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AHP-2008
AHP-2012

ABM-4403
AHP-2015

MYNbTUMETPbI i AKTAKOM-IWATSL
AeransHo Ha www.eliks.ru fpribory.htm
ABM-4400/4401/4402/4403
HOBEMWWE LUMNOPOBLIE MYJTLTUMETPbI

MNpogheccuoHanbHble MHOTOYHKLMOHANbHBIE W(POBLIE MYNETUMETDGI

B HACTONLHOM MCMONHEHWM [ANA LWMPOKOO KPYra 3a/ay: U3MepeHus
HaNpSHKEHWUS, TOKA, CONPOTUBNEHWS, TECTMPOBAHWE AMOA0B

= Norpewnocts 0,012 % = Hanpsixenue:
= PaspsapHocTe wHAvkatopa 5,5 0,1 mxB...1000 B/1 mxB...750 B
« [lBoitHOM aucnnes » Conpotuenetue 0,1 MOm...500 MOm

« 2 W30NMPOBaHHLIX BXOAA

(ABM-4403, ABM-4400) = Wutepdpeic RS-232, GPIB, LAN
= Nonoca yactor 15 MNy...300 kly = Yriepanwe nokasaHum

WWW OCLMANOrPA®bI © Tekironix

Y meransro na www.eliks.ru fpribory.htm

= Tok 10HA..10A

cepusa TPS2000 20Ny 4
TAPAHTUSA 3 TOfA! U30JTMPOBAHHBIX KAHAJTIA!
« RS-232 ({)penChoice® Software)
A %“““ 4 xanana ) « BCTpOEHHbIA CNOT ANA KapT
- Monoca NponycKaHua: namsTv CompactFiash
100 wm 200 My~ - CnekTpoananusarop (6MN®)
= 8 4acoB HENPepPbIBHOW paboThi Ha BCEX MOJENnsX
OT aKKyMyNsTOpOB.

= 11 aBTOMATHYECKMX M3MEDEHWI
= Jlerkmi, NOpTaTUBHLIHA
* Ha AaHHLIA BU NPOAYKLMM PCNPOCTPAHAIOTCA OFPaHUYEHUA N0 AKCNOPTHOMY KoHTpono CLUA

NAANbHOE OBOPYAOBAHME i\ axTRKOM®
. Aeransro Ha www.eliks.ru /pribory.htm

lopsyan 3amena Gatapei

BECTEHEBbLIE MOHTAXXHbBIE CTAHLIA
CBETWUNbHWKA ATP-1101/1103 &
ATP-6051/6251 « UndhpoBoit/aHanoroBuIi THR

= MowpmocTs 22 B1/220 B * MowmocTs nasnehuka 60 Br/50 Br

« VBenwuuexune 5 auontpuin + Kepamuyeckuit HarpesaTenkHbiin 3M1emeHT

= Berpoentan nuH3a 20 AUONTpUi « Jlerkvii nannbHuK

(ATP-6251) = proHoMKUYHAR PYKOATKA
» Yno6Han kannbposka

£s Avtucrarnyeckas 3dwmra

-." =
BATTMETPbI AHANU3ATOPBI MONA TECTEPbI LCR-METPbI
OMMETPbI TOKOBbBIE KNEWWU TEPMOMETPbI LNATHUKM
rEHEPATOPbI BONLTMETPbI YACTOTOMEPbI WHCTPYMEHT

KOHTPOJTbHO-USMEPUTESIbHBIE NMPUBOPHI

PAIMOMOHTAXXHOE O50PYJOBAHUE £)
MPOMBILLNTEHHASA MEBETb

¢

= -

ATP-6051

ATP-1103

ATP-1101

AM-1060

W LM®POBbIE MYNETUMETPbI

AeransHo Ha www.eliks.ru /pribory.him
AM-1060/1061 5 RIS TRKOM®

« Moctosunoe Hanpsiwenue 0,1 MB..1000B = EmxocTs 1 n®...40 000 mk® (AM-1060),

= MepemenHoe Hanpsxenwe (50/60 Mu) 10 n®...100 mxk® (AM-1061)
0,1mMB_.1000 B = Yactora 1 MNy...40 My (AM-1060),
« MocTosHubI Tok 0,1 MKA..10 A 0,001 ly...4 My (AM-1061)
= lNepemennbiii Tox (50/60 'u) . Tameparypa -20...750°C (AM-1060)
0,1mxkA10A EHT 3an0NMHEHUA
« Conpotuenetue 0,1 Om...40 MOm 1 .99% (AM-1061)
FEHEPATOPbDI i\ AKTAKOM®

Y peransmo na www.eliks.ru fpribory.htm
AHP-2004/2008/2012

= [lnanasoH 4actor AnA 0CHOBHLIX hOPM - CoxpaHenwe n Bbl30e 10 HACTPOEK
BbixoAHOTO curHana 1 Mxlu.. 120 My - 27 eugos thopm BLIXOAHOO CHrHANA
» Paspeiuenwe no yacrore 1 Mxly * GOPMUPOBAHWE CUTHANA NPOM3BONEHOM
« AMNNMTY/A BbIXOAHOTO CHIHasia thopmbl (0 8-onyun)
100 mkB...10 B nuk = LLINpOKUK AnanasoH YacToT BCTPOEHHOMO
= PaapsipHocTs LIAN 10 6ur vactotomepa (no 100MIy)
= Yacrota auckpetusauywu 200/300 My - Mutepdpedic RS-232
« MNamath chopmer curuana 4096 Tovek - GPIB-onuua

NPOMBILLNEHHAR MEBEJb i) AKTAKOM®

¥ Bce mogenu na www.eliks.ru fpribory.htm
APM-2257

CTOVKN KOMIMNEKTOBOYHLIE

1 APM-2257/2285/2286

+ Boigainbie sy 33 x40 x 8 cm

» 2 KOneca, 2 BUHTOBBIE HOXKK

i (APM-2285/2286)

f -4 xoneca, 2 U3 Hux ¢ GNOKHPOBKOH
(APM-2257)

APM-2285

APM-2286
@ 0GopypoBaHue BkN0YeHO B FOCPEECTp CPERCTB.

«3JJIMKC»: 115211, Mockea, Kawmpckoe wwocce, fom 57, koprnyc 5
Ten.: (495) 781 4969 (MmHorokah.), 344 9765, 344 9766; chbakc 344 9810 E-mail: eﬂm—hﬁﬂfélﬁwﬂl
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HALUA KOHCYNBTALIMSA (G. 54). Ha krvoknoi nonke (c. 40). OBMEH ONbITOM (c. 24, 50).
JIOCKA OBLABNEHWA (c. ¢. 1, 3, 11, 17, 30, 44, 47, 49, 50, 77—80).
Ha naweil o6noxke. A-50 Hag "poaHbIM rHe3aomM™ BO Bpems Napana 9 mas 1995 rona (cm. cTathio Ha C. 4).

607G V-V7 &) ) PEAHUMALIMS| KWNHECKOMNOB
KOMIMbIOTEPHbLIA U3MEPUTEJIbHbIA KOMIJIEKC

B CJIEII;YIO mEM KAPAOKE HA KOMNbIOTEPE
HOMEPE: LS SLULU L, NOBbILLEHHOW MOLLIHOCTH

Tupax xypHana «Paguo» Ne 1 cnan B OAO «Pocneuats» Ans pacchbinku noagnucumkam 15.01.2007 r.
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LUEHTPANBHLIA OOUC: |
r. Mockga, yn. Mpodcotoanan, 84/32, kopn. B3, «
Ten.: (495) 333-10-10 (MHOroKaHanbHbIH)

thakc: (495) 333-10-34

O®UC HA CPETEHKE:

r. Mockea, yn. Cpertenka, 27/29, ctpoenne 8,
Ten.: {495) 208-51-58

ODUC HA BONOKONAMKE:

yn. Fabpwuesckoro, 4. 5., kopn. 5

Ten.: (495) 788-76-40, 788-76-41

e-mail: shop@brownbear.ru

% KoMnnekcHble nocTaBku
& ECXupued (empesil: (EYCEITER

& CeTb perMoHanbHLIX AMNEpos
& FapaHTuA Ha BCIO NpoAYKUUIO



MACCOBbIH
EXXEMECSA4HbIN
HAYYHO-TEXHUYECKWIA

Pnnunnmsmtnh“— PRAMOGPONT"—"PRAND” XKYPHAN

“Radio” is monthly publication on audio, vide
computers, home e ics and telecommuni

YYPEOWUTENb U USOATESIb: PEOAKUWA XYPHANA «PAONO»
3aperucTpupoean Komurerom P no nevarmm 21 mapra 1995 1.
PervcTpaumonHbi Ne 01331

Fnasnstit pepaxrop (0. M. KPEUIOB

PeaaxuyMoHHan Konnerus:
B. . BEPIOTUH, A. B. TONBILLIKO, A. C. >XYPABJER, b. C. UBAHOB,
E. A. KAPHAYXOB (OTB. CEKPETAPb), C. H. KOMAFOE, A. H. KOPOTOHOLLIKO,
B. I MAKOBEERB, C. J1. MULLIEHKOB, A. /1. MCTUCITABCKWIA, A. H. MONOB,
6. I. CTENAHOB (NMEPBBIA 3AM. M. PEAAKTOPA), P. PR TOMAC, B. B. ®POSOE,
B. K. YYJHOB (3AM. IN. PELAKTOPA)
Brinyckaiowue pegakropsi: A. C. JIOJITVA, B. K. YYOHOB
O6noxka: B. . OBLEAKOB
Bepcrka: E. A. TEPACMMOBA
Koppextop: T. A. BACWJIbEBA
Anpec pepakumm:
107045, Mocksa, Cenveepcroe nep., 10
Ten.: (495) 207-31-18. Qdakc: (495) 20B-77-13
E-mail: ref@radio.ru
Fpynna paBorut ¢ nucemamm — (495) 207-08-48
Otnen pexnamel — (495) 208-99-45, e-mail: advert@radio.ru
Pacnpoctpanenme — (495) 208-81-79; e-mail: sale@radio.ru
Noanucka u npogaxa — (495) 207-77-28
Byxrantepwna — (495) 207-87-39
Halum nnarexHbLe PeKBUaNTLL
nonysarens — 3A0 "XKypuan "Pagwo”, MHH 7708023424,
p/cuy. 40702810438090103158 B Mewanckom OCE Ne 7811, 1. Mocksa
Bark nonyyarens — Coepbank Poccum, . Mockea
kopp. cyet 30101810400000000225 BMK 044525225
Noanucano k nesaru 18.01.2007 r. @opmar B4x108/16. Neyarte odceTHan.
O6wem 10 pms. new. n., 5 6ym. n., 13,5 yu.-m3n. n.
ﬁ PO3HMLY — LEHA AOTOBOPHAA
HOM MHOEKC:
°“'r'."o°xa°r’s'mory Pocneyarms — 70772, %
no Karanory Ynpasnexus dpenepantHoi NoYToBOoM CBAan — BY032.
3a copepxaHre pexnamHoro 0GbABNEHNS OTBETCTBEHHOCTE HECeT
TENb.

3a OPUMMHANLHOCTL M COAEPXAHWE CTATLH OTBETCTBEHHOCTL HECET 2BTOPD.

Pepakums He HECET OTBETCTBEHHOCTW 3a@ BOIMOXHLIE HEMATUBHBLIE NOCNEACT-
BUA VCMONB30BaHWS ONyBNMKOBaHHBIX MaTEPUanNos, HO NPUMHWMAET MEPBI N0 VG-
KIOHEHMO OLMBOK 1 ONeYaTok.

B cny4ae npuema pykonmcn K nyGnmkaumun pepakuus crasnt of atom B usse-
CTHOCTs @BTopa. [pM 3TOM pepakumMs NoNYYaeT UCKIIOHUTENBHOE NPAB0 Ha pac-
MPOCTPaHeHWe NPUHATONO NPOV3BEASHWR, BKNIOHAas ero nyGnvkalmm B XypHane
«Paauoe, Ha wHTepHeT-cTpaduuax »xypHana, CD wnun wHbiM obpasom.

ABTOpCKOE BO3HArpaxaeHwe (roHOpap) BEINNAYMBAETCH B TEYEHWE OIHOTO
MECHLA NOCNEe Nepeon Nybnvkauun B pasmepe, onpeaensieMoM BHYTPEHHUM
CNPaBOYHUKOM TapudoB.

Mo ucTeueHwn OOHOFO FOAA C MOMEHTa MepBoin Nybnukalum asTop umeet
npaso onyBAMKOBaTL ABTOPCKWIA BADWAHT CBOETO NPOM3BEAEHWA B APYIOM MEC-
Te 6e3 NPeABapUTENBHONO NMCEMEHHOTO COMACUS PENAKLIMA.

© Paguo”, 1924—2007. BocnponsseneHne MaTepuanos xypHana «Panmon,
WX KOMMEPYECKOe MCNOoNbaoBaHue B Niobom BUAE, NONHOCTHI0 MW YACTUYHO,
AONYCKAETCH TONBKO C NUCHMEHHOO Pa3peiLleHns PeaakLmm.

Orneuarano 8 000 «W[ Mepgwa-NMpeccar, 127137, Mockea, yn. «MNpasapi»,

A 24, cp. 1. 3ak. 70066.

KomnbloTepHaa ceTb penakuvuv xypHana «Papmo»
HAXOOMTCS NOJA, 3alLMTOM aHTUBUPYCHOW MpOorpammbl
DrWEB W. anunosa.

Texnuueckan nogoepxka 000 «Canl)» (Cankr-Nerep-
Gyprckan aHTuBupycHas naboparopus W. Janvnosa).
http://www.drweb.ru Ten.: (B12) 294-6408

. COM(STAR

UNITED TELESYSTEMS

Ten.: 956-00-00 MWurepuer: www.comstar-uts.ru

P4 PaguonQKauMoHHbIX NPULENOB Kak ansli c

©N0B BbINYCKANMChb Cepu
Tak v HE NPUHATLIX Ha

[WH U3 MNYHKTOB N
Komutera OB0pOoHL!

NEeTHOM PaanonNOKauMOHHOW, annaparypsl, pasmMecTus
Ha nnowiaasax xopnyca "B” 3geopa Ne 122 HKAMN". Hosoe
npeanpuaTue, NonyYueLLee saHue LIKB-17, Bckope Gbi-
no nepeumerosaro 8 HUKU-17, & 8 1967 r. — B Mockoeckmia
Hay4YHO-UCCNeAoBaTEeNLCKUIA MHETUTYT NpubopocTpoeHns
{MHWIKN). Ero nonysexHoe eLle nig noctaHosnenmnio 1944 r.
M C TEX NOP 3HAYUTENBHO Pas
XEHHOE Ha NYyTV OT CTaHLMK

pame "BopoguHckas 6uT

eecs 3aaHue, pacrnono-'

Tpo "KyTy3oBCcKas™ K NaHo-
> 3HAKOMO MHOTUM MOCKBIUHAM.

1954 r. punman
Lien B COCTas

B 1973 r. npeobpagosaH ay4yHO-VCCNENoBaTEeNbCKUA
WHCTUTYT paguoonTiss-HMUPO).

Lns ucnbitanuil cosaasaemoi an
CTPOWNO Ha Nony3abpoLleHHOM
MOCKOBHOIW aepeBHn Cykos
paion ConHueeo), cobc

Typel LKB-17 no-
npome, 86nn3an nog-

HHYIO NEeTHO-UCNbITaTen

Tanu MHOTUE M3BECTHLIE NETNVKN-UCTbI
— M. J. Fannair. B oktsbpe 1
pabory B HUMN-17 BO3rmaemna ussecr
Coserckoro Cotoza B. C. I'pusoay6
reHgapHoro AOBOEHHOTO CBep
monete "PoguHa”, eavHCTBE
wan Bo Bpems Benukoi OTE4eCTBEHHOW BOMHLI MyXCKMM
ABVALMOHHBIM MONKO| 1963 r. JIUB noa pykOBOACTBOM . |
B. C. Np13oay6oBOR CTAHOBUTCH CaMOCTOATENbHbIN H-a.] >
YHHO-UCCNEAOBATENECKMM NETHO-MCNbITATE bHBIM, quT—-, [
pom (HUIWL). Zeropxs — avo OAO "HMNO "Bangr -
C 1980 . MHWWI cTan ronoBHLIM Npeanpy Haw- i
Ho-npoussoncTeeHHoro obweavHenmns (HIO) "Brra
K coxan:s;p ¢ pacnagom CCCP npaxmwecxn
n

nock 1 HMNQ, B cocraee koToporo Geinu 3ae
ry'ru PAcAONOXEHHBIE B PA3HLIX COM3HbIX

. MHWUWUN npeobpasosanu B O "KoHuepH pa-

Hmi "Bera”.
HMSBLW!M LKB-17 g Hero Oeiny HanpasneHol
~~B. B. Tw mpos, A. B. _Grénywkud v [. C. Muxaiine-

BUY — Y4aCTHWRA CO3[aHUA NepBLIX OTEYECTBEHHbIX pa-
avonokatopos "PegyTt” (Hazemuelin) u "THeic-2" (aBraum-
OHHBIIN), Y& BbiNyCKaBLKWXCH CEPUNHO U MPUMEHABLLIMXCS
B GoeBbix nencTeusx. PykosoguTtenem aHTeHHOro oraena
CTan foKTOp TEXHUYECKMX Hayk A. A. NUCTeAtKOPE (BAOT——._
NEeAcTBUKW YneH-KoppecnoHaeHT Akaremumn Hayk CCCP) —
W3BECTHBLIN, B 4acTRaCcTW, Kak-to3parenk 3HAMEeHWUTOro
“wneiicd-eubpatopa Melo ". MNpuwnu 1 apyrve

kopca”.
cneuvanncTel, a CTyOeHTdB, 3akaHqueaswwx B 1944—
1946 rr. MHCTUTYTBI ¥ PEXHUKYMBI PaavOTEXHWYECKOro
npoduns, pacnpenensaniv s LLKB-17 uensiMy Beinyckamm.

MNepeoin kpynHoi paportoin LIKB-17 crana paspaborka
PanMoNoKauMoHHOTo kamnnekca "Pybwawii™ pns nepeoro
OTe4eCcTBEHHOro crparervdeckoroc bombapaouposlumka
Ty-4. 3apaHne Oein0 BLINGIHEHO B KpaTHaWiLWiA CPOK, XO-
T8 NPULINOCHL CO34aBaTb TONBKC camy annaparypy,
HO ¥ MHOMME KOMINAEKTYIOLME-U3ALNUA [UIR Hee, Hanpu-

Wpom pacnpocTpaHeHHLIE BOOCNEACTBMN Pe3UC-
=

a TaKkxe uamepuTensHole Npubopst—

B panbHeiiuem Bbino paspabortaHo Gonblupe 4MCNo

Mﬁé’oa-m-

Tpebyrénen, B Tom uducne Mul-15 u Mulr-17, Tak v ans

60 PAVPOBLLIMKOB, HaNpUMep; “Ty-16. MHorve u3 npu-

, Opyrve pasgenunu cyasby

PYXEHWE CAMONETOB, ANS KOTO-
puix 6K NpeaHasgayeHb.




Bonebwoe BHUMaHWe yaensnocb CO-
30AHMIO HABUIALMOHHON annaparypl Ana
CaMONeToBR — PagvoBLICOTOMEPOB W A0~
NAePOBCKVX M3MEPUTENEI CKOPOCTH W yr-
na cHoca (AWNCC). MmenHo Gnaropaps
AONCC, pazpabotannomy B HUU-17 n
ycTaHoBneHHoMy Ha GopTty camonerta
Ty-114, cTan BO3MOXEH TPaHCOKEaHCKMA
nepenet H. C. Xpywesa 8 CLLUA 8 1959 .

/B-Wﬁéﬁ‘“ﬂ%&_ﬂg’raﬂu LUTATHLIM

obopynoBaHueMm naccaxu
HbIX camoneToe. Mx HOBbIE
B OCHOBHOM A8 BEpPTONETOB, BBOYTCA
M CEroaHs.

Paawoesicotomep "Tlnanera”, ynpae-
NSBLLMIA NOCAN0NHLIM TOPMO3HBIM ABuEa-
Tenem, yCTaHaBAMBaNW Ha KOCMWHECKVIX
craHumsix cepyn “Jiyna®, Tak uto HUK-17,

ana”. Cam camon

(¢poro 2, 3) Guino
Nerko OTnuMYMTb OT APOoTOoTHUNa — nacca-
xupckoro Ty-114 pd ycTaHOBNEHHOW Haf,
XBOCTOBOW 4ac Pro3ensxa Ha BbICO-

“BpaLLAIOLERCH aHTeHHB

Hargpos. lns ceoero Hu “Jlnana”
6bing BecbMa cosepugrHoi RJ1C, Bonno-
TUBLLE B cefe nywine AOCTUXEHWS OTe-

HECTE ugg}aaﬁm- W 3anek i
HUKM. pyBexHbix aHafioroB y Hee

npogGTo He Bbino.
Jémnnexc obin

B pagvongkauMoHHOM none, npu-
KPLIBABWEM Hally CTpaHy OT Hanefo
aBvaumu THOMO MNMPOTUBHK
Bepa. Ty-126 ¢, ycnexom Bol

X OT camoneTa. HTobbl B 3TUX yCNOBMAX
HapPYXWTb U CONPOBOXAATk UENb, Tpe-
Banocb nposectn rnybokwe wccneno-
BAHUA XapaKTEpPUCTUK NONe3HbIX CUrHa-

HO Manbiv yposHan GOKOBbIX NENEeCTKOB.

Takve vccneposaHw
AUCh. 3KCNePUMEHTbI BLIIONHANM KaK HA
MepBOM ONLITHOM Mnnsipe camone-
Ta Ty-126, xetOpbiii 6bin OToAH Hayke

OCTOSHHO Be-

bIX 33734, TaK W Ha CMeLUUansHo ne-
eobopypoBaHHoMm Beptonete Mu-10.
Bpawaowuiics ob6Tekarenb C aHTeHHOW
{orpoMHbx pasmepos "6o4ka”) Bbin ye-
TaHoOBNEH MEXY BbLICOKWMK CTOMKAMM

a zatem MHWWI1 BHecnu ceoi Bxnan
W B NONyYeHNEe Nepebix GOTOCHUMKOB NyH-
HOW NOBEPXHOCTU, U B AOCTABKY HA 3eMMi0
npof NYHHOro rpyHTa, U B NyTelecTeus
“NyHOXOA0B".

"KocmMuyeckan” NeATensHOCTL MACTU-
TyTa 3TMM He orpaduymueBanacs. B coctas
Hay4HOW annapartypbl MexrnaHeTHbIX

cTaHumin cepum "Mapc” Bxoauyv paspa-
6oTaHHbIE NOL PYKOBOACTBOM . Ero-
posa, 1. 1. Manageesa n I. I pca

MHOIoAManascHHye ckaHupylowme CBY
PagMoOMETPBl — PUEMHUKN eCTEeCTBEeH-
HOMO TENNOBOTQ paguouanyyYeHus nna-

etbl. Mo nonyYeHHsIM OT HUX AaHHLIM
Hbl KAPThl pACNpeneneHns
bl MaPCUAHCKOW NO4YBbLl HE
1 raybure. MogobHbie Npubo-
pbl, YCTAaHOBNEHHBIE HA WMCKYCCTBEHHLIX
cnyTHUKax cepuy "MeTteop”, no3sonnnu
CHATL NOAPOOHYI0 KapTy NefoBOro no-
kpoBa 3emnu, a B 1977 r. noMornu Hailtm

KpaTyalilLni NyTb BbIBOAA Ha YUCTYIO BO-

Ay 3aTepToro Bo Nbaax AHTapPKTUKWN 3KC-
neauumoHHoro cyaHa "Muxaun Com

B 1963 r. 6wina 3akoH4eHa pas
Ka aBuvaLuMOoHHOro Kopnnexkca
PagnonoKaLMoOHHEIO obyapyxeHus
(APNO) — campfietra Ty-126 v oH Bbin
YKeHWe. DCHOBON KOM-
nneKca nocfiyxuna cosganHas 8 HUM-17
BoacTeom B. N /Mearosa (¢o-
TO }rpanmonoxauuon si cTaHuma “Tu-

o L

| Pot0 3

CTaeneHHy 3ana4qy, net
Ceseproro flepo
BO3MOXHO
PNC. 310

Ha[o nejamu
OKeaHa, roe He-
HOBWTb HA3EMHbIE

OOHOW U3 NPUHKH M3Me-
BEPORTHOIO NPOTWUBHWUKA.

npopbiBd Hawe# NMNBO He Ha BoNbLIOH Bbi-
aK paHblue, a Ha NPefensHo ma-
, CkpbiBance o1 PJIC 3a oTpaxeHnamu
OT NOACTUNAIOLLEIN NOBEPXHOCTH..

HyxHo ckazarts, 4To Han &Hfu n ne—
[OBOI NOBEPXHOCTLIO “J1
MEHbILe HAAEXHOCTLIO HO BE ‘ra,m(
yOaBanock OOHaPRY#MMBATH HASKE. w‘(%mﬁue
uenun. OpHako ua.u. el Mo Th NO-
MEX, CO30aBaéMbiX c:;e)mﬁuw oT Hee
PaanonoOKaLUoOHHBIMM Hanamu, Ha 60
v Gonee peuunben 000000 pas) npe-
BHILUAET MOLUHOSTE CUMHAJIOB, OTPAaXKEH-

/

He:;ﬁ/?ﬂi('r
“Er ce:imem nepeLLnn K peneTuLmsm

CoTi
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waccu eseprtoneta {¢oro 4). Mccnen,of
BaHua Bbinn yCNeWwHLIMU U NoKa

Ha Gonbluom yaane /y - BNNOTb A0 pa-
AUOropu3oHTa.
OnHOI M3 _ofibiTHO- -KOHCTPYKTOPCKUX |
pa3paboTokK; BLINONHEHHBLIX NO Pe3ynb-
Tatam aTux uccneporaHwin, cran "Mepu-
ckpr-B” — PJIC, npeansasHaveHHas ans
ogbema Ha GONbLYID BEICOTY C NOMO-
w0 aspocTtarta. Ee raeBHbIM KOHCTPYK-
Topom HasHaumnu A. T. MeTensckoro.
Bo BCex TeXHUHeCKWX 3anaHusax Ha
pazpaborky 6Gnokoe “Tepuckona-B" 6ui-
N0 HAaNWUCAaHO: CKPYXalwLlasn cpena — re-
NMeBO-BOAOPOAHAn cmeck. HeobbiMHOIA
Bbina v GopMa HaNPAXEHVA NEPBUYHONO




%P L

Yurarenn, npucnaswue B pefAaKymnio nwobsie NATh K3 mcﬂl
nonyroane, BMecCTe ¢ NpPOoAJIONOHHSIMM NO COBEPLIOHCTBOBAHMIO

CMOrYT NPOTOHAOBATH Ha OAMH M3 NPH3OB.

"KBauT”, npeaHa3HadeHHon Ans yCTaHoe-
K1 Ha AH-71 — TaKxTuieckuii camonet pa-
OUonokKauuoHHoro obHapyxeuus (do-
TO 7), aHanor aMepuKaHCcKoro camoneta
E-2, nokasaswero BbICOKYIO 3hdheKTB-
HOCTE B BoeBbIX AencTBMAX Ha Brkrem
Bocrtoke. Bbino M3roToBleHO HECKONBKO
ONbBITHEIX OBPa3LOB W HAYaTLl WX NeTHbLIE
ucnoitaHus. OpHako B pesynstate cobbi-
TwiA 1991 . BCE OHW OCTaNMChL Ha Teppu-
TOPWK HE3aBUCUMOM YkpauHol n paborta
Gbina npexkpatLeHa.

Ho rnaenoit paboroin MHWWMN c
1970 r. cran "lmens” — aBWALMOHHbIA
KOMINIEKC PaauoRoKd 0
v Haeseaerus (AK PNIOH), cnocobHbiii 06-
Hap Tb BO3AYLUHBIE LieNnW, nevawme

i06oii BuicoTe Haa Moboii NoBepxHO-
2Tbl0, U CaMOCTORTENBHO HAaBOAWTL Ha
"HWX CaMOoneTbi-NePeEXBaTHNKN.

K sTomy epemenn B CLUA nogxopouna
K 3aBepLIeHnio pa3paboTka aHanoruyHo-
rO aBMauMoOHHOTro KomMnnekca AWACS Ha
camonere E-3 — nepeobopynoBaHHOM
naccaxupckom Boeing-707. NonobHbii
xe komnnexc "Nimrod AEW" neitanuce
caenartb M aHru4HaHe, Ho OHW HE CMOTAN

enna or mowHoro nepepariuvka PIC
NIETE M COWNK C AUCTaHLWK.
(NaeHbiM KOHCTPYKTOPOM KOMNNEKca
"Wmens" -6 HA3HAYEH HayanbHUK
MHUMN B. N. Vi8aHos; -e6p NepebiM 3a-
mectutenem — B. @. CrajuwHes, 3ame-
cCTUTENEM NO KOHCTPYKuph — B. M. Bo-
POHUOEB, NO %prwwcnmenwo-
My komnnekcy-<="0. B. Pesenos. 3amec-
TMTE, NO NETHLIM NCNLITAHWAM B pas-
w{g‘;:;zmq 6binu C. H. MuHaes w
'B. IN. MBaHoB (NONHLIA TE3Ka rMaBHOro
KOHCTpYKTOpa).
Ha nepeom atane Bnina BnINONHEHAa
6onbwas pabora neo enibopy camonera-
HOCUTens komnnekca. Paccmarpueanock

. . ﬁbﬂ'b 3apayvy adpPpekTMBHOro oTBOgA
: B

ropol (¢poTo 5), roe oH-€Tan KoHTponu-
poBaTth 3Haqu‘ranb;|y|d Y4acTb BO3AYLWHO-
ro npocrpadHcTea Hag Kacnuickmm mo-

pem. Cepuiansie 06pasubl, NOAyYMBLIME
apmei o6oanaqenre 5Y75 (57Y6 —
MOAEPHU3MPOBAHHBIN BAPWaHT), Takxke
~ MOHTUPOBA/IW HA FOPHbLIX BEPLLMHAX.

- e HyxHo ckaaaTb, 4to ata PJIC ctana of-
WMCTOYHWKA NUTAHUA — "MeaHap” HacTo-  HOM U3 Nepsbix, B KOTOPoi obpaboTka uH-
Toi 1000 lNy. K coxanenvy; npeanpua-  dopmauum Benacs LMPPOBLIMKM METOaAA-

MbILLNEHHOCT TaK U HE CMOMKW €0304Te
HyXHblid aapocrar. lo3aromy nepesiii
(onbiTHEIA) 0bpasey "Mepuckona-B™ yg-

LIBCIN — undpUBOK BEIMUCITUTENBHON CU-
crembl "Oepuckona-B”.
B _#aneHeiuem konnektue A. T. Me-

&1

. TaHoBunK 6113 Maxaukans! Ha Bepmma\\rﬁﬂﬁcmro saHanca paspabortkoin PNC

"
g
4
{

M. Ho ¢doro 6 uachpawitHa crofee —

HECKONLKC BAPWAHTOR, NPEACTaBNEHHBbIX
pasnuyHeiMM asuaumoHHeimu KB. Okol-
yaTensHbiW BbOOp nan Ha Wn-76.
Ero nepepernka g A-50 (Takoe oboaHaqe-
HWE MONy4Kn CamoneT C KOMMNEKCOM
"tlmens") 6eina nopyvyeHa TaraHporcko-
MYy MexaHuveckomy 3aesogy (TM3),
Ha Haze koToporo Bckope Bein obpaszo-
BaH TAHTK — Taranporckuii asuaumoH-
Hblli  Hay4YHO-TEXHWYECKWit komnnekc [
um. I M. bepuesa. MaBHbIM KOHCTPYK- /
TOopom._camonera A-50 HaSHaHMﬂ?
A. K. KORCTaHTUHOBA.

MmaeHbIM cTpykTopom PAC "IJ.Ilyé-
ng" cran B. ®. pelwaes, a oaHU U3

ILMOHHOIO [030Pa ~—__



HbIX KOHTPOMBHLIX TOYKaX,
AHANW3NPYIOLWEA X WU Bbi-
nawuei oneparopy 06006-
wWeHHbIe cBeaeHna o pabo-
TocnocobHocT  Bnokos,
NO3BONAKLWME CBOEBpE-
MEHHO YCTPaHuTb HEewWc-
NPaBHOCTL WK NEePeinTH Ha
pesepe.

OTMETKM B Pasfu4HbIX
dopmatax oTobpaxanmcb
Ha MHOVKaTOpe oneparopa
~-PIC, a no undpoBLIM NK-
HWAM CBA3W MOCcTynanwu

8 DppTOBOM BLMUCIUTENL-
|_uein komnnexc (BBK), 06-
pasoBaHHbIN YeThIPLMA
39BM A-30, nporpammHo-
COBMECTUMBIMW C HA3EM-
HEIMW MaituvHamu cepum EC
39BM. lMocnepsuia gakrop
3HAYWUTENBHO  YNPOCTUA
paspaboTky  Nporpamm,
FO3BOSIME NPUBNEYEL K 3TOW

pabote Gonblwoe 4HUCHo

ee OCHOBHbIX “waeonoros”
A. A. Tpopumos. [ogcmcTemst
nokaropa paspabaroiBanu cre-
UMANM3VPOBaHHBLIE OTAENLI: aH-
TEHHO-(PUAEPHYID — OTaen, KO-
TOpbLIM PYKOBOOWMN Y4NEH-KOppec-
noHaeHT Axapemuu Hayk CCCP
J. 0. Baxpax, npuemMHo-nepena-
oo — otgen fl. A. MensHuko-
Ba, cucTemMy UMgppoBoii 0bpabyr-
KM CUTHAnNoB v TPakKTa ynpasne-
HWA  aHTeHHaMw — “oTaen
0. C. AvppeeBa. AkTugfioe y4ac-
TVe hpuHMuMann wu.afyrue noa-
paane. Hm:m?wcrﬁma u ero
BO,

8HTEHHY CO
BokoBLIX

NENecTkoB, KOTOPYIO
W BO BPALLAIOLLEeMCS

ONBITHLIX NPOrPaMMUCTOB.
BBK 3aHumancs He

TONBKO CONPOBOXOEH

obHapyxeHHaix PJ1G" ue-

neiA, HO W uan wH-
dopmMmaumio, STYNAOLLYIO
OT BCex efiCTeM KOMNIeK-

ca, B €e Ha UHAWKA-
Tefibl ONEpaTopoB CONpo-
“BOXIEHUS 1 HABEAEHWS, a
npy HeobXOOAMMOCTHU MOT
n cam GopMUpOBaTbh KO-
MaHObl ABTOMATUHECKOTO
HaBefieHUs CaMoneToB-ne-
PEXBATYMKOB Ha Lenu.
Hy»HO ckasarb, 4TO fo-
60e uameHeHwe Nporpamm
BHOPTOBLIX BLIMUCIMTENBHBIX
MaLMH Ha nepebiX nopax
BLINO CBEPXCNOXHOW 3ana-
yen. [eno B TOM, 4TO Npo-
rpaMmel xpaHunuce B M3Y,
npegcrasnaswmx  cobon
Habop (eppuTOBLIX Ccep-
JEYHWKOB, KoTopble B Byk-

NPOV3BOAMNACH C NOMOLLLIO MMO-
REHOIO  3NEKTPOMEXaHNYECKOT

\aTens. 97a aHTeHHa pasmepa-
waobpaxeHa Ha gpoTo B ycta-

"NuaHs!”, BMECTE C aHTEeH-
e Bpawawowemcs obre-
100" HacTk TOXE caena-
N pagmMonpo3payHoNn) pasMecTuny aH-
TEHHBE APYrUX CUBTEM KOMMNEKCa, Hanpa-
BWB WX B NPOTH NOXHYIO CTOPOHY.
Mexay nydamu \aHTEHHb! pacnpene-
NANACch MOLHOCTE YeThIPeX BbICOKOKO-
repeHTHbIX KNMCTPOHHBLIX nepenaTyv-
A UMNYNLCHAA MOLWHOCTL
cTurana mMerasarTa, a cpep-

OKOKOTrepeHTHOro Bo3Byourens ans
nepenarynkos pykoBOgMN
0. WU. Kpuinoe HbiHE A rnasHbil
pepakTop xypHana "Paafio”. \

[lpyem oTpaxewrbix CMrHaRoB Benu
€CTb (MO YMCDyY TlyHein aHTeHHbI ), Npruem-
moB. Kp BbICOKOW 4yBC enbHOoC-

W, BCHEBHLIM TpeboBaHueM, NpenbLABNA-
eMbIM K HVM, CTan L 1 aMHaMu4ec-
KWiA AManasoH, rapiwpymmuﬁ, 4TO cna-

/'/

Oblit OTpaXeHHLIW OT Lenu CUrHan He 3a-
TepAeTCA CcpegM 3HauuTensHo bGonee
MOLLUHBIX nomex. MMeHHo ans atux npu-
eMHUKOB Gbiu 3aKkazaHbl ¥ paspaboTaHs

AH3UCTOPLI C NOBLILEHHOW NTMHEHHOC-

TH-2TI39A. P
Ke i U3 APMEMHMKOB MMEN Ha Bbi-
XOpE YHW biiA MO TEM BpEMEHAM aHa-

noro-uudpbeoi npeobpazoBatens, U
AanbHenians obpaboTtka curHanos ee-
nacs ubpoesiMu meTopamu. MNocne uun-
GpoBLIX GUNBTPOB-PEXEKTOPOB MNOMEX
curHanpl NoABepranucs CNeKTPansHoOMY
aHanuay ¢ noMowblo GuicTporo npeobpa-
sosaHma Oypoe (BNE). Ero peaynsrartsl
B8 cneumanmamposaxHyio 6op-
BYIO BLMUCIMTENLHYIO Ma-
-2" cobcreeHHO paspa-
6OTKWU, KOTOpPJR. NPOW3BOAMNA OKOH4Ya-
TenbHy0 06paBboTRY-"OTMETOK", BLINMCARA-
na vx as’uMmyT, [anbHOSIhL, CKOPOCTH,
a CpaBHWBasA aMNIUTYRY CUrHanos 0T of-
HOM Lienu B COCeOHUX NPUeMHbIX KaHanax,
W BbICOTY. f
Bce yz2nbi 1 6nokm nokatopa oxsd4yeHb
ABTOMATU3UPOBAHHOW GUETEMON KOHTPO-
A1 W YNPaeneHus, -MOCTORHHO CReasLen
3a CUrHanamu-g 3apaqee NPeaycMoTPeH-
e

/

BanbHOM CMBICNE 3TOTO
CoBa NPOLWBANKM NPOBOAAMK — NO Of-
HOMY NPOBOAY HA KaXA0E C/OBO NPOorpam-
meL Ecnn npoeop orvban cepaguHvk ¢ oa-
HOM CTOPOHE;-3TO Obln NIOrMHECKUA HOMb,
ecnu ¢ gpyroin — eauHuua. Ytobbl usme-

komasge, Tpeboeanock
NPOBOAOE HYXHbIA, U3BNEYL

Cnpaeutecn ¢ 3Toil pabor
¢nNocobHbl MWW HECKONBKO OEB
MOHTaXHOrO Lexa. Ecnv namenenne
CPO4YHBIM, OAHON U3 HMX NPUXOAWNOTE OT-
NPaBNATLCA HA NOMWIOH, [AE LUK UCnbiTa-
HWS, HEB3UPaRA HW HA KakWe CemMeliHble 00-
cToATenscTea. Kak TONbKO NOSBMAUCH
NPOrpaMMUpPYemMbIE MUKDOCXEMb! NOCTO-
SAIHHOW NamaTh cepun 573 ¢ yneTpaduone-
TOBbIM CTUpaHuem uxdopmauuy, Gnokm
MN3Y 6bi CPOYHO NMEPEBEAEHbl HA HKUX,
v BCE B3AOXHYNu ¢ obnervexwmem. Mo co-
ofpaxeHsaM B3aMMO3aMEHREMOCTH HO-
Bblin 6nok MN3Y BeINONHWUNKM B KOPMYCE CTa-
poro (doTo 9).

{Oxonvanme cnenyer)

PegaxTtop — B. @ponos

o
e
f/
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JIT0 MHTEpPECHO...

Panasonic ysenuuuna eMKocCTh
Li-lon-6arapeu Ha 40 %

Mo cnosam npeacrasvTeneil komna-
HwK, HoBas Li-lon Garapes cMoxeT noxea-
cTatbCsl eMKoCcTLio, Ha 20...40 % 6onb-
LUEH, YEM HbiHE NMPUMEHSEMBIE B HOYTOY-
kax Garapen. Komnasusa coobwmna, 4to
CTONk 3HAYUTENBEHOE YBEeNWYEHUE EMKOC-
TW CTANO BO3MOXHBLIM 338 CHET NpUMeHe-
HWA Ha kaToae akkymynsitopHoii Garapem
cneuuansHoOro CnNasa MaTepUanoB BMeC-
TO 0BBLINHO NPUMEHAEMOIO MaTepuana Ha
ocHoBe yrnepoaa (rpadwra).

Kpome Toro, nocturiyras B Hosoi Ga-
Tapee NNOTHOCTEL ANeXTPUHECKOro 3apapa
Ha 40 % npes3oiiger mobbie U3 NPoayK-
TOB, NPOM3BOaNMLIE KOMMNaHnen
Panasonic Ha cerogHsiluHWiA aeHs. Komna-
HWSi OTMEeTUNA, 4TO HOBas Gatapes Oyper
obnapare CrneuManbHbBIM TePMO3ALLMT-
HbIM METaNNYecKumM Cnoem, KOTOpbIR,
KaKk npeanonaraeTcs, CMOXET MOBbICHUTb
YCTOMYMBOCTL Dartapew k neperpesy.

K coxaneHuio, KoMnaHus He CMOIMa Ha-
3BaTk X078 66l NpUMEPHYIO AaTy peannaa-
uM1 paHHol paspabortku. Co cnos npea-
CTaBMTENE KOMMaHuK, "ecnv Bce NnoinaeT
XOPOLLO, NPOAYKT NOSBUTCA HA MPUNABKAxX
MaraswHoB B Gnvxaiiumne rogsl”.

HoBMHKM ce30Ha:
AByXaucnneiinbie HOYTOYKK

Cpasy Tpu KpynHbIX NPOV3BOAWTENS HO-
yT6ykoe — Toshiba, ASUSTeK Computer
# LG — npuypounnm K Beictaeke CES Bbi-
NyCcK MOAeneil HoyTOYKOR C ABYMS aucnne-
AMU. Kpome TOro, HOBUHKK NOAAEPXVBAIOT
HOBEMIWYIO  OMepaTtuBHYIO  CUCTEMY
Windows Vista.

B pamkax coctosswerocs B Jlac-Berace
Consumer Electronic Show (CES) koMnaHwms
Toshiba npepactaemna CBOK HOBWHKY
Portege R400 — HOyTOYK C NOBOPOTHBLIM
LIMPOKOQOPMATHLIM BKPAHOM [MarOHaIBIO
12,1 poiiMa co CBETOAMOOHON NOLCBETKON
BLICOKOM ApKOCTHM. Kpome Toro, mopens
cHabxeHa BTOpbIM aucrineem — Edge
Display, BenonsertbiM no OLED-texHono-
MW 1 PACNONOXEHHBIM HA BHELLHEI CTOpO-
He HoyTOyka. P; LUEHWE OMCTUIeS COCTaB-
naet 256x160 nkc. Toshiba Edge Display
npegHasHaqed ona BeiBeaeHus ukdgopma-
LMK O COCTOSHMM 3NEKTPOHHO NOYTLI, & TAK-
XE 0 NOMY4YEHUM HOBbLIX COOBLUEHMIA.

WHdopmalma Ha akpaHe aucnnes Bua-
Ha fiaxe B TOM CNy4ae, KOra HoyThyK Haxo-

OMTCA B CYMKE wnu B nonoxexun tablet.
Mo 3asenenwio npouzeoautens, Portege
R400 senseTcs nepebLIM B MUPE YCTPOMCT-
BOM C BO3MOXHOCTBIO aBTOMATWYECKON
CUHXPOHW3ALIMK ANEKTPOHHOA NOYTLI M Ka-
nenpaps Gnaropaps Hanuumio  GyHKLMK
Microsoft Active Notifications.

BmecTte ¢ tem, s Portege R400 co-
3paHa »n HecnpoBogHas LOK-CTaHUWS
Toshiba Wireless Port Replicator. B o6a yc-
TPOCTBA WHTErpUpOBaHa TexXHONorus
Ultra Wide Band (UWB), Gnaropaps 4emy
NPOMCXOOUT BbICOKOCKOPOCTHOM 0OOMeEH
OaHHBIMKM MEXay HOYTOYKOM KM NOOKNo-
HYEHHbIMK K JOK-CTaHuvW nepudepuitHil-
MK ycTpoiicTeami. Hoytoyk Portege R400
nocTpoeH Ha Gase npoueccopa Intel Core
Duo ¢ wacTotoi 1,2 Iy, Ctout oTMeTuTs,
4TO aKTUBU3UPOBATL BTOPOW 3KPaH MOX-
Ho 6e3 3arpyaku HoyThyka — 18 Hero Cy-
wecTeyeT Hezasucumas OC.

AHOHCMpOBaHHAA LUEHA YCTPOWCTBA
B MMHUMAJIBHOK KOHGUIypaumm ¢ npeayc-
TaHosneHHol Windows Vista Business co-
cTaevt ans poiHka CLUA 2600 gonn. MNo-
CTynNeHWe HoyTOYKa B NPOAAXY OXUAAET-
CH B MEpBOM KBapTane TeKyLLero roaa.

OKI npeacraesuna
BbICOKOCKOPOCTHO# NpUHTEp
cepun Microline

Komnanwus OKI Printing Solutions o6bs-
BUJA O Havane Npoaax NpuUHTepa ¢ pea-
nv3auvein HOBOro peweHws B obnactu
MarpuyHol neyatn — OKI ML1120. 3ta
MOLENb NpegHa3HaveHa ANl peweHns
BuaHec-3anay B OpraHv3aumsx.

Mogens OKI ML1120 gocrynHa no ue-
HE, KOMNakTHa, obecneyvBaeT BLICOKYD
NPOM3BOAMTENLHOCTL, Oyayyun npu 3tom
HecluyMHOIN 1 3KOHOMUWYHOW B aKCNyaTa-
uur. OHa nooxoouT Ans nevartn KBWTEaH-

LMIA, OTHETOB U KOPPECTOHAEHLMM U MO-
XET NPUMEHATECA COTRYAHUKAMKW OTOENOB
0bpaboTkK AOKYMEHTALMKM, @ TaKxe B Ma-
rasvHax po3HW4HOW Toproeny. HeGonsiuoi
pasmep v yrnybneHHas naHens NOAKnoYe-
HMA WHTEepdeiicHbIX kabeneid genaot OKI
ML1120 nonesaHoil Ans komnaHwia ¢ orpa-
HUYEHHBIM ODUCHBIM NPOCTPAHCTBOM.

ML1120 obecneuvBaeT CKOpOCTL Ne4aTtu
10 330 CUMBONOB B CEKYHTY, & CPOK CNMyX0bi
KpacsLei NexHTsl CocTasnaeT 4 MIH CUMBO-
noe. Mo paHHLIM TecTos, Bpems HapaboTk
Ha OTkas coctaBnset okono 10 Teic. 4.

3ra MOoenb TaKxe oCcHaweHa
USB-nopToM, BO3MOXHOCTLIO NOCNeao-
BaTENLHOMO U NapanneneHoro NoaKnKyYe-
HWA B CTAHAAPTHOR KOMNAEKTaLMK.

No marepnanam htip://cnews.ru

Soundolier Buinyctuna
TOBOpSRLLYIO namny

Komnanus Soundolier sminyctuna wHa-
MNONBLHYIO NamMny, OCHALLEHHYIO BCTPOEHHOR
3BYKOBOWN MONOBKOWM 1 A CBASBIO
C 3BYKOBOCHPOM3BOASLLAM YCTPOMCTBOM.

YerpoiicTeo HadeiBaeTcs Soundolier Duo,
OHO 0DNapaeT BCTPOSHHOW NAaHensIo, No3so-
NRIOLLEH perynvpoBarh rpoMKocTs. Perynm-
POBKa SPKOCTY CBEYEHMS JIAMIbl OCYLLIECTB-
NAETCH YNOOHON HOXKHOW NENANLo.

“TOBOPSILLYIO™ NAMMY MOXHO WUCTIONL30-
BaTk B Ka4YecTBE OTAenNbHOro WCTOYHWUKZ
3BYKA W KaK Y4aCTb CTEPEOCHCTEMBI UK Aa-

XEe gomaluHero kuHorteartpa. Kpome Toro,
OTAENLHO MOXHO NPUOBPECcT YCTPOUCTBO
Maestro — nepenarink, KOTOpbLIA NO3BOANT
nepeHanpasnaTh 3BYKOBOM curHan ot DVD-
nnefiepa, iPod wan kakoro-nubo apyroro
nopgobHoro yctpoictea k Soundolier Duo.

KomnaHus OTMEeHaeTr, 410 CTOMMOCTb
Camoil Nnamnbl C OWHAMUKOM COCTaBnseT
279,95 nonn. CLLUA, a nepepaiowiee ycr-
POMCTBO oueHeHo B 79,95 ponn.

Mo marepmnanawm http://lenta.ru

Ritek roTtoBuT AecATUCNORHbIE
onTUuyeckuMe guMcKu

Ha 3akoHqmBLUEHCS B AHBapE MexayHa-
POAHOIM BbiCTaBke OLITOBOWM 3NEKTPOHWKN
"CES 2007 komnaHus Ritek o6bsBmna o pas-
paboTike HOBO METOAMKM, KOTOPAA TEOPETU-
HECKM MO3BOMMT NPOM3BOANTL ONTUHECKWE
OMCKM, COAepxaLume A0 AecaTi CNOoes.

B Hacrosilwee Bpems Hocutenn popma-
708 HD DVD v Blu-ray cogepxar oguH unm
Aea cnosi. Anoxckas kopriopaums Toshiba
Ha pHAX coobLmna O Co3aaHuM TPEXCNon-
Horo aucka HD DVD. Kaxaplii cnoia Takoro
Hocutens cnocoben xpanwvte po 17 6
[aHHbIX, TaKuM 06Pa3oM CymmapHas em-
KOCTbL AMcka coctaenseT 51 6. Bnpoyem,
CPOKM MaccOBOro Npow3BOACTBa Tpex-
CNOVHBX AUCKOB NOKAa HE YTOYHRAIDTCA.

Texxonorws, paspabotaHHas cneuva-
nuctamu  Ritek, no wHpopmauun
DailyTech, MOXET NPUMEHATLCA KaK Npu
npow3soacTee Hocutenew HD DVD, Tak
W nNpM warotosneHun puckos Blu-ray.
B nepeom cnyy4ae AeCATUCROMHBIA HOCKU-
Tenk cMoxeT Bmewlatb Ao 150 I'6 uudgop-
Mauun, Bo BTopom — no 250 I'. Bnpo-
yem, B Bnrxaniuee Bpems pacnpoctpaHe-
HMIO NOROGHBIX Auckos Byder nNpensTcT-
BOBaTh OTCYTCTBME NPUBOACE, CNOCOOHBLIX
OCYLUECTENATH MX 3aMUCh K YTEHWE.

Mo marepunanam
hitp://www.compulenta.ru



sonwounsa umdpoBoOn 3anucm
3ByKa u nsoopaxeHus

Ha oNTUYeCcKue AUCKM

10. NETPOIMABJIOBCKMUH, r. Taranpor

06 ucropmy cosgaHus KOMNakT-guckos (CD) u ux seinycka, o pas-
paboTke pas3nmyHbIX CTAHRAPTOB 3anWCH W BOCNIPOU3BELEeHUS 3BYKO-
BbIX ¥ Bugeocurxnanos (CD, Video-CD, DVD, DVD-Audio, SACD}) go-
BONMBHO KPaTKO paccka3aHo B nybnukyemoi craree.

ayae pasbupateCA B YyCTpOiicTBE
W CXeMOTEeXHWKE NpourpeiBaTenen
DVD, MOXHO NPUATY K BLIBOAY, HTO UX MO-
CTpOeHWe BO MHOIMOM CXOAHO C MnocTpoe-
HWEeM 3BYKOBbIX npourpsiBatenei CD.
HeicTBUTenbHO, OCHOBHBIE CUCTEMBI U Y3-
Nl 060MX TUNOB NPOWI PLIBATENE NPaKTU-
Yecku He OTAMYaIOTCH ApYr oT apyra. K ta-
KMM CUCTEMaM M Y3NnaMm OTHOCHTCS NMPUBO-
Abi AUCKOB, UCTOYHUKW NUTAHKS, CUCTEMBI
ynpaeneHua 1 aBTOPerynupoBaHns, BblCo-
KOMBETOTHBIe Gnoku. CyluecTBeHHble OT-
NV4KMA 3aKI04eHb! TONBKO B Bnokax obpa-
60TKM BWOEO- U 3BYKOBLIX CUIHANOB.
HecMoTps Ha Kaxylwyloca npocToTy
COBpEMEHHbLIX AWNCKOBLIX NMpOWrpbiBaTe-
neit, 3aHUMaTLCH MX PEMOHTOM UKW aopa-
B0OTKOM C LEenLIo YNy4lUEeHUS TEXHUHECKUX
XapakTepUCTMK Ha paauonobuTensckom
ypOBHE He npocTto. Kpome Toro, B CBA3N
CO 3HAYMTENbHLIM CHUXEHWEM LIEH Ha
MaccoBbIe MOogenu npourpsieareneii DVD
BO MHOIMMX CAy4asx ux nocnerapaHTuiHLIn
PEMOHT 3KOHOMUYECKW He uenecoobpa-
3eH, TaK KaK CTOMMOCTb PEMOHTa MOXET
0OKa3aTbCH BbilLE LeHLI HOBLIX NPOUIpLIBa-
Tenei COOTBETCTRYIOLLEro Knacea.
OpHaKo CUTYaumMsa CYLIeCTBEHHO u3-
MEHsIeTCsl, ECNK peyb UAET O AOPOrocTo-
ALMX MOOENAX NPOWrpbiBaTenei Knac-
coe Hi-Fi n Hi-END. K Tomy xe GonblunH-
CTBO MAacCOBbLiX MOAenel COBpPeMeHHLIX
npovrpeiBaTenei ¢ UEeHCOW p[peweene
4000...5000 py6., a rem Gonee 2000 py6.,

mevanu [leHe pagvo, Ha dansHem Bocro-
KE& NPOM3OLLND APYroe 3HAMEHATEeNsHoEe
cobbiTve. B 3TOT AgHb ANOHCKWME 3HTY3ua-
ctel Macapy Mbyka (Masaru Ibuka) u Akuo
Mopura (Akio Morita) ocHoBanu komna-
Huio Tokyo Tsushin Kogyo, Bnocneacremm
(c 1958 r) — SONY. MNpuBEpPXEHHOCTb

Puc. 1

K Henpekpawawouemyca CcTpemaeHuo |

u3006peTarb BCE HOBbLIE M HOBLIE TEXHONO-
MMYECKWE DELLEHUSA CTana OCHOBHLIM Ae-
BM3OM KOMNaHuu. [MpuBbiNHLIE Ceilyac
Bcem 12-caHTUMETpOBLIE ONTHUHECKME
AUCKM Takke NosBUNMChL B Bonblueli cre-
neHn Gnaropaps ycunusm pa3paboTymkos
dupmel SONY. He mMHorve niobutenu Bbi-
COKOKa4eCTBEHHOro 3BYKa 3HAIOT, 4TO
¥ NPUHATOE CTAHAAPTHLIM BPEMA 3aNUcK
Ha KOMNaKT-OMCK BeIOpan WCNoAHWTeNb-
Holih  gupekTtop SONY Akuo Moputa
(pmc. 1): 74 MmuH 33 ¢ 3BY4AT 9-1 cumdo-
Hua iogeura Bax Berxoeena [1].

PaboTbl N0 ONTUMECKUM OUCKAaM COB-
MECTHO NpoBoavnu paspaboryuky dupm
PHILIPS 1 SONY. Briepetie npeanpusitus
PHILIPS Akwo Mopwura nocetun B 1953 r.
Mepsoe, 4TO €ero Nopaswno — HebONLLLIOH
rONNaHACKWA ropoaoK JMHAXOBEH CO CTa-
Tyeil pokTopa @ununca Ha NpUBOK3anb-
HOW nNnowaaw. Bnocneacrenn Mopwra nu-
can: "... ANA MEHS OKasanoCh HEOXMOAH-
HOCTbIO, 4TO rpomapgHas ¢upma moen
Meutsl "Oununc” Haxoamnack B HEBONb-
LOM TOPOAKE B OOHOM M3 YrONKOB Ma-
JIEHBKOW CeNbCKOXO3RNCTBEHHOM CTPaHbl™
[2]. B nocnenyiowwe AecsTMNETHA kKoMna-
HUWM COTPyAHW4aM B paspaboTke cTaH-
NapToB M COBMECTHOM paboTe, 4To npuee-
N0 K peanuaaumm MHOMMX BaXXHeWmx Tex-
HUYECKMX JOCTMXEHWIA: OT CTaHOapTHOR
MarHMTogpOHHOW KOMMaKT-KacCeTbl Ao
3NoXankHON pa3paboTku KOMNakT-gMcKa
A9 BOCNPOW3BEAeHNA 3BYKa B AOMALLIHNX
ycnosusx. Younuamu cneupanucros SONY
6 paspaboTaHbl OCHOBHLIE CXEMHLIE
W KOHCTPYKTOPCKME PELUeHMA B YCTPOICT-
Bax WMNYNbLCHO-KOOOBOW MOAYNSLMMK,
a pa3paboryvkamm PHILIPS — B nazepHoi
TEXHWKE.

B 1977 r. B xypHane "Pagvo” Bnepebie
8 CCCP noseunock coobLueHve 0 TOM, YTo
Ha 3anane HavyaTa paspaboTka NpUHUMNK-
anbHO HOBOWN CUCTEMb! UMGhPOBOIA 3BYKO-
3anucu [3]. K koHuy 70-x ronos crano sic-
HO, 4TO peYb UAer 0 cucteme undpoBoi
3anvcK 3ByKa Ha onruyeckue gucku. Pas-
paboTka dpopmara CD SONY/ PHILIPS G-

He YOOBNETBOPRIOT TpeboBaHuAM
nobuTeneit BLICOKOKAYECTBEHHO-
ro naobpaxeHwsi ¥ ocoOeHHD 3BY-
ka. B Takux cny4yasx pemMoHT M yco-
BEPLUIEHCTBOBAHWE NPOUrpbiBaTe-
el QUCKOB CPeiHero 1 BLICOKOro
KNAaccoB B pPaguoniobUTenbCKux
YCNOBWAX BNOSIHE ONpPaBaaHbl.

Ina addexkTvBHOro npoeene-
HMA AMarHOCTUKW HeMCNpaBHOCTEN
W PEMOHTA Pa3NiN4HbLIX AUCKOBLIX
npovrpeisareneil Heobxooumo pe-
TanbHO NPEACTaBNATE WX YCTPOiA-
CTBO U PYHKLIMOHMPOBAHWE, METhL
BOCTYN K TEXHWYECKOM NOKYMEHTa-

na B OCHOBHOM 3akoH4YeHa 8 1980 .
B 10 xe Bpema MHOrue ppyrue
$upmbl BEny paboTsl N0 CO34aHMI0
cuctem LudpoBOK 3anucK 3Byka
Ha gvcku. OpHako coveraHwe no-
CTOMHCTB OnTu4yeckoro cnocoba
sanucu ¢upmel PHILIPS ¢ addex-
TMBHOCTBIO METoAa KOPPeKUuuM
ownBOK U BBLICOKOW NNOTHOCTBLIO
3anvcK MHpOpMaLVM NOCTaBUNo
COBMECTHYIO pa3paboTky AByx
$UPM BHE KOHKypeHumn, OkoHua-
TenbHY TOuKY B BbIBOpe opmara
KOMNaKT-gMcka nocrasuna oupma
MATSUSHITA. B 1981 r. oHa oOTka-

UMM 1 3anacHbiM YacTaMm. BaxHo,
Ha B3rnsn aeTopa, UMeTb npea-
craenedve n 06 OCHOBHLIX pa3pa-
BoTumkax cuctem LndpoBOI 3anu-
cn — dupmax SONY, PHILIPS,
MATSUSHITA, JVC, TOSHIBA, eHe-
ciumx HanbonLLIWIA BKNaa B pa3pa-
60TKy annaparypbl M CTaHOapTos
3anucK uHGOpPMaLUMK HA OWCKM,
a Takke o6 MCTOpUM CO3paHus
M 3BOMOLMM OUCKOBbLIX YCTPOMCTB
unMppoBoiA 3anncK 3Byka U U306-
pPaxeHus.

bonee 60 ner Hasan, 7 maq

3anack OT ganbHedwmx paboT no
cOBCTBEHHOW CUCTEME 3anvcH
M npucoeguHmMnace Kk SONY u
PHILIPS. Mocne atoro sce seay-
wme GupMbl BLITOBOI 3NEKTPOHK-
K4 U 3BYKO3ANUCHIBAIOLLME KOMNA-
HUM opHa 3a apyroi npwobpenu
nuueHsun Ha cuctemy CD v npu-
CTYNUNK K BbINYCKY KOMNaKT-auc-
KOB U annapartypel Ans ux BOCNpo-
waeegeHuna. BHewHwid Bupg, opgHo
W3 NepBbIX MOAenei NpourpLIBaTe-
nei CD ¢dwpmb SONY — CDP-101
nokasaH Ha pwmc. 2, a upmsl

1946 r., xorna 8 CCCP enepBbie oT-

PHILIPS — Ha pmc. 3.

(AR R R E RN E N

WIUHX3L03Tug

G0-£8-B0Z "UaL

ni*oipei@insuod :Msoduog
nirolpelgliew (Mareld wandy

2002 ‘TN OUlvd 00




sassesunen

BUAEOTEXHMUKA

g
o
s
&
g

NMpuem crareii: mail@radio.ru
Bonpocsi: consult@radio.ru

PAAMO Ne 2, 2007 00 00

OpHOBpPEMEHHO C peLueHuem npobnem
TEXHWYECKOrO XapakTepa eLuUe 3a40nro A0
odpuymansHoro obuseneHws o6 OKoH4a-
HMM paboT ¥ NOKBNEHWA OUCKOB B Npoaa-
*e Obina paseepHyTa LUIMPOKas peknam-
HasA kamnaHusa. BaxHeiM coObiTWeM B cTa-
HOBneHun Hosoro dopmarta 2anvcu crana
npe3eHTauua KOMNaKT-aMcka B ascTpuin-
ckom 3ansubypre. 15 anpens 1981 . Ha
HEWN aBTOPUTETHLIM 3KCMEepTOM B NOoA-
pepxky CD BbICTYNWN BCEMUPHO U3BECT-
bt aupwxep lepbept ¢on KapasH
{6nu3kuin ppyr Akro Mopwursl) [3].

MepBbili B UCTOPUM CEPUIHBIN KOM-
nakT-puck OwLin warotosneH 17 asrycra

[Puc.4]

komnakT-guckoe MO3IM B 2003 r. npekpa-
TWUNO CyluecTeosaHve (nepenpodwunvpo-
BaHO B TOProBO-0(UCHBIN LEHTP).
KoMnakT-gucKk  nponoxwn  gopory
NPakTUYeCcky BCEM NOSBUMBLUMMCA nocne
HEero onNnTUYecKuM guckam, MHOrme U3 Ko-
TOPbIX HE MOAYHYUNK 3aMETHOIO PacnpocT-
paHeHus. JJO NpakTMYecKoro BHEApEeHWs
Obin goBeaeH MHTEpakTMBHBIA anck CD-i
duvpmbl PHILIPS, Ha KOTOPOM MOXET Xpa-
HUTBCS B LudpOBOM BMOE Camas pasHo-
obpasHan nHdopMaUMs, B TOM YUCNE He-
Bonblwe ¢pparMeHTsbl ABKXYLLENOCA U30-
6paxeHun. OnHako GOPMAT He UMen K-
poKoro ycnexa y norpebureneid, HO no-

paoke” ¢pupm LG (FL-R888BK) n SAMSUNG
(KCD-22V) npeacraeneH Ha puc. 4 n 5
cooTeBeTcTBeHHO. OgHako CcywlecTeoBa-
Hue Video-CD o0kasanoce HeAonrum.
K koHLy 90-x rofoB CTano AcHO, 410 dop-
MaT He MMeeT nepcnexTuebl. K HacTosuwe-
My Bpemenn auckm Video-CD npaktnyec-
KK UCHE3NWM M3 NPOLAXW.

BHepgpenwe Hosoro ¢opmara DVD,
paspaboTtavHoro k cepegmue 90-x ro-
[0B, HAYANOCb C 3aABNEHWA KOMMAaHWK
MATSUSHITA (PANASONIC), coenaHHoro
Ha npecc-koHpepeHUMax, NpoLeawmx
opHoBpemenHo B Tokmo, Ocake, Mapuxe
u lonnueyage. CyTe 3asBneHus cocTosna

1982 r. 8 ropope JlavreuxareH
(6nma lanHoBepa) Ha 3asBoge
komnanuu PolyGram. Ha stom
avcke Gbina 3anucaHa Anbnuin-
ckan cumbonus Puxappa Litpay-
ca, WCNONHEHHaA OPKEeCTPOM
BepnuHcKoil prnapmMoHUn, KOTo-
pbim gupuxupoean fepbept GoH
KapasH [1].

Mpon3aBoacTBO KOMMaKT-aMcC-
xoB B CCCP Geino oduumansHo

B CNeayiowem: anbaHC Npoma-
poguTenei GLITOBOW annapa-
Typel HITACHI, MATSUSHITA,
PIONEER, THOMSON, TOSHI-
BA u xuHokomnaHum MCA,
TIME WARNER npuiny K 06-
wemy cornaileHuo U npegno-
Xunu GopmaT TPETLEND NoKo-
neHus uM$pOoBbLIX BUAEOAMC-
koB (DVD) co CBEpPXBBLICOKOR
nnotHocTelo 3anucwk  (SD).

oTKpbiTO TONeko B 1990 r. Ha Moc-
KOBCKOM ONbITHOM 3asofe "Tpam3anwch”
{MO3r), exoauBwem B cocTae Beecoios-
HOW GMpMbl rpaMnnacTuHok "Menooua™.
0OpHako HeoduuManbHbIA NYCK 3aBofa co-
croancs 10 pekabpsa 1989 r. Ha Hem ObiK
BbiNYLLIEHb MEpBble OEeCATbh HauMeHOoBa-
HWiA KoMnakT-guckoe. OguumansHo nep-
BbIM C HEBONWCHIO Ha 3TUKeTKe "TepBblii
pycckuii komnakT-guck — the first RUSS-
IAN produced compact disc” 6bin 06bsB-
nen CD "MeaH MNpoaneii-Cruxupa” Poauno-
Ha LUeapuha. PakTuieckm Xe nepeeHuLeM
cTan BHEKATANOXHLIA OUCK, U3rOTOBNEH-
HbilA C MaTPULLI, NPUBE3EHHON LWBEACKWN-
MK cneumannctamu dupmel CD-plant na
ropoga Maneme, y4YacTBOBaBLUMMMK
B CTPOWTENbLCTBE MOCKOBCKOIO 3aBOAa.
Ha atom oMcke 3anucaHsl NecHW rpynnol
Roxette. Buino otneyataHo 180 akaemn-
napoB. Ha atvkeTke nog cnosamn We
made it pacnucanuce cneumanncTel Poc-
cuy, LWeeuvwm v lepmanun, paboTtaewme
Ha nocneaHux aTanax nycka sasona [1].

B 1993 r. 6ein sanyweH Ypanbckuii
ANeKTPOHHLI 3aBoy, (ceityac Laser Craft)
e ExatepuHbypre. B 1995 r. 8 Poccuvm no-
ABUNUCE NEepBbie OyNNUKaTopbl (CUCTEMbI
Tupaxupoeamus) auckos CD-R. K 2005 .
OKONO COpPOKa 3aBOAOB MMENU NHMUEH3UU
Ha npomaeoacTeo guckos CD n DVD. K co-
xanexuio, nepsoe 8 CCCP nponsBoacTso

cnyxun npoobpazom dopmara Video-CD
(06a opMaTa MMEIOT NMOXOXWE anropmT-
Mbl CXaTus UMEPPOBOro NOTOKa BUAEO-
W 3BYKOBOM MHbOpMaLK).

B centabpe 1993 r. ¢upmbl MAT-
SUSHITA, JVC, PHILIPS 1 SONY goroseo-
PUANCH O EAMHOM TEXHUHECKOM CTanaap-
Te ann Video-CD — Video CD v 1.1 techni-
cal standart. Yepe3s rog nosevnackL ero
sTopas sepcus — Video CD v.2 © BO3MOX-
HOCTbIO paboTel B ABYX peXwumax paspe-
weHus: "HopmansHoin® (352x288 Touek)
W NOBLILLEHHOM (704576 ToMekK) HeTKoCcTH
[4]. Anroputmel undpoeoit obpaboTku
curHanos B cucteme Video-CD 6a3upyioT-
cq Ha cTaHpapre cxartma MPEG-1, paspa-
B0TaHHOTO KOHCOPLMYMOM CNeLmMannucToB
eyl GUPM U YHUBEPCUTETOB MuUpa.
Ouvckum Video-CD B koHue 90-x rogos no-
NyYvMnKM 3ameTHoe pacrpocTpaHeHue.
B PoccuM vxX acCOpTUMEHT WCYWCNANCA
COTHIMW HauwmeHoeanuwil. OpHako BuiGop
npourpeisatenei 6ein HeBenuK, U OCHOB-
HbIMW BOCMPOM3BOOALWMMKW YCTPOWMCTEa-
MW 1R HUX CIYXUIK NEePCOHANBHLIE KOM=-
nuloTeps ¢ npueogamu CD-ROM, npuyem
paxe 6es nnartol gekopepa MPEG-1, Tak
KaK BO3MOXHO [EKOAMPOBaHWE noToka
MPEG-1 nporpaMmmHbiMKM  MEeTOAaMM.
BHewHuid BuA nonynsipHelx 8 Poccum npo-
wrpwieareneit Video-CD ¢ cuctemoil "ka-

KomnaHmamMu, noanepxusan-
WwMMK1 HOBLHA opmart, ctanu MITSUBISHI,
JVC, NIPPON COLUMBIA, TOSHIBA-EMI,
PIONEER LDC [5]. XOT8 K 3TOMY BpEMEHW
¢upmet SONY n PHILIPS paapabotanu
cobcTBEeHHBIA (opMaT uMgpPoBLIX OWMC-
KOB BbLICOKOW MNOTHOCTW, "BOWHa ¢op-
MaToB” Aaxe He Havanace. Npoussogm-
Tenu kuHonpoaykum lonnueyna opo6-
pyunu ¢dopmar anbaHca, W NPakTUYecKu
BCE OCHOBHbIE MPOU3BOOMTENM annapa-
Typel, Bkmosan u SONY ¢ PHILIPS, noa-
AepXanu OCHOBHLIE NONOXEHUA HOBOTO
dopmara. Bckope o Gbin OKOHYATENbHO
CTaHOapTU30BaH.

Breppexne dopmara DVD Heckonsko
pa3z otknageieany. OOHAKo OCEeHbIo
1996 r. HOBble AMCKWM W annapaTypy oA
1x BOCNpPOW3BEAEHUSA Hajuanu Npopasath
8 HAnoHuu, secHoit 1997 . — 8 CLUA,
a OCEeHblO 3TOrO e roga — B EBpone.
Cnegyet OTMETUTL, 4TO aucku 1-it n 2-i
30H, @ TAKXe MPOMIPLIBATENM ONA HUX
MOXHO Obino kynute M B Mockee yxe
8 1997 r. [6]. OpHUMK U3 NEPBLIX Cepuit-
HbIX Mogeneii npourpeisareneid DVD Gbinm
THOMSON — DTH-100 1 PANASONIC —
DVD-A100. BHewHuit BUO nocnegHero
nokazaH Ha pwmc. 6. Moaudpukauma
PANASONIC — DVD-A100EU, npegHas-
HaveHHas /IR BOCNPOW3BefeHns ANCKOB
5-11 30HbI U cepTudMLMpoBanHan Pocrec-



ToMm, noseunace B Poccum 8 1998 r, uto
MOXHO CHMTaTk Ha4YasioM pacnpocTpaHe-
Hus DVD B Poccuu. OaHako B aTOT rof Ha
OTEYECTBEHHOM pPbIHKE NPUCYTCTBOBaNo
CPaBHUTENBEHO HeGOoNbLLIOE 4WMCN0 Mome-
neit npourpeiBaTtenei, MHOMMe W3 KOTOo-
poix BbinK "cepbiMU” (HE NpenHasHaqeH-
HBIMKW A1 POCCUICKONO phiHKa). LieHsl Ha
Hux pocturanu 800...1000 gonn. CLUA
v Gonee.

K natunetHemy 0buneio ¢opmara DVD
(e 2001 r.) peiHOK nNpowrpeieareneid oo-
BONbHO YETKO CTPYKTYPUPOBAICH Ha LIeHO-
Bbl€ rpynnesl. Yucno moaenein Ha poccuii-
CKOM PbiHKE WCHMCNANOCHE MHOMMMW pe-
caTkamu. LieHs MaccoBbix Mogenei nexa-
nu B npeaenax 6000...8000 py6., a knacca
Hi-END — pno 60000...90000 py6.

Mocnepyiowme cOBLITUA NPOXOOAMNK
1 NPOXOASAT B HACTOSALLEE BPEMA MO, BO3-
NenCTBMeM MOLUHOMo "KuTaickoro™ dgax-
Topa. B npopaxe nNOsBWAMCH MOZENN
npowrpoieateneit aewesne 2000 py6.,
a B HEKOTOPbIX CMELMaNTM3NPOBaHHbIX 13-
[aHusx Aaxe Crany NoaHUMarts BOMpoc
0 HeobOXOAMMOCTM CaMoro CyLUEeCTBOBa-
HuA npourpeiBareneidt DVD  popoxe
5000...6000 py6. OpgHako nNpoBOAUMbLIE
PRAOOM WM3AEHWIA TecTbl COBPEMEHHBIX
NpovrpbLIBaTENEeNn [aloT OOHO3HaYHbIe pe-
3yneTarhl. KayecTeo naobpaxeHus v oco-
6eHHo 3Byka knaccoB Hi-Fi u Hi-END mo-
ryT o6ecne|smTsb Sinlib MOAENM C LEHON He
Hwxe 8000...10000 pyb., npyyem pasnu-
YME B Ka4YeCTBE MOXHO 3aMETUTL TOMBKO
npy¥ BOCNPOU3BEOEHWM BbICOKOKAYecT-
BEHHbLIX CTAHOAPTHBIX AMCKOB MPOMBILLI-
NEHHOTO U3roTOBNEHWS.

PaccMmatpuyeasn 3BOMIOLMI0 CUCTEM ON-
TUHECKOI 3aNWCK, HENb3A HE OTMETUTHL
HEKOTOPbIE HEraTMBHLIE CTOPOHLI TEXHM-
YEeCcKoro MpPOrpecca npu BHEAPEHWW HO-
BbiXx OpMaToB pna nonk3oBareneid amc-
KOB M annaparypsl Ans ux BOCnpoussene-
Hus. Tak nocne ycrnewHoro BHeOpeHWs
¢dopmara CD 6bino pazpaboraHo MHOXe-
CTBO HOBbIX OMCKOB ¥ HOBOW annaparypbl
ANS HKX, HO TONBKO HEMHOMME M3 HWUX no-
ny4un1 6€30roBOpPOHHOE NPU3HAHWE NO-
kynarenei. OQHOM U3 NPUYKMH HENPUATKUA
HOBOBBELOEHWA MOXHO Ha3BaTb dopmar-
HOE CONepHUHECTEO BeayLIMX GUPM-pas-
paboTunkoB BLITOBOR K NpodEecCUoHaNL-
HOl annapatypel — SONY, MATSUSHITA,
JVC, TOSHIBA 1 HekoTopbix opyrvx. Mpu-
MEpamMK 3TOro MOXHO Ha3BaTL NEpPUNeTUK
BHegpenus ¢opmaros DVD-AUDIO wu
SACD, a Takxe ewe He 3aKOHYMBLUYIOCSA
"BoiHy dopmartor” Blu-ray u HD-DVD.

Paboret no co3panuvio  ¢dopmarta
DVD-AUDIO 6binu Havatl B 1996 r. 06pa-
3oBaHHOK DVD-dopymom pabouer rpyn-
noi WG-4. B 1999 . dopmar cran craHgap-
ToM M Obin NogaepxaH 44 KOMNaHUAMM,
pxoaAwmmKn B DVD-dopym, a take RIAA
{accoupaLms amepruxaHcKmMx OUpM 3BYKO-
3anmcK). OaHa U3 NepsbIX MOAENe Npovr-
peiBateneil Takoro ¢opmara — yHuBep-
canbHbit Npouwrpeiearens PANASONIC —
DVD-A7 (2000 r.). K 2005 r. BO3MOXHOCTL
socnpouasenexdus auckoe DVD-AUDIO
WMENU OECATKW MOOENEN YHUBEPCaNbHbIX
npovrpeiBateneil  cambiX  PasnuyHbIX
$UPM, B TOM HMUCNE KUTANCKMX, Hanpu-
mep, BBK-965S, uena — 5500 py6. OpHa-
KO TECTOBble NPOCNYLUMBAHWUA MACCOBbIX
npourpeiBaTenei, NpoBoAVWMBLIE PAOOM
CNELMANU3NPOBaHHbIX U3AaHWI, HE BbISB-
NANW CYLLECTBEHHOMO YNYHLUEHWA Ka4ecT-

Ba 3By4aHus guckos DVD-AUDIO no cpae-
HEeHWI0 CO CTaHOapTHbiMKM Auckamu CD
1 DVD, a B oTaeneHbIX cnydasx 6eino gaxe
yxyoweHue kavectBa (JVC — XV-NAT7,
ueHa — 6500 py6.) [7].

@opmar Super Audic CD (SACD) pas-
paboran dupmami SONY 1 PHILIPS. Mep-
Bble MOOENW npourpbiBaTenein Takoro
dopmata Hauanu npopaBats B HAnNoHUM
B 2000 r. (no uexam 3000...10000 gonn.
CLWA). 3Tv npourpeiBatenn cnocoOHb
BOCNPOW3BOAUTL ODbLIMHBIE KOMMAKT-AWC-
KW, 4To paspaboTtuvku GOpPMaETA CYMTAIOT
€ro CyLIECTBEHHbIM NPeuMyLLIeCTBOM Hag
dopmartom DVD-AUDIO. OpgHako ux conep-
HUYECTBO (PakTUHECKW 3aKOHYMNOCh “"BHU-
Ybi0”. HM OAMH M3 HKUX HE NONYYUN 3aMeT-
HOro pacnpoctpaHeHus. Jucku ¢ 3anucs-
MU BOCTPeBOBaHLI TONLKO B Y3KOM KPYry
nobuTteneil BLICOKOKAYeCTBEHHOMO 3BYKa.

B nocneaxme rogel Hayanack M nNpo-
nonxaerca oyepepHas “"soiiHa dopma-
TOB", HA 3TOT pa3 — [MCKOB BbLICOKOW
nnorsocTy Blu-ray n HD-DVD dupm SONY,
MATSUSHITA 1 TOSHIBA.

Ha npownoropgHeit BeictaBke CeBIT-
2006 koppecnoHaeHT "TazeTs. RU” nobe-
cefoean ¢ NpPeacTaBUTENeM KOMIaHWW
MATSUSHITA (PANASONIC) Nurepom Be-
6epom. Mo ero MHeHuio, cTasaapT Blu-ray
NOAAEPXKUBAIOT KOMNaHUK, 3aHumMalolve
85 % pbiHka NOTpebMTensCKOW 3NeKTpo-
HUKK, 2 TaKe NPON3BoANTENN KOMNLIOTE-
pos DELL, HP, Apple. Urposas npucraeka
SONY — Play Station-3 yxe paccuutaHa
Ha avckuy Blu-ray. B ceowo ovepenp, npen-
crasutens ¢pypmbl TOSHIBA ®pank Sw-
XOnNbl, HA 3TOW Xe BLICTABKE 3aRBWUN, HTO
Ha cTopoHe ¢opmara HD-DVD nate kpyn-
HbIX FONNWBYACKUX CTYOMA, KOMNaHWu
Microsoft, LG, Intel.

NMpobrnemwt ¢ aouckamu DVD-AUDIO
u SACD, a tem Gonee Blu-ray v HD-DVD,
B Poccyu noka He oveHb akTyanbHbl. Of-
Hako Ans yvtatenei MoryT NpeacTaBvTe
WHTEPEC HEKOTOPLIE XapaKTepHLIe MHe-
HMA amepukaHckux noTpebuteneil no
3TUM BOMpoOCcam, onybnukoBaHHbie B New
York Times [8]: "...nepebitt nneiep TOSHI-
BA — HD-A1 ana auckoe HD-DVD cran
nepesiM 3annom B abeypaHoin n 6eccMmeic-
NEeHHOW BOWHE CTaHOapToB, B KOTOPOR
Y4YaCTBYIOT KpYMHeRLMe UrpoKK KMHOMH-
AYCTPUM, NPOM3BOAMTENN KOMNLIOTEPOB
W 6bITOBOI anekTpoHukw... Camelii rae-
HbIli BONPOC 30eCh: a 3a4em soobLue Hy-
XEH HOBbIA CTAHAAPT, YTO He TaK C cero-
AHAwHUWMK DVD — ana npowasoauteneil
6onbluas NONyNAPHOCTL W HACLILLEHHOCTL
pbiHka DVD o3nauaert, 4to nopa "BuiGpo-
cuTh cTanpapT DVD Ha nomMoiiky™ v Ha4aTb
BCE CHauyana... . 4robbl NOYYBCTBOBATL
PasHULY B AETANM33LUMKU KAPTUHKK, HYXHO
CMOTPETE GUbMBl Ha GONbLLIOM 3KpaHe,
NPeVMYLLECTBA NOBLILLEHHOK aeTanuaa-
LK NPaKTUHECKW CBOASTCSH Ha HET Ha Te-
NEBM30paxX € AMaroHanLo, MeHbLUeR
35 provimoe (88 cm). ...Mneiiepbl "HOBLIX"
¢dopmaroe DVD HeCOBMECTUMbI MeXay
coboid... NpekpacHyo kapTuHKy ¢ HD-DVD
MOXHO NONYHYUTL NPU HANIMYKUM B TENEBU-
3ope paszbema HDMI, npm HanU4YMK TONLKO
KOMMNOHEHTHBIX UNK BXxonoB S-VHS obec-
MNeYUBaETCH TONLKO 25 % paspeLueHus...
Mouemy He cneayeT ceyac NoKynaTe "Ho-
Bbie” npourpeiBareny DVD:

— CKa40K KayecTBa NopaxaeTr He Tak
CUNbHO, KaK B CBOE BPEMSA M3MEHEHUA NPU
nepexope ¢ VHS wa DVD;

— (hunbMOB Ha "HoBbIX" DVD mMano,

— MOXHO NOCTaBUTE HE HA Ty "no-
waae”, MOXeT CNYYUTLCA, YTO 3Ty "BOMHY
¢$OpMaTOB"” HE BLIMIPAET HX OfiHA U3 KOM-
naHuiA — ecnu 6oNLWKWHCTBO NoTpebure-
nei pewwmT, 4To cerogHawHue DVD pocta-
TOYHO XOpOoLKn™.
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(BXMIOYan 3HAKA NPENHHaHWA W Npo
Genss) Ha koapduymenT 3.

Bor npumep gne
B 257 cumBonos: 257 x 3 = 771 py6.
3Ira cyMmma ¥ NoASIeNMAT onnare.

M3rOTOBUTE/b NPEONATAET:

—  TPaHCASILMOHHBLIE YCUNUTENW
cepvu PYLL;

~— rPOMKOrOBOPUTENM: HACTEHHDIE,
NOTONOYHLIE, PYNOPHBIE.

MoppobHocTi Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru

* * *

OTKPBINCH
HOBbIA UHTEPHET-MATA3UH
WWW. ICDAROM.RU

OrpoMHeii BLIGOP 3NEKTPOHHLIX
KOMMNOHEHTOB OT BEOyLUMX MWPOBbIX
npoussoguTenei, NporpaMmaTopsl,
ocumnnorpacds, uamMepuTenbHble
npubopsl, XK v cBETOANOAHBIE MHOM-
KaTopsl, CBeTOAMOALI, HaGopel ana
CaMOCTONATEeNbHOM COOPKKU, MaKeTHhIe
NneYyaTHbIe Nnarthl.

Camble HW3Kkue LieHbl. [apaHTupo-
BaHHOE KavecTeo. Jloctaeka no Mock-
Be 1 Poccum.
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12| KapmMaHHbIX TeneBu3op

Ha BUAouckKarene

C. MAKAPEL, r. Kues, YkpanHa

Ha crpaHmyax xypHana penakums yxe nybnukopana marepuansl
06 wcnons3oBaHuK paguomobuTensmMu B CBOMX pa3paboTkax y3nos
W geranei or BelleALUNX U3 CTPOS BUAEeOMarHnTodoHOB U BUAEOKAa-
Mep, KoTopbie Helyenecoobpa3Ho peMOHTHpPOBaTe. Ewje ogHUM Npu-
MepoM UX MPUMEHEHMS NPEefCTaBAAeTCsH ONMUCbiBaemMas 34eCh KOH-

CTPYKLHS.

nA NOBTOpPeHMs paauonobutensimm
Il npeanaraeTcs CaMOAeNbHbIiA Manora-
6apuTHLIA TENEBM3OP Ha BUOoUCKaTene
OT BUAEOKaMeEPbI, BHELLIHWIA BUL, KOTOPOro
nokasaH Ha pmc. 1.

TexHnyeckue XapakTepucTUKHM

MpuHuMaemslie guanazoxsl . .MB1, MB2,

IOMB
Hanpsxexwe nutasma, B .........2....6
Morpebnsemass MOLLHOCTb,

BT, HOOONOB : - :v oo v wwiwiiie srviw o 1.5
PaamMepbl 6noka anekTpoHWKK

(6es Bupovckarens u oTce-

Ka Batapeu nuTanHus), MM . .90xB0x35
Macca (6e3a Garapeu nuTa-

Hus), L HebBonee ............. 300

Wpen cosnanua kapmMaHHoro
Tenesu3opa BO3HUKNA Y aeTopa
CcTaTteM, KOrAa emy pocrancs,
o cny4aio, BUOOWCKaTeNs OT
6e3HagexXHoO CNOMaHHOW BMW-
peokamepsbl. NocKonbLKy 310 ye-
TPOICTBO Nony4yeHun maobpa-
KEeHMH A0BONLHO MWHUATIOP-
HOE, TO, ECTECTBEHHO, NepBbLIM
TpeGoBaHeM K Tenesu3opy
cTano obecneveHne MUHUMANb-
Hbix rabapuTos.

Ho cHasana — o BUaoucka-
Tene. ABTOpY He yOanoch cpasy
HaWTK ero cxemy. A nocne o6-
LUEHUA CO 3HAKOMbIM cneuma-
NUCTOM MO PEMOHTY BUABOKA-
MEep Takue nonbiTku Bonble
WU HE NpeanpuHUManiceb. Beino
BLISCHEHO, 4TO BCE BMAOMCKA-
TENM UMEIOT NPUMEePHO OAnHA-
KOBYIO CXemMoTexHuky. Vx Tuno-
Bas CTPYKTypHas cxema npea-
CTaeNeHa Ha p1c. 2.

3ana4a CcOCTORNA TONBKO
B MAEHTUDUKALMW BLIXOOSALLMX
W3 BUOOWCKATENA YETLIPEX NPOo-
Boaoe. B Hawem cnyvae oHu co-
cragnsinum rubkuii wneiid. C yka-
3aHHOW LLEeNLI0 NPULLNOCE akKy-
paTtHo pazobpars BUaouCKarTerns
¥ pobpaTsLes Ao ero nnartsl. Jler-
4€ BCEr0 OKa3aioch HaifTn 06-
LKA NPOBOA, TaK Kak OH Hawbo-
nee WMPOKWA 1, Kak MNpaBvno,
UMEET HaMboNbLLUYIO NMnowanb. 3atem O
HalOeH camblii OONLLION OKCWMAHLIA KOH-
[EHCATOP, MUHYCOBLII BblBOS, KOTOPOro
NMOAKIIONEH K npoBsoay, a Nnkco-
BOI — K OJHOMY W3 BLIXOAALUMX W3 BUAD-
uckaTens npoeoaos. MNMocnegHwia, oHesuna-
HO, NpeacTaenseT coboit NpoBoA, HanNps-
XeHus nuTasua +5 B. MNpuuem cnenyert oT-
METUTB, 4TO 3TO 3HA4EHWE HaNPSXEeHWA
NUTaHWA TaKxe TUNOBOE A1 BUAOUCKaTe-
Nei pasHbiX TUNOB,

MNopgae Ha BrMBNEHHbIE NpoBOAa Ha-
npsxeHue 5 B, ybexanaemMcs B NpaBune-
HOCTH BLIBOpa — 3KpaH BUWOOWCKATENA 3a-
cBeTWNCH. 3arem NoaKN4Yaem no oyepe-
AW OCTaBIUMECH NPOBOAA K obLiemMy npo-
BO/ly, NMOKa HE 3aropaeTcA HaXOOALMNCH
BHYTPU (MOXET BbiTh, M CHapYXW) BUOOUC-
karens ceetoauon. Onpepenunu ewe
OAYH NPOBOL — WHAWKATOPHLIA. ToT xe,
KOTOPbI OCTANCH, — BXOA BUOeoCHrHana.
MonknioyaeM K Hemy BMAEOBLIXOA, Nioboro
BWOEOYCTPOWCTBa (Tenesusopa, BUOEO-
marHuTodoHa, BUOEOKaMepbl, NPoUrphbl-
patens DVD v 1. n. ). Ecnu Ha 3akpaHe no-
ABUNOCH n3obpaxeHne, 3HaYNT BCe BXOOb!
onpeaeneHbl NPasunbHO.

Y pasanuuHbix BMOOWUCKaTEnen MOoryt
BCTPEYATLCA HEKOTOPLIE OTAUYUA OT pac-

CMOTPEHHOIN CxeMbl. Tak, ecnm Ha Buao-
vckaTene ecrb KHOMKKW, TO, eCTECTBEHHO,
OT Hux ByoyT MATH JOMNONHUTENbHBIE NPO-
Bopa. Kpome Toro, He y BCEX BUAOMCKa-
Teneh Moxer BTk NONHLIN HaGop pery-
NVPOBOK.

MpoBenexHHLIE 3aTEM U3MEPEHUA Mo-
Kasanu, 4TO UMEIOLLMIACA Y aBTOpa BUAO-
uckarens norpebnser Tok okono 120 mA
no uenu ¢ HanpsixeHuem nutasma 5 B,
T. . notpebnAemas MOLHOCTE OKONO

0,6 Br. AHanu3 npofaBaeMblX Ha pbiHKe
TIOHEPOB U MUKpocxem YMNY (usobpaxe-
HWUA M 3ByKa) NOOaBwun K 3TOMY 3Ha4YEHWIO
ewe okono 1 BT (CyMMapHbiil TOK — OKO-
no 100 mA npu Hanpsokenun 9 B). Cym-
mapHas notpebnaeman TeNeBM3OPOM
MOLLHOCTHL NPOrHo3uposanacs (B nocnen-
CTBMM TAKOW M OKasanace) okono 1,5 Bt.

YUCNO aKKyMYNsTOPOB ANIA NUTaHMA
TeneBr3opa CyLECTBEHHO BAURET Ha ero
maccy, rabaputsl ¥ o6LLyl0 CTOMMOCTb.
ABTOp peLlmn OrpaHWHMTLCH 4HeTbipbMA
akkymynsitopamy Tunopasmepa AAA o6-
WM HanpsbkeHuem okono 4,8 B. Cnepo-
paTensHo, notpebnaemsiit Tok ByaeTt oko-
no 300 mA. [ina HopmansHoW pabotel ak-
KYMYNsTOpa XenarensHo, 4Tobsl oTaasae-
MBI 1M TOK Gbin He Bonee Q/10, roe Q —
3HaYyeHne eMKOCTHU aKKymynatopa, T. e.
HEeobX0AMMO WCNONb30BaTh AKKYMYNATO-
pbl eMKocTbio okono 3000 mA-«4. BeiGop
Nan Ha akKKyMyNsTOpPbl C MakCUMManbHOM
EeMKOCTbIO 2700 MA-Y.

PeanbHblit TOK, noTpebnaemslii TioHe-
pom 1 YIM4Y, oka3ancs MeHbLIE NPOrHO3n-
pyemoro — okono 80 MA no uenu c Ha-
npsixervem 9 B, HO 3a cyeT HensbexXHbIX
noTeps B NOBLILLAKOLEM Npeobpa3osarte-
ne HanpsxeHws, notpebnexwe cyuwect-
BEHHO HEe M3MEeHMNock. Ha kxomnnexre
CBEXEe3apsKeHHLIX aKKyMYyNSATOPOB eMKO-
ctbio 2700 mMA-4 TeneBu3op coxpaHsiet
paborocriocobHocTs Gonee 10 4.

Honyctumbie npepens u3-
MEHEHWA NUTAIOLWLErO Hanpsxe-
Husa — o1 2 go 6 B. MNpw atom no-
TpebnaemMbiii TOK W3MEHAETCH
B uxTepsane 900...200 mA.
MpY MakcUManeHO AONYCTUMOIA
paspaake Gatapen akKyMynsTo-
pos {4 x 1 B = 4 B) noTpebnse-
Mbiid TOK paBeH 350 MA. MNpw BLI-
KMOYEHHOM M306paxeHnn (npu-
eM TOMbKO 3BYKOBOrO COMNpo-
BOXAEHWR) NoTpebnaemblii TOK
npw HanpaxexHun NMUTaHWA
4 B cHmxaetca go 180 mA.

Crp cXema Tenesu-
30pa m3obpaxeHa Ha pUc. 3.
B 0cobbix NOSCHEHWAX OHa He
Hyxpaerca. Cnepyer, oaHako,
06paruTs BHUMaHWE Ha TPU 0COo-
HeHHocTU. Bo-nepsbix, nepe-
MEHHBIM PE3UCTOPOM HaCTPOWA-
k1 R1 cnyxut gecatmoBopoTHbIA
35905-2-503 BOURNS ¢ BepHb-
EpPHLIM MEXaHWU3MOM WU LUKASION.
C Takum pe3ucTopoM HacTpokka
Ha NPYHUMAEMBIIA CUrHanN 3Ha4n-
TeneHo ypobHee, uem ¢ 0DbM-
HeiM. Kpome Toro, No oTMerTkam
Ha WKane MOXHO onpenensTo
HOMEP NPUHUMAEMOTO KaHana.

Bo-BTOpbLIX, B Tenesuaope
| ycTaHoBneHbl rHesga BxoOoB
U BBIXOZ0B XW2, XW3 curHanos
3Byka M uaoﬁpaxenm Crporo
rOBOpA, 3TO HE COBCEM MNOHO-
LIeHHbIE BXOAb! W BbIXOAbI, MOCKONLKY OT-
CYTCTBYET 3MMUTTEPHLIA NOBTOPUTENL NO
BUOEOBLIXOAQY W BLIXOOHOE COnpoTUBREe-
HWE HEe COOTBETCTEBYET CTaHO[apTHOMY
3HAYEHWI0, HO OJ1R PaaMonibUTENnbCKUX
ueneil 3To, N0 MHEHWIO aBTopa, AoNYyCTH-
wmo. Mepekniouerne ¢ pexuma HY Ha BY,
“ HaobopoT, obecneyMBaeTcs BhIKIMIOYe-
HUEeM W NoJaYyei BTOPUHHOTO HaNpAXeHUs
9 B, nocrynaiowlero Ha TioHep u Y4, Bol-
Knoyarenem B Gnoke nutanua (BI1).
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3ayus TE] R3 RE D—I-ﬁaampacmﬂacm KPOCXEM KOHCTPYKLIMK, MOXHO HaiiTh B [1].
{ 10 CmpoKam Brewnwin eun nnatel YMNY v TioHepa
Puc. 2 L NpeACcTaBneH Ha puc. 5.
. - & = = - Cxema Y34 wmaoBpaxeHa Ha pwc. 6.
BknioueHue Mukpocxems MC34119
AHm. = (DA2) Tunoeoe. ¥34 nuraercs Henocpep-
Brew. "W Y dal 3 g CTBEHHO OT akKyMynstopHoi Gartapew
asm. | =& (cm. puc. 3) GB1 yepes BbiioNaTens nu-
o na r 4y Y3y 23 Tanma SA2 teneswsopa. [ina nopxknoue-
! Trorep —>- Yy > MC34118 BA1 SE HUA BHELUHEr0 WCTOMHMKA HaNpsXeHWs
SA1 |\ pvpssor | apy | M51496P CNYXuT rHesao XS2. MonosHble TenedoHs!
Wduanason MOAKNIONAIOT K rHesay XS1.
MB1 - — = | Budouckamens | *Vpum BHewHuii Bua nnatbl Y34 nokasaH Ha
MBZ | — > Budeoramepsi = puc. 7.
AmME ' — ~FHIED” ] Ha puc. B npencraeneHa cxema Brl.
P A / AWz 3 Ha mukpocxeme MAX756 (DA3) Bwinon-
+9 8 e b HeH npeobpasoBatens AnA MoNyyYeHus
A yAn .'.g cTabunbHoro Hanpsxenus 5 B. Cxema
D — < <AWI R BKIOYEHNA U NPUHLMN paboTel NPy BXOA-
198 N ! HOM HanpsbkeHur 2...5 B He oTnuyaloTea
+58] ot Tunoseix. MNpu noaaye Ha 8xof Npeot-
R1 50K 50 5 T off = pasoBarens HanpsxeHus 6 B ("ceexwve”
MAX7E1 MAX756 _ z g ; q” 58 §'° akkymynsaTopel) npeobpasoeartens pabo-
Hacmpoaxa” ’ TAET B HEHArPYXEHHOM PEXUME U Hanps-
" _r—l =i KEHUE HA BLIXOAE MWKDOCXEMbI PaBHO
Puc. 3 npumepHo 5,7 B (4acTb HanpskeHus na-
paer Ha puope VD2).
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B-TpeTtbux, Ans aKoHOMUK noTpebnsae-
MO MOLLHOCTW BBEOEH pPEXUM npuema
TONBLKO 3BYKOBOrO CONpoEOXAeHwA. [ns
3T0r0 HYXHO BLIKNOYWUTE BTOPUYHOE Ha-
npaxenve 5 B, noctynaouwiee Ha BWOOWUC-
KaTenb, elle ogHuUM Beikniovarenem B bBi.

TeneBn3op COCTOMT M3 MSATU OTAENbHBIX
Gnokoe: Buaouckarens, Gatapen akkymyns-
Topo., 6noka BY (TioHep + younurens MY),
yeunurens 34 (Y34) n 6noka nutanus (BIN).

Cxema ycunurens MY (YMNY) nokazana
Ha pMc. 4. ABTOP, HACKONLKO BO3MOXHO,

Cnenyer MMeTh B BUOY, 4TO MaKCcH-
ManbHOE BXOAHOE HanpsXeHue Ons
mMukpocxembl MAX756 — He Gonee
7 B. Takoe xe TpeGosanwe npegbae-
NAETCA U K BHELWHeMY MCTOYHMUKY nNKu-
TaHusn.
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Mopor cpabarteiBakve cBETOAMOAA ON-
penensierca penutrensmmn R19R20 (ana
MAX756) u R17R18 (ona MAX761). Opu-
EHTUPOBOYHBIE 3HAYEHWA CONPOTUBNEHWIA
PE3NCTOPOB B OENUTENAX CBA3aHLI MeXay
€060 COOTHOLLEHUAMM:

R19 = R20 [(Uryemin / Uospons) = 1];

R17 = R18 [(Unuumin/ Vosp.oas) — 11,
roe Umm= 1,258“ Ummz 1,5 B—mHa-
NPSKEHUR BHYTPEeHHUX 06pa3suoBbLiX UC-
TOMHMKOB B Mukpocxemax MAX756 u
MAX761 COOTBETCTBEHHO.

Ansi nonyvyexns Hanpskerun 32 B, nc-
NoNL3YEMOro AnNs HAaCTPOWKK TIOHEpPa Te-
fleBU30pa Ha TENEBU3NOHHYIO CTaHUMIO,
npUMeHeH MHOI’OKaCKaAHHFl AWOoOHO-
KOHOEHCATOPHLIA YMHOXUTENL, NOAKMIO-

Puc. 8

peHHero obpas3LeBoro MCTONHUKA MUKPO-
CXeMbl. ¥ KOHKpPETHLIX NpuBOpOB OHO MO-
HKET HE3HAYMTENLHO OTNUHATBCA OT HOMK-
Hana (pa3bpoc HOpPMUPYETCH B Npeaenax
1,47...1,545 B).

Kak ykazaHo B [2], ponycT¥moii cTene-
HbID Pas’pROKV 019 OAWMHOYHOTO HWKENb-
KaAMWEBOrO aKKYMYNATOPa CYUTAETCHA Ta-

MynsTopHoid Garapen. OH HauvHaeT cee-
TUTLCA, KOMOA OBLUee HaNPAXKEHWe aKKyMy-
NRTOPOB CTaHOBUTCH MeHblue 4 B. [ns
3TOrO KaXA3s M3 MUKPOCXEM, HE3ABUCUMO
OfiHa OT APYroil, aHanM3npyeT BXxoAHOe Ha-
npsxkeHue. CUMHanb! BKIIOMEHWA CBETOOM-
0pa 06beaMHEeHb! NOrMHYECKUM 3/TIEMEHTOM
WNKA, eeinonHerHbIM Ha guopax VD1, VD3.

: e Ly YEHHbIM K HAKONUTENbHOW KaTywke L5
—— npeobBpa3zosarens Hanpsxenus 9 B. [ing
: Puc. 5 nony4yeHns HeoGXOOAMMOro HanpAXeHWs
> +4 6B agmp vcnone3oBan B yMHOXWTENe
. -z Kas, Npu KOTOpoW Hanpa- 12 oMoaos (Ha Cxeme nokas3aHbl He BCe
. K BIl, SAZ p sl . XEHWe Ha €ero BbiBOAAX 3BEHbA, NPUYEM MNOCNefHWEe M3 HUX —
b i fxrss DAZ MCSQ!IQa 1 4 A cHuwxaercagol B.Cnepgo- B nepeaepnyrﬁo:;n CBEpXy BHU3 0106pa>|<e)-
BaTenbHO, 0% YeThipex HuW Ans yaobcTea pUCOBaHWUR CXembl).
2 ﬁgz ;3; 7 | BAT akkymynsTopos, BkmodeH-  Onucanune paGoThl yMHOXMTENEH Hanps-
—{ = HbiX MOCNEOOBATENbHO, XKEHWR BCTpeYaeTcs B nuTepatype po-
§ —"-— FCt VGG 6 . SZGM[ KK B Hallem cryyae, Ao-  BOMbHO 4acTo. MpuHuwn paborsl u MeTo-
= b mﬁ?’ 55 vin voz | _i* c18 nycTumMoe HaumeHbllee .uu;a pacyeTa XOpOWO PacCMOTPEHLI
" HanpskeHue paeHo 4 B. e [3].
& S 1501mK THOMROCIG™ ’iﬁg’;ﬂx Ceetogmog HL1 cnyxuT BN BLINONHEH Ha ABYX NNartax: nepeas —
ﬁ ' /P e ona curHanuaaumm Heo6- npeobpasosartenu 5 u 9 B; BTopas — ym-
- - I N {1 XOOMMOCTWM 3apRAKM aKKy-  HOXUTenb Hanpsbkenusa 32 B. MNnartel pas-
o 6x0039 U R13 33K Ri% 75K MEWEHBI "3TAXepOHHBIM"  CNOCOBOM:
8TOpas Haj, Neproii.
“ql Puc. 6 BrewHwin eua rotossix nnar npeobpa-
= i MAX761 (DA4) 3oBarenein M yMHOXWTENR NokasaH Ha
a MUKpocxeme 1 co- pwc. 9u 10 coorBercTeeH+Ho, a Bl B cBo-
0 | 6pan nosbiwalowLwit npeobpa3soBaTens pe — Ha puc. 11.
HanpsbkeHus Ha 9 B. 3xHavyeHuwe BbIxOaHO~ Kak yxe Gbmg YKa3aHo, KOHCTPYKLMA
0 HanpsXxeHwa onpepenseTca aenwre- Teneem3opa — 6GnoqHan. Bnoku pazame-
- nem R21R22. ConpoTuBNeHns 3TMX pesu- tieHbl B KOpMyce oT HeucnpasHoro Gnoka
: %1;)0905 CBA3aHbl OPMEHTUPOBO4YHO NO nUTaHWs MOHMTOPA TFT TaK, Kak 310 B1Ma-
pmMyne e HO Ha puc. 12. EcTecTBeHHO, NoponaeT
¢ R22 = R21 (Upn./Uotpone — 1), Puc.7 W OPYrol MMEIOWAICS Y paamuoniobuTens
v rae Ugppas = 1,5 B — HanprxeHue BHyT- Kopnyc Heobxoaymbix pasmepos. s wa-
o
: " [#4]
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TOTOBNEHKUA NAAT MCTNONBE30BaHbLI MOHTAX-
HBIE NNACTHUHLI OAHOCTOPOHHE HONLIMPO-
BAHHOTO FETWHAaKca C Warom OTBepCTuii
2,5 mm. CoeHeHUA Mexay aneMeHTamm
[enarT MOHTaXHbLIM NpoBopomM. [na no-
BLILUEHWA PEMOHTONPUIrogHOCTW annapa-
Ta BCE MMKDOCXEMbl YCTAaHOB/IEHBI B NAHe-

nu TpebyeMbix pasMepos.



Puc. 9

Lo e

Mnaty YM4 NpyBUHYMBAIOT K Npukne-
EHHBIM Ha TIOHep (CMm. puc. 5) TekcTonu-
TOBLIM NpoKNagkam ¢ pessboi. MNonyyne-
LWWIACA Y3en NoOMeLLalnT B CamoaenbHbli
METaNUYECKNil 3KpaH C OTBEPCTUAMM
AJ1R PEryNMPOBKU NOACTPOEYHUKA KaTyLL-
kM L1, a Takxe NoacTpoeyHsiX pesncto-
pos R2 n R3.

B (cMm. puc. 11) Takxe nomewiawT
B METaNNUYeckuii akpaH. TwarensHoe k-
paHwpoeaHve Gnoka 06R3arenbHo, no-
CKONbKY TOMbKO TakKMM CNOCOBOM MOXHO
u36aBUTLCA OT NPOHWKHOBEHWUA NOMEX OT
npeobpasosaTteneil B TPakTbl CUIHANOB,
TaK Kak pasHecTy 6noku B NpOCTPaHcTee
BHYTPM ManorabapuTHON KOHCTPYKUMK He
NpeacTaBnNseTca BO3MoXHeIM. Finaty Y34
MOXHO HE 3KPaHWpOBaThb.

Ona yeenuueHna pasmepos uaobpaxe-
HWS BUOOUCKATENL CHAabXeH yBENUUMTENb-
HOW NWH30IA, 3aKPEnneHHon B camoienb-
HOM LIMAMHAPUYECKOM KOPMyCe, U3rotos-
NEeHHOM U3 KOpobku OT doTonNeHkW. AB-
TOp NPUMEHWUN NMH3Y AMaMeTpom 25 MM
C (OKYCHLIM PACCTORHWEM OKONO 35 MM.
Onn seibopa Takoi nuHas Ha Gymare Bobl-
YepuMBAIOT NPAMOYrONbHUK C pasmepa-
MK, COOTBETCTBYIOLIMMK M30BpaxeHuio
B NpUMEHEHHOM Bupoowuckarvene. Y wc-
NONbL30BaHHOID aBTOPOM OHM BbiNK OKONO
10x8 mm. 3aTem NoabMpaloT Takylo NUH3Y,
yTobbl yBENWYEHHOE w3obpaxeHve awa-
rOHanU NPAMOYroNbHUKA 3aHUMAN0 BECH
OUBMETP NNH3LI U NPY STOM FeOMETPUYE-
CK1e MCKaxeHus yrnos Bbin MUHMMaNL-
Hbl. PaccToaHve mexay nuH3on u Byma-
rOi T2KXE A0MKHO BbiTk KaK MOXHO MEHb-
we. OT atoro 3asvcut anvHa Tybyca, a co-
OTBETCTBEHHO, W pa3mepbl BCEW KOHCT-
PYKLUMK.

ae+oe TpeGoBaHWe K OETANSAM — MU-
HuaTiopHocTb. Bece pguopwl (cm. puc. 8),
kpome VD2, VD4, — 1N4148. Ouoasl
VD2,VD4 pomkHbl MMETb MUHUMAaNLHOE
NPsAMOE NafeHUe HanpsKeHUs Npy gony-
CcTUMOM Toke He Hvxe 100 MA 1 yacToTe
nepexnioyeHns He meHee 500 xly (xena-
TenbHo guoasl LLotTkm). B kpaiiHem cny-
yae nopowayT v avoabl 1N4148. Astop
UCTONbL30BAN UMEBLUMECA B €r0 pacnops-
MEHUN AVOALI ANA NOBEPXHOCTHONO MOH-
Taxa ¢ mapxupoekoit PJ515R24, npume-
HEHHLIE B aHANOMMYHOM Yy3ne.

Ceetogwoa HL1 — mMuraolumii MHOro-
uBeTHLIl, HO NoaoHaeT U O0bbMHEIA, HTO
3aBUCUT OT XenaHusl n BO3MOXHOCTEl pa-
avonobutens. XXenaemoi APKOCTU ero
ceeveHus nobusalotcs Nnoabopom pesunc-
Topa R15. Crabunutpon VD17 — nio6oii
ManomoLHe Ha 32 B.

Ocofoe BHUMaHuE Cneagyet yaenuTe
BbIBOPY HakONUTENbHbIX Karywek L3, L5.
O1 ux npaeunbHOro BoIbopa 3aBUCUT Ka-
yecrTeo paboTtel npeobpasosareneii. Ae-

TOP MCTIONL30BAN FOTOBLIE KaTYLUKWN U3 y3-
noe npeo6pa3soearenei AnNA Marpuy na-
Henei TFT. deno 8 TOM, 4TO NpWU HENnoa-
KMIOHEHHOW Harpys3ke, Ha "XONnoCTOM XO-
ny", npeobpazoBartens Gyner pabotate
¢ nobBoin kaTywkoid. MNon Harpy3koit Tox
4Yepea KaTyliKy BO3pacTaer (B MMNynece
no 1 A). Ecnv npy TakoM MMNyNbCHOM TO-
KE MarHMTONPOBOL KaTYLLKW BXOAMT B Ha-
ChILEHWE, WHOYKTUMBHOCTE €e nanaer
u paboTta Npeobpa3oBaTens HaNPSXeHUs
HapyLaeTcs.

BEecnpovrpbilliHblii  BApUAHT — WC-
nonb3oBanne Katywek 6e3 marHuronpo-

Puc. 10|

sona. Tak Beina pewerna npobnema Hacsl-
LWEeHUA MarHUTONPoBOAa B UWGMPOBOM
avktogoHe, onucasHoM B [4]. OpHako
nna obecnedeHns MUHUMATBHLIX pa3me-
poe Gnoka nNUTaHua Bce xe Heobxoammo
nopobparsk KaTyLKy C MarHUTONPOBOAOM.
Kak npaeuno, y pagvoniobureneit co cra-
XeMm Takue umerorcs. Kpome Toro, oHwm
€CTb B NPOAAXe B CNeunanmanpoBaHHbIX
MarasuHax.

PazenasbiBaowwii Tpancdopmarop T1
{cMm. puc. 4) BoinonHeH Ha ¢$eppuToBOM
KONbLUE, KOTOPOE B HEKOM WMNYMLCHOM
yCcTpoicTee Bbln0 HAAeTO Ha BbIBOA, ANO-
Aa. Tun ero asTopy HeuasecTeH. O6MOTKU
copepxXaTt no OecATk BUTKOE NpoBopja
M3B-1 0,1. AsTop npoeepsan paboTocno-
coBHOCTL YCTPONCTBA U NPYM HENOCPEACT-
BEHHOM coeauHeHun hunsTpa MNMAB ¢ Boi-
Bonamu 4 u 5 mukpocxemsl DAT 1 WwyHTK-
poBaHMeM 3TOrQ BXoOa Pe3ncTopoM Co-
npotvenenvem 75 OM. CyulecTeeHHbIX
pasnu4uii B paboTe KOHCTPYKLMK 3amMeye-
HO He 6Lino.

KonebBarenbhbiin KoHTYp L1C9R6 wac-
TOTHOTO AMCKPUMMHATOPA CMrHana 3syka
MCNOMb30BaH rOTOBLIM, NPOAABABLUMIACAH
B MarasvHe. OgHako ¢uneTp noaseprcs
nepenenke. OH COCTOWT U3 OBYX CrnasH-
HbIX Mexxay coboi skpaHamm konebarens-
HbIX KOHTYPOB Ha MWMHMATIOPHOW nnare.
KOHTYpbl akKypaTHO pasgensiior, 0guH us
HUX pasbupaloT ¥ CMATLIBAINT C OGMOTKU
NATL BUTKOB. BnpoyeM, MOXHO UCNOMb30-
BaTth N060oI konebaTensHblii KOHTYP, Ha-
CTPOEHHbI Ha 6,5 MMy, Punetpel ZQ2,
ZQ3 Takxe rotoebie, Kak v punetp MNMAB.

AHTEHHOW TENEeBM30pa CRyXuT Tene-
CKOMMYECKasi aHTEHHA OT paauornpueMHu-
Ka KMTalCKOro Npow3BoaCcTea.

HanaxueBaHue >XenatenbHo Hauarb
¢ BN (cm. pwuc. 8). CHavana npoBepsioT
ero paborocnocobHOCTE, NOAAB Ha BXOA,
HanpsxkeHue okono 4,5 B. Ecnv owmbok
B MOHTaxe HeT, ycTpoicteo paboraer
cpasy. 3arem nogrnodaoT Kk B Harpy-
304HLIE PE3UCTOPLI TAKOro HOMUHana,
410661 NOTPEeBNREeMbIN N0 BTOPUHHBLIM Ha-
NpsXeHUsM TOK CooTBeTcTBOBan paboye-

MYy TOKY NoaknNiHaemMblX K 3TUM LEensam
6nokos. B Hawem cnyyae BUOOWCKATENb
norpebnsier Toxk 120 mA no uenm 5B,
3HAYMT, PEBUCTOP Harpyakn gonxeH GoiTb
conpotueneHuem okono 40 Om. Notpe6-
nexsue no uenv 9 B — 80 mA, cnepoea-
TeNbHO, Pe3nCTOP Harpy3kl OOMKeH
UMETbL conpoTtmenenmne okono 110 Om.
ECnu HakonuTeneHble Karyliky BbiGpaHs
NPaBUNbLHO, BLIXOAHLIE HAMPAXEHUS He
AOMKHBL! aMmeHuThes. Moabopom peauc-
TopoB R18 u R20 penuteneii nobusatorcs
TOro, 4T06bl NPY CHUXEHUK BXOLHOTO Ha-
npskeHns Hke 4 B HauvHan cBeTnTLea
ceetonmon HL1.

3areM nNpPOBEPRAIOT AOCTATOYHOCTh
4YUCNA 3BEHLEB B YMHOXMWTENE, KOTOpPIA
aonxeH obecneymMBaTh BbIXOAHOE Hanps-
xeHve 32 B. Hanbonee Hebnaronpuat-
Hblli pexum paboThl ONA yMHOXWTENs,
C TO4KM 3peHns cTabunNusaumm BeIXOAHOro
HanNpPsHKeHWA, BO3HMKaeT Npu nogaye Ha
Bxof 6noka nutanms Hanpsxkenus 6 B, Tax
KaK MMNYNbChl Ha KaTtywke LS npu atom
MWHMMANbHBIL.

Heo6xonumo ewe pas npeaynpe-
AWTB, 4TO MMKpocxema MAX756 nony-
CKaeT BXOAHOe HanpsXXeHne TONbKO A0
7 B. Ero npeesilueHWE MOXET BLIBECTH
MUKPOCXEMY M3 CTPOA.

Mopae Ha exom, BN Hanpsxenwe 6 B,
y6exXaaloTCA B TOM, YTO HanpsxeHwe Ha
crabunutpore VD17 pasHo 32 B u He u3-
MEHSAETCH NP M3MEHEHUW BXOOHOrO Ha-
npsxexus B Npegenax ot 4 ao 6 B. Ecan
CcTabUNUTPOH BLIXOOWT M3 pexuMa cTabu-
NU3aLMM NpY NOBLILLUEHHOM BXOAHOM Ha-
MNPSHKEHNW, TO B YMHOXUTENL HEODXOAMMO
nob6aBuTe elle OOHO 3BEHO M3 ABYX AVO-
[OB W [BYX KOHAEHcaTopoB. Boamoxer
BapuaHT YBENWYEHUS EMKOCTU KOHOeHca-
TOPOB B UCTIONL3YEMBIX 3BEHLAX.

Hanaxweanve Gnoka Tionep — YNY
(cm. puc. 4) ceogutcs K nonGopy peawc-
Topa R5 Tak, ytobel HanpsxeHwe APY 6e3
curHana 6eino paexo +1,6 B (HoMuHans-
Hoe ans Tionepa UVDBB01). B cnyyae we-
NONL30BaHUA APYIOro TIOHEPA HOMWHANLI
PE3UCTOPOR AenuTens HeobXxoaUMO COOT-
BETCTBEHHO M3MeHuTb. [lanee peswcro-
pom R3 perynupylor Hanpskenwe APY
Tak, 4Tobbl NPY NPUeMe CUrHana Ka4ecTeo
n3obpaxeHus Guino npuemnemeim (6es
“zayepHeHus” 1 6e3 nomex).

3arem Npu XopoLeM BXOAHOM CUrHa-
Ne HacTPamMBaloT KOHTYP AMCKPUMKHATopa
curHana 3syka L1C9. Peaucrop R2 ycra-
HaBNMBAIOT B Takoe MNONoXeHwe, 4Tobbi
npyM MakcuMansHOW rpoMKOCTH, 33)aH-
HOW perynsTopom R14 (cMm. puc. 6), asyk
HE UCKaXaNCH.
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B sakniyeHue cnepyetr OTMETUTE,
4YTO ABTOP YMBILWNEHHO YNPOCTUN Tene-
BU30p Ans obner4yeHus ero W3roTosne-
HUA O2KE HaYUHAOLWWMK paamoniobure-

naMu. 3ato ecTb BO3MOXHOCTL COBEp-
LIEHCTBOBAHWS.

Hanpumep, ysen aeTomMaTuyeckoii Ha-
CTPOVKM TIOHEPA MOXHO BbiNONHWTL, NPW-

MEHWB METOf, CKaHUPOBaHWA YacTOThl
¢ (vKcaumMeid Nno ypoBHIO curHana. MoxHo
WCNONL30BaTh U3BECTHLIM U pacnpocTpa-
HEHHLIA B HEOanexom NpOoLUnoM Moaynk
MY-55, ynpocTue ero, unu cobpatb aHano-
rM4HOE YCTPOHCTBO Ha MWKPOKOHTpONEpE.

BrewHum BN MOXET cnyxXuTb Manora-
6apuTHOe 3apAaHOe YCTPOWCTBO ONS MO-
BunsHOro Tenedotxa. NoaonaeT v akkymy-
nsitopHas 6arapes o7 Hero. YcTpoicTeo
ONA ee 3apsAfKK TaKKe MOXHO BKIIQHUTE
B COCTaB Tenesnsopa.

Bo3amoxeH BapwaHT UCNonb30BaHWUA
useTHoro supouckartens. MNpu 3Tom BO3-
HWUKHET HeOﬁXOﬂHMOC’I’b B CO30aHUM MU-
HWaTIOPHOro B10Ka LBETHOCTH.

Cne,qoaa'renbﬂo, OCTaeTcs MHOro Ba-
PUAHTOB YCOBEPLUEHCTBOBAHUA KapMaH-
Horo Tenesusopa. Ho gaxe 6Ge3a namene-
HWIA NOAYYUNACE, KaK TENepb MOAHO roBO-
PUTE, "NPUKONLHANA LWTY4KA".

JNIMTEPATYPA

1. <http://www.alldatasheet.com/>.

2. Knsanunua B. Barapeikn, akkymynsTope,
3apaaHeie yetpoictea. — C.-MN.: Napora, 2002.
3. <bhttp://www.cgham.ru/uul. htm>,

4. Maxkapey C. Lindposon guktodon ons
O0fGy4eHMA NepHaTkLIX 3ByKonoapaxaHu. — Pa-
amo, 2006, Ne 1, c. 57, 58.

Penaxrop — A. Muxaiinos,
rpagmxa — 0. Anapees, ¢hoTo — asTopa

f’eHepaTop NONOC U JIMHUN
ONS perynmpoBKU TENeBn3opoB

. A. BABPHYKO, r. HoBowaxTuHck PocToBckoi obn.

Mpu HacTpolike W HanaXxweaHnn TENEBHU30POB HeobXOANUMb! reHe-
Pparopsi CUrHanoB, (QOPMUPYIOLIMX HA IKPAHe Ppa3fuYHbIe TeCToOBbIe
n3obpaxenus (CeT4aToe ¥ WaxmMaTHOEe OIS, MONOCLI, TNHUN U OP. ).
06 ogHOM M3 HUX U NOHAEeT peys B Ny6nuKyeMo# cTarTee.

nuceiBaemblii reHeparop obnersaer
perynvpoBKy NMHEHOCTU PasBepTKr
Tenesn3opa No BEPTUKANWU U rOpUM30HTa-
. Npy NOAKNIOYEHHOM K €10 aHTEHHOMY
Bxoay npubope Ha 3KpaHe BUOHLI BOCEMb

reHeparop Hecyliei 4acToTbl, KoTopas
COOTBETCTBYET OfIHOMY M3 TENeBW3MOH-
HbIX KaHanoe 1—5 aManasoHa MeTpoBbIX
BONH. CurHan Hecywen 4acToThl MOOyn-
pyeTcs MpaMoyrofbHLIMA UMNYNbLCaMu

BKJIOYaeT B cebf elle opMH reHeparop,
33021010 Lenk KOTOPOro MOXHO usame-
HATL Nepexmoyarencm.

B oaHoM 13 nonoxeHuii nepexnioyare-
N¥ HacToTa cnefoBaHUs KOPOTKKMX NPAMO-
yronsHeix umnynecoe 400 Ny B BOCEMB
pa3s Gonblue YacToThl KAApOBOH pa3BepT-
ku 50 Ny teneenaopa. NoaTomy Ha ero 3k-
paHe BOCNpPOW3BOAMTCA BOCEMb MOPU30H-
TanbHbiX GENbIX NKHWIA. B apyrom nonoxe-
HWW NepekniYarensd 4acTtota MMNyNneCoB
156 kl'y, ¢dopmMbl "MeaHgp” npuMepHo
8 10 pa3 BbllWe 4YaCTOThl CTPOMHOM pas-
Beptku 15625 Ny Teneensopa. B peayne-
Tare Ha 3kpadHe nossATcA No 10 Genbix
N YepHbIX YepenyoLlMXcH BepTUKaibHbIX
nonoc onuhal(oaoﬁ WKWMPpHWHBI, Tak Kak
CKBaXHOCTe (GOpPMUPYEMBIX MMNYNLCOB
paBHa [iByM.
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PaBHOMEPHO pacnpefeneHHbIX ropuaoH-
TabHLIX NUHWKA UNK AECATE BEPTHUKANBHBIX
nonoc. [N\ 3T0ro yCTpoMCTBO COAPXUT

¢ u4acroroi cnegosanua 400 My wnm
156 kM4 paznuuHoii CKBaXXHOCTH. C Liensio
$OpPMUPOBAHMA TAKWX MMINYNBCOB NPUGop

MpyHUMNManbHas cxema reHeparopa
nonoc W NWHWKA NOKa3aHa Ha PUCYHKe.
Mukpocxema KP1441BU1 npepctaenser



cofoil aHanoroBLiil TalMep, U3roTos-
NeHHbIi no Texnonorv KMOT. OH Brmio-
YeH NO HETMNOBOW CXeme MynsTMBMbpa-
topa. Nepexniovarenem SA1 koMMyTU-
pyloT Bpemazagawime uenu R1R2C1T m
R3—R5VD1C2.

B nonoxeHun "156 k'y” nepeknoyare-
na SA1 konpencatop C1 sapskaercs
W PaapskaeTcs YEPE3 OOHW U TE Xe BKIIO-
YyeHHble NocnenoBarensHo pesucTopsl R1
# R2 OTHOCWUTENLHO MAnNoro CyMMapHoro
COMPOTUBNEHUR, NO3TOMY CKBaXHOCTb
dopMupyeMbiX Ha BbIXOQEe reHeparopa
MMNY/ILCOB PaBHa ABYM, 4TO HeoBxoammo
LN NONYy4eHUs OOMHAKOBOIA LUMPWHLI BEP-
TUK/IbHBIX NONOC.

B nonoxeruu "400 MNy” nepeknioyarens
SA1 konpeHcaTtop C2 3apswaercsa HYepes
NOCNeAoBaTENbHO BKIOYEHHLIE Pe3ncTo-
pbi R3 1 R4 poBonbHO GONLLIONO cyMMap-
HOro conpotuenenus. Npu paspsoke aTo-
ro KOHZeHcaTopa NapannenbHo 3TUM pe-
3UCTOpaM OKa3bLIBAETCA NOAKNIONEHA LIENb
M3 NOCNEAOBaTENbHO COEAMHEHHBIX AUO-
na VD1 w peauctopa R5 3HauutTensHo
meHbwero conpotuenenus. Obulee co-
NPOTUBNEHKE 06ENX NapannensbHbIX Lenei
oOKaabigaercs ewe meHsile. B pesynerare
CKBAaXHOCTb POPMUPYEMBIX UMNYNLCOB
nony4aercs oveHs BoNbLUION, M Ha 3KpaHe
TENEeBU30Pa BOCNPOUM3BOARTCH TOHKWE ro-
PU30OHTaNbHBIE CBETNLIE MKMW, Kpome To-
ro, CKBaXKHOCTb BbiGpaHa Takoi, 4Tobb! yc-
TpoHCcTBO GOPMUPOBAHWA KaAPOBLIX racs-
WMX UMMNYNLCOB B Tenesn3ope He cpaba-
ThiBano. MHaue He BUOHBI NWHWK BBEPXY
W BHU3Y 3KpaHa.

C sbixopa (Boizog 7) Mukpocxems! DA
{OTKPLITLIM CTOK) POPMUPYEMBIE MMITYNb-
cbl nocTynatoT yepea peauctop R6 Ha
aMuTTEep TpaHawuctopa VT1 reHepatopa
Hecyuwei Yactotel. O cobpaH no cxeme
EMKOCTHOR TPEXTOUKW. 3HaYeHue HacToTsl
MOXHO U3MEHATb NOACTPOEYHBIM KOHAEH-
caropom C7 Mnn noacTROEYHUKOM KaTyLu-
k1 L1. MoaynuposaHHeiit BY cursan no-
cTynaer Ha Bbixog npubopa ¢ oBbmoTkM

ceasu L2 yepea penvrens R10R11. MNo-
CreaHuiA BKJIIOHEH ANF YMEHbLUEHWA BAUA-
HUA HArpys3Kku, KOTOPOW CNYXMUT CenexTop
KaHanoe TeNeBm3opa, Ha cTabuneHOCTH
HECYLLEN HaCTOThI.

HanpsbxeHune nuranws npubopa ctabu-
NM3NPOBAHO WMHTErpaibHbiM CcTabunuaa-
Topom DAZ. ®unstp CIL3L4C10 npepot-
BpalLaeT pacnpocTpaHeHuwe NoMmex, BO3-
HuKaloLwwmx Npu paboTe reHepaTopoB yCT-
pOWCTBA, ECM OHO NWTAETCA OT CeTH.

MpuBOop MOXHO NUTaTL OT CETEBOTO Bbi-
NPAMUTENA C BbIXOAHbLIM HanNpaXeHWeM
7.2...30 B, barapeu "KpoHa" unu oT mano-
rabapuTHOIO aKKyMynsiToOpa HanpsokeHuem
9 B. Motpebnaemblii TOK HebONbLLWON 1
npumepHo paeeH B mA.

Mukpocxema KP1441BU1 (DA1) same-
HUMa Ha MMNopTHyYIo ICL7555. Bykebl MO-
ryT GbiTh M Apyrue, B 3aBUCUMOCTI OT GMp-
Mbl MpoussoguTens. Hennoxo Ha aToi no-
avummn pabortaer n taimep KP1006BW1,
opgHako noTpebnsembil TOK BO3pacrter
pagoe. B ycTpoicTBEe NpennoNTUTENbLHO
npuMeruTs ManorabapuTHble NOCTOSH-
Hble Pe3NCTOPSL! M KOHAEHCATOPLI, HaNpw-
mep, MIT u K10-176. Apoccenu L3, L4 —
AM-0,2 ¢ vHaykTuBHOCTbIO 100—500 mxlH.

Tpanauctop KT3126A (VT1) ameHum
Ha noboin w3 cepmid KT326, KT3127,
KT3128.

Kartywky L1 HamaTbiBaloT Ha Kapkace
puameTpom 7,5 MM OT KOHTypoB, YTHU
mnu YNM43 yepHo-Genbix NaMnosbix Tene-
BU30pOoB. Tak KaK Kapkac A0BOJSIbHO Fpo-
MO3OKMIA, OT HEro OTAWNMBAIOT UWNMHOPW-
YEeCKYI0 4acTt ANUHOW NpumepHo 12 Mm.
MopcTpoeyrnk — CLIP-1 ua kapboHunb-
HOro eneaa. Karywka copepxut 6 BuT-
xoB nposopa N3N guametpom 0,31 MM,
HaMOTaHHOTO Ha KapKac BUTOK K BUTKY WK
¢ Hebonbwmm warom. O6MoTKa cenam L2
COAepXuT OAMH BUTOK TOro Xe nposoaa,
HamMoTKa — Nnoeepx karywiku L1 unm psaom
C Heil. [0TOBYIO KaTyLUKY TOPLIOM Nnpukien-
BaIOT K MOHTAXHOI Nnarte, HanpumMep Kne-
em "MOMEHT", cO CTOPOHLI Cpe3aHHON

yacTu. KaTyiuky 3aKpbIBaloT SKPaHOM, B3si-
TeiM OT kaTywek (4 pagvonpreMHukos
unu NogoGHbIM.
Bco nnaty ycTpOWCTBa XenartensHo
3aKNIOYUTL B 3KPaH, KOTOPLIM MOXET Ciy-
XUTk kKopnyc npubopa.
Bbixog reHeparopa CoOeAnHSAOT C aHTeH-
HbIM MHE30M TeNeBv3opa OTPE3KOM KOak-
cuansHoro kabena pnuHoit 20...30 oM c Te-
NEBU3UOHHBIMM LUITEKEPaMM Ha KOHLLAX.
Heobxoammo oTMETHTB, YTO hopMUpY-
eMblii NpuBopoOM CUrHan COAepPXWT pAp,
rapMOHKK, 4TO CO3[2ET HECKONbKO NOX-
HbIX HACTPOEK TeNeBM3opa, BNNoTsL A0 ae-
UMMETPOBOro auanasoHa Bond. MNoatomy
npy NepeoM NOAKNIOYEHWM reHepaTtopa
K TENeBu3opy cnenyet NpocMOTPEThL BCE
kaHans 1—5 1 Beibparte Hanbonee MOLL-
HbI CUMHanN, Hanpumep, No Hanbonbluen
wupuHe 3axeara yctpoicTea AlMYI Tene-
Bu3opa. MNMopcrpoikoit koHpexcaTopa C7
M NOACTPOEYHWKOM Katylwku L1 gobuea-
1oTcA Havwbonee TOYHOW HACTPOWKWM Ha
3TOT KaHan.
HOanee B nonoxeHun "400 My nepe-
Knoyarens SA1, nepemelian ABUXOK Noa-
cTpoeuHoro peavctopa R4, nony4alotr Ha
3KpaHe Tenesn3opa BOCEMb TOHKMX Genbix
FOPU3OHTANBLHBIX fIMHWIA, PaBHOMEPHO
pacnpegenexHbix No BepTukanu. 3atem
nepeBonAT nepekntoyatens SA1 B8 nono-
weHue "156 ku” 1 ABMXKOM NOACTROEeY-
Horo peauctopa R2 pobuealorca nosene-
HWSl HA 3KpaHe OecATU BepTukantHeX Ge-
JibiX MONOC OAMHAKOBON LUIMPUHBL.
QOuyeBnaHO, HTO NPU XOpOoWeid NUHEeR-
HOCTW KafpOBOI pasBepTku Tenesu3opa
PaccTOAHMA Mex[y FOpU30HTaNbHbIMW
NUHUAMK  OONXKHDB! GbiTb ApakTU4ecku
0AVHaKOBbIMK. JIMHEHHOCTL CTPOYHOW
pasBepTku ONpegensiioT He TOAbKO Mo
PACCTORAHMID MEXAY BePTUKaNbHBIMA NO-
focamu, HO M No ux WwWupuHe. MNpu xopo-
LWEM KaqecTee pas3BepTky BCE OHW [OMK-
Hbl ObITh PaBHLI.

Pegaxrop — A, Muxaéinos, rpaghuka — 0. Annpees

HanoxeHusiMm nnare-
MOM penaxums XypHans!
He Bbicbinaer!

JeHbrn 3a uHTepecylwme
BAC XypHanbl HYXHO oTnpa-
BUTb NEpPeBOAOM Ha pacHeT-
HbI CHET.

Monyyatens:

3A0 "XypHan "Pagno”,

YBAXAEMBbBIE HUTATEJIN!

p/c 40702810438090103159
B MewaHckom OCB Ne 7811

Cb6epbanka Poccun OAO
r. Mockea,
k/c 30101810400000000225,
BUK 044525225,
NHH 7708023424,

MoytoBbin MHOEKC ©GaHka
101000.

CeWyac B Hanuuum UMEeKTCA CneayoLme XypHarbl

ron H CronmocTe CroumocTk 0droz0 € nepeckinkou, pyb. |
BLINyCKka | mypHana :d"m mm 8 Poccuio | B Benopyccwio | ® Wa:?wbl

2002 3,9 22 py6. 45,00 59,50 82,00

2003 1,312 24 py6. 47,00 61,50 84,00

2004 2—12 31 py6. 54,00 68,50 91.00

2005 1,3—12 35 py6. 58,00 72,50 95,00

2006 1—8 35 pyb. 58,00 ~ 7250 95,00

2006 7—12 40 py6. 63,00 77,50 100,00

2007 ci 40 py6. 63,00 77,50 100,00

O6szaTrensHO HanuwmTe,
3a Kakue XypHanb! Bbl nepe-
BOOUTE OEHbIM M YKaXute
CBOWM TOYHbIM NOYTOBLIA afg-
pec ¢ NOYTOBbIM MHAEKCOM.
Mocne TOro Kaxk AeHbrn no-
CTYNAT Ha pPacueTHbI CYeT,
Mbl OTNPaBMM BaM XYpHarnbl.

B pepakuun xypHana "Pa-

aMo” MOXHO npuobpectu
XYPHano!l, NEepeYncneHHbIe
B Tabnuuye.

Tenedon: (495) 207-77-28

Anpec pepakuun: 107045,
r. Mocksa, Cenveepcros nep., 10
(craHums meTpo CyxapeBsckas).

Yacei paborbi: ¢ 10.00 no
17.00, 6e3 nepepoiBa.

B natHuuy — ¢ 10.00 po
16.00.
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3BYKOTEXHUKA

Ten. 208-83-05

Mpuem crareii: mail@radio.ru
Bonpocw: consult@radio.ru

PAOMO Ne 2, 2007

NMepcoHanbHbIN KOMNbLIOTEP —

My3blKasfibHbIW LEHTP

A. PYBAH, r. HoBocubupck

Mnorue snagensusi Mynsrumeguiinsix MK oyeHnnu mx Bo3MoN-
HOCTM B BOCNPOM3BEAEHWMW 3ByKa. [encTBUTENbHO, KOMMNbLIOTEP
¢ npoyeccopom Pentium, ocHauweHHslii npusogom CD-ROM, YKB
TIOHEPOM, 3BYKOBOMH KapTO#i M aKTHBHBLIMW FPOMKOTOBOPUTENSIMY,
cnocobeH BOCIPOU3BOLNTL MY3bIKY HE XYK€ HHBIX MY3bIKalbHbIX

Hi-Fi yenTpos.

B crarse gaHo KpaTKkoe onucaHue KOHCTPYKLMM BCTPauBaEMOro
B 1K 6noka ycmnurensHO-KOMMYTaLUOHHOIO YCTPOHCTBA, KOTOpoe
pacwvpseT BO3MOXHOCTH NepPpCOHaNnbHOro KOMMbIOTepa, OCHAaLLeH-
HOro AByXKaHanbHOMi 3ByKOBO# KapTo# (Sound Blaster) u umeiowero
csobogHoe nocagoyHoe MmecTo noa 6nok runopasmepa 5,25".

(‘ TRYKTYPHaA cxema OpHoro Ka-
/ Hana yCUnuTenkHO-KOMMYyTa-

UMOHHOTO yCcTpoucTea

W NOAKNIOYEEeMBIX K HEMY WMCTOM-
HWKOB ayAMOCUIHANOB Npveeae-
Ha Ha pmc. 1. YKY Bknio4aer 8 ce-
65 cnenyiowme yanel: MarHuTo-
¢oHHyI0 navens (M), kommyTa-
TOP WCTO4HUKOB CMrHana, cocTo-
AWM U3 KOMMYTaTOpa BXOA0B
SW v nepexmouarens SA1 3Byko-
BoW kaptol (3K), TenedoHHbINA

yeunutens (YT) »u ycunm

mowHocTy (YM) ¢ Bnokom pery-
NIMPOBOK rpOMKOCTY u TembBpa

(BP). Bce BXOaHbIE aHANOMOBbIE MCTOYHM-
KM curHanos (kpome mukpogoHa), noa-
KNloHaemble paHee HenocpencTBEHHO
k 3K, NnofipeaeHb! K KOMMYTaTOPY: MarHm-
TOOHHLIA NpourpeiBatens, YKB TioHep,
npueog CD-ROM (c  aHanoroebiM BbXO-
[OM); eCTb TAKXE BXOA AR BHELUHEro uc-
TONHWKA CcHUrHana.

Mpu BEpPXHEM MO CXEME NOMOXEHUW
nepexmoyatenn "3K" BbiGpaHHbiin BXOA-
HOWM CUrHan Yyepes cenekTop Bxoaoe SW
nocTynaeT Ha nuHerHbin Bxoa "LINE IN”
3BYKOBOI KapTel. C BbIXOAa BbICOKOro
YPOBHA 3BYKOBOM KapTtbl ("SPEAKER™)
curHan nopgaetca Ha YT u napannensHo
yepe3 BP — Ha YM. K seixogam YM noa-
KOYeHa OCHOBHan akycTuyeckas cucTe-
ma (AC), a k Beixogy YT — ronoeHbie Tene-
¢oHbl (T} M mManomowHas oononHW-
TenbHas AC. Takum 0Bpasom, STOT pexnm
HE OTNWHAETCH OT CTaHaapT-
HOrO, 3a WCKIOYEHUEM TOrO,

M

YKY)

YKB

&P
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L
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SPEAKER"
>— 34
Tenb ML LINE INT
K yugppoboi
wa%; K
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Puc. 1

_9}"{?'_‘ AC
M 1

YTO aHANOrOBbLIE WCTOMHWKM
3BYKA KOMMYTUPYIOTCS BHELL-

| HUM nepexnioyatenem SA1.
| Takoii pexum no3BonseT, Ha-

npuMep, NPOBOAWTE 3aNWUCb
BXO[HbLIX aHANOTOBbLIX CUrHa-
no. Ha BuHyecTep MNK.

Mpw HKXHEM nNO cxeme
NONOXEHWW NepekmoyaTens
SAZ2 BXOOHOW aHanorosbii
CUIrHan Yepes CenekTop BXo-
Aos SA1 "Bxogbl™ HanpsMyio
nocTtynaer Yyepe3 BP Ha YM
M panee Ha OCHOBHyO AC.
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Puc. 3

Ha YT no-npexHemy NocTynaer curHan
CO 3BYKOBOIA KapThl, T. €. B JaHHOM PEXu-
MEe BO3MOXHO OAHOBpEeMEeHHOe npocny-
LUIMBAHWUE OBYX HE3ABUCUMbIX UCTOYHWUKOB
curnana, Hanpumep, YKB TioHepa — Ha
ocHoBHYI0 AC, 3BYKOBOI KapThl — Ha ro-
noBxbie TenedoHbl. [Ieno B Tom, 4to 6na-
ropapa mHorosagadHoctu OC Windows
BO3MOXHO OfHOBPEMEHHOE ynpasneHue
HECKOILKMMKW YCTPOMCTBaMKM B COCTaBe
MK npu ycnoeuw, 4YTO TONbLKO OAHO YCT-
pOWCTEBO NepenaeT no uvdpoBOi LUIMHE
ayOMonoToK OaHHBIX B 3BYKOBYIO KapTy.
MpuHuunuansHas cxema YKY npuse-
neHa Ha pumc. 2. B Hem wWCNoNb30BaHbi
MATbE MUKPOCXEM B TUNOBOM BK/TIOHEHWMA:
DA1 — yocunurens BocrnpouaseneHus (YB)
MMM, DA2 — KOMMYTaTOp BXOAHbLIX CUIHa-
nos, DA3 — YT, DA4 — ocHoBa EP ¢ anex-
TPOHHBIM perynupoeanmem, DAS — YM.

OcCHOBHBIE
TEXHUHECKME XapaKTepPUCTUKKN

HomueaneHan BbIXOOHAR

MoWHOCTLYM, BT .. .. ... .. .. 2x20
HomuHanbHOE conpoTUBRe-
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HUe Harpy3km YM, Om . ... ........ 4
KoagpduumeHt rapmoHuk YM

(P Pe=5BT),% . ....oonnnn 0,2
Juanasod BOCNPOU3BOAMMEIX

YMuactoT, kKl ........... 0,02...20
HomuHansHas BLIXOAHaR

MowHOCTBYT, BT . ... ...... 2x0,65
ConpoTvenesHve  OononHu-
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HomuHanbHoe BXOOHOE Ha-
npsxeHre (¢ Beixona 3K n
BHELUHMX aHanoroBbiX WC-
TOUHNKOBY; MB . iovinsinmm oo 500
Tok notpebneHua MuH./maxc., A . .0,15/4

YKY pasmelleHo B Kopryce oT npueo-
pa CD-ROM, ua kOTOpOro ynaneHso Bce
y3nbi. MOMMMO MeTanNMYeckoro Kopnyca
OCTaBNAIOT MNACTMaCCOBYIO MLIEBYIO Na-
Henb U pasbeM NuTaHuA. B kopnyce ycra-
HaBNMBAIOT NedaTtHyo nnarty YKY, nexto-
NPOTSXHLIA MexaHuam (NINMM) MM v ane-
MEHTEI YNPaBNEHWs C NHe310M AN Tene-
¢oHoB X6 (Ha NUUEBOI CTOpOHE KOpny-
ca). Pazbembl X2 1 X3 MOHTUPYIOT Ha OT-
pezkax kabens pnuHoi 40 cM, ocTanbHbie
BXOAHLIE PA3LEMBI U pasbembl ANA Noa-
KnioweHua AC MOHTUPYIOT Ha MeTanivye-
CKOW nnaHke, 3aKpenneHHoW Ha 3anHen
ctopoHe kopnyca MK Hanpotue ceo6oa-
Horo cnota. MNuradue Bcero YKY Hanps-
wenvem 12 B ocywectenseTca ot 6noka
nutaxma NK.

NNM, ycradvaenueaemsiit B YKY, —
pEBEPCUMBHLIA C MEXaHWYeCKWM ynpas-
NEHWEM PEXMMaMW OT aBTOMarHWTONb!
"Hyza PM-202CA™ wunu Opyroil aHano-
ruuHbliA (0BbivHO Nofo6Huie JIMM wc-
NONbL3YIOT B aBTOMArHMToNax Npouasoa-
cTBa cTpan lOro-BocTouHoii Azum). K co-

XaneHwio, pasMepsl Kopnyca npueoga
CD-ROM He no3BONsOT pasmecTuTb
B Hem Bonee kavecTsexHbiit JINTM. OpHa-
KO 8 MynsTUMeguinHoM MK marumTodon-
HYIO MaHenb WMCNONL3YIT TONLKO And

npocnywmMeanua W B KpaiiHem cnyyae |

ons nocneayowein nepesanucyn ¢oHo-

rpamm ¢ ayomokaccet B uudposoi Gpop- |
mar MP3 unun nopoBHuiii, Tak kak B MK |
6onee uenecoobpa3Ho WCNONL30BaTL |
B Ka4YeCTBE OCHOBHbIX 3anUCbLIBAIOWMX |

yCTpOicTE M HocuTenein uHdgopmaumm
BUHYECTEp W nuwywmii npusog CD-RW
{vwnu npueop, DVDERW).

TennooTeog Mukpocxembsl DAS nno-
wagpio npuMepHo 200 cm? paameuleH
N 3aKpenneH c3aam Ha MeTaniu4eckom
Kopnyce.

OpvH U3 BapuaHToB KOHCTPYKUmMK YKY
nokasaH Ha puc. 3. B 3asucumocTi o1
0coBeHHOCTER MCNoNb3YeMoro kopnyca,
JINM 1 NpUMEHEHHBIX OETanei KOHCTPYK-
LMI0 MOXHO W3MEHSTb; rMaBHoe — COo-
61108aTe OCHOBHBIE MPaBUNa MOHTaXa:
pacnonararte Kak MOXHO danswie Bxon-
Hble U BbIXOOHLIE UenW, a NPOBOAHMKU
MUTAHWA K Pas3HbIM MUKPOCXEMam OTBO-
[MTh OT OOHO OBLUER LWKHB.

Ha puc. 4 nokasaH Yeprex nevyaTHomn
nnatel YKY, ee naroraenmeaoT us Gon.-
rUPOBAHHOIO CTEKOTEKCTONUTA TONMUM-
Ho 2 mm. Ha puc. 5 npegcrasneHa
dororpadmus CMOHTWPOBAHHOW ne4ar-
Hoin nnatel 6e3 JINM marHuTodOHHOM
naHenu.

JononHUTEeNbHO MOXHO BBECTU MHAU-
Kauuio NONOXEeHWA KOMMYyTaropa Bxof-
HbIX CUrHanoe. [1ns 3TOro HyXHel YeThipe
ceeroamopa, Hanpumep KUMMOB-1K,
aHoabl KOTOpPbIX COEOWHRAIOT BMecTe
M Yepesa pe3anucTop CONpPOTUBNEHWEM
2,7 KOM NOAKNIYAT K Ueny nuTaHus
+12 B, a karodbl — K HENOABWXHbIM KOH-
TakTam nepeknoyarens SA1.

OkcupHble koHpeHcatopbl — K50-356
WY aHanorvyHele MMnNopTHoie. OcTane-
Hble — K73-17, K10-176 wnu aHanoruy-
Hble manorabapuTHble. Bce NnocTosHHbIE
peaucTopel — MIT-0,125. BmecTo o1-
pensHeix pesuctopos R2—R4, R7—R9,
R12, R13 MOXHO MCNONL30BaTk PE3WC-
TOopHylo cBopky HP1-4-8-0,125 470K.
MNepeMeHHbIe pe3ucTopel — manoraba-
pUTHbIE C NUHEAHOW XapakTepuCTUKON,
Hanpumep CM3-3a, noacTpoeyHbie —
Cn3-38r. Auops VD1 1 VD2 — niobuie us
cepwin KO521, KO522, pwop, VD3 — nio-
6oi Ha TOK HEe MeHee 6 A.

Opoccens B uenu nutanmws L1 — or
aBTOMarH1TONbl, HAMOTaHHbIA 06MOTON-
HLIM NPOBOAOM AMAMETPOM He MeHee
1 mm. Mpu camMoCcTORTENBEHOM U3roTOB-
NEeHVW OPOCCENA HaMaTbIBAKT AECATh
BUTKOB NIOGOr0 M30NUPOBAHHOTO Mpo-
sona cevyenuem 1 Mm® Ha deppuToBOe
KONbLO 1000HM TUnopasmepa
K20x10x5.

MNepexmoyarens SA1 ucnonL3osaH oT
nepeknioYarens AManasoHoB paanonpu-
emHuKa, Hanpumep, “Siesta P-20017, ne-
peknioyatens SA2 — N2K ¢ gukcauvei,
LOMONHEHHBI KHOMKON C YAAWHUTENneMm
OT MarHuTonsl. Paasem nuranus X7 — ot
npusopa CD-ROM, rHeapa X1, X4, X5,
X6, X8 n X9 — nog wrekep MUHW-OXEK
3,5 MM, Npuuem pazvem X6 npegHasHa-
“YeH HenoCPEeOCTBeHHO AN MOHTaxXa Ha
NEeYaTHyIo NNAarty, oCTankHble — ANS Kpen-
NeHua Ha naHenu. Pasbemsl Anf OCHOB-

W
W
X
O
=]
m
X
X
E

G0-£8-802 ‘U8l

maoduog
dy

ni*o|peI@HNsuod
nJ*OIPRAG|IELI IMALELD WOM

L00Z ‘2 N oMTvd



qr
-
.

Fa
3BYKOTEXHUKA

A

L

- ."‘-’.

—
Bonpocs:: consult@radio.ru ' 208-83-05

p Mpuem crarei: mail@radio.ru

>

"--;

K X8 K X3
" 4 4
k -
<
® X
L. O =
e
B ; [ =2
J Kan fbuea- 53 i -
T mesw
SM M .
474 n
>
7 e
Oy o
RE
/'
=
S =
=
O
L3
\
Puc. 4

Hbix AC X8 1 X9 gonxHei GbiTe M3oAMpoea-
Hbl OT METaNNM4YECKOW NnaHku, Ha KoTo-
PO OHWM MOHTMPYIOTCS, HaNpUMep, C no-
MOLLbIO TEKCTONUTOBOM Waibbl U OTpeska
Tpy6kum MNBX. Pazbemsi X2 u X3 — oT koMm-
neloTepHoro ayauokabens. B kavectee
NPOBOAO0E, MOYLWMX OT NMEeYaTHOW NnaTte

K 8HanoroBbIM MCTO4HWMKAM CUrHana, Tak-
*e yao6HO WMCNONL3OBATL KOMMLIOTEP-
Hble ayauokabenu.

06wwmin ena cobpanHoro YKY co cro-
POHBl NWUEBOI naHenW nokas3aH Ha
puc. 6 (CBepxy MeTannuYeckas nnaHka
C pasvemamu). B atom cnyyae ot ne-

pepHeit naieny npueoga CD-ROM oc-
TaBneHo Tonbko ofpamneHue, K KOTO-
pOMY NPUKNeeHa NNacTUHa U3 NOAUCTH-
pona TonwmHoi 1,5 Mm, B HEl npoge-
NaHbl OTBEPCTUS NOA OpraHbl perynu-
POBKK W 3arpy3Kky ayamokaccete. B nmo-
6om crnyyae BHewHee odopMNeHue 3a-



BWCMT OT KOpPMyca UCnono3ye- |
moro npusopa CD-ROM |
W BO3MOXHOCTEW KOHCTPYK-
TOpa. |

MNepen Tem Kak NpucTynate
K warotosnenmio Takoro YKY,
cneayeT OUeHUTL 3anac Moul- |
woctu BIM NK no uenw Hanpsa- |
xeHua 12 B, nockonbky no- |
Tpebnaeman YKY MOLHOCTL |
fPU MaKCUMaNbLHOM POMKOC-
Tv pocturaet 45 Br. ins aToro |
npM OTKMIOYEHHOM OT cetu MK |
K pasbemy +12 B nogxmo4aor |
3KBMBANEHT HArPy3KM — aBTo-
MOBUIBHYIO namny Ha |
12 B mowmHocTteio 40...60 Br,
Hanpumep AKIM12-55. 3arem
srnrouaioT MK Ha 2...3 4 1 Ha-
rpyXaiT ero, 3anycrve pas-
NUYHBIE PEeCcYpPCOEeMKMe npo- |
rpammel. [lna nepecrpaxoBky |
OnepauMio MOXHO NOBTOPWUTH
HECKONLKO pas.

Ecnum npu pabore MK He Ha-
6niopaetcn cboes, "3aBmca-
Huid” 1 BlN He neperpeesaeTcs,
TO ycraHoBka Takoro YKY B MNK
ponyctuma. B npotueHom cny-
4ae MOXHO NOPEeKOMeHOoBaThb
cnegywouwme mepsl. Bo-nep-
BbiX, CHU3UTE MOLIHOCTL, MO-
Tpebnaemyio  MaTepuHCKON
nnatoi (K, socnons3osas-
LWKUCL, HANPUMED, PeKoMeHaa-
umamu B ctatee A. CopokuHa
“OcobeHHoCT  NPUMEHEHWS
OKCUOHbBIX KOHOAEHCATOpOoB

B LENnAX NUTaHua MUKPONpOo-

Puc. 6

ueccopos” ("Paano”, 2003, Ne 1, c. 20).
Kpome T0ro, MOXHO CHW3WUTb BbIXOAHYIO
MOLHOCTL YM [0 3HaqeHus, He BIUSIO-
uero Ha paGory MK, ymeHbleHWem
YPOBHA CurHana, nogasaemoro Ha BXOA
YM, ¢ nomowsio peauctopos R30 n R31.
Ina pelwenns aHepreTu4eckoi npobne-
Mbl TAKXE MOXHO YCTaHOBUTE OTAENbHLIN
ceteBoil Gnok nutaHus ans YM, 3ame-
HuTL BN MK Ha Gonee MOWHLIN UM KUC-

nonL30BaTe akTMeHylo AC ¢ ucKmoueHn-
eM U3 TpakTa Mmkpocxembl YM Ha nnarte
YKY.

Y6eomBiLMChL B DOCTATOMHOM 3anace
mowHocTy BN MK, nprctynaioT kK Hanaxu-
BaHWIO YCTPOWCTBA.

Mepep, nopxnodeHemM YKY K uctoqHn-
Ky NUTaHuA OBMXOK peanctopa R23 cme-
LWAT B HWXHEE MO CXeMe NonoxeHwe,
B OCTanbHbIX NepemMeHHbIX U NoACcTpoe4-

HBIX PE3VCTOpax ero ycraHasnu-
BaIOT B CcpepHee nonoxerve. Me-
peknioyatens SAZ2 nepeBoasT
B HIXHEE MO CXeMe MONCXKEeHe.

Mocne nopga4v NUTaHWA Haun-
HalOT BOCNPOM3BEAEHNe My3bi-
KaNbHOro KOMMNaKT-aMcka B Npu-
soge CD-ROM (npu cooteetcT-
BYIOLLEI KOMMYTauMM Nepexio-
. varvenem SA1). PerynupoBko#
peauctopos R30 w R31 pobuea-
I0TCA  MakCMManbHOW Heucka-
XEHHOW BbIXOOHOW MOLHOCTH
YM npu BepxHEM No cxeme nono-
| XEeHUM [BWXKOB pPEe3ncTopos

R23, R26, R28, nopaeas curHan
. Ha AC, pacCHMTaHHYl0 Ha MOLY-
HOCTb He meHee 25 Br, Hanpwu-
mep, 25AC-309, S-90 wnm no-
pobuyo. Ecnn YM HauuHaer ca-
MOBO36YXaTLCA Ha BLICOKOA Ya-
CTOTE NpWU MaxCUMaNEHOM rpoM-
KOCTM, K KOHT2KTam BbiIXOOHBIX
pasbemoB X8 v X9 napannensHo
rpomkoroeopwtensm AC npuna-
usaloT uenn Bywe — nocnepo-
BarTenbHO COBAMHEHHbIE pe3uc-
. Top MNT-0,5 conpoTtuBnexHnem
1 Om v koHgeHcaTop K73-17 em-
kocTbio 0,1 mxd.

3arem, BbIKIIOYUME BOCNIPOWU3-
BEAEHWE KOMNaKT-AMCKa, BKMO-
vaiotT MM Ha socnpoussegeHue
ayouMokacceTsl (nyqwe c© 3anu-
CbiO KOMMO3WULMIA TOTO XE KOM-
nakT-aucka). Ecnn ypoeHu Boc-
NPOMU3BEAEHWA C AMCKA M KOM-
nakT-KacceTbl 3aMeTHO oTiuya-
IoTcA, nogbopom peancTopos
R5 # R6 B YB nobusaiorca npuw-
MEPHO OAWHAaKOBOro YPOBHA
3By4aHus 0T 060MX MCTOMHWUKOB
curHana. [lanee nepeknoua-
Tens SA2 ycTaHaBnuBawT B
BEpXHEE NONOXeHuwe U NyTem
akTUBU3auMKU WKOHKKM "Tpom-
KOCTE" Ha "paGoyem cTone” Mo-
Hutopa MK, wenkHye no Hen
"MBILELIO™ OBA pa3a, perynupyiort
YPOBEHb BbIXOAHLIX CWUIrHanos
3BYKOBOW kaptbl MK: obwmih —
"Master” 1 no unppoBOA WKHE,
nobusanack TOro, 4rtobel ypo-
BeHb curHana ot noboro nctou-
HWKA HEe 3aBMCEN OT NONOXEHUS
nepeknioyatena SA2 1 6ein npu-
MEpHO OOWHAKOB.

Ha nocnegHem 3sTtane HacT-
pauBaioT YT, NOCKONLKY OH He
MMEeeT CBOEro perynaropa
rPOMKOCTH, Cneayet UCnons3o-

| BaTb ronosHeie TenedoHL wuin
AC c coBbecTBeHHBIM pPErynATO-
- pom. Tloa wX HOMUHANLHYIO
MOLLHOCTL, NpWM HeobXxoomMmoc-
™™, noabupaT peancTtopel R16
nR17.

Ha artom HanaxweaHue my-
3bIKanbLHOMO LEHTPA 3aKOHYEHO.
Ona nyywero TennooTBOAa rOTOBYIO
KOHCTPYKLIMIO YCTAHABAMBAIOT B camMoe
BEPXHEE U3 UMEIDLLMXCA B KOMNBLIOTEPE
nocanoyHoe mecto 5,25". Ecnu BHYTPH
Koprnyca KOMMbiOTEpPa Temnepatypa
npeebilaet +40 “C, xenatensHo ycTa-
HOBUTE .ﬂOI’!Dl‘IHlﬁTeanHﬁ BEHTWUNATOP.

rpaguxa — 0. AHapees, tbara—aa'ropé

e -

N
g

SONNVYdS

WINHX3LOMNAEE

S0-£8-802 "UaL

nJi*ojpei@ynsuod :mooduog
ni-ojpei@|lew ualeld woudyy

L00Z ‘2 3N OUT'vd



RQPAAMO®

3BYKOTEXHUKA

Ten. 208-83-05

Mpwuem cTaTeii: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOKWO Ne 2, 2007

PeMOHT n popaboTka
AVHaAMMN4YEeCKUX FrosioBOK

1. 304HUEB, r. Kazaus, Tarapcran

B crarbe onucaHsl MeTOAbI YCTPAHEHNUSI PA3/IAYHBIX HEUCTIPaBHOC-
Te# ronoBok rpOMKOroBOPHUTENEN, a TaKke HeKOTopsie nx Aopabor-
KH C H4enbio NOBbLILeHNS AONTrOBEYHOCTH M Ka¥eCTBa 3BYKOBOCIPOUS-
BE&AEHMA, CBA3aHHOIO C 3aMeHOH MaTepyuanos NoaBMXHOR CHCTEMbI.

, /xe Gonee pecaTH neT 8 3aHUMAOCh
PEMOHTOM JAVHAMMYECKUX FONOBOK
AC. B cBA3M C TEM YTO B HEFrOAHOCTL NpU-
XOOAT NOABECHl KaK OTEHECTBEHHbLIX, Tak
W UMNOPTHBIX MONIOBOK {pacchLinaercs ne-
HOMONUYPETaH, BLICLIXAIOT M CTAHOBATCA
XecTkmmn GyTUNOoBLIE U TKaHeBLIE Noase-
Cbl), Cam Hay4MnCca U3roTaBNMBaTh TKaHbie
noABecbl C NPONUTKOW MO YHWKaNbLHON
TEXHONOTUW, NPEBOCXOOALIME OPUIMHANLI
no psay CBOWCTB (MOPO30YCTOWYMBOCTS,
LONrOBE4YHOCTL, YCTOMYMBOCTE K PacTBoO-
putensmM). MpPonuTky, COOTBETCTBYIOLYIO
Takum TpebGoBaHWAM, MHE YAaNOCL Mony-
YUTb NOCNe ABYX NeT NCCnenoBaTenbCKon
paboTbi; HEKOTOPLIE €€ Pe3ynLTaTh Npe/-
cTaBnedb B UHTepHeTe [1].

MomMMMO 3aMEeHsl MOLBECOB, MHOTME
WHTEPECYIOTCH TEXHONOIWEed yCcTpaHeHus
ApYrMX HeucnpasHOCTER rONoOBOK: CMe-
LeHUA B marHuTHOI cucteme (MC), 06-
phiBa NOABOAALLMX NPOBOAOE UMW KaTyLu-
KW, 0edeKToB LEHTPUPYIOLLER Waibsi,
paspbiBoB auddy3opa, NOMATOCTU Nbine-
3aWmMTHOro Kkonnayka. B aToit cratee onm-
CaHbl METOOMKA YCTPaHeHWs nepeyYunc-
NEHHLIX HEMCNPABHOCTEN, a TaKXe HEeKo-
TOpble METOAOb! yNy4LeHns 3syyaHus AC.

MaruuTHas cucTema rosioBKu

1. LlenTpoBka kepHa.

B pesynetate cny4aiHoro ygapa vnu
nageHusl ronoBKW KNEEBOE COeauHEeHWe
Aetanein MC MOXeT HapyluMTsCA, BChneg-
CTBME 4Yero KepH CMELUaeTcs B 3asope
W NPMDXUMEET KaTyluky amddysopa K waii-
6e. [ins peMoHTa HeOBXOAMMO 3aKpenuTh
TOMOBKY Ha AOCKE MK B TOM Xe
MarHWTHON CUCTEMOW BBepx (Unu Hapy-
xy). CHa4ana HyXHO NpPOCYHYTL Mexay
MarHuToM U Wwanboit TOHKWe U LWKupoKKue
HOXW C ABYX CTOPOH U OTBEPTKOW oTae-
AKUTe MarHUT OT MEeTa/IMYecKon LWwaibbl
{(ny4we 3ro penats easoem). Nocne oTpe-
NEHUA CMELLIEHHOIN0 MArHKTa BHOBb CKNe-
veatk MC cneayeT Toneko nocne otkneu-
BaHWA NOABWXHON CUCTEMBI U ee yaane-
HuA, BO uabexaHwe nedopmauunn Karyi-
k. [ins npaeunsHOR cBopky HEobxoamMmMo
BLITOYMTL AN KEePHa LUEHTPUPYIOLLYIO
BTY/IKY, XenarensHo U3 HEMarHUTHOro Me-
Tanna unu TBepaoro NNacTuka (KanponoH,
¢Toponnact, BUMHWMNNACT), OOCTATOYHO
DNuvHHYI0 Ana ypnofHoro 3axsara, no-
CKOSMbKY BbITAIMBATL NPUAETCH CO 3HaNU-
TeneHLIMKM yeunusmu. Brewruii guamerp
BTYNKM paBeH AuaMmeTpy OTBepcTus
B Waiibe, a BHYTPEHHWIA — AMaMeTpy kep-
Ha. lNMocne atoro, yganue crapbiii Knei
W MYCOD C KepHa U MarHuTa, HaeTs BTyn-
KY Ha KepH 1 cobpate MC. Ona cknevsa-
HWA MOXHO WCNONL30BaATh INOKCHUOHYIO
cmony, knen b®, "MomenT" mnn gpyruve,
NPUrogHbIe 018 MeTaNNos. BMECTo BTynku
MOXHO NPUMEHWTE BKIAALILLK W3 naBca-
HOBOW NNeHKK, 06ePHYB UX BOKPYT KEpHA.

2. OyncTKa MarHWTHOMO 3330pa.

Y aBTOMOGMNBLHLIX FONOBOK 3330p He-
penko 3abuBaeTca rpaAsLio, YTO BLIBOAUT
ux 13 cTpon. [inA peMoHTa HeoBxoammo
oTknente audgy30p, Beiaepxats MC He-
KOTOpPOE BPEMA B BOAE W 3aTeM NPOMbITh
3a30p No4 CUNLHOW CTpyeln soabl. Mpu-
CTaBLUME K KpasMm 3a30pa MeTannmyeckme
HacTULLI MOXHO YOANMTE ANMHHOKW WBER-
HO UIMOIA (OHK NPUAWNAIOT K €e OCTPUIO)
WnK NONocKoid MeTanna or NMBHON 6aHkn
C 3arHyTON BHYTPb KPOMKOW.

3. Paabopka MarHMTHOI CUCTEMBL.

Kneesoe coepwHeHue petanein MC
PasMAr4alnT aueToHOM; Nyywe 370 fAe-
nartL, NOMECTUB ee B UennodgaHoBLIA na-
KET U HaNWB TyAa pacTeopurens. ns uc-
K/IOYEHWA UCNapeHuna NakeT HyxHo obes-
3aTb BOkpyr MC.

Muorrne MC ronoBoK CkneeHbl Snok-
CWOHOI KOMMO3WLMER, KoTopan pasmsr-
vaetcs npu 150...200 °C. MNoaromy waiiGy
Takor MC MOXHO HarpeThb yTIOrOM, HacT-
POEHHEIM Ha MaKCUMaNbHYIO TeMnepary-
py, v nocraeute MC Ha packaneHHyo
CKOBOpOAY.

MNonsoaswue nposoga

HewcnpaeHocTb, cea3aHHas ¢ gedek-
TOM NOABOASLLEro NPOBOAa, NPoSBNSET-
CA B BO3HWKHOBEHWM LUENKAKLWMUX Ha
BOonbLUOK FPOMKOCTH 3BYKOB UNU B LUYp-
wauiem ("wekpoBom™) npuaeyke. Lleny-
KW, KaK NpaBuno, NOSBNAIOTCH Npu 60nb-
wok amnnutyae konebaHuii NoaBMKHOM
CHCTEeMbl OT yaapa noasoaswuerc npoeo-
Aa 0 avuddys3op K LEHTPUPYIOLLYIO
waiiby. O6LINHO OOCTATONHO MPaBUIbHO
M30rHYTh NOABOAALLMIA NPOBOA, @ ecnu
aTOo He NOMOraeT, NOAKNEUTE KYCoYekK no-
ponosa k waibe unu andodysopy B Mecte
KacaHusl.

Lilypliaime 3BykW BO3HUKAKOT BCnea-
CTBME NOABACHVA M3N0Ma U €0 UCKPEHWS,
06biuHo B6nM3n audoysopa. Ecnv anmHel
noaoBoaAaAWEero nNPOBOAA AOCTATOYHO,
TO MOXHO €ro rnepesepHyThL U 3aKpenvrs
APYrum KOHUOM. Jlpyroi cnocof — wsHo-
LWEHHYID 4YacTb NOABOASLIErc NpoBoaa
npoTawwTe BHYTPb Auddysopa unm xe
NMPOABUHYTL, 3aKpPenue ero 3axmumom. Ec-
NK 3TO HE NOMOTAET, TO MOXHO W3rOTOBUTEL
HOBblE NOABOAALLME NPOBOMA Chneayio-
wum obpazom:

a) CBUTb WX U3 OBYX-TpeX NpPOBOAOB
MIrTd;

6) npopete TpU-ueTIpe xnon4aTtoby-
MaXKHBIE HUTKW B 3KPaHHYIO ONNETKY C Npo-
BOAHMKAMK MOAXOASUIEro CeYeHUsa unu
8 "GuTuUns" ans oTcoCa 0n0Ba Npw Nanke;

B) MCNONL30BaTe NWUTUEHAPAT WNu
TOHKVMIA MHOTOXWNbHLIA NPOBOL, B U30NA-
UuK, npegHasHavyeHHbid 0NA NoaKoYe-
HUA aKYCTUYECKMX CUCTEM.

Haubonee gonroseudbie nopsoasme
NpoBoAa — U3 NUTUEeHAPAaTa.

Nocne npunailku MEecTo KpenneHus
noasoasmx nposogoB k anddysopy
cnefyeT rycro npomasarts kneem "Mo-
MeHT-KpUcTann™ BO uabexaHue uanoma.
HewnzonupoBakHbie NPOBOAA XenaTensHo
npomasate kneem "MomeHT-kpucTann”,
passefeHHbiM B cOOTHOWeHWKn 1:1 pac-
TBOpUTENem 650 unu 646.

PeMOHT 3BYKOBOI KaTyLLKK

OcHogHan NpWHMHAE LWYMOB (CKpUN, LWyp-
wiaHue, LWenykK) — 3aAesanme nansasl (kap-
Kaca Karylkn) O KepH M1 BUTKOB KaTyLUKK
O BEpPXHIOW LWaiby MarHUTHOW CUCTEMDI.
MoMMMO MAOXOM LIEHTPOBKM, MNPUYMHA MO-
#eT OuiTb B camoit runsae, ocobexHo By-
MEDKHOM, — 3TO B3yTHUE MU MANOMbI M-
3bl MEX/Y KaTyLUKOMN 1 andby30pom (do-
TO 1), a TaKXKE OTKNEUBLUMECH OT KaTYLUKW
Kpas rvnb3bl Ny Nonagasue nocTopoH-
HMX YACTWL, B 3330p MarHUTHOWN CUCTEMBI.

Ans ycTpaseHns B3ayTvin Heobxoaumo
cpenate HeBoNbLLLOK pa3pes v LWNpULEM
C TOHKOW WIMOM BBECTW B Hero kneil B
WK aHaNOrMYHLIN U Pa3poBHATL; ECNKU OT-
CNOeHue He NPUAKNAET, TO B 3a30p BCTaB-
NKIOT ONPaBKy.

W3nom rnbasl NPOnMTLIBAIOT LANoH-na-
KOM unm kneem B u cywar Ha onpaske.
3arem, He CHUMaR C ONPaBku, MNL3Y Oxne-
MBAIOT CHapyxu (Mexiay KaTywkon 1 aud-
Py30pOM) [OBYMSI-TREMS MONOCKAMU Nanu-
pocHoii Gymary, a nocne BbiChIXaHWs U CHsi-
TWA C ONpaeku, Npu HeobxoaUMMOoCTH, NpPo-
PE3aloT B HEl BEHTUNSALMOHHBIE OTBEPCTUS.

OTCnOMBIUMECS] KPas TWNb3bl Takxe
cneayeT NPUKNEUTL W BLICYLLWTL, HAEB Ha
onpaeky. [nn onpaBky MCNONL3YIOT NOA-
XOAsuWwmMe No pa3mepy NpeaMeTs! LNMHA-
puyeckoii GopMbl, AOBEAEHHLIE 00 HyX-
HOMO AMaMeTpa BrIaakILLIaMn N3 NaBcaHo-
BOW MAeHKU (KNelr Kk nascady npununaer
nJIOX0).

Mpu HapylweHHOW LEHTPOBKE cnegyet
BHOBb LIEHTPUPOBATE KaTyLUKY.

HepoBHOCTM METaNNIMHECKOro Kapkaca
KaTylwky (rnb3bl) MOXHO BbIrMaauTs 13-
HYTPM TBEpPOLIM NPEAMETOM, Hanpumep,
KapaHaalom, pyHKoi OTBEPTKU U T. M.

Ana ycTpaHeHws MNOCTOPOHHUMX npea-
METOB U Npsian 13 3asopa MarHMTHOM cuc-
Tembl Heobxooumo oTkneuts auddyzop
W ONWMCTUTE 3a3op MC.

Bonee cnabuie npu3HakM LWYMOB
(cxpunbl, WWypLIaHWe, LEeNYKK) NOSBNAIT-
€S NPU HaCTUHHOM OTKIEMBaHUW BUTKOB
KaTYLUKW.

Packnemswylocs kaTyliky nponuratb
TakMMK Tvnamu knes, Kak bd-2, bd-4,
Bd-19.



LeHTpupyiowme wainbni
(peMOHT U 3ameHa)

LUait6bl MOryT BbiTb MCTOYHUMKOM NPWU-
3BYKOE NPY OTKNEMBaHWKM WK pasphiBe.

OTKIeMBLIYIOCH LWakby Nerko BuiRBUTL
BM3YankHO: KaK y pasobpaHHoi ronosku,
TaKk ¥ B cO6paHHO KOHCTPYKLWK, CMEC-
TUB MakcumansHo auddy3op B Hanpas-
NEeHW OT MarHWTHOM cucTembl. [N ycT-
paHeHws pedexta nyHise BCero paso-
6paTh ronoeKy, LENUKOM OTKIIEUTE Laliby
W CHOBa "MOcaguTh” ee Ha cTapoe MecTo
kneem "MomeHT 1" unu "MomeHT-kpuc-
tann". MoxHo caenath 910 U 6e3 pas-
6opKM OMHAMKMKE, HAHEeCH KNeesBOw LWOB
no BCceMy MEepUMETPY CTbika Lwainbbi
¢ amddy3opom.

MNposucilumne {BLITAHYTLIE) Waikbbl Nerko
BLINPABUTL HAL, KMNALLMM YaINHUKOM, Oep-
Xa pemMOHTUpyemMyio ronoeky 3a audoy-

3op u GbICTPO NpoBopaumean wWaiby no
Kpyry. Npy 3TOM YNMpPaOT HOCUK YalHuKa
¢ napom B wahby B HanpasneHww crmba-
HWA, KaK NoKkasaHo Ha ¢goTo 2.

“"Sawmnel” (M3NOoMbl MONEpPeK BOSNHbI
waibel) NMKBUAMPYIOT Tak: GUKCUPYIOT
waiby B NpaBunbHOM NONOXEHUU, Nponm-
THIBAIOT LANOH-IAKOM U BbIAEPXMBAIOT [0
NONHOMO BLICLIXaHWSR.

Wanombl. MHorga wainbsl nomakoTcs
okono auddysopa, 0CoBEHHO Y ronoBoK
cabeydepa. Hebonblwune paspeisbl Ans
BOCCTAHOBNEHUA OOCTATOYHO NpoMasats
kneem "MomeHT-KpucTann”.

LWanby, He noanexallyio BOCCTaHOB-
NEHVIO, cneayeT 3amMeHMTL Ha HOBYHO, NOo-
pobpae Gnuakylo No pasmepam OT Opy-
rMx ronosBok. Hanpwumep, waiba or
10r3-36 nogxoanT NPakTUHEeCcKu KO BCEM
OAWHAMHWYECKWMM TONnoBKam aunamMeTpom
6...8 moiimoB. BHyTpenHee oTBepcTve
B Waibe yBenuyuuBaloT A0 HYXHOro ama-
meTtpa (doto 3), a NMLHKE BONHLI Y Kpasn
pasrnaxuBealoT yTIOroM, CMO4MB wWainby
BOAOW. Perynsatop Harpesa yTiora HyXHO
YCTAHOBUTL HA "XNONOK".

Ina nonyyeHus Gonee "ynpyroro” 6aca
MOXHO CAenaTk LUEeHTPUPYIOLLYIO Wwaiiby
Bonee »ecTkoi, NPONUTAB ee LUanoH-na-
KoM, GakenuTtoM MAM BNOKCUAOHON CMO-
NOiA, pasBefeHHON aLeTOHOM A0 HYXHOM
KOHCUCTEHUMK. ocne NponuTku nNpoma-
3aTb nepebie Ase BONHbI Yy auddysopa
kneem "MomeHT-kpucTann” Bo usbexaHuwe
M3NOMOB M NPUAaHUA Waibe nepemeHHON
ynpyrocti. Takan nponuTka HEeCKONbLKO
NOBLILLAET PE30HAHCHYIO YaCTOTY U NOHK-
»aer HY&CTBMTBJ’IbHOCTb. B 3aBWUCHMMOCTH
OT CTEeNneHn NPONUTKK.

Avddysop

PemoHT avddy3opoe BroHaeT B ceba
yCTpaHeHWe pa3pbiBOB, NPOKONOB U NOMS-
TOCTEN.

Yawe ecero nedopMUpYyloTCH Nbinesa-
WMTHBIE Konnayky. MaTele KoNnayku He-
06xoanMo OTKNEnTb. HO HU B KOEM CNyyae
HE MbITANTEeCh BLINPaBUTL KONNa4YokK, Npo-
KanbiBas W BLITAMMBaA BMSATUHY BA3aNb-
HbIM KPIOHYKOM UK APYTMMI LENASIoLWMMI
npegMeTaMu. TkaHble KONNavyku MOXHO
BLIMMAAUTL, PasMArYMe ux napom. Bymax-
HbIE UMW MNACTUKOBbLIE KONMAa4kW Beirna-
XUBAIOT W3HYTDU TBEPALIMU OKRYIMbIMK
npeaMeTamu (Py4Koil OTBEPTKM, YanHOR
TIOXKKO#).

Ons 3akpennenns ¢GOPMbE KONNa4yku
cnegyeT NpomMazark 3HYTPY XecTKUM na-
koM (uanou-nak, Gakenwt, HU). Npoxonsl
W HaOpbIBbl KOMnaskoe U auddysopos

)

ercs "ynpyrocTs” B 6ace, "npo3payHocTL”
B o6nactu CH, "Bo3nyx" — B obnactu BY.

Bonee xectkme auddysopsl, Hanpw-
mep, or ronosok HY, nydwe He NponuTbi-
BaTh, @ KPACWUTL akpunoBeiMK nakamm "Ce-
Hex", "Jlagyput” (TOXe passefieHHbIMU
YEepHOM TYLLLIO) C MOMOLLBIO MyNbLBePU3aTO-
pa Mnv, pasBeps CocTas O4eHb XKUIKO, KUC-
TOu4KOM "TloHK™ B HECKONEBKO CROEB C NPOME-
MYTONHOWM CyLiko#. MoMUMO HapsaHOro
4EpPHOrO LIBETa, AMHAMUYECKan ronoexa o6-
petaet 6onee "AeTancHOE" 3ByHaHVE.

Ecnu GymaxHoMy omddy30py HYXHO
NpWAOATL KPacWBbI 4Y4epHbLId LBET, ero
MOXHO HaTtepeTb YepHuiM O00YBHLIM BOC-
kOM. ECnu BOCK rae-TO NNoX0 BNKTLIBAET-
C#, TO 9TO MeCTO CneayeT cmasarb aueTo-
HOM M Cpasy Xe BTepeTk Tyaa Bock. Mocne
BLICLIXaHWS £ro0 XenaTenbHo cnerka pac-
NOAMPOBATE TAMMOHOM N3 TKaHK.

Npeaynpexaexue: anddysopsl, okpa-

. WeHHbLIE W3 a3apo30MbHbIX
“aBTOMOBMNLHLIX" BannoHYM-
KOB CO BpEMEeHeM TepsioT
nNpUBNeKaTenbHblil  BHELHWA
BU[, NOCKOMNEKY KPacKa ¢ HUX
ochinaeTcs.

KeBnapoeble W yrnesono-
KOHHble auddy3opsl, 0CO-
6GeHHO OelleBbie, YacTo uMe-
10T “eaKuwia” Npu3Byk OT B3a-
WMHOTO TPEHWA CrNeTeHHbIX
BONOKOH, B 3TOM Cny4ae no-
MOraKwT cneaylowwe nponur-
Ku1: nonuadupHbii nak, "Mo-
MEHT-KpUcTann” unu TOHKWIA
CNO MOHTaXHOW NonvypeTa-
HOBOW neHbl. Bce nponutku
HABHOCHT C ThUNLHOW CTOPOHBI

MOXHO MPOMasaTh KNeem C THINBHON 1 Nk-
LLeBOI 4acTy, cnerka 3a4mcTue matepuan
MenKon HaxaaqHon Gymaroi, YTobbl Gy-
MaXKHaA MbiNb, CMELLABLUMCH C BLICTYNUB-
MM KNeem, 3alunaknesana pedexr.

Pa3pbiBbl C ThifIbHOW CTOPOHBI NPOKAe-
WBAKOT TOHKOM Gymaroii, a CTbiki nNpoma-
3LIBAIOT CNErka pasBefeHHbIM Kheem.
Jlyywe scero wcnonb3osate OOORHGLIA
Knei Ha ocHoBe meTunuennionossl (KMLL),
pasBefeHHbI 10 HYXHOW KOHCUCTEHLIMM,
nooxopmt u kneii NBA.

BopotHuk auddysopa
(PeMOHT M NponMTKa)

Lns peMoHTa pa3opBaHHOro BOPOTHU-
Ka (rogppa) opudodysopa nyye ncnonb3o-
BaTh Knen "MomeHT-kpucTann®, passeneH-
Hblih pacTeopuTenem 646, 650, unm ppyroi
3NacTWUYHBIN, HAaNPUMED, PE3WHOBbLIA KNei
Ha OCHOBE HATYpanbHOro Kay4yka, KOTO-
Phiit XOPOLUO MCNONL30BATL U A1 NPONKT-
ku roppa BMeCTO repnena [2].

Lns nponutky andgyaopa BMECTO rep-
feHa, OaloWero TSXenbli, "KUpHLIA™ Npy-
3BYK, NPEeKpacHO MNOOXOAMT akpun — OH
aKyCcTU4ecKkn HelTpaned, BOAOCTOEK
W UMEET XOPOLUINE MeXaHW4eckue napame-
Tpbl. Ans TOHKWX K nerkux anddyaopos
nyyWwe BCero npumenaTs nponutky "Ce-
HEeX-cayHa", pa3BefeHHYI0 BOADH unu Hep-
HOM TylWwko B oTHOweHun 1:1. Marepuan
NPONUTLIBAIOT CHaYana G OfHOI CTOPOHbI,
a nocne BbIChIXaHWA — ¢ Apyroi. [ins rono-
Bk1 BY pocraroyHo 0AHOMo pasa, s rono-
Bok H4—CY onepaumio MOXHO NOBTOPUTL.

Mocne NpPoNUTKK 3By4YaHWe rpPOMKOro-
BOPUTENA HAMHOMO YNy-LWIAETCR: NosBnA-

Ha 3apaHee OTKNeeHHbI
Augpdyaop.

Jobaa NponuTKa yBenuuvsaeT Maccy
auddy3opa, 4TO Bneyer 3a coboit name-
HEHWE NapameTpos (B NMepByld ovepedb
PE30HAHCHOW 4acToThl) AMHAMMYECKON
ronoBxkK, XOTH, Kak npasuno, U3MeHeHus
B punsTpel AC BHOCUTL He TpebyeTcs.

MNMogseck! (PEMOHT U 3aMeHa)

Mopgec pvidpdy3sopa (peannHa u Bytun)
0BbINHO [aET NPU3BYKW B Cny4ae oTKNeu-
BaHWA ero ot avddysopa. Paspeiesl (pas-
pesbi) B NofBece 3aKNevBaioT kKieem "Mo-
MeHT-ceKkyHaa" (umaHakpunar), npu Heob-
XOBMMOCTU PasBefeHHbIM aLeTOHOM.

CrHuBlIME NOPONOHOBLIE, 3aCOoXLine
TKaHble, GYTUNOBLIE VM PE3VHOBLIE NOABEe-
Chl PEMOHTY HE NOOJSIEXAT, NOSTOMY WX He-
06Xx0AMMO MEHATL Ha APYTHE.

B HekoTopbix cnydasx, ecnu auddysop
CWUNBHO NOBPEXJEH W BOCCTAHOBNEHWIO HE
NOANEXUT, MOXHO NogoBpaTs eMy 3ameHy
W3 BCTPEHAIOLWMXCH Ha PaAUOpPbIHKE HEMC-
NPaBHbIX MONOBOK G MHBIMW MW MEHbLUM=
mu pgedexktamu (0OpLIBOM KaTywku, Oe-
dopmaumein "kopamHbl” 1 T. n.). 3TOT Co-
BET NPUIrofiEH, ECTECTBEHHO, [U1S PEMOHTA
OTHOCWTENBHO PAcnpOCTPaHEHHBIX AMHA-
MWYECKMX TONOBOK.

JNINTEPATYPA

1. 3oavwes M. Nogeecw awddyaopos. —
<http://www.podves.narod.ru>.

2. X6anoe B. O mexaHuyeckoM Aemndu-
poeaHuu auddylopos. — Papmo, 1988, Ne 5,
c. 41—43.
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NMoBbilLEHNE YYBCTBUTENIBLHOCTHU
MUKPOGOHHOIro Bxoaa

3BYKOBOW KapThbl

M. O30JIHH, c. KpacHeiii Sip Tomckoii o6n.

) BykoBan kapta CMEDIA CMI8738 PCI
.9 16299 vMeeT LOBONBHO HU3KYIO YYB-
CTBUTENbHOCTL MUWKPOQOHHOIC BXoga
(10...15 mB), 410 penaer nNpaxkxTU4YECKu
HEBO3MOXHBIM NPUMEHEHWE LUMPOKOLO-
CTYNHbIX OWUHAMUYECKMX MWKPOQOHOB
ans oumdpoekn 3eyka. [na Toro 4Tobw!
YBENUYUTL HYBCTBUTENLHOCTb, HEOOXo-
LMMO CcHabaWTe MUKpPOhOH AONONHW-
TeNbHbIM YCHAUTENEeM W HEMHOFO U3Me-
HWUTb CXEeMY MWKPOQOHHOIO BXOAE 3BYKO-
BOiA KapThl.

DparmMeHT 3Tol Cxembl nokasaH Ha
puc. 1. Peavctop R1 v koHgeHcatop
C15 (noamumoHHbIe 0603HaYeHUA B COOT-
BETCTBMM C MapKUPOBKOW Ha nevarHoM
nnare) Heo6XoAMMO yaanuTh, @ Pe3amucTop
R41 3ameHnTb ApPYrUM, HOMUHANOM
3,9 kOm. YnaneHue anemeHToB He cocTa-
BWT TpyAa, HO YTOBLI NONY4YnUTL YAO06HLINA

[OCTyn K peaucTopy R41, BO3MOXHO, No-
TpebyeTcs BPEMEHHO CHATL C NNaThl OK-
cuavble kougedHcatopel C1 w C14
(10 Mxd Ha 25 B).

xs1
"MukpogoH” c2
P J'—J R41
7. T 26439k
EF—+@¢#58)
> R1 3¢5
Puc. 1

Cxema ycunutens, pasmewaemoro

B KOpNyce AWHaMW4eckoro MukpodoHa,
nokasaHa Ha pwmc. 2. Ero coegvHaloT

C MUKPOQOHHLIM pPa3LEMOM 3BYKOBOM
KapThl ABOAHBLIM 3KPaHUPOBaHHLIM NPOBO-
noM. TpeTbMM NPOBOAOM {06LLMM) CNYXUT
3KpaHupyowas onnetka. KonnexkropHas
Harpyska TpanaucTopa VI1 — pesuctop
R41 3BykOBOI KapThl, Yepes Hero xe Ha
YCUNUTENE NOCTYNAET HanpsXxeHue nuTa-
HUA. YCUNeHHbIt CUrHan NogaH Ha Bxop
MUKPOGhOHHOrO KaHana kaprtsl 6narogapn
NepeMbiNKe MexXOy KOHTakTamu 2 v 3
pasbema. Ecnm ycTaHoBUTE 3Ty NepemMbiy-

C2 1000

Puc. 2

KY Ha Camoii KapTe, TO 3KPaHUPOBAHHLIA
nposog, COEAMHRIOLLWIA €€ C YCUNUTENEM,
MOXET ObiTh OAUHOYHBIM.

MoaGopkon peauctopa R2 nobusaloT-
cs Tpebyemoro koaddUUMeHTa yeuneHus,
a peauctop R1 noabupaior Takum, 4Tobb!
HanNpsXXeHe KONNeKTop—amMuTTep TpaH-
3ucropa Gbino 6nuskum k 2,5 B.

PagaxTop — A. fonrwd, rpagwxa — A. o

¢ OEMEH ONbITOM B

YcTpoucTBO 3awnTbl 6/10Ka
NMUTAHUA OT 3aMblKaHUA BbiXoaa
O. CUOOPOBMY, r. NlsBOB, YKpanHa

/ CTPOWCTBO MpeAHasHayeHo nns 3a-
&  LWMThI NUTAIOWEN Leny NOCTOSHHOIO
TOKa OT ANUTENbHONO 3aMbIKaHWUS B Ha-
rpyske, KOTOpoe MOXeT NPUBECTH K nepe-
rpeeBaHvio TpaHcdgopmaropa M OAMONOB
BbiNpAMUTENs. YCTPOICTBO NPUrogHo
TaKxe Ons sawmTtel ctabunu3artopa Ha-
MPSXEHWA C PErynupyiowmMmM TPaH3ncTo-
POM, MMEIOLUMM 3anac No MakCUManbHO
B[ONYCTUMOMY TOKY KOMNEKTOpa.

Ycrpoicteo cpaboraer Takxe M npu
KPaTkOBPEMEHHOW Neperpyske, BO3HWKa-
IOWen NpyU passuTuM 3BapWIAHOR CuUTya-
UMK B Harpyske. Kpome Toro, yCTpoicTBo
MOXeT ObiTe MCMONL30BAHO ¥ B aBTOMO-
B1nLHOI GOPTOROM 3NEKTPOCETHU KaK MHO-
ropasoBblii NpeaoXpaHnTent C MHOMKaum-
el CocToRHUS.

Pabouee HanpsxeHwe yCcTpORCTBE —
12 B, Tok cpabatbiBanua — 0,5...1,5A,
Bpemn cpabaTuieaHa — OKoONo 4 Mc.

K nocrovHcTeam ycTpoiicTea cneay-
€T OTHeCTH ero NPoCcToTY M coYeTaHne
B 0AHOM 3nemeHTe AByx QyHKUWIA — 3a-
WIThl U MHAWKaUMK. Takum 3NeMEeHTOM
CNyXuUT namna HakanuBaHWA, 3aBUCK-
MOCTb CONPOTUBNEHWUA KOTOPOH OT TOoKa
Yyepes Hee UCNONL3OBaHa ONA OrpaHu-

HYeHWs! BLIXOOAHOrO TOKAa WCTOYHUKA Nu-
TaHuA.

YcTpoiicTeo 3awmTel (CM. cxemy) co-
cTouT ns pene K1 » namnsl HakanueaHun
HL1;, npu HeoGxoaumoOCTH MOXET Obimh
pobasneH euiknoyarens SA1. MowHOCTL
3aWMILEEMOFO  MCTOMHUKA  NUTAHWR
1 TpeboBaHMA K ero 3alMTE B OCHOBHOM
onpeaensior BuiGOp NPMMEHSIEMOro pe-
ne. B paccMaTpuBaeMOM KOHKPETHOM

—/ sAar 3
+12 8B K1.1 . %q}
HL1 P S
R s L
cnyvae — aro P3C10, nacnopr
PC4.524.308M2 {vcnonHeHve

PC4.529.031-08) ¢ conpoTtusneHuem o6-
MoTkit 120 OM 1 MakCUMansHLIM KOMMY-
TUPYEMbIM TOKOM 2 A Npy NOCTOSHHOM
HanpsxeHun 30 B.

Wcxopa vM3 aToro, sawmulaemMblit nc-
TONHUK MUTaHWA ponxeH ObiTb paccum-
TaH Ha TOK Harpy3ku He meHee 0,5 A,

MHaye obBMmoTka pene Gymer 3ameTHO
NOArpyXaTbk MCTOYMHMK. MakcuManbHbIi
TOK HArPY3KK C yHETOM TOKa, noTpebnae-
mMoro obmOTKOW, OnpenenseTcs BO3-
MOXHOCTAMM KOHTaKTOB pene.

MNpu Nogaye HanNpPsXeHWA Ha BXOA YCT-
poiicTBa BEPXHMWIA NO cxeme BbiBog, 06-
mMoTku pene K1 coeguHseTcs ¢ naoco-
BbiM BbIBOAOM WCTOYHUKA NUTaHWA Yyepes
ewe XonoAHy HUTb namnel HL1. Conpo-
TuBnenne obmotkn pene K1 Gonee yem
B JECHTh pa3 bonblue, Yem XONOAHON HU-
TV namnbl, NO3TOMY pene cpabaTbiBaer,
pa3oMKHYThIEe KOHTakTbl K1.1 3aMbikaior-
CSl U COEAMHSIOT HArpysky ¢ MCTOMHUKOM
NUTaHWRA; Namna He CBETUT.

Mpy BO3HWMKHOBEHMM 3aMbIKAHWUA
B LIENI HAarpy3Ku HanpsixeHre Ha oGMoT-
K& YMEHbLLIAETCHA NONTKU A0 Hynda W pene
K1 ornyckaer sikopb. KonTaktsl K1.1
pPasMeIKaloTCA, BKIIOYAETCH namMna, ToK
3aMbIKaHWA OrpaHWYMBAETCA 00 3Ha4Ye-
HWA TOKa cBeTAllei namnbl. CBeueHue
namnol CBUZETENLCTBYET O HANMWM4YMK 3a-
MBIKaHWA B Harpyske. NMocne ycTpaseHus
NPpUYMHLl 3aMbIKaHWA YCTPOWCTBO BO3-
BPaLLAeTCA B MCXOOHOE COCTOSIHWE aB-
TOMaTUHECKM.

Ecnu Harpyska vmeet G0nbLIOH nyc-
KOBOW TOK, TO BelKNio4aTens SA1 Heobxo-
AvM. TNpy 3TOM HanNpsKeHUe Ha Harpysky
noaalT B fiBa atana: cHaYana npu noga-
Ye Ha BXOM, YCTPOMCTBA HAaNPSHKeHUS Nu-
TaHun BKauaetca pene K1, a aarem 3a-
MBIKaIOT KOHTakThl BbiKA4yatens SA1.
B cny4ae, koraa npy BkIIOYeHMM Tymbne-
pa SA1 HauvHaeT ceeTuTe namna HL1,
3TO CBUAETENLCTBYET O HANUYMKM 3aMbi-
KaHWA B Harpyske.

Penaxtop — f1. flo rpag - f1. No



HOBOCTU SPUPA

Pasnen seger coTpyanmk paanoxomnarnum “Tonoc Poccumn™
n. MUXAHWNIOB (RV3ACC), r. Mocksa

POCCHA

MOCKBA. Ha yacrore 98,4 MIny sapa-
Gorvana MY3bIKaNbHAA CTaHuus "Cemeii-
HOe paauo”.

OTHbIHE NpOrpamMmbl PaanMOCTaHUMK
"MUP” MOXHO KPYINOCYTOMHO CAYLLATH
B MHrepHerte, 3aias Ha caiit Mexrocy-
LapCTBEHHOR TenepaauoKkoMnaHum
"Mup”: <www.mirtv.ru>.

B Mockee Hauanoce Bewanuwe “Anne-
TUTHOro paavo”. HOBYIO CTaHLUMIO MOXHO
yChnbilaTk B pectopaHax MHorux GuaHec-
LIEHTPOB M ODUCAX HEKOTOPLIX KPYNHBLIX
KOMPaHwiA. Ha naHHLI MOMEHT ceTh Be-
wiaHusa oxearteisaer Gonee 100 obbekTos.
PapmocraHums, npuHagnexaias xomna-
HMK “AnsTep-Meguwa”, paboTtaer Tonbko
B 6yOHU U BCEro NOo YeThipe Yaca B CYTKU —
¢ 12.00 po 16.00 (MSK). UmeHHO B 3T0
spema BonbWMHCTED "Genbix BOPOTHWY-
KOB", Ha KOTOpBIX, B NEPBYID ouepegnsb,
paccuMTaHa CTaHuws, OTNPaBNATCH Ha
obeg. Bonbluylo 4aCTb BPEMEHW HOBas pa-
AMOCTaHUMA nepepaet Myselky (80 %
ahwupa), OCTaBuUleecs BPEMA BLIOENEeHO
nog, peknamy ¥ MHGOPMaLUMKD O NPOayK-
Tax NUTaHus. MNonHOUEHHOE BELLaHue 3a-
nnaHMpoeadHo Ha Havano 2007 r. MNpo-
rpammMel "AnneTutHoro paguo™ [o npea-
npUATHIA OBLWECTBEHHOrO NUTaHMA O0-
CTaBnsIoTCA Yepes MHTepHer.

B 2007 r. MOCKOBCKasaA My3biKansHas
paguoctaHuun “"Opdeil” HauHeT Bewarne
B VinTepHere. OH-naitH BeuwaHWe No3eo-
NWT paciumMprTb YMCN0 cnyluatenen “Op-
¢des”’, ocobeHHO 3a CHeT MOAOoOEXM.
B 2006 r. ¢oHOTEKA CTAHLUMK MONONHW-
nacs Ha 2,5 TbiC. NPOM3BEAEHWIA MY3bi-
KanbHOW KNaccukm u nxasa. Kpome Toro,
UCNONbL3YETCH HOBAs TEXHONOTWA NOAro-
TOBKM nepenay.

B xoHue ywepawero roga 6uinm nogse-
feHbl uToru ¢gectneans “"Pagno — AHTU-
Teppop”. Mo pewweHuio XIopu, B COCTaB
KOTOPOro BXoOounuy npeacrasuren cuno-
BbIX CTPYKTYP U DepepansHoro areHTcTea
M0 NeYaT U MacCOBLIM KOMMYHUKALIMAM,
papmoxomnanma “Tonoc Poccouun” crana
OOHOM U3 MATK NY4WKUX PaaMOKOMNaHWA,
OTMEHEHHbBIX MaBHBIM NPU30M — BPOH30-
BbiM HabaTHbiM KonokonoM. OH 6ein npu-
CyX/AeH 3a Bblluefwylo B 3hup Ha paguo-
kaHane "CogpyxectBo” 3 ceHTaGpA
2006 r. cneuvanbHy NporpamMmMy NamMsaT
wepre8 becnaHa v BCex NOCTpagaBLUMX
B aKTax Teppopuama.

BJIAMBOCTOK. PaaguoctaHuma "Tu-
xmin OkeaH™ (BewlaHye ANA MOPSKOB U Pbi-
Gakos Tuxookeawckoro GacceiiHa) B Teky-
LeM BellarensHoM ceaoHe — B adupe
B 09.35—10.00 Ha wuacrtorax 5960
m 7330 kly (o6Ga nepepatyvka — no
250 kBT).

Mo coobiueHunam 3apyBexHbix mobu-
Teneil paneHero npuema, "Tuxuil Okeau™
6N crnbllieH B cepegvHe pexabps
2006 r. B ApreHTrHe Ha 06emx yKasaHHbIX
YactoTax ¢ obwell oueHKol kavecTsa
npuema 2—3 Ganna (no 5-6annbHoi
wkane). Bo ®nopuge (CLUA) ara crad-
umna Boina NnpuysRTa (Takke Ha obeunx yac-

Bpewms Bciogy — UTC.

ToTax) ¢ 6onee BLICOKMMU NOKasarenammu
(3—4 6anna).

BNAOWUKABKA3. Ha tepputopum lo-
CyRapcTBeHHOM TenekomnaHuu Ceeep-
HoW OceTumn-AnaHvm ycraHoBneHa cnyT-
HWKOBaR CTaHUMS, KOTOpas B HEQANeKkoM
6yayLwem NO3BOMUT BELLATE HE TONLKO Ha
Poceuio, HO 1 Ha Bcio EBpony. Kpome To-
ro, nnaHupyertcs obecneyuth co3paHue
€AMHOro MHGOPMALIMOHHOIO NONA MEXay
CeBepHoit 1 KOxHoit Ocetueii. [paeu-
TensctBo CesepHoii Oceruu-Anannm
oba3anock GecnnatHo cHabamTe Kaxaoro
xurens pecnybnvky undpoBOi NPUCTaB-
KOW W NAakeTOM U3 BOCEMHAOLATY HOBLIX
KaHanoe.

TYNA. B Tyne nocne MHOTOMECAYHOTO
nepepsiBa BO30OGHOBUNACL TPAHCNAUMS
nepeaay paguocTaHumm “3xo Mockesl™” Ha
yacrore 106,9 Mru.

CAHKT-NMETEPBYPI. B Poccun
BCKOPE MOXET NOABUTLCH NepBan pagmo-
cTaHuus, npuHaanexailas GyTeonsHoMy
knyBy. Merepbyprckmini OK "3ennt” 3a-
perucTpupoBan paauocTaHLMIo, KOTopas
nnanupyet paboTats B CEBEPHOW CTONU-
ue Ha vacrote 89,7 My (MowWwHOCTL Ne-
peparuvka — 4 kB1). ®egepansHan KoH-
KypCHasi KOMWUCCUA MO Tenepaamosella-
HWI0 BLIOABMHYNA YCNOBWE: CTaHuus
AO0MKHA NponaraHavpoBaTh 3A0POBbLIA
00pa3s XW3HW U aKTUBHBIA OTOBIX. XOTH
XU3HL U AERATENBHOCTL PYTOONLHLIX KNy~
60B 1 paHblle OCBELannCk B POCCHIA-
CKuX 3anekTpoHHeXx CMW, Ho cobocreed-
HbIX BeLaTenbHbIX KaHAN0R Y HUX eLle He
6bino.

POCCHA/KAHALIA. TopxecTeeHHoe
oTKpbiTUe “Kaxnaackoro npoekra” cocTos-
nocs B koHue 2006 r. B TopoHto. Kak nona-
PpoK k Poxxaectsy v Hosomy roay ans pyc-
CKWX KaHaaues, poccuickunia "lepsbiii ka-
Han™ OTKpEIN CBOE BEllaHWe B 3TOM CcTpa-
He. Ero naptHepom ctana kKpynHenwas
ceTb kabenbHoro TeneeuaeHns Kanaas —
"Popxepc KOMMIOHMK3MILHE". Buue-npe-
auneHT komnaHum Oasug Melopau ckasan,
HTO B TEYEHWE MHOMMX MECHLIEB K HWUM
8 O1C 3BOHUIM ThICKHM PYCCKUX KaHaA-
ues ¢ npocbboii nogxmoumTees K "Mepeo-
MY KaHany".

POCCHUS/CEPBWUA. Poccuiickas ro-
cypapcTeeHHas pagwokomMnanusa “lonoc
Poccun™ Havana sellaHue B HauMoHanb-
HOm admpe pecnybnuku Cepbus. Teneps
nporpaMMel U3 MoOCKBbI Ha cep6ekom
A3bIKE MOXHO exeaHeBHO cnywars B YKB
auanasoxe (B Benrpape — Ha wactoTe
101,4 MI'y u B aBTOHOMHOM Kpae Boeso-
AnHa — Ha yactote 107,0 MIu). NaprtHe-
pom "Tonoca Poccuun™ 8 atom adupHOM
NpoexTe cTana ogHa U3 cambix Nonynsp-
HbIX panmocTaHumii Cepbum "Pokyc Pa-
aue”. B xope TenedonHoro onpoca ayam-
TOPUKM CRyluaTeny aKTMBHO NMPUBETCTBO-
Bafi  POCCHMIACKYID  pPaaMOCTaHLUMIO.
B 6nuxaiiwee epems "dokyc Paguo”
HauHeT pabortaTtk M B UnTepHeTte. Kpome
TOr0, NNaHUPYETCH PacilMpeHue Bella-
HKA AR COOTEHECTBEHHUKOB, NPOXWBA0-
WMX Ha NpurpaHuyHbix ¢ Cepbureit Teppm-
Topwsx — Bonrapun, BeHrpuu, PymbiHuK,
MaxenoHum u Mpeuyn.

3SAPYBEXHBIE CTPAHbI

BOJITAPUSA. C 1 snBapsa 2007 r. pa-
puvoctadums "Bonrapus” vcnoneayer gns
BeLaHWA Ha PYCCKOM R3LIKE HOBLIE YacTo-
Tei: B 04.00—05.00, 06.00—06.30
1 19.00— 20.00 — Ha wacTtotax 7400
v 9400 «Tw; B 15.00—16.00 — Ha yacTo-
Tax 7400, 9400 v 9500 kTu; 8 17.00—
17.30 — Ha yacTote 7400 k.

HUTANMUA. MNepeas yTpeHHss nporpam-
ma paguoctadHumy "RAl International” Ha
pycckom fsbike (B 03.45—04.05) tenepe
TPaHCNUPYETCA TONbKD Ha 4acTtoTe
7200 kluy. OcranbHan 4acTb pacnucaHus,
onyBAMKoBaHHOIO B NPeabLIayLLEeM Buinyc-
ke pybpuku, coxpaHunack 6e3 usamene-
HWK.

KAHALA. PagvoctaHums "MexayHa-
poaHoe Kanaackoe paguo™ ('RCI) Ha pyc-
CKOM f3bike B 16.05—17.05 sewaer no
6ynHam Ha vacToTte 9610 klMu ana Cesep-
HOW AMEPUMKKM C aMMANTYLAHON MOLYNSLM-
eit (AM) 1 Ha yacToTte 9800 xI'y ¢ undpo-
Bor moaynsumei (DRM). Mo BbiXOAHBIM
OHAM Nepejaqy B STOM Xe HanpasneHum
BeayTcH Tonsko B 16.05—16.35 v Toneko
Ha 1actote 9800 kly (DRM).

CEPBWSH. Pagvocrtanums “Cepbus”
{benrpap) nepenaer nporpaMmel Ha pyc-
CcKOM Rnabike B 19.00—19.30 Ha 1acToTe
6100 kY.

CLUA. DenepansHas KOMWCCURA SNeKT-
pocessun CUIA (FCC) ¢ 15 nexabps 2006 r.
OTMEHWNAa 3K3aMeHbl Ha 3HaHwe a3byku
Mopse gna nonyyexus pagvonioburens-
CKMX NMLIEH3MIA BCEX KNaccoe (katero-
pwia). Mo mHenuio FCC, ynpolyexrne npo-
uenypsl nuueHanpoeanus Gyper cnocob-
CTBOBaTh NONyNApu3auum paguoniobu-
Tensckoro aswxerHus B CLUA. B ceoem pe-
WeHW KOMMCCUA PYKOBOACTBOBanach
rnocraHosnexHvem MexayHapoaHoro coio-
3a anexTpoceaam ot 2003 i, cormnacHo ko-
TOPOMY HaLWMOHaNbHEIE OPraHbl, TULIEH3K-
pylowme paguoniobUTensekylo genTens-
HOCTb, NOAYYUNM MNPaBo OTMEHWTL MPO-
Bepky 3Hanus kopa Mopae ona pabotol
B AvanasoHax Hwxe 30 Mlu. B npowunom
pagmonoburenn CLUA, npetengosaswme
HAa MOAYYEeHWE MO3LIBHLIX KNAacCOB
"General” v "Extra”, nonxHb! 6binv npoge-
MOHCTPUPOBaTL YMEHUE paboTthl KNIOHOM
CO CKOPOCTBIO HE MEHee 5 CNOB B MUHYTY.
Nura pagmnonobureneid CLLA npueetcT-
Bosana peiueHne FCC, Hassas ero wcro-
puuecknm. Mo MHeHmio Jurm, ™...pas3su-
TWE COBPEMEHHbLIX TEXHONOTWI coenano
xopn Mopse ceoeobpasHbiM aHaxpoHU3-
MOM B MMPE CBA3W. XOYETCH BEPUTL, HTO
C OTMeHOW TpeboBaHWii Ha 3HaHwe "MOop-
3aHKM” pefelowme paabl aMEPUKAHCKUX
paauonmobuTener BCKOPEe MOMNONHATCH
HOBbIMM Kagpamu...”. (MonHeik npecc-pe-
nu3 FCC: <bhttp://hraunfoss.fcc.gov/
edocs_public/attachmatch/
DOC-269012A1.pdf>).

TANBAHb/®PAHLMSA. Pycckonasi-
Hble nporpammbl "MexayHapoaHoro pa-
avo Taitsaxs™ ¢ 13.00 pno 15.00 perpasc-
NUPYIOTCH HaxopaLLmMMes Bo PpaHummy ne-
pegaryukom komnanmi "TDF” Ha HacroTte
15430 klu.

YEXWUA/KYBEAT/POCCHS. Pagvo-
craHuma “Ceobopa” uyepes nepemarymk
mowHocTeio 250 xBT B KyBeiite Beljaer
Ha pycckom n3sike B 21.00—23.00 Ha Ho-
8O yacToTe 7425 kly (BmMecTo 9520 k).

Penaxrop — E. Kaprayxos
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PAOMONPHUEM

BbICOKOK AUECTBEHHDIN
AM TIOHEP

A BHICOKOKAYECTBEHHOrO MNpHEME
NPOrpaMM PaAHOBELIATENALHEX CTAK-
unft GonbWKHKCTBO papHoCcayiuatenef
B HACTOHUiEE BPEMA HCNOALIYIOT
auanason YKB. H 310 we yausurenn-

HO, T2K K&K HMEHHO B 3TOM AHANA3OHE MOXHO

OAYYHTE Gonee Bbi-

COKOKEYECTEEHHLIR npHem panmmepmau

K coxanewww, uncno YKB UM nepenar-
YHKOB NOKA ELLE HEBENHKC (BO MHOTHX ropo-
Aax ux He Gofelue ARy x-Tpex). B 1o we Bpemn
GOMLUWOE KOAHYECTBO MECTHBIX paaHoCTaHL Kk
paGoraet B ananasone CB. Oanexo ssico-
KOKSUECTBEHHBIA NPHeM HX Nepenay conprxen
€O 3IHEYKTEALHLIMH TPYAHOCTAMH. H3-3a «Tec-
HOTH» B 3¢Hpe H CBR3AHHON C 3THM HeoBXoaH-
MOCTH OTCTPOAKH OT COCEAHHX pnn»ocranunk
COBpeMeHHbEe BLICOKOUYBCTBHT
HHKH HMERNT AOBOAbLHO E:!KW l'!OSOCy npo-
nyckanwA (cornacko FOCTy 5651—76 nomu-
Ha/ibHbifl AHANA30H BOCAPOH3BOAHMEX YacToT
naxe y NPHEMHHKOB BLHCWIErO KAACCA B MOJO-
MeHWH eMecTrad npuess orpannueH yacto-
ok 7100 Tu). K Tomy e compemeHnme
YCAUBHA NPHEME XBPAKTEPH3IYIOTCA 3IHAUM-
Te/bHHM YPOBHEM HHAYCTPHAABHBX NOMeX,
K KOTOpuiM AM npHeMiHKH O4eMb uyBCTBH-
TEAbHH.

TMomexy, KaKk HaBecTHO, MONaAAIOT B MPH-
EMHHK B OCHOBHOM TEM e MyTeM, 4TO M CHIHa-
Au PRAKOCTAHLNKA, T. €. W Ees sm‘euuy s
npHemMa B Ananadonax [l CB B0 Beex
COBPEMEHHBIX NPHEMHHKAX HCIONBIYETCH MAT-
HHTHAR AHTEHHE C QEPPHTOBLIM CEPREYHHKOM.
Pearwpys B OCHOBHOM H8 MBTHHTHYIO COCTaB-
ASOWYI0 SNEKTPOMBTHHTHHX noAeR, oHE B
aHaYHTEABHOR cTenewn ocnabamer BAKAHWE
HHAYCTPHANbHEX MNOMEX, OAHAKO YYBCTBH-
TEALHOCTE NpHeMHHNE ¢ TakoR aHTewHoR
BHYTPH ¥ eNe306eTONHOMO 31aHHA OKA3BBALT-
CA HCAOCTATOMHOR AAR MOAYYEHHA YyAOBJET-
BOPHTEALHOMO OTHOLIEHHA CHIHAA[S Y™ Rame
NpH NpHEeMe MECTHHX CTaHuu#. TOMYy Me
sxoaHoR KowTyp, obpaiosanHufi BHyTpenHeR
MArHHTHOR BHTeHHON HMeeT OOLINHO BRICO-
Kyl A0DPOTHOCTH M COOTBETCTBEHHO YIKYIO
NOAOCY NPONYCKAHHA.

Ilnm  yayulweHHR NpHEMa pPeKOMEHAYIT
NORKAIOYATE K NPHEMHHKY HEPYMHYI BHTEH-
HY H 3asemnenne. Onwaxo B ropoackoll keap-
THPE BHINO/AHHTL 3TY PEKOMEHAAUHIO 3A8TPYA-
unrensio. TMostomy oOOHYHO HPHXOAMTCR
NOBOLCTBOBATLCA KYCKOM NpoBoaa NAKHoR
2.5...3 M, NoABEWEHHLIM HAZL OKHOM Ha BLICOTE
2..2,5 m or nona. Ms-3a ovcyTcTEnA 3a3eM-
NeHHA AeACTRYOWAN BLICOTE TAKOA, KCTaTh

A. MAROPOB

CosepuienHo HeYyBLTBHTELHA K TaKoro poaa
NOMEXE@M PaMOUHAA AHTENHA, ABARIOULAACH
Pa3HOBHOHOCTBIO MArHKTHMX aHTewd. Ona
He HYXASETCA B 3a3eMJeHWH, I ee HIroTos-
nenwe ¢ nefcteywowed swcoroh 0,2..03 m
He BH3bBaeT 3aTpyaHexuf. YuwtuBam 3TH
npenMyliecTsa pPaMONNHOR aMTEHHHE, MOMXHO
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ClenaTe BWBOA, YTC MMeHHO oHa cnocobua
ofecneunTs BHCOKOKAYECTBEHHWA  npHem

CKB38Tb, KOMHATHOR AHTEHHL HE Npedt T

0.2...0,3 M. H OHa OYeHb YYBCTBHTE/IbHA K BCe-
BOIMOMHEIM HMAYNLCHBIM MOMEXEM, MPOHK-
KAWIHM B HEE SAEKTPOCTATHYECKHM NyTeM.
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CpelHeBOMHOBL X panMocTaHuHMR B rOpoAcKKX
YCAOBHAX.

IKBHBANEHTHAA CXEMa PAMOYNOR AHTEHHH
nokalaHa Ha puec. |. 3aech ¢ — Hasenewnan

8 anTende IAC, L — uHAyKTHBHOCTL aHTeH-
Hul, I — COTMPOTHBRAEHNHE NOTEPL, B TOM uHCNe
H CONPOTHBAEHHE W3AYYeHHA paMmkn, R —
BXOAHOE CONPOTHBACHME npuemunka. € —
eMKOCTh COSANHNTEAsHOro Ouaepa. Yrtobu
paMOYNan aHTEHNa PCArHPOBRANE TONLKO Ha
Mlﬂlli‘ﬂi)fl) COCTABNANILYIO IEKTPOMATHKT-
HOTO MOJA, ee KOHCTPYKUWA W ycrpoficTBo
MOAKNNYEHHA KO BXOOY MPHEMHHKE AONMHB
OuTh cTporo cuMmeTpuiHeiMK. Jdanua duaepa
MOMeT ROCTHraTh 4..5 M, NOCKOALKY MpHeM-
HHK oOHYHO PACNOJOMEH PRAOM CO 3BYKO-
YCHAHTEAbHOA ccTemol. & anTensa — CHapy-
wu 3nannn. JINR coxpaHenun cCHMMeTpHuHO-
CTH aHTeHHW Memay QuaAepoM it BXOAOM NpH-
EMHHKA BKJIOUCH LWIHPOXONDNOCHNH CHMMeT-
pupyowni Tpancdopuarop T. InemenTa 3K-
suBaNeHTHOR cxeMu 06pa3ywT KolebaTens-
HER KOHTYpP, MOSTOMY HE PelOHAHCHOR 4a-
CTOTE HANPANEHNE HA BXOfe NpHeMHuKa Oy-
aet B Q (noGpotHocTs) a3 Oomme yem
HaBefleHHan A AN 34C. P C MOX-
HO MCMOAL30BAaTH LA BHPaBHHBAHHA YCHJe-
HHA NPHEMHUKa NO AWANA30HY, AAR 3Toro
Uens BHTEHHM HYMHO HACTPOHTE HA €ro HHK-
#1010 r;mummyn YacToty (NpHMepHO Ma
500 klu).

OfHAKO We TOAbKO AHTEHHA onpeacnner
KAYECTBO Npuema: oHo, Ge3ycnoBHO, 3ABHCHT
H OT CamMoro TpHeMHMKa. bicoKHA YpoReHE
CHIHANA MECTHHX CTEHUHA H 3 PEKTHBHUCTS
PaMOYHORA AHTEHH NOIBONRIOT BHNOAHNTD €T0
no CXeMe NPAMOre YCHAEHHA H TeéM CaMbiMm
H36aBHTLCR OT TAKOrO NPHCYULero cyneprere-
POAHHAM HENOCTATKS, KaK JO80ALHO BBICOKHHA
yp cober ix wymos. YTobu H3Ge
WATL AEPCIPYIKH CHIBHLBIMH CHTHANBMH H
PACIIHPHTL AHHAMHMECKHA NHWANA30H, CPasy
nocae BXOAHOTO TpaKCchupMaTops uenecool-
K?m BKAIOUHTD YNPaBAREMHIA aTTeHI0aTOp

V.

IlocTonHCTEE WUMPHHW NOJOCH NpORYyCKa-
HHA NPHEMHWKE NO patype
BUICOKOTO KNACCA  NOCTHTNT. HCNOAB3YR
HHAYKTHBHO-€MKOCTHYIO CBR3b (puc. 2, a).
OanaKo, Kak NOKa3aNK HCNLITAHMA, Ha HACTO-
Ttax wime | MINu xapakTepucTHXa cenexTHB-
HOCTH TaKHK KOHTYPOB HMecT aAByropOyw

opMy ¢ npoepanom 3.5 nb Ha wacrorte

20 klu. llostoMy B OnHcuBaeMoMm Aanee
MPHEMHHKE NpeaAnoYTeHHe OuN0 OTNAHO CBA3N
yepea pesucTop (puc. 2, 6). B pesyabrarte
yRaNOCh MOJAYYHTH MPEKTHYECKH NOCTORHHYI
{oxono 25 k[ u} nosocy NponyckaHHA BO BCeM
ananazone CB u Gamskyw x onThmanbnod
OAHOropOyI XapaKTEPHCTHKY CENEKTHBHOCTH.

Oan cHumenHA HCKaweMHA HCMoOAbLIOBAM
YAYHIEHHHA AHOAHWA [ETeKTOP Ha OBYX
KpemuWesblx Awonax (puc. 3, a). ooMM w3
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xoTopuX (VI) eunoanser Gynnumm coboraen-

LHH YCHAHTERRA IBYKOBON YACTOTH H YCHANTE-

HO neTexropa, a sTopof (V2) coanaer np
CMELUeHHEe HA STOT JIHOA. NOLJAepMHBAR €TI0
Ha nopore oTkpuBanuA. O6paTHoe cONpoTHB-
fNeHne TAKOTo OeTeKTopa onpenenncTca obpar-
HEIM TOKOM KpemMseBoro awoma VI w co-
CTaBARET eAWHMuUn meraom. Boastamnepuan
XapaKTepHCTHKA fAeTekTopa (kpusBan J Ha
puc. 3, 6) nMeeT peskuR HINOM NPH KyAesoM
nanpsxenwu. JINR cpaBHeHMA Ha 3TOM e
pacyﬂwe NPpHBEeAeHL XAPAKTEPHCTHXH rep-
marHenoro (kpuean /) u KpeMuHesoro (Kpw-
Ban 2) 8. ¥ay il AHC h netex-
Top paboTaeT npakTHYeckH Oe3 HCKameHnh
npu chruane amnantynod 100...150 mB u xo-
spouunente monynaunu 60..70%.

Mpununnuassnan cxema AM Tionepa nan
NPHEME NPOrPaMM MECTHLIX PAAHOBELLETENL-
HEIX CTaHUHA B 3one CB AeHa Ha
puc. 4. Curuan ¢ pamounoi antenns W1 noc-

AR TiOC A cocTasamouted 1A APY.
Bepxusasi rparMyHam wWacroTa nosocw npo-
MYCKaKHR YCHAHTENA ONpefeNRETCA eMKOCThIO
konpencatopa C19 w cocTasnser B NaHHOM
cnyuse okono 10 xlu.

Ilam Toro 4TOOH NapameTpu TIOHepa (uym-
CTBHTEABHOCTb, NMOPOT CpalaTLiBaHWA H rAy-
Ouna APY) He 3a8HCEAH OT HANPAMEHHN NH-
TBHHA (APYTHMH CNOBaMH, YTOOH HAYSALHOE
ynp € Hanps APY ua wonnex-
Tope TpaH3aucTopa V8 ocrTraBanoch HensImMeH-
HEIM MPH pailprie GaTapeH NHTaHMA), Npume-
HeHbl HCTOYHKK TOKB HA NONEBOM TPAKIHCTOpC
V7 w ToxoBOe 3epKasio HAa TpPawaKcTopHOR
cGopke Al. Tlanenne HanpAIKEHHA Ha pesuc-
Tope RI7 ® uenw uctoxa TpaHawuctopa V7 mc-
NOABIOBAHO [AR  CTAGHAH3IANHH pPeXHMa
TpanancTopa V2 ® HanpaXewHs CMEILEeHHR
anona V5.

Hanpamense APY ¢ koanextopa TpaHamc-

HE NEPEMEHHOIO TOKa NNATA NOMELIeHa B Me-
TANAMYECKHA nopﬂyc. HMCTONHMK NUTaHKA coe-
AuHeH ¢ nAaTOR pasnemom or Gatapen <Kpo-
Ha». B fnuepe HCNONbL30BAHL KATVILKK Cpel-
HEBOAHOBOTO BXOAHOIO KOWTYpa UT MPHEMHK-
Ka «BanTHKa», HO MOKHO NPHMEHNTE H NoONE
IpYyrue, BaXKHO AHWIL, YTOOH HHAYKTHBHOCTE
#x Guna paska 180 mxl'. Katywks Hesxpahu-
pOBAHL, NOCKOALKY YCHAWTEAL HMeeT Oofb-
WoR 3anac ycToRuHBOCTH.

Bee peanctops — MJ1T-0,25 ¢ nonyctuMum
OTKNOHEHHEM OT HOMHHAABHBEIX COMPOTHBAE-
HuA we Oonee =10%, xougencaTopw —
K53-1 u KM. HHankaTOpOM HACTPORKM MOMKeT
CAYMHTE NIOOOA MHKPOEMNEPMETP C TOKOM
noAHoro orkaAoHenus 50..200 mxkA. Baow
KIME — yHu®HUu¥poBankbift cABOCHHEA ¢ MaK-
CHMBNLHOR eMKocTbio cexunh 495 n®. Ha
nnarve OM 3aKpennex uepes TPH INACTHYHLIE
atyaxu. ChmMeTpupynowni Tpancdopmatop
BuNOAHEH Wa Koabue M20DDHMI-K16x 10 X

V7 KIO3N
*

s -

GBYEB

Rib 33x
V& KA5034

R23 110 BmA 5 51,
{55} 3 -98
A1 KINTSSI Al
V6 AN103K 580 + 1000056 B
~ V8
Rij 430K
Ri3 330 |78 B2/ 10K
55 EE' Reiod

3—’-

4 Re2
100«

R2 33K

pynaeT HA CHMMETPHPYOURA Tpauchopma-
tTop T/, BToprunas OBMOTKA KOTOPOTO Harpy-
Aena Ha atremwoatrop APY, coctorumi M3
ucropa R/ W noaesuro Tpasiwcropa V.
pit cnabeix curuanax Tpansmcrop VI aaw-
PHT, H OHH NPOXOAAT HA BXOA ycHawTeas BY
6e3 ocnabaennn. Korna xe yposeHs CHIHaN3
YBENHUMBAETCA HACTUNLKO, YTO cpabaTupaer
- cHctema APY, tpananctop VI oTkpusaercs.
ATTeHoaTop HauliHaeT o0cAabNAThL BYOAHURA
ciryan
Yeunurens BY suinonwes no xackoaxoh
cxeme wa TpavancTopax V2, V3. Takoh kackan
HMEET BLICOKOE BLIXOAHOE CONPOTHBALHHE,
ONEruAAPA YEMY MOABHNACHL BOIMOMHOCTD
BKAKONKHTE CBR3aHHBE KoHTYpw LIC7C8 W
L2C10CI! wenoCpeacTBeHHO B LENb KONEK-
Topa Tpauaucropa V. QymxkuMK aNeMmenTa
CBHIN BLNONHAET 3¢k peauctop RI0. Peau-
cTop oTpuuaTennioi obparwod ceRaw RS
(B 3MnTTEpHOf Uenn TpaHaucTopa V2) nosw-
WAET ANHEAHOCTH YCHAHTENA, A PeIHCTOP
R9 (B xoanexkTopHoR nens TpaHanwctopa V3)
YCTPaHRET BOIMOMKHOCTE €ro caMmoso3fymne-
HuA Ha BY.
Nerextrop sunonuen ua awonax V4 u V5.
Yerpoicteo Ha TpanaucTopax VE—VE u mux-
pocxeme Al BRNOAHRET OAHOBPEMEHHO DyHk-
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topa V8 noctynael Ka 3arBop TpaH3MCcTopa
Vi uepes ¢uasrp R20CI5. Heobxoanman
safepxks cpabatupandn APY coznserca 3a
CHET PA3HWULI MEWNY HOMHHANbHLIM BLIXOL-
HuM (—5.4 B) 1 Hanpsxennem oTceuku Tpas-
ancropa VI.

C uensio NoBLILEHHR NOMEXO3AUIHILEHKOC-
TH NUTAHWE Tionepa Bubpano OGarapednwm
(9 B). OcHOBHBEE TEXHHYECKHE XaPaKTEPKCTH-
KH yCTpPOHCTBA COXPEWAIOTCR NPH CHHMEHHH
Hanpsokennn nutanua no 6 B. Kontpoawpy-
0T HBNDAMEHHE NHTAHHR N0 HHAWKATOPY
PAI. Echu B OTCYTCTBHE CHIHANa ero CTpeaxa
YW1a ¢ KOHeNHON OTMETKH, TO HanpmXeHue
Gatapen wuxe 6 B (0 xaanGposxe MRAMKa-
TOpa CM. aajec).

Koncrpyxunn u pervanw. Bee netann twone-
Ea. Kpome GatapeH NHTAHHA H BLIKIOHATENR

1, pasMeiient 113 MOHTMHOA NAATE W3 rC-
THHakca paimepamu 100X 160 MM (puc. 5).
MOHTAM BLNONHEN HA 3ANPECCOBAHHLIX B Hee
WTLUPLKAX H3 MENHOR NPOBOAOKH AHAMETPUM
1 mm. CoeauncHur ¢ oOpaTHOR CTOPOHBI
NNaTH CHoeNadkl NymeHbM NPoBOOM (MOKa-
3aH WTPHXAMH) H MOWTaXHBIM HPORONOM B
n3onnunn. Jlng yerpanenus so3moxknuro ¢o-

f -
J_do__

% 4,5. Ero o0MOTKH HEMOT2H: MOHTAMHHM
fipOBOAUM  BHewHHM anameTpom 0,55 wum
8 a8 npopoda (pwc. 6). CHauana ma Koas-
uo NnoTHo HamaTweawT |l BuTkOB, 3aTewm,
caenas u3 nNpobofa NepBHyYHOR OGMOTKH (Ha
puc. G nokasawa wWTpHXaMi) netmo AnuHoR
50...60 wm, HamaTeiBawT ewwe |1 sutros. Mer-
N0 pa3pesadT pPOBHO MNOCEpenxHe, nony-
YHBIUHECA KOHUL NPOBONA 3aNHUIEKT I NpPH-
nanBawT K cTofikaM [ v 2 MOWTamHKOR NAatel
OnKH W3 BHBOLOB BTOPHYHOH OBMOTKH COenM-
HAT ¢ BHBONOM peanctopa RI, a apyrof —
€ o6IHM NPOBOAOM; CIOAA XE NOAKMIONAOT H
npa ca000AHLIX BHBORA NEPBHYHOA OOMOTKH.

Han cucremw APY caeayer noaobpate
nonesoi Tpamauctop (VI) ¢ nanprokenHem
utceukn 4.4..4.6 B, a ana ycuautenn (V6.
V7) — nonepse TPAHIHCTOPH € ORMHEKOBH-
MH HBYaNbHBIMH TOKaMmn ctoka 225 MA.

Kapkac paMousoil anTewHsl MOMHO H3FOTO
BHTB H3 NNACTMACCOBOR TPYOKKE WAN AepeBHn-
HuIX peek B popMe NPAMOYTONLHHKA, KBAADS-
Ta, kpyram . . Taowans pames W 4HCNO BHT-
KDB 328HCAT OT HHAYKTHBHOCTH AHTEHHL, KO-
TOpas, B CBOK OWYepeas, OfPENeARETCA He-
obxonumon AnnHoR Quaepa. Hanpumep, ecan
AAR QUAEPA PEWEHO KCMNOABIOBATH ABYX-
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KunbHuf Tenedonnuf nposon nnwnofl 4 m u
noronof emkocteo 120 n®/M, To HHAYKTHE-
HOCTH PaMONHOA BHTENNH BONMHKA ObiTH OKOJO
200 mxI', v B 3TOM cAyuae NPH NACLLAAK PaM-
®H | M2 oHa fonxHa conepXath 7 — 8 BUTKOB.
Boofme e, Anomans PaMkH W YHCIO BHT-
KOB — BefHYHHE nNpoMamoabuse. Tak, ecam
CHFHAN B MECTE NPHEMA ONelb BEAHK, MOMHO

NpHEMHHKDM C MarunTHOR antenwol. Onpene-
JAHB € ero NOMOLLI HANPABJIEHHE HaRAYYWe-
ro npHema, NAOCKOCTL PAMOYHOR aHTEHHL
OpHEHTHPYIOT TAKHM oOpa3om, 4ToOuw OHB COB-
najia ¢ NAOCKPCTHI0 BHTKDS BXOAHOrO KOHTYpa
Ha $eppHTOBOM cTepHe. B nepessnnnom nome
AHTEHHY MOMHO YKPENHTH HENOCPEACTBEHHO
Ha cTeHe, &8 B wene300eToOHHOM — HE KpoOHW-

€ HOMHHANAMHK, YKAlaHHHMH Ha cxéeMme, BCe
OHH  YCTAHEBAHBAWTCH ABTOMATHYECKH.
Hexmouenne cOCTaBARET HANPRAXMEHHE HA KO-
nexrope TpaHanctopa V8, xotopoe ycTamas-
ansawT noabopom pesuctopa R16. Tlocae
atoro noabopom pesnctopa RI9 nobusawTtcn
OTK/NOHeHHA CTpenxH uHawkatopa PAI no
KOHEYHOR OTMETKM WNKAAW W, NOAKMOYHE K

NofTH HA yMEHbILEHHE NIOUIAAK PaMKK H yBe- tefine, ylaneHHOM oT oxkka Ha 0.5..1 m. NPHEMHHKY AHTEHHY, NEPEXOAAT K CONpRXe-
/4 e
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JIHNCHHE YHCAE BHTKDB, 8 eC/ii Man, IIBOGOPDT.
Ha yBeAHYeHHe NACWAAN PAMKH H yMeHbwe-
HHe yncna BuTKoB. TMo NrowanK paMKK H YHC-
Ny BHTKOB PacueTHbIM NYTEM MOXKHO Onpene-
JIHTH AHAYKTHBHOCTL BHTenHE. Oanako npowe
370 caenats Tak. Ko BTopHyHOR 06MOTKE CHM-
METPHpYWOLLEro TpaxchopMaTopa NOAKAI0-
ynte Mmool KIME ¢ makcumansHoA eMKOCTRIO
300...500 n®, a BxOn NPHEMHHKA C NOMOWBIO
¢uaepa COENWHHTH C rOTOBOR paMOuHOR aW-
TeHHoRl. HacTPOKB NPHEMHHK Ha PafHOCTEH-
uwo eManx» (549 k'), noNMoNHHTEABHBIM
KORAEHCaTOpOM ClienyeT AOGHTLCA pesoHanca
8 uens pamounoR sWtenns. Ecam pelowanc
HECTYNHT NPH MENOR EMKDCTH 3TOTO KOHACH-
caTopa, TO HHAYKTHBHOCTb DAMKH [NOCTaTOuY-
na. Tlpu emkpcTy Gonee 150 n® uncno BuTRDB
pamounol amTewHs cneayer yBennunts. O6
ONTHMANLHOCTH NMAOWANLN PAMKH MOMHO CY-
LHTH NO OTKAOHEHWID CTPeIKH HHAWKaTOpa
HECTPORKH NPH NpHEMEe MECTHRX CTaHunh.
Ecau cTpenxa npubopa ve BulXoAMT 3a npeae-
N6l MONOBHHE WKANH, TO NACWAaLb PaAMKH
Bubpana NpasHILHO.

Ilns onTHManeHOR OpHEHTAUMH

pamKu
vaocGHO BOCNOJIL3OBATLCA

TPaHIHCTOPHEM

1981, N2 2, c. 40

Pue. §

Hanaxusanwe TiOHEpa HBYHWHAWT C mMpo-
BEPKH PeXMHMOB TPAHIHCTOPOB MO NOCTORH-
HoMy Tory. TIpM Hcnons3oBaHHH SneMeHTOR

wHio mactpoex kowtypos LIC7C8 "
L2C10C1I. Tlpowe ecero 3T0 cAeAaTs no
curuanam mectinx cranuni. IMockosbky 06-
Wan pe30HAHCHAR XapaKTeDHCTHKE HMeeT
oavoropbymw ¢Gopumy, O CONPRMEHHH MOMXHO
CYNHTE NO MEKCHMAABHOMY OTKJOHEHHD
CTpenKH HHAHKATODA BJEBO. 3AKN0YEHHE
NPOBEPANT NPABHALHOCTL YCTAHOBKH PAMOY-
Hoft anTeHHb. JenaTenvwo, 4To6b NPH NpPH-
€Me BCeX MeCTHHX cTaHuui cTpenka WHOHKS-
TOpa HaXOAMNACH B JeBOR NONOBHHE WKAAL.
NeRcrene APY nposepanT, NpHKAcasnch Nab-
ueM K 3aTsopy nonseBoro Tpauswctopa V.
Ecan APY neficTeyer W nosesofi Tpan3ncrop
OTKPHT, ONMEH NORBHTRCA GOH NepeMeHHOro
TOKA, Bui3BanHufl monynrukeRl NpHHHMEeMoO-
ro CHTHENA B aTTeKwatope APY

B seyepuue TeneBHANOHHBE YACH <«NHK»
MOXHC TPOBEPHTH CHMMETPHYHOCTE PaMoy-
HOR BHTEHHE H e€ NOAKNIOYEHHN K MPHEMHH-
xy. Ecnw Bce cnenaHo NnpaBHABHO, NPHKDCHO-
BEHHE K BXOAHBIM BLIBOLAM SHTEHHH AO/KHO
Pe3KD YBEeAHYHBATL YPOBEHb NOMEX, MPHYEM
p pashoR cTenens aNA o6ONX BLBOLOB.

2 Mockea

PAAMO Me 2, 1981 r. @



U3mepeHue pOOPOTHOCTM

C UMPpPOBbLIM OTCHETOM

B. CTEMAHOB, r. lNonraBa, YkpanHa

B paguosnexTpoHuke ANA M3aMmepeHns Ao6POTHOCTHY Ppe30HaHCHbIX
yenei U APYrux 3NeKTPOHHLIX NPpUBOPOB MCNONL3YIOT pasnuyHbie
MeTOoab! B 3aBUCHMOCTH OT YACTOThI KosieGaHuii u 3Havenns Ao6por-
HOCTH (OT eauHNLiLI O MHOrMX ThicaY). OauH U3 HUX — MeToA4 yaap-
noro Bo3byxaenusn. OH oTAMYaeTcs TeM, 4To He TpebyeTt nepecrpa-
WBAEMOro reHeparopa M 4acToTOMEepa; AOCTATOYHO CHETYUKa uM-
nynscos, cnenyrowmx ¢ 4acToTon ceoboaHbix konebaHui B MCCneny-
emom KoHType. BoT o Takom cnocobe namepeHns 4o6poOTHOCTH C UM-
¢poBbIM OTCYETOM M pacckas3aHo B 3Tol cTtarse. Maker Takoro u3-
MepuTens peannu3oBaH B BMle NPOCTOH NPUCTaBKK K CYETYNKY—4ac-

TOTOMEPY.

Mnome NPUMEHSEMBIE B HacTosLlee
spems Mameputenu pobpoTHOCTH
konebarensHblX KOHTYPOB MCMONb3ylT
CBOMCTBO FAOCNEAOBATENBHOIO KOHTYpa
yBenuyrusars HanpAXeHue Ha emMKoCTH “n
MHOYKTMBHOCTY KOHTYpa B Q pas no cpae-
HEHWIO C BEOOMMLIM B KOHTYP MepemeH-
HBIM HaMNPsKEHWEM, MO 4acToTe COOTBeT-
CTBYIOL{1M €ro pe30HaHCY.

Jna peanv3aumn aToro Meroga

HOCTW koHTYpa t, = Q/f;, cooTBETCTBEHHO
Q = fot,. To ects uncno konebGaHwii 3aBu-
CUT TONLKO OT nobpoTtHocTM kKonebarens-
HOTO KOHTYPa W YWCNEHHO paBHO eil [1].
Yucno nepuogoe ceoboaHeix koneba-
HWiA B KOHTYPE MOXHO NOACHUTATL CHETYU-
KOM MMIMYNLCOB U Takum 06pa3om y3HaTe
nobpoTHOCTE konebaTensHOro KOHTYpPa,
reHeparTop CUIrHaN0B B 3TOM CNy4ae He Hy-

CyeTuvk MMNYNLCOB B 3TOM CRy4ae mMo-
XET BHOCUTL 3aMETHYI) MOrpeLHocTb
TONBKO NPM MAnNLIX 3Ha4eHUAX 00BpoTHOC-
!, NOTOMY 4TO NpMHUMN ero paboTei po-
nyckaet Cny4aiHylo oLwmnbky Ha eauHuLy
mMnaawero paspsga. Mpw pobpotHocTu 20
OHa He npesbicut 5 %, Npu noBpoTHOCTH
100 — 1 %.

DYHKUMOHANBHAA CXemMa MakeTa name-
PUTENLHOrO YCTPOWCTBa MaobpaxeHa Ha
puc. 2. YnpasnsioLee ycTpoicTeo nepe-
Kniosarenem S1 nopcoeauHAeT KOHAEHCa-
Top C, K MCTONHUKY CTabunLHOMO Hanps-
xeHus U..s W nopaer curHan cbpoca no-
KasaHuii Ha CHeTUYMK. 3apskeHHbIid KOH-
JIEHCATOP OHO OTK/MNIOYAET OT MCTOYHMKA
NUTaHUA U NOAKMIOYAET K MHOYKTUBHOCTU
L, o6pa3ys konebGaTenbHblin KOHTYpP. Ha-
yanebHaa amnnutyna ceobogHeix koneba-
HWIA B 3TOM KOHTYpe Byaer paeHa U,.... Ha-
npsxeuve cBobogHbix kKonebavwii B
LC-koHTYype nocTynaeT Ha Bxon GopMupo-
Bavens. Ero nopor nepeknioveHvs ycra-
HOBNeH paBHbiM Ug.+/€". YcTpoiicTeo dop-
MUPYET W3 3atyxaiowmx konebaHwi vm-
NyNLChI 40 TeX Nop, NoKa aMnAuTyYa Kone-
HaHuin He cTaHeT menblue 0,0432U,..¢, no-
CNE HEro UMNYNLChI NPexparaTcs. CueTumk
NoAcHUTLIBAET YUCN0 CHOPMUPOBAHHBLIX
WMIMYNLCOB W BLIBOAWT PE3yNLTaT Ha ycT-
POMCTBO MHOMKALMW.

HeoOX0OMM reHepaTop CUrHanos, U
nepecTpaveaemblii BENU3N 4acto-
Tl pe3oHaHca konebaTensHoro

KOMTYpa, @ Takke BONsTMETp ne-

anHanMaﬂbHaﬂ cxema
npubopa—npucTaeku  npea-
cTaeneHa Ha puc. 3. Ynpaensio-
u|ee yCTPOWCTBO W YCTPOWMCTBO

PEMEHHOIND HanpsxeHWws C BLICO-

KWUM BXOAHbIM COMPOTUBAEHUEM Ujg

¥ MAnou NOrpeLLHoCcTLIO B TOM Xe
OvanasoHe 4actoTr. TOYHOCTb W3-
MepeHua Takoro npubopa 3asmeuT
OT TOHHOCTM YCTAHOBKM BBOAMMO-
0 B KOHTYP HanpsixeHWs u no-

Umi

uHaUKauMKM, NOKasaHHble Ha
i GYHKUMOHANLHOW  cxeme  Ha
pvc. 2, — Y3Nbl 3NEKTPOHHO-
CHETHOTO 4YacToToMepa, Hanpu-
Mep, NpoMeiineHHoro 43-33
wnu nmwbutensckoro [2]. Ha
BXOf MNPUCTABKM NOCTYNaoT

rPeLHOCTY BONETMETPA, KOTOPLIIA
n3amepaeT HanpsaxeHuwe Ha KOH-
nencarope. MNpw atom Heobxoou-
MO YYMTLIBaTb BAUSIHUE PE3NCTO-
pa, NOCPeacTBOM KOTOPOr0 B KOH-
Typ BBOOAT BO3Oyxpawuee Ha-
npsbkeHvwe. HecmoTps Ha ero ma-
Noe CONPOTHUBEHWE (AeCATLIE MK

t NPAMOYTONbHLIE MMIMYNBCHI NO-
NOXUTENBHOM NONAPHOCTU ANU-
TENbHOCTLIO 1 €, Nepuoa NOBTO-
penHus — 1,2 c.

B ka4ecTBe nepexnioyarens
NPUMEHEHO NONAPU30BaHHOE
pene K1. Ynpaensiowmii curHan
B MOMEHT CMaga MMNynscos o6-

COThi€ 0NK OMa), OHO MOXET OKa-
3LIBaTL 3aMETHOE BAMSHWE Ha pe-
3ynbTar u3MepeHun, Tak Kak co-
NPOTUBNEHWE 3TOr0 pPeaucTopa
COM3MEPUMO C aKTMBHLIM COMNpPO-
TUBNEHWEM KaTyllek HebGonbLoh
wHaykTuBHoCTH. B pesynerate
NPOMbILLNEHHBIE Q-MEeTPbl MMEIoT
OCHOBHYIO NOMPeLHoCT namepe-
HUS He meHee 5 %%.

Yempoiacmbo
ynpabnenus

HYNAET CYEeTYUK HacToTomepa.
Huakuii ypoBeHb NOCTynaeT Ha
sxon, DD1.1, nHBEpTUPYETCH UM
B BbICOKMIA YPOBEHb, KOTOpbIA

|_*

Cyemyur-
uHfuKamop

noctynaet Ha 8xog DD1.2 u ebi-
sop 1 pene K1. Bropoi BbiBOg,
310l 0OMOTKM  NOAKNKYEH

PopmMupo -
Samens

Ecnn noakniouuMTt 3apsaXeH-
HblA KOHOEHCATOP K KaTyllukKe WH-
AyKTMBHOCTHM, B obpasosasiuemcs

K NNKCOBON LENW WCTOYHWKAE
NATAHWA, NOSTOMY TOK NO Hel He
npoTekaetr. Ha Bewixope DD1.2,
K KOTOPOMY NOAKNIONeHa BTOpan
obmoTka pene K1, — HM3KUIA

INEKTPUHECKOM KOHTYPE BO3HWK-
HyT cBoBogHbIe konebaHna; ux yactora fy
3aBUCUT OT EMKOCTH W WHOYKTMBHOCTW.
CeoboaHble konebaHun B KOHTYpE 3aTyxa-
10T, NPMHYEM CKOPOCTHL 3aTyXaHUsl 3aBUCHT
OT NOTEPb B KOHAEHCATOPE U KATYLLKE WH-
AYKTUBHOCTU. Yem OHW MEHBbLUE, TEM MeO-
neHHee zatyxanue. [JekpemeHToMm 3aTy-
XaHus — napameTpom, obpaTHLIM Mo 3Ha-
YEHUWIO NapameTpy AobpOoTHOCTHU, NPUHA-
TO C4MTaTkL WHTEpBan BpemMeHwu OT MO-
meHTa Bo3byxieHnsa cBoBoaHbix koneba-
Huit t, (puc. 1) 0o MomenTa t,, Korpa wx
aMnnuTyaa ymeHolumntes B € = 23,14 pa-
3a: t, = t, - t;. 310 BpEM#A 3aBUCUT OT 4aCTO-
Tol Konebamuii 1 NPoNopUMoHansHo AoGpoT-

»eH. Mpy aTom ucknoyaeTca owmnbka, ko-
TOpas BO3HWKAET B PEe3ynkTaTte HETOYHOWN
HACTPOKK reHepaTopa Ha 4acToTy cobeT-
BeHHBLIX kKonebavuid kowTypa. PeaucTop,
yepe3 KOTOPLI B KOHTYP NopaeTtcs BO3-
GYKAAIOLLEE HANPSAXEHNe, Ha BPEMS W3-
MEPEHVA MOXHO OTKMIOMUTD.

[na Bo3ByxaeHWA KonebaHuin KOHAEH-
CaTop KOHTYPa HYXHO 3apsiivTe A0 u3Be-
CTHOIO HanpskxkeHus. Ecnm npumennts ans
onpeneneHrs MOMEHTa 334aHHOK aMmrin-
TyAb konebaHwii B KOHTYpe Komnapartop
C BLICOKMM BXOAHBIM CONPOTUBJIEHUEM,
TO TOMHOCTEL M3MepeHUs AOGPOTHOCTU MO-
*eT 6biTb BECHLMAa BBICOKOM.

YPOBEHL, NpW NPOTEKaHWy ToKa
no aToi o6MoTKe KOHTakT H 3a-
MbIKZETCA C KOHTakToM J1. KoHpexcarop
C, 3apsxaercs 4epes peavctop R1 po na-
NPFXEHUA MCTOYHUKA NUTaHUA U= 5 B.

C nosieneH“eM Ha BXOOE CHETHMKA Hac-
TOTOMEPA NONOXUTENBHOrO YNpaBnsioLLe-
O UMMYNLCa Ha4YMHAEeTCA cveT. Boicokui
YPOBEHb WHBEPTUPYETCH B 3NeMeHTe
DD1.1, v Tok B 06moTke 3—4 pene K1 ne-
peknoyaeTcs B obmotky 1—2. Moaswxk-
HbilA KOHTaKT H NepexnioYaeTcA Ha KOHTAKT
M pene K1. 3apsxeHubid koHaeHcaTop C,
NOAKIIDYaeTCA K UHAYKTUBHOCTY L, 1 06-
pasyeT xonebaTenuHbiii KOHTYP, B KOTO-
POM BO3HMKaIOT cBoGogHbe konebGaHws.
311 konebauwAa yepes GydepHelii kackaa

BUH3IHd3IWNEN
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Ten. 208-83-05

NMpuem crarveii: mail@radio.ru

Bonpocst: consult@radio.ru

PAZIMO Ne 2, 2007

Ha nonesom TpaHsucTope VT1 noctynaior
Ha Bxog OPMMPOBATENS HA TPAH3UCTO-
pax VT2—VT4. @opmuposarent cobpaH
Mo M3BECTHOW WM XOPOLWIO 3apeKOMEeHO0-
BaBwein cebn cxeme, NpegnoxeHHon 8 [2].
JAns NOBLILEHUS BXOOHOTO CONPOTMBIE-
HUSt Ha Bxofe (POPMUPOBATENS YCTAHOB-
neH BydepHblid Kackag Ha NoNeBOM TpaH-
3uctope [3]. MnynkCel € Boixoaa opmm-
poBarens NocTynaloT Ha BXOf, 4acTOTOME-
pa u noacuMTeIBaloTCH wM. Mo cnaay no-
NOXUTENBHOMO YNPABNSIOLEro UMNynbea
pene K1 oTknouaeT koHaeHcarop C, oT ka-
TyLKK L, M nogknoNaeT ero BHOBL A9 3a-

Abl, HUXEe KOTOpOoK dopmupoRaTens npe-
kpawaet pabotars. [ina 3T0ro Ha X0 Y-
TPOWCTBA NOAANT HW3KWIA YpPOBEHb, CO-
eVHME ero C MUHYCOBLIM NPOBOAOM UC-
TOMHKMKA NuTaHus. K BbiXOOy NOAKMIOHaKoT
ocumnnorpad ¢ OTKpPbITEIM BXxoAoM. K 3a-
*uMam L, nogknioNaoT BeiX0A reHeparopa
CUIHaNoB U PE3UCTOP ero Harpysku. Ycra-
HaBNMMBAKT BLIXOOHOE HaNpsxXeHue rexHe-
patopa pasHbiM 210 MB: oA U= 5B
Uex<5/23,14 = 0,216 B. MNepemeuieHviem
nswxka peamcropa R3 saxopsT Takoe
€ro NnonoXxexHue, NPpU KOTOPOM BLIXOOHbIE
UMNYNLCHI TONBKO YTO MCYE3M, a Ha Bbl-
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prokn Hepes peauctop R1. Mocne zapsg-
KW NpoUEcc uaMepeHus NOBTOPAETCS.

Pene K1 — nonspusosan+oe P4, nac-
nopt PC4.520.005. Buibop onpegeneH
TEM, 4TO 3TOT TUN PENe OKa3ancs eauHCT-
BEHHbLIM JOCTYNHLIM ABTOPY, HE UMEIOLLMM

KOHTaKTOB; HEOBXO0AUMBIA TOK
obmoTok obecneuyMBaeTca NPU Hanpske-
HUKM NuTaHus 5 B.

MNonesoit TpaHamcTop VT1 B BydepHom
kackane obszatencHo pomkeH 6Ltk ©
W30NVWPOBAHHLIM 3aTBOPOM W BCTPOEH-
HbIM KaHanom, Hanpumep, cepuid KMN305,
KM313. MNpumeHeHve Tpawauctopa ¢ p-n
NepexonoM HeAONYCTUMO, Tak Kak OH By-
AET WYHTUPOBATL KOHTYD B HanpasneHuu
nposoaMMOCTWU. PexuM 3Toro kackana
normxeH obecneqnts Ha 6a3e VT2 vanps-
XEeHWe, NPUMEPHO PaBHOe NONOBWUHE Ha-
NPAXEHWA MCTOYHUKA NHTaHWUS.

Tpansuctopel VT2, VI3 — cepum
KT361, VT4 — KT315 wnu gpyrue anano-
ryHbie Npubopsl.

Muxpocxema DDT — crpyxrypel TT/,
JLOMKHA UMETL ABa MHBEPTOPA WY OBa 3ne-
meHTa W-HE, BKnioYeHHbIX UHBEpTOpamMu.

YacroToMep MOXET MMETb [IDYTOe Bpe-
M cuera: pene PMN4 obnapaiot gocrartou-
HbIM GbICTPOOEHCTBMEM ONA NEepekioye-
HuA © yactoToi 100 Nu. 310 cooTBETCTBY-
er cyeTHomy mHTepsany 0,01 c. B atom
cnyyae BNUAHWE BPEMEHWN MEepeKNioNeHus
Ha pe3yNbTaThl USMEPEHWIA BENWKO TONLKO
Ha HM3KOI YacToTe NPW BLICOKOK A0BpOoT-
HOCTW, KOTAA BDEMSA 3aTyxaHus i, Bo3Gyx-
naembix konebanwit pocturket 0,01 c: Ha-
npuMep, vactota konebaHuii KoHTypa —
10 xfu, pobporHocTe — 100.

Ecnm curHan ynpaeneHus sactotrome-
pOM UMEET APYIYI0 NONSIPHOCTL, HEOGX0-
OMMO BKIIOHWTB HA YNPaBNSIOWEM BXOAe
LONONHUTENBHBIA MHBEPTOP U3 YWCNa CBO-
60OHLIX ANEMEHTOR MMKpOCXembl DD1.

Hanaxweaxue yCcTpoiCcTBa 3aKkmoyaeT-
CA B YCTaHOBKe pe3ncTopom R3 amMnnuty-

X04e — HU3KWIA ypoeeHs. Ha atom Hana-
KMBAHWE 3AKOHYEHO.

Mpy NPoBHBLIX M3MEPEHUAX MAKeT Noka-
3an crabuneHyio U ycroiuueylo paborty
8 pgvanasone sactor 0,15...3,2 MIu. Mo-
HATHO, 4TO Haubonee cnoxHO obecneunTb
TOYHOCTL H2 BBLICOKMX 4acToTax, KoTopas
YXYALABTCA C POCTOM YaCTOThl U3-2a napa-
3UTHBIX COCTARNAIOLIMX KOMINNEKCHOIO CO-
MNPOTUBNEHWUA 3NEMEHTOB KOMMYTatopa.
EMKOCTL pa3sOMKHYTBIX KOHTaKTOB pene
PN4, pasHan 21...22 n®d, 6bina ymeHbLUEHA
00 6 N OTKNOYEHUEM LUTLIPEIA Pa3beMHO-
ro COEOVHUTENs W YKOPOYeHWeM NpOoBOA-
HUKOB. CONPOTUMBNEHWE KOHTAKTHOW MNapb!
okazanock pasHbiM 0,1 Om. Mpu namepe-
HWUW Ha MAKETE pPeansHoro konebarensHoro
KOHTYpa € KaTyLwKOW NPy eMKOCTU KOHOSH-
caropa 51 n® ero no6poOTHOCTL OUEHEHA
pasHoi 63 Ha yacToTe cO6CTBEHHOIO peso-
HaHca 4,35 MIy. B atom cnyyae BonHosoe
conpotueneHne — okono 0,64 kOm, a 3k-
BUBANEHTHOE nocnefoBarensHoe conpo-
TvBneHve noreps 61mako k 10 Om. Uz aTo-
ro MOXHO CAEnarth BbiBOA, YTO COMNPOTUB-
fIeHWe KOHTaKTHOW Napbl pene BHecno oT-
HOCMUTENLHO HeGOoNbLUYIO NOMPeLUHOCTD.

MoTeps 3apsna KOHOEHCATOpOM 3a
BpEMSs NepexrioyeHun pene toxe, 6esyc-
NOBHO, OrPaHWYMBAET YaCTOTHLIA Onana-
30H cBepxy. Ecnv nNpuHATE CONpPOTHUBNE-
Hue yTeqku koHgewcatopa KTK He mexee
10 MOm npu emxoctn 100 nd, Torna 3a
Bpems nepeneta skops (He Gonee 5 mc
[4]) camopaspsaka koHgeHcaTopa oka-
xeTca He bonee 2 %. WUcxona 13 aToro co-
OTHOLUEHMS, JoMNycTUMan ans nioGurens-
CKMX W3MEDPEHWIA NOrPeLlHOCTE MOXET
6biTe Ob6ecneyeHa npyu emkocTu koneba-
TenbHOro KoHTypa He meHee 50 nd. dak-
TUYECKM, NPKU OLeHKe AOBPOTHOCTU Kone-
6GarensHbIX KOHTYPOB, paboTaloLux Ha Ya-
crotax o 2 My, TOYHOCTL W3MepeHus
MOXET BbiTb CPaBHUMa C NPOMbILLNEHHbI-
My npuBopamu.

TOMHOCTb U3MEpEeHWit ONMCAHHOTD Ma-
KETa MOXHO MOBBICUTL, ECIU NPUMEHWTE
dopmupoBaTen Ha WHTErpanbHOM KOM-
naparvope.

MpocTtora peanvsaumm U HenocpepcT-
BEHHLIA OTCHET UMpPOBOro 3HavyeHws 0o-
BpPOTHOCTU BLIOOHO OTAMHEET ONUCAHHDBIN
METO/, KOTOPLIA CHMTAETCHA NEpPCNEeKTUB-
HeiM Ao 50 My [1].
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MHTEPHET-MATFA3¥H "OECCHA”

Mpepnaraer:

— meTtannouckarens "POINTER",
NONHOCTLID FOTOBLIM K pabore, —
3900 pyb6.

— MeTannomckarens CcenexKkTuse-
Hulii “KOLLER ™ ( 6e3 kaTywiky v WwTaH-
rv) BM8043 — 7800 py6.

— cobpaHHas, B kopnyce, nnara
MMKPONPOLECCOPHOro MEeTannoucka-
Tens NM8042 — 1125 py6.

— nporpammatop EXTRA PIC —
650 pyb.

— BHYTPWUCXEMHBIFA OTNAaA4MK YCT-

poiicte  Ha  PIC-koHTpOnnepax
MICD2-MC1 (ananor MPLAB-ICD2) —
1600 py6.

— nHabop "YacToTromep 250 MINy™ —
490 py6.

= an WKana TpaKcmeepa —
750 py6.

— CD-Rom "SMD-2005. Lisetosasi
W kopoBas mapkuposka SMD-komno-
HeHToR” — 100 pyb.

— nabop SMD pesaucropos TUNO-
pasmepa 0805 n3 170 HOMMHaNOB OT
0 Om po 10 MOwm, £5 %, no 50 wr. kax-
noro — 1000 py6.

Bcerpa B npopaxe paguMoTexHuye-
CcKue XypHanbl, khurun, CD, DVD, anb-
6omel cxem, Habopsl petanen ons ca-
MOCTORTENLHOW COOpKKM, KOPNYyChl,
paavoaertanu, marepwanst u obopy-
NoBaHWE ANA NANKK.

http://www.dessy.ru

e-mail: post@dessy.ru .

107113, r. Mockea, a/a 10 "Mocein-
Topr”. Ten. (495) 304-72-31.




NMpumeHeHne MUKPOKOHTPOJIJIEpPOB
cemencrea ADuC70xx

n. PEOBKWH, r. YnesHOBCK

Mpegnaraemas BHUMaHUIO YUTATeNIeR CTaTbsl COREPXUT KpaTkoe
onucaHue CTPYKTypbl M ocobeHHocTel Beinyckaemblx Gupmon
Analog Devices 16/32-pazapagHeix mMukpokoHTponnepos (MK) ce-
MedicTBa ADuC70xx. MpueeneHsl CXeMbl CaMOAENLHONR OTNaRO0YHOR
nnartei Ans ogHoro u3 MK aroro cemedicTea v aganrtepa nHTepgerica
JTAG, nozponsouiero ¢ NOMOLLbIO KOMNbIOTEPAa OTNaXuBaTh Mpo-
rpammy HenocpencreeHHo B MK. [Tomumo aToro, B cTatee paccKkasa-
Ho o npasunax paborsi B IDE IAR EWARM — cpege paspaborku u oT-
nagkv nporpamm gnsi MK paccmarpusaemoro cemesicTea Ha nepco-
HansHOM KOMMeioTEpEe. B 3axmovenne asTop Nnoapob6HO onuceiBaeT

C BHELWHWM KBAPUEBLIM PE30HaTOPOM.
PakTUYecKyo TaKTOBYID HacTOTy NpoLiec-
CcOpa MOXHO NOHU3WUTB C NOMOLLLIO BCTPO-
€HHOro NporpaMMupyeMoro aenurens
4acTOThl. ANnaparTHble NPepbIBAHUS BO3-
MOXHBI OT 24 MCTOMHWKOB, NpegycMoTpe-
Hbl U NPOrpaMMHbie NpepbiBaHua. Kpome
Toro, umeetca nopt JTAG ana sarpyskum
M OTNaAKM NPOrpaMMHOro Koaa.
BerpoenHas namsTe COCTOMT M3 32
unu 62 Kbat nepenporpammMmupyemoii
(Flash/EE) namstu ¢ pecypcom 10000
LMKNOB CTUpaHus/3ancy v 4 unu 8 Kéaiir
CTATUYECKOW  ONEepaTruBHON  NaMATH
(SRAM). MNMpeaycMmoTpeHa 3awmra namaTi
OT 3an1CK W OT HTEHUS BHELUHUMW YCTPOM-
creamu. 3arpyaka Flash/EE BoamoxHa ye-
pe3 noptel UART u I°C, a SRAM — Toneko
yepez nopt JTAG. lonbaosarensckasn

paspaboTaHHyi0 um nporpammy Uupposoro sBonstmerpa Ha MK . orpamma npu HeoBxooumocTy moxer =
ADuC7026. vamenHsTh coaepximoe Flash/EE. Ume- || =
I0TCSi BCTPOEHHBIE MPOTrPaMMbl 3arpyski | 2
narofiaps BLICOKOM npou3soamtens- eT ADUCTOxX kak NpeuM3nOHHLIE aHano-  BHYTPEHHER namaTy K KoHpUrypuposa- v
Hoctu MK C npoueccopHbiM RAAPOM  FOBbIe MUKPOKOHTpONnepsl, npegnaras  Hua aapa. K Hekotopeiv MK cemeiictea (o]
ARM npuobpenu cerogHs BecbMa WKMPO- NPMMEHATE K 3TOMY KNacCy YCTPOWCTE — MOXHO NMOSKIOYWUTL BHELWHWE MUKPOCXe- =1
KYI0 MONynsapHOCTL. Takoe sapo vcnonk-  TepMuH  "microconvertors”. MasHbiMK - Mbl NAMATA. 0
30BAHO B M3nenuax MHorMx GupM, B TOM B HMX CuuTaloTcs npeobpasosareny aHa- Berpoennan undposan nepudepus | O
umncne Alcatel, Analog Devices, Atmel, nor-umdpa u unppa-aHanor, a npouec-  coctout ua noptos UART n SPI, nsyxnop- § =
Cirrus Logic, Digital, NEC, OKI, Philips, copHoe fapo — BCero nwiub Bcnomora- 108 I°C, nopra ofwero HasHaueHus GPIO m
Samsung, Sharp, Sony, Texas TenbHuii ysen, obcayxuealowmin npeob- (Ao 40 nuHvia BBoga—BbiBoAa). UMetotes | )
Instruments, Yamaha. Wa vux HawGonee pasoeaTenu v NpoYyio nepudepuio. ABa Taimepa obLero HazHavyeHus: “Tain- O
NONHO NPeaCcTaBNeHs! HA PbiHKE M BOCTPe- B MK cemeiictea ADUC70xx BCTpoeHs!  Mep npobyxaeHus” M CTOPOXEeBOi Taid- (o)
6oBaHel notpebutensmu 16/32-paspsp-  cneaylimMe aHanorosbie yanol: mep. B coctare MK ecTe Takke MOHUTOR v
Tabnuua 1 ::E
Yucno Yucno Yueno Kanan €
O8nem = Kopnye, uucne
Mopens KaManos Kananoe Kawan LAM nUHKIR 3arpysku =i
ALN uAN Flash/SRAM, KSawt GPIO rona BLIBOAOB Q
ADuUC7019BCP62I g m) 3 6218 OnHodasHui 14 Fc LFCSP_VQ, 40 X
ADuC7020BCPSE2 5 4 62/8 OaHodasnbi 14 UART LFCSP_VQ, 40 =
ADuC7020BCP62I 5 3 62/8 OpHodasHbiit 14 'c LFCSP_VQ, 40 ;
ADuC7021BCP62 8 2 62/8 OpHodasHbiit 13 UART LFCSP_VQ, 40
ADuC7021BCP62I 8 2 62/8 OpuothasHeil 13 I'C LFCSP_VQ, 40
ADuC7021BCP32 8 2 3214 OaxodrasHbii 13 UART LFCSP_VQ, 40 N
ADuC7022BCP62 10 Het 62/8 OaHodasHbIil 13 UART LFCSP_VQ, 40 4
ADuC7022BCP32 10 He: 32/4 OaxodasHbiin 13 UART LFCSP_VQ, 40 x
ADuC7024BCP62 10 2 62/8 TpexdaaHuiii 30 UART LFCSP_VQ, 64 E
ADUCT024BST6: 10 2 62/8 TpexdasHbii 30 UART LQFP, 64 "
ADuCT025BCP62 12 HeT 62/8 Tpexdasubii 30 UART LFCSP_VQ, 64 @
ADuC7025BCP32 12 Het 32/4 TpexdhaaHuiii 30 UART LFCSP_VQ, 64 8
ADuC7025B5T62 12 Het 62/8 TpexcasHbii a0 UART LQFP, 64
62/8 n wHrepdieiic _ 3
ADUC7026BSTE2 12 4 L TpexdasHbiii 40 UART LQFP, 80 glg
62/8 w uHTepdeic
ADuC7026BSTE2I 12 4 i R TpexdasHbii 40 Fc LQFP, 80 g ;
62/8 w nHTepdeiic =
ADuCT7027BST62 16 Her o TpexcthasHbii 40 UART LQFP, 80 g i
;
;%
Hele MK cemeiicte ADUC70xx (Analog — MHOroKaHanbHbi {0 16 KaHanoB) HanNpsXeHWs nNuTanus, TpexdasHbii ®
Devices), AT91SAMT7xxx {Atmel), 12-paspagHbin ALUM npouzsoavtensHoc-  16-pa3psapHblii  LUMPOTHO-UMNYNLCHBIA §g_
TMS470R1xxx  (Texas Instruments) Teio ao 1 MSPS (munnuoHoe BuiBopok — mogynstop (LUWM) u nporpammupyemas § € &
¥: LPC2xxx (Philips Semiconductors). 8 cekyHAy); noruseckas marpuua (MJIM). 23

NpwGopel cepum ADUCTO0xx ¢ npouec-
copHeim aagpoMm ARM7TDMI, paspaGoran-
HeiM GpuTarckon dvpmoit ARM, Haunyu-
wuM obpasoM noaxonsT ana obpaboTkm

— MHOTOKaHaneHbil (00 4 KaHanos)
12-paspsoHeiit LIAM;

— BhLICOKOCTaOMNLHBLIA UCTOYHUK 06-
pasuoBoro Hanpskerms (MOH);

HomuHansHOe HanpsKeHWe NUTaHus —
3,3 B, Tox norpebneHma B aKTMBHOM pe-
xuMme — 3 MA (NpW TakTOBOW 4actoTte
1 MIu), 50 MA (Npu TakTOBO# HacToTe

aHanoroBklX CUrHanos, NOCKONLKY UMEeKT — [aT4yMK TemMneparypbl; 44 Mry). Pabounin MHTEpBan Temnepary-
BCTpoeHHble 12-pa3papadsie ALIN w LIAT. — KOMNaparop. pbi —40...+125 °C.
wHgopmaumio o6 atom ce- fMpouecc aapo ARM7TDMI nme- MepeyeHs Bcex MK cemeiictea

MeicTBe MoXHO Haiity B [1]. Mo cpasHe-
HWIO C APYTMMK YCTPOWCTBaMW C S0POM
ARM Mx Npov3BOOMTENbHOCTb CPaBHU-
TENLHO HEBLICOKA (TAKTOBam Yactota —
A0 44 MIu). MNpuunHa, NO-BUOVMOMY,
B TOM, 4TO NPOU3BOAMTENL NMO3ULIMOHMPY-

er 16/32 paspsgHyio RISC-apxutexkTypy
M MOXeT TaKTMpOBaTLCs BHELUHUM CUrHa-
fioM HacToToi oo 44 My wnu curHanom
BCcTpoeHHon cuctemsl  PANY (oo
41,78 MINu), CUHXPOHU3UPYEMOI BHYT-
PEHHUM TEHEPATOPOM WNW FeHepaTopom

ADuUC70xx npeacTaeneH B Tabn. 1. Cne-
OYeT OTMETUTL, 4TO 0OLEeM BCTPOEHHOW
B HUX namath (Ao 62+8 Kbaiit) Becbma
HEBENMK MO CPaBHEHWIO C UMEIOLLIMMCH
B MK Ha 6ase anpa ARM7 ppyrix npouwa-
soguTenei (oo 1 MbaiiT). BeposTHo, 310
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TaKxe MOXHO 0BBbACHUTL "MWKPOKOHBEP-
TOPHOW" naeonorve.

CTpyKTypHas cxema OfHOro M3 TUnuy-
HbIX NpeacTtasuTeneil cemerictea — MK
ADuUC7026 1 HazHayeHue ero BLIBOAOR MNo-
Ka3aHkl Ha puc. 1. Muemokonb o6o3Have-
HWIA BLIBOAOB pacwudpoBaHsl B Tabn. 2.
O6paTuTe BHUMaHVE, YTO NPaKTUYeCcKH BCe
BbIBOALI MHOTOQYHKLMOHANLHBI, MPUYEM
B pa3HbiX 3302BaEMbIX MPOrPaMMHO DPEXK-
max pabotel MK 0gHW W Te Xe curHans Mo-
ryT 6biTh BhiBEAEHbI HA PasHbie BLIBOOL!
MUKpoCxeMbl. BHewnnida Bna, 80-eeIBOOHO-
ro kopnyca LQFP, B kotopom cobpaHa aTa
MUWKPOCXEMa, NOKa3aH Ha pMc. 2.

Npoueccopxoe sapo ARM7TDMI

Cewmeiicteo Anep ARM7 Thumb, k ko-
Topomy oTHocuTes ARM7TDMI, umeer 32-
paspaaHyio uenowvcnexHyilo RISC-apxu-
TEKTYpY C 06t NaMATBIO KOMaH, U naH-
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30 - P3 1/AD1/PWMO /PLAI[S)]
31— P3 2/AD2IPWMI/PLAI[10]
32 - P3 J/ADIPWMI, /PLAI[11]
38 - P3 4/ADAPWM2; JPLAI[12]

HeIX (apxuTekTypa ¢oH Heiimana). Obpa-
fGaTbiBaemMble naHHble MOryT Owitk 8, 16
unu 32-paspaaHbIMK, [/IMHa KOMaHa B OC-
HOBHOM COCTOSHWKM (ARM) — 32 paspsgna.
Fnpo moxeT paGoTaTs U B AONONHUTENL-
HOM cocTosiHUK (Thumb) ¢ 16-paspaaHbI-
MM KOMaHoamu. XoTsa koMaHgst Thumb
CUMTLIBAIOTCA M3 NamATU GuiICTpee, Yem
komarasl ARM, 4Ttobbl BLINONHWTE OQWMHA-
KOBbIA OObLEM BLINWMCNEHWMA, KOMaHa
Thumb Tpebyercs Gonblue. Bee uckmove-
HMA (CUTyaLMKW, CBA3aHHLIE C 06paboTkoit
npepbiBaHnin U C peakumeit Ha oWwKbKn
BbINONHEHWA NPOrpamMmel) NpoLUeccopHoe
anpo TLIBAET TONBKO B COCTOSIHWK
ARM.

B cocrosHum ARM aapo MOXET yHK-
UMOHMPOBATL B OIHOM U3 NEPEYUCIEHHBIX
HIKE PEXUMOB.

User — 6a30Bblii pexumM, B KOTOPOM
faApo HaxoauTes GoNbLYIO 4acTe Bpeme-
HW, BLINONHAA NPOrpamMmMy Nons3o0BaTens.

®

P2 1/WSIPWMO,/PLAO[E)
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41 -IRQ1/PO 5/ mso
43 - PO.T/ECLK/XCLK/SPMBIPLACH]
4 -P36i PLAI14]

47 - P3TIADTIPWMgyyyc/PLAI[15]

Bce apyrve pexumbl CHMTAIOTCA NPUBK-
nervpoBaHHLIMK.

Supervisor — paboTa nog ynpaeneHu-
€M ONepauMoOHHOM CUCTEMB! C AaHHbIMU,
HEJOCTYNHLIMK NPOrpamMMe Nonb3oBaTe-
nA.

System — BbLINONHEHWE CUCTEMHBIX
nporpamMmm C AaHHBIMK NONL30BATENA.

IRQ — obpaborka 0bbLNHLIX NpepbiBa-
HUIA.

FIQ (Fast IRQ) — oBpaborka "BuICT-
pbix” npepoiBaHuii. OHW OTAMYAIOTCA OT
0OBMHBIX YCKOPEHHOM peakuuen sapa Ha
3anpoc, a Takxke annaparHuiM COXpaHeHn-
eM COAEPXMMOro HEKOTOPLIX PEervcTpoB
Aapa Ha epems o6paboTku.

Abort — pexwum, BeI3BaHHbIA OLWMOKOM
obpaleHun k namaTy (obpalueHue No He-
CYLLIECTBYIOLLEMY afpeCy, NonNbITKa 3anm-
cveN3Yurn).

Undefined — pexwMm, BLI3BaHHbIA Bbl-
BGOpPKO HENPaBWALHOMO KOAA KOMaHOb!.



Tabnuua 2

CONVstagr [Conversion Start

T Timer 1

Muemo! Pacwudposka 3HaueHne
AD Address-Data LlinHa agpeca—naHHbIX BHELHEN NamaTK
ADC Analog to Digital Convertor | AHanoro-uudgposoi npeobpasoearens (ALM)
ADCpusy  |ADC Busy ALIM 3anaT (Bbixog)
ADCNEG |ADC Negative |MunycoBoi exon AL|MN
AE Address Enable FPaspewwexre nepegayn afpeca (Beixog)
AGND  |Analog Ground Axanorosasn "semns”
AVoo Analog Drain Voltage HanpsxeHve NUTaHus (CTOKOBLIX Ljeneil) aHanoroskix
y3noB
BHE Byte High Enable Paspewuenne nepegaqm ctapwero GaiTa gaHHbIx (Bbixog)
BLE Byte Low Enable Paspeluenie nepenadm mnagwerc Gaita ganHeix (Bxoa)
BM Boot Mode Pemum HauansHou sarpysky (exon)
CMP Comparator Komnaparop (Bxof)
CMPOUT |Comparator Cutput Buixop komnapaTopa

Havate npecbpasceanne (Bxog)

DAC Digrtal to Analog Convertor |Ljudpo-aHanoroseii npeobpaszosatens (L{A)
DACGND |DAC Ground "Semna" LJAN
DACrer  |DAC Reference O6pasyoeoe HanpsxeHre AnA LIAM (exon)
DACVon  |DAC Drain Voltage HanpsxeHue NUTaHUA (CTOXOBLIX Lenew) LLAN
DGND  |Digital Ground Lingppoean “aemng”
ECLK  |External Clock BHeluHKre TaKToBbIe UMNYNLCH (BXOA)
GNDrgr  |Ground Reference O6paayosan "semns” ans ALN
IOGND  |[Input-Output Ground "3emMnA" nopTa BBOfA-BEIBOAA obLyero HasHavenun (GPIO)
ICVpp Input-Output Drain Voltage |Hanpsokerwe nuranus (CTOKDBBIX Lieneid) nopTa eecfa-
BeiBofja obuwero HasHavyehna (GPIO) W Bxof BHyTpeHHero
cTabunuaaTopa HanpsKeHus
IRQ Interrupt Request Bxop sanpoca npepuiBaHma
Vo Low Drain Voltage MOHWHEHHOE HANPAMEHWE NUTAHWA (BLIXO[ BHYTDEHHEro
cTabunuaatopa Kanpswerun, 10V — ero exog)
MRST  |Master Reset Ofilyan ycTaHoBKa B WCXOAHOE COCTOAHME (BbIXO/)
MS Memory Select |Beibop BHEWHEHR NamATK (Bbixo)
Pn.m Port n Bit m Paapag m nopra n
PLAI Programmed Logic Array
(PLA) Input Bxof nporpamMmupyemoii norrdeckoi Matpuis: (MINM)
PLAD PLA Output Beixoa MM
PWMny  |Pulse Width Modulator Buixog "BepxHErc” 104a Kasana N LWWPOTHO-UMNYNBCHOO
(PWM) n High moaynaTopa (LUKMM)
PWMn.  |PWMn Low Beiop "HwkHero" knya kakana n WM
PWMTRIP |PWM Trnp MpuHyaWTensHoe Npexpatyeqte uMnyneca LLKMM
PWMSYNC |PWM Syncronization CuHXpoHU3aLma LLIMM
REFGND |Reference Ground O6pasyosan "semns”
RS Read Strobe CTpob uTeHus BHELUHEN NamMaTh (Beixog)
RST Reset |HadankeHan ycTavoeka (Bxoa)
SPM Serial Port Multiplexer MyneTunnekcop nocnefoBaTensHoro nopra

Taiivep 1

TCK Test Clock CHHXPOHU3ALMR TECTUPOBAHUA
TDI Test Data Input Bxof TECTOBbIX AaHHbIX
TDO Test Data Output Brixof] TECTOBBIX 1aHHLIX
TMS Test Mode Select Brifop pexuma TECTUPOBaHWA
TRST  |Test Reset YcraHoeka uHTepgeiica JTAG B MCXOQHOE COCTORHUE
Vrer Reference Voitage O6pasyosoe HanpaxeHWe
ws Write Strobe CTpob 3anvUcK BO BHELLIHIOW NaMATs (BBIXOA)
XCLKI  |Crystal Clock Input Bxojl KBApLIEBOrO reHepaTopa
XCLKO  [Crystal Clock Qutput Bbixo kBapUeBoro renepatopa

G
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Puc. 2

Anpo copepxut Habop 32-pa3papHbiX
PErucTpoB, AOCTYN K KOTOPBLIM 3aBUCHUT OT
pexuma ero paboTbl. Hanpumep, B pexu-
me User goctynwbl 16 perucrpoe obuiero
Ha3HaveHma (R0—R15) u perucTp cocro-
sHua (CPSR).

Pernctp R15 cnyxuT nporpaMMHbIM
cueTumkom (PC). Pervctp R14 (LR) wc-
NONBL3YETCH KaK PerucTp CBA3W Npu BbI3O-
Bax nognporpamM. B Hem coxpasserca
Tekywee 3HayeHre PC, Heobxopumoe ans
BO3Bpata B OCHOBHYO nporpammy. Mpu
opraHU3aumMmM NPoOrpaMmMHOro CTeka B Ka-
4YecTBe YKasaTens ero BepluMHbl peko-
MEHAYETCH WCNoNbL30BaTe peructp R13
(SP).

B pervctpe CPSR wmeloTcs paspsaab
Tekylero pexuma paborel aagpa (M4—
MO0), Tekyuiero coctosuus (T), mobans-
HOMO MackuposaHus npepbiBaHuin IRQ
w FIQ (1 u F), npy3HakoB oTpULATENEHOTO
pesynerara (N), Hynsa (Z), neperoca (C)
W nepenonHenun (V). 3HaveHus npuaHa-
KOB YCTaHaBNWBAIOTCH ABTOMATUYECKU
B COOTBETCTBMW C PE3YNLETATOM BLINONHE-
HUA OHEPEAHON KOMaHAb!.

Anpo ARM7TDMI reHepupyeT cnenyto-
LWMe MCKNIOHEHWA:

Reset — HavanbHas ycTaHoBKa. Appo
TIePexoauT B pexumM Supervisor n HaumHa-

€T BLINONHATL NporpaMMy ¢ agpeca, 3a-
NUCAHHOIO B NaMATH, Ha4YMHas C AYerKK
0x00000000 (BekTopa HauyanbHOW ycTa-
HOBKW).

Data Abort — aadukcrposaHa owmnbka
obpaleHus K AaHHbIM. AOpo nepexoout
B pexum Abort.

FIQ — npuwhsT 3anpoc "BeicTporo”
npepbiBaHus. FOpo NEpexoomT B PeXuM
FIQ

IRQ — NpUHAT 3anNpoc NpepbiBaHKus No
oaHomy w3 sxoaes IRQ npoueccopa.

Prefetch Abort — owmnbka BxiGopku ko-
MaHgsl. AApo nepexoovT B pexum Abort.

Undefined Instruction — scrperuncs
HenpaBWbLHBIK KOJ KOMaHabl. Hopo nepe-
xopmT B pexum Undefined.

Software Interrupt — nporpammHoe
npepsisaHve (no komanae SWI). Aapo ne-
pexoauT B pexumM Supervisor.

Bekropbi (32-paspsaHbie agpeca nog-
nporpamm o6paboTkn) UCKNIONEHUIA pac-
nonaralT B NamaT NocneposartensHo,
HauuHana ¢ Ayeikn 0x00000000. Kaxoomy
M3 HUX OTBEAEHO MO YeTwipe baiiTa.

B sgppo ARM7YTDMI BCcTpoeH moaynb
BHYTpHMCXeMHOM oTnaaku Embedded ICE,
OOCTYN K KOTOPOMY OpraHu3oBaH Yepesz
nopt JTAG. 3TOT MOAynb NO3BONSET 3a-
AaBatbk TOYKW OCTaHOBa BbINONHAEMON
nporpammesl, NPOBEPsATE U MOANGULIMPO-
BaTb COAEPXMMOE PEMMCTPOB AOpa U A4e-
ek SRAM, npocMaTtpueaTtb COOAEPXUMOE
aveek Flash/EEu T. n.

bonee noppobran wndopmauns 06
apxXuUTeKType, 0coBeHHOCTAX NOCTPOeHUA
u cuctemax komang ARM m Thumb sigpa
ARM7TDMI umeetcs B [2].

MNamaTb

EnvHoe aapecHoe npocTtpancteo MK
cemeiicTea AduC70xx pacnpeaeneHo, Kak
nokasano B Tabn. 3. Nomumo oGnacrein
Flash/EE n SRAM, B Hem ecTb obnacTb,

B KOTOPYIO OoToGpaxeHsl agpeca crieum-

Tabnuua 3

OxFFFFFFFF
OXFFFFO000 Creupeructpsl (MMR)
OxFFFEFFFF
Ox40010000 He ucnonbayercs
Ox4C00FFFF
Ox40000000 BHeLwwHAA NnamATe 3
0x3FFFFFFF
0x30010000 He wcnoneayerca
Ox3000FFFF
0x20000000 BHeLwHAA namATs 2
0x2FFFFFFF
0x20010000 He ucnoneayerch
0x2000FFFF
Ox20000000 BrewHss namsate 1
Ox1FFFFFFF
Ox10010000 He wcnoneayercs
0x1000FFFF
Ox10000000 Bretunsa namate 0
OxOFFFFFFF
OX00090000 He wcnoneayerca
OXOO0BFEFE Mporpammel 3arpy3sku 1
OXO00BFE00 vHALMRIMA AL AAPa

{HEQOCTYMNHLI NONbLIOBATENHD)
0x0008F7FF
0x00080000 FlshER
OxD007FFFF
0x00012000 Heenonk1yerch
Ox00011FFF
0x00010000 shal
OxD000FFFF | OtoGpawenve Flash/EE wnu
0x00000000 SRAM
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aneHelX peructpos (MMR — Memory
Mapped Registers), npegHasHaYyeHHbIX
L8 ynpasnexsus pexvMamu paboTsl aapa
W BCTPOEHHOI nepudepn MUKPOKOHT-
ponnepa. Nonuwid cnucok MMRA ¢ ykasa-
HUEM WX aapecoB M QYHKUMIA NprBeaeH
B[1]. B 3aBMCHMMOCTH OT TUNA MUKDOKOHT-
ponnepa no verbipex obnacreil anpecHo-
ro npocTpaHcTea obbemom no 64 KGant
Kaxas OTBeeHbl BHELUHeH NaMsTH, B KO-
TOPOW MOMYT XPaHWUTBLCA KakK Nporpamm-
Hbi€ KOk, TaK U A2HHbIE.

dakrnyecknin obbem obnactu
Flash/EE — 64 KbaiiT, oaHako ee ctaplumne
2 Kbaiit B pexume User HegoCTynHbI.
30ecb M3roTOBMTENEM MWKPOCXEMBI 3a-
NUCaHbl aBTOMATUHECKW BbINOMHAEMbIE
npu ekmosernn MK nporpammel Havanb-
HO#A 3arpyaku Flash/EE-namsti, koHdury-
PUPOBaHUA U MHMLMANU3aUMN BCTPOEH-
HOM nepudepun.

Flash/EE ponyckaeTt BO3MOXHOCTL BHY-
TPVICXEMHOIO MPOrpaMMypPOBaHKS MO WH-
Tepdeiicam UART unm I°C, a Takke camo-
NporpaMMUPOBaHUR C MOMOLULIO BCTPO-
€HHOIl nporpamMmel (nobaiiTHo npu npea-
BAPUTENEHOM NOCTRAHWYHOM CTUPaHWK).

[ns nepexopa B pexuM nocnenoea-
TENBHOrO BHYTPUCXEMHOTO NPOTPaMMK-
poeanus Heobxoovmo nopatk Ha MK cur-
Han RST npw coeanHeHHoM ¢ obuyam npo-
BOOOM BbiBOAe BM. BHyTprcxemHoe npo-
rpammupoeaHue  Flash/EE  BoamoxHo
v yepes nopt JTAG.

MNons3oearensckyo obnacts Flash/EE
MOXHO NOCTPaHUYHO 3aLUMTUTE OT 3aNUcK
nyTemM MNporpamMmHbIX MaHUNynauuwii co
crneuvansHbiMu peructpamu MMR. OguH
YPOBEHL 3aLLMThi MOXET ObiTb YCTAHOBNEH
W CHAT NporpammHo. [pyroil yposeHs To-
Xe yCTaHaBAMBAIOT NPOrPaMMHO, HO YTO-
6bl CHATL €ro, NPUAETCA CTEPETh BCE CO-
nepxumoe Flash/EE.

Cneuvanehan ofnacte agpecHoro
NPOCTPAHCTBA, HAYWMHAIOLWAACSH C HYNEBO-
ro agpeca, npegHasHadeHa ans orobpa-
XEeHus agpecos, (GU3NMNECKW npuHaane-
wauwmx Flash/EE wnn SRAM. Ynpaenser
otobpaxenmem paspsg REMAP oaxoro
13 peructpos MMR. Ecnu B Hem 3anucana
1, norvyeckomy agpecy 0x00000000 co-
OTBETCTRYET HavanbHan sueiika SRAM,
duanyeckn HaxodflWasca no aapecy
0x00010000. Npw Hynesom 3Ha4YEHUK yKa-
3aHHOrO paspsaa aToT NOrMHECcKUi anpec
npyUceoeH HavanbHoW sueike Flash/EE
(0x00080000).

3710 paet, B YaCTHOCTH, BO3MOXHOCTb
BBINOMHATL WU OTNAXMBATL NPOrpammy,
3anucaHHytlo B SRAM, a aatem nepeHec-
M ee Bo Flash/EE. B 3aBucumocTu OT
aHaqeHun paspsaga REMAP obnacts Bek-
TOPOB WCKAIOHEHWH, 3aHUMAIOWas WH-
Tepean NOTUHECKMUX agpecos
OxOOOOOOOO——OxOOOOOO?F pusnyeckmn
HaxoauTtcs B SRAM wnum B Flash/EE, kyoa
W Nepenaertcs ynpaeneHwe npu BOSHUK-
HOBEHWUW UCKNTINUTENbHOW CUTYaUUHK.

TaktmpoBaHue U BCTPOEHHas
cuctema GANY

PaGora sgpa 8 MK cemeiictea
ADuC70xx MOXET TaKTMPOBAaTLCH UMMYIb-
Camu OT BHELWHErO reHeparopa 4acToTon
He Bonee 44 MI'y mnu OT BCTPOSHHON CUC-
Tembl DAMY. CurHan oBpasuoBoii YacTo-
Tol Ans cuctemel PAMY B ceOIO OYepeab
MOXEeT BbiTb NOAAH OT BCTPOEHHOTO reHe-

paropa 4acroroi 32768 Mu+3 % wnu ot
reHeparopa ¢ BHeLWHWM KBapLEBLIM pe30-
HaTtopom Ha 32768 u. BexopHas wactora
DANY — 32768x1275 = 41779200 'y,

MporpaMMHO MOXHO 33aTh YMEHbLLE-
HWe (PakTMHECKON YacTOTbl TAKTMPOBaHWA
sopa B 2, 4, 8, 16, 32, 64 wnm 128 pa3s
C NOMOLLBIO BCTPOEHHOID pgenvrens 4Yac-
TOThI. MpY 3TOM HE33BUCKMMO OT YCTAHOB-
NeHHOro KO3 GULMEHTA AENEeHNs UMeeT-
€A BO3MOXHOCTb Ha Bpems 06paboTkm
MpPEepLIBAHUA YBEIUHUTL TAKTOBYIO H4acTo-
TY A0 MaKCUManbHOIA.

HexoTtopoe Bpemna Ha3ag UaroToBuTe-
nv MK cemeiictea AduC70xx He rapaHTu-
poBanu, 4TO NPM TAKTOBOW YacToTe Aapa
6onee 22 My nporpamma, 3anvcaHHas
B0 Flash/EE, 6yget wcnonHsaTtecs Geso-
WHBOYHO. ABTOP CTONKHYNICA C 3TUM Ha
npakTuke, paboras ¢ UMEIOLWMMCS Y HEro
akszemnnapom MK ADuC7026 (kon Ha
kopnyce — E2W 0501 586239.1).
Ho B nocnegHee Bpems NosSBUAKCL CO06-
weHus (Hanpumep, B [3] ), 4TO BO BHOBbL
BbINYCKaeMbIX MUKpOCXemMax nedexT ycr-
paHeH U NPorpaMmMa MOXeT BeINONHATLCA
C MakCUManbHol ckopocTeio 6e3 orpa-
HUYEHWIA.

Cucrtema npepeiBaHunii

B MK cemeiictea ADUC70xx BO3MOX-
Hbl 32NPOCh NPEepLIBaHWIA OT 24 UCTOYHK-
KOB. BONbLUMHCTBO U3 HUX — BCTPOEHHLIE
nepudepuiiibie YCTPOMCTBa (TalMepsi,
ALIN, wHTepdeiicHbie Mooynu). YeTwipe
BHELLHMX CUIHana sanpoca npepbiBaHns
MOryT BTk NOAAHLI HA COOTBETCTBYIOLUME
Bbigofbl MK, ABa 13 HMX MOryT BbiTb 3aMe-
HEHBbI cUrHanamu ¢ ebixonoe MNJIM. Kpome
TOro, B UCMONHAEMOR NpOrpamMmMe mMoxer
ObiTb MCMIONL30BaHa KOMaHAa Nporpamm-
HOro npepbiBaHmua SWI.

MpepbiBaHWE OT KAXO0ro n3 24 NCToN-
HUKOB MOXeT ObiTb OnpeaeneHo Kak
obbmHoe (IRQ ) unu Beictpoe (FIQ), pas-
peleHo, 3anpeweHo unM 3amMackuposa-
Ho. lMNpyopuTeT NpepbiBaHuiA annaparHo
HE YCTaHOBNEH, ero peanu3ylT npo-
rpamMmMHoO.

Moayne ALLN

MHorokasansHbiA Moayns ALM nocne-
AoBatensHoro NPUGNMXeHUs UMeeT Npo-
w3soautensHocTs Ao 1 MSPS npw TakTo-
8o yacTtote 41,78 MIu. ALMN soaspatiua-
er 12-pa3paaHeid peaynstat npeobpazo-
Banun B peructpe ADCDAT MMR, 3aHu-
mMasn paspsas ¢ 16-ro no 27-K.

MporpamMmMHO MOXHO YCTaHOBMTE Cne-
AyoLme pexrmbl paboTbl:

— NONHOCTLIO AnddepeHuMantHbIi
(,u.m:)l cnabbix anddepeHUnanbHbIX CUrHa-
nos;j;

— CAHONONAPHLIN;

— ncespoaudPpepeHUnantHbii, B KO-
TOpPOM MMeeTCs oOLLMiA AR BCeX OAHOMo-
NAPHBIX BXOOOB WHBEPCHBLI BXOQ, 4TO
NO3BONAET CKOMMEHCUpOBaTh CUHGas-

cocTasns

ALLN moxeT paGOTaTb KaK C BHELUHWM,
Tak W C BHYTPEHHWUM MCTONHUKOM 06pas-
uosoro Hanpsxenus (MOH). BcTtpoel-
Hblii MOH paet Ha OCHOBHOM BbIXO4E Ha-
npsxeHve 2,5 B npu TemneparypHom
xoapduumente +40-10°° °C™'. Hanpsxe-
HWE Ha ero AONONHUTENLHOM BbiXOAe
NPONOPUMOHASNILHO TeMNeparType Kpuc-

Tanna ¢ OTKNOHEHWEM OT NUHENHOW 3a-
BucumocTy He HGonee 3 °C. Ytobbl no-
ny4YnTb uHpOpmMauMio © Temneparype,
oavH n3 exogos ALLIN MoxHO nporpamm-
HO NOAKTIOYUTE K 3TOMY BbIXOAY (QaTymn-
KY TEMneparypbi).

B onHononsipiom u ncespopudde-
PEHLUMANEHOM PEXMMaX HanpRXeHWe, Nno-
DaBaemoe Ha moboi Bxog AL, pomxHo
HaxoAMTeCA B Npenenax oT HyNneBoro Ao
o6pasuoBoro (OTHOCUTENLHO BLIBOAA
AGND). HanpsxeHwe Ha ncesgoamdde-
pexHuuwansHom Bxone ADCNEG ponxHo
nexars B uHTepeane 0...1 B oTHocuTens-
HO YKa3aHHOr O BLIBOAA.

B ounddepeHumanbHOM pexvmMme CUH-
¢dazHoe BXOOHOE HanpshkeHWe MOXET Ha-
XOAWTLCA B UHTEDBANe OT HYNA A0 Hanps-
XKEHUA NUTaHUR aHanoroBbIX Y3nos, no-
OAHHOro Ha BblBOA AVpp MWKDOCXEMbI.
Pasmax BxogHoro guddepeHumansHoro
HanNPsXXEHWA HE [OMKEH MNPEBLILIATL YABO-
eHHoro obpas3uoBoro HanpskeHus. Pe-
3ynsTaT NpeobpasoeaHns B 3TOM PEXUME
NPeACTABNAETCH [ONONHUTENBHLEIM OBO-
WM4HBLIM KOZOM C LEHOM MNaALlero paspsaaa
2-Uper/4096 = 1,22 MB (Uper = 2,5 B — Ha-
npsxxeHne Ha BuiBoAe Vigr). B ogHOnonsap-
HOM U ncespoavddepeHUMansHOM PeXu-
Max Kog npsamoi (uenoe Ymcno 6es 3Ha-
Ka), a ueHa MNaaWero paspsaa oKono
0,61 MB — B gBa pasa MeHblle, 4em
B puddepeHumManbLHOM pexmuMe.

MuHMManbHOro CMELLLEHUA Hyns 1 3a-
JaHHOM KpyTU3Hbi NnpeobpazoBanua AL
LnobuBalTCR KOPPEKTUPOBKON koadhdm-
UMEHTOB, XPaHSALWMXCA B perucrpax
MMR, coorBetctBeHHo ADCOF wu
ADCGN. fOenaTtb 3TO pekoMeHAyeTcs,
Hanpumep, NpM 3KCnayatauMyM MUKpPOo-
cxeMbl Ha kpaax pabouero wHTepsana
TEMNEPATYpPbl UKW NMPU 3HAYUTENLHOR
ANMHE NpPOBOAOB, MO KOTOPLIM Ha BXOQ
ALN noctynaer uamepreMoe Hanpsaxe-
Hue. Heobxoammbie ans namepeHus dak-
TUYECKUX 3HAYEHWI CMELLEHWA U KPYTU3-
Hbl coeauHeHus Bxopa AL ¢ Beixogom
WOH v ¢ "ananoroeniM” o6wmMM NpoBo-
OM MOTYT GbiTh NPOW3BELEHBI KAK BHYT-
pPU MWKPOCXEMbI (MPOrpamMMHO), Tak
W C NOMOLLBIO BHELUHUX Nepembivek, yo-
TAHABNWBAEMBLIX H2 BPEMSA BLINONHEHUS
onepauui.

3anyck ALIM moxeTr GbiTb oaHOKpaT-
HBIM MW LMKTMHECKUM C 331aHHOM 4acTo-
TO. BHEWHWE CUrHaNL 3anycka nogaioTt
Ha BbiBog CONVSTART, a BHyTpeHHue
GOPMUPYIOT € NOMOWLIO Talimepoes, NNIM
Wn NporpamMmHo.

TIMTEPATYPA

1. Precision Analog Microcontroller with
12-bit Analog /O, ARM7TDMI MCU
ADUCT019/20,/21/22/24/25/26/27. — <hitp://
www.analog.com/UploadedFiles/
Data_Sheets/288945048AD7C7019_20_1

2. ARM7TDMI-S Technical Reference Manual
(Rev. 4). — <http://www.arm.com/pdfs/
DDIO234A_7TDMIS_R4.pdf >.

3. ADuCT7019/ADUCTO2x: Silicon
Anomaly List (Rev. B, 3/2006). — <http://
www.analog.com/UploadedFiles/Data_Sheets/
ADUCT019_TO2XANOMALY.pdf>.

Pegaxrop — A. Jonrwi, rpagiwa — A, Jonrwi



BapuaHT 6510Ka
ctabumnusaropa
HanpaXeHus

ynpaBneHus
NnepeMeHHOoro

M. O30JIMH, c. KpacHsiii Sp Tomckoii ob1.

ABTOp YyNnpoOCTH paHee YCOBEpPLIeHCTBOBaHHbIN Gnox ynpasne-
HUS MOLYHBIMHM CUMWCTOPaMM B cTabunu3arope nepeMeHHOro Ha-

NpsXeHns.

npeanaraemMomM YCTpOICTEE, B OTAM-

4YMEe OT paHee YCOBEpLUEHCTBOBAHHO-
ro asTopom [1], ANA NUTAHURA BCEX MUKPO-
CXEM MPVIMEHEHbI WHTErpanbHbie cTabu-
NM3aTopsl, ynydwaioiumve paboty Bcero yc-
TpoiicTBa. Kpome Toro, yganeHbl LecTb
TPaH3UCTOPOB, COKPAaLLEHO YMCno undpo-
BbiX Mukpocxem. B uenom, Gnok 3naum-
TENbHO YNPOLLEH.

CxeMa ycoBepleHCTBOBaHHOro 6noka
ynpaeneHus nokasada Ha puc. 1. Cunb-
HOTOMHBIM MOAYNb, COAEPXALLUMIA MOLL-
Hble CUMMCTOPLI U aBTOTpaHchopmaTop
T2 ¢ oTteopamu, He Obin U3MEHEeH, ero
cxema cooTeeTcTeyeT puc. 1 cratbm [2].

C110mMkx 358

Koe HanpsaxeHwe Buibpano, 4Tobel obec-
neYwTL KOPPekTHYIo paboTy koMmnaparo-
pa Ha OY DA1.2, nuTaiowlerocs oT Hanps-
xeHms 5 B. HECMOTPR Ha TO 4TO BbIXOO-
Hoe HanpsxeHne OY LM358N npubnuan-
TensHo Ha 1,5 B MmeHblue HanpsixeHus
NWTaHWA, OHO BMONHE OOCTATONHO ANA
HOpMansHOHA paboTel PErMCTPOB CHETYU-
ka DD2.

B KaXOOM LUMKNE M3MEepeHWs Hanps-
XeHus ceTu komnapavop Ha OY DA1.2
CpaBHUBAET HANPAXEHWE C ABMXKA NOA-
cTpoeyHoro peaucropa R7 ¢ HapacTtato-
LM CTYNEHYaTLIM HanpsbkeHuem. Kom-
napatop DA1.2 cpabartbiBaer, curHan

CUMWUCTOPOB K obGecneqYuBaeT HWU3KWA
YPOBEHb KOMMYTaLMOHHbLIX Nomex. Yepes

1...2 MC oTpMLaTeneHbIA Nepenag Hanps-

weHuA Ha Boixoge OY DA1.1 yepea aud-
deperumpyowyio uens R11C5 kpatko-
BPEMEHHO OTKpoeT TpaHavcTop VT1 v 0b-
HynUT cyetymnk DD1, 4To6bl NOArOTOBUTE
€ro K CneayiowemMy LMKTy M3MEpPeHUs Ha-
NPSXEHUS.

Ecnu HanpsikeHue CeTH HaxoauTtcesn
B fonycTumbix npegenax 135...270 B, ero
ABOMMHBIA kon — o1 001 go 111. Ha oaHOM
3 Beixoaos pAewwudparopa DD3 nossna-
€TCH CUrHan HW3KOTO YPOBHA, Bbi3biBa0-
LKA NpoTEeKaHue ToKa Yepes OOMH U3 WH-
OVKaTopHeX ceeToamonosB (HL2—HLS),
COEOMHEHHBbI C HUM COOTBETCTBYIOLMIA
M3NY4aoWMA OMoa, ONTPOHa W PesncTop
R18. B peaynsrarte Harpyaka nogknoyaeT-
CA K COOTBETCTBYIOLLEMY OTBOAY MOLLHOTO
aBToTpaHcgopmaTopa. MocKoNbKy BbiXO-
Akl Mykpocxembl KP1533U03 pewmudpa-
TOpa QOOMYyCKaKT BTEKaWMi TOK A0
20 mA, cBeTOAMOAB! M M3NYHAOLME AUO-
Obl ONTPOHOB NOAKMICYEHBI HENOCPEACT-
BEHHO K HUM.

Ceeyenve ceeToanopa HL1 “Asapus”
WHDOPMUPYET O BbIXOAE aMNAMTYAL! Ha-
NPsSXeHWa CeTu 32 OonycTuMmele npeane-
Nbl. B cnyyae yMeHbILeHUs! HanpaXeHua
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Y3en uamepeHus HanpsXxXeHws CeTW Ha
OY DA1 ocTancs npexHWM, HO Hanpsxe-
Hue namenseTca ot 1,9 no 3,8 B cTyne-
HAMMU NpubnuantensHo no 0,27 B ¢ yac-
ToToM okono 30 klMu. Ona nosblleHWA
CTabuNbLHOCTN TOrO HANPSXEHUA MUK-
pocxema DD1 nonyyaer nutaume OT OT-
pensHoro crabunuaatopa DAZ2. Boixog-
HOE HanpsxeHue aToro crabwunuaaropa
3,8 B 3apaior peauctopel R8 v R10. Ta-

HU3KOr0 YPOBHSA HA €I BbIXOAE OTKpbIBa-
er VD4 1 OCTaHABNUBAET CHETHWK
DD1. Kog HanpsXeHWs ceTn 3anucbiBaeT-
CH B perMcTpbl MUKpocxemil DD2 umnynes-
COM, KOTOpbiii popMupyeT auddepeHum-
pyowaa uens R16C7. MomeHT 3anucu
KOOa, KaK U B Npeablaylwem sapuaHTte yc-
TpoiicTea [1], cMHXpPOHKM3MPOBaH C Nepe-
XO[0M HaNpPsXXEHWA CETH Yepes HoMb, 4TO
NpeaoTepaLaeT BbIXO U3 CTPOSR MOLLHBIX

cetr Huxe 135 B, B perncTpbl CHETYMKA
DD2 sanuceieaeTtca kop 000, 4TO BbI3bI-
BaeT NOSBNEHWE HU3KOMO YPOBHS Ha Bbi-
xoae nepeHoca P v npoTekanue Toka no
LEnM aMUTTEPHLIA Nepexon, TPaH3ucTo-
pa VT2, pesuctop R17, ceeTtogmnog HL1
"Apapws”. B peaynbrare OTKpbLIBAeTCH
TpaHaucTop VT2, konpexcatop C10 6bic-
TPO Pas3pA¥AeTCH HYepPes OTKPLITLIA TpaH-
auctop, pabora pewmdparopa DD3 6no-
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CeTeBOM BbiNpaAMUTENIb —

cTabunnsarop HanpsXXeHUus U TokKa

B. KAIUJIYH, r. CesepoaoHenk Jlyrarckos obn., Ykpanrna

lNpeanaraemoe ycrpoiicTeo obecneyrBaeT perynupoBKy Bbinpsam-
NEHHOro HanpPsXeHUs1 U OrpaHnyYeHne BeIXOQHOro Toka. OHO MOXeT
ObiTE MCNONB3IOBAHO AN NUTAHUS NTAMIT HaKaNMBaHWS, HarpeBaTesns-
HBIX B3NIEMEHTOB, SNEeKTPOABUraTenei, Ang 3apaaKkv aKKyMynaTOpOB
M 3a/eKTponu3a. YCTposicTBO coBpaHo U3 [OCTYMHLIX M [EWeBbIX
KOMIMTOHEHTOB M HE COAEPXAT HAMOTOYHbIX AeTanei.

On.na W3 OCHOBHbIX NpoGnem npu pas-
paboTke CeTeBOro BLINPAMWTENS —
orpaHuqeHrue aMnauTyabl Toka 3apsakv
CrN2XVBAIILIEro KOHAEHCATOPA B MOMEHT
BK/IIOMEHWA B CETb. B ManomMOLUHLIX Bbi-
NpAMMTENSX AN STOMC HA BXOAE YCTaHaB-
NUBAIOT TOKOOMPaHWYMBAIOWMK PE3UCToP
unu TepmmcTop. B 6onee MOLLHBIX YCTPOR-
cTBax Ans nosbilwerns KN, orpatmyanearo-
LA PE3VCTOP LUYHTUPYIOT KOHTAKTOM pe-
ne unv TPUHUCTOPOM, KOTAa HanpsxXeHue
Ha CIMaXUWBaIOLLEM KOHAEHCaTOpe O0CTH-

: raeT 3HayeHus, Npu KOToOpOM aMnnuryaa

WMMYNLCOB TOKa JanbHeluein 3apsaku
yXE HEe NPEBLICUT AonyCTUMOIA [1].

B cratee [2] npepnoxena sapspka
CrNaxuBaloLLEero KOHAEHCaTopa KOPoTKN-
MU MMNyNeECamMu Toka. OpHako ysen yn-
pasneHus CAMLLKOM CNoXeH (cemb umg-
POBbIX MUKPOCXEM), NPUYEM OTCYTCTBYET
obpartHas CBA3L MO HAaNPSHXEHUIO HA crna-

XMBAIOLLEM KOHOEHCATOPE WAM NO TOKY
4Yepes Hero.

B npepnaraemom ycTpoiicTee 3apaaka
CIMaxWBAIOLEro KOHAEHCATopa BO3MOX-
Ha TONbKO B WMHTEPBaNL BDEMEHW, KOraa
Pa3HOCTE Mexay MrHOBEHHLIM 3HaYeHW-
€M BLINPAMASHHOINo HanpskeHua cetn U
M HaANpPsXEHWEeM HA KOHOEHCaTope He
npesbILaeT HeKOTOPOro YCTAaHOBNEHHOMO
3HaveHus AU. Tem cambim NOCTUMHYTO He
TOMBKO OrpPaHuyeHne ToKa 3apaaku crma-
XMBAIOWEro KOHOEHCATOPa, HO W TOKa,
noTpebnsemMoro Harpy3koi.

Cxema npennaraemoro ycTpoincTea
nokasaHa Ha puc. 1. Ynpaensembiil Bbl-
NpAMUTENLHBLIM MOCT cobpaH Ha AByx
TpuHucTopax VS1, VS2 v ageyx avmopax
VD2, VD4. Konpencarop C5 — crinaxuvea-
owmi. Peanctop R16 — pnarymk Toka Ha-
rpy3xkn. Quopas VD1 u VD3 BMecTe ¢ guo-
pamu VD2 v VD4 obpaayioT Heynpaense-

KMPYETCH. 3TO 03HAYAET, 4TO HW Yepes
OAMH U3 U3NYYAKLMX AUCAOE ONTPOHOB
TOK HE MPOTEKAET, B PE3YNLETATE YEro HW
OAVH MOLLHBIA CUMUCTOP HE MOXET ObiTh
OTKpHIT, Harpyska OTKAKOYaeTCH.
Mpwv BO3pacTaHUKM HaNpPsAXeHUs CEeTU Bbl-
we 270 B Harpyska OTKNI0NAETCA aHano-
TUHHO.

lNMocne Bo3BpalEHUA HANPSXXEHWUA Ce-
™™ B npeaenst 135...270 B BknioyeHue Ha-
rPy3KM BO3MOXHO TONBKO MO MCTEYEHWMWU
npuMepHe 5 ¢ (Bpems 3apanKv KOHOEH-
caropa C10 yepes peavctop R19).

HYeprex ne4aTHoi nnarsl NoKasaH Ha
puc. 2. Mukpocxema LM358N (DA1)
YCTAaHOBA€Ha CO CTOPOHbI NEYaTHLIX
NpoBOAHUKOB. Mukpocxemy ctabunuaa-
Topa HanpsxeHua KP1157EH1A (DA2)
MOXHO 3aMeHUTb Ha LM317. Pekomen-
Aauvn No 3aMeHe apyrux getanei npu-
BeAeHbl B Npeabiaylied cratee [1].

Hanaxueaume. MogGopom peavcro-
pa R8 ycTtaHasnuBalT HanNpsxXeHue
3.8 B Ha Bbixoge wHTerpanesHoro crabm-
nuaatopa DA2. NopcTpoiikon peaucTopa
R7 nobueawrcs TOro, 4robbl Hanpsxe-
HWe Ha ero aBwxKe Bo3pacrtano ot 1,9 oo
3.8 B npu yBENMHYEHUW HANPAXKEHWUA CETH
ot 135 po 270 B.

JINTEPATYPA

1. Osonun M. YCOBEPLWEHCTROBAHHBIA
6nox ynpaeneHus) crabunuaatopa nepemeH-
HOro Hanpsxewua. — Paguo, 2008, Ne 7,
c. 34, 35.

2. Topwn A. Crabunuaarop nepeMeHHo-
ro Hanpsxedus. — Paguo, 2005, Ne 8,
c. 33—36.

Pegaktop — M. Escukos, rpacgika — M. Escikos

Mblil BEINPSMUTENBHLIA MOCT, UCNOSb3ye-
MBIl ON8 NUTaHKA Y3na yNpasneHusa Tpu-
HUCTOPamMW, B KOTOPLIA BXOAAT OCTalb-
Heie 3anemeHTbl. OTKpbIBAWOLLEE Hanps-
KEeHWE Ha YNpasnsiowume anekTpoas Tpy-
HUCTOPOB MOCTYNaeT NnooyepenHo Yyepes
auonel VD1, VD5 wnu VD3, VD6, B 3aBu-
CHUMOCTW OT NONKPHOCTY MONYBONHB! HA-
NPSXeHUn CETU, KOraa aHanor TPUHWCTO-
pa, cobpaHHbiii Ha TpaHaucTopax VT2
1 VT3 OTKPLIBAETCH HanpsXeHWeMm, no-
cTynaiowmum Ha 6a3y TpaHauctopa VT3
yepes peancTop R npu 3akpLITOM TpaH-
aucTope VT1.

KoHpeHcatop C1 3apsixaeTtcs Ha Bep-
LWHAX NONYBOMH A0 Hanpsbkenus Ug,:

UCI = Um =
roe U, — aMnnutyaa HanpsixeHws CeTu,
Uype — Hanpskenve crabunuaaumm cra-
Gunutpoxa VDB (okono 7,5 B).

B naysax mexay uMnynbcamMu ToKa 3a-
PROKKM HanpsixeHue Ha KoHpeHcatope C1
yMeHbiaeTca Ha BenuuauHy AUg, B pe-
3ynLTarte paspsaky wepes pesuctop R2.
Konpercarop C3 3apsxaetcsa Ao Hanps-
weHust Uypg, KOrAa MrHOBEHHOE BbINpsiM-
neHHoe HanpspkeHue cetn U npesbiwaet
U — (Uyps — AUc,). Paspsixkaercs koHneH-
cartop C3 yepes awoa VD10 npm oTkpbiBa-
HWW aHanora TpuHucTopa VT2VT3.

MpeHebperas nageHemM HanpsKeHus
Ha OTKPLITLIX P-N NEpexoaax, MOXHO CKa-
3aTh, YTO HA PE3NCTOPHLIA aenuTens
R4—R6 nocTynaeTr pasHOCTL HanpsXe-
HWIA U — Ugs. MNpy yMeHbLUEHWM 3TOW pas-
HOCTWM A0 YCTAHOBMEHHOrO 3HauveHus AU
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ConpoTtusnexue peavctopa R2 snuaer g
HA NONOXEHWE MOMEHTa Ha4ana 3apsaku
OO0 o0 koHpaeHcatopa C3 OTHOCWTENbHO Hauana 3
nonynepuoaa HanpPsXeHWa CeTn u COBMe-
I cTHO C Hanpsbkenmem Uy onpepenser | £
MAKCUMANBHO BO3MOXHbIA YroNn OTKpbiBa- | ok
HUA TPUHWCTOPOB, A TakXe makcumanb- | S
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-\’ Kowpercatop C2 yCTpasie BOSMOX- | my
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weHue. Peaunctop R3 paspskaeT KoHOeH- <
. cartop C2 nocne BbiKNIOHeHus yCTPORCTBa. )
i i OT ero HoMUHANA 33BUCUT MUHUMATTBHBIA
vHTEpPBAN BpemeHwu (okono 5c) po no-
BTOPHOTO BK/IIO4EHWA.
_$ $ Kackag Ha TpaHawcTope VT4 obecne- ~
ymBaeT cTabunmMaaumio BLIXOLHOIO Hanps- -
XEHUA U TOKA, YMEHBLLAA Npu Heobxoom- -
2908 MOCTH 3HaseHue AU, onpenensieMoe no- =
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1 TpuHucTopos VS1 v VS2. Perynupoeka  peauctopa R5. Crnaxusawouwmii  koHgencatop C5 —
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" K50-17, ero eMKocTb BHGUPAIOT, KaK Ans

0B6LIMHOrO MOCTOBOIO BRINPAMUTENS, Tak,
4TOGbI NYNLCALMKU BLIXOAHOMO HAaNpsxXe-
HWS HE NPEBLILLANYW AOMYCTUMOrO AJIR UC-

NoNbL3yemMon Harpy3km 3HaYeHus.

CrabmnutpoHel VD8 u VD13 — muk-
POMOLLHLIE, C HanpsXeHuem cTabunu-
3aumm 7...10 B npyu MUHUMaNsEHOM TOKe
0,1 MA.  TMpurogHsl  cTabUAUTPOHDI
KC175L, KC182U, KC191L, 2C175L,
2C182L, 2C191L,. B kpaiiHem cnyyae ux
MOXHO 3aMEHUTL TRAHSMCTOPaMK Cepum
KT315 ¢ niobbiM BYKBEHHBIM MHIEKCOM
(6asy BkiouaOT Kak aHop, aMUTTEp —
KaK Karof, KONNEKTOp OCTaBnsioT CBO-
6oaHLIM).

CHayana Ha nnary MOHTHUPYIOT BCe

. 3NeMeHTHl, KpoMe pe3ncTopa R8 1 KoH-

pexcatopa C5. K eeixogmy nogxnio4alot
Harpyaky, Hanpumep, namny Hakanusa-
HuA MowHocTeo 100...200 Br. Bknioua-
10T YCTPOWCTBO B CETL YEpe3 pazpnenu-
TeNbHeiW TpaHchopMaTop U OCUMNNO-
rpacdom NPoOBEPSIOT HANUYME HA Harpys-
K& OCTPOKOHEYHbIX WMIMYNBLCOB Hanps-
XEeHUA CO CnapoM, COBNafalolmm C
OKOHYaHueMm NonNyBONHLI HANPAXEHWS
cetu. MNposepsioT, 4TO aMnAuTyaa wm-
nNynLCOB NOANAETCH perynupoBke nepe-
MeLeHneM ABUXKa NOACTPOEYHOro pe-
auctopa R5. YcranasnueawT 3ToT asm-
XOK B HWXHEE NO CXeMe NoNnoxeHue
¥ NOAKMIONAIOT KoHpeHcaTop C5, coeam-
HEHHBIA NOCNEAOBATENLHO C AONONHW-
TeNbHBLIM PE3NCTOPOM CONPOTHUBAEHUEM
10...20 OM, MOLWHOCTBIO HE MeHee
10 Br. HanpsixeHue Ha KonpeHcaTope
C5 ponxHO NNaeBHO BO3pacTaTh 3a He-
CKONBKO  CEeKyHn  npuMepHo Ao
290 B ¢ xapakTepHbiM CKa4ykOM B KOHLE.
Ecnu ato Tak, koHgeHcaTop C5 noaknio-
HaloT, HENOCPEACTBEHHO YOAANWE [ONoN-
HWTENbHBIA PE3UCTOP, W YCTaHaBNMBAIOT
peaucTtop R8. Nonbupaiot conpoTtuene-

© Hwe peauctopa R16 ana tpebyemoro

YPOBHA OrPaHU4eHUR BLIXOAHOTO TOKA.

Mockonbky nopor cpabatbiBaHus 3a-
WUTHl 1 MaKCHMManebHyl aMmnautyay
NYNLCAUMIA BLIXOAHOFO HanNpAXeHWs on-
penensioT oba Hanpaxenus AU u AUg,,
TO NPU YMEHBLLIEHUWN CONPOTUBNBHURA pe-
auctopa R2 yBenuuuBalTCA nopor
¥ "peskocTh” cpabarbiBaHus 3awmThl.
SkcnepumMeHTansHo nogbupas conpo-
TUBNEHWE PE3UCTOPA, MOXHO M3MEHWUTL
OTHOLIEHUE 3TUX HANPSXEHWH U A06UTL-
cs TpeGyeMoi Harpy3o4Hoi XxapaxkTepu-
CTUKW YCTPOWCTBA.

NUTEPATYPA

1. Mypaaxanad 3. OrpaHuueHmne Toka 3a-
PROKK KOHOEHCATOpa B CETEBLX BhiNpAMUTE-
nsx. — Paguo, 2004, Ne 10, c. 35, 36.

2. ©ponos A. OrpaHvyeHe TOKa 3apaakm
KOHAEHCATOPA B CETEBOM BhinpaMmuTene. — Pa-
awno, 2001, Ne 12, c. 38, 39, 42

Ot pepaxumm. Tpansucrop KT3157A
KT91154. Yerpoin Y00 TOTKIRGTS

Perynupyembiii ctabunusartop

Hanps>XXeHuUs C 3alluUTon

C. KAHbBIIMH, r. Xapsxos, YkpauHa

B naGopatopHeix 6noKax NUTaHus WHUPOKO UCTIONL3YIOTCH MHTEr-
pansHsie CTabunnu3arops! C PerynupyeMsiM BbiXOLHBIM HanpPiXeHn-
em. Yem Gonbwe WHTepBan perynuposksu, Tem 6onee yHuBepcanes
Taxo# 6n10K. ORHAKO NPH BKITIOYEHUMN MK BLIKJIIOYEHWM, Perynmpos-
Ke BbIXOAMOIro HanpsiXeHMs W B aBapWHHbIX CATYALMWAX BO3MOXHbI
6pOCKM BLIXOAHOIrO HANPSXEeHUs C aMNNTY RO, JOCTHI 0L el Mak-
CHManibHO BO3MOXHOIo Ana faHHoro 6noka sHavyeuus. Ecnv B atn
MOMEHTbI K HEMY NOoAKNoYeHa Harpyska, Tpebyiowan HanpsXeHus
NMLIb HECKONBKO BOMLY, 3TO MOXET BbIBECTH €€ M3 crpos. Kak
YMEHBLINTH BEPOSTHOCTL BO3SHUKHOBEHHUS Taknx BbIGPOCOEB Hanpsxe-
HUS, paccka3biBaeT aBTOP 3TOM CTaThy.

TabunNmM3aropbl HANPSXKEHWA HA MUK-

pocxemax cepwin KP142EH12,
KP142EH18 v aHanoruyHbix o4eHs nony-
NApHLL Y paguoniobuteneil, NOCKONLKY
OHW MPOCTHI B M3roTOBNEHUW WU yaoGHbl
B 9kcnnyaTaumi. Ha vx ocHoee cobupaioT
610KM NUTAHWUA KaK C PUKCUPOBAHHDBIM,
Tak ¥ C perynvpyemMbiM BbIXOOHBLIM HANpsa-
xeHuem. B nocneoHem cnydae 3vo, Kak
npaeuno, naboparopHuie 6N0Ku NUTaHWA.
MoebilweHve HAnexHOCTH ux paboTsl Oc-
TEETCA aKTyanbHON 33Ja4ei, NocKonbKy
OT 3TOF0 3aBUCUT WCMPABHOCTL Pasfvy-
HLIX YCTPOWCTB U NPUBOPOB, Ans NUTaHWA
KOTOPBIX W MCNONL3YIOTCH 3TW 6nokn. Hu-
e NpuBoAUTCS onucaHue crabunusaro-
pa ¢ perynMpoBKOii BeIXOAHOIO Hanpsxe-

BbixoaHoe HanpspkeHue crabunusaropa
perynupylot peauctopom R3. B BepxHem
o CXeme NONOXEHUW ABNXKA STOMO Pe3nc-
TOpa Ha BXOf, YNPaBneHWsl MUKDOCXEMb
DA1 nocTynaer HanpsaxeHue C BbiXO4a M-
kpocxembl DA2, noaTomy Ha Beixoge crabiu-
nusatopa HanpsxeHwe 6AM3ko K Hymo.
Mpy nepemeLLeH OBKKKa BHU3 (NO Cxe-
ME) HanpskeHWe Ha BXO4Ee ynpaeneHus
DA1 pacTeTt, NO3TOMY YBETMHMBAETCS M Bbl-
XoaHoe HanpsokeHue U,.. Ero snavenune
33aBYCUT OT COOTHOLLEHWA CONPOTUBNEHMA
peaucTtopa R2 1 BBEAEHHOrO CONpoTMBNe-
HuA peaucTopa R3: U, = 1,25(1+R3/R2) B.
MoaToMy NpM yKa3aHHbLIX Ha CXeMe HOMM-
Hanax 3NeMeHTOB MaKCUMANLHOE BbiXOM-
HOEe HanpsxeHue — okono 17 B.

DA1 KP142EH12A
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Hus o1 0 no 20 B. B HeM NpyMeHeHb! Tex-
HW4YECKUE pelueHns, HanpaeneHHble Ha
yMeHbllieHe BEepORTHOCTU BpPOCKOB Bbli-
XOAHOMO HANPSKEHUSA.

Cxema cTabmnusatopa HanpskeHus
nokazaHa Ha pucyske. OcHOBHOI 3ne-
MeHT — mukpocxema DA1 KP142EH12A
[1]. OHa nopnepxuBaeT NOCTOSAHHLIM
(oxono 1,25 B) HanpsxeHue mMexay ceo-
MM BbIXOOAOM W BXOOOM ynpasnexus. MNo-
aTtoMy ona Toro, 4tobel Okina BO3MOX-
HOCTb PEryNVYPOBATL BbIXOAHOE Harnpsxe-
Hue ot 0 B, Ha Bxon ynpasneHus Heo6xo-
OMMO nNoaaTte Hanpskerve —1,2...-1,3 B.
Ero ucTouHWUKOM CRyxuT crabunusarop
HanpsXeHUs OTPULATENBHOM NONAPHOCTU
Ha mukpocxeme DA2 KP142EH18A [2].

Wcnonbaya aty dopmyny, MOXHO onpe-
[ennTb HOMUHANBI PE3UCTOPOB ANA Nbo-
rO WHTEpPBana PErynupoBKWU BbLIXOOHOIQ
HanpsbkeHus. Cneayer ToNLKO Y4eCTb, YTO
TOK, NPOXOAOALLUMIA Hepes 3T Pe3ncTop.l,
nomxkeH Geite He meHee 3...4 mA. Kpome
TOro, MaKCUMAaILHO A0MYCTUMOE BXOOHOE
HanpaxeHne mukpocxembl DA1 pasHO
45 B, noatomy BLIXOQHOE HanpsxeHwe
BLINPAMUTENS, K KOTOPOMY OHa NOAKMIO-
4EeHa, C Y4eTOM HecTabunbHOCTU CeTeBo-
ro HanpskeHws, nonkHo ObiTb He Gonee
35...36 B. 3Haunt, 1 MaxkcumanbHoe Bbl-
XopHoe HanpsxeHue crabunuaartopa By-
Aet okono 30 B.

TpaxaucTop VT2 obecneyusaeT saum-
Ty Harpy3ku o1 GPOCKOB BLIXOOHOTO Ha-



MNPAXEHUA, KOTOPbie MOTYT BO3HUKHYTH
W3-33 CYLECTBEHHOTO YBENWYeHUn nepe-
XOAHOIO CONPOTUBAEHWUS MEXY TOKONPO-
BOOSLUMM aneMeHToM pesauctopa R3 wu
ero NOABWXHEIM KOHTAKTOM. Takue Hapy-
LWeHWs BO3MOXHLI B Mpouecce perynm-
POBKM UK NPY MEXAHU4ECKUX BOZOENCT-
BUSIX, HAanpumMep, yaapax wnu subpauvu.
Ecnu 310 NPOM30MAET, TO B COOTBETCTBUU
C NPUBEAEHHON Boille (GOPMYNOIA BbIXOLO-
HOe HanpsixeHve cTabunuaaropa pomxKHO
YBENWHWUTLCA BIIOTL A0 3HaueHus, Bnua-
KOro K BXxoaHOMYy. Ho B 3ToMm crabunusaro-
pe TOK, NPOTEKaLWMIA Yepes PesvcTopbl
R2, R3, noctynut 8 uenk 6assl TPaH3uCTo-
pa VT2, oH OTKPOETCA U Ha BXOAEe ynpae-
neHus Mukpocxembl DA yCTaHOBUTCA Ha-
npskeHue, BNU3Koe K HyMo, NOaToMy Ha
BbIXOAE CTAabMNU3aTopa HanpsikeHwe He
npesbicut 1,3...1,5 B.

Tpanauctop VT1 3awpmuaer Harpysky
OT GPOCKOB BLIXOAHOTO HaNPSKEHWA Npu
BO3HWUKHOBEHUM ABapUMHOW CUTYauumn
B Lenu cTabunuaatopa Ha MUKpOCXeme
DA2 unu npu BIKOHEHUN (BBIKITIOHEHUW)
6noka nuraums. B aTomMm chy4Yae BO3MOXHa
cUTyauus, Korna crabunuaarop Ha MUKpPO-
cxeme DA2 BpeMeHHO WK NOCTOAHHO He
paboTaer, HanpsXeHWe OTPULATENLHOW
NOASPHOCTY HA €ro BbIXOAE OTCYTCTBYET
¥ ToK Hepes peaucTopbl R2, R3 He npote-
kaeT. 310 gonxHo Bbino 6bl NpuBECTW

K BGECKOHTPONLHOMY YBEAWYEHUIO BbIXOM-
HOro HanpsokeHws crtabunuaartopa. Ho B
Takom cny4ae yepes peavctop R1 va Baay
Tpaxauctopa VT1 nocTynuT HanpsxeHue,
NPy KOTOPOM OH OTKPOETCS M Ha BXoAe yn-
paeneHus mukpocxembl DA1 ycTaHoBUTCH
HanpsbxeHve, ONU3KoEe K HYNo, No3ToMy
BbIXOAHOE HanNpsXeHWe He NpPeBbICUT
1,3...1,5 B. B HoOpManbHOM COCTOSIHUM
TOK, NpoTekawowmii Yepea pesnctop R1
v avoaps VD1, VD2, cospaer Ha 6aae TpaH-
aucTopa VT1 Hanpsxenre, Bnm3koe K Hy-
no. MNoatomy TPaHsUCTOP 3aKpbiT U HEe
BAUKeT Ha paboTy cTabunmuaaropa Ha MYK-
pocxeme DA1.

B cTabvnu3atope MOXHO NPUMEHWTH
xoHaeHcaTopel K50-35 unn aHanoruyHbie,
HO BCE Xe XenarensHo, 4Tobbl KoHAeH a-
Top C3 6bin HEMNOASPHLIM, MOCKONBKY
B 2BapPWHBIX CUTYaLIMRX Ha HeM BO3MOXHO
nosieneHvie HanpsxeHus obpaTHoil nonap-
HocTu. MocTosaHHble peswcTopbl — MITT,
C2-33, P1-4, nepeMeHHbIin pe3ncTop aon-
¥EeH VMETb HAOEXHYI0 KOHCTPYKUMIO, No-
nohpeT npoeonoyHelid MNMNB Nk ananoruy-
HbilA, ¥ KOTOPOro BLIBOABI MPUNasHs Min
npuvBapeHs K NpoBonoyHoii obmoTke. Me-
pPEMEHHBLIE PE3VUCTOPRDI, Y KOTOPbLIX BLIBOALI
NpuUKnenaHbl K TOKONPOBOASLLEMY BN1eMEH-
Ty, Hanpumep Cr-1, npumenaTs Hexena-
TensHo. Avoasl — mobbie manorabapuTHeie
KPEMHWEBLIE BoiNpAMUTENbHLIE (Cepuii

K103, KO105) wm mmnynscHbie (cepuii
K521, K[522), tpanauctopel —KT3102 ¢
NoBbIMY BYKBEHHLIMW MHOEKCAMM.

B kayecTeBe WMCTOYHWKOB BXOAHOMO Ha-
npsxeHua cTabunusaropa MOXHO WC-
fONb30BaTL BLINPAMUTENW Ha AMOOHLIX
mMocTax. Crnaxuearolive KOHOEHCaTOpb
HE MCNONb3YIOTCA, NOCKONbKY MX (YHKLMK
BLINONHAIOT xoHaeHcaTopbl C1 w C2. Mo-
Huxaowwe TpaHchopmaropel — TH42,
TH46, TH52. Hanpsxenwe 25...30 B Mox-
HO NOAY4YUTb, ECNU BLINPAMUTE HanNpsxe-
HUE TPEX NOCNEN0BATENBHO COSANHEHHBIX
06MOTOK, a 8...10 B — opHOiA.

JIns Toro 4yrobbl caenaTh aHaNOrM4HbINA
cTabunvaaTtop C OTPUMLATENbHLIM BhIXOA-
HbIM HanpAXeHWeM, CneayeT MNOMEeHATH
NONAPHOCTE BKNKOYEHWS KOHAEHCATOPOB,
OMOO0B, BXOOHBIX HANPFXEHWA, NOMEHATL
MECTaMK MMKPOCXEMBI M 3aMEHWUTL TpaH-
aucTopsl Ha KT3107 ¢ niobbimm GykBeHHbI-
MW MHOEKCAMW.

JIUTEPATYPA

1. Hedenos A., Nfonoensa B. Mukpocxems
KP142EH12. — Pagwo, 1993, Ne B, c. 41, 42.

2. Hedepnor A., lMonoswHa B. Muxpocxe-
mbl KP142EH18A, KP142EH186. — Paawo,
1994, Ne 3, c. 41, 42.

Penakrop — M. Hevaes, rpaduma — M. Hevuaes

MouwiHble noneBbie
nepexsoyYaTesibHble TPaH3UCTOPbI
Kak ctabunusartopbl

M OrpaHUYnNTEN HanpsaXxXeHus

M. HEYAEB, r. Mocksa

Muorne paguomoburenn LUMPOKO MCMNONb3YIOT B Pa3NUYHbIX yCT-
poficTeax nepeknioYaresibHbie MOLHbIE [M0JIeBble TPaH3HUCTOPbI
C MHOYLMPYEMBIM KaHanoMm. ABTOP CTaTbH, ITOMELLEHHON HUXE, CHH-
Taer, 4o 06AacTh NPUMEHEHMsI ITHX NOAYNPOBOAHUKOBbIX NPNGOPOB

Moxer 6biTh paclwnpeHa.

€4b B CTATLE NOWAET O NONEBLIX TpaH-

3UCTOPax C UHAYLIMPYEMBLIM KaHANOM.
Mpy OTCYTCTBUM YNPaBNSIOWEro Hanps-
XEHWUS 3aTBOP—WCTOK NPOBOASLMA Ka-
Han Mexly MCTOKOM U CTOKOM Y HUX Npak-
TUHECKM OTCYTCTBYET WU CONPOTUBAEHWE
WCTOK—CTOK O4eHb Benuko. Kanan Haum-
HaeT ¢opMUPOBaTLCA U MPOBOOUTL TOK
Vb NPW YNPasnsioWeM HanpsxeHuu,
HOnbLLIEM HEKOTOPOro 3Ha4eHns, HasbiBa-
emMoro noporoebiM HanpsixeHuem (Uq).

Takve TpaHauctopbl ([1], Hanpumep)
npepHazHayeHs! Ans paboTel B YCTPOACT-
Bax KOMMYTALMW, UMMYNLCHBIX Bnokax nn-
TaHuA B KayecTse NpepbLiBaTenei Toxa,
HO NPUrOAHLI U ANA N3rOTOBNEHWS NINHEeN-
HbiX cTabunuaaropoB Hanpsxexnwa [2],
MOLLHLIX younuTenei curHanos 34 u paxe
BY ycunurenei MOLHOCTY ANA TPaHCHUBE-
poe. [eno B TOM, 4TO 3TWU TPaH3UCTOPb!,
HapAgy C ManbiM CONPOTUBAEHWMEM OT-
KPbITOro KaHana (CoTbie N ThiCAYHLIe A0NN
oma), obnapaloT pRooM APYruxX LEHHbIX
KayecTB — GONbLLICH KPYTU3HOW nepega-
TO4YHOW XapakTepucTuku, BonblMK TO-

KOM CTOKa (QEeCcsTku amnep) ¥ MOLUHOC-
Tet0 {100 Bt 1 Gonee).

YKazaHHble CBOWCTBA MO3BONAIOT WC-
NONL30BATEL 3TN TPAH3UCTOPL! B KaYecTse
MOLUHBLIX CTaBUNUTPOHOE (B TOM 4ucne
W perynupyembix) Unv orpaHuuMTeneil Ha-
ApsXeHWs (B TOM YKCNE U NePemMeHHOro)
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Ha kakon-nubo Harpyake. Cxema Broye-
HWA TakMX TPaH3UCTOPOB Kak aHanoro.
crabunuTpoHa nokasana Ha pue. 1. ban-
nacTHLI peavctop R1 COOTBETCTBYIOLLMX
CONPOTHBNEHNSA U MOLLHOCTK 30eCh Urpa-
€T Ty Xe pofik, YTO U B NapameTpUYecKoM
crabunmuaarope ¢ 06biHBIM CTaBUNUTPO-

HOM. Ha puc. 1,a nokasaHa cxema BKHO-
YeHWs TPaHaucTopa € N-kKaHanom, a Ha
puc. 1,6 — C p-xaHanom.

Mpn yBenuueHur BXOAHOTO Hanpsxe-
Hua U, BuixogHoe U,,, Takxe yBenvuvea-
erca. B MOMEHT, Korga BeIXOJHOe AOCTU-
raeT HanpsXXeHUs OTKPLIBAHWA TPaH3uc-
TOpa, TOK CTOKa YBENWYMBAETCSH, N3-3a Ye-
ro yeenuyeHme Hanpsbkenun U, pesko
3amennsetcs. bnaropaps GonbLWOR Kpy-
THU3HE NEepefaToqHOW XapakTepucTUKU
TPaH3aUCTOPa NPY U3MEHEHWW TOKa B LUK-
pokmx npepenax Hanpsxenwe U, nog-
nepxueaercs 86NM3K NOPOroBoro Hanps-
KEHWS.
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Ha pmc. 2, kak npumMep, NOKasaHbl
BONbLT-aMAEPHbIE XapaKTepPUCTUKK aHano-
ra ctabunuTpoHa, NOCTPOEHHO 0 HAa TPaH-
3UCTOPE Tpex TUNos. TpaH3aucTop.l, Y KO-
TOpbIX B M3PKVPOBKE NPUCYTCTBYET BykBa
L (oMM npegHazHayeHs ana paboTsl ¢ yn-
PaBNAILWMI  CUFHANaMKM  NOMMYECKUX
YPOBHEN), MEIOT MEHLLLIEE 3HAYEHWE Ha-
npsxeHua crabunuaauun.

Npadmkm NOKasbLIBAKOT, 4TO Y TPaH3UC-
Topa ¢ 6onblueil KpyTU3HOW nepeaaroy-
HOW XapakTepuCTMKM KPYTH3HA nogbema
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paboyero yyacTtka mMeHbiue. Temneparyp-
HBIA KO3 PUUMEHT HaNpAXeHUs cTabunun-
3aUmM HeBenuK w oTpULaTeneH. Tax,
ana Tpanauctopa IRLR2905 npu yeenvye-
HUKM Temneparypbl Kopnyca or 20 go
100 °C Hanpsketve ymeHbwaercs ¢ 2,37
A0 2,25 B, 4T0 MOXHO CYMTATb BMOMHE
YOOBNETBOPUTENBHBIM.

Taxum 06pa3om NOPOroBoe Hanpsxe-
HWE MOXHO pacCMaTPUBATE KaK Hanpsaxe-

Puc. 3

Puc. 4

Hue ctabunuaaummn awanora ctabunuTpo-
Ha. Yem MeHbLe CONPOTUBIIEHWE OTKPbI-
TOro KaHana Tpasaucropa v 6onelie Kpy-
TU3Ha, TeM crabunbHee BLIXoAHOE Hanps-
xeHue. Npu 3TOM BONLT-amnepHan xapak-
TepwcTrka aHanora Gyner Gonee Nonoroi,
a ero avddepeHUManbHOE CONPOTHBNE-
HME — MEHbLUE.

Ana Tore 4to6bi NOBLICKTL CTABWNL-
HOCTb BbIXOAHOrO HanpsXeHusi, B aHanor
cTabunUTpoHa MOXHO BBECTU AOMONHW-
TenbHblil peancTop R2, kak nokaszaHo Ha
puc. 3. ConpoTuBneHue 3TOMo Pes’uncTo-
pa onpenensior cnepywwuvm obpazom.
Ecnv npr naMeHeHnn ToKa BO BXOOHOM Lie-
v Ha Al Hanpsoxenue U, yBeNMYMBaercs
Ha AU, To TpeGyemoe conpoTtueneHve
R2=AU/Al. inn npumepa Ha pvc. 2 noka-
3aHa WTPpUXoBoi nuHuelt BAX Ha TpaHauc-
Tope IRLR2905, Bknio4eHHOM MO Cxeme Ha
puc. 3, NpU CONPOTMBNEHWM pE3ncTopa
R2 =0,1 Om. BugHo, 410 paboqmii ynacTok
XEPaKTepUCTHUKN NPaKTUHECKK NrOpU30oHTa-
neH. YeenuueHve conpoTUBNEHUs Pesvc-
Topa R2 cBEpX pacHeTHOro NPUBEAET K TO-

. My, 4TO pabounii y4acTOK KPUBOI CTaHer

CNafamwmm, T. . Npu YBENUYEeHUN ToKa
4Yepes TpaH3uCTop HanpsxkeHue U, BGynet
YMEHBLUATLCA.

MuraHwe 3aTBOpa TPaH3UCTOPA OT pesu-
CTUBHOIO [Ae/MTENsi HanpskKeHWs, KaKk 3To
NOKa3aHo Ha puc. 4, NO3BOASIET NONYYUTL
perynMpyemblii aHanor crabunurpona. Ero
HanpspkeHre cTabinmM3almi MOXHO Bapbk-
poBaTb MameHeHrem koahduLneHTa gene-
HUSI 3TOrO Jenurens. 3Hasd HanpsbkedHue
cTabunuaaumm MCxXogHOro aHanora crabu-
JNIMTPOHA, MOXHO OMNpeaenvTb BbiXooHoe
HanpsxeHue yana: U... = U, (R3+R4) / R4
WnNKn NO 3aaHHOMY BbIXOOHOMY Hanpsxe-
HWIO HaiTK TpeByemoe ConpoTUBNEHWE pe-
auctopor R3 u R4. Otmetum, yto U, BCe-
ma Gonblue, 4eM VCXOAHOE HanpsPKEeHWe.
Ha pwc. 2 WTpUXNyHKTUPHOR NMHWEA NoKa-
3aHa BOMLT-aMNepHas XapakTepucTvika Ta-
KOMo aHanora crabunuTpoHa npy Mcnoss-
30BaHMM B Hem TpaHuauctopa IRLR2905
u pesuctopos R2 = 0, R3 = R4 = 10 kOm.
Y perynupyemoro ctalunuTpoHa, oaHako,
AnddepeHumansHoe CONPOTUBIEHWE Tak-
*E YyBENUYMBAETCH NPOMNOPUMOHANLHO Bhi-
XOAHOMY HaNPSXEHWIO.

Ha npakTuke ans NoBLILLEHWS YCTONYM-
BOCTM paboTel aHanora crabunuTpona He-
obxoammo, 4ToBel Bee coeguHeHns Bbinmn

MUHUMaSIBHOM ANWHEI, @ K BLIBOAAM CTOKa
WM UCTOKA cneayer npunasts 6NoKMpoBoY-
HBII KEPaMUYECKUIA KOHAEHCATOP eMKOC-
Toi0 0,1 mk®d. TpaHaucTop HeoBxooumo
YCTaHOBMTL HA TENNOOTBOA, Pasmepbl KO-
TOPOro A0MKHLI COOTBETCTBOBATL pacce-
MBAEMOU MOLLIHOCTH.

OnucaHHbie yans MOTYT BLINOAHATH
DYHKUMKM  OFPaHVHUTENS  HANPAXEHWUS.
Ans aToro wcknioualT peauctopsl R1
w1 RZ2. HanpskeHne orpaHnyeHns ycTawas-
NMBAIOT € NOMOLLLIO PE3UCTUBHOIO AENM-
TENA, KaK Noka3aHo Ha cxeme puc. 4. Ho
npyM 3TOM HEOGXOAWUMC Y4MTHLIBATL Npe-
[enbHO AONYCTUMBIE 3HAYEHWs Napamer-
POB MCMNONL3YEMOro TpaHaucTopa. Takon
OrpaHUyYUTENL HANPAXEHWS COBMECTHO
C NnaBk¥M (MNW CaMOBOCCTaHABNUBAIO-
WMMCA) NpenoxpaHuTeneM MOXHO Npu-
MEHHATL ANA 3alMTe pa3nuyHok paavoan-
napatypsl OT MPEBLILLEHWUS NUTAIOLWEro
HanNpsXeHUs,

Ans NoCTpoeHWA orpaHuunTens nepe-
MEHHOI0 HanpsiXeHus Heobxogumo wc-
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noneL30BaTh [Ba TakuxX YCTPOCTRa,
BK/IOYEHHBIX ~ BCTPEYHO—NOCNEenoea-
TENbHO, Kak NokKasaHo Ha pMc. 5. Kax-
Ablil U3 paccMaTpUBaeMblX N-KaHanbHbIX
TPE@H3UCTOPOB MMEEeT BCTPOEHHLIA 3a-
WWTHBI auoa, BKNIOYEHHBIA aHOLOM
K UCTOKY, @ KaToAoM — K CTOKY (A8 TpaH-
3WUCTOPOB C Nn-kauanom). MNMoatomy TpaH-
aucTopbl GyayT paboTtate NOoOYEpEeaHo:
npy NoONOXWUTENLHOM nonyeonHe — VT1
W 3aumMTHLIR Avog TpaHaucTopa VT2,
a nNpu oTpyuarensHoil — VT2 u guog VT1.
HanpsikeHve orpaHMyYeHus ycTaHaBamea-
0T C NOMOLLBIO PE3UCTUBHBIX AENUTENEn
HanpsxeHus R1R2 n R3R4.

Taxum 06pazo0M, MOLLHLIE NONeB.LIe ne-
peKnoYaTensHble TPaH3UCTOPbL! MOXHO
C YCNexom Mcnonb30saTk 419 NOCTPOeHWUs
napannensHeix crabunmaaropos M orpa-
HUYuTEenen HanpspkeHus. O4eHb BaXHO TO,
HYTO MUHUMANBHOE 3HAa4YeHUe HanpsXeHWs
ctabunuaaum HaxoguTCH B npepenax
2...3 B, 4TO 3aTpyOHWUTENBHO MONYYWTb
npy  UWCNONL30BaHWKM CTAabUNUTPOHOB.
Kpome TOro, Tok crabunuaaumm Takoro
cTabunUTpoHa MOXEeT OOCTHraTe eaMHWL
W AecATKOB aMnep, a MOLHOCTL — AECHAT-
KOB BarT.
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Perynatop ocBeLwieHus
C ANCTAHLUMOHHBIM YyrpaBJ/ieHUeM

M. LUAMCPAXMAHOB, r. TonearTu Camapckoii o6n.

Mpepgnaraemsiéi Npubop yMeeT He TOMbKO BKTIOYaTh M BLIKMOYaTh
ocBeLlyeHMe, HO W PerynupoBaTe ero ApxocTb. OH UMeeT U [QONOSHK-
TeNnbHyl0 QYHKLNIO — UMUTUPYET NPUCYTCTBME XO3SEB B KBapTHpe,
nepuoguYeck Ha HEKOTOpoe BpeMsi 3axmras cser. Perynsrop
BKTIOYAIOT AOC/EAO0BaTenbHO C NaMnaMu ynpasnsemMoro MM cse-
THUAbHUKE, Kak OObIYHbIN BriKmioYaTens. lMoaBoauTe K HEMY eLye Ka-

kue-nubo npoeoga He Tpebyercs.

AucranymonHoe ynpasneHwe PerynsropoM BO3MOXHO C MOMO-
wso NAY moboro 6sitosoro npmbopa, npuyYem [NA YyNpaBieHMs
MOXHO BbIOpaTe mobbie KHOMKK, He NepenporpamMmmMupys MUKPOKOHT-
ponnep perynaropa. Ha xkomaHgbl, NnogasaemMbie OCTANLHLIMH KHOM-
xamu unu ¢ NAY apyroro Tvna, perynsarop pearuposars He byger.

y:mﬁmao yNpaenexusa paanuyHoil an-
napaTypoit 1 MexaHMamamu Ha pac-
CTOSHMM oveBwaHO. B HacToswee BpeMs
no4TH BCA ObLITOBaA TexHWka (Tenesmso-
Pbi, My3blKankHbLIEe LEHTPBI, BUOSOMAarHm-
To¢oHbl, DVD-npourpeiBaTeny, KOHAM-
uvoHepsl) o6opynoBaHa cucTemMoit ovc-
TaHUMOHHOro ynpasnenus. B npopaxe

MMEIOTCS! M TaK HasblBAEMbIE OUMMEPbI
(ycTpoiicTBa, perynupylowmne ApKoCTh
OCBETUTENEHLIX TaMN) C AUCTAHLIMOHHLIM
yrnpasneHuem.

Perynatop ocBeweHus ¢ 1Y HeTpyaHo
cAenatb CamOCTORTENLHO, MNPUYEM Xe-
narenbHO UCNONL30BATL YXE MMEIOLLMIA-
ca B Hanuuuu MNAY. Camuiil npocToit Ba-
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PWaHT — perynaTop, 0AWHaKOBO pearvpy-
10WMIA Ha mMobyro KOMaHay, NopaBaemyio
¢ nomotuso nioboro NAY. Maexwli ero He-
pocrtatok — cpabarkiBaHue OT KOMaHg,
rnopaeaemMbix NPy Mcnonsaosanuu NAY no
NpAMOMY Ha3Ha4veHuio 6e3 BCAKoro Hame-
pPeHWs U3MEHUTL OCBelleHve. BeeaeHwe
3aaepxku cpabarTeiBaHus Mano NoMoraer,
TaK Kak, Hanpumep, Npyv perynuposaHud
rPOMKOCTM 3ByKa COOTBETCTBYIOLLYIO
kHonky NMAOY ynepxuvealoT HaxaToin no-
BOSILHO [ONTO.

XOpowwmii peaynsTaT MOXHO NONY4UTE,
BbiGpae Ana kaxaon GyHKuMM perynsatopa
onpenenexHylo knonky NAOY. Ho ans atoro
npu paspaboTke NPorpamMmbl MUKPOKOHT-
ponnepa HeobxoaMMo TOYHO 3HaTh ¢Gop-
Mar KomaHg, nocbinaemsix MNAY npu Haxa-
TUSX Ha 3TW KHONKKU. Xopowo, ecavw MAy
paboraet ComMacHO U3BECTHOMY NPOTOKO-
ny RC5. Ecnu xe nynsT ApYyroi cucTeMs,
TO TOrAa NPUAETCS NPOBECTWU CEPLE3HYIo
paboTy no usy4eHuio ero UK noceinok.

CaMbiM yaayHbIM MHE NOKA3a/CH Bapu-
@HT, NPV KOTOPOM B Mporpamme MUKpO-
KOHTpOANepa, ynpaensiowero perynato-
pom, N H 0cobulii pexum ca-
MOCTOSITENBHOTO aHannaa komaHg Y v ux
3aNOMUHaHUA O01R AanbHerWero Wenofe-
30BaHWA. MmenHo Tak paboTtaer npeana-
raemoe yCTponcTeo.

Wcecneposanve Heckonekmx MAOY pas-

NM4HBLIX PUPM NOKasano, 4To dopMupye-
MblE€ UMW CUMHaNB AIOBONLHO CUNLHO paa-
nvHaloTes. HekoTophie NynsTs reHepupyoT
NepPUoAUYECKIM NOBTORSIOLLYIOCA MMMYNbC-
HYIO nocnepoBatensHocTe. fipyrue nepe-
A2I0T KOMaHay OAHOKpaTHO, a panee —
O[MHO4HBIE UMIMYNbCHI, CBUAETENLCTBYIO-
wMe, YTO KHOMKa OCTaeTCH Haxartoi. Tem
He meHee, Gnarogapa paspaboraHHoMy
ABTOPOM OPWUIMHANBLHOMY anropuTMmy, 3a-
Aa4a MCRoNb30BAHWS! PasHbIX MYNLTOB pe-
weHa.
Kak HM CTpaHHO, CaMmbiM CNOXHBIM ANS
naeHTUdMKaLMKM okasancs npotokon RCS.
B ero komaHaHOM NOCLINKe MMEETCH pas-
PRI, N3MEHSIOLLWA CBOE 3HaYeHWe OT Ha-
HaTUA K HaxxkaTvio KHonku. Mpobnema Geina
peleHa NponNycKOM NepBbiX TPex pasps-
0B NOCLINKM — ABYX CTAPTOBLIX U UAMEHSA-
oLlerocs. BocnpyHUMaeTcs NLb OCTaNb-
Has 4aCTb KOMaH/bl, NPUYEM 3TO HE NOBNK-
AN0 Ha MaeHTUGUKaAUMIO KOMaHA, nepeaa-
BaeMbix COMMacHO APYriM NPOTOKONAM.

CxemMa OMCTAHUMOHHOMD perynatopa

oceeuleHus nsobpaxe-
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Ha Ha puc. 1. NpuHumn
perynmpoBaHusa sipKkoc-
TW OCHOBaH Ha OTCeYke
€ NOMOLLBIO CUMKCTO-
pa VS1 vactv nepuoga
NUTAIOLWEro namny ne-
pemMeHsoro Toka. MK
AT90S2313 (DD1) BbI-
BpaH 8 KaYecTBe OCHO-
Bbl Npubopa ucxoana wa
TOro, 4TO, UMER He-
Gonblwmne  rabaputol
¥ CTOMMOCTb, 06nana-
€T [J0CTaTo4HbIM 06be-
MOM namaT 1 pabora-
er npu MHUHWMaNBEHOM
HanNpPsxXeHun nUTaHus
2,7 B. UmenHo Takoe
HanpskeHue nocTyna-
er Ha MK, korga ycra-
HOBREHa MakCUmManb-
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PAOMO Ne 2, 2007

HanpsxXeHus Ha cumucTope VST muHu-
ManbHO. HacToTa BHYTPEHHEro TakToBOro
resepartopa MK 4 MIy (mMakcumansHo oo-
nycTumas npu HanpsekeHud 2,7 B) 3apana
KBapLeBLIM pesoHatopom ZQ1.

MecrHoe ynpasneHue BeayT C nomo-
e kHOMoK SB1 v SB2. MepBoit M3 HUX
BKNIONAIOT CBET M YBENWYMBAIOT €ro sip-
KOCTb. BTOpO# yMEeHbLLLBIOT SPKOCTE U Bhi-
KJIIOHAI0T OCBelLeHe.

Moayms MK npuemuvka B1 npvHmumaer
u gemonynvpyet MK curHansl, uanyqaemble
nay. Peaucrop R1 w xonpgeHcatop C1 —
DUNLTP B LIENKU NUTaHUA Moayns. [eyxuseT-
HbliA cReToamon HL1 cnyxuT nHOMKaTopom
pexuma paboTel perynatopa, a peavucTops!
R2 1 R3 OrpaHrvyMBaIOT TOK, NPOTEKAIOLLMIA
Yyepes KpucTannel ceetoamopa. Peauctop
R4, nognepxvBan Ha BXOAE Ha4aILHOR YC-
TaHoBkk MK BBICOKWIA NOrMYECKUIA YPOBEHb
8 paboyemM pexwvime, He BNVAET Ha ero pabo-
TY BO BPEMA NPOrpaMMUpOBaHUA.

Uens R7TRBCT7 dopmmpyeT CUrHan cuH-
XpoHU3aLmn paboTel NporpaMmesl ¢ nepe-
MEHHLIM CEeTeBbIM HanpsokeHuem. Ox no-
cTynaeT Ha BeiBog, 6 MK, cnyxauiuii 8 nas-

HOM ChyYae BXO00M 3anpoca npepbisaHns
INTO. Tak kak Ansi OTKPLIBAHUA CUMUCTOPA
B o6oux Nonynepuoaax CeTeBoro Hanpsxe-
Hus Tpebylotcs pBa umnynbea, 1o MK,
chOpMMPOBaB NEPBLIA UMNYNLC BO Bpe-
MEHHOW NO3WLUMK, COOTBETCTBYIOLLEH 3a-
[AHHOA APKOCTH, NOAAET BTOPOIA POBHO Ye-
pe3 10 MC — NonoBuHY NEpUoAa CETEBONO
HanpsXeHWs. 3TOT WHTEpPBan nporpamma
OTCYMTBLIBAET UCXOAS U3 M3BECTHON HYacTo-
Tbl TakTOBOrO reHepatopa MK. OTkpeiBaio-
e UMYNbChl NOCTYNAKOT Ha YNpaBnaw-
wmiA anexTpos, cummctopa VS1 © coeawn-
HEHHbIX NapannensHO A8 YBeNMHeHUA Ha-
rPYy304HOM CNOCOBHOCTH BbIXOAOB NopTa B
MK 4epes orpaHnumTensHbIM peanctop R5.

Yaen nutanua perynatopa cobpad no
GecTpaHcOpMaTOPHOI CXeMe C racaLLum
koHgeHcatopom C6. PeaucTop RE orpamn-
YMBaET TOK 3apsAKKU STOr0 KOHOEHCATopa.
Mynscupylowee HanpsxXeHue, orpaHuyeH-
Hoe cTabunurpoHom VD2, 3apsixaer KOH-
peHcaropb C3 u C4 yepes ppop VD1,

KoHtakTel pasvema XT1 cnyxar ans
BK/MOYEHUA PErynaTopa 8 ynpasnsemyio
uenb (NocnegoBaTensHo C namnoi Haka-
nuBaHuA Ha 220 B).

OOHOCTOPOHHARN NeYaTHas nnara pery-
nATOpa OCBeLweHWus, W3obpaxeHHan Ha
PMC. 2, N3roToeneHa us PpoNbLrMpoBaHHO-
ro crexnotekcronurta. MMkpokoHTponnep
DD1 (B kopnyce /s NOBEPXHOCTHOro
MOHTaxa), Mogyne UMK npuemuuka Bi,
ceetopmon, HL1, xHonku SB1 1 SB2 mo-
TUPYIOT Ha CTOPOHE NEeYaTHLIX NPOBOAHK-
KOB NNaTtkl, OCTaNbHbIE 2NEMEHTEI — C ee
06paTHOi CTOPOHLI.

Paamep v popma nnarel esibpaHsbl Tak,
4TO e Nerko MOXHO PasMecTiTb B UMEIO-
LLIEMCA B CTEHE CTaHAapTHOM yrnybneHum
Ans ebikmioyatens. Jsa oTeepcTus auame-
TPOM 3 MM NpPenHasHayeHbl 18 BUHTOB,

| Kpensawwmx nnaty K ganslnaxeny, B CBOK

o4epenb 3aKPenNieHHoN Ha cTeHe MobkbiM
yooGHeim cnocobom. Perynstop cnepyer
YCTaHOBUTL TakK, YTobbl kHonka SB1 okasa-
nack B sepxHeit, a SB2 — B HUXHel yactr
danblunaHenu.

Bmecto mopyns TSOP4136 nopoiper
noboin Apyroi, HACTPOEHHLIA Ha Npuem MK
WMNYMNBECOB € HacTOTOM NoBTOpeHun 36 k.
JeyxuUpeTHbiA ceeToamon KUMA18B-M no-
NYCKaeTCsA 3aMEHWUTE OBYMSI OTAENbHBIMA

pasHoro useta ceederus. Tpebyiowanca
AR STOFO KOPPEKTUPOBKA NeYaTHOM Nnatsl
oMeHb HeaHauuTensHa. Aunog 1TN4007 mox-
HO 3aMeHuTL MIOOLIM BLINPAMUTENEHBIM.
MowHocTe pesuctopa R6 n pabouee Ha-
npsxeHue koHpeHcaropa C6 (K73-17) He
AomKHL BbITh MEHEE YKa3aHHbLIX Ha Cxeme.

B HanaxuBaHum NpaBunbLHO COBPaHHLIN
PErynsaTop HE HYXA3eTCA U HauvHaer pa-
6oTaTk cpasy nocne NoAayy NUTAIOLEro
Hanpsbkexms. EQUHCTBEHHAn pekomeHpa-
LM YCTAHOBMB Ha Ne4aTHYIo NNary ToNbKo
BNEMEHTHI Y32 NUTaHKs, NPUNasTe MeXay
KOHTaKTHBIMW MNowankamu, npegHasHa-
yeHHbIMKU ana euieopos 10 m 20 MK DD1,
peaucTop HomuHanom 47 kOm. Brooums
perynaTtop B CeTb NOCNeAoBaTensHo C
Namnoi HakanuBaHusl, M3MepPsIOT NoCTO-
AHHOE HanMpsXXEHUEe Ha 3TOM Pe3ucTope.
Ecnm oHo okono 5 B, npubop MOXHO OT-
KJMOYUTE OT CETU U NPOJOMIKUTE MOHTaX.

Monb30BaTLECA PerynsaTopoM npocTo.
lMocne noaxmovYeHWn K CEeTU OH aBToMa-
THUHECKM NEPEX0ONT B PEXUM “"XO3AWH No-
ma" — muraiot oba kpucTanna CEReToaMo-
fa HL1, a B noMeLleHnn kaxable YeToipe
Yaca Ha non4Yaca BKNKYaeTcs CBerT.
B8 3TOT Xe PeXWUM PErynaTtop MOXHO ne-
peBecTW, OAHOBPEMEHHO HRXAaB Ha KHOM-
Kk SB1, SB2 v ypepxuBas ux B TeYeHue
5 c. Bbixog 13 Takoro pexmuma — KpaTko-
BpEMEHHOE HaxaTue Ha niobylo KHOMKY.
C NAY 3101 pexmum OTMEHUTL HENL3A.

Ecnv BLICTPO HaxaTte Ha kHonky SB1
BoceMb wnw Honee paz nogpsa, npubop
Ha 10 c nepeilpeT B pexum NporpamMmMu-
poBaHus komaHae MNAY, 0 4em curHanuau-
pyeT MUrarouMii 3eneHslit CBETOOWOA.
MpuHATan B 3T0 Bpems komaxna Byaer co-
xpaHeHa B namatn MK kak skeuBaneHTHas
Haxatmio Ha kHonky SB1. lNocne arvoro
(vnn no ucteuenun 10 ¢, ecnu KOMaHakl
He 6bino) peryn\atop BepHETCH B paHee
NeiCTBOBABLLWA PEXUM.

AHanormyHeiM cnocobom 3anuckiBaloT
B NamsTe kKomaHgy MAY, skeuBaneHTHyIO
HaXaTMio Ha kHonky SB2. OueenaHo, 4TO
BbIOUPaTL HYXHO KOMaHAbl, peaxko Tpeby-
OWMeCcs ANA yNnpaeneHus YCTROWCTBOM,
ANA KOTOPOro NpeiHasHaYeH ucnonsaye-
MBliA NyNeT.

JAna Toro 4To6bl BKNIOYUTE OCBELUEHWE,
JIOCTATO4HO HaXkaTk Ha KHOMKyY SB1 unu Ha
SKBMBANEHTHYIO et kHonky TNAY. Apkoctb
HapacTaeT A0 MakcuUMansHoW npubnuam-
TensHO 3a 1c. 310 npoaneBaeT CpPOK
cnyx6bl namMnbl. BeIKMIOYa0T CBET HaXaTn-
em Ha KHONMKY SB2 vnu Ha aKBUBANEHTHYIO
e kHonky NAY. ApkocTe cpaay e yMeHb-
WHTCH NPUBNM3UTENLHO Ha HETBEPThb, 3a-
Tem 3a 30 c coper Ha Het. Byper sknoseH
aeneHul ceetogmog. [1na 1oro HTobl yC-
TAHOBUTL XENaemylo APKOCTb CBETa, HEKO-
TOpoOe BpemMs YOEpXWBANTEe COOTBETCTBY-
IOLLYIO KHOMKY HakaToi. B MOMEHT ee oT-
nyckaHus sSpKocTe ByaeT sadukcuposaHa.

Mpuem nioboro WK curuiana perynarop
OTMEYaEeT MUraHUeM KPacHOro CBeToamo-
na. 3tum yao6HO NoNb30BaTLECA AR Npo-
Bepkw ucnpasHocTy MNAY. Pabora perynsa-
Topa npoeepeHa ¢ MAY ¢upm SAMSUNG,
PHILIPS u LG.

Pegaxrop — A. Qonrwd, rpaduka — A. Hoarwi

COBEHHOCTL COTOBbIX TenedoHOB —

OKa3bIBATLCA "PaspskeHHbIMKU™ B ca-
Ml HENOAXOOAUMA MOMEHT — XOpPOLUO
3Hakoma vx Bnagensuam. W anst tex, Kto
NOCTCAHHO NONL3YETCH 3TUM BUOOM CBA3W,
KOHTPONE 3a CocToRHMeM BaTtapen akkymy-
NATOPOB — MNOCTORAHHAA ronoBHas 6onb,
KOTOPas CoO BPEMEHEM NULLIL YCUNUBAETCH,
MOCKONBKY HanBonee pacnpocTpaHeHHLIe
B HacTosLee Bpems NUTUIA-UOHHBIE aKky-
MYNSTOPb! (M X PA3HOBUAHOCTL — NWTWIA-
nonvMepHLIe) Yepes 2...3 rofga HauyvHawoT
OLLYTUMO TEPATL eMKOCTb. HeynueuTenb-
HO, 4TO 3a4acTylo, Npuas B roCTy, cHaYa-
na UWYT 3NEeKTPOPO3eTKy, NOAKNIHaIT
Ha 3apAOKY COTOBHIM TenedoH W TONBKO
3aTemM 300POBAIOTCH C XO3seBaMK.

MNpocTeiiwee U oNEBUOHOE peLUeHWe
370l nNpoBnemsl — npuoGpeTteHue pe-
3epsHOi BaTtapen. OpHaKko NOBONBHO Bbl-
COKasl CTOMMOCTb Takux Barapeit u cnox-
HOCTb MX 3apAAKK OTAENBHO OT TenedoHa
3aCTaBNSIOT MCKaTb aNETEPHATUBHLIE Bhbl-
Xx0Abl U3 nonoxexun. Liens npocra — B yc-
NOBUSIX HEOXWOAHHOMO OTKa3a UCTOYHMKA
nuTaHna TenedoHa obecneyuTs BO3MOX-
HOCTE XOTA Bbl HECKONBKWX CEaHCOB CBA3N.

Becbma yaobsa, Hanpumep, nogsapra-
ka oT 6opToBOi ceTh asToMobuna. Cneuu-
ansHble nepexogHrky OnA Takoro swvna
NOA3APAAKM HETPYOHO HaWTK B Npopaxe.
Ho aeTomoBune BCe Xxe OTHIOOL HE BCerpa
OKa3LIBAETCA MO PYKOIN B HYKHBIA MOMEHT.

Yauwe Gonee AOCTYNHOH OKa3LIBAETCA
noasapaaka or 6arapen ranbBaHUHecKuX
BNEMEHTOB WM aKKYMyNsaTOpPOB. inA noa-
2apAOKKY NUTUA-MOHHOIO 1 NUTUA-NONK-
MEPHOrO aKKyMYyNSITOPOB C HOMUHANBHBIM
HanpsbkeHuem 3,6 B B kauecTBe UCTOHHMKA
3apaaHoOro Toka gocrarosHo Garapeu u3
HeThipex ranbBaHu4eckuX 3NemMeHToB 1
AKKyMYNATOPOB TMNopasmepa AA unn AAA,
BKOMEHHBIX NOCNenoBaTensHO.

Jns NOCTOAHHOMO NONB30BAHUS, KOHEY-
HO, B 3apsxatowei 6arapee Gonee ynobHb!
SKKYMYNATOPbi, HO NpY HeoGXOAMMOCTH
MOXHO NPUMEHWUTL W ranbBaHUyecKue ane-
meHTLl. CoBpemenHblie Ni-MH akkymynsTo-
pbl TUNOpasmepa AA UMEloT eMKOCTL [0
2,7 Ay, 4TO 3HAYMTENLHO NPEBLILIAET eM-
KOCTb Cambix MOLLHLIX BaTapei coTosbIX Te-
nedoHOB. Y MEHBLLIMX NO pa3Mepam akkymy-
nsitopos AAA COOTBETCTBEHHO W EMKOCTh
meHbiue. M XoTa oT sHeluHe Garapen Mox-
HO NPOBECTU HECKO/BbKO NOJHBIX LWKNOB 3a-
PAOKV BCTPOEHHOIN BaTapemn, BHELLHIOW ny4-
Wwe UCMOoNb30BaTh TONMLKO A aBapyiiHON
NOA3APAAKM, a NONHYIO 3apAaKy NPOBOAMTE
Kax 0DbNHO — OT CETEBOro 3apRaHOro ycT-
poiACTBa. AKKYMYNATOPL! 0BBMNHO NOMELLE-
10T B CTaHAAPTHbIE BaTapeiiHbie KacceTkt.

Mockonbky TOK 3apsikit OT BHELHeR
Garapeu cyllecTeeHHo Gonbiue noTpebns-
eMOoro Tened)oHOM B SKTWBHOM pEeXxume,
YKE Yepes HeCKONBKO MUHYT NOA3apsaaKkvu
annaparoM BrofiHe MOXHO MONbL30BaTLECS.

Kak npasuno, B COBpeMeHHbIX Tene-
¢donax Gatapes K 3apAOHOMY YCTPOWCTBY
NoOAKIIOYAETCA HE HaNpaAMYyIlo, a 4epes
BCTPOEHHLIN KOHTponnep, obecneuvsaio-
i TpebyemMolii pexum 3apsaxku. Kol-
Tponnepsb! y pasHeix moaenei tenedoros
HEOAWHAKOBEI, W PEXMMbI 32DAAKU MOTYT
CYLLECTBEHHO OTNM4aTbes. Tak, Hanpu-
mep, B Tenedonax dupmel Nokia kKoH-
Tponnep paspeilaeT 3apanky Npw BXoa-
HOM HanpsxeHun He Mewee 6 B, yto co-
oTBeTCTRYET noasapsixaloulei Garapee
KaKk MUHUMYM M3 NATU aKKYyMYNATOPOB.



ABapunHasa noasapsanka
aKKyMynaTOPHOMK GaTapem

coToBOro renedoHa

A. TYPYUHCKWHN, r. Mockea

ABTOp pacckKkasbiBaeT 0 paanuyHbix cnocobax “asapwiiHoi™ nog-
3apagxku 6atapey aKKyMynsTOPOB COTOBbIX TenedOHOB U TEXHUYEC-
KMX peleHusx no ux peanmsauywm. OTMETHM, YTO peyYys MOET He
O NonHOW 3apsigKke, a UMEeHHO O NoA3apsiAxke, No3Bonsowed noa-
Aepxuearte TenedoH B paborocnocobHOM COCTOSHMM B YC/IOBUSIX,

Korga nonHas 3apagKka HeBO3MOXHAE.

Jatk pekoMeHIaLMKM NO BCEM BLIMYCKa-
€MbIM ceifvac moaensm TenedoHoB BpRO
v BO3MOXHO, NOSTOMY CneayeT ebibupars
OAMH K3 OBYX peanbHbIX MyTel pelleHs Bo-
npoca: a) aKCNePYMEHTaNBHO ONpeaenvTL
Tpebyemoe 3apaaHOe HanpsXxeHue A8 TOi
WNKM WHOI KOHKPETHOW Mopeni; 6) nenone-
30BaTh Takylo 3apsxatowlyio 6aTapeo, Ha-
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NpskeHWe KOTOPOiA 3aBefioMO NoAoKHaeT
A8 BCEX MOAENen, T. €. U3 LeCTH akkymy-
NATOPROB (NPUW NONHOM ee 3apsake — 7,5 B).

NocnenoearensHo ¢ 3apsxawowleil 6a-
Tapeeii cneayer BKAOYUTE MO M PE3UC-
Top. AWog, MCKNIOHYUT BO3MOXHOCTb pas-
PRAKK 3apsokaemoid GaTapen Ha 3apsxato-
LUYIO, €CNY HAMPSXXEHWE Ha Hell OKaXeTCH
MEHBLLE, Y4eM Ha 3apskaemoid. [na ymeHs-
LWEeHUS] NOTEPE Ny4LLe NPUMEHWUTL AMOLn
tHoTku € MankiM NageHueM HanpskKeHus,
HO MOXHO U OObINHBIN C NPAMBIM TOKOM He
meHee 300 mA. PeancTop CONpoTHUBNEHKU-
em 1...2,2 OM CRyxXuT AN OrpaHvueHns To-
Ka B TEeX CNyyasx, KOrna, Hanpumep, 3aps-
xaemas Barapen OKaKeTCH MofHOCTLIO pa3-
PSOKEHHON MNKM NPKW CNYHARHOM 3aMbLIKAHUN
KOHTaKTOB pa3bema 3apsixaioweid barapen.

CnegyeTr 3aMEeTUTb, YTO B HEKOTOPLIX
Mopenax TeneOHOB BCTPOEHHBLIA KOH-
Tponnep 3apsaoku OrpaHVNMBAeT 3apsg-
Helt TOK. Mo3aToMy crenyeT akcnepumeH-
TansHO ONpenenvTb, HY>KeH M ononHu-
TenbHLI PE3UCTOR, U ECAK A3, TO Kakue
conpoTuBneHe M MOLWWHOCTE OH O0OMXeH
VMETb. ITO MOXHO CAENaTh C NOMOLLLIO
BKNIOYEHHOT O B 3apAAHYIO LLeNb MUNJimam-
nepmeTpa. Npw camom ueﬁnaronpusn‘uom
CcTeHeHUM ODCTORTENLCTE 3aPRAHLIA TOK
He aonxeH npeebilwate 300...500 MA.

Ewle oaHy BO3MOXHOCTE CO30aHWUA NOA-
3apAaHOTo YCTPOWCTBA NOACKA3LIBAKOT NO-
SIBUBLLMECA CPABHUTENBHO HEAABHO B NPOo-
naxe csBeToauofHble GoHapW, UMelowwne
BCTPOEHHLIN BNEKTPOreHepaTop ¢ py'muu
npuesonom. Cama uoen He HoBa —
aSO—ero,u.unpomnoroaekaBCCCPw
cKanucb NoaobHbIE reHepaTopHuie doHa-
pu-"xyxokanku”. LLnpokoro pacnpocTpa-
HEHWA OHW HE NOMYYUNK, NOCKONLKY Ap-
KOCTb Namnbl 3aBYCEna OT YacTOoTel Bpalle-
HWA pOTOpa reHeparopa, KoTopas, ecTecT-
BEHHO, W He MOXeT ObiTb CTabunbHoii. Mpu-
MEHEHWE BMECTO namnbi HakanuMeBaHWA
CBETOAMOL0B NO3BONUNG BLIBECTU CTAPYIO
WOelo Ha HOBbI YDOBEHb.

Kak npopasusl, B ¢oHape
ecTb Barapes akkyMynsiTOpOB, KOTOPYIO
MOXHO NOA3apAXaTe OT reHeparopa. Ha ca-
MOM [IENE 3TO HE TaK, B 4eM MOXeT ybeauTs-

nmbo k Barapee 13 AByX NOCNEN0BaTENbHO
COEAWHEHHbIX NWTUEBLIX TANLBAHUYECKUX
anemeHToe CR2032 (Takue ycTaHasnMBaloT
Ha MaTepyMHCKYIO MNary KOMMbIOTEPOB), NW-
60 Kk reHepatopy. INpw kasaHM pyuxmM NPUBo-

0a poTop reHepaTopa Ha4vHaeT BpalllaTbCa
¥ NOSBNSRETCA CBET, SPKOCTL KOTOPOro 3a8u-
CMT OT 4acTOThl BPALLEHWA pOTOpPA.
PoHapy, BbINYCKAaEMble pasHbIMK Grp-
MaMK, UMEIOT HENPUHUMNWANLHLIE Pasun-
yus: CBETOAMONA ABa K Tpu, HeGonbwasn

paznmua B hopme kopnyca, auona VD1 mo-
XET He BbiTb, HEOOMHAKOBLIA HOMWHAN CO-
npotueneHus peauctopa R1. Fexeparop
¢doHaps, COCTOALLMIA M3 CTaTopa ¢ oOMOT-
KaMu U BpaLLALLEroca Hag HUM poTopa
C NOCTOAHHBLIMU MarHuTamMu, Beipabarsisaert
nepemeHHoe HanpsxeHue Gopmbl, GanMakoi
K TPeYronbHOM, C paamaxom (OT NMka Ao nu-
ka) no 15 B, yacToroii okono 150 Mu.

MowHoCT reHeparopa HeBenvka, Ho,
KaK OKasanochb, AOCTATOMHA A/IA €ro uc-
NoNL30BaHWA B KadecTBe NOoA3apRoHoro
ycTpoiicTsea. MNoaxnoyars x Hemy TenedoH
HYXXHO 4Yepe3 MepexogHuK — ero Cxema

Ha pMC. 2, AR Yero B TopLe-
BOW CTeHKe kopnyca ¢oHapsa CBEepnAT OT-
BEPCTUE U YCTAHABNWBAIOT B HEr0 MUHWA-~
TiopHoe rHe3no X1, cHabGxeHHoe napoit
pasmbikalowmx koHTakTos SA1. Mpu nog-
KNIOYEHUIM NEPEXOHMKA KOHTaKTH! pa3phbi-
BalOT Uenb CBeToanoaos poHaps.

MepexooHuk npeactasnnet cCobO Bbi-
NPIMUTENE—YABOUTENL HANPSXKEHUNA Ha An-
opax VD1, VD2 u xonpeHcaropax C1, C2,
ofecne4vBaloWMiA Harpy304HbLIA TOK OKONO
30 MA, T. e. BonbwuiA, Yem notpebnaet Te-
nedoH B AexypHOM pexume. Crieflyet oTme-
TWTh, HTO HOPMaNLHOM PaboTkl NOA3apAOHO-
ro ycTpoicTBa yAanoch A0OWMTECH TOMBKO

C BbINPSIMUTENEM NO CXEMEe YABOeHWs Ha-
npsoxkeHun. LienecoobpasHo Taicke akcnepu-
MEHTANMLHO YTOYHWTL HeobxoamMmoe conpo-
TvBNeHue peamcropa R1 nepexonHvika.

K Bbixogly nepexogHvka npunavsaloT
OTpe3oK ABynpoeoaHOro kabens ¢ paswe-
MOM X2 BNA NOAKMONEHWUS K TenegoHy.

B nepexogHvke MOXHO NPUMEHWTL OK-
cuiHble koHpeHcaTopbl K50-16, K50-35
WM MMNOPTHLIE. [INA YMEHLLLEHKR NOTEPL
MOLLUHOCTH MCNOML30BaHbL! MMAIOPTHLIE AW-
oAbl LWoTtky, HO noaxoasT v obbitHbIe Ma-
NOMOULHbIE AMOObI, HanpUmMep, OTeNecT-
BeHHble KI522A wnm umnopTHele TN4148.

MepexoaHuk BbINONHEH OGLEMHBIM MOH-
TaXOM U NOMELLIEH B 3aLLIMTHBIA KOXYX B BUOE
TPYOKK M3 TEPMOYCAKMBAEMOiA NNACTMACCHI.

Ha ¢oto puc. 3 nokasaHbl akkymyns-
TOpHas 3apskatoulas Garapea B kaccete
{cnesa) n nopaboTaHHbiA CBETOAMOAHBIA
hoHapk € nepexogHrkom (6ea koxyxa).

Pegaxrop — 1. Momaxwn, rpaguma — J1. lomaxmw,
oo — asTopa
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@ Tepmoperynsatop
Ana nHKkybartopa

1. BLICOYAHCKMHA, r. Pribunya, Mpuarnectposse (Mongasns)

Orypum noagepxaHua Temnepa-
B WHKybBaTope BO MHOrOM 3aBu-
CHUT NMPOUEHT BbIXOOa NTEHUO0B M3 8Ll
CuMTaeTcs, 4T0 HEAONYCTUMO OTKIIOHEHWE
Temneparypsl MHKyGaumMu OT onTUMans-
How Bonee yem Ha 0,5 °C no abconoTHoMy
3HAYEHMIO.

TepMoperynsaTop, cxema KOToporo
u3obpaxeHa Ha pucyHke, cnocobeH noa-
NEpXWBaThL 3ajaHHoe B UWHTepBane
31...40 °C 3Ha4eHve TeMneparypbl BHYTpW
wHkyBaTopa ¢ TouHocTeto +0,1 °C. Ecnm
Temneparypa 3HauMTenbHO HUXEe 3aaaH-
HOiA, COMpPOTWBNEHWE TepMOpeancTopa

xenua Ha Gase TpansucTopa VT2 ymeHb-
LIKMTCA, OH BypeT OTKpLIBaTLECA C Bonbluen
33,0ePXKON OTHOCUTENBHO Ha4ana nosyne-
proaa ceTeBoro HanpsxeHusi. CooTBETCT-
B&HHO noaxe GyneT OTKPLIBaTLCHA U CUMUC-
VS1. OeiicTeylouiee 3HaYeHue Hanps-
)Kel-mn, NPUNOXEHHOr0 K Harpesarenio,
yMeHbLMTCH. C JanbHeRuUM MoBsILIEHN-
eM TeMnNeparypbl, CONpPoOBOX4aeMOM poc-
TOM Hanpsxexus Ha Bbixoae OY, TpaHanc-
Top VT2 BOBCE nNEepecTaHeT OTKPLIBATLCH
W Harpesarens Gyner obecToNeH.
Yepes HEKOTOPOE BPEMS NOCne BKIO-
YeHUs TePMOpEerynaTopa YCTaHOBUTCA pe-

HanaxuBaa Tepmoperynatop, npexae
BCErD YCTAHaBNMBAOT ABWXOK NOACTPO-
eyHoro peauctopa R6 B nonoxexwe, co-
OTBETCTBYIOLEE MAKCUMABHOW Temne-
patype (BepxHee no cxeme). Mo okonya-
HUW MEPEXOAHOrO NpoLecca Temnepary-
pa BHyTpM wHkyGaTopa, namepexHas ob6-
pasuoBbiM TEPMOMETPOM, AOMKHA CTaTb
pasHoit 40...42 “C. Npn HeobGxognmocTu
BEPXHIO rpaHuLy uHTepeana crabunm-
3UpYEeMOi TeEMNEepaTypbl UAMEHSIIOT Nog-
bopkoi peauctopa R3. [lanee nepesoasT
nepemMeHHsbIn peancrop R6 B nonoxenue,
COOTBETCTBYIOLEEe HWXHElN rpaHule WH-
Tepsana, 1 ybexaaiTcs, 4To B nHkybaro-
pe nopaoepxwBaeTcs  Temneparypa
31...33°C. B cny4ae HeCOOTBETCTBMA
nopbupaiot pesucTop R4.

Cob6paHHbIi aBTOPOM TEPMOpEerynaTop
pabotan ¢ Harpesarenem MOLHOCTLIO
800 Bt. bea 3ameHbl CUMWUCTOPa MOXHO
ADBECTM MOLWHOCTE Harpeearens [no
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RK1 (oH ycTaHoBneH BHyTpM nukybatopa)
BENMKO. Tak kak oTpuLiaTensHasn obpaTHas
cBA3b Yepes peauctop R5 crpemutcs
YPABHATL 3HAYEHWA HANpPsXKEHWA Ha BXO-
npax OY, To Ha BbixOAe nocnegHero Hanps-
*eHue 6nu3Ko K Hynesomy. TpaHaucTop
VT1 3akpuit. NynsCcUpyiowee HanpsxeHne,
NOCTyNaoLee ¢ BLINPAMUTENBHONO MOCTa
VD1 vepes pesuctop R11, otkpuiBaer
TpaHaucTop VT2 B KaXOOM nonynepuoae
CeTeBoro HanpsxeHus. Korga aTtoTt TpaH-
3UCTOP OTKPLIT, paspelueHa pabora rexe-
paTopa umnynecoB Ha anementax DD1.1
v DD1.2. Mmnynscbl NOCTYNAOT Ha ynpae-
nsoLwmiA anexTpoa cumucTopa VS1 yepes
anement DD1.3, younutene Ha TpaH3wuc-
Tope VT3 w tpaschopmatop T2. Cumuc-
TOP OTKPLIBAETCH B HAYANEe Kax[0ro nony-
nepuoaa CETEBOro HanpaxXeHws, U Harpe-
BaTeNbHLIA 3neMeHT B uHkybGarope pabo-
TaeT Ha NONHYIO MOLLHOCTE.
ConpotueneHue Tepmopesaucropa RK1
yMEHLLLIAeTCs Mo Mepe pocTa TeMnepary-
pbl. HaunHas ¢ HEKOTOPOIo ee 3HaYeHus,
33BUCHALLETO OT HANPAXEHWA, YCTaHOBNEH-
HOro NOACTPOeYHLIM peancTopom RE Ha He
uHBepTUpYIowem Bxoae OY DA1, Hanps-
XKEeHWe Ha BbIXOAE YCUNUTENS Ha4dHeT pac-
™, OTKpbLIBaR TpauaucTop VT1. B peayne-
Tarte amMnauTyaa NyNECUPYIOLLEro Hanps-

XWM, B KOTOPOM KONWMYECTBO TENna, Bulae-
NSEMOro Harpeearenem, paeHo Tennono-
TepsM B UHKyGaTOpe, a TeMneparypa B uH-
KyBaumoHHOI! Kamepe paBHa 3a0aHHON.

QY K140¥[Q7 MOXHO 3aMeHMTb Ha
K140¥06 wim K140YA12. Mexay BbiBO-
namu 4 v 8 nocnepgHero HeoOXoaMMO yC-
TAHOBWTL PE3UCTOP HOMWMHANOM OT
100 kOm go 1 MOm. MopoipyT n aHanoru
ykasaHHbix QY ¢ npedukcom KP. BmecTo
TpaH3ucTopos KT315A npuroaHe! niobuie
cepuwii KT315, KT342, KT3102, a emecto
KT8156 — apyroii Takoii xe cepun. 3ame-
Ha puopoe KO521A — nobble manomoL-
Hble Kpemuuesbie. JuoaHuiii moct KLI405A
MOXHO 3aMEHUTE APYIUM OTEHECTBEHHBIM
VAW MMIMOPTHBIM, CNOCOOHBIM BblAEPXaTh
HanpsxeHve He meHee 50 B v Tok He me-
Hee 50 MA. MocT MoxHO cobpaTh U U3 ve-
ThIPEX OTAENbLHLIX AMOAOE Ha YKazaHHoe
HanNpPsXeHWe 1 TOK.

TpanchopmaTop nutanma T1 nogoiiner
MOBOI C YKa3aHHbIM Ha CXeMe HanpskKeHu-
eM BTOpuqHOKA oBMOTKM Npu Toke 50 MA.
Tpaxcoopmarop T2 HamaTbiBalOT Ha dep-
PUTOBOM Konblie Tunopaamepa K10x6x4,5.
B ero o6moTke | — 20 BuTKOB, a B 0BMOTKE
Il — 30 ewTkOB Npoeoaa MN3B-2 gnameTpom
0,25 mm. O6MOTKM fOMKHBE BbiTh TLLATENL-
HO M30NMPOBaHL! OAHA OT APYroiA.

2000 Br. OpHako npw 3TOM cnenyer nosa-
BoTuThcA 06 OTBOAE TENNa OT CUMUCTOPA,
a TaKxe NpuMeHuTL NNABKyK BcTasky FU1
Ha COOTBETCTBYHOLLMIA TOK.

Penaktop — A. Jonrwii, rpacuea — A. Jonrwi

MOAYIbHASA PEKJIAMA
Ycnoaws cm. Hac. 11

Buicbinaem nouTol paguoniobn-
Tenbckue Habopbl, paguopetann. Ka-
Tanor 6ecnnatHuin. Konsept ¢ obpar-
HBIM aapecom obr3areneH.

E-mail: ppelecom@udm.ru.

426034, Wxesck, a/s 3503.

* ¥ w*

Papuonoburensckue Habopb! —
cBbilwe 480 koHCTPYKLMIA!

Karanor ¢opmar A4, 104 ctp. —
50 pyG. 6e3 y4eTa NoNTOBbIX PAaCX0A0B.

Mo 3asBKaM LIKONbHBIX, AETCKUX
yupexaeHuih u  Bubnuotek —
BECMINATHO.

107113, r. Mockea, a/s 10 "Tocein-
Topr”. Ten. (495) 304-72-31.




ABTOMAaATMHYECKUM BbIKNIIOYaATE b

ocBgeLlleHusa
M. HEYAEB, r. MockBa

TO YCTPOWCTBO NpegHasHa4YeHo Ans

2BTOMaTU4ECKOTO BKIIIOYEHUR OCBEe-
TUTENLHBLIX NPUBOPOB B TEMHOE BPEMA CY-
TOK WM UX BBIKNIOHEHWS NPY HACTYNNeHUA
ceeTnoro nepuopa. OcHoBa yCcTpoWcTBa —
mukpocxema KP1211EY1[1, 2]. OHa npen-
HasHa4YeHa ANA HecTabunNU3upoBaHHbIX
MMMNYNbBCHBIX Npeobpaszosateneid Hanpsa-
xenust 1 conepxut RC-renepatop, Asa
MOLLHBIX BBIXOAHBIX yeunuTens, patoraio-
wwx B Npotusogase, U HECKONLKO ane-
MEHTOB ynpaenenus. bnaropaps HexoTo-

Top C5 yKOpayMBaeT MMMyNbChl, YMEHb-
wan MOLUHOCTb, PacCcemBaemyio B Lenm
ynpasneHns CUMHUCTOPOM.

B ceetnoe Bpems CyTOK CONpPOTUBNE-
Hue GoTope3ncTopa YMEHLLUAETCA W No-
rMYeckuii yposeHs Ha Bxoae FV craHoBuT-
ca BbicokuMm. Pabora mukpocxembl DAT
B 3TOM COCTOAHMM 3a6nokmMpoBaHa, M-
NMyNbChl HA €€ BLIXOAE OTCYTCTBYIOT, CUMMU-
CTOP 3aKpPbIT, OCBELLEHUE BbIKNIOYEHO.

lMNpoeeneHHas aBTOPOM NpoBepKa no-
Kasana, 4ro npv nnasHoOM yMeHbLUEHWMW
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pbiM OCOBEHHOCTAM, O KOTOpbIX Gynert
CKa3aHo panee, ee yoanoch UCNoNbL3oBaTL
B NPOCTOM aBTOMaTUHECKOM BbIKNIOHaTE- Cem~220B ™~ |
Ne OCBELUEHMSR, CXeMa KOTOPOrc NnokasaHa E— 1
Ha pMc. 1. K namnam oceewjerna |
Ha mukpocxeme DA1 cobpaH reHepa- _l
TOP NPAMOYTONBHBIX UMIMYSILCOR, Hanu4ue
WK OTCYTCTBME KOTOPLIX Ha ee Bbixoae Q1 R1 -
3aBUCWT OT OCBELLEHHOCTU POTOPE3nCTO- c1 age
pa R3. Ha cummctope VS1 cobpan anek- 821
TPOHHLIN  KOMMYTaTOp, 3ambiKaloLmnn
U PasMbIKaIOWWIA LEMNs NUTAHWS OCBETU- o f.rs_
TENbHbIX IAMN. b
Ana nUTaHusa MUKPOCXEMbI NPEdyCMO- %!:T =
TPEH BbINPAMUTESIb CETEBOIO HANMPSXKEHWA J vD3 [@
Ha avopax VD1, VD2 ¢ racawmm KoHOeH- \R3 %\;m o—f—o
caropom C1. HanpskenHve crabunmuanpo- Y o st
BaHO cTabunuTpoHom VD3, LgRd .
YacTtoTa MnyneCcos Ha Beixoge Q1 Mu- C3 8 DAY 5
kpocxemsl DA1 3aBucuT OT conpoTuene- - T1 4
HUA pesucTopa R4 1 eMKoCTW KoHAeHCa- — ° ° 0 2
ropa Ca ik

01
R4.C3’

NPUYEM CONPOTUBAEHUE NOMKHO BbiTh HE
menee 500 Om, a emkocts — He Gonee
3000 nd. MNpw ykasaHHBIX HA CXEME HOMM-
HanNax UMNynNbLCbl CReaylT C 4acToToM
npubnuantensHo 1300 M.

Jloruyeckuil ypoBeHb HanpsxeHusi Ha
Bxopne FV mukpocxembl DA1 3aBucuT ot
conpotuenenus ¢oropesauctopa R3.
Mp1 HWM3KOM OCBELUEHHOCTHU (B TEMHOE
BpEeMS$i CYTOK) OHO BEAIUKO U YPOBEHE HU3-
KM, 4TO paspellaer paboTy BbLIXOOHLIX
Kackanoe mMuKpocxemsl. Ha ynpaensio-
WKW 3anexTpog CUMMWCTOpa NoCTynawT
umnynecel. OH OTKpbIBAETCS B Havane
KaxJoro nonynepuopna ceTeBoro Hanps-
xeHus noutn 6e3 sanepxku. KonpeHca-

f =

Puc. 2

HanpskeHus Ha Bxoae FV mukpocxembl
KP1211EY1 BraK4YeHME BLIXOOHLIX VM-
MyNLCOB NPOWCXOAMT CKa4KOM NpWU Ha-
npskenHuy okono 2 B. MNpu uameHeHun
HaNPsAXeHWs B CTOPOHY YBENVMEHWS WM-~
NYNLCH MCHE3AI0T TAKKE CKAYKOM, HO yXe
npu Hanpsxxenun 3,2 B. Takoi ructepe-
auc obecneymBaeT yeepeHHoe Ge3 "ape-
Besra” nameHeHue COCTOAHUR MUKPOCXe-
Mbl NP HeEnocpeacTBeHHOM NOoOKNYe-
HUM doTopesncTopa K ee Bxoay FV. Noa-
CTpoesHbiM pesucTopom R2 ycraHasnu-
BaIOT HyXHble noporu cpabarsbiBaHus No
oceelleHHocTH. KonpeHcatop C2 ynyu-
LaeT NoMexoyCcTONYMBOCTE YCTPOWCTBA.

BonbWwWUHCTBO geTaneid BoiKoHaTens
pasmeLLeHbl Ha NeYaTHON Nnare U3 oaHO-
CTOPOHHE PONBrMPOBAHHOTO CTEKIOTeK-
cTonuTa, NOXasaHHoW Ha puc. 2. MNocTto-
fHHLIE pe3ucTopsl — MNT unu C2-33,
noacTpoeyHbiii — CMN3-19. dotopeavc-
Top R3 pomxeH UMeTL TEMHOBOE CONpo-
TuBneHwe He meHee 1 MOmM. Kpome yka-
3aHHOr0 Ha cxeme, NoAoKAeT, HanpumMep,
C®-3. MNpw HeobxoammocTh GoTOpe3anc-
TOp MOXHO 3aMeHuTb (HOTOTPaH3UCTO-
pom OT-1K unu ¢porogropom.

KoHvpencarop C1 —K73-17,C2uC4 —
oKcuaHbie cepum K50 v aHanornyHesie um-
noptHeie, C3, C5 — K10-17. Cumucrop
TC106-10 moxHO 3ameHuTs Ha KY208TI,
a crabunutpor KC156I — niobeim mano-
MOLLHBIM C HENPAXEHWeM CT36M.I'1H3&LI,HM
5..8B.

Tak Kak yCTpOMCTBO UMEET rankBaHu-
YeCcKyl CBfisb C CeTbIO, cneayeT noaa-
botutecs 06 anekTpobeaonacHoCTH,
MOMECTUB ro B KOPNyc 13 U3onsumoH-
Horo marepuana. lNpu ycTaHoBKe Bbl-
KnoyaTens cneayet Nno3aboTUTECA, YTO-
6bl CBET yNpaBnsieMbiX UM Namn He no-
nagan Ha YyBCTBUTENbHYIO NOBEPXHOCTE
doTopesncTtopa. HanaxueBaHue cBO-
AUTCA K perynupoeke nopora cpabartsi-
BaHWA ycTpoicTea. bnaropaps koHpeH-
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Puc. 3

catopy C1 sTa perynmpoBka AOBONLHO
MHEPUMOHHA, NO3TOMY BPaLLaTh ABMXOK
NOACTPOEYHOrO pe3ucTopa cneayet
O4YeHb NNaBHo.

Ecnn HeoBxoauma vHOMKALMA BKIIO-
YEeHUA U BLIK/NIOYEHWA OCBELLEHUR, B YCT-
PONCTBO HYXHO AoGaBuTL 3NEMEHTLI, NO-
Ka3aHHble Ha pMc. 3. [ins nutaHus cee-
TOAMOLA B AaHHOM Cny4Yae MCnonb3osa-
Hbl UMNYNLCHI, NOABASIOWMECH HA BLIXOAE
Q2 (BoiB. 4) Mukpocxembl DA1 BmecTe
© UMNyNbLCaMK Ha Bbixoae Q1.

NocnepoeatensHo €O cTabunuTpo-
HOM VD3 MOXHO BKIOYUTL EUle OauH
CBETOAMOA, CBeveHue Kotoporo Gyner
CBMAETENLCTBOBATL O TOM, 4TO npubop
noaKnwyeH K Cetu. XoTtsa HanpsxexHuve
NUTAHUS MUKDOCXEMbI NMPW 3TOM YBENU-
YUTCH Ha 3Ha4YeHWe NPEMOro nageHwa
HaNpPsAXeHWs Ha CBETOAMOAE, OHO He
NPEeBLICUT JONYCTUMLIX Ans Hee 9 B.
Mpy HeoBXoAUMOCTU MOXHO CKOMMEH-
CUpOBaTL 3TO yBEnWyYeHue, suibpas cTa-
BUAUTPOH C MEHBLWWM HANPSXEHUEM
crabunuaaunm.

NUTEPATYPA

1. Topecnasey A. NpeoGpazosareny Ha-
npsxeHun Ha Mukpocxkeme KP1211EY1. — Pa-
ovo, 2001, Ne 5, c. 42, 43.

2. Hewaes W. ManoraGapurHeiiti MOLHLIA
npeobpasoearens Hanpsxesws. — Paauo,
2003, Ne 2, ¢. 29, 30.

Pegaxtop — A. Loarwd, rpamxa — A, Lonrwi
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@ Papuno4yacTtoTHbIe MOAYNUN —
CBOMMM pyKamMm

C. NETPYCb, r. Kpemenyyr, YkpanHa

B Hacrosijee BpemMs LWMPOKO NPUMEHSIIOTCH CUCTeMb] AUCTaHLM-
OHHOIrO yNpaBReHus WM nepenayy QaHHbIX Manon QanbHoOCTH Aes-
CTBMSI C MCNONb30BaHWeM pagawvokaHana. [na ux nocTpoeHws pas-
SINYHBIE (PMPMBbI BEINYCKAaOT caMble pa3HoobpasHblie panmuovacror-
HbIE MOLYN MPUEMHWKOB, MUKPOMOLHBIX NepenaryYMKoB M TPaHCH-
BepoB. B cnyyae aarpynHeHwii ¢ mx npuobGpereHneM aBTOp CTaTbu
npe[naraeTr U3roToBMTE aHANONMYHbLIE MOAYTHM CAMOCTONRTETbHO.

CNKM BO3HUKAET noTtpebHocTe B Bec-

NPOBOAHOWM CHMCTEME ynpaeneHus unu
nepefasy AaHHbIX Manoro paguyca new-
cTeust, B DONbLIMHCTBE CNyYaes AN ee ua-
rOTOBNEHUA NPUMEHSIOT TaK Ha3biBAEMbIe
pagvoYacTOTHLIE MOOYNU NepefaTyukos
¥ NPUEMHWKOB, KOTOPbIE BLIMYCKAIOTCH Ce-
pwiHo. MpuobpecTu ux yaaeTcs He Bce-
rAa, Aa U CTOAT OHW Hepeweso. Kak camo-
CTORTENEHO W3rOTOBMTE aHanoruiHLe no
HA3HAYEHMIO MOAYNK, PACCKA3aHO HUXE.

R3 20K

CKOpPOCTb Nepeaaydn OaHHbIX HEeBbICOKA.
ABTOpD NPOBOOMA 3KCNEPUMEHTBI Ha CKO-
pocTu He Gonee 5600 6ut/c.
Hanpsixenve nutaHua +3...6 B nogaior
Ha KOHTaKkT X3, a MHpOPMALMOHHLIA CUr-
Has C NOMMHECKMMUW YDOBHAMM — HA KOH-
TakT X2. Yepea ®HY R2C2R4 oH nocTyna-
et Ha 6aay TpaHaucTopa VT1 u, korga yc-
TAHOBUTCH BLICOKMIA NOMTMHECKMIA YDOBEHD,
3a[AI0WMIA reHeparop HaqHeT paborarh,
a nepepartyvk OyneT uanyyark curHan.

R4 47K

X2 RZ Z7K

201 POZI0IA
—= (4339 MIy)

I 01 MK

L3

Puc. 2

Moaynb nepepnatymka (pmc. 1) cocro-
UT U3 33Q3I0LUEr0 FEHEPaTOpa Ha TPaH3u-
crope VT1 un ycunurens mowHoctr (YM)
Ha TpaH3ucTope VT2, 3agaowmii reHepa-
TOp cobpaH Nno cxeme eMKOCTHON Tpex-
TOYKM, YacToTa reHepaumm (433,9 Miu)

pe3oHaTopom). BeixoaHasn MOLHOCTE —
HECKONBbKO MUNNMBATT npu notpebnse-
MOM TOKE 15 MA, Npu 3TOM 3a0210LLWIA re-
Hepatop noTpebnaeT TOK OKONo 2 MA.
B moayne ucnons3oeaHa WMNynsCHas Mo-
AYNALMS, KOTOpas OCYLLECTBNIRETCA B 3a-
OAOLWEeM reHepaTope, No 3TOW NpudKMHE

DAT LM358AM
Vit BFFE7

CRepXpereHepaTnBHbIA Kackaj ¢ camora-
weHneM. AHTeHHa NOAKMIoYEHa K KOHTaK-
Ty X1, AN YMEHbLLUEHWR €& BAWAHWA Ha
4acTOTY HACTPOMKKW CBR3b C Hell caenaHa
vHOyKTUBHOK. CurHan ¢ Buixoaa ceepxpe-
rexeparopa Jepea ®HY R4C6 noctynaer
Ha Bxog, ycunutens, cobpandoro Ha OY
DA1.1, a C ero BeiIxO4a — Ha BXOJ, KoMna-
partopa Ha OY DA1.2. [ins noBbiLLEHWA NO-
MEXOYCTONYMBOCTHM B HEM WUCNONL30BaHA
nonoxurensHas obparHas CBA3b 4epes
peaucTop R11, 6naropnaps yemy xapaxte-
PUCTHKA NEPeKHONEeHUA UMEET rucTepe-
3uc. Ha Bbixoge komnaparopa GopmMupy-
eTcA MHPOPMaLMOHHBIA CUrHan c normye-
CKUMM YPOBHAMU (KOHTAKT X3), KOTOPLIA
M NOAAIOT HA UCNONHUTENBHOE YCTPOINCT-
BO. YYBCTBUTENLHOCTE MOAYNA NPUEMHU-
ka cocraenset 1...2 mkB, noTpebnsembiii
TOK — Okono 1 MA, U3 HUX Ha CBepxpere-
HepaTuBHLIM Kackas npwxoautca ve Go-
nee 120 MkA. HanpsxeHwe nuTaHus no-
[Al0T Ha KOHTaKT X2, paboTocnocobHoCTL
goxgasnﬂe'rcn NPy HaNpPsXeHWW NUTaHus

Bce peranu mogyneil, kak nepeaarin-
Ka, Tak U NPUEMHUKA, MOHTUPYIOT C OOHOMN
CTOPOHL! NeNaTHbiX Nnat u3 donsrmpo-

¥

20

DALY 17 033K

P

Mpw HU3KOM NOrUHECKOM YPOBHE CUrHan
He manyyaetcs. [lna cornacoBaHvs ¢ aH-
TEeHHOM (ee NMOoOKNIYAKT K KOHTAKTY X4)
cnyxut koHTyp C7L3C9. KoHtakt X1 uc-
none3yerca AnA ynpaenexHus YM. Ha avor
KOHTAKT crneayeT noAaeatk HanpsbkeHwe
2...6 B, npn 3TOM MOXHO perynuposaTtb
pexumM TpaHaucTopa VT2 no NOCTOAHHOMY
TOKY, @ 3HauuT, NoTpebnaeMblii TOK U Bbl-
XOOHYX MOWHOCTL YM. PexkomeHayemblil
TOK cocTaenser okono 15 mA, a Tok 6onee
50 MA MOXET NPMBECTHM K BbIXOOY M3
cTpos TpaHaucTop VT2.

Cxema Moayns NpUeMHUKa nokasada
Ha pwue. 2. Ha rpanauctope VT1 cobpaux

Puc. 4

BaHHOIO C ABYX CTOPOH CTEKNIOTEKCTONTa
pasmepamm 20x26 MM W TONLMHOW 1 MM.
B xa4ecTBe BbiBOAOB MOGYNei UcnonL3o-
BaHbl OTPE3KW NYXKEHOro NPOBOAA, BNasH-
Hbie B OTBEpCTUA. Ponbra BTOpOi CTOPOo-
Hbl OCTaeneHa MOAHOCTLIO (NOMUMO OT-
BEPCTUIA ANA BLIBOOOB) U MCNONL3yeTcs
B KavyecTee obulero npoeoga. Kpome Toro,
Yyepe3 OTBepcTua B nnarve KOHTaKTHbIE
MNOWAAKKM ANt Naidkm peraneil coeamHe-
Hbl CO BTOPO# CTOPOHON OTpe3kamMu nyxe-
HOrO NPCBOAA.

Yeprex ne4aTHoi nnarsl moayns ne-
penaryvka NpeacTaeneH Ha puc. 3, a Mo-



Oyna NpueMHrka — Ha pmc. 4. Wx ¢oto
MnoKasaHbl COOTBETCTBEHHO Ha pMC. 5
¥ pmc. 6. 3gech NpYMeHeHsl B OCHOBHOM
Aerann ans NoBepxHOCTHONO MOHTaxa,
TOMbKO KaTYLUKW MHOYKTUBHOCTU M3roTae-
NMBAIOT camocToRTensHo. PesucTtopel —
P1-12 tvnopaamepa 0805 vnn 1206, koH-
neHcatopel — K10-178 vnu aHanormyHbie
uMnopTHele. B Moaoyne nepenar4mka Mox-
HO NPpUMEHWTL TpaHaucTopbl 2SC3356,
BFGE7, BFR93, a npuemnuka — BFGE7,
HO NAaTy NPMOETCH HEMHOMO CKOPPeKTU-
pOBaTb, NOCKONLKY KOPMYCHl Y HWUX OTAU-
yalorcs. B ka4ecTBe aHTeHH MCNonL3oea-
HbBl OTpE3kW TpoOBROAAa AMAMETPOM
0,5...1 MM 1 gnnHo okono 16 cm.

Bce kaTywku HeckapkacHbie U HAMO-
TaHbl Ha OMNpPaBke AWaMeTpoOM 3 MM.
B mogyne nepepar{vMka OHW COAEPXaT
no naTL BUTKOB nposoga M3B-2 0,35,
npuyem L1, L2 HaMoTaHbl BUTOK K BUTKY,
a L3 — c warom 0,7...1 mm. B mopyne
npueMHWKa KaTywki HamMOoTaHbl BUTOK
K BUTKY; L1, L2 conepxar COOTBETCTBEHHO
10 n 1,5 BuTka npoeopa MN3IB-2 0,67,
Ha NnNare ux pasmMeLLaT BhROTHYIO Opyr
K Apyry. Katyiuka L3 HamoTtaHa nposoaom
NnaBe-2 0,2, copepxut 30 BUTKOE U ANA

MPoYHOCTKM  3anuTa
HeBOoNbWWM Konuye-
CTBOM TEPMOKNER.
OcTanbHble KaTylwku
MMEIOT J0CTATONHYIO
MEXaHWUYECKYI0 NpoY-
HOCTb M 3aNMBaTb WX
Kneem 1Mn1 nakom He-
xenarensHo. B cny-
yae HeoOXOAMMOCTW,
Aons  npegotepalie-
HUA  MEeXaHWYecKux
BO3AENCTBUA UNK NO-
nagaHua enarm, mo-
Lynu MOXHO Pa3Mec-
TWTbL B NNacTMacco-
BOM KOpnyce.
HanaxwueaHne mo-
Oyna nepegarivka Ha-
YMHAKOT C NPOBEPKM
notpebnaemMoro Toka.
3arem npu nogkmo-
YEHHOW aHTEeHHe, CXu-
Mas WnM pas3gBuran
BWTKM KaTyLwku L3, fo-
BuBalCTCA MakKCUMyMa
uany4aemol MOLLHOC-
TW. Ee MOXHO KOHTpO-
NMPOBaTh C NOMOLLBIO
npocreiwero wHOW-
KaTopa HanpsKeHHOC-
T nons. B kauectee
Takoro wvHaukaropa
MOXHO  MPUMEHWTH
yxe HaCTpPOEHHbIN
NPUEMHLIA  MOAYNb,
YOAMB €0 Ha HEKOTO-
poe paccTosHue,
Hactpowka npu-
EeMHWMKa Ha 4acToTy
nepefarivka npows-
BOAWUTCH CABUIMaHWeMm
WK pasaBurainem
BUTKOB KOHTYPHOI Ka-
Tywku L2 B uenu kon-
NEKTopa ceBepxpere-
HEepaTWMBHOro Kacka-
na. HwakouyactoTHas
4acTb NPUEMHMKA B
HacTpoliKe He Hyxaa-
€TcA U Npu ucrnpae-
HbIx aetanax paboraert cpasy. B npouecce
HaCTPOVMKM curHan npuemMHuka yaoGHo
KOHTpONWpoBaTe Ha Beixoge OY DA1.1,
NOAKIIHKUE K HeMy Y34 ¢ ronoBHBIMK TE-
nedoOHaMM UNKU  FPOMKOrOBOPUTENEM.
MNpwn 3ToM Nepepar+vk AOMKEH U3ny4aTb
MHGOPMAUMOHHBIA MW TECTOBLIIA CUrHan.
AsTopom Belno caenaHo Gonee pecaTka
nap nogobHeX Modyneid, kotopkie Obinu
WUCMONL30BaHbl 4151 NOCTPOEHUS CUCTEMDI
OMcTaHUMoHHOro ynpasnenus. lNpu aTom
[AanbHOCTL YBEPEHHON CBA3M Ha OTKPLITON
MECTHOCTHM cocTaBnana He menee 100 m.

O7 pegaxymn. HanoMuHaem surarensm,

4TO Npy PaboTe C YCTPOMCTBAMM, MCMONB3YI0-

| LMY DAOWOYACTOTHBIA CNeKTP, Heobxoammo
PYKOBOACTBOBATLCS nonoxexusmu Qdepe-
pamsHoro 3akoxa or 07.07.2003 Ne 126-@3
"0 CBR3N", MHBLIMY 38KOHOLETEMNLHBIMK BKTAMM

BaHWA MCNONE30BAHWA DaQHMONaCTOTHONO cne-
KkTpa. C 3TMM JOKYMEHTaMI MOXHO O3HEKO-
| MUTBCR Ha caite TNaBHOro Pasno4acToTHOO
| yertpa Pd no anpecy hitp://www.grfc.ru.

Pegaxrop — M. Hewaes, rpaguxa — 10. Anapees,
hoTo — aBTOPE

MOAYNbHAR PEKJ/TIAMA

Ycnoaus cm. Hac. 11

WHTEPHET-MATA3WH NPEONATAET!
Bonee 50000 pagrOKOMMNOHEHTOB,
4500 rkomnakT-amckoB v 9000 kHwr
“ anbBoMOB MO pPaauoTEMaTUKE BbI
MOXEeTe 3aKasaTb U NONY4YUTb Mo Ha-
wum katanoram. Karanoru NOCHIUI-
TOPTa Ha KOMNakT-auCKe CTORT BCEro
25 py6. 1 BLICLINAIOTCA NO Npegonna-
Te, a No 3anBKam NPeanpUATHA 1 Yne-
HoB Knyba "Mactep” — BECIMJIATHO.
Karanoru sakaxure 3ecb:
WWW.DESSY.RU wnu 34echk:
107113, . Mockea, a/s 10 "MNocwinTopr”

* * *

000 "3nexTponaug”

OuyeHb MHOrO BCSIKMX paguopera-
neii, naxe pegkux... becnnarthblii kara-
nor. mbkmne ycnoeus nocraeku. [o-
crtaeka no CHIL Bce ocransHoe Ha
www.elekland.ru .

He TpartkTe Bpems Ha NOWUCKH —

270 Hawa paboral

Ans nncem — 169300, Pecnybnuka
Komu, 1. YxTa, a/a 54.

E-mail: elekland@mail.ru

dakc — (82147) 63482.

* * *

Ana Bac, pagnonioburenu!

PAOUOKOHCTPYKTOPDI Bcex Ha-
npasnexuid. Kopnyce ans POA. Paguo-
3NEeMEHTbI, MOHT2XHbLIA WHCTRYMEHT
M Marepuansi, nureparypa, roToBbie
nanenua. IBM-komMnnexkTyiowme.

Ot Bac — onnayeHHbi?i KOHBEPT
nns 6ecnnarHoro Karanora.

426072, r. xesck,

a/a 1333 PTL, "Mpomereii™.

www.rtc-prometej.narod.ru

Ten./dakc (3412) 36-04-86,
Ten. 22-60-07.

ABTOPW30BaHHbBIM CEPBUCHDLIA LIEHTP
no PEeMOHTY COTOBbIX TenedOHOB
npurnawaet Ha paboty WHXeHepos.
BoamoxHo oby4eHme.

Onnata caenbHO-NpeMuansHas,
KoHTtakTHoe nnuo: Kuazes lexHaauii,

Ten. 225-96-92/ 8(903) 252-32-04.

* * *

COBEPUTE CBOMMM PYKAMM!

Bonee 200 NONYNAPHbIX HA-
BOPOB HA JNIOBYKO TEMATHUKY:
NPOMIPLIBATENL CD, LLUGPOBON
TIOHEP, MY3bIKANbHbIA LIEHTP,
a TaKkxe pagnocTaHuuK, CUCTEMbI BU-
neoHabniogeHus v Ge30NacHOCTH,
U3MepuTencHele Npubopsl, WHCTPY-
MEHT, KOMIMNEKTYIOWME.

115201, Mockea,

a/s 4 "THOBAS TEXHHUKA™

www.new-technik.ru

* * *

BricbinaeM nouToW 3anporpammu-
poOBaHHLIe No Ballemy 3akasy MUKpO-
KOHTponneps! u N3Y.

390028, PsisaHb, a/a 8.

WWW. progim.nm.ru

;
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aneKkTpoapenu
B. KOHOBAJIOB, r. MpkyTck

N9 BbICOKOKaYECTBEHHOIO CBEPNEHUS

OTBEPCTUIA B NeYaTHbIX nnarax Heob-
X0AMMa 3NeKTPOAPENs C PEryNiTOPOM Ya-
CTOThI BPALLEHUA U KPYTALLEro MOMEHTA.
TpaH3ancTopHLIE PErynNaTOPbl UMEIOT, Kak
npaevne, Huakwii KN, 41o BeAeT K ysenv-
YEHMIO PasMepoB U MacCebl TpaHchopMma-
TOpa NuTaHua U TennooTeoaa. B aTom oT-
HoweHun Bonee BhLIroAHB! TPUHUCTOPHBIE
YCTPOWCTBA, MOCKONBLKY NOTEPH 3HEPrun
B TPUMHMCTOpPE, paboTalollueM B KNIOHEBOM
pexwume, HeaHayuTenoHul. Mo 3toi npu-
YMHE OTnagaeT HeobxoaMMOCTL B OTBOAE
OT Hero Tenna.

Cxema TPUHUCTOPHOrO perynaTopa ya-
CTOTHI BpaLLeHus co ctabunusaumei Kpy-
TALLEro MOMEHTA, NPeaHA3HaYeHHOr o ANa
BNeKTPOAPENM C KONNEKTOPHLIM ABUrarTe-
NEeM NOCTORHHOIO TOKa, M3obpaxeHa Ha

@ Perynatop o6opoTtoB

puvc. 1. 3nexTpoopuratens U BCE Y3Nbi
perynatopa nuraeTt HecrnaxeHHoe Bbi-
NPAMNEHHOE HanpsKeHWe, NocTynaouiee
€ NoaknioyNeHHoro K obmotke Il tpaHcdop-
matopa T1 guoanoro mocta VD1—VD4.,
OrpaHuumrens HanpsXeHua, CoCToN-
wwmid 3 peaucropa R7 u crtabunutpoda
VD5, CHUXaeT BNUAHWE U3MEHEeHWI ceTe-
BOMO HaNpsHXEHUA 1 Harpyaku Ha paboty
pPEenakcauMoHHOrO reHepaTopa Ha OfAHO-
nepexoaHom TpaHanctope VT 1. lfeHepupy-
eMble UMNYNECHI NOCTYMNAOT Ha YNPasnsio-
LUMIA BNEKTPOA, MANOMOLLHOIO TPUHUCTOPA
VS1, cnyxalwlero npensapurensHbiM YCu-
nuTeneM, a aatem yepes peavcropol RB
1 R10 — Ha ynpaBnsioLLmil SNeKTPOA MOLL-
HOro TpuHMcTopa VS2, oTKpLIBas ero.
HanpsixeHne Ha aHoge TpuHUCTOpa
VS2, noka OH 3aKpbIT, PaBHO Pa3HOCTH Ha-

VD1-VD4
04

S

R347x R4100k

VD6 K5036
et

=d
"YacToTa BpaljeHnr”

NpsxKeHns Nn-

TaHWA, NOCTy-

naiowere ¢
BLINPAMUTENS
Ha OWMOOHOM
mocte VD1—
VD4, v npo-
Tuso-34C,
co3paBaemon
BpalLawmm-
[o3:] AKOPEM
neuvrarens M1
{oxa nponop-
uMoHansHa Ha-
cTOTe Bpaule-
HuA). PasHo-

CTHOE Hanps-

1 XeHuwe nocTy-

naer 4epes
$uneTp R12C5
BO BpemsA3a-
LAOLLYIO Lenb
penakcaLmvoH-
HOroO reHepa-
TOpa, NBMEHRAA
3a[EPXKKY re-
HepuUpyeMbix
VM UMMNYNBCOB
OTHOCUTENBHO
Hausana Kax-
[oro nonyne-
puona cerve-
BOFO Hanps-

o—+=+24 B

o _Jo
e
]
K VD1-VD4

T 1 ole

o
m

xenun. [von
VD6 npepot-

BpawaeT pa3psagky konpewcatopa C4
B MHTEpBANax BpeMeHW, Koraa TPUHUCTOPR
VS2 otkpeiT. C yBENUYEHUEM HACTOTH
BpalleHVs 3a0epXKka UMNYNLCOB YBenu-
YUBAETCH, Y4TO NPUMBOAWT K YMEHBLLUEHUIO
3 DEKTUBHOIO 3HAYEHUA HanpsxXeHus,
NPUNOXEHHONO K anekTpoasurareno Mi.
YMEHBLUEHWE YaCTOThl BPaLLeHUs (Hanpu-
Mep, NoA, BNMSIHMEM MEeXaHWHEecKOW Ha-
rpy3Ku) NPUBOOMT, B CBOKO OHEPEk, K YBe-
NUHEHWUIO NPUNOXEHHOIO K ABUraTenio Ha-
npsukeHnsa. Takum o6pa3om, crabunmau-
PYETCs HacToTa spaweHuws ero sana. Cra-
BGUNU3UPYEMOE 3HAYEHWVE HaCTOTbl MOXHO
perynupoBarthk, M3MEHAA napameTpsl spe-
MA3afaloweid ueny redeparopa nepe-
MEHHLIM peaucTtopom R4.

Tok, NpoTeKaowWwuin Yepe3 OTKPbITIA
TpuHUCTOR VS1, orpaHuyeH peaucropom
R5. YMmeHblaTh €ro HOMWHan He peko-
MEHOYETCH, NOCKONLKY 3TO MOXET Hapy-
LWNTE YCNOBKS CBOEBPEMEHHOTO 3aKpbl-
BaHuA TpUHUCTOpa. TpuHucTop VS2 Takke
3aKpbIBAETCH B KOHLIE K&X0ro nonynepmn-
ofOa NUTAIWEro HanpsbxeHws. bnaroaaps
avogy VD7 aHOogHbiiA TOK TpUHWCTOpa
NpepbLIBAETCH Ha [OCTaTo4Hoe ANA 3Toro

BPEMS.
Ha waobpaxeHHoit Ha puc. 2 nevar-
HO# nNnare perynsropa bl NMOYTH

BCE €ro AeTanu, kpome koHaeHcaropa C2,
Tpancdopmaropa T1 v auopoe VD1—
VD4. Nepemenubiii peanctop R4 u ceeto-
avon HL1 ycTaHoeBneHbl Ha BepXHEW
Kpbllwke kopnyca npu6opa. Ha oaHoi us
OOKOBLIX CTEHOK KOprnyca 3akpenneHbl
pepxarens nnaekoi Bcraekn FUT w1 Boi-
Kno4yarens SA1, yepes Hee Xe BBefieH ce-
TEBOW WHYP.

OpHonepexoaHbii TpaHauncTop KT1176
Bmecte c TpuHucTopom KY101E moxHO
3aMEeHUTL cﬁopxoﬂ KY1068 waun KY106T,
copepxatlen oba atkux npubopa. Beibop
TpuHmcTopa VS2 v TpaHcdopmaropa T1
06ycnosneH MOLHOCTHIO M HOMWUHATNBHBIM
HanNpsKEHWEM MUTaHWA ANeKkTpoaBurare-
nsi M1. ABTOp UCNONELE30BaN TpaHcgopma-
Top TH54-127/220-50, coeavHve nocne-
[0BaTeNbHO €ro 4YeTsipe BTOpWUYHbIE 06-
moTkM Ha 6,3 B kaxnasn. MpumeHeHHbie
B Perynatope repmaxduesbie auonb [1304
MMeloT HebonkIloe NPAMOoe NaaeHue Ha-
npsbkeHuWs, 410 no3sonser oboiituce 6e3
TennooTeoa0B.

Mpw HanaxueaHvK Npexae Bcero ycra-
HABNMBAIOT CONPOTUBNEHWE NEPEMEHHOIO
pezuctopa R4 MuUHUMAaNbHBIM U AoGuBa-
I0TCA YCTOAYMBOIO BKIIOYEHWUA TPUHUCTO-
pa VS2, Bpallas Ans 3T0ro NOACTPOEYHbI
peauctop R10. Jdanee yBenuyexHnem co-
npoTueneHus peaucropa R4 poeoaaT Yac-
TOTY BPalLeHUs Bana anekTpoapeny Ao
TpebyemoiA.

fMpakTMieckne UcnbiTaHne perynsTopa
v nopBop ONTUMANBHBLIX HOMWHANOB €ro
3NeMeHTOB NPOM3BOOMNIUCE C 3NEKTPO-
ApPenbi0, OCHALLEHHON KONNEKTOPHLIM ABW-
rarenem nocrosaxHoro Toka ANP72-d6-06
(nnvHa kopnyca — 80 mm, anameTp —
40 mm). HacToTa BpaleHws ceepna Ha X0~
noctom xogy Gbina paeHa 600 muH™'
Mpwu oTklo4eHHOW 06paTHOM CBA3V B pe-
rYNSITOPE OHa YMEeHbLIMNACK MOA Harpya-
Kob Ao 260 muH . Korpa obparHas cBA3b
6bina BKIOYEHa, HacToTa yeenuymnacs o
520 muH ' (NPY TOM XE MEXAHUYECKOI Ha-
rpy3ke). KpyTaiwmii MOMEHT Npu 3TOM 3a-
METHO BO3POC.

Pegaxrop — A. Qonrui, rpachuxa — A, Jonruii




ABTOMAaTU4YECKOe 3apsaaHoe
yCcTpoMCcTBO Ha 6a3e Gnoka

nutaHuga NK
H. KASAKOB, r. Bonrorpan

O TOM, Kak Npy MUHMManbHOW fAopaboTke npesparnTe 610K NUTa-
Hus craporo MK B 3apsiaHoe ycrposicteo, B. 3cuk pacckasan B cTaTbe
"SapsgHoe ycTpoHCTBO m3 Gnoka nuTannus komneiorepa”™ B "Paano”,
2005, Ne 2, c. 44. ABTOp NOMELYEeHHOH HWXE CTaTbM nolien gansiie:
yeHo#t HeHamHoro 6onee rny6oKoro BMELLATENbLCTBA B roToBbli 6/10K
emMy yAanock NOJYy4YHTh aBTOMaTHYECKOe 3apsagHoe YCTPO#HCTEO.

CHOBOWM yana ynpasBneHuss MHOTUX

6nokos nuTaxms MK cnyxut LA koH-
Tponnep TL494 [1] unu ero ananorw. MNMo-
npo6Hoe onucaHwe 3TOro KOHTponnepa
W ero napameTpbl MOXHO HaliTu B [2]. Ha-
iMYMe B HEM BTOPOTO YyCUAMTENA oLmnbkm,
HE UCMONL3YEMOr 0, Kak npasuno, B pabo-
Te 6Gnoka nuTaHusa, Nossonset cobparb
y3en TOKOOrpaHw4YeHws 683 AONONHW-
TenbHbix BHeWHWX OY. MNockonbky aeTo-
MOBUBHBIE aKKYMYNATOpHLIe Gartapewu
UMET eMKoCTb 55...65 A4, ana wx 3a-
paoku Heobxoaum 1ok 5,5...6,5 A. Taxoii

HL1 l

LOEXHON M30onsurM (MOXHO WMCNONL30-
BaTh NPOBOAA, OTNAaAHHbIE paHee OT Bbi-
XOLHbIX pa3sbemoB).

YuyuTeiBan cneunduky saKcnnyatauym
3apROHOro ycTpoicTea, Heobxoammo no-
NONHUTENBHO NepepesaTth neLaTHLie No-
poxxu obiiero npoeoaa (GND), seayluve
K KOHT2KTHBIM NAoLaaxkamM noa BUHTaMm
KpernneHus rne4YarHoW nnartkl K Kopnycy
YCTPOWCTBa, a COeAMHEeHHbIE C 3TUMM
KOHTaKTHbEIMM NNOWAaaKamMy BbIBOOb! ane-
MEHTOB OTNasTh U COBAMHUTL C OOLMM
NPOBOAOM YCTPOMCTBA. 3T0 HYXHO Ans

TOrO, 4TOGbLI 3NeKTPUHECKH M30Nu-
poBark KOpNyc ycTpoWcTea oT 0b-
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TOK C Bbixopna "12 B” o6ecneunsaet 60nb-
LWWMHCTBO KOMMbLIOTEPHLIX BNOKOB nNuUTa-
HUA MOLWHOCTLIO Gonee 150 Br.

OnwvcoiBaemoe 30ecb 3apaaHoe ycT-
POMCTBO BLINONHEHO Ha Gaze Bnoka nuta-
Hus NK mowrHocTeio 200 BT npowasopcT-
8a hvpmbl UTT Beinycka 1996 r.

Heobxoammbie M3MEHEHWA B NOAKITIO-
yernun LW koHTponnepa v gononHuTenL-
HblE 3NEMEHTbl NOoKa3aHsl Ha Cxeme
(CM. pMCYHOK), Ha KOTOpPO#H CcOxpaHeHa
HyMepauus 3/NEeMEHTOB CXEMbI Ha puc. 9
B [1]. Peauctop R1 conpoTHBREeHUEeMm
4,7 kOm, coeguHsoWMiA BbiBOG 1 KOH-
Tponnepa DA1 c uensio +5 B, Heobxoan-
MO BbINasiTh, BLIBOA, 16 OTK/IOYUTL OT 06-
wero NpoBoAa, a NepemMeIHKy, COeamHAI-
wyw eeiBoas 14 1 15, ypanute. Kpome
TOro, cnegyer OTNasaTe W YOanuTe NPoOBO-
0a BbIXOAHLIX ueneih -12B, -5B,
+5 B n +12 B, npunasHHbIe K BHELIHWM
pasnemam.

3arem BLINONHRAIOT BCE COEAMHEHUS,
nokasaHHble Ha cxeme. [lnA 3TOFO B He-
06X0AMMBIX MECTaX A0POXKW NeYaTHOW
nnarsl nepepesawdT OocTpuem HOoXa
W NPUNanBaloT K HUM COOTBETCTBYIOWWE
BbIBOALI 2NEMEHTOB. KpynHele peranu
YCTaHaBNMBAIOT HAa NepenHen CTeHke
6noka nutaHmA. HoBble MOAKnoyYeHus
BLINONHAIOT MOHTAXHLIM NPOBOAOM B Ha-

LLEro NpoBoaa U YCTpaHuTh TEeM ca-
MbiM BO3MOXHOCTL O6pasoBaHus
napasvTHOW Leny 3apaaHoro Toka
B 06X04 TOKOM3MEPWUTENLHOTO pe-
aucTopa R11.

C 3anHeid cTeHKM kopnyca 6noka
NUTaHWA yaanaioT pa3bem Anda nog-
KMIOYeHUsi CETEBOro LWHYPa K MOHU-
TOopy U B oceoboamBLUEeMCA OTBEP-
CTUM Ha NNAcTUHE U3 reTMHakca yc-
TAaHABNUWBAIOT CEeTEBOW BbiKNOHA-
Tene SA1. Ha nepepHeit cTeHke
Kopnyca ycTaHaeBAMBalOT WHAMKA-
TOP BKIOYEHWUA B CETbL — HEOHOBYIO
namny HL1 ¢ 6annacTHbIM pe3ncTo-
pom R12.

B ka4ecTee TOKOM3MEPUTENLHOIO No-
OowaeTr  OTeYeCTBEHHLI  pesucTop
C5-16MB (unn UMNOPTHBIE aHanoru)
MOLLHOCTEIO HE MeHee 5 Br.

BuixogHsle rubkue NpoBoaa C NpyxuH-
HbIMM 32XMMaMKW Ha KOHUAX NOCTOAHHO
MOAKNKOYEHbI K 3apSAHOMY YCTPOWCTBY.
3awmTy ero BbiXOAHbLIX Ueneil B cnydae
HENPaBUNLHOW NONKPHOCTY NOAKMoYE-
Hus 3apsxaemoi 6atapew BbLINONHAET
rnaskasa BcTaska Ha Tok 10 A, BKNIOYEH-
Haa B MIOCOBOW NPOBOA.

MakcumMmanbHbIi BbIXOAHOW TOK 3apafl-
HOro YCTPOWCTBA paBeH npuMepHo
6,5 A. Tox 3apspoku ycTaHasnuealT ne-
pemeHHsIM peauctopom R10. Mo mepe
3apankn HanpsxeHwe Ha Barvapee, yBe-
NUYMBAACH, NpuBAKKaeTCas K CBOEMY
npeaeny, onpeaensieMoMy pe3sucTUBHBIM
npenutenem R1R2, a TOK ymeHbLIAeTCA OT
YCTEHOBNEHHOTO 3HA4YeHWA 00 Hyns.
Mpw nonHoii 3apsaxe Garapen YCTPOCT-
BO NEpexogut B pexum crabunuaauvm
BLIXOQHOrO Hanpsxexus, obecneymsas
KOMMNEHCaLMIO TOKA ee CaMOPaspsRaKy.

HanaxusaHue yCTPOWCTBA COCTOMT
B nopbopke peanctopa R1 Takoro conpo-
TUBNEHWUA, HTOGHLI HANPAXEHWE XONOCTOTO
X00a NpY cpeaHeM NonoxXeHn pyHku yc-
TaHoBKK Toka Obino pasro 13,8...14,2 B.

K damapee +

MpumMmeHeHne B yCTPONCTBE BONLTMET-
pa PV1 u amnepmetrpa PA1 nosbiwaer
yao6cTeo nonb3oBaHua um. Ecnm xe
npeanonaraeTcs pabora ycTpowciea ©
OQHOTUMHBLIMKU BaTapeAMM akKyMynaTo-
POB, 3TK NpUbopLI Heobn3aTenNbHbI.

JIMTEPATYPA

1. Anexcangpos P. CxemoTexHvka 6Gno-
KOB NMUTaHWA NEepCOoHanbHbIX KOMIMLIOTEPROB. —
Panwo, 2002, Ne 5, c. 21—23; Ne 6, c©. 22, 23;
Ne 8, c. 23, 24.

2. WnrerpansHble MUKpOCxXembl. Mukpo-
CXEMbl NA WMNYNLCHBIX MCTOYHWMKOB NMTaHWA
M uMx npumenenve. — M.: fopska, 1997,
c. 164—1689.

Pepaxtop — J1. Jle rpagh

MOAYNbHAS PEKNTIAMA

Ycnosua cm. usc. 11

SAPYBEEXHBIE PALMOXXYPHATBl —
noYyToON!

EBponeiickue u amepuvkaHckuwe pa-

pvoTexHuyeckme xypuansl, CD, cnpa-

BOYHMKM. Bbicbinaem noyTOMW. LeHbt

JOCTYMNHbIE.
E-mail: triod@volinet.ru
* * *
MNponaem

JiopaneBbie MayTbl B KOMMAEKTE
C PacTAXKaMU U KPENeXOoM.

Buicota 3,7 M, 5,5 m — Ha cxnape,
non3saka3 7,3mMu 11 m.

Cnnae AMI6, puametp 32 Mm, Ton-
LMHA CTEHKW 3,5 MMm.

r. UpkyTck (3952) 56-48-55,

e-mail — radstar@angara.ru.

* * *

TOBAPBI — NOYTOMN!
BbiCbinaem HanoXxeHHbIM NNaTexom
no Bceit Poccun. Jiywwmin BLIBOP KHUr,
ansboMoB, paguogeTanei, pagvoHa-

107113, r. Mocksa, a/s 10 "Tockin-
Topr”. Ten. (495) 304-72-31.

Karanor Bcex ToBapos Ha CD BbiCki-
naetcsa B Bawem KOHBEPTE C Mapkammn
Ha 25 pybneit! [ins nonyyeHus karano-
ra paguotoeapos B GymMaxHOM uc-
MNOAHeHWW NPUWNKUTE MapKKU No4YTLl
Poccuu Ha 15 pybneit.
UHTepHeT-marasvH: WWW.DESSY.RU

E-mail: post@dessy.ru .

* *

SNEeKTPOHHbIE KOMIMOHEHTB — MNO4-
TOW. BeiCbinaem karanor.

107031, . Mockea, ab. s, 48.

E-mail: kobudo2000@mail.ru

* * &

P/peranu otey. u wmn. 9000 Tmvnos,
KHWAMWY, KOMNBIOTEpPS!, MO.

Baw xonBept. 190013, C.-Nerep-
6ypr, a/a 93, Kucenesoii.

* & *

JOENOBOE NAPTHEPCTBO

Ecnu y Bac ecTb WHTEPECHbIe pas-
paboTkK, roToBbl NOMOYL B peanvaa-
LMK 1 NPOABMXKEHWW WX HA PbIHKE.

E-mail: ndex-444444@rambler.ru
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3BYKOBOI CUrHANU3aToOp yKasaTens
NOBOPOTOB Ha MOTOLMKNE
@. KACATKUH, r. Cauxr-ferepGypr

: mail@radio.ru
Bonpocsi: consult@radio.ru

Mpuem crarein

lwmbmz,'éod? cnae

a HEKOTOPbLIX MOTOLMKNAX, OCHALLEH-
_HbiX yKa3arenem nosopoToB, Npeayc-
MOTPEHA MHAMKATOPHAA NamMna ero BKIo-
yeHus. OaHaKo u3-3a ee Manoi MOLLHOCTH
(kax npasuno, 1,2 BT) ee cBe4eHNE NNOX0
3aMeTHO faxe B NacMypHYio norogy,
a CONHEYHLIM JIHEM He BUIHO Boobwe. OT1-
ciopa cneayert, 4TO CBETOBYK) WHAMKALMIO
uenecoobpasHo CONPOBOXAATL 3BYKOBOM,
KaK 370 NpakTVKyeTcs Ha asTtomobunsx.
O HEXOTOPbIX NPAKTUHECKUX KOHCTPYKLIMAX
TAKOr0 CUrHaNW3aTopa XypPHan yXe nucan.
Hwxe npennaraeTca onwWcaHwe npo-
CTOrO 3BYKOBOIO CUIrHaNu3aropa AN\ Mo-
TOLMKNA C ABUraTenem, OCHaLLEHHbIM re-
HEPaTOpPOM NEPEMEHHOTO TOKa, HO FOaMT-
CH OH W [INA TaKVX, HA KOTOPLIX YCTAHOBNE-
Ha BaTapen akKyMynsiTOpoB.
CurHanuaarop (CM. CXemy Ha PUCYHKE)

:
&
:

OT KaTyllkn OceelieHus reHeparopa. lNo-
CKONBKY HAMPFXEHWE HA 3TOM KaTyLUKe Npu
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paboTe nBurarens MOTOLMKSIA M3MEHSIETCS
B O4YEeHb LUIMPOKMX Npeaenax, BbinpsaMaeH-
HOe AMogHeiM mMoctom VD1—VD4 Hanps-
MEHME NOCTYNAEeT Ha OrPaHUYUTENL—CTa-
6unuaaTop HanpsxxeHus, cobpaHHbLIA Ha
crabunurpone VD5, peauctope R1 v TpaH-

CAYXMT MNbE30BNEKTPUHECKUIA 3BYKOU3NY-
yarens HA1 co BCTPOEHHLIM reHepaTopoM.

KoHCTpyKUMA curHannuaaropa A0sxHa
COOTBETCTBOBATL TOMY MECTY, rae oH By-
DeT ycraHosneH. f cobpan ero HaBecHbIM
MOHTaXXOM Ha o6paTHOin CTOpOHEe 3BYKO-
nanydartens v 3anun repmokneem. NMome-
LWaTk CMrHANM3aTOR HYXHO B TAKOe Mec-
TO, roe oH Byper 3awmuieH ot goxas. Ec-
N1 rPOMEKCCTL 3BYKOBLIX CUIHAnNOB NOKa-
XKETCH CVLLKOM BONBLLLOIR, MOXHO MoBep-
HYTE y3en 3ByKOM3ny4arenem "or ceba”.
NMopxnoNaTe YCTPOWCTBO CneayeT napan-
NEnsLHO CUrHaNLHOM namMne ykazarens no-
BOPOTOB.

B curHanusatope MOXHO WCNoNbL3o-
Bate cTabunutpoH KC156A v tpanaucTop
KT315 ¢ niobbim BYKBEHHBIM MHAEKCOM.

Ha mMoToumknax, ocHalleHHbix Garape-
i1 aKkkyMynaTopoBs, KOTOpas NoAKNoYeHa
K BbIXOy MOCTOBOIO BhLINPAMUTENS, KOH-
npencatop C1, crabunurpox VDS, peauc-
Top R1 v TpanauncTop VT 1 MOXHO He ycTa-
HaBNWBaThL.

TaK Xe, KaK U CUrHaNLHas Namna, NuTaeTca  suctope VT1. Harpyskoii TpaHsucTopa Prase = 0.0 Lo
R . e
i = TpanaucTop IRF3704 MOXHO 3aMEHUTL
( OBMEH ONMbITOM ) APYrYM MOLUHBIM MONEBLIM C NapameTpa-

3awmTHOEe YCTPOMUCTBO
Ha NOJIeBOM TPaH3UucTope

C. 3OPHH, r. PazaHb

PY NOOKMAOHEHUN HUBKOBOMLTHLIX Me-

PEHOCHBLIX YCTPOWCTB — TEeneBW3o-
poB, MarHuTogoHOB, CTPYMEH-
708, npeobpasoBareneil HanpsXeHWs
u ap. (nanee Gyaem Mx HA3LIBATL HArpys-
KO} — K MCTONHUKY TNMHUTAHWA HEpeako
npomcxoasT owubkn 8 cobnicaequr no-
napHocti. OHW, KakK NpaeBwno, NPUMBOOAT
K Bbixoay u3 cTpos nmbo Harpyskun, nubo
Camoro MCTOYHWKA NUTaHMS.
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HawGonee NpocToi 1 4acTo NPUMEeHa-
eMbli Ha NpakTike cnocob 3alwTsl OT No-
BO6HBIX OLWKMOOK — BKNIOYEHWE OMOaA UNK
AMOOHOTO MOCTa NOCNeA0BaTeNbHO C Ha-
rpy3koit. OaHako Npy 3HAYUTENBHOM Ha-
TPY304HOM TOKE NMOTEPU MOLLIHOCTHM Ha 3a-
WMTHBIX AMOOaX CTAHOBATCA CNULUKOM
Gonbimmn. B Takom cnyvae s 3almel
Harpy3ku addekTMBHee WCNoNL30BaTh
MOLLIHbIA NONEBON TPaH3uCToP.

Cxema ogHOro m3 Hanbonee NpoCTbIX
BApPWaHTOB TAKOr0 3aLMTHONO YCTPOWCT-
Ba NokasaHa Ha pwuc. 1. OHo pabotocno-

. COGHO NpW HaNPAXeHWW MUTAHWS 00

20 B v Toke po 60 A. MNpy HarpysouHOM
Toke B 10 A Ha TpaHaucTope (Ha y4acTke

. WCTOK—CTOK) nagaet scero 0,1 B.

K 3aTBOpY TPaH3nMCTOpa NPUNOXEeHo no-
NOXWTENEHOE OTKPLIBAIOLLEE HANPAXeHUE,
paBHOE BXOQHOMY MMHYC NageHue Hanps-
XEHWS Ha BHYTPEHHEM OMOAE TPaH3UCTOo-

pa. B pesynsraTte TpaHaucTop OTKPLIBaET-
cs, ero paboyas 104Ka PaCNONaraeTcs Ha
OTPULATENBHOM YYaCTKE BhLIXOAHOM Xapak-
TEPUCTUKK (rAe MMHYCOBOE HanpsikeHue
Ha cToke). MNpy ManomM CTOKCBOM Hanpske-
HUM 3HAYEHUs COMPOTUMBMEHWA KaHana
CUMMETPWYHBI OTHOCUTENBHO HyNs [1], T e.
NPy OTPULIATENbHBLIX 3HAYEHWSIX Hanpske-
HWS CONMPOTUBNEHWE DYOET TakMMm Xe, Kak
NPY TAKUX XKE NOAOKUTENBHBIX.

Mpw obpaTHO NONAPHOCTHU HanpAXe-
HUSI NUTAHUS TPAH3WCTOP W Ero BHYTPEH-
HWIA MO, 3aKPbIThl U TOK Yepes Harpysky
R, He npoTekaer.

ConpotuBneHwe KaHana TpaH3wcTopa
IRF3704 — 0,009 Om npu Hanpskerun
3areop—ucTok 10 B, MakcumanbHbiid TOK
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croka — 64 A, npenensHoe HanpsXXeHue
cTok—ucToKk — 20 B, a 3aTBOp—MCTOK —
+20 B [2]. Peauctop R1 paspsxaeT em-
KOCTb 3aTBOP—MWCTOK W 3alUMLIEET TPaH-
3UCTOP OT CTATUYECKOTO SNEeKTPUYeCTBa.
3TOT peavcTop MOXeT GbiTb WMCKIIOYEH,
ecnM ecTb BO3MOXHOCTL NEePEeHecT! Bbl-
KioMaTens SA1 Harpyskm nesee no cxeme
TOYKW NOAKMIOYEHWS 3aTBOPa TPaH3WCTO-
pa. MNpy ToKe HarpyskW, He NpeBbilLato-
wem 10 A, TennooTeog ANs TpaHaucTopa
eJieH.

M, COOTBETCTBYIOLLMMU peantHbIM Tpe-
6oBanvaM. HeobBXoOMMO TONBKO Y4eCTb,
4YTOD eCNK B Npouecce paboTel HanpsXxeHne
MUTAHWA 3HAYUTENBHO YMEHbLLIAETCA (kor-
A3 UCTONHKK — aKKymynaTopHas Gatapes,
HanpYMep), TO OHO MOXET NPUBAU3UTLCA
K MOpOroBoMy HanpsPKEHWD 3aTBOP—MWC-
TOK. 3TO BLI30BET YBENUHEHNE CONPOTUB-
NeHWs1 KaHana, a 3HauwT, U paccenBaeMoii
Ha HeM MoiHocTH. Crano BbiTh, NOpPOro-
BOE HanpsiXeHWe TPaH3WCTOPa AOIMKHO
6bITb MEHBLLE MWHMMANBLHO BO3MOXHOMO
HanNpaXeHWs UCTOYHWKA NUTaHWA.

Ecnu HanpsaxeHue nutaHua Gonee
12 B, MOXHO BOCMNONL3OBATLCA CXEMON
3ALMTHOIO YCTPOICTBA, NOKa3aHHOW Ha
puc. 2. 31o ycTpoiicTeo paborocnocob-
HO nNpW HanpsixedHuw B nNpeaenax
5...50 B v Toke Harpyakm go 60 A. Ctabu-
nuTpoH — noboin, Ha HanpsxeHue cTabu-
nuaauumn 12...13 B.

JIMTEPATYPA

1. TuTue Y., Wenx K. NMonynpoeogHwkosan
cxemotexHuka (CnpasoyHoe pyKOBOACTEO).
Mep. c Hem. — M.: Mup, 1982,

2. IRF3704, IRF37C4S, IRF3704L HEXFET
Power MOSFET. — <http://www.irf.com/
product-info/datasheets/data/irf3704.pdf>.
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MOAVYIBHASR PEKNAMA

¥Yonoewa cm. nac. 11

«MNO3bIBHOW+»

NPEONATAET PAOVMOHABOPEI
PH-3KB SSB p/cT. Ha 160, 80 m
PH-54M p/ct. Ha 10 ™
PH-7 SSB p/cr. Ha 160, 80,40 m
PH-9 vactotomep
PH-13p/ct.Ha2 m
PH-15 CUHTE3 p/cT. Ha 9 guan.
603163, r. H. Hoeropog, a/s 49
«I'IOSbIBHOM—r»-r/d: (8312) 32-46-53
E-mail: pozyvnoi@mail.ru




MoOLWHbLIA OMNONAPHLINA
TPaAH3UCTOP C U3OJIMPOBAHHbIM
saTBopom KE703A

pPeMHUeBbIe MOLWHbIE 6unonﬂpuue

TPaH3WCTOPbl € M30AWPOBAHHLIM 3a-
TBOpOM (pycckan abbpesmatypa — BTHU3,
anmn. — IGBT) KE703A, narotaenusaemoie
N0 3NUTAKCUANLHO-NNAHAPHON TEeXHONOo-
Vv, NpeaHasHayeHsl gna pabotel B 6no-
Kax SNeKTPOHHOro 3axuraHvsa GeHamHo-
BbiX ABUraTenei BHYTPEHHEro cropaHws,
a TaKkKe B ApYroi NPOMBILLNEHHOR 1 BbiTo-
BOM annaparype.

Mpubopwl BTU3 co4eTaloT B cebe nyy-
LUMEe CBOICTBA MONEBbIX U BUNONAPHBLIX
TpaHaucTopos — 6onbLIOe BXOAHOE CO-
NPOTUBNEHWE UEeNnu YNpaeBneHus npu
60MLLIOM YNPABNSEMOM Har PY304HOM TO-
Ke COOTBETCTBEHHO.

TpaHnauctopol KE703A odopmMneHbl
B NNacTMacCOBOM NPAMOYTONbHOM KOpny-
ce KT-28-2 (TO-220AB) € XeCTKMMM
wramMnoBaHHbiMKM NyXEeHLIMW BeIBOOaMW
(puc. 1). Macca npubGopa — He Gonee
25r
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MpuBop no ceoei CTPYKTYpe OOBONLHO
cnoxeH. Ona npeacraenser coboit Guno-
NAPHBIA P-N-p TPAH3UCTOP, YNpaBnaeMbii
HW3KOBOMBTHLIM TPAH3WUCTOPOM CTPYKTY-
pel MOIM 4epe3 n-kaHanbHbiA NONEBON.
Kpome Toro, B cocrae npubopa BxopaT
183 pe3ancTopa W 4Ba ABYaHOAHbIX CTabm-
NUTPOHA. YNpOLEeHHan Cxema TPaH3uCTo-
pa nokasaHa Ha puc. 2. [ina pe3aucTopos
R1 » R2 yka3aHbl TUNOBLIE 3HAYEHWS CO-
npoTtueneHus. PeansHo R1 moxer 6bib
B npepenax 25...50 Om, a R2 B npouecce
M3roTOBNEHUS MOXHO MEHATEL B Npeaenax
20...200 xOm.

3apybexHbiit NPOTOTUN TpaH3aucTopa
KE703A — IRGB14C40L ¢upmbl
International Rectifier.

OcHoBHbIe
TEXHWYECKWUE XAPaKTEPUCTHUKM
npu Temneparype xopnyca 25+10 °C

OOpaTtHbIit TOK KONAeKrop—
amuTTEp”, MKA, He Gonee,
NPy HaNPsXeHUU KOonnek-
Top—amutTep 250 B u Hy-
NEBOM HanpsXeHuu 3a-
TBOP—3MUTTED

Moporoesce HanpaxeHwe, B,
npK COepUHEHHbIX 3aTBope
W KONNEKTOPE U KONNeKTop-
HoOMTOKE TMA ... .. ........ 1..24

HanpsxeHve HackilLeHWs kon-
nextop—smurTep, B, wHe
6onee, NpY HanpsXeHuW
saTrBop—3amuTTep 5 B, onu-
TENLHOCTH U3MEPUTENEHBIX
umnynscoe He Gonee
0,5 Mc ckeaxHOCTHIO Bonee
50 1 TOKe xonnekTopa

5A
10A
14A

KpyTnaHa xapaxkTepucTMkm,
A/B, Npu HanNpsbkeHuy Kon-
nektop—amuttep 25 B,
ONUTENBHOCTH uwamepu-
TEMbHLIX MMNYNLCOB He Bo-
nee 0,5 MC CKBaXHOCTEIO
6onee 50 u TOxe KoONNEKTO-
pal0A

Tok yTeukwn 3arteopa, MKA,

NpKM HANPSXeHWK 3aTB0p—
amuttep 10 B, anvvens-
HOCTW U3MEPUTENBHBLIX NM-
nynscoe He Gonee 0,5 mc
cksaxHocToio Gonee 50 . . . .40...1000

ObpaTHOE HanpsXeHwe Kon-
nektop—amuttep, B, npu
TOKe Konnektopa 10 MA,
HENOAKNONEHHOM BLIBOOE
3aTBOpa, JAMTENLHOCTH
U3MEPUTENLHLIX WUMAYNb-
coB He Gonee 0,5 mc
ckBaxHoCTLIO Gonee 50 . . . .370...440

Tennoeoe  CONpPOTUBNEHWE
kpuctann—xopnyc, °C/Br,

He Gonee

Tennoeoe  CcONpPOTUBREHWE
KpUCcTann—okKpyxawuwas
cpepa, "C/BT, He Gonee

EmkocTb TpaHauctopa**, nd,
He bonee, Npy HyNeBOM Ha-
NPSXEeHWN 3aTBOP—3MUT-
Tep, HanNPsXeHUW KOnnek-
Top—amuTTep 25 B un yac-
Tote 1 My,

* Mpu temneparype koprnyca -40 °C —
25 mxA, npu +150 °C — 100 mrA.
** CpaBoyHBIe Napamerpel.

MpeaensHo JONYCTUMBIE IHAUYCHUN

Hawbonbliee  HanpsikeHue
Konnextop—amutTep, B

HawGonsluiee HanpsxeHue 3a-
TBOp—3amuTTEp, B
HauBonbLumii NOCTORHHLIA TOK
xonnekTtopa, A, Nnpu ycno-
BUW HENPEBLILIEHUST Mak-
CUManeLHoO  AONYCTUMOR
MOLUHOCTU paccevBanma . .. .....20
HauboneLasn NOCTORAHHAA
paccevBaeMan MOLHOCTb
konnexropa*, B, npu Tem-
nepatype xopnyca or -40
po+25°C

HawBonbwas sHeprua oau-
HOYHOrO MMMYNLCa, pacce-
uBaemMas TPaH3UCTOPOM
B PEXMME NaBUHHOIO NpPo-
6o, MIDK, NpY TOKe Kon-
nextopa 11,5 A, Temnepa-
Type kopnyca +25 °C v ux-
AYKTUBHOCTH M3MepUTeNb-
HOIA KaTywwiku 4,7 MIH

HaunbBonbwans Temneparypa
kpuctanna, °C

PaGouwii mHTEpBan Temnepa-
TYPbl OKpYXalowWei cpeasl,
! G AR b e —-40...+150
*Mpyn Temneparype oKpyXaiolei cpenb

Tow.cp B pEOenax +25...+150 °C paccensasmyio

MOWHOCTE Py max uaodxo,mmo YMEHLLIBTL B CO-

orsercTamu ¢ hopmynoi
b =75 oo
RTw—o-ma)

18 Rpg_op o — TENAOBOE CONPOTHBIGHNE KDHC-
TANA—OKPYXaioLasl cpeaa.

YKa3aaHusl MO NPUMEHEHUIO W IKCTya-
TauMW TPaH3WUCTOPOB — CTaHOapTHLIE,
no MOCT 11630, OCT 11336.907.0 u
PO11336.907.8. Yvcno OonycTuMbiX ne-
penaex BbIBOAOB Npy MOHTaxe — He 6o-
nee Tpex. Temneparypa naiiku — ne Gonee
225 °C. Bpems naiixm — He Gonee 4 c, ny-
KeHns — 2 c.
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Bonpocei: consult®radio.ru

Npuem crareii: mail@radio.ru
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K449KN1AP, K449Kr1BP

TeepaoTensHbie ManoMoOLHbIE ONTO-
2NEKTPOHHbIE pene obLero HasHa4eHus

2101.4-1
(DiP-4)

Puc. 1

C OOHOW Napoi 3ambliKalowmx “KOHTakK-
TOB". PYHKLUMIO KOHTAKTOB BLINONHAET na-

Us,, I
8 KEZ7O3A
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Puc. 7

Tap = 25 °C.

20 Q.uk

Ha puc. 3--9 npencrasneHsl HEKOTO-
pbie rpauHeckMe XapakTepmcTuku TpaH-
auctopa KE703A. 3aBMCcHMMOCTL TOKA KON-
NekTopa ly OT HanPsXXeHUs 3aTBOP—3MUT-
Tep Uas Npy ABYX 3HaYEHUSX TEMNEpaTypbl
Kpuctanna T,, nokasaxa Ha puc. 3. Hop-
MUPOBaHHAas TEMMNepaTypHas 3aBucu-
MOCTb MOPOrOBOr0 HaNpPsKeHWs 3aTBOp-
aMuTTEP Uss nopw (OTHOWEHWE TEKyLWErO
3Ha4YeHUN 3TOr0 HANPMKEHWUS K 3HAYEHWIO
npw Temnepatype kpuctanna +25 °C)
npeacTasnexHa Ha puc. 4, a TeMmneparyp-
Hag 3aBMCHMOCTL HaNpPAXEeHWs Konnek-
Top—amurtep Uy, Npu OByx 3Ha4YeHWnX
TOKa KONnekTopa — Ha puc. 5.

TvnoBble 3aBUCUMOCTY TOKa KOMNEKTO-
pa o1 06paTHOro HaNPMHKEHWA KONNEKTOP—
aMUTTEP Uys o5p MPM PASANYHBIX 3HAYEHUAX
HaNPOKEHVA 3aTBOP—3MUTTED U ABYX 3Ha-~
HEHUSX TEMMNEPaTypPbl KPUCTaNNA NOKA3aHkb!
Ha puc. 6,2 n 6. LLitpuxoBbie KpUBLIE Or-
paHuumBaloT 06nNacTe AOMYCTUMBIX 3HAYe-
HWIA TOKA KONNEKTOPa N0 HENPEeBbILLEeHWIO
MaKCUMaNbHOM MOWHOCTY Py ... = 100 BT.

INEeKTPOHHO-ONTUYECKue
KoMMmyTaTtopbl cepumu K449

B "Pagwo”, Ne 11 un 12, 2006 r. nomewjena cnpasoyHas uHpopma-
yma o xkommyraropax cepwii KP249, K249 u 249, npomn3soqnmsix
oTeyecTBeHHOH pupmoi “TipoTron™ (r. Open). B nybnukyemoii Huxe
cTarse onucakbi npubops cepun K449 Toii e pupmei.

pa BCTPOEHHLIX MOMNEBbIX TPAaH3UCTOPOE,
BKJIIOYEHHLIX BCTPEYHO-Nocnegoearens-
HO. 3T0 NO3BONAET KOMMYTUPOBaTEL Nepe-
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MEHHbIA TOK MW MOCTORHHLIN, HE33aBUCK-
MO OT NOASIPHOCTY NOAKMIONEHNS “"KOHTaK-
TOB" pene. BXxOpHOM TOK — NMOCTOAHHLIA
WM UMNYNBCHBIA OAHONONSAPHBIA.

Kopnyc — nnacTMaccosslit, 2101.4-1
(DiP-4); BbiBOALI — WTAMNOBaHHbIE NNO-
ckue nyxessie (puc. 1). Macca npubo-
pa —He Gonee 0,51
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Ha puc. 7 usobpaxeHa KynoHBOMNbT-
Han xapakTepucTuKa TpaHaucTopa (Q —
3apsg 3aTeopa). Ha pue. 8 npegcrasneqa
3oHa GesonacHoi paboTbl npubopa, a Ha
pMc. 9 — 33aBUCHMMOCTL COCTaBASIOLLMX
emkocTi C TpaH3ucTopa OT HarpsXeHwus
KONNeKToOp—amMuTTep.

Marepuan nogroTosun
B. KMCENEB
r. MuHck

Penaxktop — J1. Jlo rpag

Cxema 1 LOKONeBKa pene nokasaHbl Ha
puc. 2. 3apybexHblid aHanor pene
K449KM1AP, K449KMBP — AQY210.

OcHoBHBIE
TEXHUYECKUE XapaKTEePMCTUKKH
npy Top.o = 25 °C

MocroaHHOe NpaMoe BXoaHoe
Hanpskenwe, B, npw Bxoa-
HOM TOKe 10 MA

TWNOBOE 3Ha4YeHne

BLIXOAHOM TOK yTEUKM BbIKMIO-
YEeHHOro pene, MKA, He 6o-
nee, Npy¥ BXOAHOM Hanps-
xeHum 0.8 B ana

K449KIM1AP npy komMmy-
TUPYEMOM HanNpPAXeHUH
+40B

K449KIM1BP (+350 B)
Hanpsxenue wzonsuvm, kB,
HE MeHee, npu MaMepu-
TeNbHOW BbIEPXKE Bpeme-
HU 1 MUH
BoixogHoe CONpPOTWBNEHWE
BKJIIO4eHHOro pene, Om, He
Gonee, NpW BXOOHOM TOKe
5mA ans

K449KMBP
BbixopHan eMKOCTL BLIKNIO-
yeHHoro pene, nd®, npw
KOMMYTUPYEMOM Hanps-
xenm 60 B Ha vactove
10 MMy, ans



K449KMAP

K449KMIBP ............. e
Bpemsa BKIO4YEHUS/BLIKNIOYE-
HWS pene, Mc, He Bonee,
MPU BXOAHOM MMMNYALCHOM
Toke 10 MA vacToTtoit 50 Ny,
KOMMYTUPYEMOM Hanpsoke-
Hum 100 B v conpotume-

neHum Harpyskm TkOm ... .. .. 1/0,5

MpeagensHO QONYCTUMBIE SHAYEHUA

Haubonswee koMMyTUpYEMOE
Hanpsaxenve, B, ana
K449KMAP
K449KMBP
Haubonblwuii  KOMMyTUpYye-
Mblid TOK, MA, Ang

K449KN1BP
HaubonblumiA BXOOHOW Nps-
MO TOK pene Bo BKIIOYEH-
HOM COCTOSIHUM, MA
Hawbonblumnii BXOAHOW WM-
NyNeCHBIE TOK pene, MA,
npy  ANUTENLHOCTU  UM-
nynbcos 100 MKc
HawGonelwas paccevBaeman
MOLHOCTL, MBT .. . ...l 350
Pabouwin wHTepsan Temnepa-
%pu OKDYXAIOLWeR cpeabl,

K449KN2AP, K449KN2BP

TeEepAOTENLHbIE MANOMOLUHBLIE OMNTO3-
NEeKTPOHHble pene o6Liero HasHa4eHus
C OOHOW Napoil PasMbIKAIOWMX "KOHTaK-
TOB". B pene wcnonbL3o0BaHbl NONEBble
TPaH3WUCTOpPL C 3aTBOPOM 0BEAHEeHHOro
T™na.

Kopnyc — nnactmaccoBsiii, 2101.4-1
(DIP-4); BbiBOALI — WITAMNOBaHHBLIE NNOC-
kue nyxeHeie (cm. puc. 1). Macca npubo-
pa —He boree 0,51,

Cxema U LOKONeBKa pene nokasaHsl Ha

pmc. 3. 3apybexHbliin ananor pene
K449KMN2AP, K449KN2BP — AQY410.
1
\\ s
—
Puc. 3
OcHoBHblIE

TEXHUHECKME XaPaKTEPUCTUKM
npu T cp = 25 °C

NocTosHHOE NpsiMoe BXOAHOE
Hanpsxexve, B, npu Bxoa-
HOM Toke 10 MA

TUNOBOE Ha4YeHKe

BbiIXOAQHOW TOK YTEYKW BKIIO-
HYEeHHOTo pene, MxA, He 6o-
nee, Npu BXOAHOM Hanps-
xeHun 0,8 B ana

K449KN2AP npi KOMMY-
TUPYEMOM HanNpPsXXeHUH

+40 B
K449KN2BP (+350 B)

Hanpsxenwe wmaonauuM, kB,
HE MeHee, Npu n3Mepu-

TENbHOM BblOEPXKE BpEME-
HU 1 MUH

BoixogHOEe  cONpOTUBREHWE
BbIKNIOYEHHOrO pene, Om,
He Gonee ona

K449KM2BP npu Hynesom
BXOAHOM TOKE
BbixogHan emMKOCTb BKIIKOYEH-
HOro pene, Nd, Npu KOMMYy-
TUPYEMOM  HanpsiKeHUU
60 B Ha uactote 10 My

ana
K449KMN2AP
K449KMN2BP
Bpems BKAloYeHWs/BuIKNIOYE-
HMA pene, Mmc, He Oonee,
NPy BXOAHOM MMMYNLCHOM
Toke 10 MA yactoToii 50 Ny,
KOMMYTUPYEMOM Hanpske-
Hu1 100 B u conpotmene-
HUK Harpy3ku 1 KOm

MpenensHo p[ONYCTUMbBIE 3HAYEHUS

HawGonbwee komMMyTUpyemoe
Hanpsxenwve, B, ana

KA49KM2AP ............... +40
KA49KN2AP ... ........... +350
Hanbonewwnii  kommyTHpye-
MBIl TOK, MA, ANs
KA49KR2AP: © oo cnvnvnsinnaean 220
KA49KTIZ2BP - oc o i o aiiie i aiiss 90
Hawbonblwnii BxogHOW nps-
MO TOK pene BO BKNIOYEH-
HOM COCTOSHMM, MA . .. ......... 50
HanbGonewwit BXxooHOW MM-
NynLCHLIM TOK pene, MA,
npv  ONUTENBHOCTH KUM=
nynscoB 100mke . ............ 100
Haubonblwias pacceveaemas
MOLWHOCTL, MBT . . ... ... ... .. 350
PaBouwii wHTepean temnepa-
TYPbI OKPYXQIOLLEH cpeabl,
L - -40...485

K449KN3BP

TeeppoTensHoe ManoMOLLHOE OnTo3-
NexKTpoOHHOE AByKaHanbHOe pene
HasHaueHus. B kaxaoom kKaHane — napa
3aMbIKAIOLLMX "KOHTAKTOB".
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Kopnyc — nnacrMmaccosbiii, 2101.8-1
{DIP-8); BLiBOAL! — LUTAMNOBAHHbLIE NROC-
Kue nyxeHoie (puc. 4). Macca npubopa —
He Gonee 11

Cxema u uoxoneska pene K44SKMN36P
nokasaHel Ha puc. 5. 3apybexHsblii aHa-
nor — AGW210.

OcHOBHBbIE

TeXHUHECKNEe XapaKTepUCTUKK

npu Toup.cp = 25 °C

MocrosxHOEe NpsiMoe BXoaHoe
HanpsxkeHwe, B, npu Bxoa-
HOM Toke 10 MA

TUNOBOE 3Ha4eHue

BbIXOOHOW TOK YTEYKM BLIKIIO-
4YeHHOro pene, MkA, He Bo-
nee, NpyM BXOAHOM Hanps-
»eHun 0,8 B n kommyTUpy-
eMOoM HanpskeHun £230 B

HanpsokeHwe wsonsumu, kB,
HE MeHee, Npn K“amepw-
TesnbHOW BblAepXKe Bpeme-
HATMBH Conwancava au

BuixopHoe conpotueneHwe
BKJIIC4EHHOro pene, Om, He
Gonee, NPW BXOAHOM TOKe
BMA. oo imimis v o

BeixogHan €MKOCTb BbIKMIO-
yeHHoro pene, nd, npu

KOMMYTHPYEMOM Hanpsixe-
HUW 60B mHa wacTtoTe
TOMELL . o ooscais ompniwrs wn

Bpemsa BKNIOYEHUA/BLIKIIOYE-
HUA, Mc, He Gonee, npm
BXOJHOM MMIMYNLCHOM TOKE
10 mA yacTtoroit S0 Ny, kom-
MYTUPYEMOM HanpskeHun
100 B v conpotvBneHuv
Harpy3ku 1 kOm
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MpepensHO AONYCTUMBIE SHAYEHUA

HavGonsluee KOMMyTUPYEMOE
Hanpsxewwe, B

HawGonbLwumii
MBI TOK, MA

Haubonbiuee onn.Hoe obpar-

nsrolpei@ynsuos (9soducg
ni'olpeiGiew :uaiels wandyl

HOE HanpsxeHwe pene, B ......... 3 |
HaunBonbillvi BxOOHOW nps- |
MOl TOK BKNIOYEHHOIO pe-
TELMB . v ws v e v s 25 |
HanBonelmii BXOOHOW WM-
NyNbCHLIA TOK pene, MA,
npy  ANUTENEHOCTH  UM-
nynscoB 100MKC .. ........... 150
Haubonsilian pacceveaemasn
MOLLHOCTL, MBT . . . ... ......... 300
Pabounit MHTEpBan Temnepa-
TYPbI OKPYXaloLe cpenbl,
b & - -45...4+85
Marepwuan noaroToBvmn
A. HE®EOOB
r. Mockea
Penaktop — J1. flo rpagh —J1. T

MOLOUL UI9HhO8VYdUD
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@ HALUA KOHCYJ1IbTALUMUSA

AONOJIHEHUE K HANMEYATAHHOMY
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KAMNYH B. ¥npasnaemblii TDUHUC-
TOPHbIA BbinpsMuTens. — Pagwo,
2004, N2 9, c. 35, 36.

O HanaXXwBaHWM YCTPOMACTBA.

Lna obneryeHus HANAXMBaHWA YCTROA-
CTBa B LENOM PEKOMEHIYeTCA BHauane npo-
W3BECTH MNOY3NOBYIO NPEABAPUTENLHYIO OT-
nagxy 6noka ynpaenenus. [ina aToro, Bpe-
MEHHO YAANMB M3 CMOHTMPOBAaHHOA Nnarb
pesuncrop R7, COEAMHAIOT €e KOHTaKTHbIe
nnowanxu 3 u 4 COOTBETCTBEHHO C NNoLaa-
kamm 5 u 6, a nnowiaaxy 2 — ¢ nnowaaxoii 1
¥ BEPXHUM (MO CXemMe) KOHTaKTOM pasbem-
HOMQ COeANHUTENA, NPEAHa3HAYEHHOT0 415
NMOAKMOYeHUA CBapoYHOro kabens. Bmecto
avopoe VD1, VD2 yctaHaenmeaor nmiobuie
BMoab C NpsMbiM Tokom 300 MA (cepun
KA105, KA209, A226 v 1. n). OcTtanbHble
BHELLHWE 3nemMeHTul (TpuHmcTopbl VST,
VS2, koHpeHcarop C1, peanctop R4, apoc-
cenb L1) Ha aTom atane He WCnonL3yoT
K BbIXOAHLIM 32KMMaM BMECTO CBApOYHOTO
kabenn noaxMoHaloT namry HakanMBaHWA
Ha 24 B v Tox 35...50 MA (HanpuMmep, KOM-
myTatopHylo KM24-35), a exop, (nnowapku

BTOPU4HON

YcTaHoBMB ABWXOK NEPEMEHHOTO pesit-
cropa R8 B kpaiiHee nesoe (NO cxeme) No-
noxeHue, TpaxcOopMaTop NOAKMIOHAINT
K cety. Jlamna Ha BLIXOAE YCTPOMCTBA
[LOMKHA 32KEYLCH HA KOPOTKOE BpeMs, a 3a-
Tem NnoracHyTe. Mpy BpalLeHu ABKKKa pe-
aucTopa RB sipkoCcTL ee CcBeYeHMA A0MKHA
MA3BHO BO3PACTaTh NPaKTUYECKU [0 NONHO-
ro Hakana. Ecnm xe ycTpoicTeo Beaet cebs
uHaye, 70O npexae scero Heobxoamumo ybe-
OUTLCA, HTO HaNPSXKEHWE HAa KOHAEHCaTopax
C4 v C5 paBHO COOTBETCTBEHHO NPUMEPHO
201 12 B (310 CBUAETENLCTBYET O TOM, YTO
cTabunmsaTop Toka Ha TpaHaucTope VT4
H

Mpw ycTaHoBKe OBXKKA pe3ucTopa R8
B nesoe (No Cxeme) NONoXeHWe TpaHauc-
Top VT2 nomkeH GbiTb OTKPBHIT 1 HANpske-
HWE Ha ero KONNeKTope (OTHOCUTENEHO No-
ROXWTENLHOW oOOKNanky KoHpeHcaTtopa
C4) 6nmuako K Hynio. MoBOpOT OBUXKAa B
Opyroe kpaitHee NonoXxeHue AomxeH Npu-
BOOMTE K €ro yeenvuenuio no 8...9 B. NMpu
HanuuuK ocumnnorpada OOHOBPEMEHHO
MOXHO HabnmonaTe NoOsSBNeHUe Ha KONNeK-
Tope TpaHsucTopa VT7 NpAMOYrofbHbIX
MMNYNELCOB C 4acToTol cnegosaHmna 100 My
M U3MEHRIOLLEINCA CKBAXHOCTLIO. Mnoob-
pa3sHble MMMYNLCHl TAKOW XE 4acToThl
WM amMnanTyaoi okono 8 B AoMKHbI NOCTORH-
HO NPUCYTCTBOBATL Ha KoHaeHcaTope C6.

Ans HANAKVBAHWS Y3Nna O PaHUY4eHUnA Ha-
npsxkexwa (Ha TpaHavwcTope VT3) ycTaHas-
AMBAIOT Ha MeCTO peavcTop R7, noaxnoya-
10T koHaeHcarop C1 (Ha aTom atane — nio-
Goit emMKoCTbIO He MerHee 500 Mkd ¢ HoMK-
HaNbHbIM HanpsokeHwem 50 B) v 3amensior
Namny HakanMBaHWsA PesUCTOPOM COnpo-
TvBneHueM 1 KOM v paccerBaemMoii MOLLHO-
CTbi0 2 BT, Y6eaMBLUIMCD, 4TO HaNpsXeHVEe Ha
crabunurpore VD10 paeHo npumepto 8 B,
NCAODOTOM ABKKKA NOACTPOEYHOTO Pe3nc-
Topa R12 (a npu Heobxogyumoctu u nogbo-
pom peaucTopa R11) ycTaHasnuBaloT Ha Bbl-

XO[e ycTpoicTea HanpsokeHuwe 36 B (npu Ha-
NPsOKEHM Ha BTOPMMHOWM OBMOTKE TpaHe-
¢opmaropa He meqee 28 B). Mocne storo
CcOBUPAIOT YCTPONCTEO B NONHOM COOTBETCT-
BUW CO CXeMOid, n3obpaxeHHoi Ha puc. 1
B CTaTbe, W NEPexXosT K HaNaXxvBaHuio Nno
METOAMKE, ONUCaHHOM B CTaTbe.

Kak nokazana npaktvka, wHoroa (Kak
npasuno, NP MCNoNb3oBaHWK TpaHcdop-
maropa ¢ "MArkoin” Harpy3oqHOM xapakTe-
pHCTUKOI) HabMIOOAETCA TaKoe ABNeHWE:
B pPeXvmMe X00CTOro X003 yaaeTcs ycTaHo-
BWTbL HeoBXoaMMOe BbLIXOBHOE Hanpsxe-
HWE, A NPU NONbITKE 32XeYb CBaPO4HYIO Ay-
Iy BbIXOAHOR TOK HE Or paHUYMBAETCS U NAT-
yuk Toxa R4 neperpeeaetcs. PapukansHoe
cpencteo Gopbbbl C Takum sBNEHMEM —
NpYMEHEHWE AONONHUTENBHOTO UCTOYHUKA
NUTaHWA Ha OCHOBE CETEBOro TpaHcdop-
MaTopa MOLLHOCTBIO He meHee 3 Br c ero-
PHU4HOR OBMOTKOM HanpsxeHviem 25...35 B.
BuinpaMuTenbHbiit MocT — KL407A unm
emy noaobHbI. Ero nnocoskeit BuIBOA CO-
E0MHAIOT C OAHOMMEHHOM ODKNafKoit KOH-
AerHcartopa C4, a MUHYCOBbLIKM — € aHOOaMU
novonos VD3 n VD4. MepenuHyio 0BMOTKY
NOAKMIOHAIOT K MATAIOLWEeN CETI.

Mpu wucnonbzoBanuu emecto 0160
MOLHBIX AWMOACE OPYruX TWMNOB cneayer
MMETL B BUAOY, 4TO € UX KOPNYCOM MOXET
6biTb coeauHeH He katop (kak y 160), a
aHop. B TakoM criyyae MOHTaXHYIO CXemy
(cm. puc. 3 B cTatbe) HeobxoaMMo COOoT-
BETCTBYIOLWMM 06pa3oM M3MEHUTD.

KO3JO0B M. Tepmoctabunusatop
Ans nasnsHuka. — Pagwo, 2002, Ne B,
c. 38, 39.

Hopabortka ycrpoiicTea.

Kak coobumn yatatens C. Kosanexko
v3a I. KctoBo Huxeropoackoit 06n., cobpaH-
HbliA UM M3 UCNPaBHLIX feTanei TepMocTa-
Gunusarop 3apabotan Tonbko nNocne

HbLUEHMA CONPOTUBAEHUS pPesncTopa
R12 po 5,1 kOm, a R15 — 0o 200 Om. Kpo-
Me TOFO, B NPOLIECCE HANZXKMBAHWSA BbICHU-
nocs, 4To peauctop MITT, ycTaHOBNEHHLIA
Ha mecte R1, umeet HegonycTumo Gonb-
LLIOIA TEMNEepaTypHbii aApeiid — npu npoTte-
KaHuM paboyero Toka ero ConpoTUBNEHWE
BO3pacTaeT (B OTHOCHMTENbHBLIX eauHMLAxX)
3HAYUTENBHO CUMbHEE, YeM Y Harpesarens
nasnbHUKa, U1 HopMansHas paboTa ycTpoii-
CcTBa HapylwaeTtcs. HyxHoro pesynerara
yaanock Ao6GuTLCA 3aMEHO peaucTopa
MJTT NPOBONOYHBLIM, HAMOTAHHBLIM KOHCTaH-
TaHOBBLIM NPOBOLOM.

Ynpasnsiowwe vMynbCbl reHeparopa
Ha anemenTax DD1.1, DD1.2 okazanock ue-
necoobpaaHuiM caenats Haubonee KopoT-
KMMU, /1R STOrO BMECTO peancropa RE Gbi-
Nna yCTaHOBNEHa NPOBONOYHAR NEPEMBINKA.

Ans Toro 4yTobel KoHTPONMPOBaTEL pabo-
Ty ycTpoiicTea, C. HKO Npegnaraer
JAONONHUTL €r0 CBETOANOAHBIM UHAWKATO-
pom. Katon cBeToaMona (MOXHO npume-
HWUTL MpakTuyecku NoBoi) noaxkmoyaloT
K obLuemy NpoBoay, a aHopA, Yepes TOKoor -
PaHWYUBAIOLLMIA PE3UCTOPR CONPOTUBNEHW-
em 100 Om — K ToYKe coeauHEeHMs Pe3nc-
ropa R1 ¢ karogom TpuHucTopa VS1 v Bbi-
sogom 3 OV DA1. CeeToamoq XenarenbHo
YCTAHOBWUTL Ha NepenHel naHeny paaom
¢ perynstopom R1.

KOPOTKOB W. UMnyneCHBIA cTa-
Gunu3anposanHblii 6NOK NUTaHWA MoLY-
HocTeio 1 kBT, — Paamo, 2005, Ne 12,
c. 33—35.

Warorosnenme Tpancgopmaropa T2.

Mepen HaMOTKOW TpaHchopMmaropa
Y ABYX KONeL, MarHMTonpoBeoga (Tex, 4To by-
AYT KparHUMK) HaokaaquHo Gymaroi Heo6-
XOOUMO CKDYMKTE OCTPLIE KDOMKW. 3aTem
$EeppUTOBLIE KONBLA CKNEWBAKOT MEXAY
cobOoli HECKONLKMMKM KannaMu knest "Mo-
MEHT", @ K KpaiH1m NpuKnemealoT (Co cTo-
POHbI CKPYIMEHHbLIX KPOMOK) KOJIbUA BHELL-
HWM ANEMETPOM NPUMEPHO 47 U BHYTPEH-
HUM — 27 MM, BbipE3aHHbIE U3 3NEeKTPo-
KapToHa Tomupmboi 0,3...0,4 mm. Nonyven-
HbliA BAIOT NNOTHOIA NakoTka-
HEI0 B TpU cnos. NepeuyHyio oBMOoTKY (Cek-
uuvm | u 1) HamMaTLIBAOT B OOWH CNOIA paBHO-
MEPHO MO BCEMY NEPUMETPY, HE IONYCKan
nepekpeLwBaHna Npoesoaa. 3akpenus Bbi-
BOObI NPOYHBIMKM HUTKaMKM MK NOAOCKaMKU
kabenbHoit Gymary, nepBuyHyIl0 OBMOTKY
WM30NWUPYIOT OBYMA-TPEMSA CNIOAMKM NakKo-
TKaHW ¥ HaMaTLIBAIOT (B ABa NPoBoaa, BU-
TOK K BATKY) obmotky V. [na obnerdexus
HAaMOTKM BMECTO YKA3aHHOro B CTaTbe Npo-
Boaa auameTpom 1,2 mMm (OH JOBONBHO Xe-
CTKUI M NNIOXO MHETCH) MOXHO MCNONBL30-
BAaTb HECKONLKO NPOBOAOE MEHLLLETD gWa-
MeTpa, masHoe, 4Tobbl Mx CyMMapHoe ce-
yeHue 6bino He MeHbLue 1,13 Mm? (Nprmep-
HO TAKOE CeYeHVMEe WMEET, Hanpumep,
"XryT" W3 ABYX NMPOBOOOB AWAMETPOM
0,86, Tpex — auametpom 0,69 nnv yetobl-
pex — puametpom 0,64 mm). Ha ocrae-
wemcs ceoBoAHOM MEeCTe HamaThiealoT 06-
moTky lll, nocne Yero Ang sawvTbl BTOpUY-
Hbix 06MOTOK OT NoBpexaeHus ux obma-
THIBAIOT OAHWM-OBYMA CNOSMU NAKOTKAHW.

OBPATHUTE BHUMAHUE

PABHHKH A. Te npucTas-
kxa. — Pagwo, 2006, Ne¢ 5, c. 42, 43 (pe-
aaxkTop — A. fonrvid).

B agpece y CTpenKu rMATaHWA MUKDO-
CXeM Ha CxXemMe ycTpoiicTsa nponyiieH
BbiB. 14 MukpoxorTponnepa DD1 {gonxrHo
ObiTh: "K BbiB. 4 DD1, BbiB. 14 DD1—DD4".

BYPOB M. Ocuynnnorpacguyeckan
npWcTaska K KoMnbloTepy. — Pagwo,
2006, N2 7, c. 57—59 (penaxrop —
A. Donrwvii).

ALIMN DA3 — TLC549CP vum1 TLC549IP, a
He TL549CP, TLC549CN, kak yxa3aHo Ha cxe-
Me (cm. puc. 1B cTarse) v B Texcre Ha ¢. 57.

KPUBELIKWA A. CTabunusmMpoBaH-

BTOPOro MpGBOAA CeTH, MAYLLero K Beinps-
MuTenbHoMy Mocty VD2 (aHanoryHo KoH-
Aexcaropy C1). [na orpaHu+eHmus 1oka He-

crabumnTpor VO3 B MOMEHT BKITIOYEHUS

Penaxtop — B. ®ponos, rpagwka — B. $ponos



AVAAG

pepnaraemoe yCTPOWCTBO M3paeTt
3BYKW, HANOMWHAOLLME Tpenwu co-
noebsl. OHO MOXET NOCNYXUTb Bbl3blB-
HbIM y3n1om ana TenedoHa, KBapTUPHbIM
3BOHKOM, 3BYKOBbIM CWMIHanu3aTopom
Oona kakoro-nubo ycTpoiictea wnm npo-
CTO UIPYLUKOM.
AnexTpoHHBIA “"conosei” (ero cxema
nokasaHa Ha puc. 1) cobpad Bcero Ha

R130« R2100k R330«

DD1 K561NH2
DD2 KSE1NES

K etie. 14
l DD1, DD2
L +
Cc2
- Tﬂc MKx16 B
€ Kebie 7 DD1, DD2
L

Puc. 1

neyx KMOIN mukpocxemax DD1, DD2.
OcHoBa yCTpOICTBA — TPW reHeparopa,
eBbipabaTbiBalowmx konebanun pasHoi
qacToThl. MNepsLii U3 HUX (Ha NOrMYEeCKUX
anemenTax DD1.1 v DD2.1) dopmupyeTt
WMNYNBChl C HAaCTOTON cnegoBaHnua nNpu-
mepHo 1000, sTopoii (DD1.2 1 DD2.2) —
10, Tpetuin (DD1.3 u DD2.3) — 500 Iu.
Kak BUOHO M3 CxeMbl, OAMH W3 BbiXOO08
BTOpOro reseparopa (esisog 10 anemeH-
T1a DD1.2) coepvHeH ¢ BXxonoMm (BeiBog 2)
anementa DD2.1, a ppyroii (BbiBopn 4
DD2.2) — c exoaom (BbiBOA, 9) anemenTa
DD2.3. WMHbiMK cnoBamwn, BTOPOR reHe-
parop ynpaensetr paGoTtoi nepeoro
M TpeTbero. Wx BeIXOAHLIE CUrHANLI NO-
CTynawT Ha Bxoasb anementa DD2.4.
C ero Bbix0Aa CUrHan 3BYKOBOW HacToThl
MOCTYNaeT Ha YCUNUTENb MOLLIHOCTH, CO-

Ten. 207-89-00

E-maii:__mail@radio.ru

Mpy yHactum YrpasneHud BOCNTaHnsS 1
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6paHHblin Ha anemenTax DD1.4—DD1.6.
YCUNEeHHbI CUrian BOCNpoOu3BOaUT Nbe-
3oumasnyqartens BF1.

Herany "conoBbs” MOHTUPYIOT Ha ne-
yaTtHo# nnare (pMc. 2) 3 OOHOCTOPOHHE
¢GONLrMpOBaHHOINO  CTEKN0TeKCTonuTa
TonwwHoln 1...1,5 mMm. Peauctopbl —
MNT-0,125 unn MJIT-0,25, koHoeHcaTto-
pbl — K50-35 (C2) u KM {ocTaneHbie) nnun

R3 A

i

KX1(-GB1} 33 KX1 (+GB1)

Puc. 2

aHanornyHbie MMNopTHole, Bo unabexa-
HWE BbLIXOAA MUKPOCXeM u3 CTPoA npu
naike (OT CTATU4ECKOro anekTpu4ecTsa
WKW neperpesa NasfibHAKOM) Ha nnare
pEKOMEHOYETCA YCTaHOBUThL 14-rHes3g-
Hble navenu (MUKPOCXeMbl BCTaBNAWT
B HUX NOcne OKoH4YaHWs MoHTaxa). MNepe-
MBIYKY, W300paxeHHyKd Ha 4qYepTexe
LUTPUXOBOW AWHWEN, U3rOTOBNRIOT U3 Ny-
XKEHOro npoeoga AvameTpom
0,4...0,5 MM 1 BNameaT CO CTOPOHLI ge-
Tanei. BHewHwiA BUO CMOHTUPOBAHHOM
nnartel NOKa3aH Ha pMc. 3.

MutaoT “conoebn” ot Harapen TMNO-
pasmepa 6F22 ("KpoHa") unu ot wecTu

COeMHEHHLIX NOCNenoBaTenbHO ransea-
HUYECKMX anemeHToB AA. [lna coepmHe-
HuA ¢ BaTtapeeil UCNONL3YIOT CTaHOapT-
Hblll pa3beM, B KA4ECTBE KOTOPOro MOX-
HO MPUMEHWTbL COOTBETCTBYIOLLYIO Ae-
Tanb OT HerogHoi Gartapeu Twna "Kpo- 8
Ha". MNpwn odopmMneHnn YCTPONCTBA B BU-
Le 3aKOHYeHHOW KOHMCTpyKuuWn (xorpa
nnaty emecte ¢ 6arapeei nomMeLlaot

Puc. 3

B KOpNyC NOAXOOALLMX pa3Mepos) Lene-
coobpasrio ans yoobcTea Nonb3OBaHWA
BBECTW B LiENL NUTaHKUA BLIKTIOYATENb.
CobpaHHOEB M3 MCNPaBHbIX AeTaneit
u 6e3 owmbok B MOHTaxe YCTPOWCTBO
HanaxuweaHus He TpebyeT U HauuHaeT pa-
6otaTte Cpasy Nocne BKMOYEHUs nuTa-
HuA. Cnenyer y4yecTb, Y4TO 3BYKOW3Nyva-
TEenem B 3TOM YCTPOWCTBE MOXET Chy-
XUTb TOMBKO NbE303NEKTPUNEeCKWn npe-
obpa3soearens. JAWHAMWHECKYIKD FOAOBKY
NOAKAIONATL HENb3A, BbIAOET U3 CTPOS |
mMukpocxema DD1. |

PegaxTop — B.®ponos, rpaduxa — B.Pponos, P
¢horo — aeropa

!
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"PAANO" — HAMUHAIOLLIUM
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PAOMO Ne 2, 2007

56, Urpa "CynepBexnmeocTb”

A. MAMUYEB, n. Laranoso-1 CmoneHcko#i o6.

Hrponoe YCTPOWCTBO, CXeMa KOTOpPOro
vw3obpaxeHa Ha puc. 1, UMUTUpYeT
cUTYaumio, korga asa naccaxwvpa obuye-
CTBEHHOMo TPaHCNopTa ¢ 3aBUAHLIM YNop-
CTBOM CTapaloTCs YCTYNWUTL ApYyr Apyry
ceoboaHoe mecTo. MoBexaaeT ToT Urpok,

pyloTca Ha Tabno (pMc. 2), COCTORLLEM U3
11 cBeTOAMOA0E PA3HOrO LBETA CBEYEHWUA
(kpacHo-3eneHoro, KpacHoro, 3eneHoro,
Xenroro). YnpaensioT NpouLeccoM urpbl
C ABYX NYNLTOB, KAXALIA U3 KOTOPLIX CO-
NepPXUT YeTbipe kHonkW. Wx ¢PyHKUMo-

DD1 K561TM2 Keue. 14 DD1=— SAf
VD1 KO5226 ssr
" ] DD11 , /" R3 100k 2‘ T GBI
S| TT 1 &ls KTa616 =9 B
100 & R5100 ] "
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x168 ()R] T0 | piopia vz ansoram 4 3
L L €2 _|+ HLS5 HL6, HLY, HL10 HL11
2mkx16B ] 307
Kews 7'391"'—: HL8, HL11 L-59SRGW
Puc. 1

K SB4, SB6

Puc. 3

KTO H8 MOMEHT OKOH4YaHWSs UrpoBOTO WH-

TepBana BpeMeHn ocTaeTcs "Ha Horax™.
CunyaTbl NaccaxvwpoB U CUAEHLA MHOMLM-
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HanbHOE Has3Ha4eHwe cnenywiee: SB7,
SB8 — xop wrpoka (Npu wx Haxatum
naccaxupbl MEHAIOTCA mectamu); SB1,
SB2 — 3anyCKk HOBOrC BPEMEHHOID WH-
Tepeana; SB3, SB4 v SB5, SB6 — cokpa-
LEeHWEe ¥ YBENMYEHWE UIPOBOTO UHTEPBA-
Na COOTBETCTBEHHOD. KHOMKKM C HEYETHBLIMK
HOMEPaMW YCTEHOBNEHbI HAa OAHOM MyNb-
T€, C YETHEIMU — Ha OPYroM.

Mocne BKNOHEHUA NUTAHWA BLIKNIOYE-
Tenem SA1 0AMH M3 UIPOKOR KpaTKOBpe-
MEHHBIM H2XaTWeM KHOMNKW Ha CBOEM
nynete (SB1 nnu SB2) 3anyckaet 0aHOBUK-
6paTop, BLINONHEHHLI HA TpUrrepe
DD1.1. MNMpw 3TOM Ha ero BuiXonax (BbIBO-
Abl 1 1 2) ycTaHaBnMBaloTCA ypoBHM nor. 1
n nor. 0 COOTBETCTBEHHO W HAYMHAETCH
OTCHET WPOBOIO MHTEPBAana, O Yem Cur-
HanuaupyeT noracaHwe ceeroguoga HL1
("cupenbe”). AnuTenbHOCTb MrpoBOro
uMNynbca 3asvcyT OT Bpemsa3afaicLueit

uenu C1R3, a npeaensl ero U3aMeHeHus —
OT napameTpos Lenn C2R4.

Ha tpurrepe DD1.2 u peaucrtopax RS,
R6 cobpaH nopgaeuTens Apebeara KOHTak-
ToB kHONoK SB7, SB8, koropbiMu nepe-
KnoHaoT ceeTtoguoasl HL2—HL11 nean-
Karopa BO Bpems urpbl. [Npy HaxaTim
nepeBoi n3 Hux Tpurrep DD 1.2 ycradasnu-
BaeTCH B eOWMHMYHOE COCTORHME (Ha npAa-
MOM BhIXOAe — BeiBOAe 13 — nor. 1, Ha
vHBEepCcHOM — BoiBoge 12 — nor 0), npu
HaxXaTv1 BTOPOM — B Hynesoe (normyec-
KWE YPOBHM Ha BbiXOAAX MEHSIOTCH Ha
npoTueononoxkHbie). Tpanauctopbel VTI,
VT2 BbINONHAKOT (QYHKLUMKW 3NEeKTPOHHBLIX
knoveid. MNpy nosenerdv nor. 0 Ha nps-
MOM BbIXOf€e OTKPbIBAETCH TPaH3MCTOp
VT1 u saxuraworca ceetopuonsl HL2—
HL4 kpacHoro v HL5 3eneHoro upetos
CBEYEHWS, 8 TAKXE COEOMHEHHbIE C HUMK
NOCNeNoBaTENLHO 3eeHble Uanyyarenu
neyuseTHbix ceeToguopnos HL8, HL11.
YposeHs nor. 0 Ha MHBEPCHOM BbIXOAE OT-
KpbiBaeT TpaHaucTtop VT2, u HauvHaioT
CBETUTL 3eneHsie ceeTogmoasl HLG, HLY,
HL10, kpacHein HL7 v uanysarenu Takoro
xe usera ceetoauoaor HLE, HL11. Mo
OKOH4YZHUW WIPOBOrC MHTEpBana, Koraa
Ha npamom sbixone (BobiBog 1) Tpurrepa
DD1.1 ycraHasnueaeTcs ypoBeHb nor. 0,
a Ha wHBepcHOM — nor. 1, paboTa KHONoK
SB7, SB8 bnokupyeTtcs (Mx Haxatue Te-
nepb YXe He MOXET M3MEHUTE COCTORHUE
Tpurrepa DD1.2), saropaerca CBETOANOL,
HL1 ("cuoeHbe™) v dpukcupyeTcs pesynb-
Tar wrpkl (OCTaKOTCA ropeTs CBETOAMOABI
TOrO MIPOoKa, KOTOPLIA U3MEHUN COCTONA-
HUE TpUrrepa NocnegHmMm).

JAetanu ycTponcTBa pasmelleHsl Ha
TPEexX NeYaTHbIX nnarax 13 GonbLrupoBaH-
HOTO CTeknotekctonuta. Ha ogHoi ma
HWUX — OCHOBHOW (pMC. 3) — MOHTUPYIOT
BCE Jeranu, Kpome KHOMNOK YyNpasneHus,
Ha ABYX OPYrUX, U3rOTOBAEHHbIX NO Yep-
Texy, uaobpaxeHHOMy Ha puc. 4, —
KHOMKW NyNsTOB ynpasnenus. OcHOBHas
nnara paccuvTaHa Ha NpUMeHeHe pesmn-
cropos MNT-0,125 » OKCMAHBIX KOHAEH-
CaTopOB B UMAWHAPWYECKOM KOpnyce
ovameTpoM 5 MM (Hanpumep, cepun TK
duvpmbl Jamicon). Bo uabexaHure Buixoga
Mukpocxemol DD1 wa cTpos BO Bpewms
navku (OT neperpesa wyn CTaTM4eckoro
BNEKTPUYECTBa) Ha Nnare pekoMeHayeTco
YCTaHOBWTL 14-rHe3HyI0 naHen (MUKpo-
CxeMy BCTABNAIOT B HEE NOCNe MOHTaxXa
Bcex petaneit). MNepembitKy, n3obpaxeH-
HYIO Ha pyC. 3 WTPUXOBOM NMHWMEH, U3ro-
TaBNUBAIOT U3 NYXEHOTo NPOBOAA Avame-
TPpoMm 0,4...0,5 MM 1 BNavealoT Co CTOPO-
Hel  petaneil. Mukpocxemy KS561TM2
MOMHO 3aMEHWTL ee aHanoroM 13 cepum
K176, avopn KO5226 — mobuim mano-
MOLLHBIM KDEMHWEBLIM AUOLAOM.

Heobxogumyio ¢opmy ceetoauonam
NPUAGIOT HA TOHUNBHOM KaMHEe, NOCHe Ye-
ro ux BOKOBLIE NOBEPXHOCTU 3aKpaLLMBa-
0T YEPHOW HUTPOSMANBID MW MaPKEPOM.
Mnartel NYNLETOB COEOAMHSIOT C OCHOBHOW
CEeMWXWIbHBIMU XIYTaMKu, W3rOoTOBNEH-



Kewp. 14 DD2 =

KRS, esie 8 DD1
Puc. 5

HbIMW M3 OTPE3KOB TOHKOIo MMBKOro MoH-
TaxHOro npoeopaa.

CofbpanHoe W3 WCnpaBHLIX petanew
v Bes owmBOoK B MOHTaXeE YCTPOWCTBO Hana-
XUBaHWA He TpebyeT. FpPKoCTL CBETOAMOL08
npu HeoBXOOMMOCTY perynvpyioT noabo-
pom peauctopoe RO9—R12, prutensHOCTL
WrpoBOro MHTEPBana — noabopom emMKoc-
T koHaeHcatopa C1 v conpoTreneHns pe-
auctopa R3 B npegenax COOTEBETCTBEHHO
22...100 mx® w1 100...470 kOm. CMOHTH-

KR6, exie 10 DD1

YK RS, ebe. 8 DD1
40

Puc. 6

POBaHHLIE NNaThl NOMELLAT B NnacTmMmac-
COBLIE KOPNYChl NOAXOASLMX PasMepos.
Ins nutaHus cnonbayloT Gatapeto TMNo-
pasmepa 6F22 ("Kpona") HanpsxeHvwem
9 B unu wecTb CoeanHeHHbIX nocneaosa-
TENbHO ranbBaHW4ECcKUX anemeHToB. [No-
TpebnaemMeili TOK He NpeBLILaeT 25 MA.

B 3akmoyeHne — HEeCKONBKO CNoB O
BO3MOXHOI MOOEpPHM3aUMK YCTPOWNCTBE.
ﬂeﬂﬂﬂ Xon, Urpok A0NXeH HaXumartb
KHONKY KPaTKOBPEMEHHO, wHade (npwu
YOEPXUBAHUK €€ B HAXATOM NONOXEHNN)
XOf, CONepHUKa okasebisaeTca 3abnokmpo-
BaHHbLIM. [lnf BhISBNEHWUA NOAOOGHLIX HApY-
LUEHWIA NPaBun Urpsl YCTPOMCTBO cneayet
DONONHUTL Y311I0M, CXeMa KOTOPOro noka-
3aHa Ha pMc. 5 (Hymepauws pervanei

npoponxaeT Hawartylo Ha puc. 1). Kak
BUOHO, OH COCTOMT M3 ABYX OAMHAKOBbIX
AYEeK, BLINONHEHHLIX Ha TpUrrepax MuK-
pocxemsbl DD2. MNocne HaxaTus Ha KHOMNKY
SB9 ("C6poc™) oba Tpurrepa yctaHasnm-
BAKTCA B €AMHMYHOE COCTOAHWE (Ha Bbi-
sopax 1, 13 — nor. 1), ceetoamoas: HL12,
HL13 racHyT u OCTaloTCsl B 3T0OM COCTOR-
HUM 0O TeX Nop, noka Ha exon S wm R
Tpurrepa DD1.2 (cm. puc. 1) ve Gyaoer no-
Aana nor. 1 (BcneacTeve yaepXaHus B Ha-
XKATOM MNONOXEHUWM, HANPUMEDP, KHOMKK
SB7). Cpaay xe, KaK TOMbKO 3TO CNy4uTCH,
koHAaeHcaTop C3 HayHeT 3apsxaTtbee Ye-
pe3 peauctop R14 u poBonbHO GLICTPO
nepexmoymt Tpurrep DD2.1 B npoTMeONO-
noxHoe coctosHue. B peaynerate 3aro-
putca ceetogwop HL12, curHanuawnpys
O HapylueHum npasun Mrpokom. Ecam xe
[enats Xonb! ¢ Nay3amu, KoHaeHcaTop Oy-
DET YCNEeBaTb PaspskaTtbCa Yepes uens
R5R14 w ceetoamop Gyner OcTaBaTLCH
noraieHHsIM. AHanormyHo pabotaeTt wm
BTOpas siveika yana (Ha Tpurrepe DD2.2).
EmkocTs koHpewxcaTtopos C3, C4 nop-
Gupaiot B npepenax 4,7...20 mkd. HYeprex
neyaTHo nnatbl y3ana wmaobpaxeH Ha
puc. 6. Bce ckasanHoe BbllLe O getansax,
VX 3aMEHE M MOHTaXe MOAHOCTBLIO OTHO-
CUTCH W K 3TOM YacTH YCTPOMCTBA.
Penakrop — B.ponos, rpagwxa — B.®ponos

ONEeKTPOHHbIN "KyomK”™
n. BbICOYAHCKMWH, r. Peibunua, Npuanectposse (Mongasus)

peanaraeMoe yCTPOWCTBO MOXET 3a-
MEHUTb KyOUK € pasnmyHbiv S1CIOM
TOYEK Ha rpaHsax, MCNONb3YeMbii B HEKO-

+5 By ¢—= Kt 14 DD1
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It RB7 B
T2100 ZQ132768My  HL1-HL7 ANB07AM
Puc. 1

Topbix urpax. MNpuHuunuanbHas cxema
BNEKTPOHHOIO aHanora Takoro kybuka
wnaobpaxexa Ha pmuc. 1. Ero ocHoea — no-
MyNAPHLIA cpeay paguonobuTeneid Myk-
poxkonTponnep PIC16F84A (DD1). Takto-
BYIO YacToTy 32768 'y 3apaeT KsapuesbIi
pesoHatop ZQ1. Ceetoamonsl HL1—HL7,
MMUTUPYIOLLME TOYKM Ha rpaHax oBbiHOMo
KyOuKa, nopkKmoYeHsl K nHuamM nopta RB
MWUKPOKOHTPONNepa Yepes TOKoOorpaHuiv-
saoime peavctopsl R2—R8. "Bpocaiot”
TakoW KybBuk Haxatmem Ha kHonky SB1,
B Pe3ynsTare 4erc U3meHAeTCHA COCToRHNE
0AHOW 13 AYeek NamATn. B momeHT oTnyc-

KaHWA KHOMKY COAEPXMMOE 3TOW AYeiikn

¢dukcupyetcs, u nocne npeobpazosarns
Ha nuHuax nopta RB nosenseTcs kog, B K-
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Puc. 2

Tepsane OT OOQHOMC 00 WEeCTW, KOTOpLIWA
otobpaxaerca ceetoavonammu HL1—HL7.
CeeTogvogbl ropaT A0 Tex nop, noka
BHOBb He Byper Haxara kHorka SB1 wm
BbIK/NOYEHO NUTaHWe.

B ycTpoicTBe MOXHO NPUMEHWUTDL I0-
6bie, xenartensHo manorabapuTtHeie, ne-
Tanm: peauctopsl MNT, C2-33 ykazaHHoi

Ha CXeMe MOLHOCTH, KOHAEHCATOPb!
KM, KO-1, KT-1 unu aHanoru4Hbie uMm-
NopTHLIE. KBapuesslit pesoHatop ZQ1 —
"yacoBoi" Ha wacTory 32768 I'y (oTkno-
HEHME OT 3TOr0 3HAYEHUs B AaHHOM CNy-
yae ponu He urpaer), kHonka SB1 — nio-
Gan manorabapuTHan C 3aMbIKAOLLWIMMK
KOHTaKkTamy 6e3 dukcaumm B HaxXaTom

Tabnuua 2

02000004 000CFA

0200000007268CF

0B8000B000030BEB0009000030FC
100010008B00B316AC308100FF3085000130860000
100020008312003086000618132831200618132882
1000300000308F00B600061820288F0R1B281B28FS
100040003120061C1B2826208600362807300F0585
1000500082078134133493345B34DB34TF345B3474
10006000933450308D00BD0B33280800203C6E00A3
10007000FF309000061C1328900B3A268E0B382686E
100080000030860090308B00630000308B00182811

02400E00F03F81
000CO001FF

ol |o o @ ®
C®e0||00C||O®0| |O00O||O®O0| |80 @
O 0O||e ® O L ]

Puc. 3

nonoxexun. MoOHTUPYIOT AeTanu Ha He-
OONbLWOIA NNaTe U3 reTMHakca UNu CTek-
NOTEKCTONUTA  TONWMHOW  1...2 MM.
Bo nabexanue NoBpexaeHmns MMKPOKOH-
Tponnepa npwv naiike XxenateneHo ycTa-
HOBWUTb Ha Nnare cneuvanbHyl naderns
ons 18-BeIBOAHLIX MuKpocxem. Kopsl
nporpaMmmMbl MMKPOKOHTPONNEPa NpUBe-
neHel B Tabn. 1. CMOHTUpOBaHHYIO nna-
Ty NOMELLEIOT B NNACTMaCCOBLIA KOPNyC
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| noaxopsAwwmX pa3mepoB. PacnonoxeHwve
CBETO/IMOAIOB HA €ro BepxHeil CTeHke
NnoKasaHo Ha pMc. 2, a ux komBuHauum,
COOTBETCTBYIOWME Yucnam ot 1 go 6, —
Ha pmc. 3.

[nA nUTasms YCTPOoINCTBa MCNONL3YIOT
CeTeBoi CTabuNU3MPOBaHHLIA NCTOYHMK
C BbIXOQHbIM HanpskeHvem 5 B unu Gata-
PEID, COCTABNEHHYIO U3 TPEX rankBaHnye-
CKMX UMK YeThIPeX akKyMynsTOpHLIX 3ne-
meHToB. Ecnm B Ka4ecTee MCTONMHUKA NK-
TaHws BuibpaHa 6atapen, B namsaTh MUK-

POKOHTpOANepa uenecootpasHo 3aHecTu
Kogsl U3 Tabn. 2. OTnuymne 3TOro Bapu-
aHTa NporpamMmel B TOM, 4TO NOCne otny-
CKaHuAa KHoNkK SB1 BKNOYeHHLIE CBETO-
puoasl GyayT ropeTs B TEYeHWE NpyUMep-
HO 5 C, NOCne Yero MOracHyT, a MUKpPO-
KOHTPONNEP NEePenfeT B PEXWM MOHW-
¥EeHHOro avepronorpebneHua. B kopnyce
KyﬁMKa C @aBTOHOMHBEIM NMUTAHWUEM MOXHO
PasMecTuThb U ranbBaHUYECKYO UNK akKy-
MYNATOPHYIO BaTapelo, a Takxe BuIKoYa-
Tenb NUTaHus.

MNpasuneHo cobpaHHOe U3 UCNPABHBLIX
nevaneii yCTpOWCTBO HaunHaeT paborartk
cpaasy nocne BKNHYEHMA NUTaHWA KU Hana-
XWMBaHWA He Tpebyer.

Or penaxums. MexogHele Texcte i HEX-
chakinn 060MX BAPUAHTOB NPOrPaMMB! MUKDO-
KOHTPORNEPE MMEIOTCH Ha Haiuem FTP-cepse-

-pe no anpecy <ftp://ftp.radio.ru/pub/2007/
02/kubik.zip>.

Penaxtop — B.®ponos, rpaguxa — B.Mponos

A. OBHOBMXHUH, r. UpkyTck

Hpnnunnuanbuas cxema ¢oHaps pna
HOMHbLIX TanoHeK (fanee ons KparTko-
cm — @HT) naobpaxena Ha puc. 1. OH
COAEPXUT OaTyvk "HorTa B Tanoyke"™ —
kHonky SB1, nopaswrent npeGeara ee
KOHTaKTOB — RS-Tpurrep Ha anemeHTax
DD1.1, DD1.2, R1, R2; uenb

doHapb ANA HOYHbIX Tano4YeKk

Kax rosopur camo HassaHme, 3T10T poHaps npeaHasHa4ueH aia yc-
TaHOBKM Ha HOYHbIE TANoYku. ECNv B KOMHaTe TEMHO (33 3TUM CNequT
BCcTpoeHHoe ¢hoTopersie), OH aBTOMaTUYEeCKM BK/TIOYaEeTCs Npy MX Ha-
AEeBaHNY M OCBeLaeT NyTe (Hanpumep, B BaHHYIO KOMHAaTY) 3eneHbIM
cBeToM, nabaenan or HeobGXO4MMOCTH BKNIOYATL KaKok-nnbo Qpyros
ocBeTuTensHbIN Npubop. Bnarogaps BCTPOEHHOMY TakiMmepy, poHaps
asTomaTnyeckm racHer Yepes 10... 12 ¢ nocne CHATHUSA Tano4Yyek ¢ Hor.
3Toro BpemMeHy BronHe AoCTaTo4yHO, YTo0bI yCreTk OTKMHYTH OAesno
M neyb B nocrenb. ECnu Ha MOMEHT CHATHSA TaroYyex B NOMeLYeHny no-
cBeTneno, GoHaps BeIKMOYNTCH cpa3y. Takmmu poHapamu He oba3a-
TensHO ocHauwars obe Tanowyku — Onarogaps MCNONL3OBaHNIO
CBEPXbAPKOro cCBeToAMOAa BrioNHe MOXHO 0BOHTHCL OAHUM, CMOH-
THPOBAB ero Ha TOk, KOTOPYIO Bbi NPHUBLIK/INA HaOeBaTh NepBo#.

€T Ha kHoNKy SB1, ee NoABMXHBIN KOHTaKT
NepexoauT B HIXKHEE (Mo CXeme) Nonoxe-
HWe 1 Ha sbixoae RS-Tpurrepa (BbiBog 3
DD1.1) ycranaenueaetca nor. 0. OpHo-
BPEMEHHO Ha OpYyrom Bbixoge (Boieog 4
DD1.2) Tpurrepa nOsBnseTCs MoOoXu-

Ecnv B paHHbiA MOMEHT B NOMELLEHUW
TemMHO U Ha Boixopme OY DA1 (BwiBog 6)
¥ COEJMHEHHOM C HUM BTOPOM BXOAE (Bhi-
BoA, 9) anemerTa DD 1.3 npucyTcTBYET BhI-
cokuii ypoeeHs (nor. 1), Ha Bbixofe (Bbi-
sog 10) 3TOro anemMeHTa BO3HWKAET UM-
NyNsC OTPMLATENBHOM NONAPHOCTK, a Ha
Bbixoge (BeiBOg 11) anementa DD1.4 —
NONOXUTENBHOW. 3TOT UMNYNBLC NOCTYNa-
et Ha Bxon S (ewiBOA 8) Tpurrepa DD2.2
Y NEPEBOAMT Ero B EAMHUYHOE COCTOAHWE
{Ha NpsMoM Beixoae —ebiBoae 13 — nor.
1). Yepesa nrop VD4 BLICOKMIA YPOBEHE NO-
CTYNaer Ha 3aTBOP NONEBOro TPaH3WCTo-
pa VT2 v oTkpoiBaeT ero. B peaynsrare
BKJIIOYEHHbIA B €ro CTOKOBYIO Lienb CBeTO-
ovon EL1 HauvHaeT ApKo CBETUTL 3ene-
HbIM LBETOM.

B 5TOM COCTORHWM YCTPOIMCTBO Npebbi-
BaeT BCe Bpems, Noka khonka SB1 Haxara.
Mpu CHATUWM TaNOYKKW C HOMA 88 KOHTaKThbl
BO3BPALLAIOTCH B UCXOAHOE (NoKasaHHoe
Ha CXeme) nonoxexwe, ¢ Beieopa 3 DD1.1
Ha Bxop C (ewiBog 3) tpumepa DD2.1 no-

CTynaeT NonoXWTeNbHLIM Nepenag,

nor. 0). Moka kHonka SB1, BMOH-

TMPOBAHHAR B NOAOLUBY TAMOMKM, HE Ha-
Xara (KOHTakTbl B NMoKa3aHHOM Ha CXxeme
nonoxexun), OHT HaxoouTcs B OEXyp-
HoM pexume. Npu HageBaHWM Tanoqykun
HOra Yepes NPYXUHALMIA pbiuar Haxvuma-

TEeNeHBLI Nepenas HanpsXKeHWs W ycra-
Haenveaercs nor. 1. 3tor nepenan, aud-
depeHumpyertca uensio R3C1, 1 Ha Bxone
(ewiBOAE 8) anemenTta DD1.3 popmupyeT-
CH MMNYNLC NONOXUTENBLHON NONAPHOCTH.

R7C2 npegyctanosku GHT B uc- C210mkx10 B = Keeis 14 DD1, DD2 HANPSXEHUS 1 TaliMep—OaHOBY-
X0gHOe cocTosHue; ase audde- I T DD21  py 6paTop 3aNyCKAeTC — Ha NPSMOM
peruvpyioume uenm (R3C1 w =l 1”’:’1 1 =t Jooeem8[s[ 11| ksginar sbixone (Bbieoge 1) DD2.1 nosensi-
R9C4), hopmmrpyioLLme KOpoTK1e _I:J]lz 51 & |3 3] DD2 ercA nor. 1. 3TOT ypoBeHb uepe3
MMNYNLCL!; TaliMep-oaHoBuEpa- AR 515 V“g?j:r,“é aviop VD5 noctynaer wa 3aTeop
Top (DD2.1, VD1—VD3, C5, R10); 270k VD1 |4 KO522A TpaxaucTopa VT2 1 noaTeepxaaer
D-tpurrep DD2.2 ¢ yCTPOWCTBOM | PR BKNIONEHME nanyuaTens EL1, a ve-
| 21 Ha anementax DD1.3, DD1.4; \ SA1 R2 / 8Dz R e pe3 peavctop R10 3apaxaer koH-
¢otopene (VT1, DA1, R4—R6, |B 270k g of N B ' nexcatop C5. MpumepHo yepes
R8); norvueckui anement 2WIN = .~ mox| T ° 1 oSy 10...12 ¢ manpspxenve Ha exone R
b 1 5B 1= ~R10
{VvD4, VD5, R11); 3nexkTpOHHbIi _i: DD1.2 ]Ezcnixms 820 k Tpurrepa DD2.1 Bo3pacraer Ha-
KMIOY HA MONEBOM TPaH3WUCTOpe T | DD2.2 CTONLKO, YTO OH BO3BPALLAETCH
VT2; cBepxbapKuii CBETOOMOL, 00‘2’; - of . Iso 12[ , 11 8 W VD5 B UCXOQHOE (HYNeBoe) COCTOsHUE:
,022 mic & & 8| TT

EL1 ¢ TOKOOrpaHu4MBaIOWMM pe- [ 13 j | /,’f Ha ero Buixoae (ewiBoa 1) nosens-
aucTopoM R12 M NCTONHUK NUTa- - e EL1 SD erosinor. Ou konaeHcarop C5 6bic-
Hus GB1 c eoiknioyatenem SA1. 120 K@ E TPO pazpsxaercs yepes avoa VD3,
MpU BKNIOMEHUM NUTAHUS 3a- N AL /e f3y MapannensHo STOMy NPOLIECCY
pAOHLIA TOK koHOeHcatopa C2 R4 DAl /RO R12* npoTekaeT ewle OAuH: NONOXK-
cospaeTr Ha peanctope R7 um- 27“[{‘] 20 18] Hﬂa‘ 62 / TeNbHLIM Nepenag HanpsxeHus,
NyfbC NONOXUTENLHOM MONSIPHO- A1 K140V[112 E) : B BO3HUKLLWIA NOC/E BO3BpaTa KHOM-
cru. Yepes auopn VD1 oH nocty- ICCH ARL-5213PGC ki SB1 B mcxoaoHoe NonoxeHwe,
naet Ha exoj R (ewiBog 4) TpWr- Rﬁt/, Rﬁ L ulZ /R8 Ri1[, VI2 ¢ BoBoaa 3 DD1.1 nocrynaet Ha
repa DD2.1 v ycTaHaBnMeaer ero 270«l/]10m U Vsim az0 ¢ [/|KT1S01A auddepeHumpytoutyio uens R9C4.
B HYNEBOE COCTOAHME (Ha nps- B peaynerate Ha Bxoge R (BbiBOge
MOM BbixOoAe — BbiBOge 1 —  Pue. 1 T 1T kewe 7001 DD2 10) Tpwrrepa DD2.2 ¢popmupyeTcs

UMIMYNBC  NONOXKUTENbHOM NONsp-
HOCTH, KOTOPbLIN NEPEBOANT ero B UCX0A-
Hoe (Hynesoe) cocrosHue. Flpyu arom au-
on VD4 3akpbiBaeTcR, OOHAKO KNOY Ha
TpaHaucTope VT2 OCTaeTcs OTKPLIThIM
(nog, pewcTeueM nor. 1, NOCTynaloLwei



c Bbixoga DD2.1 usepe3 awon VD5) ewe
10...12 c. No mcTeYeHUM 3TOTO BpEMEHU
Tpurrep DD2.1 nepexogut B HyneBoe co-
cTosHWe, Tpanauctop VT2 3akpbiBaercs
v ceetoamop, EL1 racHet. Ecnm xe npw no-
NOXUTENLHOM NEPENANEe HaMNPsKeHUs Ha
BoiBOge 3 DD2.1 patumk ¢otopene Guin
oceeweH (c soixopa OY DA1 Ha Bxog D
Tpurrepa DD2.1 noctynan HWM3KWA ypo-
BeHb, BCNEACTBUE Yero TaiMep—oAHOBU-
6partop He 3anyctuncs), uanydarens EL1
noracHeT cpasy Nocie OTNYCKaHWs KHONKK
SB1 (CHARTWMA TanNo4KKM C HOMW).

dotopene cobpaHo Ha pOTOTPaH3UC-
Tope VT1 u nporpammupyemom QY DAT,
BbIMONHAIOLWEM B A3HHOM Cny4ae (QyHK-
umm komnaparopa. C penurens R4RS, co-
CTaBMEHHOrO U3 PEe3NCTOPOB OAMHAKOBO-
ro COMpPOTWUBNEHWA, HA HEWHBEPTUPYIO-
wuit Bxon OY nopaercs Hanpsxewue,
paBHOE MONOBUHE HANPSHXKEHWS NUTaHUA
U,.- Peanctop R8 3anaer ynpaensiowimii
TOK, ONpeaensiolwmin pexmum pabotel QY.
QotoTtpanavcTop VT1 (TouHee, conpoTue-
NeHWe ero y4acTra KOnnekTop—amuTTep)
BMECTE C Harpy3o4HbiM pesucropom RE
ofpasyior flenutens, ¢ KOTOPOro YacTb
HanpaXxeHra NUTaHnA NoOCTyNnaeTr Ha MH-
BepTupytowmii Bxog QY DA,

B TtemHore dototpanavctop VT1 3a-
KpPbIT, COMPOTMBNEHWE ero y4acTka Kon-
NEKTOP—3MUTTeP BENWKO, HanpsXeHwue
Ha uHBepTUpyoLem sxone OY DA1 MeHb-
we 0,5U,,,, "o3TOMY €ro BbIx0AHOE Hanps-
»enue 6nmaxo k +U, . Mpw oceeleHnn 6a-
3bl POTOTPaH3NCTOPa CONPOTUENEHNE ero
y4acTka KONNEeKTOp—3MUTTEP YMEHbLUa-
eTcq, HanpsbkeHue Ha WHBepPTUPYIoLLeM
Bxofie craHoeutca Gonblie 05U, m Ha-
npaxeHrwe Ha Beixope DA1 cTaHOBMTCA
BamM3KkMm K NnoTeHumany obLero Nnpoeoaa.

Takum 06pasom, BLICOKMIA YPOBEHL Bbi-
XOOHOro curHana ¢goropene (B TemHoTe)
paspewaeT 3anyck TaliMepa—OogHOBU-
6patopa DD2.1 u nepesoauT Tpurrep
DD2.2 B eavHUNHOE COCTOSIHME, 8 HU3KWiA
(korfaa cBeTno) 3anpeLuaeT 1 To, v apyroe
neiicteve.

Mutalor HT or "nnockoir” Gatapew
3R12G HanpsxeHvem 4,5 B unu or Tpex-
YeThipex aKKyMynaTopoB TUNopasmepa AA
(R6). NoTpebnaemMbiit TOK B AEXYPHOM pe-
XUMe He npesbllaeTr 35 MkA, NO3TOMY
BuIK/O4HaTens nutaHus SA1 moxer ObiTh
WCKITKOYEH.

Bce petanu ycrpoiicTea, kpome GoTo-
TpaHaucTopa VT1, kHonku SB1, Beikniova-
Tens SA1 w barapen nutaHus GB1, MoH-
TURYIOT Ha Ne4YaTHon nnare w3 OAHOCTO-
POHHE (PONLIMPOBAEHHOTO CTEKNOTEKCTO-
nATa ToNWwMHOMR 1...2 MM. HepTex nnartbi
npegcraened Ha puc. 2. Oxa paccyvraHa
Ha npyMeHeHue pesnctopoe KMM-0,125
(R6), MAIT (ocTaneHbie), KOHAEHCATOPOB
KM-4 (C1, C3, C4) n K50-35 unu anano-
TWYHBIX MMNOPTHLIX (OCcTansHbie). Jduoas
VD1—VD5 — miwobeie w3 cepwin KO102,
KA503, KA510, KAS521, KA522. Mukpo-
cxema DA1 — 140¥A012, K140vyA4i12,
KP140Y01208. Wcnone3osate Apyrue

QY He pekoMmeHOyeTcs M3-32 uX 3Hauuv-
TensHo Gonbluero NOTPeGnAeMoro Toka.
Mukpocxemsl cepun K561 3amMeHUMbI
aHanoramv w3 cepumn 564, HO cneayer
YYECTh, 4TO Y HUX PACCTOAHUE MEXMY Bbi-
BOOAMW BABOE MEHBLLE, MO3TOMY NPUAET-
cst nbBo U3MEHUTL PUCYHOK NEyYaTHBIX
npoBoaHuKoOB, NMWBO MCNONL30BaTL AONA
COedUHEHWA BLIBOOOE C MNneYartHeIMK Npo-
BOAHWKEMMW OTPE3KKW TOHKOTC MOHTaXHOIo
nposoaa B TEnnOCTOMKOW W30NAUMK.
BmecTto ¢oToTpananctopa 292062 (BaaT
M3 pPEeMOHTHOro Komnnekta k 3BM
EC5323 01) moxHO npumenuTs doTope-
auctop PCH-1, 0gHAKO 4YBCTBUTENb-
HOCTb poTOpEene B 9ToM cnyyae Gyaer Hu-

K-GB1 * K 8A1 (+GB1)
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Puc. 2

xe. Ceeropguon, EL1 — ARL-5213PGC,
OSBG5111A-VW, 10G4DHCBB20 wnu gpy-
O CBEPXLAIDKWA 3ENeHOro uBeTa ceevye-
HuA. KHonka SB1 — MI7, BbiKmo4Yarens
SA1 —MTS-102, SMTS-102 unu noaobHLIA.

Onsa nakn BeiBogos KMOIM muxpo-
cxem DD1, DD2 cnepyer vcnone3osath
NasnbHUK C 3a3emeHHbIM xanom. O6oi-
TUCHL 6e3 3a3eMNEeHUA MOXHO, NPUMEHUB
AnAa coeguHEHA MUKPOCXEM C OCTaNbHbI-
MU getanamu OHT umerowmecs B npoaa-
Xe creuuancHole NaHeny {(MWKpPOCXeMbl
B HWX YCTaHABNMBAIOT MO OKOHYaHWK Nan-
KW OCTanbHbIX AeTtaneit). BeiBoabl MUKpo-
cxembl K140¥Y12 B METANNOCTEKNAHHOM

UMAMHAPUHECKOM KOPMYCe YKOPauvBaroT
v hopMUpYIOT TakuM 06pa3oM, YToGbl UX
KOHRLb! PACTIONOXUAMCH HAA COOTBETCTBY-
OWUMK MTHE34aMKU BOCBEMWMKOHTAKTHOM na-
Henw. XKenatensHo WCNoNL30BaTkL NaHenk
W ANS NOAKNIOYEHUA NONEBOro TPAaH3NCTO-
pa VT2. TpexrHeaaHyio NaHenbs HETPYOHO
W3roTOBWTE M3 MHOFOMHE3OHOW, OTAENVB
MOHTaXHBIMW KyCaykaMK COOTBETCTBYIO-
LUMIA KYCOK.

MpoBONOYHLIE NEPEMBINKW, COEAMHAIO-
LMe nevarHbe NPOBOSHUKW Ha NPOTUBO-
MONOXHOW CTOPOHE Nnnartbl, BNauBalT ao
yCTaHOBKM pAetanen Ha mecto. Mepepg
MOHTAXOM BeIBOAL cBeToguopa EL1 wma-
rmBaloT nog yrmom okono 90° Tak, 4ToGbl
ero nuH3a Obina HanpasneHa snepepg
W Nyd4 cCBeTa pacnpoCTPaHAnCcs napan-
nenbHO NNOCKOCTK Nona.

CMOHTVPOBaHHYIO nnaty BmecTte ¢ 6a-
Tapeeil NUTaHWsA NOMELLAT B NMIacTMac-
COBblii kopnyc 3 (puc. 3), 3aMackrpoBaH-
Hulli nop, Gonblwoin ugetok (ByToH) Gea
cTebns 1 3akpenneHHbiii Ha nepegHem
B3beme Tanovku 2. NnaTty ycTaHaBMBaloT
B8 KOpNyce getansmm BHM3, a 6arapeio no-
MELLZIT B MATEPHATHIA MM KOXaHLIA yT-
NAp W pacnonaraloT Haf Heid, CO CTOPOHSI
neYaTHeLIX NPoBOOHUKOR. [lns coeauHeHus
Barapen C nNNaTtoi MCMNONL3YIOT OTPE3KW

5

Puc. 3

TOHKOrQ MOHTaXHOrO NPOBOAA C 3aXUMa-
MW Ha KOHLaX, MAoTHO HaAEBaeMBIMK Ha
BbiBOOb Gartapeu. ®otoTpaHsucTop 5
(VT1) yctaHaBnMBaloT Ha CTOPOHE KOpy-
ca, NpPOTMBONONOXHOW ceeTtoauony 4
(EL1), v coepwHsIIOT C MNaTtoid TOHKWUMK
MHOFOXUIBHEIMKY NpoBonamu. fins Toro
4T06bI  CBETOAMOL, BKAKOHANCH TONBKO
B TEMHOTEe, OKOWKO ¢oToTpaHaucTopa
LODKHO GLITL HANPABNEHO B CTOPOHY HOTW.
OcraneHeiMu uudpamu Ha pyc. 3 oboaHa-
YeHsl: 1 — NPYXUHAWWMIA poivar (GpoH3a,
naryHb TonuwmHoit 0,3...0,.4 mm); 6 — no-
JA0LWWBa Tano4ky; 7 — nycToTenan saknenka
KpernneHus poidara 1 (2 wr.); 8 — kHonos-
Hblid MUKponepekmovarens MI7 (SB1).
Jins Toro 4robbl TanoYKa Nop THXECTLIO
DHT He nporubanack, B HEE BCTABNAKOT
ckoly (pMc. 4) U3 NPYXMHUCTONO NMCTO-
BOrO Marepuvana, Hanpvmep, 6poH36l Ton-
wimHoi 0,3...0,4 MM. Paamepbi ckoBbi npu-
BeAeHbl ANA Tanoyexk Tuna "wnenaHubl”
{6e3 naTok) pasmepa 42 (27 — no HoBOMY
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Puc. 4

CTaHaapTy) N MOryT OTNIMYETLCK NPV yCTa-
Hoeke OHT Ha apyrve mopenv obyen. [sa
oTeepcTUs anameTtpom 3,2 MM npeaHas-
HAYeHL! AN NYCTOTE/bIX 3aKNEeNoK Kpern-
fieHMs NeYartHoi nnarbl n kopnyca ®OHT
(yepe3 Tanouky) k ckobe. Bo nabexauue
NOpPe308 OCHOBAHWA Tanovyky kpas ckobbl
cnenyeT cnerka 3akpyrmnThb, a ANA Nosbl-
weHns KOMGOPTHOCTH IKCNAyaTaumm —
OKNEeUTb TOHKOWN TKaHbLI0 WK 3aKMoHUTb
B Marepyarsblii yexon. Npu HegocTaToqHON
NPOYHOCTK MaTepmana Tanouek ckoby pe-
KOMEHAYETCH N3roTOBKTL C AONONHUTENb-

. HbIMK NONOYKaMK, 3arHyTbiMU BHYTDbL ONA

KperneHus K noaoLLEe C NOMOLLBIO FlyCTO-
TENbIX 3aKIEN0K.

CobpaHHbiii U3 MCNpaBHBIX aeTaneil
1 6e3 owmnbok B MoHTaxe PHT HaumHaeT
pabotate cpaay. [Npw HeobGxoanmMocTH
ANUTensHOCTE t 330ePXKM BbIKNIOYEHUS
ceeroamona EL1 MOXHO U3MeHWUTb, BOC-
NoNbL30BaBIUMCL NPUBAMXEHHOR hopMy-
noin t = 0,7RC, roe C — eMKOCTb KOHAEH-
cartopa C5 8 mukpodapapax; R — conpo-

. TueneHwe peauctopa R10 B meraomax.
. flpkocTs cBeta perynupytor noanbopom

peaucTopa R12, a wyBCTBUTENBHOCTL GO-
Topene — peauncTtopa RE (C yMeHbLueH!-
€M ero COnpoOTUBNEHUA 4YYBCTBUTESNb-
HOCTb NOHWXaEeTCR).

Ecnu ¢poTtopene pearvpyer Ha uany4e-
Hue ceeTtopuona EL1 (dpoHapb BeliKIO4Ya-
erca 6e3 aanepxku), Ha Kopnyc ¢oTto-
TpauaucTopa VT1 cnepyer Hapets oTpe-
30K TEeMHOI HEenpOo3payYyHol MNOoNMBM-
HUMXJIOPUAHOR (MAW CKNEEHHOR 13 Yep-
HoM Gymaru) TpyBkm anunoi 10...20 Mm.
Ecnu 3TOro okaxeTtcs HeoocTarouqHo,
aHanorvuHyilo Tpybky pnvnoi 5...10 mm
NPpUOETCA HageTs U Ha ceerogwon ELA
W 3aKpacuTe UKW B KpailHeM cnyyae 3ane-
MATE NNACTMAMHOM Ero 33HIOI0 HacTb.

MoHU3UTL YYBCTBUTENBHOCTE OTOpE-
ne MOXHO, NPpUKpLIE GOTOTPAH3UCTOP
CBEpXy NORYNpPO3payYyHOW MNAeHKOW nnm
NenecTkoM AeKopaTtuBHOro UBeTka, 3a-
KpbiBaouiero kopnyc GHT.

Pepnaxtop — B. @ponos, rpagwka — B. @ponos

MpocTon meTannouckartenb

B. COJIOHEHKO, r. leun4eck XepcoHckoi obn., YkpawHa

He 6yner npeysennyeHneM CKasarTs, HTO METANOMCKATETH HENS-
MEHHO NPUBNEKaT BHUMaHue pagwoniobutenes. Hemano takmx
npuGopos onybnuxkosaHo M B XypHane "Pagmuo”. CerogHs Ms! npen-
naraem YMTarensMm onucaHue ewe o4HOH KOHCTPYKLMM, CO3AaHHOH
B KPpYXKe pafMOKOHCTPYHpOBaHua eHNYeCcKoH CTaHLWK IOHBIX Tex-
HuUKOB (CM. CTaTeio 0 Hem B "Paguno”, 2005, Ne 4, 5). Mepen xpyx-
kosyamu Gbiia nocrasnena 3agava: paspaborars HECNIOXHbLIH B N3-
roroBneHun npubGop Ha [OCTYNHO#H anemMeHTHON Ga3e, Ana Hanaxm-
BaHMs KOTOPOro AOCTaToOYHO OOAHOro MynsTumerTpa. Hackoneko 3r1o
yaanocs pebaram, CyAUTbL BaM, YATatens.

Hpep_rlaraemt.lﬁ MeTannouckarens pa-
foTaer no nNpuHUMNY “nepegadYa—
npuem”. B xavyecTse nepeparyvka wuc-
nonL3oBaH MynsTUBMGPaTOp, a B Ka4ecT-
B8€ NPUEMHUKa — YCUNUTENb 3BYKOBOMW Ya-
cToThi (34). K BLIXOZY NEPBOro U3 3TUX yC-
TPOWCTB W BXOAY BTOPOro NOAKMOYEHBI
OfiHAKOBLIE NO pasmepam U HaMOoTOM-
HbIM AaHHbIM KaTYLLKK.

JAns Toro 4Tobbl CUCTEMA M3 TAKUX Ne-
penarivka u NpUeMHWKa crana MeTanno-
uckaTenem, ux kaTywku Heobxoaumo

W aniOMWHUEBOW 33aKaTOYHLIX KPbILLeK —
COOTBETCTBEHHO 23 » 25 CcM; CTanbHoro
W anoMWHUEBOro NWCTOB pas3mepamu
200300 mm — 40 v 45 cm; KaHanu3aum-
OHHOro nioka — 60 cm.

Mepeparumk. Cxema nepeparymka
nokasaxa Ha pmc. 1. Kak ynoMMHanoch,
3T0 CUMMETPUYHBIA MyNbTMBUEGPATOP Ha
TpaxaucTopax VT1, VT2, Yactora reHepu-
pyembix MM konebaHuit onpenenseTcs
eMKoCTh0 KoHpeHcatopos C1, C2 u co-
npotusnexmem peauctopoe R2, R3. Cur-
Han 34 ¢ KONNEKTOPHOA Harpy3Ku TpaHau-
cTopa VT2 — peauctopa R4 — yepes pas-
nenvtensHeIn kosgercartop C3 noctynaet
Ha karywky L1, kotopas npeoGpasyet
anekTpuueckne konebaHusa B nNepemeH-
HOE MarHuTHoe none 34.

R MpuemHmk npeacTaenser cobon
+ TpexkackagHoliA ycunurtens 34, BeInon-
GB1™T HEHHBLI N0 cxeme, n3obpaxeHHOW Ha
z > 98 _i  pue. 2. Ha ero Bxofie BKIOYEHA TaKasl Xe
WS .. 000 T~ karywka L1, xak u B nepeparuuke. Buixoz
Puc. 1
VT1-VT3 KT3156

pacnonOXuTL Tak, 4Tobkl B OTCYTCT-
BUE MOCTOPOHHUX METANNUYecKux

NPeaMeToB CBA3bL MeXay HUMU npak- c1
0,033 mx

TWUHECKM OTCYTCTBOBANA, T. €. CUrHan
nepeparyvka He nonagan HanpaMyio
B NpuemMHuK. Kak n3secTtHo, MHOYK-
TWBHAA CBA3b MEXY KaTyluKaMu MU-
HUManbHa, €CAY WX OCKM B3aWMHO

L1

SA1

GB1™T
9B_i_

nepneHankynapHel. Ecnu xaryiukum
nepenarinka u NpUeMHuKa pacnono-
XUTb UMEHHO Tak, TO CUrHan nepe-
[aryvka B MpPUEMHUKE NPOCNYLUMBATLCA
He Gyper. MNpw nosenerM NOGIM30CTH OT
aTol cHanaHCUpOBaHHOW CUCTEMBI Me-
TANAU4ecKoro nNpeaMeTa B Hem Nop, aei-
CTBMEM NEPEeMeHHOro MarHWTHOro nons
nepenarnLLei KaTylky BO3HUKAOT Tak Ha-
3bIBAEMbIE BUXPEBLIE TOKM W, KaK CneacT-
Bue, co6CTBEHHOE MAarHUTHOE Nnone, KoTo-
POE HaBOOMT B NPUEMHOM KaTyllke nepe-
MeHHyio 3C. Cvrdan, NpUHATLIA NpUem-
HUKOM, npeobpasayeTcs TenedoHaMm
B 3ByK. Ero rpomMkocTs 3aBMCUT OT pasme-
POB NPeSMETa U PacCTOAHKMA A0 Hero.
TexHuyeckme xapakTepucTuku mertan-
nowckarensn: pabodan 4acTtota — OKOMO
2 kly; rmyBuHa 06HaAPYXeHWA MOHETHI An-
aMETPOM 25 MM — OKONO 9 CM; XenesHon

Puc. 2

YCUNUTENSI HarpyxeH BKIIOYEHHbIMKW MO~
cnepoeatenbHo Tenedosamn BF1.1,
BF1.2.

NepemeHHOEe MarHWTHOE none nepe-
AaTynka, HaeeneHHOoe B MeTaNNUYecKkoM
npeaMeTe, BO3OEWCTBYET Ha KaTyluky
NpUeMHWKA, B pe3ynsrtaTe 4ero B Hehl
BO3HWKAET INEKTPUHECKUIA TOK HacToTOMn
okono 2 klu. Yepesa paspenurencHbli
koHaeHcarop C1 curHan nocrynaer Ha
BXO[, NEpBOro Kackana yCunurens, Bbl-
NONHEHHOro Ha Tpauauctope VT1. You-
JNeHHbIA CUIMHanN C ero HarpyskKu — pesuc-
Topa R2 — nopaerca yepes pasgenu-
TenbHbIA KoHaeHcatop C3 Ha Bxop BTO-
poro Kackapna, cobpaHHOro Ha TpaHavc-
Tope VT2. CurHan ¢ ero konnekropa ve-



pea koHaeHcaTop C5 nocTynaer Ha Bxof,
TPeTbero kackaga — 3MUTTePHOro no-
BTOpWTENSA Ha TpaHaucTope VT3. OH yen-
nWBaeT CUrHan no TOKY W No3sonser
NOAKAIOYUTE B KAYECTBE HArpy3kM HU3-
KOOMHbIe TenedoHbl.

Y71006bl YMEHLIUUTE BAMSIHME Temne-
paTtypbl OKpyXawuwei cpeabl Ha crta-
BuneHoOCTE paboTel ycunurens, B nep-
Bblih U BTOPOWN Kackajabl BBEAEHa OTpu-
uareneHas ofparHas CBA3b NO NOCTOSAH-
HOMY HarpsXXeHWo BKNKYEHUEM pe3nc-
Topa R1 mMexay kKonnekropom w Hason
TpaHaucTopa VT1 u peancropa R3 mex-
Ay Konnektopom M 6a3oii VT2. CHuxe-
HWUEe yCuneHun Ha ysactoTax Huxe 2 klMy
AOCTUIHYTO COOTBETCTBYIOWMUM BLIGO-
POM EMKOCTH pas3penurenbHbIX KOHOEeH-
caropos C1, C3, Ha wyacrtoTax Beilue
8TOM 4acTOThl — BBEAEHWEM B NepBbii
M BTOPOW Kackagbl YacTOTO3aBUCUMOM
oTpuuarensHoi o6paTHO CBA3K NO ne-
PEMEHHOMY HanpskKeHWIo 4Yepes KOoH-
nencaropsl C2 u C4. 311 mepel Nno3so-
NUAK NMOBBLICUTE NOMEXOYCTOMYMBOCTL
npuemHuka. Kongeucatop C6 npegor-
BpawiaeT camoeozbyxaeHue ycunurensa
npy yBENWYEHUU BHYTPEHHEro conpo-
TUBNeHus 6atapen NUTaHWUA NO Mepe ee
paspsaku.
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Aetanu v kOHCTpYKUMA. [le-
Tanu nepegartynka u npuemMHuKa
pasmMelieHsl Ha neYaTHbIX nna-
Tax, W3roToBNeHHbIX MeTOA0M
NPOPEe3aHnA M30NVPYIOLWLMX AOPOXEK Ha
3aroToBKax U3 OAQHOCTOPOHHE (OonNLIM-
pOBaHHOIO CTEKNOTEKCTONuTa. Yeprex
nnarel nepepatyuka w3obpaxeH Ha
pMc. 3, npueMHnka — Ha puc. 4. Nnartel
paccuMTaHbl Ha NpUMEHeHWe Pe3ncTo-
poe MNT mowHocTeo 0,125 unmn 0,25 Br
u xoHgencarvopoe K73-5 (C2, C4 & npu-
eMHuke) n K73-17 ocrtaneHsie. Oxcua-

Puc.5

Hblit kOHpeHcaTop C6 B NpuemHuke —
K50-35 unu aHanormyHeiil 3apybexHoro
npouseoacrea. BMecto ykasaHubiX Ha
CxemMe B nepeparymke MOXHO MCnonk3o-
BaTh NObLIE ApYrMe TPaH3UCTOPEI Cepun
KT503, a B npreMH1Ke — TPaH3nucTopb
cepumn KT315 ¢ mobbim BykKBEHHLIM WH-
nekcom unu cepumn KT3102 ¢ nvpekcamm
A—B. MNpumeHeHne nocneaHux Npeano-

YyTUTENbHEE, TAK K3k Yy HUX MEHbLUE KO-
apOUUMEHT LUIYME, U CUrHAN OT MENKUX
npeametToe 6yner MeHblie Mackupo-
BaTbCH WYMOM yCcunuTens. Boiknodare-
nu SA1 moryT GbiTe Mo6OI KOHCTPYK-
UMW, HO XenaTteficHO MEeHBLLUMX pasme-
poe. Tenedousl BF1, BF2 — manoraba-
PUTHbIE BKNagHbie, Hanpumep, oT ayamo-
nnevepa.

Karmylwkn npuemHuka v nepegarqvka,
Kak yxe ropopuvnoco, OguMHaKoBbi. WMaro-
TaBnMBaIOT Ux Tak. Mo yrnam NpaMoyrons-
HUKa pasmepamm 115x75 MM B foCKy B6K-
BaIOT YeTbipe reosns avameTpom 2...2,5
u anuvHoi 50...60 MM, npepBapuTensHo
HAJeB Ha HUX NONVBUHWIDXIOPUAOHLE KWK
NONMM3TUNEHOBLIE TPyBKM LUTMHOM
30...40 mMm. Ha v30nNMpoBaHHbIE Takum
obpa3om reozan HamateisawT 300 BuT-
KOoB npoeopa [3B-2 pauamerpom
0,12...0,14 mm. Mo 3aBeplueHUN HaMoT-
KM BUTKM OBMAETLIBIOT NO BCEMY Nepu-
MEeTPY Y3KOW MONOCKOW W30NALWOHHOK
NeHTLl, nocne 4Yero nbsie Asa cocegHux
rBO3A5 OTrvbaloT B CTOPOHY LeHTpa nps-
MOYIrONbHUKA M CHUMAIOT KaTyLUKY.

B kavecTBe KOpPNycoB npuUemMHuKa
¥ NnepenaryMka MCNonb30BaHbl NONUCTU-
ponoesie KOpoGKu AnNA NYroBvy, (BHYT-
peHHne paamepbl — 120x80 mm). OTce-
K1 ans 6atapew nuTaHusa, CTOMKW Ansi
ne4arHbiX NNar M 3NeMeHTbl KpenneHus
KaTyllek U3roToBneHsLl U3 Takoro xe ma-
Tepuana v NpuUkneeHs! K Kopnycam pac-
TBOpUTENEM Mapku P-647 (MoxHO uc-
nonb3osate M P-650). Pacnonoxexue
Aeranei B KOpnyce nepeparyvka noxa-
3aHO Ha pMC. S5, aHaNOrM4YHO CKOMMOHO-
BaHbl M feTany NPUeMHMUKa.

Bce metannuyeckue 3nemMeHTbl KOH-
CTPYKUMK, PACNONOXEHHBIE BHYTPY KaTy-
WwieK NpyemMHuKa u nepegaryuka (Bara-
Pes NUTaHWs, NNarta c AeTansiM1, BLIKI0-
4arens NUTaHus), BAKSIIOT HA UX MarHuT-
Hoe none. [ns ucknioYernst BO3MOXHOIO
U3MEHEHWR WX MNOMIOXEHUs B npouecce
3KCNAyarauwn Bce OHWU A0MKHB! GbiTh Ha-
AexHo 3akpenneHbl. OcobenHo 1o kaca-
erca Garapew "KpoHa™ kKak CMEHHOro
AnemMeHTa KOHCTPYKLMMK.

Hanaxusanue. [1nn nposepky pabo-
Tel NepenaryvKka BMecTo KaTyiwkum L1
noaxknioyalT Tenedodsl 1 ybexapaioTes
B TOM, 4TO NPW BKIKDYEHWUM NUTAHWUA B TEe-
nedoHax cnbilleH 3ByK. 3atem, NOaKno-

YMB HA MECTO KAaTYLKY, KOHTPONMpYIoT °

TOK, NoTpebnsemMbliii nepeaariyukomM, oH
nonxeH 6biTe B Nnpepenax 5...7 MA.
MpuemMHUK HaCTParBalOT NPY 3amMKHY-
TOM HakopoTko Bxope. MNMonbopom pean-
ctopa R1 B nepeom kackaae 1 R3 Bo BTO-
POM YCTaHaBNWBAIOT HA KONNEKTOpax co-
OTBETCTBEHHO TpaHaucTtopos VT1 mn VT2
HanpsaxeHwe, pasBHOe NPUMEPHO Mono-
BUHE HanpsxXeHns nuTadua. 3artem noa-
6opom peauctopa R5 nobuealorcs Toro,
4TO0bOBI TOK KOAEKTOPa TpaHaucTopa VT3
cTan paeHeM 5...7 MA. Mocne atoro, pa-
30MKHYB BXO[, NOOKNIONAIOT K HEMY Ka-
TYWKY npuemHuka L1 v, npunumas cur-

e T——
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Han nepenaTdnKa Ha PacCTOSHUKM npu-
mepHo 1 m, ybexpawTtca B pabotocno-
COBHOCTY CUCTEME! B LIENOM.

Jo c6opku Yanos B @0WHYI0 KOHCTRYK-
LMI0 ECTb CMbICH MPOBECTU HECKONbKO
AKCNEePMMEHTOB. YCTaHOBMB NepenaTyuk
M NPUEMHWMK Ha CTONE BEePTUKANbHO Ha
paccTosHuK 1 M (C TaKMMm pacyeTom, HTo-
66l 0CH KaTyLek kak Bul npoaonxany oa-
Ha APYry0) U KOHTPONWPYA YDOBEHbL CU-
Hana B TenedoHax, MeaneHHo NoBOpaym-
BaiTe NPUEMHMK BOKPYT BEPTUKANbHON
OCM B NONOXEHWe, B KOTOPOM NMAOCKOCTU
KaTylwek nepneHauvkynsipHel ogHa ppy-
roiti. Mpw srom curHan cHavana 6yoer
MepneHHo ybbiBaTtb, 2aTeM WCHE3HeT
MONHOCTLIO ¥ NPW ganbHellem NoBopo-
TE HaYyHeT HapacTaTh. JKCNEPUMEHT NPo-
BEAMTE HECKONBLKO pas, 4Tobbl npu cbop-
Ke W HanaxXuwBaHWy MeTtannouckarens
nerko onpenenaTe MUHUMYM cuUrHana
B NPMEMHUKE.

3arem Ha cTOnNE, HE COAEpPXaluem
MeTannMyeckmx 3NEeMEHTOB KOHCTPYK-
UM, NOCTaBETE NEpenaTyvK BepTUKanb-
HO, a Ha paccTofHuu 10 cm OT Hero no-
NOXUTE NPUEMHUK TOPU3OHTANbLHO Ha
noacTaexky (OoHY WY HECKONBbKO KHWIM)
C TakKuMm pacyeToM, 4ToBbl NNOCKOCTL Ka-
TYLIKW NPUEMHMKE PacnonoXunacs nep-
NEHOMKYNSPHO NNOCKOCTM KaTyliky ne-
penatyMka U No BbICOTE Haxogwnack
YyTb HUXE e€ LieHTpa. KoHTponupys ypo-
BeHb cUrHana B tenedoHax, NpUNoaHU-
MUTE CTOPOHY NPUEMHKKA, OBpaLLeHHYIo
K nepeparymky, U nobeitecs nponana-
Hus curHana. flopbopom npoknanok
MeXay NPUEMHMKOM U NOACTABKOW Haii-
OMTe ero NonoXxexue, NPu KOTOPOM Ma-
neiwee nepemeleHne NPoKNagkKu, ua-
rOTOBNEHHON M3 GyMaXHOW OTKPbITKW,
No3BONSET YCTaHaBnNMBaTe MUHUMYM
CUrHana B npueMHuKe, 4To COOTBETCTRY-
eT MakCMManbHOW YYBCTBUTENbHOCTH
MeTannouckaTens.

BHOCA B 30HY AEWCTBMA Makera me-
Tannouckarena nooYyepeaHo 3akartoy-
HbIE KPbILIKW W3 XECTU N anioMUHWS,
ybeauTecs, HTO 30HA MAKCUMaNbHOW
YYBCTBMTENBHOCTYM MeTannouckarens
HaxXOOWTCA NOA W HAA, KaTYLIKOW npuem-
HUK2 (MarHWTHLIE NONK Karylexk NpUem-
HMKa W MnepefaryMka CUMMETPUYHBI).
Ob6patvTe BHMMaHWE Ha TO, YTO Ha OOM-
HaKOBble NO Pa3mMepam KpbIKK U3 pas-
HbiX METaNN0B METaNNoUCKaTens pearu-
PYeT No-pasHoMy.

Ecnu npm MUHUMAaNLHOM CBA3W KaTy-
WEeK CUrHan HeMHOro NpoCnyLUBaeTCs
W NP BHECEHWUW KPbILLKW C OAHOW CTOPO-
Hbl CHA4Yana yMeHbWaeTcs 00 NONHOro
WMCYE3HOBEHUA, a 3aTEM HauyMHaeT Hapa-
CTaTb, a NP BHECEHWW ee C OpYroii CTo-
poHbl Hapactaer 6e3 npoeana, 7O 3TO
ceugeTenscreyeTt nubo 0 HeToNHON yC-
TaHOBKE MUHMMYMA, NMB0o 06 nckaxeHu-
AX MArHUTHOIO NMONS KaTYLLIKW NPUeMHN-
Ka wnu nepegartyvka. B 10 Xe Bpems
3TOT aKkT roBOPUT O TOM, YTO BHECEHU-
eM [OMNOSHWTENbHOTO MEeTaNIMYecKoro

Puc.7

npeaMeTa MOXHO NOACTPOWUTE CUCTEMY
[0 NONHOFOo WCHE3HOBEHWA CUrHana Ha
MUHUMYME, T. . AOBUTLCH Makcumanb-
HOW Y4YBCTBWUTENBHOCTU yCTpoicTea. Ec-
AU APU BHECEHWUW 33KATOYHOW KPbILLKW
CWIHaN UCYEe33eT NONHOCTLIC C PaccTos-
HuA 15...20 cMm, TO BHeceHuem B none
MEeTannouckaTens npeamera MeHblwero
pasmepa ToT xe 3pPeKT MOXHO nony-
YUTL NPU pasMeLleHrn ero Ha Kopnyce
npuemMHuKa Unu nepeparymka. B aeTop-
CKOM BapuaHTe Takum NpegMeToMm oka-
3anack MOHETa avamerpoMm 25 MM 13
XEenToro metanna (aHanoruyHelin ag-
$EKT NONYYUTCH M NPpU BHECEHUM Bnuns-
KO No pasmepam anoMWHWeBOW nnac-
TUHKK). MecT, B KOTOPbIX MOHETA BbINOS-
HANA BO3NOXEHHYIO HAa HEe 3a/ia4y, OKa-
3anocb TPW: CHU3Y NOA NepenaryiukomM,
nog NPUEMHWUKOM B paiioHe BaTtapen nu-
TaHWa KU Ha py4HKe Mexay NPUemMHUKOM
W NnepenaT4nKkomM.

C6opka. KoOHCTpyKUWA aBTOpPCKOro
BApPWAHTa YCTPOMCTEBa B YNPOLUEHHOM
BUAE nokasaHa Ha pmc. 6, a BHewHWin
BWO — Ha puc. 7. Hecywas peika 2
{cMm. puc. 6) u pydka 3 M3roToBneHbl K3
[ApeBecUHbLl. BepxHAs 4acTb pydkM Onsa
yao6CTBa NONB30BaHWA OkNeeHa nnacr-
MacCOi1, @ HWXHAR BCTasneHa B npensa-
pUTENbHO CAenaHHoe OTBEPCTUE B pelke
M 3akpenneHa kneem. lNocne cGopku pe-
peBsHHAn YacTb PyYkn 3 U Hecywan peii-
Ka 2 NOKPbITbl AKOM [iNA 3allmThl OT BAa-
rv. B BepxHeit HacTu pydku YCTAHOBNIEHO
Tened)OHHOE rHe3no 4, KOTopoe coeom-
HEHO C NPUEMHUKOM NPOBOAAMM, CBUTHI-
MU B napy.

Mpu cbopke nepenatimk 1 XecTko
3aKpennsioT Ha Hecylen peiike 2 c Ta-
KMM pacyeToMm, 4To0bi NpUEeMHMK 7,
pPacrnonOXeHHbLI Ha ee APYroM KoHLUEe,
HaxXOAWUIICA HEMHOTO HWXE NUHWK, COOT-
BETCTBYIOLWEN MUHUMYMY NPUHUMaEMO-
ro cureana. 3atem nogbupaioT Tonwm-
Hy npoknagku 5 (M3 nboro maonsum-
OHHOro mMarepwana), noka nepemewye-
HWEeM perynupoBOYHOA NNacTuHbl 6 He
Oyner Nerko ycraHaBfUBaTbCH MWHWU-
MYyM npuHMMaemoro curHana. MNocne
3TOr0 NPUEMHWK 7 3aKpPennfaioT Ha He-
cywen penke 2 aeyms wypynamu, LWy-
pyn y Kpas Hecylleid peiku 2 BBUHYMBA-
0T [10 ynopa, a BTOpow (NpUMMepHOo B ce-
peavHe HWXHEM CTEeHKW Kopnyca) He
AOBUHYMBAKOT Ha 1...2 MM. 3TO MCKNKO-
yaeT nepemMelieHne NpUeMHIKa B ropu-
30HTANBHOM NIIOCKOCTU U B TO XE BPEM#A
No3BONSAET MOACOBLIBATL NOA €ro Kop-
nyc perynupoBOu4HYI0 NnacTuHy 6, npu-
noguumas kpai npuemuuka. lNepeme-
wan ero Takum obpazom B BEPTUKANL-
HOW NANOCKOCTH, ROBUBAIOTCA MUHUMY-
Ma npuHumaemoro curuana. fMocne
OKOHYATENLHON COOPKU YTOYHAIOT Mec-
TO MNONOXEHWA KOMMEHCUPYIOLIEro
npeaMeTa U NPUKNeNBaIoT ero.

Pegaktop — B. ®ponos, rpaguxa — B. @ponos,
oTo — asropa
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B hekabpe npownoro roga oT-
Mevanocbe 65-netwe pasrpo-
ma dawuctoe nog Mockeoid.
Ckonbko 6Gbl BpEMEeHUW H NPOoLLAO,
a NamsaThk 0 MYXXeCTBE 1 CTONKOC-
W Hawero Hapoga, BOMHOB ap-
MUK 1 pnoTa B xoae 3aumTbl CTo-
nuuel ByaeTt XxXUTh B cepauax no-
TOMKOB.

He octanuce B CcTOpOHE OT
3T0ro cobuiTus 1 paguonibure-
. TpagnuMoHHbIE AHU aKTUBHO-
CTW KOPOTKOBONHOBUKOB Moc-
KOBCKOWM o6nactu, npowegwue
2—10 pekabpa, 6N noceaLe-
Hbl NMamMATU 3alMTHUKOB Mockesl

M wx nopsura. [ns y4actus
8 OHAX AaKTUBHOCTW O€eBATb pa-
AuocTaHUuuMin (Kak vMHOuBUAayanb-
HbIX, TaK 1 KOJINEKTUBHbIX) Nony-
YUK CcneuuvasnsHble NO3bIBHbIe
curHanel cepun UE, a ewe
12 cTaHuMsaM Bbgany No3biBHLIE
13 cepun RP65. BonbWWHCTBO M3
aTUX paguocTaHuuii paboranu co
CTAUMOHapPHbLIX NMNO3UUMIA, HO He-
KOTOpble M3 cneuuanbHbIX No-
3biBHbIX MPO3BYy4Yan U3 UCTOPWU-
4eCKMX MecCT.

MasHas paguocTaHumst MemMo-
punana — “Paaguo-MNo6epa-65-
Mockoeckan-Butsa"” (RPE5MB).

Uz r. fomogenoso noseisrsiM RP65MB pa6oran Cepreii lNMasnos (RX3FS).

Ona nawana ceoio pabGoty B

r. LLlenkoso, a 3atem no acradere

(Ha oOMH OgeHb) Nnepexoawna B ro-

popa [lMywkuHo, KpacHoropck,

MporeauHo, >KenesHoaopOoXHLI,
Domopenoeo n Hapo-PoMuHcek.

Komanpa paguonicbureneii aa-

nagHoi wactu [looMOCKOBLSA,

B TOM 4YWCNE YeTbipe NoapoCTKO-

BbiX KONnektvea, paborana cne-

uuanbHelM no3sieHbiM UESDWM

("Oobnects BoeHHbix Mopskos™)

¢ GopTta OM3enpHO NOABOOHON

nopgkun-mysen 6-396 "Horocubup-

ckuih Komcomoney”, ycraHoBNEH-

HOWM Ha NUNOHLI B akBaTtopmn Xum-

KWHCKOrO BOAOXPaHW-

nvwa. Pebara pabo-

Tanu B HecTb BOEHHbIX

MOPSKOB W MOPCKUX

NexoTWHUEeB, YyYacT-

BOBaBwWwWx B Butee 3a

Mockey. [onocamum

OTON Xe KOMaHObl OT

NamaTHUKOB 3anafn-

HOW 4vactu Mockos-

ckokt obnacrtn 3sy4a-

nv B 3ajpupe nosvie-

Hble UEBDWR ("Oank-

HWi1 Bonokonamckuia

Py6ex") n RP65FZP

("®PpoHT 3anagHoro

MopgmockoBeA™).

AKTMBHOCTbL CTaH-

unii 6bina OYeHb Bbl-

cokoun. Tak, B anna-

paTtHOM  XypHane

RP65MB — 6onee

4500 QSO, cpenu ko-

TOpbiXx 6Gonee uyem

3600 yHMKanbHbLIX NO-

3bIBHLIX, @ RPE5FWW

(r. NywkwnHO) — okono

2800 yHMKanNbHbIX NO-

3bIBHbIX MNPaKTUYECKW

13 Bcex cybbekToB

Poccwuiickoin dene-

paumm n Bonee 4yem

3 40 rocynapcte. B
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PALMO Ne 2, 2007

eTBepThie TEeNeTalnHble COPEeBHOBa-

Hua RUSSIAN "RADIO" RTTY CON-
TEST nposeaeHbl peAakuMeii B NpOLWnoMm
roay. U vecmoTps Ha HebonbLwoi nposan
B yncne yyacTtHukoe B 2005 r. (no cpaBne-
HMo ¢ 2004 r.), Ha 3TOT pas NPUPOCT Co-
ctasun Gonee 30 %.

B COpPEeBHOBaHWSX MPUHANW ydactue
okono 450 KOpOTKOBONHOBWKOB (Nonyye-
HO 423 otyera) u3 62 cTpan unu Teppu-
TOpuit MMpa no cnucky agunnoma DXCC.
HauBonbluee YMCNO OTYETOB MpUCnanu
poccuiickue paguomoburtenn (89 otue-
TOB). 32 HAMW CNeaylT KOPOTKOBOJIHO-
Buku ua CLUA (67 otuetor), AinoHumu (32),
Ykpauubl (29), Moneww (22), Mepmanun
v Uranuu (no 16), KaHapge (13) u Hupep-
nangos (11). OT y4acTHWUKOB W3 APYrmx
rocynapcTe nony4eHo meHee Yem no 10
OTYETOE.

64] HoBble ropn3oHTHI TeneTaiina

Nuaoepom B noarpynne "OawH onepa-
TOp — BCe AMmanasoHbl” ctan geboraHTt
aTUX copeBHOBaHWA Yex @paHTuex My-
6an (7X0RY), pabortaswmii M3 Amxupa.
Ha puana3soxe 80 meTpoe nobepoun Huko-
na# Axoeerko (UTSEEP) ua r. Kpueoia Por
(YkpavHa), noaxoamBLUWIA K NOYETHOMY
nepeoMy MECTY Heckonbko net. B nog-
rpynne SOSB-7 nyuwuii peaynsrar y Cra-
Hucnaea Leeuyoea (UA3SAQ) w3 Paszann.
NobBepvtenem cpeaw  pagnocTaHUUiA
C OfiHKMM ONEepaTopoM, paboTaBLMX TOMb-
KO Ha CaMOM MONynsipHOM cpeau nioburte-
neit udpoBLIX BUOOB PaguoCBRA3W oua-
nasone 14 My, ctan CruseH XogrcoH
(ZC4Ll), paboraBlwmii ¢ 6assl Coepuren-
Horo KoponeectBa Ha Kunpe, a 8 noa-
rpynne SOSB-21 — Muxaun Peikuid
(UAOWL) w3 r. AGakaH. B 3auere "OguH
onepaTrop — OfMH awanason — 28 MIy”

YXEe He NepBbiA rog NPUXoauT NULLL OTYET
leoprus Yyxneboea (UAGADC).

Ha npoTtsikeHuwn BCcero BpemeH, KoTo-
poe xypxan "Paguo” NpoBOAMT 9Tu CO-
peeHoBaHuA, nobeavTenem B nogrpynne
"Heckonbko oneparopos — BCe guanaso-
HbI" CTAHOBUTCA KOMaHAa OfHOM 13 Befy-
LUMX KONNEKTUBHBIX PAONOCTaHLMIA a3uar-
ckoii Poccn RKOAXX w3 KpachHospeka.
B ee cocTas BO BpeMs 3TWX COpEeBHOBA-
HuWi sxoounm Ceprein Osuapos (RUDAM),
Cepreit Meanoe (RVOAX), MNetp Bobpos-
ckuii (RX0AE), Neonug Sivw+er (RAOAM),
Anppein Mesexues (RZ0AF), Banepwii Ko-
ObinaHckuin  {(RZOAT), Makcum bBakyH
(RUOAIG) v Bacunuii MNaxynee (RWOAR).

B HEeMHOro yBenuquBLLECs Noarpyn-
ne Habmogarteneil NMAepoM CTan uTanes-
Heu Jan Ponna (13-12387).

B npuBegeHHbix Hwke Tabnuuax no
noarpynnaM ykasawbl MecTO, MO3LIBHON
YY4ACTHUKA, YUCNO CBA3EN, ONKOB 3a CBA-
31, MHOXUTENb U UTOTOBLIA pe3ynLTar.

SOMB

1 7XORY 799 7975 220 1754500
2 ENOM 821 5300 218 1155400
3 UPGP 586 5370 196 1052520
4 JABGCE 547 4775 165 787875
5 UAALCQ/9 486 4435 166 736210
6 SPATXI 588 3855 190 732450
7 RX9JM 478 4320 166 717120
8 LZ9R 568 3535 201 710535
9 EUIAZ 534 3345 177 592065
10 OK2SFP 539 3410 173 589930
11 SP3GXH 483 3225 175 564375
12 UA9AFS 397 3590 141 506190
13 UALEO 495 3120 162 505440
14 UA4HJ 447 2770 154 426580
15 YUIRH 395 2495 168 419160
16 RL9A 310 2755 151 416005
17 OH7LND 459 2895 143 413985
18 HA5LZ 384 2355 160 376800
19 LYBA 405 2790 135 376650
20 RMORZ 287 2475 133 329175
21 UAOFFV 299 2765 118 326270
22 RWSFZ 370 2165 145 313925
23 HZIIK 307 2875 105 301875
24 OMBRK 345 2120 138 292560
25 SPADM 309 2030 143 290290
26 OT4M 357 2210 119 262990
27 UASWIK 255 2240 116 259840
28 UA3GDX 295 1805 130 234650
29 URBOR 263 1695 138 233910
30 DJ3W 276 1780 131 233180
31 RWOWF 219 1950 111 216450
32 RAGCB 222 1980 109 215820
33 I05AA 304 1880 114 214320
34 0zZ2JP 274 1660 129 214140
35 PA3DBS 301 1835 113 207355
36 RA3BB 306 1950 104 202800
37 ONBMX 273 1680 120 201600
38 RA3ON 280 1760 113 198880
39 YL2NN 287 1805 110 198550
40 W3FV 318 2475 78 193050
41 WA2ETU 333 2530 76 192280
42 UA3RW 285 1685 114 192090
43 OH8JT 282 1765 106 187090
44 OKIDKO 247 1505 123 185115
45 NP3DMW2 321 2420 76 183920
46 UK7F 201 1645 111 182595
47 EASDYB 288 1725 104 179400
48 JMIXCW 218 1800 98 176400
49 OK2BMC 247 1455 118 171690
50 PAOVHA 282 1635 103 168405
51 EW7EW 239 1505 111 167055
52 PAODD 241 1375 121 166375
53 OZOF 262 1510 108 163080
54 W3PT 247 2030 75 152250
55 KOMUG 310 2210 68 150280
56 UNGG 174 1465 101 147965

57 E21YDP 190 1620 89 144180
58 RA6DB 247 1445 99 143055
58 RV3LO 230 1335 103 137505
60 VAICHP 286 2045 67 137015
61 URSWCQ 234 1620 82 132840
62 SQ7B 201 1255 102 128010
63 Z36W 241 1580 80 126400
64 RU3AT 197 1205 102 122910
65 RW3SB/3 186 1195 102 121890
66 UASAPA 149 1295 91 117845
67 F6HRP 223 1470 80 117600
68 UA3LID 217 1345 87 117015
69 K3MQ 263 1850 62 114700
70 RWBAH 206 1245 90 112050
71 Z31MM 180 1065 104 110760
72 VQSLA 161 1600 69 110400
73 F5CQ 185 1150 94 108100
74 S50DX 190 1085 95 104025
75 PG3N 211 1145 90 103050
76 RABXE 214 1355 76 102980
77 DL4HTK 185 1075 95 102125
78 4X6UU 148 1370 74 101380
79 PA3BFH 178 1115 90 100350
80 SNSN 189 1300 75 97500
81 RU3XB 166 1065 91 96915
82 JS10YN 165 1265 74 93610
83 LzZ2uZ 171 10556 88 92840
84 SP3HC 160 980 93 91140
85 WIBYH 204 1485 61 90585
86 DK3RA 165 1010 87 87870
87 S51TC 165 950 92 87400
88 JATAYO 142 1140 75 85500
89 SPOFT 167 1075 78 83850
90 VE2FBD 243 1700 49 83300
91 ITI0RA 174 1065 76 80840
92 HA3LI 181 1015 79 80185
93 OK2sVL 158 960 82 78720
94 HBYAWS 163 910 86 78260
95 DLANT 167 945 82 77490
96 GUOSUP 167 1000 77 77000
97 EUBRZ 189 1240 60 74400
98 SP4CJA 151 950 78 74100
99 UTOSE 143 855 84 71820
100 RABAAW 141 850 81 68850
101 RV3LQ 140 890 77 68530
102 JAIBHK 142 1085 62 67270
103 SP4BPH 144 B70 76 66120
104 OHSGIT 141 910 67 60970
105 N4ZZ 201 1440 42 60480
106 HKEPSG 186 1850 31 57350
107 UAOWBW 127 950 60 57000
108 N2BJ 206 1385 41 56785
109 NP4BM 163 1275 44 56100
110 SQ9FMU 132 885 62 54870
111 SM3Q 127 800 68 54400
112 TF3KX 145 885 61 53985
113 sSM7BJW 118 810 66 53460
114 NBAR 136 1055 47 49585

115 JGIGGU 112 905 54 48870
116 IWODGJ 107 695 69 47955
117 RA3PAR 112 750 62 46500
118 SP6CIK 117 800 58 46400
119 JR3NZC 94 765 60 45900
120 RADACM 107 825 55 45375
121 SPGENY 101 685 66 45210
122 OZ4EL 112 680 66 44880
123 F5RD 122 725 61 44225
124 UA3WHF 113 705 60 42300
125 YO2MFA 131 730 57 41610
126 7N2UQC 112 815 50 40750
127 RNEDR 122 735 54 39680
128 DJ6JH 103 630 62 39060
129 YB2ECG 84 B840 46 38640
130 IK2YSJ 107 635 60 38100
131 KP4AH 172 1150 32 36800
132 AI9T 151 1020 36 36720
133 PAOLOU 96 645 56 36120
134 SP8BFHJ 97 615 58 35670
135 PA3CDN 96 600 S8 34800
136 YL2KF 99 540 64 34560
137 Ncoe 104 605 56 33880
138 PAOMIR 96 530 62 32860
139 ON4ABL 120 640 51 32640
140 GOCER 107 660 49 32340
141 LZIMH 98 625 51 31875
142 RW3QF 91 540 58 31320
143 L2CG 94 585 55 31075
144 RNACA 81 550 54 29700
145 OKIFDY 83 515 56 28840
146 SM7CIL 100 610 47 28670
147 RX9TX 99 865 33 28545
148 OQOHBGZIN 97 620 46 28520
149 PA3HGF 97 570 50 28500
150 VA7ST 185 1045 27 28215
151 NZ1U 105 895 31 27745
152 DG3RCE 84 485 56 27160
153 URSFEL 80 500 54 27000
154 VEGYR 179 1075 25 26875
156 ZS2EZ 62 605 44 26620
156 K2PAL 121 770 33 25410
157 WD4GBW 90 800 31 24800
158 SP3AOT 86 6550 45 24750
159 RW4aWZ 99 525 46 @ 24150
160 URSFS 77 490 49 24010
161 PA3CWQ 7% 470 51 23970
162 uUsSJQ 92 515 46 23690
163 DL1DXF 82 500 47 23500
164 IWICKR 85 560 39 21840
165 DGOKS 77 470 44 20680
166 WIILY 121 765 27 20655
167 K4RO 108 710 29 20590
168 LY2WN 82 530 38 20140
169 URSFBM 75 445 45 20025
170 SPOLJD 72 545 36 19620
171 AASVU 138 815 24 19560
172 JA2KCY 70 510 38 19380
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W2PWE
PY2DN
PY210
JO1AHZ/6
VE4LR
K5ww
WICF
VETHBS

SOSB-3,5

1
2

UTSEPP
OLeX

09

830
490

370
445
405
380

370
575
495
375

350

580

705
315
385

340
310

415
420
245
305
715

290
575
410

23 19090
34 16660
36 16560
et 16280
36 16020
37 14985
i) 14820
32 14720
38 14060
24 13800
27 13365
35 13125
22 13090
37 12950
23 12880
36 12780
22 12760
31 12400
17 11985
38 11570
30 11550
34 11050
36 10620
31 10540
32 9920
33 9735
32 9600
19 9310
22 9130
21 8820
35 8575
27 8235
1 7865
28 7840
26 7540
22 7480
13 7475
16 7440
18 7380
17 7310
17 6885
21 6720
17 6630
27 6615
15 6525
23 6440
26 5720
21 5565
25 5500
12 5460
23 4600
21 3990
12 3900
23 3785
19 3705
19 3420
15 2925
20 2700
16 2640
] 2520
18 2430
8 2400
16 2240
12 2160
17 2125
12 2100
10 2050

8 1560
10 1550

8 1520

7 1330

4 1060
6 690
-] 640
5 225

5 225

2 200

2 120

2 70
0 0
42 28560
39 26910
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uT42G
UN7GCE
S51CK
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CTIFJK
A45WD
RWSCB
UASOEX
4N15S0AE
UAOQBR
1Z4DZD
OK2PCL
H2E
OMSTX

YVSAAX
UT1IA

YOSCwWy
JHEQR)
EC4DIJ
URSZMK
V3AVQ
RASUN
MWOCRI
JRINHD
YOBFR
UA3QU
RW4PL
LY2FN
UA3XAC
RA3BT
UABJBQ
JP1QDH
NB1B
LU4DX
URSGPN
RUSYT
RX1CQ
CT4DX
uT2AU
VE3GSI
YU1RP
RZ9IB
WX4TMm
RV3UQ
WNOL
FEFRJE
LZ27G
DJETK
YL2CV
SPSECC
uwasm
WaLC
1Z8GBH
JH3CUL
DUIRB
RA4LBS
IZBDWH
NEQQ
DLITHB
EASEM
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40

216
189
169
171
147
115
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286

219
194
174
197
215
194
170

172
164
145
131
172
134

167
166
148
146
124
129
103
131

113

245
210

1235
1100
1005
985
685
575
430

315
215

510
715
400
455
420
345
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832383288
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5145
4620

72865
68200

55160

31510
29480

18060
16280
10725
7875
645

400055
385485
329875
243750
240400
215275
207770
172500
161525
154770
151980
143175
141840
114450
109125
93150
91530
85995
76860
72875
69120
67500
59675
59400
57460

54080

65 WBEJN 104
66 UT2FA 66
67 WIHLY 63
68 JH3WKE 43
69 YOSTP e
70 BGASGP 52
71 SMEBSK 52
72 KHEFI 54
73 RW3AI 46
74 RZ3FR 55
75 W6RLL 121
76 HPIAC 75
77 K5AM 84
78 WA3AAN 74
79 G4EMT 45
80 WN1X 80
B1 Ka4Cz 48
82 UA3QIX 38
83 RA3VR 40
84 RWOLQ 58
85 EI9ES 38
86 N3CK 54
87 MS5AAV 40
88 TAQY 31
89 PY2BRZ 38
90 LY3uwv 37
91 RZ9AP 24
92 7S3F 24
93  JKILUY 19
94 UA9TQ 20
95 IINHR 24
96 RV3BZ/3 21
87 W3FQE 26
98 KOCOP 34
99 JJiwwL/1 14
100 K7RE/O a4
101 GBCSY 15
102 SP9RQH 14
103 LZ1ZC 14
104 WESA 27
105 UAICAK 10
106 WS7WsS 21
107 SAl1A 5
108 JF2FIU 6
109 VA7CAB 16
110 NEKW 10
111 RA1ZM 2
S0sSB-21
1 UAOWL 73
2 MWTEFC 20
3 SV2BFN 70
4 UA3BS 46
5 UXIUX 36
SO0sSB-28
1 UABADC 11
MOMB
1 RKOAXX 813
2 RZ3AXX 783
3 UT3HWW 611
4 ES1A 591
5 RK3DXw 592
6 UX4E 317
7 DLAME 142
8 SN40KB 137
9 JF2SKV 28
10 UR4PWC 20
SWL
1 11-12387 276
2 DL-PO1-172 208
3 ZL2001SWL 48
4 OK1-11861 51
5 DEOWAF 42
6 OK2-9329 48

CHECK LOG
9A3GX, RUBYY, RV3QX, RU3EJ, SP50XJ, RX3AGD,
SPENVK, DCOZP, HAT1SN, RADQD, LY2CV, YYBJAG,
UASODU, UXOZL, UABECU, WECQZ, UXI1IL,
SP8TDV, SPIIHP, UA1RJ, UAALDP, UA4HAU.

470
510
340

355
325

305

465
495
485

270
220

225
275
365
210

165

170
150
140
185

105
235

155

105
35
40

15

7335
5215
3770

3775
1945
785
765
175
155

1700
1205
470
335
280
260

16

123
108
27
36
30
27

209100
130140
12680
12060
8400
7020
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PAOMO Ne 2, 2007

GP aons nytewecTtBuin

M HEe TONbKO...

Hrops TOHYAPEHKO (DL2KQ — EU1TT), r. BonH, lfepmanmns

€PeAKo BO3HUKAET HeobGXoOMMOCTb

uarotosute KB aHTeHHy ans pabotsl
B MONEBLIX UNKW roCTEBLIX yenoeuax. K Ta-
KO aHTeHHE MNpeabABNSeTCH HeCKONLKO
NpoTUBOPEYMBLIX TpeboBaHwii. AHTEeHHA
AomxHa:

— UMETL Manbie rabapuTel U BEC B pa-
306paHHOM 15 TPAHCNOPTUPOBKW BUOE;

— paborate B MakCUMAanNLHOM 4Yncne
ANanasoHos.;

— 3aHMMaTb MUHUMYM MecTa B pabo-
4EeM COCTORHMU;

— [oNycKaTb BO3MOXHOCTb MOHTaxa
rae yrogHo — OT NOBEPXHOCTU 3eMAu A0
6ankoHa roCTUHULLE;

— obecneumsars MMHMMaNLHLIA KCB
BO BCEX OMANasoHax;

— 6bITb NPOCTOM, AGILEBOA U PEMOH-
TONPUrOAHOM.

Tpetbe TpebosaHue nckmoyaeT nobbie
BapwaHTel, kpome GP. Tonbko sBepTvikan
MOXHO "BBMHTWTL B HEe60" Ha nonosuxHe
KBAAPATHOTO METPa. A €CNK 3TOT BePTUKAN
NNaHUpyeTcs HeGONLILWM, TO HET ANs Hero
JYHLLEA KOHCTPYKTUBHOW OCHOBbI, YeM Phl-
Gonoeroe yaunuule. MpakTika nokasana,
4TO MPKY HAOEXHON HUKCALMK NePBOro KO-
neHa yammuiia anuHoid 6...7,.5 M oHO Ha-
DexHo cTouT 6e3 pacTsxexk Aaxe npu
CHMNLHOM BETpE.

CrangapTHoe yaunuwe anvHoi 7,5 M
secut scero 0,5 kr. Ero onuHa B cnoxeH-
HOM Bupe — Bcero 1,25 m. Ono nerko
npuTopasMeaeTcs K moboil cymke-yemo-
[aHy \ He BbI3bIBAET BONPOCOB Y TAMOXHMW
u cnyx6 6e30nNacHOCTU: BUOHO XE, 4TO
4YenoBeK eaeT NoBUTL puiby — hi!

WUtak, ¢puauvdeckan BblCOTA HaLeEro
GP — 7,5 m. Moatomy Hu3wWmm paboumm
AVanas’oHoOM MOXeT GbiTk TONbKo 7 My —
e auanasoHe 3,5 MMy oHa cnuwkomM mana
ana addexTueHoi paboTbi.

IOna cornacosanus nyywwmm (no KN
u KCB) BapwaHToM Gbino 6bl MCNonsL3o-
BaTh TIOHEP B TOYKE NUTAHWUA HALLEro Bep-
TvKana. Ho Touka nutaHMa He Bceraa no-
CTynHa Ansa onNepaTvBHOM PY4HOR perynu-
POBKM, @ aBTOMAaTU4ECKUIA TIOHED B TOYKE
nuTaHua "TaHeT” 3a coboii nuwHWe He-
CKONbKO KMNOrPamMMm U COTEH EBPO.

BCTpoeHHE TIOHEpP B TpaHcusepe?
370 HeNnoxo, HO ecTk Asa "Ho". Bo-nep-
Bbix, KM/ cunbHO paccornacoBaHHoro Ka-
Gens BeCcbma HEBLICOK, M el XOpOLUO,
ecNv Tam NOTEepPRETCH TONbLKO NONOBMHA
MOLUHOCTM TpaHcueepa. Bo-BTopelx, Aa-
Neko He BCE TpaHCHMBEpPbl MMEIKOT Takoi
TIOHEp.

MoaTomy HyXHa aHTeHHa, KOTopan uc-
XOAHO umeeT Hu3kmii KCB v cama nepe-
KKOYaeT Auana3oHbl. ABTOMaTUYeckoe
u3ameHeHwe adg@exkTMBHOro pasmepa aH-
TEHHLI, B 3aBUCMMOCTH OT pabouei yacro-
Thi, MOMYT BBINONHATL Tpansl — napan-
nensHbie LC-koHTYpa.

Tpan, xak nepeknoyaTens B "pasomk-
HYTOM COCTOSIHMM", XOPOLL: HAa Pe30HaHC-
HOM 4acTOTe ero akTMBHOE CONpoTUBNE-
HWE BO3pacTaeT 00 AECATKOB KMIOOM, 4TO
NPUBOAXT K NPaKTUYECKU NONHOMY OT-
KIOYEHWIO NPOBOAOE 3a Tpanom. A BOT

B "3aMKHYTOM COCTOSHMM™ CUTYaLMA, YBbI,
noxyxe. Huxe 4actorel cOGCTBEHHOIO pe-
30HaHca Tpan UMeeT UHAYKTMBHOE CONnpo-
TUBREHWE, 4TO NPYMBOAMT K YKOPOYEHWIO
aHTEeHHbI ¥ CBR3aHHOMY C 3TUM GykeTtom
HenpuaTHoCcTel: pocTy KCB, napeHwio
YCUNEHWA, CYyXeHWI0 nonocel. Bce 3T0
eCTb NPAMOE CNEACTBUE TOro, YTO B 3TOM
Cny4ae aHTeHHa (U3MHEeCKU YKOpoYeHa
KaTyLKkam1 Tpanos.

Mo aroii npuumbe npoctsie GP ¢ Tpa-
namu 066IMHO UMEIOT NULWL ABa-TPW pato-
4UX Auana3oHa. A ecnu AmManas’oHOB
Bonblue, TO Ha HEKOTOPLIX U3 HAX aHTEHHa
vmeer nubo noebiweHHbin KCB, nubo
HU3KYl0 agdexTMBHOCTE, MMBo U To, M
npyroe cpa3sy. Hwke onucad GP, B KOTO-
POM 3aTU NpoBnemMb B 3HaYUTENLHOM MEpe
pelleHsl.

Wrak, Ham TpebyeTcs, 4TODOLl aHTeHHa
nepexnio4anace Tpanamu, HO NPU 3ToM
6bl HE YyKOpaYrBanack UK NONTU HE YKO-
paumBanace. Xopolwiee pelieHue 3Toi an-
nemmbl onucaxo B [1]. B ocHoBaHue GP
C Tpanamu BKNIYAEeTCH KOHAEHCATOR, Ha-
nvyne kotoporo TpebyeT GU3U4EeCcKoro
YOUIMHEHUS BHTEHHbL. Ha BbicwwemM amnana-
30HE ero peakTMBHOE CONpPoTHUBNeHue —jX
Mano, NosTomy GU3NYECKU YAMHWUTE
YacTb aHTEeHHbI, paboTaloLLYIO Ha 3TOM an-
anasoHe, HaA0 HEeMHOTO (NPU 3TOM K TOMY
%e HemMHOro BoapacTeT R,). C noHuxeHn-
€M 4acTOoTh! —jX KOHAEHCaTopa pacTerT, no-
STOMY BHTEHHY HAA0 YANMHATE BCE CWMb-
vee. MNMpu rpamoTHOM BbIGOpE 3HaYeHus
EMKOCTHM KOHOEHCATOpa 3T0 YA/IMHEeHWe
KOMMEHCUPYET YKOpPOYeHWEe aHTEeHHbl 3a
cyeT kartylwek Tpanos. Micnonbays takoe
peleHne, MOXHO O6GEeCneyYnTb HU3KUiA
KCB B 4eTbipex-natv guanasoHax.

Cxema aHTeHHbI

MNony4uBLLIBACH B PE3YNLTATE BbILLEW3-
FNIOXEHHBIX PasMBILLINEHUIA aHTEeHHA Ha au-
anazoxsl 7, 10, 14, 18 n 21 MIy noxasana
Ha puc. 1.
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Paluansi-303emnenue
Puc. 1

310 GP 13 0ANHOYHOMO MHOTOXWUNBHO-
ro W30AMPOBAHHOTO TONCTOrC NpOBOAA
{(onameTp no n3onsuvm — 2.5 MM, no me-
an — npumepHo 1,5 mm). OH npuxeaseH
K YAWNULLY KanpoHOBLIMK CTSXKaMK, KO-
TOpLIE NPUMEHAIOT ONM BA3kK kabenei.
OTpe3koB NPoOBOAA NSATb, KaXABIA C He-
GonbluMMK  3aXUMaMKM Tuna “kpokogun”
Ha KoHUax. Mexay NpoBoaMu BKIIOYEHB!
Tpansl U3 KoakcuansHoro kabens. Mocne-
DOBaTeNbHBLIA KOHAEHCATOP EMKOCTLIO
240 n® B TONKE NUTAHWA BHTEHHLI 06ec-
neuymsaeT nony4eHne Huskoro KCB Ha pe-
30HaHCHOI HacToTe KaXaoro agmanasoxa.

PaccmoTtpum paboTty aHTeHHb! No aua-
nasoHam.

Awnanazon 21 MIU. PaGoTaeT nepsblii
(cunTass cHM3y no puc. 1) oTpesok Npoeo-
pa pnvHoi 3,5 M. @uamnueckn GP nuwe
Cnerka yauHeH, Tak Kak peakTWBHOE COo-
NPOTUBNEHUE KOHOEHCATOPAa Mano.

Aunanason 18 MIu. PaborawTt nep-
BbilA ¥ BTOpPOI OTpesku npoeoga obiueit
AAVHOW 4 M. YKOpOoYeHVe 3a CHET WHAYK-
TueHocTu (0,8 MklH) Tpana amanasoHa
21 My noYTH NONHOCTBIO CKOMMEHCUPO-
BaHO KOHOEHCATOPOM B TOYKE NUTaHWA,
MO3TOMY (PUIMYECKM aHTEHHA NpaKkTU4ec-
KM NONHOpa3sMepHas.

HAwnanason 14 MIy. Moytk BCE TO *E
camoe, 4TO0 M Ha 18 MIu. Ho pabotaior
NepBkIii, BTOPOIA U TPETWIA OTPE3KU NPOBO-
Aa obwein pamHoit 4,9 M. CymmapHas nH-
AYKTUBHOCTE Tpanoe pauwanasodos 21
1 18 My — okono 2 mklH, HO pacTyuee
CONPOTUBNEHWE —jX KOHAEHCATOPA CNpaB-
NAETCA C 3TUM NOHTH NOAHOCTLIO.

Aunanason 10 MINy. PabortaloTt yeTwipe
oTpeaka obLei AnuHOR & M. AHTEHHa K-
3unyeckn ykopodeHa. Ho koadpduumeHt
ykopodeHusi Hesenvk — 0,8, noatomy ee
3 PEKTMBHOCTEL NPAKTUNECKKM He yXyoLa-
€TCH, a LWMPOKan Nonoca B 3TOM Avanaso-
HE M He HyxHa. MNpuyrHOR dhuanyeckoro
YKOPOYEHWS CNYXWUT TO, 4TO Tpan guana-
30Ha 14 MIy BeINONHEH NO WMHOI Cxeme
{cMm. Huxe), yeMm Tpansl povanasoHos 21
u 18 Ml M NO3TOMY UMEET 3HAYUTESb-
Hyt0 (Okono 6 MKIMH) MHAYKTUBHOCTL. KOH-
[EeHCcarop yXe He B COCTOSHWUK €8 NONHO-
CThi0 KOMMEHCUPOBATE HECMOTPS Ha POCT
—jX. 3ayemM Ham 3aTto noHanobunocs? Ons
TOro, 4To6bl, HEe YCNOXHSAA Tpan AManaso-
Ha 10 Mr'u, "BOrHaTL” aHTEHHY B PE30HAHC
B Avanasone 7 M,

Awmanaaon 7 MIy. Pabortaor sce
NpoBoOfa avTeHHbl. CyMmapHas vHAayK-
TUBHOCTL BONBLLKX KaTYLLEK Tpanos aua-
nasoxoe 14 u 10 My — npumepHo
14...15 mklH, 4ero xsaraeT He TONLKO Ans
TOro, 4TOBkI NONY4UTE PE30HAHC NPY ANn-
He uanyyatensa 7,5 M, HO 1 obecneunTb
Bbicokoe (okono 40 Om) R, Ha aTom aua-
nazoHe. MabbitouHoe nonoxurtensHoe jX
KOMIMEHCHMPYET BCE TOT Xe KOHOEeHCaTop,
HaxOOALWMIACH B TONKE NUTaHKMA.

Obparute BHumaHwe, yTo GP, xoTta
W yKopo4eH 8 auanaszoHax 10 v 7 Mlu, pa-
6oTaer Ha 3Tux aranazoHax addexkTuBHee,
HeM NpoCTas NPOBONOKA TaKOoM Xe ANUHbI,
COrMacoBaHHan B TOYKE nNuTanusa. Oeno
B TOM, 4TO SNEKTPUYECKN aHTEHHA Ha 3THX
AnanasoHax yonuHeHa. PacnpepeneHwe
TOKa B HEil OTNMYaeTCs OT ero pacnpene-
nenws B 06biHOM GP v Ha Gonblueii Hactu
ANWHBL BNM3KO K paBHOMEPHOMY., UMeHHo
37O, KCTaTH, W NPUBOAMT K NOBLILLEHMIO R,.

AHTeHHa Hyxnaerca B 06bi4HON cUCTe-
ME Pe30HaHCHbIX paauanos. Mx konusecT-
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PAAMO Ne 2, 2007

ebilwan 1,4 (B ocHOBHOM He xyxe 1,2),
a nonoca no KCB<2 Bo Bcex aManasoHax,
kpome amanazona 21 Mlu, npesbiuana
LUMPWMHY COOTBETCTBYIOLMX NOOUTENL-
CKuX auana3oHoB. Ha ananasone 21 My
nonoca nponyckaHuA aHTeHHbl — OKOno
400 kl'u. Ha pwanasone 7 MMy oxa Geina
6onbwe 100 klMu.

Mpu pabote B adupe ouyueHe uc-
NonbL30BaHUA YKOPO4YEHHOW aHTEHHblI He
BO3HMKaNo0 — o0bbuHbili GP. KoHeuHo,
npoctoit GP Ha BY guana3soHax — ganeko
He npegen meutanwin. Ho 3aTo Beck Ha-
6op: yaunuuie, nposoaa (BKio4as MOTOK
obmoTouHoro npoeoaa 0,5 mm ana panu-
anoB u kabenb nuraHua RGS8 pnuHoi
10 M), Tpanbi U PEMOHTHLIA KOMINEKT
(CTSXKM 1 NP.) BECUT MeHee 3 Kr U 3aHn-
MaeT HeMHOro MecTa B Moboii AOpOXHOR
CYMEKE.

JINTEPATYPA

1. Touuapenxo M. Avtenns KB u YKB
{4acTe 3 — npocTeie KB aHTenHsl). — M.: Pa-
avoCodr, 2006, ©. 240, 241,

2. <http://di2kq.de/soft/6-6.htm>,
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HoBoctu CPP
"No6epa-62"

atom rogy Me-

mopuan “MNobe-
na-62" npoiper:
nepeciii  Typ

c 6 UTC 5man po
20 UTC 8 man, BTO-
poii Typ — ¢ 20 UTC
8mans po 20UTC
9 man, TpeTuin Typ —
BO BpPEMA MeXAayHa-
pOAHLIX COpeBHOBa-
Huid "CQ-M" ¢ 12 UTC
12 mas go 12 UTC 13 man. TopxecTeeH-
HOoe OTKpeiTMEe Memopuana 8 6 UTC
5 Man Ha wactoTe 7050 kly npoeepet
papwoctaHuwa RP1A. 31a paamocTaH-
uua npoeeget u Baxry MNamaty, koTopas
COCTOMTCSi Ha 3TOi e yactore B 8 UTC
9 man. bonee noapobHo ¢ NonoxeHwem
MOXHO O3HaKOMWMTLCA Ha cante CPP
<www.sIT.ru> B pasgene "CopesHoBa-
HusA — “Memopwan NoGepa™.
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AByxauvana3oHHasn
HanpaBeneHHasa YKB aHTeHHa
Huxonaii BOHOAPEHKO (RX3DRC), r. O6unesimbii

Mockosckowi 061,

Hcnonb3zoeanne paguomobUTENSMy PEeTPaHCAATOPOB C pa3He-
CEeHHbIMM Ha Pa3Hbie QMana3oHbl HacTOTaMy npuemMa v nepegaym,
YCTaHOBJIEHHbIX HAa AEHCTBYIOLWMX UCKYCCTBEHHLIX CNYTHUKAX 3€M-
nn ¥ opbuTanshbix cTanyuax (MKC, AO-51), BoaMmoxHo gaxe c no-
MOLYbIO HOCHMMbIX (NOpTrarMBHBIX) pagwocTaHywii. Ho gana aroro
nyyie UCrnoNb30BaTe HE MX LUTATHLIE aHTeHHbI, @8 HanpaBJ/IeHHbIe,
KOTOpbie NoAKMIoO4YanT kabenem yepes nMelowwics passem. Mpeg-
naraemMas B CTarbe aHTeHHa — NPOCTas KOMCTPyKUus, rabapursi

W mMacca KOTOPOH NO3BONAIOT
u 430 My "c pyxm".

pepnaraeman aHteHHa o6negu-

HAET ABYX3NEMEHTHYIO aHTeHHY
MokcoHa Ha pguanasoH 2 meTpa
W CEMM3ANEMEHTHLIA BOMHOBOM Ka-
Han (Yagi) amanasona 70 canTumer-
poOB.

paborars B gmanasonax 144

Ha Pe30HaHCHOW 4YacToTe Auanaso-
Ha 70 caHTUMETPOE.

Pednekrop R2 aHTeHHbl pauana-
3oHa 70 caHTUMETpOB npepHasHa-
YyeHn ans ocnabneHvs HeraTMBHOroO
BNusiHuA pednektopa R aHTeHHbl
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Puc. 1
COOopoUHBI  YepTex aHTeHHBl [Auana3oHa 2 MeTpa Ha pguarpammy

npueegex Ha puc. 1, a rpadvkn ee
KCB no pwanazoHam (CKpPWUHWOTHI
nporpamMmmel MMANA) — Ha puc. 2.
3anuTbiBRIOT aHTEeHHY Ha oBoux awna-
Naz30Hax No oHOMY KOakKCHalibHOMY
kabenio, NoaKNIYeHHOMY B pPaspbiB
aKTBHOIO 3nemeHTa A aHTeHHbI
MokcoHa.

BoabyxaoeHne akTUBHOro 3ane-
meHTa (A1 Ha 4YepTexe) oCyllecTs-
NAETCH 32 CHYeT ero eMKOCTHOW CBf-
3U1 C aKTUBHBLIM 3NeMEeHTOM A aHTeH-
Hbl Avana3ona 145 MIu. Mytem noa-
60pa paccTosHWA MeXay HUMK
WU AnvHbl anemeHTa Al gocrturaertcs
MakKCUManeHelii TOK B 3NeMeHTe
A npy BXOOHOM COMPOTUBNEHUK
50 Om B TO4Ke NnopknoyeHun kabens

HanNpasBfeHHOCTWU (CHMXeHune CcooT-
HOWEeHUA uWany4YeHua enepeg/Ha-
3an) B gpnanasoHe 70 caHTMMETpOoB.
MNoa6opom paccTosHWA MeXAy yKa-
3aHHLIMW 3ANEeMeHTaMM U ANuHbl R2
YyMEHbLLAIOT 3aAHWIA NenecTok ava-
rpaMmbl HanpaeneHHoOCTW B guana-
3oHe 70 canTumeTpos. KomnbloTep-
Hbie pacyeTsbl NPOBOAWITUCE NPU An-
ameTpe anemMeHToB 6 MM, AnanekT-
PU4YECKOR Tpasepce W BepTukanb-
HOW nonspuaaumn. luarpammel Ha-
fpaBneHHoCTM AN  AWManas’oHoB
2 metpa n 70 caHTUMETPOR NpPUEe-
AeHbl COOTBETCTBEHHO Ha pmc. 3A
v 3B.

CyuwiecteBeHHblx ocobGeHHOCTel
KOHCTPYKLUMSA BHTEeHHbl He umeeT.
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aHTeHHbI MNOoKasaH Ha pwuce. 4.
MNMpw ycTaHOBKE aHTEHHbI 3a npege-
nammM nomMelweHus (3akpbiToro orv
e Bnarm mecta) Topubl Tpybok ane-
MEHTOR M TOYKUW NOACOEANHEHNS Ka-
QA 6ens nuTaHust HeoGxoauMO repme-
TU3WPOBATEL C UCNONL30BAHWEM Ma-
TEPWANOEB C MansiMW NOTEPAMW Ha
: BY.
i Hecywuyio Tpaesepcy ("6ym”) nena-
10T U3 OWU3NEeKTPMYECKOro marepua-
na. B aBTopckoM BapuaHTe — 3TO
4 MeTannonnacTukoeas Tpyba auame-
Tpom 20 MM, vcnonb3yemas npu
Nnpoknagke BOACNPOBOAA B oMax
£ BBy ("metannonnact”). Ons kpenneHws
S 3NEMEHTOB K Hell NpUMeHeH cnocob,
A npepnoxeHHslih Onerom Jlob6ayesbiM
I . (RV3TH) w Hwukonaem bBonbla-
I e i e koBbiM (RA3TOX) 8 cratbe "YHUBEp-
Voo ! ' 4 e cansHas TexHONoruA W3roToBneHus
HanpasneHHbIX aHTeHH YAGI”
(<http://www.cqgham.ru/ant18_6.
htm>). # npuMeHun BMECTO NnacTu-
KOBbIX "XOMYTUKOB" KanpoHoBbIi
WHYP (pMc. 5).

Kabenb nuraHus OTBOOAT OT TO-
HYeK NMMTaHnAa aHTeHHbl BAONb prﬁbl
("6yma™) 3a pedpnexrop R. K "Bymy”
kabens KpensT NNacTUKOBBIMU XO-
MYTUKaAMM (MNK1 MHBIM AU3NeKTpUuYe-
CKuM marepuanom). CummeTpupo-
BaHue xabens He NPOBOAMNOCH, XO-
TR AnA nonydeHvs 6onee pPOBHOM
auarpamMmbl HaNpaeneHHOCTW ero
MOXHO BbINONHWTL, HaAeB Ha Ka-
Gene ¢eppuTOBLIE KOMbLA C Mar-
HUTHOW NPOHMLLAEMOCTLIO He Bonee
400.

AHTEHHA WCNONbL3YeTCR MHOM
B TeqeHve ropa. Kpome MecTHbix pa-
auoceaseil, Ha obBoux pguanasoHax
NPOBOAMANCE W PaauoCBRA3M 4epes
paauoniobuTenbCcKmue CrNyTHUKW.

MEBED O — .oUTTvd..
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Pegaxtop — A. Mup_not-x-mﬂwo,
rpaguKa v $oTo — aBTopa
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M, H& ITCA  CO=
pesscsanna. Or  voro,
NacwonwNe npaswnune Gy-

Aer snilipara meTOLKKS W TAKTH-
K& BegaHNR CONIeR, JARHCHT K of-

PAAHMOCNOPT

KAK CTATb

PEFIPO

HEMINNOHOM

AMMOCTH NepPeXCAd € ORHOMD
AnSNEI0Ma HE ADYTON.
Ba spemm nepemaum mago

cTapatnca  GuiTe  maKchmansHo
xp + M8 ynortp HMKE-
(L) X CNOB mMAW 3INHaAKOE,

wmi  peaynwvar. Ocy "
cr & w2 xap x ©co-
GeunocTax mcrpunua paborm na

won T
KOTAA KOMaHAR cocTouT ma tpu
wenossx: geyx pallounx oneparo-
POR ¥ CBKpeTapR-AmCneTvepa,
MOTOPLI® MOCYT MBHETARCA PONR-
MK N0 XOAY COPeBHOBAMMK.

Npemae scero, caow pabory
HARO CTROWTE TaK, yTOBM opanHa-
KOBO YCNBWHO DCYWECTENRANCE M
AomcK NOPpeCNOMAenTOs » 06
wri me308. Tonwwo npw ymenom
coueTaHKNK 3THX onepauun Gyger
AOCTHIRYT BMCOKMA POIyNkTaT.

Ha vonnexrusxoil pagsocTan-
uum npn pabore wa NOmcK sce
AHANAIOHL! ASARTCH HA YHACTKM —
no wncny paboraouwmx oneparo-
pos. MNpw 3TOM He AONMHO BOIHM-
Kate wenwx-nubo TpeHME  whM
pawornackih  meway paSorao-
WMmn ONERETOPAMK M3-38 O4e-
POAHOCTH  HCNOALICEAHHA  Bhi=
XORHOre Kacxapa. Huxaxwe Gno-
HMDOBKK NOAANGEA HEe nNOMOryT,
ecnH uneHsl MomaHaw we Gyayr

Gnagare Ine BPHOR CamD-

OMCUMTINMHOR W 83AHMONOHKM 8-
HueM,

B xone copesHosaHwi Bam-
HO® 3JHaveMMe er ¢

BOIMONHO, HTO CBAJL C TEM WAM
HHBIM KOPPECNOHARMTOM yme Bui-
na pawse. Tem, HTO Hageartca
HE CEQID NAMATH, MOMHO PENO-
MEHAOEAT BO BPEMA COPEBMOSA-
unii paforats NO namat, HO

Npu pabore tenedomxom cno
HEARO MPOMIHOCHTE NOTKD M
BHATHO, Tenerpadom — nepeps-
4y BOCTH CO CHROPOCTMIC He Bonea
100—120 ananos 8 munyry.
OBLuHO 8 COpesHOBBHMAX Ha
saw obuni B3O8 OTREHAICT Cpa-
3y HECKONBKG CTaHumE. Oues
RAMHO NOITOMy Bnipaborare & ce-

NOCNE OXOHYAHMA TECTA PACNKCATE
sce QS0 a rabnuye, wrabu ner-
ye 68NC OTMETHTE NORTOPHME®
nom np MTB WX Clin-

COK K OTHeTY, ecnm 370 Tpabyerca.
PagmocTanumMam BTOPOR M
TpeTeal KaTEropwiA € Wedhen-
THEMBIMN BHTENHEMK Nyulle pa-
Gorvares B COP P ¥

6e cnocobmocTs opmosp

CAMWATE NOIMBHME ITHX CTaH-
uni, utobsl e ynycTure KOppec-
NOMAEKTS, COAIE C KOTOPLIM Nph-
HECET BaM AONONHMTENBHBIE OUNM.

wecr HB NOHCK.

Teneps © macrepcrse oOneps-
ropa. Ero cosepuieHcTaceanmio
Aonmua OBuiTe NOANMHEHS BCA
pabora » »Ppupe. B mobeix co-

Horna me josyume sac cremy
NEPHMEPHO PaBHOLEMHE (No ou-
KaM), TO OTEBYATE B NepPRYIO Oue-
PeAs cnepyer TOR, HOTOPYK
chstsno Hawbonee rpomo.

Npw pabore va obuui seizos
®r0 HALO NEPEeRABATE KOPOTHO,
HO ME8CTO, € MMHMMANBHLIMH NO-
TEPAMM SPEMENH M8 NPOCAYLUN-
saKKe.

Mpw nowmcue roppecnoxges-
TOB HAAC =NPOXOAMTAN AWE

HYMHO TPYAWTRCS €
nonuoi oTAANER Cwn, Rame
@CNM TECT HAMANCA ANA BAC He-
yhauvo. Bcerpe crpemurecs s
KOHKDOTHRIX  YCROBMAX NpoBe-
CTH MBKCHMMBNRHO® 4YMCNO CBR-
305 A& HE NpeXpawainTe
paboty [O OKOMuaHWA cOpes-
HOBAHMEA,

OaumMm M3 rnaswmx Qaxro-
pos ycnewwok paborvs: & copes-

OF OAHOTO KPak K APYrOMYy M HA0-

RANABTCR N pcn.em Han
BHMMAETRALHOCTE oneparopa.

Gopor, TO ecrs npocny .
S6Ch AMANAION M B XOAS NOWCKA
BLiZnBATE WY
aewnros.
Teepao 3aNOCMHHTE OCHOBHO®

Lo o

SHHb pexop ot Ko,
pecnonaenta k oSwemy swaosy,
w waobopor. O6umuno 80 spemsa
obuwero swmioss caocBoamnui one-
PATOP HOMNEKTHBHORK PaAMOCTEN-
uwK, B naylax sexay paborvor
CBOBTO WONNarM EQART NOMCK
HoEsix OBnacred, mHOMMYEnRe#.
Mpw Mannwun TexHkuecko# E03-
moMHuOCcTH (MTO BRONME pednsHe)
2TC RENAGICH K BO BPEMA NEpe-
Aavwu. Ecnw so

na: acnm PoAHOCTARLWA He
oTseuseT Ha Asa snizoss, 70 Hone-
We &8 HEe JOBMTE, TAM MAK ITO
ShALETCA TONRKO B NOTEPIC BP®-
mevn. fMlozme, npogponwas npo-
CRYWHBATE AAHHRIA YNBCTOK Oua-

Mane# paccnabnerne ToTvac
we npusoant Kk ownbram. Ouens
muoro ownbox obwiuno Guisaer B
no x.  MNosromy

scaxan HabpemnOCTs BO Bpema
NpoReAeHMA canleid gonwHa Gure
ThiO MCH & acnm
HeyRepeaH — nepacnpock. Ha sce
NEPEAAHHMIE M NPUHATRIS KOWT-
ponstbie Homepa we 3abusai pa-

Na3jons, Bel CHOBA M e no-
3n8Ts €8 M, ecnu obcranoexa wa
HACcTOT® YRAyuwnTCR, CaN3s COCYO-
nrem.

B memAayrapoaHsix copesHo-

AHMOCTs, AWCABTYRD po:peuu—
@T NPONGCTH CBAIL ETOPOMY One-
paropy. Ceobopwmin onepavop
MOMET TAKME CRefWTh 18 NpPo-
EOMASHHEM PAAHORONAH W CROOR-
pemenno coobuares © weobxo-

Ononyanwe. Hauwsno cx. 8 «Pa-
anos. 1978, M 3. ¢

® PALMO Ne 4 1979 1.

CH NONBIHLIM SWe
CAMH COBBT: @CNM BRI HB NPHHA-
AK NONNOCTMIO NOIBIBHON 30BY-
wehn BaC CTaHUuMMW, TO HalsisadiTe
TONRKO NPHAATYIO Y8CTE NOIMIEHD-
ro unx pawe oany Syxey w cpasy
NEPeLABANTE KOHTPONKHMN HO-
mep. [lpu orvseve saw xoppec-
NOHAGHT YTOUNMT CEOH NOIwe-
HOR.

Mepes wHamAsim  SM3IOB0OM
HyMHO oObR3aTensHO  38rAsAmI-
sare & Tabnuyy ywera QSO —

BaTh  MOATSEPMAGHNA,  WHaue
PPECNOMOBNHT MOMET HE 33-
NMCATE COCTOMBWYIOCR  COR3n.

Yacro npwunroi ownbox menner-
ca  wepaidbopumssin  nouepx,
webpemtoe nanucawwe. Hanpu-
mep, Gyxss «Ve mower npespa-
THTecn 8 sls, undppa «On — 8 wbn
MT. A

ABA AMA NOChe COPRBHOBANMIL
B 3TOBPeME MHOMHE MOMEBHTE To-
CT8 SlLE CREMN 8 MMII’N. “acC
HAS BSOIHMEHOBSHHR HEKMI-N
HEACHOCTONR B WMX momMo Ge3
rpyns paaobparsca,

Heobxoawmo npuyunts cebs
HETEPNHWMO OTHOCHTRCR KO BCH-
KOro POAS NOMEDHEM M MCNPas-
nexnam B OoTwerax. Hax 310 mm
HOMPHATHO, & NMMET € ownbxoR
HYWHO ﬂcpnnucc“. 3vc Gymer
caMpeTRNNC °o ®
YRAMEHMM K qgeﬁuloi Konne-
THU, O BLICOKOR 3THNE KOROTHO-
sonHosnia, C HEMEHBILMM SHE-
MEHNEM CABAYST OTHOCHTRCA Ko
BCEM  BLIUNCABHMAM B OTHETE.
Oukn nywws scero nNpocumTare
Asa-tpw pazas. MNpw cocrasnesrsm
ortuera o yuscThm BO BCECO03-
HMIX COP nx obn
CAeAYeT CEEPMTE MO CRPASOMHM-
Ky NPHHATHIE YCAOBMLI® HOMEBPS
o6nacre.

B zaxnmoverwe xouercs sei-
CKB38TE GULE HECHONWKO NOMEens-
M, Becema nonearo, Hanpu-
MED, 338QCTH HA PAAHOCTAHUMK
CNBUMBNBHBIR MypPHaN A[NR yue-
Ta paboTm B COPERHOBAHMEX.
He menes B8XHO H NEpPCNeNTHE-
HO® nneanwposawwa. Hanpumep,
MOMHC JA[ATECH LBNLIO K TAHO-
MY-TO CPOKY NOCTPOMTE pgBe
BPALAIOWMECA AHTEHHE HE Kim-
Asti w3 BY aguanszownos, urobm,
H& TEPAR BPEMA 8 COPOSHOBAMM-
AX HA KX BPAWGHMe, 3JEPAHSS
CYaBMTE BHTBHHM 8 MYMHMK Ha-
NPABNEHMAX WNK, CHAXeM, NON-
HOCTR IO BETOMATHIMPOBATE AN-
NEPaTYPY PAaAWMOCTENLMKM M TeMm
coampim  obecneumts mruosen-

HYIO CMEHY AOWSNA30HOE, BHAS
paborel M aMTEMM M T. N.
Astop Hapeesrcn, uro

BLICKAZAMHMIE § CTATRE COBRTM
u pexomenpsuywm Gyayr nones-
Het  MHOTHM  pagwomobutensm,
NoOMOTryT MM B COBSPLISHCTEORSA-
HMH CHOGTO MACTEPCTES, AOCTH-

Jannounren
AOM BCEX COPEBHOBANMA asnn-
erTca cocrasnerme orvera. [pem-
A® HEM NPMCTYNIMTE K HEMY,
HYMHO ®L@® pPal NpPoYMTaTe Ty
YACTE NONOMEeHMA, B HOTOPOH
copepmarca rpebosannn, Npeas-
ABNABMBIE K OTueTy. Hukorpe we
HEAD OTHAAAMIBATE HANMCEHWE
OTHETSE HA CPOK NOIMES, YeM OAMHMH-

cnop
PeIyNeTATOS.

B. Y3¥YH (UBSMCI), macrep
cnopra CCCP

r. Bopowxnosrpas




TenemeTpus xogom Mop3se

HEKOTOPLIX paanontobuTensckux uc-

KYCCTBEHHLIX CMYTHUKOB 3eMni, y 3a-
MYCKaeMbiX C MOMOLBI0 BO3AYLUHBIX Lia-
POB PETPAHCNATOPOB WU Y MOOENel paker
W CaMONEeToB YacTo WCMNONbL3YeTca Tene-
MEeTPUA, KOTOpas NnepenaeTcs C NOMOLLLIO
TenerpadHoi azbykn. 3T0 NO3BONSET BE-
CTW ONepaTrBHbIN CNYXOBOI KOHTPONb Na-
PamMeTpoB CUCTEMBI, HE Npuberas K NoMo-
LM AEKOAMPYIOLLIMX YCTPOWMCTE.

Pa3amepsl 1 BEC TENEMETPUHECKOW CU-
cTembl — oyesugHas npobnema. OT ycT-
poiicTBa, KOTOpPOE YCTAaHABNVBAKT Ha ne-
TarensHuld annapar, TpebyloTcs Mansiia
sec 1 rabapursl. Mpy30N0ALEMHOCTE MO-
neneit caMoneToB W pakeT usaMmepserca
rpammamMu. py 3TOM OT Takux CUCTem
TpebyeTcs BO3MOXHOCTE MOAKNOYMEHUR
pa3sHo0bpa3HbIX AAaTYMKOB (Kak aHanoro-
BbiX, TAK M ULM(PPOBLIX) N COBMECTUMOCTbL
CO CTaHAapTHEIMU NpUMeEMHUKaMK, aHTEeH-
HaMmu1 U BUOaMM MOgynaLUuK.

AmepUKaHCKUiA paguonoburens
Dxeppy BAYMAWUCTEP (KD5ZUG) pas-
paboran Moaynu TenemMeTpUyYeckoro ne-
peaaryvKa u ynpaeneHve uM, npegHas-
Ha4YyeHHbIE B NEPBYID o4epenb ANA He-
Gonblwmx Mopenein  paketr  (Jerry
Baumaister. Morse Code Telemetry for
Small Rockets and Aircraft. — QST, 2006,
February, p. 29—31). Ho oHu nogoiayT
Y BO MHOTUMX OPYrUX Cny4yasx, korpa Tpe-
byerca nepenaya pes3ynsTaTtoB Mamepe-
HWIA Ha HeDOoNLLLOE PacCTOAHUE.

TenemeTpuyeckas uwHoOpMaums ne-
pepaeTcs Ha HacToTe NbUTEeNsLCKOro
ouanazosa 144 M, 4TO No3sonser Be-
CTW €€ NPUem Ha NoPTaTUBHLIN YM Tpax-
cueep. MHdopmaums nepeaeTcH KOA0M
Mop3e co CKOpPOCTLIO 8 CNOB B MUHYTY
AnA npuema Ha cnyx unu 50 cnos 8 Mu-
HYTY ANA NPUemMa C NOMOLLBID KOMIMBLIO-
Tepa WNK CNeuManu3vpoBaHHOIO YCT-
poicTBa.

Paamepsl mogyna nepepardivka —
16x22,5 mm, Bec — meHee 6. K Hemy
NPUCTLIKOBLIBAETCA HeoOxoouMblin ans
peleHns KOHKPEeTHO 3anadYyv mMoaynb
ynpaenexHus ¢ garimkamu. PaspaboTtaHb
nea takmx moayns. MNepBblii ocHalleH
partymkamu atMochepHoro nasneHus
N TeMNepaTypbl OKPYXalowero so3ayxa.
Ero paamepbl — 16x80 MM, BEC — OKONO
16 r (BmecTe ¢ Gatapeei nutanus). [iga
undpoBbIX BXOOa MWKPOKOHTpoOnnepa
WCNONb30BaHLI AN18 NOOKMOYEHMs Nnepe-
Knioyarenein pexuma pabotel. OaHako
npu nepepaboTke nporpamMmHoro obec-
neYyeHuss OHKW MoryT GbiTe NpespaLleHsb!
BO BXOAL OUCKPETHOW Tenemerpuyec-
KO uHbOpMauvm MNKM B OONONHUTENb-
HEIE aHanoroesle BXoAbl. Bropoii Mmoaynb
pasmepamu 16x40 mm 1 Becom 6 1 (Bme-
cTe ¢ Garapeei NMUTaHWRA) HEe COOaepPXMuT
AATYWUKOB, C HMM BO3MOXHO WL pa-
AnoHabniopeHve 3a netarefibHbiM anna-
paToMm.

lMpoBepka CWUCTEMbLI COBMECTHO
C nopTatveHoW pagwocTaHumein ICOM
IC-W32A nokazana pansHoCTk “3emns—
3emna” 450 m 1 "3emna—sao3ayx” 600 m

(210 HaubBonbluas BLICOTA, AOCTUNHYTas
B BbiNOAHEHHbIX NONeTax).

Mepepartyvk ¥ MOOYNW yNpasneHna co-
6paHbl Ha CAHOCTOPOHHMX NEeYaTHLIX nna-
Tax. Mogynu CTbIKYIOTCA C NOMOLUBIO
pasLeMoB, NO3TOMY MX IENKO 3aMEeHATb
B 3aBUCUMOCTM OT CTOSLLEN nepep Moae-
NbIO 33A3a4K.

Moaynb nepenaryuka, Cxema KoTopo-
ro naobpaxeHa Ha pmc. 1, a nedarHan
nnara ¢ pacrnonoXeHWem 3NEeMEeHTOB —
Ha puc. 2, npeacrasnser coboii reHepa-
TOp Ha TpaHaucTope VT2, crabunuanpo-
BaHHLI KBapueBbiM pe3oxatopom ZQ1.
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MpeaycMoTpeHo NpUMeHeHWe aMnNMTya-
HOW MaHUNYAALMK (BKIOYEHWE W BBIKNO-
YEHWE) W HaCTOTHOM MOOYNALMKW FreHepu-
pyemoro curHana.

Mepepatyvk BKNKOYEH, KOTAa Ha KOH-
TakT 2 Bunku XP1 nopaHo HanpsxeHwe
BLICOKOrO NorMyeckoro yposxs. leHepa-
TOp BO3GYXAAETCA HA TPETLEH MexaHW-
YECKOW rapMOHUKE KBapPLEBOro pesoHa-
TOpa, BKNO4EHHOro Mexay 6a3oii n kon-
NeKTopom TpaHauctopa. VIMeHHo Ha aTy
rapMoHKMKY HacTpoeH konebarenbHbiv
kouTyp L1C2. CurHan 4actotoii okonoc
700 lNu, nocTynaloLmin U3 MOAYNRA ynpas-
NEHWA Ha KOHTaKT 4 sunku XP1, moaynu-
pyeT redeparop no sacrtore. lNposogw-
MOCTL Nepexoga konnextop—6asa Tpan-
3ucTtopa VT1 uaMeHsieTcs nop, OeidcTeu-
eM Moaynupytouiero curHana. Karywka
L1 — BGeckapkacHas (4 BUTKa NpOBOOOM
avameTpom 0,5 MM Ha BonsaHke AMamer-
pom 6 mMm).

AxtenHa WA coenaqa us OaHOXUNEHO-
ro W30NUPOBaHHOrO NposBoOAa AJIMHOWN

300 mm 1 puametpom He Bonee 0,7 mm.
JnA 3koHOMUK MECTa NPOBO/I, MOXHO CBEp-
HYTb B Cnwpant auvameTpom 12...25 mm.
Ho makcumansHasa nanbHOCTb A0CTUraeT-
CHl, KOrga npoeog, BeITSHYT BO BCHO ONUHY.
AHTEeHHa aomkHa ObiTe PACNONOXeHa BHE
MeTannuueckoro ¢los3enaxa Mogeny.
MpoTueBoBEC aHTeHHbl ([OMNONHUTENbLHLIN
NPOBOA, PABHLIM MO ONWHE OCHOBHOMY)
NOAKNIOYEH K MNKCOBOMY BbiBOAy Garva-
peu NUTAHKA, HAXOAALLEHCA B Moayne yn-
paeneHus. NpoTMBOBEC MOXET HaX0AUTL-
CcA U BHYTPM dio3ensxa. Ero ceoboaHkii
KOHEL, cneayeTt CoeanHUTs C Po3ensKem
WK METANNMYECKUM HOCOBBIM KOHYCOM
mogeny. [ina yMeHblUeHWs pasMepos
NPOTUBOBEC TOXE MOXHO CBEPHYTL B CNK-
pane, HO PacTsHYB €ro B HanpaBAeHWW,
NPOTUBONOMIOXHOM OCHOBHOMY NPOBOAY
AHTEHHBI, YAAEeTCH YABOWTL AanbHOCTb
[LeNCTBUA CUCTEMBI.

Mogyne yNpaenexHns CoCcTouT U3 MUK-
pokoHTponnepa PIC12F675 w Habopa
[ATYUKOB, KOTOPbie MOFyT ObiTh Kak aHa-
NOroBbIMK, TAK U AWCKPETHBIMK. B aToMm
Xe MOAYNe HaxX0AUTCH MCTOYHUK MUTaHWSA.
Kak yxe ckazaHo, pa3paboraHbl oBa Ba-
puaHTa Moayns, xoTR paxe 6e3 moaudn-
KaumMv Nporpammel MUKPOKOHTpONnepa
MOXHC npuaymaTte MHOTO apyrux. Ewe
Gonbie BO3MOXHOCTE obecneswT He-
BGonblLUOE BMELLIATENLCTBO B NPOrpammy.

Ha pue. 3 noxkasaHa cxema mMooyns,
WM3MEPRAIOLLIEro BLICOTY Moneta ¢ Momo-
L0 AaT4uuka abconioTHoro arMocgepHo-
ro AaBNeHWA U TEMNEPaTYPY C NOMOLLbI)
TEpPMOpE3UCTOPa, @ Ha puc. 4 — ero ne-
yaTHan nnara.

Y3en uaMepeHus aBNeHWA COCTOUT U3
patymka B1 u konpexcaropos C3—C5.
3aBUCUMOCTE BbIXOAHOFO HanpsiXeHus
U, MEXAY BeIBOAAMKM 1 1 2 naTymnka, yka-
33HHOIO Ha CXeMe TUNa, OT AABNEeHWs BO3-
ayxa P, kMa, npy HanpsXeHun nUTaHws
U, (Mexay BeiBOgamu 3 n 2) onpegens-
eTcA GopMynon

Useox = Unurr (0.009P — 0,095).

I10 HanpsxeHue scTpoeHHblid ALIN
MukpokoHTponnepa DD1 npeobpaayer
B 4WCNO, nexatuee B uHrepeane 0—1023
(necaTs ABOWNHLIX paspsaos). Hyneesomy
HanNpPsXXeHWI0 COOTBETCTBYET HYNEBon pe-
3YNLTAT, HanpskeHwo nuradns (5 B) —
makcumansHoe 3HaveHwe 1023. Buicorta
noneta H (B MeTpax) MoxeT ObiTk BbIUMC-
neHa No cnegyowmmM GopMynam:

Py = 003204 -N+ 311754, )

raoe N — orcuet ALN; P, — COOTBETCTBY-
wowee emy AaeneHwe sBoanyxa, MM pPT. CT.
MorpewHocTe 06bINHO HE NpeBblwaeT
25 mm:

10 52558797 _ 4
2 1@
-2,09582-10

rne P, — paeneHuve Bo3ayxa y NOBEPXHOC-
i 3emnu. Ero MOXHO BENUCIWUTL NO op-
myne (1), NpuHAB TeNemMeTpUHecKHe oaH-
Hble OO cTapTa MOaenu.

Yaen namepeHun TeMneparypbl COCTo-
wT 13 Tepmopesnctopa RK1 (01T1002EP
duvpmel Vishay/Dale) u peanctopa R1. Co-
NPOTUBNEHWE TEPMOPE3NCTOpPa 3aBUCUT
oT Temnepartypsl. MNpeobpa3osate noka-
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3anus ALIM B rpagycel Lienscvs nomoxer
Tabnuua.

Bropoit BapuaHT moayns ynpasneHus
{ero cxema — Ha pMc. 5, neyarHasa nna-
Ta — Ha pmc. 6) He CoaePXUT HUKaKUX
AaTYMKOB. 3TOT MOOYNb MEHLLLE pa3me-
pamu, nerve, Ho paboTaeT TONBKO Kak pa-
Auomasik. CoxpaHeHa BO3MOXHOCTb Bbi-
fuparb CKOpPOCTL MEpeaasu U ANMTenb-

©
Orcuer ALN Teune%mypa, R1 R2

100  |7]100 k xs1
30 -50 DD 1
40 45 PIC12FE75-/P
66 -35 e Gpal3—L N
84 .30 T HGP3
106 -25 i 3{3?315 GPY  [Vggtl— |_
132 -20 = s V"F_I .i<
162 -15 i v 5
197 10 ﬂaysaﬂLTsz ‘CropocTs” J A B
233 -5
275 1]
320 5 Puc. 5
366 10
415 15
464 20 HOCTL Nay3kl Mexay ee CeaHcaMm ¢ NOMo-
512 25 LBI0 CLEMHBIX NepemMbiuex S1 1 S2, saame-
559 30 HuBlwKx DIP-suikmoyarenu SA1, SA2 nep-
604 35 BOr0 BapuaHTa.
647 40 HanpsxeHue nutaHna Ha nepeaarysvk
687 45 NoCTynaeT U3 moAyns ynpasnexus. B mo-
723 50 nyne, UaMepsIoLLEM BLICOTY M TeMNepary-
756 55 py, GB1 — maneHbkan Gatapes 23A Ha
786 60 12 B. Hanpsbkenue 5 B gns nuravus gar-
813 65 HMKOB M MWKPOKOHTPOMNEPA NONYYEeHO
837 70 C NOMOLWBID UHTErpaneHoro crabunuza-
858 75 Topa 78L05 (DA1). CymmapHbild TOK, No-
878 80 Tpebnaembliit NepegaT4MkoM U 3TMM MO-
894 85 Aynem, He npesbiiaet 17 MA.
908 90 Takan Garapes Haunyylwum oGpas’om
922 95 NOAXOAWT NS MOAENW PaKeTbl, Tak Kak
933 100 HEBeNrKa no ¥ CPaBHUTENLHO
943 105 newesas. Ceexeil Garapen xBaraer npu-

6nuauntensHo Ha 14 20 MUH Henpepbie-
HOW paboTbl, NOCNE Yero ee HanpsxeHue
onyckaeTcs HUKe HeoBxoaAUMOro ANA UH-
TerpaneHoro crabunusartopa. Mepepar-
4MK npogonxaet paboTaTe ewe HeKoTo-
poe Bpems, HO Nepenasaemyio um nHoop-
MaLMI0 YXE HENb3R CYMTaTb AOCTOBEp-
HOW. Ecnu Tpebyetca paborars ponebiwe,
npuaeTcs NpuMmexsnTe 6arapeto Gonbluei
EMKOCTH.

KonTakTel ann Gatapew coenadbl w3
NPYXWHbI OT "aHrnuiickoit™ Gynasku nep-
BOro pasmepa. Otaenute npyxuHy, OT-
pe3ae 3awenky Gynaeku. Bcraeste ee
KOHLBI B OTBEPCTUA HA Nnare U OTOrHUTE
Mx TaK, 4T06bl OTPE3KKU ANNHON NPUMEep-
HO 6...7 MM nernu Ha ¢onery. Mpunoi
[ONXEH NOKPLITE OTOMHYTHIE OTPE3KK NO
Bcer pnuvHe. MNonyyaTcs o4eHb Manora-
6apuTHeIe 1 HAOEXHbIE KOHTaKTbl, XOTs
NPEWOETCA NOBO3UTLCH, ‘ﬂ'Oﬁb’ BCTaBWTb
Mexay Humu Garapelo. MOXHO, KoHeu-
HO, WCNONL30BAaTE FOTOBLIK AepXarens
Gartapeu.

B mopoyne wmeHbliero pasmepa,
HE MMEIOLLeM AaTYMKOB, YCTaHaBNUBAKT
OOHY UNK ABe NUTHEeBbLIe GaTtapeu Hanps-
xenueMm 3 B. Crabunuasaums Hanpsxe-
HUA B aHHOM cny4ae He Tpebyerca. MNo-
Tpebnaemelit TOK (C nNepesaryvMkom) —
MeHee 6 MA.

MuHycOBbIiA KOHTaKT pepxartens Ga-
Tapei CoOCTOUT B AAaHHOM Chy4yae 13 AByX
nepemMbi4er, CaenaHHbIX M3 NPOBCNOYHBLIX
BbIBOAOB PE3UCTOPOB U YCTaHOBNEHHbIX
CO CTOPOHLI KOMIMOHEHTOB nnatel. Mnio-
COBOI KOHTEGKT — W3 MEeTannu4eckoi
cKkpenku ans Gymaru, M30rHyTOW Tak,
4T06bI NOA, HEe YMECTUNIMCL OBE NUTHe-
suie Gatapen. M3 rotoBbix aepxarenei
nogoiaer noboii, npeaHasHayveHHbIN
ona nutuesbix Gatapeit cepun 16XX

Mporpamma MUKPOKOHTpONNepa pas-
paboraHa ¢ nomoLubio naketa MPLAB IDE
¢dupmel MicroChip. Coctout oHa B8 0C-
HOBHOM W3 CEepun BLI3OBOB nNoanpo-
rpamm, BbINOMHSAIOLLMX HYXHbIE GYHKLUMK.
3710 No3BONRET NPKU HeOBXOAUMOCTH ner-
KO MOAMpUUMPOBaTL NporpamMmy. Brnio-
YeHWe K BLIKTDYEeHWE nepeparyvka npo-
U3BOOUTCH NPOrPaMMHBIM U3MEHEHUEM
YDOBHA Ha BbiBOAE 5 MUKPOKOHTpONNEpa.
ToHanebHBIe NOCLINKK koga Mopae ¢op-
MUMPYIOTCH Ha BbiBoae 3. BoiBoab 6 n 7
CNYXaTt aHanoroBeIMK BXOAAMWU CUIHaN0B
nart4ukoB. OT ypoBHA CUrHana, NogaHHo-
ro Ha BbIBOA, 2, 3aBUCUT CKOPOCTL Nepe-
aasum (8 unu 50 cnos B MUHYTY), @ OT NO-
AZHHOTO Ha BLIBOA 4 — HanW4uMe naysbl
npopomkuTensHoCTEo 60 ¢ Mexay ceax-
camMu nepenayu.

MocneposaTensHOCTL NEpeaayk Takas:

1. BykBa A ¥ TeKyLLMIA OTCYET Hanps-
XeHwns Ha Belsope 7.

2. BykBbl AT U MMHMUMANLHOE 3HAaYe-
HME ITOr0 OTCHETA C MOMEHTE BKNIOYEHWA
MUTaHWUA.

3. bykea B u Tekywuit oTcyeT Hanps-
XEHWUS Ha BbiBoge 6.

4. Mo3bIBHOW CUrHan.



MNepepaetcs nNpPUMEPHO  Takon
TekcT: AQ0789 ATO0560 BO123
KD5ZUG... OH 03Hayaer, 4To Tekyliee
3HayeHWe gasneHun (B egvHMLax LiKa-
nsl AUM) — 789, MyHuManebHoOe 3aduk-
cupoBaHHoe paeneHve — 560, temne-
partypa — 122 v noasiBHOW — KDS5ZUG.
Mo MUHUMANBLHOMY A3BNEHWI0 MOXET
ObiTh BLIMUCIIEHA MaKCUMaNbHas BbICO-
Ta noneta Mogenu.

Moneeble UCNLITAHWA, B KOTOPLIX ANS
rnpuema CUrHanoB UCNonNbL30Banacs Nop-
TatveHan paguoctaHums ICOM IC-W32A
CO WTaTHoi B-OI0MMOBOM AHTEHHOI, NO-
Kasany [anbHOCTL  "3emns—3emnsa”
450 m. AHTEeHHa Ha MoAayne nepegardmka
¥ NPOTUBOBEC HA MOpyne ynpasneHws
Oblnn PACTAHYTEI BO BCIO ANWHY B BEPTU-
KanbHol nnockoct. Bea npotueoBeca
AanbHOCTL yMeHblumnace po 180 M. Mpo-
MEXYTOYHBIE 3HAYEHWS AANbBHOCTY Nony-
YeHbl NPKU CBOpaYMBaHUM aHTEHHLI, NPO-
TUBOBECa unu ux oboux B cnupanv ava-
METPOM oKoJio 16 MM PasnuyHOn OAUHGI.

PasmeweHue ycTpoucTBa B OTCEke
NOMNE3HON HArpy3ku MOLENV pakeTbl To-
*e mmeer ocobeHHocTr. Haunyqwwe pe-
IYNLTATE MNONYYEHBI C MPOTUBOBECOM,
CBEpPHYTHIM B Crupans guametpom 16
v anuHoi 25 mm. MNpu coepguHeHMn CBO-
B0aHOro KOHLUA NPOTUBOBECA C HOCOBLIM
KOHYCOM MOAENW BCE YCTPOWCTBO OKa-
3bIBAETCH BUCHLLMM BEPTUKANILHO B OT-
ceke nonesHo Harpyskw. CobcTBEHHO
aHTeHHa BblBEfleHa W3 OTCEeKa HapyXxy
W NPONOXeHa BAONb (HO3enaxa K XBoc-
ToBOMY CnepeHvio. CnupansHbiid NPoTU-
BOBEC MOMMOLAeT yaapHbie MexaHuiec-
KE Harpy3ku, a NPAMONUHERHan aHTeH-
Ha ofecneyvMeaeT MakCcUManbHyio ag-
DEKTUBHOCTE U3NYYEHWSA.

O1 pegakymu. Yeprexu neyartsix naan |
M MCXOAHBIA TEKCT NPOr PAMMbl MUKDOKOHT- ‘
ponsiepa pasmelieHsl 8 IHTepHeTe no ag-
pecy <www.arrl.org/files/qst-binaries/
Baumeister0106.zip>. 3ror Xe Tekcr
W NonyYeHHLId B pesynsrare ero 1paHcss-
L HEX-¢bavin fnsi 3arpy3Kin B MUKDOKOHT-
ponnep HaxogaTca Ha Hawem FTP-cepse-
pe no apgpecy <fip://fip.radio.ru/
pub/2007/02/telemetry.zip>. i

VimediTe B BUAY, 4TO OPUIrMHASTEHES NPO- |
rpamMMa repenaer no3siBHou XX5XXX. Yro-
OBl M3MEHWTH €70, HAWUOWTE B MCXOLHOM

TEKCTE MPorpamMme! (pparmMenT

C_sign

; input call sign characters here
call X
call X
call five
call X
call X
call B
return

¥ 3ameHuTe B Hem Oyksbl X u ungpy 5
(five) 3Hakamu cBOEro nossisHoro. Ecoun
OH KOpO4e LIECTH 3HAKOB, yhanuie nuvil-
Hue crpoky “call X" llocne xoppexkTy-

DOBKM APOrPamMMy HYXHO OTTPaHCMPO- |

Bark 3aHOBO.

Tpatanctopel NTE107 u NTET108 B mo-
Ayne nepeaaryika MOXHO 3aMEeHUTb OTe- |
vyecTeeHHbIMI KT368A.

MaTepwan noarorosun
A. OQonrmia

Pesnaxtop — C. Hekpacos, rpaq:m;a A fonrwid

NMpocTtas aHTEHHa C HAKJIOHHO

nonspusauuvemn

=t

Bnagnmup MAJIbIK (UN7JAC), r. Pugnep, Kasaxcrau

FOPOACKNX YCNOBMAX CNOXHO YCTaHO-
BUTL 3¢ PeKkTuBHbIE NONHopaamep-
Hbl@ aHTEeHHBb! Ha Kaxabii auana3oH. He-
ManoBaxHbiM ABASETCA W NONSPU3aLMS

Kpsiwa 5 3mwKa

Tak kak uanyLawwme npoBOOHWKW
vayT npamo ¢ Bankona 3-ro aTaxa naTm-
ATAXHOrO A0Ma, TO npuMeHeHve kabens
He obA3arensho. B asTopckoM BapuaHte
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~banon 3 smaka Drgpa

BCEiA aHTeHHOW KOHCTpYKUuvK. Monsipusa-
UMe  NPUXOASILLER SNEeKTPOMAarHUTHOR
BOMHLI 3aBUCUT OT MHOrux ¢akropos
1 MOXET MEeHATLCR Jaxe B TeueHve QSO.

Mpepnaraemas aHTeHHa (CM. pucy-
HOK) MMEEeT HaKNOHHYKD NONfpU3aumio.
MepumeTp aHTeHHsl — okono 80 meTpos.
CootHowervem gnvH V m H moxHo me-
HATb COOTHOLUEHWE BEPTUKANBHOW W o-
PU3OHTANBHOW COCTaBNSIOLWENA B anyyae-
MOM (NPUHUMaEMOM) curHane.

TpaHCHMBED W aHTEHHOE MNONOTHO coeaw-
HeHbl KOPOTKOW OBYXNPOBOAHOW NUHWEH,
SlBJ’!ﬂEOlLI,E.'ﬁCR npogomkermremM NpoBoaHU-
KOB M3ny4arenen.

JAns W3roToBNEeHWs MNOMOTHA aHTEHHbI
aBTOp UCToNbL3osan "nonesoi” Tenerpad-
HbIA NPOBOA,. 3TO NPWAANC aHTeHHe Bonb-
LWYI0 MexaHM4ecKyr MNpoYHOCTL U CTa-
BUNBHOCTL NAPaMETPOE B NMI0BYIO norogy.

Pegaxtop — A. Mupiowenxo, rpadwxa — 0. Anapees

Llikana Ha cBeTOoaAMOAAX
Ana paguwonpuemMHukKa
Ceprei KY3SHEYMH, r. Prmweso CapartoBckoii o6.

Py KOHCTPYMpOBaHUKW paguonpuem-

HUKa Ha apanasod 160 meTpos Heob-
XOAMMO W3roOTOBWTL LUKANbLHO-BEPHBED-
HOe YCTPOMCTBO. Tak Kak y MeHst BO3HMKNA
TPYAHOCTE B NOAroHKe WKWBOE, NPYXUHBI

W KanpoHOBOA HATK, 5 PELUWA BCEe YNpoc-
TUTL W COenatbe CBETOAVOOHYIO LUKany
€ MCNONL30BaHWEM MUKpocxembl LM3914
(cM. pucyHok). Ban nepemeHHOro xou-
AEHCATOpa HacTPOWKWM 4actoThl pagwvo-
NMPUEMHWKA U NepemeH-
Hblih peaucrop R1, ynpas-

+5F %A’ LMJS% ’ff“ 8 NAIOLWMA LWKanon, coeam-

vt 14 AL!  HeHbl YepBsMHOR NAPO.
Fyvra 5 P A Mukpocxema DA1 pa-
Hacmpogry Rpr @ HL?  6OTaeT B peXume MHOUKa-
4 UMY NepemMeLLaowmMcs
Z gf}; /4 flla\ HL3 cermeHTom. Ecnv coepwm-
\-—/;)f‘, HWTL BbiBOALI 3 1 9 DA,
EI R2 13 A | jpy  veAMKaumMs  nonydMTCs

12K '\'\..V)’, CBETALMMCA CTONOOM.
B|REF 1% AN HLE YepeadHas nepepadya
ADJ] N7% No3BONSIeT NNasHo nepe-
4 Ruo 15 f,',h/ HLE cTpameaTk 4acToTy pa-
b = avonpremHuka. Mexanm-
Yepbayuan 16 /G?\/ Yeckas 4acTb U3roToBne-
napa 2\y- S, AL7  na na Gaze MuHmaTiopHO-
R3* I 17 o ro 4YepBsYHOro ya3na or
100K < HLE cnugomeTpa asToMobuns
5 18 o “31N". Ceeroguogbl —
16 l<h—4 HLY  AN307BM.
a1 Ty, i i -

O01MK 7 @, Pepaktop — A. MypIoueHKo,
-I ) HL1O r)?.;.gma;-!() A.‘::;meea

nerad o — .ouivd.

L]
L ]
L
L
L]
.
L]
L]
.
L]
L
L]
-
L
L
L
L
-
.
L
L
.
L
.
-
-
.
.
.
-
L]
-
.
-
*
L
-
-
-

2002 ‘2 5N OUlivd




"PAOANO" — O CBA3U

.
.
.
.
:
:
:
-
.
.
:
:
:
L]
.
L]
.
L]
.
L]
[]
L]
®
L]
:
:
L]
.
-
8
i=3
(3]
o
F4
o
%
o

3a pybexom

Mepebint KB npuemMHuUuK

EMELIKME KOPOTKOBOJIHOBUKM pas-

pabotanu Ans HAYVMHALWWX Paamo-
nobuteneii HECNOXHbI B NOBTOPEHUW
pereHepaTueHbIM npuemdmk (Sieghard
Scheffczyk "Einmal um die Welt fur 5
Euro”. — CQ DL, 2004, Ne 10, S. 720).
Ero ocofeHHOCTH COCTOMT B TOM, u4TO
NPUHUMATE PaauoOCTaHLMK MOXHO Cpasy
nocne M3roTOBNEHWS KOHCTPYKLMK, MO-
CKONBKY EMY HE HY)XKHa BHELLHAS aH-
TenHa. Pamka, coctosiuwas wa He-
CKONbKWMX BWUTKOB NPOBOMA, OOHO-
BPEMEHHO SBNAETCA WM 8HTEHHOM,
W KaTyLIKOW WHOYKTMBHOCTW KOHTY-
pa pereHepaTtMBHOrO AeTeKTopa.
MpuemHuk (pwc. 1) noasonsier
NpUHUMaTL Ha wacTtoTax 5...22 My
cuUrHanel NIOBUTENLCKUX  paguo-
cTaHumit, pabotaowmx Tenerpacdpom
({CW) 1 ogHOMNONOCHOK MoaynsUuein
(SSB), a Takxe curHansl paguoBe-
LaTENbHBLIX CTAHUMIA, WCMNONbL3YIO-
WKMX  aMnAMTYOHYIO  MOAYNALWMIo
{AM).

Cxema npuemMHukKa npvsepeHa
Ha puc. 2. Yacrora npuema onpe-
AenseTcn WHOYKTWBHOCTLIO pamMkun
WAT 1 eMKOCTBIO NEepeMeHHoro
korgeHcaTtopa C1. PereHepaTtue-
Hbil getexTop cobpaH Ha NoNeBoM

OHM NpegnoXuny UCnons30BaTe C 3TUM
NPUEMHUKOM LUMPOKO PAacnpOCTPaHeH-
Hble "ywHbe" TenedoHbl, KOTOPLIE NpU-
MEHSIIOT C KapMaHHBIMK NPUEMHUKAMM,
niaeepamMmm U T. n.

Manyyarenn T1akux ronogBHbiXx Tene-
$OHOB 06BIYHO MMEIOT CONPOTUBNEHNE
32 Om. Ecnu nx BKNIOYUTE NOCneaosa-
TEenbHO, TO MONy4awTcs TenedoHb,

NOBHOI "nevYaTtHoi nnare” Moxer OubiTh
BAM3KMM K 3NEeKTPUYECKOW CXeme YyCT-
poKUCTBA.

KOHTakTHEIE NNOWAOKM Bbipes3aoT
pe3akomM, HO nyHlle BCEro ANf 3Toro
V3roTOBWUTE ChneunansHoe npucnocot-
nexve (pwuc. 3), KOTOpOe COCTOMT U3
WUIMbl, MMHWATIOPHOrO pe3ua M Kpenex-
HOW petanu. Urny v peseyl uaroTasnu-
BAlOT W3 OTCNYXWBLUWMX CPOK 3yboepa-
yeBHbix 6opoe. [Ns X 3aTOYKKM MOXHO
BOCNONL30BAaTLCH abpasviBHBIM KAMHEM
unu anMassbiM Haadunem. KpenexHas
ferans — CTanbHas BTYNKa AUMaMETDOM
6 mm. Uirny w pesew, BCTaBnaT B OTBEP-
CTWA, NPOCBEPNEeHHbIe BO BTYNKE, U 3a-
KPEennsuioT ABYMA BUHTamMu M3, [na Ha-
OEXHOro KpenneHus Ha DOKOBLIX NO-
BEPXHOCTAX WIMbl W pe3ua, obpa-
WeHHbLIX K BMHTAM, XenaTenbHo
CHATBE packy. Kak nokasaHo Ha
puc. 3, XBOCTOBUK UMbl AONXKEH
ObITh ANWMHHEE XBOCTOBMKA pe3ua
ons Toro, 4Tobbl ero MoXxHo Gblno
3aKpenuTL B Apeny.

LeHtpbl Byaywmx “natadkos”
uenecoobpasHo npegBapuTensHO
HAKEPHWUTL, 4TOOLI NPWU U3roToBNE-
HUM KOHTaKTHLIX MNAOWAA0K w3-3a
BO3MOXHOM NPOCKaNb3bLIBAHWA Ur-
Nbl HE CMECTUAMNCL UX MNOMNOXEHWUR
Ha nnarte. MNMpw paborte He cneayet
npuKnaasLearts BonbWwWx YCUNURA,
4T06b HEe Co3aaTh "3aaMpoB” CTek-
notekcrtonuta. WwupuHa kanaBku
y Takoro npucnocobnenms — npu-
mepHo 0,8 mm, a anamMeTp ONOpHO-
rO KpyXkKa — 5 MM (puc. 4).

Ons npuoaHns BCEW KOHCTPYK-
UMK HeOBXOOMMOKM XeCTKOCTK nna-
TY KPensit Kk OCHOBaHWIO, U3rOTOB-
NEHHOMY W3  TONCTOW <daHepnl
(cm. puc. 1). Mependow nadHens
NPUEMHMKa TAKXE W3roTaBNUBaIoT
13 GONLrMPOBEHHOIO CTEKMOTEKC-
TONWUTa U NPUNAVBaIOT MOL, YINoM
90 rpaaycos Kk nnate, Ha KOTOPON
pa3mMeLleHsl AeTanw.

bBeckapkacHyl KaTywky WHAYK-
TWBHOCTW BXOAHOrO KOHTYpa — pa-
MOYHYIO @HTEHHY — AenalT U3 Npo-

Puc. 2

Tpanauctope VT1 no cxeme ¢ eMKOCT-
HOIN 0BpaTHOoi CeA3kLI. M3Menns nepe-
MeHHbBIM pe3ucTopoM R4 HanpsxeHue
Ha UCToKe Tpauancropa VT1, perynupy-
10T cTeneHs obpaTHoi cea3n. ¥ nopora
BO36yx/ieHms aToT kackan Gyner pabo-
Tate Kak perexktop AM curHanoe, a 3a
noporom —kak petekrop CWwu SSB cur-
Hanos.

MpoaeTekTMPOBaHHLIA CUrHAN C WG-
TOKa TpanaucTopa VT1 nocrynaer Ha
TPEXKACKaOHBIN YCUMAWTEND HU3KOW Yac-
ToTel. MNMocnepHwin kackan YHY — amur-
TEPHLIV NOBTOPUTENb, BLINONHEHHBIA HA
00OBIYHOM TPAH3WCTOPE MAanNok MOLLHOC-
™. OH no3BonsieT MNoOAKMOYaTE Fono-
BHblE TeNegoHbl C CONPOTHUBIIEHWEM
okono 100 Om. Takwe TenedoHbl He
O4eHb PacnpocTpaHeHsl, HO pa3pabor-
HYKWN NPUEMHMKE HALLNW MPOCTOW BLIXOA,.

Y KOTOpHLIX conpotuenedwe Oyger
64 Om — BnONHE NpuUemnemoe 3Have-
HME ANs 3artoro npwemuHuka. lNpu pac-
nanke uanysareneil Hago TONLKO MNo-
MHUTL O HEeOBXOAMMOCTHU NPaBWIILHON
ux pasnposku. OHa nerko onpepenser-
cs Ha cnyx no Gonee ecTecTBEHHOMY
3BY4AHWIO CUIHAN0B.

MoHTax NPUeMHWMKa BLINONHEH Ha
ONOPHBIX KOHTAaKTHBIX NNoLWankax, BuLipe-
3aHHbIX Ha GONLIMMPOBAHHOM CTEKNOTEK-
CTONWTE — COBPEMEHHLIW BapwMaHT no-
NyNsIPHOro KOrAa-To MOHTaXa "Ha CTOM-
kax". OcranbHas 4acTbh METanIu4eckomn
donsLrv Npy aTOM HE YAANREeTCH, a ue-
Nonb3yeTcA kak obuiMi NpoBog YCTPOi-
cTBa. 3TOT METOoA O4eHb yRobeH ana ua-
rOTOBNEHWMA HECNOXHBLIX KOHCTPYKUWMA
HaYMHaoWMMKM paguomoburensmu, no-
CKONbKY pa3mMelleHve gertanei Ha yc-

Hena

CmanbHas
emyrka

Puc. 3



Boga pwamerpom 1,3...1,5 mm. OHa
CONEPXUT HEeTbipe BWUTKA, KOTOPbie
HaMaThIBAKT Ha kapkace anamer-
pom 90 MM (BUTOK K BUTKY). WX B He-
CKONBKMX TOYKax Mo OKPYXHOCTW
CKPennaAlT 3NOKCUAOHbIM  KJieeMm.
Kapkac npenBaputensHo Hago
obepHyTb Cnoem TOHKOW Bymarm,
4To6bl KaTYLKY MOXHO ObiNO CHATb
C HEro Nocrne 3aTBepAeHUn Knes.

KoHgeHcaTop nepemMeHHon em-
kocTu C1 — OT pagnoBelarensHo-
ro TPaH3UCTOPHOIO NPUEeMHMKA.
MNockoneky narotTasnueaembliii npu-
eMHUK MMEeeT OTHOCUTENbHO GOoNb-
loe nepekpeiTMe nNo 4YacrtoTte,
TO 9TOT KOHOEHCATOP [ONXeH
VMETH BEPHLEP.

Bua HA MOHTAX BLICOKOHACTOTHOM
YAacTW TNpUEMHUMKA nNOKasaH Ha
puc. 5.

TparHaucTop VT1 MOXHO 3amMeHuTb
nonessiM TpaHuaucTopom Ttuna KN303
(ny4we c BykseHHLIM MHAEKCOM E — ero
XapakTepucTuki Gnuxke BCEro K xapak-
Tepuctukam BF256C). Tpawawuctopsl
BC547C (VT2—VT4) MOXHO 3amMeHuTb
TpaHaucTopamut KT3102I unu KT3102E,
a Takxe TpaHaucropamu KT342B. Onu,
Kak TpaHaunctop BC547C, wmerT Gonk-
Woit cTatvyeckuin koadduLmeHT nepe-
Aa4qu Toka — He medee 400. B kavecTee
VT3—VT4 MOXHO MCNONL30BATL 3TK Xe
TpaH3ucTopsl ¢ JiloBbiMu ByKBEHHBIMK
WHOEKCaMMW, HO, BO3MOXHO, npuaerca
nopobparts pesucrop R8 ¢ Takum HoOMK-
Hanom, 4Tobbl HANPSXEHWE Ha KONNEK-
Tope VT3 6uino npumepHo 2,2 B, a pe-
avcTtop R10 — 471006bl HanpsxeHwe Ha

amuTTEepe TpauaucTopa VT4 6bino
npumepHo 4,2 B. Ons TpaHaucTopa
VT2 takas 3aMeHa He XenarenbHa.
OH pabGoTaeTt B pexviMe Manoro Toka
konnekropa. lMpu 3TOM 3aMEeTHO
CHWXAEeTCH 3HauyeHue CTaTUHeckKoro
koappuuMeHTa nepenaym Toka, no-
3TOMY 34ecCb HeobOxonum TpaHawc-
TOp € GONbLUMM €0 MCXOAHBLIM 3Ha-
yeHuem — He medee 400. 3amerum,
yTto y Tpanauctopos KT3102 (kpome
TPaH3UCTOPOB C OYyKBEHHBLIMW MHOEK-
camu A u X), a Takxe y TPaH3nCTo-
poe KT3426 v KT342/[] BepxHee 3Ha-
YeHWe BO3MOXHBIX 3HaYEeHWH cTaTn-
yeckoro koadgpuumeHtTa nepenaqu
Toka — 500, noaromy 3ameny TpaH-
aucTopy VT2 moxHo noaobpars v us
TPaH3UCTOPOB C Takumu GyKBEHHBI-
MW MHOEKCaMK.

MpW NOBTOPEHWUM KOHCTPYKLMM
Ans noebitweHwna ctabunebHOCTHM ee pa-
60Tl uenecoobpasHO AONONHUTENLHO
BKMIOYUTE  KOHOEHCATOP EMKOCTLIO
0,01...0,1 Mk Mexay CTOKOM TPaH3WC-
Topa VT1 1 obwwum npoeoaom. Kpome
TOro, LtEﬂeCOOGDaSHO YBENUYUTL 3HAYE-
HWEe eMKOCTH AnA koHaeHcartopa C6 po
470 n@®. 310 yNnywwmT punsTpaumio Boi-
COKO4HaCTOTHBIX {nexawmx ebiwe 5 kly)
COCTaBnawwWwmux NpogeTexTupoBaHHoro
curHana.

Marepuan noarorosun
B. Ctenanoe

Pegaxrop — C. Hexpacos, rpacdwxa — B. Crenanos

HA JIOBUTEJIbCKUX

| ANANTASOHAX

CopesHOBaHus

Poccuiickme copeeHosanma YL/OM
(RUSSIAN YL/OM CONTEST) npoitayT c 7
no 9 UTC 10 mapTta Ha awanazoHax 20
1 40 meTtpoe. Buaobl moaynauwmu: CW, SSB.
K yqactvio npurnawaenm KOpOTKOBONHO-
BWKOB BCEX CTPaH Mupa.

B copeBHOBaHWMAX WeCTe nogrpynn:
SOMB YL (ogwH onepartop — Bce awana-
30HBI — XeHLWWHbl), MOST YL (Heckonsko
onepaTopoB — BCE AMana3oHbl — XEeHLLM-
Hbl), SWL YL (Habniopareny — XEHLMHB),
SOMB OM (oavH oneparop — ece guana-
30HBI — MYX4MHB), MOST OM (Heckoneko
onNepaTopoB — BCE AWanasoHb — MYyX4m-
Hbi}, SWL OM (Habnioparenu —mMyX4vHbi).

MNoOBTOpHbLIE CBA3W paspeleHbl Ha
pasHbIX Anana3oHax, a Ha OfHOM puana-
30HE — PA3HLIMW BUOAMW W3TYHEHUS.
CraHumu ¢ onepatopamm YL paboTaior co
BCEMM YHACTHUKAMK, a CTaHuuK ¢ onepa-
Topamk OM — TONBLKO CO CTaHUMAMM,
Ha KOTOPbIX HAXOOATCA oneparopb: YL.

YL oneparopsl NepeaatoT KOHTPONbHEIE
HOMeEpa, cocTosilume ua RS(T) u koposoro
coqeraHws 88, a OM onepartopsl — w13
RS(T) v xopoBOro codetaHuna 73. 3a kax-
AOYI0 paguocBs3b HaqsMcnsioT 1 oYko.
OkxoHYaTeneHBIM Pe3ynsTar nonyyYaercs
KaK CymMMa O4KOB 33 PaguocBssu No scem
JvanasoHam.

Jvpepsbl B 3aueTHLIX nogrpynnax yayT
oTMeYeHs! gunnomamn ¥ NaMATHLIMK Cy-
BEHUpamu xypHana "Pagvo”.

OT'-IETH xenarensHo npeacrasnaTe
B 3NEeKTpOHHOM Buoe W B dopmate
Cabrillo. 3nekTpoOHHbLIE OTHETLI HANpPaBNA-
o1 no e-mail: <contest@radio.ru> van
nouroi Ha agpec: 107045, Mockea, Ce-
NWBEpPCTOB nep., 10, pepakuws XypHa-
na "Papguo” (YL/OM). NocnepHuii cpok
BoickUNkM — 10 anpens 2007 r.

Aunnombl

"ConHeuynan Xaxkacua” w “"Xahp-
K", ITU AMNNOMb BbAAOT 33 Nposene-
HMEe OecAaTM paguvocesseid Ha KB wnm

AMANIOM o A il i b

© AARTA N M PAARIN TN ALY KARACKH
e T
-

1 QSO YKB ¢ paguoniobutensmmn Pec-
ny6nuk Xakacus. CTOMMOCTBE AWMNNO-
wmoe: "ConHeunan Xakacus™ — 40 pyb.,

"Xainpxu™ — 30 pyb. B ctommocTs auvn-
NOMa He BXOOMWT ero nepeckinka, noato-
MY K 35IBKE B BUE BbINUCKU K3 XYDHANA,
3aBepeHHOR ABYMA KOPOTKOBONHOBWKA-

MY, HeoBXOOMMO NPUNOXUTL KOHBEpPT
C Mapkamu Ha CYMMYy MNOYTOBLIX PAaCXo-
[OB M3 pacHeTa Beca nucbma pno 20
rpamMM AN Kaxaoro aunioma.

3asBkM M onnaty (nepesopom) Ha-
npaensloT no agpecy: 655004, Poc-
cuna, Xakacua, r. AGakan, ab. aul.
391, Azosckomy Banepwio Muxaino-
euvy (RAOWR). NogpobHee o aounno-
Max MOXHO y3HaTe no e-mail:
<rzOwwa@mail.ru>. |

MEKED O — .oUTTvd.

»
L]
.
L]
L]
L ]
L]
[
L
.
L
-
L]
L]
-
.
L 3
-
[
L]
-
.
.
[
L
-
.
.
.
®
.
.
.
.
]
L
]
L
.

2002 ‘2 5N oud'vd




"PAOUO" — O CBA3U

-
.
.
-
.
-
]
-
-
L]
-
L]
-
.
-
[
-
*
-
.
]
-
.
L]
-
-
»
L]
L
L]
-
.
L]
L]
.
L]
.
-
[
g
(4]
]
=
§
o

YCTPOMCTBO 3aLUThI
TPaHCBepTepa OT Neperpy3kKum

Hsaw LUOP (RASWDK), r. Kypck

l'lpm BKIOYEHUM pexuma nepepaun
B HEKOTOPLIX MOAENAX KOPOTKOBON-
HOBbIX TPaHCUBEPOB MW3BECTHLIX (UPM
(lcom, Yeasu » Kenwood) Habniogaetcs
KpaTkoBpeMeHHOE NpeBbIleHre YPOBHS
BLIXOAHOI MOLLHOCTW HAA TEM YPOBHEM,
KOTOPbI YCTAHOBNEH COOTBETCTBYIOLLMM
perynatopom. 3710 00GYCNOBNEHO Tem,
YTO ynpaeneHWe YpOBHEM BbIXOOHOTO
cuvrHana TpaHcusepa CBH3aHO C cucTe-
moi ALC, wmeroweit onpegeneHHyw

Yepea KOHTakTel pene (puc. 2), KoMMy-
TUPYIOLWLWE CWMIrHan Ha nepegaiowmnin
WNU NPpUEeMHbIA TPakT TpaHceepTepa.
Pene K Haxogutcs HenocpencTBEHHO
B TPaHCWBEpE W ynpaBnsieT nepexkmo-
YEHMEM ero Y3NOoRB B pexumax "npuem—
nepepaqa”.

B pexume npuema OT MCTOMHMKA
+12 B RX Ha Bx0O MMKPOCXEMBb! (BbIBOL,
1) uepes avon VD3 1 noacTpoeyuHslin pe-
auctop R7 noctynaer Hanpsxeuuwe Go-

;1
KX1_ 2.10 Voz R11 50
£z HLT
6600 AN3076M —a-
é?zf A, EE K X2
)
)
vt
S KT814A
gg K[522A e
Vo1, vz l 16600
rA5094 +128 woomss L LD
Puc. 1
Pesie
WJpuem/nepedaya”™
DH
K Boixody | K Bbixody
mparcubepa npuemMHoeo
mpakma
—1 mparcubepa
HAXT

Puc. 2

WHepUWOHHOCTL. Mpu coBmecTHon pa-
GoTe Takux TPaHCWBEPOB C TpPaHCBEep-
TepHeiMM YKB npycTaekamun MoryT BO3-
HUKaTbL Meperpysku CMecuTens TpaHc-
BEPTEPA, NPUBOASLLME K 3HAHUTENBHOMY
MCKaXeHWd CurHana v paxe BbiXogy
CMECUTENA U3 CTPOS.

Npepnaraemoe yCTpOCTBO
{pmc. 1) obecneuuT 3aWMTy TpaHceep-
Tepa OT NPeBbILEHNA 3aAaHHOro ypoBe-
Hfl MOLLHOCTH, a Takxke chopMupyeT 3a-
nepxky nogaym BY curHana B ero nepe-
paowmin Tpakt. OHo Brnoyaet B ceba
BY koMnapaTop, COCTORLIMIA U3 AeTek-
TOopa Ha guopax VD1, VD2 v nporpam-
MUPYEMOrQ napannensLHoro crabunu-
3atopa — mukpocxemsl DA1. Komnapa-
TOP yNpaensaeT KOMMYTaTOpPOM, BLINOA-
HEHHbIM Ha Tpanauctope VT1 u pene
K1.

Bxop ycTpoiictea Yepea pasvem X1
noaknoyed Kk BY Beixony TpadHcweepa

Puc. 3

nee 2,5 B. Ha ewixope DA1 (BuiBog 3) npu
aTom ByneT yCTaHOBAEH HU3KWUIA NOTEeH-
uman, tpaH3ncTop VT 1 OTKPLIT M aTTeHI0-
arop, BBINOMHEHHBLI Ha peswucTopax
R1—R6, Jepes koHTakTel pene K1, noa-
KJIOYEeH K Harpyske 50 Om — peauctopy
R11.

Mpw nepexope B pexvm nepepaqv
Hanpsxenue +12 B RX ¢ avopa gwopa
VD3 cHumaetcs. C 3agepxkoi, onpepe-
NAeMoil MNOCTOSHHOW BpPEMEHW LUenw
C3R9, sakpoeTcs TpaHancTop VT1, pene
K1 obectoumTCA U CUrHan ¢ BbiXoaa
TpaHcuBeepa, Jepes aTTeHwarop R1—R6
M HOPMANBLHO 33MKHYTHIE KOHTAKTbl pe-
ne, NOCTYNWUT Ha pa3bem X2 yCTPOWCTBa,
COEOVMHEHHLIR C nepefallumM TPakKToMm
TpaHcBepTepa.

BbixOOHOW CurHan TpaHcueepa, Bbl-
npsMneHHslid guogammn VD1 v VD2, ye-
pes NoAcTpoeyHslid peancrop R7, pery-
NMPOBKOI KOTOPOro yCcTaHaBnMBaloT no-

HZERx V26

por cpabaTteiBaHMs kKOMnaparopa npw
BLIXOOHOW MOLUHOCTW TPaHCWBEPA CBbl-
we 15 BT, nOCTYNUT Ha BXOL, MUKPOCXe-
mbl DA1. Ecnuv MoOLWHOCTL TpaHcueepa
NPEeBbLICUT YCTaHOBMNEHHLIA nNpeaen (Ha-
npumep, 20 BT), TpaH3aucTop OTKPOETCH
v pene nepekntoyut BY curHan Ha peaum-
crop R11. Beixon TpaHCUBEDE OKaXETCH
NOAKNIDYEHHBIM K Harpyske 50 Om.
Ana sawmntel mukpocxemel DAT oT npe-
BbILLEHWA MNPEOENnsLHOro BXOAHOIO Ha-
NPsXeHws (Npy BbIXOAHOW MOLWHOCTH
70 Br n bonee) ycTaHOBREH OrpaHyyn-
Tens Ha puope VD4,

Ecnu nopcrtpoiikoin R7 ycraHoBWTb
Tpebyemblin nopor cpabarbiBaHWs He
yOacTcs, MOXHO WM3MEHUTb COOTHOLIEe-
HWE 3HAYEHWIA HANPFXXKEHWUA Ha Pe3ncTo-
pe B pexumax nepeaayu v npuema nog-
6opom konpeHcatopa C1. Ceetogwopn
HL1 nossonsieT BU3yanbHO OUEHWTb
BPEMSA 330EPXKW NPW PENYNWPOBKE KOM-
napartopa. Nocne oKoH4YaHWA Hanaxuea-
HuA ycTpoicTtea uens HL1R10 moxHOo
YAANUTb.

BonslwvHCTBO peranei yCTpOWCTBa,
kpome R1—R6, R10, R11, HL1 » K1, yc-
TAHOBMNEHHL Ha MeYaTHoW nnarte pa3sme-
pamu 30x70 MM, U3roTOBAEHHOK W3
$ONLrMpoBaHHOIO CTEKNOTEKCTONMTA.
Yeprex nnatel ¢ pacnonoXeHHbIMW Ha
HEW gertanamMu NnokasaH Ha puc. 3. AtTe-
HioaTop (R1—R6) BeINONHEH HaBeCHLIM
MOHTaXOM Ha MegHoW NnacTtuHe. Mexay
NNacTUHO W KOpnycamw pPe3ncTopoB
NponoxeHa cnoga, nycroTsl Mexay pe-
3KUCTOpamKn 3anoNHeHbl TEPMONPOBOARA-
wein nacro KMT-8. ArreHwarop, co-
6paHHBIi Ha peavucTopax MIT-2, Belgep-
XuBaeT mowHocts 100 Bt B Teuvenue
ABYX MMHYT. TpauaucTtop VT1 — noGoi
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p-n-p co crarHeckum KoahGuumeHTom
nepepayu Toka h,,>20, U,, — He MmeHee
25 B 1 MakcumanbHbLIM TOKOM KONNEKTO-
pa, NpesbiluawmMmMm Tok cpabartbiBaHus
pene. Pene K1 — P3C34 wnn P3C49,
Ha paboyee HanpsxeHue 12 B. OdHo yc-
TAHOBNEHO pPAAOM CO CMECUTENem
TpaHceepTepa.

YcTpoilictea, aHanorn4Hbie Onucad-
HOMY, OKONO ABYX NET 3KCNNYyaTUPYOTCH
aBTOPOM B TPaHCBEPTEpax Anana3oHoB
28/144, 28/432, 28/1296 MI'y. Muoro-
YUCNEHHBIE CNy4Yau NOOKMIOHEHWR pas-
HbIX TWMNOB TPaHCWBEPOB, a Takxe
ownbkn oneparopa NpyM ycTaHOBKE WX
BBIXOAHOW MOLHOCTW NOKasanu, 4To
[aHHOE YCTPOWCTEO HAAEXHO 3alumiuia-
€T OOPOrocTOSLVE 3NEMEHTHI OKOHEY-
HbIX W  ManoWyMALLMX YyCunuTenen
TpaHCBepTEpPOB.

Penaxrop — C. Hexkpacos, rpacmxa — K0 AHapees



YnpaBneHue:

— OcBelweHuem

- Knumarom

— Be3onacHoOCTLIO

— Meauwaycrpoucreammu

Baw aoM MOXeT
CTaTb YMHbIM!

— YnpaBnsiembie BbIKfoYaTenu

— PerynsaTtopbl cBeTa

— OxpaHHble AaTYnKu

— TepmMmoperynsaTopbl

- MNynerel AY

— MporpammMmupyemMbie KOHTponsepbl

— 3BYKOBbI€ CUrHanM3aTopbl

— Moaynu ynpaBneHus LUTOpamu, XXarnkosu,
BOpOTaMu U MHOroe gpyroe

@® Moaynu npegHaszHaveHb Ans CaMOCTOATENLHOW YCTAHOBKM,
He TpebyroT BbICOKOK KBanuduxkaumm

@ Cwncrema moxer coObMpaThCA NOCTeNeHHO, OT NPOCTENLLIEro Habopa
moayneu Ao NonHOW aBTOMaTU3aLMKM BCero noma

* CETb MATASWHOB 3JIEKTPOHHbIX KOMIOHEHTOB U NMPUBOPOB

Mockea, yn. lmnaposckoro, 39 Mockea, Tl "3nekTpoHunka Ha NMpecHe”, mecto B18
Mocksa, yn. Beroeas, 2 CaHkr-NMeTepbypr, yn. BoccrtaHus, 8A

Mockea, yn. 2 Bhagnmupckan, 60/37 CaHkr-lNMetepbypr, KpoHBepkcku np., 73

Mockea, yn. MUBana ®Ppasko, 40, kop. 1, cTp. 2 Cawmapa, yn. CoBetckon Apmun, 148

EAVHASA CNTPABO4YHAA
(495) 780-95-09
UHTepHeT-marasuH: www.chipdip.ru



208 9945, Ten./paxc: 208 7713

advert@radio.ru

O1pen pexnaMmbl xypHana «Paguo»
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HoBbie usMepuTenbLHLIe NPUbopLI

Uameputenu mouwHoctu CBY
komnauuu Satori Technology

NogHbIE M3MEpUTENM MOLWHOCTH

CBY npuoGpetaoT BCce BONBLWYIO
nonynsipHocts. B ornu4une or tenno-
BbiX MSMEDMTEHQITG MOLWHOCTK, avoa-
Hble npeobpaszoBaTteny OTAUHAIOTCH
pPaclpeHHbiM MHaMU4YeCKumM gua-
nasoHoMm, BoNbLIE CKOPOCTLIO N3Me-
peHMﬁ. d TaKxe BO3MOXHOCTLIO M3Me-
PeHUA NUKOBOM MOLWHOCTU. Hekoto-
pbie HegOoCTaTKW, NPUCYLUKME NEPBbIM

Hoe peweHue obecneymBaer 3anac
no Neperpyske, yny4waeTt OTHOLIeHue
curHan/wym 3a c4eT OONbLLUEro Bhi-
XOAHOTO HaNPSKeHUA C ANOLOHLIX Npe-
obpa3zosateneil 1 CHUXaeT WX HYBCT-
BUTENBHOCTE K HANWYUIO TAPMOHUYEC-
KWUX COCTABNSAIOWMX B W3MEPAEMOM
curHane. 3a cuHeT MUHMATIOPU3aunn
AMOA0B W YNYHLIEHUs X XapakTepuc-
TUK (B TOM 41Cne v AONTrOBPEMEHHOMN

BapuaHTaMm OWOOHBIX M3Me-
puTenei, CTPeMUTENBHO YCT- |
paHsioTes. KombuHauus He- |
CKONMbKWUX OWOLOHBIX W3MepKn- |
TeNbHLIX CeKuui € arTeHioa-
TOopamMwv B OOHOM WM3MeEpu-
TensHOM npeobpa3oBarene
NO3BONAET NCNONL30BaTh AN-
oAbl TOMBKO Ha JIMHEAHOM
yqacTke ux paboTbl, HTO CHU-
XaeT NOrPeLlHOCTY M3-3a He-
AWHEMHOCTM U He Tpebyert
BBEAEHWUA [OONONHUTENbHOW
KOppeKLuun. YXe CywecTByoT |
BapuaHTbl AMOOHLIX U3Mepw-
TeNbHbIX CEKUWA, Toe B name-
putensHoM npeobpasoBarte-

e ey

XAPAKTEPHMCTUKU MAPAMETPbI 3HAYEHUE

50 MIu...12.4 My ana ST124SMA

[AwanasoH yactor 50 MIy... 18,5 IMu ana ST1855MA
50 MIy... 26,5 Mu ana ST265SMA

o =50...420 aBMBT ANs HENpepLIBHO

HAOH MOIHOoCTH reHEPUPYEMbIX CUTHANOB

KCBH He 6onee 1,26
8 namepenwin B 1 ¢ (-50...-35 nbMmBT)

Cxpocns muepeuvm 33 namepenun B 1 ¢ (-30...-20 npbMBT)

(nanason yposned) 50 usmepeswi & 1 ¢ (—20...+20 ABMBT)

WM3MEPEHWE MakcumansHaR BXogHanR
MOLLHOCTI HEepa3PYWaIoWan MOWHOCTL e

Tun pazbema SMA (wTbipesoin)

Twn getexTopa Jwop ¢ 6apeepom WotTkm
40,19 a6 ana 50 MMy <f <45y

omnoa OO PPUUMENTR | 40,23 nB ann 4.5 TTu < <85 Ty

{+a ypossie 0 AEMBT) 03206 AR 85My<f<1241Ty
4038 npbann 124 My <f<18.5MMy

5 40,27 pb e avanazoxe —40_..+10 pbmBT

PRI 0,49 46 B ananasote +10...+20 ABMBT

YcraHoBka Hyna +1,8 HBT

Lym 0,15 HBT cx3

i MNo kabemo wHTepdeica USB
OBLLME {noTpebnremebii Tok 50 mA)
lel-IujtlE FabapuTHbIe pasmepi 34x43x 125 mm
Macca 83r
WnTepdeiic USB 2.0

ne BMecTo OAWMHOYHONO guoga npw-
MeHeHo BanaHcHoe BKOYeHWe ABYX

cTabuNbLHOCTU) 4acTOTHLIA ANanas3oH
COBPEMEHHbLIX AVOAHLIX Npeobpaso-

50 IMu, a cymmapHsie NorpewHocTy,
YHUTHIBAOLWME HENVHEWHOCTE Xapak-
TEPUCTMK, HETOYHOCTb Kanubpoeku
W np., He npesbiwawT 1,5...6 % B 3a-
BUCUMOCTM OT 4acToTel. KombBuraums
BbILLENEPEYUCTIEHHBIX CBOWCTB 3a-
METHO pacupsieT obnacTe NpumeHe-
HUSA AuWogHbIX uamepurenein CBY
MOLLHOCTU 1 oBycnaBnueaeT ux cTpe-
MutTensHoe passutue. MNpu atom co-
BEPLWEHCTBYIOTCH HEe Tonbko nabopa-
TOpPHblE NPeun3noHHbIe OWOAHbIE
npeobpa3osarenu, HO M pabodme na-
MEPUTENN MOLLHOCTI.

Mameputenn mouHocTm Satori oT-
HOCATCS K HOBBLIM npeacrasurensMm
knacca paboyux uamMepuTe-
nen mowHocTu. BepxHas rpa-
HMLA HAacCTOTHOro AuanasoHa
V3MepuTenen, B 3aBMCUMMOC-
™ OT mMogenu (cM. Tabnuuy),
nocturaer 12,4, 18,5 wm
26,5 I'Mu; B HacTORLEE BpEMA
KoMnaHva Bepet paspaboTtkm
WU3MEepUTENneil ¢ AmanasoHoMm
yactotr ao 40 Mu. Npumene-
Hue pawonos ¢ bGapbepom
WoTtTkn nosponset obecne-
YUTL AMHaAMUYECKWid guana-
3oH -50...+20 pbMBT © cym-
MapHOW NOrPeLwHoCTLIO n3Me-
penna 5...12 % B 3aBUCMMOCTHN
OT ypOBHA ® YacToThl. [locTo-
WHCTBA TAKUX U3Meputenen —
ons HMX He Tpebyetcs Hanu4us 06-
pasyoBoro kanubparcpa v WHAWKa-
TopHoro 6noka; npubop oTAMYaT
manbie macca, rabaputel u Hebonb-
was ueHa.

B kauyecTBe WHOAMKATOPHOIo YCT-
poMCTBa ANS M3MepuTenei MOLWHOC-
T Satori ucnonsayerca noboil nep-
COHasbLHLIA KOMNBIOTEP C UHTEpdEen-
com USB. Mo whtepdency USB npo-
UCXOAMT He ToNbKo OBMeH paHHBIMW
mexay npeobpa3oBarenem 1 KOM-
NbIOTEPOM, HO TaKXe U NUTaHne u3-
meputenn (6e3 komnbloTEPa U3MeEpKU-
Tens He paboTtaer). Bxogsuiee B KOM-
nnexkt npubopa nporpammuoe obec-
ne4YeHue Mo3BONAET aBTOMaTUYECKU
CYUTBIBATE U3 MUKPOMPOLEeccopa u3-
meputensa Tabnuuy kanmbpoBOYHBLIX
K03 IPUUMEHTOB, NPOM3BOAMTL YCTa-
HOBKY HYNfA, NOKYMEHTUPOBATL pe-
3yNbTarel M3MEePEeHWA W NPoOBOAWTHL
cTaTucTUHeckyio ob6paboTky pesynb-
TATOBR 3MEpPeHWn, BKIIOYas nocTpoe-
HUE MMCTorpamMm 1 rpaukoB N3MEHE-
HUA MOUHOCTK BO Bpemenu. lNMones-
HON AONONHUTENbHON dyHKUWERn AB-
NAETCA pexuM oTobpaxeHua Temne-
patypsl anogHoro npeobpasosarens,
4TO MNO3BONMAET WCMONL3OBaTk AMOL-
HBIA geTekTop (He OAHOBPEeMEHHOD)
ans namepexdnsa CBY mowHocTv v gns
VHOMKALUMK TEMNEPaTypbl OKpYXat-
e cpeast.

MoApoGHBIE TEXHUYECKME XapaKTe-
PUCTHKY NPpMOOPOB MOXHO HaWTh Ha
cadre <WWW.prist.ru>. KoHcynbraumm
N0 BONPOCAM MIMEPUTENLHON TEXHUKNA —
no renegony (495) 777-55-91 un no e-mail
<info@prist.com>.



PAAVOCTAHLMM
 AHTEHHbI
>~ “RKCECCVAPbI
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OcdmuManbHbli npeacTasuTens B Pocc;m
ICS “Cuctemsl nHopmauuu u ceasn™ T/d: (495) 232-2903
101000, r. Mockea, yn. Macuuukas, a. 10, cTp.1

PAOVOAOETANU A BAC!
Toproeo-NPOMLILLNEHHLIA XONAWHI «HoBaN» OCyLLeCTBAsSIET
| nocTaBky pagMOKOMIMOHEHTOR OTEHECTBEHHLIX W 3apyDexHbIX
| NpoU3BOAUTENEA BCEM HOPUOMHECKUM K PU3MHECKUM NNLAM B
| moGyro Touky Poccuu n CHI

Y Hac Bbi BCTPETUTE BHUMaTensHoe u pobpoxenarensHoe
OTHOLLIeHWE.

CBMHQ penkme KOMNOHEHTEI — TOXE Y HaC.

Aobpo noxarosams! Bydem eam ovetis padsi,

www.nowel.ru.

Ten.: 223-70-98, 589-68-16.

* * *

MeyarHble NnaTsl Ha 3akas!
Pa3apabotka n M3roToBneHre Nno cxemam 3aKasymka.
242600, BpsaHckan obn., r. Oatskoeo, yn. Kxuas, g. 69.
Ten. 89155383045, E-mail: wiw@online.debryansk.ru

* * *

KypCbi AMCTAHUMOHHOrO 0BYyYeHWA NporpamMMupoBaHunIo

-I mukpokoHTponnepos (PIC, AVR, x51 Ha accembnepe 1 C), kom- |

netotepor (C++, Beicuk), MNUC, USB, GSM, ZigBee n ap.
PaapaboTtka 3anekTpoHHbIX YCTPOWCTE ¥ NPOrpamMM Ha 3akas.
Paavonoburensckue yeTpoidctea 1 Habopbl.
E-mail: radio73@rambler.ru, micro51@mail.ru
T. 8-9126-195167 (c 05.00 go 19.00 mock. Bp.)
623428, r. KameHck-Ypansckui, a/s 28/36.

* * *

LUikonbHbiMm Bubnuotekam, CIOT, geTtckum u IOHOWECKMM | |

KONNeKTMBHBIM  PaanoCTaHUWMAM  BbiCkiNaem 6‘:}\3T"IJ'"IBTH('}*r
| apxmeHbie HOMepa XypHana "Pagwopeno”. 3assku npUcbinars
Ha Gnanke opraHmnszaumun. 111401, r. Mockea, a/q 1.

* — KONMMHECTBO OrPaHUHEHO.

3anyacTi N COTOBLIX TENEOHOB

pWTENbHOE 1 NannbHoe 06opyaoBaHiue
VIHCTpYMEHTLI ANA PEMOHTa

Kypcbl 06y4eHusa peMoHTY COTOBLIX TenedoHos,
OnNBITHBIE dBartenu, NpoxueaHue

Cxuakn y4eHuKkam Ha 06opyaoBaxie v 3anyactu
WWW.SIRIUST.RU

101000, r. Mocksa yn. Mackuykas, nom 14/2, c1p.1, 231
Ten.: (495) 739-4359 eguHen, 956-7819

1T, £ B Fonosun O. B., MNMpocTtoe C. M.
Cucrems! M yCTPOMCTBA KOPOTKO-
BONHOBOI pagwocessau / Non pep.
npodeccopa O. B. lonoBuHa. — M.:
Topsauas nuHva— Tenekom, 2006. —
598 c., un., ISBN 5-93517-192-9.
B pabore nNpUBOAATCH OCHOBHLIE

BaM KOpPOTKOBONHOBOW (KB) pagwoces-
3K, 0BOCHOBLIBAETCA HEOBXOAMMOCTE
CO3AaHWA 1 CTPYKTYPa OBLUerocynapcT-

HWPOBAHWA, HA2 OCHOBAHWW KOTOPOro
NPOBOAUTCH CPABHUTENBHLIN aHanu3
pasMMuHLIX BAPWUAHTOR MNOCTPOSHWS CU-

LMNamM ¥ NpMMepamM peanmaalmm pagyonpyUemMHbix YCTPORCTE,; NPUBo-
JIATCA CBEAEHUs O KOHKpeTHbIX 06pa3suax annaparypel KB pagwocenau,
BbIMYCKAEMBIX OTEYECTBEHHLIMYM W 3apyBexHsMu dupmamu. OTnens-
Has rNasa NOCBSILLIEHA NOCTPOEHWIO BbIHECEHHOTD PeTPaHCAALIMOHHO-
ro nyuxTa. MNpoaHanuanpoBaHa ponb cuctem KB paarocesan B kom-

MNEKCHON CUCTEME CBR3KM POCCUU: B rpaXaaHcKoln asuaLun, Anaupea- |

| | BoMaiHbIX cUTYaLWmiA, N8 cucTemisl KB nepcoHansHoro paguosbi3oea.

JANs HayuHbLIX KM WHXEHEDHO-TEXHWYECKWX pabortHukoe, Gyner
NONe3Ha CTYAEHTaM W aCNMPaHTaM, CnelUManmManpyiowmmMes 8 ob-
nactv paspaboTku 1 KOHCTPYMPOBAHUA 3NEKTPOHHON annapartypbl.

Orgen peanw3aywm m3garenscrea: ten. (495) 737-39-27,
radios_hi@mtu-net.ru; WWW.TECHBOOK.RU .

3akasarb HANOXEHHBbIM NIATEXOM MOXHO, BLICNAB NOYTOBYIO OT-
KPbITKY MK NUceMo No aapecy: 107113, Mockea, afa 10, "Dessy™;
ren. (095) 304-72-31 unu No aNeKTPOHHOW NouTe: post@dessy.ru

TpeboBaHMA K CUCTEMaM WM YCTPOWCT- |

BEHHOW aBTOMaTManpoBaHHOn ceth KB |
paguocen3w, Boibupaetcs kpurepuii |
oueHk adPEeKTUBHOCTY ee (DYHKLMO- i

crem KB pagmocensm. MNoppobHo aHa- |
| nM3UpYyeTca 30HOBaA cuctema KB pa- |
| AMOCBA3U C BLIHECEHHBIM DETPAHCTALWMOHHBIM NyHKTOM. Paccmarpusa- |
| 1otca mogenm cuctem KB pagmocesan, CTRYKTYPbI 30anTUBHBIX YNpas- |
NEHWIA, METO/bI M YCTPOWCTBA KOHTPO/IA Ka4eCTBa KAHANOB CBA3W, Npu- |
BEAEHbLl METOObLI M PE3YNLTAThl SKCNEPUMEHTANBHLIX UCCNEN0BAHWIA |
| Kak kaHanos, Tak u cuctem KB pagvocensi. Npoanananposato 06o- |
pynoeaHue cuctem KB paamocesau; ocoboe BHUMaHWE YAEEHO NPuH- |

/dhaxc: 208 7713

Othen pexknaMbt )ypHana «Papno»
advert@radio.ru

Ten.: 208 9945, ten.
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620034, Poceun, 1. ExatepunBypr, yn. Mapara, 17
Ten.: (343) 245.36.39, draxc: (343) 245.38.17,

MJ CTHEA

53 ?B“BE 300x260x160 l;:.:.

MVIKPOAKYCTVIKA

HEWHbIE CTABMNIU3UPOBAHHBLIE MCTOYHUKK NUTAHMA

WAERLTY 300260160 e

e-mail: akustika@etel ru, www.mikroakustika.ru

53 [ETIN 300-260-160 . |

653-801.5

0—40 T —40
12,5 k. 14,5 kr. 14.5 w1 B3-802.5 0—150 0—10
Mopenss  Hanp, B Tox A || mopenn Hanp,B ToxA || Mogens Hanp.B oA N VY T R
B3-781.4 0—15 D—12 B3-7814 0-—15 020 B3-7914 0—15 0—25
B3-7834 0-—30 0—8 B3-7834 0—30 0—10 B3-7934 0—30 0—15 FlynbCcaumm BLIXOOHOFO HANPSKEHNS B POXMME
crabunusamm HanpaxeHus He Bonee 120 MB,
B3-7844 U-—40 0n—6 B3-TB44 0—40 0—8 B3-7944 0—40 0—10 notpefinpemMan mowHOCTL He Bonee 3,5 KBt *
B3-7864 0—60 0—3 B3-7864 0—60 0-—-5§ B3-7964 0—60 0—8 MicToummim rpynn B3-790 1 B3-800 noseonskor:
- s 5. et i o e * 3aNKCaTh B NaMATE MAKpoOnNpoLeccopa ao 85
B3-787T4 0—120 0—2 B3-787.4 0—120 0—3 B3-7974 0—120 0—5 PAAMHHEIX PENAMOE:
u +0—2008B MyNbCayWn BLIXOOHOTO HANPFKEHWA B Mynscalmu BRIXOAHOND HANPAKEHUA B * 3aNUCaTe B NaMATE MWKDONPOLeCCOpa BpeMA
pexume CTABMIM3ALWA HANDFKEHWS PENUME CTAGHUNMIBLMKM HANDAKEHMA WCNONEI0BAHUA MCTOYHWKE B KEKI0M peXuMe,
! t0—20A He Bonee +5 mB, notpebnneman we Bonee +5 MB, noTpebnreman ":‘mb‘ﬂam Ve TSR HEOE”“J:Q"W‘;SF’GW”*'LG
MO o 6o 460 Br * 6 790 BT * ICTOMHMKW BLINYCKaWOTCA © noprom RS-232 nnbo
R )i MOM WHOCTE He nee T MOLHOCTE HEe Donee T ¢ noprom RS.485,
U 0—650B “AnA BCex rpynn MCTOMHUKOR CYLECTBYET
HMeTOoYHMEY NUTAHWA MMeKT! BOIMONMHOCTE MOCTABKA C PACLLIMADEHHEIM
=~ 0—5A * TOPOUAASBHLINA CHNOBOMN TPaHCOPMATOP; TEMMNEePAaTYPHLIM OWANas0HOM.
P 0—3.25 KBt * HU3KMW YDOBEHL INEKTPOMarHMTHLIX NOMEX; WCTOUHMKN COOTBETCTBYIOT TpeGoBaHUAM
¥ * 3aUMTa Harpy3kKu OT NPESLILLBHWA YCTAHOBNEHHOI TOKa; roCT12997-84.
MyNBCALWN BLIXOAHOMO HANPSHEHUA B * BOSMOXHOCTS NAPAMIENbHOMD W MOCNE0BATENLHOTD NOAKIIOYSHNS:, CeprudvKaT cooTeeTCTaus
pexiime CTabrNM3aLm HanPAKEHUR * paboumin guanasoH Temneparyp: muHyc 30° — nmoc 50°C; Ne POCC RU_AM16.HD0146.
He Banee +5 MB, notpebnaemas * BOIMOMHOCTE paboTel ncTouHMKa B pexmmax: crabunmusaumm
MOLYHOCTL He Banee 360 Bt * HaNPsPREHWA MMM CTaBUNM3aLMMA TOKa. 450 wr. 455x530%185 mm. Il E3.a ["]

CTAH 214 3APR HbIE

Tafiaperra F200110-T0 sim, Macca 0.8 r

P CTRHUNA AnA Han Wy Ans 3apapa
L] 4l Bavaped Tena 3LIHKN-10 P Heob c
{wa: ). iX o «drifits, Tuna A404, AS00,
6 B 1,2unu 36 H P s Ak
Garapou, Au 10 A4 [ Ay 10 Ay
P T P AIPARD, Y 13185 HOMHMANEHOE BResn IAPAKA | YEXOPEHRO IAPRAA, 4 1317
HOMMHARLHOD BIaWHE A7 MESOE 9 2 L 2
sy i | B Howm. wanp. Gar, B
B Mogens  1%awan 2xawan  EseocTs Gatapew,An D85 —12
B Au C3-130.21 96 85 Bemeunna 1a) e
HOMHHANLHOS BPEUS IAPANS, 4 15 Ci13e22 86 @ 12
Hmmuuwmu 3 C3-13023 12 -3 Benwusna paipagHor
Bpen | W MO 313024 38 [-X 1 TOKS, MA
Fafiapmria 2201307120 o, Macoa, 2,2 wr €313025 36 12 Nuranme 220850 My L’f“"“u"_“"‘n :r“"-w 121 s,
FTEHEPATOP CUIrHANIOB HU3KOYACTOTHbIN MATIA31H CONMPOTUBIIEHUWA
MEIEEE' Onansson wacror 10 Tu - 500 oy, Wseeer:
Brceperhnie yeTanonmm yacTor, Ty 1 CEMHPAIPAAHLIA AMCANSH, JAUNTY OT NPOBLILUSHMR TOKE.
O m ot ) L
o o R Ou 1 u:nm
K 0,2% Knace TouocTw 02
CHHYCORAANLHOND CHIHANA r — 2208 50/60 Ty

Tiafiapwre 15012074 saw. Macca 1,3 w7
e ———

M3IMEPUTEJIUM MUKPOTP

OLECCOPHBLIE E 051 M1 B 051

T

B +0—20u+0—200 umnumump wanpsox, (Cpeguexaanp. ), B 0 — 650
OManason wamepeHus Toes, A +0-2m+0-20 KM, He MsHes 300
FHanazontd HIMepeHms 0—2, 0—20, n HACTOT Nep 7] 20 — BOC
conpoTHanenwi, kO 0200, 0—2000 ) A 0—35
ToX NPOTSKIOUME weped Be ) L, wA 1 n b ToKa 1600
BAPWAHTBS MCTTONHEHWSA: a saoupt. { #), xBT 0-~-3,25
B051.201 — wmToRoE © NHMTaHWEM OT CoTh 2208 . e
aGapuTHeie pamepss: 19014060 B051.202 — HacToNbHLA © FUTAHWEM OT CETH 2208 E051.122 — uacmm.m.mc nMTaHKeM nr cetw 2208
Bec: we Sonee 0.7 kr B058.203 — e E051.123 — Gap: pazwep: 190=60=140. Bec: ve Gones 0,7 xr

[ /// NPOM3BOAKTEND HNO * MMKPOAKYCTHKA™ TAPAHTHPYET

IcrouHmMKmn eeinyckaloTes no TY 3185-016-20883295-98 MKWMA.318572.002 TY.
1CooreercTBytOT TpeBoBaHMAM HOPMaTHBHLIX HOpPM BeaonacHocTH.
I Ceprwdmxar cooteetcTend Ne POCC RU.AM16.H00146 grn rpynn B3-700,
B3-710, B3-720, B3-730, 63-780, b3-790.
THcTOMHMKM cepTUhMUMPOBaHE! KaK CDEACTEa M3MEPEHWIt U BHECEHLI
B locpeecrp cpeaceTs uamepenwir MNoccTannapra PO nog Ne 24114-02.
1Cepruduxar 0B yTeepxaeHH! TvNa cpencTe nameperuin RU.C.34.005.A Ne 13784,
1 Cooreerceysor Tpebosanuam FOCT PB 20.39.304-98

TAPAHTMMHLIE OBA3ATENLCTRBA

I FapanTuitHbie 06A3ATENLCTES M3MOTOBMTENL BLINONHAET B TEYeHKe 24 mecaues
NpK HANWYUK AOKYMEHTOB, NOATBEPXAANLLMX SaTy OTIPY3KK.
B Teyenue rapaHTMAHONC CPOKA WM3rOTOBMTENb ODA3YETCA OCYILECTENTL PEMOHT
npmﬁopa, BANOTL [0 €ro 3amMeHbl, ecnu notpebutenem cobmopganuce 1peCoasHng
BKCIUTYATALMOHHON [OKYMEHTALMAN.

IMapanTupyeTca TexHwyeckoe obcnyxmBanve B Tevenmne 12 netr
YCNOBWUA NOCTABKM

I NOCTaBKa OCYUIECTBNAETCA B TEMEHME OBYX HELENb NOCHE NPeqoniarst

I no Poccuw wnm ctpasam CHI™ NocTaBka OCYLWEeCTRNASTCS NO TPAHCNOPTHOR Cxeme
. f. TRAHCNOPTOM, BTOTPAHCNIOPTOM MK NOYTORO-BAraHbIM OTNPABNEHHEM




ANSA ocUMnio ,;* ;w,:

OBHAPYXEHWE PEAKUXK
B OQHOKPATHOW PA3E

: . B TEMEHUE
Oro NEPUOA BPEMEHW

-\ HAXOXAEHVE

- AHOMAJINA, KOTOPBIE
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PEXXWUMbI NOCTPOEHUSA
FMMCTOrPAMM
N HANTOXXEHUA

TexHonoruu WaveScan u \m

MPUMEHSIIOTCA B HOBBIX Cepusx
ocuunnorpachos LeCroy WaveSurferXs u WaveRunn r
A Takxe B 60riee paHHux mogensx: WavePro, WaveMasti
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IAEKTPOHMUKM

Komnauua “Basa GnekTpoHUKKM" NPUrNalaeT K COTPYAHUYECTBY NpegnpuATUE,
OpraHu3anmmu U YacTHbIX NUL, 3aMHTEPECOBaHHbIX B NPOABUXEHWUM Ha PbIHKE
W3 Eennn 3NeKTPOHHOW TEXHUKM W CO34aHuU npeacTasuTenscTBa KoMnawvwu B CBOEM pervoHe.

Tpw pasnuuHbIX YPOBHA NapTHEPCKOW Nporpammel COAEPXaT LWMPOKUIA CNEKTP BO3MOXHOCTEN ANA coBMecTHoro BuaHeca.
1. Nporpamma "TOPTOBLIM ATEHT” - MuHuMyM TpeBoBaHWA U ASHCTBMA.

2. Nporpamma "©UJTMAT" - upeaneHOe BoNnolweHne naen cosMecTHoro busHeca.

3. Nporpamma “"AUVNEP" - nyywue ycnosus AnA Bawux co6cTBEeHHbIX NPOEKTOB.

- AMCKOHTHAA KapTa yYacTHUKa NpOrpamMmbi
- YCNOBUA COTPYyAHUYECTBA

AOCCTATOYHO 3ANONHWTE ®OPMY HA CAMTE

WK NDIBOHNTE:

Mockea (495) 937-59-29
Cankr-Merepbypr {812) 337-25-52
Boponex {4732) 21-00-00
KpacHompck (3912) 91-25-12
KpacHoaap e
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" KAPTA YYACTHUKA
A&+ JHEPCKOW NPOrPAMMGL

K1n
ABTOMATHKA
CUIHANMM3ALIMA

GSM MOOYNM
W BECMPOBONHLIE YCTPOUCTBA

3AMNACHbLIE YACTW U NMPUHAONEXHOCTH
ANA MOBWNBHBIX TENE®QOHOB

LONA 3TOFrO AOCTATOYHO:

e
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NO3BOHWUTL NO TER.: _ {495) 626-57-67
3ANONHWUTL ®OPMY HA CAWNTE: www elbase ru
NPUCNATL 3AABKY NO AOPECY: _ catalog@elbase.ru




