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YBa)Xxaembie uutarenum!

HanomeHHbIM NAATEIOM PeAaKUMA KypHaNL He BbiCbinaer!

AeHbrn 2a MHTEPEeCywiLiIMe Bac XypHansl

HYXHO OTNpaBuTL NepeBoOnoOM Ha pacyer- B pepaxunm xypHana

HBIW cUerT, «Panuo> MoMHO Npuobpe-
CTV HOMEPa, NepeuncieM-
Hbie B Tabmnue.

Monyuarens 3A0 «XXypHan «Pagno»,
p/c 40702810438090103159 B Mewanckom OCB N° 7811 Appec penaxumn: 107045,

Mocksa, Cenueepcros nep.,
C6epbarika Poccun OAO r. Mocksa, 10 (crarin G <« Cyxa-
K/c 30101810400000000225, BUK 044525225, pesckasn>» ).
WMHH 7708023424 (nouTtoBbiii nHaekc 6aHka 101000). Hace paGorei: € 10.00 ao

17.00, 6e3 nepepbiBa Ha
oben. B natHaly — ¢ 10.00
Ha 6rianke 06s3arensHO HANULLNTE, 33 KaKWe XYPHanbl Bbl Nepe- no 16.00.
BOOWMTE AEHLIU WM YKAXKWUTE CBOW TOYHLIA NONMTOBLIA agpec C NoO4YTo-
BbiM MHaeKkcom. Mocne TOro Kak AeHbrd MOCTYNAT Ha pacueTHbid
c4er, Mbl OTTIPaBUM BaM XWYypPHanbI.

CronMoCTh
fon Homep % CTOHMOC“ - C nepEEBlINDi, pY6.
seiyca | unn, py6. | g poccuio | B Benopyccuio CT;::::. sz
2004 2—12 10 35 48 70
2005 1, 3—12 i5 40 53 75
2006 1—12 15 40 53 75
2007 | 1—12 | 25 50 63 85
2008 1—12 35 62 74 95
2009 1—-6 45 2 84 105
2009 7—12 50 77 89 110
2010 _C 1-ro 60 87 99 120
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: BUPTYAJIbHBIE OCLIM/IIONPA®LI ©
. s RARTRAKOM cvorure Ha www.aktakom.ru

; ABYXKAHAJbHbIE LIU®POBbLIE OCUUINOIPA®bLI ©

! nogpobree Ha www.aktakom.ru

" AKTAKDOM® ACK-2032/ACK-2043/ACK-2062/ACK-2065/ACK-21 04/ACK-2203/ACK-2205

14 Mogieneii ocuunnorpacgpos®  Nuxossii gerextop Coxpanenne Ha USB-+axonurens
Linchposbie hunsrpsi Moxagposs i percTparop Orcek gna axceccyspos
Kypcopiibie uamepenus @yrryms GNP 10 gna ynpasnewus ¢ NK

28 BETOMIMEDEHWH Tectuposanue B npefenax PyccKorssivHOe MeHio

ACK-2032 ACK-2043 ACK-2062 ACK-2065 ACK-2104 ACK-2203 ACK-2205
| doMry | 60 MM

g IIHHN 8CCOPTHMENT .aktk.ru
D AKTAKOM® ACK-2034/2067/6022/2167 © ACK-2028/2068 ©
Kypcoptsie uamepeHnn Bonewon (20 cM) KK-gucnnesi MoprarueHsie pasmeps!
5 asTonsmeperni Pyccxonasrtoe mevioll! KypcopHbie ¥ aBTOMSMEPEHHN
Barapesinoe ruranve (onuss)  Manoui sec: 1 xrill Barapeiitoe nuranne
110 gna ceasm ¢ NK HOCTYINHAS LIEHAN! Coxpanenwe Ha USB

Mapamerps! ACK-2034 ACK-2067 ACK-8022 ACK-2167 NapameTpsi ACK-2028 ACK-2068

Bce Mogenu Ha www.aktakom.ru

LM®POBLIE 3ANOMUHAIOLLME OCUMNNOMPA®BI
ACK-3002/3102 i AKTAKOM®

rlwvw BALLA MVUHW USB-NTAEOPATOPUS ©

= 2 KaHana = Paspewexne 8 Gut
« Koadbchuument aeg/mna.nbhnra « MNamnTb 64 Kb Ha kaHan
otknoHequs 10 mB/pen...10 B/gen. «Monoca nponyckakua no 100 MIy

«3MIMKC»: 115211, Mockea, Kawumpckoe LIocce, LOM
Ten.: (495) 781 4969 (mHorokan.), 344 9765, 344 9766;
E-mail: eliks-tm@eliks.ru internet: www.eliks.ru S8
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Ha nawei o6noxke. CTeHas 409 nposepky Kabenel (Cm. Crarsio Ha . 28).

S0 G-V G 1) o)l ADANTUBHbIV ThIIOBOM KAHAN

BOJILTMETP HA MUKPOKOHTPOJIJIEPE

RO 0 0PI 0430 1880308 1EpMOCTABMIN3ATOP NASUIbHUKA
5 (0)\Y0D) D}

OXPAHHbI CUTHAJTU3ATOP HYEPE3 KAHAJ1 GSM

Tupax xypHana «Paguo» Ne 12 caan gns pacceinkm nognucumnkam 02.12.2009 r.




CucrteMbl paguoTteneMeTpum U nepenaym AaHHbIX
B 4acTOTHOM guana3oHe 300—-308/336—344 MI'y

[iacwmuﬁ Avanasod 300-—-308/
336—344 My B Poccunu v apyrux
crpadax CHI” yxe naBHO ucnons3yercs ans
paboThbl DYNAEKCHBIX PaOnansHO-30HOBBIX
CHCTEM PEHEROIN CBA3W W PAOVOYANUHNTE-
nen TenedoHHbIX NHWiA. Bnepeblie Yacto-
Tel B 3TOM auanascHe Gbiiv BoigeneHs B
Hauane 70-x rogoe Ans 6LICTPO paciumpse-
LUEKWCH TOraa CUCTEMBI paamoTenedOHHON
cBrA3u "Antain”. Belbop, coenanHbii 40 net
Hasapn, OKalancs yaaLHbiM: PanmoOBONHLI
Avanasoxa 300 MIy, orubaror HEpPOBHOCTH
penseda MECcTHOCTH M BMECTe C TeM
0bnanaloT xopoLUen NPOHWKAIOWEen cno-
COBHOCTLIO, 4TO 0COBEHHO aKTyansHo, ec-
N mexay 06bekTamMu HaxoaATCH NPensT-
cTBMA (ropopckas 3acTpolika, NecHble
MaCCHBEI, METANOKOHCTPYKLMI).

Ceinvac B 3TOM puanasode paboraer B
OCHOBHOM aHanorosoe ob6opynoBaHue
censu. B ToM Yucne — paguoynnmMHuTe-
v PUTAN-300M npom3e0pcTea MOCKOB-
ckor komnanuu Q00 "AnexTpoHuxa-
DOuaain-Cepsuc”. O6opynosaHue cepum
"PUTAJT" xOpOLIO M3BECTHO Ha POCCHIA-

OAO "LentpTenexkom”, OAQ "Hanbcenss”.
MNepexon Ha UMPPOBHE TEXHONOrMK
no3eosnn Bbl YIYHIIMTE MCNONB30BaHME
4acToTHOro amanasoxa 300 My ons Tpa-
OVLMOHHBIX HYX[ M OOHOBPEMEHHO OT-
KpBITE HOBBbIE 0BnacTu ero NPUMEHeEHWs.
fo HepaBHero epemenn nopobroe obo-
PYACBaHWE MPakTWHECKM OTCYTCTBOBA-
no, noatomy B 2009 r. 8 000 "3BnexTpo-
HUKa-AWU3aiH-cepBnc” Buinu paspabo-
TaHbl W BBINYUWEHH PaguoMOoaemsbl
PUTAN-300MT 1 PMTAN-3004,.
PUTAN-300MT npeacraenseT cobom
HEQOPOroNn paguoMOaeM ONA TEXHONOM-
HYECKMX paauoceTel nepepaqy OaHHbIX,
NOCTPOEHHLIA Ha XOpOoLWo OoTpaboTaHHON
nnargpopme PUTAN-300M. OH moxeTr
WCNONBL3OBATLCH Kak AONf OpraHu3aumu
panuonuHMiA THna "TouKa-Touka”, Tak M
ceren Buaa "Touka-mMHorotoqka” (puc. 1).
WnTtepdelic nepenaqm gaHHbix — RS-232,
a npwu NPUMEHEHWU BHELLHErD KOHBEpTE-
pa — RS-485/422, 4yrto obecneuynBaer
NErKyr CTHKOBKY C BONLLUMHCTEOM TUMOB
TEXHONOrMHECKOro 06OPYnoBaHMS.

PUTAN-300MT. Cucrema paguoTeneMeTpuu

OSopyniosaHue
obnexra
B T ;

KonTponnep

Harumen

T

Puc. 2 I+|+ "H'I"
Basopest PHTAN-30011. WLAN+ IP-renedommn AboHeHTCIR
Bnox Bnox
& Ethemet Ethemet
O ——

ememet? Fxo $41 FXS $y vy Ethemet

LAN,Cepaep TOOI, ATC, Tenaporna PC W
YATC abOHeHT (bl TEXHONOMMECHDR
ofiopyace2me
. PUTAI-300MT
YacToTHbli Avana3oH, 300—308/336—344
Lilar ceTku Hacror, Kl'y 12,5
llwpwsa nonockl kaHana, kY 25
MakcuMankHan BbixogHan MotjHocTs, BT | 1,5 wnu 5 (pasvnie W,
50 (70 — pna Mogenw

TwnoBas 0ankHOCTL CBA3M, KM BRI o
CxopoeTh NEpEL2YM SAHHBIX 9600 butic
WHTepdeic RS-232/RS-422/RS-485 35
SnexTponuTatue +12 B unu ~220 B f =

CKOM PHIHKE M LUIMPOKO MCNONB3YETCs one-
paropamu CBA3M, KOMMEDPYECKIMU M FrOCY-
OAPCTBEHHEMW NPEeaNPUATHUAMMK, HYaCTHbI-
Mu nuuamu. PaguoyanuHureni TenedoH-
HbIX nuHWIA PUTAN-300M maccoBo npu-
MEHAIOTCA B pamkax BuiNONHeHwA dene-
pansHOW nporpavMmel "YHUBepcanbHan
ycnyra cefsu”, nocrasku obopynosaHms
NPOU3BENEHBI KPDYMHENLLMM Oneparopam:
0OAO "Cesepo-3anagHuiit Tenekom”, OAD
“Borra-Tenekom”™, OAO “YpancsBaabwH-
dopm”, OAD "Cubupbrenekom”, OAO "HOx-
Has TenekoMmyHWkauuoHHan Komnams”,

B adupe PUTAN-300MT makcumarns-
HO COBMECTUM C YXe 3KCnnyatnpyembiM
obopynosaHuem — Npodunb M3ny4aemo-
o CNeKTpa v YPoBHU NOBOYHLIX WU3nyve-
HWA HE OTNIMHAKOTCH OT TAKOBBIX Y aHano-
TOBOrO PaaMoyLNMHUTENS,

Bropas ocoberHocTs PUTANT-300MT —
NONHOAYMAEKCHHIA pexum paboTel, H4TO
NOBLILLAET €ro NPO3PaYHOCTbL AR BHEWIHE-
ro nporpammHoro obecnedseHws v pe-
anbHyH0 NPONYCKHYI0 CnocoBHOCTL, a B pe-
HiME "TOYKA-MHOMOTOYKA" — ELUE M YMEHb-
LWaeT BEpOSTHOCTE KOHWKTOB OOCTYNa.

CKOpOCTh nNepefayi AaHHLIX, O0CTym-
Has nonsaosareno, — 9600 6ut/c. Cko-
pOCTE B paavoKaHane 3Ha4YuTentHO Bbl-
Lwe, HO U3BLITOK UCNONB3YETCH ANF NoMe-
XOYCTOMHMBOIO KOOMPOBaHMS.

Paguomopem/papuoynnuHUTENE
PUTAN-3004 npepcraenser coboi co-
BEPLWIEHHO HOBOE M3nenue, ceptudmLn-
pOBaHHOE HA COOTRETCTBME TEXHUHECKUM
TpeboeaHuaM K LmMbpPOBLIM panmuoyanm-
HWTENAM, BBEAEHHEM MWHMCTEPCTROM
cesasn B 2008 .

MpumeHeHue TexHonorvm OFDM obGec-
neqyueaeT yCTOMHMBOCTL K MHOTMONY4EBOMY
pacnpoCcTPaHEHWO PaaVoBONH Jaxe npM
MaKCUMaNbHLIX CKOPOCTSX B paguokaHane.

MN3penme MMeeT HECKONBKO PEXWMOB
paboTel ¢ NPOrpaMMuUpyeMoN LIMPWHOR
kaHana — 25, 50 wnu 100 xy. OcHorHan
CKOpPOCTbL Nepefauyn AaHHbiX npu 3TOM
cocraensier 40, 80 win 200 xbuTt/c co-
OTBETCTEEHHO. Takke NpenycMOTpeH pe-
XuM paboTbl € MakCMManbHOWM OanbHo-
CTbIO CBA3M €O ckopocramu 20, 40 mnm
100 k6ut/c. B aTOM pexume 3HepreTvika
KaHana cessu 6nuska k obecneurBaemoi
aHanoroeoi annapartypoi PUTAN-300M.

B paguomopeme wenonb3oBaH WHTEP-
¢einc Ethernet 10/100BASE-T. dusu-
YECKME XapaKTepuCTUKK uHTepdenca w
Hanu4ue BCTPOEHHOM rpo303allMTsl NO3B0-
AT BbIHECTM PaOMOMOAEM Ha PacCToRA-
Hue no 100 m or okoHewHoro obopynoea-
HUS (B TOM SMCNE AN BHELUHEro MOHTaxa).

CoBMECTHO € BHeLHWMK VOIP-mynb-
TMNAEeKCcopamMKu pagvuoMopemMbl obpe-
3YHOT MHOTOKaHBABHBIA PanuoyanvHU-
Tenb, O6beanHAIOLWMIA (GYHKLWMK Tenedo-
HUK 1 NepeaaYm AaHHeX. OaHOBpEMEHHO
BO3MOXHA TpaHcnaums o1 3-x Ao 12 rene-
GOHHBIX NUHWIA B 3aBUMCMMOCTU OT Bbl-
6paHHOoM WKMpuHL KaHana (puc. 2).

Hapenie MOXeT MCNONL30BAaTLCH B TEX-
HONOrMHECKMX PaaMOCETAX, NPeAbSBsio-
LLMX NOBbILLEHHbIE TPeBoBaHWA K CKOPOCTU
nepeaaqn AaHHelX (B TOM SMcne ans nepe-
nayun naobpaxeHuin). BoamoxHo nocTpoe-
HWE KaK PaaMonvHKMi TUNa “"TOYKa-TO4KA",
TakK M CUCTEM "TOYKa-MHOFOTONKA .

Mpumerenne paguwomogemos PUTAN-
300[ B KOMNBIOTEPHBLIX paaMoceTsX (B
TOM SKMCIE C AOCcTynom B MHTEepHeT) nos-
songer obecneunts 3HaumMTensHo Gonb-
LYIO 0ANbHOCTL CBA3W, YeM LUIMPOKO pac-
npocTpaHeHHele cuctembl Wi-Fi, a taxe
OpraHn30BaTh PaAVoCceTs NPU OTCYTCT-
BMM NPAMOA BUAWMMOCTU Mexay obb-
eKTamM.

OCHOBHBIE TEXHWYECKME XapaKTepw-
cTvku PUTAN-300MT u PUTAN-3004 npw-
BegeHsl B Tabnuue.

Kak u Bce wapenusa cepum "PUTAN"

L

mopgems PUTAN-300MT w PUTAN-3004 :

MOryT 6biTb YKOMMAEKTOBaHbLI MCTOYHIMKaE-
mu GecnepeboHOro NUTaHna KU TEPMO-
KOHTEMHEepamMu AN BHELUHErO MOHTaXa.

OtAen pexnamst xypHana «Paguo»

Ten./daxc: 608 7713
advert@radio.ru

Ten.: 608 9945,
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HWapaerca ¢ 18924 ropa

- MACCOBBbIH
N \ / EXXEMECAYHbIN
HAYYHO-TEXHHMYECKHK
XYPHAJT

“PRAMBNIDEXNTENR"— PRAWESRPEHT —Paann”

“Radio” is monthl* publication on audio, video
computers, home electronics and telecommuni on

YYPEOUTENDb U UBLOATENL: PEOAKLIMA XYPHANA «PAINO»

3aperucTpyposad Komuretom Pd no nevaty 21 mapra 1995
PervcrpauymorHsii Ne 01331
FnasHsii pepaxtop K0, W. KPBUIOB
PepaxuvoHHan Konneruws:
A. B. rONBILWUKO, A. C. XYPABJSEB, 6. C. UBAHOB,
E. A. KAPHAYXOB (OTB. CEKPETAPG), C. H. KOMAPOB,
A. H. KOPOTOHOLLIKO, B. I MAKOBEEB, C. 1. MMLLIEHKOB,
A. 1. MCTUCJIABCKWH, B. I CTEMNAHOB (NEPBLIF 3AM. I71. PEDAKTORA),
P. P TOMAC, B. B. ®POJIOB, B. K. HY[IHOB (3AM. 1. PEOAKTOPA)
Buinyckawouwue pepaxtopsi: A. C. JONMTWA, B. K. YYOHOB
O6noxxa: C. B. NA3APEHKO
Bepcrka: E. A. TEFPACUMOBA
KoppexTop: T. A. BACWILEBA
Appec pegaxywm: 107045, Mockea, Cenveepcroe nep., 10
Ten.: (495) 607-31-18. daxc: (495) 608-77-13
E-mail: ref@radio.ru
Fpynna pabore ¢ Nucemamm — (495) 607-08-48
Ovaen peknamel — (495) 608-99-45, e-mail: advert@radio.ru
Pacnpocrtpasesmne — (495) 608-81- 7‘9 e-mail: saie@radio.ru
NMoanwcka u npopaxa — (495) 607-77-28
Byxrantepus — (495) 607-87-39
Haww nnarexxble pekBuanTel
no. nb — 3A0 Han "Paguo”, MHH 7708023424,
p/cy. 40702810438090103159 8 Mewanckom OCS Ne 7811, r. Mockea
Bank nonyuarens — Coepbank Poccuu, r Mock
Kopp. cyer 3010181 0400000000225 BUK 044525225
MNognwcado k nesaru 18.12.2009 r. dopmar 6084 1/8. Nevars odcerHan.
Ofbem B ¢ma. ney. n., 4 Bym. n., 10,5 yy.-uan. n.
B posHuuy — LeHa AoroBopHaEs
MoANWCHOR MHABKC:
no xaranory «Pocnesarns — 70772,
Ao karanory Ynpasnenus GefepasbHoi NoYNTos0R cersm — 89032,

3a coilepXaHue pPeKaMmHoro oGbABNEHWS OTBETCTBEHHOCTE HECET
pexknamoparens.

3a OpUIMHANBHOCTL W COLEPXaHWe CTaTbi OTBETCTEEHHOCTL HECET aBTOP.

Peaakumn He HeCeT OTBETCTEEHHDCTM 338 BO3MOXHBIE HEMATUBHBIE NOCNBACT-
BWA UCAONB30BAHKSA ONYBAMKOBAHHbIX MaTepUanoB, HO NPUHUMAEET MEPb! D UG-
KIOHEHMIO DWMBOK 1 ONeYaroK.

B cnydae npyema pykonucu Kk nyBamkalum pesakums crasur of stom B uase-
CTHOCTE aeTopa. Mpy 3TOM peakumus Nony4aer UCKMOHHMTENLHOE NpaBo Ha pac-
NPOCTPAHEHNE NMPUHATOrO NpOM3BBAEHUA, BKMIOYas ero nybnukaumm B xypHane
«Papor, HA MHTEPHET-CTPaHULAX xypHand, CD unu uHbim oBpasom.

ABTOPCKOE BO3HArpaxjeHue (roHopap) BLINNa4MBAETCH B TE4YEHNE OOHOID
MECALA Nocne Nepeoid Nybnukauwu B pa3Mepe, ONpelenseMomM BHYTPEHHNM
chnpaBoyHUKomM Tapudos.

Mo ucTedeHU DAHOrD rofla C MOMEHTA NEpBo nyBauKaumM asTop uMeer
npaso onyBnUKoBaTE ABTOPCKWIA BAPWAHT CBOErD NPOM3BENeHUR B ADYrOM MECc-
Te Be3 NPeaBapUTENLHOTO NMMCbMEHHOMD COMMACHRA PELAKLMK.

B nepenucky pepakLms He BCTYNEET. PYKONMCH HE pELEH3MPYIOTCA U He BO3-
BPALLAIOTCR.

© Pagmo”, 1924—2009. BocrniponaeeeHne MaTepuanos XypHana «Paauos,
WX KOMMEpPYECKOE MCNONL3oBaHUE B MOBOM BUAE, NMONHOCTEID MAKM YACTUYHO,
AOAYCKAETCH TONBKD G NMCBMEHHOTO Pa3peLLIeHs Peaakumm.

Omnevaraxo B 000 «MIO Meawna-MNpecca», 127137, Mockea, yn. «lpaeabi»,
A 24 crp. 1, 3ax. 92117.

| KomneioTepHas CeTk pepakumm XypHana «Pagmo»
HaxOAMTCR NoM 3allUTON aHTHMEMPYCHOW Nporpammbl
DrWEB W. Janmnoea.
Texuuyveckan nopaepxka 000 «Canf]» (CankT-MNetep-
Byprckas aHTeMpycHas naboparopus W. danunoea).
DI.WEB http://www.drweb.ru Ten.: (812) 294-6408
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Poccuiickasa cBa3b!
BNEPEA!

pe3supeHT PO [imutpuii Meneenes, BLICTYNan ¢ exeron-

HbiM nocnaHuem PenepansHomMy cOBpaHUio, 3asBKI, YTO
Ha TeppuTopun Poccun Heobxoaumo noBcemecTHo obecne-
YUTE LUIMPOKOMONOCHLIA AoCTyN B MHuTepHeT B Gnmkaniume naTe
ner. OcobenHo 3T0 akTyanbHo N pernoHoB Cubupu
OanswHero Bocroka. MNpesnneHT NnoaHepKHYI, STO YCIyrd AOMK-
Hbl NPEAOCTARNATECA NO NPUEMNEMBIM LieHaM Npu npuopuTe-
TE CaMoro Heobxoammoro. B aTy kareropmio OH OTHEC CBA3L C
3KCTPEHHOM cnyx6oi cnaceHus.

Mo cnosam NpesuaeHTa, ecnu paHolwe Pococus TpaamumoH-
HO 6uina Ha NMBUPYIOLLMX NO3ULMEX B 3TOM OTPaCAK, TO Ceryac
oHa 3aHmmaer Tonsko 63-e mecto B mupe. Bo Bpemst ceoero
BeICTYNNeHus Omutpuin Mepeenes HEOOHOKPATHO 3asBAN, YTO
BO3NaraeT Ha pPasBuTUE COBPEMEHHLIX TexHonorui Gonswime
Hapexabl. B HacTtHocTy, OH ckasan, 4T0 MHOrue 3acenaHws
npaeuTenscrea ByayT TpaHCnMpoBaTeCs B MHTEpHETE B peXi-
ME peansHoro epemenn. Cpeaw NpoLmx MHULMaTuE — npeano-
XeHWe nepentm Ha MoGunbHYI0 cBf3b 4G, KOTOpas MOXET
obecneumBare Gonee BBICOKYK) CKOPOCTb AOCTyNa (CBbile
100 MBuT/c) 1 KOTOPYI0 COBMPAIOTCH BHEAPATL BCE PasBUTHE
cTpaHsl. B uenom npesnaeHT nopaepXxan HegaBsHUe MHULMaTV-
Bbl MMHMCTEPCTEA CBA3M U MAcCOBbIX KOMMYHUKaLW Poccin.

28 oktabps 2009 r. masa MwuHkomceesasn Poccumn Wrops
Lleronee BeICTYNWN C AOKNAAOM Ha 3acenaHun KOMUCCHMK Npu
npesuaeHTe PO no MOAEPHU3ALIMN 1 TEXHONOTMHECKOMY PasBi-
TUIO 3KOHOMUKW, “"Haum naaHs! Ha Bawkaiiume rofs! 4OCTaronHo
MaciTabHbl, ¥ OHM OTBENAIOT TEeM 3a[awamM, KOTopele Mo-
CTaBNEHb! NPE3V[EHTOM W NPEBUTEILCTBOM, M MO3BOARIOT BOHTH
B YMCA0 NEePBLIX CTPaH 110 YPOBHIO PA3BUTYS TENEKOMMYHIKA-
LmiA”, — cxasan oH. "OgHako ecTe Macca npobnem, CoepXusar-
LLMX PA3BUTVE TENEKOMMYHMKaLMOHHOM OTpacau: 1 reorpagm-
Heckmue 0COOEHHOCTY HALLIEH CTDAaHb!, BK/TIOYAR KpaiHe HePaBHO-
MEpHOE DACNPeseneHmne NNoTHOCTH HaCeNeHWs, 1 pasHoe 3KOo-
HOMMUYECKOe Pa3BUTHE PErOHOB, M OTCYTCTBHE Mo paay noau-
LA OTEeYEeCTBEHHOro obOpyROBaHUA, a Takxke WCIoNL30BaHue
ycrapesiero obopynoeanus”, — noscHun W. Lerones.

"Kpome T0ro, 13-3a OTCYTCTBUA rapaHTpOBaHHON 3aKynku
OTEYECTBEHHOIo 000PYAOBaHYH NPOUCXOANT CIaa POCCHIACKO-
ro NPou3BOACTEE, KOTOPOE, B CBOID OYepes, BESEeT K HeBoC-
TPEO0BaHHOCTH HAYYHOIO roTeHumana”, — cxkasan MUHKUCTP.
"370 BbI3LIBAET CHUXEHNE PO OTEYECTBEHHOM HayKy, 3Have-
HMEe UHXEHEPHON MBICIY, CNeAoBaTeNnsHO, NagaeT KOHKYPeH-
TocnocobHOCTE 000pYAOEaHUA M ero BocTpeboBaHHOCTE", —
NOACHWN OH, "...00pa30BancH 3aMKHYTBLIH KpPYr, KOTOPbLIA
Heobxoanmo palopsars”.

MuHUCTP NpEencTaBni KOMUCCMKM NATL NPoekToB. B nepeom
M3 HUX Peyb MOET O pas3euTuk B PO TeXHONOrM NIOTHOMO CNeK-
TpanbHOro ynnoTHeHus (DWDM) npu npor3eoacTee u npoknag-
KE BONOKOHHO-ONTM4ECKMX kabeneit (nopobHoe Npon3BoacTeEo
€CTb, B HYacTHOCTH, BO (PpssuHe). 310 NO3BONSET MHOTOKPATHO
yBENMHNTL 06beM uHGOPMaLWKM ONTUHECKOro AManasoHa,
OOHOBPEMEHHO NEpeaaBaemMoro no kabenio, T. €. NO3BONUT yBe-
NIMHUTE NPONYCKHYIO CMOCOGHOCTE POCCHICKMX MarucTpanei
HEe MeHee 4eM B [Ba pa3a K 2012 r. u He MeHee 4eM B Tpu pasa
k 2015 r. MpoekTom npenycmarpusaerca B 2009—2010 rr noa-
KNIO4EHME HOBOTO OTedYecTeeHHoro obopynosawus B OBYX
MWAOTHBIX 30HaX ropoaos XXykoeckuil 1 MNMeHsa k marmcTpans-
HO#A ceti ceaau. MNocne yenewHoro 3asepLieHrs NpoeKkTa nna-
Hupyercs Ha Gase aroro 06opyAOBaHWA NPOBECTH KOPEHHYH
MOEPHMIAUMID CETU HALMOHANBHOrO oneparopa POCTENekoM,
B TOM SMCne AN Ry nposepeHns Onvmnuans B Coun.

Bropoii npoekT CBA3aH C 3aMEeHOI YCTapeBLUMX aHANOroBbIX
(1 paxe uMdpOoBLIX) TENE(OHHbLIX CTAHLUMI HA COBPEMEHHBIE
rnporpaMMHbie KOMMyTaTopl (SoftSwitch). Peus noer o kommy-
HMKALUMOHHbIX YCTPOMCTBaX HOBOTO MOKONEHWSs, CrnocobHbIX
obcnyxmeartk Gonsllioe KONMYecTBo aBOHEHTOR Kak B NPEXHMX
cetsax TDM, Tak 1 B ceTsax HOBOro nokoneHus Ha 6ase IP-tex+o-
norii. Npusem NNaHnpyeTcs NEPerioNnTL Ha Hix 0o 20151 He
meHee 70 % aboHeHTor ceTeit GUKCUPOBAHHON CBA3N.

Psp NPOEKTOB CBR3aH C OpraHu3aLmeit LWnpOoKonoNocHOro
nocryna K MHGOPMaLMOHHEIM peECYPCaM C NOMOLLBID CoBpe-
MeHHbIX TEXHONormniA, OauH M3 Hx Ba3NPyYETCH Ha MCNONL30Ba-
HUKM OTEYecTBEHHOro obopynoeaHus 6ecnpoBOOHOIO LWMPOKO-
nonocHore pocryna WIMAX, paGorawuwero B avanasoHe




2,3...2,4Tu. Mo cnoeam MWUHWCTPa, Ha
CerofHs WMMEIOTCH YXEe Kak MUHUMYM
YETLIPE OTEHECTBEHHBIE KOMMaHWW, Npo-
u3soaswme Heobxogmmoe obGopynoea-
Hue. W ato oBCTORTENECTBO MO3BONWNO
lockoMuceun No paawosacroram (FKPY)
NPEANoXuTL Ha Gyoylumx KOHKypcax no
pacnpepeneHuio paguMoNacToT Bbibupats
oneparopoB, kotopbie GyayT wcnone3o-
eaTb 060pYyROBaHWE OTEYECTBEHHBIX NPO-
M3BOAMUTENEIA.

Ewe oomH NpoekT npepycmarpueaeT
3anNycK Ha reocTaumoHapHyo opbuTy Tpex
NErkmMx KOCMWMYECKMX annaparoB pnns
ofecneyeHns MaccoBOre LUIMPOKONONOC-
HOro noctyna kK mHGOPMaLMOHHBIM pe-
cypcam B TPYOHOOOCTYNHBIX MecTax no-
CPEACTBOM CMELMansHOW CryTHWKOBOM
cucTembl VSAT, paboratowein B Ka-pwana-
3oHe (ot 26,5 no 40 I'Mu). "Msl nranvpy-
ewm, 4TO Yepes veTsipe roaa Gy[eT passep-
HyTa CIyTHUKOBas cuctema Ha 2 mnH abo-
HEHTOB", — CKas3an MUHWCTP. — Tapmel,
kak oxwugaercs, GygyT rPWUBAEKATENb-
HbIMY ONS LIMPOKOro Kpyra aBoHeHToB",

MocnesHwi NPOEKT JABHO HAaXOBMTCH
Ha CNyXy y rpaxpaH CTPaHbl U CBA3aH C
MOAEPHW3ALMERN CeTH TeNepaanoBeLaHina
P® nns nepexona Ha Wi posoi opmar.

YkasaHHbie NpoekTsl AensoTcR Bec-
NpeueneHTHON MHULIMaTUBON rocyaapcT-
Ba NO NOOAEPXKE OTPacnv CBA3W 3a
[OBOMNBHO NPOOOMKMTENLHOE Bpems. He
CEKPET, 4TO COBPEMEHHOE MHOPMALMOH-
Hoe oBLLEeCTBO HEe MOXET CyLLeCTBOBaTh

6e3 Hanu4mMs COOTBETCTBYIOLLERn wHppa-
CTPYKTYPH CBR3W y ero rpaxaad. CeroaHs
3TO XOPOLWO MNOHWMAKT KU NPE3NOEHT,
nocneaHne WHWLMAaTHMBB KOTOPOro B
3HAYUTESNBHOM 4acTH KacalTCa paseuTus
WHPOPMALUMOHHO-KOMMYHMUKALIMOHHbIX
TexHonoruin, v MNpaewrenscreo PM. Oue-
BWOHO, 3a8BAIEHHLIE NATH NPOEKTOB —
DU HA4ano, U 3a HUMKM NOCNeayT Apy-
rMe, KOTOpLIE NO3BONAT HalWen cTpaHe
BLITIY HA MWPOROI YPOBEHL NO COOTBET-
cTeyioweMy obcnyXuBaHuio HaceneHws.
Beaw naxe B camblx "obecneseHHbIxX cBs-
3pi0” CTpadax noTpebHOCTL B yonyrax v
cepeucax NPoaoMKaeT yBenuimeaTsca. U
33 BCEMW ITHUMK CETAMMK CBASK, KOMMa-
HUAMKM-0NEPaToOpaMKu 1 NPOM3BOOUTENSA-
MW HaA0 yCneearts.

B cBA3M C 9TUM peakonnerna XypHana
"Paamo” BLICTYNaeT C MHULMATUBOMA MH-
$HOpPMaUMOHHON NOANEPKKW Pa3BUTUA
OTE4ECTBEHHON OTpacnu ceR3u. HauHem,
pasymeeTcs, C ONMCaHWs ykasaHHbIX BbILLE
Hanpaenexnuit. M Mel He Tonbko Gynem
OTBOAMTL MOL ONMCaHWE NEPeaoBEIX POC-
CUIMCKUX 1 3apybeXHbix TeXHONorun w
npoekToe Gonblie neuatHbX naowanek
XypHana, HO u Xotenu 6u NpuBNeYb K
3ITOMY HaLLX aBTOPOB u YuTatenein. W He
TONBKO Kak noTpebutenein "nedsarHoro
cnoea". [Ne-To NOSBNAIOTCH WMHHOBALMK,
rOe-T0 NPEANAralTes HOBLIE YOIy, TAE-
TO CTPOSATCH HOBBIE CeTu. Hanuwmre Ham.
He o6s3arensHo 6onbluyio CTaTeio — faxe
1“3 KOPOTKWMX HOBOCTEN MOXHO CIOXWTb

MHTEPECHBIE KapTuHbl WHMOKOMMYHMKa- 3
LIMOHHOM XM3HW CTPaHLL.

= K mpyvMepy, Bbl YXe& NONL30Banuchb
yonyramu cetein WIMAX? Hy v kak oHm
Bam? Kakue CKOpocTH, eCTb N MOBWIb-
HOCTb, 4TO 33 CepBUCHEI HaBop?

= B Bawem pernoHe yxe 3anyLleHbl
MobunsHele cetn 3G? HYTo oHK DAKOT, Kak
paboraT? Kakue MoBunbHbIE YCIyTid Bam
HYXHbI?

« Ha kakuWe ckopoCTu AocTyna moryT
paccH1THBaTL NoNL30BaTeEnNy B Balem ro-
pone? Yro 3a obopyaosaHwe Tam pabota-
€T, 4ero Obl BaM NWHHO OT HEro XOTENOCH?

» BT MOXET, Bbl XuBeTe 3a pybexa-
My PD, HO Kakue ycnyru CBA3W Bam Oo-
cTynHH? Y10 O6 Bbl NOCOBETOBANM rPaX-
pavam PD?

s Y1o BBl xaere ot uudpoeoro TB
BelaHna? A OT CnyTHUKOBOrO JOCTyna B
WHrepHeT? A OT Halwmx OTE4EeCTBEHHBIX
npoussogmMTenen?

O4eBUOHO, ¥ HAC NORBATCH W CTaTLM, A
penopTaxu, U BECTK ¢ MecT. BTk MOXeT,
HE BCE yAnacTCcA pasMecTuTb, HO Mbl
nocTapaemMcs AOBECTHM BallK BOMPOCHL,
MHEHWA W NOXenaHus 00 COOTBETCTBYHO-
LWKMX WMHCTAHUWA M 3auHTEPECOBaHHbIX
opraHu3aumin. Haneemcs, 4To BbI, Halwm
Yurarenu, OTHECETECH K Ham C NOHMMaHn-
em. Beos Mbl BMecTE pellaeM OaHy
oBLLYIO 1 BaXHYIO 330a4Y.

Hy uto?... Bnepen?!
Penaxymws

K passutuio paguoBelwjaius Ha YKB
M. KPUBOLLIEEB, nokTop TexH. Hayk, r. Mocksa

HalweWl crpaHe paavoBellaHue Ha

YKB 6wino Hasato B 1931 . pagwo-
craHumeir PB-61, ckOHCTpyMpOBaHHOM B
B3W nop pykoeogcreom bB. A. Beepnen-
ckoro [1]. OpHako B TO Bpems LWMpokoe
EHEApeHue Takoro BewaHws TOpPMO3u-
NIOCb OTCYTCTBMEM PaAWONPUEMHMKOB M
He BLINo eLle o4eHb akTyansHON 3ana4ei.

panuocTtaHumsmi auanazoroe B, CB u
KB. 310 npueeno k HeoBXopMMOCTH UC-
NONL30BaHWA ONA UENneil pafmoBeLLaHms
Hoeoro gwanasoHa YKB (MB), kotopwiii
MMEET BO MHOTO pa3 60nbLIyI0 eMKOCTE U
NO3BOMAET OPraHW30BaTh BHICOKOKa4e-
CTBEHHOE PafMOBELaHKe C LUMPOKONO-
nocHom moaynsumeit. Mpum YM sBospacraer

NOMEX033LUMLLEHHOCTL M, KPOME TOro, B
camoMm gwanasoHe YKB ypoeeHb aTtmo-
chepHbiX U MHAYCTPUANbHLIX NOMEX 3Ha-
YMTENLHO HUXe, 4em Ha 1B, CB n KB [1].

WMEHHO BO3MOXHOCTb PE3KOro NOBbI-
LLIEHMs Ka4ECTBA BeLUaHus U pasMeLLeHms
B guanasone YKB Gonsworo uucna pa-
ouocTaHumi obycnosuna Hakdano LWupo-
KOro pasenTus pagmoeewaHus YKB HYM.
Ins atoro B 1952 r. 6uina euigeneHa nono-
ca qacrTorT 66...73 MIu,.

B nepebie roobl BHEOpEeHWs panwo-
craHuuin YKB YM vcnonb3oeanu nepenar-
YK 3BYKOBOrO COMNMPOBOXAEHWA TUNOBOKH

B perynapHyio akcnnyarauuio Puc. 1 Hecywasn Hecywas TB craHumm MTP-5/2.5 kBT (4mc-
nepesie panueeeLlarensHue " U305pﬂ)ff€ﬁuﬂ 38yffﬂ n1TesNt yKassuieaer MOLLHOCTL TB
craHuwm Ha MB ¢ sacTtoTHoW N] v nepegaTyvka, 3HameHarens —
mopynsuven (YKB M) Gbinm Bee- ) ! f MOLWHOCTL NepenaryMka 3ByKO-
neHbl B 1946 r. B Mockee (Mow- N ; Paduo-  BOro conposoxaenus). MNpakTtu-
HocThiO 1KBT) w8 19481 B Jle- 3 i i Kamas ~— SECKM MW YCTaHOBKE MOLLHOCTL
HuHrpage (MowHocteo 3,5 kBr). N : Paduoxanas / 36yra nepeparika YKB UM poeommni
16 moHs 1949 r. 6biN0 Ha4aTo pe- N i u3olfpamenun no 3,5 kBT, npuysem ons obec-
rynspHoe TB eewanue Mockose- N T NEYEHUR ABYXNPOrpaMMHOro ee-
kiM TeneueHtpoMm (MTL) no N ; “ WaHWsA Ha cTaHuwmmu oBbluHO pas-
craHpapty 625 cTpok, B KOTOPOM N 6375 675 Mellanii 0sa NepeaaTHuka.
npeaycMoTpeHa YM ons curHa- Q | Gl i OCHOBHBIM TEXHHUMECKMM Ha-
NOB 3BYKOBOrO COMPOBOXAEHWS. - , NpaeneHneM B NOCTPOEHUU CETH
CrexTp pagmokarana nokaaaH Ha ~425 | =075 0 6 &5 MU yKkB 4YM papmoBellaTensHbix
pyc. 1. MoWHOCTL 3BYKOBOTO Paduorxarnan BewamensrHozo T8 675 CTaHLMiA CTano ee coBMeLLeHe ¢
nepeaarymka npm .neamumg ?Bc i CeTLIO CTPOALLMXCH TENELEHTDOB
ToTel 50 kl'u 6bina pasHa 7, T. M perpaHcnaumoHHelx TB craH-
[lo atoro ons nepenawi 3eykoso-  Pue. 2 flecywan Hecyuan LA, 3TO NO3BONANO COBMECTHO
ro conpoBoXaeHrs MTLL ncnonb- usobparerus Jbyra MCMNO/IB30BATL TEXHUYECKWE 3Ma-
30Ban aMIMTYaHYIO Mogynaunio  /108abaeno { HWSA, IHEPreTUHECKMEe YCTPOiA-
npu pasnoxeHun maobpaxeHuwsn GHMENHOU 225 cTea 1 HallHu Qs aHTeHHBIX Co-
Ha 343 cTpokm (pUc. 2). nepedamyura . opyxeHwii, a Takxe obecne- §

HecMmoTpsa Ha ykasaHHoe, 3a- e 15 | YMBANO BLICOKOKBANWMGMUUMPO-
METHBIIA POCT YKCna paanocTaH- | - BaHHoe TexHuwseckoe obcny-
uwit YKB YM Havancs Tonbko BO V KMUBAHWE W 3HAYNTENBHO NOBbI-
BTOpOiA nonosuHe 50-x rofoe. K / [ LWano 9KOHOMMHECKNME nokadaTe-
TOMY BPEMEHIM NPOM3OLLINO Nepe- nw Bceir cuctemsl YKB HM sewla-
YMAOTHEHWE MHOTOYUCTIEHHBIMIA 48,75 52 AMIU wua (2]




Yurarenu, npucnasuine B peaaKuuio nobbie NATs W3
WeCTH KynoHOB 338 NONyrogWe, CMOCYT NPEeTeHA0aaTsh

Ha8 04MH W3 NPpHU30B.

1| CTveM B pa3suTiu TB

MpepcraBnaem
aBToOpa

TnaBHbiA HaysHbiA coTpynHuk Haysno-wceneno-
BaTeNbCKOro MHCTUTYTa pagmo (HUWP), npodeccop
Mapk Mocwgoew Kpueoweee (1922 r. poxg.) —
NATPUapX OTEYECTBEHHOMD W
MHDOBOTO  TENEBUINOHHD-
ro (TB) eewanms. Ha-
PAdY € aKTMBHBIM yua-

BELAHWA Y Hac B
cTpane, ¢ 1948 r. o4
6bin ces3an © pabo-
Toi 11-# (TB Beua-
Hwe)  Wccnepoea-
TENLCKOW  KOMMCCHM
(MK} cextopa Paguo-
cesav MC3-P (GuBiero
MKKP) — camoro asTopu-
TeTHoro opyma no MexzyHa-

ponHoit crakpaptusauwn TB sewawus. Korga od
HeccmenHo B Teseqwe 30 ner (¢ 1970 . no 2000 r.)
pyxosogun pabotoit 11-i WK, Geino coanaro Gonee
150 crangapros no uudposomy TB BewaHma, cras-
LWKX DYHAIMEHTOM AN €ro BHeApeHus B Poccuu
npyrux crpanax. C 2000 r. on — noYeTHsid npeace-
narent HoeoH 6-# MK no eewanmo. CosmecTHo ©
aBTopamu UndpoBoi cuctemsl PABUC, o xotopoit
PacckasaHo B HAWEM XypHane, OH yuacTeosan B
OTpaxXeHUW pe3ynsiatoe aroll paspaboriu B pelue-
Husx B-i MK MC3-P.

M. W. Kpueowees — astop W coastop Gonee
350-T MevaTHbIx TPYAOB, B ToM 4wcne Gonee S0
w30bpeTeHuit U 3apyGexHLIX NaTeHToB,

B tevenve 50-x rogoe npownoro Cronetus
M. W. Kpueowees 6bin HavansHukom oraena TB w
YKB-YM eewuanus, Briepsbie CO30aHHOM0 B MuHue-
Tepctee cesaw CCCP. Mm Bbinu NoaratoeneHb
nepBsie npoexis  [ocrawoanenus Cosera
Murmctpos CCCP o crpowrenscree Mockosckoro
TeneueHtpa ¢ Gawwel Buicotoid Gonee 500 M B
OCTaHkmHe W TEXHUHECKONO 3a3HUA Ha NPOBKTH-
posaHue xomnnekca. Ox pykosogun paspabotkoi
TeNEKOMNAEKCA ANA CIYTHUKOBOM CBA3M CHCTEMM
"Monuus”,

B 1981 r. o cran naypearom locrpemum
CCCP, & 1984 r. — 3aCIyXEHHbIM FEATENEM HayK
W TexHuki PCOCP, a B 2002 r. — naypeatom npe-
mun TODW (euHETBEHHLI MHXEHED 3@ BCIO e
ucropwio). Ha H opgeHamy Tpypoeoro
Kpactoro 3xamenu (1974 r.), Opyxbui (1999 r.),
3a 3acnyrm nepen Otesecteom (2006 r.), 38aHms-
MU W HAarpagamu1 Apyrux CTpaH.

M. M. KpvBoLi€eB HENOCPEACTBEHHO YuyacT-
BOBA/ B CTAHOBNEHWA M LUIMPOKOM Da3BMTUM He
Toneko TB, Ho 1 YKB-4YM ewanus. O nocnegHem
W WOeT pedb B nyGnUKyemoW 3neck KpaTkOi
CTarbe.

B nocneayiolme roasl AR paguosellia-
HWA Ha4anu KMCNONb30BaTh NepPenaT4HKn
3BYKOBOTO CONPOBOXAEHWA M3 TMNoBon TB
craHuwm MTP 2/1 kBt. [lna oeyxnporpamm-
HOMO pPaguoOBELLaHUS NMPUMEHSIM HEThIpe

i nepenarivka, MOLHOCTE KOTOPBIX NONapHo

cymmuposanu. MNMpwu Takoil cucteme Ha

Mo kaxnon nporpamme pabotanu no apa ne-

pepattnka, OBLIYI0 MOLLHOCTE KOTOPBIX
noesoavnu Ao 3,5 kBr. B cnyyae Beixopa us
CTPOS OOHOMO M3 NEPENATHMKOR NEpenaya
nporpaMmMbl HE Mpekpallanacs, Tak Kak

» npoaomxan paboTy BTOPONM NepenarHuk.

Takas cucTeMa Aana BOSMOXHOCTb NOBbI-
CWTb YCTOW4MBOCTE K BecnepeborHoCTb

" paboTel paguocTaHumid Ha MB [1, 2].

B 1954— 1955 rr. 6610 Ha4aTo paauose-
wanve YKB YM Ha MTLL. B 1959 r. oHo ox-
BaTANO yxe 23 ropoga. K KoHLUY CeMWNeTKM
(1965 .} aByXNporpaMMHBIE PaaMOCTaHLIMK
YKB HM (no cucreme, ONMCaHHOA BhILLE)
6uinu ycTaHoenexsl B 125 ropogax [2].

B 1979 r. Ha BcemmpHoit AOMUHKCT-
patuBHoi KoudepeHuwn Paguoceasun
(WARC-79) B XKeHese npu akTMBHOM y4a-
CTUW peneraummn Halei crparsl ana YKB
BelllaHWs aononHutensHo 6uina Bblaene-
Ha nonoca 100...108 MIny. B nacrosiuee
epems B Poccuiickoin ®epnepauyiv pabo-
TAKOT OKONO 2 THIC. PaAMOCTaHUMIA B NONO-
cel(YKB-1—66...74 MIu) v oxono 6 Teic.
B nonoce Il (YKB-2 — 87,5...108 MIu).
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MIpA WTYK
Cpeaxee Bpema
MCNONBL3OBaHKA,

Y B CYTKK
O6wee Bpems

NCAONL3OBaHMA,

HHhopmaumnonHan

@  Mnpa v B CYTKW

1
i

TB BewaHue

YKB YM
| panvoseluatve

Gonee 2,5

[

i8]
il I
W |
i
o
~
t

MopevkHan

Chni ~46

]
o
tn
i
i
w

MNepeoe B MMPOBOW NPaKTHKE NPEeano-
*eHue No undpoBU3aLMK KaHanoe cre-
peodOHNHECKOr0 3BYKOBOIO M MHOrO-
OYHKLMOHANBHOrO MyfIBTUMEOUNHOTO BE-
waHws B aManasore YKB 6bino 3akpenne-
HO B nareure Poccuiickoit Depepaumm
{3]. B Hem npenycMOTpeHa BO3MOXHOCTL
TPaHCNAUMK MHPOPMALMOHHOTO TEneewu-
AeHuns, cogepxawerce auHaMuyeckue
uBeTHEIe n3obpaxeris co ctepeodoHuye-
CKIMM 3BYKOBHIM CONPOBOXAEHWEM U AD.

Pesyneratel co3padua mopenn ABUC
(ayanoBmn3yansHOW  MHGOPMaLMOHHON
CUCTEMBEI) U €€ NONEBLIX CNbITaHui Gulnu
wuanoxeHu B [4, 5], nogreepxaena nep-
CMEKTUBHOCTL NEPexofda Ha umdpoBbe
METOAOL BeLaHna.

OnucaHue CUCTEMbI U €€ JancHenee
pPasBMTE OTPEXEHLI M B PAOE MEXAyHa-
poaHbIX nokymeHTos MC3-P [6, 7].

B okrabpe 2009 r. Ha pabo4ei rpynne
(Pr') 6A MC3-P 6uin npencraeneH OOKy-
MeHT PP "PacluMpeHHEe MynsTUMEOUiA-
HbIE CEPBUCHI ANR LM POBOro Ha3eMHOro
Bewanun B | w Il nonocax OBY pnanasona”
no npeasapuresnbHOMY MNPOEKTY HOBOW
Pekomenpaumn BS.[MULT-FM] [8]. Ow
NOCNYXWUN OCHOBOW O1A paspabotku pe-
KOMEHAALUMK, NOSBONAKOLLEN HANTI NYTKH K
KOHCONWOALMKW MEeXOYHapOOHbIX YCUNMiA
No PaseMTUIO BELLAHWA B 3TOM Juanaso-
He. B OOKYMEHTE M B NPOEKTE, NPUIOXeH-
HOM K oT4eTy npenceparena P 6A, noa-
HEPKHYTO, H4TO NPUEMHMKM LNS HOBbLIX
CUCTEM AOMKHB BbITE rMbpuaHbIMK, T. €.
MPUHAMATE KaK LM POBLIE MyETUMELWNI-
Hbl€ NPorpaMMel, Tak U NporpaMmel Tpa-
JUUMOHHOTO aHanoroeoro eewlaHus YKB
YM (OokymeHt MC3-P 6A/TEMP/128-E).

Takxe B oktRbGpe 2009 . ABUC Gbina
nepewmeHosaHa 8 PABUC (ayowoBu3y-
aneHas wHGOPMaUMOHHAA cucTema pe-
ansHoro Bpemenun, RAVIS — realtime
audio-visual information system). Llens
nepeMMeHoOBaHus — MNOAHEPKHYThL, H4TO
OHa npepHasHa4YeHa nna HGOPMaUmMOoH-
HOro BellaHus B peansHoMm BpemeHn, 06
3tom Geno cooblieHo Ha MexayHapon-

HOM CHMMNO3MYyME Mo LmbpPoBOMY paano-
BellaHuio, npowenwem B Mockee 14—16
okTabpa 2009 1.

Nomellaemas 3pece Tabnamua wnno-
CTPUPYET NONbITKY CPaBHEHWA BKNAA0E B
wHdpopmMaTusaumio oblwecrea TB u pa-
anoeellaHna Ha YKB 1 nopBuxHOM CBRA3M
no KPUTEPUKD MCNONLI0BaHMA NPUEMHBIX
yCcTpoitcTe. O4eBMOHO, HTO BKNAL paamo-
BewaHua Ha YKB npepcraensercs oaHuMm
13 Hanbonee 3HaYMTENbHbIX.
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HanoMuHaem saM, 4TO NPOACIKEETCH
KoHkype “JTlysiwme nyGnvkaumm 2009 ropa”.
Mbi BHOBb NpUrnatiaem Bac CTaThk 3a0sHbI-
MU YNEHAMK HAWEro Xopu. Hanuwure
HaM, Kakue, Ha Ball B3rnwf, MaTepwansi,
onybnMKoBaHHEIe Ha cTpaHuuax "Paguo” B
2009 r., 3acnyxuBatoT ObiTe OTMEMEHHEIMW
npemuAMe. B CBOMX nuckMax ykaabiBaiiTe,
noxanyicra, GaMuuie agTopa, nonHoe
HazeaHwe cTatew (0bsaarentHo!), Homep
XypHana, B KOTOPOM OHa MOMELleHa, a
TaKkxKe NPeMUIo, KOTOPO#, NO Balemy MHe-
HWIO, pocToliHa NyGnvkaums (nepeas, Bro-
pas, TpeTbs, noowpuTensHas). Yvcno
MaTEPUANOB, KOTOPLIE Bbl OTHECETE K KaTe-
ropym AYNWKX, He JOIDKHO NPEeBbllaTth
BOCHMM.

Bawwe MHeHVe Mel CMOXEM Y4eCTh, €CIIN
nucbmo noctynut ao 31 mapra 2010 .
OmpasnTb Er0 MOXHO W NO SNEKTPOHHOR
no4Te Ha agpec <mail@radio.ru> c nover-
Koia B none "Tema:” — "Jiydwme nybnuka-
L — 2009°.

Mo croxwBLIERCA TpaauLum aBTOPH
MUCEM, 4be MHEHVE O NyBnmKaLmMax coena-
LET C MHeHueM BoNBWMHCTBA YuTarenei n
Ha3BaBLUME HE MEHEe veTHIPEeX Marepwa-
NOB, NPU3HAHHBIX Myuturmu, ByayT Harpax-
AeHbl NOANMCKOW Ha xypHan "Paawo” Ha
BTOpOe nonyrooue 2010 T.

Pepakyma




HUUN Papuo — 60 nert!

C. MULLEHKOB, r. Mocksa

nexkabpe muHyBlwero roaa HayqHo-

WCCNENOBATENLCKWA MHCTUTYT paamo
orMerun ceoii 60-neTHmii obuneir. AGBpe-
euarypa HUMP u ero appec "Kasakora,
16" w3BecTHH BCEM paguocneumanicram
Poccimm 1 3apybexHbIx CTpaH.

BCcnomMHUM  MCTOPWIO W OCHOBHLIE
LOCTUXEHUA MHCTUTYTA.

Honrue rogbl € MOMEHTa OTKPHITUS
A. C. NonoebiM 3pbl paamo HayYHble uc-
cnenoeaHms U paspabortku oBopynoraHms
B Poccum npou3BOOmMnKCb B yH4eOHbIX
MHCTUTYTaX U BO MHOMMX y4PEXOEHWAX, B
OCHOBHOM NpK 3aWHTEPECOBaHHbIX BE-
NOMCTBaX.

Lns koopouHauwu wccnenoBaHwin u
paspabotok B obnacti pagmo Ons oTpac-
N1 CBA3KW NO UHULMETHUEE MUMHWCTPAa CBA3K
H. [. Ncypuesa pelseHvem npasuTensCTea
CCCP ot 6 wions 1949 rona Ha 6ase paamo-
otaena LHUWUC u obbexta Ne 100 6uin co-
anaH camoctosTensHeii HAW-100 —
locypapcreertbiin HAW no paawoseia-
HWIO, PAOMOCBA3W 1 pagnodukauww, noa-
HYMHEHHBI HenocpeacTeeHHo MuHucTep-
CTBY CBR3M,

MepeeiM pykosoputenem HWUK-100
Bbin Ha3Ha4eH KPYrHbIiA COBETCKMIA MHXE-
Hep A. B. HepeHKoB, KOTOPHIF NO3Xe BO3-
rnasun Munucrepcteo ceasu PCOCP C
€ro MeHem CBR3aHo cTaHoenenuwe HUWUP
KaK Begylle B CTpaHe Hay4HOM opraHuaa-
umn B 06NacTu pagmMoceasu 1 BeLLaHus.

C 1953 . no 1957 r. MHCTUTYT BO3rNae-
SIS U3BECTHLIM COBETCKUI YHEHBIN, YNeH-
koppecnoHpeHt AH CCCP, npodeccop
B. V. Cudopos. B 310T Nneprof B MHCTUTY-
Te Gbinn Hadare paborw No cospaHuio
060opynoBaHWa OTE4eCTEEHHLIX paarope-
NENHBIX NIMHWA CBAS3K, COBEPLUEHCTBYETCA
TEXHWMKA KOPOTKOBOJNIHOBOW CBA3WM, CO3-
DAOTCH NEepEbIE B CTPAHE YacTOTHHE nna-
Hbl A1 PA3BUTUA CETE 3BYKOBOIO U TENE-
BM3MOHHOrO BELLAHWA.

Haubonee BypHoe n guHaMu4HOe pas-
BWTWME WHCTUTYTa CBA3aHO C MMEHEM Npo-
deccopa A. [l. POpTyLIEHKO, KOTOPHIA
pykoeogun HUKWP B tesenwe 20 ner, ¢
1957 . no 1976 r. meHHo B aToT Nnepuog,
6bin 3an0XeHb OCHOBLI NOCTPOEHWA OTe-
YECTBEHHOI MarucTpanbHoi paauope-
NEeWHOoM, TponochepHoi M CNYTHMKOBOW
CBA3U, @ TAKXe Co3n0aHns B CTpaHe cetein
TENEBW3MOHHOIO U 3BYKOBOIO BellaHus. B
1964 r. nocraHoeneHem Coeeta MuHUCT-
poe CCCP MHCTUTYTY NPHMCBOEHO Haume-
HoBaHue ToCYAAPCTBEHHBLIM Hay4HO-UC-
CNEefOBaTENLCKMIA MHCTUTYT Paamo.

C 1976 r. HWWP soarnaeun B. N. Muna-
WuH. B MHCTUTYTE BBINONHAIOTCH HOBbIE
pa3paboTki, HanpaBAEHHbIE HAa COBEp-
LWEHCTEBOBAHWE TEXHUKIA PAAUOCERAS3N 1 Te-
nepaamoBeLlaHiA. 3a BLINONHEHHBIE Cne-
uuanMcTaMu MHCTUTYTa KpynHble paspa-
GoTku TexHukm cefsm HUWP B 1982 . Bbin
HarpaxaeH opaeHom Tpyposoro KpacHo-
ro 3HameHu.

B 1992 r. pupextopom HUWP cran npo-
deccop 0. b. 3ybapeg, 4neH-KOPPECnoH-
neHt Pocowiickoi Akagemum Hayk. C ato-
ro momeHta B paspaborkax HUWP ece
Gonbliee BHUMaHWE YAENAETCH KOHLIENTY-
aneHBIM BONPOCaM HaUMOHaNsHOH TEXHI-

YECKOWM MONWMTKKKW, HanPaBneHHOo
Ha CO34aHue B CTpaHe yCnoswi ons
CKOpENLEro BHEOPEHWA nepcnek-
TUBHbIX TEXHOMOIWIA PAAMOCBAIN W
BewaHus. MuHceA3M Poccun nopy-
yaet cneumanuctam HUMP paboTtel
Mo CO30aHWID KOHLENUWIA PasBUTUA
B CTpaHe cucTeM pPaguopeneiHoi,
NOOBWXHON M CNYTHMKOBOI CBA3WN W
urdppoBOro 3BYKOBOrO W TeNeBu-
3MOHHOTO BELWaHWs, NO Nposeae-
HWIO BECbMa BaxHuiX pabot, cesa-
3aHHBIX C KOHBEpPCHEl pagmoqac-
TOTHOrQ CNEKTPa U COBEPLUEHCTBO-
BaHWEM OTEYECTBEHHOW CUCTEMBI
yNpaeneHus 1M, No cepTudmKaumn
paavoobopynoBaHus, ycTaHaenm-
BaEMOro Ha CETH CBA3W CTPaHbI.

C 2004 r. MHCTUTYT BO3rNaBnseT
AOKTOp TexH.Hayk B. B. ByreHko. C
ero npuxopom B HUWNP Beino ot-
KPbITO HOBOE HanpaeneHuwe uoene-
[OBaHWI, CBA3aHHBIX C MCMNONL30-
BaHWUEM CHMCTEM CNYTHUKOBOIA HAaBK-
rauuu Ans NpenocTaBneHus coepe-
MEHHBIX YCIyr onpefeneHua Mec-
TONONOXEeHWA OBLEKTOB B pasHbixX
chepax NpPOM3IBOACTBEHHOW Oes-
TENLHOCTH, BbiNK LWMPOKO paseep-
HYTH BaXHBIE ANR CTpaHbl paboTts!
no koHeepcun PHC.

3a rogel CBOEro CyLLeCcTs0BaHUsA
HWWP cran kpynHeiwwmm otede-
CTBEHHBIM Hay4HbIM LIEHTPOM, cne-
UuManmcTel KOTOPOro BbINONMHWIK
OrPOMHBI  O6BLEM  TEXHUHECKMX
pa3paboTok u npoeenu GpyHoaMeH-
TanbHLIE TEOPETUHECKUE UCCNeno-
BaHWA B Cnenylowmnx OCHOBHbIX
HanpaesneHusx:

— CWUCTEMEl KOPOTKOBOJSIHOBOW
CESI3M 1 CMCTEMBI CBA3KM MoHocdep-
HOMO ¥ METEOPHOTO PaCCeRHKA;

— CWCTEMBl pafuopeneinHom u
TpONOChEPHOKN CBA3K;

— CUCTEMbI CMYTHUMKOBOW CBA3W
W TenepaamoBeLLaHns;

— cO3paHMe  annapatypHbIx
KOMMAEKCOB 08 OCBOEHWMA OanbHe-
0 1 GIMXKHETO KOCMOCA;

— CHUCTEMBI M CETH 3DMPHOTO M
NPOBOAHOIO 3BYKOBOTO BELLLaHWA,

— TEXHUKA TENEBM3UOHHOIO BE-
LUAaHWA;

— CHCTEMbl KOMMBLIOTEPHOI 06paboT-
Ku MHOpMaLmm;

— OKOHe4Hoe 00opymoBaHWe CUCTeM
CBA3W C BO3MOXHOCTLIO obecnedeHus
3aLLMTEI MHGOPMaLAK;

— CTaTMCTMHECKOE YNNOTHEHWE KaHa-
NIOB CBA3M ¥ BOKOAEPHAA TEXHWKA;

— W3MEpWUTENbHan TexHwKa ans pa-
LOMOBELLAHWS W PAAMOPENENHON 1 CIYTHK-
KOBOW CBA3H;

— aHTEeHHas TEXHWKA [NA BCEX CMCTEM
pPannocBA3n W TENEpaanoBeLLaHns;

— pacnpocrpadeHue paauoBonH B
nuanasoHe dacrot or 300 kl'u po 50 My,

— WCCnenoBaHns TEXHMKO-IKOHOMM-
Yeckux Npobnem pasenTis PaanocBasn u
TenepasuoBeLLaHms;

— ynpaeneHwe wucnone3oBaHueM pa-
AMOHECTOTHOIO CNEKTpa;

— MexAyHapooHas AeATensHOCTE B
obnacTv paavo.

Mo kaxaoMmy K3 ykas’aHHbixX Hanpasne-
HWIA B MHCTUTYTE 3a rofbl €ro CyLecTso-
BaHWA BLINOSIHEHH COTHWM OpPWUIMHANBHBLIX
pa3paboTok, pesynsTaTel KOTOPLIX LWKMPO-
KO nybnvkoBanucb B OTEHECTBEHHBIX W
3apyBexHbIX Hay4HBIX XypHanax, a wH-
dopMaLmMa 0 HEKOTOPLIX 3aKpLITa A0 CuX
nop. MHorve ua 3Tmux paspaborok Buinu
OCHOBaHbl Ha OpMruHansHbiX usobpere-
Husix cnewuwannctoe HAWP, 3awmiieHHbIx
AaBTOPCKMMKW CBWAETENLCTEAMM W BHEL-
PEHHbLIX B OTEYECTBEHHOE XO03RAICTBO
CBA3M.

focynapcTeeHHbiMu 1 JIEHMHCKMMK
npeMmaMm Gbi OTME4YEHb! aBTOopPbI
48 pa3paboTok, NPUYEM HEKOTOpHIE He-
ONIHOKPATHO.
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ChopMUpPOBanUCh KPYMHBIE Hay4YHHIE LUKOML, M3 KOTOPLIX
Hanbonee W3BECTHLI LUKONbI aHTEHHOW TexHuwku (npodeccop
I. 3. AiiseHbepr), cnyTHukoBoi cBR3wn (npodeccop J1. A, Kan-
Top), obecneveHns uHbOpMaUMOHHON BesonacHocTy (QoKTOp
TexH. Hayk J1. A. KopoBkog), Tenesmpenus (npodeccop M, W. Kpu-
BOLLEER), KOAMPOBaHWA peqn (npodeccop A. A. Muporog).

Cneumanuctammu HUWP 6bin HanucaHbl OECHATKM HAyHHBIX
MoHorpaduii 1 CNPaBOYHWKOB NO pasHbiM BONpOCaM TeXHMKM
pPanMoCER3N 1 TENEPAAUOBELLAHNA 1 M3AaH PAL COBPEMEHHBIX
y4e6HMKOB MO NpeaMeTaM, M3yHaembiM CTYOEHTaMK WHCTUTY-
TOB. HaunHas ¢ 1949 r. MHCTUTYTOM BLINYCKaeTCH Hay4HbIv c6op-
Huk "Tpyaw HUWP". MhaeHas uenb m3paHua cbopHumka "Tpyabl
HUUP" — otpaxeHue Haubonee 3HaquuMbIx paboTr u nopaepxa-
HWE BLICOKOro HayuyHoro ypoeHs HWWP. Onyb6nukoeaHHble B
"Tpyaax HUMP" cTaTbi AEMOHCTPUPYIOT MCTOPWMIO CTAHOBNEHWA
WMHCTWUTYTA, 3Tanbi PasBUTUR PaaMo U ero cocTaensowmx, Gpop-
MMPOBaHME Hay4HBIX TEOPWM M NPAKTUYECKWE AOCTHMXEHWS
Hay4YHbIX KONNEKTUBOE M aBTOPHUTETHLIX y4EHbIX.

[lns noaroToeku COTPYOHUKOB (paspaboTymkos, wccnenosare-
nei) B MOCKOBCKOM TEXHUHECKOM YHUBEPCUTETE CBA3M M MHGOP-
MaTukm U B MOCKOBCKOM (h3WKO-TEXHWHECKOM WHCTUTYTE OTKphI-
Tl 6asoeble kadenpsl HUWP. Takim 06pas3om, cneumanucTsl uH-
CTUTYTA HE TOMbKO CO3AAI0T HOBYHD TEXHWMKY PAaAMOCBA3W W BELLA-
HWUA, ABNAIOLLYIOCH OCHOBOW MHGDOPMAUMOHHON MHGPaCcTPYKTYpbI
Hallel CTpaHb, HO TaKke CyLLEecTBEHHO oborallaioT TeopeTmye-
ckue 3HaHwa B 06nacTi paguoTexHuku n obLuel Teopum CBA3K 1

Ha Hawem caive

I'. Mapkouu. HoGeneBckuii poknapg

B. MEPKYIOB, r. Mockea

Hoﬁeneaa(an npemus utanesHuy I Mapkoww, ogHoin U3
E KNoYeasX Guryp, aKTMBHO BHEAPABLUIMX TEXHWKY Paamo-
CBR3M B Ha4Yane nepeon nonoewuHel XX Bexa, Obina BpyYeHa B
Aekabpe 1909 r. B nomelaemoil Ha peaakUMOHHOM MHTEP-
HET-CaliTe CTaTke BNepBLIE KPAaTKO WM3NOXEHO OCHOBHOE
copepxaHue ero HobGenesckoro BbicTyruieHws. B Hem oH |
NPEONOXKA CBOK TEOPWMIO PacnpOCTPaHEHWA 3nekTpomar- |
HWUTHBIX BOMH, ONpOBEpPras Teopmio agupHbix konebanwin
I fepua » Teopuio a3nekrpoMarHuTHoro nons x. Makceen-
na, paspaboTtaHrylo Ha ocHoee onbiToB M. @apanes. Kpome
CXEMBl NPUEMHO-NEPENAIOWEN CHUCTEMEI C KOrepepoMm B
npuemMHuke, byaro 60 UM n3obpereHHon, B mMarepwane
NPEACTABNEH HYePTEX rPOMO3AKOro 9NEKTPOMEXAHNHECKOTO
perektopa (BM), 3aMeHUBLIEro PTYTHEIN BENPAMWUTEND, HE
onpaegaewnil cebs B 3aKcnnyaraumm BMECTO KOrepepa.
Heckoneko Takux IML o npopan uranessckomy BM®. 3ror |
xe 3MI 6bin ycTaHOBNEH Ha neYasnbHO 3HAMEHWTOM
“Tutanuke”. Cratbs HaxomguTcs no anpecy <ftp://
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ten. 608-83-05

Npuem cTaTait: mail@radio.ru
Bonpock: consult@radio.ru

PAAMO Ne 1, 2010 0 1)

NepenaloT MX CReayoLLMM NOKONEHWAM YHEHLIX U MEDKEHEPOB.

ftp.radio.ru/pub/2010/01/ Nobdok.pdf>.

Ham nuuym...

B OBaXObl, B MapTOBCKOM 1 CEH-

TRGpPLCKOM HOMEpax XypHana 3a
NPOWNGIA rog, onybnMkoBanu aHkeTol v
npocunn Bac 3anonHWTL MX M NPUCHNaTh B
pegakuwio. MHorie YWTarenm He orpaHu-
YWAKCH NKLLL 3anonHeHeM Bnaika aHke-
Thi, 8 NpUCNany Ham eLLle u NUCbBMa € Nog-
pobHbIMKM OTBETaMI Ha BONPOCH!, @ Takxe
BbICKa3anin CEBOW NoOXenaHWws 1 MHEHWA O
XypHane.

NpwBoAKMM OTPLIBKM W3 HEKOTOPHIX
nucemM.

"Hoporue Opy3ss, sapascreyiire!

lMosgpaensio Bac ¢ 85-netmwem Hale-
ro XypHana, a a sallenm imye 1 scio bosnb-
Wyl apmmo paguoniobutened, paboymx
¥ CreyuanicToB, CBA38HHBIX C 3neKTpo-
HUKOH, NOCKONBKY BCE Mbl — Bally 4iTa-
TeNM M noYuTarenn.

HasbiBaio Bac gpysssmMy HeOapom
HECMOTPS Ha TO, 4To Apyx6a Hala HOCUT
€ MOE# CTOPOHb! OHOCTOROHHMIA XapaK-
TEP, MOCKONBKY HUKaKNX MPEANOXEeHUA OT
MEHR k Bam He nocTynano, § TOAeKO Mosfib-
3y10Cb Noa6pacsBaeMon uHGopMaymes
10 TEOPETUHECKON W NPVKNEOHON 3/1eKT-
POHUKE, 4TO NOMOraeT MHE M BCEM Ham,
nmobuTensM panvo, B HaLIeM TBOPHecT-
se”, — wanucan Banepuih AnexceeBuy
AneliHukoe 13 n. LUupoyaHka KpacHo-
napckoro kpas. — ...Mory Toneko koHCTa-
TUPOBATD, 4TO MHe B "Panmno” Hpasurcs sce
(HY, MM NOYTY BCE), BCE PYGPVKY Xu3He-

, Oaxe pexknama, 6Gnaro oHa He
CTOMb arpeccuBHa, Kak no NpUeMHVKY Wi
B Tenesn3ope, nbo 1 B HeH MOXHO noYepr-
HYTE KOE-Kakyl0 nonesHylw nAna cebs
MHHOPMALIO, XOTH NPESTOXEHNAMN B8 A
¥ He nonb3yock, lNpuopureraMy uHTepe-
COB CEeMYac RB/AIOTCS 3BYKOTEXHUKE, 3aTeM

MOBOAL! K Pa3MBILLIEHHMAM, "KOMALIOTepb!™
TOoXe He rnoxw, Tem Gonee wTo B cBOE
Bpems s cobupan no sawum nyGnvKaLmsm
"PK-86", KOTOPBLIA UCHPAaBHO IONMA, KaK i
Hanucaxo Gbino eMy Ha poady, HO Bedb
WHTEPECHO X Bbinol... He 6pearyio crars-
M LU HAYMHEIOLUMX, TaM CBOS NPenecTs:
"MbI BCE KOrfa-1o O MOIOOLIMUA 1 YyLilb
npekpacHylo Hecan”. BecsMa MHTEPECHL!
CTarby 110 UCTOPMKM passuTus paano, 6ro-
rpadneckme OYEpKY, PenopTaxu C Bbl-
craBok. B ofLyem, MHTEPECHO BCe TO, YTO
ONMUCHLIBAET KUITYHYIO PaanOmMObHTENLCKYIO
Xu3Hb. Paayer hakT HeuCToLWMMON haHTa-
31 HOBUTENREH 3NEKTDOHIAKIA HECMOTPA Ha
pasHoobpasHeRLne NPeanoXeHns OT fpo-
MBILLIEHHOCTH 110 FOTOBOH FPOAYKUMM. ..
Orpager akT Toro, 4T0 XypPHa T HaLl [JaBHO
newaraerca y Hac — 8 Poccuy (He HYyXHO
KOPMUTB 3arpaHuly, kak B Gbinble rogbl).
PagocTHo, 4TO Balla penakuus, a rakke
o00opyaoBaHve 1 COTRYOHMKK TUNOrpagvin
Aal0T BO3MOXHOCTL fepXare HaM B pyKax
Haw MPOAYKT™.

Anexcanpnp WeanoBuy MBawwmH w3
noc. Ceiimuan Marapanckon o6nactu
Hanucan: "Tak croXunoch B MOBI Xu3Hu,
HTO A HE OKOHYMA Hit BY3a, Hu TexHukyma,
HM paxe kypCoB Tenemactepos. Boem,
4YTO 3HA W ymelo, s 00nR3aH XxypHany.
XKypHan "Paauno”™ — BOT MOH y4urens v
HacraeHuk. Yuras yvknel crareil B pasae-
ne "Paauo” — HawuHaowmm”, nuitancs
MOHATS NPUHLIAN PaGOTL! PaOKONDUEMHN-
Ka, renesnaopa, MmarHurogona... JomxeH
OTMETHUTBL, HTO XypHan Bcerfa orau4ano
nogpoGHOe onMcaHue, ACHOE, AOCTYNHOE
U5 IOHUMaHKS 0B bACHEHE Uamnyeckmx
POLECCOB, NPOMCXOARALYMX B YCTPOH-
creax. ¥ ecnu BO3HMKaNW BOMPOCH! (0CO-

b. Crenarvosy, f. flanosky, BaneHtuHy v
Buxropy flekcutsim, H. Cyxosy... [a pas-
BE uX BCEX BCMOMHWLIE — TanaHTINBbIX
asropos HALUEIO xypHana, B CBOMX pa3-
pabortkax onepeansLLnX Bpems!. ..

Hanucan nuceMo, 1 kak 6yaro ¢ 6m3-
kum wenosekom noobuwanca. fa Bei —
Penakuus xypHana — TakoBbIMU U §iB-
NReTecs /19 MEHS 1, HaBepHO., /15 BCeX
wurarenei. Ycnexos Bawm, yTobei euje He
oOouH OECATOK fner pagosan wac HALY
xyprHan!™

HekoTopble u4uTarenw, Hanpumep,
B. B. HemunHoe w3 r. Tynel, npenna-
ralT "BO3POAMUTL YCAYTM NNaTHOWM KOH-
cynbTauwn’”.

Bauecnae MeaHoeuy BetrywHes 13
r. Hosouepkaccka npennaraeT "BBECTH
pyBpMKy No MOAEPHU3ALIMK COBETCKON W
MMMOPTHOMN arlnaparypu". HoesonsHo
MHOMO YUTaTENen BHCKa3anu NoxXenaxHms,
4106bl B XypHane nyGnMKoBammch CXembl
NPOMBILLNEHHOW annaparypel, B TOM 4MC-
ne MMNOPTHOM, BKNo4Yas MOBunbHbIE Te-
necoHsl.

TpuvaguatuneTHuin OMuTpuin Koxe-
mAKo 13 . EkarepuHbypra yxe aea ropa
HUTaEeT Hall XypHan w cobpan HECKONBKO
YCTPOMCTB, OnucaHHbX B "Paguno”. Omur-
pui cobupaetcs noeTOpUTE NPKMBop ANS
onpefeneHMa BbIBOAOB, CTPYKTYPBI #
KO3 puumeHTa nepenasu Toka TpaHau-
CTOpPOB, ONUCaHHLIN B cTatee C. MnbuHa B
¢eBpansckoM HOMEPE, MNOCKONBKY Y HEro
HaKONWNOCL "MHOr0 HEW3BECTHbLIX TpaH-
31CTOPOR", 1 BNOK MHAKKALMKU COCTORHUA
komneloTepa (asTop B. Kenexcawswnm,
"Pagwuo”, 2009, Ne 6), — "B yenom s 40BO-
neH ogopmneHuem xypHana u cobu-
pance 0POPMUTL NOAMMCKY HA CREeaylo-
upd rog” (2010 — npumesaHwe penak-
L), — NULLET OH.

Cnacwbo BceM uMTarensm, npucnas-
LWKM B peaakumio CBoM nucbma. Cna-
cuBo 3a Tennsie CNoBa, NO3aApaBNeHun

BUOEOTEXHMKE, M3MEDEHMA, MCTOYHMKY  OeHHO B Npownibie rogbl — Mo 3ameHe W noxenanuna. Yoaum Bam v ycnexoB Ha
nuTanuns. Boobiye Xe, npoyuTeiBalo BeCck  Aeraneil), Ha noMoLLs BCeraa npuxoammt  papuomobuTensckom nonpuile.
XypHan "OT KOpku A0 Kopku™. MHTepecHs!  asTopel nyonukauuii M KOHCYNbTaHTsl BCT 1 Ha CTPaHWLaX XypHana!
CTarhby 10 CBA3M, XOTH A HE PaarOCHopTC-  XypHana. H GnarogapeH asTopam XypHa- kol 2

MeH, TipuknanHas anekTpoHuka” pmaer na — B. lNonskosy, M. AkynuHnseay, Pegaxuws




UCcTOYHUK NUTaH

mac LA

perynupoBaHuem gna YM34
E. MOCKATOB, r. Taravpor PocroBckos o6/.

B

cTarbe BHUMAaHMIO YWTarenei npepnaraeTca onWucaHue

MMIOYNbCHOIO MCTOYHMKA NUTanus, obnapaouero cnocobHoOCTLIO K
noyTH AayKpaTHOi KpaTKkoBpeMeHHON neperpy3aKe no Toky 6ea cpa-
OaresiBannsa 3awuTel. HoMuHanbHas MOLYHOCTL MCTOYHMKA npayno-
napHoro HanpskeHusa 2x 50 B pasra 200 Br, 410 BnonHe AOCTaroy-
HO ONS NUTaHus cTepeoycunurenedi moujHocrTeio o 70...80 Br B

Kaxgom U3 Kananoa.

| | na sHeproobecneveHus ycunutenei
/ . MOLHOCTH 3BYKOBOIA 4acToThl (YM34)
LWMPOKOe pacnpocTpaHeHue nony4yunu
WUMMYSLCHBIE MCTOYHUKM NuTaHus (UAN).
Takue WM pomkHel imeTs Beicokwia KN,
ofecneyneare NOCTOAHCTEO BbIXOOHLIX
HaNpsHXeHWid BO BCEM WHTEpBane TOKOB
HArpy3kKn, copepxars 3¢p¢eKTUBHYIO 3a-
WMTY OT 3aMblKaHuii ¥ Meperpysok Ha
BbIXOQ€, UMETE Manbie NYNbCALMM BbIXOM-
HOro HanpsxeHwa v obnapate ManbiMu
maccoii u rabapwramun. Kpome Toro,
Takve MM oBeiHo momkHe! pabotaTts Ha
yacToTe npeobpazoBaHna He TOMBLKO Bbl-
we avanas’oHa 3BYKOBbIX 4acToT, 4To0bi
NONb30BaTeNb He ChbIWAN NOCTOPOHHWE
3BYKM, HO W BbILLE MONOCHLl 4acToT YM34
ON8 NpenoTePAaLLeHNs UHTePMOOYNALMA B
yCUnuTene Ha ynsTPasBYKOBOR 4acToTe.
Mpy BKMIOYEHUN HEKOTOPbIE BUbL! HAr py3a-
K1 CcrnocoBHbl KpaTKOBpeMeHHO noTpeb-

naTE GoNsLIKIA TOK, NPEBLILLAIOLMIA HOMK-
HANbHYIO MNOTpebnaemMyldo  MOLWHOCTh
eaBoe, noatomy WM ponxeH Buiaepxu-
paTb 3T0 De3 cpabaTeiBaHus CUCTEMbl
3a1WTEl OT Neperpyskum rno Toky.
MNpuHumnuansHas cxema WAMN nokasa-
Ha Ha pMc. 1, a $OTO M3rOTOBEHHOTO
YCTPOWCTBA NPeACTABNEHO Ha PUC. 2.

OcHoBHEIE
TEeXHUYECKHE XapaKTepPUCTHUKN

Hanpaxenwe nurawouei
CEeTV NepemeHHOro Toka,
B8 o b g L 220 (+15...—20 %)
Yucno ¢as nuralowen certu
nepemMeHHoro Toka .
YacTota nUTaIOLEro Hanps-
sweHus, My
Yacrora npeoBbpazoeanus, kil
MocrosHHoe cTabunuanpo-

BaHHOE BLIXOOHOE Hanps-
xeHve, B
HomuuaneHas MOWHOCTb
Harpy3kn NCTOYHWKA NUTa-
Hus, BT
MakcumansHas KpaTKOBpe-
MEHHaA MOLLHOCTb Harpya-
K1, BT
MakcumMansHelil TOK OOHOrO
Bbix0ga, A, He Gonee
MuHUManbHBIA TOK 0OAHOMO
BbIX0Aa, A, He MeHee
AMAAMTYHAA nynbcauuii Bei-
XOOHOro HanpsxeHus, mB,
He Bonee
MakcumaneHeliin KNG npu
HOMUWHANBHOM MOLUHOCTI
Harpysku, %
OwanasoH Temnepartypbl BO3-
ayxa npy pabote NCTo4HW-
Ka nutaHus, °C
MakcumansHas
Bo3nyxa, %

BnaXxHOCTb

CuHTe3 Cxem, pacHeT KOMMOHEHTOB u
PUCYHOK NeYaTHOW nnaTkl 3TOro UCTOYHU-
Ka nuTaHvs npueegeHsl B [1].

Harpyska kaxaoro ebixopa VAN gonx-
Ha notpebnate Tok He MmeHee 0,3 A ons
obecneyeHns HOpPMansHOro QYHKLMOHW-
pOBaHWUA OPOCCens rpynnosoi ctabunm-
3aumu L1. MHorve cospemeHHele ycuni-
Tenu MOLLHOCTY 3BYKOBOW 4acTOThl no-
TPebNAIT B pexumMe OTCYTCTBNS BXOAHO-
ro curHana npumMepHo Takoi Tok. Ot-
CYTCTBME Harpy3ki Ha OHOM U3 BbLIXOA0B
W sBnseTca HelTaTHeIM pexumom. Ot
aroro komnoxeHTel MWIN He BeidgyT n3
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Puc. 2

CTPOst, OAHAKO NPY NOAKNIOHEHUWN Harpys-
KM K OHOMY W3 BbIXOO0B HanpsXxeHue Ha
Heil CYLLIeCTBEHHO CHM3WTCH, a Hanpsxe-
HWE HA OPYroMm BLIXOOE HAa CTONBKO Xe
so3pacter. OT4aCcTM NPUYMHOIA STOro
Gyner HapyleHve npouecca nepepac-
npeneneHns HanpsxeHwin apoccenem
rpynnoBoii crabunmaaumm L1.

Ha3sHauyeHue KOMNOHeHToB
" X 3aMEHb!

BcnomorarensHbliil CTtabunvanpoBax-
HbIA NTIMHEMHBIA MCTOYHWK NUTaHWA C Napa-
MmeTpudeckumMm crabunusatopom obpa-
3yloT komnoxenTel C1, C2, C5, R1, T1,
VD1—VD5, VT1. lNocTosHHOEe BbIXOOHOE
HanpsxeHne 3TOro BCNOMOraTensHoro
MCTOYHMKA AonXHO ObiTk B Npegenax
14...16 B.

Peanctop R1 3apaer Tok yepes crabu-
nutpoH VD1 napameTpuyeckoro cratvnm-
3aTopa.

Tpanchopmatop T1 ofecneumsaer
ranbBaHWYEcCKylo pPasBA3Ky Mexay nu-
TAIOWeR CeThi0 M 3a0aK0WUM reHeparo-
pom. 3TOT TpaHChOPMATOP PACCHUTAH HE
NoAKNIoHeHne K CeTu NepemMeHHoro Ha-
npsxxeHua 220 B (50 Mu), wmeer mow-
HOCTbL He MmeHee 7 BT M nepemexHoe
HaNPAXeHUe Ha BTopuHHON oBmoTke npm-
MepHo 26 B.

Tepmopesuctop BK1 orpaHvymeaer
MMNYNLC TOKA 3apRaKM KOHOEHCATOPOB
C22, C23, C25, C26, C29, C30 Bo Bpems
BmoveHns WAMN. OH ponxed obnapate
otpuuarensHeim TKC, conpoTtuenenvem
150M npy komMHATHOW TemnepaTtype
BblAepXWBaTb NPOTEKaHWE NOCTOAHHOMD
Toka oo 3,15 A.

Bapuctop RU1 HeoBxogvm gna 3awm-
Tel koMnoxeHrToe VKM ot uMmnyneca Ha-
NPSOKEHWS, KOTOPBIA, Kak NoMexa, MOXeT
NPUIATY U3 NUTAIOLLEI CeTu.

BuinpsMuTens CETEBOr0 HanpPaXeHWs,
BbINONHEHHBIA Ha guogHoM mocTte VD10,
HarpyxeH GUNLTPOM Ha KOMMOHeHTax
C22, C23, C25, C26, C29, C30. Peanc-
Topbl R10 1 R11 paspsaxaloT koHgeHcaTo-
pbl ¢puneTpa nocne Toro, kak VAN Gyoer
OTK/ONEH OT NUTAIOWEN CeTu.

Ha kxomnonenTtax C3, C4, C12, C13,
C16, C17, C19, C27, C28, C32—C34,
C37—CA40, L1, L3, L4, R17, R18 n VD6—
VDS BbInOnHeH BbIXOAHOW BHINPAMUTENE
CO CrnaxuBalowmmM NyNseCalun Tpexkac-
KagHbiM GUNLTPOM C ORYXOBMOTOHHBIMUW
npoccensmu L1, L3 wm L4.

lNneHo4Hble koHpgeHcaTopsl C16, C17,
C32, C33, C39 v C40 wyHTUPYIOT NO Bbi-
COKOWM 4aCTOTe OKCMOHbIE KOHOEeHCaTo-
pbl, HTO NO3BONSET YBEeNM4MTb KOaddu-
LMeHT CraaxuWBaHusa NynbCauMid BblXOA-
Horo ¢uneTpa WM. Kepamuyeckne koH-
pexcatopel C3 u C4 moryr HemHoro
YNyHWwnTs GOpMy HarpysoHHoi xapakre-
puctukn WWM, Ho yxypwat ctabunuaa-
LMIO BbIXOOHBIX HanpsxeHu. EMkocTs
BTUX KOHOEHCATOPOR HE A0KHA NPEeBbl-
watek 0,047 Mk®d, vHa4Ye BO3MOXHO Ca-
moBo3byxaeHve npeoBpa3zosatena. Mo
BO3MOXHOCTW KOoHpeHcaTopel C3 n C4 nyu-
L€ BOBCE He UCMOoNb30BaTh.

Peauctopbl R17 v R18 wcnonusior
GYHKUMIO HE OTKNIHAEMON HArpysku
WM, kpome TOro, oHW Pa3PFKAT KOH-
AEHCATOpbl TPEXKACKaOHOro BbIXOOHOTO
duneTpa.

Komnowentel C6, C7, C11, C18, C35,
L2 obpasyior GuneTp, NPensTCTBYIOWMIA
NPOHWKHOBEHWIO B NUTAIOLLYIO CETb BbICO-
KOYaCTOTHBIX Nynkcauuid, BoipabaToieae-
MbiX UMMYSbCHLIM NpeobpasoBaTtenem.
BrnoueHHble mexay $GasHbiM 1 HYNeBLIM
npoeogamu kKoHgeHcatopel C11 1 C18
cnyxat ans cHwkeHus anddepeHymans-
Hbix Nomex. [ns nopasneHna cuHGasHbix
nomex Heobxoommel koHpexcaropsl C6,
C7unC35.

3apalolmnii reHepaTop BbINONHEH Ha
BbiCOKO4acToTHOM LW KoHTponnepe
DA1 ¢ uensamu 068a3ku. BeixOQHOA Kac-
Kaj KOHTponnepa CneuvansHo Crnpoek-
TWPOBaH Tak, 4TO0 Mukpocxema DA1 pa-
6oTocnocoBHa Npwu Harpyske ¢ em-
KOCTHOW peakywen. MNutaHwe TpaH3u-
CTOPOB BLIXOOHOIO KACKafa KOHTponne-
pa, COeAWHEHHbIX MO MNONYMOCTOBOW
Cxeme, MocTynaer CO CriaaXwuBalowero
RC-¢punbTpa, BLINONHEHHOrO Ha KOMMNo-
HeHTax C20 n R9. BuiBog 4 KOHTpONnepa

DA1, npegHasHayeHHBI AN CUHXPOHU-
3aLMM  HECKONBKUX MUKPOCXEM, He
vcnons3oead. Tak Kak BHyTpeHHee CO-
NPOTUBNEHWE 3TOMO BXOAA MUKPOCXEMbI
Marno, BbiBOg, 4 COBOMHATL C 0BLWMM Npo-
BOAOM He cnenyer.

Peawctop R3 v koHpewcatop C9 3a-
£aloT yacToTy npecbpasoeanHus. OT emko-
CTn koHpeHcaTtopa C9 s3asucuT gnutens-
HOCTb nays (dead time) B nocnepoBatens-
HOCTU WUMMYNbLCOB. YeM Bbllle eMKOCThb,
Tem Bonblue AUTENsHOCTL Nay3bl MexXay
VMY NbCAMMW.

Pesuctopel R2, R4 n R5 cocraBnsior
AennTesb BLIXOOHOTO HANPSXeHWs OAHO-
ro kaHana WM. O1 nonoxeHws gBuxka
noacTpoeyHoro pesucropa R4 3asucut
HanpsXeHne Ha UHBEPTUPYIOLLEeM BXxoae
ycunutens curHana owwubxwv (Boieog 1
Mukpocxemel DA1), BCTPOSHHOIO B KOHT-
ponnep DA1, v B uTore — wWKWpuHa UM-
NyNbCOB, BhipabaTbiBaeMbix 3a0aI0LLMM
reHepatopoM. AYX ycunutens curuana
owwmbku chpopmMupoeaHa yeneio O0OC u3
anemenToR C15, R6 v RB. EMKOCTL KOH-
neHcartopa C15 He porpkHa CyLLeCTBeHHO
npeewilwate 1000 nd, Tak kak MHaqe 3Ha-
YUTENbHO BO3PACTYT NyNbCaLMK Hanps-
*eHns Ha Harpy3ke WWI. Konpewcatop
C8 nopaenseT nynscaumm obpasuosoro
HanpsxeHws +5,1 B (BuiBog, 16 koHTpON-
nepa DA1), nocTynaiowero Ha HemHeep-
TUPYIOWWIA BXoA ycunuTens owubku
(BeiBOD, 2 MUKpOCxembl DA1). KoHgeHca-
Top C10, nooxnioveHHulW K BeiBOgy 8
mukpocxembl DA, oBecneuvieaeTr mar-
KWIA 3anyck yCTpoucTea. Kepamuyeckue
konpeHcatopbl C21 v C24 ¢ H13KoM BHYT-
peHHei MHOYKTUBHOCTEIO CHMXAKT YpOo-
BEHb BbICOKOHACTOTHBIX MYNbCALMIA Ha-
NPSXEHWA NUTaHWA 3aaloLlero reHepa-
topa. C ewieogoe 11 u 14 koHTponnepa
DA1 umnynbCbi 4epes koHpeHcaTop C31
nocTynalT Ha nNepBuuHYio OBMOTKY
cornacyiouero TpaHcdopmaropa T2, Ko-
TOpbIA ransBaHWHECKW pPasessLiBaeT 3a-
JAILMIA reHepaTop U KOMMNOHEeHTLI Npe-
obpaszoearens.

Owoppl LWoTtkn VD11—VD14 3awm-
LAIOT TPaH3WMCTOPbI BLIXOOHOMO Kackana
koHTponnepa DA1 or npobos obpaTHbiM
HanpsbkeHvem 3[C camovHAyKUuMKM nep-
BU4HON OBGMOTKM WMNY/BCHOIO TPaHC-
cdopmaropa T2.

Peauctop R21 npeobpasyeTt umnynbob
TOKa, BO3HMKAKOWWME BO BTOPWHHOW 06-
MoTKe TpaHcdopmatopa Toka T3, B uM-
nynbCel HanpspkeHws. Konpencarop C41
CTNaxuBaeT MMNYAbChl HANPRXEHUs Ons
npegoTepalieHs cpabaTteiBaHua No KX
amnnutyge cuctembl sawuntel MWMN ot
neperpysku.

Ha owopax VD17 u VD18 cobpaH Bbi-
NPAMUTENb, HA KOTOPbLIA BO BpeMs nepe-
rPY3K1 NOCTYNaT WUMMNYNLCHBIE CUrHa-
nel. Konpencatop C36 crnaxveaer Bbi-
NPSMIIEHHOE HanpskeHue, kKoTopoe mno-
CTynaeT Ha NoACTPOe4HbIN pesucTop R12.
3T0T pesncTop HeobxooMMm ONA TOYHON
yCTaHoOBKUW nopora cpabartelBanna cucre-
Mbl, 06ecneYMBaoLLero 3almTy oT nepe-
rpy3ku No Toky. C gBuxka NOACTPOEYHOro
peauctopa R12 HanpsxeHve curnana
cpabaTsiBaHWA 3aWunTel MOCTYNaer Ha
RC-pwnsTp, BEINONHEHHBIA Ha SNeMeHTax
R7 1 C14. ®unsTpoBaHHoe HanpaxeHue
nogeoasT K BelBoay 9 Mukpocxemel DAT,
Hepes KOTOpbIA NPOUCXOOMT ynpasneHue
380a10LLMM reHepaTopOM.




Hemndupyroulas Lenk M3 KOMMNOHEeH- Peauctopul R13, R14 3ameanaioT npo-  pbl R15, R16 paspaxaloT emMkOCTH 3a- 11
Toe C42 v R19 nopaenser konedarenesHele  UeCCh Nepeknio“eHus TpaHancTopoe VT2, TBOP—WUCTOK KIKOYEBLIX TPaH3uCTOpOB
NPOLIECCH HA BTOPUHHOI 0BMOTKE TpaHe- VT3, 4To HeoBXoaMMO ANA Npeaynpexne-  AJ1s Toro, 4ToObl Nocne npekpatleHvs no-
dopmartopa T4. HWR NoTepK KX yNpasnaemMocTy. Peancro-  CTYNNeHWs HanpsXeHWs oT 3a4aI0Wero
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Puc. 4

reHepaTopa TpaH3uCTOpbl BOWW B CO-
CTORHWE OTCeYKW.

Crabunutponsl VD15 1 VD16 cnyxart
ONA npegoTepalleHus npobos nepe-
KNIO4aTesbHbIX TPAH3UCTOPOB OT Heony-
CTUMOrQ MOBLILWEHWA HanpsXeHus 3a-
TBOP—WCTOK BO BPeMs 3apRaa eMKocTel
3aTBOP—CTOK.

BawwrHeie guogel VD19 u VD20 orpa-
HUHUBAIOT aMIIUTYAY WMMYNbCOB Hanps-
wenvs 30C camoMHOYKLMK NepBUHHON
obmoTku Tpatcdopmatopa T4 no yposHs,
npy KOTOPOM MEepexniovYaTentsHsle TpaH-
3UCTOPLI He BLIRAYT U3 CTPOS.

“Wl(al.tﬂﬂ BENKOYEHHOro COCTORAHWMA
WWUM esinonHeHa Ha ceetogmope HL1 ¢
aafaiolmm Tok peauctopom R20. MNpea-
NOYTUTENBHO, YTOBL! LBET CBeYeHWs CBe-
TooMoaa Bbin CUHWIA UNK 3eNeHbIA.

KoHcTpykums u netanm

raGaputbl MnaTtel C YCTAHOBNEHHLIMUK
neransmu — He Gonee 205x175x35 mm.
OHa naroToeneHa ua GoNLrMpoBaHHONO C
CTOPOH CTEKNOTeKCTONMTa TONLm-

Hol 1,5 MM. YepTex neqaTHbIX NMpoBOa-

HWUKOB M pacnonoxeHue anemeHToB Ha
nnate nokasadHbl Ha puc. 3 ¥ puc. 4 (B
yMeHblleHHoM Mmacwrabe) cooTBercT-
BEHHO.

HOJJ. KOMMNOHEeHTamMK 3a0a10LUero rede-
PaTopa HYXHO OCTaBuTk (GONLrY He Bbi-
TPaBNEHHOMW, OHA BLINONHUT (QYHKLMIO 3K-
paHa, SNeKTPUHECKW MOAKMIYEHHOro K
Buiogy 10 mukpocxembl DA1. Bece npo-
BOOHWKM C LIENKIO CHKEHWR 3NeKTpOMar-
HUTHOrO M3ny4eHus Cnepyer BLiNONHATL
MUHWUMANEHO BO3MOXHOW ANIVHbI.

Pastembi X1 (Bunka) u X2 (rHe3na) ans
MOOKMIOYEHUA BXOAHBIX M BLIXOOHLIX Lie-
ner MOXHO 3aMeHUTb APYrMMn — C Npwu-
KUMamMK A8 NPoBOAOB WK € GuKcaumei
BWHTaMK, BNpoYem, MOXHO M OTKA3aTbCA
OT HWX

C uensio cunxeum BbICOTHI YCTPOMCT-
Ba cnepyer Beifpatk ceresoil Tpancdop-
matop T1 maneix rabapuros.

Mukpocxemy koHTponnepa DA MoxHO
YCTAHOBWTE Ha NNaTy B L@HroBoi nasenv
TRS-16 ¢ yenbio OBNEr4YeHWs 3ameHbi
ak3emnnapa. Konpexcatopel C20 u C24
cnegyetr MOHTWpOBaTk BGAW3K OT BbIBO-
pos 10 u 15 mukpocxembl DA1. Mukpo-
cxemy K1156EY2P (kopnyc 2103.16-1)

MOXHO 3amMeHuTs apyrmmn — UC1825,
uC2825, UC3825 unm K1156EY2 (kopnyc
4121.16-3).

Tpausuctopel IRFP460 (VT2 w VT3)
sameHseMbl npubopamn STW20NK50Z,
IRFP460A, |IRFP460LC, IRFPC60,
STWI15NK50Z, SPW20N60C2 wunu
SPW20N60S5. Kaxabiit 3 aTux TpaH3uc-
TOPOB HeoBx0mMMO 3akpenuTs Ha oT-
AenbHOM TennooTBoge ¢ NNnowiaabio
NOBEPXHOCTU He MeHee 70 cm?. Mpy MoH-
Taxe NonynpoBOAHWMKOBLIX NpuBOpoB Ha
TennooTBOAbLl XKeNnarensHo MNPUMEHSTh
KpemHuiiopranvyeckyilo nacty KINT-8
rOCT19783—74.

Pefpa unu WibIpy BCex TennooTeoaoB
HeoBx0aMMO OpUeHTWpOBaTL BAONb Me-
peMelueHns NOTOKOB Bo3gyxa. Ecnwm
paboyee NonoxXeHue NNaTh FrOpU30HTANb-
Hoe, To pebpa crneayeT OpPMEHTUPOBATHL
nepneHamkynspHo nesatHoi nnarte. MNog
TennooTBOAaMW B NNnate BEINORHEHb
OTBEPCTVA ONS YNYHLEHUA LMPKYNALMi
BO34YyXa.

Avonsl KO212A (VD2—VD5) MOXHO
3aMeHuTb MIOBEIMKY  aHanornyHbiMM C
MaKCHMManbHEIM 0BPaTHBIM HAMPAXEHWU-
eMm He meHee 100 B 1 makcvmansHbiM




TOKOM B MPAMOM BKAIOMEHUN HE MEeHee
1A

Hanpspkerve crabunuzaumn ctabunmnt-
pona BZX79-C15 (VD1) — 15 B, ero moxer
3aMeHnTb ogmH K3 npubopoe KC215X,
KC509A, KC515A, ZY15, 1N5352B.

TpaHauctop KTB17T (VT1) HeoBxoom-
MO 3aKpenuTh Ha TennooTBoAE C CyMMap-
HO NNOLWAOBIo OXNaxagaioLell NoBepxHo-
cTi He meree 20 cM’. BMECTO HEero MOXHO
npumeHuTs KT819rM, 2TB0BA, KTBOBAM,
KT80BEM v KT864A.

B noamumn RK1 moxHO wcnons3oBaTh
TepmopesucTopsl 15SUS0M, MZ72-12RM,
MZ72-18RM, MZ72-20RM, MZ73-12RM,
MZ73-14RM, MZ73-18RM unu aHanorusy-
Hele conpoTueneHrem 15 Om. B 6noke —

papucTopsl V471U, JVR-14N361K,
JVR-14N391K, JVR-20N361K  wnu
JVR-10N391K.

OkcuoHbie koHgeHcatopel C1, C2,
C12, C13, C19, C22, C23, C25—C28,
C34, C37 u C38 — manorabapuTHble Um-
noprHele, ¢ obknagkamy M3 anoMUHKA.
MneHo4Hule koHgeHcaTopel C16, C17,
C29, C30, C32, C33, C39 1 C40 — rpynnbi
MER. LUyHTupywouwme koHageHcaTopkl, no
BO3MOXHOCTH, OOMXHE 0Bnagats HU3KW-
MW NOKasaTensMin BHYTPeHHero conpo-
TUBNEHWUA W NapasrMTHON MHOYKTUBHOCTH.

KoHpeHcatopsl C8—C10, C14, C15 u
C31 — manorabapuTHble KepamuHeckue
K10-17, a C20, C21, C24 — K10-47.
XenarensHo, ytoBel koHaeHcaTop C9 Gein
u3 TepmocTabunsHoil rpynnel TKE (M750,
M1500).

MocTosHHbie peauctopsl R1, R2, R5—
R11, R13—R18, R20, R21 moxHO npyme-
HUTL Mmobeie s MJTT, C2-22, C2-23 unn
P1-4. Peauctop R19 mowHocTeio 5 BT
nonxeH Bbite Ge3bHAYKUMOHHBIM. [logo-
cTpoesHbie peauctopsl R3, R4, R12 —
CIN3-19a oreyecTBeHHOTO NPOM3BOACTEA,
a U3 UMMOPTHLIX MOXHO PeKoMeHnoBaTh
ux aHanory ¢pupmel Bourns.

Cvnosoit MMNYNLCHBIA TpaHcdopma-
Top T4 BLINOAHEH HA MarHUTONpoBOAE U3
OBYX CROXeHHbIX BMecTe konew ks dep-
puta 2000HM1-A unm 2000HM1-17 Tvno-
pasmepa K38x24x7. PacyeT paHHOro
TpaxcdhopmaTopa Bbin BLINONHEH C NOMO-
w0 nporpammel Design tools pulse
transformers [2]. lNporpaMma UMeeT uH-
crannatop obbemom B34 kB w paBoto-
cnocobHa B ONepauuoHHbLIX CUCTEMax
Windows 98 SE, Me, 2000, XP, 2003, Vista
wnm Bnaropgaps Wine moxet GuiTe 3any-
weHa B Linux openSUSE, Mandriva u npy-
rux nonynapHbix gucTpubytmneax. Cnpas-
Ky no nporpamme B dopmare pdf, o6be-
mMom 246 kBaiiT, MoxHo nonyuuts w3 [3].
C yyeTom QriOKTYaLUU NapaMeTpoB Mar-
HUTOMPOBOJA B CBA3U C U3MEHEeHUeM
TEMMEPATYpLl, 8 TAKXE CTapeHnemM Mare-
pvana ero MarHuTHas MpoHWLaeMoCTb
npuHsTa pasHoid 1800, a addexkTneHan
vHaykums — 0,1 Tn. MNepBuyHas obmoTka |
coctoMT wn3 70 BuTkKOB nuTueHgpaTa
N3O 84x0,1, a BTopuyHas obmotka I,
VMEIOLLEs OTBOA OT CepeauHbl, COOEPXNT
37+37 BUTKOB TOYHO TAKOIO Xe NuTueHa-
para.

UmnynecHeit TpaHcdopmatop T2 Bbl-
nonHeH Ha maruuTtonposoge T1605 wa
matepuwana CF196, CF101, CF138 wnu
CF195 npoussoactea COSMO FERRITES.
Bce Tpu ob6moTkM TpaHcdopmaTtopa Co-
nepxat no 40 BATKOB MpoBOga OMamer-
pom 0,4 mm. Mexay obmoTkamu cneayer

NPONOXWUTh HECKOSILKO CNOEB Ka4eCTBeH-
HOM M30NALMM.

Jatyuk, B KkayecTBe KOTOpPOro npw-
MeHeH TpaHcdopmaTop Toka T3, Beinon-
HEeH HA MarHUTONPOBOAE, aHAaNorMYHOM
ons T2. MepeusHas obmoTka, Hepes
KOTOPYIO NpOTeKaeT KOHTPOAUpYembii
TOK, COCTOMT M3 OHOro BUTKa NpoBoga
M TP ceuenuem 0,18 mm? BropudHas
(c oTBOOOM OT CepeawHbl) COCTOMUT U3
106+106 BMTKOB NpoBOAA OWaMETPOM
0,27 Mm.

[Byx06MOTOUHBIA CUMMETPUPYIOLIMGA
ppoccens L2 certeBoro ¢unktpa Bbinon-
HEeH Ha marHuTonposoge T1605 n3 dep-
puta CF101, CF138, CF195 unn CF196.
Obe o6moTKn HamoTaHbl B gBa nposopa
mmamerpom 0,8 mm, oHv cogepxat no 12
euTkoB. lMpoBog BuIGMpaloT uexogn ws
obecneyeHns BLICOKOrQ HanpsxeHus
npobos waonaumv — NINWA, N3NWO,
M3T-200-1 v MHOrOXMIBHBIA NPOBOA
MITD aKBMBANEHTHOTO CEHeHWs.

OeyxobmoTouHbie apocceny L1, L3 m
L4 BeINOAHEHE HA MarHUWTONpPOBOAAX,
COCTaBNEHHBIX N3 ABYX CMOXeHHbLIX BMe-
cre koney w3 MO-nepmannos MI-140
Tvnopasmepa KM24x13x7. O6moTkM Ha-
MaTbIBaIOT OOHOBpPEMEHHO B [Ba NPOBOAA
Ha MarHUTONPOBOA, KOTOpHIA Npepsapu-
TeNbHO MNOKPLIBAKOT CROEM M30MAUMK U3
TednoHa, Mainapa wnu naecaxa. Npoeon
obmoTok gpomkeH ObiTe guamerpom
1,2 MM, a mapka nposopa — MN3aT-200-1,
N3aNkKo, N3TBM, N3TB-2 unn N3TB-1.
INpoBoga aTHX Xe Mapok, eCnuv He CKasaHo
WHOE, MCMOML30BaHLl AN U3rOTOBNEHWR
acl;rﬁnbnux MOTONHbIX WM3OEnvidA OaHHOro

WUmnynecHele avoast KA522A same-
Haembl apyrumn — 1N4148, 1N4933,
1N4934 v BAGD4.

Ovoaosl 2[02999A (VD6—VDY) MoxHO
3aMeHUTb APYrMMK C ManbiM BpemeHem
nepexkmiovenns — 2029906, KO2991A
vnn 202997A. 3tu guopgkl cnegyer
3akpenuTs Ha obuiem TennooTeoAe nno-
waako 100 cm? yepes cniogsHble U3ons-
LVOHHBIE NPOKNAaKU MAW, HTO Npeanoy-
TUTENbHO, Ha OTAENLHBIX TENNOOTBOAAX C
nnowagsio kaxnoro no 25 cm® 6es npo-
KnagokK.

SawmtHbie anoasl 1.5KE250CA (VD19
1 VD20) MOXHO 3aMeHWTb npuBopamu
1.5KE300CA unu 1.5KE350CA.

Bmecto gmopoe 1N5819 (VD11—
VD14) ponyctumo npumenats 1N5822
wmn MBR160.

Ceeroamon KUMM15P20-C1-MN5 (HL1)
MOXHO 3aMEeHUTb ogHuUM wu3 npubopos
TLCB5100, VLCW5100, TLWW8600,
TLWB7900, VLWW3900.

HanaxwuBaHwe

Mpyu HanaxwBaHWW BaXHO BLIMNOMHATH
npaewna TexHyku 6e3onacHOCTH, Tak Kak
Ha komnoHeHTax WWIT npucyTcTBYIOT
OnacHkIe A8 XU3HW HanpskeHus. Jliobbie
perynupoBku gomiHel ObiTe NpoBeaeHb
nocne oTknioseHus MAN v paspagki KoH-
[EHCaTOPOB.

BHavane Bce OBWXKM NOOCTPOYHbLIX
pPe3nCTOPOB CreayeT YCTaHOBWUTL B cpea-
Hee nonoxexve. lNepesiM OENOM HYXKHO
YAOCTOBEPUTLCS, HTO NPY HOMUHANBHOM
HanpskeHun nuTaloweid cetn 220 B no-
Tpebnsembiii UAM Tok He Byper cyile-
CTBEeHHO NpeBbiwatsk 70 MA. [lns 310ro Bo

BxoaHyio uens WM Hano BkmouuTb Mun-
nuamMnepMeTp v nameputs notpebnse-
Mblin TOK. Ha pesynkTat nsmepeHwii enus-
€T peakTUBHLIA TOK, NoTpebnsemMslil KOH-
pencaropamu C11 1 C18. Yrobbi He nony-
4YUTE 3aBbILIEHHOE 3HadYeHwe noTpebnae-
moro UM Toka, aTw gea koHgeHcaTopa
HYXHO BpeMeHHO oTCoeauH1TE OT
YCTpOICTEA.

Ecnn  m3mepeHHblil TOK HaMHOro
Gonblwe 70 MA, cnepyer HemepnedHo
BbIKTIO4MTE MWUM 1 uckaTe owwnbky B
MOHTaxe 1N HeuwcnpaeHoie KOMMNOHEeH-
Tl npecBpasoearens. MNoBLILLEHHbIR TOK
MOXeT ﬁblTb Bbl3BaH Heﬂ.OCTaTO'iHOIFI
ONUTeneHOCTEIO nay3bl Ha Hyne B
WMNYBCHON nocnegoBaTensHoOCTH,
BbipabaThiBaeMOoin 3a0a0LLUM reHepaTo-
pom. Mpu aTom oba neperioyaTenbHbIX
TpaH3ucTopa VT2 u VT3 0gHOBpEeMEHHO
KpPaTKOBPEMEeHHO OTKPBITH W Yepes HUX
npoTekaeT CKBO3HOW TOK, KOTOpLIA
MOXEeT MPUBECTU K UX Neperpesy 1 pas-
pyweHuo. Opyrvm (akTopoM nosbille-
Hus notpebnsemoro UWIM Toka moxer
0OKa3aTbCH HegoCTaro4Ho BbICOKAsR
WHAYKLUMA HACHILEHUA MarHMronpoeoga
uMnynecHoro Tpawncdopmartopa T4. B
aToM cnyyae Heobxogvmo nwbo same-
HUTE MarHUTONpoOBOAO, HHﬁO nepec4un-
Tarb 06MOTKM.

Crnepyowym warom HeobxogmMo ¢
noMoLLLKD pesuctopa R3 ycraHoBUTHL
yacroTy npeoBpazoBarua B 70 k'u. Kowxr-
PONBHOE U3MEPEeHUe Nepuoa UK 4acTo-
Tl NPOLLE BCEro OCyWecTBuTk OCLMNNIO-
rpagom UK HaCTOTOMEPOM.

3arem, NoaKMoHUB K KaXAOMY BbixOoay
WM no akevBaneHTy Harpy3kn CONpoTUE-
neHvem 25 OM 13 OCTEeKNOBaHHLIX pesv-
CTOPOB MOLLHOCTLIO He meHee 100 Bt vin
HUXPOMOBBIX CrVipaneil HarpesatenbHbiX
aNeMeHTOR, PEerynupoBKOK NoacTpoeY-
HbIM pesucTopom R4 pobueatoTcs nonyye-
HWA HaNpaXeHWsa Ha Kaxaom W3 BbBIXOOO0B
WU no 50 B.

Janee oTcoepuHAIOT NpeXHe SKBMUBa-
NEeHTbl HATPY3KW W NOAKMOYAIT Ha WX
MECTO HOBble C COMPOTUBIIEHWEM KaXa0-
ro no 12 OM 1 NOACTPOMKON Pe3ncTopom
R12 ycranaenuealor nopor cpabaTbiBa-
HUR CUCTEMBI 3alLMTLl OT Neperpysku no
TOKY.

Ha atom wHanaxweaHve VWM moxHO
CHMTAaTb OKOHYEHHbIM.

JUTEPATYPA

1. MNOACHUTEALHAR 3aNKCKa K OWMNAOMHOMY
npoekty. — <http://moskatov.narod.ru/
Dipiomas/The_degree_project_Moskatov_at_

2. Nporpamma "Design tools pulse transfor-
mers 4.0.0.0", — <http://moskatov.narod.ru/
Programs/Setup_Design_toois_puise_
transformers_4000.exe>.

3. Cnpaska no nporpamme "Design tools
pulse transformers 4.0.0.0". — <htip:z//
moskatov.narod.ru/Programs/Heip_for_
Design_tools_puise_transformers_4000.pdf>.

Or pegaxymumn. Heprexu Ne4arHod nnars
M pasmeiyens Ha FTP-cepBepe pefakumm
no aapecy <fip://ftp.radio.ru/pub/2010/
01/lip.zip>.
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1. MUXAWJIOB (RV3ACC), r. Mockea
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Ten. 607-88-18

Bonpocsi: consult@radio.ru

Mpuem cTavein: mall@radio.ru

PAOMO Ne 1, 2010

PALVOBELUAHVE
POCCHS

MOCKBA. Ce3soHHOe pacnucanue pyc-
CKOSI3LIHHOMO BewadHns pagunoKoMnaHum
"Tonoc Poccun™ — 3umHMiA nepuog, (Bce
4acToThl B KIL).

1. Pycckas cnyx6a

— Ha AscTpanuio u Hoeyio 3enaHgmio:
06.00—08.00, 11.00—12.00 — 17650;
13.00—15.00 — 9800.

— Ha ctpavel Asuu: 02.00—04.00 —
15240, 15735 (DRM — undposoii dop-
mar eeuwaHus); 13.00—15.00 — 1143,
7260, 7295, 9800; 14.00—15.00 — 1251,
5900, 6005, 7240.

— Ha l0ro-Boctounyto Azuo: 13.00—
15.00 — 7260, 9840.

— Ha LleHTpaneHyio Amepnxy 23.00—
04.00 — 7260; 00.00—04.00 — 7220.

—Ha Ameg:mc‘,r 2300—0400 —
7260; 02.00—03.00 — 6185.

— Ha cTtpanbl BnvkHero n CpegHero
Bocroka: 02.00—04.00 — 1548; 02.00—
05.00 — 648; 13.00—15.00 — 1143,
7205, 14.00—15.00 — 9470; 16.00—
17.00 — 1251, 5900; 18.00—19.00 —
5985; 20.00—22.00 — 7270; 20.00—
23.00 — 1170.

— Ha Espony: 06.00—16.00, 20.00—
21.00, 22.00—23.00 — 612 (ons Mockebi
“ Mockoeckon obnactw); 07.00—16.00,

17.00—19.00, 21.00—00.00 — 999;
08.00—16.00, 18.00—20.00 — 1170;
09.00—11.00, 13.00—14.00 — 7325

(DRM); 14.00—15.00 — 5905 (DRM),
9675 (DRM); 16.00—22.00 — 1494;
17.00—21.00 — 7230; 18.00—19.00 —
630, 1431, 7290; 20.00—21.00 — 7290;
21.00-22.00 — 7300; 22.00—23.00 —
630, 693, 1431.

— Ha Ykpauny w Mongaewio; 07.00—
16.00, 17.00—19.00, 21.00—00.00 — 999;
:3.%0——16.00 — 1548; 19.00—02.00 —

13.

— Ha Benopyccuio: 08.00—16.00,
18.00—20.00 — 1170.

— Ha crpanbl Bantui: 19.00—02.00 —
1494; 21.00—22.00 — 7300.

— Ha Cpeptioo Aavio: 02.00—04.00,
06.00—08.00, 10.00—13.00—972; 02.00—
04.00, 13.00—22.00 — 1503; 02.00—05.00,

07.00—09.00, 12.00—13.00, 18.00—
21.00 — 648; 03.00—04.00 — 7305,
13.00—15.00 — 1143; 14.00—15.00,

16.00—17.00 — 1251; 14.00—16.00 —
5945; 15.00—18.00 — 5995; 17.00—
20.00 — 1026; 20.00—22.00 — 7270.

— Ha Kaekazckuii perviod: 04.00—
16.00 — 1377; 13.00—16.00 — 7205;
14.00—23.00 — 1089; 17.00—19.00,
20.00—23.00 — 1170; 19.00—-02.00 —
7305.

2. MexayHapoaHoe pycckoe paguo

— Ha UextpaneHyto Amepuky: 00.00—
04.00 — 7270; 04.00—05.00 — 7250.

— Ha BnuxHuit 1 CpepgHuiin Boctok:
02.00—10.00, 12.00—13.00, 15.00—
18.00 — 801; 04.00—06.00 — 1170;
04.00—13.00, 15.00—16.00, 21.00—

23.00 — 1314; 11.00—13.00, 19.00—

Bpewmn scrogy — Bcemmproe (UTC).
MSK spems = UTC + 3 4 (anmMHmnil nepros).

20.00 — 1323; 15.00—17.00 — 6140;
17%0—18.00 — 5985; 19.00—23.00 —
1143.

— Ha Espony: 01.00—03.00 — 1170;
09.00—11.00 — 1215; 13.00—16.00 —
630, 693, 1323,1431; 16.00—17.00 —
6145 (DRM); 16.00—19.00 — 1494;
19.00—20.00 — 6155; 20.00—21.00 —
7300; 20.00—22.00 — 630, 693, 1431.

— Ha Ykpawny v Mongaewio: 05.00—
23.00 — 621; 15.00—17.00, 20.00—
21.00 — 5940.

— Ha Benopyccuio: 01.00—05.00 —
1170; 13.00—18.00, 19.00—22.00 —
1143; 19.00—02.00 — 5940.

— Ha ctpanbl Bantvu: 09.00—11.00 —
1215; 13.00—18.00, 19.00—22.00 —
1143; 16.00—19.00 — 1494; 20.00—
21.00 — 7300.

— Ha ctpanbl Cpegreit Azum: 00.00—
03.00 — 1026; 02.00—10.00, 12.00—
13.00, 15.00—18.00 — 801; 11.00—
13.00, 19.00—20.00 — 1323; 19.00—
23.00 — 1143.

— Ha Kaekaackwin permod: 03.00—
05.00 — 1089; 04.00—06.00 — 1170;
04.00—13.00, 15.00—16.00, 21.00—
23.00 — 1314; 15.00—16.00, 17.00—
18.00 — 7215; 15.00—17.00 — 6140.

B Mockee, Ha yactoTe 94,0 My, Hayana
paboty paguoctaHums "Tuorep FM™ (ans-
TepHaTtvBHOe HaseaHwe: "He oueHb B3poc-
noe paguo”). 3dwvp craHumm no Bonbiuei
4aCTW COCTaBNAET Non-mMy3abika. B nepcnex-
TviBe CTaHums GyOeT oCcyweCcTeNaTL Bewa-
HMe He Toneko B Mockee, HO U B ApYrux
ropopax. PaHee aTy HacroTy 3aHMMana
pagvocTaHums “IOHocTs FM™ ("U-FM™).

Papuoctanums "Codus" ("Xpuctman-
CKWiA LIEPKOBHO-0 LIl paavoka-
Han") ¢ 1 HosBps 2009 r. npexpatuna pabory
B Mockee B CcpegHeBRorHoOBOM guanasoHe
Ha uyacrote 1116 kly. OTHLIHE BellaHve
segerca Toneko B WuHtepHere: <htip://
rutube.ru/radio/radiosofia.htmli>.
HononnurensHan uHdopmauus: <http://
radiosofia.ru>.

KA3AHb. Pagvocranyws “Bonna Ta-
TapcTaHa” Ha PyCCKOM W TATAPCKOM RA3bi-
kax B aupe: 05.10—06.00 — Ha yacToTe
15105 xl'y; 07.10—08.00 — Ha uacroTe
9860 k'y;, 9.10—10.00 — Ha 4acrToTe
11915 klMy. B Kazanw Ha Heonpepenex-
HbI CPOK OTKNIOYEH CpeaHeBONHOBbLIA ne-
penaryuk "Maska” (1521 kly).

S3APYEEXHBIE CTPAHbDI

BATMKAH. HacroTtHoe pacnucaHwe ne-
pefay BatukaHCkoro pagvo Ha pPYCCKOM
A3blKe Ha TekyLumid cesoH: 03.30—04.00 —
Ha yactoTtax 6185, 7335, 9645 kIy; 13.30—
14.00 — Ha4acToTax 5900, 9695, 1260 xIy;
17.10—17.40 — va yactorax 1611, 6185 (B
MapTe BO3MOXHAa 3ameHa Ha 11765 ki),
7365, 9585 kl'y; 21.00—21.30 — Ha vacvo-
Tax 5910, 7385, 1260 kiy; 09.30—10.50
(TONbKO 2-e 1 4-e BOCKPeCEeHbe KaXaoro
Mecsaua) — Ha Yacrorax 11740, 15595,
17765 kl'y.

HUCNAHWSA. PycckossbiHHbie Nporpam-
Mbl paguoctaHummn "Radio Exterior de
Espana” MoxHO cnywars no 6yaHsm B
17.00—17.30 va vactore 11755 k.

CEPEWS. Bewanue cepbekoii paguo-
CTaHLWKM Ha PYCCKOM fR3bike — ¢ 19.00—
19.30 Ha 4acToTe 6100 k',

CUPMUA. PagvocraHumio “damack” Ha
PYCCKOM R3bIKE MOXHO NpuHWMaTL ¢ 17.00—
18.00 — Ha 4acToTax 9330, 12085 kiu,.

CJTOBAKMSA. PagwoctaHuuws "Cnoea-
KUR" OCYLLECTBNAET BELAaHWe Ha DYCCKOM
aspike ¢ 14.00—14.30 Ha sactotax 9540,
13625 xlu; 16.00—16.30 — Ha yacToTax
5915, 6055 kI'u; 18.30—19.00 — Ha Hac-
ToTax 5915, 9485 kiu.

YKPAUHA. 3-5 nporpamma Ykpawe-
ckoro pagwo ("Kynetypa”) yeenwdwuna
ofbem BeujaHvA B CpeaHeBONHOBOM aua-
nasoHe Ha usactore 1431 kY v Tenepe
Beuwaet ¢ 17.00 oo 22.00 4acos..

DPAHLIUA. B HacTosLLee Bpems “Mex-
nAyHapogHoe (PpaHiysckoe pammo” (RF)
MPUCYTCTBYET B 3duMpe C NporpamMmamMu Ha
pycckom sizkike: 14.00—14.30 — Ha yacTo-
Tax 11860, 15605 xiy; 16.00—16.30 — Ha
yacToTax 7290, 9800, 11670 ku; 19.00—
20.00 — Ha vacToTax 5925, 7425 kI,

ANOHWUA. PaguocraHums "HnoHws"
OCYLeCTBNAET BelllaHne Ha PYCCKOM A3bl-
ke: 03.30—04.00 — Ha uacToTte 6130 kly;
04.30—05.00 — wHa wuacrorax 738,
5980 kl'y; 05.30—06.00 — Ha wacroTax
11715, 11760 xly; 8.00—8.30 — Ha vac-
ToTax 6145, 6165 klMuy; 11.30—12.00 — Ha
yactote 6010 kfy; 13.30—14.00 — Ha
yacrtote 6190 kl'u; 17.00—17.30 — Ha va-
crote 738 kfu. [puMevanme. Ha sacrore
738 kli; paBoraer mManoMowHLEl nepenarink
xomnarm “World Radio Network™ 8 Mockee.

TENEBU3UMOHHOE BELLLAHUE

MOCKBA. Bcepoccuiickas rocynap-
CTBEHHaR TEeNneBM3aVOHHas W paauoBella-
TenbHas komnanvs (Bl TPK) vayana paGoty
no3HaeaTensHoro kaqana "Mos nnaneta”
B TECTOBOM pexvime. MNporpammel kaHana
nocesweHsl npobnemam Haykl, McTopum
W nytewecteuin. Mo npeoBapuTensHbIM
OLIeHKaM NOTeHUMANLHAR ayauTOPUA KaHa-
na yxe K koHuy 2010 r. gocTurHeT nopsaka
15 mnn sputeneii. B nnasax BIMTPK — co-
3nark B Hivkailume HeCkoNkKO NeT OKono
OecAT nopobHBIX KaHanop, BeljaHwe
KOTOpbiX Byner oCyllecTBnaTeCA kabenb-
HBIMI 1 CMYTHUKOBLIMK OMNEepaTopamMu.

B xopge uHBeHTapu3auuM paguoLa-
croTHoro cnektpa PockomHansopy ypa-
nock oBHapyxuTh A0 OeCATV MHTepBanoB
4acToT B geuvMeTpoBOM guanasoHe BONH
c vactotammn 470...790 Mly, koTopbie
HUKEeM He WCNoNb3oBanuce wunu Gblnn
3apeifiCTROBaHbl HeCaHKUMOHUpOoBaHo. O6
arom rmaea sepomcTea Cepreit CuTHVKOB
paccKasan B X0Ae BCTPEeYU C POCCUICKUM
npemMeep-muHucTpom B. B. MytvHem. Mo
AaHHbiM cnyxbbl, cEoBoAHbIe HacTOThl
COOTBETCTEYIOT MOCKOBCKWM TeneBuan-
OHHbIM KaHanam nofg Homepamu 28, 37,
47, 50, 52 v 59, a Takxe 26, 28, 32 1 50
kaHanam B Cankt-lNetepbypre. Mo mHe-
HUWIO HE33BUCUMOro 3KCnepTa, 3TK 4acTo-
Thl, CKOpee Bcero, Gbinu 3ape3epevpoBa-
Hbl AN CNyx6 CneynansHoro HasHavYeHUs.
Kcrami, npeangent [1. A. Mengenes nopy-
4un maeam MuHkomcesan n MunoBopo-
HbBl pewuTs npobnemy nepepadn 3a-
KPEMNeHHbIX 38 BOEHHbIMK chyxBamu
4acToT B obuiee NnonkL30BaHve.

Xopowero npyema u 737
Pepaxrop — E. Kapxayxos




BonbTMeTp NOCTOSHHOIO TOKa
C aBTOMaTU4YeCKuUum BbibOpomM
npeanenoB U3aMmepeHus

M. O30JIMH, c. KpacHsiii ip Tomckosi o6i.

Mpegnaraemsiii BONLTMETD U3MEPAET TONBKO NOCTOAHHOE Hanps-
MeHHe, HO OH 3KOHOMMWYEH, MMeeT aBToMaTnyeckmii Beibop npene-
0B u3amepeHus u HeGonslwme rabapuTHele pasmepsl.

pv paspaboTke LaHHOro YCTpocTBa

Gbina nocTaenexa 3apaqa — caenars
MaKCMMansHO NpocToit no cxeme undpo-
BOIA BONBTMETP NOCTORHHONO TOKA C aBTo-
matudeckM Beibopom npegenos, obec-
NeYUBAIOLLNIA U3MEpeHWe HaNpPSKEHUA 00
999 B u norpebnsowmii HeGonblwoi ToK.
Cxema paspaboTaHHOro YCTpoicTBa no-
kasaHa Ha puc. 1. OcHoBa ero — MUKpo-
kouTponnep DD1, paboraowmin no npo-
rpamme, Kofbl KOTOPOI nokasaHel B Tab-
nvue. Mamepremoe HanpskeHue nocry-

SA1 "Ben”

— K BuiB. 8 DD1

[eNeHa BXOOHOrO AeIUTeNs HanpsxeHus
ALIN paeeH 4 (BepxHee Nne4o genurens —
R3 1 R6, HuxHee — R2) n BxopgHoe Hanps-
HEHWe U3MePSETCH € TOYHOCTBIO 0 COTLIX
aonei Boneta.

Ecnu BxopgHOe HanpsxeHwe NpeBbICUT
10 B, ¢ nomoukio nuHvm nopta PB1 Muk-
pokoHTponnep DD1 nogkno{ut napan-
nensHo pesucTtopy R2 peanctop RY, yee-
nuHuean kKo3gpguuMeHT geneHns BXOOHO-
ro Hanpsxenvs po 40. B atom cnyyae
BEpxXHWI Npenen u3MepeHus COoCTaBuT

ro ConpoTUBNEHWs 1 KoahduUWeHT pene-
HWRA BXOAHOr 0 AenuTens BHOBb YMEHbLLWT-
ca po 4. Ecnv xe BxogHOE HanpsXeHue
pocturHet 100 B v Gonee, € NOMOLLLIO Nk-
HMM nopta PB2 mukpokouTponnep DD1
LONOAHWUTENBHO NOAKIYUT NapannensHo
pe3ucTopy R2 peawnctop R8. Mpwn aTtom ko-
adPULMEHT OeneHUs BXOOHOrO Hanpaxe-
HWMA BoapacTeT o 400, a BepxHniA npegen
wamepenua cocraeut 999 B. Korpa exon-
HO® HanpsXXeHWe NPEeBbICUT 3HaqYeHue
999 B (neperpyska), B NepeOM U BTOPOM
(kpaliHue npaable} paspsgax otobpaxa-
10TCH CUMBONBI - -".

B yCTpoiicTBe Takxe nNpeaycMOTPEHO
M3MEpeHue HaNpMKeHUs akKKymynsTopa
G1 ¢ TOYHOCTRIO A0 COTbIX AONE BONLTA.
[ns aToro HanpsxeHve, NponopUuoHans-
HO@ HaNpPsXEHWIO aKKyMyNsTopa, C pesu-
ctueHoro genutens R1RB4 nocTtynaer Ha
Bxon PB4, KOTOPbIA NpOrpaMmmHO CKOHGMW-
TYPYPOBaH Kak elle OAMH BXoM, BCTPOeH-
Horo ALM. Bea undopmauma otobpaxa-
€TCA Ha gecaTupaspsaaHom XKK nHavkaro-
pe HG1. B neBoir ero yactm — Hanpsxe-
HWe aKKyMynsTopa, a B NpaBoil — n3me-
PAEMOro HaNpPAXeHWs.

R12 33« PasgeneHve uensix U OeCATbIX O0Nei
’ BN HG1 BONMLTA OCYLUECTBIAETCS MYCThbiM 3HAKO-
cz _I_t HLA //'4 L KO-4B2 MecToM. B CBA3W C OrpaHW4eHHbIM H4UC-
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NaeT Ha BXOf, BCTPOEHHOrO B MUKPOKOHT- o, IRBLIRI e o | s ypy CMOHTMPOBAHLI HAa MEHaTHOM
ponnep AL (euieog 3) 4epes pes3ncTve- @ 04 S50 e—11—=» nnare w3 OgHOCTOPOHHE POSb-
HblE JenuTeny HanpsxeHnsa u punstp HY @) RS @) MMpOBaHHOTO CTeKNOTeKCToNN-
C1R5, nopaensoLlymii BbICOKOYACTOTHLIE Ta, YepTex KOTOPO NOKa3aH Ha
nomexu. B kauectee obpa3uoBoro Hanps- ¢ puc. 2. Mnata ycraHoeneHa B
wenus ans AUMN wcnonb3oBadH BCTPOEH- Osun MNACTMACCOBLIA KOPNYC Mof-
Hblli B MUKDOKOHTPOJIEP WCTOHHWK Ha-  Pyc, 2 xonsuero pasmepa. Mpume-

npsxeHus 2,56 B. MNpu BxoaHOM Hanpsxe-
HUM meHee 10 B nuHum nopta PB1 n PB2
(esiBOgsl 6 1 7) MukpokouTponnepa DDA
HAXOAATCH B COCTOSHWM BBICOKOrO CONpo-
TvBneHus. B atom cnyyae koadduiimeHt

99,9 B. Korpa Ha STOM npegene Hanpsxe-
Hwe craHeT meHee 10 B, nuHum nopta PB1
v PB2 (BoiBogp! 6 v 7) MUKPOKOHTpORNepa
DD1 nepexnto4arcs B COCTOAHWE BbICOKO-

HeHbl pesucTopbl P1-4, MIT,
C2-23, OKCMAHBIA KOHOEHCATOP — WM-
MOPTHLIA, KoHaeHcaTopel C1, C3 — K10-17.
KK vHomkatop — KO-4B2 (¢ koHTpOonne-
pomW-1611-04) vnu HT-1611, Bhinyckae-
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Bonpocei: consult@radio.ru

Mpwem ctared: mail@radio.ru
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mble pupmoii "Tenecuctemul”. Ceero-
[MOL, BLIKNOHATENb MMTAHUA ¥ aKKYMYnsa-
Top oT coToBoro TenegoHa MoryT ObiTe
noboro Tvna.

Ona HanaxviBaHWA YCTPOWCTBa NoTpe-
Gyetca o6pa3LoBkill BonkTMETp. CHavana
€ro NOAKNKHAIOT K aKKyMYyNsTopy W noa-
Gopkoit peavcTopa R4 ypaBHWBAIOT Moka-
3aHWA B NIEBOWM 4aCTy MHOWKATOpa C NoKa-
3aHvaMy 06pasuoBoOro BonsTMeTpa. 3a-
Tem noaKMoHaloT Bxon "+" yCTpOWCTBa K
NMOCOBOMY BeIBOAY KOHgeHcaTtopa C2 u
nogbopkoin pesuctopa RI ypaBHuBaOT
nokasaHus B npasoii 4acTy KK nHgvkaTo-

pa C nokazaHusmMy 06pas3uoBoOro BOMLT-
meTpa. [anee nooknoyawT 3TOT BONLT-
METP Ha BXO[, YCTPOWCTBA, NOOAIDT HA He-
ro HanpspkeHve okono 30 B ot crabunuzu-
POBaHHOI0 MCTOYHWKA NMTaHuA 1 nogbop-
KOW pe3ncTopa CHOBAa YPaBHWBAIOT NOKa-
3aHus B Npaeoi Hactu XK uHomkatopa ¢
nokasaHwamMy 0BpasuoBoro BONLTMETPA.
YBenM4MBaloT BXOOHOE HanpsxeHve Ao
150 B, v noaBopkoii peauctopa R8 cHoBa
yPaBHUBAIOT NOKa3aHus.

Mockonbky MakCHManbHbIA TOK aenu-
Tens He npeeilwaet 1 MA (Npyu BXogHOM
Hanpskexuy 1000 B oH cocTaBnser okono

0,6 MA), C 3alUMTOA MWUKDOKOHTpONNepa
OT NEpPerpysok 1 aHOMAaNbHBIX Hanpsxe-
HWIA Ha Bxope BCcTpoeHHoro AL enonwxe
CNPABNAIOTCA BHYTPEHHWE 3alinTHbie
Awogkel.

] OT pegexyuy. TeKcT M Koabl NporpamMmsl
A8 MUKDOKOHTPONIEPE BONETMETPE Ha-
pecy (ﬂp;//ﬂﬂ-'tﬂo.rumubm-iomi/

vmeter.zip:

Pegaxtop — WM. Hevaes, rpadwks — M. Hevaes

Pene 3alLlUTHOro OTKNID4YEHUsd

C Tanmepom
C. KOCEHKO, r. BopoHex

PaborocnocobHOCTLE, HAAEXHOCTE M [ONrOBEeYHOCTh CETEeBbIX
anekTponpunbopos KopeHHsIM 06pa3om 3aBHUCHT OT Ka4eCcTBa MUTalo-
uwjero ux Hanpsxenwnsi. B gonycTumsix npegenax (+20 %) koneGanus
HanpsiXeHus CeTH HeuTPanu3ylTCs BCTPOEHHBIMMW B annaparypy
anexTpoHHsiMu crabunusaropamu. lMpy MeHbLIEM CEeTeBOM Hanps-
MEeHUM TexHUYecKkue napamMerpsl annapartypbl pe3Ko yXyAlaroTcs,
npu 6onslieM — 3HAYMTENbHO BO3pacTtaolwmii noTpebnaemsiii Tok
NnpUBOAKT, Kak NpaBMno, K NeperopaHvuio NnaBkux nNpenoxpasnure-
nein. bonee cepse3HbIE HEUCTNIPABHOCTHY NPHU HPEIMEPHOM CHUXEHUW
HanpsxXeHus BO3HMKaroT B Npubopax, MCNONL3YIOLWMX INEKTPOAEH-
rareny nepeMeHHOro Toka, TakmMx Kak B noCyfoOMOeHHbIX U CTHUpaNb-
HBIX MaluHax, kohbemMonkax M MMKcepax, XonoagunsHUKax U MHOMMX
APYrux, Korga poropsl He MOryT co3gars Tpebyemsiii Bpawjarens-
Hblii MOMEHT, M B OTCYTCTBHME BpPaLEeHHUA Npubopbl HEMHUHYEMO abiX0-

AAT U3 CTPOA.

pennaraemoe pefie 3alMTHOro or-

KNIOYEHUS 3HAYMTENBHO MOBLILLAET
HaeXHOCTb (PYHKUMOHMPOBaHWA npubo-
poB B TakoW cwtyauvu. OcHoBHOW 6Gnok
(puc. 1) — WA Ha mukpocxeme VIPer17
[1], koTOpas umeeT GyHkLO Brown-out —
OTKIKOHEHVE MPU 4PE3MEPHOM CHUXEHUK

CeTeBOro HanpRXeHWs 1 asToMaTU4ecKoe
BKJIIOYEHWE MOCSe ero ysenvyeHus [o
YCTaHOBNEHHOTo 3HavyeHws. Mpu Bknioye-
HWUW YCTPOICTBA B CETb BhICOKOBOMLTHEIN
reHepaTtop NYCKOBOrO TOKa BHYTPW MUK-
poCxembl, UCNONL3YIOWKA B KadecTee
VCTO4HUKA 3HEPTMK HanpaXeHue Ha Bbi-
L]

sopge DRAIN, 4epes euiBog Vdd HaymHaeT
3apA¥aTe CTabunbHbIM TOKOM 3 MA KOH-
nencarop C7. Brnwouensas B obpaTtHoit
NONAPHOCTV ONS MYCKOBOTO TOKa Bbinps-
MuTensHas uens VDS5R9 npenstcreyer
yTeuke Toka B o6morky Il TpaHcdopmaro-
pa T1 1 yepes R10VD6 — B xoHgeHcaTop
C10 v napannensHO MNOOKMNOYEHHYIO K
Hemy Harpyaky. lNocne BoapacraHua Ha-
npaxenus Vdd Ha koHpedcatope C7
cBbille 14 B B MMKpOCXeMe HaYMHAaEeT pa-
foTaTe KOMMYTMPYIOWMIA TpaH3uCTOp.
WmnynecHoe HanpskeHwe ¢ obmotku i
3apsaxaer koHgeHcatop C7, obecneyueas
NUTaHWe MMKPOCXEMEl B pEXWUME reHepa-
uuun. C HeBOoNbLLOW 3848pXKOi Mo OTHO-
weHww K C7 3apaguTcs KOHOEHCaTop
C10. Yepes pesucrtop R5 HauvHaeT Npo-
TekaTe TOK W3nyd4alollero guoga cumMu-
cTopHoro ontpoda Ul. Cumuctopsl ont-
poHa U1 u VS 1 otkpeieaiorca. B pezynesra-
Te 3aMbIKAeTCs Lenb NMUTaHWA Harpysku,
NOAKMNIONEHHON K BLIXOAY YCTPOMCTEA.
HanpsokeHwe 12 B Ha koHgeHcaTopax
C7, C9, C10 crabunmaupoeaHo obpaTHoii
CcBAsbi0 Yepe3 uens VD2R4, sagaouyio
BENMHUHY BTOrO Hanpsbkenws. 3Ta uenb
nogknioyeHa Kk Gase TpawsucTopa VT1,
KOMNEKTOP KOTOPOro COEOMHEH C ynpas-
nsowwm Bxopom LW koHTponnepa FB
(Feed Back — BriBog, 7 DA1).
Pe3aucTtopsl AenuTens HanpsaxeHus
R1—R3 ebibpaxbl Tak, 41066 Npeobpa-
30Batens  BLIKNIO-
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Hancs npu CHUXe-
HUW CeTeBOro Ha-
NPAXEHWS  MeHee
162 B [1]. Npw aTtom
cvmucTop VS1 or-
KMIOYaeT Harpysky
ot cetn. lNpu no-
cnepyiowemM BO3-
PACTaHUM HanpsXe-
HUA cBbilwe 174 B
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npeobpasoeatens
BKIIOYWTCH CHOBA,
NOAK/IONAn Harpys-
KY kK cetn. Oemn-
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depHas uens R7C8B
HelTpanuayer BO3-
MOXHble BeIBpOCH!
HANPSXKEHUA Camo-
VHAYKUMW NPpWU OT-
KJIOYeHUA HArpy3Ku

i+

C1022 Mkx25B
[l
K Taidmepy (puc. :3]1

VS1

¢ TpaHcdopmaTo-
paMu 1 3NeKTpo-
npurarensmu. Ho-

- -12B

VS1 BT 138-800

R738

C8 0,01 mkx 1 kB

MUHaNB 3TOW Lienu
COOTBETCTBYIOT Tu-
noeoit cxeme (C. 4,
puc. 8 B [2]).

Braxoa

PeaneHeie nopo-
roBbie 3Ha4eHUnA Ha-
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umo L2, Bcero
100 euTkoB, B pe-
aynsrate cymmap-
Has WMHOYKTMBHOCTL
[poccens yeenuyu-
Baercs go 1,2 mMH.
MepBu4Hyo obmor-
KY V30NMPYIOT Npo-
3payHoi  NWNKOA
nexToi. Noeepx nep-
BWYHOI HaMaTbiBa-
10T TEM Xe NpoBO-
[0M BTOPUUHYIO 06-
moTky I — BO BuT-
KOB, @ 3aTeM NUNKoi

NEeHTON M30MPYIOT
—"'5 roToBbliA  TPaHC-

¢dopmaTop. Beiogkl
TpaHchopmartopa
BMauvBatoT B Nnarty ¢
y4etom ¢asupoBkn
0BMOTOK, Kak moka-
3aHO Ha cxeme, roe
VX Hasana oTMmeye-
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Puc. 2

MPFXEHWIA, XapaKTEPU3YIOLUME BKIIOYEHNE
W OTKNIOHeHWe Harpyskd, MOryT He-
3HAYUTENBHO OTNIMHATECH OT PaCYeTHLIX.
Tak, B 3K3eMruinpe asTopa OHW COCTaBun
174 1 162 B emecro 170 n 150 B cooTteeT-
cTBenHO. CBR3aHOo 3TO Kak C TexHonormye-
ckumM pasbpocom napamMeTpoB MUKpPOCXe-
Mbl, TaK U C OONYCTUMBIM NATUNPOLEHT-
HEIM OTK/IOHEHWEM CONPOTUBRNEHWIA pesun-
cTopHoro genurens R1—R3 oT HoMuHAa-
noe. Wx nopbopom MoxHO pobutsea non-
HOMO COOTEBETCTBMA HANPAXEeHWIA BKIoHe-
HWA W OTKIOHEHWA HArpy3kn Tpebyembim
3Ha4YeHWUsM.

K 0coBeHHOCTSM MCNoNLE3yeMoro Mano-
mowHoro MUM no cpaeHeHVio C onucax-
HbiM B [1] crnemyeT OTHECTW YBENUHEHHYIO
00 33 MKD emMKOCTb CrREXNBAIOLLEro KOH-
peHcatopa C4, 410 Heo6xooMmMo Ana CHK-
HEHWS BIUAHWA NyNbCALMIA BEINPAMNIEHHO-
ro CeTeBoro HanpsXeHWs Ha TOYHOCTb
YCTaHOBKM NOPOroBbiX 3HAYEHWI HANPSXe-
HWUA OTKMIONEHWA W BKoHeHus. OgHako npu
arom notpeboeanoct yBenuuuTe patoumii
TOK nnaekoi ecrasku FU1 po 1 A, utoBei
NpenoTepaTMTe €€ NOBPeXOeHWe Havallb-
HEIM 3apRAHBIM TOKOM CriaxwvBaiowero
koHpeHcaTtopa C4. CnepyeT OTMETUTh, STO
eoinpaMuTens VDSRICT npepHasHaqeH
TONLKO ANS MUTaHUs mMukpocxembl DA, K
HEMY Henb3sA NOAKIIoYaTE HAKAKYIO A0MNon-
HUTENbHYIO Harpysky, Tak Kak 3TO MOXEeT
NPVBECTV K HAPYLLEHWIO pexuma paboTbi
aBToreHepartopa Mukpocxemsl DA, B xya-
LIeM cnyyae — K NOBPEeXOeHUIO 3TOM MUK~
pPOCXemMbl. ﬂJ‘IFl MATAHKUA NOCTORAHHBIM
HanpsxeHnem 12 B Bcex OCTankHbIx Harpy-
30K (Manyuaowero avoaa ontpoda Ul wn
Tamepa) npepHasHavYeH OpYyron Bbinps-
muTtens VDER10C9—C11. Konpencatop
C11, wyHtupyiowmii gwon VD6, nogae-
NAEeT NapasuTHYI0 BbICOKOYACTOTHYIO re-
Hepaumio Mukpocxembl DAT.

Bce anemeHTel yCTPOMCTRBA YCTaHOBNe-
Hbl HA NeyarHoOW nnare w3 OBYCTOPOHHE
¢GonNbrMpoOBaHHOIO  CTEKNOTEeKCTONUTa,
YepTexX KOTOPOW mnokasadH Ha puc. 2.
3pe3noykaMu oTMEeMeHbl OTBepCcTus, B
KOTOpbIe NPONYyLLEeHb! MPOBONOYHLIE Nepe-
MbIYKK, NPUNasHHBbIE K NeYaTHBIM NPOBOA-
Hukam ¢ 0Bevx CTOpoH nnatel. OCHOBHbIE
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410 npu otrubaHun
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Ha PACCTOAHUN Me-
Hee 5 MM oT kopnyca
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CI 10 % BOA Ha BhiBOAax By-
2 & [er HeMUHyemo no-
=3 J I BpPexXOeH.

o -y Hanaxweanne
£ YCTPOWCTBa MOMUMO
& nopBopa pesncto-

poe R1—R3 zaknio-
16 yaeTca B8 nopBopke
8 COMPOTUBNEHNS pe-

AERENEE

VT1

aucTopa RS po 3Ha-
HeHus, NPy KOTOpPOM
NpOoTeKaloLWuiA Hepes

DA2
KP1171CMa7

KT315B

WU3nyyaloLWmMin - guon
onTtpoHa U1 1ok co-

R42k

craeuT 6...7 MA. 310

Puc. 3

anemMeHTbl 1 UX BO3MOXHas 3amMeHa onu-
canbl B [1]. Tpauauctop KT315[, (VT1)
MOXeT GbiTk 3ameHeH mobbiM mManomouy-
HbIM KPEMHUEBbLIM CTRYKTYPB! N-p-N, B 4a-
cTHOCTH, 13 cepuit KT315 n KT503 ¢ nmio-
Gbiv OYKBEHHBIM MHAEKCOM. KoHpeHcaTop
C11 — mo6oit NneHo4HbIA MK Kepamu-
HECKUIA C HOMUHANBEHEIM HanpsxeHwem He
menbie 100 B. Cumuctop VS1 ¢ npenens-
HblM 3ddexkTvBHEIM TokoM 16 A v mak-
cumManeHo gonyctiMbiM B 3aKpbiTOM co-
crosHuKM oBpaTHeiM HanpsxeHuem 800 B
yCTaHOBMNEH Ha Olpanesbliii TennooTBog,
C NMoWanbio NoOBEepXHOCTU OXNaXAeHWs
72 cm?. TennooTeon BMecCTe C CUMMUCTO-
POM Ha LIMIMHAPUHECKVX CTOMKax BICOTON
12 MM  NPUNOBHAT HaA WMMNYNbLCHBIM
TpaHchopMaTopoM W NPUKPenneH K nna-
Te BuHTamm M3.

ManoMOoLLHBIA UMNYNLCHBIM TpaHchop-
matop T1 BbINONHEH Ha OCHOBE BLICOKO4a-
crotHoro gapoccens AM-0,1 500 mklw, ero
coGCTEeHHYI0 OBMOTKY MCNONL3YIOT Kak
cexumio 1.1 TpaHcdopmartopa. CkBo3b
cnoii Kpackw, MOKPLIBAIOLE apoccesb,
OTYEeTIMBO BMAOHO Hanpasnenue HamMOTKH
npoeopa. lNognase k oAHOMY M3 BRIBOOOB
ofmoTouHbIA Npoeog, MN3B-2 anamerpom
0,12 mm, Ha ApOCCens B NpexHeM Hanpae-
NEeHUW B OOVH CNol HAMAaTHIBaKT BUTOK K

GonblLUe PeKoMeHOo-

BaHHOMO B [2] 3Haqe-
HUA 5 MA, MHa4Ye NpU HanpKeHn CeTn
mexee 180 B ycrpomcteo Gyper paborats
HeycTonumeo (Habmopanoce Beinagexve
OTAENbHLIX NONYNepuoaoB CUHYCONALI).

YcTpoiicTBO ANUTENLHOE BPEMA UG-
NbITAHO C ABYMS MOAENaMU ABYKAMEPHbIX
XONoOOWNeEHWMKOB, MakCumMansHas MOLL-
HOCTb Harpy3ku — 1,2 kBT, npy 3TOM Tem-
nepartypa TennooTBo4a COOTBETCTBOBANA
npumMepHo 45 °C.

OcobeHHoCcTb 3KCnAyaTauuM xono-
[WNBHUKOB 3aKMoHaeTcs B HeoGxogumo-
CTV BBIOEPXKW 38LUMTHON NATUMUHYTHON
nayssl mexny OTKNKYeHneM KomMnpec-
COpHOro anekTpogeurarens u ero nocne-
OYIOWUM BKTIOHeHWeM (Hanpumep, npwu
KpaTkOBpeMeHHOM NpongigaHui ceTeBo-
ro HanpsxeHus). OGycnoenieHo Takoe
tpeBoeaHne Tem oBCTOATENLCTBOM, HTO
npu gnutensHoi pabore komMnpeccopa
pnaeneHve ¢peoHa B OxnaxaaoLllen
CUCTEME NOBLILLABTCH, NO3TOMY KpaTko-
BpeMeHHbIE NponagaHvs HanpaxedHus
CeTU CONPOBOXOAIOTCHA MOBLILLEHHLIM
CTapTOBbLIM TOKOM NO CPaBHEHWIO C OGH'-I'
HbIM MYCKOM kKOMMpeccopa. Y1obel co-
6nioc™v gadHoe TpeBoeaHwe, B Toqke A
Ha puc. 1 paspeliBaloT coeguHeHue ob-
wWero NpoBoga NMUTaHus C BblIBOAOM 2
ontpoxa U1 v nogknioHaioT 3TOT BLIBOA, K
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Talimepy, Cxema KOTOpOro nokasaHa Ha
puc. 3

Talimep BbINOAHEH HAa CrEUMANN3MpPO-
BaHHOM mukpocxeme KP512MC10 [3—5].
On pabotaet cneayrowwmM obpasom. Moc-
ne BkniovyeHws npeobpasosartens (cM.
puc. 1) HanpsxeHne 12 B nopaetca wHa
BXO[, MHTerpaneHoro crabwnuzatopa DA1
{pwc. 3), KOTOpbLIA NoHwkaeT ero oo 5 B.
3T0 HanpsXeHwe NocTynaeT B uenb nura-
HUA MUKpocxemil DD1 1 ogHOBpeMeHHo —
Ha BX04 MHTerpaneHOro getekropa noHu-

AnanormyHas naysa Oyaer Boioepxada
npy KpPaTKoBpeMeHHOM (O0nK CexkyHawbl)
nponanaHvyM CeTEeBOro HanpsXeHWs Wunm
€r0 YMEHBLUEHUM HWXE YCTAHOBIEHHOTO
3Ha4YeHUs 1 NocnepyioLlem Bo3pacTaHuv
[0 HOPMALHOM BENUHUHBI.

Mnata Taiimepa (puc. 4) Npukpennexa
KOPOTKMMI OTpe3kamy 06MOTOHHOM0 Npo-
Bogda auameTpoM 1 MM, KOTOpbIe BNasHb!
B [OBE YIOBble KOHTAKTHBIE NMAOLYANKW.
Takke 3TV NPOBOAHWKW MOXHO NOANOXWTE
Nog, KPEnexHele BUHTHI, puKkcupyoLlmMe B

KOprnyce nnaty oc-
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Puc. 4

WeHvsa HanpsxkeHus DAZ. Mpy BKKOYeHUA
W nepexone HanpaxeHus nutadns 5 B ve-
pe3 ypoeeHb 4,7 B Mukpocxema € He-
Gonbluoli 3agepxkoii GopMUpYET nono-
HUTENBHBLIA Nepenag HanpsXeHwsl, KOTo-
Phiil MHBEPTUPYETCH TpaH3nMcTopoM VT 1 u
ycTaHaenvMBaeT B HyNeBoe COCTOsHWE BCe
cyerumky Taimepa DD1. OTcuer Bpemenn
Ha4YMHaEeTCs nocne Toro, kak Ha exoge RO
MUWKPOCXeMbl (BbIBOM 2) BLICOKWIA YPOBEHb
CMEHWUTCH HU3KUM.

MoaknioyeHme yctaHoBowHoro Bxona IN
(esieog, 11 DD1) k obwemy npoBogy nuTta-
HUR obycnaBnveaeT npotuBodasHyio pa-
6OTY BLIXOOHOTO CHETHUKA MUKPOCXEMBbI
(exiBog 10) ¥ younuTensHOro Kackaga Ha
TPaH3UCTOPE C OTKPLITEIM CTOKOM (BLIBOL,
9), NOSTOMY B HauanbHBIA MOMEHT Lenb
ong  erexkawulero Toka wsnydawoujero
avopa B ontpore U1 (em. puc. 1) paso-
MKHYyTa, cumMmncTop VS1 BbiKnO4eH, Ha-
rpy3ska oTKAlHeHa.

TakTOBbI FeHepaTop B MUKpOCXeme
DD1 (puc. 3) ¢ BbibpaHHbIMK NapameTpa-
MW 3apawilein uenn R4C2 dopmupyer
WUMIMYNBCH C 4acToTOl npumepHo 2 kM,
nogaeaemble Ha CHETHUKMW. YCTAHOBOYHLIE
Bx0ab! (BbiBOAbI 1, 12—15 DD1) komMmyTU-
poBaHkl Tak, 4Tobbl ofecneunts koaddu-
UMeHT pgeneHus TakTOBOW 4acTOTel
1228800, noatomy npuMepHo uepes
5 MUH (NONOBMHA NEPUOLA BLIXOOHOIO CUr-
Hana Tvna MeaHap) Ha eeiBoge 10 HW3KWIA
YPOBEHbE MEHRETCA Ha BLICOKWIA, BO3EHCT-
By Ha "cTonoBbliA” Bxogn ST (BbiBog, 3). Pa-
60Ta BCEX CHETYMKOB NPUHYOWMTENEHO
0OCTaHaBNMBAETCA HECMOTPSA Ha Npoaon-
KAIOLLYIOCH MreHepaLmio TAKTOBbIX MMNYNb-
coB. OOHOBPEMEHHO OTKPLIBAETCH BHYT-
PEHHWIA TPaH3UCTOP MWKPOCXEMbI, CTOK
KOTOPOro NOOKMIOYEH K BelBoay 9, 3aMuikas
Ha obLMiA NPoBOA LEeNb NUTAHWS M3MYYalo-
uwlero pmoga B ontpore U1 (ocm. puc. 1).
MNoaToMy Npy NEepBoOM BKIIOYEHUA 3aLLMT-
HOro YCTDOI'-"ICTBEI B CeTbk XONnoawnbHWK
6yneT BKNOHEH C NATUMUHYTHOR Nay3oii.

NAKT yCTaHaBnnBaTb
Tpebyemoe  Bpems
3a0epXKM OT Jonei

CeKyHOabl 0o peBsTu mecsaues [5] co cra-

BuneHOCTLIO He xyxe 1 % [3]. Mpw atom

VCnone3yT peavctop R4 ua cepun C2-29

rpynnsl TKC A, xonpgercatop C2 — K10-17

rpynnel TKE N33. Ecnv ocoboit crabunsHo-

CTW OT Taimepa He TpebyeTcs, pesncTopsl

MOryT 61Tk M3 cepun MITT unu C2-23, koH-

peHcatopel — ¢ moboin rpynnoin TKE.

Tpansucrop VT1 (KT315B) 3ameHum opy-

MM MaNOMOLHBIM KDEMHUEBLIM CTDYKTY-

pei N-p-n, Hanpumep, KT3102 ¢ mobbiM

GYKBEHHbBIM MHOEKCOM.

Talimeproe pene 3alMTHOrO OTKMIoYe-
HWUA NPeKpacHo JONONHWUT YCTpocTBO [6].
Tam e npuBegeH BApUaHT NPUMEHEHWUR
pene, OTKMO4aKWEero Harpysxky nNpu 4pes-
MEDHOM YBENUYEHUN CEeTEeBOro Hanpsxe-
HWA.
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MOAY/TbHAR PEKIAMA

HUapnarenscreo”Hayka n TexHuxa™
BbIChINIAeT KHUIM
HaNOXeHHLIM NNaTexom:

MNMaprana O. CnpaBo4HMK NO pemMoH-
Ty BbiToBbIX 3nekTponpubopoe + CD,
400 cTp. — 274 pyb.

KopsikuH-YepHak C. CnyTHvkoBoe
TeneenpeHwe ot A po A, 416 crp. —
197 pyb6.

KopskuH-Yeprak C. Kparkuii cnpa-
BOYHWMK cCBapuvka, 288 crp.
130 py6.

Bonopun B. CoBpemeHHble cBa-
poO4HBIE annapartsl CBOMMW pyKamu,
304 ctp. — 142 pyb.

JoponuH A. Komnac-3D V11, 3d-
$eKTMEHBIA caMoyHuTens, 688 ctp. —

329 py6.
Cnpasounnkm

TypyTa E. 5000 coBpemeHHbIX MUK-
pocxem YHY 1 ux anwanoru, 560 ctp. —
263 pyb.

Typyta E. AktvBHble SMD-komMno-
HEeHTbI: MAPKWPOBKA, XapakTepuCTUKK,
3amena, 544 cTp. — 252 pyb.

TypyTa E. TpanaucTtopsl. B 2-x T., no
544 cTp. — 499 py6. 3a gpa TOMa.

KomnuioTepnan nureparypa

AnTtoHerko M. "Toncreiid™ camoyum-
Tens paboTtbl Ha koMneioTepe ¢ XP,
Vista uWindows 7, 560 ctp. — 186 pyb.

KomnbloTep: npakTuHeckan 3H-
uwvknonepaus ot Computer Bild (+DVD
¢ 300 nporpammammn), 528 crp. —
351 py6.

Amutpues . Hacrpoiiku  Bios,
312 ctp. — 120 py6.

Pey, K. Kax BoccTaHoBuT dainsl v
AaHHBIE C XecTkoro amcka, ¢gnewukm,
“nnoxmux”/noepexaeHHoix CD/DVD. Ca-
moyumTens + DVD, 256 crp. — 230 pyb.

Lenbl ykazarbl 63 yuerta nouTo

bl Hbl BhIX

pacxonos.
3eoHuTe: B8-812-412-70-25.
MvwwuTe: admin@nit.com.ru
192029, C.-Merepbypr, a/qa 44.
MogpobHo o kHurax

Ha www.nit.com.ru
* * *

BeiCbinaem NOYTOM 3anporpammu-
poBaHHble no Bawemy 3akaszy MUKpO-
KOHTpOnnepk: 1 N3Y.

390028, Psizamb, a/s 8.

WWW.progm.nm.ru

* * *

WUHTepHeT-maraswH
ELITAN.RU

1 000 000 HavmeHoOBaHWIA 3NeKT-
POHHBIX KOMIMOHEHTOB, MaTepuanos v
WHCTPYMEHTOB. MuHumMmarnbHbiil 3akas
HE OrpaHnyeH.

JlocTaBka — nMOYTOW, Kypbepom wm
aBTOTPAHCTIOPTHLIMYK KOMMaHWAMMI.

Ans 3akaszos ot 5 000 py6. pocras-
ka no Poccuu — Gecnnatho!

MyHKTHl BbIgAYM 38Ka30B Camo-
BeiBO30M B Mockee, C.-Merepbypre,
Wxescke.

Onnara oxnaiH v Yepes GaHk.

OtcnexvBaHue 3aKasa Ha caitTe.

Cairtr: www. elitan.ru




NpeoOpa3oBaTenb HaNpaXeHUs
ana 3Y coToBbix TenedoOHOB

K. MOPO3, r. Hageim, fimano-Heneyxkwii AO

B crarbe npegnoxeH npocToi npeoGpa3oBaresib HANPSXEHWS AR
MMIOYNbLCHBIX 3apapaHbix ycrpo#crs (3Y) corosbsix Tenegoros. Ero
NPUMEHEHWEe NMO3BONNET MPOBOAWUTHL 3BPAAKY aKKyMyNnsTOPOB COTO-
BbIX TeNe@OHOB OT MCTOYHMKA NOCTOAHHOrO TOKa HanpsXeHuem
12 B, Hanpumep, ot 6opToBOoii ceTv asTomMobuns.

PU AAUTENEHOW NOe3aKe Ha aBTOMO-

6une wnn 3aropoaHoM CemMelHOM
OTABIXE HA NPUPOAE YacTo BO3HWKAET NPOo-
Gnema 3apsapgky akKyMynsTopa COTOBOro
Tenedona. Ee, KOHEYHO, MOXHO PELMTE
npuobpeTeHreM cneuvanManpoBaHHoro
3Y, paboraowero ot 60pTOBOW CETW aBTO-
mMobuna. Ho B BONbLUMHCTBE Chny4aeB y
YNEHOE CeMbM COTOBhIE TenedoHbl pas-
NWYHLIX TMNOB, MO3TOMY KakK pasbeMbl O
noaxnoserHus 3Y, Tak u camu 3Y pazHble.
HaliTu nepexogHvxu s pasnuyHbiX TH-
NoB Pa3LeMOB 3aTPYAHUTENLHO.

dopmartopa T1 NpoTekaeT TOK U 3Heprus
HakannWeaeTcs B ero MarHMTtHoM none.
Mocne s3akpbimua TpasaucTopa VT1 sHep-
rUA 13 BTOPWYHOW OBMOTKW Yepes avon
VD1 nepenaercs B koHaeHcaTop C5. Kor-
03 BbIXOAHOE HanpsXeHWe NPEeBELICUT Ha-
npsxexue npobos ctabunutporos VD2 n
VD3, 4epe3 peauctop R5 noteuqer Tok 1
HanpsXeHWe Ha HemM BoapacTet. 370 Be-
[eT K OTKpLIBaHWIO TpaHaucTopa VT2, oH
coenvHsieT Bxon E tavimepa DAT ¢ oBwmm
NPOBOAOM, 4TO NPUBOAWT K CPLIBY reHepa-
LMK M CHMXEHMIO BLIXOOAHONO HANPSXKEHWUS .
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PewwTs 3Ty 3afayy MOXHO APYrvM
nyTem — U3roTOBWTL Npea/iaraeMelii npe-
obpazoBarens NOCTOAHHONO HanpsKeHWs
12 B B noctosHHoe 300 B, koTopbiit nos-
BOMUT 3apsXaTk akKyMynaTOpbl COTOBbIX
TenedoHOB OT wraTHbix 3Y. MNpaeaa, camm
3Y pomkHel BTk ¢ GecTpaHcgopMarop-
HbIM BXOAIOM, T. €. cOBpaHbl NO CxemMe NM-
nynbLCHOro npeobpazoBaTens Hanpsxe-
HWA C CeTeBbiM BoinpamuTeneMm. Cxema
npeaiaraeMoro yCTponCcTBa NOKa3aHa Ha
pMCYHKe. 3T0 — OHOTaKTHLIM 0BpaTHo-
XO[OBbii NpeobpazoBaTtent HanpPsXeHUs
C BHeWHWM Bo3byxaeHvem. Ha taiimepe
DA1 cobpaH ynpaBnsemsulii reHeparop
NMPAMOYrONBHBIX UMMNYNLCOB, KOTOPLIE Mo~
CTYNaloT Ha 3aTEOP MOLLHOIO NEpEKoHa-
TeneLHoro nonesoro vpanaucropa VT1.
WmMnynbcbl HANPSXeHWs! Ha BTOPWYHOR
0bmMoTKe TpaHcdOopMarTopa BeINPAMNSET
nvon VD1, xoHpewncatop C5 — cranaxwu-
saowuii. Crabunusaumns BbiXOOHOMO Ha-
NpsSXxeHus OCYLWECTBNAETCA Y3NnoM, cCO-
CTOAWMM M3 cTabunuTtpoHoe VD2, VD3 u
TpaHancTopa VT2.

Mocne nogaqy NUTAIOLLEro Hanpsxe-
HWA HaqvHaeT paboTaTtb reHeparop nps-
MOYTONBHBIX UMMNYNBECOB, YacroTa reHepa-
uMKM onpegenseTcs napaMevpaMmn uLenu
R1C2 u coctaenset okono 30 kl'u. Koraa
TpasaucTop VT 1 oTkpbiBaeTes, Yepes nep-
BMYHYIO OOMOTKY MOBLILAIOWEro YpaHc-

Mocne ayoro TpaHaucrop VT2 aakpbiBaeT-
CA, reHepauus Bo306HOBNRETCH W BCe
fnpoLecesl LUMKIWYEeCKM MNOBTOPSAIOTCA.
MNoatoMy BeIXOAHOE HanNpsXeHWe onpeae-
naeTcs B OCHOBHOM CyMMEapHbBIM Hanps-
XeHueM ctabunuaauuu cTabunUTPOHOB
VD2, VD3.

B ycTpolicTBe NpUMEHEHB! PE3VCTOPLI
MIT, C2-23, okcuaHbie KOROeHCaTopLl —
MMMNOPTHBIE, OcTanbHble — K10-17.
Tpaxcdopmatop HaMoTaH Ha deppuTo-
BOM marHutonpoeope LW12x14 ot TpaHc-
dopmaropa 6Gnoka CTPOHHOW pas3BepTku
Tenesnaopa YINUMLUT, nepenuHans conep-
xuT 12 BuTKOB Npoeoaa MN3B-2, N3N ava-
MeTpoM 1 MM, BTopudHas — 310 BUTKOB
npoeopa MN3B-2 aowamerpom 0,31 mmM.
Monegroi4 TpanauncTop IRFZ44N moxHo 3a-
MEHWTE Ha noneBobie TPaH3MCTOPLI
IRFZ24N, IRFZ48N, IRFZ34N 1nu Ha 6uno-
napHbii KT825 ¢ niobbim ByKBEHHBIM MH-
[EeKCOM, B NOCAeAHEM Chyyae conpoTUB-
neHve peavcropa R4 cnenyet yBenvuuTh
no 1 kOm. Baamen geyx crabunvTpoHOB
1N5383B MOXHO NPYMEHWTE TPW CoeaM-
HEHHBLIX NOCNeaoBarTensHo CTabunuTpoHa
1N5378B unmn 1N4764.

BoamMoxHa Takke 3amMeHa rpynnsl cTa-
6UAWTPOHOB BLINPAMUTENBHLIM AMOLAOM
KA212A. Heobxoaumo nopobpaTtk aK3em-
nnsp ¢ Hanpsxexsuem npobos 300...320 B.
JIns aroro crabunutporsl VD2, VD3 3ame-

HRAIOT Ha oguH auon KO212A. BpemenHo
Ha MecTo koHpaeHcatopa C5 ycraHasnu-
BAIOT [Ba COBAMHEHHbIX NOCnenoBarenb-
HO koHpeHcaTopa K73-17 emkoCcThio
0.47 mk®d Ha Hanpsixenme 630 B, a nocne-
noeatensHo ¢ auoaom VD1 Brioyaior ewe
onvH, Takoit xe. Menns auonb KO212A,
yCTaHaBnMBaloT Tpebyemoe BuiXOQHOE Ha-
npskeHue. Mo akcnepvMeHTaMm asTopa,
HanpspkeHre Npo6os Y 3TUX IMOA0B Haxo-
aMTea B wHTepeane 280...380 B. Nocne
noaBopKM AMOAA BPEMEHHO YCTAHOBNEH-
Hble 3NEeMEHTHL YAANAIT U MOHTUPYIOT
wratHele. Ha 3TOM HanaxuBaHue MOXHO
CHUTETH 38KOHYEHHbLIM.

Jeranu npeobpasoeaTtens CMOHTMPO-
BaHbl Ha MakeTHOW Ne4YaTtHor nnarve us3
CTEKNOTEKCTONUTA C NPUMEHEHWEM Npo-
BOOHOrO moHTaxka. lNnata pasMewera B
nNacTMacCOBOM KOpNyce pa3smMepammu
85x50x45 MM, Ha CTEHKE KOTOPOro ycra-
HOBNEHa po3eTka ANA NnoakmoydeHus 3Y.
MNpeoBpasoBarens NOAKMO4aIOT k 6opTce-
TW aBTOMOGWNS B MPUKYPUBATENL C MOMO-
WO CNeuVansHoi BUNkKM, B KOTOPOW yC-
TaHoenena nnaekas Betaeka FU1. Mpu
akcnnyatauuv npeobpasoBarens cneayert
VMeTb B BuAY, 4TO B HeKoTopbix 3Y ceTe-
BOW BBINPAMUTENL BLINONHEH NO OAHOMNO-
nynepuoaxoii cxeme. MNoatoMy ecnu noc-
ne noaxniyeHus 3Y 3apaaka He Npou3Bo-
AMTCS, HeobOXOAMMO NepeBepHyTe ero
Bunky Ha 180°, MameHWE TeM cambiM no-
NAPHOCTL NOAABAEMOr0 Ha HEro Hanpske-
HMR. [ByxneTHas aKcnnyaraums ycTpoii-
CTBa MOKasana ero BbICOKYID HaAEXHOCTh
¥ BOCTpeOOBaHHOCTE.

Pegaxtop — W. Hevaes, rpatura — M. Hevaes

MOAYIILHAS PEKJIAMA

TOBAPBI — MOYTOM!

Nyqwnii Boibop  pagvopetaned,
3an4acTeil AN\ peMoHTa, paanonobn-
TensCckmx Habopoe...

Hoewiii karanor “PapuoTtoBapsl —
nouToit” + CD BoicbINaeTcs B Balem
KOHBEpPTE C Mapkamn Ha 25 py6.!
Karanor paguonabopos (A4 104 ctp.) —
75 py6. bes y4era NoHTOBLIX PACX0A0B.

105318, r. Mockea, afs 52, "TIOCbIN-
TOPI™. Ten. (495) 543-47-96;

8 (985) 366-87-86.
UnTepHer-MarasvH: WWW.DESSY.RU,
e-mail: post@dessy.ru
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TONBKO NYYLUWE KOHCTPYKLIMK
MNporpammartopst AVR 1 PIC, umd-
pOBas W aHanoroBas 3BYKOTEXHWKA,
TIOHEpL!, OLITOBan 3NeKTpOHMKa, CBe-
TOAMOAHBIE HOHAPW, KOMITEKTYIOWME.
Bonbuiolh accopTUMEHT roTOBbIX
waaenuii u MoayNen.
Ana 3akas3a karanora -— YUCTbIN
KOHBEpPT C 06paTHLIM aapecomM.
115201, Mockea, a/fa 4.
www.new-technik.ru
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BoicbinaeM noutor paanontobun-
Tensckve Habopsl, paauoneTanu.
KaTtanor GecnnaTHblii. KOHBEpPT ©
oBpaTHeIM aapecom obsaaTeneH.
E-mail: ppelecom@udm.ru .
426034, Mxesck, a/a 3503.
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NpeobOpa3oBaTtenb MHTepdenca

GPIB—RS-232

M. TEPEHTBEB, r. ¥YnbaHOoBCK

Muoruwe coBpeMeHHbIE HW3MepuTenbHble npubopbl OCHAaLlEeHb!
uHTepgericom IEEE488, xoropwii Ha 3anage m3asecreH xak GPIB
(General Purpose Interface Bus — wHTep¢esichans wunHa obuero
HaszHaveHun), a B Poccuy kak KOI (kawan obwero nones3osaHua no
rocCrT 26.003—80). Ox nozsonser ob6veguuaTs Npubops! B asTOMaTH-
3UPOBaHHbIE U3MEPUTENbHbIE KoMItnekcsl. Ho gns ynpasnenus Takum
KOMIIIEKCOM HYXEH KOMMbioTep, o6opyRoBaHHbIN afanTepom 3Toro
uHTepgerca. B tmnosoii koMmnnexkTauuy 6onbLIMHCTBAa NepCOHanbHbIX

KOMMNBIOTEPOE OH OTCYTCTBYET, a

KaKk CamMOCTOATENbHOE M3fenue

cTouT Hepeweso. lpegnaraemMoe YCTPOMCTBO NMO3BOJIAT MCIMONL30-
Bare QNN ynpasieHus kaHanoMm obujero nons3osaHus M o6MeHoM no
HeMy uHpopMaywei ctavgapTHelsi COM-nopr koMnesioTEPA.

pexae Bcero HeobxoamMmo paso-

6parbCA € OCHOBHBIMY MPHMHLMNAMMA
pabotel HTepdeiica GPIB. Ero opraHuaa-
LMI0 MOXHO CPaBHWUTbL C AEATENbHOCTLIO
Kakon-nmbo KOMMCCHMK: Npepcenartens-
CTBYIOLLIMW DELLEET, KTO W3 YNEeHOB KOMWC-
cuM rOBOPUT, @ KTo cnywaet. CooTeeTcT-
BEHHO K KaHany ODWero nons30BaHua K
ofwen WwrHe NoaKMo4aloT npubopskl, pa-
6GoTalowme B Tpex pexumMax: KOHTponnepa
(controller), rosopsuwero (talker) v cnywa-
Tens (listener). Cnywarens TONLKO NPUHKW-
maer wHopmMaumio. flonyckaetca npu-
cytcTeve Ao 14 cnywarenei ogHoepe-
menHo. ToBopsleMy paspeiwieHo nepe-
nasarts MHpopMaumio. B kaxabiin MoMeHT
BEpeMeHW [OonyckaeTcA npucyTcTBMe
TONBLKO OAHOrO rOBOPALLErO.

KonTtponnep (controller) o6beauHseT B
cebe QyHKLUMM ChyLuaTens v roBOPALLEro,
a NoMKMMO 3TOro OH criocobeH agpecoBaTh
BCE OCTanbHulie ycTpoicTea. B cocrtae
KoMnnekca npubopoe, o0BbeAWHEeHHbIX
wuron GPIB, fOmKeH BXOAWTE TONBKO
OfMH KOHTPONNEep.

Bce ycTpoiicTBa COBAMHAIOTCA Napan-
nensHo no 16-TM cUrHanbHbIM AVHUAM U
BOCbMKM NWHWAM oblero nposoga. Me-
nonNL3YeTCA HeratMBHAA NOrvka: HU3KWA
ypoBeHk curHana — nor. 1 (true), BeiCOkMiA
ypoeeHs — nor. 0 (false). CurHansHbie
NUHWKY AENATCA HB TPW rpynnel: MHpOpMa-
LMOHHBIE, CUHXPOHU3aLMK nepesayn Gan-
TOB W YyNpaeneHns nHrepdeincom.

WrgpopMaumoHHbie nuHim DIO1-—DIO8
(NA0—nA7) obpazyioT BOCLMUpPA3paa-
HYIO ABYCTOPOHHIOK LWKMHY AaHHbIX. O6bly-
HO MHMOpMaLWA NEpeNaeTen B TeKCTOBOM
BUAE C MCNONL30BaHWEM CeMupaspag-
Horo koaa ASCII (American Standard Code
for Information Interchange) unu ero ote-
YecTBEeHHOro akeBupaneHta KOW-7. Ha-
npumMep, 4Tobel nepepath uwmcno 123,
noovepenHo nepenawoT ASCll-koas umbp
1 (0110001), 2 (0110010) 1 3 (0110011).
Mo wrHe AaHHLIX NepeaaloT Takke nHTep-
deiicHbie koMaHabl, aapeca v KoOMaHObl
yrpaeneduns yCTpoRCTBaMM.

JIvHWKM CUHXpPOHKW3aLWMKM 0BecnesuBaIoT
KOOPAVHAUMIO Nepeckinkv BoCbMupas-
pAOoHLIX BaATOR MO wWHe AaHHbix. Bna-
rogaps B3auMOARWCTBUIO NO 3TUM NU-
HMAM FOBOPALWEro CO CNYLUAWWM KUnu
CAYLIAIOWMMK, CIM UX HECKONbKO, CKO-
poCTL Nepena4 noabupaeTca aBTOMaTH-
YeckM, MCX0AR U3 BOBMOXHOCTER aKTUB-
HbiX y4aCTHUKOE 0BMeHa. Takum obpasom

ofecneqyvBaeTCs BOSMOXHOCTH COBAM-
HATL KaHanoMm obwero NonL30BaHna Npu-
6opbl ¢ pasHbIM GeicTpopecTBuem. Mpu-
6opel, He y4acTBylowme B obMeHe, ocra-
K0TCA NACCUBHBIMU.

Bcero uMmeroTes TpU NIMHUK CUHXPOHK -
3aumK. Huakuid ypoBeHb Ha nuHUK DAV
(Data Valid) unu CA (CuHxpoHM3auma

DIO6. 1] -< >—<

poM” U coeavHEHbl NapannentHo, BLICO-
KOr0 YpOBHA 3Aecb He BydeT, noka He
roTOB K NpUeMy x0T Obl 0AMH CnywaTesb.

AHanornyHbiM 06pasom BLICOKMIA yPO-
BeHb Ha nuHum NDAC (Not Data Accepted)
vnm AN (OdaHHeie MNMpuHaTtsl) cBMaeTesb-
CTBYET, 4TO CNyWATENb YCMNEWHO NPUHAN
vHpopmaumio. Kak u Ha nuHm NRFD, Bbl-
COKWiA ypOBeHb Ha NHKuKM NDAC Hesoamo-
JKEH, MOKa ero He YCTaHOBWNW BCe CnyLia-
Tenu. BpeMeHHwe AuvarpaMmel Uukna
nepecsinkn GaiiTa nokasaHbl Ha pmc. 1,
rae OTMeYeHbl CReaylowMe XapakTepHble
MOMEHThI BpeMeHM!:

T.1 — Bce cnywarenu rotossl NPUHATL
BHaiiT;

Ty — rosopswmMiA cooBLLAET, 4TO BLIBEN
BHaiiT Ha WKHY AaHHbIX;

T, — cnywarens NpUCTYNUN K npueMy 1
obpabotke Halita u coobliaer, 4YTo noka
HE FOTOB NPWUHATL CReayoWwmii;

T, — cnywarens npuHan 6aiT;

Ts — roeopswmin coobaert, 4ro GanT
Ha WWHe AaHHbX Gonee HejelicTBUTENeH;

Ts — cnywatens CHWUMAET CurHan
3aBepLieHnn npuema, roToBACL K Che-
AYIOWemMy LMKy,

Ts, T — ananoruynel T_; u T npeasiny-
LWero uukna.

MNatTe AMHWIA ynpaBneHus wHTepger-
COM npefHasHa4eHbl ans coobuwexun
MOAKNIOYEHHBIM K KaHany obwero nons3o-
BaHWA, Kakve AeNCTBUA NPeanpuHUMAaTh,
B KaKOM pexumMe HaxoaMTLECH U Kak pearu-

DAV poBaTh Ha koMaHgel. MNoapobHele ceene-
HUA O Ha3Ha4YEeHWW ITUX NNHWIA CoaepXuT
Tabn. 1.
NRFD Kaxgomy wa npubopos, obbeguHeH-
& o HBIX KaHanom obLuero nonk3oBaHua, nNpu-
CBavBaeTca YHWKanbHuil aapec. YTobwl
NDAC obpatuTeCs K KOHKpeTHOMy npubopy,
KOHTpONNep nepepaeT ero ajpec B
L i KOMaHOHOM pexyiMe (Npy HU3KOM yPOBHE
RGN e Ha nuHum ATN). Anpec 3aHMMaeT naThb
%Eo MNaawKx paspaaos 6aiita u MOXeT Haxo-
Puc. 1 L AvThcs B WHTepsane 0—30, 3naveve 31
Tabnuua 1
JinHMRA ynpasneHun
GPIB Kon i N
. Boicokwmii ypoeeHb — nepegaetca Gait uHopMawmu.
b i g g o ol Hwskuii yposerk — nepepseTcs BaiT ynpasneHus
Hu3kui ypoBeHE — HEMEBANEHHO NPeKpaTuTe Mobsie onepa-
IFC (Interface CH (Cbpoc A
% ynm uuTepdeica, BCceM YCTPORCTBAM NEPEiTH B MCXOQHOS
Sl VETTORKhaOn) COCTORHWE
Boicokuii yposeHs 06bIUHOD CUTHRNMINPYET © HAAWMK WHGOP-
SRQ (Servi Mauuu ONA NepefadYy unu © Nnpomscweawen owwbke. Mo aro-
F?ec(; o) ng«:mn] My CUTHaITY KOHTPOIMEp HaYMHEET ONpoC BCeX YCTPONCTB ANA
BLISCHEHWA NPUYMHEL 6r0 NOABNEHMA M BuINONHEHWR Tpaby-
EMbiX eRCTBMIA
REN ( % oy Buicokuit ypoBeHs — aaToHoMHan pabora ycTpoicTea.
P 'Ile'l ')'° {OvcranymonHoe |Huskui ypoBeHb — YCTPOHCTBO YNPaBnAETCs AMCTAHLMOHHO
Ynpaenexue)  {no komanoam uHrepdeica
H W ypoBeHb — nepepaeTcA nocneaHui Gaidt coobiue-
Ealdetst?fd}a rl(]';l (I(oue‘:.; HuA. OHOBPEMEHHAA YCTAHOBKA HM3KOrO YPOBHA Ha NUHUAK
Y e ATN » EOl MHMUMMpyaT napannensHilif ONPoOC YCTPOWCTE

AaHHbIX) YCTaHaBNMBAETCA FOBOPALLMM
TONBKO B TOM Cny4ae, ecnv MHGopmMaLumn,
BbIBEOEHHANA UM Ha LWKMHY AaHHBIX, AOCTO-
BEpHa, a OT CAYWaTens NOCTYNMA CUrHan
rOTOBHOCTH €€ NPWHATL — BLICOKMIA ypo-
BeHb Ha nuHUK NRFD (Not Ready For Data)
unu M (lfotoeHocTs MNprema). Huakwin
YPOBEHb (nor. 1) Ha 3TOW NMHWK 03Ha4aeT
HEroTOBHOCTBL K Npuemy. MNoCKoNbKy Bbixo-
sl cvrnana NRFD Bcex yCTpORCTE BeInos-
HEeHbl MO CxXeMe "C OTKPHITLIM KONNEeKTo-

3apesepBMpoBaHO on\ 06wMx uHTepgei-
CHbIX koMaHp. Jilo6ok npubop, ocHaLLeH-
Hblil uHTepdelicom GPIB, wmeeT cpencT-
Ba ANf YCTAHOBKM M M3MEHEHWA CBOEro
anpeca, HanpuMep, NATbL CbEMHLIX Nepe-
Mbl4eK Ha 3aaHen nadenu. Paspspamu
DIO6 u DIO7 appecHoro 6anta KOHTpOon-
nep 3apaeT GYHKLUMOHANBHOE Ha3Haue-
HWe npubopa. MNpy HW3KOM YpOBHE Ha
nuHuK DIOB 810 — caywarens, a Ha NUHUK
DIO7 — roBopsawmii.
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Puc. 2 i
Cxema pa3spaboTaHHoro asTopoM npe- BuewHwit B, cOBpaHHOro Ha makeT-
obpa3soearens uitepcdeiica GPIB B RS-232 HOW nnate npeobpa3oBarens nokasad Ha
nokasaHa Ha pwuc. 2. Ha paswem X1 no- B% puc. 4. lNocne cBopku ero cneayet nofa-
LAt NepeMeHHoe My NocToRHHoe MoBoi DIO7 KNIOYUTE K KOMNBIOTEPY M 3anyCTUThL Ka-
MONAPHOCTW HanpsbxeHve nutaHus. Auvoa- E'EONE Ky0-n1B0 TEpMUHANLHYIO NporpammMy. A
Huifi MocT VD1 BoinpaMAseT ero unmn npu- o nons3osBanca nporpammoii RS232 Pro.
BOOMT K HYXHOW MONAPHOCTH, 8 UHTErPab- MapameTpbl coEAVHEHWA OOMXHLI BbiTh
Hblid cTabUnu3aTop AOBOAMT A0 HYXHOro cneaywowmmMn: ckopocts 115200 Boa,
[LNs NMATaHUA MUKPOCXEM 3Hakqenna 5 B. NpoBEpKa 4eTHOCTM OTCYTCTBYET, OAMH
Pozetky X2 noakno4awT K BUIKe cTonoBwiit paspsaa,. Npeobpasosartens Bbi-
ogHoro M3 COM-nopToOE KOMMLIOTEPA. Obuywi norHReT QyHKUMK KOHTPOMNepa kadana
Mwukpocxema DA1 cornacyer YypOBHW CUr- o06Lero AocTyna, UCNonHAR NOAABaEMBIE

HanoB wHTepdeiica RS-232 ¢ teMu, KOTO-
pbie NpYHUMEET W GOPMUDYET MUKPO-
koHTponnep DD1. YkasaHHoe Ha cxeme
3Ha4YEeHWEe YacTOTH KBAPLEBOro Pe3oHarTo-
pa ZQ1 obecne4VBaeT TONHYIO YCTAHOBKY
CTaHAAPTHON CKOPOCTU obme-
Ha WHpOPMaLMen C KOMMbIO-
TEpoM.

Boicokylo  HarpysouqHyio
cnocoBHOCTE MO LWKMHE OaHHbIX
vHTepdeiica GPIB (DIO1—
DIOB) ofecne4vBaeT MHKpO-
cxeMa  [ABYHanpaBneHHoro
npuemonepenatiuka DD2.
Mpy HeOBXCAMMOCTH NOAKIIO-
4YeHVs K KaHany obLero nonb-
30BaHMA Bonee NATU-LWECTH
YCTDOWCTE NpuaerTcs, BO3-
MOXHO, YCUINMTL CUrHans! U Ha
OCTanbHBIX  UHTEPEeNCHBIX
NMHWAX.

Ceetopvoa HL1 curnanu-
avpyet o6 vaywem obmeHe
MHpOpMaLMed C© NOAKMOYEH-
HbIMM K kaHany obwero nons-
30BaHuA Nnpyubopamu, a HL2 —
O HANKMYKUKM HanpaxeHusa nura-
HuA Npeobpasoearens.

Bunka X3 npegHaaHaqeHa ana nporpam-
MWUpOBaHWA MukpokoHTponnepa DD1, yxe
YCTaHOBNEHHOro Ha nnary npeobpasosare-
na. Ecam oH GyAeT s3anporpamMmupoBaH
3apaHee C NOMOLLLIO NPOorpaMMaropa, 3ToT
pasLem He HyxeH. KoHbUrypauma Mukpo-
KOHTpOMNepa AomkHa BuiTb YCTaHOBIeHa
chneaymowei: pacwvpeHHoid (extended)

KowrakTel 12, 14, 16, 18, 20 — ofparseie npoBoga
BWThIX Map CUIHENOB, NepelaBBeMbix MO KOHTaKTaM
cooTeeTcTREHHD 11, 13, 15, 17 n 19,

Puc. 3

6airt — OxFF, crapwwmii (high) 6aiit — OxDF,
mnaawmi (low) 6aiir — OxDE.

Pozetka X4 — PINM7-24I-1NB-B, cran-
naptHaa pna WHTepdeica GPIB (KOM).
PacrnonoxeHve U Ha3Ha4YeHVe ee KOHTaK-
TOB NOKa3aHb! Ha pmc. 3. KHonka SB1 cny-
XUT OA5 NOBTOPHOrO 3anycka MUKDOKOHT=
ponnepa nocne cboa NporpaMMel.

no RS-232 komaHAabl, NpUBEAeHHbIE B
Tabn. 2.

Kaxnaa ua HUX COCTOUT U3 ABYX CUM-
BONOB — WABHTU(PUKETORE W NapaMeTpa.
Cwmeon $, Hanpumep, uaeHTUGULMPYET
rpynny pas3oBbiXx KOMaHA.
Creayiowmii 3a HAM CUMBON
(udpa) BoibupaeT KOHKpeT-
HYIO KOManly U3 3TOW rpynnbl.
Wpentudukatop # o3Haqaer,
yto ASCIl-koa conpoBOXaa-
OWero ero cuMmeona Heob-
XOAUMMO nepenats No UHTep-
deiicy GPIB.

Komanpa $6 MHMuManuam-
PYET napannentHeid onpoc
HECKONbLKMX npubopoB. OHa
06bIMHO NOAAEeTeA Nocne Nony-
HeHWUA KOHTPONNepoM 3anpoca
Ha obcnyxueaHuve (SRQ=1),
KOra HYXHO OnpeaenuTs,

Kakoi ua npubopoe TpebGyer
| BHMMaHwA. [ina curHanusaumm
| 06 3TOM Kax oMy U3 HUX OTBO-
AAT onpefeneHHu paspan
wKHe  aaHHeix  (DIO). 3vo
nenaerca ¢ nomowbio Cbhem-
HBIX NepeMbi4yeK Ha naHenw
npubopa uy nNo UHTepGeCcHBIM KOMaH-
nam PPC (Parallel Poll Configure — koH-
¢durypauus napannensHoro onpoca),
nofaeaemMbiM KoHTponnepom. Nocne nHn-
uMannaaLmm napannensHoro onpoca crne-
AyeT Nk € NOMOLLBIO koMaHasl $7 npo-
yutate coctosHue nuHuiA DIO1—DIO8 u
NpoaHannanpoBaTs ero.

sessvssssa
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Tabnuua 2

Komanga Copgepxanuve Peakywn npeoBpazoearens

$0 Yeranoeuts REN=0 Buicouia yposeHs Ha namm REN

$1 Yetavosute REN=1 Huakmin yposeHs Ha nuHun REN

$2 Yeranoeuts ATN=0 Beicokuii ypoeeHb Ha nuHum ATN

$3 YcTtaHoeMTs ATN=1 Huakuia yposeHs Ha nusmm ATN

$4 CchopMnpoBaTe  MMNYNEC | IMNYNLC HWU3KOro YPOBHA ANMTENsHoCcTb 13,2 Mc Ha
IFC=1 nmHwn IFC

$5 YeraHoauTs IDY=0 (ewikmio- | MHuA EOl — exos. Beicokui yposeH Ha nuHw ATN
UMTB NapannenbHoi onpoc)

$6 Yoranosuts IDY=1 (simo- | TmHnA EOl — ebixoa. HU3KWii ypoeeHs Ha nnHmuax EOI v

4WTb NapannentHbli onpoc)

ATN

87 MpounTaTts cocTosHve | Mepepava no RS-232 Gaita, ovoGpaxkaioljero cocto-
LUMHBI A&HHBIX AHue nnHuia DIO1-—DIO8
$8 MpuHATb GaiT no npovo- | PopMuposalve curHanoe cornacHo puc. 1. Tlepenaua
kony GPIB no RS-232 npuHsToro Baiita wnm kona owmbkm Ox1
89 Mpoumyare coctosHue nu- | Mepenaya no RS-232 Gaiita, pasprasLl KOTOPOro UMeT
HWi ynpasneHus anaueHus EOI, REN, ATN, SRQ, 1, IDY, 0, 0. Paspagw,
oTMeveHHble kak 1 nnn 0, acerga MMeKOT 3TW 3HaYeHWs
HE38BMCHMO OT COCTORHWA NWHWA yNpaBneHns
#x Mepepars ASCll-koa eTo- | PopMMpoBaHKe curHanos cornacHo puc. 1. Mepepaua
poro cvmBOna Komadabt no (no RS-232 kopa 0x3 nocne ycnelwHoro ebiONHeHWs
npovokony GPIB KoMaHab unK koaa Ox2 B cnyyae owmnbiu
~ Hactpolixu
“Hactpoikunopra ————— ~ HactpoikuGPIB ——
Mopr yerpovicrea: | > Aapec GPIB |2 j"
Cmpocrb obmena: 115200 6/c ol
y by Mepepaya panHLXR
Cron-fur: 1

Koeu cTpoky |$OD+mA v]

'I'Imemw—I

Korew cTpoku

3anyctve a3ty
nporpammy, Heobxo-
[VMO, OTKpBIB NOKa-
3@HHYI0 HA pMc. 5
| Brnapky "Hactpoid-

Puc. 6

MocnegoBatenbHBIM ONPOC MPOMCX0-
AUT MepneHHee napannensHoro, Ho 6o-
Nee TO4HO ONPeaenseT NpULKHY 3anpoca.
J[ns ero 3anycka Heobxoauma vHTepdein-
cHan komanna SPE (Serial Poll Enable —
paspelueHre NocnefoBaTenbHoro onpo-
ca). MNocne Hee kaxawlid npubop, anpeco-
BaHHbLI KaK roBopsawMiA, nepenacr Gair
CBOET0 COCTOAHMA.

MonHelid NepeYeHs MHTepPgEeRCHBIX KO-
MaHfl umeeTcA B AokymeHTte “Tutorial
Description of the Hewlett-Packard Inter-
face Bus”, KOTOpbIA MOXHO HaiiTh B WH-
TepHeTe no agpecy http://vt100.net/
manx/details/7,17449. Heobxoaumo
OTMETUThL, YTO He BCe YCTPOWCTBa, 060-
pyAoBaHHble HTepgencom GPIB, obnasa-
Hbl BbINONMHATE 78 WK WHbIE Cﬁl.Ll,Ir"Ie WH-
TepdencHble KOMaHabl.

Monbayacs WMewwmuMuca B T1abn. 2
KOMaHaamM1, MOXHO NPOM3BOAVTE Ha LUK-
He GPIB niobbie onepaumu, 4To [aeT nonb-
30BaTEN0 BO3MOXHOCTL CAMOCTORTENEHO
HanMcaTe KOMNbLITEPHYD nporpaMmmy
06CNyKMBEHUA KOHKPETHOro npuéopa unu
Mx cucTemsl. [na unniocTpaumMm 3Toil Boa-
MOXHOCTK aBTOPOM Bbina Hanucana npo-
rpamma GPIB Terminal.

K", yKasaTb HOMep
COM-nopra, k KoTo-
poMy nopkn4eH npeobpazopartens, M
GPIB-anpec npubopa, ¢ KOTOpLIM Npef-
crout paborats, 3agatk CUMBONLY, 060-
3HaYaI0WMe KOHel, CTPOKW cooBuieHun
npwv nepegaye M npuveme. B 3aseplieHne
HACTPOWMKM HEXKMMAIOT Ha SKPaHHYIO KHOM-
Ky "TipuMEHUTL M COXpaHUTL”.

06 ynayHoM OTKPbLITMM NOPTa COoBLMT
Haanves "TopT oTKpeT™ Ha naHenw "Tpu-
HATBIE AaHHbie” Briaak "Tepmudan”. Ha
pmc. 6 npueegeH NpUMep oTeeTa npubopa
Ha NOCNaHHYIO eMy 3aTemM KomaHay *idn? —
3anpoc Has3BaHWA W3rOTOBMTENA, TUNA M
Apyrvx cBegenuii o npubope. HyxHo otMe-
TUTB, 4TO OTBETHI NPUOOPA Ha NOCHIaEMbIE
EMy KOMaHbl NpeaycMOTPEeHb! faneko He
BCErna. 3a4acTylo, MPUHABR KOMaHay, Npu-
60p BbINONHAET ee (HanpuMep, NepexoouT
B Tpebyemulii pexum pabotsl) "monya”,
HU4Ero He coobuan 06 3TOM KOHTpONNepy.

Ana HarnsaHOro WccnenoBaHua npo-
uecca obmMeHa WHpOopMaumeid No KaHany
obLiero NonL3cBaHUa B nporpaMme npe-
noycMoTpeHa u3obpaxeHHas Ha puc. 7
sknajka "Komanpw™. lNonpobyem nepe-
nartbk koMaHay *idn? uMerowuMncs 3a0eck
cpefcTeamMu. MNpexae BCero, cneayer an-
pecosats Npubop Kak cnywartens ¢ aape-

com 2. [na 310r0 HeoBXoaMMOo Nocnartk
6ailT agpeca C wWeCTHAAUATEPUHHBIM
3HaqeHreM 0x22 unu fecaTyyHbIM 34.
Haxatvem Ha sxkpaHHyl0 kHonky ATN
yctaHaenveaem ATN=1 (HM3kWiA ypoBEeHb
Ha OAHOMMEHHOW NWHKMK). 3aMeTuM, 470
nocne BLIMONHEHWA KAXO0W onepauumn
Tekyuwiee COCTORHWE NWHWIA ynpasneHwn
aBTOMaTUHecKn OTOBPaxXaeTcn B HIDKHEN
YacTv BKNaaxu. Agpec B popMarte, CooT-
BETCTBYIOLLEM OTMEHEHHOMY MyHKTY nons
“opmat”, HabvpaeM B rone BEOOa pa-
JLIOM C 3KPaHHOM KHOMKoi “Tocnars” U Ha-
XUMAEEM Ha 3Ty KHONKy. YcTasHaenueaem
ATN=0, 0TXaB COOTBETCTEYIOWLYIO KHOMKY.
BBO.!J&l HYXHbIE 3Ha4YeHWA W HaXKUMan
Ha kHONKy “Tlocnare”, nepefaemM cnenyo-
uiyt0 nocnenoBaTensHocTs Gaittos: 0x2A,
0x69, 0x64, Ox6E, 0x3F, Ox0D, Ox0A. 3a-
MEeTHUM, 4TO, OTMeTuB nyHkt “ASCII",
MOXHO BEOAMTL HE LUeCTHaaLavTepuyHLIe
KOObl, 8 caMu CUMBONbI, OBpasywmve
koMaHny. OaHako 3asepLuaiowme ee cuM-
eonsl "Boaepat kapetku” (0x0D) u "Mepe-

~Komango

REN |

ATN |

IFC
_iov_|

ﬂml Popmar:

pioz | 041 | & HEX
e ——— " DEC
_Mwrams | BOA o
|
)
1

Puc. 7

Bog cTpoku” (0x0A) Heobxoaumo Bce-
Taky BBOMTL B WECTHAALLATEPUHHOM UK
AEeCATMYHOM (cooTBetcTBeHHO 13 u 10)
dopmare.

Hanee anpecyeM npuBop kak roeops-
LWMiA, 0NA Hero HaxnMaem Ha kHonky ATN,
3aTeM HabGvpaem v nepenaem aapec 0x42
vnu 66. Cpasy nocne orxkartus kHonku ATN
NpUHUMaeM oTeBeT npubopa, Haxuman
ANA NpyeMa Kaxnoro CUMBONA Ha BKPaH-
HY10 kHOMKY "HuTtars”. OGpatute BHUME-
HWE, 4TO NPU NPUemMe NOCNeaHero CUMBo-
na oreera ByneT yctaHosneHo EQI=1.

HayuvBwuce paborare ¢ uHTepdeit-
coM GPIB Ha HW3KOM YpOBHE M uUMes
HaBblKK NPOrPaMMUPOBAHWA, MOXHO NpK-
cTynath kK pa3paboTke NporpaMMm ynpas-
JIeHUA U3MePUTENbHLIMK KOMMIEKCaMMK.

I Or pepakywn. [porpamma Mmpomm—ll
ponnepa npeofpasoearens wHrepdesica u,
-mscmmxmmspmnnpm
M8 MMERTCH Ha Hawem FTP-cepsepe m
agpecy fip://fip. mdh-mmub/mfﬂfm/
GPIB-UART.zip.

Penaxrop — A. HQonrui, rpacsika — A. Jonri,
DOTO M CKPHHILOTE — 88TODa




BoccTraHoBNnEeHue...

B. BAEB, r. Banakoso
Caparosckoii obn.

... NPOBOAUMOCTH "rpaduToBbIX™
neYaTHbIX NPOBOAHWUKOB

I 1 e4arHele nnatel MHOrMX GbLITOBbLIX
1 g 3NEeKTPOHHLIX NPUBOPOB B HACTOSN-
wiee Bpema M3roTOBNAKOT He C MEAHbIMK,
a ¢ "rpadpuToBLIMK" NPOBOAHUKaMK, [laxe
MNpw He3aHa4YWTENsHOW pedopMaLm NNaTsl
Takue NpoBOAHMKN M3-38 BOSHUKHOBEHWUA
TPEWMWH, HeBMaMMLIX "Ha rnasa”, moryr
TEPATE NMPOBOAMMOCTb, HTO NPMBOAMT K
HepaboTocnocobHocTH Npubopa.

[na BOCCTAHOBNEHUA MOBPEXOEHHLIX
NPOBOAHWUKOB A UCNOML3YIO TOKONPOBOAA=
LLYIO MaCCY Ha OCHOBE NONMMEPHOIO KNnes
"Exo-Hacet”. foauTtcs Takke kneid "Mac-
Tep”, UCMIONBE3YeMblil AR MOHTaXa NoTo-
NO4HBIX MeHOMONMCTUPONOBLIX Aekopa-
TUBHEIX NnUT. Kneii Haao pastaBuTs Tex-
HUHECKUM CMPTOM A0 NONy4eHWA pacT-
BOpa, No BA3KOCTHM GNM3KOro K BoAe.

C nomouwbio HanunbHWKa ua rpudens
npocToro kapanpawa TeepaocTeio 3M
(vnm Bonee MANKOro) NPUrOTOBNRAIOT Men-
KOAMCNEepPCHHIM NnopoLluok. BmecTo rpude-
NA FOAMTCA KONNEKTOPHAR WETKA M3 MAr-
koro rpadura. MNopowka cneayer NpUro-

TOBWTb CTONbKO, YTOGBI OH MOKPLIT OHO
NNacTUKOBOW KPBILLKKW OT BYTbUIKA.

B 3Ty KpbILWKY € NOpOLUKOM N0GaBNAoY
KaniamMu Kneesoi pacTeop W nepeMetumu-
Batot. [yctota nonyyuBweica Maccobl
AonxHa BbITek NPUMEPHO TakoW, Kak y
KJ1eR, U MMETb HECBILLEHHbIA HEPHbINA LIBET.
3a0CTpeHHOoW CMWYKOW HaHOCAT Kanmko
MacChl Ha2 MECTO NoBpeXaeHWn NpoBoa-
HWKa Ha Nnare, KOTOpoe 3apaHee onpeae-
NAIT C NOMOLLBLI0 OMMETPA.

Yepes nonyaca CMeCck Ha4yMHaeT ryc-
TeTs. [ln nonHoro ee BbICbIXaHWA nnary
HYXHO OCTaBUTL Ha OTKPLITOM BO3AyXe Ha
cyTkun. ConpoTUBNeHWe BOCCTaHOBNEHHO-
ro COeOVHEHMA He AO0MKHO BbiTb Gonblue
1 kOm. lNepeq TeM, KaK HAHOCUTh Macey Ha
NedexTHLI NPOBOAHVK, XenartenbHo 3KC-
NepuMEHTaNbLHO NPOBEPUTL B8 KayeCTBO
(7. €. CONPOTUBNEHWE) HA MaKeTe.

... KOHTAKTOB NEHTO4YHOro Kkabens

B coBpemeHHOW BLITOBOWM U 3NeKTpOo-
MaMepurensHoOM annaparype wWwUpoko
MCMOMNL3YIOT MAOCKUE NEHTO4YHbIE Kabenw.
B npubopax, paccyvTaHHbIX Ha DAVTENb-
HYIO SKCNAyaTaumio, 3t kabenv noaxko-
HaIOT C NOMOLLBLIO CNeLManbHbiX COBAMHN=
Tenew, a B AelueBbiX YCTpOWCTBax 3aya-
CTYI0 NPOCTO NPUKNEWBAIDT OHYULLEHHbIIA
OT M30MFLMK KOHeL kabens K TOKONMpPoBO-

ASWMM AOPOXKAM TOrO MKW MHOMO OKO-
HEYHOrO yana (4awe scero — XXKK nHamka-
TOpa).

JoBonbHO cxopo Knen Ha kaGene nop-
CbiXaeT, U KOHTaKkT ero NpOBOAHWKOB C
TOKONPOBOAALLMMMK AOPOXKAMU HapyLia-
TCA, YTO NPUBOAUT K Beixoaly npubopa ua
cTpos. B cny4ae ¢ MHOAWKATOPOM 3TO Npo-
ABNAETCA B “noracadvy’” HeKoTopbIX 3ne-
MEHTOB M3obpaxeHun Ha ero Tabno.

B pane cnyyaee pabotocnocoBHOCTL
noaoBHeIX NPUBOPOE YAAETCA NErko Boc-
CTaHOBUTL MYTEM MEXAHWYECKOrO Npuxa-
THA KOHUa kabensa K NpoBOOALLMM A0POX-
kaM uHaMkaTopa. [lna atoro notpebyerca
ynpyras MeTannu4eckan npwKMMHan
nNaHka WwupWHoi okono 5 M. MNo koHuam
STOW NNaHKKM CBEPNAT MO OYTBEPCTUIO MNOA
BUHTHI M1,5. OnuHa ee pomkHa ObiTb
TakoW, 4tobbl OHA MOrna npuxarb Bce
NpOBOAHWKK Kabens, a ee KOHLLI C OTBep-
CTUAMMK BbIXOAMNW 38 NMpeaenti Kopnyca
vHavkatopa. OTBeTHble OTBEPCTMA MOA,
BWHTLI CBEpNnaT B nnate (Mnu kopnyce)
npubopa.

OnA HaaexHoro pasHOMEPHOro npu-
wartua kabens nnaHky cnegyer HeMHOro
WM3OrHyTb KOHUaMKW BBepX, a nof Hee
NOMECTUTE NPOKNaAKy W3 BCNEHEHHOro
nonuatuneHa tonwuHon 1,5...2 mm. Co-
BUpaTh NPWKUM CneayeT Ha BKIKHYEHHOM
npubope. BUHTLI 3aTArMBaOT A0 NONHOMO
BOCCYaHOBREHUA M3obpaxeHun Ha Tabno.

Pegarrop — 1. Slomaxin

deH ansa nemMoHTaXa MUKPOCXEM
B. CTPIOKOB, r. 3enexorpagck KanuwHuHrpanckoii o6:.

{ )ﬂﬂChlE&eMaﬂ HIDKE KOHCTPYKLMA Ca-
MofensHoro ¢deHa poavnack Kak
noneTka 6eicTpo 1 6es 3aTpaT BbINaATL C
MeYarTHbIX NNaT HeCKONLKO COBPEMEHHBIX
MHOIOBLIBOAHBLIX MUkpocxem MN3Y ana ux
nepenporpaMMMUpoOBaHMA U COXPaHUThL
npW 3TOM LENnocTHOCTL nnar. B wore
3anymaHHas onepauus 6eina ycnewHo
BLINONHEHa, & OAHOPa30BbIk GheH Npoaon-
*aeT UCNPaBHO CAYKUTBL NO Cel AeHb.
YerpoiicTBo, No CyTH, He OTNU4aeTCA
o7 GeiToBOro $eHa, Ho cnocobHo obecne-
4YWUTb 3Ha4YUTENsHO Bonee BhICOKYIO TeM-
nepartypy Bo3pywHoro notoka. [opaywii
BO3/yX HanpaensioT B 30HY AeMOHTMpYe-
MOW MMKPOCXeMbl W, KOrAa Npunoi pac-
MNaBuTCS, BLITACKMBAIOT € K3 nnatsl.
Mpw wuzrotoenedun deHa B Oeno
MoLNO BCAKOR CTapbe W3 MHOrONeTHWX
2anacHWkoe. Pa3symeertcs, kaxaoMy, KTo
3axo4eT WIroToBWTL cebe noaobHLIN
annapat, NPWABTCA CaMOCTOATENLHO
peLuaTte — Kak W 13 Yero. Pacckaxy, kakum
0Bpa3oM cnpaBUNCcA ¢ 3TOW 3anaqen s.
deH coCTOUT U2 TPexX Y2NoB — HarHe-
Tatens BO3nyXa, Harpesavens v 6noka
nuTaHua. B kauecTee HarHeTarens Bo3ay-
Xa NPUMEHeH BEeHTUNATOP TUNopasmepa
80 MM, CHATBIN B CBOE BPEMS C KOMNBIO-
TepHoro 6noka NUTAHWMA Mo MNpUHKHe
NOBBILUEHHOW WYMHOCTH. 3TOT OCEBOM
BEHTUNATOR HAA0 NPEBPaTUTL B LEHTPO-
OexHelli (TaHreHuManeHbid). Ons 3TOro
CHUMAIT KpbINk4aTKy W NpopesaloT
OTBEPCTHE B KOPMYCE MEXAY KPenexHbl-

MM YUIKaMW, KaK nokasaHo Ha pumc. 1.
3atem NOAWMNHMK W Ban KpPbINLYaTKK
NPOMBIBAIOT, CMa3bLIEAINT W YyCTaHaenu-
BaIOT ee Ha cBoe Mecto. C3aaw no pucyH-
KY K KOpNycy NpuBUHYMBAIOT NMAACTUHY
pazmepamu 80xB0 MM W3 TOHKOrO CTex-
NOTEKCTONUTA.

Crepean k kOpnycy nNpUBMHYMBAIOT
TaKWX Xe pasMepoB NNacTuHy U3 TOro xe
martepuana, Ho C OTBepCTUeM NocpeavHe
Avametpom Ha 10...12 MM Bonblue ava-
METpa CTYNWLbI KpbbMaTKM. 370 OTEEp-
cTve Byaer cnyXuTb BOSAYX03ab0pHUKOM
geHTUnaTopa. O6e nnacTwHbl, KCTamw,
MOXHO BLIPE3ATE M3 CTaBLLMX HEHYXHBIMU
KOMNakT-AWCKOB; OTEEpCcTWe B 3agHew
NNacTUHE B 3TOM Cny4Yae 3akJeuBaloT
CKOTHEM.

Ceepxy Ha Kopnyce BEeHTWUNATOpa, Ha
NAOCKOM NNowW@aaxe, KpensT KONogaky G
[BYMSA BUMHTOBBIMM KOHTaKTaMM, K KOTO-
pbiM ByAYT NOAKNIOYEHb! BHIBOALI Harpe-
Bavens. KpenexHsiii BUHT KONOAKW OON-
*eH BbiTe C NOTANHOI ronOBKOW, YTODLI
OHa HEe [MpenaTCTBOBana BPALLEHWMID
KPbINbYaTKY.

O\ NnUTaHKa BEHTUNATOPa WCMONbL30-
BaH roToBbI ManoOMOLHBIA 6NOK NUTaHWUA
B BMOE YKPYNHEHHON CETEBON BWUIKM.
Mogoiper mo6oii Takoi 6NOK C BbIXOAHBLIM
NOCTOAHHBLIM HanpspkeHeM 12 B u Tokom
Harpysku He meHee 150 MA. Ecnu B HeM
eCcTb CTabunnaaTop BeIXOAHOTO Hanpsoke-
HWRA, ero Cneayer yaanuTs, OCTaBuB TONb-
KO CeTeBOW TpaHchopMaTop, MOCTOBOW

BoINPAMUTENIlb M CrMaXVBAIOWMIA OKCUA-
Hblli KOHAeHcaTop. HeBonbluoi MabLITOK
HaNPAXEHUA 3NEKTPOABUraTeno BeHTU-
NATOpA HE MOBPeaMT.

B oceoboavBliemMcs NPOCTPaHcTBe
Bnoka NuUTaHa HYXHO cobpaTts npocTe-
WM CUMWUCTOPHBIV DEFYNATOR MOLWHOCTH
HarpesaTens. Cxema perynatopa nokasa-
Ha Ha pmc. 2. BMecro TAG280-500 (VS2)
MOXHO MCNONb30BaTE CUMWUCTOR Cepuu
BT 138 unn moboit Apyrow Ha HanpsxeHue
500...800 B n tok 5...8 A — oHM MoryT
paboTath, He neperpeBasch, paxe 6ea
TennooTeona. CUMMETPMHHBIA AMHUCTOR
DB3 (VS1) s cHan ¢ nniate OTCNYXUBLIEN
CBOWM CpOK sHeprocOeperalowel nomm-
HECLEHTHOW NlaMnbl.

MNepemenHbiin peanctop R1 — mwoboin
manorabapurHbiii. Heobxooumo Takke
NpeaycMOTPETL YCTAHOBKY NNaBKOro npe-
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Conpo Kowyx obmomka nazpeSomens

Ona 3710ro Mx KOHUL 3a4MLLAI0T MENKOW
Haxna4How Gymarov Ha pnvHy 30 MM K
MNIOTHO CKPYHMBAIOT C WwaroMm 1...1,5 mm.
Mockonbky ckpyTka npy pabore Harpesa-
TENA NOYTU He HakanseTcs, coefVHeHwe
noNy4aeTcn AOBOMNBHO HAAEXHoe,
Kapkacom onsa 06MOTKW CRYXUT kepa-
muyeckan Tpybka oT gvoaHoro cronba
KLI109A, MCNONL30OBaBILErocs B CTapbIx
OTEYEeCTBEeHHLIX Tenesuaopax. Tpybky
CHa4ana ykopaYvBaloT Ha OfHY TpeTh ee
AMVHBI HA ToYune. 3arem ee kaHan Boitu-
WaloT, OCTaTku Bbixuraor. Beioabs 06-
MOTKM BbINOAHAT 6Gonee TONCTHIM
HUXPOMOBBLIM npoBsoaom (0,35...0,4 Mm).
Ha4anbHulii BLIBOA, 3aKpenisoT Ha Kap-
Kace B HECKONbKMX MUNNMMeTpax oT
kpan. lNposoa HamareiBaOT € Hebornb-

Pacnopka  BeBod

Bo3dyxoBod
Puc. 3

Aoxpanutena FU1. Bce peranu
perynatopa CMOHTMPOBaHbL B
kopnyce Onoka nuTaHua Ha
BbIBOAAX NEpemMeHHoro pesau-
cTopa w TpaHcdopMaropa.

Ofpatute BHUMaHWE Ha TOT
bakT, 4To U NepeMeHHLI pean-
cTop, M Harpesatens EK1, u
noaeofswve npoBoaa OyayT
Hax0AWTLCA NOA CeTeBbiM Ha-
npsoxeHueM. lMoaTomy Bce ne-
pPeYUCHeHHbIe AeTany AOMKHbI
MMETb HAAEXKHYIO U30NALMIO.

Hanaxweanue perynatopa
IAKNIONEETCH B NOABOPKe peau-
ctopa R2 u koHaeHcaTopa C1 go
nony4eHna xenaembix npene-
NOB M3MEHEHWA MOLUHOCTU Ha
Harpy3ke. Ee Ha 3To Bpewms
nyHue 3aMeHUTs NaMnon Haka-
nueanua Ha 220 B MOLHOCTBIO
60...100 B, w4to nossonut
CYAMTH O BbiAENAeMoi MOLLHO-
CTU NO APKOCTH CBEYEHUSA,

Mpwu vcnpasHbIX AeTanax pe-
rynatop obeiyHo paboraer cpa-
3y, a ecnu OTMEe4YaeTCA Hepas-
HOMEPHOCTE  PErynupoBaHus
WM MHBIE HEMCMPaBHOCTH, Le-
necoobpa3Ho npoBepurb ¢op-
MY HAMPFXEHWA Ha Harpyske ¢
noMowsio ocumnnorpada. Ecnu
nonynepwoAsl CUHYCOMAB! OyayT Heoau-
HEKOBLI, MPUAOETCA UCKaTL 3amMeHy CUMK-
CTOPY UK AMHUCTOPY.

HanBonee OTBETCTEEHHLIA y3en de-
Ha — HarpesBatens. Ero mowHocTs, No
MOEMY OMbITY, AOMKHa ObiTb NPUMEPHO
200...250 BT, T. e. conpoTuBneHue 06MoT-
K1 — okono 200 Om. OuamMerp HUXPOMO-
BOro npoeopaa Harpesatens — 0,2 MM
(npu 60nee Tonctom 0BMOTKa He yMeLua-
nack Ha kapkace, a 6onee TOHKWI BICTPO
neperopaer). [nvHa HyXHOro orvpeska
nposoga — okono 5 M. Jonyctimo cpa-
WMBaHWE HECKONbKMX KOPOTKUX OTPE3KOB.

WM HaTaroM. HeGonswolh war HamoTkm
xenareneH, Ho HeofBslateneH — BMO-
CNeACTBMM BUTKM MOXHO Das’fBUHYThb
WIMOA B HYXHbIX MecTax, 0CODEHHO Tam,
rae ByayT oTmMeyeHsl Haubonee neperpe-
BAIOLWMECA BUTKH.

loToBLIM HarpesaTens oBxuraloT Ha
BO3/lyXe B TEYEHUE ABYX YACOB, NOAKNIO-
4MB ero K Beixoay JIATPa unm x onucasHo-
MY BbllLE PErynaTopy MOWHOCTH, ycTa-
HOBNEHHOMY BHauane Ha MuHuMyM. Bo
Bpema obxura obmoTka aomxHa 6biTb
HarpeTa A0 WHTEeHCUBHOrO KpacHoro
useta. MHorma Ha HarpeBaTene MOXHO

YBUAETL XENTHIE TOYKM — MECTa NOoKanb-
HOro neperpesa. Yawe Bcero oHW Obi-
BAIOT HA HEeYAa4HbiX CKpyTkax. Takue
CKpYTKM BO uabexaHwe GbICTPOro nepe-
ropasva NpoOBOAa NpUAETCs Nepefenarb
33HOBO.

Mocne ocTbiBaHWa HarpeeaTtens OAMH
M3 BbIBOAOE 06MOTKW MPONYCKaoT Yepes
KaHan kapkaca, @ Ha BTOpOi HanesalorT
waonupylowme kepamudeckue Bycel MK
TOHKME TPYOKU (MX MOXHO M3rOTOBUTL M3
peauctopos MT-0,25, yaanve BuIBOARI U
O4MCTUE OT Kpacku). [nuHa nsonmposax-
HOW 4acTW BLIBOAA He A0MKHA GbiTh MeHee

MM.

IOna Toro 4tobbl HarpeBarent pasme-
CTUNCA B BO3AYXOBOAE NPUMEPHO B LEHT-
pe (no ceyeHwio), Ha kpasx kapkaca ycTa-
HaBNWBAIOT OBe Pacnopkv, CBUTLIE W3
HMXPOMOBOW NPOBONCKM AWAMETPOM
0,4...0,5 MM, Kak CxemMaTUHeckv NokasaHo
Ha pmc. 3. LenecoobpasHo kakayw 13
Pacnopok COBMECTUTL C BEIBOAOM 0BMOT-
KW Harpeeatens. YCbl pacnopok Haao
MOAOrHYThL Tax, 4To6bl MOXHO BblNo BABU-
raTe HarpesaTene B BO3AYXOBOA C
HeBOoNLLWWM YyCUNTWEM.

B kauecTee BO3OyxOBOAA OT BEHTUNA-
TOpa K HarpeeaTenio A MCNoNbL3oBan
KY C BHYTPEHHUM AMamMeTpoM okono 13 MM
W3 NPEecCOBaHHON CNIOALI OT BblLEOLIMX
W3 CTPORA 3NeKTpUHeckmx DbITOBbLIX wmn-
UOB ANR 3aBMBKK Bonoc. MaeanbHol ank-
TepHaTUBEOW cnoasHok TpyBke
6bina 6bl TOHKOCTEHHaR Kepa-
MMYECKEn C TAKUM Xe BHYTPEH-
HUM AWMaMEeTPOM, HO HailTu
TAKYIO MHE HE yAanoch.

CHapyxu BO3AyXOBOA, Ha
BCIO ONWHY 06matbisatoT ache-
CTOBBIM WHYPOM OT CTapoi
anekTporpenku. Co CTOpPOHbI
BbIXOAa ropsayYero Bosayxa B
BO3AYXOBOAE 3aKPErawT Cu-
NMKaTHBLIM KNeem uMnuHapuye-
CKOB WK KOHWHECKOe CoMmno B
BWOE OTpe3ka KepamMW4eckomn
(B kpaitHem cny4ae crexknsiH-
HOW) TpyBkM C BHYTPEHHWM
AunameTtpoM okono 10 mm.

[oTOBLIV BO3AYXOBOA € Ha-
rpesaTeneM noMewawnT B
TpYBHaTLIA KOXYX, COrHYTHIN U3
XKEeCTU Ha nopxopawelt onpae-
ke. Kpas Tpybku KOxyxa [omK-
Hbl UMeTb HeboNbwoe nepe-
KpBITME, [AWaMeTp [OnXeH
6bITE TakuM, 4TODLI MpU He-
HONLLWOM CXAaTUM XOMYTOM OHa
NNOTHO oOxBaTbiBana acfec-
TOBYI0 0O6MOTKY Harpesarens, a
oceBan [/MHa KOXyxa — Ha
60...70 mm pnvHHEE BO3AYXO-
BOAA.

3agHeit HacTn kKoxXyxa npu-
[a10T Takyto popMy, HTOGLI OH MONHOCTLIO
YKPLIBAN BLIXOAHOE OTBEPCTUE BEHTWNA-
Topa. [lna KpenneHus K BEHTUNATOPY B
KOXYXE BbINOSHAIOT COOTBETCTBYIOWME
Haapeabl, OTrMBKK M, ecnM HeoBXOAMMO,
npuvnaveBaoT ywku. Ons yaob6erea pas-
6OpKK KOXYX MOXHO CAenaTth COCTaBHBIM
W3 [BYX CEeKLMM, COefMHSAEMLIX BTOPbIM
LUMPOKUM XOMYTOM,

Ha kOHUbLl BLIBOAOB HarpesBaTens
HaAeBalT TOHkMe ¢TOPONNacToBLIE
TpyBku. BuIBOABI BLINYCKAIOT M3 KOXyxa
BBNU3K KOHTaKTHOM konoaku. Boe wenu
B BO3AYLWHOW Marucrpany 3akpbiBaioT




CUNMKOHOBLIM FepMeTHKOM (BblaepXu-
BaOWMM, KCTatWM, HarpeeBaHwe Ao
150...200 °C).

Jns yono6erea pabotsl ¢ GeHOM K BEH-
TUISITOPY CO CTOPOHLI, MPOTUBOMONOXHOM
BO3YXOBOAY, NPUKpPENNeHa pyyKa, Buinu-
neHHan 13 daHepbl. B HwKHen yacTv BeH-
TWARATOpa 3akpenneHs ABa IUMHHBIX
BUHTZ, NPenATCTBYIOWMX OnNpoKMabLIBa-
Huio deHa Habok. O6wmid BUA roTOBOrO
c¢eHa nokasaH Ha prc. 4.

Perynatop TeMnepartypbl ycTaHasnu-
BAKOT Ha MWHMMYM W BKOYaOT ¢GeH B
ceTkb. YOexaaTCa B TOM, YTO KpeibyaTka
BEHTUNATOPA BPAaLLAETCH M NOTOK BO3AyXa
13 conna ecte. [loHeMHOry yeenuyveas
MOLLHOCTL, AOBOASAT CBEYEeHWe Harpeea-
Tens Ao cnaboro kpacHoro. B aTtom nono-
¥eHun nawt ¢edy nopabotats A0 Tex
nMop, NMOK& U3 HEro He NepecTaHeT BbIXo-
AuTe asiM. MNocne aToro MowWHOCTL MOXHO
YBENUYUTE [0 AOCTVXEeHUA paboyek Tem-

neparypbl BeIXOAALLEro ua conna Bosay-
X8, COOTBETCTBYIOLLEH APKOMY CBEYEHWMIO
HarpesaTens.

Ina yno6ctea npumeHeHws ¢ena cne-
AyeT AONONHUTE ero 3aXKMMOM ANA BulTac-
KWBaHWA MUKPOCXEM M3 Nnathl U HaBopom
PaMOK—3KPaHOB pasHblx pasMepos, npe-
LOTBPAaLLAIWKX NeperpesaHue CoceiHux
Aetaneit Ha nnare (puc. 5).

— 7. It
¢oro — aeTopa

Penaxrop — /1. Ilc rpad

MoOHTaX U AeMOHTaX MUKPOCXEM
B ManorabaputHbixX Kopnycax

C NnnaHapHbIMMN BblBOAAGMU
B. BAPAHOB, r. XapbkoB, YkpauHa

l, 3NOXEHHaA Huwxe WH$opmMauun, no-
HepnHyTan 13 yyebHoro dunbMa no
naMke MUKPOCXEM W CTaTkM, HaXOAALLenca
B WHTepHete no aapecy <http://www.
silabs.com/Support%20Documents/

) .
uleoo,

R e P —

TechnicalDocs/an114.pdf>, npoeepe-
Ha Ha cobcTBeHHOM onkite. OHa NO3BO-
nsieT GLICTPO M 8KKYPaTtHO MOHTHMPOBATE U
AEMOHTUPOBaTL MUKPOCXEMbI B KOpnycax
TQFP, SOIC 1 MM nopoBHeix 6e3 cneuw-
anesHoro nasybHoro o6opyaoeadva. OaHa
13 Mukpocxem B kopnyce TQFP-32 11306-
paxeHa Ha puc. 1 CMOHTMPOBaHHOW Ha
NepexoaHoil NeYarHol nnate ana ycra-
HOBKM Ha OCHOBHYIO nnaty YCTpoOWCTBa
BMECTO aHanorm4HoM MUKpOCXeMbl B KOp-
nyce DIP-28.

Ans naku nNnadapHbIX BLIBOOOB MU-
HUATIOPHBIX MUKPOCXeM yA0BeH nannbHuK
€ Xanom, Hasbieaemuim Microwave. Takoe
*ano (pmc. 2) MOXHO npuobpecTu roTo-
BOE WKW WM3roTOBWUTL CaMOCTOATENLHO,
BeICBepnME HebBonblwoe yrnybneHve B ero
pabo4eir noBepxHOCTH, B HeM ByaeT Haxo-

AuTbCA Hebonbiwoi 3anac npunos. Mox-
HO MCMONB30BATL U CTAPOE Xano ¢ Nporo-
peBweil paboyeil NOBEpXHOCTLIO, KOTO-
pyio poctatouHo obpaborate Hanunb-
HWKOM Tak, 4T06bl OT 06pa3oBaBLueiica Ha

HEM BONBLUIOK BLIEMKM OCTANOCH NULLb
maneHbkoe yrnybneqve.

PekoMeHayeTCs NPOV3BOaWMTL Mavky
10 TaKoW TeXHONOrnm:

— Ha MECTO, NpegHasHavYeHHoe pns
MUKPOCXEMBI, MOMECTUTL HEMHOMO KNes
OT KNneswero kapaHaawa;

— MONOXWTh HA 3TO MECTO MUKPOCXe-
My, NPOKOHTRONMPOBAaB pasMeluleHre ee
NepBoro BLIEOAA;

— nepemMeLlas MUKpocxemy (Knei He
[ACT €W CMEeLLaTbCs NMPOW3BOMBLHO) U
cnerka nogrubas ee BuIBOAB, AOBUTLCA
TONHOrO COBMELLEHUMA BCEX BbIBOAOB €
npeagHasaHa4YeHHbIMK 0NA HUX KOHTakKTHbI-
MU NAoWanKamu;

— OOMH U3 KpalHWUX BLIBOLOB (Hanpu-
MEep, NPaBblii HYXKHWIA) NPUNaATL K KOH-
TaKTHOW nNnowanke;

— eCNK MUKPOCXEeMa CABWUHYNACH Npu
naiike, OTKOPPEKTUPOBATE €€ NONOXEHWE;

— NpUNanTb eLie OOAMH KpaiHuii Bbl-
BO/, PACTIONOXEHHbLIN NO ANAroHanm oT-
HOCHUTENLHO MPUNEAHHOIO MepBbiM, W
CHOBa MPOBEPUTHL MONOXEHWEe MUKpO-
CXembl;

— cMasaTb FyCThIM PacTBOPOM KaHW-
donu B cnupTe UK APYrvuM Xuakum hmo-
COM BCE BLIBOAL!I MUKDOCXEMB! W KOHTaKT-

HbIE MNOWAAKK NOA, HWX;
— ybeauTeca, 410 NpUNOIK NOKpLIBaeT
BCio pabovylo NOBEPXHOCTL  Xana

NasnbHUKa W 3anNonHeeT yrnybnedve Ha
HeM, He 06pa3syn, O[HaKOo, Ha Xane Kannwo;

— ¥anoMm nasnbHWKa npoeecTy no
npasoMy psay BeIBOAOB CBEPXY BHWU3 CO
CKOPOCTLIO NPUBAN3UTENLHO OAWMH BLIBOL,
B cekyHay (pwmc. 3). HanomHio, npaesin
HWXHWIA BbiBOA Obin npunasH paHee,
Nno3ToMy ABKKEeHWE NassibHUKE He Bbi30-
BET CMEeLeHna MUKpoCXemsl, a Qnoc He
LAcT NpUNoi0 3anvTh 3a30pbl MEX Ay KOH-
TaKTHLIMUK NAOWAaKaMu,

— MNOBTOPUTL ONEPALMIO C OCTaNbLHbI-
MW pRAEMA BLIBOAOB, KaxX/Ablid pas nonon-
HAR 3anac Npunon B yrnybneHun xana.

BoO3MOXHO, HaAeXHan naika Nony4mT-
CA HE Cpasy, NO3KCNEPUMEHTUDYITE C
YriOM HaKNOHa xana. XenatensHo, 4Tobbl
npu OBMXEHWW OHO Kacanoch Kak BbiBO-
[OB, TaK W KOHTAKTHbIX NAOWAAoK Ha
nnarte.

JeMOoHTUpOBaTL MUKPOCXEeMb! C nna-
HaPHbLIMKW BLIBOAAMM NPOLUE, YEeM C BbIBO-
LaMK, MOHTHPYEMBIMUK B OTBEpCTURA. Cae-
Nartb 3T0 MOXHO W 6e3 cneumnanbHbix Ha-
cagok. Hauate cneayet ¢ “nporvankvea-
HUA" NMOA OAMH U3 PAAOE BLIBOAOB MUKPO-
CXeMbl 3MANMPOBAHHOI0 NPoOBOAA (Hanpu-
mep, N3B-2) avametpom 0,2...0,25 mm.
MNpenaTcTBOBATL ITOMY MOMYT COXpPaHWB-
LUIMECH NOA MUKPOCXEMOW 1 ee BLIBOAaMU
octatki ¢noca. Onpenenurte, rae npo-
BOA, BCTPETWICA C NPENATCTBUEM, M NPOo-
rpeitte Gnuanexaiive BelBOALI MUKDOCXE-
Mbl MAsNLHUKOM, OAHOBPEMEHHO Npoaan-
ras npoeoAa.

OnMH M3 KOHLOB NPOBOAA, HanpyuMep,
Npaebiit, HYXHO 3aKPenUTb, KaK NokasaHo
Ha puc. 4, OTOrHYB W NPUNanB K KOHTaKT-
HOW NAOLANKE UNW NEYATHOMY NPOBOAHU-
Ky nmbo npocTo NPOAEB B OTBEPCTHE Ha
nnare. 3areM, NPOrpesas BLIBOALI MUK-
POCXEeMBbI XaNnom NasansHUKa, BbITArMEaiTE
W3-NOA, HYX NPOBOA, 238 CBOBOAHBLIA KOHeL.
BuiBOAL! Cherka NnpunoaHuMyTCA, a obpa-
30BaABLUMECH MEXIY HUMU M KOHTEKTHLIMU
MnowankaMu 3a3opsl GyayT OYMLLEeHb! OT
npunos.

Onepaumio, HauyMHaa ¢ "npoTtankvea-
HMA" NPOBOAA, MOBTOPUTE CO BCEMW PA-
OamMu BbIBOOOB.

Panaxtop — A, fonrwii, oro — aeTops
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HU3koBONbTHbLIN
TOKa Harpys3ku

npepbiBarteinb

A. BYTOB, c. Kyp6a Sipocnasckoii 06n.

I/ ypHan “"Paauo” yxe ny6nukoBan

onucaHus yCTpOﬁCTB, BKMOYEEMbIX
nocnefoBaTensHo C Harpyakoi W obec-
NEYMBEAIOWWMX NEepUoAMYEckoe NpepbiBa-
Hue Toka yepes Hee [1, 2]. Npegnaraemoiii
HUXEe npepbiBaTens TOKa OoTnu4Haer oT
NoOAOOHLIX YCTPOWCTA aHanorud4HOro Ha-
3Ha4YeHVA Manoe N2AeHe HanpPKeHW Ha
OTKPBLITOM KOMMYTUPYIOLLEM SNEMEHTE W
Manbiit cobeTBeHHbIN NoTpebnaemblin TOK
B Te4YeHWe TOW 4YacTu mepuoga paboTl,
KOrfla 3TOT SNEeMEHT 3aKphiT.

MpY CHYXEHWM HaNPAXEHWA MUTaHUA
BMUTTEPHLIA nepexo TpaHauctopa VT3,
paboTaowmii kak cTabunMTPOH, 3aKpbiBa-
eTCA, CNefioM 3a HUM 3aKpbIBaeTCA TPaH-
3ucTop VT2. BICOKUWIA yPOBEHL HAa HUXHEM
no cxeme Bxope asnemeHta DD1.2 cwme-
HRAETCA HU3KUM, B peaynsrarte Yero paborta
reHepaTopa OCTaHaBNMBAeTCR B MOoXe-
HUKM, KOrOAa Ha Beixoae anementoB DD1.3,
DD1.4 Huakwid ypoBeHb. TpaHaucTop VT4
npy 3T10M 38KPLIT, TOK Yepe3 Harpysky He
npoTekaer.

. ~ ; s
Iy 1<
K 8816, [ 3t c5 VD4 ING148 [ RII 1K
| oy 220mx 0,022 1K |
14 DD1 x258 LY
680 ¥ , VD2 KC16BA
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T 1 MK _'—_E VT3
- =1
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Puc. 1

Mpepsisarens cnocobeH paboTaTs B wn-
POKOM MHTEPBANE TOKA HArpyskM — OT eu-
HWULL, MURNMaMNep A0 AECATKOB aMnep Ha
4acToTe OT AoNei repu A0 AECATKOB Ku-
norepil. B kasecTee Harpy3ku MoxeT BbiTb
MCNoNL30BaHa NamMna HakanuBaHuA, CBeTo-
OMOL, € TOKOOrPaHWYUTENLHBIM PE3UCTO-
POM, OUHAMUHECKaA roNoBKa, aBToMobUITb-
Han cupeHa, oBMOoTKa pene unu Tpadcdgop-
Maropa 1 apyrme norpeburenn Yoka.

MpuHUMNUaneHas cxema npepeiBarens
nokazaHa Ha pmc. 1. Ha noneBom TpaHau-
ctope VT1 wm noruyeckux snemMeHTax
DD1.1, DD1.2 nocrpoeH reHeparop nps-
MOYTOfBHBIX UMNYNLCOE. HacToTa wux cne-
noBaHuA 3anaHa peanctopoM R3 v koH-
aeHcaropoM C2, a peanctop R4 w avon
VD1 obecneyvBaioT CKBaXHOCTE MMNYIb-
COB, paeHyto AsyM. Peauctop RS obpasyer
uens nonoxurensHoi OC, yBenuyueaio-
wel CkopoCTs NEPEKNIOYeHUA 3NEMEHTOB
Mukpocxemsl DD1.

Takoe NocTpoeHWe FreHeparopa 3Hauu-
TENLHO CHUXEET TOK, NoTpetnaeMiii Muk-
pocxemoi DD1, nockonbky B AVHEAHOM
pexvMe paboTaer TONLKO TPaH3WCTOP
VT1. Kpome 310ro, OHO CYLWECTBEHHO Yn-
poLlaeT 4acToTO3aAatowWwyio Lenb.

Ysen na TpaHsucTopax VT2, VT3 Bnoku-
pyer paboTy npepbiBaTens npu ymeHblue-
HUW HanNpPsXeHUs NuTasua Hwke 8 B. 310
Heobxo0aMMO, 4ToBkl NPeaAoTBPaTUTL Nepe-
rPEEaHME MOLLHOrO NONEBOrO TPaH3UCTO-
pa VT4 u3-3a ero HeNosHOrO OTKPLIBaHWA
MPU NOHVXXEHHOM HaNPSKEHWN NMTaHWA.

YCYPOWCTBO OT aBapuilHOW nepeMeHsl
MONAPHOCTH HanpsxeHUs nutasua. Korna
Harpyaka R, obecroyena, koHaercarop C3
HaKanNMBaeT 3HEPruio, HeoGXoAVMYIO Ans
noaAepxaHua HanpskeHua 3aTeop—
WUCTOK TpaHawcropa VT4 Ha ypoBHEe He
Hiwxe 10 B B Te MHTepBans BpeMeHw,
KOMAA OH OTKPLIT W HanpaXeHWe NUTaHuA
npepbiBarTens 61M3KO0 K HYMO.

Mpy HOMUHANBHOM HaNPSXKEHWUW NUTa-
HuA cTabunutponbl VD2, VD3 3akpbitel
HE YBENU4YMBAaIOT NOTpebnaemein npepbi-
BaTENeM TOK, KOTOPLIA B nayaax, koraa
NUTaHWe Ha Harpysky He nopaeTtcs, He
npeebiwaer 300 mkA. Bapucrop RU1
3awmiaeT nonesok TpaHauctop VT4 or
BCMAECKOB HAMNpPSXEeHUR, CO303aBaeMbix
VMHOYKTMBHOW COCTaBAAIOWER Harpyaku
(Hanpumep, O6MOTKOW NOBLILLAKLLEro
TpaHcdopMaTopa npeobpa3oearens Ha-
MpsXeHnsa Ona namnsl AHeBHOro cBeTa
unu  moctpsl  Yuxeesckoro). Tnaskan
Betaeka FU1 sawmwaer tpaHavcTop VT4
OT NEeperpy3kyu YpeamepHo Gonblmm
TOKOM.

Yetpohicteo coBpaHo HaBeCHBIM Crno-
coBoM Ha MOHTaXHOW nnarte pasmepamu
64>45 mm. Bee peavctopsl — MNT, C1-4
un1u uMnopTtHele. Konpedcatop C3 —
mMnopTHelid, C2 — noboii Manorabapwr-
HbIli MNeHo4YHBI, HanpuMep K73-17, oc-
TankHele — mobuie.

Bmecto awonos 1N4148 nopoipyt
nobule ua cepuii KAS521, KN522, KO103.
Crabun bl KC168A MOXHO 3aMeHUTh
Ha KC4074, 1N4736A. MNoneson TpaHau-
crop KMN501A aameHuM nioBuim Us cepuin
KN501, KNs02, KNS04 vny yMMnopTHLIM
ZVN2120, BSS88. Bmecto 2SA933
nogoKaer mobow p-n-p TpaH3UcTop W3
cepwmit SS9012, KT3107.

Peaucrop RY ynywwaet aanyck reHepa-
TOPA NPW NNABHOM NOBLILLEHWW HaNpAXe-
HUA nuTaHua. Kongedcaropel C4, C5 3a-
LMLLAIOT y3en ynpaeneHus paboToi reHe-
paropa OT NoMex.

CnaborvouHble y3nsl npepuiBatens
MONY4atoT NMTaHWe OT NapaMeTPUYecKoro
cTabwnuaaropa, cobpaHHOro Ha 3anemeH-
Tax R11, vD2, VD3. Ouwop VD4 sawmuiaeT

Tpanauctop KT6456 MOXHO 3aMeHUTh
mob6biM M3 cepuit KT645, KT315. OHm
OBBINHO MMEeoT HanpaxeHwe naesuHHOro
npobos 3IMUTTEPHOrO NEpexoaa OKono
7 B, TpaH3ucTopbl xe cepumn KT3102 —
okono 8 B, a, Hanpumep, WUMNOPTHLIE
2SC3330, 28C1740 — okono 9...10 B.
Yem MeHblue 3TO HanpsxeHvwe, TeM npu
MEHBLIEM HANPAXEHUW NMUTaHWA Npekpa-
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TUT paboTy reHepatop. lNpy 3aMeHe TpaH3WUCTOPOB HE Creayet 39.

330bIBATL O PA3NMHMAX B X LLOKONEBKE,
Monesoii TpanancTop IRFZ30 uMeeT CoNPOTHBNEHWE OTKPLITO-
ro kaHana He Gonee 0,05 Om, paccyMTaH Ha HanpsXeHWe CTOK—

MOOYNbHAS PEKNAMA
WHTEPHET-MATA3WH "OECCH" — Aganrtep K-nvamu NM9213 (Ha-  cTyna kK TPYAHOAOCTYNHBIM MecTam —

victok 50 B, MakcvManbHbiih Tok croka 30 A 1 MOXET pacceuBarh
MouwHocTs Ao 90 Br. Ero MoxHo 3amenuts Ha IRFZ34, IRFZ42.
Liokoneeka 3TMx TpaH3UCTOPOB OAMHAKOBA.

Bmecro CNRO7D470K nopoivpyTt sapwctopsl FNR-05K470,
FNR-07K470.

C yKazaHHbIMW Ha cxeMe HoMuHanaMu anemeHToe C2, R3, R4
HacToTa NepexkioHeHuA npepsiBaTens okono 1 My, 4To nogxoamT,
HanpuMep, onA ero pal B CUCTEME aBapuiiHOId asToMOBUNL-
HOW CUrHanu3aLuK, ykasaTenei NoBopoTa, B HOBOrOOHEN Wm0~
muHauvn. C koHpeHcatopom C2 emkocTteio 470 nd vactorta
reHeparopa nosBLICUTCA A0 2 k1 M Torma NPy HanpPsXeHUW NUTa-
Hua 12 B npepbiBaTtens MOXHO HarpyanTs BTOPU4HON 06MOTKOR
aBykoBoro Tparncdopmartopa TB-3LL (ero marHuronpoBon cne-
Ayer NONHOCTLIO pa3obpaTe v cobpaTe 3aHOBO, Pa3MecTMB nna-
CTWHBI "Bnepexphilky”) OT NaMnoBO-NONyNpPOBOAHWKOBOrO TENe-
BW30pa, a NOAKMIYEeHHaA K NepBuYHOM OBMOTKe 3TOro TpaHc-
¢opmaropa namna HakanuBaHwa MowHocTeio 15...25 Bt Ha
HanpsokeHue 20 B Gyaer cBeTUTb NMOMHBIM Hakanom. B Takom
Ka4ecTBe NpepbiBaTens MOXHO MCNONL30BATL Kak npeobpasosa-
TeNb HanNpsKeHWs, Hanpumep, AN NUTEHWA HW3KOBOMBTHOMO
ManNnoOMOLHONO anexKTponannsHWKa.

Ecnn HeobxopvMO No TeM UAM MHBIM MPUHMHAM U3MEHWTH
CKBE&XXHOCTb WMMYNLCOB reHEeparopa, 310 MOXHO peanu3aoearth
noabopkoit peavctopa R4.

OnucaHHoe YCTPOWMCTBO MOXeT paBoTaTh U NpY HanpskeHnK
nuTaHus, 6onsluem 12 B, TpebyeTcs TONLKO BuiGpars pesuctop
R11 vakoro conpotvenexus, 4Tobel TOK Yepea CTabunUTpOHbI
VD2, VD3 6uin 6nM30K K HOMUHANLHOMY. Tak, HanpumMep, nNpwu
HanpsXxeHWM nNUTaHua 24 B conpoTuBneHue 3TOro pesucTopa
AOMKHO BbiTh paBHbIM 3,6 kKOM, @ MOWHOCTL paccesHWs — He
meHee 1 BT

Hem Gonbwe pabodan yactota npepuiBartens, tem Gonbie
noTepyM MOWHOCTM HA NEperioYeHue TpaHaucTopa VT4. 310
notpebyeT ero YyCTaHOBKM Ha TENNOOTBOA, C 6onbLued TennooTeO-
Afweid NOBePXHOCTLIO.

POTO OAHOTO U3 BapUaHTOB KOHCTPYKLMM NpepbIBaTens Toka
rnoKazaHo Ha pmc. 2

JIUTEPATYPA
1. Koxypog A. KommyTarop Harpysku. — Paawvo, 1991, Ne 7, ¢. 37—

2. Yynnoe B., Aivanextoe B. PaGorta kommyTatopa €O cnaboroyHOR
Harpy3koir. — Paawo, 1997, Ne 11, ¢. 53.

Pagaxrop — M. S , rpad — 11 1 i, (hoTO — aBTOpa

npeanaraer:

— MKO50 — apantep pna nog-
knodeHms no USB yetponcTs IDE/SATA k
komnbioTepy — 1065 py6.

— MTB045 — mMobunbHas 3awmTa ot
HerpoLLeHHbX rocteil — 979 py6.

— USB ocumnnorpa BM8020 —
2165 pyb6.

an My

- a30HHLIA YacToToMep
— BM8010 (1 'y — 12 MIy, 100 MMy —
960 Mru) — 1950 py6.

— MT5020 — kOMMIEKT 3neKkTpo-
obopynoeaHua ons Benocunena ("raba-
puTH”, “NOBOPOTHWMKKM®, CUrHan) —
509 py6.

— lMNporpamMmarop EXTRA PIC —
750 pyb.

— BHyTpMCXeMHBIM OTRanymMK ycT-
poicTe Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2)
1700 py6.

— Apantep K-nuium BM9213 ona
NMOAKNKYEHWA I'IepCOHaﬂbHOI'D KOMMNbLK-
Tepa yepes USB k AvarHOCTMYECKOMY
kaHany (K- mnu L-nvHuM) SnekTpoHHOro
6noka ynpaenexnus (3BY) asTomobuna ¢
UENbI0 ANArHOCTMKK U yNpaBneHua ero
byHKuMaMKM — 840 pyb.

60p ans cOOpKM) ANA NOAKNKOHEHWA Nep-
COHaNLHOro KomnetoTepa qepes COM-
nopT k 3BY aeTomobuna — 552 pyb.

— NepexoaHuk USB 8 COM BMB8050
ansa NK — 399 py6.

— MT1020 — asykoeoi vHbOpma-
TOp € AaTyvkom asuxkeHun — 810 py6.

— NM5422 — MHOroMCKDOBOE 3NeKT-
poHHOE 3axuraqHue “Mynscap-M™ (knac-
cuka) — 795 pyb.

— BocbMuyKaHanbHI MAKDONPOLIEC-
COpHBIV  TanWMep, TEepMOCTaT, 4Yachl
BM8036 —2730 py6.

— Habop "™actotomep 10 Iy —
250 My~ — 550 py6.

— GSM-curnanvzaumio BMBO3B —

1122 pyb.

— Undposyio wkany TpaHcusepa —
850 pyb.

— CurHanusaumio  yTeuku rasa
MTBO55 — 945

pyb.

— Yertpoiticteo BM9222 pna pe-
MOHTA U TECTUPOBaHWA KOMMBLIOTEPOE —
POST Card PCl — 1763 py6.

— BM8039 — GSM wHTennexrty-
anbHOE YMNpaBnsiolee oOxpaHHoe
yctpoiicteo "TAPOAUAH™ — 3367 pyb.

— MT1010 — Bwpeo3oHa ona no-

5595 pyb.

— BM9010 — USB BHyTpMCXEeMHbII
nporpammarop AVR MUKpokoHTponne-
poe — 662 py6.

Masnbuylo cradHuuio LUKEY
B852D+FAN. den + nasanbHuK, uMdpo-
BOW MHpukaTop — 2665 pyb.

OnvicaHve W xapaKTepyucTUKU CMOT-
puTe Ha http://www.dessy.ru

Beerna B npopaxe Habopbl peTanew
LN CaMOCTOATENbHOW CHOpKKY, KOpMy-
Cbl, paaMoneTany, Marepuans u o6opy-
AoBaHve an\a nankun.

105318, r. MockBa, a/a 52 "MO-
CBITTOPI”. 3akassi NPMHUMAOTCH
no 6ecnraTHOMY MeXAYropoaHOMY
MHOTOK3HaNnbHOMY TenedoHy:
8-800-200-09-34 c 9-00 go 17-30
MSK, no e-mail: post@dessy.ru wm
Ha cailTe www.dessy.ru.

31K 1 MHOTKe ApYyrve HaGopkl, Y306 1
MOAYIM  ANA  paavoniobuTensckoro
TBOPYECTEa, 8 TaKXe KHWMM Bbl MOXeTe
npuobpect¥ no aapecy: MaraswvH
"TexHuyeckan KHUra" Ha YeppuTOpuK
KHWXHOW spMapku . Jiob6epus (MO),
yn. BonkoBckan, nom 67.

Ten. 8(915) 069-06-88.
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@ CteHp ons npoBepku Kkabenemn

B. COKOJ0B, r. NMporeuHo Mockosckoii 0611.

Mpu uarorosneHuy U npuMeHeHnu 6onblioro Yucna kabenei Bo3-
HUKaeT HeobxoauMocTe GLICTPO NPOBEPHTE MX MCNIPAaBHOCTE M NPY-
roQHoOCTH K yCTaHoBKe B cobupaemoe uagenne. O6bivHan "npo3soH-
ka” B aTux ycnosuax HeymnobHa M 3aHMMaeT K TOMY X€ CIHLIKOM
MHOro BpeMeHHM. ABTOp cTarbi, UMes GonbLUOH ONbIT NPOBEPKH M
PEMOHTa MHOTroYMCIeHHBIX kKabene#, pa3paboran CTeHR, NO3BONAI0-
wmsi 6bicTpo M HarnagHo ybeaureca B McnpaBHOCTH kabens wnu B

RQPAAMO®

NPUKNAOHAS QNEKTPOHUKA

Ten. 608-28-38

Mpwem crateii: mall@radio.ru
Bonpocei: consult@radio.ru

PAAMON21,2010

Hanu4YuM B HeM MoBpeXgeHuii.

PWVHLMN, NONOXEeHHLI B OCHOBY pa-

60Tbl ONUCLIBAEMOro CTeHAa, UMmo-
CTpUpyeT Cxema, uslobpaxeHHas Ha
pmc. 1. PasvemMul nposepsemoro kabens
NOQKMOYHET K COOTEETCTEYHOWMM OTBET-
HBIM YaCTAM, Ha KOHTAKTaX KOTOPbLIX CMOH-
TUpoBaHel peaucTopbl R1—R4, R6—R10.
BmecTe ¢ npoeofamu kabens v pesncTo-
pom R5 oHu 06pasyioT AenuTens UenbiTa-
TensHOro HanpskeHua Ug. MNpu ucnpae-
HOM Kabene CHUMaeMOe C [eNUTENA KOHT-
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ponsHoe HanpsxeHwe U, coctaanner
BNONHE ONPEeAeneHHyl AO0N0 WUChbITa-
TENLHOMO (B paccMaTpuBaeMoM cnyyae —
36 %). MNpw oBpbIBax M 3aMbiKaHWAX NPO-
BOACE 3Ta pAona uaMeHseTcn. Kow-
Aencatop C1 cnyxut ans nopasneHus
BO3MOXHbIX NOMEX M HaBOAOK. XOTa Ha
cxeMe u3obpaxeH [ecATUNPOBOAHLIR
kabenb, NoAobHLIM 06pa3oM ycnewHo
npoBepanucs kabenwu ¢ YMCNoM NpoBOAOBR
1o 34.

Ha pmc. 2 npeacrasneHa cxema dop-
MMpOBaTe.I‘Iﬂ HeOﬁ)(OﬂHMbIXJJJ'IFl BbINONHEe-
HWA NPOBEPKW MCNLITATENBHOMO Hanpske-
HUA Up ¥ 0BpasuoBbX HanpskeHnid U, u
U.. 3aeck UMEeTen BLINPAMUTENE CETEBO-
ro HanpsxeHus Ha TpaHchopmarope T1 u
AvoaHoM Mocte VD2 co ctabunuaatopom
HanpskeHun +12 B DA3.

Y3en sanycka NOCTPOeH Mo Cxeme
ogHoeubparopa Ha Talimepe DA2. Mocne
Haxartua Ha kHonky SB1 TaiiMep reHepu-
PYET MMMYNLC, OTKpbIBaowWMiA Ha 5...10 ¢
TpanavucTop VT1. AnurensHocT MMNynb-
ca MOXHO perynupoBats NOACTPOBYHLIM
peaucTopoM R8, a npu HeoBxoaMMOCTN —
NPOANUTL ero A0 NBOro HyXHOro 3Have-

HWS, NPOCTO yAepxueaa kHonky SB1
HaXaTOW.

3aMKHyTbIe NPU OTKPLITOM TPaH3UCTO-
pe KoHTakTel pene K1 nogaiT Hanpske-
HWe Ha crabunua3aTop WCNLITATENLHOrO
HanpspkeHys, cobpaHHbil Ha MUKpOCXeMe
napannensHoro crabwnuaaropa DA1, wu
cTabunuaaTop 06pasLoBOro HanpaXxeHua
Ha Takown xe Mukpocxeme DA4. Ha epemn
npoBepku BCrnbixvBaeT ceetopavon HL1.
Kpome TOro, Ha W3MepUTenbHbiid ysen,

3TOT y3en NpoBEPSeT, HAXOOUTCA NW
HanpsxeHuwe U,, nofaHHoe Yepes pesu-
cTop R3 Ha BxoAL! KOMNAPaTOPOB MUKPO-
cxembl DA1, B MHTEpBane mexay obpas-
LIOBLIMUW 3HA4eHMAMM Uy 1 Us, NnOJaHHEIMK
Ha BTOpbIE BXOABl 3THUX KOMNAapaTtopoB
yepes peavctopel R1 1 R2, wnu BHe 3TOro
WHTEpPBAana.

MoaxnoyeHHbI K BLIXOAY “BepxHero”
KoMnapaTtopa (BuiBOAy 1) MMKpOCXEMbI
DA1 ceetogvon HL1 curHanuavpyert, 4to
HanpsoKeHWe Ha WHBERTURYIOWEM Bxone
3TOr0 KoMnaparopa (Esieoge 2) 6onbwe,
YeM Ha HeVHBepTUpYIWeM (BwiBope 3).
370 NPOVCXOAMT, KOrAa B NPoBEpAeMoM
kabene MMeeTCH 3aMbikaHve Mexay npo-
Bopnamu, Bcneacteve yero U,>U,. Ceeto-
Avoa HL2, nogknioqeHHsll K BbIXOAY
"HUXHEro”™ koMnapartopa (BsiBoay 7)) MUK-
pocxembl DA1, curHannaupyeT O TOM, 4TO
U,<U,, cnepoearensHo, B kabene nmeeTch
0BpbIB.

Korpa kabenb UcnpaeeH, BhINONHReTca
yenosue U, >U,>Us. MNpy 3TOM Ha Beixoaax
06ouX KOMNApaToOpPOB YCTAHOBNEH BbICO-
KM NOrMyYeckyii ypoBeHb, CBeToavoAbl
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NOCTROBHHLIA MO CXxeMe, M3oBpakeHHoM

Ha puc. 3, nocTynaer HanpsxeHwe +5 B,
nuTan ero.

Kews. 7 DD1, DD2<—

HL1 1 HL2 norawetbl. Yaen ua anemeHros
DD1.1 v DD1.2 BoiNonHeAeT NOMMYeckylo
byHkumio W. MNoatomy npy McnpaBHOM




kabene ypoBeHks Ha BLIXOAE NOMMYECKOro
anemenTa DD1.2 Tarke BLICOKWIA, a TpaH-
aucTop VT1 oTkpeit. BKAOYeHHBLIA B ero
KONNEKTOPHYIO Uens ceeTtopuon HL3 cur-
HanuaupyeTt o6 aTom.

n EMbIR

MpepycmoTpeHa U 3ByKOBas CUrHANU-
3aums 06 ncnpasHoOCTK Kabens. Beicokuii
ypoBeHe Ha Beieoge 13 anementa DD2.1
paspeluaeT pabory reHepaTopa UMNyne-
COB 3BYKOBOW 4acTOTbl Ha MUKpOCXeme
DD2. MMnynbChl NOCTYNAKT Ha NEE30U3-
ny4atens 3eyka HA1. MoacTpoeyHbiii pe-
auctop R12 — perynsitop rpomkocTu.

HanaxueaHue ycTpoicTBa HAYMHAIOT C
YCTAHOBKM MOACTPOEYHbLIMK pesucTopa-
mu R10 u R14 (cm. puc. 2) sHadqeHwni
U;=4,1 B n U;=3,9 B. 3atem nogkno4aior

K pasbemam X1, X2
(cm. puc. 1) saee-
AOMO  UCNPaBHLIA
kabenb v NOACTPO-
€4HbIM  pPe3ucTo-
pom R5 (cm. puc. 2)
yCcTaHasnueawT
U,=4 B. Bce oatu
3HaYeHus Heobxo-
OUMO  KOHTPONU-
poBaTh OOHUM WU
Tem xe uudpo-
BbIM BONLTMETPOM
{(MYNETUMETPOM).

Mpw usrotoene-
HUM NNOCKKMX kabe-
nel Cny4aeTcs, Y4To
WX CKpenneHHbie
Mexay coboi npo-
BOAa NC HEBHUMA-
TeneHOCTW 3ape-
NbIBAKOT B OgWUH U3
pasbemMoB B 06paT-
HOM nOpsake: Npo-
BOA 1 — K KOHTaKTy
10, npoeog 2 — k
KOHTaKTY 9 v T a.
lMpu npoeepke no
cxeme, naohpaxeH-
HOW Ha puc. 1, Ta-
kol kabene Gyper
COMTEH  ucnpas-
HbiM. OgHako, ecnm
UBMEHUTL  CXeMy
cornacHo pwc. 4,
TO0 npy "nepeesep-
HYTOM" pasbeme
HanpsokeHue Ug no-
CTYNUT Ha pesauc-
Top RS Henocpes-
CTBEHHO MO Uenu:
kOHTakT 1 pasbema X1 — kontakt 10
paswema X2. byper nopmaH curnan "3a-
Mblkarue”. [Mpu YCROXHEHUU UCNbITaTEeNB-
HOW CXembl BO3MOXHO BbISIBNEHWE W OpY-
TUX HEUCTIPABHOCTEN.

OnucaHHblil cTeng 6Guin M3roToBNEH B
HECKOALKUX BapuaHTax, npegHasHavyeH-
HbIX [19 NPOBEPKM CambiX pasHbix kabe-
nei. BHewwwiA BMg BEpxHeW naHenu
0OAHOro U3 BapWaHTOR MOKa3aH Ha pue. S.
C ero noMoLULIo NPOBEPSIOT (B TOM YUCne
OHOBPEMEHHO) Nnockue kabenu YeTbipex

Tunoe. Bce venbitatencHble KaHans! no-
CTPOEHbI MO CXemam, aHaNnorMMyYHbIM Onn-
CaHHbiM Bbilwe, ¢ o6wmmy Bnokom nu-
Tauws 1 GOpMUPOBaTEeNneM WMMMYNBECOE,
3a4ailivx BpemMsa npoeepku. Hewcnosns-
3yEeMuie KaHanol MOryT OuiTe OTKHONEHbI
BbIKNIOYATENSAMM, HAXOOSLWMMKCH Ha Of-
HOM 13 60KOBBIX NaHenei. Ha cHmKe OHK
He euvgHel. Elle nea Bapwawta creHga c
NOAKTIOYEHHBIMU K HUM KabensMu noka-
3aHel Ha puc. 6. MHavkauwa ceupeTens-
CTBYET, 4TO BCE Kabenu ucnpaeHbl.

Penaxtop — A. Honrwi, rpadwxa — A. Jonrwi,
¢oro — asropa

MOAY/IbHAS PEKJTIAMA

KoHTponsHBIi NpUeMHUK KOPOTKO-
BOMHOBMKE — LUM(PPOBOH BCEBONHO-
Bbiii DEGEN DE1103 — 3800 pyGneii.

Onucanue 30ece:

http://www.dessy.ru .

Bakaasiears 3gece: 105318, r. Mock-
Ba, a/s 52 "MNOCLINTOPI™.

E-mail:post@dessy.ru,

Ten. (495) 543-47-96; (985) 366-87-86.

* * *

000 "3nexTponaug”

MoctaBka nioBbIX SNEKTPOHHBIX
KOMMOHEHTOB M KOMMNEKTYIOLLMX.
Xumus onsi anekTposuku. [locTaeka
nouToi B NBYIO TouKy Poccum iopuamn-
YyeckuMm U dusmveckmm nuuam. Co
cKnaga v nog 3akas.

WWW.ELEKLAND.RU

E-mail: i

Ten./dakc — (82147) 42026.

* K

Panvogeranu — NONTOM.

Konpencatopslr WIMA kopnycsl,
MUWKPOCXeMbl, TPaH3UCTOPH, 3NeKT-
POHHbIE namnbl, rHes3ga, PesncTopsl,
TymMbnepbl, HOXHbIE NEpeKnoYaTeny.

Mbi paboTaem B pO3HULY 1 ONTOM.

Caiar:

smb-effects.ru, smb-music.ru

Odwmce: r. Mockea, Cubupckuii npo-
esn, n. 2/8r, od. 405 (407) (4-# atax).

TenedoHs!: (495) 517-87-84,

(495) 517-33-41.
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NMPUKNTIAOHASA SJIEKTPOHUKA

Ten. 608-28-38

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

PAAMO N2 1,2010

3awumTa aneKkrTpoaBurarens

OT HEenoJsiIHopa3HOro pexuma
B. SIKOBJIEB, r. LLlocTka Cymckoii obn., YkpanHa

yc-rpoﬁmno 3aLUMTElI 3NEeKTpoaBUAraTe-
N8l OT HENONHOGa3aHOro pPexuma, Kak n
onucaHHoe MHOW paxee B "Panwo”, 20086,
Ne 1 wa c. 35, pearvpyer Ha nNpepuiBarHns
B Nopaqe Ha TpexdasHbii 3neKTpoaBura-
Tenb HanpskeHua no6on ua Tpex ¢as. Ho
MO CPaBHEHWMIO C HUM OHO 3HA4UTENLHO
YNpoLLEeHo 1 cTano Gonee HapexHsIM.
Cxema yCOBEpLUeHCTBOBAaHHOIO YCT-
poiicTea wu3obpaxeHa Ha PMUCYHKE.
Haxaruem Ha kHonky SB1 nopatwor
HaNpAXeHWe Ha KaTylwky MarHuTHoro
nyckatensn KM1, Bknouyawowero anek-
Tpopevwratens M1. Hagexvoe cpabatbi-
BaHUWe Nyckarens npw nNuTasdum ero

Ludposoir Tanmep ANA Hacoca

KaTylku, paccymMTanHon Ha 380 B nepe-
MEHHOrQ HanpsaxeHwd, MeHbllumM no
aMnaMTyae NyNnsCUPYIOLWLMM HanpskeHn-
em obecne4MBaeTcs 3a CHET 3HaYUTENb-
HOW NOCTOAHHOW cocTasnaweid no-
cnepHero.

OpHoBpemeHHo co cpabarbiBaHuem
nyckaTens HanpsxeHue NocTyna-
€T Ha aHOoA W YNPaBnstoLLMIA IneK-
Tpoa TpuHuctopa VS1. Tenepb
koHpeHcaTop C1 nopsapspkaercs
4Yepes NepuogvMyecku OTKPLIBAK-
WWACA TPUHWUCTOP, HanpsxeHue
Ha HEM OCTaeTCAl [OCTaTOYHbIM
ana yoepxauus nyckarens KM1 B
cpaborasluem coctosHum. B cny-
4ae nponagaHne HanpsxeHws
mo6oi na ¢as TpUHUCTOP Npekpa-
LWaeT OTKPLIBATLCS, KOHAEHCATOP

by [Kmr
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BLICTPO PaspsixkaeTcs U nyckaTens
OTKNIDHaeT aBUraTtens OT CeTH.

Peaaxtop — A. Jonrud, rpagiaka — A, Jonrsd

B. KY3bMEHKO, P. HYOBUK, r. KopcyHb-LUes4eHKOBCKMIA, YKpanHa

YcrpoicTBO npenHasHayveHo OJF NEepUOAMYECKOro 3anycka M
OCTaHOBK¥M Hacoca, fnogaroujero Bogy M3 Kosogua B pe3epsyap,
ob6ecneunsarOLMii BOAOK BOGONPOBOA B 4aCTHOM fOMe.

POLUECC NONHOCTLID aBTOMAaTU3MPO-

BaH, W HET Heo6Gx0AMMOCTU NOCTO-
fAHHO CNEaVTL 38 YPOBHEM BOObI B pesep-
Byape — YCTPOMCTBO KOHTPONUPYET 1 noa-
[OEPXVBAET 330aHHbIA YPOBEHb BOObLI B
eMKOCTU. Mcnons30BaHne MUKPOKOHTRON-
nepa NO3BOAWAC MOBLICUTL €ro Hanex-
HOCTb, @ TaKke NoCTpouTe Manorabapur-
HYIO M NErKO NOBTOPSEMYIO KOHCTPRYKLMIO.

Cxema Taiimepa uaobpakeHa Ha pmc. 1.
TakToBasi 4acTOTa MUKPOKOHTpOnnepa
ATtiny2313 (DD1) 3aaaHa BHELHUM KBap-
uesbim pe3oxatopom ZQ1. Mpogonxwm-
TenbHOCTL HENMPePLIBHOM paboThl HACOCA U
MPOACIXUTENLHOCTE Nay3bl OT €ro BhIKO-
HYeHWs A0 NOBTOPHOIO BKNIOHEHUA YCTaHaB-
NUBAIOT C MOMOLLLIO OBYX KHOMOK (SB1 u
SB2). 31 3HaYeHUA COXPaHAOTCH B 9HEp-
rOHE3aBMCUMOM NaMATV MUKPOKOHTPOR-
nepa, Mo3TOMYy HET HeobxoaAWMOCTWM Mo-
BTOPHO Mx YCTAHAANMBATE NOCNE Kaxaoro
BbIKNIOYEHWA 1 NOCNEeYOLLIEero BKIIYEHWR
nUTaHKs, YT0 0COBEHHO BAXHO B CENBLCKOIA
mecTHocT. Mpy BO306HOBNEHMM NUTaHMA
Taimep HaumMHaeT ceow pabory ¢ dopmu-
pPOBaHWA Nay3bl, HTO 3aLMLLAET HACOC OT
BLIXO[A M3 CTPORA B pe3yneTarte MHorokpar-
HOrO BK/IKOHEHMA W BLIKIIOHYEHMA 38 KOPOT-
KWUIA NDOMEXYTOK BPEMEHW.

Ha pByx Tpexpa3psiiHelx cemuane-
MEHTHBIX CBETOQMOOHBIX UHOMKATOPax C
obwmmn katopamu (HG1, HG2) Bo Bpems
paboTbl TaiimMepa OTOBpaxaeTcs BPEMs,
ocTaBlleecs A0 BKIIOYEHUS Hacoca (npu
BbIOEPKMBAHUM May3bl) UM OO ero Bbi-
KNYeHus (BO Bpems noga{u BOObl).
Wrpukaums auHamuyeckan. [elwwdpartop
DD2 ¢ esix0pamMu, BEINONHEHHbLIMUK MO Cxe-
Me “C OTKpbITBIM KONNEKTOpoM~, npe-
obpasyeT GOPMUPYEMbIA MUKPOKOHTPON-
nepoM TpexpaspsaaoHblii ABOUYHBIA KOL
HOMEpa 3HaKOMeCTa B CUrHansl, nopasae-
Mble Ha KaToabl MHAOMKATOPOB ANA uUX
NOOYEPeRHOro BKNKHEHWS.

Hacoc ocraHaenueaercs v npu cpaba-
ThiBAHUM [ATYMKE MAKCUMAaNEHOrO yPOBHS
SF1. 310 cONPOBOXOAETCH BLIBOAOM Ha
urgukarop Haanuew FULL. farimkom Mo-
XET CNYyXuTe Moboi MUKPOBLIKIOYATENb,
cHabxeHHbIA puivaroM ¢ nonnaekom. [ns
BonbLLEA HAAEXHOCT MOXHO YCTAHOBUTE
eLle 0auH MUKPOBLIKKO4aTENb, paspbiBa-
HOLLMIA LieNb NWTaHWA Tailmepa, ecnu par-

4k SF1 no kakoil-nubo npuyuHe He cpa-
6oran.

Bce peranu yCcTpoIiCTEa, KDOME [aT4MKa
SF1, CMOHTUPOBaHbBI HA NEYAaTHOM nnarte U3
$ONBIMPOBAHHONO C ABYX CTOPOH CTeKNo-
TekcTonuTa, 306paxeHHon Ha puc. 2. B
€€ aBTOPCKOM BapuaHTe HEMCTONL3yembie
y4acTku ¢oner ¢ obewx CTOPOH Nnatbl
coepuHeHsl ¢ uensio —(9...12) B u cnyxar
LONonHUTENEHEIM ODLLIM NPOBOAOM.

MNnata paccyutaxa Ha getanu gnsg no-
BEPXHOCTHOrO MOHTXA (KpoMe kBaple-
BOro pesoHatopa ZQ1, crabuwnuaaropa
DA1, vnamkatopoe HG1, HG2, xHonok
SB1, SB2 u pene K1). Tun pene — JRC-
23F. ConpoTvBneHve ero katylkym —
167 Om, pabGouee HanpsxenHwe — 5 B.
KOHTakTel paccuyvTaHbl Ha KOMMYyTaLuio

9.12B -
AG1 TO1-3361 HG2 TOT-3361
o I VD1
E . B E?MBRggZOLT
£ 8 10mkx 168
D 3 9 5
E 1] E 12__4| ._.T”_
5 g L] L] L] (Fs L ] L ] (] C4 0_1 MK
8 H H I_n
HL1 GNL-1210UBC i
I DD2 74LS145D c5
5 ATtny2313.208i o 1|ocf e, Gk
28 R3 47K 2 0 4 +—{—
80 PA2 | MC| PBO [ | 4 1 .
2 R4 PB1 [l 8 2¢
84 [F—S1—2PDO pe2|1d 3 (&3
a2z . —3pPD1 PB3 4 0mes
2 i PD2 PBa® 5 4 1”
N PD3 FBs [
PD4 PB6 [
PD5 PB7
PD6
’] Rl 8 Re-R11 —
[’ 33k 150 —3 X1 x2 {4
R2 R11
100 K =}
=1
-~\ SF1 (garTw ypoBHA) 0 HJ' MEy
1
K 88, 10 DD1, c1 U c2
am.fonz :l‘: 13 T 13
Puc. 1
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o Paspra Cocr. | Paspng | Cocr. crapra nporpammsl Ha 16000 umknoe. i
1 —~ RESET SPMEN 0 CKoUT 1 3awmTel uHpopmanmm 8 EEPROM mMmukpo-
1 - 2, z DWEN 1 SUTH 0 KOHTpONnepa OT CNy4arHOro noepexne-
P MOs! ; EESAVE 1 | sum 1 HUS B NPOLECCE HAPACTAHMA HANPSKEHUS
2 3N miso € WOTON 1 CKSEL3 1 nNUTaHWsA MOpor cpabaTbiBaHus BHYTPEH-
s H EoRrEdte e | Hero seTexTopa Hanpskenus (BODLEVEL)
g 19 4> sck 5 BoDLEvE | o | okselo | 1 yCTaHOBNEH pasHbiM 1,8 B.
B 5\ .5 £ SLKDIV 1 Mpu 3arpyske B NPOrpaMMHYI0 NamsTs
x 1 — paspAa He 3anporpaMmMUpOBaH, MUKDOKOHTpONnepa koaos u3 gaiina Pump-
Puc. 3 10 8 GND 0 — paspaa 3anporpammMUpoBaH. COnth'.hEX. UMELLEroCH B NMPUNOXKEHN,

nepemMeHHoro Hanpsokenua ao 125 B npu
MOLHOCTU Harpysku He Gonee 62,5 B-A.
Hacoc wnu ppyroe wcnonHuTensHoe
YCTPOHCTBO, MOLWHOCTE KOTOPOro MpeBbi-
LiaeT BOSMOXHOCTU 3TOrO pene, MOXHO
BK/IIOHATE C NOMOLUBID APYroro pene wunm
KOHTaKTOpa, Pacc4YMTaHHOro Ha COOTBET-
CTBYIOLLME TOK U HanpsxeHue. Pene K1 B
Takom cnyyae Gyner CRyxuTb NpOMExy-
TOYHBIM.

Ha nnare ycTaHOBNeH Takke LUTLIPeBOiA
pasbem XP1, kOHTAKTH KOTOPOro coepm-
HeHbl C BbIBOOAMY MUKPOKOHTPONNEpa co-
MacHo cxeme Ha puc. 3. OH npeaHaswa-
HeH AN8 NOOKMOHEeHWS NpOorpaMmaTopa K
MUKDOKOHTPONNEPY, YXe YCTaHOBNEHHOMY
Ha nnarty. B rabnuie nokasaxo, kak qomk-
Hbl BbITe 3anpOrpaMMupPOBaHbl paspagb
kOHpUrypauumu mMukpokoHTponnepa. Own
3apaloT ero paboTy ¢ KBapLeBbLIM pe3oHa-

NpORONXUTENEHOCTL paboTel Hacoca u
ANUTENLHOCTL Nay3bl MOXHO HE32aBMCUMO
uameHsTs 0T 0 #o 60 MWK ¢ Wwarom 1 c.
Taimep noTpe6naer OT UCTOYHWKE Ha-
npsikenus 9...12 B Tok He 6onee 500 mA.

Peaaxtop — A. fonars, rpaduxa — A, Hoarvi
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@ LudpoBoit KOOoBbIN 3aMOK

NPUKJNTAOHASA SJTEKTPOHUKA

Ten. 608-28-38

Bonpocsi: consult@radio.ru

Mpwem cTated: mail@radio.ru

PAOMO Ne1,2010 0

c UK kniouom

A. BALLINPOB, C. BALLUHWPOB, r. Mocksa

MpennaraeMbili KOQOBbLIA 3aMOK YCTaHaB/nuBawT Ha BXOQHOM
ABEPH NOMEL{EeHHWs C OrpaHMyeHHbIM [OCTYNoM. Lns OTKpbiBaHUS
3amka npuMeHeH kmod, pabotamowmii B MK gnanasore. Bnarogaps
aromy oTnagaeT Heo6Xo0AUMOCTb B YCTaHOBKE BHELUHEH KNaBuaTypoi

ana Habopa xoga. Kpome toro,

nepexsarutb uHpopmaumio 8 UK

KaHane cnoxHee, 4eM B panuoKaHane.

CHOBOIA KOHCTPYKLMM Kak Kfoya, Tak

M 33aMKA ABNSIETCH MUKPOKOHTpONnep
ATtiny2313 dupmel Atmel. MNepegava cur-
Hanoe ocywectensercd B UK avanasoHe
nocnegosaTentHblM KOAOM CTapT-cTon-
HblM METOA0M.

3anuck U3 MNMN3Y B ero perucTpbl BOCbMM-
paspsgHbiX "cekpeTHbIX” cnos. ndopma-
LMOHHBIE UMMYNBECH, MOCTYNalLWue Ha
nuHnio PDO, cpaBHUBAOTCH C HUMM, M NPKY
COBNaASHUM C NMEPBLIM U3 CHOB NPOUCXO0-
ouT pansHeilwan obpaborka wHdopma-

Cxema Kniova nokasava Ha puc. 2. OH
npeacraenseT coboi nepeparyvk UK cur-
HaNOB W NUTAETCH OT OQHOrO ranbBaHiHe-
ckoro 3nemexTa. Ha mukpocxeme DA1
cobpaH nNpeobpasoBarent HanpsXxeHus
1,5/5 B. AKTMBM3aUMA KIHOHa OCYLLECTB-
NReTcH nogayeil BelkNOYaTenem SA1
NUTAIOLLEero HanpsokeHus. MukpokoHTpon-
nep DD1 paGoTtaet no NporpamMme, KOOb!
KOTOPOW Npueegersl 8 Tabn. 2, u xpanur
B CBOEI NaMATH KOJOBbIe CNoBa Kniova. Ho
MOKa KOHTaKThl KHOMKKM SB1 He 3aMKHYTHL,
mukpokoHTponnep DD1 ¢opmupyeTt "nyc-
Thie” KOLOBBLIE CNOBA, COAEPXALUME HYNW.
Mocne HaxaTuR Ha kHOMkKy SB1 mukpo-
KoHTponnep <¢opMupyeT Ha nuHvm PD1
(enizon 3) nocrnefoBaTenbHOCTE UMIMYNL-
COB, COOTBETCTEYIOLLMX KOAOBbIM CNOBAM.
3T™M MMNYNBCHI OTKPBLIBAKOT TPaH3uCTOP
VT1, u Ha uwanysaowwmii avoa VD1 nocry-
naeT MMMNYNBECHOE HAMNPFKEHKE.

- +

AN i 128
vD1 | 100 MK x
2: on2s6 Kebip 3 DA1 --— K BB Z?DD" x16 B T
|1 ATtiny2313V-10PI VD2 7 .[
Dﬁ‘l TBA:&DD 22 MK X L 1 5 R MCU
14 iN1| p fourt 1251 -x 16 B ==
L1 | D jour >l 2 it s K4 =
- I]2,2mMex 5 TALY XTAL2 . £3
4] N3] D louTe! 8 x16B &
i e ZQ1 4Mn z
6['st| [cailz = | B €5 T . 2
S 11122 mex 100 MK x E =
x16 B x6,3B c8 C10=—= 8
]2 20 ol
} s >0
Puc. 1 L KBoie 1,913 DA1, ebie. 10 DD1
——» K BbiB. 20 DD1
avavava BF .
“SA““ L1 22 melH vD1 [l] R1
Brn. DA1 KP1446MH1 1NS817 YET" DD1 ATtiny2313V-10PI g
5 LBl | DC | X 8 =‘=C4 R |MCU é
DC 12
. G1 —8lout|  |ReF 3__|_€$"" 0.1 M il A =
158 . o A xracgf =
SHDN a
c == | 2[5 GND 24 [ o5 =2 | sBi 70t Sesmaey | k4 ¢ d
13% ';;‘Bx 100mex| |"OTep’| =5 L
A x6,3B ‘l’ 20 20 T VD2
Puc. 2 | o KBLiB 10 DD1 Ange
B yCTpO#HCTBE NPUMEHEeHbl Pe3ucTo-
TaGnmua 1 Tabnuua 2  , pi-4, MNT, C2-23, OkCUOHBbIE KOH-
:020000020000FC ; [eHCaTOPbl — UMMNOPTHLIE, OCTaNbHbIE —
. :020000020000FC ,
1000000 O o AE  : 1000000000C00SEO0ABS0SEO09B90FEDODBFOLE34  K10-17. Mukpocxemy TBA2800 MOXHO
= 1000, 895 FBDF0433E9F7 F8DF0834D1F7 FSDF93 :100010000788088B00E0B09B02C00CDOFBCFO4EIEL sameHuTe Ha K1056YM1 , HO ee LoKoneeKa

3 120000
:10003000083E89F7 F20F003BALF7EFDFO93B89F794
1000400095

9ABAE102D09598ECCFOFEFAFEFAASSCT  °

:DC005000F1F79A9509F7BAISC1F 7089519
:00000001LFF

Cxema kOOOBOrO 3amka nokasaHa Ha
puc. 1. OH HAXOAUTCH B pexXumMe OXuaa-
HWA, noka Ha doTtoamog VD1 He nocTynuT
WK curHan, koTopoii npeobpasyeTtcs B
anexTpU4ECKUe UMNYNbLCh. 3TOT curHan
YCMNMBAETCH CNeyvanmMsvpoBaHHON MUK-
pocxemoii DA1, 1 Ha ee Bbixoae (BbiBOg 8)
GHOPMUPYIOTCH NPAMOYronbHble UHGOP-
MaUMOHHBIE UMNYNECHI, NOCTYNAOLWLKWE Ha
nuruio PDO (BeiBOA 2) MUKPOKOHTPORNE-
pa DD1. Ox paGoraeTr no nporpamme,
KOObl KOTOpOW Mpusepersl B Tabn. 1.
Cpasy nocne nopasy NUTaoLLEro Hanps-
XEHUS MPOMCXOAAT UHULManu3aums v

:10002000090008E4070008EEQ5DD00EBO3D009EBET
300001D0F0CF509BFECFOCEI08950D

uvu. Ecnu kogbl BCEX CROB COBMaayT, Ha
Bbixopne PD5S MUkpOKOHTpONnepa Ha He-
CKOMbKO CEKyHZ YCTAHOBWUTCH BbICOKMIA
ypoBeHb, Tpawawctop VT1 oTkpoertcs,
pene cpaboTtaeT U CBOMMM KOHTaKTaMu
K1.1 nopact nuraiollee HanpaxeHue Ha
3NEKTPOMarHuT (ConeHomp), KOTOPbLIA K
OTKPOET ABEPHON 3aMOK. 3aTem TpaHauc-
Top VT1 3akpoeTcs u 3amMOK BePHETCH B
MCXOAHOE cocTosiHue. Hanpspkenue nuta-
Hua younurens-oopmupoeatens DAT1 u
MuUkpokoHTponnepa DD1 crabunusmpo-
BaHO MHTErpanbHbiM CTabunNU3aropom
DA2.

umeeT otTnuuma. MoxHO npumennTe ¢o-
Togmon KA 111, uanyyaowme amoas —
cepuin AJ1107, AJ1116 ¢ nioBbiMn BykBeH-
HbIMM uHpoekcamu. KHonka — MKH159,
BLIK/IOHATEND NUTAHWA — manorabapur-
HBIF ABVXKOBLIK, Hanpumep MO-9, keap-
uesble pesowHatopui — Pr-05, HC49U,
Nb UMNOPTHEIA — EC-24, pene —
4117-W-Z-10-12VDC-1.0. B 3amke MOXHO
MPYMEHUTL TPaH3ucTOpbl cepuit KTB15,
KT817, aB kmoue — cepuiit KT315, KT3102
¢ NoBbiMY ByKBEHHBIMW MHOSKCaMU.
BONbLLUMHCTBO AeTanei knoya pasme-
LL{EHbI HA NeYaTHOW NnaTe U3 OAHOCTOPOH-
He ¢ONLrMPOBAaHHONO CTEeKNOTeKCTonuTa
TonwmHoiA 1...1,5 MM, HepTex KOTOpO#
nokasa Ha pwuc. 3. Mnary noMewanT B
NnacTMacCoBLIA KOPNYC MNOOXOASLLEro
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Puc.5

4TobbLI NpuemHeid doToguon, Bein pocTy-
nex ana obnyyeHus curdanom UK kniova.
BHeLLHWiA BUA CMOHTUPOBaHHbLIX NNart yCT-
poicTea nokasaH Ha pMc. 6. Mpw 3amene
"CeKpETHLIX™ CMNOB HAA0 M3MEHWUTL MX KOAbI
B TEKCTEX NPOrpamMm, Kak 3amka, Tak 1 kno-
ya, 1 3aTEeM UX 3aHOBO OTKOMMMNNPOBATL.

MuTalT 3amok OT ceTesoro 6noka nu-
TaHuA HanpsokeHvem 12 B. Ons pabotol
yCTPOWCTBA NPW OTCYTCTBUU CETEBOrO
HanpsxeHuss HeobxoguMo MPUMEHUTH
GecrnepeboiHbii GNOK NUTaHWA WUNKU 00-
nonHWTE ero 6arapeeil ranbBaHUYECKUX
3NeMEeHTOB MMM aKKyMynaTopos, obec-
neunsaiowiein pabory coneHoupa. Mura-
HKMe OT CEeTEeBOro uCTo4Hwka u Garapew
NoJawT Ha YCTPOWMCTBO Yepes pasBAsbi-
BaloLLMe aMoab!.

Pagaxtop — M. Hewaea, rpagwxa — M. Hewaes,
¢oro — asropa

| Puc. 6|

pasMepa C Aepxarenem ranseaHu4ecKo-
ro anemeHTa. Ha kpreillke penaioT OTeep-
CTUR ANA BeIKNKOYaATEns W TOnkKaTtens
KHOMKKW, a Ha GOKOBOW CTeHke — Ans
M3Ny4aloLLero aoaa.

JeTtanu samka MOHTURYIOT Ha DBYX ne-
yaTHbIX Nnarax (puc. 4, puc. 5), koTopble
pPa3smeLLaloT B NNacTMacCoBbLIX KOPNYCax v
coeouHaloT  mexay coboil  akpanm-
pOBaHHbIM NpoBOAOM. [naty © MUMKpO-
KOHTPONNEPOM YCTEHABNWBAIOT PAOOM C
UCMONHUTENEHBIM MEXaHnaMoM, a ¢ Go-
TogmoaoMm — B miobGom yaobBHom mecTte,

(_OBMEH ONbBITOM )

Kak sanucartb
curHan nNAay

0. KOJIbYYPUH, r. HmxHan
Typa Ceepanosckosi obi.

o4y NPeanoXuUTL NPoCToe NpUenocob-
eHue AN 3anucyM OCLMANOrPamm
orubaoweit UK curHanoe, manyyaemeix
Ay, yro moxer noTpeboBaThCH A8 aHa-
nM3a M pacwudpoBkKM 3TUX CUrHanNoOB.
Cxema npucnocobnervs naobpaxerHa Ha
pucyHke. MNpuHatseiii mogynem B1 curnan
C NOMOLLLK PE3UCTUBHOFC Aenurtens
Hanpsxeuus R1R2 ymeHbwaercs 00
aMnnuTyasl, NPUEMNEMOIA AN 3BYKOBOW

R110 Kk

kapTtsl komneloTepa. Llirekep XP1 Bctae-
naoT B riesno AUDIO IN aToi kapTsl.

Ha komneioTepe 3anyckarot mobyio
nporpammy 3ByKOBOFO pepakropa, Ha-
npumep Nero Wave editor, n euibupaior
yactoty amckpermsauyvm 8...16 klu. 3a-
MBIKEIOT KOHTaKThl Bbiknioyarens SAT u
Hanpaensior MAY Ha YyBCTBUTENBHYIO
noeepxHoCTL Moayns B1. [lanee nepeso-
OSAT 3BYyKOBOI PEOakTop B PEXuUM 3anmcy,
HaXUMaIOT Ha HYXHYIO kHonky MAY, nocne
4Yerc BbIKNIOHAIOT 3anuck. [ony4eHHbIR
daiin gopmarta wav ¢ 3anuceid cUrHana
MOXHO MCCnenoBaTe Kak C NOMOLUbLIO
camoro 3ByKOBOrO peaakTopa, Tak u opy-
TUMK NPOrpPamMMHLIMKU CPeaCTBaAMM.

Mogyne MK npuemuuka ILMS5360
MOXHO 3amMeHuTb MoBLIM BPYrvM U3 Y1cha
UCNONL3yeMbix B cuctemax [y tenesnso-
POE 1 NpoYel 6LITOBOH annaparypel.

Pegaxtop — A. Jonrwd, rpaguka — A. Jonrwd
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@ NMupomeTpuyeckun aeTonunoTr
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NMPUKJIAOHAS SNNIEKTPOHUKA
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Mpuem crareii: mail@radio.ru
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PAOAMO N2 1, 2010 0

C. TOBKAN, r. Tyna

UPOrONOBKa CMOHTMPOBaHa Ha OT-

[ensHoW OQHOCTOPOHHER NeyvaTHOoN
nnare, umerLien Gopmy BOCEMUYTONbHU-
Ka v pasmeLwjaemoil B ynobHom mecte ¢io-
sensxa. Mnara uaobpaxerHa Ha pwuc. 6.
Nupomerpel BK1—BK4 B metannuyeckix
xopnycax TO-39 v passem XP1 ycraHOB-
neHsl Ha CTOPOHE, NPOTWMEONONOXHOM

30

Puc. 6

neyaTHbIM NPOBCOHMKAM. OcTtancHble
ANeMEHTbl — Ha CTOPOHE MeHaTHbIX Mpo-
BOAHWKOB. Bce oHW — ans NOBepXHOCTHO-
ro MoHTaxa. Peaucropel u 60nbLUMHCTEO
KOHpeHcaTopos — Tunopasmepa 0805, a
koHaeHcatop C5 — tanTanoswlid, Tuna B.
AnA 3awpmTel OT BRArK BCA NUPOrONOBKa
(3a MCKNOHEHWEM KOHTAKTOB pasbema u
KOPNYCOB NMPOOATHMKOB) NOCNE MOHTaXa
3anira koMnayHaom (pmc. 7).

Cxema ocHoeHoro 6noka asTonunoTa
npeacrasnesa Ha puc. 8. OH nocTpoeH Ha
MUKpOKOHTpONnnepe AT90USB1287-AU.
3710 BOCbMMPa3psAaHLIA RISC MUKPOKOHT-
ponnep, cHabxeHHbiit annapatreiM USB-
Moaynem, cnocobHbiv paboTaTh B pexm-
max Host u Device, umeowmii namaTe
nporpamMm obvemom 128 K6airr, O3Y
obvemom 8 K6aiit, pea 16-paspsgHbix
Taiimepa v o6nagalowWwuii NpoM3Boau-
TensHOCThi0 o 16 MIPS npu Taktosoi
Hactote 16 MIu. Ero BoamoxHOCTM NO3-
BONUNKM cpenate aBTONMNOT CNOXHbIM
GYHKLMOHANLHO, HO NPU 3TOM O4eHb NPo-
CTbIM KOHCTPYKTUBHO.

Mpw nocTaeke © 3aBOga NamATb NpPU-
MEHEHHOr0 MWKPOKOHTPOAnepa cogep-
#uT bootloader — nporpammy-3sarpysquk,
TO3BONSIOLLYIO 3aHOCUTL B NamsTe pabGo-
4yi0 nporpaMmy no uxrepdeicy USB, He
NONL3yACh CReuuankHeiM annapaTtHbiM
MPOrPaMMaTOPOM.

Pasvem nopra USB — X1. duog LUoTku
VD2 Heobxooum onsi paspeneHus uenen
MUTaHWE aBTonMnoTa “ KOMMNBIOTEPA, K
paavemy USB k0TOpOro ero nogknioyaloT.
Peauctopel R1 1 R2 nopasnsaioT "3BoH™ Ha
nepenagax CUrHanos, nepepasaemMbix Mo
nuHusm USB. KoHpevicatop C3 — dunet-
PYOLLMIA ANSI BCTPOEHHOIO B MUKDOKOHT-
ponnep cTabunuaaropa HanpsKeHus! nu-
Tauus ero mogyns USB. Lens R10C5
npegHasHaysexa ons YCTAaHOBKKM MWUKPO-

KOHTPOMNepa B UCXOAHOE COCTORAHWE NPy
BK/IIO4EHUM nuTanvs. Kvonka SB2 noseo-
NAET NPUBECTK €ro B 3TO COCTORHME Npu-
HYOUTENBHO.

Pasnembl X2 n X4 npegHasHaueHs! ons
rOAA4Y Ha aBTONWNOT BHELLHWMX CUFHANOB
yNpaeneHus, COOTBETCTBYIOLLUMX CTaHaap-
Ty PPM. 31K curHans nocTynawT Ha

BXOOb! BHELHMX 3anpOCOB MNpepkiBaHWA
MWKDOKOHTPpONNepa, 4TO MNO3BONSET wu3-
MEPATL NapaMeTpbl YNpaBnAloWmMX M-
MynbCoB ¢ GONBLLOYN TOYHOCTHIO U C MUHK-
ManeHbIMIK 3aTpaTtamM BbIHMCAUTENLHOMO
pecypca.

K pasvemy X2 nogknioHaloT BLIXOAb!
CTaHOapTHOro aBvamogensHoro npw-
eMHUKa paguoynpasneHus ¢ cobnogeHn-
eM QYHKUMOHANBHOrO HABHAYEHUS CUrHa-
noe. Paskem X4 — nononHWTEnLHbIA, B
NPUNOXEHHOM K CTaTbe BapuaHte npo-
rpaMmbl OH He ucnonbayerca. OgHako nNpu
nopaboTke Nporpammbl €ro MOXHO WC-
nonbaoeate anA ob6pasoeaHun elle OByx
KaHa/N0oB BHELUHero ynpasneHus.

PeaucTopbl R3—R8 orpasuymBealoT Tok
yNpaensawWuUx CUrHanoe v NO3BONSKOT
n3bexarb NOBPEXAEHWA MUKPOKOHTPON-
nepa v npuemHUKa paguoynpaBneHus
MpY HEPABEHCTBE HaNpsXeHWsl NUTaHWA
MUKPOKOHTpONNepa v aMnnuTyabl ynpas-
NSIFOLLNX UMIYNLCOE.

Pasbembl X7 1 X9 — BbixOabl aBTONK-
nora. K HUM nopxnioHaloT pyneesie ma-
WuHkn Mopenn. CtanpaprHeie PPM-cur-
Hanbl ynpaBneHns MUKpOKOHTpOnnep re-

HEPUPYET C NOMOLLLIO CBOMX TallMepos-
cyeTqukoR 1 1 2, UMNynsChl reHEpUPYIoT-
CHl HenpepbIBHO, YTO NO3BonseT paboTtarth
¢ nobbiMy  HEUV(DPOBLIMU  PYNEeBLIMK
MalluHkaMu 1 perynatopamu xoga. Oea
BbiIXOAa Kawana kpeHa, BbiBepeHHble Ha
pasbem X9, uoeHTUYHBI.

ABTONUNOT NWTaETCH HanpsxeHuem 5 B
o1 60PTOBOroO PerynaTopa Tarv ¢ yHKLM-
eil BEC nubo or otgens+oro crabunusa-
TOpa Ans nUTaHus pPyneBeiX MallnHOK
(ecnu Ha MOgeny YyCTaHOBNEeH ABUraTenb
BHYTPEHHEro cropanuvs). HanpsxkeHuwe
NUTaHWA NOAAIOT HA pa3bem X7, K KOTOpPO-
My NOAKNIoHeH perynsrop tarn. [ng pas-
DeneHus ueneil nuraHus asTonunoTa u
6OpPTOBOI 3NEKTPOHUKKU CAYXUT AMoL,
LoTku VD 1. Ecnu mogens ocHalleHa oem-
rarenem BHyTPEHHEro Cropaxus, nuTaHue
MOXeT 6biTb NOOAHO Ha KOHTaKTHl 2 1 3
paswema X7. B MOgenu ¢ anekTpuyeckum
[BUratenem OHO MOCTYNUT aBToOMaTUye-
CKW HYepes pasbem YNPaBneHus perynaTo-
POM TAMM, NOAKMIOYEHHBIM K KOHTakTam
7—9 pasbema X7.

Ha paszvem X5 BoiBegeHs uHdbOpma-
LMOHHbIE BXOQ W BbixOg mogyns UART
MUKpokoHTponnepa. OH npegHasHayeH
TONBKO ONg OTnagku nporpamMmet Mnu ons
NOQKMOHEHUS AONONHUTENBHLIX MOAYNEA.
B npepnaraemoit Bepcun NPOrpamms
3TOT pa3bem He CNONbL3YETCH M ero (kak
1 pasbem X4) MOXHO Ha NnaTy He ycTa-
HaBNMBaTk. 370 Xe KAacaeTcs kHonku SB3.

A BOT kHOMKY SB1 Heo6xopmumo ycta-
HOBWUTL 0B6R3aTencHo. C ee NomMoLbio He
TONLKO 3anyckawT pexym kanuGpoeku
daBTONMNOTa, HO MU AKTUBM3WDYHKT Npo-
rpammMy HauaneHoW 3arpy3ku, Nepesoan
MUKDOKOHTPONNEDP B PEXUM NPOrpamMmim-
POBaHusA.

Pazwem X6 Mcnons3yercs kak yHueep-
Ca/bHbIA pasbemM BEOOA—BLIBOAA. Brie-
AeHHbIE Ha HEro nUuHKK nopra E MUKPO-
KOHTpONnepa MoryT 6uiTe kak uMdpoOBEIMU
BXOpaMmn—ebixopamu oblierc HasHaue-
HUA, Tak W aHanoroebiMKW BXOZaMM
BCTPOEHHOIO B MUKPOKoHTPpOnnep ALIM.

B npepnaraemoil BepcuM nporpammbi
MUWKPOKOHTPONNepa CUrHan Ha KoHTakTe 2
3TOro paskema pybnupyer cocrosHue
ceetopmona HL4, Mexay HUM u kOHTak-
TOM 1 MOXHO NOOKNOHUTE WENy4arens
3ByKa CO BCTPOEHHLIM FEHEpPaTopoM U
paboumm Hanpsixenuem 5 B (Hanpumep,
MR-1205C). MNopasaemble 38YKOBLIE CUT-
Hanbl NO3BONAIOT HA CAYX KOHTPOAUPO-
BaTb npouecc kanmbpoekun. OcTanbHebie
KOHTaKThl pasbema X6 He 381eCTBOBaHbI,

Pazbem X3 cnyxut ons nogknioyeHus
NMPOroNoBKY, a pasbem X8 — ana BHyT-
PUCXEMHOIO NpOrpaMmaTopa. XoTs MUK-
pokoHTpONNep 1 MoxeT BuiTb 3anporpam-
mupoBaH no USB, uHorga BO3HMKaer
HeobxooMMOCTb U3MEHUTE KOHUrypa-
LMI0 MMKPOKOHTpONnepa vnu OBHOBUTL
NporpamMy BCTPOEHHOIO 3arpysLsvka, a
3TO MOXHO COENaTtb TOMbKO C MOMOLLLIO
BHELUHero nporpammarcpa.

3T0T pasLem MOXHO MCMONb30BaTh U
ANA NOAKNIOHEHUA [ONONHUTENbHBIX MO-
Aynei, NOCKOMNLKY HA Hero BbIBEAEHbL! TPU
nUHUKM BEOAA—BLIBOAA MUKPOKOHTpONNe-
pa 1 HanpPspKeHWe NUTaHWA.

B aBTOonunote npegycmoTpeHa Boa-
MOXHOCTb PerucTpauvm NONeTHOR WH-
dopMaLmK. 3anuce NPOU3BOAMUTCS B MUK-
pocxemy FLASH-namstu DS1 ofbemom
8 M6aiit. 3T CBeOeHUs NO3BONAIOT aHa-
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NM4HBIX YCNOBMAX, BOCCTaHABNUEATb TPa- (V] 1
EeKTOpUIO NONeTa MOZEeNny, a B cnyyae asa- |
Py NOMONYT HaliTK ee NpUYKHY. BO3MOX- 3
HOCTH 3anucu 6onbLIOro Maccusa MHGOP- 4,
maummu mMoxeT GbiTe nonesHa npu nog-
KIMOHEHUM K aBTONMNOTY M3MEPUTENEHOIO 2
o6opyROBaHWs, €Cnv MOAenb UCNonk3y- /
eTcs ans Kakux-nubo uccnenosaHui. o /
PexuMbl 3an1cu 1 YTEHURA 3aNMCAHHOM 1 N
vHdopMaumn ycranasnueaioT DIP-Bel- a0 A \ /
knovarensimm SAT.1 u SA1.2. Bbkioya- TPan.
Tenn SA1.3 u SA1.4 npepnaraeman Bep- o & 10 15 20 25 30 35 40 45
CU1s MPOrpamMMbl MUKDOKOHTPONNEpa He 1c-
nonbayer. Ecnu Beikmovatens SA1.1 sam- 40 Puc. 10
KHYT, YTO HYXHO COenaTh A0 Hayana Ka-
nuBpOoBKK, 3aNUCk HAYHETCH HEMEANEHHO Ons npumepa Ha puc. 9 maobpaxeH
no ee 3aeeplueHnn n BypeT NpogonxaTte- =50+ rpaduk NoKasaHWiAi NMpOropu3oHTa, No-
CFl 10 BHIK/IOHEHWUS NWTAHWA BBTONUNOTa.  Puc. 9 NYHEHHBIA SKCMEPUMEHTANBHO NPU pyy-

Ecnu samkuyT BbiKnosatens SA1.2, a
aBTONUIOT NOAKIIONEH K KOMNLIOTEPY MO
wuHe USB, TO no 3anpocy komneloTepa
eMy nepenaercs 3anucaHHas paHee
wHpopmaumna. Korga esikniodatens SA1.2
Pa3oMKHYT, BMECTO 3anucaHHon uHgop-

MaLMK NepenainTcs Tekylme noKasaHus
NYPOOATYMKOB, KOTOPLIE YA06HO MCNob-
30BaTek 4NN COBEPLUEHCTROBAHWA MpO-
rpammbl ¥ NPOBEAEHUA PasNUYHLIX IKCMe-
PHUMEHTOB.

HOM CTYNEH4YaTOM M3MEHEHUN KpeHa MO-
nenu ¢ warom 10 rpaa. Mo pesynstatam
ATOro 9KCMEepVMEHTA NOCTPOEH WU Moka-
3aumblil Ha puc. 10 rpaduk ycpeaHeHHoM
ownbkn namepeHust yrma. B upeansHbix
ycnosusix npy kpexe He Gonee 30 rpag.
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owunbka He NpesbilLaeT OQHOro rpagyca,
HTO NyHLIE, YeM Y MHOMMX NPOMBILLAGHHBLIX
cuUCTeM yrpaeneHus GecnunoTHbIMK ne-
TarensHLEIMK annaparamu.

lMpu kpeHe Gonee 45 rpap. owwbka
HEKOHTPONUPYyemMO pacTer, 4TO 3acTtas-
NAIET OrPaHNyUTL MBMEPEHUE KPeHa U TaH-
raxa mogenu wuxtepeanom =30 rpag.
3T0ro BROMHE AOCTATONHO Ans cTabunu-
3auvm ee nonoxeHws B Bo3ayxe. fdaxe
ecnu HaKTUHECKMIA KPEH UNKU TaHraX Bbii-
AeT U3 3TOro uHTepsana, Pynm, OTKIOHUB-
LIMCb Ha MAaKCUManbHbLIA yron u CTae Ha
YTIOpkl, PaHO UMW NO3AHO BLIBEAYT MOZENb
U3 KPUTUHECKOrO NONOXKEeHUS!.

HeobxoomumMoe ons nUTaHus NUpPonaT-
HUKOB U MuKpocxembl DS1 Hanpsokexuve
3,3 B hopMUpYyeTCcs M3 HaNPSDKeHWUS NuTa-
HUA MUKPOKOHTDONNEPa C NOMOLLBLIO UH-
TerpansHoro crabunuaaropa DA1. B cuny
KOHCTPYKTMBHBIX OCOBEHHOCTelr npu-
MEHEHHOM MWKPOCXEMbl NaMATu U nu-
POMETPOB UX MOXHO COeaMHATL C BXOAa-
MW U BbIXOOAMW MUKPOCXEM, MUTAEMbIX
HanpskeHwem 5 B, Hanpsamyio, 6e3 npe-
obpasoBaTtenei ypoBHS.

Ceetopnoasl HL1—HL4 cnyxat pns
VHOMKALMM pexnmos paboTsl MUKPOKOHT-

ponnepa. Ero TaktoBas 4actoTa 3aaawHa
KBapLUeBbIM peaoHartopom ZQ1.

AsTOnunoT cobpax Ha neyarTHoi nnare
pasmepamu 66x50 MM, NokaszaHHON Ha
puc. 11. Ha oaHoii ee ctopoxe pacnono-
XeHbl MeYaTHbIe NPOBOOHWKW, LUECTL ne-
pPeMbINeK M3 M30NUPOBAHHOIO NMPOBOOA U
LEeTanu, MOHTUPYeMbIEe Ha NOBEPXHOCTL, —
MUKPOCXeMbl, Pe3ucTopbl TUNopasmepa
0805, «kepamwueckue KOHAEHCATOPLI
Tunopa3mepa 1206 1 TaHTanoBLIe OkCUA-
Hble KOHOeHcaTopkl B koprnyce Tuna B.
Kpowme Toro, aneck HaxoasTcs guonst VD2
B kopnyce SOT-238 n VD1 B xopnyce Tuno-
pasmepa 1206, ceetopuoas HL1, HL4
(kpacHoro ugeta ceedeHus) u HL2, HL3
(3eneHoro uBseTa CBEYEHWN) TaKXe B KOp-
nycax Tunopasmepa 1206.

Opoccens L1 SDR0604 uHaykTuBHO-
CTbi0 He mexee 20 MklH mMoxer GbiTb
3ameHeH nobbiM apyrM, NOAXoOALWLMM MO
pasMepy M HOMUHANY, UNK Naxe PesaucTo-
pom conpotuenenvem 10...15 Om 1 MoL-
HOcTeiO 0,5 BT. KHornku SB1—SB3 DTSM-
32N wnu awanorudHble ONs MoBepx-
HOCTHOIO MOHTaXa.

Ha ppyroiit ctopore Nnarbl pasMeLueHs!
pas3bembl, kBapueBblii pesoHaTtop w DIP-

BbiKMOYaTeny. Ponsbra 3eck coxpaHeHa
MONHOCTBLIO, 38 UCKNKYEeHWeM HebonbLLIMX
NNOLAR0K BOKPYT BLIBOAOB petaneil. Ona
WCNOonNL3yeTcA B KavecTee 06LLero npoeo-
na. CoOTBETCTBYIOLLME LIENU HA CTOPOHE
MeYaTHbIX NPOBOAHUKOB COEAMHEHL! C HEelt
MPOBOMOYHLIMKM MepemMblukaMK, npony-
LeHHBIMIN 4epes oTeepcTus, naobpaxeH-
Hble Ha puc. 11 3anuTbiMK. Bug CMOHTK-
POBaHHOI MNaTsl aBTONWNOTA C ABYX CTO-
POH MOKasaH Ha puc. 12.

Ona sarpysku nporpammbl B MUKPO-
KOHTPpONnep Heobxoauma nporpaMma
FLIP, nocrnemHioilw Bepcuio KOTOPOI
MOXHO BCErfa HaWTu Ha caite <www.
atmel.com>. Cneayetr OTMETUTL, 4TO
NPV NOCTaBKe C 92B0Aa B MUKPOKOHTPON-
nepe AT90USB1287-AU eknioueHa salum-
Ta NamaTU OT YTEeHUs W 3anucu. 3a-
NporpaMMUpPoOBaTE TakoW MUKPOKOHTPON-
nep 06bMHEIM NpOrpaMmmaropoM, nof-
K/MO4EHHBIM K pasbemy XB aesTonunoTa,
HEBO3MOXHO, HE BbLINONHWB npepeapu-
TenbHO MOMHOE CTUPAHWE €ro NamsT U
YHUNTOXWB, Takum 06pasom, nporpammy-
sarpyauuk. lNosTtomy He pexomeHayeTcs
nonbL30BaTbCH BHELWHMM MporpamMmaro-
pom 6ea kpaiiHeit HeobxoauMocTu.




Ona 3arpy3km notpebyertcs HecTau-
napTHei USB-kabens ¢ eunkamm USB-A Ha
ofoux koHuax. MNpuobpecty Takon kabernb
O4eHb TPYQHO, NPOLYE W3rOTOBWUTL €ro
CamMOCTONTENbHO, paspesas pBa 0bbI4HbIX
USB-kabens nononam U COeauHWB NPOBO-
[a 0AMHaROBOro LBEeTa HYacTew, OCHaLLeH-
HbIX BUMKAMU HYXHOrO TUna. [nuvHa aroro
kabens He JoNXHa NPeBLILATE 2 M.

Ycravoeue nporpammy FLIP, noaxmo-
YUTE K KOMNBIOTERY ABTONUNOT W BBINOAHWU-
T€ CNeyioLLne MaHunynaLm ¢ ero KHon-
Kamu: HaxmuTe Ha SB2, Haxmure Ha SB12,
ornyctmte SB2, ornycture SB1. Ecnu Bce
CcOoenavo NpaBunbHO, MUKPOKOHTPOnnep
aBTONUNOTA NEpPefaeT B PexuM Nporpam-
MWMPOBaHWs, a OnepauuoHHas cucTema
KOMMBIOTEPa 3anpocHT MNPOrpamMmMHbINA
npaieep ycrpoicrea. OTKpoiTe nanky, B
KOTOPYIO ycTaroBnexa nporpamma FLIE, u
ykaxuTte daiin atmel_usb_dfu.inf & noa-
nanke usb. [ipaiieep Gyner yctaHOBNEH, U
6yneT ebipaHo coobuweHue 0 roTOBHOCTH
YCTPOWMCTEA.

Tenepb B nporpamme FLIP euibepure
TUN MUKPOKOHTPONnepa (ATS0USB1287) u
otkpoiite USB-nopr (usb open). Ecnun
CBfi3b C MPOrpaMMOoii-3arpy3HuKoM MUK-
POKOHTRONNEPa YCTAaHOBNEHa, 3KpPaHHble
KHOMKW B OkHe nporpammst FLIP cranyT
aKTUBHBIMM.

Knonko# Load Hex File aarpyaute ¢aiin
cdc.flash.hex 1 3anycTtuTe npouecc npo-
rpamMmupoBanus kHonkon Run. MNpu atom
B NIEBOI KONOHKE A0NxHbl ObiTe OTMEYeHs!
BCE NyHKTbI, kpome Blank Check. Mo okoH-
YaHuy MPOrPaMMUPOBAHUA HaXMUTE Ha
KHONKY Start Application.

Otkmouure USB-kabenes OT agTonuno-
Ta 1 NOJKNoHMUTEe ero cHoea. Onepaum-
OHHa®m cCUCTemMa [OoNXHa ON03HATh YCT-
POKCTBO, Kak BupTyansHblii COM-niopt, 1
MOXEeT CHOBa 3anpoCcuThs ApaKrBeep, Ha aToT
pas yctpoiictea CDC. Ykaxute ¢ain
at90usbxxx_cdc.inf w3 nanku Apoilo/
at90usbi128-demo-cdc/
at90usb128/demo/cdc/inf.
Ecrnm ycranoeka gpavieepa npo-
wna ycnewxo, 6Gymer Bbl@aHo
COOTBETCTRYIOUIee coobulexue, a
Ha aBTONWUAOTE BKIIOYEH CBETO-
pvop HL2. OH ocTtaHeTcs BKNO-
4eHHBIM BCE BPeMms, Noka obmeH
uHGopMaLMen C KOMNBIOTEPOM
o wuHe USB npoxoauT YCNewwHo.

CobpanHeii 6e3 ownbok ae-
TOMMNOT B HANAXKUBAHUA HE HYX-
paetcs. OpHako nepeq ycTaHoB-
KOW Ha nnary Mmukpocxemsl DS1 u
NOAKMIYEHUEM NMUPOrONOBKKM pe-
KOMEHAYEeTCsl NPOBEPUTL COOT-
seTcTene HomuHany (3,3 B) wHa-
npspkeHWs Ha Beixoge ctabunusa-
Topa DA1. Taxke cTour npoBe-
PUTL HanpsXxeHue Jo W nocne
owopa VD2. locne Hero OHO
[OMKHO BbITe He MeHee 4,4 B npu
nutasun astonunota 6es nop-
KNKOMEHHBIX PYNEBbIX MaLUWMHOK.
Ecnu USB-nopt komnsotepa Bol-
haer HanpsixeHue menee 4,8 B,
avop VD2 moxeT 6bims NpUYMHOR
HecTabunsHOM paboTel, Tak kak
HanpseHWe nocne Hero ony-
CTUTCH Hxe gonyctumsix 4,4 B.

Ecnu BO Bpems 3arpysku npo-
rpammbl nu Npu obmeHe uxgop-
MaLmen ¢ KOMNbIoTepoM Habno-
AaoTca cucTemaTuieckme chbow,

novop VD2 npuaetcs 3aMeHHTh Nepembit-
koi. B atom cnyyae cnepyer uaberats
OOQHOBPEMEHHOrO NMOOKIIONEHUs aBTonu-
nota k pasevemy USB komnelotTepa M k
BHELLHEMY UCTOHHUKY MUTAHWA.

B npepnaraeMomM BapuaHTe CHUCTEMbI
ctabunuaaumm NONOXeHus mMopenu wc-
NONb3YyeTCH NUHEWHas 3aBUCMMOCTL Y-
NOB OTKNOHEHWA PYNeBblX MOBEPXHOCTEN
OT yrNoB KpeHa u TaHraxa. fonHoe ot-
KNOHEHWE NOBEPXHOCTEX HacTynaeT npu
yrne 45 rpan. OgHako 3a CuYeT Hepae-
HOMEPHOCTU HYBCTBUTENbHOCTM NUPO-
meTpa (cMm. puc. 3) peakuus asTonunoTa
OKa3bIBAETCH HENWHEeIHOW HeCMOTPs Ha
NUHENHBIA anropuTM.

B6nuan nonoxeHus paBHOBeCUA (ma-
Nbi@ Yriibl KDEHA W TaHraxa) OeincTeus aB-
TonMnoTa GyayT HaMHOre “"msrde”, yem
npu GonbluKMX kpeHax. ITOT BapuaHT Nog-
xoout ansi 6ONELUMHCTBA MOAENen, oaHa-
KO [§ ynyuqlleHus kavecTea crabunuaa-
UMM MOXHO 3aMEHWUTE NMHEWMHBIA peryns-
Top Ha MNA wnm MWL, OpHako aTo noTpeby-
er pacyeta unu noa6opku koadduLmeH-
TOB PEerynupoBaHWe WHOMBUAYANbHO ON8
Kax a0 Moaenw.

He nuwHum moxeT GuiTh BBEASHME 3a-
BUCUMOCTM KO3d:bULMEeHTOB perynupoea-
HWA OT CKOPOCTM MoneTa (OTHOCUTENLHO
BO3ayxa). 3Ty CKOPOCTbL ONPenensitoT no
Hanopy Haberawwero Ha nerarensHbik
annapart BO3gylHoro notoka. Hanop B
2 kMNa npubnuantensHO COOTBETCTBYET
ckopocTy 200 km/4, NO3TOMY Ha aBMAMO-
[Enb BOCTATOYHO YCTAHOBUTE OATHMK NaB-
neHus © npenenom uamepexun 2.4 klla
(Hanpumep, MPX5004). Axanoroesiii Bbl-
XOL [ATHNKA MOXHO NOAKMIOHUTE K OOHOMY
M3 BXOOOB BCTPOEHHOro AL MUKpOKOHT-
ponnepa, BbiBEAEHHbIX Ha pazbem X6.
Bo3ayLiHyO CKOPOCTb B METPAax B CEKYHRY
MOXHO BBMUCTUTE NO hopmyne

Ime g — CKOPOCTHOM Hanop (nokasaxue nar-
uuka gasneHus); P, — cTatmueckoe atMoc-
depHoe paBneHue Ha BbiICOTe noneta (mo-
xeT 6biTb NPUHATO NOCTOSHHBIM UK NONY-
YEHO C elle OOHOro AaT4uka LABNeHWR);
T — Temnieparypa BO3yxa Ha BLICOTE Mo-
nera, K, n3asectHa no nokasaHusM nupo-
meTpos; g = 9,8 M/c® — yokopenue ceobon-
Horo nagervst; R = 8,31441 [x/{mons-K) —
YHUBEPCAbHANA rasoBan NOCTORHHAS.

3Hauqenus g v P, BOmxHB! ObITh BhIpa-
¥EHbl B 0AWHAKOBbLIX AMHULIAX. 3TO MOryT
6biTe NpocTo koasl AL, wuamepsiowero
3TWU BenMuUHBLL. BaxHo Toneko, 4Tobbl KO-
adduumeHTHl Nepedayy no o6oum name-
puTenbHbIM KaHanam 6bInM OAWHAKOBEI
UK yHTeHb! NPU pacHeTax.

Y106l M36aBUTLCA OT HEOOXOAUMOCTH
NepeBopasvBaTe MOOENb BO BpeMA ka-
nubpoeskn, MOXHO 006aBUTE B MMPOrONOB-
Ky eLUe OfHy Napy NMPoOMEeTPOR, HanpPaBue
OOMH BEPTVKANLHO BBEpPX, & BTOPOA —
BEPTUKaNLHO BHM3. B Takom BapuaHTe
aBETONMNOT cmoxeT pabotats BO Bpems
OOHOro MoneTa Hag MOBePXHOCTAMU C
pasHbiMY TEMNEPATYPHLIMU CBOWCTBaAMM,
HanpuMMep, W Hag CyLUeW, W Hag MOpeMm.
QopMynbl pac4eTa yrnos KpeHa v TaHraxa
NPYMYT B 9TOM CRyYae Takown Bua:

44502t ~Dats) + (Dat, —Daty).

Datg —Datg
0=45 (Daty —Dat;) —(Dat, — D@L}‘
Dats —Datg

roe Dat; v Dats — nokasaHus poOnonHW-
TenbHOM Napsl NUPOMETPOR, PaCNONOXEH-
HOW BEPTUKANLHO. Y4YuUTHIBas, YTO KOHYCHI
ob63o0pa wecTv nupomeTpoe GyaoyT ne-
PeceKaTben, MOXHO 06ecneyuTb KpYroBylo
opueHTaumio, usbaemelumcs ot 30-rpa-
OYCHOro OrpaHvHeHus gonycTuMbX 3Ha-
YeHMIM KpeHa 1 TaHraxa.

B noneTte aeTONUNOT HEMPEPLIBHO CRe-
BUT 3a 3Ha4YeHUSIMM YNPaBNsIOWUX BO3-

WIMHOADI3E BYHTVLNIUGU

8E-82-809 ‘U8l

niropeiginsuocd :mooduog
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OEVCTBUIA MO KPeHy M TaWraxy, nepega-
BaembIx No pagmo. Ecnu B 060Mx kaHanax
OHWM Hynesble (onepaTop OTAYCTUN PYYKK
ynpaeneHus, U OHW BEPHYNUCL B HeW-
TpansHoe rnonoxexue), asTonunor Geper
yripaenexue Ha cebs U BbiIBOaMT Mogens B
ropuaoHT”. Npu 3TOM KaHans! TArv ABUra-
TENR U PYNs HanpaeneHus NPoACIXaloT
paboTatk U OnNepaTtop UMEeT BO3MOX-
HOCTh YNPaBNATL MOAENKIO NO 3TUM KaHa-
nam. Hanpumep, passopa4yvBate ee
“6NMHYMKOM”, MONB3YACE TONLKO PYNem
Hanpasnenus. MNpu nio6oM BO3SEWCTBUM
oneparopa Ha pyYkM ynpasBneHusi no
KPEHY WNW TaHraxy asTonunoT npekpatya-
€T yNpaBnsTe MOAENb0, NPOCTO TPAHCAN-
PYys! HA BLIXOA KOMaHOL! OnepaTopa.

Ecnu npuem curHanoe paguoynpasne-
HUS! MO Kakoit-nubo npyyMHe NpeKpaTuTcs,
ABTONUNOT NEPeReT B pexuM COXpaHeHUs
MOOEeny: aBTOMaTUHECKOe ynpaeneHue no
KPeHy W1 TaHraxy, Tara geuvratens — 50 %,
PYnb HanpaeneHus — B KpaiHeM Nesom
nonoxeHuu. B peaynsrate Mogens craser
netatb kpyramu pagmycom 40...70 m. 310
MO3BONUT HE TONBKO BEPHYTL €r0 B 30HY
npuema CUrHanoB nepejaTyvka pagvo-
yNpaBneHus, HO U COXPaHUTE LIENbIM, eCNK
CBS3b Mpekpartvnacs Nof, BO3AeACTBUEM
paomonomex. OoHaKo STOT pexum OnaceH
B CUNbHBIW BeTep — 6e3 akTMBHOro ynpae-
NEeHWA MOaENL Nerko CHOCKT, U OHa MOXET
OLITb yTEpAHA.

Jins cHMTLIBAHWA 3aNWCaHHOM B nonere
MHGOPMaLMKM  KOMMNBbIOTEPOM  MpegHa-
3HaveHa nporpamma PiroReader. Ee okHo
naobpaxeHo Ha puc. 13. 310ii nporpam-
Me HeobxoaumOo, npexae Bcero, cooG-
WKTL HOMep BupTyansHoro COM-nopra,
KOTOpbIH ONepauMoOHHas CUCTEMAa Npu-
CBOMNA NOAKMNIOYEHHOMY K KOMIMBIOTEPY
aeTonunoTy. Beibpae aTOT NOpPT, HaxMuTe
Ha 3KPaHHYKD KHOMKY "OTKpbITE”. CkO-
pocTk oBmena aHaveHus He mmeetr. Ecnu
nonysaemyio uHdopmaumio Heobxoaumo
3anucate B ¢ain, a He npocto otobpa-
3UTb HA 9KpaHe, ChepyeT ykasatb 3TOT
daiin (MOXHO OTMETUTL NyHKT "Wms no
nare”, » nporpaMma cama CreHepupyer
WUMA) 1 OTMETUTL NYHKT "Mucats B damn”.
HaxaTtve Ha 3kpanHHyi0 kHorky “Craprt”
3anycTUT YTEHWE, NMPUYEM COMacHO Co-
CTORIHUIO BBIKNIOHaTens SA1.2 Gyger npo-
W3BOAMTLCS HTEHWE M3 NamsTH aBTONUNO-
Ta nubo nepepaBaTLCH TeKyLLME MoKasa-
HUS nUpoMeTpoB. B pesynetate Gymer
copMUPOBaH TEKCTOBLIA daiin. Mo mepe
YTEHWH Ha 3KPaHEe HaqHyT OTOOpaXaTLCH
3Ha4YeHWs APKOCTHON TEMNEpPaTypLl uany-
HeHVsl M TeMneparypbl KOpNyca kaxaoro
nUPOMETPa, a eCNu YTeHUE UOEeT U3 Nams-
™, TO €we Yrnbl KpeHa u Tauraxa (npwv
3TOM ABMArOpW3OHT Ha 3kpaHe orobpa-
Xaer NonoxeHwe Moaeny), a Takxe koad-
ULUMEHT, NPONOPLMOHANLHBLIA Pa3HOCTH
TEMNepaTypkl B HAAMPE U B 38HWUTE BO BPe-
ma kanubpoeku. YmMHOXueE ero wHa 0,02,
MOXHO y3HaTk 3Ty PasHOCTe B rpagycax
Lienscwus.

OkpaHHas kHonka “[anHbie ¢ ¢naw-
namsiTu” ¢ JaHHOM Bepcuei nporpamMmbl
MWKDOKOHTpONnepa He pa6Goraer. Kxon-
koM "Tect” 3anpallvBaloT OQHOKPATHYHO
nepegaqy wHGOpPMaLUM ABTONUNOTOM.
OHa cRyXuT [U18 NPOBepKY CEA3U.

Mepen vCnOnNL30BaHWEM ABTONUNOTA
Heo6x0aMMO NPOU3BECTY ero NpeancnerT-
HYI0 KanubpoBky. [Ans 3TOro BKOHMUTE
nUTaHWe MPUEeMHWKa PagMoyrnpaBneHus,

aBToONUNoTa, BCeX OCTalbHbIX YCTPOWCTB
MOAENM W HaseMHOro nepeparyvka pa-
avoynpasnenusi. Pydku ynpaenesus no
KPEHY U TaHraxy HeobxoanmMo YCTaHOBUTL
B CpeaHee nonoxeHue (MoONOXeHue TpumM-
MEPOB HE UMEET 3Ha4EeHMA), a ynpaeneHns
TArOM — B MUHUMANbLHOE.

Janee cnepyeT Haxark Ha KHONKy SB1
{ceeTogmog HL2 HaqHeT murats) v, yoep-
XKuUBas MOLErNb 3a AHMLLE, PAa3MECTUTL ee
BEPTWKA/ILHO MPaBOil NNOCKOCTEID Kpbina
BHM3. PyKy cneayeT pepxatb BuTAHYTOM,
4706l OHA He Nonana B none speHus Nu-
pometpoB. MpyMepHo Yepes 5 ¢ kanub-
PpOBKA KaHana kpeHa 3aeepLUNTCH U CBETO-
nvoa HL4 kpaTkOBpemeHHO BCNbixHeT. Ec-
nM K pazbemy X6 nogkmoyeH uanydarens
3ByKa, oH OGymer oybnupoBaTth BCbILLKK
CBETOAMOAA CBOMMU CUTHANamu.

Tenepe mOpgens cnepyeTr MOBEPHYTb
HOCOM BHW3, ynepes erc B demnio. [Mpu-
MepHo Hepes 3 ¢ kanmubpoBka kaHana TaH-
raxa Takxke Gyner saBeplieHa W CBeTO-
nvon HL4 BHOBbL KPaTKOBPEMEHHO BCbIX-
HeT. [Mocne aToro Mogens MOXHO YCTaHo-
BUTb B UCXOOHYHD MO3ULMIO HA B3NETHOWN
nonoce U poX0arTbCHR BKNKYEHWS aBTOnu-
nora. Mo ucreqernn npubnuautensHo 15 ¢
CBETOAMOA BCTIBIXHET ABaX/bl, 8 PyNU Hay-
HYT aBTOMaTUHECKW OTKNOHATLCH, NBITAACH
BbIBECTW MOOEnb B rOPU3OHTAfNbHBIA MO-
netr. Ha atom kanubpoeka saBeplueHa.

B TeueHue Bcell kanuBpoBku HeENb3w
TPOraTh Py4kM YNPaBneHWsl, Tak Kak aBTo-
NUAOT 3anOMUHaeT He TONLKO NapameTpel
nepefaBaeMelx B HEWTPaNkHOM MOnoXe-
HUW py4€K CUIHanoB ynpaenexHus (OHM
MOryT ObiTh pasHbiMuW, NOCKONbKY B pas-
HEIE NONOXeHWA YCTaHOBNEHbLI X TPUMME-
pbi), HO M pasmax GNIOKTYaLMIA 3TUX Napa-
METpOB. 3T0 Heob6xopuMo Ons TOYHON
duKcaumMm OTNyCckaHWR py4ex oneparo-
poMm.

Ecnu kanubpoeka He NPOBOAMNACK,
aBTONUNOT OCTaeTCH NAacCHMBHBIM M NpO-
nyckaeT NPUHMMaeMble CUrHanbi pagmo-
yNpaeneHus Ha pynesbie mMaluuHku Gea
BCHKOr0 M3MEHEHWsl. 3TO NO3BONSIET Bbi-
MONHATL MNONETEI B PEXUME TONLKO PYYHO-
ro ynpasneHus, He U3BNekas aBTonunoT
13 Moaenu.

MocTpoeHwe cucTem aBTOMATUHECKO-
ro ynpasneHus neratensHblMK annapara-
MM — MHTEePecHas W HayKOemKas 3anava,
npuobperaowan B nocneaHwe ropbli Bce
6GonbLYO 3HAYMMOCTE. ABTOP Hapgeercs,
4TO NPeaCcTaBNEHHbIE B CTATHE KOHCTPYK-
uvs 1 coobpaxeHwsi N0 ee COBEpLUEH-
CTBOBaHWIO NOMOTYT HUTATeNIo NMoCTpOUTL
yOOBNETBOPRIOLWMIA ero 3anpocam aeTo-

MUNOT U BNUTBECHA B YBREKaTeNbHbIA MUpP
6ecnunoTHOM aBuaLK.

Pepakrop — A. onréi, rpachuea — A. Jonrwi,
¢oro — asropa

(_OBMEH onbiTOM )

NMpocToi eMKOCTHbIN
AAaTYUK BNAXHOCTU

#. CEPEBPSIHHUKOB, r. Apszamac
Huweropogckoii ob.

BTOp CTaTeM "Perynsarop BRaxHocTu B

norpebe” ("Paouao”, 2008, Ne 4, c. 35)
B. Mapkos npymeHun B 3TOR KOHCTPYK-
LMW EMKOCTHBIM AaT4MK BNAXHOCTH BECh-
ma Gonblumx pasmepos. Mpeanaraio npu-
roaHuiA ans noaobHeix yeTponcTe Gonee
KOMMaKTHBIM U NPOCTOA B M3rOTOBNEHMM
OaTYMK — KaTylKy UMAWHAPWUYEeCKOr
dopmil 6ea kapkaca, HaMOTaHHYIO Napoi
CBUTLIX Mexay cob60i NakMpOBaHHBLIX
06MOTOYHBIX NPOBOAOE. HYT06L eMKoCTh
MeXy NpoBOAaMK OaT4MKa U3MEHANACH
NPONOPLVOHANBHO OTHOCUTENbHOK Bnax-
HOCTU OKPYXAIOLWero BO3[yxa, KaTyluka
nponuTaxa BOOHOK SMYNbCUel xenaTuHa
W XNOPUCTOrO Kaneums. Mo BLICLIXaHUK
CRnoii 3TUX BELLECTE Mexzy NpOBOOaMi
U3MEHAET CBOWN INEeKTPUYECKUE CBOMCTBA
B 3aBMCUMMOCTW OT copepxaHua Bnaru B
OKpyxXamlLuein cpege, 4T0 U NPUBOOUT K
uamMeHeHUIo emkocTn. Ha doTtocHumke
nokasaHel 06pasubl OaT4VKOB, caenaH-
HbIX 13 OTpeskos npoeopga M3B-2 pua-
meTpoM 0,2 mm 1 gnuHoin 500 mm. Ona
NOBLILLEHWA CONpOTUBNEHMA M30naumvn
CcBOGOAHbIE KOHLBI MPOBOQOE Mepes Ha-
HECEHUEM 3MYNBCUMM NMOKPLITE nakom. C
NOMOLLBIO MMEHHO TaKUX OATYUKOB Mbl C
2003 r. KOHTPONVPYEeM BNaXHOCTb B Ka-
Mepax ans KNMMaTUHecKuxX MChbiTaHui
annaparypbl.

Mpy MCNONBL3CBaHMWU 3MYNLCUW U3
HYUCTOrO XenaTuHa 3aMeTHOe U3MEHeHue
emMKoCTH HabnaaeTCs TONLKO NpK OTHO-
CUTENBHOW BnaxHocTu Gonee 50 %. Oo-
6aBneHue xNoOpUCTOro KanLUMs MOBbILLA-
T YyBCTBUTENLHOCTL. [pW BEeCcOBOM CO-
OTHOLLEHUW XenatuHa W XNopuUcCTOoro
Kanbumsi 2:1 TMNOBasi eMKOCTb OaT4MKa
npy Bnaxuoctu 33% — 95 n®, a npu
BnaxxocTu 83 % — 196 nd.

Cyutao Heobxo0aMMbIM OTMETUTL, HTO
dopma 1 KOHCTPYKUMA [ATYMKA NPUHLM-
MWaneEHOro 3HA4YEHUA HE UMEIOT. 3TO MOo-
ryT 6uiTb gBa NOOLIX WM3ONUPOBAHHBLIX
MPOBOOHWKA, MOKPLITLIX €aUHEIM 3MYMb-
CHMOHHBIM cnoem. Hanpumep, oBa y4acTka
¢ONbrM Ha CTEKNOTeKCTONUTOBOM nnare,
3alMLLEHHbIX CNOEM Naka U NOKPBITbIX
Braro4yBCTBUTENbHLIM Cnoem. Ha Toi xe
nnare MoxeT 6biTb cO6paH aNeKTPOHHBIA
BNOK U3MEPUTENS BNAXHOCTU.

Pegarrop — A. fonrwi, rpaguka — A, Jonrved,
¢oro — asropa




Nycko3apsaHoe
C CUHXPOHHbLIM BbiNpaMUTENEM

YCTPOMUCTBO

B. KAJIALWHHUK, B. YEPHUKOB, r. BopoHex

Ha avofax MOLHbLIX BbINpAMHUTENCH BblAENAETCH 3HaYMTENnbHOE
konuyecTeo tenna. lpuyMHa 3T0ro — HeycrpaHMMoOe nageHue
Hanps)XeHus Ha p-n nepexoae BbINPAMUTENLHONo Anoga, [OCTHran-

wee 0,5...1 B. B npegnaraemom

yCTpOicTBEe npumMeHeH CHHXpPOH-

HBIA BBINPAMWTENb, B KOTOPOM ANOAbLI 3aMeHeHbi NONeBbiMW TPAaH3H-
cropamu. ConporuBneHue MX KaWana CTOK—MWCTOK B OTKPbLITOM
COCTOSIHNUM BCEr0 HECKONbKO MUILTHOM. 3TO 3HAYMTENbHO yMeHbLua-
erT nageHde HanpsaxeHuna U, cnegoearenbHO, TennosbigeneHne.

PV MCMNONL30BaHUM MOLLHLIX None-

BblX TPaH3WCTOPOB B kayecrtee yn-
paBnsieMblX BEHTUNEH B CUHXPOHHOM Bbl-
npsMuTEne cnenyetr wMeTe B BuAOY, HTO
TEKME TPaH3WCTOPbl COQEPXAT B CBOEW
CTPYKTYpPE OMOpD, NOOKMOYEHHLIA Mexay
CTOKOM W MCTOKOM B o6paTtHom Hanpasne-
HUM W 0BbIYHO HA3LIBAEMEIA 3aLLMTHBIM,
MosToMy B BLINPSMWUTENE NONEBLIE TPaH-
3MCTOPLI BKNIOHAIOT MHBEpPCHO. MNoka ka-
Han TPaH3anCTopa 3aKPbIT, TOK BRINPAMNSA=

NPUNOXEHHOTC K BEHTMNAM — MNONEBBIM
TPaH3UCTOPaM HanpsxeHus u GopmMu-
PYIOWEro YNPaensioWmMe CUrHanel, CBoe-
BPEMEHHO OTKPBLIBAIOLWME W 3aKPLIBAKD-
ume ux. 310 ocobeHHo BaxkHO Npu paborte
Ha EMKOCTHYIO HarpyaKky Unu Ha Harpysky,
obnapatoulyic cobereenHon 3C (akky-
MYNATOpPHYIO Batapero).

Ha puec. 1 nokasaHa cxema Myckosa-
PROHOMO YCTPOWCTBA HA OCHOBE CUHXPOH=
HOro ewinpamuTens. Paboraer oH cneny-

3arsopamMv W WCTOKaMW TPaH3uCTOpPOB
VT2 1 VT4 6n13Ko K HYNo, 8 caMv TpaHaun-
CTOPLI 38KPBITH.

Bo spems oTpuLaTENEHOM NONYBONHLI
HaNPHKEHWA MEXY CTOKAMM M MCTOKaMKN
TpanaucTopoe VT2 u VT4 oTkpbiBaioTcs
33LUMTHBIE OWOObL! 3TUX TPaH3ucTopos. Ho
NOCKONBKY HanpsixeHue Ha MHBEPTUPYID-
uem sxone komnapatopa DA1 tenepe
MEHbLWE, YEM HE HEWHBEPTURYIOLIEM,
YPOBEHDb Ha €r0 BuIXoAe 1 CTaHET HU3KUM,
a Ha BbIXOAEe MuKpocxemel DA3 — Bbico-
KMM. KaHanel CTOK—WCTOK TPaH3uCTopoB
VT2 w VT3 oTkpoioTes, 3alyHTUPOBaB 3a-
LLUMTHBIE AMOARI, U OCTAHYTCH B TAKOM CO-
CTOSIHUW [0 CMEHBI NOASPHOCTM NPUNO-
KEHHOTO K HUM HaNPSAXEHWA.

AxanormyHsiM o6pazom nNpowcxoamT
ynpaenexwe Tpadamcropamm VT3 n VTS
BTOPOro nNneya MnByxnonynepwoaHoro
BoinpAMuTens. NpuMeHeHWE TalMepos
KP1006BW1 ¢ BuixoOHBIM TOKOM 00 200 MA
B KauecTee ppansepos obecneuuvsaer
6LICTPOE NEPEKNIOYEHNE TPAH3WCTOPOB
VT2—VT5, 4T0 OONONHUTENBHO CHWXEeT
paccevBaemMyto Ha HUX MOWHOCTb.

Konpencatopei C1, C2 ycrpaHsioT
BLICOKQYACTOTHLIE NYNLCALMW Hanpsxe-
HWA, NOCTYNaILEero Ha Bxoabl KoMNapa-
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€T 3aLMTHBIN VoL, OCTaBasCh 3aKPLITbIM
npw o6parHon ANA HEro NONSIPHOCTH NPY-
NOXEHHOTO HanNpPsXeHWs W OTKDBIBAACH
npv Npsamoid. YTobbl yeTpaHuTe NageHve
HanNpPsXeHWA Ha OTKPBITOM auone, Heo6-
XOAMMO CWHXPOHHO C HWM OTKPLIBATb
KaHan Tpad3ucTopa, Noaasas Ha 2aTeop
OTKPBIBAIOWME MMNYNECHL. B pesynerare
NoNTK BECH TOK MOTEYET Yepes Kaxan, co-
NPOTUBAEHWE W NEAEHWE HaNPAXeHWs Ha
KOTOPOM 3HEYUTENLHO MEHLLUE, 4Yem Yy
OTKPLITOrO AMoaa.

CUHXPOHHBIA BLINPAMUTENL ANS YC-
newHon paboTel NOMKEH COAEPXaTb YCT-
pOMCTBO, cnepsiuiee 3a NONAPHOCTLIO

10wmm obpagom. MycTs HA cToxkax napan-
NENLHO COeNMHEHHBIX TPaHancTopos VT2
v VT4 peicTtByeT nonoxurenbHas nosmy-
BONHA HanNpsXeHws. 3&I.I.|.MTHbI9 ovonpbl
TPaH3UCTOPOB NPW Takoi NONSPHOCTH
HaNPSXEHUA 3aKPLIThL.

OrpanwyeHHoe auopom VD2 no +0,7 B,
3TO HanNpAXeHWe NOCTYNWT Ha WHBEPTW-
pylowmid Bxon komnaparopa DA1. B pe-
3yNLTare Ha WHBEPCHOM "SMMTTEpPHOM"
BeIXOOE KomnapaTtopa (esieope 1) ypo-
BeHb HanpsixeHws Gyper sbicokmum. [Mo-
ckonbky Tpurrep LUmuTTa, nocTpoeHHbIn
Ha MUKpocxeme Taimepa DA3, wHBepTH-
PYET STOT YypOBEHb, HaNPFXEHWE MexXny

topoe DA1 v DA2, obecneuvsas wx nepe-
knoyerne 6ea "ppebeara”. Peanctopbl R8
v R9 — Harpy3o4HbIE B LENAX SMWUTTEPOB
BLIXOOHBIX TPAH3WCTOPOB KOMNApaTopos.
Konnektopsl 3Tux TPaH3WCTOPOB coemv-
HEHbl C NMOCOM NUTaHuA. Npu ero BkMmo-
yeHum uens R10C4 ycravaenweaeTt Taii-
mepel DA3 m DA4 B ucxoaHoOE COCTOSHWE ©
HU3KUM YPOBHEM Ha Bbixopax. Mo wmepe
3apRikM koHpeHcatopa C4 HanpsxeHwe
Ha HEM YBENMYMBAETCA U MUKPOCXEMbI
HauWHaoT HopmanesHo paboTare.
MpumeHeHne OByX TPaH3WCTOPOB B
KaxaoMm nneye BeINPAMUTENS NO3BONSET
[OBECTW TOK Harpyakum oo 200 A, koHENHO,

W3LAd VE IUHOdLIFUE

81-88-109 "UaL

nJ‘olpei@insuos :looduog
nitoIpeigiew uaLeLs wandy
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NP1 0OCTATONHO MOLLHOM TPaHchopmaro-
pe T1. 3roro BNonHe NOCTATOYHO, HTOOLI
“nomoys”™ crapTepy nosT ninboro nerko-
Boro astomobwnsi 3aBecTw OBWrartenb,
€Cnn akKkymynsitopHas Batapes sapsikexa
HegocTaroduHo. HanpsxeHwe Ha 0BMoTKax
Il v Il TpaHcdopmaropa Nog Harpyskoi
pomkHo 66Tt okono 10 B, a rabapurhas
MOLWHOCTL — He meHee 800 B-A.

LN\ 3apaOKv akkyMynaTopHylo 6arapeto
NoAKMO4aloT K 3axmmam "Us,," v "O61wmia".
Komnaparop DAS cpaBHuBaeT ee Hanpsixe-
Hve Cc obpa3uosbiM. lNMopor cpaBHeHws
YCTaHaBnMBaT NOACTPOEYHLIM PeancTo-
pom R4. MNMoka Hanpskenne Gatapen Huxe
330aHHOIO, YPOBEHL HA BbIXOOEe 7 Komna-
partopa DAS OCTaeTcs HW3KWMM, a8 TPaH3W-
ctop VT1 oTkpbiT. CUHXPOHHLIN BHINPAMW-
Tens 3apsxaer Garapeio.

HOCKO.any HanpsaxedHwe Ha Beixone
CMHXPOHHOrO BBINPAMUTENS NYALCUPYIO-
wee, No Mepe 3apapgkv 6eTapen oHO BCE
BonbLLyIo YaCTe NONYNEPMOAA NPEBLILLaeT

ob6pasuoBoe. YpPoBEHb HaNpsAxXeHWs Ha
BLIXOfE KOMNapaTtopa B 3TUX MHTEpBanax
BpEMEHW CTAHOBWUTCH BHICOKMM, @ TPaH3un-
crop VT1 zakpbiBaerca. 3a cHeT atoro
CpeaHviA TOK 3apshkM YMEeHbLIaeTcs, a
MPW NONHOW 3aPAXEHHOCTU aKKYMYNSATOP-
HOIA Barapen CTaHOBWTCH DABHLIM HYMIO
{TpanancTop VT 1 NOCTOAHHO 3aKpbIT).

Bnok ynpaBneHus CHMHXPOHHBLIM Bbi-
npaMuvTenem NUTaeTca BbiNPAMANEHHLIM
HanpaxeHuwem sepea avop VD1. KovgeH-
caropel C5 n C6 crnaxvealor nynkcaumn.

Yeprex nevatHoli nnatel 6noka ynpas-
nexwa naobpaxeH Ha puc. 2, a ee BHeLw-
HWIA BUO — Ha puc. 3. BmecTo koHpeHca-
Topoe C5 n C6 apect CMOHTUPOBaH OOUMH
KOHAeHCaTop emkocTeio 4700 mkd. Mo-
YNk 3aKkpenneqHblx Ha TennooTeoAax No-
nesbix TpaHaucTopos VT1—VT5 nokasad
Ha puc. 4.

Ecrnv notpebnsemolii OT CUHXPOHHOTO
BbINPAMUTENA TOK 3aBEA0MO HE NPEBLICUT
100 A, B k&Xa0M €ro nNneye MOXHO ocTa-

BWUTb NO OOHOMY TPaH3WUCTOPY. A €CAv He-
obxopum Tok Gonbtwe 200 A, wwcno na-
pannenbHo CoeAvHEeHHLIX TPaH3UCTOPOB B
KaXA0M NAeYe MOXHO COOTBETCTBEHHO
yBENUYUTL NMG0 3aMeHWTL Mx Bonee MoLl-
HbiMK, B TOM wucne IGBT. Hanpumep, IGET
GA400GD258 paccuvradbl Ha Tok 400 A,
GAB00GD25S — 600 A.

Penaxtop — A. fonrud, rpaguxa — A fonrii,
¢oro — asropa

MOAYNBbHAR PEKNTAMA

Kypcel AuCTaHumoHHOro obyvyeHws
NporpaMmMmMpoBaHUI0 MUKPOKOHTpONNE-
pos. INaGoparopHeie Nnartsl 1 Nporpam-
wmaropsl ans PIC, AVR, ARM LPC2148.
KoHcTpykTope!l pis c6opkm v rotoBbie
curHanmaaumm GSM.

PaapaGoTka 9NeKTPOHHBIX YyCT-
PONCTB M NPOrPamMM Ha 3akas.

E-mail: radio73@rambler.ru
micro51@mail.ry

www.electroniclab.ru
Ten. 8-912-619-5167 (c 07.00
no 18.00 mock. Bp.).

* o *

Ann Bac, pagpuomoGurenul

PAOUOKOHCTPYKTOPBI BCex Ha-
npaeneHwin. Kopnyce gns P3A. Pagmo-
3NEMEHTBI, MOHTAXHbLIM WHCTPYMEHT
W Marepuvanbl, NMTEpParypa, roTosbie
wsgenus. IBM-komnnekrtyiouime.

Ot Bac — onnaseHHbliA KOHBEPT ANA
BecnnarHoro karanora.

426072, r. Uxeacx,

a/s 1333 PTL "Npomereii”™.

www. rtc-prometej.narod.ru ,

Ten./daxc (3412) 36-04-86,

Ten. 22-60-07.

* * *

Hatop peranei "USB-nporpamma-
Top” no crarke A. PokkoBa w3
“Paowo”, Ne 7 3a 2008 r. TepmocTathl,
HacTOTOMEPLl, BONLTMETPLI, amnep-
METPbI, Hepoporue HaGopsl 4Mn-pean-
CTOPOB M KoHaeHcaropos 1206, 0805,
0603. Apyrve paguoHabopsl.

E-mail: nabor@inbox.ru .
Ten. +7-916-431-53-46, . Mockea.




KoHTponnep Ucto4yHuka
BTOPUYHOIO 3/1IeKTPONUTaHUA

K1156EY4T

M wKpocxema K1156EY4T npepncrasna-
et coboii KoHTponnep npeobpasosa-
TENA HANPRXEHWH, BLINONHEHHOIO NO
cxeme NonHoro mocta. Bavikainiuwia sapy-
6exHulin aHanor — UC2875 (Texas Instru-
ments) [1]; oTe4ecTBEeHHbIX aHANONOB HET.

Mpwbop MaroTasnuBaloT NO NAaHap-
HO-3NUTAaKCMANbHON TEXHONOTMW C OBYMA
YPOBHAMW METANNM3ALMN 1 W30naunel
p-n-nepexoaom. BeinyckaioT MUKpocxemy
B OBajLarMHeETHIDEXBBIBOOAHOM METANNO-
Kepamuyeckom kopnyce 4118.24-1H c
NNOCKMMKM  LUTEaMNOBAHHBIMKM  NY>XXEHbBIMW
suiBopamu (pme. 1). Macca npubopa —
He bonee dr.

KoHTponnep oNnTMMM3anpoBad AnA nNpu-
MEHEHWS B KayecTee yana ynpasneHws B
UMNYNLCHBIX NPeobpasoBaTensx Hanps-
»eHus, paboraolumx Ha yacToTe 0o 2 Ml
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Ons nossitwenms KM nctodHWKa BTOPUY-
HOMO 3NEKTPONWTAHWA Ha BbICOKOW pabo-
yei yactore NpeobpasoBaHs MOTyT BbiTh
MCNONL30BaHLI PE30HAHCHBIE METOAB! Y-
PaBAEHNR PEryNNpYIoLIMM SNEMEHTOM C
KOMMyTaLWe ero Nnpy Hynesom TOKe unum
HanpsxeHun. MNpuHLMNb paBoTsl U CXEMO-
TEXHWKA YCTPONCTE € (HasoBbIiM perynupo-
saHwem NoapobHo oceelleHs B [2, 3].

Kourponnep moxer pabotate B YCT-
poiicTeax ¢ o6paTHOW CBHA3LIO NO Hanps-
KEHWIO W TOKY C BO3MOXHOCTBIO YCTAHOBKM
Tpebyemoro yrna Haknona paboyero
y4acTka Nunoo6pasHOro HanNpsXeHus.
MNpenycmoTtperna pasfensHas ycTaHoBKa
330EPXKKM BKIOHEHWA NS KaXO0W Nono-
BWHBI MOCTa. HeTbipe BbIXOAa KOHTpOnne-
pa Ha WMNYNBCHBIM TOK o0 3 A Kaxawlid
ofecneynBaoT OBE Napbl KOMNNEMeHTap-
HbIX BbIXOOHbIX CMIHAN0B.

KoHtponnep cnocobex pabotatk B pe-
HUMME CHMHXPOHWM3aUWMK BHELLHWUM curHa-
fIOM, OCHALUEH CUCTEMOIA NNaBHOIo 3anyc-
K8 € BO3MOXHOCTBIO OrpaHuyedusn d¢a-
30BOro capwra. Ects Takke yaen saumrel (c
rMCTERE3MCcCoM) OT PaboTkl NPY NOHWXEH-
HOM HanpsXeHwn NuTaHns; Npyn cpabarel-
BaHUW y3na BCE HEThIPE BbIXOOA nepe-
KIOHEIOTCH B COCTOAHUE HWU3KOMD YPOBHA.

3aumiieH KOHTROANEP W OT NEperpya-
KW MO BbIXOOHOMY TOKY. 3TOT y3€n umeeT
¢hyHKLMIO NONHOMo pecrapTa nNpu NoBTo-
PRICLLMXCA NEPErpysKax.

NONOCHBIA YCUAWTEND CUrHana paccorna-
coBaHus DA1, BLICTPOOEHCTBYIOLMIA KOM-
naparop orpanndeHuns Toka DA2, LU kom-
napatop DA3, xomnaparop Hynesoro
c¢azosoro caura DA4, norvyeckuii ysen
MAMKOrO 3anycKa v 3aLLMTel N0 TOKY C reqe-
paropaMi TOKa 3apagKkv/paspspkvm Ha
Tpanauctopax VT3, VT4, uenb orpanmye-
HWFl YPOBHA CMIHANA PACCOMMacoBaHus Ha
TpaxaucTopax VT1, VT2, tpurrep—¢aso-
pacwenurens DD3, WK "sawenxka” —
Tpurrep DD4, yetbipe KBasWKOMNNEMEH-
TapHbix BbIXOOHBIX Bnoka A3—AB, Kaxablii
W3 KOTOPLIX COCTOMT M3 NporpaMmupye-
MO nuHUK 3apepxku (DT1) v BeIXOOHOTO
yeunurens (DAS), nocTpoeHHoro nNo TMno-
BOW OBYXTaKTHOM 6ecTpaHchopMaTopHoii
CXEME, NPELM3UOHHBIM UCTOYHMK 06pa3-
LOBOro Hanpsxexws G5, komnapartop
KOHTpONA o06pas3LoBOre HanNpPsXeHs
DA10, komnaparop yana 3awmrel OT NOHW-
XEHHOTO HanpsixeHus nutadus DAY,
WCTOYHMKKW HaNpsXeHws CMELLEeHWs Ha
pasnuyHbie (PUKCUPOBaHHBIE 3HAYEHWA
G2—G4, G6, G7, normyeckne 3NEmMeHThbl
DD1, DD2, DD5.

OcHoBHas $yHKLUMA MWKDOCXEMbl —
YCWNEHWE CWUrHana paccornacoBaHvus Nno
HANPAXEHVIO MEXAY BHyTpeHHuM MOH m
BbINOAHEHHLIM HA 3TOW MWUKPOCXEME WC-
TOYHWUKOM NMWUTaHWA W npeoﬁpaaoaaume
3TOro curHana B Gas3osblii CABUT

CpaeHuMBaemble curHanel NOQarT, Kak
NPaBvno, Yepes3 PEes3vCTUBHLIE OenuTenu
Ha BXOAbl ONEPALMOHHOTO YCUAWUTENS
DA1. Ero BLIXOOHOE HanpsxeHue nocryna-
€T Ha HeuHeepTupyiowmiA Bxop LU kom-
naparopa DA3, a K VHBERTURYIOLLEMY BXO-
oy NPWNoXeHo NunooBpasHoe Hanpsxe-
Hue, BuipabaTteiBaemoe GopMupoBaTenem
A1, pabota KOTOPOro CUHXPOHW3MpOBaHa

5 = = ] DyHKUMOHANBHAA CXEMa KOHTpONnepa no YacTote c redeparopom G1. YpoBwu
3,2 n ﬁ—l npencTaenexa Ha puc. 2, a ero LUOKOMEB- CUMHanoB COMacoBaHbl Takum oBpasom,
22 = T ka — B Tabnuue. 4TO MaKCUManNLHOE HanpsXeHwe curHana
B cOCTaB MMKDOCXEMbl BXOAAT TaKTW-  PACCOrMacoBaHus, KOTOPOE MWKPOCXeMa
4118.24-1H pyolmid reseparop G1, dopmuposarens moxeT o6paborarb, COOTBETCTBYET amn-
Pue. 1 nUnooBpasHoro Hanpspkerwa Al, WWpoko-  AWTyOe “nunel”.
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Homep | O6osnavenve
sbisona|  eweopna DYHKUMOHAMLHOE Ha3HAYEHHEe BLIBOAA
1 — CeoboaHbii
Buixog McTodHUKa 00pasLoBoro HanpskeHus. JJonyCKaeT NoaKMYeHue
2 Vet BHewWwHen Harpyskm go 10 mA. Mpu Toke Bonee 50 MA cpabatsiBaeT
CHCTEMA 3aLMTHI
BLixoa yCHIMTENA CUIHANA PaccornacoBaHks, HeMHBEPTHPYIOLWMI BXOA
3 m LUK komnapatopa. Ha atom stisoge hopm pyeTca curian
paccornacoBanus, NocTynawmi Ha exon WX komnaparopa
- WHBEpTUPYIOLLIMA BXO/1 YCHNMTENs CUMrHana paccornacosanus, Kaxk
4 w NPaBKno, BeIBOA NOOKMIONAIOT K CPEAHEN TOMKE AENMTENA HANPAKEHUA,
KOTOPLIA CNEANT 38 BLIXOAHLIM HANPKeHUEM (Ha Harpyake)
HewHsepTyUpyIOLUMIA BXOG YCHNMTENS CHIHana paccornacosanms. OBbNHO
5 w BLIBOL NOAKMIOYAINT Yepes Aenurent Kk MCTOMHKKY obpaauosoro
HaNpAKeHUa
BriBoa cucTemsl 3alluTel No Toky, Korga HanpaxeH1e Ha 3ToM BuiBoae
6 cs npestiaet 2,5 B, cpabarbisaeT cuCTeMa 38LLMTEI M BLIXO/bL NEPEXOAAT B
COCTOAHWE HU3KOTO YPOBHA
Buigoj yana nnasHoro sanycka. Bo Bpems 3apAaku KOHOEHCaTopa,
7 ss NOOKMONEHHOTO K 3TOMY BHIBOAY, ODECneyMBaeTCA NNABHoe M3MEHeHNe
thasoBoro CABKra OT HYNEBOro Ao Tpebyemoro aHayeHus
BoiBOA NpOrpaMMUpoBaHKMA 3aAePKKM BKMIOYEHUA younuTteneid C n D,
8 DLYco OnuTensHoCTE 3anepiku 3343eT BHELUHWI Pe3UCTOP, NOAKNIKNaEMBIA K
ATOMY BLIBOAY
923,24 GND OB61umi BHIBOA, MUHYCOBLIH BHIBOJ NUTAHKS
10 D Boixof Y w D
11 C Boixog ycunurens C
12,16 2V [mocoBOi BLIBOA NMTaHuA younutenen AB.C u D
13 E 3m TpaHaucTopos yeunuteneid A B.Cm D
14 B Boxon yevnurens B
15 A Buixog younutens A
17 V. TN0COBOI BLIBOA NMTAHKA Y3NOB MUKPOCXEMBI, KDOME BLIXOAHBIX
s yeunurenen A—D
BbiBOA NpOrpamMMMpOBaHUS 3a08pHKn BKITIOHEHUA ycunuteneid A u B
18 DLY 5 [nuTensHOCTEL 3aAepHkK 33038T BHEWHWI Pe3HCTOP, NOLKMNOHAEMBIR K
STOMY BLIBOAY
19 RC BeiBoa AnA NOAKNIOYEHUS BPEMA3aASIOLIMX peaucTopa M KoHOEHCaTOopa,
onpeiensioMX YacToTy reHepaTtopa
Bxop/Beixoa cUrHana cuHXpoHUaaLmMm (OByHanpaeneHHLIn). MoweT Beirb
20 CLOCK MCNONEL30BaH KaK BXOA ANA BHEWHeH CHHXPOHH3ALMH NN KaK BIXoG ONs
hOPMUPOBaHNA CHHXPOMMNYNLCOR NPU NAPaNNEentHoM
HECKOIMbKMX MHUKDOCXEM
BbiBOf| YCTAHOBKM YITia HakNoHa NMNeoBpasHoro HanNpsKeHKUs.
21 SLOPE WcnonbayioT 4nf opranv3aumi pasmiiHbIX BULOBE NapamMeTprieckod
CBA3M N0 BXOOHOMY MW BLIXOHOMY HEMPFAKEHUIO (TOKY)
Boixoa reHepaTopa niunoobpaaHoro Hanpskerms. BHyTpH MYKpoCxeMb
22 RAMP OHO NOCTYNaeT Ha uHeepTUPYIoWMI Bxoa LU komnaparopa ans
CpaBHeHWA C CHMrHanom paccornacoBaHua

B MOMEHT paBeHCTBa HANPAKEHWA CUT-
HanoB Ha Bxogax kKomnapatopa DA3
moxeT HabnopaTecs "3B0OH" B €ro BbIXOA-
HOM curnane. [ins ycrpaseHws sToil npo-
6nembl B COCTAE MMKDOCXEMbI BKIIOYEHA
LU "3auwienka” — Tpurrep DD4, koTopbiii
OBHYNAETCA B KaXOOM TaKTE CMHXDOWM-
NyAbLCamMn reHepaTopa v NepexKNioyaeTcn 8
€0MHWYHOE COCTOSIHME B MOMEHT, Korma
HaNPsXKEHWe "Nunel” NPEBLICKUT HanpaXe-
HWE curHana paccornacoBavus. Takum
o6pazom, Ha Beixoge Tpurrepa DD4 dop-
MUDYIOTCH MPAMOYIONbHLIE MMNYNbCh
HanpaXxeHWws, AnNuTenbHOCTL KOTOPBIX
NponopLMoHanbHa YPOBHIO CUIrHana pac-
COrnacoBaHvs.

Kontponnep K1156EYAT npepHasna-
4yeH ana paboTtel B NOMHOMOCTOBBIX Npe-
obpazosarensx Hanpsxenua. O gopmMu-
pyer 4eTelpe KBa3WKOMNNEMEHTapPHbIX
curHana, ynpasnsioumx paboToii YeTeipex
MOLUHBIX BBIXOOHBLIX TPaH3WCTOPOB Npe-
ofpasoBarens HanpsxeHus. 3TolN uenw
cnyxar Tpurrep—dasoepawtarens DD3 n
normyeckmii anement “"MCKJIIOYAIOLLEE
WUn" DDS.

MpAMOYronbHEIE MMNYNBLCHI CO CKBaX-
HOCTBIO 2 M HAaCcTOTOW, B OBa pasa MeHb-
LLIE YacTOTLl FEHEPATOpPA, C BbiXOaa TPUr-
repa DD3 vanpsmyio NOCTynatoT Ha BXOOb!
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ynpaenswowmx yeunurenein A3 u A4 n
yepes anemedT DD5 Ha Bxoabl younure-
neir A5, AB. Ha HWxHWMIA No cxeme Bxon
anemeHTa DDS noctynaioT mmnynbew! LUK
"sawenkn” DD4. Bpemennan gnarpamma
CWMIHANOB Ha BbIXOOE yeunuTeneih Nnokaaa-
Ha Ha puc. 3. Ha Hell BuaoHO, YTO Hanps-
XeHwe Ha Bbixofax A u B tak xe, kak Ha C
v D, npotueodasHo u, KpoMe Toro, Hanpsi-
#eHne Ha sbixope C caswHyTo no dase
OTHOCUTENBHO HaNPAXEeHWA Ha Bbixoae A,
a D — otHocwuTensHo B. 3Hakvenne daso-
BOrO CABWIra ONpPeaeneHo YPOBHEM CUrHa-
na paccornacoBaHus.

3ueprocBeperaowyio GyHkUMIO obec-
neyvsaer komnaparop DAY, nepesops-
LKA MUKDOCXEMY B DEXUM OXMAAHWA NPY
CIVLLKOM HM3KOM HBNPAXEeHWW NUTaHWA,
B arom pexume oHa norpebnser Tok
okono 50 MkA (TUNOBOE 3HaYEHWE).

OcHoBHbIE
TEXHUYECKME XaPaKTEPUCTHKU NPU
TeMnepartype kopnyca —60...+125 °C

BeixopHoe ofpasuosoe Ha-
npsxexve, B, npu Harpyske
BblBoAa 2 Tokom 1... 10 MAn
HanNpPRxXedum nUuTaHua
EpE PO R sl T e 4,9..51

Yacrota reHeparopa*, Mlu,

NpyU HOMWHaNax 4YacToTo-
3aparuiein RC-uenwn
12 kOm/330 Nd wn Hanps-
*eHwm nutanma 11...20B .. .0,8...1,2

Mapexwe HanpsxeHus Ha oT-

KDbITOM HWMXHEM TpaHawc-
TOPE BbIXOOHBLIX yCunute-
neii, B, Npw Toke Harpysku

MapeHwe HanpsxeHws Ha oT-
KPLITOM BEPXHEM TpaH3au-
CTOpPE BLIXOAHBIX YCUNUTE-
neiid, B, npu Toke Harpysku

50 mA
500 mA

Tok, norpebnsemelit NO BLIBO-
ay 17, mA, He Gonee, nNpwn
HanpskeHwn nuTadms 12 B

Tok, noTpebnsemblii NO BLBO-
ny 12, mA, He Bonee, npwn
HaNPsXeHWM NuTaHms 12 B

Tok, noTpebnsemMblii Mo BLIBO-
oy 17 npyu NOHWKEHHOM A0
8 B HanpsxeHuu nutaHvs
(pexum  "BeiknioyeHo"”),
MKA, He Bonee

Tox, noTpebnsemMsiit No BLIBO-
oy 12 B pexume "Bbikmo-
4eHO" NpW  HanpsXeHun
NMUTaHWA BbIXOAHbIX cryne-
Heit 20 B, MkA, He Bonee

HanpsxxeHne BKIIOYEHWS MUK-
pocxembl, B ... ... ....... 9..11,75

lmcrepesuc HANPAXEHWA
BKNOYEHWA, B

TennoBoe  CONPOTHUBNEHWE
Kpuctann—kopnyc, “C/Br

* WameputensHoe 3HaveHue 4acTotu, Ha
KOTOPOM MPOBepsioT BONLWMHCTBO OUHAMMYE-
CKMX XAPAKTEOMCTHK MUKpOCxemsl. Tpy ymeHs-
LIEHUN CONPOTUBNEHUA PDEIUCTOPA B 4acToTo-
3anaowed yerm Ao 4 kOnm u Toi xe emxocT
KOHAEHCATOPA 4acToTa reHepaymy yBemayuTcsa
40 2 Mry,

MpepenbHo goNycTUMEBIE 3HAYEHWUR
XapaKTepucTMK

Hanbonewee HanpsxeHne nu-
Tauus No BulBogam 12 wm
17, B

Hawbonblwmidi TOK Harpyakm
BbLIXOOHBIX yCwnuTenei (no
sbiBopam 10, 11, 14 15), A

NOCTOSIHHBIA
UMNYNBECHBINA (NPW Anu-
TENbHOCTWM UMNYNLCOB

mexee 0,5 mxc)

Hawbonbwas temneparypa

Kpucranna, °C




HawBonblas paccevBaemas
MoLLHOCTL, BT, npu Temne-
parype kopnyca we Gonee
s e N B 1,5

* Mpn temneparype xopnyca, Conslei
138 °C, pacceusaemyio MOLUHOCTE HEOGXOAMMO
YMEHBLUATE 110 NMHEHHOMY 38KORY Poao max =
= {150 ~ Tropn)/Arpsxopm T8 Prac max— HAMOONE=
LWAR PACCENBABMAS MOLYHOCTE, BT, Ty, — TEM-
nepatypa kopryca, "C; Rrpwgn — TERNOBOE
conpoTUBNeHHE KpucTann—kopnyc, °C/BT.

leHepatop G1 obecneumBaetr Gopmu-
pOBaHWeE TAKTOBLIX UMNYNLCOB Ha BeIBOOE
CLOCK n moxet paboTathk kak B pexume
ceoBopHbIx KoneGaHWii, Tak 1 C BHELLHER
CUHXPOHU3aLMEein.

B pexwme cBobogHelx kKonebaHwid
YacTOTy YCTaHaBNMWBAKOT BHELUHWMW Bpe-
MsZapaloummMmn peanctopom R, v koHpeH-
catopom C,, NOAKMIOYEHHBIMM Napannens-
HO mexay BeiBopoM RC v obummM BLIBO-
nom GND. MNpu Ry = 12 kOm 1 C, = 330 n®
4acToTa reHepaumm pasHa 1 My £20 %.
Onn pabotel Ha2 OpPYroi 4actoTe Hano
M3MEHUTL NapaMeTpel BpemMAsafaloLlen
LNV B COOTBETCTEBUM C pUC. 4.
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Cwruan Ha esieop, CLOCK noctynaer
BLIXOOa SMUTTEPHOrO MNOBTOPMTENA Ha
n-p-n Tpasaucrope. MNo3ToMy CUHXPOHW-
33UMA FEHEPaTOPOB HECKONBbKUX MWKPO-
cxem moxet Buite obecneyera obveowm-
HeHwem wx Bbieopoe CLOCK. O6uwas
4acToTa MX reHepaunm B 3TOM Cnydae
6yner onpenencHa Toi MMKDOCXEMOW,
KOTOpan MMeeT HawbGonbiuyilo cobcTeeH-
HYIO 4acToTy.

KoadduumeHT passeTeneHus No tak-
TOBOMY BbLIXOAY MWKPOCXEMbl Npw
COBMECTHOI paboTte ¢ aHanornyHbiMu
MWKPOCXEMaMUW KaK MUHMMYM PaBeH NATK.
Ha nuHuvm, coenvHsiowlen eeisoasl CLOCK
HECKONBKUX MUKDOCXEM, MOXET notpebo-
BaTbLCH YCTAHOBKA HArPY304HBLIX PE3UCTO-
poB, 4TOGbl YMEHBLUWTE AJIMTENLHOCTL
TAKTOBBLIX MMIMYNLCOB, KOTOpas BO3pacTa-
eT u3-3a emkocT nuHuk, MNpwn paborte B
peXvMe BHELUHEW CUHXPOHU3aLmMKW HacTo-
Ta BHEWHEro CWMrHana, KoTopbiid NopalT
Ha Buieop CLOCK, ponxHa Gbitb Bbitue
CcOBCTBEHHOIW 4acToThl reHeparopa Muk-
POCXEMBI.

Bonbloe 3HavYeHne VMEET Ka4ecTBo
BpeMsA3apawlliero kodpedcaropa. lNpw
paboTe Ha BLICOKOW yacTtoTe 3ppeKkTms-
HOE MNOCNEefoBaTENLHOE CONPOTHMBNEHWE,
adpexTMBHAA NocnenosaTentHas MHOyK-
TWBHOCTB, OManekTpuyeckan abcopuvs —
BCE 3TV XapaKTEPVUCTUKK HEWOSanbHOCTH
KOHOEHCATOpa ONPEefensioT TOYHOCTL W
CTaﬁblﬂbHOCTb HYACTOTb! redeparopa.

30ecb PEKOMEHOYeTCs WCnonb3oBaTh
TONLKO BBICOKOHACTOTHBIE KOHAEHCATOPbI.
Ana yMEHBLIEHWA BAWSHWA NapasuTHOW
WMHOYKTMBHOCTHM BbIBOOOB KOHOEHCaTtopa
Ha paboTy reHeparopa pEKOMEHOyeTcH
NpyY MOHTEXE YKOPauvMBaTk MX HACKONLKO
STO BO3MOXHO W NOAKMONaTh K obliemy
NpoBOAY KaK MOXHO Bnvxe k BoiBoaam 23,
24 MWKPOCXEMBI.

Yeunurens curHana paccornacosaHns
npencrtaenser coboil onepauvoHHbIA
yeunurens (OY) ¢ wwpokoid nonocoii Npo-
MNYCKaHWA W BBLICOKOW CKOPOCTbIO Hapac-
TaHWA BLIXOOHOrO HanpskeHws. Y4Tobbi
rapaHTMpoBaTte MWHWUMaNbBHOE Bpems
NPOXOXAEHWA curHana oLwmbkm Hepea OV,
y N-p-N TPAH3UCTOPOB B BLIXOOHOIA CTyne-
HW KONNEKTOPHLIN Nepexon, WyHTUMPoBaH
ovopom Lotkm gnA npeporspauieHvs
HACBILLEHWS.

Kak npaswno, Ha WHBEPTUPYIOWWIA
Bxon OY nopaioT Hanpsixexue ofpaTHoi
CBAIZW, KOTOpPOE cpaBHuBaeTca ¢ obpas-
UOBBIM, NPUAOKEHHBIM K HEMHBEPTWUPYIO-
uieMy Bxogy, M onpepenser (as’oBblin
COBWI MEXAY CurHanamm esixonos A m C,
B v D mukpocxemul. K Beixogy OY nog-
KnioyeHa uens ua Tpanauctopos VTI,
VT2, cessbiBaollas €ro ¢ BuiBOOOM 7
(88).

Takvm ob6pasom, Hanpsxedwe Ha
sbixope OY (Bbixoa m) mMoxeT BbiTb
OrpaHv4eHo CBEpXy Nopayei CooTBeT-
CTBYIOLIErO HanpsxeHws Ha BbiBop SS,
NPV 3TOM MaKCHManbHoe HanpsixXeHwe Ha
BeIXooe m 6ynet NpubnmManTensHO TakuMm
Xe, Kak Ha Beleone SS. Ecnum xe Ha Bbixo-
ne m oHo He npessitwaer 1 B, 10 MuKpo-
cxema GypeT HaxooMTeCH B COCTOSHUM
HYNeBoro $asosoro cABMra, T. €. BuIXOOb!
A w C, B n D 6yayTt nepexknioyareca npak-
TUYECKW CUHDEZHO.

Tak kak OY vMeeT OTHOCUTENBHO HW3-
KYI0 Harpyso4Hylo cnocobHoCTs, TO Nofa-
KNIOYEHWE HW3KOMMNEOAHCHBIX Harpy3oK
LOMKHO BBITE MCKNIOYEHO,

TepMOKOMNEHCUPOBAHHBIA NCTOMHUK
obpasuosoro Hanpsaxexua (MOH) esinon-
HEH MO CXEeME, OCHOBAHHOW Ha WWmMpuHe
3aNpeLLEeHHON 30HB KpeMHWUA. BeixopgHoe
wanpsxenve WOH (Ha Bbixope Vi) vHow-
BUOYANLHO NOACTPAMBAIOT 0O 3HAYEHWHA
5B B Npouecce NPOWM3BOACTBA MWKPO-
CXeM NMyTem NepexmraHng HeobxoanmMoro
4YMCNA METANNMYECKMX NEPEMBIYEK Ha KpW-
cranne. .

WOH nutaer 6oOnbluyo 4acTe y3nos
MUKpPOCXEMBI: reHepaTop, OY, komnaparo-
Pbl, TWHKUK 380EPXKN, BHYTPEHHIOW NOrmM-
KY, WCTOYHWMKW HanpAXeHs CMeLLeHUs.
MOH wmeer a3awmty oT 3ambikadmsa. OH
BLIK/HOYEH A0 TOFO MOMEHTa, NMOKa Hanps-
XEHWE NMUTaHws Ha BeiBoae 1V Hve po-
CTUrNO NOPOrOBOTO YPOBHA BK/OHEHWS.
Mpw atom NoTpebnsemblih TOK MUKpOCXe-
Mbl He nNpesbilwaeT 600 MKA, koHaeHcarop
MAMKOrO 3aNyCcka NONHOCTLIO Pa3psixeH, a
Bbixoapl A—D HaxoOsiTCH B COCTOSHWM
HW3KOTO YPOBHSA.

Korpa HanpsxieHve nuraHus NpessLicu-
N0 NOPOroebi ypoeeHs, MOH aanyckaer-
CH, ¥ NPY OOCTUXEHWA YpoBHs 4,8 B Ha
Bbixone Vs cHumaetcs 6nokvpoeka,
aanpelyarollas paboTy MUKpPOCXEMBl Npy
HEONOCTATOYHOM HANPHEXEeHWMU NUTaHWA.
Jns CHXEHWA YPOBHSA MynbCcaumii mexay
BbIXOA0M Vi M 06LLMM NPOBONOM CREayeT
BKMOYWTL KEPAMMYECKMIA KOHOEHCATOp
emkocTbio 0,1 mrd.

CuHbaaHelih BXoaHON curdan LW kom-
naparopa DA3 orpaHuyeH cHu3y Ha ypos-
He npubnmautensio 1 B BxooHbIM HaNpA-
XEHWEM Napbl N-p-N TPaH3ucTopos. Muno-
obpasHoe HanpspkeHwe Ha Boixope RAMP
reHeparopa MoXer mamensTecs oT 0 po
5 B, noaTomy AN\ COrNacoBaHus YpoBHER
nepen nopaqyen Ha MHBEPTURYIOLLMIA BXOA,
KOMNaparopa ero capvraot eeepx Ha 1,3 B
BKNIOYEHUEM MCTOYHMKA cmeulenms G2
(daxTnyeckwm aTo Lenes n3 neyx p-N nepe-
XOQO0B).

Kowmnapatopsl DA2, DA4 v DA10 cxe-
MOTEXHWHECKN aHanoruydbl DA3. Hanps-
KEHWE Ha MHBEPTMPRYIOLLMX BXOAAX, onpe-
nensowee vx nopor cpabareiBaHus, no-
NyyeHo oT 06pa3LoBOro HaNpsXxeHns SB ¢
NOMOLLBIO PE3MCTUBHBIX OENUTENEIA.

MNporpammMUpyeMLIE NVHWK 380EPXKN
npepHasHaveHsl ans GopMUpoOBaHUA He-
obxoaMMoi Nayasl Mexny MOMEHTaMM
32KpLIBaHUA OOHOMO MOLLHOIO TPaH3uCTo-
pa v OTKPLIBAHWA OAPYIOro B TOM Xe nneye
mocTta. B Tesenne aToi nayael npovcxo-
OWUT NEPEKNIOYEHNE BHELLHWX MOLUHBIX
TPaH3UCTOPOB.

3apaoT AMTENLHOCTL Nay3sl (3anepx-
Ku) ty, nByMA peanctopamun Ry, Nogkmo-
yaembiMK K BeiBonam DLY.s, DLY:p v 0Buie-
my npoBogy GND. 3HaueHwe 3apepxxm

BLIYWCNRAIOT NO hopmyne
R,, -62,5-10°

rae ty, — ANUTENbHOCTE 3A0EPXKM, HC;

Ray — conpotvenexwe peauctopa, Ow;

Uy, — Hanpsxenve Ha BoiBofiax DLYg,
Yen, B

3HayeHws CONPOTHUBNEHUA PE3UCTOPOB
pekoMeHOyeTrcs ebibupars M3 MHTEpBana
2,5...100 kOm, 4TO COOTBETCTBYET 3a-
nepxke ot 0,06 no 2,5 Mkc.

lNpepycmoTpeHa BO3MOXHOCTb NPO-
rpaMMUpPOBaHUA 3a0EPXKMN OTOENBHO ANA
KaXaolhh NONoBMHBI MOCTa, YTOBEI YYecTb
pa3anuyue 3HaYeHW TOKa 3apsaKkv B pe3o-
HaHCHOM KOHOEeHcaTope.

Ha BuiBone SS nopnepxvBaeTcs Hyne-
BOE HAMNPXXEHWE O0 TEX NOP, NOKa Hanps-
XeHwe NuTaHms Ha BeiBope 1V ocraercs
HUXE HANPAXEHWA BKIIDYEHUA MUKpOCXE-
mbl. Ecnun xe HanpsokeHve Nuradws npe-
BbICUT HANPfXEHWE BKNIDYEHWA W HET
3anpeta No OpyruMm LUEensM, TO Hanpshke-
HME Ha BbIBoAE SS ByneT NNaBHO yBenuym-
BATLECH 00 YPOBHA NpumepHo 4,8 B BHyT-
PEHHWM MCTOYHWKOM TokKa (9 mkA). Mo-
CKONBKY MakCumMmanoHoe HanpaXeHwe Ha
BLIXOAE YCUNWTENSA curHana paccornaco-
BaHW# OrPaHUyEHO HaNPSXEHWEM Ha Bbl-
Boae SS, 210 AaeT BO3MOXHOCTE NOMY4MTL
nnooBpasHo HapacTaloLWMi NMKOBbLIA TOK
4epes MOLUHBIE TPaH3WCTOPLl NPY BKA-
HEHWN.

Mpw cpabarbiBaHkm KoMNaparopa or-
PaHW4eHVs TOKa (HanpsiXkeHwe Ha BoiBOOE
CS npesbicuno 2,5 B) Beixogosl A—D
HEMEANEHHO NEPEBOAATCH B COCTOAHWE
HW3KOMO YPOBHS, 8 HANPAXEHWE Ha BbIBO-
ne SS ymeHbLUaeTCs [0 HYNS TOKOM pas-
paokw. Tocne Toro Kak neperpyaka no
TOKY NpekpalaeTcs (HanpsaxeHwe Ha Bbl-
Bone CS craner meHee 2,5 B), HaymHaeT-
CH LUMKN 3apsAKv KoHAeHcaropa, NoOKmo-
YEHHOTO K BoblBoOy SS, ¢daszosbiii caBwr
YBENMYMBAETCH, HAYWMHAA C HYNEBOIo 3Ha-
YEHWs.

Ecnu xe BO BpeMA 3apaaKv KoHOeHca-
TOpa ONATb BO3HWKAET OaXe KParkospe-
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MEHHaA Neperpys3ka no Toky, Buixoasl A—D
CHOBa NEPEBOOATCH B COCTOAHWE HU3KOMO
YDOBHS$! B TO BPEMS], Kak NPOLECC 3apaakm
NpooonXkaercs OO NONHOro 3aseplueHns
{aTo Tpebyercs nna oBHyneHws Tpwurre-
pa—"sawenku” B NOrMYECKOM Y3ne mear-
Koro sanycka). Takmm obpasom, ana cny-
4as 4acTo NOBTOPAIOLIMXCA Neperpyaok
MHUKDOCXeMa HENPEepPLIBHO NpeanpuHuMa-
€T NOoNbLITKW NONHOro pecrapra. Bpemex-
HblE OMarpamMmMbl HaNPAXEHWA Ha BeIBOAAX
1V, S8, CS, A—D mMmKpocxembl, wanio-
CTPUPYIOLLME NOTVKY PaboTel yana Msarko-
rO 3anycKa v 3almTsl N0 TOKY, NOKa3aHk!
Ha pMc. 5.

Puc.5

Mpw napannensHoOM NOAKAKYEHWUU
MMKPOCXEM BbiBOAL! SS MoryT ObiTe 06BL-
€0MHEHB!, NPW STOM HYXHO YYMTBLIBATh, YTO
3HaYeHWR TOKa 3apAOKW KOHOEHCATOPOB
CKNaABIBaloTCH.

MunooBbpasHoe Hanpsxenwe ona LA
koMnaparopa GOPMUPYETCH Ha KOHOEH-
catope Cung, NOOKMOYEHHOM MEXAY Bbl-
sonamm RAMP » GND. MomexTsl Hayana
3apRAKM AW Paspaaku 3TOTO KOHZEeHca-
TOpa CMHXPOHW3UPOBaHBLI CUIHaNom, MNo-
AyserHeiM ¢ BeiBopa CLOCK. Kpymviana
"nunel” oNpegeneHa CoOTHOLLEHWEM

dU = U

At R -G
roe Ugee — HaNpsxeHwe Ha peawcrope
Rliopes MOOKIIOYEHHOM K BbIBOAY SLOPE.

Toyka nopknioHeHWA BTOPOro BeliBopa
peauctopa Ry, 3aBMCuT OT BLIGPaHHOrO
pexuma paborel. [Ins TPagvLMOHHON
oBparHoil CBA3W MO HanNPsXeHWo — 3To
seiBon Nvtavus 1V... Ecnu xe BxopgHoe
HanpsxeHwe npeobpasoBaTens W3Me-
HRETCA B LWWMPOKWX nNpegenax, 70 non-
KMOYEHWE PE3NCTOPE K 3TOW TOHKE NO3BO-
NAET OpraHM30BarTb NPAMYIO NapameTpu-
HECKYIO CB#3b NO BXOOHOMY HaNPSXEHMIO.
Buisop SLOPE moxHo “3azemnuTs”, a Ha
euiBop, RAMP nopate cvrHan ¢ patywvka
ToKa (06parHas ceasb No Toky). MNpwv Heo6-
XOOMMOCTH MOXHO MCNONb30BaTbh U KOM-
BUHaLMIO ONMCaHHLIX Bbitle cnocobos OC.
MopBopkoit peamcTopa Rigpe W KOHAEHCA-
TOopa Cmy MOXHO AIETKO OMPaHWYMTL Mak-
CcUManbHoE 3HaveHne Gal3oBoro cABvra.

HYeTtulpe OAMHaKOoBBLIX KBasvkoMNne-
MEHTEPHBIX BeIXOAa MHWKPOCXEeMbl ONTUMKW-
3UPOBaHbl AR HArPY3KW Kaxk LensMu aa-
TBOPOB TPaH3uCTOpOB CTpykTypel MO,
TaK 1 06MOTKaMW Pa3aenuTensHLIX TPaHG-
cdopmaropos.

Ana ymMeHbLUIEHW 3aREPXKKU PacnpocT-
paHeHws curHana Hambonee KPUTUYHLIE y3-
fbl BEINONHEHBI Ha TPaHancTopax LoTtku,

Brixooe paboraioT NonapHo © HOMMW-

HanbHOW paboyell CKBAXHOCTLIO, PABHOW
neym. MNapa AB HarpyxeHa ofHOR nono-
BUHOW BHELIHEIA MOLLHOW MOCTOBOW CTy-
MEHU W CUHXPOHW3BWPOBaHA C TAKTOBLIMMK
wmnynecamu, a napa CD — ppyroit nono-
BUHOIN U CUHXPOHW3WMPOBAHA CUrHANOM C
LK komnaparopa. Dazossiii cOBUr MEX-
Ay MMNynscamu Ha Beixopax AMBu Cu D
onpepeneH YpoOBHEM CMrHana paccorna-
COBaHWA.

MNMocnepoBarencHas NapaswTHan WH-
OYKTUBHOCTb, NOAKNIOYEHHARA K BbIXOOaMm,
MOXET OTPMUATENbHO CKasbiBaThCsi Ha
pabote Kak MOoLLHBIX TpaHanucTopos MON,
NOAK/MIOYEHHBIX K MMKPOCXEME, TaKk WU Bbl-
XOAHBIX TPAH3WCTOPOB CaMOIl MUKPOCXE-
Mbl M OomkHa 6biTe MMHUMW3WPOBaHA.
PeweHwem moxer Bbite npubavxenwe
MO TpaHanCTOPOB K MMKpPOCXEME, Ha-
CKONBKO 3TO BO3MOXHO, M MCMNOAL30BaHWE
nocnepoBaTentbHeiX AeMNdepHLIX GeabiH-
AYKTUBHBIX PE3VCTOPOB.

Jnst yMEHBWEHWA ANEKTPOMArHUTHOIO
N3NY4EeHNA MOLLHbLIX TRAH3UCTOPOB MOXET
notpeboBaTbCcs 9KpaHuposavuwe. Peko-
MEHOYETCA TaKke WYHTUPOBaThL BbIXOAb!
MUKpocxembl gmopamu LLoTkm Ha ToK He
mMeHee 3 A.

®Dopmupyerca $asosbiidi copur ane-
mentamu DA3, DA4, DD1—DD5. o tex
nop, Noka HanpsxxeHwe Ha seixone OY DA1
medbwe 1 B, Ha Bbixope komnaparopa
DA4 NpucyTCTBYET BLICOKWIA YPOBEHL, W
NPOXOXOEHUE TaKTOBLIX OBHYNSIOLLMX M-
nynecos 4epe3 anemedt DD2 Ha exop R
Tpurrepa DD4 sanpewero. M waobopor,
3TV UMNYNLCHI NPOXOOAT YEPEes 3neMeHT
DD1 Ha Bxoqn S Tpurrepa, Tak Kak Ha Bbixo-
ne komnaparopa DA3 npy atmx ycroBmax
BCErNa HU3KWiA YPOBEHD, W YCTaHaBIMBAIOT
Tpurrep DD4 B COCTORHUE BLICOKOTO YPOB-
He. CnepgoearensHo, Ha HUXKHEM MO cxeme
Bxone aneMenTa "MCKITKOYAIOULEE Unu®
DD5 HW3Kui YPOBEHL, M CUrHAT € NPAMOTO
Bbixopa Tpurrepa DD3 nepepaetcs Ha
BbIXO[l 3TOr0 NEMeHTa 1 AaNee Ha BuIXoa-
Hbie 6nokm AS w AB. Takum ofpasom, B
paccmarpMBaeMoOM PEXWME BbIXOAb! Kak A
u C, tak v B u D nepexniovatorca npaktu-
Hecku cnHdasHo.

Mocne Toro Kak HanPsXeHue Ha BbiXo-
pe OY DA1 npesbickno aHaseHwe 1 B, Ho
euwe ocraercs medble 1,3 B (Hanpsxe-
HWE UCTOYHWKA cvewenns G2), koMmnapa-
Top DA4 nepeknioyaercy, paspewas npo-
XOXAEHWE OBHYARIOWNX VUMNYALCOB Ha
Bxon R tpurrepa DD4. 3peck yxe nose-
naerca Hebonbilol ¢azoBelii cCABUM MEX-
oy curHanamv Ha eeixogax A v C (B w D),
HO OH NOCTOAHEH OO TOMO MOMEHTA, Noka
Hanpskedune Ha seixone OY DA1 we npe-
euicut 1,3 B.

Kak Toneko oHo npessicut 1,3 B, cra-
HOBMTCA BO3MOXHBLIM NPOLECC PErYNUPO-
BaHwa ¢aszoBoro capwra. [BYXTaKTHbIA
LUMKN HEYMHAETCA C MOMEHTa, KOorna cHH-
xpoumnynec Ha BeiBope CLOCK pocrura-
€T BeiCOKOIo YPoBHS U Tpurrep DD4 nepe-
KNIOYAETCH B HYNEBOE COCTOSHWE. 3JTO
COOTBETCTBYET BPEMEHHOMY WHTEpBany
3aPAAKA KOHOEHCaTopa, NOAKMOYEHHOTO
k BoiBoay RC. 3atem HauwHaeTcs ero pas-
paoKa.

KonpeHcartop xe, NOOKNOYEHHLIA K
sbiBoAy BAMP, HaoGoport, sapsxaercs,
Ha4YMHas NPUMEPHO C HYNEBOMO HanpaXe-
Hua, B MomeHT, korpa HanpsxeHwe Ha
sbiBoge RAMP, coguHyToe Beepx Ha 1,3 B,
CTAHOBUTCA PaBHBbIM HANPSXEHWIO CUrHa-

na paccornacosanws Ha sbixone OY DA1,
LN komnapatop nepekmiosaercs cam w
nepexmodaer Tpurrep DD4 B eguHvyHoe
cocTosHue. brvxaiumii nmnynsc, Nocry-
naouwmi ¢ ebisona CLOCK, tpurrep DD4
cHoBa oBHynseT.

3T1 NpoLeccs NEPUOONYECKN NOBTO-
pAoTcR. CurHan ¢ MHBEPCHOTD BbixOAa
Tpurrepa DD4 noctynaer wWa Bxog ane-
menTa DDS » cpaBHVMBaETCH C CUrHANOM C
Tpurrepa DD3. B pesynbrare sAemeHt
DD5 cdopmupyeT Ha Beixooe cwruan,
COBWHYTHIA OTHOCUTENBHO CWUrHana Ha
Beixone DD3, Ha BpemMs, paBHOE BpEMEHU
sapagkn koHpeHcaropa Cum, DO Hanpsa-
*eHus Ha ebixope OY DA1 (c ydetom
capura Ha 1,3 B). Takmm obpasom dop-
mupyetcs Tpebyemoe aHaveHwe $asoBo-
ro caswra.
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OTeyecTBeHHbIE U MMNOPTHLIE
panvoneTany Ans pemoHTa pagmo-
annaparypsl, aeToMobunsHoh anexT-
POHUKM U GLITOBON TEXHUKK!

Mukpocxembl. Tpanauctopel. Cra-
BunuTpoHsl, Peanctopel. LUneidw!,

Kougexcatopsl  kepamwuieckue,
MNEHOYHBIE, NOACTPOEYHLIE, 9NEKTPO-
NMTUHECKWE, BLICOKOBONBTHBIE. Mexa-
HWMKZ AR BWOEOMErHuToOHOB, BWM-
neokaMep v ayauorexHuku. Ceerto-
ovons v Goropmonpl. MaHenskn ans
MuKpocxem. Kaccol Bcex paamepoB
ANs XpadeHus menkwx pertaneir, fla-
3epHbleé n Bupeoronoekw. YUM-ane-
meHTel. Muoroe ppyroe. Ontoeas u
PO3HUYHAA NPOQAaXa EeXEeaHeBHO OT
9.00 po 18.00 no anpecy:

Poccws, Mockea, lNMaTHuukoe woccee,
nom 18, TK "MutuHckuin paamopeiHok”,
3-it arax, naewneoH 546. lMpoesp or
meTpo "TywuHckas™ asr. Ne 2, 210, 266.

Hocraska noytoid no Poccuw.
Mpaitc-nuctit Ha Gymare u CD.

Kowtakrei: 107045, r. Mockea,
ab. Auy. 41.
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Ten. 607-89-00
E-mail: mail@radio.ru

Mpu y4actum YapasneH

AOMNOAHUTENLHOro 00f
1 Monogexin MuHCc
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aTu4eckoe paspsgHoe YCTPOMNCTBO
KYMYnATOpOB
IEXCAL B} '% P Benrogonck Pocrosckoii o6n.

lMpepnaraemoe BHUMaHNIO YUTATENEH yCTPOHCTBO NpeaHa3Hay4ye-
HO gna aeToMarunyeckon paspsaaku Ni-Cd wnmn Ni-MH akxymynstopos
TMnopasmepa AA mnu AAA Ao 3apaHee ycTaHOBNEHHOrO HanpsXe-

HUS. YCTpO#icTBO MMeeT CBeTOByIO MHAWKauWo pexumMos paborsl n
He TpebyeT LONONHNUTENbHOI0 UCTOYHWKA NUTaHWRA, NOCKONbLKY NUTa-
eTCH HenoCPeLRCTBeHHO OT paspsXaeMoro akKyMynaropa.

!/{ 3BECTHO, 4TO CPOK CNyX6bl U rapax-
‘& tvpyeman emkocte Ni-Cd v Ni-MH
aKKYMYNSTOPOB 32BWMCAT OT TOro, Ha-
CKOJMILKO NPaBWMNBHO OHW 3KCNAYaTMPYIOT-
cs. Take XopoLwo U3BECTHO, HTO O4HON U3
NPWYUH YXYOLUEHWRA "300p0BbA" aKKyMyns-

XKEHWUA Nepen Kax o ero aapsakoil nubo
B MPOBEOEHWN NEPUOOMHECKON TPEHW-
poBkw. Mo TPEHWPOBKOW NOHWUMAEIKOT NPO-
BEOEHWE HECKONbKMX MNOBTOPSIOLWMXCS
LIMKNOB 3apsaKv C NocnenyoLwen paspaa-
Ko no Hanpskenwa 1,05...1,1 B. MNepuwo-

IBAHWA aeTen
30BaHns P@

Cxema Takoro YCTpOWCTBa NokasaHa
Ha puc. 1. Ha mukpocxeme DA1 cobpaH
noBbllaowmin npeobpasoBarens nNocTo-
AHHOTO HanpskeHus, GoOPMUPYIOLLIMIA Ha- 8
NpAXEeHWe, AOCTATOYHOE AN (PYHKLMOHW- &
POBAHWS OCTANBHLIX 3NEMEHTOB YCTPOM-
crea. CoegvHeHnem BIBoaa 2 MUKpocxe-
Mbl DA1 € MWMHYCOBOIA NUHWE NUTaHWA
BLIXOOHOE Hanpsxewwe npeobpaaosare-
15 BbibpaHo pasHbim 5 B.

Ha mouiHom EunonsipHoOM TpadaucTope
VT1 v nepemerHom pesuctope R2 cobpaH g s
PErynvpyemMblii SKBMBANEHT Harpysku. S
AuanasoH perynupoBKM TOKa paspsiokv |
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Puc. 1 .

K euie. 4 DAZ2

TOpa ABAKETCAH Nposenexwe addexTa na-
MSATW, NPUCYLLErD axkKymynsimopam Ha oc-
HoBe Hukensi. 3ddexT namaTM — 370 No-
TEPSA EMKOCTW aKKyMynsTopa, pa3suBalo-
LLaACH BCAEACTBME 3aPAAKM HE NONHOCTLIO
paspsxeHHoro akkymynaropa. CunbHee
Becero aror addexT nposensetrcy B Ni-Cd
akkymynsTopax, ona Ni-MH no sasene-
HUSIM NPOM3BOOUTENEIA €ro NponBneEHVe
He3HayMTeNbHO. Ho Kak nokasbiBaeT npak-
THKa, Npu skcnnyarauum Ni-MH akkymyns-
TOPOEB NpeHebperaTs TakMM "HE3HA4YUTENL-
HbiM" NPOSBNEHWEM BCE-TaKW HE CNeayeT.
SdekTMBHLIN M OOCTYNHLIA MeToq
6opbbul ¢ addexkTom namaT — Npodm-
NaKTVka ero NPosIBNEHNs, 3aKNIoHaIoLLaR-
cs nmBo B NONHOW Pa3pRaKe akkyMynsTo-
pa ao 6esonacHoro OCTATOYHOro Hanpsi-

OMHHOCTL NpoBeaeHus TpeHMpoekun Ni-Cd
aKKYMYNSTOPOB — OAWMH Pa3s B MECHL, AN
Ni-MH — ognu pas B nBa mecsua, Gonee
yacTele TPEeHWPOBKM OKaawlBaloT Hebnaro-
NPUATHOE BAIMAHWE Ha COCTORAHWE dKKYMY-
NATOPA 33 CYET ero YCKOPeHHOTo MaHoca.
CoBpemeHHblE YHUBEPCANbHLIE 3apsa-
Hele yCTponcTea (3Y), NOCTPOEHHLIE HA OC-
HOBE€ Cneuvanv3avmpoBaHHbIX KOHTpONANne-
POB, HEMOCPEACTBEHHO MEPEen HAYANoM
npouecca 3apapkv, Kak npasvnog, Beinon-
HSIOT NPeABaPUTENLHYIO Pa3PRaKY aKKyMy-
naTopoB Ao 6€30NacHOro HanpsxeHws,
NpenoTBpaLLan TeM cambliM pazBuTHe ag-
¢exTa namaTi. Ho ctoumocTs Takux 3Y fo-
CTaToqHO BEnuka. MNo3ToMy Npu HanM4mMm
npocTbix 3Y ux MOXHO DONOAHWTL Npen-~
naraémbiM PazpRaHLBIM YCTPOWCTBOM.

cocraenser 0,07...1 A (c y4eToM TOKa, No-
Tpebnsemoro ApyruMu yanamm yCTponcT-
Ba). Nonesoii TpanancTop VT2 cnyxur ans |
NOOKNIOYEHWA 3SKBUMBANEHTa Harpysku k
paspsxaemMomMy aKKyMYNaTopy, TRaHawv-
crop VT3 — Ans ynpasnexsvs HanpsxXeHu-
emM nuTadus npeobpasosarens, a KHonka
SB1 — anA 3anycka ycTpoicTea.

Ha OY DA2.2 cobpax komnaparop, ko-
TOPbIiA OCYLECTBARET KOHTPONbL 38 HWK-
HWM NOPOTOBLIM HANPRAXEHWEM aKKYMYNsi-
Topa (1,05...1,1 B). Ha OY DA2.1 n ceeto-
avope HL2 — vHOnKaTop, CUrHanu3vpyro-
LLMiA O TOM, 4TO HANPFXEHWE aKKYMYNATO-
pa npeebitlaet 1,2 B, OH CAyXWUT ANs Opy-
EHTMPOBOYHOW OLIEHKW CTENEHW PA3pROKV
AKKYMYNATOPA NPW 3a0aHHOM 3HAYEHWK
ToKa paspsipgkn. Ha peawcropax R5—R7
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npouecce Paspsaku ak-

KyMynsiTtopa, NpUMBOOMNO
6bl Kk yxoay Noporos cpa-
6aTbiBaHWs KOMNApaTopo.
38 CYET M3MEHEHWs pas-
HOCTV HANPSKEHWIA MEXY
MWHYCOBbIM BLIBOAOM aK-
KyMynsitopa M MuHYCOBOA
MHWel Nutaxns OY.
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BonbuwmHeTBO neTanei
CMOHTMDOBaHEI Ha ne4ar-
HOW nnare wa OOHOCTO-
poHHe $OoNLrMPOBaHHOMD

manorabapurTHele imnopTHele, C3 — ke-
pammyeckin K10-17 wnn MMNopTHBLIA,
MNpeobpaszoeatent Hanpsxenws MAX756
MOXHO 38MEHWTL OTEYECTBEHHLIM aHano-
rom — KP1446lMH1, capoerHbii OY KA358
— Ha OY KP1040¥Aa1, LM358, PC1251.
Tpanauctop KTB17A aamexdvum Ha noboii
13 cepun KT817 B nnactmaccoBom kopny-
ce, OH cHabXxeH CaMobentHbiM aniomu-
HWEBbLIM TENNOOTBOAOM NNOLANLIO OKONO
3,5 cm’, a nonessie TpaHaucTopsl KM5054
3ameHvMbl Ha KIMN5056, KMN505B, BSS295.
Owvop VD1 — moGon wa cepuin KA521,

581

Puc. 2
BLINONHEH OEnNUTENL Ha-

npsxexns, GopMUpYIo-
wmii noporv cpabarwiBa-
HWA KOMNapaTopoB..

Ecnn HanpsaXeHue
aKKYMYNATOPA BbILLIE HUX-
HEro nopora, To nocne 3a-
MyCKa YCTPOWCTBA KPaTKo-
BpEMEHHBIM HaXarwem Ha
kHonky SB1 Ha eeixoge OY
DA2.2 ycTaHoBUTCH BLICO-
KW YypOBEHb, STO NpuBe-
OET K OTKPbIBAHWIO TpaH-
avctopa VT3 v nossonut
YCTPOWCTBY OCTaTbCs BO
BKMOYEHHOM COCTORHUA U
nocne OTnycKkaHmMs KHon-
kn. OpHOBpEMEHHO C
Tpauanctopom VT3 or-
KpoeTcs TpadaucTop VT2,
W SKBUBANEHT HArpysku
Byner NogKMIoueH K aKky-
mynsatopy. CeedeHme cee-

Toavona HL1 curHanman-
PYET O wnyLlen paspaake akKymynsTopa.
ECAK NP 3TOM €0 HaNPXEHWE NPeBbiLLa-
et 1,2 B, saropwtcs ceetopmon HL2,
Korna Hanpsxeuwe akkymynsitopa cra-

! HET MEHBLUE HWXHEro NOporoBoro, Ha

Boixone OY DA2.2 BLICOKMIA YPOBEHL CME-
HWTCA HW3KUM, TpaHnawucTopbl VT2, VT3
3aKpoloTCcH, a cnenoearensHo, Byoyr orT-
K/IOHEHB! SKBUBANEHT Harpyakm u npeobpa- |
30BaTEflb HaNpPsXeHws, cesetogmogn HL1

noracHer. lNpumexneHwe pasnenbHoin no- I
0341 HEaNPAXEHWUA HA SKBMBANEHT HArpy3akn *
W apyrve yanel obycnosnieHo Heobxomm- |
MOCTBIO WCK/IIOHUTE BIMSHUE U3MEHEHWUS .
paspsgHoro Toka wa paborty yctpoiicTea. l
Tak, ecnm 6bi 6bin NPUMEHEH TONBKO OAMH
KOMMYTURWVIOLLMIA TPaH3UCTOP, YMEHbLLUE-

HWE paspAOHOro Tokd, Npoucxopsuiee B

-

CTEKNOTEKCTONWTA  TOAWMHOA 1 mMm
(puc. 2). MNnara paccunTana Ha YCTaHoB-
Ky NOCTORHHLIX peawncTtopos MITT, C2-33,
nepemeHHblid peauctop — CIN3-4aM, ero
KPENsT Ha NepenHeil naHeny ycrpoiicTea
¥ COEOMHSAIOT C NNaTol M30NUPOBaHHBIMK
nposogamu. OKCHOHBIE KOHDEHCATOPLl —

KO522, KO102, KO103 wav vMNopTHLIN
1N4148, ceeroamopel — nobeie manora-
OapuTHble C AMaMETPOM NNH3bI 3 MM 1
DOCTaTOYHOR FAPKOCTBID CBEYEHWA Npw
Toke 1 mA. ipoccens — uMmnopTHelii EC24
VHOYKTUBHOCTBIO 22...100 MkMH. KHonka
SB1 — c camoeoasparom TC-0403 Beico-
TOIA 5 MM v gnnHol Tonkarens 1,5 mm.

BHewHwin Bua CMOHTMPOBaHHOW Nnar!
NoKa3aH Ha pUcC. 3, a BCEro ycTpoilcTea —
+Ha puc. 4. OHO MMeeT NNacTMaccosblii
Kopnyc ¢ rabapuTHeiMK pasmepamu
83x38x13 mm. [ins obneryexvn Temnepa-
TYPHOIrO PEXKMa B KOPNYyCe cOenaHbl BEH-
TUNALMOHHBIE OTBEPCTUA.

Mpwy HanaxmeaHWM yCTaHaBNMBAIOT MO~
poru cpabartbiBaHus KOMMNapaTopoB Noa-
Gopkoi peanctopos RE—RT. [swxok ne-
PEMEHHONO PEeancTopa MOXHO CHabavTb
yKasarenem, a Ha Kopnyce pasmecTuTb
LUKany ToKa pa3pagky, KOTopywo rpagyw-
PYIOT C MOMOLLBIO MUNSMaMnepmeTpa.

Penaxtop — H. Hewaesa, rpagwxa — H. Hewaesa,
¢horo — asropa
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BHuMaH®IO DASMOKDYRKOR, CTYAKK ASTCKOro TROpYeCTRa,

TexHMweckux kpyxxos, Gudnuorex!
3A0 "Xypuan "Paguo” moxer BecnnatHo nepenare xypwanst "Paauo”
npownex ner esinycka (2004—2007 rr.). B peaakuum KOMNAEKTb XypHanoe
"Pagwo” MoXHO nony4MTe no oduuUManbHOMY NWMCbMY OT OprasHu3auWm,
npeasapuTensHo 3ape3epBuMpoBaE HeoOXoaWmbie XypHanw no TenedoHy

(495) 608-81-79 wnu an. noure sale@radio.ru.
CToMmOoCTs NepecskiikyM No noYyTe OAHOID KOMNAexTa xypuanoe ¢ 2004 r. no
2007 r. ana opraiv3aaumii, HaxogaLKMXea 8 Apyrux ropogax Poccuu, — 750 pyb.




Urpywka-cyBeHup

"Mayk Ha HUTU™

A. MAMUYEB, n/o LWaranoso CmoneHckoi obn.

I0XET OEWCTBWA NpEeanaraemoil ur-

PYLIKK 3HAKOM MHOTWMM: MAyK, HEMNo-
ABVDKHO BUCALLMIA HA HWTW NayTMHBI, BAPYM
No OOHOW eMy M3BECTHOM NPUYMHE Haun-
HaeT OnyckaTbCH, 3artem, "noaymas”, BO3-
BPALLAETCA HAa MECTO, NoCNe Henpopon-
HUTENBHOW Nay3bi BHOBb ONYCKAETCs W
T. A. [ns nepemellierHyn nayka npumMeHed
WaroseIk aNeKTpoaBMrarens OT CTaporo
avckoBopa. Bpalasch, ero Banuk cMathbl-
BAET U HAMATBIBAET TOHKYIO HWTB, HA NPO-
TMBOMNONOXHOM KOHLIE KOTOPOW 3akpen-
nexa Gurypka nayka.

pbl Tpadauctopoe VT1, VT2. HaumHaer
paboratk redHeparop, cobpaHbiA Ha
COOTBETCTBYIOLLEN HYACTM MMKDOCXEMBI M
anementax R1, R2, C1, v BCTpPOEHHBIM
CHETYMK NOACHWMTHLIBAET €ro UMNYNbChbI.
MNpwn 3TOM Ha BbIXOpAX CHETYMKA (BBIBOABI
1, 2) GOPMUPYIOTCH MMNYNLCHLIE NOCAE-
[OBAaTENBHOCTW € YacToTamwu cnepoea-
HWA, pasnuyarolimMncs B OBa pasa (Ha
BbIBOAE 2 YAacTOTa BABOE MEHbLUE, YeM Ha
soiBoge 1). MNpw H1ua3kom yposHe (nor. 0) Ha
obonx Bbixopax TpaHaucropwl VT1, VT2
OTkpbIBaIOTCH, cpabarsieaoT pene K1, K2

v mx KoHTaKTel K1.1 n K2.1 nop-

"” K21C322mx63B | 5o KON@IOT anextpopsvrarent K

w2 n \ 65 ool Tpancdopmaropa
vD1 = =— 4 ‘§ T1. Ban geurarens HauvHaer

g !IN 4.7 ""‘"33%‘“ 35 BpawaThes, CMATLIBaA HUTL, HA
2 R3 100 B § KOTOPOW BUCUT Nayk, v OH onyc-
EE s wem| 8 & xaercs. Mpy NOSBAEHUM Ha Bbi-

DD1 CD4060B | "  Bope 1 ypoeHs nor. 1 Tpawauc-

RM Maleralizld Rii“ Top VT1 sakpeiBaetcs, pene Ki

, | R&3k OTMYCKAeT, ero KOHTaKTbl pas-

13) ESN, PLIBAIOT LiENb NUTaHWA OBWra-

LyHe Vg v Tens M nayk samupaetr. [anee

ol 12 g —T 680 MKx BLICOKMIA YpOBEHb Ha BelBOaE 1
oozzm[ |R| |9Vt x25B CMEHSETCA HU3KUM, a8 HU3KWIA
VDA-VDE Ha BwiBOpE 2 — BbiCOKMM. B

koioea | VOSAK PeayNTaTe BHOBb OTKPLIBAETCS

: Tpanauctop VT1, peurarens

Puc. 1 nopkmovaercs K  obmoTke

Cxema ycTpolcTea nokasara Ha puc. 1.
OHO COpEPXUT NOHWXaLWMKA Tpavcdop-
wmarop T1, seinpamuTens (VD1—VD4, C2),
mukpocxemy DD1 (CD4060B), npencras-
ASIOLLYIO COBOM MHOrOPaapPsaHbIA OBOWH=-
HbllA CYETHMK C 3NeMEeHTaMu reHeparopa,
pBa TpaHaucTopHblx kmowa (VT1, VT2),
ynpaenaioimx pabotoii pene K1 v K2, v
LIAroBLIA SNEKTPOABUIaTeNk.

CraTtop Takoro ABUIatens COOEpPXWT
npe oBMOTKM C OTBOQAMWM OT CEPeamHbl.
BuiBoabl OOHOI M3 HUX BLINONHEHBI NPO-
BOOaMW KpacHoro v 6enoro LBEToB, OpYy-
FoOM — XENToro W CUHEro, OTBOALI —
KOPWHHEBOrO (B [A3HHOM Cny4ae He wc-
nons3ytores). MNuraercs psvrarens nepe-
MEHHBIM HaNPsXeHWeM, NOCTYNAOLWMM C
BTOPWMYHOI 06MOTKM Tpancdopmaropa T1
yepea KoHTakTel pene Ki.1. Kpyraumii
MOMEHT, 3aCTaBNFIOLLMIA POTOP OBUraTens
BPALLETLCH B Ty UK UHYIO CTOPOHY, CO3-
naiT GasocaBuralme KOHOEHCATOPLI
C3, C4, skmoyaemble B LENb OOQHOW M3
oBMOTOK KoHTakTamm pene K2.1.

PaGotaer ycrpoiicTeo Tak. MNocne non-
KMlYeHus  TpaHcopmaropa K Ccetum
BLINPAMAEHHOE AnoaHbIM MocTom VD1—
VD4 HanpAxeHue BTOPMYHON OBMOTKWM
crnaxueaeTcd KoHpeHcatopom C2 w
nocrynaer Ha mukpocxemy DD1 v smutTe-

TpaHchopmartopa, Ho pene K2,
OTNycKas, BkNOyaeT dasocasuramume
KoHpeHcaTopel C3, C4 B uenk ppyroi ob-
MOTKM, NOITOMY ABUIaTENk HAYMHAET Bpa-
WaTLCa B NPOTHUBONONOXHYID CTOPOHY —
nayxk NOAHWMAaETCH. 3arem BblCOKWIA ypo-
BEHb MNOSIBASETCH W HA BbiBOAE 1, nayk
BHOBb OCTaHaBNMBAETCH W OCTaeTcs B
3TOM NONOXEHWM 0O NosBneHus nor. 0 Ha
ofowux BbIXOOEX, MOCNE 4Y4ero LUWKN no-
BTOPSETCH,

BONbWWHCTBO 3NEMEHTOB

0OMOTKON Ha 12 B M TOKOM HArpyskum He
menee 100 mA,

CwmoHTupoBaHHyio nnary, Tpaxcoop-
MAaTOP W 3NEKTPOABWIATE b PA3MELLAIOT B
Kopnyce, ckneeHHoMm (B xope cOopku) ma
NAacTH NUCTOBOTO NONWMCTUPONA TONLLM-
Hoir 2,5...3 mm (puc. 3). B ero ocHosa-

R1 09 Bo
g °  ©° y11 VT2
. S sesgeve
Lo a o
Q s PPt G o RS
oo © o RS
o o 6——3—o
o o —-=

I
@

YCTPOWCTBA MOHTMPYIOT Ha ne-
4arHOW Nnare ua OAHOCTOPOHHE
$ONLrMPOBAHHOMO CTEKNOTEKC-
TONWTA, YEPTEX KOTOPOI1 NOKa-
3aH Ha puc. 2. Bce peaucto-
pbl — MITT, koHpexcarop C1 —
KM-5, C2 — okcuaHblil imnopT-
Hell (Hanpumep, cepuu TK
$upmel Jamicon), C3, C4 —
K73-17. Pene K1, K2 — P3C10
(nacnopt PC4.524.302 wnn
wcnonvenme PC4.529.031-03;
conpoTMBneHne obMOTKM —
536...724 Owm, TOK cpabarbiBa-
Huea — 22 MA). Ovopsl KO 106A
3aMEeHMMbI WMNOPTHEIMW
1N4003 wn adanornyHbIMW.
Tpauchopmarop T1 — nioBoi
NOHWXAIOWMIA C BTOPWUYHON
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HUKM CBEPNAT YEThIpE OTBEPCTUS: OBa —
nog roNnoBKW LWYPYNOB ANSA KPEnneHws
YCTPOWCTEA HA CTEHE W ABa — Non BUHTLI
KpenneHws anextpopsurarens. MNepep yc-
TaHoBKOWM apurarens 6 (puc. 4) yoansior
NBa pacnonoXeHHBIX MO AWaroHanu BUHTa
M 3aMeHRIT ux bBonee ANVHHBIMK 5 C
Takoih xe pessboil. BcTtaBvB BWHTH B
OTBEPCTUH OCHOBaHWA 3, HaBUHYUMBAIOT
raiiku 4 (ocTaBve 3a30p MEXOY HUMKW W

ocHoBaHmem 1...2 MM), 3aTeM BBUHYM-
BaOT BWHTHI B OTBEPCTWA B CTarope,
nocAe 4ero GUKCUPYIOT KX NoNOXEHWE B
OCHOBaHWW rakkamm.

Kanponosyio uute 9 pavdoin 500...
550 MM (Ny4WIe B3ATL € 3aNacoMm, nulHee
MOXHO OTRE3aTh NPV HanaxwveaHwu) 3a-
KPENNSIOT Ha ronoBke potopa 1 BUHTOM 2,
Nocne 4Yero HamarslBalT Ha Banwk, Kak
nokasaHo Ha puc. 4. Caenas 3ro, NpuKnen-

BaIOT K OCHOBaHWO HOKOBLIE
CTEHKM, NPEnBAPUTENBHO
BLINWAWE B OOHOW M3 HMUX
(Bnwxaitieid K nayky no
puc. 3) Kpyrmnoe OTBepCcTHe
avametpom 20...25 mm ons
ceoB0OHOMo NPOXoaa HUTK.

Danee wa xBOCTOBMKE
poTOpa 3aKpennaioT nnacTt-
MaCCOBbIA KPYXOK 7 ¥ Npw-
KIEMBAIOT K HEMY pyuky B,
npeasasHaqYeHHyIo ons spa-
LLEHWA POTOPA BRYHHYIO NMPM
BLIBOpPE wCxoOHoro Nono-
xenws nayka 10. Ceepxy
coBpaHHylo KOHCTRYKLMIO
33KPLIBAIOT  KPLIWKOW C
OTBEPCTUEM MOL, PyHKy 8.

HanaxuBaHwe WrpyLku
CBOAMTCH K Noabopy 4acTo-
} ol reHepupyeMbix MMMYb-
COB (3ameHol peawcTopa
R2) v [NMHBL HUTW Takum
obpasom, 4Tobbl Mpy cnyc-
Ke W Nofibeme nayk ycnesan
NEpemMEeCcTUTLCA NpakTUYe-
CKM Ha BCIO €e pnvHy. [ns
obnervenns nopbopa peau-
cTopa B cobpaHHoOIA KOHCT-
PYKUMW PEKOMEHOYETCA B OTBEPCTUA
nnarsl NOA4 Ero BLIEOOLI 3aMPECCOBaTL OT-
PE3KM MYXEHOro NpoBoOa AUAMETPOM
1...1,5 MM 1 NasTL BEIBOOBI K HAM.

[OTOBYIO MIPYLLKY 3aKPEnnsioT Haa OK-
HOM (pwc. 5) co cTopoHsl, Bnvxaiwein K
po3eTke, NponycTUB CETEBOW LUHYp 3a
LUITOPON,

Penaxrop — B.®@ponos, rpadwwxa — B.dponos,
¢horo — agropa

BcTpeualowiee Tabno

A. O3HOBMXWH, r. UpkyTck

Cornacurecs, NPMATHO, KOrAa, BEPHYBLUKCL ¢ paboTbl M OTKPLIB
BXOAOHYIO ABEpb, BUAMLLL B NMPUXOXEH BCnbiXHyBLUEe Tabno ¢ Takum,
Hanpumep, npueercTenem: "C 6narononyyHeiM BO3Bpaujennem!”™ A
KaKk nNnpyUATHO yAUBATCH rocTH, NpHvwefuwine K BaM Ha npasgHuK unm
ceMmeliHOe TOpXecTBo, nNpoyuTae Ha tabno "[Aobpo noxanoBars,
Aoporue rocru!”... Caenars Takoe He TPyAHO — Ha[O U3roTOBHMTL
camo rabno ¢ nogcBeTkol (3aeck Bce 3aBUCHT OT Baluei panTasumn
U ymeHus), cobpars onvckiBaeMoOe B CTarbe HeCNOXHOe S/eKTPOH~
HOE yCTpOHCTEBO M CMOHTHPOBAaTb Ha BXOLHONH ABepH BbIKMIOYaTENb.,
Tabno BKMIOYUTCH B MOMEHT OTKPBIBAHMA ABepH M aBTOMaTHYeCKH
BbIKJIIOYMTCH Yepe3 HekoTopoe BpeMs. [TOBTOpHOE BKIOYEHHE BOS3-

. MOJXHO TONbKO Mo UCTEYEeHHH 3apaHee 3adaHHON nay3sl (Bo uabexa-

HMe HafoedaHns), KOTOPYIO, KaKk U BpeMs cBevyelns Tabno, ycranas-
JTMBaIOT NPY HanaXueaHuM.

pennaraemMoe BHUMaHWIO YuTarenei

YCTPOWCTBO npepcraenser coboi
aBTOMAT, PEarvpyiolii Ha OTKpLIBaHWe
BXOOHOW oBepu BinloweHvwem Ha 10 ¢ nog-
cBeyuBaemMoro 1a6no ¢ NPUBETCTBEHHOW
Hapgnuebio. Tabno He BKMIYaeTcs, ecnm
BXOOHAaRA [BEPL OTKPLIBAETCH NOBTOPHO pa-
Hee Yem vepes 2 muH. Mo neteseHnm storo
BpeMeHn aBTOMaT CHOBa roTos K paBoTe.

Cxema ycrpoictea waobpaxeHa Ha
puc. 1. OHO COQERXUT CAEOYIOLME Y3kl
LATYUK OTKPLIBaHWA ABEPW — NEpekmioya-
1ens SF1; nopaeutens apebeara ero KoH-
TAKTOB — TakK HadblBaemblin BS-tpurrep Ha
anemenTax DD1.1, DD1.2; pBa onHOBMG-
paropa Ha Tpurrepax mMukpocxembr DD2,
oOuMH M3 Kotopelx (Ha DD2.1) dopmupyet
wMNynbe BrAKOYeHust Tabno Ha 10 ¢, a gpy-

roi (Hva DD2.2) — wmMnynbc 3anperta
BKMoweHus Ha 120 c; KoY Ha NONEBoOM
TpauamcTope VT1 © anekTpoMarHUTHBIM
pene K1, KOHTaKTbl KOTOPOIO NOAKMOYEOT
Ha 10 c ceeTosoe Tabno Al kcetm 220 B n
norudeckmii anemeHt 21, o6pasoBaHHbIA
anemeHramu DD1.3, DD1 4. MNMpumenenuwe
RS-Tpurrepa Ha snemexrax DD1.1, DD1.2
obycnosneHo Tem, HTO NpW Henocpen-
CTBEHHOM MOOKMOYEHWA KOHTAKTOB Nepe-
Knoyarens SA1 K CYETHBLIM BXOOAM TPWN -
repoe Mukpocxemsl DD2 BO3MOXHLI MX
noxHele cpabaTtblBaHws M3-33 MHOTOKpaT-
HOMO HEKOHTPONMUPYEMOro 3aMblKaHus u
pasMmblkaHMf KoHTaktoB (opebesra) B
MOMEHTBI nepexkmoseHws. RS-tpwrrep
cpabarbiBAET OT NEPBOro 3aMbIKaHWs KOH-
TAKTOB M HE PEarvpyeT Ha Nocneayowme,
HEM W YCTPaHAET HEKOHTPONMPYEMOE cpa-
GarbiBaHMe TPUIMepos MUKpocxemsl DD2.
MNpw 3amblkaHv LEenn nuTaHvs Bbl-
knoHarenem SA1 konpencarop C3 Hauwm-
HaEeT 3apsxaTben Yepes pesvctop R3, Ha
KOTOpPOM (hOPMUPYETCH UMITYNbC BLICOKO-
ro yposus. Yepez ouopas VD1 v VD2 ator
MMNYNBC NOCTYNAET Ha BXoOs! R (esiBo0s 4
v 10) Tpurrepos DD2.1, DD2.2 v ycTanae-
NVMBAET WX B HYNEBOE COCTOAHWE, B KOTO-
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pPOM HanpAxXeHue Ha NPAMLIX BeIXOOax
{cooTBeTCTREHHO BbiBoabl 1 1 13) umeer
ypoeeHs nor. 0. MNpwu atom Tparamctop VT 1
3akpuiT, pene K1 obectouexo v 1abno Al
OTKMOYEHO OT CETK.

Ecnv pBepb 3akpbiTa, KOHTaKTH Nepe-
kmo4aTens SF1 HaxoanTcsA B NONOXEHUM,
NoKazaHHOM Ha CxXEME, Ha BEpPXHEM {I'IO
cxeme) Bxoge RS-Tpurrepa (Buigog 1 ane-
menTa DD1.1) npucytcTeyet nor. 0 (yepea
3aMKHYTHIE KOHTaKTei 1 U 3 3TOT BoiBOg
coeauHeH ¢ oBLUMM NPOBOAOM), 8 Ha HUX-
HeM (BbiBog, 6 DD1.2) — nor. 1 (Hanpsxe-
HYE nopado depea peauctop R2). Mpwu
Takoh KOMGMHALMKW BXOOHLIX CUTHANOB Ha
BEPXHEM BBIXOAE TpUrrepa (Buisog, 3 ane-
menTa DD1.1) npucytcTteyeT nor. 1, a Ha
HWkHeM (Boieon 4 DD1.2) — nor. 0.

Mpy oTKkpeIBaHKUM OBEPW, KOTOA Nepe-
KMO4aIoLWMiA KoHTakT 1 SF1 BhIXOOMT U3 co-
eJMHEHWA C KOHTaKTOM 3, HO eLle He Co-
EOMHUNCA C KOHTakTOM 2, COCTOSAHWE TpUrr-
repa He MBMEeHSAIETCH, TaK KaK Ha BbiBoge 2
DD1.1 noppaepxvsaetca ypoeeHs nor. 0,
npucyTcTByloLMiA Ha Beixoge DD1.2. Ho
KaK TONbKO Nepeknoyalowmii KoHTakT 1
KOCHETCS KoHTaKTa 2, T. €. nor. 1, Ha BbIBO-
ne 6 DD1.2 cmenutca nor. 0, Ha Buixone
aToro anemeHTa (BbiBog 4) yCTaHOBUTCA
nor. 1, a Ha Beixoge (BeBog 3) DD1.1 —
nor. 0. B atem coctosHum RS-Tpurrep
6yneT npebuieaTe A0 TEX NOP, NOKa Nepe-
KnguaLwmin koHTakT SF1 He BepHeTcs B
UCXoaHoE NOoONOXeHWe. Kor, na 3ato npo-
WM30MAET, TPUITEP BHOBb YCTAHOBWTCH B
Hyneeoe coctositue (nor. 0 Ha BbiXOgEe
anemeHTa DD1.2). Tak nocne cpabateiBa-
HUA Nnepexniovatens SF1 v Bo3BpaTa B UC-
X0OHOE NonoXeHue Ha Beixogax RS-Tpur-
repa dopMUpYIOTCR nepenagsl Hanps-
»exus. Pabounm ana paccMaTpusaemMoro
YCTPOMCTBA RABNAETCA NONOXUTENBHBIN
nepenag, GopMUpyeMslii Ha BuiBoge 4
anemenTa DD1.2.

YpoBeHs nor. 1, BO3HUKLLWIA HA BLIXO-
e 3Toro anemedHTa nNpu oTKpPbBIBAHWK
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ABepu, NOCTYNAaEeT Ha Bxog (BbiBog 8) ane-
mexTa DD1.3, a Tak kak Ha ero gpyrom
BX0A€ (BLIEOA, 9) NPUCYTCTBYET TaKoW Xe
ypPOBEHb (NOCTYNAeT C MHBEPCHOTO BhIXO-
pa Tpurrepa DD2.2), nor. 1 Ha ero BbixXo-
e cMmeHseTcs ypoeHem nor. 0, a Ha
seixoge DD1.4 nosenserca nor. 1. 31oT
CUrHan noctynaet Ha Bxogel C (cooTeeT-
CTBEHHO BHIBOAR 3 w 11) Tpurrepos
DD2.1, DD2.2 1 NnepeBoanT Ux B eauHuy-
HOE CoCTosHWEe, 3anyckana cobpaHHbie Ha
HWX opaHoBUOGpaTOpPLl. HanpsaXexve BeICO-
KOro YPOBHSA C NPAMOro Beixoda (Beieoga 1)
Tpurrepa DD2.1 nocrynaeT Ha 3aTtBop
TpaHauctopa VI1 u OH OTKDBIBAETCR:
CONPOTUBAEHWE €ro KaHana pesko
YMEHLLLAETCA 40 eauHUL, oM, dakTuye-

CKWU 3amblkan uens nuTaHua obmoTku
pene K1. B peaynetate oHo cpabaToiBaet
w konTakTamu Ki1.1, K1.2 nogknioLaer
Tabno A1 k cetn 220 B.

OpHoBpeMEHHO CMEHMBLLEE BbICOKMIA
YPOBEHL Ha HW3KMIA HANpAXeHwe ¢
WHBEPCHOTO BbiX0oAa (BuiBog 12) Tpurrepa
DD2.2 nocrtynaer Ha Bxog (BsiBod 9) ane-
mexTa DD 1.3, v Ha ero BLiXO4e BOCCTaHAB-
NVBAETCA ypPoBEHb nor. 1, a Ha Bbixoge
DD1.4 — nor. 0. Tenepe nepeknicdeHue
koHTakToB SF1 (Npy NOBTOPHOM OTKPLIBA-
HUW ABEPU) HE MOXET 3anyCTUTE OAHOBKG-
patop Ha Tpurrepe DD2.1 po Tex nop,
noka He npoiipet 120 ¢ (c MoMeHTa 3anyc-
ka) u Tpurrep DD2.2 He BEPHETCSH B MCXO4-
HOE COCTOSRIHUE.

OpHoBubpaTopsl, 3a0dl0WKWe PeXum
pabotel Tabno, oOMHAKOBLI NO CXEMe U
PaznNUHaloTCA TONMBKO HOMUHANAMW HEKO=-
TOPbIX ANEMEHTOB, NO3TOMY PACCMOTPUM
pabory 0aHOro M3 HWUX, coBpaHHOro Ha
Tpurrepe DD2.1. Kak yxe roeopunoce, B
MOMEHT BKJIOHEHWA MUTAHWUA TpUrrep
YCTaHABNUBAETCA B HYNEBOE COCTORAHWE,
B KOTOPOM HanNpAXeHWe Ha ero NpPamMom
BbIXOO4E UMEET HU3KWIt ypoBeHs. MNpuxog
NONOXUTENBHOTO NEpenana HanpaXeHUs
Ha Bxoge C (BbiBo4 3) MBMEHAET COCTOR-
HWEe TpUrrepa — Ha ero NPAMOM BbIXo4e
YCTaHaBNMBAETCA BbICOKWIA YPOBEHE WU
koHpeHcatop C4 HauvHaeT 3apRxaTkes
sepea peanctop RS (avop VDS zakpoiT).
Kak BUAHO, 3TOT KOHAEHCATOP 4Yepes
anvogn VD3 coeavHeH ¢ exogom R, noato-
My, KOTa HanpsXeHWe Ha KoHgeHcaTope
BO3pacTaeT NPUMEPHO A0 NONOBUHBI
HaNPAXEHWA NUTaHUA (NNIC npamoe
nagerve Hanpsxenus Ha awoge VD3 —
npumepHo 0,7 B}, Tpurrep cpabaTeiBaer
W BO3BpaLLAETCA B UCXOOHoE (HyneBoe)
coctosHve. Koxpexcatop C4 6GeicTpo
paspsixaeTtca Yepea awog VDS, noparo-
Taenuean ogHoeuBpaTop K cnenylowemy
umkny paboThl.

OavtensHocTe t dopMUpyEMoro ooHo-
BvBpaTopoM MMNYNbLCa 3aBUCUT OT CONPo-
TvENeHWR peavcTtopa RS (B ogHoBnbpaTo-
pe #a DD2.2 — R6) u emMKOCTK KOHOEHCa-
Topa C4 (C5). MNpubnuxerHo ee MOXHO
onpegenuTe (B cekyHpax) no dgpopmyne
t=0,7RC, rae R — conpoTtueneHve peaun-
cropa R5 (R6) B meraomax, C — emMkocTb
koHgeHcaTopa C4 (C5) B Mukpodapanax.

Avoge VD1—VD4 ucknioHaloT Baamm-
HOE BAVAHWE BPEMA3AJAI0LLMX KOHOSHCA-
TopoB C4, C5 u NpeaocTepalLaloT ux paa-
panky Hepea peavctop R3.

Ceetoamon HL1 ("3anpet sknioue-
HUA") 3aXMraeTcA B MOMEHT BO3Bparta
Tpurrepa DD2.1 B cxoaHoOe COCTORHKE,
KOrfa Ha ero NpsMoM BeIXOAE BHOBb
yCTaHaBnveaeTcA yposeHe nor. 0 w
Tabno swiKnio4aeTca. CBeYeHne uHamka-
Topa npogomkaetca 110 c, nocne yero
OH racHeT, CUrHanuaupys o TOM, 4TO
TENEPb BO3IMOXHO BKMOYEHWe Tabno npu
cCrnegyoweM oTKpuisaHuu asepw. Pe-
auctop R7 orpasvqmMBaeT TOK YEpEeER CBe-
Toamogm.
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Avog VD7, wyHTUPYOWMin obmoTky
pene K1, aawmuiaeT TpaHavcTop ot npo-
TvBO3C, BO3HUKAIOLIER B HEN B MOMEHT
oTnyckadua pene. Peavuctop R4 cnyxut
AnA pasapRgky koHpedcatopos C1—C3
nocne oTKNIoHeHuA BaTtapen NUTaHnsA.

BonbliMHCTBO peTtaneil ycTpoWcTea
MOHTHMPYIOT Ha NeYaTHol nnaTte (puc. 2),
W3roTOBMEHHON U3 OAHOCTOPOHHE OB
rMPOBAHHOTO CTEKNOTECTONUTa TOMWU-
Hol 1...1,5 mm. Bece peauctopel — MIIT,
OMNT unu aHanorvyHble UMNOPTHLIE,
koHaexcarop C1 — KM-5, KM-6, ocTane-
HblE — OKCUOHBIE WUMMNOPTHBIE {HanpW-
mep, cepumn TK dupmer Jamicon). Jvoas
VD1—VD7 — nioBbie KDEMHWEBLIE MAno-
rabaputHoie (KO510A, cepuii KO520—
KA522). Ceetogvon ARL-5013UYC-B
3aMeHM No6bIM NOBLILLEHHOW SPKOCTU
ceeuyeHws, Hanpumep, 27R20C-C (kpac-
HOro useTa ceevenun), 27A20C-B (opan-
weeoro) v T. n. BmecTo TpaHnaucTopa
KMNS04A ponycTUMO  WMCNONL30BaTb
KT501A—KMNS501B, Ho y HKX “3epkanbHan”
LIOKONEBKA, 4TO Heobx0AMMO yHecTs Npu
moHTaxe. BoamoxHo npumeHerune Gonee
MOLUHBIX MONEBBIX NEPEKNIOHATENbHBIX
TpaHaucTopos, Hanpumep IRFB40. Nepe-
knoyatens SF1 — munuamiopHbii MMN10
Wnu Opyroii ¢ camMoBO3BPATOM B MCXOA-
HOE NonoXeHwe NMBo repkoH C KOHTaKT-
HOW TPYNNOK Ha nepeknoyeHne; SA1T —
manorabaputHeil TymGnep MTS-102 unu
SMTS-102.

Pene Ki — P3C22 wucnonHeHus
P®d4.523.023-01, PAC32 (Pd4.500.335-01)
wnu ppyroe, HaaexHo cpabatbiBalowiee
npw Hanpsokexun 7...8 B u noTpebnsiowee
Tok He 6onee 100 MA, c KoHTaKTamu, pac-
CHUTAHHBLIMKU Ha KOMMYTaLMIO HANDRXEHUA
220 B v Toka, noTpeGnaemMoro MCTOHHUKOM
ceeta Tabno. R yBENMYEHWA KOMMYTU-
PYEMOW MOLLHOCTH OAHOMMEHHBIE KOHTaK-
Thl KOHTAKTHBIX TPYNN pene MoXHo coenu-
HWTb NapannenbHo.

Tabno MOXHO BBINOMHWTE HA OCHOBE
HacTeHHoOro ceeTuneHmka ¢ JIAC, Ho ana
BEICTPOTEI BKNIOYEHUA NyHLLE NPUMEHWUTL
HECKONBKO ranoreHHkix namn. Bnpouem,
BMONHE YAOBNETBOPUTENBHBIE Pe3yfbkTa-
Tl NOAYHaTCA W NPW UCNONB3CBaHWUK
06bMHbIX ManorabapuTHbIX NlaMn Hakanu-
BaHWA ¢ Lokonem E14 (MuHbOH).

Batapen nutarua GB1 coctaenexHa ma
ABYX COEOMHEHHBIX MNOCNEeAOBATENLHO
Batape#n Tnopaamepa 3R 12 HanprxXeHu-
em 4.5 B kaxnan. PagymeeTcs, MOXHO Nn-
TaTh YCTPOUCTBO M OT CETEBOIO MCTO4HU-
Ka C TAKMM XE BbIXOAHLIM HANPAXEHUEM U
TOKOM Harpyaku He MexHee 100 mA.

Bo nabexanue NoBpexneHus TpaHau-
cTOopa U MUKPOCXEM CTATUHECKUM 3neK-
TPUHECTBOM NPWY MOHTAXE CNenyer wc-
nonL3cBaTe HW3KOBOSLTHHIA (36 B) na-
ANBHUK C 3a3emMneHHsIM Xanom. MoxHo
nocTynuTeE U UHA4Ye — NPEeayCMOTPETL
ANA HUX UMEIOWMECH B NPOAaXe cneum-
anesHele Po3eTKW (NAaHenn) — TpexrHesa-
HYI0 Ons nepeoro W 14-rHe3gHble ans
BTOpLIX (TPaH3UCTOP WM MWKPOCXEMbI

BCTaABNAKCT B HMX NOCne 3aeeplleHrnA
MOHTaXa Ha NnaTe ocTankHbIX AeTanei).
PoaeTky anf TpaHaucTopa HeTPyaHo
W3roToBUTE U3 14-rHesnHon, yoanve HeT-
BEPTHIN {C NMOBOro KoHLA) KOHTAKT U aKKy-
paTtHO OTKYCWE KYCaykamu Cekuutio C
TPEMA rHE3JaMM.

CMOHTMPOBaHHYIO NNaTty BMECTE C
HaTtapeel NUTaHWA, PO3ETKOM pazbema
X1, K kKOTOpOI NoaknoyarT Tabno, U Apy-
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rMMM OETanAMKM PasMeLLatoT B nnacT-
MaCcCOBOM KOPNYCe NOAXOOALLMX pa3Me-
poe. Pene K1 3akpennaiT psgom c
poseTkoii. [ina ¢pukcauymu 6aTapeil nuta-
HUA UCMONBL3YIOT ABa 3aKPenfieHHbIX Ha
OCHOBaHMM Kopnyca Z-o6paaHbix gepxa-
TENA W HANEBAEMOE HA HUX PE3VHOBOE
KOSbLO.

3CKM3 KOHCTPYKLMWM AATYMKA OTKPbl-
BaHWA ABEPW NPEACTABAEH HA PUC. 3.
Mepexknwoyatens 7 (SF1) ycTtanaenuealoT
Ha COrHYTOM W3 NUCTOBOMO anoMuHue-
BOr0 Cnaaea TONWMHOW 3 MM KPOHLUTER-
He 6, KOTOPLIA 3aKPEennAT Ha ABEPHOM
Kocake 5 wypynom 1. [ina nepenayu nas-
NeHWA Ha KHONKY NEpPeKNoHaTenn npu
OTKpbIBAHUKM ABepW 3 (NOBOpPOTE ee Ha
neTnsx 4) UCNoNB3YKT WWIMHAPWMYECKYIO
NPYXWHY 9 M3 cTaneHOW NPOBONOKWU Aua-
meTpoMm 1,5 MM (BOCEMB BUTKOB AMAMET-
pom 18...20 mM). KoHuam NpyXuHbI Npu-
nawT ¢dopMy nNeTens. K OgHOW M3 HUX
NpUNavealnT (MNU NPUKNEUBAIOT KNeem
"MomenT") nnacTuHy 8 paaMepamu npu-
mMepHo 30x 10 MM 13 IMCTOBOTO MaTepwa-
na (npyxuHawas naryde, 6poxaa) Ton-
wmHoi 0,3...0,4 MM, APYryio MCNOAL3YIOT
ANA KPENAEHUA NPYXUHB C NOMOLULIO
wypyna 1 v waibul 2 Ha asepu 3. MNe-
peknoyatens aomkeH cpabaTteiBaTe Npu
OTKpBLIBAHWM ABepu Ha yron 15..25°
MakcumaneHsIi yron OTKpeIBAHWA ABEPU
(oxono 90°) orpaHuyMBaIoT NPUBKTEIM K
nony AepesfHHbIM GpYCKOM.

Mepeknoyatens SF1 coeguHaT ©
NNaToil CBUTBIMU B XIyT TPEMSA TOHKMMUK
MOHTaXHEIMK NpoBogamMu. Jns NoBbiLLe-

HWA NOMEXOYCTOWHMBOCTH YCTPOWCTBA
npw 60MbLLIOIA ANUHE NPOBOOOB PEKOMEH-
AyeTcA LWYHTUPOBaTL BXoasl RS-Tpurrepa
KoHgeHcaTopamMu  emkocTteio 0,022—
0,068 mk® (Bnpoyem, B aBTOPCKOM
BapuaHTe NpW AJVHE COeaUHUTENBHOTO
xryTta okono 4,5 M atoro He notpebosa-
nocs).

CobparHoe M3 MCnpaBHbIX AeTanei u
6e3 ownbok B MOHTaXe yCTPOMCTBO
HauuHaeT paboraTk cpady nocne BKNO-
YEHUA NUTaHWA W KPaTKOBPEMEHHOTO
HaXaTWA Ha KHONKY MUKpONepeKntoyaTe-
na SF1. Bpema cee4erns Tabno v cBeTo-
ovoga HL1 uamepsioT cekyHOOMEPOM U
npy Heobxo0AMMOCTH KOPPEKTUPYIOT
nopbopom anementoB RS, R6 wnu C4,
C5. ConpoTueneHve nepebix MOXeT
BapbuMpoBaThen B npepenax 20 kOm—
1 MOM (npu cooTBeTcTBYIOWEM noabo-
pe koHgeHcaTopos C4, C5 go nony4eHus
Tpebyemoli  BolOepXKM  BpPEMEHW),
eMKOCTe BTOpPBIX — B Npegenax 1—
220 mk® (npu nopbope peavcTtopos RS,
R6).

Tok, noTpebnAeMuiii aBTOPCKMM
BapuaHTOM yCcTpolicTBa B AEXYPHOM
pexume, He npesbiwan 33 MKA, B nep-
ebie 10 c nocne 3anycka oaxosBubpaTto-
POB (HaXaTWA Ha KHONKy Nepeknioyarens
SF1) — HeCKONLKWX AECATKOB MUNNMaM-
nep (B 3aBUCUMOCTU OT NPUMEHEHHOTO
pene). B pexume 3anpeTta NOBTOPHOIO
cpabateiBatua (110 ) Tok nnaeHo BO3-
pacTtan ¢ 90 mMkA no 2 MA, a nocne aBTo-
MaTU4YECKOro nepexona B AEXyPHbil
PEXWUM BHOBb CTaHOBWICA PaBHBIM
33 MKA.

Mpu xenaHun BMECTO pene B Lenb
cToka tpaHaucTopa VT1 MOXHO BKMO-
YWTh A0 AECHATKA CBETOAMOLOB BICOKOM
APKOCTU CBEYEHWA, PACNONOXMUB UX NO
nepuMeTpy Tabno c TakuM pacyeTom,
4To6bl OHW PABHOMEPHO NOACBEYUBASU
NPUBETCTBEHHBIA TekcT. [MogonayT
ARL-5213UYC, ARL-5213UGC (npsmoe
HanpaxeHue — 1,8...2,5 B, paGouwit
Tok — 20 MA). [na yMeHbLUEHWA Harpy3-
K1 Ha GaTtapelo NwuTaHus ceeToauoab!
pa3buBealoT Ha TpU-4eTbipe rpynnbl (No
ABa-TPW COEAMHEHHBIX NOCNEefoBaTeslb-
HO C TOKOOrpaHW4MBAIOWMM PE3UCTO-
pOM), KOTOPEIE COEOUMHAOT Napanness-
Ho. [ina oxveneHus Tabno yeteipe "yrno-
BblX” CBETOAMOOA MOXHO 3aMEeHWTb
MurawowmMu, Hanpuvep L-56BYD. LOpy-
roii BapuaHT — 3ameHa Tabno Menogwu-
HEIM ABEPHEIM 3BOHKOM UNKM 3BYKO3anu-
CHIBAIOWKMM YCTPOWCTBOM HAa OCHOBRE
cneyManmManpoBaHHomn MWKPOCXEeMB
ChipCorder ¢dupmel Nuvoton ¢ ycunute-
nem 34 w rpomkoroBoputenem. fMo-
CKOSIbKY MaKCUMaNbHLIN TOK CTOKa TpaH-
aucTopa KT504A He npeesilwaer 0,25 A, B
nocnegHux cnyyasx B kavectee VT 1 chne-
AyeT UCNONbL30BaTE MOLUHBIWN NONEBOR
TPAH3UCTOP, HANPUMEPR, YXE YNOMUHAB-
winiica IRF840.

PenaxTop — B. @ponos, rpagwxa — B. @ponos




NpUCYTCTBMA", ANMUTENEHOCTE KOTOPOTO
pasxa 4T, (puc. 8).

Ecnn vameputs Bpemsa, Npoluedliee oT
OKOHYaHWA MVMNyNECa HavyanbHOW yC-
TAHOBKW 10 OKOHYaHWA UMNYIbCa NPUCYT-
CTBUSA, W PasfenvTe NOMYYEHHOE 3HavYeHue
Ha NATb, NOMYYUM ONUTENBHOCTE MHTEpBAa-
naT,, . MMKDOKOHTROMNED MOXET OTCHUTHI-
BaTh €e, KaK W QA MTeNnbHOCTE UMNYNBCOB,
HOPMUPYEMBIX 1 NMPUHMMAEMBIX B NPOLEC-
ce obmexHa umHdpopMaumein, B nepvogax
CBOEro TaKTOBOro reHepartopa. 3tum Gyner
CHATA 3aBUCUMOCTE PE3YNETATOB NpUe-
Ma—nNepenas OT KOHKPETHOrO 3HayYeHUs
TakToBOW YacToTkl. Ee keapuesan ctabunu-
3auun cTaHeT HeobsazarensHoi. MoxHo
BOCMOMB30BATLCA AaXe OOBONLHO HECTa-
BWILHBIM BCTPOEHHBIM TakToBbIM RC-re-
HEPaTOPOM MUKPOKOHTPOMNNEPA.

Cxema anekTpoHHoro 610Kka oTKpeIBa-
HURA 33ABUXKW, naobpaxeHHan Ha puc. 4,
nonyYyMnack O4YeHb NPOCTON. 3neKTpo-
Apvratens M1, nepeMetuaiowmin 3aaBux-
KY, NOAKNIOYEH YEPES3 YCUNUTENb Ha TpaH-

Kak oTKpbITb ABEPHYIO 3aBVXKY

KNIo4YoM-"Tabnetkomn"

A. MTUCKYHOB, r. Mepmsb

OveHs 4acTO Ha BXOAHYIO ABEPbL KBAPTUPLI KPOME MEXaHUYEeCKOro
3amka CTaBsiT euie y PyyHylo 3aaswxky. OaHako 3apswxka 3arpya-
HFET JOCTyN B KBAPTHPY HE TOMLKO HENPOLWEHHLIM roCTAM, HO U Yne-
Ham cemby. OTKpbITL ABEPE W3BHE CTAHOBUTCH HEBO3MOXHO. Bbino
PEeLWeHo U3roToBMTbL NPOCTOe 3NeKTPOHHOE YCTPOMCTBO OTKPLIBaHUS
3aABUXKKW W NPUMEHWTL B KavecTBe kmowa "tabnevky” iButton
DS1990A. OgHonposoaHeiii (1-Wire) mHtepgeiic, KOTOPLIM OHM OCHa-
L{eHbl, NO3BONSET cO34aTh 3MEKTPOHHBINA ONOK ¢ MUMHUMYMOM AeTa-
nel M MUKPOKOHTPONNEPOM, MMEIOLLMM HEGONLLLIOE YUCO BIBO40B.

HeypobcTBo 3akmo4aeTca B TOM, HTO
NPOAOMKUTENBHOCTE MHTepsana T, mo-
*eT konebaTteen oT 15 Ao 60 MKc B 3aBUCH-
MOCTH OT NAapPaMeTPOB BHYTPEHHErO reHe-
paTtopa [aHHoro 3K3eMnnfApa ycTponcTea
1-Wire. YTobLl onNpeoenvTs, KakoBa oHa,
MOXHO BOCNONL30BAaTBECA TEM, YTO Ha reHe-

BYCTOPOHHAA CBA3b MeXOy MWKpO-

KOHTRONNEPOM W YCTPOWCTBOM C
uHTepdercom 1-Wire (knoyom-"tabner-
KOI", HanpumMep) oprasvuayeTcs, Kak no-
Kas3aHo Ha puc. 1, BCcero no oaHoMy nNpo-
Bogy. CurHansl No HEMy NEPenaloTca B
OAHOM W B APYrOM HanpasneHusax nooye-

aucTope VT1 k Beixogy PBO MMKPOKOHT-

____________ {*58 A Sl ponnepa DD1. C Bbixopom PB3 coegmren
MUKpOKOHTPONNEP ] 4‘?-1 [ YetpoitcTao 1-Wire ceetoamon HL1. Ciopa %e npu Heobxoawm-
Hepenaaeewﬁ:FE .l | o | o | Npunsmsiii MOCTU MOXHO NOAKNIONUTE NbE30WaNy4a-
curian | | cur{an TeNb 3BYKa.

pﬂmﬁ'&x: ( Ve MNocne Noga4Yy NUTaHKWA Ha MUKPOKOHT-
NPyt | | ponnep ero NPorpamMma NPoU3BoauT 3a-
curvan : ! mﬁﬁawwﬁ NUCh HYXHBIX KOHCTAHT B PETVCTPLI, KOH-
OLymit c—l—_‘_ . OBLumi Gburypvpyet nopt B u paspeLsaeT npephbi-
P icesm) 1 -y BaHME NPOrpamMmel N0 BHELLHEMY CUrHany.
Puc. 1 SEEreM oHa Pepeno.u,m MUWUKPOKOHTRONNED
B ChALlee COCTOoAHWME C MUHMManNsHbLIM
penHo. Orciopa v Hazeanwe uHTepdeii- epegetcn D —— aHepronoTpebnenveM. OH ocTaercs B
ca. Ho onfA npoTekaHWa Toka B CHMrHasb- = —-~  HEM, NoKa B KOHTAKTHOM ycTpoicTee X1
HOW Uenu HeOOXOOWM, KOHEYHO Xe, U ]- I HET kmoya. LleHTpanbHblii KOHTAKT 3Toro
BTOpOi npoeBog — obwwmin. MHorue T | T YCTPOWCTBA COEdMHeH C BhiBogoM PB2
ycTporctea 1 Wire TpebyoT ewe wu b MWKPOKOHTPOJJIEPa, CRYXALWM BXOLOM

nopjaLu No oTAeNbHOMY NPOBOAY HANPA-  puc. 2 3anNpPOCOB BHELUHEro NpepLiBaHnA.
*eHus nuTanua. OgHako  kniouam B 9TOM COCTORHWMM HArpy304HBIM pns
DS1990A oH He HyxeH. OHu NuTAIOTCA nuHvm 1-Wire cnyxwr peavcrop R1 6one-
HanPRXeHeM, MMEIOLLIMMCA Ha CUrHaNb- ,m“’m'rmm Wwnyre rpucyTcTawA woro conpoTUBnerus, a peavctop R2
HOI NWHUK, KOTAA Nepefaya He BeOeTcs, ponnep) P Ko dakTU4ecky OTKMIOMEH, TAK KAk BbIXOQ
a BO BPEMSA Nepefadun — OT 3apsXXKEeHHOr o !_ PB1 MuKpokoHTponnepa NEpEBEOEH B
aTUM HanpsxedHuem BCTPOCEHHOro KOH- BbICOKOMMNEAaHCHOE cocTosHue. Ho Kak
pexcatopa. O4eds nogpobHo o pabore >480 e AThey | TONBKO Kniod 6ynet npucoeavHEH W
knoyel iButton 6wbino pacckazaHo B They=15..60 Mxc HAYHETCA 3apsgka BCTPOEHHOTO B HErO
ctatbe A. CUHIOTKMHA “3nNeKTpOHHLINA Puc. 3 KOHAEeHCaTopa, HanpsXeHWe Ha BXope

3aMOK Ha Kniovax-"tabnerkax” iButton™
("Pagwo”, 2001, Ne 2, c. 31—33).
Beixogbl nepepatyukoB uHTepdei-
CHBIX CUrHanoB, Kak MUKDOKOHTPONNEpa,
Tak u yctpoiictea 1-Wire, BeINONHEHB NO
CXEMaM C OTKPHITEIM KONMNEKTOPOM WA

PB2 pezko ynapeT. 310 "pasbyput” MuK-
POKOHTpOANED,

KOTOpPBIA  Nep-
BbiM LENom yc-
TAHOBWUT BBICO-
KWiA YPOBEHE Ha

cTokom. lMoaTomy ans Hux Heobxoauma cpi Boixoge  PBI1,
BHELWHAA Harpyaka, coeguMHeHHan ¢ nio- ——45B nogkntoyaa K
COM nuTaHusa. 31o — peaucTtop R1. - avHuKM 1-Wire

YroBel NepegaTe Kaxabid OBOUHHBIA Keng 4 HOMMWHANBHYIO
paspag wHGOPMaunK, ee UCTOYHUK (MUK- Harpyaky — pe-

POKOHTPONep unu yctpoicteo 1-Wire)

aucrop R2. Mpu-

OTKPLIBAET HA HEKOTOPOE BPEMA CBOM MEpHO  4epea
BbIXOAHOW TPAH3WUCTOP, B peayneTate yero  Puc. 4 2..3MC  KOH-
B NMHWM CBR3W YCTAHABIWBAETCH HWU3KWIA LEeHCaTop B KO-
YpOBEHb HanpsxeHws (puc. 2). Ecnn  puUpyemblii MUKDOKOHTPONNEPOM UMNYNLC Y€ 3apAOMTCA W yCTpoicTBO GyneT roToBo

nepenaetca 0, pAMTENEHOCTE 3TOMO MM-
nynbca GonbLLIe HEKOTOPOro 3HaveHua T, ,
ecnn 1 — MeHbLLE ero.

ANUTENBHOCTLIO He Meree 480 mMke, NnpyuBo-
aswmin yetpoiicteo 1-Wire B McxonHoe
COCTOSIHWE, OHO OTBEYaeT "MMNYNbCOM

k pabore.
MNporpamMmMa NocbLUIaeT KoYy MMNYNLEC
nepexoia B WUCX0OHOE COCTORHWE, yCTa-
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HABMBAA Ha 2 MC HU3KWIA YDOBEHb Ha Bbl-
Boae PB2, nepeBeneHHOM B PEXWUM BbIXO-
pna. 3aTeMm nNporpaMMa BO3BpPALLAET 3TOT
BLIBO[, B PEXMM BXOOA, XOET OTBETHLIA
MMNYNLC NPUCYTCTBUA KNIO4a U 3amMepaeT
€ro ANUTENEHOCTE.

Mo okoHYaHUM UMNyNkca NPUCYTCTBUA
W BeMUCIIEHVA HeoOxoaAMMOro ana Aanb-
Helwein paboTel 3HA4YEHWR Tm, MWKpO-
KOHTPONAEp NOAAeT KoYy KomaHay C
xopom 33H — READ ROM. B oTBeT Ha Hee
KN4 NEPEefaeT CBOM yHWKanbHeM 64-pas-
PRAOHBI HOMEP, 8 MMKPOKOHTPONNER rnpu-
HUMaET ero.

K smBogam DD1

Puc. 5

Ot obHapyxeHus owmnbok npremMa ny-
TEM NOACHETA KOHTPONBHOW CyMMbl Npw-
HATOro Kopa A oTkasanca. Bmecro artoro
nporpamMma 3anpailuvMeaeT Ko[ HECKONBKO
paa noapsi, CpaBHUBAasA NPUHATEIE 3HAYe-
HuA. VX coBnagervwe cuvTaeTcs npuaHa-
KOM npaevnsHOro npwema. [anee npo-
rpamMma uuieT Takoli xe kon B EEPROM
(3HeproHezaBucUMol NamaTn) MUKpo-
kKoHTponnepa. Ecnv oH HaipeH, cBeTo-
ovion HL1 nopaer curdan, a geuratens M1
OTKpuIBAET 3a4BWXKY. Mocne atoro Muk-
POKOHTPONNEP BHOBL “3ackinaeT”.

Tak kak Cxema oYeHs NpocTa, NeYaTHan
nnaTta on\A anekTpoHHoro 6noka He paspa-
HaTbiBanacs, oH 6uin cobpaH Ha MakeTHON
nnare, 3akpenneHHon PROOM C 38BUX-
KO Ha camoil asepu. MNockoneky npu
TakoM pacnonoXeHun BO3MOXHb BUbBpa-
UM NNarel U yoaps NO HEM, ans MoHTaxa
HYXXKHO NPUMEHATD MHOFOXWIIbHBIE NPOBO~
[a W cneguTb 3a Ka4yecTeoM naek. Ecnn
[Bepb METannuyeckan, nnary Heobxoau-
MO U30NMPOBATL OT Hee.

JnA MexaHvaMa OTKPLIBAHWA 334BUX-
KK NoporaeT HeGoNkbLLIoK anekTpoaBura-
Tenk NOCTOAHHOrO ToKa Ha 4.5 B, ocHa-
LEHHBIA peaykTopoM. Takoi MOXHO Hali-
TW B anexTpudruMpoBaHHoM urpywke. Ha
Ban peAyKTopa HacaxeHa KaTyllka, a Ha
HEE HAMOTaHa TOHKAn BEPEBKa, KOHEeL
KOTOPOI NpUKpenneH k aanewxke. ba-
Tapen GB1 — Tpu ranbBaHW4ecKWx ane-
meHTa Tunopasmepa R20 unu R14.

Noneeol Tpanauctop BS170 mMoxHo
3aMEHUTE APYrMM M-KaHanbHbIM C HWU3-
KM, Mexee 2 B, NoporoBeiM HanpsixkeHn -
eM, Hanpumep, ua cepuid KMNso4, Knsos.
Bonee pacnpoCTpaHeHHbIE MofieBble
TPAH3UCTOPE! C NOPOroBBIM HANPAXEHW-
em 4...6 B MOXHO NOAKNIOYUTD MO CXEME,
w3obpaxeHHoin Ha pwuc. 5. HyxHo ybe-
OUTLCH, 4TO HaNPAXEHWE Ha 3aTBOpe
TpaH3uCTopa, NoKa cUrHan Ha BKNYeHue
OBUratens He nNogad, He NpeBbiluaeT
NoporoBero AN BuiGpaHHoro TpaHancTo-

pa W oH 3aKkpoiT. [py HeobxoAMMOCTH
atoro pobuealoTcs noabopkoi pesucTo-
poe R5 u R6.

AONONHUTENEHEIM MPpEUMYLLECTBOM
Takoll CXeMbl MOXHO CHMTATh TO, MTO Ye-
pe3 HECKONBKO CEKyHA NOCNe OTKPbiBa-
HUA TPaH3UCTOp aeToOMaTU4eCckKW 3a-
KPOETCA W BLIKMOYWUT OBUrarvens, paxe
ecnv ypoBeHs Ha Beixoge PBO mwkpo-
KOHTpONNEepa OCTaHETCH BLICOKWMM, Ha-
npuMep, B peaynstate cHoa NPorpaMmbt.
3710 BpEMA TeM BonblLue, HeM BonbLUe em-
KOCTb KoHpgeHcatopa C2 u conpotuene-
HWe pe3ncTopoB. Bmecto nonesoro
TpaH3ucTopa MOXHO YyCTaHOBUTL U BUno-
napHein KT972A, nopgknwoume ero no
cxeme, NoKa3aHHoM Ha puc. 6.

Ans 3arpyakm kKoo w3  daiina
T15_Key.hex B nporpammuyio (FLASH)
namsaTe MUKpokoHTponnepa ATtiny15L a
vcnons3oBan nporpammy PonyProg wm
NPOCTOI NporpaMMarop, NoAKNYaeMeli
Kk COM-noprty komneioTepa. Mukpo-

R7 K M1 »anogy VD1
1. /PN vTi

Kews 5DD1 KTB?2A

K BbiB. 4 DD1

Puc. 6
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KOHTpONNER MOXHO 3anporpaMMuMpoBaTs
W Ha nnate cobpaHHoOro JNEeKTPOHHOro
6noka, nopxnioums ero k COM-nopry no
cxeMe, npencTaBneHHod Ha pwme. 7.
3ateop TpaHavcTopa VT1 Ha Bpema npo-
rpaMMMUpPOBAHWUA NYHLLE OTKNIOYUTE OT
BLIBOAA 5 MUKPOKOHTPONNEpPA.

Mpexae 4em Ha4vMHaThL NPorPaMMUpo-
BaHWE MWKPOKOHTpONnepa Ha nnarte,
HEOBXOAUMO NOAKMIONUTE K HEN MCTOHHMK
nuTaHun (Garapeio GB1), a 3atem coeau-
HUTE po3eTky X2 ¢ Bunkoid COM-noprta
KOMNelOTEPa. 3aBepluMB NporpaMMuUpo-
BaHWe, pACCTHIKOBLIBAIOT pPasbeMbl U
NULLL 3aTEM BBIKNIOHAIOT NUTaHWe.

[ina paboTsl B 3aMKe NPUroaHsl MUKPO-
KOoHTponnepol ATtiny15L ¢ 3aBoackoi
yCTaHOBKOW Kondpwrypaumm. OpgHako, ecnm
MUKPOKOHTDOANEP HE HOBEIV W eCTk NOAO-
apeHue, 4TO €ero KoHpurypauws wua-
MeHAnach, e cneayer NPoBepUTs U NPU
Heobx0AMMOCTH BOCCTAHOBUTL. JlOMKHLI
6bITs 3anporpaMMUpoBaHbl Pa3paabl KOH-
¢urypaumm CKSELO, CKSEL1 u SPIEN, a
ocTanbHble OCTaBNeHbl HesanporpaMmmMm-
poBaHHLIMU, 38 UCKNioveHrem BODLEVEL,
COCTOAHWE KOTOPOro HE MMEET 3HAYEHUS.
YuTuTe, 4TO B HEKOTOPLIX CAy4asx wame-
HUTE KOHDUrypauuvio CMOHTUPOBAHHOIO
Ha nnaTe MMKPOKOHTPONNEepa He yaacTCR,
ans atoro notpebyeTcs nporpaMmarop.

Ho nocne Toro kak oHa 3ajaHa npasuik-
HO, NpOrpaMMUPOBaHNe MOXHO NPoAon-
XWUTk Ha NnaTe.

B onucaHHOM 3aMKe NOMUMO
ATtiny15L 6ynet pa6oratb 1 MMKPOKOHT-
ponnep ATtiny12L. HyxHo nuwes 3arpy-
31T B HETO COOTBETCTBYIOLLYIO BEPCUHIO
nporpammMet (T12_Key.hex) v ycTaHoBUTE
KOHGpUrypaumio, aHanorv4Hyo onMcaHHoin
Bbillle, OAHAKO BMeCTO paspspa CKSEL1
3anporpaMMupoBats paspagel CKSEL2 u
CKSEL3. 3aeoackan KOHdMrypauws Tako-
TO MUKPOKOHTPONNEPA HE NOOXOAMUT.

WrdbopMauus, sarpyxaemas 8 EEPROM
{dpain Eeprom.hex), ogu+Hakosa ona 060~
wx MUKpokoHTponnepos. Oxa paclumdpo-
BaHa B Tabnuue. Kaxpas equHnua 3anm-
CaHHbIX NO aapecam 2—4 3Ha4eHUi CooT-
seTtcTeyeT npubnuautensHo 0,1 c. Mpwm
XENaHWW 3TH 3HAYEHWMA MOXHO M3MEHUT.

MNpexpe 4em NoNL30BaTLECA KMIOHOM-
"TabneTkon” nns OTKPLIBAHUA 330BVXKM,
ero HeobxoanMo 3aperucTprpoeate. [na
aToro BkniouvuTe Gnok ¢ ycTtaHoBneHHol
nepeMeldkoil S1 ¥ KOCHWMTECH KKHOM
KOoHTaKkTOB Aepxatena X1. B oTeeT ceeTO-
Aavop HL1 nogacT oOMH U3 CReayiolmx
CUrHanoe:

OfVH KOPOTKMWIA — KNIOY C TAKUM HOME-
pom Gkl 3aperncTpupoeaH paHee;

[Ba KOPOTKUX — HOBBIM KNIOY 3aperun-

CTpUPOBaH;
OAMH [UMHHBIA — NaMATb MCHepnaxa,
PEFVCTPALMA HEBO3MOXHA.

MoxHO 3aperucTpupoBaTe A0 CEMMU
Kmovein. 3aBepluvB perucTpaumio, ycr-
POHCTBO BLIKNIOHAKOT M 3aTEM BHOBL BKJIO-
4aloT yxe B paboyem pexvmMe (Co CHATON
nepemMbMKoln S1).

Appec| 3nau.
(HEX) | (HEX) CopepxaHwe
0 FF |He ncnoneayerca
1 8 |Aapec neppoi ceobopHoi
AHeiKK 4118 HOMEPOB KNouei
2 2  |OnuTensHocTs CWHana
3 10 |OnurensHocTs Nayssl nepes
OTKPbIBAHWEM 381 BN
4 10 |AnMTensHOCTs UMNYSbea,
OTKPLIBRIOLLETD 38,1BMMKY

Ecrv notpebyeTcs oTMEHWTE PEervcT-
paumio xoTa Bkl 0OHOro KNo4a (Hanpumep,
B Clly4ae ero yrepw), Npuoercs cHakana
yAANUTE M3 NaMATM MUKPOKOHTPOMNEepa
ceeneHva obo Bcex KAKuax, a NoToMm 3a-
HOBO 3apervcTpypoBaTts Heobxoaumbie.
Y1o6bl OUMCTUTE NaMATE, B PEXVME pe-
TUCTPaLMK COBOMHAIOT KOHTaKTbl X1 Ka-
KOH-nMBo NEpPEMBINKOI Ha BPEMA He Me-
vee 10 c. Mo okoH4aHWMK CTUPaHUA WH-
dopmaumy Gyaet NopaH oavMH ANMHHGIA
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Owepem-sbte MexayHapoaHsle
TeneTainHblie COPEBHOBAHWA Ha
npM3bl XypHana "Paguo” BHOBb
nopaaoeany opraduzatopoe. Oxu
OTMEYEHB! 3aMETHBIM POCTOM HMCHa
Y4acTHUKOB NPakTU4EeCKW BO BCEX
rpynnax. Bcero B 3Tom rogy oT4ersl
npucnany onepatopsl 491 paovo-
craduvn ua 61 Teppuropum MyUpa no
cnucky aunnoma DXCC — B npo-
wnoM rogy 6eino 395 paguoctaHumin
v3 58 Tepputopuii Mupa. 3aMeTHo
(no4TtH Ha 10 npoueHToB) BO3poCno
M 4MCno yvacTHWKoB or Poccuu, m
oHo npubnuxaeTcs K “TeopeTuye-
CKOMY npefeny”, ecrnv TakoBbim
CHUTaTb y4acTHe HalMX pagmocTaH-
Ui B cambix NpectkHbix RTTY
copeBHoBaHuax — B CQ WW RTTY
CONTEST.

MpoxoxaeHue Ha caMblX BHICOKO-
4acTOTHBIX AuanasoHax B Npopon-
KaAOLMIACA rof MUHUMYMa CONHEew-
HOW aKTUMBHOCTW GblNO OTKPOBEHHO
MAOXUM, NO3TOMY, KaK M B NPOLLNOM
roAy, HEMHOrMe y4aCTHUKW 3a-
ABUNMCE B 0AHOAUANA30HHOM 3a4eTe
Ha 21 v 28 MINu. [a v pesynsratel B
aTux rpynnax 6bunK, ecTeCcTBeHHOo,
HEBLICOKMMM,

B rnaexoii rpynne “ogmH onepa-
TOp — BCE AvanasoHbl” B 3TOM rogy
nobenun ykpavHCKWA CNoOpPTCMEeH
Hukanait Hukriox (UWB8I). Y pocouan
B 3TOW rpynne myuswiim Bein Bukrop
CopokvH (RA9SN), koTopoiid 3aHsn
8-e mecTo.

Bonrapckuit  KOPOTKOBONHOBWUK
Bragwmvup lepravoe (LZ2ZG) 6ein
EIMHCTBEHHBIM Y4aCTHUKOM B rpyn-
ne "oawH onepatop — 28 MIy”". Arna
Avanazoxe 21 My nvwauposan
lOpwia Jlonapee (UNBP) w3 Kazax-
ctana. HvKTo ux poccusH B 3ToiA
rpynne He 3afBnsscA.

Kak 1 B npowwnom roay, Ha avana-
3oHe 14 MFy ny4wwmit peaynerat
EHOBL NOKaszan KWUMpPCKWiA cnopr-
cmer CruB Xogrcow (ZC4LU). OwH
NOCTOAHHO WU YCNELLIHO BEICTYNAET Ha
HaLLMX COPEBHOBaHUAX (Nobexpan B
OQHOAMANa30HHbIX 3aqeTax Ha 14 n
21 Mly). Poccusnvie Buktop Jlok-
kep (RASAU) B 310l rpynne nokazan
TPETHIA Pe3yNLTAaT.

Ha awanazone 7 My nobegun
YKPauHCKWI  KOPOTKOBONHOBUK

Ten, 607-68-89
E-mail: mail@radio.ru

Mpuy cogswcramm Cooai paanamoouTenen Poccni

RWOCF, RASDF, UASCGA u Tp# aneMeHTa
Ha40merpos.

Bnagumup Ceipos (US5IQ). A Ha 3-e
MECTO B 3TOW rpynne BbilLNa POCCUAHKA
Jlvwnua Bapanosa (RNB6HDX). Cneuwm-
ankHoro yyeta YL y4acTHWUL, B 3TUX COPEB-
HOBaHUAX HET, HO, NOXOXE, 4TO OHA eAnH-
CTBEHHAS. ..

UranesHckuii  cnoptcver  Mapuo
NamanHa (IZOKBR) nobeown Ha avana-
3oHe 3,5 My, a ny4wwm cpegy poccusH
B 3TOR rpynne cran Muxaun OcrynHes
(RA3QH), aansBLIMIA 4-e MeCTO.

B atom rogy nopanoeana akTMBHOCTb
knyBHEIX paguocTadHuui. B npenbigy-
WMX KOHTEcTax B rpynne “HEeCKonbko
ONepaTopoB — BCE Avana3oHbl” MHoraa
C TpyAoM Habupancs OecAToK y4acTHU-
KOB, & B 3TOM rogy wx Gewno 17! a wn
peaynsrarthl BNk NOKasaHbl OTAUYHLIE.
Hanpumep, nobeautensHvua nNpoLunio-
rogHux COpEeBHOBaHWii -— Komaxga
RWOA B nonTopa paza ynyuluiuna cBoi
pe3yneTart, Ho 3To 0BEecne4Ynno el UL
ETOPOE MecTo. A ny4lueil B aToi rpynne
cTana komasga paguocrasumm RKSCWA,
B COCTaBe KOTOPOW BeICTYNan Muxawn
Koures (BWOICF), Cepreii CruxuH
(UASCGA) w Anekcenn lonpeipes
(RASDF).

OTtkpuitas B 1928 r. 3Ta KonnekTUBHanN
paguocTaHUMs — XUBas UCTOPUA oTeue-
cTBeHHoro paavoniobutensctea. B
CNOXHBIX 3KOHOMUYECKUX YCAOBUAX
HOBOI Poccun ee kKONNekTWBY yoanoch
He TONLKO COXPaHWTL CaMmy paguocTaH-
UMIO, HO W OKa3aTb PeanbHyl MOMOLLb
OQHOMY W3 MOMOOEXHBIX KONNEKTUBOB

|\ obnactv. 3Ta ucTopMa — NpUMep Toro,

Kak, HEeCMOTPA Ha BCe TPYAHOCTH,
pagumoniobuTennM yaaeTc cCoxpaHaTh U
paseuBaTk Hawe xo66u. Bor 4ro o
RK9CWA pacckazan UASCGA.

“Mcropns paguoknyba RKICWA
Geper cBoe HaYano ele B8 [AaNeKOM
1928 r., korga Ha 3ape pazsutus Mobn-
Tensckoro paano 8 CCCP u Poccii Guin
FPWCBOEH NMepsbii NO3bIBHOK KOMNEKTNE-
HO# pagmocTaHumn — AUGKAL. Bor yxe
Gonee 80 ner paavoknyl seger akTve-
Hy10 paboTy B 3(brpe 1 TEXHUYECKW pas-
BMBAETCH. YXEe CMEHWIOCh HEe OFHO
noKoneHne panuonobuTenei, KoTtopbie
BHECAW CBOIO NENTY B DPA3BATHE 3TOM
NOMCTUHE NereHjapHoi cranuyun. Ha
CEroaHALHMI [eHb OCHOBHOW KOJIIEK-
™MB crauumn RKICWA cocraensior
Muxaun (RWICF), Anekcesi (RASDF),
Hrops (RASDK), Bragwmup (RX9CIB),
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IMare snemeHToB Ha ananasors 20 u 15 meTpos.

Ha RKSCWA pabovas obcTaHoaka.

Opwii (RASCQB), Esrenwii (RUSCK),
AnekceHap (UA9CR) n asTop 3Tux CTPOK.
Kaxawiéi 3 Hux sBnsercs MacTepoM ceoe-
ro Aena, HO BMECTe — 3TO C/IOYEHHas KO-
Maraa ¥ 3a/10r YCrexa B COPEBHOBAHNSIX.

Pazasurune RTTY B CCCP Hawanoce, au-
MO, C TeX CNaBHBIX OOMHOYEK, KOTODbIE,
noaysme paspeileHne MuHCBa3un Ha pa-
6oty B 3¢upe ¢ Oyksonevaraowed anna-
parypsl, npuobperany MexaHn4yeckne Te-
NeTafnHbIe annaparsi.

B Hawane 80-x B CsepanoBCKOH
ofnacrtu ObnM NONYYEHb! TPW Takux
nnyenamn —  UKSCAA (UZ9CWA,
RKOCWA, RYSC), UASCA, UASCRH.
O6nacTHoe ynpasneHne CBA3N NoMOomo
AONYYNTL TENETANMHBIV annapar aas Kon-
NEKTUBKK (CHAYanNa NEHTOYHLIA, noToM
6os1ee CoBepLUEHHBIFA PYNOHHLIA — T-63).

C nosenedvieM KoMneioTepa “Pagmo-
86PK" Bbinn cO3kaHL! 1 NepBbie Panuomo-
OuTensckme nporpaMmel. Camas nepsasi
RTTY nporpaMma, KOTopas nonana K Ham B
pyku, Gbina Hamcada UABGAP. Bo3aMoxHo,
w0 nporpamma UASAKR 6Gbina cozgaHa
paHbLUe, HO uMeHHO nporpamma UABAP
MOABMINA Ha CO3AaHME NEPBOM NPOorpamMmMs!

U1 COpeBHOBaHWiA — nporpammsl UASCFV,
Ha KOTOPO#A Mbl paboTan IONr1e rofbl.

MporpamMma paspabarsiBanack BCEM
konnexkTusom UZSCWA, noa natm notpedb-
HOCTH, 8 MMEHHO onepaTneHo paborars 8
TeneTanHbIx CopesHoBaHusAX. beinn CO3-
AaHbl HECKO/ILKO BEpCHE, Noa "MCXOaHbi"
"Panuo-86PK" 1 noa nopaboTaxHbIi ( € KOH-
TPONNEPOM npepbiBaHni). MIMEeHHO C 3TOH
POrpaMMoi Mbl epesIk pas sbimrpam CQ
WW RTTY 1990 noa noasieHbiM RH7E.

Kak m3BecTHo, Nporpecc He CTOMT Ha
MECTE, CTann MOABAATLECH COBPeMeHHbIE
KOMINBIOTEPL!, HTO A&/10 HOBbIA MMIMYIEC K
paszsuTiio paguocnopta, 1 RTTY B sacTHo-
ctw. B cepeguHe 90-x Haw kKonnekrue
Ha4an Mcronb3oBark 3aMmeyaresibHyI npo-
rpamMMy, HamacanHyio Pesimoraom Oprru-
eiiceqoM (WF1B). Ha To spems ara npo-
mpamMmMa obnagana OonbiiuM  npe-
UMYLLECTBOM 10 CPaBHEHWIO C ARYyrviMy,
4TO, KOHEYHO, NMPUBE/O K BLICOKHMM MEcTam
B WUTOroBbix Tabmauax, B HacToswmi Mo-
MEHT Mbl OCTaHoBMAMCL Ha Gonee nep-
CNEXTUBHOM ¥ Das3BUBAIOLIEMCS NPoeKTe
Toma Barnepa — N1MM logger. Hosas npo-
rpammMa Brmiovaer 8 cebs Bce, u paxe

6OABbLUIE, YTO HYXHO ASF TOro, YTO0LI CTaTh
SOEPOM.

Tenepk HEMHOIO O HALUEH CTaHLM 1 O
€€ COBPEMEHHOM OCHALLIEHNH.

Ao 2006 r. HaLa KOANEKTUBHAS CTaHLINA
paamellanace B ExarepmHOyprckod pa-
AuorexHnyseckos wkone POCTO B8 caMom
yeHTpe ExarepuHbypra. ¥Bbl, B CcBeETE
HOBbIX XWU3HEHHbIX TEYEHIH, FAE OCHOBHBIM
BEKTOPOM CTaNn0 U3BJEYeHWe Npubbimm U3
Hero YrofHo, rMnoMeLleHMe Halles cTaHLim
APVLLNOCE OTAATH B 8peHOy KOMMEDYECKUM
cTpykTypam. COOTBETCTBEHHO M 8HTEHHDI, 8
310 3 anemenTa Ha 40 MeTpos, S5Ha 20, SHa
15 1 6 Ha 10 MeTpoB, NPULLNOCE JEMOHTH-
poBark ("BepeBovYHLIE” aHTeHHLI Ha HY
AManasoHbl 1 HE NEPEYNCIRI0).

HavamiCb aKTMBHbIE MOMCKM HOBOIO
QTH. OrpOMHYI0 MOMOLLbL OKa3al Hayvab-
Huk Exarepurbyprckoii PTLL nonkosHmk
Bopormy Backnmia Hukonaesmy. OH npen-
naran pasfinyHble MecTa, NpHHaIexaLlme
POCTO Ceepanosckoi o61acTy, B 4aCTHO-
CT¥ CTpensbuLle, COPTHUBHLIE a3p0400M,
BOAHAS CTaHuws, asTogpoM, kyda Mbi
Mo Gbl nepeexars. Ho 8 kaxaoM chy+ae
Oblma cBOM MUHYCLI. [ae-To He BbUI0 CBO-
6OAHbIX MOMELLEHWE, THE-TO OTCYTCTBOBA-
JI0 S/1EKTPUHECTBO M [OE-TO TEPPUTOPIS
BOBCE HE OXpaHsnack. B KOHLE KOHLOB,
noche A/MTEBHBIX MOKUCKOB Mbl BCTPETH-
JMCh € HAYaTbHNKOM LETCKOM KOMNIeKTHE-
HO#M paawoctaHiumm RUSCXM, pacnono-
wenHoi 8 200 km ot Exarepunbypra B cene
CyxaHoska ApTiHckoro pasiona Bepcere-
BbiM Bragumupom. MpakTueeckn cpasy 8
XOZ€e repeoi BCTpesn ObTO MPMHATO pe-
WeHNe OOBEAVHNTL HALLM YCHUIMA U CO-
348tk AOCTOHHYIO KOMEKTUBHYIO CTaHLMIO,
KOTOpas MOXET ycrelwHo paboTate Kak B
H[ETCKUX, TaK ¥ BO B3POC/bix COPEBHOBA-
HMRIX,

Paawvokny6 "Tepu” n B ero cocrase ger-
CKas KONeKT1eHan panmMocTanHLya RUSCXM
pacrionoxeHsl B 3faHm cpeaHe oblje-
obpa3sosarenbHOi LKoM cena CyxaHoBKa.
Knyb coanax v ¢yHKUMOHWPYET NOA 3rvaoi
Komurera no genam Monioaexin ADTUHCKOA
paioHHOH agMuHuCTpalmy.  Bnagumup
Apenoaaer MonoaoMy MOKOAEHMIO OCHOBb!
PanvIOTEXHIKM, 33HUMAETCA C HUMI "OXOTOMH
Ha mc” n obyyaet paborte 8 agupe.

W Bor B asrycre 2007 r. Hala craHymus
RKOCWA sHoBL nosisBunace e agmpe 8 RDA
Contest.

B reverme OBYX NOCRERYIOWMX AeT Mbl
obycTpaneancb — co3gasanmi paGoune
MECTa /17 Oneparopos M CTPOM aHTeH-
Hbl. Ceiyac B COpeBHOBAHMAX Mbl NCMOSb-
ayeM Tpum TpaHcueepa (FT1000MPF,
FT1000MarkV u IC 760 PRO} 1 cnegyrouimi
KOMITIEKT aHTEHH: 160 metpos — IV, GP; 80
merpos — IV, GP; 40 metpoB — 3 el Yagi, 2 el
Yagi; 20 meTpos — 5el Yagi; 15 meTpoe — 5 el
Yagi; 10 metpos — 6 el Yagi; A3S; 3>3>5 or
UA2FZ. Ograxo Ha 3TOM Mbl OCTaHaB/IMBAT -
Cs HE CoBMpaeMcst 1 Ha cnegyowmii 2010 .
Y Hac B NiaHe — MOLOEPHN3ALMA aHTEHH U
annaparypb! CTaHLM.

Mbi cunTaem, §TO HALWE CTpemieHue
pa3susarsCcs cpaloTaeT, v Mbl O4YeHb Haae-
emMces, wT0 61aroAaps HALLIM yCUITMAM Moa-
poctkn CyxaHoBCKO# LWkOMb!, paboTas Ha
cospeMeHHoM ofGopyfosanuy,  OyayT
ObICTpEE CTAHOBWTLCS KaHauaaraMu u
MacTepami CropTa ro paguocnopry’.

B wroroeeix taGnuuax no rpynnam
NpuBeAeHbl MECTO, MO3bIBHOIA, YMCHO CBS-
3el, YUCNO 0YKOB, MHOXWTENb, PE3YNLTAT.




SINGLE OPERATOR MULTI BAND

1 uwal 10017 6830 228 15B0040
2 YOSHP B14 5275 206 1086650
3 UR7GO 768 4910 183  BOB530
4  YLST 675 4345 203 BB2035
5 HAMM 655 4195 186 822220
6  OHZHAN 602 3690 189 697410
7 HASLZ 533 3255 164 598820
B  RASSN 388 3650 153 558450
9  1ZiKmM 514 3385 162 549990
10 UAZFFW 499 3025 158  4B0975
11 UTBEL 494 2795 172 4BOT40
12 OH3FM 532 2960 150 470840
13  RX8LD 523 8190 145 462550
14  RN3ZC 447 2795 157 438815
5 RWECR 583 4195 104 436280
16 USBCG 434 2620 166 434920
17 VAZUP 532 4215 98 413070
18 WiLL 448 3780 103 388340
19 G4Uss 459 3475 110 382250
20  RNBMA 418 2520 149 375480
21 UA4HJ 417 2460 149
22 YL2NN 413 2485 147 365285
23 UXeiB 384 2405 146 351130
24 UT4XD 427 2440 143
25 VEIOP 460 3640 85 345800
26 UTBIS 383 2265 143 323885
27  YLZPA 381 2360 187 323320
28  RL3WL 400 2185 147 322665
29  SV2FLQ 3598 2465 125 308125
30 SNz2u 373 2356 128 301440
31 IV3RJT 353 2060 146 300760
32 EUBRZ 356 2045 147 300615
33 RNOSS 297 2600 10B 2850520
34 UwiM 380 23%0 119 284410
35 RA4HL 374 2235 126 279375
36 URBEQ 321 1830 133
37 3Z70RG 331 1885 133 252035
38 416 3060 82 250820
39  DHEBH 300 2085 120 244200
40  RVELCI 345 2115 114 241110
41 VEJCC 389 2900 83 240700
42  S5BA 291 1790 134 239860
43  RL4R 331 1950 121 235850
44 URBCOR 263 1560 150 234000
45  EWTEW 330 1970 11B 232480
46  RX9TX 279 2470 90 222300
47  EAIAKS 304 1915 114 218310
48  CNBKD 293 2930 72 210960
49  RUBAT 311 1500 111 210900
50  RASFHL 247 2340 B7 208580
51 DJaw 266 1690 120
52 N4V 336 2880 70 201600
53 RUBW 261 1585 127 201295
54 RI3FR 288 1745 115 200675
55 BEWT7KF 288 1625 121 186625
56  UADYAY 230 2040 86 195840
57  UX5I0 308 2015 87 195455
58 DLAME 262 1530 127 184310
59 UT2i0 259 1510 127 191770
60  OHZNT 295 1690 113 180970
61 333 2645 72 190440
62 SPGJR 295 1640 116 190240
63  NBAR 270 2205 81 185885
64  RWEAH 293 1920 B8 168960
65  UYSTE 248 1425 118 168150
66 WAZE 300 2325 71 165075
67  RZBHF 287 1845 BE 158670
68  PA3DBS 248 1485 106 157410
69  URSFS 227 1440 105 151200
70 YOBHSU 227 1285 113 146335
71 ADIL 264 2275 64 145600
72  OKZPF 239 1320 105 13B6OO
73 UASPT 236 1380 97 133860
74  SP1DMD 219 1345 88 131810
75 RXSDJ 186 1685 78 131430
76  SN7ONMW 208 1255 104 130520
77 12XF 227 1420 B89 126380
78  RX3XP 215 1295 87 125615
79  HG3FMZ 226 1355 92 124860
B0  SPIFT 230 1325 94 124550
B1  JABEIU 180 1520 79 120080
B2  SN1200S5F 215 1230 87 119310
B3  RZ6HQ 208 1205 89 119295
B4  SVa2Guv 251 1385 B5 118575
85  IKSFKF 219 1440 82 118080
86  JMIXCW 192 1755 67 117585
B7  LABPDA 215 1465 B0 117200
88  WITO 191 1745 B5 113425
B9  VEBYR 258 2050 55 112750
90  SMEBBSK 178 1045 106 110770
91 OMIVA 203 1200 91 109200
92 YL2R) 208 1175 81 106925
83 PD5LO 214 1385 76 108020
84  RU3PU 194 1135 g2 104420
95 F5RD 194 1180 87 102660
86  Ly2wN 191 1085 83 100905
97  WIBYH 196 1650 61 100650
88 PD7BZ 182 1340 75 100500
89  OZ1AXG 196 1285 76 98420

51

201 VK3TDX 55 530 35 18550
202  AWIUW 51 450 41 18450
203  WBSTUF 103 655 27 17685
204  EASFQ 108 580 30 17400
205 DLSNO 66 370 46 17020
206  PAJEBP 71 415 41 17015
207 57 455 36 16380
208  NP3D/W2 AT 535 25 15515
209  ABT 63 530 28 14840
210  URITZ 57 345 13800
211 KJ4DHB 7 500 2T 13500
212 YOZKDT 57 365 35 12775
213 0Z7DK 54 340 12580
214 11CoB 58 345 36 12420
215 57 505 24 12120
216 TF3PPN 7 465 26 12080
217 HIBPLE 64 470 25 11750
218 IK2AUK 57 315 35 11025
219 WG 55 440 23 10120
220  N20OPW 70 495 20 8800
221  Wa21S 50 315 31 9765
222 DJ1OJ 48 305 30 9150
223 PD4U B3 400 21 B400
224 URSEIT 43 245 34 B330
225  VKSNPR 43 395 21 8295
226  1K2YS) 41 230 36 8280
227  FAFDA 57 355 22 7810
228 VATAM 52 410 18 7380
229  UAOSW 39 350 21 7350
230  JAarBWA 36 240 30 7200
231 4KOW 38 350 20 7000
232  PE4BAS 46 300 22 6600
233 RADRY 30 225 29 6525
234  GBCSY 37 230 28 6440
235  RA3FF 3 195 33 6435
236  IK3CST 38 225 28 6300
237 UA3UHZ 45 260 24 6240
238 LLniBawW 48 480 13 6240
239 WalK 36 360 17 6120
240 FOBRZ 52 490 12 5880
241 RN1AO 56 280 21 5880
242  KBGEP 66 380 15 5850
243  JO4CFV 30 260 22 5720
244  RD3AJB 34 205 26 5330
245  1IZOGYP 45 240 22 5280
246  IK2EBP 36 230 20 4600
247 PASAU 37 285 16 4560
248 KXTL 305 13 3965
249  KS7S 57 355 1 3905
250 RNGDR 135 24 3240
251 RAOCL 35 195 16 3120
252 UAOLD 29 195 15 2925
253 VETFCO 24 240 12 2880
254  KBVUG 64 358 8 2840
255  EA3GBA 28 180 14 2660
256  OKIULE 23 130 20 2600
257  VK7AD 24 200 13 2600
258  KGBZHC 3 200 13 2600
258  OKIKMG 23 130 20 2600
260  W7NNN 38 255 10 2550
261 UA4SBZ 18 110 21 2310
262 WIIP 38 218 10 2150
263  IM2A 15 130 15 1950
264  LW3DN 16 160 12 1920
265  LU2vC 15 145 13 1885
266  WATBME 30 185 10 1850
267 20 105 15 1575
268  LA2OKA 20 115 13 1495
268  WEBEZ 34 180 o 1330
270 W4BK 18 115 9 1038
271 NXBG 1 95 7 665
272 NEHE 23 130 5 B50
273  VAJCPC 16 105 5 525
274 DFBTM 10 60 8 480
275  N6PZ 14 80 5 450
276 WIWHY 20 110 4 440
277 JAIBHK 8 45 ] 405
278 6 35 5 175
279  JR3S8ZZ/3 3 20 5 100
280 YO4BTB 4 25 4 100
281 EB2RA 1 5 2 10
282  NSKO 1 5 0 o
283  JATZP 1 ] ] [v]
SINGLE OPERATOR SINGLE BAND — 2§ MHz
I LZ2ZG 8 45 3 135
SINGLE OPERATOR SINGLE BAND — 21 MHz
1 UNBP 52 510 23 11730
2  SPANKJ 50 270 29 7830
3  0GBA 59 310 24 7440
4  USOMM 56 280 22 6380
5 UR2vA 24 135 19 2565
SINGLE OPERATOR SINGLE BAND —14 MMz
1 ZCau 527 5005 B2 410410
2 OHBA 499 3665 75 274875
3  RASABU 3894 3760 69 259440
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106  ON7G69MS 36 245 20 4900
107  PDOMD 37 220 21 4620
108 DLTFA 32 200 22 4400
108 JAIRRA 31 205 18 3680
110 34 260 14 3640
111 OK25WD 31 180 20 3600
112 PATPTT 26 150 20 3000
113 VKBHZ 20 195 15 2925
114  WSALG 24 175 16 2800
115  EA3FHP 24 135 17 2005
116 ZPIEH 17 165 12 1980
117 JH3WKE 18 150 13 1950
118 BD2A0O 17 105 9 945
118 YBBEXL 11 110 7 770
120 EASGVZ 10 B5 2] 588
121 JRIUMO T 65 7 455
122 ZL3TE B 65 6 390
123 UX4FC 27 145 2 280
124 VAIWPY 4 40 3 120
125  JASINF/1 3 20 4 80
SINGLE OPERATOR SINGLE BAND — 7 MHz
1 USSIG 374 2500 68 172500
2 EA3GLB 342 2280 65 148200
3 RNBHDX 260 1515 65 98475
4  RWEGCF 182 1080 60 65400
5  UABAKD 170 945 56 52920
6  SP3GXH 163 1080 46 49680
7  URSMBA 146 870 54 46980
8 UNILU 102 965 46 44380
9 RA3QTH 156 855 50 42750
10 RN3GE 133 770 50 38500
11 RWAFE 13 700 46 32200
12 EAIXT 118 780 39 30420
13 RV3ZN 108 615 44 27060
14 UT4EK 102 570 44 25080
15  RD4HD 96 545 46 25070
16 UROIM =] 585 40 23400
17 RUGYY 470 41 19270
18 YO4DFT B7 500 a7 18500
19  DK3RA 74 450 ar 16650
RADSF 57 440 31 13640
21 KwGU BB 580 12760
22 WIJGT 69 680 16 10880
23  OK2SFP 66 335 28 8380
24 L7BE 50 285 31 BB35
25 EVBCB 47 260 25 6500
26 SQIK 30 165 21 3465
27 JABMXC 28 185 17 3145
28 JO3PSJ/2 a 45 4 180
29  JEBNTJ 5 35 4 140
DS5PPX 3 15 1 15
SINGLE OPERATOR SINGLE BAND — 3,5 MHz
1 IZOKBR 149 775 a7 36425
2  UTSEFFP 134 705 47 33135
3 SPAGL 124 645 47 30315
4  RA3CH 114 600 45 27000
5 YO2R 113 570 39 22230
6 UT3RS 90 470 37 17390
7 RD3DS B2 430 39 16770
B UTSKO 75 385 37 14245
9  LYZFN 76 400 33 13200
10 SPGEIY 71 370 33 12210
1 Yu7u 54 280 27 7560
12 OK25G 52 265 27 7155
13 UTTMR 35 185 20 3700
MULTI OPERATOR MULTI BAND
1 RKSCWA 1015 9660 234
2  RWOA 795 7380 202 1490760
3 Z3M 829 60BO 220 1337600
4 YTBW B73 5920 200 1184000
5 UZ4E 770 5005 197 985985
6 UR4EWT 777 5165 188 976185
7  KISFA 761 6530 145 946850
B RK4AWWQ T2B 4180 198 B29620
9  OM3KWZ 536 3195 162 517590
10 SPOKDA 449 2805 150 420750
11 OHBF 443 2640 147 388080
12 UU4WC 226 1330 124 164520
13 RZ3DZI 103 630 35 22050
14  VETHL 63 460 25 11500
15 EO5l 49 275 32 BBO0
16 NIMD 22 135 ] 1080
17 RKOCWZ 6 35 5 175
CHECK LOG

EG3SDC, OK2PQS, OZ5TL, NSPU, PUBTEF, RAOLG,
G40GB, K2QD, HA1SN, UA9ISUX, RZBLV, RZ3AZ,
UASCF, RATADE, RAZFE, RVBUB, RAEDE

SWL
1 1-0106F 1042 7085 142 1006070
2 11-12387 322 2035 131 266585
3  0OK2-8329 130 B55 46 38330
4  DETROW 90 480 a1 24480

Q HTEHHbBI C 3NEKTPUHECKW yNPaBnAaemMoi

varpaMmol HanpasneHHoCTY OABHO
3aHUMAaIOT BaXHOE MECTO Kak B Npo-
deccroHantHol, Tak W paguoniobutesns-
CKO#M NpakTuke. OauH U3 NPUMEPOB Takux
aHTeHH — pa3noobpastule ¢asuposan-
HbIEe aHTeHHbIe pewueTku (DAP), koTopbie,
OCTaBasCh HENOABWXHBIMW OTHOCUTENEHO
3eMnu (camoneTa, pakeTbl), NO3BOASIOT
CKaHMPOBaTL NPOCTPAHCTBO B PaaMonoka-
umu. Y paamoniobuteneil 310 — aHTeHHb! ©
nepexknoyaemMoil aguarpaMmMoit Hanpae-
NEHHOCTH, HalLle BCEr0 — ABYX3NEMEHT-
Hble C NepPeknoyeHveM "Brnepen — Ha-
3an”. Ha Havbonee onUHHOBOMHOBLIX M-
Butensckux KB aManazoHax MM, No-BUAM-
MoMy, BoOGLIE HET ansTepHaTWBLI, Tak
KaK MOCTpOEeHWEe BPalLaioLLMXC MOHCT-
poOB cyneps3arpartHo. Kpome Toro, no
CpaBHEHWIO C NOBOPOTHLIMKM aHTEHHaMK
TaKkuMe aHTeHHbl obnagalT 3ameqaTtesib-
HBIM CBOWCTBOM — AmarpaMmy MOXHO
M3MEHATL MFHOBEHHO U B NI0GOM Xenae-
MOM HanpasneHum.

B ceoe Bpema gesaTuanemMeHTHyio KB
®AP pazpaboTan WM yCneLHo NpYMeHsn
3ameqaTenbHbiil CNOPTCMEH M KOHCTPYK-
top leopruin Pymsuues (UA1DZ), koto-
PBIi, K COXanexuio, He octasun obieno-
CcTynHOro ee onucadua. OaHako UsBecT-
HBIE AeTany 3TOW KOHCTPYKUMKM XOpOoLUo
noscHAOT obwme Npobnembl NOCTpoeHus
Takux aHTenH. Tak, sBeibop TMNA M Yvcna
3NEMEHTOB AMKTYETCH XerNaemsiM ycune-
HuemM, a B PAP ewe v coobpaxeHnamm
cuMMeTpuK. BepTukanbHblie 3NeMeHTbl
0bnanatT ocesol CUMMeETpuel auva-
rpaMMbl HaNPaBNeHHOCTY, 4To obneryaer
NoNy4EHWE OAWHAKOBOrO YCWUAEHWA BO
BCEX Hanpasnenwsx. Neopruem 6ein cae-
fad, No-BUAUMMOMY, TPYAHLIR BoiBop B
nonk3y 4YeTBEpTEBONHOBOW 3NEKTpUye-
CKOWM ONWHBl 3/IEMEHTOB, YTO 3acTaBWiO
WM3roTOBUTE MPOMO3AKYI0 U KOHCTPYKTUB-
HO HENPOCTYI0 CETKY W3 NPOBCAOB Hapg,
KPLILWEer, CUMYNUPYIOLLYID HeOBXoaMMYO
AN Takux 3NIEMEHTOB NPOBCOSALLYIO MOo-
BEPXHOCTL. Hy W, HACKONEKO MHE U3BECT-
HO, 3Ha4MTeNbLHOW Npobnemoit cka3anock
obecneyerHve MHoroguanasoHHocTH. B
pesynsTate 661 co3aaH anemeHT, obec-
neYyveliWiA paboTy aHTeHHs B NoJoce
10...30 MIy. AHTeHsa B LENOM OTBE4ana
cameiM BeiCOKUM TpebGosanmam UATDZ —
cnoprcMeHa MUpPOBOro ypoBHA. MHTepec-
HO, 4TO Pa3MpyioLLas CUCTEMA NO3BONA-
na emy ynpaensite AMarpaMMol Kak no
a3UMyTy, TaK U NO BO2BLILLEHMIO MIABHOMO
nenecTka, 470 NO3BONRET ONTUMMW3WPO-
BaTe paboTy aHTeHHB! A7 PA3NNHHBIX
Tpacc.

Mcxoas ma naeecTHbix oBLuMx Nnonoxe-
HWIA TEOPUW aHTEHH K CoBCTBEHHBIX YCIO-
BUWi1 M TpeboBaHWid, A M3roToBUN ABYX3Ne-
MEHTHYIO (hasvpyemMylo aHTeHHY ONR gay-
Holi "nosuumK”. Ucxogun, npexne BCero,
M3 HaNW4YMA Ha CaO0BOM AOMMKE KPOBU
13 roppupoBaHHOro anoMuHua. MoxHO
6bIN0 paccyMThIBaTE HA TO, YTO Takas
Kpbiwa Gnuaka K “naeansHo NPoBOASLLEA
NOBEPXHOCTU”. 3TO NPEONPenenuno Bol-
60p 4eTBEPTLBOMHOBBIX  3/IEMEHTOB.

CpasHuTensHo HeBornblive ee pasmMepst
MEHA HE CMyllanm — MMeloTca paborsl,
[oKasbisalowWwme, YTo Ka4yecTBo 3a3emne-
HWR BBIM3KW OCHOBaHWA YepTBEPTLBONHO-
BOrO UanyuyaTtesn BaXHee ero pasmepos.
JnuHa KoHeKa KpeilwK (5 M) npoamkToBa-
Na paccTOsHWE MExgy WanyyaTenamu,




Cbasupoaal-me MHOrogmana3oHHbIX
BepTUukKasnbHbIX aHTeHH
Bayecnae BJIACOB (RX3AJ), r. MockBsa

KOTOpOE, KCTaru, ABNAETCH BNOAHE NpU-
EMAEMBbIM KOMNPOMUCCOM AR Ananaso-
HoB 40—10 merpoe. B 3Tom cwmeicne
aHTeHHa UA1TDZ Toxe, KOHEYHO, KOMIMpOo-
MUCCHaR.

Tem, KTO COBCEM HE 3HAKOM C aHTeH-
HaMW paHHoro TMna, gocrarouHo Gyper
3arnsHyTL B moboe uapaHve khvrv K. Pot-
xammerns. A TeM, KTO XO4ET He NPOoCTo No-
BTOPUTBE, HO TBOPHYECKW nepepaboTaTkh
aHTEHHY, PEKOMEHAYI0 3aMedyaTensHylo
kaury WM. Nonvaperko “AxTeHHsl KB u
YKB", u. 2, rae pasgen 3.2 uesukoM no-
CBALLEH OCODEHHOCTAM PEanbHbIX BEPTU-
KanbHbIX aHTEHH.

TeopeTuyeckuii Npeaen yCUNeHUs Apyx
YEeTEEPTLERONHOBLIX M3NyHaTenel Haa uae-
anbHO NPOBOAALUEN NOBEPXHOCTLIO —
8,14 pbu, 4TO NpYMEpHO COOTBETCTBYET
YCUNEHUID TPREX3NEeMeHTHoW HArn wnu
nBoiHoro keagpata. Ho kak k Hemy npu-
6nuauTbea? 310, BNPO4EM, HENPOCTO U B
cny4ae MobbIX APYrvX aHTEHH.

DopMynbl Ans pacyeTa AnvHLl AoNos-
HUTENBEHOW a3upYIOWER NUHMKM oA
nony4eHus B MOEansHOM CRy4ae Makcu-
ManbHOro ycuneHus wunu ocnabneHus
Manononeaxbl, TaK Kak OHWU He yYUTEIBAIOT
NoTepU B 3NEMEHTAX U KPOBNE, BAUAHWE
coBCTBEHHO 3eMNY, B3aUMHOE BAURHWE, a
TaKXe HENM3BEXHBIE KOMNAEKCHOCTL, pas-
6poC M 4acTOTHYIO 3aBUCWMMOCTE Napa-
METPOB 3nemMeHToB. MogenupoeaHue B
MMANA cHuMaeT 3TW BONPOCH TOMBKO
OTHACTH, XOTA MNOLATBEPXKAAET BO3IMOX-
HOCTE NONYYEHWS CaMbIX pasnuyHbIX ava-
rpaMm — OT Kapamouas! 40 KNacCUHEeCKo-
ro rnaBHOro NenecTka c BapuaHTamu
nopasneHHoro 3agHero (3agHux). Tem He
MEHEE OYEeHb PEKOMEHAYIo “novrpates” B
aroil nperpamive. [lBa oAMHAKOBLIX HeT-
BEPTLEBOMHOBLIX M3NYYaTens Hag waeans-
HOIM 3eMrieil co3[aInTCA B Hell anemex-
TapHo, a NpeaycMoTPEHHBIE B NPorpamMme
BO3MOXHOCTH PErYAUPOoBKK a3 v amnnm-

TyA NUTAIOLUMX TOKOB NO3BONAT BAM MHO-
roe NPoBEepUTL.

He 3abeiBas o Teopuu, i NOMHOCTLIO
AoBepwnca NpakTuke. B kayectee ane-
MEHTOB MPUMEHWN ABa MHOroauanasoH-
HbiX TpanoBskix BepTukana BTV4 wa 40, 20,
15 1 10 MeTpos (puc. 1). OueHb NpynKy-
Hbl€ aHTEeHHBI, KOTOpLIE BhINyCKAeT pupma
Hustler (CLLIA). O6nanan oTMEHHOMN anex-
TPUYECKOH U MEXaHWHECKOWN NPOYHOCTBIO,
oHK 6e3 OTTHXEK NErko BhIAEPXKUBAIOT
nobbie BETPE HA MOCKOBCKMX MHOrO3Tax-
kax. Mpu aToM cpeay NoAoBHBLIX OHW, BU-
AVMO, camele Hepoporve. Jlerko Hactpaun-
BaIOTCA nepemewleHrem Tpanos. OxHu

MWwe TpebyloT HeBGoNbLIOTDO YAIMHEHUS
BBEPXY, TAK Kak paccyuTaHbl Ha amepukaH-
CKMi BapuaHT guana3oHa 40 meTpoe
(7000...7400 kl'u). HekoTopan HacTpoiika,
NpEexae BCEro, N0 KPUTEPUAM 0AMHAKOBO-
cTu, a Takxe no MuHumymy KCB Bce xe
noTpebosanacs. Baaumtoe BnusHWE ane-
MEHTOB O4eHb CunbHOEe. H HacTpawsan
KaKabiii U3 HYX B NPUCYTCTEMM BTOPOIO, HO
HarpyxexHoro Ha 50 Om.

Cpasy 3anoxun BO3MOXHOCTL Onepa-
TVBHOTO YNpaBneHvs anvHOW (asupylo-
weil nuHun. OpueHTUpOM crnyxuna ee
TEOopeTUHEeCcKas anuHa AnNA auvanasoHa
20 MeTPOoB W PACCTORHWUA MEXIY 3NEMEH-
Tamu 5 m. C kabenem co cnnowHol no-
JINSTUNEHOBO U30NALUMNEN, UMEIOLLIMM KO-
adpduuvenT ykopoyerus 0,66, oHa ponx-
+Ha Beme 3,3 M. MNMpeaycmoTtpen BO3MOX-
HOCTb NEPEKNIOHEHWR ANNHBLI YEPE3 KaX-
aele 0,5 M, HauuHaa ¢ Hyna. Hawbonee
NpOCTO KOMMYTaUWsl OCYLUECTBAAETCA
0BbMHBIMW raNeTHEIMKY NepekoyaTens-
mu Ha 11 nonoxeru. MepBbii M3 HKX
NOAKNIHAET OAHY U3 NIMHWIA C AnvHamk O,
0,5; 1; ... 5m. Bropoit nogkniosaeT, no-
cnefoBaTeNbHO ¢ NepBold NMHWEN, BTO-
pyto ¢ gnuHamu 0; 5; 10; 15 m. Moaxe
BHIACHWIOCE, YTO BTOPAA CEKUMA HYXHa
Toneko ansd guanasoxa 40 MeTpoB, Ha Ko-

TOPOM ONTUMANEHAA AIUHA JIMHUKW OKONO
7 M. Takan cekums, ogHako, Gyaer Heob-
xopuMa ons ouanasoHoB 80 v 160 met-
POB, €CNA Bbl OCYLLECTBAAETE (hasupoea-
HWE W Ha 3TKX guanasoHax.

KaBensa HyxHO MHOro. fl octaHoBunca
Ha Hegoporom kabene RG-58 co cnnoww-
HbIM noAuatuneHoMm. Mo cpaBHEHWIO C
BCTpe4aloWwemcn B npogaxe kabenem RG-
58 co BCNEHEHHBIM NOMM3TUNEHOM OH
UMEEeT MeHbLUMI KOShPULMEHT ykopoye-
HUS W NO3TOMY MEHBILYIO (DUBUHECKYIO
anvny. OH QOCTATONHO TOHOK, 4TOBLI BCE
NEePEYNCTIEHHLIE BRILLE OTPE3KKU NOMECTH-
nMce B Hebonbliom HacTonbHom Gnoke
paamepammn 30x25x25 cm (pue. 2). Ka-
6Genb anekTpyyecku nNpoyeH, 4Tobbl nerko
BLIAEPXATL B NUHWKM NONOBMHY MOMX
500...700 Br, Npu euibope kabena v ne-
pekniouareneil He Haao 3abbiBaTh, 4TO B
OBYX3NEeMEHTHON axTenHe duoepsl, an-
HUKM 1 NepeknioyaTeny paboTaoT NPpu No-
NOBUHHOM MOLLIHOCTH (B HETHIPEX3NEMEHT-
HOI NPWY HETBEPTU MOLLIHOCTU U T. A.).

B 50-oMHOA Lenu raneTHulil nepe-
kniouarens Npu 6auakmx kK eamHuue KCB B
duoepax 1 pasupyowen TMHUKM ONUchl-
Baemoli aHTeHHbl BnonHe obecneuvsaer
XOPOLUYIO HAOEXHOCTE NpU NONCBUHE OT
pa3spewerHoil mowHocTh 1 kBT. A BCe xe
BE3[e BKNOYaN B Napanniens ABe ranetbl
Ha To4Ky KommyTaumuy. Jliobutensm QRO,
KOHEe4HOo, Haao nogymarts o Beibope Gonee
MOLLHEIX 3neMeHToB 1 kabens. MNpy 3ToM,
CKOpee BCEero, NPUAETCH NOXEepTBOBaTh
BO3MOXHOCTBIO NPOW3BOABHO WM3MEHATL
ANUHY IMHWA B IWMPOKUX NPeaenax,

TeopeTU4eck, B y3KOI NOnoce 4ac-
TOT, BO3MOXHa 3KBMBANEHTHasd 3aMeHa
nioboro oTpeaka kabens AByXaneMeHTHON
LC-ueneio. Mpu cuHTE3e Takow uenu
MOXHO Y4ECTH KOMMNNEKCHOCTE BXOAHOrO
COMPOTUBNEHUA 3NeMeHToBR, Heobxoau-
MocTe ofecrneseHus He Toneko Tpebye-
MOT'0 COOTHOLLEHUS (Pa3, HO ¥ aMNInTYA.
TexHuyeckan peanv3aums "B Touke™ npu
3TOM O4EHB NPOCTa — KATYLUKA MHAYKTUB~
HOCTW W KoHAeHcaTop. OaHako onTuMKaa-
LuMs auarpamMmel B AyanasoHe 4acToT Boe
pasHo noTpebyet Habopa LC-ueneii, kak v
naGopa oTpeakos kabens. MNepemeHHee L
1 C NO3BONKIOT onpeaenvTs NpY HaCcTPoii-
K€ OnNTUMaNneHLIE NapamMeTpsl U 3aMeHUTL
MX 3aTeM MNOCTOAHHBIMW 3NEMEHTAMM,
daavpyowas Uens BMECTO NWMHUM NpuU-
BReKkaTensHa TEM, YTO B HEll OHOBPEMEH-
HO ¢ ofecneveHnem Heobxoammoli daas
MOXHO MONYYUTE M NPAKTUHECKW NPO-
M3BOSbHBLIA KO3MOhUWLWMEHT NEepenayu, 4To
AOMKHO ynyHWwaTe adgexkT CNoXeHws
(BBMUTAHWA) NONE.

MomHsA, 4To "NpakTuka — KpuTepuit
WUCTUHBI", A MOMECTUA BAONL SIMHWK ane-
MEHTOB, Ha ypmanenuu okono 20 M (Ha
aabope y4acTka), vHamkatop nons. Ha
Bcex gwanasonax oT 40 no 10 meTpoe
Habniopanacek 3amevartesibHas KapTuHa
nNepeknoLeHs “Bnepea—Hasag”, ¢ oT4eT-
JIMBLIMU MEKCUMYMaMM YCUIEHUA U NOAaB-
nenun. TouHble 3HaueHus F/B ensa nwm
NpeacTaBnaAioT MHTEpeC, Tak Kak Npu yrne
B03BkiLeHvs O rpaaycoB (None Ha BeICOTE
aabopa) Mbl UMeeM OTHIOAb He JOCToBep-
HYIO KApTHMHY YCWIEHWS, TakK Kak riaBHbiiA
NENECTOK HA CaMOM fene NPUNOAHAT.
Brino xopoLLo BUAHD, YTO MakCUMYM YCK-
NIeHVs M NOgaBfeHus COBMNaaaeT TONbKO
ana gvanasona 20 meTpos. MMerHo noa-
TOMY NOME3HO UMETE BOBMOXHOCTL U3me-
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HEHWA daskl, NO3BONAIOLLYIO BLIGpaTL Mak-
CUMYM YCUNEHWs, NOAABAEHUA MW HTO-TO
KoMnpoMuccHoe. Tak, ecnu Bul 30BETE
yBEpeHHo crbiluxoro DX, Bul NnpeanoyteTe
MakcuMyM ycunenus. Ecnm sl Bopertecs
3a NPUeM — MPUOPUTET 3a MNOLAABNEHUEM
NOMEX MELLIAIOLLMX CTaHUMIA UK 3a yny4-
LUEHWEM COOTHOLLEHWA curHan/wym. To u
OpYroe Bbi MOXETE NOMYYHTE M3MEHEHUEM
AnHb GasvpyoLLEen AMHuA.

JinA CBOEH aHTEHHLI A ONpEAEnUn cne-
oylouwme guamieckre anvHel gaznpyio-
e nHuK: auanasoH 10 meTpos — 1,5 M;
15 meTpee — 2M; 20 MeTpoB — 3 ™;
40 metpoB — 7 M. OcoBeHHOCTU NPOXOX-
nervs, “3atasmBanune” aHTerHsl nog DX
wnu Nog, koHTecT, 6opuba ¢ noMexamu n
npoyee TPebyioT M3MEHEHWA AnWHbLI B
npegenax 10—20 %.

KoHeuro, 3axoTenock nonpobosats 3a-
CTasuTbL aHTeHHy paboTaTe 1 Ha granasoxe
80 merpoB. [InR aToro NPULWAOCE NpUMe-

HWTb [1Ba "ThioHEpa” B OCHOBAHWW 3NnemMeH-
TOB B BUOE YANMHAIOWEA MHAYKTUBHOCTM C
OTBOAOM AN Noakniovenus kabens. Mou
aHTEHHB! HAacTpounuck Ha 80 MeTpoB Npu
NOOKMOYEHUM  KaTYLWKW  AWaMerpom
100 mm, anuHoi HamoTku okono 100 Mm K
yucne BuTkoe — 15. lMNoHyvMasn, 4To B 3TOM
aneMeHTE NpoTexkalor Bonbluve peakTus-
HbIE TOKW, A HE 3KOHOMWN HA NpPOBOAE,
HAMOTaB KaTYLKy MNPOBOAOM CEYEHUEM
4 k8. MM. OT nonoxeHus oteoaa, ot 1/8 no
1/4 oOT 3a3eMnNeHHOro KOHUA, 3aBWCHT
axHavenve KCB v nonoca 4sactor. Ocra-
HOBWNCA Ha 3HauseHun KCB<3 B nonoce
yacToT 3,5...3,8 MI'y, X0oTs 3a CHeT cyxe-
HUA NOJIOCKHN HacToT MoXHO caenate KCB
ckonb yrogHo G6nuakvm K egMHULEe.
HanpaeneHHOCTb Ha 3TOM AMana3oHe Bbi-
paxeHa cnabo, Tak Kak Mano paccToaHve
Mexay anemexstamu. lNoatomy Ha 80 mer-
pax A BKIOYAI0 3NEMEHTH NapaniensHo
(cuHdazroe skmoueHve). Mpu atom pabo-
TAET OHa NPOCTO NPEKPACHOD, KaK XOPOoLLan
aHTeHHa C MankiM YrjioM BO3BLILLEHWA W
KPYroeoin avarpaMmoit. Hy a Ha oCHOBHBIX
AvanazorHax Habniopaercs knaccuyeckas
pabota HanpasfeHHOW aHTeHHbl. Ha
20 meTpax cyGbekTUBHO — O4EHb XOPOLLIO,
TOMBKO HyTh Xyxe — Ha 10 u 40 metpax.

MNpw ovarpamme TvnNa kapavonasl, T. €. C
HenoaarneHHsIMK Bokamu, He UCNLITLIBAID
ocoboro guvckomdopTa M3-3a Hanuuus
TONBKO ABYX HanpasneHuid. MruHoBeHHoe
nepeknoyeHe No3eonaeT SbicTpo BbibK-
paTe "B0K”, KOTOpPLIM B AAHHBIA MOMEHT
MeHbLLE CTPaaeT OF 3aMUPaHMIA.

He 3abuigaiiTe, 4TO B TOYKE MOOKNIONE-
Hua TRX conpoTuenexHve anTexHsl Gyner
NPUMEPHO BABOE MEHLLUE CONPOTUBIEHWA
KaXOoro ua anemeHToB (B woeane 25 Om).
Jhoboit PA ¢ 06smHBIM [N-KOHTYpOM oBec-
neuut HeobxopMmoe cornacoBaHve “Ha
nepenady”. A BOT paccorfiacoBaHve ¢ He-
M3MeHHBIM CTaHOAapPTHLIM BXOOHLIM CONPO-
Tuanexvem TRX 50 OM vckaxaer kapTuHy
npMemMa — MakcUMyMm rpoMKocTi He obna-
3aTenbHO 03Ha4aeT MaKCUMYM YCUITEHWUS,

CBA3LIBAI0 NPEKPACHYI0 paboTy aHTeH-
Hbl, NPeXae BCcero, ¢ MansiMv noTepsMm B
anoMUHWEBOI Kpbilwe, B AobpoTHo Bbi-
NONHEHHBIX ANIOMUHWUEBBIX Xe 3aNeMeHTax,

a Take dpuaepax U nuHuy, paboraowmx
npu Maneix KCB. Hanuupo xopowme ycno-
BuA anf GopMUpoBaHUA B BNMXHEN 30He
peaKTUBHOr 0 Nons C ManbiMu TENJIOBLIMK
noTepAaMK. Hy a cornacHo 3akoHy coxpa-
HEHWS 3HEPTUM, BCS NOABENEHHAN 3HED-
WA, HE3ABUCKMMO OT PAa3MEPOB 8HTEHHHI,
€ecnu He TepaeTcs, To obazaTensHo uany-
vaercs. OTciopa Bce pasvoobpaave ma-
NEeHbKUX aHTEHH, KOTOPLIE OYeHb HePeaKo
NOKa3LIBAIOT NPEKPaCHLIE PE3yNLTaTHI.

Her HWkakux NpuHUMNUanbHbLIX npe-
NATCTBUA A7 PasupOBaHWA W aNeKTpUYe-
CKW MNOMYBONMHOBLIX MyNbTMGeHAos, Ha-
npumMep, GAP TITAN wnm UT1MA. Takue
AHTEHHbI, BNOMHE YMECTHbIE Ha HaMx
xene30beToHHBIX KpbILLax, UMEIOT, oaHa-
KO, NPUMEPHO BABOE BONBLLYIO BLICOTY, a
TaKke TpebyloT NoAkbeMa Han NOBEpX-
HOCTbIO KPbILLA (3EMAn).

Xouy 0bpaTUTe BHMMAaHWE KOHTECTME-
HOB Ha cnocoBHOCTL MHOTOAMANAa30HHBIX
DAP ocyLlecTBNATL NPUEM OAHOBPEMEH-
HO Ha HECKOMBKMX AManaszoHax W Hanpae-
neHusx. NepeMeruas ToHKy NOAKMOHEHUS
npuemMHuka (npuemMHWKoB) eoone ¢asu-
PYIOWERA SIMHWUK, MOXHO NONY4UTL BCE
pasHoobpasne BO3MOXHBIX Avarpamm.
Tak kak nuHUA ABNAETCSH YacTbio 50-oMHo-

ro kabenn, COEOAWHRAIOWErD 3NEMEHTEI,
Beck 3TOT Kabens wnu mobylo ero 4acTb
MOXHO paccMaTpyBaTh Kak (hasmpyowwyio
nuHKO. MNoaToMy NOTEHUMANkHO TOMYEK
NOAKMOYEHUA MHOMO W BO3MOXHA OOHO-
BPEMEHHAA MHOroauanasoHHaa paboTta
aHTeHHbl. Pasymeetcs, notpebyeTcs aHa-
nU3 BAWAHWA BXOOHOTO COMNPOTUBNEHWA
NPUEMHWKOB, KOTOPOE MOXHO ocnabutb
NPpUMEHEHWMEM PAa3BA3LIBAIOLUMX YCT=-
POICTE, BLINONHAIOWMX OLHOBPEMEHHO
hYHKLMIO 3aLLKUTHI NPUEMHUKOB B DEXUME
nepepaqu.

Y6exneH, 4To nmerHo AP asnsoTca
ansLTepHaTUBON TYNWMKOBOMY NP OrpaHv-
YeHHbIX pecypcax obbMHOMY Noaxogy K
ofopyaoBaHUI0 pagvoCTaHUMA Kak 3KO-
HOM-, TaK ¥ CaMoro BLICOKOro Knacca.

Pgpaxtop — C. Hexkpacos, ¢oTo — asTopa

HA JIIOBUTEJIbCKUX
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Awnnomet

Jwnnom "3eBagHeId NaTPyns” YHDEXOEH paano-
kyBom “Tiognunku” (r. Kopones Mockosckoi oBGnacTm).
Ero BhigaioT 38 CBA3N € PAAMOCTaHUMANMK, paboTalouwm-
wmH € Gopra opbuTansHex CTEHUMA M KDCMHHECKWX
Kopabnedi, © paaroCTEHLMAMK KOCMOHEETOB, © KOnnex-
TUBHEMKM pagmocTasumamy R3K (PKK “3weprus”),
RK3DWH (pagmoknyt "Mopnwnkw™), RK3DZB (3sean-
Hult TOpOAoK), C PAAMOCTAHLMAMM YNEHCE pagwoknyba
"Moanwnkn” w © pagwomobuTensvk 3se3nHoro Mo-
poaka.

HTo0bl NOMYYMTE STOT OMNNOM, COMCKaTENAM
Heofixoaumo Habpars He MeHee 30 04X0B, @ AMNNOM C
NOAMMCHI0 OAHOTO M3 KOCMOHaeToe — B0 oukos. 3a
QS0 ¢ paarocTaHUMamMY, paGoTaoilumm © 6opra opbu-
TanLHBIX CTaHUMA M KOCMMHECKMX kOpalinel, Haumc-
nReTca no 15 oukos; 3a QSO € PagMOCTaHUMAMMN KOCMO-
HaeToe, pabGoTaioupivMu © 3emmw, — no 10 oykoe; 3a
QS0 ¢ xoNNEKTHBHEIMKM paaroCTaHLMEMK PKK “3uHep-
rvA", panuoxnyBa "Moannky” v 3eeagHoro Mopooka —
no 5 ouxoe; 3a QS0 ¢ paAMoCTaHUWAMY SNEHOB DAOW0-
knyba “Togminkw” » paguoniob M 3 o
fopoaka — No 2 04ka. 3a PAAMOCEA3N, NPOBEAEHHEIE BO
BREMA HAAENW SKTUBHOCTH, O4KM YAaaMBarTCA.

B 3a4eT NPUHMMAKTCA PagvoCces3k € 1 AHBAPA
2005 r. PAAMOCBAIM C pAAUOCTARLUAMKY, DABOTAIOLMWMM
¢ Gopra OpOWTANEHLIX CTAHLMIA W KOCMWSECKMX KOpal-
Nel, a TAKKE PaAMOCTEHUMAMK KOCMOHEBTOR, pabo-
TAKWLMMK C 3EMMM, 3ECYMTHIBAKOTCA © 1 HoROps 1983 ¢
C xaxaoi panvocTaHumeR B 384ET MOST TONLKD OOHa
CBA3L HEIIBWCHMMO OT AMaNA30Ha W BHAA HANYHeHWA.
CeA3K, NMPOBEAEHHEIE B ABTOMETWYECKMX DEXMMEX,
HEPES NOYTOBLIE ALMKK, PETREHCIATOPLL, POBOTEN W
T. fl., HE 33CHMTLIBRIOTCS.

3anexy Ha NONYYEHWE OWNNOMa COCTaBNAKIT B EMOe
BLIMMCKW M3 BNNaparHoro xypHana. Ee saeseprioT ABa
KOPOTKOBONHOBMKS W BHICLINAKT B BAPEC MEHELXEpa
LMNOM BMECTE C KONWeR KBUTaHLw onnarel. QSL-kap-
TOMKM K HE HE NDWNATaIoT, HO NP 3TOM MEHEXEP AMM-
noma ocTaenseT 3a coboik Rpaeo 3anpocwts QS| -kap-
TOMKM Y 33ABMTENA 33 PAAWOCBAIM, BRILBINLME
cOMHEHME. CTOMMOCTE OWNAOMA C Y4ETOM NEPECHINKK
Ans paguonoburenei Pocckn — 90 py6. (6 IRC), Anm
oCTaneHeX pagnemobutenein — 5 USD (10 IRC) wnu
SKBMBANEHTHAA Cymma B pybnax. Anpec meHeoxepa
ounnoma: Anexcavap CepreeBuy flaswinoe, HoBo-
MuITULMHCKWE NpocnexT, A. 52, ke. 111, Memuwuu—18,
Mockoeckan ofnacts, 141018,

Avnnom "3se3fHeiR NaTpyNk” BeUIAETCA Habnoaa-
TENAM HA SHANCTWYHBIX YCNOBUAX.




KeapuesBbiii unbTp C NnepemMeHHON

nosoCcoun NponyckKaHua
Bopuc CTEMNAHOB (RU3AX), r. Mockea

BapLeBble GUNBETPbI NECTHWHHOIO TW-
na ong CBA3HOWM annapatypbl Haksanm
38BOEBLIBATE NONYNAPHOCTE Y PaaAMoMIo-
Gurenei roe-To B cepeavHe 60-x rogoe
NPOLUNOTO BEeKa, XOTH OHW Bbinn M3BEecT-
HH, 8 BCE MX OCHOBHBIE XapakTepuCTUKA
nNpocHUTaHbl M ONUcaHbl B npodeccuo-
HaNBHOW NUTEpPaType ropasfo paHblue.
OHW HECKONEKO YCTYNaoT GpyunbTpaM, Bbl-
MONHEHHBIM N0 AnddepeHLMansHo-Moc-
TOBLIM CXEMaM, HO CYLLIECTEEHHO Npesoc-
XOAAT UX MO NPOCTOTE W3rOTOBMNEHWA. A
nocneaHnin pakTop O4eHb aaxeH ONs no-
BUTENLCKMX (2 Y HE TONBKO) KOHCTPYKLMIA.
Takve GUnNbTpEl MOXHO M3roTaBNWBaTL
Y3 KaapLeBhlX Pe30HATOPOB Ha OfHY U TY

Bio

i

BonslumM nogacnopbeM AnNs paavonio-
BuTeneit NOCNYXMNO 1 NOSBNEHWE B Npo-
Jfaxe KBapLEBLIX pe30HaTopos AN LBeT-
HbiX Teneenzopos. [Npov3soamBlUvECH B
MacCOBOM NOpsRAke OHW Obinu Becbma
HEAOPOrMMM.

B npyemMHbIX TpakTax CBRA3HOM annapa-
Typbt 06bINHO TPEBYETCH MUHUMYM [BE NO-
NOCHI NPONYCKAHWA B TPAKTE NMPOMEXYTO4=
HOWM nonockl — npumepHo 2,4 k[u ons
pabotel SSB v npumepHo 0,5 My ans pa-
6ot CW. M3rotoButs Aga KBapLEBbIX
$UNLTPa NECTHWYHOID TUINa Ha COOTBETCT-
aylLme nonoctl NPONYCKaHWsi 1 KOMMY-
TUpoaaTk WX Npyv cvexne anpa pabotel —
HET npobnem, U UMEHHO MO 3TOMY NYTH

3300

1200
L ﬂ"n_ om® WS 1%0-200H;  +180-200kz  OME o
n 3 e, b
et B
o | f 2 - | 4
H -t : 3oR
S oo Jme .

i
- | ol

M
2. s :

=

ek} :;*f»f*kﬁ =

i
:
i
H
i

oy Ly

it i _m_jpa_j:nlwm o= mlmjpa 06 e,
4 Lown E T -[ '1' T J Z.44HZBw 108 rippie
i 1 J ] HER S e
1 ) L) 10 kM bw ripple
i M e O SkHzbw . Butterworth
Ty
VD1-VD5 BB1IZ - E Evm Ew,“
vor  2Qt | 2oz | 203 | Zay  wvps
1 K 4nyz
[——0 b DT &
Ri R7
b ki Rz [1rs [lre []as [|rs []590 I
=L
+108 CW % o Bl +108 SSB
R Ri0
10K RZ-RE 47K 10K
VDE N4148 VD7 4148 Puc. 2

we paboyyio 4acToTy. Ha wacTtorax shilue
HECKONLKVX MErarepl, B STOM BapuaHTte
OHW MO3BONSIIOT PEANN30BLIBATE PUNLTPLI
C nonocoi nponyckanms He mexee 3 K,
KOTOpblE MOXHO WCNOoNnb30aate  Kak
GUNLTPL OCHOBHOW cenexuyy B SSB-an-
napaTtype. MNpy n3BeCTHBIX XapakTepucTn-
Kax pe30HaTOPOB pacyeT KOHAEHCATOPOB
CEA3M B QUNLTPE 3NeMeHTapeH — B nuTe-
parype npvaefeHsl Heobxoaumeie Koad-
$ULUMEHTBI ANS KOHOEHCATOPOB CBA3W
PUNBETPOB pasHbIX NOPSOKOB.

Mpaena, M3MEepeHWe XapakTepyucTyK
PEe30HATOPOR, ECAM OHW OTCYTCTBYIOT B
CONpPOBOXOAOWEN WX [JOKYMEHTaLUKn
{yBobl, 06bMHEN CUTYaUMR), 3aTPYAHUTENb-
HO B paamonobutensckux yenosusix. Ho u
3peck BbiNO HapeHo MpocToe pelueHve
05 paaoniobUTENBCKUX KOHCTPYKLMIA —
onpeneneHue emMKocTel KoHAeHcaTopoB
CBR3M, OCHOBLIBAsICb Ha W3MEPEHWW
nonockl Nponyckadusa Npobroro dwneTpa
Y3 IBYX pE30HATOPOB.

WKW CO3QaTENN CBA3HON nobuTensckoi
annaparypbl Ha Ha4ankHOM 3Tane.
Mockoneky NMpY WM3MEHEeHWK MNoNoCh!
nponyckanma GuneTpa Haa0 M3MEeHATb
Nl EMKOCTU KOHAEHCATopoa CBA3WN,
HEKOTOpbIE paavoniobuTeny nolwnu no
nyT¥ BBEOEHWS B QUNETD nepekniodare-
new, KOMMYTUDVIOLLMX 3TW KOHOEHCATOpPhI.
Knaccwyeckoi B Te rofibl CTana KOHCTPYK-
uva  ¢uUnbTpa W3 LWecTW pesoHaTopoa,
npeanoxexHas B 1980 r. kopoTkoBONHO-
BukoM w3 Benukobpurasmm G3UUR
{pmc. 1). OH 6bin cobpaH va "TenesmsnoH-
HbIX" KBapLee Ha wacToty 4,43 My v nos-
BONSN U3MEHSTE MONOCY NPONYCKAHWA OT
0,5 po 2,4 kl'y ¢ TpeMS NPOMEXYTOYHLIMW
3Ha4eHusMK. HepasHoMepHOCTE B nonoce
nponyckasus y storo ¢punstpa 6eina 1 gb
npu nonoce nponyckanus 2,4 kM v sameT-
HO MEHbLLE MPW OCTAMNBHBIX B8 3HAYEHWSIX.
MockonbKy wiaMeHeHWe MnonocsLl npo-
NYCKaHWA NPOMZBOAUTCA B 3TMX PUnbTpax
M3MEHEHWEM EMKOCTM KOHAEHCaTOpOoB

CBRA3KW, Y pagvoniobuteneit BO3HWKNA
MBICNE NOMNBITATECS NPUMEHUTE AR 3TOro
BapwvKarb! ¥ YUTW TEM CEMBIM OT MEXaHWKW.
Ha camom gene aTo 3agavya HenpocTan, BO
BCSIKOM cny4ae, ansi GunsTpoe, conepxa-
wmx Gonee Tpex pe3oHaTOpPOB, & Takwe
NoAXOAAT TONBKO ANA MPOCTHIX KOHCT-
pyKumin cpennero knacca. Mpu Gonsluem
YUCNE PEe30HATOPOB EMKOCTH KOHAEHCETO-
POB CESI3U HE COanaaaloT, 1 06ecneyvTL ux
CUHXPOHHOE W3MEHEeHWEe 3NEKTPOHHbIM
cnocoboM NpakTUHeCKW HEBO3MOXHO.
Bropas npobnema — 3TO W3MEHEHWE B
3TOM Ccny4ae BXOAHOrO W BbIXOAHOTO
CONPOTUBNEHWIA dUNBTPa NpW NEepeKNoYe-
HWWM nonockl nponyckadwusi. MNocnennxee
MPUBOAMT K YBENWHYEHWMIO HEepaaHOMep-
HOCTW B NONOCE MPOMYCKAHWA W M3MEHEe-
HWO KoadduLMeHTa nepenaqwn punsTpa.

WHeiMun cnoBamm, AYX dunstpa Haqwm-
HAIOT HECKONBKO “pacnonsatkcs” OT Tex,
410 oHW OBecneumealoT Npw puKcposaH-
HBIX nonocax nponyckanws. Ons nobu-
TENLCKWMX KOHCTPYKUMIA 3TO M3MEHEHWEe
AYX moxeT ObiTk BNONHE NpUEMNEMBIM,
NOCKONLKY KoMneHcupyeTcs yaobcTeom,
KOTOpOE [aeT 3NeKTPOHHOE ynpasneHue
nonoco nponyckaHuns punbTpa.

Ha pmc. 2 npueepeHa cxema punkTpa
NECTHWHHOIO TWMa, B KOTOPOM nepe-
KIIOHEHWE MONOCH! MPONYCKaHWA Npouws-
BOOUTCA 3NEKTPOHHLIM cnocobom. ABTop
(DK1HE) ucnonszosan ero 8 CW/SSB QRP
TpaHCcUBEPE CPENHEro Knacca (Www.
qgrpproject.de/media/pdf/zfnf.pdf).

3101 dunbTp cobpaH u3 HeTeIpex Keap-
LEBbIX pesoHaropoa Ha dactory 8 Mu.
Conpotuenenwe peancropoa R1 v R7 Bui-
6paHo KOMMPOMWMCCHBLIM 0N [ABYX 3Ha-
HeHWI NONOCHI MPONYCKaHws, KOTopas
W3MEHAETCA Nojayen Ha sapukans VD1—
VD5 ("koHpeHcaTopwl cBsizan” GuneTpa)
COOTBETCTEWIOLLMX HanpshxeHwin. Ux ycra-
HAEBNWEAIOT MOACTPOE4HBIMW pe3ucTopa-
mun RO n R10.

Tpanchopmartopet T1, T2 HaMOTaHb Ha
deppuToBLIX MarHuTonposopax FT37-43.
HamoTky aenyT "B nBa Npoeopa”, CKpyHeH-
HEIX Mexay coBOoW € Larom ABe CKPYTKK Ha
1 cm. Ywmeno eutkos — 10. 3TM MarHuvTo-
NPOBOAL! UMEKIT BHELLHWI auameTp 9,5 Mm
W HBYANBHYI0 MarHUTHYIO NPOHULIZEMOCTL
850. 3peck MOXHO MCMNONL30BaTE OTEYe-
CTaeHHbIe PeppUTOBLIE MarHWTONPOBOAbL!
Tunopasamepa K10x7x2 v Ha4anbsHoM mar-
HWTHOW NpoHuMuaemMocTeo 600—1000.

Bapwkans BB112 npenHazqaqeHsl Ans
vcnonb3oearmsi 8 AM cpeAHeBonHOBbIX
NPMEMHUKAX W WMEIOT OTHOCHUTENBHO
GoNblUME 3HAYEHWMA KaK MakCUMansHON
EMKOCTH, TaK U NEPEKPBITUA MO EMKOCTW.
ELLEe 0AWH BaXHBIA MOMEHT — Y HWUX HOp-
MWPOBaHbI OTNNHKS MO EMKOCTH OT 3K3EM-
nnspa K aKseMnnspy.

Wamenenme nonocel MpONYcKaHws
SNEKTPOHHBIM cNocoBOM MCMONL3YIOT U B
CEPLe3HBIX KOHCTPYKLMAX ANA pajMonio-
BUTENLCKOI CBA3W, HANpWUMEep, B TpaHow-
Bepe K2 amepwkaHckoin duvpmbl ELKRAFT.
B HeM npyMeHeHBl ABa NMocnenosaTensHo
BKNIOYEHHEIX GUNBTpa M3 NATH WU OBYX
PEe30HATOPOB COOTBETCTBEHHO. Perynu-
poBKa MONOCH MPONYCKaHWA, Npasna. B
ITOM TpaHCUBEPE NPOW3BOAMTCH B MeHb-
LUKX Mpeaenax — Tonsko npw paboTe Tene-

. MoxHo oxupaTtb, HTO U M3MEHe-
HUA AHX B 3TOM Cny4ae He3HaYMTENbHDI.

Penakrop — C. Hekpacoe, rpagura — 10, Aa;hpeea
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"PAOUO" — O CBA3U

PAOMO Nt 1, 2010

OyAywee, Haykn,

Anekcangp FOJIbILLIKO, kaHA. TexH. HaykK, r. Mockea

"leinvaimas uckiuna & Kok, RO HEKO-
nublunecs u Lemakue € JECROpRAGRE PakHbe
HAYURGIONE RfUOTREMRANMS HEKOMOifIO CHftOk -
HOCHES, Eciti ROCKIEL KA KUK ZUNOIEESY .

leHeanc Hayku

B 1800 r. nopa KensBuH 3asBun, 41O
KpacoTy TeopeTnqeckoi ¢mankn ompa-
4al0T NVLlb HeYOayHBIe NonbiTkn oBHapy-
XWUTh 3hUP M OOBLACHNTE CNEKTp nany4e-
HMR HarpeTeix Ten. A notom M. MNnaHk
PELUMA, HTO SHEPrUA MOXET MCNYCKATLCH
TONLKD (PUKCUPOBAHHBIMK  NOPLMAMM,
nogobHO NynsM M3 aaTtomMarta, a He Boge
W3 Wnaxra. A. HWTEeRH Bo3pasun: "Bor
He wrpaeT a koctm!” OgHako okasanoch,
4TO WMIPaeT, v B Havane XX pexa puankam
o4eHb BoNLLLIoI KPOBBID Aanoch Npeocao-
nexwe ncuxonormyeckoro Bapbepa, npe-
O[IONEHWE CTApLIX, MPUBLINHBLIX 38KOHOB,
MOKa OHW HE MOHANW, YTO MWPOM ynpas-
NAIOT 38KOHbI KBAHTOBOW GU3nkn/me-
XaHWKM.

B navane 2009 r. 8 Joint Quantum
Institute yaanocs Bnepebie OCYWECTBMTE
TENenopTaumio — T. €. HernocpeacTaeH-
HYI0 NEepeaYy KaaHTOBbIX XapaKkTepucTUK
(e "nycToTe") OT 0QHOro aToMa K ApYromy
Ha ceepxbonsloe (No "aTomMHLIM™ Mep-
Kam) paccrosHme 1 m [1]. Yxe ypanoce
LOCTUIHYTE TONHOCTM Nepenaqv uHbop-
maummn 90 %, v ato He npepen. Mpaepa,
noka 3TO HEeNnpUrogHo Ans nepedoca
Yenoseka.

MocTenesHo MbI MOHMMaEM, HTO BO
BceneHHoi HET "NYCTOro npocTpaHcTea”.
Beck KocMmoc 4em-TO 3anonHeH, Bce ane-
MeHTH KocMoCa 0KaskiBaloTCH BHYTPEHHE
W HanpAMYIo canzaHHbeiMuK. Kaxaoe cobbi-
TVE B KOHKPETHOM MPOCTPaHCTBE W ape-
MEHW CBA3EHO C KaxObiM ApYrum cobbimmn-
€M B TOM Xe NPOCTPaHCTBE W BPEMEHW.
Konuenuvmm "adwpa”, Hekorpa CcuHmTas-
WKMECH PasHY3faHHbIM  MUCTULMIMOM
"TeMHbLIX anoX”, cefyac BO3BpallaloTcs B
opULMANEHYIO HAYKY KaK aaXxHblil acnexkT
PYHKLUMOHMPOBaHWA BCENeHHOM, HO yXe B
BUAE "TEMHOR SHEprmv” mnn "TEMHOW
marepun”.

lNoka yyeHble CAMIKOM 3aHATBI Teo-
pUsIMK O TOM, "4TO ecTk” BecenenHas, um
Hekorga cnpocwte cebn, "noveMy owHa
ecTs”. ®unocodsl, 4ea paboTa B nocnen-
HEM W 3aKMOHaeTcH, He MNOCMNeBalT 3a
HaYYHBIMW TEOPWMAMK. Teopwuwn Xe cTpo-
fATCA H4acTHeie. Ho ecnum Bee Bo BeeneHHoi
¢yHoameHTanbHeM 06pasoM 3aBUCHT OT
BCEro Apyroro {0 4em, KcTatv, rosopvr
penurnsa), T0 anonHe BO3MOXHO, 4TO,

Fepb6epr Cnerncep

vccneflys OTAENbHLE 4acTW, pelunTh
o06L1y10 3aaady HEBO3MOXHO [2]. McTiHa —
6onkblUe, 4eM NPOCTOE COEOMHEHWE Yac-
Teir. Korga HoTel B OnpeeneHHoli nocne-
NOBaTENEHOCT COHETaIOTCA APYr C Apy-
roM, BO3HWKAET MENnoawsi, KOTOpOW He
B6LUNO HWU B OHOW OTOENBHOW HOTE.

HanoMHuM: B npouecce no3HaHusa
BcenexHoit 4enoBE4ECTBO HaKonuno ase
"aHTaroHUCTUHECKME” NUpaMuab! 3HaHW:
B PEAWIMKM W Hayke, 3a4acTyio onpoBep-
ralwmx oaHa apyry. Ho ects croikoe
ybexgeHve, 4To OHW A0MkHb ob6beaw-
HUTLCA B HALLKMX NOMLITKAX ONWCaTe Oei-
cTBMTENBHOCTE. BOnee Toro, BCe HOBbie
Hay4Hbie TEOPHMX A0MKHBI OB BACHATE XOTA
6bl 4aCTb SABAEHWA OYXOBHOW XW3HW
{nomMmMo 0OBRCHEHWIA BCETO W BCA rannio-
umHaLmsmmn). 3aHATHO, Koraa nocne o4e-
penHo oTrnoeeam "pasHeIM WapnaraHam™
yHEHbIN MAET a LIEPKOBL CTABUTL CBEYKY...

PaHee Mbl yaenunvm HeMano BHUMaHua
"HeHay4HHbIM" "aDUPHEIM TEXHONOTMAM™. A
Gr3vkn BOPYr 3aroBOpwnvM O Bakyyme,
KoTOpLI 06nagaeT sHepruen. Ha MHOTWE
BOMPOCHI OTBEHEET TEOPUA KOCMUWHECKOW
vHbNALMK, KOTOPYIO 28 NeT Ha3a/, BLiBn-
Hyn Anan MyT. B 2004 . on BMeCTe © AHA-
peem JluHpe 6bin YAOCTOEH 38 HEE KOCMO-
norudeckoit npemun Mutepa Mpybepa.
310 Teopwun 06 ocoboil hopme Marepum,
HAa3LIEAEMOR "NOXHLIM Bakyymom”. To
ecTb AnA GUIVKOB BaKyyM YXe AaBHO He
npefcTasnseT coboil "nonHoe HW§TO®, a
aBnseTcR puardeckm obbexTtom, obna-
[a0lmM SHepryeil n OaBneHWeM, KOTo-
pBI MOXET HaXOAWMTBCH B PasinYHbIX
cocroaHuax. Mbi, K npuMepy, *Xvweem B
HW3KOSHEePreTUHeCKOM Bakyyme, v [on-
roe BpeMs PUEMKN CHUTANK Ero SHEPTwo
paasHoil Hynlo (ee NNOTHOCTL XapakTepw-
3YETCH TakK Ha3biBAEMOW KOCMONorvye-
cKoh noctosHHoR), OpHako HepaBHwe
HabnoaeHnn NoKasam, 4To 1 Takoi obb-
exT obnagaer 3Heprvein, KoTopylo v Ha-
3Banm TeMHoIA sHeprvei [3].

Pfp BLICOKO3HEPIeTUHECKMX (NOXHBbIX)
BaKyyMOB, NOMWMO BBICOKOW 3HEpPrum,
obnafawnT OONLLUMM  OTPULATENBHEIM
[aBneHueM, KOTOpOEe HasLIBAIOT HATMXe-
HueM. Ho camoe cTpalHoe CBOWCTBO NOX-
HOMO Bakyyma — ero oTTankmealowas rpa-
BuTaums. CornacHo obuiei Teopum OTHO-
CUTENLHOCTY SIHLUTENHA rpaBuTaLMOH-
HBIE CUNBI BLISLIBAIOTCA HE TONBKO MacCoin

(T. €. 3HEeprueit), HO Takxe U JaBneHneM.
MonoxwutensHoe OaBneHve — npuydMHa
FPaBUTALMOHHOINO MPUTSXEHWS, OTpWULA-
TENLHO BEOEeT K oTTankmaanwio. M uyem
BHILUE SHEPrua Bakyyma, TeM OTTankvea-
HWE cunbHee. He npaepa nu, Hennoxoe
Hayano Ana oNnMcaHua NpeacTasneHuin ob
acpupe Ox. Knnu mnu H. Tecnbl, 0 KOTopbIX
MBI Y€ rosopunun?

C no3vumin Gr3ankm nocnenHux necs-
TUNETUIA BbIFCHWNOCL, YTO MOXHLIA Ba-
KyyM Bce xe faet o cebe 3Hath — B HEM
NPOVCXOLAT 8HYTPEHHVE AWHAMWHECKWE
NPOLECCHI, 8 KOTOPLIX COBpPEMEHHaR hw-
3uKa elle He pazobpanack OKOHYaTenb-
HO. B "Bakyyme” Habmopalotcs seneHus
“camozapoxgeHvs” matepu — B HacT-
HOCTW, "HUOTKyAa" BOSHWKAKOT 3NeKT-
pOHBI M NO3UTpoHE [4]. Kctatw, ewe B
BEAWYECKUX 3HAHWAX, AaTUPOBaHHbLIX
4...2 TiC. NET 00 H. 3., YTEEPXOAnoch
CYLLIECTEOBaHWE HEKOW NEepBUYHON napa-
MaTtepuw, N3 KOTOPOW POXAAETCH BCE W B
KOTOpYW BCe BO3Bpawgaetcs. B cospe-
MEHHOIN HAaY4YHON KOHLIENLMM BaKYyMa 3TO
obpeTaer BNonHe 0CMbICNEHHOE NOHWMAa-
Hue. PuamHeckue CBONCTBa 3TON cpefsl
Ans Hawwx npwbOpoB Takoabl, 4TO OHa
BHYTPEHHE CaMOCKOMMNEHCMpOBaHa, 3am-
KHYTa, Ho 0BnagaeT KonoccansHoW NnoT-
HOCTHIO. W Mbl B HEIA — HE CrycTKu Mare-
PVK, @ Ny3bipK.

CerogHs CHMTAETCH, HTO NOXHBIA
Bakyym HecTabunex v GeicTpo pacnanaeT-
cfl, MpeBpallasck B HW3KO3HEpretTuye-
CKWIA BaKyyM € NOPOXAEHWEM OrHEHHOTO
CTYCTKA BNEMEHTApHLIX 4YacTWl, HTO M
npouaowno npwn Bonswom e3peise. MHTe-
pecHo, HTO NoaobHLIN CUeHapuii BO3HWK-
HoaeHws BcenenHol — B3puie Kocmu-
YEcKOro fAla YNnoMuHaeTcs a apesHe-
eBpeiickon kabbane, B ApeBHEKUTANCKMX
mudax v B OpesHeervneTckmx "TekcTax
capkodaroe”. Bo BceneHHoil 3tM npo-
uecchl MOryT NMPOAONXaTLCH, W TaKUX
4yacTeil kocMoca apofe Hawen Moxer
GbiTh MHOMO. TO TaK HB3bIBAEMBIIN KOCMO-
nornyecknin MynsTMBEpC MAn MHOXECTEO
HE3aBUCHMBIX MWPOB, 0Bpasylowmxcs B
HEKOTOpPLIX Moaensx BceneHHoin.

OaHVM M3 OCHOBOTMONOXHWKOE TEOPUN
"ropa4en BeenenHon” Bein [ A. lamos. B
50-x rogax nNpolnoro BEKa WHXEHEp
T. LLmaoHoe. [5], ucneirbiean pagjmoaHTeH-
HY HOBOW KOHCTpYKUMW, OBHapyXwn
CTPaHHLIE CUrHANKE M3 KOCMOCa Ha gvHe
BONHBI OKONO 3 ¢cM, O 4eM W coobuwmn a
crarLe, onybnmkoeanHoW B xxypHane "MNpwu-
6opbl M TEXHWKA 3KcnepumenTa”. ACTpo-
$un3nkn B HENPOMUALHOM XypHane cra-
ThIO0 HE 3aMeTunu, Ho LLiImaoHoe 6bin nep-
BbIM, KTO "yCnbiluan” KoCMU4eckoe (poHo-
BOE wMany4eHwe (\Bnsiolleecs nocnen-
cTBuem Bonulwioro BapuiBa). Yxe B HalLun
OHW € nomoLwkio cnytHvka WMAP Beina
MOCTPOEHA KapTa ero MHTEeHCWMBHOCTH, W
NONYHEHHBIA NATHWUCTBIA Y30p NONHOCTLIO
cooTeeTcTROaan Teopun. Cwe o3Haqaer
4TO TEOPETUMECKWN MOXET CyLecTBOBaTk
HeckoHeHHoe KONWYEeCTBO NNaHeT ¢ UCTo-
pUAMK, KaK Yy Haleln (Kak, BnpoYem, u
OTNWMYHbIX OT Hee). Hanpumep, Bee, Kak y




Hac B XXl Beke, HO C AWHO3ABpaMM.
Ortkypa Takoe pasHoobpazme?

Maremartnyeckoe onucadme duanye-
CKOW peansHOCTH B KBEHTOBOM MEXaHWKe
nonroe apems buino npobnemoit. OgHy w3
CamblX WHTEPECHBLIX WAeN BbiABMHYN B
1957 r. pw3mk 3 MPUHCTOHCKOrO YHUBER-
cuteTta Xeto Aeeperr lil. B ceoei auccep-
Tauum OH COENnan BbIBOA O TOM, 4TO Ha-
6niogatens Henb3s paccMmatpuBaTtk B
oTpuiae ot Habniogaemoro obvexra. B
KaxJoM akTe KBaHTOBOIM0 W3MEepeHWs
Habnogatens kak Gbl pacuennsercs Ha
HECKONLKO BepCuid. Kaxaas ux atux Bep-
CWIA BUOMT pesynsTaTt usMepeHun 1, nen-
CTBYS! B COOTBETCTBUM C HUM, hopMupyeT
CODCTBEHHYIO UCTOPWIO M CEOI0 BEPCHIO
BecenenHol. MiHTepnperaumio 3eepeTta
MHOroBapwaHTHoi BeeneHHoil Toxe Ha-
abisaloT MynsTvBepcom [6].

Okazanock, 4To 3Ta KOHLIENUMA UMEET
OFPOMHBIA "OOBLACHUTENBHLIA™ MOTEHLIV-
an. HabmogaTens ctanv BCe Halwe pac-
CMaTpWBaTb KaKk MBICAALLEE W HAAENeH-
HOE BONEI cO3HaHWe, 4TO OTKpbiBAET
nNpocTop ANs NoneiTok of6beauHUTE B
OLHOR KOHUENUWKU TPAAULMOHHYIO hran-
KY U "HETPaaMLMOHHEIE" NpefcTaBneHns
O Mpupoge co2naHua. B vacTHoCTM,
a-p M. Mexckuina ua @UAH um. M. H. Jle-
Oepeea OTOXOECTBNAET CO3HaHwe C ca-
MMM MPOLIECCOM pasfeneHns anstepHa-
B [7]. KBaHTOBbIW MWp CYLUECTBYET B
¢dopmMe napannensHbiX MUpoB — puranye-
CKan peanbHOCTbE MMEET HYUCTO KBEHTOBYIO
NpWpoay v NpeacTasneHa egMHON MUpo-
BOW BONHOBOW (yHKLMen. OaHako paumo-
HANBHO MbICNAWEe CoaHanwe, no MeH-
CKOMY, HecnocoOHO HenocpefcTaeHHo
BOCMPUHAMATE €r0 M HYXAAeTcs B "ynpo-
LEHHON" KNacCWHEecKoW KapTuHe mwpa,
4aCTh KOTOPO OHO cebs a0CNpuHUMAET 1
KOTOPYIO CO34aeT (B 3TOM Ero npvpopa).
Mpu onpeneneHHOM NOATOTOBKE, Npo-
fBnas ceobony BoNW, CO3HaHWe cnocobHo
BLIOMpaTh, Kakyio na 6eckoHeNHOro Yuena
KNacCWHECKMX MPOEKUWA  KBaHTOBOM
BcenerHoi oo GygeT “npoxweats”. Co
CTOpOHb! TaKOI BLIGOP MOXET BOCMPUHK-
MEaTbCH Kak "BEpOSTHOCTHOE YyAo", Npw
koTopom “"Mar® crnocobeH oKasaTbcs
MMEHHO B TOW peanbHOCTW, KOTOpas
KenatenbHa, faxe ecnv ee peanuaaumn
ManoBeposTHa. HaxoOMTcR W MEecTo
"CaepXCco3HaHWI0”, KOTOPOE NPV OTKIIIOHE-
HWUM CO3HaHWA (COH, MEQUTAUNS) cnocob-
HO NPOHWKATE B ankTEPHATUBHEIE MUPLI W
yepnate Tam wHgopMaunio, NPUHLMNN-
anbHO HeOCTYMNHYIO paHee.

duankwn, CKaXem NpsMo, B 3a0yMHUBO-
CTW OT 3TWUX WOEN, U3 KOTOPbIX BLITEKAIOT
VMHTEpECHbIE BHIA0ALI. Hanpumep, Bbl yMu-
paeTte NWlb B HEKOTOPLIX SBEPEeTTOBCKUX
Mupax. Takoro MOMEHTa, KOrfa YMpyT Bce
BallM "kfoHL" BO Bcex Mupax Mynetu-
BEPCa, HUKOFRAA HE HACTYNWT, a 3HauqmT,
XOTh rAe-To, HO Bbl ByaeTe »mTe BeuHo. W
BOT YX€ IMe-To PAAOM BNONHE Hay4yHoe
obbaicHeHWe pewHkapHauwn. Kcrath, Ha
cyne B Beneuww B 1592 r. [xopnaHo
BpyHO CKasan "CTpallHyld Bewk":
"MockonbKy HE HaOEHO AYLUKM OTAENLHO
OT TENA, ¥ OHAKD Xe OHa He ecTk TeNo, To
OHE8 MOXET HaxOoAMTbCA B OOHOM MKW a
Opyrom Tene v NepexoavTs W3 Tena B
Teno". Hy 41O, Ckaxwure, ¢ HUM Obino
[enark, ecnv pevHkapHauvio "ybpam™ ua
xpucTrancTea ewe B 325 r. Ha Hukeinckom
cobope kak HeypobHyto ans umnepum [8].

KoHBepreHums 3HaHui

K ceBoemy yAMENEHwo, Mbl MOrnn Gul
HanTKW MHOro ODOLLEro mexay Tem, HTOo
Hazsanu 6ul NnonHoN eAnHON (KOHaepreHT-
HOI) TEOpWEelR W TeM, 4TO Apyras rpynna
nogein HasbliaaeT 3akoHoM Boxbum.
Heengumas n BO MHOTOM HeOOBACHMMAaR
C COBpPEMEHHBLIX (W3NHECKMX MO3ULMIA
CBA3L Mexay MartepuanbHblMW Tenamm
CYLLECTBYET, 4TO NoApazyMeBaeT Hanuyme
Kakon-To mobanbHoN SHEepPreTUYecKon
Cpefadl, B KOTOpOW Bo3HwkawotT Boenew-
Hble. HYepes aTy cpeny MOXHO NOYYBCTBO-
BaTb Apyrve obbexkTs! M Nony4uTe CoOT-
BETCTBYIOLLYIO wHdOopMaumio. 3T1a cpepa
SBNSIETCA NPOBOAHWKOM W AN MbICNEH
nogein n ons wHopMaumn, nocTynaio-
e K HUM OTKYAa-TO ewle (M JacTo, Kax
OTBET Ha 3TK Meicin). W ecnun y Boenen-
HoW ecTe Co3sjarent, TO KTO, KaK He OH,
nonxeH ObiTk 3amMHTEpEecoaaH, npexpe
BCEro, B €e pa3BvTUK (He roBOPR yXe 0
COXpaHeHun).

MNoatomy noka, kKak rosopun Ansbepr
LigeiLep, "senosek oenanesaeT Npupo-
NOW, ele He Hay4mBLUMCh BrajeTb Co-
6oi", nonpobyeM fAate mMoaens MHopa-
CTPYKTYpbl BceneHHo#, KOTOpYW MOryT
yenpeTe Hauwbonee "HyBCTBUTENBHbIE"
NIOAM W KOTOpas B TOM 4YMCNe WCMonb3y-
erca ong rnobanbHbiX "HETEXHONOrVYe-
cknx” KOMMYHVKaUWia. Pasymeercs, Heon-
poEepxuMoi norvku He Gyget, ubo owa,
Kak cnpaeeanveo otmedana Arata Kpue-
TW, XapaxkTepHa NWLLb ON5 MBHLAKOB.

MyGoko paanuyaloumMxcs B npuHLMNe
TWMOE B3aMMOLENCTBWA, NOPOXOAIOLLMX
aHepretvky BocenenHoW, coapemeHHoin
Hayke w3BecTHo Hemworo. CerogHs Boe
B3aMMOIENCTBMA MPUHATO AenuTk Ha
CMALHBIE, 3NEKTPOMarHUTHLIE 1 cnabuie, a
TPABUTALIMOHHLIE, XOPOLLO 3aMETHLIE Ha
KpYNHEIX OBBEKTaX, CTOAT OCOOHAKOM.
OpHako Gonee TOYHBIM BbINO Bkl YCTAHO-
BWUTL BECKOHEYHYIO LWKany oT "rpybbix” 0o
"ToHkux". Bcs BcenenHas wanonHewsa
IHEPreTUHECKMMM NMOTOKaMK C pasnuyHon
“"TONWMHOW™ unK, NO-APYroMmy, SHEpreTn-
YECKMMW YpPOBHSAMM (NMOKa HEeW3BecTHOW
Ham NpVPOObI) WK, EChM YrogHo, "nox-
HbelMW Bakyymammn”. [pwdem rpaswvra-
LUMOHHBIE, SNEKTPOMArHWTHLIE, MONeKy-
AFPHLIE U NPO4VE B3aMMOAEHCTBUA $B-
NAIOTCA HE MX OCHOaow, a cneactenem. To
€CTb Mbi MIMEEM N0 HE C KakuM-HWbyab
“naccveHeiM 3¢upom”, a co Ccpepnoin,
ABNFIOLLEWCH HencYepnaembiM MCTOMHW-
KOM 3HEeprv¥, KOTOPLIN ecTk BE3fe w
KOTOpbIA MOXET MepefasaTh IHEepPruio
MrHOBEHHO B mobylo Touky BcenenHoi.
Moxanyit, nydlwe acero onucark ee
MOXHO BbIN0 OBl TAKMMW MOHATUAMM, Kak
vepapxms n BecnpegensHocTs. Moaepx
3TOI Cpeabl NPOVCXOOAT M3BECTHBIE HaMm
MPOLECCH MWUPO3LaHusA, M NOCPEACTBOM
ee GOpMUPYETCH BCE cyllee (B TOM Yucne
W BO BCex nposenenusax Mynstueepca).

"ToHkme" NoToKM cnocobHbl NepeHo-
cvTbe Gonblie ToW camoi aHeprvv. Bee-
FIEHHARA Xe B NMLE BCEX €€ MaTepuansHbIX
OOLEKTOB HakannuaaeT 3Hepryui, oTaa-
BaA 4aCTb €€ Ha NOAOEPXKaHNEe U pazsuTne
camon ceba. To eCTb, ¢ OOHOW CTOPOHH,
Ha [OOCTYNMHOM HaM SHEPreTMHecKoM
YPOBHE Mbl MOXEM HabnioaaTh YCKOPEeHHD
paclwmpsowyiocs Beenennyio (€ Hapac-
TaHWeM xaoca), a ¢ Apyroit — naeT obpar-
Hbill MPOLECC YNOpsaoYvBaHns — "BO3-

BpaweHns” aneprvm k Coanaremo. M Hau-
Gonee 3ddeKTUBHO NONyHaeTCs Takon
“Bo3Epat” Npw paboTe ¢ 6onee "ToHKMMK”
anepruaMu. 310 U MOXeT BuiTb Pranye-
CckMm 0GbACHEHWEM CMEICHA CYLLEeCTaosa-
Hus BoenenHol € y4eTOM 38KOHa Coxpa-
HEHWUA 3Heprun. W 3a0fHO HacTHUH4HBLIM
OTBETOM Ha BONPOC — NMOYEMY CyLeCcTBy-
et Becenennan?

Yem Oonee BbICOKO OpraHvw3oBaHa
matepwmd, TeM GonbluviA AManasoH s3awn-
momencTens co Bce Bonee "TOHKMMK™
3HEPrusMK CTAHOBWTCH €I [OCTYMeH.
BaaumopeicTene MatepuansHbix 0b6b-
EKTOB C SHEPreTMHECKMMW MoToKamMmu He
TONLKO MOAYAMPYET 1x uHdopmaLmein, HO
W pOXOAET HOBLIE MOTOKW, KOTOpLIE fB-
NFIOTCA ETOPUHHBEIMKW (YCNOBHO FOpM30OH-
TanbHbIMK) MO OTHOLUEHWMIO K NepBbiM
(YCNOBHO BepTMKanbHbIM) noTokam. [o-
PVU3OHTANBHBIE MOTOKW BO3HWKAIOT U OT
ConHEYHOM CMCTEMBI, M OT MOBBIX ApYrnx
06beKToB, M OT Hac Toxe. Vx Habniopanm n
npod. MeilwkuH, v [. ne na Bapp v ap. U
ACTPOHOMWS HUHYTE HE “Hay4Hee" acTpo-
NOFMK — HE CYAMTE O Hell Mo XypHaim-
cram, nyGnukyiowmm “ropockonsl”. W
MONWTBE  OEWCTBMTENBHO  SAanfeTca
4aCTLI0 TEXHONOTMK paboTbl C "TOHKMMK™
arepruamm [9, 10]. W eca BcenenHan cta-
HOBWTCS EVHON N B3AWMOCBHA3aHHOM.

Meicnn, reHeprpyembie "Camoii BbICO-
KOOPraHu30aaHHon marepuen”, Takxe
ABNSAIOTCH IHEPreTUHECKMMW NOTOKaMM,
TMo6oi MHAMBWA MMEET 330aTKW YYBCTBU-
TENLHOCTH, NO3BONAIOLME M3BMpaTensHO
B3aMMOAEHCTBOBATE C SHEPreTHHecKuMm
MOTOKaMn pasnuHHoi “TonwwmHe!”. OgHa-
KO JANeKO He KaxXaelii MOXeT cpasy yrny-
6uTeCa B 06nactb "TOHKMX™ SHEpruh, He
[OCTUrHYB AOMKHON CTENEHW PasSBMTUA. A
OT HAcTOM4MBBIX "Hey4en” CHUCTeMHbI
AOMWHUCTPATOR YCTAHOBMA HAOEXHbIA
CEeTEBOW 3KpaH.

He TOABKO MLICASMKW, HO U CBOWMM MO-
BEAEHWEM BbICOKOOPraHM30BaHHas maTe-
pua (HabniopaTtens) cnocobHa reHepupo-
BaTh LUMPOKWUIA AWanasoH SHeprvii, ofHa-
KO MpW 3TOM OHW JOMkHB "paboTarts” Ha
6naro Becenennoi, 6biTb € Held B rapMo-
Hum. He 3abupancs B myBuHel penurnos-
HbIX YYEHWIA, 3aMETUM, HTO WMCTMHHBIA
CMbICN XWU3HW HabnaaTens sakno4aeTcs
B GeckopblcTHOM TBOpeHwu aobpa Ha
Gnaro paseutia BcenewHol, B TBOpHE-
CTBE, B WCMNONHEHWW COOTBETCTBYIOLLMX
npasun BHYTPEHHEN Mopanw, Heobxoom-
MbIX 15 NOsBNeHws B Hem ace Bonee
“ToHkMX" cnocoBHOCTEN K OnuCaHwio/
NOHWMaHWIO BCEro npoucxoasiero. U ato
[NeNCTBUTENLHO B3aWMOCER38HO C ero
XU3HLIO, MO0 TONBKO B ONPeneneHHoOM
"pexume” Habmopgarens "reHepupyet” v
Bo3BpauiaeT obpartHo Gonblue sHepriv,
TBOpP4ECTBO HE BO UM#A CNaebl, CocTpaga-
Hue, nobpora, cnocobHOCTL K camoro-
XepTeoaaHuio, noboeb K BnvxHemy aaloT
K04 K aTomy 3Hanumio, 06 atoMm, kcTarw,
Ham TOMKYIOT AaBHO — no4uTaiTe "XKutne
cesThiX”, Topy, KopaH, Hoebin 3aBeT.

O cBa3un

B 4act WHGOKOMMYHWUKALMOHHBIX
B33aMMOLENCTBMI BCe sicHO. Hapo nuils
YMETE TEHEPUPOBATL MOTOKM, A0CTAaTOM-
HbIE ans nepejayv HeoGxopmmoro obwe-
ma nHdopmaumn. K npumepy, ogHo neno
WHTYWLMSA, [Opyroe — SCHOBUAEHWE.

MEBED O — .oUTVd.

L]
L ]
L]
L ]
L]
L]
L]
L]
L ]
L]
L ]
L]
L]
L ]
L}
.
.
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L
L]
L]
L]
L ]
L]
L ]
L]
L]
L]
L
L]

0102 ‘L 5N Ouvd




"PAONO" — O CBA3MU

PAOMO Ne 1, 2010

Kaxgbiih matepmaneHelil 06bekT umeer
CBOM NEpCcOHanbHbIA "SHEPreTUYEeCcKuin
nopTpeTr” (Kop), CKNaabiEaIOWMIACH He
TONBLKO M3 3aN0OXEHHOW B HEro Nporpam-
Mbl, HO M U3 OCODEHHOCTEN NMPOXOXAEHUS
Yepe3 HEero aHepreTuHeckux Notokos. K
NpUMepy, LenvTens "BWOMT™ WMHOMBWAOY-
anbHYI0 3HEPrETUHECKYIO KapTUHY KaXao-
ro nNauweHTa, cKnaibBalowylocs U3 npe-
NOMNEHWA BEPTWKaNbHBIX NOTOKOEB B "Npo-
BremMHbIX” (HEONTUMANBHBIX AN NPOXOX-
[eHns) MecTax Tena naumeHta (Hanpw-
Mep, numdaTtuyeckmx yanax). U emy
6uiBaeT pocratoqHo doTorpadun.

O neBuTayum

Ons obuwero wecnefosanus 0GLEKTOB
80 BeeneHHo cyLuecTBYeT aHTeHHbIN Nof-
xon [11]. Oxasanocs, 4T0 GOpPMbI 1 CBOIR-
CTBa KOCMUYECKMX OOBLEKTOB BECEMA CXOf-
Hbl € POPMEMK U CBOMCTBAMW aHTEHH paz-
HbIX TWMOB: LUAPOBLIX, CMMPAMLHLIX, 3ep-
KaneHbiX. HO, paccMarpmeasn aHTeHHB! Kak
npeobpazoBaTteny 3Heprun, MOXHO no-
HATb, HTO MOF, YMEIOWWIA U3MEHATL KO3t~
PUUMEHT OTpaxXeHMA CBoeil "BCTPOEHHOW
@HTeHHbI" MO OTHOLEHWIO K 0coBo "ToH-
KAM" NOTOKaM, MOXET MEHATEL W Cuny rpa-
BUTALIUM.

O mawmHe BpemMeHm

B krure C. XokvHra [2] ecTb HayuHbli
3TIOA O Tpex "cTpenax BpeMeHn™: TepMo-
AVHaMWYECKOW — YKa3biBalowwein Hanpae-
NeHve BPEMEHW, B KOTOPOM HapacTaer
6ecnopauok (MnKM 3HTpONKMA); NCUXONOTU-
4ecKOM — B KOTOPOW OLUYLLAETCH X0 Bpe-
MEHW WM MOMHWUTCH MpoLwnoe, a He byay-
Liee; KOCMONOMMHECKON — B HanpasneHu1
pacluvpenus Beenernnoi. B Bmaymom Ha-
MU MUpe, Haxoaswemcs B ¢paze paclumpe-
HKs BoeneHHoN ¢ yBENMYMBAIOLLENCH 3H-
TpONWein, BCe TPW CTPENbl BPEMEHW [0MK-
Hbl BBITE HANPaBNEHB OAMHAKOBO. W ecnn
xoTs Gbl 0fiHa M3 cTpen Gbina Gbi Hanpas-
neHa B NPOTUBOTIONOXHYIO CTOPOHY, Mbl
cMornu Bbl, HanpyMmep, YBWaeTk, Kak co-
Gupaerca pasbutas qawka. OgHako npw
HanM4YMM 4enoBeKa-reHeparopa NOTOKOB
"TOHKMX" BHEPrviA, HaNPaBNEHHLIX B CTO-
POHY, NPOTUBOMNONOXHYIO HamnpasneHuio
pacwwupenws BeenenHoid, Mbl Mornv Gbi
MONY4MTE AOMONHNTENBHLIE KOCMONOTVHE-
CKYI0 W faxe TEpMOAWHAMWYECKYIO CTpe-
Nbi @pEMEHI, HanpaBNeHHbIE NPOTUE NCK-
XONOMMHECKOW CTpenkl. 3TO 03HaYaeT, YTo
NONY4MBLLUMIA JOCTYT K "TOHKUM™ SHEpruam
MoxeT yeuaeTs Gyaywee. [Npaespa, Bbings
Ha [IpYron SHEPreTUHECKWIA YPOBEHb.

O Bore

Kro-To nonxeH HanpaensTe BCE nep-
BUHHBLIE 3HEPreTUHecCKWe noTokw, HTobbI
nony4mTts ux obparHo B Gonee “TOHKOM"
suge. W aHoBe Hanpaewte Brepen. Jlo-
rM4HLIA OTBET MOXeT ObiTe TakuM — Abco-
nwoT, Bor unn, ecnn sam Gnvxe ¢uanka,
"cryctok 6ecKOHEeYHO OrpoMHON 3Hep-
mn”, THULMWMPOBAALLWIA CO30aHne Hallen
BceneHHo W, o4eHb MOXeT GbiTh, BCEX
Lpyrvix BcenenHbiX. B kaxxaom ua Hac ectb
Ero sactyua, kaxpblil U3 Hac nonyLYaeT oT
Hero widopmaumio. OH 3auHTepecoBaH B
pasevTuK Kaxporo ua Hac. Kyma womm,
yTobel Ero nyyiue noYyBCTBOBATL, NMOHAT-
HO — B AManaszoH 6eckoHeYHD “TOHKMX"

aHeprui, kak npwbnunautbea K Hemy,
W3BECTHO — pasevBatb B cebe dyyacTem-
TENLHOCTE K “TOHKUM™ SHepruamM, oTaasas
4acTe wx Teopuy. A BOT OTBETWUTL Ha
aonpoc, za4emM Emy 3710 6wino Hapo? —
O4EBWAHO, MOXHO ML Yepes cobecTBeH-
HBI HAKOMNEHHBIA ONbIT.

CobcreeHHo, Habmogartens v co3aaH
Borom Ans Toro, 4To6m Korga-HUbYab
camomy ctate Borom, gns yero cpaBHm-
TENLHO KOPOTKOWM 3EMHOM XM3HW (paBHON
TEXHUHECKOMY PECypCy OAHOIO M3 ero "rpy-
Obix" MaTeprankHLIX TEN) emy, pazyMeeTcs,
HENOCTATO4HO. Y HEro Apyroe, HeyHuHTO-
HMMOE BMECTMRMLLE Habopa HaKonneHHLIX
3HepIrvii Ha ropasao Gonee “TOHKOM” YpoB-
He. 3To v ecTb Ayla, cobupalowas cBoi
WHIVBUAYANBHBIA "IHEpreTMHecKun
onbIT”, KOTOpbiM TBOpEL|, COBEpPLUEHCTBYET
cebs u BeenenHyio. Halla xuaHs — nullb
“wrpa” Ha “rpybom” zemMHOM ypoBHe. W
HenoBeYeCTRO HAXOMAMTCH CerofHA B CBOE-
06pasHOM TYMWKE — OHO OPUEHTHPYETCH
HE Ha Te LEHHOCTW, bD HUKaK He MOXeT
NEPEHECT VX B CNEAYIOLLYIO XM3HB.

MruoBeHHOe aHepreTMHeckoe asammo-
newcreve nozsonser Emy Bcerga 6biTh
pSAoOM ¢ Hamk, a Ham — owywarte Ero
npucyTteTere. OH "noHvMaeT”™, rae He npo-
XOAWT NOTOK, K OKazwlBaeT nomowe. Tyaa,
rae NoToK HauyvHaeT npoxoauTe BhicTpee
(reHepupys "ToHkue" aHeprim), OH "cTa-
rMBaeT” HOBBIE NOTOKW. MMEHHO Tak npwu-
06peTaoT HeOBbIMHLIE CEOIMCTEA XpaMbl U
MonenkHebIe AoMa, Tak NORBNAKTCA "HAMO-
NeHHbie MecTa”, Tak cHucxopmt "Bnaro-
[aTh” Ha BEPYIOLLMX, KOTOPbLIE CMOFNW 4TO-
TO M3ameHuTs B cebe (npaepa, Haao cymeTs
obpaboTarts ary uHdopmaumio). M numenHo
TaK HEKOTOPLIM MCCNENOBaTENAM MpPUXO0-
OAT yHEeHbIe MBICAW.

OH roBopwvT ¢ HaMw, OTBEYas Ha HaLUW
BONPOCH M CTUMYAMPYR HAC K 3aaHuio
HOBBIX — 3TOT WHPOPMALIMOHHLIA asaun-
MooBMeH Toxe BeaeT cobeceqHWKoB K
Gonee "TOHKUM™ B3aUMOLENCTansaM.

C apyroi ctopoHbl, Mbl 0Gnagaem Kon-
NEKTUBHOW CMNOM, AZI0LLEN HAM BO3MOX-
HOCTh M3MEHUTE Byaywee. [ymas u 3a60-
THCb O APYTWX B TEKYLLEH XW3HW, Mbl YEE-
NWHMBaEM CUNYy, KOTOPas OaHaxab NoMo-
*EeT Ham caenaTbk Mup opyriMm. Keantoeas
duanka, KeTath, SaeT HaM A3bLIK, C NOMO-
LWbIO KOTOPOTO 378 APEBHSAS TEXHONOTUA
6yner oGusAcHeHa.

O cMbicne XU3Hu

Ml npespallaeM Haww ayww nubo B
yacTuuy BcenenHo#, 4TO paetcs Ham B
Harpagy s3a Hawy WHOMBUOAYaNnbHOCTh,
nubo B cywecTBoBaHWe, OTOENLHOE OT
Bora. W 3pece y Hac (To ecTb Ha Halliem
3eMHOM nnaxe) ecTb BbIbop. Halwa "mecT-
Has" 3apaqa B TOM, 4TODB COBEPLUEHCTBO-
BATLCA KAK NUMHOCTH, TOIAAa Mbl 0DpaTuMcs
k focnoay, Torpa Hala ayla v Hawa uHam-
BUOYaNLHOCTb BOCCOEAMHATCH C© HUM. Bol
cnpocute, 3asem? Cnpocute y Hero
caMv — Beab faepbk OTKpbiTa. Kak? —
Wwmre, v obpsalumre.

O 6yaywem

EcTk cToMKoe ybexaeHue, 4TO AoCcTH-
WEHWS/A0rMaThl HaYKV Vi IOrMaTsl/[ocTu-
KEHWMA PENUruK MOMyT CTPOWUTLCH MO
opHol cucteme. OHa v dusnyeckas, n an-
XMMU4ECKan, u nudaropeickas, u eBpei-

CKaf, U XPUCTMAHCKanA, U MyCynbMaHcKasn,
v BynomcTcekan. ErvnTade 3anoxvnm ee B
CBOM NMupamuabl, Mudarop esipasun ee B
umdpax, HeloTon — B Mexauwke, DAHLL-
TEWH — B TEOPMKM OTHOCUTENLHOCTH, My-
xammen, — B Kopawe, [aytama Byopna — 8
cpeamHHOM nytw, Mincyc — & HaropHoi
nponoseaw. Bo3aMOXHO, OfHW MLLYT K Hell
KIOY UMW HE PeLUaKTCH ero MNOAHATh, a
OpYrve 3ToT K04 A0 CUX NOP NPRYYT Wk
naeHo yTepsanu. Cve He cyTs BaXHo — 31a
cUCTEMa NOCTOMHA panbHeirlux pas-
MbILLNEHWIA. M 3peck CKPLIT ONPOMHBINA
noTeHuwan ana 6yaywero passuMTua M
HAYKW, W YenoBevecTsa. Ho 4enoee4ecTso
[OMKHO Y4TO-TO U3MEHUTEL B cebe...

Bot WMucyc, x npumepy, ckasan, 4to
MPWLLIEN UCMONHWTE 3aKOH, @ HE YCTPaHUTL
ero. Moyemy? MNoTomy 4To 3akoHs Mowces
PErynMpoBany nylls BHELLHEE NoBeneHne
denoseka-Habniopatens Ges yd4era BHyT-
peHHeRn Mopanu (EcAv TONBKO NOCNEeaH!s
HE OTpaxanack Ha nepeom). Mwccus

3AKMOHANACE B TOM, YTODBI ABUTL
NIOASM BHYTPEHHIOI MOpanb, & 3aTeMm
COBCTBEHHBIM MPUMEPOM HaYHUTB MX PYKO-
BOACTBOBATLECS €10. ApyrMmn CnoBamMu, OH
YKa3an nioasm Myt K 0BpeTeHuio "ToHKuX"
3HEPIWIA, W KOrma-Hbyab Kax LI U3 Hac
[ONXeH AOCTWIHYTL COBEPLUEHCTEa Xpue-
Ta. Mocne atoro mui BepHemen K locnoay u
cTaHeM eauHbl ¢ HWM — cTonk xe coeep-
LUEHHBI, KaK ckazan XpucToc, ckonk u OTey,
Haw Ha Hebecax [12]. Bnpouem, sto
"NOXMTCA” Ha NPUMBEOEHHWIO abille Gu3aKn-
4Yeckyo Mogens BecenenHoin, Pazymeetcs,
3TO [aneko He Bce, BeAb Mbl eLue 06 o4eHb
W O4€Hb MHOTOM HE NMOroBOpunu.

Yro panswe? Nymaitre, pasMeilLnainTe,
TBOpWTE U ewle pas aymaire. Mlioboe TBOp-
yecTeo GoxecTeeHHo. W octaeste nionei,
KOTOpbiM "pa3 v HaBCerga Bce ficHO™, Ha-
€0MHE CO CA0UMK MBICTIRMUW O "mxeHaykax”.
Beas nBept HE 38KpbITa HA A8 KOrO...
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HALUA KOHCYJIbTALUUA

2003, N2 1, c. 36, 37.
MevaTnas nnaTa BTOPOro yCTPoiCTEAa.

YepTex BOSMOXHOIO aapwaHTa neyart-
HOW nnaTtel npeacrasned Ha puc. 1. Kpo-
Me [eTanen YyCTpoicTBa, Ha Heil pasme-
wieHs! aneMenTsl DA1, C35, C36 crabunmn-
3aTOpa HanpPsHKEHUR NMTaHWA (MX Hymepa-
UMs MPOAOMXaeT Ha4aTylo Ha puc. 2 B
cTatbe). Agpeca Y NVHWA SNEKTPUHEeCKon
CBA3N, VaOyLWmX OT Buisogos 1—8, 16—23
Mukpocxemsl DD2, ykaszaWsl He non-
HOCTHIO, MO3TOMY, Hanpwmep, aapec "K
X1" cnepyer untare: "K X1, C1, C16, SA1™;

"KX3" —"KX3,C2,C17,SAZ" nT A.
Pene K1 — P3C9, peavcropsl — MIIT,
koHpexcatopel — K10-17 (C32, C34),
K52-1 (C31) v cepumn TK dupmbl Jamicon
{C33, C35, C36, emkocTb nBYX NOCNEOHUX —
2200 MkD, HOMUHANBHOE HaNpPaXeHne —
16 B). Konpencatops C37—C40 (KM
emkocTeio 0,047—0,1 Mkd) — Bnokwmpo-
BO4YHBIE B LIENSX MUTaHWUA MUKDOCXEM.
Mwukpocxema DA1 — KP142EH5A. lNo-
CKONLKY NpW axofgHom Hanpsxennn 12 B
Ha Hen paccewsaetca okono 2,5 Br, ee
HeobxogumMo cHabawTe TENNOOTEOOOM.
Y106bl YMEHLLUWTE PaccenaaeMyro MOLLL-
HOCTb, MOXHO MNOHW3UTE BXOOHOE Hanps-
xenue o 8...8,5 B (ons HanexHoro cpa-
BHaTeiBaHnA pene 3Toro arnonHe JocTaroy-
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HO), 4TO COOTBETCTBYET NEPEMEHHOMY Ha-
NPSXEHWIO HA BTOPUHHON 0BMOTKE TpaHc-
dhopmaTopa nuTaHus okono 7 B.

YPAKORB A. TepmocTar ans “Tenneix
nonos”. — Paauo, 2006, Ne 6, c. 43,
44.

MNeuaTHan nnava.
YeTpoiicTeo cobupaloT Ha nnate, uaro-

TOBNREHHON B COOTBETCTBUM C puc. 2. Pe-
aucTopet — MIT, konpeHcatop C1 — KM

oo Kebe BK1 m@  OBupst
22 ksp1-se3 B 2 1479 % [
[ A d 4 44 dBoxon

o‘lI 16‘ oiI 1164 o1 14c
o ] oo o
o Io o oo o
o |[HGio © [mo o HG3 0
cI oo oo o R14
o oo oo [¢]
o7 Iao o] Boc o7 BEo
i ©
Puc. 2
OBPATUTE BHUMAHUE

BYTOB A. CeeTo38yKOBOWH CHrHANM-
3aTop NpoBanoB CeTeBoro Hanpsxe-
Hus. — Pagwo, 2009, Ne 5, c. 36 (pe-
Baktop — A. Jonrui).

HomuHansHoe ConpoTHB/IEHUE pEe3nC-
ropa R9 — 5, 1 MOm.

HBIF CHUrHanu3aTop.
Ne 7,c. 59, 6‘0(p9.aaxmp —A .&cmmﬁ)

B Texkcre Ha ¢. 60 ( 1-8 KONIoHKE, KOHeL
Broporo ab3aua) BMecTo cros "...korga
SUCO OTKPLIBAHMA OBEPK NMpeBbickT 18,
3anATas BHOBL NOrACHET" CNeayeT YuTaTh!
"... KOr4a Y1cno oTkpeisaHuid OBepy npe-
BeicuT 19, 3anATan He noracHer”.

Penaxrop — B. ®ponoe, rpagika — B. Qponos
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o Otaen pexnamyt mypHana «Paguo»
ten.: 608 9945, Ten./daxc: 608 7713
advert@radio.ru
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[JOCKA ObbABJIEHH

NOPTATUBHbIH OCLUJIIOrPAG-MYJIbTUMETP

AKMN-4113/1

B crtatbe paccMaTrpuBaeTCs OOMH U3 YEeTbIPEX HOBLIX LMpPOBLIX
ocyunnorpagor cepun 4113 (AKUN™), oTBevamowmx KpMTEpHsIM
KOMNaKTHOCTH, NNPON3BOAMTENLHOCTH M AOCTYNHOM LeHsl. [TokazaHsl
KOHCTPYKTUBHbIe ocobenHocTu AKMIN-4113/1, ero Texuuyecxue
XapakrepucTUKkU U MHOroQYHKLMOHANbHOCTb.

OBbIA NOPTATMBHLIA ocumnnorpad

AKWMIM-4113/1 (pmc. 1) npeacrae-
nsetT cobow npuMep COBPEMEHHOro
WHXEHEePHOro Awu3aiHa, BeINONHEHHOro C
MPUMEHEHWEM NEPENOBON 3NeMEeHTHOW
6336l M BBLICOKOKEYECTBEHHLIX Marepwa-
no.. Mo $YHKLMOHANBHOCTH 3TO — KOM-
GuHMpoBaHHLIin Npubop "2 B 17 (Ckon-
METp), CoNeTawmii B cebe BOZMOXHOCTH
JBYXKaHANEHOIO LMPOBOro 3anoMuHaK-
wero ocumnnorpadga v MynsTUMeTpa.

Undpoaoin  ocumnnorpad
peanuzosaH Ha 6ase B-OutHoro
ALIN ¢ nonocoil nponyckanns
60 MINy »n sacToToin puckpeTw-
saumm 150 My B peansHOM
Bpemenn. MNpn HeobxoguMocTn
MOXeT BbiTb BKIKOYEHA 3KBMBA-
NEHTHaR 4YacToTa AWCKpeTu3a-
umu (50 My ons nepuogumye-
ckoro curHana). Koadbduunenr
OTK/IOHEHWA K2XO0ro M3 KaHa-
NOB BEPTUKENLHOrO OTKNOHE-
HWA pEerynupyeTca B npegenax
or 10 mB/gen mo 50 B/pen.
3Havenun koadduumenTa pas- |

BLIBOAA PE3YNLTATOB, KYPCOPHBLIE NaMepe-
HUR AU, AT (BknoHas UHTENNEKTYanbHLIA
pexum Crexenne — Ha pue. 2). O6ueMm
namsaTu coctaenset 16 kbant Ha kanan
(32 kBaiT — npw o6LeaMHEeHUW KaHanos).

Peaynutathl aBTomMammHeckvux uamepe-
HWMIA OTOBPAXAIOTCA B HKXXHEN YacTw SKpa-
Ha (0QHOBPEMEHHO [0 TPex NapameTpos).
B craHpapTHOE MEHI0 8BTOM3MEPEHUIA N0-
BaBneHb U3MEPEHWs BPEMEHHLIX WHTEp-
Banoe mMexay curHanamu (Delay), nocry-
naroLmmMm Ha BXoAL! kKaHanoe 1w 2. MNMpeny-
CMOTPEHE CUHXPOHW3ALMA: Mo (ppoHTy, No
ANUTENBHOCTK, NonepemMeHHo/ALT, B cTap-
LMX MOAENnsX AOMONHUTENEHO — MO Kpy-
TMaHe dpoHTa/cpesa (epeMeHn HapacrTa-
HWRA/Cnaga).

DyHKUMA ponyckoBoro kouTpons "To-
pex/He rogeH” nNo3BONsET oTCnexusarh
M3MEHEHWS CUIrHanoa WMCXOoOs W3 Toro,
HaxoOwuTCs CUIHAN BHYTPW 3a0aHHON Mac-
K1 (FOAEH) Mnu BEIXOAMT 38 NMMWTUPOBAH-
HBIE Npenentl (He rogex).

nei Hactpoek. BoamoxHocTv Matemartwn-
HECKWX onepaumin ¢ ocuMnnorpaMmMamMm m
npeobpasosanve curHana exmoyator Brd
{4acToTHLIN aHanus), a Takxe QyHKLWM:
CymMma, pasHOCTL, NepeMHOXeHVe, nene-
HWE, MHEEPCHA EXOOHOTO CUrHana.

B pexmme Mynesrimerp obecneuvsaet-
csl M3MepeHve Hanpsxenunsa (1o ~600 B/=
=800 B), NOCTOAHHOO W NEPEMEHHOO TOKA
(ao 10 A), conpotvenenws (no 60 MOM),
emkocTv (0o 400 Mk®D), Nnpo3BoHKa Lenw,
NpoBepKa Anoaos (TecT p-Nn), MakcUMans-
Han MHOVKaLMA undposoi Lukans — "6000".
Ons W3MEPEHVA TOKa MCTIONL3YIOT pasHe-
CeHHLIE BXOAbl "MA™ 1 "A", 410 NO3EBONRET
BLINONHATL HENOCPEACTBEHHBIE M3MEpeHs
Bonblumnx TokoB Ge3 HeobxoaMMoc noa-
KITFOHEHWS LUYHTVPYIOLLIErO CONPOTUBIIEHNS.

Ans AMCTaHLUMOHHOTO YNpaBneHns w
CoxpaHeHwns faHHbX Ha GOKoBOWM nadenv
Kopnyca npefycMoTpeHbl ABa paswema:
Ans conpsxeHus ¢ MK v gns nogkniosexms
USB-flash ans coxparerms vHdopmaLm
HM3MEDEHWNIA.

JAucTtaHumonHoe ynpasnexwe AKWUI-
4113/1 obecneuveaeT nporpaMma, KOTo-
pas MMEEeT NoAAERHKY HE TONBKO PEeXu-
ma Ocymniorpag, Ho U HacTPOWKW Npw-
Gopa B pexwme Mynstumerp: otobpaxe-
HWE 3KpaHa W BbiBoA AaHHbiX. [Mpo-
rpaMmHoe obecnedexdve nonaep-
xumeaet paboty ¢ OC Windows
2000, XP v Vista. daitn NO abino-
xeH B ceobopgHOM poctyne anst
CKa4yvMBaHWs Ha calTe NocTaelmKa
{(www.prist.ru — pasgen TexHv4e-
cKoW nogaepxku). Paamep daina
NpumepHo paseH 3 Mbaiar.

BaxHoe [OCTOWMHCTBO HOBOW
CEPUM — MONHOCTBIO NOKanwu3o-
BaHHEIA BHYTPEHHWIA uMHTepdeiic,
lMpubop WMEET BLICOKOKOHTPACT-
HbiA useTHo XK awcnnein (TFT,
Avarosans — 14,5 cm npw paspe-
wenun 240x320 Toyek) ¢ LED-nop-
CBETKOM.

B koMnnekT nocrtaeku BXOAST
Lynbl MynsTUMeTpa (2 W), npob-
HWKK ocumnnorpada x1/x10 (2 wr),
kabens USB, agantep nvtaHws
Hanpsbkeswem 220 B, MArkwin kenc
ANs TPaHCNOPTUPOBKW, PYKOBOA-
CTBO no skcnnyaraumu. Mpubopt

BEpTKM — B  WHTEpBane
5 He/pen... 1000 c/aen.

JIononHUTENEHBIE BO3MOXHOCTH M 0CO-
6eHHOCTM NPUBOPOB: BCTPOEHHLIH Kanwb-
patop 1 k'Y, pexwum X-Y, pexvimM monycko-
BOro Tecta no wabnony (Mask), nokaapo-
Eble pervcrpaumm oCLUMNNorpamMm (3annce
v BocnpouaeeneHwe no 1000 kagpoe ©
perynmpyemoil CkopocTeio). HosuHku
KOMMNakTHbI, MMEIOT Manylo maccy (okono
1,2 Kr € YCTaHOBNEHHBIM 8KKYMYNATOPOM),
yaobHe! B paboTte v Coaepxart B KoMnnekx-
TE MOCTaBkK BCe Heobxonowmbie NpuHAL-
NexHOCTH OnA skcnnyatauvn. Hanwuwe
GarapeiHoro NUTaHWA C PECYPCOM rapaH-
TMpOBaHHOW paboTel He meHee 6 4 (1)
oBecneynT aBTOHOMHOE NPUMEHEeHWe
ocumnnorpada B NONEBbLIX YCNOansx.

B pexwme Ocuwmnnorpag dyHKumo-
HANLHOCTL W USMEPWUTENBHLIE PECYPCH!
XapakTepuayloTes CReaylowmmMn napa-
MeTpamu: 22 anaa aBTOMaTUYECKMX 3me-

peHuii C a03MOXHOCTEK TabawyHOro

dyHkuva umdpoBoro perwcTpatopa
obecneynsaeT 3anMcb OCLMNANOrPamMm
EXOAHBIX curHanoa. Pervctpartop noseo-
NAET 3anmcaTth "OLICTPLIE™ CUIHaNLL U Mef-
NEeHHO VX BOCMPOM3BECTM WM 3anuvcatb
"meanerHeie” (oo 1000 ¢) curHans v B
panbHeiwem BbLICTpO UX BOCNPOM3BECTW,
[uranasoH perynupoBoK CKOPOCTH PErvCT-
paumMm (pexum "sanwvck/aocnpowssene-
Hue") ot 1 kaap/10 Mc — ans "BeiCTpbIX”
vnu BY cwruanos go 1 kanp/20 ¢ — ans
"MeaneHHbIX” CUIHANOB WMNKW [OCTATOYHO
CTaTUYHBIX NPOUECCOB (NO YMONYaHW
ckopocTe 3ammcy 1 kagp/100 mc).

BcTpoenHbid wactotomep no ebiGopy
MOXET (YHKLMOHUPOBaTE B pexuMe wna-
MEPEHWA YacTOThl BXOAHOrO cwrHana
(norpewrocts 0,01 %) wnv B pexume
CHETUYMKE YwWcna UMMNYNBCOE C BO3MOX-
HOCTBLIO PY4HOI OCTaHoBKW KM Bo306HOane-
HUA cyeTa. BHyTpeHHaa namaTe (3anvce u
abizoB) — 15 ocumnnorpamm v 15 npogu-

VMMEIOT YHWaepcansHoe NMTaHMe oT agan-
Tepa/3apsaaHoro YCTPoMCTEa HanpsKeHu-
em ~220 B/ 50 Ny (Bbxopn — 8,5 B nocr,,
1.5 A) wnm oT akkyMynaTopHo# Li-ion GaTa-
peu (7,4 B emkocTeio 3500 MAN). Fapax-
TUA Ha npubop — 1 roa.

LLInpokuii nepeyeHb TEXHMHECKUX a03-
MOXHOCTEN, (YHKLMOHANBHLIX PEXMMOB
W NONb30BATENBCKWUX HACTPOEK NO3aonaer
WCNONL30BaTE ocuvnnorpadbl B TaKMx
obnacTsix, Kak cepBucHoe oBonyxveadve,
TEXHU4ECKas 3KcnnyaTaums, OWardocTrKa
W PEMOHT, @ TaKxke Ona apyrux wamepu-
TENbHBLIX 3334 N TEXHUHECKWX MPURoXEe-
HWIA ¢ cuUrHanamw B nonoce Ao 60 My,

lMoapoGusie Texunveckne Xapaxre-
pHCTHKH npulopoB MOXHO HadATH wa
caite <WWW. prist.ru>. Kowcyns-
TSUHK N0 BONPOCEM MIAMEPHTONBHOW
TEXHURN — no Ten, (4985) 777-55-91 n
no e-mail <info@prist.com>,




JIAMNOBbIE PAANONPUEMHUKH e o~
U PAANOJILI NTPOU3BOACTBA 1960-1969 rr.

FlamnoBsii paguonpreMHIK,
1961r., r. XapuKoB.

o
o aklia
Namnogas paguona, 1962r.,
r. Pura (o6nenwHenne VEF).

Namnosas paawona, 1960r., r. Bepack.
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Ocuunnorpagp-mynbTUMeTp
AKUN-4113 /1

OCUWNNOIrPAQ®:
2 kaHana, nonoca nponyckanua 60 My
Yacrora guckpetmsauny: go 150 MIy,
JKBUBaJIEHTHAR HacToTa AUCKpeTusaum ao 50 Ty Ons Bcex Mopgenen

OnuHa namsti 16 KB Ha kanan (32 kB npu 06beVvHeHMK KaHanos)

AstomaTyeckue (22 napamerpa OfHOBPEMEHHO) 1 KypcopHbie u3mepeHus AU, AT (BKiiouas pexiim «criexxeHren)
Maremartuka: BINO, +, -, x, /

BHyTpeHHsn namsTe: A0 15 ocuunnorpamm U npoguner HacTpoek (3anucs 1 BLI30B)

CuHxpoHV3aums: No PPOHTY, NO ANUTENBHOCTA, NonepeMeHHO/ALT

Pexxum X-Y, ponyckosbin Tect no wabnowny (Mask)

Mokaaposas peructpaumuy ocumnnorpamm (3anuce U BocnpousseaeHue Ao 1000 KagpoB ¢ perynvpyemon CkopocTsio)
MYJNbTUMETP:

M3MEpeH1e HaNPsXXeHWn, TOKa, CONPOTUBNEHUS, EMKOCTM, NPO3BOHKA LIENK, NpOBEpKa AUO[0B
KoMnakTHOe 1cnofiHeHve: OTAESbHbIE KNABULLIKM LN KaX40ro KaHana (ycuneHue),

pa3BepTKa, CUCTEMbBI CUHXPOHU3ALIMK, MYNETUMETPa
AsToHOMHOEe BaTapeiHoe NuTaHve (no 6 Yacos), useTHOM 14,5 cm XK-aucnnei

Wutepcpericei: USB 2.0 (onuuonanbHo: RS-323, LAN), uHterpupyeTtcs ¢ Labview\ VB\VC
Moppepxka noaknoyeHns USB- flash




