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YUTANUTE B HOMEPE 7/2003:

B.TETEPIOK, YL2GL. CHHTE3ATOP YACTOTBI TPAHCHBEPA C

ITPEOBPA3OBAHHEM "BBEPX”
Hpednazaemoiit enu qu @ cunmelamop wacmomsl coGpan na
docmynnoii 3nemenmnoii 6aze. On oGecnequeaem nepecmpoiiny 4acmomaot 6
ouanaione 55,5...87,5 MT'y ¢ wazom nepecmpoiru 25 'y (10 I'y).
Boixoonoe nanpaxcenue 1-20 u 2-20 zemepodunoe cocmaensem 0,6 B, .
Hecmabunonocms wacmomut cunmezamopa onpedensemcs
HecmabunvHoCcmyio vac bl K X 2e 100 kl'y u 56 MI'y.

{ e}

A.CEHYYPOB, UT4EK. EH-AHTEHHDI C L-T-COI /TACOBAHUEM
Onucana koucmpykyus EH-anmenn na duanazon 20 m ¢ max nazvieae-
MM HUIKOOMRBLM CO2NAco6antiem (Ha pabouem Mecme onepamopa Medncdy
mpan pom u yUM Kabenem eKio Hoe
gazupyrowe-coznacyiowee ycmpoiicmeo), oucxommycnou 40-mempoeozo
ouanaiona. ITodpo6nro pacckazano o memooure HacmpoiiKku anmenn u
docmuzrymulx pely x npu pab 6 3gupe. Ocoboe enumarue npu
mec u 66110 00, ona ) Hcenun 06

{ 4

u:uzyuenuu IKPAROE KORKCUANBHBIX Kabenei.

B.ITPHXOIBKO, EW8AU. PAMOYHBIE AHTEHHB!
B cmamoe npueedeno neckonbKo apuanImos pamounsix aRMeRK, omausaio-
wuxcs opyz om opyza zeomempusecroii Popmoit akmuenozo Iremenma, u
pacc ablcomsl nodeeca u hopmul anmenn na ux napamen-
pu, a max.m'e pacc bl COZAACO PAMOUIBIX ARmMeENN C
JURUAMU nepedauu.
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YATAUTE B HOMEPE 6/2003:

QUA

JLITY3AHKOB, UU2JA. Vicropust ogHON pagvocTaHLmun
Aarol, PakTsl, cobbiTUA

U.KASAHCKUUA, UA3FT. CPP-2003: CMmeHa pyKoBOACTBa
A.TPUDPOHOB. Pycckan MaTpuua m o6pa3sbi koga Mopae
DX-INFO

QSL via...

B.ATEEB, URSWCW, I"'YnusHL, UYSXE. B acdmpe — 3XY1L
COPEBHOBAHWS

Kanenaapt copesHoBanui

Canada Day Contest

Concurso Independencia de Venezuela

Yemnuonat PO no paguocsnaan Ha YKB 2003 r.

Original QRP Contest

IARU HF World Championship

CQ World-Wide VHF Contest

Islands on the Air (IOTA) Contest

nyrb B 3oUP
B.UBALLEHKQO, RZ6ARF. Titio6nTensCckan paguoCBA3L HA HEMELIKOM A3bike

POBMH3O0HbLI B 9OUPE

B.EbIKOB, UA4WHX. Pagnoctonom no LienTpansHoi AMepuke
n Kapubckomy Bacceitny

YCUIUTENU

A.KY3bMEHKO, RV4LK. MoroBopum 0 KOHAEHCATOPAX
MOAEPHU3AUNA

Boaepaujasce k

NN8-10/02. Yanbi penuonpuemuuxa P-326M

YKB

B.BECEJNH, UASLAQ. Perpancnatop

KTO ECTb KTO

Bukrop Beceguu, UAILAQ

TPAHCUBEPDI

B.APTIOIWWH, EU1BR, O.CKOPOBOIATOB, EU1AV, A.BABAK, EW1EW. inn Tex,
KTO NOBTOPRET TpaHcueep HTS81M

Bosepawance K nanevamannomy

N1/2003, C.26. HY-orpannunrens

U.IPUITOPOB, RK3ZK. BxogHbie (ounbTpbl

AHTEHHbLI

J.FYTKUH, UT1MA. Cemngmnanasonnan nanpaBnenHas KB-anrenna BMA-7
B.[TMACAHOB, UA90OS. Manou3secTHuii “NpamoyronsHnk Mokcon”

DAWDKECT

NOCKA OEbSABNEHUNA
CQde ...

nanuomup
Baw kCamnbiomep

YUTAWTE B HOMEPE 7/2003:

CYBERMANIAC /HI-TECH. CAMBIH KOPOTKHH ITYTh K IPC
Pano unu no3ono y niobozo uerosexa, nanucaguezo 6onvuie 00noi
npozpammol, noas. LED, 3ac IMU KPOZPAMMB KAK-MO
obwambca mexcdy coboii. Ilpocman 3a0aua dondcna umems cmons yce
npocmoe pewienue. B cmamoe noxasano, kax ycmanoeums o6uenue
MEIHCOY NPOZPAMMAMU, YIONCUGLUICH NP IMOM 6 06a decamKa

cmpovex Kooq.
A.CHHTKO REMOTE CONTROLLER FOR WINAMP
B cmamoe onucans mpu yoobrbie u np wecKku

ocyuecmeumule peaizayiiy nynma OUCIMARYIOKHO20 ynpaenienun”
(ILAY) ona Winamp.

A.TOPAYKHH. PALIHOHAJTIBHOE PACITPENEJIEHHUE PECYPCOB
Ouens wacmo npous6od u CcKuX naam ecmp 6 ceou
u30enUR paziuUnble yempoi apmul, Mode, 36y e
Kapmut, eudeoxapmst u m.0. Hexomopule u3 unmezpupoeannvix e
MAMEPUHCKYI0 HAQMY YCMPOilcme (Cemeesix Kapm, Mooemoe, ayouo- u
61L0EOKORMPONepoe) mozym buimb He 3adeii bl HOD Ho,
6HE 3QGUCUMOCINU OM MO20, HCROALIVIOMC OHU UAN Hem, IMU yemPoii-
cmea éce paeno nompepnaaom cucmemnte pecypeol. Ecau ux omxnionums,
MONCHO 6BICEOGOOUMD 6 CUCIEME HEMAI0 PECYPCO6 (Npepbléanitit, adpecos
6600a/ev16004a, kananoe DMA). Kpome moco, omknrwouenue
HeIa0eCme0eanNbIX YCmpPoicme YCKOPIIM RPOYECT 3AzZPYIKI ONEPAYILONROG
cucmemul.

H 3F0BA. TOPABOTKA THHAMHKOB KOMITBFOTEPHBIX KOJIOHOK
Ecnu nponumams 20@p dunamuna no0xXo08uum coc
(ranpumep, manu it CMA3KOIL) 1 MeM CAMBIM CHUIUIMD HoeCm~
KOcmb nodeeca dugdhiyopa, Moxcno npocmumiu cpedcmeamic noayHUMS
uymo u we HY-Ounamux u3 wiupoKononocRuKa cmoumocmpio 6ce2o
15 pyéneii.

¥
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YUTAUTE B HOMEPE 6/2003:

BOKPYT NK

HE TOJIbKO HOBHUYKY

Cobbitna n dakTb

HALLIA ABTOPbBI. CHUI kacbenpbl cMCTEMHOFO aHanusa by
A.FPUHYYK. Pabota ¢ peaakTopom nenoBoi rpacukm Visio 2002.
OcbopMneHne U nevate guarpammbi

5 KUCENIEB. MATLAB. Pabota B KOMaHOHOM PeXume
A.FOPAYKUH. “TNepekniodaTens ckopocrei” ana npusoaa
CD-ROM

OAWMDKECT

NMPOrPAMMbLI U ANTOPUTMbI

Y WKONbHOU [JOCKH

OnuMnuagHble 3agayn

YPOK# NTPOrPAMMUPOBAHNA

A.KOPBEUT, A.LUEPBAKOB. MNporpammupoeanne 8 cpeae
Visual C++ 6.0.
3nemeHThl ynpasnenus Radio Button n Check Box

M.OO/MMHCKA. Pewenne 3eaay Ha rpadax NoCTpoeHUEM
MUHUMaNBHOTO OCTOBHOTO fepPeBa

Serrgio /HI-TECH. HnakoypoBHeBoe NPOrpaMMupoBaHme
ANAROr NMPOrPAMMUCTOB

B.I'PULIAH /HI-TECH. CoBpemenHbie Npounuposiunkm —
410 BeIbpare?

U.POLUNH. Npeobpa3oBanne nceegorpadmnyecknx

Tabnuy 8 bopmat HTML

O.BAJIbIA. dnekTpoHHan nepennucka

PELRENTLI

C.PIOMUK. Ynn-"neBugumka” B “PlayStation”

WU.O3K0BA. Viccneposanne Y34 ayguokapret

' MTOMO3HEB. 3nemenTrt 316 BMecTo “GonbHOTO” akKKyMynaropa
E 3APELIKUIA. Koe-4To 0 Windows 9x, U He TONbKO

MWP 8 BUT

E.UNTAICOB. KonBepTupoBanue rpacgpmkm 8 iS-DOS ua Sinclair
U.POLLMNH. Npouepypa cpaBrennn cTPok Ha accembnepe Z80
A.QYAKOBCKUMA. Kakne GuiBator ZX

E.3APELIKUIA. Nlena oxonoCnexrpymoBckue

WIPOTEKA

A.BEHOUTOBCKUM. Inquisition

E.KYPUITOBUY. Kope, umTsl .

NOCKA OBbABNEHUNA

Kynnio, npogam, o6mensio...



e e CUHTESATOP YACTOTHDI
OANATNMASOHA YKB

B HacTosiljee BpeMsn NOBLICUMUCH
TpeboBaHuA k cTabUNBLHOCTN YaCcTOThI

Puc. 1 18 2& 24 36 T
reTepoavHOB NpueMHnKoB, paborato- Rl ? N o

Qe B

R21 RS3 vt 42
LUMX B AMaANa3oHe yrnsTpakopoTKuUX pa- ] ! T
ovoeornH. K coxanenunio, nybnmkauyui | * g
0 Takux yctpoucteax mano Ho 3arto - 1
NOSIBUNACK 3aMeqaTenbHas MUKPOCXe- Ly oo o V2 40
ma KH1015MN5, npurogHas gns co- )
3[aHNA CUHTe3aTopa 4acTtoTbl, UC- x Budeprul pezucmp-3aueaka {30 Bum) |
nonbL3yemMoro B Ka4ecrtBse reTtepoguHa R2 n L3 L1
4 4 3
YKB CrpyktypHasn cxema UMC npuse- - - q
OeHa Ha puc.1, OCHOBHble napamert- I VI3 2
pbl — B Tabnuue. 9 Cuemuux ! ]
Brnok-cxeMa cMHTe3aTopa npuse- I (8 fom) [}
Jena Ha puc.2 B cuHTesaTope uMe- | | VT4 3
eTcs reHepaTop, ynpaenseMblit Ha- | Nozusecxul J I Hol ]
npspkenneM (IYH), ¢ Bbixofia KoTopo- I upchneus I
ro Hanps>xeHme Hy)KHOﬁ 4acToThbl NO- R L_______ — Ak |
[aeTca Ha cMecUuTerib NpneMHUuKa f—————¥ 38
Mepectporika yactotel I'YH npousso-
KA V15 37
ANTCA nyTemM nogadm nocCTtosaAHHOro 22 13 fum
HanpaXeHus paaanHoﬁ BEINMTUYUNHbDbI | |
Ha peaKkTUBHLIN 3anemeHT (P3) — B F—
Ovarnasous koadovurentos aenenus ONKAQv (uear 1) N, 225...131071 Buaon 40
Owarna3soH koagpduuneHToR genetvs ONKAOr (war 1) N, 3..8191 Bbisop 37
100...800 I'pynna “A”
20...800 I'pynna “6”
Ovanasom paboyen yacrorsl ANKAQv fv 5...600 My I'pynna “B"
20..900 Ipynna “A”
10...800 Ipynna “6”
Owrana3soH paboyeit wacrorbl OFNKAOr fy 0,1..80 My Ipynna “A”
MakcvmanbHas BxoaHas dacrora Yo Fr max 5 My
YyscreutensHocTe o BY-exony ONKOv Sy 0,2..0,8 B Bbisog 19
YyBcrBuTENbHOCTL MO BXoay O Se 0,1..0,15 B ?::S?A%i'
MakcvmanbHoe HanpsixeHwe croka NMOS-tpaHanctopa Unmax 12 B 2:':)05 :i
Kpytvana NMOS-tpananctopa, He meHee S 40 MA/B
BbixofiHoe conpotvenexve O, He Gonee R, 600 Om BbiBog 39
BXOAHbIE TOKN HU3KOFO YPOBHSI, HE MEHee I -5 MKA Buisosi 2...18, 20, 24..36
’ -15 BbiBoabt 19, 22
BxofiHbie TOKv BBICOXOrO YpOBHS, He Gonee lin 0.1 MKA Buisoaw 2..18, 20, 24..36
15 Boisogb! 19, 22
Tok norpebnelns MmakcumansHbii (rpynna “A”) ke max 17 MA N,i%?)?}i?bf;?g?m;‘;%
ToK norpebrenms TMNOBOWM [ 5 MA Nf:’;"&i fr:Bmﬂ:Angh:";Eéz
Macca, He 6oree 20 r Liar sbiBOgOB — 1 MM
Ownanasox pabounx Temneparyp T -60...+85 °C
tKHOsNAS |
06bI14HO Bapukan. Hanpsikenne c TYH  Puyc. 2 | K10t | Buixod

noctynaer Ha ynpaBnsaeMblil fenu- { L%A PHY |——)| P3 H MYH
Tenb vactothl (YOM), koadpdurument i
[eneHns KOTOPOro yCTaHaBMMBaeTCcs |
C NOMOLLbIO perucTpa yCTaHOBKK KO- I
acdhdpunumenta penenna (PYKA). Co- ILI M k I KT | l 9 | PHKA k er I

cTosHWe aToro perucTtpa (kog) name- 00 0t ———————————— —




HAETCs ¢ NOMOLUBLIO reHeparTopa Ha-
cTpoiikm (I'H). Curnan N'YH nocne ge-
nenwus ero B Y4 nopaetcs Ha vacror-
Ho-chaszoBbln fgetektop (YD), roe oH
CpaBHMBAETCS C 4acTOTOW ONOPHOro
reHeparopa, kotopas obpasyerca ny-
TEM [eNeHUst YacToThl KBapLIeBOro re-
Hepartopa (KIN) B coorBercrBylOLIEM
penutene Yactotel (14) C Bbixopa
Y[ curHan owmbku ycraHOBKM vac-
TOThI NoZaeTcs Yepes PUNLTP HKHUX
yactoT (PHY) Ha P3. Takum obpazom
ocyljecTBsiercs yactoTtHo-asoBas
nogctpoika vactorel [YH. YacTora Ha
Boixoge MNYH nognepxveaercs co cra-
6unbHoctbto KIN Kak BUOHO M3 NpwWH-
LnnmnanesHoi cxemsl (puc.3), NYH BbI-
nonHeH Ha Tpanauctope VT1. B ero
KOHTYp BKIto4eH Bapukan VD2 Yepes
3MUTTEPHbIN NoBTOopMTENb VT2 curHan
nogaercs Ha Bbixog [lutanme N'YH
ctrabunnanposarHo VD1. Ynpasnsie-
Mbld genutens, KIL, A4, Y[ suinon-
HeHbl Ha Mukpocxeme DD6
(KH1015[J15). YcraHoeka koaddu-
LUueHTa feneHusi NpoM3BOAUTCH NO-

paden “0” vnm “1” Ha Bxogbl 7...18
DD6 ¢ PYK[, BLINONHEHHOrO Ha MUK-
pocxemax DD3...DD5. OH npencras-
nsieT coGoi peBEPCUBHLIN CUHETHHK,
KOTOpbLIA yrNpaBnsercs reHeparopom
Ha Mukpocxemax DD1, DD2.
Yacrtora reHepatopa N3MeHsieTcs
notexumomerpom R13. Korpa ero nog-
BWXHbIA KOHTaKT Haxogutcsi B cpef-
HeM NOMOXEHUN — reHeparop He pa-
6oraer. Ecnin nepemectutb €ro BBepx
(no cxeme), HaUMHaETCA reHepaums Ha
BepxHUX Tpex anemeHTax DD1. Mpwn
3TOoM ¢ BeiBoga 10 DD1.4 curHan no-
cTtynaert Ha Bxog 5 DD3, n HaumHaert-
cst IoWaroBoe NepexniocueHne peruc-
Tpa ¢ yBEnu4eHUeMm XxpaHsiwjerocsi B
HeM YMCa, a 3HAYUT, HAaUNHAETCS yBe-
nuyeHne kKoaddpuumneHTa genenus
ONKA. Yactota 'YH ¢ kaxabiM nm-
nynbcom ysenuumpaetcs Ha 1 klu.
Yacrora umnynbcos H 3aBucut ot
TOrO, [J0 KAKO CTENEHN NnepemecTuTb
nemxok R13 BBEpX, N MOXET MEHATb-
cs ot 0,5 My (MenneHHas nowaropas
nepectponka) Ao 1000 Ny (bbicTpas

nepecrpoika), T €. YeM ganblue nepe-
meuieH aAsmkok R13 BBepx — Tem Gbl-
cTpee nepecrponka.

Ansi yMeHbLIeHN 4acTOThl [BUXOK
R13 nepemeliaercs BHn3 Torga sapa-
6oTaer reHepaTop Ha TPEX HUXHUX 10
cxeme anemeHTax DD1, u permctp noi-
OeT Ha “yMeHblueHne”. Tak ocylecTs-
nseTcs HacTponka. 3TO0 HEMHOIO He-
TpaguLMUOHHbIA cnocob, HO K HeMy
6blcTpo npuMBbIKaewb. [ns TOYHOK
NOACTPOMKN 4acTOThl KBapLIEBOro re-
Heparopa, cobpaHHoro Ha DD6, ZQ1,
cnyxut C14.

CuvHTEe3aTop BHINOMIHEH Ha nnare
pasmepamm 35x65 mm (puc.4). Ha Heit
¢ NOMOLLbIO anNOMUHNEBOrO Yronka
3akpennensl R13 n C14. Karywka
MHAYKTUBHOCTM HE KPMTUYHA K Napamer-
pam, 1 MOXKHO NpUMmeHuTb niobylo ana-
merpom 6...8 mm. OHa conepkuT 3 BUT-
ka nposoga N3O 0,3 mm. MNop-
cTpo#ika cpegHei yactotsl ['YH nipo-
M3BOLUTCA NaTyHHbIM cepOevuHNKOM.
MoreHumnomerp R13 — nyuwe TtHna
Cl-1, kak Hanbonee HapgeXHbIA, HO
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MOXXHO NPUMEHUTL M JBUKKOBLIA. Muk-
pocxembl DD2...DD5 xenartenbHo yUc-
none3oBaTtb cepun 1533, HeMHoOro
xyxe — 555, euje xyxe — 155, 1.k
Bo3pacTtaer notpebneHne no nuta-
Huto 5 B ¢ 50 go 250 MA. Beisogh 2,
3, 6, 7 mukpocxem DD3...DDS5 ¢ BbIBO-
bammn 7...18 DD6 coeMHEHBI TOHKUMU
N30fMPOBaHHbBIMY NPOBOAHUKAMM (Ha-
BECHOW MOHTaX) — TaK npowe, n no-
nyvaeTcs BNofHe HopmanbHo. B kave-
ctBe ZQ1 MOXXHO Ucnonb3oeaTthb ntoboit
KBapuy ¢ yactoton 1...8 My, nogo6bpae
koacbcpuumenT fenenms KM (coorser-
CTBYIOLLNM NOAKMNIOYEHNEM BHIBOLOB
24..36 DD6), 4Tobbl 4acToTa Ha Bbi-
Bope 37 6bina pasHa 1 kY (B 3aBUCK-
MOCTW OT HYXHOW YacToThl 'YH v wara
nepecTpoinkn).

Hacrtpoitka npon3sogutcs B cneny-
ole NOCnenoBaTenbHOCTH:

- NpoBepLTe NPaBUMbHOCTE MOHTA-

Xa, OTCYTCTBUE KOPOTKUX 33MbIKaHUMI
¥ oGpLIBOB B Nnare;

- nposepkTe paboty MH. B cpeaHem
nonoxenun aewikka R13 reHepaums
Ha BbiBoAax DD1 fornxHa oTcyTCTBO-
BaTb. [pn NOBOPOTE LBUXKa BNpPaso
WM BNEBO 4aCcTOTa reHepaLmn Ha Bhl-
Bogax DD1 gomkHa nnaeBHO BO3pac-
TaTb. 310 focTuraercs nogbopom R14
nR15;

- ybepuTteck B HopManbHoit pabote
KBapLUEBOro reHepaTopa C NOMOLLbIO
ocuunnorpada ¢ BbICOKOOMHLIM BXO-
nom. Mexay wwuHoin 5 B 1 BEIBOAOM
37 DD6 nopgkniounte peanctop 1 kOM
M npokoHTponupyihTte pabory Y —
yacToTa Ha BbiBoge 37 fomkHa 6uITh
okono 1 klu;

- paboty 'YH nposepbTe ocumn-
norpacdom Ha amutTepe VT2, Mexay
wuHo# 5 B v BoiBogom 40 DD6 Bknito-
unte pesuctop 1 kKOm. YacTtora Ha

BbiBoge 40 gomkHa OblTb NPUMEPHO
pasHa 1 kl'u. OHa ycTaHaenuBaeTcs
noacTpoinkoi ceppevHmnka L1, a ecnm
Hy>XHO — M nog6opom C8;

- U3MepLTe NOCTOSIHHYID COCTaBns-
IOLLYI0 HaNPsPKEHUsI B TOYKE CoeIMHe-
Hms R1...R3, C2 ¢ nomolibio ocuun-
norpaca unm BEICOKOOMHOIO BOSbT-
meTpa. OHa fomkHa GbiTh B npepe-
nax 1...8 B n nrnaBHO N3MeHATLCA Npn
HacTpouke ¢ nomouwbio R13. Yctana-
BUTE CPefHIo YaCToTy ANanasona c
nomouybio R13 1, Bpawas naTyHHbIR
CEPAEYHUK KaTyLIKKW, BEICTABUTE 3TO
HanpsXeHue B npegenax 4...5 B. Ha-
CTPOMKa Ha 3TOM 3aKOHYEHa.

CuHTE3aTOp M3roToBMNEH aBTOPOM Ha
vacrory 127...131 MlFu. Cpeanwmit Ko-
acbpmumenT fenenns YOY npu atom
— 129000, a A4 — 3584. MoXHO n3-
rOTOBUTb CUHTE3aTOP U Ha Apyrylo 4a-
CTOTY W C OpyTMMM KBapL@MK, NpY 3TOM
koacpcpnument fenenmns Y K onpe-
nensercs Tak:

Kp = 129000 o
rcp
roe f — 4acTora keapua,
fr cp. — CpepHss YacToTa
retepofuHa.

PasymeeTcsi, MOXXHO M3TOTOBUTL NO-
DOBHBIN cMHTE3aTop W Ons guanaso-
Ha 430...440 My — KH1015MN5 aTo
NO3BOMSET, HO TOTAA HyXeH Boree BbI-
COKO4acTOTHBIN YH.

ABTOp M3roToBWUM CUHTE33TOP U Ha
KB-OManasoHbl, aHanormuHbIA ony6nm-
kopanHomy B [1]. [pn 3TtoM Konuue-
CTBO KOPRycoB MUKpocxem u rabapu-
Tbl COKpaTMNUChb BABOE. Tam BMECTO
DD7...DD12, DD14...DD16 ycraHosne-
Ha KH1015[J15.

JINureparypa

1. 1.PmnBaHeHkoB. CuHTE3aTOp 4Yac-
ToTH. — Papguoniobutens KB n YKB,
2000, N6, C.24.

2. Bankogep v3 mbiun. — Papgmo,
2002, N9, C.64.
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(“PM” N12/02, C.7)

B cTatbe A.Kyxapesa “[lopaboT-
ka “Kapara MMN202C”, kak yTounun
aBTOp, AONONHUTENBHBIE PE3VUCTOPHI
conpotuenenmem 200 KOM HyXHO
BKIOYMTE Mexay Boisogamm 8 DA12
\M 7DA11, 14DA12 n 1DA11.
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OnucaHHbIA anroputMm paboTtbl Gbin
BblbpaH O5is yMeHblueHns notpebnse-
MOFO MMKPOCXEMOI TOKa W, COOTBET-
CTBEHHO, YMEHbLLIEHUs1 paccenBaemMon
MOLHOCTH (ritoBoi ynBOUTENL HANPSXKe-
Hus notpebnser Tok, B ABa pa3a Gonb-
LMiA OTAaBaeMoro B Harpy3ky). Ho Bce
paBHO, AN 3TON MMKPOCXEMbl HEOBXO-
BuyM HebGonbLLon paguarop.

CyujecTBeHHbld HegocTatok YM34
Ha TDA1562 — HyxHbt KOHLE@HCATOpbI
C1 n C2 (pnc.28) 3Ha4MTENLHON eM-
KOCTWU. PekomeHyeTCst UCNosnb30BaThb
KOHLEHCATopbl eMKOCTLI0 4700 MKkD;
HO “HacTosme 6achl” CAbIWHBI TONBKO
NpU EMKOCTN KOHLEHCATOPOB HEe MeHee
10000 Mkd. Nx MuHMManksHoe pabouee
Hanpskenne — 10 B.

Mpu ncnoneL30BaHUKN KOHAEHCATOPOB
CIMINLIKOM Maron e€MKOCTH, Ha MaKcu-
ManbHOW BbIXOLHOW MOLLIHOCTW 3a Bpe-
Ms1 0O4HOrO NnonyneprMoaa 3ByKOBOrO CUT-
Hana KoHOeHcaTop ycneBaeT pasps-
OWTBCA, U HANPSKEHWE NUTaHNUSt MUKpPO-
CxeMbl yMeHblUaeTcst. W3-3a aToro moly-
HOCTb HU3KOYaCTOTHON COCTaBAOLLEN
curHana orpaHmMinBaeTcs. TpaHancTopbl
BbIXOAHOTO Kackaza npu aToM nNepexo-
DOST B PEXMM HACHILLEHUS, BO3HUKAIOT
MCKaXeHust Tuna “otcedka”, KoTopble
CrbILLHBI KaK “Xpynbl”.

Cxema MOCTOBOro ycunutens ¢ onm-
canHoit UMC nsobpaxeHa Ha puc.29.
Ycunntenb MUCNONb30Basicsl COBMeCT-
HO ¢ cabsydepom . ALPHARD XE

(Tpy6a pasmepammn 595x285 mm; aun-
Hammk RT100C — 10-gonmMoBbIA 4-
OMHEIR MowHocTeo 150 BT), npu wuc-
NonbL30BaHUM APYroro rpPOMKOrOBOpUTE-
N$1, BO3MOXHO, NOHAaZ00UTCS UBMEHUTDL
HOMUHarbI 3reMeHToB 06paTHOI CBsI3N
oY DA1.1.

Ha OY DA1.1 cobpaH HoOpMUpYyIOLLWiA
npegycunuTenb, OAHOBPEMEHHO BbIFION-
HALNA PYHKUUKN (hUnbTpa HU3KKX Ya-
cToT. Ero koahmumeHT yecuneHus Mox-
HO NnaBHo M3ameHnaTb ot 0 no 10 B 3aBu-
CUMOCTM OT BENUYMHBI BXO/IHOTO CUIHa-
na. CurHan Ha Bxoa ycunurtens noga-
€TCA C peryrnsTopa rpoMKOCTH OHOIO M3
KaHanoB marHutonbl. MukuinpoBaTtk
CUrHanbl ¢ 06oMx KaHarnoe Ha oguH cat-
Bybep HexxenarenbHO — NPy 3TOM UHOF-
Ba ocnabnsalTca HU3KMe 4acToThl (-
ekt “kapaoke”). Tak kak cabBydep ycn-
NUBaET TONbKO HU3KWE 4acTOoThbl, ANs
YCUNEHUSA BLICOKUX YACTOT HYXHO 3a-
DeNCTBOBaTL MMEIOLLMECS B MarHnTone
ycunuTenu, nepesean UX B PEXUM Bbl-
COKOYAaCTOTHbIX, T.€. NONPOCTy pa3 B
BECATb YMEHbLWUTL €MKOCTWU pasaenu-
TeNbHbIX KOHAEHCATOPOB Ha BXoLax
YMS3U. ina BY-kaHana MOXXHO UCHOMb-
3oBaTb OAHY MWKpPOCXeMy Tuna
TDA2005 nnn TDA1516...1519. Tembp
3BYKa MOXXHO U3MEHSATb, N3MEHSIN TPOM-
kocTb B HY- unu BY-kaHanax. Ha puc.29
B KayeCTBe Takoro “perynsiropa TeMo6-
pa” ucnonbayerca peanctop R5. KoH-
neHcartop C4 B aTon cxeme obsizaTeneH.
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Hecmotpsi Ha 1o uto B OY DA1.1 onop-
Hoe Hanpshkenne (Urgg) noctynaert ot
YMB3Y, n3-3a BNusiHmst HANPSHKEHUSsi cMe-
teHyA BbIXxofHoe Hanpsixenne QY (ero
NOCTOSIHHaA COCTABNAIOLLAsH) HECKOSb-
KO OTNYY3ETCA OT ONOPHOro. 31O Npu-
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BOOMT K NOSiBNEHUI0 Ha Bbixoge YM34
NOCTOSAHHOW COCTaBNSAIOLLEN, rpeloLLen
M oUHAMKUKKU, N MUKpocxemy. [lonsp-
HOCTb BKNOYEHWA koHpeHcaTopa C4 —
nobas: Npu HanpsXKEHWN HA NONAPHOM
(anexTpoNMTMYECKOM) KOHREHCaTope
meHee 1 B, Tok yTeykn koHpeHcaropa
o4eHb cnabo 3aBMCKT OT NONSIPHOCTM.

Mpu cnyvanHoh nepenoniocoBke Ha-
NPSHKeHNUst TMTaHus (“nnoc” NopKNoYeH
Ha “MMHYC"), nzobpaxeHHasi noNoBUHa
MarHuTOnkLl, B TOM YUCNE U BOPOrocTo-
suwme YM3Y, BoinpeT m3 crpos. 3acr-
paxoBarbCcs OT 3TON “Bepbl” MOXHO C
nomoLbto prnoaa (puc.30). Cxema, npu-
BeaeHHas Ha puc.30a, uCnonb3yeTcs
OvYeHb pepko — Ha puope napaer
0,5...1,0 B, v npu 3TOM OH BOBONLHO
CUNBHO rpeeTcs (ecn UCNoMNb3YTCA
MouHele YM3U). Cxema, naobpakeHHas
Ha puc.306, ropaspo nyywle — npu
“npaBMNbHOR” NONSIPHOCTM [MOpA, 3aK-
PbIT, @ NPU HENPAaBMUNBHOM OH OTKPLIBA-
€TCsi M Nepexuraert npegoxpaHntens. B
KayecTBe npenoxpaHmTeneit aBTop Uc-
NONb3YET KyCO4KM MEOQHON MPOBONOKN
20,3 MM, 3anasiiHble BHYTPb Nnepero-
PEBLIMX NPOMBILLNIEHHBIX NPEAOXPAHN-
Tenew, B kavecTee pnopos — KA213 unu
K0299x. OtnnumntensHasi 0co6eHHOCTb
ITUX QUOROB — 3HaYMTENBLHAA NNoLLaak
kpuctanna (6onee 20 mm?2), 6naropaps
YEMY OHM BLIBEPKNBAIOT NMIYNBLCHbIA
Tok pgo 100 A.

Bce mouwHble YM3Y ¢ HM3kum Hanpsi-
XeHneM nuTtanmus Tpebylor nogkriove-
HUS HU3KOOMHBLIX TPOMKOroBOpUTENEi
(1,5...3,6 Om). Ho GonbluMHCTBO BOC-
TYNHBIX (M BOCTATOMHO pelleBbiX) MOLL-
HbIX AUHAMWKOB MMEIOT CONPOTMBNEHNE
4 unn 8 Om. C 8-0MHEIM pUHaAMMKOM
paxe y TDA8560 BbixogHas MOLLHOCTb
He npestilWwaet 15 By, T.e. B 3 pasa MeHb-
L€ MaKCMManbHO BO3MOXHOW.

Bce HoBoe — 310 xopoulo 3abuiToe
ctapoe. B 30...40 rr. nepen kOHCTPYKTO-
pamun namnosbix YM34 BosHnkna axa-
norvyHas npobnema — xak cornaco-
BaTb BLICOKOOMHbIE NAMMNOBHIE KacKa-
Bbl (GonbLIoe HanpsikeHWe, Manblil Tok)
C AMHaMMKOM (HeBoNbLLIOE HanpshkeHune,
6onbLLIoi TOK). NS 3TOro NPUMeHANNUCH
BbIXOQHLIE NOHWXKAatoW e TpaHcthopma-
TOpHI.

Ceitvyac sagava — npoTUBONONOXKHasnA:
Tpebyercsi cornacoBartk MoLLHBIR YM34Y
(oueHb 60NbLLIOK BEIXOQHOR TOK, HO HU3-
KO€ HanpsiXXeHWe) CO CPaBHUTENLHO
BbICOKOOMHBIM AUHaMUKOM. JIOTMYHO
NpeanonNoOXUTb, YTO BN 3TOro Takke
HYXHO NPUMEHWTb BBIXOGHO TPaHC-
¢hopmaTop, HO noBswiLLALMiA. Ero mow-
HOCTb AOMKHA BbITh TAKOW e, NN YyThb



MeHbLLe BLIXOAHON MoLLHoCTY YM3Y.

KenartenkHo, 4Tobbl TpaHchopmaTop
6bIn Ha heppUTOBOM KOrbLE, HO MOX-
HO “CNOMbL30BaTh ¥ OOLIMHLIR Cepaey-
HVK U3 XKEeMe3HbIX Wiy NepmannoesbIX
nnactvk. PaccunTbliBaercs OH Mo TeM Xe
dopmyrnam, 4To u ceteBol TpaHcdop-
marop. HanpsikeHue Ha nepBuyHON 06-
mMotke YM34Y Ha Mukpocxeme
TDA8560(63) — oxono 9 B, y ocrans-
HbIX — 7...7,5 B. Bropu#uhas o6mMotka
ANs OUHaAMUKOB CONpPOTUBieHneM 4 Om
DomKHa wMetk B 2 pasa bonblue BUT-
KoB, a anst 8-oMHoro guHamuika — B 4
pa3sa 6onblle BUTKOB. [luameTp NpoBo-
na B nepeBoM cnyyae —B 1,5 pasa, aBo
BTOPOM — B 2 pasa TOHbLUe Nposoga
nepeuuHoi obmotku. Ecnu guamerp
nposopa BbibpaH NpaBunbHO, TO CBO-
B6oaHOro MecTa Ha kapkace 0CTaThCs He
DOIDKHO.

MpeumyiecTBo TpaHcOpMaTOpHOTo
YM3Y — Boriee “Msir«oe” 3Byuatue, He-
pocrarok — 6onbluve rabaputsl (MOL-
Hble TPaHCOPMaTOpbl ManeHbKUMY He
GeiBaioT). [Noatomy, ecnu B Marsutone
Marno MecTa (a MeHHO TaxK NpaxkTuJiec-
Kvi Bcerga v GbiBaeT), Nydlle NovckaTb
HV3KOOMHbIe OUHAMUKY, UMy CoeanHUTL
HECKONbKO OMHAMMUKOB OOUHAKOBOW
MOLLHOCT# U CONPOTUBNEHWs napan-
nentHo. [py 3TOM UX MOLHOCTL YBe-
NMYUTCA B N pas, a CoONpoTuBIieHe — B
N pa3 yMeHblUuTCa (N — Yucno guHa-
MUKOB).

Tenepb, paccCMOTpPeB OCHOBHLIe 6rio-
Kvi MarHvuTOr, MOroBOPUM O HYX B LIENOM.
CxeMa ofgHOI u3 Hauboree yaadHblx, Ha
MO B3rNnisg, aBTOMaruuTon npusefeHa
Ha puc.31. Maruvrona oueHb yaoGHa B
akcnyarauuu. Ee pabotoi MoxHo yn-
paBnsTb, HaXvumas Ha KHOMKu, yxpen-
neHHble Ha pyne v npodybnupoBaHHble
Ha nepenHen naHeny. Ee eQuHCTBEHHBIA
He[OCTaTOK — B MalUuHax ¢ 6eHanHo-
BbIM ABWraTerieM B avHamMukax MoXer
npocnywuBaTbCs pabota cucreMbl 3a-
Xuranus.

MpuemHuk cobpaH Ha MuxkpocxeMe
DA1. MNpuMeHeHue 3TON MUKPOCXeMb!
Hauboriee BbIFOLHO NO COOTHOLUEHUIO
“UeHa-ka4eCTBO 3BYKA-KOMMYeCTBO fle-
Tane#’, HO criedyeT NOMHUTL NPO 3aMeT-
HYI0 BEpOSITHOCTL BGpaka. Ctepeoaeko-
Lep NOAKIIONATE K BbIXOLY 3TOW MUKpPO-
CxeMbl GeCMbICTIEHHO, NO3TOMY B CXe-
Me ero HeT. OTY MUKPOCXeMY MOXHO 3a-
MeHUTb Ha NobyIo Opyrylo, B TOM Yuc-
e ¥ CO CTEPEOEeKOAEPOM.

HanpsikeHue HacTporky Ha Bapukan
VD6 nopaerca OT cuHTe3atopa Hanps-
XeHus, cCOOpPaHHOro Ha anemMeHTax
DD1.1, DD1.2 u DD2. MNpu Haxato#

kHonke SB1 Ha Buixoge 10 DD1.2 nosis-
nsieTcs ypoBeHb norudeckont “1”, xoro-
pbli Yyepe3 TOKOOrpaHuUUTENbLHBIA peau-
ctop R2 nopaercs Ha Bxog DD2. Peau-
ctop R2 HyxeH u3-3a TOro, 4yTo Hanps-
XeHue nutavus DD1 B gBa pasa npe-
BbllLlaeT HanpsikeHve nutanwus DD2.
“NMuiinue” 6 B racatcs Ha BHYTPeHHeM
3awmTHoM auoge DD2 (Mexay BuiBOAa-
mMu 14 u 16). OTv guoabl ecTb NOUTH Y
BCcex Mukpocxem cepuu K561 (kpome
K561NH2 u K56111Y4). Y mMukpocxem
cepun K176 oHu uHorga orcyICcIByIOT,
nosrTomy, ecnv B kayectse DD2 vcnonk-
3yeTcs MUKPOCXeMa 3T0N Cepuu, Crienyer
npvnasTb Mio6oM KpeMHVeBLI OMon MeX-
Dy BeiBogamu 14 1 16. Uenouka R1-C1
— uckporacuTenbHas, OHa HyXXHa Takke
Ans “3amMblkaHus” Ha KOPNyC HaBOJOK OT
cUCTEMBI 3axuranus. EMKOCTb KOHaEH-
caropa C1, a Takke C27, C29, C33 u
C34 moxHo yBenuuutk Ao 0,22 mxd.

Nornyeckasn “1” ¢ Bbixogos 0...4 Muk-
pocxembl DD2 nogknioyaet ogviH u3 pe-
auctopoBs R3...R7 k xonpeHcatopy C2u
Bapukany VD6. 3tu peauctopsl npea-
BapuTerbHO HY)XXHO HACTPOUTL Ha COOT-
BETCTBYIOLLME paguocTaHLyu, OOuH U3
Hux (R3) MOXeT GbiTe NepeMeHHbIM, U
€ro IBVKOK TOrga BbIBOAUTCS Ha nepe-
[HIoI0 NaHernt MaruuTonel. Konuuecreo
(huKCUpOBaHHbBIX HACTPOEK MOXHO YBe-
nuaute go 10, nogkniovas Bxop cbpoca
R (BbiBOZ, 15) DD2 K COOTBETCTBYIO LM
BbIXO4aM.

Karywka L1 npuemHuka cogepxur 5
BuTKOB Nposoga 0,5 MM Ha onpaske
@4 mm. CaBuras (pasgeuras) ee BUTKU
u nogbupas emMkocte C3, HyXHO f0-
6uTbCA, YTOOLI NPUEMHUK NPpUHUMan
MakcuMarbHOe KOnuyecTBO pagmocTaH-
L#A (LUvpvHa NONoCk! NpyHUMaeMbIX Ya-
cror — 10...15 MMy B 3aBucumocTu or
MCnonb3yeMoro Bapukana).

C BbiBofa 14 DA1 curvan 34 yepes
uenouky R8-C15 nonaetcs Ha Bxop yeu-
nutens DA2 Tpu nokasaHHOM Ha CcXe-
Me NONOXeHuy Nepeknioyarensa SA1 (oH
HaxoauTCs Ha NEHTONPOTSKHOM MeXa-
HY3Me MarHuTOosbl) BKNIOYEH NPUEMHUK.
Peauctopom R8 u koHpgeHcatopom C15
nogctpavieaercs ero A4X. MNpy HacTpoi-
Ke k cxeMe BMeCTO R8 MoXHO npunasts
nepeMeHHbIN PE3UCTOP C MaKCUMarbHbIM
conpotvenenuem 200...1000 kOMm, u K
OBym nposogxam Bmecto C15 npukpy-
UYBaTL NOCTORHHLIE KOHAEHCATOPLI pas-
HbIx HoMuHanos (1000 nd...0,047 mxd).
Conpotvenenue peaucropa R9 pomkHo
HaxoauTbea B npepenax 150...600 Owm,
napannensHo eMy MOXHO NPUNasTh KOH-
peHcatop emkoctsio 1000...2000 nod.

(OxoHuaHue cniepyeT)

B.XKBAHOB,
r.Kospos, Briagumupckoi o6n.

pexume 3 Pl pabortaer cnepyio-
wum o6pasom. Ecnv HanpsikeHve
Ha Bbixoge OY He npeBbIlLaeT pasHuLibl
B NafieHuy HanpsikeHust Ha Quopax, To
pwonbl VD1 v VD2 oTkpbIThl, 06a BLIXO-
na Pl aktuBHeI, npy 310M k03hdhuuu-
€HT nepepadv ero oboux nnedy sasoe
MeHblle (Ha puc. 86 310 MHTepBan.l
Bpemenu t1 —t2 u t3 —t4), yem Torga,
KOT[1a aKTUBHO TOMBKO OAHO €ro feyo,
nockoneky peancropbl R3 1 R4 uepes
OoTKpbIThie guoabl VD1 v VD2 Bkniove-
Hbl NapannensHo. Takon pexum pado-
Thl Pl obecneuvBaer cpaBHUTENbLHO
niiaBHoe uaMeHeHue TOKa Npu Nepexo-
e Niey BLIXOOHOIo Kackaza u3 akTve-
HOro COCTOsiHWUSA B NAcCuBHOe v obpar-
Ho. [NonHoe ycTpaHeHve yNOMsiHyTOrG
paHee uHTepBana Bpemehy t npuBoouT
K YCTPAHEHUIO B CYMMAapPHOM BbIXOLHOM
curnare Pl rapMoHuK BeICLLEro nopsig-
ka. Yem Gonblue pasHuLa B nageHuy Ha-
npsXeHus Ha auopax, TeM 6onMbWnM
NpUXoouTCs yCcTaHaBNuBark TOK NOKOs
BbIXOZHOIO Kackagza ans npegynpexae-
HuA 3anupaHua TPaHaucTopoB B “nac-
CYBHBIX" Mfie4ax, u TeM MeHblle ypo-
BeHb rapMOHWK B NOTPebiseMoM Toke.
MockonkKy rpoMKoroBopuTesis Npea-
craBnseT co60M Harpysky € spko Bblpa-
XEHHbIM OyHaMUYECKMM XapakTepoMm, a
peXxviMbl 2 1 4 [OCTATAIOTCR C NOMOLLLIO
nepekpecTHbLIX CBA3e MeXgy curHana-
My ynpasrieHus nrevyamu, ucnombs3o-
BaTb ux B YM3Y He pekoMmeHnayeTtcs.
MpennonoxvM, 4T yeunurens ¢ To-
koM nokost 250 MA npepgnornaraeTcs Ha-
rpysuTb Ha rPOMKOrOBOPUTESNL C HOMY-
HanbHbIM conpoTmeneHnem 8 Om, U no-
TOMY NepekpecTHas CBs3b HacTpavBa-
eTCA “3MeHeHueM ConpoTuBneHus RS
Takum 06 pa3om, 4yTobbl Npu Makcymarib-
HOW aMNNUTYZe BbIXOOHOIO HaNpsyKeHvs
(Ha pesuctope 8 Om) BenuuuHa npoTe-
KalLLero Yepes NaccMBHOE NSeY0 Toka
coctasvna 50 MA. MoCKornkKy MCXOOHBLINA
YCUNUTENb ABMSETC yCUImTeneM Toka,
€ro K03 hyLIMeHT yeuneHus NponopLm-
OHaneH COMPOTUBMEHWIO HArpysku, Ko-
Topas MoxeT GbiTb # 3HAUUTENLHO
MeHblle HOMWHaNbLHOIO 3HaueHus [2].
OT0 MOXeT NpuBeCTH K 3anvpaHuio nac-
CMBHOTO NSieva u3-3a yBenvueHus B 0X-
BadeHHOM OOC ycunutene HanpspkeHus
ynpaBneHus.
Mpy guHaMuuecKon Harpyake ycunuv-



CXEMOTEXHUKA
OBYXTAKTHbIX

(NMpopomxenue. Hauano B NN4-6/03)

Tens HaunyJlmne pesynsratbl JOCTUra-
toTca npu pabote PI1 B pexvme 3. He-
obxoaumasn gns ero peannsaumm pasHm-
ua B NageHNM HaNpsKeHWN Ha guopax
VD1, VD2 n VD3, VD4 moxeTt GuiTh f0o-
CTUrHyTa NPUMEHEHNEM PasnNYHBIX UX
TMnos, Hanpumep, K522 v K503 co-
OTBETCTBEHHO. B papuvoniobutenbckon
NpakTuke npolle BeIbpaTh U3 yeTbipex
DVOLOB OHOro TMNa [Ba C MeHbLINM
nageHneM HanpsiKeHUs U UCNONbL30BaTh
wx B kadyecTtBe VD1 1 VD2, a octaBlive-
¢ — B kauectee VD3 n VD4. Cummer-
pUpoBaHWE Nrey BCEro yCUNnTesnsi MoX-
HO OCYLLECTBUTbL C NOMOLLIbIO NOTEHLU-
OMeTpa, YCTaHOBMEHHOTO, Hanpumep,
nocrnepoparensHo ¢ R3.

Mpu ncnonesosanwm B Pl wmpokono-
nocHoro OY koachdmumeHT nepegaumn
€ro nney MoXeT ObITb JocTatoyHo 6onk-
LWMM NPU NPUEMMEMOM Nnosioce nNponyc-
KaHmsa. 3To no3ponser B cxemax YM34
OTKa3aTbCs OT UCMONMb30BaHUS BXOOQHO-
ro NUHENHOTO Kackaga, OXBa4eHHOro
netnei o6uien OOC.

Xopowo 3apexkomeHpoBan cebs B
pabote mn npocteiwmn PI1, conepxa-
WM TOMBLKO NACCUBHLIE 3MEMEHTLI
VD1...VD4 n R1, R2 (puc.9). BxogHo#
CUrHan nogBogMTCs B 3TOM cny4vae K
TOuKe coeguHenns anopos VD1 n vD2.
Haunyuwmwme pesynbtatbl gOCTUraloTca
npm ucnonb3sosanum anogoe VD1 m vD2
C CYMMapHbIM NageHNEM HanpskeHus
Ha 2...10 mB meHblUe, YeM Ha guopax
VD3 n VD4. Nopbop anopoe cnenyer
nNpoBoAWTL NpK TOke, 6nn3koM k pabo-
yemy (0,1...1 MA). KOHCTpYKTMBHO AMO-
Abl B npoctenwem PI1 crieayeT pacno-
narartb B HENOCPEACTBEHHOM BNM30CTH
nonapHo Apyr k apyry ans obecneue-
HUSI UX OOUHAKOBOTO TEMMNEPaTypHOTo
pexuma (VD1 1 VD3, VD2 n vD4).

YpoBeHb rapMoHUK npocreiilero Pl
6onblle, YeM y NPELIN3NOHHOTO, HO NpH
OLVHAKOBOW CIOXHOCTU YCUNUTENN B
LUernoM OH 4YacTO NO3BOMAET JOCTUYL
NyYWKnX pesynsTaToB, NOCKONBKY B Bbl-
nonHeHHoM Ha OY BXOOHOM NMUHERHOM
kackage (paHee 3roT OY ncnonb3osarn-
cs B PIT) MOXXHO BBECTM 4aCTOTHO-3a-
sucumyto OOC ¢ nogbemMom B o6nacTu
HU3LLIMX 4acToT. 3TO NO3BOMSAET yBENn-
unTb rMybuHy obuein OOC B pabouem
pwanasoHe 4acToT yeunuTensi, ocobeH-
HO B obGnacTy HM3WKx YacTtor. K Heno-

Puc.9
ne -Lnum &—{"_1—9—>Bux.1A
R1

NvD nvD3
Bxod

! -

N V02 ZR VD4

R2
+lnum & 1+—e—>Bux.2A

crartkam npocreiero Pl MOXHO OTHe-
CTH HeoBxooumocTk nogbopa guoaos K
6onee CNoXHyo METOANKY CUMMETPUPO-
BaHWsi NeY (3aBUCUT OT CXEMbIl YCUINU-
Tens).

B 06omx npeactaBneHHbix PIMT MoxHO
MCNOMb30BaTh AUOLHBIE MOCTHI UMK Ha-
6opkl AMopoB B MHTErpansHOM UCNon-
HeHWK ¢ HebonbLIMM pa3bpocoM napa-
METPOB BXOAALLMX B HUX ANOAO0B, HAaNpH-
mep, K[1906, K[1C627 n 1.n. EChn Muk-
poc6Gopka copepxmT wecTb n 6onee gn-
0AOB, TO B Ka4eCTBe KaXA0ro u3 guo-
poB VD1 1 VD2 MOXHO ucnonb3oBatb
OBa napannentHO BKNIOYEHHbIX Moga
13 cbopkm ans obecneyeHns pabotbl Pl
B pexume 3. B npocteinwem PIT xopo-
wo cebn 3apekomeHgoBanm repmaHme-
Bble AMoghl.

TPEBOBAHUA K UICTOYHUKY

NMUTAHUA YM3Y4

MNMpUMeHsEMBIN B BICOKOKA4YECTBEH-
HOM ycUnuTene UCTOYHUK nTaHuns (M)
DonmkeH obnaaartk NOBLILIEHHON 3alLU-
LLEHHOCTBIO OT UMNYNLCHBIX NOMEX NK-
TaloLlei CeTM U HU3KUM ypOBHEM CO6-
cTBeHHbIX BY-nomex. MNoBbillieHne nome-
xo3awmueHHocTn UM pocturaetcs npu-
MeHeHNEeM ceTeBbIX (PUNLTPOB, CHWXE-
HUEM EMKOCTHOM CBSAI3N MEXy NepBuY-
HOWM W BTOPUYHBLIMM OBMOTKaMKM TpaHc-
dopmaTopa nyTem pasmelLeHns MeXay
HUMM 3MEKTPOCTATUYECKOTO 3KpaHa, yc-
TaHoBKOW TpaHcopmaTopa u CeTeBbIX
UNLTPOB B MarHWTHBIR 3KpaH (Hy»xaa
B 3TOM BO3HWKAET NPH HANW4MM B TPak-
Te YM3Y gpocceneit), nogknoueHnem
6rNOKNPOBOYHBIX KOHLEHCATOPOB MEeXAY
BbIBOAAMM BTOPUYHBIX OBMOTOK TpaHC-
dopmaTopa un obLLM NPOBOAOM U T.4.
Dvoakl M koHpoeHcaTopbl CReayeT aKpa-
HUPOBaTb, HanNpMMep, pasMelyaTb Ux B
TOM e 3KpaHe, 4To ¥ TpaHchopmaTop.

Lienyku 13 rpoMKoroBopuTeNnsi B MOMEHT
cpabaTbiBaHNA BLIKSIOHATENs CBETA UMK
OpYTMX KOMMYTUPYHOLLWX YCTPOWCTB NpU
YCTAHOBNEHHOM Ha MUHUMYM PErynsTo-
pe rpOMKOCTH OBLIYHO CBMOETENLCTBY-
10T O HU3KON NOMEXO03aLLULLLEHHOCTH
WM. MNpuunHoi aTOoro MoXeT BbiTe M
HU3Kast NTOMEX03ALLMLLEHHOCTb BbIXOA-
HbIX uenen YM3Y, nockonbKy BbIXOL-
HOE CONPOTUBINEHNE COCTABHOTO 3MUT-
TEpPHOro nosTopMTens (0ONn oM B pa-
6ouem AnanasoHe 4acToT) yBenuimnea-
eTcs Ha YacToTtax eeitle 1 My no pe-
CATKOB OM. B pesynbTare HaBepeHHble
Ha BLIXOQHYIO MNHWIO CBA3W UMK TPOM-
KoropopuTens BU-nomexu ¢ BbIxoga ycu-
nutens no netne OOC MoryT focTnyb
€ro Bxofa.

Kauectso UlN xapakTepusyetca Takoke
CcNocoBHOCTBIO NOAAEPKUBATE BHIXOA-
HOE HanpsHKeHNe Ha NOCTOAHHOM YpPOB-
He NpY U3MeHeHUN NOTpebnaemMon ycu-
NUTENEM MOLLHOCTH, YPOBHEM HN3KOYa-
CTOTHbIX NyNbCAUM HANPSXXEHUs NUTa-
Hus 1 ap. MNoppepxanne BoIXOOHBIX Ha-
NpsikeHW B kecTabmnnanpoBaHHbix UMM
obecneumBaeTcsi NPaBUNbHBIM BLIGOpOM
MOLLIHOCTH ceTeBoro TpaHcchopmaTtopa.
JcTpaaHble yeunuresiv 066IMHO 3KCny-
aTUPYIOTCS HA MaKCUManbHON MOLLYHO-
CTW, NO3TOMY MOLLHOCTbE MUX CETEBOTO
TpaHchopmartopa B 2...3 pasa npesbl-
LIAeT MaKCUManbHyHo MOLLIHOCTb YCUMn-
Tens. B 6bITOBLIX yCTpOWCTBax 4acTo
npUMeHsaoT TpaHcdopMarop, Mouy-
HOCTb KOTOPOrO paBHa UMNu aXe MeHb-
we MakcuManbHOW MouHocTn YM3Y,
NOCKOSbKY MOLLHOCTb NOCAeAHUX BbIGK-
paeTca UCXoast N3 HEUCKAXXEHHOTO BOC-
NpoOU3BeOEHNN NUKOB MPOMKOCTH My3bl-
KanbHOro NpoOU3BefEHUs, NPU 3TOM
cpefHssi noTpebnaeMas MOLLHOCTL He-
Benuka. OgHako NpUMeHeHue TpaHc-
dopmaropa NOHUXEHHOW MOLLHOCTU
NPVUBOAVT K BO3HWKHOBEHWNIO MHDPaHN3-
KOYacCTOTHBIX koneGaHnin nutaroLero
HanpsKeHUsi, T.e. CNEKTP Nynbcauuii B
3TOM Cryyae pacluupsaercs.

BennunHy eMKOCTU HaKONMUTENbHbIX
koHgeHcaropos Ul yacto nog6upator
Ha CyxX — MO YPOBHI0 HU3KOYACTOTHO-
ro cooHa B BbIXOAHOM curHarne. Ho u or-
CYTCTBUE B BLIXOOHOM CUrHarne ycunm-
TENA HU3KOYACTOTHOTO (poHA NpW 3Ha-
unTenbHOM yposHe nyrnibcaunit (Unynec)
BOBCE HE 03Ha4aeT, YTO YCTOMYMBOCTb K
HUM aaHHoro YM34 Beicoka. Takon yeu-
nnTesb YacTo BHOCUT 6onbLIOK YpOBEHb
KOMOMHALMOHHBIX FApMOHUK, BO3HUKa-
oI npy B3ammonenicTBum Unynyc ©
NonesHLEIM CUrHanoMm.

(NMpogomxeHne cnenyer)
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C.rsO3AEB,
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Puc. 1

Wcnonb3ys nHTerpanksHbie MUKpocXe-
Mbl YCUNUTENER 3BYKOBLIX YaCTOT, MOX-
HO CPaBHUTENBHO NPOCTO M3rOTOBUTL
3BYKOBOCNPOU3BOAALLNIA KOMIIEKC C He-
NroXumMm napamerpamm [ns ynpoueHus
KOHCTPYKLMN CTOWT BOCMOMb30BaTLCA
OCOBEHHOCTSAIMM CAyXa, 3aKNiovaloLmMMmn-
CA B TOM, YTO HA HU3KMX YacToTax (npu-
mepHo Huxe 200 My) crepeonaHopama
Mnoxo noKanu3yercs B MPOCTPaHCTBe
lNosTomy AOCTATONHO MCNOMNL30BATL OAWH
HU3KOYACTOTHLIN yCUnUTEnb, 0B ons
0boux kaHanoB, ¥ O4UH HU3KOYACTOTHbIA
rpoMkorosopuTens (cabeydep) Waroro-
BUTb €r0 B OHOM 3K3eMMsipe 3Hauun-
TenbHO rnpoule, NockonbKy HY-ronoskn
BOCTaTOuHO “rabapuTHbie” M foporve

HY-ycunurens ¢ cymmMaropomM curHa-
noB un cabsyepom MOXHO Takxe ¢ yc-
nexom NpUMEHUTL Anst MogepHU3aLmnm
mManorabapurHoi 6biTOBOM aypnoanna-
paTypel B Ka4ecTBe [ONOMHUTENBHOIO
YCUMNUTENS K YXKE UMEIOLLIMMCS! LLITaTHBIM
aKkycTnyeckum cucremam (AC), kotopule
4acTo NJI0XO BOCNPOM3BOAAT “HNU3bI”

Cxema HY-ycunutens npmeeneHa Ha
puc.1 [1ns Hero BbibGpaHa Mukpocxema
Tuna TDA2030 (K174YH19) ¢ pByxno-
NAPHBLIM MMTaHWeM [ns ynyuuwieHus am-
NMUTYQHO-YaCTOTHON XapaKTepUCTUKK
(AYX) npumeHeHa cxema TOkOBOWN 06-
parHoW CBS3N

Cymmumpyrowme uenoukn C1-R1mn C2-
R2 obecneunBaloT CrioXeHne CUrHanos
DBYX CTepeoKaHanos, a (hUnbLTP HU3KNX
yacror (PHY) C3-R3-C4-R4 suipensier

Tabn. 1
ca(c), | to o)

wd | Ty Rezs oy m
0015
0,022 400 1 00 47
0033 260 147 67
0047 180 220 100
0,068 120 330 147

COOTBETCTBYIOLINA ANana3oH 4acTor
ansa cabeydepa Yacrory cpesa dHY
(fcp) MOXHO BbIBUpaTb N3MEHEHNEM
emkoctein C3 n C4 Wx 3HaueHus npu-
BeneHbl B Tabn.1 Peancropom R4 yc-
TaHABNUBAETCH HOMUHANBHOE BXOQHOE
HanpsikeHne (Ugy=400 MB), Heobxopm-
Moe Ana HopmarnesHoi pabotsl UMC
Lienb orpuuarensHoi obpaTHoit CBsi-
31 O TOKy 0bpasytoT peancropsl RS R8
MouHocts pesncropos R7 u R8 — He
meHee 2 Bt XenarensHo ncnonb3osatb
yrnepogucrele Mapkm (C1-4, BC ntn),
TK OHU fyulle BbIOEPXUBAOT KParkoB-
peMeHHble nNeperpy3km No ToKy U CooT-
BETCTBYIOLLIEE NOBLILLIEHUE TEMNEPaTYPhI
KonpeHcatopbl C6 n C7 pa3sesisbiBalor

uenn nutanust YM34Y [Ans orpaHmyeHunst
MaKCMMarbHOrO BLIXOQHOIO HaNpshKeHUsi
cnyxar crabunuTponsl VD1, VD2

Sawmra paboraer cnegyowmm obpa-
3om Korpa amnnutygHoe 3Ha4eHme Bhl-
XO[HOrO HaNPSHKEHNA MUKPOCXEMBI Npe-
BbICUT HanpsixxeHne crabunusaumm cra-
6unuTpoHa (Nnoc NpsAMoe NajeHne Ha
ApYyrom), oguH U3 cTabunuTpoHos (B
3aBMCMMOCTU OT NONSAPHOCTH) NpobbeT-
CS1 M OrPaHNYMT BBIXOBHOE HanpsikeHne
Ha 3ToM ypoBHe CTabunWTPOHL
KC528A c HanpsbkeHnem crabunmsaumm
11 B orpaHmMumnBaloT BLIXOQHOE Hanpsi-
XE€HWE Ha ypoBHe NpumepHo 7,5 B (neir-
creyloulee 3HaueHwe) Ecnm ponyctu-
Mas MOLLHOCTbL BUHaMuka Ppa MeHblIe
15 Br, Heobxopnmo BLIBpaTk CTabmunmnt-
POHbI € MeHbLUMM U,

AMNINTYAHO-YaCTOTHAs XapakTepuc-
TrKka HY-ycunurens smecte ¢ cabsycde-
poM nokasaHa Ha puc.2 3aech f, —
HWXKHSISE TpaHULIA 3By4aHUst aKycTnyec-
Kol cucremsl, fe,— yacrtora cnapa cab-
Bythepa (onpepensiercsi emkoctblo C5),
frp — rpaHuyHasi HactoTa BOCNpom3se-
DeHust BicokovacToTHeIX AC (3apaertcsi
emkocTaMu Cpq m Cpa), fop — vacToTa
cpesa HY-cunbrpa (ycraHaBnuBaercs
nog6opom C3 n C4)

BonbuiMHcTBO ManorabaputHeix AC
mMmeloT cnap AYX Ha yacroTax Huxe
100 200 My [ns BblpaBHMBAaHWS FPOM-
KOCTM 3BY4aHWS BbIXOAHAas MOLWIHOCTb
cabeycbepa B AnanasoHe o fen A0 fep
KOPPEKTUPYETCS C MOMOLLBIO KOHOEHCa-
Topa C5, emkoCTb KOTOpOro Bblbupaer-
csi, ucxops u3 obuero 6anaHca rpomMko-
CTW 3ByYaHWst BCEX rpOMKoroBoputeneit

Mpw BeIXOAHOM MoLHOCTH BA1 n BA2
meHee 5 BT, xenarenLHo KOHQEeHCaTo-
pamu Cgy n Cgz OrpaHnunTbL CHU3Y gU-
ana3soH BOCMNpPOM3BOAWUMbIX UMW HaCcToT
— 3TO yNyYWKT Kayecreo 3By4aHns AC
Ha CpegHUX N BbICOKNX

Bnok nMTaHmMa MOXHO WCNOMNb30BaTb
HEeCTabnnM3npoBaHHLIA, HO NpU TOKE
Harpy3ku 3 A ypoBeHb NynbCauui He
nonxeH npessiwars 0,5 B Npu gocra-
TOYHO MOILLIHOM TpaHcthopmarope B UC-
TOMHUKE NUTaHUA HEeoBXOpMM TOMbKO
OMOBHBIR MOCT U KOHBEeHcaTopbl nnb-
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B nocnepHee Bpems nybnukyerca go-
BOJIbHO MHOTO CXEM, NOCBALLEHHbIX BOC-
npomn3BeaeHuo HN3KOYaCTOTHOMO Cnek-
Tpa 3BYKOBbIX 4acToT [lpn 3TOM ynyc-
KaeTcs M3 BuUAy, YTO xopollee nanyye-
HWe BbICOKNX 4acTOT TaKKe MMEeT CBOW
npobneMbl OCHOBHAA U3 HUX — Y3KWUA
yron u3ny4eHuMa rpomKoroBopuTenen,
4TO CYXaeT 30Hy NoKkannsaunm crepeo-
athdekra B komHaTe [loaToMy nyywe
W3roTOBUTbL OTAEMNbHbIE BLICOKOYACTOT-
Hble YCUITUTENU CO CBOMMMW IPOMKOfOBO-
putenamMu-“nuwankamm’

[na atux YM34 6onblias BbixoaHas

TRA2003 TDA2030 TDA2040

Tabn. 2
oy nd MKE MxP
2,6 6800 0,15 47
3.1 5600 0,12 47
37 4700 0,1 47
4,5 3900 0082 47
53 3300 0,068 22
6,4 2700 0,056 22
79 2200 0047 22
9,7 1800 0039 22
1186 1500 0,033 10
14,5 1200 0,027 10
174 1000 0,022 10
Ta6bn. 3
HomunansHoe 8
HanpsxeHue nuTaHus
Nonyctumoe 8
BoixogHoe Hanpaxexme He 6onee 8
TOK Harpyaku He 6onee A

HomunansHas Bt
BbixogHas MOWHOCTH

MakcumanbHas Bt
flmenasoH yacror (-6 ab)

KoadduLmeHT rapmoHuk

Tunoso# Ky
He 6onee %

Tpa eMmKocTblo He MeHee 4700 Mk B
KaxaoM nrieve

Mpw npaeunbHoW c6opke ¢ Mcnpae-
HbIMK KoMnnekTyowmMmm YM34Y npak-
TMyeckn He TpebyeT HanagkyM U Hauyu-
HaeT paboraTb cpa3y Peanctopom R4,
KOHTPONMpPYN BOMbTMETPOM, HYXHO YC-
TaHOBUTL HanpsbkeHWe BxoAa nopsaka
400 mB [lanee noabupaiotca KOHAEH-
catopbt C5 u Cpy, Cga, OpueHTUpYSCh
Ha KayecTBO 3BY4YaHUN

Cnedyem obs3amenbHO MOMHUMb,
ymo amom YM3Y Henb3sa eknwodams
6e3 Hazpysku. 3mo 2posum nepezpe-
eom UMC!

Mpn ncnonb3oeaHum B kayectee DA1
MMC Tuna TDA2050, MOXHO NonyuynTb
BbIXOAHYI0 MolHOCTL YM3Y go 20 Br
Lna atoro Heobxoaumo: Up,,=122 B,
Ugx=550 MB, VD1, VD2 — KC528B ¢
U,=13B

+15 +15 +18
+6 +17 +6 118 +8 20
45 +7 75
2 25 7.5
5 12 15
7 15 20
fep 20 fep 30 fep 80
2 1 05

MOLLHOCTb He HyXHa (OCHOBHAsA AonsA
n3nyvyeHusa npuxoauTea Ha HY), noarto-
MY A18 HuX BbiBpaHa Wnpoko AocTyn-
Hasa mukpocxema TDA2003 (K174YH14)
Cxema crepeod)OHMuECKOro cpeaHe-
BbICOKOMACTOTHOO YCUnuTens npuseae-
Ha Ha puc.3

Mukpocxembl DA1 n DA2 BrloyeHbt
no TMNoBbIM cxeMaM BxoaHow punbTp
Bbicokunx vacrtot (PBY) o6pazosan ue-
noykon R2-C1-R3 (Bo BTOpOM KaHane
— R8-C5-R9) Kpome Hero, nmeetcs
ele ogHo 3seHo hunbTpa, BKNOYEHHoe
B Uenb o6partHon ceasm MMC — R4-C2
(R10-C6). Hannumne apyx naccuBHbIX
®BY nossonser oTkasaTbCcA OT aKTUB-
HOro BXOAHOro unbTpa M NONyYnTL
nnasHylo A4X 6es peskux nepernbos
Hacroty cpeaa fep, PBY MOXHO MeHATb
N3MeHeHWeM eMKOCTW KOHAEHCaTopoB
C1(C5)1n C2(C6) 3HaueHna emkocTeit

Aana pasHbix foy, npuseaeHsbl B Tabn.2

Pesanctop R1 (R7) no3sonseT nogknio-
YUTb YCHIIUTENb HENOCPELCTBEHHO K
BbIXOAY OCHOBHOrO Y34 unum K knemmam
AC, Tem caMblM oTnagaeT Heobxoam-
MOCTb BCKPbIBaTL annaparypy v UCkaTb
HeobXxoAnMble TOYKWM NOAKMKYEHMA K
cxeme Pesucrtopom R2 (R8) ycraHae-
NMBaIOT HEO6BXOANMYIO BbIXOAHYIO MOLL-
HOCTb, OPUEHTUPYACH Ha Ka4ecTBO 3BY-
yaHma O6paTtute BHUMAaHWE, Y4TC NpU
MakCMmManbHoW rpOMKOCTM BbIxOAHaNA
MOLHOCTb Kaxaoro kaHana YM3Y He
JOMKHa NpeBbIWaTtb A0NYCTUMYIO Ans
npumeHsemon MMC (1abn.3)

Llenb koMnexcauun nepexogHbix no-
mex C4-R5-R6 ogHoBpeMeHHOo ncnorb-
3yeTca M Kak perynsTop WWPpUHbE CTe-
peobasbt [11s onepaTMBHOW perynmpos-
K PEKOMEHYETCA BbIBECTU Ha INLIEBYHO
naHenb Asmxok R5 B cny4yae caMoBo3-
6yxaeHna ycunutensa Heobxoammo yc-
TaHOBUTb MeX Ay BbiBOAAMMU 2 N 4 MUK-
pocxeM KOHAEHCAaTop eMKOCTbIo
0,051 0,3 mk® OpHOBpEMEHHO 3TOT
KOHAEHCaTop yMeHbLIaeT nonocy npo-
Nyckanuns No BbICOKOK YacTore [1oaTo-
My pekoMeHAyeTCs yCTaHaBINBaTb ero
TONbKO B Ccriyyae HeobxoanmocTn, npu-
4eM MUHUManbHO BO3MOXHOM EMKOCTH

Mpyn XenaHum yBENMunTb BbIXOOHYIO
MOLWHOCTb MOXHO NpuMeHnTb MMC
TMna TDA2030, unu, 1o ewe nyywe —
TDA2040, kotopas aaer MeHblue ucka-
XeHWi Ha BbICOKMX wactorax Cxema
MEeHSEeTCA He3HauNTeNbHO

- Mexay BeiBogamu 2 u 4 UMC noga-
Kno4aeTcsa peanctop Ha 22 kOMm,

- BbiBog 3 UMC oTtcoegunHaerca ot
o6Lero nposoaa n nogxnvaeTes K “-”
WCTOMHWKA NUTaHUA,

- NPUMEHAETCA ABYXNONAPHBLIA MCTOM-
HUK NUTaHNA

3toT YM3Y ygnobHee Bcero cobpatb
BMecTe ¢ 6roKOM NTaHus B KOpNyce ot
KomnbloTepHbIx AC 'poMkorosopuTenu
BA1 1 BA2 He obssaTtenbHo pacnona-
ratb Bo3re ocHoBHbix AC [MNpwu ncnon.-
30BaHUM COBMECTHO C NepeHoCHOR an-
napartypoit, A0NONHNTENbHbIE TPOMKOro-
BOPUTENN MOTYT HaxoguTbCA B yroax
KOMHaTbl A ecnm onm paboTaloT coBme-
CTHO CO CTaUMOHapHON!, TO MOryT “noa-
3ByYMBATL” KaKylO-TO YacTb Nomelye-
HuA Bo Bcex cnyyasx, nocne ycTaHoB-
kn AC Ha mecTo, pesuctopammn R2 1 R8
perynupytoT o6Lyio KapTUHY 3By4aHUSA,
3areM noactpoikon RS gobueatorca
4YeTKOro NPoCHyLWNBaHUA CTEpeo3ByKa

lMevamHbie nnamei ycunumeneil u
dpyaux ycmpoiicme MOXHO 3aKa-
3amb y aemopa, cesizaeWuch C HUM
no E-mail: sng@icsw.moris.ru
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JTPAHCTBEHHbIW 3BYK

(Mpoaonxexne. Hauano B NN3-6/03)

Crepeomarturocon. CtepeomarHu-
TohOH Bbin NepBbIM YCTPOWRCTBOM, B KO-
TOPOM (DUKCUPOBANMNCL CUrHanNbl ABYX
kaHanos. [lepBble CTyaAWAHbIE YCTPOW-
cTea 6binm BeINyLUEHb! B TepMaHum BO
BpeMs BTOPO MUMPOBOIA BOWHLI. Pelle-
Hue ¢ Buay 6biNo o4eHb NPOCTbIM —
YeTeepTbAAMOBaA MarHUTHan neHra
Aernunacb no ropu3cHTanu Ha aBe Yac-
TW. Ha ogHOM NonoBMHE 3anucbiBancs
NeBbi KaHar, a Ha BTOpOW — Npasbii.
M xora cam npuHUMn aeAcTBuTenbHO
KaxeTcs OYeBMAHbLIM, NPU ero NpakTu-
YecKoW peanu3ayui BO3HUKaIT MHOTO-
yncneHHble npobnemut. OgHa u3 Bax-
HeRWunX 3aknvaeTca B TOM, YTO No-
CKOMbKY (pa30Bbie NCKAXKEHNA YBENNYN-
BaloT AnadoHMIO MeXAay KaHanamu, He-
o6xoamMmMo 6610 CKOHCTpYMpoBaTh Ta-
K1E roroBKW 3anncu u BocnpomseaeHns
(cTmpalouas ronoeka no-nNpexHeMy cTu-
pana no BCeil LMPUHE), KoTopbie BHO-
cunm 6bl Kak MOXKHO MEHbLLYIO pasHOCTb
a3 B cucrtemy. A 310 o3Havaer, 4T1o obe
MarHUTHbLIE FONOBKN AOMKHLI yCTaHaB-
NMBaTLCA OYeHb TIATENbHO — Tak, YTo-
6bt MX 3330pbt HAXOAWMUCH OYEHb TOY-
Ho apyr nog apyrom. Heobxoammo 6bino
TaKKe ynyywmnTb NeHTONPOTAXHBIA Me-
XaHW3M, Tak Kak Ans npeaoTBpalleHnn
CMELUEHWIA NEHTLI B pa3HblX HanpasneHu-
AX OHa AOIMKHa elle NnoTHee npunerarb
K FonioBke. KpoMe Toro, AeneH1e nononam
LUMPUHBI NEHTLI CBA3AHO C yXyALEeHUeMm
OTHOLLIEHWA cUrHan/LWwyM, 4ro notpebosa-
no paspaboTku 1 NpoM3BOACTBA MarHuT-
HOW NIEHTbI C MEHbLLLIMM YPOBHEM LLIYMOB
1 AanbHeRLWero passnTns sNeKTPOHNKK,
4TOoBbl XapakTepucTukn ycunurenen
NnpaBoro U NeBoro kaHanoB (Ans 3anu-
C 1 BOCNPOM3BEAEeHNA) Kak MOXHO
MeHbllUe oTnMYanucb apyr ot apyra.

Ho 370 BCe yxe B npoLunoM. Cryanii-
Hbi€ MarHUTOOHbL! UCNONbL3YIOTCA TOMb-
KO Ha CTapbix pagnocTyamsx, a NeHTou-
Hble OMALLHNE YCTPONCTBA — TOMbKO
3akopeHernbiMuy “chaHaramun” Hi-Fi. Llena
NEeHTbl HENPEpPbLIBHO pacTeT, a Yucno
MpPM, BbINYCKAIOLMX NEHTY U COOTBET-
CTBYIOL{ME YCTPOWUCTBA, HEYKIIOHHO CO-
Kpawjaercs.

CoBeplUeHHO MHOE NONOXEHUE C KOM-
nakr-kacceramu. M xota MUHUAUCKMY,
3anucbiBaembie CD 1 HoBedwmne MP3
HECKOMMbKO MOLATHYNM MX NO3MLNK, A0-

MalHue 3ByKo3anucbiBalolymne kaccer-
Hble MarHnToOHbI BCE eLle pacnpocT-
paHeHbl 04eHb LWNPOKO.

KomnakT-kacceTbt U MarHMTogoHbt He
npeTteHAOBan BHavyane Ha KavecTBeH-
Hyl0 3anucb 3ByKa. [ins HMX ropasgo
BaxHee 6binvM Manble pasmepbl U ner-
KocTb 06cnyxuBaHua. [nsa AoCTUXEHUA
3TOr0 B KacceTHMKax Mcnonb3yercs
oYeHb TOHKasa 1 y3kas neHTa, a CKo-
pOCTb NIeHTbI HU3kasa — 4,76 cm/c. Ho,
HECMOTPA Ha MHOrOYUCNEHHbIe Heno-
CTaTkM KacceTHukoB, Bbinu paspabora-
Hbl n cTepeodOHMYECKNe KacceTHble
MarHnTog)OoHbI (B OCHOBHOM, BEPOATHO,
Nno KOMMEpYecknm coobpaxeHnaM).
Ecnu B MOHOKacceTHMKax 3anucb cur-
Hana OCyLUEeCTBIIAETCA Ha HKHeR no-
NIOBUHE NEHTHI, TO B CTEpeo AopoXKa
NpOCTO ASNWTCA NononaM, Tak 4To oba
KaHana HaxogsaTcsa HenocpeacTBeHHOo
apyr noa gpyroMm. beinn npeanpuHaTh
NonbITKN yMeHblUeHNs ¢ha3oBbIX MCKa-
XEHUI NyTeM yny4leHnsa KacceT N Me-
XaHU3Ma NPOTAXKN NEHTbl — rNaBHbIM
06pasom, ¢ NOMOLBLK pa3MelleHnsa B
Kaccere HecKorbkux anemMeHToB, Gonee
TOYHO HaNpaenaLMX NeHTy. B pesynb-
Tare, OTHOLWEHWe curHan/wym (BHava-
e gOBOMNbHO Nroxoe) 6bino 3HavnTenb-
HO yny“leHo, CyL4eCTBEHHO NOBbLICU-
110Cb TaKxXKe 1 Ka4yecTBo NeHTbl. MHorpa
MHe KaXeTCs, YTO pa3BMTne KacCeTHM-
KOB yXe JOCTWrIo CBOero npejena, o
YeM CBMAETENbLCTBYET CyXEHWEe accop-
TUMEHTA BbICOKOKa4YeCTBEHHbIX AeK, U
Ha pbIHKE NOYTH HE NOABNAINTCA HOBbiE
mMogenun. Ho, C Apyron CTOpOHbt, accop-
TUMEHT MY3bIKarbHbIX KACCET HE YMEHb-
waercs, Kak 1 ux tupax. Boamoxho,
NPUYMHA B TOM, YTO My3biKarbHbie Kac-
ceTbl BCE eLye ropasao gelesne My3sbi-
KanbHbIX CD.

CrepeonnacTuHky. TupaxmposaHue
3anucen Ha MarHUTHLIX NeHTax ropasaoc
MeHee Npon3BoanTeNbHO, YeM Ha rpam-
nnacTMHKax, a N03ToMy C Camoro Hava-
na BHeapeHus ctepeodoHUM Bbino ove-
BMAOHO, YTO MMeeTca notpebHocTb B Cre-
peodoHNYEeCcKnX nnacTuHkax. B rexHun-
Ke M3roTOBMNEHWA CTepeonnacTMHOK BHe
KOHKYpPEHLM OoCcTancsa MeToa, koraa Ha
06eunx ctopoHax 6opo3aku ee CreHkn
Bbipe3anuck no-pasHomy. OgHako ner-
KO BUAeTb, YTO ABe CTeHkn 6opo3aku He

ABNAOTCA 3KBUMBANEHTHbIMK. [lpnynHa
3TOr0 B TOM, YTO NPOUrpbIBaHWE Nnac-
TUHKA OCYLLEeCTBNAETCA NO Ayram, M
BCrieacTBMe 3TOro 3ByKOCHUMaTesnb Aa-
BUT Ha BHYTPEHHIOI CTEHKY CunbHee,
4yeM Ha BHeWHIo. B kavectse ogHoro
M3 pelweHnih aton npobnembt GbiN0
npeanoXeHo MCNONbL30BaTh NepneHan-
KynapHbIA ToHapM. OaHako Takue ycT-
pOWCTBA (T.H. TAHrEHUMaNbHbLIE NPOWI-
pbiBaTenu) Aasann HeHaMHOro nyyliee
3By4aHue, HYeM ux npealecTBeHHUKN.
370 CBUAETENBLCTBOBANO O TOM, HTO Kpa-
cOTa 3By4aHUA 3aBUCWT HE TOMbKO OT
artoro dpaktopa. bonee wwupokoe pac-
npocTpaHeHne nonyduna cucrema
“antiscating’a”, B KOTOpO# TOHapM pery-
nupoeancs Tak, Yrobbl pasHocTb ABYX
Jaenenni 6bina MMHUManoHon. Cucre-
My “antiscating” MoxHo 6binO TOYHO
HacTpPoOUTb TOMNbKO C NOMOLLBK) TECTO-
BOV NNacTUHKK U ocyunnorpada, a na-
paMeTpbl HAaCTPOWKN 3aBUCENMN OT TMNA
3BYKOCHMMATENA 1 OT NPUXUMHOTO YCH-
nua Ha wurne. flockonbky B AOMaLUHUX
YCNOBUAX Takne ycTpoucTBa MCnornb3o-
Banucb O4YeHb peako, cnocob
“antiscating” uMeeT COMHUTENbHYIO UEeH-
HOCTb — OLWMBKN B HACTPOWMKE CUMBHO
yXyaLwaroT ka4ecTBo 3By4aHus. foctyn-
HbIX O LeHe NpourpbiBaTenei xopoLue-
O Ka4eCTBa NOYTH HET, a TO, HTO eCTb B
YHMBEpMarax — 370 NPOCTO, NO-MOEMYy,
“Aerckni nenet”. Ana npuobperteHun
npourpbiBaTens M 3ByKOCHUMaTens
knacca “High-End” npuaercs “nonoxmTb
3y6bt Ha nonky”. INMpaeaa, ¢ X NOMOLLbIO
MOXHO Hacnaxpaarbcs ropasao Gonee
KpacuBbIM 3ByYaHneM, Yem C NOMOLLbIO
kakoro-nmbo umdposoro “yyaa’.

Crepeopaanonepenava n npuem.
OpfHO 13 rnaBHbIX COOBpaXEHUI, KOTO-
pbiM pYKOBOACTBOBaNWUChL Npu paspa-
6oTKke crepeonepeaaqm u npuema, bbno
BbinonHeHne TpeboBaHNsa COBMECTUMO-
CTU C yXe CyL{eCTBOBaBLUMM MOHOGO-
HUYeCKUM BeLyaHneM. PakTnyeckn nep-
BbilA U3 Taknx cnocoboe — “nonsipHoe
crepeo” — 6bin pa3paboraH B CoBeTc-
kom Colose elye B Hadane 30-x rogos.

Bo MHorMx e apyrix ctpaHax nony-
YWN WKMPOKOe pacnpocTpaHeHue (M uc-
Nosb3yeTCs NO CeroaHALLIHNA IeHb) Me-
TOA, MYNBTUNNEKCUPOBAHUS C NUIIOT-TO-
HOM. C TOYKMN 3peHUs CeroHALWHero
OHs, paspaboTka aToro metoaga aana
yaAnBMTENbHBbIE pe3ynbraThl. MeTton
MYNBTUNNEKCUPOBaHNA NOMHOCTbLIO UC-
nonb3yeT BCE BO3MOXHOCTU paavoBe-
waHna FM 1 nossonser nonyynTb B
30HE NpMema OMeHb XopoLuee Ka4ecTBo
3By4aHus.

(Mpononxexne cnenyer)
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C.HUKONAEHKO,
r.BopoHex.

3ameHns BbillealWwniA U3 cTpoA Tene-
hOHHbLIR annapaTt ¢ aBToOMaTU4eckum
onpepenutenem Homepa (AOH), sbinon-
HeHHbiA Ha 6ase Mukponpoueccopa Z80,
Ha coBpeMeHHbIA, 1 06paTui BHUMaHWe
Ha 70, 4To BCce AOHbI, N3roTOBNEHHbIE
no TexHonoruu Intel, He cogepxarT nop-
Ta ynpasiieHna marHnTogoHom. B oT1-
fnvmre oT cTapbix Moaeneit, OHKU paccHn-
TaHbt HAa MCNONb30BaHWE TOMbKO UNd-
pPOBOro aBTOOTBETYMKA, CTOMMOCTb KO-
TOPOro NoYTW paBHa CTOMMOCTW BCEro
annapata ¢ AOH. He xenasa oTka3bl-
BaTbCA OT MCNOMb30BAHUA MarHMToo-
Ha B Ka4yecTBe aBTOOTBETHMKA, A peLunn
cobpaTtb 04HO U3 YCTPOWCTB aBTOMaTh-
YecKoro BKIIoYeHWa MarHnTodoHa npu
asTonogHaTun Tpy6kn AOHom [1-3].
OpgHako 3T yCTpOWCTBA MMEIT OaWH
cyljecTBeHHbI HegoctaTok. OHm cpaba-
TbIBAIOT NPU NogbeMe Tpybkn, nogknio-
Yaa MarHMToOH Ha 3anUCb Kak nNpwm
BXOOAUMX, TaK U NP NCXOAALLMX BbI3O-
Bax. 370 TpebyeT 06513aTENLHOrO OTKMIO-
YeHna marHntogoHa npu HeobxoaMMo-
CT1 Kyaa-Hnbyab NO3BOHUTDL.

Tpepnaralo npocToe yCTpOWCTBO ANA
aBTOMAaTU4ECKOro BKIIOYEHUNA B CeTb
MarHWTodhoHa ANA 3aNMCH NOCTYMMBLLINX
coobueHni. YCTPOWCTBO NpegHasHave-
Ho Ans paboTbl Ha ogHon NuHuK ¢ AOH,
BbiAalolWMM aboHeHTY B pexuMme aBTo-
OTBETUMKA Kakylo-nmbo cTaHaapTHYIO
¢dpasy, Hanpumep: “Pabotaet aBTOoOT-

ADAIMTEP ABTOSAIMNNCU

TENE®POHHbIX

BeTynk. [oBOpUTE nocrne curHana...”.
Mpn 3TOM YCTPOMCTBO NOMHOCTLIO aB-
TOHOMHO 1 He TpebyeT BMellaTensLcTBa
B TenedOHHbI annapar.

Cxema agantepa ans aBto3anucu
NOCTYNaLWMX TenedOoHHbIX CooblyeHnA
npeactaeneHa Ha pmc.1. HanpsxeHne
13 TenedOHHOM NMHUK (NPU oNYLLEHHOM
Tpy6ke — 60 B) yepes pesunctopbt R1,
R2 v anoaHeta moct (VD1...VD4) noku-
xaeTcsa ctabnnmntpoHom VD5 go Hanps-
XEHWA NUTAHWUA N 3apsxaeT KoHAeHca-
Top C3. lMpu 370M Ha BbiBOAAX 1 1 2
anemeHTa DD1.1 — norudecknia “0”, a
Ha Bbixoge 3 — noruyeckas “1”. Taknm
obpa3om, Ha BbiBogax 5 u 6 DD1.2 —
Takxke “1”, a Ha Bbixoge 4 — “0”, kKoTO-
pbitt Yepe3s 6ydepHbie anemeHTot DD1.3
n DD1.4 nopaevca Ha ynpaensowmi
KOHTaKkT pasbema XS1.

Moctynaowmit n3 TenedOHHOR NUHUN
Yyepe3s pe3ncTop R4 3BOHOK C Hanpsxe-
Huem 60... 90 B sbinpsamnseTca Bbinps-
MUTENeM C yaBoeHUeM HanpsXXeHna Ha
anogax VD7, VD8 u koHaeHcaTope C4.
Bbi3biBHOE HanpsbkeHWe NOHWMXaeTcs
ctabunutpoHoMm VD9 ao HanpskeHWUs
nMTaHnA 1 3apsxkaeT KoHaeHcaTop C5.
Ha Bbixoge 3 anemeHTa DD1.1 chopmu-
pyeTca HU3KWIA NOrMYecknii ypoBeHb,
KOTOpbiA Yepe3 nepekntovatens SA1
nocrynaeT Ha Bxog 6 anemeHTa DD1.2.
[Mpn aTOM OTKpbiBaETCA TPAH3NCTOpP
VT1, n 3aropaeTca ceeToaMoa nHamka-

COOBLIEHUA

unm Bbizosa HL2. Mocne Toro kak AOH
“nopHumeT” TpybKy, HanpspkeHue B Nin-
HuM ynaaet Ao 9...12 B, n cTabunnTpoHx
VD5 3akpoetca. HauumHaeTvcs paspag
koHgeHcaTopa C3 yepes pesucTop R3.
Mpu nocTuxeHun Ha Bbioge 5 DD1.2
HM3KOro YpoBHs, Ha Bbixode 4 nosens-
eTca norideckas “1”, kotopas nepeknio-
yaeT anemeHTs DD1.3, DD1.4 1 noga-
eT ynpaensiowiee HanpshkeHne BbICOKO-
O YpOBHSA yepe3 pasbeM XS1 Ha yaen
BKOYEHUA MarHuTodoHa. KoHpeHca-
Top C3 n pesuctop R3 obecneunsalor
3afepXKy BKIKYEeHWA MarHMTodoHa,
HeobxoanMMYI0 AN NCKMIOYEHNA NOXHBLIX
cpabarbiBanuniti npu Habope Homepa n
3anucu Ha MarHMTohoH hpasbt, Bbiaa-
BaeMoit aboHeHTy AOHoMm. CurHan Ha
NMHeHbi BXOA MarHnTodhoHa nofaeT-
ca yepes koHaeHcaTop C2 v perynuvpy-
eMbii pe3anCTUBHbIA aenntens R7-R8.
Ouoabi VD12, VD13 3alymMuyalot nuHen-
Hbilt BXOQ MarHUTOOHa, NOHWXKAasA Bbl-
3bIBHOE HanpskeHue o GesonacHoro
YPOBHS.

Kak TOonbko aboHEeHT Ha ApYyroM KOH-
ue npoeoaa NonoxuT Tpybky, KopoTkune
curHanbt “3aHATo” 3actaBaT AOH CHATb
yaepxaHue NMHUM, U HanpsbkeHWe B Hel
BHOBb BEpHeTCA K nepBOHa4anbHOMy
ypoBHio (60 B), obecneumpan nosene-
Hue Ha Bxoae 5 anemeHTa DD1.2 BbicO-
KOro ypOBHSA 1 ero nepekniodeHne B uc-
xogHoe cocTosiHue. B cnyyae, ecnv no
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KaknMm-nn6o npuumHam aboHeHT unu
AOH He “nonoxart” Tpybky B TeueHue
HECKOMNbKUX MWUHYT, NpOAOMXUTENb-
HOCTb 3anucu ByaeT orpaHwdeHa spe-
MeHeM pa3spsga koHpeHcatopa C5 ve-
pe3 peaucrtop R6. imoa VD10 cnyxur
ANA UCKINIOYEHNA LWYHTUPYIOLWEero Bin-
sIHMA HarpysouHoro peaucropa R5 npu
pa3psife koHaeHcaTopa C5 yepes peau-
ctop R6. Ruoabl VD11 n VD6 crabunm-
3UpYIOT YpOBeHb 3apAaHOro Hanpsxe-
HMA Ha koHaeHcatopax C3 n C5, obec-
neumBas Takum ob6pa3oM NOCTOAHCTBO
BpeMeHHbIX MHTepBanoB cpabarbiBaHnA
yctpoucTtea. lNepekniovatenem SA1
MOXHO OTKMIOUMTL yaen G1oKWpOBKM
3aMMCH NCXOAALLMX BbI3OBOB, €CIIN BO3-
HWKHeT HeobxoauMOCTb 3ammcu Bcex
pasrosopoB. Ceetoanoa HL2 no-npe-
XHemy byger nHanuMpoBsarb nocTyna-
oLMe 3BOHKM,

Lna ycnewHon paboTel ¢ npeanarae-
MbiM YCTPOWCTBOM, MarHMTodOH Aor-
*eH bbiTb AopaboTtaH. ABTOpOM UCNonb-
3oBancs marHutodoH-npucTaeka “Pa-
anorexHuka MIM-7301". B MarHuTodoH
6bin BMOHTMPOBAH y3en ynpaBneHus,
cobpaHHbIN No cTaHAapTHOMR cxeme [4].
MocTtynalowee 4epes pasbeM XS1 Ha-
NpsbkeHWe BbiCOKOFO YPOBHSA Yepe3 M-
pUCTOpPHLIN onTpoH VU1 oTKpbiBaeT Th-
pucrtop VS1, 3aMblkalolnin auaroHanm
avonHoro mocta VD15, nogknioyeHHo-
ro napannensHo CeTEBOMY BbiknoUare-
N marHMtogoHa. KoHTakT cereBoro
BbikIlO4aTena MarHuTodoHa AoMmKeH
6biTb 3aMKHYT NnepemMblukoin E1. MarHu-
TOohOH, NpenBapuTerbHO YCTaHOBMEH-
HbI Ha 3anucb (YCTaHOBMNeHa Kaccera,
OTperynupoBaH ypoBeHb 3anmncu, Haxa-
Tbl KNaBMLWK “Bocnpou3senenne” u “3a-
nMck”) BKIIO4AETCA NO CMTHany BLI3OBA
W HaunMHaeT 3anMchbiBaTb MHOpMaLMIo,
nocTynamwLyw 13 TenedOHHOW CeTu.
Ecnn MarHnTtodoH cHabxeH aBTocTO-
NoM, TO B peXu1Me 3annci OH JOMKeH
6biTb 3abnokMpoBaH, Tak kKak npu or-
KIMKOYEHUN OT CeT nocre 3anncu nep-
BOTO CoOBLEeHNA, aBTOCTON OTKITHOYUT
KMaBuLIM 3aNMCH  BOCNpON3BeaeHns,
1 cnegywouwee cooblyeHne yxe He 3a-
nuwerca. na 3Toro B MarHMTogoH yc-
TaHasnMBaeTcs AONONHNUTENbHan KHon-
Ka (Hanpumep, OT MUKponepeknyare-
ns KM1), koTopas npu HaxaTum Ha kna-
Buwy “3annck” oTkniodaer obmMoTky
anekTpoMarHuTa aetroctona. Bo Bcex
OCTanbHbIX peX1Max aBToCTON AOMKEH
paboratb B 06bi4HOM pexume.

B apantepe mcnonb3oBaHa LUMPOKO
pacnpocTtpaHeHHaa MMUKpocxema
K56111ES5. MouTh Bce akaeMnnapbi MUK-
pocxeMm aToi cepin xopolo paboTator
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NPW NOHWKEHHOM HanpsXXeHWn nura-
HUA. HanpshxeHne nitaHua 5 B BbiGpa-
Ho Ana paboTtbl ycTpOWCTBa OT MCTOY-
Huka nutaHua AOHa nnm or manomoly-
Horo 6noka nuTaHuA, Hanpumep, anAa
kanekynatopa. B cxeme moxet 6biTb
NpuMeHeHa aHanormyHaa MmMKkpocxema
cepun K176, ogHako npv 3ToM Hanps-
XeHne nuTaHna [omKkHoO BbiTb yBenuye-
HO A0 9 B, 4YTO NpUBEAET K MU3MEHEHUIO
HOMWHANoB 3NeMeHTOB BpemA3agalw-
wmx uenen, peancropos R10 M R11, cra-
6unutpoHos VD5 n VD9. B kaudectse
AVOOOB BbLINPAMWUTENbHOTO MOCTa
VD1...VD4 MoryT 6biTb UCNONb3oBaHbI
nobbie BoINpAMUTENbHbIE ANOAbI C A,0-
NycTUMbIM 0BpaTHbIM HaNPsXKEHNEM He
Hwke 100 B nnun anoaHole c6opku. Ae-
TOP NpUMEHWN aMoaHyo Mukpocbopky
KO906A. Ouoaw VD6, VD10...VD14
MOryT GbiTb 3aMeHeHbl Ha Nobbie kpeM-
Huesbie. TpaHancTop VT1 Take MoxeT
6bITb 3aMeHeH N6LIM COOTBETCTBYIO-
LLieh npoBoAMMOCTH, Hanpumep, KT209,
KT321, KT326, KT343, KT3107 u T.n.
Tupucrtop VS1 noponper KY201K,
KY202K...H. BeinpsamurensHasa auonHas
cbopka VD15 3ameHseTrca Ha
KL|402A...T, KL|405A...T unu cobupaer-
ca Ha auoaax K[226B...4, K02586...4.
Pabouee HanpspkeHWe pasaeniTenbHbIX
koHpeHcaTopos C1, C2, C4 ponxHo
6biTb He MeHee 100 B.

B kauecTtBe pasbema XS1 aBTOpoM
MCNONb30BaH MUHWATIOPHLIA pa3beMm
“axeK” (ANA NOAKNKYEeHWNA ctepeoTene-
¢hOHOB), coeanHEeHHbI 3KpaHMpOoBaH-
HbiM CTEPEOLIHYPOM C FHEe3,0M NUHEen-
Horo Bxoaa MarHuTtodoHa. OanH 13 KoH-
TakToB NMHEeWHoro Bxoaa (6e3 oTknoue-
HMA OT CXeMbl, T.K. BXOO MarHMTod oHa
nmeer pasfenuTensHbli KoHaeHcaTop)
ncnonb3oBaH Ana Noaadn ynpaensaio-
LLero HanpsbkeHUA Ha BNok BKNOY4eHNA
mMarHutodyoHa. AganTtep cobupaercs Ha
nnare, pa3Mepbl KOTOPOWA 3aBUCAT OT
TMNA NPUMEHAEMbIX PaAN03NIEMEHTOB,
1 Moxer BbiTb pa3melleH B mobom nop-

XoanLem Kopnyce nnu HenocpeacTBeH-
HO B kopnyce Tened)OHHOro annapara.

3Ha4yeHMA HOMWHANOB 3M1eMeHTOB
BpeMaA3analomx uenei B 6onbluoi cte-
NeHW 3aBUCAT OT NapaMeTpoB TenedoH-
HoW nNuHUK, CHavana HeobxoamMmo ybe-
AWTBCA B MCTpaBHoi paboTe y3na BKIo-
yeHnA MarHuTodoHa, noaasas Ha avon
VD14 nonoxurenbHoe HanpsaxeHue
3...5 B. 3arem apanTtep nogkniouaercs
K MarHUTooHy M K TenedoHHON ceTh,
a nepeknioyarent SA1 yctaHaBnmeaeT-
CA B HWKHee No cxeme nonoxeHue. Ha-
npsxeHue Ha koHaeHcartope C3 ponx-
HO 6bITb NPUMEPHO PaBHO HANPSXKEHNIO
nutanna [lopHaTne Tpybkn Ha Tene-
¢hoHHOM annapatre [OMKHO NPUBECTH K
nocreneHHoOMy pa3psay KoHaeHcaTopa
C3 u BkNo4eHM0 MarHuTodoHa. Bos-
Bpar TPYOKM Ha pbluar AonkeH Bbi3BaTb
0OHOBPEMEHHOE OTKIMIoHYeHWe MarHnTo-
¢oHa.

Ecnun npn nogbeme TpyBkn MarHnTo-
¢hOH He BKMOYaeTCA, TO 3aMEHAI0T CTa-
6unuTpoH VD5 Ha crabununtpoH ¢ 6onb-
LWMM HanpsxxeHWeM crabunmaauim nnm
pobaenaT nocnenoBaTtenbHO eue
OAMH CTabUNUTPOH.

Ecnmn mMarHMToOH BKNKOYEH Bceraa
WM BKNIOYAETCA M He BbIKIIO4aeTcs npy
onyckaHum Tpy6KiM, To 3HaYeHne Hanps-
XeHua crabunmusaumm VD5 cnmwkom
BEfMKO, NN CAMLWIKOM GonblUoe conpo-
TuBNeHue pesncropa R3 He obecneun-
BaeT MMHUMAanbHbLIA TOK ero ctabununaa-
uunn. B atom cnyyae senuunHy R3 cre-
ayet ymeHbwntb Ao 500...620 kOwm.
Bpems 3anepxKm BKMIOYEHNA MarH1To-
¢hoHa onpeaenseTca noaGopoM BENUUM-
Hbl eMKOCTH KoHaeHcaTtopa C3 TakuMm
obpasom, urobbl 3anucb HauMHanach
cpasy nocre “nporoeapueaHnsa” AOHom
cpaszbt “...loBopuTE Nocne curHana”.

HacTpoiiky yana cenekummn BXoaaLmx
3BOHKOB M NPOACIKNTENBHOCTI 3anncu
nyywe NpoM3BoAMTL NOcne 3aMepa na-
pameTpoB Bbi3bIBHOMO CUrHana ¢ NoMo-
Wb UMMTATOPA B BUAE NOHWXKAKOLLETO



ceTeBoro TpaHcopMaTopa C BbiXOAHbIM
HanpsixeHnem 60...90 B. 3To Hanpsxe-
HWe NoAaloT KPaTKOBPEMEHHO Ha BXO[
YCTpOnCTBa. 3amMepsiloT nageHne Hanpa-
XeHua Ha ctabunutpoHe VD9, koTopoe
AOMKHO BbiTb PaBHO HANPAXEHMIO ero
craburnmsaumu. Noabupan sennunny R4
¥ TUN cTabnnuTpoHa, NoBUBAITCA YeT-
Kora nepeknioveruna DD1.1, o kotopom
CYAAT No 3axuraHunio ceetoamnona HL2.
B cnyyvae nepekniouerua DD 1.1 o1 um-
nNynbCoB, BO3HWUKaKOIWMX npu HaGope
HOMepa unu onyckawumn TpyGku, cnegy-
eT BKI0YNTb NocneaoBaTensHo C pesu-
cTopoM R3 KOHAEHCaTop eMKOCTbIo
0,1...1 MK® ¢ pabounM HanpsiKeHUeM He
MeHee 100 B, unu BrxniounTb HUXHNIA

KoHew peanctopa R4 mexagy C2 u R7
MNoabopom emikocty C5 unu conpotme-
neHusa R6 yctaHaBnvBaT Makcumarb-
Hoe Bpemsi 3anMcu uHdopmayum (2 .3
MuHyTbl) PesuctopoM R8 ycraHaenmBa-
10T TaKOW YpoBeHb curHana Tened)oHHon
NMHWY, NPy KOTOPOM Ha MarkuTodoHe
obecneunBaeTCA HOPManbHbLIN YPOBEHb
3anucu, a oH NepemMeHHare Toka He
CHWDKAET KayecTBa MHopMaumu.

Cxema agantepa MoxeT 6bITb name-
HeHa Tak, YTO OH, NOMUMO NOAKNIoYe-
HUA marHuTodpoHa, byaeT ucnonHATL
pornb WHANKATOPA COCTOAHUA NMUHWN.
Cxema vaMmeHeHWiA Ana 3Toro cnyyas
npeacraeneHa Ha pync.2.

OnucaHHbIM afanTep exegHeBHO 3kK-

cnnyatupyetca yxe 6onee ropa. C6o-
€B, OTKasoB, UIMeHEeHUn WHTEpPBanoB
3agepxek 3a BCE 3T0 BPEMA OTMEYEHO
He 6bino.
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Cpasy ckaxy, 4YTo AaHHbI hUnNLTP
MOXHO WCNOMb30BaTb He TOMNMbLKO Ans
nepcoHanbHore komnolotepa. MasHoe
— MOLLHOCTb Harpysku He QOMKHa npe-
BbituaTb 40 BT, a 310 BbiNONHAETCA ANA
fonblwmnHCTBa M3aenui GeiToBoW paano-
annaparypbl.

B marasuHax gasHo npopatoTcs
DUNBbTPLE MUTAHUA AN KOMNLIOTEPOBR
(He nyTanTe ¢ Griokamu 6ecnepeboitHo-
ro MUTaHWA), oHU (PUNLTPEL) BLIMAAAT
Kak npAMOoyrorbHble KOpoBoYKu C kpac-
HOIM KHONKON ¥ HECKONbKUMM pO3EeTKa-
Mu. Ux LeHa, mMOXeT, n He CRULLKOM
Bonbwasn, ogHako nogobHoe ycrpoi-
CTBO BNOMHE MOXHO “COTBOpUTL” CaMo-
CTOATENbHO — U IoMalHeMy GroaxeTy
XOpOoLwLo, ¥ Aywia pagyeTcs.

Y10 npeacTaenaeTt coboil cetesomn
duneTp No NuTaHu? OH COCTOWUT K3
apoccenn L1 {puc.1), HaMoTtaHHOro Ha
depputoBom konbue Mapku 2000HM ¢
BHEWHUM gnameTpoM 55 mMm, KOTOPbINi
COlepXUT ABe KaTywku no 6 BUTKOB
npoesopa 13J1-1 0,8 mm, n gpocceneit
L2, L3 — oaHoTunHbIX, COAepxaiumx rno
10 sutkoB M3N-1 &0,8 MM, HaMOTaH-
HbiX Ha PeppuUTOBbLIX KoMbLax TOW Xe
Mapku 2000HM, Ho € MeHblUM BHe-
LWHWUM AnameTpom (19 mm). Toukamu Ha
CcxeMe nokasaHbl Hayana o6moTok L1.
Onun pomxHbl coBnapath. dddekTus-
HOCTb AencTBus unbTpa MOXHO Ha-
6nionaTh Ha cneayloLem NpocToM Npu-
mepe.

Moakntounm Bxog ocumnnorpada ue-
pe3 COOTBETCTRYIOLMIA enmTenb HEeNoC-
peacTeeHHO K cetn. Ocuunnorpad no-
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kaxer cunyconay (f=47.. 52 T'y) ¢ He-
NNoxon (4ocTaTo4HO NpaBuIbHOM) op-
MOMA. A Tenepb, He OTKMIOYana ocLMIIOr-
pad, BkniouuTe B Mobyto Apyryto poseT-
Ky MOLLHbIi “noTpebuTent aHeprun” (Ha-
npvmep, ytior). Ha akpaHe ocuunnorpa-
ha BO3HNKHYT KPATKOBPEMEHHbIE Nome-
xu (“Bcnnecku”). AHanorvyHbie NOMexu
HabnoaalTCca U NpY BLIKIKYEHWU AaH-
Horo notpebutens. Ho aTo elle “yBeTou-
Ku”.

Tenepb BKNIOYUM B PO3ETKY aKkBapu-
YMHBIA KOMNpeccop, a nyJle Bcero —
nbinecoc. Ha akpaHe ocuyunnorpada
NosBATCS 3ameTHbie noMexu. OHu Bua-
Hbi Kak “pecHuukn” Ha rpe6HsAX CUHYCO-
vabl U cHoea BynyT cunbHbie sBcnnec-
KV NPy BKIHOYEHUN U BLIKIIOYEHWUN.

[Tpeanaraembiit hunsTp, KOTOPLIM A
Nnonb3yiochb yxe napy net, ybupaeT Bce
roMexu, cozaasaembie aKTUBHOM U pe-
aKTUBHOW Harpy3kon B cetu. Moaknio-
yne BxoA ocuywnnnorpada kK Bbixoay

¢unbTpa Npu paboTtarolleM neinecoce,
BUAUM Ha 3KpaHe uMCTYI0 CUHYCOUAY.
“PecHuukn” ucuesnm.

[pyran cxema ceTeBoro punsTpa no-
kasaHa Ha puc.2. OH, kpome puneTpa-
U noMex, BbiNONHAET U HEKOTOpYIO
cTabunusaumio BLIXOQHOIO Hanpshxe-
HUA. ONbLITHBIM NyTem YCTaHOBMNEHO, YTO
npu konebanuun HanpsxeHUa Ha exone
ot 190 go 250 B, Ha Beixoae T2 Hanps-
¥eHve uaMeHsieTcA ot 216 no 228 B (Ha-
rpyska — namnouka 40 B). Tt u 72 —
OAHOTUNHbIE cornacyiolyme TpaHcgop-
MaTopbi ¢ KoadhduymeHTOM TpaHcdop-
mauuum 1

YnyuwuTs paboTy MCTOUHNKOB NOCTO-
AHHOIO TOKa NPU3BaH (HUNLTP, NOKa3aH-
Hbit Ha puc.3. OH ycTaHaBnMBaeTCA B
6noke nUTaHUS U BKNIOYAETCA B Pa3pbiB
uenu Mexay BbinpamuTeneM n crabu-
nun3aTopom HanpspkeHus. # era ¢ ycne-
XOM NPUMEHSAI0 B LIeNAX NUTaHNA aBTo-
MOGUIbHBIX MarHuTor.
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Bo Bpems aBTonyTellecTBUM, XU3HN
B nanarkax xopoLlo 3apekoMeHA0Banm
ceba npecbpasoeaTtenu ana rasopas-
psgHbix namn. baTtapeiHoe oceeuweHne
— Bewb 04YeHb aoporas. lopasgo ge-
LLiesne Ncnomnb30BaTh B KA4Ye€CTBE UCTOM-
HWUKa 3Heprim aBTOMOBUMbHBIA akkyMy-
natop. llamnui HakammeaHMs B 10 unm
15 BT npakTuyeckn goCTaToMHO ansA
ocBeweHUs BHYTpM nanatkm. B 1o xe
BPEMs, Npu OOHOM N TON Xe 3Heprum
CBETOBOW NOTOK OT rasopaspaaHon nam-
Mnbi CywiecTeeHHO 6onblue, NOCKOMbKy ee
KA ropasno Bbile, Yem y TpaguumoH-
HoW namnbl HakanmeaHua. Kpome Toro,
AononH1WTenbHoe NpenMyLecTso raso-
paspagHon namnbl COCTOMT B TOM, YTO
NCTOMHMK CBETA — HE TOMEYHbIW, TaK YTo
ocseweHne byaeT 6ornee paBHOMEPHbIM.

[MpuBoXy onmcaHue apyx npeobpaso-
BaTenei ans rasopaspsagHbix namn; ana
obomnx HeobxoaMMo HanpsbkeHue nuTa-
HUa 12 B. lNepBbil 3 HUX UCNOonMb3yeT-
cAa ansa namn mowHocTblo 6 BT, a BTO-
pon — ansa namn 18 BT,

Mpeo6pasoBaTtens AnNA rasopas-
pAAHLIX namn 6 Br. Ero npuHumMnnans-
Hasa cxema npueeaeHa Ha pnc.1. Kox-
aeHcatop C1 3apsxaeTca Yepes pesuc-
Topbl P1 1 R1. Koraa HanpsixeHue Ha
KoHaeHcaTope aocturaet okono 0,6 B,
oTKpbiBaeTcs TpaHauctop T1. [Moaeue-
LIKIACA TOK KofekTopa co3gaeT ¢ no-
Mouwblo 06MOTKM N1 MarHMTHOE none.
Mo percTBUEM N3MEHEHUA MarHNTHO-
ro noTtoka B 06MoTKe N2 MHAyUMpyeTCa
HanpskeHue, kotopoe aobaenserca K
HanpsXeHuio, UMeIoWEeMyCs Ha KOHAEH-
carope C1. TeueHne npouecca obecne-
YnBaeTca Hagnexawmm noaKNoHeHnem
Havana n koHua obmoTkn n2 C yperm-
yeHunem Toka 6a3bl TpaH3ucTop T1 oka-
3bIBAETCA B COCTOSIHAM HacbileHus,
yBenuyeHne Toka KomnnekTopa npekpa-
waetcs. BmecTe ¢ 3Tm npekpawaeTtcs
POCT MarHUTHOrO NOTOKA B CEPAEHHUNKE
TpaHcopmaropa. Pas MarHUTHbIA Ro-
TOK nepecraeT U3MeHATLCSA, MHAYUMPO-
BaHHOE HanpspKeHWe He BO3HMKaeT. Tok
6a3bl TpaHaucTopa T1 pe3ko nagaer
Bcneacrteue 3T0ro yMeHbLIaeTcs u Tok
konnektopa Kak TOnbKO MarHUTHbiA
NOTOK HAYMHAET YMEHbLIATLCA, MHAYLN-
pyemoe Ha koHuax obmoTkn obpaTtHoi
CBS31 HanpshxeHne MeHsIeT NOMAPHOCTb,

G.PLACHTOVICS.

FASOPA3PAOHOE OCBEWEHUE —
OT AKKYMVYITATOPA
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Nno3TOMY OHO BbiHYMTAETCA U3 Hanpske-
HWA Ha koHaeHcaTope C1. TpaHaucTop
T1 3akpbiBaeTcs. Bcneacteue Hannymns
nonoXmTenbHon o6paTHON CBA3N, NPo-
LeCChl OTKPbIBAHWA 1 3aKpbiBaHNA Npo-
ncxoaaT oveHb BbicTpo. OnMcaHHbLIN
npouecc NOBTOPAETCA NEePUoaNYEcKu.
YacToTa konebaHni 3aBUCUT OT COMNpPO-
TUBNEHna noteHyuwomeTpa P1. Uem
MeHblLLie conpoTMeneHne, TeM 6onblue
TOK 3apagkuM K, crnepoBaTernbHo, TeM
Bbille YactoTa KonebaHun BenuumHa
conpoTmMeneHna R2 onpeaenseTt TOK
6a3bt TpaH3ncTopa T1. C noMoLbIO 3T0-
rO COnpoTUBMEHNA KO3hUUNEHT no-
nesHoro aencTenna GnokMHr-reHeparTopa
MOXHO HacTpoMTb Ha ORTMMAarnbHYIO
BennuunHy. dopma curHana Ha koruek-
TOope TpaH3ncTopa cxeMaTnyeckn noka-
3aHa Ha puc.2.

TpaHcdopmartop Tr HaMaTbiBaeTcs Ha
cdhepputoBOoM cepaevHuke. B onbiTHOM
3Kk3emnnspe npubopa 6bin Mcnonb3oeaH
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rOpPLWKOBbLIA (CerMeHTHbIN) cepaeyHuK
@26 mm, A =630, pupmbl “Siemens”. B
3TOM cnyyae JyactoTa konebaHuin ans
MCNOMb30BaHHbIX ra3opa3psanHbLX namn
cocrapnsana 40 klMuy. Mocnepoearenb-
HOCTb HaMOTKn 0BMOTOK TpaHcopma-
Topa nokasaHa Ha puc.3. O6MoTka n3
obecneunBaeT HanpsxeHue “3axura-
HUA" OnA rasopaspsagHov namnoi. Em-
KOCTb koHAeHcaTopa C2 onpepensieT Be-
NMYMHY NpoTekalowero B namne Toka.
Yem Gonblie 37a eMKOCTb, TeM MeHb-
lWe eMKOCTHoe conpoTueneHue X¢ W,
crnieqoeaTenbHo, Tem Gorblue npoTeka-
HoWwMin B namne 7ok. C pocToM ToKa yBe-
nMuMBaeTca 1 BENMYMHA CBETOBOIO NO-
TOKa, MICNYCKaeMoro namnou.

[a3opa3psaHan namna npeacraens-
et cobon, no cyTn aena, 3ancfiHeHHYIo
rasom paspsagHylo Tpy6ky. B Hewt BO3HI-
KaeT rasoBbl pa3psg HW3KOro aaene-
HUA Y®-uanyyerme npeobpasyercs B
BUAMMbIA CBET C NOMOLWbIO FIOMUHEC-
UnpyoL4ero nopoLLka, HAHeCeHHOro Ha
CTeHkun namnbi. [penmMyliecTsa rasopas-
PAAHbIX 1aMM B TOM, YTO UX CPOK CIyX-
6bi ropasno 6onblue, 4eMm y namn Haka-
NMBaHUA, U NPY OAMHAKOBOM NoTpebna-
€MOW MOWHOCTN KONMUYECTBO ucnycka-
€eMOro cBeTa (CBETOBOMW NOTOK) y NIOMU-
HeCUEeHTHbIX Nlamn Takxe ropasao 6ornb-
we.

B otHoWweHUn paboTbl 3TUX Namn He-
06x0amMmMo 06paTnThL BHUMAaHKE Ha cre-
aywowee. [na so3byxaeHns paspsna
Heob6x0aAMMO Tak Ha3biBaeMoe Hanpsxe-
Hue 3axuraHus. locne 3axuraHna pas-
psaa no Mepe ysenuMyeHun Toka Heob-



XOAMMO CHWXaTb Benn4YuMHYy Hanpske-
HMA, NPUKNaabiBaeMoro K knemMmam
namnbl Tpn paboTte namnbl B 06bIYHON
ceTun 3Ty 3a4avy BbINOMHAGT BKITKYEH-
Hbli nocneaosaTenbHO C Hen Apoccenb

B HaweM cnydvae 310 obecnevmBaeT-
ca 6nokuHr-reHepatopoM [ns 3anycka
namMnbt CylecTeyeT MHOMO BO3MOXHOC-
Ten CyTbMeToaa “xonodHoro aanycka”
B TOM, YTO B MOMEHT NoAKMOYeHna Ha
namny nogaetca B 5 10 pas 6onbwee
HanpsxxkeHne [locne 3axuraHus namnbt
Ha Hell 0Ka3biBaeTCAa HanpsbkeHue Hop-
ManbHoro “ropeHns”

Bropbim, ropa3no 6onee HagexHbIM,
ABNAETCA Ccnocob “ropavero aaxuwraHus”
B aTom cny4ae pasorpesalTca HUTK Ha-
Kana, Haxoaaumecs Ha KoHUax rasopas-
psagHoi Namnbl, 3aTeM, B MOMEHT UX BbiK-
NOYEHNA, Ha Namny noaaeTca MMMynLC
HanpsXXeHus, KOTOPLIA ee 1 3axuraer
Bpems 3apepxikm obecnevnsaeTca cne-
uManbHOM Namnon Thelowero paspaaa
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(cTapTepoM), KOTOpLIA NPUMEHsAETCA
rnpu UCNonb3oBaHWM Namn B 3neKTpoce-
T HeaocTaTok 3Toro MeToaa B TOM, YTO
cpoKk cnyxbbl namnbi yMeHblIaeTca
Dpyrm cywsecTBeHHBIM MOMEHTOM siB-
naAeTcA TO, HTO ANUTENbHbLIN Hakan Hu-
Tel namnbl 3HaYUMTENbHO yMeHbluaeT
KMp, npeobpasosatens

Bce 3T MOMEHTBI yYUTLIBAKOTCA B
TpaH3nMCTopHOM 6noke 3axuraHna B
MOMEHT BKINIOYEHUS He3apsaXeHHbIN
apekTponuTuyeckuin koHaeHcarop C3
obpaayeT ceoero poda KopoTKkoe 3aMbl-
KaHue 3TOT KoHAeHcaTop Ha4YMHaerT 3a-
pskatbcs Yepes peanctop R4 un nepe-
xoa 6a3a-amurtep TpaHaucTopa T2 Bos-
HWKLMIA noA BnMaHWeM Toka 6asbi ToK
KOfiekTopa npMeoaunT k cpabarbiBaHuIo
pene J KoHTakTbi pene 3aMbiKaloT 3niek-
TpoAbl ra3opaspaaHon naMnbl, U OHW
pasorpesatlotca Kak Tonbko KoHAeHCca-
Top C3 3apsxaeTtcs, Tok 6a3bi TpaH3uc-
Topa T2 ucyesaer Pene pa3MbikaeTcs,
BO3HMKLWINA Ha 06MOTKe N3 cka4yok Ha-
NpsXXeHns 3axuraeT namny Peanctop
R3 crocobCcTBYET NONHOMY 3aKpbiBaHUIO
TpaHaucTtopa T2 [uon D1 zawnwaer

Puc. 4

TpaHanctop T2 oT MHAYKTUBHbIX CKad-
KOB HanpskeHus, BO3HUKAKLWMX B MO-
MEHT BLIKIIOYeHUs pene

[JaHHbi npecbpasoeaTens uMeerT 3a-
LUMTY OT NOAKNKYEHNA aKkymynaTopa
HenpaeunbHOW nonsapHocTbio [lpu ne-
peMeHe nonapHOCTM OTKPbLIBAETCA ANOA
D3 u neperopaet npegoxpaHutens Bi

MevatHas nnarta npeobpasoBartens
ana rasopas3psgHbix namn 6 BT npuee-
AeHa Ha puc.4, cxeMa pasMelyeHns ge-
Tanen Ha Hen nokasaHa Ha puc.5 Te
OOPOXKM, MO KOTOPLIM NPOXoAnT 60nb-
LIOW TOK, AOMKHBI UMETb YBENUYEHHYIO
LUMPKHHY M BbITb XOpOLWO 3anyxeHbl 4na
ynyylWweHns TennooTeoaa Mexay paau-
aTopoM (puc.6) n nepeknovanmnm
TpaH3UCTOpoM T1 HAHOCMTCA TOHKWIA
CI0U CUIMKOHOBOW CMa3skin B onbITHOM
ob6pasue 660 MCRoNBL30BAHO rEepPKOHO-
BOE pene ¢ conpoTueneHnem obmMoTku
1 kOm Ha pa6ovee HanpshkeHue 12 B
(tTvina MGR 04-A3) EcrecTBeHHO, 30eCb
MOXHO Ucnonb3oeaTtb M Apyrue pene ¢
noao6HbIMM napaMeTpamu [paeaa,
BCMEeACTBNE ApYroro pacnonoXeHus
BbIBOAOB, Heo6xoaMMo ByaeT Heckosb-
KO MoanduLMpoBaTh NevaTHylo nnarty
Bo u3bexaHne BO3MOXHbIX npoGoes
BbIBOALI 0BMOTOK TpaHccopMaTopa u3o-
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NUMPYTCA TOHKUMW NNAcTUKOBLIMKU
TpybKkamm

MapameTtpti TpaHcdopmaTopa npmee-
OeHbl B Tabn.1 NopwkoobpasHeiil cep-
OeYHUK NpMBUHYMBAETCA K nnaTte mea-
HbLIM UMW aNIOMUHUEBLIM BUHTOM Mex-
Oy cepAeYHUKOM 1 neYaTHON NnaTon no-
MelyaeTca pe3nHoBas npoknagka —
KpenneHue cepaeyHuka bynet ynpyrmm,
1 OH He ByaeT TpeckaTbeA

Mpeobpasosartent Ansa rasopaspsag-
HbIX laMn MOXHO pa3MecTUTb B NNacT-
MaccoBeoM kopnyce Bo usbexaHue noa-
KfoveHns npeobpasoBartens B Henpa-
BUMIbHOW NofApHOCTU Lenecoobpa3sHo
YCTaHOBUTb Ha KoHue kabens nutaHua
pa3beMm OT “npukypuearens’

Hactpoiika npubopa o4eHb npocTa
Ha cobpaHHbI npecbpasosartent noaa-
eTcs HanpspkeHne nuTaHua 12 B ot 6no-
Ka MMTaHUA MM aBTOMOBUNBLHOIO akky-
mynsTopa 3amepsieTcs notTpebnaembli
TOK, M C NOMOLLbIO noTeHunomeTpa P1
ero BenuyuMHa ycTaHaBnmMBaeTCcs paBHON
200 220 MA B atomcnyqae cuna cee-
Ta rasopaspsaHon namns 6yget Ao-
BOSILHO 3Ha4YuTenbHot PaboTa npeob-
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KM nokasaHa Ha pwc.8; 4uncno BUTKoB
obmoToK 1 AnameTp npoBoaa npuee-
OeHbl B Tabn.2. YBenuueHue deppu-
TOBOIO cepaeyHnka NpuBeno K Heob-
XOAUMOCTN MoanMKaunn nevaTHow
nnaTbt. leyaTHaa nnaTa npeobpaso-
BaTensa Ansa rasopaspagHbix namn 18
Bt npuBegeHa Ha puc.9, a cxema pas-
MelweHna gevanen Ha Hew — Ha
pnc.10. Hntn Hakana razopaspAgHon
namnbl 18 BT umeloT Gonbluylo nno-

Puc. 9

Home, Yucno Rnamerp
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Mexay o6MOTKamMu 1 M N2 — ABa Cros W3oAMpYyoWen

n2 4 0,4
n3 135 04
Cepaeunuk: N22 AL600, @35 mm

pa3osaTtens 6bina npoesepeHa ¢ namna-
MW PasHbiX TMNOB; BO BCEX Cry4anx OH
paboTtan HopmanebHo. Heobxognmo cre-
AWTb, 4T06bI HANpPAXEHWe akky MynATo-
pa Haxoaunocb B guana3oHe 10...14 B;
namMna 3axuvraeTcs HaaexHo, 1 ee cbe-
TOBOW NOTOK HE MeHAeTCA.
MpeobpazoBarenb AnA rasopas-
pRAHbLIX namn 18 BT. Ero cxema npu-
BeaeHa Ha pMc.7, M OHa NONHOCTLIO Ta-
Kas Xe, Kak 1 cxema Ha puc.1; oTnmya-
I0TCA TONBKO TMNLI M HOMUHaNL Aeta-
new. EctecTBeHHO, n npyHUMN AERCTBUS
Y HUX oAnHakoB. MockoNbKy MCNoNb3y-
etca namna 18 BT, nepekniouatowuni
TpaH3ncTop gomkeH 6biTb 6onee mMouy-
HbiM; ropwkoobpasHblih cepaevyHuK
TpaHccopmartopa Takke nmeeT 60nb-
wue pasmepsbl. flocnegoBaTenbHOCTL
obMoTok TpaHcgopMmaTopa cxemaTuyec-

Tpaxchopmatopron Symaru 0,02 Mm;
Mexay o6mMoTkamu n2 u N3 — Tpu Cros 3Ton xe ymarn

Waab, a N0aTOMY Ana HAAEXHOro 3aXu-
raHua Heo6xoanMMo 6onblue BpeMeHn,
BCcneacTBue yero pesuctop R4 nMeer
6onbluee conpoTUBREHNE.
Mpeobpa3soBatens gna namn 18 BT
HacTpaMBaeTca TOMHO TaK e Kak U ans
namn 6 BT. MoTtexumomeTpom P1 ycraHas-
nmeaeTca 1ok 1,1...1,3 A. B atom cnyuae
yacTtoTta konebaHuit npeobpasoparens
npumepHo paeyda 10 ku, @ naMna nmeet
3HaunTenbHylo cBeTooTaady. [pn Takon
HacTpOWMKe N HanNPsHYKeHNN NTaHNA B An-
anasoHe 10...14 B namna HagexHo 3a-
XuraeTcs, a cBeTOBOM NOTOK NpakTyec-
Ku paBHomepeH. [laHHbI npecbpasosa-
Tenb 6biN UCNbITaH C NaMnNaMim pasHbiX
TUNOB M CO BceMm xopolwo paboTarn.

Radiétechnika Evkonyve 2000.

Mepesod [A.Benboozo]




A.BYTOB,
¢ Kypb6a, Apocnasckou o6n

CUMMETPUYHBIE U HECUMMETPUYUHbIE
MYNLTUBUBPATOPLI PA3NUYHOrO Ha3Ha-
YEHUS MOXHO CTPOUTbL HE TONbKO Ha
6UNONAPHLIX TPAH3UCTOPAaX, HO U Ha
nonesbix OAuH U3 NPUMEPOB TOMY Bbl
HavgeTe B [1] YuuTbiBas, 41O Nonesble
TPaH3UCTOPbI UMEIOT PAS NPEUMYLLIECTB
nepea bunonapHLIMA, OCHOBHOE U3 KO-
TOPbIX — KpanHe Manbiv TOK B Lenu yrn-
pasneHus npu pabote Ha HA3KONA Yac-
TOTE UNU B CTATUHECKOM PEXUME, MOX-
HO NONAraTb, YTO U OBbLIYHbLIA ABYXTPaH-
3UCTOPHBIA MyNbTUBUGPATOP, HO TOMNb-
KO Ha NnonesbIX TPaH3UCTOPaX, OKaXeT-
€Sl B BbIUrPbILUHOM NONOXeHUW nepen

MYITBbTUBUBPATOPHI

HA KP504HT

OOM B HECKONbKO AECATKOB MUHYT, 4TO
HEeAOCTUXUMO ANSA NPOCTbIX YCTPOUCTB
Ha 6unNoNAPHLIX TpaH3ucTopax
Conpotusnenus pesuctopos R2 u
R3 MoryT oTnu4aTtbcs B HECKOMNbKO Thi-
ca4 pas, Hanpumep, R2 MOXHO B3ATb
30 MOM, a R3 — 10 kOM MynbTuBuG-
paTop NpW 3TOM CTAHET HECUMMETPUY-
HbIM TaKkuM ke 0Bpasom U3MEHSIIOTCA U
€MKOCTY KOHAeHcaTopoB HyxHbIM 06pa-
30M nogo6pas 3T1 aNeMeHTbI, MOXHO No-
Ny4nTb Ha BbIBOAE CTOKa OAHOrO U3
TPaH3UCTOPOB O4YEHb KOPOTKUE UMAYNb-
Cbi, cnegylowme ¢ 6onbLWION CKBAXHOC-
Tbto (100 10000) Ecnu B ycTpoiicTee,

(10 30 mA) FpwoTtcyTcTBUY Takux cbo-
pok u3 cepuu KP504, MoxHo cobpaTb
aHanNoruYHbLIN MyNLTUBUBPATOD NO CXe-
Me, NpuBeaeHHON Ha puc.2 3aech no-
neBbie TPaH3UCTOPbI PaboTaINT C MEHb-
LWWM TOKOM CTOKa, a 4Tobbl nony4uTb
OOCTaTOYHYIO SIPKOCTb CBETOAUOAOB,
YCTAHOBMNEHbI YCUNUTENU TOKa Ha Buno-
NSApHbLIX TpaHaucTopax VT1, VT4 Mac-
TOTa NEPEKNIOYEHUS 3TOr0 MynbTUBUG-
patopa — okono 1 'y Ecnu Ha mecTto
TpaHaucropos VT1, VT4 ycraHosutb
MOLLHbIE COCTEBHbIE TPAH3UCTOPbI U3
cepuu KT829, 10 B Ka4ecTBe UX Harpys-
KA MOXHO NPUMEHNATb Namnbl HaKanu-
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aHaNOrU4HbIMKU y3namu, cobpaHHbIMU
Ha UX bunonsipHbiX cobpaTbax

CxeMmy nepsoro MynbBubGpaTtopa Bbi
BuauTe Ha puc.1 Pabota ero Bo MHO-
roM aHanornyHa paborte MynbTUBUGPA-
TOpa Ha p-n-p BUNONAPHBLIX TPaH3UCTO~
pax — cBeroavoapl Tak xe 6yayT nepe-
muruBatbess Otnuune B TOM, YTO ANs
33KPbIBaHUS K&XO0r0 U3 TPaH3UCTOPOB
VT1 1, VT1 2 Heobx0auMo NpUNoXuTb
NONOXUTENbHOE HaNpshKeHue 3aTBOp-
UCTOK, KOTOPOE AONXHO NPEeBbItUaTb
HanNpsHKEHUE OTCEYKU 3TUX TPAH3UCTO-
poB (okono 4 B) 3710 npoucxoavT npu
KaXAO0M AEPEKNIOHEHUN NNey MynbTU-
BubpaTopa, 6naroAaps Hanuuuio Bpe-
Masagatowmx koHgeHcaropos C1, C2
MNMeHHOo NoaToMy ¥ HeT Heobxoaumoc-
TV B ABYXNONSIPHOM UCTOHHUKE NMUTEHUSA

YacroTa nepeknioueHns TpaHaucTo-
pOB B 3TOM reHepaTope — OAUH pas3 B
6 ¢ lpu yctaHoBKe KauyeCTBEHHbIX
3NEKTPONUTUHECKUX KOHAEHCATOPOB (C
ManbIM TOKOM YTE€YKU), €EMKOCTbIO
100 4700 Mk®, moxHo AobuThes Ne-
peKn4YeHUs TPaH3UCTOPOB € Nepuo-

W3roTOBNEHHOM NO cXeMe pUC 1, BMeCTo
0BbI4HbIX CBETOAVOAOB B Ka4ecTBe Ha-
rPY3KU TPaH3UCTOPOB BKNIOYUTL MUralo-
wve, Hanpumep, L-36BSRD, To nobo us
HWUX, MUrHYB HECKONbKO pas, byaer oT-
ObIXaTb, OKa MUraeT ero coceq

Ecnu notpebyerca pabota MynbTu-
BUGpaTOpa Ha 3BYKOBbIX 4acTOTaX, TO
conpoTtusnexlue peaucropos R2 n R3
HY>XHO yMeHbumTb B 10 20 pas, a KoH-
OEeHCcaTopbl B3ATb €MKOCTbI HECKOMb-
KO COTEH NuKkodapan,

BmecTo 06biuHbIX peaucTopos R2, R3
MOXHO YCTaHOBUTb (hOTOPE3IUCTOPbLI
(PCK, CP2-x, CP3-x, PP117uap ) Apu
3TOM 4aCcTOTa NEPEKNYEHNS TPaH3IUC-
TOpOB 6GyAeT U3MEHATLCA B HECKONbLKO
TbICAY pa3 B 38BUCUMOCTU OT YPOBHS OC-
BeweHHocTu Cneagyer TONbKO OTMe-
TUTb, 4TO NPU CONPOTUBNEHUUN PEIUCTO-
poB R2, R3 MeHee 3 KOM renepauus
MOXeT CpbIBaTbCH

MynbTUBU6pATOP, U3rOTOBNEHHBIN NO
cxeme, NpuBefeHHon Ha puc 1, Tpebyer
NPUMEHEHUS NONEBLIX TPAH3UCTOPOB ¢
60NnbiUM Ha4anbHbIM TOKOM CTOKa

BaHusa [lpu atom R2, R6 He ycTtaHaB-
NUBEIOTCS, TaK KaK TPaH3UCTOpbI TUNa
KT829 coaepxaTt CBOY BCTPOEHHbIE pe-
3uCTOpbI

Ecnu atot MynbtuBubpatop “otkaxer-
cs” paborarb, To cnefyert TouHee Nogo-
6patb pesuctopbl R3, R7 B yane, co-
6paHHOM No cxeme, n3obpaXeHHON Ha
puc 1, MOXHO UCNONbL30BATbL MUKPO-
cbOpKU COrnNacoBaHHbIX Nap NonesbiX
TpaH3ucTopoB cepuit KP504, (K504,
504) ¢ Ha4anbHLIM TOKOM CTOKa bonee
10 MA bBonblue Bcero noaxoasaTt
KP504HT4B, KPS504HT3B, HO MOXHO
nNonpo6oBaTh U ¢ uHAekcamu A, b Mpu
U3MEHEHUU NONSPHOCTU HANPSKEHUN
NATAHUSA U NOAKIIOHEHUS CBETOAWUOA0B,
BMECTO TPaH3UCTOPHOM cBOpku MOXHO
UCNonNb3oBaTh ABa OTAENbHbIX NONEBbIX
N-KaHanbHbIX TPaH3UCTOpPa U3 cepun
KM302, KM307 Ecnu y HWUX oKkaxeTcs
6onbloe HanpsiKeHUe OTCEYKU, TO NU-
TaloLee HanpsKeHUe MOXHO YBENUUUTL
no15B

Ansa yana, cxeMa KoToporo npusege-
Ha Ha puc 2, NoAouayT MUKPOCXEMbI



KP504HT1, KP504HT2 ¢ niobbim Gyk-
BEHHbIW UHAEKCOM, a nNpu noabope pe-
suctopos R3, R7 — KP504HT3,
KP504HT4 Kpome Toro, 63 HacTpoku
6yayr paboratb U MHOrMe Nonesble
TpaH3ucropbl cepuii KM103, KM101
KoHgeHcaTopbl ny4ile Ucnonb3oBartb
HenonspHbie, Hanpumep, Mmanorabapwvr-
Hble K73-17 Ha 63 B “OB6bluHble” cBe-

TOAMOAbI MOTYT BbiTb NIOGLIMU U3 CEpUiA
AN307, KMMA21, KNNA35, KMMNQ40, a
Takke 1-1513, L-934 v Tn Murawouue
—L-816BRSC-B, L-769BGR, L-56DGD,
TLBR5410 v gpyrue

[MockonbKky nonesbie TPaH3UCTOPbI
cbopok KP504HT(1 4) nonyckalor mak-
CYManbHOE HaNpsKeHUe UCTOK-CTOK He
6onee 10 B, HanpsxeHue NUTaHUS

MynbTMBUBPATOPOB HE AOMKHO NPEeBbi-
twatb 10 12B

Iutepartypa

1 A byros MynstuBubpartop Ha no-
nesblx TpaHaucropax — Pagvo, 2002,
N4, C 53

2 MukpocxeMbl U UX NpUMEHEHUe —
M Paawvo v cBasb, 1984, C 73

A.KALLKAPOB,
rC -Metepbypr

Ha pucyHke noka3sana cxema ycT-
pOWCTBA, BKMNIOYAIOLWETO U BbiKNova-
owero 6pa Npu NPUKOCHOBEHWU K TO-
KONpoBOASLWEN nMNacTuHe (CeHcopy)
OfHO NPUKOCHOBEHWE 3aXuraer nam-
MOYKY, cneayolee — BbiKNKOYAET ee
CeHcopoM CnyXuT AekoparuBHas Me-
Tannuyeckas navens 6pa

CeHcopHbIfl 4aTYUK NOCTPOEH Ha
OBYX TPaH3UCTOpax C BbICOKUM KO3d-
PULIMEHTOM YCUNEHUS MO TOKy TpaH-
3UCTOPbI MOXHO 3aMeHuTb Ha KT373,
KT3102 A B MNuranve cxeMbl HE Kpu-
TU4HO U MoXeT KonebaTtbecs B LUMPO-
Kux Npegenax — ot 5 o 15 B Heob-
XxoauMo nuiub Nogobpartsk pene K1 nog
HanpsXeHue UCTO4HWKA NuTanus Ons
HanpshkeHua 12 B noaxoaut pene
P3C15 (nacnopt 003) TpaHchopMa-
TOp — NO6ON MaNOMOLLHbIA NOHUXa-
owuin Hanpumep, TBC-11011, Bbiga-
OWUA Ha BTOpU4HON 0BMOTKE Nepe-
MeHHoe HarnpsxkeHvie 14 B Bbinpsmu-
TenbHbie MocThl VD1, VD2 — Ttuna
KU402, KLI405 TMposop ot ceHcopa Ao
6a3bl VT1 gonxeH 6biTb MUHVUMAanb-
HOW AnuHbl (He 6onee 10 15 cMm) ans
YCTONUMBON paboTbl 3nNemMeHTb! cxe-
Mb! noMewlatorcs B Hebonbluyilo ena-
roHenpoHvLaemyro Kopobouky, KoTo-
pas yctaHaBnuBaeTcs B ripenBapu-
TenbHO BbIAONGEHHOE B CTEHE OTBEP-
cTue, Heflaneko or 6pa YcTpomncreo
3aKpblBaeTCcs AeKOPATUBHON KPbILLKOW,
Ha KOTOpYI0 BOCNEACTBUN MOXHO Ha-
KnevTtb obou

Ob6ui4HO B 4YenoBe4eckoM Tene
NPUCYTCTBYIOT HABOAKWU HaNpaXKeHUs
OT BCEBO3MOXHbiX ANEKTPUUECKUX
cererl Takvue HaBOOKW B rOPOACKUX U
NPOMbILWNEHHbIX NOMELWEHURX CO-
craensor 0,2 0,4 B, urto Bnonke go-
cTarodHo Ans cpabartbiBaHus co-
CTaBHOTO TPaH3UCTOpa B NpuBeeH-
HOW CXeMe U BKNIYeHun pene

Kongencarop C5 HyXeH ansa vc-
KnioueHus apebeara KOHTaKToOB pene
\ Ecnv Apebesr Bce-Taku npucyrcrayer,

CEHCOP+TPUITEP
BKITIOYHAIOT BPA
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€r0 MOXHO YAANUTb HECKOMbKUMU Crio-
cobamu

- COKpaTUTh 10 MUHUMYMa AIMHY [1pO-
BoAa ot 6asbi VT1 go ceHcopa,

- YMEHbLUUTL ANOLWazaKy ceHcopa,

- yBenuuutb eMKoctb C1 (o 500 Mkd)

Tako¥ ceHCcop Henb3s nNuTaTh ot bec-
TpaHCOPMATOPHOTO UCTO4HUKA NuTa-
HUS U3-32 NPOHUKAIOWMX 110 NUTAHUIO
POHOBbLIX NYNbCAUWA HaNPSKEHUS, KO-
TOpble HeMuUHyeMo BynyT naeartb cbou
n apebesr koHTakTOB pene Kpome
TOrO, He pa3Bs3aHHbIN ranbBaHU4ec-
KU C CETbI0 CEHCOPHbIA KOHTAKT MOXET
ABAATHCA UCTOYHUKOM BO3MOXHOIO
flopaXeHUs 3NEKTPUHECKUM TOKOM
Mukpocxemy K176 TM2 moxHo 6e3 no-
Tepy Ka4ecTBa 3aMEeHUTb Ha aHanorvy-
Hytlo 561 unu 564 cepuu futaHue
MUKPOCXEMb! 3aBUCUT OT cTabunurpo-
Ha VD4 TpaHauctop VT1 ynpasnset
TUpUcTOpoM [agenve HanpsKewus B
3aKpbITOM COCTOSIHUM Ha €70 nepexofe
3MUTTEP-KONNEKTOP AOCTATOYHO BENU-
KO (COTHMW BONbLT), NO3ITOMY 3ameHa
HexenatenbHa KT940A sepger cebs B
3TO# ponu ctabunbHo Y HapexHo Tu-
puctop KY201H moxHo 3amenuTb Ha
KY201K, 11, M unu KY202 ¢ Takumu xe
6ykBeHHbIMU UHAEKkcamu [Mpu ucnons-
30BaHUU B Ka4eCTBE HArpyaku OCBETU-
TenbHON namnbt Ao 60 Bt (unu awa-

y
~2208  ypq k2

NOrN4YHOM NO MOWHOCTY Harpy3ku) HeT
HeobxoauMocTy yctaHaBnueatb VS1
Ha papuwarop Kolgewcatopbl C2, C3
CTIMaxvBaloT Nynbcaunyu nepeMeHHoro
TOKa MO NUTaHUIO

Korfia Ha NnacTuHy ceHcopa OKasbl-
BaETCH BO3LENCTBUE, OT HanpsXeHus
HaBoaku cpabarbiBaet pene K1, koH-
TakTbl K1 1 nogator noruyeckyo “1” Ha
Bxog C Tpurrepa Ha npsiMom Bbixoge
D1 1 Tarke NosBNsAeTcs BbICOKUR Ypo-
BEHb, U TpUIrep OCTaeTcs B 3TOM CO-
cTosiHuy, noka Ha Bxog C He byaer no-
fiaHo MoBTOpHOro curHana “1” ot kok-
TaKTOB pernie BhiCokuit ypoBeHb BhLIXO-
fAa Tpyrrepa oTkpbiBaeT TpaH3ucTop
VT1, TOT B CBOIO O4epenb — TUPUCTOP
VS1 TupucTop 3ambikaeT nneyu avog-
HOTO MOCTa, U Yepe3 Harpysky npore-
KaeT anekTpu4eckui Tok

Mpv NOBTOpHOM BO3AEWCTBUU HA
CEHCOp TpUrrep nepexoguT B Apyroe
(MHBEpCHOE NpexXHeMy) yCcTonumBoe
cocTonHue, u Harpy3ka obectounBaer-
ca

OrpaHuuusaowmi pesuctop R5 He-
06xoavmo nNofobpartb MOLHOCTLIO He
meHee 2 BT, nogonaer MINT-2 Namny
HL1 ny4we nogksnto4aTth K yCTPOUCTBY
yepes pasbeM 3nemeHTsl C1, C2, R2,
R4 MOXHO He ycTaHaBnvBarh npu Ha-
aexwon pabore ycrpoincrea y




C.MBAHIOTA,
rCrapbin Ockon,
benropofckoi o6n

B npouecce akcnnyarauuv asBToMmo6u-
NS MHE NPULLNOCH CTONKHYTLCS C TEM,
YTO YCTAHOBNEHHAR cUrHanusauvs npu
ONUTENbHOWA CTOsHKE “Nofd oXpaHown”
OWYTUMO pas3spsikana akkymynsitop Wa-
MepuB TOK, NoTpebnsaembii curHanvaa-
LUMEeN B PEXXUME OXpanbl, 8 BbISCHUN, YTO
on coctasnseT 0,15 A Cssazano ato ¢
TEM, 4YTO B peXUME Oxpanbl Obino no-
CTOSIHHO BKNIOYEHO pene 6nokupoBku
3axuranus, notpebnsswee 0,12 A 3a
CYTKV MOTEPS IHEPTUN aKKYMYNSTOPOM
cocraenana 0,1224 =288 Ay

Ecnu mawuvsa npoctouT nog oxpaxow
HECKONLKO CYTOK, 3UMON, C “NOE3XeH-
HbIM” aKKyMYNSTOPOM, TO MOXHO Mpo-
CTO He 3aBecTu agsuratens C Apyron
CTOPOHbI, coBpeMenHble MOM-Tpax3au-
CTOPbl KOMMYTUPYIOT Bonbluve TOKW,
UMES Manoe ConpoTUBNEHUE B OTKPbi-
TOM COCTOSHUU, U NPAKTUYECKU HE NO-
TpeBnAT MOWHOCTL NO Lueny ynpasne-
Hus 3to nobyauno Mens paspabortartb
ANEKTPOHHOE pene BMECTO LUTaTHOro
pene cursanusauuuv Ans CHWKEHUS
anepronoTpebnenus curHanusauvv B
PEeXUME OXPaHbI

Cxema anekTpoHHOro perne usobpaxe-
Ha Ha puc.1 Ha konTakT “88” (Hymepa-
LIS KOHTAKTOB COOTBETCTBYET HyMepa-
UMy 3ANeKTpoMarkMTHOro pene) nogaeT-
ca +12 B ot akkymynsTopa, KOMMYyTU-
pyembli TpaHauctopom VT1 “+” cHuMa-
eTcs ¢ KoHTakrta “30”

TpaHauctop VT 1 sBnsieTcs p-kaHanb-
HbIM MOMM-TpaH3ucTopoM ¢ UHAYLMPO-
BaHHbLIM KGHanoM, Te€ OH COOTBETCTBY-
€T Pa3soMKHYTOMY K4y YTobbl ero oT-
KpblTb (3AMKHYTb), @ HaM HY)XeH UMEH-
HO TaKo# KN, cnefyert noaars oTpu-
uartenbHoe HanpsKeHue Ha ero 3aTsop
OTHOCUTENbLHO UcToKa (BLIBOA “88”) 3TOT
“" (kopnyc) nocTynaer yepes peavctop R4
€ KonnekTopa TpaHauctopa VT2, oTkpbi-
TOro TOKOM, fpoTekalwum Hepes R2
3MuTTep TpaHsuctopa VT2 noAknioveH
Ha Kopnyc (BbiBog, “87”") uepes avog VD1
ans obecneveHuns HaAEXHOTO 3aKpbIBa-
HUS 3TOro TpaH3ucTopa ynpaBnsiowmM
HanpsXxeHuem (Kopnycom), nogasae-
MbIM OT curHanusauuu Yepes R1 Ha ero
6a3y Llenoyka R3-C1 obecneuvsaer Ha-
AexHoe sanupaHue VT1 npu 3akpbisa-
HUM VT2

3nekTpoHHOE pene CMOHTUPOBAHO B
KOPMyce LITaTHOro pene HaBeCHbIM MOH-
TaxxoM OOMOTKa aNeKTPOMAarHWTHOrO

NEKTI

OHHOE

PENE

anAa ABTOCUTHANMU3ALUUU
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ucnpasHo, Heobxoaumo sadukcupo-
BaTb MOHTAaX C NOMOULLIO repMeTuka
(ranpumep, coupmbl King) MepMeTuk ne-
o6xoAnMo nHanecTu Tak, 4Tobbl nocne
BbICbIXanus MOXHO Bbino HageTb Kop-
nyc pene, v MeTannuyeckas 4acrb Kop-
fyca cMnoBOro TpaHaucTopa conpuka-
canacb Yepes TENNoNpoBoAALLYIO Nac-
Ty KIMT-8 u cnoay ¢ camogenbHbiM pa-
avaropom (puc 2)

CobpanHoe pene ycTasaeBnuealoT B
COOTBETCTBYIOLLIEE N'HE30 ANEKTPOMAr-
HWUTHOTO pene cUrHanusaumu, B CooTeeT-

MoHmax 3aAuMNU 2epMEMUKOM

Puc. 4

30 buxod +128 {k wozpyake)

85 He ucnosbayemcs (+128)

86 ynpabsenue(-)

B7 choBodhwu, nodkAnMuMbL KO KOPRYC
88 bxod (+128)

pene yaansercs, koHtakt “30” oTpesa-
€TCs OT SKOps pene u BKNeusaeTcs Ha
CBOE MECTO C NOMOLWbIO “XONoAHON
cBapku” Cwunoso# TpaHsuctop (VT1)
npunaneBaeTcs CTOKOM K KOHTakTy “30”,
a ero TennooTBoAsULaa NNacTuHa Kop-
nyca pasBopa4uBaeTcs K KpblLLKe pene
(punc.2)

Mocne 3aBepluenust MoHTaxa pabo-
TOCNOCOBHOCTL YCTPOUCTBA MOXHO NpO-
BEpUTb, BKNIOYUB €ro B CXEMY, Npuse-
AeHHyto Ha puc.3 Ecnu pene pabotaer

Puc. 3
85
— +128
» 30 g l 87
A 86
AN
T
AHIHW I
ok s
;
L VD1
. . 2 128

cTBum ¢ puc.4 K sbiBogy “87” Heobxo-
AMMOo noaKNUUTL Kopnyc Takas cxe-
Ma nogknioyeHus obecnednsaet B Cny-
yae BbiXxo4a 3INEKTPOHHOIO pene u3
CTPOS €10 3aMeHy ANEKTPOMArHUTHbLIM
pene 6e3 usMeHeHUs CXeMbl

[aHHoe pene (c paanatopom npeano-
KEHHON KOHCTpYKuuu) obecneunsaer
KoMMyTaumio Toka fo 7 A [pumeHsas
6onee MouHbIE NONEBbIE TPAH3UCTOPb
(Hanpumep, IRF4905) ¢ MeHbIUM na-
OeHVeM HanpsHKeHUS B OTKPLITOM COCTO-
SAHWU, MOXXHO KOMMYTUpOBaTL 6onbLuve
Toku Ecnu KomMMyTUpyeMblii pene ToK
He npesbilwaeT 3A, oT paguatopa Mox-
Ho oTKasatbest A obecneuns TeNNOBON
KOHTaKT Koprnyca CUnoBoro TpaH3nucTo-
pa ¢ Kopnycom aBToMobuns, MOXHO
BKNIO4aTb BCIO BOPTOBYIO CeTb (3a UC-
Knlo4eHneM Lienu craptepa)

B cxeMe BoamoOXHbI cnegylowve 3a-
MeHbl TpaHaucTopbl VT1 — HalRF4905,
IRF5305, IRF9540N, VT2 — Ha KT3102
v ap KoHgeHcatop C1 MOXHO WUCKNIO-
UYUTb



BO3BPALLAACH K HANEYATAHHOMY

(“PN” N7/98, C.31)

N.6PAHLIEB,
c.UeaHoBka, TiomeHcKo 0bn.

Puc. 1 I » » 2 +Un
o
MK
R1 Vi
390 %S Ki522 "§53
1 67k R2 11Dk 0,04 7mx
630l
K3
MNp
)_SK
M
Puc. 2 Puc. 3
- Un ! l +Un
R o&wvr [Rs B3 R VD [fR2 ==C
0 V11 “
lsx
Puc. 4
Puc. 5

B ncxoaHom cratbe cxema 3nekTpoH-
HO# cucTteMbl 3axuranus (3C3) Bbi-
nonHeHa Ha BunonapHbiX TpaHncTo-
pax. Nx HegocTaTku — 6onbiuas moul-
HOCTb Ha ynpasneHue, 3HaunTensHoe
HanpshXeHne HacbileHus U, cooTeeT-
CTBEHHO, 60oNblune NOTEPU Ha Harpes.
A Beab Tenepb nNosBuNUCL Nonesbie
TPaH3UCTOPbI, W S U3rOTOBUN OMNbITHLIA

abpazety 3C3 Ha Hux. Bee nonyunnock
Tak, kak v oxuaan.

MpevMyllecTBa NONEBbLIX TPaH3UCTO-
poB nepen 6GuUNONAPHLIMU — CKOPOCTb
NepeKnioueHs Bbille, a HanpsXeHve
HacblLeHus (ConpoTnBneHne CToK-uc-
TOK B OTKPbITOM COCTOSH1M) HAMHOTO
Huxe. loaToMy MeHbwe Harpes.
OyeHb Manbl NoTepy Mo BXoay Ha ne-

peKnioYeHne fpu HU3KON yactoTe —
TONbKO KOPOTKUIN UMNYSIbC TOKa 3aps-
Aa (pa3pspaa) eMKOCTU 3aTBOpP-UCTOK
(Can)-

Ha puc.1 ans cpasHenus npueeaeHa
cxema 3C3 Ha BUNONSPHLIX TPEH3UCTO-
pax u3 cTaTtby, a Ha pUC.2 — ee IKBU-
BaneHTHas cxeMa. Ha pmc.3 paHa ak-
BuBaneHTHas cxema 3C3 ¢ nonesbiM
TPaH3UCTOPOM. EMKOCTb 3aTBOpP-UCTOK
TPaH3UCTOPa B COTHU pas MeHblle eM-
KoCTu KoHAaeHcatopa C1, noatoMy Uy
6e3 notepb 3a cuet C1 npuknagbisa-
ercs K 3aTBopy VT1 npu 3ambikaHuu
KOHTaKToB npepbieatens SK, nVT1 or-
kpbiBaetcs. Mpu paambikaHumn KOHTaK-
ToB kKOHAeHcaTtop C1 paspsaxaercs
yepe3 R1 v VD1. EmMkoctb Cyy pasps-
XaeTtcs Yepes oTKpbiThivi Aavoa VD1, un
TPaH3UCTOp 3aKpbIBaETCSA.

Ecnu 3axvrasue BknioyeHo, HO ABU-
rarenb He 3aBOAST, @ KOHTAKTb 3aMK-
HyTbi, TO C1 paspsixaercs yepes R2,
" HanpsxXeHue Ha 3aTtsope VT1 ybni-
BaeT, 1. TPaH3UCTOP MNAaBHO 3aKpbi-
BaeTcs yepes 1...3 c. BpeMs 3akpbiBa-
Hus 3aBUCHT OT Uggp yT1 ¥ OT Up. 310
obecneuvBaert 3alMTy KaTyLUKU 3aXura-
Husa oT Neperpesa n 6ecnonesHow pas-
pSOKV aKKyMynsTopa.

B peaynbrare nosyuvnach cxema, no-
KasaHHas Ha puc.4. OHa npole 4YeMm
npownas (puc.1). Ho noka ewe mouy-
HbIX TPAH3UCTOPOB C P-KaHanNoM HeT B
wupokow npogaxe CraBuTb xe BMecC-
10 oaHoro 5...10 WTyk MeHee MOLLHbIX
— HE 04YeHb “Cepbe3Ho”, HO BO3MOXHO.

Ons nposepku paborocnocobHocTu
0aHHOM CXeMbi NPULLINOCH NOWTY Ha ee
YyCNOXHEeHWe, Kak NoKazaHo Ha puc.5.
3pecb AobaeneH uHBepTop Ha VT 1. Tor-
Aa ncnonb3yeTcs TPaH3NCTOp ¢ N-kKaHa-
TOM, KOTOPBIA MOXHO HaWTU (BLIGOp yxe
ecTb). Hanpumep, Ans KaTylwek 3aXu-
ravus 6115 (R=1,6 Om), 6117 (R=3 Om,
Uy=300...350 B) HyxeH TpaHaucTop ¢
Uc,=400...500 B ¢ AonycTUMbIM TOKOM
6onee 10 A u ¢ conpotusnexuem Ry,
meHee 0,2 Om. Moaxoaut IRF360
(Uey=400 B, ;=23 A, R¢,=0,2 Om).
Ona katywku b116 (R=0,6 Ow,
Uy=130...160 B) Bwibop nowwupe:
IRFP260N (U.,=200 B, ;=49 A,
Reu=0.04 Owm), IRFP264 (U,,=250 B,
1c.=38 A, R¢y=0,075 Om), IRFP250
{(Ucu=200 B, 1.=30 A, R.,=0,085 Om).

Y MeHs 6bin IRF250 (B meTannuuec-
KOM kopnyce), Hawnack 6116. C aton
KaTyilKoii TeM Bonee nHTepecHo 6bino
npoeputb 3C3, NOCKONLKY B CXEMe,
npueBeaeHHOK Ha pyc.1, CUNOBOW TpaH-
3VCTOp OLYTUMO Harpesancs. ins 116
koHpeHcaTop C3 — 0,47 Mxdx250 B.
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Tak kak U=130..160 B, To VD2 —
KCB50A (U;=150 B). Co cTtabunutpo-
HOM MaKkcuMansHolid NpobuBaembii 3a-
30p cocrasngser npumepHo 20 mm. Ha
MecTo VD2 MoxHo noctasuts [1817A u
8171, TONLKO 0AVH U3 HUX HYyXHO By-
AeT u3onupoBaTkL OT Kopnyca. 3To 3a-
W1Ta TpaH3UCTopa, Aa U KaTylwku, oT
nepeHanpsmKeHus Npy o6pbiBe BbICOKO-
BOMLTHOrO NPOBOAA UNU NpU yBENuYe-
HUW UCKpOBOro 3asopa bonee HOpMbI.
Peauctop R5 (47...200 Om) cnyxuT ans
orpaHu4enus Toka sapsaku Cyy, Y yeT-
paHeHust BO3MOXHOIO camoBo3byxae-
HUA Ha BY.

VD1 — nioboit kpeMHueBLI avoa ¢
MaKkcvMannHbIM TOkoM 6onee 50 MA.
Peauctop R3 (390 OM...2,7 kOM) BMmec-
Te ¢ C1 onpeaenseT MakcuMansHble
obopoThl gsurarens (kak R1 Ha puc.1).
VT1— nioboW KpeMHUEBLIN p-i-p TpaH-
3uctop, gonyckawwui Tok 6asbl v Tok
konnekTopa 6onee 50 MA,

Mpv 6onbiunx “npocaakax” Hanpsxe-
HUS akKyMynsitopa BO BpeMs 3anycka
MoxHO gobasuts VD3, VD4, C4 (puc.6).
3aeck HanpsKeHUe ynpasnexvs ocTa-
€TCS NPEeXHUM Ha BpEMs, 3aBuUcsLLee OT
emkoctu C4. VD4 orpaHvuvBaet Hanps-
XeHue Ha ypoBHe 18...20 B.

Mpu pabote ¢ B115 (B117) C3 (puc.5)
ymeHbiuaetcs Ao 0,22 mkd x 630 B. VD2
MOXHO COCTaBWUTb U3 HECKONbKUX CTa-
BUNUTPOHOB, B CyMME Ha Hanpshkenue
crabunusauvn 350 B.

HacTpoitka Hy)XXHa TONbKO gns orpa-
HUYEHUS MaKkCcUManbHbIX 060poTOB —

noabop R3. MoxHo BBECTU U NPOTUBO-
YFOHHYIO (bYHKUMIO, €Civn cocTaBuTb R3
13 ABYX, OIUH U3 KOTOPbIX (CbeMHbI)
6yneT KnoYoMm.,

MpoBepka ycTponcTBa ¢ KaTyLUKOM

3aXWUraHus NPOBOANUTCSH OT aKKyMynsTo-
pa uny oT MouwHoro 6rnoka nuUTakus,
pacCcY4UTaHHOrO Ha MaKCUManbHbIA NO-
TpebnsemMulv Tok 8 A (25 A), HO C KOH-
aeHcaTopoM 6onbloi eMKOCTU (Y MEHS
— 47000 mkdx16 B) Ha BbIXoAe — UHa-
4YE MOXHO CXe4b TPaH3UCTOP.

B npoBepeHHOW cxeme Konu4yecTso
aetanei octanoch NPeXHUM, HO eM-
kKocTe C1 ynanock yMeHbWUTL, a CUNO-
BOW TpaHaucTop paxe npu pabote Ha
B116 He HarpeBaertcs. [pu MoHTaxe
MaccusHbie getanu (VT 1, C) nyuwwe no-
NOX!TH Ha NNATy U 3aKkpenuTb NPoBoA-
HbIMU XOMYTUKaMU € KNeeM, UHa4e Bbi-
BOALI AeTaned MoryT obnoMutscs ot
BuU6pauuu. Pasmepbl nnaTbl 3aBUCAT OT
kopnyca. MNpoule Bcero B3ATb KOPMyc OT
HeucnpasHoW 3aBoackoin IC3. MasHoe
— pasnecTu nposBoaa K 3aTsopy U oT
CTOKa TpaH3ucTopa, YTobbl OHY He fpo-
XOOUNU PALOM,

YCTaHOBKY W NOAKNIOYEHUE YCTPOW-
€TBa MOXHO BbINOMHUTL N0 CXEMaM,
npuBeaeHHbIM Ha puc.7...9, ecnu nocra-
BUTL pasbeMsl. [lns atoro C3 (puc.5)
cneayer yCTaHOBUTb MEHbLUEH EMKOCTH
1 UCNoMb30BaTb €0 KaK AoNonHATE b=
Hbl, 8 OCHOBHbIM OCTaBWUTb LWITATHbINA
koHaeHcaTtop. Toraa ynpoulaercs nepe-
coeanHeHe NpoBoaoB.

¢ ™y
BO3BPALIAACH K HANEYMATAHHOMY
(“PI1” N9/2000, C.30)
NMoMollHULIA aBTO3NEeKTPUKa
HononHue cxemy asTonpob- Puc. 1 HLY "248" HL2 "128"
HUKa Ha 12 v 24 B ewe opimm R’_ﬂ‘ el g VDZJBM
CBETOAVOAOM Y 3NEKTPONUTU- ‘\761 ABT“ v [T
YECKUM KOHAEHCATOpOM (Xe- R2 & 1000mkx 108
narenbHo ¢ MUHUMAanbHbLIM To- = & +{ P
KOM YyTEYKu), Aony4um npu- m‘f‘r/‘pnsbnm.
6opuuk, nozsonswWUA He
TOMbKO KOHTPOMUPOBaThL Ha- N
NpsHKeHue, Ho U NPO3BaKuBaTb Puc. 2 HL1 "248°  HL2 “12B°
uenu (puc.1). Mpv nogaue Ha Rk — & & V02 hsub
BXO[ HANPSHKEHUS, KOHAEHC a- '\71‘]1 AB'::.A [ .N
Top C1 3apsxaetcs o 9 B R3
(Hanpsxenve crabunusauuu GB1
VD2)- RZ_JI—( 4 ]},_‘I |
Mpv nposBorke C1 paspsxa- P
ercs uepes HL3 u R2. Ecrm B * HL3 “NposBoxxa”
Leny ecTb KOHTAaKT, 3axuraer- -¢&€
cs HL3.
Ewe oann Bapuant npobuuka  psgnoro Toka akkymynstopos (0,1 oT
(puc.2) caenaH ¢ UCNONL3OBAHVEM  eMKOCTH).
aKKyMynsTopoB HEBONbLWON eMKOCTH
(4-0,12) Conpotuenenve R3 Heob- B.CONNOMbIKOB,
L Xopumo nogobpats No BENUuMHE 3a- r.KMpech.)




A.METPOB,
r.Morunes.

Ha ak3amenre

lpenodasamens: Bbl 3Haeme, kak
pabomaem mpaHccopmamop?
Cmydenm: KoHeqHo! — Y-y-y.

TpaHcopMaToOpoOM Has3bIBAKOT 3nek-
TPOMarHUTHLIN annapaT, NOCpeacTBOM
KOTOpOro NepeMeHHbIn TOK OOHOro Ha-
npshkenus npeobpasyeTcs B NepeMeH-
HbIA TOK BpPYyroro HanpsXeHust TON Xe
yacToTbl B TpaHchopmaTope ucnons-
3yeTcs ABneHue B3anMouHaykuum. KoH-
CTPYKTUBHbIE NapaMeTpbl TpaHchopma-
TOpOB Npy pac4eTe Bbibupatot us ycno-
BUS obecneveHus AONycTUMOro nage-
HUS HanpsXeHUst Ha O6MOTKaX 1 uX Ne-
perpesa. [Npu BbIGOpe MarHuTONpoBOSa
onpeaensoLLMMY SBNRIOTCS TpaHchop-
MUpYeMas MOLLHOCTb W YacToTa ToKa.

UcxopHbiMU faHHbIMKU ANs pacyera
CUNOBOTO TpaHccopMaTopa ABNAIOTCH:

- ANEKTpUYEcKasn cxema (Konu4ecrso
0BMOTOK) TpaHchopMaTopa;

- CxeMa nogknio4aeMon Harpysku (Ha-
NpsiXeHue, CONPOTUBNERUE U TN.);

- HanpsXXeHue v YactoTa nuTalowen
cety;

- Macca, rabapvTbl, CTOUMOCTb;

- yCNoBus aKkchnnyaTtauuu.

Mpv 4UCTO aKTUBHOM Harpyske pacqer
TpaHcdopMaTopa, kKak ApasBuno, Bbi-
NONHAETCA CpaBHUTENbLHO NPOCTO.
OpHako vaule Bcero cunoBow TpaHc-
chopmarop paboTaert Ha BbINPAMUTEND,
U CYLEeCTBEHHOE BNUAHUE OKasbiBaeT
BUA Harpy3ku — akTUBHAas, akTUBHO-
E€MKOCTHas nnu akTMBHO-UHQyKTUBHAaA,
a Takxe Hanuuue nNpotuso-3[C. Ha-
rpy3ka ¢ npotuso-3[1C BO3HUKAET, Ha-
fipuMep, B TOM cny4ae, KOraa or Bbin-
psSMUTENS NUTAETCA fBUraTenb NOCTO-
AHHOrO TOKA.

Ans BbINpaMneHus ogHogasHoro ne-
PEMEHHOrO HanpsXeHUs LWUPOKO Npu-
MEHSIOT TPY TUMNa BbiNpaMUTENEN: oa-
HononynepuoaHbIN, fByxnonynepuoa-
HbIN CO CpegHen TOHKOW U aByXNonyne-
pUOaHbIA MOCTOBOM (cXema [peua).

OpgHononynepuogHbit BbinpaMu-
Tenb (puc.1). Korga Ha guoa co BTO-
pvU4HON 06MOTKM TpaHcchopmaTopa no-
CTynaer HanpsxeHue NONOXUTENLHON
nonspHoctu (“+” NpUNOXeH Kk aHoay
pvopa), Avopn OTKpbiBaeTcs, U Yepes
Harpysky NporekaeTt ToK, onpepense-
MLl HANpsXKeHueM Ha obMmoTke u co-
npoTuBneHuem Harpysku. MNapeHue Ha-
NpskeHUs Ha KpeMHUeBOM Auoge (OKo-

TPAHC®OPMATOPBDI,
BbINPAMUTEIIN U OUIIBTPDI

Puc. 1
| RH

Puc. 2

Puc. 3
E .

no 1 B) o6bi4HO Mano no cpaBHERUIO ¢
nuTalowuM. HanpskeHue Ha Bbixoge
BbINPAMUTENS UMEET BUA OgHONONSAP-
HbIX UMNYNbCOB, (hOpMa KOTOPbIX Npak-
TU4ECKu NoBTOPSET (hopMy NONOXUTENb-
HO NONYBOMHbI NEPEMERHOIO Hanpske-
HUS,

CpepHee 3HaveHue BbINpsMNEHHOro
HanpsHKeHUs pasHo:

T
u, =—1—-J.\/§-Uzsinwt-dwt= [?__U_z_z
20 A T

=045-U,, (1)

OTKySa AencTByoLLee HanpsXeHue BTO-
pU4HON O6MOTKM:

n-U,
U, = 5

CpefHee 3Ha4YeHue BbINPAMNEHHOIO
TOKa:

~222.U,,. 2)

Vs _ 0450,
7R, R, (3)

[eicTBylowee 3Ha4eHune Toka Harpya-
KW:
U n-U,
b=—2=—"1 =157-1,.
R, V2R, wo(4)

MowHOCTb, Ha KOTOPYIO AOMXKHA BbITb
paccuuTaHa BTopuuHas 06MoTKa TpaHc-
cdopmaropa:

P2 :Uz '|2 = 2,22UH 1,57|H =
=35-U,-l,=35-P,. (5)

rabapvTHas MOWHOCTL TpaHcdopma-
Topa (6e3 yueta KIMA.) pasHa nonycym-
Me MOLLHOCTEN, BbIAENSEMbIX NepBUY-

HOW Y1 BTOPUYHBLIMUW OBGMOTKaMu:

PR _Piepy =31-P,,. (6)
2 "

Kak BugHO u3 chopMynbl (6), rabaput-
Has MOLWWHOCTb TpaHctopMaTopa fon-
XHa 6biTb B 3,1 pasa 6onbile nones-
HOW MOLLIHOCTY, OTAABaeMOU B Harpys-
Ky, T.€. TpaHcgopMarop ucnonb3yercs
Bcero Ha 30%.

KoadchuyumeHT nynbcauuii p (oTHowe-
HUE aMnNNUTYGbli NEPBOW rApMORUKU K
BbINPAMNEHHOMY HanpsHKeH1Io):

po U e )
2-.u, 2

HepocTtaTtkn ogHononynepuoaHoro
BbINpAMUTENS:

- 6onbon koadULUERT NyNbCcauuii;

- Manblé 3Ha4eHUs BbINPAMNEHHOIO
TOKa Y HanNpsHxeHus;

- Hu3kui KM, T.K. TOK Harpysky ume-
€T NOCTOAHHYIO COCTABNSIOWYI0, KOTO-
pas Bbi3biBaeT NogMarHuinBaHue cep-
OEYHUKa TpaHcopmaTtopa U yMeHb-
WeHUe ero MarHUTHOW NPOHULIaeMOocC-
™.

AByxnonynepuoaHbit BbinpaMu-
Tenb €O cpeaiHel Toukou (puc.2). B
HeM BTOpU4Has O6MOTKa COCTOUT U3
ABYX NONOBWH W UMEET OTBOg, OT cepe-
OVHbL. 3Ty CXEeMY MOXHO paccMaTpu-
BaTb KaK cOMeTaHue AByX ogHononyne-
PUOZHLIX BLINDAMUTENEN, BKIIOUYEHHbIX
Ha ogHy Harpysaky. KoadppuumeHT nynb-
cauun p=0,67.

[ocTouHcTBa ABYXnNonynepvogHoro
BbINpAMUTENS:

- OTCYTCTBME NogmarHuumBanus
TpaHcchopmaTopa;

- 6onee Bbicokun KM/;

- MEHbLLWIA KO3 ULMERT NyNbcaumn
BbINPAMNEHHOro HanNpsXXeHUs No cpas-
HEHUIO C OJHOMNONYNEPUORHBIM BbINPS-
MuTenem;

- BABOe 6onblUas YacToTa Nynbcauun
BbINPSMNEHHOIO HanNpsHXeHus, 4em B
ogHOMNoNynepuoaHon cxeme, |Yro obner-
YaeT ux crnaxveBaHue.

OcHOBHOM HeaoCTaTOK — Heobxoau-
MOCTb BTOpO# O6MOTKU, Npudem obe
0o6MOTKM paboTalT noodepegHo U Uc-
nonb3yrTCs NpUuMepHo Ha 50%.

OaHoda3HbIt MOCTOBO BLiNpAMU-
Tenb (cxeMa Mpeua, puc.3) coctout u3
TpaHcopMaTopa U YeTbipex AUOLOB,
NOAKMOYEHHBLIX KO BTOPU4HOR OBMOTKe
TpaHcdopmMaTtopa. B kaxawlin nonyne-

Prag =



pvog OTKpbITa Napa fYOLO0B, pacnono-
XEHHbIX B NPOTUBONOMNOXHbIX AneYax
MocTa.

CpepHee 3HaueHune BbINPAMIIEHHOIO
HanNpHKeHUs paBHO:

T
u, = i-fﬁ-uzsinmt-dmt: 22U,
2n 5 n

=0,9.U,, (8)

OTKyfAa BEeNCTBYIOLLEE HaNpsHKeHNe BTO-
py4HON 06MOTKU:

LIS PPRY ©)
22 "
CpepHee 3HadeHve BbINPSMNEHHOMO
TOKa:

U, =

_Ua 00y,
"R R,

CpegHuil BbINPSMNEHHbIN TOK KaX40-
ro Avoga:

(10)

(1)

lencTBylowee 3Ha4eHve ToKa Harpys-
KW:

IOVD = O,5-|H.

n-U
=U—2=—”=0,785-IH.
H

”“R, 2R (12)

Macca u croumMocTb TpanchopmaTto-
pa MeHblUe 4eM C BbIBOGOM OT cpegHew
TOYKW, MOLLHOCTb BbINpAMUTENS Bbitlle
3a cyeT bonee paunoHanbHOTO UCNONb-
3oBaHusa TpaHccdopmartopa. YacTtora
NyNbcauun, Kak U B Npegbigyuien cxe-
Me, BaBoe Gonbile 4acToTbl CeTu.

OpHononynepuoaHsiil BbINpAMU-
Tenb, paboTaouwmii Ha aKTUBHO-eM-
KOCTHYIO Harpy3ky (puc.4) umeet Kpy-
TO NAKAaLWY0 Harpy3o4HYyl xapakTe-
PUCTUKY (3aBUCUMOCTb BLINPAMNEHHO-
ro HanpshKeHus OT ToKa Harpysku) v
3Ha4UTENbHbIN KO3 ULMEHT Nynbca-
LA,

Pa3psg koHgeHcaTopa ¢uvnbsTpa on-
pegensiercs NoCTOSHHOW BpeMeHY pas-
psga

Tpaap = CH ° RH (an Tpaapz 10T);

koacbpuuneHT nynbcauuni BbluMCNAeT-
cs no opMyne:

_ 1 _ 1
2n-m-f-Tpagp 21 -foen - Tpasp
rae focy=mf — yacrtora ocHOBHOW
rapMOHUKY;
m — 4ncno a3 BbINpAMUTENS.
Yem bonbille eMKOCTb KOHAEHCATOPA,
TEM MeHbile koadUUneHT Nynbcauui,
HO TeM Bonbile aMNNUTYAa 3apsifHOro
TOKa 4yepes guog, a 3HauuT, u bonbiue
nageHvue HanpsXKeHUs Ha BbIXOAHOM

p .(13)

Puc. 4
L

Puc. 5

CH R

Puc. 6

R
CH "

CONpPOTUBNEHUU Bbinpsmutens. B oT-
CYTCTBWE Harpy3ky (Ha XONOCTOM X0gY)
HanpsXeHue Ha KoHaeHcatope hunbT-
pa gocTturaert sz‘/_zﬂ . MopobHble BLIN-
psMuTenyu obbl4HO NPUMEHSIOTCA ANs
NOCTPOEHUS BCNOMOraTenbHblx (Mano-
MOLLIHbIX ) UCTOYHUKOB NMUTAHUS.

AByxnonynepuofHsie BbiNpaMuTe-
nu (puc.5 u 6) npu paboTe Ha akTUBHO-
€MKOCTHYIO Harpy3ky, BCneacTsve yaso-
€HHOW 4acToThl NyNbcauun, No3BonsioT
yMeHbiUUTbL rabapuTbl Crnaxusalowero
¢dunbTpa. B oTnuuve oT BbINpAMUTENS
€O cpepHen Touko#, roe o6MOTKU TpaHc-
cdopmaTopa UCNONb3YTCA NPUMEPHO
Ha 35...40%, B MOCTOBOM BbINpaAMUTe-
ne obmMotka pabortaer oba nonynepuo-
£a, NO3ATOMY KO3(PULMEHT ee UCNONb-
3o0BaHua gocturaeT 80%. Kpome Toro, B
HEM MOXHO UCNONb30BaTb AUORbI C
B4BOE MEHbLUUM AONYCTUMbIM Hanps-
KEHUEM,

HepocTtaTtok MOCTOBOM CxeMbl — Y-
BOEHHOE KONU4eCTBO AYOA0B NO cpaB-
HEHUID C BbINPSIMUTENEM CO CpedHeun
Toukon. OgHaKo CyMMapHoe ConpoTUB-
neHve NOCTOSHHOMY TOKY fBYX GUOGROB
“ 0BMOTKU MOCTOBOro BbINpSMUTENS
valle oKasbliBaeTCcs MeHbLLE CONPOTUB-
neHunsa ogHoro puoaa v obMoTKU Bbin-
PAMUTENS CO CPEQHEN TOUYKON,

BpemenHble guarpaMmmbl, UNNIOCTpu-
pytowme paboTy gBYXTaKTHbIX BbINPSMU-
TEeneu Ha eMKOCTHOW (hunbTp, Npuseae-
Hbl Ha puc.7 [1].

Mpw paboTte BbINPAMUTENS HA EMKO-
CTHOW bunbTp Avoa B Nnevye (06a gu-
0ofa fNst MOCTOBOW CXeMbl) OTKpbiBa-
eTcs, Korga HanpsikeHue Ha Bxoge
BbINPAMUTENSR CTAHOBUTCS PaBHbIM Ha-
NPSHKEHUIO (TOUHEE, NPEBLIWAET ero Ha
NOPOr OTKPbIBAHUSR AMOAA) HA KOHAEH-
catope crnaxusaioulero pynbrpa (Mo-
MeHT tq). [1pu 3ToM B UHTEpBane tq-t>

TOK 4epEe3 OTKPbITbIE UOALI OrpaHUYEH
TONbLKO CONPOTUBRIEHUEM O0BMOTKYU
TpaHcopmaTopa U OTKPbITbiX GUOL0B.
B MmomeHT BpeMeHnu t; Hanpsixkenue Ha
BXO4E BbINPAMUTENS BHOBb CTAHOBUT-
CH paBHbIM HANPSHKEHUIO HA KOHZEH-
caTtope, U OTKpbITbI ANOL 3aKpbIBaeT-
cs. [pu aTOM HaunHaeTCs pa3pag KoH-
peHcatopa dvnbTpa Ha ConpoTuBne-
Hue Harpysku. OTkpbiBaHue [pyroro
avoaa NpoucxoanuT B MOMEHT BpeMe-
Hu t3. [lanee npouecchl NOBTOPATCA.
Hanuuue y TpaHccopmaropa UHAYK-
TUBHOCTU paccesHus NPUBOGUT K On-
peneneHHoN 3afepXKe BbIKMIOYEHUS

Puc.7
Un Un.cp
4 =7 X
~Uz A\
/ \ ot
N\ o
o |\
Le#0 \/
/ \Y
bvpromalf \‘ t
e 3
P I \\
Lvpzvp3) ,/ y ¢
t; tz ¢

Puc. 8

|€ C1
CZI RH

OTKpbITOro gvogaa (NoKazaHo NYHKTUp-
HOW NUHUeER).

CxeMa yaBOEeHUR HanpskeHUs (cxe-
Ma flaTtypa, puc.8) ucnonb3yeTcs, Kor-
0a TpygHO HamoTaTb MHOrOBUTKOBYHO
BTOPUYHYI0 0OMOTKY, Unu korga obmor-
Ka umetoulerocs TpaHccopmaropa gaer
HeOoCTaTouHOE HanpshkeHue. Cxema
yaBoeHus (Kak ¥ 0HONONYNEPUOGHOMo
BbINPAMUTENS ) UMEET KPYTO NAAAIOLLYIO
Harpy3o4Hylo xapaktepuctuky. Kpome
Toro, npv nNpo6oe ogHoro w3 AMo[oB.
nepeMeHHOE HanNPsHKeHUe OkasblBaeTcs
NPUNOXEHHBLIM K 3NEKTPONUTUHECKOMY
KOHAEHCATOPY, 4T0 06bI4HO NPUBOAUT K
€ro B3pbiBy.

(NMpoaonxeHue cnenyer)



A.KPOTHEHKOB,

r.Muhck,
E-mail: skrot2@pisem.net

LIMOPOBOE TEJIEBUOAEHUE

(Npoaonxexume. Hauano B NN5-6/03)

KOOWPOBAHMUE 3BYKA

Koavposanue 3ByKoBOro CONpoOBOXOEHUA
3aKMO4aETCA B pacllenneHyuy 3ByKoBoM no-
noce! Ha 32 nopauanasoHa PaBHOW LWUPUHBI
(puc.10). YacroTht 3ByKOBOTO CWTHana, no-
nagaroine BHYTPb KaXO0F0 NoaamManasoHa,
noaBeEPFralTCA AUCKPETU3ALUM U Npeobpa3y-
H0TCH B MHOTOBUTOBLIN KO, BO3MOXHEI TPy
yactotb! Bbibopiu: 32; 44,1 1 48 xI"y. VHgop-
MaLua 0 NPUHATOR YacToTe BLIBOPKU BKIMO-
4YaeTcs B yNpaBnsioLLylo YacTb 3BYKOBOIO
naxeta. Cxatvie 3BykoBOW MHOpMaLy ocy-
UIECTBNAETCA C NOMOLLbIO cheyuanbHbIX arn-
TOPUTMOB, KOTOPbIE YAANsHoT YacTb 3BYKOBbIX
A3HHBIX, HE CHWXan KauecTBa 3ByKa. JTa one-
paLyis Ha3bIBaETCH MackupoBaHveM. Mpu mac-
KMPOBaHUM UCNOIL3yHTCA [iBe 0coBeHHOoCTU
cnyxa:

- Cnabbii 3ByK CTAHOBUTCS HECTBILUMMBIM Ha
¢oHe FPOMKOTO 3ByKa 6rIM3KOA HaCTOTLI;

- cnabule BbICOKME YaCTOTbl MACKUPYIOTCS
onee rpoMKUMIA HU3KUMU.

Kpome Toro, cnyx UMeeT KOHeuHyto paspe-
waowyo cnocobHOCTb NO YACTOTE, BCneg-
CTBUE HEro 3ByKW B HEKOTOPOM AWaNA30He Ya-
CTOT BOCNPUHUMAIOTCA KaK OpuHaKkoBble. 3By-
KOBOE MaCKWpPOBAHWUE BLINONHAETCS € NOMO-
wbto NnpeobpazosaHysa Pypbe. 3ByKOBLIE CUT-
Harnbl NocTynawT Ha npoueccop BeicTporo
npeobpasoeaHus Pypbe (BINP), koTophiii pac-
KNafnbLIBAET 3BYKOBOW CNEKTP NO YACTOTHLIM
ko3hpuLMeHTam, UCNOSL3YEMbIM AN onpe-
[eneHus ypoBHeN KBAHTOBaHWS Da3NUHHBIX
nopavanasoHoB. KeaHToBaHHbIE noganana-
30HLI BMECTE € HeobxoauMOon UHopmaLmein
ynpaeneHnn v obHapyxeHus owmnboK NocTy-
natT Ha MyNTUNIEKCop AN HopMUPOBaHUA
3BYKOBOfO NaxeTa, rnoxasaHHoro Ha puc.11.
OrcyeTam B nogaMana3oHax NpegLecTsyoT
3aronoBoK, LMKNWYeCKUA U3DbITOYHBIR Kop
(LIVK), narHble o paameryelun 6uToB u Mac-
wiTabuposaHuu. 3aronoBoK HeceT UHgopma-
LIMIO O CUHXPOHW3aLMM U cyucTeme; BuTel LMK
UCNOMNBL3YHIOTCA AN KOPPEKLUN OLINBOK; faH-
Hble 0 pa3meulieHuy BUTOB onNpeaensioT pas-
petuaulyto crnocobHOCTL BLIGOPKU, a BUTLI
macwrabuposaHyn — macwtabHbie koadipu-
LUveHTEl. BenomorarenbHele fjaHHbIe OTHO-
CATCA K NPOCTPAHCTBEHHOMY 3BYKY B CUCTE-
me [lonbu.

®OPMUPOBAHUE CUIrHAIOB LITB

CHa4ana aHanoroBbIe CUrHanL! noaBepra-
I0TCA AUCKPETU3ALIMN HA COOTBETCTBYIOUIEN
vacrote (13,5 MMy ana Y 16,75 My ana Cg

KETOB 3BYKOBBIX UNY cnyxebHuix (pnc.13).
3aTeM aneMeHTapHbIE NPOrPAMMHLIE NOTOKU
06bEAUHSIIOTCS B MYNLTUMNIEKCOPE B OAWH
6UTOBLIA NOTOK, HA3LIBAEMBIA TPAHCNOPT-
HLIM, ¥ NOCTYNAT B MOAYNATOP AN nepe-

Puc. 10 Yacrora exbopku
1 Kogmposatirsie
. _ {noaAManadoHs | Naxets
3ayKoBHE — 32-nofmanasonbin | 32 agyop | YIPABNAEMbIR MyRETUNEKCOP |+ 3ayKOBHIX
cUrHans MHOroasHuiit GWALTD | nogamanasona IkBaNTOBaTENb :> e
[
Macwrabnoie
Buctpoe TNopor KOXBHLMENTH
Inpeobpasosamel™> acyyooaanma| M GHTL
Gypre ynpagneius
Puc. 11
Pasameuserme Ben enbHwe
3aronosok LMK  Guros Macurabuposarive aHHbe
N [N]y re
3syxosbie AaHHLE
Puc. 12 P ——
Taxer
Buaeockrians BAABOAAHHLIX
(Y' cﬁ- CB) 1 AN A =, .
) g g &
gge -3 4 B
2 E Haoesman,
eumansm?{;" AU 5 ;Iaxer g & g =8 E |, s
e |A3EE ez3 § ke
F3ER F3-3 fepeja
CryxeGrue
JAaHHbe Maxet
CYXeOHBX BNBMEHTAPHLIE NOTOKM
RpiHAX ApYNX nporpas
Puc. 13
[ IB - %xiw‘” Buaeonanswe | Bageosanue | paume | pasoe  |Broectanmg

v Cg), a 3aTem nepeaanTca Ha CBOW KOAUpY-
owue ycrpoictsa (pue.12). Kogupyrouwme
YCTPOUCTBA yOansaoT HECYLECTBEHHBIE UNK
136bITONHBIE fETany BULEO- U 3BYKOBBIX CUT-
HanoB 1 BLINOINHAOT OrnepaLi yMEHbLIEHUA
uucna 6utos, opMUpys UHaUBUAYaNbHLIE
nakerbl AaHHbIX. MHavBUayanbHele nakerel
[laHHBIX BMECTe €O cnyxebHbIMU nakeTamu
nepeatTca Ha MynbTUNNEKCOp, KOTOPLIN
¢opmUpyeT aneMeHTapHbLIA NPOrPaMMHBIA
noTok. Tockonkky o6bem BrgeouHpopmaLim
npeBbituaeT 06bem 3ByKOBON UK CryxebHomn,
3ANEMEHTapPHbIA NPOrpPaMMHBIA NOTOK copep-
XUT BONbLUE NakeToB BUOEOAAHHDBIX, YEM Na-

pauv. Npumexneman Mogynsauus onpegens-
€TCA TUMNOM BELLaHUS: HazeMHoe, CMYTHUKO-
BOE Unu xabenbHoe.

Kopuposarue BugeonHdopmaumm co-
CTOMT U3 TPEX OCHOBHLIX 3TanoB — MOAFO-
TOBKU BUALEOHAHHBIX, UX CKATURA 1 KBAHTOBA-
Hus. Ha aTane noproToBKU MCXOAHBIE AaHHbIe
Kanpos YOPMUPYIOTCA TaK, 4Tobbl X BeIno
ynobHo cxumarth. Cxatne BUgeoaaHHbIX
BKIMTHOHAET [1BE OCHOBHbLIE ONEpaLmu: yaane-
HWe BPEMEHHON U NPOCTPAHCTBEHHON U3bbI-
TOMHOCTW. YfianeHue epeMeHHOU u3bbimoy-
HOCMU NpepcTaenset coboi mexxkaaposoe
cXarve faHHbIX, NPU KOTOPOM NPOUCXOAUT



CpaBHEHWe ABYX NOCNeaoBaTenbHLIX BUaeo-
KaapoB, yaaneHue U3 Hux oguHakoBbix obna-
CTei U chopMUpOBaHUE “pasHoCTel” kagpos
ans obpaboTku. Yaanenue npocmpaxcmeeH-
HOU U36kIMOYHOCMU, Ha3bIBAEMOE TaKXKe
BHYTPUKALPOBLIM CKATUEM, UCKNIOYAET He-
HYXHbI€ NOBTOPEHUS COAEPKUMOTO KOHKpET-
Horo Bupeokaapa. Onepauuv ynaneHus Bbi-
NOMNHAOTCA NYTEM CNOXHOW MaTeMaTU4eckon
06paboTku, Ha3bIBAEMO ANCKPETHLIM KOCU-
HycHbIM npeobpasosanuem (AKN).
BuaeonHpopMalms, noctynawias Ha
BXOA BUAEOKoAepa Npu yaanexum npocmpan-
cmeenHol u3bbimodHocmu, npepcTasnser-
CA NOCNEA0BATENbHOCTLIY KOAUPOBAHHBIX
OTCYETOB CUrHanNoB SIpKOCTU Y U LIBETHOCTH
Cr, Cg. Kagpb! aTux curHanos neperpynnu-
poBbIBaloTCs B Bnoku, Makpobnoku u Beipes-
ku (puc.14). CHavana kagpwe! Y, Cru Cg pe-
natca Ha pag Bnokos. Kaxawin 6nok npen-
crasnser coboit MaTpuLly 8x8 3akoaupoBaH-
HbIX B LUPPOBOM BMAE OTCYETOB NUKCENOB
(Touek n3obpaxenusn). Tpu curHana, npeg-
cTaBneHHbix 6a3oBLiMu Bnokamu, obLeanHs-
0TCA 1 06pasyoT Makpobnok. Kaxablin Mak-
pobnok cocTonT U3 yetbipex brokos ApKOCTM
1 aByx BNOKOB KaXa0# COCTABNAIOLIEH LiBET-
Hoctn — Cgr u Cg. 310 paer popmar 4:2:0.
3atem Makpobnoku BLICTPauBaKTCA B TOM
nopsiaKe, B KAKOM OHW NOSIBNAIOTCA Ha U306-
paxeHun, 4Tobbl NonNy4nThL BLIpE3Ky. Bhipes-
Ka MOXET COCTOAThb M3 OIHOTO UMK HECKONb-
kux MakpobnokoB. Ha 3Tom atane k kaxgon
Beipeske fobasnsaioTca 6uthl obHapyxeHus
owubku. Ecnu B gekoaepe npuemHuka oGHa-
py*uBatoTcs olwnbku, TO aekoaep MrHopupyer
WHOPMaLIWIO, COQEPKaLYYHICS B aHHON Bbl-
pes3ke, n nepexoaunT k cnepyotweid. Mocnego-
BATENbHOCTL BLIPE30OK CO34AET NOMHLINA BUaEeo-
Kagp, cogepxawuin BCce Tpu CocTaBnaoiune
uzobpaxenus (Y, Cr, Cg) v roTOBLIN K Cney-
IoLLeMy 3Tany KOAMPOBAHUS BUAEOAAHHLIX.
OcHOBHOE YCTPOWCTBO KOAMPOBAHWUSA BULEO-
MHhopMaLiMKM — NPOLECCOP AUCKPETHOTO KO-
cuHycHoro npeobpasosarua (KMM). MNpoueccop
KN nonyyaet Bugeokaapsl B BUAE NOTOKA
6nokos 8x8, opraHn3oBaHHbLIX B Makpobnoku
u Bhipeskm (puc.15). NMpoueccop KM nepe-
BOAMT UX B MaTpuLy koaddulmeHToB 8x8,
npeacraensowmx cobor Bupeoobpas bnoka.
Nepepn QKM kaxpoe yucno B Gnoke 8x8 sp-
nAETCA COOTBETCTBYIOLYMM OTCYETOM, T.€.
APKOCTBIO NUKCENA, NPEACTABNEHHOTO 3TUM
otcuerom. MNpoueccop KN npoeepser npo-
CTPAHCTBEHHbLIE YACTOTHBIE KOMMOHEHTHI
6noka B LUenoM 1 nepesoguT MaTpuLly U3 Bpe-
MeHHoW obnacTu B yacToTHyo. 3Ta onepa-
LMs cBf3aHa C co3paHuem HoBoro Habopa
ko3t meHToB B MaTpuue 8x8, HauuHas ¢
BepXHeR NeBon AYenkn, onpeaensioLyen no-
CTOSIHHYIO COCTaBNAOLLYIO M30BpaxeHus (4a-
ctotom 0 My). KoathduymeHT B 3Ton auenke
3afaer cpenHiold ApKocTb Bnoka, koathhuym-
€HThI B OCTaNbHbIX — COCTaBASAIOILWE C BO3-

pacraLen YacToToln. 3HaueHNUs Ko3huLIn-
€HTOB B APYrUX Aveitkax onpeaensioTes Ko-
nuyecTBoM petanen usobpaxerus B 6noke.
CnepoBarenbHo, 6nok, oTobpaxarowmii ogu-

HaKOBYIO APKOCTbL (UMK UBET), HANPUMED, y4a-
CTOK YnCToro HEDA, MMEeeT TONbKO NOCTORAH-
HYI0 COCTaBNAWYIO, U KO3 DUUMEHTHI B
Apyrux auenkax 6ynyT Hynessimu. C gpyron
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CTOPOHLL, BNOK, copepxawnn aerany usob-
paxeHus, TaKkke UMeeT HeHynesble K03 du-
LINeHTbI B COOTBETCTBYIOLLIMX siverkax [pybble
Aertany NpeacTasnsTCH ManbiMy KoathguLm-
€HTaMW, ToHK1e — ko3 huumeHTammn GonbLuen
BENUYUHDI

Cnocob ynanenus epemerHol u3bbimoyHo-
CMuU OCHOBAH HA TOM, 4TO MeXAay ABYMS noc-
nepoBaTtenbHbIMU M306paXeHUsIMU pasnuuue
oueHb Mano TakuMm oBpa3oM, HeT Heobxoau-
MOCTW NnepepaBaTth CoaepxaHue Kaxaoro Bu-
[eokaapa NONHOCTLIO, NOCKONLKY Gonbluas
4acTb TEKYLIEro KaAPa NPOCTO NOBTOPSET Npe-
[blnylwui kagp BpeMerHoe cxatue BhinonHs-
€eTcA Ha rpynne usobpaxenuit (group of pictures
— GOP), cocrosiweit n3 12 kagpos Copepxu-
MOe NepBOro Kagpa rpynnbl, Ha3bIBAEMOro Kaj-
pOM |, COXpPaHAETCS B NAMSATN M MCNOMNb3YETCs
KaK 3TanoHHbIA Kagp ans nocnegyowmx 11
(pmc.16) Copepxumoe cnegyLiero kagpa
cpaBHMBaeTCs € kagpoM | ans obpasoBaHus
Pa3HOCTHOIO Kaapa, Ha3biBAeMOoro kagpoM P
(ot predicted — npepckasbiBaeMblit), KOTOPLIN
venonbayetcst Ans obpaboTku 3arem ¢ nepsbiM
kagpoM (nocne l-kagpa) cpaBHUBaeTCs cneay-
LM (BTOPOW) U chopMupyeTcs BTopol P-kaop
M TR A0 KoHUa rpynnbl 3atem ans cnepyio-
LUeid rpynnbl U3 12 kagpos 0BpasyeTcs HOBbIN
l-kappw TQ Benuuuna cxarus l-kappos orpa-
HUYEHA, MaKcuManbHoe BUTOBOE CxkaTue no-
nyyaercs B P-kappax

KsaHTOBaHHBIE BUTLI NOCTYNAKOT CHAYana B
GychepHyio naMnTh, a 3aTEM nNepenaroTcs ¢ no-
CTOSIHHOW CKOPOCTLIO B KOQUPYIOLLEE YCTPOA-
cTBO nepegaun Ecnw 6utosan ckopocTh yBe-
nuumneaercs, h byt ep HaumHaeT nepenonHATL-
Cs, TO 3anyckaercs 6nok ynpasneHus GUToBoi
CKOPOCTbH), YPOBEHBL KBAHTOBAHUS YMEHBLUAET-
s, 1 GMTOBARA CKOPOCTL AAHHBIX CHKAETCH
Opyrumu cnosamu, BbixopHas Gutosasi cko-
POCTb NOAAEPKUBAETCH NOCTOAHHOW

[edcteurensHoe yucno 6utos, Tpebyemoe
ANs NPEACTABNEHUs KAXKA0ro OTCYETa, MOXHO
[RONOMHUTENBHO YMEHBLUWTE, UCNONBL3YS He-
PaBHOMEPHOE UMW BEKTOPHOE KOAMPOBaHWUE
Ipn HepaBHOMEPHOM KOAWMPOBAHUM YKOPauu-
BAKOTCH NOCNEROBATENLHOCTA OfUHAKOBLIX
yucen, Hanpumep, nocnenoBaTenbHoCTb 3, 3,
3, 3, 3 3 3amensercs Ha 6, 3 (umcno 3, no-
BTOpPEHHOE LWecTb pa3) BektopHoe kogupo-
BaHWe ABNSAETCH PA3HOBUOHOCTHIO KOAUPOBA-
HUWA C npeackasaHneM, nNpu KOTOPOM rpynna
nMKCENnoB, HanpuMep, Martpuua 8x8, npepn-
CTaBNAETCH KOQOBBLIM BEKTOPOM BekTop, Ma-
TEMaTU4ECKN NPeACTABNSIOLW NI Bnok nnkce-
nos, cpaeHuBaeTcA ¢ HabopoM BEKTOpPOB,
3apaHee 3arpyxenHbix B [13Y, u Buibupaercs
BEKTOP C HAUNYULLUM COOTBETCTBUEM, KOTOPbIN
nepeRaeTes no KaHany Ha npuemHoi cTopoHe
nepenaHHLIA BEKTOp BHOBL npeobpasyercs B
nepBoHa4anbHLIN HA 0cHOBe Tabnuiibl npeot-
pasoBaHus

(Mpoponxkenue cnenyet)

CNCTEMA 3AWUTHI
MACROVISION

(OkoHuanue. Hayano B N6/03)
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Ha puc.4 nokasaHa npyHUMnuansHas
cxeMma “wrpeikbpexepa” MACROVISION,
nossonsiiowas 6opoTbCA ¢ Melal Wwu-
MU UMNYNBCAMU He TOMbKO Ha BUAEO-
Mar{uTodoHax, Ho U NpY BOCMpOu3Be-

nexun DVD-guckos Kpome Toro, ycr-
poCTBO NO3BONSAET YCTPAHATL NEpeHa-
CbIWEHHOCTb LIBETOPa3HOCTHLIX CUMHa-
NnoB, a TakkKe TpaHCKoAUpyeT curHan
cucrembl PAL 8 SECAM
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Cwvrdan ot suaeomarHutodoHa unu
DVD-nneepa nocTynaeT Ha 8X0AHON
6ycepHbiin yeunurens Ha VT1, VT2 OH
obecneuvsaeT KOMMNEHCaUMIO 3aTyxaHus
curHana s coequHUTensHoM kabene Ero
ycuneHvie onpegensietcs senuuunHon R6
1 nogbupaeTcs B Mpouecce HaCTPONKU
Ha VT3 cobpaH cenektop CUHXpoum-
nynbCcos, 8LIAENSIOUMA CyMMYy CTPOU-
HbIX Y KaapOoBbIX UMMYNbCOB U3 BUAEO-
curHana DA1 sbigensieT u3 CUHXpocMe-
CU CTPOMHBIE CUHXPOHU3UPYIOLWNE, ABY-
XYPOBHEBbIE U KaAPOBbIE CUHXPOHU3U-
pytowe umnynecel Lienoukn C7  C10,
R11 R14 npeaorspawialoT snuaHue
umnynbcos MACROVISION Ha pa6oty
cenektopa cuHxpoumnynscos DA1
O6bI4HO NPOU3BOANAT Nepes3anychb BbICO-
KOKaueCTBEeHHbIX TMLEH3UOHHBLIX KacCeT
v auckoB Ecnu xe nepenucbiBalotcs “3a-
e3XeHHble” Buaeosanucu, Heobxoaumo
3aMKHYTb nepembldky J1, paclumpus ro-
nocy 3axsata cucrembl AlMY u @. fins
3TOro Xe HeobXOAUMO 3aMKHYTb U J2,
nexogep PAL DA2 npu atom npuHyau-
TenbHo sknouutca DD2 1 — ogHosub-
paTop, 3anyCKaloWMCH KaapOoBbiM CUHX-
poumnynbcom OH bopMUpyeT umnynec,
COBMNAAaoWMIA C YacTbi0 K3APOBOTO ra-
CALLEro MMNyNLCa, AeACTBYIOWEro B Ha-
yane kaapa (QnUTenbHOCTE ero — OKOfo
20 ctpok) Mockonbky cxema APY kaHa-
na 3anvcu BM paGotaert 8 Hauane xax-
070 Kaapa, AOCTaTOMHO pereHepvpoBaTb
MMEHHO aaHHyl0 4acTb BuaeocurHana
(BOCCTaHOBNEHWE racsaLLEero uMnynsca 8
KOHUE Kazjpa He 06si3aTenbHo)

Kniou DD3 1 nponyckaeTr nuwb Ty
YacTb BUEOCUrHana, kotopas He nog-
NexXuT “peKkoHCTPYKUun” 3nemMeHThl
DD1, DD2 2 o6ecneuuBaloT Bpe3Ky B
80CCTaHaBnNUBaeMylo 4acTb Buaeocur-
Hana HopManuaosaHHbIX CUHXPOUM-
nynbcoBs, MONy4YaBMbiX U3 UMNYNLCOB
3arycka CTPOYHOM pa3BepTkn C MoMo-
wkto oaHosubparopa (DD2 2), hopmu-
PYIOLUErO CTPOHHbIA CUHXPOUMITYTLC Anu-
TENbHOCTLIO 0koNo 4,7 MKC Perynupos-
Ko#t R26 yctaHasnuealoT HOpMarbHbINA
ypOBeHb YePHOTO B BOCCTaHasmMsaeMon
yactv suageocurHana [locnegosatenb-
HbWA koHTYp L3-C21 nogasnser koneba-
HUs curHanos usetHocTty PAL B suaeo-
curHane ZQ1 npepcraenset cobon no-
Nnocoson ULTP, BbIAENSIOWNIA U3 BU-
AeocurHana curHanbl UBETOBOW NOAHECY-
wen DA2 gexoaupyer vx 8 LiBeTopasHo-
CTHbl€ CUrHanbl, ypoBeHb KOTOPbIX MOX-
Ho perynupoBsarb peaucropamu R39, R40,
ocnabnss, ecnu TpebyeTcs, nepeHachl-
weHHble ueeta Ha DA3 cobpaH kopep
SECAM (DD4 chopmupyeT ans ero pabo-
Thl KONe6GaHUA NoNYCTPOYHONR YacTOoThI)



Pesuctopom R51 ycraHasnusaior
ueHTpanbHylo 4acTtoty unsTpa
“KNELW”. MonHbiil yseToBoi curHan no-
naetcs Ha XS2 (“Bbixoa suaeo”) v aa-
nee, yepes coeanHUTENbHbINA kKabens —
Ha 3anucsisatoumin BM.

Katywxka L1 umeer 27, aL3nlL4 —no
30 suTkos nposoga MN3BTI 0,23 mm,
HaMOTaHHbLIX Ha Kapkacax &5 MM #
CHabXeHHbIX NOACTPOeYHbIMU cepaey-
Hukamu. T1 — TopouaanbHbii, C BbIXoA-
HbIM HanpsikeHueMm 2 x 6 B. MoHTax-
Has nnarta pasMelleHa 8 MeTannuyec-
KOM (atopantoMuH1EBOM) Kopryce, K Ko-
TOPOMY HEMNOCPEACTBEHHO NpUKpenns-
1ot DA4, DAS (ans otsoga tenna ot
HUX).

Bnsa HanaxvBaHuA yCTPONCTBA He-
obxoaum ocuunnorpad (KenartensHo
Asyxnydesoit). Ha sxon ycrpo#cTsa no-
AaloT BuaeoCurHan, coaepxaumn mm-
nynscel MACROVISION. Moakniouus
nepsbii kaHan ocuunnorpada k 8bIBo-
ay 1 DD3.1, a sTopo#h — K Bbisogy 7
DAA1, perynvposkon R15 gobueatotcs
CUHXPOHU3aUUN KOHTPONUPYEMbBIX CUr-
Hanos. 3anycKas ropusoHTansHylo pas-
B€PTKy KaapoBbiMU UMNYNLCaMu (C Bbl-
soaa 8 DA1) n nogas Ha BTOPOW KaHan
ocuunnorpada curHan ¢ ssixoga DD2.1,
nogbopom R29 nobusatorcs hopmupo-
BaHUA UMMyNbCa ANUTENbHOCTBIO OKO-
no 20 ctpok. Moakniouns BTOPOW kaHan
ocuunnorpada K euisoay “-" C22, pery-
nvposkoi R26 aobusalotcs paseHcTsa
YPOBHS |4epHOTOo B BOCCTAHABNMBAEMON
YacTu BUAEOCUrHaNa 1 YpPOBHSA YEPHOTO
8 akTusHoM YacTtu kagpa. [Moabopom
R30 pobusalTcs AnNUTENHHOCTU CUHX-
pouMnynbLCo8 8 BOCCTaHaBINBAEMON
Yactn BugeocurHana okono 4,7 Mkc.
Mopctpausas L3, o6ecneunsatot nogas-
NeHve curHanos yseTHocTH (nogaene-
HWe NakeToB HEMOAYNUPOBAHHLIX NOA-
HeCylXx Ha 3agHe# nnoulagke cTpoy-
HbiX racawmx umnynscos). MNogkniovya-
10T BTOPOWM Kaxan ocyunnorpada K sbl-
sogy 25 DA3, perynuposko# L4 okoH-
YyaTenbHOo NOAABNSIOT CUTHAMbI LBETHO-
ctn PAL. KoHTponupys useropasHocT-
Hble curHansl Ha aAsuxkax R39 u R40,
y6exaatorcsa 8 UX HOpManbHOM AeKoau-
posaxuu (Heobxoaumo nogerpouTs C30
ans sxoxaexuvs cuctemel GAMY DA2 8
cuHxpoHnam). Ha XS2 gonxeH 6biTh
MONHLIA TENEBU3NOHHBIA curHan (cuc-
TeMbl SECAM). Moakniouns KOHT-
ponbHbIA MOHUTOP, perynuposkoi R51
YCTPaHSIIOT OKaHTOBKN U “TAHYYKM” Ha
usetosbix nepexogax. Mogknwoyus
nepsblil U BTOPOI KaHankl ocuuUnnor-
pacha Ko BxoAy v BbIXoAy YCTpOWCTBA
COOTBETCTBEHHO, YbexaalTca 8 pas-

HbIX pa3maxax sugeocurHana (ecnu
Heobxoaumo, NU3MeHsI0T conpoTnane-
Hue R6).

MonobHble ycTponcTea — AOCTATOM-
HO BLICOKOro Kavectsa. CyulecTsyloT
TaKke ycTponcTsa, 8 KOTOpble BCTpoe-
Hbl CXeMbl, No3sonsioWme Bbipe3aTtb
BEPXHIO U HWXHIOK YacTu usobpaxe-
Hus, ybupas npv 9TOM ¢ 3KpaHa MeLua-
lowme noroTunsl, MHGPOPMaLUNOHHbIE

cTpoku 1 T.n. Ellle 6Gonee BbICOKUA Knacc
UMEIOT YCTPOICTBA, NONHOCTLIO pereHe-
pypyloLme cuHxpocmech. OHK OTHOCAT-
csl K npodreccuoHanbHoM KaTeropuu, v
CTOMMOCTb UX BECbMa Benuka.

INureparypa

1. B.depopos. dopmart suaeosanucu
Super VHS. — Paguonioburtens, 2000,
N4, C.3-5.
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Kak-To npylLINoCch pemoHTUpoBaTh
Tenesusop “Butasp”. B Hem sbiwen u3
ctpost TAKC19. Haiitn Hosblid y Hac 8
nocenke, ysbl, HEBO3MOXHO.

Paccmotpes cxemy passeptku “Bu-
TA3A" U CpaBHUB ee C passepTkon “Py-
6uHa", A1 peLnn NONbLITATLCA 3aMeHUTL
TAKC19 Ha TBC-110¥Y1115 © yMmHOXU-
Tene YH9/27-13. 3akpenus TBC u ps-
AOM C HUM YMHOXMUTeNnb, nepegenan
MOHTaXx 8 COOTBETCTBUM ¢ Tabn.1. Moc-
e NPOBEPKU CXEMbI BKNIOHWUIN TENEBU30P
" Ha BbIXoae UMMYMNbLCHOTO Oroka nuTa-
HUA ycTaHosun HanpshxeHve 125 B. Bce
pPeXUMBbI TENEBU3opa — LUTATHbIE, U
nsobpaxeHue snonHe HopmanbHoe.
Tak 4To 3ameHa cebs onpaegana.

Tabn. 1

TAKC19

BMECTO TOKC

obmotke (o1 sbiBoaa 7)
m HyxHO aoMortatsb 1...1,5

BoiBon1 Bxop 1258 BbiBOAS Bxog 1258 8UTKA U COEAUHUTL C
BriBog2 Bbixon 2008 BuiBoag 10 Buixog 200 B 8bIBOAOM 12 Ha nnate.
Brinopn 3 - - - Mockonbky Ha TBC no-
BuBog4 Haxan6,3B (1) Boieon7 Hakan6,3 B (1) cTynaert He 125,296 B,
BuiBoa 5 Hakan 6,3 8 (2) BbiBog8 Hakan6,3 B (2) cneayer Ao6asuUTb TOT
BbiBoa 6 CTpouHLil mnyrbe  BbiBoaS  CTpOYHbIA mMnynbe BUTOK.
Buipop7 OrPSHWIEHIE TOKE  \\ e, OOUMIA YOKOPRIOLETO Mocne aopaboTku
e HanpsKerma TeneBsnaop sKnw4aer-
Besog 8 Kopnyc BuiBon4  Kopnyc
Buioa 9 . - __ Csl, U Ha BbiIxoae 6noka
Bbison 10 _ . . NMUTaHWUA BbLICTaBNAET-
Bumog 17 BHX0A125B Bupog 12 BPX0R 1258 cs1 Hanpsbkenume 96 B.
(konnekTop) (konnekrop) o) TAKC9-1
Tabn. 2
H H
Boieoa3 Bxog 96 B Buion 9 Bxon 96 B
Buixon +96 B
BbiBog 1 (Bi(zlzggkfgp? BbiBOa 12 (KonngKTop)
Bbieog 12 Hakan6,3 B (1) BbiBOog 7 Hakan6,3 B (1)
Bweon 13 Haxan6,3B (2)  Bueon8 Hakan63 B (2) &) TBC-1OMYTS
BbiBog 16  CuHXporMNynsCbl Buiog 5  CuHXpoumrynbcbl » = 1%
BuiBOA 15 CuHXpOUMNYRLCHI BbiBoa 3  CUHXPOUMINYILCHI h2 B
BwiBoa 14 Kopnyc BeiBog 1 Kopnyc b3 12 ¢
Buibog 18 K R29 BeiBop 11 K R28 1 ¢
BuiBoa 14  Kopnyc Dk 10 ¢
L BuiBop 15 Bbixog Ha yMHOXUTERDL A 6 7 Bo/
.

~
AMWYTKUH,
n.Baxasapa, KpacHospckoro Kp.

AHanornyHylo onepaumio MHe npu-
LWNOCh BLINONHATL U B HYepHO-6enbix
Tenesusopax “Paccser” un “Kackag”. B
HUX yCTaHoBneH TpaHccopMaTop Bbl-
coKoro HanpsbkeHuss TOKC9-1, koto-
pblii 4acTo BLIXOAUT U3 cTpos. Ha 3a-
meHy TAKC9-1 a yctaHosun TOT xe
TBC-110YIM15 oT yBeTHOro Tenesunso-
pa. YMHOXWUTENb NyYlle YyCTaHOBUTL
YH9/12-0,3. Ecrnn Takosoro HeT, MOX-
HO ucnonb3osaTe YH9/18-0,3 oT cTta-
PbiX TPAH3UCTOpPHLIX TeneBu30pos
“Kackag”. 3ameHa npon3BoauTCA B CO-
OTBETCTBUU C Tabn.2 n pucyHKoMm.

Moa TBC Hy»XHO NOANOKUTL TEKCTO-
nurosbie Wanbbl. YMHOXUTEnNb ycTa-
HaBNMBAETCH Ha fNacTMaccosylo pam-

Ky Mexay TBC v 6riokom
nuTaHnsa. B HakanbHo#n




O.BENNIOYCOB,
rYepkaccni

CospemeHHble npueMo-fepegatolime
ycTpoicTea TpebyloT NoBbILLEeHHO| TOM-
HOCTU HacTPOMKu Ha paboyylo YacToTy
310 TpebosaHue OQOCTATOMHO NErko
obecneunTtb, NpUMEHUB KBapuesylo
ctabunusayuio yactoret O6LIYHO
KBapuesble pe3oHaTopbl B reHeparo-
pax 8036y>kaaloT Ha OCHOBHOW YacTo-
Te(no20 22MMy) 370 CBA3AHO CTEM,
YTO KBapuesble pe3oHaTopbl, kak npa-
B8uno, umelot AT-cpes, TO eCTb UCNONb-
3yloT konebanua casura (No TonuwmHe
KBapLUEBOM NNacTuHbl) Tak Kak Ha vac-
Tore 22 MMy TonwmHa kBapLeson nna-
CTuHbI coctaBnseT meHee 0,08 mm, To
TEXHONOrMYecku TpyaHo nony4uTb 6o-
nee TOHK1E MNAacTWHbl, CyLLLECTBEHHO He
yAOpOXas pe3oHatop

O6bIYHO BbILLE YKA3aHHOW YACTOTL!
pe3oHaTopbl B036y)XK4al0T HAa HEYETHbIX
MexaHuJYeckux rapMmoHukax [ns aton
uenu 8 KBapuesbI reHepaTop, BbINon-
HEHHBINA N0 CXeMe eMKOCTHOW TPEXTOou-
KW, BKMIOHAIOT KaTywKy UHQYKTUBHOCTY
(pnc.1) Monyurswwmiics napannensHbINn
konebarenbHbii KOHTYP, 0Gpa3oBaHHbIi
kaTywkon L1 1 koHaeHcaTtopom C1, Ha-
CTpausaloT Ha YacTtoTy Hke paboden
rapMOHUKY, HO Bbille Npeabiayen Tor-
a Ha YactoTte HeobxoauMoKr rapMoHN-
KW COMPOTUBEHUE KOHTYpa UMeeT em-
KOCTHOI XxapakTep, a Ha 6onee HU3KoM
— unHAayKTUBHLIN B pesynsrare 6anaHc
a3 n aMrnAnTya BLINOMHAETCH TOMNbKO
Ha paboueii rapMoHVKe

B rnpuHuune, MoXxHO 8036yauTL KBap-
uesble pe30HaTopbl Ha TPETLEN rapMo-
HUKE U HEe UCTIOfb3ys KaTyulKy UHAYK-
TUBHOCTY, KaK NnokasaHo Ha puc.2 Bos-
OyxaeHue pesoHatopa Ha rapMOHUKe
onucaHo 8 [1] B paHHoi cxeme ksaplL
BKNIOYEH Mex/y ABYMs 3aTBOpamMu Bbl-
COKOYaCTOTHOrO MoNeBsoro TpaHaucTopa
¢ ApoccenbHon (L1) Harpysko# 8 cTo-
KOBOW uernu 3Tum obecrneunsaeTcs He-
obxoanmeiin casur cas ans so3byxae-
HWA KBapua Ha TpeTbew rapMoHuke
Harpyska reHepartopa nogknioJaercs
Yepes NCTOKOBLIN (3MUTTEPHDIN) NOBTO-
putenb B nporusHom cnyvyae eMKoCTb
Harpysku 8 6onsLWIMHCTBE Cnyvaes Be-
DET K CpbiBy koneGaHwn (ans Tpertbeit
rapMoHuku) 3Ta oCLUUNNATOpPHas cxe-
Ma 0bnaaaeT XopowrMmu XapakTepucTu-
kamu B Hen Bo3byxnaaloTes kak ycra-
pesiuve ksapubl Tuna PK-169, Tak 1 co-
speMeHHble (HeMeukon upmel “Jauch”,
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C -Metepbyprckoro MO “MopuoH™) Cxe-
Ma UCMbITHIBANach ¢ KBApLEBLIMU pe-
30HaTopaMu Ha 4acToThi 0T 5 o 16 MMy,
Mpu ncnonb3oBaHUK pe3oHaTopos oT 5
ao 9 MMy norpebosanock ysenuuuTh
uHayKTMBHoCTb Apoccens ao 100 mklH
Perynuposko# HanpsikeHuss Ha BTOPOM
3aTBope c rnomouublo R1, MOXHO fo-
6uTbca BO3OYXAEHUNA KBapua Ha Tpe-
TbEA rapMoHUKE 1 Heobxoanmon amr-
nuTyabi konebaHvi Ha BbIXoAe CXeMbI
BmecTo gByX3aTBOPHOIO NONEBOIO TpaH-
3nctopa tuna BF961 moxHo norbitaTs-
cs npumeHutb K327, K359, Ho npu
3TOM HE BCe Turbl KBapLEeBbiX pe3oHa-
Topos byayT 8o30yxaarTbcs Ha TpeTbein
rapMoOHUKe

B cneaywoulein cxeme, npuseneHHoN
Ha pMc.3, KkBapLeBble pe30oHaTopbi Tak-
e B0o30yXaalTca Ha TPeTbLen rapmo-
Huke WCKyleHHbI B paanoTexHuke
yuTatenb, BHUMATENbLHO NMpuUrnaaes-
LWUCh K CXeme, BO3MOXHO, YCOMHUTCA 8
pabotocrnocobHoCTK npegnaraemoro
reHeparopa, TK 8 KOMMEKTOpHYIO Lenb
BKII0MEHO OTHOCUTENBLHO BonbLIoe Co-
npotusnexue (R2), a mexay 6ason n
konnektopom scero 100 Om (R1) B pan-
HOM cnyvae TpaHsuctop VT1 ucnonb-
308aH B AUWOQHOM BKMIOYEHUU, Koraa

6a3a 1 KONNEeKTop UMEIOT OANHAKOBLIN
rnoreHuuan OTHOCUTENbLHO obLiero npo-
BoAa cxembl TOK Uepes TpaH3ncTop 3a-
[aeTCcA pe3ncTopoM B LiENU KONNEeKTo-
pa A pesuctop R1 Heobxoaum nuwib
ONS TOrO, YTO6bI NoracuTh NapasnTHbie
kone6aHus 8 KOHType, 06pa3zoBaHHOM
apoccenem L1 n emkoctblo nepexoaa
6a3a-KoNNeKTop TpaH3ncTopa BMecTe
C NapasuTHLIMU €MKOCTAMU CXEeMbI
Beuay Toro 4to h-napameTpsl TpaHau-
CTOpa 3aBUCAT OT pexuma ero pabo-
Thi ¥ OT YaCTOThLI, B NpeaNaraeMom cxe-
Me sbinonHaeTca 6anaHc gas n amn-
NATYA Ha TpeTben rapMOoHUKe KBapua
Harpy3ka ksapueBsoro reHeparopa nof-
KNIOYaeTCH Yepes UCTOKOBLIN (3MUT-
TepHbIA) nosTopuUTens, obnagawwmin
BbICOKMM BXOAHLIM COMPOTUBNEHNEM
B atoi cxeme B036yxaaloTCA Kak Ba-
kyymuposaHHsie (PK100, PK-259), Tak
1 repmeTusnposaHybie (PK-169) keap-
LieBble pe3oHaTopbl Cxema ucnbiThiBa-
nacb € KkBapuyamu Ha 4acToTthl oT 5 go
16 MMy C HekoTOpbLIMU TUMaMK HU3KO-
YacToTHbIX kBapLes ansa 6onee Hagex-
Horo 8036y)XaeHus konebaHnin Heobxo-
aumo ysenuuntb R1 go 220 Om, em-
koctb C2 ao 36 nd® [Mpu npumeHeHuu
“HU3KOAKTUBHBLIX" KBAPLEB XKeMarenbHo
yBenuunTb UHAYKTUBHOCTL Aipoccens L1
no 50 MM fdaxe npu HebnaronpusaT-
HbiX COOTHOLUEHUSIX 3fIEMEHTOB 3TOrO
KBapLUEBOro reHeparopa Npu UaMeHeHun
nuTanua ot 4 ao 12 B yaasanoch 803-
6yauThb KBapLbi Ha TPETLEN FApMOHUKE
TpaH3UCTOpbLl B reHeparope MOXHO
npumeHnte TUnos KT1315, KT306,
KT325, KT355, KT399, Tonbko rnotpeby-
etcsa noabop L1, C2 u uameHeHue Ha-
NpsXXeHust nuTaHus ansa pabotsl ¢ He-
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o06xoauMbIM TUNOM KBApUEBOro pe3oHa-
Topa.

Cneagyouas npegnaraeMas sHuUMa-
HUIO YuTaTenen cxema (pvc.4) Heckonb-
KO CNOXHEE, HO B Hell OTCYTCTBYIOT MO-
TOYHble u3nenus. B atoi cxeme 6ananc
a3 sbinonHAeTcA Npyu BO3ByXAEHUM
KBapua Ha TpeTbei rapMoHUKE C NOMO-
wbto RC-uenu. AsToreHepartop BbINOA-

HeH Ha auddpepeHumnanbHOM Kackane.
Nesbtin (no cxeme) TpaH3uCTOp aAudKac-
Kaja sKknoYeH no cxeme ¢ obuein 6a-
301, nNpasbli — No cxeme ¢ obum
aMUTTEpOM. Mexay Konnexkropamu
TpaH3UCTOpOB BKIloueHa dasocasura-
owas RC-uene R5-C3. Paccmatpusa-
emMas cxema OTHOCUTCH K OCUUNNATOp-
HbiM, TaK Kak 6e3 kBapuesoro pe3oHa-

TOpa, ABNAIWEroca 3KBUBANEHTHON
MHAYKTUBHOCTLIO, konebanua He BO3HU-
kaloT. B cxeme xopolo 8036yxaaloTcs
pe30HaTOopbl Ha YacToThbt OT 5 o 16 My,
Jna HU3KOYACTOTHBIX KBapLEeB HEOBXOo-
avmMo ysenuuutes emkoctb C3 o 10 nd.
Mpy nameHeHnn anemeHTos dasocy-
surawoule# venu: pesauctopa RS — ot
10 go 150 Om, emkoctu C3 — ot 0 O
10 n®, ynasanocb Nony41Tb yCTOAYU-
sble KonebaHus Ha TpeTbeh MexaHu-
YecKoW rapMoHuke ksapua. TpaH3uc-
TOPHYI0 C60pKy DA1 MOXHO 3aMeEHUTL
Ha nogobpaHHyIo Napy BbICOKO4ACTOT-
HbiXx TpaHsuctopos KT306, KT368,
KT325, KT355, KT399. B atoi cxeme
HarpysKy Takxke Heo6xoauMo NOAKNIo-
YyaTb Yepes Kackaj C BbICOKUM BXOf-
HbiM conpoTusneHuem. HomuHanbHoe
HanpsXeHuwe nutanna — 9 B, Ho ana
B8030yxaenun konebaHun uHoraa no-
Ne3Ho “NokavaTk” ero 8 AvanasoHe ot 4
ao 12B.

Nureparypa
1. Ksapuesblil reHepaTop Ha TpaH3u-
ctopax. — Paawo, 1977, N3, C.60.

U.APAHOBCKWH,
r.KanunuHrpan.

3a nocneaHue rogkt 8 pagnoniobu-
TENLCKOW NUTEpaType NOABUNOCHL MHO-
XKeCTBO CTaTel, NOCBALEHHbIX NPo-
6neme NpoAneHns “XXn3HN" UMNOPTHBLIX
MyNbTUMETPOB (TOMHEE, UX Nepeknio-
Yarenewn), YTo CBUAETENBbCTBYET O LUU-
pOKOM pacnpocTpaHeHuu aTux npubo-
poB 1 UX PYHKUMOHANbHbIX HEQOCTAT-
Kax.

Mpeanaraio cBOW BapWaHT yCTaHOB-
KM [ONONHUTENBbHOFO BbIKMOYaTens
nutaHus 8 mynstumetp DT-830B 6e3
CHATUA NevaTHoW nnatel npubopa.

Ana moaepHusauun Heobxogumo
CHATbL 3a[HI0I0 KpbILWKY Npubopa u oT-
KrouuTs 6arapeto nutaHusa. B npasom
8epxHeMm yriy nnarbl, cB060AHOM OT
neyvaTHbIX NPOBOAHUKOB U aeTanen,
focrarodHo cBo6oaHOro MecTa ans
OONONHUTENbHOFO BbiKMloYaTens. B
¥ayecTse BbIKOMaTeNs 9 UCNONb30-
Ban vumeswmuinca 8 Hanuuuu MAO-9-2,
npefiHasHavyeHHblA ANS neYyaTHoro
MOHTaxa (KOHTaKTHble BbiBOALI U30r-
HYTbl MO NPAMbBIM YITOM)

Ana xpenneHus nepekniovarens, 8
yKa3aHHOM yyacTke NeyaTHOA nnarbt
&Hy)KHO BbICBEPNUTb 2 OTBEpPCTUR

NononHuTenbHbIU
BbIKNovyaTtesib MyJribTUMETPY
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20,9 MM, UTOBEbl B HUX BXOQUMU “HOX-
ku” nepekrtodaTtens. KoHTakTHbIe BbIBO-
bl nepeknioyatens HeobxoaMMo u3or-
HYTb NOA NPAMbIM YIIOM B NPOTUBONO-

NOXHYIO CTOPOHY, ANA TOFo YTO6bt ero
pyyKa sbixoguna Hapyxy. B kopnyce
npubopa, HanpoTus nepeknoyarens,
Haadunem BbINMANBAETCA NPAMOY-
ronbHoOe oTBEepCTHEe NO pasMepam pyy-
K nepekniodaTtens. BecTtasneHHbia 8
paccsepreHHble OTBEepCTUN Nepeknio-
yaTenb yKpennaeTcs kannen anokcua-
HOro Kknes

Mposog OT NONOXUTENBHOIO KOHTaK-
Ta KOMOAKU NUTaHUA HeobXoaUMO Bbi-
nasTb U3 NNaTbl, HAPACTUTL OTPE3KOM
nposofa HeobxoanMo# ANUHLL U Npy-
nasTb K OAHOMY U3 KOHTaKTOB ycTa-
HOBMEHHOFO BbIKNIOYATENS, a BTOpoi
npoBOA OT BbIKMNIOYATENA BNaATb 8
oTBepcTue nnarbl. TakuM o6pasom,
nuTaHue Ha MynLTUMETp nopaetcs
Yyepe3 AONOMNHUTENbHLIA BbiKMIOYa-
Tefb, Py4YKa KOTOPOFO BbIXOAUT Ha ne-
8yl0 CTOpOHY Npubopa, ecn cMOTpeTb
CO CTOpOHbI NepefHei naHenu. Bee
370 BbINONHEHO 6e3 pasbopku npubo-
pa.

Moutu 2-neTHuiA onbIT 3Kkcniyara-
LN NPUHOCUT TONLKO yaoBsneTsope-
HWe oT yaobcTea nonb3osaHua npu-
Gopom.

w




A.KAWKAPOB,
r.C.-Merepbypr.

Tepmomerp HA KPH721132

Mpeanarato NPoCTon TEPMOMETp BCE-
ro Ha ogHoi Mukpocxeme KPS72MB2A
(MB2). OcoBexHocTb aTo#t BAC 8 TOM,
YTO BHYTPU Hee cobpaH aHanoro-uvd-
posow npeobpasosartens. B npuHyune,
AL Ha KP572MB2 MOXHO UCNONbL30-
saTb 6e3 nepeaenok 1 AoNONHeHWA He
TONbKO Kak TEPMOMETP, HO 1 Kak [oC-
TaTOYHO TOYHbIA BONLTMETP NOCTOAH-
Horo Toka. [ins 3Toro uUCnonbayeTcs
sxof “AU” (sbisog 31). Mpu uamepe-
HU HanpsxeHun 6onee 5 B HyxHO

yCTpOHCTB8a NepBbIM 3akpennsercs
HG1, 3atem cripasa — HG2 n ewse npa-
see — HG3. Peauctop R6 Heobxoaum
ANs NOCTOSHHOIO NOACBEUYNBAHUS “TOY-
K" B8 MpasoM HUKHEM yrily BTOPOro uH-
aukatopa. OauHouHbIi ceetoavoa HL1
Tuna AJ307B6 3axuraertca, korga Ha
UHOMKaTopax BbiCBEYUBAETCHA OTpULa-
TernbHas TemMneparypa.

ManeHbkrM HeoCTaTKOM NnpuMeHe-
HuA B8 Kavectse ALIM mukpocxemsl
KP572NB2 sBnsetca HeobxoaumocTb

HE1.. HG3 AMC324b

s, Hanpumep, KT373 nnu KT342 A...B.

HanaxwvsaHue TepmomeTpa 3aknioya-
€Tcs B ycTaHOBKe Hanbonee onTumarnb-
Horo pexwvuma paboTtbl ycunutens Ha
VT1. [lns arou uenu, Npu 3asea0MO TOY-
HO U3MEPEHHOW 3TaNOHHLIM TEPMOMET-
POM TeMmriepaType okpyxaloliien cpeai,
HYXHO perynuposkoi R5 sbicTasuTb Ha
vHaukaTopax npubopa CoOTBETCTBYIO-
e 3HavYeHus, 1 3aTemM NPpoBEpUTL Nu-
HEMHOCTb NMOKa3aHui, Harpesas u ox-
naxaas oaHoBpeMeHHo aaT4uk Ryu ata-
NOHHbIA TepMomeTp. CoseTylo rnpume-
HATb B KadecTse R5 peancTop ¢ xapak-
Tepuctukon “B”. IMeHHO € HUM ecTb
LUaHChI MoNy4uThL Haubonee NpPoropLu-
OHamnbHYI0 NUHEAHYIO XapaKTepucTuky
perynuposku. [pu onuTensHOM akCny-
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NPUMEHATL AennuTens HanpsiXkeHus.
CuutbiBaHVE NOKa3aHUI AaTuymrka npo-
ucxoauT kaxawle 1,8...2 c. At napamer-
pbl 3a4a10TCS BpeMsizagalowmmMm Lenoy-
kamn R1-C2, R2-C4.

MNpu naitke 1 MOHTaXKe ANEMEHTOB,
noxanymncra, cobnoaante oCTOpOX-
HOCTb, TaK kak KP572MB2 “He niobut”
ctarundeckoe anekrtpudecrtso. lNepea
nankom BLIBOAOB crieayeT 3a3eMNuUTb
}Kano rnasnbHuKa, 1 He Gyaet NUILHKUM
3akpenutb Ha 3ansacTbe aHTucTaTuyec-
kui 6pacner. O6ecrneunnu Gesonac-
HocTb? Terepk srepea!

CseToanofHbie CEMUCErMEHTHBbIE NH-
OUKaTOpbl B 3TOW CXeMe — Mapku
AJIC324B, Ho BO3MOXHa UX 3aMeHa Ha
ananoru. MNpu kpennexuun 8 Kopnyce

OBYXMONAPHOTO NUTaHUs. VICTOMHUK Nin-
TaHus 3TOM cxembl gonxeH obnagarth
xopowunmu napametpamu. OT 3100 3a-
BUCUT TOYHOCTL MnokasaHui. O6a Hanpsi-
KEHUA MUTaHWA, BbiAaBaeMbIe UCTOMHU-
kom (+5 u -5 B), obsazarenbHO ACMKHbI
ObiTh CTABMNM3UPOBAHHLIMU U C ManbIM
yposHeM nynscaumin. Motpebnsaembiin
YCTPOWCTBOM TOK COCTaBMAET ANA Uc-
TovHUMKa +5 B — 154170 mA; -5 B —
no 50 MA.

3ameTbre, YTO Ha BbIBOA 36 DA1 no-
faeTcs ornopHoe HanpskeHue (4yTb
meHbue 5 B). B npouecce paGorsi BUC
CpasHUBAET COCTOAHNE GMOPHOTO BXO-
0@ U U3MEHAIOWEECH HanpshkeHne Ha
sxone “AU”.

Y3en uaMepeHna Temneparypbl conep-
XUT Aatyvk Ha Tepmopesnuctope Ri
(MMT-4,10...47 «Om) unu aHanoruu-
HbIi. TpaHauctop VT1 moxHo 6e3 no-
TEPb Ka4ecTBa 3aMEeHUTb Ha KpemMHue-

atauuu (8 KpyrnmoCyTOYHOM pexume)
kopnyc BAC MoxeT rnocTeneHHo Harpe-
saTbecA 4o Temnepartyps 30...40°C. 1o
CoBepLIeHHO HopMarnbHo. Heobxoaumo
rno3aboTnTeCs, YTOObL! AaTYNK HA TEPMO-
pesuctope 6bin yaaneH ot BUC (He 6o-
nee yem Ha 60...70 cm) ¢ nomoulbio
OBY)XOKUNBHOTO 3KPaHUPOBAHHOTO Mpo-
BoAa (ANs yCTPaHEeHUA HaBOAOK).

Taxoi TepMOMETP MOXHO MCNOMNb30-
8aTb ANA U3MepeHus Temneparypbi 8
aksapuyme (Npu NpUMeHeHUn pe3ncTo-
pos rpynnsl MMT-4). Kopniyc aaTtunka n
€10 KOHTaKThi NpeasapuTeribHO HyXHO
nonHocTulo obpaborate (06NUTL TOH-
KUM Croem arnoKCUaHoi CMOfbLI C oTBep-
autenem), 4ToGHl NposoasLuas soaHas
cpena He BNusifia Ha TOMHOCTD MNokasa-
HUA npubopa, BLHKAATL nocne aroro
2...3 gHs Ao NonHoro oTsepaeHus CMo-
bl U BBLICHIXaHWUS, U MOXHO TaKON 30HA
IKCMNyaTUpoBaTh.



A.BYTOB,
c.Kyp6a, Apocnasckon obn.

BETO3BYKOBOW TEHEPATOP
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MeHee Yem 3a OfuH Yac, BOOPYXuB-
WUCb NAANBHUKOM U HeobXxoanMbiMu
AeTansimu, MOXHO NOCTPOUTL HECTOXK-
HbI#l CBETO3BYKOBOW reHeparop.

YcTpoicTso paboTaer crnegyloumm
o6pa3som. Ha reHepaTop co crabunuau-
pOBaHHOro 6rnoka NUTaHUA Unu oT ranb-
saHu4ecKon 6arapeu nogaerca Hanps-
XEHUEe NuTaHus senuduuon 7...10 B.
Korpa HanpsixeHue Ha sxofe ynpasne-
HUs MeHblue 1...2 B, knioy Ha nonesom
MOI-tpaHn3ucTope oborauieHHoro Tuna
3aKpbIT, reHepatop He paboTaer, u ToK
OT UCTOMHUKA NUTaHUA He noTpebnser-
cs. Ecnu Ha ynpasnsiiowuia 8xog nogarb
HaNpPHKeHUE NONOKUTENBHON NONSAPHO-
ctu 6onblie 2 B, Tpanauctop VT1 or-
KPOETCH, reHepartop HadHeT u3fasarh
rPOMKUE NPEPIBUCTLIE rYAKY.

ToHanbHbA curHan g opmupyercs
Kackagom Ha OpHONEpeXoaHOM TpaH3u-
ctope VT2 u sanemeHtax R4, C1, RS.
Koy Ha TpaHsucTtope VT3 ycunusaer
curHan no MmowHocTtu, guog VD2 orpa-

HUYMBAET BbIGPOCH! HANPSHXKEeHUs camo-
MHAYKLUUU, KOTOPble BO3HUKAIOT Npy pa-
6ote TenedoHHoro kancions BF 1.

Y1066l BMECTO HENpPEpPbLIBHOrO nony-
YUTb NPEPbIBUCTbIA 3BYKOBOM CUrHan, 8
kayecrse csetoguoga HL1 ucnonbayer-
cA “muralowmii’ ceseToamop UMNOPTHOIO
npoussopacTea. Korga ceetoguop He caee-
TUTCS, HAaNPSXKEHUEe Ha ero aHoAe Mak-
cUManbHo, 8 3TO BpeMs U paboraer kac-
kag Ha VT2, MogcTpoeyHbiM pe3sucTopom
R4 3agaeTcA TOHanbHOCTb 38y4aHus, a
nonbopom emkocTu koHaeHcartopa C2 8
uHTepsane 4,7...47 mk® MOXHO BbiGpaTh
XKenaemblii xapakTep NpepbIBUCTBIX TYA-
KOB.

B yctpoictee npumeHeHbl NOCTOSH-
Hbie peauctopbt MNT, C2-23; noacTpo-
eYHbin — PIM1-63m. Kongexcarop C1 —
tMna K73-9, K73-17, KM-5. OkcugHetin
koHgeHcarop C2 — K50-35. inoabt VD1,
VD2 3ameHnsioTcs Ha ntobble ManomoLu-
HbIE KPEeMHUEeBble Unu repmaHuesste.
Tpansuctopbt VT1, VT3, npeacrasnsio-

wue cobon “TenedoHHbIe” KNIOYN Ha
MOT1-TpaH3ucTopax ¢ uHayunposan-
HbIM N-KaHamnoM u 3awWwuTHbIM cTabu-
NUTPOHOM B UEeNu 3aTBop-UCTOK, MOX-
HO 3aMeHUTb Ha niobble U3 cepum
KMs01. OpHornepexoaHbii TpaH3ucTop
VT2 3ameHsieTcs Ha nio6on u3 KT117.
“Muratowmin” ceetoguon HL1 — nro6oi
NoaxoasLMX pasMepos 1 Leerta ceeve-
HusA. TenedoHHbIA kKancionbs BF 1 moxeT
6biTh TUNOB AOM-4M, TK-47. Boamox-
HO NpUMEHEeHue manoraGaputTHoOn au-
Hamudeckowm ronosku 0,171-17 ¢ conpo-
TUBneHnem karywku 50 Om. Ecrm bl
XOTUTE UCAOMNb30BAaTb HU3KOOMHYIO AU-
HaMu4eckylo ronosky, Heobxogum Bbi-
XOAHOW (NOHWXaloWui) TpaHccopma-
TOp, HANPUMEP, OT HEUCNPaBHOTO TPaH-
3UCTOPHOro paguonpueMHuKa.

Mpy nepsomM BKMIOYEHUN U HANAXKU-
BaHUU reHepaTopa NOACTPOEYHbIN pe-
3ucTtop R4 ycraHaBnusaercsi 8 cpefHee
nonoxexve, a Bxop ynpasnewus +Uy
BpEeMEHHO coeauHsieTcs ¢ +Up,.

Hanpsbkenue mexay CTOKOM U UCTO-
KOM OTKpbITOro tpawnaucropa VT1 He
npesbiwaet 70 MB. NpumeHeHue none-
BbIX TPAH3NCTOPOB BMECTO aHanoruy-
HbIX BunonsapHbIX nossonser bonee
NONHO UCNONb30BaTh NUTAlOLEEe Ha-
NpsAxXeHue, a Takke He 3aQyMbIBaTLCH
O TOKE CMELEHNA U hp 43 NPUMEHSAEMbIX
TPaH3UCTOpOB, YTO obneryaer NOBTope-
HUE KOHCTPYKUMM HaYMHaWuMu pa-
avonwbutenamu. Ecnu norudeckoe
“undposoe” ynpasneHune reHepaTopom
He Tpebyercs, TO kackag Ha TpaH3uc-
Tope VT 1 u peauctopax R1, R2 moxHo
uckniouuTe. HanpshkeHue Ha sxog yn-
paBneHusl MOXHO NOAABaTh C BbIXOAA
KMOI-, TTN- unn TTNLL-mukpocxems!,
ceHcopa, doroamoaa 1 T.n.

A.KITMMOB,
E-mail: optek@mail.ru

Mpeanaraembivi reHepaTop BbICOKO-
YaCTOTHOCO LLyMa NPUroauTcs Ans Ha-
CTPOWKU U perynupoBku pagnonpuem-
HukoB. OH reHepvpyeTt aMnnuTyaHo-
MogynuposaHHbii BY-wiym Yactoron
Ao 2 My (pasHOMEPHbIA LYM Cribl-
LWeH Ha NoboM yyacTke AnanasoHos
CB u OB, npu arom Ha KB-guanaso-
Hax — NONHas TULINHA).

MCTOYHUKOM NUTaHUSA U MOQYNSTO-
pom cnyxuT obbl4Hasn paguoTpaHcns-
tUuoHHasa NuHUA. B kavecTBe BXOQHO-
ro nosbilwawwero rpaHcdopmaropa

FrEHEPATOP

MOAOYIIMPOBAHHOIO BY-LLYMA
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AUHUR Q% paduonpueMHUKa

T1 MOXHO UCNONBb30BaTL BLIXOAHOM UNN
COrnacylowuii oT TPaH3UCTOPHLIX Npu-
EMHUKOB, BKMIOYMB ero Haobopor, T.€.
HU3KOBONLTHON 0GMOTKOM Ha Bxopg. Co-
npoTusneHue nepsuyHon obmortku T1

NOCTOSIHHOMY TOKY AOMKHO ObiTb HE
mMeHee 8 OMm, ko3duuneHT TpaHc-
dopmauum — GonbLue 10.

KoHgeHcatop C1 — eMkOCTbIO
10...100 n®. Ecnu y sac Her paauwo-
TPaAHCHAUMOHHOM NUHUW, TO NONOXE-
HWE CNaceT reHepaTop HU3KOM YacTo-
Thl C 4OCTATOMHO MOLHBIM BbIXOAO0M.
Hanpsaxenve HY-curiana pomkHo
MMETb amnnuTyay nopsigka 10...25B.

Hert tupatpoHos? He 6epa — ans
reHepartopa NPEeKpacHo CroasTcs Heo-
HOBbIE namnbt no6oro Tunal

v,




B.LWWEPBATIOK, B.JIMCEHKOB,

r.MuHck,
E-mail: shchvi@mail.ru

Ycunurenu kaHanos 1 1 2 no3sonsioT
He3asuMcuUMO ApYr OT gpyra perynupo-
8aTb yCUMEHUEe U CMeLleHne CBOEero
BXOAHOMO CUrHana v, COOTBETCTBEHHO,
NONOXEHWE CUTHarNos Ha aKpaHe n Ux
pasvep. KommyTtarop 3 noouepegHo
noaknodaeT sxo ocHosHoro bnoka 4
K BbIxofaMm ycunurenen u oopmupyer
Ha aKpaHe aBe oauvHakoBble, HO CMe-
WEHHBbIE APYr OTHOCUTENBLHO Apyra cu-
Hycouabl. 3To HeobXoanuMO, YTOGE! CUr-
Hanbl He HaKnaabiBanuch Apyr Ha aApy-
ra Ha akpaHe, Ho, B NpUHUUNE, UX MOX-
HO COBMECTUTb W HarfsifHO CpasHUTL
apyr ¢ apyrom. B npumepe Ha puc.4 Ha
BX0[bl KAHANOB NOAETCH OANHAKOBbINA
cvrdan. Ho H14To He MewwaeT noaarth Ha
Kaxgbil BXo[ CBOW curHan, Kak Ha
punc.6. Yuutbisasa 6e3biHEPUMOHHOCTb
ANEKTPOHHOIo nyva U UHEPLUUOHHOCTL
3peHUs, Ha akpaHe, BMECTO "pybrnenku”
(pnc.7), Mbl yBUAUM ABa HOPManbHbIX
curHana, kak Ha puc.6. Tak peanu3sy-
€TCHA NpEepLIBUCTLIA pexum paboTbl
AByXKaHanbHoro ocuunnorpada.

Cyulecrsyer, oaHako, ellle oauH pe-
*um paboTbl — noodepenHbin. B atom
cnyyae HUKTO Hukoro He “pybut”. Mpo-
CTO KOMMYTaTOp yCTaHaBnuBaeT oYe-
pefHOCTb BbIBOA CUrHANOBs C BLIXO408
KaHanos Ha akpaH INT (puc.8a). Mpu
nepsoM NPoXoAe Nny4ya nNo akpaHy pucy-
ercsa usobpaxeHve curdana ua kaHana
A (puc.86), a npu BTOpOM — U3 kaHana
B (puc.8B). 3gechk 8ce, spoae 6bl, xo-
POLLO, HO NPY HU3KOW YacToTe pa3BepT-
kv Bynet 3ameTHa aTa ovepenHoCTb “pu-
COBaHWA" CUrHanos (OHU HayHyT Mep-
uarb).

O6bIMHO B8 ABYXKAHAMNBHLIX OCUMUNAOr-
padax UMeIoTCs U NPepLIBUCTLIN, U NO-
odepeaHbii peximet paborthl. Bee yxe,
Hageemcs, Aoraganucb, YTo NpepbIsu-
CThIV pEXUM NyYLle BCEro Ncnorb3osarb
npu pabore C HU3KOYaCTOTHLIMU CUTHA-
namu, a NOOMEepEeHLIN — C BLICOKOYacC-
TOTHBIMU.

Y1066l CTaTh ¢ ocunnnorpadgom co-
B8CEM YX Ha “Thl”, CTOUT pa3obparbes
C CUHXpoHusauuen. Ee rnasHas 3aaa-
ya — obecneynTtb HenoaBuxHOE n306-
paxeHvue curHana Ha akpade. MoHAT-
HO, YTO curHan pgonxeH 6biTe nepuo-
ANYECKUM (Henepuoauyeckue curHansl
MOXHO NMOCMOTPETL Ha 3aNOMUHAl0-
weM unu Ha undposom ocuyunnorpa-

oCUMnNNorPA® —
nyywmmM nomMoLLHUK!

{OxoHuanue. Hauano B N6/03)
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MOXeM NPOCMOTPETL, KaK MEHSEeTCH He
TONbLKO ee BenuyuHa u opma 8 pas-
TNINYHBIX TOYKax CXembl, HO 1 npubnu-
3NTENbHO OUEHUTb (PasoBLIN CABUT
[jlaxe Ha oaHoKaHanbHOM ocuunnorpa-
de. [ina aToro HyxHo BHa4ane sbise-
CTU Ha 3KpaH BXOAHON “CUHYC”, oTMe-
TUTL NO LLKANe NONOXeHue ero “Kpu-
TUYeckux” ToueK u 3aTem npu nsmepe-
HUSIX OTCUUTLIBATL CABUM 3TWX ToMeK. [pu
BHYTPEHHEN CUHXPOHW3ALMU curHan Ha
3KpaH byaer sblBOAUTLCH HauvHasa Cco
CBOEro Hyrnesoro yposHsi. B HekoTopbixX
npegenax yposeHb 3anycka MOXHO
CMecTUTb B 06nacTb NONOXUTENbHBIX
MU OTPULLATENbHBIX 3HAYEHUI COOT-
BETCTBYIOWEN PYYKON Ha naHeny.
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e, HO 3TU “MaLLUUHKU" ropa3fo CNoX-
Hee v fopoxe). A ecnu curHan nepuo-
[VNYECKUI, TO HYXHO NOACTPOUTDb Yac-
TOTY reHeparopa passepTku 8 TIO
(puc.2) nog vacroty curHana. Korga Ha
akpaHe b6yaer yknagbiBaTbCcs yenoe
4ncno nepuoaos curHana, nsobpaxe-
Hue “samper”. [ina coxpaHeHus cTa-
GUNBbHOCTU NOMYYEHHON KApTUHKN B8
TeYeHue ANUTENbHOrO BpEMEHU UC-
noneL3yercs 3anyck redeparopa pas-
BEpTKU OT uccnegyemoro curHana. Ha
puc.2 aTo nokasaHo nuHuen ui NyBO
8 TIrO noa HasBaHWeM “BHYTPEHHAS"
(cvHxpoHusauus).

EcTb ewe cTpenoyka ¢ Hagnucblo
“BHelwlHsAs”. B aTom cnyyae sanyck pas-
BEpTKYU NPOU3BOAUTCS OT CUrHana, Ko-
TOpLIA Nogaercs Ha cneuunanbHbIn
pasbem (0Obl4HO OH TaK ¥ HasbIBaAET-
ca — “BHewHsAsa cuHxponusaumna”) Ha
nepeaHen naHenu ocuunnorpada.
CMbICN BHELHEN CURXPOHU3aLUN 3aK-
NI0YAETCs 8 TOM, YTO U3obpaxeHue Ha-
6nlogaemoro curHana “Hakpenko npu-
BA3aHO" K CUrHany CUHXpoHu3auuu.
Mcnonb3osas AN CUHXpOHU3auuu,
Hanpumep, CUHycovay 38YKOBOIo reHe-
paropa u nogas ee xe Ha Bxog Y34,

W, HakoHeL, TPeTbs CTpenoYka CUHXPOo-
Hu3ayuu 8 TTO nog Hassanvem “certb’.
Oua nossonsier “06e3asuxuTe” Ha 3K-
paHe pasnuyHble curHarnbl, CBA3aHHble
C YacTOoTON CeTu (Nynbcauuu, HaBoOAKN
¥ T. N.). Yuntbisasa HectabunbHoCTb Ya-
CTOTbI CETU, HA BHYTPEHHE! pa3sepTke
OHWU MOTYT NPUNUYHO AEepraTbCs.

B asyxnyuyesom unu asyxkaHansHoMm
ocuunnorpacde CUHXpoHWU3auus Takas
xe. [lo6asnsaercsa Tonbko BO3MOXHOCTb
BKNIOUNTE BHYTPEHHIOW CUHXPOHW3a-
uuio no suibopy oT oaHOro kaHana
(ny4a) unu ot gpyroro. 3akpenuTb no-
fyyeHHbIe 3HaHus noMoryT pmc.9 n 10,
Ha KOTOpbiX nokasaHbl “chmsnoHomun”
NpoOCTOro cepsucHoro ocyunnorpada
C1-150 v asyxkaHaneHoro C1-151 pas-
paborku Munckoro MHAMA.

Monb3osanve ocuunnorpadom, Bpo-
e 6bi, Nocne BCero ckasaHHoro, CoBCEM
HECNOXHO: BKMoYaem npubop, XAem,
noka OH HarpeeTcs, U Ha 3KpaHe NoABUT-
ca nuHUA passepTku. Ecnu oHa Bce He
nossnsieTcs, npobyem NOKpyTUTL pyd-
Ky “YpoBEeHb CUHXpOHU3auuu” n y6ex-
[aeMCsl, YTO BKMIOYEHa BHYTpeHHSSA
CUHXPOHU3aUUS U aBToMaTuyeckas, a
He Xxaywias passepTka. Tenepb bepem



Wyr, “sTbIKaEM™ B HyXHOE MECTO CXe-
Mbl 1 CMOTPUM, 4TO Tam Teoputcs [Npun
HeobxoaumoCTH NoacTpansaem CUHXpPO-
HU3aLMO, YaCcTOTY Pa3BEpPTKA U YyBCTBU-
TENbHOCTb, YTOOLI CUrHan Ha 3kpaHe
“xopowo cMmoTpencs” u He pgeprancs
MpeaBaputenbHO oTKanubpoBsas ocuni-
norpad € rnomowbio BHYTPEHHEro Ka-
nubpartopa unu BHELIHEro UCTOMHUKA,
rno AerneHusM (CeTke) Ha akpaHe cpasy
MOXEM U3MEepUTb amnnNuTyay u 4acto-
Ty (ToyHee, nepuoa) noboro camoro
cnoxHoro curHana [pudem, 8 nobon
ero Todke Hukakomy mynsTumerpy Ta-
KO€ 1 He CHUNoCH!

DByxkaHanbHbil UNK ABYXNYYEeBOW
ocuyunnorpad oTkpbisaert eue Gonee
wpoKme BO3MOXHOCTU Ha oauH kaHan
rogaemM curHan, Harippumep, co sxoaa
HanaxusaeMomn CXeMb!, Ha APYroNn — ¢
sbixoga W cpasy suaum, kak oHa, poa-
Haga, cebs senet! OpHako, ecTb U na-
pouKa HIoaHCoB (OHK KacaloTcs no6oro
ocuunnorpada)

MMepeekili Y kaxgoro ocuunnorpada
CBOSl KOHeYHas rnonoca nporycKaHus
(npenensHas Yyacrora yeunexus no BY,
06bIYHO OHa yka3biBaeTcs 8 nacropre)
CurHanbl € YacToOTOM, NpesbitlaloLlen
3Ty NONOCY, HayHyT “3apesarbcs”, ux
amnnutyga 6yaeTt ymeHbwarbes, a

hpoHTH uckaxartbcs Mbl yBugum co-
BCEM He TOT CUrHar, KOTophiil ecTh Ha
camom aene [Moatomy ctout rpy6o npu-
KnAabIBaTbL, HA Kakux vyacTtorax “nawer”
vccrneayemasi CXema, 1 YTo “moxeT” satll
ocuynnnorpadc

Bmopol CraHaapTHbif 8xoa ocuun-
norpada obbIMHO UMEET BXOAHOE COo-
npotusnedve 1 MOM u BxogHylo eM-
koctb 30 40 n® Karomy nobaensiercs
€MKOCTb Kabens, 1 nonyyaeTcs rae-To nof
100 n® [Ons 60NblMHCTBA U3MEpPEHUiA
— npekpacHo Ho uHoraa (8 BbICOKOOM-
HbIX Lensix), nogkniouns ocumnnnorpad,
Mbl U3MEHAEM pexuM paboThl cxembl B
3TOM chniyyae (ecnu amnnnTyaa curHana
MO3BONSIET) CTOUT BOCTIONbL30BATLCA MPU-
naraembiM B KOMIMNEKTe Aenutenem
(06bI4HO ero KoathduuMeHT aeneHuns
1 10, Rgx = 10 MOm, Cgy = 10 nd) MMe-
pea nonb3osaHnemM LWyn AenuTens HyX-
HO MOAKNIYUTL K kKanubpartopy 1 noa-
CTPOUTb perynMposoYHbIMU 3NeMeHTa-
MU, O6UBAACE MUHKMMANBHBLIX UCKaXe-
HUA opMbl TecToBoro curdana W no-
Xanyicra — paboraiTe Ha 3qoposbe!

JlutepaTtypa
1 B llepb6artiok, b Jlucenkos Liudg-
posoi ocuunnorpacd — Paguomup,

2002, N3, C 34, N4, C 35
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BO3BPALLIAACH
K HANEYHATAHHOMY
(“PN” N10/01, C.38)

aHHoOe YCTPOMNCTBO MOSBUMOCH,

Koraa HyxHo 6bino obecneuwtb
CBSA3b MeXAay AsyMs 3aaHuaMu Ytobb!
He AenaTtb Koprnyca, s UCMOfb308an He-
nuksuaHble TenedoHHbie annapartsbl
“CnekTp-3" 6e3 HoMepoHabupartenen,
TPaHCOpPMATOPOB 1 3BOHKOB Hawinuck
8 “3aKpomax” HeboNbLLIOW CETEBOM TpaHC-
dopmarop (24 B x 2), pene P3C-9 UYto
MoNyYUnochb M3 3TOro, NOKasaHo Ha
puc.1 Ha nnatax TenedoHHbIX anna-
patos (TA) 2 0CTaBun TONLKO NEpekso-
yareny 1 KOHAEHCaTopLl, NepecoeanHIB
UX Mo yrnpouleHHon cxeme (puc.2) fo-
6asun nnaty nHaukauuun (puc.3), Ha
KOTOPY!O BbIHEC CBETOAMOALI TakK yaob-
Hee, HO MOXHO OCTaBWUTb TOMNbKO MHAW-
kaTop cetu TenedoHHbIN kancions BF 1
paboraer ewe u kak 380HOK B oauH TA
(mecTta Tam cB060[HOIO MHOrO) nocra-
8un TpaHcgopMarop NUTaHus v nnary
ycTpo#cTsa (puc.4 v 5)

B ucxoaHom cocrosHuu tpybku TA
(puc 1) nonoxexsl, Ha TenedoHe ¢ 6no-
KOM NUTaHUA CBETUTCH TONbKO HL2 (KoH-
Tponb cetu) [put cHsATUM TpYGKU Ha nep-
soM annaparte TA1 3aropaercs HL1,
cpabatbiBaeT pene K1, ero KOHTakTbl
K1 1 oTkniovator TA1 OT Bbi3bIBHOIO yC-
Tponctea (BY), a koHtakThl K1 2, pas-
MbIKaACh, BKIIOYAIOT NMUTAHUE CXEMbI
BY BY cocrout 13 asyx mynstusubpa-
Topos Ha UMC DD1 [lepsbifi MynbTu-
subparop Ha DD1 1 u DD1 2 nepurogu-
Yecku BKMIOMAET (Ha OAHY CeKyHay u3
yeTbipex) sTopoih — Ha DD1 3uDD1 4
Co stoporo Mynstusubparopa curHan
MOCTYNaeT Ha yCUnNuTenb MOLWWHOCTY Ha
VT1, n c Hero — Ha sTopow annapart TA2
vepes K2 2 Peauctopom R13 sbicTas-
nsietcs Hanbonee rpoMkuin 3syk (Ha-
CTpoWiKa B pe3oHaHC TenedOHHOrO Kar-
ctons) [Mpw atom ceetutca HL4 — uH-
avikatop sbizoBa aboHeHTa TA2 Yepes
uenodxy R10-C1 BbiabiBHOM CUrHan ro-
ctynaet Ha TA1 gns KOHTPONs NockIN-
Ku 8bi3oBa 8 TA1

B TA2 (puc 2) sbi3bisHOM curHan npo-
xoauT Yepes3 S1 1 C1 Ha BF1 — pasna-
HOTCA MyaKu

Nput cHaTun Tpy6kn Ha TA2 nepeknio-
vaeTca S1, noaknodas mukpogoH BM1
B ocHosHOM 6roke cpabaTtsiBaet pene
K2 v otkniovaet BY, 3ambikas KoHTak-
Tamu K2 1 nutanne DD1 KoHtaktamu
K2 2 pasrosopHas uenb rofknvaercs
yepe3 C1unK1 1 k TA1 Ot160i 8 NUHUKA
MPoOUCXoAWUT TOMbKO Toraa, korga oba
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aboHeHTa nonoxat Tpybxku — 3TO NNa-
Ta 3a NpoCTOoTY.

Detanu. Pene K1, K2 — P3C-9 (nac-
nopt PC4.524.200). MoxHo ucnonb3o-
8aTb U gpyrue pene, cpabartbiBaouwme
npu Toke npumepHo 20 MA u Hanps-
*eHun 12...15 B. Auoget VD2, VD3 —

nobbie KpemHuesble, ctabunutpon VD4
— no6oii ¢ Ug; = 9B ana K1761A7. Ecnv
DD1 — K561NA7, To U=3...15 B. Un-
avkatopbt HL1...HLS — AN307; HL1,
HLS — seneHbie, HL.2 — xenthin, a HL3,
HL4 — kpachble. Peauctopel R1, RS,
R6, R11, R14 nogbupatotca Tak, uTo-

6bl He neperpyxaTb NO TOKY UHAWKE-
Topsl. Mopgbopom R3 1 R10 ycranasnu-
Baercsa Heobxoaumas rpoOMKOCTb KOHT-
ponsa NOCLINKY Bbi3oBa. YTo6b! CribILLK-
MOCTb MpU pasrosope He yMEeHbLUIUNACh,
npu nogknoveHnn TA Heo6xoaMmo Co-
6niogaTth NCNAPHOCTb.

¢

370 He opdorpaduyeckas olwmnbka,
a NpocToe yCcTponcTseo, obnervawuwee
yXxog 3a Kowkamu. JTobumblid KOT, nNo
umeHu KoT, umen Npusbiuky nocne uc-
nonHeHus duanonorunyeckux notped-

n.CEMEHOB,
r.Ay6Ha, MockoBckoi obn.

“CUKHAJIU3ATOP”

HOCTEel CKpecTu nanamu no CTeHe, Kax
6b1 3arpebasn csou “gena’, u oveHb o6u-
Xancs, ecnu Ha ero CUrHanbl HUKTO He
pearuposan. [MpywnNock NOMOYb.
YCTpOACTBO COCTOUT U3 My3biKarnbHO-

ro cuHTesaropa, yeunurens 3ByKOBOI71\
4acToThkl v 6rnoka NuTanua. [log nnac-
TMaccoBOW NNACTUHON, YKpenneHHon
NEeTnsMu Ha CTeHe, YCTaHOBNeH MUK-
ponepeknyaTtens SB2 tuna MI. Kor-
Aa koT ckpebeT nanamu No NnacTuHe,
BKIIOYAETCA MYy3blKanbHbIA CUHTE3A-
Top DD1. inga Toro uro6bl Menogusa He
npepbiBanach, KOHTakTbl SB2 3awwyk-
TUpoBaHbl korgeHcaTopom C1.
CurHan 38yKOBOW 4aCTOTbl C MUKPO-

R1 5.1 SB2 CXEeMbi CUHTesaTopa NOoCTynaer Ha
T {1 8XOf, YCUNUTENs 3BYKOBOW 4acToThl
om 322[17168 . 0%‘27 V01 1 DA1. B mukpocxeme cuHTesatopa
‘[Z—Mon SN | -u 2] L K I KC133A 000Kk YMC7(8) 3anucaHsl HECKONBKO Meno-
SBy" T %L G%'J‘T == +—— AU C BO3MOXHOCTbIO BbIGOpa KHOM-
i 'g SPR UT24— /7 0% DA1 06 GB1 kot SB1. Bpema 3syuaHua — okono
U ouT Vi \%B K1ST4M 98 l 10 c. Tok notpebneHus yCTpoicTea He
KT3I — B npesbilwaer 60 MA.
0'[17 Ré 10 6 O —’5' ( ;:;’_“—"' Bpema pa6oThl 6aTape17|'KV| Byner
200mx 00 — Pq RS 10k 151?( 3aBUCETb OT YCTAHOBNEHHOW rPOMKO-
- X108 { T $100x CTVW 3ByuaHus W YacTOTbl NONb30Ba-
A +
\ BA1 0,257 410 Huq. )
aanoice: MPUEMHUK
r.Crasponons.

Kak-to 8 xypHane “Paguo” Hawen
3auHTepecoBasLLyO MEHS CXEMY BbICO-
KOYaCTOTHOM 4acTu NpUeMHUKa NpsMo-
ro ycunenus u gonro He mor nogo6parte
K HEMY yCUNuTenb 38yKOBbIX 4acToT. B
KOHLEe KOHLUOB OCTaHOBUNCA Ha “TUNO-
soi”. KoHeuHo, cxema, B NpuHyune, He
HECEeT HUYero HOBOrO, HO MNOMY4YUNCH
AOCTATOYHO YyBCTBUTENbHbBIA NPUEMHUK
npsamMoro ycunenus. o kauecTsy 3syyqa-

NMPAMOIo YCUNEHUA

HUA, KaK MHE KaxeTcs, OH “‘conamepum”
C aHanorMuHbLIMU CynepretTepoguHamu.
KaTywwku MarHuTHON aHTeHHbt L1 1 L2
HamoTaHbl Ha BymaxHbIX runb3ax, oae-
ThiX Ha (PeppuUTOBbIA CTepkeHb. L1 co-
nepxur 70...80 suTtkos, L.2—6...12 BuT-
ko8 nposoga N3N 0,12 mm.

Mpu Hanagke npasuibHO COBpaHHOIo
npuemMHuKa oOCTaTouHO ¢ NoMoukio R14
yCTaHOBUTL Ha NeBon No cxeme obknag-

L1

[15...250

ke C12 nonosuHy Hanpsaxxenusa nUTaxus,
A3 B3aMMHbIM PacnoNOXEeHUEM KaTyLueK
L1 v L2 nogkoppeKkTuposaTb uyscTsu-
TENbHOCTL U U3buparenbHOCTb. TpaHiu-
cTopbl 8 BY-yactu MOXHO Ucnonb3osaTh
npakTuieckn nobble BbICOKOYACTOTHBIE
(M422, 416, 17308 u .n.). AuHamux
nogonger Ha 1...3 BT. Mpuemnuk xopowo
paboTaer or crabunuanposaHHoro 6no-
Ka NUTaHuA C Hanpsxenvem 6...12 B,

-Un
(6...128)

Vi 19

n213
(n215, nN2%)

[12
S00Mkx6,3B




Paguo
TeneBGuaun
Enskmponuka

C.KYLAPOB.

NMOHMXAILLUUE MPEOBPA3OBATENA
[TOCTOAHHOIO HAMPAXEHWA B NMOCTOAHHOE

B coBpemeHHo anekTpoHHoOM anna-
parype tLUMpoKO UCMONb3YyIOTCst CXEMBb
nuTaHus, obecneunsatouime npeobpa-
30BaHye NOCTOSIHHOro Hectabunuam-
POBAHHOIO HaNpPsHXeHusi, nonyvyaemo-
ro ot BeinpsAMuTenst unu Garapeu, B
OOWH WM HECKOMNbLKO ypoBHeH cTabu-
nu3ypoBaHHOro HanpsbkeHust. OaHa n3
BO3MOXXHOCTEN ANSt 3TOM0 — KNIoYeBOM
npeo6pasoBaTtenb NOCTOSIHHOMO Ha-
npsoxeHust B nocrtosiHHoe (MMHF, DC
— DC Converter, DC — DC Reguiator).
B a10# cTatbe onncaH oauH M3 BUAOB
cneumanbHbIX MUKPOCXEM — Klode-
Bble NoHwxaowme npeobpasosarenm
NOCTOAHHOIO HaNPSHKEeHWs B NOCTORH-
Hoe (Step-Down Switching Regulator,
Step-Down DC — DC Converter, Buck
Regulator, Step-Down Switch-Mode
DC — DC Regulator). Mpn atoM uc-
Nnonb3yeTcs cokpalleHHoe obosHave-
Hue FInM.

NMpuHuun genctBua. OcHoBHas
cxema [MHIMN npuseneHa Ha puc.1a. B
Kadecrse knoya S o6bIYHO UCNOMb-
3yetcs GUNONsipHBIA TPaAH3UCTOP
cTpyktypul NPN, oaHako B nocne-
AHee Bpemsi 31eCb BCe Yallle CTaBsiT-
Csi N-KaHanbHble MOMM-TpaH3ncTopsbl.
WHTepBan BpemMeHu, B TeYEHNE KOTO-
pOro TPaH3nCTOP OTKPLIT (KNOY 3aMK-
HYT, OTPe30K iy Ha puc.16, B) U wH-
TepBan, KorAa TPaH3uCTOp 3aKpbiT
(kntoY pasoMKHYT, OTpe3soK toep), onpe-
hensiorcs cxeMoi ynpasnernust CON.
pu 3aMbIkaHWM Krloda (MOMEHT tg Ha
puc.16) HanpsxeHue B TOUKe coeau-
HeHust amoaa VD u katywku L paBHO
BXOAHOMY HanpsxeHuio, u = Vy,
avoa VD (Catch Diode, Steerin
Diode, Free-Wheeling Diode) 3akpbiT,
W BHellHee HanpsbkeHue, NpUnoXeH-
Hoe K kaTywke L, paBHo u = Vg -
Vo, ero nonsipHoCcTe NokasaHa Ha
puc.1a. MoatoMy oT ucTouHuKa Vg
yepes S u L TeveT nuHelHo Bo3pac-
Taowmn ToK

= Vin-Vo
L

6narogapsi KOTOpOMy B KaTyilKe Ha-

U ton torF ton

wplow )t |
W AT
o aly

KannuBaeTcs 3HEpPrusi MarHUTHOro
nons. 3a Bpemsi toy TOK || Bo3pacTtaer
Ha BENMYMHY

ViN -V
Alf= ’ﬁrgtON-

fpu pasMbikaHum Knoya S (MOMeHT
t1 Ha puc.16) BHellHee HanpsxeHue
ucyesaer, v KaTyLlKa Ha4nHaeT pacxo-
hoBaTtb CBOIO 3Hepruio HanpasneHue
TOKa Iy OCTaeTCsi NPEXHUM, OH NpoAon-
Xaet Tevb Yepes OTKpbiThin anoa VD,
Harpy3ky v koHaeHcatop C. B atom
cnyyae (puc.1a) HanpsixeHue V oka-
3bIBAETCA NPUNOXEHHbIM K L (ecnu
npenebpeyb nafeHUeM HanpsXeHus
Ha VD) u 3anaet nuHeHo yoblBatoLWni
TOK

IL= XO’t.
L

3HaKk MUMHYC B BEpXHEM MHAEKCE TOKa
yKa3blBaeT Ha TO, 4YTO 3TOT TOK Teuer
3a cyeT pacxoaoBaHUst 3HEPTUU KaTyLL-
K.

Yawe Bcero cxema paboTtaet B He-
npepoiBHOM pexume (Continuous-
Current Mode, Continuous Conduction
Mode, CCM), npy kotopom Bcerga I >0
(HenpepblBHast NuHUs Ha puc.16). 3To
03Ha4aeT, YT0 TONBLKO YacTb HaKonnNeH-
HOW 3HEpPInM NnepeaaeTcs Harpyske 3a
Bpemst topp, B TEYEHME KOTOPOro TOK
YMeHbLIAETCH Ha BenuiuHy

V,
AlT= O toee.
L=~ loFF

Ucxoas M3 o4eBUOHONO COOTHOLLE-
HUS

Alf= -Al = AL,

KOTOPOE UMEET MeCTO B yCTaHOBUB-
wieMcst pexuMme paboTbl, nonyyaeM 3a-
BUCUMOCTb

ton
Vo = V|N.
ton + toFF

(1)

Orciopa BuaHo, 4to Beeraa Vyy > Vo,
T.e. cxema ssnsercst [HI Benuunny
Vo MOXHO 3afasath “epes BpeMeHa
ton W topr, KOTOpble obecneunBaet
CON [lpu atoM nio6oe Hexenatens-
Hoe u3MeHeHue Vg (Hanpumep,
BCNeacraue naMeHeHust V) npusoaut
K COOTBETCTBYIOLEMY U3MEHEHNIO Of-
HOrO U3 3TUX BPEMeH, TakK YTO 3Hade-
Hue Vg BoccTaHasnuBaetcs. Cneno-
BatenbHo, paboty MHll B KavecTBe
crabunusatopa ob6ecneunsaet CON.
Yauwle scero CON 3aaaet nocTosHHyo
Yacroty

P N N
T ton+torr

ynpaensiowmux MMNynsLcoB, a ctabunu-
3auus obecnedmnBaeTcs NyTem nsmeHe-
HUA toy, T.€. KO3 umeHTa nx 3anon-
Henus (Duty Factor) & = t/T. 370 [THI1
C WMPOTHO-UMNYILCHON MOAYNSLINEN



— WWM (Pulse-Width Modulation,
PWM). Mpu atoM BbipaxeHue (1)
MOXHO nepenucarb B Buae Vg = 8V
Nuueiinas sasucuMocTtb Vg 0T 6 fB-
NsieTcs BaXXHOM 0COBEHHOCTbIO 3TOM
cxeMbl. B npouecce pabotsi MK Mo-
YT BO3HMKAaTb CKayku ToKa i| (Hanpm-
Mep, u3-3a peskoro U3MeHeHus Vy
WU CONPOTUBIEHWSA HArpy3KuU Ha Bbi-
X0fie), KOTOPbIA HACbIWAET KaTYLLKY,
nycTb Aaxe Ha Hebonblloe BpeMs. A
HacbilWeHHas KaTylika siBNAeTcH
NpaKTU4eCcKn KOPOTKUM 3aMblKaHUeM
CO BCEMMU BbiTEKaOWMUMK 0TCloAa no-
CNeACTBUAMMU, 4TO MOXET NOBpEAUTL
cxemy. U3bexartb 3TOT0 MOXHO npu-
MeHeHuem WWM Toka (TWUM,
Current-Mode PWM), npu kotopow
CON cneauT 3a TOKOM, TEKYLWMM Ye-
pes kniod S, ANst Yero ucnonb3yeTcs
Rg. nokasaHHbIn Ha puc.1a nyHkTu-
pOM.

Pexe ncnonbsyercst peilexne, Kor-
ha CON noggepxuBaeT NocTosiHHoe
3HayeHune topp, YTO O3HaYaeT OAHOBpE-
MeHHoe usMeHeHue J u fy. 310 TaK Ha-
3biBaeMeblie MHIM ¢ 4YacTOTHO-UMMNYNbC-
HOWn moaynsuven — YUM (Pulse
Frequency Modulation, PFM).

Tok 1, TeKyLLMIA Yepes KaTyLiky, ume-
eT ABe cocrasnsiiowme. fNocrosiHHas
coctaensiioulast |5 NnpeacraBnseT co-
6om BbixoaHoOW ToK MHI, Toraa kak He-
XenarvenbHas NnepeMeHHast CocTaBns-
oL ast TOYTY LIENUKOM NPOXoANT Yepes
kKoHaeHcarop C. Ocraswascst Manas
ee 4acTb UaeT Yepes Harpysky, a aTo,
B NpUHUMNE, 03HAYaET, YTO BLIXOAHOE
HanpsbkeHwe Vo COAEPXUT nepemeH-
Hylo coctasnsiiowyo AVg, thopMa Ko-
TOpOW aHanoruv4yHa i, a Yacrora pas-
Ha fq. B 3TOM cocTonT OCHOBHOW He-
pocrtarok MNIMNHIM no cpaBHeHuio ¢ nu-
HeAHbIMY cTabunusatopamm, y Koto-
pblx 0ObIMHO TaKoOM cocTaBsioWeEN
Het. MNMoatomy [MNHI crapatTcs He
MCnonb3oBaTh B aHANOTOBbIX YCTPON-
cTBax, NpeAHa3HavYeHHbIX ANs ycune-
HUst cnabblx curHanos, wnu MMHM
COEAIHSAIOT ¢ NUHENHLIM cTabunusa-
TopoM. Ha npakTtuke npeanovreHve
oTAaloT cxemam, obecnedyvsBarLwmnMm
Al = blg, npv atoM b npumepHo pas-
Ho 0,4.

YMeHblueHue Toka |l 03Havaer Ha-
KonrneHuwe B L u, COOTBETCTBEHHO, OT-
Dady MeHblleWl 3Hepivn B Harpysky.
Flpn Toke lopmn = 0,5Al (oH o6osHa-
YeH Ha pyc.16 NYHKTUPOM) HaKoNNeH-

Puc. 2

-l

Ucon —

ton torr ton  toer

TMe. B cxeMe nosiBnsieTcs napasmt-
HbIA KonebarenbHbIA KOHTYP, COCTO-
SLKUA M3 L n eMkocTm VD, B KOTOpOM
BO3HUWKAIOT 3aTyxawlwue konebaHus
(puc.1B). OaHako 31O He oTpaxaet-
CSi Ha BbIXO[IHOM HaNpsiXXeHun BBuaY
6onbwion eMkoctu C. MNpn Heobxoaun-
MOCTH, BO u3bexaHne BOSHUKHOBEHUS
NpepbIBUCTONO pexuMa, Ha Bbixoae
MH yctanasnusaetcs pesuctop (R Ha
puc.1a), kotopbiit obecneunsaert loyin
yepes L. Ha xoNnocToM xoay.

Cxema ynpasnexnusa Mufl ¢ LUUM
FpyvHUVYN ee AeNCTBUA NOKa3aH Ha Oc-
yunnorpamme Ha puc.2a. B cxeme
umeercs reHeparop OSC nuHeHo us-

Puc. 3

R2 )

FBouT o+
R1 w o= Vo
6)

Hast AHepIus U i B MOMEHT 3aMbika-
HUSt KNioya S CTAHOBATCSH PaBHBIMU
Hyno. [lanbHelwiee yMeHblienve g
NPUBOAUT K HAKONMEHWUIO HACTOMNbKO
Manomn aHeprum, 4To BCS OHA NOMHOC-
TblIO NEPEexoAUT Ha Harpysky elle Ao
ucTedeHnst BpemMeHn topp (MOMeHT t2
Ha puc.1B). 370 03HaYaeT OTCYTCTBME
TOKa I B MHTepBane 2 — t3, 10 ecTb
UMeeT MecTO NPEepbiBUCTbIA PEXUM
pabortbl (Discontinuous-Current Mode,
Discontinuous-Conduction Mode,
DCM). B teyeHue 371010 UHTEpBana
BPEMEHU MOCTOSIHHBLIA TOK HAarpy3kv
noaaepxusaer koHaeHcatop C. O6-
HyneHue i 03Ha4aert TakXe npekpa-
WweHue Toka yepes VD v ero 3akpbl-

MeHsiowerocs HanpsbkeHwst Ug, KoTo-
pbili 3aMblKkaeT Knitod S (puc.1) B Hava-
ne Kaxgoro nepuoja. 310 Hanpske-
HWE CPaBHWBAETCSA C Pa3HOCTbIO VRer
- @V, OMNOpPHOTO HanpsXenust Vpee
(BblpabaTbiBAEMOIO CXEMOWM) U 4acTu
aV BbIXOAHOTO HanpskeHus (a < 1).
Koraa Ug pocturaert sHavyenvs Vgep ~
aVg, Kniod S pasmolkaercs. [Npu He-
XenatenbHoM BospacTaHwm Vg pas-
HOCTb VRep — @V YMeHblIaeTcs BMe-
cTe C tgy, Y4TO NPUBOAUT K YMEHbllE-
HUI0 V5 B cooTBeTcTBumM c (hopMynon
(1). AHanorm4yHo yMeHbtliieHve Vg Bbl-
3biBaeT Bo3pacranve tgy. YnpouleH-
Has cxema CON ynpasneHust KNio4oM
npuBeneHa Ha puc.26. Ycunutenb
owmbku EA (Efror Amplifier) ¢ koadpchm-
UMEHTOM ycuneHust k nMeer Ha ceoeM
BbIX0Ae HanpskeHuwe k(Vgep — aVg),
npu 3TOM VRep rEHEpUpYeTcs cTod-
HWKOM OMOPHOTO HanpsikeHns REF
(Bandgap, Bandgap-Reference). Kom-



napatop COMP, cpaBHuBaiowuit Ha-
npsbkeHnsa Ug v k(Vgee — aVp), Beipa-
BarbiBaet Ha BbiIxofe uMnynbchl Uegy
ynpaBneHus KNo4yoMm S.

UHTerpanecHbie cxembl MHI. Mpak-
Tnyecku sce NC ans MHM Bknoyaot B
cebst CxeMy, npuBeaeHHYI0 Ha puc.26.
Mpu 3toM OSC MoxeT uMeTb uken-
poBaHHY10 YacToTy fg, NMbo ee 3Have-
HUEe MOXeT 3apaBaTbCst KOHAeHcaTo-
poM Cr unn RC-uyenovdkont (Ry — Cy),
NnoAKMoYaeMbiM1 B BUAe BHEWHUX
3NeMeHTOB K cneuunanbHOMy BbiBoAy
UC. Ysenuuenwue f, osHavaer yMeHb-
wenue tgy U topg, YTO AAET BO3MOXK-
HOCTb Nony4uTh TpebyeMoe 3HaYeHne
Al ¢ NOMOLLbIO UHAYKTUBHOCTU MEHb-
wiel BeNYMHbI, 410, B CBOIO o4epefb,
No3BONSIET YMEHbLWUTL Pa3Mepbl, Mac-
cy v ctouMocTb [HI.

B nopasnsiouiee 60NbWUHCTBO UH-
TerpanbHbix cxeMm MHI BCTpoeH Kod
S, a tarke auoa VD (3a peakum wmc-
kmodenmnem). Katyuika L v kondeHca-
Top C ABNSIOTCSt BHEWHWMU 3NeMeH-
Tamu. TunuyHas cTpyktypa Ttakon UC
ans MU npusepeHa Ha puc.3a BMec-
Te C BHEWHUMK anemeHTamu. FlyHk-
TUPHOW NUHMeR o6o3Ha4YeHbl BbIBOAbI,
aneMeHTbl U 6NoKW, Mcnonb3yemMole
nuwb B HekoTopeix NC. MNutaHue Bcex
kackanoB NC o6ecnednBaercsi BCTpo-
eHHbIM cTabunu3atopoM VR (Voltage
Regulator). MlogkmoveHune Vg Hanps-
Myt0 KO Bxoay obparHou cBssn FB
(ob6o3Havaetcs Take FEEDBACK nnu
SENSE) npueoaur k a = 1. Takoe co-
eauHeHve ucnonb3yetcs B [HI ¢ uk-
cupoBaHHbIM Vo (Fixed Output
Voltage), KoTopblt UMEET BCTPOEHHbI
nenntens Ry - Rg. MNpu 3aBoackoi
NoAroHKe ero conpotueneHus (obbiy-
Ho Tonbko Rg) nonyyatorcst UC ¢ pas-
NMYHBIMK V5 M OAMHaKOBLIMU OCTanb-
HbiMW napaMerpamu. Hanpumep,
LM2674-3,3 — gna Vg = 3,3 B,
LM2574-5,0—panaVo=5Burpa. ns
fIHf] ¢ perynupyemebim Vg (Adjustable
Output Voltage) penutens R, - Rg B
WUC He ycranasnueaetcsi, (R yaans-
etcs, a Ry 3aMeHsercs coeguHutens-
HbIM MPOBOAOM, UAYLLUM K COOTBET-
CTByIOLLEMY BbIBOAY MUKpOCXEMD!). [le-
nurens obpa3yoT BHEWHUE pesnucTo-
pbl (pnc.36). Takum o6pa3oM, nonyya-
em

R2

Vo = 14 2 Viegr, 2
o =1+ 27 Vrer (2)

rae Vgeg — HanpsikeHne BCTPOEHHo-
ro ctabunusaropa. [insi ucnonb3osa-
HWsi 3TOTO HaNpsXeHWs B Apyrvx ue-
NAX MOXHO TNPUMEHSITb BbLIBOA
EXTCAP. Mexay HuUM v o6WuM npo-
BOJOM CTaBUTCSt KOHAEHCATOP eMKO-
CTb!0 OKONO AecsTv HaHodapan, Ko-
TOpPLIN NpensiTCTBYeT NPOHUKHOBE-
Huio noMex B UC. B HekoTOpbIX MUK-
pocxeMax Bo usbexaHwe camMoBO3-
6yxaeHus 6noka EA soiBog COMP
coeauHsietcs ¢ RC-uenb0, HOMUHa-
Nbl KOTOPO¥ YKA3bIBAOTCH B KaTano-
re. Ans nony4yeHus Heo6xoauMoMn
aMnnuTyabl ynpaensiiolWmnx MMMynb-
COB ANst HEKOTOPbLIX BUAOB KNoveh
vwcnonb3ayetcs 6ycdep BUF.

Bbi6op BHewHUX anemeHTOB. B
katanore NC Bcerga agawrcs noapob-
Hble COBeTbl No BbIGOPY BHEWHUX
3NeMeHTOoB (3Ha4YeHus, napameTpbl 1
KOHCTpYKUust). BxoaHble KoHaeHcaTo-
pbl yCTaHaBNMBawTCs AN TOr0, 4TO-
661 ycTpaHUTb caMoBO36yXaeHue.
OHU [ONXKHLI UMETb EMKOCTb OKOJO
COTHU Mukpodapaa v noacoenm-
HATbCA K MC MakcMManbHO KOPOTKK-
MU NpoBoaaMM,

OcHoBHble TpefoBaHus k avoay VD
— MUHUManbHOE BPEMS Nepekode-
HUS1 M Manoe HanpsKeHue B NpsiMoM
Hanpasnenun. 3TUM TpeboBaHUAM
NOMHOCTLIO YOAOBNETBOPSAIOT Anoabl
WoTkn (Schottky Diode), ocobeHHo
Ons MHI € HU3KUM BbIXOAHBLIM Hanpsi-
XeHueM. fins ctabnnnsartopos C BbI-
XOAHbIM HanpshkeHnem 6onee 5...6 B
Aonyckaetcs ucnonb3oBaHue o6 bIy-
HbiX” AMOA0B C OYEeHb MalbiM BpeMe-
HeM BocctaHoBneHus (Fast-
Recovery Diode, Ultra Fast-Recovery
Diode). Hecobniwoaerve atux tpe6o-
BaHWi NpuUBOAWT K yBENUYEHWIO no-
Tepb B VD, 4T0 BbI3bIBaET BO3pacTa-
Hue pacceusaemoi MHI MowHOCTH
W, COOTBETCTBEHHO, YMEHbLIEeHUe Ux
KoddpuumeHTa nonesHoro AenNCTBUst
(KNAR). Ouoa MoHTUMPYyeTCst TOMHO TakK
Xe, Kak Cjy.

Katywka L obnaaaer nHayKTMBHOC-
Tb}0 OT HECKOMNbKUX AECSTKOB A0 He-

CKOMNbKWUX COTEH MWKporeHpu. OAns

MUHUMU3aUUM HeXenatenbHoro
3NeKTpOMarHUTHOro nons BOKPYT
Hee, KoTopoe NPUBOAUT K MoMexaMm B
paboTte cocegHux 6rnokos, KaTyuika
ob6bI4HO cHabxeHa cepae4YHUKOM
(4alue Bcero TopouaanbHO#A popMbl).
Mpwu paboTte B HENPEPLIBHOM peXxuMme

€e UHAYKTUBHOCTb Onpeaensiercsi no
cdopMmyne

Vo[ 1- Yo
Lo ViNmax 3
' biolo (3)
B kaTtanorax 4acro aawTcst nocTpo-
€HHble B COOTBETCTBUU C HEer HoMoOTr-
paMmbl. HekoTtopbie UC pabortaor
TONBbKO C OAHUM 3HAYEHWNEM UHAYKTUB-
HOCTW, yKa3aHHbIM B karanore. bonee
TOro, UMetoTcs Tabnuukbl Ans noabopa
TOTOBbIX KaTyileK, MPov3BoaAUMbIX pas-
NUYHBLIMK UpMamMu, KoTopble npea-
nodTUTENbHLI ANs AaHHbIX UC. BaxHo
3HaTb, 4To L ¢ Bonbiuei MHAYKTUBHO-
CTb!0 yMeHbllaeT Al; n, COOTBETCTBEH-
HO, MyNbCauUMIO BBIXOOHOIO Hanpsxe-
Husi. C apyroit CTOPOHLI, ManeHbKas,
nerkas v geweBas Katyuwika coagaer
ycrnosusi ans pabotbl B NpepbiBUCTOM
pexuMe. CooTBETCTBEHHO, NOMExXMU
Bo3pacratort, a KNAJ ymeHbaercs. Tok
HaCbILLEHUS KaTyWKn AOMKeH OblTb NO
MeHblieid Mepe B ABa pa3a bonblie
ToKa lomax Anst FIHFL.
EMKocTb BbixoQHOTO KOHAEHcaTopa
cocrtaensier

1-_Yo
Co=—atitx Yo (a)
8Ly AVo

¥ U3MeHsieTCs B auanasoHe oT He-
CKOSbKMX AeCATKOB 10 HECKONbKUX Thl~
csi4 MuKkpodbapan. B karanorax vac-
TO yKas3sblBalOTCH €e npeanovTuTeb-
Hble 3Ha4YeHust ANs COOTBETCTBY!O-
wwux NC. 3aeck 06bI4HO NCNONbL3YIOT-
C$i aniOMUHUEBLIE UMW TaHTanoBbIe
ANEKTPOMTUYECKNE KOHAEHCATOPHbI.
Ux paboyee HanpsixeHne Vs AonX-
Ho 6bITb 6onbiie 1,5V, a notepy —
HebonbluMMK, 4TO, B CBOIO ovyepeab,
obycnaBnuBaeT yMeHblleHue nyib-
cauuit BbIXOAHOTO HanpspkeHust. 3w
noTepu oUEHUBAKTCH Yepe3 aKkTus-
HOEe conpoTUBNEHWE nocnegoBaTenb-
HOW 3KBMUBaneHTHol cxembl ESR
(Equivalent Serie Resistance) koHaeH-
cartopa, KOTopoe He [AOMXHO npeBbl-
waTh HECKOMNbKO AECHATKOB OM. Bbixoa-
HOW KOHAEHCAaTop Takke MOHTUpYeT-
cst MakcuManbHo 6nm3ko k UC.

Paduo, Tenesu3us, EnekmpoHuka,
6/99.
lepeeod B.Cmacioka.



OMNTOJNEKTPOHHbIE

(MpoponxeHune. Hauano B NN2-6/03)

* . * (d i L i) L 1 & § * U Al U
UK KOMMYTUPYEMOTO NEPEMEHHOTO Hanpsaxexus, B 200 - - - - 40 60
KommyTpyeMoe noctosHHoe Hanpsxewve, B 200 40 60 250 400 40 60
MocTosHHBIA TOK HArpysku, A 0,25 0,7 0,6 03 0,18 0,5 04
Muk Toka Harpysku, A 0,75 1,8 1,5 0,6 0,5 1,8 1,5
MouHocTs, paccenBaeMas BuIXOAHOM Lenbio, BT 0,36 0,8 0,8 08 038 0,36 0,36
BbixoaHoe CONPOTUBIIEHNE BO BKIMOUYEHHOM Tunosoe 2,6 0,3 0,37 27 6,3 0,6 0,74
cocToaHmmn, OMm Maxkcrumym 4,0 0,5 0,7 4.0 8,0 1,0 1,4
BbixoaHas eMkoCTb, Nd 170 600 600 300 300 350 350
TOK YTEYKM B 3aKPbITOM COCTOSHWN, MKA 1 1 1 1 1 1 1
MpamMon Tok cBeroamMoaa, MA 50 50 50 50 50 50 50
O6partHoe HanpaxexWe cBeroawoaa, B 3 3 3 3 3 6 6
MukoBLIA NPAMOI TOK CBeTOAWOAA, A 1 1 1 1 1 1 1
MoupHocTb, pacceMsaeMasn CBETOAMOAOM, MBT 75 150 150 150 150 150 150
Tok CpaGaTHiBaHAs, MA Tunosown 0,6 2,3 2,3 2,3 2,3 24 24
Makcumym 2,0 5,0 5,0 5,0 5,0 5.0 5,0
Tok OTRyCKaHMS, MA Musumym 0,2 038 0.8 0,8 0,8 0,8 0,8
TunoBon 0,5 2,2 2,2 2,2 2,2 2,2 2,2
Hanpsxetune Ha cseroauoae npu toke 5 MA, B Tunosoe 114 2.3 23 2.3 23 2.3 23
Makcumym 1.5 3.0 3,0 3,0 3,0 3,0 3,0
Bpems cpabarmiBaHus, Mc Tunosoe 5,1 0,23 0,22 0,13 0,09 0,38 0,41
’ Makcumym 15,0 1,0 1,0 1,0 1,0 1,0 1,0
Bpems oTnyCKaHAs, MG Tunosoe 3,2 0,07 0,07 0,07 0,08 0,08 0,08
’ Makcumym 10,0 1,0 1,0 1,0 1,0 1,0 1,0
MonHaa paccemBaeMas MOWHOCTb, BT 0,41 041 0,41 0,41 0,41 0,41 0,41
Hanpsenve waomsumm, kB 1,5 1,5 1,5 15 1,5 15 1,5
EMKOCTb BXOA-BbIXOA, 1D Tunosas 0,8 1,3 1,3 1,3 1,3 1,3 1,3
Makcumym 1,5 3,0 3,0 3,0 3,0 3,0 3,0
HavaneHoe conpoTuenesvne u3ossiumm, FOm 1 1 1 1 1 1 1

AQU203  AQV204  AQV234 AQY275

MK KOMMYTUPYEMOrO NEpeMeHHOro Hanpsxesus, B 250 400 400 60 100 200 400
KOMMyTUpyeMoe NnocTosiHHOE HanpsaxeHve, B 250 400 400 60 100 200 400
MocToAHHbIA TOK HArpy3ku, A 0,2 0,15 0,12 20 1,3 0,65 0,35
Mvk Toka Harpysku, A 0,6 05 0,3 6,0 4,0 20 1,0
MouHocTs, pacceMBaeMas BoIX0AHON Lensio, BT 0,36 0,36 0,5 0,7 0,7 0,7 07
BbIxoAHOE CONPOTMBAREHWE BO BKMOYEHHOM Tunosoe 25 12,4 30 0,11 0,23 0,7 21
cocTosaHun, Om Makcumym 8,0 16 50 0,18 0,34 1,1 3,2
BeixoaHas eMkocTs, nd 170 170 45 1400 1400 600 600
TOK YyTEYKM B 3aKPbITOM COCTOAHUA, MKA 1 1 1 10 10 10 10
Mpsamon Tok cBeToanona, MA 50 50 50 50 50 50 50
ObpaTtHoe HanpsAxeHve cBeToanoAaa, B [] [] 3 3 3 3 3
MukoBLIN NPAMON TOK cBeTOaMoAa, A 1 1 1 1 1 1
MoupocTe, pacceMBaeMas CBETOAUOLOM, MBT 150 150 75 75 75 75 75
Tok cpabaTteiBaHus, MA Tunoso# 24 24 0,31 1,0 1,0 1,0 1,0
’ Makcumym 5,0 50 0,5 3,0 3,0 3,0 3,0
Tok oTNyCKaHMS, MA Musmym 0,8 0,8 0,1 0.4 0,4 04 0.4
’ Tunoson 2,2 2,2 0,29 0,9 0,9 0,9 0,9
HanpsxeHnve Ha ceetoguoae npu Toke 5 MA, B Twnosoe 23 2.3 11 1,16 1,16 116 1,16
Maxkcumym 3,0 3,0 1,5 15 1,5 1.5 1,5
Bpems CpabaTLIBaN, Mc Tunosoe 0,21 0,18 0,89 2,46 2,40 112 1,65
i Maxkcumym 1,0 1,0 2,0 5,0 50 5,0 5,0
Bpewms oTnyCKaHMA, MG Tunosoe 0,07 0,07 0,22 0,22 0,21 0,10 0,08
Makcumym 10 1,0 1,0 3,0 3,0 3,0 3,0
MNonHas pacceMBaeMas MOWHOCTL, BT 0,41 0,41 0,65 0,75 0,75 0,75 0,75
HanpskeHue uzomumm, kB 1,5 15 1.5 2,5 25 2,5 2,5
EMKoCTb BXOA-BHIX0A, N Tunosas 1,3 1,3 0,8 0,8 0,8 0,8 0.8
' Makcumym 3,0 3,0 1,5 15 156 15 15
HauameHoe conpotusneHre uiossiumm, FOM 1 1 1 1 1 1 1

(MpoponxeHune cnepyer)



TPAHC®OOPMATOPLI MUTAHUS TUMNA

311 TpaHchopmaTopbl NCNONb3YIOTCA ANst NUTaHWUs Nony-
NPOBOAHMKOBOW annaparypbl OT CETU NEPEMEHHOTO ToKa 4a-

Tabn. 1

Hanpmkerne sToprumoi o6motky, B Tox
Tpancdop- s P BTORUHHOMN

MATOD 4142 1344 15416 17418 1920 2122 oBmotkm, A
LLN16x16, N = 14 BA, | = 0,15/0,08

ctoTtoi 50 My n HanpsikeHuem 127 n 220 B OcHoBHble napa-
MeTpbl TpaHcopmaTtopos cepum T npusBeaeHsbt B Tabn.1
v 1aén.2, cepum TIMN2 — B Tabn.3

ok

BTOPUYHOM
Marop 1142, 1314 1516 1718 19-20. 2122 o6mortku, A

TN241 2,5 2,5 2,5 25 | 062 | 0,62 1,280

a8 | 126 ] 126 [ 126 ] 126 | 14 | 14 ] o270

TN242 247 | 246 § 50 | 496 | 1,29 | 1,28 0,825

LUN16x25, N = 26 BA, 1 = 0,26/0,15

TII243 249 | 2,46 | 100 | 100 | 0,675] 068 0,552

Tnne7 | 450 ] 450 | 450 | 450 | 300 ] 300 | 0120

TI244 395 | 3951627 627 | 0,74 | 0,73 0,655

LN16x16, N = 14 BA, 1 = 0,15/0,08

TIr245 505 | 505 | 10,0} 10,0 | 2,61 | 2,61 0,415

Tnes | 63 | 63 | 90 ] 90 | o7 | 10| 0434

TNr246 497 | 497 | 200 | 20,0 | 504 | 504 0,242

WN12x16, N = 1,65 BA, | = 0,030/0,017

247 10,0 { 9,98 | 200 | 20,0 | 2,59 | 2,58 0,223

TIM201 125 1 1251125 125} 035 | 0,35 0290

TrN248 200 | 200} 20,0 ) 200 4,0 4,0 0,165

TIN202 124 | 1,24 | 248 | 248 | 0,65 | 0,65 0,188

LLNIM20x25, N = 22 BA, | = 0,25/0,145

Tr1203 253 | 253 | 251 ] 251 | 065 ] 065 0,146

TN249 125 | 125 | 2,63 | 251§ 0,35 | 0,35 2,560

1204 25 25 50 5,0 1,3 1,3 0,094

TN250 251 1 250§ 505 50 0,63 | 0,63 1,350

TIM205 25 2,5 10,0 ] 100 | 0,65 { 0,65 0,063

TNr251 2,5 25 1995] 100 { 2,58 | 2,58 0,730

TrF1206 50 5,0 5,0 50 132 § 132 0,073

TIn252 505 { 505 §{ 503 | 503 { 132 | 1,32 0,970

TNR207 50 50 | 20,01 20,0 1,3 1,3 0,031 TIM253 505 | 502 | 10,0] 100 | 2,59 | 2,58 0,610
TIM208 100 | 100 | 10,0 | 100 2,6 2,6 0037 LWNM25x32, N = 31 BA, 1 =0,34/0,19
TNr209 10,0 § 100 | 200 | 200 50 5,0 0,024 TIN254 25 2,5 5,0 5,0 134 | 1,34 1,760

LWN12x20, N = 3,25 BA, | = 0,045/0,025

TNr255 2.5 2,5 100} 100} 072 | 0,72 1,180

1210 1,26 | 1,26 | 1,25 1,25 | 0,35 | 0,35 0,570

TNr256 40 4,0 6.3 6,3 0,72 | 0,72 1,400

211 125 { 125 | 2,48 | 248 | 0,35 | 0,35 0.395

TNr2s57 5,0 50 5,0 5,0 1,356 | 1,35 1,370

212 1,26 | 1,26 §{ 248 | 248 | 065 | 0,65 0,370 TN258 50 5,0 100 | 10,0 2,6 2,6 0,880
T213 252 | 252 | 250 | 2,50 | 0,65 | 0,65 0,288 TNr259 50 50 | 200§ 200 | 134 ] 1,34 0,590
214 4,0 4.0 6,3 6.3 0,74 | 0,73 0,147 TIM260 100 { 10,0 | 10,0 ] 100 | 25 25 0690
TM215 50 5,0 10,0 | 10,0 1,3 1,3 0,100 TNr261 100 | 100 | 200 | 20,0 26 2,6 0,475
Tnr216 10,0 | 100 | 100 | 10,0 26 2,6 0,072 TNr262 200 | 200 | 20,0 | 20,0 4,1 4,1 0,352
T217 10,0 | 10,0 | 200 | 200 | 264 | 2,64 0,050 LUNIM25x25, N = 57 BA, | = 0,615/0,36
TnN218 10,0 | 100 | 200 | 20,0 50 5,0 0047 TN263 128 | 127 | 1,26 | 1,26 | 0,36 | 036 10,0
WN12x25, N = 5,5 BA, | = 0,071/0,041 TNr264 248 | 247 | 245 | 245 | 0,70 | 0,70 5,05
Trz219 1,26 | 126 | 1,25 1,25 ] 035 | 0,35 0,965 TNr265 247 | 245 ] 50 | 4,97 | 069 | 0,69 3,50
TNr220 253 1 252 | 251] 250 ] 066 | 066 0,485 TIF1266 248 | 248 | 100 | 100 | 2,57 | 257 1,89
Tnz21 248 | 247 | 50 5.0 1,32 | 132 0,310 TNr267 5,0 498 | 497 | 495 | 131} 131 2,52
Tnr222 248 | 248 | 100 ] 100 | 066 | 0,67 0,210 TMN268 498 | 494 | 100} 985 | 2,57 | 2,55 1,62
Tn223 5.0 5,0 50 5.0 125 { 1,25 0,244 TNN269 498 | 498 | 200 ] 20,0 | 134 | 1,34 1,08
TNr224 5,0 50 100 ] 100 | 262 | 2,61 0,156 TI270 100 | 100 { 10,0 ] 100 | 259 | 2,58 126

TNr225 10,0 | 10,0 | 200 | 200 | 2,57 | 2,57 0,084

TN271 995 | 100 { 20,0 | 20,0 | 497 | 4,95 0,815

TIN226 20,0 | 20,0 | 200 { 200 | 398 | 3,96 0,063

LWNM25x32, N = 72 BA, 1 = 0,72/0,42

LLNIM20x16, N = 9 BA, | = 0,11/0,061

TNN272 249 | 248 ] 50 5,0 135 | 135 4,10

Tnn227 125 ] 126 | 1,24 | 1,24 | 0,35 | 035 1,570 TNr273 125 | 1,25 1 125 | 125 ] 0,42 | 042 12,0
TNr228 125 | 1,25 | 2511 250 | 0,67 | 067 1,020 TN274 125 | 1,25 ] 25 25 046 | 0,46 8,80
TIM229 254 | 254 | 252 | 252 | 068 | 0,67 0,795 TNr275 251 | 251 | 2,51 25 068 { 068 5,35
TIN230 249 | 2481 50 5.0 0,66 | 0,66 0,550 TNr276 25 25 100 1] 100 | 0,71 | 0,71 2,73
231 2,5 25 10,0 | 10,0 26 2,6 0,293 277 5,0 50 5,0 50 136 | 1,36 3,20
TN232 504 | 504 { 100 ] 10,0 | 2,63 | 263 0,255 TNr278 5,0 50 10,0 § 100 | 135 ] 1,35 2,20
TIM233 5,0 50 | 20,0 | 20,0 1,3 1.3 0,170 TN279 5,0 50 | 20,0 § 20,0 5,0 5,0 1,20
TNr234 100 { 100 ]| 100 | 100 | 255 | 255 0,200 TN280 10,0 | 100 | 993 | 993 | 264 | 2,64 1,60
WN12x25, N =9 BA, 1 = 0,11/0,061 TNr281 10,0 | 10,0 | 200 | 200 | 2,62 | 2,62 1,10
TM235 10,0 | 100 | 200 ] 20,0 | 2,57 | 2,57 0,138 TNN282 200 | 200 { 20,0 | 20,0 40 4,0 0,815

TIM236 100 | 100 ] 200 | 200 50 5,0 0,128

LINIM25x40, N = 90 BA, | = 0,9/0,53

LLNIM20x20, N = 14,5 BA, | = 0,175/0,1

TNr283 1,26 | 1,25 | 2,48 | 248 | 062 | 0,62 10,20

237 | 497 | 497 | 100 100] 13 [ 1,29] 0445 Tnnes4 | 247 | 246 | 50 | 498 ] o061 | 061 5,50
LUAM20x16, N = 9 BA, | = 0,11/0,061 Tnn2es | 25 | 25 | 995] 995 | 261 | 261 2,98
238 | 200 | 200 { 200 | 200 ] 40 | 40 | o202 Tnness | 392 | 391]636] 634 | 075 | 0,75 4,10
WINM20x20, N = 14,5 BA, | = 0,175/0,1 Tn2e7 | 50 | 50 [ 100] 100 | 263 | 263 2,55
239 | 1,24 { 124 123 1,23 | 034 [ 034 | 2550 Trn2gs | 50 | 50 | 200} 200 ] 133 ] 1,32 1,70

TN240 124 | 1241 25 | 249 | 0,34 | 0,34 1,770

TTi1289 10,0 | 10,0 | 200 | 20,0 5,0 50 1,29




Ta6n. 2

Tpancdop- Hanpsokenue BTopuuHoR oﬁm‘r@, 8 : sro:::Haﬁ Tpancgop ﬂanpﬂxggue w??uwnoﬁ oSMOW, B N a‘roZ::uo;
MATOD 4142 1748 1314 1920 15418 2122 omorkm A MaTop 1748 1313 1920 1546 2122 o6morun, A
MM22x32-58, N = 110 BA, | = 1,08/0,62 Tnn3o7 10,0 10,0 10,0 | 100 | 249 | 249 3,00
TNN290 1,25 1,25 2,5 25 0,62 | 0,62 12,50 TN308 10,0 10,0 | 200 | 20,0 | 248 | 2,48 2,07
Tn291 25 25 50 5,0 142 | 1,42 6,25 NNM27x40-36, N = 160 BA, 1= 1,53/0,88
TIr292 25 25 100 ] 10,0 | 062 | 062 4,08 TNR309 1,28 128 | 256 | 256 | 064 | 064 18,2
TNr293 406 | 406 | 632 ]| 6,32 | 062 | 0,62 495 TN310 253 | 253 | 505 ] 5,05 1,28 | 1,28 9,15
TNr294 5,0 5.0 5,0 5,0 146 | 1,46 485 mn3n 25 25 10,0 | 10,0 25 2.5 5,35
TN295 5,0 50 20,0 | 200 50 5,0 1,84 TMN312 10,1 101 ] 20,2} 20,2 | 505 | 505 2,29
TNRA296 10,0 100 | 10,0 | 100 | 2,65 | 2,65 2,44 Tnn313 4.1 41 6,3 6.3 0,63 | 0,63 7,25
TMNz97 9,93 993 | 200 | 200 | 505 | 505 1,63 mn3i4 50 50 100 | 100 1,28 | 1,28 4,92
NMNM27x40-36, N = 135 BA, | = 1,4/0,79 Tnn31s6 505} 505 | 20,2 | 20,2 | 505 | 505 2,67
TI298 125 125 | 125 1,25 | 0,31 0,31 240 NNM27x40-58, N = 200 BA, | = 2,03/1,15
TIr299 1,25 25 249 | 249 0,31 0,31 16,7 TnN316 1,25 1,25 25 2,5 0,31 0,31 25,60
TN300 2,5 25 249 | 249 ) 063 | 0,63 12,0 N3z 2,5 25 2,49 | 249 {0,622 0,622 18,60
TNN301 248 248 | 498 | 498 | 062 | 0,62 8,30 Tnn318 248 | 248 50 50 0,62 | 062 12,90
TMN302 246 246 | 990 | 990 | 245 | 245 4,50 Tnn319 25 25 10,01{ 100 | 0,63 | 0,63 8,00
THA303 495 | 495 | 493 | 493 1,56 | 1,56 6,00 TNN320 50 50 50 5,0 125 | 1,25 9,30
TNN304 4,92 } 492 1001 100 | 245 | 245 3,86 Tnn321 5,0 5,0 20,0 | 20,0 1,26 | 1,26 4,00
TNN305 19,8 198 | 198 | 198 4,0 4,0 1,63 TNn322 10,0 10,0 | 20,0 | 200 | 2,48 | 2,48 3,20
TI306 495 | 495 | 200 | 20,0 1,56 | 1,55 2,56 Tn323 20,0 | 20,0 | 20,0 | 20,0 | 4,07 | 4,07 2,40

(OxoHuyaHme cneayer)

C.BENSEBA, AnuUTakcUasnbHo-NINaHapHLIA BbICOKO-

220064, r.MuHCK, yn.KopeHeBckoro,16,  BOMbTHBIA TPAHIUCTOP CTPYKTYpbI N-p-N

Y1 “3apog TpawsucTop”, otaen mapketuhra,  KTS38A npepnHasHaqeH Ans ucnonb3o-
Ten./pakc (017) 277-59-32, ~ BaHWs B pAaMOANEKTPOHHONM annapary-

E-mail: Isergeeva@transistor com.by ~ P€ LUMPOKOro MpUMEHEHWs, W, B 4acT-
http://www.integral.minsk.by/transisty  HOCTW, B npeofpasoBarensix Hanpsixe-

Hus. Wsrotasnueaetcs B kopnyce KT-26

TPAH3UCTOP KT538A (0.2} Lo

npuBepeHa Ha pu-

cyHke. Bnuskunia 3a-
Ta6n. 1 . pyBexHbi aHanor —
MJE13001. npe-
penbHO aonycrumele
Hanpsxexne Konnektop-amurTep (npu Rea = ), B Uko max1 400 PEXWUMBI 3KCrnyarTa-
Hanpaxenve konnektop-amuttep (npy Ugs = 0), B Uka maxz 600 UMM npuBeaeHbl B
Hanpsikerne amurtep-6asa, B Ugze max 9 Ta6n.1, ocHoBHblE
MNocTosAxHbif TOK KONNeKTOpa, MA Ik max 0,5 3MEKTPUYECKHe napa- 1 2 3
Nocroauubin Tok Ba3sbl, MA I Max 0.3 - 1 - 3MMTTEP
" MeTpbl (Npy TeMne- 2 _ KOMEKTD
OLWHOCTL, paccensaeman Ha konnexvope, B Pk max 07 paType oKpyxaloLen 3 - BA3A
Tennosoe conpoTuBneHue nepexopn-cpepna, “C/BT Rynep-cp 178 cpenbl 2 Soc) — B
Temnepartypa nepexopa, °C T, 150 Taébn.2.
[vanaaon pabounx Temnepatyp cpefbl, °C Ter -5...+126
Ta6bn. 2
MpanuuHoe HanpRXeHue KONNeKTop-amuTTep (npw t,<300mkc, Q<100), B Uksore 400 - Ik=10MA, g =0
OBpaTHbiit TOK KORMNEKTOP-3IMUTTED - -
npv 3aKOpPOYEHHOM nepexone 3muTTep-6asa, MKA ok ) 100 Uka =600 B, Usg =0
OBpatHbiit TOK KOIMEKTOP-3MUTTED NpK “BUCALLEIH” Base, MKA lkao - 100 Uks =400 B, Rgg =
ObpartHblit TOK 3MUTTEPA, MKA 12e0 - 100 Usg=9B
" 10 90 Uks =20 B, Ix= 20 MA
Crarudeckuit KO3(PPUUNEHT nepesaqm Toka h
o hpmyy penaym T 2E 8 - Uks =5 B, Ix= 1 MA
- 05 Ik= 50 MA, Ig = 10 MA
HanpsxeHve Hacbilenus konnekrop-amurtep (npwm t, < 300mMkc, Q < 100), B |
P LU KOJNIEKTOP P (npu L, c ) Ko HAC - 15 I = 200 MA, Ig = 50 MA
Hanpsaxeuune Hacuilenua basa-amutrep (npwm t, < 300Mkc, Q < 100), B lga hac - 13 Ik = 200 MA, Ig = 50 MA
EMKOCTb KONNEKTOpHIro nepexopa, N® Ck - 8 U =10B, 13 =0,f=1 My

EMKOCTb amMnTTEpHOTO Nepexopa, nNd Ca - 80 Usg = 10B,13=0,f=1 My



Kynnto, NPOAAM, OBMEHAIO

Ans nybnukayuu bec-
nnamHbix 0bbaeaneHul He-
KOMMepPYecKko20 xapak- N
mepa o nokynke u npoda-
e paduodemaned, bbimo-
eol u paduorniobumersc-
kol annapamypbi, UX
meKcm MOXHO npuCbiiams
e nucbme no adpecam
119454, 2.Mockea, a/a 37 wnu 220095,
2.MuHnck-95, a/sr 199, nepefasatb No Tene-
oHy B Muncke (017) 249-41-47 wnu vepe3
E-mal ri@radiopage.by

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

—~L

3akaxy QSL-kaprouku

Kynnio' paguoniobutensckyto kapty M1Mpa, UHau-
karopsl HDSP-3906 MAN-8910, uamepurens LC,
akTmBHbie npobHnkn k C1-75 konsua K12x5x5,5
®1500HH K12x4,5x5 5 ©®1500HH K12 ®1000HM,
navens Y436 [C23B

Mory npeanoxutb ans obmena KM303 KMgos,
KT610 KT930 OM®e — 10 wr «keapy 35 ®r22-410
— 6 wT, KI7T6ME4 1 vn

397570, BopoHexckas 06n  p-i4 BopobbeBka,

yn 60 net Okra6ps, 48/1 KpacHasckuin A B

Kynnw paguMocTasumio ¢ AansHOCTLI0 CBA3W He
Mexee 5km

211326, Burebekan obn , Butebekun p-+,

A CokoneHuky, 11, Koxtos B

Yuenuua 7-ro knacca ¢ 6naroaapHocTbio NpumeT
B pap niobon 6/y komneiorep

446110, Camapckas o6n , r4anaesck

yn Bonoaapckoro 5A — 85 LliaBapuna H

Wy nporpammHoe obecneuenne k “CuHresaropy
4acToThl A4Ns pagMocTaHumM guanasorHa 144 146 MMy”
(xypHan “Paavonioburens” N4/95, C 41) Ha niobom
Hocutene (M/c KP573P®5, cainn npowmsku, TeKCT ¢
KOMMeHTapusaMn 1 Ap ), Tpebyercs koHcynsTauus no
N3MEHEHU!O YCTAHOBOUHBIX AaHHBLIX NPOrpaMMbl U No
ycTpaseHuio owmnbok B cxeme

644031, r Omck, als 5553,

C A Nnarmubiv, UASMCS

Ten (381-2) 34-86-84

Mpoaaw ans Tpadcueepa UW3D! KNE BepHb-
ep kBapubl C nasenskamu 8, 10, 135 15, 16 5, 22,
225,23 235 MIy ocb gns ranetHbix Nepeknioua-
Tenei 350 MM, KNE v BepHbep “Ypan-84 nadensku
I'Y-50 yuna crakan” — 8 wy YKB-CTBHUMIO C CUHTE-
3atopom 144 146 My, 10 By, cevesoir BapnanT pe-
nuTepHeie kasane B3-38 (HoBbin), KT970A, KT971A,
KT983A, 6 B, KP10150N2

303200 Poccus Opnosckas 06n , n Kpombi,

yn 30 ner Nobeapi, 4, Bukrop, UASENB

Haunnatowmin pagronioburens KynuT TpaHcueep
vnn SSB-pagnocTaHumio (MOXHO CamMofeNbHYI0), We-
narensHo ¢ [OKYMeHTaluen

198324, r C -Nevepbypr-324 ®BY NBO “E",

BepHosckwin A U

WHeanug 2 rp npocut npucnarb nbeie pagvo-
Aeranu, npubopet, CxeMe CNPaBOMHUKK

423060, TarapcraH, p n AkcyGaeso

yn 60 net OkTs6ps, 8, MAcHukoB A A

Mpoaa koMnbloTep 486 no yacrTsaM MarepuHc-
Kas nnara, npoueccop Intel 486SX25, namaTs SIMM
8x1 M6 30pin, mynbrukapra HDD/LPT/2xCOM, Bu-
Aeokapra SVGA 512 K6 Bbiwnio nouro

354024, r Coun, yn Pyueir ne Cnumona 119,

Napees M B

Wiy cxemy TV 3YCUT 61-21 (*BnexrpoH LI275™)
n TV CTR-204SEMK MK Il ("Elekts™)

157000 Kocvpomckas obn , r Byw,

nep 3apeunbin 3 Oumurpos M

MNpeanarao gOBOEHHBIN HEMELKUN NPUeMHUK
@ “Telefunken”, “Torn E B” — paHueBbiin npueMHUK
Bepte B pabouem coctosHun Mogpo6Ho onvcad B
“Paano-inzaind”, N17 nnu va QRZ RU Mensio Ha
YKB- unu komnbloTepHyto annaparypy

346092, PocroBckasn o6n , TapacoBCkWi p-H,

cr MutsikuHckas, nep Cenosa, 4,

OneitnkoB B A RABLBN

Kynnie KNE or B3®-Curma, MA-02, Bceanana-
30HHbLIN TPaHcuBep, SSB-¢opmuposarens Ha 215 kMy,
TpaHcuBepHyio npuctaeky k P-250M, pene P3C-49,
12B —30 wr

462010, Opexbyprckas obn , n Tionerad

yn Kupoea, 3 — 19, A b Esrpacos, UAISPJ

Ten (35332) 2-22-51

Kynnio namnel 'Y706 nnv ux asanory RE025XA,
Y1086 wynsl k ocumnnorpady C1-64, unn anano-
muHeble, N kabens koakcuaneHbIM ¢ BONHOBLIM CO-
npomBnexsnem 200 OM gns peMoHTa LynoBs

462241, Openbyprekas obn |, r KysaHgpik,

yn MuuypuHa 2A — 66, B 11 Tkau, RW9SJ

Kynnw tpascusep B B fipoagosa, RA3AO, co-
BpanHbin no aBTopckon paspabotke

347800, PoctoBckas H/a 0o6n , r KameHck,

yn Bopowunosa 91 A A Kocoxoros, RABLID

Ten 5-86-02

Npoaam 4 p/cr “Nen-B” Ha 43 My, 1 p/cr “Tlen-b
Ha 56 MMy 1 1 p/cy “Ipannr” Ha 43 MMy

618425, Poceus, r Bepesnunkm, a/a 1301,

Kasguios A N

Npoaaw

- HoBwbie pagvonamnbl Y-81, -50, -34bun ap ,

- nanenokn kepamudeckue MNK-7, 9, noa p/n TY-81,
-50, -29, -13 (TK-71),

- 3M®500-3B, kBapubi 503,7 kMu v ap p/geranu,

-XypHanbi “Paguo 70 92 rr, Bbinycku “BPIT" (MHO-
r0), NUTEPaTypy NO PAAMOTEXHUKE, KHUMM NO PeMOoHTY
TeNneBU30POB, CNPABOMHUKN NO AHTEHHAM W 4P NuTe-
parypy

- XypHanbi “MogenucT-koHCTpYKTOp” M “3a pynem”
70 80-x fr, “TipuycaneSHoe xo3ancrso” 80-x ir

Bbicbinato HaNoXeHHbIM NNATEXOM XyAOKECTBEH-
Hbie OTKPLITKM Ans QSL-kapTouek no 20 kon /wr

Kynnio unu oGmensaio cxeMy 1 onmcasne Tpascy-
Bepa “3dup-M" MNpunoxu1Te onnaueHHLIN KOHBEPT C
06patHHBIM aapecomM

462631, OpenByprckas obn , rTan, a/s 41

Kniowsnkos C N

Npoapam NO gna “ZX-Spectrum’ (Sinclair) Ha guc-
kevax 5,25" B popmare TR-DOS

Wiy komnnnsrop Bemncnka sepcun MC2b v4 Mpu-
NOXWTb KOHBEPT ¢ 06parTHLIM aApecoM

632383, HoBocubupckas obn ,

r Kyinbuiwes, 1 — 20 — 45, Tperenkoe A A

Boiwnte GecnnarHo crapbie paguogeTanm, nevar-
Hble NNaTtbl, MEXaHNYeCKMe U3Aenus U gp Henukeu-
Ol OT CTApoi pagMoannaparypsl (HoBbie 1 6/y)

Npopato crapbie xypHansl “Paguo” 3a 1950-e,
60 80-e rr (He nonHpie KOMNNeKTH) “Pagvoniobu-
1ens” 33 1992 (He Bce Homepa), Buinycky “BPN” 15,
101 1 103, a rakke xypHans “MoaenucT-KoHCTPyK-
Top" M “TexHuka MonoaexM (NoAnvcku 3a 2-3 roaa),
OCTATKN XypHanoB OHbLIA TeXHUK', pagUoTEeXHUYEC-
KYI0 NUTEPATYPY, LOKYMEHTaUMI0 Ha TeneoBopygosa-
HWE, NAacnopTa M CXeMbl HA CTApY!o TEXHUKY (paavo-
Nbi, TeNeB13opbl)

Kynnio unu noMeHAK Ha BbilwenpeanoxeHHoe
yuebrmnkn “TO3" f1 A BeccoHoBa, “3nexrponuka’ Iy-
ceBbix, “KOMMNEKTHbIE ANEKTPONPUBOALY CTAHKOB C
UMNy" (FopeKOBCKOE M3AaTENBLCTBO, ABTOPLI HEN3BEC-
THbI) U AP KHATWM NO TeMATUKe CTaHKOCTPOEHUS

MpywnuTe NOYTOBLIN NEpeBoa UNWU KoHBEPT ¢ 06-
parHbiM aapecoM

455038, Poceus, YensiBbuHckas obn ,

r Marauroropck-38, a/s 105, ®eaopos E b

Npoapam TpaHcusep UW3DI-1
28006, Ykpanna, r AnekcaHgpus-6, yn Mupa, 40/12
E-mail 5351789@sms umc com ua

My cxemet onvcasns curHanos IBM-CoBMeCTMBIX
1K, 1SA, PCI AGP, Keyboard, Mouse-udtepceicel u
Ap , AOKYMeHTbi N0 NPoeKTUpoBaHmnio ycTpoicTs nog NK

E-mail tonder@trktvs ru

Mpoanam pesepbeparop undposoin ans CB-pagno-
craHiiMn TMna S Mini — noaknioMeHne TPaH3uToM ye-
pe3 pasbeM TaHreHTbl (CT'-5), nurasue ot paguoctan-
LMW UNK BHeluHee — 6 12 B

222120, benapycs, r Bop1cos,

yn Cepe6pexsukoBa, 32/41

E-mail hotbird2001@tut by

Mpoaam ckanvpyiowmik noprarveHebiid paguonpu-
E€MHUK (Bce BUAB MogynaunKn) Hacroswas Haxoaka
ANSA TeX KTO 3HAET KaK Pa3dyMHO ero UCcnoneL30Barb
Annapar HOBbIi NPAKTUYECKU He Ucnons3oBanca

E-mail info@cybersenao ru

Mpoaaw 3 MHOrokaHanbHLIX PagMOCTaHLUN Ana-
nasona 27Mrlu, ceteBoi Bnok NWTaxWa k Hum, PTT
Casxapos N B

Ten (3537) 44-30-84

MNpoaato nepeaenatnyto pagnocradumio P-143
Ten 8-02334-2-62-58
E- mail ewB8f@mail ru

MNpopalo Bakyymybie BY-3aMeikatenu B1B, namnbi
['Y-746 -706, -50, -46 -19 -18 -17, TW-76T, MK-71,
633C, muoro CD ¢ paguoniobutensckvMu nporpam-
Mamu 1 HopMaLMEN, KHUrM U paavoniobuTensckue
XypHanw Ha CD Banepuit

428023, r4ebokcapbi, a/s 103

Ten (8352) 31-34-42

E-mail radyw@cbx ru

Npoaam noroneproan4eckyio aHTeHyy (6 aneme-
70B, 14 30 M) Mnn obMeHsio Ha 6/y MMNOPTHLIA
KB-TpaHcveep Bnagummp RA4YO

428017, Yysawckas Pecnybnuka, r Yebokcapbi,

yn M Naenosa, 24 — 213

Ten (8352) 45-35-57

Kynnio aBroMarudyeckui Tiodep tuna AT-150
AT-160 nnu AH-3 ans Tpascueepos lcom-707, nubo
noMeHsl0 cBOW aBToMarndeckmi tionep Kenwood
AT-50 na TioHep and Icom B Unens RA9SZ

E-mail ok@mail orb ru

Kynnio namnbl, MarHerpoHst, TMparpoHsi, J16B u
Ap 3BMM, HoBwIe, NYCTH W CTapeiX rOAOB BbiNycka
MTX90, I'Y6AA, MT307M, MN368, K50, K114, Y735,
Y706, YB67 O AnexcanapoBuu

E-mal gmi@bigmirinet

Ten B Kuese (044) 422-45-82

Wiy cxemy v onvcasve HM-pagronepenaTivke Ha
40 kananos, fuma

E-mail dabazan@fm com ua

vnu lanatos7@yndex ru

KonnektuB pagvonioburenei npuobperer 3a yme-
PeHHYIO NNaTy UNK NPUMeT B Aap pasnuyHoe obopy-
LOBaHWe ANS CO3AaHNA KONNEKTUBHOR PagNoCTaHUMK
Brbpecre O llernos

E-mail brestmedia@mail333 com

Ten (375 296) 478377

MNpeanarale ans pagvontoburenen

- KOHCTPYKTOP, Ha 6e3e KOTOpPOro MoXHO cobpaTk 6
YCTPOMCTB MWHWATIOPHLIA PAANOMUKPOgOH, aBTOMO-
BUneHBI pagMocTopox, npoctylo YKB-paguocras-
LMI0, paavomasik ans rpubuvka Mmerannounckarens
YKB-koxBeprep

- KMAKOCTb COBCTBEHHOIO NPOM3BOACTBA ANA NA-
KM UBETHBIX M YEPHBIX METAanNoB (KPOMe anioMUHNR)

225860, Bpecrckas obn , r Kobpu,

yn pannunasn, 62, H MapTeiHiok

E-mail n_mar@tut by

Ten (01642)22-4-88

Kynnio cuM-kapry ¢ TapugHeiM nnasom MEFTASOH
HOH-CTOR 500 (MockBa)
E-mail nonstop500@seznam cz

Kynnio mvkpocxemel K265YB6 — 4 wT, K228YB2
— 2 wr, unn o6Menso Ha IMD 215-0,3C, -1,2C, -3C,
-6C

396902, BopoHexckas obn , r Cemmnyky, yn Hek-
pacoBa, 11 — 49 AnekcaHap

E-msil ua3og@mail ru

Ten (07372)2-08-77

Kynnso no kopobke CN3-19, CN3-38a — 3,3 kOMm,
33 kOm, MNIT-0,125 — 680 Om 10 kOM, 22 kOMm
33 kOmM, 47 kOm, 100 kOMm, K50-35 nnn nmnoprHbie
— 10 22wmHa25 40B

E-mal sng@icsw mons ru

Kynnio MMKpPOCXeMbl CMHTE3aTOPOB 4acToThl
MC12202 K®1015014

456785, HYensbuHckas obn r Osepck,

yn lavigapa, 23 — 31, Conomatui 6 C

E-mail bons25@pisem net

MpuMy B8 [ap komnsioTeP, HOYTEYK NN KoMnNex-
TYOWME UNW HEAOPOTO KYNNO

210008, benapycs r Burebek, yn 11-a Counanuc-
Tnueckas, 8 — 1 — 52, A Curos

Ten 33-77-87

Kynnio cxeMbl paguocTaHuui paanuuHbix Moaenein
(AanbHOCTL CBA3N — He MeHee 50 kMNoMETPoB), NpPu-
My B aap HoyTbyk nioGon Moaenu

153013 rMBaHoBo, yn KykoHkoBbix, 150 — 116

E-mail virte@dsn ru



Kynnio, nPOAAM, OBEMEHAID

Mpopaat Hegoporo namMnoBesi ocunnnorpadg C1-8,
CGA-MoHuTOp "3nekTpoHnka”
Ten & Mwncke 270-75-79

MNpeanaraso MeTannockaTtens No cxeMe PpuHaa ¢
cobcreenHbIMK SOpaBoTkaMu, NO3BONNUMNMY OBHA-
pyXuTb nnacruny 40x40 cM Ha rny6uHe 1,5 M

225306, Benapyce, Bpecrckas 06n , r KoGpuH,

yn Tpauudxas, 62 MaprbiHiok H A

E-matl n_mar@tut by

MpopaMm pagvoctaHumu P-105 1 P-123M (Bo3n-
Mylo)
Ten 8(256)2 05 63, Ceprei

MNpoaaMm tpaxcueep “MpeavgeHTt fluHkonbH”
(26 30 Mry, USB, LSB, CW, AM, FM) c aeTomo-
6uneHom 1 6a30BOM aHTeHHaMK M ypMeHHbiM B

E-mail alex@vinf ru

Ten 8-842-356-31-67

Npoaato ocunnnorpadb H3015, C1-55 Ges rex
[OKYMenTaunu
E-mail skarp@matl esoo ru

Wy SOKYMEHTaumI0 Ha HOCMMYI0 paguocTaHuuio
“Tpancnopr-H" rOCT-12252-77
E-mail bigboss@tuit 1colony com

Mpoaa xypHane! “Pagmno” (HenonHele KOMNNEKTb!)
3a 1952, 1954, 1958, 1960 1970, 1972 1997 rr,
XypHanb! “Mogenucr-koHCTpyKTop” 1 “TexHnka Mono-
OeXW”, paBNOTeXHUUECKYI0 NMTepaTypy

Nogpo6BHyto nHopMaumio BLILINIO B KOHBepTE ¢ 06-
paTHbIM agpecoM

455048, YensiGuHckas obn | r MarHuroropck-48,

a/a 53, Eerenvn

Wy gokymeHTaumio (MHCTpyKUuMn) Ha MaTpuiHbie
npuntepsl “EPSON” mogenu FX-1050 n LX-100 Kyn-
Nto, OBMEHSAI0 Ha TEXHUIECKYI0 NUTEPATYPY, CXeMBbI, fe-
Tanu

141065, Mockoeckas obn , r Kopones, Bonweso-5,

al/a 1, Bpyckun B A

E-mail bruskin@inbox ru

O6mensso Ha K561UE11, UPY, KN303, KT606,
KT904, dbeppuTtoBble KONbLa 8 KONUYEeCcTEe NO
20 30 wr vnv AeteBO NPOAaM KOHOEHCATOpbl, M/C,
TPAH3NUCTOpBI, GMOLbI, NeuaTHble NNathkl, pene v Op
(6onee 200 HanMeHOBaHWNA, NepeveHb Buitunio), Tpy6-
kv 8/1029M v 31011 (c naHenbkamn n MarHUTHBIMW
3KpaHaMmu)

423250, TarapcraH, r flenuHoropck, a/a 25,

LUtapanos ® I

HyXHa KoaKcUanbHasA Harpy3Kka ¢ BONHOBbIM CONpo-
TvBnexneM 50 OM 1 fonycTMMON MOLYHOCTBIO pacce-
neaHusa 100 Br

Ten 016-55-225-45 ¢ 8 00 go 17 00

Mpeanarawo NpuHUMNWANBHLIE CXEMb! PAaAVoNIo-
BuTenbckux YCTPOWCTB MAW UX KONWUM, CNpABOMHLIE
fAaHHbie UMPOBBIX M @aHANOrOBLIX MUKPOCXEM U p B
ofMer Ha YnCTbie KoHBepTbl OfHA CxeMa — OOuvH KO-
BepT

YKaxure, UTO BAC UHTEPECYeT, M BbILUNUTE KOHBEPT
€ 0BpaTHbIM adpecoM

455038, Poccus, YensbuHckas obn ,

rMarnuroropck-38, a/a 105, Anekcen

MNpoaam nnu obMmeHsAlo xypnanel “Pagvo” 3a
1952 r

Kynnio mogyne DSP k IC-748, UT-106

Wy v opMaynio, Kak cHU3UTL ypOBEHb NOMExX
TV 8 guanasode 144 146 MMy (B okpyre mHoro
nonbckux TV-anrenH)

623271, Ceepanoackan obn , r lertsapck,

yn flekabpucrog, 17, KO M Cesaroropog, RASCCU

Kynnto npoueccop Z80 SIO nam ero aHanor U856
452403, bawkoprocraH, r[laBnekaHogo,
yn 50 ner bawkunpuw, 86, [iposgoe C

Mpopato:

- pagvonamne! HOBble, B ynakoeke, K352 EF860,
P35, STR150/30,

- nepeaatowme Tpybkn-enankonst iN441, NN421-1,
IN422-1, Bce HoROE,

- pagvoNamnbi TeNEBN3UOHHbIE HOBbIE W 67y (xopo-
Las aIMuccus),

- NaMmnbl 3sykoeble 6H2, 603 n 6H24 (B4) — nosble,

- XypHane! “Pagvo”, "Mogenucr-koHcTpyKTop”, “Tex-
HWKa Monogexu”, “KOHbIA TexHuK”, Bbinyckn BPY,

- pagmoTexHnYeckylo NuTeparypy, yuebnuku, cnpa-

BOMHKWKM 80-x rogoe wn kHurn 1950 60 rogoe ([ocs-
Hepromaaar), SOKyMeHTaumIo (TEXHWUECKNEe OfTMCaHWA,
cxembl) Ha J1Y7, reneycraHoeky [1TY-54, renekamepy
KTN-39 v ap

Kynnio unu NoMeHso Ha npegnoxeHHoe y4eb-
Hukn TO3 11 A BeccoHoga v 4p

Buiiunio GecnnarHo konum cTatein u3 XypHanoa pa-
AvonioBUTenbCKON TEMaThKN (0CTaTK)

[ins oreeta — KoHBepT C O6paTHLIM adpecoM

455000, Poceus, YensbuHckas obn ,

r Maruwroropcek, [ouraMmr, a/s 247, EBrevnid

Wy cxeMy npovrpbiBaTens KOMNakY-guCKOB
TELEFUNKEN HS 810 CD

Kynnso KT930A, KTS31A, KTS57A, KTS71A n aHa-
AOrnvHbIe

213500, Moruneackas obn , r Kpues,

yn Bok3anbHas, 3 — 50, Kyxapee A B

fMpopam:
- LC-n3MmepuTens-aBTOMaT (MHOYKTMBHOCTb —
5 Mk 50 T, emkocte — 5 n® 2500 mMkd, raba-

puTbl — 160x60x35 MM, nutanne — “KpoHa” Ha 9 B),
- XypHans! “Pagno” n “Pagnonioburens” TexHwiec-
Kylo nurepatypy v CD-ROM ans pagvonoburenei n
npogheccnoHanos
620138 rEkatepubypr, yn C Ecenuna, 4 — 71,
Anekcangp

Kynnwo ocumnnorpag C1-65A, Hoablv nav 6/y xe-
naTtenbHO He NOGLIBABLIVIA B PEMOHTE W B XOPOLEM
cocTosHun Bo3MOXHBI 1 Opyrve BapnaHTbl MOgenen,
HO 06n3aTensHO He MeHee Yem Ha 30 35 MIuy, Ha-
npuMep, C1-151, C1-166

403993, Bonrorpagekas 060 | HoBOaHHWHCKWMA p-H,

n TpocTaxckui, AGpocumor A U

Mpogaato xypHans! “Pagno” 3a 1983 1992 rr, pa-
avonburensckve NporpaMMbl Ha CD, cxeMbl pagno-
CTaHUuWi 1 nx cepevC-MaHyansbl, log s, map s, cnyT-
HWKWN, AHTEHHBI M NX pacHeTbl U T 4

Kynnio Heaoporo xopowmit CW-manvnynatop

428023, Poceus, rUYebokcapbt, als 103,

B Merpos, RAAYW

-

YBAXAEMbIE YUTATENU!

Modnucambcs Ha Haw xypHanst (uHdekch 48996 —“Paduomup”, 48924 — “Paduomup KBu YKB’,
48925 — “Paduomup Baw xomnsiomep”) so Il nonyzoduu 2003 2 MoxHO no kamanoay AzeHmcmea
“Pocneyams”, ¢.264 unu no kamanozy PO “Bennouma” “'asemst U XypHanst Pecnybnuxu Benapycs”,
¢.159 (pasden “Vadanus PO, pacnpocmpaHsiembie o npamsim dozoeopam”)

Te, y K020 803HUKNU Npobnemst ¢ nodnuckol, Mo2ym nofy4ums Ux u3 pedakyuu Tam Xe MOXHO
3aKa3ame UMeUUEec 8 Hanuyuu omoensHble HOMEPa XypHarnoe 3a npedsidyuiue 200bi

MoxHo 3aKka3atb cneayoline Homepa PacueHkn Ha 1 3k3.
Ton {C y4eTOM nepecbinku)
PamomosuTent | e [RE e | raabyS) | (Gom ovey | Gonbnn
19984, 5 1-—5,8,9,11,12 |1 20 700 5
1999|3,9,10,11 1—6,10,11,12 3,56 25 800 5
20002 —6,8 —12 2—8,10—12 4,6,7,9 11,12 25 800 6
200112 — 6 1,2,4-—6 2—6 30 1000 6
Pamomup Paanomup. Paavomup. Mo Poccuv u CHI | Mo Benapycw | Mo Yxpavte
Baw xomnbiotep |K8 v YKB (poc py6) (6en. py6) | (rpusHbl)
2001(7 —12 7,9—12 7—12 35 1300 7
2002|4 — 12 1—12 1—12 40 1400 8
2003|1 —6 1—86 124—6 45 1700 9
2003|7 — 12 7 —12 7—12 45 1500 9

Hawwu nnarexHsle peKBU3NTbI

- AnNA Xutenew benapycn —
nonyuarens YN "PNA", YHH 190218688

- ana xurene# Poccun u crpad CHT (kpome benapycu) —

nonyvatens OOO "Paguomup Mpecc”, UHH 7729404741,

p/c 40702810900010000084 8 OO0 KB "ArponpoMkpeaut”, -n LUeHTpanbHeiit, r Mockea,
kopp cuer 30101810500000000109, BUK 044525109

Anpec 6avka rMockea, Slenunrpagcekuii np , oM 76, kopn 4,

p/c 3012000004882 8 d-ne Ne524 ACB “Benapycbark” B r Muncke koa 121
Agpec 6anka. 220028, r Munck, yn duskynerypHas, 31
Ha 6nanke nouToBOro nepesoga HeoBXOAMMO OueHb YeTKO HanNUcarte CBOM NOMTOBbLIA MHGEKC,
nonHbIn agpec, GamMunuio, MMA 1M 0T4ecTao nonHocTelo B rpade “Ana nucbMa” neoBxogMMO TOUHO
NepeuncNUTL, KaKME KOHKpeTHO HoMepa Kakoro w3 XypHanoB Bel 3akasbizaetre Npu onnare nnarex-
HbIM NOpYYEHUEM 3TK CBEQEHKA HEOBXOAKMMO yKa3aThk B rpade “nasHaveHne nnarexa’.
Bca undopmauns no E-mail: rm-sales@radio-mir.com

unu no Ten. 8 r.Muncke (017) 221-01-10, (017) 505-13-65

I

BPOCCUM:

e-mail inter@aif ru
B maraaunax paguogetanein “4YUN w gnun”

BOK3ana),
- rMockBa, yn berosas, g 2,

Ha paguopbikax 8 Mockee
MuTtuHckom (MecTa R4, S8, K52, E50, G56),
L{apuuybiHckom (Mecto 121)

MeTpo “Tynbckas”, Mecto 515-19)
Ha YKPAUHE:

B BEJIAPYCH:

\_ HesasncumocTn™)

NPUOBPETEHUE OTAENBbHbLIX HOMEPOB XYPHAJIOB w

B 3A0 “UnTepnpecc — 3kcnpecc” ven B Mockee (095) 208-85-50, 208-67-55,

- rMockea, yn Mnsipoeckoro, g 39 (cr merpo Mpocnekt Mupa™ — paguvanbHas)
- rMockea, yn Meana dpanko, g 40, k 1, cTp 2 (nnatg Pabouni nocenok 15 mux or Benopycckoro

- rApocnaens, yn Haxumcona, 12, ren (0852)27-57-15

B OO0 “TPIHTIKC”. 111024, r Mocksa, 4-s KabensHas, 2A (cT MeTpo “Aauamoropnas’), Ten
(095)258-91-94, 258-91-95 E-mail abook@mail ru, abook@inbox ru

Ha paguopeitkax: “Liapuuslvo” (Mecro 13/A), "Mutuno” (psg 1, koHTeinep 17, mecto T-8), 8 TK
“CaBenoBckni” (cT MeTpo "CaBenoBckasn”, Mecta Ad, AS), Ha KHUKHO# fipMapke Ha “Tynbckor” (cT

B Kuese & pupme “Topm”, ten (044) 227-72-73

B Muncke B Maraszunax “Kuura XXI Bek”, np ® Ckopunbl, g 92, ten (017) 264-27-97 (cT MeTpo
“Mockoackan”) u “Fnobyc”, yn Bonoaapckoro, 4 16, ren (017)227-30-67 (cT Metpo “Mnowass

_/




