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B mMapTOBCKOM HOMEPE XypHana 3a 3707 rof pegakuus obbasuna
KOHKYPC Ha pa3paboTky YCTPOWCTB, KOTOPLIE MOXHO cobpaTh 13 ae-
Tanemn snekTPoHHOro koHcTpykTopa "3HATOK LLkona”. 311 ycTpoii-
CTBA [O0J/KHbI OTIMHATECA OT YXKEe ONWCaHHBLIX B KHWrax, npunarae-
Mbix K HaBopam. B pegakuuio Havanm noctynaTte nepebie paspabot-
Ku. C OHOW M3 HUX Mbl CErOAHA 3HAKOMWUM Halumx Yutatenen. YIO
3NEeMEHTOB Ha CXeMe NpeanaraemMoro ycTpoWcTea OTNr4aloTes OT
MPUHSATLIX B XYPHAIE 1 NPUBEEHbI B COOTEETCTBUM C 0603HAYeHUs-
MW B KHUrax K aTum Habopam. HYucna B NpaMoyronsHuKax — rnopsp-
KOBbLIE HOMEPE 3NEMEHTOB 3NEKTPOHHbIX KOHCTPYKTOpoB "3HATOK
LLikona", undpbl B OKPYXHOCTAX — HOMEpPA CNOER, B KOTOPLIX yCTa-
HOBMEHBLI 3TU 3NEMEHTHI.
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PapuwonpuemHuk pauanasoHa FM ¢ perynupyemoi
rPOMKOCTLIO ¥ MHAUKATOPaMy BK/HOHEHUR, NPUHUMaAEMOro
AnanasoHa u HanpsXeHns NCTOYHUKA NUTaHUA

H. UBETKOB, r. MockBa

Mpu BKNOYEHUM NUTAHUA 3aropPaeTcs CBETOANOM 3€/EHOro LUBeTa CBeYEHUA, MHAULMPYIOLWWIA NoJaYy Hanps-
XEHWA Ha paanonpUeMHUK, a Ha CeMU3NTIEMEHTHOM MHANKATOPE BbiICBEYMBAETCS naTtuHckasn Oykea F, curHanmau-
pyioLias o ToMm, 4TO paguonpuemHuk paboraer B ananasoHe FM.

Ecnu anemMeHTbl NUTaHng "ceexue”, CTpesnka rajibBaHOMeTpa OTKIIOHUTCS Y4yThb Aanblue OTMeTkU B, dhakTu4ecku
nokasbiBasi HanpspkeHue nutaHua. Ecnu xe cTpenka ranbBaHoOMeTpa He AoXoauT Ao undpsl 6, 3neMeHTsl Ppasg
OUANCH U UX HeEOBX0AUMO 3aMEHUTb
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ATP-4 130
ATP-9701 503 ATP-4302

. BALIA USB-JIABOPATOPUS ih AKTAKOM®

Y meransro Ha www.eliks.ru

LIM®OPOBLIE 3AMOMUHAIOLLVE © @
OCLIITTOT PADLI

ACK-3106/3107

= Ouckpetwsauun 10 MTy/100 Mry
» 2 kaxana (ACK-3106)

4 kaHana (ACK-3107)
= MNonoca nponyckaxws 100 My

Mpubop BeINONHEH B BUAE NpucTaBkm K MK
(4yepes USB 1.1, LPT-EPP)
» KoathhmuMeHT OTKNOHEHA
ot 2 mB/pen. po 10 B/gen.
« Paaseprka 10 He/gen... 100 4/pen.
« Pexximer paboTel: aBToKoNe6aTensHblil,
WAYLLWA, OAHOKPATHBINA, camonucel|

WMM NPOrPAMMUPYEMBIE HATPY3KU

Y peranbro Ha www.aktakom.ru

ATH-8030/8035 I»AKTAKOM"®
= Buicokoe paapewenue 1 MB/0,1 mA « VFD- guenneit
= [ICKPETHOCTh YCTAHOBKW NapameTpoB * Pe)ximbl paBoThl HArpysKm:
Harpyaku 1 MB/0,1 MA/0,001 Om CTAaBUNM3ALNA HANPAMEHMA HA HATPY3KE,
* BbIX0gHbIE NAPaMETPbI HATDYaKi: CTAbMNN3LMA TOKA HATPY3KH,

Hanpsxenue 0 B...120 B/500 B,
Tou £ ek 15 N A woiuioe 960 By CcTabunu3auns cONpOTUBNEHNA HATPY3KK

WWN' OCLMNNOrPA®bI © Tektronix

Y meransro Ha www.eliks.ru

LWOPOBLIE OCL:]MHHOFPAGJI:I CEPWW TDS3000B
C TEXHONOIMMEW «LUIMPPOBOIO ®OCDOPA»
+2...4 kanana * ABTOM3MepeHWE 25 napameTpos
» Monoca nponyckauua: 100, 200,  + @YHKUMOHANLHBIE MOAYNK
300, 400, 500 w 600 Mry » MowHbI# Ha60p PEXMMOB CHHXPOHU3ALMK
= BcTpoeHHbIi cnekTpoaHanusatop - erektuposaxue aHomanui WaveAlert™

NAAJIbHOE O6O0PYAOBAHUE

geransHo Ha www.aktakom.ru

MHOIO®YHKLUWOHATIEHAA

BECTEHEBBIE CBETUJTEHUKW PEMOHTHAS CTAHLIUS
ATP-6257/6457 ISAKTAKOM®  ATP_4302 A i\ AKTAKOM®
= OnTuyeckan cuna 5 D, gon. nunaa 12D _
P o 5015 i
« [aBbapuThl OCBETMTENLHOTO GNOKA « [IManG30H TEMNGpATYp

B [EMOHTAXHOTO KaHana 380-480 °C

£s AxtucTaThieckan 3awura * Maitka ropA<MM B03RYXOM

ACK-21102

ACK-21103
ACK-21100

: BATTMETPbI AHAIM3ATOPbI NONSA TECTEPbI LCR-METPbI
l-J OMMETPbI TOKOBBIE KNEWN TEPMOMETPbI RATHUKM
- FEHEPATOPbI MYNIbTUMETPb YACTOTOMEPB! WHCTPYMEHT

KOHTPOJIbHO-USMEPUTENBHBLIE NPUNBEOPHI

PAOVNOMOHTAXXHOE OBOPYOBAHUE
MPOMBbILLUNTEHHAA MEBENb

OBO BCEX MOQENSIX
U NogPOBHEE
HA www.eliks.ru

ATH-1237

ACK-4106

ATH-3232

ATH-2232  ATH-8035

ATH-8030 TDS-3000B
WWW” AHAJIOMOBbIE OCLIMNNOIrPA®bI

AeransHo Ha www.aktakom.ru

S AKTAKOM®
© ACK-21100 : 4 kawana, nonoca 100 Mry, KYPCOpHbIE M3MEPEHHA, 3af1epXKKa
Pa3BEpTKM, ABTOCMHXDOHU3ALMS, YaCTOTOMED, MHKDONPOLIECCOPHOE ynpasneHue

© ACK-21102 : 2 xanana, nonoca 100 MrL, aBTOCHHXDOHU3ALIS, 3A08PKKA
Pa3BEPTKM, HACTOTOMED, MUKPOMNPOLIECCOPHOE yNpaBneH1e

© ACK-21103 : 2 xanana, nonoca 100 My, KypcopHbie u3MepeHus,
ABTOCMHXPOHM3ALIUS, 32/1BPXKKA PA3BEPTKM, HACTOTOMED, MUKPOMPOLIECCOPHOE YTIPABNeHIe

AHANOIOBbIE NICTOYHUKW NUTAHUA
AeraneHo Ha www.aktakom.ru
ATH-3232 DanTakon®  ATH4235 AKTAKOM®

4K
« Kon-8o kaHanos: 3 A

+ BrixonHoe Hanpsxenue: 0.. .30 Bx 2
= BuixoaHoe Hanpsxenme: 0..30 B x 2 « BbixoHo# Tox: 0...5 A x 2
* BoixogHoi Tok: 0.5 Ax 2

« [182 OrpaHn4eHHo perynipyemblx KaHana:
= TpeTuit kaHan ukcupoBaHHuir: 5B/ 3 A Iy ATy

3..65B3An8..15B1A
ATH-2232 I\ AKTAKOM® ATH-1237 I» AKTAKDM®
« 2 KaHana

* 1 KaHan
* BuixogHoe HanpskeHue: 0...30 Bx 2 * BoixogHoe Hanpskenue: 0...30 B
« BoixopHoi Tok: 0...20 Ax 2

* BuixopgHoit Tok: 0...20 A

WWW NPOMbILUNEHHAS! MEBEJIb i\ AKTAKOM®

Bce Mogenu Ha www.aktakom.ru
CTOJbl CNECAPS-CBOPLLVKA .
N MOHTAXXHUKA AMNMAPATYPBI, YINMOBOW CTON

[T heees0 APM-4350/4320/4310 APM-4550/

» CTOnewwH1La 4520/4510
i [ 'l__
1, l' = |

150/120/100x B0 €M . Cronpunmya

» OcBetlierve, Gniokw POSETOK  150/120/100 x 80 cm
B ]
APM-4550

APM-6420/6410  *[iBe nonku Han
« Tonka s CTonewu CTONBUHULBH,

120/100 x 30 cu
* Bnok po3eTok

APM-4350

«3NIUKC»: 115211, Mockea, Kawmpckoe wocce, gom 57, kopnyc 5
Ten.: (495) 781 4969 (mHorokaH.), 344 9765, 344 9766; chakc 344 9810 E-mail: eliks-tm

@ O6opypnoBaHue BKn04eHo B FocpeecTp cpepcTs _: CTB |
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B. Mukknes. RESC — CTYAEHYECKOE BPATCTBOCHABAH . .. ....cvvvvnnn. 64
B. Bacunswes. YCUJTUMTENb MOLWLHOCTK AMANAIOHA 2 METPA . AR 65
A. Temepes. MPOCTOW NPMEMHWE KOPOTKOBONIHOBMEKA. . ....... .. ..... 66
. Barro. KOMMYTATOP PABOYUX MECT JU151 KOEKTMBHOM
FAIMOETREHLEAN . . . . i e e e e sy e 3 . T 68
YKOPOYEHHBIE AHTEHHbBI — MMONb U EFHWA . . . . .. s e 73
A. Fonsiluko. KOHBEPTEHLMS B TENEKOME ....74

HALLIA KOHCYNBTALUWA (c. 54). Ha knuxnoi nonke (c. 29). O6men onwitom (c. 43).
LOCKA OBBLABNEHWMA (c. 1, 3, 9, 13, 22, 25, 32, 39, 42, 43, 77—80).

Ha naweii o6noxke 50 neT Hasag, — HalW OTKNMKK HA BENWMYAMLLIEE AOCTVXEHWE TBOPHECKOA MEICTM (CM. CTATLIO Ha. C. 4).

L=
FEHEPATOP ®UKCUPOBAHHbIX YACTOT U HACTOTOMEP
qHTAHTE COTOBbIW TENIEQOH — BOJILTMETP U OCLUIIJIOrPAD

B CJIEﬂY]OH_];EM 3NEKTPOHHbIA KAMEPTOH-METPOHOM

ABTOMAT CBETOBbIX 3®®DEKTOB

§ 5 (0% 8 D 2 D3l BLIMUCUTENb KCB-METPA

Tupax xypnana «Paguo» Ne 9 caaH B OAO «PocneuyaTtb» gna paccbeinkv nognucyvkam 04.09.2007 r.
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“PRAMONKEUTENL "~ PRAMOSROHT — PAAHD" XKYPHAN

“Radio” is monthly publication on audio, video,
computers, home electronics and telecommunication

YYPEOUTENDb U UBOATENL: PEOAKLIMSA XYPHANA «PAOWO»
3apervcTpyposaH Komuretom PD no nesatn 21 mapra 1995
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Mpynna patoTe ¢ nucbmamm — (495) 207-08-48
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NMoanucka u npogaxa — (495) 207-77-28
Byxrantepus — (495) 207-87-39
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MoanNUCHOK MHABKC:
no katanory «Pocnesatns — 70772;
no karanory Ynpasnenus denepansHoil NoyToBOK ceRan — 89032,

3a copepxaHve PeknaMHoro o6bABNEHNA OTBETCTBEHHOCTL HECET
peknamogarens.

3a OpUrMHaNBHOCTL M COAEPXKaHWE CTaTbW OTBETCTEBEHHOCTL HECET aBTop.

Pepakuma He HECET OTBETCTBEHHOCTH 38 BO3MOXHLIE HEraTHBHLIE NOCNeOCT-
BUA WCNONb30BaHWA OnyGIIMKOBaHHbIX MATEPUANOB, HO NPUHUMAET MEPHI M0 UC-
KIHOHEHMIO OLWMBOK W ONEYaTok.

B cnyyae npuema pykonucu k nyGnukaumm pefakums craBut ob STOM B U3Be-
CTHOCTEL aaTtopa. Mpu 3ToM Pefakums NoMyYaeT MCKIDYUTENLHOE NPABo Ha pac-
NPOCTPaHEHNE MPUHATOrO NPOUSBEAEHUN, BKIIDYAR ero nyGnukalmm B XypHane
«Pafnos, Ha MHTERPHET-CTPaHKMUax xypHana, CD uniu MHeIM 0BpasomMm.

ABTOPCKOE BO3HArpaxAeHwe (roHopap) BeinfaqynBaercs B Te4eHWe OQHOro
MECHLA nocne Nnepeoi nybnukauww B pasMepe, onpeaenseMoM BHYTPEHHUM
CcNpaBoYHUKOM TapudoB.

Mo ucTeveHuM OOHOMO rofAa C MOMEHTa NEepBOi nyGnvkauum asTop UMeeT
npaeo onybnMKOBaTL ABTOPCKMIA BADWAHT CEOEro NPOM3BEaEHWA B APYroM Mec-
Te 6e3 npefBapuTENbHOND NMCEMEHHOIO COTNACcUA PEAaKLMA.

B nepenvcky pefakums He BCTynaet. PyKonucy He PeLeH3npyloTcs U He Bo3-
BpaLAIOTCA.

©® Paguo”, 1924—2007. BocnponsBefieHne MatepUanos xypHana «Pamor,
WX KOMMEPYECKDE MCNONL30BaHue B NioGOM BUAE, NONHOCTHI0 MW YACTUYHO,
AONYCKAETCR TONBKO C NUCHMEHHOMO PaspeLLEHns PeaaKkLmnm.

Otneyararo 8 000 <Ml Mepgwa-Npecca=, 127137, Mockea, yn. «[paeapi»,
A. 24, crp. 1. 3ak. 72195.

KomneloTepHas ceTe pegakumm XypHana «Pagwo»
HaxoouTCA Nop 3alMTON aHTUBMPYCHOM MporpamMmbl
DrWEB W. Oanwnoea.

Texnunyeckas nopnepxka 000 «Canll» (CaHkT-lNeTtep-
Byprckan aHTmBmpycHas nabopatopws W. Oanunosa).

http://www.drweb.ru Ten.: (812) 294-6408

COM(STAR

UNITED TELESYSTEMS
Ten.: 956-00-00 Wurepuer: www.comstar-uts.ru

K 50-aemuro 3anycka nepeo2o uckyccmeennozo cnymuuka 3emau

-

Tak COBMaJsio, HO Ha 3TOT rof BLINaM cpa3sy Tpu 3Hame-
HaTtenbHbIe AaTthbl, CBA3aHHbIE C OCBOEHWEM YENn0BEKOM
KOCMMYECKOro NpocTpaHcTea. B Havane roaa mbl OTMETK-
nn 100-netwe co gHa poxaeHwsa Cepres lNasnoeuda
Koponeea, B ceHTsibpe — 150-neTme CO gHSA POXOEHUS
KoHcTaHTuHa 3pyapposuya LIMoNkoBekoro u, HakoHeL, B
okTR6pe — 50 neT co oHA BEIBOAA HAa OKONO3EMHYI0 Op6u-
TY NEPBOro UCKYCCTBEHHOMO CIYTHMKA 3emiiu.

370 6biN War B HeW3BeOaHHoe, 1 ANg AoKasaTenbcTsa
€ro ypa4Horo sanycka HeobxoamMmo 6biNo UMETL [0CTO-
BEPHYI0 wHpOpmaumio 0 Tom, 4To MC3 naxoputea Ha
opbuTe. YT0-TO MOMMK, KOHEYHO, AaTk ONMTUHECKME METO-
pbl HabmopeHWA 3a NONeToMm ChyTHWKA, HO Hawbonee
apdexTHbIM U MHDOPMaTUBHBIM Gbin 66l NpreM 60PTOBO-
ro pagvomaska. B Te roabl cneuMansHbiX NYHKTOB, NO3BO-
naBwwx otcnexwveate nonet MC3, 6bin0 HEMHOMO, U Ha
NepBOM 3Tane OCBOEHWA KOCMOCA K 3Toi paboTe npusnek-

MamsaTuan QSL "Mocksa — CnytHuk” (M3 apxuBa
UAOIA-U3DI).

A. lopkosenko (UAOCA) npuHMMaeT curHank
MUC3 (1957 r.).

N 1 NPOGECCMOHAN0B M3 CMEXHBIX 0BnacTein HapoaHOTo
X03AWCTBA (B 4acTHOCTW, M3 cuctembl MuHWcTepcTBa
CBA3M M M3 yyebHbIX 3aBefeHwin), 1 papuoniobutenei.

O TOM, Kak pagmontoBuTenm roToBMNMCE K NpeacTos-
Lemy 3anycky Nepeoro CnyTHWka 3emnu, yxe paccka-
3bIBANOCL B WIONBCKOM HOMEpEe XypHana. Ha bGase
paowokny6os JOCAA®D 6binv co3paHs! Xxopowo o6opy-
DOBaHHLIE NYHKTHI HAGNIOOEHWs, W, KPOME TOro, COTHU



paguoniobuTenein roTOBUNUCL K 3TOMY
COBLITWIO HA CBOMX AOMALUHWX PagMo-
cranumax. B Hous ¢ 4-ro Ha 5 okTabps Bce
3aCThiNM B OXWAAHUM WCTOPUHECKOTO
cobbiTua. M BykBansHO HA NEPBOM BUTKE
MUC3 paguoniobutenn sadukcuposanm
$akT ero BLIX04a Ha OKONO3eMHYI0 opbn-
Ty U yBepeHHylo pabory ero 6opToBOro
pagvomasika. Hecywmecs ¢ opbutel npo-
CTble "MUK-NUK-TIMK-..." BOCNPUHUMANUCE
BCEMU KakK HeobblvHas HeGecHan My3bika.

cesonon Bacunsesud
(U3DI, ex UAOIA — 2007 r.).

B Houb c 4-ro Ha 5 okTabps paguo-
cTaHums LleHTpaneHoro papuwoknyba
CCCP UA3KAA nony4wna nepeoe ooHece-
HWe O NpUemMe PaguoCMrHanos C COBET-
CKOIMO MCKYCCTBEHHOrO CryTHUKA 3emnu.
Xa6aposck coobLyan:

"0Or 00.20 po 00.28 no MOCKOBCKOMY
BpemeHn xabapoBCKMIA KOPOTKOBONHOBMK
A. TopkoeeHko (UAOCA) ogHMM 13 NepBbix
yCnbilLan curHansl MCKYCCTBEHHOrO CnyT-
Huka 3emnun”. Benepn 3a 3Tum coobLUeHn-
eM poHeceHue noctynuno ua MarapgaHa
ot B. WWrbixHo (UAOIA).

Do 6 yacoe ytpa Ha pagwoniobutens-
CKMX AManasoHax CPaBHUTENBHO CNOKOMHO.

B 6.43 cnyTHWK NOSBMACA HAL PAIAOHOM
Mockebl. Ero xapakTepHble CHMrHanbl, Tak
XOpOLO 3HakoMmblie paguonobutensm no
npobHeIM  NepegayaMm  papuocTaHumMm
LeHnTpaneHoro pagumoknyba, OT4eTnMBO
cnbiWwHbl Ha 40 » 20 MIu. YeTtkuii putm
paboTbl GOPTOBLIX NEPefaTYMKoB UOET C
HapacTaHuem TpPOMKOCTWM CUrHanoe, a
notom B 6.53 ¢ nocTeneHHbIM 3aTyXaHUEM.

Bckope UA3KAA Bbi3biBAET CBERAIOB-
ckasn pagwmocTtaHuws UASKCA. Csepp-
IOBYaHe cneLiar nepegjars CBOe AOHece-
HWE O MNepBbIX YCNbIWaHHBLIX CUrHanax
WC3. 3atem nosenaTcs cOOBLUEeHWs u3
HosocuBupcka, Apxadrenbcka, Actpaxa-
Hu. CHoBa Bei3biBaeT MarapaH. "Creiwan
cnyTHk Ha yvactore 20,005 MLy socemb
paa”, — coobwaet B. LUTbixHO.

Motok paguorpamm B agpec "Mocksa —
CnyTHuk” Bce yBenudveaetcs. O cnbilum-
MocTu curHanos MC3 pagupytoT Awxabag,
Kanwuwurpan, JleBoe, Cumdeponons,
Yuta. Hausanu noctynate BOCTOPXEHHbIE
coobLieHrss 0 NpueMe paguMomaska CryT-
HUKA M OT 3apybexHbIX pagrontobuTene.

HepaBHO ™Mbl Mony4wnu nucbeMo OT

pagwoniobutens w3 lMNogmockoses Bcee-
sonopa Bacwnseeuda LWreixho (U3DI),
KOTOPBIA Bkl HEMOCPEOCTREHHBIM Y4acT-
HUKOM cOoDObITUiA NATMAECATUNETHE OaB-
HOCTW. BOT 4TO OH HAaNWCan B 3TOM NUCLME:

— "Xotenock 6bl NOAEMTECS CBOMMMN
BOCTIOMMHaHUAMK. B TO Bpems 8 xun B
Maranave »n wmen noseieHor UAOIA.
Maragarnckum paauoknybom Obin oprani-
308aH NyHKT HabMoOAEeHUs 3a CryTHUKOM,
noaroTosneHa annaparypa, MarHuTogoH ¢
3aracom nieHKu.

Mue riocyacTnmMBuaoCs OOHOMY M3 nep-
BbiX DAANOMOOUTENEI HALLIE CTPaHb! (8 TO4-
HEE, BTOPOMY) NMPUHATL CUrHASBI CITYTHKA.
370 6bino 5 okTa6ps 1957 ropa B 1 4ac 55
MUHYT MOCKOBCKOIO BpemeHu, u s cpasy
nepenan 06 atom pagrorpammy Ha UASKAA.

HabnwoneHmns 3a CrnyTHUKOM Npoaocn-
Kanuce A0 Tex nop, rnoka oH neran. Cur-
Hanbl 3anicLIBaNNChE Ha MAarHUTHYIO
JIeHTY, KOTopas 3arem Obina HanpasneHa
B Akagemunio Hayk CCCP Ha npocroi
agpec — "Mocksa — Cnythuk". lMosaree
Takue xe HabmoneHus nNpoBoOaMMACE 33
BTOPBIM CITYTHUKOM 3emn”.

B pagunoniobutensckom apxmee Bcee-
Bonopga Bacunbeenya coxpaHmnmck GoHO-
rpaMma 3anucu curHanos nepsoro MC3 u
WHTEPBbIO, KOTOPOE OH Aan MecTHOMY
paamo 50 net Hazan, Ox mobesHo npeno-
CTaBMN PefaKumK XypHana 3Ty 3anuncb, W
Mbl BBUIOXWAM €€ Ha CalTe XypHana
www.radio.ru .

Pepakuma xypHana "Paguo”, koTopas
yepes nybnukauwmn B XypHarne noaroTagnm-
Bana paguoniobuTeneit K aTomy cobbiTuio,
OTMETWAE NOOLUPUTENBHBIMK NPU3aMK Ny4-
e panvoknybbl U Haubonee akTMBHBIX
pagvonmobureneii. MNepewid Npus (Tenesm-
30p "Temn-3") nonysmn XabapoBckuin pa-
ovoknyD, BTOpoi npu3 (paguonpuemHuK
"[ayraga”) — MarapaHckuid panwokyd,
TpEeTHiA Npua (MartuTodoH "Inbda-6") —
JleHWHrpapckuin ropoackoin paauokny6.
Papvoniobutenn, HabnopeHWs KOTOPbLIX NO
oTaciBam Akapemun Hayk CCCP npepcra-

Oxonvanwe.
Havano cm. Ha 2-# c. oGnoxkn

poMe TOro, Ha CEeMW3NEMEHTHOM
WMHOWKATOPE CBETUTCA AECATUHHARA
|'ro-u<a DP, Takxe vHOMUMpYIOWAaR cTe-
|| neHb 3apsxeHHOCTM SNEMEHTOB NwTa-
HWSA: YEM OHa Bhbille, TEM ApHe cBedve-
HWE TOYKW.

Eé

Mepsbiit cnyTHUK Tak pacnonaran-

CH Ha pakeTe-HocHuTene.

BNANM HAMBONBLLIYIO LEEHHOCTE LA Haykw,
6biNM OTMEYEHB! NAMATHBIMKU MOAAPKAMM.
HawBonee akTueHble pagwoniobutenn
6Ll OTMEYEHB AUNAOMaMK XypHana
"Pagmo”, a Bce, KTO NPYHMMAN y4acTve B
HabnoaeHwsx 3a curHanamm nepebix MC3,
nony4mnmn namaTHele QSL. =l

KOHKYPC "3HATOK"™ :

PaguonpueMHuk HacTpamsaloT Ha i
CTaHUMIO HaxaTtmem Ha kHonky T, pac-
nonoxeHHyio Ha 6noke [B5]. Nepexon B |
Ha4yano pAwanasoHa OCYWECTBRSoT |
HaXaTWUEM Ha KHonky R.

Ans BKNIOYEHWUS paguonpueMHuKa |
BMECTO BbIK/KOHATENA MOXHO mcnons- |
30BaTh KHOMKY, NTEPKOH, a NPW XOpoLueil
OcBeLeHHoCTH 1 (hoTope3aucTop | |

L-----—--




B. MEPKYJIOB, r. Mocksa

Hocne u3obpeteHns A. bBannom
(1847—1922) tenecona B 1876 . m
geinonHeHua H. Tecna (1856—1943) e
1890-x rogax akcnepumMmeHTanbHbix pabor,
nokasaslux crnocobHOCTL aneKTpomar-
HWUTHbIX (3M) BONH nepemMeLlaTbcs B Npo-
CTPaHCTBE Ha JeCATKM KWNOMETPOE, aes
TenedoHmm Ges npoBOooOB Havana
"BWTaTk B BO3ayxe”. lNepBbiM, B NOAHON
MEPE OCO3HABLLMM 3HA4YMMOCTE 3DUPHLIX
nepepay 4YenoBeYecKoro ronoca u mysbi-
KW, BblN aMEpPUKAHCKWUIA- MHXEHep KaHaa-
ckoro npoucxoxgeHusn P decceHnpeH
(1866—1932).

€

Bocxog aMnanuTyQHOK MOOynsauumn

K akcnepumerTam no GecnpoeogHoi
TPAHCAAUMKW 3BYKOBBIX CuUrHanoe @ec-
ceHgeH npuctynun B Hadane 1900 r.,
pa6otas B arpoHOMWYECKOM oOTgene
AmepukaHckoro 6wopo norogbr (ABIT).
Tam, Bnepebie, M BbINO NPennOXeHo
NOMECTWTL B Nepeparyvke MUKpodoH B
uenb, COeAUHSAIOLLYIO TeHepaTop curHana
BY v adTeHHy (pmec. 1). Metop nony4un

K aHteHHe

¥ronbHLIR
MUKPODOH

'Puc. 1|

l'eHepatop|

YuTarenm, npucnaswine B pegakyuio niobsie NATe W3 WeECTH KYrNOHOB 33
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CMOryT NnpeTeHgoOBaTh Ha O4HNH M3 NPU30OB.

HavMMeHoBaHwe "aMnAnTyOHOR mMonyns-
umn” (AM).

Korepep, vcnone3ayemslit B NpUeMHKU-
kax wn3obperarens paguo A. C. MNonoea
(1859—1906) m ero nocnepoBatens
I MapkoHw (1874—1937), He rogwncs
ANS HEeMCKaXaemoro BOCNpOv3BeaeHus
pe4eBbIX W My3blKanbHblx curHanos. Mo-
atomy B npuemHuk MeccergeH nonpobo-
Ban BEECTU MeHee BO36YaMMbIA XNOKOCT-
HbIi BolaenuTens. MNonysmslascs npuem-
HO-Nepepalwas cucTeMa no3sonuna
eMy YCNbilLarb NPepbiBMCTLIN 3BYKOBOW
TOH Ha paccTosHum 1,6 km (1 muns).

McneiTasua annapaTypbl NpouMcxonu-
v B mecteyke Ko6-Wcnaup (wrat Mapu-
neHa), pacnonoXeHHOM Ha OOHOWMEH-
HOM ocTpoBe pekm loTtomak B 75 km
ioxHee BawwHrtoHa. 3M konebaHusa
euipabaTeiBan MCKpPOBOW reHepartop. B

Moseusweecs s koHye XIX Bexa pagno 6bino HeMoe, HecrnocobHoe
K nepepnave 3syka. B ny6nukyemo# 3pgeces ctatbe obo3pesaiorcs
cobBbITUA, NPpEeALUeCTBYIOLYNe Havyany LUMPOKOro pagnoBeLaHns.

NpUeEMHUKE OTCYTCTBOBaNu pene.
O6HapyxXu1Ban B HEM NPUXOOALLME CUIHA-
Nbl ANEKTPONUTUYECKWUIA AeTeKTop, nony-
YMBLUKWIA HAMMeHOoBaHwe BappeTtepa. MNpu-
ropeH oH 6bin AN NPOCNYLUMBAHWUS Kak
renedoHHbIX, Tak 1 TenerpadHbIX NOChI-
nok. LUMpokunit cnekTp nany4yaemsbix BbICO-
KWX HacTOT He cnoco6CTBOBAN BbICOKOKa-
4YecTBEHHOMY MNpuemMy 3BYKOBOW cocTa-
gnswowen. MNepepada nonydwnace “3a-
wymneHHon”. MNpu Bcem 3TOM OHa NO3BO-
nvna PecceHpeHy YTBEPOMTLCH B Hame-
peHun npopomkaTe paboTel.

OT nckposoro reHeparopa PecceHaeH
pewmn oTkasaTeCsi M Hayan obaymeIBaTe
CUCTEMY CBSI31 HA OCHOBE HE3aTYXaloLLmX
3M konebanmin. OpHako B 1902 r. wa ABN
eMy NpULLNOCE YBONWTBLCSH, MOCKONbKY
pykoBoguTEns AenaprameHta notpebo-
Bas MOMOBMHHOIO y4acTva B odopmnse-
Mblx PecceHageHoM naTeHTax.

WccnepoBanusa GecnpoBogHOW Tene-
¢doHuK Gbinu NPOAONXEHL! B 3NEKTPOTEX-
Huyecko komnanuum NESCO (National
Electric Signaling Company). 3neck npo-
BEOEHHBIMKW ONBITAMK KM 3KCNEPUMEHTAMK
6LIN0 YyCTAHOBNEHO, 4TO ANA NepeHoca no
acdwmpy 3BYKOBBIX HacToT (34) Gonee npw-
rogHbl HENPEepbIBHBEIE CUHYCOWOANbHbIE
konebanua. [nuHHBIE U CPEnHWE BOfHbI
6bINM onpepeneHsl kak Haubonee Noaxo-
oswme ans AM.

B Hauane XX Beka Ha reHepupoBaHue
xonebaHuiA ykasaHHblX BONH ObinKM CNO-
CcOGHbI TONBKO MALUMHHbIE (MOTOPHbLIE)
reHepaTopel. Paspa6otkoi mx B NESCO
3aHUMAnNcs MMMUrpupoBaswimin ua Lee-
UMK Monopon crneumanuct 3. AnekcaH-
nepcoH (1878—1975). B 1o Bpems poTo-
Pbl NYHLWIWMX WCTOMHWKOB 3HEPruwm nepe-
MEHHOrO TOKa MOIW BpaLLaThbCs C HacTo-
T0i1 10 000 ¢ '. eccenaeH chopmynmpo-
Ban TeXHW4ECKOe NpeanoXeHwe Ha pas-
paboTky Bo3byauTens yactoton 100 klMy m
MOLLHOCTbIO HECKONbKO KWNoBatT. Anek-
CaHOAEpPCOH MPWHAN K WCMONHEHWIO Mano
oTBevaloLlee peanMam 3afaHue.

Mepebiil TPaHCATNAHTUYECKUIA
"BO3AYLUHBLIA MOCT"

HauyaBwascs coBMecTHas ¢ Anek-
caHgepcoHom paspaboTtka "BbICOK0060-
poTHOro" reHepatopa nossonuna Pec-
CEHOEHY W Janee WCCNefoBaTb BO3MOX-
HOCTW COGCTBEHHOMO NPUEMHMKE BO B3aWn-
mopencTeun ¢ M konebaHuaMKn UCKpPO-
Boro ucroqHuka [1]. NonuroHom-nabopa-
TOPWEN Hayana CnyxuTb AepesHs BpaHT-
Pok Ha Gepery ATnaHTWMHECKOro okeaHa
(wtatr Maccauycetc, 50 km 0xHee boc-
Tona). OtTyaa peweHo Gbino “"nepexku-
HyTb" curHan Ha ppyroi Geper B LloT-
nasguio B Mecteqko MakxpuxeHnw. B

3TUX HACENEHHbIX NyHKTax noCcTPOoMu
aHTeHHbl BeicoTOR 128 1w 137 m cooTBeT-
CTBEHHO, NOAHATLIE HA TPyB4YaTbix MeTan-
nuHeckmx madTtax gvameTtpom 0,92 m y
ocHoBaHus. MNpegHazHayeHHbIM Ans Aanb-
Hero OGHapyxeHws cnabbix CWUrHanos
NPUEMHWK COOEepXan WMHOYKTWBHO-EMKO-
CTHLIIA KOHTYD W rOnoBHbie TenedoHbl Ha
BbIXOZE.

Mepesie Npobbl CBA3WM COCTORNUCH B
KoHue pekabps 1905 . OpgHako ycTomnum-
Bblit 06MeH TenerpadHbiMK COOBLLEHUS-
M1 "Ha cnyx" yaanock HanaguTh Nus 14
aHBaps 1906 r B otnmume oT npoGHoi
OAHOCTOPOHHEN  TpaHCaTNaHTU4ECKON
oTnpaekn ogHoW BykBbl S, OCYLLUECTBNEH-
Hoi MapkoHu B 1901 r., npyema KoTopon,
KPOME HEero Camoro, HUKTO He crbiwan,
Tenerpammel Wwnu B obe cTopoHbl Ges
owwnbok 1 emewanu oo 40 cnos. MNonbiTku
TpaHCIMPOBaTk 4epes okKeaH My3bikanb-
Hble ¥ peyeBble CO0BLEHMS B 3TOT pas He
NONy4UIMChb.

JAexypcrea Ha pekopaHoi BO3ayLUHON
NMHWK NO3BONWAW YCTAHOBUTL, Y4TO ANINH-
HblE BONHBI MEHEE MOABEPXEHbI 3aTyXa-
HWAM B TEMHOE BPEMRA CYTOK, MO3TOMY
3UMHUE Ce30HbI, KOraa OHW Kopode, Ans
cBepxaanbHel cBasvm Bonee npegnoyTH-
TenbHbl. HakonneHHblid 3MNUpUYEcKuii
oneIT nomor BnocneacTemy MapkoHu
unabexarts MHOTUX OWMBCoK NPy BBEOEHUN
B aKcnnyataumio 3dUpHOW NKMHWKM, CBA-
3aBwein Amepwuky c EBponoii.

BecnpoeopHE "MOCT” GYHKUMOHWPO-
san Ao 5 nexkabps 1906 r., korpa Ha eepo-
nerickom 6epery aHTeHHYI0 MauTy CHeCNo
NOpLIBOM CUITLHOTO BETPA.

lNMokasaTenbHbie BLICTYNIEHUA

B aerycte 1906 r. @ecceHngeH npucTy-
MU K UCMbITAHUAM 32BEPLUEHHOTC B Npo-
W3BOACTBE MOTOPHOrO CHMHYCOMOANBHOIO
reHeparopa 50 kl'y, ogHaKo ¢ MOLHOCTLIO
HECKO/IBKO MEHBLLUENR, 4emM OXWaanocs.
3ameHa ucroqHuka M konebGaHuii B npm-
eMHO-nepefaoLLein cUcTeMe NMoNHOCTLIO
cebs onpaepana. Manyyaemelie aHTEeHHOM
MOAOYNMpPOBaHHbIE MNo amnnutyge 3M
BONHLI AnuHoin 6000 M ynaenuBanucek B
MecTax, oTcTosuwmx oT BpaHT-Poka Ha
100 km n panbLe.

21 pekabpa 1906 r. paspaboTaHHbie
npubopbl 66iNK Nokasakbl BEAYLMM PYKO-
BOOMTENAM W WHXEHEepam-aneKkTpukam
komnauuin AT&T, GENERAL ELECTRIC,
WESTERN ELECTRIC, WESTINGHOUSE
ELECTRIC (WHE), B TOM 4MCne BWOHLIM
amMepukaHckum npodeccopam: maobpe-
Tatenio 3. Tomcony (1853—1937), buan-
ky-Teopetuky A. Kennenu (1861—1939),
HEKOTOpPbLIM  KoppecnoHpgeHTam Helo-
Wopkckux razer. boinv npoBegeHsl cpae-
HWTENbHBEIE WCMbITAHWSA KadYyecTBa TpaH-
CRsILMKM 3BYKOBLIX CUFHANOB MO NPOBOAAM
¥ No Bo3ayxy B r. MaumyT (wrar Maccady-
ceTc) Ha pacctosHue 25 kM 1 BocToH Ha
50 km [1]. Cnywartenn npusHanu nUHUK
CBA3W MOEHTUYHBIMMW.

®decceHaeHy M3BECTHEI BbiNK HEeYaauK,
CBA3aHHbIE C Ha4YanbHBEIM PacnpocTpaHe-
HWMEeM  3ByKO3anucw, W3006peTeHHOon
T 3aucoHom (1847—1931) 8 1877 B
ornalwiaeMomM Ha npes3eHTaumsx nepeyHe
NPUMEHAEMOCTH HOBLUECTBA Ha NEpBbiX
NO3WLMAX 3HAYUNCE OPECcCUpPOBKa nony-
raee wnu cobak, COCTaBfiEHWE O3BYHEH-
HblX 3aBelaHwid. Mysbika 3aHumana no-
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cnegHee mecTo. o npowecTBum NeT Npu-
LWMO, HakoHEeL, NPO3PeHMe M OCO3HaHWe
TOro, 4To 3anucu Gonee NOOXoAAT ANS
pacnpocTpaHeHWsl My3blKanbHOW KyneTy-
pbl M HOBOCTeW. lNMoka3arensHo, 4TO na-
pannensHo B 310 e Bpema B CLUA wn
EBpone TenedOoHHbIE KOMMaHWW HayYanwu
nNpeaoCcTaBNATL YCAYrv Mo AMCTAHUMOHHO-
MY CNYLIaHWIO KOHUEPTOB W3 OMEPHbIX
Teartpos.

decceHpgeH neitancs wabexarts MeTo-
Avdeckoro npocuyeta 3oucona. MNoaTomy B
npennpUHATON akuum obpatuan BHUMaHue
cneuvanncToB Ha cnocoBHOCTL CBOEN
annapatypbl K nepefaZe v npuemy He
TONbKO CNOBECHBIX AMAnoroe, HO W Xyaoo-
HECTBEHHbIX XaHPOB — MHAMBUAYANLHOrO
W XOPOBOTO MEHWA, WIPbl HA CTPYHHBIX
WHCTPYMEHTax, 3anvceil, BOCNpoOM3BOaM-
Mbix $oHorpacdom. OH Bnepebie OEMOH-
cTpupoBan nepenady my3biku B aduvpe u
BO3MOXHOCTb HanaxwsBaHWA ee nepepaq
M3 YOAneHHoro LEeHTpa ro pacruvcaHuio,
obxopsce 6e3 NPoBOAOE.

Ha Poxpectso, B noHeaenbHwk 24 ne-
kabps 1906 r. m B 3apaHee oObABNEHHOE
Bpems, 8 bpanT-Poke cocrosnock mac-
wrabHoe nybnuyHoe npencraeneHve bec-
nposogHoi TenegoHun [1]. B nepepativke

(pmc. 2) Ha paHee no-
CTPOEHHYIO aHTEHHY BLICO-
Toin 128 m (pwc. 3) pabo-
Tan 3M1eKTPOMEXaHWUHECKMIA
reHepaTop CUHycOMparb-
Hblx konebaHwin (puc. 4)
MowHocTeo 1 kBT [2] n
yacTtoTomn 75 k' (4000 m).
C pacctosarnsa 180 km B
ATnaHTW4EeCKOM OKeaHe

nepegaqy npuHUManu cy-
[a BOEHHO-MOPCKMX Cun
(BMC) CLUA v amepwkaH-
OBbeguHeHHO

CKON

HPYKTOBOI KOMNaHuuw, NpeasapuTensHO
OCHALLEHHLIE  YCOBEPLUEHCTEBOBAHHBIMY
NPYEMHMKaMWN C XMOKOCTHBIMW NETeKTO-
pamu (puc. 5). YHecenHble B acdup AM
curHanel Beiny "3amedeHsl” Takke IoxHee
no nobepexsto Ha paccroaHum 950 km B
dopre Hopdonk (wrat BupmkuHua).
MNogpoBHoCTV NEpPBOro passbirpaHHoro
B 3dMpe 3ByKOBOro Teatpa y MukpodoHa
noapo6HO onucaHbl camum PecceHaeHoM
B NWCbME, HanpaBneHHOM BWLE-Npesu-
nenty WHE npodeccopy C. KuHTHepy B
sHBape 1932 . B COOTBETCTBMM CO CLgHa-
puem cHasana PecceHped obpatunca k
cnywarenam Cco BCTynu-
TeNbHbIM CNOBOM W 3aTem
Ha ¢oHorpade 3aMcoHa
npouvrpsisan apuo "Largo”
3 onepel "Xerxes" @.
lenpens. MNoTom nocneno-
Bano WCNofHeHWe camum
decceHOeHOM Ha CKpUnKe
menoguu L. Myno "0, Holly
Night” ("BoxecTeeHHas
HO4YL") C OOHOBPEMEHHBLIM
HaneBaHWeMm UM Xe no-
cnegHvx CNoB KOMMO3awu-
umn — "Adore and be still”
("BypbTe  CMMHpPEHHH W
nouutaiTe”). Oanee npu-
wna o4epens 4yrenns bmb-
num co cnoeamu "Glory to
God in the highest and on
earth peace men of good
will" (“Cnasa Bory Ha Hebe-
cax v nogsm nobpoi sBonu
Ha 3emne”). B koHue
decceHaeH W apyrue
YHaCTHWUKW NPeacTaBneHns
(puc. 6) noxenann BCem
cuactnmeoro PoxpecTtea.
C pononHeHwem B Buae
XOpOBOro MeHWMs npo-
rpamma 6bina nosTopeHa
yepes3 Hepeno 31 pekab-
ps B HO4Yb Nog Hoeelit rog,
B aToT pa3s My3biKankHbIin
KOHUepT w3 bpaHnT-Poka

Pumc. 3[

Me 793 651, PATENTED JULY 4, 1905.
R.A FESSENDEN.
AERIAL FOR WIRELESS SIGNALING.
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Bbin yenbiwad Ha ewe bonblwem ypane-
HUM — B 2500 KM Ha OOHOM M3 OCTPOBOB
Bect-MHauu B Kapnbckom mope.

CobbiTus, npouclwenne B KOHUEe
1906 r. B yoaneHHoM OT Hay4HbiX LEHTPOB
MECTeYKe, Bbi3Banu HEOAHO3HAYHYIO
peakumio paxe B cpepe "cobpateeB no
pazymy”. Bann BbICTYNWUN C COMHEHUSMM,
noxoxummu Ha Te, kotopele 30 net Hasapn,
4yuTan cam B 0T3blBe HA cBOe M3obpere-
HKWe, NoNy4eHHOM 13 koMmnasum WESTERN
UNION: "Bpsg nu ycTpoicteo 6yneT
korga-nubo cnocoGHO K noceinke pasbop-
4YWMBOM pPeYM Ha PaCCTOSHWE B HECKONBKO
MWIb". SPMCOH CKasan, 4To "3T0 Tak Xe
HEBO3MOXHO, KaK [ONeTeTb YENOBEKY A0
NyHbl". MapkoHuW cuyen [OOCTUXEHUS
decceHpeHa WYMMXOM M TPECKOTHEW,
nabbl npusneys k cebe BHUMaHKE.

Bewgy OTCYTCTBMA pasbRCHEHWIA M
pPeKnamHoi NOArOTOBKM B pPepakumax
raseT v XypHanoB He NOHUMaNW CyTY Tex-
Honorun @ecceHaeHa, He NOBEPANW ein,
cyvTanu HepgokasaHHoOW. Ha cTtpaHuuax
n3gaHuii pucosann MapkoHW yCnewHo
nepenetaiomMmM Yyepea okeaH, decceH-
OeHa xe naobpaxanu ¢ Tpyaom Babupaio-
LUMMCS Ha aHTEHHYIO MaqTy, 8 3aTeM Herne-
1o NafaloLwmmM © HEE B BOAy.

OTtcyTeTBME MHTEpeca K BecnpoBonoy-
Hol TenedoHuW y PUHAHCOBO-NPOMBILL-
NIEHHBLIX KPYrOB BLIHYAWNO y4penuTtenei
NESCO npucTynnuTe K Npogaxe kKomna-
Huw. DecceHaeHy NPeanoXunm yBonuTb-
cs € npeanpuaTuA. B fansHeinwem oH yxe
He Bo3Bpaluancs k paboram no nepepadye
AM koneBaHwia. OueBnpHo, 4To PecceH-
AeH nnoxo ymen ceba "nopaeatk” 1 "Npo-
paeate”, noatoMmy ymep B GegHoctw u
3abeeHun. MNpu Bcem aTOM, B cBR3M ¢ 70-
neTveM co pHa poxaeHuws, B KaHaoge B
yecTb oTua AM Geina BoinyLLeHa NnoYToBas
mMapka (pmc. 7).

AnekcaHgepcoH npogomxan coBep-
LWEHCTBOBAaTL MEHEPaTOPL! NEPEMEHHOIO
Toka. B 1915 . oguH 13 reHepartopos, Kak
NPeBOCXOOHLIA MO TEXHWYECKMM Xapak-
TepucTukam, y Hero Bein kynned Map-
KOHW ANA CTPOSLLENCA pagvocTaHuun. B
1919 . B cospaHHoin kopnopauwn RCA
(Radio Corporation of America) Anek-
CaHOepcoH 3aHAN MEecTo [MaBHOoro
WHXeHepa. 3aeck M MHOroe 6eino cpe-
NaHo ANs HanaxwBaHWA perynsapHeix AM
nepegad. OvBetcTBeHHas paboTta Ha
HOBOM MOCTy HadJanacs ¢ NPOEKTUpPOBa-
HUA W cTpouTenscTBa LleHTpanbHoOM

Puc. 7|

cTaHuMn CBsism Ha octpose Jlowr-
Aiinenp, B Heio-Mopke. McnonbaosaHue
reHepaTopoR AnekcaHpepcoHa u 12-tu
BLICOKMX BCEHanpaBNEeHHbIX aHTEHH
NO3BONMNO CBA3LIBEATLCHA CO MHOTMMMKM
cTpaHamu.

B 1923 r. ogvH w3 reHepaTopos W
aHTeHHa ObiNK YCTAHOBNEHbI Ha pPoOAMHE
paspabotumka — B Leeuwn, s6nman
ropogka lpaimTtoH (Grimeton). Mpwemo-
nepenaTt4mk akcnnyarnposanca go 1996 r.
B HacToswme Bpems 3nexkTpomMexaHuye-
CKMIA reHepaTop, HACTPOEHHbII HA HWU3KYIO
dwmKcnpoBaHHyio yactoty 17,2 klu, coxpa-
HAETCA KaK HaUMOHAaNbHBLIA NaMATHUK
aHTUKBapHOW annapatypel. B cepepwHe
Kaxaoro roga B "JeHe AnekcaHgepcoHa”
ero BKIOHaOT AN nepenayd no Eepone
koaowpoeaHHoro aabykon C. Mopae
(1791—1872) no3eiBHOro SAQ. Poccwii-
ckve papuoniobureny NpUHUMaloT no-
CWNIBHOE Y4acTWe B MpasfgHOBaHWM 3TOrO
aHA [3, 4].

Becxoin 1907 r. ¢ nepepa4yamm peye-
BbIX W MY3blKanbHbIX CUrHAanoB aKCnepwu-
MEHTMPOBRaN wn306peTaTens NamnoBoro
Tproga J. Popect (1873—1961). B ne-
peparyvMke BMECTO WCKpOBOro pabBoran
reHepaTop Cnegyolero noKoneHus —
[yroeoil ¢ konebaTenbHblM KOHTYPOM,
BLIAENSIOWMM 333HHYIO HacTOTy Henpe-
pbiBHOrOo 9M konebanus. OpHaKo, C TOYKM
3PEHMA YMEHbLUEHWS W3BLITOYHLIX pas-

pPAOHBIX Nomex none3dHoMy AM curHany,
[OyroBOWM reHepaTtop mano NpeBocxoawn
uckposoin. MoaTomy HW4Ero He nonyqu-
NOCb U3 WHWLMATUEL MO NPUMEHEHMIO
6onee OEWEBOro U MEHee rpoMO3[KOro
WCTO4YHMKA curHana BY Baamen rede-
paropa AnekcaHaepcoHa.

MNpoponxenwio paspabotok PecceH-
peHa n dopecta ocHOBATENBEHO NOMELLAn
paspasuswmiics 8 1907 r. skOHOMHHECKMIA
kpuauc B CLUA. NospHee Dopect Gonee
YCMNELWHO TPpaHCnMpoBan CriekTaknm u3
OnepHbix TEeaTPoB MyTEM HalOXeHus
My3biKanbHbix curHanos 34 Ha Hecyllylo
reHepaTopa BY, cobupaemoro Ha w3o-
OpeTeHHOM MM 3MEKTPOBAKYYMHOM Npu-

Mepepawwme CTaHUMKW Ha OCHOBe
OYroBbix reHepaTtopoB Geinm paspabora-
Hbl Ans 6GecnpoBogHoi Tenerpapwm n no
3TOMY HanpPaBNeHWIO WX 3KCNyaTMpoBa-
v BNNoTe A0 cepenwHbl 1920-x ropos [5].
MpumMepom TEXHUHECKOrO W adderTHOro
NPUMEHEHUS TakKOW TEXHWKWU CAYXWUT
vcnonb3oBaHve, HaswHas ¢ 1910 r, ap-
MENCKOro NepeaaT{mnka 1 ero aHTeHHs! Ha
Oidenesoin GawHe B Mapwxe (puc. 8).
CurHansl C caMoro BbICOTHOTO COOpYXe-
HUS TOro Bpemenn (317 m) pasHocunucs
Ha pacctosHue no 4000 km. Jo cux nop
HaLlHa cnyxuT "noacTaskon” Ana aHTeHH,
TONLKO YXXE TENEBU3MOHHBIX.



OTkyaa nowno "paguo”

TepmuH "pagwo” (ot nar. radius, radia-
re, radio — wcnyckate, obnyyate, wany-
4aTb BO BCE CTOPOHGBI) BMEpBLIE BBEN B
obpalleHme W3BECTHLIA  aHrMUACKUIA
¢uavk-xumuk B. Kpykc (1832—1919). B
1873 r. B BakyymHol Tpybke, Mcnons3ys
KOPOMBIC/IOBLIE BECHI, OH W3MEPAS aTOM-
Hblil BEC OTKPLITOrO UM X€ 3feMeHTa
Tanus v o6Hapyxun HapylweHue BanaHcu-
POBKW BLICOKOTOMHOrO MHCTPYMEHTA Mpwu
BO3HUKHOBEHWW TennoBoro obnydeHus.
HYyTb noaxe 6bino NogMeYeHo aHanorny-
HOE BNWSHWE CBETOBOrO uanyy4eHwda. Ha
OCHOBE OTKPbITMS Bbin CKOHCTPYMPOBaH
nameputensHelil npubop — "paavomerTp”.

CKOpPOro nossneHus BecnpoBOOYHOM
Tenedonun, Mo npowectenn net e 1923 .
APYroit U3BeCTHBIM aHrmMincknin Guank
O. Nopx (1851—1940) Hasean cTaTel
"YAMBUTENbHBIM NPUMEPOM  HAYYHOrO
npepckasaHus” [8].

MNpwu BCEM CKA3BHHOM Bbille B KOHUE
XIX — B nepeuie rogsl XX sekos B EBpone
TepMuH "panuo” He Bbin nonynapeH. Yye-
Hble 1 u3obpertareny NPUMEHUTENBHO K
Tenerpady wnu TenedoHy onepuposanu
crnosocoveTarvemM "GecnpoBogHas CBR3k”,
no ux MHeHWo, Gonee 3Ha4nMbIM, BO36YX-
AAIOLLMM UHTEPEC Y MHXeHepoB 1 nbute-
el TEXHUKN.

B 1909 r. B amepukaHCKOM ropogke
Can-Xoce (77 km woxHee CaH-DpaH-
LUMCKO) OCHOBaTenb 1

BnocnegcTtBuM nosBUNMCE M Opyrue
NPUOYMAHHLIE UMEHUTLIMI YYEHLIMWU NPKU-
Oopel, copgepxaue B HavMeEHOBaHWUW
npuctaeky "paawo”. K HanbBonee mnagect-

HbIM  OTHOCWTCA  “paguokoHaykTop”
(papuonpoBogHUK), npeanoXeHHblin
dpaHuysckum  ¢uamkom 3. Bpannu

(1844—1940) pns obHapyxeHua 3IM
konebannit B nabopaTopHbIX YCIIOBUSAX.

B 1892 . B 0AHOM M3 AHMAMACKIMX Xyp-
Hanoe obLwero Npogung, NULLYLLEro B TOM
yucne u o cnuputname, Kpyke, nonyckae-
WKt BECKOHTaKTHYID  BUONOrMyYeckyo
CBA3bL MEXY roNoBamu NIoAein, Haneyaran
cTateio "HekoTopble BO3MOXHOCTW 3neK-
Tpudectea” ("Some Possibilities of Elect-
ricity”). PycCcKOA3bIMHYIO BEPCUIO €8 MOXHO
HaiTk B paborax [6—8]. NyBnukaums cuu-
TAETCA OTNPaBHOM AONA WCTONMKOBAHWUA
NoHATWA “"paamo”. [lpyrue 3aseneHHLIe No
TEKCTY TEPMUHbLI, Takue Kak reHepuvpoBa-
HWe, AManasoH, YyBCTBUTENbHOCTL, Mabu-
patencHOCTbL W NpouYMe, Takxe Ccranu
noTom obLueynoTpebuTensHEIMU.

KpykC He npoBoaun 3KCNEPUMEHTOB
no TexHuke GopMUpoBaHus U Npuema IM
xonebaHwin. OgHako B cTarbe gan onvca-
Hue BooBpaxaemoi nNpuemHo-nepenaio-
uiei ycraHosku. MNog cenekumeil oH NoHW-
man (pUKCUPOBAHHYIO HACTPOWKY cucTe-
Mbl, BoIOENEHWE 10 MHTepBana (auanaso-
Ha) BONH COBOKYNHOIN LWMPWHBI, Hanpu-
mep, ot 40 no 50 m unu Bcex nponyckae-
MbiX YENOBEYECKUM IMa3om.

YaueuTeneHo, Ho 06 yXe LWMPOKO Npu-
MeHseMoi B kabeneHoi Tenerpacdum ys-
KO HacTpoike koneGaTensHbIX KOHTYPOB
no ussectHon ¢ 1853 r. popmyne Y. Tom-
coHa (1824—1907) T = 2nV LC Kpykc He
ynomsiHyn. He npeackasan oH v A0BONBHO

npenopgaeaTtens me-
CTHOrO  Konnegxa
6GecnpoeogHoit Tene-
rpacun 1 TEXHWKKW
Y. Xepong (1875—
1948) nocTpoun uck-
pOBO NepepaTymk,
yepea KOTOpbiA Ha-
4yan TpaHCNupoBaTb
pedyeBbie Mporpam-
MbEl, @ 3aTeM My3bi-
kaneHele. MNpuHUMa-
M KUX B OCHOBHOM
OuIBLLME U AEHCTBYIO-
wme yyeHukn yyeb-
HOrO 3aBEEHWA.

Xepong pogwncs
n Boipoc B depmep-
CKOW cpepe, roe Ha
none nNOCEB CEMSH
Bpa3bpoc Ha3bliBanca
"broadcasting”. lMockoneky B CaH-Xoce
aHTeHHa NepegaTyvka UMEena KpPyroeylo
Auarpammy HanpaeneHHoOCTH, TO U MCny-
ckaHue et 3M BONH NPOMCXOAUNO TOXe
BO BCe CTOPOHLI {Bpa3bpoc). Mo aHanorum
C arpoHOMUWH4ECKUM  OMNpegeneHuem
Xepong ctan MMeHoBaTb CBOW TPaHCNA-
uMuK kak "BpoakactuHr” (papuonepenava,
papwoBeuwladue). MNpuMmeHeHve TepMuHa
3akpenunocet He Tonkko B CLUA, HO 1 B
Espone. OgHoBpeMeHHO Hayan nony4artb
NnoBCEMEeCTHOE MpU3HaHWe WU TepMuH
"paauo”.

Xeponp, (pwc. 9) coseplieHcTBOBan
pagmocTaHumio. Mckposoii reHepaTtop B
HEel NoMeHan Ha ayroeoi, a 3atem — Ha
namnoewin. K nepepgasam no pacnuca-
HUIO, NyBnukyemomy B raserax, NpucTty-
nune 1912 r. Kkoruy 1910-x ropoe B CLUA
¥ Kavape HacuuTbiBanock Gonee cotHu
paguocTaHunia, NpuHaanexatmx Komna-
HUAM W HacTHBIM nuuam. MNepegasany oHK
HOBOCTH, BUpXeBbie KOTUPOBKK, KOHUEP-
Thl AKA30B0ON My3biku [9].

K navyany 1920-x ronoB BO MHOrMX pas-
BUTBIX CTpaHax ObinKM co3paHbl TeXHUYe-
CcKkue npegnocelnky Ana NOCTOAHHOTO
paguvoeeiwanua. 20 maa 1920 r. 8 MoHpe-
ane (KaHaga), HaumHana C KoHuepTa axa-
300l neeuvust O. JlytToH, B 3agupe Ha
cpeaHer sonHe 360 m (833 klu) nownu
perynapHsie nepegaLsv pagvocTaHumm
CFCF [10]. AMepuKaHLbl He COrnalaloTca
¢ npyoputeTom KaHagst v npegnonaraior,
y1o nepeoil ¢ 20 Hoabps 1920 r. k pery-
NAPHOMY BELLAHWI0 NPUCTYNMna paguvo-
craHuma KDKA B r. Murrcbypr (wrar
MeHcunseaHwA). B ToM xe rogy 22 Hoabps
BCTYNWna B CTPOi caman moLHas (5 kBT)
8 3ananHoi EBpone, pacnonoxexHas nog

BepnuHom, paguoctaHuus B KeHnwurc-
Bycrepxay3eHe (lepmanuna). B koHue
1922 r. Hayana NOCTOSHHBIE Nepepa|yu
papuoctaduma BBC e JloHgoHe (AHrnuA).
K navany 1923 r. nuueHauamu Ha npaeo
pPafMoBELLaHNA B aMEPMKAHCKUX LuTaTax
obnapanu yxe 500 pagwocTanuumi [9].
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WHTEPHET-MATA3UMH "OECCU"

MNpepnaraer:

— cobpaHHas, B Kopnyce, nnara
MUKPONPOLECCOPHOro MeTannomcka-
Tens NMB042 — 1125 py6.

— nporpammatop EXTRA PIC —
650 py6

— BHYTPUCXEMHLIA OTNag4MK yCT-
poilcte  Ha  PIC-koHTponnepax
MICD2-MC1 (aHanor MPLAB-ICD2) —
1600 py6.

— nabop "™HacroTomep 250 MINy"™ —
490 py6.

— umudppoBan WKana TpaHcMeepa —
750 py6.

— CD-Rom "SMD-2005. LiseToBas
W Koposas mapkuposka SMD-komno-
HeHToB" — 100 py6.

— nabop SMD peawucTopos TMNO-
pa3amepa 0805 13 170 HoMUHanoe ot
0 Om go 10 MOm, £5 %, no 50 wT. kax-
poro — 1000 py6.

Bcerpa B npogaxe pagnotexHuye-
CKue XypHanst, khuru, CD, DVD, ank-
6ombl cxem, Habopbl petanew ons ca-
MOCTORTENLHOWM cBopKU, Kopnyca, pa-
owopetanu, matepuanst v 0bopypo-
BaHWe ANA Nanku.

http://www.dessy.ru

e-mail: post@dessy.ru .
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KayecTBO M306paxeHus
B COBPEeMEeHHbIX TeJsieBu3opax
M KOMNbIOTEPHbLIX MOHUTOpPAaX,
MeToAbl ero yjy4yleHus

A. MECKWH, r. Mockea

Muoroo6pa3ue ucnonb3yemsix cerogHs cTaHaapTos u popmMaros,
cpencTB coxpaHeHus nHdopmaymm u nHTepgericos, merogos obpa-
60TKM CUrHaNoOB M UX CXAaTUsA CTaBUT nepeg pa3paboTynkamu coBpe-
MEHHBIX TENEeBHU30POB TPYAHbIE 3afayvn: napamMeTpbl n3obpaxeHns
A0JDKHbI 6bITE TAKUMMK, YTOBBI OHO HEe Mepyano nNpu nbeix YacToTax
kagpoB M cTpok. Kpome Toro, gonxHbl OAWHaKOBO BbICOKOKaYe-
CTBEHHO BOCNPOW3BOAWTLCH Pa3nuyHble BUABLI M300paxeHusa: oT
obbl4HOro anHanorosoro ¢ ¢gpopmatom 4:3 go yngpposoro (HDTV) c

dopmarom 16:9.

Pa3paboryukm nepegamoLux yCTPOWCTB MAYT Mo NyTH "nogroHkmn”
COBpEeMEeHHbIX CUCTEeM o[ COCTOSIHME BCe eLe 3KCnnyaTupyemMbix

annapartos,

a4 COBpeMeHHbIe BbiCOKOpa3pewawwmwe mMaTtpuyHbie

aucnnen Ao/KHbI ObiTe cneynansHO "nNogcTpoeHbl” mog ycrapes-
Wy nepenalolyio TEXHUKY, 4TOObI NONy4YUTb BbICOKOE Ka4YecTBO

n3obpaxeHus.

060 Bcem 3TOM M NoHAeT peys B nybnukyeMoi cTtaTse.

¢upHOE aHanoroBoe TenesuaeHwe c

NOCTOSHHO M3MEHAIOLMMCA OT paga
$aKTOpPOB HEBLICOKMM Ka4eCTBOM npuema
OCTaEeTCA NOoKa OCHOBHLIM B HAalWleW cTpa-
He. ATmOochepHbIe NOMexXn, OTpaxeHWsa oT
3paHuin 1 apyrux obbekTos, NOMExXu OT
anekTponpubopoB, paguotenedOoHOB W
MalUWMH — OCHOBHLIE NPUHUHLI, YXYALIAD-
wwe usobpaxeHune.

Ka6enbHoe aHanoroeoe TenesuaeHue,
yX€ [ABHO WCNONL3YEMOE B KPYMHBIX
ropopax, obecne4uBaeT Gonee BLICOKOE
KavecTBo wuaobpaxeHwn, Tak kak Gonb-
LUMHCTBO MOMEX, CBA3aHHBIX C HA3EMHOM
nepegaYein CurHanos, He NPUHUMAIOT BO
BHVYMaHWE. 30eCh yXe 4acTU4HO npume-
HAIOT UWppPOoBLIE METOOLI LWYMONOgaBne-
HUA C KCNonb3oBaHueMm rpebeH4aTtsix
duneTpo (2D-wymonogasneHue) wnw,
4TO HAMHOro 3P PEKTUBHEE, CO CPaBHEHU-
eM Kaxgaoro kaapa waobpaxexus ¢ npe-
obinyum 6ea notepw getaneir (3D- nnu
BpEMeHHoe wymonopasnenue). MNepeoiid
cnocof McnoneL3yloT Ang CUEH C BLICOKUM
YPOBHEM OBWXEHWS, NOTOMY YTO B HWX
peako COBNaaaT NOMOXEHWA TOYEK M30-
BpaxeHWa TEKYLLEro Kaapa v npeabiayLe-
ro (MHavYe BO3HWKHET 3ameTHas noTteps
yeTkocTW). BTopoit cnocob npuMeHsioT
NPy HENOABWXHOM N306paxeHUn v B cLe-
Hax C MankiM YPOBHEM ABUXEHUSA.

Kpome wymonogasneHusi, B kabenbHoOM
TeneeuaeHnn NPUMEHRIOT METOAL! Lppo-
BOro NOBLILLEHUA HeTKOCTK Kpaes n3obpa-
XeHus. B eBponeickux cTpaHax yxe ceu-
4ac NOBCEMECTHO MCNONL3YIOT UMGpPOoBLIE
NPUEMHUKM, 1 HEQANEK TOT OEHb, KOTAA U B
Poccumn Byoer Wwmpoko pacnpocTpaHeHo
undporoe TeneemaeHwe Hauny4dwmm
cnocoBom nony4eHus BLICOKOrQ Ka4ecTea
umgposoro uaobpaxeHua npu BreiCTpoR
CMEHE CUEH, KOHEYHO, CHUTAEeTCH yBenu-
YeHWe LWWPKMHBI Monockl kawana. Ho
NOCKOMNBKY 3TO HEBO3MOXHO, CErogHs B
OCHOBHOM WCMONL3YIOT METOL, CXaTWs CUr-
Hanos MPEG-2, kKOTOpbIN, XOTS U YBENWU4M-
BAeT NponyckHyilo cnocoBHOCTE KaHana
nepegaqw, He BCeraa No3sonaeT Nony4nTs

HEeW3MeHHO BbICOKOe KavecTso usobpaxe-
Hua [1]. Mpu 3TOM, 4eM BeilLe CTENEHb
cxaTtua (a B HEKOTOPLIX CNy4asx CKOPOCTb
nepengaYyn ABOWHHBLIX CUMBONIOB HE NpEeBkI-
waer 2...3 MBut/c, T. €. CTeneHs Cxarus
nocturaer 6onee Yem 100 pas), TeM xyxe
KayecTBO M3obpaxeHun.

YxyaoweHvwe nposBnAeTcs B BUAe pas-
MBITUA KOHTYPOB (MHOrOa ero HasblBalT
"3amMbiNMBaHMEM"), NOSBNEHWA OKAHTOBOK
Ha Pe3KUX Nepexoaax APKocT naobpaxe-
HWS, WCKaXeHWs UBETOB Ha nepexonax
Mexay HAMKW, MNONABNeHwss CTyneHex
(3amMeTHO, Kak NpaBwuio, B YBENUYEHHOM
macwrabe wuszobpaxeHus), "mowkapbl”
mnn "myX" (Mosquito Noise), npu KOTOpLIX
HabnogaeTcs MepuaHve, HanoMuHatoLLee
nerawwmii poi, cnepnos ("xBocTtoB”) 3a
OBUXYLUMMUCH O6beKTaMK 1 T. M.

YMeHbleHne cTeneHn cxaTtua (CKo-
pOCTL Nepegaqy CUMBONOB MOXET [0CTU-
rate 200 Mbut/c u Gonee), ncnons3oea-
Hue Bnoka cHuxernns aptedaktos (Block
Artifact Reduction), npumeHeHue yxe yno-
mAHyTeEIX 20- v 3D-wymonogasutenei
NpaKTU4ECKKM YCTPAHSAIOT NepequcrieHHbie
nedexTsbl unppoBoro naobpaxeHus.

B npou3BoacTtBO TeneBU3WOHHOW W
OpYyroi BMOESONPOAYKUMM BE3Ae B Mupe
eBknaabialoT 6onblwme cpeacTea ana obe-
Cne4yeHns eCTeCTBEHHOCTW NOoay4aemoro
“300paxeHua No APKOCTU U LBETHOCTU.
Jna atoro cnepaTt 3a NpaBuneHOCTEIO YC-
TaHoeku Ganavca 6enoro, UBETOBOI TEM-
nepatypel U apyrux napametpoB. Cry-
OWAHBIE BUOEOMOHWTOPLI rapaHTUpPYIOT
Geaynpeynyio useTonepeaayy, 4ero Henb-
35 ckasaTbh 0 Tenesusopax € ObbIMHLIMUK
kuHeckonamu, XKKW v gaxe npo nnasmeH-
Hble NaHenu.

B cBf3an ¢ ykasaHHeIM 3NEKTPOHHYIO
"HauyMHKy" COBpPEMEHHbIX TeneBU30pOoB
paspabaTelBaloT Tak, 4To6bI KOMMEeHCUPO-
BaTb HEOOCTATKWM MUCNONL3YEMBIX B HUMX
avcnnees, Hanpumep, 4Tobbl 3eneHsbIn
ra3oH He BLIMAAEeN KOpu4HEeBbIM, Heboc-
KNOH pencTBuTensHo Bein ronybeiM, a
KOXa 4enoBeKa MMena TeNecHbI UBET.

Cnosapk TepMUHOB h a66pesvaTyp

CVBS — Composite Video Blanking and
Sinchronizing — nonHbIA UBETOBOW Tene-
BU3WOHHLIN BuaeocurHan (MNUTB).

Deinterlacer — pewnTtepneiicep, KoHBep-
Tep NPOrpECCUBHON Pa3BEPTKW.

DS-601, DS-656 — undpoBbie cUrHans!
nocne obpabotkm mMukpocxemoit FRC9429A
curHanoe dgopmara ITU-601 » cneuwdukaumm
ITU-656 COOTBETCTBEHHO.

HDTV — High Definition TV — Tenesupe-
HUWe BbicoKOIA YeTkocTh (TBY).

ITU-601 — uudpposoir dopmat ansa
HECKATOro BUOEOCUIHana B cuctemax PAL m
NTSC w komnonedtHom (Y, Cg, Cr) dopmare
4:2:2. PacluMpeHHyo cneundukaumio MoXHO
nepeHocuTs B HDTV.

ITU-656 — uwdpposan uHTepdeicHan cne-
uukaLma [N HeCkKaToro BuoeocurHana B
cucTemax PAL (625 ctpok) n NTSC (525 cTpok).

L/C — Luminance/Chrominance — curxa-
Nkl APKOCTH/LIBETHOCTH.

MPEG-2 — craHaapT CXaTws CUrHanos
ABMXYLUMXCH MI0OPaNKEHUIA 1 3BYKOBOTO CUrHa-
na, yTBEpXOeHHbIA B 1994 ., — OCHOBHOI B COB-
peMEHHBIX CUCTEMAX LMGPOBOIO TENEBUOEHUA.

MPEG-4 — craspapt cxarva (1998, 1999 r)
CUIHANOB ABWXYLLMXCA M300pakeHnin 1 3ByKO-
BbiX CWIHANOB, NPeAHA3HaYeHHbIA B NEepBeYo
oyepeab ONA Nepefavyd ayauoBu3yanbHOW
WHbOPMAaLIK NO Y3KOTONOCHbBIM KBHANAM CBA3W
W B UHTEPaKTUBHLIX TENEBM3NOHHLIX CUCTEMAX

SDTV — Standard Definition TV — Tenesu-
AEHME CTAHAAPTHOR YeTkocTh (TCH).

YUV — UBETOBOM KOMMNOHEHTHLIA BMOeO-
CMIHAN, COCTOALLMIA M3 CUIHANO0B APKOCT (Y) 1
ueeTopasHocTHex (U 1 V). MpumensioT Takxe
BapuaHT YCgCp.

K cTaHpapTHOMY COCTaBy COBPEMEHHOTO
TENeBM3NOHHOr0 BUOEO0NPOLECCopa MOXHO
OTHECTW Takxe "pacluMpuTEn CUHEro W
3eNeHoro”, KOPPexKTopbl YPOBHA CUrHanos
OTAENLHBIX NEMEHTOB NOBEPXHOCTH 06b-
eKkTa, HenWHelHble ramMmma-KoppekTopsl,
OWHAMWHECKWUE PErYNATOPE!I APKOCTU U KOH-
TPacTHOCTK, YNy4LUMTENN LBETOBLIX Nepe-
xopoe v ap. TecHoe B3aMMOQENCTBINE pa3-
paboTyMkoB MWMKPOCXEM W NPOM3BOAUTE-
new Tenesnaopos obecneynBaeT MHOrooG-
pa3ve BapyaHTOB MCNOMHEHWA W COKpaLLa-
€T CPOKW NPOeKTMPOBaHWUS annaparos.

O4eBUIHO, HTO KNacCUHeckuil TENeBU3op ¢
KMHECKOMOM fydLe BCero npucnocobneH K
npyemy TeNeBUanOHHOIo BelaHws, obecne-
yueas paspelteHue 720568 Tovex 1 Gonee
M WCNONBL3YH YEPECCTPOYHYI0 pPa3BepTKy.
Takoii e ¢opmat NpUMEHeH B NONYNAPHbIX
ceiyac npourpeiBatensx DVD. Moatomy
[axe Hefoporve Teneeu3opsl He Tpebylot
HUKakux npeobpa3oBaHvii GopmMaTos.

PeweHuem Bcex npobnem maclutabu-
poBaHus morno Bul 6biTk TeneBupeHwe
Bbicokoi yeTkocTu (TBY — HDTV), tak kak
npu atom npeobpasoBarHoe B 4..5 pas
paspelieHue nepenaeTca Tak, HTo OgHOMY
WU3NY4EHHOMY TMWKCENO COOTBETCTBYET
ApYroi, TOYHO TaKoW Xe, Ha 3KpaHe Tene-
Bu3opa. Hanpumep, B umdposom cTaHpap-
Te ATSC (Ces. Amepuka, Anoxus, Kopes)
npepycmoTpeHo 18 pasnuuHbix KomBuHa-
LM paspeLueHns, YacToT CMeHB! Kaapos n
nonei, KOTOpLIE NOCNE OEKOOWPOBaHMA
[0MKHBI NOAX0AWTL NoA 0COBEHHOCTU NpK-
MEHSeMOoro B Teneswaope gucnnes [2].

YuuteiBas, 4T0 HenoneuxXHble naobpaxe-
HWS BCTPEYAOTCA AOBOMLHO peako, a 6onk-
LUMHCTBO MX BCE-Taku ABMxXyLLmecs (0T Mef-
NIEHHO W3MEHRAIDLLMXCA NaHopaMm Nenaaxei
0,0 CTPEMUTENBHBIX CLEH B HUnbmax u cnop-
TUBHLIX Nepefayax), TO ecnv He HapyLlueH
BanaHc Genoro, dhopmar naobpaxeHns nog-
XOOMUT K pa3mMepy AMCnnes, ypoBEHb LUYMOB



BOCNPOW3BOAWTCA OBaX-
obl. Takod meTtop ws-3a
MONIOBUHHOTO  BEPTU-
KanbHOro paspeLeHns u
MEpLaHWA CTPOK Npuem-
nem TonbKO ANs Hemog-
BVDKHBIX M306paxeHui n

B TENEBn3opax ¢ paame-

PpOM 3KpaHa no guaroHa-

v He Gonee 37 cM.
Yrny4yweHHoe ropw-

30HTanNLHOE paspelle-~
HWE NoNy4aloT NpuMeHe-
HUEM KanpoBOW WHTEp-

nonauMKn B TENeBu3opax
C pasmepoM 3kpaHa no
awaroHanu po 55 cm.
Ona Gonblwmx pasmepos
3KpaHoB HeobxoauMb
6Gonee CnoxHeie U Aopo-
rocTosAlme MeToasl npe-
obpasoeaHus.

Mpw wmcnons3oBaHKUM
AeuHTepnencepa ¢ ycr-
POMCTBOM  COXpaHeHWs
u3obpaxeHun (3anomu-
HAIOLLIM YCTPOWNCTBOM —
3Y) 13 apyx cnesyroumx
Opyr 3a apyrom nonyka-
opoe (pwuc. 2, ceepxy)
MOXHO MONy4uTb LEenoe
waobpaxernne (Frame

Based Deinterlacing).
Mpw aTom BepTUKanbHOE
paspelleHue gocTuraet
NONHOro 4McnAa CTPOK

curHanoe cwucrem PAL

TETTTTTTPIT T I FITTPITY PR

(576) wnn NTSC (480).

Takwe curHansl yxe Mox-
HO nogaeatk Ha Bonblve
3KpaHbl, 0gHako B Obl-
CTpOOABUXYLUMXCA 06L-
exTax Npu YKasaHHOM me-
TOQE NOSBNSAETCH HEKO-
TOpPas "NOTPEnaHHOCTE"
("Baxpoma”), Tak Kak B
KaXOoM nonykanpe OHW
HaxopsiTcA Ha Opyrom
mMecTe (pvc. 2, CHKU3Y).

Cyte mMmeToga nopg
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H
T
HH
1

T Ha3saHwem Motion Adap-

T

tive Deinterlacing cocro-

WT B TOM, 4tO 0Bnactu ¢

2 Bl

I BbICOKOW WHTEHCWBHO-

T

CThIO ABWXEHWUs (OuHa-

T

Mmuydeckue mnaobpaxe-

Hapit

B

Puc. 3

MWHUMArEH, 4YeTKOCTb M KOHTPacTHOCTb
ONTUMU3WPOBaHLI, 8 AuarcoHabHbIe NIMHUA
He UMEeIoT 3yBLOB 1 CTYNEHeK, MOXHO CHM-
Tartb, HTO NPOW3BOAUTENL TENEBM30PA Bbi-
nonHun "obR3aTensHy0" Nporpammy.
"Mpow3BonbHas” Xe nporpamma co-
CTOMT B TOM, 4TOBE! ABMXyLWeecs n3obpa-
XeHwe nogorHate nog noboi gucnneii u,
4YTO camoe rnasHoe, NpucnocobuTe Kap-
TUHKY K Hauny4llemy BOCNPUATUIO.
3nekTpoHHO-ny4eBan Tpybka BoCNpoO-
u3soamT maobpaxeHne B TOM xe Buge, B
KakoMm ero nepenalT — METOOOM 4Yepec-
CTpo4HOW pa3sepTku, u Bnarogapa OTHO-
CUTENBHO ManoMy BPEMEHW NOCNECBeYe-
HWA CBETOBLIX TOYEK n3obpaxeHne nony4a-
erca CTPoBOCKONUYHLIM W, CnepoBaTenb-
HO, npepactaensieT coboit nocnenoBarenb-
HOCTb BLICTPO CMEHSIOWMXCH MOMEHTaNb-
HbIX KapTuHoK. Bo Bpema TemHoi daassl
(oBpaTHoro xoma nyqei) MO3r Yenoseka

PEKOHCTPYMPYET Npegbayline MOMEHTbI
OBUXEHWA W, CReaoBaTensHo, nony4aer
VHGPOPMALMIO O ero HeNPepPLIBHOCTU.

MatpuuHbie e aucnnew paboraior c
LEnbIMY KapTUHKaMK, T. €. MCNONL3YIOT Npo-
rpeccuBHbIi MeTopn, pa3septku. Mo3toMy oHK
TpebyioT npeobpa3oBaHWA CUrHana KoH-
BEPTEPOM NPOrpecCUBHON pa3BepTkn —
nevHTepneiicepom (Deinterlacer).

Mpu yBEnu4eH1M pasmepa akpaHa v CKo-
POCTY CMEHLI M306paXeHns 3puTens 3ame-
YaeT 1 BO3HUKAOWME NPW STOM NoBoyHbIe
addexTsl npecbpa3oeaHuA NONYKaapoB B
ueneie kanpel. Jpyrumu cnosamu, 4em 6ons-
Lue pa3mMep 3kpaHa, TeM Boilue TpebosaHus K
YCTPOMCTBAM TENeBn3opa, OTBEHaoLLMM 3a
obpabotky enpeonsobpaxequs [3].

MpocToit meTon NnpecbpasosaHns Nony-
KaOpoB B LEfble Kagpel, T. €. YOBOEHWE
yucna CTpok, uimocTtpypyeT puc. 1. MNpwu
3TOM KaXOas CTpOKa OOHOro nosykagpa

Hus) obpabaTeiBaloTCA
METOAOM CTPOYHOM WH-
Tepnonaumu. Cnocob npuemnem yxe nna
3KPaHOB C pasmepom AuaroHanu 72 cMm u
Bonee, XOTA ¥ BO3HUKAOT B HEKOTOPLIX
MEeCTax yxyaLeHUs YeTKoCTH M306paxeHus
(puc. 3).

MNocnepHwii M3 onucaHHbLIX METOAOB MOT
6bl YOOBNETBOPUTE CaMbIX NPUAVPHUBBIX
notpebuteneit u Npou3soauUTENel Teneen-
3opos, ecnn 6ol HE ogHa npobBnema.
TenesuanoHHsle nporpammet n DVD-dunes-
Mbl MCNOABL3YIOT YacTOTY Nonykanpos 50 My
(cooTBeTCTBEHHO YacToTy kanpos 25 i), B
TO BpemsA kak XK v nnasmeHHsie naHenu,
NPOW3BEAEHHLIE B OCHOBHOM B CTpaHax C
cuctemoit NTSC, — 60 Iy, (30 Mu). Heo6-
xoauvmoe npeobpa3oBaHne 0QHOM HaCTOTh
B apyryio (60 8 50 MNu) HasbiBawT GakTo-
pom 1,2. OHo obecneyvBaeTca B TENEBU-
30pe NOBTOPEHWEM Kaxaoro naToro nony-
kagpa. Ha puec. 4 ceepxy nokasadol kap-
TUHKK ¢ YacToTor 50 My, cHM3y — npeob-
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Mpuem cTaTen

PAOMO Ne 10,2007 =

31oT MeTon ocobeHHo
YOAyeH npu ABUXEHUW
nepea HenoasWXHbIM Go-
HOM 1nK npu konebaHuax
Kamepsbl, UNK Npu yaane-
HUM 1 NpubnuxeHun obb-
exToB. Takylo TEXHONOrMI0
Ha3bLIBAIOT ABUraTeNibHO-
CKOMMEHCUPOBAHHLIM
ceepxnpeobpasoBaHuem
{(Motion Compensated
Upconversion). OHa ume-
eT ocobeHHocTH. Tak,
Hanpumep, NPOMEXyTouy-
Hble KapTWUHKK He nepe-
AAT B TENeBU3NMOHHOM
curHane v He 3anwvchl-
BawT Ha DVD, HO OHW
[onxHb! BbiTb BOCCO34a-
Hbl TENEBM3OPOM B pe-

XMME peansHoro Bpeme-

HW. Ina 3TOoro B Hem

HeoBxooumo MMETh paa

YCTPOWCTEB COXpaHeHus

fionHoro HSOﬁpS)'KEH ua u

WCNONHEHWA anropuTma

T

CpaBHEHWA [OBYX WC-
XOOHbIX KAapTUHOK, Mpo-
rHO3WPOBAaHWA OankHen-
Wwero M3MeHeHUa Mono-
HEHWUA BCEX WMEIOLLMXCS
Ha HWx 06LEKTOB U co3aa-
HUS opHoro wnu Bonee
MPOMEXYTO4HbIX n306pa-
JKEHWIA C NPaBUILHBIM NO-
NIOXEHWEM [OBUXYLLIMXCA
06bexToB.
XKuakokpuctannuue-
CKME W Opyrve aucnneu,
HanpuMep, KpemHWeBble
LCoS (Luquid Cristal on
Silicon) u ceetossie DLP
(Digital Light Processing),
COXPaHSIOT NOCTOSHHBIMUK
3HAYEeHWs UBETHOCTW W
APKOCTW KaXO0ro NMKcens
BO BPEMS OEMOHCTpaumn
kapTuhkn. CoenaHo ato

ana Toro, u4tobel pate

BpEMs rnasy npucnoco-

Puc. 5

pa3oBaHHble KaApbl ¢ YacToToil 60 Mu, a
nocepeanHe — Kak Kaxablit naTelid nony-
Kanp OeMOHCTpUpYeTcA apaxaw. [loTpe-
6utenb, kak NPasuno, He 3amMeyaeT CBA-
33@HHLIX C 3TUM MOrPELLHOCTEN, 8 BUOEOo-
aKcnepTel 0BHApPYXMBAKT WX NWlb Npy
6LICTPOI CMeHe M3obpaxeHus.

Ewe 6onblue 3ameTHbl MOrpeLHoCcTU
Takoro npeobpa3oBaHuA Npw BOCTIPOM3Be-
neHun GunsMoB. M3Ha4ansHo 3ane4arneH-
HbIE Ha NNEeHKe C 4acToTol 24 kaapa/c oHu
[emMoHCTpupyioTea ¢ yactoton 50 nonyka-
OPOB/C unu ux 3anuceiBaloT Ha DVD w
nokaasieatoT Ha 60-repuoeom Tenesunsope.
Mpw npeobpa3oBaHvn pa3BepTky BaXKHO,
npexge ecero, 4tobbl COOTBETCTBYIOLUME
apyr opyry nonykaapsl obecneysunu "ceoe”
uenoe uizobpaxeHwe, a nocCKOMNbKy arta
vHpOopMaumMa He 3akogupoBaHa HW B
O[HOM W3 CUrHANoB (aHanorosom, undpo-
Bom, DVD-npourpeiBaTens), nogasaemMom
yepe3 SCART, To B Tenesuaope Heobxoan-
MO MMETL TakK Ha3blBaeMblil DEXWUM pacno-
3HaBaHus Gunemoe. B Hem cpasHuBaeTcH

BUTLCH 1 NONYHUTE HEMEp-

uawee n3obpaxeHue.

To, 4TO NpepgcTasnaeT-

Ht
rs3 1
oge:

T 1 fil

B s T 3

CcA npevMMmyuwecTtsoM B

T TriT T

coAepXuMOoe AOByX nonykaapos, 4706kl
MakCUmansHo BLICTPO MAEHTUOUUMPOBATL
npaBuibHbIM pexum, HaswiBaemuld Pull
Down (2:2 gns 50 My u 3:2 pna 60 Mu). Ons
pexuMa pacnosHasaHua ¢puneMoB Heob-
XOOMMBI BbICOKME CKOPOCTb M TOYHOCTb,
MOCKONBKY CHOXEThl B HWUX CMEHSIOTCA B
[0NW CeKyHAbl, a cCamMu OHU Takxke BbicTpo
MOMYT CMEHATECA peknamMHeIMK Bnokamu.
[na nepexoga K 4acToTe CMEHbLI NonykKa-
apo. 60 My B MaTpUYHBIX OVCNNERX TENEeBW-
30POB NPUMEHSIOT NEPEMEHHOE (OBYX- MK
Tpexpa3oBoe) NOBTOPEHWE PEKOHCTPYUPO-
BaHHbIX LEnbiX kaapos (pexum Reverse 3:2
Pull Down), a B Gonee NpoaBUHYTEIX peLue-
HUSX — KOHBEPTaUMIo 24-X unu 25-tn non-
HbIX kaapoB B 50 wunu 60 kagpos cospaHuem
(CMHTE30M) HEOOCTALWMX KaapoB, KOTO-
PbIE UMEIOT NPaBUILHO NO3VLMOHMPOBAaH-
Hble 0BLeKTHl M NMOSTOMY CO303l0T Henpe-
PLIBHBIA NPOLECC OBWXKEHWUA. TONbKO KOM-
neHcauma ABWXeHWa YCTPaHAEeT pacrbig-
4yaTocTe nNpu nokase ¢unemoB Ha 60-
repuoBbiX MaTpuUYHbIX 3KpaHax (puc. 3).

KOMMBIOTEPHBIX MOHWTO-
pax, Ha KOTOpbIX 0TOBpaxXaloTcs B OCHOB-
HOM HENOABWXHbIE M306paKeHUs, HAHOCUT
OrpoMHbIA yuepb npu socnpouasefeHun
ABUMXYLIMXCH n306paxeHnii Ha TeneBman-
OHHBIX gucnnesx. Ma3 ny4we npucnocab-
nuBaeTcA k cTpobockonuyHbiM KM3obpaxe-
HUAM, HA3VPYIOLLMMCH Ha OMOPHbLIX TOMKaX
[LBWKEHWS, KOTOPBbIE NOKA3LIBAIOTCH O4EHb
BLICTPO M € O4EHb BLICOKOW HETKOCTHIO, YTO
¥ MO3BONAET rMa3y Ny4lle BOCTPUHUMAETH
HenpepbIBHOE ABuxeHne o6bekToB. B cny-
yae XK gucnneee onopHbie TOYKW OCTaloT-
CA Ha 9KpaHe HaMHOro AoneLue, Yem Heob-
X0AMMO AN BOCNPUATUA, HTO U NPUBOOUT K
BO3HWKHOBEHMIO HEYETKOCTH OBWXYLLMXCA
06bLeKTOB Ha akpaHe.

CoepemeHHele XK gucnnew wumerot
BeiCcTpOOENCTENE (€ro Ha3biBaloT Bpeme-
HEM OTKAWKa NUKCens), pocrturawlwee
10 mc, T. 8. NPUMEPHO NONOBUHLI O/TUTEb-
HOCTW OQHOM KAPTUHKW. 3TO OenaeTt OCTpon
npobnemy yNOMSAHYTHIX BbILLE OMOPHbLIX
Touek. [ins npuaaHus naobpaxeHuno cybb-
eKTVBHO BonbLUeit Y4eTKOCTH MHOrAA Cokpa-



LLAKOT BPEMSA CBEYEHWA 3KPaHa CUHXPOHU-
3MPOBaHHEIM  BhIKNIOYEeHWEeM ¢GOHOBOro
ocBeleHs (3aaHel NoACBETKKU) Ha Nono-
BUHY BpPEMEHW Noka3a kKapTuHkW. Takas
Koppekuus MoxeT BbiTb 3anoxeHa B CoBpe-
MEHHBIE BUAEONPOLECCopSI.

Moxoxwin addekt pocturaerca 6Ges
Kakoro-Hubyoe annapartHoro BMeluaresib-
cTea "rubkumm” GyHKUMOHANBHEIMK MOLY-
namMu (OQMH U3 HAX HA OCHOBE MUKPOCXEME

FRC9429A paccMOTpeH HWxe), KOoTopble  BaxHO, 4ToObl HAPSOY C COBMECTUMOCTLIO TOXe y Hac.
NporpamMMuUpytoT Tak, 410 oHu noasonaiot ¢ HDTV umenace BO3MOXHOCTb BbICOKO- Aobpo noxaroeams! Bydem sam ovews
BUAETH KaXOblii BTOPOi kaap naobpaxeHns  Ka4yecTBEHHOro NpuemMa oBbIMHOro aHano- paos.

TEMHbIM.

0Oba paccMoTpeHHsbiX cnocofa noseo-
nsoT KK grcnnesm npubnnantecs No Yer-
KOCTW M300pakeHWs K BNEeKTPOHHO-Ny4e-
BelM TpyBkam. OpHako spkocTs u3obpaxe-
HWS NPU 3TOM YMEHbLLAETCH HaNoMoBUHY,
YTO HENbL3A HA3BaTh NPEVMMYLLECTBOM, OCO-
6eHHo Bonbwmx XKK gucnnees, kOTOpbie
KOHKYPUPYIOT ¢ 6onee ApkuMim NAasMeHHb!-
MU NaHeNaMu.

Ons  pewenws npobnemsl BMecTo
3aTeMHeHHO BTOPOIA KapTuHKK Heobxoaum-
MO CO30aTk HoBOe u3obpaxeHue, copep-
Xallee Te Xe OMNOpHbie TO4YKW, KOTOpbie
rmas oxwpaer wuMmeHHo B Tpebyemeie
MoMeHTEI. C yKasaHHOR LENBo NPUMEHRAIOT
YCTPOWCTBO ABUraTeNbHO-CKOMMNEHCUPOo-
BaHHOM YepecCTPOYHOCTH (Motion
Compensated Deinterlacing) — newHTep-
nevicep B8 Mukpocxeme FRCI429A dwupmel

notpebutens pns  po-
CTUXEHUA MUHUMANBHEIX NOMEX B W30-
BpaxeHun. MHOrOYMCNEHHEIE BO3MOXHO-
CTW ynyHleHust n3obpaxeHusi, KOTopbie
cTanu AOCTYNHLIMKW C NOABNEHUEM HOBBbIX
nokoneHu  mukpocxem  obpaboTkun
BUOEOCUIHANOB, NPUBOOAT K LUMPOKOMY
cnekTpy notpebutenbckux npegnourte-
HWIA, KOTOPLIE 3aBUCAT OT NPOU3BOAVTENRA
Tenesu3opor 1 pernonHa cbeira.
Ona  poccuiickoro  notpeGutens

rogoro Tveneeupenus wnu SDTV Ha
MaTpPU4YHOM 3KpPaHe C BbICOKMM pa3peLue-
HUeM. VMimeHHo NoaTomy Ons NPoM3BOOW-
Tenen MaTpuuHbIiX TENEBU30OPOB OYEHb
BaXeH NpaBunbHblin BEIOOP MUKpOCXem
ynydweHnws uaobpaxernus u obpaborTku
BUOEOCHIHaNoB.
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8 JUHHBIX 6GotaeT He TonbkO C Ha-
< b FREZ9A | o GroTamy 50 1 60 kazpos/c,
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PAOWOAETANU ONA BAC!

Toproeo-NPOMBILLAEHHBLIA XONAWHT
«HoBan» ocyllecTsnseT nocTasky
PagyoKOMNOHEHTOB OTEYHECTBEHHBIX W
3apybexHbiX NPOM3BOAUTENEN BCEM
0PUANHECKUM 1 DU3NHECKUM NNLIAM B
nobyio Touky Poccum u CHI

Y Hac Bbl BCTPETUTE BHUMATENLHOE
v nobpoxenarensHoe OTHOLWEHWE.

Camble pegkve KOMNOHEHTbl —

wwwl .nowel.ru.
Ten.: 223-70-98; 589-68-16.

& * *

Ans Bac, pagnonioGurenn!

PAOWOKOHCTPYKTOPbI Bcex Ha-
npaenenuin. Kopnycet ans POA. Paguo-
BNEMEHTBI, MOHTAXHbIA WHCTPYMEHT
W matepwanel, nutepartypa, roToBkie
wspenun. IBM-komnnekryowme.

Ot Bac — onnayeHH.lil KOHBEPT ANs
GecnnaTtHoro katanora.

426072, r. MxeBck,

a/s 1333 PTL, "MpomeTen”.

www. rtc-prometej.narod.ru .

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

Ten. 22-60-07.
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YHuBepcasnbHbIN NepeknioYaemMbii
nynbsT 1Y ¢ npotokonom RC-5

B. NNIY3SIHWUH, r. Knposo-Yeneuvx Kuposckoi obn.

Mpeanaraemeiii N4Y popmmupyer komaHabLl B COOTBETCTBUM C pac-
npocTpaHeHHsIM npoTokonom RC-5, Ha npuem KOTOPbIX paccynuTaHbl
MHorue ycTpoicrea 6eiToBoi anekTpoHnku. OcobeHHOCTb €ro B ToM,
4YTO COOTBETCTBME MEXAY HaXXMMaeMbIMM KHONKaMy U nogaBaembi-
My UK koMaHgamMu MOXHO YCTaHOBHUTL U/ U3MEHUTE Mo cobCcTBEH-
HOMY XenaHWio, Npucnocobue Takum obpa3om nyneT gns ynpasne-
HUA nobbIM ycTpoWcTBOM. Bonee Toro, MoOXHO 3a4are TPU Pa3HbIX
"packnagkn” Knasuarypsel, nepexknio4Yas ux no HeobxogumocTw.
HUmeeTcs BO3MOXHOCTE 3aAaTs W Takyo “"packnagky”, npu KOTOpo#
HaxaTua Ha pa3Hbie kHonku NAOY 6yayr agpecoBaHbl pa3HbIM

ycTpoicTBam.

KOHCTpYKUMKM  wcnons3oead MK

ATtiny28, cneuvanbHo NpeaHa3HaqyeH-
Hblil ana paboTw 8 NAOY. B otnnywve ot opy-
rvx, B HEM NpeaycMOTpEH 3anpoc npepsbi-
BaHWA YCTAHOBKOW HWU3KOrQ JNIOrMYeckoro
ypoBHA Ha noboM n3 BXOOOB OOQHOro M3
noptoe. 310 noseonser 6e3 [ONONHK-
TeNbHLIX annaparHelx 3aTpar "pas3byauTs”
MK, Haxogswmiics B "cnsawemM” pexvme,
HaxaTuem Ha nwobylo KHOMKY nynsTa.
Cpenats at0, vcnonk3ys MK GonblumH-
CTBa Apyrux TUNOB, 3HAYWUTENbHO CROX-
Hee. Kpome Toro, B ATtiny28 wumeercs
BCTPOEHHBI MOOYNATOP WMMYNLCOB, 4TO
Takxe ynpowgaet cxemy NAOY.

(ra6n. 1). Ecnu xe 8 MNAY 6ypet yctaHoe-
NeHa MUKpocxema ¢ uHaexkcom L emecto V,
OH cMoXeT paboTaTe NPV HaNPsXeHUW He
mexee 2,7 B. MakcuMansHoe HanpsxeHue
e o6owx cny4anx — 5,5 B.

BeiBOog HavansHoW yctaHoBkm MK ans
6onblIe NOMEXOYCTONYMBOCT COBANHEH
yepea peauctop R1 ¢ NAOCOM MCTOYHUKA
nutaHus (6atapen GB1), xots aHanormny-
HbIA PE3VCTOP MMEETCH U BHYTPYU MUKPO-
cxembl. HactoTy kepamuyeckoro pesoHa-
Topa ZQ1 (455 kl'u) M3aMeHATL HENBL34, Tak
KaK BCE peanv3oBaHHbLIE NPorpaMMmHO
ONUTENBHOCTH MMMYNLCOB W Nepuoabl Mx
noeTopeHus GyoyT wMeTk NpaBunbHEIE

SB1 SB2 SB3
':D:‘ ':[]:‘ ‘ID KBuB. 4, 18 R2
o | = ) DD1*—J 33
SB4 SB5 SB6 1 E—
A R 7
SB7 SBE SBg —|;&?13KBxT°-‘ w: | T 258
‘jp— - I]D-—- 8 Kewe 5 21 0D1
$B10 SB17 SB12 &l oo
=) | ATtiny28V-1AC 100 1
SB13 SB12 : B <108
T 3 I
i} 3 1]
SB16 SB17 g
: €351
SB15 SB20 ..
T . RS
270
$B22 SB23 = //lR
sB25 | [ sB26 @Z 424y
. T » ZQ1 455 Ky -BM13J4G
11 I
SB28 SB29 SB30 LA R3 [/ R6
1K /} 62
SB31 SB3Z SB33
T w. (V) HLa
— — s GNL-3015
sB34 SB35 SB36 39"‘-@5 i
uallE:Alka
2 3l 4l 56
Puc. 1

Cxema MAOY nokasaHa Ha pwuc. 1.
Yka3aHHbelil Ha HeW BapuaHT MUKPOCXEMbI
MK (ATtiny28V-1AC) B MUHWaTIOPDHOM KOp-
nyce TQFP-32 ewiGpad no ToW npu4uHe,
410 cnocober paboTats NpW HanpPsXeHuK
nuTaHus, noHwxenHom o 1,8 B. MoxHo
WMCNONL30BaTL M MUKPOCXeMY B Kopnyce
PDIP-28 (nHpexc P BmecTo A B 0603Haue-
HWUK), YHTA WHYIO HYMEpauwio BbIBOAOB

3HAYeHWs TONbKO NPW Takoi TAKTOBOW
vyactote. KoHgeHcatopbl, obbl4HO ycTa-
HaBNWBaeMbIE MEXOY BbIBOAAMW pesoHa-
Topa 1 0BLWMM NPOBOAOM, B IAHHOM Cly4ae
He HyXHbl — B MK MMETCH BHYTPEHHWE.

B npomexyTkax Mexny HaxatusMu Ha
KHOMKKM nporpamma nepesogut MK B
"CNAWMIA" PEXUM C MUHUMAanNbHBIM 3Hep-
ronoTpebnednem. MNMpu 3ToM Ha BbIBOAAX

PD2—PD7 (Bbix0gax) ycraHoBneHsl HWM3-
KWE NOrvYeckre YpoBHMW, a Ha BbIBOAAX
PB2—PB7 (Bxoaax) — ebicokue, Gnaroga-
PA BHYTPEHHWM PE3MCTOpPaM, COEaWHSAIo-
MM WX C NnocoM nutanua. MNpu Haxatum
Ha nobyio ua kHonok SB1—SB36 ypoeeHb
Ha COOTBETCTBYIOLLEM BXOAE CTAHOBUTCH
HU3KUM, 41O "Byaut” MK, 3acraenss ero
NPOAONXWUTE BLINOJHEHWE NPOrPaMMb.

Mpexpae Bcero, oHa ONpeaenseT, Kakas
KHOMKa Haxata, 3ateM ¢GopMuUpyeT Ha
soixoge PA2 MK koposyw nocneposa-
TENbHOCTL COOTBETCTBYIOLLE KOMaHAbI.
Ecnu kHONka He oTnywexa, yepes 114 mc
nporpamMma NosTopPMT KOMaHAy, B NPOTUB-
HoMm cnyqae MK "zacHeTt" go cneayouwero
HaXaTWA Ha Kakyio-Nubo KHoNky.

Yaen Ha TpaHdaucTope VT1 1 uanyyaio-
wem guoge VD1 npeobpasyer curHan c
Buixoga PAZ2 B MK uanyyeHwe. KoHpeH-
catop C3 ¢opcupyeT nepenagsl Hanps-
KeHus, nogasaemoro Ha 6a3y TpaH3ucTo-
pa VT1, yckopss ero oTkpelBaHWe u
3akpbiBaHve. Pesuctop R6 orpaHuumnsaer
aMnNuTyay UMNynLCoOB TOKa YEpes uany-
yarowwmin auon oo 0,15 A. MNpu Heobxoaw-
MOCTHM YBEAWYUTL [AANLHOCTb OEWCTBUSA
MAY MOXHO YBENWMYUTE MX aMNauTyay Ao

Ta6bnuua 1
HasnauyeHwe B kopnyce
BBOA ™ aFp-32 PDIP-28

1 PD3 RESET

2 PD4 PDO

3 He noakmodex PD1

4 vce PD2

5 GND PD3

6 He nogkniovex PD4

7 XTAL1 vcc

8 XTAL2 GND

9 PD3 XTAL1

10 PDE& XTAL2

1 PD7 PD5

12 PBO PD&

13 PB1 PD7

14 PB2 PBO

15 PB3 PB1

16 PB4 PB2

17 PBS PB3

18 VCC PB4

19 He noaknioueH PB5

20 He noaknioveH vce

21 GND He nogknoyex
22 He noakniouen GND

23 PB6 PB6

24 PB7 PB7

25 PA2 PA2

26 PA3 PA3

27 PA1 PA1
28 PAO PAD

29 RESET Otcytcreyer
30 PDO OveyTcreyet
3 PD1 OveyTcTeyer
32 PD2 Orcyrcreyer

0,5 A, ecnu npumererHbIn UK guop takoe
ponyckaet. [lns aToro QOCTatoyHo ycTa-
HOBWTL peaucTop RE MeHblero HoMuHa-
na. HeobxopmMmMo Takxke 3aMeHWUTb KOH-
nexcatop C4 ppyrum, Gonblueit eMKOCTH.

Ceetoauon HL1 BCcrnbixvBaeT Ha Bpems
nepefaqy KoOMaHObl, a Takxke npw nepe-
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pa "Topuaont”). Ecnn kakas-nnbo kHonka
oTcyTCTRYET unK ee Tpebyetcs 3abnokupo-
BATb, B COOTBETCTBYIOLLER AYeike namsaTn
MOXHO 3anucaTts kog OFFH. O6Hapyxus ero,
nporpamMmma NpoMrHOpyupyeT Hakatve M He
craHet dopMupoeaTts KomaHay. Hyneeoi
KO B HauyansHO syeiike Tabnuuel Heobxo-
[1mM ONs npaBunbHoM paboTsl Nporpammet 1
He COOTBETCTBYET HMKaKOW KHOTKE.
Onpegenve kog Haxartow xkHonku K,
nporpamMmma BbLIYWCNAET aipec COOTBeT-
cTByIOLIENR el ABYXBaNTHOWN rpynnel ayeex
B Tabnuue "packnagku” kOMaHg, nNo KHom-
KaMm, none3yack Ans atoro ¢Gopmynon

Al= A, +2K,

roe A,.. — HauanbHblid agpec Tabnuupl
"packnanku”; A1 — anpec nepeoro GaiiTa
rpynnet, agpec sToporo 6anTa Ha eanHULY
Gonbwe. B nepeom BaiTte 3anucadH ko
CUCTEMEI (YCTPOWCTBA, KOTOPOMY aapeco-
BaHa KkomaHga), Bo BTOpoM — kop coB-
CTBEHHO KOMaHAabl. MpUHATLIE B NPOTOKO-
ne RC-5 kol cUCTEM 1 KOMaHA NpuBene-
Hbl COOTBETCTBEHHO B Tabn. 4 v Tabn. 5.
3710 — cbopHeie Tabnuusl, COCTaBNEHHbIE
no OaHHLIM M3 Pas3nUYHON NUTEpPaTyp.l,
WHTepHeTa u wcxops w3 cobcTBEeHHOro
onbita. K coxanenuio, paspaboTtuvk npo-
Tokona RC-5 (dwupma Philips) npeanoun-
Taer He nybnukosatb NogobHyo nHdop-
mauuio. MoopobHee ¢ npoTokonom RC-5
MOXHO 03HaKOMWTLCS, Hanpumep, B [2].
Mpumep Tabnuuel "packnanku” ¢ Havasb-
HbiM appecom 7BOH nokasad B 1abn. 6
(appeca v KoObl — WeCTHAAUATUPUYHBIE).
MmeHHO oHa peicTeyeT No yMON4YaHuio
nocne BkMoYeHus nutanva MAY. Ona 6onb-
LMHCTBA KHONOK YKa3aH Ko cuctembl 14 —
npourpeiBatens ayouo-CD, Hewcnone3aye-
Mbi€@ KHOMKW OTMEe4YeHbi KOAOM CHUMCTEMBI
OFFH, a kHonka ¢ ycnoBHeiM kopgom 21H
(SB34 cornacHo tabn. 3) — Kogom cucTeMBI

Tabnuua 6
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7B0 14 oc | 7D8 14 10
782 FF 00 | 7DA | FF 00
7B4 14 2D fDC 14 21
7B6 14 o1 7DE | FF 00
788 14 02 7EO 14 33
7BA | 14 03 | 7E2 | FF 00
7BC 14 04 7E4 14 32
7BE 14 05 7E6 14 30
7C0 14 o6 | 7E8 14 36
7C2 14 07 | 7TEA | 14 35
7C4 14 08 7EC 14 OF
7C6 14 09 7EE | FF 00
7c8 14 00 7F0 14 0B
7CA | FF 00 7F2 | AA 00
7CC | 14 0A | 7F4 | FF 00
7CE | FF 00 7F6 | FF 00
7D0 14 20 7F8 | FF FF
702 | FF 00 | 7FA | FF FF
7D4 14 11 7FC | FF FF
7D6 14 a5 7FE | FF FF

0AAH. MocnegHee 03HAYaeT, HTO HaXaTuaA-
MW Ha 3Ty KHONKY Nepekno4aloT "packnan-
k1", Kool KOMaHg, B 9TUX Cnyqanx He Tpe-
BYI0TCS, COOTBETCTBYIOLME M BaiTibl MOryT
WMETL MPOM3BOSBHBIE 3HAYEHWA.

Bcero B nporpamme npegnycMoTpeHbl
Tpu pasHbie Tabnuubl “packnapok”: ons
yrnpasneHua npourpsisatenem ayauo-CD
(HavansHeld anpec 7BOH, ueet ceeveHus
ceetoguona HL1 — 3enerblit), ang ynpaene-

HWA TENEBM3OPOM (HayankHbll anpec 760H,
LBET — KPaCHbLIA) 1 AN\ yNpaBneHua KacceT-
HbIM  BUAEOMArHUTO(MOHOM (HavyanbHbINA
anpec 710H, uger — xentwiil). HyxHo cka-
3aTe, 4To B Moboi "packnagke” pasHbie
KHOMKW MOryT BbiTb 3anporpaMmmupoBaHsi
Ha ynpasneHsve pasHelMu cuctemamu. Ons
3TOro AOCTATOYHO 3aHECTW B COOTBETCTRYIO-
wpe BainTel HeobxoaumMble Kogsl cuctem. Ho
Ans nepexona o1 0gHON Tabnuusl k Apyroin
(no konbLUy) BO BCEX TPEX CNy4anx A0/MKHA
BbITh OTBEAEHA OOHA W Ta Xe KHoMNka. 310 —
obsazatensHoe yCnoBWe, MHa4Ye nporpamma
HopmarnesHo paGoTaTs He BynerT.

Tabnuubl MOXHO OTKOPPEKTUPOBAaTb,
3arpyavs Kogsl nporpammel (cMm. Tabn. 2) B
Kaky-n1bo nporpaMmy ynpasneHus npo-
rpaMmaTtopom. OHa moxeT 6biTb M He
paccyuTaHHoOW Ha pabory ¢ MK ATtiny28,
L0CTAaTO4HO ykasatbe nwboid ¢ obbemom
FLASH-namsaTy He mexee 2 Kbait. loguT-
cs, HanpuMep, nporpamma PonyProg.

(Puc. 2

pokontponnep DD1, peaoHatop ZQ1, pean-
ctop R1 nkoHpeHcaTopel C1, C2 HaxopsiTcs
Ha OTOenbHoW nnare (puc. 3), CoeauHeH-
HOW C OCHOBHOW pa3kemMomMm. Hepes 3toT xe
pasbem uasnedenHylo u3 MAOY nnaty MK
COEeQVHAIOT C NPOrpaMmMaTopomM.
BesowwbouHo cobpaxHbiid MAY HauymHa-
et paboraTtb cpa3y Xe Nnocfe YCcTaHOBKW
aneMeHToB nutaHma. Ho wHorpa, obbiMHO
nocne 3ameHsl AaNEeMEHTOB, 3TOM0 He NPOUC-
xoguT. [leno B TOM, 4TO 33 KOPOTKOE BPeMs
3ameHbl okcuaHele koHaeHcaTopel C1, C4 He
YCMEBAIOT B AOCTATOYHON MEDE pa3psavTh-
cA, B pesynsrare yero He Gopmupyercs cur-
Han yctaHoBk MK B MCXOAHOE COCTORHME.
MpyMeHsATL AN rapaHTMPOBaHHOro GopMK-
pOBaHWA ATOro curHana kakuwe-nubo ponon-
HUTENBHBIE LIENKW A cYUTalo Heuenecoobpas-
HbIM — 3TO MOXET YXYALWWTb 3KOHOMUH-
HocTb Npubopa. JocTatoyHo nocne ua3ene-
yeHus oTpaboTaBLunX CBOE raflbBaHUYECKNX
3MEMEHTOB KPaTKOBPEMEHHO 3aMKHYTh NUH-

Wamenss koael B Tabnuuax, ncnonyse-
My nporpammy MK, xpadawylocs B
obnactm 0—162H, Tporate Henb3s.
OTpepaktupoBaHHbliili 06pas FLASH-na-
maTn MK 3anuceiealot B HEX-daiin, koto-
pbiid B AansHenwem cnons3yT ans npo-
rpaMMupoBaHuAa  MUKpocxembl. Bna-
[LEetOLLmnM NpocTenummmn npyemamm pabo-
Tbl ¢ accembnepom Bypet yaobHee BHeCTH
W3MEHEHWS B UCXOOHBIM TEKCT Nporpam-
Mbl, @ 3aTEM NOBTOPUTL €€ TPAHCASLUMIO.

Ona szarpy3ku B namate MK ATtiny28
nporpaMmmHbix Kopos obbiuHble “nocnego-
paTencHuie” nporpammaropel  (AVRISP,
STK200, STK300), k coxaneHuio, He Noaxo-
nar. Heobxoaum "napannensbHsii”, Hanpu-
Mep, onucadHelin B [3]. EEPROM B naHHom
MK orcytcTayeT, a B KOHDUIypauuoHHEIN
GaiiT cnenyet aaHecTu aHaqedve 0BH wnu
OCH, ecnu wWCNONb3yOTCA KHOMKW C
npoponxuTensHsiM apebearom, nubo 0DH
vnu OEH, ecnu kHOMKK XOPOLLIEro KavecTea.

Nay cobpad B KOpNyce aHanorMyHoro
nynsra ons tenesu3aopa "Topu3oHTt”. Ha
pvc. 2 OH nokasaH B pasobpaHHOM Buae.
JexopaTtvBHan Haknagka pacrevataHa Ha
nNpuHTEPE, NaMUHWPOBaHa C ABYX CTOPOH W
npukneeHa Kk BepxHeW naHenu kopnyca
kneem "MomeHT". Ynpyroctbe Haknagkw
MO3BONAET HAXKUMATH Ha KHOMKW CKBO3b HEe.

Ha ocHoBHo# nnate npubopa uMmeroTca
NUWb ANVHHBIE BEPTUKANbHBIE (HA CHUM-
K& — ropu3oHTasNbHbIE) NeYaTHele NPoBOa-
HWKW, K KOTOPbIM NPUNaaHbl BEIBOALI KHONOK
WM KOHTaKTHbIE NNOoWAaaxKy ONA NaikK BblBO-
[OB pgpyrux aetanein. MoHTax BuINOAHEH B
OCHOBHOM HaBeCHbiMW npoeogamu. Muk-

LETOM KOHTaKThI, K KOTOPbLIM OHW Bbinu nopa-
KIO4YEHBI. DTOro AOCTATONHO ANA Pa3pROKu
KOHAeHcaTopoB. Tenepb MOXHO yCTaHaBnu-
BaTb CBEXWE 3MEMEHTHI.

NUTEPATYPA

1. AVR415: RC5 IR Remote Control
Transmitter. — <http://www.atmel.com/dyn/
ces/prod_d ts/doc2534.pdf>.
2. Pupuxo J1. MNpumexenne xopa RC-5. —
<http://www.platan.ru/shem/pdf/prim.pdf>.
3. Nyzanun B. MNpoctoil "napannenbHbIA”
nporpammarop ana AVR. — Paguo, 2007, Ne 4,
c. 27—30.

Penaxrop — A fonrwi, rpaguka — A. Jonru,
¢hoTo — aeTopa



TpaH3ucTopHbin YM34
C NOBLIWLEHHOW AMHAMMUYECKOM

TepMocTabunnbHOCTHLIO
A. OCTPOBCKMWH, r. Bpect, Benopyccus

Hanaxusanue u uamepeHus
napameTpoEs

Mepen NepsbiM BKNIOYEHWEM NAaBKue
BCTaBKWM B LIENAX NMUTaHWUS 3aMEHSIOT pe-
aucropamu conpoTueneHnem 22...33 Om un
MOLLHOCTEIO 5 BT, a ABMXKKM NOACTPOEYHBIX
pe3ncTOpoB YCTaHaBNWMBalOT B CpeaHee
nonoxenve (y peauctopa R37 — B nono-
XEHWE MAKCUMANLHOrO COMPOTUMBREHWS).
Harpyaka oTtknio4eHa, BXO4 3aMKHYT.
MennenHo noBhILLAA HanpsXeHwe nura-
HUWA, KOHTPONUPYIOT NoTpebnsemblil TOK B
06eux Lensax NUTaHuaA; OH He DOMNXeH npe-
eulwarte 0,15 A. [loBegs HanpsxeHve Ha
koHgeHcatopax C14, C15 go +/-18 B,
NPOBEPSAIOT YKa3aHHbIE HA CXEME HanpaXe-
Hua: Ha guopax VD3, VD4 pomkHo Geite No
1,5...1,7 B: Ha crabunutpoHax
VD5, VD6 — no 7,4...7,6B. Ha X%

HanpsxeHus Ha Beixone. Bropoii o6ycnos-
neH ¢azoeeim coeurom B netne OOC yana
crabunuaaumm Toka NoKos; ero CHWXaT
YMEHbLLLEHWEM COMPOTUBNEHUA PE3UCTO-
pa R38. Tpetwii BUp, — napameTpuyeckoe
Bo36yxaeHue B yane crabunusaumu toka
MOKOSA, XOpOLO 3aMETHOE Ha BLIXOAE B
OTCYTCTBME CuUrHana (npu aToM 4Yepes
BbIXOQHOM Kackag npoTekaeT ToK [0
HECKONbKWX amnep, ecnv B LUenax NUTaHus
HET TOKOOrpaHWYMTeNbHbLIX Pe3ncTopoB).
OHO yCTpaHaeTcs yBenudeHuem Cconpo-
Tvenexnmsa R38. Kak suaHo, TpebosaHus K
3TOMY pe3aucTopy NPOTMBOPEYMBLIE, NO3-
Tomy (npw HeobxoguMmocTH) Ans onpene-
NEeHWs ONTUMANBHOrO CONPOTUBNEHMS
HYXHO HalTV ero BEPXHIOKD W HYDKHIOK rpa-
HULBI, NPWU KOTOPBLIX camoBo3byxaeHue

Ry=4%0m, F=1 KU, [p=190mA

BLIXOME HANPSXeHUe AOmKHO Gbits 07
B npegenax 0,3 B, a Toku, notpe6-
NSeMblE OT WCTOYHWMKOB NUTaHWSA,
nOonXHbl  BbITe  OAWHAKOBBLIMW.
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MoBbicKB Hanpsxenwe nutanus o 007

+/-25 B (Ha C14, C15), cHoea npo-
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BEPSIOT yKa3aHHbIe HaNpsKeHWs 1
noTpebnaemelii TOK.

KoHtponupys ocuunnorpadom 0001

BbIXOOHOE HanpsxeHue, ybexnaoT-
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CA B OTCYTCTBMM CaMOBO36yXoeHus
younutens. 3atem yCcTaHaenMBaloT
MWHUMYM NOCTORHHOro Hanpsxe- (000
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HWA Ha BbIXOAE MOACTPOEYHBIM
peauctopom R15. fanee sbicTa-
BNAIOT TOK NOKOA BLIXOQHOMO Kacka-

A2 NOACTPOEYHBIM PE3UCTOPOM K%
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NMPOBEPAINT OTCYTCTBME CcamoBoabyxae-
HWSA HAa TECTOBLIX CUrHanNax.

B nocnepgHioio o4epefb, EClv ECThL BO3-
MOXHOCTb BOCMONb30BaTLCA CNEKTpoaHanu-
3aTOpoM, NMOACTPOEYHLIM peancTopom R30
MUHUMU3MPYIOT YPOBEHL BTOPOI rapMOHUKA
npy NOOAHHOM Ha BXOL TECTOBOM CUrHane
yactoron 1 kly ¥ MOWHOCTM B Harpyske
40 Bt. Ecnu npu aTOM NOSBWUTCH CMELLEHWE
HaNPHKEHWA Ha BbIXOOE (B OTCYTCTBUME CUr-
Hana), TO HY>XHO ONATe MUHUMW3NPOBATL 8ro
c nomowpio R15. B kpaiiHem cnydae Ha-
CTPOVKY NO FapMOHWKE MOXHO HE BbINON-
HSITB, nckoumBe peavctopel R30, R31 nycra-
HoBuB R26 Toro xe HomuHana, Yto u R27.

MNocne HacTpoWkW ycunuTenb MMeeT
cneaylowme NnapamMeTp.il.

MNpwn BxopHOM Hanpsxenun 1 B seixOa-
HaA MOLLHOCTE Ha Harpyske C MneaaHcom
4 Om (npu dasoeom coeure oo 60 rpaa.)
pasHa 50 Bt. CkopocTs HapacTaHua BeIXOA-
HOro Hanpsxexus — He meree 100 B/mkc.

YpOoBEHL FAPMOHWHECKMX WMCKaXKEHWA B
nonoce Yactot 10 Mu...22 kl'y, Npy BeIXOOHOIN
mouHocTv 40 BT Ha Harpyske 4 Om — He 6o-
nee 0,02 %, npu BbXOAHOM MoLHOCTK 20 BT
Ha Harpyake 8 Om — He Gonee 0,016 %.

YpoBeHb MHTEPMOAYNALMOHHEIX MCKa-
xeHui (yacTotel 19 1 20 My B cooTHOLWe-

P=406m, Ry=4%0M, [5=150mA
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R37, npu HeobxoaumocTu nopbu-
paiot R36. KoHTponwpys munnu-
BOMLTMETPOM HanpsXeHwe Ha
BbIXOAE, Pa3mMbIKaloT BXOA W Noa-
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CTpoOeYHbIM peaucTopom RE ycra-
HABMMBAKOT Ha BbIXOOE Takoe Xe

f /
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HanpskeHWe, KaK 40 Pa3mMblKaHus.
3arem, BHOBb 3amKHYB BXO[, Kak

MOXHO TO4YHEeEe MWHUMWIWPYIOT
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HanNpPsXeHWe CMeLLeHWA Ha BbXO-

ne peavctopoMm R15. PasomkHyB
BXOf, ONATL NPOBEPAIOT HAaNPXe-
HWEe Ha BeIxoge W, ecnu notpebyercs,
LOBOAAT A0 HYNA pe3uctopom RE.

Ha TecroBbix curHanax — cuHycowae v
MmeaHgpe vactoton 1 kly — npoBepsioT
OTCYTCTBME CAMOBO3BYxXaeHus npu pas-
TNMYHBIX aMNNUTYARX, BIIOTE 40 OrpaHuye-
H¥s. BoamoxHb Tpu BUOa camosoabyxae-
HUS (Hanpumep, u3-3a WUCNONL30BAHWA
APYrux TUNOB TpaH3ucTopor). epesin,
KaK NpaBuno, CBfA3aH ¢ uanuwHuM ¢aso-
BbiM coeurom B netne obuien OOC, uto
YCTPaHAETCA YBENWMYEHWEM EMKOCTH KOH-
pexcaropos C10 n C11; npu 3atom Hano
YYUTBIBATE COOTBETCTBYIOLLEE CHMXEHWe
yacToTbl Nepeoro nomoca B netne OOC wm
MakCMManbHOW CKOPOCTW HapacTaHua

Hauano cm. 8 "Pagmo’, 2007, Ne 9

gorgozor 03 1 3 10
Puc. 5

A Bm

€llle HEe BO3HWKAEeT, W BLIMUCIWUTL ONTWU-
ManeHoe 3HaYeHue kak cpeaHee apudme-
TU4eckoe. Mcnons3osarts AN aTol Npoue-
Oypsl NOACTPOEYHBLIA Pe3nucTop MOXHO,
€ecnuv NoAnaveaTs ero HeNOCPeaCTBEHHO K
nnare, 6e3 NpoBoAoB, 4TO6LI Napa3uTHLIe
CBA3W W WHOYKTMBHOCTW HE WCKasunu
peaynstar. OTHOWEeHWE HaNAEHHbIX BepX-
HEM 1 HKHEN rpaHuy AomKHO BTk Gonee
3, urobel 0BecneynTs QOCTATONHEIA 3anac
yctoiumsoct. B nportuBHoM cny4dae
notpebyeTcs 3ameHa TpaHavcTopoe VT 11,
VT12 Ha gpyrve tunel. MHOI NyTb — yBE-
nuyeHne emkocTi koHgeHcartopa C13, Ho
3TO HEeXenaTenbHO, MOCKOJBbKY CHWXaeT
CKOpPOCTL yana ctabunmaaumm Toka NoKos.

Teneps MOXHO YCTaHOBWUTb NnaBKue
BCTABKW M NOAKMOYWTE IKBMBANEHT Ha-
rpy3ku — peauctop 4 Om Ha 50 Br. CHoBa
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Puc. 7

Hun amnnauTyg 1:1) NpyY NUKOBOW BbIXOA-
Hou mouHocTu 40 BT Ha Harpyake 4 Om —
0,01 %, npy NWKOBOI BLIXOOHOW MOLLHO-
cTtv 20 BT Ha Harpy3ke 8 Om — 0,008 %.

YposeHb LymMa, B3BELUEeHHbI NO Xapak-
Tepuctuke M3K-A, npy conpoTuBNeHMW
ucTo4HMKa curHana 0,13 1 26 kOM Heckonb-
KO OTNM4aeTcH — cooTtBetcTBeHHo —101,
-89, -85 pBbH. [MopaeneHue nynbcaumii
nutalowero HanpskeHus (Gonee +/-17 B)
Ha sactote 100 Ny — He mexee 70 pb.

Mepswiit nomoc B nemne obuwein OOC npu
CONpPOTUBAEHWW Harpy3ku 4 OmM — Ha 4acTo-
Te 20 klu. 3anac ycroiumeocTi obuweir OOC
no MOOYMIO NPY CONPOTUBIEHUM Harpyakm
He meHee 2 Om — Bonee 12 gb

Ha puc. 4 u 5 noka3aHsbl 3aBMCUMOCTH
obuwero koadduumeHTa rapmonrvk (THD), a
Takke KoapduumeHToR YeTHeix (EVEN) n

17
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HeveTHbix (ODD) rapMOHMK OT BbIXOAHOR
MOWHOCTW Ha yacToTe 1 klu npw conpoTre-
neHun Harpysku 4 u 8 Om COOTBETCTBEHHO,
Ha puc. 6 v 7 — TO Xe, OT 4acToTkl Npu
BLIXOAHON mMoOwHocT 40 BT Ha Harpyske
4 Om m 20 BT Ha Harpyske 8 Om.

WNamepeHus HenuHeMHoCTW npoBege-
Hbl NMPW CONPOTUBNEHWM MCTOYHWKA CUIr-
Hana 13 kOm, noatomy B pe3aynbraTtax
W3MEPEHWIA y4TEHA Takke BXoAHaa Henv-
HelHOCTb (B OEeNCTBUTENbHOCTW OHa
HamHoro medsiwe obuwei). ConpoTuBs-
neHve uctodHwka curHana 13 u 26 kOm
COOTBETCTBYET CpPELHEMY NONOXEHWIO
ABUWXKKA perynatopa rpoMkKocTn HOMMU-
HanbHLIM conpoTneneHem 50 1 100 kOm
COOTBETCTBEHHO.

Mpw BKIHOYEHWMN M BLIKNIOYEHUK HANPSA-
KEeHWA NUTaHWA NepexogHbiil Npouecc B
YM3H HesHaquTened, noaromy AC MOXHO
nogknoyaTe 6e3 yana 3anepxku BKioye-
HuA. B aBTOpPCKOWM KOHCTPYKUMKU C HEcTa-
BUNU3NPOBAHHBIM MCTOYHMKOM MUTaHUA
aMnnuMTyaa aToro NPouUecca npuy BloYe-
HUM He npesbilwaeT 40 MB gnutenbHo-
CTbio okono 20 Mc, a NPy BIKNIOYEHUN —
He Gonee *60 MB nnuTensHOCTLIO OO
HECKOMbKMX CeKyHA,.

MopasneHve nynbcaunii NUTAKLWEro
HaNPSAXeHUA MOXHO YBENUYUTb, 3aMEHUB
napameTpuyeckue crabunuaaropel ma-
NOWYMALMMKU UHTerpancHeiMu [3] Ha
LM317, LM337 1 ycTaHOBMB HanpsxeHwe
ctabunuzaumm 7,5+0,1 B.

Tok NoKOA BLIXOAHOMO kackana BuiGpaH
HECKOMBbKO 3aBbllUEeHHBIM ANA NoAy4YeHwus
cTabunbHO Manoi HeNMHEMHOCTH U OTCYT-
CTBMS KOMMYTaUMOHHbBIX WCKaxXeHwin, a
TAKXE C LENbi YMEHbLUEHWS Tak Ha3bi-
Baemblx GoOpmaTHbiX uckaxeruii (PU).
CyTe ®U 3aknioHaeTcs B HEMOHOTOHHOW
HENMHEeNHOCTU NepeaaToyHO XapakTe-
PUCTUKK, T. €. HA Pa3HbIX YHaCTKaxX Xapak-
TEPUCTUKM OHa ONWCKLIBAETCH PasnnyHbI-
My hyHrUMsaMM NMB0 dyHKUMSA MMeeT pas-
Hble napameTpel. B peaynetare curHan,
cMmelwaemblil No nepenaroqHoi Xxapakre-
puctuke konebaHusmu HY coctaensio-
e, U3MEHSET CBOW CNexkTP FrapMoHUK 1
WHTEPMOBYNALUMK; NPY M3MEHEHWW amn-
NUTYAbLI CUrHana orubalowan rapmMmoHuK He
cooTeeTcTByeT orvbaiowen curHana, yTo
CNyx MOXEeT BblAensiTb Kak W3MEeHeHus
TOHKOW CTPYKTYPbI 3BYKA.

CpaBHWUTENbHBIE W3MEPEHWUS OUHAMMW-
Yeckon TepmocTabunbHOCTW TOKa MOKOS
BbIXOAHOrO Kackana, NpoBefeHHLIE B ONu-
caHHoM YM3Y v ycunutene ¢ kackaaom no
cxeme puc. 1, Npu Npo4mx pasHbIX YCno-
BUAX (DEXMMBI 11 KOMIMOHEHTLI) NokKasanu
ee ynyyweHwe B TpW-4YeTelpe paaa
JNlyswwniA  pesynsrar, kKak 0OTMe4anocb
BhILLE, MOXHO NONY4YuTh, NpuMeHnas Bonee
CWUNBHOTO4YHLIE anoas. AduHamwuueckas
TepmocTabuneHOCTL Onpegenanack cpae-
HEHWEeM MrHOBEHHOro 3Ha4eHus Toka
NOKOA [0 M NOCNEe HEeNpPOQO/MKMTENLHOTO
(no 1c¢) MMNynsCHOro BO3AENCTBMS Ha
BbIXOOHOW Kackan TOKOM Har py3ku.

O CHMXEHUM FPaHULIbI NONOCH!
nponycKaHus

Yeunutens MOLWHOCTH MOXHO UCMNOSb-
3oBaTk 6e3 pasgenuTensHoro KoHOeHca-
TOpa Ha BXxoAe, nony4us Takum obpasom
rpaduly Nonocel NPonyckaHwa OT Hyna
repy, (ppyras uges E. AnélumHa npumeHun-
TENLHO KO BCEMY 3BYKOBOMY TpakTy). B

3TOM Cnydae ana ynydweHua ctabunsHo-
CTM Hyns Ha Beixoge uenecoobpasHo
ucnonb3oBaHue cepBokoHTpona — OOC
No NOCTOAHHOMY TOKY.

BoamoxHas cxema Takoro yctpoicTea
B yCUNWTene nokasaHa Ha pMc. 8; ato —
BapWaHT peanu3aumm HenuHelHoi O0C
no noctosHHOMY Toky (11, 12] ¢ nuHei-
HbIM YHaCTKOM BO3ME HYNA NepeaaroYHon
xapakTepuctuku. Mepsblii kackan Ha OY
DA1.1 ycunueaeTr HanpsaxeHue C Bbixoda
YM34 1 cumMeTpuyHO OrpaHyvMBaeT ero,
npuyem AN Manbix amnauTyn curHana
Kackapn npaktuyeckw nuHeeH. Bropoil —
Ha OY DA1.2 — npepctaenset coboi
WHTErparop, C BLIXOAA KOTOPOro TOK
yepe3 pesuctopel R5, R6 nopaercs B
TO4KWM CYMMMPOBaHMsA Tokos obuiei OOC
yocunutens MowHocTu. TpaHauctopsl VT,
VT2 cdopmupyilor crabunuaupoBaHHoe
HanpsixeHwe nutadua ana QY (+/-6,8 B).
Ecnu B YM3Y ycTaHOBWTL MHTErpansHee

ro HanpsXXeHWs NPOU3BOAAT MUINMWUBONLT -
METPOM MOCTOSHHOIO TOKa, NOOKNIOYEH-
HbIM K Bbixoay Hepea ®HY (R = 10 kOm,
C =1 mk®d). TecToBbIi CUrHAN HE OOMKEH
COOEPXaThk YeTHLIX rapMoHuk Bonee 1 %.
Mpouecc HACTPONKM MOXHO YCKOPWTS,
BPEMEHHO YMEHLILUMB EMKOCTh KOHAEHCa-
Topa C1 po 0,1 mkd.

Mo uMeWwMMcA CBeAEHWAM, B YACTHO-
ctu 13 [13], nogobHLIA Yy3en MOXeT ynyy-
LaTk Ka4ecTBO 3By4aHWsa 3anvcei, coe-
NaHHBIX Ha annapatype, UMEelOLLen HuxX-
HIOIO FpaHuLy Nonockl NPONYCKaHWA 3Ha-
yuteneHo Boiwe 0,02 M. Mo-sBugumomy,
aTo npoucxoaut 3a cyeT "obpeskn”
WMEIOLMXCHA B 3anucu OTHOCMTENbHO
MEONIEHHbIX NAapasvUTHLIX CMELLEHWIA cur-
Hana, Bo3HukawLwmx B agnddepeHumpyio-
Wux uensax (Hanpumep, MeXkKackagHbli
KOHOEHCATOP) NPpu NPOXOXAeHun Yepes
HUX UMMYNLCHOTO CUTHAnNAa, KOMM ABNAET-
€ aBykoBas (MyssikanbHas ) nHdopmMauus
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Puc. 8

crabunua3aTtopsl (CM. BbilWE), 3TK TPAH3W-
CTOPbI MOXHO MCKNIOYUTL, NOAAB NUTaHue
Ha OY co crabunusaTopos 4epe3 peau-
cropei (10 Om, 0,125 Br).

OY moryT 6biTh NobeiMK C© NONEBbIMK
TpaH3ucTopamu Ha BXOoOe, HarnpaXeHuem
nutaums ot +/-6,5 B, obecnevusarowme
BbIXOAHOW TOK He meree 3 mA ans DAT.1n
30 mA pns DA1.2. TpaHaucTopsl — niobeie
cpegHei mowHoct, © hgyy Gonbwe 60.
Ecnu oHu B kopnyce TO-220, To Tennoot-
BO/ HE HYXEH, 8 eClv MEHLLUEro pa3mepa,
TO AN K&XA0ro HYXeH TennooTeod, cno-
cobHbin addexkTueHo pacceusats 0,6 Bt
Aviogkl Lotk — nobele ManomoLyHee ¢
MUHUMAlbHLIM NPAMbIM  HaNpAXeHuem
(Mesee 0,4 B npu 2 mMmA), vmewowme
emMkocTe nepexoga meHee 100 nd npwu
obparHom HanpsxeHun 1 B. KoHpeHcaTop
C1 — nneHouHbli (nonuatuneHTepedra-
fATHLIA), OCTanbHbIeE — Kepamu4Yeckue ¢
Avanektpukom X7R WM HOMWHaNbHBLIM
HanpsxeHuwem 25 B (unu 50). [loa-
CTPOEUHbIN peancTop MoxXeT BbiTk nbsim
manorabaputHeIM, HO HanexHee UCNonb-
30BaTh MHOrooBOPOTHBIN.

Hacrpoiika yana HenuHeiHoil OOC no
MNT, NOOKNIYEHHOTD K HAaNaXeHHOMY
YM34, cBoguTCH K YCTAHOBKE HYNA Ha
BLIXOQE YCURUTENS NPy NOAAHHOM Ha ero
BXOf TOHAMBHOM CUrHane — CWHycouge
yactoton 1kly — amnnuTypoon Ha
HECKONBLKO BOMILT MEHbLLE HanpaXeHus
orpaHu4eHus Ha Bbixoge. TouyHee, HYXHO
YCTAHOBUTL TAKOE XE HanpshkeHwe, Kak B
OTCYTCTBUE CUrHana (Heckonbko MuAnmn-
BONeT). Harpyska (3keuBanedT) AOMXHA
61T NOAKMOYEHa. U3MepeHue BhIXOAHO-
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B aNeKTPOHHOM TpakTe [12] — cm. panee.
Jins 3T0ro NOCTOAHHAA MHTErPUPOBAHWA B
kackage Ha DA1.2 ponxHa 6biTh gocrta-
TOYHO Mana, HO He HACTONbLKO, 4T0OkI
3aMeTHbIM 0Opa3omMm ymeHblarts copaep-
¥aHue HY B BOCNpoOM3BOOMMOM 3BYKE Npur
Manoi rpoMkocT. [Ina cxembl Ha puc. 8
aTo cooTBetcTeyeT emkocTu C1 nopspka
0,1 mk®. MNoOBTOPMBLUIMM 3TOT y3€N CTOMT
No3akKCNepuMeEHTUPOBaTL, M3MEHAR NO-
CTOSAHHYIO MHTErpUpOBaHWs Npu pasnuy-
HbIX YPOBHSAX TPOMKOCTH.

Wgen "0 Mu”, unn Tounee "noyuru 0 My”,
KaK 4acTOTHaa rpaHuua nonockl 3ByKOBO-
ro TpakTa ot MukpodoHa go AC, nogpasy-
MeBaeT 0Tka3 0T 06bIYHO NPUMEHAEMBbIX
uenei, AuddepeHUMpyIOLMX HU3KoYa-
CTOTHBIE U UHDPAHU3KOYACTOTHLIE CUrHa-
Nbl, — MEXKacKaaHbIX KOHOEHCATOPOE 1
uHTerpartcpos B uenn OOC, koTopble 13
npakTuyeckux coobpaxeHuii  UMelT
OTHOCUTENBHO HeBOoNbLNE 3HA4YEHUA no-
CTOAHHOW BpemeHn. B peaynerare uc-
nonb30BaHWA Takux (QUNLTPOBE B HEcTa-
LUMOHAPHLIA CUrHan (3ByKOBOW, MYy3bl-
KanbHbIN) BHOCATCA fNIWHENHLIE WcKaxe-
HWA, 0Ka3kiBaOLWME HEraTUBHOE BAMAHWE
Ha cyBbekTMBHOE BOCMPUSATME BOCNPOU3-
BOAWMOrO 3ByKa.

Ha puc. 9 nokasaHo, Kak M3MeHAEeTCA
CUMMETPUHHBINA HECTAUMOHAPHBIA CUrHan
npu NPOXoXxAeHun Yepes3 wecTts audde-
peHUMPYIOLWMX Uenei nepeoro nopsoka
(yTOnuwieHHas AVHUA), UMEIDLLMX YacToTy
cpe3a Ha NOPAAOK HUXE 4acTOTbl NEPBOro
nepuopa konebaHuii curHana. SKCnoHeH-
uManbHbliA y4acToK NepPexoaHoro npouec-
ca nokasaH WTPUXOBOI NUHWENR.



WckaxeHns BO3HWKAIOT M3-3a Co3pa-
BaemMoro ¢GUNLTPOM ONepexaiowero
c¢aszosoro casura B o6nactu HY, 4To npu-
BOAMT K "CMasuiBaHuio” ataku 3syka [14].
To ecTb vckaxaeTca ormbaroulan 3syko-
BbIX KONebaHuii, K 4eMY YYBCTBUTENBHOCTL
cnyxa YBENWYMBAETCA C MOHUXEHUEM
4acTOThl, NOCKONBKY NPW aHanu3e curHa-
fa B cnyxoBow cucteme 8 obnactm HY
npesanupyloT BpemeHHble dakTopbl. Pa-
30BLIA COABUI MexXAy rapMOHWUHYECKMMW
KOMMNOHEHTaMK 3Byka cnocobeH Takxe
WM3MEHWTL OLLyLeHre Tembpa [15].

Puc. 9

Mpu 3ToM nNpoucxoanT BO3pacTaHue
aMmnnnTyabl curHana, 4To ysenuyveaer
ero AvHaMW4yeckKuMin OuanasoH Ha He-
ckonbko aeuuben u, COOTBETCTBEHHO,
yMeHblUaeT AWHAMWYECKWA aOuanasoH

TpakTa Ha aTo Xe 3Ha4eHne, KOTOPoe TEM
Gonblue, 4em Boile vyactoTta cpesa $BY
o OTHOLLEHWIO K H4acToTe curHana. B npe-
[ene yBenw4eHue amnanTyabl COCTaBnaeT
+6 ob Ha NpAMOYronsHoOM curHane (pe-
ankHO OHO BCerpa MeHbLue)

LOpyroe cnencteve onepexaiwero
¢a30BOro casvira BAMAET Ha Ka4ecTBo
3BYKOBOCNPOW3BEAEHNS KOCBEHHO. OHO
3aKM04aETCHA B TOM, 4TO caBur ¢asel u
naMeHeHwe amnantyael MHY n HY cocra-
BAAIOWMWX NPUBOAWT K (QAYKTYaUUsam
CpepHerh NMHWW CWUrHana OTHOCWUTENBHO
Hynda. TyHKTUPHOR nuHWern Ha puc. 9
NoKasaHo "CKONMBXEHWE" cpeaHei NMHuK,
KOTOPOro He 6biNo B MCXOAHOM curHane.
Y1066l NOHATL CBA3L 3TOTO "CKONMBXEHUA"
C yXyOWeHWeM 3BY4aHWs, HYXHO Y4ecTb,
4YTO NepenaTo4Has XxapakTepucTHka ycu-
NUTeNbHLIX Kackaaos, 0coBeHHo yeunure-
NS MOLLHOCTH, HE TONLKO HENUHENHa, HO,
KaK npaeuno, WMeeT HEMOHOTOHHYIO
HENWHEMHOCTL (T. e. uMeloT mecto OU).
310 o3Hadaer, 4To curHan, yay4m nepe-
Mewgem "CKONbXeHnem" no nepeparoq-
HOW XapakTepucTuKe, UMEET WU3MEHRIo-
LMIACH CNEKTP rapMOHKUK M MHTEPMOAYNA-
LMK, T. €. HENNHENHOCTb MO OTHOLUEHWIO K
CWUrHany CTaHOBWTCH HecTauwoHapHOW.
MocnepnHee obctosTenbcTBo, No Habnio-
neHusm aeropa waeu E. AnéwunHa, cyuie-
CTBEHHO YXyALUAET Ka4eCTBO 3ByHaHUs, He
MO3BONAA CAYXY ananTMpPoOBaThCH K HENW-
HEWHOCTW TpakTa.

Ewe opHO HeraTtuBHOE cneacTeve
"CKONbXeHWs" curHana NpoABnseTcs npu
3NEeKTPoakycTU4eckoMm npeobpasoBaHuu.
Mpw BOCNpoOM3BEAEHWM TAKOTO "CKONL3A-
wiero” curHana 3sykou3ny4aroLwen ronos-
KO BO3HWKAET CABWIr CNeKkTpa 3ByKa M3-
3a addexra Jonnepa. MNpu Bocnpousse-
AEHWUW peansHoro 3ByKOBOro CUrHana aTto
Bbi3LIBAET OOMOMHUTENBHYIO YACTOTHYIO
MOAOYNAUMIO (DETOHALUWMIO) 3BYKA, YTO, Kak
M3BECTHO, TAKXE yxyalaeT cybbekTueHoe
Ka4yecTBO 3BYKOBOCNPOU3BEAEHWS,
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11. AnBwwx E. Cnocob ynydwenwa kade-
ctea pabotel 3gykoeOro tpakta (Patent WO
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Ne 2000129797 (P®d).

12. AnBwmn E. Cnocof ynyyweHws kadve-
cTBea paboTel 3BYKOBOro TpakTa. 3aseka Ha u3o-
6perenne. — <http://Ohz.nm.ru/archive/
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13. Mao6pereHua AnéwwHa, O BoccTaHoBRNE-
Huu BMNC... — <http://www.proning.ru/forum/
viewtopic.php?t=7>.

14. MickaxeHwe araku 3BYKOBOrD CurHana
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Ohz.nm.ru/archive/attack_distortion.htm>.
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erynupoBaHue BbIXOLHOIO
conpotuBneHus YM34
nocpeacTBOM KOMOMHMPOBAHHOM

ooC

H. POroB, r. Pocros-Ha-Lony

Moebiwwenne BbixogHoro conporuenedns YM3Y4, kak cuuraer
aBTop, He camMouyenb, U NPUMEHATs ero cregyer To/bKo TaMm, rge
3T0, HECOMHEHHO, NpuHeceT nons3y. Tak, ans 6onbwWMHCTBA He[o-
porux AMHaAMUYECKUX rOJIOBOK, UCNOJNIb3YEeMbIX B aKyCcTUYeCKUX
cucTemMax M pa3Hoobpa3Hold ayauoannapartype, NOBbilleHHOe
BBIXOOHOE COMPOTUBIIEHWE YCHUIIUTENS Crnoco6CTBYeT YMEHbLUEHUIO
WHTEPMOAYNALUNOHHBIX UCKaXeHWH, pacwupseTr nonocy paboyux
43CTOT W CcnocobCTByeT eCcTecTBeHHOCTH 3By4YaHus. BoamoxHocTe
PerynuMpoBKU BbIXOQHOro COMPOTUB/EHUS MO3BOASET ONTUMHU3UPO-
Bartb AYX cucremsbl yCUANTENIb—IPOMKOroOBOPUTENbL HA CAYX.

ABTOpOM Takxe npensoXeHa KOMMbIOTEPHas nporpaMmMa ans
yckopeHus pacdetra yenei kombuHupoBaHHoi OOC B pa3snuyHbix
YCUNUTENSX MOLHOCTH, 8@ TaKXXe ONTUMU3NpOoBaTs NnapamMeTpb! rpoM-
xorosoputens HY u ycunurens Ansa nony4eHus criaXxeHHoM 4acToT-
HOW XapaKkTepuCcTHUKN CUCTEMbI.

NUTENb + NPOMKOrOBOPWTENL B LENOM, TO

i PWHATO CYMTATb, 4TO BbLIXOOHOE
chnylarens He 3aMeTUT pasHuUbl B 3By4a-

COnNpoTUBNEHWME YCWUNWUTENA MOLWHO-

CTU AOMKHO BbITe MUHUMAaNEHBIM, MO BO3-
MOXHOCTWM HynesbiMm. Jaxe cywecreyer
Takon napameTp ycunutens — koadpdu-
uMeHT aemMnduposarns K,, paBHbiit OTHO-
LUEHWIO COMPOTUBNEHWSA HArpy3KW K Bbi-
XOOHOMY CONPOTUBNEHWIO ycunutens. B
HEKOTOPBLIX U3 HUX 3TOT KOIGPULMEHT
[OCTUraeT OEeCATKOB W AaXe COTeH, HO
OTHOCUTCH OH UCKMIOYUTENBHO K yCunure-
nto. Ecnu xe paccMOTpeTk CUCTEMY YCU-

HUWM Npyu K, ycunuTena MOLWHOCTW, pas-
Hom 100 1 1000, Tak KaK Npu 3TOM He y4u-
TLIBAETCH COMPOTUBIEHWE aKYCTUHECKOro
kabens 1 KOHTaKTOB Pa3bEMOB, KOTOPOE B
cymme pepoko ObiBaeT mebie 0,1 Om.
Ecnu xe y4eCTb eule W COnpoTUBNEHWE
pazpenuTensHoro dunsTpa (kpoccoeepa)
AC, CTaHOBWUTCH SICHO, 4TO, HauvHas C
HEKOTOPOro 3Ha4YeHWs, YBENW4EeHUs
nemndupoBaHus He GyneT u 3eyyaHve B

uenom He namenurcs. Mostomy crpemne-
Hue nboi LeHOW MOBLICUTL YKa3aHHLIA
K03hdUUMEHT BbilLE Pa3yMHOro npege-
na — He 4TO MHOE, KaK PEK/IaMHBIV X0oa,.

OpHako BbIXOAHOE CONPOTUMBMEHWE He
obs3arensHo OOMKHO ObiTe PABHO HYMO.
MHoroyncneHHele nybnukauuu, B TOM
yucne 1 B xypHane "Paguo” [1, 2], nokassi-
BaloT o6parHoe: rapMOHUHECKME W UHTEP-
MOAYNSALUMOHHBIE WMCKaXeHWs O0NbLUNH-
CTBa OMHAMWMHECKMX DOMKOrOBOPUTENEH
CHVXAIOTCA C POCTOM BbIXOOHOIMO COMpPO-
TUBMEHWA YCUNWUTENSA. 3TO OHA U3 NPUHKH
NoNynAPHOCTA NamnoBbIX YCUAUTENEN.
Takxe MHOrme oTmevaloT cybwekTMsHOe
YNYHLWEHWE 3BYYaHWA NPKU MCMONb30BaHUK
younurtens ¢ 60M6WMM BBIXOAHEIM CONPO-
TUBMEHWEM, KOTOPLIN MOXET YNyHlWuTh
3BYKOBOCMPOM3BEAEHNE Jaxe BecbMa
nocpencTBEHHbLIX MPOMKOrosopuTeneit [3].

MoatoMy cTpemneHue nOGOK LEHON
YMEHbLUWTE BLIXOLAHOE COMPOTHMBNEHWE
YM34 aBTOpy npencrasnseTcs Heonpas-
OaHHBIM; NPKM KOHCTPYMPOBaHWWM NioOkIX
YCTPOWCTE CnefyeT UcKarb ONTUMansHoe
coYeTaHue napamMeTpoB W XapakTepwu-
cTuk. CTpemneHue Xe B Nepeylo o4epenb
NONY4UTh BHYLUUTENLHBLIE 3HAYEHWA KaKo-
ro-nubo OOHOMO W3 HUX HOCWUT CKOopee
pPEKNaMHbIiA XxapakTep WM 3a4acTylo Nnoxo
OTpPaXaeTcs Ha YCTPOWCTEE B LEENOM.

MoBbilLEHHOE BbLIXOJHOE CONPOTUBNE-
HWE YCUNUTENA MMEET PAA AOCTOMHCTB!

1. CHWXeHWe rapMOHUHECKUX U MHTEp-
MOOYNAUMOHHBIX  MCKaXEHWI  MHOTUX
HEOOPOrMX rofIoBOK.

2. YMEHbLUEHWE BNWAHWUA TEPMOKOM-
NPeccun B rofioBKax rpOMKOroBOpUTENEA.

3. ¥Ynyuwenune pabotsl YM34 Ha kom-
MAEKCHYIO Harpy3Ky, KakoBow senaetcs AC.

4. YMeHblEeHWE BAVUAHUA COEOWHW-
TenNbHbIX MPOBOAOE W KOHTAKTOB Ha 3By4a-
Hue AC.
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PAAMO Ne 10, 2007

MoMUMO QOCTOMHCTB, NPOABNKIOTCH U
HEKOTOPLIE HEAOCTATKK!

1. ¥YxyaweHwe cymmapHoin AHX MHOro-
nonocHoi AC BcnegcTeue paccornacosa-
HUS GUALTPOB NPY BLIXOAHOM CONPOTUB-
NeHWn YCUNUTEnNs, CONOCTABMMOM C
COMPOTUBIIEHWEM Har py3ku.

2. BO3MOXHO NPOSIBNEHWE NOKANbHbLIX
pe3oHaHcos AC, Hanpumep, npu manyye-
HUK 3ByKa A dy30poM B 30HHOM PEXUME.

3. HeobxonuMocTe 3anaca no Bbixoa-
HOMY Hanpsxenuio YM34Y s6nuaun peso-
HaHCHOW YyacToTel HY ronoekwm [4].

4. BepoatHo nosieneHue "BybGHenns”
Ha HY mn3-3a NoBbILEHUA INEKTPUHECKON
nobpoTHOCT  FPOMKOroBOpUTENs  Ha
4acTOTe OCHOBHOMO pe30HaHca.

YKkasaHHble HepocTaTtku He ABASKTCH
cywecTBeHHbIMK. MMepBbiidi M3 HUX NPUH-
uMnUMansHo OTCYTCTBYET B MHOronosnoc-
HbIX YCUnNuTensax, BTOpoi BnusaeT cnabo B
crny4ae, ecnu BbiXOAHOE COMpPOTUBNEHWE
HEBENWKO, 1 NO3BONAET NPY HEOBXOAMMO-
CTW PACLIMPUTL 30HY COBMECTHOM paboTbl

HOE 3HayeHWe KOTOpOW — B npenenax
0,6...0,8. Mpu meHblweld BoBPOTHOCTK
HabnwopaeTcs cnag A4X Ha HU3LWKX 4acTo-
Tax, npu Gonblein — nogsem A4X, Bbi3bl-
Baowwmin "6ybHenne” (puc. 2). MNpaduku
Ha 3TOM PUCYHKE MOCTPOEHb! ANs aKyCTh-
4Eeckoro ohoOpPMNEHUA "3aKpbiTbl ALLMK".
Ans ¢asonHeepTopa WaK, Hanpumep,
NnoNoOCOBOrO pe3oHaropa 3aBuCUMOCTb
A4YX ot wuamenenus pobGpoTrHocTm HY
rONnoBkn ABNAETCA QyHKumein Gonbworo
yucna nepemeHHbix. [loatomy wmeer
CMbICA CTPEMUTLCA K noasemy AYX AC c
HU3kopobpoTHOW ronoekoin — Ttakue AC
pacnpocTpaHeHbl Cpean camopenbHbixX
KOHCTPYKUWIA. KpOME TOro, npu KOHCTPYW-
poBaHuu akTueHow AC nonesHo ucnonb-
30BaTh YNpaBneHue aNeKTPUYeckon nob-
POTHOCTBLIO FONOBKW ANS ONTUMM3aLMK
AYX B AWWMKe 3agaHHOro obvema [5].
Takvm 06pa3om, coBeplleHHo Heobs-
3aTeNbHO BLIXOAHOE CONPOTUBIEHWE YCU-
TNUTENA A0MXHO BbITh HYNEBLIM. HO OHO HE
06s3aTensHo 40MKHO BbITh M BECKOHEYHD
6onbwKM, kak B Cnyyae nNpUMEHeHWUs
WUTYH (ucTouHuka TOKa, ynpasnsiemoro

YTO NO3BOAWT UM BIMXeE NO3HAKOMWUTLCS C
3TOW WHTEPECHOW CTOPOHON B3anMOopen-
cTema YM3Y ¢ Harpyskoii.

CTouT 3aMeTHTb, YTO NPKU KOHCTPYMPO-
BaHWM AKYCTWMYECKOW CWUCTeMbl, NpenHa-
3HaveHHoW ans pabotel or UTYH [7], pe-
anbHoe BbIXOQHOE CONpPOTUBNEHWE, AeWi-
CTBYIOLLIEE MO OTHOLUEHWIO K FONOBKaM,
cocrasmno 5...15 OM, u MMeHHOo Takoe
(HeGonbluoe) conpoTusenexsme Bbino Npwu-
3HAHO ONTUMAnbHbIM!

MNoctpoexsne uenei KOMBUHWMPOBEH-
Hoit OOC pnA HEWHBEDTUPYIOWETO W
MHBEPTUPYIOLLEro YCUNUTENe NokKasaHo
Ha puc. 3. 3peck peauctop R1 popmupy-
et uens OOC no HanpsbkeHunio (OOCH).
Peauctop R, — martumk TOKa, NpoTekalo-
LWEro Yepes3 CoNpoTUBNEHWE Harpy3ku R,.
HanpsxeHwe c pesuctopa R,, nponop-
UMOHaNBHOE TOKY Harpysku, NOAAeTcs Ha
WHBEPTUPYIOLUMIA BXOM, YCUIUTENS YEpPE3
peawucTop R2, ocywectsnsa OOC no Toky
(OOCT). OT COOTHOLUEHWA CONPOTHMENE-
HWIA BCEX 3TUX PE3NCTOPOER 3aBMCWT Bbi-
xofHOe conpotueneHue Ry, ycunutens mn
ero koadpduumneHt ycunenmsa K,. Conpo-

Al - Lgy HanpsxeHuem). OB6bIYHO WCTWMHE roe-To  TueneHwe peauctopa R, nomkHO Bbitk No
Lgem= Hg..._ﬁdm PROOM: ANA KaXO0ro KOMMAEKTa YCUAW-  BO3MOXHOCTW MEHbLUE, 4TOObl HE CHW-
Resix = Tens + rpoMKOroBopuTens cyulecrtsyer xatb KIMO ycunutens (nosbilueHWE Bbi-
ONTUManbHOE 3HA4YeHWEe BbLIXOQHOrO  XO4HOr0 COMNPOTHMBIIEHWMS C MOMOLBIO
COTPOTUBEHWUA YCUITUTENS; HYXHO TOMb-  KOMBuHMposaHHoi OOC no4ty He BavseT
Bxod Lgy KO €ro onpenenuTb. Ha KN4 ycwnwrens). 3HaveHue R, B
Re Moatomy ouveHb ynobHO umeTb BO3- nwbom cnyyae He mMoxeT ObiTb MeHbLue
MOXHOCTL PErynupoBaTh BLIXOOHOE CO-  CconpoTueneHus R..
NPOTUBNEHWUE YCUNUTENS B LUMPOKWX Npe- Takum 06pa3om, Nerko nony4nTb Tpe-
nenax. [lna 3TOM UenM MOXHO ucnonb3o- Oyemoe BLIXOOHOE CONPOTUBNEHWE B
Puc. 1 BaTb KOMOWHUPOBAHHYI0O — MO Hanpsxke-  nw6om yeunurene. Jns atoro ero Heobxo-
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B MHOrononocHoi AC. TpeTuin HepocTa-  Hyl0 CBA3b. Takoe pelleHue UMeeT pan  HyXHbiM  conpotusneHwem. [pumepsl

TOK YHUTBIBAIOT HA 3Tane NPoeKTUPOBaHMA
yCUnuTens.

WHTEPECHD OTMETUTL BAUAHWE BLIXOL-
HOrO CONPOTMBNIEHWS Ha HepaBHOMEp-
HocTb AHX AC. MNpu nBuXeHWU 3BYKOBOW
KaTyLWKN B MABrHUTHOM NONE B HeWl Haso-
nurca 3AC E,, (puc. 1). Nockonbky uens
ABNAETCS 3aMKHYTOW 4epe3 ConpoTuene-
HWE 3BYKOBOW KaTyllkM W BbiXOOHOE
CONPOTUMBNIEHWE YCWUITMTENA, B HEN BO3HU-
KaeT TOK |, OH B3aumopencTByeT C Mar-
HWUTHBLIM MONEM, W NOSBNAETCA TOPMO3A-
was cuna, kotopas nemndupyeT noasnx-
HYIO CUCTEMY, NMPOTMBOOEHACTBYA OBMXE-
HUI0 angdysopa. YeenmyeHue BbixOOHOro
CONPOTHBAEHUA YCWUNUTENR YyMEHbLUaeT
nemndupylowmMii Tok, genas OBuXeHwe
avgdysopa Gonee ceoGoOHbIM, M B
pesynsrate U3MeHaeTcs cyMmmapHan AHX.
XopoLo 3aTo unw Noxo, 3aBucKuT oT NoJ-
HoW no6potHocTH ronosku HY, ontumans-

BaXHbIX NPEUMYLLIECTB:

1. Tpebyemoe Boix0aHOE CONPOTUBNE-
Hue MoxHo nopobparts ana nboro ycm-
nUTENs (MPOMBILLSIEHHOTO UNKM CaMoAesb-
HOro), HE3aBMCUMO OT Ero CXembl, nocne
Hebonbwoin nopaboTku,

2. BoixogHoOE conpoTyBneHUe He 3aBn-
cuT 0T AYX ycunutens © pPasoMKHYTOW
netnei OOC, Tak kak 06e obpaTHbie CBA3K
paboTaioT OAHOBPEMEHHO U COBMECTHO.

3. BbixogHOE CONPOTUBAEHWUE YCUAK-
TENs MOXET NPUHUMATL Niobbie pasymHeie
3Ha4YeHWs, NO3BONAA HAWTW TOT Cambli
ONTMMYM, JAIOWMIA HaUNyYLLIee KayecTeo
3By4aHua. O6bIMHO 3TOT ONTUMYM COOT-
BETCTBYET CPaBHWUTENBHO Hebonbwomy
BbIXOOHOMY COMPOTUBNEHWIO, NPUMEDHO
paBHOMY CONPOTUBAEHWIO Harpy3kwm [6].

4. NlopaboTka ycunuTens ans nossbile-
HWSA BBIXOAHOrO CONPOTUBAEHWUA AOCTYNHA
paguoniobuTtenam noboi keannpukaumm,

3aBucUMOCTY KoadduumeHTa ycunernus K,
¥ BbIXOQHOro conpotueneHns R, ycunu-
Tens ot rnybudsl OOCT nokasaHbl Ha
pMc. 4 oA HEMHBEDPTUPYIOLLETO yCunnTe-
N ¥ Ha pUC. 5 — ANA MHBEPTUPYIOLLErO.

WUHTEPECHD, 4TO ANA HEWHBEPTUPYIO-
LLero ycunuTens CyLecTByeT COOTHOLIE-
avgcconpomnnennﬁ pe3ncTopoB Lenewn

Ru/R: = R1/Rec,
npu KoTopoM K, He 3aBUCUT OT 3Ha4eHus
R2. 3tum yaoBHO NONL3OBATLCA NpPwU
nopaboTke yxe CYLECTBYIOLWMX YCUNUTE-
nei. MNpwu ApyromM COOTHOLIEHWM COMpPO-
TUBNEHWIA K, MOXET YBENUYMBATLCA WK
yMEHBLUATLCA C pocTom R2.

PacueT kombBuHmpoeaHHoii OOC Becema
TPYAOEMOK, M ans ero obneryeHus npeana-
raetca nporpammMa combinOS.exe. Oxa
no3sonAeT paccunTteiBats uenu O0C kak
HEMHBEDTMPYIOLLErD, Tak U MHBEPTUPYIO-



Liero ycunuTens u
BLINONHAET  TpU
BapuaHTa pacuyera
B 3@8BMCHMMOCTM OT
nocTaBneHHon 3a-
aaqm.

Mpw popaboTke
CYLWECTBYIOWEND
YCUNUTENR LENBIO
OOCT ans nonyye-
HUA Tpebyemoro
3HaveHmna Ra.. BCE
ANEMEHTHl  LIEMK
OOCH npegnona-
ralTCA W3BECTHbI-
mu. Takxe 3apaer-
CH COMNPOTUBNEHWE
TOKOBOFO Jarqvka
R,, oHO BbiBUpaeT-
cA w3 coobpaxe-
HWIA  JONYCTUMOIA
pacceveaemMon
mowHocTh. B pe-
3ynsTate pacuera
nony4aeTtca Tpe-
tyemoe 3HauseHwe
CONPOTUBNEHUSA
R2 1 nony4mBLLKiA-
CHA Npy BBEOEHUW
[ONONHUTENbHON
uenu OOCT koad-
duumeHT  ycune-
Hus K.

Mpy KOHCTPYW-
poBaHuK ycunure-
1A € 330aHHBIM R,
3apalTcA  3Hauve-
HUs K, Ro. ¥ BbI-
YyuCcnAITCA  Tpe-
Gyemble 3HAYEHWA

Ons  OueHku
napameTpoB ycu-
nutens ¢ M3BECT-
HOWM Cxemoi 3apa-
OTCA  HOMMWHAaNb!
BCEX 3NEeMEeHTOB
ueneit OOC u Bbi-
YUCNAIOTCH 3Ha4e-
Hwa R, n K, cooT-
BETCTBYIOLME Ta-
KOW Cxeme.

MNpumep okHa
nporpaMmbl  ans
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pacyeTa HemHBep-
TUPYIOLLErD YCK-
nUTens nokasaH
Ha puc. 6.
CeoiicTBO He-
WHBEPTUPYIOLLErO
yCUnUTENR coxpa-
HATb HEM3MEHHbIM
KO3pPUUuMEeHT
YCUNEHWS MpW M3-
MEHEHUW NyBuHbI
OOCT, a 3HauuT, u
BbIXOAHOrO COMNpo-
TUBAEHUA MOXHO
WMCNONL30BATL ANA
CO30aHMa YCUNIun-
Tenen c onepa-
TMBHO perynupye-
MbIM  BBIXOAHBIM
COMPOTUBNEHWEM.
B [8] npusBepeH
npuMep,  korpa
AN BOCMpPOU3BE-
LeHus MY3LIKW
onpeneneHHoro

XaHpa nonbwpanock COOTBETCTBYHOLLEE
BLIXOAHOE CONPOTUBNEHME. DTO NO3BONSA-
no nobutecs nyHwero (No cyOLeKTUBHOM
OLEHKEe) kayecTBa 3By4aHus. Ha puc. 7
nokasaHa YNpoLeHHas Cxema BBeAeHWUA
perynaTopa BoiXOAHOrO CONPOTUBNEHUA
ons ycunutens, onucadHore B [9]. Oo-
6aeneHo Tpu 3nemeHTa (puc. 7): peau-
cropel R2-1 1 R2-2, KOTOpLIE COBMECTHO
obpasyioT peanctop R2 Ha puc. 3, a Takxe
[ATHUK TOKa HArpyskm — pes’ucTop
R, = R..R./R1. Peauctop R2-1 orpaHunum-
BEET AMana3oH PeryNMpoBaHms BuIXOAHO-
ro CONPOTUBAEHWA MaKCUMaNbHBIM 3Ha-
yeHvem 8 OM (yOBOEHHBIM COMpPOTHBNE-
HWEM Harpy3sku) npu yCcTaHOBKE ABWXKA
R2-2 B kpaitHee nesoe rno cxemMe Nonoxe-

Puc. 7

Hue. MruHyMansHoe BLIXOQHOE CONnpoTHB-
nenne ycunutena pasHo 0,6 Om. Ona
NMHEWHOTO PEerynMpoBaHWa NepemMeHHsn
PEe3ucTop OOMKEH UMETb NNABHYID pery-
NWPOBKY CONpoTUBNeHus BONW3W ero
MWHUMAanbLHOro 3Ha4qeHus. [na 3Toro ne-
MoNbL3YIOT NEPEMEHHLIN PE3UCTOP rpynnb!
B, ecnv npu BpaweHMd No 4acosou
CTpEenke ero COnpoTUBNEHWE YBENWYMBA-
€TCH, a BbIXOOHOE CONPOTHBNEHWE YCUNn-
Tensa ymeHsluaetcs, nubo rpynnel B, ecnm
Npy BpaLleHnn No HacOBOW CTPEnKe ero
COMPOTUB/IEHNE YMEHLLUEETCH, a BbIXOM-
HOE COMpPOTUBNEHWME MPW 3TOM PacTeT.
Ina cTepeodOHMYECKOrO YCUNUTENS UG-
nonb3yTCs CABOEHHLIE PE3NCTOPLI.

Monb3yack NpepnoXeHHON nporpam-
MOIA, Nerko paccyutaTte nogobHbliA pery-
nATop ana nboro ycunurens.

Kpome Ttoro, nporpamma LoONonHeHa
pacyerom AHX rpoMKOrOBOPUTENSA B aky-
cTuyeckoM odopMneHun  “3akpbiThiin
ALWMK” NPA NOAKIIOHEHWMK €ro K yeunure-
IO C HEHYNEBbIM BLIXOAHLIM CONPOTHBNE-
Huem (pwuc. B). Takoit pacyetr ocobeHHO
aKTyaneH npu KOHCTpyMpoOBaHuu cabey-
¢$epos ¢ HM3KOAOOPOTHLIMK rONOBKamMu (C
60NbLLKMM XO40M NOABMXHOM cUCTEMBI). B
npuMepe MCNoNLE30BaHLI NapameTps! cab-
sydepHon ronosku Peerless 830452.
KpacHas nuHWA Ha puc. 8 nokassbiBaeT, 4To
naxe B swwmke Hebonbworo obvema
(50 am®) HIKHAR paBo4as YacToTa cocra-
enset 103 Ny (!) npm pesoHaHCHOM YacTo-
Te ronoeku 19 'y, C takoi A4X aTOT rpom-
KOroBopuTEnb OTHECTH k cabGseydepam
NPOCTO HEBO3MOXHO. YMeHbLIeHue 0bbe-
Ma flvka ysenuyusaet nobpoTHocTe Qi
AC 1 yMEHLLUAET HUXKHIOID YacToTy. Ho u
KN cabeydepa cHUXaeTcR Nponopuqo-
HanbHo o6bemy kopnyca (nporpamma
WNNIOCTPUPYET TONBKO WM3MEHEHMEe 4a-
CTOTHOTO AWanas3oHa W He y4YuTbiBaeT
nameHeHne KM AC npu xoppekuuw
kakux-nubo napameTpos). Xopowo Bwa-
HO, 4TO NPUMEHEHWE YCUTMTENA C BbLIXOA-
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PAOMO Ne 10, 2007

QPAAHO®

1 Yo wnure nn

wombupnposanHon 00C no wanpaswe kw M ToKy

HbIM conpoTueneHvem 6 Om nossonsaet
NONY4UTE HUXHIOK TPaHuly 4acTOTHOro
Ovana3oHa B 3TOM Xe KOpnyce, paBHyio
30 ry!

BaxHo OTMETUTL, HYTO pacyeT Moayns
AYX He cTaBuT Lenbio NonHeIi pacyet AC.
OH HOCWMT WNNIOCTPATUMBHLIA Xapakrep,
npov3sops pacqet no ¢opmynam "u3
yyebHuka", » YYMTHIBAET TONBKO TPpW
OCHOBHbLIX NapameTrpa ronosku 1 obwem
KOpryca rpoOMKOroBOpMTENs, OCTaBnsaf
"3a BopTom" BCE npo4Yve napameTpsbl, a
TaKxe Takme ¢akTopbl, Kak 3anosiHeHue
KOprnyca 3BYyKOMNOrnowgaowmmMm marepua-
NIOM WK BO3HWUKHOBEHWE CTOAYMX BOSH B
kopnyce. MNoaToMy pe3ynsrarel — He Aor-
Ma, a pyKoBOACTBO K AelcTeuio. B kaye-
CTBE NpUMEpPa ASHUCTBUA MOXHO NOPeKo-
MEeHOOBaTh NPOMOAENMPOBaTE BAMSHWE
BbIXO4HOMO CONPOTUBEHWUA YCUNUTENSA Ha
AYX AC B COOTBETCTBYIOLLEW Nporpamme
(JBL SpeakerShop, LspCAD, LEAP uT. n.).
Mpw mogenvpoBaHvy BbIXOAHOE COMNPO-
TUBNEeHue ycunutena pobaenAeTtca B
COOTBETCTBYIOWEM PUNETPE WKW NPocTo
npubasnsaerTca K aKkTMBHOMY CONpOTUBAE-
HWIO TOJNIOBKM.

Paccmatpveas BapuaHTbl ONMTUMKU3a-
LMK AYX cabeydepa, HeobxogumMo ynoms-
HYTb O Tak Ha3blBAEMOM KOppEeKTope
Nuukeuua [10] — cneumnansHOW Uenw,
koppekTupylowen A4X n @YX (npeasapu-
TENBLHOMO) YCUNWUTENA Tak, HYTOBLI pesynb-
TUpYlowas cymmapHas A4X cucTemsl you-
nutens + cabeydep Gbina ropusoHTans-
HOW BMNOTbL OO0 O4eHb HW3KUX 4HacToT.
KoppekTop nossonset Ao6uUTeCS TOro xe
addekTa pacluMpeHMa 4acTOTHOro aua-
nasoHa v 6e3 NOBLIWEHWSA BbIXOAHOTO
conpotuBneHus ycunutena. OpHako, Ha
B3rNAg asTopa, 6onee oNTUManbHO MMEH-
HO MOBLILWATE BEIXOAHOE CONPOTUBNEHUE,
Tak Kak npu 3TOM KOPPEKTUPYIOTCH MMEH-
HO aKycTuyeckue napameTpbl cabrydepa.
Kpome TOro, noBeILWEHHOE BhIXOAHOE CO-
MPOTUBNEHWE YMEHbLUAET TEPMOKOM-
Npeccuiy “ BAWAHWE HENWUHENHOCTKU
WHOYKTUBHOCTM 3BYKOBOM KaTyllKu Ha
Ka4eCcTBO 3By4aHus.

Takum o06pasoMm, npeacTaBnaeTca
ONTUMankHLIM Takoi cnocob koppekuuu.
CHavyana BbibOpOM COOTBETCTBYIOLLENO
BbIXOAHOrO CONPOTUBAEHWA YCUAUTENa
ob6ecneynBaeTca ONTUManbHbii Habop
aKyCTUHeCKMX napameTpos, a 3arem
Nony4yeHHas XxapakTepucTuka NOBOAWTCA
00 XenaemoW NOCpencTBOM 3KBanuaa-
LMK, HanpuMep, KOPPekTopoMm JInHKeuua.
3TOT BbLIBOA NOATBEPXAEH IKCMEPUMEH-
TanskHO — COYeTaHWe ONTUMAaNLHO Bhi-
XOAHOr0 COMPOTWMBAEHWMA YCWIUTENA C
KOPPEKTOPOM JIMHKBMLUA 1 HU3KOA00pOT-
Hoi AC 6b1110 0AHO3HAYHO NPUIHAHO Ny4-
wum (B CNnenom TecTe) B CPaBHEHUM C
WCNONbL30BaHWEM OAHOIO TONBLKO KOPPEeK-
Topa; B oboux cnyyasx A4X rpoMkoroso-
putens 6bina oguHakosBa. Mpumeuya-
TenLHo, 4TO B pacyeTe koppekropa [11]
€CTb BO3MOXHOCTb 3a0aTb BbIXOAHOE
CONPOTHMBAEHWE YCUNUTENS U TEM CaMmbiM
noaobpars AeMCTBUTENBHO ONTUMANLHYIO

KOPPEKLMIO.
OcTaeTca NOBTOPWUTL, HTO MNOBbLILLEH-
HOE BBIXOOHOE COMpPOTUBMEHWE — HE

camoLuens, U NPUMEHATL ero cnegyer
TONLKO Tam, rAe OHO, HECOMHEHHO, Npu-
HECET Monb3ay.

W HakoHeu, kpatko 0 ko3agduumeHTe
ycuneHun K,, BbliagaemMom nporpammoin.
Crporo rosops, ero 3Ha4eHue 3aBucuT oT
CONPOTUBAEHUA Harpy3ku. Ytobbl m3be-
Xa8Tb MHOrOYMCNEeHHbIX “ecnu” u "nodve-
My"”, 3Ha4eHue K, BLIMUCISETCA Kak OTHO-
LEHWE HanNpPAXeHWA Ha Harpyske (3aaaH-
HOTO B Nporpamme conpoTtuenedus R,) k
BXOAHOMY HanpsxXeHWio.

Kpome HeECOMHEHHbIX JO0CTOMHCTB, Npo-
rpaMma MMEeeT 1 HeJoCcTaToK: pacyeT Npo-
WM3BOAWUTCS ANS aKTWBHOrO CONPOTUBNEHWA
Harpysku (B nporpammy BBoAMTCH MOAYNL
ero umnenaxca). Npu peakTMBHOM Xapak-
Tepe Harpysku peanbHOe BhixOogHOE
CONPOTUENEHME YCUNTMTENA NOJNYy4aeTCcs Ha
5...15 % MeHblle PaccYMTaHHOro, ecnu
dazoswiit casur gocturaet 30°,

Mporpamma no3BOARET COXPaHAThb
NoNy4eHHbIE pe3ynbratbl B TEKCTOBOM
(anemeHTh ueneir OOC U napameTpbi

rpoMkorosoputens) u rpaduyeckom
(cxema yecunutena v rpadpukn A4X) dop-
marax.
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MOAYNEHAS PEKNAMA
Yenoewn cm. 8 "Paamo”, 2007, Ne 2,¢. 11

Mpepnaraem yHuBepcanbHeli Npo-
rpammartop WizardProg-77USB.

i KpaTtkuii nepedveHs nogpepxwveae- |

MbiX TUMOB MUKDOCXEM: |

EPROM: 2716-27080; ;

EEPROM/FLASH: cepwn 28, 29, 39, |
49 pa3Hbix NPOW3BOAWUTENEN, BNEKTPKN-
yeckn ctupaembie 27CXXX Winbond,
Firmware/Hub; MCU d¢upm Intel,
Atmel, Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX; |

GAL/Norvnyeckwe marpuyubl: 16v8x,
20v8x, 22v10A.

Bce mukpocxembl B kopnyce DIP
| NMpOrpamMmMupyIoTCs B EOMHON po3eTke
| ZIF-40 ARIES 6es npumeHeHvs apan-
Tepos. [lporpammaTop He HyXOaeTcs B
Hnoke NUTaHus.

Llena — 2900 py6.

www.wizardprog.com

Ten. (351) 265-46-96..

* ® Kk

! Bechk cnexTp paguonioburenbckux
! Habopos!

MacTepam, KOHCTpyKTOpam KU Tex-
Honoram npeanaraem!

Karanor ¢popmar A4, 104 ctp. — 50
| py6. 6e3 yyeTa NOHTOBLIX PACXOA0B.

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




HOBOCTU SDPUPA

Paszpnen Beger coTpyaHuk pagnokomnanmun “Tonoc Poccuu™
. MUXAWUJ1I0B (RV3ACC), r. Mockea

POCCHA

MOCKBA. NHTEpHET-NPOEKT
<www.moskva.fm> — nepeuiii He3asu-
CUMBIA aHaNUTUHECKWIA pecypc, No3so-
NAOWWIA B PEXWME peanbHoro BpeMeHw
nony4ats ¥ obpabarbiBate CTaTUCTUHE-
CKWE OaHHBIE O BELaHMKM BCEX MOCKOB-
CKMX paguocTtaHumi 8 auanasoxe YKB-2.
YHukaneHas TeXHONoruMa pacno3HaBaHua
MYy3bIKanbHblX (ParMeHTOB NO3BONAET
cobupaTe B aBTOMaTMYECKOM pexume
vwHdopmaumio 06 adupe nioboil paavo-
ctaHunnm Mockeel. MobGunbHas Bepcus
noptana: <m.moskva.fm> — no coto-
BOMY TenedoHy MOXHO NMPOCMOTPETH
NPAMOI CBOOHBIA 3PUP U CMIMCKW TPaH-
CNUPYEMbIX MNECEH MO CTaHUWAM.
MNogpo6Hoctn Ha caite <http://
www.moskva.fm/about>.

B mockosckom adwupe Ha 4dactoTe
98,8 MI'y 3a3By4any nNO3bIBHbLIE panuo-
cTaHuvm "Paguo Anna". Bnageney ctaw-
umm (BewarensHas kopnopauua “Tpod
Mepgwa') NO3VMLMOHMPYET HOBYIO CTaH-
Um0, Kak "pagvo AN KeHWMWH craple
30 net".

Ha4anack akcnnyarauma nepegaTyvka
Ha uvactote 98,0 MI'u, rae, cornacHo
nnavy, pomkHa pabortats paguocTaHuws
"KnHo FM". MNpepnonaraetcR nepepaya
MY3bIKM W NECEH M3 NONYNAPHBLIX OTEYeCT-
BEHHbIX W 3apyBexHblx GUNEMOB.

Papuwoctavuws "bonbwoe paguo”
(99,6 MI'y) npekpartuna peTpaHCRsiUMIO
PYCCKOS3bI4HBIX Nporpamm “Bu-bun-Cu” n
"lonoca Poccun”, Tak Kak KOHTROAWPYIO-
L{MEe Opradbl HANOMHWIW aAMUHUCTPaLMK
CTaHLMK O TOM, 4TO COMMACcHO 3aABNEHHON
WMW KOHLENLUWW BELLAHWA PaauoCTaHUMA
obnzana nubo nepeaaearth B 3hMp TONLKO
cBoii co6cTBEHHBIA NPOaYKT, NMO0 38aHOBO
nepeochopMUTL NULEEHZUIO.

AODBIFERA. locypapcTeeHHas Tenepa-
AvoBellatensHas komnaHua Pecnybnukm
Ageires Beuwlaet Ha yactote 7325 kly no
CcneayoLwemMy pacnucaHuio: NoHeaeNbHUK
B 17.00—18.00 — Ha agpireickom, Typeu-
KOM K apabCckom f3blkax, NATHUULA B
17.00—18.00 v BockpeceHee B 18.00—
19.00 — TONbKO Ha aabIrenckoM A3biKe.

MYPMAHCK. Ha mypmaHckoi obna-
CTHOW pafMOCTaHUMKM WOET MOHTaX M
TecTUpoBaHWe HOBOro 0BopynoBaHWA.
locrenepapgwokomnanua "Mypman™ (Ha-
nucaHo npaswneHo! — npum. aeTopa)
NpUroToBMNA ONS XUTENen ropoaa U ero
OKpecTHoCTEW "nogapok” — nporpammy
"Mask — FM Peruvox”. MNo3biBHbIE 3TON
nporpamMMel yXe MOXHO YCNbillaTe Ha
yacrote 103,5 MIu. OceHbio Ha HOBOM
"Masike" nosBATCS pernoHancHeie Gnoku
HoBocTel. "Mask — FM Pernon” — ato
MacwTabHelli NMPOEKT OTEeYeCTBEHHOro
pagMoBeLlaHus,  YXEe  OXBaTUBLUWA
40 kpynHeix ropogosB. OGHoBnEHHas pa-

Bpemn scony — UTC.

Bpemsa MSK = UTC + 3 4 {3umHuil nepurog)
wnu + 4 4 (neTHwA nepuoa)

avocTaHuws 6yner oGecneuvBaTs KpPyrio-
CYTO4HOE WMHGPOPMaLMOHHOE BewaHue,
BK/IOYAIOLLEE HOBOCTHGIE BLINYCKM (B TOM
YUCNE MECTHBLIE), aKTyallbHbIE KOMMEHTA-
pWUKW, WHTEPBBIO WM PENOPTaXW C MECT
cobbiTHI B CTRaHe W 3a pybexoMm, a Takxke
MHOroe gpyroe.

HOBOCWMBUPCK. PaguocTtaHumna
“IOmop FM" 3asey4ana u 8 Hoeocubupcke,
craHuus pabortaer Ha yacroTe 99,5 MIu.

YYBALLUMUA. MuHKynsTYpEl YyBawmnm
coobuwaeT, 4To Ans aPUPHOTro NOKPLITMA
BCEW TEPPUTOPUM HyBaliMKM NONHOLEH-
HbIM pecnybnukaHCKuM paanoBeLaHn-
€M, He 3aBMCUMbIM OT CETKW BELLaHWUA
denepancHelx KaHanos, seayrtca pabo-
Tbl MO CO3AAHWID eAMHOW pecnybnukad-
CKOW paguosewarensHon cradumu, B
paMkax peanusauuMu 3TOW 3apauvm C
2006 r. NpOBOAATCA KOHKYPCHI MHHOBA-
UMOHHBIX NPoeKToB B o6nactv paguose-
wanua. B 2007 r. noGeputenem cran
npoekt ®ryn "rMPK "Yysawwusa" —
"Pagvo Yyesawuu—lonoc pecnybnuvkun”.
ExenHeBHoe BewaHwe kawana "Pagwo
Yysawmm" gocrtuaraet 4,5—5 y.
CurHansl CTaHUMWM MOXHO ChnywaTtk Ha
cpeaHux BonHax (4actorta 531 kly —
MONHBIA OXBAT TEPPUTOPUK HyBalumK) 1
B YKB pgwanasoHe (oxeat 40 %) Ha
yactotax 67,82 My (r. YeGokcapsl),
72,41 Mly (n. WBpecn) n 71,12 MI'y
(r. AnpuH). BmecTte ¢ Tem faHHeIn Npo-
€KT ABNAETCA NPOMEXYTO4HbLIM, TakK Kak
HEe npenycmaTpuBaeT BO3MOXHOCTb
panoHHOro BELaHWA, Haubonee
3 pekTMBHLIM NPEACTABNAETCA peanu-
3auma npoekta pas3euTva adgupHoro
pagvoBelaHisa Ha TeppuTopun Yysau-
ckoii Pecny6nvku, COCTOSALWEro M3 OBYX
3TanoB: BewadHwe nporpamm "Paguo
Yyeawwmm'"” na Yebokcap ¢ adupHbBIM
0XBAaTOM BCEW TEppuTopuMyM YyBawmnm u
co3naHuve pecnybnuMkaHcKon pagumo-
ctaHumm "Pagwo Yysawwn”. B HacTosn-
uiee spems B adupe "Paono Yysawwun”
TPaHCAWPYIOTCH MHPOPMaLMOHHBIE
6noku, NnpeacTasnaemMsie paguoopraHm-
3auMAMM MYHWLKWNANbHbIX PAanOHOB W
rOPOACKUX OKPYroB.

MNauweHTsl Mopraylwckoi (Yyeawms)
UEeHTPanbHOM panoHHoM 6onbHULLI Ne1 He
onevanunuch KM3-3a HepaBHEro npexpa-
WEeHWA NpoOBOJHOro paguoselaHus. Y
HWX B Nanarax ecTb COBPEMEHHbIE adup-
Hble paguonpuemHuki. W He psa-Tpw, a
ueneix gsaguarte nATe! Takon nopapok
BoneHULE Caenany MecTHsIe NpeanpuHA-
matenu. OcobeHHO pagbl AaTOMY Nexaque
6onkHeIe, KOTOPLIE HE B COCTOAHWUK CMOT-
pEeTh YCTaHOBNEHHDINA B doile Tenesn3op.

3APYBEXHBIE CTPAHbI

APMEHMWA. MNporpammbl ApMAHCKOM
cnyxbsl pagno “"Csobopga” ¢ 15 aerycra
PETPaHCNUPYIOTCA Ha TeppuTopuKn pec-
nybnukn no BewarencHow cetn “Ap
paamo” exegHesHo no 2 4 05 MuH.

FPY3USA. Cneuvanuampyiowascs Ha
KNAacCUHECKOM My3bike papuocTaHuus
“"Myaa"” (Téunmuen — 95,9 Mlu), o koTo-
po# pacckasblBanocs B nNpeablayLliem
BHINYCKE Hawein pybpukun, nonyduna cne-
AyloumMe 4acToThl ANA BEUlaHWs Ha Tep-
putopuM pecnybnukn: fopm — 107,7,
Tenasu — 102,0, Barymu — 103,9,
parvoH Camuxe-[xasaxetwn, Axanka-
naku — 102,9, Axanumxe — 100,9, permon
Keemo-Kaprtnw, [Oeponnucukapo —
102,6, Kyramcm — 101,8, 3yranon —
104,6, Omanvcwn — 107,6 MIu.

Ha 2007 r. Hame4eHO OTKpbITUE ewe
ABYX HOBbLIX CTaHUMin — "Kaprtynu pagmo”
(94,7 Mly) u "Cakapteeno” (95,1 Mlu).

U3PAWUNb. Paawoctanums “Tonoc
M3apauna” Ha pYycCKOM A3bIKE Tenepb
sewaer B 19.00—20.00 Ha 4acTtoTax
9400, 11590, 15600 kl'y. Mporpamma B
20.00 Ha yacToTe 9345 kI, oTMeHeHa.

NATBUA. B adwupe Purn nosswuncs
HOoBOCENn — paguocTaHuums 'Bantkom”
(93,9 Mlu). CtaHuWs B OCHOBHOM nepe-
fAaeT HOBOCTU M MY3bIKY, MHOrAA peTpaH-
CNUPYET NPpOorpaMmbl paauocTadumm " 3xo
Mockebl". Be4epoMm U HOYLIO BEWEHWE
BEAETCA Ha NaTbiLCKOM A3LIKE, B OCTallb-
HOEe BpeMs — Ha PYCCKOM, HEe cuuTas
KOPOTKKMX EXXE4aCHBIX BbINMYCKOB HOBOCTEA
HE NATbILLCKOM fA3bike. WHTepHeT-Bewa-
Hue poctynHo no appecy <http://
www.radiobaltkom.lv/listen.m3u>.

B Pure obuABNEH KOHKYPC HA Nony4e-
HWE NWUEH3MW Ha paguoBeLlaHue Ha
yactote 1485 kly (MoLWHOCTL NepepaTin-
ka — 1 kBT). Peaynstatsl 6yoyT M3BECTHBI
B oktabpe. PaguocraHums gomxda 6ypet
Ha4yaTk BELWAHWE B TeyeHue 12 Mecsues.
OpHako HauuoHanbHbliA coseT Jlatemu no
pagvo u TB uMeeT Npaso He NpUCYXAaTh
nobeny HU OAHOMY W3 NPETEHOEHTOB.

NONbLIA. MNonkckaa paguocTaHumMa
“Racja” nameHwna pacnvcaHve paboTsl B
AwvanasoHe KOPOTKMX BOMH, BELaHwe Ha
6en0pyCcCKOM A3bIKe BEAETCSH Tenephb Tak:
15.30—17.30 — Ha uactote 6225 klu;
19.30—22.00 — Ha wacrote 6105 kl'y;
22.00—22.30 — Ha wactoTe 6120 klu.
MoLwHOCTL KaXO0ro M3 nepegaTinkos —
100 kB.

DOUITUNNUHBI, MAHWIIA. Pacnuca-
HWEe BewaHua paguocTaHumn "Veritas
Asia” Ha pycckom aseike: 01.30—02.27 —
Ha vyactote 17830 xly; 15.00—16.00 —
Ha vacrore 9570 klu,.

HOBOCTHU TENEBEU3WOHHOIO 3DUPA

MOCKBA/OANNTBHUA BOCTOK. Oo
koHua 2007 r. Tenekomnanus "HTB-nnoc”
Ha4YHeT TpaHCnauMio Tenekanana "Haw
¢yTbon” Ha JansHem BocTtoke (no nognu-
CcKe). JKcnepTbl CHUTAIOT, YTO paclmpe-
Hue sewaHus "HTB-nmoc” cess3aHo C
MNOABNEHUEM KOHKYPEHTOB ¢ Oonbluein
30HOMA oxeara. "HTB-nmoc” paccmarpu-
BaeT BapwaHTbl CTpaTernyeckoro napr-
HEpCTBa C ornepaTtopamu CNyTHWKOBOMA
cesan. OcyllecTBnATb BewaHve Ha
HansHem BocTtoke B nonHom obneme
"HTB-nnc" noka He NnaHMpyer.

Xopowero npuema u 73!

Penaxtop — E. Kapuayxos
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Mpwem crateit: mail@radio.ru
Bonpocei: consult@radio.ru

PALAWO Ne 10, 2007

YKB YM

H. HEYAEB, r. Mockea

Kak noka3siBaloT onpocs! paguocnywiarenei, cerogHsa MHorue m3
HUX CRYLWaIOT nepepaYu paguoctaHywi gauwanasoxda YKB HYM. U ato
HEeYyAWBUTENBLHO, TaKk KaKk UMEeHHO B 3TOM AWana3oHe MOXHO HauTu
paguocTaHuymnio NPakTUYecKm Ha nioboi BKyC, NPUYEM C Ka4eCTBOM
3By4YaHusi, HELOCTHXHUMBIM B AnMana3oHax, rae ucnons3ayercs AM.
Toneko soT 6ega: B cuny ocobeHHOCTeH pacnpocTpaHeHus paguo-
BONH Auana3oHa YKB 3o0Ha yBepeHHOro npuemMa HeBenuka, u yxe Ha
pPaccTrosHuM HECKOAbKUX AECATKOB KMAOMETPOB OT ropoga curHan
ocnabeBaeT HACTONBKO, H4TO MPUHATE €ro Ha obbI4YHLIA paguoBeLwa-
TenbHbIA NMPUEeMHUK CTaHOBUTCA 3aTpyAHWTENnsHO, a TO WU BOBCe
HEeBO3MOXHO. A Tak xo4eTcs ¥ 3a ropofioM — Ha ga4ye, NUKHUKE UN B
TypnoxoAe — nocAywarte nepepa4Yu mo6uMoi paguoCTaHUMM...
MonoxeHune 4O HEKOTOPOWH cTeNneHu NonpasuMo — Hafo NPocTo 3ax-
BaTtuTh ¢ coboi aKTMBHYIO AHTEHHY, W3rOTOBJIEHHYIO MO ONMUCaHUIO,
nomewjeHHomy Huxe. lMpocToTa KOHCTPYKYUM AenaeT ee JOCTYNMHOH
151 NOBTOPEHUS AaXe Ha4yUuHaLWUMK pagunonioburenamm.

2...3 pb. MuHumaneHbin kKoapGUUMEHT
wyma obecneumsaeTca npu Toke 5...6 MA.
Auoasl VD1—VD3 3awmiyaoT TpaH3u-

peanaraemas BHUMaHWIO YuTarenei
nopTatuBHas aKkTMBHas aHTeHHa
npeaHasHaueHa aAnsa ynysleHus KauecTsea

CTOP OT MOLUHBIX 3NEKTPOMAarHWUTHLIX
HaBOAOK ¥ TPO30BbLIX PA3PAA0B.

Muraetca ycunutens PY ot Gartapew
GB1 vnu BHELWHEro MCTOYHWKE, KOTOPbIN
noaxkno4aloT K rHesgy XS1. HanpsxeHue
NUTEHWA NOCTYNaeT Yepes apoccens L4 u
KOaKCHankHbiit kKabenb CHUXEHWA LNMHO
HECKONBKO METPOB MNPWU CTHIKOBKE 4acTei
paswema XW1. KonpeHcartop C6 — 6noku-
poBouHbi, C7 — pasgenuTencHuiid. Mpn
XEenaHMM MOXHO nNPefycMOTpeETs W
OTAENbHBIA BhiKAOYATENE NUTaHWS. Ero
yCTaHaBNMBaloT B paspbiB NpoBoAa, uay-
Wwero ot rHespa XS1 kK To4ke coeauHeHus
koHpeHcaTopa C6 v apoccens L4.

Teneckonuyeckana aHTeHHa, aNnemMeHTbI
nonocosoro ¢gunsTpa n ycunutens PY
CMOHTUMPOBaHLI Ha MEYATHOW nnare w3
ABYCTOPOHHE (PONLrMPOBAHHOIO CTEKNO-
TEKCTONUTA, YepTexX KOTOPOoi maobpaxeH
Ha pMc. 2. Hepes OTBEPCTUA, NOMEYEH-
HbIE YeTbiPDbMA TO4YKaMK, Ne4aTHbIil npo-
BOAHMK 06WEro npoBoaa COEOMHEH C
¢OnbLron Ha NPOTUBOMONOXHOW CTOPOHE
nnarbl OTpe3kamu NnyxeHoro npoesoga. B
YCTPOWCTBE NPUMEHEHBI peancTopel MIT,
C2-33 u koHgeHcatopsl K10-17. KaTywku
L1—L3 HamoTaHbl nposogom M3B-2 0,21
Ha onpaeke guvametpom 3 mm. [Nepebie
Aee copepxar no 7, TpetbAa — 5,5 BATKA.

R2 20« R3 360 XW1 C7 100 oy
et NN <11 E g 9 | “AHTEHHE" %
KT\.';-!I-;GA G5 240 Obuyin =
c1 43 C4 240 L4 W =4
l J_ : * H KT3120A 50 mMklH XS1 L
K
W
E——-’ 3.6B
L1 L2 gﬁ 04 VD1 VD2 |4 ﬁ:u A VD3 6 c6 i .l.'
I I KO5226 | KO5226 K05226 6800 I _:_ GB1 3B
ks a X iy
Puc. 1

npuema pagnocTtaHumid YKB YM guanazo-
Ha Ha rpaHyLe Tak Ha3biBaemMOon 30HbI yBe-
peHHoro npwema. Ee 3akpennsloT Ha
[EPEBAHHOM LUecTe AMHOW HEeCKONbKO
METPOB M MOCAE YCTAHOBKM COEAWHRAIOT C
PagmMonpUemMHUKOM KoakcuanbHeiM kabe-
NemM COOTBETCTBYHOLLEN [/IUHLI.

Cxema akTUBHOI @HTeHHbI NpeacTasne-
Ha Ha puc. 1. OHa COCTOMT M3 LUTHIPEBOM
TENECKONWYECKON aHTeHHsl WA1, nonoco-
soro ¢wnetpa L1—L3C1—C3, ycunurens

P4 Ha TpaH3ucTope VT1, kabens cHmkeHns 120.150

W yana nutanus. Monocoeoi ¢punesTp, Noaa- y
BASIOLLMIA BHEMONOCHBIE CUMHAnNBLI U NOBbI-
LIAOWMIA NMOMEXOYCTOMYMBOCTL YCTPOWA-
ctea, o6pasosaH ®BY L1C1L2 c wactoTomn
cpesa okono 60 My v ®HY C2L3C3 ¢
yacToToin cpesa npumepHo 110 M.

Ycunutens PY nosbiwaeTt HanpsxeHue
curHana, NpUHATOr0 aHTEHHOM, N KOMMNEH-
cupyeT notepu B kabene CHWUXEHWS.
BwinonHeH oH Ha manowymsauiem CBY
TpaHaucTope KT3120A. bnarogaps oTpu-
uarenbHoi obpaTHOM CBA3KW NO NOCTOAH-
HOMY HanpsxeHuio (4epe3 penuTenb
R2R1) HanpsxeHWe Ha KONNEKTOpEe TpaH-
3KcTopa NoAnepXWBAETCA HAa YPOBHE
okono 2 B npu U3MEHEHUM NUTAIOLLErO OT
3 po 15 B. MNotpebnaemeiii ycunutenem
TOK | 33BUCMT OT HanNpPsXeHwa MNUTaHus
U, ¥ conpoTueneHua peavcropa R3:

1= (U — 2) / R3.

Mpu ysennyenun toka ¢ 2 oo 6...8 mA
KO3 PUUMEHT YCHNEHWA BO3pacTaeT Ha




Dpoccens L4 — yHUDWMUNPOBAHHBIA
AM-0,1 nnn MMNOPTHEIA, HANPUMEP, CEPUX
EC24 c wHayktueHOCTbIO 10...100 MKIH.
Teneckonuyeckana aHreHHa WA1 — niobas
AJIMHOW (B BBIOBMHYTOM COCTOSHWW) HE
meHee 1,1 M (aBTop UCNONBL30BAN AHTEHHY
OT nepeHocHoro Tenesuaopa). Mpu npue-
Me paguocTaHunii B aumanasoHe YKB-1
(65,8...74 MI'L) ee BLIABMralOT Ha BCHO
OnvMHY, a B paguanasoHe YKB-2
(87,5...108 Ml'y) — npumepHo Ha 75 cMm.
BHewHwin BUA parMeHTa nnatel (TOW ee
4acTW, Ha KOTOPOW YCTaHOBNEHbI AeTanu)
nokasaH Ha puc. 3.

C paanonprMemMHMKOM YCTPOMCTBO Coe-
JMHAIOT OTPE3KOM KOaKCHansHoro kabens
anuHoi 0,5....2 M. Ecnu y NnpMeMHWKA eCTb
aHTeHHOE rHe3fo, TO Ha KoHue kabens
MOHTUPYIOT COOTBETCTBYIOLLYIO eMy OT-
BETHYIO YacTb (WThIPL), 8 ecnu Hert, —
3aXuUMbl "Kpokogun”, Npu 3TOM TOT U3 HUX,
KOTOPbBIA NMPUNasH K LUEHTPanbHOMY Mpo-
BOAHWKY, MOOKNOHEIOT K TENECKONMYECKON
aHTEeHHE, a8 COEdMHEHHbIH C ONNETKON, — K
o6Lwemy Nnpoeoay NPUEMHMKA.

Mocne nposepku pabotocnocobHocTu
nnary rMokKpbLIBalT BNaroCTOMKWUM NTaKoM

EURO:

18-ro no 20 ceHtsbps B Mockee B

LieHTpansHOM BHICTABOYHOM KOMINEKCe
"SkcnoueHTp” Ha KpacHow MpecHe npoxoauna
CreumanManpoBaHHan BLICTABKA OMCIIEEE U
oucrineiHeix cuctem "EuroDISPLAY-2007",
opraHvW3oBaHHas komnauuei "Yun3KCMNo”
NPy y4acTim M nopaepxke Poccuinckoro otoe-
nexva MexayHapogHoro avcnneiHoro o6-
wectea (SID — Society for Information
Display), ®epepansHOro arestcrea no npo-
mbilnesHocT (Pocnpom) w Poccuiickoit
VHXEHEPHON aKanemuu,

370 Nepeoe OTEYECTBEHHOE MEPONPUSTUE
CTONb NPENCTABMTENLHOTO KAacca, KoTopoe
CTano NpPeemMHKOM EBPOMEMCKoi Tpaguumm
NpoBEAgHWA BLICTABOK AAHHOM TEMaTKK (OHW
NPCXOAAT Pa3 B [Ba rofia B pasHbiX ropopax
EBporbt). B pamkax eeictaskm "EuroDISPLAY-
2007" nemMoHCTPUPOBaNWUCE NepenoBLIe AMCr-
NEAHBLIE TEXHONOMMK, KOMMOHEHTH 1 PELUEHUA
N\ NPOMBILLNEHHOCTH, TpaHCnopTa, oBopoH-
HOMO KOMIVIEKCE, PeKNamHON WMHOYCTPUM 1
ropoackoil MHgpacTpykTyps!. Beayluime npova-
BOOMTENU M Pa3paboTyiKu NPeacTasun cee-
TOOMOLHBIE 9KpaHb!l (MNOCKWE, LWIMHBpUYe-
cxue), KK, TFT, OLED v nnasmeHHbIe amcnnem,
MHOOPMAaLWOHHEIe Tabno, Beryupe CTpoku,
BUOEOCTEHbI, NA3EPHLIE Y MNPOEKLUMOHHLIE TEX-
HOMOMMK BU3Yanu3aumK, 3NeKTPOHHBIE OEKo-
patueHbie nopceetky, LLupoko Geina npeg-
CTaBNEHA TEXHWUKA [U1R XECTKMX YCNOBWIA 3KC-
nnyarawym C y4eToM POCCUIACKOR Creumduiy,

B BoicTaBke npuHsanu yqactue 70 ye-
NELLHBLIX OTEYECTBEHHLIX 1 3apyGexHbLIX Npes-

wunu kpackoil. Ceepxy oeranu xenarenb-
HO 3aKpbITb METANNNMYECKOW MK NNacT-
MacCOBOW KPbLILLKOM, a Wenu mexay Hen
W NNATOM 3anoNHWUTh CUIMKOHOBLIM rep-
meTukom. B csobopHoi oT petaneii
(NpaBoil No puc. 2) 4acTn NNarsl MOXHO
NPOCBEpPNWUTL ABa OTBEPCTWA OJIA Kpen-
NEHWA K [OEPEeBAHHOMY LWecTy uwy-
pynamu. Paamepbi akTMBHOW aHTEHHBI B
CNOXEHHOM COCTOsSHMKM (puc. 4) —
28x30x 190 mm. BHeluHWiA BUO YyCTPOMA-
cTBea B paboyem NonoxeHun (3akpennex-
HOrO Ha WecTe) nokasaH Ha puc. 5. NMpu
WCNONB30BaHWUKM aHTEHHBI B Ka4yecTee
CTauMOHapHO TeNeckonuyeckyio uene-
c0o06pa3Ho 3aMEeHUTb MEeTannU4eckum
WTLIPEM UM TPYOKOM COOTBETCTBYIOLLEN
LJVHBI.

¥Y3en nutaHma MOHTUPYIOT B NNacTmac-
COBOM KOPMyCe NopXxoAswmx pasmepos.
BHyTpW 3aKpennsaioT KOHTeWHep ons ane-
MeHToB Batapew NUTaHWs, a Ha OOHOW M3
CTEHOK — rHe3no pasbema XW1 u Heno-
CPEACTBEHHO K HEMY NMPUNavBaloT BbiBO-
Ol koHpeHcaTopa C7, gpoccensa L4 wu
onnetky kabens, nayuwero K nNpueMHuKy.

Mpu HeoBXOAMMOCTH YCTaHaBNMBAIOT

rHesno XS1 ons nop-
KNIOYEHUA BHELLHEro
UCTOYHMKA.

Ana nutadua wc-
nonb3ylor Harapeto
HanpsxeHvewm 3...6 B,
COCTaBNEHHYID K3
HEeCKONbKMX Ccoeaun-
HEHHbIX nocnegosa-
TeNLHO ranbeBaHuye-
CKWUX BNEMEHTOB WM
akkymynsTopos. [lMo-
nonpet v crapana Ha-
Tapen akKymynsTopos
oT cotoBoro Tenedo-
Ha, KOTOpY npume-
HATb MO NPAMOMY Ha-
3HAYEHWIO YXKe Henb3s
¥“3-3a 3HaYUTENbHON
notepu emkoctu. Ec-
nM  npegnonaraeTcs
NOCTOAHHO  WUCNONb-
30BaTb BHELUHWA WC-
TOYHWK MUTAHWA Ha-
npsxeHvem 12...15B
(Hanpumep, 6opTosyio
ceTb asToMoBuns unm
cetesoid 6Gnok nuta-
HWA), CONpPOTUBNEHWE
peanctopa R2 cne-
OYeT yYBeAWYuTb [0
47 kOm, a R3 — po
1,5...2 kOm.

PenakTop — B. ®ponos, rpagixa m
¢horo — asTopa

MOCKBA

MPUATAR, CNeUManMsupyloLwmxca B obnactv
cpencTe oTobpaxeHna AN pasnuiHbIX Mpu-
MEHEHWIA, COMYTCTBYIOLLMX KOMINIEKTYIOLLIMX U
yenyr. Cpeoyn Hux — "Berliner Glas”, "CTC
Capital”, "SKEEF Systems”, "Apaneyc”, "KTL-
MK", "MT-Cucrem”, "Hara-UHdo", "HUU
"Bonra", "Mnaran", "Monema", "MPOCODT",
"PMNKE" v op. Bonee 50 cpencrs MaccoBOA
wHopMauwm ocseTun paboTy BLICTABKM.
Skenoavums "EuroDISPLAY-2007" pasmetua-
nace Ha nnowaa 1000 kB. M B NaBMNbLOHE
Ne 7 "9kcnougHTtpa”. 3T0 NO3BONWIO NOCETH-
Tensm yBUOETL 1 N0 JOCTOMHCTBY OLEHWTL BCE
ACNEKTH MHAYCTPUW CUCTEM M CPencTs 0Tob-
PaxeHA MHPOPMALAA.

BuICTABOYHYIO 3KCMO3WMLMIO OONONHUNA
[enoBas NporpamMmma M3 MHTEPECHBIX 1 Npak-
TUMECKM 3HAYUMBIX KPYITILX CTONOB, KOHGpe-
pPEeHUMA M CeMMHapoB. Tembl NpOrpammbl
oTpaxanu WHTepeck OCHOBHbLIX Fpynn che-
umanucroe. Kondeperumn "Mepenossie Kom-
MOHEHTH W TEXHONOTMW B CpeacTeax otobpa-
KEeHWS! MHbopMaLMK™ NPUBREKNA BHUMaHWE
pa3paboT4MKOB, Hay4yHBIX OpraHu3aumii n
npounbHO npeccsl. CrneumanucTos Kpyn-
HbiX OOLEKTOB rOpPOACKOW WMHOPACTPYKTYPLI
— TOProesiX LEHTPOB, FOCTWMHWL, a3ponop-
TOB, BOK3anoB, pa3BnekarenbHbiX LEeHTPOoB,
KOHUEPTHBIX 3aN0B — MPWBNEKNa KoHgpe-
peHums "CoBpemerHble cpeacTea otobpaxe-
HUA anA B1MaHeca 1 OenoBoi MHGPaCTPYKTY-
pui”. Ha kpyrnom crone "Cuctemsl otobpaxe-
HWS: MHHOBALMOHHLIA MHCTPYMEHT obpasosa-
Hua XX Beka”, OpraHnM30BaHHOM KOMMaHWen

"Polymedia”, 0bcyxaanvce ocobeHHOCTH MC-
NonsL30BaHWA COBPEMEHHOMO ayomoBuayanb-
Horo obopyooBavus B 0OpasoBatrensHOM
npouecce. 3ta Temamvka 0CoBEHHO aKTyab-
Ha B pamkax paboT No HALMOHENBHOMY NMpPOeK-
Ty "O6pasoeaHue”. Cneumanuctos BIK,
aBWACTPOEHWA, TPaHCMOPTHOM OTpacnn n
NpombilLNeHHocTM  cobpan  cemuHap
"CpencTea 0TOOpakeHWa AN XKECTKMX YCNo-
BUIA AKCNTYATaLMK W CNeumansHoOro HasHave-
HWA", OPUEHTUPOBAHHLIA Ha POCCUIACKWE OCO-
BeHHocTW.

BuiCTasky, a Takke NpoXOVBLLME Napan-
NEnNBHO B 30aHuK PoccuiAckoil Akapemmm Hayk
Hay4HbIE KOH(pEPEHLWM NO QMCTINEAM NOCETU-
v BGonee 5000 cneumanvcToBs, B TOM Yvcne
250 rocreit ua EBponkl, CLUA, FOro-BocTtodHoii
Aavm, AnoHnn, Kopew, MHpum 1 ctpan Bnvk-
Hero zapybexbs. Meponpustue rnpuenexno
CEpLE3HOE BHWMAaHWE CNEUMANUCTOB W3
LleHTpansHoi Poccun, Ceeepo-3anagHoro
peruoHa, Ypana, lNMoeonxbs, Benopyccun u
YkpamHel. Mo AOmKHOCTHOMY COCTaBy OKONO
35 % rocrei npencTaBnany TEXHU4ECKOE
PYKOBOLOCTEO NpeanpusTvid, 25 % — TexHuye-
ckve cneumanucTsl, 30 % — pykosoouTenm
npeanpuaTKia u ux samecturenn. bonee 80 %
NOCETUTENEN OXapaKTEPV30BAIN CBOIN BUSWUT
Ha BLICTABKY KaK yAa4Hblii 1 NONe3HbiA, y4acT-
HUKW 3KCTIO3MLMKM OTMEYanK BLICOKMIA Mpo-
UEHT HOBbIX AEN0BbIX BCTPEY.

"EuroDISPLAY-2007" crtana semywmm
€BpONeinckMM CMOTPOM CPEACTE BU3yanu-
3auMM AN NPOMBILLAEHHBIX M KOMMEpPHe-
CKMX MPUMEHEHUIA U NMPOOEMOHCTPUpOBana
PacTyLLyi0 MHTerpauMio oTe4YecTBEHHOMN
HAYK1 U NPOMBILLNEHHOCTU B MMPOBOE 3KO-
HOMMW4YECKOE NPOCTPaHCTEO.

CHIP Ter: (495) 221-5015
EXPO  http://display.chipexpo.ru
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MukpopeHTreHomMmeTp —
nPUcCTaBka K MyJ1IbTUMETpPY

n. NOAYLUKHUH, r. Mockea

B npegnaraemMoi BHUMAaHWIO YUTaTeNNed cTaTee ONUcaHa npucras-
Ka K MynsTUMeTpaM nonynspHoW cpegu paguonioburener cepuu
M-830, nozsonswolias M3MepsaTs PagunoakTUBHOE U3NYYEHNEe UHTEH-
cuBHOCTBIO Ao 1600 mkP/u. MokasaHua MyneTUMETPA, BKIIIOYEHHOIO
B pexuMe H3IMepeHus MOCTOSHHOIro HanpsXeHusa Ha npegene
2000 mB, cooTBETCTBYIOT MHTEHCUBHOCTH U3NY4EHUS B MUKPOPEHT-

reHax B 4ac.

xypHane "Papguo” onybnuvkoBaHo

HEMano ONWCaHWIA CamblXx PasHoOOb-
pasHbix NpubopoB, PErvcTPUPYIOWNX W
M3MEPAIOLWMX MHTEHCUBHOCTE WMOHWU3M-
PYIOWErD WM3NY4EHWUS Kak B BUOE 3aKOH-
YeHHbIx ycTpoucTe [1—3], Tak U npucTa-
BOK K paguonpuemHuky [4] v undposomy
mynsTumeTpy [5]. MNocnepHss KOHCTPYK-
ums npeacrasnAet HanbonblwKiA nHTEpPEC,
Tak Kak npefensHo npocta (B Hel Bcero
10 pertaneit, Bknodaa cyetymk leirepa
CBM-21), opHako wWcnonb30BaTL ee

Cxema npwcTaBkum nokasaHa Ha
puc. 1. OcHoBHaa 3apjaqa, KOTOPYIO
NPeacToano pewnTs nNpu paspaboTtke
YCTPOWCTBA, — CHWU3WTb 00 MWHUMYMa
notpebnaemsbliidi UM TOK. 3a ocHoBy Gwin
B3AT MUWKPOMOLLHbIA  paavauuoHHbIR
wHOoukarop [6], B KOTOPOM MCNONL30BaH
3KOHOMMYHBIM Npeobpasosatens Hanps-
XEHUA Onsa nuradua cuetdmka ledrepa,
onucaxHeli B [7]. MNockonbky B 3TOM Npu-
Gope HanpsxeHwe NUTaHus paeHo 5, a B
npegnaraemol npucraeke — scero 3 B,

T1 R2 11 +3B(cTab) X1 'EPNP"
L) - — >
E" 2 C4 68 mKx C7 0,1 MK L --—T
L “iise [ RS L Kewe 14DD1
VD3 510k
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W& = x108 DD11 ¢50,033 mk DD1.2
1 2[5 43 6 4 DD1 K561M1AT
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VD2 oo 10M %638 X2
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= ]
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Puc. 1

MOXHO TONBbKO € UMOPOBLIM MYNETUME-
TPOM, MMEKLUMM QYHKUMIO W3MEPEHMS
4acToThl, & AnA nutaHua Heobxoaum
OTAENbHbIA UCTOYHUK HanpsXxeHuem 9 B,

Mpeanaraemas NPUCTABKA UMEET pPAg
npeuwmMywiecTe. Bo-nepeewix, oHa paccuu-
TaHa Ha paboty ¢ Gonee pacnpocTpaHeH-
HeIMK (M OeleBbiMY) LMDPOBEIMKW MYyNb-
TumeTpamu cepum M-830, He umeowmmmn
¢yHKUuMM yacToTomepa. Bo-eropeix, oHa
NUTAETCA OT MYNLTUMETPE, NPUYEM Anf
aToro He TpebyeTca HUKaKux Nepenenck B
npubope: NPUCTABKY NOAKMIOHAIOT K THe3-
Ay "E PNP” po3aeTkn onsa NpoBepkwn Tpad-
3MCTOPOB, H& KOTOPOE NOAAHO HanpsaxXe-
Hue +3 B (oTHocKMTensHO 06uWero NpoBo-
[a, coeAMHeHHoro ¢ reesnom "COM") ot
BHyTpeHHero crabunuaaropa MWUKpOCXe-
mbt ALLM ICL7106.

MakcumanbHas MHTEHCWMBHOCTL Paavo-
aKTWBHOrO WM3Ny4YeHus, M3Mepaeman npm-
craekoi, — npumepHo 1600 mkP/4. K
coXaneHuto (CKopee, K C4YacTblo), MCNbI-
TaTb YCTPOWCTBO NPW TAKOM YPOBHE M3ny-
YEHWHA HEe yﬂBﬂOCb,

NPULIAOCE 33aHOBO pacCyYUTaTe WMMMYNb-
CHbI TpaHcdopmaTop npeobpasosarens,
BO-MEpBLIX, NOA HOBOE HANPAXEeHWe NuTa-
HWS, BO-BTOPLIX, A5 UMEILWeroca gep-
pUTOBOro MarHutonpoeopa. B c¢BA3wW ¢©
TEM YTO NP U3MEPEHWUK PaAN0aKTUBHOIO
nany4eHua HeT ocobok HeobxoanMoCT B
CONPOBOXAEHUW pPerncTpaumm Yactuu
3BYKOBLIMW LLENYKAMKM, MCKINIOHEHBI reHe-
paTop LWenykoB W Nbe3ouanyyartens.
Kpome TOro, MameHeHbl napameTpbl Bpe-
MA33JaIWWX Lenen, BBeAeHa WHTerpu-
pytowas uens RICB, npeobpasyowias
YWMCNO UMNYNBLCOB 3a HEKOTOPLIA npome-
KYTOK BDEMEHU B HANPSAXKEHWE HA KOHOEH-
catope C8 1, COOTBETCTBEHHO, Ha BXOAE
mynsTumeTpa. Peauctop R10 cnyxur ana
paspsgku koHgeHcatopa C8 nocne ot-
KNKOHEHWUS NpucTaeku ot npubopa.

Ha tpau3ucTope VT1 u TpaHchopma-
Tope T1 cobpaH BnoOKWHr-reHepatop,
BeipabaTbiBalOWMi KOPOTKME WUMMYNBECH
ANUTENLHOCTBEIO okono 10 MKC € 4acToTomn
MOBTOPEHWA HECKONbKO repu. Yepes
nvoasn VD1, VD2 oHKW 3apsaxaloT KOHOEH-

carop C1, koTopbii HaKTUHECKU CIYXKT
WCTOMHMKOM MNUTAHWMA [ONA  CHETHMKA
leiirepa BD1, Tak kak B naysax mexagy
MOMEHTaMW permcTpaumM pagnoakTus-
HbIX 4aCTWUL TOK Yepe3 CHETYMK HE TEe4eT.
Buibop avopos KO 102A obycnoBneH ux
secbma maneim (0,1 mkA) oGpaTHbIM
TokOM. OpHako MX MakcumanbHO gony-
cTumoe obpaTHoe HanpaXeHwe BCero
250 B, a amnnuTyna umnynbcos Ha ob-
moTtke | TpaHcdopmaropa T1 pocturaer
400 B, noaTtomy npUMeHeHbl Osa Avoaa,
COeOWHEHHBIX NOCNeNoBaTENbHO.

BnokuHr-reHepatop nonyd4aet nurta-
Hue yepe3 ounsTp R2C4. B momeHT dop-
MUWPOBAHMA UMMNYNbCa HEOBXOOAMMBIA TOK
yepes OTKPbLITLIA TPAH3UCTOP U 0BMOTKY
Il TpaHcpopmatopa T1 obecneunsaer
koHgeHcatop C4 poBonbHo Gonbliown
EMKOCTH.

Ans noBsllWEHWA 3KOHOMWMYHOCTH
6nokuHr-reHepartopa naysy Mexay
vMmnynbcamu GopMupyeT He COGCTBEH-
Han Bpemsasapaouwas uens R3C2, ss-
NAWAACH OCHOBHBLIM 3HepronoTpebu-
Tenem [6], a ogHoBMOpaTop, cobpaHHbI
Ha anemedtax DD1.1, DD1.2. Onu-
TENbLHOCTL Nay3bl MeXay ero uMnynbca-
MK 3apaet uens R7C5. 31o Bpema Bbibu-
paloT Takum, 4T0Obl HanpaxeHwe Ha
Bhixoge npeobpasosartens Goino 6MM3K0
K HanbonblweMy 3HAYEHMI0 HAMNPFXEHNS
Ha NNaTo CHETHOW xapakTEPUCTUKK CHET-
yuka leirepa Npy GOHOBOM MHTEHCUBHO-
CTU N3NYHEeHUs.

B momeHT, korga cuyetymk lewrepa
BD1 peructpupyeT o4epenHyto pagmoak-
TUBHYIO 4YacTuily, oaHoBubpartop, cob-
paHHblit Ha 3anemeHtax DD1.3, DD1.4,
dopmMupyeT Ha Beixoae (BeiBog 10 DD1.4)
MMNYNbC HM3KOTO YPOBHA ANUTENbHO-
CTbIO NpuMMepHo 18 mc, onpepensemon
nocToaHHOM BpemeHn uenu RBC6. Ecnun
3TOT WMMNYNbC NOABNAETCHA B nNayae,
chopmMMpoOBaHHON oAHOBMOPATOpoOM Ha
anemeHTax DD1.1, DD1.2, To oHa yMeHb-
waeTca Ha ONMTeNBHOCTL MMnynsca. Ha
npaeom (No CXEME) BeIBOOE DPE3ncTopa
R3 BO3HUMKaEeT BLICOKWIA ypoBEHbL, a8 Bno-
KWMHr-reHeparop 3a 310 Bpems Bbipaba-
TeiBaeT "BHEOYEPEAHON" UMNYNLC, KOTO-
puivi 3apaxaeTt koHneHcatop C1. Tak coa-
naetrca obpatHas CBf3b, KOTOpas nog-
OEPXMBAET HaNPAXEHWE MUTAHWA CHET-
yuka lelrepa NpakTUYeckn HEM3MEHHbLIM
He3aBuUCMMO OT CKOpPOCTM CHeTa.
KoHe4yHo, C pOCTOM WHTEHCWMBHOCTM
pPaguoakTUBHOIO M3NY4EHWUA U, COOTBET-
CTBEHHO, CKOpOCTWM cyeTa noTpeb-
NAEMbIA NPUCTABKON TOK YBENWYNBAETCH,
04HaKO NPV ecTeCTBEHHOM pagvauvoH-
HOM ¢oHe, NnpuMepHo paBHoMm 15 MkP /4
[3], oH He npeBbiwaeT 25 MKA,

B MOMEHT perncTpauumn pagvoakTvs-
HOW YacTuubl Ha Beixoae anemeHta DD1.3
GOPMUPYETCH UMNYNBLC BLICOKOTO YPOBHA
TOW Xe camoi AnuTenbHoCTeio 18 Mc.
Yepes auvon VD5 1 pe3aucTuBHLIN Aenu-
Tenb, COCTOALWMIA M3 peancTopa R9 un coe-
AWHEeHHbIX napannensHo R10 1 BxopHOro
COMPOTUBNEHWSA MYNETMMETPA B PEXUME
W3MEPEHUA MOCTOAHHOINO HANPAXEHWA Ha
npenene 2000 MB, aToT UMNYNLC 3apAXa-
et koHgeHcaTop CB, ¢ KOTOpOoro Hanpsxe-
HWE MOCTYNAaeT Ha BXOA4 MYNbTUMETPA.
Mockoneky amMnanTyaa M LIMTENBHOCTb
MMNYNLCOB NOCTOAHHLI, HANpPsXeHWe Ha
KOHAEHCATOPE MPONoOpLUWOHanbHO 4acTo-
Te ux NOSBMEHWA, KOTOpas, B CBOIO O4e-



KM KoHpeHcatopa C8 noBonbHO
Benvka (okono 50 c), MoxeT BO3-
HWKHYTb Heyao6CcTBO B nonb3oBa-
HUKU NpUcTaeskon. Hanpumep, ecnmn
06HapYXeH NOKANbHLIA WMCTOYHUK
PaavoaKkTUBHOTO N3NYYEHWUS BLICO-
KOW MHTEHCMBHOCTK, Npubop noka-
JKET ero ypoBeHb, HO No Mepe, cka-
KEM, YOANEHUA OT Hero NnokKasaHus
ByoyT ymeHbLaTECA BECLHMA ME-
newHo. [ns nopoGHBIX Chyyaes
npeaycMmotpeHa kHonka SB1.

Haxag Ha Hee, 3aMbIKaloT KOHOEH-

Puc. 3

catop C8 v oBHynsoT nokaszaHus
npubopa.

MNpuctaeka cobpaHa Ha nnate
(pMc. 2), W3roTOBNEHHOW K3
OOHOCTOPOHHE (ONbIrMPOBaAHHOMD
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2 mM. Bece peauncTopsl, kpome R7,
R10 (uMnopTHbIE ananoru oTte-
yecTeeHHblx C2-33), — MIIT,; koH-
@ nercatop C1 — cmopgaHoit K31-

% CTEKNOTEKCTONUTAa TONWMHON

11-3, C3— kepamuyeckuin KO-2;
C2, C4 v C8 — okcugHbie coo-
TBeTcTBEHHO K53-1A, K53-1 u
K50-16, octansHbie — KM wunm
aHanoruyHbIe KeEpaMu4eckme Hu3-
KOBONbTHblE. Anogb VD3—VD5 —
nofble MMNyNbCHBIE, HanNpUMmep,

penb, NPONOPUNOHaNbHa WHTEHCUBHOCTU
pPaguoakTMBHOIO many4eHws. Mapamerpsl
VHTErpupylowein uenu nopobpaHel Tak,
4T06bl CKOPOCTh PA3PAAKKM KOHOEHcaTopa
C8 3a Bpems naysbl Mexay MMNynscamu
Obina Hesenuka, ApYrumMu cnosamu, 4Tobel
noKasaHva My/bTUMETPa NpY MUHUMab-
HOW WHTEHCMBHOCTW PagMOaKTUBHOTO
n3ny4yeHus (ecTEeCTBEHHOM paanaumnoH-
HOM pOHE) He uaMeHsaNncL Bonee 4em Ha
OfHy-ABE eAuHWUbLI MNagwero paspsga.
MNockonbky NOCTORHHAA BPEMEHW paspag-

cepuin KO521, KO522. KHonka

SB1 — nwbas muHuartiopHas w3

rpynnsl TS-A1PS-130—TS-ABPS-

130 (OHW pasnuMualTCA TONBKO
ONMHOW Tonkatens). [ns MUKpPOCXEeMbI
K561J1A7 xenarenbHoO Ha nnare ycraHo-
BWUTbL 14-KOHTaKTHyl0 nadens. LWTeipm
pasvemoB X1—X3, ¢ NOMOLLBIO KOTOPbIX
NPUCTaBKY NOAKNIOYAKOT K COOTBETCTBYHO-
LWWM rHe3aam MynsTUMeTpa, BCTaBNsioT B
npegHa3Ha4YeHHble ANA HUX OTEEPCTUA B
nnare W NPUNavBaloT K MeyYarHelM npo-
BogHWKaM. [lnnHa BLICTYNAOWMX KOHUOB
wreipein gomxkHa BeiTe fOCTATONHOK ONs
ofecneyeHns HapexXHoro KOHTakTa ©
rHesgamu MynsTMMeTpa.

Marnutonposon  TpaHcdopmaTopa
GnoKWHr-reHeparopa — KONbUEBOoN TUNo-
pasmepa K17,5x8,2x5 wu3 deppwura
2000HM. OcTpble KpPOMKWM  KOnbua
CKPYrNsioT Haxaa4Hoi Bymaroi, a aatem
ero 06mMaTbLIBal0T OAHUM CNOeM NEeHThH U3
M30NAUMOHHOrO marepuana, Hanpumep,
nonuatuneHa wnn ¢roponnacra. MNepeoit
HamarbiBaloT 06moTky | (850 BuTkOB NpO-
sona N3B-2 0,08), paBHOMepHO pacnpe-
[ENsAs BUTKW MO BCe OKpyxHocTW. [ng
MOBbLILLEHWA 3INEKTPONPOYHOCTU ee npo-
nuTeIBatoT kneem B@P-6, 1 korpa oH BeICOX-
HeT, 0BMaTLIBaIOT CAOEM NONUITUNEHOBOW
wnu ¢ToponnactToBoi nexTul. Ans obmo-
TOK Il m il (cooTBETCTBEH-
HO 5 1 6 BUTKOB) MCMOSb-
3yioT nposog MN3JILWO
0,21, Takxe paBHOMEPHO
pacnpenenss uMx BWUTKW
no konbuy. [0TOBLIN TPaH-
chopmMaTop M30NUPYIOT
cnoem  M30NALUMOHHOMN
NEHTBl U C MNOMOLULIO
BWHTA C NOTAIHOK ronoe-
KOW, Lanbsl u3 muaons-
UMOHHOIO  Martepwana
(reTuHakc, TEKCTONMT) K
ravikm 3akpennsiot Ha
nnarte. Yrobul He noepe-
AuTe 0BMOTKKM, Mexay
TpaHchopmaTtopoMm  u
nnarol u tTpaHcdgopma-
TOpoMm W warbon nome-
WAalT NpoKnagku w3

TOHKOM (1...1,5 mm)
pesnHbl KWW  Opyroro
3NacTUHHOrO  M30N#-

LMOHHOro Marepwana.

CueTuuk leiirepa BD1
33KPENNAOT HA HEKOTO-
poM  paccTosHWM  OT
nnarel (HaQ KOHOeHCaTo-~
pom C4, omopamu VD1,
VD2 v peauctopom R1) ¢
noMouLbi0  aAepxartenen
(puc. 3), COrHyTbIX M3
3aroToBOK kpecToobpas-
HOM (POPMBbI, Bbipe3aHHbIX M3 NMCTOBOrO
NpyXuHsLLEero cnnasa (BpoH3bl, NnaTyHu)
TonwmHon 0,4...0,5 mm. BHewHuin Bun
O[HOro U3 BapMaHTOB YCTPOWCTBA, COCThI-
KOBAHHOINO C MYNsTUMETPOM, NpeacTtas-
neH Ha puc. 4. B HanaxueaHuW NpucTaska
HE HyXOaeTcs.
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COMNMPOTUBJIEHUM

A. MEXXJTYMSIH, r. Mocksa

B npodeccuoHanbHoi M pagmnomoburensckoi nNpaKkTuke npuxo-
AWTCA BCTPEYHarsCs C HeoOXoAUMMOCTLIO U3MEepeHUa YabTpamManoro
conpoTuBneHusa. B crarbe paccka3biBaeTcs O BO3HMKAOWMUX Mpu
arom npobnemax u criocobax ux peLwieHus.

Kqucrry 3agay, TPebylolwmx naMepeHus
% conpoTuBneHuiA ennots 0o 1 MOM C 3a-
[aHHOI TOYHOCTBLIO, OTHOCHTCH, HanpyMmep,
WM3roTOBNEHWE LUYHTOE (B TOM 4MCNe v ANA
uameputeneHblx npubopos), u3MepeHue
NEPEXOOHOI0  CONPOTUBAEHWA KOHTAKTOB
pene, nepekmodareneil 1 T.n. AHanorvyHas
3afaya BO3HMKAET M npu HeobXoaMMOocTH
oThopa MOLLHBIX MONEsbiX TPaH3WCTOPOB MO
KPUTEPUIO CONPOTUBNEHUA OTKPLITOro KaHana,
NOCKONLKY Y COBPEMEHHLIX TPAH3WCTOPOB 3T0
3HAYEHWE [OXOOMNT [10 HECKONILKUX MATUTOM.
B wwupoko pacnpocTpaHeHHbIX MeTonax
WM3MEPEHWA NOCNEAOBATENBHO C M3MEPAEMbIM
conpotveneHem R, HeM3BexHO BKNIOYEHO
napasutHoe conpotusneHwe R, o6pa3osaH-
HOE COEAMHWUTENBHBIMK NPOBOAAMM, NEPEX0A-
HbIM COMPOTUBAEHWEM BXOOHLIX KNEMM WK
rHe3f, KOHTaKTHBIX Nepeknoyareneil u 1. n.
Conpotvenexne R, 06bI4HO HAXOOMTCA B npe-
Aenax 0,4...0,1 OMm; KOHKPETHOE Ero 3HaveHve
33BUCUT OT PRAA NPWUYKMH, B TOM YKCNE 1 TUNa
npuBopa. Hanpumep, B uMdpPOBbLIX MYyNETW-

. MeTpax C aBTOMaTu4eCKuM nepexnoHeHuem

npenena M3MepeHUiA OHO MEHBLLE, YeM Y Npu-
GOpOB C KOHTAKTHBIMK MEPEKTIOYATENSMU.
MamepuTs conpoTueneHue R, npenensHo npo-
CTO — [AOCTATOHHO YCTAHOBUTB HVDKHMWIA npe-
Oen W3MEPEHWA OMMETPA U 3aMKHYTh LYTTHI.
Takue U3mepeHVa ABNSIOTCA TAKKE NPOBEPKOA
COCTOSIHMA KOHTAKTOB, KOTOPYIO Lenecoob-
pazHo NEpUMOAMHECK MPOBOAMTL, OCOBEHHO
ANS MyNBTUMETPOB C raneTHbIMKU Nepekstioya-
Tensimu. MNpy xopoLlemM COCTOSHUM KOHTAKTOB
CONPOTMBNEHME HE [AOMKHO NPEeBLILATH
BblLLEYKa3aHHOMo 3HaqeHus 0,4 Om, npwy 6onb-
wem — npubop cneayer pazobpartb 1 Noyum-
CTUTL KOHTaKTbl. [Ins MOny4YeHWs HagexHbIX
pe3ynsTaTtoB M3MEpPEHUA CnemyeT NpoBECTH
HECKOMbKO pa3, NoCne KaX[0ro Nposopa3mean
NEPEKIOHATENL M0 KPYTY.

Beuay Toro 4to conpotueneHue R, Bknio-
YeHo nocnegoeatentsHo ¢ R,, oMmeTp name-
pReT ux cymMmmapHoe 3Haderune. KoHeuHo, ans
6onbwKx 3HAYEHWA CONPOTMBAEHWS 3Ta
owmbka HEBENWKA W 8 HE YYUTHIRAIOT. MHave
06CTOUT OEN0 NPY U3MEPEHUM MaNbiX 3HaYe-
HWiA. HECNOXHO 3aMeTuTh, YTO AN 3HAYEeHWIA
R,, couamepumbix C conpoTtueneHuem R,
M3MEPEHWE B NPUHLMNE ELLe BO3MOXHO, XOTS
O TOYHOCTWU FOBOPUTL YXE HE MPUXOOUTCA.
Apyrvmu cnoeamu, UMEHHO 3HadveHve R,
ABNAETCSH OCHOBHLIM (akTOpoM, OrpaHuyu-
BaAIOLWIM NPenen u3MepeHns CoNnPOTUBNEHWA
"CHM3Y", ¥ NO3TOMY B LUMPOKO pacnpocrpa-
HEHHBIX LMPPOBBIX MYNBETUMETPAX HUXHWIA
npepnen uamepeHua pased 200 OM, yTo cooT-
BETCTBYET LIEHE EOMHULILI MITaaLero paspa-
pa 0,1 Om. Oina npubopos, umewowwmx AL
4'/, paspaga, LeHa eqyHLBLI MNaaLwero pas-
papa cocraenget 0,01 OM, noaTomy B Takux
uMdPOBLIX MYNETMETPaX HEPEOKO eCTb BO3-
MOXHOCTE Y4ECTb B MOKasaHuax BAUAHWE
CONPOTUENEHWS NOABOAALLMX NPOBOKOB

13 U3NOXEHHOrO NOHATHO, Y4TO ANA U3Me-
PEHMA YNBTPAManoro conpoTuBNeHus Heob-
XOOAMM M3MEPWTENL C HYNEBLIM 3HAYEHUEM

R, TexHw4ecku, KOHEYHO, BO3MOXHO cO303-
Hue npubopa ¢ BecbMa MansiM aHaseHuem R,
OQHAKO NONHOCTBIO MCKIIYUTL ero Hepeasb-
HO — 3aKOHbI (PM3NUKK HE NO3BONAIOT.

370 peicTBUTENEHO Tak AN 0BbI4HbIX, NPU-
MEHAEMBIX B 8HaNOroBbIX U UM(POBLIX OMMET-
pax, METOA0B U3MEPEHWs CONPOTUBNEHWA. TeM
He MeHee 3Ta 3aa4a AABHO YCNELUHO peLueHa B
Bonee cnoxHuix npubopax ansa m3aMepeHus
MarnbiX 3Ha4YEeHWA COMPOTWMBNEHWA METOAOM
amnepmeTpa w  mMunaueonsTMetpa  [1].
MoaoBHLIA METON MCNOMNB3YIOT 1 B reoduamnye-
CKUX MCCNEeAOBaHUSX, rOe aHanorMyHLie npo-

Gnembl BOSHWKAIOT NPY MBMEPEHUM 3NEKTPOCO-
MPOTHMENEHWA 3eMHBIX rnopog. KoHeuHo, conpo-
TVBNEHUA 3EMHBIX NOPOA, HEe ABASIOTCH yNbTpa-
ManbiMi 1 B 38BMCUMOCTW OT BUOA NOPOL M MX
COCTORHUA (Cyxve, BnaXHeIe, Tanke, Mepanbie
W T. N.) MEHAIOTCA B CaMbIX LUMPOKMX NPENENaX,
HO CyTb NpoGnemsbl Takasi e — WCKIIoYUTL
BAMAHWE NEPEXOAHONO CONpPoTUBENEHUR. B reo-
dwmanke — 3TO ConpoTvBneHue 3abWTebix B
3EMIMO U3MEDPUTENBHBIX ANEKTPOOO0B, HO KOH-
KPETHaA MpWYMHa MOABNEHWA NEePEeXOOHbIX
CONPOTHBNEHWIA U MOPAOOK WMX 3HaYEHWIA He
FABNAIOTCA CYTh BaXKHBIMW. BaxHo nuwwk 10, 410
HeoBX0OMMO W3MEPUTE COMPOTUBAEHWE B
YCNOBUAX, KOMA NEPEX0AHLIE CONPOTUBNEHNSA
COM3MEPMMBI UMK AaXe NPeBLILLAIoT (MHoraa
[axe 3HaumTensHo) namepsemoe. Metop, no-
3BONAIOLLMIA NOMHOCTLIO UCKIIONUTL BAMSHWE
NepexofHbLIX CONPOTUBEHWIA, NOMYHUN Ha3Ba-
HWe "Metopa ueTtwlipex 3oHao8”. Hackonbko
BaXEH 3TOT MeTon B reodusmke, MOXHO
CyaMTh XOTH Bbl MO TOMY, YTO HA HEM OCHOBaHa
BCH 3N1eKTpopa3BenKka, B TOM YMCne 1 BepTu-
KansHoe aNekTpo3oHauposaHve (B33).

CyTb MeToaa MOXHO BblipasuTb Cnenyio-
wewn dpason: "ecnn n3basuTbCA OT NapasuT-
HOro COMPOTUBNEHWMA HEBO3MOXHO, TO Cnefay-
T UCKMIoYWTE ero BnusaHue”. ManoxenHoe
MORACHAETCH PUCYHKOM. Yepes uamepsemoe
conpoTveneHue R, NponyckaioT Tok, perynu-
pyemMelid BannacTHeIM pesncTopomM R; 1 KOHT-
ponupyemelid amnepmetpom PA1. MapeHwe
HanpsxeHwa Ha R, U3MEPSIOT MUNNWMBONLT-
meTpom PV1. OBparture BHUMaHwe — BOJMLT-
METP NOAKMOYEH HENOCPeacTeeHHo K R,, no-
aTomy BnuAHKe R, NONHOCTLIO MCKNIOYEEeTCS.
MNpwu atom, npaspa, NosBNARETCA NapasvTHoe
conpoTtvenexswe R, B uenu BOnsTMETPA,
06pa3yemoe KOHTaKTHLIM CONPOTUBIIEHUEM B
TOYKaxX NOAKII0YEHWS BONBTMETPA (Ha pyCYyH-
KE rnokKasaHbl CTRENKamu) 1 CONPOTUBNEHUEM
COEOMHWUTENbHLIX MPOBOAOE BONMLTMETPA.
OpHako snvsHue R, NpeHebpexuMo Mano v

€ro MOXHO He Y4MTLIBaTh, NOCKOMbKY YCNOBUe
R, = R., (rope R, — BxOpHOE CONPOTUBNEHWE
BONMLTMETPA) BLINONHAETCA MPaKTUYECKK
gecerna. JeicTeurensHo, MUHUMAaNBHOe 3Ha-
YEHWE BXOOHOIO CONPOTUBNEHWUA MYNETUMET-
pa y cambix NPOCTBIX MOAENeid COCTaBnAeT
1 MOmMm, a 3xHaveHwe R, 3aBe0oMo MeHblue
1 kOm. 3HaveHme R, namepsiemoro conpo-
TMBNEHWA BLIYMCNAIOT MO W3BECTHOM NpPO-
creiwein hopmyne R,= U/

BriGop TOKa B M3MEPWTENLHOW LENM OCY-
LLECTBNAIOT MCXOOA 13 TPeGOBaHMIA K TONHOCTU
Mamepenmsa conpotvenedus. Moayne (abco-
TIOTHOE 3Ha4YeHWe) OTHOCWTENBHOW MorpeLu-
HOCTW WM3MEPEHWA COMPOTUBIEHUA FBNAETCH
CYMMOA MOOYNEN OTHOCUTENEHBIX NOMPELIHO-
CTell M3MEPEHWA TOKA W HanpsbkeHws. [ns
NMPOCTOTH (MKW NPOCTO ANA ONPEeAENeHHOCTU B
Hadane pacyera) pazfenvM aTy NnorpeLuHocTs
NOPOBHY AR TOKA W HanpsokeHus. Hanpuwvep,
ecnu Tpebyemas MorpelHocTs UaMepeHus
conpoTuenerus He Gonee 2 %, To oS ToKa K
HaNPSLKEHWUS CRenyeT NPUMEHSTL NpUBopL! He
xyxe knacca 1,5. LUudpossie MynsTUMETPEI B
6GonblMHCTBE cny4aes obecneynBaoT Heob-
XOOMMYIO TOHHOCTE M3MEPEHWRA TOKA, W C 3TUM
npobnem 06bMHO He BO3HMKaeT. Heckonsko
cnoxHee 06CTOUT [eno C MBMEPEHMEM Hanps-
xeHws. NokaxeM 310 Ha NpUMEpE M3MepPeHUs
conpotuenedus 1 MOm. MNpu Toke 0,1 A napge-
Hue HanpskeHws coctasut 0,1 mMB, 4to ang
npwbopos ¢ AL 3'/; paspapa Ha npenene
200 MB cOQTBETCTBYET EOMHWLE MNALLLIETO
paspRaa v U3AMepeHne HEBO3MOXHO. INpwn Toke
1 A uaMepeH1e BO3MOXHO, XOTS 1 C 3aMETHO
norpewHocTbio. KoHeyHo, nonHblidi pacuer
MOrpeLlHOCTH U3MEPEHUA BO3MOXHO NpoBec-
TV NULLL AN KOHKPETHOIO CAY4an C KOHKpeT-
HbiMKU NpubBopamu, U B CTaTbe NPUBEAEHBI
N OBLLME NPUHLMNEI €€ ONPeaeneHus.

Bbrmcnenme norpeLHocT MamepeHus Ans
MHOTVX MOXET NOKA3aTHCA CIMLLKOM CNOXHBIM
wnn aaxe s006LUE HeHyXHbIM. MNo3ToMy CTOMUT
HaNOMHWTL CTAPYI0 CTUHY — WM3MEPEHWE, TO4-
HOCTb KOTOPOr0 HEM3BeCTHa, DecCMbICNEHHO.
Jpyrvmi cnoBamu, €cnv Henb3s onpeaeniTs
(1 x0TR Bl OLEHUTE) TOHHOCTL M3MEPEHUR, TO
HET CMLICTA TPATUTL BPEMSA M CWIbI Ha €70 NPo-
senerve. K atomy ewe mMoxHo nobasute TOT
nesansHBI GakT, 4T NPaKTUHECKW BCE Haxoas-
LMecs ceitvac B SKCyaraumm uaMepuTent-
Hble NpWBops! He aTTecToBaHbl (He NpPoLNK
METPONOMMHECKOI NOBEPKW), NO3TOMY peanb-
HaA TOYHOCTL WX HEM3BECTHA W OCTAETCA MLLb

NMPUBEAEHHBIM B NMacropTe AaHHLIM,

KoHeuyHo, “3MepeHMe METOOOM 4YEThIpex
30HA0B CYLLECTBEHHO CNOXHEE, HeM OObNHBLIM
OMMETPOM — HEoBX0oMMb! 0Ba U3MEPUTENL-
HbIX Mpubopa, CTOYHWK MUTaHWA W OONONHA-
TeNbHbIA NEPEMEHHLI PE3UCTOP; O U Camo
npoeeneHre nsmepeHws Tpebyer Bonslue Bpe-
MeHW. K ToMYy e eLLe HyXHbl HEKOTODbIE pacHe-
Thl. HO nocKoneky rMpm 3TOM NPUMEHAETCA CTaH-
0apTHas U3MepuUTensHan annaparypa, a NpoBo-
OUTb TakWe M3MEPEHWUA NPUXOAMTCA HEe CnuLu-
KOM YacTO, C 3TUM BrOMHE MOXHO CMUPUTLCS.

Heckoneko nMpole aToT METOA MOXHO
peanu3oearth paavoniobutensm npyu uamepe-
HWAX ManbIX CONPOTUBNEHMIA U C OOHUM MWN-
NMBONETMETPOM, WCMONL3YA WMCTOMHUK CTa-
6UnLHOrO TOKa ¢ 00pa3sLUOBLIM PE3UCTOPOM,
KaK 3To NPEANIOXEHO CAeNaTh B MUWITMOMME-
Tpe, ONMCcaHHoM B [2].
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McnbiTaTenb KOMNbIOTEPHbIX B o9

A. AYBPOBEHKO, r. Cankr-lletepbypr

Hanueii npubop npegHasHaveH Ans nposepku paborocrnocobHo-
cTH 6/IOKOB NUTaHWUA KOMMNBIOTEDPOB U NpeAcTaBnseT coboi KOMNIexkr
Harpy304YHbBIX PE3NCTOPOE 018 BCEX BbiIXoQosB 6noka co ceerognon-
HBIMKY MHOMKATOPpaMnU Hanu4yusa Hanpsa)xXxeHus, KOHTaKTamm gnsa nog-
K/IIOYEHNS M3MepuTensHblIx npubopoB. lpegycMOTpeHbl HMUTaToOP
MMIYALCHOM Harpy3Kku M y3en ynpasnaeHus BKaoYeHnem 6noka.

HCnbrraTenb obecne4ynBaeT Harpysky
Ka¥Joro BbiXoAa NpPOBEPSEMOro
Bnoka TOKOM, paBHbeIM MPUBNNM3UTENBHO
10 % maxkcumyma, AoNyCTUMOro Ang Ham-
6onee pacnpocTpaHeHHbIX B ObITOBLIX KOM-
nbioTepax Gnokoe nuTaHuA. Kpome Toro,
MMEeTCA BO3MOXHOCTbE OONONHWUTENLHON
Harpy3ku Beixoaa +12 B umnynscamm Toka,
crnegyiowmmMm ¢ yacTtoToi okono 90 My, 31o
umuTupyet pabory npuBoga KECTKOro
OWCKAa W APYr1X Y30B KOMMNbIOTEPa C nepe-
MEHHOI NOTPebnAemMoit MOLLHOCTLIO.

‘nexypHoe” HanpsxeHue +5 B, 0 4em
curHanuampyer ceetoguop HL1. Takoi
610K [0MKEH BKIKHUTECA NONHOCTLIO NPU
HaxaTum Ha kHonky SB3. lMNMosswBweecs
nocne aTtoro B uenu "Power Good" Hanps-
XeHwe oTKpoeT TpaHaucTop VT 1, noatomy
6nok npoponxut paboTtaTte U Nocne oTny-
CKaHWA KHOMKW. YTOBbI BLIKNIOHUTL €ro,
noTpebyeTca HaxaTb Ha kHonky SB1. Ee
KOHTaKThl 3alyHTUPYIOT 3MUTTEPHBINA
nepexop TpaHaucTopa VT 1, v oH 3akpoer-
CH. Pa30MKHYB LieNb BKAKO4EHUA Bnoka
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Cxema wcnbiTaTens nokasaHa Ha H\j)KHO 3aMeTTh, 4TO obBblvHOE Hanps-

puc. 1. Ecnv npoeepsietca 6nok ¢opm-
dakTopa ATX, ero OCHOBHOWM BbIXOAHOMN
pas3bem COeOuWHAIOT C pasbemom XP1
ucnoiTatens. Pazbem XP2 npegHasHavyeH
ANA yCTapeBlWwWx Ha cerogHs 6nokos
nutadusa dopmdpakrTopa AT. K koHTakTam
XT1 (06wwmin) n XT2—XT8 MOXHO NOaKo-
Y1UTh OOWH WKW HECKONbKO BONLTMETPOB
nnbo exon ocumnnorpada.

Y106l 6Gnok nutanua AT 3apabortan,
[OCTATOYHO BKIOHYWUTL €70 B CETh. A BOT Y
6noka ATX npu aTom NOSBUTCA NWLUb

xeHve B uenu "Power Good” goctatoyHo
Nuwe ana cnaboro cBeYeHWs ceeToamona
HL2. Ero noBblleHHas ApKOCTL Byaer
CBMOETENLCTBOBATE O HEWCNPaBHOCTH
6noka WnKu © TOM, 4TO OH MOCTPOEH MO
HEeCTaHOapTHOM CXEME.

Ha mukpocxeme DD1 w TpaHawcTope
VT2 nocTpoeH MMUATATOP WUMNYAbCHOW
Harpyskm uenu +12 B. O6kI4HO aToT y3en
BKINIOYAIOT KPaTKOBPEMEHHO, HaXae Ha
kHonky SB2. OgHako npu HeoGxoaMMocTH
MOXHO 8ro BKKOYNTL MOCTOAHHO, YCTaHo-
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OTKNIOYUTL, CHAB Nepembidky S2.

Pasbem XP3 npenHasHayeH ons nurta-
HWS BEHTUNATOPA, KOTOPLIA MOXET noTpe-
6oeaTtecs ons obayea Harpy304HLIX pean-
CTOPOB Npu NpogonxutensHoil pabote c
ucnbiTarenem.

MevaTHaa nnata npwbopa wsobpaxe-
Ha Ha puc. 2. TpanaucTop VT2 3akpen-

30x30 mm. Cnenyetr umeTs B BUAY, 4TO
nnata paccuutaHa Ha yCTaHOBKY KHOMOK C
OBYMSA BbIBOAAMW OT KaXXAOro KOHTakTa,
npu4emM ofHa u3 nap (npaeas COrNacHo
puc. 2) COeOMHEHHLIX BLIBOAOB KHOMKW
SB3 cnyxuT nepembiykoi Mexay nedyar-
HbiMW NpoBogHukamu. MNMpu ucnone3osa-
HUX KHOMOK APYrOW KOHCTPYKUWKA 3Ty

cneynansHo.
e Orpa.qmnu daiin newaTHoi nnars!
| mcneirarens B gopmare Sprint Layout 4.0 ume-
| ercA Ha Hawem FTP-cepsepe no aapecy <ftp://
| ftp.radio.ru/pub/2007/10/tstpwpc.zip>.

Penaxtop — A. Jonrwid, rpaghuka — A. Jonrmid



MporpammaTtop ansa PIC, AVR
M MUKPOCXEM NamMsaTm

C. MAKAPEL, r. Kues, YkpauHa

CToMMOCTE NPOrpaMMaropos

NPpOMbBILLNTEHHOro M3roToBlneHNs

BpA4 NM npuemMnemMma [nsa pagvoniobureneid, He 3aHUMAaIOLNXCS
CepuiiHbIM MPON3BOLACTBOM MUKPOKOHTPOMNEPHLIX YCTPOWCTE.
ABTOp Npegnaraemoli CTaTeyM He CTan NPUobpeTars NPOMBILUAEHHbIA
nporpaMmarop, a caenan cob6CTBeHHbIN, N0 ero MHeHWIo, yaoBne-
TBOPSIOWMNI BCEM NpeabaBAsSeMbIM K TaKOMy yCcTpoicTey Tpebosa-
HUAM ¥ cnocobHblfi paboraTe Nog ynpaBneHUEM HECKONbKUX nony-
NApHLIX cpenu paguomobureneii nporpamm.

Hpemaraeuuﬁ nporpammatop pabo-
TaeTt nog ynpasneHnem nporpammbi
PonyProg [1], pacnpocTpaHsiemoit Gec-
nnaTtHo. Ecnu orpaHnynTecs NporpamMmmn-
poeaHnem MK PIC 1 mukpocxem namaTi,
MOXHO BOCMNONbL30BATLCHA TakXe npo-
rpammamm IC-Prog105 [2] w WinPicB00
[3], pacnpocTpaHseMelMM Ha Tex Xxe
YCMOBUAX.

MporpamMmupoeaHuve 18-BoiBOAHBIX MK
PIC n 20-BuiBogHBIX AVR npoussoautcs
6ea kakux-nubo kommyTauwmia. [ocTta-
ToqHO ycTaHoBuTe MK B npegHasHaveH-
HYIO NS HEro NaHens 1 BelbpaTs ero Tun B
MEHIKD MCNonk3yemoin nporpammset. OT
yCTaHOBKWM nadHenein ons scex MK atmx
CEeMENCTR aBTop CO3HaTensHO OTKa3ancs,
Tak kak B MOBWTENbCKOW NPakTUKe OHW
MCNoNL3YIoTCA o4eHb peako. Mpu Heobxo-
AMMOCTW HYXKHBIE NaHenM MOXHO yCTaHo-
BWUTb OOMNONHWUTENBHO WAKW NOAKNINYATH
Tpebylowmecs ons NporpaMmmupoBaHns
esiBogsl MK kK npegycMoTpeHHoMY B Npo-

rpaMmMaTope paskemy. 3TOT Xe pasbem
WCMNOSL3YETCA NPWU BHYTPUCXEMHOM NpO-
rpamMmMnpoBaHUK.

Kpome MK, ycTtpoicTBo no3sonser
nporpaMMMpoBaTe MUKPOCXEMBEI NaMATH
C nocnegosaTentHbeIM  WHTEpPQEncomMm,
MMEIOLLMECH B MEHIO MCMONb3YEeMbIX NMpo-
rpamm. Ona nonoBHelx MWUKPOCXEM C
uHTepdeiicom I°C 8 nporpammarope npe-
AycMOTpEeHa naHensb.

Jo Hasana npouecca nporpaMmmupo-
BaHWA W NO €ro 3aBepLieHn HanpskeHue
MATAHWA MNPOrpamMMUpPyeMOoi MUKpOCXe-
Mbl OTK/IIOYEHO, 4TO AAeT BO3MOXHOCTb
6e30nacHO YCTAHOBWUTE MUWKPOCXEMY B
naHens, a 3aTem U3BNeyL ee.

Mpexne vyem paccmatpusats paboty
nporpamMmartopa noppobHo, BCNOMHWUM
HeKoTopble 0CO6EHHOCTV NMPorpaMMUpo-
BaHus MK cemeiicts PIC n AVR. Homepa
ynoMmuHaemelx panee soiBogoe MK pas-
NUYHBIX TUMOB MOXHO HalTK B TEXHU4YEe-
CKOW OOKYMEHTALWKN.

Y1066l NEPEBECTH B PEXUM NpOrpam-
mupoeaHus MK cemelictsa PIC, Tpebyet-
€A nopatk Ha ero Beisog MCLR Hanpsixe-
Hue +12...14 B. O6meH nHdopmaumein ¢
YCTPOWCTEBOM, YNpasnsiowmmM nporpam-
MUPOBaHWEM, NPOUCXOOUT Yepes AByHa-
npasnedHblin Boisog DATA. CUHXPOHW-
avpylowme obMeH MMNYNLECH NOCTYNaloT
Ha suiBog CLOCK.

MK cemerictBa AVR nOBbILEHHOrO
HanpskeHus He Tpebytor. OHW nepexonsT
B PEXUM MPpOrpamMMupoBaHs NPU HU3KOM
FIOrM4ECcKOM ypoBHe Ha eBoiBoge RESET.
Mpwn aTom Heobxogmumo, 4ToBkI K COOTBET-
CcTBYOLWMM BeiBogamM MK Bbin nogknioueH
KBapueeslii  pesoHaTop. WMHdopmaumna
npuyHUMmaeTca Yepea suiBog MOSI, a nepe-
naetcs Yepes eeieog MISO. Bxog, cuHxpo-
HU3UPYIOLLMX UMMYNECOE — BhiBOA, SCK.

Cxema nporpaMmmaropa nzobpaxeHa Ha
puc. 1. Ee Havbonee cywecTseHHoOe OTNN-
4yuMe oT npototuna [1] 3akn4aeTcs B
w“cnone3oeaHuy ansa cessn ¢ COM-noptom
KOMMblOTEpa Mukpocxembl MAX232CPE
(DA2) — cneuwanuavpoBaHHoro npeo-
pasosatens ypoeHew RS232—TT/1. 310
NO3BONMAO BLINONHWUTE BCe TpeboBaHwus
Nno YpPOBHAM MNepenasaemMbiX CUMHANoB u
Harpy3o4HoW crnocoBHOCTW NUHWIA nopTa
W 3HAYUTENLHO YNYYLWWAC HAAEXHOCTb
paboThkl YCTPOWCTEA.

Y1robbl wm3anuwHe He HarpyxaTtb
COM-nopT, nNpenycMOTpeHO nUTaHue
nporpammartopa v nporpamMupyemMoin
MWUKPOCXEMb! TONBKO OT BHELLHEND UCTOM-
Huka. Ero nocrosHHoe (15 B) wnn nepe-
meHHoe (10...12 B) HanpskeHwe noctyna-
€T B NPOrpaMmarop 4Yepes AMOOHLIA MOCT
VD1, cnayxawwmii BeinpsMuTEneMm ne-
PEMEHHOI0 HANPHKEHWUA UNK NPUBOOALLINIA
MOCTOAHHOE K NPaBUILHON NONAPHOCTH.
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PIC 18 pin

AVR 20 pin

Ons  aHanoruyHoro
npeoBpasosaHus B [1]
6biN NPYMEHeH noruye-
CKMIA  WHBEPTOP Ha
OfQHOM  TpaH3ucTope.
OgHako ero npakTude-
| Ckoe wCcnonb3oBaHue
| BLIABUNO [OBONBHO
6onblwoe yucno cboes,
npU4KHa KOTOPLIX, MO
MHEHWIO aBTopa, —
HEeOoCcTaTo4YHan aa-
aepxka MHGopMaumMoH-
HOrO CUrHana Ha NMHWUK
DATA OTHOCUTENBHO
CUHXPOHWU3UPYIOLEro
Ha nuHum  CLOCK.

OO

” LS 9;'

Ho6asneHne BTOpPOro

Ta6nuua 1 Tabnuua 2
WHBepcun Mukpocxema WHBeepcun Mukpocxema
curHana PIC AVR |EEPROM curHana PIC AVR |EEPROM
Reset Her Het Het Reset Her Het Her
SCLK fa la Da SCLK [a fa Oa
D-IN fa Oa [Oa D-IN fa fa Oa
D-OUT Her [a fa D-OUT Her fOa [a
WMHTerpansHulin ctabunuaatop DAI1
nuTaer HanpspkeHuem 5 B npeobpasoea- TaGnuua 3
Tent ypoeHs DAZ2. Ceeroguon HL1 cwr-
HaNM3UpyeT o BKNIoYeHUU nutaHua. Cra- Wnsepcus Mukpocxema
6unuaatop DA3 Ha 12 B — ynpasense- curHana PIC EEPROM
MbIiA. OH BKJIKOYEH NPW BEICOKOM Noruye- Data Out Oa Da
CKOM YPOBHE HanpsXeHWA Ha ynpaensio- Data In Oa Ha
LWem BXOOEe 4 W BbIKNIOYEH NPu HU3KOM Clock Ia Il
ypoBHe. 3T0O CBOWCTBO WCNONb30BaHO MCLR
ANs yNpaeneHua HanpsixkeHuem, nepeso- Her Ra
aoswmm MK cemeiictea PIC B peskum npo- Vee Het Het

rpaMmMUpOoBaHKeA, W HanpsXeHWem nuTa-
HUA MPOTrPamMMUPYEMON MUKDOCXEMbI,
KOoTOpoe nony4arnT u3 12 B ¢ NnoMoLwbo
uHTerpanesHoro ctabunusaropa DA4. O
BKJIIOHEHHOM MWTaHWW NporpaMmupye-
MO MMKPOCXEMbl CUMHANU3UPYET CBETO-
awop HL2.

O4yeHbs BaXeH npaBunbHelii BeiGop
emMKocTh koHpeHcatopa C7 Ha Beixoge
ctabunuaatopa DA3. MNpu cnvwkom
fonbWoM ee 3HAYEeHWM HanpsxeHve,
nepesogswee MK cemeictea PIC B
pexuM rnporpaMmMmupoBaHud, nocne
BKNOYeHUs ctabunusaropa Gynert Hapa-
CTaTh HEAOCTATOYHO BLICTPO, 4TO NpUBe-
net k cbow. YcTaHaBnvBaTe KOHAEHCaTop
C7 cnuwkoMm ManeHbKoW eMKOCTW WUnn
BOBCE OTKa3bLIBATLCA OT HEro Henb3s —
3TO NpUBELET K camoBo3byxaeHuo cra-
BunusaTopa » caenaeT nporpaMMnpoBa-
HWE HEBO3MOXHbBIM.

Hvop VD2 orpaHvyueaeT go Gesonac-
HOrO 3Ha4eHUs OTPULIATENBHOE HanpsaXe-
HWe, KOTOPOE MOXET NOCTYNWUTL Ha ynpa-
Bnswowwnia Bxon crtabunusatopa DA3 c
koHTakta 3 pasbema XS1 (nuHum TXD
COM-nopra). ¥3en Ha TpaHsuctope VT2
dopmupyer curHan RESET pna MK
cemelicTea AVR.

Y3en Ha TpaH3ucTopax VT1 n VT3 pas-
nenset umelowytocs B MK cemeiictea PIC
ngyHanpasnexHylo nuHuio DATA Ha gee
OAHOHanNpaBnNeHHbIX ANs KOoMNbloTepa.
MNog HazsaHuamu MOSI 1 MISO atn xe
OQHOHanpaeNeHHbIE NMHUWM MCMNONb3YIOT-
cA npu nporpammmpoeaHumn MK cemeir-
cTea AVR.

WHBEPTOpPA YBENWYWUIO 3a0EPXKY U yCTpa-
HWUNO cOou, OAHAKO "NNLWIHIOW" NHBEPCUIO
NpUXoouTCHA KOMMEHCWPOBaTk COOTBET-
CTBYIOLLEA HACTPOWKOW ynpasnsiowein
nporpammel, o 4em GyOeT ckazaHo nanee.

Mporpammatop cobpaH Ha MakeTHoM
nnarte (puc. 2). MoHTax — HaBecHoi. Ha
nnare ycTaHOBMEHbI BCEro TPW NaHenw
ANnA  nNporpaMmMupyemsblix  MUKPOCXEM
(XS2—XS4), Ho ee pasmepsbl (97x55 mMm)
BuiBpaHbl C 3anacom, [OOCTaTO4YHBIM,
yTo6bl NMpY HEOBX0AMMOCTY YCTAHOBWUTH
naxe 40-koHTakTHble naHenu. Ceeto-
avogsl HL1 1 HL2 pomkHbl 6biTe pasHoro
LBETa CBEYeHWs, Tak nervye BWU3yanbHO
KOHTPONWpORaTE pexum paboTel npo-
rpammaropa.

Wcnone3ys ana ynpaeneHus nporpam-
MupoBaHuem nporpammy PonyProg, cne-
oyet BulbpaTk B COOTBETCTBYIOLWEM ee
okHe nporpammatop "SIl Prog I/0" v 3a-
[aTb UHBEPCUIO CUTHANOB B COOTBETCTBUM
c Tabn. 1. MNporpamma WinPic npu pa6o-
Te 8 OC Windows XP no3sonser nporpam-
MupoBaTe Toneko MK cemeiictea PIC m
MuKpocxembl namatu. OpgHako B OC
Windows 98 MK aToil nporpamMmoit He
nporpammupytotca. C  nporpammo
IC-Prog cutyauus obpatHas. [pw HacT-
poike oBewx nporpamm AONXeH ObiTo
BblbpaH nporpammatop “JDM  Pro-
grammer”. HBEpCUIO CUrHanos 3a4akoT B
cooTBeTcTBMKM ¢ Tabn. 2 (ana WinPic) v
tabn. 3 (ana IC-Prog).

Hanuine HeckonskMx BO MHOTOM paB-
HOLIEHHBIX YNPaBnsiowmx nporpamm gaet

BO3MOXHOCThL NONB30BATLCHA NPOrpaMma-
TOPOM Aaxe Npu BO3HUKHOBEHWW Npob-
nem B pabote ¢ ogHoM M3 HUX. Hanpumep,
MK, OTCYTCTBYIOLMIA B CNMCKE OOCTYNHBLIX
OOHOI NporpaMmMe, MoXeT BbiTe HalgeH B
CrWCKe apyron.

Takoe cny4unock Npy NoneiTke 3anpo-
rpammupoeats MK PIC16F628A. B cnu-
cke nporpamMmsl PonyProg nmeeTcs nuwb
PIC16F628, Ho npw ero Beibope W ycTa-
HOBKE B MNaHens nporpammMaropa MmKpo-
cxembl PIC16F628A Ha akpaHe MOHWTOpAa
nosenaetcs coobuieHue "HeusBecTHbI
TMN MUKPOKOHTponnepa”. [Haxe ecnwu
NPOUrHOPUMpPOBaTe 3T0 coobLieHue, no-
MbITKW HE TOMBKO 3arnporpaMMnpoBaTs, HO
M MPOCTO NPO4UTATE COAEPXKMMOE NamaATK
MK nonoxuTensHoro pesynsrara He gaioT.
OpHako B cnnckax nporpamm WinPic800 n
IC-Prog HyxHEIl# MK ecTs, ero nporpam-
MWPOBaHWE C MOMOLLBIO 3TWUX MporpamMm
BbiNONHAETCA 623 3amedaHni,

Kpome MK, ynoMsaHyTOro Beilue, npo-
rpammartop npoeepeH c PIC16F84A-201/P
wn ATTiny2313-20PU.

JINTEPATYPA

1. Lanconelly C. PonyProg — serial device
programmer. — <http://www.lancos.com/
prog.htmi>.

2. Gijzen B. IC-Prog Prototype Programmer. —
<http://www.ic-prog.com/icprog105E.zip>.

3. Font S. Software for PIC programming
Windows 95/98/NT/2000/ME/XP compatible. —
<http://www.winpic800.com//descargas/
WinPic800.zip>.

Penaxrop — A. fonrwi, rpagusa — A. Jonrui,
goro — asTopa
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WU3roTOBUTENDb NPEONATAET:

— TPaHCAAUMOHHLIE YCUNUTENN CEe-
pumn PYLL;

— rPOMKOrOBOPUTENMW: HACTEHHLIE,
NOTONO4YHLIE, PYMNOPHLIE.

Noppo6HocTy Ha www.ruston.ru

Ten. (495) 942-79-17,

E-mail: sale@ruston.ru .

* * *

MHIr NPEQNATAET

PapvoHabopel ona cbopku "Peye-
BOrO nepexknyaTens’:

— "OneKTPOHHLIA nepeknoyarens”.
Bxn. /Buikn. anekTpobuiToebix NpUbopos;

— "Cxema namaTtun”. 3anomuHaHue
KOMaH[HbIX CrOB;

— "Bnok ¢uneTpoe”. AHann3 u
nepenaqa A4X komaHaHbIx CNOB.

617120, Mepmckwin kpaw, r. Bepe-
waruHo, a/a 74.

* * *

HUHTEPHET-MATA3WH NPEONATAET!

Bonee 100000 paanoKOMNOHEHTOR,
5000 komnakT-guckoe w 40000 kHwur
1 ane6oMOB NO paguoTeMaTiKe Bbl MO-
XEeTe 3aKa3aTb W NOMY4UTL MO HALWM
katanoram. Kartanoru MNOCBINTOPra
Ha KOMNakT-AUCKEe CTOAT BCero
25 py6neit 1 BeiCEINAWOTCA NO Mpeno-
nnare mapkamu B koHeepte. Katanorm
3aKaxuTe 30eck:

WWW.DESSY.RU unu 3gece:

107113, r. Mocksa, a/a 10.




3apsigHOe YCTPOMCTBO Ha
mMmukpokoHtponnepe PIC12F675

B. KUBA, r. Kamenck-LUaxTunHckuii PocToBckoi o6n.

Hannoe 3apsgHoe ycrtposicteo (3Y) aBToMarusupyer npoyecc
3apafKkn akKymynatopoB. Ecnn akkyMynaTop He paspsixeH [o
Hanpsxenns 1 B, oHO NpoBeAeT ero paspaaKy A0 3T0ro HanpsxXeHus
M TONBKO NOTOM Ha4YHeTcs 3apsagka. Mo ee okonvyaHun 3Y npoeepnT
paﬁorocnoco6nocn aKKyMynaropa v, ecnv OH HeucnpaseeH, nogacr

CcooTBE TCTBY.IOI'HHﬁ curHan.

peanaraemoe 3Y npegHasHayeHo

0n8 OOHOBPEMEHHOW HEe3aBWuCWUMON
3apsagku Tpex Ni-Cd wnun Ni-Mh akky-
MynAaToOpoB Tunopasmepa AA wnn AAA
Tokom 0,23 A. OHo pa3paboTaHo Ha OCHO-
BE aHaNOrMYHON KOHCTPYKLMK, ONUCaHHOM
B [1]. C uensio ynpowieHua B Hem npume-

HEH MWKPOKOHTPONMEP CO BCTDOEHHBIM
aHanoro-undpoBeiM Npeobpasosarenem.
MpuHumnuansHan cxema cobereeHHo 3Y
nokasaHa Ha puc. 1. OHO cocTouT U3 yana
yNpaeneHus 1 Tpex OWHAKOBbLIX N0 CXeme
paspagHo-3apsaaHbix Adeek A1—A3. Onsa
ero NUTaHus NPUMEHEH CETEBOIN UMMYNb-

R4 10k
R116 & S\ F

DD1 PIC12F675 R710«k

7lgPoMCU(GPS 2
SiGp1 GP4
SlGp2

cHoli 6nok nutanus (BIM), cxema koToporo
rnokasaHa Ha puc. 2. 3a ero OCHOBY B3ATa
KOHCTPYKUMA, OonucaHwe KoTopoi Obino
onybnukoeaHo B [2].

Yaen ynpaeneHus cobpaH Ha MUKpO-
koHTponnepe (MK) DD1 u peructpe DD2.
Buibop MK PIC12F675 obycnoeneH Hanw-
4MEM BCTPOEHHOro aHanoro-uwdposBoro
npeobpasoearens U HEBLICOKOI CTOMMO-
CcTei0. Koabl nporpamMmmel, Nno KOTOPOW OH
paboTtaet, npeacTtasneHsl B Tabnuue.
MuTtadve mukpocxem DD1, DD2 ctabunm-
3MPOBaHO WHTEerpaneHsiM cTabunusaro-
pom DA1. Ceetogwon HL1 BuinonHser
DYHKLUWW MHOMKATOPa BKIIIOYEHNS.

Kaxpan paspaaHo-sapsaHas svenka
cocToMT w3 crabunu3atopa Toka Ha
mukpocxeme 1DA1 (3geck » panee ykasa-
Hbl MO3WLKMOHHLIE 0G03HAYEHWs 3NeMeH-
ToB sueiku Al) C TOKO3agawmm pesm-
ctopom 1R2, anNekKTPOHHLIX KNOYEeR Ha
TpaHaucTopax 1VT1—1VT3, uHaoukaropa
paspagku Ha ceetogmope 1HL2 xentoro

uBeTa CBEYEHWA W
WHAWMKATOpa 3apagku
Ha ceerogmoge THL1
KpPacHoro LseTa cee-
YHEHWR.

B Bl pesuctop
R1 orpaHuymMsaeT
nyckosoi Tok. Juoa-
Hblit moct VD1 BbI-
NPAMNAET Hanpsxe-

Xs1 HUe ceTu, a GUALTP

=]

2y

Kewme 1DD1,
eoie 14 DD2

¥ Ci1C2L1 crnaxweaer
xp1 "G1" nynscaunn BbiNpaAM-
NEHHOro Hanpsxe-
Husa. MNpeobpazoea-
TEeNb  HanNpsXeHus
cobpaH Ha MWKpO-
cxeme TNY264P n
paboTtaert Ha yacToTe
okono 132 kl'y. 3ne-
meHTsl VD2, R5, C3
obpasyor gemndu-
pylowy uenb, no-

c3
K siis. 8 DD1 b el
eeiB. 7 DD2 -
Puc. 1

~2208B

TN

—+ [ABNSIOULYI0 BeIGpO-

xp2 "G2" Cbl HanpskeHwus Ha
.E_>_ nepenyHoin obmoTke
TpaHcdopmaTtopa T1.

XS3 Hanpmj(el—me6 BTO-
¥ PUYHOWN 0BMOTKM

< "G3" TpaHcdopmarTopa
XP3 T1 BeINpaAMnseT gu-

on VD3, a dunetp
C6L2C7 crnaxveaer
BbiNPAMNEHHOE Ha-
npsixeHve. [ns KoHT-
pona BbIXOQHOMO Ha-
NPsHKEHUs NpUMeHe-
Hbl onTpoH U1, cra-

BZX79-B8V2 T?U Mkx

L2 10mlH 6unutpoH VD4 un
PN : » + PesucTop R6.

Nocne noga4mn

= + @ TNUTaIoWero Hanps-

& vps e xeHma MK DD1 no-

cnegosaTensHO nNpo-

x10B
| » - BEPRET Hanuyue

+
7
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vi2 (¥

23,78

u1 PC817

Puc. 2

L

NOOKNHOYEHHbIX K
AYekam akkymyns-
Topos. lMpu oTcyt-
CTBMW HaNpsXeHus
Ha rHeape XS1 MK
DD1 "penaer Bbl-
BOA", 4TO akkymy-
NATOP HE YCTaHOBNEeH
W NepexoguT K aHa-
NM3Y COCTOAHWUSA Che-
Ayowen AYENKN.
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Korga akkymynatop nogknosed, MK DD1
WM3MEPSAEeT ero HanpsKeHWe, U ecnn oHo
Bonee 1 B, Aa4eiika BKNIOHAETCA HA PEXUM
paspsoku. Ha eeiBoge 5 peructpa DD2
NOABNAETCH BLICOKWIA YPOBEHL Hanpsxe-
HWA, OTKpeIBaeTcA TpaHauctop 1VT3, wm
yepez Hero n peauctop TR8 nportekaert
TOK paspagku okono 100 mA, a ceeto-
avon 1HLZ HaymHaeT cBETWUTb, WHOWUW-
Pys 3TOT peXum.

Kak Tonbko HanpskeHWe akkymynaropa
ctaHeT meHee 1 B, MK DD1 BeikniouuT
pexum paspsgku v ceetoguon 1HL2
noracHet. BeiCOKWIA ypoBEHE NOABUTCH HA
gwiBOge 6 perwctpa DD2, oTkpoioTcs
TpanaucTopel 1VT1 u 1VT2, HauHeTcHs
3apRgKa akKyMynaTopa W 3aropuTcs cBe-
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roguopn, 1HL1. B atom pexume MK DD1
NepuoavHeckn M3MepseT HanpsaXeHne Ha
aKKyMynaTope, M KOrda OHO AOCTUrHeT
3HavyeHus 1,45 B, OH HaYMHaET NPOBEPATL
BO3pacTaeT HanpsxeHwe wnu HeT. Korga
HanpskeHne nepecTtaeT yBenu4MBaThCH,
peXuM 3apRakKK NpekpawaeTca M kpat-
KOBPEMEHHO BKMIOYAETCHA PexuM paspsi-
ku (3aropaetcs ceetogmog 1HL2) n name-
PAETCA HanpsXeHWe Ha akkymynatope.
Ecrnw oHo Gynet 1,1 B v meHee, 4TO CBU-
[eTenbCTBYET O HEeyAOBNEeTBOPUTENbHOM
COCTORHMM akKyMynaTopa, CBeToAuog
1HL2 craHeT murats. MNpu nogknoyeHumn K
3Y akkymynstopa, HanpsXeHue Ha KOTo-
pom meHee 1 B, pexum 3apagkv BkOHa-
eTcs cpaay.

Ana oxnaxaeHusa anemeHTtos 3Y npu-
MeHeH BeHTUNRTOR M1, KOTOpLI HaYMHa-
er pabotate NpW BKAKYEHUW pexuma
3apAgkM Noboro M3 akkymynaTopos. Tak
KaK Ha Hero NocTynaeT HanpsxeHne nuTa-
HWA MEHbLUE HOMMWHANBHOrO (NPUMEpPHOo
8,5 B), BpawaeTca OH MEANEHHO, HO NPOo-
W3BOOWTENLHOCTM  OOCTATO4YHO  ANs
oxnaxaeHus ycrpowcTea. [Nocne okoH4a-
HWUA 3apAOKW BCEX aKKYMYTATOPOB BEHTU-
nATOp npekpawiaet paboty, a ceeToavopm,
HL1 3eneHoro ugeTa CBE4EHWA HaYyuHaert
MWUraTh, Nokasslieas, 4To 3Y MOXHO OTKNIO-
YUTb OT CETH.

Hetann 3Y MOHTMPYIOT Ha Ne4YartHoi
nnaTe M3 OOQHOCTOPOHHE (QONBrUpoOBaH-
HOro CTEKNOTeKCTONMTa, YepTex KOTOo-
poi nokasad Ha puc. 3. OHa paccuyuTta-
Ha Ha YCTaHOBKY MOCTOAHHbLIX PE3UCTO-
poe MNT, C2-33, OKkCUOHLIX KOHOEHCca-
Topoe — K50-35 vnu MMNOpPTHBLIX, KOH-
nexcatopos C1, C2, C4 — K73-17.
Ceetogmnoasl MoryT 6eiTe nioboro Tuna
AvameTpom kopnyca 3...5 mm, xena-
TENBHO NOBLILEHHOW APKOCTU CBEYEHUS.
Ans ycraHoBkn mukpocxem DD1, DD2
npyvmeHeHsl naHenwu, peauctopsl 1R2,
1R4, 1R6, 1R8 ycraHoBneHbl nepneHon-
kynapHo nnarte. Bce ceetoguopkl ycta-
HOBMEHBbl CO CTOPOHLI MEYaTHLIX NPOBO4-
HWKOB, TaM Xe pasMeLleHbl HETbIPE Nepe-
MbI4kM M3 npoeoga MITd-0,12. BeH-
TunaTop M1 c HanpsxeHuem nuTaHwa
12 B » paamepamun 8x40x40 mm — ot
KOMMBIOTEPHON TEXHUKM.

Yeprex nevatHol nnatwe Bl nokasan
Ha puc. 4. [ina TpaHcgopmaTopa uc-
nons3oBad marHutonposog EFD25 ¢ kap-
kacom. CymmapHbiid 3a30p Mexay nono-
BMHamw marnutonpoeoga — 0,2 mm. MNep-
BuyHas o6moTka cogepxuTt 171 BuTok npo-
sona N3B-2 0,13, BTopuyHas — 15 BuT-
koB nposopa MN3B-2 0,75, gpoccens L1 —
SBCP-47HY102B dwupmel TOKIN, gpoc-
cens L2 OM-3. [Ona nony4eHwus



BEIXOAHOrO HanpsxeHws 9 B npumeHeH
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Mnatel coeguHeHsl mexay coboii BUH-
Tamu ¥ NNacTMacCOBLIMKW CTOMKaMW au-
HoW okono 32 mm (puce. 5). Nocne c6opkw
NNar ux pasmMeLLalT B Kopnyce noaxonsn-
Lero paamvepa ¢ nocagoyHeiMU Mectamum
ONs aKKYMYNATOPOB Ha OHOW CTOPOHE W
BUNKOW ANg NOOKNIOHEHWA K CETU Ha apy-
ro. BEHTUNATOP pasMeLleH B HKHeR
yacTu kopnyca (puc. 6) Tam xe, a Takke B
BEpPXHEl 4acTW cAenaHo HeCKONbKO BEH-
TUNALMOHHLIX OTBEPCTHIA.
HanaxweaHwsa ycTpoicTBO He TpebyerT.
MNepen ycTaHOBKOW MUKPOCXEM B NaHenu
] Ha[0 NPOBEPWUTL HANPAXEHWUA HA BLIXOOE
6noka NuTaHusa 1 Ha BeIXoAe cTabunnaarto-
| paDAT1.
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Ot pegakymu. Kogsl NporpamMmsl MUKpO-

| KOHTPONNEPa HaxoasaTes Ha Hawem FTP-cep-

Bepe o agpecy <ftp://ftp.radio.ru/pub/
2007/10/ZU12F875>.

Penaxtop — W. Hevaes, rpacgwka — M. Hevaes,
thoro — asTopa
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MUMNynbCHbIN UCTOYHUK NUTAHUA

ana YM34

E. MOCKATOB, r. Taraupor PocToBcKko¥ 06.

Ansa nurawnas YM3Y pagwoniobutenu Bce 4alle NPUMEHSIOT
MMNy/bCHbIe MCTOYHUKM nuTanns (MUMT). AsTop crarem npefnaraer
CBOM BApUAHT Takoro ucto4yHuka. Bonee AByx ner Ha3aA oH 6bin pa3-
paboran ans 3ameHsl BbleALWIEro 3 cTpos broka nuTaHus npo-
urpsiBarens rpamnnactuHok "Bera-108 crepeo”. 3a aro spems

OTKa30B B ero pabore He 6wino.

l l pu ucnons3oBadun UWWAM ons nuta-

HUA YM34Y wHOrpa BoO3HWKaeT npo-
6nema ux 3NEKTPOMArHUTHOW COBMECTU-
moctu. Ecnm npeoBpaszosatens WMWAIM
paboTaeT Ha 3BYKOBOW HacTOTE W B HEM

OcHoBHBbIE
TEXHUYECKME XapaKTepHUCTHUKKN

Hanpsxxenwe cetn, B
BuixoaHoe HanpsixeHwe, B

MpuHUMNUaneHas cxema YCTPOWCTBa
nokazaHa Ha pumc. 1. lNnaBkas BcTaBka
FU1 neperopaer B cny4ae HewcnpaeHo-
ctn anemedtoe WWIM, eapuctop RU1
nogaenseT BuiOPOCH CETEBOro HanpsaxXe-
Hus, a anemeHTel C1—C4, L1—L3 obpa-
3YI0T CETEBOIN BLICOKOYACTOTHBIN UNLTP.
MeToguka pacyeTta Takoro ounsTpa npm-
BegeHa B [1] Ha c. 246, 247. Ha npyopHom
mocte VD1 u konpexcatope C7 cobpaHd
BeINpPAMUTENL, TepmucTop RK1 orpaHu-
YMBaET TOK 3apsafku 3TOro KoHAEeHcaTopa
npw BknoyeHnn WA, B ycTaHOBMBLUEMCH
pPexyMe OH COBMECTHO C 3TUM KOHAEHCa-
Topom oBpasyior RC-dunsTp.

Ha anemenTax HL1, R1, VD2—VD5
cobpaH y3en CBETOBOI MHOWKALMKM PEeXu-
moB pabotel, VD7—VD10 — eBbixogoHowH
MOCTOBOI BLINDAMUTENL, 8 Ha KOHOeHCca-
Topax C5, C6, CB—C11, C13, C14, C17,
C20-C25 w pgpoccensax L4—L8, L11 —
BbIXO4HOW MOMEXONOAABNAOLNIA PUnLTpP.

OTCYTCTBYIOT 3KpaHbl, CETEBOIN U BbIXoh-  MakcumanbHbIA BeIXOOHOW TOK, A .. ... 3 3nemenTol R3, R4, C12, C16 - pnenun-
HOI LC-punbTpel, B akycTUHeCKnx cucTe-  Tok cpabaTteiBaHmnsa 3awmrtel, A .. .. .. 3,3  Tenb HanpaxeHws, B ero cpeaHeil Touke
Max CrblleH CBUCT C YacToTon npeobpa-  MakcumansHas BhIXOAHan NOCTOAAHHOE HanpsXeHWe CcocTasnaer
3oBaHus. MNpu pabote npeobpasoeaTtens MOLLHOCTE, BT . ) .150 NONOBWHY HanNpsXeHus nuTaHua npeob-
Ha YyNneTpa3sykoeBoW YacTtote, Haeoakn KMO, % ..........c..coviivniniiinnns 75 pasoeatens. O6moTka lll cunosoro TpaH-
XOTH W HE CNbiWHBI, HO MOTYT yxyawuTe Bpemsa cpabartbiBaHus 3awm- copmaTtopa T1 coBmecTHO ¢ 06MOTKOIR
Ka4yecTBO 3BYKOBOCNPOW3BEOEHWA. Thl. MC . X P A S A 25 IV TtpaHcdopmaTtopa T2 n GannacTHbiM
Mpepnaraemblii BHUMaHWIO YuTaTtenen Amnnutyaa nynscauunia peasuctopom R14 ob6pasyioT uens nono-
WMWN otnuyaeTcs xopowein dbunsTpaunein BLIXOOHOTO HanpaxeHus, xutensHoit o6paTtHoi ceA3w, Gnarogaps
BLIXOQHOTO  Hanpsxenus, obnapaer HEOONEa, MB' . oo o s 1 yemy obecneyvnBaeTcs aBToOreHepauus
3AWMTON OT Meperpysok W 3ambikaHuil  Yactota npeobpasoBaHua npeobpasoBaTtens HanpsXeHus Ha TpaH-
BbIXOOa. (6e3 Harpy3ku), kMY ... ....... 8,4 awuctopax VT1, VT2
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Oemndupyowme uenn RS, R7, VD11,
VD12, L9, C18u R6, R8, VD13,VD14, L10,
C19 obecneuvsaloT onTumansHoe nepe-
Kn4YyeHue Tpauauctopoe VT1, VT2 [2,
c. 76). B 6a30BbIX LenAx 3TUX TPAH3UCTO-
POB YCTaHOBNEHb! HAChILaloWmecs Apoc-
cenn L12 w L13, oBecneunsaowme 3a-
LepxXKy ux oTkpeiBaHua [3, c. 73] v 3awm-

Boraer sawmTa. B gatHom MAT ecTk oco-
6eHHOCTb — Ha BLIXOAE YCTAHOBMEH
GUNLTP € MNOBBIWEHHBIM  BHYTPEHHUM
conpoTtuenedvem. Kaxpas w3 ofmotok
npoccenen L4—L8, L11 nmeet akTnusHoe
conpotuenenue okono 0,15 Om. MMpwm
3aMbIKAHWW OOHOrO WKW OBYX BLIXOAOE W
OTCYTCTBMM 3aLLNTEI HA BbLIXOAHOM WUIb-
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was npeobpasoBaTtens 0T CKBO3HOrO
Toka. Ouoael VD17, VD18 ymeHbwwawTt
BLIOpOCH HANPAXEHWA CaMOWHOYKUWWN.
Ha tpaHsucTope VT3 cobpad mogepHuan-
poBaHHLIR y3en 13 [4], koTopelit popMm-
pyeT 3anyckawwmii umnynec, obecneum-
Bas Ha4ano reHepauun.

Mpw HopmansHOM hYHKUMOHMPOBAHWMN
NN ceeTtopwon HL1 ceeTuT 3eneHsim Lse-
ToMm. Pene K1—K4 BoinonHsoT dyHKLUMK
33NTHI, B Cy4ae Neperpyskn Ui 3ambi-
KaHusl B Harpyske TOK 4yepe3 oBmOoTKy
oaHoro 13 pene K2—K4 ysenninBaeTtcs n
3aMbIKaOTCH COOTBETCTBYIOLWME KOHTAKTHI.
Ha pene K1 nocTynuT nuTalowee Hanpsxe-
HWE, OHO CBOMMW KoHTakTamu K1.1 oTknio-
yuT npecbpasoBatent OT BLINPAMUTENS U
ogHoBpeMeHHo camobrnokupyetcs. Lger
ceBeyeHns ceetoguwoga HL1 npw 3Tom
W3MEHWUTCH Ha KpacHen, B Takom pexunme
WU mMoxeT HaxogWTbCH CKOMb YroaHo
[ONro, a MOWHOCTL, noTpebnsemas oT
cetw, He npessiwaeTt 11 BT, [lnA Bo3spara
8 pabo4nit pexnm HeoBXOAMMO BLIKNHOHUTL
WWMM, yCcTpannTe HEMCNPaBHOCTL, a 3aTem
CHOBA ero BKMO4UTL.

O6eiqHO ansa 3awmTtel MAMN He nenone-
3YIOT 3NEKTPOMArHUTHLIE Pene u3-3a wux
HEBLICOKOr0 BLICTPOAECTBUA, NOCKONLKY
TpaH3ucTopel npeobpa3oeatensa ycne-
BalOT BLIATK W3 CTPOR pPaHbLUE, 4eM cpa-

Tpe pacceuBanaces Obi
mowHocTe o1 0,5 pgo
1,4 kBT. YkazaHHyio mou-
HocTe WKW cnocobeH
0TgaBaTe B TEYEHWE He
Gonee 3 c, a Bpema cpaba-
TeiBaHwa pene K1—K4
cocTaenser npUMepHo
20...25 mc. 3a atoT Bpe-
MEHHOI WHTEpBan Moul-
HOCTb, OTAaBaemas npeob-
pasoeartenem, He ycneet
HapacTn [0 YKa3aHHLIX
BbllWE 3HaqeHwin. [pu npo-
BEAEHWW SKCNEPUMEHTOB C
3aMblKaHWEM B Harpyske

3awmTa cpabaTteiBana
HaAEexXHo — aeapuvii He
Beino.

BonbwWHCTBO 3nemen-
Toe MAM pasameweHsl Ha
rneyaTHeIX Nnartax u3 ogHo-
CTOPOHHE (G ONLrupoBaH-

Ha pMc. 3, a ocTanebHble — Ha nnarte
puc. 4. Nocne c6opky U NPOBEPKU KaxX-
Oy U3 NNat NoMeLwaT B "ceoil” cTanb-
HOW UNU aNiOMUHWEBKIA 3KPaHWPYIOLWMIA
KOXYX, KOTOPbIA 3NEKTPUYECKN coenun-
HAT ¢ 06wym npoBoaom. Koxyx nnarsi
npeobpasosartens HanpsXkeHwus OOMXKeH
WMETL BEHTUIAUMOHHEIE OTBEPCTWA. ECcnn

o = m
El [Tel

o fr] o

i o I

HOrO CTEKNOTEeKCTONuTa
3nemeHTel BXOOHOTO CeTe-
BOro GunsTpa MOHTUPYIOT
Ha nnaTe, 4YepTex KOTOPOn
noKasaH Ha pMc. 2, 4acTb

KC13, KL7
C14

65

3NEMEHTOB BbIXOAHOrO
buneTpa — Ha nnarte, 4Yep-

TEX KOTOpOW npeacTasned  PUC. 3

W
~

JONN VA S

BUHVLNU MIMHKOLOU

wolelo womdy 00°68-L02 ‘uaL

nJoIpEI@}NSU0D (Imooduog

ni'ojpei@jiew

2002 ‘0L &N OMTT'vd



(4]
o0]

MO°

P/

UMCTOYHUKUN NUTAHUSA

Ten. 207-89-00

Mpuem craTei: mail@radio.ru
Bonpocst: consult@radio.ru

PAZIMO Ne 10, 2007

Puc. 4

Ben N 1Kp

VD18

205

KL8 Osuun KL8
150




kopnyc ceetoauoga HL1 metannuyeckui,
OH ByAeT UMETb raNbBaHWYECKY CBA3L C
CeTbIO, NO3TOMY ero HeobGX0aAMMO Haaex-
HO M30NMPOBATS.

B ycTpoWCTBE NPUMEHEHBI PE3NCTOPbI
R2 —N3-15, R14 —MN3-7,5, ocTanbHbie —
MNT, C2-23, repmopeanctop SCK-
103NTC 3ameHum Ha MZ21-N100RM,
MZ21-M100RM. KonpgeHcaTtopul C1, C2,
C15 — kepamwyeckme K15-5, koHaeHca-
Topbl C3, C4, C12, C16, C22, C23, C26 —
K73-17, koHpeHcatopol C18 n C19 —
K31-11-3, okcupaHbin koHaeHcarop C7 —
K50-27, octaneHblie — K50-35, K50-38.

TpaHcdopmaTtop T1 HamoTaH Ha Tpex
CNOXEHHBIX DeppUTOBBLIX KOonbuUax
M2000HM1-17 tunopasmepa K45x28x8.
JnA HaMOTKM MOXHO WCNONb30BaTh Mpo-
Boa mapok M3NWO, N3B-2 wnu NITB,
obmoTka | conepxuT 54 BuTKA npoeopna
LvameTpom 1,2 MM C OTBOLOM OT Cepenm-
Hbl, 06moTka Il — 135 BuTkoB nposona
nuametpom 0,8 mm, a obmotka Il —
13 euTkOB nposBopa avwamerpom 0,5 mm.
Mexny obmMoTkamu cnenyetr nponoxuTb
YeTbipe CNnos maonsuum ma ¢gpToponnacra.
Ins CHUXEHWA akyCTUHECKOT O LUYMa TpaH-
cchopmaTopa v YBENUYEHWA ero anekTpu-
YECKOW NPOYHOCTU NEpPes YKNaakon U3onsa-
UMM Kaxayrw obmoTky TpaHcdopmartopa
XKenaTenbHo NponuTaTe UEPE3UHOM WIK
napacdpuHom. TpaHcdopmaTtop T2 HamoTaH
Ha konbue Tunopasmepa K20x12x5 wm3z
dhepputa 2000HM 1K Ha MarHWTONPOBO-
Ae T1605-CF139. O6moTku copgepxat no
8 suTkoB nposoaa MN3J1WO 0,3.

Apoccens L1 — B82721-A2362-N1
dupmbl Epcos, kaxpas u3 oBmoTOK
vmeeT MHAYKTMBHOCTL 400 MklH 1 pac-
cuMTaHa Ha MakcumanbHblt Tok 3,6 A,
npoccenu L2, L3 — BB82111-E-C25
Takxe ¢upmbl Epcos (100 mklH, 1A,
500 B). Opoccenn L4-L8, L11 HamoTaHb!
nposogom MN3B-2 0,96 Ha peppuTOBLIX
konsuax M2000HM1-17 Tunopasmepa
K45x28x8. MNpensapwTensHo cnenyert
3aroToBuTe 14 OTPe3kOB NpoBoOAa Anu-
HOM No 6 MeTpos Kaxaslin. poccenu L4—
L7 HamaTeiBaloT B ABa NpoBOAa W coaep-
*art no 160 BWTKOB (MHOYKTUBHOCTD —
okono 24 mlH), a gpoccenn LB u L11 — 8
Tpu Nposoga u coaepxar no 130 euTkos
(MHAYKTMBHOCTb okono 16 mlH).
Apoccenu L12 u L13 HamoTtaHbl Ha dep-
puTOBLIX Konbuax M2000HM Tunopaame-
pa K10x6x3 nposogom MN3NWO 0,3,
kaxaan U3 06MOTOK COAEPXUT NATb BUT-
koB. Opoccenu L9 v L10 — ANM 1,2-30
MHAYKTUBHOCTBIO 20...50 MKIH.

Pene K1 — P3C32 (ucnonHeHwe
P®4.500.335-03.01), ero ponyctumo
3ameHuTs Ha TRV-48VDC-SC-CD. Ons
marotoeneHus pene K2—K4 npuMmeHeHsl
repkoHel K3M-1 rpynnel A 1 nposof
NaB-2 1,2. NpegeapuTensHO TPWU BUTKA
NnpoBoga HamMaTbiBalDT Ha onpaske
HemMHoro Bonbliero gMameTpa, Yem rep-
KOH, a 3aTeM BCTaBnslOT €ro BHYTPb W
3aKpeNnnAT TEPMOKIEEM. Kenaembiil Tok
cpabaTtbiBanus 3awmTel (1) MoxHO nogo6-
partb, uaMeHss yucno suTkos (N), pyko-
BOACTBYACH rpadukoM, NOKazaHHbiM Ha
puc. 5

AuopHelit moct BR310 3ameHum Ha
BR610, avopgbt KO105B — na KA 1056,
KO105I, ovopst KO213A — Ha apyrve
ovopbl cepun KO213, onoabl KO212A — Ha
K02126, avoas KO411A — Ha auoast Toil
Xe cepvm € No6bIM BYKBEHHBIM MHOEKCOM.

AeyuseTHbiin  ceeToguon AJIC331A
3ameHumM Ha L-799EGW, L-93WEGC unu
KMNai18, KNNo26 c noboimm ByKeeHHbI-
MW MHOekcamu. Baamed TpaH3aucTopoB
KT840A wmoxHO npumenuts KTB12A,
KT828A, KT834A, KT834b, 2T845A,
KUY12. Kaxpbiid M3 Hmx Heobxogmmo
YCTAaHOBWUTL Ha TENNOOTBOA C NNOLAabLIo
ox.na»%ualou.l,eﬁ NOBEPXHOCTU HE MeHee
60 cm®. TpaHnauctop KT117A moxHo 3a-
MEHUTL Ha 2N494.

AL

2 4 6 8 10 12 14 %N

Puc. 5

CofpaHHblid 6e3 owwbok U U3 UCNpas-
Hbix getanein MM B HanaxuBaHui He HyX-
naetcs. MNepen nepebiM BKAKOYEHWEM B
CETb K BLIXOLY Harpy3ky He NOACOeaUHRIOT,
a B paspblB OAHOrO U3 NPOBOAOR CETEBOrO
NUTaHWA BKIOYAKDT NaMny HakanueaHus

mouwHocTeio 500 BT. Mocne skmoseHus |
MK namna ceeTuts He pomkHa. Ecnm oxa |

CBETUT, HeO6X0AVMO NPOBEPUTL NPpaBUib- |

HOCTb MOHTaXa W WMCNPaBHOCTb TpPaH3u-
cropoe VT1, VT2, anogHoro mocta VD1 un
koHaeHcatopos C3, C4, C7. MNpw otcyT-
CTBUW TEHEepaumm W HaNpAXEeHWs Ha
obmotke lll TpaHcopmatopa T1 Heobxo-
OVMO MOMEHATE MECTamMu BbLIBOOLI 3TOMR
o0bmoTkn. MNpuaHaku HOpMansHoW paboTsl
NHM — Hanu4me BLIXOOHLIX HANPSXEHWH,
3eneHoe cpeuyeHwe ceetoauopa HL1 un
Tuxuid ceucT TpaHccdopmaropa T1.

Mpu mcneitaHum gavHoro MKM cos-
MECTHO C YCOBEPLUEHCTBOBAHHLIM Bapw-
aHTom ycunurens [S] OTHOWeHue cwur-
Han/¢poH OKazanocb Takum Xe, Kak 1 co
CTabunManpoBaHHbiM NMHERHbIM BNoKOM
nutauus. Ecnu MUM nnanupyetcs wuc-
nonbL30BaTh 8 BUAE aBTOHOMHOIO YCTPOWA-
CTBa, PEKOMEHOYeTCs cHavana noaxio-
4YaTh €ro K CeTK, a8 NOTOM NOACOEAWHATL K
Hemy Harpy3ky. Npu 3TOM yMEHBLUMTCA
BEPOSITHOCTbL NOXHOro cpabaTtbiBaHms
3alUMTHI.

NTUTEPATYPA

1. Bpayx M. VcTo4HWKKM NUuTaHus. Pacqer v
kKOHCTpywposaHuwe: MNep. ¢ awrn. — Kwues:
MK-MNpecc, 2005. — 288 c.

2. Pomaw 3. v ap. BbICOKOYACTOTHLIE
TpaHaucTopHele npeobBpasosaten. — M.
Paguo v ceaab, 1988.

3. KoctukoB B. (pen.). @yHKUMOHANLHLIE
YCTPORCTEA CUCTEM SNEKTPONWTAHWMA HA3EMHON
P3A — M.: Pagwo v CBA3b.

4. laitvo E., Mockartoe E. MowHbiidi vum-
MYNLCHLIA MCTO4MHWK NWTaHwA. — Paowo, 2004,
Ne 9, c. 31, 32.

5. Areee A. YcunutenoHoiid Gnok nwobu-
TENLCKOro paguokomnnekca. — Pagwo, 1982,
Ne 8, c. 31—35.

Penaxtop — M. Hevaes, rpagmka — M. Hewaes

COBEPUTE CBEOMMMW PYKAMM!

Bonee 200 MNOMNYNAPHLIX HABO-
POB HA NIOBYIO TEMATWUKY: pagwo-
YacToTHLIE MOaynK, uudposas v aHa-
norosan 3BYKOTEXHMKA, UWGDPOBLIE W
aHanoroesie TIOHepb!, BbITOBas anekT-
pOoHUKA.

A TaKke: paguoctaHumMM, CUCTEMB

suneoHabnoaeHs 1 BeaonacHocTy, |

waMmepuTencHble Npubopbl, WMHCTPY-
MEHT, komnnekTtytowme (6onee 5000).
Ons 3axkasza katanora — YUCTbiiA
KOHBEPT C 06paTHbLIM afpecom.
115201, Mockea, a/s 4 "HOBASA
TEXHUKA"
www.new-technik.ru

* * *

MeTannouckartenu:
OT NPOCTOro 40 CaMOro CROXHOoro!

JJ-Connect Adventure V500
2770 py6.

JJ-Connect Adventure V1000 —
4199 py6.

JJ-Connect Adventure V2000 —

| 6699 pyb.

WabupartencHbliii pexXum MOWUCKa,
CEeneKkuus MeTanmnos.
Nogpo6xee TyT: http://www.dessy.ru
107113, r. Mockea, a/s 10.
Ten. (495) 304-72-31.

* * *

Bce Ans peMOHTHUMKOB pagwo-
annapartypst! MUkpocxemel, TpaHauc-
TOPbI, KOHOEHCATOPLI, pe3ancTopbl. Pa-
avopetanu v 3andacTu. lNoyToeans po-
craska. [ina karanora — KOHBEpT

107045, r. Mockea, ab. aw,. 41.

www.S-10mitino.narod.ru

* * *

MevaTHbie NnaTk Ha 3akas!

PaspaboTka WM wWarotoBneHue no
CcxemMam 3aKkasuqvka.

242600, BpaHckan obn., r. JaTeKo-
BO, yn. IOxHasn, a. 69.

Ten. 89155383045

E-mail: wiw@online.debryansk.ru

* * *

P/petanu oted. n nmn. 9000 Tunos,
KHUMY, KoMmnbtoTepsl, MO.

Baw koxeept. 190013, C.-MNevep-
6ypr, a/s 93, Kucenesoii.

*® % L

Bbickinaem rnoyToin 3anporpaMmmMm-
poOBaHHbie o Balwemy 3akasy MUMKpoO-
KOHTponnepsb: 1 N3Y.

390028, PszaHb, a/q 8.

WWW. progm.nm.ru

* oW "

CnyTtHukoBoe oOopynoBaHue
noutoi! www.sat-ru2005.narod.ru.

3ansBky Ha nony4eHue GecnnaTtHoro
katanora no agpecy: 632551, Hoeo-
cubupckaa obn., r. Hynem, a/q 40,
HatHeHkoBy EBrexuio.
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CBapou4HbIA ann

apart u3 pertanemu

CTapbiX TENeBu30poOB
A. OBYXOB, r. lomens, Benopyccus

l“:e peaucTtopbl (kpome R1 u R6),
) koHpeHcaTopel C2—C4, C6—C18,
TpaHaucTop VT1, TpuHucTopbl VS2—

VS7, ctabunutpoHel VD5—VD7, puoak
VD8—VD10 CMOHTMpOBaHbl Ha OCHOB-
HOWM ne4arHol nnarte, NpUYem TPUHW-
cTopbl 1 guoabl VD8, VDY yctaHoBneHb!
NMPUBUHYEHHOM K

Ha TennooTeoge,
nnarte.

BCEX OTBEPCTUA M TPaHULLI NOYTH BCEX
$ONLroBbIX NNOWaN0K PAacnonoXeHbl No
ceTke c warom 2,5 mm.

BonbLOR TOYHOCTY PA3METKM U CBED-
NEeHWA OTBepCTWiA nnarta He Tpebyer,
0AHaKo cnegyer NOMHUTL, 4TO OTBEPCTUA
B Hei OOMKHLI COBMNagaTb C COOTBET-
CTEYOLWMMKU OTBEPCTUAMKM B TENNOOTBO-
nauwen nnacrude. lNepembiuky B uenm

HUCTOPOB. BuiBoabl M COBAUHAIOT C HUX-
HWM MO CXEME BLIBOJOM TpaHchopmaro-
pa T1, a I — c npoccenem L1. OTpeskn
NpoBOAa B KaXAoi rpynne aonkHol 6biTh
OAMHEKOBOW [ONWHBI W OAWHAKOBOro
ceyeHns (He meHee 2,5 mm?).

TennooTeoa npeacTasnaet coboi nna-
CTUHY TONWMWHOW 3 MM C OTOrHYThIM
Kpaem (cm. puc. 6). Jlyswwmin marepuan
Ans TennooTeoAa — Meab (Mnu nartyHb)
Mpw ero oTcyTCcTBUM NPUOETCA UCNONb30-
BaTb NAACTUHY U3 aNiOMUHWEBOTO Crnaea.
[NoBepxHOCTE CO CTOPOHBI YCTAHOBKM
nertaneid ponxHa ObiTb posHOW, 6e3
3a3y6pWH U BMATKH.

B nnacTtuHe npoceepneHsl 0TBEPCTUA
¢ pe3sboi ana cbopkn ee ¢ nevatHoi

Mecmo A (M1:1)

o

R12 19:3 Iepo VD10
K 581 K obm.
o T

Puc. 5

OHa warotoeneHa m3 ¢GoNbrMpoBaH-
HOrQ  CTEKNOTEKCTONUTA  TONLWMHOMR
1,5 mm. Yeptex nnartol naobpaxeH Ha
puc. 5. MacwTtab naobpaxeHua — 1:2,
00HAKO NNaTty HEeCnoXHo pasmeTuTsb,
haxe He nonbaysck cpeacteamu $oTo-
YBENUHEHWUS, MOCKONbKY LEHTPbl MOYTH

Hauano cm. B8 "Pagmo”, 2007, N2 9

K anodarm VD2, VD4 K HL2

i A\ SN

K HL3 —--——I'Q—- E 5

e

B ot

R5

avonoe VD8, VD9 M3roToensioT M3 Meq-
Horo npoeoga gwamerpom 0,8...1 mm.
MpunaveaTts ee Ny4Lle CO CTOPOHLI Ne4a-
Th. BTopyio nepemsblyky M3 npoBoaa
N3aB-2 0,3 MOXHO PACNONOXUTb U Ha CTO-
pOHe geTanei.

MpynnoBoii BLIBOA Nnatkl, 0603Ha4YeH-
HbIW Ha puc. 5 BykBamu B, coeguHaoT C
npoccenem L2. B orBepcTtua rpynnel B
BNawBaloT NPOBOOHWKWM OT aHOLOB TpW-
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nnaTtoi u KpenneHua aneMeHToB. Yepes
K RY X Rl oTeepcTus 6ea peabbbl NponylieHbl

BbIBOALI AeTaner v CoeAuHUTENbHbIE
npoeoga. Yepes oTBEPCTHUA B OTOTHYTOM
Kpae nponyuieHbl aHofHble BbiBOAbI
TPUHUCTOPOB. Tpu oTBepcTua M4 B Ten-
NoOTBOAE npefHa3HadYeHbl Ans ero
3NEKTPUHECKOr0 COEAUHEHWS C ne4ar-
HOI nnatoit. [na aToro McnonbL30BaHb
TPW NaTyHHbIX BMHTA C NaTyHHbLIMK rai-
kamu, lNMocne OKOHYAaTENLHOW perynu-
pPOBKW annaparta coeguMHEeHWEe nponau-
BaloT.

TennooTBOA NPUBMHYMBAIOT K NMe4ar-
HOW Nnarte co CTOPOHbI geTanei ¢ 3aso-
pom 3,2 MM (3TO BLICOTa CTAHOAPTHOW
raiikm M4). lNocne 3Toro MOHTUPYIOT
peauctopbl R7—R11, R14—R19, TpuHu-
ctopbt VS2—VS7 u auonm VD8, VD9.
Yeprex TennooTeroaa B cbope ¢ nnaroi
nokasaH Ha puc. 7. Pe3ucTopsl KpenaT
Ha ANMHHBIX BbIBOOAX C LENbI0 MX Hau-
NYHLIEro OXnaxaeHus.
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Yka3aHHyH Ha cxeme eMkocTs BaTapeu
xoHaeHcaropos C19—C24 cnenyet cuu-
Tatek MWHWManbHo HeobBxogwumoii. Mpw
Gonblieit eMKOCTW 3axuraswe Oyru
obneryaercs.

OpHonepexogHsbiit  TpaHaucTop VT1
06bIMHO NpoBnem He Bbi3bIBAET, OAHAKO
HEKOTOPLIE 3K3EMMASPLI MPU HaNW4yMm
reHepaummn He o6eCNeYMBaIoT amMNAnTYOb
UMMYNLCOB, HeobXoOMMOWM ANns YCTONYM-
BOroO OTKpPbIBAHWSA TPWHUCTOPa VS2.

I

Bce yanel v geranu ceapo4Horo anna-
paTta YCTaHOBNeHbl Ha NNacTUHY—OCHO-
BAHWE W3 reTuHakca TONWMWHON 4 MM
(NnopoMoeT Takxke TeKCTONWT TONLWMHON
4...5 M) Ha OQHOW ero cTopoHe. B uex-
Tpe OCHOBaHWS NPOPEe3aHo KPYyrnoe OKHO
ONs KPEnneHws BEHTUNATOpPA; OH ycTa-
HOBAEH C TOW Xe ero CTOpoHbl. Pa3-
MELLEHWE Y3N0B MNokasaHo Ha pMc. B.
Owopbl VD1—VD4, tpuHmctop VS1 un
namna HL1 CMOHTWMPOBAaHEI Ha YrONKOBLIX

KpoHwWwTenHax. [puM ycTaHoBke Tpad-
chopmaTopa T1 mexay cocegHumMK mar-
HATONPOBOAAMK cnegyet obecneunto
BO3AYLUHBLIA 3230p 2 MM

Kaxabiih M3 3aXuMOoB ONs nogkniove-
HWS CBapoyHbiX kabenen npeacrasnser
coboit menHuit 6ont M10 ¢ meaHbiMK
ravikamu v wanbamn. lonoskoin GonTa
W3HYTPWU MNPUXaT K OCHOBAHWIO MenHbliA
YronbHWK, OONONHWTENBEHO 3adukcupo-
BaHHbIA OT NPOBOpa4YMBaHua BUHTOM M4
C raikoit. TonwmHa nonkyu yronsHUKa —
3 mm. Ko Bropoit nonke 6ontom unu nai-
KOW MNOAKNIOYEH BHYTPEHHWI COEOMHU-
TenbHLIM NpoBoA,.

C6opky nevartHaa nnarta—TennooTBon
yCTaHaBNMBAIOT AETansMu K OCHOBaHWIO
Ha LWeCTW CTanbHbIX CTOWKAaX, COrHYThIX U3
NoNockl WHUPWHOK 12 1 TONWKMHOK 2 MM.

Ha nuueeylo CTOpPOHY OCHOBaHWA
BhIBEAEHH py4Ka TymBnepa SA1, kpsilwka
[epxXarens npenoxpaHuTens, CBeToano-
ast HLZ, HL3, py4ka nepemMeHHoro pesu-
ctopa R1, 3axumbl 4na CBApOYHLIX kabe-
nen un kabens k kHonke SB1. Kpome
3TOro, K NIMUEBON CTOPOHE NPUKPENNEHSI
YETLIPE CTOMKW—BTYNKM [OUAMETDOM
12 mm © BHyTpeHHeWn peabboi M5, BbiTo-
YeHHblE U3 TekcTonuTa. K cToikam npm-
KpenneHa ganslunaHens C OTBEPCTUSAMMN
LN OpraHoe yNpaeneHwA annapartom u

3alUTHON peweTkon

30.5 max BEHTUNATOPA.
” danblunaHens MOXHO
3 M3roTOBWUTL M3 NTMCTOBOMO

MeTanna unuv AuanexkTpu-
ka TonwwmHon 1...1,5 mm.
9 Boipe3an ee W3 CTEKNo-
TekcTtonuta. CHapyxu «
danslinaHeny NpuBUHYe-
Hbl LWECTE CTOEK Ouame-
Tpom 10 MM, Ha KOTOpbIE
| HamaTbiBaKOT CETEeBON W
| ceapoyHble kabenu no
| OKOH4aHun ceapku. Ha
cB06OAHbIX y4acTkax
danblinaHeny npoceep-
NeHbl OTBEepCTUS auame-
Tpom 10 mm ans obnerye-
| Hus umpkynsumm oxnax-
[aloLLero so3ayxa.
Cof6paHHoe ocHoBa-
HWE NOMELLEHO B KOXYX C
~.| KDBILWKOW, W3roTOBNEH-
| HbIA M3 NUCTOBOrO TeK-
cTonuTa (MOXHO MCNOMbL-
30BaTb FETUHAKC, CTEK-
NOTEKCTONWUT, BUHMNNACT)

— | TonwmHown 3...4 mm. OT-

BEPCTUS AONA  BbIXOAA
oxnaxpallero Bosayxa
| pacnonoxexsl Ha Boko-
BbIX CcTeHkax. Popma
OTBEPCTUIA 3HAYEeHWs He
vmeeT, HO anA Ge3onac-
HOCTWU nydlle, ecnu OHW
ByAyT Y3KMMK W ONMHHBI-
mu. OB6was nnowans
BbIXOAHbIX OTBEPCTWIA He JomkHa 6biTb
MEHEE NNoWanm BXxogHoro. Koxyx cHab-
KEH PYYKOW M NneyesbimM pPEMHEM [ne
nepeHocku. Brewwwit Bug annapata c
YNOXEeHHBIMKW kabenamu npeacTaeneH Ha
puc. 9.
3nekTpopoaepxartenb KOHCTPYKTUB-
HO MOXeT ObiTk NObIM, NuWb Bbl OH
oBecne4nsan ynobcTeo paboTh 1 NErkyo
3amMeHy snektpopa. Ha pydke anektpo-
pofepxartens HYXHO CMOHTMPOBaTb
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kHonky (SB1 no cxeme) 8 Takom MecTe,
4yToGbl CBApPLWMK MO NErko yaepXxusartb
€8 HaXaTon faxe pykoi B pykaeuue.
MockonbKy KHONKa HaxoauTcs nopg
HanpskeHnem cetn, Heobxoaumo obec-

NEYNTb HAOEXHYIO 30NAUMNIO KaK CamMomn
KHOMKW, Tak W MNOOKNIOYEHHOro K Hen
kabens.

Peaaktop —J1. lomakiH,
rpadguca — J1. flomakuy 1 asTop, ¢oTo — asropa

MOAY/TbHAS PEK/IAMA

Ycnoenn cm. B ‘Paauno”, 2007, Ne 2, c. 11

PaguocTaHuum guanasoHa

433 MHz u Cn-Bu:
LWMPOKMIA BLIBOP, pasyMHbIE LIeHb.
Bonbwon Beibop ¢yHkumii 1 pon.

akceccyapos.

CmoTpuTe 30ech:
http://www.dessy.ru
107113, . Mockea, a/a 10.
Ten. (495) 304-72-31.

* * *

Knurn. Paguokomnnektytowme. CD.
Moutoi. Katanor Ha CD 25 pybnei
HANOXKEHHBIM MIATEXOM.

660094, r. KpacHosipck, a/a 10159,
“Dixon".

* * *

BhicbifiaeMm noutoi paguvontobu-
Tensckve Habopel, paguwopetann. Ka-
Tanor 6ecnnatHeiil. KoHeepT ¢ obpar-
HbiM aapecom obaaareneH.

E-mail: ppelecom@udm.ru.

426034, WxeBck, a/a 3503.




C OBMEH ONbITOM

Kak noBbiICUTb HAAE)XHOCTb
perynatopa MOLWLHOCTH
Ha mukpocxeme K145AMN2

A. BYTOB, c. Kypb6a SipocnaBsckoii obn.

l pyM  3kcnnayartauumM CHUMWCTOPHbIX

PErYNATOPOE MOLLHOCTW C Y3N0M
YNpaeneHns, NOCTPOEHHBIM Ha MWKPO-
cxeme K145A02, Hepenko cny4awTcs
0TKa3bl 3TOW MUKpOCxembl. B Teyewnue
NATU NET 3KCNNyaTauuu HECKONbKUX
PErynATOPOB Takoro TuMna MWKPOCXEMY
MHE NPULLNOCE 3aMEHWUTL B KaXO0M BTO-
pomM, umHorga HeogHokpaTHo. MNpuyiem He
TONBKO B CaMOAenNbHbIX Npubopax, HO 1 B
NPOMBILLNEHHbIX, BbINYLLEHHLIX B NEPUOL,
cO BTOpPOK nonosuHbl 80-x no Havana
90-x ronoe NpoLUNOro Bexa.

He Tak naBHo mukpocxema K145AMN2 8
o4YepenHolr pas Beilifa U3 CTpos B pas-
paBoTaHHOM ¥ W3rOTOBNEHHOM MHOIO
perynstope, cxema koToporo 6Gbina
onybnukoBaHa B nopbopke “"Cumn-
CTOpHbLIE perynaTopbl MOLHOCTKH"
("Pagwo”, 2004, Ne 4, c. 39, 40, puc. 2).

MNpepnonoxexHve "BO BCEM BMHOBAaTa
cratuka” 6biN0 OTBEPrHYTO, NOCKOSbKY
CTaTU4eCcKOMy paspsny npuwnock Gel
NPeooneTs HEManbiii NyTs OT CEHCOPHO-
ro koHTakTa E1 go Bxoga IN1 mukpocxe-
mbli DA1. He noaTeepounack u Bepcus 0
NpPOM3BOACTBEHHOM AedEeKTE MUKpOCXEe-
Mbl, TAK K&K NOXOXWE 0TKa3bl NDOWCX0On-
¥ C MUKPOCXEMaMW PaszHbiX NeT BbiNyc-
ka, NpUoBPETEHHLIMW B PAa3HOE BPEMS B
pasHbiX MarasuHax v oTpaboTaBlMMK B
coBpaHHbIX N0 PasHbiM CXeMam peryns-
TOopax OT HECKOMBLKMX YaCOoB [0 HECKOIb-
KWX NeT KPYrnocyTO4HO.

Bwino ycrtaHoBneHo, 4TO noBpexpae-
HWE MWKPOCXEMbI NPONCXOOUT BO BPEMA
WCKPEHWA B CETEBOI PO3ETKE, NPUBOLAA-
LWero K BO3HWKHOBEHWIO BbICOKOBONBLT-
HbIX WMMYNBLCOB HAaMNpPAXEHWA CamOouH-
AYKUMK B TOYKE COEOUHEHWMA NOMEXONO-

nasnswouwero apoccens L1 ¢ anextpoaom
2 cummncTtopa VS1. Yepes peauctop R11
3TU UMNYNbCbl NONagalT Ha Bxog SYN
MWKPOCXEMbI (BbIBOA 2), HAanpsixeHwe Ha
KOTOpPOM He [omxHo npeesiwarts 30 B.
YCTpaHuTe OTKasbl YAANOCL NOAKMIONE-
Huem ctabunutpora KC2 15X unu gpyro-
ro ManoMOLLHOIo C HanpsXeHwem cra-
6unuaaumn 12...15 B aHoaoM K BbIBO-
ay 2, a kKaToaoMm — K BeiBogy 15 Mukpo-
cxembl K145.

PeaucTtop, 4epes KoTopbli Ha BEIBOA, 2
nocTynaeT CUrHan CMHXPOHU3aLuK, Xe-
narensHo BeiGpartb C  A0NYCTUMBIM
HanpsxeHueMm He menee 1000 B. Yuu-
ThiBas, 4TO pacnpoOCTPaHeHHble pe-
3ucTopsl mowHocTelo 0,125 BT Boigep-
xuBatoT 6e3 npobos HanpsaxeHue BCEro
200 B, ero MOXHO COCTaBWTb M3 NATK
Takux peancTopoB, COEAWMHEHHBIX NOcne-
LOBaTENLHO.

[ns 3aWmThl CUMUCTOPA OT BLICOKO-
BONBTHLIX MMNYNBECOB NApPannensHo emy
(mexay anekTtpopamu 1 1 2) MOXHO
NOAKNIYUTE BapUCTOP, Hanpumep,
FNR-05K471 (emkocts — okono 40 nd)
wnn FNR-07K471 (emkocTb — OKONo
100 n®). YcraHoeBka 6onee MOLHBLIX
BApWCTOPOB, WMEKLWMX u Bonblyo
MEXINEKTPOOHYI0 EMKOCTb, NPUBOOMT K
3aMEeTHOMY YBENWYEHWIO YDOBHA CO34a-
BaembIX PEMYNATOPOM NOMEX.

Penaxtop — A. Jonruwid

MOAYNbHAA PEKJTAMA
Yenoewn e, 8 "Paama”, 2007, M 2, ¢. 11

MHTEPHET-MATA3HWH "EKITS.RU"

Mpepnaraert:
noro no 20 wr. = 440 py6.

noro no 25 wr. = 440 py6.

320 py6.

DNeKTPOHHBbIE KOHCTPYKTOPbI:

Hue ans nabopatopHoro BN = 210 py6.

— HaGop BeIBOgHLIX pe3anucTopoB, 168 HoMWHanNoB, Kax-
— HaGop YW -peaucropor 0805, 169 HOMUHANOB, Kax-

— Habop Y4M-konpgencaTopos 0805 = 210 py6.
— HaGop BbIBOAHBIX KEPAMUYECKWUX KOHAEHCATOPOR =

— ConHeyHbie anemeHTbl 0T 10 WwT., ot 14 pyb.

— EK-1007Kit — Bcrpaveaemblii BonsTMeTp (0o 51 B) +
amnepmeTp (oo 2,55 A), XK-uHavkatop, woeansHoe pele-

— EK-2501Kit — Bctpavsaemsiii BonstmeTp (o 51 B), ©

@PE3EPHO-IPABUPOBAJIbHBIE MALLIMHbI
A7158 U3rOTOBJIEHNA MEYATHbBIX IJTIAT

Roland

EGX-300

205 e (30 %50 (330 o 0

3-xpa3psaHbiM CBETOAMOOHBIM WMHAOMKATOPOM, Hepoporas v
MWHWATIOpHAas 3aMeHa CTpenodYHoMy uHoukatopy = 130 py6.

— EK-3488Kit — "Tpw yctpoitictea B ogHom!™ Bbibop
pexuma KOHPUrypaumoHHeiMK oxamnepamu: undpoBoin
amnepmetTp 0o 10 A, MUNNWMBONETMETP MNKW BONLTMETP. [ns
BCEX KOHGWrypauwin mamepenve B obeux nonapHocTsx!
TpexpaspaaHblil cCBeTOAUOAHLIM nHaukaTop = 180 py6.

— EK-2006/12Kit un EK2006/6Kit — WHTennekTyansHoe
3Y ans 12 B 1 6 B CBMHUOBbLIX aKKyMyNsiTOPOB, € UMdpPOBOIA
vHOWKaumen Hanpspkedma = 150 py6.

— EK-Light64Kit — MowHbI cBETOOMOAHLIA (OHapb,
64 ceeTogMona, 5 ypOBHEW APKOCTU NEPEKTHYeHWe OOHON
KHOMKOMW, MUKpONpoLeccopHoe ynpasnenuwe = 530 py6.

— EK-8425Kit — TemBpofnok + perynarop rpoMKocTU ©
KHOMNOYHBIM ynpasnenvem = 260 pyb.

W opyrue KOHCTPYKTOpPbL... A Takke yxe cobpaHHbie W
HacTpoeHHsle mopynu. Bce ueHbl ykazaHbl pO3HWYHBIE.
JHocraska no Poccun HanoXxeHHsIM nnarexom, bnuxHee sapy-
fexee npenonnara unn y Hawux npeacraeuTeneid. MunHu-
ManbHblil 3akas oT 1 wr.!

www.ekits.ru ekits@ekits.ru

EGX-400/600

paboqero EGX a8
) = 407 wmi (¥} X 42wt (2)

A

“

BhiCOKOCKOPOCTHBIE, BHICOKOTONMBIE M IOCTY
a ANR HIro

e rno yene ¢p P
MevYarHmx NAaT

ol L
BoamMomHO xax $p P pa TaK W CBep) CTBEPCTHN
AFIA yCT POCKEM M NP Aevranen.

OthumansHe npeacTasrtent tupmel Roland - 000 “P-TexHuk

Mockea, yn JopoaxHan, a. 3, kopn. B

Ten. (495) 981-49-65.

E-mail: m55@roland.ru. Web: www.roland.ru -RO'Ia!’)d
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Mpubop Ana npoBepkKu
TenedoHHbIX annaparTtos

P. EPLLIOB, noc. KpacHonecHsivi BopoHexckos obn.

Ecnun pa6orocnocobHocTs Tene@oHHOro annapara BbI3bIBAeT

COMHEHHS, MOXHO, KOHEYHO,

"nokonarbca” B HEM, He OTKN0Yas or

a60HEeHTCKONH NUHUKM K NOMBL3YACHL AN NPOBEepKW Y3/10B annapara
curHanamm, nogasaemeimu ATC. Ho npu 3aTom BO3HUKaeT psg npo-
6nem. MHorne coepemeHHbie ATC 6/10KMPYIOT NUHWIO, €C/IW B Te4Ye-
HHUe MUHYTbI NOC/Ie CHATHUA TPybku He Ha4vaT Habop HoMepa, NpuYem
4acToe NOBTOPEHUE TAKOW CUTYaLMH MOXET Bbl3BaTh NMPETEH3UMU CO
CTOPOHBI TEXHUYECKUX CcnyxB cTanHyuu. A c BBEegeHuemM nosBpemMeH-
HO#M OonNnarbl Pa3roBOPOB 3aHMUMAaThb SIMHUIO Ha ONATENbHOE Bpems
Ans NpoBepkn M PEeMOHTa annapara MOXEeT O0Ka3aTbCs BecbMa
HaknagHo. lNpefnaraeMslii Npubop NOMOXET HaWTHU W YCTPaHUTL
HeucnpasHOCTL Tene@oHHOro annapara, He noAK/Mo4Yas ero K

peanbHOW NUHUM.

HpnGOp MMWUTUPYET CUrHanbl, noga-
saemble ATC 8 aBOHEHTCKYIO NUHUIO,
3a VCKNIOYEHMEM TeX, KOTOPbIE TeHEpPUpY-
eT annapartypa onpegeneHus Homepa
aboHeHTa. EAMHCTBEHHOE CYUIECTBEHHOE
OTAIMUME — HACTOTA BLI3LIBHOrQ CurHana
50 Ny BmecTo cTaHpapTHeix 25 My, HO, Kak
NMOKA3LIBAET MPakTWKa, ANA Bbi3bIBHBLIX
YCTPOWCTB NOAaBnaloWwero 6onbLWWHCTBA

Mpu cHaATuM TenedonHOW Tpybku no-
CTOfHHBIN TOK, NpOTEKaoLWWiA 4epea anna-
pat A1 (okono 35 mA), co3pacT Ha peau-
ctope R4 nageHue Hanpsxedwusi, gocTa-
TOYHOE A5 OTKpbIBaHWA TpaHaucTopa VT2.
3Ha4eHue ToKa MOXHO KOHTPONMPOBaTh Mo
nokazaHuaMm Munnuamnepmetpa PA1,
LwiKana KoToporo gonxHa BTk nporpaayv-
poBaHa COOTBETCTBYOWMM o0Bpasom.

nepesonaT nepekntyarens SA2 B Bepx-
Hee (no cxeme) nonoxernwe. Bce, 4TO
rosopuTca B TPyGKy, A0MKHO BbiTh CRbILL-
HO B AuHamuyeckor ronoeke BAT1
TPOMKOCTb PEerynupytoT nepemMeHHbIM
peauncTopom R9.

MNockonbky MNpu cHATOW Tpybke ypo-
BEHb HAnNpsXEeHWs Ha BbIXOOE 3nemeHTa
DD1.2 HM3kuia, TpadamncTop VT 1 3akphIT n
pa3oMKHYThIE KOHTakTel pene K1 He patoT
BO3MOXHOCTW, Haxas Ha kHonky SB1,
nopaTte Ha TenedoHHbBIM annapart Bbi3biB-
HOW curHan ¢ o6motku lll TpaHchopmarto-
pa T1. Takas BO3MOXHOCTb NORBNSETCH
TONbLKO Npu Tpybke, nexauiei Ha npegHa-
3Ha4YeHHOM ANA Hee MecTe annaparta,
KOrfa ero uenb no NOCTORHHOMY TOKY
pasoMKHyTa ¥ TpaHaucTop VT2 3akphbiT.

Y3en nutanms npuwbopa COCTOMT w3
cobpaHHoro Ha guomax VD3—VD6
MOCTOBOr0 BbLINPSMWUTENS HanpsxXeHus
o06moTkK Il TpaHcdopmaropa T1 U uHTE-
rpaneHoro ctabunuaartopa DA1.

Tpauauctopbl KT3156 MoxHO 3ame-
HWTb APYFMMW TOW XEe Cepun Wnv Cepui
KT201, KT3102 1 npo4umMu mManomoOLLHbI-
MW CTPYKTYPbI N-p-N. 3aMeHy TPaH3ucTo-
py KT940A cneayet noabupare us yucna
BLICOKOBOJIbTHbIX, TaK KaK HanpaxeHue
MexXay ero konnektopom u 6asoin npu
noAaye BbI3BIBHOTO CUrHana pocTuraer
180 B. MNpurogHel, HanpuMmep, TPaH3ucTo-

c4 B
470 mKk % 16 B VD8 JIR11 pap Kol 7 DA2, BB, 14 DD1-=—
I} K1 2 1naoo7 7|51k K157YA1
+
i DA1 s S
VD3-VD6 VT1 KT3156
FU1 fhea g\lu 120
05A ]
R1551 k
"] C222 MK > SB1 1 c13
S : Rl "%60B K1 1_’]; 250 ik x
N Il x 16 B
SA1 1] "BLi3os + cg ['ﬂ i
W18 Vo2  R3 47MKx 16 B
Pingoo7 00  L1iim B
——.A
R2"
vt 10k VT3 KT3156
¥ 1Naoo7 ’;g Al R17 51k e
0 PAL Ha KT940A
T U=1 m 47
cs8 R18
: ~~ T 0.22 uk DD1 K561NA7 ne
Puc. 1 Kebi 2 DA2, aus. 7 DD1 r

TenedoHHLIX annapaTtoB 3T0 HWKaKOro
3HAYEHWA HE MMeeT. 3BYK NWLLL CTAHOBWUT-
cs Bonee peakum.

Cxema ocHoBHOro 6noka npwbopa
npeacrasneHa Ha puve. 1. Ona nurtadus
nposepremoro annapata Al ucnonbayertcsa
BbINPAMNEHHOE HanpskeHwe oBmoTkum 1112
TpaHcgopmaropa T1. Ero crabunuavpyer
ctabwnuTpod Ha 56 B (VD7). Hanpsixenwe
NnocTynaer B LEens annapara 4epea opoc-
B Ka4yeCTBE KOTOPOra MOXHO
MCNONbL30BaTh KaTyLKy Kakoro-nubo pene

- conpoTueneHuem 500...700 Om. Ecnu 06-

MOTKa gpoccens MMeeT MeHbluee conpo-
TMBREHWE, NOCNEA0BATENBHO C HUM HYXHO
BKNIOYNUTE pPE3VCTOP COOTBETCTBYHOWErO
HOMKMHAanNa n MOLWHOCTW.

Awon VD1 2awmuiaeT munnvamnepmeTp v
uenb 6asbl TpaHaucTopa VT2 oT Hanpsixe-
HWA OTPWUATENBbHON MONAPHOCTWM, NOSAB-
naowerocs Ha peanctope R4 npu nopaye
Ha TenedoH BbI3LIBHOrO cUrHana.

MpubnuautensHo Yyepes 1 ¢ nocne oT-
KpblBaHUMa TpaHaucTopa VT2 (3anepxky
obecneumeaet uens R10C8) paspewaeTtcs
paboTa reHeparopa curHana 4acTtoToWn
425 Ny Ha anemenTtax DD1.3 w DD1.4,
Ecnw nepekniovatens SA2 HaxoauTcs B
HWXHEM (N0 CXEME) NONOXEHWW, 3TOT CUr-
Han, ycunexHslin tpaHauctopamu VI3 un
VT4, noctynaeT Ha annapar Al » nonxeH
6biTb CrbllUEH B ero Tpybke.

IOna npoeepkn mMukpodoHa U CBA3aH-
HbIX C HUM y3NoB TenedOHHOro annapara

pbl KTS04A—KT504B, KT969A, a Takxe
uMmnopTHble MPSA-42.

3ameHoi ONepauMoHHOMY YCUANTENIO
K157¥01 nocnyxut niobas MuUKpocxema
ycunurena mowHocti 34, cnocobHas npu
HanpsxeHut nutadmua 9 B otnate B Ha-
rpyaky 0,5...1 BT. Ee Heo6x0ovMo BKMOYUTL
no TWNoBoil cxeme. JuHaMu4eckan ronos-
ka BA1 — 1-0,5 conpoTtueneHuem 8 Om.

Pene K1 — P3C-15, nacnopt
PC4.591.003. Ero MOXHO 3ameHuTb Opy-
rum manorabapuTHbiM, HaaexHo cpabatbi-
BalOLWMM Npwt Hanpsxkedun 9 B, Hanpumep,
P3C-60 wcnonHenus PC4.569.435-02.
Bmecto munnuamnepmerpa PA1 ¢ Tokom
NOMHOro OTKNoHeHus 1 MA nogouger w
6onee YyBCTBMTENbLHLIN Npubop — MUKpPO-



Ha cuetunk DD1 (pwuc. 2)

HanbHOro HomepoHabuparens nokasaHa

By DD1 K176WE4 HG1 A304r MOCTYNalOT UMNYNLCHI, BO3- Ha puc. 3. OH NOCTPOEH Ha BKIIOYEHHOW
o (P . P Hukawwwe B Tovke B BO  nNO TMNOBOI cxeme cCneuvanuanpoBaHHOM
B (ove. 1) g 106 g spems Habopa. Mpu ncnpas-  mukpocxeme KP1008BX18 (DA1) — npu-
c 4 ¢ 3 | HOMm HOMepoHabupaTene emHuke-gewndparope reHepupyemoro
D Ha—2 p umcdpa Ha uHavkatope HG1 Takum HOmepoHabBupaTenem curHana
Ef3 UE 84 no OKOHYAHWW COOTBET- ¢dopmara DTMF. Kop HabpanHo# uvdpet
F H E CTBYIOLLEN CEPUN MMMYNLCOB  NOABNSAETCHA B ABOWYHOM BUAE HA BbIXOAAX
G G ponkHa cTate pasHoi Ha- Q1—Q4 3TOM MUKPOCXEMBI U NOCHE npe-
Kewe 14 DD]=— OPpaHHoW. He 3abbiBaitte o6pasoeaHus Mukpocxemoit DD1 Bbiso-
WSB1 TONLKO, Npexge Yem Habw-  AUTCR Ha CEMWINEMEHTHLIM CBeTOaMOA-
?’l Yer 0 K BbiB 7001*-] pate ouepepHylw uudpy, Hblid nHavkatop HG1. Bo Bpems npuema
I (pue 1) yCcTaHaBNMBATL CHETYMK B  curHana eknloyeH ceetogwon HL1. Tok
WCXOOHOE COCTOfIHME Haxa-  BbIXOO0B npeobpazoeartens Kopa
Puc. 2 TMem Ha kHonky SB1. 3tomy KP514M[1 ero BHyTpeHHWE Lenu orpaqm-
B {puc. 1) _L
cs __‘
o =% Eff] ooy Keie. 18 DA1, Bwis. 14 DD1
51k O01mK = KBbie 9 DAT, Boig 6 DD1=—
A (puc 1}| DD1
KP514101 HG1
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Puc. 3
amnepmeTp. HyXHO nulbe NpaBMNbLHO COCTORHWMIO COOTBETCTBYET HOMb Ha  YWMBAIOT 3HadeHwem 5 mA. MoaTomy ykasaH-
nopobpartk peavcrop R2. uHgukatope HG1. HbI Ha cxeme nHavkaTop AJIC314A MOXHO

Mpw HeoBxopMMOCTH MOXHO O0Non-
HUTE Npubop y3namu, NO3BONAOLLMMU
NPOBEPUTL NPaBUNLHOCTE paboTbl HOMe-
poHabupatena TenedoHHOro annapara.
Jns npoBepkn MMNYNbLCHOMO HOMEpPOHa-
6uparens Heobxoaum y3en no cxeme, Nao-
GpaxeHHoi Ha puc. 2. Ero nogknoyaioT K
nokasaHHeIM Ha Cxeme OCHOBHOro 6noka
(puc. 1) Toukam B, Bu T,

Cnenyer UMETb B BUOY, 4TO Harpy3od-
Has cnocoBHOCTE BLIXOAOB MUKPOCXEMbI
K176WE4 (DD1) Hesenuka. Yr1obbl nog-
KNKOYUTE K HEA MEHEee HyBCTBUTENbHLIN,
4em AN304l, cReToAMOOHBIN MHOMKATOP,
MOryT noTpe6oBaThCA AOMONHMTENBHLIE
YCUNUTENM.

Cxema nogknio4aemoro kK Toukam A, B u
[ ocHoBHOro Gnoka yana nMpoBepKM TO-

3aMEHUTb TONBKO TakUM CBETOAMOLOHBIM
CEeMMUANEMEHTHLIM C OBLLMM KaTOAOM, ONs
paboThl KOTOPOro AOCTATOYHO 3TOMO TOKA.
KeapueBbiii pe3oHaTop Ha 4actoTy
3,58 My umeeTcs B TenedoHHLIX anna-
parax c ToHansHbiM Habopom Homepa 1 B
UBETHbIX Teneenaopax cuctemsl NTSC.

Penakrop — A. Qonrvi, rpagwika — A Jonrwii

Y3en ponycKoBOro KOHTpons

O. WIbWUH, r. Kazans, TaTapctaH

OnucaHHoOe yCTPOoHCTBO COBMECTHO C npeobpa3oearenemMm reMne-
partypa—Hanps)xeHue no3BosseT KOHTPONMpPoBaTk paboTy cUCTeMbl
oxnaxaeHus obbexTa Mo cBeYeHuio CBeToaqMOoLHOro MHAMKaTopa m
BbipabaTeiBaTe CUrHan YNpaBleHWs BHELWHWMHW YCTpoOWCTBaMKU B

33BUCUMOCTM OT TEMINEPaTypsl.

0 MHOrux obnacTsax pagvoanekTpo-

HUKW, HaNpUMep, B CUCTEMax C napa-
METPUHECKMMW YCUITMTENAMM, B YCTPOWA-
cTBax WMHOpakpacHoro pgwanasoHa, a
TaKxke NPy NPOBEAEHWN PA3NNYHbIX HAYY-
HbIX WCCNEeNOBaHWIA MCNONBL3YIOT Yanbl,
Tpebylolme HU3KOTEMNEPATYPHOrO OX-
naxperHms [1], 0OObIMHO CXMXEHHBLIM
rasom, nogaBaemMbiM M3 CNeunansHoro
pesepsyapa [2]. MNpu ucToleHun pesep-
Byapa HopmanbHaa paboTta oxnagutens
MOXET HapyLUMTbLCA. 3TO 3aCTABNSET HE
TONLKO NOCTOAHHO KOHTPONIMPORATH TEM-
neparypy, Ho u Bnokwposate paboTy
0OXNaxpaemoro yana npu OTKNOHEHUWM OT
HOopmansHoro pexuma. Kak npaswno,
DATYMKOM TEMMEPAaTypbl CNYXUT TEPMO-
pes3ucTop Wan  NONynpoBOAHWKOBLIM
Avop [3].

B kayecTtee npumepa Ha puc. 1 noka-
3aHa ¢yHKUWOHAnNbHas cxema yCcTpou-
CTBa KOHTPONSA Temnepatypsbt ¢oTtonpu-
EMHWKa, COOepXallero B oxiaxnaemom
ofbeme GOTOYYBCTBUTENLHBLII 3NeMeHT
R2 n Tepmopesauctop RK1. MNpeobpaso-

Bartenb COMNPOTUBNEHWE—HaNPsXeHue
BoipabaTteiBaeT HanpsxeHue, nponop-
UMOHanbHoe Temnepartype. 3To Hanps-
XEHWE MNOCTYNAET Ha BXOL Y3na OonycKo-
BOr0 KOHTPONS, KOTOPbIW B 3aBUCUMOCTY
OT TEMNEPATYPLI B OxNaxaaemom obbeme
ynpaenseT y3noMm nutanus GoTtonprem-
HUWKa MyTemM Nnoaadu CUrHana Ha oTko4e-
HME HanpsxXeHus Ha doTopeancTope R2,
a Takxe obecneynsaeT paboTy MHOWKATO-
pa HL1.

Huxe onucaH y3en OonyckoBOro KOH-
TPONs, BXOOSALWMIA B COCTAB ONMWUCAHHOMO
yctpowcTea. OH moxeT BbiTe MCNONb3o-
BaH ¥ B apyrmx npmbopax, rae Tpebyercs
peanv3oBLIBaTh LOMYCKOBLIA KOHTPONb
napameTpoe W BoipabaTtbiBaTek CcUrHan
YNPaBNEHUA BHELLHUMW y3namMu.
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VIt KT5036; VT2 KT5026; VDI—VD3 KAS522A; HL1 A/1307BM.

Puc. 2

OT CXOXKMX NO HA3HAYEHMIO M NPUHLUKMAY
peicTeunA yanoe [4] onucsiBaemblii 0TNK-
YaeTcs anroputmom paboTel MHOMKaTOpa,
LIMPOKMMW NpeaenamMm BXoAHOro Hanps-
KEHWA WM BLICOKOW CTabuNEHOCTLIO MOPO-
ros cpabatoiBaHua. K pocTOMHCTBam
MOXHO TaKXKE OTHECTU NPOCTOTY Hanaxwu-
BaHWA W AOCTYNHOCTL SNEMEHTHOM 6asbl,

MpuHuMnNuansHas cxema ysna nony-
CKOBOro KOHTPONA NokasaHa Ha pme. 2, a
BPEMEHHbIE AMarpaMmbl HanpsxkeHwa B
XapakTEPHbIX TOYKAX CXEMbl, MOACHRAIO-
wue paboty yana, — Ha puc. 3 (MacwrTa-
6bl N0 ocAMm abcumncc U OpavHaT He cob-
NIOAEHbLI).

Y3en cocTouT U3 YyCTPOWCTB cCpasBHe-
HWA, cCOBpPaHHOro Ha ONepauMOoHHBIX YCU-
nutensix (OY) DA1, DA2, ynpaBneHus Ha
TpauaucTopax VT1, VT2 u puopax VD1—
VD3, reHepatopa MpAMOYronbHbIX WM-
nynscos Ha OY DA3 u koHgeHcaTope C1 un
wHaukatopa — ceetoguvopa HL1. Kowx-
nexcatop C2 — dwuneTpylowmin B Lenu
nUTaHUA.

OcHOBHBIE
TEXHUYECKHNE XapaKTepuCTUKHU

Pabounit HTEpBan BXOOHOrO

Hanpsxeuua, B .............2... 10
Yucno pexumoB  paboThl
WHAMKATORA o svaiaivsaaanas 3

Yacrota MUraHuvs wHOMKaro-

e BN e e : 1.2
MuHuMmansHoe HanpsxeHue

Ha Bbixoge, B, He bonee ..... 1,5
MakcumansHoe HanpsxeHue

Ha Bbixoge, B, He meHee ......... 10
HanpsxeHue nutanms, B ........... 12

MoTpebnsemblit Tok, MA, He Bonee ...15

MycTb B HaYanbHbIR MOMEHT ty (puc. 3)
Temnepatypa B oxnaxgaemom obbeme
BbilE OONYCTUMOrQo YPOBHA, NOaTOMY
Hanpsxenve U, Ha Bxoge yana Bbilie
NOPOroBbIX 3HAYEHWI HanpAXeHusa cpa-
GatbiBaHus Ug,r OY DAT 1 U OY DA2,
yCTaHaBAMBaeMbIX NOACTPOEYHbIMU PE3n-
ctopamu R4 1 R5 cCOOTBETCTBEHHO.

MoatoMy BbixogHoe HanpsxeHwe OY
DA1 Uguxs ¥ DA2 Uge HEXOOWUTCH HE HU3-
KOM YPOBHE, BCNEACTBUE Yero TpaH3ncTo-
pbl VT1, VT2 v guopel VD1, VD3 3akpbiThl,
a amop VD2 otkpbiT. KoHgexcatop C1 coe-
OWHEH Yepea oTKpbiThin anoa VD2 ¢ BbixO-
nom OY DA1, noatomy HanpsxeHve Ha
koHpeHcatope C1, a cnepoBartensHo, 1
Ha uHBepTupylowem eBxoge OY DA3
Mano no CpaeHEeHUIO C HaNpsXeHWem
Ha €ero HeWHBEpPTUPYIOLWEM BXOAe,
yCTaHasIMBaeMbIM AENUTENEM Hanps-
xeHns R10R11 » pasHbiM NONoOBUHE
HanNpsXeHWs NUTaHKA.

B peaynktare aTtoro redeparop,
cobpaHHbliii Ha OY DA3, aatopMoXeH, a
Ha ero BbIXOAE YCTAHOBNEHO Hanpsxe-
Hue, Bnuskoe k nuTawowemy. Cee-
Toauon HL1 cBetut HenpepbiBHO. Ha
BbIXOLE y3na — HanpsxeHue, 6nuakoe
kK Hymo, 6nokupylowee paborty yana
nUTaHua GOTONPUEMHIKE.

B mMoMeHT t; Temnepartypa B Oxnax-
naemom o6bemMe OnyckaeTcs Ao ypos-
HA, MpW KOTOPOM BO3MOXHA Mnopaya
HaNpsXeHWA NUTaHua Ha doTonpuem-
HUK. B 3TOT MOMEHT BXOQHOE Hanps-
XEHWEe yana [OonyCKOBOro KOHTpONs
pocturaet ypoBHs U, (Touka A Ha
puc. 3). Moatomy OY DA1 nepekntoya-
€TCA W Eero BbIXOAHOE HanpsxeHue
Upexy CTAHOBUTCH BAU3KUM K Hanpsxe-
HUIO MUTaHWA. 3TO NPUBOAUT K 3aKpbl-
BaHuio auona VD2 M OTKpbIBAHWIO

bk « DA3 - | |R12
o Ledlypy . .
K .5 o

KB~ VT1  —Bh—

R7

70

nvopa VD1. MNoatomy Ha MHBEPTUPYIO-
wem Bxome OY DA3 nossnsercs
HanpsxeHue, Bonbluee, Yem Ha HeWH-
BepTupylowem, ecneactene qero OY
DA3 nepeknto4aeTcn U HanpsXeHuwe Ha
ero BbiXOAe CTaHOBWUTCH BNM3KuM K
Hynio; ceeToauog HL1 racHer.

B MOMeHT t; Temneparypa 8 oxnax-
naemom ob6beme onyckaetca 0o pabo-
4ero 3Had{eHws. BxogHoe HanpsxeHue
U, yana ymeHbliaetcs 0o U.. (Touka
B Ha puc. 3). MNoatomy B MOMEHT t;
HanpsxeHne Ugue cTaHoButcs 6nua-
KMM K HanpsKeHW0  NUTaHWA.
OTkpbiBaloTcA TpaHaucTopel VT1, VT2
W 3akpeiBaetca gvon VD1. Ouogn VD3
OTKPLIBAETCH, HAaNpsXXeHWe Ha VHBEp-
Tvpytowem exopne OY DA3 no-npex-
HEMY MPEBLILLAET HaNpsXeHWe Ha ero
HEWHBEPTUPYIOLLIEM BXOAE, COCTOAHWE
OY DA3 He M3MeHseTCs U CBETOOMOop
HL1 ocraeTcs BbIKNOYEHHLIM.

Mo mepe ucrolleHws pesepeyapa c
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XNagareHToOM Temnepatypa B OXnax-
naemom obbeme noesbilLaeTcs, U B
MOMEHT t; BxooHoe HanpsxeHwe Ug,
YBENWYMBARCH, AOCTUIAeT NOPOroBoro
HanpsxeHus cpabartbiBaHua QY DA2



Unopz (TOuka B — wa puc. 3). B ator
MOMeHT HanpsxeHue Uge YMEHbLiaeTcs
[0 HynsA, TOK Yyepea peauctop R9 ymeHs-
waeTcn, oAHako TpaHaucTopel VT1, VT2,
BK/IIOYEHHBLIE MO CXEME aHanora TPMHW-
cTOpa, OCTalTCA OTKPbIThiMU. Auopnkl
VD1, VD2 u VD3 3akpblBaOTCH, & reHepa-
Top Ha OY DA3 HauywHaeT BuipabaThiBaTh
NPAMOYrONbHBIE MMMYNbLChl, CBETOAMOL,
HL1 BCcnbiwkamuy npenynpexaaeT 0 Hada-
ne BbLIXOAA CUCTEMbl OXNaxneHua U3
paboyero pexwuma.

K momeHTy 1, TemMnepatypa B oxnax-
naemom obbeme NogHUMaeTca A0 3Ha4Ye-
HWS, MPKY KOTOPOM NoAaYa HanpsXeHus Ha
$OTOPE3nCTOP CTAHOBUTCH HEnonycTu-
moii. BxopHoe Hanpsixkeuve U, y3na no-
cturaer ypoeHs U.e, (Touka I Ha puc. 3).
BuixogHoe HanpsxeHue U, CHOBa
YMEHbLLUAETCA NoYTK 0 HYNs, OTKPLIBaeT-
cs auop VD2, saTopmaxueaeTtcs reHepa-
Top Ha QY DAS, npuyem BeIXOOAHOE Hanps-
xeHue atoro OY ocraertca GNM3KMM K
nutaowemy, ceetoguon HL1 ceetur
HENPEepbLIBHO, @ Ha BLIXOAE y3na Nofens-
eTCH HN3KWA YPOBEHB HANPSXEHWS.

Ya3en nonyckoeoro KOHTpons cobpad
Ha nevaTtHoW nnarte u3 GonLrMpoBaHHOro

CTEKNOTEKCTONUTA TONWMHOR 1 mm. Hep-
TeX nnaTtel NpeacTasned Ha puc. 4. MNnara
NOMELLIEHa B META/INUHECKUIA KOPTTYC.

OkcupaHble koHpeHcatopsl C1, C2 —
TauTanoebie, K53-56, npunasHel co cTopo-
Hbl NeYaTy; AOMYCTMMO Takxke WUCNonbL3o-
Bath Apyrue, Hanpumep, K53-4, K53-16,
K53-18, K53-30, K53-46. Mukpocxemsl
K140¥06 moryT ObiTe 3ameHeHbl Ha
KP140Y0608 wnun K140¥07, KP140YO708.
Ceetogmon, moxeT GbiTh M06bIM, Hanpu-
mep, u3 cepum Al316. MocToRHHLIE pe3n-
ctopel — C2-33 (BOo3amOXHas 3amMeHa —
C2-23, C2-33, MIIT, OMJIT); noacTpoe4-
Hoie — CI3-39A (uwnu Cr13-37, Pr11-48).
Ovopsl KOS522A moryT 6biTe 3aMeHeHbl
noBeimm n3 cepuin KO5226, KA 102, KA 103,
KAS521. TpaHauctopbl — nobbie 1a cepuin
KT315, KT316, KT502, KT503, KT3102,
KT3107 cooTeeTcTBYIOLEN CTRYKTYPbI.

Perynupoeka yana 3aknioyaercs B
YCTAHOBKE MOPOroBbiX HANMpPAXEHWA cpa-
6artbiBaHuA Uy M Unoee NOACTPOEUHBIMI
pesuctopamu R4 1 RS cooTeeTCTBEHHO U
npoeepke ero paboTel COMNacHo BpeMeH-
HBIM Ouarpammam Ha puc. 3. Hacrory
BCchnbiwek ceetoguona HL1 ycradaenu-
BatoT nogbopkoi peamctopa R13.

B 3aknioyeHue cnepyeT 3amMetuTb, 4To
ONUCaHHbIA y3en AOMNYCKOBOrO KOHTPONs
MoxeT paboTate v C BXOOHbLIM Hanpsxe-
HWEM, WHBEPCHbIM M306paXeHHOMY Ha
puc. 3. B aTOM cnyyae BXoQHOE Hanpsixe-
HWe cneayeT NofaBaTtk Ha HEMHBEPTUPYHO-
wuia Bxon OY DA1 u DA2, a noporosuie
HanpsxeHns Upgpr U Uy YCTaHaBNMBATL
Ha MHBEPTUPYIOLLEM Bxoae aTux OY.
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Bbikniw4yarenb ocseweHus c A1y

M TauMepom

A. APUCTOB, r. Baprayn Antasickoro kpas

3710 yCTPOHCTBO MOXHO YCTaHOBUTL B NOMeLjeHUun BMecTo 06biy-
HOro HacTeHHOro BbIK/IIOYATe I OCBelyeHus. 3TO NO3BOJINT BKJTIO-
YaTe MUK BbIK/IIOYaTh CBET He TOJIbKO BPYYHYIO, HO M AMCTaHLWOHHO,
nogaeas komaHgel ¢ moboro UK NAQY, paborawuwero cornacHo npo-
Toxkony RC-5. Haxumas Ha knaBuluy Beik/mioYaTens B onpegeneHHoM
nopsAke Man ¢ NOMOLLbIO TOroO Xe nysbTa, MOXHO 3afaTtek BpemMs (OoT
5 o 60 muH), NO UCTEYEHUM KOTOPOro ocBeLyeHne bByger asTomaTim-
4eckyu BbIKMIOYEHO. Boixmovyarens npurogeH gnas ynpasieHnus nam-
namu mo6oro TMna, B TOM YUC/E SIOMMUHECLIEHTHLIMM.

:Bnexrpowue y3nel npegnaraemoro
BbIK/IIOYATENA MUTAITCA OT CeTU
220 B. OH, ogHako, O4eHb 3KOHOMWYEH.
MNoTpebnaemas B AeXYPHOM pexume (npu
BLIK/IOYEHHOM OCBELLEeHUM) MOLUHOCTb He
npeebiwaer 0,35 B-A. CymmapHan moLL-
HOCTb YNpaBnsemMbiX BIKNIOHaTENeM namn
moxeT gocturare 1000 Br.

Xota WK npwemHWK BbikaloYaTens
CKpPbIT B €ro nnacTMaccoBOM Kopnyce,
AAnbHOCTE AUCTAHUMOHHOTO YNpaeneHvs
nocturaet 6 m. MNpu HeobxooumocTy ee
MOXHO YBENW4UTL BABoe, obecneyus Hec-
NnpenaTCTBEHHOE nNpoHWKHOBeHMe WK
nyyei K NpUemMHUKY, Hanpumep, Npoceep-
NVB B KOPMNYCE OTBEPCTHE.

Cxema BbIKNIOHATENs MOKa3aHa Ha
puc. 1. Ero ocHOBHO# y3en — MUKPOKOH-
Tponnep DD1 — pabortaeT no nporpamme,
KOAbl KOTOPOW npueedeHsl B Tabnuue.
MNporpamMa paspaboTaHa C NOMOLLIO
komnunatopa BASCOM-AVR Bepcumu
1.11.8.3. Py4HOe ynpaeneHwe BbIKNOYa-
TEeNnem NPoOW3BOAMTCA C NOMOLLLIO KHOMNOK
SB1 n SB2. MNpu xenaHum Kk paswemy XP1
MOXHO NOOKMNOYMTE ABE KHOMKW, Ay6nu-
pYIOLLME OCHOBHBIE. [MHa MAYLLMX K HUM
COEAMHUTENbHBLIX NMPOBOAOB MOXET [0-
crurats 10 m.

Mopayne UK npuemHuka B1 npuuumaet
komaHgel MNAY. MukpokoHTpOonnep wx
nekogupyet, otbupaer Te, 4To npegHa-

3Ha4YeHbl ycTpolcTey ¢ kogom O (Tenesu-
30pY), W UCMONHAET COrNacHo Nporpam-
me. Tpauauctop VT 1 no curHanam MUkpo-
KoHTpOnnepa ynpaenser pene K1, koH-
TaKkTbl KOTOPOro BKMKOYEHBLI B Lenb NuTa-
HWS OCBETUTENbHBLIX namn. Ceetoamonb
HL1 v HL2 curHanvampyloT O paznuyHbIX
pexumax paboTel BhiKNKO4arens. Ysen
nuTaHua Npubopa CoCTOUT U3 NOHWXAI0-
wero TpaHchopmatopa T1, auogHoro
BbINpsMUTENnsHOro mocta VD1 n ctabunu-
3aTopa HanpsaxeHusa DA1.

YcTpoilcteo cobpaHo B Kopnyce oT
06bIMHOr0 HACTEHHOrO  BbIKNOYaTens
"Mpuma”. Bce petann paameuleHsl Ha
Ne4yaTHoi nnarte, YepTex KOTOpoW W30-
GpaxeH Ha puc. 2. Bce pesucTopbl w
KOHAEHCATOPb! (38 UCKNIYEHNEM OKCUA-
HbiX) — Tunopaamepa 0805 ons nosepx-
HOCTHOro mMoHTaxa. OHW yCTaHOBNEHLI CO
CTOPOHbI NeYaTHeiX npoBoaHukos. Oc-
TaneHble AetanM CMOHTUPOBaHbl 0BbIY-

DA1 78L05
sl o 4—= K 8bi8. 20 DD1
LS
c c6 100 mk x
0,1 MK -IE'1 MK T x10B
Keeis 10 DD1 >
L =
c1 k[ %
R1 2mx |[//R2 [/]R3 R4 &, V02 i §
/1100 x10B | |/]10x |[4]10x [/]10k 1N4148
DD1 8
-;H—' ATtiny2313 s
B1
TSOP1736 e e L )KT31025
N B 14 pp2 PB4
N R R P PBE6
— "}t PD2
[ PD5
4
< X1 X2 @ He
/2 L-934
XPIC zQ1 4Mry
/3 [/] R7
N /| 1k
SB1 [, 582 c4
s =,
Puc. 1 [

m‘omex@imm :mooduog
nJi'ojpeidHew (ueLeld wendly

" WIMHOdDIILE BYHTVLNMUGL

8E£-82-802 "UaL

. 2002 ‘0l 5N OMITVd




QP

i —a

- o ey i o ] g
Ten. 208-28-38 ,‘ NMPUKNAOHAA SNNIEKTPOHUKA

e —— e

Bonpocsi: consult@radio.ru

Mpuewm crarteii: mail@radio.ru

:1000000012C018951895189518951895F4C2189554
:100010001895189518951895189518951895189578
:100020001895189518958FEDBDBFCOECEBEB4EZEQE
:100030000D27502EEEE7 FOEODAOEGBOEQBB27 8D93A7
1100040003197 E9F76624BCIAREIABRIABAIBBDIBET
:10005000789481E090E0A2E6BDI39CI3AZEBODILCE
:100060001C91053050E0150714F009F00DCOC49A3A
:10007000C69AB4EFI1EQDCD2C498CE9BB4EFIIEQFD
:10008000D7D2A2EGCSD2EACFI098C49ABAIBASEGBC
:100090009C9197FF04C0829B0ECO9FT79CI382998E
:1000A0000AC0OB9E19F939927C3029F91829903C087
:1000800090689C93C1C18098A5ER9CI196FFO4C061
:1000C000859B0ECO9F7BICI385990AC0B9EIIFIZTS
1100000009927 AED29F91859903C090649C9309C112
:1000e000E602A0E62C93A1E61C93009160000030EC
:1000F00009F03ECOALEGBCIIBF778CI3009161004E
:10010000003209F003c0c498909AC69A0091610029
:10011000013209F003C0C49A9098C698009161001A
:10012000013009F002C0800124C00091610002308A
:1001300009F002C079014FC000916100033009F08D
:1001400002¢072017AC000916100043009F002COBF
:100150006801A5C000916100053009F002C064D1E7
:1001600000C000916100063009F002C0O5DD1FBCO33
:+100170008DCFI09AC49AB0E090EOA2ERBDIIICIIFA
:10018000A2E600911C91083057E0150714F009F014
:1001900007c018018BE190EQ04BD2A2ER39D2FOCFR1
:1001A00081E08093640000916400043010F009F055
:100180000ECOCE98B4EFI1EN3BD2CO9AB4EFILEIDE
:1001c0003702A4E6BCI18FSFBCI308F4ECCFC49A5D
:100100009098CE985BCFI09AC49AB0EOI0EQAZERRF
:1001E0008D0939C93A2E600911C9100315EE0150762
:1001F00014F009F007COEIDOBBEIIOEOIID2AZER33
1100200000702 FOCF81E08093640000916400043055
:1002100010F009F00ECOCEIB884EFILEO0ID2CHIATA
:1002200084EF91E00502A4ERBCI1BFSFBCI30BF463
:10023000ECCFC4949098C69829CFC49A909A80E03F
:1002400090E0AZE6BDI39CI3A2E600911C91003262
:100250005CE1150714F009F007 COB7DOBBELS0EQLE
:10026000E7D1A2E6D5D1FOCFR1EOR0936400009180
:100270006400043010F009F00ECOCE9884EFI1EODD

:100280000701CH9AB4EFI1EODIDIA4EGBCI1BF5F49
:100290008C9308F4ECCFC49A9098CH98F7CEC49AB1
:1002A000909A80E090E0A2 E6BDI39CI3A2EEODIL57
:+100280001C9100335AE2150714F009F007CO85D0ED
:1002c0008BE190E0B5D1A2E6A3DIFOCFE1EQB0939D
:10020000640000916400043010F003 FOOECOCE9BEC
:1002e00084EF91E0ASD1CRIABAEFI1EQOALIDIA4ERT 4
:1002F0008CI18F5FBCI308F4ECCFC49A9098CH9839
:10030000C5CEC49A909A80E090EQA2ERBDI39CI32E
:10031000A2€E600911C9108345FE3150714F009F073
:1003200007c053008BE190E08301A2E671D1F0CF2A
:1003300081E08093640000916400043010F009F0C3
:100340000ECOCAIBB4EFI1EN73D1CEIAB4EFILIEQLS
:100350006FD1A4E68CI1BFSFBCI308F4ECCFCA9A94
:100360009098CEI8I3CEC49A909AB0EQIOENAZEECE
:1003700080939C93A2E600911C91003654E5150700
:1003800014F009F007C021008BE190E05101A2E632
:100390003FD1FOCFB1E0809364000091640004308D
:1003400010F009F00ECOCRIBB4EFI1EQ41D1CHTAD2
:1003800084EF91E030D1A4EGBCI1BFSFBCI30BF498
:1003c000ECCFC49A9098C69861CEBDIBASERICI182
:1003000096FFO4COB59BOECOIF7BICI3B5990ACOAS
:1003E00089E19F93992724D19F91859903C0906487
:1003F0009C93F9C02CD1A0ER2CI3A1ERICI300910C
:100400006000003009F00FCOA1EGBCILBF778CI3CB
:1004100000916100013209F006C0C498CH9AB4EFCT
:1004200091E0060133CEQ895C498909AC69A089563
:10043000C498909AC69A2ACEC498909ACEIABLENTT
:1004400090E0A2E68D939C93A2E60D911C91073358
:1004500050E0150714F009F01BCOBAIBASEEICIIIE
:1004600097 FF04C082990EC09F779C9382980AC01D
:1004700089E19F939927DCD09F91829803C090686C
+100480009C93D6CFE4E190E0D3D0AZE6CIDODCCFSC
:1004900004C0C49A909B8CE9BFICDCEIBBCEZILIEOB]
:1004A000C7D0C6IABCEZ91EQOC3DOCAIBBCE2IIECAG

:+1005000088EC90E095D0C498A4ERBCIIBFSFBCI392
:1005100008F4D6CFBECD81EOIVECAZERBDIZICII0A
:10052000A2E600911€9107 335001507 14F009F075
:100530001BC0BA98A5SE69CILI7FFO4C0B2990ECOCT
:100540009F779C93829B0ACOBIELIF93992770D0ES
:100550009F91829803C090689C930BCEB4EI9DEDRE
:1005600067D0A2 E655D0DCCFO0COC6988CEZILEQFF
:100570005FD0C69ABCE291E0SBDOCEIBBCEZILEQAS
:100580005700C69ABCEZ91E(53D081E0809364000A
:10059000009164000c3310F009F024C088ECI0EQEE
:100540004700C494BA98A5E69C9197 FFO4COB29B85
:100580000ECC9F779C3382990AC0BIELIFIIFI2TET
:1005c00037009F91829903C090689C9368CEFDDEDE
:1005000088EC90E02DDOC49BA4ERBCI1BFSFBCIIZA
:1005E00008F4DACF53CDC498C69AB4EF91EN20008A
:1005F0004DCDFB94FFCFBFI39F938FB7339553953D
:1006000009F4439591E0928F9F91BFBFEFI1189508
:10061000ED91FCI1EFSFFFAFFCI3EE9308953197RE
:10062000F1F70895689462FB0895E89462 FBOBISDF
:10063000EF93FFI3EE27EB2BEI2B31FOEBEEF3EQAD
:100640003197F1F70197D1F7 FFI1EF9108950F9348
:100650003F934F935F932F923F928F939F938FB7C8
:100660008F9383878F93816083BFRIB7BFI38260A5
:1006700089BF81E082BF552744273327483008F0DF
:1006800047C0373324F4B29BFBCFFBCF41C048308D
:10069000ECF7B299FCCF3327323204F5B29BFCCFC2
:10064000932F332711272227913110F0969511E0CF
:10068000292E2694322C290E990F390E113021F053
:1006C000321534F5B299FCCF33270CE03215F0F334
:10060000829909C08894111F221F3315CCF4B29B24
:1006E000FCCF332708C00894111F221F331584F450
:1006F000B299FCCF33270A9549F7912F991F221FF2
:10070000991F221F25FB17F926FB16FI2F7102C02E
:100710001FEF2FEFBF9189BFBFI183BFBFIL1BFBFTS
:100720009F918F913F902F905F914F913F910F91AB

:100480008FD0C69ABCE291E0BEDOB1E08093640008  :0207300008952A
:1004c000009164000c3310F009F024C0O8BECI0ED37  :00000001FF
:1004D000AFDOC49ABAIBASERICI197FFO4COB29BEE
:1004e0000EC09F779C9382990AC0B9E19F939927B8
:1004F0009FD09F91829903C090689CI30CCOB5DF4E
24 6GaTbiBaHUE NPU HAEXATUAX HA
K cBeTunbHM Knaswly.
\ /~2208 i O 1“ HemepneHHo nocne no-
[ayn HanpsKeHus NUTaHus

oba ceeToaMopa NATUKPAaTHO
MWUratoT, 4TO CBUOETENLCTBYET
0 HopmanbHoW paboTte ycT-
poicTea. 3arem BKIOHAETCH
ceetogvopn HL2 (3eneHbiid).
Obmotka pene K1 ocraetca
obecToveHHOW, a ocselle-
HWE — BhIKNOYEHHEIM.
BknioyaloT cBeT, Haxumas
Ha kHonky SB1 ("Bkn.”) unm
nopaeas c¢ MNAY komanpy
"Kanan +". OpHOBpemeHHO
co cpabaTbiBaHuem pene
ceetoguon HL2 noracHer, a
HL1 (kpacHbiit) Byner Bknio-
YyeH. YT1obbl BLIKNIOYUTL CBET,
L0CTaTo4yHO HaXaTb Ha KHOoM-
ky SB2 "Bbikn." unu nogaTb
komaHpy “Kanan -". Yer-

HblM 0Bpazom. leqarHbie NPOBOAHMKW,
COeAVHEHHbIE C KOHTakTamu pene Ki,
HEeoBX0AMMO NOKPbITL CNOEM NPUNOA TON-
LMHOM oKono 1 MM, 4TO NPenoTBPaTHUT nX
rneperpes TOKOM Harpysku.

Pene K1 — Bestar BS-115C 12VDC ¢

KOHTAKTaMW, CNOCOBHBIMIM KOMMYTUDOBATL
ToK Ao 10 A npy NnepemMeHHOM HanpaxeHun
240 B. TpaHcdopmatop T1 — Hahn BV-201
0136 ¢ HanpsixeHuem obmoTkn Il 9 B. Pene
W TpaHcOopPMaTOp MOXHO 3aMEHWUTL ApY-
TUMKM, NOAXOOALWMMK MO XapaKTepucTu-
Kam, HO MEYaTHyl0 nnaty B 3TOM crnydvae
npUAeTCs, BEPOATHO, NepefensiBaTs.

MK npuwemHuk TSOP1736 nocne MoH-
Taxa Ha nnaty HeobxoOuMO HaKNOHWUTL B
CTOPOHY YCTAHOBNEHHOr0 Ha Hel MUKpO-
KOHTponnepa, 4Tobbl HanpaeneHwe ero

pOWiCTBO BO3BpPaTUTCH B

MaKCHMManbsHOoW 4yBCTBUTENLHOCTM Kk MK
nyd4am 6bo NOYTU nepneHauKynapHo
nnockocTu nnatel. K nnowaanke ¢onery,
0603Ha4eHHo Ha puc. 2 Bykeoi A, npu-
navealoT ranky M3 ons BuHTa, CKpennsw-
Lero aetanu kopnyca selknoyatens. na
CBETOOWOOOB B KOPMNYCE NPOCBEPNEHbI
OTBEpPCTUS.

Ha puc. 3 cobGpaHHas nnara nokasaHa
YCTaHOBNEHHOW Ha OCHOBaHWW W3 nnacT-
maccel TonwuHoi 4 mm. B Hem (nog nna-
TOW) MMEIOTCH OTBEPCTMA ANS COeAWHWU-
TENbHbIX MPOBOAOB W ANA KPEMNEHWA K
cTeHe. Ha BHyTpEeHHel CTOpPOHE Knasuiuun
BbIKNIOYaTENA, Kak w3obpaxeHo Ha
puc. 4, 3akpenneH KpoHwTeinH. B cob-
paHHOM YCTPOCTBE OH KAcaeTcs Tonkare-
neir kHonok SB1 u SB2, Boi3biBas ux cpa-

LEXYPHBIA pexXumMm.

OceelueHne BKNoYaeTcs v
npu Haxatuu Ha NAY kHonok "1" — "6".
OpgHako npu 3ToMm HauuHaeT pabortate
TaiMep, KOTOpbIKM 4Yepe3 3ajaHHoe
BPEMA ABTOMATWMYECKM BHIKNIOYUT CBET.
Buioepxka 3aBUCUT OT TOrO, Kakas KHOM-
ka MNAay 6eina Haxara: "1" — 5 mMuH, "2" —
10 muH, "3" — 20 mun, "4" — 30 mMuH,
"5" — 45 muH, "6" — 60 muH. MNpwu pabore
Tavmepa BknoveHsl 0ba ceBetoanoga. 3a
4 ¢ 10 UCTEMEHUA BLIOEPXKW KPaCHbI CBE-
ToOMon MUMHET YETLIPe pasa, 3aTem CBeT
ByneT BLIKNOYEH U YCTPOMNCTBO NepeinaeT B
LEXYPHBIA PEXUM,

Y1066l BKNWO4UTL Taiimep Gea [14Y,
[OCTaToOYHO yaepXueaTb kHonky "Bkn."
HaxaToi Gonee AByx CEKyHO, NOKa He
Ha4yHeT MuraTh 3eneHslit ceetoguon. Op-
HaKO B 3TOM CNy4ae BO3MOXHbI NULWb ABE



BLIAEPXKM — 5 W
30 muH. MNepeyo
3a0alT  KpaTtkoepe-
MEHHBLIM HaXaTHeM Ha
kHonky "Bkn." Bo
BpPEMA MWraHus ceBe-
Togmoda, BTOpYK —
ee NpoAOMKWUTENL-
HeiM (Bonee 2 ¢) Ha-
xatuem. Ecnum B Teve-
Hve 30c kHonka
"Bkn." He Haxuma-
nack, pexum Tanmepa
6yner ortmeHen. [o
WCTEYEHWA BPEMEHM,
OTEE[eHHOro Ha npo-
rpaMMKUpoBaHve, Tain-
MEp MOXHO OTKNO-
YUTb HaxaTWeMm Ha
KHOMKY "Bwikn.” wunu
komaungoin NAay "Ka-
Han —". Tak kak nocne
BbIXO4a W3 pexuma
nporpamMmMypoBaHma
Talimepa ceeT ocTa-
€TCA  BKJ/IIOYEHHBIM,

ona  ero notpebyetcsa
nopatk 9TW KOMaHbl ewe pas.
Bbiknio4atens, W3roTOBNEHHLIM aBTo-
poM, WCNONbL3yeTcs CoBMecTHo c MAY
LG-105-230D.
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BbIKNMOYEHWA

Penaktop — A. fonrwi, rpaguka — A. Jonrwi,
horo — aeropa

YHuBepcanbHbIA aBTOMAT-
nporpeBartenb ABUrartens

aBToMooOuns

B. CYPOB, r. lopHo-Anraiick
XypHnan

"Paguo” paHee nybnukosan onucaHus nogobHbIX

ycTpoiictse. OgHaKo ux BO3MOXHOCTH M3-3a MCNONABL30BAHWUS NPOCTOMH
aneMeHTHOM 6a3el 6N MUHMManeHel. OnucaHHoe B 3TOW CcTaTbhe
YCTPOMCTBO BbINOAHEHO Ha 6a3e nonynsapHoro MUKPOKOHTponnepa
PIC16F84A. Ono moxer pabortare Ha asToMoBunsax Kak ¢ AW3ens-
HBIM, Tak W 6eH3WHOBLIM ABUraTesnem, c asTOMaTu4YecKol unmu mexa-

HUYEeCKOWH KopobKo# nepenady.

/ CTPOMCTBO MOXET ABTOMaTWHECKM
«' 3anyckaTe OBWratens Yepes 3agaH-
HEIA NPOMEXYTOK BpEMEHM (OT OAHOro Ao
[BafuaTv YeTkIPeX YacoB C LaroM B OauH
4ac) OOHOKpartHo — BapuaHT 1 wuam
UMKNMYHO — BapuaHT 2. OHo no3sonser
3anyckaTs W OCTaHABNWBaTL ABUraTens no
CWUrHany OT BHELWHEro YCTPOWCTBa Mo
[ONONHWTENEHOMY KaHany, 3anyckatk
OBuratens ANns NPorpeBaHua unu B Tede-
Hue 15 MWH, OCTaHaenvBaTk ABUraTens
no cobblTuaM — 3akpeiBaHWe OBepew,
HaXaTue Ha TOpPMOo3, OTNYCKaHWE PY4HOro
TOPMO3a, aBapuiHOe CHWXeHWe nasne-
Hua Macna npu paboTalowem Agurarene
(4epes 30 c), cpabaTkiBaHWe OXpaHHOW
curHanmsaumu (4epesa 5 c), aeapwitHas
OCTaHOBKa pgBuratens, [AOCTWXEeHWe
3a[aHHOIN TeMnepaTypb! ABUratens.

Kpome 3Toro, NnpenycMoTPEHbI PEXWUM
"nuT-cton” (CMm. HWXe), PyHKUMKM onpene-
NEHWA NMPUHMHLI OCTAHOBKW NBUraTtens u
3BYKOBOIO ONOBELLEHWA O COCTOAHUN.

B nepeom BapwaHte (nNpy 3anvcu B
KOHTpOANep koaa nporpammel zapmt.hex)
npu aeTOMaTUHECKOM 3anycKe no Taime-
pY ABWratents 3anycTUTCHA TONLKO OOWH
pas, nocne 4ero OTKIIOYMTCA Tamep u
Ha aBToMobWNe C MexaHu4eckon Kkopob-
KOl nepepay nporpaMmHo obHynuTcs

dnar ycTaHOBNEHHOW "BUPTYansHOMN"
HENTpanu.

Bo BTOpOM BapwaHTe (nporpamma
zapmt2.hex) aeuratens Byper sanyckatk-
CH UMKNWUHHO Yepes yCTAaHOBRNEHHLI NOMb-
30BaTENEM  NPOMEXYTOK  BpPEMEHW.
3anpeTom o4epefHbix 3anyckoe No Tai-
MEPY MOTYT NOCAYXWTh TONBKO YKasaHHbIe
Bbile cobeiTua, npousowenwue BO
Bpems paboTel ycTpoicTBa 3anycka, a
TaKxe nocne Tpex HeydauyHblX MNONbITOK
3anyCTUTL ABUraTENs UKW Er0 aBapyIAHOM
ocTaHoBku. OyepenHoi 3anyck no Tanme-
pY HE NPOM30NAET TaKXe NPK OTNYCKaHUK
PY4HOr0 TOPMO3a B TEYEHWE Nay3bl Mexay
3anyckamMu.

Bo Bcex atux cnyd4asx "BMpTyansHas”
HEWTpank ¥ TalMep OTKNIDHAKTCS.

Paccmotpum paboTy ycTpoilcTBa Ha
npumepe aeToMobunsa ¢ AU3ensHLIM OBU-
ratenemM W MexaHW4ecko kopobkoir
nepepa4y. lNocne NOpKNOYEHWs YCTPOW-
CTBa K aBTOMOOWMNKD OHO NPOrpamMmHO
yCTaHABNMMBAETCA B BLIKNIOYEHHOE CO-
cToRHme. B 9TOM pexume BO3MOXEH
3anyck AsvraTtens TONMLKO OT BHELUHEro
YCTPOICTEA NO JONONHUTENABHOMY KaHany.
Pabora ¢ Ttailmepom 3anpeuieHa. Co-
CTOSIHWE YCTPOMCTBA NPOREPSIOT HAXaTH-
€M Ha CEepBMCHYIO KHOMNKY, Ha neaans Top-
MO3a Npu 3TOM HaXWMaTk HENL3A
OTtcyrcTBue 3BYKOBOro curHana Oyper
03Ha4aTh, YTO YCTPOWCTBO BLIKMHOHEHO,
T. e. pabora TaiiMepa 3anpeLweHa.

Ona skno4EHWA yCTpoiicTBa HeobXxo-
pumo npu pabotaiowem Aeuratene (or
KNloYa 3axuradus), OTKpLITON Osepw,
HaXkaToW negany TopMo3a M OTNYLLEHHOM
PY4HOM TOPMO3E HaxaTk Ha CepBWCHYH
KHONKY (ByOeT NoOoTEEPXOEHO 3BYKOBLIM
curHanom). Ecnu ycTpoicTBO BbINO Bbi-
KIMOHEHO, OHO BKMIOYUTCS.

Yro6bl Npov3oLwen 3anyck neuraTtens
no Ttanmepy, HeobX0AMMO BKNKOYUTL
YCTPOWCTBO, YCTAHOBUTL “BUPTYanbHYH™
HelTpans (AnA MexaHu4eckol kopobku
nepegady). K MOMeHTy 3anycka pBepw
0OMKHB! BbiTe 3aKPbITH, PYYHOW TOPMO3
3aTAHYT.

Hepenku cnyyaw, korpga soauTenu
OCTaBNAIOT Ha CTOAHKe aeToMobune C
BKJIIOYEHHOW nepepayein. YTobwl uabe-
¥aTe NoAoBHOM CUTYaLMK NPU BKAOYEH-
HOM YCTPOICTBE aBTO3anycka, OHO, KakK U
6ONLWKWHCTBO NPOMBILLAEHHO BbINyCKae-
MbIX @BTONPOrpeeaTenei, [AONOSHEHD
dyHKUMen "BUpTyansHOW" HellTpanu.

Ins ee ycrtaHoekw npw paboTalowem
[Buratene, oTnyLeHHOM py4YHOM TOPMO3e,
OTKpLITOR ABEpH, OTNYLLEHHOM Nenann Top-
mo3a HeofxogyMo 3a Bpems B 5 ¢ ycneTts
HaxaTb Ha CePBMCHYIO KHOMKY (NoaTsepauT
curHan), a aatem 3a Bpems 5 ¢ ycnerts 3arts-
HYTb pY4HOI TOpmO3. lNoaTeepxaeHuem
FOTOBHOCTW K 3aMyCcKy MOCHYXWT 3BYKOBOA
curkan gautensHocTeio 3 ¢. Brikmowaot
"BMPTYaNnbHYIO" HernTpanb OTnycKkaHuem
Py4HOro TOpMO3a WM OHa aBTOMaTHUYECKW
OTKNOMMTCA (A8 BapuaHTa 1) nocne ogHo-
KpaTHOW Npouenypk! 3anycka asurarens, B
TOM HMCNE W OT BHELUHEro YyCTpoAcTBa.

Y1o6bl YCTAHOBUTE BPEMS B pEXUME
Taimepa, HeoBxoauMOo, NPY BLIKMIOYEHHOM
nsuratene, OTKPLITON [OBEpMW, 3aTAHYTOM
PY4HOM TOPMOS3E W1 HaXXaTol negany Topmo-
33, KpaTKOBPEMEHHO HaXaTb Ha CEPBUCHYIO
KHOMKy (noaTeepamt cwrHan). MNocne He-
Gonblwol nayssl OyaoyT 3By4aTb KOpOTKME
TOHALHBLIE CUTHANLL. 10 AOCTIKEHMN HYX-
HOrO YMCNa CUrHAIOB, KaXObl U3 KOTOPbIX
noBaBnseT OgMH Hac K BbIAEPXKE BPEMEHU
TanMepa, OTNyckalwT nefans TopMo3a.
MNoareepxaeHWeM 3anucKU YMcna 4acoe B
TalMep CMyYKWT 3BYKOBOIN CUMIHAN AnnTeNk-
HOCTBI0 0KoNo 3 € nocne HeboNLLWOoN Nayssl.

W3UAd VE IMHOAIFUE
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Ecnu nepans TopMo3a He OTNYCKaTb,
rnocne ABaguaTW YeThIpeEX CUIHANOE aBTO-
MaTU4eCKM NPoOW30WAeT 3anuck 3TOro
4yucna B PErucTp TaiMepa v Takxke Npo3ey-
YUT CUrHan NoAaTeEepxaeHus sanucu. Mpu
BBEOEHMM OWMBO4HOrD 3HAYeHWA WK
KenaHuW NOBTOPHO 3anucaTte Heobxoau-
MOEe BpeMA [OCTATO4HO 3aHOEO MOBTOPUTL
OnNKCaHHYID NPoLenypy.

Mocne cpabaTeiBaHWa TaiiMepa unvM no
CUrHany ¢ gononHMTeneHOro KaHana, nocTy-
NWBLLIErO OT BHELWHEro YCTPOACTBA, YCTPOi-
CcTBO Ha 6 ¢ BkmoyaeT rabapuTHele (oHapu
{curHanuampys 0 Hasane Npouecca 3anycka
ABWratens) v Ha ece Bpems paboTkl — 3axu-
ranue. Nocne nporpesa AM3eNsHOro TonIu-
Ba 0O TEMNepaTypsbl, 4OCTaTO4YHOW AN\ 3any-
Cka ABuratens U, COOTBETCTBEHHO, BbIKMIO-
YEHWA WHOWKATOPHOW Namnbl CBEY Hakanu-
BaHus, Ha 6 ¢ Bkn4aeTca craptep, raba-
PUTHEIE (POHaPW NPY 3TOM BbIKNIOHaIOTCA.

Ecnu 8 nepseble 6 € cBe4W HakanueaHus
HE OTKJTIYMIKCH (T. €. TONAMBO HE Nporpe-
noce), ux pabota npoanaeTcs ewe Ha 6 c,
3aTeM nporpaMma OnATk NpoBepseT
cocTosHue ceevel. Ecnu v B 3TOM cnyyae
OHW He OTKNKYUNWCL, TO rabapuTHbie
doHapW W 3axuraHue OTKNKYaKTCs Ha
15 c. Takmx NONbLITOK NPEeAYCMOTPEHO TPW.
MoppobHee O Ha3HaYeHWWM CBEYEe Haka-
NVBAHWA MOXHO Npo4mnTaTs B [1].

Ecnu psuratens 3anycTuncs 1 H4actota
BpalWleHMa ero KoneW4aToro Bana B
nepuvon Paﬁorbn cTaprepa npessicuna
360 MuH ', cTapTep OTKNIOYMTCA, a raba-
pUTHbIe hoHapW CHOBA BKNOYATCH, CUTHA-
NU3VPYA O TOM, 4TO ABUraTens asToMoGMU-
na paboraet 6e3 npucmoTpa BOOUTENS.

MopoBHy cUrHanuaaumio B TOM UM MHOM
BapWaHTe WMCNONb3YIOT W NPOMBILLAEHHO
BbiNyCKaeMble aBTonporpesareny

Ecnv xe B Tevenue 6 ¢ paboTel cTapTe-
pa s3anycka He npowsowno, To rabapwT-
HBIE OFHW W 3aXMWraHWe OTKIOHAKTCA Ha
15 ¢, satem cnegyeT BTOpas NoONbITKa
3anycka. [Nocne TpeTbei NONLITKM OTKIIO-
yawTes saxuradue, rabaputHeie doHapu
u cTaprep. B oouH M3 pernctpoe namaTm
nporpaMM 3anyCbLIBAETCA KOg MPUYUHbI
BbIK/IOYEHWUSA, KOTOPLIA MOXHO Npw Xena-
HWUW NPOKOHTPONMPOBaTb.

[ns NpoHTEHUA NPUYMHBI BBIKNIOHEHWS
OBWUraTtensa HaXxumaloT Ha negans TOpMo-
33, BK/IIOYAIOT 3axuraHue (MHAMKaTopHas
namna “"HU3Koe gasneHve macna” CEeTuT).
lanee Ha 4 ¢ HAXWUMAOT Ha CEPBUCHYIO
KkHONKY. Mo Yyucny Npo3ByyYaBWIMX CUrHa-
JIOB MOXHO ONpPeaenuTs NPUHKMHY BIKIIO-
YeHWs geuraTens.

LecTe curHanoe osnavaloT cpabartbi-
BaHWE CWUrHanu3auwu, NATb — OTKPbIBa-
nace ABepb, OTNYCKanNcs py4HOi TOpMo3
WK HaXWManu Ha neaank TopMo3a, YeTbl-
pe — BLIKNIOYEeHWe NPoU3oLINo No CUrHa-
Ny OT BHELWHEro yCTPOMNCTEa, TPU — HU3-
Koe pasneHwe macna B Tedenue 30 c
paboTel aBuratens, Aga — apapuidHas
OCTaHOBKa ABuratens (4acTora BpalleHus
KoneHyaToro Bana Hke 360 MuH ') namn
ero sanyck nocne Tpex NonbITOK HE Npo-
w3owen, oguH — peuratene otpabotan
NONoOXeHHole 15 MWH UK ero Temnepary-
pa npeBbICMNa MNOPOr, 3anucaHHbIn B
namsaATH MUKPOKOHTpOMNEepa.

3ta wHdopMauus coxpaHaeTca Ao
cnefyollein  OCTAaHOBKW  ABUraTtens.

CHavana aBTomart oTkno4aeT rabaputHelie
OrHW, @ 3aTEM C BbIOEPXKOW OKONO CEKYH-
Obl — 3aXUraHue.

Jin\ ycTaHoBKWM TeMNepaTypHoOro Nnopo-
ra eoiio4eHua paboraowero neurarens
3aKPLIBAIOT ABEPW, HAXUMAIOT Ha Nejanb
TOPMO3a, 3aTEM Ha CEPBMUCHYIO KHOMKY W
yoepxwveatoT ee Haxator 10 c. Cwrnan,
KOTOPLIW NPO3BY4MT NOCNE 3TOro, — Nof-
TBEPXABHWE 3anucH B NaMaTb KOHTpoOnne-
pa TeMnepaTtypb ABUraTens.

Ecnwn Temnepatypa B MeCTe yCTaHOBKM
TepMOoAAaTYMKa BO BPEMA YCTAHOBKKW TEM-
nepatypHoro nopora Gyner otpvuaTens-
HOM, 3aNUCK B MUKPOKOHTPONNIEP He Npo-
W30MAET M NOATBEPXOAOWMA CUrHan He
Npo3sy4nT. 3Ha4uUT, cnegyer U3MeHWTb
MECTO YCTAHOBKM OaTinKa TemnepaTypbi
Ha gBuratene. 9TOT AaT4MK NpeacTasnaeT
cofoil nporpamMMupyembin  LWGPOBOMA
TEpPMOMETP—TEPMOCTAT C BbIXOAHLIM CUr-
Hanom B NOCNENOBaTENLHOM KOOE.

B npouecce skcnnyatauuu asToMobu-
1A B XONOAHOE BPEMA roaa MOXET BO3HUK-
HYTb HEOBXOOAMMOCTbL HAa KOPOTKOE BpeMs
NOKWHYTb aBTOMOBWNbL, OCTaBMB €ro ABK-
ratent pabBoTalowmm. MNpu 3TOM, 4TOOLI
3anepeTb Asepw aBToMobunsg, Heobxooum
BTOpOI ko4, [la u octaenaTte 6e3 npu-
cMoTpa paboTalolwmii aBToMobunk ¢ K-
4HOM B 3aMKe 3aXuraHus gaxe c 3aneprbl-
My geepsamun HeGeaonacHo.

31y Nnpobnemy Nerko pewuTb, UCNonb-
3yA pexum "nut-cton”. Ero yctasagnuveaioT
npu paboTalowem geurarene, 3aTaHYTOM
PY4HOM TOPMO3E W BCTaBNEHHOM B 3aMOK
3axuranua knode. OTKpblBAOT OBEpb,
HaXWMAIOT Ha Nefans TOPMO3a WM Ha OaHY



Ta6bnuua 1

[Asepb oTkpsiTa.
Megans TopMo3a Hakara
[Leuratens pabotaer.

Ha cepBMCHYIO KHOMKY HaxaTb
OJHOKpPaTHO

yCcnosusa LOEWCTBUE PE3YNbLTAT
COCTOSAHMUE CUIMHAT — BKNIOYEH pekUM
MNepant Topmosa HE vawata | Ha cepBUCHYIO KHONKY HawaTe | "Taiimep”; HET — pewum "taimep”
OfJHOKPATHO OTKITHYEH
BKN./BbIKN.

BKN./BLIKN. 3anycka no Taimepy

Mpw nogrnioyeHsun ycTpoicTea

¥ BopToBOIA cETH U NOCNE 3anNUcK

LBurarent BuIKMNOYEH.
Py4Ho# TOpMO3 3aTAHYT.
Mepane TopMo3a He HaxaTa.
CepBnCHas KHOMKA OTNYLLEHa

Mo curHany paguokHONKK
BKIN. u BbIKN nocne
oTpaboTkm Bpemenn — BKIN.

SN e TEMNEpPaTYpPHOro NOpOora BLIKMOYeHWA ABuratens — pexum BbIKN
DNeurarent pabotaet BUPTYANBLHAA HEMTPATND | MoaTeepaeHne o rOTOBHOCTM K
PyuHoii TOPMO3 HE 3aTAHYT, Hawark Ha CepEUCHYIO KHOTKY | MyCKy CUIHANOM B TedeHne 3 c.
[eepb oTKpbITa (nogTeepxaeHne curianom), s | OTnycTuTs pyyHOW TOPMO3 —
Mepane TopMo3a He HamaTa. TeYeHUe 5 ¢ 3aTAHYTL pyyHoi | oBHyneHue "BupTyanbHon”
CepevcHan KHOMNKa OTNYLeHa TOpMO3 HeATpanu

Asepe espiima CTAPT Baxuranue + rabap. choHapu Bk

— 6 ¢ (amaenp — 6+6 c);
cTaprep — rabaput. dhoHapu Bbikn
— 6 c Tpu NnoNeITkKM © Nay3oi 15 c.

Oewratens pabotaer.
[eepe oTKpLITA.

Py4HON TOPMO3 38TRHYT.
MNepanes Topmoaa HawaTa

nuT-cTon
HaxaTk Ha CEPBUCHYH KHOMKY

Brn. raGap. choHapu 1 3ammraHue
(NpepbiBUCTLIR CUIHaN) BbITALWWTE
KNKOY 1 3aKPBLITh ABEPL B TEYEHNE
1 MuH

Mpu 3aKpeiBaHWM ABEPM,
HUW3Koe faen. npw paboTa-

aBap. OTKN. ABUraTens; Hama-
Ta Nnefans TOPMO3a; Haxara
CEPBUCHAA KHOMKA.

Py4HO#i TOpMO3 He 3aTAHYT:
curdanu3sayun Gonee 5 ¢;
CWrHan oT paguoKHONKK,
pabota gevratens 15 muu;
Temnep. ABUraTens Boille
NoporoBoH

towem geuratene, yepes 30 c;

CTON ABTO3AMNYCKA
BulkniouuTs cTaprep,
BbIKNHOYHTE 3a%UraHue

OcTraHoBKa OoBUraTens

O60poTe! Gonee 360 MuH '

PABOTA OBWIATENA

Buiknounte cTaprep, rabap. dona-
PW BKNIOYEHBI

Py4Ho# Topmoa — Kopnyc.
[ononH. kaHan — Kopnyc.
CepBucHan KHoMKa Hamarta
Ceeuu Hakan. — Kopnyc.
RBO—RB3 — ceoboaHbie

BbIEOP ABTO
Yepes 10 ¢ BroNaoTeR
rabaputHele choHapu
{kopoTkuil curian). OTnycTuTh
W HaXaTb Ha KHONKY
1 pa3a — GeHsun+asTOMaT,;
2 pasa — gu3enb+MexaHWka;
3 pasa — gMsenv+aBTOMaT,
MO YMOMHaHWIo —

Yepes 3 c. Mocne nocnegHero
HaWaTus Ha KHOMKY — 3anuch B
EEPROM u nogTeepwaeHwe;
BeHauH + Mex. — 1 curH_;
BeHauH+aBToM. — 2 CHIH.;
Ouzenp+mex. — 3 curH.;
Ouaens+asToM. — 4 CUrH.

Ecnum Ha KHOMKY He Hawumanu —
yepes 3 ¢ — 1 curH. T. e. BuiBop

BintoueHo 3axuranue.
(namna "Hu3koe QaBneHue
BHIL.)

CepBMCHaRn KHONKA HaxaTa B
TeqeHue 4 ¢

GeH3nH+MEXaHWKa BeHauH+MexaHuka
6 CHIH. — CUrHanuaayms;
5 curH. — gBepwu, Negans TopMmosa,
”““’a;:‘:; ot N MPUYUHA OCTAHOBKM | pyumoit Topmo3;
Nepane Top : OBUTATENS 4 CUTH, — paavMoKHONKa;

3 CHrH. — HU3Koe gaen.;

2 CWrH. — BBIKN. ABUraTens,

1 curn. — spema otpaboTin 15 MuH
wWnu Temneparypa

[feuravens pabotaer (or
KNHOYa 3anmraHms)
[eepw 3aKpbiThI.

Menans TopMosa Hakarta

YCTAHOBKA
TEMNEPATYPHOIO
MOPOTA BbIKITKOYEHWA
OBUTATENA

HaxaTue Ha CepBUCHYIO
kHonky B Tedexmne 10 c. Mpwm
OTPHLIATENEHO| TeMNepaType
NaT4yuKa 3anvcu Temneparypsl
He Byner

CurHan, noATBEpHIaoLLIWiA 3anucs
B namaTe MK Temneparypti
OTKNIOYEHUs ABUraTens

[Oewratens pabotaer ot
YCTpOiCcTBa aBTo3anycka
(Taiimep unu p/kHonka).,
pexuM "Taiimep” BRNOYEH

OMNOBEWEHWE
COCTOSAHUA
[Bepb OTKPLITL, KNOY yCTa-
HOBMTb B 3aMOK 32KHIraHWA,
[OBEpb 38KPLITh

Yepes 3 ¢ — curHan,
ONOBELLAIOLLMIA O TOM, YTO BKNKOHEH
pexum Taimepa

CEeKyHOY HAXMMAaIOT Ha CEPBUCHYIO KHOMKY.
MNocne atoro ekniodatca rabapuTHeie ¢o-
HAapW W PasnacTca NPEepeIBUCTLIA curHan.
Teneps MOXHO OTNYCTUTL NeAans TopMo3a,
BbIHYTh KJIKOY 32KMraHWA W, NOKWMHYB MaLum-
HY, 3anepeTk Aeepk. [leuratens asTomobu-
A OCTaHeTCA BKAO4eHHbIM Bes knova B
3aMke saxwuradus. Boo npouenypy Heob-
XOOMMO BbINONHUTE B TEYEHME 1 MUH.

BeiknoyaloT pexum "nut-cton”, ecnm
HeobXxoaMmo, OTNYCKaHWEM pY4HOro Top-
moza. OTknioyeHue OBuratens B 3Tom
pexunMe BO3MOXHO CUMrHanom no gonon-
HUTENBHOMY KaHany.

Pasymeercs, B nobom cnyyvae pabotbl
YCTPOWCTBA aBTD3anycka, Npexne 4Yem
3aKpbiTh OBEPb, HAXATL Ha Negank TOpMo-
3a UK OTNYCTUTL PYYHOI TOPMO3, HEOBXO-

OVMO BCTABWTL KJIOY B 33MOK 32)KMIraHus,
MHaye OBWraTenk OCTaHOBWTCA. Takxe HU B
KOEM Chny4ae HeNb3A KoY NOBOPa4vBaTs B
nonoxexnuve “ctaptep”. OnoselwieHve o
COCTOSHMW NpegHasHayeHo Aans npe-
OyNpexaeHua BOOWTENA B CUTyauwsx,
KOTOa BKIOYEH pexuM Taimepa. B cnyyae,
ecnu peuratens paboTaer oT yCTpoWMCTEa
aBTo3anycka, TaliMep BKNOYEH, BOOUTENb
OTKPLIN OBEPb, BCTABUN KDY B 3aMOK
3aXMraHusa W 3akpbein ABepb, Yepes 3 ¢
pasnacTcs CUrHan, OnoBeLLanLUMii O TOM,
4TO BKNIOYEH PEXWM Talimepa.

CnepyeT OTMETWUTb, Y4TO B CUTYaumsx,
KOrga TEMNepaTypa ABUratens Bhille Nopo-
ra, 3anvcaHHoro B NamATk KOHTpONnepa, Ho
NoCTynWna KoMaHaa Ha 3anyck ABUraTens,
oH BygeT eknoyeH ecero Ha 10 c.

PerynupoBka aeTonporpesaTens, 3a
WCKIOYEHWEM YCTaHOBKW TEMNEPaTypPHOro
nopora oTKM04YeHA (ee BeINONHAKDT nocne
MOHTaxa Ha asTomobuns), notpebyer
onpegeneHHbIX AencTenid. MNepep Tem Kak
noaxMo4aTs YCTPOMCTBO K asTomobunio,
HeobXoaMMo BOMTH B pexumM "Bsibop asTo”,
ONA 4Yero COeOVHWTL BPEMEHHLIMW nepe-
MbINKAMK KOHTaKThl PY4YHOro TOPMO3a,
J[ONONHUTENBHOIO KaHana, CBeYen Hakanm-
BaHua (BeiBognt 10, 11, 13 pasvema X3,
CM. Cxemy Ha pmc. 1) € BeiBogOM 1 pasb-
ema X1. MNapannensHo BoiBogaM 06MOTKK
pene K4 sknioyeHuns rabapuTHeix poHapei
BPEeMEeHHO NpuMnNanBatoT CBETOAMOA, C TOKO-
OrpaHUHUTENBHBIM DE3UCTOPOM.

Janee HaXMMaloT Ha CEPBUCHYIO KHOM-
ky (BuiBof, 12 pasbema X3 3aMkHyTb Ha
KOpNYC, OCTanbHbIe BLIBOALI CBOBOAHLIE).
MNogxnioyaloT pasvem X1 ycTpoicTea K
WUCTOYHWKY NUTaHWA HanpsbkeHwem 12 B.
Yepes 10 c BKNOYMTCA 3TOT CBETOANOA U
pasfacTca KOpOTKUIA curHan.

Tenepk KHONKY MOXHO OTNYCTWUTE U B
TeueHWe pJankHenwux 3 ¢ HaxaTk Ha Hee
OOMVH pas, ecny Bala MaluvHa umeeT Ger-
3WHOBKIA ABUrateNs W aBTOMaTUYEeCKylo
kopobky nepepa4, OBa pasa — ecnu
Ov3ernb C MEXaHW4YecKoW kopobkow, v Tpu
pasa — ecnv Ovsenk C aBTOMaruHeckoin
kopobkoit nepegay.

Mo ymMon4aHWio, ecnn Ha KHOMKY He
HaXWMAaTb, B NaMATb KOHTpoOnnepa 3anu-
weTcs pexum “BeH3aMH—mexaHuka" u
NPO3BYHUT KOPOTKMIA OAWMHOYHBINA CUrHan.
Yepes 3 ¢ nocne nocnegHero Haxartwsa Ha
CEPBUCHYI0 KHOMNKY 3anvcCk B NaMATb KOH-
Tponnepa ByneT NoATBEPXOEHA 3BYKOBLI-
MW curHanamu: "6eHamH—aeTOMaT" —
asyms, "gusens—mexaHuka" — Tpewms,
"AM3EeNb—aBTOMaT” — YeTbiPbEMSA.

Tenepb, OTKAO4YUB YCTPOWCTBO OT MCTOY-
HWKa NWUTaHusi, MoXxHo ybpaTe BCe nepe-
Mbivki. [lanee, yxe B BeIBpaHHOM pexvme
HYKHO YCTaHOBWTL Talimep Ha 1 4 1, ecnu
Tpebyetca, "BMpTyankHyio” Heltpans. Mo
TOYHBIM Yacam cnegyeT onpefennTb Bpe-
MEHHYIO NOrpeLHOCTL TaiiMepa (oHa 3aBu-
CWT OT KOHKPETHOr 0 3K3eMNNApa KBapueso-
ro pesoHaropa ZQ1). Ceetoamon npy aTom
NyH4We Noka OCTaBWTh MNOLAKMOHEHHBIM K
pene K4. Ecnu NOrpelwHoCTb OKaxXeTcs
cnuwkom Bonsbwoi, HeobxogumMo OTKop-
PEKTHPOBaTL NPOrpamMmMy KOHTponnepa.

AnroputM nNporpaMmbl  TakoB, HTO
epems B 1 4 cooTeetcTeyeT 12000 uvknam
ee pabotel. OpWH UMKN C Yy4ETOM BPEMEHU
WM3MEDEHMA HaCTOThl BPALLEHUA BaNa OBU-
ratens (250 mc), nnOCc BpeMs OOHOW
3a0ePXKN AN NOSABNEHUA NOCNeaCcTBuiA
"npebeara” (49,9 mc), nmoc 98 mMkc uvkna

e
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paboTel NporpaMmel,
xomaHab paees 0,3 c.

Ecnn B nopnporpamme ycTaHOBWUTH
"aHTuppebesrosyi” 3anepxky Ha 10 Mkc
6onbLUe, TO Kaxablid 4ac BpemMeHn Talmepa
yeenuumtca Ha 0,12 ¢, ecnu Ha 100 mkc —
1,2 c. CooTBeTCTBEHHO, OOHA MUNNWCe-
KyHAa B nognporpamme 408 NofasneHus
nocnenctemii "apebeara” pasHa 12c B
4YaCcOBOW BHIOEPXKE Taiimepa. MamerHeHun
cnenyet BHOCWTh B MCXOOHLIN TEKCT Npo-
rpammel — B ¢aiin ASM. 3atemM, oTKOMNK-
nupoeae nporpamMmy B cpene MPLAB,
nony4eHHelid HEX-gain ¢ nomowsio npo-
rpaMmMmartopa 3anucaTk B KOHTpOnep.

Jatink TemnepaTtypbl XOMYTOM 3a-
KpPennsawT Ha NOaxXoaaLWel Harpeealowen-
CA petanu asuratens (C mMakcumansHo
nonyctumoi Temneparypoin 125 °C).

Ecnv npu nopgkno4eHun  ycTponcTea
aBTo3anycka K aBTOMOOWNLHEIM [aT4MKam
(naBneHws, ABepel, CTON-CUrHanos), a Takke
K CUpEHe YCTaHOBNEHHOW OXPaHHOW CurHa-

nnc nee nycree

nV3auun NNaHWpyeTcs MCNoNL30BaTh aKTuB-
Hblil HU3KMIA YPOBEHb CUrHaNa, TO ONTonaphbl
U1, U2 (cm. puc. 1) MOXHO He yCTaHaenu-
BaTh. B HeobxoouMmbix MecTax B 3ToM cnyyae
YCTAaHaBNMBAIOT TEPEMBINKM, a PEe3nCTOopbI
R5—R8 B uenu wusnysarensHoro puopa
ONTPOHOB 3aMEHSAIOT AMOAAMMW, BKIIOHEHHbI-
MW aHOA0M K BXOLAAM MVMKPOKOHTPOMNEPa.

Takke Npu NOOKMIOHEHUN YCTPOMCTEA K
KOHTaKTaMm 3amKa 3axuraHwa cnepyert
Y4ECTb, 4TO KOHTaKT 6 pasbema X5 Heob-
XOOMMO NOOKIHYWTE K LEenn 3axuraHus
(koHTakT 30). MuTars aBTONpOrpeeatens
KenaTenkHo HenocpencTeeHHo ot Gara-
pEeW akKyMySATOPOB.

KonTakT 1 pasbema X3 nogknoHalT K
NPepLIBaTENO, @ €CNW OH BbINOSIHEH HAa
partquke Xonna, ycTaHaenMealoT NepemMbly-
ky X2. B atom cnyyae pesuctop R2 MoxHO
HE YCTaHaBNMBaTh, 3aMEHWB ero NepembIy-
KO, a ctabunutpox VD1 MCKo4YnTE BOOG-
we. Ecnu B8 aBToMoBWne wmcnonk3yetcs
OfiHa rpynna KOHTakTOB 3aXurasus, To

KOHTakTbl "3axwuraHve 1" pazvema X5
MOXHO OCTABWTb HENOLKMIOYEHHBLIMM, a
pene K3 Ha nnaTy He ycTaHasvBeaTk.

ABTONporpesaTens MOXET BhINONHATL
3anyck aeuratens aeToMobwna, Noakno-
YEHHOr0 K OXParHOW CUrHANW3aUWW, HO
eCNu B ee COCTaBe UMEIOTCA AaTYuKK BUB-
pauum, To oHa moxeT cpabortate U3-3a
BrbBpaumm Kopnyca, COOTBETCTBEHHO Bhi-
3BAR /IOXHOE BKJIIOYEHWE CUPEHL! OXPaH-
HOW curHanuaaumm M panee (JYepea 5c)
OTKMIOYEeHWe YCTPOWCTEBA aBTO3anycka
neurarens. B atom cny4ae Heucnonsaye-
Moe pene K3 MOXHO NpumenuTs Ons
OTKJIOHEHMWA 3TUX AATHUKOE.

MNpoknageiBate NPOBOAA NporperaTtens
cneayeT KaKk MOXHO Aanbliue OT MCTO4HWKOB
BNEKTPVHECKMX NOMEX — KaTyLLKW 3aXura-
HWA, BLICOKOBONBLTHLIX NPOBOACE U T. O. Bce
HepasLeMHbIE COeaWHEeHMA Heobxooumo
nponasite U w3onupoeaTtk. Camo ycTpou-
CTBO MOMELLAIDT B NMPOYHYD BNAarosaim-
wawwyw kopobky v kpenat B ynobHom
mecTe nog naxensio npwbopos. Ero noa-
KNIOYaDT TONLKO NOCAE OKOH4YaTenbHoro
kpenneHus. CepBWUCHYIO KHOMKY ycTaHa-
BNVMBAKOT Tak, 4T0ObI BbINO MOXHO HaXu-
MaTk Ha HEeE CKPBITHO.

B kayecTee BHELWHEro ycTponcTea ans
ynpaeneHusa No ONOAHUTENLHOMY KaHany
WCMNONL3YeTCA MWHWATIOPHBLIA HOCUMbIA
pagvonepenaTyuk (pagvokHonka), npeg-
HasHaYeHHbI ANg nepepaqun curHana u
BXOAALUMIA B COCTAE annapatypsl paguoy-
NpasneHna OXPaHHOW CUrHanNM3auum,

MpueMHUK pacnonoXxeH B CcanoHe
aBTomobuns n Nnpu cpabaTeiBaHUK NO CHr-
Hany OT pPagVOKHOMKWM HEepe3 KOHTaKThl
BCTPOEHHOrO MWCMONHWTENBHOTO pene
NoSAeT CUrHaN Ha BXOL, AONONHUTENLHOMO
kaHana (sbiBog 11 paszwema X3).

MudopmMaumio no TakMM ycTpolcTeam
¥ WX NPUOBPETEHMIO MOXHO NErko HanTK B
MHuTepHeTe. B Mol KOHCTPYKUWK MCNONb-
30BaHa PajMOKHOMKA C BO3MOXHOCTLIO
aBTo3anycka o7 Bpenoka (fanbHOCTe —
100 M) 1 OT CTAUMOHAPHO YCTAHOBAEHHO-
ro nepegaryvka (oo 1 kM), a camo ycTpoit-
CTBO yCcTaHoBneHo Ha aeTomobune c 6eH-
3MHOBLIM OBUraTenemM v aBTOMatU4ecKon
kopobkol nepenay.

Bce ycnoBusa An8 BeINOAHEHWSA TEX MK
nHBIX dyHKkuWil Ana yaob6cTea CBEAEHbI B
tabn. 1.

Bce petanu nporpesatenst CMOHTUPO-
BaHbl HA NEYaTHOWN NnaTe 13 GoNLIMPOBaH-
HOrO CTEKNOTEKCTONUTA TOMWMHOW 1 MM,
Heprex nnate NnpegcTaeneH Ha puc. 2.

B yctpoiictee BMecTo AOT101B5C MoxHO
ucnons3oeate onTpoHsl KP249KH2A, a
Bmecto 78L05 — nwoboit NATMBONETHLIN
crabunuaaTtop (C y4eToM BO3MOXHOW pas-
HWUBI B uoKoneeke). flatumk Temneparypbi
(Ha cxeme He nokasaH) — DS1821 dpupmel
Dallas Semiconductor [2]. McnonHuTenisHLe
pene — BS-115c¢ dupmel Bestar; BoamoxHa
3aMeHa Ha OTEe4YeCTBEHHbIE ABTOMODBWIL-
Hele pene (Hanpumep, 711.3747-02) ¢ kop-
PEKTUPOBKOW pa3MepoB NeYaTHoW nnatsl 1
pUCYHKa ee NPOBOOHWMKOB. 3BYKOW3Ny-
vyatens HA1 — HMP14AX co BCTPOEHHLIM
reHepaTtopom.

CamoBoCCTaHaBNMBaOLWWIACA Npeno-
xpanuTens MF-R030 (F1) ¢dupmel Bourns
iNC. MOXHO 3aMeHWUTL OObIMHBIM NAaBKUM
npepoxpanutenem Ha 0,3 A, HO Hapex-
HoCcTb paboThl ycTpoWlcTea Byner Huxe.
Crabunutpod 1N4734A MOXHO 3aMEHWUTL
Ha KC156A, a 1N4728A — na KC133A.
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OrpanunuuTtensHelid guon 1N6275 B kpait-
HEM crny4ae 3ameHum CTabuNnUTPOHOM
1N4744A vnn KC515A. BmecTto amonos
KA5226 nopoitayT umnoptHele 1N4148.
He 3abyabTe ycTaHOBMTL HA NnaTe co CTo-
POHbI NEe4YaT NepemebldKy Mexay nnoco-
BbIM NPOBOAOM NUTaHuA (12 B) 1 nnoco-
BbiM BbIBOOOM nanyyatens HA1.

Mpw ycTaHoBKe YCTPOMCTBA HA aBTOMO-
6unb ¢ GEH3WHOBEIM OBUratenem pesmw-
ctop RS n avon VD2 MOXHO MCKAKOYMTE,
COEOVMHWE NepemMbidkon Boieog, 13 pasb-
ema X3 c obLmm NPpoBOAOM.

B 3aknioveHwe — HECKONbLKO CNOE O
TpeboBaHMAX 1 PEKOMEHOALMAX MPK 3KC-
nnyarauuu atoro asTonporpeeartens. Oc-
TaBnNATL aBTOMOOWNL CNeayeT Ha XOpoLUo
NPOBETPUEAEMOI NNOLWANKE, a8 NPU CTO-
AHKe B rapaxe — obecneyvTs WM30MW-

pOBaHHLIN 0TBOA OTPabOTaBLUKMX ra30B OT

rnylwuTens aeTomMobuna B OTKPLITYIO aT-
mocoepy. lNepen ycTaHOBKOW pexuma
apTo3anycka ybeauTeCA B MCNPaBHOCTH
aBToMobWnA, B Hanuyum Heobxoaumoro
KONW4YECTBa Macna B ABWraTene v Tonm-
Ba B Gake. ByneT NonesHbIM Takxe BKIKO-
4aTb PEXWM pPeuMpPKYNauuK BO3AyXa B
canoHe gna ero bonee agpdekTMBHOrO
nporpeea.

BapuaHTel nporpamMmel KOHTpOnnepa
zapmt.hex w zapmt2.hex nokasaHbl B
Tabn. 2 1 3 COOTBETCTBEHHO.
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. Oy6poeckwia A. ABTOMaT-NporpesaTens
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2. Tpowkos B. Tepmomerp Ha DS1821 u
PIC-xonTponnepe. — Pagwo, 2002, Ne 5, c. 20,
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MATPUH A. NaGopaTopHbiii Gnok nu-
Tanus 0...30 B. — Pagwo, 2004, N2 10,
c. 31, 32.

MeuarHan nnarta.

YepTex BO3MOXHOrO BapuaHta nevar-
HOW NnaTk: 6noka nsaobpaxeH Ha puc. 1. Ha
HEN pasMeLleHsl BCe AeTann, Kpome TpaHe-
dopmatopa T1, TpaHsuctopa VT3, nepe-
mMeHHoro pesvctopa R16, kHonku SB1 v cee-
Topmona HL1. MNocTosHHbIE pe3ncTopsl, 3a
uckmoueHvem R2, — MJIT, noocTpoedHsit
(R10) — CIN5-2BE. Peauctop R2 — oTpesok
HWXPOMOBOTO NPOBOAa pyameTpom 1 1 gnu-
Hoi okono 150 mM. CpeaHioo YacTb OTpes-

POTOXXHH 0. Asromaruyeckoe
paspsaHO-3apaAHoe YCTPOWCTBO ANA
akkymynsaTopoe. — Pagwo, 2007, Ne 4,
c. 60, 61.

3ameHa pene.

Kpome pene P3C22, B ycTpoiicTee
MOXHO npuMmeHuTe PAC32 ucnonHeHws
P®4.500.335-02 (conpoTtuenexne obmoT-
kn — 553...780 Om, Tok cpabarkiBaHVa —
He Bonee 20 MA), a Takxe PBC60 ncnonxe-
Hus PC4.569.435-01 (coOTBETCTBEHHO
680...920 O0m wn He Gonee 12,4 mA).
Mockonbky NocneaHee CopepXvT BCEro Age
KOHTaKTHBIE rpynnkl, TO BMECTO KaXaoro ua

° (] 8
ap (o Q 8 ()
;& O A 1) Bt - &
82
I
e DA2 58 DAl ., QR12 VT4
s C5w Ca=. [} 03
i Pes 999 222R1T §orho ok
3 VD5 crE, R15 okRy
o~ B = 171\:1“53?355 TE,T:_'D; )
1
| » - VO11R14]) | 2T R13§ 0 SR o oxce | R16
o6\T5
e — e 03
o o |
" VD1-vD4 g2 oW ‘ﬂ (@
= oA °Bl 3 k 6 o
I R — © 0 OVT2 a
~o—¥ > TC1 b o-bH-o VD8 %
I RS oK G
~o— I 06 %72 P 4 05 e 3
VTioK oK o|oya,, B——CF+——*
+— o3 opH—o [ B——t=k
R2 VD6 VI3 o
2] < o € 0 0 0
K _f_3
7
Puc. 1 HL1 @/ LT | sp1

K& CEBepTbiBalOT B cnupank (5...7 BUTKOB Ha
onpaeke guameTpoMm 3.4 MM C Warom
4...5 mMm), a koHUb! crnbaloT Takum o6pasom,
4TOBLI OHW CTaNK NapannenbHLEIMKU OCK Crn-
panu. 3artem, OTCTYNME OT TOPUOB Ha
12...15 MM, cruBaroT NpoBog Nog, NpPAMbIM
yrnom. B pesynstate fonxHa nony4uTscs
MN-o6paaHan petans C pPaccToaHWEem
mexay BeiBogamw 57...58 mm. O6nyaous
BbiBOABI Ha AnuHe 2...3 mm, peTans
BnaveailoT B nnaty. Kongexcartopsl C1—
C5, C7 — okcugHeie cepuun TK ¢upMbl
JAMICON, C6 — KM. BoinpaMuTencHbiid
mocT VD1—VD4 — RS402, VD5 — DB102.
Pene K1 — P3C42. Peawctopel R3, R4,
nwopas VD6, VD7 v npoBoga, coeguHsaiowme
nnary co ceetoguonom HL1, Bnaveaot oo
YCTaHOBKW Ha MECTO TpuHUcTopa VS1.

P3C22 npwpeTtca WMCNonbL30BaTbL No Asa
P3C60, Bxnto4MB Mx 0BMOTKM NapannensHo.

He Gecnokoiite oxpyxawwmx! (3a
pybexom). — Paguo, 2000, Ne 1, c. 47.

MNMevyaTHan nnara.

MpucTasky-nepenaTivk cobupaT Ha
neyaTHOW nnarte, U3roTOBNEHHOW U3 ABY-
CTOpPOHHE PONBrMPOBaHHOIO CTEKNOTEKC-
Tonuta 1...1,5 MM No YepTexy, NnpeacTas-
NEeHHOMY Ha puc. 2. Qonbra Ha CTOpoHe
petanei cnyxut obwuMm NpoBoaoM W
akpaHom, C ne4aTtHbiM NPOBOOHUKOM
oBwero NpoBoga Ha NPOTUBOMOMNOXHOM
CTOPOHE NNaThl €€ COBAUHAIOT OTpe3kamMu
NYXEHOro NpOBOAA W BLIBOOAMW AeTanei,

KT31076M

KT3686
(Bua cHuay)

6 K

LR
LR
3

Kopriyc

K WA ~=—
Puc. 2

NPONYLUEHHBIMW Yepes3 OTBEPCTUA, NnoMe-
YEHHbIE Ha YePTEXE YeTbipbMA TovKamu, C
KPOMOK OTBEPCTWIA NOA OCTaNbHLIE BIBO-
Okl getaneil ¢donery yoansioT 3eHKoBaHW-
©eM CBepsiomM, 3aTo4YeHHeIM nog yron 90°.

Mnata paccuMTaHa Ha npuMeHeHwe
peauctopos MJTT, nopncTtpoeyHoro CMN3-19a,
kepamuyeckmx koHpoencatopos KM (C1,
C5, C10), KO-1 (C4, C6, C8), noacTtpoey-
Hbix KT4-23 (C7, C11) 1 oKCuaHbLIX cCepuun
TK ¢upmbl JAMICON (ocTansHeie).

OBPATHUTE BHUMAHWE

POrOXHH 10. AsTomaTu4eckoe pas-
pPRAOHO-3apsAHOe YCTPOKWCTEBO Ans
akxymynsaropos. — Pagwo, 2007, Ne 4,
c. 60, 61 (penakTop — H. Hevaesa).

lMoaunumoHHoe 0603Ha4YeHNEe KOHTAKTOB B
venm obmoTiu pene K2(cm. puc. 18 craree)
— K2.3. Takoe xe obo3HaqeHne HOOHKHO
BbITb 1 Ha YepTexe NeyaTHok nnars (puc. 3)
B agpece y CTPENKH, UAYLEeR OT NeYyarHoro
NpPOBOAHVKE, COEAMHEeHHOro ¢ BuiBoaoM 9
mukpocxemsl DA3. B tekcte Ha c. 61 (2-7
KOIOHKA, 4-11 CTPOKa CHU3Y) CeayeT YATarh.
"...KOHTakTamu K2.3 nogrmoqmT.. "

Pepaxtop — B. @ponos, rpa(pmta -_B m;:_vonos



WA UWUHAIOULULN E

Ten. 207-89-00
E-mail: mail@radio.ru
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u monogexun MuHobpasosaHus PQP.

Urpa "Tpu nopoceHka”

4. MAMUYEB, n/o LLlatanoBso-1 CMoneHcko#i obn.

Mpegnaraemoe BHUMaHWIO YWTaTenei yCTPOHWCTBO CO34aHO MO
MOTHBaAM M3BECTHOW CKa3KW O TpPex rNopoCsTax, B KOTOPOH BOMAK
HEeCKONbKUMM yHOBEHWAMM CMETaerT o ovyepenn ux gomukn. Urpa
MO3BOASIET BCEM COPEBHYIOLMMCSH UCNLITaTh CBOM "BONYBLN" CHNbI HA
Kax oM U3 Tpex AOMMUKOB. B 3aBHCHMMOCTH OT CHMAbl M NMPO[OAXN-
TenbHOCTH CO3[4aBaeMoOro MrpokoM BeTpa racHeT onpepeneHHoe
YWCAO CBETOAMOAOB, CUMMBONM3upylowux gomuk. lMo6exaaer Tor,

KTO cunbHee "paspyliunTt” JOMWUKN

CBETOAMOL4OB.
l pUHUMNWanLHas CxemMa WrpoBoro

YyCTpOWCTBa nNokasaHa Ha puc. 1.
Jatyukom BO3OYLWHOro MNOTOKa CRYXWUT
Asurarens seHTunaropa M1. Ha tpaHau-
ctopax VT1, VT2 cobpaH ycunutens
NocToAHHOro toka. Mukpocxema DD1 —

nopocsaT, T. €. "3agyer” 6onsle

R7—R10. MNepeknoyatenem SA1 MoXHO
W3MEHATbL YacToTy rexepauwn. CeeTo-
avoasl HL2—HL16 pas3butel Ha 4YeTwipe
rpynnsl 13 1, 2, 4 n 8 Wwtyk 1 pacnonoxe-
Hbl H2 Ne4YaTHOM nnate Takum obpasom,
4yto obpasyiT unaobpaxeHuwe gomMuka

HL16) — uyepea anekTpoHHLIE K04, co6-
paHHble Ha TpaHaucTopax VT3, VT4 cooT-
BETCTBEHHO

>

Wrpy HauMHaIOT C YCTAHOBKM NEPeKio- &

yatens SA1 B NoNOXeHue, COOTBETCTBYIO-
wee BbibpaHHOMY OOMUKY, W BKIOYEHUA
nUTaHWA. KpaTkoBpemMeHHO HaXuMaloT Ha
KHOMKy SB1, BEICOKMIT YDOBEHbL NocTynaer
Ha Bxog R w ycTaHaBnuBaeT CHeTHMK
mMukpocxembl DD1 B coCcTOAHME C HU3KUM
YPOBHEM Ha BbIXOAAX BCex paspanoe. Ha
ceetoguonbl  HL2—HL16 noctynaet
HanpsXXeHWe NUTaHua, oHW ceeTAT U dop-
MupyeTcsa naobpaxeHue Lenoro AoMUKa.

Yepea peuratent seHtunsatopa M1
npoTekaeT TOK, HeOoCTaTONHLIA Ans
CamMOCTOATENLHOIO BpalUEHWA poTopa
Tpanauctop VT1 OTKpHIT, U cBETOAMONA
HL1 ceetuT, a TpanaucTop VT2 3akpbiT u

HanpsxeHwe NUTaHWe 4Yepes pesncTop *

RS, avon VD1 nocrtynaet Ha RC-renepa-
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SAT HHO-HAD-HYD" ANIS076M K 6616 8 D01 _|

Puc. 1

CD4060BE, & ee cocrtae exogaT 14-pas-
PROHBIA OBOWYHBIA CHETHMK WM y3nbl Ana
noctpoeHua RC-resepatopa. Yactoto3a-
[aWWMK  3NeMEeHTaMW  reHepartopa
ABNATCA KoHpeHcatop C2 v pe3ucTopsl

(pmMc. 2). HanpsxxeHwe nuTaHua Ha nep-
sylo (HL2) v eTopyio rpynnel (HL3, HL4)
nogaeTca HenocpeacTBEHHO C BLIXOAOB
CHYETHMKOB MUKpocxembel DD1, a Ha
Tpeteio (HL5—HL8) v yeteepTyio (HL9—

Top u 3anpewaet ero paboty. [ina "paspy-
WweHWs" AOMMKA Ha NonacTy BEHTUAATOpa
HeoBbxoouMo OyTh, 4TOObI OHW HayYanu
BpawaTtsca. lMpu HEKOTOpo#i CKOpPOCTW
BPALUEHWS TOK YEpEe3 ABUraTess BeHTUNA-
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TOpa CYLIECTBEHHO YMEHLLUAETCA, TpaH-
auctop VT1 3akpeiBaeTca U APKOCTh CBe-
yeHwn ceeToauopa HL1 napaer, a TpaHamn-
ctop VT2 otkpeiBaetcs. [Ouop VDI
3aKpoeTcs, u HayHeT paboTtate RC-reqe-
partop.

HLZ

g
HLy HL3
HLE, 0 Q

AL7
HL.SO % L6
HL!G HLH
ALY D D fiLiz

HL16[] i (aers
O
HLT5 HLTY
Puc. 2

KW YpOBEHb, KOTOpHLIA Yepes awop VD2
noctynuT Ha RC-reHepatop v 3abnokupy-
et ero pabory, a ceetoamonsl HL2—HL16
BCMLIXHYT BHOBb — MWrpa OCTaHOBMEHA.
Ana ee nNpooonxXeHwa HeoBXogMmo
HaxaTbe Ha kHonky SB1, 4to npuBener K
O6HYNEHWMIO CHETYMKA W BEPHET YCTPOWA-
CTBO B UCXOAHOE cocTosHue. Mepeknio-
yatenem SA1 (pasnuyHble AOMWKMK) yCTa-
HABAWBAIOT YPOBEHb CNOXHOCTW BbINON-
HeHus 3anaHus. Yem Bonblie conpoTue-
nenue eoibpaHHoro nepexnioyarenem SA1
peaucTopa, Tem MeHewe yactota RC-
reHepaTopa u "kpenye" NOMUK.

B ycTpoicTBe NpuUMEHeHbl NOCTOAH-
Hele peaucTopel OMNT, C2-23, nopa-
CcTpoeyHbln — ClM3-16, okCUAHbIA KOH-
neHcaTtop — uMmnopTHolit, C2 — K10-17.
Honyctumo wcnonb3oeaHue Gunonsap-
HbIX TpaHawcTopoe cepun KT361,
KT3107 ¢ nobeimn BYKBEHHBIMW UHOEK-
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Puc. 3

MmMnynecel reHepatopa nocTynawT Ha
BXOL, cHeTyMka Mukpocxemel DD1, u Ha ee
BbiBOAAX 7, 5, 4 1 6 MEHRIOTCA NOrMYeckne
YPOBHW — YWUCIIO CBETALUMXCH CBETOOMO-
[OB paBHOMEPHO ymeHbluaeTcs oT 15 no
0, 4TO UMKUTMPYET paspyllieHne A0MuKa.
Y1066l "paspywmTs”’ OOMWK MNOMHOCTLIO,
BCE CBETOAMOAB! A0MXHLI NOracHyTb. [na
aToOro HeoBXoAMMO AyTE C ONpeaeneHHon
CUNOW B TEYEHWE HEKOTOPOro BpeMeHW.
Yem "kpenue” OOMMUK, TEM AONbLUE NpW-
0EeTCH OyTh.

MNocne raweHva Bcex CBETOAMOAOB Ha
BeIBOAE 14 MUKPOCXEMbl NOSBUTCA BbICO-

camu, avopgel — cepuwil K103, KA521,
K0522. Ceetoguonsl HL5—HL8 n HL9—
HL16 cnenyeT nopobpaTte C 0JMHAKOBLIM
NPAMbIM NageHWeM HaNPAXEHWA TNpu
dukcupoBaHHoM Toke, MHave npugetca
YCTAHOBWUTE TOKOOTpaHW4YMBalolme pe-
3ucTopel conpoTtusneHnem 820 Om
nocnenoBartensHo C KaxaeiM M3 CBETO-
nvopoe HLS—HL16, a BzameH pesucTto-
poB R15, R16 — npoBonovHbie nepe-
MbI4KKM. B 3TOM cnyyae ykopaiuBawoT
BLIBOJ, aHOAa CBETOAMOLE U MEXOY HUM
N Nnarton YyCTaHABNWBAKT Pe3ucTop
Kopnycam cBeTOAMOOOB XenatenbHo

npuaate npamoyronsHyio dopmy, obra-
4ynBaa ux Haadunem MNY Ha TOHUNLHOM
KaMHe.

Briknioyatens SA1 — nioboir manora-
6apuTHLIN Ha ABA NOMOXEHWUA, HANPUMED,
MT1, kHonka SB1 — KM1-1 (MKH6-1).
Wcnone3oeaH seHTUnaTop € paboyum
HanpsxkeHvem 12 B, rabapuTHbiMKM pas-
mepamu  40x40x10 MM OT CUCTEMBI
OXNnaxgeHwWs Npoueccopa KoOMMbioTepa.
MuTaioT YCTPOMCTBO OT TPEeX ransBaHuye-
CKMX 3NeMeHTOB Tunopasmepa AA wunu
AAA, coeaMHEHHBIX NOCNeA0BaTENLHO.

Bce anemMmeHTsl, kpoMme Bartapew, BeH-
TUNATOPA, BLIKNIOYATENA W KHOMKW, MOH-
TUPYIOT Ha NnaTe U3 OAHOCTOPOHHE GoNb-
rMPOBAHHOr0 CTEKNOTEKCTONUTA, HYepTex
KOTOPOI NpeacTasneH Ha puc. 3. BHew-
HWIA BWA YCTPOMCTBA NOKasaH Ha puc. 4.
ns Hero wvcnone3ylT NNacTMaccoBbin
Kopnyc nopxopfawero pasmepa. Ha ero

JFKpaH

o [=]
of
=] [+]

NWUEBOW NaHenu ycTaHaenuealoT nepe-
knoYatens SA1, kHonky SB1, HanpoTtvs
CBETOOVOAOB NPOPE3aloT Kpyriioe oTeep-
cTue guameTpom okono 40 MM, KoTopoe
33KNENBAIOT C BHYTPEHHEW CTOPOHbI 3Kpa-
HOM w3 "mMono4Horo” oprctekna. lMnaty
BWHTAMM KDEnAT K OCHOBaHWIO Koprnyca
Takum obpasom, 4ToBbl M3nyyawowme
NOBEPXHOCTU KOPNYCOB CBETOAWMOAOB
BMNIOTHYIO NPUNEranu K NNOCKOCTH 3Kpa-
Ha. BeHTUNATOp BLIBOOAT Hapyxy u Co-
eOVHAKT C NNaTtol NpoBogamMw ONWUHOK
50...70 cm.

HanaxwveaHvwe CBOOWTCA K YCTaHOBKE
NoAcTpOEeYHEIM peaucTopom R2 nopora
cpabarbiBaHMA ycTpoicTea. B ucxogHom
coctoaHun ceetogwon HL1  ponxed
cnabo CBeTUTL, a Npu BeICTPOM Bpaule-
HWW poOTOpa BEHTUNATOpPa — MNOYTH
racHyTb. Yactoty RC-reHepatopa ans
pasHbiX NONOXeHWd nepeknoyatens SA1
(nomukoe HUD-HUDA, HAD-HADA n
HY®-HY®A) yctasaenveaoT nogbopom
peaucTtopoe RB—R10. Ecnu noTpebyeT-
cA, AonycTuma 3aMeHa KoHAeHcaTtopa
C2. fpkocTb CBEYEHWUA CBETOAWMOO0B
MOXHO M3MEeHATL NoABOPOM PEe3NCTOPOoR
R11, R14—R16.

Puc. 4

Pegpaktop — H. Hevaesa, rpacgmka — 10. Anapees



HopaboTka py4Hbix poHapen

$POC

C. JEHHUCOB, r. Opck Openbyprckoii 06,

ABTOp AaHHOW CcTarby NpegnaraeT 3aMeHUTh 1amMny HakaluBaHusa
B py4HOM ¢poHape Ha CBeToAMOAbI MOBLILLEHHOU SPKOCTHU CBEYEHMSA.
Bnarogaps 3TOMYy nNpogneBaeTcs CPoOK cnyx6bl akKymMynsiTOPHOMR
6arapen, Bo3apacraer NMPoOAOSIKHTENbLHOCTh HEeNnpepbIBHOW paboTel
¢hoHaps oT 3apsakv 40 3apSLAKv U NOBLILLIAETCH ero HaAeXHocCTh.

y4Hbie doHapy POC (puc. 1) n aHa-

NOMVYHBIE C NaMnoil HakanueaHws B
KAYeCTEBE WMCTOMHWKA CBETA BbINYCKANUCh
paHee W NpPOW3BOAATCA B HacToswee
BPEMA OTEHECTBEHHLIMKM W 3apy6GexHbIMK
npouaeoguTensMu. OHWY MMEIOT NPOYHBIIA
KOpMNyc, NMOOBWXHYIO ¢apy, BCTPOEHHLIN

perynsTop NOABOAMMOrO K namne Hanps-
XEHWA, CUTHANM3ATOP Pa3paaKK akKyMynsa-
TopHOI GaTtapew, a Takxe NpocTel B obeny-
KUBAHUWM — 3TV 0COBEHHOCTW caenann ux
nonynsipHLIMK U BOCTpeBoBaHHbIMK.

Yepes rog WMHTEHCUBHOW 3Kcnayata-
UMW CYLUECTBEHHO CHWXaETCA EMKOCThb
aKKyMynaTopHow GaTapen ¢oHaps — aTo
OrOBOPEHO B rapaHTWiHeIX obasatens-
CTBax OTEYECTBEHHLIX Npou3soguTeneit
Bpema HenpepsieHoW pabotel doHaps
COKpPALWAETCA, HTO B HEKOTOPLIX CNy4asx
HEeonyCTUMO WM BO3HMKaeT Heobxoam-
MOCTb B 3aMEHe akkymynsTopHol Gata-
pewn. MNpoannTe cpok ee 3kcnayarauvn
nomoxeT pfopaboTtka Takux doHapen,
3akNo4aloWancs B 3aMeHe namnbl Haka-
NWBaHWA Ha CBETOAMOObI.

CeeTogmofabl, KOTOpbLIE, Kak NpaBwno,
NPUMEHRAIOT B KAYECTBE MCTOYHWKA CBETA,
vmeioT Geno-ronyboe CBeYeHWE N K Hemy
Heobxoanmo NpuBbikHYTL. Bnonke Bo3-

MOXHO, 4TO HOHAPK C TAKUM CBETOM He
nogonagyT AnA akcnnyatauuu B KakKux-
nmBo Npon3eoacTeeHHbIX cnyx6ax B cuny
UX cneundUKn wnu MHOWBUAYANBHOMO
3pUTENEHOrO BOCNPUATMA 4Yenoseka. C
Apyroii ctopoHsl — pabota 6e3 noasapan-
KW B TedeHwe 8...15 4, BO3MOXHOCTb Npu-
MEHEHWA ABYX WKW TPEX LBETOE B OOHOM
¢oHape OenaT ux HesamMeHUMLIMKW ONs
ApYrMX nogpasneneHunin n npodeccuii.
Cxema BK/IIOYEHWS CBETOAMOA0B OOHO-
ro UBeTa CBEYeHWs NokasaHa Ha puc. 2.
Kaxaslii U3 HUX NOOKMOYEH K aKKyMyns-
TopHo BaTapee Yepes TOKoOrpaHN4MBaI0-
WMiA pesucTop, C NOMOLWLID KOTOPOro
MOXHO YyCTaHOBWTL Tpebyemuil TOK.

¢doHaps U M3BNEYEHUN CBETOOTpaXarens,
HO NpefBapuTenbHo cneoyet NONHOCTLIO
3apAaMTL aKKyMYNATOpHYIO Batapeto.

Janee CHWMMAIOT 3a0HIOKD KPBILIKY,
OTKNKO4AT M uaBnekawT Gatapei. 3atem
akkypaTHo pasbupaloT noaswmxHyo ¢apy.
Yem meHbWe uapanuH Ha cTekne, Tem
6onewe ceeta pgaet doHaps. Ecnu cTekno
B HEYOOBNETEOPWUTENLHOM COCTOAHWUW,
CTOWT NogyMaTk O ero sameHe. Belpeaats
KpPYr W3 Npo3payHoro OprcTekna Tomnwm-
HOW 1,5 Mm — peno Heponroe. [artpoH ¢
NamMnNoii HakanueaHWa N KONoaky C MeTan-
NIMHECKOW BTYNKOW W3BNEKAIOT, a Metan-
NWYECKWME KOHTakTbl 3NeKTponamns w
perynupyiowiee YCTPOWCTBO [EMOHTMK-
pYIoT — OHM Bonbwe He HyXHbl. W3 BHeLw-
HEro Konbua ¢ pe3bboil akkypatHo uasne-
KaloT MeTannuM4yeckuili CBETOOTpaXaTensb,
NOBEPHYB €ro A0 PacnoNoXeHHbLIX PAOOM
BeiemoK. [lga guametpansHo pacnofno-
XKEHHEIX Ha ero BHewWHeM Kpae BhICTyna
MOXHO CpesaTb Ha HaxaayHoM Kpyre uam
CTOUMThL HANWNEHWKOM, 4YTOBEI HE MeLlanu
npu nocnenyowei céopke.

Cnenylowmii atan — W3roToeneHue
neyatHol nnatel. Ho cHavana Heobxoou-
MO COAENaTk ee 3aroTOBKY — KpPYr 3 ABy-
CTOpPOHHE ONLrMPOBaHHOTO CTEKNOo-

TEKCTONUTa TOAWMHON 1...2 MM,
ecnv Bo3amoxeH ewifop, To Npea-
noyTeHne otpaoT Gonee ToncTo-

SA1 My maTepwany. Mnata pomkHa

HL21 7 R21 200 | "Bkn" 6bITh Pa3MELLEHa B CBETOOTPaxXa-

<H—51 Tene Ha paccrosHum 15..17 mm

HL22__ 7 R22" 200 OT ero kpas (puc. 3), uHave Bbl-

1 —@—IE—‘ . CTynaiowue CBETOAMoab He no-
E E | Gg1 T 3sonaT C(E))ﬁpaTb dapy. Kpai
1HL20 oA .1 6B ! nnaTel HEOBXOOUMO CTONWMTE MOp,
! 4” Rzm. _HL344¢ R-ZOD. = yrmom okono 30°, 4To6kl CTopoHa,
N R T obpalueHHas "BHyTpL" doHaps,
6bina MeHblWwero guamerpa. 310

HL1—HL20 FYL-10003WC HL21—HL34 FYL-8003WC

Puc. 2

CeeToguogsl

Mnara Knevwrs

CeeTocTpaxarens

Puc. 3

MNapannensHoe coegvHEHWE HEeCKONbKMX
CBETOAWOLOB HEeXenatensHo, MNOCKONbKY
n3-3a pasbpoca napameTpoB TOK 4epes
HWX, 3 COOTBETCTBEHHO, M ADKOCTL CBEYE-
HMA ByayT HEOAMHAKOBLIMW. HYMCNO W UBET
CBEYEHWs CBETOAMOOOB MOryT BbiTh pas-
NU4HBEIMKW B 3aBMCMMOCTK OT Ha3Ha4YeHWsA
doHaps W pasMepoB CBETOOTpaxaTens.
MNoatomy aopaboTky HAYMHAOT C pa3bopku

Heobxooumo gna Bonee Hapex-
HOro KpenneHWsa NNatkl K CTEHKaM
CBETOOTpaxXarens.

CeeTogvoasl Ha nnate pasme-
WalT paRgaMu B LWAXMaTHOM
nopsiake, 4TO NO3BOMSET YCTAHOBWTL Ha
Hel MakcuMansHoe ux Yucno. OHW MoryT
6biTh PA3HOro LIBETA CBEYEHUA W pasMe-
poB. [1na 6LITOBOro NpYMeHeHus JocTa-
TOYHO CBETOAMOAOB ofHoro Genoro
uBeTa, a OnA AeXypHOro CTPEenoyHoro
nocTta HeoBxoaum Takke KpacHbii UBeT.
Typuctam ans nopayv CUrHanos, Bo3-
MOXHO, Byner HyxeH ¢oHapb ¢ Genoim,
KpacHbIM ¥ 3eneHsiM uBeTaMu. Moatomy
B (hOHape MOXHO NPUMEHUTE CBETOAMO-
Obl C guaMmeTpom kopnyca 8 mm Benoro
useTa ceeveHuns — FYL-8003WC, kpacHo-
ro — ARL-8203URC, ARL-8213URC,
seneHoro — ARL-8003PGC, ¢ aouame-
Tpom kopnyca 10 mm Genoro ugeta cee-
yeHus — ARL-10103UWC, FYL-10003WC,
kpacHoro — ARL-10003UEC v zeneHo-
ro — ARL-10103PGC,

Jo MOHTaxa cBeToaMoaos Heobxoau-
MO NPOBEPUTL MX UCNPaBHOCTL. Mo oNbITY
aBTOpa MOXHO CKasaTb, YTO CPegy HUX
mHorpa umeeTcs GONbLWOW NPOUEHT

2002 ‘0L 3N oulvd
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Puc. 4

6paka. Ona nposepkyu cobupaldT uenb,
COCTOALLYID W3 NOCNEAOBATENLHO COEaAU-
HEHHbIX akKyMynaTOpHOW Barapew, Mwun-
nuamMnepmeTpa, pesuctopa ConpoTUENe-
Huem okono 200 OMm 1 ceeTogrona (aHo-
nom k "+" Batapew). NMoovepenHo nogcoe-
OVHAIOT K 3TO Uenu BCce CBeToAWoabl W
KOHTPONWPYIOT MpPOTEKaWMn TOK K
ApPKOCTL UX cBevenun. MNopgbopom peawu-
CTOpa MOXHO YCTaHOBWTL TOK YEpes cee-
TOAMOA, PEKOMEHAYEMOE 3Ha4YeHWe —
okono 20 mA. MNpu Gonblem 3HaYeHUU
CYMMaPHBIA TOK Yepe3 BCE CBETOAWOLOLI
npeebicuT 700 MA. Mocne NpoBepku cee-
ToOMOAbl MOHTUPYIOT Ha NNaTy.
TokoorpaHuyMBarWWe PE3NCTOpPLI, B
3aBMCUMOCT OT WX pas3mMepoB, MOXHO
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pPasMecTUTb Kak Ha 04HO nnarte co cee-
TooMO4aMu, Tak W Ha OTAENLHBLIX Nnartax.
Ha pumc. 4 nokasaH 4YepTex nevyaTHoOR
nnatel gMameTpom 85 mm ana pasmewe-
HWA HAa Heil 0o ABafuaTu CBETOAWOOO0B
(HL1—HL20) ¢ pwameTpom kopnyca
10 MM, A0 YeTelpHaguaTi cBeToauoaoB
(HL21—HL34) ¢ gwametpom kopnyca
8 MM ogHOro uUBETa CBEYEHWA WM TOKO-
orpaHvyvMBalolWwmMx pPes3ncTOpoB  ANA
noBepxHOCTHOro mMoHtaxa P1-12 (R1—
R34) tunopaamepa 1206. Pesuctopsl
pacnonoXeHsl CO CTOPOHBLI NeYaTHbIX
NPOBOAHWKOB, CEBETOANOLBI — HA APYroi
cTtopoHe. B atom cny4ae nnaty coegu-
HAKT C akkymynaTtopHoil GaTtapeein wm
BhlKNWO4arenemMm nvtasuva OBYMA NpoOBO-

Puc. 5

namu. @onery nog ceeToguopamMu yoa-
NAKOT, @ OCTaBLYIOCA NO Kpaam nnaTtkl
3anyxuBaoT. BHewHuit Bug nnartel 6yner
nyywe. Ans doHapei ¢ 6onbWKUM pasme-
POM CBeTOOTpaxaTens guamerp neyar-
HOW NNaThl NPKU XEeNaHuu MOXHO YBENW-
yute 0o 95 wnu 105 mm. 310 nNossonuT
pasmMecTuTe Ha Heit Bonelwee YMCno cee-
TOOWOAOB.

Mpy npumeHeHuw peawctopoe MIIT,
C2-23 ux MOHTUPYIOT Ha nnartax u3 ogHo-
CTOPOHHE PONLIMPOBAHHOIO CTEKNOTEKE-
Tonuta. [na pasmMelleHns OBaguatu
PE3UCTOPOB YEPTEX NnaTthl NokasaH Ha
puc. 5, ans YeTeipHaoUAT PEe3UCTOPOB
nnaty HeobxoAMMO COOTBETCTBEHHO
yMEHBLWWTL. [MnaTtel pe3avcTopoB coenu-
HAKT C NNATOW CBETOOMOL0E XryTamu U3
NPoBogoB. 3TW NPoOBOAA NPUNaWBalOT K
KOHTaKTHBLIM NNOLAAKAM, COEAVHEHHBIM C
aHoaamu CBeTOAMOAO0R, 8 Pe3VCTOpLI And
NOBEPXHOCTHOrO MOHTAXa, KOHE4YHO, He
YCTAHABRNWBAIOT.

Mnaty KpenaT K CBETOOTpaxaTeno .
NMOMOLLBIO 3MNOKCKMAHOro knes. [ins atoro
KOHYC CBETOOTpaxaTena NoMEeLlaloT Ha
rOPW30HTaNLHYID NOBEPXHOCTL, HA TOPEL,
nnartel NO BCEW OKPYXHOCTWM akkypaTHO
HaHOCAT HEMHOrO KneAa W NoMellanT ee
BHYTDPb CTPOro ropu3oHTansHo. B mecte
npuneraHua  [ONONHUTENLHO HAaHOCAT
HeMHoro knes. lNocne ero aatsepgesaHns
no Kpaw nnatel HAHOCAT BTOPOW CNO
Kned. BHewHuii BUO cBETOOTPaXAaTENSA CO
CBETOAVOLaMM W MNaT pe3ucTOpOoE C coe-
OWHUTENBHBIMKW  XIYTAMW MOKas3aH Ha
puc. 6.

WUtak, nnata HapexHo npukneeHa.
Tenepb HEOBX0AMMO NPUCOEANHUTL NPO-
BOAA MNWTaHWs, 3aw30NWpOoOBaTbh NNaTkbl
PE3VCTOPOE W YNOXWTh B 330HIOKD 4acTb
CBeToOTpaxaTens, akkypatHo cobpartb
NepefHIo 4acTb U 3aKpyTUTe pes3bby
Kpbiwkw. DoHape rotoe. B peaynsrate
nopaboTkn Tok, noTpebnaemblit GoHa-
pem, CHU3WNCS NO CPaBHEHWIO CO wWTaT-
HeIMW namnamu Hakanueavws ¢ 0,8...1,1
oo 0,5...0,6 A Npwn aTom Bpems Henpe-
PBIBHOW paboTbl YBENWUYMOCH, 8 APKOCTh
doHapA NPakTUHECKN HE N3MEHWNACH.



NMpucTtaBka K MynbTUMETPY

Ecnu doHape nnaHvpyercs cpenarb
MHOrOLUBEeTHbIM, YacTe CBETOAWOAO0B
nomkHa ObITe COOTBETCTBYIOLLENO LBETA
CBEYEHWA W TOKOOTrPaHW4YUBAKOLIME pe-
3UCTOPLI NOABUPaIoT ANA Kaxaoro Tuna.
Mpu 3TOM MOXHO MCNONL30BaTbL MNary,
n3o06paxeHHylo Ha puc. 4, 6ea peaucTo-
POB ANs NOBEPXHOCTHOIO MoHTaxa. fna
Kaxpon rpynnel CBETOAMOOOB OQHOrO
uBeTa CBEYEHUR NPUMEHSIoT "cBo”
nnaty peauctopoB (cM. puc. 5). Cne-
OYET Yy4ECTb, YTO CBETOAMOALI, pacnono-
XEHHbIE MO Kpal nnartsl, 43T cyMMap-
HOe cBeTOBOE NATHO Bonblwero guamer-
pa. Ons asyuseTHoro GoHapa KOMMYyTa-
uMio HeoBXopMMO OCYLLECTBAATE TYM-
GnepoM MnKM ABMXKOBBLIM Nepeknyare-
fIEM HA TPW MNONOXEHUR, HANPUMED,
"BeiknioyeHo", "Beneiit”, "KpacHeit”, ans
TPEXLUBETHOrO — ABMXKOBBLIM NEpeknio-
yaTenem Ha YeTbIpe NoOXEeHWS.

Penaktop — H. Hevaesa, rpachwrka — H. Hevaesa,
¢oTo — asTopa

ONS NPOBEPKN CTabnnnTpoHOB

U. AHKYONHOB, n. AnexceeBck UpkyTckoii obn.

pu pasbopke pagwoannapaTypbl

paguoniobutenn obuiMHO He Boibpa-
ChiBAKOT OeMOHTMpOBaHHbBIE AeTanu,
Hagenckb Ha naaneﬁLuee WX MCNONbL30Ba-~
HKMe. HacTk U3 HUX UMEET MAPKMPOBKY, Y4TO
no3eonser wux  uUpeHTudUuMpoBaTs.
HekoTopbie anemMeHTbl MOXHO onpepe-
NUTeb NO BHELWHEMY BUOY WK C NOMOLLLIO
MYNETUMETPA (Pe3ncTopbl, KOHOEHCAaTo-
pbl, KaTywkyW WHOYKTMBHOCTW, CBETOOWO-
OblUT 0).
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Puc. 1

MpoeHtudwukauma ctabunvTpoHOB OKa-
3blBAETCH 3aTPYAHWUTENBHOW, MOCKONbLKY
ans 3Toro HeoBXoauM UCTOYHUK Hanpsxe-
HUSA, NPEBLILAIOLMIA HanpskeHwe cTabu-
nu3aumKn. BoNbWKUHCTBO CTabUNUTPOHOB,
NPUMEHSEMBIX PASVONIOBUTENAMU, UMEIOT
HanpsbkeHuwe crabunusauum 3...15 B, no-
3TOMY MOOOMOET UCTOYHUK C HaNpRXeHn-
em 15...20 B. Cpenate Takol WMCTOMHWK
KOMMAaKTHBIM W NENKMM MOXHO, NPUMEHWUB

OOMH ranbBaHW4ecKUid 3NemeHT C NOoBbi-
waowmm npeobpasoBarenem Hanpsxe-
HUS.

MpegnaraeMoe YCTPOMCTBO MOMOXET
BLISBUTE U3 AMOOHOW rpynnkl Takue ane-
MEeHTbI, Kak CTabuUAUTPOHbI U ONPEenenuTL
MX OCHOBHOW NapaMmeTp — HanpsKeHue
crabunu3auuu. Ero cxema nokasaHa Ha
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puc. 1, ¥ KOHCTPYKTUEHO OHO BbINONHEHO
B BUE NPUCTABKM K LUM(PPOBOMY MyNLTU-
meTpy. B ycrpoiictee npumeHeH monynb
npeobpa3oBartens HanpPsXKeHUs OT KanbKy-
naTopa "OnektpoHuka MK-24". OH npea-
craenseT coboil 3aKOHYEHHYIO KOHCTPYK-
LMo B Kopnyce paamepanm 30x 13x8 mm n
3anUT SMOKCWOHOW CMONOW. Y Hero Tpu
BbIBOAA, MMewmx 0boaHavyeHus "+, "-"
u"V_. ", Ha Kopnyce umeeTcs MapkupoBka
Kd-29. MNpu NogknioYeHUW K BhIBOOAM
NMUTaHWA ranbBaHWYECKOro 3NeMeHTa
Tvnopa3smepa AA (1,5 B) Ha BuiBoge "V,,."

NPUCYTCTBYET MOCTOSHHOE HanpsxeHwe
okono 15 B. PaborocnocobHocTs Moaynst

xeHust Ha npepene 20 B u nogkniodaloT ©
cobnioaeHuem NonspHOCTM K rieagam XS1
M XS2. Mpu OTCYTCTBMM NOAKNIOYEEMOoro
3neMeHTa MyNsTUMETP AOMXEeH Nokasatb
BbIXOQHOE HanpsxeHue npeobpasoeare-
nsa. BelBogb TECTUPYEMOr0 3NEMEHTA COE-
OMHSIOT C KOHTaKTHBIMKM Nnoaakamm X1 u
X2, ecnu 370 CTabWAWTPOH W OH COeaMHEH
aHoOo0M C MUHYCOM, @ KaTOA0M C NA0COoM,
TO MYNETUMETP MOKAXKET HAMPSXEHWE CTa-
6unuaaumm paHHoro crabunutposa. Mpu
obpaTtHOM NOOKMIOYEHWW Ero BeIBOAOB
nokasanwsa GyaoyT He 6onee 0,7 B.

Ecnu nokazaHua npu nooknoYeHumn
3NEMEHTA B OOHOW NOAAPHOCTU He

K myneTUMeTpy
Puc. 3

X81

xs2

COXpaHAETCH NPY YMEHBLUEHWUM NUTAoWE-
ro Hanpsxexuus po 0,8 B. Peauctop R1
COBMECTHO C UCNLITYEMBIM CTabunuTpo-
HOM, KOTOPbI NOAKMNOHAIOT K KOHTaKTHLIM
nnowaakam X1 n X2, obpa3ylor napame-
TPM4ECKUiA cTabunmaaTop HanpsXeHus.
Ludposoit mynstumeTtp M-830, M-838
WAW  aHanoru4HbI  yCTaHaBNWBAKOT B
PEXWUM M3MEPEHUA MOCTOAHHOINO Hanps-

M3MEHAIOTCA, a B gpy-
ro He npesBbIWAT
0,7 B — arto guopn vnun
ctabunutpoH ¢ Gonee
BeiCOKUM, 4Yem 20 B,
HanpsxeHueM crabu-
nvsaumun. Ona cumme-
TpuM4HOro crabunuTpo-
Ha B o0Boux cny4asx
nokasaHus Gyayt ogm-
HaKOBbIMW WU MEHbLUE
BbIXOOHOIO Hanpsxe-
Husi npeobpasosatens.
Ecnu nokasaHusi mynb-
TUMETPa 6IM3KK K HYNI0
B 06oux HanpaeBneHusX
NOOKNIOYEHUSA, WCMbI-
TYeMBIM 3nemeHT (awon wunu crabunu-
TpoH) Npobut. MNpU MakcuManbHbIX Noka-
3aHuax B 060Mx BapuaHTax NoAKMOYEHUS
TECTUPYEMOro aneMeHTa — obphIB.
YcTpoiicTBo cobupaloT Ha nevartHoi
nnare u3 ABycTopoHHe GOoNLrMpoBaHHOro
CTEKNOTEKCTONUTA, 4YepTex KoTopoii
nokasaH Ha puc. 2. OgHa cTopoHa sBnqa-
eTCH NULEBOI NaHensio, Ha KOTOPOoi cae-

NaHbl KOHTakTHble naowaaku X1 u X2, Ha
BTOPOW CTOPOHE MOHTUPYIOT peranu
METOAOM MOBEPXHOCTHONO MoHTaxa 6ea
CBepneHus oTBepcTuii. Mx BblBoAbI ykOpa-
HUBAIOT U MPUNAUBAIOT HEMOCPEACTBEHHO
K Ne4aTHbIM NPOBOAHWKaM. Yepea oTeep-
cTUA B nnate koHTakTel X1 u X2 coepgu-
HRAKOT C KOHTaKTHbLIMWM NNoLafKamMm BTO-
PO CTOPOHbI.

KOHTaKTHbIE NNACTUHLI ANA YCTAHOBKM
ranbBaHWYeCcKoro aNeMeHTa U3roToBnalT
TaKxe u3 gBYCTOPOHHE PONLMMPOBAHHOIO
CTEKOTEKCTONMTA, 3a4MLLAI0T, 3anyXu-
BAIOT ¥ NPUNAMUBAIOT K NMeYaTHbIM NPOBOL-
HUKaMm nnatel. K MWHYCOBOW nnactuHe,
ONs YNYYLEHWSI KOHTaKTa C 3NeMEHTOM
NUTaHUA, NPUNaUBAIOT NMPYXUHALLWIA ne-
nectok. MNpeobpa3zoeatens HanpsXeHUs
Kd-29 npukneMBaloT K nnarte, a ero BuiBO-
OBl NPUNavBaT K COOTBETCTBYIOLWMM
KOHTaKTHbIM nnowagnkam. Mespa XS1 wm
XS2 nogbupaloT No guameTpy Lynos
MYNLTUMETPA M 3aKPENAIOT Ha nnare
raikamn. THesna MOXHO WMCNOMb30BaTh
nobele U3 MMEIWMXCA B Hanuuuu,
MameHue cnocob ux kpenneHwsi. Bei-
Knouarens nuTaHus SA1 — ni6oi mano-
raGapuTHLIA ABUXKOBEIN.

Mpwu otcytcTeuK mMopyns Kd-29 npe-
obpasosartenb MoxHoO cobparte Nno cxeme,
npueeaeHHon Ha puc. 3. Ha TpaHaucTope
VT1 u TpaHchopmatope T1 cobpaH Gno-
KUHr-reHeparop. ViMnynscel HanpsxeHus
C KonnekTopa TpaHanctopa VT1 Beinpam-
naoTea guogom VD1, CrnaxvealoTcs KoH-
AeHcatopom C3. MNocTtosHHOe Hanpsxe-
HWe 4epe3 peauctop R1 noctynaer Ha
rHespga XS1 u XS2. OnemeHTs 3T0ro npe-
obpasoparens MOHTUPYIOT Ha aHanoruy-
HOI nnarte, NpU4EM NUUeBas nNaHenb He
MEHHAETCA, @ MNeYaTHble NPOBOAHMKW U
MOHTaX Ha BTOPOI CTOPOHE BbINONHSIOT B
COOTBETCTBUW C pUC. 4.

B ycTpoiicTBE NPYMEHEHBI PE3UCTOPbI
MNT, C2-33, okcuaHbie koHaeHcaTops C1
1 C3 — umnoptHele, C2 — K10-17. Ona
M3roToBNeHUss TpadHcdopmaropa T1
WUCMNoNbL3yT GEPPUTOBOE KOMbLLIO TWUMO-
pasmepa K10x6x3 MM MarHUTHOM NPoHWU-
uaemocTeio 1000...2000, rpaHu koToporo
npeaeapuTensHo NPUTYNASIOT C  No-
MOLLbI0 Handuna U o6MaTbIBAIOT TOHKON
BUHMMOBOM neHTol. MNepBuyHas o6MoTKa
copepxut 20 BATKOB, & BTOPUYHAS —
10 suTkoB npoeopa MN3B-2 0,31. Auon
1N5817 samenum Ha 1N5818, 1N5819.
TpaHauctop — KT3102 ¢ niobuiv BykeeH-
HbIM uHAekcom. Beiknwouatens SA1 —
no6oii manorabapuTHeIA NBUXKOBBINA.

Mocne MOHTaxa ycTaHasNMBaloT ranb-
BGHWYECKWI 3NeMeHT u BrkawMalT SAT.
Ecnu cobpaHHbiii npeobpa3oeatent He
Ha4yuHan paboraTtek, HeobxopuMMO nome-
HATH MECTAMM BbIBOAL! OQHOWM M3 06MOTOK
TpaHcdopmaTtopa T1. BHelwHwid Bun, npu-
CTaBku rnokasaH Ha pumc. 5. Ee moxHo
WMCMNONL30BaTh U CO CTPENOYHBIM MYNBTU-
METPOM.

'Pe.uaxmp — H. Hevaesa, rpagwka — H Hevaesa,
¢oro — asTopa




ONEeKTPOHHbIN NUCTONET

ana ¢orortupa

A. JIEHKHWH, r. PazaHb

B cratbe A. Jleukuna "®doroTup”

B "Pagno”, 2007, Ne 8, c. 55, 56

paccka3biBanock 0 (pOTOTUPE, KOTOPbLIN COCTOUT U3 3/1eKTPOHHOH
MULWEeHW M NYy4YeBoro nucrosieTta Ha OCHOBE Na3epHON YKa3Kkwu.
MuweHs B 3TOH KOHCTPYKUWN HE TOJIbKO PEerucTpyupyeT rnonagaHus,
HO M NOACYWUTBIBAET WX YNCNO, a NUCTONET UCNO/BL30BAH NPOCTON —
nasepHas yka3ka W HaKonUTenbHbIA KoHAeHcarTop. AsTop paspabo-
Tan 6onee coBepLIEHHYIO KOHCTPYKUMIO NUCcTONeTa Ans ¢poToTUpa, B
KOTOpPOM €CThb aKyCTHYeCKHIA MMNUTarop BeiCTPena M CBeTo4quOLHBIA
WHAWUKATOP HaNW4Yus "CBETOBLIX NAaTPOHORB"™.

pUHUMNUanLHas cxema nucToneta

nokasaxHa Ha puc. 1. Ha norvyeckmx
anementax DD1.2, DD1.3 cobpaH ogHo-
BubpaTtop. Mukpocxema DD2 — cpoeuro-
BbliA PEMMCTP, OHa MMEET ABE OQUHaKOBLIE
HE3aBUCHMMbIE CEKLMW MO YeThipe pas3ps-
na e kaxnon. Tpananctope VT1, VT2 kom-
MYTUPYIOT aKycTudeckunii uanyyartens BF1
W naszepHyio ykasky GL1 coOTBETCTEBEHHO,
a VT3—VT10 — ceetogmops HL1—HLS.
Ha mukpocxeme DA1 cobpaH ctabunuaa-
Top Hanpsxxenua 5 B. MNMutaHve ocywecT-
ensieTcsa o1 Gatapen GB1 HanpsxkeHuem
9 B.

saeT peructpel DD2.1, DD2.2 B Hynesoe
coctosHue. TpaHsucTopel VT3—VT10
OTKPLITHI, W cBeToauoasl HL1—HLS cee-
TAT, MHAMLMPYS, 4TO MWCTONET MONHO-
CTLIO 3apsXeH U B 3anace ecTb BOCEMb
BHICTPENOEB. [pW HaxaTvK Ha KHONOYHLIA
nepeknoyatens SB1 "BeicTpen” koHOeH-
catop C4 BeicTpo paspsxaercs yepes
peauctopet R6, R7 1 aMUTTEpHLIE Nepe-
xopel Tpanauctopoe VT1 u VT2, B ator
MOMEHT TPaH3UCTOPbl OTKPLIBAKTCH,
HanpsHXeHWe NMTaHWA NOCTYNaeT Ha aky-
cTudeckuii uanydatens BF1 u nasephyio
ykasky GL1. Paapaercs kopOTkuiA 3ByKO-

ero eeixoge (BeiBog 4 DD1.2) chopmu-
PYeTcs UMNynsC, AJIMTENLHOCTL KOTOPO-
O 33aBMCWT OT EMKOCTM KOHOEHcatopa
C1 v conpoTtuBnexus peavcropa R3. Mo
OKOHYaHWUW MMNYNbCa Ha BbIXOAE 3ne-
meHTa DD1.4 noseuTcs BLICOKWIA ypo-
BEHb, OH MOCTYNWT Ha Bxombl C peru-
cTpos (BeiBog 9 DD2.1, BeiBOg 1 DD2.2),
W B NEPBLIA N3 HWUX 3anNULLETCH TOT ypo-
BEHb, KOTOPLIA NPUCYTCTBYET Ha BXOAE
D, 1. e. BoicOkuid. Mo3Tomy Ha BoiBOAE 5
mMukpocxemel DD2.1 — BbICOKMIA ypo-
BeHb, TpaH3ucTtop VT3 3akpeiT U CBETO-
avon HL1 He ceeTuT, CBMOETENLCTBYS O
TOM, 4TO U3PACXON0BAH OJWMH "CBETOBOM
natpor”. Ecnu ewe pas Haxartb Ha KHO-
NoYHblil Nnepeknioyatens SB1, To BCce
BbILUEONUCAHHLIE MPOLECCH MOBTOPAT-
CH, HO TENEPb BLICOKWIA YPOBEHB NOSBUT-
cA Ha BbiBOgE 4 mukpocxemsl DD2.1 un
noracHeT ceetopuon HL2. Mpu kaxnom
nocneayloLweM Haxativ 4YWCno CBeTs-
UMXCA CBETOAMOAOB YMEHbLIaeTcsa ao
TEeX Mop, Noka BCE OHW HE MOracHyT —
"CBETOBLIE NaTPOHLI" M3PACXOLAOBAHHI.
[ns nepesapsapky nuctoneta Heobxogu-
MO BbIKMIOYUTE WU BKAKOHYUTE NUTaAHUE
BbiKnoYarenem SA1.

Bce petanu nucronerta MOHTUPYIOT Ha
ne4aTHoi nnare M3 OpHOCTOPOHHE POJb-
rMpOBaHHOrO CTEKNOTEKCTONMTA TOMLMU-
Ho# 1,5...2 MM, naobpaxeHHoid Ha puc. 2.
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Puc. 1

MNocne BrNIOYEHUA NUTAHWA KOHOEH-
catop C4 3apsxaeTtca 4epe3 pesvcrop
R5, a konpeHcatop C2 — yepes peau-
crop R4. MNpu stom Ha peswuctope R4
dopMUpyeTcs WMNYNbC HanNpPaXeHus
BbLICOKOrO YPOBHS, KOTOPbLIM YCTaHasnu-

BOIA TOHANbLHLIA CUTHaN, UMUTUPYIOLLMIA
3BYyK BBICTPENa, a ykaska wuany4aer
VMNyNbC CBETa.

OfHOBPEMEHHO BLICOKWA YPOBEHb
nocTynuT Ha Bxon anemerta DD1.1 u
npousonper sanyck ogHoeubpaTtopa. Ha

Wcnonb3osaxbl peauctopbl C2-23, KoH-
AeHcatopel C3—C5 — K50-35 unu ana-
NOrUYHbBIE MMNOPTHLIE, OCTalbHble —
K10-17, KM-6. Bwiknioyatens SA1 —
ABWXKOBBIA, Hanpumep, SS12D10 wunaun
LPYror, nopxopsauMii No pasMepam.
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nnate. BHewHwih Bug
CMOHTUPOBAHHOW nNnaTsl
nokasaH Ha puc. 4.

Puc. 4

MepexnioyaTens KHONOYHLIW C CAMOBO3-
gpatom (SB1) — DM1-01C ¢ U30rHyThl-
MU BbLIBOOAMMW, MX BCTABMNAKOT B OTBEp-
CTWUR Nnatel U NnpunaveaioT. MoxHo npu-
MEeHWTL nepekniodatens DM1-01P c
NpSMbIMW BELIBOSE@MM, B 3TOM Cny4ae ero
BbIBOAbLI NpUNavealdT HenocpeacTtBeHHo
K KOHTAKTHLIM NAOWaaKkam BNAOTHYIO K
Kpaw nnatel. AKYCTUHECKWIA U3ny4aTtens
BF1 — MarHMTO3NneKTpuU4eCKUin 3BOHOK
CO BCTpPOEHHbIM reHepaTopom. ABTOp
npumenun MR-1205C, oH 3aMeHMM Ha
KPX-1205C, TR-1205C. MNomumo yka-
33HHbLIX Ha CXEME, MOXHO NMPUMEHWUTL

ceetoauonn KUMAO24A-K, KUMO246-K.
Barapes GB1 — "Kpona”, "KopyHa™.

B aBTopckom BapuaHTe nucroner
ucnone3yloT 6e3 kopnyca, NO3TOMY BCE
3NeMEeHTBl YCTaHaBNMBAaKT Ha nnare.
Batapeio KpenaT co CTOPOHLI TOKOBEAY-
LWMX OOPOXEK C NOMOLLLIO TOHKOrO ama-
NIMPOBaHHOrO NPOBOAA UK HUTOK Yepes
oTBEpcTUA B nNnate (puc. 3). 31a 4acTb
nnatel BMecte c 6arapeeil CnyxuT
pPYKOATKOW nuctoneTta. JlazepHyio ykaa-
KY Moaknio4alnT cnegywouwmm obpasom.
BhIHUMAIOT ranbBaHWYECKUE 3NEMEHTHI,
3a4YMLWAI0T YacTk Kopnyca, obMaTeiBaloT

MucToner MOXHO MCMONL30BaThL ANS
NpOBeLeHus TPEHWPOBOK W COPEBHOBA-
HWW C Yy4acTUEM Kak HauyuMHalowux, Tak
yX¥e U NoAroToBNeHHbIX Urpokoe. B npo-
Lecce TPEHUPOBKK HET HeobXomWMOoCTH
Y4UTBLIBATE YWCNO "CBETOBLIX NaTpoHOB”,
noaToMy MOXHO CTPEefnsiTe N0 MULLUEHU
6e3 orpaHuwdesuii. lNpu npoBegeHvK
COpEeBHOBaHUIA YYUTLIBAOT  YWUCHO
BbICTPENOB U cTpensly BeayT TONBKO 00
MCNONB30BaHUA NOCNERHEro "CBETOBOro
naTpoHa”.

Penaxtop — H. Hevaesa, rpaguka — 0. AHgpees,
¢horo — aeropa




Ten. 207-68-89
E-mail: mail@radio.ru

Ewe He reHepanbHas, HG
Bopuc CTEIMAHOB (RU3AX), r. MockBsa

Kax WM3BECTHO, CreayrLmin BcemupHbiin
KOMaHHLIA YeMNUoHaT Mo paauoces-
31 Ha KOpPOTKMX BonHax (WRTC) npoitgeT B
Pocewu B 2010 . OyHo-3ao04HBbIe KB copes-
HOBaHUSA BO3HWKIM WU YCMELWHO pa3BuBa-
NWCb B HalWle cTpaHe B BOCbMWOECATHIE
rogsl npownoro eeka. OT  3kcnepwu-
MEHTanNbHbIX M BCECOIO3HbIX COPEBHOBaHMIA
Ha Npu3bl XxypHana "Pagmo™ oHW BeiCTpo
[opocny A0 MONMHOLEHHBIX Y4EeMIMOHaTOB
crpadbl. A B 1990 r. cocTosncs nepe.iii
WRTC, o4HbIe y4acTHWMKM KOTOporo cobpa-
nvce Bo Bpems "Wrp poBpoit Bonn” B
Cuatne (CLUA). B nocnepylowme rogbl
MecToMm ux BcTpesun Beinm CLUA (1996 r),
CnoseHus (2000 r.), @uHnaHoms (2002 ) n
Bpasaunus (2006 r.). M BOT, HakoHeL, O4YHO-
3804HbIE COPEBHOBAHUA B PAHIE YXE HEM-
nUoHaTa Mupa BO3BPALLAITCA Ha GCBOI0
"MCTOPUMECKYIO poauHY".

Bcepoccuiickne 04HO-3a04HbIE YEeM-
nMoHatel nocne obuwero nposanbHOro
cocToaHua paguocnopta 8 90-e rogwl

HURA He Gbin Cny4YaiiHbiM — UMEHHO 3[0echb
npeanonaraercs npoeect WRTC-2010.

B 1991 r. Ha BCECO03HbIX COPEBHOBAHW-
sx "3ee3nsl KB adupa” Ha npuakl xypHana
"Pagno” 6bina Bnepesie peanmi3osaHa noes
obecnevyeHns Y4aCcTHUKOB O4HbIX COPEeBHO-
BaHWI BCeM HeobxoauMbIM ans paboTel B
NoNeBbixX YCNOBUAX, Ha4uHas C aHTeHH. Mo
MOHATHBIM 9KOHOMMUHYECKUM CO0BpaXeHw-
fIM OT Hee NocneayloLMM opraHM3aropam
TakuMx COPEBHOBAHWIA NMPULLIOCH OTKa3aThb-
cA. BepHynnck Kk HEN yXe Ha HOBOM YpOBHE
B nocnepgHwe rogbl. M Bnepebie nnadu-
pyetca npoeecty BcemMMpHIi KOMaHaHBINA
YeMNWOHAT MuUpa no $OopPMary Halimx
O4HbIX YHEMMWOHATOR, B KOTOPLIX PABEHCTBO
NONOXEHWA BCEX Y4aCTHWKOB Ha NOPROOCK
BhILLE, YeM B npeapsiaywmx WRTC.

OuHble Y4aCcTHWKK 4YemnuoHata 3Toro
ropa pasmellanvcs B JoMoaenoBckomM pam-
oHe MNoaMOCKOBES Ha paBHUHE C HeBoNbLLIK-
MU Nepeneckamu, T. . Nepenag No3uLmii no
BbicoTe 6bl1 MUHMManbHeIM. Bcero 6eino

Hnewar Banuros (RUSWX) u Anexcavgp Crapuyes
(RX9WR) — yeMnuoOHbI CTPaHb! B KOMaHOHOM 3a4eTe.

yCMNewHo BO3poauIUCE M NPOBOAATCH Te-
nepb exerogHo. B Halen cTpaHe HakonneH
60NLLWOK ONLIT B YCTPaHEeHUW CyOLeKTUB-
HbIX (HakTopoB, YCNOXHAKLWMY OOCTOBEp-
Hoe onpepeneHve ux nobegurenei.
MpyMepomM TOMY CIYKAT YEMNUOHAT CTpa-
Hbl, KOTOPbLIA NPOXOOMNn B 3TOM rogy B
Mopmockoebe. Beibop MecTa ero nposene-

onpenenexo 20 paboymrx No3UUMIA C PaccTos-
HUEM Mexy HuMK He meHee 500 meTpos.
OpraHv3aTops! NPenocTaBuiv y4acTHUKaM
nanarkv, MauqTbl C KOMMAEKTOM Takenaxa,
AHTEHHBI, CTONbI, CTYNES, aBTOHOMHBIE UCTOY-
HUKW anexkTponuraHua (BeH3oreHepaTopst).
CopeBHOBaHWS NPOBOOWIMCL B OBa JTana:
O4HBIN (CBASK TONBKO C OYHBIMM YHACTHUKaMM

e peneTmuma

Ha auana3sode 28 M) 1 04HO-3a04HLIN (Ha
AuanasoHax 7—28 M),

YemMnuoHOM CTpaHbl B NMHHOM 3a4eTe
CTan MacTep crnopTa MexayHapoaHoro Knac-
ca Oner Ycoe (UASCDV). "Cepebpo” gocra-
nocs Anekcanppy Opnosy (RW4WR), a
"6ponza” — EsreHvio Januanbaxy (RW3QC).

B KoMaHOHOM 3a4eTe YeMMUOHBI NPex-
HMe — kOomaHpa bawkoprtoctaHa. B ee

DV) — YeMnuoH

CTpaHel No panuoces3un Ha KB.

cOoCTaee, Kak v B NpOLNoOM rogy, BeiCTynanu
macTepa crnopra MexXayHapoAHOoro kKiacca
Wnbwar Banvtos (RUSWX) u AnekcaHop
Crapues (RX9WR). CepebpsiHbiv npuse-
pom crana etopas komaHga Mockebl —
Wrope byknan (RA3SAUU) w Omutpui
XKuxapes (RA9USU/3). Craspononsckas
koMaHpa B coctase Anekces Cwmexosa
(RWBHX) 1 Omutpus Lepbakoea (RWEHA)
3aBoeeana "GpoHay”.

PazymeeTcs, npowealmii yemnuoHar
BLISEW/1 HEKOTOPBLIE OPraHvM3auMoHHbIe
HEOOCTATKW, HO MOXHO CMENO YTBEPX-
nate — nepeas penetvums WRTC-2010 e
LenoMm npoLuna ynaqHo! =

d
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=Y



5] R6SC — CTYAEHYECKOE EPATCTRO CAABAN

Banepbsin TUKKWEB (RW3WW), r. Kypck
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"PAANO" — O CBHA3MU

H epBbIil MeXayHapoaHblii CTyaeHYe-
ckuii nareps "CnaesiHCckoe coapyxe-
cteo” coctosncs B 2002 U c Tex nop
nposogutcst exeropgHo. Opranusarop
nareps — KomMuTeT no genam Monogexu u
TypuamMy Kypckoit obnactu. B atom rogy 8
ero paboTte NPUHANW y4acTue CTYOEHTHI,
MONOAbLIE YYEHbIE U NPeacTaBuTeny TBOP-
yecko monopexu M3 150 BeICWIMX WU
cpenHux y4ebHbix 3aBepeHwit Poccuu,
YkpauHel n Benopyccuu. OHM cobpanucek
Ha Bepery YepHOoro Mopa Hepaneko oT
Co4n — B Jlaromeice.

TpeTtuii ron B pamkax aToro gecTusans
ycnewHo paboraet npoekT "Paguoacdup —
WHpOpMaLMOHHOE npocTpaHcTeo 6Ges

B sa¢pupe — R6SC.

B nepsbie AHW "LWW3KOM" paguocTaHumMm
crano ¢oie KMHOKOHUEPTHOro 3ana, rae
kaxaeil mor Habnparts paboty oneparo-
poe B adupe. Ha KB auanasoHax ucnone-
soeancsa TpaHcueep ICOM-7000 ¢ aHTeH-
HeiM TioHepoM MFJ-941E. AHTenHbl (IV)
pacnonaranuck Ha KPbille KMHOKOHLepT-
HOro 3ana. B koHUe cMeHbl "W3aK” nepee-
Xan Ha 23-i1 aTax OTens, Ha KpbilWy KOTo-
POro NEPEHEcn U aHTEHHbI.

B pamkax npoekta ObliM NpPOBEOEHbI
OBE PagMOBCTPEYM B 3(Mpe C KOCMOHa-
BTaMu — 4yneHamu 15-i1 OCHOBHOIA 3Kcne-
avmuun MexayHapoAHOW KOCMUYEeCKon
ctaHuvu. C opbuTel HAa BOMPOCH! CTYOEH-
TOB OTBEYan kocmoHasT Penop KOpunxmH.

rpasuiy”  MONoOexXHon
CnopTMBHOW  obwwecT-
BEHHO OpraHu3auum
"Cnopaguk” Kypckoro
rocynapcTBeHHOro Tex-
HWYECKOrO YHUBEpPCUTE-
Ta. OH no3sonsieT npen-
CTaBWUTb Nepen MHOro-
THICA4YHOW MexayHapoq-
HOWR aypuTopuen
papuoniobuTtenein 7]
nonL3oBarTenei  ceTu
MHTepHeT cTyneH4ecknia
dopym "CnaBaHCKOe CO-
LpY*ecTBO" 1 MONOOEX-
HOoe paguoniobuTens-
ckoe gsuxeHve Poccuu.

B adwpe "Cnaesn-
ckoe coapyxectso” Obi-
no npepcTaeneHo niobu-
TEenbLCKOW paguocTaHLm-
eii RBSC (Slavonic
Commonwealth — Cna-
BAHCKOE COOpYXECTBO),
paboTaBLuei ¢ TeppUTO-
PYMM 03[00POBMTENLHOINO
komnnekca "Jaromeic”.

1

Bo Bpems pOByx CeaHCOB pagMOCBA3U
6binun 3aaaHbl 12 BONPOCOB 0 KOCMOCE, 0
pabore, oTObIXe W TPAOULMAX KOCMOHa-
BTOB, O KpacoTe HalweWl nnaHetol. 3a
3TUMKU BCTpeYamu B 3adupe cnegunm
Gonee 300 ctypeHToB. Ha skpaHe, ycra-
HOBMEHHOM Ha Nowanu nepemn KMHOKOH-
LIepPTHLIM 3an10M, MOXHO Gbino Habnwpars
3a pewxkeHuwem MKC no opbute 3emnu
(nporpamma Orbitron), a B HouHoM Hebe
Hap [laroMbicOM — 3a CBETSLUENCH TOY-
ko — MexayHapogHOW KOCMUYEeCKOon
craHuweil. PaguoBcTpeya Bbi3Bana UHTe-
pec monopexu, Bypio amoumia n obeyxae-
HWIA W NOMOrfa CTyaeHTam NoYyBcTBOBaTh
ropAocTe 33 CBOK MPUHMACTHOCTL K YHU-
KanbHbIM 3KCNEPMMEHTaM B KOCMOCE, 3a
KOCMWYECKME BO3MOXHOCTW rocygap-
CTBEHHON MONOLEKHON MNONUTUKMA.

Ins pabotel ¢ MKC Mbl Mcnonsaosanu
TpaHcueep ICOM-910H, natuanemMeHT-
HEIA "KBaApaT” v NOBOPOTHOE YCTPOWUCTBO
B AByx nnockoctax G-5500 ¢ camopens-
HbiM MpPOrpaMmMHO-annaparHeM  WHTep-
deiicoMm ynpaeneHuMs OT KOMNbOTeEpa.
Paguocena3s npoxopuna B CUMMIIEKCHOM
pexume Ha vactote 145800 Iy v Buina
YCTOM4YMBOI 33 BECb NEPWOL, 30HbI Paano-
BUOWMOCTH.

B xone paGoThbi BLICTABKM MONOOEXHBIX
npoekToe GeiNKM  NpPeacTaBneHbel  TpM
npoekta pagumoknyba "Cnopapuk™:
"PaguoansnuHuana “Kaska3 6e3 BONHbI";
"Paguoakcnegvummn memopuana "Mobe-
na"; "MonogexHan CnopTyMBHas paguo-
CBA3b". 3TU NPOEKTHI YXKE€ PeanuayloTcs B
TEYEHWE MHOIMX NET, ABAAIOTCA aKTy-
ancHbIMKW U UMEIOT NEePCrNeKTUBLl fanb-
HEWMLLEro pasBuTms.

B cetm WHTepHeT Ha caifte "CnaesaH-
ckoro cogpyxectea” www.youth.kursk.ru
exeaHeBHO nybnukoBanucb nocnepHwe
HOBOCTM CTYAEH4EeCKOro popyma.

Ha ctypeHueckom dopyme pagvoknyb
"Cnopaguk” 6ein NpeacTasneHd KoMmaHaon
W3 MATU YeNOBEK, KOTOPbLIEe peanv30oBbLIBa-
N BCE COCTaBNRAIOWME NpOrpaMmsl
"Papnoagpup — wuHpOpMaLMOHHOE Npo-
ctpaHcTeo Ges rpanvy”. 310 — CTYOeHT
2-ro kypca Kvpwnn Kopoteko (RASWUV),
marncTpant 1-ro  ropa obyueHus
Donxexkoe AnekcaHgp (RA3WOK), cty-
neHT 4-ro kypca JlyueHko AdtoH (R3W-
128), ctypeHT 4-ro kypca lNpaBegHWKoB
Cepreit (R3W-212), cryneHt 1-ro kypca
MNpockypun Ceprei (R3W-208). Cry-
neHuyeckan paguonoburensckasi cnyxba
Oblna oTMEYEHa B PE30NIOLMK MexXayHa-
pogHoro CTyaeH4Yeckoro dopyma
“CnaBsHCKOro COApyXecTea” W Harpax-
AEeHa Tpems MefansMm U YeTbiPbMs Oun-
nomMamm.

Kak nokasan oneIT y4actua B hopyme,
nobutensckan CcTyQeH4eckas paguo-
cnyx6a moxeTt OulTeE MCNONbL30BaHa ANis
“HGbOPMAaLMOHHOrO COTPYOHWUYECTBA Ha
MmexayHapoaHom ypoeHe. CoemecT-
HBIMW YCUUAMMK MOXHO COXPaHWUTb W
NPEYMHOXWTb Ny4YlUMe Tpaguuuun, KoTo-
pbiMu Beina u scerpa 6yner Borara cTy-
neHyeckas xu3Hb. "CnaesHckoe cogpy-
xecteo — 2008" npurnawaeTr BCex K
COTPYAHWUYECTRBY. e



Ycunurtenb MOLWHOCTMH

Aunana3oHa 2 meTpa
Buxtop BACUJIbEB, r. OpeHbypr

cunuTenk NPepHasHayYeH Ansa ucnonb-

3oBaHuA 8 YM paguwocTtaHumn. Ero
BbIXOgHas MowHocTe — 10 BT npu Bxoa-
Hoi 0,1...0,12 Br, KN — okono 50 %.
Cxema ycunutenss wu3obpaxeHa Ha
puc. 1. MNepeas cTynexsb Ha TpaHaucTope
VT1 obecneyuBaer ycuneHwe MoOLUHOCTH
npubnuautensHo no 1,8 Br. SnemenTsl
C1—C3 u L1 cornacyloT BeIXOOHOE Conpo-

L5 2 mdH
YY)

TVBNEHWE UCTOYHMKa curHana (50 Om) co
3Ha4YUTEeNbHO MEHBLUMM BXOOHLIM COMpO-
TYBNeHWeM TpaHawctopa VT1. Jenutens
HanpsbxeHus 13 peauctopos R1—AR3 cos-
naeT Ha Base 3Toro TPaH3WCTopa Havallb-
Hoe cmewenue 0,5...0,55 B. Karyweka L3
KOMMNEHCHUPYET eMKOCTHYIO COCTaBnfaio-
LUYHO BBIXOOHOMO CONPOTUBNEHUA TPaH3u-
cropa.

r"'* 13B

YT YL

Brixog
(Ry=50 Owm)

_L Cc9 J_C12
ID,N MKINJOD

Cc13
1000

c14

L3

L2 | wi Lo

[ 1 )
qcz ce ch, c11
VT

Puc. 1
Tabnuua 1
Ru:.m, Om

3nemeHT
1,2 /141618
C7+C8, n® 54 |514]| 50 | 48
C10+C11, n® 364 | 325 | 293 | 270
L6, HIH 218(228|235| 243
Lw1, HTH 32 (36| 4 | 43

ISQ

R2 620

Mexay nepeoii U BTOPOWA CTynNeHAMM
YCUNUTENS YCTAHOBNEHA COrNacymouwe-
TpaHchopmupylowan uens. B Tabn. 1
NpUBEOEHEI BO3MOXHLIE COHETaHUS 3Ha-
YEHWI EMKOCTU M MHOYKTUBHOCTK ee ane-
MEHTOB, OOWMH W3 KOTOPbLIX — OTPE30K
nonockosoi nuHuu W1, BbINOAHEHHLIA B
BMAE NMEeYaTHOro NpoBogHWKa. BbicokuiA
NOpPRAOoK 3ToM Uenu (YeTeepTolil) Heobxo-~
OVM Ons nony4eHusi 6onsWoro Koadhomu-
uueHTa TpaHchopmMaumm.

K coxaneHunio, ToyHoe 3HaqeHne Ry —
BXOAHOrO CONPOTMBNEHWUS TPaH3ucTopa

Puc. 2

KT9226 (VT2) — HensBecTHO, Takux AaH-
HbIX B CNpaBoyHKUKax HeT. OHO 3aBMCUT K
TOMY e OT pexuma paboTsl TpaHaucTopa.
MoxHo nub cka3aTh, YTO B paccmarpu-
BaeMOM Cfly4ae 37O 3HAYeHWe NexwuT B
vHTepeane 1,2...1,8 Om. lNo aToih NpuuK-
He 3NemMeHTHI cornacyowe-TpaHchopmm-
pylowei ueny npuaeTca nopbupars 3Kc-
NepuMeHTaNkLHO.

Tpanauctop VT2 BO BTOPOW CTEneHu
younutena paboraet npy HyNesoM cMmelLle-
Hum Ha Ga3e. BeixogHas cornacyioule-
TpaHchOpMUPYIOLWAR Lenb COCTOWUT M3
oTpeska Nonockoson nuHun W2 n koHaeH-
caropa C14. MNutaetca ycunurens oOT cTa-
6UNU3MPOBAHHOMO UCTOHHUKA C BLIXOAHBIM
TOKOM (Mo uenu +13 B) He menee 2,5 A.

MNeyatHas nnata ycunutens ua ¢onb-
rMpOBaHHOro C ABYX CTOPOH CTEKNOTeKC-
TonuTa TomwMHOM 1,5 MM nokaszaHa Ha
pMc. 2 CO CTOPOHBI NeYaTHbIX NPOBOAHU-
KOB W YCTaHOBKM AeTtanei. O6paTtHas cro-
poHa nnartel OCTaBneHa noNHOCTLIO
METanNM3npoBaHHOW. YyacTku ¢onsrun
obuiero nposoga Ha CTOpOHe aeraneit
coeauMHAoTCA ¢ ¢oneroi obparHoiA CcTo-
POHLI CUCTEMO NEPeMBIHeK, YCTaHOBNEH-
HbiX B HE NOKa3aHHbLIe Ha pWC. 2 OTBep-
CTUA, NPOCBEPNEHHbIE B LAXMaTHOM
NOpAQKE C Warom 4...5 mm.

Bce konpeHcaTopbl, PesvucTopbl W
Apoccens L5 — tunopa3amepa 1206 ons
NOBEpPXHOCTHOro MoHTaxa. KoHpeHca-
Topbi, ocoberno C13 n C14, gonxHbl 6biTe
BLICOKOYACTOTHBIMU C ManbiMu NOTEPAMMI,
B NPOTUBHOM CNy4ae OHW NPOCTO BbIFOPAT.
Mpy OTCYTCTBMM NOOXOAALLMX KOHAEHCA-
TOPOB ANA NOBEPXHOCTHOrO MOHTaxa

Tabnuuya 2
Yucno | DMametp, MM

Katyuika| oyimos ['onpassw | nposona
L1 3 2 06
L2 6 3 06
13 2 2 06
L4 T 3 06
L6 2—3 2 06
7| e 5 09...1
L8 6 35 06
Lo 7 35 06

moxHO nonpo6osarte npumennTs KM-5 ¢
YKOpO4EeHHBIMW [0 npefena BuIBOAAMM,
HaHHbie kaTylwek MHOYKTUBHOCTH (Kpome
L5) npueeneHsl B Tabn. 2. Bece oHm Gec-
KapKacHble U3 3ManMpoBaHHOro NPoBoAA.
HanaxvisaHue yCUnuTens HauynHaIoT, He
ycTaHaBnuean anemeHTsl C7, CB w L6. K
KOHTaKTHOM Nnowagke, Ha KOTOPOA OHW
HOMKHBI COEAVHATLECA C KOHOEHCATOPOM
CB, NoaKNIioHaIoT LIEHTPaNEHLIA NPOBOAHWK
KoakcuansHoro kabens, Begywiero K exogy
WM3MEPUTENA MOLLHOCTK, Ero OnneTky coe-
avHaioT nobnuaoctn ¢ ¢onbroi obwero
nposona. BonHoeoe conpoTuenexue kabe-
NS 1 BXOOHOE CONPOTUBNEHWE M3MEDPUTENS
nomkHbl 66ITe pasHbl 50 Om, yto 6nmako k
ONTMMAaNLHOMY ANA NEepPBO# CTYNeHu ycu-
NUTENs CONPOTUBNEHWNIO Harpysku.
Binio4mBe nuTaHue yeunutens v nogae
Ha Hero BXOAHOW curHan, pobusaloTcs,
4y1obbl M3MEPUTENL MOLLHOCTW nokasan
1,8...2 BT npn mMakcumyme B6nn3m LeH-
TpanLHOW 4acToThl AuanasoHa. JToro
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£o6MBaIOTCSH M3MEHEHWMEM PacCTOAHWUA
Mexay BUTKaMK KaTylwkm L1 u eMKoCTLI
koHpeHcatopos C2 m C3.

3akoH4YMB HanaxweaHwe Nepeoi CTy-
MNeHW YCUNUTENS, MOHTUPYIOT 3NEeMEHThI
C7, C8, L6. Mx HoMuHanb! (Kak 1 HOMUHa-
Nbl APYrux nepesYncnexHoix s Tabn. 1 ane-
MEHTOB) nepBoHa4YanbHO BbIOMpaoT
cooTeeTcTByOWMMIA Ry, 2= 1,4 OMm. U3-
MEpPUTENb MOLLHOCTM NOAKNIOHAT K
BbiIXoAy ycunutens. MyTem masunynsaumii
C 3NeMeHTaMu CcOorfnacylwmx uenen
006MBAOTCA BLIXOAHOW MOLUHOCTU He

mexee 10 Bt Bo Bcem paGoyem auanaso-
HE 4acToT.

WHoykTueHOCTe 3anementa W1 nogbu-
paloT, U3MEHAS MECTO Naiiku KOHOEeHcaTo-
pos C10 v C11 k nevatHOMY NPOBOOHUKY,
CoeauHsIIoLLEMY BLIBOA, KaTyLUKW LB C BLIBO-
nom 6asbl TpaHsucTopa VT2, 1 k obiemy
npoeoay. Mpu atom oba koHpeHcaTopa
[OMXHL OCTaBaTbCA HAa OOHOW NUHUMK,
nepneHauKynsipHoii 3ToMy NPOBOJHUKY.

OnuHy snementa W2 npu Heobxonm-
MOCTKM YMEHbLLIAIOT C NOMOLLBIO NEPEMBbIY-
KM, NMPUNasHHOW Mexay ero napannesnb-

HbIMK BeTBAMWU. Ecnn anuvHy notpebyeTtca
YBENUYUTE, NEeYaTHLIM NPOBOOHVK paspe-
3al0T M BCTaBNSAIOT B pa3pes NPOBONOYHYIO
nepemuidky OnvMHoi He Gonee 8...10 mMm.
Ona ponxHa BbiTe pacrnonoxeHa napan-
nenLHo nnate

B 3aeeplueHue MOXHO elle pas nog-
CTPOUTE BXOZHYIO COrMacylowylo uenkb.
HecMOoTpa Ha Kaxyllylocsa NpocToTy YCu-
nuTens, ero HanaxveaHuwe Tpebyet onpe-
LENEHHbIX 3HAHWI W OnbITa.

Penaxtop — A. fonrvi, rpagwka — A. Qonrwi

MpocTon NnpnemMHUK

KOPOTKOBOJIHOBUKA
Anekceii TEMEPEB (URSVUL), r. CBeTnoBoack, YkpavHa

CNoNb3ys MUKPOCXeMbI, paspaboTtaH-

Hble Ons ObITOBOW pagvonpuemMHon
annapaTtypbl, MOXHO W3rOTOBMUTL HECTIOX-
HbIIl NPUEeMHUK ana HabnoaeHuii 3a pabo-
TOW nwbuTtensckux paguvoctaHumia. Mpu-
€MHMWK, O KOTOPOM PpacckasbiBaeTcs B
3aTOW cTarbe, NpeaHasHa4qYeH ans npuema
TenerpadHbix U OQHOMNONOCHBLIX CUrHANOB
B OHOM M3 paguonibuTensckux avana-
30HOB. B cTaTbe onvucan BapuaHT Ha gua-

nasoH 160 metpos (1,81...2,0 Mly). OH
cobpaH Ha Tpex MHTErpanbHbiX MUKpPOCXe-
Max Nno cynepreTepoMHHON cxeme W
COAEPXUT MUHUMAaNBHOE YUCNO HAMOTON-
HbiX y3anoe. Kackaabl pagvo- 1 NpoMexy-
TOYHOIM YacTOT BbINONHEHBI HA MUKPOCXE-
Mme TEA5570. OHa npepHa3HayeHa AONs
HECNOXHbIX ObiToBBIX AM/YM npuemHu-
KOB — OTAENbLHbIX WX BCTPAaMBaeMbIX B
Lpyryw annapaTtypy (Hanpwmep, B Ha-

r

cTonbHble 4Yacekl). Bonee nopgpobBHo ©
rnapaMeTpax MMKPOCXEMBI MOXHO y3HaTb
U3 OOKYMEeHTauwuu, OOCTYNHON B CeTH
WHteprer [1]. B atom ycTpoiicTee ane-
meHThl Tpakta M4 YM mMukpocxemsl He
WCMNONb3YIOTCH.

CTpyKTypHasi CXxema nprvemMHuka npep-
cTaBneHa Ha puc. 1. Beicoko4acToTHLI
CUrHan C aHTeHHbI NPOXOOWT Yepe3 BXoa-
HOW nonocoBor ¢uneTp Z1 ¢ nonocow
nponyckauua 1,8...2,0 My v noctynaer
Ha ycunutene Al. Cmecutens U1 npeob-
pa3yetr 3T curHansl B MPOMEXYTOYHYIO
yactoTy F, = F¢ — Fy. MoBo4HbiE NpoayK-
Thl Npeobpa3oBaHua NOAABNAIOTCA KBap-
ueBbiM GUALTPOM OCHOBHOW CENeKLuUn
Z2, a oTOUNETPOBaHHbIA CUrHan npome-
KYTOYHOM YacToThl yeunueaetcs A3 u Y4
A4 B cocTaBe Mukpocxemel DAT.

i A2 vz Curxan M4 noctynaer Ha cMecUTEnb-
HbIA OeTekTop Ha mMukpocxeme DA2, a
AHnm - TakXe Ha AeTeKTop y3na aBToMaTU4eCcKomn
> o —— perynMpoBkun ycunenus (U2) v ycunurens
= APY A2, koTopble Takxe BXOOST B COCTaB
z1 At Uit \I\A‘f b_us A5 MuKpocxemsl DA1. Mukpocxema DA2 co-
2 o /g 7 > | Ifn iz > LepXUT ABOMHOI 6anaHCcHbIA CMecuTenb
= o0 |~ ] o u retepoauH [2]. Mukpocxema DAS you-
Ane ,{\ ! DA% NVBaET 3BYKOBOM CUrHan Ao Heo6xooumo-
o1 % | 621 LM3BE ro gaoaun.
JA1 ) Xema npuveMHuWka npuBefeHa Ha
TEA5570 dLl == o Lol s Bl
£2 AS |i?,42 SAG12 Typamu cobpaH Ha anemeHTax L2, C4,C7,
%'“’ “_-_‘ L3, C9. ins cornacoBaHusa C aHTEHHON U
Puc. 1 ~~ Harpy3koi (exon mukpocxemel DA1) npu-
1?13 78Lg8
A7 o191 A6 T s 128
i ” 470 Z
TEA5570 g8 |/ aiel. W L e
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Rl X106 - T 01mr P15k slel |1p ”_{ c21 01mK it an
Y e A 6 €27 180 '
27 201 202 203 Zﬁ‘f ml;‘ e A s o B i
|—||]|I|]]|I|[|T |-Ja p Ao 14 g 180 I 2Q5
16 13 £20 0,047mK L. 2h
g2 =63 65 vrs Lo 5 ——
5 Lol Lis xsse L, 0,022 MK L6 | c29
11 +|| I 220MKX16 8
Axnm /F pd| 47 MKX108 002'72”” 031 TGUMP_{: 16 8
L1< pl2 L Ly 3 72 + ’ c24
660 | 680 = Gimn R5 [1 C18 X108 17
' A : 82kl 100mKx £ 10 Uz
7 X108 ;26 g
5] 0,1 MK 71 2[ 3] 4 T
cm* -
= 18 (1522.16 s 30
B TR 14 10K DA% 0,047 MK
Puc. 2 H Al - LM386



92,5 |
L3 LY L6 €25 Cz7
c7 i 9% 205 l?% @
Ltz g 3 ke & e s IR,
3{: -T—-'a_i g cn R50 cz1 T T o o
p (;g & o o cooo R7
HIT o o o— }—o
SHCS [ o1 9Lt o hHAZ c’__”_0%6‘26‘
9—-“—-0 T DEAIO Dv—H—G 0000 822 o—
S T za1 "o, 0 17 L odfocsbczo R
gﬁw - G-lﬂl»a i -] o N RE o—-%-mo -] -] o—
(+] o o
[ Z%E!HI-Q 31—6'?20 o % L1e +e DA o DA%, —
c3, Q3 R3 S, V11 T1r3 ° Obuy.
oo ere o L5 {31 o6o + o e
c5, Zo4 2 Be—1 1 ol C24 +128
oo e R? + L
13 pip g N
o}e c19 628 T 29
[H:) =0l ¢
) LY c
|
Puc. 3 A 2X Bar
MEHEeHbI KaTylukuy ceaam L1 u L4. BxogHoe
CONpPOTUBAEHME MUMKpocxemsr TEAS570
6nmako k 50 Om. Peauctop R1 cnyxwur
Harpyzakoi cMmecutens. CurHan npomexy-
TO4HOI HACTOTh! (PUNBTPYETCA KBAPLEBBIM
$UNETPOM NECTHUYHOrO TUNa, cobpaHHo- X1
ro Ha 4YeThipex peacHaropax. Ha TpaHau-
ctope VT1 BbinonHeH npepsapyTenbHbIA | \
ycunutens MY. Beixop BHYTPEHHero ycu-
nutens N4 Mykpocxeme: u BXOO, cMecuTe- ==
na DA2 ceasaHbl Yepes LUMPOKONONOCHLINA Zq1
TpaHchopmarop T1. Yepes koHaeHcaTop
C17 curHan npoMexyTOo4yHOoW 4acToThl
Takke nNoOCTynaer Ha ycunutens APY.
Konpexcatopsl C23 n C27 — BHelwHue Puc. 4

aneMeHTsl 0BpaTHOW CBA3W reHepartopa
cMmecutensHoro petektopa. Mopctpoin-
KOW KaTyLKW MHOYKTUBHOCTKU LE MOXHO B
HeGonblwnx npegenax W3MeHATs ero
yactoTy. InemenTsl C20, R7,C22 — npo-
CTeAWWA GUNBETP HA BbIXOOE CMECUTENs.
Peauctop R8 cnyxut ans perynvpoBku
rPOMKOCTU.

PaguwonpuemHuk cobpaH Ha nnarte u3
CTEKNOTEKCTONMTA C  [OBYCTOPOHHEN
MeTannvaauueit paamepamm 55x92,5 mm.
BepxHuii cnoii cnyxut akpaHom 1 coegu-
HAETCH ¢ obWWM NPOBOOOM NMPUEMHMKA.
MeTannuaauus BOKpPYr OTBEPCTWIA, He Co-
€[0MHEHHLIX C OOLLMM NPOBOOOM, yOans-
eTcs. PacnonoxeHue neyatHbiX NPOBOL-
HUKOB W 3NEMEHTOB HA Ne4aTtHoi nnarte
npuBeaeHo Ha pmc. 3. MNpy MOHTaxe KOH-
nexcatopos C13—C15 un katywkm L5
MCMNONL30BaH HABECHOM MOHTax. Toyka
coenuHeHus koHpeHcatopos C13m Cl14 u
KaTywku L5 HaxoauTcs Ha BLIBOAE 3TOM

KaTyllKW, a Nnpasblii (N0 CXeme) BbiBOA,
koHpeHcatopa C15 nogkmodeH K obuemy
nposogy (BepxHemy Cnolo MetTannmaaumm
nnarst).

B KOHCTPYKUMM WCNOMb30BaHbl pPesu-
ctopel  Tunoe C1-4, C2-23, MINT;
nepemMeHHblii  peauctop — Cl4-1A.
MNocTosHHBIE KOHOoeHcaTopsl — K10-17,
KM, a okcuaHbie — K50-35. KonpeHcatop
HacTpoiku C15 — manoraGapuTHeIA C
BO3AYLUHLIM AnanekTpukom ot YKB 6noka
NepeHoCcHOro paguonpuemMHuka. Kartywkm
wHayktmeHocTm L1, L2, L3, L4, L6 HamoTa-
Hbl HA NONMMCTUPOIOBLIX KapKacax auame-
TPOM 5 MM C NOACTPOEYHUKaMK U3 kapbo-
HWNLHOrO Xeneaa ot 6pOHeBbIX MarHUTo-
npoeopgoe CB-12. Katywkn L2 u L3 co-
nepxar 50 sutkos npoeopa M3B-2 puame-
Tpom 0,1 MM, kaTywkm L1 v L4 — no 5 sur-
KOB TakOro e npoBoja, KaTywka L6 —
30 suTkOB. leTtepoouHHan katywka LS

HamoTaHa Ha Kapkace AMameTpom 8 MM c
noacTpoeyHLIM (PEPPUTOBLIM NOACTPOEY-
HukoM M100HH-2C 2,8x7,2 (o1 KB koHTy-
poB npueMHuka "OnumMnuk™) U copepXuT
14 BUTKOB C OTBOAOM OT 3-ro BWTKA.
Tpancdhopmatop T1 uarotaenMeaeTcs Ha
KONbL,EBOM MarHMTONpoOBOAE TUNopasmMe-
pa K7x4x2 13 dpeppura ¢ Ha4aneHOW mar-
HWTHOW npoHuuaemocTeio 600...1000.
MepeuyHan obMoTka cogepxut 20 BUTKOB
npoecpa M3B-2 0,25; Bropu4Has —
10 euTkOB. YT06BI MCKNIOYUTE NOBPEXAEe-
HWe NpoBoAcE, ¢eppuTOoBOE KOMLLO 00
HaMoTkM Heobxogumo obmMmoTaTte CRoem
NAKOTKaHMW.

Keapuesbie pe3oHatopsl ZQ1—Z2Q5 —
Ha 4yacTtoTy 8,867238 MIu. PesoHaTopb!
ona keapueBoro ¢unstpa Heobxogumo
npepeaputensHo nopobparts, 4TOOBI KX
pesoHaHcHas 4actoTta OThAvYanacke He
6onee 4em Ha 100 I'u. 310 MOXHO coenate
C MOMOLLBID NPOCTENero U3amepuTens-
HOro reHeparopa (puc. 4). Yacrora reHe-
pauvM U3MepReTcs LUMQPOBLIM 4acTOTO-
MEPOM,

B kadectee BA1 MOXHO NMPpUMEHUTL
nobylo OMHaMWYECKYI0 FONOBKY COMpo-
TueneHvem B...50 OM uaM HU3KOOMHbIE
rONIOBHBIE TENEMOHHI.

Mocne cbopkw ycTpoiicTea nepeg nep-
BbiM BKJ/IIO4YEHWEM HYXHO BHUMATENbHO
OCMOTPEThL NNary CO CTOPOHbLI NaiikK Ha
OTCYTCTBME 3aMbIKaHWIA MexXAy A0POXKa-
MW. HacTpoiiky Ha4yvHaloT C YCTaHOBKMW
rpaHvL, NepecTpoiki retepoouHa nogbo-
pom konaeHcatopa C14. MNpu M3aMeHeHUU
€MKOCTW KOHOEeHcaTopa oT MakcuMyMa oo
MUHUMYMa YacTOoTa A0/mKHa U3MEHATLCH B
npepenax He mexee 10672...10862 kl'u.
HYacToTy MOXHO KOHTPONMPOBaTk C
MOMOLLILIO HacToToMEepa, NOOKNIHUB Ero
yepe3 HeDONbWYKW EeMKOCTE K OTBOAy
reTepoauHHON KaTyLuku (BeiBOg, 8 MUKpO-
cxemet DAT).

Yactota o006pasuoBoro rexdeparopa
YCTaHaBMMBAETCA HA HWXHEM ckarte
YacTOTHOW XapakKTEPWUCTMKK KBApLIEBOro
duneTpa NoOACTPOMKOA kaTywku L6. B
aBTOPCKOM BapuaHTe 4actoTa 6bina 6nua-
ka k 8862 kl'u, Yacroty atoro reHeparopa
MOXHO MPOKOHTPONMPOBaTE C MOMOLLLKD
yacToTomepa, NoSKJIIoHUB Ero Yepes KOoH-
peHcatop emkocTsio 82...120 nd k BeiBOAY
7 Mukpocxemsl DA2. BxoaHoh NonocoBoi
GuneTp yaoGHO HacTpavBaTk C MOMOLLLIO
M3MEPUTENS YACTOTHbIX XapakTepWUCTHK.
Mpu oOTCyTCTBMKM Takoro wamepuTens
MOXHO BOCMNOAb30BaTbCA KOMMIEKTOM
annapartypbl U3 reHeparopa pagvo4acTo-
et U ocuymnnorpada nubo BLICOKOHYACTOT-
HOrO MUnNMBONLTMETPAa. MoXHO HacTpo-
ute AMND 1 No rpoMKOCTM NPUHMMAaEMBIX
papMonioBUTENBCKMX CTaHLMIA,

Mpu xenaHWW [aHHBLIR NPUEMHUK
MOXHO NMEepecTpouTbk ANA NPUEMa CTaH-
umin B niobom paguoniobutensckomMm gua-
nasoHe, COOTBETCTBYIOWMWM obpasom
WM3MEHWUTE HAMOTOYHBIE [aHHbBIE KaTyLlek
BXOAHOrO NONOCOBOro GuUnLTpa W rete-
poauHa.

NUTEPATYPA

1. TEA5570. RF/IF circuit for AM/FM radio. —
<www.promelec.ru/pdf/tea5570.pdf>.

2. [isoitHoi BanaHcH.Ii cmecuTens SAB12A, —
Panwo, 2004, Ne 4, c. 48, 49.
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Kommytartop pabounx mecTt ansa

KONJIEKTUBHOMN pagnocTaHUuum

Amutpuii BATHO (RW3FO), r. Xumiun Mockosckodi ob.

Kommyratop pabo4ynx Mect 6bin paspaboraH v M3roToBneH Ans
y4acTus B COpeBHOBaHMAX no pagwoces3u Ha KB B gexabpe 1998 r.
B onpeneneHHOM CMbIC/1I€ OH CTasl HOY-Xay KOMaHAbl KONNeKTABHOH
paawoctanunn RKSAWL. lMperepnes pag moauduUKkayun U cyLyecTt-
BEHHbIX YCOBEPLUEHCTBOBaHMIA, 610K ucnons3yerTcs W B Hacrosuee
Bpems. B npegnaraemoii ctaTtse paccMoTpeH ero 6a30Bbii BapHUaHT.

ayacTylo KOANEKTWBHLIE PaaWOCTaH-
LMK  pacnonaraiwnT eAUHCTBEHHLIM
yCUnUTENem MOLLHOCTU U EAWHCTBEHHON
AHTEHHOW Ha Kaxnblihi puanascH wunu
aHTEHHOW Ha HeCcKONbKO OManas’oHOoB,

Bbi3BaTh CNEQylWEero KOppecnoHgeHTa
nmbo nepepate EMy  KOHTPOALHBIA
HOMep.

Mpun pa3spabotke Gbina nocTtaeneHa
3afa4a caenatb KOMMYTaTop HafeXHbIM,

PaGouee mecto A

ycToM4MBo paboTalowumM B KpaiHe crnox-
HOW 3NeKTpoMarHutHoli obcTaHoBKe B
weke, cnocobHelM paboTaTk C TpaHcUBe-
pamMu pasnuyHbIX MOOENEn U NPOU3BOOU-
Tener. Mcnonb3yeTcs TONBKO OCHOBHOM
"npueMHo-nepenanimin” AHTEHHBLIN
paskeM TpaHCcuBepa, H4TO no3Bonser
noaknyaTLeA kK annapartam 6es3 otaens-
HOro "nNpUemMHoro” aHTeHHoro pasbema
("BX IN", "RX ANT").

Cxema coefuHeHUs annapaTtypbl Ha
KONNEKTUBHOW paguocTaHUuMK C OBYMSA
pabounMmmn MecTamm u3obpaxeHa Ha
puc. 1. YkaszaHHeIe Ha HEW Ha3BaHUA
pasbeMoB TPaHCMBEPOB OTHOCHTCH K
Haubonee pacnpocTpaHeHHsIM Mope-
nam bupm Yaesu u ICOM, Ho aHanormy-
HbeiIM 006pa3oM MOXHO NOOKAIOYUTL
TpaHcueepbl NobbIX Apyrux mMogenem.
Uenw ynpaeneHus TpaHCUBEPOB COeau-
HeHBl Cc passemom X1 kommyTaropa

"CW  "CW Yaesu — "TXGND"
KEY" KEY" ICOM - “Send"
o T - L
a s a — b P
© © |Yaesu-"PTT" aper-1
5 = @ ||COM - "ACC1" unu "ACC2" BUTENG
@ 3 M
3 [O>1] ¢ 3 O
m
c:) = |E- Yaesu - "ANT B"
x 2 e ICOM - "ANT 2" KW K anTeHte
S - < e il
X3
X3
| —
X2
Nepane 1] 5
PaGouee mecto B g bwe “Brog
*
"CW  "CW Yaesu - "TXGND" \ s & [
KEY" KEY" ICOM - "Send" 8 2 153
0 = A £3
= L g. = :I—Q—
% .g. % Yaesu - "PTT" Passer- a g 5.
5 a @ | |COM - "ACC1" wnu "ACC2" DITETE: e o2
3 [—>1] ¢ 3 [T g |x PTT"
& [ ——1 ]
3 2 S | aesu - "ANT B" 3
AL = | ICOM - "ANT 2" xw3| S
O [T e e L] =
X5
—
X4
|I'Ienanbl > )
Puc. 1
3anuTaHHoi ogHum kabenem. OnuceiBa-
eMbIil KOMMYTaTop MO3BONAET NOAKMIO- XP1
YUTb K OAHOMY YCUIIMTENIO MOLLHOCTH U ICOM-Send, | S — XP4
O[HOM NPUEMHO-NepPenaloLein aHTeHHe "*5“'}’}6'*1[2’ jpafﬁm“"i’l"‘”‘i s 1
[Ba TpaHcuBEpa W TEM CaMbIM CyLle- f = == =i 7 A-TXGND
GTBEHHO MOBBLICHTE TEMN NPOBEAeHUsA | T ST - 2\ 4278 (VD4
QSO & copeeHoBaHuax. O6a nopakno- ‘ | 4
YEHHBLIX K KOMMYTatopy TpaHcueepa ; g | i Obymit
MONHOCTLIO PABHONPABHbI, HO [OMKHbI xP2 Waﬁ” A | 4<
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He. Mx onepaTopbl 0QHOBPEMEHHO BEAYT ! T | 5\ £ TXGND
npvem Ha oOwWyl0 aHTeHHY, BO BpeMs | !
paGoTel OOHOrO M3 TPaHCMBEPOB Ha - SN APTT
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Tpyoa NpPOBOOSIT NapannefnbHble CBA3W: K paseeteuTento b [ INEPTT
noka OAWH OnepaTop BbiCNywuBaeT T K/
HecoaepxXaTensHylo MHhOPMaLMIO CBoe- 3kpan
ro koppecnosgerta ("Good morning...", Puc. 2

"Your number is..."), BTOPOW — ycneeaert
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Puc. 3

kabenem c pa3BeTBUTENAMM, CXema
KOTOpPOro nokasaHa Ha puc. 2. B 3asu-
CMMOCTK OT TUNa TpaHCKBepa, yCTaHoB-
NneHHoro Ha paboyem mecte A, UCNONb-
3yeTcs TONbKO OAWMH U3 paswemoB XP2,
XP3 (Ha paboyem mecTe b — aHanorvy-
HO). Tunel paswvemos XP1—XP3 nonxHol
COOTBETCTBOBAaTb TEM pasbemMam TpaH-
cuBepa, C KOTOPbIMW OHU CTHIKYOTCA. B
naHHom cnyyae XP1 v XP2 — sunku RCA
("Tionbnan™), a XP3 — DN-3M1 (CLU-3)
wnn DN-5M (CLU-5). Bunka XP4 —
DB-9M, ee coeamHsaioT ¢ po3eTkon X1
KOMMYyTaTopa.

BoicOko4acToTHeIE pasbembl XW1 un
XW3 komMyTaTopa COeaUHAIOT C aHTeH-
HBEIMKM pa3bemMamMW COOTBETCTBYIOLLMX
TpaHcueepoB 50-OMHbIMK KOakCuanb-
HbiMK kabenamu. K pazvemy XW2 nog-
KNIOYalT HENOCPEACTBEHHO UNK Yepes
yCunuTenb MOLWHOCTU NpUeMHO-nepe-
paowylo aHTeHHy. lpeanonaraercs,
4TO B pexXuWMme npuema B ycunutene
MOLHOCTU NpPeaycMOTPEeHo npaMoe

CcOoeAMHEeHWEe AHTEHHOro pasbema ¢
BXOAHbIM,

Korna o6a TpaHcueepa pabotaior Ha
npuem, Ux aHTeHHbIE Lenu coeauHeHbl B
KOMMYTaTtope napannenbHo, no3Tomy
aHTeHHbIM kabenb OKasbLIBAETCHA Harpy-
XEHHbIM  conpoTueneHuwem 25 Om.
BoaHWkalowme B peaynstare notepu Ha
oTpaxeHwe coctaensot 3,52 ob (no
CpaBHEHUIO C NOAKJIIOYEHHBIM K TOMY Xe
kabeno OAMHOYHBIM NPUEMHUKOM) WMNK
0,51 B (no cpaBHEHWIO C NAPO NpUeM-
HWKOB, NOAKMIOYEHHbIX Yepes Cornacyo-
uee YCTpoOWCTBO — TpaHcdhopmaTop
50/25 Om).

OpHako NpUMEeHeHWe COrnacylowero
YCTPOWCTBA B AaHHOM cny4ae BpRg, nv
onpaBgaHO W3-3a YCNOXHEHWA CXEMbl,
0co6eHHO ecnu y4yecTb, HTO oxXuaaemas
npubaska YpOBHA CUrHana MoXeT BuiTb
CBEAEHA Ha HeT NoTepsaMU B CaMOM COr-
nacyowem yCTPOMCTBE U Y3ne ero Kom-
MyTaumu. B yacTtHocTW, TUnuuHbiAd KNQ
TpaHcdopMaTopa Ha OJIMHHOW NNHUKA He

K71 w3 "B-TCVR-ANT"

npeewitiaet 0,9, 4710 cooTBETCTBYET
3aryxanuio Ha 0,46 nb. B onvceiBaeMom
XE YyCTPOWCTBE 3aTyxaHWe CurHana Haxo-
putca B uHtepeane 0,51...0,81 gb.

Dpyroe pelwieHne — NpUMeHeHne oT-
KNIOYaeMoro npeaycunurens — Takxe
BEOEeT K CYLECTBEHHOMY YCNOXHEHWIO
KommyTatopa. MmeHHO noatomy 6bin
BbibpaH Hanbonee NPOCTON U HAOEXHLIA
BapMaHT — OBa NpUeMHMKa NapannensHo
C BO3MOXHOCTBIO OTK/IOYEHUS OAHOIO 13
Hux Ha Bpems QSO co cnabo cnelilWMMon
paguMocTaHuuen, NpoBoOAMMOro ¢ no-
MOLLBIO APYroro.

OnbIT MCNONL30BaHUA KOMMYyTaTopa
nokasan, 4To Ha HU3KO4acCTOTHLIX Auana-
30Hax BnnoTb go 20-meTposoro "npocan-
ka" curHana koppecnoHgeHTa npu noa-
KNIOYEHUW BTOPOro NPUEMHMKA Ha Cnyx
He3ameTHa, a Ha AvanasoHax 15 n 10m
notepw npuemnemMsl. ObbiuHO 3a 24-4aco-
BOW KOHTECT BTOPOI NPYEMHUK NPUXOAWUT-
CA OTKNIOYaTk TONBKO MNPW NPOBEAEHUN
opHoro-asyx QSO Ha awana3sore 10 M.
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Mpw nepexone 0AHOTO U3 TpaHCHBE-
POB Ha nepepady OH OCTaeTCs NOOKo-
YEHHBIM K aHTEHHE UK K BXOAY yCunute-
n8 MOLWHOCTHM, a BTOPOW TpaHCuBep
OTKNIOYAETCH OT AHTEHHLI M Ero BXOOHAR
uens coeauHsieTcs ¢ 0OLWKMM NPOBOJOM.
OTknoYeHne, O4eBWOHO, Npow3orRaeT
paHble, YeM Ha BbIXOOE Nepeaauwero
TpaHcuBepa NOABUTCH MOLLUHBIA curHan.
Ans Toro 4tobbl NPeaoOTBPaTUTE KOH-
GNUKT, KOMMYTaTOp AONXEH CBoEBpe-
MEHHO pearvpoBaTb Ha BCE CWUrHanbi,
KOTOpbLIE MOTYT NEPEBECTW TPAHCUBED B
pexuM Nnepegayn.

K coxaneHnuio, UCNons30BaTs yAaeTca
TONbKO BHELUHWE ANS TPaHCMBEPOB CHr-
Hanbl yNpaBfeHWd, NocTynawwwe OoT
nepane 1 CW-untepdeiicos. Haxarua
onepaTtopamMu Ha KHONkW "Transmit™ nnu
"Tuner Tune” TpaHCMBEPOB NepexsaTvTb
6e3 nepepenku 3TMx annapaTtoB He yaa-
etcq. KoHeyHo, Takas nepegenka BnonHe
BO3MOXHa, HO N0 pagy NPUYKMH OHA NpwU-
3HaHa HenpuWemnemon.

Bynem cuutath, 4TO NEpeBecTy TpaH-
cvBepbl Ha pabounx mectax A m B B
PeXuM nepenadn MOXHO TONMBKO Haxa-
TUAMW Ha COOTBETCTBYKWOLME neganu
nmbo nNO KOMaHgaMm KOMNBLIOTEPHLIX
CW-unTepdeiicoe. Mcnonesosate VOX
npu pabote SSB 1 aHanorMyHeIA pexum
(BK-IN, QSK) npu paGote CW onepartopsl
He A0NXHbl. HaxumMaTs Ha kHonku "Send”
("Transmit”, "MOX"), "Tuner Tune”
("Tuner Start”) TpaHcuBepa wnu Ha TaH-
resty "PTT" mukpodoHa [onycTtumo
TONbKO NOCNE HaxaTus Ha negans.

PekomeHgyeTcs BoOOLLE 3anpeTuTb
oneparopaMm 3TM [OeWCcTeus, cAenatb
HaKNEWKW C 3anpeLLalolnmMm HaaNUCAMK
y COOTBETCTBYIOLLMX KHOMOK, OTKIOYUTL
TaHreHTty (oHa Nerko BuIHUMAETCA W3
kopnyca mukpodoHa, BCTaBuTb ee
obpaTtHo He cocTaenseT Tpyaa). Mpasuno
paboTLi ONeparopoB B KOMaHAe AONXHO
ObiTh TakuM: "X0uellb BbiliTH B aUp —
HaXMW Ha negans”,

B kommyTatope npenycMoTpeHa
3awWwmMTa OT CAy4aHOro HapyleHus
3TOro Npaswna, 0AHAaKo U3-3a KOHEYHOro
BpemeHn cpabartoiBaHua pene [1] Her
rapadTiu, 4TO B MOMEHT Nepexoaa TpaH-
CHMBEpA-HapPYLUMTENs B PEXUM nepeaa4qmn
Ha BXO[, OCTAIOLWLErocs Ha NpUemMe TpaH-
CUBEPA HEe NPOCOYUTCA KOPOTKWA (onun-
TENBbHOCTLIO EANHULIBI MUMAMCEKYHL), HO
MOLHbIA BLICOKOYACTOTHBIA MMNYNbC.

MpakTKka nokasana, 4to cobniope-
HWE BbilUEYKA3aHHOrO0 nMpaBuna He
AocTtaenfaeT onepatopaM  HWMKakoro
HeynobcTea. CnydaeB Bbixoga W3 CTpos
TEXHUKW NPW CAYYaWHOM HaxaTuu Ha
kHonky “Transmit” 3a peeaTs ner
WMCNONb30BAHWA KOMMYTATOpPa 0TMEYEHO
He 6bino.

Cxema ocHOBHOro 6noka KOMMYTaTo-
pa wvaobpaxeHa Ha puc. 3. lNoka Ha
KOMMYTATOp HEe NOCTyNnaeT HanpsXeHue
nuTaHua, o6moTkmn pene K6 u K7 obecto-
YeHbl, NO3TOMY LEHTPAaNbHbIE KOHTaKTb
pasbemoe XW1 n XW3 coeguHeHbl ¢
obwmm nposogom. lMpeanonaraetcs,
4YTO B UCXOOHOM COCTOSIHUM PA30MKHYThL
KOHTaKThi BCEX NOAOK/IOYEHHBIX K pasb-
emam X2—X5 nepaneit 1 CW-untepden-
COB, @ TpaHcuBepkl paboTaloT B pexume
npuvema.

C BKNlOYEHWEM nuTaHus Ha 6Gaskl
TpaHauctopos VT1 n VT2 yepe3 o6mMoTKM

pene K3—KS5, guoaw VD4, VD5 v peawn-
ctopsl R2, R6 nocTynaet nonoxutensHoe
cmeweHne. TpaH3nucTopbl OTKPLIBAKOTCS,
pene K6 un K7 cpabartuigaior. Pazbembl
XW1 1 XW3 yepea koHTakTel K6.1 1 K7.1
coeguHAloTes © XW2, noakniodas K
obowum TpaHcueepam aHTenHy. O6a one-
paTopa MoryT BECTU Npuem.

Ecnu onepatop Ha paboyem mecTte A
pewun nepenTn Ha nepegady, OH
OOJIXEH HAXaTk HA CBOK nepans nubo ¢
NOMOLLLI0 KOMMLIOTEPA NOAATH KOMaH-
Ay, B pe3ynbrate KOTOpoi cpaboTaer
pene 8 CW-untepdetice. K obmoTke
pene K1 6yaeTt npunoxXeHo HanpsxXeHue
27 B, 1 yepes ero 3amMKHYBLUMECHA KOH-
Ttaktet K1.1 ¢ 06WwwvM nposogom coenm-
HATCA KaToaw guogos VD6, VD9 n VD10.
Yepea auon VD6 ¥ 3aMKHYTbIE KOHTaKTh!
pene K3.1 uens WA (wuHa A) Gynet
coeguHeHa ¢ ofwumm npoBOAOM, B
pesynbTaTe Yero:

— cpabotaet pene K4, u ero KOHTak-
Tol K4.1 u K4.2 pasomkhyT uenu ynpas-
NEeHUs KOMMYTaTopom ¢ paboyero mecTa
B, onepatop KOTOpPOro He CMOXeT
nepeinT Ha nepepady, noka pabouee
MECTO A HE BEpPHETCH B PEXUM Npuema;

— 4yepe3a awop VD5 HanpsxeHwe
nocTynut Ha obmoTtky pene K5, u (npwm
3aMKHYTOM Bbiknodatene SA4) KOHTaKThi
1 1 3 paavema X7 6yayT coeavHeHbl C ero
KOHTaKTOM 2, 4TO MOCAYXWUT KOMaunom
NEePEKNIOYEHUA YCUIUTENA MOLUHOCTK B
PeXUM nepeaaqn;

— HanpsxeHue Ha 6a3se TpaHaucTopa
VT2 ymeHbLWKTCH, U OH 3aKpoeTcs, pene
K7 oTnycTuT SiKOpb, OTK/IIOYMB aHTEHHY
oT TpaHcueepa b 1 coeauHMB LEHTPaNb-
Hblii KOHTaKT pasbema XW3 c obuwum
NpoBOAOM;

— yepes3 auop VD9 v koHTakTel pene
K3.2 Ha nogkniYeHHsIn K pasbemy X6
6nok zapepxku (oH OyneT onucaH B
KOHLe CTaTbW) NOCTYNWUT curHan A-Start,
npubnuantensHo 4epea 40 Mc Haxons-
weeca B 3atoMm 6noke pene 3amkHeT
mMexay coboit koHTakTet 5 n 6 pasvema
X6. Llens A-PTT (kouTakT 6 paswema X1)
yepe3 auoa VD10 Gyaer coeguHeHa ¢
o6wmMmM NPOBOAOM, 4TO NEpPEeBeneT TpaH-
cuvBep A B pexum nepepadn. B Hem C
oblwmuM NpoBOAOM COEAMHUTCHA Uenb
A-TXGND (konTakt 1 pasbema X1), uto
yepes3 3aMKHYTLIe KOHTakTel pene K3.1
npoaybnupyeT paHee YCTaHOBNEHHOE
yepesa BuiknoYaTens SA2.1, KOHTaKThl
pene K1.1 1 anon VD6 coeamnHeHue uenm
LUA ¢ o6wmm NnpoBoAOM.

3anpelleHHoe OelCcTBME — HaxaTtue
onepatopom B Ha kHonky "Transmit”
CBOEro TpaHCueepa — HEe NOBAWAET Ha
COCTOSIHWE KOMMYTaTtopa, NOCKONbKY
uens B-TXGND (koHTakT 5 paszwema X1)
Pa3’oMKHYTa KOHTakTamu pene K4.1.
XoTs npu aTom TpaHcusep b v nepenpeTt
Ha nepepavy, HO Gnarogaps TOMY, 4TO
€ro aHTEeHHbLIW BbIXOA, 3aMKHYT KOHTakTa-
mu pene K7.1, uMeowancs B TpaHcuee-
pe cucTema 3almnTel OT Beicokoro KCB
Harpy3kyM CHU3WT BbLIXOOHYIO MOLWHOCTb
A0 6e30NacHOro 3Ha4YeHus.

Y106Ll BEPHYTECA B PEXUM NPUEMA,
onepatop A [OMKEH OTNYCTWTE Neaanb
nnbo OTMEHWUTL KOMaHAay, NOCTYNAIOLWYIO
OT KOMNbloTepa. B peaynstate KOHTaKThbi
pene K1 pa3oMmkHYTCH, Katoabl AMOO0B
VD6, VD9, VD10 6yayT OTKNKO4HEHbl OT
obuwero npoeopa, a uens A-PTT paso-

MKHYTa. Kak Toneko TpaHcueep A nepei-
OET Ha NPUEeM, OH OTKMKYWT LUenb
A-TXGND ort obwero npoeoga. KommyTa-
TOP BEPHETCH B UCXOAHOE COCTORHME.

Mepexon B pexum nepenayu ¢ pabo-
yero mecta b 1 Bo3dspatr B MCXoOHOE
COCTOSHME NPOWUCXOAAT aHanoru4yHo.
Ecnu BO BpEemMms nepepadv ¢ OAHOro
paboyero mecta oneparop BTOpPOro
HaXMEeT Ha CBOIO nepant W ByaoeT yaep-
XUBaTb €€ HaxaTol, TO Kak TONbKO nep-
Bblii OnepaTtop 3aBeplMT nepegady,
aBTOMaTHKa KOPPEKTHO oTpaboTtaer uukn
nepexoaa Ha NpuMem U TYT Xe BbINOMHWUT
LUMKN Nepesoga BTOpPOro TpaHcuvBepa Ha
nepegasy.

Mpeanonoxmum, B UCXOQHOM COCTOS-
HuK, korga oba TpavcuBepa pabotaioT
Ha NpWem, OAWH U3 onepaTopoB (Hanpw-
mep, A) Haxan Ha kHonky "Transmit”
cBOEro TpaHcueepa. TpaHcusBep A ne-
pelaet Ha nepepady WM 4vepes 1...2 mc
GypeT 3amkHyTa uenb A-TXGND. Oanb-
Helwas nocnegoBaTensHOCTs COBLITUIA
aHanoruyHa obbiMHOMY nepexopy Ha
nepepayy € nNOMOWbLID nepanu (3a
ucknoyeHeMm GoOpMUMpPOBaHWA curHana
A-PTT). OfHaKo Ha NepeknioyeHne KoH-
TakToB pene K7.1 notpebyetca npubnm-
autensHo 10 mMc, v Bce 3T0 Bpems npu-
eMHbIid TpakT TpaHcueepa B GypeT coe-
ovHeH ¢ pabortalowum Ha nepepaqy
TpaHcuBepom A. MNoaTomy Takoi cnocob
nepexopaa Ha nepepaqvy nonxeH Buith
3anpeLueH.

Mpu "HewTaTHOM” nepexoge Ha
nepepavyy cny4amHoe OTKNIOYEHWE OT
TpaHcueepa pasbema TXGND (XP1 Ha
puc. 2), nponagaHue KoHTakta B 3TOM
pasbeme, 06pbIB COEANHUTENBHOTO NPO-
BOAA NPUBEAYT K MeyansHbeiM nocneg-
CTBMAM ONA BXOAHBLIX LEenei cocenHero
TpaHcueepa. Lenu A-TXGND v B-TXGND
LOMKHBI UCNONB30BATLCH UCKIOYMTENb-
HO KaK 3aWuTHbIE, a He ynpasnsloliue
nepexknioYeHMem NnpueM—nepeaaqa.

Mockoneky 3TK Leny NPOXoAnT Yepes
pa3svem X1, cnyyarHoe ero OTKIYeHne
TaKXe MOXeT NPMBECTWU K nevanbHbiM
nocnegcTemaMm. [O3aTOMy HanpsxeHue
27 B BO BCe LENW KOMMYTaTOpa NocTyna-
€T 4epe3 NepeMbidKy Mexay KOHTakTamm
2,417, 8 ero oTBeTHOI YacTn. Ecnun k
pa3vemy X1 OTBETHaA 4acTb HE NOAKNI-
ueHa, kommyTaTop He paboraet. O Hanu-
YUK NMUTAHWUA CBUOETENLCTBYET CBEYEHNE
ceeToavopa HL1.

Buiknouyatenu SA2 "Mecto A" u SA3
"MecTo B" npeaHa3Ha4YeHbl o5 BpeMeH-
HOrO OTK/IOYEHUS COOTBETCTBYIOLEro
paboyero mecta. 310 moxeT notpebo-
BaTLCA NPU Npueme o4eHb cnabbix cur-
HAanoOB KOpPPECMNOHAEHTa Ha avanas3oHax
21 1 28 MI'u unu B cnyyae, koraa cocen-
Hee MECTO He WCnone3yeTtca (BTOpOM
TPaHCUBEP BLIKNIOYEH UKW OTCYTCTBYET),
a Takxe B CMTyauuW, KOrga KOMnsioTep
"3aBuC" M NOCTOAHHO Nodaer KomaHay
nepexoAa Ha nepegadqy. Ceetogmonpl
HL2 1 HL3 curHanuampyiloT 0 TOM, 4TO
@HTEHHBI pa3bemM COOTBETCTBYIOLErD
TpaHCWBEpa COeduHEeH C pasbemMom
XW2, T.e. B pexume npuema K
TpaHCWBEpPY NOAKNIOYEHA aHTEeHHa, a B
pexuMe nepenaqy — YCUIMTENs MOLL-
HOCTH.

Boiknioyatens SA4 "O6xon PA" pas-
MbikaeT uens PA-PTT, ynpasnsiowyio
YCUNWUTENEM MOLLHOCTH. 3TO NONEe3Ho,



HanpuMep. AnA onepaTMeHoOro KOHTpona
KCB aHTeHHo-dunepHoro Tpakta cC
NOMOLLBI0 M3MEPUTENs, BCTPOEHHOro B
TpaHcuBep.

Uenu R3R4C5 u R7R8C6 cnocob-
CTBYIOT 06neryeHunio TennoBoro pexmmMa
o6moTtok pene K6 v K7, npopgonxurens-
HOE BpPEMS HaxXOAALWMXCH BO BKNHOYEH-
HOM COCTOSIHUKW, W TpaHaucTtopoB VT1 u
VT2. Kpome toro, atu uenu hopcupytoT
nepeknoveHmne pene K6 n K7, ymeHbwan
3apepxky ux cpabaTteiBaHns.

O6MOTKI BONLLWKMHCTEBA Pene LWYHTKU-
poOBaHbl AKOAAMMK, HTO YMEHBLUAET Bbi-
6pocel 3C camouHgykuumn. OGMOTKU
repkoHoBsix pene K1 u K2 wyHtupoears
ouofaMy He PEKOMEHAYETCH ANS NOBbi-
LUIEHMS UX NOMEXOYCTONHMBOCTY B CNIOX-
HOIW 3nekTPoOMarHWTHOW obcTaHoBke.
Hekotopoie CW-uHTepdeincel, Hanpu-
Mep, NPOCTeAlWne Ha TpaHaucTopax,
vcnonb3ywme curHan Strobe nopta
LPT komneioTepa, He obecne4ywsalor
HapexHoe BknoyeHuwe pene K1 1 K2, Ha
pagmocTtaduMn RK3AWL ucnonsayiorcs
CW-uHTepdeiicel, onucaHHbie B [2].

MNepevyeHt NPUMEHEHHBIX B KOMMYyTa-
Tope pene Aad & Tabnuue. Bce oxm pac-
CYMTaHbl Ha Hanpsxenune 24...27 B. Pene
P3C55A MOXHO 3aMEHUTL APYrUMUW Fep-
KOHOBBbIMK NB0 0ObIYHEIMK BLICTpOOEIn-
cTeylowwmmn P3C15, P3C49, P3C80.

Pene 13 atoro cnucka 3ameHart v POC49
(K5). Bmecto P3C47 nopoigyT niobeie ©
ABYMA KOHTEKTHBIMIA rPyNNamMi Ha pasmel-
KaHue unin nepeknioyeHue (P3CE, PAC32,
P3C54). BeicokovacTtoTHele pene P3B14
3aMEHAKTCA aHanormyHeimm P3B15—
POB17, a BOT meHee mowmHble PMA12,
PMNB2/7, PMNB5/4 NpuMEHATL HE CTOWT.
MimeiTe B BUAY, HTO KOHTAKTEI Pene UMetoT
orpaHuyeHHblii pecypc. lNpu paborte Ha
CTaHuuK, aKTUMBHO paboTaloLlei B copes-
HOBaHWAX, OH MOXeT OeiTt McuepnaH 3a
7—10 net.

Paswembl X1 1 X6 — DB-9F, X2 — DN-5F
(CLU-5).

TpaHaucTopsl KT972A MOXHO 3ame-
HUTb OpyruMmm TOW xe cepum nubo
cepun KT829. OHuM pnonxHel BbITe cHab-
XeHbl HebOoNbWMMK TennooTBOAAMM,
Bmecto guopnos  1N4007  moxHO
WCnonb3oBate Nbbie C AONYCTUMbIM
npAMeiM TOkoM He menee 300 mMA M
o6paTHBIM HanpsxXeHuem He MeHee
100 B. [lvopbl KA213A B BHINpAMUTENb-
HOM MOCTE MOryT BbiTb 3aMEHEHbI OpYy-
TMMWU C NPAMBIM TOKOM HEe mMeHee 2 A U
06paTHLIM  HanNpAXEHWEM HE MEeHee
100 B.

KoHpeHcaropst C1—C3 — niobule kepa-
mudeckne emkocteio 0,022...0,068 mkd.
OkcugHbin konpoeHcaTtop C4 ponxeH
6GbiTe eMKOCTeI0 HEe MeHee 2200 mkd c

Ha BbITb MUHKUManNbLHO HeobxoauMoin. 3T0
ynydwaer nomexoyctoiumBocTe. Kabe-
M 1 passbembl obA3aTensHO Mapku-
PYIOT, YKa3bliBaA WX HasHayeHwe v uH-
nekc pabovero mecta (A unu B). Map-
KUPYIOT M BbICOKOYACTOTHbIE kabenu,
COEAVHAKLWWE TPAaHCUBEPLI C KOMMYTa-
TOPOM.

KommyTatop cobupatoT B MeTannuye-
CKOM KOpnyce-3kpaHe, KOTophiii 0bs3a-
TensHo 3azemnaioT. Ero pasmewaior
nocepeauHe Mexay OnepaTopcKumMiu
MEeCTamMu, pacCTOAHUE MEXOY KOTOPBIMK
ANs cnaxeHHoW paboTel He OOMKHO npe-
eblwaTs 2 M. MNMpu cbopke cucTemsl Lene-
c006pa3Ho pPyKOBOACTBOBATLCA 06LWMMUK
pekomeHgauwammn no GesonacHomy uc-
NonL30BaHUIO TPAHCUBEPOB Ha Konnek-
TUBHOW paauocTadumm [3, 4].

Ecnu BCce coeguHeHWs BbINONHEHE
NPaBunbHO, KOMMYTATOP B HanaxXueaHum
He Hyxgaetcs. [Jo nogkioHeHus ero k
TpaHcWBepam cnepyetr OMMETPOM Npo-
BEPWUTE NPaBMNBHOCTL  KOMMYyTauuun
ueneir A-PTT, B-PTT, PA-PTT v coepuHe-
HUA pazvemos XW1—XW3 npu pasnuu-
HblX KOMOWHAUMAX YNPaBNSIOLLUX CUrHa-
noe ot nepaneii, CW-untepdeicos u
TpaHcuBepos (A-TXGND, B-TXGND).
Cnenyet Takke y6eauTLCH, 4TO NO LENAM
A-PTT u B-PTT 13-3a ownbok MOHTaxa
Ha TPaHCUBepb! He NopaeTcs kakoe-nubo

AONYCTUMBIM HaNpsaXeHWeM He MeHee  HanpsxeHwve.
35 B. EMKOCTbE OKCMOHBIX KOHOEHCaTo- MNepen kaxabiM KOHTECTOM UENECO-
Pene Tvn NcnonHeHue poe C5 n C6 moxHO yeBenuuuTe A0 o06paszHo nNpoOBEpPsTe  WCNPaBHOCTh
1000 mk®d, a poNyCTUMOE HAaNPsXEeHWe  3aWMTHLIX Lenen — peakuuio KOMMyTa-
K1, K2 POCS5A PC4.569.600-00 ymeHblwnTh go 25 B. Pazbembt X1 W X6 —  Topa Ha curhanel A-TXGND n B-TXGND.
K3, K4 | P3C47 P®4.500.407-00 DB-9F, X2 — DN-5F (CLL-5). J\ns 3TOro cneayet BPEMEHHO YCTaHO-
KS P3C48 PC4.569.421-00 JAnvha OBynpoBOAHLIX 3KPAHMPOBAH-  BWTH BLIXOAHYIO MOLHOCTL TpaHcuBe-
K6, K7 P3B14 P®4.562.001-00 Helx kabenen ot Bunku XP4 (cMm. puc. 2)  POB MUHUMAanbHOW, OTCOEOUHUTE OT HUX
no paseteutenet Am B — 1,5 M. lnvHa  BeICOKOYACTOTHLIE KaBenwu U BuiNONHUTL
3KpaHWpPOBaHHbLIX NPOBOAOB OT pasBeT- “3anpelleHHoe” OeNCTBUE — HaxaTb Ha
BUTENEN A0 PAa3beMOB TPAaHCUBEPA A0NX- OAHOM W3 TPAHCUMBEPOB HA KHOMKY
DA 78L09
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"Transmit”. Ha kommyTaTope OOMKeH BaTbcs 4YeTeipexdasHas WMnNynbcHas
noracHyTe CBETOAMOL COCeAHero nocnefoBaTentHoCTs ¢

pabouvero mecTa. To xe camoe cnegyer
NOBTOPUTL C APYIrMM TPAHCUBEPOM.

Mopyns 3apepxku cobpaH no
cxeme, nokasaHHoOW Ha pwuc. 4. Ero
neyatHaa nnata wu3obpaxeHa Ha
puc. 5. OcHOBHbIE Yy3nbl Moayns —
reHeparop umnynscoe DD2 B TMNnoBOMm
BKNWOYeHUn (HomMuHan peauctopa R1
moxeT BuiTb o1 10 po 33 MOwm), pecs-
TUYHBIA cueTunk DD3 wn Tpurrep DD4.1.
C nomoubio 3neMeHTOB MWKPOCXEMbI
DD1 opraHm3oBaHa [AByxkaHanbHas
pabota moayns — dopMmupoBaHue
3a[epXKU BKNIOYEHUSA TpaHCUBepa Kak
Ha pabo4em mecTe A, Tak U Ha pabouem
mecte B. C nomowwio passema X1
MOAYNb NOAKMIHAKT K pasbemy X6
OCHOBHOTO 6noka KOoMMyTaTopa
(cm. puc. 3).

Mpu coeavHeHun ¢ o6WKMM NPOBO-
nom Bxopa A-Start cpabaTtwiBaer pene
K1, Ha Beixoge anemeHTa DD1.1 nosens-
eTcsl HW3KMW YPOBEHb, C MWKPOCXEM
DD2 v DD3 cHMMAaeTcs CUrHan, yaepxu-
BaBLUWIA UX B MUCXOOHOM cocTosHuW. Ha
Buixogax T1—T4 mukpocxemsl DD2 c
3TOr0 MOMEHTa HadYuMHaeT GOopMUpo-

nepuoaom
noeTopeHus okono 7,8 mc. MNoaknioyan
Bxopg CP cyetyuka DD3 k 0gHOMY M3 yKa-
3aHHBIX BbIXOA0B, MOXHO Perynupoeatb
3a0epXky C AMcKpeTHocTeio 1,95 Mc. Ha
BbiXxOAax cyerymka DD3 BeicOkuii ypo-
BEHb MNOABNAETCHA C 3aAEepXKOW, onpe-
nensemMol HoOMepom Beixoaa. Ha Bbixo-
ne 6 (BbiBOg 5 cyeT4YMKa) 3TO NPOU30IA-
[eT npumepHo 4epes3 5x7,8 mc = 39 Mc
nocne cpabatwiBanua pene Ki. lMog-
knoyan Bxog R tpurrepa DD4.1 k pas-
HbIM BLIXOA3M CYETYMKE, MOXHO perynu-
poBaTth 33a0EpPXKy C OWCKPETHOCTbIO
7.8 mc.

YcTtaHoBneHHsl Ha Bxoae R tpurrepa
DD4.1 BbiCOKMIA YpOBEHb nepesener
TPUITEP B COCTORHWME C HU3KNM YDOBHEM
Ha Bbixoge. B 3aBMCMMOCTM OT TOro,
Kakol Bxoa w™mopyns (A-Start wnm
b-Start) coeguHeH ¢ 06WMM NPOBOAOM,
aTOT curHan GyneT MHBEpPTUPOBaH ane-
mentom DD1.2 wnm DD1.3, B paccma-
Tpueaemom cny4ae (cpabotano pene
K1) — DD1.2. Tpanauctop VT2 oTkpoeT-
ca, cpaboTtaeT pene K4, ero koHTaktamm
6ynyT 3amMKHYThl Mexay coDOol KOHTaKTh
5 u 6 pasvema X1. Mukpocxemsl DD2 u

DD3 npoponxat pabotatbh, HO 3TO He
CMOXET M3MEHUTbL COCTORHWE TpUrrepa
DD4.1, koHTakTel pene K4.1 octanyrtcs
3aMKHYTbIMM.

Mo OkoH4YaHWWM BXOAHOrQ cwurHana
A-Start konTakThl pene K1 so3spawaoT-
CH B UCXOOQHOE COCTORHWE, Ha BXOpA ane-
meHTa DD1.2 nocTynaer BLICOKWIA YpO-
BEHb, TPaH3ucTop VT2 3akpbiBaeTcs u
pene K4 otnyckaer skopb. OpHo-
BpemMeHHo Mukpocxembl DD2, DD3 nepe-
BOAATCH B UCXOAHOE COCTOAHKWE, a TPWUr-
rep DD4.1 — B COCTOSHWE C BbICOKWUM
YPOBHEM Ha BuIXOAe.

Mpw 3anycke moOByns CUrHanom
B-Start yctpoitcTeo paboTaeT aHanoruy-
HO, HO C YCTaHOBNEHHOW 3aAepXKOoWn
3aMbIKaKOTCA KOHTaKkTel 8 1 9 pa3vema
X1. Bxogbi A-Start n B-Start He cneaoyeTr
coeguHATe ¢ 0BulMM NpoBOAOM OQHOB-
pemMeHHo. HeobOxoouMmblid  3aLWMTHLIA
MHTEpBan (MUHUMYM 1 MC NpWU MCNONb-
3oBaHuM B kadectBe K1, K2 pene
P3C55A) obecneynBaeT OCHOBHOW Bnok
KOMMYyTaTopa paboumx MecT.

Mpu nepBom BKNKOYEHMU MOAYNS
pPEKOMEHAYETCH NPOBEPUTE OCLUWMNNO-
rpadoM Hanuyne curHana NPAMoYronb-
HoW opmbl YacToToin okono 32 kly Ha
He nokasaHHOM Ha cxeme BuiBoae 14
Mukpocxembi DD2 (310 03Hauyaet, 4To
reHepartop Ha KBapuUeBOM pe3oHaTope
ZQ1 paboraet). lNpoBepbTe Takxe, 4TO
npv 3ambikaHnun Ha oBWKin NPoBOA, KOH-
TakToB 4 unn 7 pa3vema X1 Ha BbiBOgE
13 cuetynka DD3 nOABAAIOTCA UMNYNLCHI
yactotol 128 Iy, a Ha ero BoiBOge 5 —
4AacTOTOW B AECATE pas Huxe (nepwog
noBTopeHus 78 mc).

PaBoty moayns B LENOM NPOBEPRAIOT B
X0[e ero sKcnnyarauun no BKIIYEHWIO
csetoavoaos HL1 n HL2 npy HaxaTuu Ha
nefans COOTBETCTBEHHO pabodyero
mecTa b u A 1 06A3aTeNbHOMY WX BLIKNIO-
YEHUIO NPU OTNYCKaHWW Neaanu.

Bmecto TpaHauctopos KT3102B
MOXHO yctaHoBuTb KT3102A wnu
KT31026. Bce gvoasl — niobsie uMnyne-
CHbIE C A0nyCTUMbIM 0OpaTHbIM Hanps-
xeHuwem He meHee 100 B. Pene K1, K2 —
P3C55A, a K3, K4 — P3C49 Ttex xe
WCNONHEHWA, 4TO U B OCHOBHOM Bnoke.
Mpu ncnonb3oBaHWUK 3TUX pene vMame-
PEHHOE 3Ha4YeHue 3agepxkyu — 44,3 Mmc,
a Bpemda, Heobxogaumoe Ha npuseaeHue
MOAyns B WCXOOHOE COCTOSHWE, —
1,4 Mmc.

JIUTEPATYPA

1. BarHo [. Pesynsratbhli M3MepeHwus
CKODOCTHBIX XapakTepUCTUK HEKOTOPBIX
TUNOB ManorabapuTHbiX pene U BakyymMHbIX
Belknioyarenein. — <www.rk3awl.ru/
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2. Barno [I. Cxema CW-untepdeiica,
ncnoneayemoro Ha RK3AWL. — <http://
www.rk3awl.ru/techpart/tr2radio.php>.

3. Barno . O mepax npenocTopox-
HOCTW MpPU UCMONb30BAHUM OBYX TPAHCK-
BEPOB HAa KONNEKTWMBHON KOHTECT-CTaH-
umm. — <www.rk3awl.ru/techpart/
relay-delay.php>.

4. Baruvo [I. O HepaBHONPABHOCTH
aHTeHHbIX paswemos ANT1/2 (A/B) TpaHcu-
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Pegaxrop — A. fonruii, rpaguka — A. Jonrud



YKOPO4YE€HHbI€ aHTEHHbl —
avnonb n EFHWA

B Halum AHK, Korpa MoxHo 6e3 ocoboro
Tpyaa npuvobpecTy HOBbIM MMNOPT-
HbIA TPAHCKMBEP, & Ha BTOPUYHOM PLIHKE
OLIBLUWIA B NOTPEONEHN MMMNOPTHLIA MK
OTEeYEeCTBEHHbI TpaHcuBeEp, Ha nepsoe
MEeCTO B OCHalleHWu nioGuTensckor pa-
OMOCTaHUMK BLIXOAAT NpobBnemsi, CBA-
3aHHBIE C €€ AHTEHHLIM XO3S8WCTBOM.
Jaxe xorpa "coumanbHaa 4acTe” (B3awm-
mopencTene ¢ XKKX, 033 v T. n.) aHTeH-
HOW npobnemsl peweHa v B NpuUHUMNE
paspeLumMbl TEXHUHECKWME €€ CTOPOHb,
TO HEPeKO OKa3bIBAETCH, YTO peansHoro
MecTa AfIA YCTAHOBKWM MONHOPAa3MepHbIX
aHTEeHH Ha HW3KO4YacTOTHbIE AManas3oHb!
HEMHOr0 He xBarTaeT: mana nnowasns
KPbILW 30aHWA, HEAOCTATOYHO PaccTon-

HWE [0 COCEAHEro 34aHWs UKW pa3mMepsi
padyHoro yvactka. B atMx cuTtyaumax
BbIXOJ WM3BECTEH — YCTaHOBKA ¢u3unye-
CKMW YKOPOUYEHHBIX aHTEHH.

CywecTBYIOT HECKONbKO MeTo0B
YMEHBLLIEHWA (U3MHECKUX pa3MepoB
aHTeHHbl 6e3 uameHeHun ee paboueit
4yacToTel. B atom marepwane peys nohger
06 YKOPOYEHMM ANWHLI W3Nyyatens C
NOMOLLbID BBEOEHHBLIX B €ro MNONOTHO
KaTywek WHAYKTMBHOCTM. Ha pwmc. 1
nokasaH KNacCcW4eckuid "nonyBONHOBLIA™
AVNOMb C YKOPayuBaloOWWMK KaTyliKamH.
OHW MMEIOT OMHAKOBYIO WHAYKTMBHOCTbL
W BBOAATCH B AWNONb Ha OOWMHAKOBOM
PacCTOAHUKM OT LEHTPa aHTEeHHbl. Yem
6nuxe OHW pPacnonoXeHsl K UEHTPY
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AHTEHHBI, TEM CUNbHEE MX BNusaHUe. Mnn,
OPYr¥MK CNoBamK, 4em Banxe HaxoanaTcs
OHW K LIEHTPY aHTeHHbl, TeM Tpebyetcs
MEHbLLLAA MX WHOYKTUBHOCTL A/1A OOCTU-
HKEHWA TAKOro xe koaddrumneHTa yKkopo-
YEHWS AHTEHHbI — OTHOLUEHWA [NWHbI
NONHOPasMepHOro aunons k Guanyeckoin
LUIMHE YKOPOYEHHOW aHTeHHb. Kasanoch
Obi, 4TO C 3TOI TOYKW 3PEHUS KAaTYLIKW
uenecoofpa3Ho pacnonarate Hamxe K
UEHTpY aHTeHHbl. Ho OT TOro, roe oHm
HaXOOATCA, 3aBMCUT U NONOCa Nponycka-
HWA AHTEHHbI — OHa CYXaEeTCA NpW WX
nepemMeLLeHK K LEHTPY aHTEHHLI.

Hepocrarok atoro metoga ykopoue-
HWA @HTEHHbI — HEeW3BexXHbIe HeKOTopble
[ONONHWTENBHEIE NOTEPW B 3TUX KaTylu-
kax. Yem sblle ux 4OBPOTHOCTL, TEM 3TK
NoTepu MEHbLUE, NO3TOMY 30ECHL Cneayet
cobnioaaTs M3BECTHLIE PEKOMEHZALMK NO
W3roTOBNEHWUIO BLICOKOAOBPOTHBIX KaTy-
LWeK AN1A BbIXOAHbLIX KaCKafos NamroBbIX
YyCUNUTENER MOLIHOCTH NEpPeaaT4MKoB.
Bo-nepebix, OHW A0MKHBI UMETL BOMbLLON
ouvametp (He menee 5 cm). Bo-BTOpbiX,
HaMOTKa Ha KaTywke He CNnnowHas, a .
HEKOTOpbLIM wwaroM. W B-TpeTbux, ava-
METp NPOBOAA KaTYLKW HE MeHee 2 MM
npu mowHocty nepepaty4mka 100 n Bonee
BaTT.

[Ons pacuyera WHOYKTMBHOCTWM Yyanu-
HAOLWWX KaTyleK ecTb AOBONBHO rpo-
Mo3akan opmMyna, KoTopas, npasaa, He
COOEPXWT HWYEro CNOXHEE YeThipex
apudmMeTUYecKux AeNCTBUIn U HaTypanb-
HbIX norapugmoB. Ho nonb3oBarsCs ein
HeynobHo. Mo rpadwvkamM, NpUBEAEHHbIM
Ha puc. 2 (OHWM NOCTPOEHBI HA OCHOBE
aton ¢opmynsl [1]), MOXHO OnNpeaenvTsL
Tpebyemoe MHAYKTUBHOE CONPOTUBNEHWE
KaTyLuek X, B 3aBUCUMOCTM OT KO3dhduum-
€HTa YKOPOYEHWSi aHTEHHbI U OT PaccTos-
HWA OT LEHTPAa aHTeHHbI A0 MecTa pacno-
NOXeHUs Katywkn. KoadpdpuumeHto yko-
POYEHWUA aHTEHHBI aHbl B NPOLEHTaX Kak
napaMeTpel AN CEpUM KPMBLIX, a pac-
CTOAHWE OO MECTA PaCrnoNOXeHWs KaTyLl-
KW AaHO B NPOLEeHTax, CuMTas OT ueHTpa
aHTEeHHbl. MIHBIMK CnoBamu, pacnonoxe-
HWE KaTyLleK B UEHTPE aHTeHHbI COOTBET-
CTBYET HYNEBOMY 3HAYEHWIO, & Ha Kpasx
nanyqatens — 100 %.

KoadpduumeHT ykoposeHns BulbUpaloT
MCX0Os M3 MEeCTa, UMEeKWEerocs ans ee
YCTaHOBKW, @ MECTO PacnonoXeHUs Kary-
LUEK — W3 KOHCTPYKTUBHBIX COODpaXeHWiA.
Mo 3Ha4eHUI0 MHOYKTUBHOIO CONPOTHUBIE-
HWA KaTywek X, NONy4eHHOMY M3 puc. 2,
PacCUYUTLIBAIOT MX MHAYKTUBHOCTb.

Kak npvmep ykopo4eHws B npa pasa
nonysonHOBOrO AMNONs Ha pMc. 3 noka-
3aHa npeanoXeHHans amepukaHCKUM
KOPOTKOBONMHOBMKOM WOSVM [1] aHTeHHa
"Shorty Forty” ("Kopotsiwka Ha Copo-
KOBKY"). B 3TOWM aHTeHHe yanuHsowme
KATYLUKW HaxOOATCH B LEHTPE aHTEeHHbI.
Jlns ykopo4eHus aHTeHHbl B ABa pa3a
(A =50%) npu TakoMm pacnonoxeHuu
katywek (B=0 %) cornacHo pwuc. 2 ux
WHOYKTUBHOE CONPOTUBAEHWE [OMXHO
6biTe 500 OMm. Mockonsky OHWM PUaNHECKH
HaxOAATCH PAOOM, TO Ux uenecoobpasHo
06beaMHUTL B OfHY KaTylKy C CymMmap-
HbIM  WMHOYKTUBHBLIM  COMPOTUBNEHWEM
1000 Om.

YonuHsiowas kartylwka B 3TOM cnyyae
AOMKHA MMETE MHAYKTUBHOCTL 22 MKIH.
J[lnA ee HAMOTKK aBTOP UCMNONBL30BanN Nna-
CTUKOBYIO CAHTEXHWUYECKYIO TPYDY amname-
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Tpom 6,3cm (2,5 poima) M ANVHOM
13 cm. Katywka copepxut 30 BuTKOB
npoeoga AMameTpom 2 MM C LWarom 4 Mm.
Onnetka nutawwero 50-omHoro kabens
NOAKNIOYAETCA K CEpPeaMHEe KaTyliku, a
UEHTpankHbit NPOBOJHWK — K BTOPOMY
WnK TPETbEMY BWUTKY (ONpenensercs no
vMuHumymy KCB), cuvtas OT cepenuHs
KaTyLuKu

HaapaHune aHTeHHsl EFHWA npowcxo-
vt oT aHrnuiickoro "End Fed Half Wave
Antenna”, T. e. "3anuTeiBaemMas C KOHUA
nonyeonHoesas avteHHa". B Espone oHa
Gonblie u3BecTHa Kak "aHTeHHa Qykca”.
Mcnoneays mMeTof, YKOPOYEHWUS! aHTEHHbI,
ONUCaHHLIK BbilLE, ee GU3NYECKYIO ONTUHY
TaKXe MOXHO YMEHbLUWTL A0 pa3Mepos,
KOTOPbIE OWKTYIOTCR WMEIOLWWMCSH B pac-

NOpAXeHWW paguoniobutens MecTom ans
€€ YCTaHOBKW. ITOT BApWMaHT aHTEHHL! AN1A
awanasoHa 80 meTpoB NpeanoxeH ame-
pukaHckum paguoniobutenem AB1AW [2].
Pa3amepbl aHTEHHBI NPUBEAEHLI HA pUC. 4.
B paHHOM cnyd4ae aBTop Takxe Buibpan
YKOPOYEHWE aHTEHHbI NPUMEPHO B ABa
pasa C pacnONOXEHWEM KaTYWKWU B LEH-
Tpe uany4arens. Kak v y aHTeHHs! "Shorty
Forty", B 3TOM cCny4ae WHAYKTUBHOE
CONPOTHBNEHNE O6BLEAMHEHHOW KaTYLUKW
nomkHO BeiTh Takxe npumepHo 1000 Om,
HO NOCKONbLKY paboyan 4acToTa aHTEeHHLI B
OBa pas3a Huxe, TO UHOYKTUBHOCTL KaTyil-
KK Bo3pacTtaeT no 44 mklH.

B asTOpCcKOM BapuaHTe yAMHSAIOW AN
kaTywka Gbina HamoTaHa Ha OTpeske CThi-
KOBOYHOIO y3na ApeHaxHoi NnacTukoBo
Tpybsl anameTtpom npumepHo 11,4 cm
(4,5 goma) n gnuHoi 7,6 cm. OBmoTka
(BuTOK K BUTKY) cogepxana 20 BUTKOB
nposoga amametpom 1,6 MM B NNacTuko-
BO M30onauMK. Y3en cornacosaHus
aHTeHHbl ¢ 50-OMHBIM KOAKCWanbHbIM
xabenem — cTaHgapTHbIi (Cm. Takxe [3]).

YKOpO4EHHbLIE aHTEHHBI TaKOro Tvna
MOXHO WCNONb30BaTb M Ha BLICOKO4YA-
CTOTHLIX Auana3oHax, rae pasmepb
aHTEeHHbI NPW YKOPOYEHWW UX B [iBa pa3a
CTAHOBATCA BMNONHE NPUEMIEMbIMK A1
WX YCTAHOBKM, HanpuMmep, Ha 6ankoHe.

JINTEPATYPA

1. The ARRL Antenna Book. 17th Edition,
1994.

2. Michael Pokia. Shortened End-Fed Half-
Wave Antenna for B0 Meters. — QST, 2004, May,
p. 28-30.

3. Crenavoe B. Heymupaiowas adTeHHa
®dykca. — Pagwo, 2007, Ne 5, c. 67, 68.

MaTtepwan nogrotosun

B. CTENAHOB
r. Mockea

Penaktop — C. Hexkpacoe, rpagwka — 5. CrenaHos

KoHBepreHuusa B

Tenekome

Anekcangp FOJIbILLIKO, kaHAa. TexH. Hayk, r. Mockea

"BrnaeH, KTo HU4ero He 3HaET. OH HE PUCKYET
ObITb HEMOHATHIM ™,

BceMupHbIiA npouece

BypHoe passuTve TenekommyHuka-
LMOHHBLIX U MHDOPMALUMOHHLIX TEXHONO-
rMiA 1 NOSIBNEHWE BO3MOXHOCTM CO3Aaa-
HuA BazoBoi ceTeBol IP-MHGpPacTpyKTy-
pol (cet NGN) B KOHUE NPOLWNOro Beka
CreHepupoBanv BCEMWMPHYIO AWCKYCCHIO
O KOHBEPreHUWN U KOHBEPreHTHbIX yCny-
rax. JJocnoBHO TEPMWH "KOHBEPreHuma”
o3aHayaeT "cBOAMTL BOEOMHO", a noAd
KOHBEpreHumen WHOOKOMMYHUKAUWOH-
HbIX TEXHONOrni 0OLIYHO NOHUMAETCH
npouecc cbnuxeHus PasHOPOLHLIX
ANEKTPOHHLIX TEXHONOIMA B peaynsrare
ux BLICTPOro pasBvTUA W B3auMoaei-
cTBuA. M B camom gene, NnoBepx eauHon
IP-vHbpacTpykTypsl MOXHO peanuso-

Kondyuwin

BaTk AocTtaeky mobeix ycnyr oT ronoca
no TBY, noaTomy Ha CErogHALWHWA OEHb
"KOHBEPreHUMs"” — 0HO M3 Cambix Nony-
NAPHLIX CNOB, UCNONL3YEMbIX NPU ONK-
CaHWMKM NepCcneKkTUB pPa3BuUTMA OTpacnu
ceA3n. OTpacns, B CBOW O4epeas,
NOCTENEHHO NPOABUIraeTCA K CO3AaHUIO
eAVWHON YHUBEpPCAanbHOW CEeTW CBA3W
BMECTO Y3KoCneuuanuanpoBaHHbIX ce-
Teu TenedoHuu, TB n nepepayv AaHHbIX.
Hanpumep, poaovsewasca xkak nepepadqa
OaHHbIX (Tenerpadwuna) oTpacne CBA3M
CHOBa BEpPHYNach K Nepefa4e OaHHbIX B
cetax NGN. [lepBbiMKM 3TO NOHANKW
nocraswmky obopynoBaHus, u cerogHs
PbIHOK 3anoNHEeH CambiMKW pasHbiMU
NPpeanoXeHnaMmmM KOHBEPTreHTHbIX pe-
weHWi. Bpsia nu kTO 3aaymMbiBaeTcs o

KOHBEpPreHuuu, pasrosapueas no Mo-
6unsHoMmy TenedoHy, KoTopei paboTta-
eT cpa3dy B aByx cetax: GSM-900 w
GSM-1800. Mnu, Kk Nnpumepy, NONbL3YsCb
dial-up goctynom B WMHTepHeT no abo-
HEHTCKON TenedOHHOW nNUHUK. KcTatw,
Tak HasbiBaemasds WHTEeNNeKTyanbHas
ceTb (IN) — aTo ToXe NpoAayxkT KOHBEp-
reHumMn BHYTpU TenedoHHbIX CETeNn.
WTak, KOHBEPreHLUWA NEXUT B NIOCKO-
cTn 06beanHEHUs CeTeBON MHPPACTPYK-
TYPbi, MHPOPMALMOHHBLIX TEXHONOIMIA 1
meauauHaycTpun. OQHako KOHBEPreHT-
HBIA NPOLECC BOBCE HE O3Ha4Yaer mexa-
HWYECKOr0 COEOMHEHUA YKa3aHHLIX
BWOOB AEATENBHOCTU — BCE OHW B Npo-
Llecce 3BONKLUWMOHHOIO pasBUTUA UCNbi-
ThIBAIOT B3auMHOEe BAuAHWE, npuobpe-
Tas HOBbIE NOJYAC HEeOoXWAaHHbIe
kayecTsa. M03TOMY KOHBEpreHuus cTpe-
MWTENBHO MeHAeT naHawadT pbiHKa
MHPOKOMMYHUKALMIA, HA NepeceveHuu
TENEKOMMYHWKALMOHHbBIX M MH(MOKOMMY-
HUKAUWMOHHLIX ChEP POXOATCA HOBbLIE
TEXHONOrMYECKME NOAXOALI W YCIyru,
eavHas wWHopmauvoHHas cpega M,
pa3yMeeTcH, CYWeCTBEeHHas 3IKOHOMWA
ceTeBbIX pecypcoB. W cerogHs coeep-
LWEHHO MOHATHO, 4TO KOHBEPreHuws B
WWPOKOM CMbICNe 3TOoro cnoea Gypert



MarucTpanbHbeiM BEKTOPOM pasBUTUA
pbiHKa CBS3W BO BCel 0603puMoii nepc-
NexKTuee.

MNpaepa, paHee KOHBEpPreHuws BOC-
npUHUManack CKOpee kak WHTerpaums
pas3nuyHbIX BUOOB YCNYr CBA3M, U cerog-
HA TEM Xe CambiM "rpeliat” KomMnaHuu-
OnepaTopbl, PEeKNaMupylolwue Uensie
NakKeTb CBOWUX YCNyr, MHOTME U3 KOTOPLIX
[OCTaBNAOTCH OTHIOAL HE B EAMHOM Tex-
HONOrMYeCKOM npoLecce.

MpumennTENEHO K BU3Hecy KoHBep-
reHums O3Hauyaet obvenuHeHue
HECKONbKWMX CBOWCTB B OQHOM NpeamMeTe
Win YCTpoWCcTBE AN  AanbHeuwero
MCNONbL30BaHMA 3TOr0 YCTPOWCTBa B
pasnuyHbix uenax. Takmm obpasom,
NORBMEHWE MakKeToB ycnyr tuna triple
play (ronoc + gaHHole + BMOEO0) MOXHO
CHUTaTh NWLLEL NPONOroM K "HacToAWwen”
KOHBEPreHuun TEexXHONOruin, cetei wn
ycnyr cea3u. Ho Beas u ynobHas onnara
pasHBIX YCNyr C eOvHOro cyeta — 3T10
TOXE KOHBEPreHuwWs, KoTopas 3axsBaTtbl-
BAaeT CWUCTEMbI ABTOMaTW3WPOBaHHbLIX
pacuetos (6unnuira).

B yacTHocTH, kak coobwaeT Telecom
Asia, B Hactosuwee Bpema Kutaih pac-
CcMaTpyBaeT BO3MOXHOCTb OCYLLECTBNE-
HUA NnaHa 06beAUHEHUA TENEKOMMYHU-
KauMOHHBIX ceTeld, MHTepHeT u kabens-
HblX NWHWA CBA3W B macwrtabe Bcewn
cTpaHel. Moppaspenenvs MuuucTep-
cTBa MHDOPMALIMOHHOW NPOMBILLAIEHHO-
ctv Kuras 6ynyt paGoraTe COBMECTHO
CO BCEMW 3aNHTEpPECOBaHHbIMM MWHW-
cTepcTBamu W BenomMcTBamu, 4TO6bI
YCKOPUTE pa3paboTky MHCTPYKLMIA OTHO-
CUTENLHO BHEOPEHWS TakKOro nnada.
MWHUCTEPCTBO ONTUMM3KMPYET HauWo-
HansHYI0 WHMPACTPYKTYPY TENEeKOMMY-
HUKAUWOHHEIX CETEW B paMKax peanusa-
UMK NATUNETHENO NNaHa No YNyHeHWIo
KOHBEPreHTHbIX ceter Kutas. YMeHb-
weHune W3bbiTo4HOW WHGPaACTPYKTYPbI
CeTei No3BONUT CIKOHOMUTE 25,8 mnpa
nonnapos. Kpome TOro, OXWOaeTcs, 4To
[oxon oT 06beaMHEHHLIX CeTeld u pas-
BEPHYTOro Ha HUx BU3Heca passnevyeHui
pocturier 15,5 mnpo  ponnapoe B
2008 r. Mo cnoBam NPaBUTENLCTBEHHbLIX
YWHOBHWKOB, OHW CTPEMATCA OOCTUHYb
cbanaHCUMpPOBaHHOrO passUTUS BCEX
Tpex HanpaeneHWn TenekoMMYyHUKaUWn
(nepepava panHsbix, UHTEpHET K Kabens-
HbIE CETW) U B CKOPOM BPEMEHMW BbiMy-
CTAT COOTBETCTBYIOWME WMHCTPYKUMM W
npaswuna.

B obwem, onsa Bcex, KTo CTOUT B CTO-
pOHE ©OT Mpouecca KOHBEPreHuuu,
HacTynaioT TPYAHbIe BpEMeHa.

CreneHu KOHBEpPreHuMn

Mpouecc KOHBEPreHuMn wAeT no
HECKONbKUM HanpasneHusm. Bo-nep-
BbiX, 3TO KOHBEPreHUWA CEeTER 1 CmeHa
WX apxuTexkTypbi. Bo-BTOpbiX, KOHBEp-
reHuvs TepMUHaneHoro obopynoBaHus.
B-TpeTbux, KOHBEpreHuMs pasHoobpas-
HBIX NpUNOXEeHWA. Ha camom pene npu-
NIOXEHWA — 3TO W eCcTk TOT CepBuC, 3a
KOTOpbLIA aboHeHT nnatut geHern. B
cetax NGN aBoHeHTsl MOryt obmeHw-
BaTbCA WMHTErPUPOBAHHBIMW NPUNOXe-
HUSMW, MPUYEM B TepMuHane aboHeHTa
6yner ocywecTenaTLCs BuIGOp nyyliero
Metoaa npuvema/nepepaqyv uHdopma-
UMK C y4eToM nepcoHansHoro npoduna

aboneHTa (HaGop ero NW4YHLIX YCnyr),
3aWwmTel, GUnnuMHra v np. MHeiMmM cnoea-
MW, B 3aBUCUMOCTM OT XXENaHus Unum BO3-
MOXHOCTK aboHeHTa coobluieHne MoxeT
6biITe NpeacrasneHo B Buge ¢akca,
e-mail unu TekcTa Ha 3kpaHe MoBunsHOo-
ro cmaptdoHa.

Mpouecc KOHBEPreHUWMW WMEET He-
CKONbKO CTeneHel "norpyxedus” B 6U3-
HEC KOMNaHuKu-onepartopa. Tak 4To 3a
OCBOEHWE KOHBEPreHTHOro npouecca
ONepaTropoB MOXHO Harpaxpatb, K Nnpu-
Mepy, opaeHamu "KOHBEpreHuum
TPETLENA CTENEHW".

Y nogHOXbS NUPaMuabl HAXoAUTCH TO,
4YTO NPaKTMHECKM HWKAK HE 3aTparneBaer
ceTteByilo WHPACTPYKTypy, HO 4acTto
MMEET NPMHUMNUANLHOE 3HaqYeHue AN\
aboHeHTa. ITO KOHBEPreHUMA Ha yPOBHE
MapKETUHIa W NMpoaax, BKKOHAS WM YXe
YI'IOMHHaBLLIyIOCFI BhbilUE KOHBEPreHuuo Ha
ypoBHE GUNIMHra, NOCKONLKY NoNy4ars W
onnayneartk BCE YCNyri B nakere yno6Ho.
K Tomy xe aboHeHTy no Gonbluer HacTu
BCE pasHO, C NOMOLULIO KaKOW MMEHHO
TEXHONIOTMKA UMW CETU OOCTABNAETCA EMY
ycnyra CBR3W. A BOT COOTHOLIEHWEe
ueHa/ycnyra u yno6CTBO Nonb308aHus,
KOTOpLIE BO MHOrOM W ONpegensior
noTpebUTENLCKYID LEeHHOCTL npenocra-
BAISEMOr0 CEpBWCAa, €ero WHTepecyloT
BCEraa.

Cnenytouwian cteneHb KOHBEPreHumMm —
BHYTpUCeTeBas. [JeicTBuTensHo, eavHan
MynsTUCcepBucHas cete (NGN) cywe-
CTBEHHO ynpowaer macltabupoeaHue
BCEX BWOOE CEPBMCA M CHWXaeT onepa-
LMOHHBIE pacxoast ("KOpMUTL” U nopaep-
XwBaTb OOQHY CETb NpoWwe, 4em cpasy
Heckonoko). Bnpoyem, HOBas ceTb
noTpebyeT W HOBbIX WHBECTULMIA, 3aTO
nocraswmkn 060pynoBaHna MOryT nNpea.-
NOXWUTH ONEPaTopPy KOHLIENLUMIC "NNaBHOM
MUrpaumMmn” U3 CyllecTBylowed y Hero
uHpacTpyktypel B NGN. Pasymeertcs,
onepartop OOMKEeH XOpowo npeacTta-
BNATL cebe MaclTabbl U KOHEYHYIO LEHY
TakoW MUrpauvm, He roeops yxe ob abo-
HEHTax.

Beicluas creneHbs KOHBEPreHuun —
MEXCETEBas, KOraa CTaHOBATCA BO3MOX-
HbIMW YCNyrv, KOTOpPbIE ele Buyepa
HEeB03MOXHO 6bino cebe npencraBWUTb.
Oco6eHHO MHTEPECHBIMUW BEIMMAANAT YCNy-
ru FMC (Fixed-Mobile Convergence),
koraa aboHeHT He3aMeTHO W ONATh Xe
3KOHOMUWYHO MEepexoouT mexady GuKcu-
POBaHHbLIMW CETAMU (B NEPBYIO 04Yepens,
6ecnpoBoAHBIMM) U CETAMW NOABUXHOM
CBA3W, NPWUYEM pasHbiX CTaHpapToB. A
CEeTW, B CBOIO OYepeab, AEMOHCTPUPYIOT
TaK HasuiBaemylo "GecLiOBHYIO MOBWNb-
HOCTE" Ha 6ase AOCTUXEHWIA "conyT-
CTBYIOLEN0" Npouecca — KOHBEPTreHLWr
Ha ypoBHe TepMmuHanoe. Ha camom pene
onepatopsbl GUKCMPOBaHHON M MOBWUNL-
HOIA CBA3KW HE SABNSIOTCA TAKMMW YX Oafb-
HUMKU poacTBeHHukamu. KoHuentyans-
HbIE OT/IMYMA MOXHO 3aMETWUTL NULlbL B
cpencTeax [oCTyna, WCNONbL3yembiX Ha
"nocneaseil mune”, na B ¢yHkuMm han-
dover, ¢ nomoLbi0 KOTOpoK GecnpoBoa-
Has CBA3b NOAOEpPXWBAETCH NpW nepe-
meleHun aboHeHTa M3 COTbl B COTY.
MMeHHO nocnegHee kayecTso genaet
6ecnpoBOOHYIO CETh BHICOKOMOGWUNBHON.
Bnpoyem, nocneaHve pa3pabotku B obna-
cTh GecnposoaHOro LMPOKONONOCHOrO
noctyna (BLUA) yxe oBnagenu dyHKumen

handover (MoBuneHbIn WIMAX), noatomy
BCE CMEWanocs B WHOOKOMMYHW-
KauMoHHOM mupe. lNpaspa, ana nony-
4YEeHWA NONHOW KOHBEPreHUMW Ha 3TOoW
ctagum HeobBxogmmo, 4T06B Cyle-
CTRylOWME CeTU MOBUNLHOW CBA3KM Non-
HOCTbIO nepeLwnun Ha IP. Begs moBune-
Hule ceTn 2G u 3G He mmeloT Ha3oBoii
IP-ceTn.

FMC Haxogutcs B CaMOM Hauane
CBOEro NyTW, 04Hako, K NpUMepy, ycnyri
IP-TenedoHmmn 4epes cetu Wi-Fi cranm
peanbHOCTEI0 NO Mepe 3anofHEeHWUs
pbiHKA TepmuHansHoro oBopynoBaHus
COOTBETCTBYIOLWMMU cMapTdoHamu. Hy a
MOBUNbHLIE TEnedOoHs C NoOJAEPXKOR
Wi-Fi Ha pblHKe yXe NPUCYTCTBYIOT, U WX
Npoaaxu PacTyT YrpoXalowWWMMK TeMna-
mu (Ha 100 % B rop). [lercTeyeT Takxe u
Wi-Fi poymunr. Moatomy B camoe Gnu-
xallee BpeMa OnepaTopsl CMOryT nNpea-
NOXWTb IKOHOMUYECKW BeIrogHoe obeny-
XKUBaHWE NOOBWXHbLIX KNMEHTOB, afantun-
POBaHHOE K MECTOHaXOXOEHWIO abOHEH-
Ta. B aetomoBune — naket OT OQHOW
CETH, Aoma unu B obuce — Naker ot apy-
rovi (Ho Begb v Tapudbl Tam ByoyT Kak B
duKcHpoBaHHOK cetu). Kakue wmoryrt
6biTe NocnencTeua? Ecnu yyecTs, 4TO B
ropogax Gonbwe 70 % pasroBOpoB No
MOGUAEHBIM TenedoHam NPoOUCXOAUT U3
noma wnu 13 oduca, y "npo3esaslumx”
3TY BO3MOXHOCTH ONEpaTopoB MOryT
YBECTU 3HAYWUTENLHYK YaCTb MOTEHLM-
ansHOW knneHTckoin 6aasl. Hy a y mobune-
HbIX ONEepaToposB MOryT "yBECTU" 3Ha4M-
TENLHYKD aono Tpadgwka. lNpaspa, OHW
noKa He BUOAT 3TOW Yrpo3bi.

JeicteutensHo, FMC pnaetr Bo3amox-
HOCTbL Oneparopam M CEpPBUC-NpoBanae-
pam NpeanoXuTk YCNyru, CEeroAHALIHAR
peanuzauuvs KOTOPbIX OTAENsHBIM Onepa-
TOPOM (PUKCMPOBAHHOW MM MOBUNLHOK
CBA3W BeCbma 3aTpyaHuTensHa npu
CYLECTBYIOWER TexHU4eckon Oase M
UMEIDLWMXCH NMueHsuax. 3ato B Gyay-
Wem oneparopsl ceteid pukCcMpoBaHHOR
cBA3n Gonbwe He ByayT "npuBA3aHsl” K
CBOMM NPOBOAHLIM/KabensHeIM MHppa-
CTPYKTYpam, a onepaTtopsl MOBWUNLHOW
CBA3W CMOryT NPEaNOXUTL "KOHYIOWMM”
aboHeHTaM BOBpEmMSA "NepexiouMTbLCa”
Ha Donee CKOpPOCTHblie KaHans Becnpo-
BOAHOrO LUMPOKONONOCHOrO goctyna. K
npuMMepy, BMECTO KOMMYTUpyemoii abo-
HEHTCKOW NUHUKW KNWEeHTY npepocTasns-
€TCH NOCTOAHHLIA LUMPOKONONOCHKIR
IP-kaHan.

Bnaropaps npoueccy KOHBEpreHuMn
4acTb roNOCOBOro Tpadyvka yxe cpaBHu-
TENbHO AaBHO WAET MUMO "TPagWLMOH-
HeIX" onepatopoB. OnpeneneHHyl 3Ko-
HOMMWYECKYIO yrpo3y BupaT w B IP-tene-
$OHUN, M POACTBEHHOM €1 CepBUCe TUNa
Skype. MNoaobHeIx cepBUCOB CTAHOBUTCA
Bce Gonbiie. YcnoeHo GecnnartHole, OHK,
€CTECTBEHHO, WCNONb3YIOT CYLIEeCcTBYio-
LUMe KaHanbi CBA3WM, HO OCHOBHOE pas-
ApaxeHWe Bbi3bIBAET WCNONL30BaHWE
Yyyxux certeir pocrtyna. lNoatomy Ha
noaoBHBIe YCnyrv NOpolo Aaxe BBOAATCA
3anpeTuTensHbLIe CaHkumK. B YyacTHoCTH,
8 Omane, OA3, Kutae cepeuc Skype
3abnokupoeaH, a B Kocra-Puke u koe-
rae euwe cobupaloTcs 3To caenars.

B ofwem, KOHBEpPreHuns — BeCbMa
WHTEPECHBLIA W  CNOXHBIA NPOUECC,
NO3BONSIOWMIA HE NPOCTO NONY4YUTH BCE
ycnyru B ogHom (a To u mobom) mecre, a
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"PAONO" — O CBA3M
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nony4ats UX B ONTUMansHOM pexume. U
370 MNPUHUMNWANBLHO BaXHO, NOCKONbLKY
KaK TONbKO OHWM CTaHYT 3KOHOMWYECKMK
BbirOOHBIMW KaK ON08 onepaTtopos, Tak U
Ana aboHeHTOB, AMHaMKKa npouecca
CTaHeT CTPEMUTENBHOW.

MoTtueauus

TeopeTuyeckn COBPEMEHHLIE TEXHO-
norvM NO3BONAKT cdopmMupoBaTth Nio-
Byi0 ycnyry CBA3m — nullib Bbi MapkeTo-
NOrv ONpegenvnu, 4T0 oHa MOXeT Npu-
HEeCTU AeHbM.

C TOYKM 3pEHUA AUANEKTUKK Pa3BUTUSA
WH()OKOMMYHUKALIMOHHOIO cepeuca
nocnegHWin npowen 4eTtelpe CcrTaguu:
"COBAMHM MEeHA”, "OpraHmayin MeHs’,
"pa3enekn meHs" 1 "ynyqm meHa" (1. e.
chOPMUPYA HYXKHBIA NUYHO MHE Npod Uk
ofcnyXuBaHua), U KOHBEPreHums — 310
NMWbL afekBaTHblA TEXHONOrn4yeckui
OTBET Ha COBPEMEHHBLIW "AUKTaT" NOfb-
30BaTens.

WMHuumMaTopamMuM KOHBEpPreHuuu Mo-
6UneHON U GUKCMPOBAHHOW CBA3M 4acTo
BLICTYNAIOT MOBWNLHLIE Onepartopsl. Bo
BCAKOM Cny4ae, MMEHHO OHW CTanu roso-
pPWTL 06 3TOM NEPBLIMUW, OCYEBUAHO, NOTO-
MY, 4TO, BO-NEPBLIX, MMEKT COOTBET-
cTeylowee "MobunbHoe MellwneHwe”, a
BO-BTOPLIX, CPABHUTENLHO O3BHO Npeg-
naraipT YyCnyru MHTENNEeKTyansHon Cetu,
Cnyxauien nepebiM WaroM K kakoin-nubo
KOHBEPreHumMn. B yactHOCTW, korpa-to
cylwecreosaHue 6onbLIOro Yucna pasob-
WeHHbIX MoBunbHbIX ceTei Ha ¢oHe
obLwei TeHAEHUMM CTpaH K 3KOHOMMWYe-
CKOW wHTerpauwu nortpeboeano co3ga-
HWA edMHOoro craHpapra, cnocobHoro
obecneuynts aboHeHTam cesobopy nepe-
MELLEeHMsA W CoxpaHeHue oBcnyxusaHus
B noboi cetu BHE 33aBMCMMOCTM OT
MECTa €e pa3BepTeiBaHWA. Tak nosBu-
NUCE CTaHgapTtel coToBoil cBR3v NMT,
GSM, cdma2000. ipyroe paeno, 4To, kak
CBWOETENLCTBYIOT NPUBEAEHHLIE BhILLE
NpUMeEpLl, OT KOHBEPreHUWW Te Xe
cambie MOBMNbHLIE OMEpaTopsl MOryT W
nocTtpagate. Kakosa xe MoTUBauus one-
paTtopoB K BBEOEHWIO KOHBEPrEeHTHBIX
yenyr?

MNpexne Bcero, 3to ob6beauHeHue
npegnaraemsix ycnyr, KOTOpbie UCMofib-
3YI0T 0AHW (OAMHAKOBHIE) GYHKUMKU W
nHdpacTpykTypy. Kpome Toro, noteHum-
anbHoe npepoctaBneHne 6Gonbwero
KONM4ecTBa ycnyr W, cnefoBaTenbHo,
oxupnaHve 6onswero obvema npopax. K
TOMY Xe Yy OnepaTtopoB BCErga ecTb
CTpeMNeHWe O0KasbiBaTb YHWKaNbHbIe
WHHOBAUWOHHBLIE YCNYr¥, UMETL OTNINYM-
TENLHOE Ka4eCcTBO, KOTOPOEe MOXET DbiTh
MCNONb30BaHO B KOHKYPEHTHoW Gopkbe
(310 peiHOYHas HUwa ana FMC). U ewe
eCTb BO3MOXHOCTL COKpaLleHWs 3arpar
3a C4eT yNpoweHns B3aMMoaencTBms Co
cneunanManpoBaHHbIMK NOCTaBLUKaM1
YCNyr, KOHTEHTa U T. N.

A 410 %e npwuenekaetr aboHeHTOB?
Mpexge Bcero, Kak OTMEYANOCH BHILLIE,
ob6beanHEHWE NONyYaemblX YCNyr, KOTO-
pble MCNOonNb3yIoT OAHW (OAWHAKOBbLIE)
GYHKUMM M MHODPacTpykTypy. Bnpouem,
aboHeHTY Heaocyr WHTepecoBaThbCH
ceTeBbIMKU TOHKOCTAMM — emy Gonee
BaXHO W yaoOHO nonyyats BCE YCNyru Ha
ooHOM TepmuHane. WM onnaumeate wux

"OAHUM Maxom”. 30ecb OXMAAETCA KO-
HOMMWSA OT MCNOMNL30BAHWA €0WHOMO LEeH-
Tpa pac4eToOB 33 OKa3biBAEMbIE YCNyru,
YTO BLIPAXAEeTCA B 3KOHOMWUW BPEMEHW
Ha ocyuwecTeneHve nnartexein. Ewe
cepaue aboHeHTa “rpeer” oxupgaemas
3KOHOMUA OT o6beauHeHws ycnyr "Bce-
B-0AHOM", HO Ha TO AOMXHO ObITh Xena-
HWe nocTtaswwka ycnyr. Hy W, KoHe4Ho,
cpeny abOHEHTOB BCTPEYAIOTCA MHOWEBM-
OYYMbl, KOTOpbIE CTPEMATCA NONy4YaTb
BCE WHHOBALUMWOHHLIE YCyru cpaay, Aabsbl
COOTBETCTBOBaTL o06Wer TeHAeHUun
pa3suTus obwecTea, Hayku, 3KOHOMMWKW.
OHM NMOCTOSIHHO MEHRIOT TEPMWHANLI,
TapudHeie NnaHdsl, MEeNoauW 3BOHKOB, a
3a YyXOM Yy HWUX TOpYMT apantep "blueto-
oth”. Cornacutecb, Kaxgblii Takoi
"kmbBopr" — HacTosWaa Haxogka ans
nmoboro oneparopa.

BaxHaa petanb

Kak Ha npaktuke obecneuuts abo-
HEHTY CEPBWUC OT Pa3Hbix NOCTABLUWKOB?
Kak kOHTpOnupoBaTs Ka4yecTBO 3TOro
cepeBuca? Kak ero onnaymsath? Bece ato
He nonyyntcs camo coboi, Nnoatomy B
cetu NGN gonxHO 6bi10 NOABUTHLCA
COOTBETCTBYIOWEe ycTpoicTteo. B
2002 r. Geina NpennoxeHa KOHUENuUWs
IMS (IP Multimedia Subsystem) ans
MOBUNBHLIX CETEW, pa3BuBalowan naetw
WHTENNeKTyanoHbix cetell ans NGN.
BaxHbim oTnudvem nnatdopmul IMS ot
APYrux cepBucHbiXx nnardopm 6bino
Hanuyue wupokoro Habopa ncnonssye-
MbIX Ha ceTsax uHTepdeiicoe (Parlay,
CAMEL, INAP), koHTpOnnepa meawva-
wnosa (MGC, Media Gateway
Controller) n 6a3wl gaHHbix abOHEHTOB
(HSS, Home Subscriber Server), B KOTO-
POW XPaHATCA TAKXE W CBEAEHWA O Tep-
MuHansHoM obopynoBaHuy abGoHeHTa.
3a cuet atoro ycnyru IMS agantupyior-
CA AN KOHKPETHOro TepMuHana BHe
3aBUCUMOCTU OT TUNA CETU W opraHusa-
UMW POYMWHTA YCNyr.

3arem nosBunca npoekt TISPAN
(Telecommunications and Internet conver-
ged Services and Protocols for Advanced
Networking), opveHTUpYIOLLMIA apxuTek-
Typy IMS Ha ¢MKCUMpOBaHHLiE CETH, a
TakxKe Ha KOHBEPreHUMIo GUKCUPOBaHHBIX
1 moBunbHbIX ceteit FMC.

B uenom IMS npegHasHadeHa gns npe-
nocTtaeneHus pasHoobpasHuix IP-npuno-
XeHu nosciogy v B ninboe Bpems. B pam-
kax IMS neACTBYIOT MHOXECTBO CEpPBEPOB
NPUAOXEHWIA, NPefocTaBnAWMX Kak
06biyHbIe TenedOHHbLIE YCNyrv, Tak WM
HOBbie cepBucsl (06MEH MIHOBEHHBLIMMW
cooBLUEHUAMU B PeXMME "KaXabii C Kax-
ObiM”, nNepegadYa nNoOTOKOBOro BUOEO,
obMmeH MyNETUMEOWMAHBIMK COOBLLEHUA-
MUUT A.).

Motpebutenio nepexoa Ha IMS cynut
NnepcoHanu3npoBaHHbIE YCNYrK, OCHO-
BaHHLIE HA ronoce, TekcTe, rpaguke u
Buaeo B nioboit komBuHaumm, nosene-
HWe HOBBIX YCNyr, a Takxe o6beanHeHue
W COBEPLUEHCTBOBAHWE CYLLECTBYIOLLMX
cepeucoe. [pn atom IMS oTtkpbiBaer
nopory ycnyram Push-to-Talk (nony-
OynnekcHaa CcBA3b, Korga TenedoH
UCNONL3YETCH Kak "YOKW-TOKU™) C dyHK-
uMei onpeneneHns NPUCYTCTBUA Bbi3bi-
Baemoro aboHeHTa, TexHonoruu UMA
(Unlicensed Mobile Access), PhotoTalk

(¢oto-pazroeopy), Instant messaging,
MultiChat, a Takke ycnyram nepepayv
MIHOBEHHBIX FOMI0COBbLIX COOBLUEeHW C
aHUMaUWen, NPUNOXEHWAM Tuna
Whiteboard (noasonsiot asym unu 6onee
aboHeHTaM COBMECTHO pefakTupoBaTb
PUCYHKM U OOKYMEHTHI B DEXVME pearnb-
HOIMO BPEMEHM), PELUEHWUAM A8 OpraHn-
3auuKM MHOTONONbL30BATENLCKMX BUAEO-
WUrp ¢ NoAnepxkon mobuneHbix Tenedo-
HoB, PDA 1 06bi4HLIX HAacTonbHbIX MK ©
MHOroe apyroe.

YcraHaeBnueas kaxgoe coefuHeHue,
IMS cnegut, ytobel nonb3oBarensm
6o ofecneYyeHo COOTBETCTBYLUlEe
kauectBo obcnyxuBaHua. MoCKonbKy B
obuieM BUOE KOHTEHT MOXET UMETb He
TONBKO pa3Hblil 06bEM, HO U COOEpPXK-
MOE C BeCbMa pasnuyHoi noTpebutens-
CKoW ueHHocTelo, |IMS nossonser
ucnone30BaTts B cucteMme BunnuHra
6onee addekTuBHbie GU3HEC-MOOEenm,
KOTOpLIE OOCTYMHBI Kak oneparopam,
Tak v nons3osartensam. U ewe 8 IMS npu-
MEHEH HOBbI NOAxon K npegocTaene-
HUIO yCnyr, NO3BONAKLWMIA OnepaTtopy
BHEAPATL YCNyrv, CO3AaHHbIE CTOPOH-
HUMK pa3paboTyrkaMu, He UMeoLUMK
OTHOLWEHWE K NOCTaBWMWKaM [aHHOro
obopynoeaHus (paHee 3to 6bino Ha-
CTOALWMM "KaMmHemM npeTkHosenus”). Ho
peanu3oBaTs 3TO Ha NpPakTWKe BCe
paBHO He NpocTo, MB0 TYT yXe NOAKN-
YyaeTcs NoONUTHKa.

JKcnaHcus

B mMupe CylwecTBYlOT MHOXECTBO
BapuaHTor npoekToB ana FMC. K npume-
py, Napy net Ha3ag Siemens oGecne4unn
nns France Telecom nepeuiid FMC 3Boxok
Ha Gase IMS. HaumMoHaneHbI Onepartop
$HUKCUPOBAHHOW  CBRA3W lepmaHumn
T-Com, Bxopswmid B xonauHr Deutsche
Telekom, 3anyctwn HOBbLIW CcepBUC
Switch&Profit, cyTe koTOpoOro 3sakniouva-
eTCcsl B BO3BpaLleHun B cetb T-Com 3BoH-
KOB, NOCTYNAaIOWMX U3 Hee Ha MOBUNbHLIe
TenedoHsl aGOHEHTOB (ONepaTop MOXeT
6eiTe ntobeim). Mons3oBatens MoOxeT
3a4artb ANA nepeagpecauvy Aga Home-
pa — OCHOBHOWN 1 "NapTHepckuit” (K npu-
Mepy, AOMalIHWIA U paboywia). AnsA ynpo-
LWEeHWs! NpoLeaypb perucTpauvn onepa-
TOp NpepnaraeT Nonb30BaThCHA Cneuw-
anbHLIM annaparoM, COCTORLMM U3 A0Ka
ons cotoBoi Tpybku u obBbiHOro Tene-
doHa, NoACOEAVHAEMOro K NPOBOAHOM
nvHMK. B npownom roay British Telecom
OTKpbiN HOBbIA FMC-cepBuc nop, Ha3ea-
Huem BT Fusion, agpecoBaHHbi 4acT-
HbIM NONL30BaTENAM W Bhagensuam
Maneix/aomawHmx opucos. N atn npu-
MEpbI MHOXaTCH.

Kcratn, Ha camom pene "KoHBepreH-
THLIE 3apayw” OoTpacny CBA3W ropasno
wupe, Yem MOXET NoKasaTekCA Ha nep-
BbliA B3rnsa. Beas oHWM npmaBaHbl obec-
NEeYUTb BLIXOL HA CMEXHble pPbIHKW,
4yTo6bl YBENWYWUTE FTEHEPUPYEMLIE [0XO0-
Abl. UMeHHo Bnarogaps HOBLIM ycnyram
NWHWW FreHepauvmn JOX0[0B, NPOCTUPAID-
WKecs 0T NOCTABLMKA yCnyr A0 aboHeH-
Ta, Bonee "kOMQOPTHO" BLIXOAAT B
chepy mMegvuuHel, obpa3osBaHuA, TOp-
roenu, 6aHkuHra u np., 47066 NnepexHa-
npaeuTs OTTy4a 4YacTb (GUHaHCOBLIX
notokoe. Ecnn, KoHe4yHo, WX Bnagensubl
HEe NPOTHB. o]



HoBble NnpubGopbl KOHTPpON®A
Ka4YeCTBa 3NNIEeKTPO3HEepruu

[POMOMKAA O3HAKOMIIEHWE C HOBLIMI NPW-
BHopamu KOHTPONA Nokasarenei kavectsa
anekTpoaxHeprvm (MK3) pervctpatopamu-aHa-
nuaaropamn AK3-823/-824, uenecoobpasHo
noppobHee OCTaHOBUTBCH Ha Hawbonee
WHTEPECHBIX QYHKLMOHANBHLIX PEXUMAEX ¢
ocobenHocTsx. [naBHas ocobeHHOCTL CTap-
weit Mmogenu B cepun AK3-824 — BO3MOX-
HOCTb [ETEKTUPOBAHWS KPaTKOBPEMEHHBIX
UMNYNLCOB Hanpsbkenns (voltage spikes).
MNpubBop aHanu3vpyeT Bce BO3MOXHLIE
cobuiTuA, CBA3aHHLIE C (asHbIM Hanpsbke-
HWEM, YOOBNETEOPAIOLLME CNEOYIOLLMM KpU-
TEPWUSM W YCNOBUAM:
— OLICTPOE W3MEHEHWE KPYTU3HBI Ha-
pacTaHva Hanpsbkerws (Bonblue 3a0aHHOI);
— TMpeBbILEHWME NOpora, 3ajaHHoro
rMonL30BaTENEM.

MakcumansHoe 4MCno 3anuchiBaeMbIX
cobuiTuiA 33 NONOBKMHY NMEPWOLA CETEBOrO
HanpsxeHus — 4. MakcumanocHoe ofee
YUCNO PerucTpupyemMeix cobeiTwii — [0
20000. [n9 noAcHEHWS BO3MOXHOCTEN aHa-
n13a NpUBEOEH NPUMED UMMYNLCa Hanps-
*eHus (pmc. 1).

Mpubop HENpepLIBHO NPOBEPAET W Npe-
o6pasyeT ¢ NomMoLL0 AByx 16-6utHex ALIM
HanpsXeHWe CuUrHana OAHOBPEMEHHO Mo
ABYM BHYTPEHHMM NapannensHbM TpakTam
C Pa3NU4HON YACTOTOM AMCKPETU3ALMK:

¢ menneHHo (SLOW) — 256 swibopok 3a
nepyvog CETEBOr0 HANPSXXEHUS;

¢ Buictpo (FAST) — vacTota guckpeTun-
saumn 200 kI'y.

MNpy BO3HWKHOBEHUM HA BXOQE COOLITMA
npubop aBTOMAaTUHECKW MPOBEPRET €ro Ha

COOTBETCTEBME OAHOMY U3 CNEAYIOLLMX YCIO0-
BUIA:

¢ dV/dt —» 100B/5mkc FAST (vwHTepean
pervctpaumm 160 Mkc);

+ dV/dt —» 100B/78mxkc SLOW (mHTep-
Ban peructpauum 2,5 mc).

MNMonoxuteneHelil 1M OTPULATENBHBLIN
eulbGpock HanpsbkeHua (DELTA+ u DELTA-)
ONpPenensioTes, ecny aMnaMTyaa UMnynsca
NPEBLILLAET NPefeNsHLIE 3HAYeHWs, 3a0aH-
Hble nonb3oBarenem. Mo okoHYaHUW 3anucu
Ha aucnnee npwbopa otobpaxaertcs obwee
YMCNO 3aperncTPUPOBaHHBIX CODLITUIA.

CyYLWECTBEHHEIM OTANHMEM CEPUM NPWEO-
pos AK3-82x 0T aHan13aTopos NpeapiayLen
cepun AK3-9032, AKS-2020 senaeTcs Hanu-
yMe peXuMa pervcTpaumu OGPOCKOB ToKa
(inrush current). HoBuHkK crnocobHb B peans-
HOM BpPEMEHM JETEKTVPOBATL Ha ANIUTENLHOM
BPEMEHHOM nHTEpBane CobbITUS, CBA3aHHBIE
¢ Gpockamu TOKa, 0BbINHO NPOABNAIOLLMECH B
BUAOE MYCKOBLIX TOKOB 3nekTpoobopynosa-
HWA, ABUraTenei 1 NPUBOLOE.
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370 nossonsieT B MECTe MPUCoSMHEHUS
XAPAKTEPWUCTARH NAPAMETPEI SHAYEHWA e s ”“""Bb':m:”' "ap‘;m”e%‘;"
Owanaszon ot 0,1 BT go 9,999 MBT (3aBucut oT Tuna SYIEE PENVIEL | COCTOR e BRI,
WM3MEPEHWE MOLHOCTU MEIMODOHMA TOKOBBIX KNBILIGH) a TaKxke oTCneamTs U CUHXPOHHO PErMCTPUPO-
AKTUBHOW, PEAKTUBHOM, TS BaTk OMHAMUKY BbIOPOCOB A0 YCTAHOBMEHMS
NONHOWU (P, Q, S) w3IMEpeHNR H1% + 6 en. c4.) npu cos ¢=0,5 (TOK, HANPSDKEHWE, MOLLHOCTL). TUNUYHLIA BUO,
. 3 OPMB MYCKOBOMO TOKA MOKA3aH Ha puc. 2.
VW3MEPEHVE SHEPTUNA ﬂ;'::;:‘:’:m o e sl OnHaKo GPOCKM TOKA MOrYT GbiTb CBRZAHb! U C
(AKTUBHOW, PEAKTUBHOW) e OPYrTVMKA CUTYaLMAMK: MaHEBPUPOBaHWe Ha-
(Ea, Er) = =5 +(1% + 6 en. cu.) npu cos ¢>0,5 rpy3kamu, NepekioHeHve QUOEpoB 3neKT-
nuan'am;;" ponuTaHus, cpabaTteiBaHve 3alMTHLIX YCT-
N3MEpEHUH A0 485 rapmotmM POWCTB, KOneGanust TOKOB f10 YCTaHOBMBLLE-
TAPMOHWKA Paspewenie 01B01A rocs aHaueHrs u T. A, NpnGop obHapyxwsaet
(HANPAXEHWE W TOK) fo ~— - 1 W pPerncTpypyeT Kak "TyCKOBOW TOK™ BCe
N3MEpPEHNA 5% _5en. c4.) Takue cobbiTWA, a MaKCUMMansHOe 4YMcno

OcHoBHas 3aperncTpuposaHHbix cobuimuii — 1000.

UACTOTA rapmonmKa 42,5..69,0 My Bo Bpems ycTaHOBKM NapameTpoB Herno-
CTBEHHO Mepep, Ha4anom perucTpaumm

TorpewHocTs. +0,2% + 1 en.cy.) cpen It "

B pexume "Peructpaumn 6pockoB TOka

o ﬂ:::z’;:“pa KpTXON EMOREH, T ErEHER NONB30BATENL MOXET UBMEHSITE HACTDONKY
wamepes i 0..10 YCTaHOB/IEHHOr O Mopora, pexuma u uHrep-

n 16 MB; onuuwoHaneHo ao 512 M6 (komnakT- Ba/lon NETEKTposaHnn,

amMATL dnsw) AHanua pesynbTatoB BO3MOXEH TONbKO
Cranaapto. 251 napamerp — Gonee 3 nocne nepepauy ¢anna CoXpaHeHHbIX faH-
MEGSILIER G WHTEPBANIOM YCPEaHEHHS HbIX HA2 KOMMLIOTED C MOMOLLBIO NMporpam-

PervcTpaums 15 MuH. MHOro obecneyeHus.

AaHHbIX [INMTensHOCT ONPEAENAETCA MCXOAR U3 B cootserctBuu ¢ nopyyeHnem Poc-
yucna 3afaHHbIX NnapamMeTpoe u obbema TexperynupoBaxnsa  Ne 120/30'3997 oT
namsTH. 18.07.07 B HacTosILLee BpemMs NPOBOAATCH

OBLUME [JAHHBIE 16 paspsaos, 256 OTCYETOB 3a Nephon ucneitaHua  aHanuaatopoe  AK3-823,
WE AN PaspaaHocTs ALIN qac?riTz, 50 'y AKD-824 nns ueneid yTBepXOEHUS TMNa W
BHECeHus B rcc ee CH.
:::::::mu““ 0...+40 °C, otH. BnaxHocTs <80 % =S p CTp
: o 100...240 B, 50._.60 I nﬂﬂ nOHBIE TEXHUYECcKne Xﬂpﬂn&-
b | opasrapeentby > T | puerke naudopos woxito nanri a
.prist. TaLMY
Kareropws IV ~600 B (®-H), ~1000 B (®-®); m Wm uamﬁmﬁ“?ﬁm —

WcnonHexue MaonAUMA — knacc 2 (4soiHan), 3awuTa ot (495) 777-55-91 1 no e-mail

3arpAsHEHW — KNacc 2.

[daxc: 208 7713

Otaen peknamst ypHana «Paguo»
advert@radio.ru

ren.: 208 9945, ren.
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/Gaxc: 208 7713

208 9945, 1en.
advert@radio.ru
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3anvacTv AnA cOTOBbIX TenedioHoB.
ViamepuTensHoe u nasnsHoe 0bopyaosauve.
WHCTpYMEHTb! ANA PeMOHTA.

Kypcbi 0By4eHna pesoHTy COTOBbIX TenehiHOB,
ONbITHLIE NPENORABAaTEN, NPOXUBAHWE.

Cruare y4eHukam Ha 06opyaoBaH1e 1 3an4acTu.
WWW.SIRIUST.RU

101000, r Mockez yn. MacHuukas gom 14/2, c1p.1, 291

Ten.: (495) 7394359 eauHbit. 956-7819

o -

Ve Smmasrc /M
WWW.YAESU.RU

PAANOCTAHLMM
AHTEHHbI
AKCECCYAPDI

OdmUnansssii npeacrasutent B Poccun

ICS "Cucrembl uHdopmauum u ceaau”™ T/d: (495) 232-2903

101000, r. Mockea, yn. MacHuukas, a. 10, cTp.1

Becepoccuitckuin Korrpece: NMPOMbILLINEHHAR NONUTUKA POCCUNCKOW ®EQEPALIMA

Moa narpoHaTom:
Mpaswrensctea Poce

BCEPOCCUUCKAA (PEAEPANIbHAA)  opranusarops::

NMPOMbLIWWNEHHAA APMAPKA

Mocksa

Bcepoccuitckui
BbICTABOYHbIN LUEHTP
23-26 okTAGpA 2007 ropa

Vi-a MEXXAYHAPOOHAAR BbLICTABKA

MHTEPMATUK

PaguoanekTpoHHbIe KOMMOHEHTbI
Cpeacrsa U cUCTEeMbl CBA3MU

HoBbie TexHonoruu u obopynosaHue
PoboTtorexHunka

BLEFDECHHCKAN

n“peKu" A . IHEES Ml D DU

Ten.: (495) 937-4081
e-mail: itm@miif.ru, miif@miif.ru N\
www.miif.ru

MHHUCTEPCTEO NPOMBILNEHHOCTH W
aHepreTukn Poccuuckon dagepaummn
MUHHUCTEPCTBO 3KOHOMMY op THA
w ToproBnu Poccunckon degepaunm
MuHMCTEPCTEC perMoHanbLHoro

pasBuTHAR Poccumnckoin degepauvn

Mpu npocheccuonanbHoW NoAQepXKe:

MuHucTepcTea oGpassBaHHA W HAYKH
Foccuuckon degepalum

MuxucTepcTea Poccuickon Pepepauumn

no aenam rpaxaaHcKon obopoHsl,
Ype3Bbi4anHbLIM CUTYaLMAM W NUKBWAALMK
MOCNeACTBMH CTHXMHHBIX GeaCcTBUMA

KomuTterta [ocynapcTeenHoi Qymel PO

Mo NPOMBIWMEHHOCTH, CTPOUTENLCTBY

W HAYKOEMKHUM TEXHONOrMAM )
drepeyaNBHONO areHTCTEa NO NPOMBILNEHHOCT
JefjepansHOro areHTCTEa NO

TEXHWHECKOMY uly NWPOLSHWIO U MeTPONOr MK
denapanbHOro areHTCTEa No HayKe W MHHOBaLWAM
MpasuTenscTe Mockebl n MockoBckoW o6nacTi
MockoBckoro [ocygapcTBeHHoOro

YuuBepcuteta um. M.B. llomoHocoea
MoCKOBCKOFO MHCTUTYTa PAAHOTEXHUKM
INEKTPOHUKW W ABTOMATUKK

WHthopMaumMoHHbIA NapTHEP BbICTaBKMU:
Xypxan 'Pagwo”
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ELECTRONICA

SJIEKTPOHHbIX KOMIMNOHEHTOB
U TEXHOJIOTMHECKOIo ObOPYIOBAHUA

15-18 AIIPEJIAN2008
MOCKB EIEPOKYC 3KCHO

www.expoelectronica.ru

OpraHu3aTopbi:

-

Ten.. +7(812)380 6003
+7(812)320 6007

®daxc: +7(812)380 6001

E-mail: electron@primexpo.t

Mpw cogedcTBMM:
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SEI TbUPL*nK

e e Y A YT IS
npoMelilineHHaAa aeBToMarTrulayua

CneumanbHbie AaTYUKU ONA aBTOMaTU3aLuum.
HetexTtopkl meTanna. Cucrema 3000.

aU0»

Cucrema nmeet o4eHb 3PPEKTVBHYIO YyCTaHOBKY
YYBCTBUTENBHOCTU U pearvpyeT Kak Ha getanm
cpenHero pasmepa , T. €. rBO34W, ranku unv
yCTaHOBOYHbIE AETanu, Tak U Ha fgetanu
BonbLworo pasmepa, Takue, Kak 3yobs KoBLUEN

3KCKaBaTopOB, YaCTU MHCTPYMEHTOB Ui
KOXYXOB, KOTOPbI€ MOTyT Bbl3BaTb NOMOMKY
KamHeapobunbHbIX MaLlnH, BUBpaTopoB nnu
MaLLWH M3MENbYEHNSA APEBECUHDI.

en.: 208 9945, ren./jaxc: 208 7713
advert@radio.ru

UTAEN PeKNaMbl KYPHaNa «

Appec: Mockea, Bonokonamckoe wocce, a 1, opuc 606 B
Ten./dakc: + 7 495 9019164
www.sensorlink.ru (ueHbl u cknapg -24 yaca!), e-mail: Si@sensorlink.ru

Cankr-lNMerepbypr: +7 812 3311837, HoBocubupck: +7 383 2276219, TonbaTTH: +7 8482 537594,
MetposaBoack: +7 9217010248, Apocnaens: +7 903 8220712, CaparoB: +7 8452937782,
Axtobe (Kazaxcran): 8 3132530818, HoBoky3Heuk: +7 913 3106806,

KpacHonpck:+7 913 5285431, KpacHopap: +7 861 277 1626, YepHoBuki (YkpauHa): +38 03722 38075

el

OCKA OBBABJIEHUH

Toprosbit aom “bypbii MeaBeAb’”
S, NMTAWOEP PbIHKA PA3BEMOB U 3K

Canxr-MerepGypr C 194 cm;«nﬂmmm%m{mz}m np.Cravex, .qi‘."ren (812} 300-84-44; Carocr-Nerephypr,

Ceruym, Manwitp, 1N.C. 08684, Ten ichaxc (812) 346-24-31; Mocksa, flom BNEKTPORLUMK, [epBeseackan yn., £ 1/2, c1p. 1, hagbesy 28, atax 2
odwc 201, Ten.: (495) 741-65-70; Hiowwi Hoaropoa, HTTI Bypuim megeeas-HH, hhmumwmn,s‘l von idaxc: (831) 241-16-29; HosocuBipek 000 "Cexrop T, yn. flekima 12, 0.
901, ven./qhaxe, (363) 222 ?&NHmwuﬁwmmmPy’ yn O, Hinuuon, nﬂm{:ﬁﬁ)m-ﬂ-ﬂ? HopocuGupck 000 "O-Link", yn [yGpase. 65, Ten. (383) 268-05-76;
Exarepuibypr 3AD "HosakoM", BU3-ynkaap, 13, of. 414, ren.idhaxc (343) 2637 pr 000 " yn Nepeomaickan, 104, ogme 127, ven idarc,
(343) 378-3155; Emﬂ'ﬁﬂmw yn Dexabpucros, 120a ' ApHaR 31 Tarapuaba Ten Marc: (846) 273-454T;
Kazaus 000 "Mmoct®, yn. Conparckas, 48, Ten. 51 " Kpa ] 2644141, 264-34-34, yn Xagn

Komnrniexr”

Takrawa, 103, ren. (843) 277-41-41; Tyna 000 A 7-04 A B L yn. W.n.
15x.38, Ten.; 8-10-375-17-254-33-08; Minscx ON "Xapmamr®, 51 {CRHKD ICHOEC Ten: (4842) 56-42-

|

pPa3beMbl, KHOI’!I{.M KneMmbl, Nnepekn4yartenu,
npe,qoxpal-iwrenu KOMﬂOHeHTbI KOMMYTaLunu,

82 xopn. B3
10 (MHOrOK HAMLHLIN)

0-34

EHK!
:rsgﬂtvi 4 2729, erpoanma B g s. KoMnnekcHsle nocTaBku
Ten - (495) 208-51-58 o & S redl cesah o, vsime
JONC HA BONOKONAMKE
yn Fabpwieackoro, 4 5 xopn § ven . (495) 7= 740 TEE.TE- ‘ CeTb permoHankHbIX Anunepos
e-mail’ sh.yOLrownbear ru . <> MapaHTKA Ha BCIO NpoayKunio




Wayne Kerr
Electronics Ltd

anua “MPUCT” — odmumansvHbiil npeacrasurens Wayne Kerr 8 Poccun

AHAJNTUSATOPbI MHAOAYKTUBHOCTU NPEUN3NOHHbLIE AHAJTU3ATOPLI:

TENEKOMMYHUKALMOHHBIE MORYAU  _ paii e BHOCTY
TECTWPOBAHWE TPAHCDOPMATOFPOB LUW<PPOBRIX NWHWUK CBA3N: .ﬂDSL,nHDSL. ISDN il KOM HOH EHTOB
— UMNEQAHCA

W3meputens RLC
4265, 4270

t —\_‘ cald — @
: Shs B ‘
‘& (" ..

4 Yacrora Tect-currana fo 1 Miy 4
NOCTORHHOMY TOKY, KOMNIIEKCHO
TOKE, EMKOCTH, WHAYKTUBHOCTH, TaH
thazosoro casura ¥ Gasopas norp
cKas NpPOrpaMmHas KOMMEHCauWa Ha4anb
Tuenexus € ocToAHHOE CMeL|BHIe (BHYT)
& VYcpepHexue faymama M3MEpEHUs
KoHaeHcaropos € bonbLwoi BLICOKOKOKTDA!
¢ noaceerkoil ® Wurepdeiic RS-232 unu KON (ont

AHanu3atopbl KOMNOHE
npeyM3uon
6430B 4 B

€ Yactora Tect-curHana fo 3 My ¥ BbicTpoe aBTOMaTHYECKOe
TECTUPOBAHME KOHEHCATOPOB- BbICOKAA TOYHOCTL ONPEALNEHUA AK-
anekTpuyeckux noteps ¥ basosan norpewHocTs 0,02°

4= Buicokan ckopocTe uamepesuil ¥ bonbwoi XK
TYTUBHbIHA NONb30BaTENLCKM nHTepdeic ¥ Or
rpachuka 3aBMCUMOCTH M0GOT0 M3MEPAEMOro nap
yacToTbl (pexum MKY) (64408) €= 3awwra ot pa:
pa € Wutepdeiic KON

W3ameputenu RLC
4234, 4235, 4236, 4237

[ EARRRARRE]

& VIamepenue KOMNNEKCHOro CONPOTHBNEHWS Ha NEPEMEHHOM TOKE,
EBMKOCTH, WHAYKTMBHOCTH, TaHreHca yrna noteps, ROGPOTHOCTH,
gmmw CTOAHHOMY TOKY (0nuws)

4 [lnanasoH 4acToT TECT - curnana ot 20 'y Ao 1 Mry mnuﬁ-
MOCTH OT Mofienu) &= Cmpom wamepenmii 4o 20 B ceKyHay {
& basosan norpewnocts 0,1% & CMELLEHNE
1;;;5 A & Pexum coj K
wapﬂﬂm Koad [a
& Wnrepdeiic KON (onuus)

P NPACT i




A HYUNDAI

ELECTRONICS

CTWUJb, poXAEeHHbIN
Ha BocToke

FINMI ® L

HYUNDAI FOVDSIIEN OVONVCOCOMPIWPEGA PLAVER (

va HOVDS018H  DVDNCD COMPIUNPEGA FLAYER

_. LA ME & O

Hm HOVDSIBH DVOVCDICOIMPYMPEGE PLAYER

& DR MEE I8 @ W O %m

BloiTAL

H-DVD5038-N

BocTo4Haa KynbTypa — 3K30TUYMECKAs U HENOBTOPUMas, B HEl
MHOro€e OT/IMHAEeTCH OT EBPONenckmx Tpaguunin. Hanpumep, KTo
pewumn, 41o DVD-nneep o6aszatensHo aonxkeH beiTb cepebpucTbim?
Hoesiit H-DVD5038-N ot HYUNDAI Electronics —

BP3HJ, NOLA/EFFIE 2005 3TO0 BO3MOXHOCTL BbiGpaTs nneep niobGumMoro ueera.
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a3yMHbIN BbIGOP - » www.hyundai-electronics.ru

NMPUATHBLIA OTAbIX

www.hyundai-shop.ru



