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Hepep. Bamu nepBuiti Homep xypHana "Paavo”, Bbi-
wepwnia B vactynueluem 2005 rogy, BocembaecsT
NEepBOM ropy uanaHun. MHOro BOAbl YTEKNO 3a 3TU BO-
ceMb AECATURETMIA, HO BCErna KONNEKTUB Peakuny cumn-
Tan CBOe OCHOBHOM 3a034ei MakCumanbHoe yA0BRETBO-
peHre UHTEPECOB W 3aNPOCOE CBOMX YnTarenei, 3aHuma-
OLMXCR PaAMONEKTPORUKON fIPOPGECCUOHAILHO Wi Ha
MOBUTEeNLCKOM YPOBHe. 3TO Henerkas sajada, u cnpa-
BUTLCH G HEl Mbi MOXEM TONLKO COBMECTHLIMM YCUNUR-
M. ToaToMY Mbl, KaK 1 NIPEXAE, PAcCUUTLIBAEM HA YMTa-
TENLCKYIO AKTMBHOCTD, Ha XMBYIO 06paTHylo cBs3b. Baium
NMCbHMA NOMONYT CKOPPEKTUPOBaTh NiaHbl nybnvukaumn,
BLIOPATE M3 peaakiMOHHOro nopTdens Haubonee uHTe-
pecHble U aKtyanbHbie MaTepuanst.

o e XneT uuTarenei B Hactyrmeiem roay? Paau-
KanbHBX MaMeHeHmit He Bypet. Kak u e npownsie Fopsl,
nop, 06noxkoit "Pafmo” OyayT iBa “XypHana B XypHane™ —
"Pagno” ~ HaNMHAIoWMM™ 1 "Papmno”™ — o ceasu’, conep-
XAHUE. KOFOPbIX TpaAMLUMOHHO, OCHOBHAR 4acTb XypHana
6yaeT GOpMUPOBATLEA.C YHETOM NIOXENAHKIA 1 Npenioxe-
HUM YATATENEN, HO. YKe Ceitiac MOXHO CKa3arb, YTO YNCHO
KOHCTPYKLMIA HA MUKPOKOHTpONnepax byaert pactv. Takosa
TeHAeHLMSt Pa3BUTUR MUPOBOH -9IEKTPOHWKK, WIHOPUPO-
BATH KOTOPYIO HEBO3MOXHO. Kak v paHee, 4acTs Marepmna-
JIOB, KOTOPYIO HEBOBMOXHO MW HeLenecoobpasHo pasme-
LT Ha CrpaHnuax xypHana (rabriniibl npotmeok N3Y, nc-
XOOHHIE TEKCTHi MPOrpaMM, MPOMO3OKUe TEKCTbl W Npo-
rpaMmet v T..1.), Mbi-6yieM pa3Meilath Ha oduLManEHOM
caitte xypHana www.radio.ru. Mbi o1aaem cebe oTier
B TOM, HTO HE BCe HMTarenm UMeloT fioka gocTyn B UHTep-
HET, HO, YUUTLIBas €0 BypHOe pa3svTue, cunTaem Heobxo-
AMMBIM UCTIONL30BaTh BCE NPEUMYLLIECTBA 3TOr0 BUAA Te-
NEKOMMYHMKaLWA. Jlyulle HEMHOFO Onepexars, YeM oT-
crasars. HaunuHas ©'37T0ro rofia Mt FaHMpyem OThpbiTh Ha
caiiTe paanen aernoHMPOBaHHLX PYKONMCEH, B KOTOPbil Gy-
[yT NOMELIATLCS NOCTYNalowme Crateu, NyGnukaLms KoTo-
PhiX, MO KakuM - nubo nprirHam (13-3a 6oNbILOTo 00beMa,
Y3KOCTIELMANbHOM TEMaTUKK M T. 1.}, FOKa HEe COCTOsNaCk.
370 NO3BONUT 33KPEMNUTL NPUOPUTET U aBTopa, U peadax-
LM, TOAOBHO TOMY, KaK STO BEAAETCA B Hay4HbIX fTyBmka-
umsix. MindopmMatiua O NENcHMPOBaHHLIX Marepuanax rno-
ABUTCH Ha CalTe K Ha CTpaluvLax XypHana.

PenakiMoHHbIl FIOpThesL GOpMUPYETCA B OCHOBHOM
V3 cTareit Hailmx yutateneil. Mbl © yaosonbcTBieM nyG-
NKYEM MHTEPECHBIE OpUIMHAIBHLIE MaTeprantt. Cratbn
MOXHO APUCHIIATL MO FIONTE, NPUHECTY B PEAAKUMIO AMHHO
WM NPUCHAaTL IO ANEKTPOHHOM-nouTte. Mpasuna odopm-
NEHUS PYKOMMGei HeQOHOKPaTHO NyGnrkoBanuchL B Xyp-
Hane (nocnegnwii pas B "Pagno”, 2003, Ne 10, c. 73), ects

oMM 1 Ha. Hawem caiite http://www.radio.ru/author/.

fRaBHOE TPEBOBaHME K MaTEPUANam — OHW JOMKHbI BbiTb
DPUIMHANBHL, T. €. NPUHaANEXATL Nepy asTopa, 1 He Obitb
paHee ony6rukosanbl B CMW nnm B UnrepHeTe.

HanoMyHaeM, YT0. asTopb! -OnyONMKOBaHHLIX cratein
NOAYYAIOT a8TOPCKOE BO3HAI PAXAEHUe -— FoHopap, pac-
CUMTBLIBAEMBI 10 BHYTPMPEAAKLWOHHOMY Tapudukaum-
‘OHHOMY CRPaBOMHUKY M COCTABAKIOWMA B CpeaHeMm
1000 pyb. 3a XypHANLHYIO CTPaHULLY.

Ba nocnepHee BpemMst Pe3K0 YBE/IMUUNCS 00beM 3nek-
TPOHHOM NONTLY, NpUXoastuei 8 pepakumio. K coxanexuo,
3aMETHYI0 €0 YaCTh COCTABINET TaK Ha3biBaeMbiil Cnam,

T, 6. mManomHdopMaTuBHb® COOGIBHMA M peknama.

Jns 6opubbi CO CNaMoM Ha NOYTOBbLIX CepBepax ycraHae-
NMBAIOTCH ChBUManbHble GMnbTpet. HO oHY HenaeanbHbl,
noaTtoMy 6LIBAIOT CRyHan, KOTAA B paspaj cnama rnonapa-
JOT NOAG3HLIE TIMCHMA 440 AAPecaTa OHU He A0X0ANT. HTo-
6B U3GEXATHL UM, BO BCAKOM CRyJae, YMEeHbLUWUTL NOTEPID
nMecen, Mbl TIPOCKMM - aKKypaTHO 3anonksTb rpady TEMA
McbmMa, MTOBL! BLING MOHATHO, YTO 3TO NMUCHMO — B PEJaK-
LMo XypHasa "Paguo” No KOHKpETHOMY Bornpocy. Kpoue
T0ro, ¢ sHBaps 2005 I MEHSIOTCA ‘aapeca anekTpoHHOM
nouTLl pegakym. ‘CTapbie agpeca nepecraior AeicTso-
BaTb, NEPENUCKY CRERYET BECTH 10 HOBBIM afpecaMm:



MMaBHLIN peaaxTop

Mo 3ToMy appecy HanpaensRre NUCbMa No
BONPOCaM, KOTOPbIE MOXET PELMTh TONBKO
rNaBHbIN PEABAKTOP XypHana

editor@radio.ru

MNpUCHINATb CTaTby ¥ BECTH NEPENUCKY No
Bornpocam nyGnukaLuy NpucnaxHbIX
MaTepwanoB CNeayeT no aapecy

mail@radio.ru -

Ha Bonpockl no onyGnukoBaHHbIM B XXypHane
"Paauno” CTaTbRM OTBETAT HALUM KOHCYNbTaMHTLI,
€CNK Bbl NPMLLNIETE NUCLMO C BONPOCOM Ha
appec

consult@radio.ru

Mo Bonpocam noanwckut ¥ NpUobpeTeHna
XYpHanoB B pefakuum NuwuTe Ha agpec

sale@radio.ru &

Bonpockl o6Liero xapakrepa npucsinaiTe Ha
aapec

ref@radioaqu |

HemHoro 06 odopmaeHny SneKTpOH-
HbIX nMcem. TPoMO3nKME TeKCTH {CTaTk,
WnnIoCTpaumMK) pasmewaiite 8 npucoeam-
HeHHbX atinax (aftachments), octaensn
B TeJ1e MUCLMA TORBKO TEKCT, NORCHSIOLLWA
€ro CyILHOGTL. B oduupansHon nepenyc-

f

KB HE MPUHATO yAAsTL U3 Tena nucemMa
NOAY4EeHHLIA TEKCT, ero cnenyer -coxpa-
HATL, 4TOBLI, NPY HEOOXOAUMOCTU,- MOXHO
6b1110 03HAKOMUTLEA CO BCEM XOIOM nepe-
NCKU ¥4 BOCCTEGHOBUTD €e.

B 310M rofy Mbt NRaHUpYeM MOLEpHA-
3UPOBATL Hal OpULMaNbHLIY CaltT, B nep-
BYIO Owepe/ib, NOML3YIOLYIOCH Nonynap-
HOCTHIO KOoHpepeHuno. Bravane -6yaer
OTKPBIT AOCTYN H&: HOBYIO .KOH(PEPEHLIMIO

ANns perucTpauyy yJacTHMKOB; B 3TO Bpe-.

mA ewe Oyper npoaonxkarb paﬁo*ry HLIHE

pelicTeyollas koHdepeHums. Koraa wmc-

A0 3aPErMCTPUPOBAHHBIX YHBCTHUKOR Oy~
AET NOCTAaTONHO AN HOpMasbHOIM pabo-
Thl, HBHELLHSS KOHEpeHLMs BypeT nepe-
BEAIeHA @ PEXVM . APXMBA (TONBLKO LA HTe-
HUs1) ¥ HauHeT NnonHoMacTabryo paboty

Hoeafl. 3axoAWTe Ha HBLW CBWT, cneamTe:

33 HOBOCTSAMU.

Yurarenm 3T0ro HoMepa - XypHana He
MoK He o6pPaTVTL - BHAMEHUS Ha HE COB-
cem oBLMHYIO OBNOXKY, Ha KOTOPO- 13006~
paxenra rpynna niogeit. 310 — pabounii

MOMEHT HOABPLEKO= <
O 3acefaHusl pe- riad”
[ABKLWOHHOW KORAE-- . i
vy XypHana “Pa-
mo” - PeakupoHHas
KOANGrMA XypHana
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cyiiecteyet © 1924 1. 1 OkasbiBaeT HEMa-
Noe BNUsHME Ha €ro CYLHOCTL. B pepakun-
OHHOM YeTase (YHKUMA peskornerus on-
peneneHa Tak: PenKONnerun. paccmarpu-
BaeT OCHOBHLIE BOMNPOCH, CBA3AHHLIE
C TBOPHECKON AEATENBHOCTLIO PenakLiin.
B cocrae- pepkonnerun 8xopsT. BUgHbe
YHEHDBIC, NPEACTABUTENN NMPOMBILLNEHHOC
™, OpraHu3auunii U BeAOMCTE, Pammono-
6urensekux kpyroe. MNpepcraBnesst B Hel
M COTPYAHMKM pepakLym. VmeHHo peikons
TIErvs PACCMATPMBAET Ha CBOMX 3acepaHn-
AX abileiLiMe U3 NEMET HOMEPA, A TAIKe
obLme BONpock! GOpMUpPOBaHUH TemaTy-
KV XypHana, CopepXaHue ero KOHKPeTHbIX
Homepos. B Hosbpe, K npumepy; pacoeMar-
PUBANOCH COpepXaHne GeBpasCKoro Ho-
mepa. HecMmoTpa Ha TO 4TO. peakonnerns
HA3HAYAETCH ©XErofHo, cocras ee no-
BOJbHO CrabuneH. U3 HbiHeluHero cocTasa
‘crapediiuwmMy seRsiotea A, J1: Metucnas:
ckmilt — ¢ 1967 r., A. C.XKypaenes —
¢ 1972 r, a 1sxxe B.[..-Maxosees u
B. I CrenaHoe — ¢ 1975+ )

¥ B 3akmoueHne o TPaaMUMOHHDBIX f10-
‘Tepesnx ¥ koHkypcax. B 2006 r. 6ysayr noa-
BOAEHB! UTOMM KOHKYPCa Ha “Nyutyio ny6-
nukauo 2004 . Ero noSepureny n MuTa~
Term, Hanbonee TOYHO HalBaBLLIME NMPU3e-
pOB,-NOAYHAT NPU3bl.. ABaXab B rof, npo-
BOASTCH NUTATENLCKUE NoTepen, "Papno”™
aKTMBHO. YHacTByeT B NPOBEAEHWM COPEB-
HOBaHWIA 10 MIOBUTENLCKOR PAAKOCBA3N.

Yuacreyiite v noGexnpairel:

Ewe:paz nosppaennem-¢ Hactynue-
KM TOAOM M XenaemM-ycrnexos B Teop-~
4ECTBE BCEM YWTaTenam Xypxana "Pa-
OA0™, ¥ 33CAYXEHHuIM BeTepaHam,
WM HOBMHKAM, TOALKO HAMUHAIOWUM CBON
nyThL 8 paanosnexTpoHmke!

Ha ¢poro: paboyune MOMEHTb! 3ace-
AAHUS PEeOKOANIervii.

Pepaxums xypxana “Pa no"

IO oA PApn - TOE S OB - TN
-

LT ZonyropuE




NOTEPESA
XYPHANA
"PAONOT

OMTa YHOCUT BbIMIPLILLIN NIOTEPEM Xyp-
ana "Paguro” 8 cambie pasHble yronku
Hawe cTparbl ¥ B 3apyGexHLie CTpaHbl.
Ho penakumu 6biBaeT 0COBEHHD MPUSITHO,
KOTfig 33 HUMWU NPUe3XaloT — ¢ DKas3uvein
WM CrneumansHo — Halum smTatesmm. Bor
Tak no Aenam cnyx6bbl okazancs 8 Mockee
maiiop Cepreit [leios 1, KOHEYHD, NOCETUN
penakumio. 3pech ero Xaan BuMrpbily —
10buneittan ¢yrosnka ¢ AOroTMNOM Xyp-
Hana v QakCUMWALHOE U3gaHWe CaMoro
nepsoro HomMepa xypHana "Papuoniobu-
Tenb". Cepreii nNo 80eHHOI Npodgeccm me-
TPOSON, a PagvosoBUTEeNECTEOM 3aHUMa-
erca ¢ 1985 ropa.
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Kak nokasbiBaloT OT3blBbl yuTarenei,
noTepes HeM3MEHHO TNONb3YeTCs Mony-
NAPHOCTBLIO W MHTEPECOM, Tak Kak cpeamn
BbIUTPLILLEIA (NOTOB) — uanenuns GbITOBOM
PAANCINEKTPOHUKY, U3MEPUTENbHBIE MPK-
60pbI, TAMSATHBIE CYBEHMPLI XypHaNa, Nod-
nucka Ha cnegyowee nonyrogve. Exeroa-
HO NPOBOAATCS 1182 PO3birpbilLia — o UTO-
ram rnepsoro v sToporo nonyroaus. MNpu-
30B0I GHOHA, NOTOB QOPMUPYETCH peaak-
umeil v pupmMamMm-croHcopamu.

Buumanue! B notepee MoryT npunHun-
MaTb y4acTue BCEe YuTarTenu xypHana: v
T€, KTO €ro BLINMUCLIBaET, 1 Te, KTO Mokyna-
€T €ro B KMOCKaxX {KHUWKHbIX MarasuHax, Ha
pagvopbIHKax v T. 4.).

(Oxomamg oM, Ha ¢. 25)
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Ana yvacTus B notepee
Hapo cobpeTbs mobbie NaATh
M3 LWeCcTH KyrOHOB rioNyroams.

Dammsnn Y. O.

Topon

Tpu chepnbl peaTenbHOCTU
akapemuka A. J1. MuHua

(x 110-neruso co ann pompgenns)
A. LUMEJIEB, BOKTOpP TEXHUYECKNX HayK, npogeccop

TpyaHo Haseath 4enoBeka, KOTOPLIN
BHec 6bl TakOM Xe OrpoMHbIi BKNaA B CO-
OPYXEHUEe MOLLHbIX PaanoTEXHUYEeCKUX
obbekTos XX Beka, Kak akagemuk Anek-
cangp JibBosuy Muwy, (08.01.1895 —
29.12.1974). Hepapom ero HasbIBaIOT
1 "KNaccukom”, v "nugepemM”™ MoLLHOTO pa-
avoctpoerus [1, 2]. Npu atom umeercs
B BMAY €ro TBOpYecKas v 0praHn3aTopcKas
LEATENBHOCTL MO CTPOUTENILCTBY MOLLHBIX
paavoBeLLaTenbHbIX CTaHUMA U BONbLLINX
yckopuTeneil 3apsxexHbIX yacTul. Ho cy-
LecTsyeT ewe ogHa obnacTe MOLLHOro pa-
ANOCTpOeHUs, rae akagemuk A. J1. Muny
TaKke CKasan CBOE BECKOE CNoBO — 3TO
CO30aHVe MNePBbLIX MOLLHBIX PAaUoNoOKaLv-
OHHbIX CTaHLMIA ganbHero obHapyxexus
(PIC A0), xoTOpble COCTagunm OCHOBY CU-
CTeM PaKeTHO-KOCMUWYECKOl 060pOHbI
(PKO) crpatibl. 1o HeaaBHero spemenn aTa
CTOpOHa AeaTteNibHocTu A. J1. MuHua He oc-
BeLanack 8 Maccosoi nureparype. OgHoM
13 nepsbix coaepXxarenbHbix nyGnukawmi
Ha 3Ty TeMy sBnsercs kiura M. A. Nepsosa
"CrcTeMbl PakeTHO-KOCMUYECKON 0B0po-
#bl Poccun coapaBanuck Tak” [3], nanan-
Has nuwb 8 2003 r. OgHako no Nopsaxy.

Cravana HanomMHuM, 0 Kakux pagvoBe-
LaTenbHbIX CTaHLMAX, CO30amHHbIX
A.Jl. Muuem, mnaer peub. OCHOBHBIMU
B 3TOM CrWMCKe SBASIOTCH PAaUOCTaHLM
vm. BLUCNC wa 100 kBt (1929 r), um. Ko-
MuHTepHa Ha 500 kBT (1933 1), um. Kocuo-
pa Ha 150 kBt (1937 r.), kopoTkoBON+HOBas
PB-96 1a 120 kBt (1938 r.) u KyiibbiueBckas
+a 1200 kBt (1943 ). Kaxxaas us aTmx cram-
LA Ha MOMEHT CO30aHUS He UMena aHano-
ros 8 MUPE, a UCTIONL3OBAHHBIE B HX HayH-
HO-TEXHUHECKUE W VHXEHEepPHbIe peLueHus
rnosBoiwm o6oiiTH, Kasanoch, Henpeoao-
NMbIE TPYAHOCTW, CYLLECTBEHHD COKpa-
TUTb CPOKU U YAELLEBUTb CTPOUTENLCTBO.

Bot nuwib HekoTOpble NMOATBEPXAEHNS
ckasanHoMy. Pupma "TenedyHken", ¢ KOTO-
POii CHauana BeMUCh Neperosopsl O CTpou-
TENLCTBE NepBoii PaAVDCTaHLK, cornatla-
Nacb Ha MoLLHOCTL He Gonee S50 kBT u Ha
Cpok 3 roaa, 3anpocuB NPu 3TOM HECKOSLKO
MWNMOHOB 30M10TbIX MapOK. A paauocTaH-
uus um. BLICNC co sagsoe Gonbluei MoLw-
HOCTbIO 6bina nocTpoeHa rog, pykoBOACT-
Bom A. J1. Munua no opyruHansHoMy npo-
KTy 33 CeMHaAUATbL C NOMDBUHON MeCSLIEB
1 060LLUNack HAMHOMO AcLIeBne.

B papgvocTtanum um. KomuHtepHa ans
OOCTUXEeHUA  MU3Ny4aemOM  MOLLHOCTU
500 kBTt 6b1n0 BriepBLIe peannsoBaHo 6no-
KOBOE MOCTPOeHWe BbIXOAHOIO Kackasaa co
CNOXEHMEM MOLLIHOCTEN LLIECTU OTAENbHBbIX
100-kMnoBaTTHLIX FreHEepPaTopoB ¢ cMHpas-
HbIM BO36yXaeHveM. HapgexHocts paauo-
cTaHLmy 6Bbina Takoi, 4To 3a NepBebIf rof, ee
SKCTyaTaLMn CyMMapHasi npoaorkuTenb-
HOCTb MNepepbLIBOB B paboTe No TeXHUHECKUM
rNpuyamHaM cocTasuia Bcero okono 500 c.

B KOpPOTKOBONMHOBDIA  pPagavoCTaHLUM
PB-96 BriepBbie 6bU10 NPEeLIOXEHO 1 OCyLLIe-
CTBNIEHD CNOXeHUe MOLLHOCTEN OT AByX No-

" Ha4ano ¢m. Ba 2-% ¢. 06RONKH

nyaHTeHH B 3adupe. MNpu 3TtoM cnoxenve
MPOU3BOAMNOCH C PEryMpPYeMbIM GOBUMOM
no ¢ase, 4TO MNO3BOSIAND U3MEHSITL Hanpas-
neHve U3nydeHns W, ApYruMu CioBamu,
YNpaBnsite AvarpaMmMoii HarnpaeBnNexHOCTU
BCE aHTeHHbI. 3T0 s He Npoobpas GyayLuwx
$asnpoBaHHbIX aHTEHHLIX peLueTok (PAP)?

Ecnun rosoputs o Kyiibbiluesckoii pa-
JVOCTaHLK, TO AO0CTATOMHO BCIMOMHUTD,
4TO oHa 6blna coopyxeHa B THKENenLmx
YCNOBUSX BOEHHOTD BPEMEHU 8 PEKOPAHD
KOPOTKNE CPOKU 1 10 CYX IMOP OCTAETCS Of-
HOM 13 CaMbIX MOLLIHBbIX B MUPE.

BTopoe HanpaeneHue Hay4HO-TexHUYec-
KO pesTenLHOCTU akagemuka A. J1. Munua,
KOTOPBIM OH aKTUBHO 3aHumancs ¢ 1946 1. 1o
KOHLIA XXU3HK, — 3TO paspaborka n co3naHvie
yckoputeneii 3apsxexHbix yacTuy,. He cek-
peT, 4To “cepauem u Mo3roM” yckoputens
SABNAETCA €ro paguoTexXHU4ecKas 4acTb,
GoOpMUPYIOLLANA  YCKOPSIIOLLEE 3MeKTpUYec-
KO€ rone, ynpaensiowas rnpoueccoM yCKo-
peHus YacTul, 1 obecrnieqmBaiowan nx cra-
6unmnsaumio Ha opbure. Noatomy A. J1. Mum-
Lly 06bIMHO AOCTABANIACH POJb PYKOBOAMTE-
218, OTBETCTBEHHOIQ HE TONbKO 33 PaauoTex-
HWHNECKYIO YacTb, HO ¥ 33 NMPOEKT B LIENIOM.
BoT nepeyerb OCHOBHLIX yCkopUTenei, co-
OPYXEHHbIX 04, PYKOBOACTBOM U TPy y4ac-
T A, J1. Musa: cyHXPOLWMKNOTPOH Ha
680 M3B (1949 r.) u NPoTOHHLIA cuHXpoda-
3otpox Ha 10 kBB (1957 ) ans OGbeanHen-
HOFD UHCTUTYTA S0EPHbIX UCCneaoBaHnii
8 [lybHe; NPOTOHHbIV CUHXPOTPOH C CUSILHO
¢okycupoBkoi Ha 7 3B (1963 1) gns Unck-
TyTa TEOPETUHECKON 1 IKCTNEPUMEHTATLHOMN
¢GU3VKK; yCKOpUTENb NMPOTOHOB Ha 76 BB
nop, CepnyxoBbiM (1967 1) ons UkctutyTa
¢Gur3NKK BLICOKUX 3HEPrviA. Kak v Bce co-
3parHoe A.J1. MuHuem, 3Ty yckoputenu
6blrim camMbIMU NepeaoBLIMY 8 Mupe. Ha Hux
6biy BBINOAKHEHDB! (DYHAGMEHTANLHBLIE UG-
CnefoBaHns 1 COBEPLLEHbI OTKPLITUS B 00-
nact snepHo GU3nKM 1 CTPOEHNU BeLue-
CTBa, MNO3BOMIMBLUME OTEYECTBEHHON Hayke
3aHATL IMAVPYIOLLIEE MOMOXEHVE B MUPE.

HY106bl NOHATH, HACKONBKO CEPLE3HLIM
6bin cKavoK, coBeplueHHbIi A. J1. Musuem
B CO3AaHun YCKOpuTeneil, OOCTaTONHO
ckasarb, 4to ao 1949 r. B CCCP cyuwecTtBo-
B&JIO NVLUb HECKOJIbKO ManbiX LWKIOTPO-
HOB Ha 3Hepruio 10—20 MaB.

Kak » CTpOMTEnLCTBO PaamnocTaHLuii,
coopyxeHue yckoputeneii 13aobunoBano
OpUrnHaNbHbIMA Hay4HO-TexHu4eCKumMun
N VHXEHEPHLIMU PELLEHNSMI, MHOTUE U3
KOTOPLIX Npuxaanexar camomy A. J1. Mun-
Ly ¥ 6e3 KOTOPbLIX AOCTMXKEHNE KOHEYHOTO
pesynsrara 3araHynoch 6bl Ha AavTensbHoe
BpemMs. A3a4acTyio 6bi10 66l NPOCTO HEBO3-
MOXHO. BeHLIOM ero aesiTensHoCTu B YCKO-
PUTENBHOM TeMaTuke cTan NPOEKT YCKOPU-
Tens, HasBaHHoro kubepHeTuueckum,
Ha ¢aHTacMueckyio awxepruio 1000 3B.
B Hem npeaycmarpuBanach aBToMatuyec-
Kas Koppekuus opbuTbl 3apsKeHHbIX Yac-
TVL, ¢ Ucronb3oBaHuem 3BM, onpeaensiio-
weil BENVYMHY TOKOB B KOPPEKTUPYIOLLIMX
MarHuTax no pgaHHbLIM JaTinkoB OTKIIOHe-
HuA nyyka. Maket Takoro yckoputens Ha



JOHbI KOHTPOAS TPYIIIUPOBKN PAANOAOKALUNOHHBIX
cpeacts cutembl [1PH

30Ha KOHTPOJIs1 FPYNNMPOBKN PaANONIOKALIMOHHBIX CPEACTS.

13B Gbin co3paH W ycnewHo MucnbitaH
B PagmnotexHnieckom mHcturyre (PTHU) AH
CCCP, ocHoBarenem v nepebiM AVPEKTO-
pom kotoporo Ao 1970 r. 6uin A. J1. MuHL.
C 1985 - PannoTtexHUHeckuii MHCTUTYT HO-~
cuT uma akagemmka A. J1. MnHua.
O6paTtvmcs, HakoHel, K TpeTbel, usse-
CTHOM MeHee ppyrux, chepe peaTenbHOCTU
A. 1. MMHUa — K paspaboTke U cO30aHUNI0
motHbIX PIC O0. HeobxoaMMocTs B TaKMx
PNC Bo3Hukna B 50-x ronax reneps yxe npo-
LLAOMO BEKA C nosisneHMeM 6amcTuiecknx
PaKeT 1 KOCMUHMECKMX 00bexTOB. CyLLecTBO-
BaBwwme Toraa PJIC nvenn makcumanbHyo
panbHOCTL pelictBus no 200—300 km,
£a u 10 Npy HabMoAEeHUN KPynHbix 0Obek-
TOB — CaMONETOB. A HYXHO G0 OBHAPYXW-
BaTb U COMPOBOXAATL HA PaccTosHusX 60-
nee 1000 kM 0ObLEKTHI ropa3no MeHbLINX
pasmMepoB — rofIOBHLIE YaCTv PakeT NMpu Ux
MOJETE B OKOSIO3EMHOM KOCMOCE.
MPUHUMNWANEHO NYTU pelueHrs 3ToR
npobnembl BLITEKAIOT U3 OCHOBHOW (opMy-
bl PAAMONIOKALMW: HY)XXHO YBENIMHMBATL MIO-
wanb NpUeMHOM W nepeaarowei aHTeHH,
MOBbILATL MOLHOCTE Mepenaryvka, CHU-
XaTb BHYTPEHHWE LWYMEI NpUeMHUKa, npu-
MEHSITb CUrHanbl GoNbLIOK /IMTENBHOCTU
ONS yBeIMHeHUs! 3aK/IIOHEHHON B HUX 3Hep-
MKW, UCTIONL30BaTL HAKOMNEHNe CUrHasioB.
BOT TOMIbKO BONNOTUTL BCE 3TO B XWU3HE U A0-
CTH4b HEOBX0AMMBIX XapaKTePUCTUK paano-
fiokaTopa pansHero asiictevs GbNO -OYeHb
1 oyeHb HenpocTo. MpogewkeHmne Bnepea
MO KaXAOMY U3 yKasaHHbIX NyTeil CBA3aHO
¢ HeobX0AMMOCTLIO pelueHus Lienoro Kom-
NNEKCA HAYYHO-TEXHUHECKUX U MHKEHEPHBIX
3an0a4. Hanpumep, B €BA3W ¢ HeobxoauMoc-
ThiO HabMoaeHNA BLICTPONETALLMX OOLEKTOB

Y yBESIMHEHWEM PA3MEPOB aHTEHH UCKITIoHa-
flack BO3MOXHOCTE MX MEXaHUHECKOro Bpa-
LeHUA /151 nepeMeLUeHst Jyda Paanonoka-
TOpa B MpOCTpaHCcTse (CkaHWpOBaHUs)) —
BO3MOXHO GblJ10 IMLLL 3NEKTPOHHOE CKaHW-
poBaHVe, 4TO NPeaCTaRNsNIOo MO TEM BpeMe-
HAM CAMOCTOSTTESILHYIO CIIOXHYIO Npobnemy.
Ana ynpaenexus pabotoit PAIC A0 HyxHO
6bUI0 NPUBNEKATL 3NEKTPOHHYIO BbMUCTN-
TeNbHYI0 TEXHWKY, B TE rofkl ewle cnabo pas-
BUATYIO U HE NMPUCTIOCOBNEHHYIO K PELLEHUIO
Takux cneumduyeckux 3aaasd. Mpoctoe yee-
nvyeHne [UIMTENBLHOCTY 30HAVPYIOLLMX UM-
nynsCoB BNEKNO 3a CoBOl HeaonycTuMoe
CHWKEHWE TOYHOCTU OnpeeneHysi AabHO-
cTw. B cBSI3N C yBENMHEHNEM MOLLHOCTU Ne-
PEeaaTYMKOB BO3HMKaNa MHXeHepHasi npo-
6nema Co3aaHusl CUCTEMB MX OXJTEXKOEHUS.
Hapsgy ¢ HeoGXx0aMMOCTHIO HapalLyBaHUs!
xapakTepucTrk PJIC, BO BECb pOCT BCTaBaU1a
npobnema 3awmTbl OT Nomex. 3TOT nepe-
4eHbL MOXHO NPOAOIKATE AONTO. ..

A. J1. MyHL, KaK BCeraa, noaxoaun KoMm-
MAEKCHO K PELUEHUI0 BO3HWKAIOWMX MPO-
6nem — B PTU 6binn 06pa3oBaHb M TpyAU-
JIUCL "B OIHOM CBA3KE™ noapasaeneHns, He-
obxoaumbie anst co3panns PNC A0 co coa-
yeil 3akasumky "nog kmod”. NepebiMKu Nonv-
roHHeIMM 06pasuamm 6ypylumx PNC OO cra-
JIX CTaHUMM METPOBOro Auanasona LICO-N
(1961 r:) n peummeTposoro auanasoxa LICO-
C (1963 r), BO3BeAeHHbE B palioHe o3epa
Banxatw. Ha 6a3e nepeoii 13 Hux Gbiun 3aTem
co3paHul PNIC "Oxectp” v "AHectp M”, kOTO-
pole, 6rarogaps AOCTUMHYTBIM XapakTepuc-
TVKam, CTa/M UCTIONb30BATLCS 1)1 KOHTPOSSA
kocmmueckoro npoctpaxctea (KKM) 1 npe-
AynpexaeHuss O PakeTHOM HanaseHun
(NPH). B yacTtHocTH, B 1968 . 66in yenewHo

WCMbITaH  PAANOSIOKALMOHHLIN - KOMIJIEKC
KK, cocToswmii na 8 PNIC "AxecTtp”, co3na-
BaBLUMX CMNOLWHOM PaavonoKaLMoHHbIN Ga-
pbep npoTshxeHHOCTLI0 5000 KM HA BbICOTaxX
no 3000 km. Bce 3T0 nOCAYXUAO HayaioMm
CO30aHMS U PasBUTUSI OTEYECTBEHHbIX CUC-
Tem NMPH mn KK, urpaiowmx BaxHylO posnk
B obecneyeHnn 0GOPOHOCTIOCOBHOCTN Ha-
LB CTpaHbl M BOEHHOT0 NapuTeTa B Mupe.

Mpy ysactvm A. J1. MrHua 3apoxaanice
npoekTul nocneayowmx PJIC, TBkMX Kak
"Oxenp”, "Oxenp M”, "Aayrasa”, "Rapean”,
"OoH2H". Ansa Toro 4Tobk! GbITh B KypCe Npo-
BOAMMBIX PaboT, OH, GyayuM yXe B NPEeKIoH-
HOM BO3pacTe, CaM Bble3xasl Ha OObeKTbl
M Ha novroH. MxoTa caaqa B akcnayarauuio
atux PNIC npoucxoauna yxe 6e3 A. J1. Mun-
ua, npu paspaboTke U COoPYXeHN B No-
HOA Mepe UCTONb30BA/UCH €ro Hay4HO-TEX-
HUYECKOe Hacneaye 1 onbIT. MaBHbIMK KOH-
cTpykTopamu atux PIC sensiotcs ero 65m-
»arme COTPYAHWUKN U yHEHWUKA.

Jns npencTaeneHust o macwTabax co-
opyxeHHbix PJIC HeMHOro pacckakem o ca-
MO motHoi B mupe PNIC "Hapbsn”, pa6o-
Taowei ¢ 1984 r. 3Ta cTaHUMA METPOBOro
avanasoHa BOSMH COCTOUT M3 NMPUEMHOMO
W Nepeaalolero LIEHTPOB, PacnoNoXeHHbIX
B OBYX 30aHusix. Ha HaknoHHoid cTopoHe
18-3TaXHOrO 30aHMSA NMPUEMHOro LIeHTpa
pa3smeuieHa ®AP, cocrositan n3 4048
KPeCT-BUGPaToOPOB Y NOAKMIOHEHHbIX K HUM
8096 ycunuteneit curHanoB AByX OpTOro-
HanbHbIX nonsipusaumii. PopmrposaHmne
NpUeMHbIX Ny4eil NPoM3BOAMTCA OBYXCTY-
neH4aToi cncrtemoi ¢dasnpoBaHna — cHa-
yana B npegenax "nogpewetku” n3 32 Bu-
6paropoB., a 3aTem NPy CyMMUPOBaHUM CUr-
Hanos ot 128 "noppewwetok”. HBpaay ¢ oc-
HOBHO a@HTEHHOW, MMEeETCs aHTeHHa s
aBTOKOMMEHCaUVn nomex. PaboTa craHLmm
NPOMSBOAMTCA Nog ynpasneHnem 3BM.

OcHoBY nepeaaloLLero LieHTpa cocras-
nsiet GAP, pacnonoXeHHas Ha HaKNOHHOW
cTopoHe 12-31aXxHoro 3naHNa U 3anuTbisa-
emas o1 1260 nepenaryvkoB CO cpeaxei
MOLWHOCTLIO Kaxaoro okono 10 kBr. Bes
PNC notpebnsieT anekTpoaHeprui U BoasI
CTOSILKO Xe, CKOSIbko W HeOONLLLIOK ropoa
¢ HaceneHvem 50—60 TbiC. YenoBek.

OpHol U3 nocneaHux AerCTBYIOLNX
PNAC, Kk KOTOpoOiA WMEeT oOTHoWeHWe
A. 1. MuHL, siBnsieTCA MHOrOhYHKLMOHA b~
Haa PJIC "Oo+x 2H". OHa cnyXuT OCHOBHbLIM
mH$OpPMaLMOHHBIM CPEACTBOM B CUCTEME
npoTrBOpakeTHol o6opoHb! (MPO) r. Mock-
Bbl. 06 3T10ih PJIC yxe ynommHanoce Ha
cTpaHvuax xypHana "Papvo” [4].

Otmeuasi 110-netne co gHa poxaeHus
akapemuka A. J1. MuHua, mbl ¢ 6naropap-
HOCTbIO BCMOMWHAEM €ro BblOAIoOLNIACH
BKIAA B PaaMOTEXHUKY W, Npexae BCero,
B MOLLHOE PaAMOCTPOEHWE; ero LWMPOKYIo
3pyaUMIO U mMyBoKue 3HaHUA B coHeTaHN
C WHDKEHEPHOW MHTYMLMEit; opraHnsarop-
CKUiA TanaHT u, HakoHeLl, AO6PYI0 "MUHLIEB-
CKy0" ynbibKy, OOpaLleHHylo Tenepb yxe
K Ham — xuTenam XX Beka.
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NPOBOAHHKH

C YKOPOYEHHUEM B AHTEHHAX

CTaHOBKa KOPOTKOBOJIHOBLIX H YJib-

TPaKOPOTKOBOMHOBLIX aHTEHH ANR

nolutenbckol pasnoOCBA3H BhISbi-
BaeT OOLMHO Uenblill pRA 3aTpyaHenHH.
Opva H3 OCHOBHBIX TNpHYHH ITOMY —
OTHOCHTE/ILHO GOAbLIHE pasMephl aHTEHH,
ocobeHHo Ha KOpoTKHX BosiHax. OO6bacH:-
ercA 310 npocto. Jlnm noayuewus onti-
MaJibHLIX NapameTpos (0 HHX Oyner cka-
3aH0 uHXe) wWeolxoaHMa COH3IMEPHMOCThL
AAHHB BOMHL W SJICKTPHUECKON IAHHb
sH6patopop. Ho Tak xak ans wsrorosJe-
HHA BHTEHR HCROALIYIOT, Kak NpaBHJO,
JHHednbie NPOBOAHUKH (M3 METaNAHUE-
CKHX TPpyOOK, NEHT, NPOBONOKK H T, N.),
8 CKOPOCTh pacnpoCTPaHEHHR SJIEKTPO-
MarHHTHON SHEPrHH BJIOAL TAKHX NPOBOA-
HHKOB 6/H3Kka K CKOPOCTH CBETa, TO MeK-
TPHUecKan Aanna BuGpaTOpPOB OKa3biBaeT-

Ry, 0m
200

150

50

CR_ oueHb Oauskoll c reomeTpHueckod.

SPpdexTUBHOCTL aHTeHHBL, HIH ee Ko3d-
(HUMEHT YCHACHHR, ONPERENRETCR Npo-
uanenenuem Asyx napamerpos: KI1A
KHI (xosddHunent Hanpapaesroro gefi-
crernj. K111, B cBoo ouepeas, saBucHT 0T
CONPOTHBACHHA NOTEPb B NPOBORHUKEX
H H30JATOPaX H OT CONPOTHBAEHHR W3-
AydenHn. UYeMm MeHbilie colpoTHBAECHNE
NOTeph MO CPABHEHHIO € CONPOTHBIECHHEM
uaayyenns, Tem suiwe K. Hanomnnm,
4TO ¢ yMeHblUeHueM RAHHu | BuGpatopa
MO OTHOILEHHIO K ANHHE BOAMB! A cONpo-
THBMIEHUHE H3AYUEHHR Najfaer.

KH aurenWn onpesensieTrca ee xa-
pakrepucTukofl wWanpaBaentoctH. Tak,
y BHNOARA, HE3EBHCHMO OT AJWHbI BHOpa-
TOPOB, OHa HMeeT tpﬂmy. 6/43KYI0 K TO-
ponny. Ilostomy KHI aunoneft, nneuu

9%
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Puc. 3

K. XAPHEHKO

QUHOr0 H3 KOTOPHLX COH3MEPHME € A/4, a
BTOPOrc MaJjbi NP CPaBHEHHIO ¢ JJHHON
BOJIHBEL, HE3HAUHTEALHO OTRAHYAIOTCH ApYF
or agpyra {(ux KHI orHocaTcR, Kak
1.64/1,5).

H3 c©Ka3aHHOro CT2HOBHTCA HCHMLIM,
4TO MEHIaeT PaAHOMOGHTEJNAM CTPOHTL
shdekTHRHLIEC aHTEHHH Maabix NO cpas-
HEHHIO ¢ ANnHoH BoAHL pa3Mepos. Kpome
STOrO, OCHOBHOTO (HU3HYecKoro dpakra,
€CTb H eile ONHO NPENRTCTBHE B CO3Aa-
HHH «MaJILIX® 8HTEHH — TPYAHOCTb HX
COrJIECOBEHHR C NHTAOILHM (PHAEPOM.
C yMeHbilleHHEM TeOMETDHUECKHX pas-
MEPOB 8HTEHHb YMEHbILAETCR aKTHaHan
COCTaBJIKIONIaA €e BXOAHOIe COlpPOTHB-
JIEHHH #  (AAR  BHTCHHW JAHNOALHOrO
THNA) pacTeT 3HaUeHHe PEeaKTHBHOR CO-
crasnriowefl.

Kpy, 0¥}
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JLO6HTECR yMeHbILEHHS! PA3MEPOB aH-
TeHHu, 0e3 noTepH HX 3SNEKTPHYECKNX
XapaKTEePHCTHK, a KakKoli-T0 Mepe MO3BO-
JIIOT MPOBOAHMK:H C yKOpouetHem. Hme-
OTCA B BHAY NPOBOAHHKH, SNEKTPHUECKAR
AAHHA KOTOpLIX 3aMeTHO Ooabwe reo-
merpiiyeckoli. CxopocTs pacnpocTpaHe-
MHA 3NEKTPOMAarHUTHbIX BOAK BIOAL Ta-
K#X NPOBOAHHKOB MEHblle CKOPOCTH pac-
DPOCTP2HEHHS HX B BO3/lyXe, T. €. AjHHA
BOJIHE! A, H8 MPOBOJHHKE MEHLLIE AL
BOHK A B BO3fyxe (NpH TOR Xe YacToTe
xoneBannit). KoadpoduuHeHT YKODOUEHHS
t onpenensercn kak orHowenne Afh.

TpoBOAHHKH € YKOpOYEHHEM MO3BONH-
10T TIOCTPOHTHL AHNOAb, FEOMETPHUECKan
ARHHA naeuefi KOTOPOro MeHbuie, HeM Yy
obuyporo subpatopa B § pas. Tak, Ha-
nptimMep, Ha yactore 60 MI'u (A = 5 m)
FeOMETPHYECKAan J/IHHa AHNONRA, HACTpO-
@HHOrO B PE30HBHC, PaBHa OKovio 2,5 M.
Teomerpuieckan e ANHHA AKNONRA, Bhi-
NOJHEHHOrO H3 NPOBOROB €  YKOpoue-
nueM (E = 2), cocraBut npumepHo 1,25 m.
Tem CaMbim OTHOCHTCJbHAA TEOMETpHUYe-
cxan gawna [, naeya TBKOTO pHOparopa
cocrasur 0.158 2.

Kak Bunso #3 puc. 1, na KoTopom noka-
32aHB 38BHCHMOCTH CONPOTHBREHHS H3-
nyuenwn Ry aunoas or shavewwdt [/
aas obwuroro prutipatopa (E = 1) Ry=
=5,50M npH [, /A=0,125. [ins BuGpa-
TOpa, BHIMIONHEHHOrO M3 TIPOBOAHMKOB
¢ yxopoueHuem (§=2) npu TOM Xe 3Have-
muy /A Rg=21 Om, npy srom KI1I

@ PAANO Ne 8, 1979 r.
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BHTEHHB CTAHOBHTCA Bhillle NPH DPOYHX
P2BHHIX YCJOBHAX.

Ha puc. 2 H 3 nokasaHi 3aBHCHMOCTH
AKTHBHOH H PCAKTHBHOfl COCTABJ/MOLLHX
BXOAHOI'O CONPOTHBAEHHA CHMME@TPHYHOrO
BHOpaTOpa OT OTHOCHTEABHOR 3MEKTpH-
yeckofi AMnuL nAeyp BHGpatopa I, /A nas
pasnnuneix anauennft . Kex anauo, mox-
HO Tar NoUROLPATL INCKTPHULCKYW ANHHY
naeya BuOpaTopa. 38JiaB COOTBETCTBYIO-
piee 3MayeHHe KoIdpduuHenta yKopode-
Hus, YTo6H X,, aHTeHHW Opao GTH3KO K
HYJI0 NPK BLICOKOM 3HaweHuH R,, aHTeH-
Hul. [TpH 3TOM reoMeTpHY€eCKaR A/lHHa nae-
yp Bubpatopa [, = I/t moxer Owte
cpaasnTentHo Hebonninof — a ABB, ABa
¢ nonoBHHON pa3a MeHbile, yeM y oOuiu-
HOTo BHOpaTOpa, HaCTPOEHHOro B pe3o-
HaKC.

[MpoBoAHIKH € yKOpOueHHeM MOXKHO
MPHMEHHTL W C HECKOJbKO HHOA neqsio.
He ymeHbUIaA reOMETPHYECKKX pasmepoB
nJeu2 KHAOAR NO CPaBHEHHI ¢ A/4, noro-
6paB CcoCTReTCTBYIOUIHA KOSQHHUHEHT
yKopoueH®s, MOXHo yaesnyute KHI an-
tenuut. TTpn sTom KIUI ocranercss sens-
MenHuiM, B 9bdexTHBHOCTL aMTIONR C
H3MEHEHHeM FeoMeTpHYEeCKHX pa3MepoB
naeya Bufpatopa H 3HaweHus § MoxsHO
OleHWTb MO pHC. 4, HB KOTOROM Aaub
€ro AHarpaMMbl HanpaBieHHOCTH 2 MJo-
ckocti E (npHBeneHn: b NONOBHHB
LHArpaMM).

Kak yxe 0TMEY880Ch, nPH H3IMEHEHHR
AAHHW 1wieu BuGparopa or [, <€ A RO
L0 =A/4 €r0 HANPABIEHHOCTL YBEAHWH-

BaeTcsi He3HaUHTEeNbHO, ecih BHOpaTOp
BLINOAHeH #3 OOLMHBIX [TPOBOAHMKOB.
Ecau xe APHMEHHTH NPOBOAMKKM C YKO-
POYEHHEM, TO HANPABIEHHOCTb AHTEHHW
MOXHO 3aMETHO yBeluyuTb. Tak, npH
PaBHOfl reoMETPHHECKOH AJiHHe naev
aunons KHJL seuGpatopa ¢ £ = 3 Gonbuue,
yem y BuOpatopa ¢ £ = | npiumepuo B
1.5 pB3a.

HenocTarok auTeniinl, BLINOJHEHHOH
H3 NPOBOMHHKOB € YKOPOUEHHEM, 3aKJi0-

YaeTcn B yMeHblUeHHH ee RAHBNA30HHEX .

coficte. Yem Gonbre Kod(puuueHT
yKOpOueHHs, TeM ¥xke nonoca npony-
CKaHHA axTensinl. B ofinem cayuae pa-
RHOMOGUTENAM MOXHO PEKOMEHAOBaTh
BuOHpaTe KO3DMHLIHEHT YKOPOUCHHA B
HHteppade 2..2,6.

Ilan toro ytobn 3aMeRNHTL CKOPOCTH
PaCnpOCTPaHEHHR EKTPOMAr HHTHOH
SHEPrHH BAOAbL MPOBOANKKA, T. €. BLINOA-
HHTL NPUBOIHHK € YKOPOUEHHEM, HYMHO
C03AaTh Ha Hem R062BUNHYI0 NOTOHHYIO
€MKOCTh MJAH HHAYKTHBHOCTH MO CpaB-
HeHHI0O € Tofl, KOTOPBA HMeeTcH B CJy-
yae OOLIYHWX NPOBOAHHKOB. B nwolH-
TeAbCKHX YCJOBHAX KOHCTPYKTHBHO HaH-
Gonee NPOCTO 3Ta UNb AOCTHraeTCR Bhl-
NOJHeHHeM NPOBOAHKK2 B BHAE NPOBO-
nouroft cnupann (pHc. 5). Jlam npuaa-
HHA NPOBOAHHKY HYyHofl Mmexannyeckofi
npouHocTH H (OPMH ChedyerT NPHMEHHTH
AUSNEKTPHYECKYI0 TpyOKy € NpeaBapH-
TeAbHO HaHeceHHOfl CNHPaibHOA KaHae-
xo#i. Ecauit ee Her, TO 3aKpenute NpoBo-
JIOKY MOXHO KAeem M/st JBKoM (B Kpaii-
HeM cayuae, H30AsLHOHHOR Aentolt). Ko-
spduument ykopouenus § Takoro npo-
BOAHHKA 3aBHCHT OT iwiara Hamotka S,
paiHyca CnHpalW r H JUIMHB BOJHB A.
Onpeneants OAMH H3 3THX NapaMmerTpos,
€C/¥ H3BECTHW ABa JPYrHX, MOXHO MO
rpa¢ukam na psc. 6.

Kak BHIHO H3 pKCYHKa, XapaKTep HaMe-
wenun E or S|2nr. HauHHAA C HX 3na-
yeunft 0,3...0.4, pesko mensercs, OucTpo
YBETMUHBAACH C YMEHBIIEHHEM OTHONIEHNUA
Sf2nr, uTo noBLLIaeT TpeBoBanNH K TOU-
HOCTH BHINOJHEHHA CIHPaJbHOrG NPOBOA-
HHKa. 3Ty TPYAHOCTH NPAKTHUECKOTO H3-
roToBAeHHA NPOBOAHHKA MOXHO OBOATH.
Jian 3TOFO YacTh BHTKOB ciMpain Hajlo
CAENaTh €CKONBL3RIIHMI», 4TOGH Onisia
BO3MOMHOCTL M3MEHEHHN Wara S HaMoT-
KH TNpH HEKOTOPOM YBEAMMEHHW HJIH
yMeHbiieRHH ofutell aaunnt | ciHpaisHo-
ro NPOBORHHKA, T. €. HCMONL3OBATH HX B
kauectBe noacTpoeunnix. Ha puc. 6
CONOWHLIME KPHBLHIMH JaHhl pacyeTHue
38BHCHMOCTH KOYQ(DHIHEHTa YKOPOUEHHR
IS NPOBOAHHKOB, AAHHA  KOTOPhIX
Lo> *

Han MPOBORHHKOB, AJHHA KOTOPHX CO-
namepruMa ¢ A (I, ~A/4), 3aBHCHMOCTE §
or S/2nr ueckoabko Huan. Ona noka-
3aHa nyskTHpoM. Kak noxasbiBaet 3KC-
NePHMEHT, C YBEJHHEHHEM OTHOLIEHHSR
S/2nr E cTpeMHTCA He K eAMHHUE, 2 K He-
ckonsko Gonpuieft Beasuuye. OGbACHA-
€TCA STO MNOTEPRMH BLICOKOYaCTOTHOH
IHEPriH, niayluefl Ha H3NyueHHe.

2. dlenunapad

21

)

0dIf3d

C



10

BUOEOTEXHUKA

mail@radio.ru

Ten. 208-83-05

o 1, 2005

PABWNO

NocTpoeHne KaHanoB n3o06paxxeHuns
BUAEOMarHntogdoHOB

MpuMeHseMOoCTb MUKPOCXEM NpeABapuTesNbHbIX

ycunuteneu

10. NMETPOMNABJIOBCKUU, r. Taranpor

PeMOHT BuOeoMarHMTo(oHOB 4acCTO 3aTpynHAaeTcs OTCYTCTBUEM
TEeXHUYEeCKOW) [NOKYMeHTayuuu, B 0COBEHHOCTU NPpUMHUNNNANbHBIX
cxeM. O6nerynTh ero MoOXerT Hanuyme cxXxeMm Apyrux annaparos, B KO-
TOPbIX NMPUMEHEeHb! Te )K€ KOMNOHEHTbI, B 4aCTHOCTY MUKDPOCXEeMb.
06 aromMm 6bis10 pacckazaHo B crarbax K. MNeTrponaBnoBCKOro
("Paguno”, 2002, Ne 10, 12), roe paccmorpeH 650K panuokaHana.
Hwmxe aBTOp onucbiBaeT kKaHan naobpaxeHus BugeoMarHurogoHos
u BXopawmit B Hero 6710k npeaBapUTesIbHbIX YCUTATE I H.

qmcno mogenein GbITOBbIX BUAOEOMATr-
HUTOGOHOB, BUAEONNEEePOR, BUOEO-
Kamep, BbiNYLWEHHBIX PpasHbiMy dupmamu,
WCHUCNSIETCS YXE ThICH4aMU 1 NPOAONXa-
€T pacTy. LieHbl Ha annapaTtypy MacCOBO-
ro cnpoca MOCTOSIHHO CHMXAK0TCH W NOo
MHOTUM BUOAM TEXHWUKWU OOCTUIMU MUHU-
Myma, NPeOcAONeHne KOTOpPOro Ans Npo-
nasogureneii obepHetrcs HepeHTabenb-
HOCTLIO WX BhINycka. B 2003—2004 rr. mo-
HOMOHMYECKME BUOEOMArHUTO(OHE! NPO-
paeanu no ueHe 100...150 ponn. CLUA
(oTAenbHBIE MOOENV aUaEeoNnNenepoB U 3a
70), npowurpbiBatenn DVD kutanckoro
npowvssoactea (drpmbl BBK) nnu otevye-
cTBeHHOM cbopkun (AVEST) nokynann no
ueHe syTb 6onee 100 gonn., aHanoroebie
Bugeokameps nogewesenu go 200 gonn.
BbICOKME LeHb! COXPaHSIITCH TONBKO Ha
umndpoBbIE BUOSOKAMEDH U HA& Mano pac-
NPOCTPaHEeHHbIE Yy Hac anasl 6LITOBOK BU-
AEOTEXHNKN, Takmne Kak BUOeOMarHmTo-
¢doHb dopmatoes D-VHS, miniDV (DV)
M HEMHOIOYWCNEHHBIE Mopenn S-VHS.

OpHako TPYAHOCTU, BO3HUKAIOLWWE NPY
PEeMOHTE annapaTtypbl, NOCTOSHHO HapPac-
raoT. FipyuyrHamMn MOXHO Ha3BaTtb cnemy-
rowme ¢akTopbl: PacTyLLan CTENEHL UHTE-
rpauuu, OTCYTCTBME YHUGUKALMM B NPO-
OyKUMK pasnuuHbix durpm-nponssogure-
newn, TpYAHOOOCTYNHOCTL CEPBUCHON WH-
¢doppauum, AOPOroBM3Ha CNeLVananpo-
BdHHBLIX KOMMNOHEHTOB. Ans pagwoniobu-
Tenen cutyauus ycyryobnsieTcs U Tem, 4To
PEMOHT COBPEMEHHOW BGLITOBOM 3NEKTPO-
HWKKN CTEaHOBUTCA NOYTH HEBO3MOXHLIM
B AOMALLHMX YCNOBUAX.

Hanpumep, ana psga BMaoB annapary-
Pbl NpOBEAEHUE OMarHOCTUKN HEVCTPABHO-
CTEN Y PEMOHTA HEPEAKO BO3MOXHO TONBEKO
NPy HaANVHNUKM CNEUVBALHOIO KOMMBLIOTEP-
HOro oBGOpynOBaHMs C COOTBETCTEYIOLLVMM
nporpaMmMHelM ofecneyeHmem, a Takxe
CEPBUCHBIX MHCTPYKLMIA Ha8 KOHKPETHBIE BU-
Obl TexHyky. CneyvanuavpoeaHHele BUAC
W Ogpyrve KOMMOHEHTHI ONs annapatypbl,
BhINYLLIEHHOM Ha pyDexe BEKOB 1 B Nocnen-
HEE BPEMS, MPAKTUYECKU OTCYTCTBYIOT
8 cBoGoaHOI Npogaxe 1 MoryT GbiTe NONy-
YEHB! TONEKO YEPEe3 aBTOPU30BAHHLIE Cep-
BUCHBIE LIEHTPHI, YTO 0OLINHO OYeHb OOpOo-
ro. JemoHTax Bce 60nbLIEro Yucna MMKpo-
CXEM BO3MOXEH TOSBKO NPY UCNONb30Ba-
HUW [OPOrOCTOSLLErO CNELUManbHOrO Tex-
HONOTMHecKoro oBopyAocBaHUS U UHCTPY-
MEeHTa, HeJOCTYNHbIX paanoniobuTenam.

Hepenxv cutyauun, koraa peMOoHT psi-
02 BUOOB BUAEOTEXHWKN BOSMOXEH TONb-
KO NYTEM 3aMEHb! LENbIX Y3N0B UNKU NNaT
annapartypbl (Takue pekomMeHaauymm nona-
OAI0TCA B CEPBUCHLIX WHCTPYKLMWSX Ha
npourpuieatenn DVD, Bupeokamepht
v op.). B pesynbtate peMOHT COBPEMEH-
HbIX BWAEOMarHUTOGOHOB CTAHOBUTCH
NPaKTUYeCkU HepeanusyemblM, Tak Kak
6Onbluasl YacTk 3NEKTPOHHOW "HauynHKM™
B HMX pPa3MeELLEHa Ha 0OHOM BONbLLIOK Ne-
4aTHOM Nnarte (3aMeHNTL LENMKOM MOXHO
TONLKO TB TIOHEPH!, OTAENbLHLIE HeGOoNb-
wre Nnathl U HEKOTOPLIE APYrye yanbt).

Bce vauwe pagvoniobutenn BCTpeya-
10TCA ¢ "OTKasHbiMK® annapartamu, oTpe-
MOHTUPOBATEL KOTOPbIE NO PasHLIM NPUYK-
Ham He GepyTCA He TONLKO B OOLIYHBLIX Ma-
CTEPCKMX, HO U B CEPBUCHLIX LEHTPaXx.
B nocnepHee Bpemsi MHOIo nogoGHOM an-
NapaTypb! BBE3EHO K HAM Y13 eaponenckmx
ctpaH. O4eHb MHOrVe TOProBLIE MAapKU
TAKOW TEXHVKW [aXe HEe OXBayeHbl y Hac
cepBUCHLIM OBCnyXBaHvem, a cama an-
napartypa Tpebyer afantaumm (npusene-
HUIO TEXHUHECKMX XapakTepucTuk B COOT-
BETCTBMM C YCNOBUSIMW 3KCMNyaraumm
B8 Poccvm). PEMOHT 1 anantauus 3Toil Bu-
LEOTEXHVIKI BCE XE BO MHOIMMX C/ly4asix no
cunam paguonioburensm cpeaHen Keanu-
dvkaumn. OgHaKo ANA YCNELWHOro BLiNON-
HeHns paboTr HeoOXxoOuMO peTansHoe
npeacrasneHvie 0 NpuHUMNax paboTkl, yc-
TPOWMCTBA, CXEMOTEXHUKM U (PYHKLIMOHU-
POBaHWW PasnUyHbIX BUOOB aNnNapaTyphl.

OpOHOM U3 CUCTEM BUOEOMArHUTOMO-
HOB 1 BUZEOKaMep NPV AWarHOCTUKE He-
VCNPaBHOCTEN, B KOTOPLIX BO3HVIKAIOT Ha-
vbonLLIMe 3aTPYOHEHWS, MOXHO Ha3BaTb
kaHan w3obpaxeHus. Texunueckas un-
dopmaumsi N0 HeMy TPYAHO AOCTYNHa.
B wmeroweincs nutepatype No peMoHTy
YCTPOMCTBO 1 paboTa KaHanos n3odbpaxe-
HYsi OBbINHO PACCMOTPEHB! B CambiX 06-
LMX YepTax, Yero COBEPLUEHHO HeooCTa-
TOYHO AN YCTEWHOro NpoBeaeHVs aua-
FHOCTUKW HEWCNpPaBHOCTEN, PEeMOHTa
¥ apantaumum KOHKPeTHbIX mogeneit. Mo-
3TOMY VHGOPMaLMS O CTPYKTYPE, TEXHU-
4Yeckux napameTpax v NPUMEHSIEMOCTU
CNeUNann3npoBaHHbLIX MUKPOCXEM, WC-
NONb3YEMbIX B KAHanax n3o0paxeHus Bu-
[EOMarHUTOGOHOB 1 BUOEOKAMED aHano-
roebix ¢OPMATOB, BECbMa He0OX0auma.

KaHnan usobpaxeHus BUOEOMarHUTO-
¢GOHOB U BUOEOKaMep COCTOUT U3 He-

CKONBKMX OCHOBHEIX H2CTEl: KaHana spko-
CTW, KaHana uBeTHoOCTH, 6510ka Nnpeasapy-
TENbHBIX YCURUTENEN Y KOMMYTALMOHHbIX
Y3NOB, COEOVHSIOWNX €ro C BHEWHWMWN
1 BHYTPEHHUMY UCTONHUKaMU U noTpebu-
TENAMW BWOEOCUrHanoB (pasbemamu, TB
TIOHEPamMu ¥ gp.). B oToensHbIX MOOENsxX
B COCTaB KaHana n3obpaxXeHus MOryT BXO-
OVTE BCNOMOIMaTenbHbIE YCTPOWUCTBE, HE-
obxooumbie ans paboTet @ paznuyHbix TB
cuctemax, uUdpoOBbIE YCTPOUCTaa Ans
peanusaunn  cneumnanbHbix  GyHKUWIA
v gpyrve y3nul. KOHKpeTHbie NOCTPOeHus
KaHanoe WN300paxeHus anoeoMarHuTO-
¢$OHOB M angeokamep pPasnuyHbiX GuUpm
otnnyaloTes 6onbwum pasHoobpasvem
NCNONb3YeMbIX MUKDOCXEM.

JOBONLHO OONI0 C MOMEHTA nosiane-
HUsl OLITOBLIX BUOEOMArHUTO(OHOB KaHa-
bl n306paxeHvs cobvpany Ha HeCKONb-
KMX MUKPOCXeMax CpPEOHEN CTENeHW WH-
Terpauny 1 GoNbLIOM YUCne OUCKPETHLIX
3NEeMEHTOB. B HMX BXOAMNU Takke GUNLT-
PbBl B MHTErPpanbHOM WCNONHEHUW WNW Ha
anckpeTHbix LC-anemeHTax U CTeK/sIHHLIE
YNETPE3BYKOBLIE NIMHMW 33[€PXKN.

K xoHUy 80-x ronoB cTeneHb VHTErpa-
UMM KaHanoB M300paXeHusi CyLLLeCTaeHHO
NOBLICUNACKH, WX CTanu OenaTb Ha OBYX
OONbLIMX WHTErpanbHbIX MUKPOCXeMax,
OfHa 13 KOTOpbIX paboTana B kaHane ApRo-
cTu, gpyras — B KaHane usetHoctw. Pag
GUPM-U3roTOBUTENEN MCNONBL30BaNU Ta-
kve BAC B kopnycax s NOBEPXHOCTHOTO
MOHTaXa, KOTOpble yCTaHaBAnBanu B cne-
uManM3vpoBaHHble MUKPOCBOPKK, BLINON-
HEHHbLIE Ha Kepamuyeckon ocHoee (MAT-
SUSHITA, HITACHI) nnun Ha neyaTHLIX nna-
Tax (JVC). C "cepBUCHOMN" TOYKWN 3pPEHUNA
MNEepPBLIA BAPUAHT 3HAYUTENLHO XyXe, Tak
Kak npruobpecTy MrKpocBopKky Ha paavo-
PBIHKAX AfA 383MEHB! HEVCNPABHLIX NPakK-
TUHECKU HEBO3MOXHO, NONYYUTE UX MOXHO
TONBLKO Yepes aBTOPU30BaHHLIE CEepBUIC-
HbIE LEHTPLI (Aaneko He Kaapli Tvn).

K cepenuHe 90-x rogos kaHan nsobpa-
XEHWs BCE vyalle CTanu "ynakoBLIBATL” Ha
opgHom kpuctanne BUC B 06bluHbIX DIP
Kopnycax. Kopnycax ansi NOBEPXHOCTHOrO
MOHTaxa unv B mvkpoctopkax. JInHum 3a-
LEPXKW CTany fenark B BUAE MUKDOCXEM
Ha npubopax ¢ 3apsaosoi cessbto (M3C).
Ha otaenbHbIx MUKpocxemax HeGONbLLON
CTENEHW WHTErpauumM CcTpounu Takue
GYHKUMOHANBHBIE Y3NLl, KaK OEeTEKTOpb!
SECAM, xoHeepTepbt NTSC/PAL v pas-
JNIYHBIE KOMMYTATOPLI CUrHaNoB.

B annapartype koHua 90-x rogos v co-
BPEMEHHOM CTENEHb MHTErPaLmmn KaHaNoB
n3obpaxenunn ewe Gonee ysenuumnachb.
B coctae BUC B xopnycax ans NnoBepxHO-
cfHoro moHTaxa cranv BkitovaTh Npeasa-
PUTENbHLIE YCUNUTENW 3anucwu/eoCnpo-
n3BefeHvs, nuHuM 3agepxkn Ha M3C,
BCMOMOratenbHLIe yCTpoCTBa, paHee co-
Ovpaemble Ha OTAENbHbIX MUKPOCXEMaXx,
a Takke KaHanbl 3ByKa. Ynpasnexue pe-
Xumamy paboTbl Takmx BUC 06bIYHO KOM-
OvHMpoOBaHHOE: NMBO YNPaBASIOWUMU
cUrHanamuy, NoAABaeMbIMU Ha COOTBETCT-
BYIOLLME BbLIBOABLI MUKPOCXeM, nubo KO-
MaHOamu Nno NocneaoBaTenLHOMY UHTEP-
oeiicy, 06buHO I°C.

OCHOaHBIMWU NPOU3BOAUTENAMU MUK=-
pocxem ANA KaHANOB W30OPBXEHUS BU-
[e0OMarHUTOOHOB CaMbIX PasHbIX WU3ro-
TOBUTENEM CneayeT Ha3eaTb pupmbl MAT-
SUSHITA, SANYO, HITACHI. C meHbwei
HOMEHK/IATYPO MUKPOCXEMBI BhINYCKaIOT



¢dupmbl TOSHIBA, PHILIPS. Mukpocxemsl
Manon v cpegHei CTeneHu UHTerpauvv
ONA KaHanoB u3obpaxeHus Npou3BOasaT
dvpmbl ROHM, OKI (KSS), MITSUBISHI,
NEC. B nocnegHee Bpems v dupma JVC
paspa6orana BUC pns kaHanoe w3obpa-
XXEHWA, B OCHOBHOM UCNONb3yEMLIE B co6-
CTBEHHOW NpoayKunn, a TaKXe B PASe Mo-
nenet  BUGEOMarHUTOMOHOB  GUPMLI
PHILIPS. He60nb1wyi0 HOMEHKNATYPY MUK-
pocxXem 3TOrO Xe Ha3HaYeHUn Toxe pns
coBCTBEHHOW annapaTypbl  BbifyckKaeT
dvpma SHARP. B BOCbMYMUNNUMETPOBOWM
TexHvke SOMUHMPYIOT BUC duvpmer SONY,
OOHAKO UCMOSb3YIOT TAKXEe MUKPOCXEMbl
¢dupm SANYO, SAMSUNG 1 HekoTopbIX
APYrux.

AHANWU3 CXEMOTEXHUKWU KaHanos vu3o06-
PaXEeHUs1 MHOTUX OECSTKOB MOLENnen Bu-
neoMarHTOQOHOB, NMPOBEOEHHLI aBTO-
POM, MPUBEN K CNEAYIOLLUM BbIBOLAM: OC-
HOBHble (PUPMBI-U3rOTOBUTENU HE CTpe-
MATCA WUCMONb30BaTbh B BbiMyCKaeMOW
NPOLYKLUM MUKPOCXEMbl TONbKO coBCT-
BEHHOMO MPOW3BOLCTEA; BCE PUpMbl ANs
KaHanoe n3oBpaxeHus LLIMPOKO WUCMONb-
3yl0T  Mukpocxembl  Gupm  SANYO,
HITACHI, ROHM, MITSUBISHI, pexe —
¢dupm TOSHIBA, PHILIPS; psia Mukpocxem
aTUX GUPM NPUMBHEH B BONLLLOM Yucne
mogeneit BnoeoOMarHUTOMOHOB CaMbIX
PB3NUYHBIX TOPrOBbIX MBPOK.

Mcnonb3ys coenaHHbie BbIBOSHI, MOX-
HO o6nerunTb MpPOBELEHUE BUArHOCTUKA
v pEMOHTa TexX Mogeneit BugeoMarHuro-
¢doHOB, Ha KOTOpble y paavoniobuteneit
U PEMOHTHUKOB HET TEeXHUHECKOW LOKy-
MeHTauuu. [1na 3TOro HY>XHO UMEThb NYLLb
vHGOPpMAUMIO O NMPUMEHSEMOCTU MUKPO-
CXeM B pasnuuHbIXx Mogensax. Opyrumu
Cnoeamu, ONiA NPOBEJEHUA AVarHOCTUKU
HEUCMNPaBHOCTE annapartypbl, Ha KOTO-
PYIO HET HY NMPUHLMNUATBHBIX, HU YHKLN-
OHaNbHbLIX CXEM, MOXHO WUCMONb30BaTh
no6ylo BOCTYNHYIO [OKYMEHTaLUIO (ankb-
60MbI CXEM, CMPABOYHUKW), OPUEHTUPY-
fICh HA MPUMEHAEMOCTb MUKPOCXEM.

BuaeomarHntogOHbl, B KOTOPLIX KaHa-
Nbl N306paKEHUS BbINONHEHbL! HA HECKONb-
KUX MUKPOCXEMAaX CpeIHEl CTeneHu uHTe-
rpauvm, B HACTOSILLIEE BPEMS B PEMOHT NO-
nagaloT He OYeHb YacTo. Haubonee nape-
CTHA NUHENKa Takux MUKPOCXEM, Bbinyc-
kasLasica ¢upmoit MATSUSHITA v wvpo-
KO UCnonb3yemas B BUOeOMarHUTopoHax
PANASONIC/NATIONAL (mMopenu NV-300/
330/332/333/340/390/700/2000/2010).
B pa3Hoe BpemMst K HaM 3aBO3unu GbIBLLYIO
B ynotpebneHun BUBEOTEXHWUKY 13 HAno-
HUU C 3TUM KOMMNEKTOM MUKPOCXEM, Tpe-
GytoLLyio aganTtauum ana paboTel B CUCTe-
max PAL/SECAM. YcraHaenveanu Takown
KOMMNEKT MUKPOCXEM WU B annapatypy
opyrvx  ¢upm: SHARP (Mopens
VC140ED), PHILIPS c. "HauuHkoit" oT
SHARP (mogenb VR503 ¢ Haanucbio
"MADE IN JAPAN").

PaccMatpyBaeMble MUKPOCXEMbI MMe-
10T OTEYECTBEHHbLIE aHanorv B CeEpun
KP1005, N0 HUM MOXHO HaWTWU SOBONbHO
MHOI0O MaTepwanos, OnybnukOBaHHBLIX
B pasnuuHoOi nutepatype, B TOM uvcne
B xypHane "Pagwo” 3a 1988—1989 rr.
(unKn cTateit o BuaeomMarHuTodoHe "Sne-
KTpoHKa—BM12"). 3pecb MeeT cMbICh
nepeqYncnUTb TONbKO SNOHCKWE MUKPO-
CXEeMbl U WX OTEYECTBEHHbLIE aHaNoru:
ANB310 — KP1005XA4, ANG6320 —
KP1005YJ11, AN6332 — KP1005XAS5,

-]
o C
cx MNpyUMeHsIeMOCTL
[+]
Muxkpocxema ; % WUsroroButens B MoDensix
m
AN3310K 72 | MATSUSHITA | PANASONIC — NV-180
AN3313 74 | MATSUSHITA | TOSHIBA — V109/110
AWA —
E295/E1010/KX1/XE1 O/XE100;
AN3331K 20 | MATSUSHITA | 5\ F\WOO — DVR4170/4379/4571/
4773/5176/5576; FUNAI — 5843L
AN3334K 30 | MATSUSHITA | PANASONIC — AG-5700
PANASONIC — NV-SDA0/11/207
AN33365B 36 | MATSUSHITA | 55,300/400/HD90/95/100
AN3337SB 36 | MATSUSHITA | PANASONIC — NV-F55/F 586/200
AN3375S 16 | MATSUSHITA ESA/'QQSON'C — NV-SR30/50/
AN3386NK 30 | MATSUSHITA | AKAI— VS-G405/415
VC — HR-PBO/S0IB27IT2T]
AN3389SB 36 | MATSUSHITA [390—
PANASONIC — NV-
BAT180AFS | 20 ROHM | SR70MHP10/POS; AIWA — HV-
CXTICX8
BAT244 2 ROAM | AKAI — VS462/465
SHARP — VC-6V3/VTBIA105,
HITACHI — VT-P75/P88/M827;
BA7252S 22 ROHM ORION — VH-300/530/730/830,
888/4010
PANASONIC — NV-L20/J30/340,
BA7274S 32 rorm | PANES:
BAT27TS 2 ROAM | SUPRA — SV-T23/140
HA118017 26 | HITACHI _ |HITACHI — VT-498EM
HAT18019NT | 30 | HITACHI __|SONY — SLV-X55/363/416
HAT18195NT | 30 | HITACHI __|SONY — SLV-E510/710/810
HA118122NT | 30 | HITACHI | HITACHI— M740
HA118182 30 | HITACHI | SONY — SLV-426/X57
SONY — SLV-KA170/180/1907
HAT18041NT | 22 HITACHI |\ Fo50/200/P23/531XA110/120/130
HA118162NT | 30 | HITACHI __|SONY — SLV-486/711 .
SONY — SLV-400/738/821/836;
HATBIG1ANT | 30 |  HITACHI | Sont o SLEARaTenee
HAT18291ANT | 30 | _HITACHI | SONY — SLV-E150/286/X311
AWA — HV-E101; ORION — VP-
290: SAMSUNG — VK1230/1261;
LA7320 22 SANYO | TENSAI— TVR450; SANYO —
VHR-5100; SONY — SLV-252/262;
GOLDSTAR-1295
LAT370 16 SANYO | FUNAI— V3-EEMKG
AWA — HV-
925/975/G100/110/150/M685/330;
AKAI — VS-R110/150; FUNAI —
VIP5000; SUPRA — SV-T21;
LA7376 16 SANYO | GRION — DV200R; JVC — HR-
P29/P78; SHIVAKI — SV-M16/P2;
SONY — SLV-226; GOLDSTAR —
R510/500
SONY — SLV-P30/31/51/1161XRS;
LAT3TT 2 SANYO | SO S
DAEWOO — DV-
LAT374 30 SANYO  |F242/342/442/482/542; SONY —
SLV-626
SONY — SLV-P12; SUPRA — §V-
LA7410 24 SANYO | 125 pHILIPS — VR-225
(A7216 30 SANYO | SAMSUNG — SV-30/40/70/80
GOLDSTAR — P23; SAMSUNG —
LAT411 24 SANYO | gy.106/116/126

ANB360 — KP1005XA6, AN6361 (6nnakuit
ananor — KP1005MC1), AN6362 —
KP1005XA7, AN6371 — KP1005MNC1
(B cepumn 1005 ecTb MUKPOCXEMBI 1 OIS
LpYrux CUCTEM BUGEOMArHUTO(OHOB).
CnenyeT OTMETUTb, YTO Kakux-HuGyob
APYrux MUKPOCXEM TOTO XE HasHaveHus
OTEYECTBEHHBA NPOMBILLNEHHOCTb HE BhiMy-
ckana. Mo3ToMy WCnonb3oBaHWE, Hanpw-
Mep, MUKDPOCXEM KaHana LIBEeTHOCTU
KP1005XA6, KP1005XA7, KP1005MC1 mo-
XeT 6biTb €AVHCTBEHHOW BO3MOXHOCTbIO

npv agantaumm emaeomMarHutodoHos NTSC
ans paboTl B cucTemax PAL/SECAM.

B 3HauuTEnbHOI Yactu Mogenein Bu-
FeoMarHuTodoHoB 90-x rogoeB CamblxX
pPasnnYHbIX TOProBLIX MApOK KaHan naob-
paxenus cobvpanu Ha ABYX-TPEX MUKPO-
cxemax 6onblLoWt CTEeneHW uvHTerpauun.
Bonee npoCTble MUKPOCXEMbI B HUX WC-
NONb30BANU NULLL BO BCMNOMOraTenbHbIX
yanax (nuHuuv 3anepxkv Ha N3C, netekTo-
pbi SECAM, KOMMYTaTOpbI, KOHBEPTEPHI
NTSC/PALu T. n.).

11

WIMHX3103Tng

G0-£8-80¢ "uaL
naolpesg|IBw pew-3

5002 ‘I 3N oudvd



12

BUWAEOTEXHUKA

E-mail: mail@radio.ru
Ten. 208-83-05

PAZJMUO Ne 1, 2005
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lMpegBaputenbHble ycunurenu 3anm- — CP-1, CP-2... — 0Gorbluve newar-

cu/BOCNpoun3dsBeeHus B GOnblLUMHCTBE
mogenen euaeomarHutohOHOB BbINOS-
HeHbl B BUAE OTAENbHLIX 3KPaHUpOBaH-
Hblx ONOKOB Ha MUKPOCXEMax cpeaHeit
CTENEeHW WHTerpauuy LWUMPOKONA HOMEHK-
natypol. B coBpemMeHHoi (HOBOro Beka)
annapaType npefycunuTenn BCe Yalle
BKO4aloT B coctaB BUC kaHanoe naob-
paxeHus.

B nyGnukyemoit 3pneck Tabnuue
npeacTaeneHbl CBEAEHVS O MPUMEHSsE-
MOCTVU MUKPOCXEM npep,ycvu'lmeneﬁ BU-
neomMarintTopoOHOB U BUAEONNENEPOB,
cobpaHHbie U3 pasHbix UICTOYHUKOB, B TOM
yncne wm3 pabouvx 3anvcer aetopa.
B T1abnuyy BKIIOYEHBI MUKDPOCXEMBbI
dupm, npoaykuuvio KoTopbix Haunbornee
LUMPOKO MPUMEHSIOT B MPEeaycunuTensx
BUAEOMAarHMTopOHOB CaMmbix pPasHbIx
TOProebix MapoK.

Hanpumep, pe3pabotku ¢upmbl
SANYO 3akynaiT HekoTopbie Apyrve
M3roToBMTENN ANA nocrneayolen cbop-
KM 1M NPoAaxu annaparosB nof obenmwu
TOProBbiMM Mapkamu. TakoBbIMU MOryT
6biTe FISHER, SEARS, SONY (HekoTo-
pbie mogenu). B wactHoCTW, ¢upmon
SANYO wusrotoeneHa “HauwuHka" ans
cTepeodOHNYECKUX BUAEOMArHUTOhO-
HoB SONY — SLV-262EE, SONY —
SLV-626HF. Onpegenutb npuHagnex-
HOCTb BUWAEOTEXHUKN K npoaykymum
SANYO MOXHO NO xapakTepHbiM 0OCO-
6EHHOCTAM MapkMpPOBKW Y3510B, neyart-
HbiXx nnat U obo3HaveHusm GyHKLUMO-
HanbHbIX Y3N0B Ha MNPUHUMNMANbHBIX
1 GYHKUMOHAanNbHbIX cxemax. U3 Hanbo-
nee xapakTepHblx BYKBEHHO-LUMPOBLIX
0603Ha4YeHUN MOXHO OTMETUTDL:

Hbl€ MNaThl, B COCTaB KOTOPbIX BXOAUT He-
CKOJIbKO (PYHKLIMOHASTbHBIX Y3510B;

— PW-A, PW-B, PW-1/2/3... — ncrou-
HVKW MUTaHWUR UNU KX Y35ibi;

— VD-A, VD-B, VD-1/2/3... — kaHanbl
M300paXxeHust UK 1x y3anbl;

— AD-A, AD-B, AD-1/2/3... — kaHansl
3BYKa;

— MC-1/2/3... — oraenbHbie yansl,
CBR3aHHblE C MEXaHN3MOM, ABUrATENAMM,
MarHUTHBIMU roNIOBKaMu;

— TM-1/2/3... — nnarel TaiiMepos,
yrNpasneHns v KOHTPOIs;

— S8V-A, SV-B... — cuctemsl ynpasne-
HWSt 1 aBTOPEryNUPOBAHS,

— VP-1/2/3..., VP-A, AP-A — npepga-
PUTESIbHBIE YCUNUTENN BULEO- U 3BYKOBbIX
CUrHanoB.

[nsa noscHeHus Npouecca NpoBepKU
npeaBapuTesbHBX YCUnutenei Ha pu-
cyHke wusobpaxeHa npuHuMNuanbHas
cxema npeaycunutens VP-1 (VIDEO
PRE—AMP) BuaeomarsutocpoHa SONY —
SLV-262EE. Hanpsxenuve y BbiIBOLOB MU-
kpocxembl IC181 ykaszaHo ana pexuma
3anucK, a B ckobkax — Ans pexuma Boc-
Npon3BeaeHVSN.

MNpumerenHan B Nnpenycunutene muk-
pocxema LA7320, kpome nepeuymcrneH-
Hbix B Tabnuiue Mogenei, ncnonb3osaHa
n B page Apyrux BuaeomarHutodoHOB
dupm SANYO, DAEWOO, SONY.

Mpy npoeeaeHV AMarHOCTUKN HEeuG-
npaesHOCTEN B NpeayCcunurensx cneayer
UMETHL B BUAY CIEAYIOLINE 0COBEHHOCTH:
CaMOMNPOU3BOJSIbHEIA OTKA3 MUKPOCXEM
npeaycunutener seneHue peakoe, a oc-
HOBHBLIMW NPUYMHAMM OTKA30B MOXHO Ha-
3Bartb gedektol Buaeoronosok, BBl Ha-

PYLUEHMS KOHTAakTOB COEAUHUTENBLHBLIX
pasbemMOB, pacTPECKUBAHWE MAEK BLIBO-
[0B 3NEMEHTOB (B OCHOBHOM BLIBOAOB
pa3bemMoB), MUKPOTPELLVHbLI B MEYaTHbIX
NPoOBOAHMKAX, @ TaKXe OTCYTCTBME WU
HECOOTBETCTBME HOPME NapaMeTpoB yn-
pasnsiowmx CMrHanoB U nNUTaKnWwmx Ha-
npspkeHui. MNpoBepATb HaNUYME Nocnea-
HWX CneyeT HenocpPeACTBEHHO Ha BLIBO-
Aax MUKpPOCXeM W APYrmx KOMNOHEHTOB
Tak NpoBepRIOT OQHOBPEMEHHO U LENo-
CTHOCTb NOABOAALLMX UEenen n Gunerpy-
oLKnx Apoccenen.

MepeuncnuMm OCHOBHBLIE MOMEHTbI
NPOBEPKU pacCMaTpYBAEMOro npeaycu-
nvtena. Hanvuve HanpsXeHus NUTaHus
+5 B B pexvme BOCNPOU3BEAEHUS KOH-
TPONUPYIOT Ha BbIBOLE 2 MUWKPOCXEMbI
IC181. Npw aTom curnan ¢opmbl “me-
aHgp” ons nepexknioveHns BULEOrONOBOK
vacroton 25 'y u pasmaxom 5 B ponxex
ObiTb Ha BLIBOAE 1 MUKDOCXEMBI.

lMepeson npegycunutens B pexunm
3anucK NPOVCXOAUT NPY Nofade Hanps-
xeHust 12 B Ha BbiBOA, 11 MUKPOCXEMBI
(yepes knio4 Ha TpaHnauctope Q1404
B KaHane usobpaxeHus, 6nok VD-A ans
BUAEOMarHuTopoHa SONY —
SLV-262EE). MNpu BOoCnpov3sefeHn Ha
3TOM BbIBOAE NPaKTUHECKU HYJIEBOE Ha-
npskeHune.

PaborocnocoBHOCTE npeaycunutens
NPOBEPSIOT NPU BOCMPOWU3BELAEHM TECT-
KaCcCeThl ¢ 3anvcbio curHana “6enoe no-
ne". UamepeHus xenaTenbHO NpOBOAUTL
Ha OTBETHOM 4aCTU pas3bema, K KOTOPOMY
nogkniodeH kabenb, COoeaVHSAIWMN
pasbem CN181 (koHTakT 6) npegycunu-
Tens ¢ COOTBETCTBYIOLLUM Pa3beMOM Ka-
Hana wu3obpaxeHus (ons SONY —
SLV-262EE 370 KOHTakT 6 pas3bema
CN101 6noka VD-A). Pasmax orubaio-
wen YM curHana spkocTu B 31O LEenu —
okono 200 mB. MNpoxoxaeHne YM curHa-
JIOB APKOCTU B PEXMME 3anuncu KOHTPO-
nMpyloT Ha BblBOAEe 13 MUKPOCXEMBbI
IC181.

Penaktop — A. Muxaiinos, rpagmka — 10. Anapees

Hocraeka noytoit. Paguoperanu.
Bce pna CB-cea3n. KoHCTpyKTOpHI.

3nekTpoHuka Ans asToMOOUNs.
Ycunurenn TV-curHana.

Ans 6ecnnaTHOro Karanora — KOH-
BEPT.

107031, Mockea, ab. s, 48.

www.radio.ganemann.ru

* * *

TOBAPbI — NOYTOM!

BbiCbinaem HanoXeHHbIM NAATEX0M
no Bce Poccun kHWrm, ansbomel, pa-
avopertany, paamoHabops. ..

107113, r. Mockea, a/a 10 "Mockin-
Topr”. Ten. (095) 304-72-31.

Karanor Toeapos Ha CD Bbicbinaercs
B BalleM KOHBEPTE C Mapkamu Ha
25 py6rei!

NHTepHeT-marasviy:

WWW.DESSY.RU

E-mail: post@dessy.ru




Npoctas anteHHa MB n 1MB

B. NOJIAKOB, r. Mocksa

Mpo6neMbl ¢ NPUEMOM TENEBU3UOHHbIX CUIHaNO0B BO3HUKAIOT HE
TOMBKO B YAaNeHHbIX MECTHOCTSIX, HO M HE[AaNneKo OT TeNeUeHTPOoB.
Ans ux pelueHns npeanaraeTcs UCNoONb30BaTb HUXE ONMUCHIBAEMYIO
npocTyi0 UHAMBURYaNbHYIO aHTEHHY, KOTOPYIO MOXHO YCTaHOBWTb
Aaxe Ha 6anKoHe WMy CHapYXy OKHA.

PaccmanMBaeman aHTeHHa npeg-
HaaHayeHa 4Na YCTAaHOBKU Ha CTOPO-
He poma, ObpallueHHON K TENeueHTpy.
OHa o6ecneunBaeT NpuemM Tenenpo-
rpaMM Ha BCex kaHanax kak MB, tak
1 AMB, a Takxe paavonporpavm B 060-
nx ouanasoHax YKB. Manbih BEC N Nnpo-
CTOTa KOHCTPYKLMU MNO3BONAIOT NETrKOo
€€ YCTaHOBUTb. Y aBTopa oHa yxe Tpe-
TUW rop, paamelieHa Ha Yyeppake nepe-
BAHHOINO pomMa u obecneunmsaeT xopo-
w1 npuem 15-T1 nporpamMm npu pac-
cTosHMM po OCTaHKNHCKOTO TENELEHT-
pa okono 40 kM (OHa xopoLIo NpUHUMA-
na v Ha pacctoaumm 10 kM). AHTEHHY
ocobeHHO yRO6HO UCnonL30BaTe C UM-
NOPTHBIMU TENEBU3OPaMU, UMEIOWMN
eOviHbliA Bxod Ans Bcex kadanos (MB

n OMB).
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AHTEHHa, CxeéMaTuyecku unaobpa-
xeHHas Ha puc. 1, npencraenseT co-
6011 KOMOBUHALMIO BBYX @HTEHH, XOPOLLO
N3BECTHLIX B TEXHWKE PagUOCBA3UN Ha
KB, — V-aHTeHHbl (nonypombuueckoin)
1 aHTeHHbl 6erywein sontbl (ABEB). Nep-
BafA — 3TO BMMNONb, NlydN KOTOPOro Ha-
K/IOHEHBI K OCU @HTEHHBI B HAaNpPasneHnm
npremMa. OnTMMalnbHbIN Yron Mexay ny-
4aMn 3aBUCUT OT UX AJIMHBI U YMEHbLLA-
€TCA NpU VX YAJVHEHUWN, NPUYEM OFHO-
BPEMEHHO PacTeT U HanpaBneHHOCTb
aHTeHHul. ABB COCTOUT M3 HECKONBbKUX
BUnonein, nofCcoeaHeHHbIX K OBYXNpo-
BORHON cobupaiollel nMHUK U pacno-
NOXEHHbIX B €& NNOCKOCTU OBWH 3a Opy-
riM. Y1061 YPEIMEPHO HE YBENNHUBATL
rabaputel U YNpPOCTUTL U3roToBNEHUEe
aHTEHHbI, OonuHa nyvyeil Buibpana pas-
HOW NMPUMEPHO YOBOEHHOW pnvHe BOn-
Hbl CAMOro BbICOKOYACTOTHOIO BEWwalo-
wero kanana AMB, a punonei B8 ABB
UCcNonL30BaHO BCero asa. B nyun guno-
neii Ha pPacCTOSHUN OT KOHLOB B 4ET-
BEPTb ANVHbI BOMHbI TOrO Xe€ KaHana
AOMB BrnasHbl pe3ncTopbl conpotuene-
Huem 240 Om kaxabiri. OHM NornowaloT
3HEPryio BOMH, NPUXOZSALMX C Thina aH-
TEHHbI N, TEM CAMBIM, 3HAYNTENBHO YBE-
NNYNBAIOT OTHOLLEHMNE YPOBHEW CUrHa-

NIOB, MPUHATLIX Crnepeon W c3agw,
yMeHbLLIaA 3agHWil NenecTok puarpam-
Mbl HANPAaBNEHHOCTUN @HTEHHbI. 3TO OT-
Holwenne Ha JMB (600 MINu) pocturaer
15 nb.

Mo mepe MOHWXEHWS 4aCTOThl POJb
PE3NCTOPOB CHUXAETCH, MOCKOMbLKY OHU
OKasblBAOTCA BKIIOYEHHLIMWU  61N3KO
K KOHLaM ny4yei, roe Tok man. OpHospe-
MEHHO CHUXaeTca U 3¢bdekT oT BKove-
HUA BBYX puvnonen no npuHumny ABB.
Tem He MeHee Ha uactote 180 MIy,
(BepxHMe xkanHanul MB) aHTeHHa ewe co-
XPaHAET 3aMETHYIO HanpapBNeHHOCTb,
obecneumBan OTHOWEHNE (GPOHT/ThIN
okono 6 ob.

Ha HmxHux kananax MB (60 M) Bca
aHTeHHa paboTaeT kKak npocTon "yTon-
WEHHBIN" (8 CnesoBaTenbHo, U LLMPOKO-
NONOCHLIN) pUNonNL, UMEea guarpammy
HaNPaBNEHHOCTU, BNIN3KYIO K KNaCCUYEC-
KO "BOCbMEPKE", OQHAKO C "3aMbITbIMU”™
no yposnf —10 ob Hynamun.

BxopHOE CONPOTUBNEHWME AHTEHHDI
aktneuoe 1 6nmako k 250 Om Ha AMB.
Mo mepe yMEHbLUEHUR HacToTbl aKTUB-
Haf COCTaBMNAKLAA BXOQHOro Conpo-
TUBNEHUA CHUXAETCHA, 3aTo pacTeT pe-
aKTMBHas (€MKOCTHafA) COCTaBNAOLIaN.
B peaynstate MOAynb BXOGQHOTO COMNpo-
TUBNEHUSA Masno N3MEHAETCH MOYTU B Be-
CATUKPaTHOM VHTEpPBane  4acToT.
MNpn 3TOM NONY4EHO BroONHE YOOBNETBO-
putensHoe cornacosaHne ¢ 300-0MHbIM
dupepom. Jlyylie, KOHeYHO, NCNOJb30-
BaTb NEHTO4YHbIN Kabenb, HO NoBoONBeT
N WMPOKO pPacnpoCTPaHEHHbI Tene-
¢ oHHBIN NpoBog, ("nanwa”). Y1o6ul Npo-
BEPUTbL MNOTEPU B HEM, aBTOP HapacTun
nmewoumiica dpupep anmHon 12 m or-
pe3kom B 10 M, HO 3ameTHOro ocnabne-
HUA cUrHana (yxypLeHns npuema) naxe
Ha JMB 3ameueHo He Buino.

M3aMeHeHvie XapakTepuCTUK aHTEHHbI
(BHMprILLla OTHOCUTESIBHO U30TPONMHOro
nanysarens U MOgyns BXORHOro COnpo-
TUBNEHNA) B 3aBUCUMOCTU OT HacCTOThbl
ykazaHo B Tabnuue. Npouvrpoiw (3Hak
"-" B Tabnuue) B 2,5 pb Ha Gonee AAVH-
HbIX BOMIHAX BNOMHE OBBLACHUM — pa3me-
Pbl AHTEHHBI YyTh NI HE BOBOE MEHbLLUE
onTUManeHbIX (NonBonHu). 3ato Ha AMB
BHIUIPBILL 3HauMTENEeH. JuarpaMmmol Ha-
NPaeneHHOCTM aHTEHHBI B 3TOM guana-
30HE MOKa3aHbl Ha pUc. 2 (FrOPU30H-
TanbHas NNOCKOCTb) U 3 (BepTUKanbHas
NNOCKOCTb).

KOHCTPYKTMBHO @HTEHHA MOXET
6bITb cOBpaHa Ha NNaHkKe U3 opraHuye-
ckoro crekna vonumHon 10...15 mm,
wupuHon 5...10 n pnunoii 45...50 cm.
JonyctTuMO  Mcnonb3oBatb  No6Yyio
nnactMaccoeyio. Ha nnanke BUHTaAMU
3aKpenneHbl BBYXNPOBOOHAA NUHUA
nnnHoit 40 cm n ayum punonei. Ix Mox-
HO BbIMONHUTE W3 XECTKOro npoBoaa
nnameTpom 3...4 MM Unn NPoGUNBLHOIo

(nonockosoro, M-, -, T-o6paaHoro
1 Bp.) marepuana. ABTOpP MpUMEHUn
CMUUbl OT CTaporo 30HTa, Umewmne
U-obpa3Hoe ceuyeHne. Jlyun nonyuu-
NINCb NErKMMU U ROBOMABLHO MPOYHBLIMU.
Peauncrtopbl B nydyax — MJIT-1, koTopuie
C TOPLIOB O4MLLAIOT OT KPackn 1 Bnanea-
10T B PaspoiBbl Ny4ei, onase M Topubl
pe3ncTopoB. 3TO NPUABAET XECTKOCTb
KOHuam nyudeii. dupep npunaveaioT
K ToukaMm A—A nuuuun. MNnaHky 3akpen-
NS0T Ha BEPLUMHE MauyTbl UNW Ha pamMe
OKHa CO CTOPOHLI TOYEK NUTAHUS.

3HaueHune Ha

vyacrore, My
60 180 600
Bomrpuiw, b +0,5 | +7,5
Moayne Z;, Om 250 350 250

XapaktepuMcTuka,
eaMHMUa uamepeHus

Puc. 3

B cnyyae npuvema ropua3oHTanbHoO
NONSAPU3CBAHHBLIX BOMH MNONOTHO aHTEH-
Hbl TAKXE pacnonaraloT B ropuaoHTans-
HOW MANOCKOCTU, NMPUHEM MayTa MOXET
6biTe MeTannnueckon. Npn BepTukans-
HO MOMAPU3OBaHHBIX BOMHAax (Hanpu-
mep, YKB Belianue) nyywie NCnono3o-
BaTh OVANEKTPUYECKYID MauTy. Metan-
NINYECKAA MauTa B TaKOM Cnyvae OOonx-
Ha HaxoOUTbLCA MNO3afWN aHTEHHb Ha
paccrofaHnn He Menee 15 Cm OT Touek
MUTaHWsa, OOHAKo NpPUeM B gunana3cHe
MB u13-3a 3TOW MauyThl MOXET yXyh-
WINTBLCA.

K Tenesn3opy unun paauonpuemMHUKY,
NMEIWNM  75-OMHBI  KOAKCUanbHLIN
BXOL, BBYXNPOBOOHLIA (puaoep noaknio-
4alT Yyepe3 CUMMETPUPYIOLLE-cornacy-
owee ycrporicteo (CCY) 300/75 Om 3a-
BOABCKOro mnarotoeneHus. Bnonde no-
noipet n CCY, NpUMEHEHHOE B KOMHaT-
HbIX TENEBU3NOHHBIX TENECKOMNYECKUX
AHTEeHHaxX.

Penaxrop — A. Muxaiinos, rpagpuka — 0. Angpees
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14 YABOEHUe 4YMcna nepekxknoyaemMbix

nporpamm B Tenesusopax 4YCLUT
. KOPOTKOB, n. Byua Knesckoi# 065., YkpanHa

B nawem xypHane 6bina onybnuxkoeaHa crarbs A. KopoTOHOLUKO
"YBennyexnme uucna nepeknioyvaemsiX nporpaMm B TesIeBU30pax
3YCLT"” ("Pagno™, 1999, Ne 11,c. 6, 7; Ne 12, c. 14, 15), B KOTOPO#
nogpobHo paccMoTpeH cnocob ycTpaHeHUss HefocTaTka TesIeBU30-
poa, ykasaHHbIX a ee Ha3BaHuM. C Takoii e npobnemosi cTankusea-
loTrcs ¥ Bnagensubl psga reneansopos 4YCLT, xora n o6opynoeaH-
HbIX CHCTEMO# AMUCTaHLMOMHOro ynpasnexuvs. OnbiTOM peLueHus
8Toi#i npobnemsi  gennuTcs aBTop nybnukyemMoii cTraTtem.

BUOEOTEXHUKA

E-mail: mail@radio.ru
Ten. 208-83-05

PALUO Ne 1, 2005

crpanax CHI B akcrinyaraumm Haxo-

AVTCA eLe MHOro TeNeBU30POB HEeT-
BepToro nokoneHnss — 4YCLT. BonbLUvH-
CTBO M3 HUX MPEKpacHo paboTaloT, OHM
cHabxeHbl CUCTEMOW AUCTAHLMOHHOIO
ynpaenexus (CAY) Ha Mukpocxemax ce-
puun KP1506 n Het HeoBXxoammMocTh nx me-
HATb. OaHaKo CylleCTBEHHOoE yBenMyeHne

nAET NepekioyaTh TEeNeBU30p 3TUM Xe
NynbTOM Ha ACNONHUTENBHYIO FPyINy Ha-
CTpavBaembiX kaHanoB. [nA Takoli uenu
WCMNONb30BaHbl  KHOMKU  BbIKMIOYEHUA
N BKNIOYEHUA 3BYKA Ha MynksTe, NpUYeM ca-
Ma GyHKUMA BBLIKIIOYEHUA U BKIIIOYEHUA
3ByKa MOMHOCTHIO COXPAHAETCS.
YcrpoiicTteo paspabotaHo ons npume-

cormnacyLLnii YPOBHU, U YEPEe3 3NEMEHT
DD3.1 nocrynaet Ha popMnpoBaTenb UM-
nynsca 3azepxkn (Bxog C Ttpurrepa
DD1.2). Ana Toro utobet cpasy BepHyTb
3BYK, H2KMMAIOT TYT X€ M Ha KHOMKY ero
BKNOYEHUA. MIMnynbC 3a4epXku paspe-
waet pabory Tpurrepa DD1.1. Bxop
C Tpurrepa Takxe Yyepes TpaH3uCTop Co-
rnacoBaHusa ypoBHel VT1 nopkmouyeH
K KOMnekTopy TpaH3auctopa VT8 moayns
A4.1 B Tenesnsope. Ha konnekTope 3TOr0
TPaAH3UCTOpa BO3HMKAET ypOBEHL 1 B MO-
MEHT MepeKNoyeHns TENEBU3opa Ha nio-
Goit ppyroit kaHan. Ecnn B TedeHue Tpex
CEKYHJ, MOCNE HaXaTUA HA KHOMMKY BLIKNIO-
YyeHus1 3ByKa nynsra Y nepeknounts Te-
neBu3op Ha nobol M3 kaHanos, TpUrrep
DD1.1 nepexkmoumTCca B MHOE COCTOSIHME.
Tak nepexkNoyaloT rpyninbl KAHaNoB.
Bubixopbl Tpurrepa DD1.1 ynpaesnsioT
mynsTMnnekcopamu DD2 B pononHurens-
HOM yCTpOWCTBE 1 B Mopayne A4.2 teneeun-
3opa. [na 31oro BeiBOA 6 MynsTUNNEKCO-
pa DD2 mopynsa A4.2 Tenesn3opa OTKMIO-
yeH o1 o6Lero Npoeoga u NOACOEANHEH
Kk BbiBOAY 1 TpMrrepa DD1.1 pononHurens-

< | 6o/ 8 DD7 =

4UCna KaHaNOB TENEBU3UOHHOIO BELLAHUMAT HeHus B Teneemnsope “OpuM3OH —  HOMO yCTPOWCTEA. YpoeeHb 1 Ha BbiBOAE 6
KA42,
63 Beib 6 002
7011 017
7 4 " K 6516 16 DD1, D02, 7 +126
% 0 | Els[rr 8616, 14 O3 J 1o
i PP Iy e
. Lt
K A4t Vit 3] iy 5 RE1ZK 7 X168 7 B
Koanexmopy VI8 — I
& YRl ¥ AP K 6516 8 111,
T Rt 10x m 2 6018.7,6 12,
P 17 27mkx R;\I ” bub. 7 D03
0 1mx X166 LT
100K X168
02 K561KNZ
RY I aglnp
30k g ﬂ% 71
K A41, ]
buiB 6 D1 Z 77K fase VI5
"‘ viz J 17— base VIE B
\hy 4 K base V17
R3 10K D03 K56151A7 6 ? gq—bj( baze VIg Vot KA42,

(66 11 177 ~—ed ! 1 Guse VI
I G20 1oz VII-VII0 KT315M  VDI-VDS KJ510A

Puc. 1

3a nocneaHue rogbl BLIABUNO B 3TUX TeNe-
BU30pax OAMH HEQOCTATOK — B HUX UMe-
I0TCH TONBKO BOCEMB MPEABapUTENEHO Ha-
CTPOEHHbBIX NEePEK/TIOHAEMbBIX KAHANOB, Ye-
ro, KOHEe4YHO, HEOCTATOYHO B COBPEMEH-
HbIX YCNOBUSX. PazymeeTcs, MOXHO 3ame-
HuTe C1Y Ha HOBYIO, LOAIOILYI0 BO3MOX-
HOCTb NepeknoyaTb 55 1 6onee pUKCUpo-
BaHHbIX KaHanoB. Ho Npn HanuyMK xopoLlo
paboTatowein crapoit CAY MeHsTL ee He
Ou€eHb Xo4eTcsl. K TOMy Xe 1 CTOWT OHa He-
mano. f[la u KaHanoB HyXHO BCEro nvllb
NpUMepHOo B ABa pa3a 6onblue (BO BCAKOM
cnyvae, Nnoka).

OnuceiBaeMoe HUXE AOTOJIHUTENBHOE
ycTpoiicTBo aobaenseT B TeneBu3op
4YCLT eile BOCEMb KAHANOB C UCTONBL30-
BaHmeM ctapoii CAY. MNepepenka saknmo-
4aeTCA B YCTAHOBKE AOBOJSIBHO MPOCTON
nnatel B TENEBN30p, He TpebyeT HMKAKoM
nopabotku nynsta Y. YCTpoMCcTBO NO3BO-

51TLI4490", NO3TOMy BCE TOHKM MOAKMO-
HYeHUA AOMNOMHUTENBHON MAaThl yKasaHbl
B COOTBETCTBUM C 3aBOACKON CXEMOM 3TO-
ro tenesn3opa. OaHako oHO MOXeET GbiTb
UCMNONB3OBAHO U B OONBLUMHCTRE APYrmX
annapartos 4YCLIT.

MpuHuunuaneHaa cxeMma [OMNONHU-
TENIbHOrO YCTPOWCTBa MpeacTaBneHa Ha
puc. 1. OHO cocTouT U3 nepeknoHaTens
rpynn kasanos (Tpurrep DD1.1), ¢popmn-
poBaTens UMMysbCa TPEXCEKyHAHON 3a-
nepxkn (tpurrep DD1.2), nepeknoyatens
AOMNONHUTENBHBLIX KAHANOB (MYJSIETUMNNEK-
cop DD2) 1 y3noB HacTpoiikm Ha Nporpam-
Ml {TpaH3ncTopbl VT3—VT10).

Mpy HaxaTum Ha nynkTe Y KHOMKW Bbi-
KNIOYEHUA 3ByKa Ha BbiBOoge 6 BUC
KP1506XN12 (DD1) Mogynsi NOrMu4ecKoro
ycTpoiicTtea A4.1 B TenEBN30pe NOABNAET-
cA ypoBeHb 1, KOTOPLI B AOMOAHUTENb-
HOM YCTpOICTBE Hepe3 TpaHaucTtop VT2,

KaXA0ro MynbTUNIEKCOpa 3aKpPLIBAET BCE
€ro Ko4n, HeE3aBUCUMO OT CUTHanOB Ha
Opyrux BxoAax, a ypoeeHb 0 paspelwaer
ero paboTy, BKNo4asa HeoOxoaumMyIo rpyi-
Ny KaHanos.

HacTpoiiky Ha kaHasbl B AOTONHUTENb-
HOM YCTPOICTBE ZenaloT aHanornyHo Ha-
CTpolike Ha KaHanbl B CaMOM TENEBU3OpE
NoOACTPOEYHBIMKU  pe3uctopamm R25—
R32. Ceetoguopn HL1 nHanumpyeT BKIO-
YeHue AOMNONHUTENBHOM Ipyrbl KaHaNnoB.
lene C1R6 ob6ecneymBaeT yCTaHOBKY
Tpurrepa DD1.1 pononHUTENLHOro YCT-
pOMCTBA B HYNEBOE COCTOSHUE MPU BKIO-
YEHUU TMTaHKSA, T. €. BKJIIOYAET OCHOBHYIO
rpynny KaHanoe Tenes13opa.

YcrpoicTeo cobpaHo Ha neyatHom
nnare U3 pBYCTOpPOHHE GONLIMPOBAHHOIO
CTEKNOTEKCTONMUTa. Heprexu npoBoaHU-
KOB W pacnonoxeHmne aetanel Ha el no-
KazaHbl Ha puc. 2. MNnaty pa3meLLaT Ha
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Puc. 2

60KOBOI CTEHKe BHYTPW Kopryca Tenesu-
30pa v NOAKJIIOHAIOT K €ro LersiM B COOT-
BETCTBUM CO Cxemoii. [na noctyna Kk noa-
CTpOEUHBIM pe3ncTopam B MNacTtMacco-
BOI 3a4Hel KphLKe anrnapara Heobxonu-
MO Npope3arb OTBEPCTUE HYXHbIX pasMe-
pos. Ceeropmon HL1 3akpennsior kneem
Ha nepeaHe naHenu Tenesu3opa.

B ycrpoiicTBe NpumMeHeHbt NOCTOAHHLIE
peavcTopel MAT unu nobuie apyrue. Moa-
CTpOeyHblE PE3UCTOPLI — MHOroo6opoT-
Hole CN5-14, CN5-22. KonpeHcaropbl —
nobbie. Mukpocxemel cepunt KS61 moxHo
3aMeHWTb aHafIoruiyHBIMKU U3  cepun
KP1561 wnn 564 (npw ycnosun uameHe-
HUA nevarHoi rnatel). Kpome KT315MU,

Ha no3uuusix VT1, VT2 MOXHO yCTaHOBUTB
TpaHaucTopbl cepumn KT315 ¢ niobeim apy-
MM 6YKBEHHBIM VHOEKCOM wnw niobbie
ApYyrue CTpyKTypbl N-p-n, @ Ha Mo3uumsx
VT3—VT10 — KT3102A, KT31026,
KT3102E, KT5034, KTS503E. [Aduopb
KA510A sameHumel Ha KOS21A. CeeTtopu-
Of, MOXHO UCNONb30BaTh NI0GONA. .
MpaeuneHO cobpaHHoe U3 ncnpaBHbIX
neranen yCTpoucTBO B HanaxuBaHun He
Hyxzaercs. Briouus TEnesmn3op B CETh,
npoeepsitor ero pabory. Haxumalor Ha
nynsre Q1Y nocnenoBarenbHO Ha KHOMKN
"Bbikn. 3ByK”, "Bkn. 3ByK™ ® Ha KHOMKY
noboro 3 BocbMu KaHanor. MNpu 3Tom
noJxeH 3aceetutbcsi ceetoauon HL1

¥ TENEBU30P DOMKEH NEPEKIIONUTECS Ha
NONONHUTENBLHYIO rpynny kaHanos. [le-
PEeKMoYas HyXHbBIE KaHanki, yCTPOWCTBO
oo4YEPEAHO HACTPamBaloT Ha OOMONHU-
TeflbHble CTaHuuK MOACTPOEYHbIMU pe-
3uctopamu R25—R32. MNMpu 3TOM HYXHO
UMETb B BUAY, 4TO fOJSIOXEHUS NEPEMbI-
yek BeIbopa nopananas3oHoB HACTPOVKK
(1, 11, Ill) B OCHOBHOW rpynrne KaHanos OT-
HOCAITCSA Takxe W K AOMONHUTEeNbHOMN
rpynne. Npu NOBTOPHOM Haxaruu yka-
3aHHOl BblLue KOMBUHaLUY KHOMOK Tene-
BM30p NepeKIYUTCS 06paTHO Ha OCHOB-
HYIO Fpyniy KaHanos.

Penaktop — A. Muxaiinos, rpagmia — 0. AHapees

3amMeHa CTPO4YHOro
TpaHcdopmaTopa
TBC-110MNL16M Ha TBC-110MNL15

A. CJIMHYEHKOB, r. Ozepck YenabuHckoii o6.

nocreaHvie ronbl CTPOuYHBIE TpaHc-

dopmatopel TBC-110MNLL16MN ana pe-
MOHTa mopyneii MC-1 TpyoHO Hawutu
B MpOLaxe, XOTsi TeNeBu3opbl C TakuMu
moaynsimu moryT paborarh elle oYeHb He-
nnoxo. B npopaxe wmelorcs TpaHcdop-
maropsbl TBC-110ML15, ucnonb3yembie
B MOOynsiX CTpOuYHOI passepTku MC-3,
KP-401 (» np.) 6onee no3aHux TeENEBN30-
poB 4YCLIT, SYCLIT.

Benueawmii u3 crposi TpaHcgopmarop
TBC-110MNL 161N MOXHO 3amMeHUTh TpaHc-
¢dopmaropom TBC-110MNLI15, ecnn ero no-
pabotarb. A 3TOro Ha MarHUTONPORBOA,

TpaHcdhopmaropa HamarsLIBaloT ABE AOMNON-
HUTENBHBIE 06MOTKU 3 1 4 Tak, KaK 3CKU3HO
1306paxeHo Ha pUcyHke (pacnonoxeHue
BbIBOAA 15 nokasaHo ycnosHo). Kpome To-
ro, B TpaHchopmarope OTCYTCTBYIOT BbIBO-
Okl 2 1 6, XOTA Ha kapkace 5 pna Hux npeay-
CMOTpeHbI OTBEpPCTUS. B Hux Bctrasnsior
OTPEe3Ku NOAXOASALLEro TONICTOrO NPOBOAA,
K KOTOPbIM MOTOM NPUManBaIOT KOHLbI AO-
noNHUTENBHBLIX OBMOTOK. 3T O0BMOTKWU
pacnonaratoT Ha NPOTUBONONOXHOW OT 0C-
HOBHOI 06MOTKU 6 YaCcTu MarHUTONpoBoaa
1, He pasbupas TpaHcdopmarop. OHu co-
nepxar ro 24 eutka npoeoaa N3B-2 0,3.

Ons HaMOTKKM CHawana pacrnonaratior
TpaHcgopmarop BeIBOAAMWU BHU3, KaK Ha
pucyHke, CO CTOpOHb BeIBOOOB 2—5.
Ha ceoGoaHbIl CTepxeHb HaKnaobiBalT
OBa-TPU CNOS MONOCH U3ONSALUOHHOWM
TpaHcgopmaropHoit Gymarut 2 LmMpuHoi
npumepHo 30 MM, NOBEPX KOTOPOW U Ha-
MaTbiBalOT ABe 06MOTKK, KakK Ha pUCYHKE.
PaccTosHWs OT Kpaee nosiock! Bymarut Ao
06MOTOK 1 mexay obMoTKaMu MpuMepHo
0OUHaKOBL U paeHb 4...5 mMm. Hamarbisa-
10T UX CHU3Y BBEPX OT OCHOBaHWA NpoTus
4acoBOW CTPESIKU, ECN CMOTPETL CBEPXY.

3arem Havano nepeoit 0bmoTn 4 co-
€OQUHAIOT C BCTaBNeHHbIM BLIBOAOM 2 Ha
KapKace, a ee KOHeL, — C BbIBOJOM 3, K KO-
TOPOMY NpunasiH BeIBOA 3 cekummn 3—4 oc-
HoeHoM 06moTku 6. Havano Bropoii 06MoT-
K 3 COEAMHSIIOT C BLIBOAOM 5, K KOTOpPOMY
npunasH BbiBOA 5 cexummn 4—5 OCHOBHOM
06MOTKK, @ KOHEL, BTOpOiA OONONHUTESb-
HOt 06MOTKM 3 — K BHOBb BCTaBIeHHOMY
BbIBOAY 6. [lononHurensHele 06MOTKU U30-
JIUPYIOT OBEPX MATBIO-LUECTHIO CNOSIMU
TOl e TpaHcdopmaTopHoii Gymarn.
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JononHvrenbHele 0OMOTKM NpeaHasHa-
YeHbl 418 HOpPMUPOBAHUS MONOXUTENBHONO

M oTpuuarensHoro Hanps>xenvs 250 B
CNOX ans nuTaHua yCTpOMCTBa KOPPEeKLWK |

noAyLIKOOBpa3HbIX MCKaXKEHWIA MO BEPTUKA-
wm (Tl —TK-1,L2— Pd-1,C11,C12, R21—
R24) nna kvHeckona ¢ aenstaoctpasHbiM
PACMONOXEHNEM 3SIEKTPOHHBIX MPOXEKTO-
poB n 6rokom ceegeHvs BC-21 (CMOX —
CTPOYHBLIE VMMYNbCLI 0BPATHOro X04a).

PepaxTop — A. Muxasinos, rpagwka — 0. AHapees

IXXOUCTHUK
ynpaenser
Bugeourpou B TB

B. KATAJIOB, r. fipocnassnb

BnOJ‘IbSOBaHMM y HaceneHus UMeloTcH
TENEeBn3opel Mapkn "Butase” n aopy-
rme, 06opyaoOBaHHEIE BCTPOEHHOWN Tene-
wrpoi. O6bIYHO yNpaBneHne el NponCcxo-
avT KHOMKamy nyneta [1Y Tenesu3opa, 4To
0O4eHb Heyao6HO.

C uenblo yCTpaHeHNst yKa3aHHOTO He-
pgocrtatka MOXHO [OMNONHWTL  MNynbT
LOKOWCTUKOM OT niobon BMgeourpel, Ha-
npumep, "DENDY", "SEGA™ v T.n. Ona
3TOro0 HEOOBXOOVMO Ha KOpryce nynsra

AY ycTaHOBUTHL pa3beEM KaK MOXHO

MEHBbLUWX Ppa3MepoB U MHOMOMPOBOAHLIM
rmbkvm kabenem COBOMHUTL Nnapannenb-
HO KHONKW nyrnsta MY, vucnonb3yemole
B BUgeourpe, n GpyHKUNOHANLHO aHano-
TVHHBIE KHOMKW AXOWCTWKA, HanpuMmep,
KHorky "4", "5", "6", "OK" nynsta u kHon-
ke, "y ""START" axoicTuka
COOTBETCTBEHHO.

Nepepn Tem, Kak 3aHATLCA Urpon, NyrbT
AY pacnonaraiot tak, 4Tobul ero MK nany-
YeHwe BecnpenATCTBEHHO Monagano Ha
dotonvon poronpremMHrKa Tenesm3opa.
YnpasneHvne Buoeourpon Tenepb Npowuc-
XOAVT 3neMeHTaMy AXONCTUKA, YTO Ha-
MHOro ynobHee v npoLLe.

Bonee onbitHEIE paawoniobuteny Mo-
ryT cobparb aHanoru4Hoe nynsty AY yct-
poiicteo UK wmany4enun, 3a0eicTBORAB
3NeMEeHTHI ynpaBneHust AXOUCTVKA U KO-
MaHabl, CNonb3yemeble B BUgeovrpe. Yc-

TPOWCTBO pPa3MeLLaloT B KOPIyCe AXOn- |
cTvka (B DOMNBLUMHCTBE W3 HUX 3TO BO3-

MOXHO), pacnonoxwe WK wanysaowmi
OVOA B €ro NepepHen Hactu.

Penaxtop — A. Muxaitnos

MuHuMnsauma WymMmos
npeaBapuTesibHbIX YyCUNUTENEN

MUCTOYHUKA CUrHana

. C. ATEEB, r. MockBa

npegbigylien 4actu cratbu Obin

‘nMpvBeneHbl  pes3ynbTaThl  pacyeTa
YPOBHA B3BELWEHHBbIX WYMOB AByx YB:
Ha OP37 n "npeanbHOro”, npyyem Koadg-
GuLMeHT B3BEWeHHOro wymMa YB Ha OY
coctasun noqtu 10 nb. 310 HEMano.

EctecTtBeHHO, BO3HWKAET XenaHwe pa-
306paTbes, OTkyAa "HabvpaeTca” CTONbLKO
LWyMoB. B aTOl CBA3WM CTOUT HANOMHWTD,
4yT0 SPICE (» ero knoxul) npegocrasnaeT
BO3MOXHOCTE HE TONMBbKO pacyeTa Utoro-
BOrO yPOBHS LLYMOB, HO V1 aHa/113a BK/1a4a
KaXJoro 3/IeMeHTa YCWINTE/IS B CreKT-
panbHyKw nNNOTHOCTb BbLIXOQHOIO (MJ'IM
BXOOHOro) wyma. Tonbko UMeA 3TW KOnu-
YECTBEHHBIE AaHHbLIE, MOXHO 0BOCHOBAH-
HO CyauTb O uenecoobpa3sHocT Mogvdu-
KaLum CxeMm.

. O HeKkOTOpbIX 0CO6EHHOCTAX NPOEKTUPOBAHUA MaNOLIYMSILMX
| ycunuTenei npu CcylecTBEHHO PeakTUBHOM HMMNefAaHce

MAOTHOCTb BLIXOAHOTO LWyMa Mpy 3TOM
BO3pacTaeT B 6OMbLUEH CTENEHW, HEM MOo-
JNE3HblI curHan. To ecTb Ncnonb30BaHue
KOHTYpa Ha BXOAE B AaHHOM chny4ae (npu
[OCTaTOYHO ManoW CneKTpasbHON MnoT-
HocTn JAC wyma OY) npveogviT K yxya-
weHmo OTHOWeEHVA curHan/wym. O6pa-
30BaHue Ha Bxoge YB HacTpoeHHoro LC-
KOHTYpa ansa dpopmmposaHnsa BY noabema
AYX yHacnepoBaHO W3 NaMoBOW 3Noxw,
korga HanbonsLuve NpobnemMel co3naBano
HanpsixeHwe Wwyma camumx namn. K coxa-
JNeHvIo, aTa owwnbka Ao cvx Nop NMoBTOpPS-
€TCA B 60NbLUMHCTBE NPOMBILUNEHHbIX YB.

Hawbonee paLVOHANbHLIM PELLEHVEM
B TAKOW CUTYaLWUW ABNSETCH yCTpaHeHwve
nemnunpyowero pesuctopa (R1 ha
puvc. 3) 0OQHOBPEMEHHO C BbIBEAEHWEM pe-
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CnexTpanbHas NNOTHOCTL NPUBEAEHHOM
Ko BxoAy nontoi 3AC wyma, HB/NTL
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Mpwv nepBOM Xe B3rnaae Ha pe3ynbTa-
Thl COOTBETCTBYIOLLErO pacyerta ia YB Ha

1 OP37 craHOBUTCH O4YEBVOHLIM, 4TO OC-

HOBHBLIM UCTOYHUKOM BY wiyma siBnsietca
peauctop R1 (cM. puc. 3 B npeabigyLLei
YacTtu), orpaHwHmBaloLmiA nogbem AYX,

.. C03paBaemMoro konebarenbHbIM KOHTYPOM

Ha OCHOBE VHAOYKTMBHOCTY B. LLlymMOBO

| TOK 3TOro pesncropa (ero crnekTpanbHas

| nnotHocTL novtv B 1,5 pasa 6onbLue cne-

KTPasbHOW NJIOTHOCTY BXOOQHOIO TOKA LUy~
ma OY un paeHa 0,56 nA/Mu"?), smecte
C WymMOBBIM TOKOM OY, “"packaivsaet”
KOHTYP W YBEJNIMHMBAET CMNEKTPANbHYIO
MNOTHOCTB LLYMa, NMPUBEAEHHOIO KO BXO4Y
¥B, B NONHOM COOTBETCTBMM C 3aKOHAMMU
TepmoavHamukn. B wTore criektpansHas
NMOTHOCTL NMPUBEOEHHON KO Bxogy YB
cymmapHon 34C wyma pacter ¢ 4acTo-
Ton n Ha 15 kly BO3pacrtaer BoBOE
(puc. 5). BaxHO, 4TO crnekTpanbHas

fMponomxenne.
Hqugqq CM. B "sz.;uq", 2004, Ne 12

3000
YacroTa, Ny

30HAHCHOM 4acTOTbl BXOOHOINO KOHTypa
{LssC1) BBEPX 32 Npepenbl paboyeii nono-
Cbl HacToOT. MHTerpancHeln (B LUMPOKONA
nonoce 4acToT, BKIOYAIOLEN PEe30HAHC-
HYIO HacTOTy) ypOBEHL Wyma YB npu atToM
no4T™ HE N3MEHUTCH, HO MAKCUMYM CIeK-
TpanbHOM NAOTHOCTW LWyMa CTAHBT Y3KO-
NONOCHBEIM U CMECTUTCA B yJibTPa3ByKO-
Byl0 06nacTb. "lepeHeceHHbIn” B y3KylO
yIbTPA3BYKOBYIO MONOCY WyM NepecraeT
6bITk CALILLMMBIM, KPOME TOTO, €ro JIerko
nopgaesutb ¢ nNomowbio OHY unn pexek-
TOPHOro PUNLTPA, NMPAKTUHECKW HE BNUSA-
IOLLMX HA MONE3HBIN CUrHan.

MNopobHbie NMPYEMBI HOCAT Ha3BaHWe
NPOTUBOLLYMOBO KOPPEKLIMM U MPULLINK N3
TENEBU3NOHHON TEXHVIKW, TOe BNBPBbIE OC-
TPO BCTANA 3312438 ManOLLyMSLLLErO YCUIB-
HWA cUrHana or CTO4HMKOB, UMEIOLLINX Yu-
CTO peaKTVBHLIN UMMEAAHC (NepeaaloLmx
TENEBU3VOHHBLIX Tpybok) [6]. Npumenn-
TeNeHO K YB a10T NpreM OKasbIBaBTCA Ca-
MbIM 3P PEKTUBHLIM CMOCOBOM CHUXEHUS
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C HU3kopo6poTHolA B

BY wyma BXOOHOW LEen, Kk TOMY Xe npu
3TOM MNOYTU YCTPAHAETCS BVsiHWE pa3bpo-
ca v uameHeHWiA HaykTvBHOCTU B (Npu ee
usHoce) Ha AHX kaHana BOCNpOoU3BeAeHUs.

Tem He MeHee, MO OLEHke aBTopa,
HU oauH 13 6Gonee YeEM COPOKA U3BECTHBIX
eMy CepuUHLIX UNN ONMCaHHBIX B NUTepa-
Type YB, kpome YB, “cronbaylouwmx pe-
XUM "BUPTYanbHoro 3ambikanusi” B [7,
8], He cnocoben ycTolumBo pabotaTb
¢ BeICOKOAOGPOTHOM deppuToBoii M'B 6e3
VCONB30BaHUS LUYHTUPYIOLLErO pe3uc-
Topa. OcoGeHHo npu HacTpoike pe3oHaH-
Ca BXOAHOW LieNn Ha 4acToTy Bhilte 35 kI
(nobpoTtHocTh Nopsfka 50...100). Mpu uc-

A4X netneBoro ycuneHust
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nonek3oBaHUu "mMetannudeckux” B nob-
POTHOCTb He npeBbllaeT 5...7, Tak kak
ponb femndupyoLLero peaucropa (U uc-
TOYHUKA LLIYMOB) BHINOAHSIOT NOTEPU
B marHutonposoge B.

MpuvynHol HeycToumBoCcTM YB siBnsi-
eTCsl pe3kuiA PoCT MMnenaHca BXOAHbIX
Lenei Ha pe3oHaHcHoM YacTtoTe. MNMpu uc-
nons3osaHun B YB nocnepoBaTenbHOR
OOC no HanpsxeHUO (napannenbHas
OOC B YB HenpakTuyHa rno uenomy psny
NPUYKH) 3TO NPUBOAUT K PE3KOMY nane-
HUWIO NEeTNeBoro ycuneHus B obnactn pe-
30HaHCa, a NpU HegoCTaTke MeTneBoro
ycunenust — U K camoBo3byxaeruio YB.
Ona vnniocTpauvy BoO3bMEM Npeasapu-
TenbHbi YB npodeccnoHansHOro MarHu-
TodoHa moaenu A820 onHoi U3BECTHOM
weenLapckoi dupmel (puc. 6). ABTop
3TON CXeMbl, N0 UMEKWUMCSH [aHHbIM,
B. Bernet. CTpykTypHasi cxema 3T1oro ycu-
nutena — Tunosasi ansi 6oNbLLIMHCTBA Cy-
nep-Hi-Fi YB, un B 0606uieHHoM Bupe ee
MOXHO NpefcTaBuTL cneaylowmm obpa-
3oMm (pue. 7). HenocpeacTtseHHo (Unuye-
pes pasfaenurencHbii koHaeHcaTop) K B
NOAKMOYAETCS YNPaBAsiOLLWIA BHIBOL, Ma-
NOLLYMSILLEr0 YCUNUTENLHOrO 3nemMeHTa
(6a3a, 3aTBOpP TpaH3UCTOpa WUNKU ceTka
namnbl), K obLiemMy anekTpoay (3mMutrepy,
WUCTOKY UNU KaTORly COOTBETCTBEHHO) MOA-
BOAUTCSI CUrHan oT ManoLymsiLen (Hu3-
KOOMHOW 1/uAn peakTUBHOWN, Hanpumep,
TpaHcdhopMaTOpHOIA) Lienn nocneaosa-
TenbHo OOC, a BbIXOOHOW 3NeKTpofn
(KONNeKTop, CTOK, aHOA) NOAKMOYEHB! KO
BXO/ly NOCNeayLvX Kackaaos yeuneHus,
BLINOAHEHHBIX, KaK NpaBuno, Ha OY.

Ananuz AYX n @YX netneBoro ycune-
Husi noaoGHol CTPYKTYypbl C MOMOLLLIO
SPICE BbINonHsieTcs o4eHb Nerko (Cm. pe-
3ynbTaTel Ha puc. 8), Ho Npu HeobxoanMo-
CTW 3TV pacHeTHl BronHe MoryT 6biTh npo-
nenaHbl U Bpy4HYIO (4TO B CBOE Bpemsi
1 6bino caenaHo asTopom). Ha puc. 8 noka-
3aHBl A4X 1 PYX netnesoro ycuneHus aisi
OByX cny4aeB: OObIYHOM CXembl BXOAHBIX
Leneii (C pesoHaHCoM Ha 22...25 k', v fo-
6pPOTHOCTLIO OKOAO 2) U “"Helymawen”,
¢ pobpoTtHocThio okono 100. B nocneaHem
cy4ae BO3HUKAET Mofioca YacToT, rae neT-
neBoe ycuneHue A napaet Huxe 1 (oT npu-
mepHo 24 no 25 ky), a pas3oBbI CABUT ¢
HAa HM3KOYACTOTHOM Kpae 3ToW MoMochl
npesbilLaer 180 rpagycos — ycnoBusi ois
camoBo36yxaeHuss Hanmuo (cm. puc. 9).
Kak BuaHo 13 xona AHX 1 @YX, ymeHblue-
Hue u 6e3 Toro HeGonbiuoi mybuHsl OOC
naxe Ha 10...20 nb He o6ecneunT ycTonyu-
BOCTU B 31O cutyaumu. Kpome Toro, ¢ak-
Tuyeckoe otcyTcTeue OOC Ha uacTtoTe
MaKCUMyMa YYBCTBUTENBHOCTU K MOMEXaM
(1 crneKTpansHOW MNOTHOCTU LuyMa) “ra-
paHTUpyeT" 06pa3oBaHve 6onbLLoro Ycna
NpPOAYKTOB UHTEPMOAYNSALIMW.

Bonee noapoGHbii aHanua aTtoro YB
NPUMEHNTENBHO K CUTYALIMN 5o LUITAaTHOro
npumeHeHus (B KaTyLLEYHOM MarHUTodo-
He ¢ 60bLION CKOPOCTHIO NEHTHI) BHISIBUN
ewe oaHy HebBesbHTepecCHyl noapob-
HOCTb. JonycTtum, 4TO npeanonaraeTcst
BOCMNPOU3BECTU G NEHTHl ABYXTOHabHBINA
curnan (10+11 kl'u) ¢ HoMUHaNBHBIM YPOB-
Hem (O ab npy NOTOKE KOPOTKOro 3aMblka-
Hus 320 HB6/M) Ha ckopocTn 76,2 cm/c
(noctosiHaa Bpemenn 17,5 mkc). Homu-
HanbHast 3C B cocrasnser 0,9...1 MB Ha
400 lu. Torpa Ha yactoTe 10...11 k'l HO-
MUHaNLHOMY YPOBHIO 6yneT COOTBETCTBO-
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BaTb CUrHan HanpsxeHnem 18 mB (3dd.),
2 amMnAnTyAa Kaxaoro ToHa COCTaBUT OKO-
no 13 mB. Mpn 3T0OM K3-32 HEBLICOKOIA
rnybunbl O0OC B obnactn 10...11 klMy (Oko-
no 30 pB) n HenuHeHOCTU BXOOHOro
TPaH3UCTOpa B YCUMMWTENE BO3HUMKHET
pasHOCTHLIA TOH (1 kML), MNpueeaeHHan ko
BXOA4Y €ro senn4inHa coctaBUT NPUMEPHO
4..5 mkB vnn -69 pb (cm. pmc. 10).
dDopmanbLHO 3TO HEMHOro, HO, ecnu
y4ecTe nogvem A4X YB B CTOPOHY HU3KMX
yacroT (+19 ob — pna 1 kMy, +27 ob —
ana 400 Ny otHocutenbHo 10 kM),
TO B UTOM€ OTHOCUTESNBHAA BEMUHUHA pas-
HOCTHOIO TOHa COCTaBuT npumepHo 0,3 %
(-50 OB) OT Kaxaoro u3 BbICOKOYACTOT-
HbiX. Kpome Toro, ymeHblueHve pasHoca
HaCTOT NPUBELET K eile GosbluemMy noabe-
My YPOBHSI pa3HOCTHOrO TOHa, U AN pas-
Hoca 400 MMy BenuumMHa pasHoCTHOTO ToHa
cocTaent yxe okosno 1 % (!). B 1o xe Bpe-
Ml MOPOr Neperpy3ku cOGCTBEHHO mar-
HUTHBIX NIEHT (MO YPOBHIO MPOOYKTOB UH-

TepmMopynaumm 3 %) npu CKOPOCTU
76,2 cm/c pna vactot 10...11 klMy cocrae-
nser +6...+11 ab. MNoatomMy HeyavBUTESib-
HO, 4TO BOCMPOW3BEAEHWE "TOpAuel” 3a-
MUCK TAPESIOK, TPEYronbHUKOB U METaNs0-
¢oHa ¢ TakuM YB MOXET COnpoBOXAATLCA
6onee 4em ABHbIMKU HU3KOYaCTOTHbIMUA
NPU3BYKaMKU — "TPA3LIO™.

BblEOA, M3 ONUCAHHOIO BbILLE BOSHE
O4EBUAEH — AJ1A NONYYEHUN YOOBNETBO-
pUTENbHLIX XapakTepucTuk YB He Tonkko
Mo AIMHERHOCTK, HO 1 NO wymam (') Heo6-
XOOMMO CYLLECTBEHHOE MOBbLILLIEHUE TTiy-
6uHbl 1 wpokononocHoctu OOC no
CPaBHEHWIO C TUMOBLIMUY 3HAYEHVSAMU,

Bonee 10ro, kak nokasblBaeT TLATBSIb-
HbIl aHanmM3, HEOBXoaMMbIE XapaKTepuc-
TUKKU OQHOBPEMEHHO MO TNHEAHOCTUN U Ly-
mam B YB npodeCccuoHanbHoro katyliey-
HOro mariuTodoHa roobue He MoryT 6biTb
rapaHTMpPOBaHHO AOCTUrHyTH 6€3 UCMOosib-
3oeaHua OOC He32BUCUMO OT TUMa younu-
TenbHbIX Nprubopoe. CBA3AHO 3TO C TeMm,

HTO NMMHENHOCTL COBCTBEHHBIX XapakTepu-
CTVK yCUIMTENLHOro npubopa Haxoautcs
B MPOTUBOPEHYUU C YOENbHOW KPYTU3HOM
(BEMMHYNHOIN NEPesaToOHHON NPOBOAVIMOC-
TW, OTHECEHHON K PEXVMHOMY TOKY). 3TO
BaXXHbllA MApamMeTp ANA BXoAHLIX Npubopos
ManoLYMALLNX YCUNUTENEN, MNOCKOSbKY
4YEeM BLILLE YAENbHAA KPYTU3HA, TEM MEHb~
UMM OKa3bIBAETCH BAUAHWE COBCTBEHHOTO
LUyMa Harpy3kv NepBOro kackaaa.

Haubonbluylo  yoenbHyld  KpyTU3HY
obecneyvealoT BUNoONAPHLIE TPAaH3UCTOPLI
[9]. Kax cneacteue 310ro, npu 3a4aHHOM
paboyem Toke 1 ycuneHur oHU (Mpu npa-
BUSIBHOM UCMOSb30BaHUM) 06ecneqmneaoT
M HaMnyuLWylo SIMHEWMHOCTE 3a cHET 60nb-
welt rmybrHbl MecTHo unim obwwen OO0C.
HarnagHaa uwnmoctpauus 3toro ¢akra
npuveeaeHa Ha puc. 11, roe nokasadbl ne-
PeaaToHHble XapakTEPUCTUKUM ABYX aud-
depeHLManbHbIX KRCK3A0B — HA MNOMEBbIX
1 Ha BUNOMAPHBIX TPAH3UCTOPaxX — C PaB-
HbiMM  paboyuMmn  TOKaMn (MPUMEPHO
3,2 MA) N 0AVHAKOBOW KPYTU3HOW AR Ma-
noro curiana. MapameTpobl kackaga Ha no-
NEBbIX TPaH3NCTOPaxX BbiGpaHbl MO MaKCKU-
MyMY NIMHENHOCTU (pabounin TOK |, Yepe3
KaxObiA TPaH3NCTOP NPU HYIEBOM 3Ha4e-
HUW BXOAHOTO HAMPSXXEHUS PABEH MOS0BU-
HE HA4aIbHOTo).

MpueeneHHbie Ha puc. 11 rpadpukun
NPOU3BOAHEIX OT NEPEATOHHBIX XapaKTe-
PUCTUK HAMAAHO NOKA3bIBAIOT, YTO U3Me-
HEHWE KPYTU3HbI S B 3aBUCMMOCTU OT
BX0AHoro HanpsxeHns U, (To ectb Henn-
HEMHOCTL) Yy anddepeHLMansHOro Kacka-
Da Ha nonesbix TpaHancTopax (MT) okasbl-
BaeTcA 3HaunTEnNbHO Gorblie, HEM y aHa-
JIOMM4HOMO MO KPYTU3HE 1 paboyrm Tokam
anddepeHuManbHOro Kkackaga Ha 6uno-
NAPHbIX TPaH3ucTopax ¢ mectHoi OOC.
LLiyMOBbIE XapakTepnCTUKU "No HaNpsixe-
HUIO" y 060omMX kackaaoe 6nM3ku: CrnexT-
panbHan NAOTHOCTb NPUBEAEHHON KO BXO-
oy 3AC wiyma cocTasiseT OKono 5 n oko-
no 6 HB/T'u"? cooTeeTCTBEHHO, 6€3 yHeTa
bnvKKep-yMa 1 LyMa CONMpPOTUBREHUSA
sateopa MNT. Mpu ydete 3TKX hakTOpPoB
NPEVMYLLIECTBO, KaK MPaBWUO, OKa3biBa-
erca y 6bunonspHoro eapuaHta. CeasaHo
3TO C TEM, YTO Y OUMNONAPHLIX TPAH3UCTO-
POB HNKKEP-LLUYM BO3HUKAET B OCHOBHOM
no Toky 6a3bl, a GIMKKEP-LUIYM N0 HAMpPA-
XEHUIO MPU 3TOM BTOPUHEH U SBASIETCA
CneACTBUEM APOTEKAHUA LLIYMOBOIO TOKa
yepe3 o6vemMHoe conpoTueneHve 6a3bl 1
COMpPOTUBAIEHVE WCTOHHUKA CuUrHana.
Y noneebix Xe TPaH3UCTOPOB (QrMKKEP-
LYM BO3HUKAET UMEHHO 710 HAlpPSIXXeHWIO.
Kak cnepcreue, npu yactote cpesa ¢hnvk-
kep-wyma nopsgka 1 kly cnexTpanbHas
MAOTHOCTb HanpsxeHua wyma MNT Ha Hac-
Tote 40 My 6ynet enstepo (+14 gb!) BbI-
we, 4em Ha 2...5 kl'y, a y 6unonsipHbix npu
MasIoM ConpoTUBREHUN B Lienn 6a3bl 310
BO3pacTaHue MoXeT 6biTb Mexee 1...2 gb.

BxoaHo# TOK LuyMa HA HU3KMX HacTOTax
(Hxe 100...300 k) y NT, ecrecTtBeHHO,
MEHbLLE, HEM Yy BUMNONAPHBIX, U MO3TOMY
Ha Hu3Kkux qacrotax MNT ny4we noaxoast
19 BEICOKOOMHBIX | EMKOCTHBIX UCTOYHU-
kOB curHana. B 1o xe Bpems Ha 6onee Bhi-
COKMX 4acTOTax BXOAHOU Tok wyma MT
(ero cnekTpanbHas MACTHOCTL SIMHENHO
pacTeT C 4aCTOTOW) HacTtO CTAaHOBUTCH
6onbLue, Yem LWymMOBOI TOK 6asbl 6uUno-
napHOro Tpansuctopa. Pasymeercs, Bce
BblLUECKA3aHHOE CMNPaBeANvBO U ANA
06bMHbIX (He AnddepeHUmManbHbIX) you-
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JIUTENbHBIX KAackafoB, NPOCTO rpadukn
NPV 3TOM MEHEE HarnsaHbL.

Mcnonb3oBaHne GMNONapHLIX TpaH3n-
cTopos B YB gaer, kak npasuio, HaMeHb-
WA ypOBEHb HW3KOYACTOTHOTO LUyMa,
NOCKOSbKY MMMEJAHC MCTOYHMKA CurHana
(ronoeku) ans HacToT GAMKKEP-WYMOB
HeBeNuK. [NnA BLICOKOYACTOTHOrO (no
MEpKaM ayaMOTEXHUKM) Llyma CUTyauus
obparHas: TyT Halle MEeIoT NPeMyLLECT-
B0 MT. AneKTPOHHLIE NaMnbl, AaXe cneum-
anbHbie MasIoLWyMALLME, MO LIYMOBbIM Xa-
paKkTEPUCTMKAM YCTYNaloT KaK MOJIEBbIM,
Tak 1 6MNONAPHEIM TpaH3McTopaMm, No-
3TOMY UX NPUMEHEHME Ha BXOAE BblICOKO-
YYBCTBUTEJSIbHLIX YCUNIMTENEA HE MOXeT
o6ecneynTb MUHUMANBLHO BO3MOXHbIA
YPOBEHDL LUYMOB.

Ana ManowyMawmx YCUnNUTENEn Bax-
HO TaKxe, 4To 6narogaps BoICOKOW yaesb-
HOW KpyTU3He BUNoNApHbIE TPaH3NCTOPLI
o6ecneunsalot no eBenelun OOC ycune-
Hue okono 30 ABb Ha BONBT NageHUA Ha-
NPSAXEHUS Ha PE3UCTMBHON Harpyske.
Mpy MCNONB30BaHVM BaKYYMHBIX Namn
vnu MT o9 AOCTUXEHUS Takoro Xe ycu-
JIEHUS NafeHNEe HanpsXeHWn Ha pesnc-
TUBHOW Harpy3ake OOJKHO ObITh KaK MUHN-
MyM B HECKOJIbKO pa3 GonbLue, 4TO yBeNu-
yvBaeT BKIBA LyMa Harpy3ku. Monbitka
€ NOAHATb YCWIIEHNE 3 CHET NCNOJL30-
BaHWA aKTMBHOW Harpy3ku ewe Gonee
yxyAllaeT LWymOBble cBoicTBa. CunbHee
BCEI0 3TO YXyAWEHNE BbIPaXEHO KaK pa3
U151 NONEBLIX TPAH3UCTOPOB M BaKyYMHbIX
namn. U3secTHblil yutatensm xypHana YB
[10] 3-3a UCNONb3OBaAHUA AKTUBHON Ha-
rPY3K1 MMEET Kak MVHMMYM BABoe 60/b-
wrun ko3bPUUUEHT WyMa, HEM MOryT
obecneumntb NPUMEHEHHLIE B HEM noJie-
BblE TPaH3ncTophl.

M3 BLILLEN3NOXEHHOTO OHEBUOHO, 4TO
Harpyska Nepeoro yCWMTenbHOro afieMeH-
Ta AokHA ObITb NACCUMBHON W gasaTh Kak
MOXHO MEHBLLUMIN BKNaA, B LLYMbl YCUIIMTENA
B LenoM. B cnyyae npumenenmns Gunonap-
HbIX TPAH3VCTOPOB 3TO YC/IOBUE BLINONHA-
€TCA NONTU BCErda: A0CTAaTONHO, 4TobH na-

[leHNe HanNPSOKEHVA Ha Harpy304HOM pesn-
cTope npesbiwano 0,5...1 B n atot pesvc-
TOP HE UMen Bbl HPE3MEPHOTO M3GLITOHHO-
ro wyma. Ho B cnydag npumenenuna MNT
BIUTa], CAEKTPASILHON MAIOTHOCTU TENJIOBOTO
1 0COBEHHO M3OLITOYHOIO INKKEP-LUYyMa
Harpya3o4HOro pesucropa (MMerollero no-
pPAOOK Aonei MUKPOBONLETA Ha BOJLT NpU-
JIOXEHHOMO HANPSXKEHUA Ha OeKamy 4acTo-
Thl) MOXET ObiTb CPaBHM N 0AXe NPEBbi-
waTth BKNag WwyMOB CaMOro TpausncTopa,
0co6eHHO Ha yacToTax Hxe 1...2 klu. 310
YCIOXKHAET CO3A3aHME BLICOKOKAYECTBEH-
Hbix YB, KOTOpbIE AOMKHBI UMETL GoJbLIoe
ycuneHve B o6nactv HU3kMx 4acToT. Mc-
NOSIb30BAHME TEOPETUHECKN HELLYMSALLER
VHAYKTVBHOW Harpy3ku 1 TpaHcdgopmaro-
POB, LUMPOKO NpaKTMKyemoe B paamoyac-
TOTHBIX YCUIIUTENNX, HA 3BYKOBbIX HACTOTax
(ot 20...40 I'u) Becbma HeyaO6HO, U UMEHHO
noaromy MNT peaxko NpYMEHAIOT B NEpPBOM
KACKa4e NPOMBILLNEHHBIX YB.

Kak cneacTeue, npakTUHeCKW BCE Ce-
pyiiHbie YB BhinonHeHb inbo Ha QY (exoa-
Hble TPaH3WCTOpbl KOTOPbIX, KakK NpaBuno,
HErJIOXo ONTUMU3VPOBaHbLI NO LLYMOBbLIM
CcBOMCTBaM), nubo CO BXOOAOM Ha OUCKPET-
Hblx GUNONSAPHBLIX TPAH3UCTOPAX C BEICOKUM
koaddyumeHTom nepeaaqn Toka 6asbt (hor,
He meHee 400) N ymepeHHbiM 0BbeMHbIM
conpoTveneHvem 6asbl rg (kenarenbHo He
Bonee 1/2...1/3 ot conpoTvBieHvs oBMOoT-
k1 B nocToAHHOMY TOKY). Takux TpaHsuc-
TOPOB Ceac BbiNyCKaeTCA AOBOMLHO MHO-
ro: 13 TPaH3UCTOPOB CTPYKTYpbl p-n-p
310 — 2N5087, 2N4250A, BC327-40
(BC807-40), 2SA970BL, 2SA1312BL,
2S5A1162BL, 2SA1163BL, 13 npubopos
CTPYKTYPBI N-p-n NpYMedaTesbHb TpaHavc-
Topul B c6opkax LM394, WMAT-02,
SSM2210, Hennoxu Takxe 2N5089,
25C1815BL, 2SC3224BL, 2SC2712BL,
2SC2713BL, 2SC3615K, 25C3615L, a pnn
BbICOKOOMHBIX ronoBok — u BC817-40,
2SD2144KV(KW). MNpun ycrnosumn napan-
NIEeNbHOrO BKJIOHEHUS (DN CHUXEHUA Tg)
MOTYT BbiTb TAKXE PEKOMEHAOBaHLI, NOMU-
MO MEPEYHMCIEHHbIX, TPaH3NCTOpbI pP-N-p

cTpykTyphl BC557C—BC560C (BC857C—
BC860C), BCX71K, BCW61D, 25A1434,
oteuecTeeHHble  KT3107K, KT3107)1.
W3 npuBopos N-p-n cTpykTypbl — 25C3495,
BC547C—BC550C (BC847C—BC850C),
BCX70K, BCW60D, 25C3068, 25C3661,
28C3112B, 2SC3069, 25C3689,
25C3113B, 2SC3295B. Npy HUSKOM CONPO-
TvBReHUM o6moTkn B (menee 100 Om)
yAOGHO BKIIIOHUTL NapasiensHo o6a Tpan-
3ucTopa B c6opke MAT-02A (unn SSM2210,
4YTO B OTHOLLEHAW LLYMOBbBIX CBOVCTB TO X€
camoe, HO ropasao AELLEBSe).

BbICOKOE YCHNEHWE NO TOKY (T. €. 60/b-
Loe 3Hadenne hais) HYXXHO HE TONBKO AS1A
YMEHbLUEHUS LWYMOBOro Toka 6asbl,
HO 1 A/19 NOBLILLEHUS BXOOHOTO CONpPOTYB-
nexvs 6es OOC. KoHkperHble umgpbl —
npv Toke konnektopa 80 MKA 1 hyy> 400
BxoaHoe conpoTueneHve YB 6ea OOC pag-
Ho npymepHo 130 kOm. Motepu oTHOLULE-
HWS CUrHaU1/LIyM Ha BbICOKMX HacToTax co-
CTaBASIOT NPy 3ToM Nouty 1 ab, nockonbky
Takoe BXOOHOE COMPOTUBNEHWE NWLb Ha
NOPAAOK NPEBLILLAET MOAY/b UMNELaHca
HuakoomHoi B Ha wacrote 10...15 «lu.
COOTBETCTBEHHO NONE3HLIN cUrHan ocnab-
nsetcs npymepHo Ha 1 ab, Torpa kak 3AC
Lyma He MeHsieTcs. 30EeCh BaXXHO UMEHHO
BXOQHOE CONpPOTUBNEHWE A0 BBEAEHUA
0OO0C, nockoneky BBeaeHne OOC camo no
cebe He BIVISIET Ha LIYMOBbIE XapakTepuc-
TVKM (OTHOLLEHUME CUTHAN/LIYM).

BuiGop Mexzy ABYMA CTPyKTypamu
TPaH3UCTOPOB AJ1I7 BXOAQHOIO Kackapa
OBLIMHO AenaloT UCXOAs U3 TOTo, HTO CO-
npoTuBieHvie Tena 6asbl y TPAH3UCTOPOB
CTPYKTYpbi p-n-p Gnaropaps 6onbiued no-
DBWXHOCTW 3/IEKTPOHOB OKasblBaeTcA
NPVYMEPHO BABOE MEHbLLIE, YEM Y aHano-
MMYHBIX NO KOHCTPYKUMM KOMIJIEMEHTap-
Ho cTpykTypul. OpHako napametp hz,
ANA CTPYKTYpb! p-N-p B NOATOpa-Agsa pasa
HUXEe, Yem Aa N-p-Nn, COOTBETCTBEHHO
BO3pacTaeT Tok wyma. Mo3ToMy ans pa-
60Tb! C BLICOKOOMHbLIMY FONIOBKAMK Npea-
NOMTUTENbHEE NCMNONIL30BaTh TPaH3UCTO-
pbl CTPYKTYPbI N-p-1. (PAvKKEp-LIyM TOKa
6asbt, AOBONBHO BLICOKWIA Y N-p-N TpaHan-
CTOpPOB CTapbiX TMNOB, NPV UCNOSNL30Ba-
HUM B TEXHOJIONMYECKOM fpouecce npo-
M3BOACTBA OTXMIra B BOAOPOAE U HATPUA-
HOW NaccyBauMuv NOBEPXHOCTU KpUcTana
MOXeT ObiTb CYLLECTBEHHO CHWXEH. Mpu-
MEpOM  MOTYT  CyXuTb  npubopb!
SSM2210 n MAT-02, vmeroLme 4acToty
cpesa ¢rvkkep-wyma nopsaka 100 My,
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TpaH3UCTOPHLIN yCuUnuTesnb
MOLWLHOCTMN 6e3 oOpaTHOM CBA3M

K. MYCATOB, r. Mocksa

AHX ycunurens poctatouHo pasBHOMEpP-
Ha, rpaduk ee B nonoce yactot 2...90000 My,
npueeaeH Ha pmuc. 7. OrpaHuueHuns no rno-
noce oByCOBNEHbI TObKO KAYECTBOM Bbl-
x0AHoro TpaHcdopmatopa. OHo Xe ABnAeT-
CS U NPUHUHON HenuHenHocTy PYX, rpadurk
KOTOPOW NpeicTaBneH Ha puc. 8.

Younurenb He CORAAET BIPAXKEHHOM OK-
packu 1 06ecnednBaeT My3bIKasIbHOE, TEM-
6panbHo cHaraHcupoBaHHOE 3ByYaHue BO
BCEM AMHAMMUHYECKOM AmanasoHe. ITOMy
cnocobeTeyeT cnabasi 3aBUCUMOCTb KO3(h-
dULMEHTA rapMOHUYECKMX UCKAXEHUIA OT
4acToTbl, OHa NokasaHa B BUuae rpadpuka Ha
pMc. 9 OnA pasHbIX YPOBHEA BbIXOAHOW
MOLLHOCTU. HekoTOopbI foabeM UCKaxe-
HUA Ha HU3KUX 4acToTax npu HebosbLmx
YPOBHSIX CUrHana CBA3aH C rMCTepe3uCHbi-
MU MOTEPSMIK B MarHUTOMNPOBOAE BLIXOAHO-
ro TpaHcdopmaropa. 3TKM UCKAXKEHUN
npeacTaBneHbl TPETben rapMoHUKOK. 3a-
BUCUMOCTb KO3(MPULIMEHTA MapMOHUK OT
amMruTyabl BeIXOOHOIO CUrHana nokasaHa
Ha puc. 10. o Heit MoxHO cyauTs 06 oT-

npoeos. He 3abynsre nomMetutb nonoxe-
HME BCEX YacTel MarHUTONPOBOoAa, YTOOLI
BriocneacTeuM cobpate npasunbHo. Boe
0BMOTKM B OPUIrMHAIILHOM TPaHchopPMaTo-
e pasaeneHbl Ha NoNoBUHKK, KOTOPbIE Ha-
MOTaHb! Ha pa3HbIX KapKacax, U CoeAuHEHbI
nocnegosarenbHo. CHayana HamoTaHa ce-
Tesasi 0O6MOTKa, Janee uayT BTOpuyHble 06-
MOTKU Ha 192, 136 B, HakasnbHble 06MOTKU
1 obmoTka Ha 42 B. HakasibHble 06MOTKM
1 06MOoTKa Ha 42 B Ham He HyXHbI, U UX Ha-
o cmoTars. MNpy cMmatbiBaHUK 06MOTKU Ha
42 B nocuuTanTe (1R KOHTPOSA) KOSIMHECT-
BO BUTKOB A5 pacyeTa KONMYecTBa BUTKOB
Ha BOJIBT; B MOEM Cyyae nony4nsnock 2,71.

Ecnn ucxopgHuiii  younutens “Mpu-
6oii-104", To BTOpas sTopuyHasi 06MOTKa
CETEeBoro TpaHchopmMaropa paccumTaHa He
HB 136 B, a Takxe Ha 192 B 1 gfoMarbisarb
ee He Hago. Ha TpanchopmaTtop oT yeuv-
Tens "Mpuboii-204" Hago OoMOoTaTb BTO-
pyto 06MOTKy 10 192 B, nns 3T0r0 Ha Kax-
LYI0 KaTyLLKy Ha0 foMoTark no 76 BUTKOB
nposopom N3B-2 anametrpom0,5...0,8 MM,

TO 0BMOTKM cneayeT coeanHUTb Nocneno-
BaTeslbHO-NapansiesibHO B COOTBETCTBUM
cpuc. 13. Takum o6pa3om, kospouLmeHT
TpaHcdopmaLmm namensiercsa ¢ 1/9 no 1/6.
Mpy Takom coeanHenuM oBMOTOK nosioca
younutens no ypoeHio —3 ab pacuvpsercs
no75kfu.

Mockonkky yonnutens He umeet OOC, ko-
Topas cTabunuauposana Gbl ero napameTpebl,
OH O4YEHb KPUTUNEH K aKTMBHLIM K MAaccys-
HbIM 3/1IEMEHTaM Y XenareneH ux noadop.

MOCTOSHHbIE PE3UCTOPLI MOLLHOCTbLIO
0,125 unm 0,25 BT — C2-29B, C2-33H; oc-
TanbHble — TOrO Xe Tuna, HO GorbLueit
MoLHOCTW. MepemMeliHbiiA CABOeHHbI pe-
3ucTop R3 — UMNOPTHLIV perynsaTop rpom-
kocTu ALPS RK27, kOTOpbIiA MOXHO 3ame-
HUTb NOAXOAALLMMU CABOEHHBIMU PE3UCTO-
pamu cepun Cl13-33 ¢ xapaKkTepucTUKoi
perynupoBanus No kpueol B. Peauctop
R16 — CIN5-22 unu ppyroit MHOrooGopoT-
HbliA; R20 — CN3-236 vnu nio6oii ns cepuin
Cna, cha.

KonpeHcatopsi C1, C2, C3, C4, C6,
C9 — Epcos B32529 Ha 63 B; 3amena 311X
KOHAEHCATOPOB APYrMU MOXET NpUBecTr
K YXYALLEHNIO Ka4ecTBa 3By4aHWUs, MOXHO
nonpo6oBaTb NPUMEHUTL MJIEHOYHLIE KOH-
[ieHcaTopbl apyrx GUpM, Ha KpanHuii cny-
Hawt cepuii K73, K78. MonspHble koHaeHca-
Topbi C5, C7, C8, C15, C16 — anoMmuHume-
Bble OKCUAOHbIE, Jyylie — MMMOPTHLIE, Ha-
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CYTCTBUU MOPOroBbIX ABMEHWIA U UBNOMOB  4TOBHI f06GasuThb Mo 28 B na kax-Ar.%
Ha NepenaToyHON XapakTEPUCTMKE YCUIU-  Ayio nonoeuHy obmoTtku. Oanee, /0 r ! '
Tens. Bce 3T1 iaHHbIe XOPOLLO CormacyioT- 1191 060MX BAPMEHTOB TPaHChOp- Praom =198 | PP, =035
cs G npuHiunamn B. LyliypyHa: He3aBu-  Maropos Hago Hamotarb no 40
CMMOCTb F8pPMOHUHECKUX UCKAKEHWIA OTHa-  BUTKOB Ha KAXKOYIO KaTywKy Anis . -3
CTOTbI H2 pasHbIX YPOBHAX CUrHana 1 rnas-  06MOTKM NUTAHUA NEPBUYHBIX Kac- T
HO€, MOHOTOHHOE BO3pacTaHue uckaxeHnn  kagos B 30 B. He 3abyasre BoG- -0
rpu NoBsbiLLiEHNN MoLHOCTU [9]. CTaHOBUTL MEXCNIONHYIO U Bepx- T
B pononHenve npuBeneM fiBe CrnekT-  HIOoK U3OMALMM JTAKOTKAHbIO. -5
porpammeul. [lMepBas, nokasaHHaa Ha Mocne c6opku TpaHcdopma- ) -20 |-25
puc. 11, — CrnekTp rapMoHU4YECKUX UCKa-  TOpa BOCCTaHaBMMBAEM COEAVHE-
XEHUIA HA pasHbix HacToTax. 34eck COB-  HUA yacTtell 06MOTOK. MocKonbKy —] —— L
MELUEHbI CMeKTPbl UCKAXEHU Ha HAcTO-  HaM HyXHbl [B€ OAMHaKOBsle 06- ()07 -3
Tax 20 My, 1 v 20 kMu,. Ha pmc. 12 npea-  MOTKW, 2 A9 CHWKEHUS UHAYKTUB- 20 50 100 200 500 1Kk 2K 5k 10K Fry
CTasrieH CNeKkTp UHTEPMOAYNIALMOHHbIX  HOCTU PacCesHus Haao pacnona- P 9
VCKaXeHW Npu nojaqe AByx TOHaNbHbIX  raTb 0OMOTKY Ha 06enx KaTyLkax, mc.
CUrHanoB 4acToToil 14 1 15 kY Cc oAvHa-  TO BHYTPEHHIOIO MOSIOBUHY C OJ- K%
KOBOW aMIiMTyRoi. HOW KaTyWIKN CneayeT COeauHUTL ’ N
€ NIOMOTaHHOA NOSIOBUHOM G Y- Pror=156m
KoHcTpykuus u getanu roi. Bropyio aHanoruuHyio o6- rd
Younutenb cofpaH Ha OCHOBE NIaMMOBO~-  MOTKY MOJTyH&i0T COOTBETCTBYIO- 1 . -
ro yeunurens "Tpuboin-204" vnu "Mpn-  WUM coeaMHEeHueM OCTaBLUEeNCH L
6011-104". PakTyeckm OT HEro UCMoNb3y-  Napbl OBMOTOK. "
€TCA NULLb KOPIYC, CETEBO U BbIXOAHbLIE Ecnu npepnionaraercs akcrny- F=20fy| 200%y "
TpaHcdopmatopel. [l nepefenk Heob-  ataums YCUNIMTENA G MPOMKOTOBO- (11 —
XOQMMO MOJIHOCTHIO PasoBpath younurernb.  PUTENsSMU  CONPOTUBIEHUEM 4 &3y
CeteBoli TpaHcgopmatop noanexut  unn 8 Om, To coeamHeHns 06MO- &3 \/7‘
4acTuyHoMN nepemotke. [lns 3TOro CHUMa-  TOK BbIXOAHbIX TPaHCHOPMAaTOpPOR s ZKTY
€M CTAXKM TpaHchopMartopa M MarHUTO-  He M3MeHsatoT. Ecnu rpomkoroso- 407 |
Oxonyanue. puTeu umeloT noebiwenHoe co- J0 <26 22 1B <14 -10 -6  FPuwdb
Hayano cm. a “Pagmo”, 2004, Ne12  TPOTUBNeHne — 12..16 Om, Puc. 10
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npumep, ¢vpm Jamicon, Nichicon. Kon-
nexcatopbl C10, C23, C24 — nneHouHble
Epcos B32653 (monyctMmo 3ameHuTb
K73-17); C11, C12, C14, C17, C18 —
K73-17 Ha 250 B (C11 — na 500 B); C19—
C22 — Jamicon HS 102 Ha HOMMHaNLHOE
HanpsbkeHne 250 B 1 makcumanbHoe Ha-
npsokeHne 300 B. VX MOXHO 3aMEHUTb Ha
K50-32 emkocTeio 1000 Mk® Ha 350 B unu
aHanor4HbIE APYrX NPOV3BOMTENEIA.

HOpoccenu L4—L7 B 6noke nuTaHua —
[045-03-1,1, HO ny4wle WCNONb30BaTb
0161-0,65-0,4B; gpoccerm L8, L9 —
[284B. BY gpoccerm L1—L3 BLINOAHEHDI
Ha peauctope RL-uenu B Biae o6MOTkW BU-
Tok K BATKY npoeoaa M3B-2 0,1 annHon
25 oM, pacnasHHOro Ha ero BbiBogax. Lienn
L1R9 u L2R10 cnenyet pacnonaraTb Kak
MOXHO Gnvxe K BblBOOAM 3aTBOpa COOT-
BETCTBYIOLLMX TPAH3UCTOPOB.

O 3ameHe MNoJsynpPOBOAHMKOBLIX NPprBOo-
poB. BmecTto TpanauncTtopos 2M903A Mox-
HO ucnonb3oeaTth KMNY03A, B kpaiiHem chy-
yae 2M601A win KM601A, BmecTO
KIM926A — 2r926A; BmecTo 2T904A B ycu-
nuTene AonycTMMO YCTaHOBUTb TPaH3uc-
Topbl cepuii  KT940, KN959. Awvoabl
2[1212A ananorvuHbl KA212A, HO ux nyy-
we sameHuTb Avopamu Llotkm SR-160
vnn 11DQ10 npoussoactea IR. Jdvogebl
2[12306 mMOXHO 3ameHnTb Honee BbICOKO-
sonbTHbiMK 20230 ¢ nhgekcamm B, T E, X,
U vnn aHanormdHbiMm MMNOPTHBIMK, HA-
npumep, 10DF8 npomzeoancTea IR.

TpanancTopbl VT4, VTS yCTaHOBMEHbI Ha
TennootBoAbl nnoiaabio 700...1000 om?
kaxabii. Tpananctopbl VT1—VT3, VT6 yc-
TAHOBNEHEI HA OBLLIEM AR K2XA0ro KaHana
TennooTteoge mowanbio 80...120 oM.
TpanavcTopsl 610ka nuTanms VI7—VT9 ye-
TaHOB/EHbI Yepes U3oIVpYoLMe Npokna-
K1 Ha OBWEM TeryniooTBOAE U3 COrHyTOro
AMCTa OIopanioMuHua TonwmHon 1,5 Mm
nnowanpo 50 cm?, YCTAaHOBAIEHHOIO Ha
CTOMKE Han, naton 6noka NUTaHMA.

doTO yCUIMTENR1 CO CHATON BEpXHei
KPLILLKON NpeacTaBneHo Ha puc. 14 (enn
cBepxy). Ha HeM NOMeYeHO pPacnoNoXeHne
BCEX OTAeSIbHO CTOAUWX 3riemMeHToB. OKono
nepejHeit naHenyn pPacnonoXeHbl TPaHC-
¢dopmaTtop nuTaHua T1 1 MOLLHbIE ApOCGe-
. OBpatnTe BHMMaHVE, YTO OpueHTauns
MarHMTONPOBOAOB PALOM PACNONIOXEHHBIX
311EMEHTOB pasHast; GriXHME K BbIXOOHBIM
TpaHchopMaTopamM APOCCeny Takke CTOAT
nepneHavKynsipHo. Ha mecte crapoit no-
cTaeneHa Hoean nnara 6noka nuTaums.

Hag Hein Ha konopgke pac-
nasHbl  pesuctopbl R22
n R23, cnyxawwme ansa 6a-
JIaHCUPOBKU TOKOB NOny-
. 06MOTOK BbIXOOHbLIX
= TpaHchopmaropos. B ce-
peaviHe no 6okamM pacno-
JIOXEHBI TENJIO0TBOAb! Bbi-
XOOHBIX  TPaH3UCTOPOB.
TpaHancTopbl yCcTaHoBne-
Hbl Ha TeruiooTBoAbl 6e3
NPOKNAMOK Ha TepMonac-
1y. Mostomy npu pabote
C ycunmMTenem Hano npo-
ABNATb OCOBYIO OCTOPOX-
HOCTb — HanpsbkeHue Ha
TErJI00TBOAAX AOCTUraeT
350 B. Tennooteogh! ycTa-
HOBJIEHBI Ha NOAPaMHVIKE
30k FTU i3 HedonbrupoBaHHOro
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CTEKNOTEKCTONUTA, B KOTOPOM CAEsaHbl OK-
Ha Ana BeHTunaumn. Huke, Ha HebonbLunx
TeryiooTBOAAX, YCTAHOBNEHbI BCE OCTallb-
Hble TPaH3MCTOpPbl. TPaH3UCTOPLI Cepuii
2903 n 27904 vmeloT Kopnyc, U30nMpo-
BaHHLIM OT KpucTanna. Tpansuctop IRFE10
B kopnyce TO-220 ranbBaHWYecky CBA3aH
C TErvIooTBOAOM BLIBOAOM CTOKA. Moatomy
3TU TErVIOOTBOAbLI TaKKE YCTAHOBNEHbI Ha
M30NMUPYIOLLMX NPOKNAAKAX.

lNrnata 6n0ka NUTaHVA caenaHa U3 He-
(HONLMMPOBaHHONO TEKCTONUTA TOYHO B Pas-
Mep CTapoi nnartel. PasBogka BbINOSHEHa
C 06PaTHOI CTOPOHLI BLIBOAAMU 3/1EMEHTOB
N MOHT&XHLIM OAHOXWIILHBIM NPOBOLAOM.
Bce coeanHeHus BHyTpY ycunutens caena-
Hbl CBUTEIMM NPOBOAAMK ANA CHMXXEHUA Ha-
Boaok. CBMBaTL HAf0 NPOBOAA, NO KOTOPBIM
VOyT PasHOHanpaBNEHHbIE TOKW: BLIBOAbI
0BMOTOK ceTeBOro TpaHcdopmaropa, npo-
BOMA K Apoccenam, Nnposoaa nutanus. Fpo-
BOQA NUTaHMA NEPBONO Kackaza 1 NPoBoAa
K peauctopam R22 n R23 cButel no Tpu.
Y apocceneii 145 Haao 3aMKHyTb BeIBOAbL! 2
1 3, a noakIyaTsca — K BbiBogam 1 1 6.

OcHOBHanA YacTb yeunurena cobpaxa Ha
12-KOHTaKTHOM KOJIOAKe, YCTaHOBNEHHON
Ha& MarblX TEensjooTBOAax C 3a30pOM
B 10...15 mM. Takoe pacnosnoxeHre NO3BO-
JIAET NCNONb30BaTb AIMHHBLIE BLIBOAL! NaC-

CUBHBIX 3M1EMEHTOB /11 HABECHOIO MOHTa-
a, B TOM 4YUCe U1 K TpaHaucTopam. Takoi
METO[ MOHTaXa NPeANOYTUTENbHEN NeyaT-
HO NN&Tbl, NOCKOJIbKY HET JINLLHMX NAAHbIX
COEOMHEHVI, COOTBETCTBYIOLME 3/1EMEH-
Thl COeOVHeHbl HanpsaMyilo mMexay coboin
B O[HOW y3/10BOM TOYKE.

ManocurHansHeie NPoBoAa B ycunurerne
pa3eefneHbl  MUKPOGOHHBIM  MPOBOAOM
Luxman BHEWHUM JAUaMeTpOM OKOJO
3...5 MM. Becb MOHTaXX ManOCUMHaNbHBIX
Lenei paaMeLLIeH Ha 3a[1HeN CTEHKe YCuIn-
Tens. Tam e Ha KPOHLUTENHE YyCTaHOBNEH
CABOEHHbLIN perynatop rpomkoctv R3, ko-
TOPbIA COeAVHEH C Py4KOl Ha nepenHewn
navenn ocbio avameTpom 6 Mm (ans Hee
yO06HO 1CNosb30BaTh NNACcTMacCcoBYo BA-
3anbHyo cnuuly AnvnHoii 30 cm).

Euwe opHa popaboTka. Ha BepXHIow
KPbILIKY YCUNUTENA C BHYTPEHHE CTOPOHbI
HY>XHO HaKNeUNTb KYCOK 3BYKONOMOLLAIOLLE-
ro marepuwana Ana NpepoTBpatleHrs “noa-
3BaHMBaHMA" B TaKT My3bikW U BUbpaumm
ceTeBoro TpaHcdopmaropa. Cam ceTeBoi
TpaHchopMaTop NyyLue 3akpenuTb Ha Kop-
nyce yepes ABOMHbLIE NPOKAAKN U3 NOPUC-
TOV PE3UHBLI ANA CHKEHVA Nepesaun ero
BUBpaLMM Ha Kapkac ycunmrtens.

HanaxuvBBHME

Jns Hayana cobupaem cTabunnuanpo-
BaHHbI 650K NUTaHUA A5 NEPBOIro Kacka-
na. Yqatute, 4To 3TOT CTabUNN3NPOBaHHBLIA
6NOK NUTaHWA HENb3:1 HAAOIrO BKIIIOYATD
6e3 Harpysky, Bo nsbexanHne neperpesa
TpaHaucTopa VT8. DKBUBANEHTOM Harpys-
KW NOOONOET Pe3nCTop MOLWHOCTLIO 5 BT
v conpoTuerneHemM 150 Om. Crabunmnza-
TOp momkeH sapaboTark cpasy n 6e3 Ha-
nagku. B cnyyae, ecnm HanpsbxeHme Ha Bel-
poge -6B BbXxoguT 3a npegesbl
-5,8...-6,1 B, To non6epute pe3ncTop
R26. Ecnn HanpsxeHne Ha BblBOOE
+22 B BbIxoavT 3a npenenb +21,5...23,5 B,
10 nonGepwute peanctop R29.

Jo c6opku yeunutensa Haao nopobpatb
TpaH3ncTopbl B napbl. Ansa noabopa Tpax-
31CTOPOB NepBOro kackapa cobepute
CTEHAOBLIA yCunuTenb NO cxeme, npen-
cTaBnexHHon Ha puc. 15. Ha Bxopn nopaiite
C reHeparopa CUHYCOMOANbHBIA CUrHaS
yactortoii 1 kl'u v amnantynoin 0,2 B. MNoa-
60p TpaH3UCTOPOB cneayeT NPOBOAUTL NO
NOCTOAHHOMY HAMPSDKEHWUID Ha WCTOKEe
1 NEPEMEHHOMY HanpPsBKEHUIO Ha BbIXOAEe
kackaga. PesynbTaTtbl M3MepeHus Bcex
TpaH3ncTopoB cBeauTe B Tabnuuy. TpaH-
31CTOPLI YOOBHO NPOHYMEPOBaTh TOHKMM
MapkepoM mMexay BbiBogamu. Ina ycta-
HOBKM B OOMH KacKaf fonycTum pasbpoc
HanpsbkeHna cmewenun He 6onee 100 mB
1 HanpsxeHun Ha Beixopae Ao 10 %. Jlyywe,
ecnn HanpskeHve cmewlenusn Oyper
B npeaenax 3,5...4,6 B. Ecnn nossonaioT
npYBopPLl, AONONHUTENBHO MOXHO NOAO-
6paTb TPaH3UCTOPbl NO OAVHaKOBOMY
YPOBHIO BTOPOI rapmonuku. B nio6om cny-
yae xenatesibHO BbibMpaTk TPaH3UCTOPbI
M3 OOHOW NapTun.

Jlna nogbopa TpaH3UCTOPOB BbIXOAHO-
ro Kackaaa yoobeH CTeHOOoBbIN YyeunuTernb,
cobpanHbIii No cxeme Ha puc. 16, ¢ nuTa-
HWEM OT OOHOro M3 6M0KOB NUTaHUA Bbl-
XO[HbIX KackaaoB. YTo6bl CHU3UTL Hanpa-
»XeHue A0 HeobXoOMMOro 3HayeHus, ycra-
HOBJIEHa AONONHATENBHAA Harpy3sKka B Buae
MOLLHBIX peaucTopoB R8—R14. Opoccenb
MOXHO B3siTb rOTOBbIA Ha TOK Ao 200 MA
WM CNONL30BaThL 06MOTKY Ha 220 B ceTe-
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oM pasbanaHce PexXMMOB BEIXOOHOTO Kac-
Kaga napameTpbl YCUITUTENS MONTU HE U3-
MEHSIOTCH, KPOME WCKaXEHUIA HA MaKCu-
ManbHOM MowHoCcTU. BTopoil kanan Hana-
XWBAIOT aHASIONUYHO.

B ycunurtene Bo3MOXHO NpoBOAWTL U3-
MEHEHMS U 3aMEHBI 3/IEMEHTOB A5t OCTU-
XEHMS HaunydLlero kadectea 3Byka. Oue-
pPeOHbIMK WaraMu K 3ToMy MoryT GbiTh 3a-
MEHa BLIXOIHbIX TpaHchopMaTopoe Ha 60-
Jiee Ka4eCTBEHHLIE, 3aMEHA BXOLHBLIX KOH-
LeHCaTopoB Ha goporue cepuu audio wnm
MX UCKIIOYEHWE, €CNU BbIXOA, WUCTOMHWKA
cUrHana He UMeeT NOCTOSIHHOM COCTaBNsto-
weit. OkenaHblie KOHAEHCATOPHI B yCUnuTe-
Jie U B ONoke NuTaHus Takke MOXHO 3ame-
HUTL Ha cepuio audio.

O6pauiaemM BHUMAHWE HA CXEMbI U3Me-
pUTENBHBIX KackaaoB Ans noabopa TpaH-
aucTopos. lNepBylo U3 HUX (cM. puc. 15)
JIEFKO UCTOJIb30BATHL B KAHECTBE YCUIUTE-
na ans ronoBHeiX TenegoHos. Mpu atom
MOXHO B 2...3 pasa NnogHsTb TOK MOKOsi
U COOTBETCTBEHHO YMEHBLUWUTE CONPOTUB-
JfieHne HarpysodHoro pesucropa R3, yse-
NWHUTE EMKOCTL BBIXOOHOTO KOHOEHCATO-
pa C3 u yOpaTb genvTtens Ha Beixoge. Ta-
KO ycunutens oGnagaeT koadpuumeH-
TOM rapMoHuk 0,15 % npu BeIXOOHOM Ha-
npsbkeHun 1,5 B. Bropyio cxemy (puc. 16)
MOXHO PEKOMEHA0BATL AN OAHOTAKTHOIO
yeunutensi. UCkniouuB BbIXOOHOM KOHAEH-
caTop W Harpysky, BMECTO ApOcCCens
BKIOYAEM TpaHCc$OopMaTop C 3a30pOM
B MarHUTONpPOBOAE, PACCYUTAHHLIN HA TOK
nogMarHuumBaHus He MeHee 150 ™A

R8—-R14 100 +770 6
RE

R4

i

L
x700/410(
X168

2200 mxx
X106 1000 mrx
x756
Puc. 15 Puc. 16
BOro TpchcbopmaTopa MOLLHOCTbIO XOOHble TPaH3UCTOPLI NMoKa HE NoAaKIoNa~

30...50 Bt, nepetGpae ero LU-o6pasHbiii
MarHutonpoBog, ¢ 3a3opom 0,5...1 mm. Ye-
noBusi noabopa TPAH3UCTOPOB TakUe Xe;
nydile, ecnu HanpsbkeHue cMelueHus Oy-
peT B npeaenax 2,2...3,6 B.

MNpwv nop6ope TPaH3UCTOPOB NPOU3BO-
AUTe U3MepeHMs No MpoLlecTBUM ogmHa-
KOBOrO BPEMEHW MOcne BKAOHeHWs ans
N3MepEeHUn NPU OAMHAKOBOW TeMnepary-
pe. Korpa 6ynet noaobpaHo no ase 6nms-
KMX Mo napametrpam napel npuGopos,
To ans obecrneveHns MMHUMASBHOIO pas-
JMYUA B YCUIIEHWN MeXay KaHanamu muc-
nonb3yiiTe B OOHOM KaHasle TPaH3UCTopb!
C MBHBLLMM YCUJIEHMEM B NEPBOM Kackage
1 ¢ GorblMM — BO BTOPOM; A BTOPOro
KaHana — HaobopoT.

Hanaxuveanve kaHanoB ycunutens nyud-
we Npou3BOAUTL pasgencHo. Ona 31oro
noAKIIoNAIOT K CETEBOBOMY TpaHCgopMa-
TOPY TOJNLKO CTabunu3npoBaHHKI 610K M-
TaHus. B cobpaHHOM KaHase ycunuTens Bbl-

eM. lNocne BKIIONEHMS MUTEHUA HA CTOKAxX
TpaHaucTopos VT1 n VT2 gomkHO ycTaHo-
BUTBLCA HANpsiXXeHwe B npeaenax+13...16 B.
MopcTpoeuHbiM pesunctopoM R16 ycraHo-
BUTE PA3SHOCTb HAMPSKEHWUIA HAa CTOKaxX He
Gonee 0,1 B. MNocne BLIKMOHEHUA HYXHO
NnoACOEAVHUTL BLIXOAHbIE TPAH3UCTOPLI
M NoAaTh NWTaHKe Ha BCE Kackaabl.
YCTaHOBUB ABUXOK MOACTPOEYHOro pe-
sucTopa R20 B HWKHee No cxeme rnonoxe-
HWe, NoAKNIoHaEM USMEPUTESbHLIA NPUGOP
K PB3UCTOPaM — TOKOBbIM [ATYMKAM B Ha-
CTpaMBaeMOM KaHane W BKIOYAaeM NuTa-
Hue. Mo Nprbopy KOHTPONMPYEM PasHOCTL
TOoKoB. M3mepasa Hanps»keHWB Ha BbLIBOAAX
R15, onpenensiem Tok o6oux TpaH3auCTO-
poB. lNocTteneHHo nognpaenseM GanaHc
ycunutena pesucropom R16 1 nogHvmaem
ToK pesuctpoM R20. PaGouuin pexum po-
cTuraeTca npu HanpskeHnn 4,8 B Ha pe3u-
crope R15. MNocne nporpeea ycunurens no-
BTOpHO perynupytot 6anaHc. Mpu HeGorb-

Y NpuBeaeHHoe K NepBUYHON 0OMOTKE CO-
npoTUBMEHMe Harpy3sku 650...900 Om. Ta-
KO ycunutenb UMeeT YyBCTBUTESIbHOCTb
okono 1,5 B 1 BaBo€ MBHBLLYIO MOLLLHOCTb.
MickaxeHuss ero HEMHOro Bhille 3a C4eT
YeTHbIX rapmMoHuk. OgHaKko BTOpas rapMo-
HUKa NPU 3TOM TOJSILKO HAa HECKONbKO Ae-
unGen BollLe TPeTbet. OAHOTAKTHBIA yCU-
nuTenke OypeT ropasao KpUTUHHER K Kkave-
CTBY OKCUAOHBLIX kOHAoeHcaTopoB B Gnoke
NUTaHUA U B LUYHTUPOBAHUW LLENU UCTOKA.
Yuture, 4To 6€3 nepBOro kackana Takoi
yCUNUTESlb UMEET BLICOKYIO axogHylo eM-
KOCTb M €ro Hesb3A NOAKNIoNaTL K PBryns-
TOPY rPOMKOCTWN.

JINTEPATYPA

9. Lamm "ideal" measurements, March
1999. — <http://www.soundstage.com/ reve-
quip/lamm_ideal.htm>.

Pegaxtop — A. Coxonos, rpaguka — I0. Avapees,
¢oro — asropa



NMepeHocHaa cTepeoMarHurona

Kak aktuBHasa AC

ANg KoMnbloTepa

A. MAXOMOB, r. 3epHorpan PocTosckoii 06:.

Hackonbxo uyenecoobpasHo ncnonssosaHne manorabapmrHoii AC
A9 KOMNbIOTEPa, eC/IM €CTh MepeHOCHas CTepeoMarHuTona, peako
ucnonb3yemas BHE AOMa? ABTOp npeanoxwsn A8 TaKoro cay4as
npocTyio aopaboTKy annapara, MPUMEHMNB €ro B Ka4eCTBe aKTUBHOS
AC. lMpy 3TOM OCTAETCH BO3MOXHOCTb €ro rnpsiMoro UCrionb30BaHNs

4715 paavonpyuema v 38yKOBOCHPO

9 NPOCTONO “03BYHYNBAHNA™ KOMIBIO-

Tepa [QoCTATOMHO OOLIMHBIX OBYXKa-
HanbHLIX MUHU-AC, CTOMMOCTb KOTOpPbIX
OTHOCUTENLHO HEBeNVKA. Bo MHOMMX Cny-
yasx 6oNMLLUMHCTBO Nonb3oBarenei npea-
nouwnTalot AC Ha OCHOBE UMEHHO TaKux
KOMIMLIOTEPHLIX "KONOHOK™, KOTOpLIE
npencrasnaioT coboil  aKTUBHLIE
rPOMKOrOBOPUTENN G BCTPOEHHBEIM
OByxKaHansHeiM YM34. MNopobHuie

K Y9 IK

n3BegeHNsa C KOMNaKT-Kaccer.

ro paswemMa ("MMHUIDKEK') ons wrekepa
OT rofioBHeIX ctepeotenedoHoB. Mesno-
Basi 4acTb paskeMa UMeeT HeobxoouMbIe
nNapbl Pa3MbIKAOLNX KOHTAKTOB, OTAMYA-
eTcs ManeiMm rabaputamm 1 yno6cTBOM
KpenneHus.

1 033mMK
__{

KOHCTPYKUMW WMEIOT pasHoobpas-
Hbill, 4aCTO OOBOJLHO OpPUrMHANBL-
HBI OM3aiiH, HO Ka4eCcTBO 3By4aHVs
My3blK/ OCTaBNSET XEnaTb Jiydlue-
ro: HeBorbLWKMe MOLLHOCTL W pasme-

XSt E

—

AT

pbl KOPMNyca, WU3roToBNEHHOro 13
nnacTMaccel, 3acTaensioT 3abuiTb
0 OOCTOMHOM BOCNPOM3BEOEHUN
HWU3KWX 4aCTOT.

Bo3HuKaeT BOMpOC: CTOWUT Jn
npuobpertats NonoBHYI0 aKyCTUHECKYIO
cuctemMy? Takoe xe, eCnn He nyullee,
Ka4ecTBO 3ByuaHusi cnocobHa obecne-
4UTb NEepeHOCHan cTepeomarHuTona (3a
UCKIIOYEHMEM, NoXanyii, camelx Mpo-
cTenwmx, kotopas ¢ npuobpeteHvnem
MYJIETUMELVINHOIO KOMNbLIOTepa Hepep-
KO OCTaeTCs He y pen. MarHmrona nMeer
HeoOxoOVMble OpraHbl PerympoBku
W TPaKT 3ByKOBOCNPOU3BEREHWS, MO Na-
pPaMeTpam He XyXe, HEM Y TEX Xe MUHWU-
AC. Ctepeobasa nepeHoOCHo ayguoan-
napartypsl ¢ rabapuTHOM ANUHOM Kopny-
ca 450...500 MM (kak npasuno, OByxXKac-
CETHbIX MarHWTon) JocTarosHa ans no-
nyseHun crepeoaddexta B npepenax
pabouero mMecta nonb3oBartens, a npwu
cweMHoln AC crtepeofasa MOXeET ObiTb
M3MEHSAEMOMN.

{lopKniouMB CTEPEOMArHUTONY K BbIXO-
Ay 3BYKOBOW KapTbl, NMONy4aeM 3BYKOBOC-
npovaBeaeHne OT KOMMbIOTEPa C OTKIIIO-
YeHNEM MHbIX UCTOYHUKOB curHana. Ypo6-
HO, He NpaBaa nn? OaHaKko NPy KaxyLuen-
CS1 MPOCTOTE N O4EBUAHOCTM NPsSiMOE Noa-
KJIOYEHWE KOMIMLIOTEPA K MarHuTorne 3a-
4aCTyl0 HEBO3MOXHO M3-33 OTCYTCTBUS
BHELLHEro BXoAa U pexuma, NpurogHoro
NS BOCTNPOU3BEAEHNS ayRVOCUTHANIOB OT
KOMIMbIOTEPA.

C y4eTOM MOCTPOEHUS! YCWITUTENBHOTO
TpakTa MarHWTOMbl, CUTHaN OT 3BYKOBOW
kaptel MK cnepyeT nopasaTtk HENOCPEACT-
BEHHO Ha perynaTopbl MPOMKOCTU W TEM6-
pa. MNpr 3TOM A5 NCKNIOYEHA NPOXoX.Oe-
HWSI CUTHANOB U LUYMOB OT HENCMONb3ye-
MO 4aCTW TpakTa 3T uenn HeobxoomMmMo
OTKJIIONATL.

JopaboTka BO3MOXHA B OBYX BapuaH-
Tax: yCTaHOBKA OOMNONHUTENBHOMO paske-
Ma C pasMbIKaloLMMK KOHTakTaMn nnbo
C OTOENBHOM KHOMKOM KOMMYTauMKn. ABTOp
npepnoqen nepsobii BapvaHT, kak Gonee
NPOCTON N TPeGYIWUIA MM CTaHAAaPTHO-

K Y9 JIK

B kauecTBe nprvMepa Ha pUCyHKe Mo-
KazaH pparMeHT CXEMbI CTEPEOMarHUTo-
nel SONY CFS-B7SMK2 ¢ perynatopamu
rpoMkocTu 1 Tembpa [1]. CoBoeHHble ne-
pemeHHble peanctopsl R3.1, R3.2 (Hyme-
pauvs ycnosHas) perynupytor temop BY,
peavcTopsl R4.1, R4.2 — rpomkocCTs. AHa-
NIOTUNHOE MOCTPOEHNE MMEIOT U MHOTUe
[opyrve MoZenv, HeaHauuTesLHO oTnunya-
ACb NMMLLIL HOMMHANaMK 3neMeHTOoB. B cesi-
31 C 3TMM MpOoUECC BBEOEHWUSI OOMOoSHu-
TeNbHOro BHELWHEro BxoAa B JoGyio Mar-
HUTOJNY MPaKTU4ECKN WOEHTUYEH W BLIMOS-
HRIETCS B CrienyoLLeM rMopsoke.

Ha neyaTHoI nnate HeoGXxopVMO HalTK
BbIXOObI CTEPEOKAHANOB YHUBEPCANBHOIO
ycunutens (YY). Ecnim cxeMs! MarHWTOS bl
HeT, TO MOXHO NMPOCNeAnTb MO NEeYaTHON
nnare [OPOXKW OT PErynaTopa rpPOMKOCTH
R4.1, R4.2 k uensm C1, R1, C2, R2 n VY.
MNepepe3ar pOPOXKN NEYATHOrO MOHTaxa
mexay eoixopamu MK, NIK YY v koHpeHca-
Topammn C1, C2, coeavHsIIOT nx C pasbe-
MOM XS1 cornacHo cxeme Ha pUCyHKe.

PaskweM (C HaknMBHOM rakom) ycraHas-
smeaioT B Mo6oM yanobHOM MecTe Kopryca
MarHuTonsl — Ha 3agHel vnu 6GokoBoit
creHke. KOHTakTbl pa3kemMa COEemUHSIOT
C COOTBETCTBYIOLLMMM BOPOXKaMKX neyar-
HOW nnarbl rMbKMMKU NPOBOAAMM, Xena-
TeNbHO B 3KpaHe, MOCKOJbKY HYBCTBUTESTb-
HOCTb YCUIIUTENS C 3TOMO BXOAa OKa3blBa-
€TCH [OoCTAaTOMHO BeICOKOM (okono 50 MB).

CurHan ¢ MMHeHOro BLIX0AA 3BYKOBOM
KapTbl PEryNMpyioT NporpaMMHBIMKN Cpen-
CTBAMWN KOMMLIOTEPA; NPY YKa3aHHOW 4yB-
CTBUTENBHOCTU COXPAHRETCH BeChb AOVHAa-
MU4ECKNIA BWanas3cH MarHuTosbI.
Mpy NOQKIIOHEHNN BbIX0Z, 3BYKOBOM KapThl
coenyHNIoT Kabenem ¢ BHOBb BBEAEHHBIM
Pa3LEMOM [J151 BHELUHErO UCTOMHWKA CUr-
Hana o6blNHBIM CTEPEOLUHYPOM G TUMOBOW
Bunkon ("MuHnpxek”). MarHutony ycTa-
HaB/MBAIOT B PEXVM pagvornprema, kak

Hanbonee 3KOHOMWYHBLIA MO 3HEeproro-
Tpebnernnio. MNpu  BKIOYEHWMM  BUITKN
B padweM XS1 ero NpyXuHHbLIE KOHTaKTbi
Pa3MLIKAIOTCA WU CUrHan oT paguonpueM-
HVYKa He NpoxopuT. CuvrHan OT 3BYKOBOM
kapThl yepes koHpeHcatopkl C1, C2 nocty-
naeT Ha PerynsTopsl rpoMKOCTH M TeMbpa,
3ateM Ha YM3Y4 s BCTPOEHHBIX (Mn aa-
e BHeLWUHWX) rpoMkoroeopurenei. Cere-
BOW 610K MUTaAHUA MarHUTONbI, MO MHEHWIO
aBTopa, uenecoobpasHo NoakioyaTb K 06-
LEeMy KOMIMbIOTEPHOMY GUALTPY, CHUXa0-
wiemy nomexu. [Ons so3spara K oBbi4HBIM
GYHKUMSIM MArHUTONbl BOCTaTO%HO BbIHYTh
BUIKY 13 pa3bema XS1.

Bce coBpeMeHHble 3BYKOBLIE KapTbl
MMEIOT BLICOKME TEXHMMECKME XapaKTepu-
CTMKM, a MNporpaMMHbIE NMPOUTrpLIBaTENN,
Hanpumep, Windows Media, — umpokue
CepBUCHLIE BO3MOXHOCTU PErysMpoBKU
3Byka (3ksanaiaep u 1. n.). Noatomy ume-
€T cMbIC BopaboTaTk MarHUTony rno
MeToaMKe, M3NoxeHHoi B [2, 3]. Ha-
npuMmep, popabGoTka MarHuTonel
SHARP GF-6363 noasonuna nony-
YUTb BBIXOQHYIO MOLWHOCTE 2x10 BT
1 BBECTW TOHKOMIEHCAUMIO Mpu pe-
rynmmpoBke rpoMkocTu. B peaynera-
Te Ka4yeCTBO 3BY4aHUSi My3blkW 3a-
METHO NPEBOCXOAUT [OCTUraemoe
C YNOMSAHYTEIMA KOMMBIOTEPHLIMU
MUHN-AC.

n VITEPATYP{-,\_

1. Crepeomartutona SONY CFS-B7SMK2. —
Panwvo, 2001, Ne 6, c. 40, 41.

2. Naxomoe A. BnoK perynvupoBok HOCMMO#
marHuTonsl. — Paawo, 2002, Ne 9, c. 16, 17.

3. Nexomoe A. YM34 HocumoWi MarHm-
TOonsl. — Pagwro, 2002, Ne 11, ¢. 12, 13.

Penaxtop — A. Cokonos, rpadmxa — 10. AHapees

KomnaHus

"Cucrembl Undpopmauym n Ceasmn”™ —
odurumaneHeii npeacrasurens VERTEX
B Poccun, npegnaraet pagvroannapary-
py Ans npodeccnoHanos U pagnuonio-
6uteneii. MopratneHublie, aBTOMOGUNL-
Hble, aB1aUMOHHBIE N MOPCK1e pagvuo-
cTaHum Beaylunx GrpM-NponsBoan-
Tene Yaesu n Vertex. Akceccyaphl
W rapHuTypa Ans  paguocTaHuui
Motorola, lcom, Kenwood. A Takxe yc-
NYT MO PEMOHTY, MOBEPHU3ALMI, HACT-
poliKe 1 perncTpaumn paavocTaHuMi.

Hawwwun koopanHarsl:

101000, r. Mockea, yn. MacHuukas,
noMm 7, ctpoenue 11.

Ten.: (095) 232-2903,

¢akc: (095) 232-2903.

www. Yaesu.ru

ics@roi.ru

CD-ROM SMD-2004. Mapknposka
paguogeTaneil NOBEpPXHOCTHOMO MOH-
Taxa. Jo 26500 kopoB. CTOMMOCTb
MpyU MONYy4YEHMW HANOXEHHBIM Miare-
oM — 200 pybrei.

111401, r. Mockea, a/s 1
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PAAVNOINPUEM

E-mail: mail@radio.ru
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PAOMO Ne 1, 2005

HOBOCTUN SDPUPA

n. MUXAHJIOB (RV3ACC), r. MockBa

POCCHUd

YacTtoTHOe pacnucanue Bcemmproi
Pycckoir Cnyx6el "Tonoc Poccvm™ Ha 3vm-
Huih nepuog 2004—2005rr. Takoso (yka-
3aHbl MHTEPBASbE BPEMEHN BELLIAHUSA K Ha-
cToThl B KIMy).

Ans Esponei: 02.00—04.00 — 936;
13.00—14.00 — 12060, 1548, 1431, 999,
972, 936; 14.00—15.00 — 12060; 18.00—
19.00 — 7400, 603; 20.00—21.00 —
7400, 7310, 6170, 1215, 612; 21.00—
22.00 — 1215, 999.

MNpumevanne: Ha vacrore 603 kIl BewaHme
sepercs g lepmarym (Bepann n okpecrHoc-
TH) yepes MecTHeid peTpaHcasTop; 612 kil —
a8 Mockes! v IpuneraioLLmx peruoHos.

Ana ctpaq Bantm: 20.00—21.00 —
7400.

Ans Ykpauuer v Monaasum: 02.00—
04.00 — 936; 13.00—14.00 — 1548,
1431, 999, 972, 936.

Ana Kaskaackoro permoxa: 20.00—
22.00 — 7445, 234.

AOna LentpBnsHos Asun: 02.00—
03.00 — 1503, 972, 648; 13.00—14.00 —
15670**, 15460*, 7365, 1143; 14.00—
15.00 — 15570**, 1251; 16.00—17.00 —
1251.

Ans Asctpanuw, Hoso# ISenavHgum
u OkeaHumm: 13.00—15.00 — 9770.

Ans Azum: 13.00—14.00 — 6145,
5995, 1143; 14.00—15.00 — 5995, 1251;
16.00—17.00 — 5945, 1251.

Ans KOro-socrowHor Asunm: 13.00—
14.00 — 17570**, 15460*, 9770,
9495,7260; 14.00—15.00 — 17570**,
15460*, 9770, 9495,7260, 6205.

Ana BamxHero n Cpearero Boctoka:
02.00—03.00 — 5995, 1503, 972, 648;
13.00—14.00 — 9830, 1143; 14.00—
15.00 — 9900**, 9830, 7315*; 16.00—
17.00 —9900**, 7315%, 1314, 1251; 18.00—
19.00 — 7360; 20.00—21.00 — 7445, 6170,
234; 21.00—22.00 — 7445, 234.

Ans 3anagHoro nonywapwus: 02.00—
03.00 — 13665, 12110, 7350, 7260, 7240,
7150, 6195; 03.00—04.00 — 13665,
12110, 7330, 7260, 7240, 7150.

Ob6oa+avemms: *).no 5 mapra; **) c 6 Mapra.

Bewianme Takke Begertcs B MHtepHeTe
B pexume "Real Audio”, anpec nHreprer-
caitra: http://www.vor.ru/Russian.htm.
Tam xe nybnukyeTcs pacnucaque nepe-
Aad, TekCTol Hanbonee NONyNsIPHLIX NPO-
rpamm (B wacTHocTn, "Knyba DX") u apy-
rasl akryansHas nHdopmaums.

MOCKBA. B nocnegHmx umicnax oxts6-
ps Ha yacToTe 91,6 My Havana Bewanme
paauocTanums "Kynerypa®.

denepanbHoe AreHTCTBO MO NAeuaTtw
M M2CCOBbIM KOMMYHUKaLUSIM NPEeMHIUK
MOTP coobumno, 4To ero obuumasibHbIR
caiT Ternepb HaxoaAMTCHA MO afpecy:
http://www.fapmec.ru. 3gecs MOXHO,
B 4ACTHOCTW, CNEAUTL 32 KOHKYPCaMu Ha
4acTOThl HJ1s Ha3eMHOro Tene- U Pagmo-
BELAHUS.

UHTEPHET. Crvcku YKB paguoctan-
umih Poccmm € ykazaHmem mx 4actoT MOXHO

Bpemn scrogy — UTC.

HaTN Ha cnegylowmx cairax: http://
eibi.gmxhome.de/hp/fm-rus.html;
http://radionnov.narod.ru/Russia.zip;
http://www.ukwtv.de/fmlist/2004/
rus.pdf.

POCCUSA/ASEPBAAOKAH. Mpo-
rpammel “Tonoc Poccum™ na pycckom siski-
Ke MOXHO cnywartb B baky B amanasone
YKB-2 no 6 wacoB B cytku. Mapthepom
KOMA@HMK BLICTYNAeT asepbaiipkaHckan
paauocTaHums "Space”. HanomuuMm, 4to
¢ 2004 r. nepenaun "Tonoc Poccuu™ yxe
ApyHMMaloTcs Ha Ykpaune, B ApMeHmn,
Mpyavu, Jintee, Kupruaum u Tagxmkmcra-
ne. B nacrosiwee Bpems "Tonoc Poccun™
BELAaeT Ha PYCCKOM 1 31 MHOCTPaHHOM
s3vike 115 4 exxegneBHo. Muposas ayam-
TopKsA nporpamm "Tonoc Pococun™ Hacum-
ToigaeT 109 mnn Yenosek.

SAPYBEXHbIE CTPAHDI

BONTFAPUA. "Paguo Bonrapusi” na
PYCCKOM si3bike Belaet B adupe: ¢ 00.00
00 01.00 na wacrore 9400 klMy; ¢ 04.00 go
05.00, ¢ 06.00 go 6.30, ¢ 17.00 no 17.30
n ¢ 19.00 go 20.00 — na vyactotax 5800
1 7500 kI'y; ¢ 11.30 go 12.00 — na yacro-
Tax 11600 n 13600 kly; ¢ 15.00 fo
16.00 — na wacrorax 1224, 5800, 7500
1 9400 k. MNporpamma ansi nwburenei
paamo "DX MIX™ Ha pycckom sizwike nepea-
ercsino cybboram ¢ 15.45 a0 16.00,¢ 17.15
£0 17.30 u ¢ 19.45 go 20.00; no sockpece-
HbsiM — ¢ 00.45 go 1.00, ¢ 04.45 go 05.00,
¢ 06.15 10 06.30m ¢ 11.45 go 12.00; no no-
nepensHmkam — ¢ 06.15 ao 06.30; no cpe-
Aamc 11.45 go 12.00 (Bce Ha COOTBETCTBY-
IOLLMX H2CTOTaX).

BEHIPUSA. CornacHo o6bsIBNeHuMO
cranum, "Pagmo Bynanewt” B 3MMHEM
Ce30He MCRONb3yeT TONLKO fIBE HacTOThl
Ansi BELLAaHWA Ha PYCCKOM si3bike — 3975
M 6025 klu. Mporpammel nepenalnTcs
¢ 04.00 00 04.28 ¢ 16.30 no 16.58 (Tons-
KO A0 BOCKpeceHbsiM), ¢ 18.00 no 18.28
(c noHepeneHka no cy6boty) n ¢ 20.30 oo
20.58 — TONBLKO MO BOCKPECEHbLSIM.

FEPMAHMUSA. Pagro "AWR" pabotaer
Ha& PYCCKOM fi3blke uyepe3 NepenaTynki
B fepmanmm: ¢ 03.00 go 03.30 — na yacto-
Te 9655 kI'y; ¢ 13.30 go 14.00 — Ha vacTo-
Te 9530 klu. Bewanme opueHTUpOBaHO
B OCHOBHOM Ha2 LllenTpanbhyio Asuio,
HO NEPEAAYM HENNOXO ChbIWHL! ¥ B €BPO-
nenckoi yactu CHIL

TPELIUSA. PaamocTtanumio “fonoc Mpe-
UMM” Ha& PYCCKOM $13bIKe MOXHO MPUHMK-
marte ¢ 14.00 go 14.30 na wactorax 792
n 7430 k.

UTANNA. Papmoctanums “RAI
International” BewtaeT Ha pycckOM A3bike:
¢ 03.45 pno 04.05 — na uwacrtorax 5965
1 9655 kI'y; ¢ 06.00 go 06.20 — na yacro-
Tax 9670 1 11800 klu; ¢ 16.05 ao 16.25 —
Ha vacToTax 9655 u 11815 kly; ¢ 20.00 ao
20.20 — na vacrorax 6125 v 9670 kl'u.

MAPUAHCKME OCTPOBA. Paauvo-
cranuusi "KFBS™ BelaeT Ha pyCCKOM si3bi-
ke: ¢09.00 no 11.00m ¢ 11.30 a0 13.30 —
navacrore 11650 ky; ¢ 14.00 go 15.30 —
Ha vacrtore 9465 kl'y; ¢ 15.45 no 16.00 —

Ha YactoTe 9465 kly (nonosuHa nocnen-
Hell nepepayy BefeTCsl Ha YKPauHCKOM
SI3bIKE).

HOBASl 3ENAHOUA. Bor 3umnee
pacnmcanme paguocTaHumm "New Zealand
International” (Ha anrnKMACKOM s3blke):
16.51—17.50 — na uvactore 9870 «kly;
17.51—18.50 — wna vacrore 11980 «klu;
18.51—22.39 — na vactote 15265 kliy;
22.40—03.59 — ma vacrore 17675 klu;
13.00—16.49 — na yactote 9870 «klu;
04.00—07.59 — wna yactote 15340 «ly;
08.00—10.59 — na uactote 9885 «ly;
11.00—12.59 — Ha uactote 15530 «klu.
Tpu nocnegHye nepefaynt H4acTUHHO Ha-
nApaBeneHsbl H2 Asnio 1 EBpony; ocTasibHbIe
OPUEHTUPOBaHLI B OCHOBHOM Ha OkeaHuio.

PYMbIHUA. "UnTeppammo PymoiHus"
Ha PycCcKoMm si3wike paboraet: ¢ 05.30 oo
06.00 — na uactorax 6055 u 7135 xly;
¢ 14.30 go 15.00 — Ha uactorax 7120
1 9520 kl'y; ¢ 16.00 go 17.00 — na yacro-

Tax 6125 u 7100 kly.
CNOBAKUA. Mexaynapogroe "Pa-
amo Cnosakuu™ — “Tonoc CnoBakuun” Ha

pycckomMm sn3wike BewaeT: ¢ 14.00 go
14.30 — Ha yacrorax 9440 v 11990 «xIy;
¢ 16.00 go 16.30 — Ha uacrorax 5915
1 11990 kI'y; ¢ 18.30 ao 19.00 — na qac-
ToTax 5915 1 9485 klu.

CLUA. CornacHo psily Aybnukaumii,
HOBOE 3MMHEE pachnmMcaHmMe BeluaHusi
"Cemeitnoro paamo™ ("WYFR™) Ha pycckom
s3bike Buirmsaaut Tak: ¢ 03.04 go 04.00 —
Ha vactoTe 7355 klMu; ¢ 05.04 no 06.00 —
Ha vactote 5810 kl'y; ¢ 16.00 go 17.45 —
Havacrtore 21745 kl'y; ¢ 19.00 go 20.00 —
Ha qactorte 9355 klu.

OUIUIMNMNUHBbI. Pagmo "Veritas Asia”
1“3 Manunbl NnepeaeT Ha PYCCKOM S13bike
Toneko ¢ 02.30 go 03.30 Ha uacTtoTe
17830 klu.

YEXUA. "Pagmo lMpara” Ha pycckom
A3blke B Tekyllem ce3oHe paboraert:
¢ 05.00 no 05.27 — Ha wacrtortax 6055
1 11600 kl'y; ¢ 12.30 ao 12.57 — na qac-
ToTax 6055 u 21745 «klu; ¢ 15.830 go
15.57 — wna uqactorax 5930 u 9450 «ly;
¢ 19.00 ao 19.27 — Ha yacroTe 5830 k.
Mporpamma no nucbmam cnyliatenei
" kK BaM MUY TeRepb TPaHCMPYETCs No
BOCKPECeHbsIM BMeCTO Cy60oT.

LBELUSA. MonyyacoBuie nepefaaqu
"Paauo Weeuwsi” s . Ctokronem Ha Ge-
NOPYCCKOM 5i3biKe BEAYTCS OfUH Pas B fiBe
Hegenu, no BockpecewbsiM, ¢ 18.00 ao
18.30 Ha wactoTte 5830 kl'y C NOBTOpPOM
B 19.30 Ha yacroTte 1179 klu.

IOXKHAAl KOPESAA. "Paauo Kopesn”
{("KBS") BewiaeT Ha PYCCKOM fi3biKe Yepes
fepeaarink mowiHocTeio 500 kBT B Pam-
nvwame, Benukobpuramus, ¢ 18.00 no
19.00 na yacrore 7235 kl'u.

ANMNOHUSA. "Paano AnoHus” ("NHK")
B 3MMHEM CE30HEe BELUAET HA PYCCKOM
A3bike:

ansi Espons ¢ 04.30 go 05.00 — Ha ya-
ctote 11970 kl'y; ¢ 11.30 go 12.00 — Ha
yactote 11710 kly; ¢ 18.40 po 19.00 —Ha
vacrtote 11970 kIu;

anst Az ¢ 03.30 ao 04.00 — navacro-
Te 17845; ¢ 05.30 go 06.00 — Ha yacroTax
117151 11760 kly; ¢ 08.00 00 08.30 — na
yactotax 6145 v 6165 kly; ¢ 13.30 mo
14.00 — na yactoTte 6190 kl'y; ¢ 19.00 go
19.20 — na qacrote 5955 kly.

Xopowero npuema m 73l

Penaxrop — B. Monsxoa




O NUTaHUM MYJIbTUMETPOB

OT CeTeBOoro 6,1joka NnuTaHusa
A. BYTOB, c. Kyp6a Sipocnasckoif 061.

) Hasi 0 "HecHacTHbIX cny4anx” € MyJSibTU-

MeTpamMK y CBOUX 3HaKOMbIX, 51 Cam 3a-
pekancsi He WCNONbL3OBaTb Afsi CBOEro
npuGopa ceTeBoit GOk NUTaHKS], HO Kak-To
pas, Nno NpUyKHE 3aTsIHYBLUENCA HacTpOr-
KW OTN@XUBAEMOI KOHCTPYKLIMM, pewinn
cakoHoMutb Ha Gartapeitke. Mynsrumerp
nuTancs ot crabunuanposaHHoro 61oka Ha
Base cereBoro apantepa RWI00, B koTo-
pomM 0BMOTKU TpaHcdopmaTopa HaMOTaHbLI
B pasHbIX Cekuuax kapkaca. Korpa ogHa us
CO34,aBaeMbiX KOHCTPYKLWIA Bbina noako-
HeHa K ZpyroMy, OKasaBLUEMYCS! B TOT MO-
meHT Ha paboyem cTone ceteBomy BIOKy
nuTanHus ¢ TpaHcgopmaropom TC-90, xea-
TUNO OOHOrO KacaHus Lwynom! MynsrumeTp
M890C+ otkasancsi paGorare.

Ecnu MynstUMeTp NOAKMIONEH K BHeLU-
HeMy, ceTeBoMy GoKy NUTaHWsl, BO3MOX-
Hbl TpW CUTYaLMK, korpa Mukpocxema By-
DET NONTU MOMEHTA/IBHO NOBPEXAEHA.

MMepBas: K TOMy Xe UCTOHHWKY NUTaHus
noAKMIONEHO W HaCcTpavBaeMoe YCTPOMCT-
Bo. Mpu arom pagnonobutens HacTo 3abbl-
BaeT, 4To BoiBog, "COM” MynstUMeTpa, XOTA

OH 1 "OBLLWIA", HO HEe UMEET MPSIMOrO KOH-

TakTa H1 € "TIoCcoM”, HU € "MUHYCOM™ nin-
Talowlero HanpspkeHusi. Bropas: nonbiTkn
4TO-NMGO N3MEPUTL B YCTPOWCTBE, rasibBa-
HU4ECKW CBSI3BHHOM C CETHIO W Camo Ha-
npspxeHue cetn 220 B. Tperss, yxe ynomsi-
HyTas CUTyaLusi: MyNETUMETPOM, NUTalo-
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LmmMesa oT cetesoro 6Grioka nUTaHus, npo-
BOJST U3MepeHust B annaparype ¢ cober-
BEHHbIM WK OPYriM TpaHCgOpMaTOpHbLIM
6110koM MUTaHWA oT ceTk. Bo Bcex 3Tux cry-

Hasix B MUKPOCXeMe MOBPEXOanvCh BHYT-
peHHKE WUCTOHHUKI HanpsHKeHUs!
-3 B 1 -5 B; oavH 13 H1x unu cpasy oba.

Ha pucyHke n3o6paxeH BapuaHT 3a-
WMl Mukpocxemel ALIN. Auop VD1 3a-
WMLLAET MYNETUMETP OT HEnpaBWUITbHOro
MNOAK/IOYEHUs] MUTAIOLLErO HanpsiXeHUs!
(npwv Hanr4KKn B 6N10KE NUTaHUS OrpaHude-
HWS1 MO TOKY Harpysky Unu 3aLimTsl OT KO-
POTKOro 3ambikaHusi). BHyTpeHHme ncrou-
HWKW HanpsixeHust =5 B 1 -3 B sawmiLeHsl
COOTBETCTBEHHO crabunurpoHom VD2
¢ avogom VD3 u crabunurpoHom VD4
¢ anopom VDS ¢ y4eTOM peincreusi peauc-
TOPOB BXOAHOrO AeSINTess.

BaxHo TwarensHo nopobpare sawmT-
Hbie CTaBUNUTPOHLI NO HanpsxeHuto. CHa-
yana HyxHo orobpare Takue 3K3emMrisipsl,
y kOoTOpbIX npu Toke 100 MKA HanpskeHue
crabunmsaumm Ha 0,5...0,7 B npeBbilwaet
COOTBETCTRYIOLLEE HanpsikeHue. 3arem,
npu npo6HOM noakoyeHun cTabunmTpo-
HOB K COOTBETCTBYIOLLMM BbiBOOAM MUWK-
pocxemel, Criegyer KOHTpOSMpoBate MO-
TpebnsemMulli MynsTUMETPOM TOK. ECnin OH
yBenuumnBaercsi bonee 4em Ha HECKOJSTbKO
MUKpoamnep, To crneayer BelGparTs crabu-
JIUTPOH ¢ GorbluMmM HanpsixxeHnem crabu-
nusauun. UamepeHHoe Ln¢ppOoBLIM BONBT-
MeTpoM HanpsixeHve Ha BuliBopax 32, 37
He A0MKHO UBMEHSITECS NOCNE NOAKNIoNE-
Husi cTabUNUTPOHOB.

Pepnaxtop — A. Cokonos, rpagvika — 0. AHapees

JIOTEPES )XYPHANA "PAANO”

Oxonuanme. Havano cm. Ha c. 6

B kaxaoom HOMepe XypHana Ha 5—6-1
CTpaHMLax pasMeLLeH KyrnoH assi y4actns B
oqepeHoIA noTepee. Ansa noaayn ceoeit 3a-
SIBKW Ha y4acTue B JIoTepee suTareni JoIk-
Hel cobpatb He MeHee MsIT pasHbIX KyNoHOB
Kax4oro nonyroavsi U CBoeBpeMeHHo npu-
CnaTb UX B peaakuuvio. Kaxaplih kynoH Heob-
XOAMMO 3aroNHUTL, BIWCAB B HErO Ha obpar-
HOW CTOPOHE CBOIO (haMunuio, MHULMANeL, a
TaKke HaseaHWe ropoaa, B KOTOPOM Bbl XW-
BeTe. bonblwas npockba pepakum — npu
3anofHeHMW KyroHa, a Take noapoBHoro
agpeca Ha koHBepTte nmcats Gonee 4eTko
(nyuwie nevaTHuMK Bykeamn).

MoaroToBieHHbIE KYMOHbl CReayeT Bbi-
CbINaTb B peAakLmo xypHana "Pagno” ve no
oaHOMy, a NoaobpaHHBIM KOMMNIEKTOM B OT-
AensHOM KOHBEPTE, Ha KOTOPOM AenaloT no-
metky "JIOTEPESA™.

IH

B rorepee npuHUMAIOT y4acTue BCe, Yo
KYNMOHbI NOCTYNUNK B peaakuuio Ao 28 des-
pansi (KOMMJeKTLl BTOPOro nonyroavs npe-
Oblayulero rona) v ao 31 monst (koMnnexTsl
NepBOro Nonyroaus TeKyLLEero rona).

Xenaem ygan!

C

OBEMEH ONbITOM )

MHaukaTop BKNIOYEHHON Harpy3sku
C. T'OPEHKO, r. Taranpor PocTrosckoii 0611.

I/]' Horga Tpebyerca 3HaTh, BKIIOYE-
_HO N OCBELUEHUE UNu BNeKTPo-
HarpesaTtesnbHbie NpUOOPLI B 3aKpbl-
TOM MNOMELLEHWM, HE BXOAA B HEro.
Cpenarte 370 NOMOXeT MHOWKATOP, CO-
6paHHBIN NO Cxeme, nNokas3aHHOM Ha
PUCYHKE, 1 BKJIOYEHHbI B paspbiB
OOHOro U3 NPOBOAOB 3NEKTRUYECKOMN
ceTtn.
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Bo BpemMs ogHo nonyBonHel ne-
PEMeHHOro Toka npamMoe nageHue
HanpsixeHma Ha guopax VD1 m VD3
aAocrtaroyHo, 4robw ceervoauon HL1
ceerunca. Bropaa nonyBonHa roka
Harpysku npoxogurt 4eépes auopn,
VD2. HomuHan pesuctopa R1 BeI-
OpaH TakuMm, 4toBsul Npu MakcuMans-
HOM TOKe Harpysku TOK Yyepes CBeTO-

ANoA He NpeBbiCUN O0NyCTUMOro
3HayYeHun.

Becb y3en MOXHO CMOHTUPOBaTL
B KOPryce BbIKMIOYaTENs OCBELUEHMUS.
C avopamMu ykasaHHOro Ha cxeme Tu-
na (BMecTo HUX MOXHO YCTaHOBUTb
aHanoruyHele ¢ gpyrmmu GykKBEHHbI-
MU nHgekcamm nnu anoabl 1N4001—
1N4007) oH moxer paborare npw To-
ke Harpysku He 6onee 1 A. Ecnm Ha-
rpyska norpebnaer Gonewe, auoabl
u nnaekyio Bcraeky FU1 HyXHo 3ame-
HUTL paccYyMTaHHbIMU Ha COOTBETCT-
BYIOLLIMUI TOK.

Cnenyert yumtelBate, YTO NpU cny-
vyaiHom o6peiBE B OOAHOM K3 OUOOOB
Harpyska ocTtaHeTrcsi Noax/l4eHHON
K Certn Yepes OAHONONYNEPUOAHbIA
BuiNpAMUTene. [ns namn Hakanuea-
HUA K HarpesaTensHbiX NPUBopPOoB 3T0
HE ONacHOo 1 NPUBEAET NULLL K 3aMeT-
HOMY YMEHBLUEHMIO APKOCTU CBETa
unu BbloensemMoit moluHocTn. OgHako
aneKTpoHHan annapatypa wnm 6bito-
Bble NpuBopsl, coaepxalume 3neKTpo-
ABUraTeny (XonoAwnoHUKW, CTUpans-
Hbl€ MalIMHBL), MOryT GbITe MOBpeXae-
Hel. [ns vHOWKaLUMKM UX BKJIIOYEHUSA
NpeanNoXeHHeIn NHONKaTop UCnosb-
30BaTb HE peKoMeHayeTcs.

Penaktop — A. fonrwid, rpagvka — A. flonrnid
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26 MPUBOP OJ149 NPOBEPKMU
NONEBbLIX TPAH3UCTOPOB

UW3MEPEHUSA

E-mail: mail@radio.ru
Ten. 208-83-05

PAOWO Ne 1, 2005

“nnnrT-o1”

C. KOCEHKO, r. BopoHex

B crarbe npensoXxeH HECNOXHBIA NpnbGop AN NPOBepPKN Ucnpas-
HOCTY ¥ OLI@HKM HanpPsDKeHUN OTceqYkn MoiyHbix MOTT TpaH3nCTOpPOB,
npuMeHsieMbIX B UMNYJIbCHbIX Npeobpa3oBaresnsax HanpsxeHus. OH
nomoxer, Hanpumep, nogobpare nape! TPaH3NCTOPOR A1 ABYXTaKT-

HbIX NpeobpasoBarTesieii.

ABTOp CTaTbM B CBOEN NPaKTVKE CTOJK-
A Hyncs ¢ npobnemoit NnoaGopa MOLLHbIX
noneBbIX TPaH3NCcTopoB. MpuobGpeTeHHbie
Ha pbiHke MoLLHble MOIM TpaH3ucTopkl No-
cne NpoBepky B aomaluHein naboparopum
0Kasanucb C CYLECTBEHHO pPasfiyHbIMU
napameTpammu, XoTs B3fTbl OHW Oblnn U3
OLHOM NapTum, o 4eM CBUAETeNLCTBOBaNa
MapkMpoBka Ha kopnycax npuéopos. Mo-
CKOJIbKY TPaH3UCTOPbI NpUoGpeTeHsbl ans
KOHCTPYMpOBaHUsi OBYXTaKTHOro npeo6-
pasoeaTtensi, Ux xenartenbHo Gbino noao-
6parb xoTs Gbl NO TAKOMY BaXHOMY napa-
MeTpY, Kak HanpskeHue otceukn. Ecnum ot-
MMM 3HauUTENbHbl (Hanpumep, Gonee
0.2 B anst tpaH3vcTopos IRF640), Bxnitoue-
HUE U BbIKNOYEHME TPaH3UCTOPOB B ABYX-
TakTHeIX Npeobpasoeatensx 6ynet npouc-
XOAUTE HECUMMETPUHHO, 4TO HapyLuuT
HOpMaJibHOE rUCTepe3ucHoe
HaMarHuyMBaHve U pasmMarHu-
YMBaHWE  MarHUTONpoBOAAa

BA O4€Hb BLICOKA, TaK KakK TOK OT UCTOHHU-
K& NUTaHUS NOTPEGRAETCA TOMbLKO B pe-
XUME U3MEPEHUS U NpU 3TOM He NPEeBbI-
waer 2,5 MA. labaputbel npubopa —
74x64%x84 mm.

PabotaeT npubop cnenyowmm obpa-
3oMm. lNepen namepeHUeM HanpsXeHUa
OTCEYKU NPOBEPSIEMOro TpaH3ucTopa
ero HeobxooUMO UCNbITaTh Ha OTCYTCT-
Bue npobosi kaHana CTOK—MUCTOK.
Ans 3TOro TPaH3UCTOpP ycTaHasiMBAIOT
B rHezpa 5—7 "KoHTponb” pasvema XS1
M HaxumaloT kHonky SB1. Ecnn kanan
npo6ur, 3aroputcs uHaukatop HL1. Ta-
KO TpaHsucTop 6pakytoT. McnpaBHblii
TPaH3UCTOp nepeHocAT B rHespa 1—3
"UamepeHune” pasbema XS1. Mepexnio-
vatenb SA1 ycTaHaBnMBAOT B NONOXe-
Hre "1, yTo GyneT CoOTBETCTBOBATL Ha-

M CO30AcT AOMNONHUTENbHLIE
nNynbCcauMu BbIXOOHOIO Bbl-
MPSMAEHHOTO HANPSHKEHMUS.

B Takoit cutyauum BO3MOX-
Hbl ABA BbIXOAA: NOKyrNKa 60nb-
woro uucna TpaH3UCTOPOB
C uensio noabopa cpeayu HUx
0TSt 6bl HECKONBLKMX Map, 4To
SIBHO HENOIMMYHO U K TOMY Xe
HeAEeLLeBO, WK MCNOMb30BATb
nopTaTuBHbiiA Npubop, ¢ No-
MOLLBbIO KOTOPOro MOXHO Npo-
M3BeCTU OTGOP TPaH3UCTOPOB
npsmMo y npunaeka. O6bIuHO,
KOrAa NpopaBLbl BUAST NOAro-
TOBNIEHHOIO W OCHALLEHHOIO

R11
3571

yansHOM Toke okono 100 mkA. 3artem
BCE NEPEYMCIIEHHbIE Onepauuy NOBTO-
pPSIOT ANS CRenylLliero TpaH3ucTopa,
M CHOBa PErncTpypyioT NokasaHns MUK-
poaMnepmeTpa, U Tak Ao Tex Nnop, noka
He ypacTtcs nopobpaTb TpaH3UCTOopLI
C UAEHTUYHBIMK NapameTpamu. MNpu oT-
nyckaHuu KHonkn SB1 BxopHast eMKOCTb
3areBop-uctok (ansa IRF640 — okono
1300 n®d) mn BoixogHas €MKOCTb (Npu-
mMepHo 430 nd) paspsxkaloTcs uepes
HOPMasnbHO 3aMKHYTble KOHTakTel 1-3
KHOMKW, W U3BNE4YeHVe U3 pasbemMa oa-
HOro TpaHsucTopa c nocnefyoLwei yc-
TaHOBKOI ApPYroro NpPoVCXoAuT Npu Hy-
JNIEBOM Hanps»KeHUU Ha 3NeKTpoaax, 4To
Heo6xo4uMO B COOTBETCTBUM C Tpebo-
BaHWSIMU NO MOHTAXy U UCMLITAHWIO Ta-
Kmx npubopos.

3ameTum, 4To 06LIMHO B Ka4ecTBe Ha-
NPSH>KeHUS OTCEUKU NPUHMMAIOT 3HaueHKe,
NpW KOTOPOM TOK CTOKa paBeH 250 MKA,
HO NMOCKOJBKY LIENbIo USMEPEHWIA ABNSET-
csl He onpeaeneHne paHHOTO napamMerpa,
a nog6bop WAEHTWMYHBIX TPaH3UCTOPOB,
MOXHO OrpaHu4MTLCS HauvalbHbIM TOKOM
100 mkA. Ecnm Xe 330aTbCSs Lieibio U3mMe-
PEHUS HANPSHKEHUS OTCEYKU NMPU TOKE CTO-
ka 250 MKA, Torga npyMaoeTcs UCNoNb30-
BaTb MWUMaMNEPMETP C TOKOM MNONHOIo
oTknoHeHus 0,3—1 MA 1 M3MEHATL Hanps-
XeHue Ha 3aTeope c warom 0,05 B.

Kak nokasana npaktvka, y nopaensio-
wero GoNbLUMHCTBA TPaH3UCTOPOB TUNA
IRF640 (Hanps»keHue oTtceuku — 2...4 B,
MakcUMasnbHbIiA CpefHuii TOK CTOKa —
18 A, conpoTusBneHue kaHana
CTOK~UCTOK B OTKPLITOM CO-
croaHun — 0,18 Om, npe-
[eNbHOe HanpsXeHre CTOK—
uctok — 200B, crou-
mocTb — 0,5 ponn. CLLUA) Ha-
Nps>KeHWe OTCEe4KUW 3aKnioue-
HO B WHTEpBane 3Ha4YeHWi
2,5...3,5 B, noatomy npubop
UCNONb3yeT UMEHHO 3TOT
cratuctTuyecku Hanbornee Be-

POSTHLIY NOKasaTenb.

6opa TPaH3MCTOpPOB € ApYruM
3Ha4YeHVEeM JaHHOrO NapameT-
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R11 norpebyetca nepecuu-

crneuyansHeiM NpuGopoM pa- I
ovontobuTens, oHM He NpensiT-
CTBYIOT Takou npoueanype. lNo- Puc. 1

3ToMy aBTop cozpan Tpebye-

Mbli NPUGOP, KOTOPLIM NOJb-

3yeTcs U NoHblHE. BO3MOXHO, Takasi KOH-
cTpyKumst ByneT nonesHa Takxe paguoma-
cTepam Ans NPOBEPKN MOLLHbIX MONEBbIX
TPaH3MCTOPOB B pagvoannaparype wnuv
npovseoguTensM npeobpasoBareneil Ha
NoNeBbIX TPAH3KCTOPax.

Mpu6op, cxema KOTOPOro NokasaHa Ha
puc. 1, NpepHasHayeH ANs NPOBEPKU
1 noabopa MOLLHbIX NONEBLIX TPAH3UCTO-
poB B kopnyce TO-220 c kaHanom n-Tmna.
UcTounnk nutanns — Garapes "KopyHp™
(6F22) c HanpsxeHnem 9 B, a ctabunmaun-
pOBaHHOE HanpsXeHue, npuKnaabiBae-
MOE€ K 3aTBOPY UCMbITEIBABMOIO TpaH3WUC-
Topa, YyCTaHaBiMBalT B WHTepBane
2,6...3,5 B c warom 0,1 B. Pa6orocno-
cobHocTe npubopa coxpaHaeTcs npu
CHWXEHUM HAnNPsHXXeHUs UCTOYHWKE NuTa-
HUS o 5,7 B. 3KOHOMW4YHOCTL YCTPOWCT-

npsxeHuio 2,6 B Ha 3aTBOpE, U HAXUMA-
10T kHonky SB1. Ecnu cTpenka MUKpoam-
nepmeTpa PA1 He OTKNoHsieTCcs, oTnyc-
KaloT KHONMKY, 3aTeM nepekniouatens SA1
yCTaHaB/MBaloT B NonoxeHne "2" U CHo-
Ba H&XKMMAIOT KHOMKY, U TaK NOBTOPSIOT
M3MEpeHUsi N0 3aMETHOro OTKNIOHEHUS
CTpeiku MukpoamnepmeTtpa. MNpu 3tom
pPerncTpupyloT HavanbHbIA TOK CTOKa NpuU
Tpex TMONOXeHUsX nepeknyaTens,
npeflecTBYIOWNX  Ha4anbHOMY TOKY
ctoka NpumepHo 100 mMkA. O6biMHO CTy-
NeH4aToe HapacTaHue ToKa xapaxTepu-
3yeTcs nocnenosaTesnbHbIMA MOKasaHW-
amm 10, 30 n 90 mMkA. Ha cnepyiowiem
ware N3mMepeHus Tok npeBbicuT 250 MKA,
nosToMy NpU UCNOJIb30BAHUM MUKPOaM-
nepMeTpa c npeaenbHbiM TOKOM 200 MKA
3asepLars UsMepeHus cnenyeT npu Ha-

KOHKYPC "PABMO"—80")

TaTb B COOTBETCTBUM C popMy-
namu, npuBeaeHHsIMU B CTa-
Tee WN. Heuaesa "Crabunmn3za-
TOpbl HaNPSXXEHUS C MUKPO-
cxemoih KP142EH19A" ("Pa-
ono”, 2000, Ne 6, c. 57, 58).
Ecnn NpuHsTe 3HaueHue Toka
yepes pgenvrens pasHeiM 0,5 MA npu Ha-
yanbHOM HanpsxeHun 2,5 B (obLuee conpo-
Tuenenne penutensa R1—R11 cocrtaBut
5 kOm), pyTuHHYI0 paboTy No onpeaeneHuio
HOMWHANOB OECSATKA PE3NCTOPOB MOXHO
"NOpYy4UTE” KOMNLIOTEPY KWW NMpOorpamMmu-
pPYEMOMY KasibKylIiTOPY B COOTBBTCTBMU
c ypaBHeHneM R=(5U,-12,5)/U,, roe R, —
oblee conpoTUBNEHME BepxHeEro (no
puc. 1) nneua penuTenst Npyu HanpsxeHUn
U, Ha Bbixoae Mukpocxemel DA1. TouHOCTE
yCTaHaBNMBAEMOrO HANPSXXEHWS HA 3aTBO-
pe TpaH3ucTopa 6yaeT 3aBUCETL OT COOT-
BETCTBUS napameTpoB AenuTenst pacuer-
HbIM AaHHBIM. ABTOP NpoBOAUN OTOOP Tpe-
GyeMbix Pe3UCTOPOB, NOKa3aHHbIX HA CXe-
Me, cpeau Gnmxalimx CTaHaapTHBIX HO-
MWHanNoB C NOMoLLblo LmdpoBoro npubo-
pa, [onyckas OTKMNOHEHME W3MEPSeMOro




Puc. 3

conpoTtueneHus He 6onee 1 Om ot pacyeT-
HOrO 3Ha4YeHUS.

KoHcTpykuua npubopa [OoCTaTto4dHO
NpocTa, €ro BHEWHWUA BUA NOKasaH Ha
puc. 2. Pagnonobutenn, 3auMHTEpeCo-
BaBLUMECH NaHHBIM NPUGOPOM, MOMYT UC-
nNoNb30BaTL YepTexX "06AULOBKU” KOpMyCa,
BbUIOXEHHBbIA  nNo  aapecy  <fip://
ftp.radio.ru/pub/2005/01/pppt_01.zip>.
Ecru "06nvuoBky” pacnevararb Ha nasep-
HOM MpUHTEPE, UCMNOMIb30BaB CaMOKIes-
wytocs Bymary ans 3TUKETOK, TO Camo-
LEeNnbHOW KOHCTPYKUUMM MOXHO Npuaartb
BNONHE TOBapHbIK BUZA. Bnpoyem, BO3-
MOXHa neyatb U Ha 0BbluHON Bymare, KO-
TOPY!IO NPUKNEVBAIOT K KOPMYCY HUTPOKNE-
€M U 3aLMLLAIoT NaKoM.

He pue. 3 nokasaH Bug npubopa co
CHATOW KPbILUKOW, U3 KOTOPOro BUAHO

-
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Puc. 4

B3aMMHOe pacno-
JIOXEHUE 3INEMEH-
ToB. Pe3ucTopbl ae-
NIUTENS CMOHTUPO-
BaHbl Ha NPOrpaMm-
HOM nepeknoyaTe-
% npe NN10-1, ycta-
HOBMIEHHOM Ha nu-
ueBO NaHenn Npu-
6opa pRooM C MUK-
poaMnepMeTpomMm
M4248 ¢ TOKOM
NONHOTrO OTKMOHE-
Hust 200 mkA. KHon-
ka SB1 tuna KM1-1
BbHHECEHa Ha BOKO-
BYy!0 CTEHKY, OC-
TanbHLHE  Aeranu
HanaveaoT Ha Nna-
TY, U3rOTOBNEHHY!O
M3 OOHOCTOPOHHE
$oNbrupoBaHHOro
CTEKNOTEeKCTONUTA,
YyepTeX  KOTOpOM
noka3saH Ha pwuc. 4.
MpoBogHUKK Ha
nnate GOpMUpYIOT
pEe3akoM. INEMEH-
Tl K NpOBOAHWKaM
HanameaioT "BHa-
knanky”, 6e3 yCTaHOBOYHLIX OTBEPCTUN.
Otcek ans 6arapen obpa3zoBaH npynan-
KO K NNare YrofikOBOro OrpaHuquTens,
M3rOTOBNEHHOTO Y3 (G ONBrMPOBaHHOIO
CTEKNOTEKCTOMUTE, KaK U BECb KOpPNYC.
MNnata eHyTpyu npubopa PpukcupyeTcs
C OZHOIA CTOPOHBbI BBEAEHUEM CBETOAUO-
na HL1 v paszbema XS1 (B ka4ecTBe KOTO-
pOro MCNonb30BaHa rHe3[0Bas 4YacTb
pPas3beMoB, NPUMEHSAEMbIX B TENEBU30pax
YCUT) B COOTBETCTBY!IOLLME OTBEPCTUSA Ha
JIMUEBOWN NAHENY, & C ApYroh — npunaii-
KO gByx otpeskoB no 10 MM npoBopa
N3B-2 0,9 mexay Nnatoit U KOpMNyCcoMm
B6N3n CHATOM Kpoiwky. MNog nnary
NOANIOXEHa aMOpTU3auMOHHas Npoknaa-
Ka TONLMHOM 3 MM 13 NAOTHOro NOPONo-
Ha vnu rodpUPOBaHHOrO KapToHa. JToT
X€ marepvan ucnonb3oBaH ans ¢ukca-
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UMM 3nemMeHTa nNuTaHus B GatapeiHom
oTCeke.

HanaxwueaHue npubopa He TpebyeTtcs,
€Cn HOMUHaNbI PEe3UCTOPOB AenuTens
nanpsixeHuss R1—R11 nogobpanbl B Npe-
[enax OONYCKaEMbIX OTKNOHeHui. Pe-
3ynNbTartbl U3MEPEHUS CONPOTUBNEHUSA
Mexay BXOAOM OENUTENS HANPSXeHUs
(BEPXHMM NO CXEME BbIBOAOM pe3ucTopa
R1) ¥ NOABUXHBIM KOHTEZKTOM NEPEKMo-
yarens AOSXHbI COOTBETCTBOBaTb pPRAY
3nadeHuin: "1" — 192, "2" — 370, "3" —
536, "4" — 690, "5" — 833, "6" — 968,
7" — 1094, "8" — 1212, "9" — 1324,
"0" — 1429; HAXHUM NO CXEME BLIBOJOM
peanctopa R11 — 5000+4 Om. B 3tom
cnyyae uamepeHue yudpoebiM npubo-
POM HaNPsSDKEHUA Ha KOHTaKTe 1 pasvema
XS1 nokaxeTr AOCTAaTOYHO BLICOKYIO (HY-
NeBble 3HaYEHVS 3HavatLmx umdp BO BTO-
pPOM OECSTUYHOM paspsae nocne 3ans-
TOIA) TOYHOCTb YCTaHaBNMBAEMOrO Ha 3a-
TBOpE TPaH3uCTopa HanpsXeHus, T. e.
2,6, 2,7 B uT. o. Xots, B npuHUMNE, ecnu
y NOfb30BaTeNe OTCYTCTBYET BO3MOX-
HOCTb Nofbopa pe3ncTopOB C YKa3aHHOMN
TOYHOCTBIO, TO OHY MOFYT AOBOSBCTBO-
BATbCA M MEHbLUE TOYHOCTBIO. Jlonyc-
TUM, 4TO psif HanpskeHu Byper cooT-
BETCTBOBaTb 3Ha4YeHUsM 2,64,
2,72 B 1 1. 4., HO OT N3MepPEHUs K n3me-
PEHUIO 3T 3HaYeHus ByayT HEUBMEHHDI,
410 1 TpebyeTcs Npu nonbope TpaH3uc-
TOPOB NO OAVHAKOBOMY Ha4anbHOMY TOKY
NpY paBHOM HanNpsXeHWUY Ha 3aTBOpeE.

B 3aknioueHue aBTop OBpallaer BHY-
MaHue Ha OfiHY YNOMUHaBLLYIOCH 0COBeH-
HOCTb 3kcnnyartauuu npubopa. Mpu na-
MEHEeHUK NOMOXEHUS NPOrPaMMHOro ne-
pekmoyaTens KHOMKa BK/MOYEHUs Nuta-
HUSA JonkHa ObiTb oTnytleHa. B npoTtue-
HOM cnybae ynpaensiowumit Bxon DA1
KPaTKOBPEMEHHO OKaXETCH "OTOpBaH-
HbIM" OT UENU AeNUTENs HanpsiXeHWus,
4YTO MOXET NPUBECTU K NOBPEXAEHUIO
MUKPOCXeMbl. BmecTto mMukpocxemsl
KP142EH19A MOXHO MUCNONbL30OBaTb €€
3apybexHuiir ananor TL431.

Pepaxtop — A. Cokonos, rpaguka — asTopa
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Kak coegMHUTb COTOBbLIA

TenedoH C KOMNbIOTEPOM

P. AJIEKCAHOPOB, r. Manosipocnasel Kanyxckoii o6s1.

B cTraree nosiger peub kak o ¢pusn4ecKkom nogKkIo4YeHun COTOBOro
Tene@oHa K KOMNbIOTEPY M Heo6XxoAUMbIX NSl 3TOro afganrepos (Ka-
6enesi faHHbIX), TAK M O nporpammax, obecrneynBaloLiNX a3anumMo-
AaedicTemne, u HaCTPolike MO4EeMHOro COeANHeHU KOMMLIoTepa ¢ ce-
Tbi0 MHTEpHeT Yepe3 coToBbiA Tene@oH.

NN YEro HYXHO COEAVHATE COTOBGIA

TeneoH C NEPCOHANbHLIM KOMMbIO-
TepoM? OyeBupeH akT, 4TO C NOMOLBIO
KOMMNbIOTEPA HaMHOTO GbiCTpee W yoob-
HEe, YeMm C KnaBuaTypbl TenedoHa, Kop-
pekTMpoBaTb 623y AaHHBIX O HOMEpPax Te-
necdoHOB 1 Ux xo3seBax. Bnanenblier He-
CKOfIbKMX COTOBBIX arnnNapaToB KOMNLIOTED
n36aBUT OT HEOOXOOVWMOCTU BPYYHYIO
NPUBOAWTL B COOTBETCTBUE 3aNVCK B Na-
MATU KaXOoro w3 Hux. Oybnuvkater 6as
[AaHHbIX, COXPAHEHHBIE B KOMMLIOTEPE,
NO3BOASAT HE NOTEPATL LEEHHYIO HOpPMa-
Lu1io B ciiy4ae Bbixoaa TenedoHa ns cTpos.

o4yt BCce npou3BoguTENU COTOBBLIX
TeNedoHOB NOCTABARKIOT NPOrpaMMHble
YTUAUTHI, JAOWVE BO3MOXHOCTb MOAb30-
Bareca ycnyramm SMS, EMS u MMS
C KOMMbIOTEPA. 3TV YTUNUTBI 0OLIYHO Me-
10T gocTyn K 6a3e TenedoHHbIX HOMEPOB.

MoxHo yTBEDXOATb, HTO 3arpy3ka naoh-
paxeHUi 1 NOAMGOHNHECKNX MENOAWIN Npe-~
LYyCMOTPEHa BO Bcex TenedoHax, cnocob-
HbIX WX BOGNpon3BoauTb. OpHaKo NonAb3o-
BaTLCA [/ 3TOTO CEPBUCOM OMNEPaTopoB
COTOBOI CBR3W — [0POroe YAOBONLCTBUE.
Komneiotep NO3BOAUT KaXKAOMY, MMEIOLLE-
MY NPOCTENLLIME HaBbIkM paboTbl C rpacdye-
CKMM PefakTopoM, GLICTPO NPEBPATUTE fi0-
6oe nsobpaxerue nnm doTorpaduio B Mu-
HUaTIopy Ha gucnnee TenedoHa. C menogy-
aMK eLle npowe. Kak npasuno, TenedoHb
€ NoAaePXKoM NOMMGOHM BOCIPUHUMAIOT
My3bikansHbie daiinsl popmara MIDI.

CoToBbili TeEneOH MOXET C YCMEXOM
NoCyXuTb MOAEMOM ONS MNOAKMOYEHUS
K UHTepHeTy. 3oect MMEIOTCR OBa Bapu-
aHTa: pabota No 06bMHOMY FONOCOBOMY
kanHany GSM (onnara noBpemMenHasn, CO-
€AMHUBLLKCE C CEPBEPOM, Pa3roBapUBaTh
no TenegoHy 1 OTBEYATE HA 3BOHKU HEMb-
381} 1 ICNONL30BaHWE COTOBOMO TenedoHa
B kavecTBe GPRS-TepMuHana (onnaqvea-
10TCA TOABKO NPUHATHIE N NEpepaHHbie
DaHHbIe, CKOPOCTE OOMEHa Bbllle, Tene-
¢OH MOXHO OAHOBPEMEHHO WCNONL30-
BaTb NO NPRAMOMY HA3HAYEHWIO).

dusnueckoe coeauHeHue

CylLeCTBYIOT TpPWU OCHOBHbIX crnocoba
nepefayn AaHHbIX Mexay TenedoHOM
1 KOMNBLIOTEPOM: NO MHQPaKPacHOMY Ka-
Hany IRDA (TenecdoH 1 KOMNLIOTER [0MX-
Hbl ObITb CHabXeHbl COOTBETCTBYIOLLUMY
noptamu), NO paavokaHany (TEXHOAOMMS
Bluetooth, Tpebyiowas gopororo gonon-
HuTensHoro obopyanoBanna) 1 No obbiY-
HbIM NpoBopam. locnegHuii BEpUaHT Mbl
1 paccMoTpuM panee. Ero nerko peanu-
30BaThb OaXe B MoOOUTENBCKUX YCNOBURAX,
M3roTOBMB HECAOXHBIA aanTep.

[ns NpoBOAHOI CBA3M C COTOBLIM Te-
nedOHOM UCNOAL3YIOT KOMMNLIOTEPHLIE
vHTepdericel RS-232 (EIA-232) n USB.
Mo ¢pr3nHecKknM xapakTepUCTUKaM CUTHa-

OB 1 NPOTOKONaM NEpeaayy AaHHbIX 3TU
BapMaHTbl CYLLECTBEHHO Pas/inyaloTcs.
MonynspHocTe nHtepdeiica USB B koM-
NbIOTEPHOM MUPE CEMOAHA Fopasao BhILLE,
yem RS-232. Ja v MHOTMe COTOBLIE Tene-
¢oHbl yxe cHabxenbl posetkoir USB (oHa
€CTb, HanpuMep, B annaparax C250, C330,
C350, C450, €550, V150 upmbl
Motorola). ns CBA3M C KOMNLIOTEPOM
B ITOM CAyYae [OCTaToMHO kabens, COCTo-
ALLEro TONBKO U3 PasbeMOB W COEOUHU-
TenbHbIX NPoBoAOB. Mpy HeoOxoaMMoCTY
MOXHO NMPUMEHNTL cTaHaapTHeI USB-ka-
6enb, 3aMeHVB 0ObIHHYIO KabenbHYIO BUAKY
USB-B (pwuc. 1,a) munmatiopHoii USB-
miniB (pue. 1,6) BUAKoi, CTHIKYIOWENCA
€ po3etkou TenedoHa. NpoBoaa KpacHoro,
6enoro 1 3eneHoro UBETOB, WEAWVE pa-

Puc.1 ®
HEee COOTBETCTBEHHO K KOHTakTaM 1 (VBUS,
+5 B), 2 (D-) v 3 (D+) 3amensemMoii BuUnku,
NOAKMOHAIOT K KOHTaKTaM C TEMM Xe HOMe-
pamMim HOBOA, & YEPHEI NPOBOA OT KOHTaKTa
4 (GND) coeavHsI0T C KOHTaKTOM 5 HOBOW
BUMKM, OCTaBARA €€ KOHTaKT 4 CBOGOAHbIM.
SkpaHupyiowasn obonouka kabens fonkHa
GLITb COeaMHEH C KOPNYCOM BUAKM.

Y HekoTopeix TenedoHoB (Hanpumep,
Nokia 6610, Nokia 7210) cneumansHblii
pasbem USB OTCYTCTBYET, HO NOAHLIN Ha-
6op curHanos 3T10ro wHtepdeitca BoiBe-
[EH H& MHOTOKOHTaKTHBIN Pasbem Hapsay
C ApYrMMimn curHanamu.

OOHako 3Ha4YUTENLHO 6OoMAbLIEE YUCHO
COTOBGIX TeNiePOHOB OCHALLIEHO NOCNeA0Ba-
TE/IbHbIM ACUHXPOHHBIM WHTEPgelicom F-
BUS, cocTtoamm ms avHvin Tx (0aHHbie U3
TenedoHa B koMrbiotep), Rx  {aanHbie M3
KOMMbIoTEPa B TenedoH) 1 obLLero nposoaa
(GND). CkopoCTb nepenaqn MOXeT NPeBbi-
wartb 200 kboga,. Apyroli pacnpocTpaHeHHbIN
uHtepdeiic — M-BUS (vnorpa CBUS) —
otTnn4aeTcs ot F-BUS ob6beavnennem nu-
HuiA Tx 1 RX B 04HY ABYHaNPABNEHHYIO 1 HO-
MUHa/ILHOM CKOPOCTHIO  Nepegayn BCEero
9600 Bog. MHTEpecHo, YTO HEKoTopbIE Te-
nedoHbl (Hanpumep, dupMel Nokia) ocHa-
wensl v F-BUS, n M-BUS ogHoBpemeHHo.

MpyHUYIN NepepaYv OaHHbIX Yepes 3Tu
VHTEPdENChI TAKOM XE, KaK Yepes KOMNLIO-
TepHblii COM-nopt. Ha pue. 2 nprseaeHs!
BpEMEHHbIE AuarpaMmMbl MHPOPMaLMOH-
HbIX CUrHanNoB NPV Nepenaqe oAHOro BOCh-
MUPaspsaHOro CnoBa AaHHbix (6anTa).
BepxHas kpvBas — curHan No craHgapTty
RS-232, HxHss — curHan, GopMm1pyemMbiii

(unn NpuHYMaeMbIi) rHTepdERcoM CoTo-
Boro TenecdoHa. B cocTosHUM NOKOA Ha nu-
HUWM YCTaHOBMEH ypoBeHb nor. 1. Nepenaya
BCErga Ha4yvHAeTCA CTapTOBbIM UMMYMb-
com (6utom) ypoBra nor. 0. 3a M cnegy-
10T BOCEMb OUTOB MHbOPMaLVKM W 3aBep-
waiowmii cTonoeelii 6UT ypoBHA rnor. 1.
AnvtensHoCTe Nepenadn Kaxnoro Gura
OLVHAKOBa W 38BUCUT OT BLIOPAHHOI CKO-
poctn nepenayn. Hanprymep, npyu ckopo-
¢t 9600 Bop, oanH 6uT 3anmMaet 104 Mkc.

MpoaonXuTenbHOCTE Nay3bl MEexAay
OKOHYaHWEM CTONOBOro 6uta U Hava oM
CneayiolWero cTapToOBOrO HE OroOBOpEHa.
370 NO3BONAET KaK BECTU Nepeaady nNpak-

Crapt

But 0 (Mn.)
But 1

But 2

But 3

But 4

Bur 5

But 6
Cron

Nor. 0
+(5..15)B

0B

flor. 1 _J \ _

-(5.15)8 RS-232 (COM-nopT)

.
e -

Nor. 1
+2.5)B 1
Jor. 0 _\ / l '._
0B TenectoH
Puc. 2

TUHECKU HENPEPBIBHO, TaK 1 0BMEHNBATE-
CSA OAVHOYHBIMK Balitami.

YpoBhu curHanos COM-nopTa komMnbio-
Tepa NoMHOCTLIO COOTBETCTBYIOT CTaHaap-
Ty RS-232: nor. 0 — nonoxurensHoe Ha-
npsokenue 5...15 B, nor. 1 — Takoe xe
o abCcoNIOTHOM BENMYMHE OTPULLATENEHOE.
Y1066 POPMUPOBETE CHUTHAMLI NOAOOHBIX
ypoBHEN B Mo6uncHOM TenedoHe, npu-
winock 66l PpacxoaoBaTe Ha NOAy4YeHWE No-

DBSM —

o1 82 83 84 @5

Puc. 3 ®6 @7 e @9

BLILUEHHOrO HANPSXXEHUs NUTaHUA OSIR
CPaBHUTENLHO PEAKO UCNONb3YEMbIX WH-
TepdelcHbIX y3510B AePULIMTHBIA BHYTPEH-
HUI 06bEM annapaTta W JparoleHHbii 3a-
nac 3Hepryv B ero akkymynstope. 1o atum
NpUYYHaM  OrPaHUYMAnCE  YPOBHAMMY,
o6biMHBEIMM ans KMOM uav TTJT Mukpo-
cxeM. Jlor. 1 cOOTBETCTBYET HanpsikeHue
Bonee +2 B, nor. 0 — 6Anakoe K HyNIEBOMY.

Kak BuguM, coegnHan TenecoH C KOM-
NbIOTEPOM, VHGOPMAaLIMOHHBIE CUrHanbl
HYXHO HE TOMLKO YCUAUTbL unn ocnaburs
(B 32BMCKMOCTM OT HaNpPaBneHWs Nnepena-
Y1), HO U NOTUHECKM NPOUHBEPTUPOBATL.
MNosToMy kabenb, CBA3LIBAIOLLMIA pa3be-
Mbl TenedoHa M KOMNbloTepa, 00s3aTens-
HO CcHabXaloT HBEPTOPaMU, CRYXalLWMH
OOHOBPEMEHHO  NpeobpasoBaTenaMm
ypOBHe. Tak Kak 06bl4HO OHM "CrpaTaHbl”
B KOPNYCE OAHOIO 13 Pa3LEMOB, HEONLIT-
HbI/i NONL30BaTENbL MOXET U HE NOAO3pe-
BaTb 06 X HaNM4YUK.

PacnonoxeHue 0eBATY KOHTAKTOB Hau-
6onee pacnpocTpaHeHHoW GA0YHON BUn-
k1 COM-nopTa koMnbloTepa, ycraHasnu-
BaeMoi Ha ero cucteMHoM 6noke, noka-
3aHOo Ha puc. 3. C Heli CcTbikyloT kabenb-
Hyi0 poseTtky DB-SF. Pacnpegenenvie ue-
nein vHtepdelica RS-232 no KoxtakTam
paswema npvBeaeHo B Tabnuue.




KowTakTt Uenb HasHaueHue Hanpas-
nexHue
1 bcD Hecywan curHana paHHbix oGHapyxera Bxop
2 RXD NpuHumaemble aaHHbIE Bxop
3 TXD NepepaBaemble faHHbIE Bbixog
4 DTR TepMuHan K npuemy rotos Bxop
5 SG C6wwin nposoa —
6 DSR EnoK paHHbIX roToB Bbixoa
7 RTS 3anpoc nepegaun Bsixog
8 CcTS Nepeaava paspelLena Bxog
9 RI WHpukaTop 3BOHKA Bxog

Q60o6LieHHas cxeMa COeaMHEeHUs COo-
TOBOro TenedoHa, OCHALLEHHOro UHTEep-
¢eiicom F-BUS, ¢ COM-nopToM KOMIibiO-
Tepa rnokasaHa Ha pmc. 4.

Y3en A1l — wuvHBEPTURYIOLLMIA yCcunn-
TeNb, NPeobpasyiomii HU3KOBOJSIBTHLIN
curHan Tx B 6onee BLICOKOBONLTHLIN RXD.
Y3en A2 uneeptupyet curHan TXD, HO He
ycunueaert, a ocnabnser ero, npespaias
B Rx. Ynpaensiowme uenu uvHtepdeiica
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RS-232 06bMHO COEOMHSAIOT NepeMbiyKa-
MU, KaK B HyNlb-MOAEMHOM kabere.

B 1ex cpaBHUTENbHO peaKuX Cry4asx,
Korpa B TenedoHe NpenycMoTpeHbl Lenv
annaparHoro ynpaenedvs obmeHom RTS
n CTS (HanpumMep, B annapartax cepum J
GUPMBI Sony), UX TOXE MOXHO COEOUHUTBL
NepeMblHKOW WU YCTaHOBUTbL MOKa3aH-
Hbl€ LUTPUXOBBIMU JIMHUSIMU OOMOSNHN-
TesbHbIe HBEPTOPLI-hopMupoBartenu A3
1 A4, ananormyxble Al n A2 B nupopmaum-
OHHbIX LIEMsAX.

Cxema coeguHeHus no M-BUS nokasa-
Ha Ha puc. 5. 3aeck yzen A1 H1M4em He oT-
NnyaeTcs OT OJHOMMEHHOIO Ha NMpenblay-
Lein cxeme. A BOT y3en A2 He HBepTUpyeT
CUrHan, HO K ero Bbixogy NMOaK/IIOYEeH UH-
BEPTOP Ha TpaH3uctope VT1. B orcyTtcT-
BME Mepenayn coO CTOPOHBI KOMMbIOTEPa
HanpsbkeHne Ha nvHum TXD oTpuuaresns-
HOE, TPaHancTOP V11 3aKpbIT U HE MeLLaeT
KOMMBIOTEPY MPUHUMATL AaHHbLIE OT COTO-
Boro TenedoHa. AHasorvuHbiM 06pasom
BbINOJSIHEHA U BbIXOaHas Lenb Tenedoxa.

NHorpa ans Toro, 4tobel TenedoH "y3-
Han" o NOAKMOHEHUM K €ro UHTEPGENCHO-

My pasbeMy U rnepeLuen B COOTBETCTBYIO-
LMIA pexnM paboTel, MeXay KOHTakTamMu
pasbemMa Heob6xoOVMbl OOMONHUTENbHLIE
nepeMbiiky. K coxanenvio, cotoemie Te-
nedoHbl paxe OgHONO U3roToBUTENS MO
KOHCTPYKUMN UHTEPGENCHBIX Pa3beMOB,
YUCNY U Ha3HaYeHUI0 MX KOHTAKTOB Ha-
CTONMBKO pasHoobpasHbl, YTO NPUBECTU
kakve-nmbo 0606LueHHble cBegeHus 06
3TOM He NPeacTaBnseTcs BO3MOXHbBIM. X
NpUAETCs UCKaTb B NPUNaraemMbix K Tene-
$OHaM ONMUCAHUAX U UHCTPYKUMSIX, 8 Tak-
XE Ha UHTepHeT-cantax, NOCBALEHHBLIX
COTOBOW CBA3W. MHOro None3Hon Hgop-
Maumn MOXHO novepnHyTb B [1].
TenedoHsl € nMOcnegoBaTefibHBIM
acuHXpPOHHBIM UHTEpdercom F-BUS nnu
M-BUS MOXHO COEAVHUTL C KOMMbIOTE-
pom u no USB. Ho pns atoro Heobxopu-
MO HE€ TONbKO USMEHUTb YPOBHU CUrHa-
noB, HO M 0cobuiMm 06pazom "ynakoeartb”

cHabxeHHbIx HTepdencom RS-232 npu-
60pax, B TOM YMCNE B NEPCOHAIIbHBLIX KOM-
nelotepax. Camasn n3BecTHas U3 TakmMx MU-
kpocxem — MAX232. OHa cogepxut gga
npeobpasoatens ypoeHa TTJI—RS-232
(nepegpatyvka, Al u A3 cornacHo puc. 4)
v gea RS-232—TTJ1 (npremumka, A2 n A4
cornacHo puc. 4).

31a Mukpocxema cHabxena Npeobpa-
30BaTENIIMM  HanNpPsXXEHUs  MUTaHUN
+5B B +10 n -10 B, HeobxoavmMbie ons
GHOPMUPOAaHUA CUIHANIOB C YPOBHAMM
RS-232. Takum 06pazoM, BHELLHUX UCTOY-~
HUKOB MOBLILLEHHOIO UMW OTPULLATENBHO-
ro HanpsbkeHus He Tpebyertcs. Bonee To-
ro, BCTpOEHHblE NpeobpasoBaTeny UMeloT
HEKOTOPLI 3anac MOLLHOCTU, YTO NO3BO-
NFeT Npy HeobxoayMOCTU MUTaTh UX Bbi-
XOOHBLIM HANPSHKEHMEM BHELLHME MO OTHO-
LUIEHUIO K MUKPOCXEME Y3J1bl.

MAX232 — uneH 6onbLUOro ceMencrea
aHanorMyHbIX Mukpocxem [3, 4], pasnu-
YEIOLLMXCH YMCIIOM NPUEMHUKOB U Mepe-
NaT4YKOB, HOMUHANIAaMN U YUCNIOM BHELL-
HUX 3JIEMEHTOB, OONYCTUMBIM UHTEPBa-
JIOM HanpsXXeHUs NUTaHusa U notpebnse-
MbIM TOKOM, TUMOM KOPMyca v apyruMuv
napameTpamMv (Hanpvmep, MakCumasb-
HOWM CKOPOCTBIO Nepefayv gaHHbIX Unu
CTeNeHbI0 3aLUThl OT PaspaaoB cTaTuqe-
CKOrO 3nekTpuyecTea). Takve MUKpocxe-
Mbl (ADM232, ICL232, HIH232, SP232,
ST232 v gpyrve) BbINyCKalOT MHOTMe
¢dupmel. Kak npasuno, coenageHne und-
poBoii YacTn 0603HaYeHUNA C MPOTOTUMOM

c1 c3 I
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aaHHble aas nepegayuv no USB, "pacna-
KOBaTbh" NPUHATHIE. K TOMY e KOHTpOn-
nep, BLINOMHSAIOWNIN BCE 3TN onepauuvu,
[omxeH BecTn ¢ gpansepoM USB B kKOM-
NeloTEepPe AOBOJILHO CROXHLINA Ananor.

Cneunann3vpoBaHHbIE MUKPOCXEMbI
onaa noaobHoro NpeobpasosaHns BbINyC-
KalwT, HanpuMmep, <¢upmMbl  Future
Technology Design u Cygnal. O HekoTO-
PbIX U3 HUX LA Peyb U Ha CTPaHNLLAX Xyp-
Hana "Paguo” [2]. B kabensix ans COTOBbLIX
Tene¢)O0HOB MUKpOCxeMbl—INpeobpazosa-
Tenu uuTepdenca BKIIOYHAIOT, Kak Npasu-
710, MO TUMOBLIM CXeMaMm, NMPUBEOEHHBIM
B X CNPaBOYHbIX AaHHbIX.

A Tenepb PacCMOTPVYM OCHOBHLIE Ba-
pvaHTLl NpeobpasoBarenei ypoBHeNn cur-
HaNoB, NpUMeHsieMbIX B "kabensx naHHbIX™
ons nogknoqennss k COM-nopry.

MpeoOpasoBareny Ha cCneyuanu3vpo-
BaHHbIX UHTEP(PEHCHbIX MUKPOCXEMBX

MukpocxeMbli-npeobpaszoBatenm
ypoeHe TTJ1 (KMOM)—RS-232 wmpoko
pacnpocTpaHeHsl. X NpUMEeHsIIoT BO BCEX

bupmbl MAXIM rosoput O MONHOW B3au-
MO3aMEHREMOCTU.

Tunoeas cxema nHrepdericHoro kabe-
N5 NpueBegeHa Ha puc. 6. YctaHoeneHHas
B HeM MUKpocxema MAX232CSE — mano-
rabaputHas B kopnyce SO-16. Ee MOxHO
3aMeHuTb Takumu xe ADM232AARN,
HIN232CB, ICL232CBE, MAX232ACSE,
SP232ACT, ST232CD w gp. MNpurogHsl,
KOHEYHO, Y BAPUEHTLI 3TUX K€ MUKPOCXEM
B Kopnyce DIP-16, Hanpumep,
MAX232CPE.

Tak kak B pasweme COM-niopra BhbiBOA,
MUTAIOLLENO HANPSHKEHUS HE NPEAYCMOTPEH,
BO MHOTUX CNy4asx Ans NMUTaHna MUKpocxe-
Mol DA1  nonb3yloTcs  BbINPAMIEHHBIM
M CITI2XXEHHBIM HanpshkeHVeM Mepejasae-
MbIx curHanos. Ho Tok, notpebnsieMblil Muk-
pocxemoit DA1, 00BONBHO BENVK (4... 10 MA),
a sbixogsl COM-nopta ManOMOLLHBI.
Mpyn HebnaronNPUATHLIX COHETaHUSX YPOB-
Hell CUrHanoB BMOSIHE BO3MOXHLI “"MpoBa-
Nbi™ HANPSHKEHVS NUTaHns U cBoM CBA3M.

Ecnv kabenb vcnonb3yloT TOMBbKO Ans
3arpy3ku B TenedoH NOroTUNnoB U Meno-
OV, C 3TUM MOXHO CMUPWUTBCH, OOHaKo
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USB-A K HEMY BHELLHUX Lieneii Ty, HanpsXeHne Ha
p e—— koTopoii 6onblie, a crabunutpoH VD2 or-
pPaHNYMBAET HaNpPsXXeHUe MeXay BbiBOAA-

L1123 AN MW NUTaHNS MUKpOoCXeMel 1o 3,6 B.

Jg S— Ewe onHa 0COBEHHOCTL — HENCNOJb-
+5B ofaltT 30BaHHLIE B NPEAbIaYLLEM YCTPOMCTBE (CM.
Puc. 7 puc. 5) NpMEMHVK U NepefaTynK MUKPO-
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npu paboTe TenedoHa B KA4YECTBE MOZE-
Ma 13 croXxuBLLelics cuTyaumm Heobxoom-
MO UCKaTb BeiX0A. HanpsokeHue +5 B Mox-
HO NOAAaTh OT BHELLUHEr0 CTabunn3npoBaH-
HOMO UCTOYHUKA WU CHSATb €ro C UMEIO-
LMXCS Ha cucTEMHOM B10Ke koMNbIoTEPa
po3eTok WHTepdeiicos USB nnn PS/2
(puc. 7). Cobnopaiite OCTOPOXHOCTb.
CnyyailtHoe 3aMblkaHve uenn +5 B atux
pasbLemMoB Ha oOwWMit NpoBoA, NPUBOLUT
K NEPeropaHuIo yCTaHOBEHHON Ha MaTe-
PVHCKOI NnaTe NiaBkoOA BCTaBKU.

Cxema ewwe ogHoro kabens npueenena
Ha puc. 8. Homepa 1 HasHayeHne KOHTak-
TOB pastema X1 COOTBETCTBYIOT NPUHS-
TbiM B TENedoHax Sony cepvn J. Murkpo-
cxema MAX3232ESE naoeHTM4Ha No BHYT-
PEHHER CTPYKTYpe, KOHCTPYKUMW U pas-
mepam Kopnyca, YUCIY Y HAa3HaqYeHWIO Bbl-
BoaoB MAX232ESA, Ho oTnnyaeTcs OT Hee
PACLUMPEHHBIM NHTEPBANOM HaNPSXEHUS
nutanus (3...5,5 B) n notpebnser Tok Bce-
ro 0,3 mA. 310 gaeT BO3MOXHOCTb C A0-
CTaTo4HOM CTENEHBIO HAAEXHOCTU NUTaTL
ee or uenei nHrepdeiica RS-232 nnn ot
akkymynsTopa TeredoHa (ecnm ero Ha-
NPSXEHNE BbIBEOEHO HA PasbeMm).

Y3en Ha guopax VD1, VD3, VD4 aBto-
MaTnyeckn BbIGUPAET U3 NOOKNOHEHHbIX

cxembl DA1 3apeiiCTBOBaHbI ANs nepejaqn
mexay Tene¢poHOM U KOMNBIOTEPOM CUrHa-
nos ynpaenexHus obmeHom RTS n CTS.

MNpeo6pasoBarenu ypoBHA
Ha NOrUYeCKUX MUKpOCXemax

MNpueMHuk curHanos wWHTepgeica
RS-232 pomkeH, comacHo cTaHaapTy, BOC-
NpUHUMATE KaK J1or. 0 BXOAHOE HanpsXeHne
6Gonee +3 B 1 kak nor. 1 HanpsXXeHne meHee
-3 B. CoBpemeHHble MHTEPdENCHBIE MUK-
pocxemMbl (B TOM HMCNE pacCMOTPEHHLIE
BbILLE) BbINOSTHSIOT 310 TpeBGoBaHe BECbMA
OpyrMHaneHbiM 06pasom. NpreMHK nmeer
XapakTepUCTUKY NepeknioyNeHns, nonob-
Hy1o Tpurrepy LLimmtra. MNopor, ypoBeHb Bbi-
LIE€ KOTOPOro NpUHNAT 32 nor. 0, HaxoauTcs
B npeaenax 1,7...2,4 B. Mpu HanpsXennn
Hnxe 0,8...1,2 B 6yner 3adukcnposaHa
sor. 1. WnprHa 30HbI rMcTepeanca Mexay
nByms noporamn — He menee 0,5 B — cum-
Taercs AOCTATONHOM nNsi NOMEXOYCTONYU-
BOCTW. Taknm 06pas3om, NPUEMHMK COBME-
CTUM NO YPOBHAM BXOAHbIX CUrHanoB
1 € 06bINHBIMU JIOrMYECKUMN MUKPOCXEMA-
MU cTpykTypb! TTJT 1 KMOIT.

Cxema vHTepdeiicHoro kabens, B Ko-
TOPOM YCTaHOBIIEHA JIOrMHEecKas MUKpO-

cxema 74L.S14 (oTeqeCTBEHHbI aHanor —
K555T/J12), nokasaHa Ha puc. 9. Ucnonb-
30BaHbl TOSIBKO TPU U3 LLUECTU €€ TpUrTe-
pos LWmutTa. 3nement DD1.2 uHBEPTUPY-
et curhan Tx, npespawuas ero 8 RXD. AHa-
nornyHeim 06paszom B uenn TXD—Rx oein-
creyeT anemeHt DD1.3. Pesncrop R3
U UMEIOLLMECS BHYTPU MUKpocxembl DD1
3aWUTHLIE avoasl o6pal3yloT orpaHnyn-
TESb, HE NO3BOMNSIOWNIA HANPSXKEHUIO HA
gxoge anemeHta DD1.3 BbliiT 32 Aonyc-
TMele Npegensl. Peavcropel R1 1 R2 Tak-
e BLINOJHSIOT 3AWAUTHBIE PYHKLINN.

MutaHne MMKPOCXEMBLI OpPraHU30BaHO
Tak Xe, Kak B NpenbiayllemM yCTpoincTBe
(cMm. puc. 7), HO npu HeobxoaMmocTn ee
MOXHO NUTarb Hanpshkennem +5 B ot
pasbemos USB nnn PS/2. C uensio nuta-
HUS coeomHeH Bxop 3nemeHta DD1.1,
B pPe3ysibTaTte 4ero Ha ero BbIXOAe NOoCTo-
fIHHO YCTaHOBJIEH HU3KWIA NOrNHEeCcKUi
ypOBEHb, BOCNpUHUMaeMblii Liensio DCD
KaK paspelaioumin paboTy.

Yacto BMecto Ttpurrepos LmutTa
B NOAOGHBIX YCTPOMCTBax MCNOMb3YIOT
06bluHbIE UHBEPTOPLI MUKPOCXEM
74HC04, K561JTH2 n nx pyHKUMOHANBHBLIX
ananoros. Mmes ctpyktypy KMOII, oHm
NOTPEGNKIOT 3HAYNTESNTBHO MEHBLLWNIA TOK.

Npeo6pa3zosarens ypoeHs Ha OY

B [5] onucaH vHTepdeiicHbi kabenb
RTM60301 Ha cpsoenHom OY TLO82C
¢dupmbl Texas Instruments, npegHasHa-
YeHHbI Ans TenedOHOB cepumn J GpUpMbI
Sony. Ha ynpouieHHol cxeme aTtoro kabe-
ns Ha puc. 10 He NOka3aHbl BLINOMHEH-
Hble Ha TpaH3ucTopax ¢opMUpoBaTefb
curHanoB Rx n CTS, HekoTopbie BCNOMO-
raresibHble U 3aUTHLIE 3N1EMEHTHI.

K coxaneHnio, COM-noOpT He MOXET
o6ecneyntb HOMUHANBHOIO ANS MUKPO-
cxembl TLOB2C Hanpsxeuus nuraHus
+15 B, € 4eM, BEPOSTHO, U CBS3aHbI Hape-
KaHus Ha HEefoCTaTOYHO YCTOMHMBYIO
cBA3b NO 3atomy kabemo. U3 cuTyaumm
MOXHO BbIFITW ABYMSi NYTAMU: NOQaTh Ha-
NPsYXEHNE OT BHELLHEro ABYMNONSPHOIO UG-
TO4YHMKE WM 3aMmeHnTb OY HU3KOBOJLT-
HbIM. TaKMe MMKPOCXEMBI, HE OTANHAIOLWL-
ecs o1 TLOB2C Tvnom kopnyca 1 HasHa4e-
HMEM BbIBOAOB, BbINYCKAIOT CEroAHs
B GonblLuoM accopTumeHTe. BoT HekoTo-
pule: LM2904QD, LM2904M, UPC358G2,
CA5260AM, ICL7621BCSA, ALD2711ASA
(ALD2711BSA, ALD2711SA), ALD2706APA
(ALD2706ASA), TLC25M2BCD, TLC252BCD,
MAX474ESA. Hanbonee nopxopsiias
3aMeHa — NepBas U3 HUX, HaVMEHee —
nocnenHsa.
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NpeoGpa3oBateny YpPOBHA Ha
TpaHaucTopax

WntepodeiicHble kabenn ¢ npeobpaso-
BaTeNsiMM YPOBHA Ha TPaH3UCTOpax O4eHb
MPOCTbIl, HE COQEPXAT [OPOrX creunaiv-
3UPOBaHHBIX MUKPOCXEM M NO 3TUM NpK-
4YMHaM HaunysiwmM o6pasoM NoaxomssT
ANA CaMOCTOATENBHOIO M3rOTOBNEHWS.

OpHa 13 BO3MOXHBIX CXEM, MOKA3aHHASA
Ha pmc. 11, COCTOUT U3 ABYX MHBEPTOPROB HA
TpaH3ucTopax CTPYKTYPB N-p-n, KOTOpbIE
MOryT BbiITe NpakTUHecku mobbiMA Maslo-
MOLLHBIMW. BONpekn HEKOTOPLIM PEKOMEH-
pauvsM, He CTOMT yCTaHaBnMBaTb 30EChb
TPaH31CTOPbl CO CMLLKOM BoNbLuMM KO3h-
dUUMEHTOM Nepenayy Toka hyya. [Npy BeicO-
KOV CKOPOCTU Nepeaum AaHHbiX ux rmy6o-
KO€ HacwiweHWe B OT-
KPbITOM  COCTOSIHUM
MPUBOOUT K HEAOMYC-
TUMOMY MVCKaXEHWIO
CUrHaUI0B.
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Y1o6bl cCHU3NTL NoTpebnsaemMblii TOK BO
BpEMSI OTCYTCTBUS Mepenayn AaHHbIX CO
CTOPOHbI TenedoHa, MOXHO 3aMEHUTL UH-
BEPTOP cuUrHana Tx Ha N-p-n TPaH3ucTope
VT2 aHafornyHbLIM Y3NOM Ha TpaH3ncTope
CTPYKTYPbl p-n-p. Takoi TpaH3ucTop mpm
BbICOKOM YPOBHE HanpsP>KeHust B uenmn Tx
6yneT 3akpbIT. YCOBEPLIEHCTBOBaHHAS
cxeMa nokasaHa Ha pmc. 12. Ha "xonoc-
TOM xopy”, koroga obMeHa JaHHBIMW HET,
Takoir kabenb NoTpebnAeT TOK B HECKONb-~
KO pa3 MeHblue, YeM cobpaHHsil no npe-
nblayuieil CXeMe.
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O6HOBNEeHue NpoLINBKU
FLASH-namaTtu npusoga CD-RW

A. TOPSYKMUH, r. Kpiutbim Yenaburckoii o61.

pvBoanl CD-RW ctann npyBbIMHBIMU

KOMIMOHEHTaMM CUCTEMHBIX B/10KOB KOM-
MLIOTEPOB, MPEeAOoCTaBNAA MONL30BATENO
LIMPOKME BO3MOXHOCTU 3aNMcy 1 annTenib-
HOrO xpaHeHna GoNbLIMX MACCYBOB LaHHBIX.
LieHbl Ha 3TN YCTPOCTBA B NOCNeAHee BpeEMA
3aMETHO CHU3UNMCh, W CEFroaHA "NULLYLLINIA™
MpYBOA MOXKHO KYMUTb 3a TE Xe AeHbIN, YTO
1 oBbHbIN Npreo g, CD-ROM napy ner Hazaa,

CkopocTb 3anmcy gaHHbix Ha CD-R ¢ no-
MOLLEIO HOBbIX MPVBOAOB AOCTUIMNA 3HaYe-
HWIA, CPAaBHUMBIX CO CKOPOCTHIO 4TeHns CD.
Pa3BuBatoTcs 1 COBEpPLUEHCTBYIOTCH TEXHO-
norvm 3awwmTtel Gydepa oT onycToLleHns
Justlink, ExacLink n SeamlessLink.

OpHako He CrewmTe 3aMeHsTb HOBLIM
YCTAHOBNEHHbI B KOMNBLIOTEPE MOBUAAB-
LMiA BUAL! U HE UMEIOLLNIA BCEX COBPEMEH-
HbIX goctouHcTB npueog CD-RW. MHorve
NPoOV3BOAUTENN TaKNX U3AENUIA PErYNSPHO
BbIKNAABIBAIOT HA CBOMX WMHTEPHET-CaTax
TEXHUYECKON noanepXku OBGHOBNEHHble
Bepcum firmware — NpoLWMBOK MUKDOCXEM
FLASH-namaTy, yctaHOBNEHHBIX B YCTPOM-
CTBe ynpaeneHus NpUBoaA.

Mopo6Ho BIOS, Ha matepuHCKoi nnate
KOMNbiOTEPa NPOLUMBKY MOXHO OBHOBUTH
nporpamMMmHbiM 06pa3omM, HEe BEMOHTUPYS
MUKpocxeMy. Ecnn no mepe nosieneHus Ho-
BbIX BEpPCUI MOBTOpPATH 3Ty onepauuio,

MOXHO 3Ha4YUTENLHO OTAAUTL MOPaSTBHOE
cTapeHve npveoga. Ero ¢yHKUMoHabHbIE
BO3MOXHOCTU U XapakTepucTuku oinTens-
Hoe Bpema GyayT NoaaepXXuBaTbes HA Mak-
CUMaSIbHO BO3MOXHOM YPOBHE.

PeLuvB 06HOBUTE NPOLUMBKY B CBOEM CTa-
peHskoM npueone TEAC CDW54E, Haxops-
LeMcs B AKcnnyaTaumm ¢ (peepans 2001, A
noceTun cant <http://www.teac.com>. 3a-
03B B OKHE MNOMCKA KIIIOYEBOE CIIOBO
“firrnware”, o6Hapyxun Ha crTpaHuiue
<http://www.teac.com/DSPD/support/
dt_ide_cdrw/ide_cdrw_firmware.htm>
NONHBIN NEPeYEHb BHYTPEHHVX NPUBOOOB
CD-RW ¢ uHTtepdeiicom IDE, koraa-nuGo
BbiNyLieHHbIX pupmoin TEAC. B cnncke Ha-
LWENCs U MO MPUBOA, CO CCbISIKON Ha CBE-
XY10 BEPCUIO NPOLLMBKN.

Ona "ckaumBaHua™ Gbin NpeanoxXeH ca-
MOPaCcnakoBbLIBAOWMIACA apxMB O00bLEMOM
355 KGaiit ¢ cnonHaemMbiM ¢aitnom 1 Kpar-
KOV MHCTPYKUMEN 151 NONL30BaTENS.

B mHCTpyKUMK, B 4aCTHOCTK, CKa3aHo,
KakMe BEPCUM NPOLUMBKKA Nopnexar o6-
HOBneHWo. C nomowpbio ytmnutbl Nero
InfoTool ypanoce ybeamthes, H4To Bepcus
npowwvBekM FLASH-namst1 Moero nprveoga
OTHOCUTCS K X HYUCAY.

MpepnoxeHHasa nporpaMmMa NPOLUIMBKN
paboTaeT TONbKO B ONEPALMOHHBLIX CUCTE-

max Windows 95 OSR 2.0, Windows 98,
Windows 98 SE, Windows Me.

Mpueog CD-RW pnomkeH GbiTb MoakmMo4eH
K wuHe IDE kak Secondary Master, npyvuem
ycTpoitcTBo Secondary Slave, ecnv oHO Uve-
€TCH, CrieayeT Ha BpeMsi NPOLWMBKM puanye-
CKM OTKIOMUTL OT WinHbl. OBA3aTeNbHO BbI-
xmounTe pexmm DMA. ina aTtoro Heobxom-
MO BbI3BaThL Nporpammy BIOS SETUP v Hait-
TN B Hell COOTBETCTBYIOLLMIA MYHKT HACTPOM-
KU KOHTponnepa nHtepdeiica IDE.

Y1066l NpenoTBPaTUTh HEMPUATHOCTH,
KOTOpble MOryT ObiTb BbI3BaHbI CNyYaiHbIM
OTK/HOYEHNEM CETEBOIO HaNpPSXXEHUR, Xe-
nartensHo, 4ToGbl koMNbloTep Gbln NOAKIO-
4yeH K Cetn Yepes uctosHuk Gecnepeboii-
HOro NUTaHWA.

Mpexae 4em NPUCTYMUTL K COGCTBEHHO
NPOLIMBKE W  3aMyCcTUTb NporpamMmy
updaterw54e.exe, HeoGxogumo y6e-
OUTeCHA B OTCYTCTBMM gMcKa B MpUBOAE.
Bce gpyrue NporpamMmbl, B TOM HKCHE Or-
paHnyuTenn ckopoctu yteHust CD (CDSlow
1 UM NoAoGHLIE), AOMKHBI BbiTh 3aKPbITHI,
a BOKYMEHTbI COXPaHEHb!.

BuinosHeHne npouegypbl 06HOBNEHWS
C/IOXHOCTEN He Bbi3biBaet. MNMonyuB coob-
LWEHVe 0 €€ YCNELLHOM 3aBepileHnn, nepe-
3aNyCTUTE KOMMNBIOTEP, 3aTEM C MOMOLLBIO
ytunutel Nero InfoTool y6eautecs, 4To Ho-
MEP BEPCUM BENCTBUTENBLHO CTaN APYrvM.

MNoao6GHLIM METOROM MOXHO OOHOBNATL
NPOLUMBKM W apyrix npvBogos CD-RW. Yuy-
TUTE, HEKOTOPblE NPOU3BOAUTENN NOCTaB-
NAIOT NPOrPaMMy NPOLIMBKM U JaHHbIEe ans
Hee (0Bpa3 FLASH-namsti) B OTAENbHBLIX
daiinax.

Pegaxrop — A. fonruni
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PALMO Ne 1, 2005

LindpoBoe ycTpOMNCTBO 3aLUNThI
c dyHKUMEN namepeHus

H. 3AEL, n. Beiineneska Benropoackoii o6.

NMpennaraemeisi npn6op Heo6xoQuM NPV HanaXuBaHUMU yCT-
posicTe, 0CcO6eHHO C NMOMOLLbIO naGopaTopHeix GNOKOB NUTaHWUS.
Mpubop 3awmuaeT HanaXWBaemMoe yCTPOWCTBO OT neperpysKy ro
TOKY ¥ OT NpeBbilIeHus HanpsHkeHus nuTanuus. OH Takke obecneyn-
BaeT yao6HYi0 U poBYIO MHANKALWIO TOKa M HanpPsKeHUs!, yCTaHOB-
Ky npepenoa cpabareiBaHUs 3aLUNThI U UX COXPAHEHWUE B S3HEpProHe-

3aBUCUMON NamaTH.

Bnpouecce HaNaxviBaHWs yCTPOMCTBA
BO3MOXHO PE3KOEe YBENVNEHWE NO-
TPebnAemMoro MM TOoKa 13-3a owmbBoK
B MOHTAXe 1Ny HENPaBWIbHbIX DENCTBUA
oneparopa. B pesynsrare mMoryT BuliATy
“3 CTPOSA AOPOroCTOALME 3SEMEHTHI.
Ansa vx 3aWwmTel 066IMHO MPUMEHSIOT Npe-
noxpanuteny, Cpeay KOTopbIX NMpeano-
yTUTEsNbHEE BLICTPOAENCTBYIOLLNE 3NEK-
TPpOHHbIE, Hanpumep, [1, 2]. Ho sawura
TONLKO NO TOKY HepocTartodHa. Owmbka
yenoeeka, ynpaensiowero naboparop-
HBIM 6/TOKOM NUTaHUS, Ny NPo6oi pery-
JVPYIOLLEro TpaH3ucTopa B 3ToM 650ke
BbISOBET NOBPEXAEHUE HAaNaXWBaEMOro
YCTPOHCTEA 38BbILLEHHBIM HANPSHXEHUEM
nMTanvs. XoTs 3awmra no ToKy O6bIMHO
cpabaTtbiBaeT Y B 3TOM CNy4ae, HO yxe
nocne BO3HVWKHOBEHUS MNOBPEXOEHWUN,
Tak Kak MEHHO OHY ¥ BLI3BANN €e cpa-
HarTuieaHve. Halwe Bcero 3Tty noBpexae-
HUSA HeobpaTviMbl. 3awmTa No Hanpsxe-
HUWIO NO330NSeT VX NPenoTBPaTUThL, Mo-
3TOMY OHa CTONMb Xe Heobxoamma, Kak
¥ NO TOKY.

MNpennaraemetin Nnpubop npeaHasHa-
YeH 0J19 MCNonL30BaHus ¢ 61oKoM nura-
Hus. OH obecneuviBaeT UNGpPOBYIO UHON-
KauMIio HanpsXeHuns yn Toka, notpebnse-
MOTO HarpyskoO#, pasfaesnsHoe BIJIIOHEHWE
1 OTKJIOHEHVE 3aLUWTBI NO TOKY Y Hanps-
KEHWIO, YCTAHOBKY NPEAENOB cpabaTtbiBa-
HUS 3awuTel. Pesynsrar nsmepenuil oto-
Hpaxaercs OBYMSA 4ETLIPEXPaspaaHEIMU
vHavkaTopamMu. Ha Bpems OTKIIIoueHus
npubopa yCTaHOBKY 3aLUUTHI COXPaHSIOT-
CH B 3HEproHesasucumMoyn namstu. [Npu-
60p paspaboraH Ha OCHOBE 28-BLIBOOHO-
ro MyKpokouTpornepa PIC16F873, nme-
towiero 10-paspsaHeii ALM.

OCHOBHbIE
TEeXHU4UECKUEe XapakTepucTuku

MNpepensl Mamepenvs Hanps-
xeHusi, B .. .
Mpepens uamepeHysa Toka, A .. .0...9,99
Moporu cpabarbiBaHns 3aLLMTHL
novToky,A ....... ot 0,01 no 9,99
c warom 0,01
no Hanpsxexwio, B . . .01 0,1 no 50
c warom 0,1
Bpemsa cpabarbiBaHus 3aLLnThI:
cpeoHee npy  OOHON

BKJIIOHEHHOM 3awuuTe, Mc . . . .0.075
cpepHee, npu  AOByX
BKJTIOYEHHBIX 3aLLMTAX, MC . . . . . 0,15

MaKCyMansHoE, MC
Hanpsxenve nuranmsa npubo-

pa,B.... .. 9...40
MakcumManeHelli  noTpebnsi-

EMbIN TOK, MA

o coBOKYNHOCTY XapakTepUCTVK Npu-
60p NPeBoOCXooUT paHee ONUCaHHLIE 3a-
LUMTHLIE YCTPOMCTBA AHANOTUYHOTO Ha-
3HaqveHus [3, 4] (kak CaMOCTOSTENLHLIE,
TaK Y1 BCTPOEHHEIE B 6/10KU NUTaHWA), 4TO
yOanock AOCTUHL B PE3Y/ILTATE UCNOSb30-
BaHWA MVKPOKOHTPOsEpa.

ANropuTtMbl VIBMEPEHWA TOKa U Hanps-
KEHWS OAMHAKOabI U BHIMOSHAIOTCH MO~
o4epenHo, No3ToMy Ha puc. 1 nokasaHa
610K-CxeMa TOMBLKO OAHOTO yx HyX. [ocne

MNocrne BeIBOAA HA HOVKALMIO KEXKAOTO
paspana MYKPOKOHTPOSINED yCTaHABMEBA-
€T CHeTWVIK LMIKNIOB usmepeHvs. Uamepe-
H¥ie BXOOHBIX BENVNUH HAYNHAETCA C BLIGO-
pa Bxoga v ekodeHna ALT. MNporpamma
CHUTLIBAET CTAPLWNIA Y MNAALINIA PEerucTpbl
N3MEPEHUNS C NPaBbIM BbIPABHUBAHUEM
(crapwwve 6 paspsnoe paBHb! Hyno). Cun-
TaHHLIE 3HAYEHVS CPABHVBAIOT HA MPEBLI-
LwieHyie YCTaHOBNEHHbIX. Ecnv namepenHoe
3HaueHvie 60Nblwe YCTAHOBMIEHHOrO, OT-
KIOHaeTCH abixon, Npubopa w1, COOTBETCT-
BEHHO, MOAKAIONEHHas K HEMy Harpyska.
OcrankHas 4acTb NPOrpaMMbl NPOACIKAET
BBbIMOSIHATLCH, HO NOBTOPHO BKJIIOYNTL Bbl-
XOA4 MOXHO TOSIBKO MOC/E nepesanycka
MUWKPOKOHTpOnnepa. Korpa pesynsrar
CpaBHEHWA OTPULATENLHEIN, MPOBEPSIOT
dnar npepwiBaHus. Ecnn ¢pnar npepbiea-
HUS YCTAHOB/IEH ¥ WCTEK O4YepeaHol
0,5-cekyHaHbI IHTEPBBN, TO N3MEPEHHOE
3HaYEHVIE NMEPEKOANPYETCS B DAOVNHO-0Ee-
CATUYHYIO CUCTEMY ¥ MEepenuchLIBAeTCs
B pEMVICTPLI nHaVKaun. Cneayomi umiin
VHOVKALIMY MUKPOKOHTPOJINER BLINOSHAET
C HOBbIMY 3HA4EHVIAMU B 3TUX PETVCTPAx.

[ns VCKNIIONEHVA MUraHVS HOWKATOPOoa
NPy FPaHVYHBIX NMOKA3aHUAX BLIBOA, HA VH-

OVKaUMIoO  Mpov3Bo-
ountes uepes 0,5c.
Cueruvk 0,5 ¢ opra-

HW30BaH C NOMOLWWbIO
BOCLMUPA3PALHBbIX
Talimepa TMRO
v npepaenutens,
aKNIOYEHHOro nepep,
Tavmepom. lMpy ne-

OTKNIOYKTL BEIXOS
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MHMLIMEIM3aUMN PErUCTPOB MUKPOKOHT-
ponnepa y3 naMaTy BLIGMpalOTCA paHee
YCTaHOBJSIEHHLIE 3HAYEHUA 3aLLUUTHI MO TO-
Ky W Hanpsxeumio. Bce onepauyy no y3-
MEPEHUIO BXOOHBIX BENVNYUH Y1 UX NEPEKO-
OVPOBKY NMPOLECCOP BLINOAHAET B Nay3ax
Mexady BuiaoaoM nHbOpMaLUM Ha UHOU-
karopel. MNeprop HavKaumy 0gHOro pas-
psAa onpenensercs BpeEMEHeM, KoTopoe
3aHMaIoT 10 LWKNOB 3MEPEHUS BXOOHO-
ro HaNpPsXeHua ¥ Toka. lNocne uHpykaumm
nepBoro paspsaa NporpaMmmMa BhiNoSHAET
10 UMKNOB U3MEpeHUs ToKa U Hanpsixe-
HUA. LMK 0gHOro nsMepeHvsl 3aHUMaeT
npUMepHoO 75 MKC, NO3TOMYy BPeEMSA cpa-
6HarbiBaHVA Ha NPEBLILLEHVE YCTAHOBIEH-
HOFO 3Ha4YeHus, KOFAa BIJIIOYEHK 06€e 3a-
wuTel, cocraenser 150 Mkc. Bo Bpems
BLIBOAA WHPOPMaUMU HA UHOUNKATOPLI
(c nepvopom 0,5 c) Bpems cpabaTeiBaHus
yBennumBaercs Ao 1 Mc.

PenonHeHun Tanme-
pa BbIMOJIHAETCH
npepbiBaHve, 3anon-
HAETCH CHETHMK MNpe-
puiBAHUA W nocne
BOCBMOFO npepbiBa-
HYA yCTaHABNVBEET-
cs ¢pnar 0,5 c.

Ecnun 0,5 ¢ He npo-
uino, AEKPEMEHTVPY-
€TCH CHETYWK LIVKJIOB
V3MEPEHVs ¥ NpoBe-
pseTcs Ha HONMb. Korpa
3HAYEHVIE CHETHVIKA HE
PaBHO HyMIO, LMK M3~
MEPEHVSA NOBTOPSIOT.
Ecny cuetuvk nycr,
BbINOSIHAETCH VUHAU-
Kauusa cnenyowero
paspsga.

Nocne wHavka-
UMM nocnegHero paspsaa MUKPOKOHT-
ponnep NpoBepseT COCTOSHWE KHOMOK
"YcraHoeka” v "Paspsn”. Ecnv npouseo-
OVTCS yCTAHOBKA, HA €AVHULYY YBENUU-
BaeTCs 4vnCno B BLIGPaHHOM paspsae.
MNocne noboro aMeHeHVs 3Ha4EHUS 3a-
LTI NPOrpaMMa BLINOMHAET Nepekoaun-
POBKY ABOVMHO-OECATVUNHOIO uucna
B ABOWYHYIO CUCTEMY. 3TO HEOBX0AUMO
Ons BLICTPOTrO CPaBHEHUS VBMEPEHHOIO
3HAYEHWs C YCTAHOBNEHHLIM. YCTaHOB-
JNIeHHbIE ABOVMHO-AECATUYHOE Y ABOWM-
HOE 4¥CNa MUKPOKOHTPONNED 3anvCHIBA-
€T B 3HEProHe3aBncUMYyIo namaTs. Ecnv
Haxara KHOnka "Paspsan”, npnbaensercs
eAvH1La B PErucCTp 3ansToi 1 nporpam-
Ma NepexoauT K BLINOIHEHWIO LVKJIOB M3-
MepeHus. Bo BpemMs nHavkauuv paspsaa
C 4WCMIOM, PaBHBIM 4UCHY, YCTaHOBSIEH-
HOMY a perucTpe 3ansaToil, a paspsge
aKIouNTCH 3aNATas.

Ha vHavkayuo
cnegywujero
paspana
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Janee uykbl HOVKALWMKM 1 U3MEPE-
HWS! NOBTOPSHOTCSI.

Ha puc. 2 nokasaHa cxema npubopa.
Hanpsxexve nutanust npubopa [omKHO
6biTb B Mpeaenax 9...40 B (npeanoutn-
TENbLHEE  WUCNONb3OBaTh  WMHTEpBan
9...12 B). Harpyaky (Hanaxwueaemoe yc-
TPOCTBO) NOAKIOHAIOT K BbIXOAy Mpw-
6opa. Ha Bxon npuopa noaatoT Hanpsi-
XEHWe NMUTaHWUsI Harpyskyn, KOTOPoe He
nomkHO npesbitwats 50 B. O6wwe npo-
B8oAa npubopa n 060MxX NCTOUHUKOS M-
TaHWA CoeauHEHbI Mexay coboit n 06-
pas3yioT eanHblii o6LLmin nposoa. OnHa-
KO C HUM He fl0/mkeH BbiTb coenmHeH 06-
WMii NPOBOA, HArpy3KkM, NOCKOJIbKY Ne-
peknioHaTenbHbii - TpaHancTop  VT1
BIUIOYEH B Pa3pbiB MMHYCOBOIO NMPOBO-
[a nuraHus. lonyctmMo nutate npubop
OT TOrO X€ UCTOMHWKA, HTO W Harpyaky.
[py aToM nmOCOBLIE NPOBOAA BXOAA
N NUTaHusi OOMXHbl 6biTb COEAMHEHDI.
OpHako Harpyaka 8 3TOM Cry4ae 3alm-
weHa xyxe. [pegnodturensHee NUTaTb
npnbop OT OTAESIBHOMO MCTOHHUKA.

K nopram B 1 C MmMKpOKOHTponnepa
DD1 nopginoyeHbl CBETOAMOAHLIE WH-
nvikaropbl HG1, HG2 ¢ o6wumM katonom.
Bxonwl RA4, RAS coeamHeHbl ¢ KHOMKa-
MU "YctaHoska” n "Paspsn”. UcTouHm-
KOM 06pasuoBoro Hanpaxexua ALN
NPy M3MEPEHUN CRYXUT HanpsdKeHWne
NUTaHKS MUKPOKOHTposnepa. JinHus
nopta RA2 zanporpaMMupoBaHa Kak
BbIXOZ, YNPaBAsiOLMIA NONEBLIM Mepe-
KJoYaTENbHBIM - TPAH3NCTOPOM  VT1.
RAO n RA1 — exoabl AL ons uamepe-
HUS HANPSKEHUS! U TOKA COOTBETCTBEH-
HO. Crabunusarop Ha Mukpocxeme DA1
BbipabaTbiBaeT HaMpPs>XEHWe MUTaHus!
5,12 B ans MukpokoHTponnepa DD1
1 onepaumoHHOro ycunutensi DAZ2.
B Hebonblumx npenenax HanpsikeHwe
NUTaHUsi MOXHO U3MEHsITb NOACTPOEY-
HbIM pe3ncTopoM R6, 4TO ncnonbayeTcst
npu kanubpoeke npubopa.

Jatink HanpskeHWs — pPe3ucTms-
HbiA genutens R3R4, HanpsixeHWe C KO-
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TOPOro NOAAETCsl HEMOCPEACT-
BEHHO Ha Bxof RAQ MUKPOKOHT-
ponnepa. aTtunk Toka — pe3uc-
Top R2. HanpsixeHne Ha HeM
ycunusaet QY DA2.1 ¢ koaddu-
LIMEHTOM, MPUMEPHO PaBHbIM 48.
Janee OHO 4epes MNOBTOPUTENL
Ha QY DAZ2.2 noctynaer Ha Bxof,
RA1 MUKpOKOHTPONNEpPA.

Yeptex nevarHoOW nnarvbl
1 pacnofioKeHNe 3NIEMEHTOB Ha
Hel nokasaHbl Ha puc. 3. Muk-
pokoHTponnep PIC16F873 6Ges
M3MEHEHWsS] PUCYHKa MneYarHoMn
nnarel MOXeT 6blTb 3aMeHeH
PIC16F876. PeancTtop R2 MOXHO
M3roTOBUTL N3 KOHCTAHTAHOBOMO
WM MaHraHWHOBOrO NpPoBoOAA
nvameTpom 1,5 MM, paccumtas
€ro WIvHy Mo METOAMWKE, Onu-
canHon B [5]. Ecnn npu6op He
npeanonaraeTcsl Ucnonb3osartb
B ycnosusix ¢ 6onbtunM Nepena-
JQIOM TEMMEepPaTyp (rapax — KOM-
HaTa), TO PE3UCTOP MOXHO cae-
natb U3 Huxpoma (okono 18 mMm
NPOBONOKU AvaMeTpoMm 1,5 MMm).
NobrearbCsi TOYHOrO 3HAYEHWs
conpotueneHust peancropa R2
He HYXHO, Tak Kak NpoLle noao-
6paTb CONPOTUBNEHNE PE3UCTO-
pa R5 npu kanmbposke uamepn-
Tens Toka. B aBTopckoM sapmaH-
Te pe3ncTop R2 B3sT u3 sbiluea-
lwero na cTposi npubopa cepwmn
M-830.

KoHcTpykuus U peranu.
Konpencarop C1 — mo6oin ok-
CUAHLIA, WMELWNK  eMKOCTb
N HOMMHASIBHOE HaMNpPsKEHWE He
HUXE yKazaHHbIX Ha puc. 2. Ero
MOXHO He yCTaHaBSMBaTb, €CNu
crnaxusaioLmin - KoHpeHcarTop
6noka nutaHust npubopa UMeeT
eMKoCTb Gonbiwe 10 MkdP v yaa-
neH ot Mukpocxemel DA1 Ha pac-
cTosiHue He Gonee 7 cM. OY
DA2 — LM358 ¢ niobbim BykBeH-
HbiM MHZEKCOM WU ero aHanor
KP1040Y01. CeMuaneMeHTHble
CBETOAVOIHBbIE MHAWKATOPH! MO-
ryT 6biTb NOGLIMK C OBLUMM Ka-
TOonOM. BoamoxHo, notpebyer-
ca noa6op pe3ncTopos
R13-R20 nns ycraHosku Tpeby-
eMOI SIDKOCTU CBEHEHUSI NHOWU-
kaTopoe. [loacTpoeyHbii pe3nc-
Top R6 — CMN5-16BA-0,25. 3tor
pPe3ncTop MOXET BbiTb Takke 13
APYroli cepyn ¢ TEMU Xe ycTa-
HOBOHYHLIMW pas3MepamMu 1 nu-
HEHOW YHKLIMOHANbHON Xa-
pakTepuctukoir (A). Nepen ero
YCTaHOBKOM HEOBX0AUMO Npo-
BEPUTb, YTO NpU BpaLleHuKn
QIBUXKA HE NMPOUCXOOWT Paspbis
3NEKTPUHECKON Lieny 8 NOABMX-
HOW KOHTaKTHOWN CUCTEME.

Hanaxusanue npubopa Ha-
YUHAIOT C YCTAHOBKM Hanpsixe-
HUSI NUTaHWs Ha BbiIBOAE 2 CTa-
6unnzaropa DA1, npepsapu-
TENLHO YAANMB MUKPOKOHTPOI-
nep wu3 naHenn, 4yrobbl HE MNO-
BpeanTb ero nabbiTOYHBIM Ha-
npsxexneM nutaHusi. Bpaue-
HMEM [ABWXKA MOACTPOEYHOro
peancropa R6 ycranasnueaiot
HanpsxeHwe, paBHoe 5,12 B.
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UCTOYHUKU NUTAHUSA

E-mail: mail@radio.ru
Ten. 207-89-00

PAZMO Ne 1, 2005

3areM BO3BpaWAKT MWUKPOKOHTpoONNep
B NaHenb v NoaxknioyaioT uudpoBon us-
MepuTENnbHLIV NpUBOpP (HanpuMmep, MyJb-
TUMETP) Ha UW3MEPEHUE HAMPSAXEeHUs
¢ To4HOCTEIO He MeHee 0,1 B. MNopaior Ha
BXOA, HANPSXEHWE U CPABHMBAIOT NOKa3a-
HUS n3MepuTensHoro npubope ¢ uHgpop-
mauueii Ha uHavkatope HG1. Coenape-
Hue nokasaHui nobUBAIOTCA U3MEHBHU-
eM B HebonbLIUX Npepenax HanpsKeHus
nUTaHUs MUKPOKOHTpONnepa pe3wucTo-
pom R6, He npeBbILIAA MaKCUMaNbHO No-
nycTMMOro 3HadeHusi, pasHoro 5,5 B.
B cnyyae HeobxogumocTu nopbupaioT
peaucTtop R3.

HanaxveaHue vamepuTens Toka Ha-
YMHAIOT ¢ 3aMeHbl NOCTOAHHOrO pe3uc-
Topa R5 nepeMeHHBIM C CoNpOTUBNEHU-
eM 51 kOMm. MNocnepoearensHO C HArpy3-
KOl noaxknioyaloT umdpoBor aMmnepmeTp,
C TouHoCTEI0 He MeHee 10 MA. Ecnn 6e3
Harpy3ku unngukatop HG2 nokasviBaeT
3Ha4YBHME TOKa, HE PaeHOe HyJIo, TO 3TO
CEBMAETENbCTBYET O Hanuium HaBOAKW,
KOTOPYI0 HeEOHX0OVMO YCTPaHWUTL NnoAa-
K/IOHEHWEM KOHAEHCATOpPa EMKOCTLIO
0,1...0,47 mkd napannensHo pe3ucTopy
R11. BknioualoT Harpysky, norpebnsio-
wylo Tok okono 100 MA, n cpaBHUBaIOT
nokasaHul uudpoBOro amnepmeTpa
¢ undopmaumein Ha wHamkaTope HG2.
HebonbLuyio pasHuuy B NOKa3aHuaX Npu-
GOpOB YCTPaHSIOT BPALLEHMEM ABMXKE
nepeMeHHOro peauctopa. MNocne Hana-
XUBAHUSA aMnepMeTpa nNpu Manom Toke
XenatensHO NPOBEPUTEL TOYHOCTL NOKa-
3aHuii Npu Toke Harpyaku okono 9 A. Ec-
TecTeeHHO, ansa npubopoe Takoro knac-
ca TOYHOCTU NPU U3MEPEeHUU BoNbLLKX
3Ha4YEHU TOKa BO3MOXHO PacxoXAeHue

Ha 2—3 eavHWUBI MNajwero paspsaa.
U3MepsIoT conpoTuB/EHVE NEepeMeHHO-
ro pesucTopa v yCTaHaBnMBaloT pesuc-
Top RS c Takum Xe 3HavyeHwem conpo-
TUBNEHUS.

Pa6oTta ¢ npubopom ceoguTtcs K yc-
TaHoBKe HeobxoauMLIX Npedenos cpaba-
ThIB2HVA 3aumThl. ocne BknioyeHusi npu-
60pa Ha VHAWKATOpPax BLICBEYURAIOT!
Y000 Y000. Haxwumalor kHonky "YcTa-
HOBK2" v BBOAAT HeobxoauMoe 3HaveHve
B TOM pa3spsae, cnpaea 0T KOTOporo cee-
TuTcs 3ansras. OcraneHele 3anarbie No-
raweHel, N03ToOMy Heo6Xx0AMMO NOMHUTE
BEC YCTARHABMMBABMbIX  pPaspsifos.
Mpw ycTaHoBKke TPETLEro paspsaa Kax-
AOro MHAUKaTopa MOXET BbiTe BKNIOHEHA
wnu noraweHa 6ykea "Y". B nocneaHem
cnyyae 3awmTa oTknodeHa. Ecnm ato
TpETM pa3psap, niavkaTopa HG1, To oT-
KNIOYEHA 33LUTA N0 HANPsHXBHUIO, & ec-
nn HG2 — no Ttoky. Cneayer uMBeTe B BU-
Ay, HTO B PBXUME YCT2RHOBKU HB BbINON-
HAETCH CPaBHEHUE U3MEPEHHbIX 3Haye-
HWUIA C Npegenamuv cpabaTeiBaHus 3aWm-
Tbl, CNEeAORATENLHO, 3aWUTa Harpysku
(HanaxxwveaeMoro ycTponcTea) B 310 Bpe-
Msl He ocyulecTernsieTcs. Korpa ceetawa-
fcA 3ansTas nepeMelaeTca 3a npeaessl
vHavkaTopa, npubop aeBTOMATUYECKU
BEIXOAUT U3 PEXMMA YCTRHOBKUW B PEXUM
naMmepeHvsi.

B pexvme namepeHus B TpETbEM pas-
psne HG1 roput maneHekaa Gykea "u”,
a B TpeTbeM pa3psge HG2 — "i". Ecrm
GyKebl PACNONOXEHb BHU3Y (rOpAT cer-
meHTel C u CDE), To 3awuTta uamepse-
MOW BenuuuHbl BkNOYeHa. Ecnu Gykebl
pacnonoXxeHbl CREPXY (FOPST CErMEeHTbI
B n BFQG), To 3awuTa BhiKnio4eHa. U3 pa-

NOCKA OBbSIBREHUN

6oyero pexvmMa B PeXuM YCTEHOBKU
MOXHO MEPENTU HaXaTUEM KHOMKu “Yc-
TaHoBKa".

Kak Toneko u3MepeHHoe 3HaveHue
npeebiCUT ycTaHoeneHHoe, cpabortaer
3awmTa: TpaHaucTop VT1 3akpoercs
M Pa30MKHET LEnb NUTEHUS HarpysKku.
MoTpebnsemMelit €10 TOK ynaneT no Hyns,
4To 1 nokaxeT uiamkarop HG2. Unavika-
Top HG1 6ypeT no-npexHeMy nokKasbl-
BaTb Hanpsbxenve. ns so3epata npubo-
pa B ucxoaHoe cocTtosiHue nocne cpaba-
ThIB2HWUS 33WUTH HEOBX0AUMO OTKAIO-
YUTk HArpy3Ky, BEIKNIOYUTE 6NOK NUTaHUA
npubopa 1 CHoBa €ro BKNYUTL, YTOOLI
nepes3anycTute MUKPOKOHTPOIEP.

NUTEPATYPA

1. Cupoposuy 0. SnekTPoHHBLIV Npedoxpa-
Hutenb. — Paauo, 2008, Ne 12, c. 40.

2. HevuaeB W. 3nekTpoxHbI NpegoxpaHn-
Tens. — Papvo, 2004, Ne 3, c. 37.

3. Burorpeaor K. Crabvnusatop nura-
HUA )19 NOPTaTMBHOK pagnocTaHumn. — Paavo,
2002, Ne 11, c. 66, 67.

4. Konomoewy E. NaGopaTopHbiii 6nok nu-
TaHUA C KOMMAEKCHOM 3alumTtoir. — Paamo, 2004,
Ne 7, c. 36—38.

5. Becranos B. 300 npakTuyecknx cose-
toB. — M.: MockoBckuidi paboumii, 1993,
c. 35, 36.

PegaxTop — M. Eecuxos, rpagpuka — M. Escrkos

OT pegakumn. Daiin NPoOLNBKKN MNKPO-

KOHTpONEpa pa3mMeller HB fip-cepsepe rno

anpecy <ftp://ftp.radio.ru/pub/2005/01/
protmeas.zip>.

MATA3SWH "KBAPL|"

MMKPOCXEeMbI, ANOALI
TPaH3ucTOPL
PasneTopPhl, KOHAEHCATOPbL
AuTepaTypa

ren/daxc:(095) 964-08-38

Mocxea, yn. Byxenunsosa, g. 16

e-mail: fomus_id@mtu-net.ru
www.fomus.am.ru

{KOMIIOHEHIR

127055, r. Mockea,
yn. bByTeipckuiz Ban,

OneKTPOHHbIe KOMNOHEeHThL! CO cKnaaa

www.smd-component.ru

Ten. (095) 937-89-74
pakc (095) 937-89-75

A.68,37.5 e-mail: sales@smd-component.ru

¥ Nop 3aKa3s

YBAXAEMBIE YNTATEJIN!

NMoanucaBluMecss nO  MHAEKCY
70772 npn HeCBOEBPEMEHHOW AO0-
CTaBKe XypHana moryt obpawarscs
B ArenrcrBo "Pocnevars”:

Ten. (095) 785-14-67;

E-mail: ech@apr.ru.

NoanucesMeECcs No nHaekcy 89032
moryT obpauiarbes B OAO "AP3U™:

Ten.: (095) 443-79-01; 280-95-93.

B pepakumu xypHana "Pagvo” MoOXHo
npuobpecTy  CNEAYIOWMB  XYPHaN.I,
nepeqncneHHoie B Tabnuue.

JDeHeru 3a uHtepecyiowme Bac xypHa-
Jbl HYXHO NEepeBoauTE Ha PacYeTHbI CHET
(nonyyatene 3A0 "Xypran “Papwo”,
p/c 40702810438090103159 8 C6epbaH-
ke Poccuu r. Mockea, MewaHckoe OCB

Homep CrommocTb CTOMMOCTEL OBHOrO HOMEpa ¢
lop BhINyCKa KypHana OAHOro Homepa nepecbiNKoi
B peaakumm, py6. no Poccun no CHIC
2000 7—9, 11 10 pyb. 22,00 50,20
2001 36 10 py6. 22,00 50,20
2002 hafl 12 py6. 24,00 52,00
2003 1,3—6 27 py6. 39,00 68,00
2003 7—11 28 py6. 40,00 69,00
2004 1—12 31 pyb6. 43,00 71,00
2005 ¢cNg1 35 py6. 47,00 75,00

Ne 7811, k/c 30101810400000000225,
BUK: 044525225, UHH: 7708023424.
Moutosii nHaEKC 6axka 101000).
06s3aTenLHO HaNUWKuTE, 3a KaKue
XypHans! Bel nepeBoante AEHbLIRK,
M YKaxure CBOWA TOYHbLIA MOYTOBbLIA

apapec € NOYTOBbLIM MHAEKCOM. flocne
TOro, Kak AeHbrnm NoCcTynaT Ha pac-
yeTHeIA cYe ™Mbl OTnpaBum Bam
XypHansl.

HanoxeHHsIM NNaTEXOM pPeaakuua
XYpPHarsel He BoicbinaeTl



YHuBepcanbHblil 9KBUBANEHT

Harpy3kKu
M. HEYHAEB, r. Kypck

IMpy MCNBITAHUN UCTOYHUKOB MATBHUS HEOGXOAMM 3KBUBBJIEHT Ha-
rpy3Ku, AOMyCKAIOWMH NNaBHYIO PeErysmpoBKy norpebnsaemMoro Toka.
BMecCTO TpaguLyMOHHO UCIONL3YEeMbIX A1 3TOH Hesin peOCTBTOB B KB-
4eCcTBe Harpy304HbIX 3JIEMEHTOB YCIELWHO NMPUMEHSIIOT MOLHbIE TPpaH-
3UCTOPbI, 06EcneyYnBaoLLNE 3HAYNTENbHBIE NPENMYLLECTBa N0 Macce
u rabapuram. OgHBKO B NPOLECCE UCTBITAHU HArPY304YHBIE 3JIEMEHTbI
HarpeBawoTcs. TeMnepartypHbiii gpevd ux napamMeTpoB 3arpygHsieT
npoBegeHne UcnsiTannii. B npennaraeMoM yCTpoOsHCTBE TOK Yepe3 Ha-
rPy304HbINA 3/IEMEHT CTabUIM3MPOBaH, MO3TOMY OH MPaKTUYECKH HE
noaBepxeH TeMrneparypHoMy apeidy n He 3aBUCHUT OT HANPSHKEHUS
NPOBEPREMOro UCTOYHMKA, YTO O4€Hb YROOHO NPy CHATHM HAarPy304HbIX
XapaKTepHUCTHUK U NMPOBEREHNHN APYIUX UCNbITaHNH, 0COBEHHO ANNTEITb-
HbIX. C NMOMOLLbLIO 3KBUBAJIEHTA HAarpy3Ky MOXHO NMPOBEPSITb HE TO/bBKO
CTabunN3upoOBaHHbIE M HECTabUIIM3NPOBaHHbIE OJIOKM NUTaHHS,
HO M GaTtapey (ranbBaHN4ECKNE, aKKYMYJIITOPHBIE, COJTHEYHbIE U T. A.).

CTPONCTBO HEOBXOAVMO MpU UCMbITa-
HUW 1 HanaxvieaHun 650KOB NUTaHWS.
OHO 3aMeHsieT Harpyaky B Buze Habopa no-
CTOSIHHBIX UMW NEPEMEHHLIX PE3VUCTOPOB.
Cxema 3KBMBaNeHTa Harpysku nokasa-
Ha Ha pmc. 1. Fo npyuHumny pabotel oH —
WCTOYHWK TOKA, YNPaBASEMbIN HANPSHKEHWN-
eM (UTYH). SkevBaneHT Harpysku — MOLL-
Hbll noneeon Tpanauctop VT1 IRF3205,
KOTOpbIN BblaepxvBaeT Tok ao 110 A, Ha-
npsbxeHve o 55 B v paccenBaemylo MOLLL-

3aBUCUT HU OT HaNps>XBHUA HA €ro CTOkKe,
HY OT gpenda napaMeTpoB TpaH3uCcTopa
npw ero pasorpeee. Llens R4C2 nopaensaert
camMoBO36yxaeHne TpaHancTtopa n obec-
NeyYvBaeT ero yCTonyveylo paboTy B nu-
HENHOM pexumMe. [ns nuTanus yCTpOonCT-
Ba HeoB6XxoauMO HanpsxeHne 9...12 B, ko-
TOpoe 0bsaA3aTensHO JOonXHO 6biTb CTa-
BUNBHEIM, NOCKONBKY OT HErO 3aBUCUT CTa-
BunLHOCTL TOKa Harpyaku. Tok, noTpebnsa-
€Mblih YCTPOUCTBOM, He npesbilaet 10 MA.
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HOoCTb Ao 200 BT. Peanctop R1 — patumk
TOKa. Peanctopom RS N3MEHSIOT TOK Hepes
peavcTop R2 1 COOTBETCTBEHHO Hanpsxe-
HUE Ha  HeM, KOTOpO€  paBHO
U,..-R2/(R2+R3+R5), roe U, — Hanpsixe-
Hue nuTannsa. Ha QY DA1.1 v tpaHaucTope
VT1 cobpaH ycunutens ¢ OTpULATENEHON
0b6paTHO CBA3LIO C UCTOKA STOrO TPaH3u-
CTOpa Ha uHeepTupylowwii Bxod, QY. deii-
ctBue QOC nposiBRAsieTcs B TOM, HTO Ha-
npsixeHve Ha Boixoge OY BLIBLIBAET TakOM
TOK Yepe3 TpaHaucTop VT 1, ytobbl Hanps-
XeHue Ha peanctope R1 6bin0 paBHO Ha-
npsxeHnio Ha peaucTtope R2. Noatomy pe-
31UCTOpOM R5 perynmpyioT HanpsbkeHue Ha
peauctope R2 v COOTBETCTBEHHO TOK 4e-
pe3 Harpyaky (TpaHauctop VT1), paBHbiit
U,-R2/[R1(R2+R3+R5)]. Noka QY Haxo-
OVTCS B JIMHEHOM pPEeXUME, yKasaHHOe
3HaueHre ToKa Yepes TpanaucTop VT1 He

Pa3paboraro
B nnaboparopum
xypHana "PAONO"

KoucTpykuus v getanu. B yctpon-
CTBE WCNOJIb30OBaHbI geTanu ans no-
BEPXHOCTHOFO MOHTaxa, pasMeLleHHbIe
Ha neyaTtHou nnate (pue. 2) ua OOHO-
CTOpPOHHE GONBFMPOBAHHOFO CTEKITOTEK-
ctonuta. QoTtorpadwms nnatel ¢ getans-
MU NokasaHa Ha puce. 3. Mnata BMecTe
C TPaH3UCTOPOM YCTaHOBJIEHA HA OOHOM
TennooTBoAe. TPaH3anCTOp npukpenns-
10T K TENNOOTBOAY BUHTOM. Flnaty gony-
CTUMO NPUKNEUTb K TENNOOTBOAY ANS
6oNblen MEeXaHU4eCcKOoW npPOYHOCTW.
flpy warotoBneHun nNpocTenwero Ten-
nooTBOO2 B BUAE NnNactuHbl €ro nno-
waae pomkHa ObTb HE  MeHee
100....150 cm? Ha 10 BT pacceuBaemoit
mowHocTy. 18 noebiweHns agpdpexTuB-
HOCTU NpU AAUTENBLHBIX WCNbITAHWUAX
MOXHO NPUMEHUTL BEHTUNATOP. Peaunc-
TOp R1 coctaenen n3 gessitm conpoTuB-
nennem no 0,1 Om (mowHocTeio No 1 BT),
BKJIIOYEHHBIX NapannessHo U Nocneano-
BaTeJIbHO, KaK NokasaHo Ha puc. 2. Oc-
TanbHbIE NOCTOSAHHLIE PE3NUCTOPLl — TU-

nopasamepa 1206 v  MOWHOCTLIO
0,125 B1. NepemenHbin peanctop R5 -~
CNoO, Ch4. KonpeHcatop — C2

K10-17B, octanbHbie — TaHTanoBLIE.

BMeCTO KOMMOHEHTOB ANsl NOBEPXHO-
CTHOFO MOHTaXa MOXHO NPUMEHUTL 00bIN-
Hble, HO raGapwuTbl U TONOMOFUI0 NEYATHON
nnarel NPUAETCA U3MeHUTbL. HoMuHanb-
Hoe HanpsxeHne koHpeHcaTopa C1 ponx-
HO BbiTb HE MEHbLLIE HaNPSXEHVS NpoBe-
psiemoro uctovHvka. Konpewcatop C2
cneayeT yCTaHOBUTL HENOCPEACTBEHHO Ha
BLIBOgAx TPAH3vcTopa VT 1. B ycTpoiicTee
npumeneH QY LM358AM B kopnyce SO-8
s NOBEPXHOCTHOrO MOHTaxa. B cnywae
ncnonb3oeanus gpyrux QY cnegyet umetb
B BUAY, 4TO €0 NUTaHWE B 3TOM YCTPOWUCT-
BE O[HONOMSPHOE, NO3TOMY OH JONXEH
6biTe paborocnocoGeH Npu HyNEeBOM Ha-
npskeHnn Ha 06oux Bxoaax. 3ameHss no-
NEBON TPaH3UCTOP, 6yaLTe BHUMATESBbHLI:
[AN151 3TOrO YCTPOUCTBA NOAXoamT 60NbLWoe
Yucno TpaH3ucTopoe Gpupmel IR, HO Heko-
TOpble 13 HUX MOTYT paboTarb HeyCTOMU-
B0. MPYMEHNB BLICOKOBOSILTHLINM TPaH3UC-
TOP, MOXHO NPOBEPSATE UCTOYHUKWU NUTa-
HWSA ¢ HanpsbkeHreM BnnoTe Ao 900 B, op-
HaKO CONPOTUB/IEHVE KaHaNa Takoro TpaH-
3UCTOPa B OTKPLITOM COCTOSIHUN MOXET
B HECKO/ILKO pa3 NpeBbillaTe CONpoTUBne-
HWe Aatuuka Toka R1, 4TO MOXeET 3aTpya-
HWUTL UNK faxe chenatb HEBO3MOXHOWM
NPOBEPKY HU3KOBOMLTHLIX WCTOYHWKOB.
Fpw oTCyTCTBMM NOMEBOrO MOXHO NpUME-
HWUTb COCTaBHOM BUNONSPHEIN TPAH3NCTOP
CTPYKTYpHl N-p-N ¢ K03¢dpbULMEHTOM ne-
penaym Toka He meHee 1000 v cooTBETCT-
BYIOLLMM TOKOM KONMIEKTOPA, HanpuMmep,
KT827A—KT827B. bBasy, KonnekTop
W 3MUTTEP 3TOFO TPAH3UCTOPAa NOAKMOoYa-
10T BMECTO 32TBOPa, CTOKa U UCTOKA COOT-
BETCTBEHHO. B 3TOM cnyvae conporvsne-
Hne pe3uctopa R4 Hago YMEHbLWUTL A0
510 OM. CnNbHOTOYHBIE LIENW BLINOMHAIOT
NpOBOAOM COOTBETCTRYIOLLErO CEYEHUS.

YCTporcTBO HE TpebyeT HanaxveaHws.
MpoBepsemMblit UCTOYHWUK NUTAHWA C Ha-
npsxeHnem ot 3 o 35 B nopxmoualoT
K YCTpOWCTBY € cobiogeHneM nonsipHoc-
™. [Nl yMEHBLLIEHUSI MUHUMaNbHOIO 3Ha-
YEHVS HANPSXEHUS1 KOHTPONIMPYEMOTro Uc-
TOYHVKA NUTAHWUA cneayeT NponopLuvo-
HANBHO YMEHBLLLUTE CONPOTUBNEHNE pe3n-
cropos R1 v R2. Tok, noTpebnsaembiii 9k-
BUBANEHTOM Harpysku, PErynvpyiot peau-
cTopomM R5. MHTEepBan perynvpoBKn ToKa
paeeH 0,5...11 A npu ykasaHHBIX Ha cxeme
HOMUHANax afieMeHTOB U Hanps>XeHun nnu-
Tanva 12 B. [N yMeHbLLEHVA MUHMaANb-
HOFO 3Ha4YeHWs TOKA MOXHO BBECTW OO-
NONHUTENLHLIN NepexkoYarenb, ¢ NOMO-
L0 KOTOPOro napanfiefisHo PesancTopy
R2 nopx/moyaT PesncTop CONPOTUBAE-
Huem 100 Om. B sTtay cnyyae MUHUMaIL-
HOE€ W MaKCUMBMLHDE 3HA4YeHWUs TOKa
ymeHnbLiarcs B 10 pas.

Penaxtop — M. EBcuxos, rpagvika — M. EBcuxos
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3¢ YCcOoBepLweHCTBOBaHue
3aWmnTHOroO yCTponucCcTBAa

A. KY3EMA, r. FaTtumnna Jlennnrpanckoii ob.n.

PAOAUOJTIOBUTENIO-KOHCTPYKTOPY

E-mail: mail@radio.ru
Ten. 207-88-18

PAZLIUO Ne 1, 2005

YCTpoﬁCTBo 3aWmnTel 6noKa NUTaHWA OT
neperpy3ku [1] no ceowm GyHKUMO-
HaflbHBIM BO3MOXHOCTSM YAOBNETBOPSET
6onbwKHCTBY TpeboBaHu K nogobHOro
pona y3nam. TeM He MeHee HaaeXHOCTb
paboTbl MOLLHOT O TpaH3ucTopa VT4 Buisbl-
BAET onpeaeneHHble coMHenusi. OH oT-
KPBLIBAETCA TONBKO NPY aBapuiAHbIX CUTya-
umsX, KOraa B Harpy3ke BO3HUKaeT Heuc-
NPaBHOCTb UK 3aMblKaHWE U KOMMYTUPY-
lowmin TpaHanctop VTS sakpblt. PaboTtan
B XECTKOM pexume, TpaHauctop VT4 He
WMEET TOKOBOW 3aluvThl U BPEMS €ro OT-
KPBITOrO COCTOSIHUA 3aBUCUT NUWb OT
AINTENBEHOCTU 3aMNYCKAIOLLErO UMMNYNLCA,
410 eule 6onee yBeNUYMBAET BEPOATHOCTL
noBpexpeHusi. O6bINHO 3TOT HEJOCTATOK
YCTPaHSAIOT BKIIIOYEHNEM B BbIXOOHYIO LiEnb
MOLLIHOIO TPaH3UCTopPa pe3ncropa conpo-
TueneHnem 0,8...1 Om. Ha HopmanbHyio
paboTy yana 3anycka 3TO HE BIWSET,
HO TOK 4EPE3 OTKPLITLIN TpaH3ncTop 6yner
orpaHnyeH oo 6e30nacHOro 3Ha4YeHus.
Kpome 3t0ro, ncnonbL3osaHne MHOro-
3NEMEHTHOrO YCTPOMCTBB C MOLLHBIM
TPaH3UCTOPOM, NPEAHa3HAYEHHBIM TOMb-
KO ANS 3anycka, CYUTal0 HepauuoHasb-
HbiM. Mo3TOMY NMpeanaraln yaen 3anycka

pe R1 yBenuumnBaeTcs n npy QOCTUXEHUN
NOPOroBOro 3HAYEHUS OTKPLIBAET TPaH3n-
ctop VT1. OtkpuTeii TpaHanctop VT1
WYHTUPYET SMUTTEPHBIN NEPEXOL, TPaH3u-
cropa VT2, n3-3a 4yero OH 3aKpbIBAETCH,
OTKJIONasa Harpy3ky OT WUCTO4HWKA nuta-
Hus. Quop VD2 3akpuiBaeTcs, a VD1 — o1-
KPLIBAETCH, BOCCTaHaBMBas Lenb 6Moku-
poBku VD 1R4VT3. Tpanauctop VT 1 6noku-
pyeTca 3TOW LUenbio B OTKPLITOM COCTOR-
HUKW, W 3aWUTHOE YCTPOUCTBO NEPEXOONT
BO BTOPOE YCTOW4MBOE COCTOsIHME. Takoi
pexumM xapakTepeH anfa paboTel 3NeK-
TPOHHOr 0 NPeaoxpaHUTens ¢ cCaMmoB0Ku-
POBKOI1, KOrAAa €ro BO3Bpar B pabo4ee co-
CTOSHUE BLINONHAET ONepaTop.

ABTOMaTU4ECKN BO3BpaWaTbk YCTPOn-
CTBO 3aWmThl B paboyee cocTosHue npu-
3BaH reHeparop UMNyNbCOB, BbINOAHEH-
Hbl Ha Tanmepe DA1 n paboTaiowmi B pe-
Xume MynsTMBMGparopa ¢ pUKCUpOBaH-
HOW CKBaXHOCTLIO BLIXOAHBIX UMMYNLCOB
[2]. BnemenTel R7, R8, C1 330a10T pexum
resepauun. nmteneHOCTE UMNYNbLCa HU3-
KOro YPOBHSI paBHa 12 MC, BbICOKOro —
140 mc. Npu Takoh CKBAXHOCTH cPeaHUiA
TOK 3aMblKaHUSl B 3AWMTHOM PEXUMe He
npesbiwaet 80...100 mA.

DA1 KP10066#11.
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TAHETCA 3aKpbiTbiM. Tenepk uenb R4VT3
yXe He BAMSAET Ha cocTosHue auopos VD1
n VD2, nostomMy OTnagaeTr HeobGxomm-
MOCTb 3aTOPMaXuBaHUSA reHeparTopa Ha
Taiimepe DA1 — oH paboTaeT NnOCTOAHHO
C MOMEHTA NoAa4n HaNPSHXXEHUS NUTaHUA.

Ecnu Xe B Lenn Harpy3ku BHOBL MOSIB-
NAETCA HEUCNPABHOCTb, ONUCaHHBIE NPO-
LleCChl NOBTOPSATCS.

BeegeHve pazpenvtenbHOro KOHAEH-
catopa C3 wucknioyaeT neperpeBaHue
TpaH3ucTopa VT2 npy BO3HUKHOBEHUW He-
ucnpaBHOCTM B pabote reHeparopa,
B OCOBEHHOCTU TaKOM, NpU KOTOPOM Ha ero
BbIXOZE OCTAETCSH HA3KUIA YPOBEHb. B 3TOM
cnyy4ae uenb GNOKUPOBKW PazOMKHYTa
n Tpan3ucTopsl VT 1 1 VT2 npy neperpyake
BolioyT B 6e30nacHblil Anis Hux koneba-
TENLHBIN PEXUM.

Mocne oYyepenHol nepes3apankn 3To-
ro KoHpeHcarTopa TpaH3nucTop VT3 ToKom
yepe3 peauctop R6 6yner Bo3BpalleH
B HACHILLIEHNE N BOCCTAHOBUT Lienb 6no-
KUPOBKU. 3TOT KOHOEHCATOP K TOMY Xe
OrpaHNYUBaET CBEpXy AJIUTENBHOCTE 3a-
KPLITOrO COCTOAHUA TpaHauctopa VT3.
OHa He MOXeT 6biTe 6onee NOCTOAHHOWM
BPEMEHM Nepe3apanKku KOHAEeHcaropa.
B paccmarpuBaeMoM cfy4ae noOCTOfH-
Has BpemeHu pasBHa 10 Mc, a AnuTens-
HOCTb CUrHana HU3KOro YPOBHS reHepa-
Topa — 12 mc.

Jns koHTpons cpabaTtblBaHWUA yCTpOi-
CTBa Npw Neperpyske B HEro BBeAeH cBe-
Toamon HL1, xotopbih BKloyaeTcs npu
3aKpbiBaHUWM TpaHaucTopa VT2.

TpaHauctop VT3 (no6oih n3 cepui
KT315, KT342, KT3102) nomkeH umeTkb KO-
adpduLMeHT nepepaqn Toka 6asel He mMe-
Hee 100. Ceetoouon HL1 kpacHoro usera
cBeueHuss — niobon na cepuin AN307,
AN316, KMNNAQ. KonpeHcatopbl C1 —
K50-20 wnu umnoptHelin, C2, C3 — nio-
6uie. Peauctop R1 — C5-16MB, ocrane-
Hble — MJTT.

JIUTEPATYPA

1. Cupopoeuy O. 3alMTHOE YCTPOMCT-
BO. — Pagno, 2000, Ne 3, c. 27, 29.

2. Konomber E. A. Taiimepel. — M.: Pagno
Y cBA3b, 1983.

UCKJTIOHUTL, 8 €ro PyHKUMM BO3NOXUTE HA
y3en 3awmTbl — TpaH3nucTop VT3 u KOMMYy-
TUpylowmin Tpanauctop VT5, — nameHus
uenb ynpasneHns M.

Ha pucyHke nsobpaxeHa cxema MO-
LEePHU3NPOBAHHOIO YCTPOWCTBa, coaep-
XaLero MEHbLLIEE HYUCNO 3NEMEHTOB 1 CO-
XPaHsIoLLEero NpexHue ¢GyHKUMOHANBEHOE
Ha3Ha4YeHWe 1 napameTpbl. B Hem 3Haum-
TeneHO 06nerveH pexvm KOMMyTUpyloLle-
ro TpaHaucropa n pobasneHa QGyHKUUS
3MEKTPOHHOIO NpeaoXpaHUTens.

B HOpmantHOM pexume paboTbl 3a-
LMTHOrO YCTPOMCTBA, Koraa TOK B Harpys-
K€ He NPEBLILLAET YCTAHOBAEHHOMO 3Ha4e-
HUA, NaAEHWE HAaNPSHXXEHUA Ha AaT4irKe TO-
ka — pesuctope R1 — He npeBbiwaeT no-
pora OTKpblBaHUs1 TpaH3auctopa VT1.
TpanzaucTop VT2 OTKpbIT TOKOM Yepes pe-
anctop R3. Yzen sawuTbl HAXOOUTCA B yC-
TollunBom paBGoyeM COCTOAHUW, HAarpy3ka
NOOK/IOYEHA K MCTONHUKY MUTaHUA.

Mpy BO3HUKHOBEHWM TOKOBOW nepe-
rPy3Kn NageHne HanpsXXeHus Ha Pe3ncTo-

Tpanauctop VT3, BXoAswmMiA B COCTaB
uenn 6nokupoBku TpaHauctopa VT1, ne-
prMoOuHEecKku 3aKpbiBasCbk UMMNynbCamu
HW3KOTO YPOBHS, Pa3pbiBAET 3Ty LEMNb.
Korpa tpaHauctop VT1 3akpelBaercs, OT-
KpblBaeTcs TpaHancTop VT2, nopasas nu-
TaHWe Ha Harpysaky.

Ecnn xe npuunHa neperpyasku He ycT-
paHeHa, TpaH3aucTopel VT1 1 VT2 npopoon-
XaT nepekioyaTecs OO0 MOMEHTa, Koraa
TpaHaucTop VT3 OTKpOETCH 1 BOCCTaHO-
BUT Uenb 6GnoKupoBKM OO npuxopa oOuqe-
PEAHOro 3aKPLIBAIOLLIENO UMMNYNLCA.

MNocne ycTpaHeHust NpuUYUHBI Nepe-
rpy3Ku YCTPOMCTBO aBTOMaruy4eckn nepe-
XOOUT B HOPMAarbHbIM pexum paboTbl.
MepBebI Xe WUMNYNbC, 3aKpbiBAOWWNA
TpaHauctop VT3, pasopseTt uenk 610Ku-
pPOBKK, 3aKkpoeTcs TpaHaucTop VT1 u or-
kpoetca VT2, nogkiioyas Harpysky K Uc-
TOYHUKY MUTAHUS.

Hanps>xeHne c KONNekTopB 3TOro
TpaHaucTopa npoliger uvepes guwog VD2
n 3akpoeT guop VD1, Tpananctop VT1 oc-

Pegaxrop — J1. JlomaxuH, rpagpuka — J1. JlomakvH

NOCbLIJITOPI NPEAJIATAET!

Bonee 25000 papnOKOMNOHEH-
T0B, 2500 komnakT-guckoB n 4000
KHUI u anb6OMOB NO PagnoTeMaTuke
Bbl MOXETE 3aKa3aTb U NOAYYUTb NO
Hawum karanoram. Bnepsble kara-
norn NOCLINTOPra Ha komnakT-
auvcke: go 700 Mb nonesHon u HyX-
HOW uHdopMaumm Bcero 3a 25 pyb-
neir. Boicbinaetca TONbKO NO Npeno-
nnate. MO 3aaskaMm npeanpua-
Tuh U uneHam knyba "Mactep” —
BECMNNATHO.

Karanoru 3akaxure 34ecCb:

107113, . Mockea, a/s 10 "Tockin-
Topr”
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NMocnepoBatrenbHOe BKJIIOYEHUe

HN3KOBOJIbTHbBIX CUMNCTOPOB
A. BYTOB, c. Kyp6a Slpocnasckoii 0671.

" J U3KOBOSILTHLIE CUMWUCTOPLI, Hanpu-
mep, KY2086, KY208B win nopob-
Hble, BbIAEPXMBAIOLINE B 38KPLITOM CO-
CTOSIHWM  NOCTOSIHHOE  HanpsiXeHue
200...300 B, ¢ ycnexom MOXHO UCNOML30-
BaThb B y3fiax, paboraiowmx oT ceTty nepe-
MeHHoro Toka 220 B (addekTnBHOE 3Ha-
YeHWe), ecnu BKIIOYMTL ABa CUMUCTOPA
nocnepoBatensHo. B TakoMm cnykae Ha
Kaxawii cumuctop Gypet npuxoautbes
TOJSILKO NOSOBMHA CETEBOIO HaNPSXEHWS,
pocTuraowero Ha nukax 310 B, T. e. ToMb-
ko 155 B.

SA

Puc. 1

Wpes nocnepoBaTtensHOro BKAIOHEHUS
CUMWUCTOPOB [NA UX YCTOW4NBOI paboThl
npu ceteBoM HanpsxeHun 220 B coape-
Bana y asTopa No Mepe pocTa 4Yucna cu-
muctopoe KY208l, Heyctoitumeo pabo-
TaBLUNX B Pa3NYHLIX CETEBLIX YCTPOMNCT-
Bax. 06 3TOM yNnoMUHANOCh B CTaThE aB-
Topa "CeHCOPHLIA pPerynatop MOLHOC-
™" ("Paano”, 2002, Ne 1, c. 32). Kak Bbl-
ACHUIIOCb, HEepeako 3TM CUMUCTOPSI,
XOTb U AONyCKAaoWMWe NOCTOAHHOE Ha-
NPSXeHWe - B 3aKPHITOM COCTOSHUU A0
400 B u Harpy3xy MouHocTbio no 1 kB,
CaMONPOU3BOSIbHO OTKPLIBANUCHL, AaXe
NpU OTCYTCTBUM YNPaBASIOWEro Toka
NN KOPOTKUX YNPABASIOWNX UMNYNbCOB
B LUenu ynpasnsiouwero anekrpoaa (Y3)
M NPU OTCYTCTBUM WUMNYSbCHLIX NOMEX
B UENW NUTEHUS.

Mpu HBrpy3ke namnoii HakanueaHws
MolLHocTeio 40 BT ux "ctpaHHoe” noeeae-
HVE BbIMSAUT Tak: NPW OTCYTCTBUWM TOKa
yepes3 Y3 naMna HauvHaeT cnerka mep-
LaTb, B TO Xe BPEMS CUMUCTOP pasorpesa-
etcs no npumepHo 50...60 °C, nocne yero
famna 3aropaeTcs BnofiHakana, a uHoraa
W B MNOYTW MOSHBIA Hakan. Mpu noHWXeHn
HanPsXeHuss NUTaHWA aBToTpaHcdopMa-
Topom ao 190...140 B "ctpaHHocTU" B No-
BEAEHUN cUMKUCTOPa NponagaaioT. [1Ba no-
AOBHBIX CUMWUCTOPA TAKKE MOXHO BKJIIO-
YUTb NOCMeaoBaTeNsHO, TeM cameliM obec-
neuvns ux ycroumeyio pabory npu cere-
BOM HanpsixeHun 220 B,

MpumeHeHWe NocneaoBaTesnbHO BKIO-
YeHHBIX CUMUCTOPOB (faXe 3aBEA0MO UC-
NPaBHbIX, C AOCTATOYHBIM 32NACOM NO Ha-
NPSXeHWI0) oNpaBaaHo Takke B yanax,
Tpebylowmx NOBLILLEHHOMW HAAEXHOCTH,
Hanpumep, B AoMatLHWX nHkybaTtopax. Yc-
TpoicTBO ocTaHeTcs paboTocnoCOGHLIM
naxe npy npoboe ogHOro cUMUCTOPa.

MepBLii BapuaHT nocnenoBareibHOro
BK/IIOYEHUS CUMWUCTOPOB nNOKa3aH Ha
puc. 1. CuMUCTOPDI BKIOYEHBI BCTPEYHO-
nocneaoBaTesibHo, HTO AONYCKAaeT UX yC-
TaHOBKY Ha oavH obwmin Tennooteog, Oes
vsonupylomx npoknaaok. Peaucrops R4
1 RS pacnpepensior NOPOBHY Hanpsixe-
HUe NUTAHUSA NPY OTKIIOHYEHHOW HarpysKe,
KOrAa CUMWCTOPLI 33aKpeiThl. Harpyakon
B AaHHOM chy4ae CryXxuna namna HBKanu-
BaHua EL1 MowHocTeio 25—200 BT Ha Ha-
npsxerHve 220 B. Peanctoput R2 u R3
LYHTUPYIOT YNPaBnsiolme 3MeKTpoanL Ch-
MUCTOPOB. HacTto CHUTAIOT, 4TO UX yCTa-
HoBKa 06s3aresibHa TOMbKO A8 TPUHUCTO-
poB. OAHaKko 3KCNepUMEHTANbHO ycTa-
HOBJIEHO, YTO NONOXUTESNbHLIA 3¢ eKT oT
VX NPUMeHeHust ectb, ocoBeHHo ansi cu-
MWUCTOPOB CO "CTpaHHbIM" noBeaeHUEM.
MNopobHbie WYHTUPYIOLIME PE3UCTOPHI YC-
TaHaBMMBAIOT U B PA3STNHHBLIX KOHCTPYKLUN-
SIX NPOMBILLIIEHHONO U3rOTOB/IEHUS.

Fpy 3aMbIKaHUW KOHTAKTOB BLIK/IOHATE-
na SA1 ogHOBpeMeHHO OTKphiBaloTcA o6a
CUMUCTOPA U 3aXKMraeTcs flamna Hakanu-
BaHuA EL1. Flpn pa3mblkaHUK KOHTaKTOB
CUMUCTOPLI 33KPLIBAIOTCA NPWU O4ePeaHOM
nepexone CETEBOro HaNPSXXeHWU Hepes Hy-~
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neeoe 3HaweHwe. Boikniowarenem Moxer
CNyXuTb MuKponepekiouatens MMN7 vnu
MN9. donycTMMO MCNONb30BaTb KOHTAKTHI
pene P3C15, POC34 unv repKoHOBLIX perne
P3C81—P3C86. UmetiTe B BUAOY, KOHTaKTh
6onee pacnpocTpaHeHHbIX FEPKOHOBLIX pe-
ne P3C43, P3C44, PI3C55 ponyckaioT
MeHbLLEE HanPsXeHWe MeXay PasoMKHY-
TeiMU KOoHTakTamu (200 B BmecTo 500 B).
Ha puc. 2 npenoxeH BapuaHT ynpas-
JNIEHUS NOCNEefOBATENbHO BKIIOYEHHBIMU
cumMmcTopammn VS1, VS2 ¢ nomowusio Ma-
JIOMOLHOrO CUMUCTOPHOro onTpoHa U1.
Mpyv NPOTEKAHNN HOMUHANLHOIO NOCTOAH-
HOro TOKa uepes CBeToanoa, onTpoHa ¢o-
TOCUMUCTOP OTKPLIBAETCH, co3aBasl TOK
Yepes ynpasnsiowme 3MeKTPoaL MOLLHBLIX
cumMmcTopoB VS1, VS2, koTopeie Takxe oT-
KpBbIBAIOTCS, BKNouaa Harpysky EL1.

Mo peakumn ABYKpUCTanNbHBIX ABYXLUBET-
Hbix cBeToanonos HL1, HL2 MoxHo cyauTb
0 npaBunsHol paboTte 060MX CUMUCTOPOB.
Flpy nx paHHem 1 o gAHOBPEMEHHOM OTKPbI-
BaHun oba cBeToaMofa OAHOBPEMEHHO
racHyT.

Ecnun kakoii-nm6o m3 cMMUCTOPOB OT-
KPBLIBAETCH C 3aN034aHUEM Ha KaXa0M ne-
puope ceteBoro HanpskeHus, 1o Gypet
3ameTHO cnaboe cBe4eHWEe COOTBETCTBY-
lowero ceetognona. Ecnu B 3anepxke or-
KPLIBEHUS CUMUCTOPA Ha pPasHbIX nonyne-
puoaax ceTeBoro HanpsxeHus Oyoer
acuMMeTpus, To ByneTt sipye CBETUTLCH
OOVH U3 KPUCTaNNoB COOTBETCTBYIOLErO
ceetoamopna. Ecnv xe oOTKpPOETCs TOMBKO
OOVH U3 CUMUCTOPOB, TO CBeToauoA, OT-
KPLITOro CUMUCTOPA NOFAaCcHET, @ 3aKPbITO-
ro — 6ynet cBeTUTLCS.

B skcnepuMeHTax 6buno yCTaHOBNEHO,
4TO aCUMMETPUS BO BPEMEHW OTKPLIBAHUS
CMMWUCTOPOB NOSBASIETCA NPU YBENUYEHUN
conpoTuBneHns peauctopa R1 cBhbiwe
3 kOM. Mpun 3akpbITHIX cuMucTopax VST,
VS2 ceetoamnonun HL1, HL2 pnonxHsbl cBe-
TUTBCA C OAWHAKOBOW APKOCTLIO. PasHas
WX APKOCTb UM PasHbIl OTTEHOK XESTToro
cBeYeHUn (3eneHbll + KPacHLIN = XesThii)
03HavaeT HepaBHOMepPHOEe pacnpeaesne-
HUE HanPSXeHWA CeTU MEXAY CUMUCTOpPAa-
Mn V81, VS2. B atoMm cnyyae cneayet
YMEHLLWUTL CONPOTUBMEHWE PE3NCTOPOB
R4, R5 po 33...51 kOM, a ux MoWHOCTb
paccesiHus yeenuynts Ao 2 BT. Euye nyue
nopobparb Napy CUMMUCTOPOB C NPUMEPHO
OAWHAKOBEIMM TOKaMW yTEeYKW NepeMeH-
HOIo TOKa NPY 0AUHAKOBLIX TEMNEPaTYpPax
WX KOPNYCOB,

B ycTpoiictBe MOXHO WUCNONL30BaThH
onTocumMuctopsl U1 cepuii AOY163, 5M50
(1x LoKoneBKa AaHa Ha cxemMe B ckobkax).
BO3MOXHO MCNONL30BEHWE ONTOTUPUCTO-
pa 30Y103I COBMECTHO € BbINPSMUTESb-
HbIM MOCTOM, Hanpumep KLU422T, u npu
YBENMUYEHUM CONPOTUBNEHUS Pe3ucTopa
R1 xots 601 po 620 OM. CeeToamoabl 3a-
MEHUMBbI Ha oTtevecTtBeHHble KWUMO41A
WK aHaNorMyHLIE UMNOPTHLHIE. YCTaHOBKA
ceBeTOogMOAOB He obsizarensbHa, AoNycTU-
MO OrPaHUHUTLCH TOMBKO BKIIIOHEHWEM pe-
3ucropoB R1 n R2,

MnaBkuii npepoxpaHurens FU1 wHa
100...160 MA HyXeH ans 3aWwmTsl ONTPOHA
B Cfy4ae, ecfi MOLHble CUMUCTOPBI NO
KakuM-mbo NpuNMHEM He OTKPOIOTCS.
BmMecTo Hero MoXHO YCTaHOBUTbL MWHWA-
TIOPHYIO NiaMnNy HAaKanMBaHus Ha Tok 60 MA
nubo BMecTo peaunctopa R1 mncnonb3o-
BaTb UMNOPTHLIA Pa3pPLIBHON PE3UCTOP.

MNpun MowHocTy Harpy3ku ao 300 Br
TennooTBOAOM KaXaoro cummuctopa Mo-
XEeT CHyXuTb MeTannuyeckan waiiba
BHEWHUM amameTpoM 28...35 MM n Ton-
wuHoi 2...4 mMm. Ucnonb3zoBaHue nocre-
AOBATefibHO BK/IOYEHHBIX CUMWCTOPOB
ANS YyNPBBAEHUS] Harpy3Koi MOLHOCTLIO
6onee 400 BT Heuenecoobpa3Ho u3-3za
YABOEHHBLIX NOTEPb MOLLHOCTH.

B 3aknioyeHue crnenyeT OTMETUTH, HTO
NPuY 3KCNEPUMEHTAX M 3KCNyaTaLmm onn-
CaHHbIX yCTpoiicTB Heobxogumo cobrio-
patb 06bivHbIE Mepbl 3nekTpobesonacHo-
CTWN, NOCKOJbKY MUX 3NEMEHTHI HaxoaaTcs
noa HanpsiXxeHueM cetn. KoHCTPYKuuSs yc-
TPOCTB AOMKHA NOSHOCTBLIO UCKIOHATH
BO3MOXHOCTb NPUKOCHOBEHWSA K TOKOBE-
AYLUM NPOBOAHVKAM.

Penakrop — B. Monsixos, rpapuka — 0. AHapees
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PAOAUONTIOBUTEJIIO-KOHCTPYKTOPY

E-mail: mail@radio.ru
Ten. 207-88-18

PAOMO Ne 1, 2005

dopmupoBaTesb
3BYKOBbIX CUrHaJIOB

0. BOPUCEHKO, r. Ctasponosb

3aBUCUMOCTU OT JIOrUHECKUX YPOB-

Heil HanpsXeHUs Ha OBYX BXodax
npepnaraemblii GopMupoBaTteslb reHe-
pPUPYET CUrHanbl 3BYKOBOW 4acTOThl
pa3Horo xapakrtepa. B oaHom crnydae
3TO HenpepbiBHaas nocregosBarteb-
HOCTb UMNY/ILCOB 4acToTol Npubanan-
TensHo 1000 Ny, B ApYyrom — nepuogu-
yeckoe NoBTOpeHWe CepUn N3 HECKOJb-
KWX favyek Takvx UMNY/IbCOB U OJUTESb-
HO# Nayabl. Y1Co NaYek B cepun 1 4yac-
TOTY VX CIeflOBaHWUs MOXHO perynmpo-
BaTb.

meHTax DD1.1 v DD1.4 3apa6oTaet. m-
nynectl 4actotoir 1 My (ee perynupyioT
NoOACTPOEeYHLIM pe3uctopom R2) yepes
anemenTol DD3.2 n DD4.1 noctynsaTt Ha
Bxoh anementa DD4.2. B peaynwrarte Ha
BhIXoZe ¢opmuvpoBaTens NOABATCA Nay-
K1 umnynbcos Yactotoi 1000 My, cneny-
owve ¢ yactortoin 1 My.

ByneT paspeweHa (HU3KkUM YPOBHEM
Ha exoge R) n pabota cyetyuka DD2.
Ha ero Bbixoaax HayHyT nooyYepenHo no-
ABNIATLCA UMMYJILCbl BLICOKOIO JIOrV¥ec-
KO0 YPOBHS AMUTENbHOCTHIO, PaBHOMN

+
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Cxema popMupoBatesis nokasaHa Ha
pucyHke. Ecrnv Ha Bxog 1 nogaHo Ha-
NPSXeHVie HU3KOro JIorM4eckoro ypoB-
HS, Ha BbIxogax anementa DD4.1, Tpur-
repa DD5.1 u Ha coegUHEHHbIX C HUMK
Bxogax anemeHta DD4.2 yctaHOBnEHbI
BLICOKME YPOBHU. UMNYNbCbl reHepaTo-
pa Ha anementax DD3.1 n DD3.3 Gec-
NPEenATCTBEHHO NPOXOAAT Ha BbIXOA,
¢opMUpoBaTeNs He3aBUCUMO OT Jloru-
4YecKoro ypoBHs Ha ero Bxoge 2. HYacTtoty
umnynbcoB (NpubnuautensHo 1000 Tu)
MOXHO perynvupoBaTb NOACTPOEYHbIM
peanctopom R4.

Mpw BbicOKOM ypoBHE Ha BXope 1 pa-
6oTa popmupoBaTens 3aBMCUT OT COCTO-
AHnA Bxopa 2. Ecnu 30eck HU3KU ypo-
BEHb, FEHEepPaTop VMNYJIbCOB Ha 3/1IEMEH-
rax DD1.1 uw DD1.4 3abnokvpoBsaH,
a cyeTyrk DD2 Haxogutcs B MCXOOHOM
HyJfieBOM COCTOSIHUM Bnarofaps BbICOKO-
MY JIOrMYeckoMy ypoBHIO Ha BXxoZe R (Bbi-
Boae 15). Tak kak ypoBeHb Ha 06omx Bxo-
nax anemeHTta DD3.2 Hu3kuin, Takon xe
OH ¥ Ha BbiBOAE 2 anemeHTa DD4.2. Cur-
Han reHepartopa Ha 3nemeHTax DD3.1
1 DD3.3 Ha Bbixod POpMUPOBATENA HEe
NPOXoauT.

Koraa HU3KWiA ypoBeHb Ha Bxope 2
CMEHUTCSH BbLICOKUM, FreHepaTop Ha ane-

nepvo4y NOBTOPEHNS UMINYJIbCOB Ha BXO-
ne CP (1 c). B MoMeHT cnaga umnynsca
Ha TOM BBIXOLE CHETHMKAE, C KOTOPbLIM CO-
eavHeH OBWXOK nepeknioyatens SAT1,
nameHuT coctosHve JK-tpurrep DD5.1,
paboTalowmii B pexvme cHeTHoro. Hua-
K YPOBEHb, NOCTYNMBLWINIA HA BXOZ, 31e-
menTa DD4.2 c Bbixopa Tpurrepa, 3anpe-
TUT NPOXOXAEHWEe curHana Ha BbIXOL,
dopmupoBaTens.

MNay3a npononxurcs Ao chaga M-
nynbca Ha Bbixoge 9 (BuiBoae 11) cyetuun-
ka DD2. B atotr MmomeHT Tpurrep DD5.1
BHOBb M3MEHUT COCTOSHVE U "OTKpoeT"
anemeHT DD4.2.

OnuvcaHHbIi Npouecc NOBTOPSETCH
neproavHeECKH, NOKa HU3KWIA YPOBEHDL HE
6yneT nopaH Ha Bxog, 1 (curHan craHet
HENpPepPLIBHLIM) My Ha Bxoh, 2 (curHan
npeKkpaTuTcs).

dopmrpoBaTesib, NOCTPOEHHBLIA Mo
npeasioXeHHoW cxeme, UCNONbL30BaH aB-
TOPOM B aBTOMaTV31pPOBaHHOM BOZOHA-
rpeBatene. OOHaKo OH C YCNIEXOM MOXET
ObITb MPUMEHEH 1, HANpUMEP, ASA Noaa-
4y CUrHaNOB TPEBOMY B CUCTEME OXpaH-
HOW cUrHanmsauuu. '

Penakrtop — A. Oonruii, rpagpmka — A. Jonrwit

KOMMNJIEKCHOE CHAB)XEHUE
PEMOHTHUKOB P3A

PeMOHTHbLIM OpraHM3aLvsm 1 4acT-
HbIM NVLIAM NPeanaraem:

— OTe4eCTBEHHbIE U UMMOPTHLIE
paavoaneMeHThl;

— 3JIeKTPO-, pagvou3MepuTenb-
Hue npubopbl, obopynoBaHue, WHCT-
PYMEHTBI, MaTepvant;

— CXembl, cepBUc-mMaHyanbl, nmre-
paTypy No PEMOHTY.

Karanor (A4, 288 ctp.,, + CD) —
70 py6. 6e3 y4yeTa NOYTOBLIX PACXOA0B.

Mo 3asBKamM NpeanpuaTUiA —

BECNJIATHO

111401, . Mocksa, a/s 1 "Mocwintopr™

WNHTepHeT-MarasuH:

WWW.SOLON.RU
E-mail: post@solon.ru

* * *

CUPUYC TEJNIEKOM peanusyet
ONTOM WU B PO3HULLY aKceccyapsbl, 3ar-
yacti n obopydoBaHve AnAa pemMoHTa
coTOBbLIX TenedoHoB. Bcerpa B Hanu-
4yum Nporpammatopbl, aata kabenm,
LCD awcnneun, aHTEeHHbl, NasfbHble
cTaHuwmm, 6aTtapeun, CeTeBLIE 1 aBTOMO-
GunbHbIE 3apsOHble YCTPONCTBA aH-
TEHHBI, Y/bTPa3BYKOBbIE BaHHbI, XUMU-
yeckue KOMIOHeHTLI, onTuyYeckoe o6o-
pyaoBaHue U T. 4. PEMOHT COTOBBIX T€-
1echOHOB W KYPChl 00YHEHUA PEMOHTY.

Y3HaTe BCIO UHbOPMaLMIO, a Takxke
3aKasaTb TOBapbl Bbl MOXETE Ha HaweMm
caiTe www.siriust.ru.

Hawwu koopayHaTthl:

101000, r. Mocksa, yI1. MacHuLkas, a. 20.

Ten.: (095) 923-8803, 956-7819

dakc: 923-8803

LI I

PAOUOLAETANIN — MNOMTOM

Komnnexktaunsa npeanpuaTnii.
OnTOBbIE NOCTABKY UMMOPTHBLIX pasuo-
nertaneii no katanory: www.dart.ru.

Mpvbopbl GEFRAN, koHaeHcaTopbl
WIMA, ovogbl DC Components, um-
NOPTHbLIE CBETOAWOAbl, PEe3ncTophl,
KOHAEHCaTOPbl 1 pasbemsl, GypHUTYpa
L5 3NEKTPOHHBIX YCTPOWCTB.

Ten./daxc: (095) 963-6625.

Onrosblit oToen: alex@dart.ru.

Posnuua: 125040, MockBa, a/s 36
sales@dart.ru.

PEKNAMOOATEJIAM
XYPHANA "PAAUO"

CTOMMOCTb MORYNbHON pexna-
MbI MOXHO ONpefenuTs, YMHOXUB
foNHO@ YMCNO CUMBOMOB B 06bsB-
newmM (BKMOYasi 3HaKu npenuHa-
wust u npobensi) Ha Kypc AOANApPB B
pybnsx Ha MOMENT ONNBTbI U Ha KO-
appuuymenr 0,1. Monyyennoe 3HB-
Jenue cnepyer oKpyrnuTb B CTOpo-
Hy yBenuyeHms 4o 6nvxanwero ye-
noro. Bor npumep Ans o6uasnenns
B 257 cumBONOB npu kypce 29 py6-
neii: 257Xx29x0,1=745,3 py6. 9rs
cyMma okpyrnsieTcs 8o 745 pybneii
¥ nognexur onnare.




ABTOMAT ynpaBneHus

CTUPANbHOMA MALLUHOM
H. NMOTAYHH, r. @okuro BpaHckoii 06i.

Onucanmsa ycTposicTa, aBTOMaTHU3MPYIOLUX paboTy CTHUpanbHbIX
MalwnH aKkTHBaTOPHOro TuUnNa, HeOQHOKPAaTHO Me4Yarannchb B Hawem
XypHane. Tem He MEHee aBTopy npegiaraeMoi cTaTtes yaanoch npu-
AyMaTs OPHUrHHalIbHYI0 KOHCTPpYKUuio. Ons ynpaBneHus npoLeccom
CTHUPKH OH NMPUMEHMNIT MUKPOCXeMy TesepoHHOro HomepoHabuparens.

peanaraemMoe yCTpOiACTBO, B OTANHNE
OT N3BeCTHbIX [1—3}, Nno3sonsieT 4e-
penoeaTh BpallEHWE 3fEKTPOABUraTensi
CTUPaneHOoI MalnHBE B OAHOM U APYroMm
HarpasfieHU N OCTaHaBNWBATL ero Criyc-
Ts1 334aHHOE Bpemsi He No (PUKCUPOBaH-
HOW, a No BBOANUMOWM H2XaTWEM HECKOSb-
KMUX KHOMOK W fierko WU3MeHsieMoW npo-
rpaMme. OHa MOXeT coagpXxaTb A0
22 waroB oANTENBHOCTEID 1—5 MUH Kax-
auidi. OpHaxab HabpaHHylo nporpammy
MOXHO NOBTOPSITb HEOAHOKPATHO WAN
B nio6oe Bpemsi NpepBarb U U3MEHUTL.
OCHOB2 KOHCTPYKLMWN — MUKPOCXEMa
KP1008BXX7A, npsimoe HasHa4yeHWe KOTo-
poA — KHOMO4HLIN HOMepoHabupaTesnb

nsiowero exoga). HemHoro nameHus Tn-
MOBYI0 CXeMmy BKJOYEHWsI, HomepoHabun-
paTesfic MOXHO NMpPeBpaTUTL B Nporpam-
MUPYEMBIA reHEPaTOP UMIYALCOB 3a1aH-
HOW BAMTERBHOCTW, YTO W CAENAHO B ONK-
CbiIB2EMOM aBTOMATE.

O6patumcs kK puc. 1, Ha KOTOPOM
n3obpaxeHa cxema aBTOMaTa yrpasse-
HUSI CTUpanbHOW MawwuHoW. B pexunme
NPoOrpaMM1pOBaHUsI KOHTaKTbl BbIKNIOHA-
Tens SA1 3aMKHYTHI M Ha YNpPaBAsioWmX
BXOAaxX 3feKTPOHHbIX knodeil DD2.2
1 DD2.4 ycTaHOBAEH HU3KUIN NTOrMHEeCcKnin
yposeHb. Knioun pa3omkHyTbl. B Takom
XK€ COCTOSIHUM HaxoanTes u Knoum DD2.1
n DD2.3, HM3KkWiA ypOBEHbL Ha ynpasssio-

fieHUn, BTOpbIM — B 06paTHOM, TPETb-
MM — CHOBa B NPSIMOM U Tak aanee.

Mpwn HaxaTtnum noboit na kHonok SB1—
SB5 HaunHaeT paboTaTb BHYTPeEHHUIA 3a-
palouwmii reHepatop mmkpocxembl DD1.
Ero yactoTa, 3apaHHas eMKOCThBIO KOHAEH-
catopa C1 » conpoTMBNEHWEM pPE3UCTO-
poB R1—R3, — npubnnantentHo 18 kMy —
60AblIE HOMUHASILHOW, YTO YCKOPSIET
BBOA. [popoMKUTENLHOCTL Nay3 Mexay
HaXaTUsiMM KHOMOK MOXeT BbiTb noboii.
Ecnn oHa Gonbwe Bpemenwn, Tpebylowe-
rocsi MuMkpocxeme ansi 06pa6oTkn paHee
BBEAEHHbIX LUMpP, FreHEpPaTop OCTaHOBWUT-
C$1, HO MPY O4epesHOM HaXaTUW OH 3aryc-
TWUTCS1 BHOBb. OTO HUKaK HE OTPaXKaEeTCs! Ha
npaeBunsHOCTH Habopa NporpamMMbl.

O Tom, 4TO 3apaloWmii reHepaTop pa-
6oTaeT, curHanmanpyet ceeToamon HL1,
noaknlYeHHbIl Yepe3 3nemeHT DD3.3
n TpaHancrop VT1 k BbiBOay 8 MUKpOCXe-
mel DD1. Crporo roBopsi, CBETOAMOO, MN-
raeT C 4acTtoTol reHepartopa. CeBeveHue
KaXeTCsi HernpepbIBHLIM Gnarogaps nHep-
LMOHHOCTU 3PEHUSI.

Y1o6bl 32noMHUTE HabpaHHy npo-
rpammy, AOCTATOYHO KPaTKOBPEMEHHO
HaxaTb Ha kHornky SB6. B aTtor momeHT
uens C7R10 chopMMpyeT KOPOTKUIA UM-
nynsc. MocTynue Ha BbiBOA 6 MUKPOCXe-
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TenedonHoro anriapaTa [4]. B Heit ume-
I0TCS 3a4aloWWii reHepaTop, AenuTenb
HacTOThl, CHETHMKW, YCTPOMCTEO ynpaBsse-
s 1 O3Y, xpaHsiwee no 22 umdp no-
cnepHero HabpaHHoro Homepa. Mogas
COOTBETCTBYIOLLYID KOMaHay, ero MoXHO
HabpaTb NoBTOpHO. MpKY CTaHpapTHOM Ya-
CTOTE 3a/3al0LEero reHeparopa npubnuan-
TenbHo 5200 My nMnynbcel Habopa Home-
pa cneayloT ¢ 4actoton 10 unmn 20 My
(B 32BMCMMOCTWN OT NOAKNIONEHUSI YNpaB-

LWMX BXOAAX KOTOPbIX NOAOEPXUBAIOT pe-
auctopbl R7 n R8.

Mporpammy BBOASIT B NaMsSITh MUKPO-
cxembl DD1, Haxxumas Ha kKHornkn SB1 —
SBS5. 3Hauenne undpbl, NPUCBOEHHOM
KaXO0 KHOMNKEe, COOTBETCTBYET NPoAos-
XUTEABHOCTU 334aBaeMOr0 €€ HaxaTn-
€M WHTEepBasa BpeMeHW B MUHyTax (OT 1
8o 5 MuH). MNepBbiM HaXaTUEM KHOMKWU
3a0210T NPOAOMKUTENLHOCTE paboTh
ABUraTenst B YCAIOBHO NMPSIMOM Hanpas-

mbl DD1, OH NOCNYXUT CUrHANOM 3anncu.
3TOT XE WUMNYfbLC YCTaHOBUT TPUITEP
DD4.1, ynpasfasilOwMin  HanpasfieHnem
BpALUEHUS1 BAEKTPOABUraTeENs, B COCTOSI-
HWE HN3KOro YPOBHS! Ha BbiBOAE 1, 4TO CO-
OTBETCTBYET NPAMOMY HarnpaBneHWIO Bpa-
weHusi. KoHgeHcatop C5 npu kpaTkospe-
MEHHOM HaxaTum kHorkn SB6 He ycneea-
€T 3apsanTLECs Hepes peanctop R6 po no-
pora nepeknoyenust knioua® DD2.1. MNo-
3TOMY KJIOY OCTABTCS! PA30MKHYTBIM.
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NMPUKNAOQHAA SNTIEKTPOHUKA

E-mail: mail@radio.ru
Ten. 208-28-38

PAOMO Ne 1, 2005

Pa3mblkaHWEM KOHTaKTOB BhIKNIOHATE-
na SA1 nepeeogaT aBTomar B pabouunii
pexuM. Bbicokuit ypoBeHb Ha ynpaBnsio-
Wux Bxofdax 3amelkaetr knoun DD2.2
v DD2.4. NepBoilt coeguHaeT napannenb-
HO koHAeHcaTopel C1 n C2, noHwxasn vac-
TOTy 3ajaloLero rexeparopa oo 460 M.
Btopoi coeounHseT BbIXOA, NOrMHECKOro
anementa DD3.1 ¢ Bxopamu 3nemeHTa
DD3.2, ¢ ynpaBnsiowyvM BXOZOM Kfouya
DD2.3 n uyepe3s pesvuctop R12 ¢ 6a3oin
TpauaucTtopa VT3.

KpaTkoBpeMeHHOE HaxaTue Ha KHONKY
SB6 v B 3TOM pexvMe Bbl30BET Nnpouec-
Cbl, ONMUCaHHLIE Boile. Tak 4TO HaXUMaTb
ee 0 nn nocne nepeeoga aBTomara Bbl-
knoyatenem SA1 B pabounit pexum —
6e3pa3nuuHo. HT1o6bl NpegoTBpaTUTHL
noxHoe cpabaTtbiBaHve y3noB ynpasne-
HUA 3NEeKTpoABUraTeneM NpuU HaxaTuu
kHonku SB6, nmnynec, npoauddepeHun-
poBaHHbIA Lenblo C8RY, 4epe3 aneMeHT
DD3.4 v gvog VD1 nocTynuT Ha ynpasnsi-
owve Bxogpl Knioueir DD2.2, DD2.4 v Ha
HEeKOTOpOEe Bpems 3aKpoeT UX.

_'

yCTaHOBNEH BbICOKWA ypoBeHb. Krou
DD2.3 6yzer 3aKpbiT, HacToTa 3343a10Wero
reHepatopa mukpocxembl DD1 BoapacTer.
B pesynbraTe TpaH3ucTop VT3 3akpoeTcs
BCero Ha 5...7 ¢, 4TO JOCTATONHO NS NON-
HOW OCTaHOBKV ppurarensi. PpoHT um-
nNynbca, NPOUHBEPTUPOBAHHOIO 3NEMEH-
Tom DDS3.2, uaMeHnT COCTOsIHVE CHETHO-
ro Tpurrepa DD4.1. Tpausuctop VT2 ot-
Kpoetcs, pene K1 cpaboTaert v, nepeknio-
4B BbIBOAB! NYCKOBOIM 0BMOTKV ABUraTe-
nf, NOArOTOBUT €ro K BpaLeHnio B NpoTu-
BONOMOXHOM HanpaBneHUK.

Mo okoHuaHVK Nay3el ABUraTens BHOBb
6yoeT BkmoyeH v npopaboTaeT 3agaHHoe
BTOpPOI Uudpoi NporpaMmel YUCNO MU-
HyT. Nocne ob6pabotkn Bcex umndp Ha-
6paHHOro «HOMeEpa» 3neKTpoaBurarenb
6yneT 0CTaHOBNIEH OKOHYATENBHO.

Y1066 BEINOAHMTE MPOrpamMMy FOBTOP-
HO, JOCTATOYHO BHOBb HaXaTb Ha KHOMKY
SB6 v yoepxvieatb ee 6onee 1 ¢. 31y one-
paunio MOXHO NOBTOPATL no6oe yucno
pas. CoTpeT 3an1caHHylo NporpaMmy Tonb-
KO OTKJIIONEHWE NUTaHna aBToMara unm ne-
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Ecnu kHonky SB6 yaepxvBate Haxa-
Tol 6onee 1 ¢, Nnpon3ongeT cnegywLlee.
Yepes NpoMexXyToK BpemMeHy, onpeaensi-
emMblin napameTpamu Lenu R6CS, Hanpsa-
»eHve Ha xongencatope C5 pocTurHer
HanpsKeHVs BKNIOYEHVS 3NeKTPOHHOro
kmoua DD2.1, koTopbit COEAVHUT MEXAY
coboin BeiBoas! 5 1 19 mukpocxemsl DD1.
3T0 COOTBETCTBYET KOMAHAE NOBTOPHOTO
Habopa XpaHsaLLEerocs B NaMATV HOMepa.

3apalowvin reHepaTop MUWKPOCXEMBI
DD1 3apaboTtaet, U BbICOKWIA YpOBEHb Ha
BuiBoge 18 mukpocxembl DD1 cmeHuTca
HU3KUM. BLICOKVM ypOBHEM Ha BbiBOZE
kmoya DD2.4 6ypeT OTKpbLIT TPaH3UCTOp
VT3. Pene K2 cpaboTaeTr u CBOWMU KOHTaK-
Tamun 3aMKHET LieNb NUTaHus 3neKTpoaBu-
ratensi CTypasnbHoi MalvHel. Ban gpura-
Tens Ha4HET BPaLLATLECS B NPSIMOM Hanpas-
NEeHVK, Tak KaK NPy HASKOM YPOBHE Ha Bbl-
soge 1 Tpurrepa DD4.1 Tpan3nctop VT2
3aKpeiT U akopb pene K1, ynpaensiollero
HanpaB/ieHeM BpaLLEHWs], OTIYLLEH.

OnucaHHoe COCTOSIHNME He U3MEHUTCS
B TeueHVe UHTepBana BpeMenn (B MuHy-
Tax), 3a4aHHOro nepeoi undpon Habpa-
HOM nporpaMmbl. YTobel 06ecneunTs Ta-
KO€ COOTBETCTBME, HacToTa 334aloLero
reHeparopa noHmkexa ao 8,7 My, ansa ye-
ro ¢ nomouwkeio Knoua DD2.3 napannensHO
kongexcaTopam C1 n C2 nogknioyeH ewle
oavH — C3.

Mo ucteueHumn 3Toro HTEpPBana Ha Bbl-
Boge 18 mukpocxemsl DD1 BHOBb Bynet

peBon ero Boikiouarenem SA1 B pexum
nporpaMMupoBaxusa. Hoeyio nporpammy
BBOAAT C NOMOLLLIO KHONok SB1—SB5.

Ecnn notpebyeTca npekpatute CTUPKY
[0 3aBepLUIeHUsl NporpaMmbl, cneayeT
kpaTkoBpemMeHHo (He 6onee 0,5 c) HaxaTb
Ha kHonky SB6. 3anucaxHas nporpamMma
npu 3TOM yHUuTOXEHa He Byaer v npu
NPOAOMKUTENBEHOM HEXATUN Ha KHONKY
SB6 ee ucnonHenne HayHeTcsl 3aHOBO.

O6vem namsaTy Mukpocxemsl DD1 nos-
BONSIET 3anporpaMMmnpoBaTb A0 22-X UH-
TEpPBaAnoB NONEPEMEHHOr0 BpalleHus
OBuratensi CTUpanbHOM MaluvHbl B Npsi-
MOM 1 o6paTHOM HanpaeneHVsax Npu 4auv-
TeNnbHOCTU kaxgoro ot 1 go 5 mun. MNpak-
TMuecku ObIBaeT [OCTATOMHO HEThIPexX—
BOCbMWU uWHTEpBanoB. Ecnu yBenuuutb
YUCNO NPOrPaMMUPYIOLLVX KHOMOK, Nog-
KMIOYMB UX K BBIBOOAM MUKPOCXEMb! CO-
rnacHo TWUnoBol cxeme [4], moxHO OO-
CTU4b MaKCUManbHOW NPOAOMKUTENBHOC-
TV nHTepBana — 10 MuH.

Cxema ©6noka nutaHus asBTomMaTa
M noaknyeHus anektpogpuratens M1
cTupanbHOM MawuvHel ¢ dasocaBurai-
WVM KOHAEHCaTopoM Cy, K KOHTaKTaMm pe-
ne K1 v K2 nsobpaxera Ha puc. 2. Hy-
Mepaums SNeMEHTOB Ha Hell 1 Ha Cneayto-
wux ganee cxemMax npofonkaer HauaTylo
Ha puc. 1. CtabunnanpoBaHHbIM HaNpsXe-
HVeM 4 B nuTaloT MUKpOCxXeMbl aBTOMAaTa,
HecTabunuanpoearHbiM 15...18 B — pene
K1 un K2.

Mukpocxemy KP1008BXX7A moxHO 3a-
menuts KP1008BX76 vnn KP1008BX1,
KP1083B>K3, KP1008B>5A, KP1008BX56,
KP1064BX5 ¢ y4etoM mx Lokoneeku [4].
Mukpocxemy K561J1A7 — Ha K561J1H2,
KS561J1ES n opyrve, coaepxawme UHBepTn-
pyloLLME NOTVHECKNE 3NEMEHTEI CTPYKTYPbI
KMOM.

Tpananctop VT1 — niobolt w3 cepuit
KT315, KT3102, Tpau3uctopbl VT2
nVT3 — KT315I nnn KT3102A—KT3102B,
KT31024. Ovwoows VD1—VD3 — kpemHue-
Bble MasoMoLHble. AuoaHein mocT 2W10
MOXHO 3ameHutb niobbiM 13 cepuin
KL402, KU405, KU407 vnv uMNOpTHLIM
C AONYyCTUMBIM TOKOM He MeHee 300 MA.
AHanoru wnterpansHoro crabunusaropa
LM317T — KP142EH12A, KP142EH126
nnn KP1157EH1.

CeteBol TpaHcgopmatop T1 ¢ Bbixon-
HbIM HanpseHnem okono 15...18 B v ra-
6apuTHOM MOLHOCTEIO He meHee 3 BT, Ha-
npumep, cepwin TNK-2, TMN112. Kronkn
SB1—SB6 niobuie 6e3 ¢ukcaunn ¢ Hop-
ManbHO Pa3oMKHYTLIMU KOHTakTamu. Pene
K1 un K2 — P3C48, nacnopt PC4.510.202.

HanaxvuBaHne aBToMata HauMHaloT C yC-
TaHOBKWN NOACTPOEuHbIM pe3vncTtopom R16
BbIXOOHOIO HanpspkeHus crtabunusaropa
DA1. MNpwv sTom Harpyska gomkHa 6biTb oT-
KMoveHa, 4Tobbl He NOBPeaUTbL MUKPOCXe-
My DD1 noBbiLLEHHEIM HANPsXXeHeM.

Hanee B paboyemM pexvme ycTaHaBv-
BaIOT NOACTPOEYHEIM pe3vncTopoM R2 ua-
CTOTY 3ajalolero reHeparopa paBHOM
8,7 lu. MNpn otcyTcTBUKM HacToTOMEpPA
coenatb 3TO MOXHO NO CekyHOOMepy.
MNpeOBapvTensHO NPOrPaMMUPYIOT He-
CKONLKO WHTEpBanoB paboTbl aBTOMara
Nno oOHOM MUHYTE, 3aTeM NnepeBoanAT yCT-
poicTeO B pabounii pexum. 3acekan dak-
TUNECKYIO NPOAOMKUTENBHOCTE KaXaoro
VHTEPBana, KOppeKTUpYIOT HacToTy noj-
cTpoeuHbiM pe3uctopoM. O6bmHO no-
rpewwHoCcTH, He NpesblLaowen 5 ¢, yaa-
eTca gobutecs 3a 5—7 KOpPPEKTUPOBOK.
Ecnn HYXHO YBENWHUTL WU YMEHLLIUTb
rnaysy Mexay BKIIOHEHVUSIMW [Burarens,
U3MeHsIIOT eMKOCTb koHAeHcaTopa C2.

MOHTUPYIOT BCE KOMIOHEHTL! aBTOMa-
Ta B XOPOLIO WM3ONVPOBAHHOM BnaroHe-
npoxuyaemomMm kopnyce. MoHTax — Ha-
BecHon, rmbkumn npoeogamn. Bece kHon-
K1 U CBETOOMOJ, Pa3MeLLaloT Ha NLLEBON
naHenu.
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CnenlyeT NOMHUTB, 4TO BKIO4AThH aBTO-
MaT HY)XHO TOJIEKO NPY 3aMKHYTOM BbiK/TO-
yatene SA1 (B pexume nporpaMMmvpoBa-
HUR). STO NCKMIOYUT NOXHEIM 3aNYyCK ABura-
TE CTUPEANIBHON MALLNHEL N3baBuTbCH OT
Takoi HeoBXoaAMMOCTU MOXHO C NOMOLLIBIO
uenn, nsobpaxexHon Ha puc. 3. MNpy no-
[ave NUTaHUss UMNYNbC BbICOKOMO YPOBHS,
cPOPMUPOBAHHLIN B pe3ynbTare 3apankv
kongeHcatopa C13, ycrasoBuT Tpurrep
DD4.1 v mukpocxemy DD1 a ucxoaHoe co-
cTOsIHVE, a uepe3 nHeeptop DD3.4 pa3omk-
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HeT ko4 DD2.4 Ha Bpemsi NepexoiHbixX
NPOoLEeCcCoB, UCKII0Yasi HECaHKLMOHUPO-
BaHHLIV NYCK 3N1EKTPOABUraTeNs.

Ecnun Heobxoayma 38yKOBast MHOVKAUWS
3aBepLUEeHNs NPOrPaMMbl, aBTOMaT MOXHO
[ONOAHUTL Y3N10M, CXeMa KOTOPOro noka-
3aHa Ha puyc. 4. MNpu BKIOYEHUN NUTAHUA
Tpurrep DD4.2 6yneT ycTaHOBIEH 8 COCTO-
SiHME C HU3KMM YPOBHEM Ha BbiBoge 13, ko-
Topui Hepes guog VD7 3anpeTut NpoXoX-
LeHue CUrHENOB BLICOKONO yPOBHSA Ha BXOA,
anemeHTa DD5.2. YpoBeHb Ha BLIXOAE 3T0-
ro anemeHTa 6yner Buicokum. braropapsa
uenn R22VD8 Ha BbIXOOE NOrnM4eckoro
anemeHTa DD5.3 6yneT HU3KUIA yPOBEHb.
3710 3anpetut paboTty reHepaTtopa Ha 3ne-
meHTe DD5.4, k BbIXOgy KOTOPOro 4epes
ycunuTesib Ha TpaHauctope VT4 nogknio-
yeH Nbesouanyyarenb 3syka HA1.

3T0 COCTOAHUE COXPaHWUTCH, NoKa Ha
BuiBoge 10 knioqa DD2.4 He Gynet ycra-
HOBNEH BLICOKUI YPOBEHDb, 4TO NPON30IA-
OET Npu BKNloYeHW gruratensi. Tpurrep
DD4.2, nepeknioYMBLUUCL, pPa3peLunTt
NPOXOXAEHUE CUrHANOB Ha BXOZ, SIOrn4ec-
koro anemeHTa DD5.2. 3apaowmii reHe-
paTop Mukpocxembl DD1, k BeiBogy 9 ko-
TopoiA NOAKNOHYEH BXoA, anemeHTa DD5.1,
B 3TO BpemA paboraet. [NoaToMy KOHOEH-
catop C14 nNocTosHHO pa3psXXaeTCA 4e-
pe3 uerts R18VD6 n Ha BuiBOgEe 6 DD5.2
COXPaHAETCA HU3KUI ypoBeHb. 3BYKOBas
VHOWKALWMA NO-NPEXHEMY BbIKJIIOYEHA.

C 3aBepweHuem NporpaMmbl 3agalo-
wuit reHepaTop npekpawaeTt paborty,
koHgeHcaTop C14 zapsxaeTca 4yepes pe-
auctop R19. MepexnioyeHne anemeHTa
DD5.2 npuBogut, 6naropaps pa3psXeH-

HOMy koHpeHcaTopy C15, K ycTtaHoBke
HU3KOrO YPOBHS Ha BXOOE 3fieMeHTa
DD5.3. Beicokuin ypOBEHD C BbIXOAA 3TOM0
anemMeHTa paspelwaeT paboTy reHeparopa
Ha anemeHTe DD5.4. B pesyntrate Chbl-
WweH 3BYKOBOW  CurHan  4acToToW
800...1000 lNu. Ero anutensHOCTL — npy-
6nmnanTtenbHo 5 c. OHa 3aBUCKUT OT NOCTO-
fAHHOI BpemeHu uenn R22C15.
MoBTOPHEIN 3anyCk aBTOMAaTa BO3Bpa-
WaeT y3en 3ByKOBOW MHAMKALMN B UCXOL-
HOe COCTOsiHVME, a NO 3aBepLleHun Npo-
rpaMmbl BHOBb NPO3BYHUT CurHan.
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Penaxtop — A. onrvil, rpadwxa — 10. Avgpees

Mpmm. peg. KontaxTe: pene K2 paboraior
B TSXESbIX YC/IOBUSX, BKAIOYES M BbIKNOYES
VHAYKTUBHO-EMKOCTHYIO Harpy3ky. [ns rosei-
LIEHMST HAAEXHOCTY M CPOKE CyXObl aBTOME-
Ta PEKOMEHAYETCH NPUMeHUTL pene ¢ bonee
MOLLHbIMM, YeM Y PEKOMEeHOOBaHHOIro asTo-
POM, KOHTaKTamMy.
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ABTOMAT NJIABHOIO BKJIIOHEHUSA

JIAMN HAKAJIUBA
HN. HEYAEB, r. Kypck

HnaBHoe BKJIOHEHWE JlaMN Hakaivea-
HUSI, KK N3BECTHO, YBEAIMYMBAET CPOK
nx cnyx6bl n uckoH4aeT 6pocku ToKa 1 No-
mexu B ceTu. B yCTpoiicTBe, KOTOpOe pea-
numayet Takoil pexxuM, yoobHo 1cnonb3o-
BaTb MOLLUHLIE TIOfIEBbIE MEepeKNoYaTeNk-
Hble TpaHaucTopbl. Cpean HUX MOXHO Bbi-
6paTh BLICOKOBONBTHBIE, C pabo4mnm Hanps-
»eHueMm Ha cToke He meHee 300 B 1 conpo-
TBNEeHueM KaHena He 6onee 1 Om (cm. cTa-
Thi0 "MoLHbiE NONEBble NepeksioHaTBb-
Hble TpaH3ucTops ¢upmbl International
Rectifier” B "Paguo”, 2001, Ne 5, c. 45).
Cxema yCTPOCTBA, KOTOPOE BKJIIOHAET-
Csi NOCNeA0BaTENbHO € NAaMNOoN Hakanmea-
Hus, NpuBeaeHa Ha puc. 1. Monesoii TpaH-
3ucTop VT1 BKJIIO4EH B AmMaroHanb AUoaHO-
ro mocTa VD1, nosToMy Ha HEro nocTynaer
Ny NLCUpYIoLLEe HanpsokeHue, B HavanbHbIN
MOMEHT TPaH3UCTOP 3aKPLIT U BCe Hanps-
XEeHue NagaeT Ha HeM, NO3TOMY SlaMna He
ropwurt. Yepez peanctop R1 Ha4mHaeTcn 3a-
psnka konaeHcatopa C1. Korpa Hanpsxe-
Hue Ha Hem gocrurHet 3,5...4 B, TpaH3uc-
TOP Ha4YHET NATaBHO OTKPLIBaTLCS, TOK OyaeT
Bo3pacTaTb, @ HanpsXeHue Ha CcToke
yMeHbLLaTLCA. 3TO NpUBEJET K TOMy, H4TO

PaapaboraHo
B naboparopum
XypHana "PAONO”

HUSA

flaMna Ha4HeT NNaBHO 3axuraTeea. Ho cre-
LyeT y4eCTb, 4TO JJaMNa Ha4YHET 3aXUraTbCs
He cpasy, a 4epes3 HeKOTopPOoe Bpems nocne
3aMbIKAHUA KOHTaKTOB BuikiodaTens SAT1,
NnoKa HanpsXeHue Ha KOHAEeHcaTope He Ao-
CTUrHET yKazaHHoro 3HauveHus. Pesuctop
R2 cyXuT LNA paspaaku kovaeHcaropa C1
nocne BLIKMIOYEHUS TaMNbl.

<——/

§§ SA1 B L1

a3 O

RCI)
- R1 1004 Vot

o — ' KU402A
47mrx VTt
X168 IRFB40
+
Puc. 1

Mo okoH4YaHWK 3apsiaKu KoHoeHcaTopa
HanpskeHue Ha CTOKe COCTaBUT NpUMep-
HO 4...4,5 B, a ocTanbHOE HanpsXeHue ce-
T 6yaoer nagate Ha namne. Ha TpaH3uc-
TOpe Npu 3TOM ByAeT BLIAENATLCS MOLLL-
HOCTb, NPONOPLMOHANEHAA TOKY, NOTPe6-
NSIeMOMY IaMNOi HakanMBaHua. [oaTomy
npu Toke 6onee 0,5 A (MOWHOCTL flaMNbl
100 BT 1 6onblue) TPAH3UCTOP MPUOETCH
yCTaHOBUTL HA paavaTtop.

Ons  CcywecTBEHHOro yMeHbLUeHns
MOLUHOCTW, pPacCeMBAEeMON Ha TpaH3uc-

Tope, asTomMar Heobxoammo cobpaTk no
cxeme, NpUBeAeHHOW Ha pMc. 2. 30eckb
sapsgKa koHpeHcatopa C1 ocylwecTens-
ercs uyepes auon VD1 mn pesuctop R1,
HO HanNpPsHXeHNe Ha KOHAEeHcaTope He Npe-
Buicut 9,1 B, NOTOMY 4TO OHO OrPaHUHEHO
crabunutpoHom VD2. B aTom cniyqae Ha-
npsxeHue Ha ctoke GyaeT 3HaqmTeNsHO
MEeHbWweE 1 npu Toke 1 A HE npeBbiCUT
0,85 B. MoaTtomy npyv MOLLHOCTW namnbl
0o 250 BT TpaH3ncTop MOXHO UCNOJbL30-
BaTb 6e3 pagwartopa.

B ycTpoiicTee AONYCTUMO NPUMEHUTL
moBoi Apyroil AMOAHBIN MOCT, BbIOEPXMN-
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BaIOLLWMIA HANPSHKEHUE CETU U TOK, NOTpe6-
nsemblii Harpy3akol. CTabunuTpoH MOXET
BLITb JIIOBOIN MaNOMOLLIHBIA C HANPSXXEHWU-
em crabunuzauum 7...12 B. KoHpeHcaTto-
pbl — K50-35 unmn aHanormyHsie UMnopT-
Hble, peauctopbl — MAT, C2-33. MoHTupo-
BaTb [eTan MOXHO HAaBECHLIM METOOOM
B KOPNyCe U3 N30NALMOHHOMO Matepuana.
HanaxusaHue ycTpO#CTBa CBOAUTCH
K Nnoabopy KoHAeHcaTopa 419 NoMy4YeHUs
TpebyemMoro pexvma 3axuraHus namnbl.

Pegaxtop — B. Viearos, rpadwmka — 0. Arapees
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NPUKNAOHAR SNEKTPOHUKA

E-mail: mail@radio.ru
Ten. 208-28-38

PAZIUO Ne 1, 2005

CUrHanusartop
A. MATAHLIEB, r. Kupos

Mepepnarts TPEBOXHbIA CUrHaN Ha HEKOTOPOE PAaCCTOSHUE MOXHO
pasnnuHeiMu ciocobamm. B cnyuae oxpaHsl KBapTuUpsl, korga pac-
cTosHue [0 xo3suHa 6onsuwoe, yanobHee BCcero UCnons308aTh Tene-
donnyo nuumio. MonobHbie ycTpolicTea yxe Obiny OnUCcaHbl B Xyp-
Hane. lpennaraemas HUXe KOHCTPYkUmns cobpaHa Ha coBpemMeHHOF
anemeHTHOH O6a3e ¢ NCNONB3OBaHNEM MUKPOKOHTPONIEPA N MUKPO-

CcXeMbi 01K 3arnncy peun.

CTPONMCTBO NpegHa3HaveHo ans pabo-

Tl B COCTaBE OXPaHHbIX CUCTEM U CAYy-
XUT AR ONOBELLEHUNA XO3SnHa NO Tene-
(OHHON ANHUKN O HECAHKLUMOHNPOBAHHOM
NPOHVKHOBEHUM Ha OXPaHAEMbl 06LEKT.
Ana nuTaHua ycTponcTea Heobxoaum uc-
TO4HUK Hanpsxennem 9 B +10 %. No-
Tpebnaembiil TOK He NpeBbiwaeT 200 MA,

Mpu cpabaTbiBaHWUM CTOPOXEBOrO y3na
OHO MOXET "NO3BOHUTE" NO Tpem abo-
HEHTCKUM HOMEPaM, 3aNUCaHHBIM B 3HEP-
roHesaBncuMylo NamsaTsb. Homepa tene-
¢OHOB, KOTOPLIE MOXHO 3anucaTte B Na-
MATb YCTPOMCTBA, MOrYT GbiTb NPAMBIMU
ropoacknmMm € Yncnom umdp ot 1 a0 7 unn
depepansHbiMK COTOBHIMK B (OpmMaTe
8-91-XO00KXXX.

CurHanom TPeBOrM CAYXUT 3BYKOBOWA
dparMeHT npogomkuTenbHOCTLIO a0 10 C,
3anuCaHHbI NONL30BaTENEM C MUKPOGDO-
Ha. dparmeHT COXpaHAeTCA NpY OTKoYe-
HUW MUTaHWSA.

[naeHbIM y3N0M YCTPOICTBa, Onpenens-
IOLLIMM anropuTM ero paboTbl, SanfaeTcs Mu-
KpokoHTposnnep DD1 (cm. cxemy Hapmce. 1).

OH HenpepeiBHO KOHTPOAMPYET COCTOS-
Hue Bxoaa "SENSOR™ v npu 3amMbikaHum
KOHTakTOB CTOPOXEBBIX OaTY4MKOB, NOA-
KNIOYEHHBIX K pasbemy XS1, HauynHaeTr
NpoLEecC nepegayYun curHana TPeeoru ye-
pes TenedoHHylo ceTb. Tok, npoTekaio-
wuin Npu 3TOM 4Yepe3 pesuctop R2,
He npesbilwBeT 100 MKA.

CHauana ycTpolCTBO nogxNoqaeTcs
K TenedOoHHON nnHum ("nogHuMaert Tpyo-
Ky") n HabupaeTr Homep aboHeHTa. 3atem
KOHTPONep AAeT koMaHay Ha nepeaady no
JMHWM 3apaHee 3anuMCaHHOro 3BYKOBOIO
dparMeHTa ¢ TPEBOXHBIM COODLLEHVEM.
NpocnywmBaHus JIMHUM W aHann3a CUrHa-
510B KOHTPONSA Nocbiku Buizosa (KNB) npu
3TOM HEe NPesycMOTpeHo. Takoe ynpolue-
Hue 6bINO NPUHATO, MaBHbLIM OBPA3OM,
07191 NOBLILLEHNA HAAEXHOCTU YCTPONCTEA.
Kpome Toro, sHaumtenbHelil pasbpoc na-
pameTpos curHanos KNB Ha pasnuuHbix
ATC ycnoxHun 6bl HanaxmeaHve.

Habop HOMepa npoucxoauT NyTem No-
NepeMEHHOTO OTKPLIBAHUS 1 3aKpbiBaHUS
TpaH3ucTtopa VT1. B ucxogHOM COCTOSA-

HUW YCTPOICTBA TPAH3UCTOP 3aKpbIT, fiK-
Hus cBoboaHa.

Ang 3anucu n BOCNPOU3BeaeHus 3Byka
vcnonb3osaHa Mukpocxema ISD1210 ce-
puun ChipCorder (DA1) dupmbl Winbond
Electronics. 3anucuieatoT pparmMeHT ¢ Mu-
kpodoHa BM1, ceetoguog HL2 cnyxur
ONS BU3yanbHOrO KOHTPONA pexuma "3a-
nucu”/"Bocnponseepenuns”.

Ceetoguog, HL1 cnyxuT He TONLKo ans
VHAVKaLWM BKJIIOYEHUS yeTpoiicTea. OH Hy-
XEH ANA UCKIIYEHUA NOPYN COAEPXUMOrO
BHEPrOHE3ABUCUMON NaMATN MUKPOKOHT-
ponnepa npu OTNIIoYeHUn NuTaHms. Korpa
YCTPOWCTBO BISIOYEHO, CBETOAMOL, CBETUT
¥ HanpsxxeHue Ha obHynsiotem exoae RES
MuKpokoHTponnepa DD1 — okono 3,5 B,
4YTO COOTBETCTBYET BBICOKOMY YPOBHIO. Pe-
3ucTop R6 nopbupatoT TakuMm, Y4Tobbl NPy
CHIKEHUWN HaNpPsXEHUS NuTaHus ao
3...3,5 B ceetogunopn Beikoyancs. Tok ye-
PE3 HEro B 3TOM CryHae Pe3ko yMEHbLUUT-
Cf1, 1 Ha OBHYNAIOLLEM BXOE KOHTPONepa
6yaeT HU3KUI YPOBEHD.

Nocne nognioYeHns NUTaHUA nHayKa-
Top HG1 BLICBEYMBaeT Haanuchb “delay”,
NO UCTEYEHUM 2 MUH OHa MeHSAETCA Ha "All
right”, 03HavaloLLyo FrOTOBHOCTbL Npubopa
Kk pabore. Hagnucuy, BeicBeYMBaeMble Ha
Tabno, KOHEYHO Xe, CUBbHO GOPManU30-
BaHbl, HO C NPUOGPEeTEHNEM HaBbIKa BNOSI-
HE YuTaembl. Y1066l n3bexaTb ABYXMUHYT-
HOU 3aAEepXKy, BBIKIOYUTE NUTaHWe
Y BKJIOYUTE, YAEPKUBAA HAXATOM, KHONKY
SB2 "PepaktupoBaHue”.

B pexuvm pegaktmpoBaHus Tene@OoHHbIX
HOMEPOB BXOAAT HAXATUEM Ha KHONKY SB1
"Kypcop™ wnn SB2 "PepaktupoBanve”. Un-
AVKETOp NOKaxXeT HoMep TenegoHa u no-
PAOKOBBIA HOMED 3anucu. KHonkamm SB1
n SB2 ycraHaBnMBalOT Xenaemblli HoMep
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BUCUMYID MaMaTh
Kaxablih HOMEpP Te-
nedoHa OTAENLHO
C MOMOLLLIO KHOM-
kn SB3 "3anuck

Homepa”.
Buumanwe: no-
crnepHas  uwndpa

Homepa TenedoHa
LOMKHA HAXOOUTb-
CA Ha KpahHeM
npasom 3HaKOMeC-
Te uHavkaropa!
Mpepycmotpexa
BO3MOXHOCTb  O0-
3B0Ha 0O aboHEeH-
TOB COTOBOW CBA3W,
wvéwmnx  Pene-
panbHbie HOMEpa.
Ycranoeka <deane-
_...+ ﬂij panLHoro HomMepa
3aK/OYaeTcs B 3a-
nucu B COOTBETCT-
BYIOLLYIO AHEiiKy na-
MATU  NOCneaHVX
BOCbMU LUWPP HO-
mMepa TenedoHa,
O npu 3TOM Habop
npoucxoauT B ¢op-

YA

mare: 8—nay3a—

Puc. 2

Tenedoxa ona onoeeweHus. [ina nepexona
K PEAAKTUPOBAHVIO APYrMX HOMEPOB nepe-
MELLAIOT KypCOp Ha No3uuMIio HOMEpa 3anu-
1 U KHOMKOM SB2 "PepaktnpoBaHue” nepe-
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91—nocneaHwe BO-
ceMb umdp HoMepa
TenedoHa.

Ana 3anucu 3BYKOBOTO TPEBOXHOIO
¢dparmMeHTa Heob6X0ANMO HaXaTk Ha KHOMM-
ky SB5 "3anuce ¢pparmeHTa” W, yoepxu-
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TaTb peyesoe cooblierve. Bo Bpemn 3.-

MUCK, NPOAOITKUTENBHOCTL KOTOPOWN HE

noskHa npeseiwarts 10 ¢, BKIIOYEH CBETO-
nvoa HL2. ina npocnyuveaHua 3anucatx-
HOro pparmeHTa (OHO BOSMOXHO C napan-
nenbHOro TenedoHa TONBbKO B PEXUME CO-
eauHeHna ¢ abOHEHTOM) HaXMuTe Ha
kHonky SB4 "BocnpowusseneHvie”. OKoH-
yaHue 3BYKOBOro ¢dpparMeHTa ConpoBOX-
LAeTCA KpaTKOBPEMEHHBIM BKITIOHEHUEM
ceetonvona HL2.

B pexwMe oxpaHbl nUTaHue Ha yCcTpoii-
CTBO NOMKHO BbiTe NOQAHO, a NPY CHATOMN
oxpaHe — BbIKIOYEHO. Mo ucteueHun
2 MWH C MOMEHTa BKJTIOHEHUS (3a 3TO Bpe-
MSAl HYXHO MOKWHYTb MOMELLEHNE) NPO-
rpamMma Ha4YMHaET KOHT PONIMPOBATL COCTO-
anve ebieogoe "SENSOR”. MNpu ux 3ambl-
KaHUM VHAVKATOP BbICBEYMBAET HaANUCh
"disturbed”, 4TO CBUOETENLCTBYET O Nepe-
X0[€e CUCTEMBbI OXPaHb! B PEXUM TPEBOTW.

YcTpoiicTeo cobpaHo Ha neqarHomn
nnare w3 ¢GONLTMPOBAHHONO CTEKIIOTEKC-
TONUTa TONWMHOK 2 MM. YepTex nnatel
nokasaH Ha puc. 2. B npubope npumexe-
Hbl kHOrky MKH150-1. MukpodoH — nio-
6011 MUHNATIOPHBIA 3NEKTPETHLINA.

MporpamMma paboTbl MMKPOKOHTPOINE-
pa DD1 e HEX ¢opmarte npeactaenexHa
B Tabnuue.

Penaxtop — J1. JlomakuH, rpagpuxa — 10. AHapees

Or pegakymnm. TekCT NporpaMMel 151 KOH-
Tposepa Ha ssbike eccembrepa v 8 HEX ¢hop-
Mare pasMeLyeH Ha ftp-cepeepe peaakum no
agpecy: <fip://ftp.radio.ru/pub/2005/01/
opov.zip>.

Ecny nepseie uvgpsi awiero genepanis-
HOro HOMEpa TenegoHa oranyeroTcs or 91
(B TaG/mue apineneHsl UBETOM), TO Nepes TeMm,
KaK rporpaMMypOBaTL MUKPOKOHTPONEP,
HeobXxoanMO BBECTH B NPOrpaMmMy COOTBETCT-
ByloLMe KOPPEKTHBE! Y He 3BObITb MCNPaBuTe
KOHTPOSBHYIO CYMMY V3MEHEHHbIX CTPOK.
Ansi atoro ynobHee BCEro BOCMONb30BATLCS
nporpammori CheckHEX, onmcanHoMi B cTarse
A. fonroro "Kak nposepurs HEX-padin™. —
Paawuo, 2003, Ne 8, c. 27, 28.

TOJIbKO NIYHLUUE KOHCTPYKLINA!

MuHMaTiopHble Tene- U pagvonepe-
DAaTHYKK, MUWUKPOKOHTPONIEPHLIE
cucTeMbl 1Y, CxeMbl Ha CBEPXLAPKUX
cBeToauoaax, COBPEMEHHbIE Mpo-
rpammaropbl... Y ELLLE BONEE 170 NO-
NYNAPHBIX HABOPOB HA NIOBYIO
TEMATUKY (papvonpueM, 3BYKOTEX-
HWKa, U3MepuTenbHas, 6biToBas U ae-
TO3NEKTPOHUKE, MUKPOKOHTPONNEPSI,
Tenedonus), CD-ROM v mHoroe apy-
roe...

OT Bac — 4UCTLIM ONNA4YEeHHbIN KOH-
BeEpT ¢ 06paTHLIM 8APECoM.

115201 Mockea a/a 4

«HOBAS TEXHUKA»

* * *

Cxembl 1 cepsuc-maHyanel POA 8
ansbomax v va CD. http: www.turuta.ru
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NPUKNAAHAA SNIEKTPOHUKA

E-mail: mail@radio.ru
Ten. 208-28-38

PAAMO Ne 1, 2005

Tepmoperynatop
Cc Tpexda3HbIM NMUTAHUEM
B. CEKPUEPY, E. MYHTSIHY, r. Knwuvnes, Mongosa

3ror npubop npeAHasHayveH ANS ynpasaeHusi MOLHbIM Tpexdas-
HbIM 3JIEKTPOHarpeaaTenemM, noaToOMy M NUTAETCSI OH OT TaKOU Xe
CeTu, OQHOBPEMEHHO KOHTPOJ/IMPYS €€ UCNPaBHOCTb, B TOM 4UCJIE
Hanu4ue HanpsHxeHusi BO Bcex ¢pa3ax.

erynarop nofiepXxuBaeT TeMnepary-

py B 3a4aHHOM VHTepBane, BKAKHas
W BBLIKNIOYAS 3NEKTPOMArHUTHbIA KOHTaK-
TOp, YNpasnsiowMii, B CBOK o4vepegb,
Tpex¢asHbiM  3NEKTPOHArpeBaTeneMm.
MakcuManbHbI KOMMYTUPDYEMBIA TOK —
1 A npy aMnnuTyge NnepeMeHHOro Hanps-
xeHus o 700 B. 3HauyeHua TemnepaTtyphl
BKJMOYEHMS1 W BBIKNIOYEHUS HarpeBaTens
MOryT ObITb YCTAHOBNEHb B Mpepnenax
50...90 °C c warom 1 °C v npn HeoBxoau-
MOCTW NErko U3MEHEHL!. YCTAHOBNEHHbIE
FOPOroBbIe 3HAYEHVSI U U3MEPEHHOE Te-
Kywee nocTosHHO OTOOpaxaeT MHAvKa-
TOp Npubopa.

Mukpocxeme HT1613. Takme vHovkato-
pbl IPUMEHSAIIOT B TenedOHHbIX annapa-
Tax. OHM o4eHb BBIOOHBI O COOTHOLIE-
HUIO LIeHa/KkaqecTBo, He TpebyioT gonon-
HUTENBLHBIX BY(EPHLIX Y MHTEPGhENCHBIX
MUWKPDOCXEM N He 3aHuMaloT 6onbuioro
4KCNa BLIBOOOB MUKPOKOHTponnepa. MNu-
TaHWe MOCTYNaeT HAa WHOMKATOp Yepes
nenutenb HanpsxxeHns R17R22, npuyem
NOACTPOEYHBIM pe3ncTopoM R22 MoxHo
perynupoBaTb KOHTRACTHOCTb. [enurenun
HanpsxkeHns R18R23 v R19R24 ymeHb-
WalT 0o HeobxoauMelx ais paboTbl MH-
OvkaTopa ypoBHU GOPMUPYEMBIX MMKpPO-
KOHTPONNEpPOM YNpasnsiioLmx CUrHanos.

VD4—VD6, C3, R9, R10. Osuxok noact-
poeuHoro pesnctopa R9Y ycraHaenvsa-
10T B TAKOE NOonoxeHune, 4Tobbl Ha BXoae
eule 0JHOro KoMnNaparopa, BCTPOEHHO-
ro B MmukpokoHtponnep DD1 (BbiB. 2),
Hanps>XeHne Npu KCNpPaBHON ceTu npe-
Beiwano 2,5 B, a Apy yMeHbLIeHUN Ha-
npskeHus Bo Bcex ¢pasax Ha 20 % ynano
HWXE yKa3aHHOro 3HadeHus. OOHapy-
XXVB YMEHbLIEHWE HAMNPSIXEHWsi, MUKPO-
KOHTpOMNEep NoAacT KOMaHAy OTKoYe-
Hua HarpesaTens. B cnyyae Heucnpas-
HOCTW OOHOW n3 a3 HanpsxeHue, no-
CTYMNaIoLEE HA BLIB. 2 MUKPOKOHTPOI-
nepa, ctaHeT nynscupyrowmm. O6Hapy-
XWUB 3TO, MUKPOKOHTPONNEP HE TONbKO
OTKMIOYUT HArpeBaTenb, HO U BbIKIOYAT
ceetoguog HL1.

Nprbop asTOMaTUHECKU BO3BPATWTCA
B paboynit pexum uyepe3 5 MuH nocne
BOCCTAHOBMEHWUS B CETU HOPMANLHOrO Ha-
npsxeHus. Ecnn 6bina HevcnpasHa ¢asa,
Bbidepxka 6onblwe — 20 MuH. MNaysa Ta-
KO Xe AAMTENbHOCTU NpedycMOTpeHa
1 nocne NepBUYHOrO BKAKOYeHUs Npubopa
B ceTb. Ee MOXHO n3bexaTe, yaepxusas
HaXXaToM B TeyeHne 2 ¢ mobylo 13 KHOMOK
SB1—SB4.
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Cxema TepMoperynatopa npeacrasrne-
HA HAa puc. 1. Ero ocHOBHOI 3nemMeHT —
MUKpokoHTposnnep DA1, B namMsaTb KOTOpOro
HeOOX0AUMO 3aHECTU KOAb! U3 TabnuLbI.

HanpsxeHnve, nponopunoHanLHoe
TeMnepaType KOHTPONMpPYeMoro obbek-
Ta, noctynaeTt ¢ parunka BK1 [1] uepes
ycunutens Ha asyx OY mukpocxeMel DA
Ha BXOZ, BCTPOEHHOTO B MWKPOKOHTPON-
nep komnaparopa (eeis. 18 DD1). Avano-
ro-undposoe npeobpascBaHVe MUKPO-
KOHTPONNEpP BbINOMHAET NPOrPaMMHO CO-
rNacHO anropuTMy, NpuBeneHHOMY B [2].
TouHoCcTb Npeobpas3oBaHMa — OEeCATb
OBOWYHBIX PA3Psa0B.

Ungukauvs ocywectenaetca XKU
HG1 co BCTpPOEHHLIM KOHTPONNEPOM Ha

MwukpokoHTponnep cessaH ¢ 06MOT-
KON ynpaBneHus Tpexc¢hasHoro KOHTaK-
Topa 4epes onTpoH U1, y3en Ha TpaH3u-
cropax VT1, VT2 n gnogneiin moct VD 10.
Noka Ha BbIB. 13 MUKpOKOHTpONnepa
HU3KWA ypOBEHb, (OTOTPAH3UCTOP Of-
TPOHA 3aKpLIT, & TPaH3UCTop VT 1 OTKpLIT.
HanpsxeHne Ha 3aTteBope Nonesoro
TpaHaucTopa VT2 6n13ko kK Hymo. 3a-
KPBITLIM MONEBbIM TPAaH3UCTOPOM pa3o-
pBaHA LieNb NUTAHVA OOMOTKN KOHTAKTO-
pa. MNpy BBICOKOM ypOBHE HAMNPSXEHUs
Ha BbIB. 13 MUKPOKOHTpONNEpa TpaH3uc-
TOp VT2 OTKPLIT M KOHTAKTOP BKIKOYAET
HarpeeaTenb.

WcnpasHocTb TpexdasHon ceTn KoH-
Tponupyer ysen n3 aneMentos R5—R7,

Tak kak noTpebnsemMblin NpUOOPOM TOK
He npeBbilwaeT 5 MA, erc 610k MUTaHUA —
6ecTpaHchOPMATOPHLII HAa 3reMeHTax
R2—R4, VD1—VD3, C2, C4 v uxTerpasnb-
HOM cTabummaaTtope Ha 5 B DA2.

BeecTu xapakTepmncTviKy AaTymka Temne-
paTypbl B NaMATb MMKPOKOHTROILIEpa MOX-
HO, UNN BHECSI MSMEHEHMA B NMpOrpamMMy,
N BPYYHYIO — C NOMOLLBIO KHOMKK SBS.

YCTAHOBKA PABOYErO
WHTEPBAJIA TEMMNEPATYPbI

Nocne nopaun TpexdasHoro Hanps-
XEHWUA MUTAHWSE N UICTEHEHUsI CTAPTOBOW
naysbol Npvbop BXOOMT B peXMM BBOAA
paboyero wuwHTEpBanNa TeMNepaTyphbl.
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Ha vHavikaTtop BbIBOAWTCS HaanNwUcb, no-
Ka3aHHas Ha puc. 2. OHa CBUOETENbCT-
BYET O TOM, 4TO HWXHWI YPOBEHb TEMIE-
patypel, COOTBETCTBYIOLLUI BKAOHEHWIO
HarpeeBaTensa, o YMOSHaHWUKD paBeH
+50 °C. KHonkamn SB2 Up v SB1 Dw
MOXHO YCTaHOBWUTb nioBoe 3HaqeHue
B wHTepeane 50...89 °C. Haxatvem Ha
kHorKy SB3 Ent nogTeepxaatoT BoiGop.
Danee Ha nHpykartop Byner BoiBegeHa
HaanNWCb, Noka3aHHas Ha puc. 3. 310 —
Temneparypa, npu NpPepbILLEHNN KOTOPOM
HarpeBaTtenb 6yneT BoikntoveH. o ymon-

Puc. 4

E’LTI

Puc.5

4aHWIO OHa Ha OAWH rpagyc BbILUE TEMrE-
patypsl  BKAKOHEHWs  HarpesaTesns,
HO MOXHO BblBpaTb noboe GonbLuee 3Ha-
yenue, Brote Ao 90 °C. Mocne noa-
TBEPXAEHWA Bbibopa HaXXaTWEM Ha KHOf-
ky SB3 Ent Ha nHgwvkaTop ByayT BoiBene-
Hbl, KaK nokasaHo Ha puc. 4, oba ycrta-
HOBJIEHHBIX 3HAYEHWSA.

Haxartnem Ha kHornky SB4 Esc MoXxHo
OTMEHUTb COENaHHbIN BbIGOP ¥ MOBTO-
pwTb ero (ABoiiHoe HaxaTwne Ha Esc Bo3-
BpaLlaeT K BBOAY TEMMEPaTypPbl BKAOYE-
HwA HarpeBaTtens). Ecnm yctaHoBku coe-

:100c80000830CB074B08F200F3015108F10050087C
:100C9000F000C9277008CE004808F200F30150089D
+100cA000F0005108F100C927740800007508010080
+100c80000201020AD301530851020310612E5208FA
:100cc0005002031¢7 E2E4B08F200F3015208F00084
:100cp0005308F10051237408D2007 5080300CCO3E7
:100CEQ005B2ECDOACF0803197C2E4F088400831396
+100cF00020308000CF0A7E2E2030F723CC034C0812
:10000000803A7F3E0318712E491C932ECDOACFOBDE
:100010000319912€4F088400831320308000CFOADL
:10002000932E2030F7 234B08F200F 301520800008
:100030005308F100C927740802007 5080300520483
:100040000319¢82€5308F3005208F2005108F100AD
:100050005008F000C9277408F0007 508F1004R082E
+ 10006000F 200F301C9277008CC00803A763E031CDC
+10007000882E0730CCO7CDOACFO80319C52E4F0BEC
:100D8000840083134C08303E8E2E4C08303EI22E49
:100090000A304€£02031CCE2E07 30CEQ7 CDOACFOBF4
:100pA0000319082E4F08840083134E08303ER0ZFOD
:100DBO004E08303EB42FCDOACF0803 19E62E4F0857
:1000C0008400831320308000CFOAEB2E2030F723EQ
:100pD000CC034C08803A7E3E0318DB2E0230CA0753
:100DE0004A02840083130008CECQAB2F0230CA07ED
: 100DF0004A02840083130008p200840A000803004A
:100£0000CEQ14E085207D07005308080057080318£0
:100E1000D80A1520003803190F2FCEOAQ12 FABDBCE
:100£20004£020318152F4E08CRO04B0BCC1B402F49
:100£3000FF344C07031C402 FCDOACF080319272F78
:100£40004r088400831320308000CF0A292F2030E0
:100e5000F723¢C03152F5308080052081520CE00DS
:100e6000020A0319030ACDOACF0803193E2F4FOBLF
:100£7000840083134E088000CF0A402F4E08F723CA
:100e8000CB034B0F 262 FB52 F4808D8004 708152050
:100E90002A3A031D522F0230CA074A0284008313E4
:100EAOQ000086E 2F4808D80047081520003ECR)018
:100E8000C70A0319C804808D80047081520CEQOF9
:100EC00030304£02031C722F3A304E020318722F 3C
:100ED0Q00A30F 1004808082 34E07DO3ECBO0C70A67
:100EE0000319C80A4808D8004708C70A0319C80ADE
:100EF0001520CE00003A0319152E2A3A03191E2EBA
:100F0000043A0319442F763A0319272E 383A031962
:1100F1000£92E07340319252E083A0319292 E1C3AFC
:100F20000319F62£063A0319282E003A0319272E14
:100F300030304E02031CA82F3A304E020318A82F 5F
:100F40000A30F1004C080B234£07D03ECCO0722F 24
:100F5000cD0ACF080319832F4F08840083134E0BLE
:100F60008000CFOABS 2F4EQ8F7234808D80047085D
:100F7000C70A0319C80A1520CEO0CEO8031D0C2E7F
:100F8000CF080319C7 2F4F088400831380014D0831
:100F90000800F601F401F501720873040319003426
:100FA0001F30F6040310F60AF20DF30D031CD32FCS
:100F8000F30CF20C7 308710203 1DE02F7208700228
:100FCO00031CES2 F7208F0027308031¢730AF10275
:100FDO00F40DF50DF60B F61ADB2FFE1FF42 FFA09CL
:100FEQ00F40A0319F 503F5097408F2007508F30013
:100FF000761F0034F009F00A0319F103F1090034F7
:02400€E00740339
:10420000260000006FO000008F0000000900010050
:104210004C00010096000100£0000100240002004D
:10422000740002008E000200FFOOF FOOFFOOFFO0S5C
:00000001FF

JNlaHbl NPaBwibHO, HaXXaTtTUeM Ha KHOfMKY
SB3 Ent 3anyckaloT Tepmoperynatop.
Ha wHgukaTtope nosBuTCA HaaNwucb, Mo-
Kka3aHHas Ha pumc. 5. K gBym npepgenb-
HbIM 3HaYeHUsM nobaeneHo eLle oOgHO —
Tekylwlas Temnepatypa patdiuka BKI1.
MNpw NOBTOPHBIX BKAIOHEHNAX TEPMOpEry-
NSITOpa NOBTOPSATL HACTPOMKY HET HEOD-
XoAnmMoCTwu.

NUTEPATYPA

1. Low Voltage Temperature Sensors TMP35/
TMP36/TMP37. — <http://www.analog.com/
UploadedFiles/Data_Sheets/32847740TMP
35_8_7_c.pdf>.

2. Pater D., BakerB. C., Butler D. Make a
Delta-Sigma Converter Using a Microcont-
roller's Analog Comparator Module. — <http://
www.microchip.com/download/appnote/
devspec/16cxx/00700a.pdf>.

Pegaxtop — A. Qonrwii, rpacuxa — A. Qonruii

Or pegaxymum. Mporpammnoe oiecne-
HEHWNE TePMOPErynsiTopa, BKMOoYasi MCxoa-
Hbil TeKCT nporpaMmsl Ha a3seike C, Haxo-
aurca Ha Hawem FTP-cepaepe no agpecy
<ftp://ftp.radio.ru/pub/2005/01/termo/
termn .zip>
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NPUKNAOHASA SJTEXTPOHUKA

E-mail: mail@radio.ru
Ten. 208-28-38

PAOMO Ne 1, 2005

"3anucka” no tenedoHy

. AJIEXUH, r. QoHeuk, YkpavuHa

B nocnepHee BPEMS KOMNAKT-AUCKU
1 wupokan cetb YKB paauocraHuuia
BBITECHUNWN HA BTOPOW NnaH GuiToBbIe 3BY-
KO3anNUChIBAIOLLWE YCTPOWCTBA NpPEeRbiiy-
wero nNOKoNeHus MarHMTOQOHbI.
Ho npakTtunyeckn B Kaxaoi cemMbe HanpeT-
€8s CTapbiiA, HO BriosiHe paboTocnoCcObHbIMA
annapar, KOTOPbIM AaBHO HE NONb3YIOTCS,
a BbibpocuTk Xanko. MNpeanaraerca ogmH
M3 BapMaHTOB €roc UCNONL30BaHUA — 4S8
nprema "3anncok” No TenedoHy.
YcTpoiicTea npuema n xpaHeHus pede-
BbiX COO6LLEHMIA, NepefaBaeMbix N Tene-
¢{OHHOM ceTn, M3BECTHLI AaBHO. OpHako
“"(PUPMEHHLIE™ CTOAT HemMano, Aa v 3ano-
XEHHbIEe B HUX BO3MOXHOCTU UCNONB3YIOT-
Cf 0aNeKo He NONHOCTLIO. B 6onbwnHCTEE
Cly4aeB foCTaTo4HO NPOCTO 3anmMcaThb Co-
obLeHne, npegHasHaYeHHoe ANs OTCYT-

VD1 KLI407A

Cxema yCTpOWCTEa ynpaBneHnss MarHm-
TOoPOHOM NoOKa3aHa Ha pucyHke. OHO co-
€0WHEHO C TENegOHHON IMHNER Yepes an-
oaHev moct VD1. Ctabunmnsarop VT2, VD6,
R8, C3 obecneymBaeT MMKpOCXeMbi cTabn-
JIN3UPOBaHHBIM HANPSXXEHNEM NUTAHUS.

Mo uenn VD3VD4R5 nonoxurencHole
nonynepuoabl BbI3bIBHbIX CUFHANOB NOCTY-
naioT Ha craxuealowmii koHpeHcaTtop C4
1 Ha Bxop Tpurrepa LWmnutTa DD2.1, kKOTO-
puii BMecTe ¢ DD2.2 ¢popmMupyeT npsaMo-
YrofbHbIE  VMNYJBChE  ANUTENLHOCTHIO,
NpUBAN3UTENLHO PaBHOWN OAUTENLHOCTU
BbI3bIBHBIX CUTHaNoB. WX nopgcynteiBaeT
cyeTumk DD3.2. MocTosHHan BpeMeHn ue-
nm R18C6 ewibpaHa Takum o6pa3om, 41O
B CNy4ae, eciiv Naysa nocrie Nepeoro, BTo-
pOro N TPeTbero BbI3LIBHOIO CUrHana
npesbicuT 5 ¢, cpaboraer Tpurrep LWmnt-

220 B noaroTtoBneHHoIM K 3annucn MarHn-
ToboH. [ANLBBHMHECKOW CBSI3N MeXay Te-
NedOHHON NMHNE N MarHUTOMOHOM HET.
MwkpodoH nocneaHero nNpuxar K Tene-
¢poHHoMy Kancionio BF1. Tok, TekyLumin ye-
pe3 oTKpLITLIA TpaHaucTop VT1, 06MOTKy
pene, kanctonb u peancrop R19, cnyxur
ans ATC curHanom 3aHsTus NMHUA.

Ecnu Broporo Habopa He nocnepyer,
yepes 15...20 c (B 3aBUCMMOCTM OT NOCTO-
siHHOW BpemeHn uenn R17C6) pocturHer
NOPOroBOIrO HANPSXXEHNE HA KOHOEHCaTo-
pe C6 n ycTpOMCTBO BO3BPATUTCH B UC-
xopgHoe cocTosHue. OT AnnTenbHOCTU
paspsgxkn konpeHcaTopa C2 yepes peaunc-
Top R7 3aBMCUT NpOAOIXUTENLHOCTL 3a-
nucu coobLuenns (NpubnnantensHo 30 c).
Mo nx ucre4eHnn yCTpomcTeo BO3BPaTUT-
€51 BUCXOAHOe cocTosiHme. YTo6bl npekpa-
TUTb HA4YaTYIO 3anNUCb N AOCPOYHO "NoBe-
cutb Tpybky”, AOCTATOMHO HaxaTb Ha
kHonKy SB1.

Ha cueTtumke DD3.1 BuinonHeH nHamka-
TOp "cna 3anuceit. OH NpeacTaenser co-
6o npocrerwmnn LIAT € BbixoOOM Ha
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K1.2 |

creyiowero aboHeHTa. NpocToe ycTpon-
CTBO, COBMECTHO C OBbIMHBIM KAcCEeTHBIM
MarHUTogpOHOM BbINONHAIOLLEE 3TY HYyHK-
umio, BeinonHeHo Ha KMOM mumkpocxe--
Max — J[BYX CHETBEPEHHbIX Tpurrepax
Wmutra K561TJ/11 1 cOBOEHHOM ABOWM-
HOM cueTqmke K561ME10.

Y106kl OCTaBUTL COOBLLEHWE, AOCTATOM-
HO NO3BOHUTBL NO HOMEPY, K IMHUM KOTOPOTO
3T0 YCTPOMCTBO NOAKNIOHEHO, U BEINOSHUTL
Mn3BecTHeie fievicTeus. B paccmarpueae-
MOM CJly4ae A0CTaTo4HO gaTh oThoii nocne
YETBEPTOro, AEBATOrO, 4eTbipHaAUaToro
(1 panee 4Yepe3 Kaxasie NATL) BbI3LIBHOMO
curHana u TyT Xe NOBTOPHO Habpath TOT Xe
camulin Homep. Ecnn nayza mexay otboem
1 NOBTOPHLIM HAGOPOM HE NpeBLICUNa Ao-
NyCTUMOWM, NC NEPBOMY Xe (NoCcne BTOPoro
Habopa) BbIALIBHOMY CUrHasny yCTPOWCTBO
“CHUMET TPYOky", MarHuTodoH GyaeT Brio-
yeH 1 30 c npopaboTaeT Ha 3anuck. Bepo-
ATHOCTb CAIYHAAHOTO BbINOIHEHUS1 HYKHBIX
A9 €ero 3anycka ycrnoBuia Hegenuka. B xya-
weMm ciyvae marHnTodoH npopaboTaeT 3a-
[ aHHOe BPEMS Ha 3aNUCb BXOJIOCTYIO.

1a DD2.4 n uMnyneC C BLIXOOA 3neMeHTa
DD1.4 BozepatuT cieT4uk DD3.2 B ncxop-
HOE COCTOsIHME.

Mpwv nocTynneHnn 4eTBEepPTOro (a C yde-
TOM OBHYNEHMS CHETUVKA KaXabiM NATLIM,
0 4em BypeT ckasaHo HUXe, Takke fEeBA-
TOro, 4YeTbipHAAUATOro, AEeBATHAALUATOro
1 Tak fafnee) Bbi3bIBHOrO CUrHasna HadnHa-
ercs 3apsaka kongeHcaropos C5 n C6 co-
OTBETCTBEHHO 4epe3 peauctop Ri11
n uens VDBR17. Ecnm nepebit Ha6op no-
Cne YETBEPTOro MMNYNbCA NPOACIXAETCS,
koHpgeHcaTop C5 He ycnesaeT 3apsanTbes
n anemMeHTt DD1.3 He namensier cocros-
HUA. KOFp,a YUCNO BbI3bIBHbLIX CUrHANOB Ao-
cTurdeT nsTn, cpaboraer anement DD2.3,
3a Hum DD1.4 n cyeTynk BypeT BospalleH
B UICXOAHOE COCTOSIHUE.

ECin xe Mexay HeTBepTbiM U NATHIM
(nepebim BTOPOro HabopB) BLIZbIBHBIMU
curHanamm npowino 6onee 5 ¢ v KoHaeHca-
Top C5 3Bprawncs, 6yner sanyLleH oaHo-
Bubpartop Ha anemeHtax DD1.1 1 DD1.2,
OTKPHIT TpaH3ucTop VT1, cpaboraer pene
K1, ero KoHtakThi nogkmo¥ar K ceTm

CTpENoYHLIN MMKpoamnepmeTp PA1 ¢ TO-
KOM NONHOro oTknoHeHns 50...100 MKA.
Moa6opkow peancrtopa R19 pobusaiorcs,
4106kl CTPENKa MMKpoamnepMeTpa oTKo-
HWIACL fI0 KOHUA WKanbki Nocne npuvema
15-11 coobLieHnin. HaxaTnem Ha KHOMNKY
SB2 cuyeT4MK yCTaHaBAMBAOT B HYNEBoe
COCTOSIHME.

Pene Ki P3C-32 ucnonHeHns
P®4.500.335-01, kancion BF1 — TA-4
WNN APYroM 3NeKTpoMarHUTHEIN TenegoH-
HBI conpoTuBneHnemM He Gonee 100 Om.
KonpeHncaTtopet C2, C5, C6 — K53-21 nnmn
ApYyrne OKCUgHeble (enaresnbHO TaHTano-
Bbie) C MUHUMASILHBEIM OTKIIOHEHNEM M-
KOCTM OT HOMMHAMA N TOKOM yTe4kn. 3a-
MeHy TpaHauctopam VT1 un VT2 crneayet
nonfupartb ¢ AONYCTUMBIM HaNPSXEHNEM
KOMNEKTOP—3MUTTEP HEe meHee 200 B.

Pegaxrop — A. Qonrwi, rpapmka — A. Qonrvid

Or pegaxymm. llooxmoyats yCTpOHCTBO
K uHIAKM Teneorpoi ceTu obuero nons3o08a-
HUSI pa3peLaeTcA To/ibko Nociie ero cepru-
cbukaL 8 opraHax cessu.



Moaynu npueMHUKOB

UK cmrHanos

BTHMKn—mMoaynu cepum TSOP, Boinyc-
I[ Kaemnle dupmoii Vishay
Semiconductor (6niBWEN Vishay
Telefunken), NpeaHasHa4YeHbl NpenMyLe-
CTBEHHO 4ns nprema komaHg no UK kana-
Ny B cucteMax ANCTaHUMOHHOI O yrnpaene-
HUA (1Y) OLITOBLIMW 3NEKTPO- U 3neK-
TPoHHBIMKU NpubBopamn. C HekoTopLIMK
OrMPaHNYEHNAMU UX MOXHO MPUMEHATb
ONA npuema MNpOoU3BONLHON MHOpMa-
umK, Nnepenasaemoii no UK kanany, v B cu-
cTemMax OXPaHHOW CUrHanM3auum, OCHO-
BaHHbIX Ha MKcaummn nepeceyeHna Hapy-
wwurenem UK nyya.
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Bce paccmartpriBaemble HUxe Hanbo-
Nee pacnpoCcTpaHeHHble AATYUKU—MOAY-
An crnoco®OHbl NMPUHUMATL TOALKO MaLkun
WK nMnynbcoB GUKCUPOBAHHOM 4acTOThl,
npyyeM Ha AMTENbHOCTb NaLsek U rays
MeXay HUMW HanOXeHbl AOBOALHO CTPO-
rMe orpaHuydeHua. 3Toi UEeHOW ypanoch
nobUTLCA YBEPEHHOIO NpuemMa KoMaHg,
c¢popMMpoBaHHBIX cornacHo Havbonee
pacnpocTpaHeHHbIM npoTokonam  AY,
NPV HAMHUN UHTEHCUBHOMO NOCTOPOHHE-
0 HEMOAYNPOBAHHOIO 1 MOAYNNPOBaH-
HOrO W3Ny4eHWA, B TOM YUCne co3faBae-
MOrO AKOMWHECUEHTHEIMK namMnamu. Mpu-
HATb MEPbI, MOBLILLAIOLINE YCTOWNNBOCTL
Moaynert K BO3AeNCTBUID MNepeMEHHOro
3NEKTPMHECKOro NONA KMHECKOMNOB U Apy-
VX BLICOKOBOALTHLIX Y3/I0B TEREBU30OPOB
1 KOMNBIOTEPHBIX MOHUTOPOB.

Mo wHdOPMAUMOHHOK MNPONYCKHOR
crnocobHocTn Bce moaynn TSOP MoxHO
pasnenntb Ha YeTbipe rPynMnul Cepuii.
B nepByio BXOpAT camblie "MeasieHHble”
npubope cepuin TSOP24 n TSOP44, cno-
coBHble NPUHATL He Gonee 400 nadexk UK
MMIMyNbCOB B cekyHay. Bropas rpynna —
TSOP12, TSOP22, TSOP48 n TSOP62 —
HaxoouT Haumbonbliee MNpUMeHeHWe
B "cTaHpapTHLIX" cuctemax AY (no 800
rnayek UMnNynbCOB B CeKyHAy). TpeTbs
rpynna, cOCTOSLLAA U3 MOAyNelh cepwii
TSOP11, TSOP21, TSOP41 n TSOP61,
opuveHTMpoBaHa Ha 6Gonee CKOPOCTHLIE
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npoTtokonbl (no 2200 nadek B cekyHAy).
Camylo BLICOKYIO MPOMYCKHYK crnoco6-
HOCTh (A0 20000 nayek B cekyHAay) UMeIOT
moaynm TSOP5700 n TSOP7000. otHe-
CeHHble K Y4ETBEpPTON rpynne.

Kpome nepedyncneHHbIX cepuii Moay-
nelt ¢upma Vishay npoponxaer BbINyC-
KaTb HECKONBbKO MOPANibHO YCTapeBLUWX,
HE PEKOMEHAOBAHHBIX K MNPUMEHEHUIO
B HOBuIX pa3paborkax. Cpean Hux cepusa
TSOP17, Hanbonee pacnpocTpaHeHHas
B HAXOAALMXCA CErOAHA B aKCrayarauumn
TeneBn3opax U B NIOGUTENBCKMX KOHCT-
pykumax. Mo ceoum napamMeTpam oHa 3a-
HUMaeT MPOMEXYTOHHOE MonoXeHwe
Mexzy BTOPOW 1 TPETLEN rpyrnnamm.

Moaynn odopmneHbl B naactMacco-
BOM KOPryce C XECTKUMW NyXeHbIMU Bbl-
Bogamu: TSOP11, TSOP12, TSOP17 —
puc. 1; TSOP21, TSOP22, TSOP24,
TSOP41, TSOP44, TSOP48, TSOP7000 —
pmc. 2; TSOP61, TSOP62, TSOPS5700 —
puc. 3. Mpnbopel B Koprnyce, MoKasaH-
HOM Ha puc. 1 1 2, paccuvTaHsl Ha Tpaau-
LUMOHHLIN MOHTaX Ha MeYaTHyl nnary,
aHa puc. 3 — Ha NOBEPXHOCTHLIA MOHTAX.
B3anmHoe pacnonoxeHue u pa3mepsl ne-
YaTHLIX Nnowanok Ana MM Mmoayneid noka-
3aHO Ha puc. 3 BHU3y cripaea.

LlokoneBka nepe4yncneHHbIX Npubopos
cBepeHa B Tabn. 1.

OCHOBHbBIE 4aCTOTHO-BPEMEHHbIE na-
pameTpbl Moayneit TSOP cBefeHbl
B Tabn. 2. B kaxayio cepuio BXOAAT CEMb
NprBOPOB, PasnUHaoLNXCA NULLIL HOMWU-
HaNbHLIMW 3HBYEHWAMW HacTOThl MOBTO-
penua npusnmMaemeix MK umnynbcoB. 3tm
3HaueHun, BoibpaHHbie U3 psipa 30, 33, 36,
37, 38, 40 n 56 klNu, ykaswIBaKOT ABYMA MNO-
cnegHumn umopamm o6o3Haqverna moay-
nA, npydem 37 COOTBETCTBYIOT HactoTe
36,7 kl'u . Hanpumep, moayns TSOP1736
HacTpoeH Ha uactory 36 klu. Ucknioye-
HWe — mopynu TSOPS5700 n TSOP7000,
OHW HAcTpoeHbl Ha YacToTy 455 kl'u.

HanpsxxeHne nutaHma Moaynen c ve-
ThiPEX3Ha4yHbIM YUCTIOM B 0603Ha4eHnn —
4.,5...5, 5 B, opHako GONLLIMHCTBO U3 HUX
nmeeT moandukaumm, cnocobHele pabo-
TaTb NPY NOHWXEHHOM A0 2,7 B Hanpsxe-
HUKW, @ B OrpaHUHEHHOM TEMMEPATYPHOM

Tabnuua 1
Cepun Homepa BbIBOAOB
Moaynen 1 2 3 4
TSOP11,

TSOP12.
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TSOP322,
TSOP24,
TSOP324

TSOP41,
TSOP341, 5
TSOP44,
TSOP344,
TSOP48,
TSOP348,
TSOP7000
TSOP61,
TSOP361,
TSOP62,
TSOP362
TSOPS5700
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wutepeane (0...+60 °C) — paxe po 2,3 B.
OTANuUTL TakMe MOXHO Nno uuodpe 3,
npeawecTsyowein obbiMHOMY UMGDPOBO-
My mHaekcy. Hanpumep, "BbICOKOBOALT-
Homy” TSOP1238 cooTBeTCTBYET "HU3KO-
BONbTHLIM® TSOP31238. OcTanbHule na-
pamMeTpbt COBNajaoT. PaclumpeHHbiil A0
2,7..5,5 B vHTepBan HanpAXeHWA nuta-
HUA UMeKT Takxe moaoynn TSOP5700
1 TSOP7000.

MNotpebnaemMuit Tok — 0,4...1,5 MA (Tn-
noeoe 3HavyeHne — 0,6 MA B nonHoii Tem-
HoTe 1 1 MA Npuy APKOM CONHEYHOM CBETE),
a y moayneii TSOP5700 n TSOP7000 —
B 1,5..2 pasa Gonbwe. HanpaxeHue
-0,3...+6 B, NpMnoXeHHOe MeXAy BLIBO-
pamm +U,,; n O6w., He noBpeauT nwboli
13 moayneli TSOP, ecnn npoTtekalowmii He-
pes3 Hero TOk He NpeBbicKUn 5 MA.

Moaynn crnocobHbt paboTate npyu TeM-
nepartype okpyXaioweli cpeasl ot -25 Ao
+85 °C. B Takux Xe yCnoBUAX KX paspelle-
HO XpaHuTb. UCKMIoNeHne — MOaynu cepumn
TSOP48 ¢ nHaexcom AM B koHLEe 0603Ha-
4YeHUR, npeaHasHayeHHble AR annapary-
put, paboraowleli B kabuHe aBToMoOMnA.
X MOXHO XpaHUTb (HO HE 3KCMAyaTupo-
Batb!) Npu Temneparype —40...+90 °C.

Opyrne GykBeHHple U UMDPOBLIE WH-
DEKCbl B KOHUE O Ha4YeHUA mMopynei
TSOP Bcex cepyii 03HaqaT ANMHY WU BUA
($HOPMOBKN BLIBOAOB WK HANMUYKE AepXa-
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Tabnuua 2

Cepuu moayneit
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HomuranbHas JacTtota
noetopenns UK umnynbcos 8 | 30—56 | 30—56 | 30—56 | 30—56 | 30—56 | 30—56 | 30—56 | 30—56 | 30—56 | 30—56 | 30—56 455 455
nadke, kl'y
Ao6poTHocTb MONOCOBOro
dwnbTpa 7 7 7 7 10 10 10 10 10 10 10 10 10
Yweno nmnynbcos,
MHTErprpyembIx _
NoCNeAeTEeKTOpPHBIM 4 4 4 4 7 7 7 7 7 7 8 8
UnLTPOM
Yveno nmnynbcos B navke 6—70 | 670 | 670 | 670 | 10—70 | 10—70 | 10—70 | 10—70 | 10—70 | 10—35 | 10—35 | 10—220 [ 10—220
MuHumarnbHas naysa Mexay
naqkamm, Neprnoaos 10 10 10 10 14 14 14 14 14 14 14 12 12
NOBTOPEHWS UMIYNbCOB
MakcvManbHas wactoTa
NOBTOpEHWS Naqex, KTy 2,2 2,2 22 2,2 14 0,8 0,8 0,8 0,8 0,4 0.4 20 20
Bpems BoccTaHoBneHma
"YBCTBUTENMbHOCTM Nocne
NaqKm, HYMCNO NMNYILCOB B
KoTOpO# BonbLue 1 1 1 1 1 4 4 4 4 7 7 3 3
ALONYCTMMOrO, OTHECEHHOE K
€e ANWTenbHOCTH
PexomeHayembiii
MWHWMANBHBIA NEPUOA
NOBTOPEHUA Naqek, mc (Npw 25 25 2,5 25 — 5 5 5 5 10 10 0,15 0,15
NpUMEHEHWN B OXpPaHHbIX
yCTpo¥icTBax)
Tens ana ¢dukcauun Moayns B onpepe- B kauyectBe 00pa3uoBOro WUCTOYHWKA
NEHHOM MOAIOKEHUN Ha MAIATe UK B KOp- Jg° 20° q0° 0 10° 20° 30° peKkoMeHOoBaH  manyvalwmii - auog
nyce yctpoiictea. lNpepcraBneHHble Ha TSAL6200 (A=950 HMm). Yepes Hero npo-
puc. 1—3 rabaputHble YepTexu BHeLLHe- nyckaioT Naykm UMNYNLCOB NPAMOTO TOKA
rosuaa COOTszaGTCTByloT 6330)BbIM BapuaH- ., a8 4  @MPANTYLON 300...40? MA. YactoTta ng;
Tam mopaynen (6e3 HREKCOB). BTOPEHUS1 UMNYLCOB (NPW CKBaXHOCTU
B naysax mexay naykamu unm B oTcyT- a6 paBHa 4acToTe HacTpoiku Moayns. Onn-
cTBUE n;ﬁ)mema HanpsXXEHVe Ha BbLIXOAE  ~509 g 50° Tenbggcn: nayek v nays Mexay HUMKU —
mopyns 6e3 Harpysky NOYTU paBHO NUTa- no 600 mkc. Cepumn 13 6—8 nayek NnoBTo-
towemy. Ecnu mexay Beixogom n obum - <649 04 60° gﬂIOT ¢ nepuogom 60 Mgby gngp.?/_neﬁ, pa-
BLIBOAOM NOAK/IOYEH PE3UCTOD, €ro HO- L., o oTatowmx Ha syactore 30...56 kM, TMno-
MUHan pomxeH ObiTb TakuM, YTOOLl Bbl- 70 0,2 70 BOE 3HAaY€HWEe MakCUManbHOW AankHOCTU
XOAHOE HanpsHkKeHre He ONyCTUNOCL HUXe  -809 80° npuema 35 m.
3,3 B (npu nutasum 5 B). B npotuBHOM a) MCI‘IbIT&T(—Z:ﬂ%:_HSI:gI‘/:) gy(r)naan %;6 '(;;%%%CT-
cry4ae BO3MOXHO NOBPEXAEHUE MOOyNS. HBIX MOpyneii n —
Bo Bpems npuema navku UK vmnynbcos -80° -60° -40° -300 naykv no 10 umMnynbcos HYacToToin 455 kiy,
Ha BbIX( M W ypOBEHb Ha- IMU UM N UTENLHOCTU Nayaa-
npﬁxclau?ﬁqe—— Sg g:)?‘l:: :(;)Kgg %’pnpm BT€EKa- 20° :;nv?a ?\:;KAS)MMaﬂbHoa#n p,aanOgTb ngmstlas:a
toiwem Toke 0,5 MA. MakcumanbHbli Tok 3HaAYUTENLHO MEHbLLIE — COOTBETCTBEHHO
HBIPY3KWU, NOAKNIOYEHHON MeXAyY BLIBOAA- _10° 9 1 12 m (npyn A=950 HM). OpHaKo Makcu-
mu +U,,,: 1 Boixog, — 5 MA. MYM CNEKTPanbHOW 4HYyBCTBUTENLHOCTU
CornacHo pacnpoCTpaHeHHbIM NPOTOo- 52X 0405 | 08 f NPUXOAUTCH Yy HUX HA BOMHbI OJIMHOMN
konam [1Y, nepepaBaemMele KOMaHab! Lng- z 2 2 0 870 HM, roe rapaHTMpoBaHHasA fanbHOCTb
PYOT U3MEHEHUEM p,nmeanocw navek npvgama B 1,7 pasa 6onblLue yka3aHHOMN.
VMNYnbCOB U Nay3 Mexay Humu. MNoatomy 0 TPYKTYPa BCEeX PAaCCMaTPMBAEMbIX MO-
O4EHb BaXHO COXPaHWUTb 3T NapameTpbl 10 aynein opvHakoea (pmec. 5). dorogvon
Ha BbIXOAE NPUEMHUKE HEUCKaXEHHBLIMU. VD1 npespalLaeT nagatoLLiee Ha ero YyBcT-
OTKNOHEHVE ONUTENBHOCTU UMMYNbCA Ha 20° BuTenbHylo noepxHocTb UK uanyveHwe
BLIXOAE MOAYNs TSOP ot gnutensHoCTU B 3nekTpuyeckii ToK. MoCTosHHYI0 CO-
npuHsToin UK navyku He QOMKHO NpPEBLI- 6) 80° 60° 50° 40° 30° cTasnsioiLyto poTOTOKA 3a2ePXNBAET KOH-
LLaThb LLIEeCTU NEPUOAO0B NOBTOPEHUs obpa- neHcartop C1, Gnaronaps Yemy nocTtopoH-
3yloiux ee UMNynbcoB B GonbLuyio nnun Puc. 4 Hee HemogynupoBanHoe VK obsryseHmne Ha

MEHbLLYI0 CTOPOHY. MMEHHO no 3TOMY
KpUTEpUIO ONPENEnsoT MHTepBan Aonyc-
TUMOI NAOTHOCTU NOTOKA MOILHOCTU
NpUHYMaemMoro curHana. MakcumanbHas
nnotHocte — 30 Br/m2. Mopor yyBCcTBU-
TENBHOCTU HaxoguTcs B Npepenax
0,2...0,4 MB1/M? (6onbliiee 3HaYeHNE CO-
OTBETCTBYET MOAYNSIM, HACTPOEHHbLIM Ha
60onbLLUYI0 YacTOTY).

Ha puc. 4 nokasaHbl TUNOBLIE Lua-
rpaMmMbl HaNPaBNEHHOCTU MOAyneih — 3a-
BUCUMOCTU OTHOCUTENLHOM ANanbHOCTU
npuemMa curHanos o6pasuoBoro UCTOHHU-

ka MK nanyyenus ot HanpaeneHus Ha HEero
B rOpU3OHTaNbLHOM (a) U BepTukanbHoi (6)
NNOCKOCTHAX.

XapakrepucTuky  HanpasneHHOCTU
npubopa ¢GopMUPYET NWH3A, PONb KOTO-
POt BEINOAHAET KOPMNYC MOAynsi, Marepu-
an v ¢popma KoToporo BuibpaHul COOTBET-
CTBYI0ILUMM 06pa3omM. OH Xe CIyXuT onTu-
4YeCKUM (UNLTPOM, OTCEKAKILUM U3NYYe-
HWe € [YIMHOM BOJHLI Kopoye 830 n anvn-
Hee 1100 Hm.

BbIXOAHOM CUrHane NpakTU4YecKu He CKa-
3biBaeTcH. Tynoeasi 3aBUCUMOCTL MOPOro-
BOIA NNOTHOCTM NOTOKA MOLLHOCTHU Nones-
HOro curHana Egmn OT UHTEHCUBHOCTH MO~
CTOPOHHETO HEMOLAYNVUPOBBHHOIO O6JTyye-
Hus E nokasana Ha puc. 6. fpkomy pHes-
HOMy CBeTY cooTBeTcTByer Ex10 Br/m2.
MNepemerHan cocTaBnsiowan GoToToKa,
npeobpa3oBaHHas B HanpsXkeHve, Yepe3
PEryNVpyeEMBbI YCUNUTENL MOCTYNBET Ha
nonocoBon punerp (CM. puc. 5), AHX kOTO-
poro u3obpaxeHa Ha puc. 7. Y GonbluvH-
CTBa MOAynel oHa cooTBeTCTBYET koneba-
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TensHOMy KOHTYPy € fobpoTtHocteio 10,
y Apyrux A0GPOTHOCTL hvnkTpa ONS yBENn-
YeHUA MHGOPMALIMOHHOM NPOMNYCKHOM CMo-
coBHOCTU CHWXKeHa a0 7 (cm. Tabn. 2).

B nio6om cnyyae u3bupartensHOCTb
NOBONBLHO HU3Kas, U MOAyNb, HACTPOEH-
HeIA Ha YacToTy 30 Iy, BNnonHe cnocobeH
NPUHUMATEL CUTHANL, NPeAHAa3HAYEHHbIE
IS HaCTpOeHHoro Ha uacrtory 56 ki,
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0COGEHHO NMpu HeboNLLWOM PacCTOSHUM
00 uanyyarensi. 310 cneayeT yyuTLIBaTb
npy oAHOBPEeMEeHHOW paboTe HeCKONbKUX
WK cuctem B oOHOM yCTPOWCTBE uUNU
B pasHbiX, PacnonoXeHHbIX B6Nu3u. Kpo-
me npuema NoxXHol uxHdopmauum, BO3-
MOXHO “ocrnenneHue” NpuemMHUKa OfHOWM
cucTeMsl nanydarenem apyroii. H4tobbl
moaynb mor paboTare 6e3 NoTepu HyBCT-
BUTENLHOCTY, PEKOMEHAYETCSH Pa3HOCUTL
BO BpemeHu paboTy "CBOEro” u "yyxoro”
WK usnyyarteneit Ha 15 mc u 6onee.
CurHan, npouweawuii NONOCOBOWM
¢bunsTp, NOCTYNaeT Ha aMNNUTYOHLIA Oe-
TekTop. Ansl ycTpaHeHUss KpaTKoBPEeMeH-
HbIX OAMHOYHLIX BCNIECKOB CUTHaNa, Bbl-
3BaHHbIX NMOMEXaMU UNU COBCTBEHHBLIM
wymMoM MNpPUEeMHUKE, NPEAYCMOTPEH UH-
TErPUPYIOLLMIA GUNETP, NOCTOSHHAN Bpe-
MEHU KOTOPOro 3KBuBaneHTHa 4—8 ne-
pvofam Pe3OHaHCHOW 4acToThl MoNoco-

soro ¢unstpa. MNocne uHTerpartopa cur-
Han NocTynaeT Ha NOpPOroBoe YCTPOWCT-
BO, a C ero BeIX0o4a 4yepes3 ycunurtenb Ha
TpaH3uctope VI 1 — Ha BLIXO4 Moayns.

MpueMHUK OXBayeH OByMs NeTNsiMU aB-
TOMATUYECKOTO PEryNUPOBaHUS: yCUNEHUs!
(APY) u nopora (APIM). APY nopaepxueaet
NOCTOSIHHEIM CPEOHEBLINPAMIEHHOE 3Ha-
YeHUe NMepemMeHHOro HanpsXeHus Ha Bhbi-
XoAe NonocoBoro ¢Gpunkrpa, He pasnuyas,
none3sHbIli N1 3TO cUrHan, nomexa unu cob-
CTBEHHLI Wym doTonpuemHuka. APl yc-
TaHaBNVUBAET NOPOT Takum 06pa3om, 4To-
6kl CBECTU K MUHUMYMY YUCTIO NOXHBIX UM-
NynbCoOB Ha BbixoAe moayns. B otcyTctBUE
nonesHoro curHana ux moxet 6biTb A0
15 B MuHyTY. JAUTEeNbHOCTb NIOXHBIX UM-
NyNnbCOB He NpeBbillaeT 400 mke. 3To cne-
ayeT umeTsb B Bufly Npuy AansHeluien obpa-
60TKe NpuHATOM UHbOPMaLUU.

C nosiBneHvem NonesHoro curHana Ha-
npsXeHue Ha BbixoAe unkTpa yBenuqusa-
eTCH NoToMYy, 4TO BCNeACTBUE CBOE UHep-
umMoHHoCTU APY He yCneBaeT ymeHbUIUTb
ycuneHuie. Hekotopoe Bpemst ocTaeTcs He-
U3MeHHbIM 1 Nopor. MNpoaeTeKkTUPOBaHHLIA
CUrHaN NPOXoaAuT Ha BbIXoA moayns. Ho ec-
NU NPOACIXKUTENBHOCTE Nadky UK umnyns-

puc. 6), B Tom yucne K AHeBHomy (ConHeu-
HOMy) cBeTy. Ha puc. 8 u3obpaxersl xa-
PaKTepucTuUKu CNeKTPanLHON 4yBCTBU-
TeNLHOCTU MMasa yenoBeka u moaynew
TSOP. Kpome atoro, ans unnioctpaumu no-
KasaHbl B YCNOBHLIX 6e3macluTabHbix eau-
HULAX CMNEKTPbl COMHEYHOTo CBETA U Nam-
MNbl HAKANUBAHWA C BONbGPAMOBON HUTLIO.

Mpu paBHOW cybbekTuBHOM (BOCMPU-
HUMaEeMOlM 4enoBeKOM) APKOCTU UHTEH-
CUBHOCTb U3NYYeHUs NamMbl HAKANUBaHUS
B MK obnactu cnekTpa B AECATKY pas3 npe-
BOCXOAUT CONHe4Hylo. K Tomy Xe uanyye-
HWE TaKoli Namnbl Bcerga Npomoaynupo-
BaHO Mo aMNNUTYAE yABOEHHOW 4yacToToln
nutalollero ee NnepeMeHHoro Toka. K cya-
CTbIO, OHA 3HAYUTENLHO HUXE YaCTOTLI MO~
sTOpeHun UK umnynLcoB NonesHoro cur-
Hana un ee C ycnexom NnofaBnsaioT Npeayc-
MOTPEHHLIe B NpueMHuke GunsTpel. Ta-
KuM 06pa3om, Kak eCcTeCTBEHHoe OCBe-
LeHue, TaK U UCKYCTBEHHOE C MNOMOLLILbIO
namn HakanMBaHUA NPaKTUHECKu He Me-
waioTt pabote. Jaxe Npu makcumansHon
npueMneMon onsi 4enoBeka APKOCTU OHO
mwe B 1,5...2 pa3a ymeHbWaeT panb-
HOCTbL AeWicTBusi cuctembl Y U moxet
cTarb MPUYUHOU NOXHBIX UMMYNbCOB Ha

T T
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2.5 *lpu 0BuraxoBoi cybsex- CrexmpansHas
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CoB cnulkom Benuka, APY u APl ycrnesa-
10T cpaboTatk, Npekpawas npuem.
Jns BO3BpaLLeHusi K UCXOOHOMY COCTOS-
HUIO TpebyeTcs HekoTopoe Bpewmsi. o sTol
NpU4UHE OroBOPEHa He TONLKO MaKCu-
ManbHas ANUTENEHOCTL Naqyex, HO U MUHU-
MaNbHaA ONUTENEHOCTE NAy3 MEXAy HUMU.

CyLLeCTBYIOT TPy NYTU NPOHUKHOBEHUS
nomex B moaynk UK npuemHuka: a) nocro-
poHHee 0bny4yeHue dpoToauopa; 6) Hason-
KU U NynbCauuv B LieNu NUTaxus; B) BO3-
[EVCTBUE BHELLHEro 3NeKTpu4eckoro no-
N8 Ha 3nemeHTLl NpuemHuka. MNocnegHee
B AOCTATO4HOW CTENeHU yCTpaHeHo cne-
LMansEHO NMPEAYCMOTPEHHBIM BHYTPU MO-
AyNsi 3NeKTPOCTATUYECKUM 3KPAHOM.

Kak yxe ormeuanock, mogynu TSOP go-
BONBHO YCTOVYMBE K HEMOAYNUPOBAHHOMY
BHELUHeMYy 00ny4eHuio (CM. KpuBYIO Ha

BbIXOAe MOAYNS TONLKO Mpu Pe3kom us-
MEHEeHUU OCBELLEHHOCTU (OTKPLIBaHUW
LITOP, BKNIOYEHUU NaMIT, KPATKOBPEMEH-
HOM 3aTteHeHUU NpuemHuka 6bICTpo ABU-
XYLLUMCS NPeaMeToM).

Cutyauuss octaeTcsi CpPaBHUTENbHO
6naronNpuUaATHOM Npy OCBELLEHUN NIoMU-
HECLIEHTHbIMU Namnamu, Nuraemeimu oT
ceTu No TPAOULIMOHHOW CXeme C orpaHu-
quBaOLWWM TOK Apoccenem u “crapre-
pom”. B obnactb gyBctBUTENHHOCTU WK
npuemHuka nonanaet ogHa wu3 CMNEKT-
pPanbHLIX NUHWIA U3NYYEHUs 3arNoNHAIOLLINX
namny NapoB pTyTu (puc. 8), Nnpomoaynu-
POBaHHas y[ABOEHHOW 4acTOTON NuTalo-
wero HanpskeHus. [Nomexu mMOXeT Co-
30aBaTk B 3TOM CNy4ae "mMuraHue”, cBoii-
CTBEHHOE He BMNONHE UCTPaBHbIM NIOMU-
HECLIeHTHbIM CBETUNBHUKaM.

49
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CNPABOYHbIA JINCTOK

E-maii: mail@radio.ru
Ten. 207-88-18

e 1, 2005

PAOKO
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MHave o6CTouT OEeno € HaxopawvMu
Bce Gonbluee pPacnpoCTpaHeHUE JIIOMU-
HEeCUEHTHbIMU NaMnamMn € “BNeKTPOHHLIM
HannactoM” — npeobpasopartenemM cete-
BOrO HaNpPsOXKEHUS B BblCOKOYACTOTHOE
(30...50 «kly). Nomexu ¢ aToi YacTtoToM
nerko Npoxoasat npegycmMotTpeHHole B UK
NpUeMHYKe GUNETPbI U AaXe NPY HeU3MeH-
HOV amMnIUTYAE Bbi3biBAIOT cpabaTbiBaHve
APY, pesko yMeHbLUAIOLLEW YyBCTBUTESb-
HOCTb MOgyns. Ee 3aBUCUMOCTU OT UHTEH-
CYMBHOCTV MOCTOROHHEro MOAYNVMPOBAHHO-
ro UK obnyyerua ¢upma—usroToeutens
He npueoauT. Hekotopoe npencTaeneHvie
O Hell MOryT AaTb NOKas3aHHLIe Ha puc. 9
aHAIONMMYHbIE 3aBUCUMOCTY OT a3 dekTuB-
HOrO 3Ha4YeHWs U YacToThb NynbcaLmii NuTa-
IOLEero mMogyfb HanpsXeHWsl, MexaHU3m
BO30eVCTBMS KOTOPbIX O4EHb MOXOX.

-Oco6eHHO MeLWwatoT NOMEXu OT JIIOMU-
HECLEHTHbIX fiaMn ¢ "3NeKTPOHHbIM Ban-
NacToM”, BbINOSHEHHBIM NO YNPOLLUEHHOW
cxeme, Hanpumep, € ogHononynepvop-
HbIM BBINPSMUTB/IEM CETEBOr0 Hanpsxe-
HUs 6e3 crnaxwBalowWero KoHAeHcaTopa
[ocTaToyHo emMkocTu. Uanydenve no-
AO6HbBIX namn ONOAHUTENBEHO NMPOMOLY-
IMPOBaHO 4aCTOTOW CeTU U ee rapMoHU-
kamu. lMpuyem ero orubaiowias vmeer
BecbMa UCKaxeHHyo $hopmy, nonobHyo
nokasaHHOM Ha puc. 10.

NoxHble uMnynbCel Ha Bbixoge WK
NPUEMHWUKOB B 3TOM CAly4ae NpakTUyecku
HenabexxHbl. YCTOMuVBL! kK N0A06HOMY 06-
nyyeHuio  nvwe  mogynu  TSOP5700
1 TSOP7000, kOTOpble HACTPOEHbI Ha Ya-
croty 455 kl'y, nexatyio naneko 3a npe-
[enamMuy cnektpa KkonebaHnii 3NeKTpoOHHO-
ro 6annacra.

Mogynn UK npuemMHUKoB, aHanoruy-
Hble ONWCaHHLIM, BbLINYCKAIOT W Opyrve
¢dvpmer. Hanpumep, SFH503 dupmbl
Infineon (Siemens) v ILMS5360 3aBopa
"UHterpan” (r. Munck, Benopyccus).

Marepuan noarotosusn
A. goarmm
r. Mockea

Pepaxrop — J1. JlomakuH, rpaiika — J1. JlomakmH

10.C. KoBTaHiok

Kves, MK-Mpecc
2005. — 416 c1p.

M‘“Mk

CorelDRAW 12 Ha npumepax

Knura B nerkoit v yenekarensHol ¢opme
Nno3BosAeT NOML30BATENIO C MUHUMAMLHBIM
YPOBHEM TMOArOTOBKM 33 CYWUTAHHbLIE [HU
0CBOUTL 6a30BbIE BO3MOXHOCTW MNakeTa
CorelDRAW 12 B o6beme, AOCTAaTONHOM A8
CaMOCTOATENbHOW paboThl. YHMKaNLHOM 0COo-
BGEHHOCTLIO KHUIM SIBNAETCA ee OpueHTaLus
VICKJIIOYWUTENBHO HA BOMPOCH! MPaKTUYECKOro
vicrnonbaoBanvs CorelDRAW 12, HauuHan oT
NPUEMOB CO343HWA MPOCTENLUMX PUCYHKOB
W 3aKaH4vBas HI0AaHCaMW MaKeTUPOBaHUA
W UBETOAENEHUS.

Kpartkoe copepxaxme KHUru

BeegeHve.

Denb 0. Tpebyetcn avsaiiHep co 3HaHWEM
CorelDRAW: Hayano pabotel B CorelDRAW,
CO3/jaHVe TEKCTOBOro O6bekTa U MNpsMoy-
ronbHUKa, OCHOBHLIX Mpynn 0OLEKTOB U Coe-
OVHUTESNBHBIX SIMHWA.

Jenb 1. HackanbHas XVBOMKUCL, Unu nep-
Bas pabota 8 CorelDRAW: nepeoe 3amaHve,
cosfaHve, U3MeHeHve pasmepa, obpeska
pacTpoBOro usobpaxeHus, annnvkauus, Coa-
[aHve MaKeTa PeKamMHON NICTOBKK.

DeHb 2. Man norotun, fa gopor: co3aaHue
COBCTBEHHOrO fIOTrOTUNA.

Denb 3. Pabota B ¢popmare BUBUTKU: CO3-
JAaHve U NesaTb BU3UTHOW KapTOYKW.

Jexb 4. XXusHb B OTTEHKax Ceporo: pek-
famMHas NMCTOBKa, HauWHan ¢ MaKETMPOBaHUA
CTpanvub! U A0 rpaduyeckux ap¢ekToB.

Benb 5. NpeaneyarHas noaroToeka U Bbi-
BOA, Ha TMEHKY, HauMHas CO CKaHWUPOBaHus
13 CorelDRAW, 1 3akaHuMBas Ne4aTHio MakeTa
JMCTOBKU v NOAroToBKOW pdf-daina.

[lenb 6. AByXUBETHLIV KaneHaapb 3a fAeHb.

Benb 7. Co3panve NONHOLBETHOMO KaneH-
napn, Bxioyas pabory ¢ Interactive Filf.

Henb 8. fopaboTtka MakeTa KaneHaaps.

DeHe 9. LiseTopenerve u nevarts NieHoK.

Denb 10. MNevats Tpaxa.

Ha kaxaeit peHb. KpaTkwit cnpaBoYHWK
nonurpau4eckux TEPMUHOB.

OAoKA  FOIIEE i

o a o, WWW.lotleca.ru
105318, Mockea, a/a 70, yn. LLiepbakosckas, 53

Ten./dakc: (095) 366-8145, 366-2429, 366-0922
E-mail: books@dodeca.ru

ANy TEX, YbE XOBBU — PAINO,
OTKPbIT MAFTA3UH!

Y Hac Bl MoxeTe npuobpectu:

— meTannouckartens "POINTER" —
3400 py6.

— Habop OCHOBHLIX 3IEMEHTOB AN
c6opk1 MUKPONPOLECCOPHOrO MeTal-
novckarens NM8041 — 830 py6.

— nporpammatop PIC-koHTponne-

poB — 550 py6.
— nporpammMatop YONN3y —
600 py6.

— nporpammartop PICSTART Plus
komnaHun Microchip (aHanor npo-
rpammatopa Picstart Plus komnaHuu
Microchip) — 2980 py6.

— BHYTPUCXEMHbI OTNaayvK ycT-
poiicte Ha PIC-koHTponnepax MICD
(MPLAB-ICD) — 1300 py®6.

— Habop "Hactotomep 250 MIny" —
4380 pyb.

— undpoBasn Wkana TpaHcBepa —

750 py6.
A TaKke paguoTexHUHecKue XypHasbl,
kHury, CD, ans6ombl cxem, HABopb! AeTa-
neii Ans CamMoCcToATeNbHOM COOPKY, KOp-
nyca, paguoaetanv, Marepuans v 06o-
pyAoBaHWe ons naiiku. Boicbuiaem Toea-
pbl No POCCUM HaNoXXeHHbIM NaTEXOM.

111123, r. Mockea, yn. 2-1 Bnaau-
mupckas, a. 3. Ten. (095) 305-69-11.

http://www.dessy.ru

e-mail: rediohobby@dessy.ru

* * *

PAOWOLAETANU ONA BAC!

Toproeo-NPOMBILLAEHHbIA XONAUHT
«HoBan» OCYLIECTBASIET NOCTABKy
PaANOKOMMOHEHTOB OTEYECTBEHHbLIX U
3apybexHbix Npoussogutenei Bcem
I0PUANYECKUM U HUBNHECKMM NULIAM B
nobyo Touky Poccum n CHI.

Y Hac Bbl BCTpeTUTE BHUMAaTesNbHoe
v 0o6poxenaTefisHOE OTHOLLEHUE.

Camble penkve KOMMOHEHTH —
TOXE y Hac.

Aobpo noxarcsames! Bydem sam ouets
paosi,

www.nowel.ru.

Ten.: 194-1800, 194-0074,

180-5330.

* * *

PAOUWOKOHCTPYKTOPbI BCex
HanNpaBfieHU, pasfUYHON CNOXHOCTU
M LEHOBOW OOCTYNHOCTU, HOBUMKH
paanonpuems. Kopnycel oans POA. Pa-
LNO3MEMEHTBI, MOHTaXHbI MIHCTPYMEHT
nmarepuansi. IBM-komnnekTyiowme.

Ot Bac — 41cThIV ONNavyeHHbIA KOH-
BepT ¢ Bawwum 06patHbiM aapecomM and
6ecnnaTHOro karasnora.

426072, r. NxeBcK,

a/a 1333 PTL, "MpomeTei”.

* * *

Beicbinaem noutoit 3aanporpsmMmmn-
pOBaHHbIE NO BaleMy 3aKa3y MMK-
poxkoHTponnepbt, MMN3Y n op. Ha-
npuMep, CTOUMOCTb 3anporpamMmupo-
BaHHoro PIC16F84 npubnuantensHo
180 py6. Katanor 6ecnnatHo.

380028, . Pa3aHb, a/qa 8.

E-mail: prset@maii.ru
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CpaBHUTEIbHO HEeABBHO B NMPOARAaXe MNOSBUIUCH MOSIHOUBETHbIE CBETOANOAbl, COCTOSILLME U3 HECKOJIb-
KuUX MCTOYHMKOB PasHOro yeera, cobpaHHbIX nod oaHou nuH3oi. Texkue ceBeTogmnoabsl MOryT CBETUTLCH

Kak ogHuM n3 TPpexX OCHOBHbIX L|BETORB:

KPBCHbIM, 3€/1eHbIM, CUHUM, TBK U APYruMU UBETaMyU raMmpl, €c-

nu HanpsxeHne nurains 6yner noAaHo OAHOBPEMEeHHO Ha HeCKONbKO KPUCTAaNNoB. -
HUcnonb3oBaHmne Takux CBEeTOAVMOAOB B UIPyLIKe, OnucaHHoOW aBTOpoM B cTaTtbe "TabapurtHbie OrHm) =

wnHonnarversH” B "Pagmno”, 2003, Ne 8, c. 58, caenaer ee 6onee npuBneKaTenbHOM.

B HEWHWA BUA NONHOLBETHOIO CBETO-
ovoga tuna LF-SWAEMBGMBC wnun
LF-SWAEMBGMBW ¢upmbl  Kingbright
nokasaH Ha puc. 1. Bce yeTbipe kpucran-
na TBKMX CBETOOVMOLOB pasMeLLeHbl

Puc. 1
1. 8,6 245
24l
11,14 I
s N\ V. AT
- ..!= o “Q B e { meme—
2 o ﬁlul
1, 4
259 !

Puc. 2

B KPYIIOM Kopnyce avamMeTpoM 5 M.
Kaxablin cBeETOANO A, COOEPXUT NO OOHOMY
KpUCTanniy KpacHOro M 3eneHoro UBeToB

CBe4YeHUs U Ba KpUcTasia CUHEero LiBeTa.
Pasmepbl v LIOKONEBKAa CBETOAMOAA NPU-
BEJEHbI Ha pUc. 2.

nsa uccnepoBaHMs LBETOBBIX BO3-
MOXHOCTEW Takux CBETOAMOZOB Bbin CO-

>+
R7
Rl R3 Ry 10K
10k 10k 10K
AR2 R#[)  []R6 RE 2
350 ss0ll Vo 7] 390
%
HL1 >—
LF-5WAEMBGMBW
Pue. 3

6paH HecnoxHbIn yaen (puc. 3). C nomMo-
Weio NepemeHHbix peavctopoB R1, R3,
R5, R7 MOXHO OTOensHO perynvpoBaTtb
TOK Yepes Mobor KpucrTann v, COOTBETCT-
BEHHO, CYMMapHYI0 SPKOCTb U LIBET CBE-
YeHusi cBeToagviona. Hanpumep, npu cme-
LWUMBAHUM B OMpeaeneHHbIX Nponopumsx
Many4aemMon CBeTOBOI 3Heprum "3eneHo-
ro” U "CUHero" KpucTasnoB MOXHO Nony-
4uTb rony6on uset. MNpu cmewwmBaHUK
KpacHoOro 1 3esieHoro LBETOB NONY4UTCS
wenTwii. Ecnv TouHo nogoBpaTtk Becosble
k03¢ PUUMEHTbI LIBETOBOM SHEPrUU TpEX
OCHOBHbIX LBETOB (KpacHOro, 3eneHoro,
CUHEro), MOXHO MoNy4uTb 6enbili LBET.
Cxema nepepaboTaHHON 31eKTPOHUKU
YNOMAHYTOW WrpyllKU npuBegeHa Ha
puc. 4. B HOBOM BapvBHTE OBYXKPUC-
TasnbHble CBEeTOAMOAbl 3aMEHEHbLI YEeTbl-

e ‘

R~
PEXKPUCTABHBIMU, YTO NO3BOSAET 0TG- 51#7‘ "3’731{
paxate Goreluee pasHoobpasve LBETO- e
BbiX OTTeHKOB. KonvyectBo cBeToouonos
YMEHBLUMIOCH A0 LWECTU.

Kpome Toro, nepBoHaqanbHblii Bapu-
@HT UrpyLKy ZONONHEeH reHepaTopoM UM-
NyNbCOB NPAMOYroSibHOW ¢$HOpMBbI C pery-
NUPYEMOIN CKBaXXHOCThIO, 4TO NO3BOJSIAET.
pasHooBpasnTbL CBETOBYIO KapTuHy. [eHe-
partop BbINONHEH Ha 3nementax DD1.1,
DD1.2, anemeHTtel DD1.3, DD1.4 Beinon-
HsoT pornb OydepHoro kackana.

PaBoTtaeT ycTpOACTBO creayoLmm o06-:
pasomM. Korga Ha Bbixoge reHeparopa (Bbl
sogbl 10, 11 DD1) BeICOKMIN nOrvyeckuii
YPOBEHb, TpaHaucTop VT1 3akpwT. B 310
BpEMA B CO34aHVWN CBETOBOWN KapTUHbI .4
NPUHMMAIOT y4acTUe YETbIPE MUraloLwmx .

ceetoavona HL1—HL4. Fockoneky yac-. -
TOTa U JIUTENBHOCTB BCMBILUEK UX He 0an-"~  *
HakoBas, LBETa CBEYEHVs] CBETOAMOMOF -~ : °

HL5, HL6 6ynyT mensaTbes. Hanpumep, ec - Lo
m B KaKOM—TO MOMEHT Bpé&menn Oymy -
CBETUTBCH "KpacHble” caeTop.Mop,u HL1,
HL3, To 6yoyr ropetb TONBKO “CUHUA"
1 "senewblin” kpuctannbl HLS, 4yto npu .
CMeLMBaH1N nacT UBeT, Grnskui K rony-

6omy. A y ceetopuona HLE GynyT ropeTb.

BCe YeTbipe KpucTanna, obpasysi po3osa-- -

ThilA OTTEHOK cBeveHusi. Ecnv B gpyroi
NPOW3BOMLHEIA MOMEHT BRPEMEHUW 3aXIyT-

¢ HL1 n HL4, 10 HL5 BCNbIXHET HacbILLEH-

HbIM CUHUM; ecnu xe ByayT ropetb HL3, . &
HL4, To HL5 cTBHET »enTbiM, a HL6 — ma .
JIMHOBBIM.

Korga Ha Bbixopax anemeHtoB DD1.3,
DD1.4 cka4kOM yCTaHOBUTCH HU3KUIA YpO-
BeHb, OTKPOETCA TpaHaucTop VT 1, muraio- . -
LME CBETOAMOAbI OKAXYTCH YaCTUYHO 3a- &
LWWYHTUPOBaHbI, HanpsXeHve nUTaHus -
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HL1—HL4 cTaHeT meree 2 B v oHv nepe-
cTanyT paboTtate. B 310 Bpemsa 6ynyT He-
NPepbIBHO CBETUTLCA BCE KPUCTaNsbl CBe-
Tooviogos HLS, HLG.
MpoooMmKUTENLHOCTL TAaKoro COCTOS-
HWS 3aBUCKT OT NOMOXEHUS OBUXKA nepe-
MeHHOro peaucropa R7. Ecnv oH Haxo-
OVTCA B CPeHEM MOMOXEHWUM, TO LMKIbI
paboTa/naysa MuramoLx CBETOAMOLOB
6yayT paBHbI LWECTU ceKkyHaaM. YTobbl

T T T —— 1
| |
w2, iz | A, 03] x, Ais HL1, HL3 L5661D V1
: Sb/ 63’ GD/ @D/? | HLZ K% L36BGD K614
' i ‘ fact
L
‘ I S g 1 Dot K56101A7 R
Vo2 i< l 12K
| e g i e '
[ Nl ol NI Lt V0% l1p0x
T LS AR A i &
. o HLEHLE |
I S g S| 3 LF-5WAEMBGHEW I Hk
. 1| 8 BLos
I = P ! 220mMKX758
| m R3 “O TR
: 71360 wm i /1360 | K BsiB 1% DI '
# Zr I o 1T
B T | m}—ﬁﬂ'z" by ==
| Tvor 1+T vps T-
I R aarras e
et S| & %S n6n | V5o Kewb7 001 |
1 1 7
Puc. 4

npu paboTe reHepaTopa BpeMazaganwme
okcuaHele koHaeHcaTtopel C1, C2 He ne-
pe3apsxanncb B o6partHoi ois HUX No-
JNIAPHOCTU, KaXabii KOHOEHCATOP 3aluyH-
TupoBax anonom (VD7, VD8).

Bce ykazaHHbIe Ha CxeMe CBeToaMoab
UMeloT avameTp kopnyca 5 MmMm. Muralo-
Me KpacHble MOXHO 3aMeHUTb Ha
L-56BHD, L-56BSRDB; mvraioluve aene-
Hele L-56BGD — Ha xenthie L-56BYD.

BMECTO muraiwmx CBETOAUOAOB CeEpum
L.-56B MOXHO WCMNOMbL30BaTb aHanorny-
Hble, HO APYroro paamepa, HanpruMep, ce-
puit L-36B, L-796B, L-816B. MNonHouseT-
Hble CBETOOAMOObI MOXHO 3aMEHWUTb Ha
LF-SWAEMBGMBC. MoxHo nonpo6oearb
M OTeHeCTBEHHLI NONHOLBETHEIN Ccynep-
apknid Tuna COK-L-2-60, nmelowmii nux-
3y avameTpom 10 MMm.

BmecTo TpaHanctopa KT814A nogoi-
netr moGolh va cepuin KT814, KT816,
KT835, KT644, SS8550, 2SA910. Mukpo-
CxeMy MOXHO 3ameHuTb Ha S564J1A7,
KP1561J1A7, CD4011A. Oviogbl — niobbie
na cepuin KA510, KO521, KO522 unun
1N4148. OkcngHble KOngeHcaTopbl —
K50-35, K50-24, HenonspHbliit — Kepamm-
yecknit K10-17. MocTosHHbIE pPEe3ncTo-
pul — MJTT, C1-4, C2-23, nepeMeHHbIil —
CN3-30A, CN3-33.

Nrpyliky MOXHO nutate OT 6rnoka
C BbIXOOHbIM CTAOMNU3UPOBAHHLIM Ha-
npsxenvem 12...13 B, cnocobHoro otaoa-
BaTb TOK B Harpy3ky He menee 100 MA.
Ina pemMoHcTpauuu paboTel rOTOBOM
KOHCTPYKLUN MOXHO UCNOSib30BaTh 1 6a-
Tapew, COCTaBMEHHYIO M3 NocnefoBa-
TeNlbHO COEAMHEHHbIX ranbBAHUYECKUX
3MEMEHTOB N aKKYMYNSTOPOB.

Mopn6opom peanctopoe R2, R6, RS
YCTaAHaBMVBAIOT HYXHYIO APKOCTb CBETO-
AVOLOoB.

Penaxrtop — B. WsaHos,
rpagmxa — 10. AHapees, A. flonrwii;
¢oro — asTopa

‘Mya3bikanbHas WIKaTysIKa

C CeHCOPHbLIM ynpasJjieHnem

-A. TYPSUHCKWHA, r. MockBa

3Ta urpyLuKa TUXO CTOUT [0 TeX Nop, MNoKa ee He BO3bMYT B PYKM.
A nonas B pyKky, OHa HAYMHAaET NPOUIrPerIBaTh MY3bIKY [0 TEX NOP, No-
Ka ee CHOBa He OCTaBsT 6e3 aHUMaHUs.

vy Cekpe'r" UIPYLUKM NPOCT — Ha 3a4-
HeW CTEHKe ee Kopnyca pacrnono-
XEH CEeHCOpHBIM AaTuuK, pearvpyloLLnin
Ha NPYKOCHOBeHUE PyKU. OH-TO BKNIOHAET
Y BLIKIOHAET My3blKasbHbli aBTOMAT.
YcTpoiicTeo (pmc. 1) COCTOMT U3 ABYX
OCHOBHbIX Y3noB: CO6CTBEHHO My3blKarb-
HOrO aBTOMAaTa, BLINOMHEHHOrO HA CneLw-
anManpoBaHHOW "My3blIKanbHOW™ MUKPO-
cxeme YMC7 (DA1) — My3bikanbHOr o CUH-
TeaaTopa — v yana CeHCOpPHOro ynpasne-
Hus, coBpaHHOro Ha 3neMeHTax MUKPO-
cxembl DD1. C BbixOfa MY3bIKaSibHOMO
cuHTeaaTopa (BeiBog 1 Mmukpocxembl DAT)
curHan nogaeTcs Yepes KoHgewcatop C3
Ha yCunuTesis MOLLUHOCTU Ha TpaH3uCTo-
pax VT1, VT2, HarpyXeHHbIi Ha AvHaMn-
Yeckylo ronoeky BA1. Ovop VD4 cnoco6-
CTBYeT paspsgke koHgeHcatopa C3 BO
BpEMS Nay3 MMNyNLCHOrO CUrHana.

Yaen ynpaeneHus BkmodaeT B cebs
TakTOBhIM reHepaTop, cobpaHHbIf Ha ane-
meHTax DD1.1—DD1.3 v peaunctope R1,
CEeHCOpHOro garyuka (nnactuvHel E1, E2),
YCUNUTENS NEPEMEHHOIO HANPSXeHNs Ha
anemente DD1.4, BoinpsMutens (netek-
Topa) Ha avonax VD1, VD2 n uHeepTOpa
Ha anemente DD1.5, BbIXOA KOTOpPOro
NOAKNIOHEH Yeped anog, VD3 kK ynpaensio-
weMy Bxogy (BbiBOg 13) My3bIKanbHOro
CYHTE3aTOopa.

Mcnonb3oBanve ABYX ANOOOB B AeTeK-
TOpe NO3BONAET OMPAHUYUTE HUXKHWIA YPO-
BEHb AETEeKTMPYEMOro CurHarna v noBbi-
CUTb NOMEXOYCTONHMBOCTL YCTPOMCTBA.

YacToTa TakTOBOrOo reHeparopa Co-
cTaenseT npumepHo 300 ki, amnnTyna
MMNyILCOB 6nmnaka K HaNPSXXeHUIo NuTa-
Hua. C BLIXOAA reHeparopa VMMNynbChl
NoCTynalT Ha nnacTuHy E1 ceHcopHoro

parunka. MnactuHa E2 patyivka nogknio-
YeHa KO BXOLY yCUIMTENs Ha 3nemeHTe
DD1.4.

Jatuvk npencraenaer cobo aee men-
Hble NNACTUHELI, PACNONOXEHHBIE B OAHOW
nMOCKOCTN Ha pacctoshumm 1.2 MMm.
Mpy 3TOM eMKOCTb MeXAy nracTvHamn
HEBENvKa WU COCTaBnAeT eouvHWLbLI MNUKO-
dapag. Mo3ToMy B MICXOOHOM COCTORHUU
(OXxvaaHWe) NnepeMeHHOE HanpPsXXeHEe Ha
BxOAe YenuTens 6rmMako K Hymo, pexXymel
yocunuTens U MHBepTOpa onpenensiorcs
TOMBKO PEXMMAMU VX HAYalbHOro CMe-
LEHVA NO NOCTOSIHHOMY HAMPSIXEHUIO.
Ha BbixOgie VHBEPTOpPA HU3KUKM ROrUHec-
KWA YpOBEHb, My3biKaribHBIM CUHTE3aTop
BBIKNIOYEH.

Ecr Tenepb MpYKOCHYTbCA K 0Geum
nnacTUHaM NanbLUaMy pyku, CBA3b MexXIy
nnacTvHaMy 3HAYUTENBHO BO3PACTET, 4TO
NpVBEeLET K COOTBETCTBYIOLLIEMY YBENNHE-
HUWIO UMNYNBCHOMO HaNpPsXeHUs Ha BXoAe
ycvnntens (Bbieog, 3 anementa DD1.4).
Mocne ycuneHns 1 AeTeKTMPOBaHUS Cur-
Hana Ha BXxoAe UHBEPTOpa NOSIBUTCH HU3-
KW NnornHecknin ypoBeHb, a Ha €ro BbixO-
Ae — BbICOKWIA, paspeljalowmii pabory
CuHTe3aTopa. 3a3By4uT mMenopws. Ecnu
yOpaTb narnblbl C CEHCOPHOIO OaT4iuka,
Menoays Bce paBHO NPOUIPAETCA N0 KOH-
ua. lna nepeknioNeHs Menogunin CRyxmt
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Tuna 316 unu umMnopTHeIX Tuna AA. Mo-
Tpebnsiembiit yCTPONCTBOM TOK B peXUMe
oxuaaHus He npesbitaeT 0,1 MA, B pe-
XMME MakKCUManbHOW rPOMKOCTM —
15...20 mA.

Jetanu yctpoiictBa MOHTUPYIOT Ha ne-
yaTHOM nnarte (puc. 2) N3 oAHOCTOPOHHE
HONbrupoBaHHOrO0  CTEKNOTEKCTONMUTA.
Mukpocxemy DA1 xenatenbHO ycTaHoO-
BUTb B MaHenbKy, 4TO NO3BONMUT B Aafb-
Helwem MeHATb Habop menoawin 3ame-
HOI MMKPOCXEMBI. YCTaHaBnMBaTb MUKPO-
cxemy YMC8 HexenaTenbHO, MOCKONBKY
OHa paccyvTaHa Ha MeHbLUee Harnpsaxe-
HWE NUTaHWsA.

Mnaty, AHaMUYECKYIO TONOBKY W UC-
TOYHUK NUTZHWA Pa3MELLAT BHYTPW KOp-
nyca (puc. 3), @ CeHCOPHLIV AaTyuk — Ha
CbeMHOM 33Hei Kpbilke. Buiknioyatenmn
SB1 1 SA1 MOXHO yKpenuTb Ha 0aHOM K3
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KHOTOYHBIM BbIKIO4aTenb SB1 (ans ynpo-
LLLEHUS KOHCTPYKLMW €ro MOXHO He ycTa-
HaenuBarb). Jetanm VD3, C2 cnyxar ans
NOBbILLUEHUS TIOMEXOYCTONYMBOCTH.

B ycrtpoiictBe MCNonbL30BaHbI LLUMPO-
KOpacrnpocTpaHeHHble 3neMeHTbl. Kpome
yKa3aHHbIX H2 CxemMe, TPaH3UCTOPbl MO-
ryT 66Tk NOG0N ManOMOMOLLHbIA CTPYK-
Typbl n-p-n, Hanpumep, KT3156 (VT1),
nobow cpeaHei MOLLHOCTU CTPYKTYPHI pP-
n-p, Hanpumep, KT814E (VT2). Pe3ucTo-
pui R1, R3 — MJT-0,125 nnu MT-0,125,
ocTanbHble PE3VCTOPH M KOHOEHCAaTo-
pbl — BeckoprycHble (4nn) TUNopasmMepa
1206, 0805 nn6o apyrve manorabapvT-
Hble. Juoab — nobble ManoMOLLHbIE Bbi-

cOKO4acTOTHhie cepuin K521, K522
nnu uMnopTtHole 1N4148. luHamuyeckas
ronoeka BA1 — niwbas manomouHan
oTevecTBeHHas nNMBo UMMOPTHaNA GO 3BY-
KOBOW KaTyLLUKOW CONPOTUBNEHWEM T10-
CTOAIHHOMY TOKy 6—8 OMm. KBapueBbiii
pe3oHaTtop — MWHWATIOPHBIR KPYrNbli.
CeHcopHbIi gatynk NpeacraenaeT coboi
nnacTuHy pasmepamun 80x60 Mm 13 on-
HOCTOPOHHe ONBIMPOBAHHOrO GCTEKII0-
TekctonuTa TonwmHown 0.,5...0,75 Mmm.
B ueHTpe nnacTuHbl pe3akoM yaansawoT
donbry, 4To6bl NONYYMNCH 3a30p LWMPU-
HoM 1...2 MM. McTouHuK nuTaHua GB1 co-
CTaBneH U3 AByX NOCNENOBATefNlbHO CO-
€AWHEHHBIX ranbBaHUYECKMX 3NEeMEHTOB

BOKOBLIX CTEHOK kopriyca nvbo Booblye

OTKazaTbCA OT HMX — B 3TOM BapuaHte ™ '

B HYXHbliA MOMEHT (KOria Urpylika mc-
NONb3YETCH) UCTOYHUK MUTaHUs MOAKIIIO-
YaloT K YCTPOICTBY, CKaXeM, C NMOMOLLbIO
MUWUHUATIOPHOrO paskema.

BHelwHWit BUA WrpyLLKK NOKasaH Ha
puc. 4. CobpaHHas 6e3 ownboK U3 mc-
npaeHLIX getaneil, oHa He TpebyeT Hana-
xvBaHua. MNpu HeobXoAUMOCTU yMEHb-
WWTb FPOMKOCTb 3BYKa MOXHO PEKOMEH-
A0BaTh BKIOYUTL MeXay 6a30i TpaH3uc-
Topa VT1 u anemeHtammn C3, VD4
NOMNONHUTENLHBIN PE3NCTOP.

Pepnaktop — B. ViBaroB, rpagmka — K0. AHzapees,
¢oro — E. Kaprayxos
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YCTPOUCTBO 3aLMUThI
pagvoannaparypbl OT NPEBbILLIEeHUs
NUTaIOLLLEro HaNpsXeHUs

M. HEYAEB, r. Kypck

3awmra paguoannapatypel, 0COGeHHO AOPOrocTosL e, OT npe-
BbILUEHMS] NMUTAIOLWEro HarnpsXeHWUs: SB/INeTCH BaXXkHOM npobnemoii,
KOTOPYIO NMPUXO[ANTCA pewats paguomoburenam. B gaHHoM cTaTtehe
obcyxgaroTca pasnuyHbie NOAXOAbl K pelLueHunio 3Toi npobnemsi
¥ npepnaratoTcs onUCaHns NPaKTUYeCKNX KOHCTPYKLMNIA.

agaLsa 3awmTel paauoannaparypsl oT

NOBLILLEHHOIO HANPSHKEeHWst OCOBEHHO
aKTyanbHa Npy NuTaHuy CUIbHOTOYHOTO
HW3KOBONETHOrO nNpubopa, Hanpumep
TpaHcuBepPB, OT ceTeBoro 6noka NuraHust
C KOMMNEHCaUWOHHbIM CcTabunusaTopom
HBNPSHKBHUS. B 3TOM cnydae npu BbIxoge
n3 crTpost (Npoboe) perynupyloero ane-
MEHTa cTabunmuaaTopa, 4aiLie BCero Molit-
HOrO TPaH3UCTOPA, K LUMHE NUTaHWS TPaH-
cvBEpa OKa3bIBAETCH MPWNOXEHHLIM Ha-
NpsKEHWE € BLIXOAA BbINPAMUTENS, npe-
BbILLAIOLWEE HOMUHANBHOB HaMNpPsXXeHUB
nutaHus B 1,5...2 pasa.

[nst 3aLMTHI OT NPEBbILLEHNSt NUTAIOLLE-
ro HaNPsXBHWS Ha BbIXOAE CTabunuaatopa
HanpPsHKeHWst HacTo YCTaHABMBAIOT rnas-
KYIO BCTABKY, & MEX Y BbIXOAHbIMV KNeMMa-
MW — MOLLHBIA CTaBUNUTPOH nnn TpUHUC-
Top. OpHako nopobHas 3awmra cTpagaeT
HepocTarkom 3¢ dexTMBHOCTU. 1eno B TOM,
HTO NPV NCNOAL30BaHWUK CTabUNUTPoHa ero
HanpsbkeHue nNpobost AONXHO GbiTb Ha
1...2 B 6onblue HOMMHaNBHOIO BbIXOAHOIO
HanpsbkeHust. Npy MEHbLEM 3Ha4YEHU HA-
npsbkeHyst Npobos yepes cTabunMTpoH Mo-
XET NpoTeKaTb TOK, pacxoayemblii Gecno-
ne3Ho. Kpoms Toro, crabunMTpoH umeeT 3a-
meTHoe auddepeHumansHoe COMNpoTUBIe-
HUE ([oNu 1 eavHWLEL OMa) 1 Npy Toke 6o-
Jiee HECKOsbKMX amnep Ha Hem Bynert 3ameT-
HOE NaAeHNE HanpshkeHyst, [a v HANTY Takon
cTabunutpoH He npocto. Moatomy nNpu
cuneHOTOHHOM noTpebutene (5...10 Au 6o-
nee) YBLLE MPUMEHSIIOT MOLUHBIA TPUHUC-
TOpP, KOTOPLIM YNPaBsieT Kakon-nbo Nopo-
roBoili 3nemeHt. Ho 6uicTpoaeticTene Bcero
ycTpoiicTea B niobom cny4ae orpaHunyieHo
NnaBekyM NpegoxpaHutenem. A 3a Bpems
neperopaHnst NPOBOAOYKK NpeaoxpaHuTe-
ng 3alyuiaemMblii NpUbop BNONHE MOXET
BbliATU U3 CTPOS.

Ecnu B yCTPOICTBB 3a1uMThl NPUMEHUTD
MOLLHLIE NONBBblIE MNBPBKNIOYATENbHLIE
TPaH3UCTOPLI, TO YyAaeTcs CAenarb ero
MNOANHOCTLIO 3NEKTPOHHBIM U K TOMY Xe
3HAYUTENBHO NOBLICUTE BLICTROAENCTBME.

PaspaboraHo
8 naboparopum
xypHana "PAONO"

CeeneHnsi 0 MOLLHbIX MONEBLIX TPAaH3NCTO-
pax NpuBeaeHbl B CTatbe "MoliHbie none-
Bble NEPEKNIoYaTENbHLIE TPAH3UCTOPHI
duvpmbl Internationel Rectifier”, ony6nuko-
BaHHOI B "Paguno”, 2001, Ne 5, ¢.45.
Cxema anexTpoHHOro ycTpOWCTBa 3a-
LTbl NOka3aHa Ha puc. 1. B ero cocras
BXOASAT NEKTPOHHDIM KNIOY, BbINONHEHHI
Ha nNoneeom TpBH3ucTope VT1, komnapa-
TOp HanpsbkeHust Ha Mukpocxeme DAT (aTo
MUKpOCXeMa napannenbHoro crebunuaa-
TOopa HanPsXXeHWs) 1 TMPUCTOPHDI ONTPOH
U1. YcTpoiiCcTBO BKNIOHABTCS B NMIOCOBYIO
LUMHY NUTaHUSA, a 4To6bl NOTEPK HA HEM He

MUKPOCXeMbI CTaHeT 6onee 2,5 B 1 Tok 4B-
pes Hee Pe3KOo BO3PACTET. 3TOT TOK NOTEHET
4Yepes uanyyaloLmii auon OnNTpoHa, OH 3a-
ceeTutes, (HOTOTUPUCTOP OTKPOETCS, Ha-
NPSPKBHNE HA HEM cTaHeT meHbwe 1 B, no-
3TOMY TPaH3UCTOp 3aKpoeTcs u obecTouuT
CcTabunm3aTop HaNpPAXeHKs, B 3HAYNT, 1 Ha-
rpy3ky. B Takom cocTosiHum yCTpoicTBeo By-
AET HAX0AUTLCS A0 TEX Mop, NoKa Ha BbIXO-
AB BbINPSMUTENSt ECTb HanpsbxeHue. Ecnn
6noK NUTaHNst OTKNIIOYUTE OT CETK, TO MOCNB
paspaoku KoHaeHcatopa (punstpa B Bbl-
npsmMuTene hoTOTUPUCTOP 3aKPOETCH U YC-
TpoiicTeo ByAeT CHOBa rOTOBO K 3arycky.
OCHOBHBIB NapaMeTpbl YKasaHHOro Ha
CXEME TWNa TPaH3nCTOPa TAKOBbI: COMPO-
TUBMEHNE OTKPLITOrO kaHana — HB 6onee
0,11 Om, makcumanbHbIA TOKk cToka — 18 A,
npenensHoe HBNPSXKEHNE CTOK—UCTOK —
55 B. Mpu ToKE Harpyaku okono 5 A nape-
HWE HanpsXXeHust Ha TPaH3UCTope cocTa-
suT 0,5 B, a paccensaemast MOLLIHOCTb —
2,5 BT, noaToMy TpaHanctop HBo6xoaumo
YCTaHOBWUTb Ha HEGONbLIOK papmaTop.
Mpn Gonbluem TOkE Nnoulank pagvaTopa
Heobxoanmo yeenuyutb. Ecnv Tok Harpya-
ku gocTuraet 10...20 Aw 6onee, 10 cneay-
€T NPUMEHUTb TPAH3UCTOP € MEHBLLUUM CO-
NPOTUBNEHWEM OTKPLITOrO kaHana ua 1ab-
nuubl, NPUBEAEHHOM B BhILLEYNOMSAHYTOM
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BAVSI HA BLIXOAHOB HANPSHKEHWB, BKIO-
YaTb YCTPOMCTBO NyHLLE MEXY BbINPAMUTE-
nem 1 cTabrunu3aTopomM HanpPsHKeHUs.

PaboraeT OHO cnegylolym obpasom.
Korza Ha Bbixoae BbINpsMUTENs NOsBISETCS
HanpPsHXKEHVB, OHO OKa3bIBAETCH MPUIOXEH-
HbIM MEXOY UCTOKOM 1 3aTBOPOM TPaH3UC~
Topa VT1 (uepBs3 pesvctop R3 u ceeToavon
HL1) » TpaHaucTop VT1 otkpbiBaercs. bna-
rofapst TOMy HTO COMPOTUBEHWE KaHana
TPaH3UCTOPa HEBBIMKO, NAAEHVB HANPSKE-
HWSt HA HEM, paxe npu 6osbLLIOM TOKB, By-
OET Take HebonbwmM. BeixogHoe Hanps-
XeHue cTabunmaaTopa Yepes pesnCTUBHDII
nemmtene RSR4 nocryneet Ha ynpasnsio-
i Bxoa Mukpocxembl DA1. Ecnu Hanps-
XEeHune Ha aTom Bxoae Gyaer mexee 2,5 B,
TO 4uBpEe3 MUKpocxemy ByneT NpoTekarb TOK
He 6ones 1 MA, NO3TOMy M3NyHaloLLMIA AMOL,
onTpoHa He ByLeT CBETUTLCS, a POTOTUPUC-
TOp OCTaHETCs B 38KPbITOM COCTOSIHUM.

B cny4ae, ecnu BeIXOOHOE HaNPSXEHVB
crabunusaropa (1. €. HanpskeHWe Ha Ha-
rpyske) NPEeBLICUT YCTaHOBBHHOE 3HBYE-
HWE, HaNPSHKEHVE Ha yNpaBnsioLLeM BXoae

cratbe, Hanpumep, IRF4905 ¢ napamveTpa-
Mu: conpoTueneHns kadana — 0,02 Owm,
Tok — 52 A, Hanpsixenne — 55 B.

Mockonbky HaNpsbkeHue 3aTBOp—MUC-
TOK, OTKPLIBAIOLLEE MONEBOW TPaH3UCTOP,
cocrtaenseT 4...4,5 B, TO HBNPsHXEHUE Nn-
TaHus, Npy KOTOPOM YCTpoicTeo paboTa-
BT HOpMabHO, AOMKHO ObiTb HE MeHee
10 B. Npu HanpsbkeHUn Ha BbIXOAE BbiNpsi-
mutenst 6onee 20 B mexay kaTtopom cee-
Toamnopa HL1 n ncrokom TpaHauctopa VI
HaA0 YCTAHOBWUTL ManoOMOLLUHLIA cTabunn-
TPOH C HanpsbkeHvem crabunuaaumn
12...18 B (KC213b, KC515A, KC518A
nT. n.). Ecnu HeT HeO6X0AUMOCTU B UHAN-
Kauun aBapum, CBBTOAVOA, U3 YCTPOUCTBA
AONYCTUMO UCKNIOYUTb, YCTaHOBUB B3a-
MBH HETO NEPEMBbIYKY.

Mpw CNoNb30BaHKN YCTPOICTEA 3aLLy-
Tbl B 6NOKE NUTaHus paauonepenaloLLeit
annapartypbl HB €ro BXOAE W BbIXOAE ANst
33LUMTBI OT BO3MOXHBIX MOMEX XeNnaTenbHO
BBECTV GNOKMPOBOYHLIE KOHAEHCATOpbI
emkocteio 0,01...0,1 mk®, nyuwe Bcero
BeckopnycHblie K10-178 nnu aHanoru4iHole.
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B ycrpoiictee AONYCTUMO NPUMEHUTB
cneaywwue paetanu: ontpoH U1
AOY103 ¢ mobbiM GYKBEHHBIM MHAEKCOM,
mukpocxema DA1 — TL431, noneso#
TPaH3UCTOP C p-kaHanoM BelGMpaloT No
yKasaHHOI4 BelLLe Tabnuue, Npy 3ToM yaa-
€TCS YBENMYUTL BBIXOAHOM TOK YCTPOHCT-
Ba W YMEHBLWUTL MaAeHNe HanpsXeHus.
Ceetoanon nooxoaur noboii, ¢ gonycTu-
MEIM TOKOM He MeHee 20 MA, noacTpoey-
Helit pe3uctop — CM3-19, nocTtosHHbIE
peauctopel — MNT, C2-33, P1-4.

Bce peranu pasMeLLaloT Ha nevaTHon
nnare u3 0AHOCTOPOHHE GONBrMPOBaHHO-
ro CTEKNOTEKCTONUTA, 3CKU3 KOTOPOI NO-
Ka3aH Ha puc. 2. lNpu npumeHeHun Gonee
CMNLHOTOYHOMO TPaH3UCTOPa, WK B CNy-
Hae pasmelleHus ero Ha paavarope, Bbl-
BOAbl TPAH3UCTOPA COEAMHSIOT C NNaToM
KOPOTKUMK OTpE3KaMu NPOBOAA C Ceve-
HWEM, COOTBETCTBYIOLUMM MakCUMansHO-
MY TOKY Harpysku.

HanaxweaHue ycTpoitcTBa 3alUTEl CBO-
AUTCSH K YCTaHOBKE NOACTPOEYHEIM pesuc-
Topom R4 HanpsxeHus cpabaTtbiBaHus. Ho-
MuHan peauctopa R3 Beibupalor ncxoas us
3Ha4veHus paboyero Toka CBETOAMOoAA.

Mpo6nemy oTBOgA Tenna Npy GONBLUKMX
TOKax 4epes3 TPaH3UCTOP MOXHO PeLunTb
cneaywowmm obpasom. Ecnu umeercs He-
rOAHLIU UM HEHYXHbI TPAH3UCTOP B KOP-
nyce ¢ BuHTOM (KT606, KT904, KI903,
KIM904), To ero MoXHO UCNONL30BATL B Ka-
4ecTae TennooTBoAa. Ns 31oro BEpXHIOW
4acTb TPaH3UCTOpa Haao akkypaTHO yaa-
JIUTb, OCTABMB KepaMmnyeckylo waiby. 3a-
TEM BbiPaBHVMBAIOT NOBEPXHOCTL LAk,
He yaansas MeTannsauvi, 1 3anyXxueaioT
ee. Ha 31y nnowaaky npunavealor TpaH-
3aucrop VT1. lNperMylecTeo Takoro Ten-
NOOTBOAA COCTOUT B TOM, YTO BCE 3MEKT-
pOAbI NONEBOro TPAH3WCTOPa OKa3bIBAIOT-
CSl U3ONNPOBAHHLIMWK OT BUHTA, U €ro MOX-

Ho 6yner ycraHaenuears B no6OM yao6-
HOM MeCcTe HEeNnOCPEeACTBEHHO Ha LLACCHU.
Kpome Toro, Ha atoM TpaH3McTope MOXHO
3aKpenuTb NNaTty, caenas Takum o6pasom
MOAYNbHYIO KOHCTPYKUMIO. 3CKU3 nevar-
HOW NniaTel ANs 3TOro cnyyvas (YyCTponcTeo
¢ TpaHaucTopoM IFR4905S, 6es ceeToamn-
opga u co crabunMTpoHOM) nokasaH Ha
puc. 3. Mnaty NnpyvnavBaloT HenocpeacT-
BEHHO K BbIBOAAM TPaH3MCTOpa U 3akpen-
AT 3NOKCUAHLIM KNeeM (puc. 4).

OnucaHHoe YCTPOWCTBO MOXHO yCTa-
HOBWUTE U Ha BeIXOge crabunusaropa Ha-
NPsXeHWs, B TOM 41Cne B paHee UaroToB-
NeHHbI 6nok nuranmna. Kpome Toro, no-
AOGHBIM YCTPOMCTBOM MOXHO OCHacTWThL
cTabunusaTop HanpsXxeHus, B KOTOPOM
B Ka4yecTBe perynvpylowero 3nemMeHTa
NPpUMEHEH MOLLHEI NONEBOM TpaH3UCTOP.
POTOTUPUCTOP NPU 3TOM HAA0 BKAKOYUTH
Mexay 3aTBOPOM U UCTOKOM YNOMSIHYTOro
TpaH3ucTopa ¢ cobnoaeHneM NONSPHOC-
1. Cnegyer OTMETUTD, 4TO TaKOM BapuaHT
ycTpoiicTBa o6ecneyvBaeT 3awmTy B CNy-
Yae BbIXOAa U3 CTPOS ANeMeHTOB cTabunu-
3aTopa HanpsiXeHus, 3a UCKNIDYEHUEM ca-
MOro NONEBOro TpakaucTopa.

Puc. 4

B yCTpOIACTBO HETPYAHO BBECTM 3aLLU-
TY U OT npeBsienus Toka. Coenarb 3To
MOXHO C NOMOLLBIO AAT4MKa TOKa (TOKOBO-
ro pene) Ha ocHoee repkoHa. Moaoiper
repkoH, paboralowmii Ha 3ambikaHue, Ha-
npumep, ot pene tunos PAC-44, POC-55
¥ aHanoruyHbiX. BHavane Haao HamoTaTb
O6MOTKY TONCTHIM OBGMOTOYHBIM NPOBO-
Aom MN3B-2 2 nnu aHanoru4HeIM Ha onpae-
K& AvamMeTpoM, COOTBETCTEYIOLMM Ava-
meTpy repkoHa. Mpu Toke 6onee 10 A unc-
no BUTKOB 2...4, OT Hero 6yfer 3aBuceTb
HYYBCTBUTENBEHOCTE  Aatydmnka. O6MoTky
BKAIOHAIOT MEXAY CTOKOM TpaH3ucTopa
1 axonoMm ctTabunmuaaropa HanpsXeHus.

BHyTpE OGMOTKI BCTABNSIOT FEPKOH U,
M3MEHAS er0 MECTOPacnonoXxeHue, pery-
NPYIOT YYBCTBUTENBHOCTE pene. BelBoab!
repkoHa NoAKAIoHaIoT NapaniensHo MUK-
pocxeme DA1 (BoiBOABI A 1 K). Paboraer
YCTPOWCTBO TaK. [pk NpeBbILLEHUK TOKOM
3apaHee YCTaHOBNEHHOMO 3HA4YeHUs! KOH-
TaKTbl FepKOHa 3aMKHYTCS, Yepes uanyya-
0K ANMOA, NOTEYEeT TOK, GOTOTUPUCTOP
OTKPOETCS, & NoseBON TPaH3UCTOP 3aKpo-
eTrcs u obectoumT crabunusarop Hanps-
XEHWUA U Harpyaky.

Penakrop — B. Monskos, rpaguka — 10. Angpees,
¢oro — aBrOpa

O noGpOTHOCTM KaTywiex,
HaMOTaHHbIX NUTLIEHAPATOM

B. INOJISIKOB, r. MockBa

6L1eM3BEeCTHO, HTO Ha HacToTax OT ae-

CATKOB KUNOrepL, U OO0 HECKONbKUX
Merarepl, AOGPOTHOCTL KaTyLUKu Nonyka-
€TCS Bhlle, €C/IM €€ HaMoTaTk NPOBOAOM,
COCTOSILUUM U3 HECKONBKMX CKPYYEHHbIX
BMECTE M30NMPOBAHHLIX TOHKMX NPOBOA-
HUKOB, — nuTueHaparoM. HomeHknatypa
JNUTUEHAPAaTOB, BbINYCKAaEMbIX (MK Bbinyc-
KaBLUMXCS) NMPOMEILLIEHHOCTBIO, BECbMa
Lwmpoka. JinaMeTp NPOBOAHWUKOB BapbUpy-
ercs o1 0,03 no 0,2 MM, a ux ymcno — ot 3
no 1100 (). NamepeHus NOKasLIBAIOT, YTO
noOpoTHOCTL OBLINHOM ManorabapuTHoR
KaTYLLKK MOXET YBEeSIUMUTECS Aaxe B Non-
TOopa-ABa pasa. PekopaHie 3HaveHus po-
OpOTHOCTH, NONyHeHHbIe Y BONBLUKX KaTy-
wek (avamerp 5...10 cM) ¢ COTOBOW Ha-
MOTKO# 1 6e3 MarHuToNpoBoAa Ha cpea-
HUX BOMTHaX NPUONMXaloTCs K ThicaYe.

O6bsacHeHVe atoMy ¢akTy npocTtoe. Bol-
COKO4YaCTOTHLIE TOKM TEKYT HE BO BCE TON-
e NpoBoAaa, a NMLLL NO ero NOBEepPXHOCTH
(cxuH-addekT). TonwmHa CKUH-CNoA Ana
meaw Ha Jactote 1 My cocTaensieT okono
0,08 MM 1 uameHsieTcs oBparHo NPONoPUK-
OHaNBHO KOPHIO KBAAPaTHOMY U3 HacTOTb!.
CyMMapHasi NOBEpPXHOCTb NPOBOAHWKOB Y
nutueHgpara ropasgo 6onelle, 4emM y oa-
HOXWIBEHOMO NPOBOAA, NO3TOMY €ro COornpo-
TUBSIEHWE Ha BLICOKO HacTOTE MEHbLLE.

Cpeayn paguoniobutenein XoauT HemMano
CIyXOB W NEreHf, OTHOCSILLUMXCS K KaTYLUKaM,
HamOTaHHLIM uTueHapaToM. OcoBeHHo wac-
TO roBOpUTCS 06 ONacHOCTH 06pkiBa XOTS Okl
OAHOro NPOBOAHUKA B MECTE NPUNaiikiA Bol-
BOAOB KaTytuku. [OBOPSAT, 4TO NpW 3TOM pes-
KO CHWXaeTca [OBPOTHOCTb, CUNBHO “"yXO-
AUT" pe30HaHCHan YacToTa KOHTYpa U T. A.

Yr1obbl npoBepute 06OCHOBAHHOCTB
3TUX YTBEPXAEHWU, BGbINO NPOBEAEHO He-
CKOSMBKO 3KCNEPUMEHTOB. Ha crepxHe mMar-
HUTHOM aHTEeHHB Auamerpom 10 MM un3
¢eppura 400HH G610 HaMOTaHO 65 BUTKOB
nposopa N3O 21x0,07 BUTOK K BUTKY B
oauH cnovi. C KOHOEHCATOpOM EMKOCTBIO
330 nd wacrora HacTpoviku cocraBuna
535,6 kI'y, a pobpoTHocTe — 320. OTcoeau-
HeHWe 0OHOro NPOBOAHWKA MPaKTUHECKW HE
M3MEHUNO PE30HAHCHYID 4HacToTy, HO
yMeHbLumMno pobpotHocTe Ao 305. Otcoe-
JAVHEeHWe ceMu NPOBOAHUKOB (OCTanoCh 14)
noHuauno Yacroty Ao 535,4 My, a nobpot-
Hocte — [0 290. Korpa 6bino octaaneHo
BCEro CeMb NpPOBOAHUKOB, HaCTOTa NOHU3W-
nack Ao 534 kl'y, a BobpoTHOCTL — A0 254.
Takum o6pasom, yxyaweHwe nobpoTHocTn
npy oOpbiBe faxe HEeCKONbKMX NPOBOAHU-
KOB He TaK YX U BeJIMKO, a PE30HaHCHas Ya-
CTOTa U3MEHSIETCH COBCEM Maro.

Euwle HECKONBKO 3KCMEPUMEHTOB ObING
MPOBEAEHO C KaTyLLIKaMM, HaMOTaHHLIMU CIo-
cobom "yHuBepcans”. B atom cnyyae name-
HEeHUe NapameTPOoB KaTyLukv Npy 06peIBe oa-
HOO MPOBOAHUKA 0Ka3as10Ch ELE MEHBLLE.

Pepakrtop — b. YisaHos
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TPV KOHCTPYKLUMM Ha
HeoObIYHOM MynbTUBUOpaTOpe

- B. COJIOHEHKO, r. Fennyeck, YkpanHa

Mpu paspaborke pa3nuyHbiXx KOHCTPYKUnH Hepeaxo Tpebyercs ycT-
poiicTeo, nsaaioujee nNPepsiBUCTLIA 3BYKOBOHW curHan. Kax npaswno,
A/151 ITOH Lileny ncrnone3yioT ABa B3anMOCBA3aHHbIX MynsTusmnbparopa.
OnHako aBTop obowwencs ogHNM MYsTUBNOGPaTOPOM, BBEAS B HETO BO-
MOJIMMTENBHO ABe aeranu. B peaynsrare Mynstveunbparop cran "Heo-
ObIYHBIM ", ¥ €ro YAaN0Ck NCIO/NIb30BaTh B HECKOJIBKMX KOHCTPYKLNSIX.

OxpaHHbIii curHanusarTop

OcHoBa 370l KOHCTPYKUWA (puc. 1) —
CMMMETPWYHBI  MynbTMBMBpaTop Ha
TpaHaucTopax VT1, VT2, B uenb 6a3 koTto-

€z
20mk3108 L1, HLZ ARSOTA

Puc. 1

pbix BKIOYeHs netann R2, C2,
a B Lienb KONNEKTOPOB — CBETO-
ovopel HL1, HL2. Ans obecne-
Y4eHWs1 CTOPOXEBOr 0 pexmma yc-
TaHoBneH repkoH SF1, a ans
3BYKOBOTO U3BELLEHVSA HapyLue-
HUS 3TOro pexvma — nuHamMu-
yeckas ronoeka BA1.

Mpy Nopa4e NUTaHVA BbLIKIO-
yatenem SA1 HaunHaeT 3aps-
xartbca koHaeHcatop C2 uepe3
peauctopsl R3, R4 1 aMuTTEPHBIE
nepexoabl TPaH3UCTopoB. Tok 3a-
psiokn konaencatopa C2 paspe-
waet pabory MynsTMBMGpaTopa,
NOSTOMY BCMLIXVBAIOT CBETOANO-
Obl M Pa3naeTcs 3ByK U3 guHaMU-
4ecKoi ronosky. Kak Tonbko KoH-
AeHcaTop 3apsamvTcesl, CBeToamnoaLl norac-
HYT, 3BYK NPEKPaTUTCS.

3apsxeHHblrt koHaeHcaTop C2 HayHeT
pa3psaxarbea yepe3 peanctop R2. Korpa
HanpsbKeHVe Ha KOHAEHCAaTope YMEHbLLNT-
€A 10 ONPEeAENEHHON0 3Ha4EHVS, OH BHOBb
HauyHeT 3apsiXaTbCsi, @ MynsTMBmMbpaTop —
pabotatb. MpyyeM TOK 3apsaoku NnasHo
YMEHBLLIAETCS, H4TO NPUBOAUT K NUBMEHEHWIO
4acTOTLl MMMYNbCOB MyrnbTUBUGpaTopa.
LnvTenbHOCTL 3ByYaHUs TONOBKM U AJM-
TeNLHOCTL Nay3bl 3aBUCKT OT COOTHOLLIEHNS
HoMuHanos petaneit R2, C2. Ceetoavonkt
He BAVAIOT Ha paboty MynbTuBMGpaTopa
1 BBEAEHb! 1)1 CBETOBOI MHOMKauMmM pabo-
Tbl YCTPONCTBA. MpK XenaHmm ux MOXHO
VCKIIOHYUTD.

Puc. 3

PaccmoTpumM Tenepb paboTty yecTponcTea
B peXVMe OxpaHHoi curHanuzaumun. Mopa-
HeceM K repkoHy SF1 martut. KoHTakTbl
repKOHa 3aMKHYTCSl U 3allyHTUpyloT 6a3y
TpaHaucTopa VT1. TpaH3ncTop 3aKkpoeTcs,
myneTvBUGpatTop paborate He 6ynet. TpaH-
3ncTop VT2 ocTaHETCs OTKPbLITLIM, MO3TOMY
ceetoavon HL2 ceetut. MoTpebnsemsiii yc-
TPOWCTBOM TOK B 3TOM PEXUME MUHUMAEH.

MpennonoXuMm, 4To ABEPb, HA KOTOPOKH
PacnonoXeH MarH1T, a HanpoOTUB — Ha KO-
CfKke — TepKoH, oTkpbiBaeTcs. MarHut
YOANAETCA OT rePKOHa, KOHTaKThl FepkoHa
pPa3MbIKaloTCs, MynsTMBMBpaTop HauyvHa-
€T BulpabarbiBaTb NPEPLIBUCTbLIA CUrHaN
34, ceeTtoovonp! BCNbIXMBaIOT. Takoe Xe
NPON3OAAET U NpU 06pLIBE NOCTOPOHHUM
NpPoBOAA, AYLLETO K FrEPKOHY.

BMecTo repkoHa ¢ MarHUTOM MOXHO
MCMNONb30BaTbk TOHKUA MEefHbIA NPOBOA,
NPOTAHYTHIN BOKPYr OXpaHAeMoro o6bek-
Ta. Mpw ero obpuiBe cpaboTaer 3BykOBas
M cBeToBasi curHann3aums. KoHeuHo, no-
NYCTUMO OXpPaHsiTb HECKOJIbKO OObEKTOB,
coenVHMB NOCnenoBarenbHO YCTaHOB-
NIEHHbIE Ha HUX OaT4MKU (FEPKOHBI WU
NPOBOJIOYHLIE OTPaXAEHUS).

TpanancTopsl MOryT BbITh NobLIE U3 Ce-
puvin MMN39—MN42, peancropsl — MITT, ok-
cuaHbln koHaeHcatop — K50-16, ocrane-
Hble koHpeHcaTopel — MBM. OuHamuuec-
kas ronoska BA1 — niobas co 3BykoBOI ka-
TYLLKO conpoTueneHnem 50 Om. [epkoH —
no6oi C KOHTaKTaMU Ha 3aMblKaHue.
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BONBLUMHCTBO fEeTa/lel CMOHTUPOBaHO
Ha nnare (puc. 2) N3 OOHOCTOPOHHE
¢GONLIMPOBAHHONO CTEKNOTEKCTONUTA. 3a-
30pbl MEXAy NevaTHLIMWU NPOBOAHMKaMK
BbINOSIHEHLI METOAO0M Npope3aHus. Mnara,
IVHaMUHECKan ronoBka, CBETOAMOObI, UC-
TOYHWUK NUTaAHWA U BbIKITIO4ATESb pa3MeLLie-
Hbl B MNacTMaccoBOM kopnyce (pmc. 3),

FEPKOH YKPENNSIOT B HYXXHOM MeC-
TE U COEQMHAIOT C YCTPONCTBOM
NBYMS NPOBOAAMU B U3ONSILIMU.

UsBewlaTens 3aaHero xona
mopenu asTomobuns

MN3BecTHO, 4TO [BUXYLUMIACSH
33HAM XOA0M aBToMOBUNbL — UC-
TOYHMK NOBLILLEHHOV ONaCHOCTH,
NOCKOJILKY BOAUTENL NPaKTUHECKU
He BUOWT 3aOHelt 4aCTu aBTOMO6BM-
ne. Xora Ha aBTomobune ycTaHoB-
neHbl Genble ¢oHapy, KoTopuie 3a-
ropaloTca NpY BKJIIOHEHUN 3a0HEN
nepepayy, 3Toro 3a4acTylo OKasbl-
BaeTCA HeOOoCTaTo4Ho. [lo3Tomy
npegnaraetca obopynoBatb MoO-
[enb paguoynpaensemMoro asToMo-
6unsa (Ho He HacTosALWMI aBTOMO-
6unb!) 3BYKOBLIM U3BELLATENEM, NAU-

TAOLLMMCH HAaNPSXeHWEM, NOAABAEMbIM Ha

£2 20mKx168

Puc. 4




K-128

TodoHa "BecHa-3", HO ero

mMatop T1 1 6RoK NuTaHus Ha MOHWXAIO-

T MOXHO HamoTaTb CamMOCTO-  uwieM TpaHcdopmarope T2, MOCTOBOM Bbl-
ATenuHO Ha TpaHcdopma- npsmutene Ha auogax VD1—VD4 w crna-
i TOpPHOM xenese W10, ton-  xwuBawouwem koHaeHcatope C4. Buiknova-
R? 1 7 N wurHa Habopa — 26 MM.  Tenb NUTaHWA 3aMEHEH KHOMOYHLIM SB1.
H x MNepBuyHas obmoTKa CcO- Mpw Haxatuu Ha kHorky SB1 Gyayt
R5 nepxut 300 BUTKOB NPOBO-  pa3naeatecn MNTudbu Tpenu Gnaropaps
Ri pa TMN3B-2 pnaMeTpoM  MNOBLILIEHHOW YACTOTB CRNEfOBaHus UM-
R4 RI 0,27 MM, BTOpUdHas — 70  nynbcoB MynbTuBuOparopa. Xapakrep
“ BUTKOB TAKOTO Xe MPOBOAA,  3BY4YaHUA MOXHO W3MEHUTb, €CNK KOH-
7y Ho puwametpom 0,47 MMm. peHcartop C4 NOAKNOYUTL HE K MPasBoMy,
H JvHaMmuyeckas  ronoBka  a K JIEBOMY MO GXEMB KOHTaKTy BLIKNIOYa-
s J[onxHa 6biTb MOWHOCTLIO  Tens SB1.
1—4 BT co 3ByKOBOM KaTyL- OcHOBHbIE fleTanu — Takue Xe, HTO
° ot ” . vrz KOW cOnpoTuBneHem 8 OM. 1 B NepBOM KOHCTPYKUWW. Ouoasl MOryT
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Puc. 6

Genble $poHapu 3a8Hero xoda. PasMecits
U3BELLaTEeNlb MOXHO BHYTPUW Ky30Ba MOAENN,
PAAOM C aBTOMATUKOM ynpasneHus.

Cxema wu3Bewarsns npueeneHa Ha
puc. 4. OH BbinonHeH Ha 6a38 HBOOLIMHOIO
MynsTUBUGpaTopa ¢ [OGaBNEHUEM yCUnum-
Tens MOWHOCTU Ha TpaHancTope VT3, Bbi-
x04Horo tpaHcdopmaropa T1 v puHaMuuB-
ckoii ronoeku BA1. Kak Toneko Ha Genslie
¢doHapy, a 3HauuT, Ha u3sewarTens, 6yneT
rnoAaHo NMUTAIOLLIEB HANPsXBHUE, 13 AnHa-
MUHECKOW FOMOBKY Pa3facTCs npepLiBrC-
TbiA 3ByK, XOPOLWIO ClbILIMMBIA Ha Aocra-
TOYHOM PacCTORHUM OT aBToMOBUNSA.

JOeranm mynstuBubparopa — Takue Xe,
4YTO Y B NPeabiayLen KOHCTpyKuwu. TpaH-
3uctop VT3 MOXBT 6biTh N0GLIM 13 CBPUii
N213—N217, ero xenatenuHo ykpenutb
Ha HBOOMLLIOM TBMNOOTBOLE. BbixoaHot
TpaHchopMaTop MUCMONbL3OBaH OT MarHu-

BonbWMHCTBO feTaneii CMOHTUPOBaHO
Ha nevarHouw nnare (pmc. 5), naroros-
JNIEHHOW, KaK 1 B NpeAblayLelt KOHCTPYK-
LK, METOIOM NPOPB3aHKA 3230P0OB MEX-
Ay nedarHelMu npoBOAHUKamMu. [nara,
BbIXOHOI TpaHcdopMarop v AuHaMmu4ec-
Kas ronoBKa YCTaHOBNEHH B KOpMyce
(pmc. 6) — roToBOM MM CaMofIENLHOM.
M3 kopnyca BLIBOOAT MPOBOOHWKW AN
nopxoYeHus K 6enciM poHapaM 3agHero
xo4a.

KeapTupHbiiA 3BOHOK

B ero ocHoge (puc. 7) — HeoObIHHLIN
MYNETUBUOPATOP, HTO 1 B NBPBOI KOHCT-
pyKuwr, Ho 683 CBBTOAMOAOB 1 G AeTans-
mu R2, C2 uHbix HommHanos. Kpome Toro,
no6aBnBH ycunutenbHbit kackag 34 Ha
TPaH3ucTope VT3, BLIXOAHOM TpaHcdop-

6bITE MobLIB U3 cepur KO105. TpaHcdop-
marop T1 — BLIXOAHOM OT KAPMaHHOr o pa-
avonpuemHuka, T2 — nio6oit MBROMOLL-
HLIX C HaNpPAXEHWEM Ha BTOPWMHOM 06-
moTke 7...9 B. luHaMmnyBCKas ronoeka —
nmo6an, MowHocTsio 0,25—1 BT co 3BYyKO-
BOWM KaTyLKoi conpotueneHveM 8 Om.

OeTann mynstuBnbparopa MOXHO pas-
MECTUTb Ha TakoW Xe nnarte, 4To u AnA
npeabiayuiet KOHCTPYKUwM, a geranu
6noka NMTaHua 1 BLIXOAHOI TpaHcdhopma-
TOp — Ha OTABNLHOW NNATe, pa3Meps! KO-
TOPOI onpegenute caMu B 3aBUCUMOCTU
ot rabapuTOB UCMONbL3YBMLIX TPAHCGOP-
MaropoB. InHaMu4ecKylo rofnioBKy yKpen-
NAIOT Ha nepenHeit CTBHKE kopnyca
(puc. 8), a 3BOHKOBYIO KHOMKY — CHapy-
XUy BXO[HOW ABEpU.

Pepaxtop — 5. ViBaHos, rpaguka — I0. Avppees,
¢oro — asTOpa
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KopnoBbin 3aMOK N1 AeTCKOro

wiKkaduyumka
3. CAKEBMH, r. Kpacrosipck

Hop.pac-ralou.me [eTu UMeloT CBOU ce-
KpeTbl, U AN UX COXPaHHOCTU Mbl
C CLIHOM CAenany KOAOBLI 32aMOK A5 ero
Lwikadumka.

LlkadHmk (puc. 1) BoinOnHEH U3 Monan-
POBAHHOWN APEBECHO-CTPYXEYHOA NAUTHI.
Pasmepbl Wkagunka 3Ha4eHus He UMeIoT,
1X BbIOMPALOT NO XenaHuio. KoaoBbiin 3aMOK
s wxadumMka COCTOUT U3 3aLLEeSKK, 3neK-
TpoOABMFATENS, NOAHAMAIOLLETO LLEKonay,
y3na ynpaeneHus asurarenem (Camoro Ko-
AOBOFO 3aMKa) U Nynsta yrnpasneHus —
KNaBMaTyphbl OT CTApOro KanbKynaTopa.

KOHCTpYKUMA 3aLlenky npusegdeHa Ha
puc. 2. llepen 3akpbiBaHUEM [ABepubl
HUTKY P23MaTLIBAIOT, U LLEKONAA Nof, Aeit-
CTBMEM COBCTBEHHOM TSIXECTU NPU 3aKPbI-
BaHUW BEPLbI 3aLLenkneaeTcs. LLlexonpa
1 3aLlenka UsroToBneHsbl U3 geTanei cra-
POFo MeTannMuecKoro KOHCTPyKTopa. Yro-

Puc. 1

6blI 3a1enka He NpUnuNana ns-
32 MPUTSXKEHUA MarHuUTa K Le-
Konpe, 3awenka aomkHa GbiTb
MU3rOoTOBNEHa U3 HEMarHUTHOro
marepuana (aopanb, natyHb
n gp.). Marnut (o1 ¢ukcaropa
aBepy Wwkada, HanpuMep) Npu-

KienBalor kneem “"Moment”  SF1
K LWekonge. 5871
lepkoH, KoTopbIli OBbLINHO

SB7-
Puc. 3

NPUMEHSIOT B OXpaHHbIX CUCTe-
Max, NPUKIEUBAIOT K CTeHke
wkadumka Ha TAKOM paccTos-
HUK, 4TOBBI NPU MNOAHSTUM LLEKONAbLI Mar-
HUT NPOXoAun psaoM C HAM. SNeKTpoaBu-
ratesib KpenaT WypyrnamMm K CTeHke LKag-
YuKa Hag wexkonaoi. HUTKy, NpuBR3aHHyo
K Wekonae, ApYrmM KOHLIOM NPUKPENnAIoT
K Bany anektpoasurarens. [pu nogaye Ha-
MPSXEHUs1 Bas 3NeKTpoAsUrarenst HaduHa-
€T BpallaTbCs, HAaMaTLIBasi HUTKY. HuTka
NPUNOAHMMAaET LUeKongy W OoTnupaer
wkadurK, NO3BONAA OTKPLITL ABEPLLY.

CxeMa KO4OBOro 3aMka npueedeHa Ha
puc. 3.

Koaupyemeble KHONKW 3aMka no cxe-
mMe — SB1, SB8—SB10, a SF1 — 310 rep-

KOH. KHonku SB2—SB7 He 3azeicTBoBa-
Hbl B Koge. Hanpumep, kog OTKPbIBRHWA
3aMKa 3-8-4-2 o3HauaeT, 4To kHonka SB1
Ha knaBmartype obosHaueHa umdpoin 3,
a SB8, SB9 1 SB10 — COOTBETCTBEHHO LU-
¢dpamu 8, 4 1 2. OcTaBLuMecs KHONKK C Ln-
¢pamun 0, 1, 5,6,7 19 — 310 SB2—SB7.
[ns OTKpbIBRHUS 3aMKa BHa4Yane Ha-
XUMAIOT Ha KHonky ¢ umdpoi 3 (SB1),
npu 31oM KkongeHcaTop C1 3apsixaercs ot
6arapen GB1 uepes koHTaKTH SB1 1 pe-
auctop R1. Tpanancrop VI1 oTkpbiBaET-
cs, U Ha peauctope R4 nosenserca Ha-
npsixerHve. [anee HeoBxoOMMO HaxaTb
0QHOBPEeMeHHO TPU KHONKWU ¢ umdpamu 8,
4 1 2 (xHonkm SB8, SB9 1 SB10). TpaH3n-
cTop VT2 OTKpbIBEETCH NPOTEKAIOLLIM TO-
KOM O LENU: OTKPLITHI TPAH3UCTOP
VT1 — peauctop RS — KOHTaKTbl KHONOK
SB8—SB10 — 6asa tpaHaucTopa VI2;

Abuzamens

‘|
[epKon
Maznum
lfexonga
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Puc. 2

TOp VT2 323KPOETCH U BLIKNIOYUT 3NEKTPO-
apurarens M1. Tenepb MOXHO OTKPbIBaTb
ABepKy.

B cny4ae HenpaBunbHOro Habopa koaa,
€CIn1 CNepea He Haxara kHonka SB1, KoH-
nexcarop C1 He Gymert 3apsixeH U Toraa
paxe rpu npaBUNBHOM HaXaTuM OCTaB-
LUMXCA UMpP KOAA OBUraTENb HE BIJIIOUUT-
cs. Ecnn, B cnyyae nogbopa Koaa, HaxmyT
Ha nobyio U3 kHonok SB2—SB7, paxe ec-
am nepean umdpa 6bina Haxara BepHO
1 koHgeHcatop C1 3apsaguncq, 1O Yepes
3TN KOHTAKTbl KOHOEHCATOP Pas3psaMTCS.
Kpome Toro, orpaHMyeHo epems 1, B Teve-
HME KOTOPOro, NOCne HaxaTUs KHONKM
SB1, Heo6Xx0AMMO HaXaTb OCTanbHLE TPU
kHONkK kopa. Mpu 3a0aHHBIX HOMUMHanax
Cl — 10 Mx® n R4 — 200 «xOm,
T=10x10"x200x10° =2 c.

B ycTpoiicTBe NnpUMeHeHbl PE3NCTOPbI
MJIT-0,125, xongeHcatop C1 — K50-35,
koHgeHcatop C2 — KM-5. BoamoxHo
npUMEHeHVe U Opyrux anemMeHToB. bara-
pes nutadus GB1 — KBC nnu ananorud-
Has UMMNopTHasa. Ee MOXHO COCTaBUTb
1 U3 TPEX ranbBaHUHECKUX 3NEMEHTOB fio-
6oro TMNa, COeAWHEHHbIX NocneaoBa-

Bud A

V% /. _<

Abepua
Jauyenka
ljexonda —]
N
Uypyn ¢ wodbomy —]
N
cmema—""N O

BKJllONaeTCs 3nekTpogpurarens M1. Hut-
K& HaMaTLIBRETCA Ha Ban ABUraTens, we-
KONnga NOAHUMAETCS.

Kak TOnbKO OHa NOAHUMETCSH A0 YPOB-
HA, KOrfa repkoH cpaboTaeT nog pencT-
BUEM MarHuTa, NPUKIEEHHOrO K LWekonge,
KoHgeHcatop C1 paspsautcs qepes 3a-
MKHyBLUMINCS repkoH SF1 1 peauctop R2.
TpaH3ucTop VT1 3eKpoeTcs, HanpsaxeHue
Ha pe3ncTtope R4 cTtaHeT paBHbIM HyAIO,
TOK Yepe3 pe3ncTtop R5, KOHTaKTbl KHOMOK
SB8—SB10 M 3MUTTEpHbI Nepexog,
TpaHaucTopa VT2 npekpaTuTcs, TpaH3nc-

TensHo. JonyCTuMo U npume-
HEHWe aKKyMyJNATOpOB. JnekT-
poasuratens M1 MOXHO B3ATb
ot nmoboi CnoMaHHOW caMo-
XOOHON MOETCKOW UrpyLLKW.
TpaH3UCTOPLl YKa3aHHbIX Ce-
puiA MOryT 6biTb C NOGbIMK
6yKBEHHBIMU UHOEKCaMMN.
YCTpOMCTBO CMOHTUPOBaHO
Ha MAKeTHOW nnare, Hanaxm-
BaHuA oHo He Tpebyet. MNnara
3aKpernneHa wypynamMm Ha
CTEeHKe Y KHONOK C BHyTpEHHelR
CTOPOHLI LWkaduuka. TaMm Xe MOXHO pac-
MonoXuTb U 6atapetd NUTaHus, HO Hano
MMETL B BUAY, 4TO ecnuy 6arapen "capeT”,
oTKpbITh WKadunk GyaAer HEBO3MOXHO.
Y1066 M36exats Nogo6HbIX "BHEWTAT-
HBIX™ CUTYaLMiA, MOXHO noaxniounTs 6ara-
peto Hepes pasbeM, PacronoXeHHbIN roe-
HMByab Ha 3agHe unu GOKOBOW CTEHKe
wkadurka — 310 406aBUT eLle OaHY CTe-
neHs "cekpeTHoCTU™. TpM rogxnoHeHnn
BHelWwHeln GaTtapen Heo6GxoAUMO CTPOro
cobnioaarb NONSIPHOCTb.
Pegaxrop — B. MNonsxos, rpaguka — 0. Anapees




NMon 3akpbiTEe ce3o0Ha
Buxrop LLAPEBCKWUIA (RN1AW), ry Canxr-Tletepbypr

ocne ovepenHon pagmoakcnean-

unn Ha octpos lornasg npowso
TPW HEAENWN, 2 XENaHWE eLLle pas Yen-
AETL Mope, nopabotaTb B 3dupe
C Kakoro-s#nbynb oCTpoBa HE yraca-
no. Jleto 3akaH4unBanoch, a BMECTe
C HUM BNM3NNCH K "3akpbiTNIO™ 3KC-
NegnuUMoOHHbIAN CE30H. U BOT y Hac
¢ Anekcasgpom 3ainuesbiMm (RX1AW)
NOABUANCEL BPEMSI N BO3MOXHOCTb
NPoOBECTV B MNOCNEOHNE BbIXOAHLIE
aBrycta pagunosakcreguumio Ha ocT-
poB-masik Tonbyxms B OUHCKOM 3a-
nmee. PagnoniobutensMmn oOCTPOB
Tonbyxus (RR-01-06, WLH-0700)
B admpe npencrtaener ewe He Bbin,
3HauuTt, pabotark B adumpe npnaoetcs
YCUNEHHO.

Orxopn cyoHa Ha ocTpoB 6bin Ha-
3Ha4YeH Ha paHHee YTPO MATHULKI.
N3-3a yTpeHHero tymaHa Mor co-
pBaThCa BhIXOO, B MOPE, 2 TYT N Mkl
HECKONLKO onasabiBaeM (Npobkn Ha
poporax). Ho kanutad cyoHa npo-
SIBW NOHMMaKNEe N 3aaepxan oTxon,
Ha TPMaLaTe MUHYT. Mbl 6LICTPO No-
rpysmnm HeboNbWoOe KONNYECTBO
pagnoniobutensckoro rpysa (He-
6onbwoe, No cpasHesunto ¢ 12-paso-
BbIMW  MOrpyskamm-pasrpyskamm
ABYXTOHHOrO Irpysa npw akcnegnunmn
Ha o. Tornaxsa) v Beiwnmn B Mope. MNo-
3aam octancs KpoHwTanr, a Ha ro-
PU3OHTE TMOABUIACHA OCTPOB-Masik
TonbyxmH.

3TOT Masik — OMH N3 CTapemwmnx
masikoB Bantumitckoro mopsi. Pacno-
JNIOXEH OH B CEMWN KWJIOMETPax K ce-
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Bepo-3anany ot KposwTaagra n no-
ABMICA NO NN4HHOMY ykasaunio MNet-
pal. B 1719 r. 6bna noctpoeHa ne-
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Buxrop (RN1AW) u Anexcanap
(RX1AW) no oxkoHuYaHum pagmosaxcne-
ANLNNA.

peesivhan GawHs, 8 1810 . — ka-
menHan. C 1719-ro no 1736 rr. masik
HaseiBanca Kotnmuckvm. B pans-
HenweMm ero nepemmerosanm B Ton-
6yxmH B 4eCTb NONKOBHMKE
®. C. TonbyxmHa, pasrpoMmBLIEro
B 1705 r. Ha KoThnHckoi koce ween-
CKMiA MOPCKOW gecaHT. BoT yxe nou-
™1 300 net oH HeceT 6ecnpepLIBHYIO
cnyx6y no obecneuexsnio Gesonac-
HOCTW NNaBaHusl B CNOXHOM Mo Ha-
BMIauNOHHBLIM  YCNOBUAM paiioHe
duHckoro 3anvea.

CynHo He CMOrno nogonTn K Nnp-
Cy OCTpOBa, W Hac BCTPeTWna Mo-
TOopHas nogka, KoTopas ChnoKoWHo
BMECTWAa OBOMX pagmonobutenei,
KOMIMbIOTEPHI, TPaHcmBepkl
(FT-1000MP, TS-870S, FT-5100),
ycnnntenn Ha I'Y-74B, "pencty” Ha
avanasold 80 METPOB M AMMOJbL Ha
40 meTtpos. Bce xopowo, HO Henpe-
Kpawawowmiica noxas obewan Ha-
MOUYMNTL HaWy TEXHWKY. 3akpbiBas
coboil 1 opgexnon Bce LEHHOE, Bhi-
caxuneaemcs Ha nupc 6€3 nponce-
cTBMin. Ha4yaneHUK Maska n ero cy-
npyra okasanm Ham Tennbiii, pagyw-
HBIA NPUEM M NMOMOLLL.

Ha octpoBe-masnke pactuTenbLHoC-
TV NPaKTUHECKN HET, N Mbl NPUHAIN
peweHne, 4TO OCHOBHOM W €OWHCT-
BEHHOM MayToOn ANA YyCTaHOBKW aH-
TenH ByneT cam Masik (BelcoTa 6awHn
29 meTpos). MNpw pa3sepToiBaAHWN aH-
TEHH MNPUWNOCH OKOHYaTENIbHO Bbl-
MOKHYTL (BLICTPON YCTaHOBKE 2HTEHH
Mewann CTPoOUTENbHLIE Neca N Opy-
rme MecTHble NPeaMeTbl), HO HeoBX0-
AMMo 6bINO MCMONL30BaTb CBETIOE
BPEMSI CYTOK.

HaTtaHyB @aHTEHHbI, Mbl PACNONOXN-
JNINCL Ha NepPBOM sipyce B BalwHe Masika
n Havamm paboty. B adwupe 3assyqan

-CneumanbHbii MO3LIBHON curHan pa-

nyoakcnegnumm — RITCGT.

Ha gnanasoHe 2 MeTpa ¢ HamMmn no-
CTOSIHHO LEepXann CBA3b pPagnoio-
6utenu r. CaHkT-MNeTepbypra. Onana-
30HblI 40 n 80 METPOB NPNHECTN MHO-
XECTBO WHTEPECHLIX PaanoOCBAIEN.
Bonswoii nHtepec nposiBuan K Ha-
wen pagunosakcrneguumn esponen-
CKME 1 poccuiickmne pagmonobutenn,
a nocne npoeeaexns ceasm ¢ Pobep-
Tom (W3YY) 3ameTHO yBENMYMNachb
aKTUBHOCTL aMepUunKaHCKnx paavo-
nobutenei. -

3a cyTkm pagmoskcneguums rnpo-
Bena 6onee 1500 QSO. Cpoenan ewe
oMK Wwar ans nonynspusauyvn npo-
rpamMmmel "Pyccknii POBMH30R™. ]
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HAUI MEPBbLIN JKOBHU

Pycckas moburenbckas nepepatoias CTaHUMs

Coolmenne

)

(K 80-nemmo buezoin 8 spup naptor focomschod mobmensclor, padmoamanyps

RIFL — 370 mO3HBAOA, NPHCBOEHHHIRA
MHOK CAMHM MOeMy Ji0GHTeIhCKOMY mepe-
IaTIREY 1).

OnETH C HAM BeJHCh ¢ HAYana SHBAPA
Texymero roxa, 15 u 16 6uau B oepeulf
pas mepelaHLl mO TPH Pasa JAeMellH:

»cq de RIFL grk? gsl on following adress
Russia Nijoi Nowgorod Nowaja 60 (scem
or RIFL —xakaa Jamna wmoefl BOJHH?
nafTo KBATRHLHI OO aJpecys.)

Nepesaia Bemack Ha BOXHe 96 MTp:
B anTenne Gmino 0,7 amo.

17 aupapa B 7.30 momydyena pemema:
»de Schergat hon are lond GHH2 96 mcters
Reepswatcn 18.00 greenwich time Scher-
gat p.o.“ (BH rpoukm ka 96 werpos, 6yny
caymats B18.00 00 rpHHBEICKOMY BpeMEsH).

18/1 B 18.00 mo I'pruBHYYy 6uMa jaHa
palxnojenemna ¢ HaspamneM ,Schergat” u
¢ mpoch60w AATH OHChMOM OOAPOGHOCTH
opaeMa.

19/1 B 7.00 wac. monydena TelerpaMua
w3 Bargaza, cayxe6uad, HcOpaBIAoHAsn
uaspamne Schergat ma ,Schargat“ m yxa-
3mBaKmas, 90 570 — B6AM3H Moccyna.

Torza ORaBAI0-h BOJMONHEIM OUpe-
IeJHTh OONOKORAE NYHKTA OTHOCHTJIBHO
H.-Hosropoza — 370 okasamoce B Meco-
QOTAMHH, HA OLHOM, NPUMEePHO. MepHAAAHE
e H.-HoBropomowm; paccTofHHE OK0JIO 2300
EBJIOMETPOB L0 cylle, depe3 Kapxasckmfl

. * kS
o w ) " xpeGer.
* . " 27 susaps npuuaABmEf paGory RIFL
oo ; & ) aoburens (ero nosmprodl GHH2) B Moc-
. Y ‘ CcyXe, TeperocHapHBafCh ¢ OXHHM Jd100H-
“ TeleM B OHHISHIHH, COOOUIHN eMy, 9TO
mz; . OH cANMHAT pycckoro AmbmTess RIFL.
o ‘ ' 1) RiFL — o6osnagaer: Poccrs, Ilep-
4 * pas, Dezop JIGom.
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LW, A, Hlos caywmast Mochuy., 2. O6mmit sna
aaboparopun® JlGosa {(Navinaneio B 1 kB, camensL.
3. l{lcnpe.u.enwun»mﬁ CTONHK, 4. ,CHN0BAR VETE-

" wopKR“: Morup B (uusore Tosa, xpmaso 500 v,



TEJADCKWUN PEKOP ]

npuhsita B Meconoramuu, [Mapuxe n Jlonnone

. A. JiGoBa

Ha Brxueft npaBoft dororpadnu naobpa-
XeH TeHEpaTOP B TOM BANE, KAK OH paboTan
16/I; cxema ero caenyomasn (cM. cXemy):

Kone6atenvHu{l KORTYP remeparopa
(C; Ly) ces:aH HWBAYKTREEHO (caao) C
ONJARM BHTK: M, ARAIDYSRHLIM B ARTEHHY.

AnTedBOoll CAYXKRJ ONAFMH BEPTAKAAL-
BRI/ 0pOBO AIHEOL 15 MTP.; IPOTBBOBEC—
OpOBOR ANAROD OKONO 20 MTp., NOABemen-
BEIN Ha 3 MeTpa OT HOBEPXHOCTH BEMJH.

JlaMOKR BBATH T- Ha3. ,TPAHCIAIIHOH-
BHIe“; TOK HAKaNa OKOJO 1 aMim; amojHO®
HaOpSXKEeHAe AOCTsBAAET MAIKEA DOCTOAR-
B.I0 TOKa B 0,25 cmin; pafotuee Banps-
WeAAe HA MnaMpK— 0T 300 pmo 500
BOJRT.

IIpR6nASETENLALIA NOXCYPT MODTHOCTH
B aHTeHHe naeT okono 12 — 15 Barr.

T'pouansyo moMOmb B ,BOBRE* C mepe-
RatimkoM oOkasan B. M, Ilerpos, ¢ ko-
TOPHM MH BCE BpeMs pa6oTaeM BMeCTe;
OR BeNleT BCH paloTy KIABNYOM.

Tlocne mejBoro ycmexa, Koropm#t cme-
UPAJHCTH CYHTART KPYNHHM, IOBemeHa
HOBas amTeHBa B QOPM  ,KOmGacm* B
BOJIAA noeefiena no 120 wmT., ma 3Toh
BOJHE Nepenaid eme He AABAIOCH.

6 dempans B nnchbme, aNPecOBAHAOM
B. M. HerpoBy, rEkerep Jlckpoa co06-
marT 43 lesy, les-Monlineaux (posne Ila-
pR¥a):

»1 am qvery glad to inform You that

Cxema uepenaruwnka RIFL,

TR

T

H 3 ®0Torpad®Hy nepelaTanks, craminn RIFL

on the 19 of january at 19.30 and 21.20
GMF station R1FL from Nijni Nowgorod
was received here on the wave length
of about 90 meters®,

(Owens pan msBectATs Bac, wro
19 smwpaps B 1030 m 21.20 O6mua
OpHEaTa HaMB craROeds RIFL ms Hex-
nero Hoeropona Ha BoaHE OKOAO 90 met-

0B). IlmcpMo mnomeweno 26-M sEBaps.
accrosune MexIy Hemmen Hosropoaom
B Hapamen — 2800 kanm, -

Beex aw6rTenefl, kotopue 6ynyr ciy-
mats mepenady RIFL, xors 6H H He ma
oxpmoM paccrosnir ot H.-Homropona
npomy AaTh KBHTAHIAD HOYTOA DO 8apecy
»H.-Hosropox, Hosas, 40, xB. 2“.
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ABTOHOMHbLIN KCB-MeTp
Bnagumup PYBLJOB (UN7BYV), r. Acrana, KasaxcraH

Mpy HacTpolike aHTeHH HePEeAKO BO3HNKAET HeobxoanuMocCTh B U3-
mepenmu KCB BHe npeaenos niobutenbCkmx ananes3oHos. lNpuMenxe-
HME B KaYecTse uCcToYyHnka curHana FCC (camomenbHbIX Uy rMpoMbi-
WNEHHOro U3roTOBJIEHWSI) He BCeras MoXxeT obecneynts Heobxoam-
MYI0 TOYHOCTb M3MEPEHMUS N3-3a8 OTHOCHUTEJ/IbHO Manoro ypoBHsl Bbi-
XOQHOro curHana. ABTop pewun aTy npobnemy, narotosus KCB-
MeTp C AONONHNTENIbHBIM YCUITNTENEM M CUCTEMON APY.

OCHOBHHM [ocTouHcTeoM npubopa ne-
FIIETCA BO3MOXHOCTb CHUTLIBATL MO-
Ka3aHWs HEernoCPEOCTBEHHO CO LUKasbl
npubopa (NpUMmeHeHa cucTema asToma-
TUHECKOIO MNOAAEPXaHVA YPOBHA MPAMON

£1 01w gy 100

R7 10

AV WAEHTMHHBIMW, @ BO3MOXHOCTL ObICT-
poro npocmoTpa BenvuvHel KCB npwy Bpa-
weHun pyqkn MCC B onpeaeneHHon nono-
Ce 4acToT NO3BONUSIa CyOUTb O PE30HAHC-
HOW 4aCcTOTE aHTEHHbI Mo MUHUMYMY KCB

RS
10

—{H

VI3

470K vz 8 g
k76055 +— 19206 | gouw L 01w L3
E o Ry |I ~
0520
3_{ ££
Vo1 16
11

75 O —

w176

L]

5
0022mx 330

(l(a%zﬁn)

puTenbHulh 650K, B COCTaB KOTOPOro BXO-
ouT patyuuk (beppuTOBOE KOMBLLO C KaTylLl-
kO L3 v nponyLeHHBIM Yepes3 ero cepe-
IVHy NPOBOAOM), AiBa neTekTopa: obpar-
Hoir (owop, VD1) v npamoid (avog VD2)
BOSH, peaucTtopa R22, 3apaiowiero nono-
XUTESNBHOE CMELLEHWE Ha aHoAax OVOLAOB
VD1 1 VD2, v peaucTtop R24, nopcTpoiikoi
koToporo obecrnewnBaeTcs paBeHCTBO CO-
NPOTUBNEHWI UaMepuUTenbHOro nmpubopa
PA1 v BXxOOHOM Lenm TpaHawcTopa VT5.

Mepeknioyatens SA1 cnyxut ana ne-
PEKNIOYEHNUA PEXUMOB U3MEPEHUn Mpsi-
MO (B 9TOM MONOXEHUWN NMPOU3BOAAT Ka-
nmbpoeky) u o6paTHO (B 3TOM MOSIOXe-
HUW NPOW3BOAAT uamepeHne) BosH. K Bii-
xony XW1 nogknioqalor nmbo peanbHyo
aHTEHHY, b0 (Npw HacTpowke) aKBUBA-
JIEHT Harpy3Kku.
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BOSHbI). KCB-meTp MOXHO UCnosnb30Barb
Ha yactoTax 1,5...30 My v BXOOHLIX Ha-
npsbxenunx 0,3...1,5 B, npy BONHOBLIX CO-
npoTueneHusix kabeneit 50—75 Om (B 3a-
BUcUMOCTU OT Kannbposkw). Onuceisae-
mbii Npubop o6ranaer NOBLILLEHOW TOY--
HOCTBIO M3MEPEHUA NPY MATILIX CUrHanax,
3a cqeT HeGOosbLIOro NONIOXUTENBLHOTO
CMELUEHUs Ha aHOAAX AETEKTUPYIOLUX
AMOO0B, No3sonawLero pabotarb ¢ cur-
Hanamu manol amnNNUTyabl.

ABTOpPCKWIA aK3emnnap npuwbopa 6bin
vCnbiTaH ¢ pasnvuHbiMu KB aHTeHHamu.
MokaszaHua cpaBHWBAIUCL C MOKa3aHws-
My Aeyx Tunoe KCB-meTpos NpombILLIeH-
HOrO W3roTOBfeHWN, LaTHUKW KOTOPLIX
BLINOSTHEHbI HA OTpe3ke kabens u peppu-
TOBOM KOSbUE. Pesynbrate 3amepos 6bl-

Ha onpeneneHHoN YacToTe U CTENEHW Co-
r11aCOBAHHOCTW aHTEHHB ¢ GMAOEPOM No
senvuunHe KCB.

MpuHuvnuanbHaa cxema YCTPOMCTBa
rnokasaHa Ha puc. 1.

KCB-meTtp coctout ua YPY (VT1, VT2,
VT3), obecneuvBaloLLEero yecuneHuwe cur-
Hara go ypoeHa 1,5 BT; nsmeputensHoro
6noka; YNT gna xomnapatopa DA1 (VTS
v VT6); komnapatopa DA1 v xackana APY
(VT4), obecneyvBaiolero perynimposky
koaddurumeHTa yewnenma YPY.

CurHan 'CC amnnutygon 0,3...1,5 B ye-
pe3 koHaeHcaTtop C3 noctynaer Ha Tpex-
KacKagHblh YCUIUTENDb Ha TPaH3WCTOpax
VT1—VTS.

C konnekTopa VT3 yepes kKOHaeHcaTop
C8 ycuneHHsbll cyrHan nonagaeT B udme-

C BbiIXxOAAa OETeKTopa NPsiMOI BOSHbI
(ovon VD2) BbinpamneHHuld curHan no-
CTynaer Ha nepswii TpaHaucTop YMNT —
VT5. B ero amutTtep nogaetcs HebosbLuoe
OTpYLATENBLHOE HanpsXeHWe € Pe3ucTo-
pa R29 ana obecrneveHnn ycuneHvia ma-
JibIX BXOOHBIX curHanoe. Mpw otcyteTenn
curHana Ha 6ase TpaHavucTopa VTS Ha ero
KOSINIEKTOPE TPUCYTCTBYET BLICOKOE Ha-
NpAXeHWe, KOTOPOE MONHOCTLIO OTKPbIBa-
€T TpaH3aucTop VT6, HanpsxeHwWe Ha kKon-
JIEKTOpE KOTOPOro npy aTom 61M3KO K Hy-
nio. Npwv noseneHvn curHana Ha 6ase VT9
nocsreaHuiA OTKPLIBaETCn, B pesysbrare
yero VT6 3akpbIBaETCA U HarnpskeHue Ha
€ro KONNEKTOpe NoBLILLaeTC.

C xonnexkTopa TpaHaucTopa V16 uepes
peavctop R31 ycuneHHbIh curHan nocry-
MaeT Ha BXOO CPaBHEHWs1 koMnaparopa
DA1 (ebleof 2). Ha BeiBOA 3 DA1 wepes pe-
auctop R32 nopgaHo onopHoe Hanpsxe-
Hue 0...+6 B ¢ penutens R33R34, noabu-
paemoe perynipoBkoil R34. Komnapartop
B 3aBUCUMOCTW OT YPOBHA YCTaHOBNEHHO-
ro HanpsxeHun BoipabaTeiBaeT Ha CBOEM
BbIXOJE YNPaBMAIOWEE HanpsxeHue, KO-
TOpOE 4EpPEe3 Criaxupalowylo LUenb
R15R16C7 eo3geicteyeT Ha 633y TpaH-
3uctopa VT4 n, cneposatesibHO, U3MeHs-
€T HanpsixeHVe Ha ero konnekTope. Kon-
nekTop TpaHsucTopa VT4 ranbLBaHn4ecku
CBsi3aH C BTOPLIM 3aTBOPOM TPaH3ucTopa
VT1, N03TOMY M3MEHEHWE HANPSXEHWA Ha
HEM NPUBOOWT K UBMEHEHWIO KO3 DULM-
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eHTa ycunenuss YPY. Takum o6pazom,
Npw pa3nnyHbIX ypoBHaX curHana MCC vunn
COMNPOTMBREHUU Harpy3ku (vMnegaHce
aHTeHHbl) ypoBeHb NPSIMOIA BONHLI OcTa-
€TCH NOCTOSAAHHBIM.

KCB-meTp TpebyeTt nutaHus kak Nono-
xuTtenbHbiM (+12 B), Tak u otpularens-
HbiMm (—6...12 B) HanpsaxeHnem, obecne-
yuBaeMblM 6NOKOM NUTaHUS, cxema Ko-
TOpOro nokasaHa Ha puc. 2. Ha auoaHoii
cbopke VD5 u konpeHcatope C17 co-
6paH BbINPAMUTENDB, 2 HA TPaH3WCTOpax
VT7—VTS — crabunuzartop. Hanpsixenne
-5,6 B crabunuanpoBaHo napameTpuuec-
KuM ctabunmnsartopom VD3, R36. Konnek-
TOp TpaHaucTtopa VT7 nogknioyeH Heno-
cpeacTseHHO K Luaccu npu6opa, B pe-
3ynsTate yero ornana Heo6xoAuMOCTb
B NPUMEHEHN OTAENbLHOIO paauaropa.

KCB-meTp BhiNnonHeH Ha nevaTHom nna-
Te 13 ABYCTOpPOHHE ¢HONLMMPOBAHHOMO
creknorekcronuta TonwmHont 1,5 mm
n pasmepammn 116x79 mm. TpaccupoBska
neyaTHoM NnaTbl Co CTOPOHLI geTaneii No-
Ka3aHa Ha puc. 3, a CO CTOPOHbLI NEYATHBIX
NPOBOAHVKOB — Ha puc. 4. Ponsra co
CTOpPOHbl YCTAaHOBKW pajuogetanei Bhl-
TpaB/ieHa He NONHOCTLIO, OHA OCTaBNeHa
Mo Kpasm Nnatbl U B MECTE YCTAHOBKU 3K-
PaHOB 1 3anekTpuyecku coegvHeHa ¢ o6-
WuM NPOBOAOM Ha ApYroi CTOPoHe NnaThl

Puc. 4

YETLIPbMS MPOMNASHHBIMU MPOBONIOYHBIMMN
wrudTamm (No yrnam). 3kpaH, oTaensio-
LUMIA AaTHUK OT APYTuX AeTaneit, BuiNonHeH
B Buge 6ykBbl T 1 cocTouT 13 gBYX naTyH-
HbIX NnacTuH ganHon 40 MM, BeicoTol 17
MM U TontuHoi 0,5 mm. 3BkpaH npunasH
Kk ocraBneHHbIM Mocne TpaBneHust Meq-
HblM gopoxkam. TpaHvauctop VT3 unmeet
TENnOBOW KOHTAKT ¢ Wwaccu npubopa.

B ycTpoiicTBe NprMeHeHbl LUMPOKO
pacnpocTpaHeHHble paguogetanu. MNo-
CTOfIHHbIE pe3ncTopul — Tuna MJIT, noa-
cTpoeynble — CM4-1 wnn CMN3-9a. Kou-
AeHcatopbl npumeHnmbl Tunos KT, KM,
K53-4, K50-16, koHgeHcatop C8 —
K31-11-3. KongeHncatopuwt C10, C11 —
Cc BO34yWwHbLIM AUSNEKTPUKOM Tuna
KT2-19, moxHo 3ameHutb Ha KT2-20.
B kauectBe L1 npumeHeH gpoccens
AM-1,2 25 mklH 5 %, L2 — ppoccenb
AM-3 10 mxTH £5 %. Katywka L3 HamoTa-
Ha nposogomM MIT® 0,07 Ha deppuToBOoM
Konble Tunopasmepa K10x6x5 mapkwm
M600HH v conepxur 20 BUTKOB Npoacaa,
paBHOMEpPHO pacnpedeneHHLIX No mar-
HUTONpOBOAyY. BHYTPL KONbLA BcTaBneHa
n3onupyollas BTynka n3 ¢roponnacra
(metanb oT pastema CP-75). OtBepcTne
BTYNKM paccBepneHo fo pa3mepa 1mm,
1 CKBO3b 3TO OTBEPCTUE NponyLueH Noce-
pebpenHbI Nnposog AnameTpom 1 Mm.

MNepeknovarens SA1 — MT3. B kaue-
cTBe Npubopa PA1 npumeHuma niobas
n3meputTentHasi FonoBKa € TOKOM MONHO-
ro otknoHeHnss 100 mkA v conportuBne-
Huem pamku 650 Om. TpancdopmaTtop
nutadma T1 ncnons3osan TH-13-220-50.
Tpy ero wecTUBONLTOBbIE OBMOTKU
BKNIOYEHBlI NOCNegoBaTentHo (Npuydem
DS NoAKNIOYEeHUss CNONL30BaHbl NATU-
BOJILTOBbIE OTBOAb! A1 NONYYEeHUs Nepe-
MeHHOro HanpsixeHus 15 B). OdaHHbin
TpaHchHOpMaTOpP MOXHO 3aMEHUTbL Ha
TH-14, TH-15, TH-33, TH-36 ¢ Temn Xe
LUUDPOBLIMU NHAEKCAMU.

HactpauBate KCB-meTp HauuHaioT
C NpoBEpKM OTCYTCTBUSI KOPOTKOTO 3a-
MbIKaHus No yensam nutanus. Nocne 31oi
NPOBEPKN CBEPSAIOT COOTBETCTBUE Ha-
NpsiXeHnid Ha Bbixoge HoMuHanam. floa-
6opom peauctopa R40 ycrawaenusaiot
pabounin Tok ctabunutpoHa VD6 B npe-
aenax 10...20 mA. 3aTtem nogaiot Nura-
Hue Ha KCB-meTp.

Nop6opom pe3uctopa R36 ycraHae-
nuvaaioT Tok ctaéunutpona VD3 B npege-
nax 10...20 mA. Nepeknioyatens SA1 ye-
TaHaABNUBAIOT B PEXUM U3MEPEeHns Npsi-
Mol BonHbl. He nopaeast curuan ot I'CC,
BLIBOAAT ABUXOK peauctopa R22 B nesoe
Nno cxeme NonoXeHve, 3aTeM MeLJ/IeHHO
BpalLaioT ero Bnpaso (k +12 B), goBoasT

’
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[0 Hauana oTKJIoHeHWs cTpenxu npubopa
PA1 n 3arem, cnerka noBepHyB ABUXOK
Hasaj, yCTaHaBIVBAIOT CTPENKY Ha Hyne-
Bylo oTmertxy. [lpy Takom MonoxeHuu
aswxka auoabl KCB-meTtpa 6yayT nertex-
TUPOBATL MOCTYNAOWWA HA HUX CUrHan,
HauYMHaA C CaMbiX MasbiX.

K pasbemy XW1 nogknioualoT 3xsMBa-
NEHT Harpysky — 6e3biHOYKUMOHHLIN pe-
3UCTOP MOLLHOCTLIO HE MeHee 2 BT u Ho-
mMuHanom 50 unn 75 Om (B 3aBUCUMOCTU
OT BOJIHOBOIO COTPOTUBNEHUS MPUMEHSIe-
moro xabens). Peanctop R16 otcoeauHs-
10T Ha BPEMS HACTPOYKW OT BbIBOAA 7 MU-
kpocxembl DA1. 3arem rnopaioT Ha BXOA
npubopa curkan ot NCC ¢ yacToToit, ne-
xawen B gnanasoHe pabounx yacTor,
v amnnurygoi 0,3...1,5 B.

YPY HacTpavnealoT noo4epeaHbiM Moa-
6opom pesvctopoe RS n R9 no nonyye-
HUS HA 3KBUBANIEHTE Harpy3xu Maxcumy-
mMa curHana rfpasunbHOW CUHYCOWAANb-
How ¢opmbl. enaioT 3To nyTemMm BpemMeH-
HOW 3aMEHbl BbILLIEYKa3aHHLIX MOCTOAH-
HbIX PE3VNCTOPOB TMEPEMEHHbIMU C Kak
MOXHO Gonee XopoTkuMu BbIBOAAMU.
KoHTponb npouseogst ocuunnorpadpom
Ha 3KkBuBaneHTe anteHHbl. Mocne Hact-
poiikn YPY nepemMeHHblie Pe3ncTopsl 3a-
MEHSIIOT NMOCTOSIHHLIMU ¢ HaubBonee 6nua-
KM HOMUHAIIOM.

Danee nepeeens SA1 B nonoxeHwe ns-
mepeHus 0BpaTHoi BONHBI, MOACTPONKON
xongeHcaropa C10 ycranasnusaioT
ctpenky PA1 B HOnb. 3arem NoMeHse me-
cTamMn TOYKWN MOAKIIOHEHUS 3KBUBAJIEHTA
u xongencaropa C8 (npasuii BHIBOA),
a Takxe nepeknoume SA1 B nonoxexHvie
U3MEPEHUNA NPSIMOI BONHLI, CHOBA yCTa-
HaenueatoT cTpenky PA1 B HONb, NoacTpa-
ueasn koHgeHcatop C11. MNocne aToh Ha-
CTPOMKM CXeMy BO3BPAaLLAIOT B UCXOAHOE
coctosHne (peavcrop R16 He 3anan-
Batk!), @ SA1 — B Nonoxexve namepeHns
npaMoin BonHel ("Kannubp™).

Perynupoekoii peauctopa R24 pobu-
BAlOTCH PABEHCTBA HAMPSXEHW Ha 1o-
ABVXXHOM KOHTaKTe nepekmoyarens SA1.2
npy oBoux ero nonoxeHusix. Konrponn-
poBaTb HanpsXXeHe HeoBXoaMMO BbICO-
KOOMHbBIM BOAETMETPOM WK OCLmMAnorpa-
GOM, BKIIIOYEHHBIM B PEXUM U3MEPEHUS
fIOCTOSIHHOIO HanNPsXeHus, yCTaHOBUB
LyMbl MEX4Y KOPNycCoM U CPEeAHUM KOH-
TakToM SA1.2.

Danee nopactpaveasi noouepeaHo pe-
anctopbl R29 u R28, pobuealotca name-
HEHWUS1 HAMPAXEHUA Ha KONNEKTOPe TpaH-
anctopa VT6 e npegenax 0...6 B npu us-
MEHEHUM BXOOHOMO HanpsXeHws, nopaH-
noro ¢ CC, e granasone 0...1,5 B (nubo
A0 3HaueHus1, koTopoe obecneunsaer sal
I'CC, vo He 6onee 1,5 B).

Mocne oxoH4aHus NpeabiayLlen one-
paumu, NpUnase oTCOEAVHEHHLIN paHee
pesuctop R16 Ha mecto, npov3dsoaaT
xanubpoeky npubopa BpalleHueM oBrx-
ka pe3uctopa R34, ycranasnueas
cTpenky mvkpoamnepmerpa PA1 Ha Max-
cumMansHoe otknoHeHvie (100 mkA). Me-
pexnioume Npubop B NOnoxeHve usme-
peHus oBpaTtHoit BOMHLI (U3MEepeHue),
y6exaaloTcs, 4TO fpu COrnacoBaHHOM
Harpyske crpenka npubopa HaxoguTcs
Ha HYNeBOW OTMETKE.

MNepeeens SA1 B NonoxeHne wamepe-
HUA MPAMOI BONHLI U M3MEHAS CHavana
BXOOHOE HarmpsxeHue, nocTynawouee
c 'CC, B npegenax 0,3...1,5 B, ybexaaior-
Cfl, 4TO CTPenka uamepurensHoro npuéo-
pa yCTOMuMBO YAEPXVBAETCA Ha OTMETKe
100 mkA. 3arem nepesens SA1 B nonoxe-
HVE uamepeHvss oBpaTHON BONHLI (U3Me-
penve), yBexaaoTcs, 4To npyv U3MEHeHUN
BXOOHOMO HAMPSXEHWA B TEX Xe npeaenax
crpenka PA1 octaercs Ha Hyneson OTMeT-
Ke, a NPy U3MEHEHVN COTPOTUBNEHWUS 3K-
BVBAJIEHTA MOKa3biBAeT UCTUHHOE 3Haue-
Hue KCB (onpegenutb KOTOpOe MOXHO 10
¢dopmyne KCB=(100+l50):(100—lsp)).

OKOHUYUB SNEKTPUHECKUE HACTPONKWU,
NPVCTYNAIOT K rpasyvpoBke wKanbl.Ecnm
TOK MaxCuManbHOro OTKJIOHEHUS TpuMe-
HEHHOro MuKpoamrepMeTpa OoTanyaeTcs
ot aetopckoro (100 mkA), 10 B dpopmyny
svecTo undpsbl 100 cTaBaT 31O 3HAYEHUE.
Ha ocHosaHun nonyHeHHo Tabnuuel rpa-
AyvpyloT wkany npubopa, xaxk nokasaHo
Ha pmc. 5.

0 1 20 30 40 S0 60 70 B0 90 10DmnA

112 15182 253 4 5

Puc.5

Mamepenne KCB npu 3kcrinyaraunm
npouseoasT cnegyowmm obpasom. Moa-
KJIOHAIOT Ha Bbixod XW1 nccneayemylo aH-
tenHy. MNopaoT nutanwe Ha npubop.
Ha exon KCB-merpa ropaiotr curHan ot
[CC amnmmrypoin 0,3...1,5 B (nyvwe B ce-
peavHe ykasaHHoro Auanasona). lNepe-
xmouaresnb SA1 ycTaHaBnMBaloT B NONOXe-
HYe USMEPEHUS NPAMOIA BONHDb! ("Kannubp™)
v yBexaatores, 4to crpenka npubopa PA1
HaxXOAWTCA Ha MakKCUManLHOW OTMETKe
wkans (100 mMxA). NMepesopaT SA1 B nono-
XeHue uamepeHusa obparHoi BOMHbI (U3-
MEPEHME) U OTCHUTLIBAIOT MO wkane PA1
riokazaHnsl KCB Ha paHHo HacToTe.

MpocMoTp NapaMeTpoB aHTEHHb! B M0~
noce YacToT NMPOU3BOASAT, MEASIEHHO W3-
menss yactory CC. Mo cooTseTcTemio
MyHUManebHoro 3HaueHus KCB onpepe-
NEHHOMY 3HAYEHWIO YacTOThl ONPeaensiioT
4aCTOTy PE30HAHCA aHTEHHbI.

810 152030

OTt penaxymm: YT panHoro ycrposicrsa
MOXHO 3aMEHWTb ONMEPaLMOHHBIM yCUITNTE-
NIeM, §TO YNpOCTUT CXEeMY M O3BONNT yAaNTb
Y3 HeE@ HEKOTOPOE YNCIO 3/I@MEHTOB.

Pegaktop — A. Mupiowerko, rpadmka — 10. Avapees

Cop MOno, IX PAagUoCT

3aBeplweHo CyneiicTBO COpPEBHOBAHUIA
npowysioro ropa. OHO 3aTAHYNOCH, NOCKONbKY
6uina cpenaHa NonelTka NPoOBECTU 3TO C NO-
MOLLbIO KOoMNbloTEpPa. HO, K coxaneHuio, no-
NeITKA OKa3anacb HEYHAYHON, u B UTOrE Cy-
AUTb MX NPUWNOCH B NOCAEOHUA MOMEHT 1
"BpYy4HyIO".

Ewe oguH HENPUSTHBIA MOMEHT — YTEpSs
{(koMNblIOTEPHOE CYAENCTBO NpoBOAMAN B
Caunxt-Nerepbypre) otyeToB Habniopgareneii.
OpraHu3aTopbl COPEBHOBaHWIA NPUHOCAT UM
U3BUHEHUS M XENAIOT YCNEXOB B 3TOM rofy.

OtyeTh 06 y4acTuM B COPEBHOBAHUAX NpU-
cnanv pagmoctaHumn u3 35 obnacTteii Poccum n
13 Heckonbkux obnactei Ykpaunel. Hanbonee
aKTuBHbIMU BbinK paguoniobuTeny TPETLEro 1
LEBATOro paiicHOB PocCumM, @ Takke ykpauH-
ckue paguonioburenu.

B nuyHoM 3a4ete nobeautenem BTOpoii rog,
noppsip, ctan Cepreir Bynakos (UR3LBN) ua ce-
na Kamennan Apyra Xapbkosckoi obnactu {Yk-
pauHa). Cpeav pasnoCTaHUMiA C HECKONBKUMKU

3 UR4EWN 201 673 23 USBIZM 114

B T/ COMMUM ONEPETOPOM 4 RKIEWW 196 668 24  URAKWR 116
5  RK9XXS 199 657 25  RKOSWF 111

1 URSLBN 216 738 6  RZIAWO 192 656 26  RK3EXG 104
2 RK3DSL 199 687 7  RK9KWB 183 609 27  RK4HYT 109
3 RUBLWZ 95 335 8  RKIWzZZ 174 592 28  RZIUZV 105
4 RKODAZC 83 319 9  RZIUWZ 159 557 29  RZIOWN 99
5  UASOUU 87 311 10 RZOWW 152 536 30 RKICYA 100
6  UAOSEP 83 200 11 URALWY 140 530 31 RK2FXB 101
7  RKIMXG 77 201 12 RKICW 147 501 32  RK3DZV 93
8  UAIMAC 81 283 13 RZ9SWP 142 496 33  RK3AWK 95
9  UT7GX 42 186 14  RK3ZWF 142 486 35 RKIQXI 87
10 RKOWWB 21 123 15  RK4RWX 135 485 36  RK3AWB 86
11 UA3SCO 21 123 16 RKBHWN 144 482 37  RKOMYY 83
12 UAOSQU 2 16 17  RZICXO 141 473 38 RK4CW 76
18 RK9SXD 140 470 39  RK3EXV 73

Panuoctanumm ¢ HeckonbknMm 19 RZ9AWA 132 466 40  RK3SXG 76
onepaTopamu (Monosexes) 20  RKIPWW 132 446 41 RK3MWX 80
1 RX3RXX 247 821 21 UASUWA 125 445 42 RZELWY 70
2 UU2JWA 237 801 22  UR9GXJ 127 421 43 RK3PWN 66

onepaTopaMu NUQEpPOM CTana koMaHaa Kon-
NEKTUBHOM paamocTaHumim O6nacTHOro ABopLa
TBOpHECTBA AETEN U Monopexu r. Tambosa
RX3RXX B cocrase AnToHa Slosuosa (RN3RDA),
Onera Bopucosa (RN3RCW) n Anexcanapa ®u-
Haruda (RN3RDX). NMobeauTtenu oTMEYEHsl na-
MSATHLIMM NPU3aMK, @ Y4acTHUKM, BOLWEAWNE B
[ECATKY NUOEPOB B CBOUX NOArpynnax, — KOH-
TecT-aMnAoMamm xypHana "Pagmo”™.

Pe3ynbTaThl y4aCTHUKOB COpPEBHOBaHWUMN
(Npucnaswux CBOM OTHETH) NO NoArpynnam
npusepeHbl B Tabnuuax (MecTo, NO3bLIBHOM,
YUCNO CBSI3EN, HUCNO OYKOB).

3a npucnanHbie ot4eTbl TKS — RVBCVA u
RUSCWO.

412 44  UASUWM 73 259
408 45  RK3DZF 62 256
393 46  RVBAWW 55 255
392 47  URACWN 62 236
387 48 RKIWQZ 58 234
375 49  RK3AWR 55 225
367 50  RKOQWN 56 218
360 51  RK6XWY 59 217
353 52  RK3wWWJ 54 212
349 53 URAYN a1 193
345 54  RZICXS 40 180
331 55  RKGYWW 34 172
328 56  RK4HZV 40 170
309 57  RKOFXM 36 148
308 58  RZOSWA 120 140
299 59  RK3VXL 19 97
298 60  RZ3DXK 10 80
290 61  UR4YWC 14 62
290

269 TKS es 73!



NMepekniwoyarenb Anana3oHOB
ycunurenss MOLWHOCTM
Buranwii KJIIPOBCKUMA (RATWT), r. Benvikue Jlyxu FNckosckoii 0611.

B BbICOKOYBCTOTHBIX YCHUITNTEISIX MOLLHOCTH ANS NPOgheccnoHans-
HOW nnn mobuTenscKoii pagnoceaam nepexnioyenne pabounx gna-
nasoHoOB [MPOMU3BOAMNTCH MEXAHUHECKMMM NepeKioyaTensamm.
flo cpaBHeHMIO ¢ HAa60POM BaKYYMHBLIX 3aMbIKaTENE OHYN MO3BONTIOT
PaunoHanbHO BbINONHUTL MOHTaX [1-KOHTYpa, 3aHMMAaIOT 3Ha4YK-
TEJ/IbHO MEeHbLUE MECTa, INIeKTPHHECKN W KOHCTPYKTMBHO npouje
u HapexHee. l[lepexniodarenyn 3aBOACKOro N3roToB/ICHNUS O/ TaKUX
ycunurenen B HaLLUM AHN HaKiTH HENPOCTO, HO MX MOXHO W3rOTOBHUTh

¥ B MOGUTENIbCKNX YCTIOBUSIX.

pepnaraeMelil MEXaHWHECKWA nepe-
Knoyatens paspabotaH B mpouecce
MogepHudaumm IN-kKoHTypa yennutens MolLl-

€T TP rpynbl HENMOABVIKHBIX NATYHHBIX KOH-
TakToB 11, pacroNOXeHHbIX Ha TPEX raneTax
1, 4, 10. OH NO3BONSET KOMMYTUPOBATL OT-

KFIE Ha HY pyanasoHax. lanetol nepekno-
yaTens BLINOAHEHL U3 ¢proponnacrta-4, Ko-
TOPGIA IO SNEKTPUHECKOI NPOYHOCTU COro-
ctaBum ¢ dapdopom (okono 25 kB/mm).
Mpumenenve ¢dpToponnacTa rMo3BONMNO U3-
rOTOBUTBL F&IETHI MYTEM TOMLKO MEXaHUHEC-
Koli 06paboTku, a TakKe PasMecTuTb B O4-
HOW U3 HUX KOMMNAKTHLIA pUKCATOP NONoXe-
HWiIA riepekmodarens. faneTtel coeaMHeHbI
Mexay coboil Mo yrmamM OWCTaHLUMOHHBIMU
croiikamm 3 1 8. C nomoLeto ctoek 13 nepe-
KoYarTens KpensT K nepeaHeit nanenn 14
ycunurens.

Faneta 1 (SA4.2 Ha puc. 1) ucrnons3so-
BaHa OJ19 KOMMYyTauuM OTBOAOB KaTyllek
M-koHTYpa, a raneta 4 (SA4.1) — onsa ron-
K/IOYEHUS MNOCTOSHHBLIX KOHAEHCATOPOB
napanneneHo aHteHHomy KINE. Ha ranete
4 ycTaHOBNEH (BBMHYEH B LEHTpanbHOE
OTBEPCTME U 3adUKCUPOBaH ABYMSI BUH-
Tamu 5) dmkcaTop NONOXEHUIN NEPEKIO-
yarens. B ero kauectee npUMeHeHb Kpe-

HOCTW, OMNMCaHWe KOTOPOro aBTop onybnv-  BoAbl  KaTy-
koBan B crarbe "CoBpeMeHHbIN yeumnutene  wek [-koH-
mowHocTv KB aranasona” ("Paguwo”, 2004, Typa U po- HowmakmZ (6ponsa)
Ne 3, c. 61—63; Ne 4, c. 62—64). NONHUTENL- 45 Haonamaop 23
®parMeHT M3MEHEHHON CXEMbI BbIXOA-  HLIE  MOCTO- % (@moponna cm)
HOTO Kackaga YCUAWTENs MNOKa3aH Ha  AHHLIE KOH- 20mb 184
puc. 1, a NoppobHOCTN €ro NepeaenkyM  OeHCcaTopsbl, ﬁ : S6
6ynyT onvcaHel HAXeE. noaknioyae- 23 -%9\ N-o )
MNpeacraBneHne O KOHCTPYKUMU NEpe-  Mbl€ K aHOd- C
Kno4arens Aaet cOOPONHLIA YepTex, NpU-  HOMY U aH- (13 > 5 A N
BeEHHbIN Ha puc. 2. MNepeknioYaTensMMe- TEHHOMY o 0 J1 < N\, 0
S, =2 +* 4
5% 15% K 1 4omb 93
Ll L L £
(5220 —|_ \ ‘Pg(% ranema 14,10
1 I T | (@moponnacm) ;
40mBQ.
247 ] .DIM Al 14 2401
Ly L4 (& _ N x I3
=
o T T T T ‘21“_% E=SIE
} N 60y ®
. SA4Z |- LN a5
1LC6" 9400 1 p -t 8 < G5
P oo L L gy \ zoms
>x+=c §50 - | 40 Tl | & 057 | 56 Konmaxm 11
TS Y RN Sl e S ] (ramyne)
1 — e P07 ¢
P, 1 SA43 L 75 |35 .| *20m895 6 zaneme 4
uc. Ki5C21y Puc.3 **0m6 10 6 zanemax 4 10
nexHeiit ¢pnavey, 27 (ocHoBaHWe ¢ukca-
7 3 4 S 6 7 8 g 1 n 17 B3 TOpa), 0Cb 26 ¢ 3yB4aTKOM, NPYXUHA 1 LWa-
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Puc. 2

6 25 24 13 22 N

20

9 1B 17

PVK (Ha pUC. 2 HE NoKa3aHLI) OT NEPEKNI0-
vatens MK, 6e3 co6cTBEHHbBIX ranerT.

Ha ocu 26 €O CTOpPOHBI CTOMOPHOMO
konbua 28 BuHTamu 15 3akpenneHa BTyn-
ka 19 ¢ AByMS NOABMXHLIMW KOHTAKTaMU
2. ToKOCbEM C 3TUX KOHTAKTOB OCYLe-
CTBASETCA Yepe3 ocb 26 u dnaney 27
dukcatopa nepeknwoyatensi. NpoTyBo-
NONOXHbIA KOHEL, ocU 26 Yepes MydToi
22 n 25, ckpenneHHble "KpecT-Ha-kpecT”
yepes M3oNATop 23, COeAMHEH C OCbIO
21, koTOpas, B CBOIO OYepeab, BuiBeAeHa
Ha rnepeaHIoI0 nNaHens yeunurens. Ha ocu
21 BuHTamMK 15 3akperneHa Brynka 19
€ NOABUXHBLIM "LUMPOKUM™ KOHTaKTOM 12
(rpynna SA4.3). 3TOT KOHTAKT Ha ranete
10 Ha amana3soxax 1,8 n 3,5 MMy noaknio-
yaeT k aHogHomy KIE C7 poronHUTENnb-
Hbie koHaeHcaTopul C10 n C11, BKoYeH-
Hbi€ TMOCNEAOBATENLHO C KOHAEHCATO-
pomM C8. KoHTakT 12 coeamHeH ¢ 06umm
NPOBOAOM HEPE3 NMPOXOAHYIO BTYNKYy 16,
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39 < Ocs 21
(amyns)

Mypma 22,25 (6m-3)
12

v ¢naHua 27 npu anutenbHo pabote
yeUnUTena Ha HOMUHaNbHOW MOLLUHOCTM.
Ee TemnepaTtypa He npesbiwana +40 °C.

YepTexu fdeTaneil nepeknoyartens no-
KasaHbl Ha puc. 3—5. lNoaBWXHbIE KOH-
TakTel 2 U 12 XenatensHO U3roToBUTL U3
6epunnuesoin Gponssl Bpb1 nnn Bpb2.
Mpw 0TCYTCTBUM 3TOrO Matepuasna MOXHO
npumMeHuTe HOoChOpHYI0O WK KpemMHue-
syto 6poH3y. innHa 3aroToBOK STUX feTa-
net — 46 mm. OctanbHble geETany nepe-
kmoyatens Ha puc.1: 5 — euHT M5x20;
7 — raiika M5; 9 — ravika M4 (natyHb);
15 — BUMHT M4x10; 17 — raika M10x1;
18 — ravka M3; 20 — BuHT M3x20; 24 —
BUHT M3x15.

NpoaooneHylo BEPTUKANBHYIO nepero-
ponky B oTceke M-kOHTypa, a Takxe sne-
menTthl C9, K3—K5, VD4—VD5, SA4—
SA5 ypansior. KMNE 1 Hoebli Nepexioya-
TeNb AMANAa30HOB KPensT HenocpencT-
BEHHO K NepegHell nmaHenu ycunutens.
Dns komneHcauMu kohHgeHcatopa C9
B CEKUMM KaTyLiku L3, paboTatowen B an-
anasoHe 7 Mlu, cnenyet po6asnTtk OOMH
BUTOK NPOBOAA.

Y106k NOBLICUTE HAAEXHOCTL PaboTh!
YCUITUTENSA B LEJSIOM, E€ro BbIXOOHOW Kac-
Kaf, MOXHO BbINONHUTL NO CXeMe napan-
JIeSIbHOr0 NUTAHKWA, Kak MOKas3aHo Ha
puc. 6. PagnosnemeHTbl Ha CXeMe:
Rt — 100 Om (cocTaeneH U3 gecaTu pe-
3uctopos MAIT-2 1 kOm, BKSTIOHEHHDIX Na-
pannensHo); Ct — 150 nd; C2 — 235 nd
(cocTaeneH v3 OBYX KOHOEHCATOPOB,
KBW-3 Ha 5 kB, BKIIOYEHHBIX Napannesb-
HO); C3 — 1000 nd; C4 — 1000 nd
(KBU-3 Ha 5 kB); C5 — 2000 nd (KBU-3
Ha 5 kB); C6, C7 — 330 nd (K15Y-1 Ha
25 kBAp). Katywku: L1 — 2 sutka meg-
HOro NPOBOAA NPSAMOYrO/ILHOrO CEYEHUA
10x1 MM, HAMOTAHHOrO € waroM 20 MM
Ha onpaeke gvameTpoMm 20 mm; L4 —
240 suTkoB nposoda N3B-2 0,67 wa
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yeunutensi. Npu noBopoTe 0CK NepexsIio-
YaTens NOABUXHLIE KOHTAKTLI 2 U 12 Ha-
6eraloT Ha HenoaBWXHbIE KOHTaKThl 11,
ynpyro 1e¢dpopMupytoTcsl, OTKIOHAACE Ha
1 MM, W NIOTHO K HUM MpPUJIEraIoT.
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HapexHaa paboTta nepexsioyatens 8o
MHOrOM 3aBUCUT OT MJIOTHOCTU KOHTaK-
TOB MEXAy conpsAraeMuiMm getansimu 16,
21 1 26, 27, a Takxe ynpyroctv noaBuxX-
HbIX KOHTakTOB 2 U 12. ABTOp M3Mepss
TEMnepatypy npoXoaHoW BTynku 16

¢$TOPONNACTOBOM NPSMOYrONLHOM Kap-
kace pasmepamu 200x28x12 mm. Hamo-
TOYHBIE AaHHBIE KaTyiiek M-koHTypa (L2,
L3) He UBMEHANUCD.

MNepexnioyatens no3sonser soobue
0TKa3aTbCs OT anTeHHoro KME, kotopbii
NPaKTUYeCKU He NOACTPavealoT B npeae-
Jlax y3KUX YHacTKOB NobuUTensckux anvena-
30H0B. KIME MOXHO 3aMeHUTL Nepekmoya-
€MbIMA MOCTOSIHHBEIMU KOHAEHCATOPaMU,
eMKOCTb KOTOPLIX nogobpaHa Aff KOH-
KPETHOM Harpy3ku (AHTEHHbI). 3TO NOBbI-
CUT ONEPATUBHOCTL NP CMEHE AManaso-
HOB, TaK Kak NOCcsie nepexksioyeHusi Heob-
xogumo 6GypeT noacTpauBaTh TOJNLKO
aHogHbIM KME.

Pegaxtop — C. Hexpacos, rpagpmka — I0. Angpees



LLixkona HauuHawwero

KOPOTKOBOJIHOBMKA
Bopuc CTEMNAHOB (RU3SAX), r. MockBa

Papuonioburensckue aAnanasoHbl

CoBMECTHOE UCMONL30BAHME BCEMU
CTpaHaMn MMpa pagmMo4acTOTHOrO CrnekT-
PB Noapa3yMeBaeT HanuyMe Mexay HUMM
[OroBOPEHHOCTEN, KOTOPLIE fO3BOMNAN
nn 6 nabexatb xaoca B agpupe. MIMeHHo
ANA 3TX ueneit n 6ein co3gad MexayHa-
poaHbli coloa anekTpocesan (MC3 wnm
ITU), paspaboTaeumit pekoMeHgaumm no
MCNONb30BaHWIO PAAVNOYACTOTHONO CMEKT-
pa rpaxaaHckmMmu cnyx6amMm, ctaHgapThl
/1R Paano3NeKTPOHHBIX YCTPOMCTB M MHO-
roe gpyroe, 4¥o fo3BOASET NPOMAAHOMY
BCEMWPHOMY “pagvuoMypaBeiriHuky” B
GonbLien N MeHbliei CTEeNeHn yaayHo
OPraHM30BLIBATL CBOE COCYLLECTBOBAHME.
3ameTHas YacTb 3TMX paspaboTok nera B
OCHOBY MexayHapogHoro "Pernamenra
paguocesn3n”, B KOTOPOM HaLLOCL MECTO
Y A1 pagvoniobUTenbCkoin Cnyx6bbl, Kak
opULINaNEHO MMEHYETCH B HEM Paaunonio-
6urensckoe geuxeHve. NMo3ToMy He CTOUT
YOMBAATLCA, BCTPETUB B OMMUMANBHBIX
POCCUICKMX [OOKYMEHTaX, KacCalowwmxcs
paavoniobuTensCcTea, aToT TEPMUH.

MexayHapoaHei "PernaMent pagmo-
CBA3K” onpegensier MvLb NoNOCH! YaCTOT
(OnanasoHbl), KOTOPbLIE PEKOMEHAOYIOTCH
/17 MCNONL30BaHUA pagmonioturTensMu,
N no Gonbluei yacTv 3TM NONOCHE HaCTOT
fIONTHOCTHIO MNW HaCTUYHO CBOGOOHLI OT
MCNONL30BaHUA gpyruMn cnyxBamm. Ho
MHOrve cTpaHbl O6roBOpunm, 1 310 MeX-
OyHapogHbii "Pernament pagmocesan”
[OMYCKaeT, BO3IMOXHOCTb UX NPUMEHEHUS
B COOTBETCTBYIOLLMX CTPaHaX M [/1A HESIo-
BUTENLCKUX PAANOCTAHLIMIA.

Pacnpenenenve yactot, pekoMeHOo-
BaHHoe MC3, HeCKONbKO -pas3nuyaeTcs B
Tpex pernoHax, Ha kotopbie MC3 pa3genvn
Hawly fnnaHeTy. ToCKoNnbKy AesTenbHOCTb
MexayHapogHoro paavonobutensckoro
cotoaa (IARU) BnnoTHyiO cBsisaHa C pele-
HMsIMKM MC3, 70 Ha TONHO TakKe Xe Tpu pa-
avoniobMTenbckux paloHa OpraHn3aLMoH-
Ho pa3geneHo u IARU. Mo atoit npuymnHe
pekomeHgaumm IARU, Hanpumep no nene-
HUIO MIOBUTENbCKUX IMAnNasoHOB N0 BUOAM
M3Ny4YeHus,, He sansieTc abCoNIOTHLIM —
OHO HOCUT permoHanbHbii xapakTtep. Bor
royeMy paguoniobuTensam, KOTOpbIE Haxo-
[ATCA B CTPaHax, OTHOCALLMMCS K pasnuy-
HbIM parioHaM IARU, wHoi paa npuxognTtcs
npmberatb k paboTe Ha Pa3HECEHHLIX Yac-
ToTax (SPLIT). B sToM cryyae Kaxauiii ua
paavioniobuterneih paboTaeT Ha nNepeaauy B
npegenax Nofochl YacToT, BbIAENEHHON B
€ro CTpaHe, a C/yLLIaET OTBET B y4acCTke, B
KOTOPOM pa3speleHo paboTarb ero Konne-
re. Takmx pacxoxgeHmin Mexay permoHamm
MMPpa He TaK yXX MHOM0, HO OHW ECTb, W 06
3TOM HAZ0 3HATb U NMOMHUTL NPU NpakTU4e-
ckoli paBote B agmpe.

Ha ocHoeaHun pekoMeHgaumn MC3
AoMUHMCTpaUMK CBA3W (T. €. rocynapcr-
BEHHbIE YYPEXAEHWUS, OTBETCTBEHHLIE 33
OpraHMsaLmIO PaavoCEs3n B COOTBETCTBY-
lowen crpaHe) paspabatbiBaloT AOKYMEH-
Thl, PErMaMEHTUPYIOLLME NIOOUTENLCKYIO
paomocen3b. 30eck cnefyer 3aMeTUTb,

4YTO NONOCHI HACTOT, BbIAENEHHbIE AN NIo-
61TENLCKONM PaMOCBA3W 3TUMM JOKYMEH-
TaMu, MOryT OTIMHATLCA OF PeKoMeHaa-
umii ITU. Tak, B CCCP B pasHoe Bpems 6bl-
nv niobutensckme YKB gpyanasoHbl, KOTO-
pble He 6L NPeoyCMOTPEHE! MeXayHa-
PoOHLIM "PernameHToM paavocessmn” (om-
anasoHb! 38—40 My 85—87 Mru). fon-
roe BpeMs! B HALLIEWN CTPAHE NofOoCh! HACTOT
no6urensckux omanasaoHoe 80 n 160 met-
OB 6bink 3aMETHO YXe, YeM 3TO [oMycKa-
ercs "PernameHTOM”, a8 HEKOTOPOE Bpems
ovanasoH 160 meTpoe 6bin Boo6LUE N3LAT

y paavoniobuteneii. B HacToswiee Bpems
Mbl UMEEM MOfHBIE YaCTOTHLIE NPUCBOE-
HMA HA 3TMX AWanasoHax.

OCHOBHOW DOKYMEHT, perynupyowmi
MCNonL30BaHne NoGUTENLCKUX paamo-
CTaHUMi B Hawen cTpaHe, — 370 "UHCT-
pykuMn O NOpPsAxe perucrpaumm u 3Kc-
nnyartauumn nobuTeneCkMx pPagnocTaH-
unin”. [lencTeyioLlan B HacTosLWee BpeMs
"MHcTpykuma” yteepxaeHa 15 ceHTabps
1996 ropa. 3a npoulepuee Bpems B Hee
OTAENBHBIMY PELLEHWAMW BHECEHB! HEKO-
TOPbIE N3BMEHEHWS, KOTOPLIE KOCHYNUCH B
OCHOBHOM pacnpefeneHms 4acToT. B me-
CTHblie otgenenms loccesa3bHaa3opa PO,
BEAaloLWmMe B MOMEHT BbIXOAa 3TUX DOKY-
MEHTOB Bblga4yel paspeLlleHnini Ha 3KC-
nnyaraumio NioGUTENbCKMX PagnocTaH-
UM, GbiNM HaNpPaBnEHb! COOTBETCTBYIO-
wmre mHpopMaLMOHHBIE NMCbMa. U ecnn
co6cTeeHHO "UIHCTpykuus” m3paBanach

Ta6nuua 1
Kareropus u Bun MolyHocTb Monoca ‘OcHoBa
WUCNONb30BaHUA ’ Bwa paguocensu
paamocTaHLum Br YyacroT, Ky (npuopureT)
1 2 3 4 5

PagwoctaHyum 5 1830—1850 cw BTOpW4YHaR

VHAVBWUAOYATBHOTO U 1850—1900 SSB, CW BTOPUYHas

KONnNeKTUBHOro 1900—2000 AM, SSB, CW BTOpUYHAR
nonb3oBaHws 4-i

KaTeropuun

PaawnocraHymm 5 1830—1850 CcwW BTOPWUYHaRA

WHAVBMAYANBHOMO W 1850—1900 SSB, CW BTOpUYHas

KONNEKTUBHOro 1900—2000 AM, SSB, CW BTOpUYHasn

none3oBanus 3- 10 3500—3650 CW nepeuyHas

KaTeropwm 3650—3700 CW BTOPWUYHasR

21000—21450 cw nepeuyHan

28000—28050 CW nepeuyHan

28050—28150 Lincbpoeas cesnsb, CW nepevyHas

28150—28200 CW nepeuyHan

28200—28700 SSB, CW nepBuYHan

28700—29200 SSB, AM, CW nepewyHan

29200—29300 FM, AM, SSB, CW nepeuyHas

29520-—29700 FM, 8SB, CW nepewyHas

PagwocraHyum 5 1820—1840 CW BTOpUYHas

WHAVBUAYanNbHOrO n 1840—1900 SS8B, CW BTOPUYHaRA

KONNIEKTUBHOIO 1900—2000 AM, 88B, CW BTOPUYHaRA

nosb30BaHuA 2-i 50 3500—3580 CW nepevuHas

KkaTeropwm 3580—3600 Liudpoean ceasb, CW nepenyHan

3600—3620 | SSB, yudposan ceasb, CW | nepeuyHas

3620—3650 SSB, CW nepenyHan

3650—3700 SSB, CW BTOPUYHASR

7000—7035 cw nepenyHan

7035—7040 Lincbpoeas ces3b, CW nepBUYHan

7040—7045 | SSB. yudposas ceasb, CW | nepeuuHas

7045—7100 S8B, CW nepBuyHan

14000—14070 cw nepewyHan

14070—14100 Lincbpoean cesass, CW nepeuyHan

14100—14112 | Uugpposan cease, SSB, CW | nepeuyHas

14112—14350 8SB, CW nepBUYHan

14230 SSTV, FAX nepewyHan

18068—18100 CW BTOpUYHas

18100—18110 Lindpoean ceasb, CW BTOPWUYHaRA

18110—18318 SSB, CW BTOpUYHaR

21000—21120 cw nepenyHan

21120—21150 Lincbpopan ceAss. CW nepevnyHas

21150—21450 cw nepenyHan

24890—24920 8SB, CW nepevYHaN

24920—24930 CW BTOpUYHaRA

24930—25140 Lindpoean censb, CW BTOpUYHaA

28000—28050 8SB, CW BTOpWUYHanA

28050—28150 CW nepswyHan

28150—28200 Lindposasn cessb, CW nepevyHan

28200—28700 CW nepenyHan

28700—29200 SSB, CW nepeuyHasn

29200—29300 S8B, AM, CW nepewyHan

29300—29520 FM, AM, SSB. CW nepevyHan

SSB (kaHan npuema nepeuYHan

curnanos ¢ UC3)
28520—29700 FM, SSB, CW nepewyHan
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Tabnuua 1 (OKOH4aHue)

Pl
y
"PAAUO" — O CBA3U

PapguocTtanuyum 10 1810—1840 CW BTOpU4Has
WHAWBMAYANbHOMO N 1840—1900 SSB, CW BTOpUYHaA
KOMMEKTUBHOIO 1900—2000 AM, SSB, CW BTOpWYHAS
nonb3osaHna 1-# 200 35003580 cw nepBnyHasn
KaTeropmm 3580—3600 Lindpposas ceAsb, CW nepBudHas
3600—3620 | SSB, unpposas cBsse, CW | nepewiHas
3620—3650 SSB, CW nepBUYHas
3650—3800 SSB, CW BTOpWYHas
7000—7035 cw nepBrYHan
7035—7040 Lincpposas cesize, CW nepBuiHas
7040—7045 | SSB, yngpposas ceAzb, CW | nepeuuHas
7045—7100 SSB, CW nepBuyHas
10100—10140 CW BTOpU4HAA
10140—10150 Lindpposas ceasb, CW BTOpUYHas
14000—14070 CW nepBudHas
14070—14100 Lindbposas ceasb, CW nepBUYHas
14100—14112 | Unucbpoeas cease, SSB, CW | nepBuuHas
14112—14350 SSB, CW nepBudHas
14230 SSTV, FAX nepBuiHas
18068—18100 CW BTOpU4Has
18100—18110 Lincbposas cesass, CW BTOpUYHaA
18110—18318 SSB, CW BTOpU4HaR
21000—21080 CW nepBuiHas
21080—21120 Lincpposan ceAsb, CW nepBUdHaA
21120—21150 CW nepBUYHas!
21150—21450 SSB, CW nepenyHan
24890—24920 CW BTOpWIHAA
24920—24930 Lincdpposas cen3b, CW BTOpWUUYHasA
2493-—251400 SSB, CW BTOPUYHAA
28000—28050 CW nepBrvYHas
28050—28150 Lincpposas ceAsb, CW nepBUYHan
28150—28200 Ccw nepenyHas
28200—28700 SSB, CW nepBuyHasn
28700—29200 SSB, AM, CW nepBnyHasn
29200—29300 FM, AM, SSB, CW nepBudHas
29300—29520 SSB (kanan npuema nepBrUyHas
curnanoe ¢ VIC)
29520—29700 FM, SSB, CW nepenyHas
Ta6nuua 2
Kareropua v Bug
WUCNONbL30BaHUA I'Ionockar:acror, Bua paamocBAsn (ng:::g::er)
paaMoCcTaHUMK
1 2 3 4
Pagnocranumm 144000—144150 Ccw BTOpW4YHasA
WHAWBWAYAIbHOTO N 144150—144500 SSB, CW BTOPUMHES
KONNEKTUBHOMO 144500—145800 FM BTOpWYHaA
nonb3oBaHus 4-i, 3-i, 2-i 145800—146000 SSB, CW BTOpWIHASA
n 1-i1 xareropwit 144625—144675 Lindbposas cesAsb BTOpWIHASA
430000—432150 CW BTOpW4Has
432150432500 SSB, CW BTOpUYHan
432500435000 FM BTOpUYHaA
435000—438000 SSB, CW BTOpUYHas
438000—440000 FM BTOpU4Has
433625—433725 Lincdpposas cBA3b BTOpU4HAs
438025—438175 Lincpposas ceAsb BTOpU4HasA
1260000—1270000 SSB, CW BTOpUYHas
1270000—1296000 FM BTOpU4HAs
1286000—1296150 CW BTOpU4HaR
1296150—1297000 SSB, CW BTOpUYHas
1287000—1300000 FM BTOpU4Han

MwuructepcTeom cenau PO, nanoxera B
HEKOTOPbLIX pap.momoﬁmenbcxmx mn3pa-
HWUFX U BblJIOXEHa Ha HEeCKOJIbKUX cawnTtax
B VIHTEpHETE, TO U3MEHEHWS K HEN CyLle-
CTBYIOT /MWL B BUAE 3TUX vHdOpMauu-
OHHLIX Nucem. OTCyTCTBUE €AUHON CBOA-
HOW Tabnuubl cO3paeT OnpeaeneHHbLIe
TPyAHOCTY ons paanontobuTensLCKNX op-
raHv3auwin Ha MecTax v Ans paanonotn-
Tenen.

B Tabnmue 1 npvBeaeHs AERCTBYIO-
WWe Ha CEeroaHALIRWA AeHb BLIAENEHHbIE

LIS NI0BUTENBCKOM PaanoCcBs3n Nosock
yactoT KB gnansaoHna, nx pacnpegenenve
no svpam paboTbl U Pa3PEeLLEHHLIE Bhl-
XOOHBIE MOLLHOCTY JHOBUTENLCKWX Paano-
CTaHUWIN PasnnyHblx Kateropwin. B Hem yu-
TEeHbl BCE OOMOSHEHVA U U3MEHEHWA, NO-
sasuBLLMecH ¢ 1996 rona.

JTIHoBUTENBCKUM  PAaNOCTaAHUMAM BCEX
6€e3 VCKIOYEHWS KaTeropwia, KpoMe Toro,
pa3pelueHo paborate Ha Beex YKB avana-
30HaX C BLIXOAHOW MOLLHOCTLIO 5 BT 310
nonocel vactor 144—146 Mlu, 430—

440 MMy, 1260—1300 Mru, 2400—
2450 Mlu, 5650—5670 Mru, 10000—
10500 Mru, 24—24,25 IMu, 47—A47,.2 Tu,
75,5—76,0 Iy, 119,98—120,0 'y, 142—
149 Mu, 241—250 Tu. Pacnpegenenne
yacTtoT No Bwgam paboTtel ans Hambonee
ocsoeHHbix YKB pgvanazonos 144 Mlu,
430 Mlu, 1260 Mluy, npuseaero B Tabnu-
ue 2. Ha atnx xe guana3oHax oy paguo-
nOBUTENECKUX PETPAHCSTOPOB Bbiaene-
HO: 16 HPUKCUPOBaHHbLIX KaHaNOB C LWaroM
12,5 'y, 1 CO CABUIOM KaHanoB npuem/ne-
penaua 600 kI Ha pwanazone 144 Mlu;
16 GVKCUPOBaHHLIX KaHanos C LWarom
25 kU, ¥ CO CABUIOM KaHanos npuem/ne-
penaqa 600 'y Ha pwanazone 430 MIu,
20 pVKCVPOBaHHbIX KaHanos C LIArOM
25 kly, 1 CO COBVIOM 4acToT npyem/nepe-
pasa 6 My, Ha aywanasoxe 1260 MIu.

Kpome Toro, NobutensCKUM paavo-
cteHUMsIM 1—3-1i kaTeropwii paspeluerHa
paborta TenerpadoM Ha "HSMHHOBONHO-
BoM” awanasoHe — B Nonoce 4acToT
135,7—137,8 klu. Aina paowocTtaruwii 1-i
KaTEropwy BbIXOAHAA MOLLHOCTb HE [OSK-
ra npesbiwsts 100 B, 2-11 kaTteropyuy —
50 BT, 3-i1 kareropuv — 10 Bt.

Mpy nNpakTUYeCKOM WCNOJIL30BAHUN
Tabnuu cnegyet MeTh B BUAy cneytoLlee.

Ecnv ang o1aensHLIX NONoC YacToT ne-
pesncnerbl HeCKONbKO paspellieHHbIX BU-
[OB U3nyyeHusi, TO0 BUA, YKa3aHHbIA Nep-
BbiM, UMeeT npuoputeT. Cnoeo "npyopwy-
TET” NOHVMAETCH Kak "HECO3anne noMex”™
CTaHUWAMW, CNONbL3YIOLWWMY BU, nanyde-
HWS, YKa3aHHbI BTOPLIM YN TPETEUM.

Mpw pabote SSB B Nonocax 4acToT HK-
xe 10 My venons3yeTcsl HMKHSAS BOKo-
Bas nonoca (LSB), a 8 nonocax 4acToT Bhl-
we 10 MMy, — Bepxnsa Bokosas nonoca
(USB).

SSB — opdononocHasi Moaynsiumvs C
NONHOCTBIO UAW YaCTUYHO NMOAABREHHON
necyweli (knaccbl J3E, R3E) ¢ wuipvHon
nonock! 3 k.

CW — amnymTyghas Tenerpagus
(xnacc A1A) ¢ wwpuroii nonockl 100 Mu.

AM — pByxnonocHas Tenedponus C
amnmTyaHon moaynsiumen (knacc A3E) u
wmpwWHO nonockl 6 kM.

FM — tenedonusi ¢ 4aCTOTHOI Mopay-
naumein (knacc F3E). Ha KB pwanasoHax
wwpwHa nonocel — 6 kly, Ha YKB avana-
30Hax WupwvHa nonocskl — 25 klu.

SSTV — yepHo-6enoe unu uBeTHOE Te-
nesuaeHue ¢ MEANEHHOI pasBepTKOW,
knacc nanyyenuss — J2F.

"UndpoBas cBR3b" noapasymeBaeT
Bce Buabl pabor — RTTY (Bopo), AMTOR,
PACTOR, CLOVER, ASCII, PACKET RADIO.

Papnoniobutensim  peKoOMenayeTcs
BO3AEPXMBATLCH OT NPOBEAEHUR Paguo-
CBA3E C MECTHbIMU PAANOCTaHUMSMU B
MexayHapoaHeix DX ywactkax: 1830—
1835 «klu, 1840—1845«klMu, 1907—
1913 kI, 3500—3510 Ty, 3790—3800 Ku,
7000—7010 klu, 7040—7045 «lu,
10100—10105 «lu, 14000—14025 «klu,
14190—14200 klu, 18068—18073 «lu,
18140—18150 klu, 21000—21025 «lu,
21290—21300 xlu, 24890—24895 «lu,
24940—24950 «klu, 28000—28025 «lu,
28490—28500 klu, a Takke B y4acTkax
npvema whdopmauum c Gopta WUC3
(29300—29520 xI'u).

Paguocssian ¢ oTpaxeHnem OT JlyHbl
npoeogstcs B nonocax: 144,000—
144,010 Mru; 432,000—432,010 Mlu;
1296,000—1296,110 Mlw. |
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Cepreii MULLIEHKOB, r. Mocksa

HPOKOMMYHUKALUOHHOE 0BLLEeCTBO

XXI Beka xapakTepuayeTcs vHTerpa-
Lueit CBR3K U CpencTB MacCOBOMN UHGOP-
Mauuu, KoHBepreHuuen ux ¢ uHdopma-
Tusauueii. CUMBONVI3UPYS 3TWM NpoLEc-
Cbl, B KOHLE OKTSOps NpoOwWwnoro roga
B MoCKkBe OHOBPEMEHHO OTKPLINUCH 4-§1
MexayHaponHas BoicTaBka—¢popym "Un-
doKom-2004", nepsas mexayHapoaHas
BbiCTaBka "HAT3kcno-2004" vi "8-i Mex-
AyHapoaHbii KoHrpecc HAT" (HAT — Ha-
vuoHaneHas Accouviaums TenepagvoBe-
waTenei).

B nepvioa npoBeaeHust BLICTABOK
B HOBOM MexayHapooHom Bl "KPOKYC
3KCMNO" cneuvanvcTol CBA3U U BeLLLaHus
AeNnCe C KONneramu OnbiTOM, IEMOH-
CTPUPOBanu nonb3oBaTensM CBOU A0-
CTVDKEHUS, HAMEHYANU MyTU Pas3BUTUA OT-
pacneit, uckanv nytv B3auMOOEVCTBUS
Y B3aUMOMNPOHVKHOBEHUSI OTpacneu ans
KOMIMJIEKCHOrO NpPEAOCTABNEHNS UHTEr-
PUPOBaHHBLIX YCNYI.

BuicTaBka-¢popym "UnpoKom™ oT-
Kpbinack 0AHOBPEMEHHO B NSITU ropoaax:
Mockee, CaHkT-MNeTepbypre, KpacHopa-
pe, Exatepunbypre v HuxHem Hoeropo-
ne. Obwasn BLICTABOYHAS NNoLWanb Co-
craeuna 16348 M. LiepeMoHVis COBMECT-
HOTO OTKPBLITUA, € NMOMOLLBIO BUAEOKOH-
depeHuCBS3Y, 06bEAVHVNG YYACTHUKOB
BO BCEX FOpOAax BbICTaBKM, NPeaocra-
BMB UM BO3MOXHOCTb Y4aCTBOBaTb
B €VIHOM 3PENVLLHOM MPeaCTABNEHUU.

N3 Mockebl ¢ NPUBETCTBEHHBLIM CNO-
BOM K y4acTHVKam o6paTtuncs MUHUCTP
VHGPOPMALMOHHBIX TEXHONIOTUIA U CBSA3U
JNeonup, PevimaH. OH OTMETUN, HTO BHeLL -
HUA  O6GNUK BLICTABKU, MNPOBOAUMON
B 4eTBEpPTLI pas, CBUAETENLCTBYET O Ce-
Pbe3HOM pas3sutuu oTpaciv UT, u noa-
HYEPKHYN, 4TO 3Ta BLICTABKA MPeacTaesia-
€T NIoAsAM HOBbLIE BO3MOXHOCTU UCTOSb-
30BaHUA UHPOPMALMOHHBIX TEXHONOTMUIA,
0COBEHHO B MeauuvHe, 06pasoBaHuu
Vi rOCYAapCTBEHHbIX OpraHax.

Heobxogumo oOTMETUTBL, 4TO BCe
MNPeACTABNEHHBIE HA BbICTABKE TEXHOMNO-
vy peanbHO BHEAPSIOTCH, HO OTCTAET UX
IopraVHECKas OCHOBA, TPEBYIOTCA HEKO-
TOPLIE YTOHHEHVS, I0PaBbOTKU CYLLECTBY-
IOLLMX 38KOHOB, KaK 3aMETUIN B UHTEPEBbLIO
J1. PeiimaH, HyXpaloTca B KOHKpeTUsa-
U paxke NOHATUS “undopmaums”, "viH-
dopmaTusaums™ u VX NPOUIBOAHLIE.

MNMoceTvBLLUI BLICTABKY NMPEMbEP-MU-
HucTp PO Muxavin Ppankos nopqepk-
HYN, 4TO pasButue uHGOPMALVOHHBLIX
TEXHONOMMA U WHHOBauMili — oaHa u3
rMaeHbIX 3a4a4 B paseutuu Poccuu.

AOpoM BLICTABKY CTana SKCnosuums
"3nekTpoHHan Poccus”, B KOTOPON ae-
MOHCTPUPOBAaNUCL Pe3ynbTarthl peanu-
saumu PepepaneHoli Lenesoit lMpo-
rpammel "3nekTpoHHaa Poccua”. Moce-
TUTENY € WHTEPECOM 3HAKOMUIUCH
C paspenamui: 3JIEKTPOHHOE NpaBuTesb-
CTBO, 3NEKTPOHHBIE PECYPCHI, 3NEKTPOH-
HOE O0yYeHve, TeneMeguLUHA n 3Jlek-
TPOHHbLIE PErvoHbl. JeMOHCTpUpOBa-
JIVCb HOBBIE NMPUHUMIMBI Opralu3auuu ae-

ATEJIbHOCTU rOCYAAaPCTBEHHBLIX OPraHOB,
anropUTMbl NPUHATUS PELLEHW 1 COOT-
BETCTBYIOWIEE NporpaMmmHoe obecrede-
HVe v oBopyaAoOBaHvE, T. €. BCE TO, 4TO
rnoapasyMeBaeTcs nopa UHGOPMAaLIOH-
HbIMU TEXHONOTUSIMU.

PaspaboTqivku 1 NOCTaBLVKU 0BOopY-
[OBAHUA, a TaKXKE OnepaTopbl CBA3U
NPeAcTaBunv HEOGXOAVMMOE 0B6OPYAOBa-
HVie U BapuaHTel NPEeaoCTaBNEHUs YT,
o6ecnesuBalollME 3anpockl  OPraHoB
BNacTu, AENOBbIX KPYrOB U CaMbix LVPO-
KVX KPYroB Hacenenvs. Buinu npogemon-
CTPUPOBaHLI UHGOPMaLMOHHO-CNPaBoy-
Hble CNyX6bl u cnyx6sl NO pabote rocy-
AAPCTBEHHBIX YYPEXAEHU C HACENEHU-
eM: CUCTEMBbI UHTEPaKTUBHOrO B3auUMO-
LENCTBUS HACENEHVS € UCTIONHUTENbHBI-
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YPOBHEW — UTOMV FONOCOBaHUS NOABO-
[ATCA NPaKTUMECKU B PEXUME peasibHOro
BpeMEHU u vepe3 MHTEpHET AOBOAATCA
A0 Kaxaoro rpaxaaHuHa Poccun,

Bceobwuit vHTepec Bwi3eana [AC
"MNpasocynvie”, B KOTOPOW, Hanpumep,
BMECTO BLI30OBa CBUAETENS B CYA, PACIO-
NIOXEHHbIE B OTAANEHHOM ropoae, wic-
nonb3yeTcs  BUAEOKOHDEPEHLCBA3b.
lMpyYMEHEHWE COBPEMEHHLIX UHGOKOM-
MYHUKALMOHHBIX TEXHONOrUiA NO3BONAET,
NOMUMO 3KOHOMUY CPEACTE , 3HAYUTESb-
HO COKpPaTUTb CpOKU CReAcTBus, 6ornee
Ka4eCTBEeHHO paboTaTe opuctam. Heob-
XOAMMO OTMETUTL, YTO HEKOTOPLIE One-
paTopbl cBsisu (Poctenekom, ACBT) yxe
NpeaocTaBnsioT 3Ty YCIyry.

OTaenbHbI pasaen BulCTaBky 6bin no-
CBSILLLEH "3NEKTPOHHOMY OOY4EHUIO".
MockoeCkuii TexHU4eckuli YHUBEpCUTET
Cesisant 1 Unpopmatuku (MTYCWU) npea-
craeun obpasoBaTeneHullt HgopMaL-
OHHbIV MopTan, o6beavHsoWUMNn B eau-
Hoe 06pa3oBaTENbHOE NPOCTPAHCTBO
6onee 60 TEXHUYECKUX YHUBEPCUTETOB
Poccuu v cTpan CHI, roToBawmx cneuuy-
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MobunbHas amarHocTuyeckas naboparopus

MU OpraHamut Bnactvi, roCyiapCTBEHHbA
PervicTp HACEeNeHVsi 1 3NEKTPOHHLIE CUC-
TeMbl Y4ETA OCHOBHBIX AemMorpaduuec-
KVX [8HHbIX, 3NEKTPOHHLIN AOKYMEHTO-
060pOT B OpraHax BracTu U mexjy Be-
pomcTteamu. LLIvipoko pacckaswiBanoce
06 “Cnonb3oBaHUW CPEACTE UHGOPMA-
TUsaumMu ans B3aviMOOENCTBUA rocyaap-
CTBa C BU3HECOM, BNEKTPOHHLIX CUCTE-
Max OTHETHOCTU, HANOroo6noOXeHus,
cbopa CTATUCTUHECKUX AAHHLIX U KOH-
TPONA Npoduns u cTatyca NpeanpusTui
YacTHOro 6usHeca. Takxe npencraens-
JCb CUCTEMBI UAEHTUGUKALIMK NONb3O-
BaTENA 1 3NeKTpOHHAA NoANnch.

C 2003 r. B Poccuu ¢yHKUMOHUPYET
FAC "Bwibopu”. MMocetutenaM npoae-
MOHCTpUpOBanu CTeHp, OBecnevusaro-
LUIA KOMMNEKCHYIO aBTOMaTU3auUio 3a-
nay u3buparenbHbiXx KOMUCCUIA BCEex

anucTos B 06nacTut UHPOKOMMYHUKALIA.
3HauuTenbHas 4acTh NOPTana NocesLue-
Ha AVICTaHUMOHHOMY OBy4eHUI0. UHTep-
HET No3BOSIAeT obecne4nTs pPoCccUsHAM
U rpaxgaHam apyrux CTpaH paBHbil A0-
CcTyn K uHdopmauumn, Heo6XooUMON ans
0by4eHusi, CO30aTb OBPA30BATENLHYIO
UHGOPMaLMOHHYIO Cpeay.

MouTy Kaxaplli NoceTUTENL CcTapancs
nonacte B MOBUNbHYIO AUArHOCTUYEC-
KYI0 nabopaTopuio, OCHALLEHHYIO MeaVi-
uUMHCKVUM 060pyaAocBaHUEM, MPUCNoco6-
NIEHHBIM ANA HEMEAJIEHHOV nepepnaqu
MONY4YEHHBIX PE3YNETATOB B MEAVILIH-
CKUIA LLEHTP NO CNYTHUKOBLIM CUCTEMaM
CBA3U, KOHCYNbTALMU CO CrieuuanucTa-
MU, 4TO 0COBEHHO BaXHO anst 06Hapyxe-
HUSI U NMPeaoTBPAaLLEHVA PA3BUTUA anu-
[OEMUIN B OTAENEHHBIX PEMVIOHaX Hatlewn
MNaHeTb.
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"PABUO" — O CBA3M

PAOVWO Ne 1, 2005

MoceTuTenu ¢ UHTEPECOM 3HAKOMU-
NYCh € HacToswum U Gyaywum "Inek-
TpoHHoit Moyt Poccuun™. 3peckb Goiniu
NpeACTaBNeHbl HE TONLKO 3NEKTPOHHbIE
TEeXHONOruu, yckopsiowue o6pabotky
NOYTOBLIX OTNPAaBIEHUA, HO 1 ApYrne YC-
NYyr CBSI3U B NONTOBbLIX OTAENEHUSX, U,
B NepBylo O4epeab, OpraHn3aumio Bo3-
MOXHOCTU KONNEKTUBHOrO AocTyna B UH-
TepHeT, 4T0 0cOGEeHHO BaXXHO B OTAANEH-
HbIX, ManoHaceNeHHbIX NyHKTax.

Ha BeicTaeks "HAT3kcno—-2004" 6uin0
npencraesnexo Gonee 115 3kcnoauuuia
pagvo U TENeBUSUOHHBLIX BeLaTesbHLIX
KoMnNaHuii, GopMUPYIOLLUX U pacnpocT-
PaHSIOLMX NPOrpamMmel, pa3paboTyvkos
Y uarorosutensl 0GopynoBaHVS 1 UHTE-
rpatopoB, CNOcobHbIX  NOCTPOUTHL
v caaTth "noa knos” nioGoii 06vexT Beula-
Husi. OTKpBIN BLICTABKY U MEXAyHapoa-
HbIA  KOHrpecc npesvageHt  HAT
3. M. Caranaes.

Ocoboe BHUMaHWE 3KCNOHEHTOB Obi-
no of6paieHo Ha asTomMaTu3auuio Npo-
Leccos GopMUPOBaHUS NPOrpaMm, as-
TOMaTU3aLMIO CcTyauiiHoro obopynosa-
HUS, @ TAKXE Ha OPraHn3aLuio v ocHawe-
Henve cuctem kabenbHOro Tenesuwae-
Hus. MNopoit kazanocs, 4TO Bkl 3HAKOMK-
Techb ¢ 3kcnoHatamu Mndokoma, npuyemM

Gonbluas 4acTb IKCNO3MLIMIA NOCBSLLEeHa
vmenHo npobnemam CBsiav, NOkasbiBa-
AMCb BO3MOXHOCTM 06opynosanus He
TONbLKO 4% OpraHU3aLny UHTePakTUBHO-
cTn, HO U pns poctyna B Wutepwer,
nns renedoHuu.

Konrpecc, kak ¥ BuicTaska, 6bin no-
CBSILLEH NPOrpeccy TexXHONoruii, oTpa-
XALWUX OCHOBHBIE TEHASHLIMN, AUKTYEe-
Mble Bpemenem: npeobnapaiolles pas-
BUTUE KaBeNbHLIX CUCTEM NO CPABHEHWIO
C paJnOBEeLLAHUEM U UHTErpaLvs CBA3u
1 sewanusi. bonbwoe sHUManus 8 NO-
Knaaax yaensnock NCUXonoruv Bocnpus-
Tnsi nepeaay 3BYKOBOIO U TENIEBUIUOH-
HOMO BELaHns CNyLiaTensimu v 3purens-
mun. MousiTne "urpa” ucnonbL3osanochb
NONTU KaXAbiM OOKN3aONUKOM, @ B KaX-
0OM BTOPOM AOKafe paccmaTpnsanmcb
sonpockl Gyaywero Bewawus, o6bekT
KOTOPOro — "06LecTBO 3HAHWUIA".

MOXHO cYnTaTb, 4TO OCHOBHbLIE 3a4a-
YU BLICTABOK — Ckopeiluee npuobiienve
rpaxnaH Hawen CTpaHbl K BO3MOXHOC-
TAM, KOTOpbie AalT uHGOPMALMOHHLIE
TEXHONIOrMU, AEMOHCTPaLUS UHBECTULM-
OHHOW NpUBNEKAaTBILHOCTM OTpacin —
BbINOJIHEHb!, 1 06e BLICTaBkU CTanu eile
OOHUM LLArom Ha nNyTy Poccum K NoCTpo-
enuio nidopmaumoHHoro obscTea.

"UHTennureHTHaa"
TpaHcnopTHaa cuctema — ITS

¥

e -

B cepeamHe npownoro roga ¢pupma Sony NpoAeMOHCTPH-
poBana asToMOGH/IbHYIO HABMT aLWOHHYI0O CUCTEMY Ha OCHoBe

OCYnApPCTBEHHAA MpOrpamma
paseuTua 3EKTPOHHbIX
cpencre, 06eCnevvBaloLLMX KOM-
doprHoe 1 6e30MacHoe ABUXeHUe
asTomobunsHOro Tpaxcrnopta {ITS
— Intelligent Transport System),
crapToBana B AnoHuv B 1996 .
Moao6Hble CUCTEMbI PasBUBAIOT-
cs Takxe B Espone v CLUA, HO no
yucny asroMobunei, OCHaLleH-
Hbix TS annapaTtypoi, ANoHWs Ha-
XOAUTCH HE NEpPBOM MECTE B MU-
pe. MpusrHa TOMY He TONBKO YC-
nexu SNOHCKOM 3NEeKTPOHWKW,
HO ¥ XW3HEHHas HeoBX0ANMOCTb.
. 3ra Hebonblan no TeppUTopUn
= - CTpaHa UMEET CNOXHYID TPaHC-
:/ TOPTHYIO CETb, a TEGNNYKK C yKa-
3aHWSMU HasBaHUH yuL 1 HoMe-
POB IOMOB He Tak pPacnpocTpaHe-
Hbl, KaK B ApYrvx CTpaHax.
CerofHA CTOMMOCTb HaBura-
LMOHHOrO aBTOMOBUNEHOrO 060-
PYDOBAHUA NEXVWT B npepenax ot
1400 no 2800 ponnapoe CLUA. 3to
obopynosaHve MO3BONAET BLIBO-
[T Ha 3KPaH He TONBKO NOPOX-
Hbi@ KapThi, HO U PasnuyHylo po-
MONHUTENBHYIO, B TOM4YMCAE Y One-
patueHyto, uHgopMaumio (cocTon-
Hve popor, Tpaduk u T. n.). OHO
BIUloyaeT B ceba VIGS (TpaHcropr-
Han WHGOPMaLMOHHaA v TENEKOM-
MYHVKaUMOHHas cuctema) u ETC
(3neKTPOHHan cUcTEMa AOPOXHOM
onnatsi). ETC nosgonser Beeaxarb
Ha NnarHbie AOPOrW, He OCTaHaB-
NMBaACH Y NMYHKTOB OMnatbl.
BbicTpOMy pacnpoCcTpaHeHWo
Tarkoro o6opyaosaHus cnocober-
BYET U TOT (PaKT, 4TO YHUCNO KPax
ero w3 canoHoe asToMobuneit
04€Hb HE3HAYNTENBHO.

'Y

TBep[oro [ncKa. Ona No3BONNKET BLIBOAUTL Ha YBETHOM xna-

KOKPMCTANANYECKNi ANCNNEHA TPEXMEPHBIC KBPTHHKMN BOPOX-
HOi 06CTaHOBKM, @ TaKXe BBOANTL [OMONHEHNS K KapTam Ye-

pe3 Unreprer unu ¢ DVD.

o marephansMm
"The Jepan Journal™,
October, 2004

BpaMKaX BeicTasku  "UndoKom—
2004, npowepwer 8B Mockse B OK-
156pe, cocrosncs cemunap "MHHOBa-
uuu Bell Labs: uso6pertas Oyayiiee Te-
NeKOMMYHMKaLUmMin™, OpraHn30BaHHbIN
komMnaxuein Lucent Technologies (CLLA)
nns poccuiickux cneuvanuctos. lMNove-
MY Takue MEpPONPUATIS CTAHOBATCS CO-
6eiTuem? Cob6cteenno, JlabGopatopuu
Benna — oovH M3 CambiX U3BECTHLIX
B MUPE HAYHHO-TEXHUYECKUX LIeHTPOB,
roe pyxamu noutu 10000 paGoTHUKOB
€c030ai0TCs Nepenosbie TeNeKOMMYHU-
KaLMOHHBIE TEXHONOrUU CEeroaHALLHEero
n 3aBTpalHero agHs (B NepByld ou4e-
peasb, ans KoMnauum Lucent
Technologies). [la v Bpsia 11 MOXHO ne-
peouenuTts Bknag Bell Labs B TexHono-
rYHECKyl0 OCHOBY COBPEMEHHOro o06-
wecTsa, NOCKONbKY MHOrMe Tak npu-
BblMHBIE HAM CEroaHs Beluu KOoraa-to
6B NPeANOXEHBI UHXEeHepamMu 3Toro
uenTpa. Cuutaercs, 4TO B cpelHeMm
Kaxaan COBpEMEHHasa CeMbs UCNONbL3Y-
eT He meHee 25 ycTpoicTe u npu6opos,
B OCHOBE KOTOPLIX Nexar uaobperenus
Na6opaTtopuii benna.

B nepvion 1874—1876 rr. AnexcaHap
Ipaxem Benn, Tomac YOTCOH U UX CNOH-
COpbl CO30aNYU HENTO PeBORIOLUOHHOE:
Ux NPUMUTUBHEIA TenedoH NepesepHy
MuUp ¥ npuHec um 6oraTcTBoO K Crnasy.
OpHako Ans npespaiwieHus TenegoHvun
vz urpywku "ons uabpanHeix” B no-
BCEOHEBHbIN UHCTPYMEHT AN KaXaoro
notpeGosanocy Heuto Gonbluee, Hem
HeBonsbluas MacTepckas.

Havano nctopum NlaGopartopuis ben-
na vanomuuaeT neresabl CUNUKOHOBOR
JONvUHBI: HECKONIBKO UHXEHEPOos BO3ST-
CS B ManeHbkoW MacTepckoi, a Heno-
paneky noaxupalT npeanpuHumare-
AU, rOTOBLIE PUCKHYTb Kanutanom A
orpomHeix Npubeineii. B 1925 r. Ha Gase
nuccnenoBaTeNbCKkUX U UHXEHEepPHbIX
noopasgenenvii  komnauuii  AT&T
v Western Electric 6binu cospanbl Jla-
Gopatopuu Benna. B 1996 r. B pe3synb-
TaTte OTAENEeHUs CUCTEMHBIX 1 TEXHOJO-
rnieckux noppasaenenvii AT&T Gbina
cospaHa KOMNaHus Lucent
Technologies, 6azupyowasncs Ha pas-
paGoTtkax Bell Labs.

3a spems cyulecteoBanua nabopa-
TOpUIA ee UHXEeHepbl U yieHble (Cpeav
xoTopkix ecte 11 HoGenesckux naypea-
ToB) sapernctpuposanu 6onee 40 Tbi-
csu n3obpeTenuid, NOITOMY Npexae,
yem 06paTUTBHCH K HbIHELHUM DOCTU-
XEHMSM, HaNOMHUM BKPaTLie Te AeCHATb
UX N3NENUIA, HTO N3MEHUNTU HaLL MUp:

TpaH3ucTop, Co3nanHbili B 1947 .,
npon3ees PeBoONoLMIO, O COAePXaHun
KOTOPO HET HeoBxoaumocTu paccka-
asbiBaTe. CerogHs BO BCEM MUpE exe-
OHEBHO NPOU3BOARTCA MUNIMapabl
TPaH3UCTOPOB.

Nasep. Hapsay ¢ y4eHsimu u3 CCCP,
cBOI1 Bknag, B ero usobpereHne caena-
v yyeuble Bell Labs, ony6nvkosaewivne
B 1958 r. Hay4HYIO CTaTbIO Ha ATy TeMmy.
[Oa v cam nasep Noay4un ceoe Hassa-
HUE OT HauvanbHbiX GYKB aHrIUNCKUX
CNoB, B NEpeBoae Ha PYCCKUIA A3bIK 03-
HavawLWwmx “"CBeTOBOE ycwuieHue C no-
MOLLBIO BLIHYXAEHHOIO U3Ny4eHUs " .

OnTvueckaa CBA3b — JIOrU4eckoe
NPoOACJIXeHUEe BHEAPEHUN nasepa B Ha-
poaHOE X03RHCTBO. ViMenHO Ha Hell 6a-



MUHHOBaALUUM

"JlabopaTtopuit Benna”

Anekcangp TIOJIBILLKO,

rnaBHbINA
omcTrap — O6beguHerHbie Tenecucremsi”, r. Mockea

IKCnepr KoMnaHuum

Haykun pensircsi Ha nBe rpynnbl — Ha (uU3VKy
v cobypaHue Mapok.

3UPYIOTCA TaK Ha3biBaeMble LLIMPOKOMNO-
JIOCHbIE CUCTEMBbI — MarucTpanu Wu-
TepHeta. Uccnepoeatenn Nabopato-
pyiA perynsipHo yCTaHaenuealoT HoBble
pekopabl CKOPOCTU U EMKOCTU: HEAABHO
CO3AaHHan B8 HUX cucteMa cnocobHa 3a
ONHY cekyHay obpabortath Tpadwuk,
B 10 pa3 npesbiwawowuii Becb obbeM
nHdopmauun, nepenasaemMoin yYepes
MNHTepHeT.

CeTH nepeaBum aBHHbIX. C MOMEH-
Ta Nepepayy nNepBoro ¢pakCUMUMLHOIo
n3obpaxenus 8 1925 r. Bell Labs 3anu-
manuce npobGnemMamMn paclmpeHus
DYHKLMIA rONOCOBLIX ceTeil. B KoH-
Lle COPOKOBLIX roaos NPOLUNIOro
Beka COCTOSficA NepBbli CeaHc
YOANEHHOIO ynpasneHus KOMMbIo-
TEPOM, YCTAHOBAEHHBIM 8 Hbio-
Mopke, ¢ nomowbio Tenertaiina,
pacnonoxeHHoro Gonee 4eMm
8 200 kM — 8 Hblo-TeMnuwupe.
B 80—90-x ropax pa6orta Han no-
BLILUEHWEM CKOPOCTM MOAEMOB
npueena Nabopatopun Kk cospa-
HUIO TeXHoMorMn undposbix abo-
HEHTCkUX nuHuii {DSL), nossonna-
owen npeepatuTb oOblYHbIE TEne-
OHHbIE NMHUK B BbICOKOCKOPOCT-
HbIE NMMHUKN NepenaYn OaHHLIX.

CoroBBf cBA3b. Toroa xe
(8 cepenvHe 40-x) NaGoparopus-
Mu Gbina paspaboTaHa KoHuenuus
COTOBOW CBA3U U CO3AaHa Nepeas
KoMMepyeckasa cnyxba mMobunb-
HOW TenegoHHoOU ces3n. C ToOro
MOMEHTa He NpekpallalTcs Nnouc-
KW HOBbLIX BO3MOXHOCTEN COTOBOWM
CBA3N 8 4YacTu nosbileHus abo-
HEHTCKOI €MKOCTW, kayecTsa nNe-

SpHect PESEPOOP/,

ropamu noaxe Jxon MNupc, gupektop
no uccneposanuam NabGopatopuii Ben-
na, HW4ero He nopo3pesas 0 upee
Knapka, npeanoxun noxoxylo KoHuen-
LMIO B pa3rosope C rpynnoi UHXeHepos
MpuHCcTOHCKOrO yHUBEpCUTETA.
ToHoBbII# HBGOP HOMEpa shnepsbie
6bin  npencrasnen NaBopaTopuamu
Benna 8 1963 r. 8 Tene¢oHHLIX annapa-
Tax 6e3 Auckosbix HoMepoHabupare-
neii. BMecTe € HoBbIMU TenedoHaMu
NoOABUAOCH U HOBOE NOKOMEHWe Tene-
GOHHBIX yCnyr, Ha KOTOpbIX Kpenyan
6usHec: ronocoean noyta U tenedoH-
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Mepsbiii Tenegou A. Benne. 1875 roxg.

ne, 8 cetb MHTEpHeT). A3bIK Cn oTnnya-
€TCH YHUKanbHbIM coYeTaHneM addek-
TUBHOCTU ¥ NPOCTOTH, U BMecTe ¢ OC
Unix oHn obecneunnun TO, 41O Tenepb
Ha3biBAETCA "NEePEeHOCUMOCTLIO BbIMUC-
neHunit”. CeropHa Ha 6onbWUHCTBE
KPYNHBIX UHTEPHET-CEPBEPOB YCTAHOB-
nena OC Unix, a a3bik Cn 1 ero "nortom-
kn" {C+, C++ v np.) As8ns10TCA caMbiMu
pacnpocTpaHeHHLIMU A3bIKAMWU NPO-
rpaMMUpoOBaHUS B MUPE.

BoT Takoii kpatkuii "nocnyxHon cnu-
coK".

CeropHsa Bell Labs (kak, snpouem,
U apyrue wu3secTHbie pa3paboTyHvku
TEXHUKN CBA3W) 3aHATH pa3paboTkoi
HOBbIX "KOHBEPreHTHLIX" CeTeBbIX apXu-
TEKTYP U TEXHONOrui, No3soNNAIOLLNX
06beanHUTL NposoaHYo U Gecnposoa-
HYIO CBa3b (C yny4YweHueMm paguono-
KpbITUA BHYTPU 30aHWIA), a TakXe ronoc,
DaHHble U BuAeo Ha 6ase egUHON Mynb-
TucepeucHo nnat¢opmel. MNpoaonxa-
erca 6opbba 3a CHUXeHWEe CTOMMOCTH
ONTUYECKOW CBA3KN, NOBLILUEHWE Kaye-
cTea Nepepaqn vHbopMaLn U KOHCO-
nMaauMIo apMun ceTesbiX NPOTOKOMOB.
[masHoe, MAET yNnpoLLeHUe CROXHbIX ce-
TEA U ONHOBPEMEHHO NOABNAIOTCA HO-
Bble YCNYru 1 TMPUAOXEHUS.
B pesynbrate korpa-wnbynb
8bl CMOXeTe 06LWaTbCs Co sce-
mu B nioboe spemMa U B NIOHGOM
MecTe C NOMOUWbID eauHON
(xo0Ts 1 BUPTYyanbHOi1) ceTu.

A "HanpaeneHue rnasHoro
ynapa” cerogHs — 3TO co3aa-
HWe MONHOCTbID ONTUYECKUX
ceTel CBA3WN, BKIIOYAA KOMMY-
TaumvIio U MapLpyTU3aumio Ha
onTuUyeckoM ypoeHe (T. e.
6e3 NpoMeXyToyHoro npeot-
pasogaHUs 8 3NEKTpUHeckue
CUrHanbl), Maccoeble TEXHONO-
v LWMPOKONONOCHOIo AOCTY-
na, mMakcumaneHo agpdekTus-
HOE 1 OQHOBPEMEHHO NPOCToEe
ceTesoe ynpasneHwe, MoO-
6unbHas ceAsb HOBOrO NMOKO-
NEeHusi, NONHOCTbIO OCHOBAH-
Has Ha npotokone IP n nurer-
pupoBaHHass C CcuUcTeMamu
IEEE 802.11x (Wi-Fi).

BaxHelwan TexHonoruye-
ckasa ocHosa Gyaywux nocTu-

penayuv peun u np.

Undposea nepensuB M KOMMyTa-
umna. B 1962 r. 8 Nabopatopusx cosna-
Ha nepsas cuctema undpoBOro Myfb-
TUNNEKCUPOBaHUA ANA Nepenadyn rono-
COBbIX CUrHanoe, KOTopas He TONbLKO
cnocofcTeoBana NOBLILWEHWUIO HAOEX-
HOCTU U 3KOHOMUYHOCTWU Nepeaayu ro-
nocosoro Tpaguka U 3an0Xuio OCHOBbL
ANA TaK HA3blBAEMbIX " AONONHUTENBHBIX
ycnyr® csfiau (BknoHas MHOTMOKaHasb-
Hbie TenedoHHble cnyxObl U AOH),
HO n cTtana ¢yHpaMeHTOM obbepuHe-
HUSI KOMMBIOTEPHBIX U KOMMYHWKALOH-
HbIX TBXHONOMUIA.

CnyTHukM cea3K. B ToM xe 1962 r.
6bin 3anyweH Ha opbuTy Nepewii cryT-
HUK cea3u Telstar-1, paspaboTaHHbI
Bell Labs, ¢ NnoMOLULIO KOTOPOro HEUMO-
BEPHO yCKOpUAack MUpOBas TenedoHun-
3auun. Kctaty, KoHuenuusi cnytHuka
ANA HYX/[, CBA3W Bnepeble Obifa Bbicka-
3aHa ewe 8 1945 r. 3BeCTHBIM NUcarte-
nem-dantactom A. Knapkom. Hdesatsio

Hble onepatopckue ueHTpbl (Call
Center).

Undpoeeas o6peGoTke curHana
(DSP). MNepsbiit DSP, cTaBwuii asuxy-
Lel cunoii MynbTUMeaWIMHOM pPesonio-
umn, 6bin cospan Bell Labs 8 1979 . Ce-
rogHa 3Ty npoueccopu  paboTalot
8 koMnbloTEepax u MopsMax, Gecnpo-
BOAHbLIX TenedoHax, aBTOOTBETYMKAX
1 cuctemMax ronioCosoi NouThbl, BUAEO-
urpax, rosopswmx urpywkax, DVD-npo-
urpmeatensx u uudpoebix ¢oroanna-
paTax, a Takke B cUuCTemMax pacnosHa-
BaHWUA N CUHTE3UPOBAHUA PEYn.

OnepBumMoHHan cuctema Unix
M A3bIK NPOrpaMmMmMpoBaHmusa Cu TecHo
nepenneTeHbl ¥ NO CBOEMY NPONCXOX-
DEeHWIo, v No cBoeMy enusinuio. OHu co-
3pasanuck JlabopatopusiMmu 8 1969—
1972 rr. C nomMowsio OC Unix Ha npak-
Tuke Bbina pewena sanava macwtabHo-
ro o6beouHeHUss Pa3sHOOBPa3HLIX KOM-
MbIOTEPHLIX CUCTEM & CETU (B TOM HYUC-

XeHui HaHOTEeXHONOrnK,
Yy KOTOpbIX €CTb ABA OCHOBHBLIX NyTH
passuTUa: Co3daHWe HOBbIX MaTepua-
noe (HAHOCTPYKTYP) ¥ MUHUATIOPU3A-
LA CYLLEeCTBYIOLMX YCTPOWUCTE (co3aa-
HWe MUKpoMmaluuvH). JlabopaTtopun Ben-
na Gonble 3aHUMAIOTCA BTOPbIM Ha-
npasfieHueM, B 4aCTHOCTU, UMEHHO TaMm
CTOWUT YCTAHOBKA 3MIEKTPOHHO-Ny4eBOM
nutorpadun, koTopass MOXeT "Hape-
3aTtb” gertanu WUPUHOW OO0 OOHOMo Ha-
HOMeTpa (3TO €AWHCTBEHHOE B CBOEM
pone yctponcteo B CLLUA). Ecnu roso-
PUTb O KOMMEPYECKUX U3NENUAX, TO TYT
rnoka pe4b UAET He 0 HAHO-, @ O MUKPO-
MexaHuke. Co6CTBEHHO 3TO MUKpPOMeE-
xaHnyeckne cucremn (MEMS), koto-
pble MOTyT NMPOWU3BOAUTL WU3MEPEHUS
wnn cpabaTbiBatb Ha MWKPOYPOBHE,
a ans vx NpPov3soACTBa NPUMEHSIOTCA
matepuansl ¥ Npouecchl, UCNonb3ye-
Mbl€ B MUKPO3NEKTPOHUKE AN NPOun3-
soacrtea MC. B wactHocTu, Ha Gase
MEMS cpenaH sbiCOKOYYBCTBUTENBHbINA

MeBEd 0 — .outivd.
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MarHATOMETP AN WU3Y4YEeHWs CBOWCTB
CBEPXMNPOBOAHUKOB.

Camuiih sipkuii npumep MEMS — on-
TUHECKUI KPOCC-KOMMYTaTOp, KOTOPIA
suinyckaet Lucent Technologies. Ero
KNOWEBOM INEMEHT — MaTpuuya, CocTo-
Allan U3 BpaLLaLLMXCH MUKposepkan
(oo 1000 wr.) AnaMeTpom 2 MKM Kax-
[oe. A BOT NpyXWHbLl B BUAE MeaHapa,
KOTOPLIE BPALLAIOT 3TW 3EpKana, MMeT
paamep 400 HmM, T.e. npubamxaloTca
K rpaHviuaM HaHoTexHonoruii. Cober-
BEHHO CaMO 3epKanio MOXET "kajarbca”
B [OBYx niockocTax Ha 12 rpagycos
B KaxAyw CTOpoHy, obecneumsas "ne-
peKMoYeHne ny4en”, 1 CBETOBasA BOSHA,
MAYLLAA N0 ONTUHECKOMY BOJIOKHY, NO-
nagas Ha MUHWATIOPHOE 3epKanbue,
He npeobpasyeTcA B 3NEKTPUHECKYIO
¢dopMy, KaKk 3TO NMPOUCXOLAUT Cervac
B OONBLLWWHCTBE KOMMYTALUMOHHbIX YCT-
policTB (Tak HasbiBaeman "TeMHas KOM-
MyTauua”™ — Npu OrpoMHBIX NMOTOKax
Tpaduka NopobHble YyCTPOWCTBa CTaHOo-
BATCH CaMbiM "CnabblM 3BeHOM™ B CETU
CBA3K), a Cpasy Xe NepeHanpasnaeTcs
B NyHKT HasHayeHus. Kctatu, npexae
4eM KOMMYTUpOBaTb ONMTUHECKUE CUr-
Hanbl, ELLe HYXHO BbIAENUTbL U3 rpyn-
nosoro Tpakta WDM (Wave Division
Multiplexing), nepenpasaeMoro no on-
TW4ECKOMY BOJIOKHY, OTOENLHBIE ONTU-
Yeckre BOfHbI (CUrHanLl), C pasnniHon
OJVHOWM BOMHbI. Ana 3TOr0 UCNofb3y-
10TCH NNlaHapHbLIE MHOrOCNOWHBIE ONTU-
yeckue A-cenektophl, Gasupyowmecs
Ha pasnuiunsax B KosdduumneHte npe-
NOMAEHMUS BOMH npu andpakuumn Ha
cneynanbHblXx  MUKPOMUHUATIOPHbBIX
BO/IHOBOAHbIX peweTkax. NonHOCTLIo
ONTUYECKNE KPOCC-KOMMYTaTOPbl
(c noteHuywanom 1000x1000 noptoB
v notepsamun He Bonee 2 oB) yxe ycTa-
HOB/IEHbI Ha MaruncrTpanbHbix CEeTAx
cBasun CLLA.

LUndposas ronorpadma ¢ MUINOHA-
MU yrNpaBnsieMbix MUKpo3epkan (nvkce-
nein), KOTopble ynpasnsaioT BONHOBbLIM
bpoHTOM, — €elle OfHO MPUMEHeHne
yKasaHHOW Bblwe TexHonoruu. OHa mc-
MONb3YETCH B NPaBUTENLCTBEHHbIX NPO-
rpaMMax OnTU4ECKO! CBA3W B cB060A-
HOM NPOCTPaHCTBE, ONTUYECKMUX MUHLUE-
Tax (kneTouHuie MaHunynauumv), 6esma-
couHoi nutorpadum (buicTpoe v pewe-
Boe uarotosnenve WMC), dpopmmposa-
HMUN U30OPaXeHUs € MOMOLLBIO aaar-
TUBHOW ONTUKM B acTpoHOMUKU U O¢-
TanbMonoruu.

Ewe ogHa paspabotka — MMKPOMU-
kpotoH: MemBpaHa anameTpom 300 Mk,
KOTOpas ABUXETCH NOL, AeNCTBYEM 3BY-
KOBOW BOMHbI, U 3TO ABWXEHNE (PUKCU-
PYETCH C NOMOLLBIO 3N1EKTPOHMKU. MuK-
po®OH U3 KPEMHMA — HacTb reHepans-
HOI noev co3gaHvs eavHoro 4vna ansa
MobunbHoro tenedoHa, Ha KOTOPOM
cpasy GyayT pacnonoXeHsl BCe YCTPOW-
CTBa: KOHTpPOAA pPaamo4HactoT, MUKpPO-
¢GOH, AUHAMUK U T. 4., Befb Ceyac cy-
wecrteeHHan pona cebecToMMOCTH YxO-
JWT Kak pas Ha c60pKy U3 PasHbix CXEM
epunHoro TenedoHa. MNapapgoke, HO ce-
rofHa navika getaneil CTaHOBUTCA RO-
POXE CaMux 3TUX feTanen.

MNocTeneHHo (neT yepes pecsTs) Jla-
Gopatopun Benna cospagyT Tak Hasbl-
BaEMblil "HACTOALLMA KNETO4HbLIA™ COTO-
BuliA TenedpOoH — WMHTEPAKTUBHOE YCT-

poiiCTBO, KOTOpOE OyfeT BMOHTUPOBa-
HO B KNETKY Y4ENOBEKA WM XUBOTHOrO,
4yToBbl Nepepasate NMoOGyl0 Heobxoau-
My10 MHGOPMaLMIO 0 COCTOAHMKN BTOMN
knetkn. BHyTpn GypmeT mManeHbkaa na-
MATb, YCTPOMNCTBO BbiBOga uHdopma-
UMM BO BHELLHIOO Cpeay, Ha BHYTpYKNe-
TO4YHOM uuMnBe OyneT OCyLIECTBAATLCA
undpoBas 06paboTka AaHHbIX U pasMe-
CTATCA CeHcopbl, koTopble OyayT onpe-
NEeNnATL YPOBEHb KMCNOTHOro GanaHca,
[AaBNEHME WNW TEMNEPaTypy BHYTPMU
kneTkn. Bce 310 — COBMECTHHIN NPOEKT
¢ nnrHOWCKNM YHUBEPCUTETOM, KOTO-
pHii NONYYMN rOCYHapCTBEHHLIV 3akas.
OpHako, Noka peanbHOCTb — NvWb
TONBKO TPaH3WUCTOpPHI, fa Ele MVKpPOo-
paTuvKn paBneHus 1 TemMneparypel. Bee
ocTanbHoe — MEeuTbl (B TOM uuche
n cneucnyx6). HyxHo ewe paspabo-
TaTb WCTOYHUK MUTAHUA — BO3MOXHO,
B STOM KauecCTBe BbICTYNAT SHEPreTU4e-
CKWe Pecypchbl CaMON KNETKN.
Cnegyllan nepcnekTvBHas paspa-
6oTKa — Tak HasblBaEMmble "MArkue”
MEMS, ocHoBaHHbIe Ha addekTe 3nek-
TpocMmauveaHus. CyTb SIBNEHMA B TOM,
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HacronsHbii Tenedon benna

¢ ¢PepdopOoBbLIM POXKKOM.

410 POPMY MUKpPOKaNeNbkU MpoBoaa-
LWE XUOKOCTU MOXHO USMEHATL NYTEM
nogadn HanpsXXeHUs Ha PacronoXeH-
Hble Nog HEeW nAacTUHLlI NiaHapHOro
KOHAEHCAaTOopAa.

OpHako caMasi USBeCTHas paspaboT-
ka B 006nacT¥ HaHOTEXHONOIrNM — 3TO
Tak HasblBagMas "HaHoTpasa™ UM "Ha-
HOrasoH", cosgawwue ceBepxrmbpo-
¢o6HbIE HAHOCTPYKTYPHBLIE NOBEPXHOC-
TW. "HaHora3oH” COCTOUT U3 KpEMHUE-
BbIx cTon6rkoB TomumHoi 200...300 HM
(B THICAYY Pa3 TOHbLIE BONOCA). Y 3TOro
"rasoHa” ecTb 3aMedaTeNbHOEe CBOMCT-
BO: €CNIN Ha HEro NOMECTUTbL Kanmo
XUOKOCTH, TO OHa He ByfeT pacTekaTb-
cs, a ocTaHeTca B wapoobpasHoil pop-
Me, M 3TOT WapUK MOXET KatuTbCHA No
noBepxHOCTU B NMoBGOM HanpasneHuu,
KOTOPOE HaM HYXHO. HO KaK TO/1IbKO Mbl
nopaavm Ha onpepeneHHule "TpaBuHkn”
noteHyvan, wapoobpasHas Kanna Hau-
HET "NpoTeKaTh” B NPOCTPaHCTBO MeX-
[y HUMU. 3TO NO3BONAET CO3faTh ue-
Y10 XxUMUYECKYIo nabopatopuio Ha of-
HOM MUKpoycTpoicTee. K npumepy,
BHU3Y (Y OCHOBaHUs "ra3oHa’™) HaHOCAT-
CHA pasfiMyHbie peareHThbl, a CBepxy no-
MELLAEeTCA Kanna BewecTBa, KOTOPY
3aCTaBNAT ABUraThCa Mo onpeaeneH-
HOMY MapLupyTy, NpocauvsaTthCa B Tex
Mecrax, i€ HaHECEHbl peareHTbl, no-
Cne 4ero CuUTHIBalOTCA pPesynbTathl pe-
akuvn. BoT Tak, ckaxem, nokaras no

"HaHOrasoHy" Kanmo 4Yef0BE4ECKOWN
KPOBU, MOXHO COENathb €€ NofHLiM 6ro-
XMMUHECKUIA aHanus.

"HaHorasoH” MOXeT NpoainTb CPOK
cnyx6ul 3neMeHToB nuTaHns. OBuiuHan
Garapeiika, KOTOpas XpaHMTCH, HO He
MCNONL3YyeTCH, BCE paBHO CTapEET, no-
CKOJMbKY B HEM copepXatca ABa XUMn-
YeckMx BelEecTBa, KOTopble NyCcTb
1 cnabo, HO BCE paBHO BCTYMAaOT B Pe-
akumo. A B "BeuHO Monopoi” 6atapei-
K€ OfHO BELLECTBO HAXOAUTCH B XNOKOW
dopme, a opyroe — B TBEPLAOA, N OHN
paspeneHsl "HaHorasoHoM™. Korpa 6a-
Tapelika He paboTaert, XUOKOCTb HUKaK
HE MOXET MPOCOYMTBCA CKBO3b "HaHO-
rasoH" v, cnefosaTtenbHo, HUKaKon Xu-
MMYECKON peakymm HEe NPOUCXOAUT.
Koraa Hapo vcnonb3oBaTb Gatapenky,
[OCTATOHHO NOAATHL cnabbiid anekTpu4e-
CKUIA UMNYNLC U XMOKOCTL cpasy npo-
ca4mBaeTcs — OBa XUMWYECKUX Belle-
CcTBa BCTYNawT B peakuyuio.

Ewe ogHO NpUMEHEHME "HaHOraso-
Ha" — oOxflaXaeHWne MUKpPOonpouecco-
poe. MNpencraeste, C OfHOM CTOPOHBI
NOANOXKHN MUWKPONpPOueCccopsl,
a ¢ Opyro — "HaHoTpasa”, U Ha Hel
kannv soaul. B 0Bbl4HbIX YCNOBUAX BOAA
HEe NPOCaYNBaETCA M NPOLECCOP NoYTU
He Ox/1aXOAEeTCs, HO ECAV HaM NOHaA0-
6UTCA OTHATH N3BLITOYHOE TEnno, Mbl
NPOCTO NOBAEM MAaNEHbKUA NMMNYNLC
TOKa M XUAKOCTb, NPOHWKas CKBO3b "ra-
30H", OXNa)Xaaer TaMm, rae Haao.

Takxe cerogHs B JlaBopatopsx Ben-
na XOTAT HAy4UTLCHA CHMTbIBaTL NOcne-
fosatensHocTb 6asosuix nap OHK B pe-
XMME peanbHOro BPEMEHM, T. €. BLICTPO
M OELIEBO ONPEQensTb AN4HBIA FEHOM
kaxporo yenoseka. Cenyac gna 3Toro
Hapo packpyauBath OHK, HapesaTs ee
1 AONrO ONpeaensaTs Kaxayo napy. MNpo-
eKkT "reHom uenoseka” obowencs, kak
M3BECTHO, B KONOCCANbHYO CyMMy. A TO,
uyTOo ceiyac penawoT B nabopatopusx,
HanpyYMep, Npy MAEHTUbMKaUMM XepTs
katacTpodbl, — 3TO aHaNMs NMb ManNo-
ro ¢pparmenta AHK. BMECTO TOrO 4TO6L!
NPOLENbIBATL HACNOXHENALWNE XUMHUYE-
CKME peaKuuwn, crneuyvanncTbl UeHTpa
pewvnu cpenate AOCTATO4HO MPUMK-
TVBHOE YCTPONCTBO: NPOLAENaTh B KPEM-
HUM MaNEHLKOE OTBEPCTUE BESNHYMHOWN
40 HM (MNK, KaK ELLE HA3LIBAIOT, HAHOMO-
PY) ¥ pacnonoXxuTe NO €ro OKPY>XHOCTU
ManeHbkue TpaHsncTopsl. Pac4eTbl yue-
HBIX NOKa3bIBAIOT, 4TO Kaxaada napa AHK
MMEET CBOM COBCTBEHHBIN NOBEPXHOCT-
Hblil 3apag. “MpoTtackusaa™ JHK wepes
35T0 OTBEPCTHME, NO MEPE TOrO Kak Mone-
Kyna NpoOXopMT YEPE3 HEro, C NOMOLLBIO
TPaH3MCTOPOB MOXHO 3adnkcMpoBaTbh
NocCNenoBaTeNbHOCTh  3NEKTPUHECKUX
curHanoe. OCTaHETCHA AMWbL 3anucatb
MNoNyHEHHYO MHbOPMaUMIO.

NaGopatopun benna nepBbiMU Bbi-
BEAN Ha pbIHOK MEMS 1 HaHOYyCTpOACT-
Ba W NpopomkawT paboTy B 3TOM Ha-
npasneHun. Mo nporHosam, obbem Ha-
HOTexHONOru4eckoin otpacnu yepes 10
ner pocturHer 1 TpAH [oONNapos.
Ho »M3Hb, KaK npasBuio, yBenvyMBaer
nopo6Hble undpbl B passl. OpHaKo oc-
TAeTCA OrpOMHBI CErMEHT paspaboTok
B 06nacTnU CETEBOI 3BOMOUMA, O KOTO-
pbiX Mbl PACCKaXEM B CNEAYIOLWNIA pas.

PenaxTop v poTo — A. MypIOLLEHKO



AHanu3aTtopsl CrexKkrTpa cepuu
SA-9x0 oTr komnauum LG

B crarbe paccMOTPeHbI OCHOBHBIE XapaKTepuCTHKYN ¥ BO3SMOXHOC -
TY aHaJIN3aTOpOB cnekTpa moapenei SA-920, SA-930, SA-970,
SA-990 npounssogcrea komneHuy LG (IOxHas Kopes).

oApas3feneHne  U3MepUTENbHBIX

npnGopoB N3BECTHOW HOXHOKOPEer-
CKkOV komnaHuu LG, npomseoaswiein ay-
AVo-, BUAEO- U GbITOBYIO TEXHWUKY, BbiNy-
CTUNO HOBYIO JIMHEWKY aHaNnM3aTropoB
cnektpa (AC) SA-9x0. [lo HacTosAwero
BPEMEHMN B 3TOM cermMeHTe Gbina npep-
cTaeneHa nofao6GHas NPOAYKUMA NSATU
KpynHbIX Npou3esoauTeneii (Agilent, RS,
IFR, Anritsu, Gigatronics). HoBas cepus

Npexae Bcero, NpMBNEKaeT BHAMaHWe
YaCTOTHLIV AYanNasoH aHaM3aTopPoB chne-
kTpa oT LG. Crapwas mopens cepum
SA-990 pabotaer ot 9 kI'y no 26,5 IMy!
MmMeHHO paclumpeHne KOHTpons cnekTpa
CUrHaJ1I0B A0 MWIMMETPOBOIO AXanaso-
Ha BOSIH NO3BONSIET nocrasuts AC oTt LG
B OAVH PRA,C MUPOBLIMU INAEPaMMN U CBU-
AETEeNLCTBYET O TOM, HTO KOMMNAHUS CMOT -
Na NpeoaoneTs Psa, TexHonoruyeckux Ga-
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OcHoBHLIe MeTpoNorMyecKue xapakTepucTUKM aHanmaaropa cnekTpa SA-990

[nanasoH Jactor

9Kky— 26,5y

Wcrounnk 06pasyoBov 4acToThbt

10 My £1:10°® (20,1:10° onuws)

Monoca o63opa

Hynesas, 100y... 26,56 My

CreKTparbHas NAoTHOCTb asoBbIX
LIYMOB Npu oTCTpoMke Ha 10 k'Y

~78...—90 ABH/TY B 2aBUCUMOCTH OT AUaNA30Ha
4acToT

Monoca nponyckauus

300 Ny...3 MINy
9 KMy m 120 kY (onuws)
ungposow eunbtp 10...300 My (onuus)

CKopOCTb pa3BepTku

20 mc — 1000 ¢
ot 25 MKC NpY HyneBol nonoce ob3opa

JvHamnyeckuit guanasoH

—110...+30 gEMBT

CpefiHuii ypoBeHb COGCTBEHHBIX
WyMOB (nonoca nponyckaHua 300 My)

—115...—~100 gBMBT B 3aBMCUMOCTW OT 4acTOTb!
—130 gEMBT € npeaycunurenem (onuus) go 3 My

AtTenioatop MY (Wwkana skpaHa)

100 aB (10 aenenHun, 10 a6 Ha aen.)

JIvHeHOCTD WKanb! 1486
AtTeHioatop BY 0..55 b
| NorpewHocts aTTeHoaTopa BY *11b
HepaBHomMepHocTs AHX 11...43 nb6 B 3aBUCUMOCTM OT HaCTOTL!

TFapMOHUYECKME MCKaXEHUR

MeHee —60 aBH Npu ypoBHe CUrHana Ha
cmecutene He 6onee —30 aBMBT

NHTEpMOAYNALMOHHEIE UCKAXEHUS

MeHee —70 pBH npy YpoBHe CurHana Ha
cmecurene He Gonee —30 nBMBT

HerapmoHWueckne NCKaXeHus

Menee —85 aEMBT

AC oTHOCUTCH MMeHHO K rpynne nabopa-
TOPHBIX MHTENEKTYyaNnsHbIX Npnbopos
M NPaKkTM4yeckn HA B 4YeM He YCTyhaer
aHanoram. Jlanee KpaTko paccMOTPUM
BO3MOXHOCTN WU OT/INMUTENbHLIE OCO-
6eHHOCTN HOBLIX NPMGOPOB.

prLepos. K TakosbIM CiefyBT OTHECTH pas-
paboTKy CBEPXBLICOKOYACTOTHOID CUHTE-
3aTopa 4acTOThl, UCNONL3YEMOro B Kave-
CTBE MAJTOLLYMALLETO FETEPOAMHA, U Npe-
LIM3NOHHBIX KOAKCUaSTbHBLIX COEANHUTENEN
C ponyckamm Ha reomeTpmio Ao 10 mMkm.

Hanpumep, mogens npubopa SA-990, no-
Ka3aHHOro Ha PUCYHKE, UMEET B KOMIJIEK~
Te BbIXOAHOW aganTep Ha pa3bem 2,92 Mm.
MeTponornyeckue xapakTepucTuku npu-
6opa, NpuBeaeHHbe B Tabnuue, Takxe
NOATBEPXAAIOT BO3MOXHOCTU HOBBLIX MO-
Aenev aHanMaaropoB cnekTpa oT LG.

Ypo6HeIMM ANA NONbL3OBATENNA ABASIOT-
CH PEXUMBI:

® 4YacToTOMepa, B koTopom AC paboTa-
€T KaK JacToTOMepD C paspewueHuem 1 I,
YyBCTBUTENLHOCTLIO HE xyxe —70 nbMBT,
MPY 3TOM NOFPELLHOCTL U3MEPEHUA onpe-
AEeNseTca TONLKO NOrPELUHOCTLIO reHepa-
Topa 06pa3uoBOi YaCTOThI;

© aBTOHACTPOWIKM, B KOTOPOM AC ckaHu-
PYeT BECb HaCTOTHLIM AvanasoH, onpene-
JINET MaKCUMaJSTbHBIA CUrHA U BLIBOAUT €ro
Ha UeHTp 3kpaHa ¢ Nonocow 063opa 1 M,

Bce Mmogenv aHannsaTopoB CnekTpa ot
LG nmeioT BCTpoeHHbie AM n @M pemoay-
NATOPLI C BbIXOAOM HA 3BYKOBOW KaHalt,
CTaHaapTHLIA Habop MapKepHLIX MaMepe-
HWiA, BHYTPEHHIOI namATb 16 M6. Ona co-
XPaHEeHUA CNEKTPOrPaMm U PesynLTaToB
W3MepeHnii B KOPNYyC BCTPOEH BMCKOBOA
3,5”, amcraHumoHHoe ynpasnenne npubo-
POM BO3MOXHO 4YepB3 WHTEpPdEnChl
RS-232 1 KON (onuus). BabickaTensHoro
nonL30BaTeNs NOpPagyeT LBETHOM BLICO-
KOKOHTpaCTHLIA XKK ancnnei (kpome mMo-
nenun SA-920).

B aHanmaaropax cnektpa ot LG npe-
AYCMOTPEH AOMNOSHUTENLHBIA LUIMPOKUIA
Habop NporpammHbIX TECTOB U M3MEpe-
HUIA Ansi UMPOBLIX CUMHANIOB TENEKOM-
MyHUKaLMIA U CBA3W, TakuUX Kak uamepe-
HUS KaHaILHOW MOLLHOCTU M MOLLHOCTU
B COCEAHMX KaHasax, 3aHNMaeMoun Noso-
Chbl 4YaCTOT, a Takke U3MepeHuii Ana CTaH-
napta CDMA. Kpome Toro, aHanmsarTophl
MOXHO MCMNONb30BaTL AN U3MEPEHWi
napameTpoe SMC, ans yero npeaycmoT-
peHa ycTaHoBKa MoNoC nponyckaHua 9
n 120 kM, KBa3WNNKOBOrO AETEKTOpa,
a Takke CneuvansHoro NporpaMmmHOro
06ecneyeHus, KOTOPOE YYUTLIBAET AONy-
CKM No nomexam 3MC Ha pasnuyHble BU-
Okl anNNapaTypbl U NO3BONAET BBOAWTL Ka-
NMBpPoBOYHLIE KO3PDULMEHTHI HA NPUCO-
eaVHUTENbHBIE Kabenn, aHTeHHbl U Apy-
e KOMIMOHEHTHI.

B 41MCcno AONONHWUTENLHBIX aNNapaTHBLIX
ONLUMK, NOMUMO HaJIMYMS CNegsLLero re-
Heparopa no 3 I'Ty, BxoanaT:

® N3MEpPUTENIb PacCTONHMA O MEecTa
noepexgenusa kabens; pednexromeTp
ana namepennn KCBH;

e nekogep v TB CuHXPOHU3auua Npu
WUCMNONbL30BAHUW AHANU3ATOPOB B KAYeCT-
Be TecTepoB kabensHoro TeneBnpeHus;

© MHOMO(YHKLMOHANILHEIN FreHepaTop-
nMuTaTop curHanoe 6a3oBoi cTaHUuM
ANsi NPOBEPKU TenegoHHLIX TPYGOK CTaH-
napros GSM-900/1800, WCDMA w ap.
(BCEro CEMb TUNOB).

Takum 06pa3om, aHaM3aTopbl CNekT-
pa cepum SA-9x0 or komnanum LG obna-
DaoT BCeM HeobxoanmMbiM Ha6opom BO3-
MOXHOCTEH Ans nabopaTopHbLIX aHam3a-
Topos cnekTpa "high-end” knacca v He yc-
TYNaIoT N Xapakrepuctukam cBovm 60-
nee NMEeHUTLIM KOHKYPEHTaM.

FloapobHbie TexHuYecKue XapakTepuc-;

Tk NpUBOPOB MOXHO HaUTXH Ha cante

<www.prist.ru>. KoHcynstaumm no Bo--

NPOCEM W3MEPWUTERBHOW TEXHUKU -— MO

Tenegony {095) 777-55-91 » no E-mail,
fo@prist.

Kin L.com>,

MEKED O — ..OMTVd..

S002 ‘I 5N outivd

KHLTIN
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AOMNOJIHEHUE K HANEYATAHHOMY

E-maili: consult@radio.ru
Ten. 207-89-00

PALRMO Ne 1, 2005

NOTAMUH U. TEMBEPOBJIOK C ®UK-

- CAPOBAHHBIMU HACTPOMKAMM, —
" PADUO, 2003, N¢ 9, c. 17.

MeuarHas nnava.

Yeprex BO3MOXHOrO BapuaHTa ne-
4YaTHOW nNnarsl TeM6poGoKa naobpaxeH
Ha pucyHke. Ee narorasnmsaioT u3 aey-
CcTOpoHHE GONLIMPOBAHHOND CTEKNOTEK-

. cronura. Ha nnare pa3melleHs Bce ae-
- vanu, kpome kHonkn SB1, ceeTtoamonoB

SB1
7
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"HALUA KOHCYJNbTALLUSA

B TENNOCTOMKOM U30NsUMK 1 BRavBaloT
[0 YCTAHOBKW feTanew Ha MecTo.

KOCEHKO C. "UHTEJNEKTYAJ1b-
HOE" 3APSQHOE YCTPOMCTBO AN
Ni-Cd AKKYMYNSITOPOB. — PAQWO,
2004, N¢ 5, c. 32-35.

W3 onwiTa paGorbl ¢ npubopom.

Kak nokasana akcnnyaraumst ycTpow-
CTBa, MHOrAa NpU BKIIOHEHWK €ro C 1c-

Bxog MK Bxop fiK

()
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Beixog MK Beixoa fIK

HL1—HL4 » nepeMeHHLIX pe3ncTopoB
R9, R10. Qonbra Ha cTopoHe peranei
Mcrons30BaHa B Kavectse obulero npo-
BOpAA 1 akpaHa. BuiBoab peraneid, noa-
nexaumx coeanHeHnio ¢ obLmm NPoBo-
AOM, NPUNanealoT K ¢gonere ¢ obenx cro-
poH. Bokpyr octanbHbiX OTBEPCTWiA Ha
cTopoHe peTaneli Gonbry yaansior 3eH-
KOBKOIA CBepnom, Anamerp KoToporo
npumepHo eaBoe Gonblie pyameTpa oT-
BEPCTUiA.

Mnata paccumTaHa Ha NpUMEHeHne
nocTosiHHBLIX peaucropoe MAT, noacrpo-
eunbix ClN3-386, konpencatopos K52-1
(C3, C9, C10, C14} n KM (ocTaneHuie).
He nokasaHHble Ha NPUHLMAMANBHON Cxe-
me TemBpobnoka koHpencatopsl C18,
C19 (KM emkocTeio 0,033...0,1 mMkd) —
6nOKMPOBOYHLIE B LIENsiX ANTEHUR MUK-
pocxem. Elue oamH Takol Xe KosaeHca-
TOpP NPUNAMBAIOT HENOCPeACTBEHHO
K BLIBEOflaM nuTaHust Mukpocxemsl DD2
CO CTOPOHbI NEYaTHLEIX NPOBOAHNKOB. Pe-
auctopel R1—R3 n koHpeHcaTopsl C3,
C9, C10, C14 ycTtaHaanMeaioT nepnexHomn-
KynspHo nnare. MNepeMbiukn, CoequHsio-
LiMe neYaTHbe NPOBOAHUKU HA NPOTHBO-
MOSIOXHOI CTOPOHE NNAaTH, M3roTasnnea-

_ OT M3 TOHKOFO MOHTAXHOro npoeopa

APEBHLIM AKKYMYNIITOPOM MUKpOCXEMa
DA1 (cm. puc. 3 B crarbe) nepeBoauT
npn6op He B pexum BLICTPOI 3apsoKu,
a B peXxum po3apsaokn. HyXHoro pesynb-
tara B nopotHoM cny4ae nobuBaloTes no-
BTOPHLIM BKJIIONEHWEM YCTPOACTBA (BO3-
MOXHO, 3TO APUAETCS CAenaTh HECKOSb-
KO pa3). YCTpaHuTe HefOCTBTOK MOXHO
nogknioueHnem BoiBopa 7 (TEMP) DAt
K ee BoiBogy 16 (REF) He HenocpepCTBEH-
HO, a Yepes3 aeniress U3 peancTopoB Co-
npoTueneHneM 68 n 22 kKOM, T. e. B COOT-
BETCTBMM C TUNOBOIA CXEMOIN BKNIOYEHUSE
{cm. <ftp://ftp.radio.ru/pub/2004/05/
max713.pdf>): nepebii 3 3TUX peaunc-

» <eonsult@radio.ru”

TOPOB BKMIOYAIOT MeXAy BuiBoaammu 1, 16
1 7, BTOPOIA — Mexay NocAeHUM U BLIBO-
aom 13.

Cnepyer y4ecTb, YTO HEKOTOpHIE Npo-
M3BOANTENN AKKYMYNSTOPOB OfpaHnymnBa-
10T MAKCUMaTbHBIA TOK 3aPSAAKN SHAYEeHN-
€M, YMCMIEHHO PaBHbLIM YETBEPTU HOMM-
HaNLHOM EMKOCTH, NPU NPOAOIHKUTENBHO-
cTu1 3apsiaky 5 4 (06 3TOM MOXHO Y3HaTh
13 nNpunaraemol aTMKEeTKU WK Ha caiite
¢upmbl B UHTEpHETE). 3apsixartb Takve
AKKYMYNSITOPbI TOKOM, YYCAEHHO PaBHLIM
eMKocTH (B TeyeHue 66 MuH), Henb3s.

HEMAEB U. AKTUBHAR® AHTEHHA
MB-—-AMB. — PAOQUO, 1998, Ne 4,
c. 6—-8.

PeXMUMbl TPaH3UCTOPOB NO NOCTO-
AHHOMY TOKY.

HanpskeHust Ha BbIBOJAX TPAH3UCTO-
POB NpuBegeHsl B rabnuile.

Tpanucrop Hanpaxenwe, B, Ha BLiBofe
amuTTepa | 6asbi_| konnekTopa
VT1 1.8 25 10
VT2 1.8 25 12
VT3 0 0.7 1,5
VT4 08 1.5 10
VTS 10.8 10 1.5
V716 0 0.7 15
V17 0.8 1.5 10
OBPATUTE BHUMAHHWUE

NbILLIKWH B. TPEX®A3HbIA WH-
BEPTOP. — PALINO, 2000, N2 2, c. 35.

Ha npyHUMnnansHoM CXeme yCTpoKcT-
aa BbiBOAbl 6 1 7 cyeryika DD2 [OnxXHb!
66T coenuHersl ¢ ee Boisoaom 10 (T. e.
C MUHYCOBbIM NPOBOAOM UCTOYHVIKA TN~
TaHus).

YEPEINAHOB A. KPY)XOK PALWO-
TEXHUYMECKOro KOHCTPYHPOBA-
HUA. — PAONO, 2004, Ne 2, c. 54, 55.

Ha npuHUnnmansHoM cxeme 3ByKOBOro
wHankaropa usmnwa 2 (cm. puc. 5 B cra-
Th€) HOMEpa BbIBOAOE pgetunparopa
DD3 HeobxoammMo NMoMEHsITb CReayoLinmM
o6pazom: 12 (ebixos 11) — Ha 13, 13 (BbI-
xon 12) — He 14, 14 (soixon 13) — Ha 15,
15 (Bbixoa 14) — He 16. HarnpsixeHne nv-
TaHus +5 B fOMKHO rNonassTsCA Ha BbIBOA
24. Mukpocxema DD2 — K155MES (a He
K155ME2, KaK yka3aHO Ha Cxeme).

KYJIELLIOB C. TEHEPATOP HA
PIC16F84A n AD9850. — PALMO,
2004, N2 3, c. 26—29.

Ha rnpyHLmnvanbHob Cxeme reHeparo-
pa(cMm. pyc. 2 B CTaTb€) HOMEPA BbIBOAOB
nuTaHns MUKPOKoHTposiepa DD1 Heob-
XOAVMO MAMEHUTD CELYIOLLIMM 00pasoM:
U, — BbiBog 14, GND — Bbison 5. [ins Ha-
nexHoi paboTbl C kKnaBnarypos Ha OCHO-
BE TOKONPOBOASLLE! PE3VHbI CNeayeT yc-
nonb3oears peancropsl R3—R6 MeHbLue-
ro conporusneHusi (@ BO3MOXHO, M UC-
K/THOYUTb VX BOBCE).

Pegaxrop — B. ®ponos, rpaduxa —B. Pponos




