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YHUTAUTE B HOMEPE 5/2004:

A TAPACOB UT2FW OCHOBHAA IIVTATA TPAHCHBEPA
Pazpoznennsie nybauxayuu asmopa 6136414 y 4acmu KOPOMKOGONKOGUKOE
HeKOMOpYI0 NYMaRURy ¢ PAXIUYHBIMY GEPLUAMU U UX MOOUDUKAUUAMYU
ocHosHou naamst mparcueepa. Ilosmomy ¢ Hacmosweli cmampe coenana
HORBIMKA NOCTIEO08AMENBRO U3I0NCUmMD “Inonero” npeobpazoeanusn
OCHOGHOI nAAMbL MPAR CUGEPA OM CAMOR NPOCmMOil gepcul 0o nocneoneil,
naubonee ycnoxncnennoi. Kpome mozo, nybnuxyemas ungopmanyus 6yoem
NoReIRA 6CemM PAOUONIOEUMENAM-KORCIMPYKMOPAM, M. K. n0OOPOGHO onucana
CXEMOMEXHUNA U RACMPOIKA OCROBHBIX Y3106 1106020 mpancugepa —
0NMOPHRO2O KBAPKEGOZ0 2EKEPAMOPA, NPEOGAPUMETBHOZO U OKOREUKO20
yeunumenei H4, S-mempa u APY, muxpogponrozo ycunumens, yxia
“aemomamuxu’ u menezparozo zenepamopa.

PMYHACHIIOB, RVICHB 3 3/IEMEHTHAS KOJI/IMHEAPHAA YKB-

AHTEHHA
IIpeonazaemas eRumanuio uumamenei aHmMeRRa NPEORAZINAYERA ONA
pabomsi ¢ nonoce wacmom 144...146 MI'y. KCB na kpasx duanazona —
Mmenee 1,5; ycunenue — oxono 7 0b. Jaxnce npu omcymcmeuu
mponocgeprozo npoxoxcoeRuR, GRmMeRKRa obecnewusaem ycmoiyugyio
ceazb 6 paduyce 50...70 km. J{nA ee ycmano6Ku Ka Kpoike UCROABIYEMCA
Mauma evicomoi 5...6 M, a KpenAERUE K MALMeE OCYULECMEAREMCA Y3TIOM
“Umsi” uz cmexnonacmuxa ouamempom 8 mm.

UYATAUTE B HOMEPE 4/2004:

QUA

B MONTABELl, UA4AM O My3esax cBA3M U YACTHbIX KORNEKUMAX
pagvoannapatypbi

Y KABAHCKUH, UA3FT MyTb uepes Beka

Ratot dakTbi, cobbiTUR

DX-INFO
QSL via

COPEBHOBAHUA

Kanenpapb copeBHOBaHWi

UBA — Welcome to the European Union Contest 2004
AR! International DX Contest

QRP/QRP Party

MARAC County Hunters Contest

Anatolian RTTY Contest

Alessandro Volta RTTY DX Contest

Baltic Contest

QRP MAS

EU PSK DX Contest

Trophy UKRAINE OPEN

Kpatkue utory Baltic Contest 2003 (no ctpaHam ex USSR)
Kpatkue utorn Alessandro Volla RTTY DX Conlest 2003
AUNAOMbI

Cepren ECEHWH

KYMONA 3EMINN PA3AHCKOWN

EkatepunGyprckun agrobyc — 80 net

APENOQOBHW Teopocuin ThBPHOBCKW

Opecca

POBWH30HbI B 9OUPE

nryabiMA UABMF Kacnuia 2003

YKB

I TAMNYEB, RA3XB Paguoniobutensckne UC3
YCUNUTENU

A TUTOB, A CTEPXOB, B HEHAEBA Ycunutens MOWHOCTU
auanasona 140 150 MINy

E MAHAHKOB, RA3QBV Namnoebiv AByxTakTHbIA LMY
TPAHCUBEPDI

Tpancueep Yaesu FT 857

A TAPACOB, UT2FW OcHoBHraf npaTa TpaHcuBepa

C PAOYEHKO US8MX MepBbin reTepoauH noBUTenbekoro
KB TpaHcuBepa

B PYBELIOB, UNTBV Tpaucueep “Contest-5,5"

AHTEHHbI

B JEHNCOB, EW8VD “AxteHHa “Sloper” na HY ananasoHax
N TPUTOPOB, RK3ZK BbicOTHbIE HEBUAUMbIE aHTEHHbE
OAVWMKECT

AOCKA OBbABNEHUN

CQ de

Baw krJmnbiomep

YUTAUTE B HOMEPE 5/2004:

B KYI] CEI'OIHA H 3ABTPA KOMIIBIOTEPHbBIX KOPITYCOB
Kopnyc 018 Komnsiomepa a613emca He MO 1bKO “YRAKOGOUHBIM RUUKOM ™,
HO U 00CMAMOUHO BANCHBIM ITEMERMOM, 0GeCneNUBAIOU(UM PAMeleRUe U
JHcecmryio puKcanuio ecex ezo ycmpoicms, ux snexmponumanue u 3auqumy
0060AbHO XPYNKUX “eHympeRnocmeil” om ¢o30eilicmeus oxpyrcarouiei
cpedst. Ewqe coecem Hedasro npaxmuiecku ece KoMnpiomepHme Kopnycd, 3a
UK eM omoenbHbIX 00pozuX “6penoos”, evizIRdENU KAK BAUH eybl-
Gpamopa, NOPANCAR 632120 C6OUM YHBLIBIM 00K 000PaZUEM OOURAKOGO CEPBIX
xopobox. Ho 6 nocnednee gpems éce pe3Ko UIMERUNOCH — COGPEMERKbIE
Komnbromeprvie Kopnyca obpe:1u apKkui, 6pockuii 6u0, obozamuguiucy npu
IMOM yenbIM PROOM HOGHILX OJIA HUX YRKyui.

B KHPHYEHKO KAK C/IEJIATH 3AIPY304HYI0 34CTABKY WINDOWS
Bam ne nadoena od0noobpaznan sacmaexa npu zazpysxe Windows,
npocnaeasiowas “Windows'95 Microsoft Internet Explorer” unn npocmo
“Windows’98” c npumumuenoi 08usicywieiica 2paduenmnoii cmpoxoii ¢
HuxcHed wacmu Ikpana? H xoms 3ma 3acmaexa “Oeparcumca’” na Kpare
8CE20 HECKONBKO CEKYHO (nPasda, KA HEKOMOPLIX MAULURAX — 00 MUKYMb),
8CE dice XOUEeMCR uMems u 30ecs 1mo-mo ceéoe!

H POLIUH TTPOI'PAMMA JUUIA PASPE3AHH S ®AHJIOB
Kax paspe3ams 3a0annslil paiin Ha wacmu yKa3anRou ORURY, unu
noaysums wacmo aira yKazanRoil O1UKbL, HAYURAR ¢ YKAIARK 020
cMeujenus, unu nponycmums nepevie X Gaiimos aiina, a ocmamox
pazpesamo Ha wacmu pamepom Y Gaiimog, unu pazdeaums gaiin na wacmu
¢ X, YuZ6aiimoes u ocmamox?

E UJIACOB MAXI-EDITOR
O0Hoil u3z nepevix 3adau, K pble NPUXOOUMCR peuiambd HAYURAIOMUM
noavzosamenam Sinclair-coeMecmumvix Mawiun, agnaemcs “obyvenue”
c80€20 KOMNBIOMEPA 00wenI0 Ka pPoORom A3bike. Ecnu ucnonszoeams
nezasucumyro om I13Y npouedypy 6618004, mo noReAREMCI BOIMONCHOCH
HCRONBIOBAMB MO CEOEMY YCMOMPER IO He mobKo 96 cumeo06 ¢ Kodamu
om CHR$32 00 CHR$127, 06biuro npumensemulx OnA pycuuxayuu, Ko u
ewge 128 cumeonoe ¢ xkodamu om CHRS128 0o CHR$255 exmouumensno.
Takoli n0dx00 Kk pewenuio 3a0auu pycuduxayuu nozeonsem 6es kakoz2o-
NUGO eMEUAMENBCMEA 6 CXEMY KOMRBIOMEDA NOJROKERR O pabomams ¢
KUPUIRU YL, COXPARAR NPU IMOM § NOAROM 00beme 6ce IHAKU TAMUHCKOZO0

angaguma.
YUTAUTE B HOMEPE 4/2004:
BOKPYrF NK
MYTNTLTUMELNA

# COLMH Buayanusauus B Winamp Advanced Visualization Studio
HE TOJIbKO HOBUYKY

KNYG “1 ANPENA"

PrANEEB /HI-TECH Cara o koaupoBkax

A FOPAIYKNH OnepauvoHHas cuctema Menuet OS

A MPUHYYK Annmauust ¢ Macromedia Flash MX
AHnmauna PopMbi

B KyU “YnopspouuBaryenu” AMCKOBOTO NPOCTpaHCTBa

UMN HEMHOTO O COBPEMEHHLIX AedparMeHTaTopax

C PIOMUK WwTepHeT kanennockon, freeware #5
DAVIDKECT

NPOrPAMMbI N ANFOPUTMbI

YPOKH NMPOIrPAMMHNPOBAHNA

A MBAHYNKOB COM — 370 He cOH

A KOPBUT, A UEPBEAKOB MporpammupoBatue B cpege Visual C++ 6 0
Wenonb3oBakve AMHaMuYeckn sarpyxaembix Gubnuorex
ANANOI NMPOrPAMMUCTOB

CyberMamac /HI-TECH TeopeTuueckne OCHOBbE KpakuHra
A TEPEUWIKWH/HI-TECH HectangapTHoe Ucnonb3oBaHue
Tabnuubl penokauuin PE-daina

E IEBEAEB WcTopusi ofHOW cUCTEMbI

M UWINPKO Microsoft Agent

Yacts !l

B MOHOMAPEB Bepudurauust 1 cneyudukaums B nporpaMmMupoBaHnm
O BA/IBMA Hactpouka COM nopra

PELEENTDBI

PKAPIMAY 3anucky nons3oBatens Win 3 11

MUP 8 BUT

M POLUMH TMocTpoexue Tabrnubl rpoMkocTi B nneepe Pro Tracker 3
UrPOTEKA

A BEHOMIOBCKMHA Call of Duty

NOCKA OB bABAEHUA

Kynnio npopam, o6mensiio



A.MAPTEMbAHOB,

r.Cesepck, Tomckon o6n.
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Mpeanaraemas BHUMaHWIO YATaTenNen
KOHCTPYKUMS, kak crieayeT U3 Ha3BaHus,
He COAePXKUT HOBbIX CXEMHbIX PeLUEeHUA.
FmasHas 3apava, KOoTOpyH CTasun ne-
pen coboit aBTop npu ee co3gaHuu —
3710 cCobparh U3 LUIMPOKOAOCTYMNHbLIX MUK-
poCXeM KOMMaKTHbIR YHUBEpCanbHbin

- ycunurtens MowHocTtu (DA3);

- UHTerpansHsle ctabunusartopsl Ha-
npsbkeHuns (DA4, DAS).

CenekTop BXxo0B pacCunTaH Ha KOM-
MYTauuIo ABYX cTepeoOHUUECKUX CUr-
Hanos 1 yaobeH ans seibopa UCTOUHU-

Ka curHana s marHurtonax (paguonpu-
eMHuK nubo marHutodoH). Mpu 3amebl-
KaHuM koHTakTa 5 pasbema XP2 Ha 06-
Lwui npoBoy, ABYHAMNpasneHHbIe KMo4Yn
MukpocxeMbl DD1 oTkniouator Bxoa | oT
ycunutens u nogkniodator sxoa . 4ns

yCUnuTenb, NPUrofHsIn Ans pa3Hoob-
pa3sHoro npumeHeHus. MNpu ee paspabort-
ke ocoboe BHMMaHWe Obino yaeneHo
paBHOLEHHOCTU XapakTepUCTUK BCEX
3BeHbeB 3BYKONPOBOASALLEro TpakTa, u4to
Mo3sonseT C MMHAMYMOM Mepeaernok Uc-
none30BaTh oTAENbHbIE Boky B APYrvX
KOHCTPYKUMAX,

MpunuunuansbHas cxema ycunurens
{pwc.1) cocrour 13 cneayiowmx 6nokoB.;

- cenekTop sxopnos (DD1);

- 3NeKTPOHHbIN perynatop rpoMKoCcTu
n Tembpa (DA1),

- MpoLeCccop NPOCTPaHCTBEHHOTO 3BY-

Burana3oH HanpsXeHus nutaHus, B

- TPOMKOCTH

- temM6pa BY Ha 4acToTte 16 k'Y

- Tembpa HY Ha wacToTe 40 'y
Pa3peneHue kaHanos, b, He xyxe

Buana3soH Hanpskenuit nutanus, B
KoadhduumeHT rapmonuk, %, He Gonee
PaspeneHue kaHanos, ab, He xyxe

uaHus (DA2);

flapameTpbl perynstopa Tembpa:

KoadpduumeHt rapmoHuk, %, He Gonee
[uana3soH perynuposku, ab, He MeHee:

TunoBoe 3HaueHue notpebrnsemoro Toka, MA

OcHoBHble xapakTepucTuku TDA1524A:

TunoBoe 3Hauenne notpebnsemoro Toka, MA

7,5...16,5
0,3

-80...+21,5
15
-19...+17
60

35

45...16,5
0,1
60




Ta6n. 1
o

Mcespocrepeo “1” N Fopur MNoraweH
PacumpenHoe ctepeo "1 1" MNorawen Fopur
Crepeo “Qg" X lMNorawen Morawex

NMpumevanue: “X” — NOrMHECKUN YPOBEHD 3HAYEHUS HE UMeeT

aBTOMATUYECKON KOMMYTauUUU MOXHO
MCNonbL308aTL NepexnoyaTeny MarHu-
TOHOHHOWN NaHenu, KoTopble Npy BCTaB-
K€ KacceTbl 3aMbIKaloTcs Ha obmin npo-
sog. Ho 8 npocTeix MM, kak npasuno,
MMEETCA TONBLKO BbIKMIOYATE L MUTAHUS
anexkTpoasurarens B atom cnyvae ons
KOMMYTauuu curdanos uenecoo6pasHo
MCNONbL30BaTh BLICOKUW (@ He HU3KUN)
NorYecknin ypoBeHs Ha ynpaensiowmnx
exogax 9, 10, 11 Mmukpocxem DD1. Ang
3TOro HEOBXOAMMO BEPXHUIA NO Cxeme
BbIBOA pe3ucTopa R1 coeguHutb ¢ 06-
wm nposogom. CneayeT ToNLKo No3a-
6oTuTbCR, UTOBLI HANPsHKeHWe ynpaene-
Hus (nuTanus), nogasaemoe ¢ JNINM Ha
yKasaHHble BXO4bl, Haxoaunock B npe-
penax 0,7U;.. U, DD1. K ycunutentio
MOXHO NOAKNIOUNTL Y BHELUHUIA NCTOM-
HUK curHana (riesgo XS1). Mpu 3tom
Apyrue NCTOUHKKK 3BYKa OTKNIOYAnTCA
KOHTaKTaMu yKka3aHHOro rHesaa.

Perynatop rpomkoctvt 1 Tembpa (DA1)
Npy¥ MUHUMYME HaBECHBIX ANIEMEHTOB
MOXET NOMHOCTbLIO 3aMEHUTL CXEMY,
npusenexnyto B [1], u obnapaet poc-
TaTOMHO HENNOXUMK XapaKTepucTrKa-
mu [2].

Mpoueccop NPOCTPaAHCTBEHHOTO 3BY-
YaHus! [3] no3sonseT crylwars 3ByKOBbie
nporpaMmel B Tpex pexumax: “MNcesno-
crepeo’, “Crepeo” v “PaclumpeHHoe cTe-
peo” Mpu nposepke cOBPAHHOTO 3K3EM-
nnapa ycunuTens okasanoch, 4YTO He-
KOTOpbie cTepeoOHUYECKUE UCTOUHI-
K 3BYKa Cy6BEKTUBHO BOCNPUHUMAIOT-
cs nyullie Ha cnyx B pexxume “Mcesno-
cTepeo”, Yem B ocTansHbIX. Ketaty, ote-
YecTBEeHHbIE aBTOMOGUNBHBbIE MArHUTO-
Nbl NPOLUMbIX NET BbINYCKA TAKUWX MApoK
kak “Buinuna”, “fpoaHo”, “Ypan™ v ap.,
UMET MOHOGOHUYECKUI paguonpuem-
Hbil TpakT. Mpeanaraemas KOHCTPYKUUS
ycuUnuTens No3BonsieT OCyLiecTBUTb
aBTOMaTHYECKU Nepexon npoueccopa
13 pexuma “Crepeo” wim “Pacumpe-
Hoe cTepeo” B pexum “Tcespoctepes”
npu BKMlOYEeHWN NpueMHuka. [ins atoro
vcnonb3yeTcst cBOBOAHbIN KU MUKPO-
cxembl DD1 (koHTakT 3 pastema XP5
HeobxoauMMo coeanHUTbL C TOUKON “6” Ha
cxeme). KonTakt 2 pasbema XP5S cne-
AyeT octasuTh cBo60AHLIM, €CNK B Ka-
YyecTBe “OCHOBHOTO” pexumMa UCnonb3y-
erca “PacwupeHHoe ctepeo” (BHYTpw

mukpocxemsl DA2 Ha ynpasnsiouwmx
sxonax “Control” 11 n 12 nmetores “noa-
Tarueawilne” pesuctopbl). Ecnu xe
marHutTocoH pabotaeT 8 pexxume “Cre-
peo”, To KOHTaKT 2 pasbema XP5 Heob-
XOAUMO COEAUHUTL C TOUKOW “a”. floru-
Yyeckue ypoBHu Ha Bxogax 11 n 12 muk-
pOCXEMbI B 33aBUCUMOCTH OT BbIGpaHHO-
ro pexuma npusegeHst 8 Tabn.1.

B cnyyae npuMmeHeHust ycunurens B
Tenesusopax Unv KOMnNeLITEpax, ot ce-
nexropa curHanos DD1 v perynaTtopa
rpoMKocTu u Tembpa DA1 sBnonHe Mox-
HO OTKasaTbesl. B koMnbloTepax ecTb
BO3MOXHOCTb perynupoBarthk rpOMKOCTb
n Tembp NporpamMMmHO, a B HEAOPOrUX
MoZensix Tenesn3opoB perynuposka
Tembpa MOXET NPUBECTU K UCKAKEHWIO
3Byka (Hanpumep, “gpebeaxannio”) seu-
LYy HEBLICOKOIO KayecTBa AnHaMUIecknx
rONOBOK U HEBAXHOTO aKyCTUYECKOro
0hOPMIIEHNS KOPMNYCOB.

B ycunutene MoLHOCTM NpuMeHeHa
Aaneko He CoBpemMeHHas, v No 3Tow npu-
YnHe Hepoporas Mukpocxema, obnana-
HoLas XxapakTepucTUKamm1, COOTBETCTBY-
HOLMMK OCTaNbHOMY 3BYKONpPOBOASLLE-
My TpakTy. Mukpocxemy TDA2004 mox-
HO 3aMeHWUTL Ha aHanoriunyo TDA2005
unun 6nuskyro TDA2009. B nocnegHem
cilyyae COKpalaeTcs YMCNO NACCUBHBLIX
anemeHToB — KoHgeHcaTopbl C37, C38

u peanctop R25 He ycTaHasnusatotcs.

Mutaume mukpocxem DD1, DA1 nDA2
OCYLLECTBNSAETCS OT UHTerpansHoro cTa-
6unusaropa DA4 MNoTtpebnsembiit 3TOM
YacTbH CXEMbI TOK He npesbiluaeT 70 MA
(c yueToM NoTpebneHns ceeToamnonos).
Ons nutaHus ycunutens MoLHOCTH
NpUMEHeH OTAENbHBLIA Perynupyembli
CTabunu3artop HanpsXXeHUs Ha MUKPO-
cxeme DAS WcnonbaosaHue ctabunu-
3aTopa HanpsmKeHust NO3BONSET 3HAUYK-
TenbHO CHU3UTb EMKOCTb KOHOAEHCATO-
pa unbTPa NUTaHWUR, KOTOPLIA YacTo
[OPOKE MUKPOCXEMBI.

OpHako TOK Harpysku NpMMeHeHHOW
Mukpocxemsl DAS orpatudeH Ha ypos-
He npumepHo 1,5 A. MoTpebnsembli xe
mukpocxemon DA3 Tok MOXeT JocTuraTe
3 A. Kak nokasana npakTuka, 8 pexume
MakcuMmarnsHOW MOLLHOCTU HeaonycTu-
MO BO3pAaCTaT UCKaXeHUs yeunuTens.
MoaToMy B AaHHOIN KOHCTPYKUMMK NPUHS-
Thbl MEPbI MO CHYKEHUIO BbIXOAHOM MOLL-
HOCTW, @ cneaoBartensHo, u Notpebnsae-
MOFO TOKa. [ins 60onbLlwKMHCTBA criyvaes
BMoMHe JOCTATOMHO MOWHOCTH 2.. 4 BT
Ha kaHan. KctaTti, npu Tako BbIXOQHON
MOLLHOCTH 0BecneumnsatoTcst MUHUManb-
Hble UCKaXeHns, a B cuny ocobeHHoC-
Teh 4enoBEeYEeCKOro Criyxa, CHWKeHue
rPOMKOCTH HE3HAUUTENLHO. B KOHEYHOM
cuete, KayecTso 3Byka Byner onpege-
NATLCS AKYCTUUECKUMI CUCTEMaMM.

[ns orpaHruyeHns BLIXOAHOW MOLLYHO-
CTW B JaHHO KOHCTPYKLMK MOXHO Npw-
MeHUTb Cnegyrowme metoaet. Bo-nep-
BbIX, CHU3UTb KOIHOULIMEHT yCuneHums
DA3, KOTOPbIA 3aBUCUT OT COOTHOLLIEHUS
peauctopos R17-R21 (R20-R22). Ho,
COrnacHo NacnopTHLIM AaHHbIM, OH HE

AnekTpnyeckue xapakrepmctukm TDA2004A:

Auvanason nanpsxeHus nutanus, B 8...18
KoadduumeHT rapMoHuk npu Pgy,,=6 BT, %, He 6onee 1
MunumaneHoe conpoTusneHue Harpysku, Om 1,6
MakcumanbHbiin noTpebnaemMbin TOK B pexxume “nokos”, MA 120

Tabn. 2
Paszgenenve Lenen no
C33,C34 220 Mk® ROCTOAHHOMY TOKY B
uenn OC
C37,C38 100 mk® Bombtogoobaexka
C40 10 mMk®  [lopasneHve nynbcauni
YacToTHas
C36,C39 0.1 mxd crabunmaayus
R23. R24 10m JacTorHas
ctabunuaauvs
R25 120 xOM CuMmMmeTpupoBaHue

BbIXOAHOrO CurHana

Yeenuienue HWKHen
rpaHMLbl HacToT

YBenuieHme uckaxeHun
HA HM3KOW YacToTe

YeenuueHve nynbcayui

CamoBo3byxaenne
CamoBo3byxaeHve
Ha BLICOKON HacToTe npy
VHAYKTUBHOR Harpyske
YMeHb UweHe BeIXOAHON YmMeHbueHve

MOLLHOCTH BbIXO[1HOM MOUHOCTH
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FULL STEREO
AMPLIFIER FOR
MINI SYSTEMS

HOT “Knoya”, U ecTb ONACHOCTL Ne-
penyTaTb NOPSAOK CoeanHEeHUs.

Peanctopm R2, R3 1 R13 pac-
NansaloTCsl CO CTOPOHLI NEYaTHbLIX
nposopaHukoe. Pesuctopw R2 1 R3
Heobxoanmbl, ecnu BxoaHas em-
KOCTb Crnegytollero kackaga npe-
sblliaeT 200 n®. INpu npumeHeHUn
ManorabapuTHbiX UMNOPTHLIX Ae-
Tanewn pesuctop R13 moxet 6biTh
yCTaHOBMEH Nop MUKpPOCXeMOoKn
DA2.

Mukpocxema DA3 kpenuTcs Ha
[opantoMUHUEBOR NPSMOYTonb-
HOW NNAacTUHE, YepTex KOTOPOWN

1o DD1

nokasaH Ha puc.3. Beisog 9 Muk-
pocxembl DA3 nepepf, yctaHOBKOW
Heo6x0AUMO BbINPSMUTL B ropu-

30HTanbHOM NIIOCKOCTH, YANUHWTL
NPOBOAHWUKOM 1 BNasTL B COOTBET-
cTByloLEe oTBepcThe nnath. O6-

Wi BbiBOg 6 Mukpocxembl DA3
ANEKTPUHECKN COEAVHEH C KpEenexX-
HbIM (hnaHueMm, U BbIBOOLI Pe3unc-
TopoB R23 n R24 coepuHeHbl €
o6LWmm NPOBOAHUKOM Yepes nnac-

pomkeH 6biITb MeHblue 26 b (32 b ans
TDAZ2005S). Bo-BTOpbIX, YMEHbLILUTb
HanpspkeHne nutaHus. OHo 6esbones-
HEHHO MOXeT GbiTb CHWKeHo o 12 B
noaGopom pesunctopa R26. Mpu 3tom
HEeobX0AMMO YMEHLLUUTL HanpshkeHue
NATaHUA U OCTanbLHOM YacTU CXEMbI NPU-
MepHo Ao 9 B, npumenus B Kadectse
DA4, nanpumep, 78L09. N, HakoHeu,
OrpaHyUuMTL BXOAHOE HanpshKeHwe uc-
TOUYHMKOB curHana. [lenars 3710 nyudwe
Ha BbIXOOE CAMWUX UCTOYHWKOB C NOMO-
Wbto genutenen HanpshXxeHus. 3To No-
3BONUT YPaBHATb CUTHAIbI NO HANPSHKe-
HUIO ¥ n3bexaTb Pe3Koro UaMeHeHus!
rPOMKOCTU 3BYKA NPW CMEHE WUCTOUHK-
KOB CUrHana.

HaaHaueHue ocTanbHbiX NACCUBHBIX
ANEMEHTOB yCHUIUTENs! MOLHOCTH YKa-
3aHoO B Tabn.2.

Bce petanu ycunurens, 3a ucknove-
HWEM OpraHoB yNpasneHus U anemex-
TOB UHOMKaUWK, pasMeLleHbl Ha nevart-
HON nnarte pasmepamun 122,5x45 mm
{pKc.2),koTopas U3roToBrEeHa U3 OaHO-
CTOPOHHErO HONLIMPOBAHHONO CTEKNO-
TEKCTONUTA ¥ paccunTaHa Ha yCcTaHoB-
Ky ManorabaputHoelx getanen. 3nekTpo-
NUTUYECKnEe KOHOeHCaTopbl — mnobble
manorabapuTHbie. OcTanbHble — kepa-
muyeckme. B kauectBe C4...C7,
C17...C23 »xenatensHO NPUMEHUTL KOH-
OeHcaTopbl C I0NYCKOM He xyxe 5% u
HopMupoBaHHbIM TKE, Hanpumep, nv-
nopTHbie NneHouHbie. MHesgo XS1 —

Tuna “JACK", oT cTtepeoTenetoHOB.
Pasbembt XP2...XP5 — Tuna PLS (npu-
MEHSIIOTCH B KOMNbIOTEPAX AN YCTAHOB-
KW TAK Ha3biBaeMblX [)KaMnepos — ne-
peMbidek). OTBETHOM YacTeio cnyXaT
po3aetku TUna BLS. AsTop ncnons3osan
oTeyecTseHHbie pazbembl Thna OHLL. A
B TOM, W Opyrom criyuyae Heobxoaumo
66IT6 BHUMaTEeNsHLIM NPYU NoAcoeaUHe-
HWUW, T.K. YKasaHHble pasbembl He UMme-

TuHy. ToaToMy Ans yMeHblueHus
nepexocaHoro ConpoTUBNeHus crie-
AyeT No3aboTUTLCA O HAOEKHOM ANeKT-
pUUYEcKoM KoHTakTe “kpenexa” nubo mc-
NOnb30BaTh NPOBOMOYHLIE NEPEMBIYKK.

Mukpocxema DAS kpenutcs k nnac-
TuHe ¢ obpaTHon cTopoHbl. Pnavey,
MUKpPOCXeMbI 0rKeH BbiTh 3neKTpriec-
KW M30MNMpOBaH OT NnacTuHel. OgnH U3
BapuaHTOB KpenneHus nokasaH Ha
puc.4. [ToHATHO, YTO NNowaaun nnacTu-
Hbi HepgocTatodHo ans adpgekTuBHoro
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Ilpoxnanka
COARHAR

LUanba
TEXCTONWTOBAA

ladka

Bunr M3
NXB-Tpy6ra

Muxpocxema

Nposoanux

K KOHTaKTY 4
nnavsl (+UcT )

Puc. 4

OTBOAA TENNAa OT KOPMNYyCOB MUKPOCXEM
DA3 n DAS5, HO oHa paccuntaHa Ha
KpenneHue K MeTannuyeckomy Kopnycy
npubopa. B npotuBHOM crnyyae K Bepx-
Hel 4acTu NNacTUHbl KpenaT AoNONHN-
TenbHbLIM paguaTop.

Tabn. 3

CXEeM C NpUMEHEHUEM MUKPOCXEMbl
TDA2005, Hurpe He ykasaHo Ha cyule-
CTBEHHbIE OTNHUYKA ee UCMOMb30BaHNUS B
3aBUCUMOCTH OT BYKBEHHOIO MHpeKca.
Mexay Tem, B [4] ykasbiBaeTcs, 4To UH-
bekc “M” npegHasHadveH Ans MOCTOBOIO
BKIOYEHUS, & uHaekc “S” — Ans ctepeo-
cdhonnyeckoro. Ha ato cneayet obpatute
BHUMAHWE NPK NOKYNKE MUKPOCXEMbI.
Mepepn BKNIOUEHNEM COBPAHHOTO YCU-
nMTEeNs cnepyeT TLATensHO NPoBepUTL
NPaBUNbHOCTbL MOHTAXA W YCTAHOBKY
BCEX NepeMbIyek, T.K. U3-3a OTHOCUTENb-
HO NINOTHOrO MOHTAXa UCNpasnNAaTb
oLnbku 6yaet NOTOM 3aTpyaHUTENbHO.
Camas pacnpocrpaHeHHas ownéka, no
HabniogeHusm asTopa — “nepenyToiBa-
HUe” NONAPHOCTU IANEKTPONUTUYECKUX
KoHpeHcaTopoB.. HacTponky cobpaHHo-
ro YCUNUTEens XenaTenbHo BbINONHUTL

OcranbHas 4acTb CXeMbl HUKAKON
perynupoBk1 He Tpebyet u npu npa-
BUNbHON CO0PKe 1 CNPaBHBbIX AeTansax
HauuHaert pabotarts cpasy. [1pu 3aTpya-
HeHusiX, B Nepeylo ovepenb, crepyer
NPOBEPUTL HanpshXeHWUs Ha BbIBOAAX
Mukpocxem DA1 u DA2, koTophie yka-
3aHbl B Tabn.3 ons HanpskeHus nuTa-
Hus Ug=12 B.
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Bce npyMeHeHHbIe B yeunutene Muk-
pOCXeMbl UMEIOT OTEMECTBEHHbIE aHarno-
ru: KP1561KM5 (DD1), K174XA48
(DA1), K174XA41 (DA2), K174YH27
(DA3), KP1157EH1202A (DA4), a Take
KP142EH12A (DA5) MNpaegaa, kak noka-
3blBAET NPAKTUKA, KA4YECTBO ITUX MUKPO-
CxeM OCTaBnseT Xenatb nyywero. B oc-
HOBHOM 3T0 oTHOcUTCS K DA1 1 DA2.

Hanaxusanue ycunurtens uenecoob-
pPasHO HavaTb C yCUnUTens MOLHOCTH
W, XenaTtenesHo, A0 YCTaHOBKK OCTanb-
Hbix 6nokoB. 3aech aBTOP CTONKHYNCS
C HeoXnaaHHon npobnemoin — HecMoT-
ps Ha MHorouucrneHHbie Nybnukauun

122 51
DA2 6.1 61 62

56 56 28 61 0 38 0 38
62 62 6.2 - - 12 6

C NOMOLLLIO reHepaTopa CUHyconaanb-
HbIX kKonebaHuit 1 ocuunnorpaca no
W3BECTHON MeTOAMKe. YpoBeHsb BXogHO-
ro curdana gnst DA3 He gormkeH npeshbi-
wars 100...200 MB. PerynupoBky koad-
buuMeHTa ycuneHus BoiNOMHAIOT, Kak
onucaHo Buiwe. Ecnn ycunutens Bos-
6yxxgaeTtcs, HeobxoouMO NPoBepUTL
HOMMHanbl uenoykn R23-C36 (R24-
C39). B HekoTopbIX Cry4asx MOXHo No-
npo6oBaTL YCTaHOBUTL KOHAEHCATOPbE
C31, C32 emkocTsio 100...180 nd. Bos-
MOXHO Takoke CamMoOBO30yXaeHve U3-3a
HW3KOro kayecTBa koHgeHcaTtopos C41,
C42 (c noBbitLEHHON UHOYKTUBHOCTbLI0).

61 28 56 56 51
47 47 62 62 62 62 61

0 3 38
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MpocTbie MarHuTonbI. Yauwe scero
KUTaNCKOro Npou3BOACTBA, HePEeaKo
“NprKasbIBAKOT JONTO XUTh”. OCHOB-
HOW NpUYKUHOR SiBnsieTcs “cropaHune”
€OUHCTBEHHOW MUKPOCXEMbI.
OrpaHUYMUTLCS TONBKO PEKUMOM BOC-
fipoussefeHuns), T.e. NpeBpaTnTb Mar-

BG1

Puc. 1

f (11 7’ hyt
PeaHnmaumnsa’” kKuUutamckumx

HUTONY 8 NpourpbiBaTensL Kaccer, TO
MOXHO BOCNOMb30BaTLCA Npepnarae-
MbiMu Ha pyc.1 1 2 cxemamn. Obe cxe-

MarHmTon

Mbi HAZEXHbI U NOUTH HE HYXAaKTca
B HAcCTpoWke. JleHTONPOTMHKHLIA MexXa-
HU3M UCnonb3yeTcs cTapbivi. Ha cxe
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Dob6asnenne npeanaraemoro npubo-  Unpukatopw VD1...VD3 — pasHougerT- CTbiKOBKA BXOAa yCTPONCTBA C BbIXO-

pa K asTomMarHutonam v asTomobune-
HbIM PaguoCTaHUUAM 3HAYUTENLHO
ynyJliaeT ux cepsuc. TOHaNbHLIA CUr-
Han Bbl30Ba B paguocTaHuun otobpa-
XaeTcs BCMNbILLKON OAHOTO CBETOAUOAA,
peyb U My3blka — LBETOBON raMMOMN.
Takoe ycTponCcTBO NONe3Ho Takke Ans
3KBanaw3epos.

YCTPOWCTBO NOCTPOEHO Ha 4 TpaH3u-
ctopax HaVT1 peanusosaH npeasapu-
TenbHbIA yeunutens MpuMeHenve TpaH-
sucTtopa KT3102E noseonsiet “packa-
yaTte” CXxeMmy OT goctatoyHo cnaboro
curHana Ha sxoge (nopsipka 0,1 B). Ha
TpaHsucTopax VT2...VT4 cobpaHbl oa-
HOTUNHBbIE yeunuTenn. Nx otnnune gpyr
OT Opyra— B Y3KONONOCHbIX PUNLTpax,
NPONYCKALWKUX onpeaeneHHyio 4acTo-
Ty. PunsTP Ha koHaeHcatope C3 nponyc-
KaeT CurHanbl BLICOKON (Bbiwe 5 K'u) va-
cToTbl, Ha C4-C5—cpepneint (0,5.. 2ky)
# Ha C6-C7 — Huskon (Hwke 100 Mu).

Hbie ceetoanoas! Tuna Af307. Ceeto-
avoas AN307A n B nveloT kpacHoe cee-
yerune, ANN307B u T — 3eneHoe, AN E
—xentoe, ANI307U n J1 — opaHxesoe.
MnactvaccosbliA Kopnyc NO3BONSET pac-
NONOXuTb UX B NUHENKY. H ycTaHoeun
KPacHbIA UBET ONs HWU3KOW 4acToThbl,
KenTbii — ANA cpeagHen u 3eneHsbin —
[nst BbICOKOW.

MNpu BKNOYEHUM NUTAHUSA HU OOUH
CBETOAMOA He OOMKeH CBETUTLCH. 3To
obecneurBaloT COOTBETCTBYIOLLNE pe3n-
CTOphI, 3afatolme cMeLeHne Ha 6asax
TpaHauctopos: VT1 — R2-R3, VT2 —
R5-R6, VT3 — R8-R9, VT4 — R11-R12.
MoacTpoeuHsie peanctopul R6, R9, R12
perynupylot YyBCTBUTENbHOCTL KAXA0-
ro kaHana. PerynupoBka ycunesus nep-
BOro Kackaga npyu HeobxoanmMocCTH Npo-
n3soguTcs pesrctopom R2. Ontumans-
Hbil pexxum VT1 — Hanpsbkenue Ha
konnextope +7 B npn U;;=12 B.

Aom Y34 ocyuwectenaercs NepeMEHHbIM
peauctopom R1 Bnaropaps ero seico-
KOMY CONPOTUBIEHWUIO, YPOBEHL CUrHa-
na Y34 npu nogknioyeHn ycTponuctea
He nagaert. MuTaHve NpUCTaBKK NPouns-
BOAMTCS OT TOIO XK€ UCTOUHMKA, KOTOPbLIM
NUTaeTCs! YCUNUTENb. DNEMEHTbI CXeMbi
KOMNAKTHO 3aKpennsioTcs! Ha MOHTaXK-
HOW nnate paamepamu 40x50 mm. Bol-
BOAbL! 3NEMEHTOB COEANHSIOTCS NPOBOA-
HbiMK NepeMblukamu. CobpaHHas v Ha-
naxeHHas nnata yctaHasnueaeTcs B
KOpPNyC OCHOBHOIO YCTPOWCTBA.

TpansucTop VT 1 xenatensHo Npume-
HUTL C 6ONLLINM KOadh (PUUMEHTOM yCh-
nenus haoq, — noporipet KT3102 ¢ 6yk-
BEHHbIM UHAEKcoM oT b po E, KT3736,
KT342A,B.VT2. VT4 MOXHO 3aMeHUTb
Ha KT312A, KT315b, B. 3nexrtponutn-
Yeckue koHgeHcaTopbt — Tuna K50-12.
MNoacTpoeuHblie pe3ncTopbl — MHOFO-
obopoTHbie, Tna ClM5-2.

~
mMe puc 1 HeobxoouMO NUWbL ycTaHo-  PeXnm paGoTel ycunutens Ha puc.2  Gbino paBHO NONOBUHE HANPSXEHUs
BUTb G NoMmouwbio R3 yyscTBUTENb- ycTaHaenueaeTcs ¢ NOMOWbIO R —  nutanus
HOCTb yCUNUTENs BOCMNPOU3BEeaAeHUs Tak, 4Tobb B Touke A HanpsxeHue B.MAMOHOB,
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Komnpeccus — 310 ymeHblueHue aun-
HAMWYECKOro gnanasoHa curHana Ta-
KOB npuHLMN paboTel koMpeccopa-cy-
cTerHepa B otnuune ot kKOMRpeccopa-
nMMKUTEpPA, KOTOPLIA NuLLL OrpaHnynBa-
€T CUrHan CruiikoM Gonbluon aMnnu-
TYAbl (Bbille YCTAHOBMEHHOro Nopora),
OH genaeT rpoMkUiA 3BYK THILE, a Cna-
6bit — rpoMue Te noaaepXxuBaet am-
NAKUTYOy CUrHana Ha kakoM-To yCTaHoB-
NeHHOM ypoBHe [To3ToMy KOMNpeccop
-— He3aMeHUMOoe YCTporCTBO ans Gac-
rutapucros

Kak npasuno, HA3kO4aCTOTHblE CO-
cTasnsLlue yyBCTBYHOTCH 0COBEHHO
CUMbHO, Manenwas neperpyska — u
3BYK “NnepeHacsilaeTcs’ HU3KUMK vac-
TOTaMn 3710 ahHEKT HENPUATHLINA, N C
HUM Hago GopoTbes, ocobeHHO wurpas
Ha 6ac-rutape

®upma ANALOG DEVICES Bobinycka-
€T ANS 3TUX Lernei cneyManu3npoBan-
HY!0 MUkpocxeMy SSM2165, koTtopas
NoAXoOWT No BCem NapamMeTpam Ans us-
roToBfeHWs Komnpeccopa-CycrenHepa
gns 6ac-rutapsl MasHoe, BCe npoCTo
0f1HA BOCEMVBLIBOZHAS MUKPOCXEMA, He-
CKOSbKO HABECHbIX 3NeMeHTOB — 1 BCe!

Komnpeccop ycTaHaBnuBaeTCs BHYT-
pu rutapbl [abaputsl cxeMbi HeGornb-
Lure, No3TOMY MeCTO B ruTape ans Hee
Hanpetcs MoxHO caenarb yCTPOUCTBO
oTAENbHO W CoedUHUTL ero C MHCTPY-
MEHTOM C NOMOLLbIO IKPAHUPOBAHHOTO
kabens anuHoin He Gonee 2 M, HO 3aTo
yBENUUNUT BO3OENCTBUE NoMeX 1 pa3nnu-
HbiX HABOAOK, 0COBEHHO OT OCBETUTENb-
HOW ceTn TuTapa coeguHsercs c Y34 c
NOMOLLbIO TPEXNPOBOAHOMO 3KpaHUpo-

BaHHoro kabens Mo ogHOMy 13 RPoBO-
AOB Nepeaaercs CUrHan, Asa gpyrux —
nuTaxne u kKopnyc

CyuecTBeHHONn 0COOEHHOCTHIO MUK-
pocxembl SSM2165 asnsetcs Hanuune
BCTPOEHHOTO LWyMOnoaasuTens v npea-
BApUTENbLHOIO yeunurens ¢ koadgouuu-
€HTOM rapmoHuKk He Gonee 0,2% 310
3HAYUT, YTO CUrHar, CHUMaeMbIA C Bbl-
X00a MUKpPOCXeMbl, He TpeByeT aarb-
HeWLlero ycuneHns n nogaeTcs NpaMo
Ha NUHenHbIA BXxog, Y34 unu mukwepa
Mpouie roBops, SSM2165 couetaer B
cebe dyHKUUM OrpaHnu4eHns, LLyMono-
HWXEHUS 1 yCUINeHns curHana ao ypos-
Ha 250 mB BxoaHoe conpotueneHue
MUKpoCxembl — 5 kOMm, conpoTusneHue
MarimuTHoIX 3sykocHumarenen L1 wn L2
—5 15kOm

YcrpoicTeo HaunHaet paboTars cpa-
3y U B HAN@KMUBAHWUWN HE HYXKAAETCSH, TK
npakTu4eckn Hevero Hanaxuears [lo-
TeHuunomerp R3 — perynsTop rpomMkoc-
™, C2 n C8 — ®HM, npeaorspawnaro-
wme BY-8036yxaenne KoHpeHcatop C4
onpegenser BpeMs BOCCTAHOBIEHUS
nocne orpaHudeHus, pesucrop R1 3a-
AaeT AManasoH komnpeccun Yem Gono-
LLIie CONPOTHBIIEHWE 3TOrO pe3ncTopa (4o
100 kOMm), Tem “uyBcTBUTENBLHEE ByaeT
KOMMNPECCOp K MansbiM YPOBHSM CUrHa-
fa co 3ByKOCHUMAarenew, Te TeMm yxe
6ypetr avHamundeckun gunanasoH Cy-
XaTb ero CIINLLKOM CUIbHO He peKoMeH-
ayercs

Onoabl VD1 VD4 — nmo6ble Ha ToK
0o 100 MA bnok nuTaHus MoxeT BbiTb
nobeim, obecneunsanimum Tpebye-
Mble HANpPsXXeHWe U TOK Harpy3ku

B 3aknioueHue xody nopekoMeHao-
BaTb YCTAHOBWUTL MNK XoTs Gbl NONPO-
6oBaTL KOMAPECCOP-CYCTENHEp KaxXao-
My Bac-rurapucty # yBepeH, 4To paxe
Te, KTO He 3HaeT, YTo 3To Takoe, No A0C-
TOWHCTBY OUEHSIT 3TO YCTPONCTBO.

Obumen onstmou

“chmqecxue
mernouun’

Mpy U3rOTOBMEHUU AKYCTUUECKUX
CcUCTEM BaXXHO 06ecnednTs NNoTHO.
npuneraxnve geranew kopnyca, uTo-
6bl He BO3HWKanNW NapasvTHble Npy-
3BykuM U gpebeaxarve B kauectse
YNMOTHAUTENBEHOW NPOKNAAKM MEeXay
cCoeguHseMbIMY JeTanaMu MOXHO
ucnone3oBate GbICTPO 3acCTwLiBAO-
wyio nacty “FepmeTtuvk-npoknagka”,
npegHasHaveHHyo Ana pemMoHTa aB-
TOMOGUMBHbLIX aBvrarenei

MpomsiBLUMIACA B pe3ynbrare Heo-
CTOPOXHOIo o6palleHus Konnadok
anddysopa AMHAMUUECKO rONoOBKU
MOXHO noNbITaTbCA BLINPABUTL C
noMolulblo Neinecoca Ha Tpy6y nbi-
riecoca ogeBaeTtcs AononHUTeNsHas
TpybKa “3 TOHKOro KaproHa Wnu
nnotHoi# Oymaru, ee koHel, nerko
npwxumaeTcs k geopmmpoBaHHoMy
KOMNauky, U BKIOYAETCH NbINecoc
(Ha BcacelBaHue)

NurtepaTypa
1 PagvokoHcTpykTop, 2002, N5,
L C 19, 2004, N1, C 15 p




A.BYTOB,
¢ Kyp6a, fipocnasckoin o6r.

Ecnn Bam notpebyercs HeCnoXHbiA
npepbiBaTterfb NOCTOAHHOIO ToOKa,
npeacTasnaowuin coboin AByxnorioc-
HUK, KOTOPbIA BKIIOUAETCH B paspbiB
Uuenu NUTaHWs, Kak NoKasaHo Ha puc.1,
TO NPOCTO AounTante 3Ty CTaTbio A0
KOHUA.

Ha nporsxeHun gecatuneruin co-
3parerv nogobHbIX KOHCTPYKUWIA Hens-
6exHo Harankueanuce Ha onpeaernex-
Hble TPYAHOCTU WU BbIHYXAEHbI Bbinu
MATKU Ha KOMNpPOMUCCHL. Tak, Tepmo-
anekTpuueckue npepbisaTeni, uMer-
wue marioe conporueneHve U nage-
HWE HanpsXXeHus BO BKMIOYEHHOM CO-
CTOsIHUK, MorTin paboraTts ToMbKO NpK
OTHOCUTEMLHO HeBGOoMbLLIOM TOKE Ha-
rpysku. YcTponcTsa ¢ MOiHbIM Guno-
NAPHbIM TPAH3UCTOPOM, XOTb U pabo-
Tanu npy 60fbLIEM TOKE, HO HA OTKpbI-
TOM KMOUYEBOM TpaH3UcTope nagarno
HanpshxeHue 2...3 B, uto npu Toke Ha-
rpPy3Ku B HECKOSfBKO amnep CUfibHO pa-
3orpesarno TPaH3nCTop U 3aMETHO CHU-
Xaro nepeaasaemyio B HArpy3Ky Mot~
HOCTb. OaWH U3 NpUMEpPOB TAKON KOH-
CTpyKuun ol Hanaere B [1] . Wupokoe
pacnpocTpaHeHue MolwHbix MOT-
TPaH3NCTOPOB NO3BOMKUIIO NO-HOBOMY
NOJONTK K CO3JaHUI0 TAKOrO YCTPOWN-
cTBa.

MpepsiBarens Toka, cxema KOTOPO-
ro NoKasaHa Ha puc.2, npegHasHaueH
Ansa paboTbl HA HArpy3ky C TOKOM No-
Tpebrienns ot 1 MA go 20 A. MapeHune
HaNpMKeHUs Ha HEM B “3aMKHYTOM” CO-
cTosHUK He npesbiwaer 0,5 B npu max-
cMmansHOM TOKe Harpysku (ConpoTus-
reHne 3aMKHyTOro Kfwoua — MeHee
0,02 Om) HecrioxHblld pacyer noka-
3biBaerT, NpW Toke Harpyskk 3 A nageHve
Hanpskenus 6yger He Gonee 0,06 B.
ConporuBneHe KOMMYTaTopa B BbIKNIO-
uyeHHOM cocrosHun — Gonee 500 kOm.
MNoTtpebrsembiin camum ysrom ynpas-
reHns ToK He npesblwaer 20 MKA npwu
vyacroTe nepeknoueHus 2 My. Auana-
30H paboumx vacror —0,1... 25 'y npwn
HanpshkeHun NuTaHus 12 B u Toke Ha-
rpyaku 10 A,

Takne napameTpbl NO3BONAOT UC-
Norb30BaThL COBMECTHO C KOMMYTATO-
pPOM pasrnuHbie TUNbE HArpy3oK — OT
MOLLIHbIX aBTOMOBUILHBLIX flamn, arek-
Tpoasuraterei NOCTORHHOIO TOKA, TA-
roBbIX 3NEKTPOMArH1TOB A0 CBETOAM-

KOMMYTATOP TOKA
HA TOJIEBBIX TPAH3NCTOPAX

BbIBOJAX YCTPONCTBA MAKCUMANBHO, U
KoHaeHcatopbl C2...C5 3apsxatorcs
[0 HaANPMHKEHUS NUTAHKS.

Koraa reHepatop Ha VT1, VT2 ne-
peknouaercs, TpaHsncrop VT2 otkpbi-
BAETCH, BMeCTe C HUM OTKPbIBAKOTCS
v VT3, VT5. Ha Harpysky noctynaet
NOYTK NOMHOE HANPSXKEHWE NUTAHUS.
MapgeHre HanpsKeHUst HA OTKPLITOM

Puc. 1
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008 ¥ MaroMOLUHbIX 3BYKOBbIX CUTHa-
rinsaropos. Kak BuaHO U3 pUC.1, KOM-
myTatopy He Tpebyercs “Tperuia” npo-
BOJ, 4YTO NO3BOfiAET ycTaHasnueaTth
ero B noboe mecTo B paspbis Uenu
NUTaHWS, HE BHOCS KaKnX-fin6Go name-
HEHWIA B 3MEKTpOoNpoBoAKY. JTO YCT-
PONCTBO MOXET, Hanpumep, € ycrnexom
3amMeHUTL aBTOMOBUIILHOE pefie NOBo-
potos.

Ha nornesbix n-kaHarbHbiX TPAH3UC-
Topax oborauleHHoro tuna VT1, VT2
{pwnc.2) noctpoeH penakcauMoHHbINA
RC-reneparop. PaGouas uacrora reHe-
partopa onpeaensercs napamerpamu
uenn R1-R2-C1. Heobxogumas gns
8036y /€HUs 3ITOro reHepaTopa nofio-
XuternsHas obparHas CBA3b ocylle-
crensercs uepes pesuctop R4. Koraa
TpaHsucrop VT2 3akpbit, HANpSHXEHne
3aTBOP-UCTOK TpaHaucTopa VT3 pas-
HO Hyrit0. Tak kak oH NpeacTasriseT co-
601 noresoi TpaH3nUCTOp C M30MNpOo-
BaHHbLIM 3aTBOPOM W MHAYUWDPOBAH-
HblM KaHariom p-thna, 10 B 3TOT MO-
MEHT TOK Jepes ero kaHarn He npore-
kaer. HanpskeHue 3aTBOP-UCTOK KOM-
myTupytowero MOM-tpaHanucropa VT5
paBHO Hyfil0, TPAH3UCTOP 3aKpbIT, TOK
yepes Harpysky NpakTU4ecku oTcyT-
cTeyet. B 310 Bpems HanpsbkeHue Ha

VT5 He npesbiliaeTr goriei BofbTa.
PaccerBaemas 3TUM TpaH3UCTOPOM
MOLLHOCTb Npw TOKE Harpy3ku 20 A He
npesbiwaer 12 Br. TpaHaucrop VT4,
paspshxas eMKoCTe 3aTteopa VT5, yc-
KOpsieT 3aKkpblBaHue 3TOro TpaH3nucTo-
pa. Takum obpasom, Ha BbIXOJE KOM-
MyTaropa Mbl UMEEM UMNYMbLCbE NPS-
MOYTOnbHOM hOpMbI C KpYTbiMU CHPOH-
Tamu M aMmnrMTYa0R, NOYTK paBHOW
HanpspKeHWo NUTaHns.
MapameTpuueckuin ctabunusarop
HanpsbkeHus Ha VT6, VD1, R8 npea-
Ha3HaYeH AN 3alnTbl NOMEBbIX TPaH-
3UCTOPOB OT NOBPEXAEHWUS Npw
BCMNMECKAaX HANpsKeHWs1 NUTaHWsA, Ko-
TOpbIE MOTYT UMeTb MeCTo 8 6opTOBON
cetu asTomo6uns. MNMpu BxogHOM Ha-
npsbkeHun meHee 15 B aToT y3en pa-
6oraeT kak TpaH3aNCTOPHbLIA UNLTP.
Crabunurpon VD3 — 3alutHbIn ans
VT5, uto nossofiseT UCNofbL30BaThL
COBMECTHO C 3TUM KOMMYTaTopoM WH-
OYyKTUBHYt0 Harpy3ky. lNnaskuin npeaox-
panutefiv FU1 3awmwaer stor tpaH-
3UCTOp NpK Neperpyske Uik KOPOTKOM
3aMbIKaHWK B Uenu Harpysku.
KoncTpykumua u getanu. Bee pesuc-
TOpbl MOXHO B3tk TUNoB C1-4, C2-23,
C2-33u, MNT, BC-0,125. OkcuaHeie
KOHAEHCaropb! cfiedyer nogobparts ¢
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Puc. 3
TOKOM yTeuku He 6onee 1 MKA npu Ha-
npskeHun 15 B 1 Temneparype Kop-
O, Nopnoxxka, MCTOK
nyca 30°C. N3 oTeueCcTBEeHHBLIX MOXHO xopnyc
nonpobosartb K52-2 n gpyrne aHano-
rMyHbIe TaHTaNoBbIe YN HHOBKeBbIe.
Mpy OTCYTCTBUM TaKMX KOHAEHCATOPOB
MOXHO B35iTb 0OblI4HbIE anMuHue- Crox 3araop
Bbi€, HO “XOpOLIMX (bM.pM, Hanpumep, 2M1301 (A-B), KN301 (BN
Philips, Samsung, Rubicon, Keltron Ha
pabouee Hanpskexune He meHee 30 B
Konpexcatop C1 -~ nonuatuneHTte- Qgg;%xm, 3arsop

pecdTtanatHbii K73-17, K73-9, K73-24.
OcrarnbHble KOHZEHCaTopbl — Kepa-
mudeckne K10-17, KM-5, KM-6. Cra-
6unutpoH VD1 moxHo B3t KC215X,
KC216XK, KC5086, KC508B, KC515T,
1N6004B, 1N6005B; VD3
KC531...KC547, 1N6012, 1N6014
Ouopn noponpet nioboit us cepun
KA503, K[15621, K[1522, 1N4148, 6uno-
napHBIA TpaHauctop — Tuna K13102,
KT645, KT6111, SS9013, 2SC815,
28C1222 ¢ niobbiM OyKBEHHBIM MHAEK-
com. TpaHaucTopbl VT1, VT2, VT4 3a-
MeHstoTCs Nbeimy 13 cepun K501,
K1014KT1, KP1014KT1. TpaHauctop
VT4 xenatenbHo nopobpats C BO3-
MOXHO 60MNbLUMM NOPOTrOBLIM OTKPLIBA-
owmuM HanpsbkenreM. Ha mecte VT3
moryT pabotats KM304A, 2M304A nnu
nioboi 3 KM301, 2M301. bes yxygwe-
HuA Harpy3ouHbix napameTpos BUZ16
MOXHO 3ameHuTb Ha BUZ111S,
IRF1010N, IRF1010E, IRL3705N,
IRL2505, IRF2807, KMN741A, KN742A,
KM783A. 3T0OT TpaH3UCTOp ycTaHae-
nv¥BaeTcs Ha TennooTBOA U3 anioMu-
HUEBOW NNACTUHbLI TOMWWHON 2 MM U
pasmepamu 95x60 mm. MNpu Heobxoau-
MOCTK NPUMEHSIETCH U3ONUpylowas
npoknagka.

Tak kak Tpanauctoput VT1, VT2 pa-

)

C'rox Uecrox

21T304A, KN304A

KP1014KT1A, (B)

Puc. 4

60oTaloT NP Toke CTOKa OKOMNo 2 MKA,
TO HeXenaTteneH ux Harpes o Temne-
paTypbl 6onee 40°C. Mo aToi xe npu-
YuHe, B pefIKMX CNnyyasx MOXeT noTpe-
6oBaTbCs akpaHUpPOBKA ATOO Kackapa.
Ecnu neuatHas nnata u TENNOOTBOA
6ygyT npefctaBnaTb cobon csoeob-
pasHbii “OyTepbpoa”, To NpW ropu3oH-
TanbHOM PacrofioXeHUU KOMMYyTaTo-
pa TennooTeod ACNMKXeH HaXoOoUTbCs
cBepXy, a pacCTosiHue OT nnatbl Ao
antoMUHUEeBOW NNACTUHLE — He MeHee
15 Mm

HacTtpoika npepbiBatenst cBoauTcs

K nonbopy emMkocTn konpgeHcatopa C1
DO NONyYeHUs Xenaemou 4acToTbl
nepekntyeHus. Cnepyetr oTMeTUTDb,
4TO C yBENUYEHWEM YACTOTbI PacTeT U
notpebnsemoil y3anom ynpasneHus
Tok. Mpu Yactote 25 Ny oH Gyper 6o-
nee 130 MKA. lNynbcaunn HanpsHkeHus
Ha kowpeHcatope C3 He npesbilaoT
0,1 B npu vacrote 2 f'u.

KommyTtaTop coxpaHsieT pabovocno-
COGHOCTL NPU CHIMKEHWUU HANPSHXKEHUS
nuTaHms 0o 6 B, Ho, Tak Kak MOLWHbIN
noneson TpaHucTop He ByaeT OTKpbI-
BaTbCS NONHOCTLIO, TO MAKCMMANbHbINA
paboumnin TOK KOMMYTaTOpa 3HAUUTENb-
HO CHMWXaeTcs. Ecnn y Bac BOSHUKHYT
TPyAHOCTU © NpuobpeTeHnem MoLHO-
ro NONeBoro TpaHaucTopa C OuYeHb
MansiM CONpPOTUBNEHMEM OTKPLITOrO
KaHana, To MOXHO yCTaHOBUTbL B naparn-
NenbHOM BKIOYeHuH 2...3 MeHee Mo~
HbIX TpaH3ucTopa, Hanpumep, TUNOB
IRF540, BUZ11, KN727b, KN771A.

YCcTpoCcTBO MOXET BbiTb CMOHTHPO-
BaHO Ha NEMaTHOW nNnate pasmepamu
90x55 MM “noa MbinbHUUY” (puc.3).
MNopoipeTr v NNacTUKOBbLIA kOpPNyC
BOX-G081 (120x70x35 mm), BOX-
G087 (120x70x65 mm). Liokoneeka He-
KOTOPbLIX TPAH3UCTOPOB NoKasaHa Ha
puc.4. MNpy MOHTaXe Nonesbix TpaH-
3UCTOpPOB HeobxoauMo NpUHUMATL
Mepbi No KX 3awmTe oT Npobos cTaTu-
YECKUM 3NEeKTPUHECTBOM.
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O TOM, Kak caenaTtb 3feKTPOHHLIN
6annacT ¢ UCnonb3oBaHMEM MUKPOCXe-
Mbl IR215X, pacckasbiBanock B [1]. Cne-
OyIOLLMIA BapuaHT aneKTpoHHoro 6anna-
cTa — 3TO MUHUATIOPHbIN ANEeKTPOHHbLIN
6annacT, BeINONMHEHHbIA HA rMBpUAHON
mukpocxeme IR51HD420 (IR53HD420),
B KOTOPYIO BCTPOEHbI CUINOBbIE TPaH3u-
cTopbl u 6yTcTpenHbit gnoa. 3tn 6an-
nacTbl pacc4uTaHbl Ha paboTy ¢ oanHoY-
HbIMM Namnamu (HOMUHaNbHbI TOK —
0o 0,3 A) ¥ LIMPOKO UCNONbL3YKTCH C
KOMNAKTHLIMW NIOMUHECLIEHTHBIMU NaMm-
namw.

Cemeircteo IR51/IR53 ¢ nHterpupo-
BaHHbIMK CUNOBLIMU TpaH3uCcTOpamu
BKNO4YAET B CE6S HECKONBKO MUKPOCXEM
(trabn.1). CtpyktypHas cxema UMC
IR51HD420 npusepeHa Ha puc.1. Oc-
HoBHbIe napametpbl IR51HD420 aHano-
rmyHbl IR2151. B IR51HD420 wHTerpu-
poBaHbI ABa N-KaHarbHbIX TpaH3ucTopa
HEXFET (IRFC420).

MpuHUMNuanbHas cxema MUHWUATIOP-
Horo anekTpoHHoro 6annacrta u3obpa-
*eHa Ha puc.2. MpuHumn ero paboTsbl
aHanornyeH anekTpoHHomy Gannacrty
Ha IR2151.

Opoccenb cetesoro ¢unstpa L1 Ha-
MoTaH Ha deppuToBOM KofMble
K20x12x6 M2000HM gByx>kunbHbIM ce-
TEBbIM NPOBOAOM (CNOXEHHBIM BABOE
nposogom MI'T®) o nonHoro 3anonHe-
HUS OKHA. Xopoluee noaaeneHne nomex
B COYETaHWUN C MUHUATIOPHBIMK pa3me-
pamu galoT cneunanu3npoBaHHbie
¢uneTpel h.EPCOS B84110-B-A14,
B84110-A-A5, B84110-A-A10, B84110-
A-A20.

[poccenb anekTporHoro 6annacta L2
BbiNonHeH Ha LW-o6pa3Hom marHutonpo-
Boae u3 pepputa M2000HM O6moTka
copepxut 180 BuTKOB Nposoaa MN3B-2

~2208

20,25 MM ¥ NPON3BOAUTCS BUTOK K BUT-
Ky. MexcnonHas u3onsiums — nakot-
kaHb. Tunopaamep cepaeyHuka — LLI5x5
¢ 3a3opom 6=0,4 mm. BenuumHa 3a3opa
3agaeTcs TONWMHOM NPOKNaaku Mexay
nonoeBuHKkaMu markiutonposoga. [Ons
npoknagok HeobxoauMMo Ucnonb3oBaTb
HEMarHUTHbIN MaTepuan (Hedonbrmpo-

MWUHU- EAJ'IHACT

HA J~~— |

m

Ta6bn. 1
IRxxH214, HD214 250 2,0 110; 5...15
IRxxH224, HD224 250 11 110; 15...25
IRxxH737, HD737 300 0.75 110; 25...35
IRxxH310, HD310 400 36 220;5...15
IRxxH320, HD320 400 18 220;15...25
IRxxH420, HD420 500 3,0 220; 10...20
Puc. 1 MarHuTHas NPoOHULAEMOCTb Pe3Ko
1 6 9 YMEHbLUAETCS, HTO NPUBOAUT K YMEHb-
Ve yp VB Vin LLEHWIO MHAYKTUBHOCTH. CHIDKEHME UH-
= IRFC420 OYKTUBHOCTU BbI3blBA€T YCKOPEHHbIN
Ho pOCT TOKa Yepes Apoccenb, ero Harpes
2Rt Vs val7 1 BbIXxoa 13 cTposi. Kpome Toro, B 3TOM
IR2151 cnyyae BO3HWKAKT yAapHblE€ TOKOBblE
| Lo 3 neperpy3ku CUNoBbIX KIoYen.
IRFCA20 Ovopxbii moct VD1— RS207 ¢ po-
rt L——————*'[gn NyCTUMbIM NPsIMbIM TOKOM 2 A 1 06paT-
3 4 HbiM HanpsbkeHvem 1000 B. Ero moxHo
3aMeHUTb Ha YeTbipe Anoaa ¢ COOTBET-

BaHHbI CTEKNOTeKCTanuT Unu retu-
Hakc). MarHuTonpoBof, BMecTe C Npo-
KNaAKon CKNemnBaeTcs 3NOKCUAHBIM Kne-
eM. OT Benu4mMHbI 3a30pa 3aBUCUT WH-
AYKTUBHOCTL Apoccens (Npy NOCTOsH-
HOM kofnuyecTse BUTKOB). MNpu yMmeHb-
LEeHWUM 3a30pa MHAYKTUBHOCTL BO3pac-
TaeT, Npu yBenuYeHnn — yMeHbluaeT-
csi Ho ymeHbLuaTh BENUUKHy 3a3opa He
pekomeHayeTcs, T.K. 3TO NPUBOAUT K
HacblweHuo cepaeydHuka. MNpu Hacsiwe-
HUM CepaeYHuKa ero oTHocuTenbHas

CTByOLWMMU NapameTpamu. Mukpocxe-
My IR61HD420 moxHO 3amMeHWUTbL Ha
IR53HD420, IR51H420, IR53H420. B
MMC IR51H420, IR53H420 otcyTtcTeyeT
BCTPOEHHbIV ByTCTpenHbivi anoa (Mexay
BbiBOAamu 1 1 6), 1 ero cnegyet nogknto-
4nTb cHapyxu. icnonbayembiit npy 3Tom
avon ponxkel ObiThb knacca ultra-fast
(cBepxbbICTpLIN) C BpeMeHeM 0bpaTHOro
BOCCTaHoBnNeHust 35 HC, AONYCTUMbIM
nNpsiMbiM TOKOM He MeHee 1 A u obpar-
HbiM Hanpsbkennem 400 B. MogonayT an-

MNapameTpbl TpaHaucTopos IRFC420 B UMC IR51HD420:
MocTosHHBIA MakcumanbHbIN TOK croka (Ip), A
PekomeHayeMbliit AONTOBPEMEHHbIA TOK A
MaxkcumarnbHoe HanpsikeHue ctok-uctok (Upg), B
MaxkcumanbHas paccevBaemas MOWHOCTL (Pp), B 3

1.2
0,7
500

ConpoTusneHune kaHarna oTKpbiThIX CUIoBbIX kntoven (Rpg), Om 3,0
VD1
R147 RS207 Puc. 2
2
o1 < *
DA1
o2 IRSHD420
1 '\?I’cc Vin 9
G Vo 1
2T
X
ct Vo
oM
22(4
MK
L2 1,94'n
X258 1— £ 1LMH

snHewnu wo walAnHe|



TaHuyem om numaHus

({11

npu HopmankeHoU pabore namnsl, B

OcHOBHbIe napamMeTpbl nosucropa 307C1260:
HomuHaneHoe conpoTtuenerune npun +25°C, Om
MrHoBeHHOE (MakCMMarnbHO A0NYyCTUMOE) HanpskeHue,
npuKnagsbiBaemoe K no3ucTopy Npu 3aXxuraHuu namnel, B

MocTosiHHOEe (MakcuManbHO 4ONYCTUMOE) HanPsHKeHne

MakcumManbHO AONYCTUMbIN TOK NEpEKNoNeHnst
(nepeBoASALLMIA NO3UCTOP B BLICOKOOMHOE COCTOSIHUE), MA

850
520

175

190

Puc. 3

107 mm

HbI Ha pyUc.4, UMeeT HeCKONbKO u3me-
HEHHyI0 Uenoyky npeasapuTenbHOro
nporpesa katogos (C7-C8-RK1). Oco-
6eHHoCTL ee paboTbl 3akniovyaeTcs B
TOM, 4TO B Ha4arnbHbIA MOMEHT Manoe
conpoTtuenenune (300 Om) xonoaHoro
nosuctopa RK1 wyHTUpyer koHaeHca-

Top C8, 1 pesoHaHcHast Yactora 6an-
nacrtHom cxembl Fg onpenensiercs ane-

EL118 Br

1
RK1 L;a

0 01mK

T

v

~2208 Y Y Y
DA1
<€ s IR5HD420
Vin 9
7
2 _|, (x] vo I l
1Ok —— 1
x3508 x400B vole 551
Puc. 4

Al R2 R1
r R3 -
L2 _ l

6 < +

L1

RS207 470MkH

<)
0.1
x400B

30 mm

12
2.5MMH

7
0 01x630B

RK1
30701225

(8 5600x6308

onbl 11DF4, BYV26B/C/D, HER156/157,
HER105...108, HER205...208, SF18,
SF28, SF106...109. non pormkeH pac-
nonaraTbCsi Kak MOXHO Gnunke K MUKpO-
cxeMe.

B kauectBe R3, C5, C6 ucnonbaytot-
cs1 SMD-anemeHTbI (415 NOBEPXHOCTO-
ro moHTaxa). KoHaencartop C6 gomkeH
umeTb paboyee Hanpsbkenne 60 B, C1,
C2, C7 — 400 wnu 630 B (K73-17).
C3 — anekTponuTuyecku (oBa KOH-
neHcaropa no 10 Mk®, BKIOYEHHbIE
napannenbHo) Ha HOMUHAanNbHoe Hanps-
eHue He meHee 350 B; C4 — Ha 25 B;
C8 — Ha 1000 B (nonunponuneHoBbIA
K78-2).

Bapuctop RU1 . EPCOS — S14K275,
S20K275, 3ameHsieTcs, Hanpumep, Ha
TVR(FNR)14 431, TVR(FNR)20 431 vinu
oreyecTBeHHbIN CH2-1a-430B. Peauctop
R1— npoBonouHbii, 2,2... 4,7 Om, MoLy-
HOCTbIO 1...2 BT. Ero MoXHO 3aMeHuTb
Ha TepMope3uncTop (TePMUCTOp) C OTpU-

uarenbHbIM TeMnepaTypHbiM koadduum-
eHToM (NTC) — SCK105 (10 Om, 5 A)
wnu B57234-S10-M, B57364-S100-M.
RK1 — TepmMucTop ¢ nonoxurenbHbIM
TemnepartypHbiM koadhdumumeHToMm (no-
3uctop). Paspabotunku pekomeHayioT
ucnonk3oeatk nosuctop ¢.Vishay Cera-
Mite — 307C1260. Bo3amoxHas 3ameHa
RK1 — Ha umnynbCHbie NO3UCTOPbI
¢&.EPCOS (uncno uuknoB nepekniode-
Hust — 50000...100000) B59339-A1801-
P20, B59339-A1501-P20, B59320-
J120-A20, B59339-A1321-P20. Ecnun
NIOMUHECLLEHTHYI0 namny npegnonara-
€TCsi BKMIoYaTh U BLIKMIOYATh AOCTaToN-
HO peaKo, NO3NCTOP MOXHO UCKIMIOHYUTb.

Bannact cobpaH Ha neyatHow nnare
13 OoNbLMMpPOBAHHOTO CTEKINOTEKCTONMU-
Ta ¥ NOMeLLEH B aniOMUHNEBBIN 3Kpa-
HUpylowui koxyx. MNevatHas nnata u
pacnonoXxeHue 3NeMeHTOB NoKasaHbl Ha
puc.3.

AnekTPoHHbIN BannacT, n3obpaxeH-

meHTamu L2 n C7 B cooTBETCTBUMU C
dopmynoit:

1
Feo— 1t .
® " onfi2.c7

Mpu atom Fg HWKE 4YeM yacToTa BHyT-
peHHero reHeparopa MUKpocxembl Fr
KOTOpas 3apaetcst anemeHTamu R3, C4
1 paccuuTbiBaercs no opmyne:

1
Fr=14-R3+75).c4

Mpu Taknx yCrnoBusix namna He 3axu-
raetcs.. [poncxoauT NporpeBs 3nNeKkTpo-
noB npoTekatowmm yepes C7 n RK1 To-
koM. OgHOBPEMEHHO HarpeBaeTcs no-
3UCTOp, €ro CONPOTUBIIEHNE PE3KO YBE-
NVYUBAETCSH, U OH NEepecTaeT WYHTUPO-
BaTb C8. Pe3oHaHcHas yactoTa 6anna-
CTHOI1 cxeMbl Fg Tenepb onpepensietcs
anemeHTamu L2 v nocnepoBaTenbHO
coeanHeHHbiMu C7, C8. Fg cTraHoBUTCA
pasHoi F, namna 3axuraercs. Benuun-




Ha R3 BbibypaeTcs 13 ycnosus BeINon-
HEHUs1 ONUCaHHbLIX paBeHCTB. Lienouka
C1-C3-L1 — nomexonopasnsiowlas.

Ha puc.5 npeacraeneH ewle oaviH Ba-
pUaHT MUHUATIOPHOTO 3MEKTPOHHOTO
6annacra, BbINONHEHHOIo Ha rIMbpuaHon
mukpocxeme IR51HD420. Cxema nocT-
poeHa No NOonMyMOCTOBOMY NPUHLMNY.
OHa umeeT [OoNONHUTENbHLIE BO3MOX-
HOCTW:

- YCTAHOBKY BpeMeHM Nporpesa Ha-
KanbHbIX 3NeKTPOA0B NamMnbi;

- HanNuuue 3aLWMTHOro pexuma pabo-
Thbi NPY NeperopaHumn HakanbHbIX 3MekK-
TPOAOB U OTCYTCTBUM Namnbl.

Cxema OBYXCTyneH4aToro nporpesa
HakanbHbIX 3nekTpogos obpasoBaHa
anementamun R3...R5, C5, C7,
VD2...VvD4, VT1, VT2. PaboraeT cxe-
Ma cnegytowmm obpasom. B Havanb-
HbIW MOMEHT TpaHauctopbl VT1, VT2
3aKpbIThl, U YacToTa paboTsl onpepe-
nsercs HomuHanamu R6, C6, C7,
Cyp4. 3Ta 4acroTa Bbille pe3oHaHc-
HOW, W HanNpsbXeHWe Ha namne Hepo-
CTaTo4Ho Ans ee 3axwuraHus. Mo mepe
3apsiga koHgeHcatopa C5 Hanpsixke-
HUe Ha HeM Bo3pacTtaer. OTKpbiBaeT-
CSl NepBbI NOPOrOBLIN 3NEMEHT —
crabunutpon VD3, uto, B CBOIO OYe-
peab, NpUBOAUT K OTKpbIBaHuto VT1.
Mocne atoro 4acTtoTa onpegensieTcs
anemeHTamu R6, C6, C7. lNpouecc

nporpesa 3MeKTPoaoB NPOAOMKaETCs.
C poctom HanpsikeHust Ha C5 oTKpbI-
BaeTCs BTOPOW NOPOroBblv 3NEMEHT —
crabunutpoH VD2 1, COOTBETCTBEHHO,
KntoyeBon TpaH3auctop VT2. Yactota
ymeHbLuaetcst (onpegensiercs R6 n C6)
1 CTAHOBUTCS paBHOMW pe30HaHCHOM Ya-
ctote. [porpes anekTpoaoB 3akaH4YnBa-
€TCS, UHOYKTUBHbIN PE30HaHCHbIN BbI6-
POC HanpsHKeHUs 3axuraeT namny.
TpaHauctopbl VT1, VT2 — n-kaHanb-
Hble MOSFET B kopnyce SOT-23.
3alnTHbIN pexum paboTbl ANeKTPoH-
Horo 6annacra npy neperopaHun Ha-
KanbHbIX 3NeKTPoAOB U OTCYTCTBUM NaMm-
nbl obecneunBaeTcst 0cobbIM CNOCO6oM
nuTtanus UMC IR51HD420. 3neMeHTbI
C10, C11, VD5, VD6 ob6pasytot cBoe0b-
pasHyto uenb nognutku. Pesuctop R2
noabuvpatot Takum 06pa3om, 4Tobbi Npu
YCTaHOBMNEHHOW U UCMpPaBHOW namne u
HanNUuuU cxembl NOANUTKU Nony4ancs
[OCTaTouHbIN Ans HopManbHow paboThbl
TOK (HanpshkeHve Ha BbiBoge 1 npu 3ToM
— 13...15 B). Npwm 06pkiBe anekTpoaos
WM OTCYTCTBUM Namnbl Npouecc noa-
NUTKN HapyllaeTcs, HanpshkeHue Ha
nuTatowem BbiBoge 1 naaaert, Mukpocxe-
Ma NepexoauT B 3alUUTHLIA PEXUM pa-
60TbI, xapakTepusyloLmincss nepuoau-
yeckon 6noKnpoBKOWM CxeMmbl ynpasne-
HUS cUNoBbiMKU knodamu. Ocumnnor-
pamMma 3aluTHOro pexuma paboTbi

FU1 2A R14&.7 Puc. 5
VD1
RS207
R2 DA1 n
[ﬁ S0k IRSHD420 10 S}’,?,fm
. 1] 19 EL1 13Bm x10008
22E2 = 2 Xfcc v\'IIo [T I-—o
MK —— . .
%2508 1 R3 R6 .
/| ™ 20K "
s 6 3t
=tr = Vi
anft— e
S 9470
G |, =T-C7 3300 x10008
22k ——
x2508 | .
1 o
(s < VoL VT1VT2
W _le Ry VT Y Nn8 ol mi2u02
X508 T 2.2M ©
N L T I B
MapameTpbi TpaH3ucTopor IRLML2402: | i 1
MakcumanbHbiil Tok cToka (Ip), A 1,2 ‘ Eo
WmnynbcHbIn Tok cToka (Ipy), A 74 R -
MaxkcumaneHoe Hanpshkenue CTok-ucTok (Vpg), B 20 } :
MakcumanbHas paccenBaemas MowHocTb (Pp), BT 0,54 :
Conpotverenmne B OTKPLITOM COCTORHUU, OM 0,25 ; :

Puc. 6

n3obpaxeHa Ha puc.6 (HanpskeHue Ha
BbiX04€ NONyMOCTOBOrO Knto4a npu OT-
KIMIOYEHHON UNn HeucnpasHoOW nNamne).

Ipoccens L2 BbinonHex Ha LL-06pas-
HOM MarHutonposoge u3 depputa
M2000HM. CeppeyHuk — LLI5x5 ¢ 3a30-
pom 6=0,4 mm. ObmoTka L2 cogepxut
205 BUTKOB (BUTOK K BUTKY) npoBoaa
naB-2 20,2...0,25 mMm. MexcnolHas
U30MALUUSt — NaKoOTKaHb.

[aHHbI 3NeKTpoHHbIN BannacTt pac-
cuuTaH Ha paboTy ¢ KOMNAaKTHOW NIOMU-
HeCLeHTHOM nNamnow MoLHocTsio 13 Br,
TokoMm 0,165 A u conpoTUBNEHUEM Ha-
KanbHbIX 3MEeKTPOAOB B XONOAHOM CO-
cTosiHuu 4 Om.

Ha puc.7 npeacraeneH BapuaHT Mu-
HWaTIOPHOrO 3NEKTPOHHOro GannacTta Ha
Mukpocxeme IR51HD420 ¢ ogHocTyneH-
YaTbiM YaCTOTHLIM NPOFPEBOM 3MEKTPO-
[10B U C OObI4YHOW CXEMOW NUTaHus.
TpaHsuctop VT1 — BS170 B kopnyce
T0-92.

Ero moxHo 3amenutb Ha KI1501,
BSS89, BST76, VN2401 wnu niobuie

BNHeWNU WO WaknHe|



TaHuyyem om numaHusi

Apyrue co cxoxumm napamepamu. lMe-
YyarHas nnara v pacnonoXeHue anemMeH-
TOB ANsi A@HHOW CXeMbl Noka3aHbl Ha
puc.8.

OnucaHHble KOHCTPYKLUW ranbBaHu-
YeCcKu CBfi3aHbl C CETbIo, NO3TOMY NpwU
MU3roToBNEeHuu, NpoBepke U Hanagke
cnepyet cTporo cobniopate npasuna
anekTpobesonacHocTn. KoHCTpyKuum
DOMKHbI ObiTh BLINOMHEHbI TaK YTOObI

Perynupyembiu

Danublit 6nok nutaHus cnocobeH
obecneunTb paguoannaparypy cra-
BMNM3npoBaHHbLIM NOCTOSIHHLIM Ha-
npsbkenvem 2...15 B npu makcumarnb-

VCKNIOYUTL CryHanHoe KacaHwue oroneH-
HbIX BbIBOAOB NPOBOAHWKOB UNu AeTa-
nein. [leranu HyXHo nepenavBaTb TOMb-
KO NP¥ NONHOM OTKIIIO4YEHUN YCTPOUCTB
OT 3MNEeKTPU4ECKON CeTu (BbIHYTOW U3
pO3€eTKu CETEBOW BUIKE).

UcTouHuku nHdopmaumm
1. 0. [laBnaeHko. AnekTpoHHbIM 6an-
nact ans NOMMHECLEHTHLIX namn. —

Puc. 7
OA1
IRSTHD420 ()
19 0.1
- _ Vin %008 p 4
apameTpb! TpaHaucTopa BS170: ;3 Yo 7__1-___{ 8Bm
MakcumanbHbift Tok ctoka (Ip), A 0,7 2k v S
MakcumansHoe HanpspkeHne x3508 ¢ |8
crok-uctok (Vps), B 60 Vo1 % 81
MaxkcumansHast paccevBaemas ~ x%?&a
motyHocTs (Pp), BT 0,8
ConpoTvBneHWe B OTKPLITOM
coctosHumn Rpg, Om 1,2 12 194w
Y Y Y\
107 MM
DAl ;1_ R1 — |
£ s 3 i
EL118Br RS,, ~3 !Eﬁ 1 220V
[ 1 % L2 < 4 °, R R2 i~ ‘{_
i vT” ! !
émo A - I C1T ! 30 MM
20.01 MK cs: o * Ce | | < - v { H
. « - \,-{“"' ~ ) = l RU1 l
=

Papnomup, 2004, N1, C.13; N2, C.16.

2. http://lwww.irf.com

3. http://www.irf.com/technical-info/
designtp/irplcfl1.pdf

4. CemeHoB b. Cunosasi aneKkTpoHu-
Ka ans niobutenen n npodeccuoHanos.
— M.: Conoh-P. 2001 r.

5. Xpycrtanes []. 3nekTpoHHble 6an-
nacrbl ANs NIOMUHECLEHTHBIX Namn —
CxemorexHuka, 2001, N2, C.35.

npeobpa3oBaresib HanpsKeHwus

HOM Toke Harpy3ku 1 A. Ha Bxop 6noka
nopaeTcs NOCTOAHHOE HanpshkeHue
10...12 B, Hanpumep, OT aBTOMOOUNb-
Horo akkymynstopa YM34 TDA2002

2 xBY398 LM317
o.n2v)  3pH B Bax (2-15V; 14)
- <
+Usx 1 +UBbix
eryn)
270
(BbiIX)
25k .
L1000
25V
390
—t
TDA2002
(TDA2003)

(TDA2003) ucnonb3yercs B kayecTse
reHepaTropa NPsSIMOYrofnbHbIX UMIMYTb-
coB. K ero Bbixoay NOAKNOYEH ABYX-
nonynepvoaHbIA AMOAHBIV BbiNpSMU-
Tenb C yABOEHMEM HanpsixeHus. Ha
BbIXOA€ BbinpsiMutens oopmupyeTcs
MOCTOSHHOE HanpsHKeHne BENUUUHON
npumepHo 20 B. C nomMoublo uHTEr-
panbHoro crabunusaropa LM317 u3
HEro nonyvaercs perynupyemMoe cra-
6unusuposaHHoe HanpshkeHue. Bbl-
xon 6roka uMmeer 3auuTy OT KOpOT-
KOro 3aMblkaHusi, obecneymBaemyto
mukpocxemomn LM317.

Hobby Elektronika, 11/99.
Mepesoo




A.NETPOB,

rMorvnes.

CoBpemeHHble CTabUnNU3aMpoBaHHble
MCTOYHUKM NINTaHNA oTinyaloTCs 6onb-
MM pasHoobpasvem. B HUx ncnoneay-
I0TCA cTabunuaaTtopbl CRneaylomnx Tu-
fos.:

- HeflpepbiBHbIE I0CNeaoBaTeNbHOro
¥ napannensLHoro TMNa;

- UMNYNbCHble (NoHWXalowme, NoBbI-
watoLuue, UHBEpTUpYIoWME);

- TUPUCTOpPHBIE.

Mo NpuHUMAY necTBUS HenpepblB-
Hble CTabunusaTopbl Noapa3fensioTcs
Ha napameTpmnuyeckne N KoMneHcauuoH-
Hble. lNapameTpuyeckue ctabunuaaropsl
-— 9To Takue crtabunuaartopbl, B KOTO-
pbiX OTCYTCTBYET Lieflb 06paTHOM CBA3N,
1 cTabunusaums ocywecTenseTcs 3a
CYET CBOMCTB HeMMHENHbLIX 211eMEHTOB.
Crabunuaatopbl, B KOTOpbIX CTabunuaa-
LM OCYLLECTBASIETCH 3a CHET BO3aen-
CTBMS NU3MEHEHUS BLIXOQHOTO HanNpsixe-
HUA UMK TOKa Ha perynupylowmin ane-
MeHT yepe3s Lefnb obpaTHol CBA3K, Ha-
3bLIBAOTCA KOMfleHCaUUOHHBIMU. Kom-
fleHcaunoHHble ctabunusaropkl fpea-
CTaBNsIlOT cobon 3aMKHYThIE CUCTEMBI
aBTOMAaTnyecKoro perynnposaHus.

OcHoBHEIe NapameTpbl, C NOMOLUBLIO
KOTOPbIX OLIEHNBAIOTCS CTabunu3aTophb:

- HOMWHaNbHOEe BXOAHOE Hanpsxe-
HuYe;

- HOMMHanNbLHOE BLIXOAHOE Hafpsxe-
HWe;

- DONYCTUMBIN TOK Harpysku;

- HeCTabUNbLHOCTb BLIXOAHOIO Hafnps-
XEHWUA UK Toka;

- BbIXOAHOE COfpOTUBIIEHNE;

- ypoBeHb flyNbCaluii Ha BbIxoae;

- koachdmumeHT crabunuaauyum;

- TemflepaTtypHbli k0achhULUNEHT Ha-
npspkenus (TKH);

- Kna.

HecmoTps Ha Wnpokoe pacnpocTpa-
HeHWe KoMfleHCaLMOHHLIX CTabunvaaro-
pOB NOCNEeNoBaTENLHOMO TUNA B UHTEr-
panbHOM UCNOMHEHWW, OHU He Bceraa
MOTYT oKa3aTbCs fog pykoi. K Tomy xe,
ucfloNib3oBaHne WHTerpanbHbiX cTabn-
nM3aTopoB oTpyUarensHOro Hanpsixe-
HWA YacTo Bbi3bIBAET NpobnemMbr U3-3a
HecoBnagawen LOKONEBKN Y pa3sHbiX
TMNoB. No3ToMy paccMoTpUM HECKONb-
KO fIpOCThIX ABYXNOASpHLIX CTabunuaa-
TOPOB Ha OUCKPETHLIX 3fIEMEHTaX.

OeyxfonsipHein ctabunuaartop € ko-
achdmumeHTom cTabunmsaumm He MeHee
1000, yTo BNonHe gocTaTo4Ho ANa fn-

CTABUTN3ATOPHI
HATMNPAXEHUA

Puc.1 R1680 VD1 1814
1
+Ubuix1
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®
N
7
VO3
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— -Ubux2
+U1 ( >
28 VD2 +Ubux
Puc. 2 KT3107A
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RT 3k - [] .
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Ut e
! 100MK
VT1 KT827
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¢ >
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100Mx
-2 Z5 V03 -Ubeix2
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7

NapameTpbi cTabunuaaropa (puc.2)
MakcnmanbHbIA TOK, A 20
KoadhdmuueHT ctabunuaaumm,

He MeHee 1000
BbixopgHoe conpoTtuenexue,
Om, He bBonee 0,02

TaHus npeaBapuTenbHBIX yeunutenemn
Ha oflepaLMoHHBIX YCURMTENSIX, flokasaH
Ha puc.1. Ero BeixogHoe HanpsixeHvne
ofipepensercs o dopmyne:

Ugrix = Uer - 0,6 (B),

roe Ugy — HanpsixkeHve ctabunuaaumm
crabunutpoHos (VD2 n VD3).

C ykasaHHbIMW cTabunuTpoHamm
Ugix=t14 B. Ctabunusatop 3awumuyeH
OT KOPOTKUX 3aMblkaHWi B Harpyske,
npuyeM npu K3 B ogHom nnede aBTo-
MaruyecKku BbIKNIOHAETCs U BTOpoe fne-
Yo. [Ins HagexXHoro 3anycka BeefeHa
uenouka R1-VD1. Ugr VD1 BeiBupator
Tak, 4tobbl oHo ObINO Bonblie Hanps-

XEHNUS MeXay BXOOOM W BbIXOOOM CTa-
6unuaaropa B HOpManbHOM pexume.
Mpw 3anycke crabunutpor VD1 oTkpbi-
BaeTcs, U ToK yepes peanctop R1 aanyc-
kaeT ctabunuaatop. MNpn mManbix Tokax
Harpysku CoflpoTUBREHUSI Pe3nCTopoB
R4 n R5 uenecoobpasHo yBenmunTb 40
3...5 kKOwm. K gocTonHcTBaM 3toro cra-
Bunuaartopa cnegyeT oTHECTU manoe
HanpsKeHWe MeXy BXOO0M U BbIXOAOM,
flpy KOTOpOM CTabunuaaTtop CoxpaHsier
paborocnocobHocTk (okono 1 B), B To
BpeMsi Kak GONbLMHCTBO MHTErpanbHbIX
crabunuaaropoB TpebyioT 3anaca He
MeHee 2,5 B.

Bbicokui koacddmuneHT crabunuaa-
LnK, HapexHas 3awmTa npu K3, Huakoe
AVHamMWyecKoe BbIXoQHOEe ConNpoTUBAe-
HWEe — TaKOBbLl OCHOBHbIE TpeGoBaHusA
K CTabunuaartopy HanpsiKeHus ans nu-
Tanns YM3Y. 3tum Tpebosanmsim B 3Ha-
YATENLHOM CTefeHN oTBeYaer cTabunu-
3arop, nsobpaxeHHblin Ha puc.2 [1].

Hanpsixenne crabunusaunv onpege-
naeTcs aHanorvyHo Npeabiayuen cxe-
Me.

Crabunuaartop CoOCTOMT U3 ABYX Napa-
MeTpHYECKMX CTabnunnaaTopos, Bhiflos-
HEHHLIX 3epKkasnbHo. 3a cueT NepeHoca
pe3uctopoB R4 n R5 co Bxoaa Ha Bbi-
X0[ yAanoch CyweCTBEHHO fIOBLICUTL
ko3achhmumeHT crabunuaauum (NUTaloT-
CS1 BEIXOAHBLIM CTabunM3npoBaHHbLIM Ha-
NpsiXKeHneM NPOTUBONONOXHOIO fneYa)
1 o6ecnednTL HageXHYIo 3amTy ot K3.
MNMpw K3 B ogHOM nneye npekpallaercs
TOK Yepe3 COOTBETCTBYIOWNUA pe3ncTop
BTOPOro Nfieya, YTo, B CBOKO oMepenb,
fIpMBOAUT K 3aN1paHuio BToporo fneya
crabunuaaropa, a cnegom — U fepeo-
ro. Lieno4ka 3afnycka CoCTOMT U3 pe3unc-
Topa R2 n mowHoro crabunutpona VD1,
Peauctop R2 gonxeH 6biTb Nposonoy-
HbIM, MowHocTbio 7,5 BT. Homunan pe-
3ucTopa onpeRenser BennynHy Toka K3
¥ Ha4ankLHOrOo 3anycKalouiero Toka (oko-
no 200 mA).

B pabovem pexnme cTabunmTpoH Ha-
X0OMTCs B OTCEYKe M Ha paboty cxembl
BAMSIHUS He oka3sbiBaer. [1pu 6onbLuon
Harpy3ke, eCnu BbifipsiMuTens He obec-
fleuMBaeT AOCTATOYHOIO 3anaca no Ha-
NPSKEHMIO, perynupyiowme TpaH3ncTo-
pbi BXOAST B pEXUM HAChILLEHNUsA U fe-
penatcT BXOAHOE HanpsikeHUe Ha BbIXOR
6e3 dunsTpaunn. YunteiBas, 4to npun
MakcMmanbHOWM Harpy3ke BhifipsiMiieH-



HOe HanpsaxeHuMe napaeTt Ha
20...25%, 3anac no BXogHOMY Ha-
npspKeHuio gna ctabunusaropa ¢
BbIXOOHBIMKW Hanpspkennamn £30 B
nomkeH 6biTb He meHee 10 B, T.e.
BXOOHOE HarnpsikeHWe Ha XOfI0CTOM
X04y JOMKHO GbITh HE MeHee +40 B.
C opyro# cTOpOHb!, 3anac He Oon-
XeH BbiTb YpesmepHO BonbLIMM, No-
CKOMbKY 3TO NpuBegeT K HeoGxoau-
MOCTW yBENMYEeHUA TeNNooTeoaa.
Tpananctopbl VT1 1 VT2 ycraHae-
niMBaloTCA Ha Tennooteopg, obecne-
YMBAIOLL M MOLLIHOCTL paccenBaHng
He meHee 100 BT. K goctoMHcTBaMm
OnucaHHoro ctabunuaartopa cnegy-
€T OTHECTWU TO, YTO TPAH3UCTOPLI
Kpenatca 6e3 n3onupylownx npo-
KNagok Ha obluuin TennooTeog, Ko-
TOPLIA, K TOMy Xe, cOeMHEH ¢ 06-
WMM npoBoaoM (koprniycom). Hepgo-
cTtaTkoMm ctabunusatopa siBnsieTcs
Heo6xoQMMOCTb UMEeThL ABa U30nu-
POBAHHBLIX UCTOYHUKA NUTaAHWA, a
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3Ha4uT, U gBa BbINpAMUTENs (OBOW-
HO€E KOSIMYECTBO BbINPAMMUTENbHBLIX
MocToB). OfiHaKo Bce 3TO C fIMXBOK
OKynaeTcsl xapakrepucTmkamm camo-
ro ctabunusaropa.

BapuanT 6unonapHoro ctabunu-
3atopa C NoBbILLEeHHbIM KO3dhmLn-
eHTOM cTabunusauun (Heckonbko
ThicAY) NokasaH Ha puc.3. Koachdu-
UMeHT ctabunusauvv noBbiLEH 3a
cYeT 3aMeHbl napameTpuieckux cta-
6unN1M3aTopoB Ha KOMNEHCALNOH-
Hble. BeixogHOE HanpsXeHue Kax-
0oro nneua:

Uguix = Uer + 0,6 B.

MpuvHumn 3awmThl ot K3 1 cxema
3anycka ctabvnuaartopa aHanoruu-
HbI NpeabLIayLen cxeme.

Iureparypa

1. B.OpewxuH. Ctabunuaarop Ha-
npspkeHusa nuTanna YM34Y. — Pa-
avo, 1987 N8, C.31.

B.KUPUYEHKO,
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TAMMEP

Kax roBopu1n nepcoHax ogHoro dunb-
Mma: “Ecnu xotute cBapuTth a0 BCMAT-
Ky — npoutute “OT4ye Hau” OAuH pas,
€eCnu BKpYTYIO — Ba pasa... A ecnv He
3Haete MONUTBLI — B3MMNAHUTE Ha Yack!!”

W B 6bITY, 1 Ha NPOM3BOACTBE YACTO
Heo6X0AUMO KOHTPONMpOBaThL BpeMs
Kakoro—nno6o npouecca. [1ns atoro Uc-
Nosb3yKOTCA pa3nNUYHbIE pene BpeMEHN
(Taimeptt). NpumMeHeHne B HUX cneuu-
anu3npoOBaHHbLIX MUKPOCXEM CpegHemn
CTeNeHW NHTerpaLnm No3eonseT ynpoc-
TUTb CXEMY M COKpaTUTb KONWYECTBO
MCNONb3yeMbIX 3fIEMEHTOB.

He Tak gaBHO ons 3aMeHbl Bhitleatle-
ro U3 cTpOsA pene BpeMeHu B yCTaHOBKE
ANs 3acBeTky 0dhCceTHLIX NAACTUH KBap-
LieBon namnon notTpeboBanock, YTookl
nocne oTpaboTku onpeneneHHon Bolaep-
XM TallMep OTKMIOYWA yCTaHOBKY, NO-
han 3ByKOBOWM CUrHan 1 oTKlo4nncs ot
cetn cam C yyeTOM pgaHHbLIX TpeGoBa-
HWI, 32 OCHOBY NpWHATa cxeMa u3 [2],
KoTOpas popabortaHa, M B UTore nony-
YUNOCH YCTPOMCTBO, CNOCOGHOE OTpaba-
ThIBaTh BbIAEPXXKM BPEMEHW B ABYX Ona-
nasoHax — 1...99 c (npumepHo 1,5 MuH)
“ 1...99 mun (1,5 yaca) ¢ guckpeTHOC-
TbiO, COOTBETCTBEHHO, 1 C 1 1 MUH.

3HaueHue BLIOEPXKN YCTaHaBMBaeT-
cs AByMs nepeknoyartensMmu Ha 10 no-
NOXEHNIM (AEeCATKM U eanHULbI).

Mpw HaxaTtnm kHonku SB2 “MNyck” KoH-
TakThl SB2.2 3amblikaloT nuTalolwyo
uenb 220 B v BknovaloT 6NoK nUTaHua,
Apyrve konTakTel SB2.1 nogatot norm-
Yeckyto “1” Ha BXOOkI cGpoca MUKpocxem
DD1...DD3 v Tpurrepa Ha anemeHTax
DD5.4 n DD5.2. Tpurrep yctaHaenvea-
€TCsl B UCXOQHOE COCTOsIHWE (nornuec-
kan “1” Ha Bbixoge DD5.2) v yepes Tpah-
suctop VT3 skniovaet pene K2, koTo-
poe ceonmu koHTakTamu K2.1 sambika-
€T Lenb NUTAHUA Harpy3k1, a KoHTaKTa-
Mn K2.2 6noknpyet kHonky SB2.

leHepaTOp CeKkyHOHBIX U MUHYTHBIX
MMNyNbLCOB C KBApLEeBOn cTabunusaum-
et yacToThl coBpaH Ha clleunannanpo-
BaHHO® “yacoBon” mukpocxeme DD1
(K176UE12). Ee MOXHO 3aMeHUTL Ha
K176UE5 ¢ gononHuTenbHLIM genvre-
nem. MNocne otnyckanna SB2 HaunHa-
€TCs OTCYEeT BPEMEHU BLIAEPKKN, KOTO-
pbiA UHOULUPYETC MUFaHWEM CBETOOMN-
opga HL1 c yactotom 1 'y. Yepes nepe-
knouartens SA1 “Mun.—Cek.” coorset-
CTBYIOLME MMNYALCLI NOCTYNAKT Ha ABa
nocnegoBaTensHO BKIKOYEHHBIX Oecs-

TUYHBIX cueTumnka-gewndparopa DD2 n
DD3. C Beixonos aetindpartopos yepes
nepexnioyareny Ha 10 NONOXEHWR, KO-
TOpLIMW ycTaHaBnuBaeTca Tpebyemasn
BblAEpKKa, CUrHanbl NOCTYNaloT Ha Cxe-
My coBnapeHvs Ha anemente DD5.1.
Korga cueturku gocumtaroTt A0 yCTaHOoB-
FIEHHON BbIZEPXKKN, CXEMa COBNAAEHWA
nepekniovaet Tpurrep Ha DD5.2, DD5.4
B ApYroe coctosiHue (normyeckun “0” Ha
Bbixoge 4 DD5.2), pene K2 otkniovaet-
CAl, Pa3sOMKHYB NUTaHUe Harpysku.

Ho B 3TOT MOMEHT C BLIX0/a 3f1IEMEH-
Ta DD5.1 yepes TpaHsucrop VT2 noga-
ercs nuTaHue Ha pene K1, kotopoe ceo-
nmum koHTakTammn K1.1 n K1.2 wyntupy-
et kHonky SB1 v koHTakTel K1.2, Tak uTo
NnUTaHMe cxembl He NpepbiBaeTca. AT0
npoaocmKaeTcsa B Te4eHNe OAHOW MUHY-
Thl (ML OOHOWN CeKyHObl — B 3aBUCH-
MOCTW OT NOMOKEHUS NepekniovaTens
“MuH.—Cexk.”). CurHan c Beixoaa cxemsl
cosnagexuii DD5.1, nHBepTUpPOBaHHLIN
anemenTom DD4.2, nopaetca Ha Bxoa
anemenTta DD4.1 n paspersaeT Npoxox-
OEeHVE yepe3 Hero Tpex UMMyNbCHBIX
nocnenoBaTenbLHOCTEN ¢ MUKPOCXEMb!
DD1:1024 My, 2Ty v 128 'y (Tpy curHa-
£1a NCNonb30BaHbI 41151 NOMYYEHUA Xapak-
TEPHOIo “Xp1nsoro” aByka, oTnMyatoule-
rocs ot nogassnsiowero 6onbLWMHCTBA
3NEKTPOHHBLIX ByAUNBHUKOB). CyMMapHLIA
curHan c Beixoga anemMenta DD4.1 noga-
ercs yepes TpaH3ncTop VT1 Ha 3ByKou3-
nyyarens BF 1, crnanuanpys o6 okonua-
HUW BbIOEPXKKU BpeMeHu. [ocne npuxo-



Aa Ha mukpocxemy DD2 cnegyiowero
TAKTOBOro MMmnyneca, pene K1 Bbiknto-
yaetcsi, 06eCTOUMB BCIO CXEMY.

MpuHyanTENBLHO OTKNIOYUTL Takmep
MOXHO, Haxae Ha kHonky SB1 “Cron”,
KoTopas paspbiBaeT uens 220 B. MNpu-
MepHO Yepe3 NosicekyHabl yaepXaHus
3TOM KHONKK KoHaeHcaTop C5 paspsixa-
etcs, u pene K2 otnyckaer.

Cuetunkn DD2 1 DD3 BknioyeHbl B
pexvM cveta UMNYNLCOB NO NONOXK-
TENLHOMY W OTpULaTeNbHOMY OPOHTaM,
Peanctops! R8, R4 n R7 nopatot noru-
yecknin “0” Ha Bxoab! cGpoca MUKpocXxeMm
B T€ MOMEHTHI, KOrga kHornka SB2 1 ne-
pexntovyatenn SA2, SA3 pa3opBaHbl.
KoHpeHcatop C4 npepoxpaHsieT OT ape-
6e3ra KoHTaKTOB kHonkn SB2 npu cbpo-
ce. Avoabl VD2 1 VD3 3awmwialot Tpan-
3UCTOPLI OT BPOCKOB HaNPSAXKEHUst cCaMo-
VMHOYKUMW SNEeKTPOMarHUTHbIX pene.

KHONkM JOMXHBbI BbigepXWBaTk Ha-
npsxenue 220 B. Pene K1 — repkoHo-
Boe, C HanpsikeHveMm cpabaTtbiBaHWs
okono 5 B. [1ns yBennMuenuns Nckposoro
3a30pa B KOHTaKTax, OHU BKJTIOMEHBI NOC-
neposartensHo. Pene K2 — ot umnopt-
HOro XxonoauneHuKa (y Hero AOCTaToM-
HO MOLHBIe KOHTaKThl). Hanpsxenue
cpabaTbiBaHUs y 3TOro pene okasanock
okono 9,5 B, noatomy oHo 3anutaHo ot
HanpsixeHus 12 B, B To Bpem# kak BCs
cxema nutaetcsa ot 9 B. Boobuwe xe

perne MOXHO MCNonbL3oBaTth fobble ¢
NoAXoAsLLMMIK KOHTaKTamn, 3ByKonusny-
yatens BF1 — manorataputhas avna-
Muyeckas 8-oMHas ronoeka. Hexkotopbte
OVHaMWUKK NS Ny4dLlero 3sy4aHuns cne-
OyeT 3awyHTuposaThk uenoukon R3-C3
(conpotuenenue peanctopa R3 nonkHo
6bITb MeHbLLE CONPOTUBAIEHNSA AVHAMMU-
xa). B cnyvae ncnonb3oBaHusi Nbe3os-
neKTpuyeckomn “nuwanku’, ee cnegyet
3alllyHTUpOBaTh pa3psaHbLIM CONPOTUB-
neHvem.

Tpancchopmatop T1 — oT UMNOPTHO-
ro KacCeTHOro MarHUTOhoHa, 30eCh MOX-
HO UCNONL3OBAaTh SIOO0N C HANPSKEeHK-
eM Ha BTopuuHOn obmoTke 12...15 B m
pabounM TOKOM, NpeBbLILLAIOLLUM CYMMY
pabounx TOKOB 3MEKTPOMarHUTHLIX pene
(OHM SBRSIOTCS OCHOBHBIMU NOTpebuTe-
namu aHepruv). [inoaHbid Moctuk VDA
MOXHO cobpaTthk U U3 OTAEMbHBLIX 4M0A0B,
Hanpumep, K202, nav mobbix gpyrx
nogxoasiie MOWHOCTU. TpaHancTophl
MOXHO ucnones3osathk ntobkie, nogxoasi-
WwMe No MOUWHOCTH, ¢ KO3hMUNEHTOM
ycuneuns He meHee 50, MMKpoOCXeMbi
MOXHO 3aMeHWUTb Ha aHanoru U3 Opyrux
KMOTT-cepuin. Mukpocxema ctabunusaro-
pa DA1 ycraHoenena 6e3 paguartopa.
KonpeHcatopbl C5 n C6 — niobie anek-
Tponuthyeckne, aC7, C4 n C3 — kepa-
MMYeckue, BLICOKOYaCTOTHbIE. Takumun
Xe KepaMmUyeckMM1 KOHAEHCATOpamK 3a-

LYHTUPOBAHbI BLIBOOL! NUTAHUSI MUKPO-
cxem — Mo oQHOMY Ha Kax([ible ABa Kop-
nyca. ConpoTtuenenve R9 MOXHO yMeHb-
wntb go 5 kOM, a R2 1 R10 BooGuie
VCKIIOHUTL (3aMeHUB NepeMbivuKkamu),

Cxema cobpaHa Ha nnare pa3mepa-
Mu 50x200 mm 1 nomelleHa B kopnyc
pa3mepamu 50x60x220 mm (kpome aun-
HaMWKa, KOTOpLIN Ansi Bonblen rpom-
KOCTM 3BYYaHUs 3aKpenneH CHapyxu).

Pabora ¢ TanmMepom 3aknoyaeTtcs B
yCTaHOBKe BbifepXKv NepeksiovaTensi-
MW N HaXaTum kHonkm SB2 aons BkNO-
YeHus Harpysku. MNpu HeoBxooumocTy
NpepBaTh BLIAEPXKKY UNW 3By4aHUe 3BY-
KOBOrO CUrHana, cnepyet HaxaTb KHOnM-
Ky SB1. Ecnu Tpebyetca HauaTb BLiaep-
XKy 3aHOBO, elile pa3 HaXNMaeTCs KHOM-
xa SB2.

Nureparypa
1. Noenko B. Pene Bpemenn — Tan-
Mep. — Papuoexerognnk—-91. — M.:

Marpuor, 1991, C.81.

2. Mansues B. MNpocTton tanmep. —
B nomolyb paguontobutento: CO0pHUK.
Buin. 104, 1989, C.46.

3. Opobuuua H. Pene Bpemenn. — B
nomMowb pagvonobutento: CHopHUK.
Buin. 98, 1987, C.20.

4. Knesuoe O. YHuBepcaneHbIf uud-
poBoit Tamep. — Pagnoxo66u, 2000,
N6, C.42.
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Wyps | 1000 .¥ 30M. pu BKJTIOHE HUKM HaNpsKEHWe CO
K522 L—{|—¢ | $757 ctabunuaatopa DA1 noctynaer Ha re-
cknage HebonbLOW hupMbl ANABKNIO- HepaTop, KOTOpbld popMupyeT vmMm-
+ YeHUs OeXYpHOro OCBELLEeHUs U T.N. nynbcbt, nanydyaemole VIK-ceetoano-
T 3.3mkx68 Cxema BbiKTiouaTtens uaobpaxeHa  aom HL1. MOWHOCTE M3nyveHmns MOX-

Bbmmoanb OCBelleHue B BAHHOK
KOMHaTte, TyaneTte wunu apyrux
noacobHbiX NoMeleHnax Mbl 3abbliBa-
€M O4YeHb 4acTo, UTO NpMBOAUT K HEO-
NnpaesaaHHOMY Nepepacxogy 3NexkTpo-
3Hepruu. A ecnu y Bac maneHbkue
AeTtn, TO BpeMa OT BpeMeHu OHM OT-
pLIBAIOT OT BaXKHbiX e, YTobbl BKITIO-
4itTb UM cBeT. [peanaraemelit aBToMa-
TUYECKUIA BbiKITloMaTeNb NO3BONUT Bam
ynyJqwnTe cBOW GbIT ¥ C3KOHOMUTHL
¢punancet. Ero pa6ota ocHoBaHa Ha
nocnenoBatenbHOM NpepbiBaHuM MH-
dpakpaCHOro 13anyyeHusn, nocrynato-
iero Ha aBa oToaarTymka, u noacye-
Ta Yucna BXoasatimnx v BbIXOOAWMX Nio-
nei. MakcumanbsHoOe Konn4ecTBO BXO-
Aswmx Yenoeek pasHo 16, noatomy
AaHHbIA BbIKNOYaTENb MOXHO NpUMe-
HUTL K rae-Hnbyab B ocuce unu Ha

Ha puc.1. OHa cocTouT u3;

-6noka nutatma—T1,VD13...VD16,
C13...C16, DA1, DA2;

- reHepartopa mmnynbcos — DD1,
C1, R1...R3, VT1, HL1;

- ABYX MAEHTUHHBIX (HOTONpUEMHU-
KoB: nepebit — DD3, VD1, VD2,
C2...C4 — ycraHaBnNuBaeTca Ha BXO-
ae, sTopoin — DD4, VD5, VD6, C7...C9
— Ha paccrosHun 20...25 mm ot nep-
BOrO,

- ABYX nNpeobBpa3oeatenen MMNynb-
CHOrO HanpsiXeHusn B NOCTOSAHHOE —
C5, C6, VD3, VD4, R4, DD5.1,D5.2 v
c10, C11, VD7, vD8, R5, DD5.3,
DD5.4;

- RS-1purrepa-sawenku DD6 ons yn-
paeneHus cyetuukom DD2;

- anemeHTa UJIN (MoHTaxXHOro) Ha
avopax VD9.. VD12;

- Kitowa VT2 gns kommyTaumv cumu-
ctopa VS1.

HO NOBLICUTb, YCTAHOBMB AiBa-Tpu CBE-
Toavoga napannensHo. HanpspkeHve
co ctabunusatopa DA2 noctynaet Ha
CXeMy ynpaeneHus cumuctopom. Oau-
HOYHbBIN UMNYNbLC, PopMUpyeMbIA Ha
Bxoge 1 DD2 B pesynbrate 3apsapa
emkoctn C12, yctaHaBnuBaeT B MUK-
pocxeme DD2 no scem paspagam
Hynu. flamnovka HL2 He ropur.
MpuHATBIE U ycuneHHble doTonpu-
€MHVKOM MMNYNbCbl AETEKTUPYIOTCH U
duneTpyloTes B npeobpasosartensax
DD3, DD4, u Ha peauctopax R4, RS
NONy4aloTCA BLICOKUE YPOBHU. YpOBHU
noruyeckon “1” ¢ BbIXO40B MUKPOCXEM
DD5.2 v DD5.4 noctynatlor Ha Bxoabl
RS-tpurrepa (Ha BbiBog 1 DD6.1 v Ha
Bbioa 6 DD6.2) u oaHOBpEMEHHO (ve-
pe3 anemeHTel DD6 3, DD6.4) Ha cueT-
Hell Bx0OA (BbIBOA 15) cuetunka DD2.
Ecnu yenosek BxoauT B ABEpb, OH
no ouyepeau nepekpbisaet VIK-nanyde-



Hue, nagatolyee Ha porogarumku VD1
n VD6. 3arem OHO BOCCTAHaBMvBaeT-
ca — cHadana ans VD1, a cnegom ans
VD6. MNpy 3akpeiBaHuM patyvka VD1

Korpa Ha Bbixofe 11 DD5.4 nosena-
erca “0”, RS-tpurrep He nepeknioya-
eTcs, T.K. Ha ero Bxoge 1 no-npexHe-
My noanepxuveaercs ypoeeHs “0”, n oH

Ha ebixoge DD5.2 nosensiercs “0”, Ha
Bbixoge 3 anemeHTa DD6.1 RS-TpUr-
repa ycraHasnueaercs “1°, v gns
DD2 pa3spelieH cHeT Ha yBenuyeHue.
Ha cueTtHom Bxoge (BoiBoge 15) DD2
ycranaenuBaerca “0”, u cocrosiHme
cyEeTHYMKA YBENMUYUBAETCA HA eAnHU-
uy. Ha seixope (BbiBoge 6) DD2 no-
ABNAETCA BLICOKUA YPOBEHbL, KOTO-
pbli OTKpbIBaeT TpaHauctop VT2. Ha
ynpaBnsiowuin 3aNeKTpog cuMucTopa
VS1 ¢ amutTepa VT2 noctynaert or-
KpbiBatowmin noteHuman. OH BKItOYa-
eT namnouky HL2.
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HaxXoAUTCS B YCTORHUBOM NOTNOXEHUM.
Mpwu aTom Ha c4eTHOM BXope DD2 ypo-
BEHb He M3MeHsieTcs. Tonbko nocne
TOro Kak Ha Bbixoge 4 DD5.2 BHOBb
nosensaerca “1”, RS Tpurrep nepekstio-
Yaercs. [Notom v Ha Bbixoge 11 DD5.4
nosiensercs “1”, B pesynsrare ypoeeHb
Ha cyeTHOM BXxope DD2 BHOBbL cTaHO-
BUTCS BLICOKUM.

Mpoxon B nomelleHWe BTOPOro ue-
nioBeka Bbi3biBAET NOBTOpEHME onun-
CaHHoro npouecca, B cyerunk DD2 po-
6asnfneTca 1, BEICOKMI YPOBEHb NOSAB-
nsetcs Ha ero sbixoae 11, yepe3 VD10

v R7 oH nogaetcsa Ha 6a3y VT2. Tpau-
31CTOP OCTAETCA OTKPbITLIM, KOMMYTU-
pyer VS1, n namna npoponxaert ro-
petk. CnepoBaTensHO, B CYETYUKE
DD2 cmkeupyercs KonmyecTso “BU3n-
TepoB”, 3allefiiMx B KOHTponupyemoe
nomeljeHue.

Mpu BLIXOAE U3 NOMeELLEHUA NpoLEeCe
npoucxogut B o6paTHOM Hanpaene-
HUM, T.€. CHETUYUK paboTaer Ha Bbibu-
TaHue, ero COCTOSHWE yMeHbLUaeTcs
Ha eavHuuy. Korga oH oGHynserca
(npv BbIXOOe NocneaHeroc noceruTe-
na), TPaH3nMCTOpHLIA knod VT2 1 cu-
muctop VS1 s3akpbiBatoten, namna HL2
racHer.

YCTPOWCTBO BLINONHEHO HA ABYX Ne-
yaTHbiX NNatax — reHepartopa (puc.2)
¥ npuemHuka (puc.3). Ha nnare rede-
paTtopa pacnonoXeH takke crabwnu-
3arop DA1. ®oroguoaet VD1 v VD6
pasHeceHbl Ha paccToaHuve 50...55 mm
Apyr ot gpyra. Ux »enarenbHO 3kpa-
HUPOBATb OT NOCTOPOHHEN 3aCBETKM.

leHepaTop U NpueMHUK pacnonara-
10T NO pasHbie CTOPOHbI ABEPHOrO KO-
cfka ¥ 3aKpbLIBAOT NNACTMACCOBbIMK
kopoboukamu. Ecnu ycTpoicTBo He-
BO3MOXHO 3alLMTUTL OT Cny4vYanHoro
NpUKOCHOBEHUS, HEOBXOANMO nocTa-
BUTb ONTPOHHYIO Pa3Bsi3Ky HA CUMUC-
TOp ¥ OTCOEAUHUTL YNPaBASIOLLYIO
YacTb OT CeTeBOro nposoaa (NepBuM-
Hyto obmoTky T1 or Touku “a”).

Tpancgopmarop T1, koHpeHcaTop
C13, pynoast VD13...VD16 n cumuctop
V81 pacnonaratorcst B BeIHOCHOM 6rio-
ke nutanus. Tpaucgopmartop T1 gon-
XeH ObiTh C BbIXOOQHOM OOMOTKOM Ha
10...12 B npu Ttoke 200...300 mA.
MoxHo ucnonb3oeatk 6e€3 nepenenkuv
KagpOBbi TpaHcdopmaTop OT crapo-

ro yepHo-6enoro tenesusopa (TBK-
Puc. 2 ° ggo ZR1 sc R3 o° 110/1M). BmecTo cuetunka K56 1TUE14
eoccoco nogoiper UMC K56 1ME11. B Hel Bbi-
O n?:?o'?ﬁ;'gj 0 <P sog 1 coeguHsierca ¢ obLmM npoBo-
i M, a BbiBOf 9 NOAKIoHaercs K Tou-
H1 8o ¢t o Lo Aom, n A TCH K TO
o [¢ N ) o Ke coenHeHnn BXoA0B.
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E.PABUYKO,
ct.Kenepmecckas, Agbires.

OnekTponeyeHne — 310 NponyckaHue
NOCTOSHHOTO MM MMNYNBCHOMO 3NEKT-
py4ecKoro Toka Yepes y4acToK Tena Ye-
noeeka. Oprannam npeacrasnsieT cobomn
3NeKTponuT (NPpOBOAHKK BTOPOro poAa),
NoaToMy nog AeNCTBMEM TOKA B €50 TKa-
HSIX NpoOWUCXoAWUT pachaf Monekyn Ha
NonoXuTtenbHble U oTpuliaTenbHble
WOHBI, TO eCcTb ranbBaHu3auma. Mpu
NpOXOXeHnU ToKa B opraHm3ame veno-
BEKa Ha4MHaTCH CNOXHbIE NPOLIECCHI,
KoTopble Npu NpaevibHO BbiGpaHHOM
pexumMe gatot nevebHblt achdekT: Hop-
Manuayetcsa gaBnedve, ynydiiaercs
KkpoeoobpalleHne, CTUMYNUpyTCH
DYHKLMK Xene3 BHYTpeHHel cekpeLuun
v T.n. ManeBaHn3auve nevar rmnepro-
HWIO, BpOHXManbHYO acTMY, racTpur,
A3BY Xenyaka, paguKynuT, atepockie-
pO3, KOXHbIe U Apyrue 3abonesaHus.

MNoMuMo ranbBaH13aumnu, 4Ns nevYeHus
ucnonb3ayetcs U anekTpodopes, Korpa ¢
NOMOLLLIO 311eKTPUHECKoro Toka B opra-

ANMNAPAT ONTA TANBBAHUSALWA

3.

SAt1

-2208 SA1 2 {

HL1
FU1
0.5A @ {6.38x0.22A}
SA21  50/128

VD1 KU&O2A (KAT05)

R1 R2
220 220

HW3M YenoBeKa BBOASITCS NEKapCTBEHHbIe
npenaparkbl. [NonyyaeTcs gBoiHas nonb3a
— neveHue ranbBaHUYeCcKUM TOKOM WU
OOHOBpPEMEHHO BBegeHWe NekapcTB He-
nocpefcTBeHHo B obnacte GonbHoro
opraHa. lNpogomkuTensHoOCTb ranbea-
Huuecknx npouenyp — 10 . 15 MuHyT,
nx xonnyecteo — 10...20.

JlekapcmeeHHblll npenapam 0ns
anekmpogopesa, Mecimo HaoxeHus
3nekmpo0os U pexuM OomkeH HasHa-
qYumb epav.

BO3BPAWAACH K HANEYATAHHOMY

A.KNAMOB, |

(“PM” N9/03, C.21).

Ans nM3roToBneHns 3neKTposoB
noHartopa NoAXoAuT TaKke cepebpo
900-1 Npobkl, KOTOPOroO B pOCCUACKOM
nonTuHHuke 1924 r. copepxurcs 9 T.
Ero MoxHo pa3nobbite Y HyMU3MaToB
(ctout 70.. 100 py6nen). Moneta pac-
KatbiBaeTcs B annunc (Gonblias ocb
— oxono 10 cm), pa3pe3aeTcs BRONb
6onbLion ocu Ha 4 nonocku (4 anekT-
POOOB XBATUT Ha U3roToBflenne 2 NoHa-
TOpOB). [lanee, B NONN3TUNEHOBOM
KpbiilKe AenaeM 2 pa3pesa, B KoTopble
BCTaBNseM 3feKTpoabl (3NeKTpoabl
umetoT hopmy BykBbl ‘T, BepxHss
YacTb 6ykBbl MMeeT BNUHY 1 cM), U K
HUM NpunanBaem dotoguogbl Ans
cepebperuns Habupaem B HaHky BORY
W 3aKpbiBaeM ee KpblLLIKOW,

OnelT 3kcnnyartauum nokasan, 4To
NpyU NMTaHWM UoHaTopa oT Gnoka nu-
tanns (BlN) poctatouHo Hanpsxkenus
0,3.. 0,5 B, a ne 3.. 5 B, kaK ykasaHo B
cratse. Bl srntodaercn Ha 2. 3 yaca B
Denb. Tak kaK NPoOUCXOOUT pacTBOpeHUe
TOFbLKO OAHOrO ANEKTPOAA, PEKOMEHAY-
€TCH YyCTaHOBWUTL NepekKnioyarens no-
NAPHOCTM UCTOMHUKA NUTAHUS
MNMpn ucnonb3oBaHun MoHatopa B

e

“CepebpsiHbIn MoHaTop”

r.Exatepunbypr.

COfMHEYHOW MEeCTHOCTU AOCTaTOMHO
ofHoro doTtofuoaa, a, Hanpumep, Ha
Ypane v B Cnbuvpu HyxHo 2.. 5 doto-
Avofos. B kavdecTse UctovHuka nuTa-
HUA noHaTopa MOXHO UCNONL3OBaTL
CBEpXbSAPKUIA KpacHblA cBeTOOMOA
(Bce kpacHble cBeToAMOABI OBpaTUMBI
¥ MOTYT CRyXuTb poTognogamu). Tun
cBeToaMoga 3Ha4YeHNst He MMeeT (5 Uc-
none3oean L53SRC-E ¢.Kingbright).
Mpw ero oceewexnn ¢doto3AC co-
ctasnset 1,65 B, MakcumanbHbI4 TOK
— 25 MKA.

Ewe oauH noHatop — cepebpsiHo-
3onotoi. OH U3rotaenmeaeTcs 13 ce-
pebpsHoit 1 3onoto NpoBonokn. Oum
chaueatoTcs U Bbirnbatotcs 6ykeoin 1.
OAC Takoro ranbBaHuvecKkoro ane-
MeHTa — okono 0,7 B. B npotuecce
pabotbl pacTBopsieTcsi Tonbko 6onee
akTuBHoe cepebpo, macca cepebpsi-
HOTO 3neKkTpogda xenartefnbHa 2...5 1.

Bce tunul moHatopoB obecneunea-
10T cofepxaHue cepebpa B Bode He
6oree 0,03 Mr/A, 4yto cooTBeTCTBYET
CaHMTapHbIM HopMaM ANs NUTbEBON
soabt (MAKag=0,05 mrin), u asnaior-
cs1 6e3onacHbIMK B 3KCNNyaTauuu. y

Mpu ycraHoBke BenMynHb Toka bonb-
HO OpUeHTUpYeTCS!, Npexae BCero, Ha
cBov owyuienus. MNpu npaBunbHo BLIG-
paHHOM TOKe OH UCMBITEIBAET Nerkoe No-
KanbiBaHue 1 XoKeHue B MecTax Hano-
XeHns anekTponos. Npu ycunueatoLmx-
cs 6onsix cuny Toka HeobxoauMo yMeHb-
W Tb.

JnekTpoap! NyUtie BCero U3rotoBUTh
M3 CBMHLA B BMAE FNafKux NNacTUHOK
TonwwmHo# 0,5...1,0 MM 1 nnowagbo
150...200 cm2. Cam npuBop MOXHO pas-
MecTMTb B NoBXoAsileM kopnyce. Ha
NepepHIoto NaHenb BblHECEHBI" BbIKItO-
yaTtenb CeTy, MUNNUaMnepMeTp, KOHT-
ponbHas fnamnodvka, perynaTop Toka,
nepexnioyatenes Npefenos MUnnvam-
nepmetpa (51 50 MA) ¢ napannenbHbiM
NnepeknoyeHmeM BUTKOB BTOPUHHOK 06-
MoTkM TpaHcdopMaTopa 1 BbiXxogHble
knemmsl. Ipu anekTpodopese mexay
TEeNoM M 3NeKTPOAOM NpOKNajbiBaoT
CNOXEHHY!0 B HECKONBKO CNOEB can-
deTky U3 BGatkn nnun 6s3m, NnponuTax-
HY!0 NleKapcTBeHHBIM NpenapaTtoM, a
CBepXxy 3nekTpofa yknaAbiBaloT He-
BonbLLIOK MeloYeK C NecKoM Ans nyJy-
Lero KOHTaKTa ¢ Bbi6paHHbIM y4acTKoMm
Tena.

Retanu. T1 — cunoeok TpaHcop-
Matop MowHocTbio 12...15 BT. Pe3anc-
Topbl R1, R2 — t1na MNT, R3 — npo-
BONOYHbIA. N3meputensHblii Nnputop
PA1 — c npegenom 5 MA. Tpu nogknto-
YeHuu wyHta RS1 npepen ysenuunea-
etcsa [o 50 MA.

[ns nanaxueanus npubopa Bmec-
TO Tena yenoBekKa K anekTpofam nop-
KNto4ualoT pe3McTop COnpoTUBNEHUEM
500 OM (MowHocTblo 2 BT) — aTo
cpepHee 3HadeHne CONpPOTUBREHWUSA
y4yacTka Tena. lNosopauuneas py4yky R3,
yCTaHaBNUBaOT HYXHble Npegensl ne-
YebHoro Toka no PA1.

IInrepatypa
1 Knaukuu N.M. ®uanotepanus.



C.KACUHCKUMW,
r.YNbsiHOBCK.

N3IrOTOBIIEHUE
NPY>XXUH N CNUPATNEN

(Oxox4yaHune. Havyano 8 NN1-4/04)

Ha 3aroToeke pa3meyaioTcsl LeHTpbl
OTBEPCTUA OIS KPENEXHBIX BUHTOB, OT-
rubaeTcs yronok no WTPUXOBOA NUHUA,
¥ BCH 3aroToBKka u3rnbaercs Ha onpas-
ke &332 MM (oTpe3ok Tpy6bl 1 1/4"). Moc-
Ne aToro ceepnuTcs oTBepcTUe &1 MM
ANs 3aKkpenneHus KOHUa NPOBONOKU U
ABa oTBepcTus 3,2 MM.

[OTOBbLIN NOBOAOK HAKNaALIBAETCA Ha
HacajKy, ¥ Ha Hel pa3MeyaloTcs oTBep-
CTUA AN KpenexHbix BUHTOB. [locne
CBEpJIEHUs1 3TUX OTBEPCTUIN CBEPIIOM
2,4 MM B HUX Hape3aeTcs pe3bba M3,
¥ NOBOAOK 3aKpennaeTcs Ha Hacagke.

KoHnueckue npyxuHbl (puc.21a) 06-
nagaioT NOBLILWEHHOW NPOAOILHOA YC-
TONYMBOCTbIO, GoNnbLOY 0caaxon (YacTb
BUTKOB BXOAAT ApYr B Apyra), u npuMe-
HSII0TCs1 B paguoniobuTenbckov npakTy-
Ke B Ka4eCTBe YNPyrux KOHTaKTOB B Kac-
ceTax v briokax NUTaHus ¢ ranbBanndec-
KUMU 3NIEMEHTaMU ¥ aKKyMynaTopamu
[9]. Takue npyxuHbl uMeloT 5...7 BUTKOB
¥ U3roTaBNUBaIOTCS HABUBKOW NPOBONO-
KA Ha KOHuveckyio onpasexy. OnpaBka
V3roTaBNMBAETCA U3 CTaNbHOIO CTEPX-~
HA Ha TOKapHOM CTakke wnuv “criecap-
HbIM cnocobom” [9].

Yron o6pa3syiouiei KOHyca € OCbio U
BblCOTa yce4eHHOro kouyca (puc.216)
ONpeaensuTCcs cnegylowum obpasom.
Inuna o6pasyiowein KoHyca:

L=d-1, (15)
rae  d — guameTp NPOBONOKY;
i — KONMU4YecTBO BUTKOB.
BenwuuHa yrna o
. Doy —Dy
o = arcsin (~4—=1), (16)

rae D4 — puameTp HocuKa (3apaeTca
AnameTpoM pe3bbbl — 3 Unu 4 mm,
puc.218),
D, — avameTp onpaBku AN Hav-
6onblwero BuTKa (onpegenserca
NpoBHON HAaBUBKOW NO 33[aHHOMY
3xadenuio D,

B yepTtexe ans TokapHon 06paboTku
ykasbiBaeTcsi yron 2o. Boicota yceyeH-

HOro koHyca h:
h=L"-cosa. (17)

HaBuBKa KOHUYECKON NPYXUHLI NPO-
M3BOAMUTCA C NOMOLLbLIO PYYHOW Apeny,

a)

BUTKa — 15MM; aunametp Do, nonyyen-
Hbi NPOBHLIMYU HaBuBkamu — 10 MM.
Ouametp D¢ nog pe3bby M4 — 4 mm,
wuvpuHa npopesv — 0,6 MM; KONUYECTBO
BUTKOB — 7.

Onuna obpa3syiowen koHyca u3 gop-
Mynbl (15):

L=d-i=1-7=7(mm).

Puec. 21

3akpenneHHou B TUckax. KoHey npoBo-
nokv gnvdon 5...6 MM otrubaetca nog
APSIMbIM YINIOM Y pacniowuBaeTcs Ao
TonwMHbI NPope3un onpasky (puc.21r, a).
3TOT KOHeu BCTaBnsieTca B Npopesb on-
PaBKU ¥ 33XVUMAETCs rankon, Nocne 4ero
Npou3BOAUTCA HaBuBKa (puc.21e).

MNocne HaBMBKU ravika CBMHYNBAETCH,
¥ 3aroTOBKa NPYXWHbI CHUMAEETCA C On-
paBky. 3aroTOBKa 3aKpennseTcs OTOrHy-
TbIM KOHUOM B TUCKax y Kpas rybok
(pwuc.21x), v BUTKM pa3gBuraioTcs nes-
BUEM OTBEPTKM.

B 3aknioyenve Ha HaxgayHoM kpyre
yRansercs OTOrHyTbI KOHEW U Topuy-
eTcsl KpauHuy BUTOK (C HaVMeEHbLUUM
AvaMeTpoMm) Ans NONYyYEHUA XOpOoLLEero
KOHTakTa C ranbBaHU4eckuM 3nemeH-
TOM.

lpumep 4. OnpepenuTb paamepbl On-
paBkv ANS KOHUYECKOW NPYXUHbI-KOH-
TaKTa KacceTbl Ans 3neMeHToB Tuna 373
("Mapc”). luameTp NPOBONOKA NPyXU-
Hbl — 1 MM, AnameTp Haubonbluero

8) 63 1x45°
{3 o WK
- B e B =3
i T = |0 ) o
R LUy
|

Yron mexay obpasyioujei koHyca v
oCbio onpaesky no opmyne (16):

o= arcsin(l(z)—___—,i) = 255°.

BeicoTa yceyenHoro KoHyca no gop-
myne (17):

h=L-cosa=7"c0s255°=6,3 (MMm).

lMpyxuHa HaBuBaeTCs Ha onpaske
(puc.21B). Ipopesb B HoCUKE ONpaBku
BbLINOMHAETCA TOMLKO NOCNE Hape3aHus
pe3bbbl.

cnupPAKA

HarpesarenbHyio cnupanb npuxoauT-
Csl U3roTaBNvBaTh, Kak NpaBwIo, Ha 3a-
MeHy neperopeswwen. [NoatomMy ans Hee
M3BECTEH AUAMETP NPOBOMNOKU U HapyX-
HbiY aameTp. Uexons U3 MOLWwHOCTY anek-
TpoHarpeBartenbHoro npubopa U Hanpsi-
XEHUs1 NUTaHUA, MOXHO paccuunTaTb
OMUYEeCcKoe CONpOTUBIEHUE CNupanu:;

rR= U2
P
rae R— conpoTtuenenue cnupany, Owm;
P — MouwHocTb chivpanu B
HarpeeaTensHom npubope, BT;
U — HanpspkeHWe nutanuns
cnupany, B.
OnuvHa npoBonoku ans pabodew yac-
TV chvpanu:

(18)

j-RS
Y
rae [— pabouan QnvHa NPOBONOKY, M;

(19)



p — yAenbHOe CONpPOTUBIIEHUE
NPOBOIIOKY;
S — nnowage ceyeHus, Mm2.
Huamerp onpasku D, nog6upaercs
npobHon HaBUBKOA. Mpw cpenHem aua-
MeTpe HaBWUTOW Ha ONpaBKy ChUpany
D=Dgnt+d konvuyecTBo pabounx BUTKOB
Ha onpaBke:
(20)

j= L
nD’

[nvHa HaBUBKW Ha onpaBke Npy NNOT-
HOCTYW HaBwnBkn 1,01.

L=1,01-d"i (21)

lMpakruyeckn nocne onpeaenexus i, /
Ha onpaBKy HaBWBaeTCHA 3aBeAOMO
Bonblliee KonudecTso BUTKoB. focne
HaBWBKW, cnerka pacTaHyB cnupans, No
OMMETpY OTMEpPSIETCA TOYHOE 3HaYeHue
€e AnvHbI.

Oco6eHHOCTbI0 HaBUBKWA cnvupanew
aBnsieTca 6onbluas AnvWHa ONPaBKU.
[MoaTomy BTOPO# KOHEL OonpaBky 060-
3aTenbHO NOAAEPXKUBAETCA ONOPON, a
HaTsHKeHUEe NPOBOMNOKA U pPErynupoBa-
HWE yrna HaTskeHUs NPOU3BOAUTCSH
13-33 Manou XecTKOCTA NPOBOJIOKU
pyko# (puc.22). Npu HaBUBKe NPOBO-
nokv &0,4 mm u bonee, Ha pyky Hago
HageTb Matepyatylo NepyaTky.

lpumep 5. U3roToBUTL CRvpanb Mowy-
HocTbio 2 kBT Ansa HarpeBaTens, koTto-
pbii NUTaeTCs1 OT Tpexca3HoWh ceTy C
Hanpsikennem U,=380 B 1 umeer Tpu
Cnvpan, BKIOYeHHbIE 3Be30on. Hapyx-
Hbi AnameTp cnvpany — 14 Mm, gua-
MeTp nposonoku — 0,5 mm (S=0,2 Mm?).
MaTepuan cnupanu — HUXpOM ¢
p=1...1,1 OM - Mm2/m [4].

MowHocTb, NogBOANManA K OgHOM CNn-
panu:

_P _2000 _
p=5 =220 - 6667 (B1).

IMpy coeanHeHnn 38e3A01 Hanpsxe-
HWE Ha cnupan:

_Un 380

5Tl

Conportuenenve cnvupamv (18):
_U _ 2202

" p 6667

=220 (B).

=726 (Owm).

Anuua npoBonoku pabouen yacty
cnvpany u3 popmynsl (19):

;RS _726-02

P 11
OuameTp onpaBkW, ONpeAeneHHbI
NpOBHLIMA HaBUBKaMW, paBeH 11 MM.

Cpepnuit guameTp BATKa NPOBOMOKA Ha
onpaske:

=132 (M).

LOonycTumbil Tox, A 1 2 3 4 5 6 7
[ivaMeTp HUXPOMOBOW NPOBONOKK, MM 017 |1 030 ] 045 | 055 | 065 ] 0,75 | 0,85
_ _ _ TEPMUYECKAA OBPABOTKA
D =Dga+d=11+0,5= 11,5 (MM). NPYXWH

KonuyectBo BUTKOB Ha onpaBke U3
dopmynbl (20):

=L 13200 _

'S5 =374.115 - 20
[nvHa HaBUBKWU Ha onpaBske U3 (21):
L=101-d-1=1,01-0,5-365 =
= 184 (Mm).

Mpaktuyecku ans obpasosamus 3age-
JNTIOYHbIX KOHUOB HeobxoauMo gobaBnTb
2...3 BUTKa:

L =1,01-0,5-(365 + 2) = 185 (Mm).

WHoraa npuxoantcs U3MeHsTb Ana-
METp NPOBOMOKA (OTCYTCTBUE HYXHOIO
copTaMeHTa ¥ T.n.). B 3Tux cnyyasnx Hau-
MEHbLUWA AnaMeTp NPOBONOKU onpeae-
nsetcs no tabnunue, B KOTOPON NpuBe-
[eHa 3aBUCUMOCTb JONYCTUMOW CUIb)
TOKa OT AnaMeTpa NPOBOMOKUA U3 HUX-
pomMa npy Temnepatype 700°C [10].

Haubonblwnui aMaMeTp NPOBONOKA
OrpaHUYNBaETCS BOIMOXHOCTLIO pa3Me-
L{eHUA cnupany B KaHaBKe HarpeBaTe-
ns. inia cnupany yRenu4nBaeTcs us-
3a yMeHblleHUs YAenbLHOro conpoTye-
NEeHUs NPOBONOKA, NO3TOMY YacCTb BUT-
KOB, 0CODEHHO Ha NOBOPOTaX KaHaBKw,
MOXeT BOMTU B CONPUKOCHOBEHUE, YTO
BbI30BET B 3TOM MecTe NeperpeB u co-
KpaTtnT cpok cnyx6bi cnupany vunv Bo-
obue BbIBEAET €€ U3 CTPOS.

[py HaBMBKe NPY>XWHbLI B NPOBONOKE
BO3HUKAIOT BHYTPEHHUE HanpshKeHUs.
[ns cHATUA 3TUX HanpsHKEHWU roToBbie
MPY>XWHbI NOABEPralTCs TePMUYECKON
obpaboTke, KOTOpasn 3aknio4aeTcs B
HU3KOTEMREpPaTyPHOM OTNYCKE C Harpe-
BOM A0 TeMnepatypsl 240...285°C ¢ noc-
neayowuM oxXnaxaeHvem B Boae Unu
Macne.

Mpu HarpeBe cTanwu Ha BO3dyxe ee
NOBEPXHOCTb OKpallUBaeTCA B pasnvy-
Hbie LBeTa, HasblBaeMbie LUBeTamy no-
Bexanocty. Kaxabiy uset nobexanoc-
TU COOTBETCTBYET OnpeaeneHHoN Temne-
paType U MOXET CIyX!Tb yKalatenem
AOns onpegenexys ctenexy Harpeea [3].
Temnepartype otnycka 240...285°C co-
OTBETCTRYIOT UBeTa NobexanocTy or co-
NOMEHHO-XENTOro Ao (hyONeToBOro.

OTnyck yBenuuuBaeT ynpyrue cBOw-
CTBaA NPYXWHbI, NOBbIWAET cTabunb-
HOCTb FrEOMETPUYECKUX Pa3MEPOB U CU-
NOBbIX XapaKrepucTuk Bo BpeMenu. Kpo-
Me TOro, KOpUYHEBBIN UNU PUONETOBLIN
UBET NpUAAET NPYXWUHe ONPATHLIW, 33-
BEpLUEHHbIA BHEWHUA BUA, a obpaso-
BaBLUASACS1 OKCUAHas NNeHKa 3awuia-
€T ee OT KOppOo3uu.

TepMuyeckyio 06paboTky Bcex BUAOB
npyxuH yao6HO NpoOvU3BOAUTL B My-
denbHOY Nedn, UMeloLen perynaTop
TeMneparypbt. [leub obecneuvBaert pas-
HOMEpHbIY NPOrpeB NPYXUHBLI Y NO3BO-

Puc. 23




nAeT nponasecTy Boiaepxky (15.. 20 mu-
HYT) NpY 3aQaHHON TeMnepaType.

B “noMaluHux ycnoBuax” Harpes npv
TepMuyeckon o6paboTke MOXHO Npou3-
BOAUTL Hag NNaMeHeM ropenku raso-
BOW mMnuTbl. [iNs 3TOro U3 cranbHOW
npoeonoku guamerpom 0,35...0,5 mm
VU3rOTaBNMBAIOTCH AepXanku: ans npy-
XUH CKaTtUs U pacTsikeHuss — B COOT-
BETCTBUN C pMc.23a, AN KOHNYECKNUX
NpyxuH — ¢ puc.236. InuHa pepxa-
nok — 100...120 mMm. MNpyxuHa Hage-
BaeTcs Ha aepxanky (puc.23s8, r). ina
yno6cerea B obpatlieHuy ee neperHyToli
KoHel 3akpennsieTca B 6enseson npu-
wenke {puc.23a).

OcHoBHas TpygHoCTb 06paboTkn —
DOCTWKEHUE paBHOMEPHOrO Harpesa.
[NoaToMy BHauyane NpyxuHa AepXUTcH
Ha Bbicote 20...25 cM Haa ropenkoun u
HenpepbIBHO ABWXETCS NO Kpyry — B
fOPU3OHTanNbHOM NNOCKOCTW, BO3BpaT-
HO — BAOMb OCU, a Takke BpawlaeTcs
BOKpYr ocu. o mepe Harpesa, He npe-
Kpalliasi ABUXKEHUN, pacCTOsHWe Ao 1o-
penkiu MegneHHO ymeHbuiaercs. [1pu
nosiBNeHuK HYXHOTo yBera nobexano-
CTU HarpeBaHwe npekpaljaeTcs, n npy-
XUHa OXNaX1aercs Ha BO3AyxXe wurnn B
Boae (Macne).
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Bns Bcex niwbutenen macrepuTtb
npeanaraie HeCNOXHbIA CBEPNUNbHLIR
CTaHOK, KOTOpbIN ocobeHHo ynobex ans
cBEpfeHus neyaTtHbiX nnar. BHewHuin
BUA CTaHKa fokasad Ha puc.1, cxema
pacrnonoxeHus geranem — Ha puc.2,
Puivar 1 3akpenneH B Tpex Toykax “A”,
“B"un “C”, petans 3 xecTko (6onTom) 3a-
UKcHMpoBaHa Ha LWIToKe 14, BTynkKa 2 co-
eQuHeHa ¢ Hecyllen nnactuHom 13, Ha
KOTOpOW yCcTaHOBNeHbl Asurarens 11,
namnoyky NnoaAcBeTkn 14, MUKPOBLIKMIO-
yarens 9.

IMpu HaxaTuu Ha pblyar 1, BTynka 2
BMecTe ¢ nnactuHon 13 cMmewjaercs

H0.BAYEPUKOB,

r.lypbeBck, Kemepoeckon o6n.,
E-mail: vQud@nvkz.net

Bnok
nnranHna

BHM3 o WTOKY 14, BTyNKa 7 — no Bany
6. Mukposbikniouartens 9 nogknodaer
neurartene 11 k 6noky nurtaHus. B uc-
XOAHOE NONOXEHKE (nocne OTnyckaHus)
pbidar 1 ¥ Hecywlylo nnacTuHy 13 BO3-
BpaLLaeT npyxuHa 4. Ban 6, aakpenneH-
HbI HA NnacTuHe 5, yctaHosneH napan-
nensHo WToKy 14 1 NpenoxpaHser He-
cylLyto nnacTuHy 13 oT cMeLeHys Bne-
BO ¥ BrpaBo oOT ueHTpa. fletans 8 orpa-
HUYMBAET [BWKEHWE HeCcywen nnacTu-
Hel 13 BBEpX, ynop 15 3aMblkaer MUK-
POBLIKMIOYATENb.

Deranu ans craHka — ato “Habop
)enesa” u3 rapaxa.



Pbivar 1 BCTaBNeH BO BTYNKY, 3akpen-
NeHHyIo ¢ NoMowblo bonta Ha Aetanu
2, v ceoboaHo, HO Bes niodhTa Bpawa-
etcsl. Pblyar B-C wapHupHO coeauHeH
c pbidarom A-B v netanbio 3.

BpoH3oeas BTynka 2 flonxkHa nepeme-
warbcs no wroky 14 6e3 manenwux
niocroB. Hem TBEpKE BpoH3a, Tem aon-
roeeqHen Bynet atot yaen. LLTok 14 Bce-
raa nonxkeH BbiTb UucToIM, 6€3 cnenos
kakou-nubo cmasku. ¥ 6onta kpenne-
HYR BTYNKU ANvHaE pe3bbbl AonmkHa ObIiTb
MEHbLLE TONUUHBLI CTEHKU BTYNKU 2.

CranbHas BTynka 3 npeaHasHayeHa
ANA KpenneHus nnacTuHbl 5 U poiyara
B-C. Mo ueHTpy BTYNK# CBEPNUTCS OT-
BepcTue noa pessby M6. C nomMowbio
¢dacoHHoro ctonopHoro 6onta agerans
3 xecTko (“B ynop”) ¢ukcupyeTtcs Ha
wToke 14. Ha atoT »e 6onT ogesaercs
KOHey pbiyara B-C, u nog6opom npome-
XKYTOYHOM BTYNKW YCTPAHSAETCA BO3MOX-
HbIY NIOPT.

MpyxwuHa 4 He nonxkHa BbITb KECTKON,
yTobbl 0BecnednBaTh NNABHOCTL XOAa
nerany 2 no wrtoky 14. A yctaHoBun
NpyXuHy oT Asuratens “Mocksuy-412"
(B ABUraTene oHa CToUT MexXay pbiyara-
MU pEerynmpoBKy KnanaHoB).

Ha plopaneso# nnactuHe 5 3akpern-
neH Ban 6 (cTansHow, Z6...8 MM, B Nnape
C NOAWUNHUKOM 7 OT TENETaNNHOTo an-
napara). MoawuvnHuk 7 (unu 6poHzoeas
BTynka) aomkeH bes niodrta nepeme-
warsca no sany 6.

CranbHas BTynka 8 ¢ ynopom 15 kom-
MyTUPYET MUKPOBbLIKNIOYaTens 9.

Oeuratenb 11 B cTaHKke — MOCTOSIH-

Horo Toka. XXenatenoHo npuobpecTtu
ABuratens C 3akpenneHHbiM Ha Bany
uaHroBbIM 3aXXUMOM. Mo# coeer, ecnu
Ha KOHUe Bana ABuratens eCTb pesb-
6a, He NbiTanTeCb CaMOCTOATENLHO C
NOMOL IO NNAWKN YBENUUUTL ANUHY
pe3bbbl ANA KpenneHus UaHroBoro
3aXuMa, a UCNoNb3ynTe NepexoaHylo
BTYNKy, NNOTHO HacaxXeHHylo Ha Ban.
UHaue npakTuyecku HEBO3MOXHO U3-
BaBuTLCA OT Buenus ceepna. [ins yse-
nuyeHus (B pasyMHbIX npeaenax) 06o-
pPOTOB ABUraTeNst MOXHO NOBLICUTL Ha-
NpsKeHUe NUTaHus.

OnopHas nnactuHa 12 BbiNONHeHa u3
CTanbHOro NUcTa TonwnHoN 8...10 Mm,
Hecyuwlan nnactuHa 13 — u3 aopans
TONWMUHON 5...6 MM.

LITok 14 — cTanbHO®, NONUPOBaHLIN,
OT amopTu3aTopoB asToMobunen A3
wnu KAMAS (paz3duua B avametpe Wwto-
ka — 15 unu 20 mmM). Ha KoHue wToKa
yXe ecTb rotoBas pesbba u ranka ans
Kpennexus,

Hecywas nnactuHa 13 kpenuTcs K
BTynke 2 6ontamu M4, aHanoruyHo nna-
ctuHa 5 — k BTynke 3. MNpy ycTaHoBKe
Ha W7ok 14 Heo6xoaAMMO NOBUTLCA, UTO-
6bl NnacTvHbl 13 1 5 6biny Nnapanens-
Hbl Apyr Apyry. [lns atoro 3akpennsem
B TOK8PHbIA CTAHOK WTOK 14, BTYNKy 2 ¢
nnactuHon 13 dukcupyem 6onTom Ha
wroke 14, n obpabaTbiBaeM noeepx-
HOCTb NnacTuHbl 13, NokasaHylo Ha
puc.3 cTpenko# “A”. AHanoruyHo 3ak-
pennsem aetans 3 n 06pabatsiBaem no-
BEpPXHOCTb NMNACTUHbLI 5, NOKa3aHHYyIo
cTpenkon “bB”.
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Brynka kpennexus 6
pbIYara

Moguunuux

Bana6

b
5 J7d | b—ﬂ Y3en kpennenus
]

BonTtsl Kpennenus

M
\J

Puc. 3

I.LPUSKAS.

“Elektronika

pY PEMOHTE PasnuUUHbIX ABUXY-

LWUXCA MEXaHU3MOB, Hanpvmep,
aBTOMOOBUNLHLIX ABUraTenew, cyule-
CTBEHHYI0 uHbopMauumio 06 ux “noesene-
HUWM" MOXET AaTb pabouwi LWyMm B OT-
AenbHblX y3nax. Y1o6bl ero To4Ho no-
Kanu3oBaTb, yao6HO MChoNbL30BaTL Npy-
60p, aHanornyHbIA MeEAULIMHCKOMY CTe-
Tockony. HeobxoauMmelii aAns 3TOro “Au-
arHoCTU4ecKMin” MUKpooH Co cneuu-
anbHbIM XEeCTKUM KOPNYyCOM, KOHTaKTy-
pylowuin C NpoBepsieMoO CUCTEMOMN,
MOXHO M3rOTOBUTL C UCNONb30BaHUEM
Nbe30KepaMuyecKoro usnyyaTens 3By-
Ka, HanpuMmep, oT ByaunbHUKa 3NeKkT-
POHHbIX YacoB.

MyTem cooTBeTCTBYIOWEN AOpaboT-
KW NPOCTOIO Nbe3oKepamMu4ecKoro ns-
nyyarens CornacHo puc.1, ero MoXHo
npeBpaTuTb B AUarHOCTUYECKUA MUK-
pocoH. UanyuaTtens cam no cebe Mano
UyBCTBUTENEH K HU3KUM YACTOTaM, HO
Npw ero yTaxeneHuu AoNONHUTENLHON
Macco# (CBMHUOBLIM TpPy30M), amn-
NUTYAHO-4acTOTHAs XapakTepucTuka
(AYX) Takoro usnyvatens paclwuvpser-
ca B obnactb HY. Mopo6HbIN peTexkTop
cnocobeH npeobpasoBbIBaThL B 3NEKT-
puyeckun curLan konebanun TBEpAbIX
npeameToB.

Ansa yTaxeneHus 3BykousnydaTens
06bIYHO 4OCTATOYHO CBUHLOBOIO AUC-
Ka TOrO Xe auamMeTpa TORWMUHONA OKO-
no 1,5 mm. MNockonbky Ans rpysa Tpe-
ByeTcs coBceM HebonblIas NNacTUH-
Ka CBMHUAE, POBHas NULLb C OQHOW CTO-
POHbI, €8 MOXHO NONy4wUTb U3 KyCKa
CBUHUA, NOCTy4aB N0 HEMY MONOTKOM.
Bbipezaem U3 NONy4YeHHOW 3aroTOBKM
KPYr AuameTpoM, paBHbIM NOKPLITON
MEeTannoM NOBEPXHOCTY Ha KepaMuyec-
KOW NNacTUHKe uany4aTens, u npoaenst-
BaeM B HEM OTBEPCTUE Haf MECTOM nNaw-
k¥ coeguuuTensHoro npoeoaa. C 6o-
nee rNagkon CTOPOHbI CBUHUOBOTO
ancka yaansieM BO3MOXHbIE LIepOXo-
BaTocTy, 3aTeM obeaxkvpviBaeM nosep-
XHOCTb U NPUKIEMBAEM ee K MeTannu-
YEeCKOMY NOKPbITUIO KEpaMUYeCcKon nna-
CTUHKU (Er0 TOXE cneayet 06exupuTsL)
KakuM-Hubyab “MOWHBIM” kKneeMm. Knen
HaHOCUTCS paBHOMEPHO, YTOBbI KOH-
TakT rpysa c nbesousnydyarenem bbin
HaaexHblM. Mpu OTCYTCTBUU CBUHUA,
noaonaeT NaTyHHbIA UNU CTanbHON



ABTOMOBUINbHbLIX CTETOCKON

Puc. 1

CBUHLOBbIA ANCK

Kepamuyecxun
ANCK, NOKPLITLIY
MeTannoMm

MNakka “ropAyenr™
TO4KH

Nalika “xonogHoM™
TOUKH

AVCK COOTBETCTBYIOWEI0 AUaMeTpa
TONWUHON 3...4 MM.

M3roToBneHHbLIA 4aTUKK HYXKHO NoMe-
CTUTb B NOAXOAALWMA Kopnyc. 3akpe-
NATL €0 B HEM JTyulle BCEFO Takxke ¢
nomoLblo knesi. Haubonee uenecoo6-
paseH NNocku Kopnyc Kpyrnon cop-
Mbl, AUamMeTp KOTOPOro HEMHOIO npe-
BOCXOAUT AnameTp aaruuka. CoeguHu-
TellbHbI NPOBOA (3KPaHUPOBAHHLIN)
BbIBOAUTCA Yepe3 BOKOBOE OTBEpCTUHE
vnu npopessb. [posog HeobxoauMo Ha-
AEXHO 3aKpenuTb, NOCKONLKY Naika
Ha Kepamu4yecKkowm nnactuHke MOXeT
O4eHb nerko orcrarb. Ty CTOPOHY KOp-
nyca, KoTopasi KOHTaKTUpyer ¢ “npocny-
wrBaeMbiM” 06bEKTOM, XenaTtenbHo
caenarb magkon. NpuknevB K Hew ran-
Ky M2, MOXHO 3akpennsTb pasnuyHbie
Hacagk1, B 4aCTHOCTH, “OCs3aloLlylo”
nanouKy.

C TOYKW 3peHUsi INEKTPOHUKY, aeit-
cTBYe Npubopa HanoMuHaeT EMKOCTHOWM
MukpodhoH. [laTuvk nogkniodaercs Ye-
pe3 KOHKEHCaTOp EMKOCTbIO HECKONLKO
COTEH HaHodapan K yCUnuTernio 3ByKo-
BblX 4acToT ¢ 60MbLWMM BXOAHLIM UM-
neaaHcoM. EMkocTb cTaHRapTHOIO U3-
nyyarens AMameTpoM okono 27 Mm co-
craBnsieT npuMepHo 15...16 HO.

CxeMa anpobupoBaHHOro yeunurens
npueeneHa Ha puc.2. BeixogHow kackag
CTPOUTCA Ha OCHOBe “oOnepauuoHHuKa”
n3BecTHoro tvna LM386, Ho y Hero Kak
ycuneHue, tak U BXOQHOA uMnenaHc
CNALLIKOM Marbl, NO3TOMY OHU KOMNEeH-
CUPYIOTCS TP@H3UCTOPHbLIM NpeaycuUnu-
Tenem. Hanpshkenue nutanus npegycu-
nurens crabunusnpyeTcs CBEToAUO40M
D5. PasanuuHble 3eneHble ¥ KpacHbie
CBETORVOAb! BLINOMHSIOT (PYHKLUIO CTa-

Puc. 2

2x BC109C BC182

D1 4,57 INGILB

6unNUTpoOHa NpUMEpHO OAUHAKOBO, a
avoabl 3eHepa (cTabUNUTPOHLI) € Ha-
npsxxeHuem crtabunusauymn 3,3 B no
npyUuYnHEe NUX OTHOCUTENBEHO 6ONbLLOTO
[VHaMUYECKOTrO CONpOTUBNEHUS He Or-
paBaanuy cebs Ha npakTuke.

BxogHo# kackag Ha TpaH3ucTope T4
SIBMAIETCA IMATTEPHBIM NOBTOPUTENEM,
ero BXOQHOW uMnepaHc AOCTaTOYHO
6onbwon. MNpucoeanHeHHbIk K HEMY
ycuUnurenbHbi Kackag Ha To npy He-
SoNbWOM uiyMe JaeT NpUnuyHoe ycu-
nexve. Npy U36LITOYHOM BXOAHOM CUr-
Hane (pe3kui BCNNECK LWiyMma, yaap no
[atynky) BpeMs BOCCTAHOBNEHUA Cxe-
Mbl COCTaBNSI€T HECKONbLKO cekyHp. B
3TOM cny4dae auoasbl D3 u D4 orpaHuun-
BalOT curHan Ha konnekrope T2, yMeHb-
wasn BpeMs BoccTaHOBneHus. Bnonue
BEPOSITHO, YTO YCUNEHue npeaycunure-
15 OKAXETCS CNULLIKOM BENUKO. B Takom
Cny4yae ero MOXXHO CHU3UTL NyTeM yBe-
NUYEHUA CONPOTUBNEHUS pe3nucTopa
obpaTtHom cBsi3n R6 U ymeHbLueHUs co-
npotueneHys R5. 3Tom xe uenu MOXHO
[OCTUYL NyTEM BKNICYEHUA Nocneaosa-
TenbHo ¢ konaeHcartopom C5 gpononHu-
TenbHoro pesuctopa R10 B uenu pery-
NUPOBKN YCUNEHUS MUKPOCXEMbI (MeX-
Ay BbiBoAaMu 1-8), oH Takxe cnocob-
CTBYET NOHWKEHWIO LIyMa B CXeMe.

Nostopurens T3 cornacyet 6onbuioe
BbIXOQHOE CONPOTUBNEHUE Kackapa Ha
T2 v cpaBHUTENBHO Manoe BXogHoOe
COMPOTUBNEHWE OKOHEYHOFO Kackapa.
Dvoa D8 sawmwaet cxemy OT nepeno-
NIOCOBKY (MPY HENPaBUNBbHOM NOAKNIo-
yenvy nutanun). Npu ncnonesosaHum
CXeMbl C HaywHUKamu yenecoobpasHo
pononHute cxemy auogamu D9, D10.
OHY orpaHUuUBaIOT BO3MOXHBIM TPECK

lFeHepaTop TOKa
Ry R

Da 10 lNloOOl

* 4 12V
Da, 3"
¢ s
_I_‘IO fcs
100n [470
16V

LM386

Cg 470 uN6V

U FPOXOT B HayLHWKaxX A0 TepnuUMbIX
npepenos. Ecnu wym npeaycunurens
BCE XXe BENVK U MeLLaeT u3MepeHunm,
TO BCTpavBaeM (PUNLTP HWKHUX YacToT
R12-C11.

YcTpoucTBO pa3meltaeTcs Ha nedar-
HOW nnate cpaBHUTENbHO HE6ONbLUNX
pa3MmepoB (puc.3). PacnonoxeHue pe-
Tanew Ha Hew NpueBedeHo Ha puc.4. Npu
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Hanagke cxeMbl KOHTPONUPYIOT Hanps-
XeHue Ha konnektope T2. OHO nOMKHO
6biTb B Npepenax 1...1,2 B, Ho ecnu y
T2 upesmepHo 6onbLioi KoaddpuumneHT
ycvnenus (600...800), oH MOXeT BOATH
B HacbllWeHWe. 3TOro MoxHo usbexarb
nyTem yMeHblueHust R5, vunu, ecnu ato
BO3MOXHO (€CTb COOTBETCTBYIOLUE pe-
3ucTopbl), yBenudenust R4. Nockonbky
HanpsKeHWe NUTaHUA NpeagycunuTens
Mano 1 ctabunusmpoBaHo, cxema pabo-
TocnocobHa B AnanaizoHe NUTAIOLLEro
HanpskeHuun 4 ... 12 B.
OnexTpuyeckylo cxeMy npoue BCero
BCTPOUTL B KOPNYC KaApMaHHOIo paguo-
NPUEMHUKa C UCMONb3OBaHUEM €10
FPOMKOrOBOpUTENS, KOHTaKTOB BaTtapeit-

Ki Y perynsitopa rpoOMKOCTY C BCTPOEH-
HbIM BbIKNIOYarenemM nutaxus. Ceeroau-
OfL MOHTUPYETCH Ha NepegHen naHenu
Y NpUcoeanHAETCs AByMSA NpoBOAaMu
kK nnare. B kauecTBe BXxOAHOro pasbe-
Ma Ana NOAKMIoYEHUS faTunka nogxo-
avt natpoH “Jack” u obuiyHas MUKpo-
doHHas po3eTKa. “XonogHble” KOHLbI
BXOAHOW pO3ETKMN Y NOTEHUNOMETpa 3a-
navBaioTCs K yKasaHHbIM Ha puc.4 Mec-
TaMm nrarbl, HO He K Touke NnogKni4ye-
HUA “-“ NMUTaHWA, NOCKOMbLKY NPU 3TOM
Moxet 06pa3oBaTbCsi Napa3nTHbLIN KOH-
Typ 3a3eMIeHUst, YU BO3HUKHET JONONHU-
TenbHbIR WwyM. Ecnn Ha npeagycunu-
Tenb “nponasut” )oH, BEI3BaHHbIM UC-
TOYHUKOM NUTaHus, To ctabunuaaTop
R9-D5 uenecoobpasHo 3aMeHUTLb fe-
HepaToOpoM TOKa, nNpuBeAeHHLIM Ha
puc.5a. PacnonoxeHve 35IEMEHTOB re-
Hepatopa Ha neyaTHon nnarte ykasa-
HO Ha pnc.56.

B npuHumne, npy ucnonb3osaHuy “no-
nycabpukaros” OT KapMaHHOro Npuem-
HUKA, MOXHO MOMNbITAaTbCH 3aQ3ENCTBO-
BaTb U €10 OKOHEYHbIN yCUnurernbs, Jo-
MONMHYB CXeMY TOMbKO npegycunurenem,
NOAKNIOYMB €r0 BbIXOA K perynsitopy
FPOMKOCTH.

Hobby Electronika, N5/02.
INepeeod B.Cmacioka.
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BO3BPALIAACL K HANMEYATAHHOMY

(“PM”N10/03, C.25)

MNocne Bbixopa Moewt 3aMEeTKU C
YepTeXOoM nevaTHow nnartsl, Jonon-
Haowewn ctatbio B.lllepbanioka “3a-
XUraHve ¢ HOBbIM cnocobom noa-
XKura cMecH”, KO MHe Ha MOYTOBbLINR
ALUMK NPUXOAUT MHOTO NUCEM C Npak-
TUYECKU OQHOTUNHBIMK BOnpocamu. K
COXaneHuo, A He MOfy OTBETUTL
BCEM, ¥ NO3TOMY Ha CTPaHULAX Xyp-
Hana Xo4y NOAENUTLCH JONONHUTEeNb-
HOI HchopMaLmen.

1. HaMoTouHbIE naHHble TpaHcdop-
Martopa B3fTbl “OAMH K OQHOMY” 43
“PN”, N11/99, C.27.

O6mMmotka | conepxnut 35 BUTKOB
nposopa N3TB-2 ©1,0 MM, obmoTtka
Il — 48 sutkos MN3TB-2 0,42 MM,
obmorka lll — 420 sutkos MNITB-2
20,25 mm. MNMopsaok HaMoTku — 06-
Morka ll, o6mortka lll, obmotka I. Cep-
AeyHuk TpaHcdopmaropa — heppu-
ToBbIK, LL12x15 2000HM-1, ¢ 3a30-
pOM 1 MM, B KOTOpbi¥ BCTaBMNsiETCH
NpoKNagKa U3 reTHaKkca.

2. Hauano obmotku | nogknioyeHo
K +12 B; Hayano o6moTky | — Kk Tou-
ke coeauHeHus VD1, VD4, R2; Haua-
no obmorku Il — k VD5.

3. BulBOA KaTyLLKK 3axuraHvs “+b”
nepekniodaercs ¢ +12 B Ha “maccy”
TaK, KaK nokasaHo Ha cxeme puc.2
(“PN" N11/2000, C.19).

4. Bol6op koHpeHcatopa C1 tuna
K52-2, 3TO obycnoeneH Heobxoau-
MOCTLIO 06ecneunTb ero noBbILLEH-
HYIO MOpPO30CTOMKOCTb, T.€. MUHU-
MarbHYIO YTEUKY NPU MOHMWKEHHON
TeMneparype, a 3Hauurt, u 6onee cra-
6unbHyIo paboTy B 3UMHEE BpEMS.

5. CrabunutpoH VD2 pononHu-
TEeNLHO OcHalleH [1-o6pa3HbiM paan-
aTtopoM 13 Acpaneson wnu MeaHon
NonocKu.

B.PYBALUKA,
r.JlncudaHck,
E-mail: radan1970@mail.ru

A.POMAHYYK,
n.Hoeu1koBo, CaxanuHckon obn.

Lie OAHO HECTaHZapTHOE npuMe-

HeHne MukpocxeMbl K176UE18
nokasaHo Ha puc.4. 370 cxeMa npeob-
pa3oBaTens NOCTOAHHOFO HanpsKeHus
12 B B nepemeHHoe 220 B, 50 Fy. B Hen
ucrnonb3oeaHa pabora Boixogos T —
BO3MOXHOCTb MX NMOMNapHOIo coeavHe-
HUA, NPU KOTOPOM Ha 06beguHEeHHbIX
Bbixoaax 06pasyioTca NPAMOYTosbHbIE
UMNyNbCbL. Yepes orpaHniuTentHbie pe-
auctopbl R5, R6 curHanel noctynatot
Ha 6a3bl MOWHbLIX TpaH3ucTopos VT1
¥ VT2 aBYXTaKTHOIO yCUNUTENS MOLL-
HOCTH, Harpy3ka KOToporo — o6MoTk1
TpaHcdopmatopa T1. pu pabore
npeobpasoBarens BoO BTOpU4HOM 06-
MOTKE BO3HMKAET UMNyNbCHOE Hanps-
xeHue 220 B.

Ha anemeHte G1 MUMC DD2 v nosTo-
putene Ha Tpurrepe DD 1.2 BeinonHeH
3a4alolWuvi reHepaTop, 4acTtoTy KOTo-
poro onpeaensier emkocTb C2 1 conpo-
Tuenenue R4. Nostoputene DD1.2
MOXHO paccMarpuBaTb Kak gsa noc-
neaoBateNbHO BKMNIOYEHHLIX UHBEPTOPA.
Bmecte ¢ G1 nonyuaetcs ussecrHas
cXema reHeparopa Ha Tpex uHBepTo-
pax. Yacrora reHeparopa 6400 'y ans
BbLIXOAHOW YacToThl Npeobpasosarerns
50 My ycraHaBnNuBaeTcs ¢ MOMOLLbIO
R4. Ee yno6HO KOHTpONUpoBaTh Ha Bbl-
xope F (200 ).

Bropoit Tpurrep mukpocxemsl DD1
BKkNioYeH no cxeme D-Tpurrepa, 3a vc-
KNIOYEHUEM TOro, 4YTO CUfHan Ha ero
exoa D nopaetcs B BUAE NOCTOSHHOTO
Hanps>KeHWUsl, BENUYUHA KOTOPOro yc-
TaHaBnuBaercs pesuctopoM R3 B6nu-
31 HanpsKeHWs! NepeKknioHeHns Norm-
4YEeCKOrO 3nemeHTa (NpYUMepHO NoroBK-
Ha HanpsXxeHus nutauus). Tpurrep
DD1.1 cnyxut ans 6nokuposku npe-
obpasoBartens Npyu NOHWKEHHOM Ha-
npshkeHun nutanums. Npu HanpsxxeHun
nuraHusa souiwe 10,5 B Tpurrep um-
nynecom no exogy C ycraHaBnusaer-
CA B eAUHUYHOE coctosiHue. INpu atom
Ha ero UHBepCHOM Bbixofe (BriBoae 2)
— "0". Pabora cuetunky DD2 paspe-
uieHa. Kak ToRbKO HanpskeHue nura-
HUS cTaHeT MeHbuie 10,5 B, Tpurrep
nepekniouUTCs B NPOTUBONONOXHOE
coctosHue. Ha BoiBone 2 DD1.1 no-
sBUTCS “1”, KOTopas 3anperTvut pabory
cuetunka CT u ycraHOBUT Bbixogbl T
DD2 B oTknioHeHHoe coctosiHue. [py
aTom oba TpaH3nUCcTopa OCTaHyTCA 3akK-



. PUMEHEHUE

(OxoH4yanme. Havyano 8 N4/04)

poiTeiMY, U paborta npeobpazosatens
npekpartuTcs. [TOBTOPHLIK 3anyck npe-
obpa3zoBaTens Npon3oAaeT ToNbKo Noc-
ne ero BblknoveHUst (SA1) ¥ NOBTOPHO-
rO BKNIOHEHUA Npu paboueM Hanpsxe-
HWY NUTaHUSA.

B cxeme BO3MOXEH U pexvM aBTOMa-
TUYECKOro BKNIOYEHUS . [iNs 3TOrO BXOA,
C DD1 1 cnegyeT nogkniounTb K BbIBO-
ay 13 DD2. Ha atom BbiBoge npyn oc-
TaHOBKe CHETUMKa UMMNYNbCHas nocne-
[0BaTeENbHOCTL He Ucyesaer. [oatomy
NPy NOBLILLEHNN HANPSKEHUA NUTaHUSA
Bhiliie NOpora TPUrrep aBTOMaTUYECK)
nepekniouYnTCs B eAUHUYHOE COCTOSR-
Hue. lNpaBaa, Takon pexum onaceH
TEM, 4YTO NNaBHOE U3MeHeHWe Hanps-
XeHus B6NU3u noporoBoro MOXeT Bbi3-
BaTtb HeycTonuueyio pabory DD1.1 w,
KakK cnepcreue, Bcero npeobpasoeare-
ns.

BoaMoxeH u apyron pexwm pabortbl
npeobpa3oBartens, ecny BeiXxoa Tpurre-
pa noaknounTs K Bxogy Q DD2. B atoM
cryyae CHKEHWE HanpshKeHUsi NUTaHUs
BbI30BET YMEHblUEHUE OTRaBaeMomn
npeobpa3soBaTenem MOLLHOCTY 3a cyeT
YKOPOYEHUS UMNYNbCcOB Ha Bbixoaax T
B 3,5 pasa. Ecnu xe Tpebyercs 3awura

OT MOBLILLIEHHOTO HANPSHXKEHUSA, KOTOPOE
MOXET BO3HUKHYTb, Hanpumep, npy nu-
TaHWW OT reHepartopa aBToMobuns, 1o
Bxoa R wnn, coorsercreenHo, Q DD2
cnepyeT NOAKMOYAUTE K NPSIMOMY BbIXO-
Ay DD1.1 (Bbieop 1). MNpu aTOM Hanps-
»eHwe Ha Bxoge D DD1.1 ycraHaBnu-
BAETCH HUKE HANPSIKEHNSA nepekniove-
HWA norvyeckoro anemeHTa. BoiBog 16
DD2 noakniouaiot k ctabunusaropy Ha-
npskenust VD1-R2-C1. Takum cnoco-
60M MOXHO KOHTPONMPOBATL M BLIXOA-
HOe HanpsxxeHue npeobpasosatens,
noaas ero Yyepes BbinpsiMUTENDb Ha Bep-
XHui4 BbiBoz R3 ot ornensHom o6MOTKN
T1 vny pe3snCcTopHOro penutens, noa-
KNIOHEHHOTO napannenbHO BbIXOAHLIM
Knemmam.

HanaxwveaHve npeobpa3soBarens cBo-
AWUTCH K YCTaHOBKE BLIXOQHOWM YacToThl
50 'y (R4), HanpsbkeHus cpabaTbiBaHus
3awutbl (R3) 1 MMHUMaNLHOTO TOKa
norpebnenus (C4). Ecny reHeparop
BbINOSHSIETCH NO CXEME, NpUBEAEHHON
Ha puc.2, TO BCce arieMeHTHl “06BR3kn”
MukpocxemMosl DD1 u ee camy Ucknioua-
10T, a Bxoa R DD2 coeauHsioT ¢ 061wuM
nposoaoM. INpy noHvkeHUN Hanpske-
Hus GaTapeun BbIXOQHOE HanpskeHue

npeobpasoBarens NponopuUOHanbHO
ymeHbLuaeTces. Ytobbl KoMneHcuposaTb
norepw, ocraewmnecs 06MotTku T1 ¢ Bhbi-
Bogamy 11. .14, 19...22 MOXHO BKNIO-
UYUTb NOCNEA0BATENBHO C BbIXOAHLIMU.

B npeo6pasoBarene NpuMeHeH CTaH-
DapTHbin TpaHcdopmatop Tuna TIN
Ero 10-BonbroBbie O6MOTKN (BbIBOAbI
15, 16 n 17, 18) UCcnonb3yKTCSH B Ka-
yecTBe NepBUYHON, a ocTanbHble —
BTOpUYHbIe. T1 3ameHsieTca Ha niobown
OPYros, uMelowuin nse oMotk Ha
10...12 B, Hanpumep, TIMN289, TNMN311
v ap. ¢ rabapUTHOM MOLLHOCTbIO HE Me-
Hee 70 Br. TpaHaucTopbl VT1 u VT2 ye-
pes cnoasHble NPOKNaaky U U3oNsAUU-
OHHblE BTYNKU 3aKPEnsisioT Ha Kopny-
ce npeobpaszoBatens — kopobe pas-
Mepamu 90x90x90 Mmm 13 aropans Ton-
wyHom 2 MM. B cxeme uckniouaercs oa-
HOBpEMEHHOE OTKpbIBAHWE TPaH3UCTO-
pos (naysa Ha Bbixogax T DD2). Noato-
My UX HarpeB HesHaunTeneH, a KINA npe-
obpa3soBarens ¢ Harpyskon 60 Br —
6onee 90%.

Jluteparypa

1. C.Anekcees. [lpumeHeHne MUKpPO-
cxeM cepun K176. — Paauo, 1984, N6.

2. B.NykesHoB. HeobbiuHbIE “npodec-
cun” MUKpoCcXeM ans Yacos. — Paauo,
1988, N12.

3. M.LycToe. UoHatop Boabl. — Pa-
nvonoburenns, 1995, N6, C.19.
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(Mpopomkexune. Hauano B N4/04)

B npyHUvne, MOXHO He “nomatk’ ak-
KyMynaTop, @ COeAnHUTL BbIBOA CTOKa
TpaH3ucTopa ¢ “maccou”, a BbIBOA UC-
TOKa — C BbIBOAOM “-” akKkymynaTopa
Ho B 3TOM cnyJae yroHwumk cpasy gaora-
[aeTcA 3aKOpoTUTb TPaH3UCTOP, U BCE
BalluW TpyAbl NOMAYT Hacmapky (onpe-
penseTrcsl C NOMOLbIO NaMNOYky Ha
aKKyMyNSATOpe HanpsixeHue ecTb, a Ha
Kopnyce MaluHbl — HeT) Cxemy Mox-
HO YCOBEpLUEHCTBOBATb, BBEAA B Uenb
3arBopa TpaH3uctopa VT1 Tpurrep Ha
mukpocxeme K661TM2 (puc.4) B atom
cnyyae KHONKY MOXHO 3aMeHUTb repKo-
HOM ¥ “BKNioyaTb’ akkyMynsTop Ma-
NEHbKUM MarHuToMm

K BeiBogam baHok GB11 GB15
MOXHO NOAKITIOYNTL OXPaHHYIO CUrHanu-
3aumio BonbLMHCTBO 8BTOMOBUMNBHbLIX
cUrHanuaaumi npekpacHo paboTtaer npu
HanpskeHun nutauna 9 10 B Ecnn
TOK NOKOS1 OXPaHHOro yCTPOUCTBA Man
(MeHee 10 MA), TO MOXHO He Becnoko-
UTbCA 3@ HECUMMETPUYHbBIA pa3pag ak-
kymynsitopa (Tk 6anvka GB1 6 “oT1abl-
xaer”)

3a ocHOBY 3TO# CXeMbl B3ATa paspa-
6oTka [1], B KOTOpO# UCNONBL30BaH MOLL~
HbI TUPUCTOP TpeumyLiecTBa 3aMeHbl
TUPUCTOPa Ha TPaH3UCTOP OYEBUAHL! Ha
OTKPbLITOM TPaH3UCTOpe nagaer Hebonb-
woe HanpshxeHne — 0,1 0,6 B (Ha Tu-
puctope — 0,6 1,5 B), cnegoBatens-
HO, HEBeNnuKa pacceuBaemas MOLLHOCTb
(papuaTtop He HyXeH) U MUHUManbHbI
notepy aHeprun Kpome Toro, TMpMcTop
HEBO3MOXHO OTKIIOYATL NO LEeNy ynpas-
nexust ¥ Ana nopgaepxaHua ero B oT-
KPbITOM COCTOSIHUM HYXXeH HeGOoNbLUOA
TOK, paspsixalowmi akkyMynaTop

Becbma BbIFrOQHO UCNONL3OBATh
MOSFET-TpaH3ucTopbl B GecTpaHc-
OPMaTOPHLIX YMHOXUTENAX HAN pPsXe-
Hus (prc.5) MNpu HebonbLUX TOKaXxX Ha-
rpysky NageHve HanpskeHust Ha TpaH-
3ucTopax Mano 3T0 yBenuuuBaeT Bbl-
XOAHOE HanpshxeHuue npeobpasosaTens,
a TaKkxe ymeHbllaeT pacceuBaemylo
TPaH3nCTOPaMy MOLLIHOCTL (Harpee ux
KopnycoB)

Ha anemeHTaxDD1 1 uDD1 2 co6paH
reHepaTop Measapa, a Ha Tpurrepax
Wmutta DD1 3 n DD1 4 — 6ydepHble
yCUNUTEN# C 33f1e PXKKON cpabaTbiBaHus
KoHaeHcaTopbl B 3TON CXEME He HYXHbI

pAH3ncTorbl MO

A.KONAYHOB,
rMpogHo

Puc. 4 K Bub 14 DD1

HecmoTps Ha cBoio “manorabapuT-
HOCTL” (pa3mep kopnyca — 5x4x1 mMm),
aTa MukpocBopka No3BonsieT Nony4yaTtb
Ha Harpyske npeobpasoBarens npakTu-
Yyecky yaBOEHHOE HanpskeHue NUTaHus
npu Toke A0 2 A 3aeCb HYXHO yuuTbl-
BaTb NafeHue HanpsKeHus Ha auopax
VD3, VD4 (no 0,6 B), TpaH3ucTopax (no
0,2 B) 1 eMKOCTHOM COMNPOTUBNEHUU
koHpaeHcaropa C2 (0,1 0,5 B) Moato-

® 16 My peanbHoe HanpshKeHue Ha BblXOAe
Em KS61TM2 . nonydaetcaHa 1 2B meHblue pacuet-
@ s E — HOro
,3‘_ D 2 T4 Ha neuaTHo# nnaTe AnNA ynyJlweHus
R1 ——R| ¢ IRF1404 .28 TennoobmeHa NNowaaky, K KOTOpow
™ }--| ’L.e NpYNasHbl BLIBOALI CTOKOB TPAH3UCTO-
— GB11 GB1S poBVT1 11uVT1 2 (BbiBOALIS 8), Cre-
+ RZM AyeT caenaTb MakCMManbHO BO3MOXHBIX
T%K pasMepoB, ¥ NPUNON NPy Navike 3TUX
. BbIBOAOB TakkKe 3KOHOMUTL HEe CTOUT
WV
K Bub 7 DD1
+ K ttlb 14 001
[1 0,01 1;
]
ki
VD4 KA213A
}-—4* »—HT)Ubux
13
1000mMK
x258
D1 KS61TM K tub 7 DD1
VT1 IRFT309, IRF7307
Dbt
pos L[ LT
Bub 11 l l N ]
pom 7l |
V11
BubS B | Puc. 5
OcHoOBHbIe napameTpbl TpaHaucTopos IRF7309 (IRF7307)
MakcumanbHoe HanpsixeHue cTok-uctok ansa IRF7309, B 30
- ana IRF7307, B 20
MakcvManbHbIN TOK AN N-KaHanbHOro TpaH3ucTopa, A 4,5 (5,0)
ConpoTtveneHuve kaHana n-kaHanbHoro TpaHauctopa, Om 0,05
MakcuManbHbIN TOK ANS p-KaHanbHOMo TpaHaucTopa, A 4,0 (4,3)
ConpoTuBneHve KaHana p-kaHanbHOro TpaHaucTopa, OM 0,09
MakcumanbHas paccevBaemas mowHocTb 6e3 TennooTeoAa, BT 1,4

— UCnonb3yeTcs BXOAHAas eMKOCTL ane-
meHTOoB DD1 3 u DD1 4 (npumepHo
20 30n®) 3apepxka nepexnioyeHus
HY)XHa ANs UCKMNIOYEHUN CKBO3HbIX TO-
KOB Yepes cunoBble TpaHaucTopel VT1 1
nvT12

B KayecTBe KII0YEBbIX 3NTIEMEHTOB UC-
NONbL30BaHbI TPAH3UCTOPLI MUKPOCHop-
kv IRF7309 (IRF7307) BoinyckaioTes
OHY B MUHUWATIO pHbIX kopnycax SO-8, u,
CyRAs NO BCEMY, CO3AaHbl CNeuvansHo
AN Takoro npumeHeHus Mukpocbop-
KW COCTOAIT U3 ABYX KOMNNEMEHTapHbIX
TpPaH3ucTOpoB

HacTtponka npeobpa3oeaTtens 3ak-
nioyaeTca B noabope pesuctopa R1 go
Nony4YeHyus MakCMManbHOro Hanpsixe-
HUs1 Ha Harpy3ke [lpu ycTaHoBKe ge-
Tane# Ha nnaty ocoboe BHUMaHue yae-
nute guogam VD1 v VD2 — npu He-
NpaBUNbLHOMA NONAPHOCTN AOPOrOCTO-
sauwan Mukpocbopka VT1 MrHOBEHHO
BbINAET U3 CTPOS U3-3a8 CKBO3HbIX TO-
KOB (OAHOBpPEeMeHHO OTKpoloTCa 0ba
TPaH3UCTOPa, Y UCTOYHUK NUTAHUA Ha-
KOpPOTKO 3aMKHETCSl, NOCKONbLKY conpo-
TUBNEHWE KaHanoB 0B6oUX TpaH3UCTO-
poB paBHo 0,14 Om)
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Ha put.6 u 7 npuBegeHbl npoctemwmne
CXeMbl TpaHCOpMaTopHbIX Npeobpaso-
BaTtenen Ha OCHOBE CneunanuaupoBaH-
HbIX MUkpocxeM. OCHOBHOE NpenMyLLe-
CTBO TpaHCchOpMaTOpHLIX Npeobpasosa-
Tenen — nosnyyeHue Ha Harpyske Hanps-
XeHus Niobon HyXHOW BeNMWYYHbI, a Tak-
e HEeCKONbKMX fanbBaHW4Yeckh pa3Bsi-
3aHHbIX HanpsxkeHun WX cepbesHbin
HeaocTatoK — 6orMbLUOM TOK XONOCTOro
X0[a, KOTOpLIA pacxodyeTcs Ha nepe-
MarHu4MBaHue cepaeyHuka TpaHcgop-
Maropa.

OcHOBHble NapaMeTpbl MUKPOCXEM
UC384x, a Takke UX OTe4eCcTBEHHbIE
aHanorm cepum 1033, MOXHO y3HaTb U3
Tabn.3. BHyTpeHHsin cTpyktypa UMC
npuseseHa Ha pmc.8.

HanpsikeHue c o6morku Il TpaHccop-
Martopa T1 (puc.6) yepes peancrop R2
nogaertcs Ha Bxof 2 Mukpocxembl DA1
1 YNpaBnsaeT ANMUTENLHOCTLI0 UMNYNb-
ca Ha ee Bbixoae (nepuoa cneposaHus
WMNYNbCOB OCTAeTCsi HEM3MEHHBIM).
Uem 6onbuie HanpskeHUe Ha BbiBOAE
2 MUKpPOCXEMbI, TEM MEHbLLIe ANUTENb-
HOCTb UMNynbca Ha 3areope VT1, u,
crieqosarernbHO, TEM MeHbLle Hanps-
XXeHUe Ha BTOPUUHLIX OBMOTKaXxX TpaHc-
dopmartopa, T.e. OCYLLECTBNSETCS CTa-
6unu3auun BLIXOQHOFO HaNpPsXEeHUs .
OTHOLWEHWe HanpsXXeHUn Ha BTOPUY-
Hbix 06MOTKax TpaHcgopmaTtopa (B
naHHOM cnyuvae, Ha obmortkax 1l u lll)
33aBUCUT TONLKO OT WX KONUYECTBa BUT-
KOB (NOApa3yMeBaeTcs, YTO0 OMUYeC-
Koe conpotveneHue o6MoToK 6nu3ko
K Hyno). Ecnu HanpsikeHne Ha BbIBO-
nax obmotku 1l cHU3KUTCA, TO yMEHb-
WATCS HanpsikeHWe Ha KOHOEeHcaTope
C5 u Ha BuiBone 2 DA1. Torpa yBenu-
YUTCA ANUTENbLHOCTL UMNYNbLCOB Ha

fucmema
Binokupobku
C 2UcmepesucoM

Puc. 8 UC3842.. UC3B4S, KP1033EY15, KPID33EY16
Wemoskuk
B{t4)_| +5.0B onopHoea ||
REF | 258 HONDSXEHUSA
l +258 +1.08
221 | '

3(5)
SEN |
lexepa-
&{7) |
R/E] s

Mpumeyanwne. B ckobkax ykasaHbl HOMepa BLIEOAOE ANs UMC B kopnyce SOIC-14 (nocneaxsis
GykBa 0603HaqeHnsi — D) TyHKTUPOM NOKa3aHO coeaVHEHUe BLIBOLOB B kopnyce DIP-8
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BbiBoge 6 DA1, a 3HauuT, yBenuuutcsa
HanpskeHnye Ha obmoTkax |l u lli TpaHc-
dopmaropa. 31o GygeT npogonkarscs
Bo Tex nop, noka Ha BbiBoae 2 DA1 He
yCcTaHOBUTCA Hanpsikenune +2,5 B. IMpu
OTKINIOYEHWU Harpy3KU NPOU3OMAET KpaT-
KOBpPEMEHHbIN BPOCOK HanpshkeHus (ero
amMnnNUTy4a v ANUTENbHOCTL 3aBUCAT OT
emkoct C5) Ha obmoTkax I, lil, a nanb-
e HanpshxeHve BePHETCH K HOMUHAanNb-
HOMY 3HaqeHuo. AHanoruyHo pabora-
€T CXema Ha puc.7.

B MukpocxeMbl 384x BCTpoeHa 3awm-
Ta KNIOYEBOTO TPAH3UCTOpa OT Neperpys-
k1 No Toky. Kak Tonbko HanpshxeHue Ha
peauctope R4 (puc.6) n, cooTBeTCTBEH-
HO, Ha Bxoge 3 DA1 npeBbicuT 1 B, BbI-
xog 6 DA1 3aMKHETCA Ha KOpnyc, U TpaH-
3uctop VT1 oTkniountcs. Makcumanb-
HbI# TOK cTOKa TpaHaucTopa VT1 3aBu-
CUT OT conpoTuBNeHus pesuctopa R4,
v npu conpotuenensuun 0,1 OM He npe-
Boiwaer 10 A.

NMpeobpasoBateny HanpsxeHus,
usobpaxeHHble Ha puc.6 U puc.7, Bbl-
NOMHeHbI N0 Tak Ha3blBaeMoV OGHOTakK-
THoM cxeMe (OTI). Takue npeobpaso-
Barenu vUMeeT CMbICN UCNONb30BaTb
TOMLKO B TEX CNy4asix, KOrAa MOLWHOCTb
Harpy3ku He npesblwaet 20...50 Br.
Bornbluve MOWHOCTA B Takux cxemax
NOMy4UTL NPOBNeMaTuyHo U3-3a Hamar-
HU4MBAHUA ceppeyHuka TpaHcdhopmaro-
pa. Beixog B 3aT0# cUTyauun — npume-

HeHWe BByXTakTHoro npeobpasoparens
(aTN). B uenom, KNA y ATN 6onbuwe,
yeM y OTI, a Tak Kak UMNynbebt Ha nep-
BUUYHOW 0BMOTKE TpaHcdopMaTtopa
CTPOro CUMMETPUYHbLI, TO HBMarHu4uBa-
HUS ceppeyHuka TpaucopMaTopa y
ucnpaBHoOro npeobpasosarens He Npo-
ucxogur. Kpome toro, 1711 6onee ycton-
uyne B paboTe NpU N3MEHEHNN TOKa Ha-
rpy3ku.

Tak KaKk MHe HEW3BECTHbI Cneynanu-
3upoBaHHbie MUkpocxeMmsbt gns AT11, 1o
npuBeAeHHble HUXe CXeMbl cobpaHbl Ha
OCHOBE LWWPOKO PacnpOCTPaHEHHbIX
UNDPOBLIX MUKPOCXEM Y1 ONEPAUNOHHBIX
ycunutened. B npunuune, B AT Mox-
HO UCMONb30BaTbL MUKpocxemy TL494
UNu ee oOTeYEeCTBEHHbLIW adanor
1114EY4, paccuMTadHble Ha ynpasene-
HUe BUNONAPHLIMA TPaH3UCTOPaMH, HO
B 3TOM crniyyae gns paboTbl ¢ NoNeBbi-
MW TpaH3UCTOpaMu HYXHO BygeT HeMHO-
ro “ycoBeplIeHCTBOBaTb” BbiXOLHbIE
kackagbl.

OCHOBHOE NpeuMyiecTBo npeobpa-
30BaTENA Ha pUc.9 — NPOCTOTa CXEMB,
€ro HegoCTaToK — NPU YBENUUEHN TOKa
Harpy3ky 4acToTa BbiXOGHOIO Hanpske-
HUS TUHEAHO YMEHbLU3ETC NPUMEPHO
¢ 1000 po 40 Nu. Ecnu Beixop npeobpa-
30BaTENs NOJKMIOYEH K BLINPAMUTENIO,
TO 3TO HE UMEET HUKAKOTIO 3HaYeHUs, HO
k TpaHchopMaTopaM U k becTpaHcgop-
MaTOPHBIM UCTOYHUKAM NUTaHNS, B KO-

TOPbIX BMECTO PE3UCTOPa UCMONb30BaH
racaum KoHaeHcarop, Takov npeobpa-
30BaTeNb HYXHO Nogknoyarb ¢ 6onb-
LLIOW OCTOPOXHOCTLIO.

3apalowun redepatop cobpad Ha
Tpurrepe DD1.1, ero yactora nameHs-
eTcsl ¢ NoMolblo TpausucTopa VT1,
BKITIOHMEHHOTO KaK ynpaensieMbiil pesuvc-
Top. Ha Tpurrepe DD1.2 cobpan penu-
Tenb 4acToTbl, ero ocobeHHoCTb —
CKB@XHOCTb UMNYNbCOB Ha BbiXOgax
paeHa 2, T.e. TOK Ha NEPBUYHBLIX OBMOT-
kax TpaHccopmaropa T1 cTporo cum-
MeTpuueH. K Bbixogam Tpurrepa DD1.2
NOZKNIocHEHb! TMHUK 3agepXkn ppoHTa
uMmnynbca (chag UMnNynbca Yepes cooT-
BeTCTBYIOWUA guog VD3 vnv VD4 npo-
XOOAUT Ha BXOA, NOBTOpUTENEN NpakTu-
YeCkyU MIHOBEHHO). 3TO HYXHO ANs UC-
KNIOYEHUS CKBO3HbIX TOKOB, @ TakKe Ans
NNaBHOMO U3MEHEHUs1 HanpshkeHus Ha
Harpyske. Tak Kak BpeMms 3agepxku
(POHTOB UMNYNbLCOB OAUHAKOBO BNS
nioBbIX 4aCTOT (OHO 33BUCUT TOMBKO OT
conpoTtuenenur R4, R5 u emkocren C3,
C4), To Npy yBENUYEHN YacToTb! reHe-
patopa COOTHOLeHWe vUMnynbc/naysa
YMEHbLLAETCs1, Y NPYU yBENUUEHUU Hac-
TOTbI FEHEPaTopa 10 HECKONbKUX KUMO-
repy AnUTeNbHOCTb UMNYNBCOB YMEHb-
waeTcs Qo Hyns.

(Mpoaonxexve crnepyet)
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Ucnonb3ya cxembl 6eCKOHTYPHbBIX
kBapiesblx reHepaTopos (Kl asTopa [1,
2], MOXHO NONy4YuTb reHepaiyuio He
TONbKO Ha nepeoi (OCHOBHOM) rapmo-
HWKEe KBapua, HO 1 Ha ero TpeTbel rap-
MOHUVKe [1py 3TOM HTEepPeCcHO OTMeTUTD,
YTO B 3TUX CXeMax Ha TpeTbeh rapmo-
Huke paboTaloT kak cneuunanbHo npea-
Ha3HaueHHble ANA reHepaLyn Ha rapMo-
HUKax KBapubl (Tak HasbiBaeMmbie rapMo-
HUKOBbI@), TaK U 0BbIYHbIE.

OpHako npuBeneHHble CxeMbi aane-
KO He UcHepnbLIBaloT CXeMoTexHuky Gec-
KOHTYPHBbIX 0BEepTOHHbIX KBapL{eBbiX re-
HepaTopoB Eule ogHa cxema us ceMei-
CTBa TakWX reHepaTopoB Ha Bunonsp-
HOM TpaH3uncTope npuseaeHa Ha puc.1
Taxon KI" npowye cxem u3 {1, 2].

Ha nepBbIit B3rnaa, ata cxema noxo-
XK@ Ha XOpOLLO U3BECTHYIO CXeMy eMKOo-
CTHOR “TPeXTOYKWU”, 0AHAKO OHAa oTNU4a-
eTcs OT “knaccuyeckoi” cxembl. B reHe-
paTtope OTCyTCTBYEeT OAUH W3 KOHAEHCa-
TopoB o6paTHoi cBa3n (mexay 6a3oi 1
3MUTTEPOM TpaH3uCTOpa) no cpasHe-
HUtO ¢ “knaccuyeckon” cxemoit KI.

MoMUMO cokpauleHuns uncna anemeH-
TOB, CXeMa “MeeT 1 Apyrie npeumyule-
ctBa “Knaccuueckuit” KI' reHepupyert
MCKNIO4NTENbHO HA NEepPBOW rapMOHUKe
KBapua. ABTOpPY B MHOFOYMCNEHHBIX
onbiTax HUKOraa He yaasanock nony-
YUTb reHepaLmio Ha TpeTbeil (MexaHu-
yeckon) rapmoHuke Cxema, npuseaeH-
Has Ha puc 1, NpY AOCTATO4HO Manow
emkocTi C3 (06bl4HO HeCKONLKO AecAT-
KOB nukotpapan) nerko 3anyckaercs Ha
TpeTben rapMmoHuke kBapua [pu atom
no mMepe ysenuuyenns emkoctu C3 ypo-
BeHb BbixogHoro BY-HanpsxeHnua KI
NOCTENEHHO YyMeHbLIAeTcs (Takke He-
3HAUMTENBHO YMEHBLLUAETCH YacToTa reHe-
pypyeMbix konebaHWiA Ha AeCATKN .CoT-
Hu repu) Mpu panbHefem pocte C3
npoucxoanT nepexon reHeparopa B 06-
nacTb ABYX4acTOTHbIX KonebaHui, a aa-
nee — “nepeckok”’ reHepupyeMbIx kone-
6aHWin Ha YacToTy NEepPBONA rapMOHUKN
AmnnuTtyna reHepupyembix konetaHuin
npy 3TOM BHOBbL Bblpactaer

Mpu ewe 6onbwem ysenunyenunn C3
NpOMCXOAWT MOCTENEHHOEe YMEeHbLeH e
amnnutyabl konebanuin, conpoBoxaae-
MO€ He3HauMTenbHbIM YMeHbLIeHUEM
4YacToThl, U HaKOHeu, NP AOCTATOYHO
Gonbuwon emkoctu C3 (Hanpumep, He-
CKONbKO HaHocapaa Ans kBapua Ha
yacToTy 27 MIu) konebanus K cpoiBa-
1oTcs KaptuHa npoucxoaaumx SBneHui

KBAPLIEBbIE 'EHEPATOPbLI
HA TAPMOHUKAX

Buxod BY

Puc. 1

8 KI' no mepe ysenuueHua emkoctu C3
npuseaeHa Ha puc.2

AMNNUTYAa BLIXOAHOMO HanpsXeHWs
K npu reHepauum Ha nepeon rapMoHu-
ke (ANA “rapMOHWKOBLIX” KBApLEB) OKa-
3biBaeTcs Gonbue, yem npu reHepauum
Ha TpeTbel rapMoHuke (ANA Tex xe
kBapueB). Takum obpasom, Ha puc 2
npeacrtasnex Havbonee o6 cnyyan,
KOraa Ansa KBapiua BO3MOXHAa reHepatus
KaK Ha NepBOW, Tak U Ha TpeTben mexa-
HUYECKONA rapMOHWKe

MHoraa (secbma peako) Bee xe BCTpe-
YaloTCA KBapLbl, reHepupyloLtme TONbLko
Ha nepBsoi rapMoHuke. B aTtom cnyyae Ha
puc.2 octaetcs TONbKO oAWMH MUK (npa-
BbIA), a NeBbin MUK 1 obnacTb AByxyac-
TOTHbIX kKone6Ganun ncyesator [lna Habnio-
AeHuns “nepeckoxoB” YacToTl KM npu 13-
MeHeHnn emkocT C3 HeobxoauMo npu-
coepuhntb K KIM yepes xopowme Bydep-
Hble kackagbl (C BXOAHLIM COMpPOTUBNE-
Huem Gonee 10 KOM 1 BXOAHON eMKOC~
Tbi0 He Gonee Heckonbkux nukodapan)
BY-ocuymnnorpad 1 yactotomep

B kayecTtBe C3 ucnonb3yercs KMNE
(12.. 495 n®), Bknioyaemslit B cxemy K
nu6o HenocpeacTeBeHHo, nnbo vyepes
Manble eMKOCTU (HeCKONbKO AECATKOB
nukocpapan) Mokniouenune KMNE k nna-
Te KI BLINONHAT TONCTLIMU Heu3onu-
poBaHHbIMWU MPOBOAAMU MUHWMANbLHO
BO3MOXHOW ANUHBI

OnHaKko ¢ TOYKW 3peHns npakTuyec-
KOro ucnonb3oeanuns 6onee ynobHa cxe-
Mma, npeactasneHHas Ha puc.3 B atom
cnyvae Tpebosanusa k BycdepHomy kac-
Kaay 3HaunTenbHO cHxawTcs Tem He
MeHee, ¥ npu paboTe Takoi cxemel Kl B
cocTaBe NpuUeMHWKa WNW TpaHcueepa
6ydepHbli kackag (xoTel 6bl npocTen-
LWWA) Bce-Taku xenateneH Heobxoau-
MO Taixke ocyulecTeuTb cTabunuaaunio
nuTaxkusa npuseaeHHbIX cxem KM Cnepny-
et 0co60 06paTUTL BHUMaHNE Ha HOMU-
Hanbl pe3ncTopoB B cxemax (puc.1 1 3):
WX HENb3A MEHSTh B LUMPOKUX Npeaenax.
Tak, ana cxembt K[ no pvc 1 npu Ha-
npsxkeHny nutanns 9...12 B nomkHO BbI-
MOMHATLCA YCNOBUWE:

R1=R2=20-R3;
R3 = 470...2000 Om (1)

KI" cornacHo puc 3 npy Takom xe Ha-
npsxkenun nutanns Tpebyer BbinonHe-
HUSA YCNOBUWIA.

R1=R2 = 20- R4 (npn R3 << R4);

R4 = 470.. 2000 Om, 2)
nunu
R1=20"-R4;

R2 = 10 - R4 (npy R3 = R4);
R4 = 470 2000 Om:;
R3 < 1000 Owm. (3)

TONLKO NPY BLIMONHEHWN yCNoBui (1),
(2) unu (3) cxems! KI ByayT Bectu cebs
Kak onuncaHo BbiLle.

BbiGop HOMWUHANOB Pe3ncTOpoB CMe-
LIeH1S NPOUIBOAUTCA C UCMONL3OBaHN-
em pexomeHaatmn 13 [3] BbixoaHoe co-
nporuenenve Kl (puc.3) npakTuiecku
pasHo R3

bydepHble kackaabl ana Takux K
MOXXHO YCMONb30BaTh TaK1e Xe, Kak 1 B
[2] Opnkako Bcerna cnegyeT NOMHUTD,

UBHX
puc.1{puc.3)
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yT10 BychbepHbin kackan moxeT angde-
peHumpoBaTh (a B OTOEeNbHBLIX Cry4aax
WMHTerpupoBaTh) BXOAHOW CUTHan, uTo
NPUBOANT K MUCKaXeHuo ¢opmbl Kone-
6aHui B cny4ae CcMHycouaanbHbIX Cur-
Hanos.

MpuseneHHsle Boite cxembl KIM moryT
6bITb pekoMeraoBaHbl ANA LLUPOKOTO
WCMONbL30BaHUA B paauontoBuTensckux
KOHCTPYKUMsix. OcobeHHo yaa4Ho#, no
MHEHWUI0 aBTopa, ABNSETCA CxemMa Ha
puc.3, umMetowan 50-oMHbIA BbIXOA MO
BY (npu Homuranax R1=R2=10kOwm,
R3=51 Om).

DanHbie cxembl KM aensaorcs no knac-
cudukaymn [5] “aByxTodEUHBIMKY, Cno-
cobHbIMKU paboTaTtb Kak Ha NepBon, Tak
1 Ha TpeTbew rapMoHuke keapua. Ha-
npumep, keapy PK-169 s cxeme no puc 3
(R3=51 Om) reHepupoBan C 4acToTon
27411 «I'y npu C3=51 n®, u c yacToTon
9142,42 kMy npn C3=330 n®, B TO Bpe-
MSA Kak Ha kopnyce Keapua Gbina yka-
3aHa vacrtora 27,41 Mlu.

Tenepb paccMoOTpuUM reHepartopsl,
CKOHCTPYMPOBaHHbIE aBTOPOM Ha OCHO-
Be npotoTuna — redepartopa flupca,
KOTOpbIA NpeactasnseT coboin reHepa-
TOp C @MKOCTHOM CBA3bIO Yepes KOHAEH-
caropbl C2 u C4 (puc.4).

KsapLesbiin pesoHaTop npu patoTte B
reHepartope lNupca nmeeT UHAYKTUBHOE
peakTuBHOe CONpOTUBNEHWe, No3ITOMY
Tako reHepatop paBoTtaet B obnactu
YacCToT, HAXOAALIENCH Mexay 4acToTon
nocnepoearensHoro fg n napannenbHo-

Puc. 6 Bux
£1 0. R1 100k “K BosbmmMempy”
& Vi 2
L3 M{[
Tabn. 1
6 0 4651846 222
22 22 4651823 2,04
39 39 4651815 1,94
62 62 46518,26 1,96
10 10 1551682 3,00
20 20 15516,15 2,72
30 30 1551577 256
51 51 1551538 2,47
100 100 1551467 147
200 200 1551404 067
300 300 1551375 0,33
470 470 1551354 0,13

ro f, pesoHaHca keapua. Cormacko [4],
KBapL B 3TOM reHepaTtope reHepupyeT Ha
uacrore, 6nuaxo# Kk fp,, onHako B [6] oT-
MeuaeTcs, 4To yacToTa reHepauum bnu-
xe K fs, Hexenu Kk f,. B aton ceaau pe-
nenue Takux KM Ha reHeparopbl noc-
nenoBaTeribHOTO U NapannenbHOro pe-
30HaHCa He COBCEeM yaayHo Bcnea-
CTBUE 3aBUCUMOCTU FreHepupyemoit
4acTOThl OT 3HAYEHWUA peakTUBHOCTEN,
BXOASALMX B CXeMy (Hanpumep, Ha puc.5
ato C2 u C4).

Ha puc 4 peauctopsl R1 1 R2 obpa-
3YI0T AenuTerb HanpsXXeHna Ans cosna-
HWSA HeoBXoaUMOTo HanpsHXXeHWs cMelle-
HuA Basel TpaHauctopa VTA. [lns nony-
YeHWs BbICOKOW TeMnepaTtypHon crabunb-
HOCTW paboyent TOUKM UCRONBL3YETCS Lenb
0OO0C no nocToaHHoMY Toky R3-C3

Konpexcatopsl C1 n C3 — 6nokupo-
BOYHBLIE, OHU NPU NOCTATOHHOW E€MKOC-
TV He BNMAIOT Ha 4acTtoTy Kl B 10 xe
Bpewms, koHaeHcaTopel C2 u C4 Henoc-
peCTBEHHO y4acTBYIOT B reHepaimm
koneGaHun, 1 OT UX eMKOCTU 3aBUCUT
yacrtora. PeaktuBHoe (MHAYKTUBHOE)
conporuenexnve ppoccens L1 Becbma
Benuko (HamHoro Gonblie peakTUBHBLIX
COnpoTMBNenviA koHaeHcatopos C2, C4
1 kBapua ZQ1), noatomy ponb Apoccens
L1 B cxeme KIN Mupca ceoanTcs ucknito-
YATENBLHO K Pa3feneHmio NOCTOSIHHOM U
BY-tokos. Mo atoi npuunHe L1 MoxHO
3aMeHUTb KakMm-nvbo ApyrM “CTOuHK-
KoM Toka (naxe pesucropom). Ocobo
cnepyetr oTMeTUTb, 4TO NpUMeHeHne
nopoBHeIx Apocceneit (ocobeHHo C BbICo-
KuM 3HaveHueM fobpotHoctu Q) B paoe
CnyMaeB MOXET MPUBOAUTE K BO3By X aeHWo
reHepaTopa COBCEM He Ha 4acToTax Ksap-
ua. BeeeHue apoccens CHMKaeT Haaex-
HocTb KI, nO3TOMY NO BO3MOXHOCTMH
nyuyle oTKasarbLCs OT Hero.

PaGouan cxema KI npuBeneHa Ha
puc.5. Boibupasa eMKoCTYM KoHaeHCaTO-
pos C2=C3 pocTaTtoqHO ManbiMu, nony-
yaeMm reHepaumio Ha TpeTben rapMoHu-
ke kBapua. o mepe yBenuuenusn yka-
3aHHbIX eMKOCTe HaunHaeT NoBTOPATb-
CA KapTUHa, NOKa3aKHas Ha puc.2, u npu
[OCTaTOMHO BONbLUMX BENUUMHAX 3TUX
€MKOCTel nony4aeM reHepauio Ha nep-
BOW rapMoHMKe Keapua.

Ha tpaHaucTopax VT2 1 VT3 sbinon-
HeH 6ycdepHbId kackaa, npeacraensio-
wmia coboi BKAOYEHHbIe OAUH 3a Apy-
MM aMUTTEpHbie NoBTOpUTEN. Pe3nc-
Topbl R3 1 R7 — aHTunapasutHole, cny-
XaT ANSA NOBLILLEHUS YCTONYNBOCTU pa-
6otbl 6ycepHoro kackapa. Ecnu npu-
HATb, 4To C2=C3, T0 Npu pabore KI Ha
TpeTbel rapMoHUKe 3T EMKOCTU MOX-
HO ONPeaenUTb U3 BbipaXeHus

C2=C3 =, (nd)

rne A — AnvHa BONHBI ANsl TPeTbEeNn
FapMOHUKK, M.

Ons HapexHoW paboTwl Ha nepeow
rapMOHWKe 3T eMKOCTW Haao BuiGupaTe
B 3, a nyywe B 5 pa3 Gonbwmmu.

Ha puc.6 npuseneHa cxema BY-npu-
CTaBKK K BONLTMETPY C BbICOKUM BXOA-
HbIM COMPOTUBIIEHUEM, NPU NMOMOLUM
KOTOpPOW U C Ucnonb3oBakmMeM rpagyu-
poBouHoOrO rpaduka onpeaensnocs BY-
Hanpsxenue Ha konnektope VT1



(pnc.5). Mpucrasky nNoaknO4alT K Bbl-
cokooMHOMY (Rgy>1 MOM) BonbTMeTpy
B pexumMme namMmepeHus NOCTOAHHOIO Ha-
NPsHIKEHNN.

DakrHble, nony4eHHble ANA OQHOTO U3
rapMoHMKOBBIX kBapues (46, 516 MIy),
npeacrasnexsl B Tabn.1. Kak BugHo us
Tabnuubl, ANA kBapLeB Ha 4acToTy
okono 50 Mly BnonHe xBaTaer Tex em-
KOCTEW, KOTOpble UMEIOT MOHTaXHas
nnarta u cam Tpasauctop. [ins ksapua
Ha 27 MI'y reHepaiumu Ha TpeTbei rap-

MOHuKe B orcyTcTeun C2 n C3 He Ha-
6niopaerca.
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Mpepnaraembiin npnGop namepser
eMKOCTW KoHpaeHcaTopos oT 4,7 Ao
10000 mk® B Tpex nogavanasonax (100;
1000; 10000 mk®). OH siBnseTcA yco-
BEpLUEHCTBOBAHHBIM BAPUAHTOM CXEMbI,
onybnukoBarHon B [1]. MpuHunn pei-
cteua npubopa 0CHOBaH Ha U3MepeHnn
HanpsXXeHus nynscauvin (3apspa-pas-
psaa) Ha npoBepseMOM KoHAeHcatope
npu NMUTaHWM ero oT reHepaTopa nNpsiMo-
YFONLHOFO HaNpPsHXKeHWUS.

leHepaTop Tpex (hUKCUPOBaHHLIX Ya-
cror (10, 100 1 1000 Mu) cobpaH Ha Muk-
pocxeme DD1 (puc.1). BbixoagHon cur-
Han ¢ DD1.4 noctynaet Ha 6a3sbl TpaH-
3anctopoB BanancHoro kackapa VT1 u
VT2. Takon kackap obnapaet xopoiuen
TEPMOCTabUNLHOCTLIO NPKU MexaHu4ec-
KOM COeAMHEHUW BMHTOM KOPMyCOB
TpaHavctopos VT1 n VT2,

WNamepsemMblil KOHAEHcaTOp BHOCUT
pasbanaHc B 3TOT Kackaf, U Hanpsxe-
Hue pasbanaHca unamepsetcs npuGo-
pOM, BKMtOYEHHbIM B AMaroHanL Mocra
(mexay aMuTTepaMu TPaH3NCTOpPOB).
Yem Bonblie eMKOCTb KOHAEHcaTopa,
Tem Bonblie HanpsxeHue Ha npubo-

pe, T.e. nony4yaetcs ‘npsaMas” wkana.

C uenbio nosbilLeHus crabunbHoCcTH
nokasaHui NpUMEHeHo CeTeBOe Nura-
Hue co ctabunusauuen Hanpsxexuia 1,5
u 6 B. [lnA aBTOHOMHOFO MUTaHWUA MOX-
HO NPUMEHUTL NNockyto Gatapeto IR12,
MOAKMIOMUB ee BMECTO BbINPAMUTENbHO-
ro mocrta VD1...VD4 n y6pas crabunu-
3aTop +6 B (ero MOXHO 3aKOpPOTUTL).

KoHcTpyktuBHO npubop BbinonHeH B
kopobke pasamepamu 120x100x90 mm,
CrnasHHON u3 (poNbrIMpPoBaHHOIO reTu-
Hakca unu tekcronuta. Ha nuueson
naHenn HaxoAaTCH U3MepUTerbHbINA
npu6op (100...200 mkA), manorabapuT-
Hbll TyMBnep CO cpeaHMM NMONOXEHU-
eM (nepeknioyaTtens nNpeaenos), rHe3na
ONA NOAKNIOYEHUN LWyNoB 1 fABe MeAa-
Hble NMoNOCKM M3 NPOBONOKU ANA U3Me-
PEeHNs eMKOCTU KOHAEeHCATOPOB C KOpOT-
KUMUW BblBOAaMUK. OTU MONOCKW BKHOYe-
Hbl napannensHo rHesgam. MNpu vame-
peHun BbiBOAbI KOHAEeHcaTopa NpuKn-
MaloTCs K 3TUM MONOCKaM.

LWynbl formkHbl BbITh MO BO3MOXHOC-
TN KOPOTKMMM, U3 NPOBOAA CEHEHWUEM He
meHee 0,5 MM2, M UMETb XOPOLLMIA KOH-

B.ronsdwos,
r.Mapuynons, [joHeukon obn.

TaKT B rHesgax npubopa, T.K. X conpo-
TMBNEHUEe MOXET MCKaXaTb MoKasaHuA
Ha BepxHMX npefdenax.

Hanaxuearue npubopa ocyutecTsns-
€Tcs B crieflytowlem nopsiake:

1. BuiCTaBUTL 4acTOTHI reHepatopa
10, 100 u 1000 Ny, npuyem BaxHa He
CTONbKO TOYHOCTb, CKONbKO COOTHOLLE-
HUe YacToT, Hanpumep, 11, 110, 1100 Ty.

2. MNpu oTCYTCTBUM KOHAEHcAaTopa B
knemMmax “Cy” peaucropom R7 BbicTa-
BUTbL “Honb” npubopa.

3. Orrapuposatb Wwkany npubopa ny-
TEM N3MEepeHns eMKOCTeN XOpOLLINX M-
MOPTHLIX KOHAEHCATOPOB Cnefyowmnx
HOMWHaNOB:

4,7 mk®; 22 mkd; 100 mkd — anna
nepsoro nopananasoHa;

47 mk®d; 220 mkd; 1000 mxkd — anna
BTOPOro nogavanasoHa;

470 mk®; 2200 mkd; 10000 Mkd —
Ans TpeTbero nogauanasoxa.

MokazaHusA B 3TUX TOMKax AOMKHbI
coBnapath Ha BCex Tpex noanuanaso-
Hax. Vix koppeKTMpoBaTh MOXHO, HEMHO-
ro M3MeHsA 4acToTY reHepaTopa Ha fiaH-
HOM noppauanazone. OcTanbHbIe TOUKM
Ha LWKane MOXHO BbICTaBUTL HA OAHOM
nogavanasoHe, Hanpmmep, ¢ MOMOLBIO
KOHAEHCATOpPOB C M3BECTHLIMKU eMKOC-
Tamu: 4,7, 10; 22; 47; 68 (22+47); 100
Mk, Mpn n3mepeHUsX eMKoCTen Henoc-
PEACTBEHHO Ha nnare XenartenbHo Ha-
YyMHaThL C BepxHero nogauanasosa u
nepexknoYaTbCa 3aTeM Ha HdkHME.

INureparypa
1.Paauvo, 2003, N5, C.22.
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flpu cpaBHeHUM MowHOCTEN 3BYKO-
BbIX KonebaHui Ha cnyx, COrnacHo
ncmxomn3anonorM4eckoMy 3akoHy
Bebepa u PexHepa, yxo pearvpyet Ha
M3MEHeHMe CUNbI 3Byka o norapud-
Mu4eckomy 3akoHy. Ecnu gea rpom-
KOroBOpUTENA “3Byyar” ¢ BbIXOAHbIMW
MouiHocTamMu Py = 1 Bt P = 4 Br,
Hawe yXO yCTaHOBMT, 4TO BTOPOW
rpOMKOroBOpUTENb 3BY4YMUT Tpomue
nepBoro He B YeThIpe, a TONbKO B ABa
pasa

B 3ByKOTEXHMKE U 3NEeKTPOHUKe AN
BbIYMUCINIEHUA Pa3NUYHbLIX OTHOLLEHWIA
LWMPOKO UCMOMNbL3IYETCA eauHuLia m3a-
mepenuna Ben (b), TouHee, ee npous-
BoAHas BenuumHa feuvben (nb).

Ons cpaBHenns curHanos 3a oc-
HOBHYIO BeNIUYUHY NPUHATA MOLy-
HOCTb P, n ucnonbayetca cdopmyna:

~10-1g72
S,=10 IgP1,

rae  Sp — OTHOLIEHWe ABYX
mowHocTen, ab;
Py — MouwHoCcTb curiana Ha
BXofle yCTpoicTea, BT;
P2 — MoOuWHOCTL curHana Ha
BbixoAe, BT
fpu oTcytcTBUM B CXeMe ycuneHun u
ocnabnenun (Po/Py=1), 8,=0 aB, no-
ckonbky /g1=0 Ecnum S;>0, npoucxoaut
ycunerue, B npoTMBHOM cny4yae — Sp<0
— ocnabnenue
OTHoOLLeHUs HanNpsXXeHWiA U TOKOB Tak-
Xe Boipaxatorcs B feumbenax. ins ato-
ro UCnonb3yloTcs opmynsbi:

=20.1g%2
SU_ZO lgU11

I
S= 20-19% (nB).

B paavoTexHu4eckux n 3nekTpoakyc-
TU4ECKUX M3MEPEHUAX YacTo UCTIONb3Y-
€TCH CpaBHEHUE U3MEPAEMbIX BEMNUYUH
C onpeperenHbIM (HynesbiM) YPOBHEM.
3a HyneBOW ypoBeHb INEKTPU4ECKOro
curiana npMHMMaeTca MowHocTs 1 MBT,
BbIAENAIOWAACA Ha aKTUBHON Harpyske
conpormeneHnem 600 Owm. flytem ane-
MEHTapHbIX BbIYUCINEHUA MOXHO ycTa-
HOBUTb, 4TO HyneBble YpOBHWM ANs Ha-
NpMHKEHMA 1 TOKa COCTAaBNAT COOOTBET-
ctBerHo 0,775 B n 1,29 MA

Kak BuaHO, OTHOLLIEHUA MOLIHOCTeN,
TOKOB M Hanps>XeHW BbIPaXaloTcH B
Aeumbenax NPOCTbLIMK 3aBUCUMOCTSIMMU,
HO HeobxoaAMMO NPou3BOANTL Norapndg-
MIMpOBaHMe U1 NOTEHLIMPOBaKUE, YTO SAB-
NAETCH B U3BECTHOM CTENEHW 3aHYAHbIM

n HeGnarojapHbiM ferom. JToro MoX-
HO n3bexarb, ecnu ucnonbL3oBaTh Npea-
naraemyio c4eTHy1o nuHeriky OHa co-
CTOUT M3 ABYX KpPYroB — BHELLHErO
(puc.1) n BHyTpeHHero (puc.2). Naroto-
BUTb NUHENKY MOXHO NMyTem Konuposa-
HUA 3TUX KPyroB Ha nuct 6enon Gymaru.
Konuu HaknemBaloTca Ha KapToH U Bbipe-
3al0TCA MO BHeLLHeMy KOHTYypy. Uarotoe-
NeHHbIe TakuMm 06pa3omM Kpyrv Haknaabl-
BalOTCA OAUH Ha OPYroi U cKpennsioTcs
B LEHTPE 3aKNEenKoW, OAEXHOW KHOMKOMN
M T.n., 4To6bl UX MOXHO GbINO Bpawars
Dpyr oTHOCUTeNbLHO Apyra.

BHellHnn wWkana, noMeyeHHas cno-
BoMm “OTHOWEHWE”, ucnonbayercsa
npy pabote C HanpsXeHUAMU, ToKaMu
¥ MOILHOCTAMU. BHYTpEeHHsAA wKkana no-
ka3biBaet peumbenw (AB), npu atom
umdpbl o 0 10 9 OTHOCATCA K MOWHOC-
™ (P), a ot 0 go 19 — K HanpsXeHuio
(U) u Toxy (1)

Ins npeobpasosanna peuubenos B
oTHoLueHune unu obpartHo uncpy “0” Ha
BHYTpPEHHEN WKane ycTaHaBnuBaem
npoTtus uncpbl “1” Ha BHeWHEN wwKane,
M HaNpOTUB UMEIOWErocs OTHOLLEHUS B
pa3zax Haxoaum COOTBETCTBYIOLEE OTHO-
weHue B fgeumbenax

Ons Toro, 4to6el onpepenuTs OT-
HOLeHUe HanpsHkeHun, o1HO U3 KO-
Topbix (6a3oBoe) BuipaXeHo B Aeun-
6enax, HY>HO yCTaHOBWTb OTMETKY
wkane “0 oB” npoTuB 3HaveHun 6aso-
BOMO HanNpsxkeHun (Ha BHELUHe# Lwka-
1) 1 HalTh 3HaueHKe aAns HemsBecT-
HOroO HaMpPsKeHUs NPOTUB 3Ha4YeHWA B
Aeuubenax 3Ty npoueaypy MOXHO
npopenarb 1 B oGpaTHOM nopsiake v
HanTu 3HadyeHune B peuyubenax no
[BYM U3BECTHbIM HaRPSHKEHUAM

Paccmompum cnedyiowuli npu-
mep. Mbl umeem 6a3oBoe Hanpsxe-
Hue 1,9 B Kakoi ypoeeHb B peumn-
Genax COOTBETCTBYET HanpsiKeHUaM
2,7 B v 3,2 B oTHoCHTenbHO 6a3oBo-
ro? Moctasum “0 gB” npoTne Aene-
HUA WKano! “1,9” n Haxogum, 4To 3Ha-
yenmo 2,7 B coorsetcTyeT +3 B, @
32B—+4,4pb.

CnepyeT umeTsb B BUAY, 4TO LWIKana ge-
umbenos rpaZlyypoBaHa ANA YCUNEHUA.
Ons pacueTa 3aryxanms ucnons3yercs
Ta e camas LiKana, HO OTCYET HYXHO
BECTU yXe B 0O6paTHOM HanpaeneHnt —
Bneso ot 0. [lnA MOuHOCTY B 3TOM CIy-
yae 3HaueHue “9" coorsetcryert -1 Ab,
8§ —-2pbuta.

CuYETHYIO NUHENKY MOXHO MUCMONb30-
Bartb U AN onpeaenenns aggekTMBHON
MOLLHOCTH, M3Ny4aeMon nepenaTymkoM,
€cnu BMeCTO 3TarnoHHOi (AMNONbHOM)
aHTeHHb! MCNONb30BaTh Kakyko-Nmbo Ha-
MPaBNeHHY0 aHTeHHy, ycunexHme KoTo-
pOH HEU3BECTHO.

lNpumep. NepepaTumk MOWHOCTLIO
2,2 BT noaknioNeH K aHTeHHe Tuna “Bon-
HOBOW KaHan” ¢ ycuneHvem 8 nb. Tpe-
byetrca onpepenutb 3cdEKTUBHYIO
MOLWYHOCTL U3nyueHusn. C 3aTon Lenbto
yctaHaenmeaem pucky “0 nB” BHyTpeH-
Hero Kpyra npotmMB 3Hauvenus “2,2" Ha
BHELLHEN LWKane, U NpoTUB 3Ha4eHUs
MowHoOCTU “8 AB” Ha BHYTPeHHeN Lka-
ne Haxooum 3HadeHue “1,39” Ha BHeLl-
Hen wkane. Ho nockonbky, 4TobObl NO-
nyuunth 310 3Hadenme (1,39), mMbl oguH
pas nepexoamnm yepes “1”, To nony4ex-
HOE 3Ha4yeHMne HYXHO yMHOXuTh Ha 10.
B utore acdgektuBHan uanydyeHHas
MowHocTbL coctasut 13,9 BT,

PaccmotpenHbie npumepbl pabotbi ©
JIMHERKOM MOKa3blBaIoT, YTO B pe3ynb-
Tare He6oNbLOK TPEeHUPOBKK OHA MO-
XeT cTarb paguoniobutensmM xopoLLnm
MOACNOPLEM B pacyeTax, NO3BONSIOLM
CIKOHOMMWTL BPEMS U TPYA.

Paduo, menesusus, enekmpoHuKa,
N8/01.
MNepeeod B.Cmacioka.



B.LLEPBATIOK, C.MYNAPYUKK,

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

1 DYIEM PBATb MPOBOJA!

(MpopomkeHue. Hauyano B NN2-4/04)

Iuana3zoH yactot, My

TexHuuyeckue XapakTepucTUku ctaHpapra GSM:

- GSM-450 450,4...457,6/460,4...467,6
- GSM-480 478.8...456/488,8...496
- GSM-900 890...915/935...960
- GSM-1800 1710...1785/1805 ..1880
Pa3Hoc mexay HecyLvmMu yactotamm, Ky 200
KonunuyecTso pedyeBbix KaHANOB Ha Hecyten yacToTe 8
- ans GSM-1800 16
CkopocTb Nepepaum unHgpopmanymu, Kéur/c 270
Papuyc coTbi, KM 0,5...35

Bcrpeyvawuweecs o603HayeHme ctaH-
hapta GSM-400 npeacrasnseT cobon
06061eHne ob6o3naqveHnin GSM-450 u
GSM-480. GSM-400 npu3BaH 3aMeHUTL
crangapt NMT-450/NMT-450i. B TexHun-
Yecko# nutepartype nHorga GSM-1800
oBo3nauaiot kak DCS-1800. 31y cucre-
My COTOBOW CBAI3u paspabotanmu u snep-
Bble ucnonb3oBanu B BenukoGpuraxum,
rae oxa bbina Hassana Digital Cellular
System — cucrtema uucposoin coro-
BOW CBA3u AnanasoHa 1800 MIy. Ona
NPaKTU4YECKM He OTNUYAETCA OT cuCTe-
Mbl GSM.

B CLUA coTtoBas cBfA3b ctaHpapra
GSM paboraeT B guanasoxe 1900 My
v o6oanavaetca PCS-1900 (Personnel
Communication Devices). Kpome Toro,
UCnonb3yeTcs 1 NpMBbIYHOE ONA HaC
obo3naveHue — GSM-1900. Amepu-
KaHckuil craHnapt GSM-1900 dyHkum-
oHupyeT no TexHonorumn CDMA (kono-
BOE pa3jeneHue KaHanoB C MHOXe-
CTBEHHBIM [OCTYNOM), B OTNMuMEe ot
eBponewckux craHpaptos GSM, uc-
none3aywmx texHonoruio TDMA (Bpe-
MeHHOe pasgeneHue KaHanoB € MHO-
XecTBeHHbIM flocTynom). Flonockl ya-
CTOT, YKa3aHHble B xapakTepmcTukax
craHpapTa, AaHbl Ans nepeaaym or co-
ToBoro TenedgoHa K 6a3oBon cTakUuun
{nepBoe 3HaueHue) n ot 6a3oBow CTaH-
Luu K coToBOMY TenedoHy (BTopoe).

WupuHa kaxaoi M3 4acToTHBIX No-
noc cocrasnset 25 Mly, yro obecne-
unpaeT 124 kaHana ceasu (124 napnl
4acToT) C pa3HOCOM Mexay Hecylm-
mMu 200 kly. Pa3Hoc mexay yactoTa-
MU Nepefaun v Nnpuema KaXaoro kaHa-
na cocrtasnsietr 45 Mi'y. Mio6as 6a3o-

Bas CTaHLUWA COTOBON CBA3N MOXET
obecneunts paboTy Ha opHOM Unu He-
CKONbKMUX HECYLLMX YacTOTaX, YMUCTIO KO-
TOPbIX 32BUCUT OT NNOTHOCTU CETU CO-
TOBOW CBA3N B 30He paboTbi CTaHuyuu.
fpu aToM peannayeTcs NpuHLKMN MHO-
XeCTBEHHOIo AOCTYMNa C 4acTOTHbIM pa3-
nenedHueMm kananos — FDMA
(Frequency Division Multiple Access).
Kaxgon 6asoBoi ctaHumm BS (Base

Puc. 11

Station) HasHaualoT ogHy unm bonee
HeCYWX 4acToT, UCNONbL3yn NPUHLMN
MHOXECTBEHHOIO [OCTYNa C BpeMEHHbIM
pasgeneHuem kaHanos — TDMA (Time
Division Multiple Access).

MNpuryun TDMA npepycmarpusaeTt
“pacujenneHsue’” Kaxgon nonoch! Wwupu-
Ho# 200 klMy Ha 8 BpeMeHHbIX UHTepBa-
noe (cnotos), KOTopble NPeACTaBnNAIT
cobo¥ norudeckue kaHansl cen3n. Jlo-
rM4eckui kaHan COCTOUT U3 peveBoro
(Traffic Channel — TCH) kanana, ka-

Hana ynpasBneHus U CUHXPOHU3aL MM
(CCH), a Tarke koposoKn nocneposa-
TENLHOCTM AN KoppekKumm onbok npm
npueme curHana. MNpwu ucnons3osanunm
cnoToB “olmcpoBaHHas peub” B KoM
KaHarne nepefaeTcs KOPOTKUMM Nadka-
MU (NakeTamm) MMNYNLCOB.

Kaxxabih aGoHEeHT Ha BpeMs Nonb3o-
BaHuA CUCTEMON COTOBOW CBA3MN nony-
Yyaet cTaHAapTHLIK MoayNb NOANMHHO-
cTu aborenta — SIM-kapTy, koTopas
COAEPXUT: MeXAyHapOAHbIN MAGHTU-
thnkaymMoHHbIh Homep aboHeHTa
(IMSI), uHgmBMOyaNbHLIA KNOY ayTeH-
Tucukauymm (Ki), anroputm ayteHtudmn-
kayum (A3). C nomolybto 3roin uHgpop-
Mauuwn, B pesynsrare B3aumHoro obme-
Ha AlaHHLIMK Mexay TenedoHOM u ce-
TbIO, OCYLLECTBAAETCA MONHLIA LMK
ayTeHTUMKaLMKM (NPOBEPKY HA NOANMH-
HOCTb) 1 pa3peluaeTcs JocTyn aboHeH-
Ta K cetu.

SIM-kapra (Subscriber ldentification
Module) npeacraenser coboi nnacri-
KOBYIO CMapT-KapTy C 4iNoM {pasmepsl
KapTbl — 25x15 mm, Tonwmusa — 1 mm),
Ha KOTOpOM copepxuTcs nHdopmaums,
KOTOpas MaeHTUULMPYET YHUKANLHO-
ro aboHeHTa B COTOBOW ceTun (puc.11).
Kpome Toro, Ha SIM-kapte Haxoamrtcs
pasnuuHas uHgopmMauun, Hanpmmep,
3anucHas KHKka ¢ TenedgoHamm (konu-
YeCTBO 3aBUCUT OT KOHKPETHOIO onepa-
TOpa 1 KapTbl; 06biiHO — 100 HomepoB).
Be3 SIM-kapTbi TeneoH MOXHO wuc-
NoONbL30BaTh TONLKO ANS 3KCTPEHHbIX
3BOHKOB (BbI30B NOXAPHbLIX, MUNULIMK ¢
ckopoi nomotum). Kapra nporpammupy-
eTCA COTOBbIM ONEpPaTtopoM U umMeer
CBOW HOMEP, KOTOPbIY ANS Nonb3oBare-
NA He NpeaCTaBNSET MOYTHU HUKAKOro
uHTepeca. BaxHbl TONLKO T€ KOAbI, KO-
Topbie gatorca ¢ SiM-kaptoi: PIN- 1
PUK-kopbl.

PIN-koa (Personal Identity Number) —
nepcoHanbHbIi MAEHTUMDUKALMOHHBIN
Homep. MMocne toro kak SIM-kapra
BCTaBneHa B TenedoH, 1 BKNIOYEHO Nin-
TaHwve, Ha gucnnee nwboro Tenecona
nossnaerca coobujeHne: “Beeaurte
nuH-koA’. FMocne atoro y nonsb3oBare-
N ecTb 3 NonbITKM ANs NpaBUNBLHOTO
BBOAA MAEHTUGMKALMOHHOTO HOMEpa.
Ecnu aror Homep He BBeneH ¢ 3 nonbl-
ToK, TO0 SIM-kapta TenedoHa Gnokupy-
ercs. Pasbnokuposars SIM-kapty Mox-
Ho, Nk 3Has PUK-koa. Bo nsbexanuve
“npenectei 3 nonbiTok” PIN-ko4 peko-
MeHAYeTCA BblyunTh Hau3yCrn!

PUK-kop (Personal Unlock Key) —
nepcoHarnbHbIA KNiod pa3bnoknpoBku.
Mpu 6nokmnposke SIM-kapTbi TenedoHa
ee MOXHo pa3bnokMpoBaTk TONLKO BBO-



nom PUK-kopa, Ha 3T0 y nonb3oBaTens
ectb 10 nonbitok. Ecnu kop Bee 10 pas
BBOAMNCA HenpasunbHo, SiM-kaprta
6nokupyetcs nonHocTbio. Pasénokupo-
BaTh €€ NoCne 3TOro MOXeT TONbKO Ofne-
paTop COTOBOW ceTn.

Monaraem, Mbl Bac Tak XOpoLo Hany-
ranm, 4To Bbi Tenepb Gyaere NOMHUTL U
6ezowinbouHo HasbiBath cBow PIN-koa
Aaxe HOUbLID, He NPOCkINasch.

Ho BoT MoBunbHMK 3apsxker SIM-kap-
TOW M BKnio4eH. LieHTp kommyTauum
(MSC) npoussoauT NpoOBEpPKY NOANMH-
HocTM aboHeHTa. ins aroro Ha MoGunb-
HUK MOCbINAeTCA HeKoe CRy4anHoe umc-
1o (kof), KOTOpoe C NOMOLLbLIY MHANBU-
AyanbHOro kntova npeofpasyercs no
CNOXHOMY anropuTMy B ApYroe YMcno
u “pyrbonurca” o6parHo. MSC npose-
pseT ero, cpaBHMBas ¢ cOGCTBEHHbIMM
Beluncnenmamu. Mpu coBnapeHun pe-
3ynbLTatoB Baw tenedgoH nony4aer Ao-
CTyn B ceTb. PasroBapueanre, noxanyw-
cra!

M TyT xe BCe HATONKHyNuUCb Ha “3a-
poiTyo cobaky”! Pa3 Mo6unbHUK NO3Bo-
nset noaaepxuBartb CBA3b Be3ge B
“30He HaKpbITUS”, a cam Takow ManeHb-
KM, 4TO NoMellaeTca B KapMaHe unu
6onTaercs Ha wWee Ha WIHYPO4Ke, He
obpeMeHsa cBoero Bnaaenbia, BbIXO-
OWT, HOCUTb U pasroBapuBaTb N0 HEMY
MoxHo Besne?! Bor n Hauyanock! Hac
yXe He yauBn AT tenedoHHble 3BOHKW
raoe-HUMGyab B MarasmHe unm B Tponnen-

6yce. Mbl He kpyTUM, C coxaneHuem,
nanbilem y BMUCKA, KOFAa BCTPEYHbIN
NPOX0XMiA BeaeT UHTEHCUBHBbIE aebarhbl
kak 66l cam ¢ cobor! 3BOHKM 1 pasroBo-
pbi B 6ubnmoreke, Ha KOHLUEpTe Unu B
KMHO BOBCIO O6bIrPbIBAIOTCA KOMOPUCTa-
Mu. XoTH cuasuiue paaoM ¢ Takum “Mo-
6unnucToM”, KOTOpbIA B MOMEHT Tparu-
YecKoW KynbMuUHaLMK bunbMa XulHe-
papoctHO oBcyxaaeTt copT BbIUTOFO
nMBa MNU NPeuMyLIecTBa KOCMETHKU
M3BECTHOW (DUPMBbI, FOTOBbI 3aTKHYTb
aToT MOGMUNBbHUK eMy xe B ...!

TpebyeTcs BbipaboTarb COOTBETCTRY-
owmun “CotoBbi atnkeT”. OH 1 BO3HK-
KaeT CTUXMAHO, HO AOCTATOUYHO MeaneH-
HO. 3anpeTutenbHbie 3HAKU Ha ABEpPAX
YnTanbHbIX U KMHO3ANOB, NPocbbLI ne-
pel Hayanom crnektaknew BbIKNKUNUTL
coToBble TenedoHb! ASACTBYIOT Aaneko
He Ha Bcex. LliBeduapckue Meanku oT-
MeuvaloT NosBneHne “CoToBOro CUHAPO-
Ma’”, koraa “KnmneHT” UChbIThbIBAeT Henpe-
0A0NUMOe XenaHue NOCTORHHO pasro-
BapmBatb no mMobunbHMky. Toraa noa-
KNIOYUNK OOCTUXKEHUA LMBUNMU3aLNK.
Hanpumep, B LLlarxae B 06uiecTBeHHbIX
MecTax yXe ycraHoBneHa annapartypa
aAna ‘rawenus”’ curHanoB MoGuNbHbIX
TenegoHOB.

IMpo6nema okasanack ropasao wmpe.
Fcuxonoru roBOpSAT, 4TO “YyenoBek C Te-
nedOoHOM” B KAKOW-TO CTeneHn “BblKnio-
YaeTCA U3 OKpyxatuero Mmupa” nnona-
paer B CBOW, BuprtyanbHbii. Cooteer-

CTBEHHO, ¥ BHUMAHUE K TOMY, 4TO Npo-
ucxoauT BOKPYr, ocnabneHo. daxe ne-
wexon! 3aroBOpPUBLUNCH HA NepekpecT-
Ke, OH cnocobeH “kpenko gocrarb’ He
oaHoro Boaurens. A Beflb CKOfMbKO Ha-
poay B aBTOMOBUNAX HA NPUNMYHOW CKO-
poctu HebpexHo kpyTaT 6apaHky oqHON
PYKOW, MpMmXmuMas apyroi K yxy cBOW
HepasnyuHbIi “cotoBuk” Yucno asapmi
u3-3a HeBHUMaTenbHocTu GeceayoumMx
no TenecoHy BoauTenen crtpeMmTenb-
Ho pacrer. MpakTuyeckn Bo BCex cTpa-
Hax NPUHUMAIOTCH pa3Hble 3aKOHbI, OF-
paHuuuBalowme ncrnonb3oBaHmMe Mo-
6UNBbHUKOB NPy ABMKEeHMKU. Ho, Kak ro-
Bopun HezabeeHHbi Octan UGparumo-
BUY, “criaceHme yTonalwumx aeno pyk
camux ytonatowux’! Moatomy, npucrpa-
uBas yTpoOM B KapMaH cBoero Mobunb-
HOro aApyra, NOMHMUTE 06 OKpYyxawmx!
Mm coBceMm He xo4ercs (O4YeHb-O4eHb
MSAFKO ckasaHo!) cnywarb Bawim pasro-
BOPbI.

Bce octanbHoe ¢ MOGMNBHOW CBA3LID
6bino 661 NpekpacHo, ecnmn Gbt He nepu-
OAVMYECKU BO3HMKAIOLIAA B cpeacTBax
MaccoBOW mHdopMaLmMm KOMAaHUsa o
Bpeae 06ny4YeHus Mo3ra YenoBeka anek-
TPOMarHUTHLIM M3nydennem. To, 4to
takoe obnyyeHue He NPUHOCUT GOsbLIOK
nonb3bl, B NpuHuMne, oyeBuaHo. Ho
HACKONbKO U B KaKMx 03ax OHO BpPeAHO
— eAWHOro MHeHus HeT. OaHako Mo-
6unbHaAR CBA3L HacTonbko yaobHa u
HeobxoamMMa, 4TO OTKa3laTbCA OT Hee

O.BENNOYCOB,

r.Hepkacchbi.

ANEKTPOHHAA CUPEHA
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OneKkTpoHHas cupeHa MoxeT Mc-
NONb30BATLCA CAMOCTOATENbHO UNK
ONS 3NEKTPOHHOTO CTOPOXa.

Ha anemenTax DD1.1, DD1.2 cobpan
reHepaTop HU3KOW 4acToThl C NepUOIoM
crnegosanna MMnynscoB 0,5 ¢. C Bbixo-
[ 3TOr0 reHeparopa MMAYNbCb BbICO-
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KOFO YPOBHA OHOBPEMEHHO MoaalnTCs
Ha Bxoapb! anemextoB DD1.3 uDD1.4 Bro-
pOFo FeHepaTopa 3ByKOBOW 4acToThl. 310
NO3BONAET yCTPaHuTh Wenyku npu pato-
Te BTOpPOro reHepatopa v caenarb Gonee
NPUATHBLIM 3ByYaHMe aKyCTUYECKOro Nbe-
sousnyyarens BA1.

Onsa yMeHbwerus notpebnaemoro
TOKa B kayecTse BA1 npumeHeH Bbl-
COKOOMHbI nbe3onpeobpasoBartens
Tuna 3F1-22, 3M-19 n apyrme. Xopo-
Wwana oraava oT BbICOKOOMHOFO U3ny-
yarens nonyvyaerca nNpu A0CTaToO4HO
BLICOKOM HaNpPsXXeHUN Ha HeM, MOITO-
MY NpUMEHeHO aBToTpaHcgopmarop-
HOe BKKuYeHue usnyyarens B uenb
KFHO4eBOro TpaHauctopa VT1.

TpaHcdhopmatop T1 U3roTOBREH U3
BbIXOAHOFO TpaHcgopMaropa kap-
MaHHOTO TPaH3UCTOPHOFO paguonpu-
eMHuumKa (marnuronposop LL6x6). Ha
kapkace nposogom [3J1 0,06 mm
HamotaHo 1000 BUTKOB, c OTBOQOM OT
200 BuTKaA.

Mpu Hanpsxenun nutanma 12 B,
notpebnsemMblil CMPeHOW TOK CocTaBs-
naer 14 MA, pasmax HanpsXXeHua Ha
BA1 — 40 B. MNMoa6opom HOMUHanoB
C2, R2 HacTpamBalrT YacToTy 3ByKO-
BOFO reHeparopa B pe3oHaHC ¢ yac-
TOTOM Nbe3ousnyyarens BA1.




npakTu4ecku Hembicnumo. Monpobyite
yroBopuTh Bnagensua nboro Mobune-
Huka 3abpocuth ero noa AvBaH u 6onNb-
we He pocTaBaTtb. Kak OH Ha Bac no-
cmotput! 3HaunTt, Heobxoamum crnocob
YMEHbLLIeHNS BO3AeNCTBUS 3aneKTpomar-
HUTHOTO u3nyyexus Ha Yenoseka. U nep-
BOE, 4YTO NPUXOAUT B FONOBY — YMEeHb-
LieHne MoLHOCTU NepeaaTymnkos 6aso-
Bom 1 aboHeHTckon cTanuuin. MoaTomy
cnenyoLWnA Wwar passMTUS COTOBLIX Ch-
CTeM — fiepexon K MMKpOCOTOBOW CTPYK-
Type ceTeit (pasmep COT — HECKONbKO
COTEH MeTpoB).

MwukpocoToBas cTpykTypa opraHudec-
KM CO4eTaeTcs ¢ MakpocoTamm (B CMbIC-
ne, ¢ obbluHbIMK). MUKPOCOTEI CTPOAT-
€9 Ha ocHoBe 6a30BbIX CTaHLMIA cOBCEM
yX HebonbLIoW MOWHOCTH, 06cnyxmBa-
IOLLMUX yHacTKM ynuu, 3nanus (marasm-
Hbl, 83pONOPTHI, BOK3anbl U 1.4.), u be-
pyT Ha ceba cBA3b ¢ MeaneHHOo nepe-
meujamliummcs aboneHtTammu, Hanpm-
mep, newexoaamn. B mMukpocotosow
CTPYKType Her HeobxoaumocTu 3arpy-
XaTb ceTb U3IMEepPeHnem YpoBHSA papmo-
cUrHana Ans NpUHATUA pellerns o ne-
peknioyenun. Mamepenne ypoBHs npo-
u3BoAMT cam TenedoH u nepeapaeT pe-
syneratbl Ha “Gasy’”.

MwukpocoTosas cTpykTypa Mcnonb3y-
€TCA Mpu peanusaumm ceter B pamkax
KOHUenymm nepcoHanbHOW CBA3WM
(PCN), kotopas B EBpone co3naercs Ha
ocHoBe ctaHpapra DCS-1800, npeayc-
MarpmBaloLLEero COOTBETCTENE pasMOUH-
Tepdenica ctanaapty GSM. B pamkax
peanusaymm 3TO KOHUENLUMM B CTPYK-
TYpy ceTei BBOAATCS elile U NIUKOCOTLI C
paguycom 10...60 M, npeaHasHadeHHble
Ans obenyxusBaxns aGoHeHToB B ropos-
CKMx pavioHax ¢ 60NbWON NNOTHOCTLIY
HaceneHus U B 3aKpbITbIX 30HaxX (odu-
Cbl, XXUnble NOMeuleHns, NoA3eMHbIe ra-
paxu, Bok3ane! M 1. A.).

Nureparypa

1. Hespses J1.M. MoGunbHasa cBs3b
3-ro nokonexnus. — M.: CBA3b n 6GusHec,
2000.

2. NamekuH B.®. CotoBas cBA3b. —
M.: 3esc, 1997

3. MecTtpukoe B.M. A3byka coToBoro
Tenedgona. — C.-116.: 2003.

4. Anppusros B.U., Cokonoe A.B.
CorToBble, NeAXMHIOBBIE M CNYTHUKO-
Bble cpeacTBa cBasu. — C.-116.: 2001.

5. E.3apeuknit. SMS-cnosaps. — Pa-
avomup, 2004, N1, C.12.

6. E.3apeukuit. MobuneHbie “cexkper-
HocTu'. — Paauomup, 2004, N2, C.12.

(Mpopomxexue cnepyer)

M.YYPYKCAEB,

r.Kaukanap, Ceepanosckon obn.

CBETOMY3bIKAJIBHOE
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lpeanaraemoe ycTpoicTBO NpeaHas3-
Ha4YeHO ANA CBETOBOro CONPOBOXAEHUA
MYy3blKanbHbIX (POHOrpamMm u peanmay-
er acpdpexr “Geryuimmn orokb”. Ero otnm-
YnUTENbHON OCOBEHHOCTLI0 ABNAETCA TO,
YTO OHO BOCPMHUMAET CUrHanbl C MUK-
pocoHa, U ero He Haao NOAKNIYATL K
MUCTOYHMKY 3ByKa. YCTPOWCTBO COCTOUT
13 MUKpopOHa, yeunutens, ABOUYHOIO
CUHETUMKA U TUPUCTOPHBIX KNIoYen, KoM-
MYTUPYIOLMX LieNn AUTaHUS namn.

Pa6oraer yctponcteo Tak. CurHan c
MukpodoHa uyepes pasaenurensHbin
koHaeHcarop C1 noctynaer Ha HeuHBeep-
TUPYIOL{MIA BXOA ONePaLMOHHOro yeunu-
Tens DA1. Nockonbky nutanue OY oa-
HONONAPHOE, TO CPeHANA To4YKa peanu-
30BaHa ¢ NOMOLbI0 PE3UCTUBHBLIX Aenu-
Tenet R1-R2-R3 u R4-R5. Pesnctopom
R2 perynupyercs 4yBCTBUTENLHOCTL YC~
TpOWcTBa.

C Bbixoga OY curHan nocrtynaer Ha
BXOA ABOUYHOTO cueT4Mka-aenuTens
DD1. Ha Bseixonax T1...T4 DD1 nose-
NATCA B3aUMHO CABUHYThIE UMAYNb-
Cbl C yacToTON, B 256 pa3 meHbLen,
YyeM YacToTa 3ByKOBOTO curHana. 9t
MMNYNbCbl NOOYEepeaHO OTKPbIBAKT
TpaHaucTopel VT1...VT4, koTopbie yn-
paBnsoT TpucTopammn VS1...V84. Tu-
pPUCTOPLI TOOYEPEAHO 3aXMUralT nam-
nbt HL1...HL4 B TakT curHanam ¢ Muk-
podoHa. UcTouHmMKk NuTanna ons anek-
TpOHHOW yacTu — BecTpaHcdopma-
TOPHbIW, OH COAEPXUT CETEBOW BbINpS-
mutens (VD2...VDS5) u ctabunusaTop
R10-vD1-C2.

Mockonbky yCTPOWCTBO FansBaHu4ec-

]
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KM CBR3aHO C CeTbio, Hanaaka ynpas-
NsWen YyacTn NpomMsBoAMTCA NPU Nu-
TaHum oT NabopaTropHOro UCTOHHMKA M-
Tanma (12 B). UcTouruk nutanmsa nog-
KntowaeTcs BmecTo ctabunurpona VD1
¢ cobnopeHmnem NONSPHOCTH.

YcTtaHoBuTe ABUXOK pe3aucTopa R2 B
cpenHee nonoxerue. Bkniounte ncrou-
HUK MMTaHWUA, NoaanTe 3ByKOBOM curHan
1 NoACTpoeYHbIM pesmnctopom R2 otpe-
rYNnupymuTe 4yBCTBUTENLHOCTL TakMM
o6pa3oMm, 4ToGbl Ha Bbixopax T1...T4
cuetumka DD1 nosaBmMNUCL 4eTkue um-
nynschbl. Bephute Ha mecTo ctabunur-
poH VD1.

K ycTponcTBY MOXHO NOAKNIOUYUTDL Ye-
Thipe rMpnasabLI naMnodek. Ecnu npea-
fonaraeTcsa UCAoNbL30BaTh NAMNbI MOLL-
HocThio Gonee 100 BT, To Anoabl U TK-
pPUCTOPbI YCTAHOBMTE Ha TENNOOTBOAbI.
Cob6paHHoe yCcTpOWCTBO nomectute B
nnacrtmaccoByto KOpobouky, UCKNouMB
cnyyanHoe NpuUKOCHOBEHME K AeTanam,

KonaeHcatop C1 Mmoxer 6biTb eMKoc-
Tot0 oT 0,1 ao 0,47 mk®, cTabunuTpox
VD1 MOXxHO 3amerUTb NobLIM ¢ Hanps-
xeHueM ctabunusaymm 12 B, OY DA1
3amenserca K140Y7, pesuctopsl R1,
R3 u R4, R5 MoryT 6biTb 60nbLUero Ho-
MMHana, Ho NonapHo oaMHakosble. Pe-
sucTop R2 MoxHO NocTaBuTb MeHbLUE-
ro HoMuHana.



n.CArngos,
c.WWapa, flarectax

“OXPAHHBINA TPUITEP”

Mpeanaraw ApocTyld cxemy ANs Ox-
paHHON CUrHanv3auuv Ha OCHoBe TpaH-
3UCTOPHOrO Tpurrepa ¢ BbICOKOW nome-
xoycTounsocTbio. OHa HopmanbHO pa-
6oraeT B WWPOKOM avanasoHe nutato-
wnx Hanpsaxenun (1,5...15 B)

[pun BKkNlOYEHUN NUTAHWRA, B Hayanb-
HbI MOMEHT 3a cYeT 3apsaa KoHAeHca-
Topa C3 Ha konnextope VT4 nopnep-
XKMBAETCA HA3KUN YPOBEHb HaNpAXeHUs,
KoTopbI yepes R6 nepenaercs Ha 6a3y
VT3, obecneyuBan ero 3akpbiToe co-
crosHue Torpa Ha konnektope VT3 —
BbICOKMWA ypoBeHb. OH yepe3 R5 or-
kpbiBaet VT4. MNocne 3apspa C3 co-
ctosHuve Tpurrepa Ha VT3, VT4 He un3-
MEHSAEeTCA, MOCKOMNbKY HU3KWUIA YPOBEHb

Ha konnektope VT4 coxpaHsercs (VT4
OTKpbIT).

Bblcokuit ypoBeHb ¢ konnektopa VT3
He naet oTkpbiTbea VT 1, 1 pene K1 obe-
cTodeHo OxparHbii winewd (Hanpumep,
TOHKWWA NPOBOA, He3aMeTHO Npoxoas-
LIMIA N0 OXpaHAEeMOoMYy 06bekTy), BKAIo-
YeHHbIA mexay 6ason v amuttepom VT2,
He BMWAEeT Ha COCTOsHWe Tpurrepa.

Mpwn obpbiBe MNK KpaTkOBpEMEHHOM
pa3mMbikanun oxpaHHoro wnewnda VT2
OTKpbIBaeTcs, Ha Konnektope VT3 no-
ABNSAETCA HWU3KMA YyPOBEHb, KOTOpPLIA
yepe3 R5 3akpbiBaet VT4. Ha konnek-
TOpe nocneaHero ycTaHaBNvMBaeTcs Bbl-
COKWIA ypoBeHb, Yyepe3l R6 orkpbiBalo-
wuin VT3 Tpurrep nepexoauT B opyroe

VT1 KT310'7B

YCTOM4MBOE COCTOSHWE, KOTOPOEe He 13-
MEHSeTCH AaXe Npu BOCCTAHOBNEHWN
UenocTHoCcTY Wneida

OAHOBPEMEHHO HU3KWIA ypOBEHb C
konnextopa VT3 otkpbiBaet VT1, koTo-
pbii KOMMyTUpyeT pene K1 KoHtakTbl
pene K1 1 BkioyalT UcnonHuTenoHoe
YCTPOWUCTBO (CUpEHY, Namnoyky 1 T.m.).
Ona ero BbIKAKYEHUSA HYXHO KparkoB-
pemeHHo pa3oMkHyTb SA1 (padymeertcs,
BOCCTaHOBWB OXpaHHbIA WNeid)

B ycTpoWcTBE MOXHO UCMONb3oBaTh
npakThyecku niobble TpaH3UCTOpL!, B
TOM 4uCne W crTapbie, U3 “3akpomoB”.
EavHctBeHHoe TpeboBaHne Kk HUM —
ponycTuMbIA Tok VT1 pgonxeH 6biTh
6onblie Toka cpabarbiBaHna pene Ha-
npsxeHve nuTanus Bbibupaerca B 3a-
BMCMMOCTM OT TUNa pene (OHO A0MKHO
HapexHo cpabarbiBark). B npuHuyumne,
BMECTO pene MOXHO BKAK4UTbL CBETO-
avopn ¢ 6annacTHbIM pe3nucTopoM unu
NPOCTEALLNIA reHepaTop ¢ Nbe3on3nyya-
Tenem.
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MN.KOARMAKOB,
r.H.Hosropoa

Mpeanaraemoe ycTpoAcTBO copep-
XWUT Konby OT NeCOYHbIX Yacos., B KO-
TOPOW yCTaHOBNEHbI KOHTAKThL! B BUAE
crepxHen unu nonocok “Pa6ounm te-
NOM” cnyxar Menkve metannuyeckue
ONUNKWA NN Hape3aHHas B KPOLUKY
nposonoka ORWNKKM M NpoBONOKa

"Bematky” X
Kunarunbuun
"B mewouek” v e
A
S R
Brpytyio
JA
s} ~220B
Puc. 1

“AnekTpomexaHu4eckumn’” tanmmep

AOIMKHBI 6biTb U3 HEMarHuTHOro Mare-
puana: anioMnuHUAa, Meaun u T.mo.
Bknwouns B uenb INeKTPpoOKUAATUNbHA-

~220B

“a

Ka ykasaHHylo c6opky, MOXHO 3aparb
Heobxoavmoe Bpems HarpeBsa BoAbl,
Hanpumep, A0 3akunaHvs. 3arem aTor
“Taimep” OTKNIUUT INEKTPOKUMSA-
TUNbHUK Takum obpasom, nocneaHUi
NpenoxpaHeH oT neperopaHuna Npu Bbl-
KURaHuW BoAb!

3rtort Tarimep ocoberHo yaober npu
Bapke suy 6e3 npucMotpa. B 3asucu-
MOCTY OT KOfYEeCTBa ONMUNOK, MOXHO
nony4nTh “Ha Bbixoae” siua “BCMAT-

Ky”, “BKpYTYIO0” inu “B MeLouek’.

OT pegaxuun: KommyTuposarb ¢
NMOMOLUBIO OMUAOK CETEBOE Hanpsaxe-
Hune HebesonacHo 0Opasno HanexHee
NoAKNIYATL NpeanaraeMbil Npepsbl-
BaTenb K NOHWXawLemy TpaHcgop-
MaTopy ¥ KOMMYTUpOBaTb UM 0BMOT-
KY HW3KOBONLTHOFO pene, a ero KOH-
TaKTamu BKNKYATb KUNATUNBHUK.




XPOHUKN XX BEKA

U3 ncropumn
annaparypbl rpamsanucu

K 0cHOBHbIM 113 pa3paboTtok v n3obpeTennit,
nerwmx B 0CHOBY OLITOBOW annaparypbl rpam-
3anNCH, MOXHO OTHECTH

-n3obpetenue B 1875 r wornangcimm u3od-
peTatenem A bennoM (1847-1922) MarHuTHO-
ro MUKpPOIOHa, a TAKKE NONY4EHWE UM B Nepu-
on 1884 .1886 rr. psna navexTo B obnacty
3anucy 1 BOCTIPOW3BEIeHIA 3BYKa,

- npepocTtasnenve B 1877 r dipaHLyacknm
NO3TOM, My3biKaHTOM 1 ydeHbiM LU Kpo (1842-
1888) ceoero goknapa "Mpouece 3amAcu 1 Boc-
NPOU3BEAEHUS ABMIEHUA BOCMPUHUMAEMBIX
cnyxom” OpaHLy3cKod akagemmuu;

- n306peTeHne aMmepukaHyem T DaMCOHOM
(1847-1931) B 1877 r doHOBaNWKa, BOWeAWE-
T0 B UCTOPMIO Kak “3ByKoHOCHTENDL hoHorpatda
JancoHa”, Ha KOTOPOM Bbina 3anncaHa nepsas
B8 Mupe ¢oHorpammMa  3QUCOH UHTepecoBancs
3TOM NPodNEMO U3-3a YaCTU4HOWR NOTEpH CAY-
xa. OH 06epHYN LIUNAMHAD CTaHWONEM, YCTaHO-
BUN BANOTHYIO K HEMY UFTY, C IOMOLWLIO PYKO-
ATKM NPUBEN UMNUHAP BO BpaweHWe 1 B pynop,
NOACOEANHEHHLIA K UMmMe, IPoKpUYan feTckue
cTuxy Y Hawen M3Ipu eCTh ManeHbKas 0Bes-
ka" OnaTs NPUBENs LIMNUAGD BO BpaleHNe, OH
AOCTaTo4HO pasbopunBo yenbibian w3 pynopa
¢Boit ronoc Yepes 10 ner Jaucox popatoran
thororpac 1 B 1888 r sanucan Ha oHorpam-
My urpy 12-netHero nmanmucra [l ModmanHa
Briocnencreun 3auconom buin uloSpered
yronbHbiM Mukpodhor (1889 r), cosnaHs! npo-
TOTUNBE AVKTOOHA W APYINX YCTPOWUCTB,

- co3faHue B 1888 r HEMELKUM MIHKEHEPOM
3 bepnunepom (1851-1929) nepsov rpammo-
HOHHOW NNACTUHKM (LIUHKOBBIV BVCK, TOKPbI-
Thif TOHKAM CIOEM BOCKA) 1 anftapara ans Boc-
NPOM3BEAEHUA 3BYKa — rpammodoHa (noanHee
€0 oPTaTMBHbBIA BapUaHT Obin HalsaH natedo-
Hom) “[uck Bepnunepa” no3sonan chumats ¢
HETO METANNUYECKYIO Konmio-MaTputly (1903 r)
AR MACcCOBOTO MPOW3BOACTBA TPAMINACTUHOK
METO/IOM WITAMMOBKYM (BHa4ane u3 yennynou-
na, 3ateM — n3 360HMTa 1 KayuyKa, a noagHee
~— 43 LennasHbIx cMoN) epsas B MUDE rpamn-
nacTvHKa, genaxHan bepnnHepom, xpanuTcs B
HauponansHom myaee CLUA B BawmHrtoHe,

- n3obperenue B 1898 r aHrnuyaHnHOM
O Nomren (1851-1940) rpomiorosoputenst, Tou-
Hee, erd OCHOBHOM COCTABHOM YacTh — koneba-
TEMNbHOr MEXaHnaMa (naveHT ot 1877 1 Hemel-
KOTO 3MEeKTPOTEXHUKA U NpEeAnpuHUmaTens
3 Cumenca (1816-1892),

n3obperenne amepukaHuem J1 ge dopec-

vom (1873-1961) B 1906 r TproAa v No3XKe Ha

€10 OCHOBE NAaMIOBOr0 AETEKTOPA M yCHnnTe-

nA ("ayamon @), aB 1916 r — cnucTeMbI 3BYKO-
3anucy (“coHodmnbm”)

(NpoponxeHne cneyet)
r.Ymany, UYSXE,
r NlbBOB.

B paguonio6utenbCKkon nuteparty-
pe 4acTeHbKO NOSBNAIOTCA ONUCAHMA
paanoMukpodoHoB, paboTawtilux B
KakoM-nnbo paanosewaTeNnbHOM
YKB-auanasoHe. [lanbHOCTb MX aeit-
CTBMA OBbIYHO He npesbiwaeT 100 meT-
pOB, Yero 4acTo BMONHEe AOCTaTOYHO.
Ho nHoraa HyxHa ropasno 6onbwas
“nanbHOBGORHOCTL” paanoMmkpodoHa,
HanpMMep, ANA CBA3N C OCTaBLINMU-
CS B mawmHe BO Bpems rpubHON unu
aroaHoi noe3nkun. B Takux cnyyasx mo-
XeT Bbipy4uTh NpegnaraeMoe ycTpoun-
CTBO. JTOT pagnOMUKPOMOH MOXHO
ucnonb3oBaTk TONBKO B ManoHace-
NeHHbIX pernoHax Baanu OT HaceneH-
HbIX NYHKTOB

PapuomukpogoH coctont us Tpex
OCHOBHbIX Y3NOB.

~ MUKPOGOHHOIO ycunuTtensa-moay-
nsTopa Ha TpaHaucTope VT1,

- TpexkackaaHoro nepefartumMka Ha
CBY-tpananctopax VT3 VTS;

- ManomoLyHoro ctabunuaaropa Ha-
npsXeHus Ha VT2

NcTounnkom aneprum moxeT GbiTh
aKKyMynsaTopHas baTapes HanpsXeHu-
eM 9 B, cnocobuas pocrtatouHo anu-
TenbHOe BpeMs OTAasaTb B Harpysky
Tok 100 250 mA

3apaownin YKB-renepatop nepe-
paTtumka cobpaH No cxeme eMKoCT-
HOW TpexTo4ku Ha TpaHaucTope VT3.
KouTyp c katywkamm L2, L3 HacTpoeH
Ha vacToTy 33...37 Mru. Mo uenouke
R5-L1 Ha aMuTTep aToro TpaHsucTopa
nocTynaeT NepemeHHOe HanpsxeHue
3BYKOBOW 4aCTOThbl, 4OCTATO4HOE, YTO-
6bl 06ecneunTb HeObxoaumyto aesna-
Lm0 4acToThl FeHepatopa Ha TpaHan-
crtope VT4 cobpaH yMHOXUTENb ONOp-
HON 4acToThl Ha 2. Kpome Toro, OH
obecneunsaeT ycuneHme curHana, no-
cTaTo4HOe ANA packauku TPaH3IUCTo-
pa VT5 Kontyp 1.4-C10-C11 HacTpo-
eH Ha 4acToTy, BABOe Gonbluyld 4yem
yacTtoTa 3agawollero reHeparopa

OkOHeuHbI yeunuTenb cobpaH Ha
mouyHom CBY-Tpansuctrope VTS5 MMe-
peA nepefalotileinl aHTEHHOW, 4acToT-
HO MOAYNUPOBAHHBLIA CUrHaN NpoxoanuT
yepea 0gHO3BeHHbIW [1-pMNbLTPp Ha
C18-L7-C19 Hanuume napameTpuyec-
koro ctabunusaTtopa Ha VT2 cHuxaer

A.BYTOB,
¢ Kyp6a, Apocnasckoi o6n

lowHbI PAOMOMUKPODOH

3aBUCUMOCTb 4acTOThl NepenaTumka
OT HaNPAXeHNs NUTaHUA.

B ycTpoicTee MOTYT 6biTh NpUMeHe-
HbI peaucTopbl C1-4, C2-23, MIT mou-
Hoctblo 0,125, 0,25 BT. OkcuaHble KOH-
aexcaTtopbl — Tunos K50-35, K53-19.
BNOKMPOBOYHBIE U KOHTYPHbIE KOHAEH-
caTopbl cneayerT B3aTh Kepamuyeckume,
BbIBObI KOTOPbIX MAKCUManbHO YKOpO-
yenbl. [MoponayT KOoHAeHCaTOpbI TUNOB
K10-17, KM-5, KO-2, KT.

CTabunuTpOH MOXHO YCTaHOBUTH
KC162A, 1N5995B, 1N5996B. TpaHsu-
ctopbl VT1, VT2 — niobbie ns cepuit
KT3102, KT342, S89014, 2SC900,
28C839; VT3 — KT316, KT325,
KT6113, S89016, SS9018, 25C1187,
25C1394 c nwobon Gyksoin; VT4 —
[T3413, 1T335 ¢ nwbbIM MHASKCOM;
VTS5 3aMeHaeTcs nobbiM n3 cepui
KT904, KT907, KT909, KT911, KT930,
CD6105.

Bce kaTyluki HAMOTaH bl MeAHbIM 06-
MOTOMHBIM nposoaom M3B-2 L1 co-
fepxuT 10 BuTKOB nposoaa 0,15 MM
Ha cepaeuHuke us gepputa 400HH
anudon 10 MM &2 mm; L5 — 12 BuT-
ko npoeoaa 0,23 mm Ha pe3ucTope
MNT-0,5; L6 — 20 suTkoB nposoaa
20,51 MM Ha Kapkace 5 Mm, paccto-
AHME MEeX[Y COCeaHWMM BUTKaMuU —
0,25 mm. Katywka L2 — 310 9 BUT-
KoB nposoaa 20,68 mMm Ha cTaHaapT-
HOM MNacTMacCoOBOM KapKace auamMeT-
pom okono 6 mm C BpaltatoLimcs noa-
CTPOEUYHUKOM M3 BbICOKO4ACTOTHOFO
depputa. MNoeepx kaTywku L2 Hama-
TbiBaeTcs L3 — 1 BMTOK Takoro xe
npoeoaa. L4 — GeckapkacHaa u co-
[epxut 6 BUTKOB nNpoBoaa &1 MM Ha
onpaske &6 mM. L7 — 6 BUTKOB TOro
e MpOBOAA HA kapKace AnaMeTpoM
7...8 MM C naTyHHbIM UNU anioMMHMNE-
BbIM MOACTPOEYHUKOM.

Mepepatowjas aHteHHa WA1 — oT-
pPe30K MHOTOXUNBHOIO NpoBoAa &3 MM
u anuHoin 80...90 cM MNKn NaTyHHbINA
(MeTannuuecknin) wiblpb ¢ Hebonb-
WM UMNUMHAPOM MMM LHAPUKOM Ha
koHUe MukpodOoH MOXHO B3STh Nio-
6ol auHamu4eckuin, Hanpumep M-
201, NAK-1. HeMHOro U3MeHUB CXemy,
MOXHO UCMONb30BaTb U INEKTPETHLIA
MUKPOOH.



YcrpoiicTBo MoxeT BbiTb CMOHTUPO-
BaAHO HA MOHTAXHOW Nnare, NoMeLieH-
HOW B MeTannuyeckuit Bokc pa3mepa-
mu 83x52x30 mm, Hanpumep, OT Tene-
BU3NOHHLIX cyOmoaynen YM1-2Y 43,
CK--24 v nogobHbix. Ecnu pa3meps!
ycTpoWCcTBa He KpUTUYHBI, TO Nyvlie
npumeHnTL Donee KpynHbii MeTannu-
Yeckui Bokc, Hanpumep, ot cybmopay-
ns YM1-YMYU paamepamum 122x80x30.
Mexay kackapamu, ¢ obeux crtopoH
nnarbl, ycTaHaBNUBAKTCA 3KpaHUpYIo-
uMe neperoponku, obo3HaveHHble Ha
cxeme NYHKTUpHbIMYU NuHuAMK. TpaH-
3uctop VT5 HeobxoanMo ycTaHoBUTL
Ha Hebonb ol TennooTeoa. Xopouee
oxnaxgexue cneayer obecneuntb U
AnsA TpaH3uctopa VT4.

Onsa nactponku notpebyerca yacro-
TOMep, cnocobHbIA M3MepATL YacToTy
He meHee 100 My, n unaukaTop Ha-
npsxeHHocT nona. Bmecto vacroto-
mMepa MOXHO WUCNONL30BaTh KapMaH-
Hbit YKB-paauonpuemHuk ¢ undgpo-
BON MHAUKaLMEW YacToTbl NpuUHUMae-
MOW paauocTaHuMM, BOCMONbL30BAB-
WwncL pekomesaaumamm us [1].

Mpu OTKAKYMEHHOM NUTaHUKM Kacka-
pa Ha VT5, nonbopoM eMKOCTU KOH-
pexcatopos C7, C8 u BpauieHueM
cepaednuka katywek L2, L3 3apato-
LWMA feHepaTop HacTpamMBaloT Ha Yac-
Toty 33...37 Ml'u (ana paborel paguo-
npuemHuka B auanasoHe YKB-1). Pa-
CTSXKEHUEeM u cxxarmem BUTKos L4, na-
MEeHeHUeM eMKOCTU KOHAEeHCaTopoB
C10, C11 aroT KOHTYP HacTpanBaeTcs

Ha BTOPYIO rapMOHMKY YacToThl 3apa-
loutero reHeparopa.

BoccraHoBuB Lenb NUTanus Kacka-
faa Ha VTS5, noabupas koHaeHcarTopsi
C18, C19 n Bpalan noAcTpOeYHUK
katywku L7, nobusatwTtca makcumyma
HanpskeHHocTu nonsa. [locne atoro
noBTOpHO noacTtpaueaertcsa C10, Tak-
XKe Nno MakCUMYMY HanpsXeHHOCTH
nons. YTobel Bo BpeMa HacTpolku He
BbiBeCTU TpaH3uctop VTS5 u3 crpos,
pekoMeHayeTca nocneaoBaTenbHO C
Apoccenem L5 BpeMeHHO NOAKAIOYUTL
pe3uctop Ha 15 OM. Hegonyctumo no-
pasaTb NUTaHWE Ha BbIXOOAHOW Kackan
npy OTKNIOYEHHON aHTeHHe.

MopbopoM conpoTuBMNeHus pesucTo-
pa R4 ycraHaBnuBaertcs xxenaemas |ys-
CTBUTENbHOCTL mMoaynsTopa. Ecnu ee
Bce e Byner HepocTaToOMHO, TO conpo-
TMBNexue RS ymenbwaerca oo 1 kOm
¥ nocneaoBaTenbHO C HUM BKNOYaeT-
ca koHaeHcaTop Ha 0,15 Mk®. Utobel
uabexarb TpyAHOCTEW, 3TOT KOHAEHCa-
TOp XenaTenbHO YCTaHOBWUTb M3Ha-
YanbHo.

OpureHTMPOBOYHO © nopaake Mouy-
HOCTU B @aHTEHHE MOXHO cyaAuTb no
CBEYEHMIO NaMnoYKM HakanuBaHun
(2,5 Bx0,15 A), BKNoYeHHON mexay
BbIxoaoM [1-KOHTYpa M aHTeHHOW. He
pekoMeHayeTcs BO BpeMa pabotel pa-
anomukpodoHa npukacatbca k L7, Tak
KaK MOXHO MONYYUTb TOMEYHBIAN OXOT.

Ecnu notpebyertca pabora paauo-
mMukpodoHa B auanasoHe YKB-2, 1o
Ynucno BUTKOB KaTtywek L2, L4, L7 v

apoccens L6 ymeHblaeTcs, KaTyLku
L2, L3 HacTpamBawTca Ha 4acToTy
45...54 My, a L4 — wa saBoe Gonb-
Wyio YacToTy.

Tak Kak paguyc nelcTBMA 3TOTO pa-
AnoMmMkpodoHa AocTUraet HeCKonb-
KMX KWNOMETPOB AaXe Npu npueme ero
curHana Ha obblYHbLIN paguoBella-
TeNbHbLIN NPUEMHMK, ero HacTPONKY Ha
cBoboaHbI yyacTok YKB-ananasoHa
pekoMmeHayeTcs npoBoauThb rmybokoi
Houbto. [10 3TON Xe npuynHe Hexena-
TeNbHa ero akcnnyarauma B Hacenex-
HbIX MYHKTax.

MoBbicUTL CTabMNBHOCTL 4acToThI
paauommkpodoHa MOXHO, ecnm 3aaa-
IOLMA reHepaTop NOCTPOUTL Ha KBap-
leBOM pe3pHaTtope.

Nureparypa

1. Ecdppemos WU. Yactotomep ua...
KUTaNCKOro npuemHmnka. — Cxemorex-
Huka, 2001, N12, C.32.

2. AbpamoB A. PaauomukpodoH ¢
KBapueBoW ctabunusauumen 4acToThbl.
— Paawmo, 1995, N9, C.27.

3. Conoposhxukos E. YKB UM paauo-
MUKPOOH C YMHOXEHMEM HacTOTbl, —
Paauonwburens, 2000, N7, C.35.

4. Bannukos B. Paguomask ans rpub-
Huka. — Papuomup, 2001, N8, C.36.

5. bocbko M. YyscTtBuTenbHbIM pa-
avomukpodoH. — Papioamarop, 2002,
N1, C.51.

6. BaraeBa H., Knesaxcxuv FO. Paauo-
CBA3b Ha XXEeNe3HOA0POXHOM TpaHCnop-
Tte. — M.: TpancnopT, 1991, C.95.
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C.E®PMMEHKO, C.KONoaKo,
r.MuHck, Ten. 277-96-53.

flonHOCTLIO CKOMNEHCUPOBAHHbIA
ycunurens owubku nmeer BHewwHUe
BbLIBOAIbI MHBEPTUPYIOLLErO BXxoaa (Bbi-
BoA 2) v Bbixoaa (BbiBoA 1). TUNOBOIA
K03(hOULIMEHT YCUNEHUS NO NOCTORHHO-
My HanpsbkeHuio paseH 90 ab, rpaHuy-
Hast yacrora yceunurens — 1,0 Mify co
casurom asbl 57 rpaagycos. Hennsep-
TUPYIOLLWIA BXOA yCUNUTENs HEe uMeer
BbLIBOAA HApYxy, v BHyTpu UMC Ha Hero
nopaercs cveweHue 2,5 B. Makcumans-
Hbilt BXOAHOW TOK cMetieHnst — 2,0 MKA,
YTO onpeaensieT BbIXOAHOE HanpshkeHue
OLUMEKK, KOTOPOE pPaBHO NPOU3BEAEHUIO
BXOQHOIO TOKa CMEeLLeHMs Ha 3KBUBA-
NEHTHOE CONPOTUBIEHNE BHELLUHEro UC-
TOYHMKA.

Bbixon ycunurens owmbku npegyc-
MaTpUBaEeT BHELUHIOK NETII0 KOMMNEeHCa-
umu (puc.11, 12). BuixoaHOE Hanpsbxke-
HWe cMewaeTcs ABYMSA AMOAHbLIMU ne-
pexoaamu (npubnuanTtensHo Ha 1,4 B)
¥ penurcst Ha 3. Tonbko Nocne 3Toro OHO
NoAAaeTcs Ha MHBEPTUPYIOLLUIA BXOA KOM-
naparopa AereKropa Toka, 4TO rapaH-
TUPYET OTCYTCTBME MMMNYNLCOB Ha Bbi-
Boae 6, korga Ha YNnoMsiHYTbiit BXOA
Komnaparopa nogaHo HU3Koe Hanpsike-
Hue. 3TO NPOUCXOAUT, KOrAa NTaHue noa-
KMOYEHO, a Harpyska oTKnoYeHa, Wv B
Hayane npouecca 3anycka (Ha puc.13
naHa cxema nnasHOro 3anycka WUC, a Ha
puc.14 — cxema perynupyemoro ymeHb-
LLIeHWs YPOBHS MOpOra C NNaBHbLIM 3anyc-
kom). B ycunutene owmbkn ans noctu-
»*eHust nopora cpabaTtbiBaHus koMnapa-
Topa 1 B MUHUMansHoe conpoTUBREHe
obpaTHOit CBA3M OrpaHU4EHO UCTOYHU-
koM Toka ycunurens (0,5 MA) u Tpebye-
MbIM BLIXOQHLIM HanpsbkeHueM (Vo ):

_(10-3+14)

ROC MIN = 05 = 8800 (OM)

IL3842A paboraeTr kak KOHTponnep
TOKOBOTO pEXuMa, OTKPLIBAIOLWUA BHE-
LHUWIA KNIoY NO curHany ¢ 6noka reHe-
paTtopa v 3akpbiBaloLWmiA ero, Koraa nu-
KOBbIV TOK KaTyLUKU OOCTUraer noporo-
BOTO YPOBHSA, YCTAHOBMEHHOro BLIXOAOM
ycunurens owmbku. Takum obpaaom,
curHan owmnbku ynpaBnser NUKOBbIM
3HaYeHVeM ToKa B KaTyLuKe ans Kaxgo-
ro uukna. KoHcTpykums ucnonbL3yemomn
6nokuposku LUMM rapanTtupyer, 4yto Ha
BbIXOAe B TedeHue nioboro umkna reHe-
paropa nosiBNSETCA TONbKO OfMH UM-
nynbc. TOK Yepes MHAYKTUBHOCTL npe-

UHTEIPAJIbHAA

MUKPOCXEMA L3P

(OxonyaHuve. Hauano B N4/04)
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obpa3syercs B HanpskeHWe npu nomo-
Lm pesucropa Rg, BKNIOYEHHOIO Mexay
3emneit nkndom VT 1. 310 HanpskeHne
noAaeTCs Ha BXOA AeTeKTopa Toka (Bbi-
Boa 3) U cpaBHMBAETCS C YPOBHEM, MO-
NYYEHHbLIM C BbIXOAA YCUNUTENs OLWKnG-
Ku. MNWKOBbLIN TOK (B aMnepax) Yepes ka-
TYLLIKY MHAYKTUBHOCTU NPU HOPMansHOM
pexvMe 3kcnnyarauuu onpeaensercs
HanpsbxkeHveM Ha Boisoae 1 (Vy4q):

o= (M1 —14)
PK— 3 _RS -

ABapuitHbie aKkcnnyaTauMoHHbie pe-
XUMbI BO3HUKAIOT, KOFa npoucxoaut
neperpy3ka No HanpPs>KeHUIo NUTaHus,
unu ecnu obopeaHa obparHas CBA3b No
BbIXOAHOMY HanpsbkeHuio. B atom cny-
Yyae Nopor AAeTeKTopa Toka NoAHMMAaeT-
cs go 1,0 B. MNoatoMy MakcvMansHbii
NUKOBbLIIA TOK KITIOYa paBeH:

10
Ipk MAX= Rs

Korpa paspabarbiBalorcsi MCTOMHUKU
NUTaHUS BLICOKOW MOLLHOCTU, Xena-
TEeNbHO yMEHbLaTh NOpPoroBoe Hanpsi-
XeHUe no BuiBoay 3, YTO6LI MOLHOCTD,
paccevBaemMas Ha peauctope Rg, Haxo-
Avnacsk B pazyMHbiX npeaenax. [Npocton
MEeToA perynmpoBaHus 3Toro Hanpsxe-
HUS nokasaH Ha puc.15. [iBa BHELHNUX
Avoaa UCnonL3ylTCs ANns TeMneparyp-
HO KOMNEHCALMW BHYTPEHHUX AMO0B,
3aaloLMx NOCTOAHHOE NOPOroBOE Ha-
NpsKEeHne.

Bo BpemMst npoxoxaeHus nepeaHero
¢poHTa MMNynbca TOKa Yepes Koy,
06LIYHO MPUCYTCTBYET Y3Kuit BbIGpOC,
KOTOPbiit MOXET BLI3BATh HEYCTOMUMBYIO
pabory UCTOYHMKa NUTaHUs B TOM CRy-
yae, KOra Harpyska Hesenuka. 3T10T
BbIGpOC BO3HMKaeT U3-3a BonbLumnx 3Ha~
YEeHUi1 Mexx0BMOTCHHON EMKOCTU U Bpe-
MEHN BOCCTAHOBMEHUS BbINpsMUTENS.
M3baBuTbCs OT HEYCTONUMBOIA paboTh
CXeMbl B 3TOM cryyae ynaercs 6naro-
[aps ycraHoBke Ha Bxofe aerekropa
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Toka RC cdwmnsrpa (puc.18) ¢ noctosH-
HON BpeMeHW, paBHON ANUTENbLHOCTU
Bbibpoca.

PasHble HanpskeHUs BKIIOYEHUSs U
BbIKNIOUEHUSt CXEMbI FapaHTUPYIOT (hyH-
KumMoHuposaHme VIMC Tonbko toraa,
KOrAla 3TO NO3BOMSET BLIXOQHOM Kackap,.
MonoxutensbHLIN BLIBOA NuTaHus (V)
M BLIXOA ONOPHOTO HanpsxeHus (Vrer)
KOHTPONUPYIOTCA HE3AaBUCUMbLIMU KOM-
naparopamu. Kaxxabiit U3 komnapaTtopoB
MMeEeT BCTPOEHHLIN FUCTEPE3nC Anst npe-
norepaweHus 6ecnopsaodHoro nepe-
KNoveHUst Ha Bbixoge. Kpome Toro, mx
noporu He nepecekaiorcs. Komnaparop
no NUTaHWIO UMEET NOPOTU BKNIOYEHUS/
BbiKNoueHust 16 B/10 B, a komnaparop
no onopHOMY HanpsiXeHUIo MMeET Nopo-
™ BKNIOYeHUsYBblkodeHus 3,6 B/3,4 B.
BonbLuon rucTepeanc n HU3KUNA Tok 3a-
nycka IL3842A vaeansHo nNoaxoasT
ANs NpUMEHEHUS B aBTOHOMHbLIX UC-
TOYHMKAX NUTAHUSt C aBTOMAaTUYECKUM
3anyckom (puc.17). Ains Toro yrobul 3a-
LMTUTL MHTEIPANbHYIO CXeMY OT Ypes-
MEPHOIO HaNpPsKeHUS, KOTOPOE MOXET
BO3HUKATb MpPU 3anycke 3Toro yCTpom-
cTBa, Mexay Ve Y “3eMnen” MoxHo
BKIIOUUTL CTabunuTpoH Ha 36 B ans
OfpaHUYEeHUst HanpsHKeHUst NUTAHUS.

MuHumanbHoe pabouyee HanpsikeHue
pasHo 11 B.

[aHHas MUKpocxema CoaepXuUT Bbi-
XOOHOW ABYXTPAH3UCTOPHLIN Kackag,
KOTOpbii 6bin cnewuyansHo pa3paboraH
Ans ynpasnenus MowHsim MO-Tpau-
3auctopoM. OH cnocobeH BbiaBaTh TOK
C NUKOBLIM 3Ha4eHueM Ao 1 A 1 TMMOBLIM
BpeMeHeM HapacTaHust U cnaga 50 Henpwm
eMKocTHoI Harpyake 1 H®. KpoMe Toro,
MMeeTcs cxema yAepxaHus Bbixoaa B
HU3KOM COCTOSHMWM, KOIla aKTMBHA CXe-
Ma 3aLLMTLI OT NOHMXKEHHOIO Hanpsxe-
Husi. 31a 0CoBEeHHOCTL yCTpaHsieTr He-
06xoauMOCTL BO BHELUHEM Harpy304HOM
pesucTope.

MNoacTrpavBaeMbii UCTOMHUK ONOPHO-
ro Hanpsxxenus (MOH) 5 B obecneun-
BaeT npu TeMneparype 25°C To4HOCTL
+2%. Ero ocHoBHOe Ha3HayeHue —
obecneunTb 3apsiAKy BpeMsizaaaowen
emMKocm B bnoke reHeparopa. MOH ume-
€T 3aMTy OT KOpOTKOro 3aMbiKaHus U
obecneuuBaeTr 1ok 6onee 20 MA ans
NUTaHUsi ONONHUTENLHLIX CXEM YNpaBs-
nenust UMC.

Ha puc.18 npuBeaena cxema marno-
MOLLHOro NoHWXawwero crabunuaaro-
pa ¢ obpaTHOM CBA3bIO NO Hanpsxe-
HWIO.

0. AABUOEHKO,
r. JlyraHck, YkpauvHa.
E-mail: david@leasat.net

B nocneaHue roasl Mbl cTanu CBU-
AeTensiMu B3pbIBHOFO Pa3BUTUS
ewle oaHon obnacT TexXHWKU, OCHOBaH-
HOM Ha hu3mke NONyNPOBOAHMKOB —
onTosnekTpoHuku. MNpexae Bcero, 310
nposiBNAeTCs B CTpeMUTENbLHOM CoBep-
LUEHCTBOBAHUN CBETOAMOOOB — 3aMe-
YyarenbHbIX NOMyNPOBOAHUKOBBIX MCTOY-
HUKOB CBETAa, KOTOpble C BbLICOKON Bepo-
ATHOCTLIO B Brivokanwem 6yaywiem npe-
0bpa3ssT MUp MCKYCCTBEHHOTO OCBeLle-
HUS.

CeeToauoabl, Unuv ceeTousnyyaiorive
avoas! (B aHrnuiickom sapyante LED —
light emitting diodes) xopouio u3BecTt-
Hbl K&XAOMY KaK MMHUAaTIOPHble UHOW-
KaTopbl (06bIMHO KpacHOTo, 3eneHoro
WNU XenToro uBeeta), NpUMeHsieMuie B
ayavo— v Bugeoannaparype v B apyrom
6biTOBOW TEXHMKE. HTObB NOHATL, MO-
YeMmy 3TUM ManeHbkMM “OroHbkam” npo-
poyat 6onbLioe byaywlee, paccMOTpUM
nogpobHee Ux YCTPOWCTBO, Xapakrepu-
CTUKW, MPpUHUMNLI paboTul M UCTOpUIO
CO3/13HUS U pa3BUTUS.

Mpexae Bcero, ceBeToguon — nony-
NPOBOAHUVKOBLIN NpUBOP C 3NEKTPOHHO-
ObIPO4HLIM (P-N) NEpexoaoM UMK KOH-
TakTOM MeTann — MNonynpoBOAHWK, re-
HEpUPYIOLMA (NPY NPOXOXAEHUM Yepes
Hero aneKTpPUYECKoro Toka) onTu4ecKoe
u3ny4vexue. HanoMHUM, YTO p-n-nepe-
X0 — 3TO OCHOBHOW “KMPNUYMK MOSy-
NPOBOAHWKOBOWN 3MEKTPOHHON TEXHUKM,
npeacTaensowmin coboit coeaMHeHHbIE
BMeCTe [1Ba KyCcKka MOHOKpUCTanna nony-
NpoBOAHMKA C pa3HbiM TUMOM NPOBOAU-
MOCTU (OAWH C U3BLITKOM 3NEKTPOHOB —
“n-TuM”, BTOPOW C M3BLITKOM AbIPOK — “p-
Tm"). Ecnm Kk p-n nepexoay Npunoxuts
npsiMoe CMellleHue, T.e. NOACOEANHUTL
MCTOMHMK 3NEKTPUYECKOrO TOKa MIloCoM
K p-4acTu, TO Yepe3 Hero nore4eT [oc-
TatouHo GonbLuoit npsimon Tok (puc.1).

Hac, ogHako, MHTepecyeT 1o, 4To Npo-
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MCXoauT nocre Toro Kak vepes npsmo
CMeELLEHHBIW p-N Nepexop nowern ToK, TO
€CTb MOMEHT pekoMBUHaLUK HocuTenen
3MNEeKTPUUECKOTO 3apsina — 3NeKTPoHOoB
M AbIPOK, Koraa umelolme orpularent-
HBIA 3apsif 3NeKTPOHbLI “HaxoAAT Npu-
CTaHULLE” B MONOXUTENLHO 3aPSKEHHbIX
MOHaX KpUCTaNNUUECKOM peLLeTKU Nony-
npoBogHuKa (prc.2). OkasbiBaeTcs, YTo
Takas pekombuHauus MOXeT bbiThb kak
M3nyuarenbHoi — NpU 3TOM B MOMEHT
BCTPEYM 3NEKTPOHA U [LIPKU BbIAENSET-
Csi 3Heprus B BUAE U3NyYEHUs KBaHTa
cBeTa — poToHa (puc.3), Tak u 6e3bla-
NyyarensHOM — Koraa 3Heprust pekom-
6UHUpYIOWMX HOCUTENEN 3apaaa pacxo-
AyeTCs Ha Harpes Kpucranna nonynpo-
BOAHUKA.

B npupone cyulecTByer Kak MUHUMYM
5 BUAOB M3ny4arerbHo pekoMbuHalymMm
HOCUTENEN 3apsiioB, B TOM 4YWCHe Tak
Ha3sbiBaeMasi NpsSIMO30HHAs pekoMbuHa-
uus. Bnepsble 310 ABNEHWe B Aanekue
20-e rogbl NpoOLWOro Beka uccneaosarn
0.B.Joces, HabntogaBLLuniA CBeMEHUE KpU-
crannos kapbopyHaa (kapbuna kpemHus,
SiC). Ans GonbwMHCTBa NONYNPOBOAHU-
KOBBHIX AMOAOB 3TO SBreHue — MpocTo
“nobounbin athgpext”, He MMeEIoLYUIA Npak-
TU4ECKOro cMbicna. [ins CBeToanonoE Xe
uanyuyarencHas pekombuHauus — cu-
3u4deckasn ocHoBa ux pabotsbi.

MepBble MMeEOLWME NPOMBILUNEHHOE
3HayeHWe ceeToamoab! 6binK Co34aHbI Ha
ocHoBe cTpyxTyp GaAsP/GaP Hukom Xo-
nonbsikom (CLUA). MomumMo Hux, B 60-€
roabl Npowsnoro Beka 6buinNu co3aaHbi
ceetoauoan U3 GaP ¢ KpacHbiM vnu
XenTo-3eneHbiM ceedeHvem. BHelluHnin
KBAHTOBbLIA BbiIXOA (OTHOLWEHME uucna
U3Ny4YeHHbIX CBETOAMOAOM (POTOHOB K
obLeMy Yncny NnepeHeceHHbIX Yepes p-
n-nepexoj 3anemeHTapHbLIX 3apsnos)
6bin He Gonee 0,1%. [inuHa BONHbLI Uany-
YyeHus 3Tux npubopoe HaxoaMNack B Nnpe-
nenax 500...600 HM — obnacTn HamBbiC-
LIEN YyBCTBUTENBHOCTU YENOBEYECKOrO
fnasa (puc.4), NoaToMy SIpKOCTb UX Xen-
TO-3eneHoro uanyyexus bbina gocrarod-
HOW Anst uenen wHavkauumn. CeeToBas
oTAaya ceBeToavoaoB Npu 3TOM COCTaB-
nsna npubnusutencHo 1...2 JIm/BT.

DanbHeniee coBeplieHCTBOBaHUE
CBETOAMOAOB NPOXoAUNO NO ABYM Ha-
nNpaBneHnsiM — yBenuyeHWe BHELLIHEFo
KBAHTOBOFO BbIXO4A M pacliupeHue
cnekTpa usnyyenus. Benvk Bknag B aty
paboTry COBETCKUX YUYEHDIX, B HACTHOCTM,
K.U.AncbepoBa c coTpyaHukamu, ewye
B 70-e roab paspabortaslumx Tak Hasbl-
BaeMble MHOTONPOXOAHbIe ABOMHLIE re-
TepOCTPYKTYpbl, MO3BONMBLUME 3HAUM-
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TeNbHO YBENUYUTL BHELIHWUIA KBAHTOBLIN
BbIXOZ 3@ CHET OrpaHUYeHUst aKTMBHOMN
obnactu pekombuHaumu. Wcnonb3osa-
NUCb FETEPOCTPYKTYPHl HA OCHOBE ap-
CEHUAOB Fannusi-anioMUHUS, NPU 3TOM
6bin AOCTUFHYT BHELUHWUA KBAHTOBLIA
Bbixoa A0 15% [ns KpacHo YacTu cnek-
Tpa (ceeToBas otaa4a — no 10 Nm/BT)
v bonee 30% — ans uHgpakpacHomn.
MokasareneH dakr npucyxaexus Xo-
pecy WBanosuyy Andepoy HoGenesc-
kot npemun B 2000 roay, korga cranu
O4YEBUOHBIMU BaXXHOCTb U OFPOMHOE
3HayeHue ero paboT ans pa3BUTUR Ha-
YKU U TEXHUKM.

Mccneposanus Apyrux retepocTpyk-
TYP NpyBenu kK co3aanuio apekTUBHBLIX
CBETOAMOA0B, U3Nyyalowmx B Apyrux
obnactax cnekrpa. Tak, CBeToAMoabl Ha
ocHoBe hochuaos anoMUHUS-Fannus-
uwHaus (paspabortka koMnaHum Hewlett
Packard) nanyyanu kpacHo-opaHXeBblIiA,
XKENTHIN 1 XenTo-3eneHbii cBet. OHU
vmMenu ceetoByio otaady Ao 30 NIM/Bt u
BHELHWA KBAHTOBLIA Bbixod Ao 55%,
nNpeBOCXoAs namnel Hakanueanus. MNpu

|

3T0M HeobxoaAMMO NOHUMATb, YTO, B OT-
nvyve OT Namn HakanvBaHUs, CBETOAU-
oObl U3NYYaloT CBET B OTHOCUTENBHO
y3KOM Mosfioce CneKTpa, LuMpuHa KoTo-
poi cocraensiet 20...50 HM. OHU 3aHK-
MaIoT MPOMEXYTOMHOE NONOXEHUE MEX-
Ay nasepamu, CBET KOTOPbIX MOHOXPO-
MaruyeH (U3nyyeHue Co CTporo onpefe-
NEHHOW ANWHON BOMHLI), U Namnamu
pasnuuHbLIX TUNOB, U3ny4aromnx Genwiit
CBET (CMECb M3NYYEHUA PasnNUYHbBIX
criekTpoBs). MHoraa Takoe “yakononoc-
Hoe” Uany4eHve Ha3bLIBaIOT KBA3UMOHOX-
poOMaTu4YECKUM.

Kak ucrouyHuku “uBetTHoro” cBeTta,
ceeroauoabl AaBHo oborvany namnel
HakanuBaHus co CBETOMUNLTPAMMU.
Tak, cBeTOBasi oTA@Ya namnbl Hakanu-
BaHUA C KPaCHbIM CBETO(UINLTPOM CO-
craenser scero 3 JIM/B1, B TOo BpeMs
Kak KpacHble cBeToauoabl CETOHS AaloT
30 m/BT 1 Gonee. Hanpumep, HoBeit-
wue npubopsl Luxeon npoussofAcTBa
aMepukaHckon komnauuum Lumileds
obecnedusaior 50 NIM/BT ons kpacHoi
v naxe 65 Jm/BT ans oparxeBo-kpac-
HOW 4acTu cnektpa (www.luxeon.com).
Brnpouem, u 310 He pekopa — ans xen-
TO-OpaHXeBbiX CBETOAMOAOB MNAaHKa
100 Nm/BT yxe B3saTa.

[onroe spems passuTue CBETOAVOAOB
caepXvBanoch orcyTcTavem npubopos,
M3Ny4alowmrx B CMHeM auanasoHe. 3Ty
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npobremy peLwmn HECKONbLKO AET HAa3ay,
W.Hakamypa u3 komnauuu Nichia
Chemical ¢c nomMoLLbI0 reTepoCTpyKTYphl
Ha OCHOBE HUTpUOA WMHOUA-FAannus
(InGaN). B cune-3eneHoit obnactu cnek-
Tpa yaanocb 406UTLCS BHELLHEro KBaH-
ToBOrO BbixoAa A0 20% W BNNOTHYIO
npubnuanTbLes No 3gEKTUBHOCTU K
NMIOMUHECLIEHTHLIM NaMnam (CBeToBast
otaayda — 70...90 NM/BT).
Naobperenne CMHUX CBETOAMOLAOB
3amkHyrno “RGB-kpyr”: Tenepb crano
BO3MOXHBIM Nnony4yeHue nboro yeera,
B TOM uyucrne nwboro orrenka Genoro
uBeTa NpoCTLIM CMELLEHUEM LIBETOB.
Mpwv 3TtoM MoryT 6bLITL UCNONBL30BAHHI
KaKk oTaernbHble CBETOAMOALI pasHbiX
LBETOB, TaK U TpEXKpUCTalbHble CBEeTO-
Avoabl, obbeauHsiowne KpucTannel



KpacHOro, CUHero 1 3efeHoro CBeveHus
B OHOM KoOpnyce

OcHosoi bonee aewesoro LED 6eno-
fO LBETA CBEYEHUs SIBMAETCR CTPYKTY-
pa InGaN, usnyuaioas Ha gnuHe Bon-
Hbl 470 HM (CVHUI LBET), U HAHECEHHbIN
CBEPXY Ha Hee NMIOMUKOGOP, U3Ny4aloLLUi
B LUMPOKOM [uanasoHe BUAUMOrO CneKT-
pa v nmelowmin MakCUMyM B €r0 XKernTbii
4acTu cnektpa YenoBeueckuil rnas Kom-
6uHaUMIO TaKoro poaa BOCTIPUHMMAET Kak
Genbii uBeT. TakMe CBETOAUOMAL! HAMHO-
ro felleBne TpexkpucTanbHeIX, 0bnana-
10T XOPOLLEen LiBeTonepeaayen, a no cee-
ToBol otaadve (no 30 JIM/BT) oHu yxe
oborHanu namMne HakanuBaHus (“MUpo-
Bble peKkopAbl” SPKOCTU, MOLLHOCTU U
3 pEeKTUBHOCTU, MOXOXE, HAYANU Cbi-
narbecs, Kak u3 pora v3obunus, Ha noc-
neanen Lightfair-2002 Lumileds Lighting
nokasana 6enbin Luxeon MOWHOCTbLIO
5 Bt ¢ notokom 120 Iim).

Ewe oaun meTon nonyveHust Genoro

cBera — B03byxaeHue TpexcrnonHoro
nomuHodopa ceeToAuoaoM ynbTpa-
PMONETOBOTO CNEKTPa Mo aHanGrum C Ku-
HEeCKoNoM LBETHOro Teneeumsopa (Y¢-cee-
ToAMOA B [AHHOM cnyyae “3ameHsiert”
3NEKTPOHHYIO NYLUKY KMHECKONa).
Kpuctann ceeroguoaa — npaktuyec-
KU TOHENHBIA UCTOYHUK CBETA, NO3TOMY
KOpNyC MOXET bbiTb O4eHb MUHUATIOP-
HbIM. KoHCTpyKuMst koprnyca ceBetoamo-
na pormkHa obecneduTe MUHUMAnbHbIE
noTepu UaryyeHusi Npy BbIXOAe BO BHe-

Puc. 6

LLHIOKW cpefy U ¢hoKycupoBaHue cBeta
B 33[aHHOM TernecHom yrne. Kpome
Toro, fomkeH buiTe obecneveH adhdek-
TUBHBLIA OTBOA Tenna oT Kpucranna.
Camas pacnpoCTpaHeHHas KOHCTPYKUUSt
cBeroavoaa — TpaaAUUMOHHBIA 5-Munnu-
MeTpoBbii koprnyc (puc.5, 1 — Buaumoe
uanyueHue, 2 — kpucrann, 3 — onTu-
yecky NPo3payHbiiA NOSNUMEPHBIA KO-
nyc, 4 — BbIBOABI @HOA U Katof).
KoHe4Ho, 3T0 He eAMHCTBEHHbLIN Ba-
pvaHT “ynakoBku” kpuctanna. Hanpu-

Mep, ANA CBEPXbSPKUX CBETOAWMOAOB,
paccuuTanHbiX Ha Bonblive Toku, Tpe-
6yercst MaccuBHBIA TennooTeon (puc.6).

MNpenmywecrBa cBetoanoaoB. Kpo-
M€ BbLICOKOW CBETOBOM OTAauu, Manoro
3HepronoTpebneHns U BO3MOXHOCTU
nony4yeHust NO6oro LUBeTa M3nyyeHus,
cBeToavoab 0bnafaioT uenbiM psiioM
ApYyrvx 3aMevarernbHbIX CBONCTB. OTCyT-
CTBUE HWUTU Hakana, bnarogaps Heten-
NoBoiA NpUpofe U3ny4YeHust CBETOAUO-
noB obycrnoeBnueaeT (hpaHTacTU4ECKUN
cpok cnyx6wi. MpoussoguTenu ceetoau-
OQ0B AEeKNapupyloT Cpok cnyxbul fo
100 TeiICAY wacoB, unu 11 ner Henpe-
pbiBHON paboTbl — CPOK, CPaBHUMBIN C
KWU3HEHHbIM LUUKINOM MHOITMX OCBEeTUu-
TenbHbIX ycraHoBok. OTCyTCTBUE CTEK-
nsiHHON Konbbl onpeaensier o4YeHb Bbi-
COKYI0 MEXAHWYECKYIO MPOYHOCTb U Ha-
DEXHOCTDb.

Manoe TennosbiieneHMe U HU3Koe
nuTaloLiee HanpsXXeHue rapaHTupyoT
BbICOKUI ypoBeHb BGesonacHocTu, a be-
3bIHEPLUMOHHOCTL AenaeT cBeToauoabl
He3aMEeHUMbIMM, KOFrda HY)XXHO BbliCOKOE
6bicTpopeiicTBue (Hanpumep, ANs cBe-
TochopoB, CTON-CUFHANOB U Np.).

CBepXMUHUATIOPHOCTb U BCTPOEHHOE
cBeTopacnpegeneHve onpeaensior Apy-
rMe, He MeHee BaXKHble NOCTOMHCTBA.
CeetoBbie npubopbl HA OCHOBE CBETO-
ANoa0B OKa3biBAKOTCHA HEOXUOQAHHO KOM-
NakTHLIMKU, NANOCKUMU U YAOBHLIMK B
yCTaHoBKe.

(NMponomkeHue cneapyer)

OcCHOBHbIE MapameTpsl
LIBETHLIX KMHECKOMNOB (OUPM
THOMSON, PHILIPS n NOKIA

(Npopomkernune. Hauano B NN9-12/03, NN1-4/04)

MNpopomxeHue Tabn. 1
Tun kuHeckona

ASIEGWE3X38 ASOEEH048X20 AS9EEHO4ABX301 ASIEEH048X693 ASIEEH0O4BX711

Paamep no guaroHan, cMm 63 63 63 63 63
Yron oTknokenus, rpag 110 108 108 108 108
Bec, kr 20,5 225 225 22,5 22,5
[OuameTp Lokorm, MM 29,1 29,1 291 291 29,1
Obups nnvHa, MM 4045 4134 4134 4134 4134
MakcuMansHoe Hanpsixexve BToporo anoaa, kB 32,0 33,0 33,0 33,0 33,0
MaKCumManbHuli TOK BTOpOro anofa, MA 15 1,5 1,5 15 1,5
Tunosoe Hanpsixexve BTOporo aHoga, kB 30,0 31,0 31,0 31,0 31,0
Qokycupylowee Hanpsixenue (8 % OT Hanpsikexusi 2-ro aHoga) 270 310 26,0 30,0 26,0 30,0 26,0 30,0 26,0 30,0
UraykTUBHOCTE, MIH 1,50 1,40 1,40 140 1,40
g&ﬂ*;b'e ConpoTverenme, Om 175 1,60 160 1,60 160
MapameTpel MaKCManbHi ToK, A 503 515 515 515 515
OTKNOHSA W
P Kagpoasie UHAYKTMBHOCTB, MIH 12,0 26,3 26,3 26,3 26,3
KATYLLI Conporvsnenve, Om 6,00 9,70 9,70 9,70 9,70
MaKkcuManbHbii ToK, A 1,81 1,33 1,33 1,33 1,33
Tvn 6asbl {Lokornb) B10-277 B10-277 B10-277 B10-277 B10-277




Paamep no anaroHamm, cm 63

63 63 63 63
Yron oTKnoHeHus:, rpag, 108 108 108 108 108
Bec, kr 225 225 225 225 225
BurameTp Lokons, MM 29,1 291 29,1 29,1 291
Obuas anvHa, MM 4134 4134 4134 4134 4134
MakcuManbHoe HanpsikeHre BTOporo anoaa, kB 33,0 33,0 33,0 33,0 33,0
MakcyManeHbIR TOK BTOPOro aHoaa, MA 1,5 15 15 1,5 1,5
TvnoBoe HanpsikeHWe BTOporo aHoAa, kB 31,0 31,0 31,0 31,0 31,0
z‘;gygngﬁ'g;me HaNpsxeHue (s % OT HANPsXeHVs 260 30,0 260 30,0 260 300 260 30,0 260 30,0
NHaykTMBHOCTL, MITH 1,40 1,40 1,40 1,40 0,30
; E;fy?l‘;’;"'e ConpoTvaretie, OM 1,60 1.60 1,60 1,60 0.35
offni’::rmpl:!eﬁ MakcUManbHeli TOK, A 5,15 5,15 5,15 5,15 1.1
CHCTEMBI Kaposbie UnaykTtuBHOCTL, MITH 26,3 26,3 15,8 15,8 9,30
KaTyWwH Conpotuenenve, OM 9,70 9,70 6,00 6,00 3,80
MakcuManbHel TOK A 1,33 1,33 1,74 1,74 2,37
Tun 6asbl (Lokomnb) B10-277 B10-277 B10-277 B10-277 B10-277

(MpononxeHne cnepyer)

B.KUCEINEB,
220108, r.MuHck, yn. KopxeHeBckoro, 16,

Y1 “3aeon TpaHaucTtop” HMO “UHTEMPAT", otnen mapketuHra,
Ten./dbake (10-37517) 277-59-32,
E-mail: vkiselev@transistor.com.by; market@transistor.com.by,
http//www.integral.by

KPEMHUEBbLIN OMon
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Tabn. 1

MocToskmoe 0BpaTHoe Hanpsxekme fona, B

Cpeprmniz npsamoi Yok fiivopa, A

HeNOBTOPSIOWWACH UMNYTbGHBLIA NPAMO#H TOK Bvoaa

{th.< 8.3 mc), A

MaxkcumansHo flonycTuman Temneparypa nepexopa, °C

Tabn. 2

MlocTosiHbbIA 06paTHbIN TOK

avopa,mA lose
MNocroskHoe npsmoe U
Harpsixenne avofia, B w
Mpo6usHoe HanpsaxeHne

pvopa, B Urpos
Obugrn emkocTh guopa, nd Cn

20
1.0
10

0,69
0,60
0,58

0,80

24D

110

KpeMHueBbi#A 3nuTakcuansHo-nna-
HapHbil avon ¢ 6apbepoM LHoTku
KALL2105B npeaHasHayeH ans pabo-
Tbl B UMIMYNbLCHbLIX UCTOYHUKAX NUTa-
HUS, NpeobpazoBarensx HanpsbkeHun
¥ Apyrvx yanax u bnokax annaparyps
WMpOKOro npuMeHeHus. Mpubop pac-
CYMUTaH Ha 3Kcnsiyarauuio npu remne-
patype okpyxaroieit cpefbi or -45 fo
+100°C.

Ero ocobenHocCTU:

- HU3KOE NpsMOoe NaaeHue Hanpsixe-
HUSR;

- BbICOKOE b6bicTpOoaencreme;

- OTCyTCTBME 3apsina obparHoro Boc-
CTaHOBNEHUS.

3apybexHblin aHanor — 1N5819.

49 Ovoa uarotaenusaetcs B kopnyce KT-26
tre. cpmax. 1.0 (TO-92), ero LokoneBka NpuBEAeHa Ha
T 10 pucyHke. {lpenefibHO AonycTuMble
peXUMbI aKcnnyaTauuu npubopa AauHb!
Tree. max 125 B Tabn.1, ocHOBHblE 3neKTpu4eckue
napamerpbi — B Tabn.2.
45
25 Uesp=40B
100
-45
25 Ine=10A
100 :
25 Ie=20A
25 lose = 10 MA 1 3
2 Uoge = 4 B, 1- KATOA
Cf=1Mry 3 - AHOA




LIUPPOBbLIE MYJIIBTUMETPbI /- .\

MYNbTUMETPbI 90- CEPUU
(NEPBAA NOLIPYIINA)

Mynetumertpoi 90-1 cepym pasgeneHb)
Ha nBe noarpynnsl B nepeon — npu-
6opul APPA-91 APPA-93N, APPA-95
(pnc.4) u APPA-97 (pnc 5) BHewHuin
BUA nepBbix Tpex NpubopoB oauHaKo-
BbiM OHU uMelT 0bbluHble HananoH-
Hble Kopnyca, ogHako Tonbko APPA-97,
kpoMe unpoBOro MHaukaropa, umeet
aHanorosylo Wwkany B Buge Ayru, pas-
MelleHHOM Ha4 UHAUKaTOpOM U COCTOo-
auen n3 65 cermeHToB KamepsieMbie
BEMUYUHBLI NMOCTOSIHHOE U NEpeMeHHoe
HaNpsiXeHue, NOCTOAHHLIA U NnepeMeH-
HbIA TOK, CONPOTUBNEHUE EMKOCTb U
Yyacrora (nocnegHvie ABe BENUYUHBI —
Tonsko B APPA-93N 1 APPA-95) Yuc-
no paspsifoB U poBoro MHauKaropa —
4 YacToTHblA AMana3oH U3MepeHUn

Tabn. 3

MoctosHHoe Hanpsixenve [Ruranasonst B
TouHocTb %
Paspelsenve MB
NepemenHoe Hanpsixenne [uanazons B
TouHocTe %
Paspelsenve mB
MocTos HHBIN TOK LuranasoHsl mMA
TouHocte %
Paspeluenne MkA
lNepeMenHbin TOK Bwanasonbl MA
TouHoCcTb %

Paspetsesne MkA

Conporuenexue Aunanasokel KOM

TouHoCTb %

Paspelwserne Om

EmrocTe Buranaaousl HO

TouHocTb %

Paspelsenve nd
Yacrora DOuanazons klMy
TouHoCTb %
Paspewenve Ny

Makcrmanb Bble nokasanusi nHankaTopa
But6op npegena vamepeHun

3aumra OT nEeperpyskM no roxy
(HOMMHAN NpegoxpaHnTens)

HanpsikeHne uctouHuka nurauns B/spems
paboTtbt yace

(NpopomkeHue. Hauano B NN3-4/04)

= . Puc.4

nepeMeHHoOro HanpsbkeHus U Toka —
40 5001y

Mpubopbi MMEIOT (OYHKLIMU U3MEpEHUSt
cpeAHeKBaaparudHbIX 3Ha4eHun, noru-

0.2/2/20/200/1000 0.2/2/20/200/600

+0.5 0.5
041 0.4
0.2/2/20/200/750 0.2/2/20/200/600
1.3 1.3
0.1 0.1
0.2/2/20/200/20000 0.2/2/20/200/10000
+1.0 1.0
0.1 0.1
0.2/2/20/200/20000 0.2/2/20/200/10000
1.5 1.5
041 0.1
0.2/2/20/200/2000/ 0.2/2/20/200/2000/
20000 20000
0.8 0.8
0.1 0.1
Het 2/20/200/2000/20000/
200000
2.0
1
Het 21201200
1.0
1
2000 2000
Py4Hou PyuyHou
1A 1A
9/300 9/150

(MpoponmxeHne cnepyer)

yeckoro Tectepa (Tonsko APPA-95), ynep-
XaHus nokasanun (tonbko APPA-97),
perucTpaLmMm MakCMManbHbIX 3Ha4YeHUI
(Toneko APPA-95), aBTOMaruyeckoin
MHAWKALIUM NONAPHOCTU U NEPErpy 3k,
aBTOMAaTUYECKOIO BLIKNOYEHUS NMUTAHUS
(yepes 30 muH gns APPA-91, APPA-
93N, APPA-95 1 vyepez 10 MuH ans
APPA-97), unaukauum paspsina 6ara-
per OHU UMEIOT PEeXUMBI NPoBEPKA p-N
nepexonoe (TecToBbit Tok— <1,5 MA, Te-
cToBoe HanpsbkeHne — <3,3 B) v “npo-
3BOHA” uenu (conpotueneHre — <50 Om,
symmep — 2 kf'y) FabapurHbie paame-
pbl kopnycos — 95x192x50 MM, macca
— 550 r YcnoBus akcnnyarauum Temne-
patypHbii AvanasoH — 0°C 50°C,
BnaxHocTb — 0o 80% Wmeercs sawmr-
Hbin yexon OcTanbHble NapaMmeTpbl
npuBeaeHsL B Tabn.3

APPA-95

0.2/2/20/200/600 0.3/3/30/300i10000

0.5 +0.5

0.1 0.1
0.4/4/40/400/600 3/30/300/750

+1.3 1.3

0.1 1
0.4/4/40/400/2000/20000 0.3/3/30/300/20000

+1.0 1.0
C.1 0.1
0.4/4/40/400/2000/20000 0.3/3/30/300/20000
+1.5 +1.5
c.1 0.1
0.3/3/30/300/3000/
0.4/4/40/400/4000/40000 30000
+0.8 0.8
0.1 (A}
4/40/400/4000/40000 Her
+2.0
1
4/40/400/4000/30000 Het
+0.5
1
4000 3200
Py4HOWABTOMATHYECKMN p
(TonbKo NpU UaMeperun yuHow/
ABTOMaTHHECKUN
YacToTH)
2A 1A
9/200 1.5 B x 2/700



Kynnto, NPOJAM, OBEMEHAIO

HOnsa nybnukauyuu bec-
nnamxsix obbsigneHul He-
KOMMep4YeCcKo20 Xapak-
mepa 0 rnoKyrike u npoda-
e paduodemaned, Obimo-
8ou u paduonobumernsc-
Kou annapamypst, ux
meKcm MOXHO rpuckinams
8 nucebme o adpecam.
119454, 2.Mockea, a/a 37 wnv 220095,
2.Munck-95, a/a 199, nepenasarb no rene-
oHy B Muricke (017) 249-41-47 vinv yepes
E-mail ri@radiopage.by

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

flpoaato kUMM No UBETHLIM Tenesusopam Enb-
sLKeBUY, LiBeTHbie CTayMoHapHbIe TENeBU30pLI U NX
PEeMOHT”, crpaBo4HKUK TeneBusopbt ‘AnekTpoH”, Ca-
Mmoiinos, CkoTuH, "Tenesusopbt”, anbbom cxem, “Mpo-
MblitneHHbie Tenesu3sopbl”, Enbsikesuy, KulimHes-
CKUR, Broku n Moaynu uBeTHLIX YRUPUUUPOBAHHbBIX
TenesnsopoB”, COTHUKOB, “Yansl u Bnoxu moburtens-
CKUX uBeTHbIX TenesusopoB”, Enbsiwkesuw,
“YIMUMUT-61-11", CeneHa-lopu3oHT" KHUTW NO aHTEH-
HaMm Bator, Anteny-teoria | praktyka”, Porxammens,
“AHTeHHb”, Zarembinski, “Wykonywanie 1 instalowanie
telewizyinych anten odbiorczych”, leiiko, “AHTEHHBI
moburensckux pagmoctaHdymn”, Onnwenko, Tipuem-
Hbi€ TeNeBU3NOHHBIE aHTEeHHbL", 3arnk, KanunmHckui,
MpuemMHblie TB-aHTeHHb", HUKUTUH, ' Kak caenats Te-
NEeBU3NOHHY0 aHTERHY”, ' Kak 4061 TLCR xopoluel pa-
60Thbl TeneB13opa” U MHoroe Apyroe

[ns npeaBapuTensHOro OTBETA BNOXUTE KOHBEPT
C Mapkon

220005, rMuHck-5, np ® CkopMHeL, 46"E” — 5,

NMsceuknii B B

Ten (8-017) 284-80-06

Mpogaw npubop cuMHTMNNAUUOHHLIN CPM-68-
01(03), ans noucka pya v pagnoMeTpUHeckon Cbem-
KU1 poHa MecTHocTU 6y

450078 Poccus rYda, als 260, Macnmxun B A

Ten 310-880, nocne 17 00 MCK

Mpoaam paguonpuemunk ‘Uiumnm-003"
Ten B Cnyuke 6-35-66 Beuepom

Mpopaw TtpaHcueep P326M, ase wkanbt (ogHa
MexaHuveckas, oaHa udgposast) B komnnekre ¢ YM
Ha 3-x [Y-50 UmMeeTcs KOMMNEKT 3neKTpu4ecKux
cxem

Ten (095) 510-87-10 {c 8 00 Ao 20 00),

(095) 385-70-46 {(c 19 00 go 23 00),

Banepui Bacunbesuy

Mgy cxemy 6TOBOFO 3apsaHOro yCcTponcTea Y3-
N-12-6,3-yXN3,1 bapxar”

666702, Upkytckan obn, r KupeHck-2,

c/x npoacHaba, 37 — 3, Conombikos B U

Kynmo:

- paguonamnut EL-34 (aHanor 6M3C) k 6onrapcko-
My YHY (Kynmio unm o6MeHsio Ha HyXkHyo BaM 3an-
yacrb),

- TPAHCUBEP UIM paanoCTaHumnio ¢ SSB-pexnmom
n € y4acTtkom 3,5 My

Mpogam:

- HOXHbIE Neaany — perynaTop FPOMKOCTH OT opra-
HA U BKIT /BbIKN OT LWBEHHOR MalWKWHLL, C nNnargop-
MOMKOM ANA CTYNHU B peXume “Cron”,

- MOMUHECLUEHTHbIe BaKyyMHble nHaukaTopbt UB-
17 (12 wr),

nnary BbIX0@HOFO kackana KB-pagnocraHumm {(nee
naHenbku nog NK-71 B Habope € KOMMNEKTYIWMMK)

385632 Agbires, MaruHCKu#k p-H,

cT1 Kenepmecckas, yn Mourtosan, 22, RAGYBZ

Kynnio wneidbt (moxHo 6/y) K npuHTepy “Inekt-
poHnka MC6312”, nporpamMmbl CUCTEMHbLE, UFPOBLIE
ans ‘' Mpodgu 3+

231800, NpoaHeHckas obn , r Cnouum,

yn lWoccennas, 18 — 69, CuHenbHukos M B

Ten 8-10375-156-24-74-81

MNpoaam KB-tpaHcueep TS-850SAT, HacTonbHbIM
mukpodoH MC-80, 6nok nuranust PS-52 (Bce kopno-
paunn ‘Kenwood”, B OTNUYHOM COCTORHUM), FeHepa-
TOpHbIe namnbl IY-846, HoBble

Kynnw tpancusep FT1000MP Mark V, kuury

K Porxammens "AHTeHHbl", namnbl 1Y-746 u Y-916
€ naHensmn

397908, BopoHexckas obn ,

Ten 8-07391-4-05-06, Cepren

Mpoaato yactotomep Y3 57, TuaumHT M”, nucro-
ner crpoutenbHbid MLU-84, paguotenedgon NOKIA-
6150CID (paguyc 25 kM), xonMpoBanbHbIM annapar
CANNON FC-2, RA3AQ (80% roToBHOCTH)

Kynmio ycunurens MOWHOCTH (C aBTOMATUKON) OT
P-140 unu P-161 unu Kopeet-2, nepexmouareny M
B1B, koHaeHcatopbl KCO 13 4700 n® (4 wr)

Ten (08751) 5-53 87 ¢ 18 00 go 21 00

Kynnwo umnopTHbin KB-TpaHcuBep, MOXHO npo-
CT0R, 6e3 “HaBopoToB”

Ten (08431) 5-33-83

E-mail piignim@kaluga ru

Kynmio KME ¢ 6onblunm 3a3opom Ha 500 nd 1 Ha
2000 n®, naHeny ot [Y-74, Y-43, BU-pene MowHble,
KorgeHcartopst KBU 2000 4700 no

Menso cuHtesaTop 144 146 MI'u (xapbkoBCKUiA)
Ha cuHTesartop ans RA3AO unu npogam.

397611, BopoHexckas o6n , rKanau,

yn Kuposa, 53-16, Llanycos U B

Ten (07363) 6-51-80

E-mail rw3qw@box vsi ru

Kynmo ocuunnorpagp C1-112
Ten BrKypraH 41-87-70

Kynnio 3M® Ha 215 kl'y
E-mail UA9AVP@yandex ru

Kynmio 2 namnu CI-2026
E-mail uatabz@list ru

Mponam unu obmenao NY-746

Ten 8 (38362) 50-764, 8-913-903-53-30
EsreHuii

E-mail ke@ngs ru

Kynmio npubop '5-80 (2 wt) WUHTepecyoch npu-
6opamu 6/y 1 ‘c xpaHeHus”

Oner Hukonaesuy

E-mail rps@mts-nn ru

MNpoaam KB-rpaHcusep KOHOCTh-M” (160 m, mac-
ca 2 «r, Mex wkana, 5 B, nutanve 12 B)
E-mail liza_lynx@mail ru

Mponaro avanusarop cnextpa C4-27 (0,01 39.6Mu),
reHeparop curHanos ['4-107 (125 400 MIy)

Ten pabouuin 8-0722-36-46-31

Hukonan AnekcaHgposuy

E-matil hiskonog@belgorod mts ru

Mpopaw konnekuunio CD-guckos ans “Sega
Dreamcast” n “Panasonic 3DO' (pasnuuHbie amyns-
TOpbI U NPOrPaMMBI, MHOTO UFP U GUNBLMOB), kabens
ans nogkmovenuss Dreamcast’ k koMnbloTepHOMY
MOHUTOpY Bbiwnio no noute Mory BbicnaTbh CNUCOK
MMEBLLUXCR ONCKOB (BrOXUTe B NMUCbMO KOHBEpPT C
oB6paTHbIM agpecom)

442150, MeHaeHckas obn , r HuxHui Nomos,

als 58, Ceprei

Kynnio anrenHy ANLI mogenu AW6
fipopam npuemunk P-326 c b
225710, Bpecrckast o6n , FMUHCK,

yn MepBomainckas, 139 — 15

Ten 33-23-68, AnekcaHgp, EW3ABC

Kynnio akyctuueckyio cucremy 35AC1, 35AC212,
35AC012, 35AC016, S90, S30, TpaHsucTopht
KT930A, KT970A, KT921A

Ten (8-023-57) 5-16-06, KOpa

Mpopato HF-TpaHcueep YAESU FT-900AT (BcrTpo-
€HHbIA aBTOMATUYECKUI TIOHEpP, 3MEeKTPOHHbINA Tene-
rpadHbiiA KoM, NPAMONA BBOA, YacToThl, nnarta FM,
pacluMpeHHbIA AuanasoH 28 29 MIy, gononHuTensHble
KBapuesbte dunbTpbl 500 My Ha CW n 2,6 'y Ha SSB),
paciMpeHHas MHCTPYKYUs Ha PYCCKOM U aHFMUIACKOM
asbikax, ceptudgukar gana CIUA u Kanags Cocron-
HUE U BHELLIHWA BUL OMEHb Xopoline

172110, Teepckast o6 , r KyBlInHoBO,

Muonepckun 6ynbeap, 2 — 47,

BapuHos E H , UA3IMS

Ten (8-08257) 44-571, 8-9038002656

Kynmio:

- avoost KOG104A (5 wr), KAS10A (5 wr),

- Tupuctopbl KY103B (5 wr ), KY202H (5 wr),

- Tepmopesuctop MMT1 ¢ conpotueneHem s npe-
aenax 4,7 22 kOwm,

- peppuToBOE KOMBUO 18x24x4, TMN 2000HM,

- muxpocxemy K140YR1A, KS74YR1A,

- TennooTBoAbL ANs TpaH3uctopos M217 (nnowanb
50 cm?)

422432, Pecnybnuka TarapcraH, r ByuHck,

yn CrpoutenbHas, 9 — 3, Unbun [

Ten 89172551975

Kynnio gokymeHtaumnio no nepegenke npuemMHnka
EKD-300 B TpaHcuBep

618250, MepmMmckas obn , rybaxa, 'YC, a/s 100,

Muponiok U I, RX9FR

Mpogam unu obmensaw ocyunnorpad C1-93,
TpaHauctopbl KT606A (55 wT), KT907A (30 wr),
KT909A (12 w), KT913A (37 wr)

Caparoeckas o6n rbanakoso

Ten (8453) 22-50-89, Uropb

Wwy cxeMy TpaH3MCTOpHOTO NpuemHuka ‘Xasap
304", MOXHO KCepoKonuio

662820 KpacHospckui kpa#, EpMakoBCKuii p-H,

¢ EpmakoBcxroe, yn Ilennna, 163, 3ybkos B B

Wy npuHUMnMansHbIe CxeMbl KUTARCKUX Npuem-
HukoB EC-9706A, AT-525, R-641L, DR-9803AC,
DR-9807AC, R-353L, KE-7088AC, AT-523, R-691L

E-mail onyx2001@dmitry ru

flpoparo 2 TpaHceeptepa 144/28 n 144/21 MIy
no cxemam u3 XypHana Paguo” N1/1979, C 13 16
(aBTop XKytses) n N11/1988, C 13 15 (aBTop MMap-
Hac)

161327, Bonoroackas obn ,

H0Buneiinbin ToTemeckui p-H, ynt Fasosukos 4/18

Ten (81739 ) 57705 (pabouuit),

46287 (nomaLuHui)

E-mail ratgea@vologda ru

Npoaam Bo fbBoBe pagvonpuemuuk Karpaw,
TpaHCMBEPHbIA BApUAHT, HEAOPOFo
E-mail olegw@yahoo com

fipopaw:

- MUKpOCXeMb! HoBbie {cepui oT 134 go 1810),

- Anodbl, CYabunuTpoHbl TpaH3ucTopsl, (6onbuion
BbIGOP),

- aBToMoGunbHbIA Tenesusop “Mapa-2”, HOBbIN
(270x140x70 MM, pasmep no AuaroHanu — 7 cM),

- auckosop MF580 (Benrpus) c guckeramm 5,257,

- NM3BM “Canraka-001’,

- Brnok nuTaHus uMnynbcHbii +5 B/17,5 BT 1
+12 B/48 Br,

- 6ok nuTamus +5 B/10 Bt

Ten (017) 243-02-97, Cawa

Mpopaw usmeputenbHbin YKB CBY-npueMHuk
C4-60 (6/y, coctosinue xopoluee) CamOBLIBO3 U3 Kpac-
HOAAPCKOro Kpas AHapen

E-mail radiolyb@rambier ru

Kynmio npoueccop ATHLON TOnbKO € pasbeMoM
SLOT-A
E-mail santinal@yandex ru

Wiy nNpuHuMnmanbHy o cxeMy BUgeoMarHutogpoHa
PHILIPS VR 955/55 (Bhinyck 1996 r) Kynmo Hepno-
poro noprarmBHble 6/y paguocranuum 27 MMy xena-
TenbHo B Mutepe

E-mail ak35@yandex ru

Wuty cxemy nepenenku CB-paguocranumm Cobra-19
¢ AM Ha UM Anekcangp
E-mail s6202@npopm ru

lWkonbHUK npumeT B aap aucTpubyTus Delphi Bep-
cum 5 unu 6onee nosgHen OMuTpui
E-mail svidinsku@iren ru

Wiy cxeMy 1 MHCTPYKUMIO HA MHAUKATOPR LEeNOCTU
nevarHbix NpoBoAHUKoB $7087, NPOLLUMBKY MUKpOCXe-
mbl 24CO1A ans tenesusopa Funa 2000 MK 8 (6y-
[Aer 3allnta nporpammaropom XpoHoc 1-002), anek-
TPOHHble agpeca nonb3cBartenen nporpammaropa
Xponoc N-002

E-mail spetrov@ct vologdaenergo ru

MeHAo Ha UMNOPTHLIA KB-TpaHcuBep BEeHre pekui
YKB-perpancnatop FM-301 (6/y) Ha guanasoH
136 174 My, B 3aBUCMMOCTU OT YCTAHOBIEHHbIX
KBapUEB, HA 12 AynNNeKCHbIX UM CUMNITIEKCHbIX KaHa-
nos, molHocTbe 10 B, B koMnnekre ¢ BIT gynnekce-
POM, NYNLTOM ynpasneHus

Ten Brilense (8412) 35-17-43,

Bnaaucnas Cepreesuy

Wy cxeMy ynpasneHus CBApOYHOTO BbINpsiMUTe-
ns BAY-305 ¢ onucaHMeM n HoMWHanamu pagwopae-
Tanein

456910, Yensbunckas obn , rCartka,

yn ConHeuHass, 14 — 89, MaxomoB B U



KYNnno, npogAM, ObMEHAKD

Mpopato:

- TpaHcuep QRP, npoMbllineHHbIA, 160, 80 M +
PA, camoaenbHbiit, TpaH3UCTOpHO-NamnoBbIv, 40 Br,

- XypHanbl “Paguo” 3a 1960 1999 rr, KB XypHan”,
‘Paguonioburtens” 3a 1992, 1994 rr, ‘Paguonioburens
KB n YKB”, ‘Paguomup”, ‘Paguomup KB un YKB”,

- knurv [iposgos “Paguoniobutenbckue TpaHou-
Bepsl’, Potxammenb ‘AHTEHHbI', ByHuMoBUY, SinNeH-
Ko “TexHuka 0AHONONOCHON paguoCBA3N”,

- CMPABOMHUK NO pagNOKOMNOHEHTaM

Ten B Mockse (095) 291-24-53,

Bukrop

Mpopgaro:

- npuemHunk P-250M, Hegoporo,

- namnbi 'Y-32, IY-34B, [Y-34B1, IY-3356,

- XKK-ungukatopbl UXKL18-4/7, NXKLU5-4/8,
NXKLI5-6/7,

- BakyyMHbie uHgukatopbt B8, B4, NB21,

- ceeroguogHbie ANC 32461, Co2-5,

- anoapl, Avoanbie cbopru, MoiHbie anoasl,

- cTabunuUTPOHbI, TUPUCTOPBI, ONTPOHBI,

- ONTPOHHbBIE TUPUCTOPDI (BonbLLOH BLIGOP),

~ KBapupl ¢ opobHOIA HacToToM,

- ceetoamoabt AMN307 (kpacHbie, 3eneHbie, xenTble),

- apoccenu, pesuctopbl MIMNT-0,125, 0,25, 0,5, 1,
2 Brm),

- aneKkTponuTUYeckue Kouaexcatopbt K50-35 (Ha
BbIGOp A0 2000 MkD),

- konpencatopsl KO, KT, KCO, CI'M, K15Y-1uTa,

- beppuroBble HY-konbua,

- paguaropbl o 400 cM? pasHoil KOH(Mrypaumu,

- TpaH3ncTopbt — GonblUoh BLIGOP,

- MUKpOCXeMbl cepuii 155, 140, 176, 561, 555, 544,
572urtg

- XypHarnbl. ' PaguoxoHcTpyKTop”, Bonorga, noganuc-
ka3a 2003 r,

-"PM” — NN1 5,2003r,

-"PM KB u YKB, — NN1 12, 2003 r,

- "PeMOHT 1 cepBuc”, NN7 12,2002,

-"QST", "Radio Communication™ u gp {(otaensHbte
Homepa),

- "Paguoniobutens”, N10, 1993 r, NN1 3, 1994 1.

- paguonioburenbckyio nureparypy

A Tawke npogato nabop ans ycunutens mowHoc-
™

- namny Y-436 ¢ naHenbio (6e3 aHogHoOM Knem-
Mbt),

- Bakyymubid KIME 5 100 n®, 25 «B,

- KapKac aHogHoro apoccens (gpToponnacr),

- KoHaeHcaTop 20 mk®, 2 kKB (BymaxHblit),

- KoHAeHcatopbl 4700 Mk®, 250 B — 2 wit,

- crabunutponsl 1815A — 4 wt, KC650, KC680,

- KoHaeHcaTopbl KCO, 0,01 — 10 wr (Habopbt),

- 2 pene Ha kepamuke,

- koHaeHcartopbl K15Y-1, 200 n®, 3,5 kB,

- BenTunstopbl BH-2 ans ob6gysa namnbl,

- CMNoBoOM TpaHcdopmatop P, =2,5 kBT, camo-
[enbHbIi, 220 B/2 5 kB, 400 B, 126 B — no xena-
HUIO

Bce geweso, BO3MOXeH obMeH

652300, KemepoBckas 06n , r Tonku, yn loronst, 3,

KysHeuoB B A, RVOUHC

Mpoaam nnu o6merso Ha MY-19, M14-1B namnbl
My-13 (813), ry-50, ry-72, imn-11, rK-71, rm-76 ¢
naHensmu, pene PMB 2/7, POC49, POH33, POB14,
P3OB15, POB 16, B2B-pa3mbikatenu, getanu K RA3AO
B miobon komnnekraumm, LU ana RA3AO (Hosyo),
konbua M20, 30, 50, BY, 100 1000 HY

Kynmio CD-aucku no no6oii pagmonoburenbckomn
TEMATUKE (CNPABONHUKK, XKYPHArbI, PEMOHT BLITOBOH
TexHuku, KB-YKB) nnu obmensiocs nogobuoi CD-uH-
dopmaumen

301382, Tynbckan obn., AnekcMHCKUi p-H,

n HoBorypoBsckui, yn flecHas, 2 — 54,

TapaceHko, C M UA3PCV

Mpoaaw k tpaHcusepy UW3DI! BepHbep P-311,
OCb Ans raneTHbIX nepekniodarenei gpesepoBanHyo,
nanenbku M1K-9, KoMNNEKT KBapueB ¢ naHenbkamu
8, 10, 13,5, 15, 16,5, 22, 22,5, 23, 23,5 Mly, na-
Henbku gnsa IY-50 (8 wt ), uHaukatopsl UB-6, UB-18,
8110 29U ¢ naHenbLKoMn n 3KpaHoOM, 3apRaHoe yCTPOR-
CTBO AnR paguoctaHuuin DJ-180, DJ-182, HoBbIA ye-
xon ans DJ-191, keapu 503,7 klu, 1 My

303200, OpnioBckas o6n , n Kpombi,

yn 30 net Mobeant, 4,

Buxtop, UA3ENB.

E-mail UABENB@mail ru

( MoanucHble HAEKCHI: Paduomup h

- dna wumenel Poccuu u cmpax CHI” (kpome Benapycu). 48996 — nodnucka rno kamanoay
Aeenmcmea “Pocneyams” (72370 — 20006as), 25785 — nodnucka no OO6beduHeHHOMY Kamanozay
“flpecca Poccuu” ¢ adpecHoll pacchinkol (3nekmporHbill adpec nodnucku ¢ INTERNET -
www.presscafe.ru),

- dns xumenet Benapycu: 48996, 489962 (Onn opzaaHu3sauull) no kamanoay PO “Bennoyma” “lase-
mbi U XypHans! Pecrybnuku Benapyce” (pasden “Usdarus P®, pacnpocmpaHsemMbie 1o npsimbiM do2o6o-
pam’)

Paduomup. KB u YKB

- dna wumened Poccuu u cmpaH CHI™ (kpome Benapycu): 48924 — nodnucka no kamanoay
Azenmcmea “Pocneyams”, (71545 — 20006as);

- dns wumened benapycu: 48924, 489242 (dnn opeaxu3zayuii) no kamanozy PO “6ennoyma” “Mase-
mbt u xypHans! Pecniybnuku Benapycs” (pasden ‘Usdarua P®, pacnpocmpansemMbie 1o npambiM d02oeo-
pam’)

Paduomup. Baw xomnsromep

- dna wumened Poccuu u cmpax CHI™ (kpome Benapycu): 48925 — nodnucka no kamanoay
Aeenmcmea “Pocneyams” (45995 — 20006as),

- dnsi xumeneti benapycu: 48925, 489252 (dna opeanu3auuil) no kamanoay PO “Bennoyma”
“lasemsi u XypHans! Pecnybnuku benapyce” (pasden “M3adanust PO, pacnpocmpansemsie o npaMbiM
doeoeopam”)

Kpome mozo, npednpusmus peaucHoe Poccuu, a makxe 6nuxreeo u 0ansHezo 3apybexsa Moaym
ogbopmume nodNuUCcKy Ha XypHasnsl “Paduomup”, “Paduomup KB u YKB”, “Paduomup Baw Komnpio-
mep” yepe3 OO0 “Kopnopamueras [Touma” no menegoram (095) 953-92-62, 953-92-02, 953-93-20.

IMony4yums NOGMUCKY Unu 3aKa3amp UMEIOWUECS 8 Hanu4uu OmOoebHbIe HOMEPa XYPHEIT08 MOXHO
u3 pedakyuu Tekywue yensi npusedeHsl 8 mabnuye

MoxHo 3aka3aTh crieflyloliine HoMepa Pacuexku Ha 1 3K3.
Fon XypHanos {c yyeToM nepecuinku)
Pammomosrens B e e Lo o eves | o aoby | oneaen
199911 1—6,10 11,12 6 20 700 5
2000|3 —6,8— 12 2—8,10—12 6,7,9 1112 20 800 5
200114 —86 2,58 2,3,586 25 900 5
Paguomnp Paguomup. Paguomup. To Poccnu u CHI | Tlo Benapyc# | Mo Yxpanne
Baw komnsiorep (KB # YKB {poc. py6) {6en py6) | (rpwsHbl)
200117 — 10 12 7,9—12 7.810, 1 30 1000 6
2002|1 — 12 1—12 1—3,5—12 35 1500 7
2003|1 — 12 1—12 1,5—8 10— 12 40 1800 8
2004|1 — 12 1—12 1—12 45 2100 9

Hawu nnamex+bie pexeusumst

- dns xumenel Poccuu u cmpax CHI™ (kpome Benapycu) —

nonyyamens QOO “Paduomup Mpecc”, UHH 7729404741, KT 772901001,

p/c 40702810900010000084 ¢ OOO KB “Aeponpomkpedum”, ¢-n LienmpaneHeid, 2 Mockea,

Kopp cyem 30101810500000000109, BMK 044525109

Adpec Ganka 125315, 2 Mockea, Jlenunepadckull np-m, oM 76, kopn 4,

- dna wumenel benapycu —

nonyyamens Y/ “PL", YHH 190218688

p/c 3012000004882 8 ¢p-ne Ne524 ACE “Benapycbank” e e Murcke ko0 121

Adpec barnka 220028, @ Murck, yn ®uskynsmypHas, 31

Mpu onname vepe3 C6epbark 6 epache “HazHaveHue nnamexa” HeoBXoduMo Hanucams ceoll

1o4Ymoesbil UHOEKC, MOMHbIL adpec, haMunuio, UMA U OMYECITIEO MONHOCTILIO U MOYHO e PequUCUMb,
KaKue KOHKDEIMHO HoMepa KaKoeo u3 XypHanoe Bui 3akasbieaeme

TMpu onnare NOYTOBLIM NEPEBOAOM BCE CBEAEHUS O 3aKa3se HeobxoauMmo ykasath B rpade “4ns
nucbma’

L Ans yckopeHus npoyecca nonyveHus XypHanoe 3aka3 MoxHO npodybnupoeams no E-mail

rm-sales@radio-mir.com. Bcs nHdopmauns — tam xe unm no ten B T Muncke (017) 221-01-10,
(617) 505-13-65. Y,

MNpuoBpereHue otaesibHbLIX HOMEPOB XypHanos
B POCCHUU:

B 3A0 “Untepnpecc — dkcnpecc” ten B Mockse (095) 208-85-50, 208-67-55,

e-mail inter@aif ru, hitp /iwww tnterpress-express com

B marasudax paguonetanen “YUN u AUIT” (eaqunan cnpasouHas — ten (095) 780-95-09)
- r Mockea, yn funsposckoro, a 39 (¢t meTpo ‘Tipocnext Mupa” — paguanbHas),

- r Mocksa, yn BaHa ®panko, g 40, k 1, ctp 2 (nnard PaSounin nocenok,

15 MUH oT Benopycckoro Bok3ana),

- rMocksa, yn Berosas, g 2,

- rfipocnasnb, yn HaxumcoHa, 12, ten (0852)27-57-15

Ha paguopsiikax B Mockse Mutunckom (mecTta R4, S8, K52, E50, G56),

Uapuiibisckom (mecto 121)

B 000 “TP3HT3KC” 111024, r Mocksa, 4-a KabenbHas, 2A (T meTpo “ABuamoTopHas”),
Ten (095)258-91-94, 258-91-95 E-mail abook@mail.ru, abook@inbox ru

Ha paguopwinkax “Laputbino” (mecto 13/A), “MuTuno” (psia 1, koHTenuep 17 u mecvo T-8),
B TK “CaBenoBckuit” (cT meTpo “Capenosckan’, Mecta A4, A5), Ha KHUXKHON sipMapke Ha “Tynbckon”
(c1 metpo ‘ Tynuckan”, mecto 515-19)

Ha YKPAUHE:

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

B KABAXCTAHE

B chupme TOO CI “AprymenTht # (pakThi. Kazaxctan” ten B Anma-Ate (3272) 50-22-60,
50-21-64

B GENAPYCW:

B MuHcke B MarasuHax “Kuura XX1 sek”, np @ Ckopunbl, g 92, ten (017) 264-27-97 (¢1 MeTpo
“Mockosckan”) u “I'nobyc” yn Bonogapckoro, g 16, Ten (017) 227-30-67 (ct metpo “Mnowaab
Hesasucumoctun”)




