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MPOLUMIOro CTONETHN, Koraa B CIBA 7 Poccuu 6binu BBEAE-
Hbl B MPAKTUYECKYIO SKCMMYUTAUMIO AANbHOMEPHbDIE CTyT=-
HUKOBbIEe paguoHasuraymoHHbie cuctemnl GPS (Global
positioning systems) u FJNTOHACC (Fno6ansHan HaBuraum-
OHHAR CNYTHMKOBARA cucrema). Beog B gencreme 3TMx cnu-

YeCTBEHHOIO YPOBHSA HOBMIALMOHHOTO obecneyeHus KaK
B BOEHHOMW cdepe, TaK U B pa3HOOBPAIHBIX rPaXAAH=
CKMX NPUMMEHEHUNX.

‘ﬁ f _ CTEéM O3HOMEeHOoBON noseneHvWe CoOBepLUEeHHO HOBOIO KA~
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(Cm. crarsio Ha c. 6)

FNaBHBIR KOHCTRYKTOP !
cucremst TIOHACE gkagemMmK
Muxaun Qegopoam PeuetHes.
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TECTEPbI
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YACTOTOMEPDI

LCR-METPbI
OATHUKHU
WHCTPYMEHT

AHANWM3ATOPLI NONA
TOKOBBIE KNELK
NPOMBbILLNEHHAR MEBENDb

BATTMETPbI
OMMETPbI
FEHEPATOPbI

KOHTPOJIbHO-USMEPUTEJIbHbBIE NMPUBOPHI

PAOVOMOHTAXXHOE OBOPYIOBAHUE
NPOMBILLNEHHAS MEBESb
BUPTYAJIbHBIE NMPUEOPI

~ OCUMNNOrPA®LI Tektronix @

cepua TPS2000 2 MWW 4 ES -232 (0penCho;ce® Suﬁware)
U30STUPOBAHHBIX * Bctpoeutslil CnoT Ana kapt

TAPAHTHA 3 TOAA! KAHANA! namaTh CompactFlash

« 2 Unu 4 Kanana

- Cnektpoaxanusarop (bMN®)
- Monoca nponyckaxus: 100 wnu 200 My Ha BCEX Mogensx
« 8 4acoB HenpepbIBHON paboTsl 0T = 11 aBTOMaTU4ECKUX U3MEPEHWIA
aKkKymynsTopos. lopayas 3ameHa batapen

= Jlerkuit, NOpTaTUEHbLIA
MYSIETUMETPbI i AKTAKOM- IWAT SU

nemnbno Ha www.aktakom. ru/pribory htm

HOBEWLMWE UN®POBLIE MYNIbTUMETPbI
ABM-4400/4401/4402/4403

PaSpRﬂHDCTb HHﬂHK&TGpa 556 - [1B0itHOW gucnnen
sk ABM=M00  ABM-M01  ABM-ad02  ABMAA4E3 |
I(auanu 2 1 1 2
MOCTOAHHOE HANPRAKEHKE 1 mxB...1000 B 1 mkB..1000 B 0,1 mMxB...1000 B 0,1 mkB...1000 B
MNepeMeHHOE HaNpRXEHE 1 MkB..750 B 1 MKB..7T50 B 1 MkB...750 B 1 MkB..750 B
Monoca 4acTor 15 My... 100 wl'y 15 My...100 Ky 15 Ty..300 vy 15 My...300 KMy

\VICTOHHI/IK MUTAHVS IS AKTAKOM® ©
' ATH-1533/1535/1031/1033

« 3-paspafiHble UWQPOBLIE MHANKATOPLI

» BoixoHoe Hanpserue 0...30 B BIXOJHOrO HANPSKEHUS U OrPaHIYEHUs TOKA

» OrpaHuyenve no Toky 0..5 A = Ynpaensemble MCTOHHUKMN NUTaHUs
(ATH-1535/1031), 0...3 A (ATH-1533/1033)  (npucrasku K NK) (ATH-1535/1533)

« Konuuectso kananos 1 - CBa3b Npubopa ¢ KOMNLIOTEPOM

= Iluneitnas cxema cTabunusaumm no uxtepdency USB 1.1 (ATH-1535/1533)

BALLIA USB-ABOPATOPYSH i\nmnﬁn_lg"’ ©
LM®POBbLIE SANOMWHAKLWWE VHUBEPCANBHbI AHANTU3ATOP

OCLMNNOrPA®LI
ACK-3107/3117

« 4 kaHana (ACK-3107/3117)

- Ouckpetusauus 10 MTy/100 Mry
» Nonoca nponyckanua 100 MIy

ACK-4106

Ocuunnorpac ¥ reHeparop B 0AHOM Kopnyce.
MNporpammeblit nakeT ACK-4106-P07
npeepatlaet ACK-4106 B uamepurens
napameTpoB 4-x nontockuka: A4X, @YX, AX

NASNIbHAS CTAHUMS 1S AKTAKOM®

MOHTAXHAS CTAHLMA

ATP-1103 4. /1104/1109 £

- [lnanazoH Temnepatyp 200...450 °C
« Kepamu4eckuit HarpeBaTeNbHblil 3NeMeHT

CTOMKA NPUBOPHAS I AKTAKOM®

= [lerkuin naanbHWK
= JProHOMU4HasA PYKOATKA
= Yno6Han kanubpoBka

APM-2162

NoAPOBHEE HA
wWWWw. aktakom .FU/pﬂ'bOf'y.h tm BoamoxxHOCTH NepemeLLeHs NonoK

@ O6opyaoeaHwe BKNKYeHO B [OCYAAPCTBEHHbIA PEECTP CPEJCTE U3MEPEHW

£a AWTVCTaTWNECKES 3aLMTA

ABTOPWU30BAHHbIW CEPBUC-LIEHTP =
N OGULUNANBHbLIA AUCTPUBLKOTOP 'Ibktmn}x

«3JIMKC»: 115211, Mocksa,
Kawmpckoe wocce, aom 57, kopnyc 5

FLUKE

» 6 OTKpbITLIX NONOK (W X 1): 49 x 33 cM

Ten.: (495) 781 4969 (MHOrokaHanbHbIN),
344 9765, 344 9766; chakc 344 9810

= BrioK po3eTok ¢ ceTeBbiM hunsTpoM
¥ BIK/IOYATENEM + NPOBOS AMWHON 3 M
« 4 Koneca, JiBa W3 HUX - ¢ 6NOKMPOBKON

N AKTAKOM®
N AKTAKOM-IWATSU

E-mail: eliks-tm@eliks.ru
Internet: www.eliks.ru
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Morona B EBpone...

B xope npowepnwei 8 Magpuoe nna-
HOBOI METEOPONOrMHecKon KOHdepeH-
umMn Oeina npegcraeneHa M 3anyuleHa
nepeas obweeBponenckas. cucTema
npenynpexneHns o cTuxuidHeix Geacrem-
sx "MeteoAlarm”. B co3gaHuy cucTembl
y4acTBoBanu cneumanncTel ua 21 espo-
nenckoi ctpadel. Midopmaums o6 akry-
ansHoi norogHoi obcraHoeke oTobpa-
JKaEeTcH Ha canTe NpoekTa u Npeacrasne-
Ha Ha 17 a3eikax. Ha uHrepakTneHOW kap-
Te EBpontl moxHo BeifpaTte WHTEpecylo-
uyro none3osarens obnacrtb, KoTopas
moxeT ObiTb OKpaweHa 3eneHbiM, Xen-
ThiM MK KPacHbIM LIBETOM, B 3aBUCUMO-
CTW OT TEeKywMWx NnorogHblXx YCROBWA.
B ceopHoii tabnuue otobpaxaercs WH-
dopmauns © noroge Ons gsanuartv
crpad. lNpenycmoTpeHa BO3MOXHOCTL
nony4yeHns OeTanM3vuposaHHOW CBOOKW.
HoBeie texHonornyeckue paspabotku
W OOCTYNHOCTE CNYTHUKOBLIX M3obpaxe-
HWA CYLIECTBEHHO NOBLILAKT HAOEX-
HOCTb NPOrHO308. Ha ceroaHALWHWA AeHb
CUHONTWKW MOTYT py4aTtbCa 3a A0CTOBEp-
HOCTb NATW-CEMWOHEBHLIX MPOrHO30B.
Bnpoyem, 3kcnepyMeHTbl, NPOBOOVMEIE
BecemumpHoli meteoponorudeckon opra-
HW3auuen, BO3MOXHO, B Bnmxaiiem By-
Oyuiem NO3BONAT yBENWYWTL 3TOT MOKa-
3arens Ao 15 axHeit.

Mo marepuanam hitip://science.compulenta.ru

WuTepHeT-paguo

AmepukaHckana komnanwus Slacker
aHoHCMpOBana HOBYI0 CUCTEMY WHTEp-
HET-PagMo C BO3MOXHOCTBK) MPAMOro
nogkmoyeHns no WiFi unu cnytHUkosomy
kaHany (pmc. 1). YHUKansLHOCTL Cepeucy
npuaaeT BO3MOXHOCTbE NPOCHYLUMBAHWUA
KOMNO3WULWIA, MHOWBWAYANEHO OTOGpaH-
HElX none3oearenem Ha web-crtpanvue
CepBuca, Hepes Npou3BoaUMBIA KOMNa-

. =

Puc. 1

Huein mp3 nnerep 6e3 coxpaHeHus my-
3bIKW Ha xecTkuid guck. MNMpw nogknoye-
HWW K cepsucy nneiep obHOBNAET cnu-
COK paanocTaHuMii 1 BOCTIPOM3BOANT WX
NPy Hanu4KuK yctoilunsoro WiFi unm cnyr-
HUKOBOro coegmHenus. lNoka wasecTHO
MWL, HTO nnenep UMeeT BCTPOEHHBIN
apnantep WiFi, xectkmi onck o6LemMom ot
asyx oo 120 GaitT ons npocnywmeaHns
0hGHNaAlHOBOW MY3LIKANLHOW KOMNEKLMI

(NpW OTCYTCTBMKM CBRA3K), YeTHIPEexXQIon-
MoBuid useTtHOW KK gucnnen u USB-
nopt. Mneitep Takxe moxer GuiTe noa-
KMIOYeH K aBTOMOGMIBHOM OOK-CTaHLMK
CO CNyTHWKOBOW aHTeHHoW. [laTta Brinyc-
Ka yCTPOWCTBa NOKa He OroBopeHa.

Mo marepuanam hitp://lenta.ru/news

ManeHbkue...
Aa yAaneHbKKeE. ..

B nogmockosHom 3eneHorpape pas-
paborany camein ManeHskuin AMKTOdOH
Ha nnaHete Becom B 6 rpammos. Pasme-
pel "Edic-mini Tiny B-22" cocrtaenfioT
8x15x40 mm. "Mantiw 3avk” HemenneH-
HO yrogwn 8 Khury pekopnos lNiHHeca. Ho
KpOLWIeYHas MaluMHKa He SBNAETCSH cyse-
HUPOM — 3TO Camblil HACTORLWMIA Npodec-
CHOHaNBHBIN LgpoBsoi oukTodoH. O0L-
emM ero namsaTu cocrtaenser 8 Mbair, yro
nos3sonseT 3anuceisate o 1200 wacos
My3LIKW; 3NEMEHTEI NWTaHua obecneynsa-
10T YCTPOWCTBY HEnpepbieHylo paboTty
B pexume sanvck ao 300 yacos, Npy 3TOM
aKkycTU4ecKkas 4ysCTBUTENnsHOCTE NpuBo-
pa — oo 9 metpos. PasHoo6paaue ¢yHk-
UMA MOXeT nopaposathk gaxe “areHrta
007", OnkTohOH UMEET BCTPOEHHBIV WH-
TEPENC C BLICOKOH CKOPOCTLI0 06MeHa,
BMOHTWPOBaHHBIE HACHI, @ TAKXKE KaneH-
[apb W 3aluMTy octyna naponem. 3ene-
HOorpapckme uaobperareny HamepeHsbl
WOTW pansilie: B ctaguu paspaborTku Ha-
xoputca guktodod "Edic-mini B7". 31a
kpoxa Byaet ewe nerye ceovx Gparuiek.

Mo marepuanam hitp://www.argumenti.ru

YHusepcanbHas
crepeocucTemMa

Komnanua IRIVER, wasecTtHas ceowu-
MW NOPTATUBHBIMKW Meguanneiepamm,
aHoHCUpOBana CTEPeoCUCTEMY Cepun
"UNIT" (PMP w crtepeokonoHkun). Mo-
nenb NoggepxueaeT MHOXECTBO pas-
NW4HBIX ayamo/Bnaeo ¢opmaTos, ocHa-
ueHa 6onblwKM XUOKOKPUCTANNNYec-
KWM 3KpaHOM BLICOKOTO paspelueHus
(anaronane 7 poiimos, 800x480 WVGA)
BO BCIO NUUEBYID 4acTe (pMc. 2). Mo-
aens "IRIVER UNIT 2" asnaercs, no cy-
TV, AOMALLUHEN CTEPEOCUCTEMON rpynakl
MUHW, BKMIOYalowei B cebs ayovo, Bu-

Puc. 2

aeo (DVD, PMP), undposoe Tenesuge-
Hue (T-DMB), suaoeokoHdepeHuuio,
YKB pagMonpveMHUMK ¢ BO3MOXHOCTbLIO
3anNncK NPUHUMAaEMbIX NPorpamm, ¢o-
Toansbom ¢ npocmoTpom doTorpadmi
(JPEG), uackl ¢ GyaMnbHUKOM, 3nek-
TpoHHBIE KHUrK (E-Book), a takxe WiFi,
GPS-HaBuratop W MHOroe pApyroe.
"IRIVER UNIT 2" ocHalwieH namaTeio pas-
mepom 30 MBaiit 1 umeer 2 cnota ong
pacwwupenns SD namaTy. Ha sagHeih na-
HENW HaxoOMTCH NonHbIM Habop pasbe-
MOB, Ha4WHasA OT KOMMNO3WTHOIO BUAOEOo
¥ ayamo A0 KOMINOHEHTHOIO BWAE0BLIX0-
aa, undpoeoro ayawoeeixoga. Bnaropa-
psl CTONb LUMPOKOMY CNEKTPY MHTEPden-
COB MOAENL NErKO MHTErpUPYETCA C Mio-
6ol pomaiuHei ayouo- U BUOEOTEXHU-
KOW. YnpaBneHwe ycTpoiCTEOM OCyLLE-
CTBNRETCH ¢ nomowsio nynsta 4Y. MNpo-
aaxw "IRIVER UNIT 2" Ha poccuiickom
phLIHKE MAaHUPYIOTCA HavYaTe B KOHUE
2007 ropa.

TTo marepuanam hitp://lwww.gameland.ru/post

®AC... Ha pexnamy

depepansHas  aHTMMOHONONLHAas
cnyx6a (PAC) HacTavBaeT Ha cokpalle-
HUKM peknamel Ha TenesnpeHnn. B coor-
BETCTBUMW C NPUHATHIM B8 mapTte 2006
3akoHom P@ "0 pekname” ee spemsa Obi-
no cokpauieHo go 12 muH B yac. C 1 gu-
saps 2008 r. npennaraercs yacoBoi 06b-
€M peknamel CHU3WTL 40 9 MuH. DAC yxe
Hanpasuna nucemMo B NpaBuTENLCTBO,
8 kotopom ofocHoeaHa uenecoobpas-
HOCTb BBEAEHWS TAKUX Or PaHNHEHUNA.

Mo marepuanam hitp://rinews.ru

Hosulii Teneeusop ana Poccumn

Hosmin XK Ttenesuszop "ODEON
DT-700W" (puc. 3) obnapaer 3kpaHom
AuaroHansio 7 QIOWMOB W COOTHOLLIEHM-
em cropoH 16:9. PaspeweHune skpaHa
cocrasnaer 480x234 nukc., SPKOCTL —
400 ka/m?, kouTpacTHOCTs — 400:1.
"ODEON DT-700W" vmMeeT aHanorossii

Puc. 3

1 undposoil (DVB-T) TV-TiOHep, NnamaTe
Ha 1000 TenekaHanoe, e pexume DVB-T
noafepXveaeTcs NPUem udpoeoro pa-
OuosewaHns. 3KPaHHOE MEHI0 Ha pyc-
CKOM fi3bIKe.

Mo marepuanam hitp://www.stereo.ru
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3a copepxatue peknamHoro obbaBNeHKs! OTBETCTBEHHOCTL HECET
pexnamoaarens.

3a OpUrMHANEHOCTE W COAEPXAHME CTATEM OTBETCTBEHHOCTE HECET aBTop.

Penakums HE HECET OTBETCTBEHHOCTH 338 BO3MOXHbLIE HErATMBHEIE NOCNencT-
BWA MCNONL30BAHKWA ONYBNMKOBaHHBIX MATEPWANOE, HO NPMHUMAET Mepkl No KC-
KMONEHWIO OWKWOOK 1 ONEYaTokK.

B cnyyae npuemMa pykonucH K nyOonykaumMmn penakuUma cTasut of aToM B M3se-
CTHOCTb agTopa. Mpu 3TOM pefakuvs NoNYHAET UCKIIDYUTENBHOE NPaBo Ha pac-
NPOCTPaHeHre NPYHATONC NPOU3BEAEHIs, BKIIOYan ero nybnvkaumn B xypHane
«Paguo», Ha MHTEPHET-CTpaHuLEax Xxyprana, CD unu uHeM 0BpasoMm.

ABTOPCKOE BO3HErpaxaeHue (froHopap) BueiNNayvBaeTcA B TEYEHE OAHOMO
Mecsua nocne nepeoit nybnvkauuy B pasmepe, oNpeaeniemMoM BHYTDEHHWM
CNpasoyHUKOM Tapudos.

Mo vcTEYEHU OAHOMO roga ¢ MOMEeHTa Nepsoi NybnuKaumn asTop MMeeT
npaso onybNMKOBaTL @BTOPCKMIA BAPWAHT CEOEro NPOM3BeneHns B IPYrom Mec-
Te 683 NPenEapUTENEHOMD NMCEMEHHOMD COMMaCcUA PERaKUMK.
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K 50-nernio 3anycka nepeBoro WCKycCTBeHHOro
cnyTHuka 3emnu

Papuonwoburenmu
u KocmMmoc

Be cTpaHsl — CoeanHerHbie LUrars Amepuki n Cosercimin Co-

103 — 3aryIaHWPOBAIN 3arYCK NEPBbLIX MCKYCCTBEHHDIX CITy THU-
ko8 3emnn B0 Bpems MexayHapooHoro reodgmsnHeckoro roga
(vione 1957 . — pexabpb 1958 r). K atomy nctopuueckomy cobbi-
TWIO roTOBMIMCE NPOdECCUOHANBI, CO3OABaA pPakeTy-HOCUTESb,
coBCTBEHHD CNYTHWK, CUCTEMBI YNPaBNEeHUa 1 MHOroe Jpyroe, 1o
TpeboBanock A9 PELLEHWA 3TOI HENPOCTOM 3adaqun. Halwm cneun-
aNMCTL HAAEANIMCE, KOHEYHO, YTO 3aryCK NPOAAET yorneluHo. Ho no-
CKOMbKY BCE OOMKHO B0 Gbite "B Nepsbii pas”, HAKTO He MOr
C YBEPEHHOCTLIO CKA3aTh, CKOSILKO BPEMEHW MPOCYLLIECTBYET CryT-
HWK B aKTMBHOM PEXMME — [ieHb, HeAenio, Mecau? EaMHCTBEHHEIM
WMHOMKATOPOM TOrO, 4TO CRYTHUK HAXOAUTCS Ha OpbuTe 1 "X1Boin”,
Beina Gbi paboTa ero 6GopPTOBLIX paguomasikos. W XOTA pacnpoct-
paHeHve paaMoBonH B uoHocdepe 3emnu K Tomy BpemeHn Geiio
YOKE XOPOLUO M3BECTHO, AOCTOBEPHLIN NPOrHO3 PacnpoCTpaHeHVs
pPaaMoBONH C TOW CTOPOHBLI MOHOCKHEPE! HE CYLLIECTBOBA.

Mockonbky Y4MCNO NPodecCMOHaNbHBIX Ha3EMHbLIX KOHTPOIb-
HBIX MyHKTOB OBbINO OTHOCWUTENBHO HeGOoNbLMM, TO BO3HUMKNA
MBICTE NPUBNeYs Kk HabnioaeHnio 3a curHanamm nepeoro UC3 pa-
nvoniobuteneii, Mpu maccoeom Habniogesy Ha HacToTax pabo-
Thl PALWOMASKOB ClTyTHWKA BO3pacTana BEPOSTHOCTL WX 0OHapy-
XEHWS NMOCIe BLIXOMA CNYTHMKA Ha OpOuTY, He roBOPS YK O BO3-
MOXHOM JankHeiwem ysacTum B uccneposaHnm curianos MC3.

B OTKpBITOi NEYaTH 3Ta MbICNE — NPUBNEYL K HabNoaeHrsIM
3a curHanamun Byayuwmx MC3 pagvonoburenein — npossy-ana
B SHBapPCKOM HOMEpe XypHana "Papguo” 3a 1957 r. B sametke 3a-
CryKeHHoro gesitens Haykv npocdeccopa [1. Wmakosa. Oxa no-
Hpasunack npodeccvoHanam. Baaumogeictene ¢ pagmoniobun-
Tenamu nopy-sunu Akanemum Hayk CCCP [ins Toro urober a1oT
akcnepumeHT BN NeMCTBUMTENEHO MacCoBbIM, HEOGXOAMMO Obi-
IO NO3HAKOMWTE paamontobuTenei ¢ HeKOTOPLIMK OCHOBaMM Op-
BuTansHeix nonetos MC3, oxuaaemsiMu 0COBEHHOCTAMM B Npy-
emMe CHUIrHaNoB CnyTHWKOS. M BOT B xypHane "Pagmo™ HeoX1paHHO
(s LWWPOKOA MyBNMK) NOSBUMCE NEPBLIE CTaTbk Ha 3Ty TEMY,
a ¢ vionbekoro Homepa 1957 ., korna craptoBan MexayHapon-
HbI reou3nHECKWA rof, 3TW NyGnMKaLmMm CTanu perynapHeIMi.

MoparoroBka K HabniAeHWsAM 3a CUIrHaNaMn paguomMaskos
WUC3 ponxHa BGbina GbiTh KOHKPETHOM, NO3TOMY YXE B NepBOn
ny6AMKauWm Ha aty Temy (ee Msl BOCNPOWM3BOAVM Ha C. S atoro
HOoMmepa XypHana) Gbun BNEPBHIE B OTKPLITEIX MCTOYHUKAEX Ha-
3BaHbl pagMoOTeXHUYeckre napameTpel 60pTOBOIM annapaTypsl
nepsoro UC3 (paoyme H4acToTel, MOLLHOCTL, XapakTep Nocsi-
nok). MapannensHo ¢ TEOPETUHECKDH NOArOTOBKON LSO NOBbi-
WEHWe YPOBHS OCHALLIEHHOCTY KONNEKTUBHLIX PaauocTaHLmnin
panuokny6os, koTopele Geuiv Npueneyettl K 370i paboTe B 28
ropogax cTpaHbl. OHY NONYHUNW XOPOLLYIO NPUEMHYIO TEXHUKY,
npodeccuoHaneHbie MarHuTogoHsl MAM-8, nameputensHyo
annaparypy, 3anackl MarHMTHOW NeHTel. YXe B cepeavHe nerta
1957 r. Ans Ha4ankHWKOB 3TUX paauocTaHumi Ouin NposeneH
CemMWHaPp, Ha KOTOPOM OHW MMENN BO3MOXHOCTE NO3HAKOMUTL-
CA C TEXHWKOW HabmoaeHws 3a curbanamn MC3 1 namepeHns
VX NapameTpos, NOCNYLWATL 3T CUrHankl ¢ peansHok 6opTo-
B0l annapartypel. MNpyyem He CTOALLE B COCEAHEel KoMHare,
a nerasiwiein 86NM3n MecTa NPoReAeHVs CeMWHapa Ha camone-
1e... O6craHoeka npubnuxanacek "k 60esoi” no makcuMymy!

Hy a paproniobureny B MHOMBUAYAEHOM MOPRAKE MOTOBUIVCE
K 3TOMY COBLITWIO, OTNEKMBANA CEOIO MPUEMHYIO annaparypy, Usro-
TaBnveas KOHBEPTEPL! NA NPWUEMa CUrHaNoB BToporo masika UC3
(40 MI'u) v nprcTaskm ons nameperns addexta [Jonnepa. MNepebin
nomxeH 6uin paborars Hauactore 20 MIy, v ero curianes 6e3 npo-
Bnem gomkHL BLM NPUHUMATL OBLINHLIE CEA3HBIE NPUEMHUKY.

B npenasepun 3anycka nepsoro MC3 BO3HWK BONPOC O TOM,
KaK MHGOPMaLWS N3 paamMonobUTENLCKINX KAHANOB O Hadane pa-
6otel MC3 (ocobenHo, ecnu papuoniobureny 3adukcupyioT aTo
nepeeiMi) "nepekouyer” B oduupanskbie. OH pelmncs o4eHb
NpocTo — B NOAMOCKOBHBIN Nocenok PacTopryeso, rae B Te rogbl
Haxopmnack paawoctaHuma LentpaneHoro paawoknyta CCCF,
NPWBE3NU NEpPedBvXHYKD pPafuopenenHylo paauocTaHumio.
K ocenu paguoniobutensckas cuctema HabniooeHus 3a curHa-
namu MC3 Geina rotoea k paGore. Jo 3anycka WC3 ocrasanoce
COBCEM HEMHOTO. ..
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Hepmoro miong 1957 ropa RayuHSeT-
el MeMRAVHAPOOHLIN TreoduaMieckmit
rop, B TeYeHMe Kotoporo Oyner sSa-
OyLWeHo BECRONBKO HCRYCCTBEHHLIX
CIYTHHROB JSeman. Hapany c Buay-

§ AABHBIM HaONOOCHWENM 58 MNOJETOM
CNYTHHROS ¢ NOMOUGI TeNecRO[os,
8YL¥T NPOBOAMTRECA TaREe HAONHIe-
HMA J& pPOAMOCMTHENAMM YCTAHOB~
NEHABIX Ha CNYTHHRE NepeXaTINROR
MOWHoCTsd 3 BY, pabGoTawiMx Ha
gacroTax 20 M 40 Mr CHreEams co
COVTHMNKA, NpegeTanagoike cobof
TegerpadiHLe MOCEITRM HITHTE N~
HOCTEHD or 60,06 mo 0,7 ceR., DOIAKHLD
OKITE CRBIOHEI [OYTM Ha Beell RHa-
cenerholt TeppMTORIMK BeMHOTO mIa-
pa. TmaYenssoe wHalsmnese 23
CHTHAMAMH COYTHMKOE [TOABOIWT IT0-
s AYUHTE MHOTO WRTEPECHHIX CBemeHMi
{ o Haleft nraseTe, O MPDOUECCAX, Mpo-
HCXONHSUMX B paicHaxX NONeTsa CoyT-
HHKA M B Modocdepe.
HHTEepecHeMIIEM HAVIHOM
PRCNEpEMENTe Ba/XAY) DOAE MOTYVT
€EIpaTeh pammonrofureny, RoToDke
Beerfja Geini B DEPBMIX DARAX MCKa-
Tenell nHopolo. OO 3TOM CcBMOEeTeNB-
CTBYHOT XoTa OGB! TaRWe TOCTHMATEHIH
pagwomduTenedt, Rap OTEPEITHE
B 1323 rofiy pacnpocTpaHeEMs ROpoT-
RHX BONN Ha CONLIIME PACCTOAHMKS 33
CYeT OTPaMeHMA OT MOHMIHMDOBaHHLIX
caces uodocdepbl, TMPOBENeHME B 00~

B srom

PaspaGomano no zadantio xyprara ,Paduc”
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cnefHMe TofLl [anLAMX cBAlefi Ha
YKH, ONMITEl [10 HalbHEMY DOPHEMY
TeleBHASHHMA M Ap.

IOInAa TmpHEeMa CHCHEZIOB COVTHHRE
ReofiXONMMO WMMEeTh IDUeMHOe VeTDOH-
CTDO HMYBCTBMTENLHOCTRIO 1—3 MEB,
cHafMeHHG0e MECTHEIM TeTeDOAMHOM
INA TPMEMS Hesaryxalomimx Roneba-
Hiil. Hauflonee BEPOATHBIM cCHEOVeT
CYMTATE ODHeM CHTWanoB ¢ wacToToft
40 Mru, n nostoMy mofuTenu MOTAM
BE! OPMMEHMTE NNA SToft Nean CcBa3-
BEkle YKB mpHeMHEMEN Ha AManasol
38—40 Mrii, B TOM WMCIE, ONMCAHHLIE
B RypHajJe «Pagno», Hanpiuep
moeesmarr K. [IpusesmamHa («Paguor
Ne 3 sa 1857 rop), B. BacHIMIUeHKO
(¢Pamwos Mo 3 3a 1056 rop), JL. Ja-
Gyruua u JI. Anmercangpora («Pammos
JNe 11 ma 1855 ron) = pp. Hpome TOro,
ana HabMONeHHA 2a CHCHADEMYH
CHYTHHROE MOMHO NOCTDOMTE KOH=
BEPTOPEI K OGRINHEIM BellaTeNbHEIM
MAM CcBHASHBIM KB rioHeMHMRaM
HprMepomM Takoro HRoHpepTOpa MO-
HRET CAVHMTE HOHCTRYHKIMA, OOMCaH-
Has B. BackwiMieHRO B XXYpHaie
«Pammos Ne § sa 1956 ron 3Tor Me
KOHBEPTOD MOMHO MCNONLIOBATH NI
npMema cMrEanoB ¢ wacrorolt 108 Mru
© WCEYCCTHEHHOID CIYTHHES, ROTODLIR
npeAnorarasTcea IanyerMre B CHIA.

Hune NPHBOIMUTCA onMcaHKe
OPHEMHHRE, CROHCTPYMPOBAHHOMO

YKB NPUEMHUK

0. Pawcuza,
A. Ulaxoeckoi

Omonuuuﬂ TpeGOBANHAME, KOTOPLIM

DON¥eH YAOBIECTEOPATE IPHEMHHEK,
npefHa’naven il oA RaGaonesua
3a pajHocCHTHaJAaMH ¢ MCKYCCTBEHBOro
CHYTHHKE 3eMJW, SBJIAIOTCA BEICOKARA
H30upaTenbHoOCTh, OOALINAS WYBCTBH-
TENBHOCTh, XOpoman cTalHALHOCTE 4a-
CTOTH TeTepogMHa ¢ Mnma:rbﬁb:ﬂ
VpoeeRb coOCTEeRBEHX  MyMOB. ITO
CEA38HO C TEM, YTO HANPEMEHEOCTH
[ONR CHIHEMAOB Y [NPHEMHEOR aHTEHHLL
paxe B JyylleM CAYYae He DPEBBICHT
EXHHAL MKB/M.

[Mps BuGope nosockl mpoRyCKaHHA

PALOHO } 7
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OpHEMHNKE OPHXONHTCH YYHTHBATL H3-
MeHeHHe YaCTOTH CHIHAMNE, BH3EIBae-
moe sdpdextom [Honrmepa. Tak, Ha-
npriMep, Ha uactore 40 Mey mpu cko-
POCTR [IBMMEHHs chnyTHHKa 8 rumfcex
WIMEHEHHe  YacTOTHL  NPHHHEMAEMLIX
cHrHaAoB (0T MaKCHMyMa A0 MEHHEMY-
Ma) COCTABHT OpHOAMIHTENLIO
2000 24, B TO BpeMs KaK CNeKTp mepe-
NapaeMory cHrHana Oyger 3aHUMETh
MONOCY YacToT He I[upe HECKOALKHX
repg  (cM. crarkio A, H. Kaszanue-
pa <Pagmo» MNe 6 3a 1957 r.). [losro-
MY, VYHTHBaA HeCcTaCHJIBHOCTBE H&CTO-

w@\m\\\h\x CNYTHHKgp

SEMIA

= AA

CreMANLHEG NAA NpPHEMa CHTHAIOB
MCHYCCTBEHHOID CO¥THMEZ  Semm,
3TOT NDMEeMHEMK, KOTORBIM M No cxe-
ME M KOHCTPYKTHMBHO O4YeHE MOOXOM
Ha MepeuMCcIeHHBIE Bhille NHOOHTedb-
ckme YKB noMeMHMER, MOMXeT ORITh
NoCTpOeH M HalaMeH paguontoture~
aJeM cpenHell RBanuMERallH.

HezaBHCHMO or TOrO, HAKMM
npueMHMEOM Oyaer MOIB30BATECH
panuonobuTens, ero HabnoOoeHuA

nmouolpeTyT ocofVH LEHHOCTE, ecHM
byner TOYHO OUpemenseHo BpeMA opo-
nera CHOVTHMKa Han IOVHRTOM Ha-
Omiogenns. lax BRINDONHEHMA 3Tol
sagagy MOIKHO MONLIOBATECA NEeNeH-
ragMoHoi  [OpHCTABKON, OMMCcaHHe
KOTOpPO ODPHBOAKTCA B STOM XXe HO-

Mepe RYpHala.

Oyent MXenarensHo, «To0ki CHIHA~
NBl CIYTHMEA, MPHHATHEIE PaIMOT0-
Oprenanmy, OLIAM SanMcankl Ha [OJIEH-
®Y ¢ noMombic MarawtodoHa KAH
MarsUToPoHHOM DPMCTABKA.

B nocnenviOmUX HOMepax 3MypHalIa
Gynyr nyGIMKOBATHCH ONMMCAHKUSA amnna-
PaTypkl OAA NPHEMa CHIHAM0B C Me-
EVCOTBEHHBIX CNYTHMEOB Jeman. By-
OVT Takme MoMelnieHbl CTaTEH O Pe-
KoMeHgyesmoli Meromauxe Habmopenmi
n urdopMalKy 0 JOCTHMeAMAX Ayq-
mwKx panuontodureneit u  sabaopa-
Tene#.

Thl TFeTepoaWHa, MOAOCY MNpPOonyCKaHusa

NPHEMHHKA HE’OGIOAHMO PacliHpHTE
no 6—8 ray

Humxe NPHBCAKTCH OMHCaHHE AeBATH-
JaMMNOBOr0 CYNEPreTepoarHa, MNpeaHa-

3Ha4YeHROTO Anad npyemMa CHrHanos

cnyTHHKa B Auanaszowe 40 Mazy. [nao-
Has HAaCcTPOHKa NPHEMHHKA B Y3KOM
auanaszore (+50 Key)y u cnenpanbHble
MEpH, NPHHESATHIE AAS NOBHILIEHHA CTa-
ob-

GHJABHOCTH Y&acTOTHl reTepofHHa,
JIEr4alT MOHCK CHrHAaJa.

1957, N2 7,
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CMOryT NpeTeHfi0BaTh Ha OAMH M3 NPH30B.

“% PapuoHaBuUraums n CnyTHMKoBbIe
!\ papgMoHaBUraunoHHbIE

CNcrtemMbl

3 A. KOPOTOHOLLUKO, kaHA. TexH. Hayk,
B. KJIUMOB, kaHg. texH. Hayk, r. Mocksa

afAnoHasUrauums, Hapsgy ¢ pagwvo-

CBSI3LI0 1 PaAMONoKaumnen, ABNSeTCH
BaXHENIUM NMPUMEHEHWEM PafWOBOJH.
MpuHUKMNEl paguoOHaBUraunK 3aknioya-
H0TCH B TOM, 4TO HEKWil 06bekT — camo-
net, kopabne, Ha3eMHOe TPaHCNopTHOE
CPEACTBO MK NELLEXO — MOXET onpe-
0ENUTE CBOE NONMOXEHWe B NPOCTPaHCT-
B8e, NPUHMMAaRA PaauoCUrHansl OT cneuu-
anbHeIX paguonepenanoLUmnx CTaHuwi,
KOOPAWMHATHI KOTOPLIX 3BECTHBI.

MpocTerwM paguoHasuralMoHHBIM
CpeacTeoM senaeTca panvomask. Monk-
30BaTent HaBWrauuu OnNpefenser Ha-
npasneHne NpUxona pPaguousnyyeHus
(NeneHryeT ero) 1, MCnosib3ys HECKOMbKO
Takux NeneHros, BLYUCNAEeT CBOE Nono-
XeHue Ha MecTHocTu. Takas Hasurauws
HaswiBaerca yrnomepHoi. Bonee cnox-
HLIE HABWMralVOHHbIE CUCTEMbLI — [Aanb-
HOMEPHBIE — W3MEPSIOT OaNnbHOCTW [0
U3NyHaLLMx paguocTaHumin. Tak xe, Kak
B PaOWMoNoKaumMn, 3T AaNbHOCTY BBIMUC-
NAINTCH Hepe3 M3MEepPeHHOe Bpems Npu-
X04a paguocurHana u cKopocTb pacnpo-
cTpadeHuss  paguoBonH.  Mcnoneays
[ansHOCTW [0 HECKOMbKMX pagmocTaH-
UMit, NoNbL30BaTens MOXET OnpenenvTb
CBOE& MECTONONOXEHWE.

PaguoHasuraumonHoe obecnedvexve
kak 8 Poccuw, Tak 1 3a pybexom ucnone-
3yeT [Ba BWAA HABUrauWOHHbIX CWUC-
TEM — HA3EeMHbIE U CNYTHUKOBbLIE, K wn-
POKO M3BECTHBIM HA3EMHBIM paanoHasu-
rauVoOHHLIM CPeacTeaM OTHOCATCHA CWUC-
TemMbl gansHer Hasurauwm "Omera”
(CLWA) n "Mapwpyt” (Poccws), paboTaio-
WWE B CEEPXANMHHOBONHOBOM OMana3so-
HE pagMouanyYeHun, U $asoBo-gansbHo-
mepHoie cuctemsl — LORAN (CLUA) w
"Tponuk” (Poccusa) ANWHHOBONMHOBOIO
paguogmanasoHa.

Cucrtemsl LORAN v "Tponuk™ nonapHo
coBMecTUMEI Mexay coboi, T. e. N03Bo-
NAIOT OAHOBPEMEHHO WCNONL30BaTL Ne-
pepawLMe paguocTaHuMn Kak 0gHoro,
TaK U Apyroro tuna.

Kpome Ha3emHbIX CUCTEM JanbHel Ha-
BMrauMK, B MMPE LUMPOKOE NpUMEHEHWE
HaxoOnaT W Tak Ha3bIBAEMBLIE CUCTEMLI
6nvxHen Hasuraumu, umelowwe Gonee
OorpaHuyeHHBIe 30HL aeicTemns 1 Gonee
y3kue 3apaqn. 370 3ananHble CUCTEMBI
VOR/DME (pagvomask VOR un mnamepm-
Tens gansHoctk DME), poccuiickan cuc-
4 tema GnmkHein Hasuraumn PCBH, cpea-
HEBONHOBLIE NPUBOAHLIE ABMALWOHHbIE
cpenctea MPC/APK (npvBooHas paowo-
CTaHUMA/aBTOMaTUHECKWIA  PaanoKOM-
nac), ucnonsayemeie kak B Poccun, Tak
1 3a pyGexom, a Takxe psap Apyrux y3ko-

f cneunanmanpoBaHHbIX HasUrauMoHHbIX
panuocucTem.

K KOCMWHECKWMM panuoHaBuraunoH-
HuIM cucTemam, paspaboTaHHLIM 1 BHe-
PEHHEIM B NPAKTWKY HAaBUrauuy B KOHUEe
NPOLLNOro U Ha4ane 3Toro Beka, OTHOCAT-
ca cuctembl "Tpadaut” n GPS — CLUA,
"Uukapga™ u MOHACC — CCCP/Poccws.
M3 3TUX CUCTEM B HACTOSLLEE BPEMS B
3KCNAyaTaumm ¥ passuTuK OCTalTCA CUC-
tembl GPS u MMOHACC. Ceropns Espo-
neiickwin Colo3 co3faer elle oaHy rmo-
6anbHyl0 CnNyTHUKOBYIO CUCTEMY —
Galileo. Bce atu cuctemsl 06napaioT Boi-
COKMMW XapakTepucTMkamy, CBONCTBEH-
HEIMW CNYTHUKOBOM Hasurauwn: rnobank-
HOCTBIO OEWCTBWA, BBICOKOW TOYHOCTEIO
HABUraLMOHHOW WH(OPMaUWK, BLICOKON
0NepaTMBHOCTLIO, T. €. MaNbiM BPEMEHEM,
HeoBX0AUMBIM ONS TOYHOro MEecToonpe-

nenenvs. Ons obecneseHns BLICOKOW Ha-
OEXHOCTW HaBMraumu 3TM CUCTeMBl ABNA-
IOTCA COBMECTMMBIMW — WHTEeponepa-
GensHbiMK. [lns 3T0ro paguoTexHuyeckue
XapakTeEPUCTUKN WX CWUrHanoe w gpyrue
TeXHUHYECKMe OAaHHBIE CTaHOapTU3npoBa-
Hbl MEXAYHEPOAHBIMKW OpraHu3aumamm

rpaxpaaHckoi asmaummn (MKAO) m eogHoro
Tparcnopta (MMO). CoBMECTMMOCTL CHUC-
Tem obecneunna noTpeburensm Bo BCem
MUPE HEOrPaHWUHEHHYIO BO3MOXHOCTb Of-
HOBPEMEHHO MCNONL30BaTH HABWIaLMOH-
Hele CnyTHUKK M0G0 M3 aTUX cucTem.

MpYMeHeHWE CNYTHUKOBLIX HasuraLm-
OHHBIX CUCTEM RBARETCH OCHOBHOWN NIMHUEN
HAYYHO-TEXHWYECKOrO Nporpecca Ha MHO-
rve rogsl Bnepen. Bmecre ¢ Tem BeicoKue
TpeboBaHWs NO HaOEXHOCTW Hasuraumn
¥ BO3HMKLUME B NOCNEAHEe BPEMS yrpo3bl
NOAEBNEHWA CMYTHUKOBLIX CUCTEM NpeaHa-
MEPEHHEIMU NOMEXaMK CO CTOPOHBI TEPPO-
pucTos BeiHyaunvm MKAO n MMO npuHaTe
peleHe 0 COXPaHEHWM HAZEeMHBLIX CUC-
Tem paauoHasvrauvn LORAN/"Tponwk”,
DME, MPC/APK & kauectse gybnepoe GPS
u MOHACC Ha [OocTaTtoqHO ANMTENBHYIO
nNepcnexkTuey.

Ins CCCP u Poccuu, B cyvny reononun-
TUYECKOrO MOSNOXEHUA Hawenl CTpaHsl
B MUpe 4na 3aaa4y obecneyeHns 060pOoHLI,
nosbiwerus addekTusHocTw 1 Gesonac-
HOCTW MCTMOMNB30BaHNS TPAHCNOPTHBIX CUC-
Tem, nosbileHns adhekTMBHOCTH reone-
anyeckoro obecneyeHwss CTpaHbl, passun-
TMA DYHOAMEHTANEHOW M NPUKNAaHON Ha-
yku, BbIN0 ECTECTBEHHBIM CO3aHWe W NoA-
pepxanve cobBCTBEHHOW CryTHUKOBOW Ha-
BUrauMoHHoin cuctems — IMTTIOHACC.

Cwcrema IMOHACC 6wina paspaborta-
Ha Hay4Ho-npouasogcTeeHHeIM 00beaw-
HeHwem lMpuknagHoi mexadunkw (HNO
MM}, r. KpacHospck. nasHbIM KOHCTPYK-
TOpoM cucTembl Guin akagemuk Muxawn
depopoeuy PelleTHeB, 4be WUMA HOCWT
B HacToswee spems HMO MNM. B cospa-



HUKX CUCTEMBI NPUHANO yyacTue Gonbluoe
KonnyecTeo seaylmx HUKW 1 OKB paket-
HO-KOCMWYECKWX W DPaaWo3/1eKTPOHHEX
orpacnei. Paspaborka paguorexHuyec-
KOro KOMMNEKCa CWUCTEMBI NPOW3BOOM-
nace PHUUKN, r. Mockea.

PaapaboTka CMCTEMbl Hakanack
g 1977 r. Nepesie HABUraLWOHHLIE KOC-
muueckue annapars (HKA) MMOHACC
GbinK BoiBeneHbl Ha opbuty 12 okTabpsa
1982 r. K koHuy 1991 r. cucrema ermoya-
na 12 paBoumx HKA. B 1995 r. cuctema
6eina coaHa B aKcnnyatauuio, W opbu-
TaneHas rpynnupoBka Geina noeeneHa
00 wrartHoro coctaea (24 HKA). B nane-
HEWLWEM W3-38 3KOHOMMYECKWX TPYOHO-
CTE 4MCNO annapaToB B KOCMOCE He-
npepLIBHO COKPaLanock, U N0 COCTOR-
HUIO Ha cepenudy 2005 r. B cucTteme ana
nmcnonb3osarvus BeiNKM OOCTYNHBI CUrHa-
nel nuwe 12 HKA, C Takmm Konu4ectsom
HKA B cucteme notpeburenn wmeoT
Gonblune OrpaHnyeHust B ee ucnons3o-
BaHVW, NepepsLiBbl B HABUraUWMOHHOM
oGecneyeHnn OOCTUralT TPEX-Y4eThipex
vyacos, noatomy 8 2002—2006 rr. MNpa-
suTenscreom Poccuu Buinn npuHATE No-
CTAHOBNEHWS, Npeaycmarpusanime
meps no goseneHuvio k 2008 r. rpynnn-
posku HKA po wrartHoli. 9Tumu nocra-
HOBNEHWAMW NPEeAyCMOTPEH Takxe ne-
pPEX0OA CUCTEMBI HA HOBbIE MOLEPHWM3N-
posaHHeie cnyTHrky NNOHACC-M, koTo-
poie umetoT GoNLLWMIA CPOK CYLIECTBOBA-
HWS Ha opbuTe (7 neT) U, COOTBETCTBEH-
Ho, Tpebylor Gonee penkux 3anyckos
HKA Ha 3ameHy CNyTHWKOB, BbILLIEOWIWMX
1“3 3KCnnyaTauMm no pecypcy.

Yro xe npeacrasnset w3 cebs cucre-
ma [TIOHACC?

CpepHeopbutaneHas CcnyTHWKOBAA
HaeBuraumoHHas cwuctema [JIOHACC
npenHasHadeHa gns onpeneneHus Ko-
OpOVHAT M COCTaBNAIOLMX BEKTOPa CKO-
poct notpebutenei, HaxoOALUMXCH
B noBoit Touke 3emnu, OKONO3eMHOro
M KOCMWHECKOro NpOoCTpaHcTea, B Nio-
BuIX YCNOBMAX HE3ABMCUMMO OT BPEMEHMW
roga v cytok. Kpome Toro, cucrema
MOHACC o6ecneunBaeT notpeburenei
BPEMEHHON CHUHXPOHW3AUWER C NPUBA3-
KOW K eOuHOMY MWPOBOMY BPEMEHMU
UTC.

Cucrema MOHACC cocrout u3 Tpex
NOACUCTEM:

— MNOACMCTEMBI KOCMMYECKMX anna-
partos;

— Ha3EeMHOIr0 KOMIJIEKCa ynpaeneHms
(HKY);

— HaBWMrauMoHHOW annapatypbl No-
Tpebutens (HAMM).

MopcucTema KOCMUYECKWX annaparos
sknioyaeT B cebn 24 HKA, pasMelleHHbIX
B Tpex opbuTansHbIX NNOCKOCTAX Ha Kpy-
roewix opburtax seicotoin 19100 km, Ha-
knoHeHuem 64,8° u nepuwogom obpaule-
Hus 11 yac. 15 muH. OpbuTansHeie nnoc-
KOCTW pas3HeceHsl no gonrote Ha 120°.
B kax[on v3 HUX pasMellaeTcs no BoO-
CEeMb CMNYTHWUKOB C PaBHOMEPHLIM CLBW-
rom no wupoTe 45°. Takaa koHbUrypaums
NO3BONSAET MOKPLITE 3EMIK0 WU OKONO3eM-
HOE NPOCTPAHCTBO HENPEPLIBHBIM W MO-
GanbHblM  HABWIAUMOHHEIM  NONEM
(pmc. 1).

WHTepean noBTOpPSEMOCTY TPAcC ABUW-
xenua HKA TMOHACC v 30H BuaMmocTu
HKA HazemHeIMKM CpeacTeamun cocTasns-
er 17 BuTkoB (okono 8 cyTok).

Cnocof pasgeneHus CUrHanos, Nany-
HaeMblX PasNMYHBIMKM CNYTHUKaMW CUC-
Temst TJIOHACC, — uyactoTHbiil. CurHa-
nbl CNYTHYKOB WOEHTUOMUMPYIOTCS MO
3HAYEHWID HOMWHANA WX HEeCYLUEeR Jac-
TOTHI, NEXAalel B OTBEAEHHOW nonoce
yacTot. MNpenycMOTPeHsl ABe 4acToT-
Hble Nonockl B gvanasonax L1 n L2. Ya-
CTOTHaR nonoca B gwanasoHe L1 co-
crasnsier 1602...1615 Mly, a vacrtoT-
Has nonoca B gwana3soxe L2 cocraenser
1246...1256 MI'y. Kaxaeid cnyTHUK He-
NpepeIBHO M3ny4aerT paguocurHans 8
0BGowx AManasoHax BoMH AN UCKIKYeHUs
MOHOC(hEpHOM NOTPELUHOCTA M3MEpEeHns
HaBUIALMOHHLIX NapameTpos. [na rpax-
[IaHCKWX NOTPeBUTENEN CUCTEMBI CMYTHW-
kM MOHACC-M wu3nyyaloT paguocurHa-
Nbl, MOAYNMPOBaHHLIE NANbHOMEpPHBIM
Kogom u chayxe6Hoi wnHGOpMauuen,
B gwanasoHax L1 w L2. Hapsgy ¢ atum
8 Auanasosax L1 u L2 nepepaiorcs pa-
OMOCWUrHaNLl, MOOYNMPOBaHHbIE Cheuw-
anbHbIM KOOOM W HE NpefHasHa4yeHHbie
LNS rPaXaaHCKoOro MCnonbL30BaHns.

MpepycMoTpeHHas B AansHenwem Mmo-
vdukaums cnytHukos (TMOHACC-K) 6y-
LT N3Ny4aTh rpaxaaHCKuii CUrHan Takxe
e avanaaoHe L3 — 1190...1212 Mlu.

MPUHLMIT HABUraLMOHHLIX onpeaene-
HWin no HKA cuctemel [MIOHACC saknio-
4aeTcs B W3MEPEHWM NONL30BaTenem
[anbHOCTEeN W paguankHbIX CKOpPOCTeR
no Heckonbkux HKA, koopamHaTtel KOTO-
puix (ademepuam HKA) nepepatoTcs
nonL30BarTenio B cocTase paanocoobuie-
HWS OT CNyTHUKA (pMc. 2).

Monbaosarens NO NPUBEAEHHBIM HUKE
YPaBHEHUAM BBIMMCIIAET KOOPOMHATHI TOY-
K1 Nepeceyenvs cep ¢ paguycamu, pas-
HBIMW M3MEPEHHBIM AaNLHOCTAM, U C LIeH-
Tpamu B To4Kax HaxoxaeHus HKA, 97a sbi-
YMCNEeHHasi TOYKA W ABNSETCH MECTOMNOoNo-

MEeHWeM NONL30BATENR B TPEXMEPHOM
NpoCTpaHCTEE:

D= \I'(g.,-ﬁ} + AP xC,
B = (S, -V - Vi) i

AF = C,

roei=1, 2, 3, 4; N,V,— onpenensiemsie Bex-
TOpbI NONOXEHWA W CKOPOCTU ure-
ns; S, Vs, — ademepuns HKA; D, D, — 13-
MepseMbIE NapameTpel ([ansHOCTL W paau-
anbHas ckopocTe); AD — pasHocTk ¢as re-
Heparopoe HKA » notpeburens; AF — ot-
HOCUTESNBHBIM yX0O, HacToTel 06PasuUoBoro
reHeparopa noTpebuTens 0T 4acToTkl reHe-
paropa HKA; C — ckopocTs ceeta.

LOns BEMUCNEHWS TPEXMEPHOro Nono-
*eHust nonb3oBatena HeobxooMmo wc-
nonbL30BaTh OankHOCTW 00 HYeTulpex HKA.

TouHoe 3HaHune opbut HKA u Beicokas
cTabuneHocTe OOPTOBLIX  XpaHuTenei
BPEMEHW NO3BONSIOT 06ECNeYnTL BLICO-
KYIO TOYHOCTb BbIMMCNEHWA NONOXEeHWs
nortpeburens.

Mpwn Hasuraumm Ha uyactote L1 no-
rPELHOCTL MEeCTOONPeaeNneHns C ypoB-
Hem BeposTHocTH 95 % cocrasnser B8 ro-
PU30OHTaNEHOM nnockocTk nopsaka 30 m
v no Buicote 60 m.

Mpy NONHOM Nepexofe B cUCTeME Ha
kocmuyeckwe annapatel [NTOHACC-M
C OAHOBPEMEHHBLIM UCNONL30BaHWEM Hac-
707 L1 1 L2 ara TouHOCTE NoBeicuTes Ao 10
1 20 M COOTBETCTBEHHO.

Mepewin HKA TNIOHACC-M, BHewHwiA
BU[, KOTOPOro NpuBeaeH Ha o6noxke aTo-
ro HoMepa xypHana, Obin BelBefEeH Ha op-
6uty B 2003 . v UMeeT cneayowwe oc-
HOBHLIE 3KCNIYaTauWoHHBIE XapakTepuc-
TUKWA:

— CPOK aKTUBHOIO CyLWeCTBOBaHNUA —
7 ner;
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— macca cnyTHuka — 1415 kr;

— nrowagk conHeuHblx Garapeid —
30 Mm%

— MoLHOCTE GOpPTOBOWM CHCTEMBI
anekTponutaHus — 1400 Br;

— nonesaHas Harpy3ska (6opTosoi Ha-
BUrauMoOHHBLIA PagVoTEXHUYECKUA KOM-
nnekc) secwut 260 kr W noTpebnser
650 BT.

KOHCTPYKTUBHOE WCNONHEHWe aHTeH-
HO cucTemMbl u nepenarqvkos HKA noka-
3aHO Ha 2-i C. 06NoXKK.

KomnnektoBaHue opbutansHon rpyn-
nuposkn HKA nporssofmTcs Cneayowmm
obpazom.

CHopka W3 Tpex KOCMUYECKWUX anna-
patos BbBOOMTCH Ha pabouyio opbuty
g OAHY M3 TPex NMocKOCTEeN MOLIHOMN
poccuiickoi pakeTtoii-Hocutenem "lpo-

ToH-K” co cneuywanbHbiM pPasroHHBIM
6nokom PB 11CB61. Janee Ha paboyewn
opbuTe NPOW3BOOUTCA pasfeneHue
cGopKKM Ha OTAENbHLIE KOCMUYECKWE ar-
napars, KOTOpPLIE 3aTeM NepemMeLLalTes
B800Nb OpbWTLI B LUTATHBIE TOHKW pas3me-
WeHwWs.

HazemHuiii cermeHT cuctems [N10-
HACC ekniouaeT B cebs cuctemy soisene-
Hus HKA, HasemHblil KOMNNEKe ynpasne-
HWS KOCMWHYECKMMU annapartamu n cucre-
My SKCNAyaraunoHHOr0 MOHUTOPWHIa Co-
crosHus cucTembl INTOHACC.

HazemHulil KOMNNEKC ynpasneHus pe-
WwaeT 3afa4M CUHXPOHW3aumm GOpPTOBLIX
XpaHuTeneit epemenn HKA, ux npussisky
K MEeXOyHapoAHON CUCTEME EANHOIO Bpe-
menn UTC, npov3ssoaut ToqHOE u3mepe-
HWe napameTpoB opbuT U Nepeaayy ux Ha

60pT KOCMMYECKMX annaparos, ocylle-
CTENSET TENEMETPUYECKMIA KOHTPONb CO-
crosHusa HKA n nepepaqy Ha 6opT KomaHg,
ynpaenenus. HazemHblid KOMIMJIeKec ynpas-
NeHVs U CUCTEMA MOHWTOPWHI & BKIKOHaIoT
8 cebn Gonbloe Konu4ecTso 00LEKTOB —
NyHKTOB ynpasneHusl, pagnoTenemerpu-
YEeCcKMX CTaHuMi nepefadqn komadg, na-
3EPHbIX NOKALMOHHEIX CUCTEM ANA TOYHO-
ro usmepeHvs napamerpos opbur, pas-
MeLLEeHHEIX NO Beer Tepputopun Poccun
W B pROe CMEXHbIX rocypapcTs. YkasaH-
Hble 06bekTel coeamHeHsbl ¢ LieHTpom yn-
pasneHus cucTemsl U mexay coboii pas-
BETBMEHHOW CUCTEMOIA CBSA3W W nepegayin
LaHHBIX.

Koraa ¥ KEM EbIND UIOEPETEHD

B. MEPKYJ1I0B, r. Mocksa

My6nukyemasi 34eck CTaTbs COGEPXUT KpaTkoe U3JI0KeHne nep-
goro narenta I. Mapxouu, nony4enHoro um 110 ner Ha3agq.

mapta 1897 r. B BpuTaHCcKoe naTeHT-

Hoe Biopo (BMNB) ot I MapkoHu
(1874—1937) nocTynuny AONOAHEHWS
K NpensapwTensHoi 3aseke (M3) Ha na-
TenT Ne 12039, nogaHHOM UM 2 1io-
Ha 1896 r. [1, 2]. MHOXecTeO 3apy-
GeXHbIX UCTOPUKOB CXOAATCA B0
MHEHWW, 4TO YTOYHEHWST HOCUIW He-
cywiecTReHHbI xapakTep. OgHako
€ 3TUM COrMacuTbCa Henb3s. B nep-
BOHauansHOM BapwaHTe N3 nonHo-
CTLIO OTCYTCTEOBAJIO rNasHOe —
CXEMbl W HEPTEXW, TEKCTOBOE ONK-
caHve Obiil0 BecbMa KpaTkum
W pacnnoiByateiM. [o-BMaMMOomMy,
KaK pas [ononHeHns u 6einm cyule-
cTeeHHO Donee oObEMHLIMK W CO-
[epxanu, HakoHel, anpobuposak-
HblE CXEMbl Nepejarivika v npyuem-
Huka. Kak csuperensCTeyioT CBf-
3aHHbie ¢ MapkoHu nansHenwme
cobbITURA, NPOLONXaNMCe MCNbITa-
HWs annapartypel, gopaborka ee
CXeM, UCnpaBneHus 3aknioynTent-
HEIX QOPMYTMPOBOK 388BKU.

MocnepHue yTO4HEHUA

B mae 1897 r. B. MNpuc (1834—1913)
nNpennoxun NpoBecTW CpasHUTENbHBIE
WCNbITAHWA NPUEMHO-NEPeSAKOLLEN anna-
parypsl MapkoHu, 8 OcHOBE KOTOPOW ne-
#1T otkpeitwe [ lepua (1857—1894)
0 PacnpoCTPaHUMOCTH NO BO3AYXY 3NEKT-
pomariuTHeiX Konebanunini (3MK), n wH-
AYKUMOHHOWM annapartypsl, peanvayiouien
waeto MNpuca 0 BO3MOXHOM NPOXOXAEHUH
3MK nopn 3emnei (BoAoW) MexX[y 3ako-
NaHHLIMK M30/TMPOEAHHBIMU METANNWYEC-
k1M nnacTuHamu. Y6experwve MNpuca 6a-
3MpoBanock Ha npakTudeckom Habnope-
HUM Nepefayn MMNYNBCHLIX CUTHANoB 13
onHoro Tenerpacgroro kabens B Apyroi
npy napannensHoil npoknagke wx nopn
3emnein Ha oTHocUTenbHO 6AM3KoM pac-
cToaHuK (Ao 50 m).

CnepnyeT 3ameTuTb, 4TO Takoi cnocob
NOA3EMHOIN0 W NOABOAHONO WHOYKLWMOH-
HOro B3aMMOAeNCTBUA NPOBOAHVKOB Oei-
CTBUTENBHO HabnIaAaeTcs, HO Ha O4YeHb

HW3KWX 4acToTax 3BYKOBOro AManasoHa
BonH. Celyac Ttakoi cnocob NpuMeHsoT
LS CBASKW MEXIY NOABOOHLIMW NOOKamMu
v Beperom, a Takxe B METPO, HO kK u306pe-
TeHnio MapkoHW OH OTHOLLEHWS HE UMeeT.

MenbiTaHns Nposoguny Npw Tpawdcna-
LMK CUrHanos sepe3 BpucTonsCkWid kaHan
8 AHFAUY, NPUHEM BNEPBBIE — Ha BOAHON
NoOBEPXHOCTLIO Ana annapatypsl Mapko-
HK. OHKM Nokasanwu NonHoe NPesoCX0acT-
BO BO3OYyWHON GecnposogHOW Tenerpa-
¢uu. MonyTHO BeIsicHKnocsk, 410 3MK pac-
NPOCTPaHAITCA Haf, BOAOH C MEHbLLUMMK
notepsmu, 4em Han semneil. MNoatomy
1 Bbin YCTAHORNEH HOBLI OYEPEAHOR pe-
KOpLO AankHOCTW B 14 KM pacnpocTpaHe-
Hug SMK o7 nepeparivka K NPUEMHUKY.
Cyas o MNniocTpaumm, NpeacTasNeHHon
Ha pmc. 1, NPUEM NPOVUCXOOMN Ha BHTEH-
Hy B BUE [IMHHOTO NPOBOAA. Tak Xe, KakK

1 B NpeabIAYLLMX ONbiTax, CMBICNOBLIE Te-
nerpammel He nepegasany. Ucneiranus
NpoXoaunyM B8 NPUCYTCTBMKM MNPUINALLEH-
HbIX MHXEHEPOB-3NEKTPOTEXHWUKOB 13 AH-
muk, fepmarum, UTanum v KOppecnoH-
[EHTOB HEKOTOpLIX razer. OaHako cxemsl
annapaTtypkl MM He NoKassIBanu.

Yepes MecsL, B MIOHLCKOM HOMEpPE No-~
NyNAPHOro B TO BpEMS B AHIMWK XypHana
"Electrician™ ("3nektpotexHuk”} lMpwuc
BEICTYNMN CO CTaTtbel, B KOTOpPOW Aan
oueHky paboram, nposefeHHbiM B 1896—
1897 rr. Mo ero mHeHuo, Mapkonu He
npepnoxun 4ero-Hwbyne KoHUenTyansHo
HoBOro. Mim Boero nvwb Nogo6paHo vys-
CTBMTENLHOE pene, ynpasnaeMoe TOKOM,
NPOTEKALLWM MO YCOBEPLLEHCT-
BOBRaHHOMY "korepepy” (oevex-
TOpy) n3 cepebpsHLiX 1 HUKene-
BbIX ONWNOK, 3aKNKOYEHHOMY
B TEepPMEeTUYHYI0O CTEKNAHHYI0
Tpybky. MpoBeneHHble wensiTa-
HWUA NoKasanwu, 4To Tenerpadus
683 NPOBOAOE  BO3MOXHA.
Ho npencTouT elle mHoroe coe-
narb NS ee NpakTM4ecKoro Npu-
meneHus. Cxembl annapartypbi
Mpuc onsTe xe He onybnvkosan.

B nokymeHTe He BCe rnajko

2 wiona 1897 r. BB sbpano
NONOXUTENBHOE 3aknioyeHne no
3aseke MapkoHK C coXpaHeHuem
HavmeHoBanua [2]. TexcToBbiiA
W WNNICTPaTUBHBIM  Marepwan
oULMANLHOrO CBMAOETENLCTBA
sknoyaet B ceba N3 (Provisional
specification) Ha agyx crpaimuax [1, 2],
okoH4atensHoe onucakme (Complete
specification) Ha pecsty cTpaHuuax (¢op-
mara Ad) 1 14 cxem Ha nsaTi nucTax (Tpu Ad
v aga A3 copmata).

B omnwuue ot M3 [2], B TekcTe okoHuya-
TenswHoW 3aseku (O3) nocne npegcTaene-
HWa opMAanbHLIX cBeaeHWiA 00 aeTope, YTo0
nokasaHo gparMeHTapHo Ha puc. 2, Hanu-
caHo: "Moe v3obpeTteHne OTHOCUTCS K Ne-
penaye CUrHanos NOCPEACTBOM 3MeKTpuHe-
ckux koneBaHnii BLICOKOW HacTOThl B 3(UpE
wnu B nposoaHvkax”. opMynMpoBKa He
BLI3LIBAET BO3PAXEHNA W CBWIETENLCTBYET
0 NOBbLILLEHUW KBanuduKaLmm asTopa.

OpHako He BCE M3NOXEHHOE Janee Tak
e ranko. Hanpumep, B cepegmHe BTOpon
cTpaHnubl (pparMeHT n3 Hee NpeacTaeneH
Ha pmc. 3) 3asBneHo (Takke BbIAEneHo
8 pamky), 4T0 "C MoaMbUKaLWAMY yKasaH-



5 COMPLETE SPECIFICATEON.

Improvements in Transmitting Eleotrical Impulses and Bignals
and in Apparatus therefor,

I, GucLieLMo Marconr, of 67 Talbot Road, Westbourne Park, formorl.
ot 71 Hereford Road, Bayswater, in the Oount.y of Middlesex, do hereby decl
10 the nature of this invention and in wlmt mantier the ame 10 £0. be performed to ba
partlculm'lv demuhed and usoertamod in and by the followi‘nb z statement .

msudmg

Mym tion 1 to the tea

ion of signals by means of electrionl oscillations
igh frequcnay, which are set up in space or in conducters,

S 2% | - Y 'h
recciving instroments,

: pats &)
b 18 pocmbie to tmm'! G
such as brick walls, trecs, efc. ;

5 of mt-l, or hills or mpuntumu,
describe my jmprovemonts whioh are applicable to the reselivh
e

- "
als nut
also i:l:lz'm:ltgn
which may intervene between 6

B 3710 xe Bpems lNonoe B otTyeTe nucan ob
axkparmposaHn IMK BoeHHLIM Kpeilicepom
"NeiTeHant WnbuH", cny4aiHo cTaBlivm
MEX/Y OXBaHEHHEIMU CBR3LIO CYAAMU.

Cxema npuemuunka MapkoHu

3aneka Ha nateHT Ne 12039 cocrasne-
Ha NpUMeHUTENBHO K BecnposoaHon Tene-
rpadHON CUCTEME C MEOHLIMW BHTEHHAMW-
pednekTopamu kak Ans uanysarens (nepe-
natyuka) IMK BLICOKON HaCTOThl, TAK U A5
Wx nonyLatens (npuemuHuka). Mockonbky
W paHblue, W ceiyac B Bonpoce uaobpere-
HWA pagmoTenerpaduu Nnonemuka MgeT Bo-
Kpyr NPUemMHWKa, TO Aanble B CTAaTLE pac-
cMoTpeHbl matepuansl O3 (cokpalleHHo),
NPUHACTHBIE TONBKO K HEMY.

Ons nyywiero NoOHUMaHus cyt 13ob-
PETEHWA PacCMOTPUM CXEMY NMpUeMHWKa
Tak, kak oHa naobpaxexa s O3, 4T0 BUAHO
crneea Ha pMc. 4. PRoom N\ HarmsaHoc-
TV NnomeLLeHa ynpoueHHasn (6e3 uckpora-
CSLWX Pe3UCTOpOoB) W aAanTMpOoBaHHas

Puc. 3 £ ANA HALLEro Cny4as Cxema U3 amepwkaH-
ckoro xypHana [3] 1904 r. OHa opHoBpe-
FI1G.2.
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HbIX annapaTtoe BO3MOXHO NEpenasarb
CUrHasbl HE TONBKO Yepe3 CPaBHWUTENBHO
HeBonblUMe NPensTCTBURA, Takve kak kup-
NWYHbIE CTEHLI, NEePEeBLA W AP., HO Takxe
nonepex WNM CKBO3b MAacChl MeTanna,
WK BO3BLILLEHHOCTW, WK TOpbl, KOTOPLIE
MOTYT HaxXOOWTECR MeXay nepefaiownmm
U NPUEMHBIMKU WHCTpyMEHTaMKu”. 30echb
3anBuTENb, Kak ykaszaHo v 8 [1], onsaTb
"npokononcs”. He Toneko Yepea "macchi”,
HO Aaxe Yepesa ToHkue crov metanna IMK

BbICOKOW 4acToThl He NPoXoasT, a, Haobo-
POT, OTPAXAIOTCA OT HUX.

Brnepsuie ykasaHHoe sBneHve noame-
TWUN Hall CoOTeMecTeeHHVK — u3obpeTa-
Tens pagwo A. C. MNonoe (1859—1906)
B 1897 r, Korpa Hanaxuean Ces3b MEXOy
kopabnamu "Adpuka” v "Eepona” B Ban-
Tuinckom mope. 3abasHo, yto korpa BB
Bbl0aBaio MapkoHW NONoOXUTENbHOE pe-
LLEHWE, B TOM YuChne no "nepepaye curHa-
NOB CKBO3b MAacchl metanna”, TO kak pa3

MEHHO CEBMOETENLCTBYET O TOM, YTO TOraa
(0a u ceryac) amepukaHuam He Dbinu ua-
BECTHbLI HACTOALWE YEPTEXWN PaHHUX Te-
nerpadHbix npubopos MapkoHu.

[MaBHbI 3NEeMEHT NPUEMHWKAE — Cek-
LIMOHWUPOB3HHAA repMeTUYHasn CTEKNAHHANA
TpybKka-peTexkTop (korepep) j , nokasaHHas
Ha opuruHansHom (13 0O3) puc. 5 B yeenu-
YeHHbBIX Macwrabax, uMmeet onvHy 38 v am-
ameTtp 2,5 mm. M3 Hee oTkayaH BO3AYX.
OHa CoOepXuT BHYTPU METAITUYECKWIA NO-
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pOLICK WNW  METanIMYeckue Onunku.
Ha 060umx KoHLUax OHa COEANHEHa C MeHbI-
MW nnactuHamu kK "nopxogslux pasme-
pos” (npumepHo 13 MM ANMHOIA, 5 MM LIK-
PVHOR 1 TONWMHON 0,5 MM), COOTBETCTBY-
OWKX ASIMHE NPUHUMAEMOV BONHLI Many-
yeHvs nepenatyuka. Mnacru k v Tpybka-
NETEKTOp j NPVKPEnseHsl K Opyroin cTek-
naHHOI Tpybke o gnuHol He Gonee 30 cm,
XEeCTko (UKCUPYEMOW C OOHOrO KOHUA
B EPEBAHHOM BpYCKe 0° (BO3MOXHO Kpen-
nexwe TpyBku 0 ¢ 060UX KOHLIOB).
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Puc. 6

B WCXOAQHOM COCTOSIHMM NOPOLIOK
B TpybKe-AeTekTope HE NPOBOAUT B/IEKT-
puueckuii Tok. Korpa xe npuemHUK Hauw-
HaeT noaseprateCa BHeWHemy obnyye-
HUWIO, NOPOLLIOK B AEeTeKTOpe CTaHOBWUTCH
TOKONPOBOASILMM W noacoenuHneT ob-
MOTky pene i (cm. puc. 4) k 6arapee g.
KoHTakTel pene n 3ambikaloTCH W No4-
knouaoT BaTapeto r K Noxoxemy Ha ane-
KTPUYECKWIA 3BOHOK NpepLisarento p
v neuatalowlemy mexanuamy h. Hkopb
npepuiBatens p yoapset no kopnycy
TpybKku j ons BCTPRXWBaHWS NOPOLLKa
W BO3BPALLEHWR ero W BCEro ycTpoucTea
B MCXOoOQHOEe CocTosHue. Llukn nosTops-
eTCA € NPUXOA0M KaX/A0ro CNeayowero
BHELUHero curHana.

MpoeonouHbie GeabiHaykTvieHEe p', p°,
g, h" 1 X1AKOCTHLIE § PE3UCTOpHI CNocoB-
CTBYIOT UCKPOralleHWIO B KOHTaKTax, npe-
[OTBPALLEHUIO WX NOXHbIX CpabaTbiBaHii.
K Batapee g niacTuHbl K NOAKIIONEeHb! He-
pe3 3aWuTHLIe katylkv k' ¢ WwipuHoil 06-
MOTKM 5...7,5 CM, HEMOTaHHBIE TOHKWUM
W30NMPOBaHHLIM NPOBOAOM AMHON 0,9 M.

C uenbio yBenu4eHus AanbHoCTU yee-
pPEHHOrO NpUemMa CUrHanoB nepenarymka
4yBCTBUTENBHYIO TPyOky-perexkTop j u
nnacTuHel k npueMHUka nomewat 8 Go-
KyC Napabonuyeckoro menHoro pednex-
Topa £ C (POKYyCHbIM PaccToRHUEM, paB-
HbIM YABOEHHOMY 3HAYEHWIO ONWHE BON-
Hbl, 3MUTUPYeMOol nepegaTtymkom. Mnac-
TuHb! k MOTYT BbITE U U30rHYTEIMU TaK, KaK
usobpaxeHo Ha puc. 6. OpHUM KOHLOM
WX COEMHAINT C TpyOKoW-Korepepom j,
apyrum — C KOHCTPYKTUBHO WCNONHEH-
HBIM KOHAEHCATOPOM, COCTOSLLMM U3 06~
Knanok NNoLAaLI0 OAWH KBaapaTHLIA
oiokM kaxaan (645 mm?) ¢ naonmpyioLen
npoknankoil k* Mexay HUuMK.

Nomumo pednextopa, 8 O3 paccmoT-
peHbl Apyrue evas ynasnuearenein 3MK,
Gonee NoOAXOORWMX ANS BO3BHILLEHHOC-

TEi U ropHbLIX MECTHOCTEN, NTO MANIOCT-
puvpyet puc. 7. OovH koHel, Tpybku-ae-
TekTopa 3a3emMnsioT TONCTEIM NPOBOAOM,
APYroi KoHey noaknio4ainT K npaMo-
YrONBHOMY METANNUHECKOMY NIUCTY, Tako-
My XE€, kak y nepenaryuka (pasmepo He
OrosopeHst). JIMCT pekoMeHayercs Uao-
AMPOBaTL OT CTORKK X W NoAHWUMATE NOo-
geie. JonyckaeTcs 3ameHa nucra uu-
AMHOpoM, No ¢GopMe HanoMWUHaKLWWUM
wnrny (pasmepbl He ykasaHol). Bewarte
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be and tarred.

NYTEM MPUCOEOMHEHWS KOHLOB 4yBCTBU-
TensHoOW TPYOKY j K ABYM 323EMUTENAM,
pacrnonoXeHHLIM Ha HEKOTOPOM PaccTos-
HWW OpYyr OT Apyra no JMHUM Npuxoaa ko-
nebanuii. AT coeguHeHUs He MoryT OubiTb
[OCTATOYHO MNPOBOASLWMK, NO3TOMY
[OmXHE coaepxate B cebe koHpeHcaTop
noAXoAsAUIEN EMKOCTW € MNOBEPXHOCTHIO
nnactud 0,83 M° (C OM3NEKTPUKOM B BUAE
napaduHoeoi Bymaru)”.

Mepeas paguoKkoMnaHns

MNMocne NpPoBEEHHLIX WCMNbITaAHW Ha
BpUCTONBCKOM Kauane v BbiCTynneHus
Mpuca B HAY4HO-TEXHWYECKOM XypHane
MapkoHuW CTan Becbma nonynapeH y ce-
65 Ha poavHe, B Mtanuu. HecocTtossLe-
rocs oduuyepa MapkoHu (He cymesLiero
cAaTe BCTYNUTENbHBIE 3K3ameHbl B Wita-
NBbAHCKYI0 BOEBHHO-MOPCKYH0 aKageMuio)
6 vions 1887 r. npurnacunu Ha UTanbaH-
CKyi0 BoeHHO-Mopckyio Baay Jla Cneuus
H& TOPXECTBEHHYIO BCTPE4y, YCTPOEH-
HYI0O €My W3BECTHBIMW UHXEeHepamu-
3NeKTpukamMu, ANA NepcoHanbHoW ae-
MOHCTPauuM CBOEro AEeThlid MHOTUM
cneunanucTam, a Takke reHepanam, an-
Mupanam, koponio v koponese Mranuu.
Mpy nepebix Xe BKNIOYEHUAX NPUEeMHO-
nepepaniei ycTaHoBKK No BO3AyXyY No-
wna renerpamma "Viva I'ltalia” ("Oa
appascTteyeT Mtanus”). Yaanoce noka-
3aTh annaparypy B ODEACTBMM Ha pac-
cTORHUKM 18 kM 1 Bnepewe npvem IMK
W3-3a NIuHUW ropuaosTa. MNocne BCTpeywn
MapkoHW yAOCTOMACA NPUrnaweHus
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Puc. 8

TWwnany” MOXHO Ha BLICOKYID 330CTPEeH-
Hyl0 CcToiky. Bmecto nwcta u "wnsanb”
MOXHO NPUMEHUTE TOHKYIO METannuyec-
kyilo donbry (rabapuToB OnNATb Xe HET),
NOAHWMAEMYID BBEPX BO3AYLLUHLIM 3MEEM
WM MUHUBO3OYLUHLIM WAPOM. Y nepena-
OWern U NPUeMHON CTOPOH NOAHATHIE HA
BbLICOTY METANNWYECKUE NPEAMETHI Xena-
TenbHO pacnonararts Ha OWHAKOBOWA Bbl-
coTe OT 3emnn,

Kak v B N3, B O3 He BCTpe4aercs Tep-
MuH "aHTeHHa". OTCyTCTBYIOT COBETHI NO
NPUMEHEHWIO 8HTEHHEI B BUAE ANIMHHOMO
NPOBOAA, XOTH TAKOBEIMKM MOXHO CHUTaTb
NOOHUMAEMBIE BBEPX MeETannuyeckue
KOHCTRYKLMW C NPOBONOYHBIMKU CHUXEHW-
amu. Taoke HeT B O3 ynomuHaemblx B M3
NONYKPYroBkLIX NNACTUH UMW NPOBOAHUKOB
"nopxonswen gnube” subpartopa I. lep-
ua. Opwako paspaGotanuas A. Puuun
(1850—1920) v 3anBsieHHasn aHTeHHa-pe-
dnekTop, No cytn, ecte nonysubparop
lepua.

Kak u 8 N3 [2], B kOHUe O3 onaTL yT-
eBepxaaetcs, 4To nosuTe IMK BO3MOXHO
oT 3emMnu wnu soabl (gparmeHT Tekcra,
BLIAENEHHEI  pamkoi, nokasaH Ha
pwc. B): "910 moxeT BuiTh AOCTUrHYTO

to be dry and tar -
iver it is § le to pick up the oncillations from the carth
be done by ting the terminal
v at 8 certain distance
a line with the direction from which the oscillations are coming. o 0
foust not be entirely conductive but myst contain a condenser of suitable capacity,
od paper as dielectric).

conductive b

or water|
of t-l_:é
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tin foil. As the

B OWMUMANBHYI0 PE3NAEHLMIO KOponew
Wranuv B Pume Ha 3BaHHbI 0ben B ero
4ECTb.

Yepes gee Hepgenu Mapkowu cospan
koMnaHwio, HaseanHyio "Wireless Telegraph
& Signal Company” (nepevmMmeHOBaHHyIo
e 1900 r. 8 "Marconi’'s Wireless Telegraph
Company"”). OT BOEHHO-MOPCKOTO BEAOM-
cTea UTanuv koMnaHus Ha passutue nony-
yuna HanuyHbimu 15 000 dyHTOB CTEpnvH-
roe (850 000 B cOBpPEMEHHOM SKBUBUIEH-
Te) B 06MeH Ha BecnpensaTCTBEHHOE NOoNb-
30BaHWe ero nateHramu. 3a npoaaxy 40 %
akuuil NPeanpuaTUIo yaanock BLIPYYUTb
eule 25 000 cyHTos. C 40 000 aHrmwuiickon
panots (4 500 000 ponn. CLUA no cospe-
MEHHOMY KypCy) OpraHvaaums Havana pa-
6oty. Ha cnyxBy B komnaHuio Bwinu npu-
rNaLleHbl BHICOKOKBANMGUUMPOBaHHEIE aH-
rAUACKME YHEHBIE 1 MHXEHEPbI.

MNpwc okasbiBan MopanbHy NOOOEPX-
xy MapkoHu, HO HE NPUHUMAN AERTENBHO-
ro y4acTuna B CO34aHWUKM KOMNaHUK 1 ee pa-
Bote. B ceHrabpe 1897 r. B pacnonoxe-
Hom Ha Bepery nponusa Jla Maxuw r. lysp
OH peLunn CaMmOCTORTENLHO NPOBECTY Te-
CTOBbIE UCNBITaHsA 6eCNPOBOAHON CBA3W.
OnHako u3 3ater HUYEero He NoNyYunock.



Ynanock Nk NPUHATE CUIHANBE H2 O4EHb
KOPOTKUX paccrosHuax. [ns saseplueHus
UCTLITAHWIA K NNaHupoBaHus ByayLmx pa-
60T npuLNocs 0BPaTUTECH 38 NOMOLLLIO
k MapkoHu.

HecmoTps Ha npeanpuHATHIE YCUNWS,
oTnpasneHue 1 npuem TenerpagHeix co-
OBLLEHWUIA MO PaaMOo HE NONYYanu NONXHO-
ro NPU3HaHWa B PYKOBOASLUMX MDOMBbILL-
NEHHBIX W (UHAHCOBBIX Kpyrax esponen-
ckmx cTpaH. MapkoHu nposensn Gonbluyio
130BpEeTaTeNnbHOCTL B NPOABMKEHUW HO-
BhIX Mael B TexHuke ceasn. Celvac 6bi npo
HEro ckasanu, 4To oH Bbin 3ameqaTensbHeIM
"nuapwmkom”. Tak, Hanpumep, B Donon-
HEHWE K [O0roBOPHLIM HAy4YHO-TEXHWHEeC-
kum pabotam B CO30AHHON KOMNaHWM OH
cTapancs LWMPOoKO y4acTeOBaTb B MEpO-
NPUATUAX, PACCYUTAHHER HA BHELUHWIY 3dh-
hexT, NPUBNEKATL PENOPTEPOE M3BECTHLIX
raser ons oceeuleHus cobbiTuin.

Tak, Hanpumep, B wione 1898 r. Mapko-
HU obecneuun nepepaqy Tenerpamm ana
aHrnuitckoil koponessl BUkTopuw, npoxm-
BABLLEN B peanieHLun Ha ocTpoee YaiT.
MNocnanua oHa nonyyana oT cbiHa, NPpUHLA
YaneCkoro, He3anonro go 3Toro noepe-
[AMBLLEr0 HOTY, HO HaXOOVBLLEr OCA B MOpE
Ha AXTe ¥ NPUHUMABLLErO y4acThe B 04e-
penHoii napycHowu perate (The Coves
Regatta week). ExenHeeHo koponesa no-
fiyyana o COCTOAHWMM 300POBbA OTNPLICKA
6lonneTeHb, KOTOpLIA napannensHo no-
CTynasn B pegakuuuy raser, nybnmkaumu ko-
TOPLIX OMOBELLany BCIO CTpaHy O camo-
YYBCTBWUMW NPUHLA Y3NbCKOro, 4To no TOMy
BPEMEHW BCEM Ka3anoChb COBEpPLUEHHO
HecnpeueneHTHBIM.

Ha nanybe axTol MapkoHW ycTaHoBUN
BEPTUKANBHYIO @HTEHHY BLICOTOW 25 M
N5 Nepeaarynka, reHepypyoLIero wc-
kpy B 25 cm. Ha Gepery cmoHTWpOBan
TaKke MNPAMOCTOSLLYD MayTy BHICOTOWN
30 m ¢ kpenneHvem pacrsxkamu. Tene-
rpaMmmbl Nepefasan Cco CKOPOCTLIO
100...120 Byke B MuHyTy. OHW copepxani
ot 50 no 100 cnos.

Mo okoH4YaHWW COPEBHOBaHWIA MPWHL,
nopapwn MapkoHu axTy, Ha KOTOpOoW nna-
Ban. Yyactvem B perare MapkoHu noka-
3an, 4yto 6ecnpoBofHas CBR3b MOXET
BbITb NonesHa NNasalowuM No MOpIo Cy-
08M 1 ux 3kmnaxam, ocobeHHo B oBcTon-
TenLCTBax, korna oHW TepnAT Bencreme.

MNocne aroro BNy NOCTPOEHB NPUEM=-
HO-TEpenanwme 3nekTpoycTaHoBKU W
aHTeHHble MauTel B6nu3u r. [yespa B AHr-
nuK U r. BynoHs Bo @paHumn, T. €. B CaMOi
y3Koi qacTv nponuea Jla Manw. 27 mapta
1899 r. MapkoHu nepepan nepeoe Tene-
rpacdHoe coobuieHne Yepes BOOHYIO npe-
rpany Ha paccrosHue 43 kM. 310 npoxo-
AVNO C NPUBNEYEHWEM BHUMAaHWR rpax-
[aHCKUX W BOEHHBEIX PYKOBOAWTENEN W3
npaeuTenscTe ofeux CTpaH, LWWPOKON
nyGnvkKKn 1 NPecchl.

A. C. Monoe — u3obperarens paguo

B koHue XIX seka TenerpadHoit CBA3LI0
ObiNK OXBaYeHbl MHOTWE KpPyNHbIE ropoaa
W HaceneHHole nyHKTel. OHa HagexHo pa-
Gorana. OaHako HEBO3MOXHO BLINo NpoTa-
HYTb NPOBOAA K NNABAIOWMM MO MOPAM
MOPCKUM Cyfiam, TPYAHO M A0POro Npokna-
[BLIBATH WX Yepes BOAHLIE NPOCTOPE, B rop-
HbIE MECTHOCTW. MoaTtomy rocre 3asepiue-
Hus onwiToe [© [epua e koHue 1880-x rogos
waen becnposogHoi ceA3n "BUTANa B BO3-
nyxe”. 3. bpannu (1844—1940) so ®paH-

uvm u O. Jlopx (1851—1940) B AHrmum
B YHWBEPCUTETCKUX ycnosusx cobupanw
YCTPOWCTBA C AETEeKTopom (korepepom)
3MK, HO He NPoaBUHYNUCH Aankiue nabo-
paTopHBX hU3HHECKUX ONLITOB.

MNpuemHk, cnocoBHLI NPUHWMATE He
TONbKO Chy4aWHble OAHOKPAaTHBIE CUrHa-
Nibl, HO W NOBTOPRICWMECS (nepuogwyec-
KWE), NPU4EM C Manou NoCTOsSHHON Bpe-
MEHW (BpEMEHEM OTKNWKA), AOCTATONHOW
ONs perucTpauuv TenerpagHbix 3Hakos
¥  CWUMBONOB, BMEpBbie NPENNOXUN
A. C. MNonoe B Poccuu. AnnapaTtypa Mono-
B2 UMENa eLe OAHO CKNIOHYUTENBHO Badk-
HOE OOCTOMHCTBO ANA TOoro Bpemexy, Oxa
npeacrana B BUOE 3aKOH4YeHHOW paspa-
60Tk, NpUroaHoi Ans BeCTPOro BHeape-
Hus. MNMomumo Poccuv, ee © Mansim npo-
MELNEeHWEM OCBOWIW B NPOW3BOACTEE
B lepmanum, CLUA, @paHumn v BoiyCKan
snnote go 1910 r. U Be3ne ee HaswiBann
"cxemow Monoea".

MNo npoliecTeuy epemenn ninboe n3o6-
pETEHWE [OOBOMbHO 4YacTo OLUEeHWBAOT
C NMO3ULMK Bro HAYANBHOr 0 NPaKTUYECKOro
NPUMEHEHWA, YACTO CBR3aHHOIO C Tpya-
HeiMu oBcToaTenbCcTBaMu. MNepeoe no Ha-
CTORLEMY CEPLE3HOE WMPOKO U3BECTHO
vcneiTaHve paguorenerpadui NpovsoL-
no B Poccun. HanoMHUM KpaTko O HEM.
Hauanock oHO B koHUe 1899 1., a 38k0oH4U-
NOCh 4epes HeCKONBKO MECALIEB.

B nexabpe 1899 r. 6poHerocey "TeHe-
pan-aamupan AnNpakCuH™ cen Ha KamHu
u nponopon 6ok 863K octpoea lornavn
8 ®uHckom z3anvee. MpoBoAHOW CBS3M
¢ oCcTpoBOM He Gwino. Moaromy pewwnu
NoCTPOUTL Ha HEM paguoTenerpadHyo
CTEHLUMIO, 8 ApYryI0 YCTaHOBWUTL Ha OCTPOo-
se Kytcano, pacnonoxeHHom 6ausko
k Gepery v UMEBLUEM C HUM NMPoOBOAHOE
coobuieHve. Ob6e paguocTaHuvMy CTPOMIK
B CyPOBBIX 3UMHWX YCNOBUAX U B KOPOTKOE
ppems. [lanbHoCTb paguonuHuu Beina
pasHa 47 kM.

MNepeas paguorpamma npuwna ua
aeHoro mopckoro wraba B deepane.
B Heil crosslMi praooM ¢ BpoHeHocUEM
nenokon “Epmak” (Ha cnydail okazaHus
NOMOLLM) NPOCUAKX HaNpaenTLCR ANA cna-
CEHWA HECKONbKMX OECATKOB pbifakos,
YHECEHHbLIX B OTKPLITOE MOPE Ha 0TOpBas-
welcs NbavHe. 3a Bpems BCel cnaca-
TENbHOW 3KCNeavLWy, 3aBepLUUBLLERCS
g anpene 1900 r., B o6e CToOpoHL NPOLWNO
HECKONbLKO COTEH Kak cnyxebHbix, Tak
W NUYHBIX (OT 3KUNaxa) paavorpamm.

Mo okoHyaHuu onepauyvm Monoe Goin
HarpaxgeH npemuein 8 33 000 pyb.
(1 850 000 ponn. CLUA B coBpeMEHHOM
IKBUBANEHTE), €ro NOMOLHKK M. PuIBKuH
(1864—1948) — 1000 py6. (57 000 nonn.
CLUA). CobbiTe UMENO WWMPOKWIA pe3o-
HaHC B MUPOBOA Ne4arw.

MpumesarensHeiM Ons TextHukn Map-
KOHW CNy4aem CHWTAETCH CraceHwe nac-
CaXUpPOB C TOHYLLEro navHepa "TutaHuk”.
Ho oHO NPOM30LLNO yXe MHOro NeT cnyc-
™, 81912~

Ecnv nonpoGoBaTe B3rNsHyTh Ha M306-
perenue MNonoea ¢ BepLUnH TEXHWUKK NO3a-
NPOLLNOro BEKa, TO ero BNONHE MOXHO
OLeHUBaTh kak "o3apeHue”. PewueHuwe 3a-
0341 BOBCE HE KaXXETCHA NPOoCTbiM, O4e-
BVMAHBIM UK TPUBMASEHBIM AAXEe HbIHeLU-
HUM chneuwanucTam No pagwoannaparty-
pe. Ecnu 61 Monos He uao6pen yCcTponcT-
BO aBTOMaTU3NWPOBAHHOIO NpUeMa curHa-
NOB, pacnpocTpaHriowmxcs no adgupy,

TO coBcem He GakT, 4To KTo-HMbyak apy-
ron ee TyT xe npuvayman. Bnorndve sos-
MOXHO, 4T0 Be3a MNonosa passuTue paguo-
Tenerpaguv  3apepxanock Gbl  Ha
10...15 ner — Ao nNoseNeHUA KpucTannu-
4HecKoro getekropa.

MNpuwopwurer A. C. MNonoea npu erp xma-
HW HUKTO He ocnapuean. W ceiyac mMHO-
*ecTeo noaeit B Poccyvn 1 3a rpaHuuein
cuuTaioT MNMonoea naobperarenem paauvo.
B Hauane mas 1995 r. B yecrts 100-netun
waobperenun paguo A. C. Nonosoim op-
raiusauus KOHECKO npw OOH nposena
MEX/IyHapOaHyo 16uneityio KoHpepeH-
umio 8 Mockse 1 obwaeuna 1995 r. "Bee-
MUPHBEIM FOAOM Paauro”.

MapKoHU — aHIMo-UTaNnbAHCKWIA
Monoe

Kak yxe ykazaHo, GopmMansHo, ¢ TOHKK
apeHus nybnukalmKn, cxema npuemMHuka
[ MapkoHw cTana wuw3sBecTHa 2 vions
1897 r., T. e. 4epe3s 26 MecrLes NOCNe Bul-
ctynnenvs A. C. lNMonosa Ha 3acepaHum
Pycckoro ¢puanko-xmmuyeckoro obuiecr-
ga (PMX0) B Carkr-Metepbypre. Mo mep-
Kam npuopuTeTHocTHU 26 mecAues —
ouexb bonbluoi cpok. B yerpoiicTee Map-
KOHW A0MXHbI 6K GbITe O4EHb CYLLECT-
BEHHLIE OT/INYUA, 4TOBLI CHUTaTL Ero U3o-
6perarenem paguo. OgHako Takux OTu-
4YKiA HET. [JononHuTenbHBLIE WyHTUpYowmwe
peaucTopu U ewe oanHa Gatapes ans nu-
TaHus pene MoryT BbiTb OTHECEHL! TONLKO
K HECYLIECTBEHHLIM MONONHEHWAM, BPAL,
N OKa3bBaKLWMM 3aMeTHOE MNOoNoXu-
TenbHoe BAvaHKue Ha crabunbHocTb pabo-
THl YCTPOWCTBA.

Monynapu3aTopbl paHHero TEOpYecTsa
MapkoHM "nomarT konbs” BOkpyr Bynrto
6l CeNexTUBHLIX BO3MOXHOCTER npuem-
Huka MapkoHW, OCHALLEHUA Ero anemMeH-
Tamu — katywkamu k' (oM. puc. 4, 5), 3a-
WU aIoWMMy  aeTekTop (korepep) ot
WyHTUpYloWwero aeiicreus Gatapev nura-
HUR, W nnockumK nnactuHamu k, ByaTo
peaoHupytowwumMy ¢ IMK BoiCoko HacTo-
Thl nepeparyvka. Cnenyer ykasaTh, HTO
katywkwv k' npuoyman Bparnu. Jlogx 3a-
METWA, 4TO OHW, NOMUMO 33LLWTHON (yHK-
LuK, ewie oTBUpaKNT YacTe NOCTYNAOLLEN
BHEPrvK, NOCKOSNIbKY HEW3BECTHO, Ha YTO
HACTPOEeHH, W, CNEAOBaTENbHO, NMOHWXa-
10T 4YBCTBMTENLHOCTL Korepepa. Jlyuwe
OT HUX OTKA3aTbCH.

MonoBy a1V KaTywwky Buinyv U3BECTHLI,
U OH Obin cornaceHd ¢ mHeHwem Jlopxa.
CnpasegnmeocTy pagu cregyer oTme-
TWUTb, 4TO NO3AHEe, KOrga Hay4unvch on-
TUManbHo NoabupaTe WHAYKTUBHOCTL Ka-
TyLIEK, OHW NOBCEMECTHO BNk BBEAEHL!
B npuemHukK. Ho oHw elue He CTaniv nepe-
MEHHBLIMW A1 HACTPOWKU Ha pasnuyHbIe
4acToThl.

YTo xe kacaeTcs MeaHbix nnactuH K,
TO NPO HWUX ONPERENEHHO MOXHO CKa3aTb,
4YTO OHW, ECNK W Bbink Ha YTo-HKWDyAb Ha-
CTPOEHbI, TO TONBKO HE HA TO, HTO HYXHO.
Bce, HanucaHHoEe Npo Cenexkumio B nep-
sovi 3aseke Mapkonn Ne 12039, — Bcero
WL CO4UHEHWE HAa MOAHYIO B TO BPEMA
TeMy, UCXOOSUYI0 OT 3HAMEHWTOrO aHr-
nuinckoro ¢uauka B. Kpykca (1832—
1919). Mapkouw (c coasTopamu) nucan
"TO HE 3HAK 4TO, HO 4YTOGLI NPOW3BECTM
BreyaTneHue” Ha NoTeHUWantsHeX AoBep-
YMBBIX W HECMBILLNEHBIX 3akasuukos. W
3TO eMy OTYACTW yaanoch.
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Ceityac craTte Npo CEeNekTUBHOCTb
npuemHuka MapkoHu NPoaonNxaiT Tupa-
XUPOBaTL €ro HEKOMNETEHTHBIE CCNeao-
satenu. BoaHWkaeT BONPOC: @ 3a4em OHW
counHaT? OTBET NPOCTON: BONBLWHCTBO
W3 HUX KOMMEKLUMOHWPYIOT niobyio Buiroa-
HYI0 ANR NPOAAXW aHTUKBAPHYI0 annapa-
Typy. TexHuku Nonoea Ha pbiHke HeT, a arn-
naparypsl MapkoHW — OTHOCMTENBHO
MHOro. Y oueBuaHo, C NO3ULMK KOHBIOHK-
TYPbi BHIFOAHO, 4T066 Mapkotu Bein uso-
Operatenem paguo.

JlokazarenbCTBOM OTCYTCTBMA 3ne-
MEHTapHOW cenekuun B annapatype Map-
KoHW B KOoHUE XIX Bexka cnyxart Takue co-
6LiTun. B okrabpe 1899 r. oH Bbin npurna-
weH B Huo-Mopk Ha kyGok AMepukyn no
napycHoMy cropty ana obecneyeHvs pe-
rartol paguotenerpadHoil cessbin. Bo
BpEMS NNaBaHuii OouH U3 MOPCKMX odu-
uepoB noxeanun MapkoHu 3a HafexHYI0
CBRA3b VU OAHOBPEMEHHO NONEHAN, Y4TO He-
OQHOKPATHO Monanan B cuTyauuu, Korga
eMy HE yaasanoCh BHIAENWUTH NONE3HbINA
CUrHan W3 HECKONbKWX, OfHOBPEMEHHO
NOCTYNaKWWX Ha BxOn, NpueMHwka oT
pasHeix nepepativkos. MapkoHu noobe-
AN UCNpaBnTL NONOXEHWE B HOBLIX Bbl-
nyckax npueMHukos, Cenekuws B pagno-
annaparype NOBLILLAET €€ YYBCTBUTESb-
HOCTb. Yem Gonblue onvHa nytv paguo-
BOMHLI, TEM DONEe cenexumnna HyxHa.

OnHako npy sHameHUToOM "Bpocke” ve-
pea AtnaHTWHeckuwit okeaH B pexabpe
1901 r. cenexyvs Obina eue Hesepoma
Mapkoru. OH Donblue Haneanca Ha MoL-
HOCTb NEpenaTinKa U OTPaXkKeHUs paamvo-
BOSH OT atMocdepHbix cnoes. OTaenbHLIe
WUCCNENOBATENW A@Xe COMHEBAIOTCA B A0~
CTOBEPHOCTK CcOObITUR — TOraallHero
npuema Byksnl S [4, 5]. Bmecre C tem us-
BECTHO, 4TO ecnu Gykey yAanoCb OTno-
BWTh, TO Ha CaMyl0 3NEeMEHTapHYI0 Npu-
emHylo cBopky (Cxema ee npeacTasneHa
Ha puc. 9), COCTOALWYIO U3 PTYTHOrO fe-
rextopa, Barapen v "HaylwHuka" (rono-
BHoro TenedoHa).

NocTckpuntym

PesiomMupyR BCe BbilleckasaHHoe,
MOXHO 3aK/II04UTL, 4TO Yy MapkoHu (1 ero
TeHesoro coaetopa Mpuca) nony4uncs
HeyAayHei BLIBOP KOHCTPYKUMKW npuem-
HOW CTaHUMV ANA 3asBkW Ha nartedT. Pe-
hneKkTopbl-aHTeHHbl He nownw. B pant-
Helllem [AR YCTAaHOBJIEHWA PEKOpPAoB
panbHocT MapkoHW BbICOKO noaHVMan
MPOBOSICHHBLIE AHTEHHRI, PacTRruBaeMbe
Ha BLICOKWX Onopax W npeaHasHa4YeHHbIe
AnA cpeHe- W ANMHHOBONHOBLIX Awana-
3oHoB. Tekctel M3 u O3 Ha nareHT
Ne 12039 copepxaT HECKONbKO Cepbea-
HbIX OWKWBOK, CBMAETENLCTBYIOLMX O NPO-
Oenax y MapkoHn B 3HaHuax GU3VKY
1 BNEKTPOTEXHWKU TOrO BPEMEHMW.

Wmerowpmecs B8 N3 n O3 TexHuyeckune
Hecypasulbl CBMAETENLCTBYIOT 00 oTCyT-
CTBUV NPEALECTBYIOWMX NOAaYE 3asBKU
3KCNEPUMEHTaNBHEIX paboT. MmenHo no-
3TOMY, ONEBWLHO, NO 3aBEPLIEHUU
odopmneHns nokymeHta Ne 12039 uepes
HENPOAOMKUTENEHOE BPeMs OH Bbin U3LAT
w3 BB 1 nepenaH Ha 3akpbiToe XpaHeHue.

B cpepctBax Hay4HO-TEXHWYECKOW W
MaccoBoW WMHGopMauMu B pas’fnuyHbIX
0b63opax 1 "Memyapax” 3nu3oauyecku
"gBpacuisany” "npurnaxexHyio” v byato
Bl HACTORALLYIO NEPBYID CXeMy NPUEeMHIN-
ka MapkoHW, HEOTIIMYMMYIO OT Cxembl IMo-

nosa, kak, Hanpumep, B [3]. daxe nonu-
TUHECKME LUNWUOHCKWE CEKPETH HE XPaHaT
100 net. "Marconi Corporation” npstana
3aneky Ne 12039 porbwe, HO, HaKOHeL, i
npepana ee “rnacHoctu”. Mayyas ee, |
MOXHO TOMBKO ANBUTBLCR TOMY, K&K MOXHO :

waobperarenem paguo npuaHasarb He-
NOBEKa, HeQoCTaTo4HO CBenyluero B ob-
NAcT, rae emy W ero NoKpoBUTENAM XO-
Tenock cefn NposBnTh.

ABTOp 3TOW CTATbU CHUTAET, 4TO MOXET
BbiTh HE TaK Yy 1 NNOX0 TO, 4TO MapkoHu
3aumcTeoBan uaobpetexuve y MNonosa. Pa-
o Hayano BeicTpee passusartsca. Bee or
3ITOro TONLKO Bbirpanu. Ha earnsp asto-
pa, HawGonee ygadHyilo oueHky MapkoHu
[an U3BECTHLIA aHMUACKUIA HXeHep nu-
cavenb-panTact A. Knapk (pop. B 1917 1)
B 2001 r. no cnysaw 100-netma nepebpoc-
KW pagvocurHana Yepes Atnantuky: "OH
He Obin B NONHOM CmbiCne usobperate-
nem. Wipes Hocunack B Bo3ayxe. Ewe oo

/lﬁfZM

I bavapes
|

PryTHLIN
Korepep

HaywHmuK

Puc. 9

Hero npoucxoaunu npobHbie nepenaun
coobuieHnin Ha Hebonbluve PacCcToAHWS.

Ho vmeHHo MapkoHu Chirpan orpoMHYyo
POk B pacnpocTpaHeHuy paamo, Tak Kak
nepeLIM 0CO3Han ero sxayeHue. OH ocHo- |
Ban KOMMEPHECKYID OPraHu3aLnio No BHe- '
APEHWIO PAAKO U CAENaN NEPBYIO TpaHcar- |
NAHTUYECKYID NepenaYy, KOTopyl MHOTUE |
y4eHble CHUTANN HEeBO3MOXHOW U3-3a KpU-

BU3HBI 3EMHOI NOBEPXHOCTU". i
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Pepaktop — A. Muxaiinos, mnmocTpaLue — asropa

Jlystume nyOmukatmu
2006 roga

OT Y€ B TEYEHME MHOTHX JIET PEIakLMs XypHana
MPOBOAUT KOHKYPC GPEAM a@sTopos Ha Myuiuyio
nyGnmkaiio. OCHOBHBIMK CYIIBAMW ARASKITCA MHOMD-
YUCNEHHKIE YMTATENM 1 paguomobuTen, KoTopLie B
| TEYEHME BCErO FOAA NPUCLLIAIOT CBOM OTbIBEI, NOXE-
| NAHWA, KPUTWHECKME 3aMENEHMA B NUCLMAX, 4Yepes
INEKTPOHKYIO MouTY. XKiopu KOHKYpCa 0BLEAMHINO BCE
BHICKA3LIBAHWS W BHIHECNO CBOE PEILEHKME. 3a Nephoj
2006 roga papvomobuTeny B yucne Haubonee uHTe-
| pecbix oTMeTWIM 43 cTathit (38 aBTOPOB) Pa3MuHBIX
pyopuK xypHana. Mo peaynbTaram Moficvera BLICKa-
3aHHBIX YMTATENAMK W PARMONODMTENSMK  MHEHMWIA
HIODK BLIHECNO PELUEHNE:
| Nepsoe MECTO W [EHEXHLI NPU3 B pas-
| mepe 5000 py6. npucyanre C. Mutopesy
| (r. Horomockoeck Tynsckoit 06n.) 3a crarbio “Lind-
l POBOII MYIETUMETD € ABTOMATMHECKMM BLIDOPOM
npeaena uamepenmit” (Ne 11).
E Bropoe MeCTo M [EHeXHbil npu3
i
i
|

3000 py6. npucyanrs A. Anexwny (r. Xum
Mockoeckoit ofin.) 2a cTaTbto "MofepHU3UPOBAHHGI
Goproeoii koMnboTep” (Ne 1, 2).

Tperse MECTO H [EGHEXHBIE pH3
2000 py6. npucyguts C. Jlaynnsny (r. Tanas-
Kopran, Kasaxcran) 3a cramsio "Warotoenenme anex-
TPOCTATMYECKIX rpoMkoroeopuTeneid” (Ne 1-4, 11).

ABTOpbI MSITH NYGIMKALIAIA OTMEUEHb NOCLLPUTENE-
v mpenisvn 1o 1000 py6.: B. Jlyasem (r. Ku-
poso-Yenewx Kupoeckoit o6n.) — “Mpourpuisatent
aynmo-CD w3 npueoga CD-ROM” (Ne 12); €. Koma-
pos (r. Mockea) — "YM3Y Ha "TencBusnoHHb” iam-
nax ¢ Tpaschopmaropamu TH™ (Ne 1); M. Hevaes
(r. Mockea) — "Hocumas papnocTaHums [uanasoHa
1260 My (Ne 5); A. Merpoe (r. Morwies, beno-
pycous) — "AkTveHbiA cabeydep fns komnbtoTepa”
(N2 10); A. Temepes (r. Csetnosonck, Yepauna) —
"CMHTE3aTOp 4acToTsl pagMonpreminka YKB™ (Ne 8).

Bcem nepeyMcneHHbiM aBTOpaM BMECTE C -
HEXHBIMUA NpU3aMiA BYayT BOYYEHH NAMSTHLIE [WN-
nOMELKypHana “Pagmo”.

XKiopy cuMTAET LenecoobpasHbiM HasBaTh BCEX
2RTOPOB MYGAMKALMIA, KOTOPLIE PACCMATPMBANMCH Kak
COVCKaTeNM Ha nobeay (CrMcoKk NpUBe/eH B andasuT-
Hom nopsake): C. Beneneyxwi, A. BorzaHos,
M. Bypos, A. Beisumx, W. lpuropses, A. Jon-
ranos, W. 3abenun, H. Heanerxo, E. Konec-
HuKoB, J1. Komnawenxo, H. Koporxos, C. Ko-
cenxo, A. Kocriox, 3. Kyaneyos, A. Jlewknn,

C. Makapey, B. Mepxynos, B. Hocos,
A. NMecxwn, 10. Netponasnoscxui, A. lpa-
annenko, A. PyGan, B. Camoxmn, C. Ceura,
A. Cmupros, A. Conoeves, E. ®agees,
H. Xniormn, B. Xoxnos, . Lop, A. Lycs.
PeqakLivs 0T MMEHi BCErD KOJINEKTMBA NO3/paB-
neeT noenuTENel KOHKYPCa W CoMCKatenei ¢ yo-
| newHoi paGoToil M XenaeT UM fankHeimy NIofo-
| TBODHbIX NOWCKOB M Y34 Ha GAro HALLKMX MHOTOMC-
| nexHbix pagronobureneit
1 Pepakuys cepuesHo Dnaropaput BCex ywrare-
nEN W paauonobuTenei, OKaSaBLLIMX NOMOLLL CBOMM
AKTMBHBIM Y4aCTHEM B ONPELENeHN noGeauTeneit.

Yeaxaemuie yurarenu!
Hatu Tpagmumonnein koHkype Tyswas myGmka-
U ropa” MpoNonKaeTcs. TENéph Mbl MPOCMM Bac
BbICKA3ATH CROS MHEHWE N0 MyDNUKALWAM B XypPHanax

"Pagmo” 3a 2007 ron. Top ewe He 3akOHseH, y Bac
€CTb BpeMs A0BECTW [0 COBEPIIEHCTEA W CBOK CO0-
CTBEHHYIO KOHCTPYKLLAIO W NPEJICTABHTE € Ha CTPaHw-
LA XypHana JyiR y4acTvs! B 04ePe/IHOM KOHKYPCE.
Yuraime wypean “"Paquo”, OENUTECH CBOMMM
BRENATNEHUAMY, NPUCHLNAITE CBOM OT3LIBB! M O~
CAHWA CBOUX KOHCTDYKLMiA!
Pepaxyns




NMpuemMm CNyTHUKOBOIro BewaHus
B MockBe u MoCKOBCKOI o6nacTu
PecuBepbl, CMapT-KapThbl, KOAWPOBKK, K/IIOYM M X 3aMeHa

. MOPO30B, r. Mockea

33BMCUMOCTWU OT Habopa BbINOMNHse-

MbIX QYHKUMA COBPEMEHHBIE LMpPOo-
BHE CNYTHUKOBLIE PECUBEDBLI MOXHO YC-
NOBHO PasbuTb Ha YeTeipe rpynnbl.

K nepso# rpynne oTHOCAT pECUBEpHI,
cnocobHbie 06pabaTeiBaTh TONBKO OTKPbI-
Thie (BecnnaTHbie) Tene- U paguoKaHanb.
Wx ewle HaawieaoT FTA (Free To Air) pecu-
gepamu. OHU UMEKT MUHUMAnNBHLIN Ha-
Gop pyHKUMA.

Takuwe pecusepbi CHabXeHb! MHAWKATO-
pamu "YpoeeHk" 1 "Kavecteo”. HaukaTop
"YpoBeHs" NnoOKasbiBaer Hanuuue u ypo-
BEHb CurHana co cnytHuka. WHawkarop
"Kavecteo" oTpaxaer ypoBeHb curHana
KOHKPETHOTO KaHana C 3aAaHHbiMKU NoNb-
30BarefneM napamerpamu (Yacrora, nonsa-
puv3auuvs, CckopocTb notoka, FEC —
Forward Error Correction — 3Havenve
CBEpPTOYHOrO kopa ANf NPAMOR Koppek-
U ownbok npw obpabotke umdposoro
curHana). MNokasanus wHOoukaTopa aork-
Hbl BbiTb He Huwke 90 %, uHaye kaHan He
oTkpoetrca. 3to TpebGoBaHWe CBR3AHO
C HanuyueM B UM POBOM PECUBEPE NOPO-
FOBOro yCTPOMCTEA. TNPW HU3KOM KayecTee
CUrHasa 0ekoavpoBaHne HEBO3MOXHO.

Pecusepb obGecneyveaioT asToMatv-
yeckuid nowck. Hactpoiika Ha FTA kaHanel
NPOVUCXOAWT B COOTBETCTBUW C Tabnuuei
B TpaHcnoHaepe, 3anucaHHoW B NamsTb
Ha 3asope-warotosutene. B Tabnuuy
BKMIOYEHB! AaHHBIE 00 OTKPLITEIX KaHanax
HA OCHOBHLIX ChyTHWKax. TOHEp MOXeT
HacTpaueateCca WM No ceTesol Tabnuue,
NepenaBEaemMoi CO CnyTHWKa B Makertax.
Mpu aTom ByayT 3anUcaHel BCE OTKPLITHIE
Tene- 1 paguoKaHarsl ¢ pasfvuyHol nons-
pu3aumen U CUMBONBHOW CKOPOCTBIO NO
BCEM TpaHcnoHoepam. Hepocrartok —
Gonbwoe epema nowcka (no 10...15 mMuH).

WMmeeTtcs w pyuHoid nouck. Hacrtpoiika
Ha KaHan — no napameTpam, 3afaHHbIM
none3oeatenem, 3anUcLIBaeTCa OAUH UNK
HECKONLKO KaHaNoe, MMEIDLMX OAMHAKO-
BbIE 4ACTOTY, NONAPU3aUMI0 U CUMBONb-
HYI0 CKOPOCTb.

BO3MOXHbEI TAKXE "pOAMTENECKUIA KOH-
Tponk" v 6NOKUPOBKA KaHANOB..

B Takux pecusepax MOXHO peaaktupo-
BaTk CNWCOK KaHANoB M co34aeats Gaso-
PUTHBLA CIUCOK.

Yucrno 3anoMuHaEeMbIX KaHasoB MOXET
bt 0T 1000 go 2000. B HekoTopbix pe-
CUBEpax ecThb NPOCTHIE UrPbi.

Ko eTopo# rpynne OTHOCAT pecuBe-
pol, cNocobHBIE OTKPLIBATL OAHY U3 KO-
Avposok. Bonewas ux vacte paBotaer
¢ koOomposkoid Viaccess. 310 npuMepHo
nonoeuHa Bcex ckpemBnupoBaHHbIX (3a-
KpbIThIX) CNYTHUKOBLIX KaHanoe. [lekoanep
Viaccess MoxeT ObiTe BCTDOEH B pecuBep
WK BEINOAHEH B BUAE oTaensHoro 6noka
CAM (Condition Access Module ) — mo-
Ayna yecnoesHoro gonycka. [ns noawio-
4YeHVUs MOOyna pecuBepbl oBOpyAoBaHbl

cneyuanbHeiM  pazbeMOM — NOPTOM
Cl — Common Interface. B nponaxe ects
CAM-MOAY/IKM HA Pa3nuyHble KOAUPOBKW:
Irdeto, Viaccess, CryptoWorks.

Kpome pexkogepa, Ans npocMoTpa 3a-
KPBITOro kaHana ewe Heobxoavma cMmapT-
kapra. Ee scraensior B CAM-moaynb.
B pecuvBepax Co BCTPOEHHBIM OEKOAEPOM
WMEETCH CnoT kapTonpuemHuka. WHdop-
Mauws, 3anvucaHHas B kapTe, BLIBOAWTCH
Ha 3kpaH. [ins paclumMpeHns BO3MOXHOC-
TEl HeKoTOpbIE PEecUBEepbl CO BCTPOEH-
HbiM aekonepom 0b6opyaoBaHLl A0NONHWU-
TenbHBIM nopTom C1.

Ko sTOpOI rpynne OTHOCAT PECUBEPLI
nns kavanoe HTB+, HemMeukon koMnaHuu
RTViu op. B aty xe rpynny BXOART pecu-
Bepul koaupoekw DRE, npumexsembie
komnaHueinn TPUMKONOP. Tenenporpammy
H& HEOEeno MOXHO YBUOETb Ha 3KpaHe,
UCNOSb3Ys "3NEKTPOHHBIA FTA” NPorpaMm
EPG (Electronic Programme Guides).

MNpu cnabom curHane, korga asToma-
TUHECKM UNW BPY4HYIO HACTPOWTECR Ha Ka-
Han He yOaeTCs, NPUMEHRIOT HACTPONKY
no PID (Packet Identificator) — wpeHTu-
puKaUMOHHBIM HoMepam. Kaxabiil kaHan
B8 MHOPMEUWOHHOM MOTOKE UMEET CBOR
Habop PID: Audio PID, Video PID, Sinxro
PID, Text PID.

Bce pecvBepbl BTOpON rpynnbl cHab-
*eHu BY mopynstopamu, kOTopsie No3-
BONAKT NOLKNIOYUTE AONONHUTENbHBIN
Teneemsop no BY, npuuyem curHan TpaHc-
nupyloT B auanasode [MB. Pecusepbi
obecneynBaloT ynpasneHne HeckoNbKUMu
AHTEeHHBIMW NepeknoYaTensMmn 1 NoBo-
DOTHLIM YCTPOWCTBOM aHTeHHbl. [pepnyc-
MOTPEHa BO3MOXHOCTb CMEHH Npo-
rpammHoro obecnededus (MN0) yepesa
nopt RS232. Beoa HOBLIX KNKOYEN Npowc-
XOOMUT HE TOMNBKO Yepe3 CMapT-KapTh,
HO W HenocpepncTeeHHo ¢ MAY, an\ vero
pecuBepbl 060pyAOBaHbBI BCTPOEHHBIM
3MYNAaTOPOM KOAWPOBOK. MNpocmaTpueate
HEKOTOPBLIE 33KPLITHIE Kauanbl MOXHO
v 6e3 peoaa HOBBIX KNoyen. Ha atu kaxa-
fibi B [0 yCTaHOBNEH pexum asTomMaTude-
ckoro obHoBNEHWR, T. €. BBOAA KNIOYEl Co
cnyTHUKa. Knuv noctynaioT B obuem no-
TOKE C BUAEOCUTHANOM.

K tpeTsei rpynne OTHOCAT pecuBepkl
CO BCTPOEHHBIM MYNETUAEKOAEPOM, M03-
BONSIOWWM AEKOOWPOBaTh HECKOMNbKO KO-
nvpoeok: Viaccess, Seca, Irdeto,
BetaCrypt, Nagravision. Takve pecueepsl
YCTaHaBnNUBeaT NpW MPUEME cuUrHana
C HECKONbKWX CNYTHUKOB. VIMER MOLLHLIA
npoueccop, oHu obnanaiT oyeHb Gonb-
WWMW BO3MOXHOCTAMU, WX elle HasbiBa-
10T KOMMBIOTEPAaMKU ANA NPOCMOTPa CnyT-
HWKOBOTO TeneewpeHus. BoT HekoTopoie
W3 QONONHUTENBHBIX (QYHKLIMIA,

MNpexae Bcero — BCTPOEHHbLIN MOOEM,
KOTOpPLIN 03BOSIRET NNOACOEANHUTE PECU-
Bep K ceTn MiHtepHer. OnepaTtvBHoe nof-
KIOYEHWE K CepBepy, TPaHCIVPYIoLeMy
sanuarbie (pabouve) knwouw, nNossonser

NPOCMaTpPVBaTL 3akpbiThie kaHane Ges
ucnons3oeaHua oduumaneHo cmapr-
kapTel. Cmeny NO MoXHO caenate € cauta
NPOW3BOAUTENS, YTO LAeT MNOMHYK yBe-
PEHHOCTE B Ka4eCTBE NPOLLUWBKA.

Nmeertca CeTeroi uHTepdenc
(Ethernet 10/100 MBit, RJ45), koTophii
MCMONL3YIOT ONA COEOVMHEHWR C Nepco-
HaNbHBIM KOMMNBIOTEPOM MO NOKanbLHOW
cetu. Ox oBecneunsaeT NoMHoe ynpasne-
HWE PECUBEPOM: U3MEHEHUE, BHIMPY3Kky—
3arpyaky faHHbIX, MOAEPHU3aLMIo onepa-
LUWMOHHOW CUCTEMBI, TPAHCNALUMIO BUOEO-
CUrHana B CeTb, 3anvcb BUAEOCUrHana Ha
HECTKUIA AUCK KOMNBIOTEPa W T. [,

Takve pecuBepbl cHabxeHbl NOPTOM
USB, koTopbid npenHasHadeH ans noa-
KmoyeHus UndpoBbiX YCTROWCTB, Nogaep-
¥uBaloLwmx npotokon USE 1.2: MP3-nnewn-
epbl, poToannaparsl, GAsLW-NaMRTE U T. 4.

O60opynoBaHbl ONTUNMECKUM ayAvoBbI-
xonom. MHorve cnyTHUKOBLIE KaHaNL Ne-
pPEefalT 3BYKOBOE COTMPOBOXAEHWE B LW-
¢dposom ¢opmate Dolbi Digital AC3.
[lns ero NpocnylMBaHna BIXOL COEaNHA-
1oT ontudeckum kabenem (Toslink) ¢ po-
MaLLIHUM KMHOTEATROM AW APYTiM My3bi-
KanbHEIM LEeHTPOM, NOAOEPXUBAKLLUM
3TOT CTAHAapT.

BO3MOXHO NOrMpoBaHWe (NpocMoTp)
undpoBOro NOToKa, 4T okasuisaeT 6onk-
LUYIO MOMOLLL MPY M3YHEHUW KOAWPOEOK,

MoxHO AMCTAHUMOHHO YNPaBnsTh pe-
cuBepom yepea NHTepHeT.

DUPMBI-NPOV3BOAUTENM NOCTORHHO
paboTaloT Hag, yny<LWeHMeM NapameTpos
W pacluvpeHvem QyHKUWHA pecuBepoB.
Ha cairtax noooepxky perynspHo nose-
naoTes o6HoeneHus MO, HOBLIE 3MYNATO-
pbl KOOWPOBOK, nnarvHel v T. . Heco-
MHEHHO, PEeCUMBEpL aTOW rpynnsl npea-
CcTaBnsioT DONLLWON MHTEPEC ANS 3Kcne-
pvMeHTaTtopos-pagvonobuTenei v npo-
CThiX MoBUTEnNen CnyTHUKOBOrO TEnesu-
[EHWR.

K yeTBepTOh rpynne oTHOCAT pecu-
BEpLI C NOMHBIM HAB0POM BO3MOXHOCTEM
annapaTtoB TpeTbelr rpynnbl U BCTPOEH-
HbiM LM POBEHIM BUOE03ANWCHIBAKLWMM
M BOCNPOW3BOASLUMM YCTDOWCTBOM. 3a-
nuck OBECTIEYVBAETCH HA XECTKWIA AWUCK
obwemom 80...300 MBG. 3ta dyHkums oT-
KpPBIBAET UEnbin pRa AONONHUTENbHEIX
BO3MOXHOCTEN.

Mpexae Bcero — 3TO 3anuck NOHpa-
BUBLLErocH GUnbMa ¢ NoCneayowmuM Ko-
nupoeaHuemM Ha auck DVD.

BosmoxHa 3anvck U B OTCYTCTBUE
nonb3osatena. Bpema Bkmio4YEHWs U Bbi-
KNIOYEHWR YCTaHaBnWBaKT 3apaHee no
"ANEKTPOHHOMY rvay” nporpamMmme nepe-
Aa4 Ha Hepeno. MoXHO BKNOHUTL 3annch
W OWUCTaHLMOHHO, WCNOMb3YR WHTEpHeT-
coeavHeHue. Takvm xe CnocoboM MOXHO
BKMIOYWTE OOMALLHIO KaMepy, 3anucarb
Ha OWCK, a 3anMchb NPOCMOTPETL Ha Apy-
FOM YAaneHHOM KOMIbIoTEpPE.

MOXHO Takke Caenars BelICOKOKauecT-
BEHHYI0 UW(PPOBYID 3anUCb My3biKU B
¢opmate MP3 co cnyTHuka. Pagvoctad-
ynn paboTtaloT kpyrnocyToqHo. Kaxaan
KOMMO3WLWA CONPOBOXAETCA CEEAEHURA-
My 06 vcnonHuTene, HassaHwn ansboma
v roge eoinycka. [ xenawwmx nonon-
HWUTL CBOID MYS3bIKANBHYIO KOMNEKUWIo —
3TO XOpoLWii BeIBOp. Pecueep BNoHaioT
Ha 3anuck Ha HECKONBKO YACOB, 3aTEM Bbi-
6MpaioT NOHPaBUBLLEECH U NepenuckiBa-
10T Ha AVCK WK B KOMNBIOTEP.
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! MPEG-2. [ins atoro curHan

JleK0BED MpaKCIopmKoz0 NOMOK

| NpoOXoauT HEeCKONbKO 3ta-

f/

Jemodynamop
VEAT

bAoK

Jenodep
denepemerenun

Bumepbu

> oo

Jexobep
Puba-Conomora

nos o6paboTku. BHauvane
UM poBOIM NOTOK NOCTYNaer
Ha CBEPTOMHEIA pexkonep

L

SORAM

Kenmponne
SDRAM i

Burepbu. OH moxeTt camo-
CTORTENbHO  ONpenensTb
3HaYEHWEe CBEPTOMHOro KO-
na FEC uwdpposoro notoka

iz
B3

|

(1/2,2/3,3/4,4/5,5/6,7/8)

v AekogupoedaTte ero no

M

MakCUManbHoOMy noaobuio.

[ Zexodep MPEG-Z

| | T8 derodep

Aemynsmu-

Ayduoderodep
> WPEG-2

39

youo

nAERCOp

yuppebozo
nomoxa

Budeodexodep | |
MPEG-Z

I
| uAn
|
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L udeo

RGB
S-VIDED i

] Ecnn FEC w3eecTeH, MOXHO

obneruuts aekonepy pabo-
Ty ¥ 3a30aTh 3H34YEHWE NpU-
HyamTeneHo. Kak 6uino yka-
3aHo Bhie, B Tabnuuax
C TpaHcnoHAepamu ero
nyGnukyIOT BMECTE C 4acTo-

KT8

———-

Murpo-
KOKIMpOANED

Aexodep
KodupobBarnelX
Kawanol

TOW HACTPOMKM, CKOPOCTHLIO
noToka v Nonspu3aauve.
3atem B Gnoke penepe-
MEXEeHWs BOCCTaHaenupBa-
eTCH O4epeaHoCTL Creaosa-
HUR NAakeTos, HapyleHHan
Ha nepenalolieM UeHTpe.
Dexonep Pupa-Conomona
KOpPEKTUPYET MNOBPEX4EH-

CTpykTypa pecysepa 3aBvcuT ot Habo-
pa aononHUTenbHbX GyHkuMA. OpHako
ocHoBa ans GONLLWWHCTBA pecusepoB
OOMHAKOBA, 4TO OTPAXEHO Ha CTPYKTYp-
HOWM cxeme, usobpaxeHHoin Ha pwuc. 13.
LngppoBoit curHan co CrnyTHUKa B CTaH-
papte DVB-S, NpuHATLIA GHTEHHOW, no-
CTYNaeT Ha KOHBEPTEP, & 3aTeM — Ha Ti0-
Hep pecvieepa.

DYHKLMK TIOHEPa aHanoruyHbl TaKomy
xe Bnoky TenesM3opa: nepeHoc cnekTpa
curHana Ha M4, ycuneHue, HacTpoika Ha
BoibpaHHLIiA kaHan. 3anaHue YacToThl Ha-
CTPOWKM NPOUCXOOMT No LU POBOA LUWHE
C NPOoLEeCccopa ynpasneHns — MUKPOKOHT-
ponnepa. C BuiX0Aa TIOHEpa cvurHan npuv-
XOAWT Ha AemMoaynaTop, npeobpasyrowmin
CNeKTp CWrHana B TPaHCNOPTHHIW NOTOK
QPSK (Quadrature Phase-Shift Keying),
KOTOpHIM npoxoagut Ha aekopep. OcHoB-
Han 3a0a4a aexoaepa coCToUT B U3BNneye-
HUKW U3 TPaHCMNOPTHOIO NOTOKa CUrHanoB
MPEG-2.

Yro npeactaenser coboi TpaHcnopt-
HBIA NOTOK W A8 4ero oH HyxeH? TpaHc-
MOPTHBIK NOTOK GOPMUPYIOT Ha Nepena-
WEeM UeHTpe W3 uwdpoBOro noTOKa
MPEG-2 ¢ poBasrneHuem [ONONHUTENb-
Hbix (NpoBepo4HLIX) GuToB. Camu no cebe
NONONHUTENBHBIE BWUTE HUKAKoW WHGOpP-
MauumM He HecyT. OHWM HeobGxogvmbl AR
BOCCTAHOB/IEHVS NOBPEXAEHHBIX BUTOB
B8 npuemHuke. MNpuyrHB NOBpEXAeHUi
MOryT BbiTb Camble pasnuyHBIe: NOMEXW,
yXyAlIeHWE NPOXOXAEHVA paanoBonH, 3a-
MUPaHUA, HANW4YWe OTPaKEHHOMO CurHana
¥ 06bIKHOBEHHBIE 3NEKTPOHHBIE LYMb.

HenpusatHas OCOGEHHOCTL CXaroro
curHana MPEG-2 3aknioyaeTcs B TOM, HTO
[axe Manas noteps uHhopMaLum NpUBo-
AUT K "paccunaHuio” KapTUHKKW Ha 3kpaHe
Tenesuaopa. Jonycrumas noteps uHgop-
MaLmu — oauH OUT 3a Hac TpaHcnauMu.

Ha nepepgaiollem UEHTpPE HECKONbKO
umpoBLIX NOTOKOB Nporpamm obLeauHs-
10T MyNETUINNEKCOPOM B OAWH obwuia no-
Tok. 3atem ero pasbuealoT Ha oTaenLHLIe
NakeTbl OAVHAKOBOW ANWHE. B Hux ang
KOPPEeKUMW 0OVHONHBIX OWKWBOoK No MEeTo-
ny Pupa-Conomona pobasnsior npose-

LHDPOBOE LI THRKOBOE
TENEBMAERHE {TB.rioe:

Puc. 14

pouHbie GuTtel. [nuHa naketa paeHa
204 Gaiira, U3 koTopeix 188 uHdopmaum-
OHHBIX W 16 NPOBEpPOMHEX. 3TOT MeTopn,
no3sonseT WCNpaeuTe A0 BOCbMU MO~
BpexaeHHbIx BaiToe B nakete. [lns 3aum-
Tl OT FpyNNoBbIX oWKBok obecne4nsaer-
Cs nepemeiLnsaHue (nepemexexve) na-
keTtoB. B peaynerate B NpUemMHUKE no-
BpexjaeHHbe GalTel pacnpenensoTcs no
pasHbiM MakeTam, 4TO Aenaet BO3MOX-
HbIM WX BOCCTaHoeneHuwe. anee curHan
MNoABEPraeTcs ewe OAHOMY BUAY NOMexo-
YCTOMHNMBOTO KOAWPOBaHWA C WCNONbL30-
BaHWEM CBEPTOMHBIX koaos Butepbu. 3ta
onepauua Takke TpebyeT pononHuTenb-
HbiX NPOBEPOYHLIX BUTOB. BOT Teneps Lu-
¢$hpOBOIA NOTOK rOTOE K Nepenade (Tpaxc-
noprupoeke) no adupy. Notomy ero v Ha-
3LIBAIOT TPAHCNOPTHLIM.

B npuemHuke obecneuvsaeTtca obpar-
Hoe NnpeoBpazoBaHue — U3 TPaHCNopTHO-
ro NOTOKA BHOBb BHIAENAIOT CUrHaNLI

Hble 62Tl BHYTPW NaxkeTos.
B 6noke cvHXpOHW3auvu u3 uwgposoro
NOTOKA BEIAENAIOTCA CUHXPOCNOBA.

Lndposoit notok craipapra MPEG-2
nocTynaeT Ha pgemynsTunnexkcop. B Hem
NPoOUCXOAUT pasgeneHue ayauo- W Bu-
neonotokoe. [lanee curHanb o6pabartbl-
saTcs pasnensHo. Oexopgepsr MPEG-2
BOCCTaAHaBNVBAIOT WCXOAHYIO LMdpoBYIO
vHbOpMaLUMIO B ayano- U BUOS0CUrHanax.
JlexoAUpPOBaHHLIE CUrHaMb! 3anucHIBaoT-
cq B namaTe SDRAM, a 3atem CYMThIBaIOT-
ca B ayavo- v suaeolAl. 3tum npouec-
com ynpaenser kourponnep SDRAM.
C suixonoce LIAMN ayamo- v BuaeocurHanb
yXe B aHanoroBoM BUAE NPUXOAAT Ha HY
BXOfibl TENEBU30pA.

PaboToil BCEX OCHOBHBIX Y37I0B pPEcU-
BEpa YNpasnseT LUEHTPanbHbii Npouec-
COp — MUWKpPOKOHTponnep. KomaHaw Ha
Hero noctynawoT ¢ MNAY vnn ¢ nepegHei
navenw. Ewe ogMH nexkofep CoOBMECTHO
CO CMapT-kapToll AeKOAMPYIOT 3akpbiThie
KaHanb.

Kak yxe ykasaHo, Hanbonee vHtepec-
HLIE KaH&Ibl Ha CNYTHWUKAX KOOMPOBaHbI,
1 1R UX NPpOCMOTPa HeoBxoauMo nNpuot-
pPECcTU CMapT-KapTy YCNOBHOrO f0NyckKa —
Smart-card. KapTh BHINyCKaT Ha pas-
AMMHBIE KOAMPOBKW. BHELWHWIA BUA HeKO-
TOPbIX U3 HUX Noka3aH Ha puc. 14. B Ha-
CTOALEeE BPEMA NPUMEHRIOT Bonee nsyx
[ECATKOB pasHbix kogwposok. Hawbonee
nonynspHuie 13 Hux: Viaccess, Seca,
Irdeto, Betacrypt, Nagravision, BISS,
Conax, Power Vu, Mediaguard,
Videoguard, Cryptoworks, DRE.

KoavposaHue mMoxeT OuiTb pasnuuy-
HeiM. OanH M3 cnocobOB TakoW: KavKayo
13 CTPOK uMpPoBOro BUgeocUrHana pas-
PLIBAKOT Ha ABE 4acTu, a 3aTem ux nepe-
CTABAAIOT MecTamu. Touky paspbiBa onpe-
AenseT reHeparop NCesnocny4anHomn rno-
cneaosatenbHocT yucen. MNpumeHsioT
W npyroit cnocob: HapylwawT Nopaaok
CrnefoBaHua CTPOK B KaXAoMm Tenesuan-
OHHOM Kappe, T. €. NepenalT ux B ncee-
nocny4aiHol nocnefosarensHocTw. B ta-
KOM BUAE UMGDPOBOW CUrHan nogalT Ha
nepenarimk. B npuemHuke npowcxoout
obparHas onepaums.



Kaxgas oduumaneHas cMmapr-kapra
nmeer ceoil Homep. lMposanpep Npyckl-
naer WHAMBMAYANbHYIO WHQOpMauWio
Kakaon u3 Hux. OHa copepxuT ceeneHus
O CpOKax nNOOMNWUCKKW, PaspeLlueHHbIX ANs
NPoOCMOTPa NAKeTax KaHanos W AeNCTBYIO-
wue kmoyn. MHdopmauma Ha kapty no-
CTynaeT B KOAWPOBaHHOM BUAE B uudpo-
BOM NOTOKe Buageocuriana. [ns ee geko-
AVPOBaHUA WUCNONb3yIOT ONepaLyMOHHbLIA
kmod (OK), sanucanHuiin B kapre. Kaxaan
M3 HUX UIMEET CBOI uHaMBUayanbHbiid OK.

PackooupoBaHHLIE KNIO4M NPUXOART Ha
Aexkoaep, COCTOSWMWKA U3 CMapT-KapTbl
1 npoueccopa (cm. puc. 13). OH v BOC-
CTaHaBnvBaeT WUCXOAHbIM UMGpPOBOR No-
Tok. JansHeiwan obpaboTka NOTOKOB
C OTEPHITEIX W KOOAWPOBaHHLIX KAHANOB
npoxoaMT oAuHakoBo. OBLIMHO KaHanbl
TRaHCAWPYT OQHOBPEMEHHO B HECKO/b-
Kux kogupoekax. [lng AekoavposaHus fo-
CTAaTONHO UMETE Aekonep xoTa Bkl Ha oaHy
W3 HUX.

CwmapTt-kapta npencTtaesnser coboi

YeHa, TO CMEHa KNOYEen B HE Nponcxo-
ouT  aeromatudecku. OdwuumanbHoie
KapTbl MMEIOT HAOEXHYIO 3alUMTy OT KO-
NMUPOBaHUA.

HekoTopsle npoealpeps  cuvTaloT
CMapT-KapTy CBOWM WMYLLIECTBOM, KOTO-
PbiM OHY BNPaee pacnopsxarkca no Ceo-
emy ycmoTpeHuo. Ecnu Ha cuer kapto

HOM YCTPOWCTEE — nporpammMmarope.
BHewHwiA BUa, Hanpymep, NporpaMmaro-
pa Multi Yo XP ¢ xaproi nokasaH Ha
puc. 17.

Mporpammartop ¢ kapTol noakniyYa-
10T K KOMINBIOTEPY, OTKPLIBAIOT Nporpam-
My (E€ OKHO BUOHO Ha pwuc. 18) v BBOOAT
B Hee ¢aitn ¢ HoBeIMU faHHBEIMW EEPROM
u PIC-Flash. 3atem paoT komaHgy Ha
nepesanucb AaHHbix. Nocne nepeaanwu-
CW MpPOrpammarop CamOCTOATENbHO
npoeepseTr oTcyTcTeve owubok. OH
CpaBHWBAET 3aNUCb C OPUrVHANoM U Npu
NONOXWTENLHOM pesynbrate coobuwaer
o6 atom. Takol npouecc Ha3LBaT BE-
pudukauven.

Cmena npowueku EEPROM umeer
ocobeHHocTy. [leno B TOM, 4TO CUrHanb-
HBIE BbIBOABI MWKPOCXEMbI NamsaTH, Kak
yKa3aHO Bhbille, HE WMEIOT COeAWHEHWA
C KOHTaKTHLIMW NAOWAaAKaMN kapTel. 3a-
rpy3ka naHHbIX B HEE NPOWCXOOWT Yepes
npoueccop. [ns Toro 4Tofibl faHHLIe Npo-
XOAWNW Yepe3 HEero TPaH3uToM, Heobxo-

NPAMOYrONbHYIO NNacTUHy W3 nnac- VMO yOanuTb U3 Hero pabGouyio nporpam-
Puc. 17 MY U YyCTEHOBUTL CELWANBHYIO NPOrpam-
[Fuc. 17 My-3arpy3uuk. Mo OKoH4aHWW onepauvu
01 B NPOLECCOP BHOBL YCTAHABNMBAIOT pa-
PICTEFBY : -
1 &= Multi-Yo! XP o (=[S
$|L‘|5£EQ}$D@EI&9 q:;hltnl-r: i T S TbEa R, 2
r~ Tun xapTe
- | e
Nd&[ i m I |Wwaler Card (PIC16FB4 + 24C16) |
npnz .
28LC16 Multi
] [ ’-'Paﬁm
si3|gls|als|yls PICFlash:  ..\PicTaphex
Sl B e e R - )
01|62 |63 |04\ C5|66|67 |C8 Int EEPROM:
.PMC. 15 ExtEEPROM: _\EepiomTaphex
TWKa pasamepamu
85x54 MM W TOR-
wuHoi 1 mm. Ha MNpowrare ] 3anucare | » Janowirs I
KapTe UMeKTcs
BOCEMb KOHTaKT-
HBIX  NNOowanok, = = z 3
epes  KETODEG { com3 | USBMult-Yo! XP (eepcnst: 1.0)  Wiiting PIC; ERASE. .LOADER. .EEPROM. ,PM. .DM. .CF..Ok! 235
OHa NoAKMoYaeT- c. 16 I .18
cs Kk pecusepy. | MI PLW

MNopn nnowagxamu

HaxoasTCs Ase mukpocxemu: PlC-kou-
Tponnep U namaTe. C nnoulaaxamu co-
€AWHeHb BLIBOALI KOHTPONNepa, MUKpo-
CXEMa NaMATH COEAWHEHa TONbKO C Nno-
wapnkon obulero nposopa. Ha pmc. 15
npeAcTaeneHa Cxema cmapr-kapThl, a
pacnonoxexue nnowanok — Ha pue. 16.
KoHTponnep conepxwr anroputMm Aeko-
AWPOBaHWA CUrHana, a naMaTb — Heobxo-
LOVMBIE KIIO4U.

MpuobpectTn cMapT-KapTy MOXHO y
npoBangepa KoOupoBaHHOTO kKaWana.
Kapta ¢ onnaroi rofoBOro npocmorpa
cTout npumepHo or 200 no 800 ponn.
CLUA. Hekotopmie npoBaigepb:, Hanpu-
mep HTB+, yCTraHOBUNKW EXEMECAYHYIO
nnary 3a npecMoTp B paamepe ot 620 oo
1750 py6., B 32aBMCMMOCTW OT BLIBPaHHO-
ro nakera.

OduumantHbBIe KapTh NOAOEPXVBAIOT
pexuMm aBTOMATU4ECKOro OBHOBNEHWS.
3T0 03Ha4YaerT, 4TO ecnu kapTa nponna-

OEHLIM HE 324MCNEHBI B TEYEHWE TPEX ME-
CRLEB, NPOBAIRAED NOCHINAET HA KapTy KO-
MaHay, kortopas Grokupyer ee paboty.
Bnokvpoeky CHUMAaIOT TONbLKO Mocne yn-
nartsl wrpada v, ecTecTBeHHO, NPY HaNK-
YK Ha kapTe aexer. Ecnu neHery He npw-
XOAAT B TR4EHWE LIECTV MECHLEB, Ha Kap-
TY BO3AEWCTBYET KOMaHoa AeakTUBauuu,
Mocne KOTOPOW BOCCTaHoBUTL ee paboTo-
CcNocoBHOCTL yXe HEBO3MOXHO. KoHeYHOo,
KOMaHZB NOCTYNAT Ha KapTy TONBKO B TOM
cny4ae, ecnu OHa HAXoaWUTCA BO BK/IIOYEH-
HOM pecuBepe.

Nomumo oduUuansHbX KapT, cylecT-
BYIOT U HeohULManbHeie. OHW aHanoruy-
Hbl. OTAWYKME COCTOWUT NULLL B TOM, HTO He-
oduLManbHBIe HE NOAAEXKUBAIDT aBTo-
maruyeckoro obHoeneHus. MNpu cMmexe
KnioYa npoeangepoMm kapra nepecraer
pabotarb. [ns B0306HOBNEHWS NPOCMOT-
pa B Hee HeoBxoOMMO 3anucaTb HOBLIW
BanuAaHBA knoy. JenawoT aTto B cneumans-

604y NPorpammMy. Xoa BeINONHEHWA ore-
pauuy oTPaxaeTCcs B OkHE.

HawBonee nonynsapHbl CeYac kapTbl
Gold Card (PIC16FB4A + 24C16), Silver
Card (PIC16F877 + 24C64), Fun Card
(AT90SB515 + 24C1024). Obwem namsTn
Gold Card nossonser 3anucats 0o 16 ko-
A0B KMOYEN pasnuyHelx NpoBalaepoB
B koawposke Viaccess. MNpocmoTpers co-
AEePXUMOoe NPOLLUKMBKK U Npy HeoBxoarMo-
CTW OTPENaKTUPOBATL Er0 MOXHO Cheuu-
ansHoOW nporpaMmmon-penaktopom. OkHo
nporpammbl NpegcrasneHo Ha pme. 19.
CraHpgapTHas nporpamma "BnokHot™ ons
yka3aHHo! Lenu He noaxoavt. leno B Tom,
4TO NPV CMEHE YNCNOBOrQ 3HA4YEHWRA KKo-
4ya HeoOXOAMMO M3MEHWTL W TaK Ha3biBae-
MYIO "KOHTPOSNBHYIO CyMMY™ B KOHLIE CTPO-
KW, 8 3TO CBA3AHO C AONOJHWUTENbLHbLIMW
pacu{eTamm.

B Fun Card v HekoTophix Apyrux npu-
MeHRIT Bonee MOWHBIE KOHTPONNepH
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W "nawkmn” ¢ GonbwM 06LEMOM Nams-
V. 3T0 NO3BONSET WCMONL3OBATE OAHY
KapTy Cpasy Ha HeCKONbKO KOAMPOBOK.
Mpw Hanuay WHTepHeta npobnem c no-
MCKOM HOBBIX KMOYeil 06LIMHO HE BO3HW-
kaer. Ha MHOrO4YMCNEHHBLIX CAYTHUKOBBIX
caiTax OHW NORBNAOTCH OykBaneHo Ha
CReayllivi aeHb Nocne CMeHbl Nposaii-
nepomM.

B nocneaHwe roabl HEKOTOpbiEe GUp-
Mbl-NPOV3BOAUTENU CTANW Bbi-
nyckaTe pecuBepsl CO BCTPO-
EHHBIMW 3MYNATOPaMK KOaW-
poeok. [ns NpocMoTpa Koou-

3arem 4acTOTa CMEHbI KNO4Ya Pesko
BO3pOCNa A0 TPWAUATW pas B MECHL.
MpakTuyeckn ero MeHsNW Kaxabii AeHb.
BpemeHw Ha onpepenedwe Guino mano,
1 ODHOBNEHWUR KNIOYEW HA CNYTHUKOBBIX
caitax 4acto 3anasgsisany. OpHako
BCKOpE DbINo yCTAHOBNEHO, HTO KKK NO-
BTOPAIOTCR C HEKOTOPBIM UWKNOM. Vimes
NONHBIA CIUCOK KNIOHEW W 3HAaA Nepuom, ux
NOBTOPEHMS, MOXHO CKa3aTb, KaKOW KoY

RBEdit (eeprom.hex)

poeku Viaccess 2.1 Ha Viaccess 2.5 non-
HOCTLIO 3aMeHuna cMmapT-kapThl. beayc-
noeHo, ato Gonee pagMkanbHbin crocob
6opbbbl ¢ HECAHKLUMOHWPOBAEHHBIM MPO-
CMOTPOM.

OQHaKo HEKOTOPBIE EBPONERCKUE Npo-
BaifepL NocTynaloT HaobopoT: rogamu
HE MEHRIOT KOOWPOBOK W KIIIOYEN KaHAN0B.
Knioum Ha HUX "NBINATCR" Ha8 MHOMMX can-
Tax. 3T0 MOXHO OOBLACHUTE HECKONBKUMUN
npuymHamu. Bo-nepsbix,
HeoduUMansHBIE KapThl Ha
3anane HalWTW AOBONBHO
CNOXHO, CTOAT OHW Hepe-
WEBO W MarepuanbHon Bbl-
rogbt OT UX UCHONbL30BaHUs

npakruyeck Hetr. Bo-sro-
1 pEiX, HEOBXOAUMO Y4UTbI-

pPOBaHHOIO KaHana yxe He Tpe- File Help

Gyercs cmapt-kapra. flekonep

BCTPOEH B pecuBep, a HOBbl lssuer

KoM MOXHO BBOAMTE ¢ MNAY. |

g oo s an: | Sarn B EF 67 18 25 100 29 34100 52 68
BeccunbHbl Nnepen KoAMPOBKOW e

I BaTh MEHTANUTET 3anaaHbIX
none3osareneit. B otnnyve

Viaccess 2.5, KOTOpPYIO UCNofb-
ayet, Hanpumep, HTB+. [eno
B TOM, 4TO KNIOY 30ECH MEHABT-
cq kaxawe 15...20 c. 3toro

MName Iviasd

O7T POCCUAH, OHW CHUTaT

| Ident [FF F4 00

BMNOMHE HOPMAasbHBIM On-
fiaty NpocMoTpa CRyTHUKO~
BLIX KaHanoe B pa3amepe
25...30 eepo B Mecsau. W
- HWUKOMY B TONOBY HE NPUXO0-

OUT MBICTE CMOTPETE "Ha

xansey”. B-Tperbmx, npo-
Baiaepbl NoONy4awnT AeHbrv

|
BPEMEHW SIBHO HENOCTATO4HO Delete I FPUA |12 50 B1 B6
ans Toro, 4Tobel BHMUCAWUTH — i ———— |
KIOY W1 [IOMEHSATB €ro B KapTe. “Eeptom Keys = - -

OpHako cnocob npocmoTpa -
* N*

yKazaHHOI KONWPOBKU BCE Xe Froviden [Key lf—
cywecreyer. HaswbiBaloT ero SLOVEN 4 2D298241B01025460000000000000000

kapTwapwdr. He Bpaeasch — . .
B TexHuyeckue nogpobHocTw, SLOVEN 8 98340360023373600000000000000000 |
KPaTKO OruLuem CyTb Criocoba. tps+ B9AGAOD7 025 FI0GDDCEDCCAZFAELSOCD

Ectt pecuBep ¢ oduuynanbHOM
raptoi. Kapra, kak v nonoxe-
HO, NEKOAVPYET NOCNAHHLIE 8t
KIONW W NEepPenaeT ux B pecu-
BEp AN AEKOAUPOBaHWS Cur-
Hana. Mo Nyt Ux Nepexsars-
BalT "XUTpLie” nporpammbl
W HAaNpaenaT B Apyrue pecu-
BEPLI, KOTOpbIE OhULMANEHON
KapTbl HE UMEIOT.

Cnocofi pocrasku knoyen
K pecueepy MoxeTr OubiTb nio-
6oit: no npoeofam, no adupy,
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3a Gonbwon obLem pekna-
Mbl, @8 PeknamMoaareny kak
pas v 3auHTepecoBaHbl
e Bonbwoi ayauropun. To,
4TO 3TW KaHanbl A0 cux nop
He FTA, TOXe MOXHO CHW-
1ars ceoeoBpasHuM pex-
NIAMHBIM XOL0M.

B 3aknmoueHwe cnepyer
OTMETUTb, 4TO CMYTHWUKO-
BOE TENeBUAEHNE — O4eHb
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yBNeKarenobHoe 3aHATHE,
obbeguHAOWEee  MHOMMx
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paguoniobuteneil B Mupe.
B cetu UHTEpHeT cyllecT-
BYIOT MHOXECTBO ChyTHW-
KOBbLIX CANTOB U (OPYMOB,

Modify |

no WK kanany u T. 4. HawBonee

B TOM 4WCNE PYyCCKOA3bIN-
Heix. Ha Hux nioButenn ob-

pacnpocTpaHeHHbli cnocob —
uyepes WiuTepHet. B cnyyae or-
cyTcTBMR npoeogHoro Wxtep-
HeTa BNOMHe NpuroaHa cucre-
ma GPRS uepes mogem mobunbHOro Te-
nedona. PaaymeeTcr, BO Bpems NpocMo-
Tpa TenedoH AonxeH ObiTh NOCTOAHHO
BKIOMEH U NOAAEPXMBATL CBA3b C CEpBe-
pom, TpaHchupyllwmm knioyn. Obuem
MPWHATON 1 OTNPaBneHHoN uHdopMalmn
HeBonbLLIoK, NO3TOMYy CTOMMOCTE nepe-
chifikM He npeetiwaeT 60 kon. 3a yac npo-
cmoTpa. Mpasaa, ANA Takoro NpocMoTpa
Heobxoaum pecuBep, UMEeLLMA BO3MOX-
HOCTb CaMOCTORTENBHO BbIXOANTE B WH-
teprer: Dreambox DM 500, 7000, 7020,
7025, Openbox 100, 300, 600, 800, Gl,
GS, Metabox 4, Samsung 9500, Golden
Interstar, GS, Globo, Lumax, Topfield
v ap.

Mpoeaipepsl N8 3aWuTel OT HECaHkK-
LMOHUPOBaHHOIO NPOCMOTPa NOCTOSHHO
BHOCAT M3MEHEHWS B koauposeky. Hanpu-
Mep, NonynapHbii GpaHuy3ckuil naker
TPS co cnytHuka Hot Bird B Tevenue no-
CReOHUX ABYX NET yxe TPUXKAL W3MEHAN
napameTpbl KOOMPOBKW. BHawane kioum
MEHRANW CPaBHUTENLHO PEAKO, NPUMEPHO
ABa-Tpw pasa B rog. Hoebil KMoy BNWCHI-
Banu B nporpammarope e kapry Gold Card
WnK B pecueepax ¢ 3MynNaTopoM yCTaHas-
nveanu c NAY.

Puc. 19

Oyner 3aBTpa, nocneaasrpa v T. 4. Beko-
pe 3Ty pyTuHHyo pabory nepenanu pecu-
sepy. Mossunuce nporpammel Auto Roll,
obecneynBaiome nepebop knyein B as-
TOMATUHECKOM PEXUME: NPU CMEHE Ko~
ya aBTOMATU4ECKW BKKOYANacb Takas
nporpamma u cnycra 3...5 ¢ nosenanack
KapTuHKa.

W HakoHeL, Celdac nposanaep MeHnaeT
3HaYEHWE KIIoYa MO Chy4aiiHOMY 3aKOHY,
a "BpeMA XW3HW" KNOHA COKpatunock Ao
10 4. C Takoh *e UMKIWMYHOCTBIO CTanu
BLIXOAWTE OBHOBNEHWA KIIOYE U Ha CNyT-
HUKOBBIX caiTax. NMoseunuce NporpaMmel,
KOTOPBIE NPY CMEHE KNI0YEn aBToMaTnye-
CkM BbixOOAT B WHTEepHeT, cuYuTHBaIoT
C caiTa KYy W 3aTem 3anucCLIBalT MX
B MamaTtb pecuBepa.

Heobxoaumo OTMETWUTL, HTO BRaaelib-
upl opuumancHeix kapt TPS Hukakux nua-
MeHeHWh He novyscTeoBanu. Bce uame-
HeHus MO kapT npowcxoaunu no 3gupy,
TPAHCNALUWA HW HA CeKyHAay He npepbisa-
nachb.

Cnocob obHoenenuna ©Ge3 3ameHbl
odpuUManbHEIX KapT MPUMEHSIOT NpoBai-
nepbl He Bcerpa. Hanpumep, B 2004 .
komnanus HTB+ npu nepexone ¢ kogu-

MEHMWBAIOTCA ONLITOM,

y4arcs apyr y apyra, npo-

cTo ofiwanTca. BonblnH-
CTBO CallTOB HE MNPECNeayloT Kakyl-Hu-
6ynb KOMMEDHYECKYIO BHIFOAy, WHGpOpMa-
LMs, BLINOXEHHas Ons CkayuBaHus, Gec-
nnarka. MponaraHaa "nuparcrea” v nyb-
NVKauUa BanuaHbIX KNoven Ha dopymax
3anpeLieHa.

Pegaxrtop — A. Muxainog, rpagika — 10. Anfipees,
OTO M CKPHHWOTLI— 88TOPa

MOAYNbHAS PEKJTAMA

Ycnoswa oM. 8 "Paguo”, 2007, N2 2, c. 11

WHTEPHET-MAIA3WH NPEQJIATAET!

Bonee 100000 papnoOKOMNOHEHTOB,
5000 komnakT-auckos U 40000 kHur
1 ancbBoMoB No paaMOTEMATUKE Bl MO-
XeTe 3akasaTb W NOMYYUTb NO Hawum
katanoram. Kartanorw MNOCBINTOPTa
Ha KOMNakT-OWCKE CTOAT BCEero
25 pybreit 1 BLICHNATCH NO Npeao-
nnare mapkamu B kousepre. Katanoru
3akaxuTe 3[1ecb:

WWW.DESSY.RU wnv 3necs:

107113, . Mockea, a/s 10, "Mockin-

"

TOopr .




N3mepurtenb ypoBHS 3BYKOBbIX
CUTrHaJNIOB C AMana3oHOM
namepexnum ot —-40 po +3 b

3. KY3SHEL|OB, r. Mockea

Ormeyas ocobeHHOCTH AUHAMUYECKNX XapaKTePUCTHK M 3ProHo-
mMukmn nogobHeix npmbopoB, aBTOP onuceiBaeT B craTtbe ABYXKa-
HanbHBIA M3MePUTeNs YPOBHSA C paclunpeHHbIM AMana3oHoOM NHAN-
Kauumn NUHENHbIMW CBETOLNOAHBIMM LUKANaMH, KOTOPbIH MOXHO UC-
nosL30BaTh, Hanpumep, B NOOUTENsCKOM MUKLIEPHOM nynsTe
("Paguo”, 2003, Ne 2, c. 12—15; Ne 3, c. 10—12). Ucnone3osanne
B npub6ope MUKPOCXeM W PUCYHKH MeYaTHbIX nnar obner4aior ero

H3roToBNeHHe.

Ta CTarba gononHretr Gonee paHHue

nyBnukauuu [1, 2] no wamepurensm
ypoBHA curHanoe. [10 cux nop yurartenu
KypHara nNposBnsioT UHTEPeC K 3TUM cTa-
TeAM. O6 3TOM XE CBUOETENbCTBYIOT He
TOMBKO WX NUCBMA, HO NEPeneYyaTky cTaren
B WMHTepHere u pgaxe OTAENbHO CXEmbl
C A0CAJHOW HETOYHOCTLIO. Ha npusenex-
HOW B CTATLE CXEME M3MEPUTENS YPOBHRA —
Wy (cm. puc. 2 B [1]) B crabunuaaropax
TOKa paspsakv olMBOYHO YKasaH Tun no-

L30.(

- 40=

VRMEPVTENE
YPOBHSA

nesoro TpaHauctopa KN303B (VT1) emec-
10 KM103E, 018 npumeHeHue KMN303A—
KN303B, KN303W Ttakke BO3MOXHO npu
W3MEHEHWM NONAPHOCTH €ro BKIYEHWUR
K&K ABYXMOMOCHUKA.

B ceaau ¢ BONpocamu YuTartenen npo-
[OMXKUM TEMY U3MEPUTENEN YDOBHSA, TEM
6Gonee 4To B IHTEpHETE BCTPEYAKOTCA U He-
KOTOpLIE CriopHble yTBEpXaeHus. Hanpu-
MEP, O TOM, HTO CHa4Yana oOTEeYEeCTBEHHLIE
KBasunukoewie WY umenu Bpems UHTerpum-
posanus 10 Mc, a Nno3gHee cranu npume-
HATL NPMBoPLI C BPEMEHEM UHTErpupoBa-
HUst 5 MC. XapaxTepucTuky n3Mmepurenein
ypoBHs Obinu nogpobHO paccmoTpeHbl
B cratee [1], ¥ nOCTAaTO4HO NMOCMOTPETh
Tam Ha puc. 1,a, 4Tobbl yBUOETL, YTO 3T0
OfWH W TOT XE W3MepPUTENb; TONbKO PaHb-
e uamepeHns NpoBoaunuck AN nokasa-
HUA HWXKE HOPMWPOBaHHOIO YDOBHR Ha
1 ob, a 3atem cranu pUKCUpPoOBaTL HOPMU-
poBaHHoe 3HaqeHuwe Ha -2 ab. Takke Bbi-

3bIBAOT YAWBNEHWE MNONBITKW COCTaBUTb
Tabnuibl COOTBETCTBUR HOPMUWDOBaHHBLIX
HanpskeHuidt ans WY B pasHeix cTpaHax.
Kakoih B 3TOM CMBICA, €Crny, Hanpumep,
TonbKo B MOCKBE Ha BHIXO/IE LIEHTPaNnbHON
annapatHon [TP3 66110 NPUHATO 3HaYeHue
2,2B (+9 nB0), Ha swxope TTL —
1,55 B (+6 nB0), Ha Bxoae ANUHHEIX coeau-
HUTEnNbHLIX nuHuii — 4,35 B (+15 nBO0),
a B MuHCBR3KM OTpaeanu npeanoyTeHue
0,775 B (0 pB0). 3710 *e TonbKO xapakre-

PUCTUKK  annapatypsl, fNPUMEHREMON
B pPasnuyHbLIX 3BEHbRX TPakToe o6paboTku
W repenayy 3ByKOBbLIX cUrHanos. Mamepu-
Tenu ypoBHA OAMH pa3 npu yCTaHOBKE Ka-
nMBpPYIOT Ha BbIBPaHHOE 3HAYeHWe Hanps-
KEHWS, U MOCNEe 3TOr0 BCE OHW AOSXHBI NO-
Ka3blBaTb OAUHAKOBLIE YPOBHW CUrHaNos.
MNpennoxexHan 8 [1] cxema WY obec-
NeYuBaeT ero napamerpel, 6nuskue K Tpe-
Gyemeim ans npodeccuoHansHbX npubo-
poB BTOPOro TUNa (T. €. C MUHUMANEHBIM
ypoBHeM uHavkaumn —20 gb). Ho uHorpa,
Hanpumep, B AOMALIHWX CTyAMsAX, Xena-
TenbHO UMeTb Bonee WWPoKMn guanasoH
namepenuit. NMpodeccrnoHaneHan annapa-
Typa — OTHOCUTENbHO A0poran, oHa UMEeT
3Ha4YUTENLHBIE rabapuThl, TAK KaK pasme-
Pl ONPEQENRAIOTCHA B OCHOBHOM yno6CcTBOM
pabotel. B pesynerare wccrenoBaHui,
nposoavBLIWXCR paHee B BHUW tenesupne-
HWR W PaaMoBeLIaHVs, YCTaHOBMEHO, YTO
ONs 3ByKOpexuccepos Hawbonee ynobHa

wkana gnuHon 160...200 mMm. Mamepurenn
YPOBHA CO cBEeToAnoaamu Bonbloro aua-
meTpa 1 ¢ 6onee ANMHHOW LWKanNoW y npo-
$HeccuoHanoe He BHI3LIBAIOT 3HTY3Wa3ma
W3-3a M3NULLHEro yToMneHus rmas. Paspa-
6GoraHHbie B MTYCH ceetognogHele name-
puTeny yposHr nepeoro tuna ("KNy" —
C koppenomMeTpom 1 "OUY" — npyxkaHans-
HbIlA) MMelT Wkany anvHoilt 180 MM, co-
cTosLLyo U3 32 ceetoanonos. Wx rabapur-
Hble pasmepbl — 290x165x44 mm.

Ho ons nioburensckoin annaparyps
BpsAa nv notpebyeTcs Takas TodHoCTb. He-
CKONBKO CHW3MB TpeBoBaHusa K TOYHOCTU
LUKaMb, MOXHO, UCNONE3Ys COBPEMEHHHE
MWKPOCXEMbI, COENaTb NOCTATOMHO Npo-
CTOW W HEBONBLWON NPUDOP € OCHOBHLIMK
xapakTepuctukamu, 6nvskumm K napamer-
pam WY nepeoro tTwna. Ha pme. 1 nokasaqa
¢oTorpadva Takoro U3MepUTens YPOBHS.
laBaputHble pasmepbl — 75x80x40 Mm.
K [OCTOMHCTBAM E€ro MOXHO OTHECTH
W BO3MOXHOCTb NMUTaHWS OT NoBOoro McToN-
HUKa, O0BEeCneynBaloWero HanpsxeHue
12...15 B (MoxHO HecTabunvanpoBaHHO-
ro). ins obecneyeHun MHTEPBANIOB rpaja-
LW LLIKASEI, COOTBETCTBYIOLWMX CTaHAapTYy,
HYXXHO 3aMEHUTL MHAWKATOPHYIO Yacte 1Y
Ha AL, cobpaHHbii Ha cyeTBepeHHbiX OY
unu komnapatopax. Ons 3T0ro xopoLo
noaxonsT Hegoporve mukpocxemel OY
LM324. Nopasan Ha
UHBEPTUPpYIOWUE
exons OY pasnuy-
Hble 3Ha4YeHWa cTa-
BUNV3NPOBAHHOTO
HAaNpPAXeHWs, MOx-
HO 3apate Mmobyio
wkany  npuBopa.
IOns pacueta penw-
TENS HanpsxeHwWs
[OCTATOYHO 3HaTb
3akoH Oma. KoHeu-
HO, pasmepbl W
CNOXHOCTb Takoro
npubopa 3aMeTHo
BHIPACTYT.

MpuHLMNUuane-
Har cxema CTepeo-
(OHWHECKOrO U3me-
PUTENS YPOBHA C IW-
ana3oHoM uamepse-
MbiX YPOBHEN CUrHa-
na +3...—40 ob npw-
BEAeHa Ha puc. 2.

Cxema Hanomu-
Haetr onybnukoBaH-
Hyto B [1], HO MMEET HEKOTOPLIE OTNWYUA.
Bxon 0Boux kaHanoB — HECUMMETPUHHBIN,
4TO NO3BONRAET NONABaTL CUrHan Ha npyubop
yepes o6biuHbIA pasbem X2 Tuna JACK 6,3.
HoMuwHaneHoe HanpsxeHuwe curHana —
0,775 B, ycTraHaesnuealoT NOACTPOSYHEMU
peaucropamu RS n R6. Ho moxHo nocra-
BUTL AonNonHUTenLHo TymBnep v onepartve-
HO NepeknioyaTs HOPMUPOBAaHHOE 3Haue-
HWE BXOAQHOrO HanpsixeHus, noaobpae pe-
auctopsl R1, R3 1 R2, R4. B npubope vc-
nonb3oBaH cyerseperHuit QY DA1 (eo3-
MOxHa 3ameHa LM324 wa TLO74 wnwm
TLO84) ¢ noneesiMu TpaH3UCTOPamW Ha
Bxone. Bricokoe BxoaHoe conpoTvBneHue
No3BONReET ycTaHasnuears OY He ToNLKO BO
BxOOHuLIX kackapax (DA1.1, DA1.2), Ho
W B NoBTOpuUTEnsx HanpsxeHus DA1.3,
DA1.4, 4ToBbl MCKMNIOYUTE BIMSHWE WHOWKA-
TopHoW Yactu WY Ha napameTpu ero spe-
MR3anarowmx uenew (Ha anementax R14—
R16, C16, VT1 u R22—R24, C17,VT2).

WIUHX3LOMNAGE
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3BYKOTEXHMKA

Ten. 208-83-05

Mpuem craTeii: mail@radio.ru
Bonpocsi: consult@radio.ru
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B npubope NpUMEHEH WUMNYNbCHLINA H Moporosoe Hanpskerne 4aloT NPeEbILIeHE HOPMUPOBAHHOTO 3Ha-
wHeepTop Hanpsxeuus DA4 CPA7660 c:::ﬁ ANA MUKPOCXeMb) yeHus ypoeHs Ha +1, +2 v +3 nb. KoHeu-
(avanorv JCL7660, MAX1044), KOTOPHIA | puon, | LM3914 LM3915 LM3916 HO, HW4TO He MewaeT cobpaTs wWwkany ua
HeoBxoaum ANs ABYNONAPHOro NUTaHWR B B |g6| B |aB |aB| o0bbMHbIX CBETOAMONOB NODOro LBeTa.
mukpocxemet K1570A1; ato obecnesuwno 1 1 0,447 |27 | 0,708 | -23 | 20 ApkoCTb CBEYEHUA CBETOAWMOO0E 3aBU-
TOMHOCTE BHINPAMAEHHOrO HanpsXkeHus 2 2 0,631|-2412,239|-13|-10| cWT OT NPOTEKAOWEro Yepe3 HWX Toka
B [OVana3oHe BXoAHHX curHanoe bonee 3 3 0,891 |-21|3,162 |-10| -7 v onpegenaeTcs BuibopoM conpoTuene-
40 pb. VHBepTop Moxet pabotarte B WH- 4 4 1,259 |-18[3981| -8 | -5 Hus pesuctopos R17 v R18. Tok ceeToamn-
Tepeane HanpsxeHus 1,5...10 B v umeer 5 5 1,778|-15|5012| -6 [ -3 | opa l. [MA] = 12,5/R17 [kOm]. Cambiid
KI/ 98 %. B annapatype ¢ MUKPO(OHHbI- 6 6 2512[-12|6,310[ 4 | -1 HXHUIA CBETOANOM NMHENHON LUKaTbl NC-
MW KaHanamu Takue UHBepTopbl NpuMme- 7 7 3548| 9 |7079({-3 | 0 NoNL30BaH Kak WHAWKATOD BKIKYEHWA
HATH HEXENaTeNbHO U3-3a HaBOA oK OT M- 8 8 5012 -6 [7.943| -2 | +1 npwbopa. NoacTpoeyHsbie peanctops R20
nysfeCHOrO NpeobpasosaTens. 9 9 [7,079] -3 [8,913| -1 [ +2 | w R29 HyxHbl Ans cornacosaHus Nepexo-
HanpsxeHue nuraHus crabunuampyer 10 10 10 | 0] 10 | 0 | +3| n;a ot —13 gb, suicwero ypoexs ana DAG

mukpocxema KP142EHBA (DA3). Ha ee Bhi-
XOAEe HanpsukeHvie pasHo +9 B, a Ha BbixO-
ne wHpeptopa DA4 Heckonbko Hwke —
-8,64 B. Ins nUTaHus MHOWMKATOPOB OKa-
3anock ynobHee WUCnonb30BaTb OTOENb-
HBIW crabunuaatop HanpsxXeHns
KP142H5E (DAZ2). Beos yepes uHOMKaTO-
Pbl MOXET NPOTEKATh 3HAYUTENLHLIA TOK,
4TO NPUBEAET K HArpPeBaHWIo Kopryca mn-
Kpocxem. Mo aToit xe npuyvHe He cneay-
eT nogasate Ha WY 1anuiiHe BLICOKOE Nu-
TAKLLEE HANPSXEHWEe OT CETEBOro anan-
Tepa. B xayectse Tennoorsoga ana DA2
MCNoNL30BaH kopnyc KUY, npw atom nocTmn-
raercs v KpenieHve Nnatol K Kopnycy.
Ins perynMpoBkW Ha4anbHOro Hanps-
XeHus Ha ebixone Beinpamutens Ha DAS
WUCNONb3YIT NOACTPOEYHLIE PE3UCTOPLI
R13, R10 [3], kOTOpLIMWU yCTaHaBNMBAIOT
Nopor 3axwraHus CBeToaMoaa, CoOoTBET-
CTBYIOWErO 3HaueHuo "~40 nb". Mockonb-
Ky Hanps»xeHWUs NUTaHWA PasHoi NONApPHO-
CTWU pas3nuyHbl, HOMWHanNL Pes3ncTopoB
R12MR9— 13 kOm,aR7 MR8 — 12 xOm.
Pasnuune  mukpocxem  LM3914,
LM3915, LM3916 B TOM, 4TO nepeas w3

HUIX NpefHasHaveHa ans NoCTPOeHWs WH-
[WKaTOPOB C NIMHENHOIN LUKaNoWi, U BCE pe-
3UCTOPLI €€ BCTPOEHHOTO Aenurensa uMe-
10T OAMHAKOBOE CONpPOTUBREHWE. Y mMuk-
pocxems LM3915 penwutens paccuwtad
Tak, 4TO BKMOYEHUE Kax/aoro nocneayio-
LEero CBeToauona NPoUCXoauT npu yee-
AIMHEHVW HANPRXEHWSA BXOOHOrO CUrHana
B 1,41 pasa (Ha 3 gb), T. e. wkana nuHei-
HO-NorapudmMuyeckan. Mukpocxema
LM3916 cneuuarnsHo npeaHasHayeHa ois
KOHTpONs ypoBHA ayanocurHanos [4]. Co-
OTBETCTBUA 3MIEMEHTOB UHAWKALWW NOPO-
roBbiM 3HAYEHVWAM HANPRKEHWs CurHana
W €ro YpPOBHAM LA 3TUX MUKPOCXEM CBe-
[NeHb B Tabnuuy.

C mukpocxemamu LM3915 v LM3916
nony4unace AOBONLHO yaobHas wkana
W3aMepuTens B UHTEPBane yposHen ot —40
no +3 nb. B ka4vecTee WHOWMKATOPOB WC-
nonb30BaHb NuHenrHble wkanel DC-
10GWH v DC-7G3HWA; nepsan cocTouT
ua 10 ceBeToAVMOOOB 3ENEeHOro LUBera,
a y BTOpOil — TpW BEpPXHWX CBETOAWOAOA
KpacHoro ugeta. 3TM CBETOAMOMObI OTME-

(DAB), no —-10 b, HW3wWero ypoBHR AnA
DA7 (DA9).

Bce nNoACTPOEYHBIE pPe3ucTopsl —
CMN3-19a. OkcuaHbe KOHABHCATOPL, KPO-
me C3, paccyuraHi Ha paboyee Hanpsxe-
Hue He meHee 10B, a C3 — Ha 25 B. Wa
OCTasbHbIX KOHAEHCATOPOB Tonbko C16 u
C17 nomxHe umMeTb Manuid TKE (rpynnsi
NPO0), nockonbky oHu pabotalT Bo Bpe-
MAZAOAI0LWMX LIENAX.

WMameputenst ypoeHs cobpaH Ha aByx
nnarax. HuxHss nnara (ee yeprex Ha
pmc. 3) — OCHOBHAR, NOCKONbKY HA Hel
pasMeLLeHbl BXOLHON pagkem X2, pasbem
nutaHua X1 — K375A (DJK-02A) wnu
K375B (DJK-02B), Bce crabunwuaatops,
YCUNWTENW W OETEKTOPLI AN1R ABYX kaHa-
OB, @ TAKXEe MHAWKATOpLI OAHOro U3 Ka-
Hanos. Ha eTopoit nnate (puc. 4) MOHTU-
PYIOT TONBKO UHAWKATOPL BTOPOTO KaHana
v crabunuaaTop TOka ero BpemMAa3analo-
we# uenw. MNnarel ckpennexHbl Mexay co-
60i1 4epes3 CTOMKKW, WU NUHEHBIE MHOWKA-
TOpLl PacnonoXeHsl PROoOM, NO3ITOMY
yao6HO NOACTPOUTL BPEMA BO3BPATA BTO-
pOro KaHana nop, Nepebiii.
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CTPOEHHLIX PEe3nUCTO-
poe R5 u RE (c no-
rpewHocTeio 0,3 ob)
W YCTAHOBKE nopora
cpabaTbiBaHUa 3Haqe-
Hua "—40 oB" B 0Boux
kananax (R10, R13).
3atem conpsralT ne-
pexoos ot "-13 pB"
no "-10 pB" (R20,
R29) w npoeepsOT
TO4HOCTL NOKa3aHuin
WY Bo BCcem guanaso-
HE YPOBHEN.

TouHas HacTpoika
OWHAMWYECKUX Xapak-
TEPUCTUK BO3MOXHa
TONBKO MNpW Hann4inuM
reHepaTopa TOHanb-
HbiX umnynscos [2].
NopaBan TOHanNbHHE
UMNYNBECBI ONUTENLHO-
ctetio 10 mc, nopBo-
pom peaucTopoe R14 u
R22 pobusakoTCcs, 4T0-
6bl BCMBIXMBAanNu cBe-
TOOMOObLI 00 YPOBHS
"-1 nB". 3Toro snon-
HE [0CTaTO4HO ANS YC-
TAHOBKW BPEMEHWU WH-
Terpaumu MY. Bropywo
TOuKY HacTpovku {ons
5 Mc) nposBepuTh He
yOacTCs, NOCKOMLKY
3HaueHne "-2 nBE" Ha
wkane OTCYTCTBYET.
3arem nopcTPoeYHLEIM
peauctopom R16 yc-
TAaHABNMBAKT BpPEMS
BO3BpaTa N5 Nepeoro
kaHana WY. [lNocne
npekpaLleHus M-
nyneca cnag nokasa-
HuUA  npuBopa ot
"0 nB" po "-20 nB”
LONXEeH NPOXoAUTHL 3a
1,4...2 c. Bo BTOpOM
KaHane ¢ MOMOLLbIO
NoACTPOEYHOrO Pesn-
ctopa R24 ycraHasnu-
BalT paBHOE Bpems
cnapa. MNockoneky nn-
HeMHbIE WHAUKATOPLI
pasmeleHbl  paaoM,
pasnuyMe BO BPEMEHU
BO3Bpara KaHanos
oYeHb 3aMEeTHO Ha
mas.

JIMTEPATYPA

1. Kysneuos 3. W3-
MEPUTENU YPOBHA 3BYKO-

BbIX CurHanos. — Pagmo,

2001, Ne 2, c. 16, 17.

2. Kysneyos 3. le-
HEpAaTOp TOHANLHLIX WM-
NYN6COB B KOHTPONBHOM
crespe. — Paamo, 2002,
Ne 5, c. 24—26.

3. Nykwanoe f. Wa-
MEpUTENI YPOBHS CUrHaNa
Ha UC K1570A1. — Paawo,
1985, Ne 12, c. 31—33.

4. Katanor MWKpo-
CXEeM. —  <http://

Perynupoeka waMepwuTens YpOBHA  www.datesheetarchive.com>.

CBOOWUTCH K YyCTaHOBKE HOPMWDOBAHHOMO
BXOQHOrO Hanps»XeHus C NOMOLLLID noa-

Pegaktop — A. Cokanoa, rpagmka — K. AHapees,

¢oro — asropa

w3aatenbCcTBO
«Hayka u TexHuka»
npepnaraeT KHuru

ANA AOMALLHUX MacTepoB

B.M. Mecrpukos
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M. HEYAEB, r. Mocksa

lMpeumMmywecTea nepecTpavBaeMol pamMo4YHOW aHTEHHbl Mo cpas-
HEHWIO C LUTbIPEeBO# M3BeCTHbI. BO-nepBbiX, 3TO — 4YaCTOTHasA U Npo-
CTpaHCTBEHHas CeNleKTUBHOCTb, 8 BO-BTOPbLIX — MeHbLIas BOCMpy-
UMYUBOCTEL K MMNYNLCHBIM MOMexamM, B TOM Yucne M oT 6nuakopac-
nonoxeHHo# paboralouyeii 66ITOBOA TeXHUKKW. BHUMaHWIO YyuTarenen
npegnaraercs pamoyHas aHteHHa KB gwana3oHa ¢ cornacyroiljum
ycunurenem, OTAMYUTENbHaAs OCOBEHHOCTb KOTOPOH — BO3MOX-
HOCTb AUCTaHUMOHHOIO ynpaeneHus ee paboToi.

Cxema YCTPOMCTBA NOkas3aHa Ha
pmc. 1. OHo cocTouT U3 ABYX pa3He-
CEHHbIX B NPOCTpaHCTBe yanoe: cofcTBer-
HO aKTUBHOI aHTEHHBI, COOEPXALLE pam-
ky WA1, yeunurens PH Ha Nonesom TpaH-
auctope VT1 M 3nekTpoHHbLIA KN4 Ha
Tpax3aucTope VT2, 1 yana ynpasneHus, co-
6paHHoro Ha snemenTax L2, R6, R7, C7,
C9, XP1, PA1. Mexay coboit oHn coenu-
HEHbI KOaKCHanbHbIM kabenem anuHOM no
10 M, MO KOTOPOMY MEPENAKTCH MPUHW-

TpaH3ucTope VT2. B ucxopHoM cocTos-
HWK, NOKA3aHHOM Ha CXEME, KOHTaKThbl Bbl-
knoyatens SA2, COBMELLEHHOro C nepe-
MEHHBIM pe3ncTopoMm R7, pasoMkHYTHI,
Tok B Ga3osoi uenwu TpaHauctopa VT2
6N13oK K HYNIO, NO3TOMY OH 38KpLIT U Ha
yeunutens PH nutaoliee HanpskeHue He
noctynaet. MoTpebnaemMblil yCTPOMCTBOM
TOK B 3TOM PEXUME HUHTOXHO MaJ.

MNpy 3aMbIKAHWUM KOHTAKTOB BhIKIKOHYA-
Tens SA2 B Ga3oBoi ULenW TpaH3ucTopa

VT2 KT3129B-9
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MaeMbIE CMUrHanbl, OCYyWecTBnswTcs VT2 nosensercs TOK, OH OTKPLIBAETCA U Ha

BKJIIOHEHME YCUIMTENA W NaBHas Nepect-
POifKa aHTEHHBI M0 YacToTe.

AKTUBHYIO AGHTEHHY pacnonaraioT Ha
NopoKOHHUKE Mnu Bankoxe, a yaen ynpae-
neHus — B HENOCPeACTBeHHOI BnM3ocTu
OT paguonpuemHuka. batapesa nutaHua
YCTaHOB/IEHa B aHTEHHOM Y3/1€ W 1oCTOAH-
HO NOAKMIOYEHA K 3NEKTPOHHOMY KITIOHY Ha

YyCUAKUTENL MOCTYNaeT HanpsxeHue nura-
HUA. CUrHans paguocTaHUUin NPUHUMAoT-
€A pamoyHOli aHTeHHoi WA1, WHOYKTMB-
HOCTb KOTOPOW BMECTE C EMKOCTLIO BapH-
kanos VD1, VD2 obpasayioT konebaTensHbiin
KOHTYp. PaBo4nii auanasoH pasbur Ha Tpu
noaauanasoHa ¢ ko3dhhUuMeHTOM nepe-
KpLITUA No HactoTte 2...2,5. na ymeHblue-

HWUA HW3KOYACTOTHLIX MOMEX MEexay pa-
MOYHO AHTEHHOW W MEpPBbIM 3aTBOPOM
TpaHaucTopa VT1 BkIIOYEH NPOCTEMLLMIA
@®BY C1R1. BbicOKOYACTOTHbIA aBTO-
TpaHcgopmaTtop T1 cornacyeTt BoiXOOHOE
conpoTtueneHue ycunutens PH ¢ koakck-
anbHuiM kabenem 1 BXOOHLIM CONpoTUBIe-
HWEM NpUemMHUKa. Pexxvm paboTel noneso-
ro TpaHancTopa VT 1 no NnoCTosHHOMY TOKY,
a cnepoBaTtensHo, U KoaddULMEHT nepe-
naun yeunurens PH perynupyioT nameHe-
HUEM HANpsXeHWs Ha BTOPOM 3aTBope
NoACTPOEYHLIM peancTopom R2.
Braropaps VCNoSL30BaHWMIO ManoLy-
MAWEero nonesoro TpaHauctopa BF998
LNOBPOTHOCTE KOHTYpa AHTEHHLI MONy4u-
nack O0OCTATO4MHO BLICOKOW, @ YpPOBEHb
coBCTBEHHBIX LWYMOB — HeBGonbLwmnmM. Mpu-
MEHEHWE BAPWUKANOB NO3BONAI0 Peanao-
BaTb ANCTAHLMOHHYIO NepecTPOiiky KOHTY-
pa. MNMpu nepemMeLeHUM ABKKKA PE3NCTO-
pa R7 u3 kpaiiHero npasoro (nNo cxeme)
NONOXEHWUA B KPAWHEE NEBOE HanNpRXeHue
Ha LIEHTParkHOM NPOBOAHUKE KOaKCUasb-
Horo kabBensa wamenserca or 0 po
0...10,5 B. Hepes ®H4Y L1C4 v peaucTop
R3 oHO nocTynaeT Ha kaToObl BApUKanos
VD1, VD2 u obecne4yuBaeT NepecTpoitky.
TpanaucTop VT2 Npy 3TO0M OTKPLIT MNOCTO-
AHHO, W HANPAXEHWE NUTAHWA YCUNUTens
PY ocraeTca NpakTUHecKn HEN3MEHHBIM.
Mukpoamnepmetp PA1  BuinonHseT
hYHKLIMM MHOMKATOPA BKIIKOHEHWA NUTaHUA,
HanpsbkeHua Gatapen N YacTOThl HACTPOIRKIK
aHTeHHbl. Kak BuaHo, 4epes peauctop RE oH
MOAKIIOHEH K NEpeMeEHHOMY pesucTopy R7,
o6pasyiowemy Bmecte ¢ R4 vt aMUTTEPHLIM
nepexonom TpaHsuctopa VT2 penurens Ha-
npskeHus NuTadus. MNpuy BpalleHu BKKa
peauctopa R7 HanpsaxeHue, NpUNoXeHHoe
K uenu RBPA1, M3MEHAETCA 1 CTPENKA MUK-
poamMnepMeTpa OTKIOHAETCA MPONOPLMO-
HaNkHO MPOTEKAIOLWEMY Yepe3 Hero TOKY.
MuHUMANLHOE OTKNOHEHWE COOTBETCTBYET
HACTPOWKE aHTEHHB!I HA HWU3LLYID YacToTy
noAaMana3oHa, MakCUMankHoe — Ha BhbiC-
wyio. Mo mepe paspsokv Batapen NUTaHuA
OTKNOHEHWE CTpenku npubopa npu ycta-
HOBKE [BVXKA B NIEBOE (NO CXEME) NoNoXe-
HWE YMEHBLUAETCH, CUrHaNM3Mpys O TOM,
4710 BaTapero ckopo Haao ByneT 3amMeHUTh.
JeTanu aHTeHHOro yana, 3a MCKIOHEHW-
emMnepeknioqaTens SA1 v pamku WA, CMOH-
TWUPOBaHLI Ha MNe4aTHoi nnarte (pue. 2), 13-
FOTOBMEHHON W3 OBYCTOPOHHE (ONLrupo-
BAHHOMO CTEK/IOTEKCTONUTA, HA CTOPOHE Ne-
YaTHLIX NPOBOAHWMKOB. Donkra BTOPON CTO-
POHEI MNAThl UCNONL30BaHa B KA4eCTBe 3K-
patxa u obero npoeopa. C nevaTHeIMU NPo-
BOOHWMKAMKM OHa COEAVHEHA OTPEe3kaMK fy-
EHOr0 NPoBOAA, BCTABMIEHHBIMU B OTBEP-
CTUA (Ha YePTEXE OHWU NOMEYEHEI HETLIPLMA
ToYKamu) U NpunasHHbIMK Kk donere. Mnara
paccHuTaHa Ha NpUMeHeHue peranen ana
MOBEPXHOCTHONO MOHTaXA: NOCTOAHHbLIX pe-
auctopos PH1-12, nopctpoeuHoro PVZ3A,
koHpeHcaTtopos K10-17s. [ipoccens L1 —
CM453232 wnn nioboia opyroin © MHOyKTne-
HocTeio 50...200 mklH. Kpome ykasamHbix
HAa CXEME, BO3MOXHO MPUMEHEHWE TpaH3W-
cropos BF992, BF993 (VT1), nioboro ma ce-
pun KT3129 (VT2), eapukanos KB124A.
TpaHcdopmartop T1 HaMOTaH Ha KONbLEBOM
MarHuTonpoeoge Tunopasmepa K5x3x1,5
13 peppuTa C MarH1THON NPOHULIAEMOCTHIO
1000....2000 v conepxuT 24 BUTKa NpoBOAa
MaB-2 0,1 c oTBOAOM OT BOCLMOTO.
MNpw oTcyTCTBUWM BNEMEHTOB ANs No-
BEPXHOCTHOMO MOHT&Xa B aHTEHHOM y3ne
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MOXHO NPUMEHWUTE TpaHaucTopsl KMN327A
(VT1) n KT3616 unu KT31076 (VT2), nop-
crpoeyHblil peanctop CMN3-19a, nocTonx-
Hble peauctopsl MNT, C2-33, koHpoeHca-
Topul K10-17, ppoccens EC-24. MeyaTHyto
nnaTy Ans Takux petaneil M3roTosnaioT U3
OOHOCTOPOHHE (ONLTMPOBAHHOID CTEK-
NOTEKCTONWUTA MO YepTexy, M3obpaxeHHo-
My Ha puc. 3.

Ina pamMO4yHOM @HTEHHBI MCNONL3YIOT
npoeop N3B-2 puametpom 1,5...2 mm. Ee
MOXHO CAENaTh MHOrOBUTKOBOW. Hanpu-
MEp, B OOHOM W3 BapWaHTOB OHa copgep-
Kana WwecTe BUTKOB guametrpom 200 mm
C OTBOAAamMu OT NepBOro, BTOPOro W TPETh-
ero BUTKOB 1 obBecneymsana npyMem npak-
TUqeckun Bo Bcem KB auanasone. MoxHO
NPUMEHWUTL U OOHOBUTKOBYIO pamky, Toraa
WHOYKTUBHOCTbL @HTEHHOIO KOHTYpa u3me-
HRAIOT TMOJKMICYEHMEM MOCNENOBATENLHO
C HEei kaTywek MHAYKTUBHOCTM (CM. CTa-
Tel0 "[pMemM Ha PamMOYHYI0 aHTEeHHY"
8 "Paguo”, 2007, Ne 1, c. 22, 23).

CMOHTMPOBaHHYIO NnaTty, nepeknya-
Tenb SA1 1 PAMOYHYIO BHTEHHY 3akpenns-
10T Ha BEPXHEW CTEHKE NnacTMaccoBOro
KOopnyca nogxonawmx pasmepos, a 6ara-

PEIO NUTAHWA — Ha HkHel. BHelwHWiA Bna
AHTEHHOrO y3na nokasaH Ha puc. 4.
KOHCTPYKLMA y3na yrnpasneHus MoxeT
BbiTh pasfNu4HOn. ABTODPCKUIA BapuaHT
paspaboTaH Ons WCTonL30BaHUsS COBME-
CTHO ¢ paguonpuemHukom DE1103 ¢up-
mbl DEGEN. MNMeyaTtHas nnarta (pmc. 5) ua-
roToBNEHa W3 [ABYCTOPOHHE (ONbrupo-
BAHHOIO cTeknoTekcrtonuTta. Ponera Ha
OpYroil CTOPOHE MnaTtsl MCNoNL3oBaHa
B kavecTse obiero npoeopa. Mpu MoHTa-
Xe B OTBEPCTUS, NOMEYEHHbIE Ha YepTexe
YETbIPLMA TOYKAMM, BCTABSIEHEI OTPE3KW
NMYyXEHOro NPOBOAA, KOTOPLIE 3aTeM Mpu-
nasiHbl K onere 06eux CTOpoH.
MepemerHulin peanctop R7 — CIN3-3s
(C BCTPOEHHLIM BLIKNIQYATENEM), NOCTO-
AHHBil R6 — MINT, C2-33, koHpeHcaTop
C7 —K10-17, ppoccens L2 — EC-24 ¢ uk-
pyktueHocTsio 10...100 mMklH. Mukpoam-
nepmetp PA1 — mo6oi manorabapurHblii
C TOKOM NOMHOrQ OTKNOHEHWS CTRENKW
100...300 mkA, Hanpumep M476/2 (o
npukneeH BOKOBOW CTEHKOI k nnate co
CTOpOHbI, CBOBOAHOIM OT AeTanei). Bun-
ka XP1 — cTaHpapTHas KoakcuanbHas
(mini-jack) pwameTtpom 3.5 mm, Hanpum-
mep NP-106 (npumeHseTca ans noaknioye-
HUA MoHOOHMYECKUX TenedoHos). Ee
MAACTMACCOoBLIN KOPMYC YNaneH, caMa Bun-
Ka BCTABNeHa B OTBEPCTUE B NnaTe U npuna-
AHa Kk donbre Ha ofenx CTopoHax, a C LeH-
TPpanbHbIM KOHTAKTOM COELMHEH BbIBOL,
koHgeHcatopa C9. Co cTopoHbl petaneit
nnara 3aKpbiTa NNacTMacCOBLIM KOXYXOM.
Mpu pabote ¢ aHTeHHOU BUnky XP1
BCTaBNAOT B @HTEHHOE MHEe300 NpUeMHK-

Ka, U nnara pUKCUpyeTcs Ha Hem. [nsa no-
BLILLEHWA HAOEXHOCTU KPENNEHUA K HUX-
HEW 4acTW Kopnyca MUKpoamnepmeTpa
NpUKnNeeHa NNacTHa U3 NeHoONoAuypeTa-
Ha (nopornoxa). BHewHwiA Buo yana yn-
paBneHus, YCTaHOBNEHHOrO Ha paguo-
npuemHuke DE1103, nokasaH Ha puc. 6.

MuTtanT ycTpocTBO OT ManorabapwuT-
HOI ranbBaHuWyeckoit BaTtapen Tunopas-
mepa 23A HanpsxeHwem 12 B wunu ot
BOCbMUW COEOMHEHHBIX MNOCNEN0BATENBHO
ransBaHUYECKUX 3NEMEHTOB (aKKyMyns-
TopeB) Tunopasmepa AA wnu AAA. To-
CnefHWil BapMaHT XOpOLL He TONbKO Tem,
yTo Takaa GaTtapes GyaeT CnyxuTe O0Nb-
LUe, HO eLle 1 Tem, 4To, obnanas OoRONbL-
HO 3HAYWUTESNLHON MAaCCO, OHa NOBLICUT
MEXAHWYECKYIO YCTOMYMBOCTL @8HTEHHOIO
yana. [onyCTMMO, KOHEYHO, WCMOoNL30-
BaTbh W CETEBO WUC-
TOYHUK NUTaHKs (ong
€ro NoOKNIOHEHUA Ha
KOpNyce xenatenkb-
HO YCTaHOBWTL COOT-
BETCTBYIOLLEE THE3-
[0), HO B 3TOM Cny-
4Yae He WCKIIOHEHOD
noaBMeHue MNOMEeX,
NPOHUKAKLWMWX K13
CETH B MPUEMHKEK
M @aHTEHHY MO NpoBO-
[am NUTaHuA.

HanaxueaHue yc-
TPOWUCTBA HAYWHAKOT
C YCTAHOBKW Xenae-
MOro KO3 puLmMeHTa
YCUNEHWs NoacTpo-
EYHLIM PE3UCTOPOM
R2. Pabouwin puana-
30H 4ACTOT U rpaHu-
ubl NOAAMANAa30HOB
MOXHO  MPUMEPHO
ONpenenqTs Ha Ciyx Mo YBENUYEHWIO YpOoB-
H$ LUYMa Ha KOHTPONMPYEMOIA HACTOTE Mpw
NEPECTPOIKE AHTEHHBI NMEPEMEHHbLIM pe-
auctopom R7. Peauctop R6 nopGupaior
Takum oBpasom, 4Tobbl Npw ceexeit 6aTta-
pee NUTaHWA W YCTaHOBKE OBUXKA pe3unc-
Topa R7 B neeoe (N0 Cxeme) NonoxeHwe
cTpeska MukpoamnepmeTtpa PAT oTkioHs-
nack A0 KOHEYHOW OTMETKM LUKasb.

Ecnu aHtenHa Gypet pacnonaraTthCa
HEOANEKO OT NPUEMHUKA, HeOBX0AUMOCTE
B AWCTaAHLMOHHOM yNpageneHun e oTna-
[AET W YCTPOWNCTBO MOXHO CYLUECTBEHHO
yNpoCTUTL. InemenTul VT2, PA1, R3—R7,
C4, C6—CB8, L1, L2 B 3TOM Cny4ae UCKJIo-
4aloT, SA2 3aMEHRAIOT OTAENbHLIM BbIKMO-
yaTenem B LIENU NUTaAHWA, a Bapwvkankl
VD1, VD2 — nepemeHHsIM KOHAeHcaTo-
pOM C MUHUManbHOKM emkocTeio 10...20
W MakcumansHoi okono 500 nd. Bnaro-
naps ero pocratoqHo Bonbliomy nepe-
KPLITUIO NO EMKOCTW, YWMCNO OTBOAOB pa-
MOYHOW AHTEHHbI MOXHO YMEHBLLIWUTH.

EcTk 1 npyroi BapuaHT: 3aMeHnB Bapu-
Kankl KOHOEHCATOPOM NePEMEHHON EMKO-
CTH, COXPaHWUTL BO3MOXHOCTb AMCTaHLM-
OHHOTr O BKITIOYEHWUA NMUTaHUA 1 BBECTW ANC-
TAHUMOHHYIO DETYMPOBKY  YCUNEHWS.
LA 3TOro NCKNINAIDT TONLKO NOACTPOEY-
Hbli peaucTop R2, koHpeHcaTop C4 1 pe-
auctop R3, a HWkKHKWIA (NO cxeme) BLIBOL
npoccens L1 coeaMHsAOT CO BTOpLIM 3a-
TBOpOM TpaHawuctopa VT1. MNocne Takoit
nopaboTtkn mukpoamnepmeTp PA1 Gyner
MNOKA3bIBaTh YCUNEHNE aKTUBHON aHTEHHLI.

Pegakrop — B. @ponoa, rpaguka — B. ©ponos,
¢oro — asTopa
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PAZIUO Ne 7, 2007

POCCUA

MOCKBA. B Hayane 2008 r. B MOCKOB-
ckom admpe Ha sactote 93,6 ML, ponx-
Ha BCTYNWTL B CTPOI OEWCTBYIOLLUMX ELLe
OfiHa HOBaf paauocTtaHums — “"Kommep-
caHT”. BewaTensHolit opMar apupHOro
HOBOCENA NOoKa OKOH4YaTENbLHO HE onpege-
NeH, OAHaKo NpegnonaraeTcs, 4YTO CTaH-
uma ByneT pa3BnekaTensHoW, C aNemeH-
TamMun UHPOPMALMOHHOTO BELLAHWSA.

BYPATUR, YNAH-YO3. PaguoctaH-
uma “Tlynec-Paguo”, BelaHWe KoTopoi
ObINO BpEMEHHO MPUOCTAHOBNEHO B
2005 r., nnasupyet B Bnnxalilee Bpems
Bo306HOBUTL cBOK paboty B YKB anana-
30He.

EKATEPUHBYPI. B EkaTepuHbypre
Hayana paboTy HOBas My3kikankHas pa-
Avoctasuus "Hawm necHu”. Micnonkayet-
ca Yacrora 104,5 My, paguyc oxeata —
70 kM o7 ropopa.

TATAPCTAH, KA3AHb. PapwocTaH-
ums "BonHa TaTapctada” Ha TaTapckom
W PYCCKOM A3blKax BELLaeT AN cooTeve-
CTBEHHWKOB, HAXONALLMXCA 3a Npeaenammn
pecnyGnvkn: 04.10—05.00 — Ha JacToTe
15110 kl'u (Ha BocTounyio Aauio); 06.10—
07.00 — Ha yacrore 9690 Iy, (Ha LienT-
pansHyto A3uio); 08.10—09.00 — Ha 4ac-
Tote 11925 Ty (Ha 3anaaoHyio Espony).
TpaHcnsaumMa OCYLIECTBAAETCH 4Yepes ne-
penaTyirk MolHocTeo 250 kBT, pacnono-
XeHHbiA B Camape.

3APYBEXHBIE CTPAHbI

BATUKAH. MameHeHue B pacnnucaHum
nepena4 BaTWKaAHCKOM pagnocTaHumMn Ha
pycckom s3wike: 02.30—03.00 — Ha vac-
Totax 1260, 6185, 7335, 9645 kly;
12.30—13.00 — Ha yacrtorax 1260, 5900,
13765 klMy; 16.10—16.40 — Ha vacToTax
1260, 1611, 9585, 11715, 15185 kl'y;
20.00—20.30 — Ha vacToTax 1260, 7135,
9610 klu.

MNpumevarme: co 2 ceHTROpA 4 BeLaHa
B 16.10 vacrora 15185 kly Gyner 3amereqa Ha
7360 kly; pmm nepegay 8 20.00 wacrora
9610 kI Byner samenera Ha 5910 ki,

BENMMUMKOBPUTAHMUSA. Pycckas cnyx-
Ba "Bu-Bu-Cu" ana cy66otHux nepenay
8 19.00—20.00 ucnons3yeT HOBYIO HacTo-
Ty — 6195 xI'y (BMecTo 5875 kly, obuaB-
NEHHOW paHee).

WPAH. PaguroctaHuma “Tonoc Wcnam-
ckoit PecnyGnukm MpaH” yTouHAET pacnu-
caHue paboT B ahvpe Ha PYCCKOM FA3bIKE:
03.00—03.27 — wa uactotax 9650,
11925 kly; 05.00—05.27 — Ha 4acToTax
9855, 13750, 17595, 17655 kI'y; 8 14.30—
15.27 — Ha wactoTtax 7165, 9300, 9580,
9900 klMy; B 17.00—17.57 1 19.30—20.27 —
Ha uvactotax 3985, 7175 kMy; B 18.00—
18.57 — Ha vacToTax 6205, 7235 k.

Bpems sciogy — UTC.

KYBA. PaguoctaHuus "Pebensne” (Ma-
BaHa) npu pabore nepegaTyMKoM MOLUHO-
cTeio Becero 10 kBT xopolwo cnbllwHa B EB-
pONe Ha paccBeTe Ha TPaAWLIMOHHON Yac-
ToTe 5025 k.

JIATBUS. B Pure Ha yacToTe 96,2 MIy,
Hayanacke peTpaHcnauus nepenay paguo-
cTaHuuMu “Pycckoe pagmo” (nporpammsl
Mockesl).

NATBA. lMporpamMmbl paguocTaHLum
"BUNbHIOC™ HA NWTOBCKOM W aHIMUWIICKOM
Asblkax TpaHcnupylotea yepes KB nepe-
pativk B CutkyHae (6nma KayHaca):
23.00—24.00 — wa vactote 9875 «ly;
00.00—01.00 — Ha uactore 11690 kluy;
08.00—09.00 — Ha wactore 9710 kI,
MepBbie gpa 6noka Nnepenay OpUeHTUPOo-
BaHbl Ha CesepHylo AMEpUKy, TPETUIA —
Ha 3anagHyo Espony.

PYMbBIHUA. HemHOro msmeHuMnoch
BellaHue paguoctaHuuu "WHTeppagwo
PyMbIHMM™® Ha pycckom ssbike: 15.00—
15.56 cTtaHumMA NepegaeT Ha 4YacToTax
7235 n 9760 kM. OcTansHas YacTh pac-
NUCaHUA PYCCKOA3bIYHBIX Nporpamm 13
Byxapecta He wMeHsnace (04.30—
04.56 — Ha wacTtoTtax 7190, 9555 klu;
13.30—13.56 — Ha vactoTax 9790,
11855 klu).

CLUA. PagmnoctaHuus "Tonoc Amepu-
k1" Ha pycckom s3vike ¢ 18.00 no 19.00
WCNONL3yeT HoBYIO YacToty — 11755 kly
(emecTo 7340 k).

TYPLUMA. PaguoctaHuus "Tonoc Typ-
uMK” Ha pycckom ssbike ¢ 17.00 po 17.55
WMCNONL3YeT HOBYKDY yacTory — 9840 Iy
(BMecTo npexHen 9675 k).

OPAHLUMUA. PaBota papuocTaHummu
“MexnyHapoaHoe @paHuy3ackoe paovo”
(RFI) Ha pycckom a3blke Habniopanack
B 3(hUpe BHe paHee oOBABNEHHOrO pacnu-
caHusa: B 18.00 — Ha wacToTax 9805,
11670 kI,

YEXMWA. U3-3a nomex OT Apyrux cTaH-
UMIA BHECEHbI HEKOTOpLIE W3MEHEHWS
B pacnUcaHue pyCCKOA3bIYHLIX NPOrpamMm
papuoctavumn  'Ceobopa”: 05.00—
06.00 — Ha uacTtote 11865 BmecTO
11815 klu; 05.00—07.00 — Ha vacToTe
17560 Bmecto 17730 kly, 07.00—
11.00 — wna 4actote 11700 BmecTO
11665 kly; 14.00—15.00 — Ha vacToTe
12080 smecto 11625 kly; 15.00—
16.00 — Ha qacTtote 11865 BmecTo
9520 kly; 20.00—21.00 — Ha YacToTe
7285 BmecTto 7220 klNu. 3ameHeH pag va-
CTOT W AN BELLAHWA Ha HEKOTOPBIX OPYriX
A3bIKax.

KOXXKHAR KOPES. PenurnosHaa pa-
nvocTaHuus "HLAZ" BepeT nepenayun Ha
pycckom a3blke B 17.30—18.00 Tonsko Ha
yactote 1566 kl'W, noaTomy ee nepepa4un
CAbILHBL MWL B Npeaenax pernoHa Jans-
Hero Bocroka.

HOBOCTU TENEBU3UOHHOTO
BELLIAHMUA

MOCKBA. PoccuitCkan KMHOKOMMNaHus
"®eHvke-duneM” coBMecTHO ¢ "ApT-Me-
aua Mpynn'” co3aaloT HOBLIIM KaHan oTeye-
CTBEHHbLIX KMHOCepuanos "deHukc APT",
30Ha BELIAHWA KaHana — BCA TEPPUTOPUSA
Poccun, ctpanbl CHI™ n 6nukHero 3apybe-
*bA. Paboty kaHana "@eHukc APT" nna-
HWPYIOT Ha4yaTk OCEeHLld — B CeHTabpe
2007 r.

WHTEPAKTUBHOE BELLAHUE

POCCHHA. Hauan paboTty uHTEpHET-
cailT nporpammsl "Panuo Poccun — "Ma-
axku EBponekl” (www.mayaki-evropy.ru).
MoceTtutenu calWTa MOryT cka4aTb BCe
BbINYCKM nporpammel B dopmarte
".mpeg"”, y3HaTb Camble MHTEPECHbIE HO-
BOCTW M3 ABaguath cemu cTpaH EpuHoi
EBponbl, NO3HAKOMUTLCA C KyNbTYpHOR
aduLLeil NOCONLCTE W KYNBTYPHBIX LEHT-
poe cTpaH EC B Poccuu, a Takxke NpUHATL
Y4aCTWUE B BUKTOPWUHE WM BLIMFPaTh MpU3
Hegenu. [porpamma "Masku Esponw”
OpPWEHTUPOBaHE HAa MONOObLIX, aKTUBHBIX
1 nioBo3HaTenbHLIX: akTyasnkHas HOBOCT-
Has MHGOpMaUuKUa CO4ETAeTCA C 3aHuMa-
TeNbHEIMU CBEOEHUSMU U MNONE3HLIMU
npakTM4eckuMu coeetamu. lNMoceTtutenu
caifTa MOryT y3HaTb O CTydeH4eckux ob-
MEHAaX, rpaHTax W CTUNeHpusx, npepo-
ctasnaemeix EC poccuickum ctyneHtam
“ MONoabIM yyeHsiM. Mpeanaraemas uH-
dopMaLMs TAaKXe MHTEpPecHa Tem, KTO
nnaHuMpyeT unu yxe seget busnec c Es-
ponoi. 3BykoBbie nporpammel “Maskn
EBponbl” BoixogaT u Ha "Paguno Poccun™
kaxowin yetsepr ¢ 15.30 po 1540 B
achmpHom Bnoke "lOHOCTL XXI BEK — HO-
BOE NokoneHue",

HosocT POCCMIACKOrO CETEBOro WH-
dopmareHTcTea “"HoBelit PErvoH” MOXHO
CNyLWaTh Yepes MHTePHeT-PaauoCTaHUMIo
Ha caitte <www.nr2.fm>.

MAPUWA 3N. 3peckh npucTynawT K
COBMECTHOMY MNPEnOCTaBAEHUIO YyCnyr
WHTEPaKTUBHOTO MOGWMNBHOrO BeLaHus
Ha Gase paspabotkn "Tpadwuknann” —
nnatgopmel WiMcast (Wireless
Interactive Multicast). AGoHeHTam GynyT
npeanoxexHs npumMepHo 200 pasHoob-
pasHbiX N0 COAEPXAaHWIO KaHanoe ¢ one-
paTMBHOI [NOCTaBKOW MHpOPMaLWK:
OT HOBOCTHOIR A0 knyGHOR, ayano- 1 Bu-
neodainos, MENOAMIT U KAPTUHOK Ha Te-
nedoH, COTPYOHWYECTBO C KpyNHEeru-
MW MHPOPMALMOHHBIMWU areHTCTBaMM,
TenekaHanamu v nevaTHeIMU cpeacTea-
MW MaccoBoit MHdopMauun. ADOHEHTHI
CMOTyT BhIDMpaTe B MoGUNLHOM 3dupe
UCKNIOYUTENBHO WMHTEPECYIOWME WX Te-
Mul. CnexkTp BellaHua eknoyaet B ceba
HoBOCTUM OGu3Heca, NONWTUKW, cnopTta
(B MexayHapoaHOM W NOKankHOM Mac-
wrabax), KMHO, penurusl, pa3Blie4yeHus,
6e30nacHOCTb, 340POBLE, TEXHONOMMH,
Hayka, obpasoBaHue, KynkTypa u MHOroe
npyroe.

NONbLUA. Y pycckoit pepakiiym MNonk-
CKOro WHOBELLAHMA TENepb HOBLIN aapec
caura: <www.radioporusski.pl>.

Xopowero npuema u 73!
PenaxTop — E. Kaprayxos




KomMmnbloTepHbIi

N3MepUuTesnibHblI KOMMNEKC

O. LUMENEB, r. Mocksa

Mpegbinywmne HacTy 3rToé nybnukaymu rmocefl{eHbl B OCHOBHOM
nporpaMMHBIM CPEefAcTBaM KOMMBIOTEPHOro W3MepuTenbHOro Kom-
nnekca. Ho BaxHoe 3HaYeHue UMEeeT ¥ ero annaparHas 4acrb, KOTO-
pas B pe3ynerare U onpenenser peanbHele NOrpewHoOCTH B U3aMmepe-
HUM aHanoroBeLIX CUrHaN0B M NapaMeTpPoEB annaparypsl. B paguonio-
6utensckoii npakTHke B kaYecree AL u LUAIT aToro komnnekca gony-
CTHMMO MCNOABL30BaTEL 3BYKOBYIO KapTy, KOTOPYIO cnegyer npaBsuiibHO
Bbl6paTh M OLEHUTE €€ NPUrogHOCTb. B 3aKNioYNTeIbHOM YacTu LNK-
Nla ¥ paccKkasaHo O TECTUPOBaHNUU 3ByKOBO# KapTer "Audigy SE".

Oco6eHHOCTH HACTPOWKM 3BYKOBbIX
KapT B U3MepuTensLHOM KOMNNnexkce

B aTom pasperne nanoxeHsl HeKoTopLie
BOMPOCHI, CBA38HHLIE C HACTPOMKaMK 3BY-
KOBbIX KapT ANA NPakTM4eCKOro npuMmeHe-
HWA B KOMMNbIOTEPHOM WM3MEPWUTENLHOM
KOMIMMEKCE, KOTOPLIA OnNucaH B 3TOM cTa-
The. Takxe NpUBOAMTCH ONUCaHKue Cnoco-
60B U3MEpeHMs OByX Haubonee BaxHbIX
NapamMeTpOB 3BYKOBLIX KapT, ONpEdEnsio-
UMX Ka4yecTBO 3anucu n BoCNpou3Bene-
HWA, — aMnNNUTYQHO-4aCTOTHON XapakTte-
PUCTUKW W 3 DPEKTUBHON paspanHOCTH.

NpoBepxa 3BYKOBO# KapThi
dupmbl CREATIVE

3BYKOBLIE KApThl 3TONH GUPMBLI CEPUIA
"Audigy” u "Live" — noxanyit, oaHu u3 ca-
MbIX pPacnpocTpaHeHHbLIX B HACTOSLEe
Bpems. Vix napameTpos BnonHe nocTaTos-
HO LA WCTONL30BaHUA B kavecTee LIAM
“ ALN KOMNBIOTEPHOTO M3MEPUTENLHOID
KOMMMEeKca Ha4YansHoro yposHs. [ns no-
JIY4EHUA MaKCUMansHO BO3MOXHOIO pe-
3ynkTata HeobxoaMMO NPOU3BECTU WX A0-
NONHUTENBHYID HAacTpohky. [na artoro
B8 Windows Haxumaem Ha kHonky Myck,
13 NOABUBLLEroCs MEHIO BuIBUpaem NyHKT
MaHens ynpaBneHws, [anee Haxonoum
B OKHE NaHenu ynpaenexmna 3Ha4oK ¢ nog-
nuckto Device Control. Ecnu takoii 3Ha-
YOK OTCYTCTBYET, TO 3TO O3HA4aeT, 4T0
nporpammMHoe obecneveHwe 3ByKOBOI
KapThl He BbINo OomkHbIM o6pasom ycTa-
HOBNEHO Ha komnbloTep. CneayeTt NOBTOR-
HO CAENaTk 370, PYKOBOACTBYACH MHCTPYK-
LMeRn, npunaraemoin K 3BYKOBOR kapre.
Mocne atoro, Wenkas KHOMKOW MbILLK NO
3Hauky ¢ nognucesio Device Control, oT-
KpbiBaEM OKHO € Ha3saHuem Device
Control u euiBupaem B Hem Bknagky
PCI/USB. [lanee ycTaHaBNMBaeM B OKHe
non HaseaHvem Sampling rate 3Hauve-
Hue yacTtoTel 96 kHz (klu), a B okHe Bit
depth — paspapHocTs, 24 bit (6uT). Tem
CaMbIM BHYTPEHHWIA NpOLECCOp 3BYKOBOMK
KapTbl NepeBepeH Ha paboTy © 4acToTow
ouckpetmsaunm 96 klMy, u paspewatowlei
cnocobHocTLIo 24 Guta. Bonpoc o peans-
HOI1 paspanHocTH ByaeT paccMoTpeH No-
3aHee, a nokKa U3MepUM CKBO3HYH A4X na-
MEPUTENLHOTO TPakTa: 3BYKOBON reHepa-
Top—LIAlN 3eykoBOI KapTul—ALLMN 3BykO-
BOW KApThEl—aHAaNU3aTOp CNeKkTpa.

HMamepenne aMnamTyaHO-4acTOTHOR
XapaxKTepucTHUKU 3BYKOBOW KapThl

Jna namepeHns ckeo3Hoit AHX npexae
BCEr0 HYXHO COEOWHWUTL CTepeodoHuYec-
kUM kabenem C nneteHbiM 3KPaHOM Bbl-
XOOHOW pasbem 3BYKOBOW kapTul Nog Ha-
3saHuem "Line Out™ 1 ee BXOOHOI pa3tem
nop Haszeaduem "Line In”, MNMockoneky Ha
naHen camoiin KapTel 3TK NOANUCK OTCYT-
CTBYIOT, Ha pumc. 14 Ons HarnagHOCTHU
cxemaTuyHO u3obpaxeH dgparMeHT 3as-
Helt naHenu 3eykoeoi kapTel "Audigy SE”.

3atem HeobxoaAMMO HACTPOWUTL MPO-
rpaMmMy CMCTEMHOro Muklepa. Boizoe

~ |LINEIN

| DIGITAL_IO

@3} E ‘ 458
Puc. 14 a7
MUKLLEpa

Hy, ypoeeHs Wave — Ha makcumym. B ok-
HE MUKLLEpa BXOAa BeiBMpaemM WUCTOYHWK
curvana Line-In, ero ypoBeHs ycTaHasnm-
BaeM Ha cepenuny (50 %).

Janee — HacTpoitka reHepaTopa 3By-
KOBO# 4acToThl. BoisbiBaem guanor eul6o-
pa yCTPOWCTBA HaXATWEM  MNyHKTa
Device... u3 MeHIo reHepartopa. B noseme-
LUEMCS OKHE Mbl BbIBMpaeM Tun 3BYKOBOA
kapTol ("Sound Blaster Audigy™), yacTtoty
avckpetusauun (96 kl) v paspagHoCTb
LaHHbIX (24 Buta). Kpome Toro, BKI4aem
¢yHkumio Kernel Streaming. Tak Ha3biBa-
€TCH TEXHONOrMsA NOTOKOBOI Nepefayu Ha
YPOBHE fnpa, KOTOpas npenHasHayeHa
Ans abConiuTHO TONHOI, "BuT B BUT” nepe-
fayn UMGOPOBLIX 3BYKOBLIX JAHHBIX B Bbi-
XopHoe yctponcTteo — LIAM., Cnepyet
WMETL B BMAy, 4TO 37a QyHKUWA nopaep-
»mBaeTca Tonkko ana Windows 2000/XP
1 BoilLe. Haxkumaem Ha "OK".

Tenepk HYXHO BKIIOYUTL PEXWUM Kaualo-
LEeACcA 4acTOThl HAXaTWMEM HAa KHOMKY
Sweep Ha reHeparope W YCTaHOBUTL Ha
NEBOM HaCTOTHOM LM POBOM MHOMKATOPE
Ha4anbHy YactoTy kavanus 500 My, a Ha
MPaBOM HYaCTOTHOM MHAMKATOPE KOHEYHYIO
yacTory 47 k. YporeHs curHana B obowx
KaHanax crnenyet yctaHoeuTh Ha —10 ab.
MNepwopn ka4aHus (Ha CPeaHEM HKHEM WH-
[OMKATOPE) yCTaHaBNMBaeM paeHeiM 60 c.

MepexonuM k HACTPORKE aHanu3aTopa
cnekTpa. BuidbiBaem guanor suifopa ycT-
pOICTBA NOCNENOBATENBHLIM HaXKaTUEM
Menu—Display—Device Selection.... B
MOABMBLLEMCH OKHE Mbl TAK XE, KaKk 1 Ang
reHepatopa, BbibupaeMm TUN 3BYKOBOW
kapTel ("Sound Blaster Audigy™), yacTory
auvckpetusaumn (96 ki) v paspsapHOCTL
naHHbIX (24 6uTa). Ha naHenu ynpaenexus
aHanu3aropa CnekTpa ycTaHaBnMBaem pe-
xmm Hold, npu KOTOPOM Ha 3KPaHEe aHanu-
3aropa cnexkTpa 3anoMuHalTes u 0Tob-
PaXarTCA MakCUMasbHLIE 3HAYEHUA CUr-
Hana BO BCeM ananasoHe YyacToT. Brmoya-
eMm crnaxupaloulee okHo Flat-Top 5A,
obecneunBalollee MakCUManbHO BO3-
MOXHYIO TOYHOCTE M3MEPEHUS aMmmnnuTy-
Abl BXOAHOro curkana. MNMapamertp FFT yc-
TaHaBNMBaEM paBHbiM 2°,

Haxwumaem Ha kHonkn Start Ha naHenu
YNpaBneHuA aHaNU3aTopa CrekTpa U reHe-
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patopa. Ecnu Bce 6bin0 coenaHo npaswsib-
HO, TO Yepe3 MUHYTY Ha 3KpaHE KOMMLIOTE-
pa nony4aem rpaduk aMnIuTyoHO-4acToT-
HOM xapakTepuctuk (AYX) CkBO3HOro
(BOCNpOUM3BEOeHMe — 3anKCk) KaHana 3sy-
KOBO# KapTel B OBNacTU BbICOKUX YacTOT.
JIlna 3eykoBOit kapThl "Audigy SE” A4X BbI-
NAOUT NPUBNM3UTENBHO Tak, KaK NoKasaHo
Ha pwuc. 15. ObBpalwiaem BHUMEHUE, 4TO
BEPXHAS TPpaHuLa YacToTHOro AuanasoHa
B HALLIEM CAy4ae cocTaBnaeT okono 45 k.

Tenepb CHuMem AYX 3BYKOBOI KapThl
B ofnacTi HUM3KMX YacTot. B reHepartope
yCTaHaBNMBaEM rpaHuLbl InanasoHa kava-
HuA YacToTel — 0T 3 o 250 My, B aHanuaa-
TOpe cnekTpa napameTp FFT yctaHasnuea-
&M paBHbIM 2'6. CTapTyem, 1 Yepes MUHyTY
nonyy4aem rpaduk A4X 3BYKOBOI KapThl
B obnacti HU3kKx HactoT (puc. 16). Bu-
[UM, HTO HW3KOYACTOTHANA rpaHuLa CKBO3-
Horo paboyero puanasoHa (No ypoBHIO
-3 nB) oka3sbiBaeTca Gnuakon k 7 .
Y10 %, 7 ... 45 kly, — He Takoit yx nno-
X0l paBoyni4 QUanasoH YacToT ON8 3BYKO-
BOI KapTbl CTOMMOCTLIO MPUENU3UTENLHD
rooBoil nopnucku xypHana "Paguo”.

Jns NONHOTEI BNEYaTNEHWIA MOXHO 13-
MEPUTL YACTOTHYIO XapakTepUCTUKy B 06-
nactu cpepgHmx (100 Mu...2 kM) 4acToT
1 y6eauThca, YTO HEPABHOMEPHOCTL AYX
3BYKOBOI1 KapTel B aTol obnactu Becbma
mana — menee 0,1 ab.

BaxHo oTtmMeTuTs, yTo AHX B oBnactu
BLICOKMX W B 061aCTK HUSKMX YaCTOT U3Me-
PEHbl C CYLIECTBEHHO pasnuyaroieiics
paspewaroLleil cnoCobHOCTLIO NO 4acTo-
Te. Ha rpadwkax oHa ykazaHa B NPaBOM
HWXHEM yrny Hag obosHaueHuenm Hz (T'u).
B nepsom cnyyae — 310 NpubnnanrensHo
380 Iy, BO BTOPOM — 3T0 Npubnuantens-
HO 1,5 Mu. Tem caMbiM AOCTUraeTca nNpu-
EMNeMOE BpeMs M3MEPEHNS B BLICOKOYAC-
TOTHOWM 4acTW Avanas3oHa U AOCTaTOMHO
BLICOKas TOYHOCTh B €r0 HU3KO4YacTOTHOM
yacTu. Ecnu Gbl B 060MX cnyyvasx uamepe-
HWUA BLINOSIHANKUCE C paspeteduem 1,5 My,

. TO ons nocTpoeHus scei AYX aHanusarto-

py cnekTpa noTpebosanoch He ABE MUHY-

. Tbl, a Gonee Tpex 4acos. Bnpoyem, ecnun

cHUMaTL AHX Bpy4Hylo, Mo Todkam (npu
ware 1,5 My ux Gonee 32 ThICAY), BpEMEHN
notpeGyeTcs HecoMamepumo BoneLue.

50 70 100

1485
200 Hz

Puc. 17

O peansHOM 4YUChe paspagoe
3BYKOBOW KapThl

OueHKM Tenepb peansHyo paspeLuar-
Ly cnocoBbHOCTE 3BYKOBOW KapTel Mo
aMnNanuTyae NyTem MaMepeHns OTHOLLEHWA
curHan / wym+uckaxedma (SINAD —
Signal to Noise plus Distortion Ratio) npu
OUMPPOBKE CUMHYCOMOANLHOrO cuUrHana
C 4aCcTOTOI, COOTBETCTBYIOLLIEN YCNOBUAM
NMPUMEHMMOCTM KOHKpeTHoro ALLM.

Takon MEeToA OLEHKW paspellaoliei
CNocobHoCTH — coBupaTencHblid, OH y4u-
THIBEET COBOKYMHOCTL WCKAXAKLLWX nu-
HenHocTe ALLMN $akTopoB, kak ctaTuyec-
KUX, Tak U AWHAMWHECKWUX, BNNOTh A0
KPaTKOBPEMEHHOW, NO CpaBHEHWID COo
BPEMEHEM M3MEepeHWit, HecTabunbHOCTK
TakTOBOro reHepaTopa Win gxuriepa —
ApoxaHus dasbl.

Ons ynoBctea aHanw3a pesynkraTos
BOCMONL3YEMCH NMpou3sopHbim ot SINAD
napamMeTpoM — Tak HasblBaeMbiM apdex-
TUBHLIM  4uCnom  OUT  (NOo-aHrmuACKK
Effective Number Of Bits nnu cokpatugHHo
ENOB) [8]:

ENOB = (SINAD - 1,76)/6,02,
roe aHavyeHune SINAD noanctaBnaeTcs B ae-
uunbenax.

Ona GonblumMHcTBa NpuUnoxeHunit AL,
cBRA3aHHbIX ¢ 00paboTkoi BLICTPO M3MEHRA-
HOLUMXCA CUrHanNoB, Hanpumep, Npu 3BYKO-
3anucu, obobliaouein xapakTepucTukn
ka4ecTsa aHanoro-umdgposoro npeobpa-
30BAHWA, Takoi kak acdpexTUBHANA paspa-
HOCTb, 4acTo GLIBAET BNOMHE [OCTaTOYHO.

CHavana CKOpPPEKTUPYEM HaCTPOMKY
NpUBOPOE ONA TaKUX UBMEPEHMIA.

B 3BYKOBOM reHeparope 13 MeHI0 Bbibe-
pem nyHkT Presets—> 1000 Hz + 1000 Hz
Base Level. OctansHbie HACTPOWKKW 3BY-
KOBOrO reHepatopa coxpaHum 6ea uame-
HEHWR.

OcTtaeum BCE yCTAHOBKW aHanusaropa
CrneKTpa TakuMK, Kakmm oHu BbinKn B nNpe-
Obinywem oneite. Knonkoii ENOB Ha na-
HENW MYNETMMETPA BbI3bIBAEM HAAMWUCH
ENOB FS.

3anyckaem NpPOLECC W3MEPEHWI Ha-
Xartuem Ha kHoNku Start Ha naHensx yn-
paBfeHUs aHanu3atopa CnexkTpa W rede-
patopa. Ha wvHoukaTopax myneTumMeTpa
YUTAEM MokKasaHus,

Spectrum

Dna 3ykoeoit kapTel "Audigy SE”, npo-
BEPEHHOI aBTOPOM 3TUX CTPOK, 3 dekTus-
HaA paapapHocTe (ENOB FS), npueeneH-
Has K nonHoit wkane ALIM, cocrasuna npm-
BnuautensHo 15 6UT Npy ypoBHe curHana
Peak Amplitude okono -8 nb. MNpu yeenu-
YEHUWU HYBCTBUTENBLHOCTW BXOAHOMO MWK-
wepa perynatopom Line-In go makcumyma
addeKTuBHan paspALHOCTb YMEHbLUEETCA
0o 14 6uT, a ypoBEHb BXOQOHOIO CurHana
Peak Amplitude BospacTaer no -2 gb.

ECnn yMEHBLUWTE YYBCTBUTENLHOCTH
BxogHoro mukiwepa go 10 % oT mMakcu-
MAanLHOro 3HaveHus, To adpekTuBHan pas-
PAOHOCTL YBENWMHUBAETCA NPUBNM3UTENEHO
0o 17 6ur. MNpw Tako HACTPOIKE BXOOAHOIO
MUKLLEpPA peanbHas YyBCTBUTENBEHOCTb
okasuisaetcs paeHoit 10 B Ha BCIO wWikany
ALN. Crepyet OTMETUTb, 4TO NPaKTUHECKO-
ro NPUMEHEHUA TAKO PEXUM COBEPLUEHHO
HE MMEET, NOCKONbKY BXOAHLIE LLenu 3BYKO-
BOWM KapThl, ECAKN YX U HE CropsaT, To ByayT
KaTacTpopUyecky NeperpyxeHsl yxe npu
BXOOHOM HaNpskeHW cBbilwe 2 B.

Bo BCex Tpex OrnuCaHHbIX UaMEPEHUsX
YPOBEHb TAPMOHUHECKUX  WUCKaXeHWi
(THD) octaBancs npakTU4ECKU HEU3MEH-
HbiM, 6nM3km K ypoBHio —98 nb. A BOT
YypOBEHb LUYMOBOWM COCTABNSIOWEN CyLle-
CTBEHHO U3MEHSSICH, Y4TO XOPOLLO BUOHO M3
rpadukos, NPUBEOEHHLIX Ha puc. 17. Ha
rpadvke Yucnamu ¢ npoueHTammn oboaHa-
YEHO MNOMOXEHWE PErYNATOPa YPOBHA 3a-
MUCK, NPV KOTOPOM NPOU3BOOMNOCH U3Me-
peHue, Takol pesynsTar roBOpuT O TOM,
4yTO NMHelHocTe LIAT u AL, HenocpepcT-
BEHHO BNMSIIOLWLAA Ha KO3(MOPUUMEHT HENW-
HEMHbLIX WCKAKEHWIA, AOCTATOYHO BLICOKA,
0O1HAKO BLICOKMIA YPOBEHE LLyMa HE No3Bo-
nAeT B NOMHOI Mepe 3Ty IMHEWHOCTL UC-
nonb3oBate. Cneayer oTMETUTL, 4TO C TOY-
KW 3peHusi CyOBEKTMBHOrO KayecTsa 3syka
TaKOE COOTHOLLEHUE LLIYMOB W HENUHENHBIX
WCKEXXEHWIA nyyLLe, Hexenw obpaTHoe, Tak
K&K B [JaHHOM CNy4ae MMEIOLLIMECH NCKaKe-
HUSI MACKUPYKOTCS LUYMOM, MMEIOLLIMM, KaK
BWUAHO M3 puc. 17, QocTaTo4yHo pasHOMep-
HYI0 HACTOTHYIO XapakTepuCTuKy.

Nonaran, 4TO0 NOTEpU TOYHOCTWU pe-
3yneLTUPYIOLLEro npeobpasoeaHua LUg-
pa—aHanor 1 aHanor—uudpa pacnpege-
NAKTCA NPUBNM3NTENLHO NOPOBHY MEXIY



LLATT 1 AL, MOXHO OLEHWTL peansHylo
TOYHOCTL KaXA0rM0o M3 HUX B OTOENLHOCTH
genuuunHoil He Gonee 4em 16 6Gut. 3TO
OGLACHAETCA TEM, HTO rnocnenosartenb-
HOE COBMHEHWE OBYX OOWHAKOBBLIX NO
LWyMaM YCTPOICTE YBENWYMBAET DPE3YNb-
TUpYIOLLMA Wwym Ha 3 pb (yxynwaer ag-
dexTrBHyO paspaaHocTs ENOB Ha '/, 6u-
Ta), ECNM LUYMBl K2XA0ro U3 yCTpoiCTB
MOMHOCTBIO B3aUMHO HEKOPPENWPOBAaHHI,
v Ha 6 pb (ENOB ymeHbLuaeTcs Ha 1 6u1T)
LA KoppenuposaHHbix Ha 100 % wymos.
W3 npoBEOEHHOro Onbita BWOHO, HTO
pearnsHas paspaaHOCTE NaHHOIN 3BYKOBON
KapThl HECKONLKO OTNIMYAETCSH OT 3anBNeH-
HblX PUPMOIA-NponssoauTenem — 24 Gur.
To ecTs, HECMOTPS Ha TO YTO
n LUAN WMB76B, w ALN

Hacrpoum npubopsl Ha paboTy € Yac-
ToTOl auckpetusauuum 96 kl'y w paspsn-
HOCTBIO naHHbiX 16 6uT, kak GLINo nokasa-
HO BhilLE. Ha reHepaTtope ycTaHoBUM Hac-
TOTY CUrHana IeBOro KaHana paBHoit 5 klMy
w amnnuryay —10 nb. YpoBeHs BXOQHOrO
MukLuepa ycraHoeum Ha 50 %. Ha rpadm-
4ECKOIA NaHeny ocuunnorpada ycraHoBum
YPOBEHb CUMHXPOHW3AUMW PaBHBIM HYMIO.
3anyckaemM npouecc wamepeHus. Ecnm
sce Bbino coenaHo NpasunsHO, TO N1A 3BY-
koBO#I kapThl "Audigy SE” nony4um rpadu-
k1 Hanopobue Tex, H4To U3obpaxeHsl Ha
puc. 18. 3neck Ha HWKHEeR rpadnHecKoi
naHeny M30OpaXeH TOT e Camblid curHan,
4YTO W BBEPXY, HO B BUOE OTOENBHBIX TOYEK,

BPEMEHHOIO COBWIa MEXay kaHanamm, 3a-
[aBAaEMOr0 HEMoCPEACTBEHHO Ha MaHenw
yNpaBneHWA aHanuaaTopa cnexktpa umdpo-
BLIM perynatopomM non Haanuceio Delay
R-L. [na ykasasHOro BbilLe chny4as Kop-
pexumua aomkHa ObiTh YCTAHOBNEHa Ha Be-
AvsnHy +1. [05 TOYHON KOpPeKLmm oLnbkm
yacToTa OMCKPETU3aLMK B NaHenu ynpae-
nevus Creative Device Control (cM. Bbi-
L) NpK 3TOM TaKkKe AormkHa ObiTs 96 k.
Tenepb NpoBepyUM ¢as3oBbie COOTHOLLE-
HWA MPY BOCNPOM3BEOEHUA CTEPEO(OHW-
4EeCcKOro CUrHana AaHHoM 3ByKOBOI KapToiA.
CoepuHMM BHOBL BXOL, W BLIXOL, 3BYKO-
BOI kapThi OBbIYHEIM CTepeokabenem.
Ins koppekuum dasosoit owwmbii ALMN se-
nusunHy Delay R—L yctaHosuM Ha
+1. YcTaHoBMM Ha reHepaTtope

WMB775, ycTaHOBNEHHLIE Ha v

3TOM 3BYKOBOW kapTte, ¢op- 4
ManbHO OnepupyloT 24-paa- 3
DPRAOHBIMW  A@HHBIMK,  OHW 21
oBecne4mMBaldT  peansHylo A

TOYHOCTb, OFPEHWUHEHHYIO LLY-
Mamu, BCEro N1k OKONo
16 6ur.

OBpaTuM BHUMaHWE, 4TO
B CNEKTPEe, NOKasaHHOM Ha
puc. 17, KpOME OCHOBHOIO

Left & Right

2e-4

vyactory 5 kly B oBowx kaHanax
W HyNeBoiA (Ha30BbIit COBUTM MEX-
oy HumK. B 3sykoBOiA kapTe, uC-
NONL30BAHHOI aBTOPOM, COBWM
das, UaMepeHHbIit MynsTUMET-
pom, coctaeun —0,25° Ha yacTo-
Te 5kMu 1 -0,5° — Ha yacToTe
10 klMy. 3TO MOXKHO CHUTATL OT-
AWYHBIM pE3yNETaToOM aaxe no
el mepkam  npodeCccUoHaNbHOMN
s 3BYKOBOI TexHWkM. Takum obpa-

curHana 1 kly 3ameTHa Tosb-
KO €ro TpPeTbf rapMOHUKA.
MpakTuyeckn He Habnwpaert-
CH HAKaKUX Cnepos Apyrvx no-
B0O4HBIX KOMMOHEHT, HaNpw-
Mep, NOMEX OT MMMYNLCHOro
6noka NUTaHus KoMMeloTEepa
wnu cetesoro ¢oHa. B onu-
CaHHOM CNbiTE aBTOP MCMNOoNb-
30Bas Camulil PAOOBOIA KOM-

Left & Right

1e-4 2e-4

30M, B BOCNPOM3BOASLLEN HacTK
38yKOBOM kapThl "Audigy SE” Hu-
KaKMX MEXKaHaNbHbX (Has3oBbIX
OWWBOK NPAKTUHECKH HET.

i Mopeepem MTOrM NPOBEPKU:

1. 3BYKOBbIE KApThI (UPMEI
CREATIVE ans paboTbl B pexu-
me 24 6uta n 96 klu TpebyoT
CreunantHon HacTpPOnKKM B na-
Henu ynpaeneHus.

MBIOTEP C CamMbiM OBBIHHLIM
6NOKOM NUTAHUA U HUKAKWUX
MEP MO CHWXEHWIO NOMEX, Ha-
NPUMEp, 3KPaHUPOBKK 3BYKO-
BOW KapTbl MNW OOMNOMHUTESNBHOW GUNbLT-
paumM B LENAX NUTaHUS, HE NPUMEHSANOCH.

Cneqnyert eLie pa3 OTMETUTL: NPK OLEH-
KE PEe3yrbTaToB W3MEPEHWIA, NONyYeHHbIX
B OBYX BHILLE MPUBEOEHHLIX NpUMEpPaX,
NpPEennonaranock, 470 aMNAMTYAHbIE 1 Yac-
TOTHBIE MOrPEeLUHOCTU 3BYKOBOW KapTbl
pacnpenensioTcs NOPoBHY Mexy ee LIAM
u AUN. Ons pasnencHoit OLIEHKU KavecTea
LLAM 1 ALIN Ham noHanobunocs Bkl gonon-
HUTENLHOE BLICOKOKNACCHOE U3MEPUTESb-
Hoe 0BopypoBaHUE UNK, NO KparHeR Mepe,
BbICOKOKAYECTBEHHAs 3BYKOBas kapTa (Ha-
npumvep [6]), CTOMMOCTL KOTOPBIX MHOMO-
KPaTHO NpEeBLILIAeT CTOMMOCTE UCCneaye-
MOt 3BYKOBOW KapThI.

Cpeur ¢as mexay crepeokaHanamm

Bce, kT0 3aHumaeTcs cTtepeodoHuye-
CKOW 3BYKO3arnwuchbio, 3HaIOT, 4TO COBWM
das Mexay nessiM W NpaebiM KaHanamu
LomkeH BbiTb MUHUMANBHBIM. 3T0 Heob-
XOAMMO ANA HEWCKAXEHHOW nepepnaqun
npocTpaHcTeeHHoro obpasa Mysbikanb-
HOW nporpammbl. OcoBeHHO BaXHO 3TO
YCNOBME HA CPEOHUX W BEICOKMX YacToTax
3BYKOBOIrO AuanasoHa.

Wamepum pastuuy $asel B ABYX kaHa-
nax ALM, 7. e. 3anuchiBaIOLWLERN YacTK 3BY-
KOBOIt kapThl. Ans atoro notpebyetcs
ocobblii 3ByKOBOW kabenb, COeaUHALLIMA
BbIXOM NeBoro kaHana LAl 3aBykoBoOii kap-
Tbl OOHOBPEMEHHO C NEBLIM W NPaBbiM
Bxopamu ALLM. Takum oBpasom, Ha oba
BXO[a 3BYKOROW KapThl ByaeT nopaearscs
OOWH W TOT Xe CurHan.

Puc. 18

Kax/1as M3 KOTOpLIX COOTBETCTBYET OT-
OensHOMY OTCHeTy, NpOou3BEOEeHHOMY
BxoaHbIM ALLMN. ddasoean pasHOCTkL, Hame-
peHHas MyfisTUMETPOM, cocTaensert 18,5

YCTaHoBUM 4acToTy CurHana paBHOi
10 kl'u,. Buoum, yro ¢a3osklil cosur yaso-
wnca u pocturaet yxe 35° Jlerko ybe-
AUTLCA, YTO NS NAHHOKN 3BYKOBOW KapTbl
©$a30B6Ii COABUr MEXOY CTepeokaHanamu
ALLIN npamMo NponopumMoHaneH 4acToTe.

Ha HiwxHem rpaduke puc. 18 BupHoO, 4TO
aToT (Pa30BLIA CABUIN MEXAY CTEpEokaHa-
flaMW paBeH TOMHO opaHoMy oTcuery AL
npu paboTe nocnenHero Hayactote 96 klu,

Takum 06pasom, UCNoNL30BaThL 3BYKO-
Byl0 kapTy "Audigy SE” nns Boicokokade-
CTBEHHOW cTepeodOHUYECKOl 3BykO3a-
nucu cnepyet ¢ GONbLICIH OCTOPOXHOC-
ThIO, NPUHUMEA MEepbl MO KOMMEHcaLun
BHOCMMOro ¢asoBoro casura npu nocne-
nywuiein o6paboTke B kakoM-n1bo 3BYKO-
BOM pefakTope.

Heckonbko CnoB O MPUYMHE Takow
owmbkn. OHa 3aknioHaeTes, No-BUANMOMY,
B HEOOYYETE asTOpaMu apaeepa ocobeH-
HOCTei1 nporpammuposadua ALINM WMB775
ot dupmMb WOLFSON, ycTaHOBNEHHOro Ha
aTOWM 3BYKOBOW KapTe. Ha BO3MOXHOCTb
¢a3oBoro coura B ogHy esilbopky curHana
NpW oNpepeneHHbIX pexxmmax padotsl ALN
WMB775 Npsamo yKaskIBAETCH Ha CTPaHWULE
21 TexHu4eckoro onucaHus [25].

Ona koppekumn aTol owubku B Npo-
rpamme Oscillometer, Ha4nHas C Bepcun
5.58 (nocTynHoit Ha MHTEpHET-CcalTe aBTo-
pa [1]), umeeTcs QyHKLUMA NPOU3BONLHOrO

2. NamepeHHan 4acToTHas
xapakTepucTuka (7 Mu...45 k)
BMONHE COOTBETCTRYET HYacToTe
auvckpeTtuaauum 96 kL.

3. 3aaBneHHbll  QUPMOR  peXuM
24 6uTa okasancs (opmancHeiM; GakTu-
yeckan paspeluarlias cnocobHOCTL COo-
crasnset 16 6uT.

4, AHomaneHo 6Gonblwoi ¢as3’oBbIA
casur mexay kaHanamu AL Tpebyer no-
MONHWUTESNLHOW NPOrpaMmHoit o6paboTkm
Nnpv BLICOKOKA4YECTBEHHOI CTepeodoHK-
4YEeCKOI 3BYKO3anucu.

B 3aseplieHue cnedyeT 0TMETUTL, HTO
BCE ONUCAaHHLIE B CTaThe ONbLITH, Kpome
pasnena O HacTPOMKe 3BYKOBbIX kapT Gup-
mbl CREATIVE, moryt OuiTe npogenass
¥ CO 3BYKOBLIMW KapTamMu Opyrux TUNOoB.

NUTEPATYPA

25. WMB775. 24-bit, 96kHz ADC with 4
Channel I/P Multiplexer. Wolfson microelectron-
ics. — <http://www.wolfsonmicro.com/
uploads/documents/en/WMB775.pdf>.
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MCTOYHUKU NUTAHUSA

PAOUO Ne 7, 2007

YcoBepLweHCTBOBaHHOE
undppoBoe yCTpoMCTBO 3aLLUTDbI
Cc dyHKUMENn uaMmepeHus

H. 3AEL, n. Besigeneska Benropogckoii o6n.

Mocne nybnukaymum B "Paguo” crateu "LUudposoe ycTposicTeo 3a-
WuTel ¢ pyHKymnen namepenus” ("Pagmo”, 2005, Ne 1, c. 32—34) pe-
A[aKyuvs ¥ asTop noay«4uau MHOIO MMCEM C nNpPocsB6oi ynyHLwnTb no-
TPe6HUTenbCkue XapakTepuCTuku YCTPOHCTBA. ABTOP OTKAUKHYICS
Ha npocebel yuTaTened v npegnaraeT MogepHU3IUPOBaHHbIA Bapu-
aHT NPOLINBKH MUKPOKOHTPOJLNEPA ANSl TEX, KTO yXe NOBTOPHI 3Ty
KOHCTPYKUMIO M YCOBEpLIEeHCTEOBAHHbIA BapMaHT ycTpoWcTBa Ans
TeX, KTO 3axo4YeT cgenarb ero celyac.

WTATENW B CBOWUX NWCbBMAaxX NPOCKUNU

. CKOPPEKTMPOBaTh NPOrpamMmy Takum
obpasom, 4T06bl HE HYXHO GbINO Haxu-
MaTk BOCEMb pa3 Ha kHOnNky "Paspsg”
AOns Bbixona Ha pabounii pexum nocne
BKNHOYEHUA yCTpOMCTBA. [1eNno B TOM, 4TO
NpY HanaxuWBaHWW WNW NPOBEPKE pas-
NMYHOWM PaanoaNeKTPOHHONM annapaTtypsbl
3almuTa MOXeT 4acto cpabaThiBath
¥ Npoueaypa Buixona Ha pabounii pexum
CTAHOBWUTCH YTOMUTENEHOW. [INA Tex, KTo
NOBTOpWUN AaHHOe YyCTPOWCTEO, Npeana-
raercs nepepaboTaHHbIit dain ons npo-
rpaMMMpOBaHMS MUKPOKOHTPONNEpa.
Bes nameHeHns NpUHUMNUANEHOW cxe-
Mbl MEHAIOTCH CBOWMCTBa — 3TO OAHO M3
NPeuMyLLECTB YCTRPOWCTB HE8 MUKPOKOH-
Tponnepax.

Mocne nepenporpaMmmMupoBaHUa MUK-
POKOHTpONNepa W BKIKYEeHUs YCTPOCT-
Ba Ha 3 C BLICBEYUBAKTCH COXpPAHEHHLIE
ycTtaHoBku. B HOBOM BapuaHTe 3TO He

DA2
KP142EH12A
2

TONLKO 3HAYeHWs noporoe cpabaTbiBa-
HUA 3aliUThl MO TOKY W HanpaXeHWwo,
HO U ee cTaTyc (1. €. BKJIKOYEHA OHa WK
BbIKNOYEHa). Kak TOMbKO M3MepeHHoe
3HA4YEHWE TOKA UK HANPAXEHWSA CPaBHA-
ercA WNKU MNpPeBLICUMT YCTAaHOBJIEHHOE,
cpaboTtaeT 3awmTa. Moporu no Toky
W HanpsXeHu HeobxoaMMO Aenarts Mu-
HUMYM Ha equHWLY Mnagliero paspspa
Bonbwe Tekywero notpebnaemoro Toka
W HanpsxeHus.

Mocne ycTpaHeHWs NpUYKMHLI, BLI3BaB-
weii cpabaTbiBaHue 3awmThl, HEoBxoam-
MO BbIK/IIOYUTE NUTAHWE YCTPOWCTBa 3a-
LUMTBI U CHOBa BKNIOYUTL ero. Ecnu cpa-
faTtuiBaHue ObiNo Bbi3BaHO GPOCKOM No-
Tpebnaemoro Toka HanaXusaemoro ycT-

OCHOBa YCTPOWCTBA — MUKDOKOHTRONED
PIC16F873, paboTariwmii no nporpamme,
KOALl KOTOPOW MNpuBedeHsl B Tabnwue.
Ha mukpocxeme DA2 cobpad ctabunuaa-
TOp HANPAXEHWS, KOTOPOE UCMNONL3YETCH
1 kak obpasyuosoe ons BCTpoerHoro ALN
MUKpOkoHTponnepa DD1. JiuHum noprta
RAS 1 RA4 3anporpaMmMUpOBaHbl KaK BXO-
asl AUMN ang M3aMepeHus HanpsxXeHus
W TOKa COOTBETCTBEHHO, a RA3 — ona yn-
paBneHNA NoNeBsIM TpaHaucTopom. Jdat-
YUKOM TOKa cnyxut peauctop R2, a pat-
HYMKOM HarnpsXeHus — Pe3nCTUBHLIN pe-
nutens R7RB. CurHan patinka Toka ycu-
nueaet QY DA1.1, a OY DA1.2 ncnonesso-
BaH kak BydepHuiil ycunutens. Mo cpas-
HEHWMIO C MpepblioyLinuM BAPUAHTOM O0-
NONHWTENEHO BBepeHa kHonka SB3 "Ae-
TO", UBMEHEHA CXEMa MOOKNOYEHNA KHO-
nok SB1, SB2 v yeenunyeH koapduumMeHT
ycunenus QY DAT.

OcHOBHBIE
TEeXHUYECKWe XapaKTepucTuku

MNpenensl namepeHua Hanps-

WeHMA, B iivissnenamsaaes 0..50
Mpenens vamepeHus Toka, A . .0,05...9,99
Moporu cpataTsiBaHuA 3alLMTH

NOTOKY, A ........ o1 0,05 pno 9,99
¢ warom 0,01
...or0,1po 50
c warom 0,1
Bpems cpabaTtbiBaHUs 3aLMTb:
cpenHee Npy OaHOM BKNKO-
YEHHOW 3alLUKUTE, MC
CpeQHee Npu OByX BKIK-

Nno HanpsxeHwo, B
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POWCTBA, TO NPUAETCA BXOOUTL B PEXMM YEeHHbIX 3aWmTax, MC .. ..... 0,075
YCTAHOBKWU U M3MEHATL NOporu cpabartoi- MaKCUManbHOE, MC .. .. ........ 1
BaHWA 3aUIATHI. HanpsbkeHue nutanua, B ... ... ..9...40
Cxema yCOBEpLUEHCTBOBAHHOIO ycT- MakcumaneHeil notpebnae-
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Mpwu Haxatum Ha kHonky SB3 "AsTo"
B pPEXWME YCTAHOBKW BbINONHAETCH Bbl-

6onee 0,01 Om. Heobxogumo

P wIT

L/

obparute BHUMaHue Ha TO,
4106 MakCcUMansHO Aonyc-
TUMBIA TOK cTOKa Bbin GonbLue
TOKAa Harpys3ku.

HanaxmBaHue HavyuHawT
C YCTAHOBKW MOACTPOEYHBIM
peauctopom R4 BhixogHOro
Hanpsxenus (5,12 B) crabu-
nu3atopa Ha MUKPOCXEME
DA2, npw artom npepBapu-
TENLHO  MUKPOKOHTROMNEP
yoansoT. 3aTtem ero ycraHas-
JVBAKOT U NOAAKT Ha BXOA Ha-
npaxenue 10...15 B. Wame-
pRs 3TO HanpsxeHwe undpo-
BbIM BONLTMETPOM, CpaBHM-
BAKT €ro rnokasaHwa C noka-
3aHUSMKM WMHOWKATOpa YCT-
poiicTBa U nNpu HebBonbLKX

575

oTAnHMax [oBUMBAIDTCA  UX

coenaneHus peanctopom R4.
Mpwu aTOoM cnepnyeT y4ecTb,

4
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YTO HANPAXEHWE NUTAHWA M-
KPOKOHTROMANEPa HE OOMKHO
npeeblwars 5,5 B. B cny4ae
HeobBxogumocT noabupakT
peaucTtop R7.

Jna HanaxueaHua namepmn-
Tensa TOKa K BbiXOAy YCTPOWCT-
B4 NOOKMKDHAKT  Harpysky
C NOCNefoBaTensHo BKAKYEH-

= —Bxon

-=SB1-SB3
e +Bxon

- SHZ

=
oo0ococoO0OO0OOCOOOO

R13-R20

2 T
"
T

61
b
ST

o
o TE==SR

581

HbiM amnepmeTpom. FNpn Toke
—SH3

100 MA CpaBHMBAKOT nokasa-
HMA 1 0OOMBaKOTCA UX COBNa-
neHua nopbopom peaucrTopa
R5. 3arem nNpoOBEPRAIOT TOY-
HOCTb MOKA3aHWi Npu TOke
B HECKONBKO amnep.

Bonee noppo6Ho o pabote
W HanaxwsaHWM YCTPOWCTBA

MOXHO y3HaTb B CTaTbhe, Ha-

Bel—o oL 1o

Puc. 2

%0[ Ha pabounii pexum, a B paboyem pe-
XUME — aBTOMaTM4ecKkas yCTaHoBKa 3a-
wWKuTel. B nocneaHem cnyyae 3HaqyeHus
TOKA M HANPSXEHWUs, NPU KOTOPLIX Cpa-
HaTbiBaeT 3auiMTa, aRTOMaTUYECKK yCTa-
HaBnuealTcA Gonblue TeKyLiMx 3Haye-
HUI HanpsxeHus 1 noTpebnsemoro Toka
Ha ABe eAWMHWULBI MNnaalero pas3pana.
BONLLWKWHCTBO JeTaneil, KpOMe UHOU-
KaTOpPOB, KHOMOK M pa3beMOB CMOHTUPO-
BaHbl HA NEYaTHON nnaTe, YepTex KoTo-
poii nokazax Ha puc. 2. OKCUOHBIE KOH-
neHcatopel — K50-35 wnn aHanoru4yHeie
wMnopTHeie, C2 — K10-17, K73-24, OY
DA1 — KP1040¥A1. CeeTtoguoaHsie ce-
MW3MEMEHTHLIE MHOWKATOPLI MOTYT BbiTh
nobble ¢ 06LUM KaTOOOM, KHOMKW — Ma-
norabapuTHble C CaMOBO3BpPaTOM, Ha-
npumep DTST-6, nocTosIHHBIE PE3UCTO-
pul — MIT, C2-22, noacTpoeyHslin —
CM5-16BA-0,25. Peauctop R2 naroTtoB-
feH U3 OTpe3ka BLICOKOOMHOro NpOBO-
[la, B aBTOPCKOM BapuaHTe MCnonb3oeaH
pe3aucTop OT BbIlUEOWEro M3 CTPOA
mynsTumeTpa M-830. MNonesoi TpaH3nc-
TOp — MOLUHBIA NEPeKNiYaTeNLHBIA ¢ N-
kaHanom ¢upmbl International Rectifier,
xenatensHo ¢ Bykeoi L B nepeoil yactu
Has3BaHWA, Tak Kak A8 ero OTKpbIBAHWA
aocTtatodHo Hanpsxenus 3,5...5 B. Mpu
TOKax Harpysku bonee 5 A conpoTusne-
HWE OTKPBLITOrO KaHana noMKHO ObiTk He

3BaHME KOTOPOW yKa3aHo BO
Bpe3kKe.

Puc. 4

ud5d g5

Puc. 5

PaBoTta c yctpoicTBOM. [MOCKOMNbKY
B NamMAThL 3anncaHbl MakcumanbHble 3Ha-
YEHWSA TOKA W HANPAXEHWUS, NMPWY KOTOPLIX
cpafaTbiBaeT 3awmTa, NP NepBoM BKIKO-
yeHun npubopa Ha 3 ¢ noaeuTcs u3obpa-
XeHue, KOTOpOe MNoKa3aHo Ha pmc. 3.
Mo ucTedeHun 3TOro WHTEpPBana Bpeme-
HU — WU300paXeHUe TEKYLLMX 3HaYeHWIA
HanpsXeHWa W Toka, HanpuMep, Kak Ha
pvc. 4. Ecnu HaxaTte Ha kHonky SB3
"ABTO" U OTNYCTUTL, TO Ha 3 C NosBKUTCA
n3obpaxeHne YCTAHOBNEHHbLIX 3Haye-
HWiA TOKa U HanpsXeHus cpabaTuiBaHus
sawmTel (puc. 5). Ecnu 3awmTta 0o Ha-
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KaTtua Ha kHonky SB3 "ABTO” Bkina Bbi-
KIKOYEHA, TO OHa BKNIO4YUTCS.

Mpu Haxatum Ha kHonky SB1 "Ycra-
HOBKA" YCTPONCTBO NEPEXOOUT B PEXUM
YCTAaHOBKM M HaxaTUAMMK Ha KHonky SB2

1L

r—' ke ted L

Puc. 6
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Puc. 7

“Pa3pan” BLIGUPAIOT pa3psn, B KOTOPOM
KHOMKOW "YcTtaHoBka” yCTaHaBnuBaloT

HYXHYO Lndpy. B 4eTrBeptom u BOCEMOM
paspsaax KHOMKoW "YcTaHoBka" BKIOYa-
HOT UNK BLIKNIOHAIOT 32LUMTY MO TOKY U Ha-
NPAXEHWIO COOTBETCTBEHHO. ECnun uHam-
uupyerca 6ykea "Y", TO 3alUMTa BKNKOYE-
Ha. [lna npumepa, Ha pmc. 6 NokasaHo,
4TO 3alMTA M0 HANPAXEHWIO BKJIKOYEHA,
a No TOKY — BuIKNYeHa. Mpu BLIKNIOYEH-
HOIW 38LUMTE YCTAHOBNEHHLIE 3HAYEHWH
MOTYT BbiTb NOGBIMK.

MNepexon U3 pexuma yCcTaHOBKM B pa-
BO4MIT PEXXUM MOXHO BbLINONHWTL KakK ne-
pEMELLEHMENM 3aNATON 33 Npenens WH-
OuKaTopa, Tak M HaXaTMEM Ha KHOMNKY

SB3 "AsT0" nocne ycraHoeku nwboro |

paspspa. B paboyeM pexume BHIKNIO-
YeHHas 3almTa UHOULUPYEeTCa npunop-
HATLIMKM GykBaMu "u” 1 "i", Kak NokasaHo
Ha puc. 7. [Nocne cpabaTbiBaHWUs 3allm-
Thl YCTPaHSIOT NPUHKMHY, €€ BLI3BABLUYIO.
BosspawialoT yCTpoOMCTBO B UCXOOHOE
COCTOSIHWE, OTKJIOHMB W BKIIIOHUB NCTO4-
HWUK UMW BKIKOYMB pexxiim "YcoTaHoeka”,
a 3aTem Haxumas Ha kHonky SB3 "AeTo".
HeobxoamMmo OTMETUTb, YTO YCTPOWCTBO

pearvpyeT Ha HaXaTWe KHOMOK Nnocne ux |

ornyckaHua. Ecnu npucyTcTByET ape-
Gear KOHTaKTOB, TO NapanfenbHo KHOM-
Kam CnegyeT yCTaHOBWTh KOHOEHCATOPLI
emkocTeio 0,047...0,22 mk®d. MNurate yc-
TPOWCTBO XenaTensHo OT OTAENbHOro
WCTOYHUKA.

370 YCTPORCTBO MOXHO NPUMEHUTL
ONA 3apaiKW akkymynsTopHbix Oata-
peit. inn aTtoro ko BXoAy 4Yepes orpa-
HWYWUTENbHBLIA pE3NCTOPR, CONpoTUBNE-
HWE KOTOpPOro onpenenneT TOK 3apag-
KW, MNOAKNKYAKT WCTOYHWK NUTaHWA
C COOTBETCTBYOLWWMW BbIXOAHBIMK Ha-
NPpsXeHWeM U TOKOM, a8 K BbIXOAy — ak-
KYMynsiTop. 3aluTy No TOKY Bhik/o4Ya-
10T, @ 3aWnTy NO HaNPRXEHWIO BKAKKYa-
10T, YCTAHOBWE 3HAYEHWE HANDAXEHWUS,
00 KOTOpPOro HeoGxoaumo 3apsavTh
aKKYMYnATop.

Orpemm xmumwwwm
Ha Hawem FTP-cepsepe no appecam:
<ftp://ftp.radio.ru/pub/2007/07/
protmeas 1.zip > — ans pavee ony6imMKoBak-
HOro ycrtpoiictea w <ftp://ftp.radio.ru/
pub/2007/07 /protmeas2.zip> — Ans yco-
BEPLIEHCTBOBaHHOO YyCTROHCTBA.,

Penaktop — W. Hevaes, rpacgwka — M. Hevaes |
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"Kocon™ mocr
B KapTUHKaXx

a cawte xypHana "Pagwo” no ag-

pecy <ftp://ftp.radio.ru/pub/
2007/07 /kosmost.zip> pa3melleHa
cratesn C. Metpoea (r. KpacHospck)
"Kocoit" MocT B KapTMHKax", B KoTo-
poi onucax paboyrin MakeT MOLLIHON
4actM NPAMOXOA0BOr0 KBa3WMOCTO-
BOro KoHBEpTepa (uHoraa pns kpar-
KOCTK Ha3biBaeMoro "KOoCchiM™ MOC-
TOM), NpenHasHayYeHHoro ANs wuc-
NoNL30BaHWA B UCTOYHUKE CBAPOYHO-
ro TOKa.

CBapo4HbIE MHBEPTOPLI, NOCTPO-
€HHble No cxeme "Kocoro” mocTa,
yxe Bblnu npeacraeneHbl HA cTpa-
Huuax xypHana. Kpome toro, MoxXx-

- HO HalT [0BONbHO BoNbLON O6L-
' M MHTepHeT-pecypcos, rae obcyx-

LaKT U onvceiBalnT nogobHele nio-

' BuTensCcKMe CBapOuHbIe MHBEPTO-
- pbl. OpHako scem aTum nybnukaum-
. M NPUCYLL, OAWMH HEZOCTATOK — OT-
" CYTCTBME 3KCNEPUMEHTANbHLIX OC-

umnnorpamMm, WINKOCTPUPYIOWKNX
paboTy MOLUHOW CcTyneHu. Hann4ue

- Takoi uHdopmaumm morno Bel oka-

3aTb CyLECTBEHHYHD NOMOLL B Hana-

| KMBAHMK CBBpOHHOI’D WHBEPTOpPA

. ¢ Tononoruen "kocoro” MocTa BCem

aHTY3nactam artoil obnactu anekT-
POHUEMN.

Mpepnaraemas CTaTbs COLEPXWT
AKCMEPUMEHTANbLHLIE OCUMNNOrpam-
Mbl TOK& U HEaNPHXEeHWA B pasnnyHbix
pexumax paboTel "Kocoro” mocTa,

. CHATbIE B XapakTepHbiXx €ro rto4kKax

NPW Harpy3ke OT XoNnocToro Xo4a 4o

160 A. Takxe npeacrtasneHbl pe- 3

3ynbTatel MogenuMpoBaHusi paboTkl
koHBepTepa B cpege MicroCAP-8
W CpaBHEHME WX C SKCNepuMeHTanb-

. HbIMM gaHHbIMKW. Ha ocHoee unncT-

paTMBHOro mMarepwana gaHbl nosic-
HeHuA ocobBEeHHOCTEeNn 3NeKTpuYec-
Kux npoueccoe, npoucxofsaliux B
MOLLIHOW CTYNeHW KOHBepTepa n pe-
KOMEHAAUMU NO ero HanaxwsaHuio,

- AeTop nogpobHo onwcLIBAeT MeTo-

[OVKY 1 CPeacTea u3MepeHuit, KOHCT-

. PYKLMKO HAMOTOYHBIX Y3N0B M MOLL-
| HYI0 anemMmeHTHyto 6a3y pabouero
- maketa. BeiHeceHa Ha oBcyxaeHwe

abdEKTUBHOCTE MWCMONL30BAHHON
aBTOPOM KBasupeaoHaHCHOI pere-

. HepartmBHoW gemndepHon uenu,
. NpeaHas3Ha4YeHHol [ANA CHUWXEHWs
. OMHAMUWYECKMX NOTEPb B NEpeknio-

yartenbHbIX TPaH3nCTopax.
CraTtbs NpejcTasnser NpaKkTuyec-

| KMl uHTEpec Ana paguoniobureneil,
' KOHCTPYMPYIOLLMX CBOW BapUaHT CBa-
. pouHOro wHBepTopa nMbo NoBTOpsI-
| LUMX OfIHY M3 ONyBNMKOBaHHbLIX paHee
| KOHCTPYKUWIA.

i,

T e

i i

Mo

il AL

LT r—

T e T - o —————

P O e N s

I
LY

ABTOPU30BAHHLIN CEPBUCHLIN LEHTD
Mo PEMOHTY COTOBbiX TenedoHOB
npurnawaer Ha paboTy WHXEHepoB.

' BoamoxHO 0Gy4eHKWE.

Onnata caOensbHo-NpeMuansHas.
KouTakTHoe nuuo: KHases leHHauig,
Ten. 8(903) 252-32-04.

* * ok

TOBAPbI — MO4TON!
BhIChINaeM HANOXEHHBLIM MNATEXOM Mo
Bcei Poccuu. JlyHwwia BeiGop KHUr,
anbbomoB, paguonetanein, paguoHa-
6opoB....

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

Karanor ecex Toeapos Ha CD BbiCbi- |

naetcs B Balwem koHBEpTE C MapKamm

' Ha 25 py6nei!
Llns nony4eHus katanora paguoToBa- |

POB B ByMakHOM UCMONHEHUU NPULLNATE
Mapku nouTel Poccum Ha 15 pybnei.
WHTepHer-mara3vd: WWW.DESSY.RU
e-mail: post@dessy.ru

* * *

PAOWUOOETAJIU AN1A BAC!

ToproBo-NPOMBLILLNEHHBLIA XONOMUHT {

«HoBan» OCYUWECTBNRET MOCTaBKYy

pPagUoKOMNOHEHTOB OTEYeCTBEHHEIX U |

3apy6exHbiXx NPOW3BOAUTENER BCEM

OPUAMYECKUM U QUINHECKUM NuLam B |

nobyro Todky Poccmn u CHIL

Y HAac Bbl BCTPETUTE BHAMATENLHOE |

1 nobpoxenaTensHoe OTHOLLEHWE.

CaMble pegkue KOMMOHEHTH — |

TOXE y Hac.

06po noxanosame! Bydem eam ouews |

M.nwel.m.
Ten.: 223-70-98; 589-68-16.

* * *

Ana Bac, papnomoGurenu!

PAOAUOKOHCTPYKTOPBI Bcex Ha-
npaenexduit. Kopnycel ana POA. Paguo-
3NeMEHTBl, MOHTAXHbIA WHCTPYMEHT

uapenua, IBM-kOMNAEKTYIOLWE.
Ot Bac — onna4eHHsIi KOHBEPT A8

- BecnnatHoro katanora.

426072, r. MkeBck,

a/a 1333 PTU "Mpomertein”.
www. rtc-prometej.narod.ru .
Ten./dakc (3412) 36-04-86,
Ten. 22-60-07.

* ok *

ConxeyHble 3aNeMeHThI.
Aocraeka nouror or 10 wr. —
www.ekits.ru

* * *

P/petanu oted. n umn. 9000 Tunos,
KHUIK, KOMNbOTEpH, 0.

Baw koHeept. 190013, C.-Metep-
Bypr, a/qa 93, Kucenepoi.

* * *

Buicbinaem noytor paguonobn-
Tensckue Habopul, paguopertanu. Ka-
Tanor GecnnatHulii. KoHeepT ¢ obpart-
HbIM agpecom obasaTenex.

E-mail: ppelecom@udm.ru.

426034, Uxesck, a/a 3503.

| MU MaTepuansl, NUTEpaTypa, roToBbe



Manora6aputHbii UUN ona
KOMMNbIOTEPHbIX nepudepumnHbIX

YCTPOMCTB

E. MOCKATOB, r. TaraHpor PocToscko#i obn.

HUmnynecHsle mcToyHnkn nutanus (MAUM) na ocHoBe aBToreHepa-
TOPHBIX MONYMOCTOBBIX MHBEPTOPOB NO-NPEeXHeMy nonyaspHel y pa-
Aavonobutenein. U 310 HeyaAUBUTENBHO, TaK KaKk OHM OTHYAIOTCH
npefensHON NPOCTOTON M MOryT BbITE BBINOSIHEHbLI HA LUMPOKO pac-
npocTpaHeHHsIX U Hegoporux anemeHtax. UM, o koTtopom noiigert
peys B cratee, npegHasHa4YeH AR NMUTaHWUS CcTabunu3npoBaHHbIM
HanpsiXeHWem ABYX Harpy30K CyMMapHOW MOLYHOCTbIO o 45 Br.

l pepnaraeMoe YyCTpPOWCTBO BLINOMNHE-

HO Ha OCHOBE aBTOreHepaTopHOoro
NONYMOCTOBOrO MHBEPTOPA U NpeaHa3Ha-
YEHO AN1A NUTaHWA KOMMBIOTEPHLIX Nepu-
hepuitHbIX YCTPONCTB, TAKUX Kak MOOEMBL,
cKkaHepbl U BHewHne USB-xabel noBbi-
LWEeHHo moLHocT. OT aHanorvyHoro yc-
TpoWcTea, onucanHoro B [1], oHo oThuya-
ercs Basoe GoNbluei MOLWHOCTLIO, Hanw-
4Yuem CTabunv3aunn BuIXOOHLIX HanpsaxXe-
HUIA U npumeHeHwem Bonee noCTynHOMN
anemeHTHOM 6a3br. Kak u ananor, npeana-
raembtis UM sawpmueH ot 3amMblkaHua Ha

MY MaKCUMaNBHOW MOLLIHO-
CTW Harpysaku
Makcumanetstin KMo, %

MpuHuvnuaneHas cxema WWM npen-
ctaBnexa Ha puc. 1. CeteBoe Hanpsaxe-
HWe NoCTyrnaeT B HEro Yepes3 npegoxpa-
Hutene FU1 u tepmuctop RK1. MNepebid
OTKNIOYAeT WCTOYHWK NpW aBapuM, BTO-
PO yMeHbLUAeT MYCKOBOW TOK 3apsiku
koHgeHcatopa C11 B MomeHT BKOKOHE-
HWUA UCTOYHUKA B CETb (B XONOAHOM CO-
CTOAHUW COMPOTUBNEHWE TepmucTopa

npsixeHus) obpasyiot penutens, obecne-
YMBAKOLLMIA NONyYeHne cpeaHeil TOUKK no-
CTOSHHOMO HanpsXeHs, NMTA0LLEero npe-
obpasoBarens.

MonymocTOBO MHBEPTOP BBINONHEH
Ha TpaH3auctopax VT1, VT2, Uens nono-
XutenbHon obpartHoil CBR3W BKNKOYaeT
8 cebn cunosoit Tpatcdopmarop T1, ne-
peknoyaTenbHbiil T2 U TOKoOrpaHuuMBa-
owwmin peauctop RE. 3anyck npeobpazo-
Barens o6ecnevrBaeTcs uensio, CocTos-
e na peauctopos R10, R11, koHpeHca-
Topa C18 w gunmcropa VS1 [2, c. 45].
MpoTekaHue CKBO3HOrO TOKa Yepes Ko-
YEBbIE TPaH3UCTOPbL!I WUCKMIOYEeHO BBene-
Huem obmoTok V 1 VI, paaMelleHHbix Ha
marHutTonposone Ttpavcdopmaropa T1
W NOAKMOHYEHHbBIX K 3MUTTEDRHLIM NEPEX0-
nam TpaH3ucTopoB 4epe3s gmoaw VD8
v VDY cooteetcTeenHo. Bnaropaps ato-
MY, [0 TEeX NOP NoKa nonspHOCTL Harps-
¥eHua Ha o6MoTKax Tpatdcdopmartopa T1
He W3MEHUTCH Ha NPOTWBOMONOXHYH,
T. €. [10 OKOH4YaHUWS NPOTEKaHWA TOKa KO-
NeKkTopa 0AHOro TpaHaucTopa, Opyron He
otkpoertcs [3, c. 70].

HanpspokeHus Oons nutaHus Harpysok
cHumaloTes ¢ obmoTok Il v Il TpaHcdop-
matopa T1. Beinpsmutenu BelnonHeHbl Ha
avopax VD1, VD2 u VDS, VD6. Beinpsm-
NEHHBLIE HAaNPAXEeHWs Yepe3 CrhaxwBaio-
wye bunbrpsl L1IC1C3 1 LAC14C15 no-
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BbIXOAaX W neperpyaock, obecneuyveaer
HU3KWMA YPOBEHL MNyNbCaUWiA BLIXOAHBIX
HaNPSXKEHWA.

OcHOBHBIE
TEXHMNECKUe XapaKTepPUCTHKMN

HanpsixeHue nuraLuein cetu,
B

..................... 220+15 %
BbixopgHoe Hanpsokedve, B. .. ... .. 2x15
Tok Harpyaku, A . ..........c.oun. 3 0 T
MakcumManbHas MOLLIHOCTb Ha-

FEVIKM. BT oo e s e oaatass suss 45
Yacrtota npeobpasoBaHuWs,

kly:

B pEXMME XONOCTOro XoAa . ... ... 21

SCK-103 NTC — okono 10 Om, a BO Bpe-
M5 paboTel MCTONHUKA YMEeHbLUAeTea A0
2 Om). Bapuctop RU1 orpanwuneaer
VMMYNbChl HAMPSFXXEHWS B CETU.

Opoccenu L2, L3 v koHpgeHcatops C2,
C4 06pasyioT BbICOKOYACTOTHLIA GUNLTP,
NPensiTCTBYIOLLMIA  NPOHUKHOBEHUID B
CeThb NyNbCaLMiA HaNpaXxeHus, reHepupy-
emMblX UHBEPTOPOM; koHpeHcatopbl C6—
C9, wyHTVpYIOLWME VoAbl BEINPAMUTENb-
Horo mocta VD4, ycTpaHsioT Tak HasblBa-
EMYID MYNBTUNIMKATUBHYIO NoMexy pa-
AUONPUEMYy.

Konpexcatopel C12, C13 u WyHTUpyio-
wme 1x peamctopsl B3, R4 (oHK BeipaBHW-
BaIOT NPUNOXEHHBIE K KOHAEHCATOpaM Ha-

CTYMNaKoT Ha BXOAb! MHTErpanbHbix crabu-
nuaatopoe DA1 n DA2, umelolLmx BCTpo-
€HHbIE CMCTEMb! 3aLUWTB OT Neperpysku
no Toky. MHavkaTopamm neperpysku cny-
*ar unanysaowme guoast HL1 v HL3. Mpu
YBENUYEHWUM NANEHUS HANPSKEHUA Ha MU-
kpocxeme DA1 unu DA2 po aHayeHws,
PaBHOMO CyMMe HanpsikeHus crabunuaa-
UK cTabunuTpoHa v NpamMore naneHus
HanpsXeHWsa Ha Uany4aioulem auoge, no-
cnenHuii HauYMHaeT CBETUTb, CUrHaNU3WU-
PYys 0 HeLTATHOW cuTyaummn. HarpysouHas
XapakTepucTUKa UCTOYHWKE nokasaHa Ha
puc. 2. Ceetoamonsl HL2, HL4 — uHom-
KaTope! HopmansHoW paboTel kKaHanos uc-
TOYHMKE.
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B ycrpoicree xenarensHo MCrnons3ao-
BaTk manorabapuTHele getanu: pesucTo-
pul MNT, OMAT unu C2-23 ¢ ykazaHHOI
Ha CxemMe pacCcevBaeMOl MOLLHOCTHIO,
okcuaHble koHpeHcatopel K50-35 v
aHanorvyHete umnopTHete (C1, C5, C11,
C14, C16), nonuatunexntepedranarHbe
K73-16a, K73-11 (C12, C13) v K73-17
(ocTansbHbie), yHuduUMpoBaHHbie npoc-
cenu ANM1-2,4 (L1—L4).

Un, B
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LAns TpaHcdopmaropa T1 MenonssyoT
KONbUEBOW mMarHuTonpoBoa TUropasmepa
K38x24x7 ua eppwra 2000HM1-17. Oct-
pble KPOMKM KO/bLIA CKRYMSoT Haadunem
wnn HaxgaqHol Gymaroi v obmarteiBaloT
B OOMH cnoii ¢ToponnactoBOl NEHTON.
O6moTtka | copepxut 200 BUTKOB NPOBO-
na MrTd 0,1 (MHAYKTUBHOCTL — nNpuMep-
HO 52 MIH), kaxaas ua obmotok Il u lll —
34 + 34 sutka nposopa NI3TB unm N3B-2
ovametpom 0,8 mm (1,5 MMH + 1,5 MIMH),
obmotka IV — 20 eutkoe MIT® 0,1
(480 mkIH); kaxnan ua obmotok V n VI —
no Tpu BuTKA npoeoga MITd 0,07
(3 MklH). OBMOTKKM M3ONWPYIOT OOHY OT
Opyroi HToponnacroBo Nk NONMBUHNX-
NOPUAHON NEHTOW (B3aMMHO M30NUPOBATH
obmoTku Il u 1l He obsaaTensHo). OaHum
cnoem M3oNAUMK PasnensioT Takxe Cnov
obmoTkn | OBpartute BHUMAaHWE: 4Mcna,
creaylolme nocne Has3saHus npoBoaa

MITd (kak, BNpoYeM, WU OpYrux MOHTaK-
HbiX MPOBOAOE), 0603HA4AKT He anameTp,
a ceyeHue B KBaapaTHbIX MUNnMMeTpax.

O6motkm TpaHcdopmaropa T2 (kax-
[as U3 HUX COOEpPXUT No AEeBsiTb BUTKOB
nposoga MITd 0,07) HamaTeiBaOT Ha
KONbLEBOM MAarHWTONPOBOLE TWNopas-
mepa K10x6x3 ua deppura 2000HM. Me-
WOBMOTOUHEA W30NALUMA B 3TOM TpaHc-
¢opmatope He obs3aTensHa.

JvoaHuiin Gnok 2W08M (VD4; cpenHwi
BLINPAMNEHHLIA TOK — 2 A, UMNYNLCHOE
obpatHoe Hanpsxexuwe — 800 B) aame-
Hum Gnokom W10M wnmn RB155, avoaw
KO213A (VD1, VD2, VD5, VDE) — niobbivun
w3 cepun KO2997, KO2999; puoaw
KO106A (VD8, VDY) — KAS518A, KO212A.
Bmecto craBunutpoHos KC170A (VD3,
VD7) B yCcTpoOMCTEBE A0NYCTUMO UCNONL30-
BaTb 2C156A, KC162A, O814A. AvHuctop
VS1 — nio6oii na cepun KH102.

Momumo TpaHauctopoe KTS06A (VTH,
VT2) moxHo npumeruts KTBO9A, KT812A,
KT8126, KT826A—KT826B, KT828A,
KT834A, KT8345, KT840A, KT845A wnun
KUY12 dupmb Tesla.

Ceetoamogb! HL1—HL4 — mobuie co-
OTBETCTBYIOWEro usera ceevenus (HL1,
HL3 — kpacHoro, HL2, HL4 — 3eneHoro).

BoamoxHan 3ameHa WHTerpanbHbix
crabunuaatopoe KP142EHBB (DAt,
DA2) — umnoptHele 7815 unu asanorwy-
Hbleé C BCTPOEHHOW CUCTEMON 3aLnThl OT
Neperpyskuy no Toky.

Hetanu ycTpoicTBa MOHTUPYIOT Ha rne-
4yaTtHoW nnarte w3 OHOCTOPOHHE (oNbrnt-
poBaHHOro creknoTekcronuTa. Ee pasme-
pHl, KOH(pUIypauws npoBOAHWKOB W B3d-
VMHOE pacronoxeHue aetaneil He Kpu-
TruHbL Tpauawnctope! KTS06A 1 mukpocxe-
mbt DA1, DA2 cHabxaloT TENNOOTBOAAMU.
Mnowaab Mx OXNaXKOA0LLEeH NOBEPXHOCTH

Ans nepBbix AomkHa Buite He meHee 10,
[ns Bropbix — 20 cm?. TpanaucTopb! B 6o-
nee MacCUBHbIX Kopnycax (M3 HassaHHbIX
BbILLIE) B TENNOOTBOAAX HE HYXO2K0TCH.

WWMN, cobGpaHHbiil TOYHO MO CXeme 13
vcnpaeHbx neranei, HauwHaet paborate
cpa3y rnocne noaxKMoYeHns K CeT 1 Hana-
KUBaHWS, Kak npaswno, He Tpebyert. Mpu-
3HakKKM HopmanbHoW paboTbl MCTOYHMKE —
OTCYTCTBME Kakux-nubo LYMOB M CBeYe-
Hue ceetoguonos HL2 w HL4. Ecnu aBto-
reHepaums He BO3HUMKAET M HanpsxeHue
Ha oBmotke IV TpaHcdopmartopa T1 ot-
CYTCTBYET, TO MEHSIOT MeCTamu BblBOAb!
aToi 06MOTKM.

WcnbiraHusi Npyu NOBLILLEHHOW Temne-
paType nokasanu, 4To WCTOYHWK NuTaHus
[OCTATOYHO HAOEXEeH: OH HenpepbiBHO
paboTan Bce TpW NeTHUX MECSILIA B XecTs-
HoiA BaHKe, BLICTABNEHHOI Ha NOAOKOHHWK
C HapYXHOW CTOPOHBI OKHA, BBIXOASLUErD
Ha CONHEeYHYI0 CTOPOHY ynuubl (Bo mabe-
XaHue 3amblkaHuii oH Obin 0bepHyT na-
KOTKaHbI0). [HemM HapyxHas cropoHa BaH-
Ku Harpeeanacs no +47 °C, a npu nonapa-
HWK B Hee Kanenb OOXAEBOW BOAb! pa3aa-
BaNOCh LUMMNEHWe, HO HW OAHOro OTKasa
B paboTe MCTOYHMKA HE NPOU30LLINO.

JINTEPATYPA

1. laiimo E., Mockaroe E. MNynbCHbIA
MCTOMHMK NWTaHWA MowHoCTeD 20 BT, — Paawo,
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3. Bac A. A. v ap. VICTOYHKWKW BTOPHYHOTO
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Pegaxtop — B. ®poncs, rpedwka — B. Gporon

NMpocTo NMNYJIbCHbIU

ctabunnusartop

M. O30JIMH, c. KpacHbiii Sip Tomckoii 0.

l lmnynhcuulﬁ crabunuaarop, onucax-

Huii B ctatee C. KoceHko "Mpoektn-
pOBaHWE WMNynbCcHoro crabunuaupo-
BaHHOTO NOHWXaKLLero npeobpasosare-
ng" ("Pagwmo”, 2005, Ne 9, c. 31—33), 06-
napnaetr Hernoxumu napametpamu. On-
HaKO HEKOTOPBIE M3 HX MOXHO YNYHLIWTL
npyM OOHOBPEMEHHOM YNPOLUEHUM yCT-
poKcTea.

Cxema npefnaraeMoro sapvaHra cra-
6unuaartopa npeacraeneda Ha pme. 1.
B kavecTBe KOMMYTWPYIOLLEro TPaH3uc-
topa (VT4) npumeHeH n-KaHanbHbliA
IRL2505 c oyveHb manuiM (8 mOm) conpo-
TUBNEHMEeM KaHana B OTKPbITOM COCTOS-
HuW. YnpasnsaeT um reHepatop, coaepxa-
LMid nea wHeepTopa. MNepewid BLINOAHEH
Ha TpaHauctopax VT1, VT2, eTopoit — Ha
MukpocBopke VT3, cogepxatuei aga or-
HOCMTENBHO MOLLHBIX KOMNNeMeHTapHbIX
MOTmM-TpaxaucTopa, obecneynBalowmy
6eicTpoe nepeknoyeHue VT4, Bece ato
noaeonuno noebickTe KM npectpaszoea-
Tens u nony4ute 6onee wwpokuia (6...20
npotue 12...20 B B npototune) nHtepean

BXOOHBIX HANPRXeHWi. BoixogHoe Hanpsa-
*eHwe yctpokctea — 5 B, makcumanb-
HbliA TOK Harpysku — 4...5 A (onpegens-
ercq conpotvenexduem peauctopa RS5).

Yacrora npeoGpasoBanvs (3apaHa ane-
mentamu R1, R2, C2) — oxono 70 kly,
CKBaXHOCTb — 0KOO 8. B pexxume ctabu-
NN3aUMK 4acToTa U CKBAXHOCTb MOFYT
HEe3HAYMTeNbHO yBenuuuBaTbcs. Bpems
HaxoXaeHus KIIOYeBOro TpaHaucTopa
VT4 B OTKPBHITOM COCTOAHWM He npesbilla-
eT 2 MKC.

MNocne nopayn BXOOHOrO Hanpsxe-
HUS KOMMYTUPYIOLLUMIA TpaHaucTop VT4
HAuMHaeT NepuoaMyYeckn OTKpPbIBATLCH
Y Ha BBIXOM NOCTynaeT nurawliee Ha-
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npsxeHve udepea d¢unbtp C3L2C5.
Mpw yBenu4eHun TOKa, NPOTEKalLEro
yepes OTKPbITHIA Tpauauctop VT4,
00 3HadYeHws, npesslwanwero 4...0 A,
nafeHue HanpsxeHus Ha pesvcrope RS
CTAHOBWTCH AOCTATOYHBIM )15 OTKPLIBA-
HUs doToTpanaucTtopa U1.1 ontpoxa
U1l. B pesynbrate VT1 1 HuxHWi (no
cxeme) TpaHsuctTop cbopku VT3 oTkpbi-
BawTcs, a VT2 u BepxHUiA TpaH3ucTop
cBopkn 3akpoiBaoTcs. Peakoe ymeHb-
LWEeHWEe CONPOTUBNEHMS KaHana HKHeEro
TpaHauctopa cbopku obecneunBaert
OBICTPYIO pa3psaky eMKOCTW 3aTBOp—
vctok VT4 w, kak cneacrteve, ero ¢op-
cupoBaHHoe 3akpbiBauue. MNpu OTKpbI-
TOM Tpauauctope VT4 Tok nporekaer
yepea ero y4acTtoK CTOK—MWCTOK, a npu
3aKpLITOM TOK, BeiaBaHHbit 3AC ppoc-
cenqa, — vepes amon VD3.

Ecnn no kakoin-nubo npuymHe Hanps-
MEHWE Ha Harpy3ke npeewicut 5 B, nape-
HWe HanpspkeHus Ha pe3uctope R7 cra-
HeT Gonble 2,5 B, 4T, B CBOI 04epeasb,
npuBeneT K peakomy VEEHH‘-IEHHIO TOKa,
NPOXOASALLErO HEpPe3 MHTErpanbHLIA cTa-
tunuasatop DA1 v ceetoguon onTpoHa
U1.2. B peaynetare hoToTRaH3UCTOP ON-
Tpora U1.1 Bynet obnyyeH 1 conpoTue-
NIEHUE ero yHacTKa 3IMUTTEP—KONNEKToOpR
YMEHBLUWTCH, BHI3LIBAA, KAK U B pACCMOT-
PEHHOM Bblle cny4ae, ObICTPOEe 3aKpbl-
BaHWe KOMMYTUPYIOLLEro TpaHaucTopa

s

VT4 1 ymeHbLUEHWE BBIXOOHOTO Hanpsixe-
Hus ctabunuaatopa. CHUXEHWe BHIXOM-
HOro HanpsxeHus (OTHOCUTENBHO 3a[aH-
HOro YpoBHsA) Bo3o6HoBUT paboTy rene-
paropa » OHO BOCCTAHOBWUTCSH A0 Npex-
HEro 3HayeHus.

YcTpoiicTBo cobupaloT Ha nedYaTHoM
nnare U3 ogHOCTOPOHHE dONLIrMpOBaH-
HOFO CTeKNOTeKCToNWTa, HeprexX KoTo-
poil nNoka3zaH Ha pwmc. 2. Bece peswcro-
poi — MNT, koxpexcatopul — KM (C2,
C4) v manorabaputHele okcugHble dup-
mbl Jamicon (octaneHeie). MyukpocGopky
VT3 MOHTUPYIOT Ha CTOPOHE MeyYarHbIX
npoBoaHWKOB. TennooTBom, ANs TpaHauc-
Topa VT4 n anopa VD3 — nnactuHa pas-
mepamm 30x30 MM M3 NMCTOBOrO anomMm-
HWEBOro cnnaea TONWMHON 2,5 mm.
IOpoccenu L1 v L2 npu camocTosTens-
HOM M3rOTOBNEHWM MOXHO HamoTaTb Ha
nepmannoeesix (mapku MIM140) konbuax
Tunopasmepos K19x11x4,8 u K10x6x4,5
cooTtBeTcTBeHHO. O6moTka npoccens L1
[ONxHa copepxatb 18 BUTKOB XryTa u3
nATW OTpe3koB npoeoga M3B-2 0,5,
a gpoccens L2 — 7 BATKOB XryTta va Je-
ThIpEX OTPE3KOB TaKoro Xe npoeoja.

Mpw ucnpaeHbix geTansx u oTCYTCTBUM
OLWMBOK B MOHTEXE YCTPOWCTBO Hanaxu-
BaHua He Tpebyer n HaumHaet pabortartb
Cpasy rocne BKIIOHEHWUA MUTaHKS.

FTa.a_a:xmp — B. ®ponos, rpadwika — B. dponos

nATaHnNA

3apsaHas npucTaska Kk 610Ky

B. BOYAPHUKOB, r. Kambiuny Bonrorpagckoii o6n.

C xaxgbsimM rogom aKKymynsiTopsl nonyyarT sce bonswee pacnpo-
CTpaHeHue, pacluMpsaeTcs Ux HOMEHKNaTypa, CHUXaeTcs yaensHas
croumocTe. Ho Takoe pa3roobpasne BoIHYX[aET MCNONL30BaTh pas-
NuYHble 3apsaaHbie ycTpokicTea (3Y), 4To 3aTpyaHsaeT 3KcnnyaTayuio
aKKyMynsiTOPOB M aKKyMYnaTOPHbix 6aTrapeii. ABTop paapaboran 3Y
B BUAE nNpMcTaBkM k naboparopHomy 6noky nuraumsa (BI) c perynu-
pyeMbiM BbIXOQHBIM HanpsaxeHuem. OHO nNo3BonseT NPoBOAMTL 3a-
paaky 60nbWMHCTBA U3 PacnpoCcTPaHEHHbIX aKKyMyAaTOPOB.

? 1 a caiiTe U3BECTHOro0 NPOU3BOAMTENS
L 1 akkymynatopHblx  Harapeit GP
(www.gpbatteries.com) pasmeuieHs
pykoeogcTea no akcnnyarauum Ni-Cd,
Ni-Mh, Li-ion akkymynsTopoB, copepxa-
LUME TaKKe PEKOMEHOALMM M0 UX 3apsake
WV 33pROHO-PaspaOHbIE XapakTepUCTUKU
[1—3]. AHanua aTux, a TaKKe apyrix uc-
TouHukos [4—6] noasonun aetopy cae-
narb Cnefylumnii BoIBOL OTHOCWUTENBHO
NpoLIecCoB 3apsaky akkyMynsatopos. CHa-
Yana ux MOXHO 3apsxath crabunbHeiM TO-
KOM lzgp = 0,2-C,...1-C; (rne Cp — emMkocTb
akkymynsitopa B A-). Mo goctuxeHun on-
peneneHHoro HanpsHKeHWs 3apsaka npo-
JLOMKAETCA MPY NMOCTOAHHOM HanpskeHun
W OrpaHuYeHn TOKa 3apsaaky 3Ha4YEHVEM
0,05C, v meHee, 4T NO3BONHET OCTABNAThL
2KKYMYNATOP B TAKOM PEeXUME NPOa0IKMN-
TensHoe Bpems. o aTomy NnpuHUMNY 1 pa-
Bortaet onucsiBaemoe 3Y.

Cxema yctpoictBa mnokasaHa Ha TL431CUN| gy 5

puc. 1. Ha QY DA2.1, tpaHanctopax VT2,
VT3 v peanctopax R14, R15 cofipax cra-
6UNU3aTop TOKa 3apsaKy, Ha MUKpOCXEME
napannensHoro crabunuaaropa Hanpsxe-

Husi DA1 » peauctope R1 — ucTouHKK 06-
pa3uosoro Hanpsxxexus. QY DA2.2 Bbi-
NONHAET GyHKLMK KOMNaparopa Hanpsxe-
HWA, AR NONYyYeHWs rMcTepesanca nNpu ero
NepeksIiNHeEHN BBEAEHa NONOXWTENbHAaR
ofiparHas cB3b Yepes peanctop RI.

Pabotaer 3Y cneayiowwm obpasom.
Ha exop 3Y nopatot ot BN noctosHHoe Ha-
NpskeHve, 3Ha4eHWe KOTOPOro 3aBUCUT OT
3apskaemoro akkymynsaropa. OCHOBHble
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napamerTpbl Pa3NUYHBLIX AKKYMYNSTOPOB

npueeneHs! B Tabnuue. Ha HemHBEpPTWPY-
owem Bxone QY DA2.1 nosButcs Hanps-
XEHWME W HAYHETCH 3aps[iKa aKKyMynsiTopa.
HavanbHoe 3HavyeHvie ToKa 3apsiikv 3aBu-
CWT OT HanpsXeHus Ha HeMHBEPTUPYIOLLEM

Puc. 1
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§ Boiiner us pexuma crabunmvsa-
LMK, a TOK 3apsaku byoer nnas-
HO yMeHblaTees. Korpa oH no-
CTUMHET 3HAYEeHWs NPUMEPHO
0,25 Iy, NEPEKTIIOYUTCSH KOMNA-
e PaTop W Ha ero BbIXOOE yCTaHo-
BUTCH BLICOKUIA ypoBeHb. Cee-
Toomon HL1 craHetr cBetwTb,
curHammavpys o nepexope 3Y
B PEXWUM 3apaOKv ManbiM TO-
Y  kom. TpaHauctop VT1 otkpoer-
CH, U HA HEWHBEPTURYIOLLEM

2 pxone QY DA2.1 Hanpsxexue

R 5 =
N

YMEHLLWMTCS NpyMepHo B 6 pa3
No CpaBHEHWIO C YCTaHOBNEH-
HbIM B HEYASE NPOLECCa 3apsif-
K1, NO3TOMY TOK 3apaakv He
npeebicHT 0,17 lyay.

BoixogHoe Hanpspkerve Br1
DOMKHO ObITb CTAabWnNbHLIM B TE-
yeHWe BCEro BPEeMEHW 3apsaku
1 paccHUTLIBAETCH Mo GopmMyne

Uen = Uakx + Uay,
roe Upg — makcumanbHoe Ha-

—KXS51
—=KXS3

=K X54

NMpsXeHne 3apsxaemoro ak-
kymynatopa (unu Garapewu);

PAZMO Ne 7, 2007

sxoge OY DA2.1 Upspy W COMpOTUBNEHVA
napannensHo BKNIOYEHHBbIX Pe3ncTOpPOB
R14, R15: lyy = Upaz1/0,5. HanpsxeHve Ha
peaucrope R3 (npumepto 0,5 B) crabunu-
aupoBaHo Mukpocxemol DAT, noatomy
neuvxkKom pesvctopa R3 Ha HevHBepTWpY-
olem exone DA2.1 MOXHO UBMEHATL Ha-
npsxeHve ot 0 no 0,5 B, 4To cooTBeTCTBY-
et namereHuo Toka ot 0 go 1 A 1 Bnon+He
[OCTaTOYHO AnA 3apsaaky donblwuHeTEa
aKKYMYNsSTOPOB.

B HauanbHblin MOMEHT koHaeHcatop C2
aapagmTcs GbiCTpee, HYem KoHOeHcatop
C1, noaTtomy ypOBEHb Ha BLIXOAE KoMnapa-
Topa Gyner Huakuii. Tpawawctop VT1 3a-
KpPbIT, W HANpPsXeHWe C OBUXKa pesncropa
R3 nocTynaet Ha HeMHBEPTUPYIOLLMIA BXOL,
QY DA2.1 nonHOCTLIO, HaYMHaeTcn 3apsa-
ka akkymynsitopa. o mepe sapspgku ero
HanpsxeHne YBenuuvBaeTcs, HO BxoaHoe
HanpsxkeHue 3Y OCTaeTcs Heu3MeHHbIM,
noatomy Ha TpaHauctopax VT2, VT3 wa-
MpsXeHWe yMeHelwuTCs 1 crabunusatop

Uy = 1,5 B — HanpsikeHue Ha guone VD1,
Tpaxauctopax VT2, VI3 u peauctopax
R14, R15. Hanpsixetue BN nonxHo Obite
tonee 3 B, noatomy MUHUMATHLHOE YWUCNO
aapskaembix Ni-Cd 1 Ni-Mh akkymynsato-
poB — nea, a Li-ion n Pb — oguH.
Mukpocxemy crabunuaaropa TL431CUN
MOXHO 3aMEHUTh HA aHANOMMYHYIO B KOPITY-
ce SOT-23 — TL431ACUN, TL431CUS,
TL431ACUS. TpaHaucTopsl BCB47 sameHn-
Mbl Ha aHanoruyHbe B kopnyce SOT-23, Ha-
npvmep, cepun KT3130 ¢ niobbimu BykseH-
HbiMKM WHAekcamu, Tpanauctop KTB17A
MOXHO 3ameHuTe Ha KT817B6, KT817B,
KT817I. Ceeroaomon — moboit KpacHoro
useTa CBeYeHWs C AWameTpoMm Kopryca
3...5 MM, XenatenbHo NoBbILLeHHOM SPKOC-
1. [mon S3J MOXHO 3amMeHUTL Ha aHano-
rVuHBI 13 cepun S3 ¢ Nobbiv GyKBEHHbIM
wHaekcom. Peancrop R3 — CM3-23W, npu
vcnonb3oeaHum peauctopos CN4, Cro ero
yCTaHaBNMBAIOT Ha CrieumansHoM ckobe nnm
Ha kopriyce 3Y 1 CoeoMHRAIIOT C NNaToi 13o-

nupoeaHHBIMU Nposoaamu. Peanctopsl R14
v R15 — C2-23, MNT mowHocTsio 0,5 nnn
1 Br. OcraneHwie peswuctopst — P1-12
(PH1-12), npwyem peauctopst R1, R10,
R13 — tunopasmepa 1206, ocranbHbie —
Tunopaamepa 0805. Kowpexcatopbl —
K10-17B unu asanoruyHbie UMNopTHLIE TU-
nopasmepa 0805, 32 MCKNIOYEHWEM KOH-
peHcatopa C3 — oH Tvnopa3amepa 1206.

MeuaTtHan nnara W3roToBNeHa u3 OaHO-
CTOpPOHHE (ONbFMPOBAHHOTO CTEKNOTEKC-
TONMTa, e HepTeX NPeLCTasneH Ha puc. 2.
Peauctopel R3, R14, R15, ceetoomon
w1 TpaHancTop VT3 cMOHTMpOBaHL! Ha CTO-
poHe, ceoBOAHOIN OT nedarHbix NPOBOAHW-
koB. C NOMOLUBIO CTOEK BLICOTON 4...6 Mm
rnara yCraHoBNeHa Ha anoMUHUEBOM Ten-
nooTeoge. Ha Hem vepes TennonpoBoas-
LLYIO M30NALMOHHYIO NPOKNAAKY 3akpenneH
TpanaucTop VT3. Ecnu n3onsumoHHyio npo-
KNanKy He WCnoneL30Batb, TO TENNoOTBOL,
Oyner UMETh ra/IbBaHUYECKYIO CBA3b C KO-
nexTopom Tpaxauctopa VT3. C Bl v 3aps-
Xaembim akKymynatopom 3Y coeauHsior
rubBkUMU M3ONMPOBAHHBIMKW MPOBOLAMM,
BrewHwin B, cobpanHoro 3Y nokasad Ha
pwc. 3, B aBTOPCKOM BapuaHte OHO WC-
nonkayetcs 6ea kopnyca. LLikana nepemen-
Horo peaucropa R3 caenaHa w3 nNoOTHON
6Gymarn u pasmelleHa Ha ero Kopnyce.

HanaxwsaHwe cBOAMTCS K rpadyvpoB-
Ke LWkans! peauctopa R3. [ns artoro B3a-
MEH aKKyMyNsaTopa rnoaxnioyaioT amnep-
MeTp C npegenom namepenmns 1...2 A, Bbi-
CTABNAIOT BbiXxoAHOe HanpsxeHwe B
4...5 B v rpapyvpyloT WKany no nokasa-
HUSIM aMnepmeTpa.

NUTEPATYPA

1. TexHW4eckue XxapakTepucTukK Li-ion akky-
mynsitopos. — http://www.gpbatteries.com/
pdf/Li-ion_Handbook.pdf.

2. TexHwueckune xapaxrtepuctikm Ni-Cd akky-
mynaTopoe. — http://www.gpbatteries.com/
pdf/NiCd.pdf.

3. Texuuueckme xapaktepmucTiki Ni-Mh akky-
mynsitopos. — http://www.gpbatteries.com/
pdf/NiMH_Technical. pdf.

4. [epMeTUyHLIE HEOBCTYKMBAEMBIE CBUHLIO-
BO-KMCNOTHBIE Barapew. — hitp://www.sven.ru/
files/articles/2068/upsinfo.htm.

5. VRLA charging methods. — http://
www.panasonic.com/industrial/battery/oem/
images/pdf/Panasonic_VRLA_Charging
Methods. pdf.

6. Fonoe C. ABTOMaTHHECKOE 3apaaHoe
YCTPOICTBO AN CEMHLOBO-KUCNOTHOR aKKymy-
natopHoii Batapew. — Papwo, 2004, Ne 12,
c. 28—31.

Or peapakuymw. Hanpsxenwe rnuianns
npUcTasky HEOOXOAMMO YCTaHEBNBATE C Bbi-
COKOS TOWHOCTEH. OTKIOHEHWE Er0 3HAYEHUR
OT ONTUMAanNLHOID HA HECKONBKO AECATKOB
MWUTHMBONET MOXET NPUBECTH K TOMY, 470 pe-
M 3EPFOKA MATEIM TOKOM N0 HUKoraa He
GYRET BKNIOHEH, 8 3T0 YPEBaro NOBLILLIEHEM
TEMTEPAaTYPbL! Y HAPYLIEHNEM TEPDMETHSHOCTH
aKkKyMynaTopa B peaynbrare nepe3apraku,
o oH GyAeT BKHONEH CAMLLKOM PaHo v ak-
KYMYnsiTOp OCTGHETCH HEeA03apsxeHHbiM, Pe-
KOMEHOYEM YCTaHaENMBaTb 3apAaHLEIT TOK He
Gonee 0,3...0,4 C, 1 onpeaenvts onTumans-
HOE /151 KAXL0r0 THMNA aKKYyMYNATOPa Hanps-
KEHNE NUTEHNSA IKCNEDHMEHTEIIBHO BO BPEMSA
NpoGHLIX 38pAKoK, a 3aTem CTPOro npugep-

| KUBATHCA ITUX SHAYEHMIT.

& bl aie. s

PenaxTop — M. Hevaes, rpacgwka —H. Hevaes,
Goro — asTopa




OKOHOMWYHDbIA NPUEMHUK
aAvana33oHa 433 MIy
AN9 OXpaHHOW cCUrHaau3auumm

0. BUHOrPAL4OB, r. Mocksa

B HacTosLjee BpeMs LWHMPOKo npumeHsioTrcs 6ecnpoBoAHblie OXx-
paHHble CUCTEMbI Ha OCHOBE PafMoYacTOTHLIX MOAYNel Anana3oHa
433 MIy. Aerop paspaboTan npUeMHsIi MOA[YNb, OTIMYUTENbHOM
0CcOBEHHOCTEIO KOTOPOro SBASETCS 3KOHOMUYHOCTE, YTO 0CO6EeHHO
BaXHO AJ17 CUCTEM C AaBTOHOMHBIM NMUTaAHUEM.

PUHLMAKANBHAA CXema MpUueMHUKa
nuanasoHa 433 My Ans cucTembt 0X-

paHHOIl CuUrHanua3auuM nokasaHa Ha
puc. 1. CeepxpereHeparvBHblii kackan

K aHTeHHe
vD1 [96
s - m PR |
RI e | g @
TR 47 mkx 16 B z
c1o sA1) =
75 33mex16B "By,
K + YSH"
R2 330
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]
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DA1 TLC27L2CP g
DA2 SKP14368YH1 .
9—5.—— —rC12
1 220 MK X
1 BA1 x 16 B
Puc. 1 33Mkx16B

¢ camoraweHvem cobpaH Ha ma-

A  nowymsiwem CBY tpanauctope
KT3726 (VT1) n no cxeme aHa-
norvuyeH ONWCAHHOMY B CTarbe
Metpycs C. "PagvoHactoTtHbie
MOZYNM — CBOMMU pyKamu'.
("Pagmo”, 2007, Ne 2, c. 46, 47).
Ha OY DA1.1 cobpan ycunurens
HU3koi YacToThl, Ha OY DA1.2 —
¥ KOmMnaparop, a Ha MuKpocxeme

27

DA2 — Y34. BuiCOKOHACTOTHbIE

WYMbB U CBEpPXpEreHepaTopHbie
"BCMbIWKK"  OTGUNLTPOBLIBAET
MHY R4C4, ¢ BbiXxOga KOTOPOro
curHan nocrynaer Ha Bxog OY
DA1.1. JononHutensHas Gunst-
pauus curHana ocyllecTenserca
B YyCUNUTENe HW3KOW 4acToThl,
MOCKONbKY BEPXHAS rpaHuua no-
nocbl  MpoOnyckaHus  paBHa
F. = F,/K=2500 I'y, roe F, — vac-
ToTa “egUHWMHOro” yCuneHus
QY DA1.1 (npumeprHo 100 klu);
K — koadgpduumeHT ycunexHus

K = R7/R6 = 40. HuxHssa 4acrota
nonockL! NPoMyckaHus onpenens-
eTCH NOCTOAHHON BpeMeHu uenu
R6CS5 v coctaenser 2...3 U,
YeuneHHblid 1 oThUNBTPOBAH-
Hblid CUrHan NocTynaer Ha BXo[
KoMnaparopa. HanpsxeHue cpa-
BarbiBaHua U, ans nepemeHHoro
curHana onpenensercs nageHu-

Yy
KBA1

+B6.9BSA1

M HanpaxeHwda Ha pe3ucTope
R8, koTopoe B CBOIO OYepedb 3a-

BUCUT OT HanpsxeHus Ha Boixoge OY

DA1.1 (Upay), CONPOTMBNEHWA PE3UCTOPOB

R8, R10 1 HanpsxeHus nuTanus U,
UL = {Uu o UDAI]RB/R.lO‘
roe Uoa = Ugs = 0,8 B. Mpu HAaNPsXeHUU Nn-

taHus U, = 6 B 1 ykasaHHbIX Ha CXeMe HO- |
muHanax peavcropos RE nR10 U, =40 mB. |

HanpsxeHne wWymoe Ha Beixoge DA1.1

nonxHo 6biTh B 2...3 pasa meHble. Amn- |

NUTYAa MMAYNbCHONO curHana Ha Bxoae
NPUEMHUKA N0MKHA BbiTh Takoid, YTobbl Ha
ebixone QY DA1.1 chopmuposancs Bu-
DEOUMMNYNEC C aMnIWTYAOR, NPeBbILLaio-
wen U,.. B atom cnyyae komnaparop nepe-

KNIOYUTCH U Ha ero BbixOae yCcraHoBUTCH

curHan BbICOKOro norv4eckoro ypoBHS,

ONUTEeNBHOCTE KOTOPOro 6nmu3ka Kk pom- .

TENLHOCTW BXOOHOMO curHana. BeixoaHoh

curHan komnaparopa MOXHO Henocpeg- -

CTBEHHO nopgasaTts Ha uvdpoBoe Wcnon-
HUTEeNsHOE ycTpoincTeo. Y34 Ha mukpo-
cxeme DA2 nossonsier nNpoBOAWMTL HacT-
POiiKy NpUEeMHUKa "Ha CNyX, KOHTPO/IpPO-
BaTh €ro MCNpPasHOCTb "NMo wymam” uiu
NPOCNYLUMBaTE MPUHUMAEMbIe CUFHaNLL.
OtkmoqaloT Y34 eeikntovarenem SAT.

Bce peranu NMpyMeMHuKa, 3a WCKNoYe-
HMem BuIKNoYarens SA1 1 auHaMUHecKoii
ronoekv BA1, MOHTUPYIOT Ha nevaTtHon
nnare 13 AByCTOpPOHHE GoNbrupoBaHHoOro
CTeKNOTeKCTONUTa TONWKMHOK 1,5 MM, ee
yepTex rokasaH Ha puc. 2. Ponsbra oa-
HOW CTOPOHBI MCMNOSb30BaHa B Ka4yecTse
obuwero nposoga. OTBEpcTUS ANS BLIBO-
[OB Aetaneil, He COeaMHEHHBIX C OBLMM
NPOBOLOM, 3EHKYIOT UNW BOKPYr HUX Bbi-
pesanT (BLITPaBAMBAlOT) 3aLUMTHLIE NNo-
wanky guametpom 2...2,5 mm. Mnary yc-
TAHaBNWMBAIOT B KOPMYC NOAXOANALLEro pas-
Mepa, Ha CTeHKE WK KpbILUKe KOTOporo

KpensT Boikmoyarens SA1T U guHamuyec- |

Kyto ronoeky BA1.

B ycTpolicTBe NpUMEHEHB! PE3VCTOPL!
MJT, C2-33, koHpe+catoput C1—C3, C6 —
K10-178 wnu aHanoruyHbleé UMNopTHLIE
0N MOBEPXHOCTHOTO MOHTaXa Tunopas-
mepos 1206, 0805, kovpexcatopsl C4, C35,
C7, C8 — kepamuueckme K10-17, okcwa-
Hble koHpeHcaTtopsl C9—C12 — K50-35
WNK aHanoruyHele UMNOPTHBIe. OuHamun-
yeckas ronoska BA1 — mo6as manoraba-
puTHas conpotusnervem 32...50 Om, Ha-
npumep 0,25rauw-2. Mwkpocxema
9KP1436YH1 3ameHuma Ha MC34119P,

pvon VD1 — Ha niofoi ManoMOLUHbIA Bbt- ¢

MPAMUTENBLHBIA repmMateBblil unn ¢ Gapb-
epom LLloTkm groa. Buisoapl koHgeHcaropa
C12 BcraBnexbl B OTBEPCTUE W NpUnasHbl
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Bonpocski: consult@radio.ru

PAOMO Ne 7, 2007

K KOHTEKTHBIM MNoLaakam CO CTOpPOHbI
neyarHbix NpoBoAHUKOR (pMe. 3). Karyw-
KW HaMOTaHWbl Ha ornpaeke JuameTpom
3 mm, L1 copnepxut 10 BUTKOB npoBoga
MN3B-2 0,44, HamoTKa — BUTOK K BUTKY,
L2 — 2 BUTKa Takoro xe npoBopa, ee pas-
MewatoT BrnoTHyo k L1, L3 — 30...35 Bur-
koB npoeopa MN3B-2 0,18, ans npuoasus
XKECTKOCTU €€ MOKPLIBAIT CNoemM nonv-
cTUpONoBOro knesi. B kasectee aHTeHHbI
MCMNONbL30BaH OTPE30K MEAHOro NpoBOaa
ovametpom  0,8..1,2mMM 1 anuHoR
160...170 mm. [Ins ee NoOOKNOYEHWs Uc-
noNb3yIOT Kpyrnoe rHesgo auameTpom
2,5 mm o1 pa3kwema LLP, kotopoe ycraHas-
NUBAIOT B OTBEPCTME B NNATe U Nponansa-
10T C ABYX CTOPOH.

MpuemMHUK HacTpawealT No curHany
"CcBOEro” nepenaryvka, pacrnonoXeHHoro
Ha HeKOTOpOM paccrosHuK. Mepepativk
LOMKEH W3Ny4aTth UMITYNBCHBIE CUTrHAaNLI
nnutensHocTeio 0,2...0,5 mc 1 vactoToin

nosTopeHus 0,3...1 kl'y. Copuras unu pas- |

nBuras BuTKM katywkw L1, pnoBueaiorcs
MaKCUMaNLHOM MPOMKOCTM 3By4aHms BAT.
Mo mepe ee pocTa paccToaHWe MexXay ne-
pPenaTHuKoM 1 NPUeMHUKOM YBENUHMBAIOT.
Mopor nepeknioyeHWs Komnapatopa Ha
0Y DA1.2 uamMensioT nogbopom pe3ncro-
pa R8. Heobxooymo Takxe ybeamTtees, 4To
CBEpXpereHepaTuBHLIl Kackan, Hopmanb-
HO pabotaeTr Npu HanpsxeHuu nUTaHus

~ 6...9 B. Ecnn ucnonbayemblii TpaH3aucTop
. obnapnaet GONbLUMM YCUNEHWEM B pEXUME

MUWKDPOTOKOB, TO HAMPSXXKEeHWe NUTaHWS MOo-
*eT GbiTb U MeHee 6 B.

PeanbHas 4yBCTBUTENBHOCTL MPUMEM-
HWKE HECKONbKO MUKpPOBONLT. TOK, no-
TpebnNsaembli B AEXYPHOM DEXUME NpU OT-

KnioHeHHoM Y34 1 HanpsxKeHuu nuTaHus

6B, —0,17...0,18 mA.

Peaaxtop — M. Hevaes, rpaguma — M. Hevaes,
¢oTO — asTopa

MOAYIIbHASI PEKJTAMA

WHTEPHET-MArFA3UH "AECCH"

MNpepnaraet:

— cobpaxHas, B kopnyce, nnata
MUKDONPOLECCOPHOIO METANNOUCKa-
Tensa NM8042 — 1125 py6.

— nporpammatop EXTRA PIC —

650 pyb.
— BHYTPUCXEMHbI/i 0TNaa4uK ycT-

POWCTE Ha PIC-koHTpONNepax
MICD2-MC1 (axanor MPLAB-ICD2) —
1600 py6.

— Habop "YacToromep 250 MIny™ —
490 py6.

— umdppoBasn LWKana TpaHcueepa —
750 py6

— CD-Rom "SMD-2005. Lisetoeas
W KoaoBas mapkupoBka SMD-komno-
HeHtoB” — 100 py6.

— Habop SMD pe3aucTopoR TUro-
paamepa 0805 u3 170 HomuHanoe or
0 Om oo 10 MOm, £5 %, no 50 L. kax-
noro — 1000 py6.

Bcerpa B npopaxe paguotexHuye-
cKue XypHanel, kHurn, CD, DVD, anb-
6ombl cxem, Habopel AeTanei aons ca-
MOCTOATENBHOW COOPKK, Kopnyca, pa-
nuonetany, marepuwanst m obopyno-
BaHKe ana navnku.

http://www.dessy.ru

e-mail: post@dessy.ru .

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

0 cOBEeHHOCTE A8HHOIO MHOMKATOpa Co-
CTOMT B TOM, 4TO OH oTODpaxaer ypo-
BEHb PAAVOU3NYYEHWA HA NUHERHON LWKa-
ne w3 natu ceetoanonos. CornacHo pac-
yeTy npubop cnocober oGHapyXueaTb pa-
ouocurhanel qactotoin po 1000 Miy,
HO OH MUCMBITAH Wb B AOMALUHUX YCNo-
BUSX NPW YacToTe He Boiwe 90 MMy, a Tak-
xe 433,92 My, (6penok aBToMOBUNLHOM
curHanuaauum).

Cxema wHOMKaTOpa nokaszaHa Ha
pmc. 1. MpuHATLIA aHTeHHoi WAT curdan
MOCTYNaeT Ha yCWIUTenb Ha TpaHaucTope

| VT1. Opoccens L1 ymeHblUaeT HU3Kouac-

‘MHaunkaTop HaNnps>XeHHOCTU Nons
|| B. TPUYKO, r. KpacHogap

CTBWTENbLHOCTE NPUBopa MOXHO perynu-
pPOBaTh, M3MEHAA €€ ANVHY.

Bce petanu uHOvKaTopa pasmelleHb!
Ha neyvaTHon nnare u3 GonNbrMpoBaHHoOro
C [BYX CTOPOH CTEKNOTeKCTONuTa, noka-
3@aHHOM Ha puc. 2. Ha oGpartHoil ctopoHe
nnarbl Gonbra CoxpaHeHa v CNyXuT akpa-
HoM. K Hell npunasHbl “3asemnsembie”
BbIBOOL pevaneii. HeGonbwwe yvactku
GOonNbrv yaaneHs Nk BOKPYr MOHT2MXK-
HbIX OTBEPCTUIA 1119 OCTANBHLIX BLIBOLOB.

Tpanauctop KT3101A-2 moxHO 3ame-
HUTL Ha KT3124A-2 unwn KT372A. Ecnv or-
PaHUUUTBCH KOHTPONEM W3NyHeHuid Hac-
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TOTHbIE, B TOM 4MCNE CEeTeBble HaBOLKM.
KonpeHcarope! C1 v C3 pononHuTenbHO
ocnabnsior ux. Ouogp VD1 1 VD2 zaumuia-
10T BXOA, YCUNWTENA OT MOLLHBIX CUrHAN0B.

YouneHHsll curHan {epes KoHgeHca-
Top C5 nocTynaeT Ha AeTeKTop Ha repma-
Huesblx amonax VD4, VD5. Ha koHpeHca-
Tope C7 Boioensercs NOCTOAHHOE Hanpsi-
XeHVe, 3HayeHUe KOTOporo nponopumuo-
HanbLHO HanpsXeHHocTU nons. Peaucto-
pom R3 MOXHO perynupoBartb 4YyBCTBW-
TENLHOCTL MHAWKATOPA.

Y3en uHoukaumMm BeINONHEH Ha MUKDO-
cxeme BAB6137, npepHaszHaveHHoW Ans
yrpaenexsns nuHenkoil ceetoaovonos. B
3aBUCUMOCTU OT YPOBHA NPUHATOrO CUr-

Hana W3IMeHseTCA 4HYWCNO BKNDYEeHHBbIX
ceetoamonoe HL1—HLS.
Mpubop nuTaeTcs HanpsxeHUem

3 B or Garapen u3 OByx ranbBaHUYECKnx
anemMeHToB Tunopaamepa AAA. Nlnon VD3
3aLWLLIBET ero OT HEMPaBUNBLHOW NonsAp-
HOCTW MUTRIOLLEro HanpsXeHus. AHTeHHa
WA1 — cknagHas tTeneckonuyeckas. Hys-

ToTOI He Bonee 200 MINy, MoxHO Npume-
HWUTH MEHEeE BLICOKOYACTOTHLIE TpaH3uc-
TOpbl, Hanpumep, KT368A, KT399A. flno-
ast FAS07A moryT GbiTb 3amMeHeHsl apyr-
MW BBICOKOYACTOTHBIMW TepMaHUEBLIMU.
KongeHcaropwl C1, C3, C5 v peauctopbl
R1, R2 — Tunopasamepa 1206 ans ro-
BEPXHOCTHOrO MoOHTaxa. lNepemeHHbin
peauctop R3 — CN4-1a. poccens L1 —
AM-0,1 uHayktreHocTbio 10...40 mMkMH.

Mpu HanaxweaHwuy vHOuKaTopa nog-
Bopkoin pesvcrtopa R1 ycraHaenuBawT
HanpsXXeHue MexXay KONNeKTopoMm W
aMuTTEpOM TpaHauctopa VT1 paBHbiM
1,4...1,6 B. Echu vHawvkatop vcnoneay-
eTCa N8 NPOBEepPKW W HACTPOWKWM nepe-
OaTyvKa, erc pacrnonaratlT Henaneko ot
nepepawolwen avredHu. Paccroavue
MeXay HUMW W ANUHY LUTHIPA-aHTEHHB!
vHOVKaropa noabupaloT TakumMK, Npuy Ko-
TOPbIX CBETOAMOOLI HAUNY4YLIKMM 06pasom
pearvpyloT Ha M3MeHeHve K3ny4aemon
MOLLHOCTU.

Penarrop — A. fonrwd, rpacbuka — A, Lonrwi




LUundpoBon TepmomeTp
c yHKUMEN ynpaBNeHUs

TEepMOCTaToOM

WU. CAMOXMWH, r. KpacHoropck MockoBckowi o61.

CHOBHbIE 3NEMEHTH! MNpeanaraemoro

TEPMOMETPa — pacnpOCTPaHeHHbIA
MK PIC16F84A 1 UMppOBOI AaTUVK Tem-
neparyps DS18520, paGoraowmii B ee
wHTepBane ot —-55 po +125 °C, npuuem
e unTepeane ot —10 no +85 °C abconot-
Has MOrpellHOCTE MBMEPEHVS HE MpeBbl-
waeT 0,5 °C. 3Ha4eHus Temneparypb!
W OONONHUTENBHAR HGOPMaLWs oTobpa-
xaotca Ha Tabno umdpo-BykeeHHoro
XKW DV-162330 (nee ctpoku no 16 cum-

Bonoe). Kpome Tekylleil temnepaTtyphl,
TEPMOMETP NOKa3LIBAET MaKCUManbHYH
M MUHUMANbHYIO 32 ONpefeneHHulid npo-
MEXYTOK BpEeMeHu, a B 3aBUCUMOCTU OT
TOrO, BbILLE WK HUXE Tekylllas Temnepa-
Typa 3a0aHHOro NOpOroBOrC 3HaYyeHws,
yCTaHaBNUBAET COOTBETCTBYIOWMWIA NOru-
YecKWid YPOBEHb HAMPSXEHWA Ha BbIxOOe
yrpaBneHus TepMOoCTaToM.

Cxema tepmomeTpa waobpaxeHa Ha
pucynke. MK DD1 paGortaet no nporpam-
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Me, KOObl KOTOpOW NpyBeaeHsl B Tabnm-
ue. Kogpl, 3apaioume HyxHylo KOHuUry-
pauuio MK (retepatop — XT, WDT — Bbl-
KNIOHEH), B HEN TAKKe UMEIDTCH.

Mpw BKKO4EHWM TepMmomeTpa Ha Tabno
nHgukatopa HG1 BoiBOOMTCH 3acTtaBka
C HOMEPOM BepcuW nporpammbl. ECnu no
Kakol-nubo NpuyvHE OaTYKK Temnepary-
pbl BK1 He noakniodeH K npubopy unu He-
ucnpaseH, Ha Tabno Gyaer BuiBeAeHo Co-
obuweHune o6 arom. Mpu vcnpasHom Oar-
YUKE NPOrpamMma BOWOET B OCHOBHOW LMK
namepeHus 1 oTobpaxetn Ha Tabno axa-
YeHWUIl Temneparypbl.

B BepxHiow cTpoky Tabno Gyaer esise-
OeHO TeKyllee 3Ha4yeHue Temneparypbl
(c avckpetHocTeio 0,5 °C), @ B HIKHIO —
MUHUMANEHOE 1 MaKCHYManbHOe 3HaqyeHus,
3adUKCUPOBAHHBIE C MOMEHTA BKIIIDYEHWS
(c auckpetHocTeio 1 °C). UamepeHune Tem-
neparypsl 1 0GHOBNEHWE EE 3HAYEHWIA Ha
Tatno npoucxoanaT kaxaee 1,5 c.

Mpw HaxaTtum Ha kHonky SB1 Ha tabno
6ypetT BHIBEAEHO NMPEnNoXeHWe Havatb
HOBBIA UMKN UKCAUMM MaKCUMaNbHOM
M MuHUManeHol Temnepartyp. Ecnm te-
nepb Haxartkb Ha KoMKy SB2, noseuTcs co-
ofLueHre 0 Ha4Yane HOBOro LMKNa, a 3atem
nporpamma YCTaHOBUT MaKCUMansHoe
Y MUHUMANLHOE 3HaqYeHWs Temrneparypbl
paBHLIMK TEKYLLEMY M BO3BPaTUTCH B OC-
HOBHOI LMK,

Ecnu, He Haxumas Ha kHonky SB2, Ha-
*atb SB1 noBTOpHO, Nporpamma nepemn-
AET B pEXWM HAcTPONKW TepmocTara.
B HwxHeln ctpoke tabno Gynert BeiBEEHO
MOPOroBOE 3HaYeHWe TemMneparypbl, ycra-
HOBNEHHOE B AaHHLI MOMEHT. Ero MoxHo
yBENUYUTL, Haxumas Ha KHonky SB2,
WNKU yMeHbLLUTE, Haxkumas Ha SB3. MNocne
elie 0aHOro HaxaTus Ha kHonky SB1 npo-
rpamma BO3BPATUTCH B OCHOBHOM LMK,

MNpu Tekywei TemMneparype HUxe no-
poroeoii Ha Beixone RA4 MK 6yper ycra-
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NPUKJIALHAS DNIEKTPOHUKA A

Ten. 208-28-38

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

PAZINO N2 7, 2007

HOBNEH BBLICOKMIA NOrMHeCcKWr ypOBEHSb,
a B BepxHeM rnpaeom yrny tabno uHpmka-
Topa noseutca Oykea T. Ecnu temnepary-
pa BbllLe NoOporoBOi, YPOBEHE Ha BbIXOOE
cTaHeT Huakum, a BykBa Ha Tabno ucyes-
HeT. K Bbixogy RA4 (OH BeINONHEH NO Cxe-
ME C OTKPbITBIM CTOKOM) NMOAKNIOHAKT
BXOL ynNpaeneHus WCrNONHUTENbHbIM YCT-
pPOICTBOM TepMOCTata — Harpesarenem
WMNK XONOAUNBHLIM 8rpPeraTom.

Mpy BKNIOYEHUW TEPMOMETPA NMOpPOro-
Bas TeMnepaTypa yCcTaHaeBnMBaeTCcs pas-
Hoi 0 °C. Hacto tpebyercs, 4tobbl a0
3HadveHue Obno gpyrum. B gaHHom cnyyae
[19 3TOr0 A0CTaTO4HO MPU NporpamMmMupo-
BaHuy MK 3aHecTn B HyneBylo sHeiky ero
EEPROM axavenwue, Ha 100 eguHuy 6onb-
we TpebyemMoi NoporoBoi TeMMNEpPaTypb!
B rpapycax Llenscua. Hanpumep, 4100
cpa3y nocie BKIYEeHWA NOAAepXuBaTb
temnepatypy +4 °C, cnegyer 3anucarb
B 3Ty a4eiky pecstmyHoe Yucno 104 (we-
cTHaauatupuyHoe 68H).

B TepMomeTpe MOXHO WCNONL3OBATH
"napasnTHoe” NUTaHue NaT4MKa Temnepa-
Typet DS18520, coenuHvB ero ¢ ocTanb-
HOI1 HacTbio npubopa Bcero AByMs NPOBO-
[amu — CUrHanbHeIM (BeIBOZ 2) 1 oBwmm
(extBopn 1). BoiBop 3 pativka B aTom cny-
yae gonkeH GbiTb COBOMHEH C €ro BLIBO-
nom 1. Bmecto pamuvka DS18S20 moxHo
ucnons3oeate DS1820, a BOT patqmk
DS18B20 6e3 cylecTBeHHOW nepenenku
NporpamMmbl HEMpPUro4eH.

WHovkatop DV-162330 moxHo 3ame-
HUTL NIOBLIM  APYrMM, UMEIOLWMM Ty Xe
KOHbUrypaumio Tabno U BCTPOEHHbLIA KOH-
Tponnep, coemectumblii ¢ HD44780. He-
ofx0AMMO YYWUTBIBaTL, YTO Npu obBLem
GYHKUMOHANLHOM HA3HaYeHWW BHIBOLOB
WX PACMONOXEHVE Y PA3HbIX MHOWMKATOPOB
MOXET He COBMafaTth. Tak Kak Bce coob-
LEeHWA B OaHHOM Cny4ae BLIBOOATCH Ha
tabno Ha aHrnuilckom s3wike, B obrza-
TENLHOM MPUMEHEHUKM pyCUbUUMPOBaH-
HbIX BEPCUA MHAWMKATOPOB HeT Heobxoau-
mocTu. Mopbupas peavcrop R4, nobvea-
I0TCH MaKCUMAaIbHOW KOHTPACTHOCTH W30~
HpaxeHus.

Ot pegaxymi. VicxonHelil TeKCT M Koab!
nAporpamMmel MUKDOKOHTDOMNEPE MOXHO Hait- |
TM ha Hawewm FTP-cepsepe no anpecy
<ftp://ftp.radio.ru/pub/2007 /07 /vB.zip>. |

Peaartop — A, fJonrwi, rpagwixa — A. Qonrwi

MOAYIbHASR PEKJIAMA
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Bechk cnekTp pagmonioGMTensckux
HaGopos!

Karanor dopmar A4, 104 crp. —

50 pyb. 6e3 yueta nouToBbIX PACXOAOB.

Mo 3asBKam LUKONBHBIX, AETCKUX Y-

pexaeHuia n bubnuorek —BECMNATHO.

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

* k &

HaGopel SMD-peauctopoe 0805,
169 HommHanos no 25 wr. = 440 py6.

BriBogHbie peavcropsi = 400 py6.

JHocTraexa nouTon

www.ekits.ru

AucTtaHUMOHHOEe

ynpaBneHue

perynatopom sapkoctu PTC-2
B. BYPOEHKO, r. 3anopoxse, YkpanHa

BETUNEHUKOM, OCHALLEHHbIM peryns-
C- Topom spkocTk PTC-2, ynpasnsioT,
HaXWMas PYKOW Ha CEHCOPHYIO NNOLLaaKy
perynatopa. KopoTkumy Haxatusimu cee-
TUNBHWK BKAIOYAKOT W BbikmoHaoT. Mpu
ONUTENbHOM  HaxaTuM OCBeLLleHHOCTb
C OnpeneneHHon CKOPOCTLIO NNaBHO yBe-
NUHUMBRETCH [0 MAKCUMAaNbLHON, 3aTEM Na-
[Aaer o HyneBoil M NMPOLECC NMOBTOPSAET-
cq. 41066 NONY4YUTE BOSMOXHOCTL YNpPas-
NATH OCBELLEeHWEM AMCTaHUMOHHO, A 00-
MONHUN PerynsaTop 3MeKTPOHHbIM Y3MoM,
MNOAKNIOYaEMbIM MapannensHo KOHTaKTam
CeHcopa WU UMUTUPYIOLLMM KX 3aMblkaHue
MpY OCBELUEeHUN YCTAHOBNEHHOIO B BTOM
yane dotonpueminka WK mnanyuenuem
noboro nynsta [1Y o1 GuITOBOM TEXHUKMN.

Mpu Hanu4um MK curHanoe Mmnynscol
HW3KOro NOrM4EecKoro YpPOBHR C BbIXxoaa
anemeHta DD1.1 4epesa auog VD1 v peaun-
cTop R4 paspsnsT konpgeHcarop C2. B pe-
3ynsTare Ha Beixone anemedTa DD1.2 By-
AET YCTAaHOBMEH BLICOKMIA YPOBEHb M KOH-
neHcarop C3 HayHeT MeoneHHo 3aps-
*arbCH 4epe3 peavctop R5. HomuHanb
peavctopa R3 v kovpeHcatopa C2 Bbi-
6paHbl Takumu, 4ToObl BO Bpems nays
mexay naykamu MK umnynscos, nanyyae-
MbixX nynsTom [Y, ypOBeHb Ha BbIXOOE ane-
menta DD1.2 ocrasancs BbiCOkMM. Pe3n-
cTop R4 npegoTepallaer paspanky KOH-
nexcaropa C2 0AMHO4HBIMK NOMEXOBBIMUN
UMNYNBCaMK, MHOTAA NOABNAOLMMKUCH Ha
BbixoAe GoToNpUEMHUKA.
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Y3en AuCTaHUMOHHOrO YynpaeneHus
6e3 Tpyaa NnoMeLLlaeTcs B Kopnyce pery-
NATORa, ero NOAKMOYEeHUE He TpebyeT Hu-
KaKoro BMellartenbCTBa B yXe CYLLecTBy-
10LLYI0 anekTponpoeoaky. BoamoxHocTs
HEeNnoOCPeaCTBEHHOrO YNpaBneHus perynsa-
Topom PTC-2 1 aonyCcTymbii A8 HEro uH-
TepBas MOLLHOCTU Ynpaensembix namn
(60...350 Br) B pesynsrare aopaboTku He
uamensiioTes. Tok, noTpednsemelil ot cetn
B COCTOSHUK "BhiKnioyeHo", He npeBbIlLa-
et 14 mA.

Cxema yana nuCTaHUMOHHOrO ynpas-
neHus uaobpaxeHa Ha puc. 1. 3peck xe
NoKasaHo ero NoAKYEHVE K PErynsTopy
PTC-2, npuyemM no3uumoHHbie o6oaHaqe-
HUR BNEeMEeHTOB nocnedHerc COOTBETCT-
BYIOT 3aBOACKOI cxeme. B camom perynsi-
Tope koHpeHcaTop C4 (eoWHCTBEHHLIN
oKCcuaHblil) emkoctelo 30 mk® 3ameHeH
Apyrum, emrkocteio 470 mk® Ha Hanpsxe-
Hue He meHee 16 B.

Mocrynawwee va perynaTopa B y3en
OVCTaHUMOHHOTO YrNpPaBNeHWs Hanpsxe-
Hue nuTaHva 15 B ¢ noMoLbio peanctopa
R1 norawe+o no 4.5 £ 0,5 B, Heobxoom-
MbiX AN nutanus dotonpuemHuka B1.
Ero BbixogHO curHan tpaHawctop VT1
yCUNMBaET A0 YPOBHHA, A0CTATOYHOro ANs
pabotsl Mukpocxemsl DD1. Ecnu UK cur-
HANOB HET, 3TOT TPaH3UCTOP OTKPLIT, Ha-
NpsXeHVve Ha KONNEKTOpe TpaH3awucTopa
W Ha Bxofax anementa DD1.1 nmeeTt HU3-
KM NOrvHeckuil ypoBeHb, @ Ha Bbixone
3TOro 3NemMeHTa — BLICOKWIA.

Puc. 2

Korpa HanpsxeHwe Ha koHaeHcarope
C3 pocturHet nopora nepekniYeHus
Tpurrepa LWmura — anementa DD1.4, oH
v anemeHT DD1.3 M3MeHAT CROE COCTOS-
Hue, Mpo3ByyNT LLEeNYOK Mbe30anekTpu-
4Heckoro 3sykomanyyarens HA1, U TpaHan-
crop VT2 oTtkpoetcs. 3T0 3KBUBANEHTHO
HEDKaTUIO Ha KHOMKy S1 (ceHcop perynsi-
Topa). Oceewernve OyOer BKNIOYEHO, ero
APKOCTb HAYHET NNaBHO HApacTaTh.

C npekpaileHmem nocne oTnyckaHus
kHonku nynsta Y npuvema UK curHanos
koHgeHcaTop C3 GLicTpo pazpaaunTcs He-
pes guon VD2, TpaHaucTtop VT2 aakpoert-
cs. fpkocTs ocBewerus Bynet 3aduken-
poBaHa Ha OOCTUIHYTOM 3HadeHuu. Ecnm
Ha KHOMKY nynbta [1Y Haxats elle pas u,
[OXAABLIWCE LUEnYka 3ByKOM3nyyaTens,
HEME/[IEHHO ee OTMYCTWUTb, KpaTkoBpe-
MEHHOE OTKpbIBaHwe TpaH3uctopa VT2
NPUMBEAET K BLIKMOYEHWIO CBETUNBHUKA.



CAMWUCTOPY, YnpasnslolemMy OCBEeTWU-
TensHbiMu namnamu. MNpy MUHUManNL-
HOM APKOCTY CUMUCTOR BONbLUYIO YacTb
Nepyoaa 3aKkpLiT, aMnIUTyaa Hanpsxe-
HUA Ha Hem BNK3Ka K ee 3HaYeHWIO B ce-
| TV 1 TOK Yepes "racsLmii” koHgeHcaTop
BbINPAMUTENSA BNOMHE AocTaroyeH ang
nuTaHWa perynAatopa W AononHUTeNb-
HOI Harpyaku — yana AucTaHUWMOHHOrO
yrpaBneHus.

Korpa ApkoCTh OCBELLEHWS yCTa-
HOBNEHa MakCWMManbHOW, CUMWCTOP
no4TU BCE BPEMSA OTKPHIT, aMnauTyaa
HanpsXeHns Ha Hem W1 Toka Yepes “ra-
CALMIA" KOHOEHCATOP 3HAYWTENbHO
MEHBLUE M YXe HegocTarouHa Ans npa-
sunbHoM pabotel ycTpolicTea. Ho
WMEHHO B 3TOI CUTYaLun TOK OCBETW-
TENbHBLIX NAaMN MaKCUManeH. 310 HaBe-
10 Ha MbICNb NPEBPATUTL APOCCENb No-
1 Mexonogaensowero GunbTpa, BKMNO-
| yenHblin B perynsitope PTC-2 nocnego-
BarenbHO B Lienb OCBETUTENbHBIX Namrl,
B TpaHcdopmaTop, HAMOTAB Ha Hem
BTOPUYHYID O6MOTKY, 1 MCMNONb30BATb
rnony4YeHHoe HanpsaXxeHue ans "noanmT-
KW" ycTpoiCTBEa.

Ins ycrpaneHus 060Ux HeQOCTaTKOB
[OCTATOYHO BHECTW B y3en auctaHuu-

= K BuB. 14 DD1

—= I konnexktopy VT2
L1 VD7
vD3-vDe | KAS21A
KO521A RE2M
o L
: I —Pt J_ vna'ﬁé‘m - ——-{K BB, 6 DD1
c4 OTKIHOYKE ero
0,1 Mk i< oT BHB. 5)
/| R7 1 cs VD9
/]470x T0.1 MK KC215K
. + » K BoiB. 7 DD1

Puc. 4

MocTosHHas Bpemedn Lenw RS5C3 ebi-
6paHa Takoi, yto TpaHaucTop VT2 oTkpst-
BAETCA TONBKO MOCNE TPEXCEeKYHAHOro
HenpepeiBHOro BoaaencTena MK vmnynb-
coB nyneta 1Y Ha ¢poTonpuemtvk B1. 31o
no3sonseT ynpaenate GuroBbiM Npubo-
POM C MNOMOLLBIO TOMO e CaMoro nynera,
HEe OKa3blBas BNWAHWS Ha perynsTop oc-
BELIEHHOCTW, [aXe Eecnu perynatop
¥ Npubop pacnonoXeHsl Hepanexko Apyr
oT opyra.

MevartHas nnarta yana AMcTaHUMOHHOTO
ynpasneHus uaobpaxera Ha puc. 2. OHa
Nerko noMellaeTcs B 3azope Mexay oc-
HOBHOI NNatoi v nepeaHell naHenslo pe-
rynatopa PTC-2, kak nokasaHo Ha puc. 3.
JexopameHan KpellLka perynsiropa npo-
apayHa ans MK nyueir, otBepctue ans wx
npoxoaa K potonpuemHuky B1 Boipesaxo
TONLKO B NepeaHei naHenwn perynsropa.

HepocrtarkoMm OnucaHHOro BapwadTa
y3na AUCTaHLMOHHOI O YNPaBNeHUs MOXHO
cuyuTath HEoGXOOUMOCTE XOpOLWOo noTpe-
HMPOBATLCH, NPEXOEe Y4em y[acrcs yBe-
PEeHHO BHIKIIOYATE OCBELLEHWE, OTMYyCKas
KHOMKY Mynbta ¢ MUHUMAaNbHOW 3anepx-
KOW nocne wenyka. [Opyroid HeaocTaTok
NPORBASETCH B TOM, 4YTO MPW YCTaHOBKE
MaKCHUManNbLHOW APKOCTU OCBELLEHWS pery-
NATOP MHOrga nepecrtaeT pearvposarb
WNKM HENPaBUNBHO pearupyeT Ha rnoaaeae-
Mbte ¢ nynesTa Y curHanst.

OBbACHAETCR 3TO TEM, HTO B perynavo-
pe PTC-2 Bxon Buinpsmutens n crabunm-
3aT0pa HANpPsXeHWs MNUTaHus HW3KOo-
BONBTHBIX LEMNE NoAKNIoHEH NapannensHo

OHHOMO YNPaeneHus UaMeHeHWs: COrnacHo
cxeme, nokasaHHon Ha pmc. 4. Hymepa-
LIS SNEMEHTOB Ha Hell NPOAONXKAeT Hava-
Tyio Ha puc. 1. MNeyatHas nnara cneuyanb-
HO OJ1R 3TOro BapuaHTa He paspabarwiBa-
nacb, popabBoraHa uaobpaxeHHas Ha
puc. 2. JlononHuTenbHblE 3NEMEHTH —
HaBecHble.

MNepemeHHoe HanpsXeHne C HamoTaH-
Hoi Ha ppoccene L1 perynstopa PTC-2
nononuutensHon o6moTku Il nocTynaet Ha
MOCTOBOI BeINpAMUTENL U3 Auonos VD3—
VDB. BeinpsMneHHoe HanpsxeHwe Yepes
nvopn VD7 nogaHo B uenb nutasus npubo-
pa. B perynatope PTC-2 cnepyet aame-
HUTL ctabunutpon KC215X (V2 no ero
cxeme) 06biuHbIM anonom KO 1026, Brio-
YeHHbIM B TOW xe nonapHocTu. OceoBo-
OMBLUKMKACA CTabWNUTPOH WMCNONB3YIOT
B kadsectee VDI (puc. 4). MNpu BKIOHEH-
HOM Ha MONHYK SPKOCTbL OCBELLEHUU Ha-
npsxeHne Ha kongexcarope C4 OonxHo
BbiTb He meHee 8 B.

B panHoM BapuaHTe oTnana Heobxoou-
MOCTb B 3BYKOBOM CUrHane, nocne Korto-
poro kHonky nynsta flY cnegoyer oTnyc-
TWTh. MoaTomy 3Bykouanydarens HA1 uc-
KNoveH, a anemedt DA1.3 ucnonb3oBad
ANs NoCTpoeHus yana, obecnevvearolero
HaOeXHoe BLIKNYEHWE OCBELLEHWS CUr-
Hanom ¢ nyneta AY.

Mpu oTKpbiBaHuu TpaHaucTopa VT2
uens C6R9 ¢dopmupyetr Ha Bbixoge ane-
menTa DD1.3 MMnynsC BLICOKOro NOrv4ec-
KOro ypoBHs. Ecnv B aToT MOMEHT ocBeLLe-
HYE BKIIIOYEHD, YPOBEHL Ha BuiBoae 1 aTo-

ro anemeHTa TOxe BbICOKWA. MNoatomy Ha
ero Boixoae GopMUPYETCH MMMYNLC HU3-
KOr0 YPOBHS, KOTOPHIA, NOCTyNas Ha oaMH
13 exonoB anementa DD1.1, BpemeHHO
6NOKMpPYET NMpWeM CUrHanoe GoTonpyUem-
Huka B1. Tpanawctop VT2 3akpbiBaercs,
YTO NPUBOOMT K BLIKNIOHEHWIO OCBELLEHWS,

Ecnu ceBeTunbHMK OGbin BbIKNIOYEH,
T0 chopmupoBaHHuin uenslo CERY npu
OTKpbIBAHUKM TpaHaucTopa VT2 uMnynsc
3aKOHYMTCH padblue, 4eM HanpsxXeHue
Ha BbiBOAE 1 anemerTta DD1.3 nocturHer
YPOBHA NOrMYECKON eanHuLbl, U HE CMO-
Xer noBnuste Ha paborty ycrtpoiicTea.
370 NO3BONWUT BKNIOYUTE OCBELLEHWE U,
NPOAONXas YAEPXWBATE HAXATON KHOMKY
nyneta [1Y, yctaHoBUTE Heobxogumyio
APKOCTb.

®dotonpuemumk SFH506-36 moxHo 3a-
MeHuTb ero aHanoramu TK69, TSOP1136,
TFM5360 v gpyrumu. MMNOPTHLIA aHanor
mukpocxemst K561T/11 — HEF4093BP.
Ecnu penate mopaboTtku cornacHo puc. 4
HE MpegnonaraeTcs, TO BMECTO MUKpO-
cxembl K561TJ12 MOXHO npUMeHUTb
K561J1A7 mnwn KSE61J1ES.

KonpeHcaropst C2—C6 ponxHul ObiTh
KEPAMUYECKUMWU C MUHUMANbHBIM TOKOM
yTeuku. JononHutensHas o6MoTKa apoc-
cens L1 — 30 Butkos npoeoga N3B-2 au-
ametpom 0,2 mm. Ee TwarensHo M3onu-
PYIOT OT MMEIOLLENCA W NPONUTLIBAIOT Na-
KOM. Brniouath perynstop, He CoeavHue
OONONHUTENBHYKD 0BMOTKY apoccens
C BbINpsSMUTENbHBIM MocTom VD3—VD6
¥ HarpyaouHbim peauctopom R7, He pe-
KOMEeHOyeTcs.

Penartop — A. Jonrwi, rpagima — A. Jonrvi,
B. ®ponos, ¢hoTo — asTopa

MOAYIbHAS PEKJTAMA

Ycnosua oM. B "Paguwo”, 2007, Ne 2, c. 11

3akazartbe nnartel  MOXHO no
Ten./daxc: B-383-652-32-33.
E-mail: progrev@mail.ru,

noapotHein Ha www.dital.narod.ru

* * *

COBEPWUTE CBOMMM PYKAMM!

Bonee 200 NONYJIAPHBIX HABO-
POB HA NMIOBYKO TEMATUKY:

panmoHacToTHele MOOynM, UMbpo-
Baf W aHANOroBas 3BYKOTEXHUKA, Und-
pOBblE W aHanoroBbie THOHepH!, ObITo-
Bas 9NEKTPOHWUKA.

A TaKxe: paguocTaHumy, CUCTEMbI
BugeoHabniogeHnss u GesonacHocTH,
namepuTensHbie NpuBopsbl, UHCTPY-
MEHT, KoMnnekTylowme (6onee 5000).

HAns 3akasa karanora — YWUCTHIA
KOHEEPT ¢ 06paTHBIM 20pecomMm.

115201, Mockea, a/a 4 "HOBASHA
TEXHUKA™

www.new-technik.ru

* * &

N3roOTOBUTESb MPELJTATAET:

— TPaHCNAUMOHHLIE YCUNUTENW Ce-
puy PYLL;

— rPOMKOrOBOPUTENM: HACTEHHLIE,
NOTONOYHBIE, PYNOPHLIE.

MoppobBHocT Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru .
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38 YCTPOWCTBO ynpaBneHus
' nporpeBaHuWemM ABurartens

A. HATHEHKOB, r. Kaprar Hosocubupckori obn.

B pernoHax ¢ CypPOBBIM KJIUMaTOM 3MMON OY€Hb 4acTO NpUXoO[qMT=-
cf nporpesarts ABAraTens asTomobuns nepen 3anyckom, 4To conps-
MEHO C onpegeneHHbIMU Heyaob6cTBamMK 1 3aTpatammu Bpemenu. Xo-
poLWo ewe, ecny K rapaxy noagseneHo CeTeBoe HanpsXxeHue U nBM-
raTenb OCHALLEH 3N1eKTPUYeckum nporpesarenem. A Kak ObiTs, ecnu
Bbl Nnpuexanu Ha paboTty, maluMHa BeCck [leHb NPpoCcToRNa Ha Mopo3e,
a BeYepoMm HYXHO BO3Bpawjarscs Aomoi? 06 ogHOM M3 pelueHni
STOW 3a8a4vYM paccKka3biBaeT asTop CTaTby.
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Mpuem cTateir: mail@radio.ru

PAAMO Ne7,2007

Bonpo_cu: consult@radio.ru

pennaraemoe BHUMaHWIO yuTatenei

ANeKTpOHHOE YCTPOWCTBO — ANA
KpaTKOCTW HasblBaeMOe rporpesatenem
[Buratens — rno3soNgeT aBToMaTuyecky
noaaepxmnaars asurarens astomobuns
TenneiM B 3umHee epems. MNMporpesartenb
nepuvoaM4ecku aanyckaet OBWratens Ha
HeKOTOpOe BpemMs 1 ocTaHaenueaet. Onu-
TenbHOCTE paboTe U Nayabl MOXHO pery-

CpaBHUTENBHO ManbiM CoBCTBEHHBIM NO-
Tpebnennem avepruw. B xypwane "Pa-
omo” 6uin onybnukoead nonobHeld Npo-
rpeeatent [1], HO OH OpWEHTUPOBEH Ha
paboTy ¢ AV3enbHbIM ABUrATENEM.

OnucebiBaemblilt HUXE nporpesarenb
MMEeT crnenyllve OCHOBHbIe TEeXHWYe-
CKME XapaxKTepMCTHKM:

IOnUTensHOCTE MMNYNLCa 3a-
nycka ageurarens, ¢
Mpenenb! YCTaHOBKW ASMTENb-
Hoctu pabortel geurarens
B LMKNe, MUH
Mpenens! yCTaHOBKW AMTENb-
HOCTM nayabl B UMKe, MuH . .8—120%*

*15 (uKCHpPOBaHHLIX 3HAYEHWA C LUAromM
T Muh.

** 15 QuKCHpOBaHHLIX 3HaYeHui © LWarom
8 muh.

Mporpeeatent 3a 5 ¢ 40 O4epenHoro 3a-
nycka nofAaet NpepLBUCTLIA 3BYKOBOIA Cur-
Han. Ecnu nepeas noneitka 3anycka okasa-
nack Heyaa4Hol, YCTPORCTBO MpeanpuHu-
maet BTopyto. B Tex cnyyanx, koraa v npu
MOBTOPHOM MOMbLITKE ABUraresl He 3anyc-
TUNCH, OHO GNOKMPYETCH W NOJaeT 3BYKO-
BOI curHan. OnpenenuTe, B KakOM pexume
HaxXOOMTCH NPOorpeBatent, NMo3BONAET WH-
OVKaTop, COCTOALMIA U3 TPEX CBETOAMO-
noB. [l KOHTpona BpemeHn paboTte! OBu-
rarens NpeaycMOTPeH ABypa3paaHblil cee-
TOOMOAHBIA CEMUINEMEHTHBIN MHOMKATOP.
Ecnu purartens He 3anyCcTuics W yCTpon-
cTBO 3ab/N0OKMPOBANOCE, 3anyCK MOXHO Bbi-

nUpoBaTh pasfensHo. AsTonporpesarens  Hanpskenve nutabua, B ... .. 12 NONHWTE BPYYHYIO, HAXKaB Ha KHONKY "Tyck”.
paspaboran ans skcrnyaraumu Ha aeto-  O6wWwmii notpebnsembid TOK, MNporpeeaTtent COCTOUT W3 TPEX OCHOB-
mobune BA3-2106, Ho moxeT 6biTh yeTa- W R O S 130  HbIx GNOKOB — aBTOMATWKM, WHOMKALWK
HOBNEH U HA APYrMe MOOEnu. YacToTa TaKTUPYIOLLEro reHe- v peneitHoro. Cxema Gnoka aBTomMaTvku
YeTpoHcTBo nuTaeTcsi o1 6G0pToBO ce- Futy e I I e 32768  nokasaHa Ha pmc. 1. Hamukpocxeme DD1
T aeTomoBuns. OHo cobBpaHo Ha MUKpO-  YacTota 3BYKOBOrO CWrHana, BLINOMHEH TaKTUPYOLWMIA  reHepartop
cxemax cTpykTypst KMOM w otnunuaetcs [ 1 T e R 1024 ¢ keapueBbim peaoHatopom ZQ1, a Ha
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cyetynkax DD2.1, DD2.2 v DD4.1 — Tair-
Mephbl Nayaebl u paboTel COOTBETCTBEHHO.

Yaen coenagenuws pns tanmepa pabo-
Tel peanviaoeaHx Ha snemexte DD6.2, a ann
Tanmepa nayssl — Ha DD6.1.

Ha snementax DD7.1, DD7.4 cobpax
RS-Tpurrep, BbINONHRIOWWA ponb nepe-
KNoYaTens Tanumepos v Brouarens 3a-
xuraHua aeromoBbuna. Y3en aanycka Bol-
nonHeH Ha cyetyrke DD5 w TpaHaucTope
VTS5, y3en 3ByKOBOW CUrHanusauum — Ha
anemenTax DD3.1, DD3.2 n nee3oun3nyya-
Tene HA1. Ycrpo#creo 6nokvposkn co-
crouT 13 cyetynka DD4.2 » tpaHancTopa
\VT2. Oamumk "peuwratens paboraer” Bei-
nonHeH Ha TpawaucTopax VT1, VT3. 3ne-
meHT DD3.3 BeinonHseT GyHKUWIO nHBEpP-
TOPa MUHYTHBLIX UMNYNECOB An8 6110Ka UH-
oukauwyn. MouHbie TpansucTopo VT4, VTS
ynpasnawT paboToi pene.

Mpwn BKNOYEHWUW YCTPOWUCTBA CHETHUKK
YyCTaHaBNMWBAKOTCA B HYNEBOE COCTORHWE,
a RS-Tpurrep — B COCTOSHWE, NPU KOTO-
pom Ha ebixone anemerta DD7.4 npucyt-
CTBYET Hu3kwin ypoeexb. [Mpennonoxmm,
4YTO HYXHO YCTAHOBWMTL Bpema paboTsbl
neuratens 7 MWH, a Bpems nayasl —

48 muH. [1na 31010 HEoBX0ANMO 3aMKHYTE
koHTakTel 1, 2, 4 Buknoyatena SAZ
(1+2+4) n 16, 32 — SA1 (16+32).

MuHyTHEIE MMNYyNBCBE C BbiIxOpa M
cyeruwka DD1 noctynaiwor Ha Bxon CN
CHeTYMKOB Taitmepos nayssl DD2 u pabo-
Tl DD4.1, HO NOCKONBLKY NPKU BKIIOHEHUW
YCTPOWCTBA CHETHWUKK YCTAHOBUIKCH B HY-
neeoe COCTOSHWE, Ha BbIXOLE 3nemeHTa
DD7.1 npucyTCTBYET BBICOKMA YPOBEHD,
a Ha Boixoge DD7.4 — Hu3kuin. Cuetumk
DD2 HayvHaeT nogcHeT BXOAHbIX MY b~
COB, W KaK TONbKO MOCTYNWUT COPOK BOChb-
MOW MMMYNLC, HA BCEX BXOAaX anemeHTa
DD6.1 ycTaHOBUTCH BLICOKWIA YPOBEHb,
8 Ha BhIXO[le — HU3KWA.

3TOT HM3KKWIA YPOBEHE Nepexmoynt RS-
TpUrTep, v Ha Beixone anemexHra DD7.4 no-
ABUTCAH BLICOKWIA YPOBEHb, KOTOPLIIN OTKPO-
et Tpanauctop VT4, cpaboTtaet pene Bro-
yeHws 3axurasua. Kpome Toro, oTKpoercs
TpanamcTop VT1 1 HW3KWIA YpOBEHL C €ro
KonnekTopa, nocrynue Ha exog R cyetunka
cekyHoHbIx umnynscos DD5S, paspelwwr ero
paboty. B TeyeHwe 5 ¢ Ha Bbixopax 1—5
cyeTymka Gyaer nNpUCYTCTBOBATL BLICOKWIA
ypoeeHb. Yepea guonsl VD1—VDS o+ no-

CTYTIKT HA HVDKHIKIA N0 CXeMe BXO[, anemeHTa
DD3.2 v paspeluvT nogayy 3syKOBOIC Cur-
Hana, ONOBEeLLUAIoLIEr0 O NOTOBHOCTH YCT-
POWCTBA K 3anyCKy OBurarens.

Mpw nocrynneHnu Ha Bxopg, CN cHetymka
DDS wecToro CekyHAHOrO WMMynbCa Ha
ero ebixoge 6 NOABWTCS BBICOKWIA ypOBEHb,
KOTOPLIN OTKpoeT TpaHauctop VT5, cpabo-
Taet pene BkNOYeHua ctaptepa. Craprep
BKHOYWUTCA, HO TakK Kak BbICOKWIA ypOBEHb
Ha Bbixoge 6 cyeryuka DD5 npucytcreyer
nvwie 1 ¢, craptep Byner pabotaTe TONLKO
cekyHay. B GonbwwHcTRE Cnyvaes atoro
AoCTaroyHo, 4ToBkl 3anycTuTe ABUraTens.

Kak tonsko asuratens 6yger 3anyluieH,
TO Ha KOHTaKT 6 passema X1.2 nocrynar 1a-
XOUMIMYNbCLI, KOTOPLIE, NPORas Lenu 3a-
nepxxku R24C10 v orpaHuyeHuns Hanpaxe-
Hus VD13R22R23, oTKpoWT TpaHawcTop
VT3. Bcnep 3a 3Tvm 3aKpoeTes TPaH3UCTop
VT1 v BeiCOKMM ypOBHEM Ha BXOoae R cyeT-
yuk DD5 6ynet obHyneH. [evratens, pabo-
Tas, nporpeeaeTcs.

OnHOBPEMEHHO BLICOKMIA YPOBEHL C Bbi-
xona anementa DD7.4 noctynur Ha Bxop, R
cyetynka DD2, Tem camiim Bnokupoeae pa-
Boty Taimepa nayasl, a HWU3KWA ypOBEHB
¢ Beixona anemexTa DD7.1 paspewuwr pabo-
Ty cueTymrka DD4.1 — OH CHUTaET MUHYTHBIE
MMNYNBCH Taitmepa paboTel asurarens.

B cnyyae, ecnv peurarens He 3anyctun-
CH, TAXOMMNYNLCHI OTCYTCTBYIOT, TPaHawuc-
Top VT3 ocraetcs 3akpeiteim, a VI1 — oT1-
KpbiITeIM 1 cyeTyrk DDS npogonxaer nog-
CHET CEeKYHAHLIX uMnynscoB., HaunHaetcs
TOBTOPHLIK NMPOLECC 3anycka, kak ykasaHo
BbILLE.

Ecnu v nocne BTOPOA NONbITKKW ABUra-
Tenb He 3anycTuncs, To Ha Bxon CN cuetyun-
ka DD4.2 npuoet BTOpOiA MMNynsC OT Yana
3anycka — ¢ Buixoaa 9 cyeryvka DDS — nHa
Buixoge 2 cyeriuka DD4.2 nosenTca BbiCO-
kv ypoeeHb. OH oTKpoeT TpaHaucTop VT2,
KOTOpbii BMecTe ¢ guopom VD12 sawyHm-

pyet 6azosyio uens TpaHauctopa VT4 u tem . :

CambIM OTKIIOYUT 3axuraHne asTomobuns.
OnHOBPEMEHHO 3aKPOETCH TPaH3ucTop
VT1, BCnencrame Yero y3en 3anycka gaura-

Tena Gnokupyetca. Takxe Bnokvpyercs no

exoay R cuerumk DD1, BeipaBatsigalowmia
MWHYTHBIE WMMYALCH. Tenepbs MUHYTHLIE
UMMYNbCLI HE NOCTYNAIOT HW Ha OAMH K3 Tait-
mepos. HYepes avon VD8 npuxoant curHan
paspetLeHus paboTbl 3BYKOBOW CUrHanmuaa-
UM, 3TOT Xe curHan yepes pazvem X1.1

npoxoauT Ha 610K nHaMKaLMK, Tae BKIoYa- f

eT CBeToOMof KPacHOro CBeYeHWs, CurHa-
NM3VPYIOLLMIA 0 BNOKWPOBAHWK YCTPOWMCTRA.

Cxema Gnoka mHavkauwm npencTasneHa
Ha pMc. 2. B MOMEHT BKNIOYEHWUA YCTPOA-
cTBa cyeTunkn—aewwndparopel DD1, DD2
YCTAHABNUBAIOTCA B HYNEBOE COCTOSHWE
uMnynscom ¢ uenu C2R2 v undpoBoin vk-
nvkatop HG1 B oBoux paspsnax BuiCBE4YU-

BAeT Hynu. B mnaaliem pa3pspe C 4acrto- .

Toi 1L HAYMHAET MUrate AeuvmansHas
Toka. Ceetommonsl HL1—HL3 noraweHs.

WHawkatop HG1 oTtobpaxaer npongeHHoe
Bpems B MuHyTax. Kak Toneko Taimep nay-

36l 0TPaboTaeT CBOIO BLIAEPXKY 1 BKIKOHUT-
cs "3enedbiid” ceetonuon HL3 "3axwra-
Hwue", cuetumkn DD1, DD2 BHOBL Nepexnio-

yatcs B Hyneeoe cocTtosHue. O6HyneHve

vHaukaTopa Byner NpoVCXoamnTh NP Kaxk-
nom niepeknioseHnn RS-tpurrepa e Gnoke
aBTomaTmkn. MMnynbCel 06HYNeHua nocTy-
nawT oT pawogHoro anemedta WK
VDSVD10 6Gnoka aBTOMETWKKM 4Yepes3 KOH-
TakT 2 pasbema X3.
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Ha puc. 3 n3obpaxeHa cxema penei-
Horo Bnoka. MNporpeearens NOAKNIOYAOT
K OQHOMMEHHBIM BLIBOAAM 3aMKa 3aXuWra-
Hus, Pacugetka n oboaHaveHne nposoLoB
yka3aHel B COOTBETCTBUM C 3NeKTpuyec-
Ko# cxemoit asTomoBuns BA3-2106 [2].

B Gnoke aBTOMarvkKu BO3MOXHA 3ame-
Ha crabunuaaropa HanpsoxkeHws 7809 Ha

. KP142EHBA, mukpocxem cepuu K561 —

Ha opgHoTunHele cepun KP1561, a Ttakxe
Ha umnopTHble: KS61JIES — nwa CD4001,
K56171A8 — Ha CD4012, K561J1A9 — Ha
CD4023, K561ME8 — Ha CD4017. TpaHau-
ctop VI1 ponked wvmets KO3dDULMEHT

. nepenayw Toka Gaasi He meHee 400. Tpan-

aucTopbl KT8171 mMoOXHO 3ameHuTb Ha
KT815, KT819 c nioboii Gykeon.

Bmecto auopoe KO5226 nopoinyt
KO521A—K/[0521B. lNporpammHbie nepe-
knoyatenu BAM-1-4 (SA1, SA2) eoamox-
HO 3ameHuTb Ha NHDS-4, npegHasHayeH-

| Hble 4715 NOBEPXHOCTHOMO MOHTaxa. Pasb-

. eMbl MCNONb30BAHBL! UMMNOPTHBIE, C dukca-

& uwveir; LWUTHIPEBaA KONOLKE Ha nnary — ce-
. pvn WF, a rHesposas Ha kabens — HU.

Peauctopsl R7—R10 1 R11—R14 ycra-
HOBNEHI Ha nnare "croims”. BepxHue Bbl-
BO/b! KEXA0KM 13 rpynn HaBeCHLIM NPOBOA-
HUKOM COBOUMHSIOT MEXay COBOM 1 C No-
coBbIM NpoeoaoM nuTanms (9 B), ans vero
npenycMoTpeHbl Aga OTBEPCTWS B nnare
W MOHTaxHbIE naolwaaku. He ucknoyeHo
NPYMEHEHWE [BYX PE3MCTOPHbIX COHOPOK
HP1-4-4M 100 k (unu nmnoptHeix 5A104).
OKCUAOHbIE KOHOEHCATOPLl — WMMOPTHLIE,
ananorm otedecTeeHHex K50-35; ocrans-
Hbie — K10-176. KHonka SB1 B Gnoke wh-
AVKALMN — MUHWATIOpHas 13 cepun TS.

Pene K1, K2 — astomobunsHeie, 90.3747,
€ KpenexHsiM graHuem. M3 nMnopTHLIX
pene nopnxopst ETR-AD1-1-D012-3.
Homepa BeIBOOOE yKa3aHHbIX OTEYECTBEH-
HBIX U UMMOPTHBLIX pene coenagator. Cne-
ayer 0bpatuTh BHUMaHWE Ha To, HTO pene
HEKOTOPLIX 3apybexHbIX Npon3soauTenei
conepxar BCTPOEHHbIN Anoa, WYHTUPYIO-
wwmiz 0BMoTKy, noaTomy Heobxoaumo CO-
6n00aTh NONRPHOCTE WX NOAKNOYEHUS.
Kak nokassiBaeT NpakTuka, no psay noka-
aareneil, Takux, B 4aCTHOCTW, Kak repme-

TUYHOCTb M M3HOCOCTOMKOCTb, MMMIOPTHBLIE
perne npeanoyTUTENLHEE 0TEYECTBEHHbIX.

Yepes coenuMHuTensHeIe nposoaa, 0bo-
3HayeHHble Ha cxeme peneiHoro Gnoka
uncnamm 15, 50, 30, 30/1 v 3Hakom obuero
npoBoaa, NPoTeKaeT 3HAYMTENbHBIR TOK,
NO3TOMY WX CeveHwe He fomkHO Buime me-
Hee 1,5 mm®.

Mporpesarent cobpaH Ha ABYX NeqaTHbIX
nnarax ua GoNLrMpoBaHHONo ¢ ofewx cTo-
pOH CTeKnoTekCTONWUTa TOMUMHOR 1,5 Mm.
Yeprexu niar npeactaeneHs Ha puc. 4 S.
MeyaTHbIe NPOBOAHWMKW CTOPOH KabKLON nna-
Thl COBOMHEHbI B COOTBETCTBYIOLLMX TOHKAX
Nponankoi BeIBOAOB feTanelt ¢ obeunx CTo-
poH. Crabunmaatop HanpskeHws DAT wa
nnare Gnoka aBTOMaTWUKW YCTAHOBNEH Ha
TENNOOTBOA C MONE3HOW NNoLAans okono
10 cm”. Ha 370i xe nnare B 0TBEPCTVAS KOH-
TEKTHbIX Nnowaaok, oboaHayveHHbx BykBa-
Mu A w B, HAOo BNasTb NO OTPE3KY XeCTKoro
NpoBoaa, K KOHUAM KOTOPbLIX NpUnavsarot
apykomanydatens HA1. OkcuaHble KOHOEeH-
catopel C9 Ha nnare 6noka asTomatukm n C3
Ha rnare 61oKa MHOMKALMK NPUNasHel Ta-
KM 06pasom, 4106kl MX MOXHO Bbino Ha Bil-
BOAAX NPWUrHyTe BoKoM K Nnare.

Mocne cbopku 0be nnatel CKNaapBaoT
BMECTE CTOPOHaMW [ETAanen Hapyxy
W CKPEnnsioT YeTLIPbMA BUHTaMM, YCTAHO-
BUB HA HUX B MPOMEXYTOK MEXLY Nnartamu
YyeTbipe NNacTMaccoBble BTY/IKW BbICOTOW
5...7 mM. 3Tumn xe BuHTamu obpasoeas-
Lascs "araxepka” NpUKpenneHa K Kpellke
noaxoAsllein nnacTMacCoBOW KOpPoOKu.
B kphiLLike Npope3aHo OKHO 1 NPOCEepneHs!
OTBEPCTWA A1 OPraHoB YNpPaBneHns 1 k-
ovkaumn. Jetanun peneitHoro Broka cMoH-
TMPOBaHLI Ha AHE KOPOBKK.

Ina coepuHerus nporpesaTtens C Cuc-
TEeMOi anekTpooBopyA0BaHMS aBTOMObKNS
yao6HO NPeayCcMOTPET LWECTUKOHTAKTHBINA
pasbeM, KOTOPLIA NO3BONUT NErKO OTKAKD-
YyaTb YCTPOWCTEO, KOraa OHO CTAHOBWTCSH
HEHYXHbBIM.

Mocne cGopkn 1 NpPOBEPKK HA OTCYTCT-
BME 3aMBIKAHWI HEOBX0OWUMO MCTIBITATD YCT-
POICTBO eLle 10 YCTaHOBKK B aBToMOBUNb.
Jns 3TOro YCTaHABNMBAIOT COeAMHUTENb-
Hble MexXnnaTHele kabenu, nepexkmoyarens-
My SA1, SAZ BLIBMPAIOT Manble BLINEPXKN
BpemeHn — 2 MuH Ans paboTsl v 8 muH Ang
nayssl — W NOAAIOT HANPSXKEHWe NUTaHWA.
Ha Tabno umdpoBoro MHAWKATOpa NOABNA-
10TCA HYNW, @ ToYKa B mnagwem paspaie
[O/MKHA MUIaTh KaXOY10 CEeKyH[y, BCce CBe-
TOAMoAb! roraieHsl. OTCHeT Kak 0N MUHY-
Thi OTOBPaXaeTCs YBEeNMIeHUeM NokasaHuin
Ha Tabno. Yepes 7 MuH nay3sl UHOMKATOP
nokaxetr 07, a B KOHLUE BOCHMOW MWHYTLI
oToBpassTCca [Ba Hyna — NpomsoinaeT 06Hy-
NeHWE U HAYHETCH OTCYET BPEMEHN PaboThl.

Mo OKOHYaHWW Nay3bl B TeYeHne 5 ¢ npo-
3BYYUT NPEPLIBUCTLIA CUTHAN, 3aTeM BKIIO-
yuTCs "3eneHulin” ceetoavon "3axuraHue”
u cpaboraet pene K1. Janee Ha 1 C BKIO-
ywuTes XenTui ceetoguos "CrapTtep” ncpa-
Boraet pene K2. Nocne aToro Heobxoaumo
Ha KoHTaKT 6 paswema X1.2 nogarte Hanps-
weHue 12 B 1 He oTKII0YaTh ero Ao Tex nop,
rnoka CBEeTWT "3eneHslin” CBeToavof.

Mo ncTedern 2 MuH (BpemeHu paboTbi
pBuUratens) WHOWKaTop BHOBL 0BHYnMTCH,
noracHeT "3eneHwiil” ceetoguog, pene K1
OTNYCTUT AKOpb. Teneps HanpsxeHwe
¢ koHTakTa 6 paawema X1.2 MOXHO CHSITh.

PaBoTy ycTpoicTea 6NOKMPOBKK, 3alp-
LIaIoLLEero NporpesaTers 0T HeKOHTPOMPY-
eMOoro HenpepbIBHOro nepesanycka aBura-
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Puc. 5

Tens, NPOBEPSIOT Tak xe, KaK v Npu Nepeom
3anycke, C TOWM TONLKO PasHWLEW, YyTo Ha
Bxof] "TaxouMnynkChl" HanpsaxeHs He no-
nawt. MNpw atom NocnenyoT 3anyck aspura-
Tenqa, Nepece BKNIOHYEHWE XEeNTOro CBEeTO-
nvoaa, satem BTOPOE, Nocne HYero yeTpoi-
CcTB0 GNOKMPYETCH — BKIOYUTCA KPACHbLIR
CBETOAMOA, NOraCHET 3ENeHbIi, BKIIOYUTCH
3BYKOBAA CUrHANM3aLms 1 nepectaHeT Mu-
raThb TOYKa Ha Tabno.

3arem Hago Haxartb Ha KHonky "Tlyck”,
w 4Yepes 5 ¢ Npouecc 3anycka NnoeTopuTes,
nockoneky B pexwme "Bnokuposka” RS-
TPUITEP BCE eLe HaxoouTCs B eWHUYHOM
COCTOSHWM W Ha Boixone anemedta DD7.4
B Broke aBTOMaTWKM NPUCYTCTBYET BbICO-
KWiA YPOBEHb, KOTOPbIA BK/HOYWT 3a8XXMIraHwne.

MNocne aTon npoeepku aBTonporpesa-
TS MOXHO MOHTUPOBaTE HAa aBTOMOGWb,
npeneapuTensHO YCTaHOBME HyxHbie 3Ha-
YeHuA BLIAEPXKKK 0B60MX TaMMepoB..

HYucno paszbemoB, WCMONB30OBaHHLIX B
ycTpoucTee (12 KOMNNEKTOB), MOXHO
YMEHBLLUWTL BABOE, ECAKM HA MEXNNaTHbIe
kabenu yCTaHOBWTL THE3OO0BYI0 KONOMKY
TONBKO HA OHOM KOHLE, a APYroi — npu-

e
= R22 470
P VT17
Doz KT361E HG1
K176 UE4 DAS6-11RWA
Puc. 6

naaTe K KOHTakTam rnnar. Bmecto nsyx nap
pasbemoB X4 u X6 BnosiHe noCTaTo4Ho 0f-
How. TpebyeTcs TONbKO B peneiiHom Gnoke
BoiBOOL 85 oBowx pene coeavHUTL He
C KOHTaKkTamu 2 3Tnx pa3semMoB, a C KOHTaK-
Tom 1 pasvema X2, ewigog 86 pene K2 nop-
KMOYUTL K KOHTaKTY 2 paseema X4. Mocne
COOTBETCTBYIOLLMX NEepexnioyeHuid B Broke
aBTOMAaTVKKM pasbem X6 CTaHeT HEHYXHbIM.

MNporpeearents MOXHO YNPOCTUTE, ECNK
OTKA3aTLCH OT Yana uHOMKaLWMn 1 OT 3BY-
KOBOr0 ONOBELLEHNS.

Mockoneky MakcumanbHOE Bpema Bbl-
nepxkn Tahmepa naysst pasHo 120 muH,
a B YCTPOWCTBE NPUMEHEH ABYXPa3psoHbIi
undpoBOM MHOMKATOP, TO N0 NPOLIECTBUK
99 MuH MHOMKATOp 0BHYNUTCA W B fANbHEN-
wem Bynet npogomxate oTobpaxate ean-
HULLBI W JECATKA MUHYT, 8 COTHIO yxe Heob-
XOAUMO NofpasymMesaTs. BoamoxHO, KoHe-

HO, NPUMEHEHWE TPEXPA3PAAHOIO MHOMKA-
TOpPa, HO 3TO YOPOXMT NPpUBOoP 1 yaenuunT
ero norpebnsemsiin Tok v rabapwvrsl. Hago
CKa3aTh, YTO 3@ HETHIPDEXTOOMHHYIO 3KCrya-
TaLMI0 NPorpeearens HeoBXoaMMOCTH yCTa-
HaenueaTh Bpems Gonee 96 MuH He Beino.

B vakom cny4ae paumoHansHee wc-
nonb3oBaTh AELUWMAanbHYKD TOYKY B CTap-
weM paspsage MHOWKaTopa, [ne Yero He-
oBx0aMM0 YCTAHOBUTL AONONHUTENbHBLIA
TPaH3aucTop u pesncrop B Bnok vHawKa-
LMK TaK, KaK nokasaHo Ha pmc. 6.

B Tex cny4anx, korga ana 3anycka nsm-
ratens uMnyneCa MpoaoIXUTENBHOCTEID
1 ¢ He xBaTaeT, TO €8 MOXHO YBENNYWUTb [0
2 ¢, NONONHWB y3en aBTo3anyCka ABYMS
NONONHUTENLHLIMK AMOAaMM, CM. prC. 7.

Ecnw npw 3anycke asurarens nporpesa-
Tenem "xentuinT ceetoguog ("Craprep”)
BKNIOYAETCA W CNULLKOM BbICTPO racHer,
TO 3TO 03HA4aeT, 4TO He XBATUT BpPEMEHW
[N\ 3anycka asurartens. MNpuavHa — cruw-
KOM mMana NoOCTORHHEA BpPEeMEHW Luenu
R24C10 yana aetozanycka. Cnenyer nubo
nopoGpate peauctop R24 Gonbliero co-
npotuenerns, nubo konpeHcatop C10
BoneLUei emkoCTH.

HeobxoanmMo NOMHUTL, HTO MUKpPOCXe-
mbl CTPYKTYPBl KMOTT 04eHb YyBCTBUTENb-
Hbl K HABOJKAM MO LENaM NnuTaHus, nosto-
My HeoBXoauMo YCTaHOBUTL BNOKMPOBOY-
Hble KOoHgeHcaTopsl emkocTeio 0,01—
0,068 mkd 13 pacuyera 0fIMH KOHAEHCATOP
Ha ofHY-ABE MUKPOCXEeMbl. Ha cxemax atu
KOH[EHCaTopk He nokazadsl, MNMpunaveats
WX Nyylle BCEro HenocpeacTBeHHO K Bbi-
BOAaM NWUTAHWA MMKPOCXEM CO CTOPOHbI,
NPOTWUBOMNONOXHON OETaNAM.

Heckonbko cnoe o TexHuke GesonacHo-
CTW ¥ NpaBunax SKCNNyaTauyum nporpesa-
Tens. Ons crosHkk astomobuns cnepyet

BoIBpaTe ropuacHTaNBHLIA yHacTok. MNepea

BLIXOOOM W3 CanoHa oCTaHaBNWBaT OBW-
ravenb, PYKOATKY BOSﬂyLIJHOﬁ 3aCnoHKW

CTaBAT B nonoxeHwe, COOTBETCTEYOLEee =

3anycky xonogHoro aswratens (ANR kap-
GlopatopHoro ppuratens), 3atarvealoT
PYHHOM TOPMO3, 3aKPLIBAIOT Xaniosu paau-
atopa, kopobky nepeaay OCTaBnsIoT B Hel-

kK vD8, Ri5

5 K R18 D
VD15 7% K 8x. CNDD4.2
Drs VD4, VD15 KO5226.
KS561HES
Puc. 7

TPErHOM NMONOXEHUM U BKNIOYAIOT Nporpe-
patens. Ybeaouslmce, 4To oH pabotaer,
Tabno NoKa3biBaeT HYNK, & B MNnaaliem pas-
psaOe MWraet To4ka, Bce CBeToamoabl Bhbi-
KIIO4EHBI — MOXHO OCTABWTE aBTOMOBU L.
Mockoneky Npu akcnnyaralum nporpe-
Barens ABuratent HaxoouTcs B COCTOS-
HWW NOMNHOM TOTOBHOCTKM K 3anycky, Heob-
XOAWUMO OCHACTWUTbL aBTOMODUNL addek-
TUBHO NPOTUBOYIOHHOM 3aLLWTOMN.

JINTEPATYPA

1. Dy6poeckwuii A. ABTOMaT—NpOrpesaTens
pevratens. — Paawvo, 2002, Ne 11, ¢. 42, 43.

2. PyKoBOACTBO NO PEMOHTY, 3KCnyataumm
W TEXHWHECKOMY 0BCNyXMBaHWIO asToMobunen
BA3-2103 n BA3-2106 u ux Mopndukaumin. —
M.: Tpetuit PUM, 2001.
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0 npocebam yuTaTenein NPUBOLUM
CBefieHUa 0 PacrnonoXeHun n Ha3Ha-
HEHWKU KOHTAKTOB WHTEPdEeNnCHBIX paswe-
MOB KOMMblOTEpa, 0ObIYHO YCTAHOBIEH-

 HbiX HA ero cucTemMHom Bnoke Ha MOLAYNAX

paclimpeHus, a TalKe Ha HEKOTOPHIX Me-
pudepuitHbix YCTPOWCTBax (mopemax,

Tabnuua 1
Mopr PS/2 (Mbiwk, KnaBuaTypa)
MDN-6F — posetka Ha g/fone\\e
KOMMNBIOTEPE 3 f‘
Kohr.| Llens HaaHaueHue
1 Data Wrdbopmaums
2 — He vcnonbayercs
3 GND O6wwmit nposog,
5 +5V +5 B (nutanue)
6 Clock TaKToBbLE MMMYNBCE!
8 — He ucnonbayetcs
MopT knaBwaTypbl
o 0
DN-5F (CI-5) — poseTka Ha A2 5%
KOMMLIOTEDE 1 3
Kot | Lene Hasnauenwve
1 Clock TakToBbLIE WMMTYNLCLI
2 Data Wndopmaums
3 e He wcnonesyetca
4 GND OBwywit nposos
5 +5V +5 B (nutanwe)
Ta6Gnuuya 2
WHrepdieiic monutopa VGA
DHB-15F — poseTka 5fo 0 00 0 )1
e e
KonT. HasHauveHuve
1 CurHan kpacHoro
2 Cwrian seneHoro
3 CurHan cvHero
4 Wpexmwdwkarop moswTopa (paspRg 2)
5 O6uwwi nposog,
[ OBuwywi KpacHoro
7 OBwwi 3eneHoro
8 O6Wwwmid cuHero
9 +5B
10 O6LWMIA CUHXPOHU3ALIMK
1 Wpertudukarop moHuTopa (paspsg 0)

ki
&)

Waermucbmiatop moHnTopa (paspsa 1)
wnw panneie DDC

13 CUHXPOHU3aLMA NO FTOPMIOHTANK MM

CUHXPOCMECH
14 CuHXpOHU3aUMA NO BEPTUKANW
15 Taxtuposanwe DDC
DB-SF— poseTka Ha 5 1
KOMNBIOTEDE gl o o oo f6
KoHT. HasHaueHue
1 CwurHan kpacHoro
2 Cvrnan ssnexoro
3 Curan cuHero
4 CUHXPOHM3ALWMA NO rOPHU3DHTANK

42 BHewHMe pasbeMbl KOMMNbIOTEpPA

npuHTEpax, MoHuTOopax). Bce pasvemb
vn3obpaxeHsl CO CTOPOHBI CThIKYEeMbIX
C HUMKW OTBETHbIX YacTei. Cnenyer UMeTb
B BUAY, YTO HYMEpPAaLWA KOHTAKTOB Ha 3C-
KM3ax pasLemMoB 1 B Tabnuuax MoxeT oT-
NMHaTLCA OT MCNONL3YEeMOW HEKOTOPbLIMK
W3roTOBUTENAMW annapaTtypsl ¥ pasbe-

Tabnuua 2 (npogomkeHune)

CHHXPOHW3ALWA NO BEPTUKANK
OBwWwit KpacHoro
O6Lwmit 3eneHoro
O6Wwmin cuHero
OBLWMiA CHHXPOHNIALMK
WHTepdeiic MOHOXPOMHOTO MOHWTOPA
Hercules

- G
MOHUTOpS 8lo o oo [B
KoHt. HasHayeHwe
1 OBLwmin
OBwmit
He ucnonbayetcs
He ucnoneayetca
He wcnonesyeTes
MprsHak noBbileHHON ApkocTk (TTI)
Buaeocurnan (TT)

Wmnynbcsl cCHXpOHM3aLMK N0
rOPM30HTANK (NONOXMTENBHBIE)

9 MMnNynNECel CHHXPOHW3aLMK NO
BEPTVKaNK (OTPULATENLHBIE)
WHtepdyeirc monuTopa CGA

MOHUTOpE 8\ oo oo JB
Hasnauenuve
O6wywin
O6wmin
Curnan wpackoro (TTI)
Cwrnan senexoro (TTN)
Cwurran cuxero (TTH)
MNpw3aHak nossilweHHoR ApkocTy (TTIT)
He wcnonesyercs
WmnyneCbl CUHXPOHW3aUMK NO
FOPM30HTaNK (NONOXUTENLHEIE)
VIMNyNLChl CUHXPOHKU3aLMKU NO
BEPTUKANK (NONOMHTENBHEIE)
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Tabnuua 2 (npogonxeHue)

Lindporoirn engeonntepdenc (DVI)

Posetka Ha _: I_EE )
KOMABOTEPE 10 g“g g J
KoHT. Liens HaaHayerve
1 TMDS Data 2— " kaHana 2
2 TMDS Data 2+ "+" kaHana 2

“ Eﬁﬁ%ﬂ;& JupaHbl kaH. 2u 4

4 TMDS Data 4— "—" kaHana 4

5 TMDS Data 4+ "+ kaHana 4

6 DDC Clock Taktwposanwe DDC
7 DDC Data Hanrsie DDC

8 | Analog Vert. Sync | CuHxpoHWzaums no

BepTYKanK (aHanor.)

9 TMDS Data 1- " kaHana 1
10 TMDS Data 1+ "+" kanana 1

11 Eggsagzﬁé' 3paHbl kaH. 11 3
12 TMDS Data 3— " kaHana 3
13 TMDS Data 3+ "+" yaHana 3
14 +5V MNutanwe +5 B
15 GND Ofiwwil nposog

16 Hot Plug Detect | OBHapyxeHrue "rops-

Yyero" NoAKMOHEHWS
17 TDMS Data 0— """ kaHana 0

18 TDMS Data 0+ "+" kaHana 0
19 TDMS Data 0,
Data 5 Shield S¥parei kaH. 0u 5
20 TDMS Data 5— " kavana 5
21 TDMS Data 5+ "+" kanana 5
22 TDMS Clock | SxpaH TaKTupoBaHKs
Shield kananos 0—5

23 TDMS Clock+
24 TDMS Clock—
[0 ] Analog Red

"+" TaKkTvp. kaH, 0—5
" takTmp. kad. 0—5
CwurHan ¥pacHoro

(aHanoroBeiit)
c2 Analog Green CurHan seneHoro

(aHanoroBIn)
c3 Analog Blue CwurHan cuHero

(aHanoroebiil)
C4 Analog Horiz. CurHan cUHXpoHK-

Sync 3aLMK NO rOPUSOH-

Tanw (aHancroewin)

C5 | Analog Ground |O6wW,. nposog aHano-

Wntepdpeirc monutopa EGA rOBbIX CHIHANOB
DB-SF — poserka Ha 5 1 WnTepdeiic EVC
MOHWTOpE 9l c o 0 0 JB
Posetka DOO0000000B8 g1
. HasHaueHve B pexume Ha KOM- 00000Ces & )

LIBETHOW/MOHOXDOMHI# neioTepe o o 511
1 OBwwi
2 Mn. paspsia curHana kpacwHoro (TTH) / Kowr. Hasnauerwe

HE WCMONL3YeTCs 1 Brixog 3syka, Npasiii kaHan

3 Cr. paspsia curHana kpactoro (TTI) 2 Brixog 3ByKa, nessli kaHan
4 Cr. paspsg cvrHana seneworo (TTI) 3 O6LyVit BBIXOAOB 3ByKa
5 Cr. pa3psia curHana cvHero (TTI) 4 OBLyuii CHHXPOHU3BLIMM
B Mn. paspsg curHana cuHero / NpuaHak 5 CHHXPOHK3ALMS NO ropK3oHTaNM

NOBLILLEHHOM AipkocTy (TTI) 6 CHHXpOHM3ALUMA NO BEPTUKANW
7 | Mn. paspag curHana seneHoro/ Buaeo- 7 He ncnonesyetca

curuan (TTH) 8 He ucrionbayeTes
B Nmnynbcsl CUHXpOHU3aLmMmn no g " panmix FireWire
ropuacHTanu (ﬂD.I'lQ)IMTEI‘IhHHB) 10 g ABHHBIX FireWire
B Hmwnwa;%mg}]n“nmm o 11 | "+ HanpaKeHUs 3apROKK aKKyMynsTOpa
(OTPHLATENBHLIE | NONOKUTENBHLIE) 12 | "' HanpsKEeHUA 3apRaKY aKKyMynaTopa




Tabnuya 2 (npopomkeHne) Ta6nuua 2 (oKoH4aHue) Tabnvua 4 (npopomkeHue)

MCR-36F — po3eTka Ha KOMNLIOTEpE UNi Ha
13 Bugeoexog (CUrHan ApKoCTH WnK 8 GND 3kpaH kanana 0 neputbepuitHom yCTpoiicTee.
KOMMO3UTHBIA) 9 TDMS Data 0— " kanana 0 18 ]
14 O6uwit Buaecsxoaa 10 TMDS Clock+ | "+" TakTvpoBanms
15 Buneoexopn (cwrHan UBETHOCTY) 11 GND BxpaH TaKTUPOBaHWA
16 USB D+ 12 | TMDS Clock- | "= taktwposasus
17 USBD- 13 CEC Ynpasnenwe = &
18 Okpax USB u FireWire noTpeGuTensckoi o Es ; - 8 ]
19 V, FireWire ANSKTPOHMIDN a Z Kla 3 &
20 V;, FireWire 14 = He ucnone3syetcs o 5 =06 o -
21 Bxoq 38yKa, NeBbIil kaHan 15 SCL Oatrsie DDC
22 Bxoj 3ByKa, Npasbiii kaHan 16 SDA Taxtuposarue DDC 1 1 15| 14 14 17
23 06wt BXxoAOB 3BYKa 17 GND DDC/CEC shield 2 2 6 | 15 32 4
24 CVHXPOHW3ALMA CTEPEO 18 5V +5 B (y MoHWTOpa —| 3 3 i 3 16 3 14
i BLIXOA, Y MCTOUHVKE A5
i: OﬁmMDMDl;DgDA Cvrn — AR 4 4 17 16
A DOCASDA) 16 | HotPlugDetect | O6Hapyserve 6§ & &1 | M 33
27 Takrposarue DDC (SCL) "ropsiuero” 8 6 10|19 2021 24, 25
8 -~ noaKouer 7 7 1|20 22 22 0
o TR Py e Tabnuua3 | 8 8 12|21 2425 2829 =
30 " rakTupoBakus FireWire 6 o 1|2 oo - 0
C1 CwurHan KpacHoro Wntepdeirc USB s ¢ >
c2 CHman SafeHDm 10 10 3 |23 29 19, 22 0]
c3 TONENHERA CUHXPOHNSALINA 11 N 1 24 28 20, 21,23 °
ca CwirHan cuero USBAF ~ prasnm i 2 12 5|25 30 azsass| |
KOHTPONNEPS LMHEI Lia = o
C5 OBwuin BUAEOCUTHANOB (KOMMBIOTEPE) 13 13 2 o
WnTepdeic nnockoi uncposoin Mpumeuanme. [lanee ykazaHbl TOnbko| = X
naveny (DFP) HOMEPA KOHTAKTOB pasbema DB-25. “
MDR-20F — poserka 10 1 21 B pexmme CENTRONICS (SPP) <
Ha KOMMBIOTEPE 20 i [ o
USB-BF — poseTa Ha Kowr. | Uene | Hanp. | Haawadenve
Kok Llent 'jaf“a“e““e nepucbepvivom ycrpoiicee I 1 Strobe | K—MN | Crpo6 aarsix 6'
i TMDS Data 1+ "+' KaHana 1 = 2 DATAA =
i TMI:;S Datda 1= . —" kanana 1 1 . 3 DATA2
o~ M KA POBOA 4 | DaTA3 3
4 Ground 3KpaH TaKTUPOBaHWS Kour. | Lene B kafBene Haauavenve 5 DATA4 %
5 TMDS Clock+ | "+" TakTup.kaH. 0—2 1 | VBUS | KpacHblit +5B e DATAS K—n §
6 TDMS Clock— | "" Taktvp. kaH. 0—2 2 [ Benbii E
- , Daxubie T DATAB 3 ;
7 Ground O6Lwwit nposog, 3 D+ B3eneHbii " P
8 +5V Muranve +5 B 4 GND | YepHbiit C6wmin §
9 — He wcnonesyetcs Kopn. | Shield | Onnetka Skpan 3 TR N
10 — He ucnonbsyercs N 10 Ack K ﬂm‘r:a.?;:f:klm '3
11 | TDMS Data 2+ "+* kaana 2 USB-miniBF — poserka va 2 &
B neputhepuiHOM YCTPORCTBE 1 Busy N—K | MNpuxrep saxsT ?
12 TDMS Data 2— —" kaHana 2 12 PE Nk cx Gyanem ;
13 Ground OkpaH kaHana 2 K Mpoeog, & H Fasiitien
14 Ground SkpaH kaHana 0 oHT.| Liens waBens asHayeHwe 13 Select | N—K fipibey - 2
15 | TDMS Data 0+ ¥ nans 0 1 |VBUS| KpacHit +5B 14 | AuUtoLF | K- | Aetomatuy. 2 ;
16 TDMS Data 0— “~" kanana 0 2 D— Benbiii nepeeog '§
17 — He wcnonssyetcs 3 D+ Benesital Aarreie CTpOkM £ E
18 — He ucrons3yeTcs 4 D = He penones: 15 Ern-_'?r N—K Owwbika i
19 DDC Data [Aanneie DDC 5 GND Yeprslii O6umit 16 Init K= Ha:p :c""rraa:)c:ua E
20 DDC Clock TaxTmposatue DDC Kopn | Shield | Onnerxa SKpan - 55 | ke Butico §.=_,
WnTepdeiic yCTPOHCTE C BLICOKMM Hpuiseepa 39
aw
paspeweHnem (HDMI) Tabnmuad |5 o:| enD — | Otumanpason s %
namfggg:‘:s':om LPT B nonyGailTHom pexvme BBOAA g3
Posetka Ha ycTpoiicTee e ( ) Kowr. Llene | Hanp. | HasHaueHnwe .
L. il dscklnidbigis 1 | Stobe | KM | Crpob aarmeix .
13lccoococococoooooo]l 2 DATAO :
KoHT. Lens Hasnauenwe 2l ccoccocooco0cooo 4 2 Bt "
1 TDMS Data 2+ "+" kavana 2 2 3
4 | DATA2 - £
2 GND OkpaH kaHana 2 CEN-36F — poseTka Ha npuHTepe 8 DATAR §% =
3 TDMS Data 2- "-" kanana 2 18 1 K—n g =
4 TDMS Data 1+ "+" kaHana 1 T ey 6 DATA4 m 5 g
7 DATAS £ 7l
5 GND OkpaH kanana 1 = -m
6 | TDMSData1- rpavanal | | A\ TTToee T 8 DATA6 3 S
7 TDMS Data 0+ "+" kaHana 0 36 19 9 DATA7 LS




Ta6nuua 4 (npoponxXxeHue) Ta6nuua 4 (oKoH4yaHue) Tabnuua 5 (okoH4YaHue)

B pexume ECP DB-9M — Bunka 1a 1 5
10 | PuClk | N-K Ta"f:&:ﬂ:‘:"“a Kowr.| Lenb [Hanp.| HasHauenwe KOMNBIOTEPE 59
11 | IN3,IN7 | N>K |  Mnaguas, A i i T;mme DB.SF —poseriava  5{0 © © © o)1
12 | IN2,IN6 | MK | 387emcrapwas 2 Data0 MofemMe 96
13 | IN%,IN5 | nok | TOnooHRE) B80-
y Aumoro Baitra 3 Datat ] KonT. | Liens | Hanp. HasHauyenwe
14 | HostBusy | K= |Komnsiorep samsr 4 | Data2 i: 1 | DCD |M—K| Hecywas obHapyxera
15 | INO,IN4 | MK | Cm 11—13 5 Data3 | o § & 2 | RXD | M=K | Mpurumaem. gaHHbie
16 it | KN |Havanbwas ycra- g | pega | Sq 3 | TXD |K=M| Mepenasaem. parste
HOBKa NPUHTEpa 7 | Datas g § 4 | DTR |[K=M|  Tepmuwan roros
17 [1284Active| KM | Mpuskak pabote: s s & 5 | s6 | — | O6uwit ecex cvrHanos
C"ENBT%ES::E:ES 9 Data? 6 | DSR | M—K| BnoKgauHbix rotoe
18—25| GND — | Obuwii nposoa 10 | PeriphClk | M—K | TaktupoBanve nepud. 7 | RTS |K—M|  3anpoc nepeaaun
B aByHanpaeneHHom GaitTHOM pexame e VTPt 8. | % k] Neosama pepatiaie
11 |PeriphAck | MK MopTeepwaeHne 9 Rl | M—K WHaukatop 3BoHKa
Kour. | Uene | Hanp. | HaaHaderue nepud. ycrpoiicTea kopn.| PG | — | Bawwmn sasemnenme
1 HostClk | K- | Takrupoeaxue 12 | AskRev |M—K| Curnans cornaco-
X ; 0 nEsEma 13 | XFlag |N—K| Banvs pexuma
TAO
E 3 | paral TR el n%;m?;m Tabnuya 6
g 4 DATAZ x 15 |PeriphReq| N-K | Curian cornacosanus
' = 5 DATA3 i ‘% pexumMa Wntepcpeitc Ethernet
= 6 DATA4 et 16 | RevReg | K—M Smp(:::aﬁmo
| 7 DATAS B . TJ2-BPBC (RJ-45) —
= 17 [12B4Active| K—I | Npusxak paGotel He B
g B: | DAlAS 3 pef:me CENTRONICS RG] SO
T 9 DATA7 18—| GND | — O6ywin nposop
o 10 PtrClk N—K | Taxtupoeanwe —25 -
m npuHTepa Ta6nuua 5 Ko, LiseT npoBosa no cTaHaapTy
1 PtrBusy | N—K | Mpuutep sausTt EIA/TIA 568A EIA/TIA 568B
o 12 | AckDatsReq| M—K |Curant cornaco- MocnenoBatenbHbIn 1 | Beneliicseneron | Bensifi c opan-
 C 13 XFlag | M=K | BaHs pexuma KOMMYHMKaLMOHHLIA (COM) nopr, nonocoi esoii nonocoit
o 14 | HostBusy | K—MN |Komnuiotep sanaT unTepceic RS/EIA-232 2 BeneHwlii Oparxestiii
' 15 | DataAvall | M—K | Cursan cornaco- DE-25M — sunka Ha kommsioTepe 3 Benkiil copan- | Bensiii ¢ senewoit
BaHUA pexvMa e oo oeeveoeee el XeBoil nonocoi nonoco
16 nit KN Hau. ycraroeka 14( ® 9 8 0 20 80 00 00 )25 4 CuHKi CuHWIA
npuHTEpa DB-25F — pozeTka Ha Mmopeme 5 Benwiii ¢ cuHedt Beniit ¢ cuHedt
o 17 |1284Active| K—N | MNpusHak paBoTel 3fcoccocoocooooo ?1 nonocoit nonocoi
- CH:;T?S:TEBS 25\ c co0o000000O0OC J14 6 Oparkesbit 3eneHeiii
§ 18—25| GND | — | Owwitnposon | |KoHT.|Llens|Hanp. HasHauenve ‘ ﬁ"ﬂ;‘ﬁ“: g ﬁgzrm
S B pexume EPP glpEs ] = i sAalEE . 8 Kopiuesbi Kopuurieesii
. 2 TXD | K—M | Nepepgaeaem. gaHHuie
3 Ko, l.:l_ep...’ P, Hsakieeie 3 RXD | M—K | Npusumaem. gaHHble 10Base-T u 100Base-T
¥ 1 Write |K-M| Wmnynec sanvcu 4 | rrs | ko 3anpoc nepenaw Kont.| Uens HasHavexue
| E a 2 ADO % 5 CTS | M—K | Nepepaua paspeilera 1 TX+ :+: NapeAaTHIka
% g 3 AD1 I 6 DSR | M—K Bnok faHHbix roTos 2 TX- : :lepen.a‘r‘-mua
o E 4 AD2 o 7 SG | — | O6wwit BCex CcMrHanoB 3 RX+ % MpHEMIND
= el 5| A% |kon g 8 | DCD |M—K| Hecywas obHapyxena 4 - He ncnanesyerca
E £ | s AD4 & 9 . He vcnonbayetcs: 5 — He wcnonesyeTcs
B g 7 | ADs o 10 | He vcnoneayercs 6 | RX- i
. g = 8 ADE 3 1" | — He venonbsyertcs 7 i He ucnonesyerch
581 | o | Ao 12| — He vcnonssyercs 8 = il it
e 10 intr  |N—K 3anpoc 18 | — He vcnoneayercs 100Base-T4
35 npepbiBatig or 14 | — He icronbayeTcs Kont.| Lens Hasnavenue
c nepud. ycTp. 15 f == He vcnonbayetcs 1 | TX_D1+ | "+" nepeparumka kaHana 1
11 Walt |M—K| Curk. keutuposanus 16 . He ucnonesyeTcs 2 TX_D1- | " nepeparunka kaxana 1
~ 12 |AckDataReg| M—K| Curnanel cornaco- 7 | = He Mcronsayetes 3 | RX_D2+ | "+"npuemHuka karana 2
: 13 | XFlag |N—K BaHWA pexvma 18 s He ucnonsayercs 4 BI_D3+ "+"' [ ByHaNPaBNEHHOIO
- 14 | DataStb |K—N Crpo6 faxHeix 19 o He uenonsyeTcs Kaxana 3
_ E 15 | DataAwvail | N-+K C:mm:: pc:;;a::— 20 | DTR | KoMt TepmwHan rotos 5 Bl_D3- ! aay;f:;p::geuwo
L 16 | Resel |K—MN| Hau ycravoska 2| — He cronssyerca 6 | RX. D2- | " npwemHuka kaHana 2
3 nepud. ycTpoiicTea 22 Rl | M—K WHaukaTop 38oHKa 7 BI_Da+ S ——
g “ 17 | AddrStb | K—n Crpob agpeca :i = :e vcnone3syercs o
| e . & venonbayeTes 8 | BIDa- | aBNEeHHOro
g 35| MO | — Ot rposon 25 | — He ucnonssyetcs B mwxaTxfna 4




Tabnuua 6 (oxoHyaHne) Tabnuuya 8 Tabnuuya 10
1000Base-T Wntepdeirc MIDI i -
Kont.| Lens HaanaueHue DN-5F (CI-5) — poseTia Ha 2 Wntepdeitc IEEE 1394 (FireWire)
1 Bl_DA+ "+ 0 ByHanpaBneHHoro KOMNBIOTEPE WM ot 2 é‘o
kaHana A ANEKTPOMY3bIKANBHOM i 3 IEEE-4F —
2 BI_DA1- " AByHanpasneHHoro UHCTpYMEHTE YeTBIPEXKOHTaKTHaR 2.
i ; kaHana A A PO3ETKA Ha KOMNb- [LILTCTT )
ol azHayeHue B pasweme KoTepe unu nepude- L=
ol et I i KoHT- —iDriN MIDI-OUT PHiHOM YCTPOICTBE
W 1 — - Mpoeoa B
4 Bl_DC+ +" [ByHanpaeneHHoro KoHT. nb Hasnayerwne
- 2 V::Hana G 2 Skpar He noaknioueH e xabene
5 BI_DC- "' ABYHANPABNEHHOTO 3 —_ — 1 TPB- | Opaxmessit Buras napa B
xarana C 4 | BuiTekaiowwil Tok | BTexawmii Tok 2. | TPB+ CuHmit
8 |RX DB- " 1ByHaNpPaBnNeHHONo 5 Brexaowui Tok | BbITEKaIOWWA Tok 3 | TPA- Kpacheiin
kaHara B 4 | TPA+ 3eneHbii
7 | BLDD+ "+" AByHaNpPaBNeHHOro Kopn. | Shield |  Onnetka
D
8 |BLDD-| ** Aﬂviﬂi:::w‘-emoro s =
|_| = LUECTMKOHTAKTHAR
kanana D Wnrepdeic S-Video T
roTepe unw nepudpe-
Tabnuya 7 | MDN-4F — poserka Ha Y/ \T pithioM yormalicrhe
BWEOKAPTE KOMNbIOTEPa 5@ __®) )3
Wrposoi (Game) nopt WV Ha Teneensope = Konr.| Liens Mpoeop & —
DB-15F — poseTka 18 i kabene
Ha KOMMBOTEPE glooooooo s KO;T. él:g: Ol';BSH'aHEHHB 1 A Benbii +(8..48) B
Kont.| Lens HasHauenue LA RROCTH 2 v, YepHbiii ~(8...48) B
5 GNDC O6wWwii uBeTHOCTH g
1 +5V +5 B (0T kKomnbioTEpa) tRe 3 | TPB- | OparxeBbii
2 BT Kwonka 1 6 Y CwrHan spkocTy e |l 5oes - Bwras napa B
3 | x Ocs X axoficTyka 1 2 < Gl e o 5 | TPA- | Kpacwun | e
4 GND O6Lwmin &
: | Eic Ot MDN-6F — poserka Ha 6 | TP+ Senextdl
BIAEOKAPTE KOMNBIOTEPE Kopn. | Shield Onnerka SkpaH
6 Y1 Ocb Y amoitcTvka 1
7 5 Kiona 2 moe. OgHako HasHavYeHme 0aMHaKoBO pac-
Kowr. Uens HazHaverve MONOXEHHLIX B PA3beMEe KOHTAKTOB OCTa-
8 i ol i i 3 GNDY O6uwii spocT | €TCH HEVIBMEHHBIM.
9 +5V +5 B (oT komneoTEPa) 4 OBl
B GNDV
10 B4 Knonka 4 BMneocHrHana
1 X2 Ocb X pxoiicTika 2 5 VIDEQ MonHbIiA
12 | MIDITXD Beixog MIDI BYEOCHTHAN
13 Y2 Oce Y pwoncTuka 2 B GNDC O6LYmit UBETHOCTI
14 B3 Kronka 3 7 Y CurHan spkocTy
15 | MIDIRXD Bxog MIDI =] C CurHan UeeTHoCTH
( SR SEE LSS PE .ﬂ r*m T ‘ ) peavctopoe RS, R4 u coctaenser okono 10.
"l“ TATEJIU NPEANATAKOT o K Bbixony Y34 NOOKMOMEHA AMHAMUWHECKAR

Ycunurtenb CUrHana 321eKTPOHHbIX

Hapy4YHbIX 4YacoOB

C. UPTAJTMEB, r. TawkeHT, Y3bekucraH

HEKOTOPLIX Chy4asx B SNeKTPOMHBIX Ha-
py4HbIX 4Yacax rPOMKOCTb curwana Gy-
OWNbHYKE NNy PeYeBOT ONDBELLEHWS O TeKY-
LEM BPEMEHK MOXET OKa3aThCs HEAOCTATON-
HOW. B 3TOI cuTyaumm NnOMOXET npepnarae-
MOE EHUMAHWIO YnTaTenei yCTponCcTeD, KOTO-

POE YEENWYMBAET MPOMKOCTE TAKWX CUMHANO0B.

Cxema YCTPOWCTBA noKasaxa Ha pucyHKe,
ee ocHoBa — Y34 Ha cneumanusnposaHHOM
mukpocxeme DA1. Pexmm no NOCTOAHHOMY
TOKy onpepensetcs peavcropamu R2 v R3,
a KO3PEULWEHT YCUNEHWH — COOTHOLLEHWEM

R2 |/ DA1 cs
100 x|/ TDA20‘.:;0 222%!\.51« X
L_J X
c2 = + -+
47 MKx == g » I
x16 B = = At 2R
C10,22 Mk R5 100k R13 1){026";“ i
v | R3 H
R1 Lol °C4 [ﬂ BA1
ca ,22 MK
e 100 Mk x 16 B
OBwui - i i .

ronoeka BA1, MPOMKOCTb CUrHana MOXHo pe-
MYNYPORATL NEPEMEHHBIM pEaucTopom R1.

K HapyyHbiM Yacam YCTPOWCTBO noacoe-
AOVHSIOT B3aMeH Wnk napanneneHo nbe3o-
ANEeKTPUYECKOMY manyusarenio aeyka. Ecnun
KOPMYC YACOB METANNMYECKnid, C HUM Coein-
HaoT oBLWwmiA NPoBOA, YCTPONCTEA.

B yCTpOWCTEE NPUMEHEHH PE3NCTOPL!
MAT vnn nopobrble, NeEpemMenHsIn peanc-
Top — CN-1, CNO, CN4, kowpeHcatops C1,
C4 — K10-17, okCwaHbIe KOHOEHCaTOP: —
K50-35 wnn wmnoptHele. Mukpocxema
TDA2030 zamenuma wa TDA2040, anxamu-
yeckas ronoBka — nofas MOLWHOCTEIO
0,5...5 BT O 3ByKOBOI KaTyLUKOWH CONPOTUE-
nennem 4..8 Om, Hanpumep, 0,50A0LW-2,
2rALI-16. MOXHO Takxe NPUMEHUTL aKyCTh-
HEeCKyl) CMCTEMY C COOTBETCTBYIOLWMM CO-
npoTueneHuem. NMurate yCTPORCTBO HEobxo-
OUMO 0T CcTabunU3MpOBaHHOIO WCTOYHWKE
C BbIXOOHbIM Hanpsxennem 12 B, obecneun-
BAIOLWMM TOK Harpyaku go 0,5 A.

Bce netanu, kpoMe AMHaMMUYeCcKoin rono-
BKM, Pa3MelanT B KOpnyce noaxofsilero
paamepa, WCNoneL3ays HAaBECHOW MOMTaX.
MpasunbHo cobpanHoe YCTPOMCTBO HanakW-
BaHus He Tpebyer.

Penaxrop — H. Hevaesa, rpaguwa — H. Hevaesa
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LUAPBLIMNOB A. SXOHOMWYHBIA MHO-
ropyHKLUMOHANbHLIW YacToTomep. —
Paawo, 2002, Ne 10, c. 26, 27.

MeuarHas nnara.

Haw uuratens 0. UrHaTeHko wu3
r. CnaesiHCK-Ha-Kybann KpacHopapckoro
kpas npegnaraetr cobupate Yactotomep
Ha paspaboTaHHOW WM MeYaTHoin nnare,
YyepTex KoTopoh waobpaxeH Ha puc. 1.
OHa paccuuTaHa Ha npumeHeHne Mmobbix
manorabaputHbiX  peanctopoe  (MIT,
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C2-33 v vim nopobHbie), Kepamuyieckux
koHpeHcatopoe KM, K10-17 wnu anano-
TUHHBIX MMNOPTHBLIX, KEPaMu4ecKkoro noa-
cTpoeyHoro KT4-23 v oKCuaHbIX KOHAeH-
catopos cepuu TK dmpmel Jamicon. XK
wHamkatop HG1 3akpennsiior ¢ NoMoLbLIo
BUHTOE M2,5x5, BBMHYEHHLIX B pe3sbo-
Bbl€ OTBEPCTUR HEThIPEX LWNMHOPUHECKNX
nnacTMacCoBblX CTOEK auamerpoMm 5
U pnvHon 28...30 mm, 3aKpensieHHbiX,
B CBOIO O4Epeflb, HA NnaTe Takumu Xe
BUHTaMu, 410061 HE NoBpeanTL yakue ne-
4YaTHble MPOBOAHWKK BONU3KM KpenexHbix
OTBEpPCTUWIA Ha NnaTe wHaukaTopa, nop ro-
FIOBKW BWMHTOB, 3 TaKOKE MEXAY nnatoi
W TOpUamMu CTOEK NoOAKNaALIBAIOT KAPTOH-
Hbie wanbul. Bo wabexaHne noepexane-
HWUS  MUKPOKOHTpONnepa npw navike,
a Takxe ana obnerdyeHns 3ameHbl ero
B NPOLECCe 3KCnnyartaunu XenartenbHo
yCcTaHoBWTE Ha nnare 18-rHespHyio na-
Henk (po3eTky).

O30JIMH M. BapunauT 6noka ynpae-
nexms crabunusaropa nepemMeHHoro
Hanpsokenms. — Papgwo, 2007, Ne 2,
c. 35, 36.

MNoesitueHne HapeXxHocTU paboTbi
Gnoxa.

[ns npepoTepaleds MHOTOKPaTHBIX
nepeknioYeHnin yecTponcTea npu koneba-
HUSAX KOHTPONWPYEMOr0 HanpaXeHus
B6N131 NOPOrOBOro YPOBHA aBTOP CTaTbk
pPEeKOMEHAYET BHECTW CNEAYIOLME n3me-
HEHWSI: YBENNMYWUTE EMKOCTb KOHAEeHCaTo-
pa C3 go 0,22 mkd 1 nooknioHUTL €ro
BEPXHMIA (N0 Cxeme) BbIBOA, K ABWXKY
nopcrpoedHoro peawcropa R7; nome-
HATL MecTamMu BeiBoasl 5 n 6 OY DA1.2,
UCKNIOUMTL pesnctop RY, nameHuTs Ha
0BpPaTHYIO NONAPHOCTE BKNIOYEHUA AMOL,
VD4 v coeguHnTb BoIBOO, 9 MUKPOCXeMbl
DD2 (oTtcoeaunme ero ot o6uiero Nnposo-
na) ¢ eeieogom 6 DD1. Kpome Toro, Heo6-
XOAMMO YBENWHKUTL EMKOCTE KOHEHCaTo-
pa C10 po 33 mk®d, ymeHbLUTL conpo-
TueneHue pesuctopa R19 pgo 150 kOwm,
a TpaHaucTop KT973A 3ameHuts none-
Buim |IRF5305. BuiBoAaw! €ro UCTOKa U CTO-
Ka nogkio4alT COOTBETCTBEHHO BMECTO
amutTepa n konnektopa KT973A, a 3a-
TBOp — K BeiBOAY 7 MuKpocxembsl DD2.
Mpaeoii (No0 cxeme) BLIBOA pesucTopa
R17 coegunHsIOT C NPOBOAOM NUTaHWA
+5 B. B kauyectee C10 Heobxopwmo wmc-
NnosfbL30BaThk KOHAEHCATOP C TOKOM yTeuku
He Bonee 5...7 mkA (Hanpumep, TaHTano-
BbiiA K53-1 mnun okcuaHeiv cepun TK dup-
mbt Jamicon).

BbICOYAHCKWM M. Tepmoperyns-
Top Aansa uxkybaropa. — Pagwo, 2007,
Ne 2, c. 44.

MNeuyaTHasn nnara.

HYepTex BO3MOXHOrO BapwaHTa neyar-
HOW NMnaTtbl YCTPOWCTBA npeacTtaeneH Ha
puc. 2. Ha Hei pasMelLeHst BCe getanm,
kpome TpaHcdopmatopa T1, cumucTopa
VS1 v TepmucTopa BRK1. MNnata paccyunTta-
Ha Ha YCTaHOBKY BbINpaMUTENsHOro 6noka
KU407A, noctoaxHbix peauctopoe MNT,
nopcTpoeyHoro Cr13-19a, kepammyeckux
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koHpgeHcaTopos KM (C1, C2, C6, C7) n ma-
norabapuTHbIX OKCUOHLIX cepum TK dup-
mbl Jamicon (ocTansHeie). He nokasaHHble
Ha cxeme koHpexcatopsl C8, CI (rakxe
KM, emkocrteio 0,033—0,1 mkd) — Gno-
KUPOBOYHLIE B LENsX MUTaHWs MUWKDO-
cxem. TpaHcgopmatop T2 3akpennaioT Ha
nnare BuHToM M2 € raiikon, noanoxwvs
Moz, ero ronoeky wainby M3 n3oNALMOHHO-
ro marepuana (anekTpokapToHa, TeKCTo-
nuTa, reTuHakca).

OBPATUTE BHUMAHHE

[ONIruidl A. Nporpammaropsi
¥ NPOrpaMMHpOBaAHUE MUKDOKOHTPOS-
nepos. — Paguo, 2004, Ne 3, c. 51, 52
(penaxkTop — b. MeaHos.).

Ha weprexe nnarwl anantepa DL2TM
(puyc. 13 B cTaTtbe) nevaTHbii NpOBOAHWK,
UAYLLMEA OT BbIBOAA SMUTTEPA TPaH3HUCTO-
pa VT4 k wuHe +12 B, HeobxogumMo pa3o-
pBare U COEAUHWTL IMUTTED OTPE3KOM
npoBoAa ¢ BLIBOAOM 1 Mukpocxems! DAT.

Penaxtop — B. Pponos, rpagua — B. Pponce
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[Npw y4actnm YnpasneHus BocnnTaHnns n
AononHuTensHoro obpa3oBaHus pereuv
1 monogexun MuHob6pasogarus PO

WA

NMpoOHUK C aKyCTU4YECKOM
M CBETOBOM MHAMKALUMEN

4. IOPUH, r. Xonmck CaxanmnHcko#i obn.

I | pennaraemeit NpoBHUK KCMONb3Y-

5 10T NpWU NpOBEpPKE W HanaxXueaHuw
PasnuYHON PanvosneKTpPoHHOW annapa-
Typbi. C €ro NOMOLLLID MOXHO onepaTue-
HO NPOBEPUTL LIeIOCTHOCTE 0BMOTOK pe-
ne, TpaHcGopMaTopoB, UCNPaBHOCTL Ta-
KUX PaguosneMeHToR, Kak Anoabl, CBETO-
0Moabl, TPaH3UCTOPLI, KOHOEHCAaTOPbI,
OLEHUTL COMNPOTUBNEHWE PE3UCTOPOB.
OH MMEET aKyCTHHECKYIO U CBETOBYIO WH-
AVKaLWIO.

MNpuHUMnNuaneHans cxema npobHWKa
npencTaeneHa Ha pucyHke. Ha TpaHsuc-
Topax VT1, VT2 cobpaH HeCuMMETPUYHBIA
mynsTuBuBpatop. B uens kKonnektopa
TpaHaucTopa VT2 ycraHoBneH 3nekTpo-
marHuTHei TenedoH BF1. lMurtalor ycr-
poiicTeo 0T Dartapew Hanpsxenwem 9 B,
NocnegoBaTensHO C Heil BKNIoYeH CBETO-
avop, HL1, Beikniowatens nutaHua HeT, Tak
KaKk B MCXOOHOM COCTOsHUMK (BbiBOnbLI X1
1 X2 He coeanHeHB mexay coboit) Hanps-
XeHue nUTaHua Ha MynsTMBMbpatop He
nocTynaer.

Pa6oTaeT yCTPOWCTBO crneayioumm ob-
pasom. MNpu coegrHeHun BLIBOAOB NPOB-
Huka X1, X2 mexgy coboii HanpskeHwe
NATEHWA TIOCTYNaeT Ha MynsTuBMbpaTop,
OH HayuHaeT paboTaTe — pas3faercs aky-
cTUYeCKui curHan, u ceetogwon HL1 cee-
T. Ecnm k BeiBogam X1, X2 nogcoepm-
HWTB KaTyliky pene, o6MmoTky TpaHcdop-
maropa, npoccens Wnv PesucTop C Co-
npoTueneHvwem He Bonee HECKONBEKMX CO-
TEH OM, TO FTPOMKOCTb 8KYCTUHECKOr0 Cur-
Hana » SPKOCTL CBeYeHws ceeToguona
yMeHbLLaITCR HeaHayuTensHo. Mo mepe
yBENW4EeHWsi CONPOTWBNEHWA TPOMKOCTh
curHana CHWXaeTCH, APKOCTk CBeYeHus
CBETOAMOMA yMeHbluaeTcs, B fanbHei-
wemM MynsTMBMBparop nepectaer pabo-

TATH W AKYCTUYECKWIA CWUrHan McHesaer.
He6onbluoi NPakTMYECKW OnLIT NO3BO-
nut "Ha cnyx” OLEHWBATbL CONPOTUBNEHWE
KOHTPONMPYEMOro PaanosnemMeHTa.
MpoBHUKOM MOXHO OnpegenaTe WC-
NPaBHOCTL P-N NEpPexofos AWOLOB, CBe-

GB1 9B
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AN307TEM S@

TOAWMOA0B, BGUNONAPHEIX TPAH3WCTOPOR,
TMIN NPOBOAMMOCTH TPaH3UCTOPOR W Ha-
3HaveHwe BbIBOAOB Awopnos. (lpoeepse-
MBIiA BNEMeHT, HanpumMep AWo[, NOAKMIo-
4awT K NpobHuKy. MpK OTCYTCTBUM aKyc-
TH4ECKOrO ¥ CBETOBOrO CUIHANOB M3Me-
HAIOT MONAPHOCTE €ro MNOAKNOYEHWUS, W
Npw WCTIPaBHOM OWOLE O0JSKEH 3BYYaTh
curHan v CBeTWTL CBETOAMOM, NPU 3TOM
aHopom ByLET BLIBOS, KOTOPLIA CoeauHeH
¢ koHTaktom X1 “+". Ecnu B oBoux cny4a-
AX MOAKMIOYEHWA CUrHana Het — awog
Cropen, ecnu xe 3sy4uT curHan — p-n ne-
pexon npoBuTt. AHANOrWMYHO NPOBEPRADT
CBETOAMOMBI M OUEHUBAIOT MCNPEBHOCTL
nepexonos GuNONSPHLIX TPaH3WCTOPOR,
onpenensT ux CTPYKTYPY.

Mpw NnpoBepke OKCUAHBIX KOHAEHCaTo-
POB VX NOAKMOYaoT K NPoBHUKY ¢ cobnio-

neHvem nonapHocTh. B HavanbHbiil Mo-
MEHT NPOWCXOOWT 3apaaKa NpoBepRemMo-
r0 KOHOEHCATopa — CBETOAVOL BCMbiXu-
BAET W Pa3faeTca akyCTUYeCKWA CurHan, &
ero [AnMTensHOCTb 3aBMCUT OT eMKOCTU |
koHpeHcaropa. o okoHYaHuu 3apRaku
curHan npekpawaertca. Ecnu xe rpom-
KOCTb CMIHana yMeHbLWaeTcs, HO OH Npo-
[OfxaeT 3sy4aTh, KOHOEHCATop wmeer
BONBLIOR TOK YyTEYKM.

B yCTpoiiCTBE MOXHO NPVMEHWTL NO-
cToAHHBIA peavcTop C2-23, MNT noact-
poeyHeiin — CN3-3 unu Cr3-19, tpaxaunc-
TOpw cepuin — KT315, KT361 ¢ nioBoivm
BykBeHHBIMK  MHaoekcamu. Ceetoowon
AN307BM 3ameHum Ha apyron nioboro
LIEETA CEEYEHWS, WENaTeNbHO C NOBbILLEH-
HOWM SPKOCTBLIO, HANPUMEP, KPacHOr o LiBeTa
ceedeHun — KMMAO21M-K, L-53URC; ze-
neHoro — KWNAO21M-1, L-53MGC; xen-
Toro — KWMNO21M-X, L-53SYT. TenedoH
BF1 — [3MLU wim 3nekTpoMarHUTHbINA
akycTuyeckuin nanyyatens HCM1212A,
HCM1612A, a Takxe aHanornyHelit ¢ co-
npoTueneduem katywku 100...300 Om.
Ana nutaHus yCTPOKCTEA NoaonayT ranib-
eaHunyeckue Gatapewn "Kpowa®, "KopyHp”
wunu Gatapes akkymynsatopos 6F22.

Bce peranw Bmecte ¢ Barapeeir pas-
MEeLLAIoT B KOPNyCe NoAX0AALLEero pasme- -
pa, ucnonb3ysi HasecHoi MoHTax. CeeTo-
OWMOf, YCTaHaBNMBaOT B OTBEpPCTME HAa

cTeHke kopnyca. Kpome Toro, genaot psg, ©

OTBEPCTUIA PANOM C TenedoHOM NS aKyC-
TW4eckoro curHana. Beisogbl npoGHWka
BLINONHAKT Pa3HOUBETHLIMW TMEKUMMN
nposogamu (Hanpumep, KPacHelit — ana
X1, cuHuin — ans X2) ¢ metannndeckmmm
LLYNaMK MNK 3akKuMamm Tuna "kpokoaun™.

HanaxwveaioT NnpoBHUK NOACTPOEYHBLIM
peauctopom R2. BeiBoaw X1, X2 coenw-
HAIOT Mexay coboi, n aTum pPeancTopom
RO6KBAINTCS YCTOMYMBOM paBoThl MyNbTH-
subparopa. Mpw HeoBxoaMMOCTH HACTOTY
aKyCTUYECKOro CurHana ycTaHasnmeaioT
nopBopom koHgeHcatopa C1.

PenakTop — H. Hevaesa, rpagwka — H. Hevaesa
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"UudpoBas yragamka“

A. JIEHKWH, r. PasaHe

YCTpoﬁCTBn "Uudpoean yrapaika”
No3BONsAET peanusoBarb UIpy No yra-
abiBaHuio undpst ot 0 go 9 BroYMTENL-
HO. Wrpaowini gomkeH npeackasars, ka-
kan undpa 6yneT BeICBEYEHA Ha CBETOAW-
0fHOM MHOWKaTope. YeTpoucTeoM ynpae-
NAKDT OQHOW KHOMKOW, NpW Haxatwk Ha
HEE CBETOAVOAOHLIN MHOAMKATOP HayuHaeT
MUraTe, a UHAULUMPYEeMble Undpel — Bbic-

BaHus uMmnynecos 1...2 My, Tpanaucrop VT
BLINONHAET GYHKLMIA NEKTPOHHOTO KMoua.
MuTaHve yCTPoWCTBa OCYLLECTBSEeTCs OT
Gatapewn HanpsxeHuem 9 B.

Mocne BKAOHEHWS NUTAHWA KOHOEHCa-
Top C3 3apaxaercs 4epes peswctop R3
W BLICOKWIA YPOBEHbL Ha 3TOM pe3nctope
YCTaHABNMBAET CHETYMK B HyNeBoe COCToR-
Hue. Yepes peavctop R1 BeICOKWIA YPOBEHL
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cs v nHanumpyemas undpa ot 0 go 9, no-
Cne 4ero CHeTYUK MEepPEnonHAETCs WU CYeT
HaynHaetcs cHosa ¢ 0. MNockoneky yacTota
cnenoBaHua UMNYNLCOB BLICOKAaR, TO OT-
nensHeie unudpsl A rmasa Hepasnuynmb.
OpHoepemenHo Yepes avon VD1 saps-
»aeTca konaeHecarop C2, Ha Bxoae anemeH-
1a DD1.3, coeamHeHHOro ¢ 3TvM KoHaeHca-
TOPOM, YCTAHOBWTCR HU3KMIA YPOBEHbL W HaY-
Het paborats BTOpoW reHeparop. Ha 6asy
TpaHaucTopa VT1 nocTynawT wvmmynsCsl
cyactoTon cnenoeadma 1...2 N, B TAaKT C HW-
MW OH Bymer OTKpLIBATLCH W 38KPLIBATLCS,
a uHaukaTop muratsk. Ecnm kHonky SB1 or-
MYCTWUTL, TO NEPBLIA, a 3aTeM U BTOPOA reHe-
paTopbl nepecTaHyT paboTath, CHET UMNY b=
COB NPEKPaTTCH, MHOMKATOP Xe CBETHT No-
CTORHHO 1 OTOBPAEXKAET CNYYaiHyo Lmbpy.
Bce peranu ycTpoiicTea, 3a NCKnio4ye-
Huem Batapew, pasMeLLeHbl Ha nNevaTHon
nnate w3 oAHOCTOPOHHE (onbLrMpoBaH-
HOTO  CTEKNOTEKCTONWUTa  TONWWHOW
1,5...2 MM, naoBpaxeHHoii Ha puc. 2.
WcnonbaosaHsl peancTopsl C2-23, koH-
neHcatopsl C1—C4 kepamveckmne KM nnu
K10-17, C5 — K50-35 mnv aHanorv-Hsin nm-
MOPTHBINA, MUKPOKHONKa SB1 C ABymsA BLIBO-
namy, Hanpwmep, DTST-6. Buiknouatens
SA1 — pevkkossiid 109-2 unu apyrow, noa-
XOOSLWMA NO pasmepamM C 3amMbIKaoLLMMK
koHTaktamu. CBeTOAMOOHBIN WHAWKATOP
YKa3aHHOIO Ha Cxeme Tuna — OfHOPaspam-
HbI CEMU3NEMEHTHBIM — 3aMEHAETCH aHa-
NOrvyHEIM € OBLWMM aHOAoM, Hanpumep,
AJIC3246. barapes GB1 — "KpoHa", "Ko-

Puc. 2

60

TPO MeHaTLCHA. B aT0T MOMEHT urpaowmia
aaranuieaet nobyo uudpy 1u oTnyckaer
KHOMKY. Ha nHoukaTope sbicBeYMBaeTCs
cnyyaiHas uudpa, u urparoLmin Nposepa-
€T, yranan oH aty undpy unm HeT.

Cxema yctpoicTea nokazaHa Ha pmc. 1.
Mukpocxema DD2 npepcraenser coboit

| [ABOWNHO-[ECATWYHBIA cueTynk C pewmd-

PaTopoM ONs YNpPaBneHws CemMuanemeHT-
HbIM CBETOAMOMHbIM uHAaukaTtopom HG1.
Ha normyeckux anementax DD1.1, DD1.2
cobpaH ofuH reHepaTop NPAMOYTOnbHBLIX
WMNYNLCOB C 4acToTOoW  CheposaHvs
500...600 Iy, a Ha NOrM4ECKNX anemeHTax
DD1.3, DD1.4 — eT0pO# C 4ACTOTOM Cnepo-

MOCTYMAET HA OfIVH U3 BXOL0B NOTUHECKOTO
anementa DD1.1, a yepe3s peavcrop R4 —
Ha Bxop anemexTa DD 1.3, noatomy oba re-
HepaTopa He pabotaloT. Ha eeixoge ane-
menta DD 1.4 npucyTCTBYET BLICOKMIA ypO-
BEHb, TPaH3ucTop VT1 OTKpLIT, Ha MHOKKA-
Top HG1 nocrynaert nuraiowee Hanpaxe-
HUWE 1 CTaHeT nHaMumMpoeaTees uvdpa 0.
Kak Tonsko 6yner Haxarta kHornka SBi
"Myck", Ha Bxone anementa DD1.1, coegu-
HEHHOTO C 3TOM KHOMKO#, YCTAHOBUTCH HU3-
KWiIA YPOBEHb W NEPBLIA TEHepaTop HauyHeT
pabotats, MMnynbChl NOCTYNAOT Ha BXOL
C cyer4mka DD2, ero coCTosiHWE C KaXKObiM
WMMNYNECOM MEHSIETCS, MO3TOMY M3MEHRET-

PyHA” WK aHanoruyHas nvnoptHas. MoxHo
TAKXEe WCNONb30BaTh CTabMNU3VPOBaHHLIA
ceTesoi BNoK NUTaHWA C BEIXOOHBIM Hanps-
weHnem 9...10 B. K kBaaparHbiv KOHTaKT-
HbIM MNOLLAOKAM NPWNansaioT NepeLIe Bbl-
BOAOLI MMKPOCXEM, NMNIOCOBOIA BLIBOL, OKCUA-
HOrO KOHAeHcaTopa. BHewWwH WA Bug, CMOH-
TUPOBAHHOW NNaThLl NoKasaH Ha puc. 3. Ee
MOXHO Pa3MeCTUTE B KOPIyCe NoAXoasLLe-
ro pasmepa u3 M30NaLUMOHHOIO Marepuana.
Hanaxweanwua He Tpebyercs, W Mpu wWc-
NPagHbIX AETANAX U NPABUNBEHOM MOHTEXKE
YCTPOMCTEO HauwHaeT paboTars cpasy.

Pepaxtop — H. Hevaesa, rpaina — K. Annpees,
coro — asTopa




AnekTpoHHbI GapabaH

A. JIEMYKUH, r. PazaHb

aK HA3LIBAETCS 3NEKTPOHHENA MIPYLLKA,
BOCNPOM3BOAALLAR 3BYKOROW TOHANL-
HBI cUrHan Npy yaape nanodkamu. Yoap-
HOW yacTwo (BapabaHom) 1 OOHOBPEMEHHO
3BYKOBEIM M3NMyuaTenem sensercs auHa-
muyeckas ronoeka. B kasectee Gapaban-

6yeTca HekoTOpan CHOPOBKA, NO3TOMY He-
BHUMATENbHBIA "My3bIkaHT" ByneT Bce Bpe-
M# 3anasablearth, a AMHAMUK "MOMNaTL .
Cxema yCTpOICTBa Nokasada Ha puc. 1.
Ha TpanaucTopax VT1, VT2 cobpax reqepa-
Top, Ha TpaHaucTopax VT4, VT5 — tpurrep
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HbIX NANOYEK MOXHO MCNONL30BaTL 0ObIK-
HOBEHHYIO aBTOPYHKY MW kapaHaaiw. Yro-
6l "Bapabax” 3a3By4an, safaqya urparwoLle-
ro yaapute No HeMy Naioykol B MOMEHT
ceeveHun ceetoamopna. MNockoneky CBeTO-
Ovon BenbixMBaeT ¢ Yactotoi 1...2 T,
CcOenaTtk 3TO He NPOCTO, ANs SToro noTpe-

3TOr0 TPAH3UCTOPA, U OTKPOKOTCH TPaH3Wc-
Topbl VTS5 1 VT3 — HanpspkeHue nuTaHus
CHOBA NOCTYIWT Ha reHeparop, KoHOeHca-
Top C3 3apaauTcs, BMOMUTCH CBETOAMOA
HL1 1 BeCb NPOLLECC NOBTOPUTCA. YCTPOWNCT-
B0 paboTaeT TaK, YTO HanpPXeHWe NUTaHna
nepuoaMyeck, ¢ sacrotoin 1...2 Ny, noga-
eTCa W OTKNIoYaeTcs oT reseparopa. C aToi
e 4acTOTOW BCNbiXMBaeT ceeToavon HL1.
Ecnv B MOMEHT NPUCYTCTBUA Ha rede-
paTtope HanpsXeHus NUTaHWs HeCWUTbHO
yOapuTe no Anddy3opy AMHAMUHECKOR
ronoekum BA1, reHeparop HauHer pabo-
TaTk Ha 4acTOTE pe30HaHca AVHaMuyec-

kol ronosku (190 My) w Byner crblweH -

3BYKOBOW curHan. Ero npogomkuvtens-
HOCTb OrpaHnyeHa BPEMEHEM, B TEYEHNE
KOTOPOro HanpsiXXeHwe NUTaHusa NocTyna-
eT Ha reHeparop. Korpa nocne oTknioye-
HWSI HANPSDKEHWA OHO CHOBA NOCTYNWT Ha
reHeparop, oH yxe Oyget paboTaTs Ha Bbl-
COKOIA 4ACTOTe — 3BYKOBOrO CUrHana HeT.

Bce paetanu ycTpoicTea, kpome barapen
MATEHVA ¥ OMHEMUYECKON roMOBKY, MOHTU-
PYIOT Ha MEeYaTHoM nNnare u3 OAHOCTOPOHHE

LUmuTa, Ha amopgax VD1, VD2 — seinpsimu-
Tenb, a TpaHancTop VT3 BbinonHaeT ¢gyHk-
Ln kKommyTartopa. MNpwn nopaqe nuTaoLero
HaNPSXKEHUA BCE KOHAEHCATOPH Pas3psixe-
Hbl, TpaHaucTop VT4 3akpbiT, a TpaH3ncTop
VTS OTKpPLIT M NPOTEKAIOWMIA Yepes Hero
TOK OTKPOET TpaHancTop VT3 — Ttakvm 0b-
pasoM, Ha FreHepaTop NoCTYNUT Hanpsxe-
Hue nutanms. Konpencarop C3 3apagures,
W Ha4YHeT ceeTuTb ceeToamon HL1.
leHepatop Bo3byxaaeTca Ha 4acToTe,
onpegenseMoid MHOYKTUBHOCTHLIO OMHE-
MU4EcKkOn ronosku BAT 1 conpoTnenexHn-
em peauctopoe R1—R4. 3rta wactora
NPEeBLILLAET BEPXHIOK rPaHnLly 38YKOBOIo
[ManasoHa B HECKO/bKO pas v No3TOMy Ha
C/TyX He BOCMPUHUMAETCH W AMHaMUYec-
KOW rONOBKOI He socnponasoanTes. Cur-
Hal redepartopa uepes koHgeHcatop C1
MOCTYNaeT Ha BLINPAMWTENb, N HAYMHaeT-
cs 3apagka konpexcaropa C2. Tpanauc-
Top VT4 otkpoeTcs, Tpadauctopsl VIS5
1 VT3 3aKpo0TCA — NWTaHne reHeparopa
oTkmounTes. Konpencatop C3 paspsaouT-
cs, n ceetoamon, HL1 noracHer.
Konpencatop C2 paspspkaeTcs uyepes
peancTop R6 1 3MUTTEPHLIA NEPExoa TpaH-
anctopa VT4. 3710 NpuBeneT K 3aKpbiTyio

HONLrMPOBAHHOrO  CTEKNOTEeKCToNMTa
TONUWMHOR 1...2 MM, YepTex KOTOPOo No-
kasaH Ha puc. 2. Pesuctopsl — OMITT,
C2-33, kongencatoput C2, C3 — K50-35
WK adanornyHble uMnoptHele, C1 —
K10-17, KM, tpauaunctop VT3 — KT973
¢ NobbiM BykBEHHBIM WHOEKCOM. [Juoasl
1N4148 3ameHMbl Ha NoBbIe MaNOMOLL-
HBIE MMNyNLCHble auMone cepuin KA521,
K[522. Kpome ykasaHHOro Ha CXeme,
MOXHO NPUMEHWUTE CBETOAMOAB! KPACHO-
ro useta ceeveHus — KUMNO24AK, sene-
Horo — AN307BM, KMNO24AN, xentoro —
AN3070OM, KMIMNAZ24AK ninn aHanormyHble.

NuratoT "6apaBan” ot BGatapen 6F22
("KpoHa") wnn OT WecTn CoeavHEeHHbIX
NoCNenoBaTesibHO raNbBaHVYECKUX 3re-
MeHToB TUNnopaamMepa AA. [ins coepmHe-
Hua ¢ Batapeed MCNoONL3YIOT CTaHoapT-
HblA Pa3beM WM COOTBETCTBYIOLLYIO fe-
Tasb OT Bbllueawei ua cTpos barapen Th-
na "KpoHa". BHEWHWIA BWA, YCTPOWCTBA
rnokasaH Ha puc. 3.

MpaeunbHO cobpaHHoe M3 NCNPaBHbIX
aetaneil YCTPOWCTBO HanaXWBaHua He
TpebyeT.

Pegnaxrop — H. Hewaesa, rpagwra — 10. Annpees,
¢horo — asropa
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WU. HEYAEB, r. Mockea

H alTh B TEMHOE BREMS CYTOK pasnuy-
HblE NpeaMeTsl U O0BbeKTh, B TOM
YUCNE NOABWXHBIE (HANPUMep, AOomMaLL-
HUX XWBOTHEIX), CTAHET Jerdye, ecnu Ha
HWX 33KPEenuTb 3KOHOMWYHBIA MaayokK,

. ONWCaHWe KOTOPOro NPUBEAEHO HUXE:

C HacTynJeHMemM TeMHOTH OH aBTOMaTH-
YecKM BKMIONEETCA W HauYMHaeT nojasatk
CBETOBbIE CUIHASbI.

Cxema masuyka rnokasaHa Ha pmc. 1.
Mo cyTw, 3T0 HECUMMETPUYHBIA MYyNETUBMW-
6paTtop Ha TPaH3MCTopax PasHon CTPYKTY-
pbi VT2, VT3, koTopeii BuipaGaThiBaeT Ko-
POTKME WMMMNYNBECBl C WHTEPBANOM B He-
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CKONBKO CekyHf, MCTOMHWMKOM cBeTa chny-
MAT Manydaiowmin anoa HL1, aativkom oc-
BelLeHHOCTM — ¢oToTpaHawcTop VT1.

PaboTaeT yCTpOMCTEO Cneayomm o6-
pasom. Kak BWMAHO M3 CXeMbl, Y4acTOK
IMUTTEP—KONEKTOP GOTOTPaH3UCTOPa
VT1 emecte ¢ peanctopamu R1, R2 obpa-
3yeT AenuTens HanpskeHus B ueny Basw
TpaHaucTopa VT2. B ceeTnoe BpemMs CyTOK
COMNPOTUBIIEHWE 3TOMO Y4aCTKa HEBENWKO,
NO3TOMY HANPSDKEHWE HA AMUTTEPHOM ne-
pexone TpaHauctopa VT2 mano 1 oH 3a-
KpbIT. 3akpeiT 1 Tpansuctop VT3, no-
CKOMbKY HanpsKeHWe CMEeUEHWA Ha ero
fOa3e, 3aBMCsLUEE OT TOKa KONIEeKTopa
VT2, paBHO Hynto. MHLIMW CnoBamu, MyJb-
TuBuBpatop He pabotaet W noTtpebnse-
Ml UM TOK He NpesbiaeT 2...3 MrA.

C HacTynneHneM TEMHOTHI, KOrAa ua-
33 YMEHbLIEHWA OCBELUEHHOCTW COonpo-
TUBNEHWE Y4aCTKa SMWTTEP-—KONNEKTOp
¢doToTpanancTopa VT1 BO3pacTtaer Ha-
CTONMBKO, 4TO NafeHue HanpsbkeHws Ha
Hem pocturaet npumepHo 0,6 B, TpaHaun-
ctop VT2 HaunHaeT oTkpuiearscs. Yeenn-
YEHVEe CO3[ABaEMOro ero KONNEKTOPHBLIM
TOKOM NEAEHWA HAaNPSHKEHWA HA PE3NCTOo-
pe R4 npreogwnT K TOMY, 4TO HAYMHAET OT-
KpBIBATHCA W TpawaucTop VT3. B peayne-
TaTte HanpskkeHwe Ha ero Konnekrope no-
HIDKAETCH M HAYMHAET 3apsKaTbCA KOH-
nexcatop C1. 3apsgHelid TOK NpoTekaeT
yepes peavctop R1, yyactok amurTep—

konnektop VT1 v aMUTTEPHLIA Nepexog,
TpansaucTopa VT2, noatomy nocnenxwia
OTKpbIBaETCH ewe Bonblie 1 ero Konnek-
TOPHLIA TOK PacTeT, 4TO BEAET K euje
GonslemMy OTKpbIBAHWIO TpaHancTopa VT3
n T. 4. Npouecc npotekaeT naenHoobpas-
HO, 1 ceeToagnoA HL1 Apko BCNbIXxMBAeT.
Mo mepe sapaakn koHgeHcatopa C1
3aAPAAHLIA TOK YMEHBLUIABTCH, U B KAKON-TO
MOMEHT TpaHaucTop VT2, a Bcnen 3a HUM
1 VT3 HauvHaoT 3akpuliBateca. [poncxo-
AWUT 3TO BEICTPO, NOSTOMY CBETOANOA, PE3-
KO racHeT. Jlanee koHAeHcaTop paspsixa-
eTcs sepes ceetoamop, HL1, pesuctop RS
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1 BLICOKOOMHBIN peancTop R2, 1 kak Tonb-
KO HanpskeHWe Ha Hem NOHW3UTCHA A0 on-
peneneHHoro sHavexns, Tpadancrop VT2
BHOBb HAYHET OTKPBIBATECA W BECL NPO-
uecc noeroputca. M3-za Bonbworo co-
NPOTVBINEHNA Pa3psOHOA Leny npopon-
XUTENBHOCTL Paspaakn KOHOeHcaTopa
3HayuTensHo Bonbiue, Yem 3apsakv, no-
3TOMY MHTEPBaN Mexay BCNbILKAMKU CBe-
TOOMOAA AOCTUIAET HECKONBKMX CeKyHL.
Jnsi Toro 4To6e! Benbiwkn Guinm Gonee
3aMeTHbl, B YCTPOWCTBE TMPUMEHEH
CBEPXBAPKWIA cBeToawon. Ona MUHMMK-
3aUMN NUTAKOLLEro HanpsbkeHus BuibBpaH
ceetoouon TLWR9622 (kpacHoro userta
CBEYEeHWs) rpynnel Y (Npamoe Hanpsoke-

Hwe — 1,83...2,07 B). 310 no3BONseT co-
XPaHWUTb PaboToCNoCOBHOCTEL Masiuka Npu
CHIDKEHWI HANPAXEHUA NUTaHWA NPUMEpP-
Ho no 2,3 B.

Bce petany yCTpOICTBa pasMeLLaT Ha
NEYaTHOW Nnare 3 OAHOCTOPOHHE PONLM-
POBAHHOrO CTEKNOTEKCTONNTA, 3CKN3 KOTO-
POiA NOKa3aH Ha puc. 2. NoMuMOo TpaHanc-
TOPOB, YKa3aHHbIX Ha CXEeMe, B Manyke
MoxHO npumednTs KT361B, KT3610
m KT315B, KT315l, a 1akke TpaH3ncTophl
cepuii KT3107 (VT2) n KT3102 (VT3) ¢ nio-
6biM BykBEeHHBIM WMHOekcoM. CeeToauvon
HL1 — moGoii CBEPXLAPKUIA KDECHOTC LiBe-
Ta CBEYEHWUS C BO3MOXHO MEHbLUWM Nps-
MEIM HENPSXEHWEM W, XenaresisHo, ¢ Bonb-
MM YIAOM uanyueHus. MoxHo ncnone3o-
BaTb CBEepPXbAPKMIA ceetopmon n Benoro
LBeTa CBEYEeHWH, HO Torga NpuaeTcs yee-
NWHUTE HANPSKEHWE NUTaHWs (OHO AOIDKHO
BT He meHee 3,5 B). Konpexcaropsl C1,
C2 — mobele okCUAHbIE B LATMHOPWYEC-
KOM KOpryce gvameTpom 5 mm (Hanpw-
mep, cepyn TK gupmel Jamicon), peaucTo-
put — MNT, C2-33, P1-4. Buiknouarens
SA1 — nioboit manorabapuTHbIA.

BHewwHWiA BWO CMOHTHMPOBAHHOW NNaTsl
rnokasaH Ha pmuc. 3. Bmecte ¢ Batapeein
NUTaHWA ee NOMEeLLAT B KOPNyC noaxa-
OSLMX pasMepoB M3 M30NALWOHHOro Ma-
Tepwana. [ins paclmpeHns yrna usnyye-
HWA CBETOAMOAA MOXHO 3aKpenuTs Ha
HEM CBETOpPaCCEMBAIOLWWIA MNacTMacco-
Bblil KO/INA4Y0K (MAaTOBLIA MNKW NPO3payHLIA
C pyudNeHor NOBEPXHOCTEIO).

Barapelo NMTaHna masyka MOXHO CO-
CTABWUTL W3 PasiWyHbIX TANbLBAHWYECKWX
WUNK BKKYMYNATOPHBIX 3neMeHToB. Hanpu-
Mep, ecnnm OH NpegHasHa4YeH ons ycra-
HOBKW Ha HEBONLLUMX NOABMKHBIX 06beK-
Tax, 70 yaobHo ucnone3oeats manoraba-
PWTHLIE W NIETKWE ANCKOBEIE 3MIEMEHTHl TU-
nopaamepa 357A, B APYrnx cnyyasx uene-
coobpasHo npumeHnTs oGnapawume
BoNbLUEH eMKOCTBIO NankYMKoBeie AAA,

Ecnn Bce petann wcnpasHbl W HET
OLWNBOK B MOHTaXE, MasiHOK Ha4uWHaeT pa-
6oTaTe Cpasy Nocne BKKHYEHWS nuTa-
HWA — OOCTATOYHO 38KPbiTh OKOLWKO ¢o-
TOTPAH3UCTOPa HEeNPO3PaYyHOoI LUTOPKOWN.
TpebyemMoi APKOCTY BCMLILLEK A0DuBaIOT-
ca nonbBopom peawnctopa R5. Onutens-
HOCTb BCMBILLEK 3@BUCUT OT CONPOTHBIE-
Hua pesuctopa R1 1 eMkocTW koHpeHca-
Topa C1, a nayssl Mexay HAMW — OT eMKO-
CTW 3TOrO Xe KOHOEeHCaTopa U ConpoTUB-
neHus peauctopa R2.

IOna yeenvuexns pansHOCTH O6Hapy-
JEHNA MaAYKa YWCNo CBETOAMOO0B MOX-
HO YBENWYMTB, Hanpumep, A0 YeTeipex,
COEMHWE WX NOCNEAOoBaTENLHO U Pasme-
CTUB B KOHCTPYKLMM Taknm 0Bpasom, yTo-
66l OHKM M3NY4anu CBET B Pa3HbIe CTOPOHSI.
B 3TOM cnyyae, KOHEYHO, HanpskeHne nn-
TaHua Haa0 NoBLICUTL A0 12 B 1 nponop-
LMOHANBHO YBENNYUTE CONPOTUBENEHWNE
peanctopoe R1, R2, a peancrop RS nopno-
6paTts no Tpebyemoil SPKOCTW BCMbILLEK.

Penakrop — B, @ponos, rpagwka — B. ®ponos,
¢hoTo — asTopa




OnekTpoHHaa cUpeHa

H. HEYAEB, r. Mocksa

peanaraemoe YCTPOWCTBO MOXHO
NPUMEHWTE B CUCTEME OXPaHHOW
CUrHa/IM3aLmn, B KayecTse curHana ans
TPaHCNOPTHOro CPeacTsa, Hanpumep Be-
nocuMnena, a Takke B MOOEessx asToMobu-
el N ANa Opyrix uenem.
MpuHUMNUanLHas cxemMa CUpeHbl No-
Ka3saHa Ha pue. 1. Ee ocHoBa — MUKPO-
cxema KP1211EY1, npepnHasHayeHHas
L8 NOCTPOBHWS MMNYNLCHBIX Npeobpa-
3oearesiei Hanpsxenws. B coctas Muk-
pocxemsl BxoaaT RC-rexHeparop ¢ sHew-

me DD1 nocrtpoed reHeparop nunoob-
Pa3HOro HanNpPsXeHns, KOTOPLIA COCTOUT
W3 wuHTerpartopa, cobpadHHoro Ha ane-
menTe DD1.1, n koMnaparopa Hanpsxe-
Hua wHa snemedTax DD1.2, DD1.3,
1 NpeaHasHayeH ona ynpasneHs 4acTo-
Toih reneparopa mukpocxeme! DD2. MNop-
cTpoeyHbiMM peasuctopamu R1 v R2 na-
MEeHSIIOT 4acToTy 1 ¢opmy nunoobpasHo-
ro HanpsXeHua.

M3meHeHne 4acToTel reHeparopa MuK-
pocxemel DD2 ocylwiecTenserca cnegywo-
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HUMW 4aCTOTO3E4AILLMMY PE3NCTOPOM
1 KOHAEHCATOPOM, @ TaKXe [Ba MOLLHBIX
BRIXOAHBIX KAckaga, K KOTOpPBIM MOXHO
NOAKMO4aTL AMHAMUHECKYIO ONOBKY CO-
npotvenednem 50 Om n Bonee. HYacrory
reHepaTopa MOXHO MEeHsITb 3a CHeT W3-
MEHEHUs COMpOTUBNEHUS peswucTopa
¥ EMKOCTW KOHAeHcaTopa. Ha Mmukpocxe-

Go18.5-7.001,

K
L bbiB.5 D02

He (ONLrMPOBAHHOTO CTEKIOTEKCTONUTa
TonwwHoin 1,5...2 MM, yepTex KOTOopoW
nokasaH Ha puc. 2.

B ycrpoiicTee WCNONbL30BaHbl NOACT-
poeursie peanctopsl R1, R2, R7, RB —
CMN3-19, octansHeie — MIIT, C2-33, koH-
npevcartopsl C1—C3 — okcupHsbie K50-35
WK aHanorniHele UMNopTHele, C4 — ke-
pammyeckuin K10-17, KM-6. Juopst Mox-
HO npuMenuTs nobue cepwin KA102,
KA103, KO503, KO510, KO521, KO522,
Tpanauctop — KT361 ¢ mobuim Bykeex-
HbiM MHOekcom. Mukpocxemy K176/1A7
MOXHO 3aMenuTs Ha KS561JIA7. OvHamu-
yeckas ronoska BA1 c conpomMeneHem
He meHee 50 Om, Hanpyumep, 0,2511LLU-2,
0,5MALW-15. Buiknoyatens SA1 — mMano-
rabapuTtHuin MTS-101, SMTS-102 wim
nopobHbii. HanpsxeHne NuTaHns AOIMKHO
6uTe B npegenax 5...9 B. MNpw atom 3Ha-
yeHue NoTpefnaemMoro Toka onpeaenser-
€A B OCHOBHOM COMpPOTUBNEHWEM AWMHA-
MUHEckoil ronoeku. BrewwHwid Bupn co-
BpaHHOi NNaTel NoKa3aH Ha puc. 3.

Ecnwn nnaHMpyeTca UCNoNb30BaTk He-
CTabUNIM3NPOBAHHBIN MCTOYHWK NUTaHKUE,
TO B MMHYCOBLIA NPOBOA, NUTAHWA MUKPO-
cxembl DD1 xenatensHO BKNKOYUTE MHTE-
rpankHeiil CTabunn3aTop HanpsXeHwns
79L05. Ero ycraHasnMealdoT B PaspoiB
NpoBOOHWKE, WAYLEro K BelBogam 5—7
STOR MUKpocxeMel. Bxop, crabunusaropa
nogkmo4anT Kk obuleMy NpoBoay, Bbi-
oA — K Beisogam 5—7 DD1, a obwwmin
BbiBOg — K "+" C3. [lns NOBbLILLIEHWA Bbi-

XOAHOW MOWHOCTU W

M obpasom. B kauecTee yNpasnsowero
3NEeMEeHTa MCMNONL30BaH TpaHancTop VT1
Munoo6pasHoe HanpsxeHue Yepes pesnc-
Topel R4, R8 noctynaeT Ha 6asy TpaH3ucTo-
P&, 4TO NPUBOOMT K M3MEHEHWIO TOKA KO-
NeKTopa, CKOPOCTW 3a8pALKWN KOHOEHCcaTopa
C4, a 3Ha4uT, K M'BMEHEHWIO HacTOThHl TeHE-
paTopa M 3BYKOBOro curdana. B paHHom
Cyyae OHa W3MEHAETCA OT HECKONILKMX
DEeCSITKOB repu [0 HECKOJIBKX KUIOrepLl.
Bce petanu, 3a MCKIIDYEHWEM BbIKIIO-
yarens u AMHaMN4YeCckoi roNoBKW, MOHTU-
PYIOT Ha NeYaTHOoN Nnare U3 OAHOCTOPOH-

BO3MOXHOCTW MOAKIIO-
HYEHWUS 3BYKOBbLIX M3ny4a-
Tenemn ¢ CONpoTUBNEHWN-
€M HECKONIbKO OMOB,
Ha BbIXOOAX MWKPOCXe-
mel DD2 cnegyeT ycTa-
HOBUTL BydepHble Kac-
Kadbl Ha& MOLUHLIX none-
BbiX WK BUNONAPHBIX
TpaHaucTopax.
Hanaxweaune Haun-

1 ka peauctopa R8 s nono-
XeHue, Npy kotopom Ba-
3a 1 IMUTTEP TPaH3nCTo-
pa VT1 3amkHyTbi. [JByok-
KW OCTanbHbIX NOACTPO-
E4HbIX Pe3nCTOPOB CTa-
| BAT B CpefHee Nonoxe-
Hue. NopBopom peswc-
Topa R6 BLICTABNAOT MK~
HUMANBHYIO YaCTOTY 3BYKOBOrO CUrHana.
Peauctopom R8 nobusaroTcs M3MEHEHWS
HACTOTh! 3BYKOBOrO CUrHana, xapakTepHo-
ro ans cupexsl. ECnn yacTora He MeHser-
cs1, NPOBEPRAKT reHepaTop nunoobpasHo-
ro HanpskeHws 1, B cnyyae Heobxoammo-
¢, nopbopom peauctopa R3 pobuearot-
ca ero pabotocnocoBHocTn. B 3aknove-
HWe NOACTPOeYHbIMW peancTopamu R1,
R2, R7, RB nonyyaioT xenaemble napame-
TPbl 3BYKOBOrO CUrHana.

Penaxrop — H. Hevaesa, rpagwa — 10. AHapees,
oro — asTopa
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A. MAMMUYEB, n. Liatanoeo-1 CMoneHcko#n obn.

MpegnaraeMmas aBTOPOM CBETOAMOLHAS MIPYLUKA MO3BONAET MO-
| menupoBaths pasnuyHbie BUAbI ABVXEHWH 4€n0BevecKoi ¢urypsi,
paszBMBaeT KOOpAWHAUWIO, BHMUMaHWe, YYBCTBO pUTMa, ObicTpoTy

peakyuu,

\Y

apuoHeTka — 3TO OfHAa U3 PasHo-
BUOHOCTEN TeaTpasbHeiX Kykon. Ee

0COBEeHHOCTL 3aKNIOHaeTCA B TOM, 4TO OHa
noeTopaeT urypy Yenoeexka U NpueoauT-
CA B ABMXEHME C NOMOLLBID HUTER Cneun-

OTAENBHBIE ABWMXEHWSt KOHEeYHOCTEeRn ma-
PUOHETKK, OH aoBuBaETCH TOro, YTO 3pK-
Tenn HabmoaalT "OCMbICNEHHLIE™ U B3an-
MOCESI3aHHbIE OBWXEHWs — Hanpumep,
TaHeu. Marotoenexne WU ynpasnexve Ta-

ceetoamonoe. Ceetogvonst HL16—HL21
CBETAT MOCTOSHHO WM COCTaBNMIOT Heno-
LBWXHYK YacTb MapWOHETKW: roNoBa
(HL18), tynoemwe (HL19, HL20), yactn
npaeoi (HL16), neeoit (HL17) pyk v Horn
(HL21), a ocTasibHble — MOABMKHYIO HacTk
W CBETAT B 3aBUCUMOCTW OT NONOXEeHWs
nepexknoyaTensei.

Ceetoovoasl HL1—HL3 obpaayioT no-
J[BWXHYIO HaCThb Npasom pykun. B ncxogHoOM
NONOXEHWN KHOMOYHLIX NEepexknioyaTensn
SB1, SB2 ceetut ceeToomop HL2 — pyka
sbiTAHyTA. MpWU Haxatv Ha kHonky SB1
ceetoanon HL2 racHer w 3aropaertcs
HL3 — pyka onyckaetca BHW3. Ecnn Ha-
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anbHO 06y4eHHBIM YEJIDBEKOM — KYKJIOBO-
nom. HuTu CBA3LIBAIOT OTAENbHBIE NO-
[BWKHBIE 4ACTW KYK/Ibl C PYKaMK KYKIIOBO-
Aa. MacTtepcTBo 3TOrc YenoBeka 3akno-
4aeTcs B TOM, 4TO, KOMBWHWPYS W cCoveTas

KOW KYKJIOW — NpOLEeCcC CNOXHBLIA, HO ee
MOXHO COENaTk B BUAE SNEKTPOHHOW Wr-
PYLIKW, 3aMEHVB 3NeMeHTHl Tena CBeTo-
LOMOJAMW, 8 HUTWU — KHOMNOYHLIMW Nepe-
wmouatenamu. Torga, HAXKMMasa Ha KHOM-
KW, MOXHO MOAENMPOBATL pasinyHbie no-
3bl KyK/ibl, @ U3 NOCNEN0BATENBHBIX KOM-
6UHauWii co3naBaThk TAHUEBaNbHLIE KOM-
no3uummn.

Cxema vrpylukn nokasada Ha puc. 1.
Ceetopnonn HL1—HL21 pacrnonoxeHst
Lpyr OTHOCWTENbHO ApYyra B COOTBETCT-
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B ¢ puc. 2 n obpaayior Tabno, ynpae-
JIIEMOe BOCEMBIO KHOTIOYHBIMWU NEPEeXIo-
yatenamn SB1—SB8. Peawctopsl R1—
R6 — TOKOOrpaHu4MTeNnbHbe, OT UX CO-
NPOTUBNEHNS 38BUCUT APKOCTL CBEHEHWNS
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*aTb Ha kHorky SB2, To ceeroomop HL3
racHet nroput HL1 — pyka nogHumaeTcs
BBEPX. [TOCKOMNBKY KHOMOYHLIE MEepeKno-
yarenn SB1, SB2 eknioueHsl nocneposa-
TeneHo, To M3 ceetopanopoe HL1-—HL3
CBETUT TONBKO OAWH. AHANOTNYHO KHOMKa-
v SB3, SB4 ynpaenaT CEETOAWOAAMMN
nesoin pyku (HL4—HLE), a kHonkamu SBS,
SB6 — ceetopuopamn "obuleit” Horw
(HL7—HL9).

W3 ceerognopce HL12, HL14, HL15
COCTaBNEeHa npaeas Hora, a W3 CEeToamo-
aos HL10, HL11, HL13 — neeas. 3
rpynnel nepekmoYatoT kHonkon SBE, a no-
NOXEHWeM roneHn NeBoil N NPason HO-
W yrpaensoT kHonko SB7. B ucxogHoM
COCTOSIHMM KHOTIOYHLIX Mepekmouarenei
SB7, SB8 ceerar ceetoomoas HL10,
HL11 — roneds nNesol HOrM onywexHa
BHM3. [pw HEXKaTKUM Ha kHONKY SB7 racHeT
ceetoguon HL11 w saropaetca HL13 —
ronexs BuInpaAmnaeTcda. Ecnn HaxaTtk Ha
kHonky SB8, 1o kHonkoi SB7 MOXHO TOY-
HO TAKXE YNPasnsiTh rONeHsLI0 NPaBoil HO-
. Ha puc. 3 NokasaHsl N1k HEKOTOPbIe
M3 BO3MOXHBIX N03, a ux obuiee konuye-
CTBO MOXEeT AOCTUraTk HEeCKONbKWUX Oe-
caTkoB. lMockoneky kHonkwm SB1, SB2,
a Taike SB3, SB4 n SB5, SB6 coeavHersl
nocnegoBaTensHO, MakCUManeHoe YWcno
KHOMOK, HaXumaembix 0OAHOBpeMEHHO,

He npeepliwaer 5. B kavectee npumepa
B Tabnuue (puc. 4) ykazaHsl HOMepa KHO-
MOK, Ha KOTOPbIE CNeayeT HaXuMaTs (OHW
0B03Ha4eHsl 3HakoM (+)), 4ToBel nonyyaTs
Mo3bl, NOKa3aHHbIE Ha puc. 3.
CeeToamoasl M pesncTopbl MOHTUPYIOT
Ha nnate w3 OJHOCTOPOHHE (ONLTMpo-
BAHHOI0 CTEKNIOTEKCTOINTE, HEPTEX KOTO-
poii nokasax Ha puc. 5. Oxa paccuyutaHa
Ha ycTaHoeky peauctopos C2-33, MAT
MNpumeHeHs! CBETOAMOAL! KPACHOTO LIBETA
CBEeYeHWA B NNacTMaccOBOM KOpMyce au-
ameTtpoMm 5 MmMm. Kopnycsl CBETOAMOLOB
06TaumBaloT Ha TOYWNBHOM KaMmHe Wnn

FKpol

Puc. 6

Hapdwunem, 4Tobbl NPUaATE UM Heobxoaun-
Myio (OPMY B COOTBETCTBMM C puUC. 2.
Mpu atom cnenyer obparnte BHUMaHWe
(cm. pyc. 5) Ha pacnonoxeHve BLIBOAOB

ceeToauoaa. KHono4HLIE nepexmoyaTeni
SB1—SB8 — c¢ camosoaepatom KM1-1
(MKH6-1), Buixnioyatens nutadus SA1T —
MT1. Ux yCTaHasNMBAIOT HA KOPMyce Wr-
PYLUKM N COBOMHSIOT C MaToin W30IMpo-
BaHHLIMW NPOBOAAMM.

BHewHWiA BUAO, WrpylukKn NokasaHd Ha
puc. 6. [ins Hee vCcrons3ytoT NnactMac-
COBLIM KOPNYC MOAXOASILEro pasmepa.
B ueHTpe nuMuesO naHenu rnpopesalnnT
Kpyrnoe oteepcTve guametpom 35...45 mm
WKW MPAMOYroNbHOE €O  CTOPOHaMu
35...45 MM, KOTOPOE 3aKNEVBAIOT C BHYT-
DEHHEV CTOPOHLI SKPAaHOM 13 "MOMOYHO-
ro” oprcrekna. lnarty BUHTAMKM KPEnsT K
OCHOBaHWIO KOPNYyca Tak, 4To6LI nany4ai-
LWMe NOBEPXHOCTM KOPMYCOB CBETOAMO-
[OB BIUIOTHYIO NPWIErani K mniockocTy
3KpaHa. YnpaeneHnwe MapuOoHEeTKOW ocy-
WECTBNAIOT HaXaTMEM Ha KHOMku Gone-
LWKM W YKa3aTembHbIM Nansuamn pyk.
KaxasiM nansuem npuxoauTcs HaXumars
10 OQHOWM WNKN OBE KHOMKW OAHOBPEMEH-
HO, MO3TOMY WX PasMeLaloT Ha Kopnyce
nonapHo B COOTBETCTEWMKM C puc. 6. MNura-
10T wrpyilky ot BGarapeit "Kpoua®, "Ko-
pyHA" MM CETEBOr0 WCTOMHWKA NUTaHWUs
Hanpsxexdvem 9...12 B. lMNotpebnaembli
TOK coctasnaeT 25...60 mA.

Pepaktop — H. Hevaesa, rpadwika — 10 Anapees

SRS

CBeToanoaHbIi Kanenaockon

4. MAMUYEB, n/o LWWaranoBo-1 CMoneHckoi o6n.

HasepHoe, MHOrMM 3Hakoma 3a6aBHas Urpywka nog Ha3BaHUEM
kaneiigockon. Kycoykm UBeTHOro cTekna, oTpaxasicb B TpeX 3epka-
nax, o6pa3syioT NPUYYANUBEIE PA3HOLBETHBIE Y30Pbl, U3MEHSOLNe-
cH npu ee BpawjeHuu. ABTop paspaboTtan 3/1eKTPOHHbIN BapuaHT Ta-
KO UIrpyLiKM, B KOTOPON POsib KYCOYKOB CTEKNa BbIMNONMHAIOT CBETO-
avoasl, a UX NepexniYeHne cosgaeT pasHoobpasHeie y30pbl.

C Xema CBeTOANOAHOrO Kanemngockona
nokasara Ha puc. 1. OH cocTouT K3
yeThipex OAWHAKOBLIX Y3N0B, KaxXAblil 13
KOTOPLIX COOEPXWT TeHepaTop MMMyNb-
coB Ha mukpocxeme DD1, aneKTpOHHLIA
KN4 Ha TpadancTope VT1 u rpynny w3
wecTtn ceetopmopoe HL1—HL6. PaGora-
eT YCTPOMCTBO cnegywuwm obpasom.
Korpa Ha ebixone mukpocxemesl DD1 (Bbi-
B804 3) MPUCYTCTBYET BbICOKWIA YPOBEHD,
TPaH3UCTOP OTKPLIT U CBETOOMOAL! CBE-
THAT, NPY HW3KOM YPOBHE TPaH3ucTop 3a-
KPBLIT 1 CBETOAMOAKI FacHyT. BpemexHeie
napaMeTpbl MMMYyNbCOB HA BbIXOOE MWK-
poOCXeMbl ONPeaensouTCsl EMKOCTBIO KOH-
nencaropa C1 n conpoTUBNeHuaMn pe-
auctopoe R1, R2 v anga kaxaoro u3 Yetsl-
pex reHepartopoB PaanuyHbl, NMO3TOMY
rpynnel CBETOAWOA0B 38KUIraloTCs W rac-
HYT HE3aevcuUMO Apyr ot apyra. Kpome
TOrO, B KaXO0W rpynne WCnonb30BaHbl
CBETOAMOALl PAa3HOro UBETA CBEYEHWS,
PasnUuHOR GopMBl U PACNONOXEHE OHW
Ha Niare BrepeMeLLlKy CO CBETOAMoaamm
ApYrvx rpynmn, noatomy cos3faeTcs Bne-

YaTNeHWe WX XA0TUHECKOro NEepeknoye-
HWS, 4TO MMUTUPYET paboTy 0OBIYHOTO Ka-
neipockona.

Bce petanu, kpome Garapem v Bbi-
KKQYaTens, MOHTUPYIOT Ha MNevyaTtHon
rsiarte M3 OAHOCTOPOHHE (ONLrMPOBaH-
HOrO  CTEKJIOTEKCTONWUTE  TONWWHOA
1...1,5 MM, 4epTex KOTOPOI Mokasad Ha
puc. 2. CeeToANOab MOXHO YCTAHOBWTE
neymsa cnocobamu. OguH M3 HUX — 3TO
MOHT2X HENOCPEeACTBEHHO B OTBEPCTUA

nnatel. Bropoi — e or-

1HL3
1001 NE5SS.

1R3 10
4 ,Q%] R3 10K

U
-U

1
et

_A; I BEPCTWs 4715 CBETOAM-
OI0B MOHTMPYKOT na-

1R1* THLT HEMb AN MUKPOCXEM
110K SA1 8 kopryce DIP-16, a
=Y HL? B YETHIPE NNLLHNX KOH-
Bl TAKTHEIX fNenecrka B

KaX [0 U3 HUX yaansa-
01. B atoMm cnyvae B
KXoyl NaHeNb BKMO-
4aroT No WecTk CBeTO-
OWOA0B, YTO NO3BONS-
eT NPoBOANTE UX Bbic-
TRPYIO MepecTaHOBKY.
LieeT ceeyeHna ceeTo-
Avnopoe MoxeTr BwiTb

KPACHBIM, XENTbIM, 3€-

neHelM WnK coYeTaHn-

1A em 3TWX LIBeTOB, a WX
- = - dopma BuiGMpaeTcsa
A3 - - MPOW3BONEHO.

Lo 4 Mnaty C BeikKIO4a-
—- - Tenem un 6GatapeeW
1 A4 pasmewanT 8 nnacr-
— = MacCcoBOM KOpryce.
Puc. 1 B Hem ans cBETOAMO-
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[0B AenalT KBaapaTHOe OKHO, KOTopoe
3aKPLIBAIOT NPO3PaYHO NNacTMaccon.
MoHanobuTca Takxke NPuama, CKIeeH-
Has W3 Tpex NPAMOYroNbHbLIX KYCKOB
3depkana (Mnn MeTanna c 3epKanbHOW
MOBEPXHOCTLIO) WKUPUHOR 25...35 Mm

wn gnuron 100...150 MM, MOXHO, HANpW-
Mep, WCMNoNbL30BaTh CTapelil Kanenno-
cKOM. 3TU KYCKW CKNaAbIBAIOT 3epKasib-
HOW MOBEPXHOCTLIO BHYTPb, CKPEnnsaioT
KNeswen NeHTon unn Kieem n pasme-
WaKT B WWNIMHAPWYECKOM NNacTMacco-

BOM KOPryce noaxoAslero pasmepa,
HanpumMep, OT WaMNyHsa WKW Kpema.
Jna npocmoTpa nony4arLmxcs Yy3opos
NPW3My CTABAT HA OKHO B KOpPMyce ycT-
poiicTBa U MEONEeHHO ee NepeMelanT
1Mo Hemy. BHEWHWA BUO CMOHTUPOBEH-
HOI NNaTtel U 3epKanbHON NPU3MBl NOKa-
3ad Ha puc. 3.

B ycTpoicTBE NpUMeHEeHB Pe3ncTo-
put OMNT, C2-23, okcKaHble KOHOEHCa-
Topbl — K50-35 wnn aHanornyHele um-
nopTHule, octaneHele — K10-17, Mmukpo-
cxemy NE535 MOXHO 3aMeHnTb Ha
KP1006BM1, ponycTMmo WMCNONL30BaThb
TpaHaucTopsl cepwuin KT315, KT3102 c
MobeiMn BykBeHHBIMK MHaekcamn. Cee-
TogMoOsl — mManorabapuTHele pasHoro
LIBETA CBEYEHWUSA 1 PA3NNHHON GOPMEl N3-
nyqarLein nosepxHocTi. KpacHoro cee-
yenunn: kpyrnon dopmel — ANI307BEM,
KUNA21A-K; keagpatton — KUMMO2A-1K;
npamoyronsHon — KMMMO1A-1K; Tpey-
roneHon — KWIMMO3A-1K. 3enenoro
cBeveHvs: Kpyrnoi popmel — ANT307BM,
KMNA21A-1T; keappatHon — KUNMO2B-1K;
npamoyroneHoin — KMMNMO1B-1711; Tpe-
yronsHon — KWUMNMO3B-1J1. Xentoro
cBeyenns: Kpyrnon dopmel — ANT307AM,
KUNO21A-K; nNpaMoyronkHOM
KUNA2s8A->X. Ecnv nMeTCcH CEETOON-
04kl TONBKO C KPYrnon (hopMoin nany4va-
0L NOBEPXHOCTW, TO WX MOXHO 06-
TOYUTL HANWILHWKOM WNK Hapdwunem
ons npuaadns um Tpebyemoi popmel.
Buiknouyatens — nwoboi manorabaput-
Hetil, [MMTawT YyCTPOWCTBO OT LWECTH
ranbBaHUyecKnx 3NEMEHTOB TUnopas-
mepa AA unyn AAA, BKIKOYEHHBIX Nocne-
[0OBaTeNbHO, MW CETEBOr0 MCTOYHWKA
NUTAHWA C BLIXOLHLIM HAaNPaXeHnem
9 B. MNoTpefnaemMulil TOK HE NpeBLILLaeT
45 mA.

Hanaxvsanve CBOANTCH K YCTaHOBKE
Wenaemblx BpPEMEHHBIX NapaMeTposB
MMNYNBCOB KaxXAoro W3 reHepartopos
nonBbopoM CONPOTUBEHWUA PE3NCTOPOB
R1, R2 B npepgenax 36...110 kOm. lMpwn
3TOM NPOACMKWTENBHOCTE CBEYEHWUA
COOTBETCTBYIOUEA TpPynnel CBETOOWO-
008 3aBMCUT OT CYMMapHOro CONpoTUB-
newus peanctopos R1 v R2, a anutens-
HOCTb Nay3bl — OT CONPOTUENEHUA pe-
auctopa R2. [ns peanusauun onepa-
TUBHOW PEryNMpOBKN KadKABLIA U3 pe3nc-
Topoe R1 1 R2 3ameHsioT Ha gga nocne-
[OBaTeNbHO COEAWHEHHbIX! MOCTOfAH-
HBIA  pPeaucTop  CcOonpoTUBNEeHWeM
10...20 kOM W NepeMeHHblii — Conpo-
TvBnexsnem 100 kOm. Ho npw aTOM He-
06x0AMMO CKOPPEKTUPOBATL NEYaTHyo
nnarty Wi pasMecTuTb MNepeMeHHbe
pPe3NCTOPLl HA KOpMyce YCTPOWCTEA.
Ana yBenuYeHWMs SAPKOCTW CBEYeHW:
CBETOANOAOE CONPOTUBNEHUA PE3NCTO-
poe R4, RS MOXHO yMEHbWWTE A0
510 Om, HO NpW 3TOM BO3PACTET W NO-
Tpebnaemulil yCTPOWCTBOM TOK.

Penaxrop — H. Hevaesa, rpagwka — 10, Axapees,
hoTo — aBropa



B KOHLE anpena aToro roga B nogmo-
ckoBHOM [lomopgenose npowen
nepeuiii cbean Coioza paguonoburenein
Foccuw (0o 3TOro NPoBOAWMANCE TONLKO

S .

fMpeangenr CPP P. Tomac (RZ3AA) spyvaer Aungpew
(UAOANW) 3xavok u yaoctosepenwe MCMK.

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

i cogercTiim Coioza [aguamobutenicii Poccuu

NMepBbini cre3n CPP

B. ®epenko (UA3AHA). YnocToeepexve
W 3Ha4ok "MacTep chnopta Poccun mex-
[yHapoaHoro knacca” No pagvocnopTy
Bbinm BpyyeHsl A. Ceatuy (UADANW).

L & o

Cearyy

koHdepenumn CPP). B ero pa-
6oTe npuHanK yyactne 54 pe-
nerata, npegcTaensswnx 40
pernoHansHbix otaeneHdnin Co- §
1033 U3 BCcex cemn depepals-
HbIX OKPYroB, » okono 40 yeno-
BeK npurnawweHHeix. MNocne oT-
KpeITUA Chezfna u uabpauuns
ero paboymx opraHos — npe-
3KMaUYMa, MaHOATHOWN, CHETHON
M pefakuMOHHBIX KOMUCCHA,
samecTuTeNb aupekropa @ryn
rPYHLU J1. MuxaneBckwin 3aun-
Tan npuUKkas MUHUCTPa MHgop-
MALWMOHHBIX TEXHONOrMA KU CBA-
3 PO J1. Peiimana 0 Harpax-
OeHWKM  3Ha4YkoM  "TloYeTHwIn
pagucT” paguonobutenei —
yneros Cowsa pagwoniobure-
neil Poccun. OHn Beinu Bpyue-
Hbl NPUCYTCTBOBABLUMM  Ha
chesge paguomobuTensm:
B. Anbytoey (UA4YE), A. BpoiT-
many (UA1ZAQ), M. Knokosy
(UASPM), A. Meposy (UA3ECA),
A. Hexopowesy (RVIWB) n

e

Hdenerar chesna or permnoHansHoOro oT-
AeneHun CPP Bnagumupckoi oGnacru
Huna Bannosa (RK3VA).

C oTmyeTHulM goknagom of utorax pa-
6ot npesnowyma CPP B nepwopn
2005—2006 rr. BHICTYNWUA NPe3aupeHT
CPP P. Tomac (RZ3AA). B obcyxaeHun
poknapga npuHanu yyactve J1. Muxanee-
ckmii (RK3DXU), B. Ctenanos (RU3AX),
H. BanHoBa (RK3VA), E. CtaBuukuin
(UAOCA), O. BoponwH (RV3DUT), H. Ca-
wennn (RV1AQ), H. lowuapos (RA3TT),
A. Kyiicokoe (UABYW), A. lMNpoceeTtos

(UA3ICK), A. Kenxekynos (UABXT),
O. Amutprer (RA3AQ), B. Myaopetko
(UAOLDX), C. KoceHko (RWGEFO),
B. Bakwees (RX3XF), M. Hepetun

(RWEHKF), WU. Byknan (RA3AUU), A. Cy-
X8HOB (UA1Z2Z), B. CTpens40HOK
(UASQM), A. Mepoe (UA3ECA), M. Ky-
momos (UA1QV), M. Knokos (UAIPM),
B. MpounH (UA4HBW), A. bpoitman
(UA1ZAQ), A. Cearen, (UADANW). Crespn
3acnywian oTHeT PeBu3WOHHONA KOMWMC-
cun CPP, ¢ koTtopsiM BelcTynun H. Caxap
(RU3DG).

Coesg npuanan paborty npesnanyma
CPP 3a 0TY4eTHLIN Nepuog yaoosNeTsopu-
TeNbHOW W yTBEPOWS OTHET PEeBU3NOH-
HoWn kommcenn CPP. Mo wtoram paboTwl
cbesna buino NPUHATO NOCTaHOBNEHWE,
B KOTOPOM OrfpefeneHbl OCHOBHLIE Ha-
npaenexnsa pabGortol npesvanyma CPP
1 Coeetos PO CPP na nepwopg 2007—
2009 rr.

Cuesq npuHsn Takke crefyowme pe-
LEHMs MO OPraHn3auMoHHLIM BOMPoCcam:

— oceoboaun OT 3aHMMaeMon O0MX-
HOCTW uneHa npeawanyma CPP WU. byk-
nana (RA3AUU) no cobcTBEHHOMY Xena-
HUWIO;

— oceoBoann OT 3aHMMaeMOol OOMK-
HOCTW uneHa npeanpguyma CPP A. HepHbix
(RNEBY) B cBA3K C NepexofoM Ha Opyryo
LOMNXHOCT;

— oceofoavn OT 3aHUMaeMolr 0omx-
HOCTW Npencefatens PeBU3NOHHOW KO-
muccun CPP B. Knumosa (UA3QD) no
COBCTBEHHOMY XENAHWNIO,

— oceofoavn OT 3aHUMaeMon OOMmX-
HOCTWU 4NeHa PEeBU3NOHHON KOMWCCUW
A. Kyiicokoea (UABYW) B CBSi3M C nepexo-
AOM Ha OpYryi0 QO/DKHOCT,

— wabpan uneHom npesvanyma CPP
npepctaentens HOxHoro dpegepansHoro
okpyra A. Kyiicokosa (UABYW);

— uabpan yneHoMm npeavonyma CPP
. Boponwxa (RV3DUT);

— w3bpan npepncepaTenem peBv3n-
oHHOlW  kKommccun  CPP AL YepHsix
(RNBBY);

— u3Bpan YNeHOM PEeBU3UOHHOW KO-
muccun CPP A. laaca (RABYY). o]



"PAOUO" — O CBA3U
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HA JIOBUTE/IbCKUX
ANAMASOHAX

CopeBHOBaHWA

TpapuunoxHele TENETalNHLIE CopeBHOBa-
A RUSSIAN "RADIO™ WW RTTY CONTEST npo-
BOOATCA pefakuwen xypHana “Pagwo” B nep-
eyo cybboty cenTaBpa. B atom rogy onn BynyT
npoxoauTe ¢ 00.00 po 24.00 UTC 1 centabpa
Ha mobuTensckux awanasoxax 80, 40, 20, 15 u
10 meTpoB. CnOpTCMEHBI MOTYT BLICTYNaTk
B CRefyioLLUuX nofarpynnax: "oavH onepaTtop —
BCE AManasoHbl”; "0QuH ONeparop — OWH aua-
nasoH”; "HECKONBKO ONEPAToOpos — BCE AMana-
30H — oOvH nepepam™wk”; "Halmoparenn”.
PaguocTaHumMm, peluMBLIVE 3aSBUTLCH B COPEB-
HOBaHWSAX Ha OOHOM Avanazoxe, MoryT pabo-
TaTb Ha BCEX AWMANa3oHax, HO OTYET, ECTECTBEH-
HO, NPE0CTABAAETCSH 33 BCE CBA3WN, NPOBEAEH-
HblE B 3TUX COPEBHOBAHUAX.

AV ERAL

PAAMO

m-....m‘wd.zg--'"J 1084 Wpearicm

Poccuiickme pagmuoctaqumm nepeaaior KoH-
TPONBHLIA HOMEp, cOCToALLWA U3 RST u yonos-
Horo AsyxGykeenHoro oBoarasenws obnactu
(kpan, pecrnyBnukM), a OCTANbHHIE YYACTHUKN —
u3 RST v YCROBHOTO HOMEDE 30HH NO CIMCKY
nunnoma WAZ.

3a pagWoCEBA3N BHYTPW KOHTMHEHTA Ha4YMc-
NAETCAH NO 5 OMKOB, C APYTMMKM KOHTMHEHTaMW —
no 10 oukos. [MOBTOPHBIE CBA3W paspelleHst
TONLKO Ha pasHex aumanasodax. Kaxpan o6-
nacTe POCGUMW 1 Kax4an CTpaHa no Crvcky avn-
noma DXCC paiT 0QHO 04KO [NA MHOXWUTENS Ha
KawaoM OvanasoHe. 3asensemulil peaynerar
NOMYYAETCA NEPEMHOXEHWEM CYMMEl O4KOB 33
CBS3M HA CYMMaPHBIR MHOMUTENL,

MoGeguTens B noarpynne "OAwH onepa-
TOp — BCe AvanaioHs” Byper otMever mesa-
N0, 8 KoMaHaa, NoKasaslan NyYwwii pesynb-
Tar B NOLrpynne "HecKoNsKo Oneparopos —
BCE OMana3oHsl — OMH NepepaTivk”, — nia-
KETKOI. JononHUTENEHO (NpW BLICOKOH akTue-
HOCTW) MegansmMm MoryT Beime oTMeYeHEl W No-
BepuTeny no omanasodam. KoHTecT-gunnomsl
nony4ar nobeauTeni no CrpaHam v paguocTan-
LMK, NOKa3aBIUME BEICOKWE DE3YNETaTH B NOA-
rpynnax. OTyeTs »enartensHo NpencrasnaTb
8 ¢opmate Cabrillo, Ho GyayT NpuHUMaTLECH
ASCII oyetsl B apyrux dopmarax. He Tpebyet-
CH NPEACTaBNATL CIVICKM MHOXWTENneid u no-
BTOPHLIX cBA3el. OTHeTHl HaN0 BHCHNETE B BU-
08 NPUNOXEHWA K NWceMy, a B none “Tema”
MUCLMa HAONO0 BHECTW NO3LIBHOW YYacTHWKA.
DNEKTPOHHLEIE OTHETH BHICHINAKT Ha e-mail:
contest@radio.ru . ByMaxHbie OTYETH BHICHI-

naoT B anpec xypHana "Pagwo”: 107045, Poc-
cus, Mockea, Cenweepcroe nep., o. 10, pepak-
LuwA xypHana "Paawo”. KpaiHwii Cpok BoICLUTKN
or4eroe — 1 oktABpA 2007 r. (no wreMnento).

Mo UTOram COPEEHOBAHWIA HA NP3k XypHana
"Paamo” vix nobearTeny oTMENaIOTCA MEefananm
W MNaKeTKaMK, a Te, KTO NOKa3an BelCOKME Pesy -
TaTs (B 06LIEM 384ETE MK, HANPUMED, NO CTRaHe
WM TEPPUTOPMK MWpa) — KOHTECT-OUNNOMaMU
wypHana (oM. doTo). Pacceika Harpag v awnno-
MOB BEAETCA NO aApecam, NPWBEaeHHEM B OTYe-
Tax Y4aCTHWKOB COPEBHOBAHWA, HO HEDEOKW Chy-
4au, KOrla OHW BO3BpaLLANTCs 06paTHo B peaak-
Um0, TIPMYMH TOMY HECKOMIEKO, WM WX HEOBXOAMMO
YMTHIBATE NPW NOAIOTOBKE OTHETA,

Hanpwmep, B o™ieTe ykasoiBaeTcs aboHeHT-
CKMIA SILLUMK, KOTOPBA NPUHAANEXUT HE Camomy
CNOPTCMEHY, 8 KOMY-TO W3 €ro 3HaKkoMbiX WK
POQCTBEHHWKOB. DOPMANLHO NOYTE MMEET Npa-
BO BEPHYTL OTNpaBNeHue, BciW 3TO MHAWBWMAOY-
anbHu a60HEHTCKMIA AWK, a He aboHeHTCKUA
AWK KONEKTUBHOMO nonb3cBanma (obuect-
BEHHOIA opraHvzaumm v T. n.). Cnyyaw sozepara
C yKasaHueMm npuuvHel "noflyNaTens He ABNReT-
CA BNagenblemM NaHHoro aBoHeHTCKOro Amka”
y Hac Beinv. B atoi cutyaumm B OTYETE NyHile
YyKa3LIBaTEL NOMALLHWA aapec.

Ewe opHa npwyvHa Bo3BpaTa oTnpaene-
HWIA — HE NONHLINA NOYTOBHW aapec. 3To 4acTo
BCTPEYAETCA Y KOMaHD KONMNEeKTWBHLIX pagwo-
cranuuil. Mx onepatopsl NpUBOOAT NONTOBLIA
afpec ¢ TOYHOCTLIO A0 A0ME, HO HE YKa3uIBaIOT
OPraHn3auwuio, KOTOPoW NPpUHEANeXUT faHHas
KONNIEKTWBHAA PAAMOCTaHLUMA, ITO TaKKe Ana
NOMTOBWKOE ABNAETCH POPMANTEHLIM OCHOBAHW-
EM BEPHYTL OTNRABNEHWE C NPUNWMCKOR "yKaxn-
TE ToyHelil agpec”. MNo3TOMY B 3TWMX CNY4aRX
B afpece noclnie HoMepa Aoma Hapo obn3arens-
HO yKa3aTh, Hanpumep, "LWKOMa HOMED TaKon-
TO", "CTAHUMS IOHBIX TEXHWKOB™ W T. M.

C enanenslamm aboHEHTCKMK ALLWKoB OuiBa-
€T W eLle OfWH Ka3yc. Kak u3BecTHO, UTOM 3a04-
HbIX COPEEHOBaHWIA NO PAAVOCBASW NOABOAATCH
B TEMEHWE HECKOMBKWMX MECAUEB. ECAn COpeBHO-

BaHWs NPOBOMIMCL BO BTOPOW NONOBUHE roaa,
TO pacceUlka Harpan 0GHYHO NPoMCXoOMT yXe
B cnenyiowem rofy. M ecnv enapened, aboHeHT-
CKOMO FLUMKE PELWWN OT Hero OTKa3amteCs wMin
NpocTo BOBpEMA He BHEG aDoneHTCkyo nnarty,
M NoJly4aem CBOE OTNPaBNEHUE C NOMETKON —
" NAHHLIA aBOHEHTCKMIA ALK HE CNONL3YETCH .
Bo scex cny4anx, KOraa BO3HUKaIOT npobne-
Mbl C NOMTOR A5 NPAMON Pacceiikn Harpag aga-
pecaraM, pegakuws B aansHeiiuem Oyoer Ha-
NPaBnsitTe KOHTECT-AWNIOMEl B DErVOHANBHLIE
otnenenuws Coaa pagwomobutenei Poccuw.

Aunnomel

"Yysalwma xocmuyeckas”. ITOT Ounnom
yupexaeH Yysaiwckum PO CPP B 4ecTb koCMO-
HaBTOB — ypoXeHues Yysawmm: aeaxas lepos
Coeerckoro Cowsa A, . Hukonaesa, lepos

Poccwm H. M. ByaapwHa v gonroe spems npo-
*ueasllero 8 Yysawum lepoa Coeetckoro Colo-
3a M. X. Marnapogea. Ero eefaT 3a paguoces-
au (Habniopenns) Ha KB auanazonax ¢ [ecatLio
pasnuuHEMK  PaauocTaHUMAMK YyBatmmn nam
OfIHY PAOMOCBES3k CO CNELMANLHON CTaHuuvein
UE4YCS. Ha YKB awanasoHax QOoCTaTONHO Npo-
BECTW OOHY pamvoceask (Habmopenve). Buou
MOOYNAUMK 1 auanazoHs — nobue. Cenasw Ha
avnnow 3acyuteiealoTces © 12 anpena 2007
Jvnnom BEAAIOT HA OCHOBaHWK BHINMCKK 13 an-
naparHoro ypHana. CTouMoCTe aunnoma —
100 py6. gons  pagwonoburenei  Poccuwm,
5 y. e. — ana pagnonobuteneiws CHINL By, e. —
ana paguomoBuTeneil u3 cTpad AankHero 3apy-
Bexus. 3aneky Ha AUNNIOM 1 JEHEXHHI Nepe-
800 OTNPaBNAT Ha uma AnbyToea Banepuwada
leoprueswya (UA4YE) no appecy: YuvTensckuia
nep., aoM 1, . Yebokcapwa, 428008, Poccws.
Koxraxthulit e-mail: uadye@mail.ru .
"KpoHwTranr”", "Kporwraar — xonsibens
papmo”, "KpoHWwTagckas KpenocTs”. 31 avn-
NOMbl BHAZIOT 33 paavoCBA3n C TREMS paamo-
cTanumsMm KpoHwragra wav 3a OpHy CBR3b
© MeMOpMansHoN paawoctaduwei R1ASE, koto-
pan paboraer w3 Guslwero "MunHoro ogwuep-
CKOMo Knacea” — UeTopuieckoro mecta waobpe-
TeHwA pagwo Anekcangpom Crenadosudem MMo-
noseiM. OrpaHnyeHnii No BDEMEHW NPOBEOEeHUs
PaavoCBR3EN, AMana3oHaM 1 BUAAM M3NyYeHus

A A b, "0 S
SR o TAZTCRNE KPENDCTE
Sa pvatscom: Kb st papmecreseh WL
o p——T L pasriastire

HeT. 3aaBKv W ONRaTy AMNNOMOE (NONTOBHIA Ne-
PEeBoA) BHICHINAOT No aapecy: 197760, r. Kpou-
waar, ab. . 300, Meicerko Bnapmmnpy BukTo-
posuyy (RATAD). CTOUMOCTE KAXAOr0 M3 Ounno-
moB — 30 py6. Ha aHanormuHeix yenosusx fun-
NOMBI BBOAIOT W Habmogarensm.,

HosocTn

Hactynuna scHoCTE B ucnons3oeanun 6no-
KOB npeduKcoB pagmocTaHUMA Nocne pasaene-
Hua Cepbwn v Yeproropww. Pagwoctavumn
YepHoropuy Teneps UCNonb3yloT npeduke ce-
pun 40, a Cepbum —npedmkca Y1 u YU. MNpe-
dwkcsl 4N v YZ, koTopble padee Takke npume-
HANW paavonobuTeny eaMHON CTpaHel, Nnepese-
neHel B peseps MexayHapoaHOro colo3a aNeKT-
POCBAaM W, BO3MOXHO, ByoyT BoeneqHs apy-
rAM CTpaHam. m



OpHoAMana3oOHHbIA TPaHCUBEP
ana umppoBbIX BUAOB CBA3MN
Anaronunii POCCUHCKWI (RV6HTJ), r. Kucnosoack

CraBpononeckoro kpas

C/A B YWTEETE 3TU CTPOKW, 3HAYMT,

BAC WHTEPECYET 3araf0u4Hblii MUP KO-
POTKMX BOMH. A eCcnn Yy Bac yxe ecte W
KOMMNBIOTEP, TO OCTaeTCA COENaTb Nb
OfMH MaJIEHBKWIA Wwar, 4T00Ll NPUCTYNUTL
K OCBOEHMIO OTHOCWTENLHO HOBBLIX BWOB
KB paguocessn — undpoBsiX, OCHOBaH-
HblX HA COBOKYMNHOCTWU (DaHTACTUHECKNX
BO3MOXHOCTE coepemenHoro MK v pac-
npocTpadsemoro GecrnnarHo sHrysuacTa-
MW 3TUX BWAOB CBA3W NPOrpaMmHoro
obecnevenus [1]. Bax+Hoih ocobeHHOCTLIO
undpoesix BMAOE cesan (LIBC) sensetcs
BBICOKaA MOMEXOYCTOMYMBOCTL KaHana
CBA3M, NPOMCTEKAWana 13 caMmoro ux
NPUHLMMIE — W3NYYEeHWS OYeHb Y3KOro
crnekTpa curHana paguonepenarqyvka.
Brnaropaps aToMy AOCTaTOuHO 3hdexTms-
HO WICMONB3YETCH €70 IHEPrus, OCYLL|ECTB-
NAeTca ONpefeneHHas onTUMW3auma na-
pPaMeTPOB NMpUeMHWKa curHana. Ana npo-
sepexus LBC Het ocoboii HeobxoammocTn
B NPUMEHEHM CNIOXHOW, MOLLHOR W 4yBCT-
BUTENLHOW paavoannapatypel. MmeHHo
NO3TOMY 3TOT BUJ, CBA3W O4EHb NOAXOANT
niobutenam paBoTel ManoW MOLLHOCTLIO
(QRP). Opyras saxHaa ocobeHHocTs LIBC
B TOM, NTO BCE NKOBWUTENLCKWE PaanocTaH-
LMK, WUCTONL3YIOWME 3TW BUOL CBA3MW,
CrpynMUMPOBaHsl B ONpefenieHHslx, 3apa-
HEEe OroBOpeHHbIx yyacTkax KB pwanaso-
HOE. MNonNb30BaTLCHA TPAAMLIMOHHBIMK Opra-
HaMu yNpaeneHns 0BLIYHO NCMNONL3YEMOro
TpaHcweepa Het HeobxopumocTy. Bee pe-
rYIMPOBKK W YNpasiieHne MOXHO OCYLLE-
CTB/IATE NPOrpaMmMHO C KOMMLIOTEPa, A0-
CTaTO4HO NNLLE COEAVHUTE COOTBETCTEYIO-
ujMe BXoAbl ¥ BbIXOAR! 3BYKOBOW kapTsl MK
W TpaHcueepa Mexay coboi.

Jlna HayaneHoro arana oceoexuns LIBC
MOXHO W3roTOBWTL MPOCTON TpaHcwueep,
He TPebylolWwmMii MexaHuyeckux yanos
W OpraHoB yrnpaenexHus, Hanpumep, Ta-
KOM, KaK OrMMcaH B 3TOW cTaTee. Hecmotps
Ha mManoie rabapwTel, YCTPOWCTBO npeg-
craensiet coboil NOMHOCTBIO 3aKOHYEHHBIR
annapar. Bulcokylo CTabWNeHOCTE Wany4ya-
eMOil 1 MPUHUMEEMON HaCTOTkI TPaHGK-
sepa obecneunBaeT HECNOXHbIA OOHO-
neTneeoil cHresartop. CeeToRas MHOVKa-
UM pexuMoB paboTel HArMAOAHO AEMOHCT-
PUPYET BEPHOCTL HACTPOWMKWM YNpPaensio-
LWero nNporpaMmHoro oBecneyeHs Kom-
neloTepa, @ KoMBKMHUPOBAHHBLIA WHAWKE-
Top BY BLIXOOHOW MOLHOCTW NO3BOASET
ONTUMAanbHO YCTAHOBUTE YPOBEHb CUrHa-
na, nopasaemMoro CO 3BYKOBOW KapTol
komnbtoTepa. lNpegycmoTpena 3awmTa ot
NOAKIIIOYEHNA CTOYHWKA NuTaHus obpar-
HOW nonspHocTu. OpHONNATHas KOHCT-
pYKUMA (B NPAMOM CMbICNE 3TOro CNoea)
NMPY NONHOM OTCYTCTBUW KaKux-NNB0 Xry-
TOB U MOHT&XHLIX MPOBOAOE NO3BOMWT pe-
WWBLIMMCS Ha NOBTOpeHue wabexare Ha
3TOM NyTW BCEBO3MOXHbIX "rpabneir”,
nonrocTpos u tem Gonee pasoyaposaHus.
3tomy Byper cnocobcTBOBaTE TakKkKe W
NpMMEHeHHas cxeMoTexHuka, obecneuun-
BaOLa" HeoBXOAMMBIE PEXWMBl Mo Mo-
CTOSHHOMY TOKY BCEX Y3108, NpW YCIIOBUM

MPUMEHEHNST KOHOAMUMOHHE KOMIMIEKTY-
IOWMX, COOTBETCTRYIOWMX MO CBOMM Napa-
meTpam TY. Heckonbko Gonblwee wvcno
WCMOJSL3YEMBIX 3NTEMEHTOB, HEXENW Beino
6Bl MUHMMENEHO HEODXoaMMO NMPY MHOW-
BMYaNLHOW HACTPOMKE KX A0ro Kackasa,
npuasans obecneynTs HeobxoauMele pe-
XUMbl paboTel NPY BCEM BO3MOXHOM pas-
6poce napameTpoB UCMOMNb30BaHHBIX pa-
[OVOKOMMOHEHTOB, W 3TO BNOMHE Pasym-
Has r1aTa 3a TEXHONOMMYHOCTL M3roToB-
NeHws U NPOCTOTY HACTPOWKN. UMEHHO No
TaKMM KaHOHaM MOCTPOEHb! BCE YCTPOW-
CTBa, MPOV3BOLMMEIE KOraa-NMBo Ha KOH-
seriepe. EcrectsedHo, notpebyerca npa-
BWILHAA pacnaiika 3N1eMeHTOBR Ha neyar-
HOI nnaTte, NOLCTPONKA KOHTYpoB W Ba-
JNIaHCUPOBKa CMecUTENe.

Jlo HacToflero BpeMeHW Bce npep-
CTaeMeHHbIe B nuTepatype n cetm MHtep-
HET BAPWaHTLI NPOCTLIX TPAHCWBEPOB ANs
UMdPOROIA CES3N CBOOMINCE K Bapuaum-
fiM Ha OCHOBE CXeM, MNpennoXeHHbIX
KHETY 1 NN1G [2]. [Ans "Hawmx” yCnosmia
3TO VUCKMIOYUTENBHO HEONTUMAaNbHBLIA Ba-
pPWaHT, Tak kak coaaanue nopobrHoro pona
KOHCTPYKLMIM BNOJIHE BO3MOXHO W Ha Bo-
Nee AoCTYNHON anemeHTHON Dase (Hanpw-
mep, 70—80-x ropoe). Mpw atom ernonxHe
MOXHO 060iATVCL 683 roTOBOro KONbUERBO-
ro BanancHoro cmecutens TUF-1, ak3o-
Thaeckoro yewnutens MAR-3, konew or
Amidon v NO30A0YeHHBIX TPAaH3UCTOPOB,
a Takke, 6e3ycnoBHO, yOOGHOW, HO NOka
eLe He HA KAKAO0M Yriy BCTPEYaIoLWenca
MUKpocxemel SAG12.

Cxema papMo4acToTHOMO TPaKTa TpaH-
cueepa npeacraeneHa Ha pue. 1. Tpakr
BbINOMHEH C OAHUM npeobpasoBaHvem
4aCTOTH! W KBEPUEBLIM (QUALTPOM B Kave-
cTee ¢wLTPa OCHOBHOW cenexkuwu. Bee
Kackapl TpakTa, KPOMEe YCUNMTENs Mouy-
HOCTHM, — [ByHanpaenexxoie. lNepexno-
YEeHWE HanpaeneHus rNepefayy curHana
MPOUCX0ANT MpWU Nogaye ynpasnsouero
HanpskeHus TX unn BRX Ha COOTBETCTBYIO-
WM TPAaH3NCTOP Kackaaa.

B pexwume nepepayv Ha Bxof yCunuTe-
na 34 — mopynaTopa nepeparivka, Bbl-
MNONHEHHOrO Ha TpaxwaucTope VT1, nopa-
eTCHA CUrHasn C NMHERHOro BLIXOAa 3BYKO-
Boil kapTel K yepes pasvem XS1. Ycu-
NEHHbIA CUrHan nocTynaet Ha BanaHCHbIA
MOAYNSTOP, BLINOAHEHHbLIA MO KONLLEBOW
cxeme Ha apopax VD1—VD4 v TpaHcdop-
maropax T1, T2. Tyaa xe nocTynaeTt cur-
Han rerepoanHa, cobpaHHoro Ha TpaHan-
cTopax VT3, VT4. Ero yactora crabunmnsm-
poBaHa keBapLeBsin pesoHatopoM ZQ1.
MopcTtpoeusslit peauctop R13 cnyxut
nna 6anaHcUpoBKW MOAYATOPa B PeXu-
Me nepegaLn.

CurHan npoMeXxyToyHOW 4acToTsl Mno-
cTynaeT Ha TpaxsucTop VT5 nepsoro YM4Y
W 3aTem Ha keapuesbiii GunsTp Z1 © ueHT-
paneHoii yactotoin 10 M. Cxema dunst-
pa nokasana Ha puc. 2. OH BLINONHEH NO
NEeCTHWYHOW CXEME Ha KBapLEBbiX peso-
Hatopax ZQ2—ZQ7. [ns cornacosaHns
dunerpa ¢ kackagamm YMNY mcnonb3osa-

Hbl arTeHlaTops Ha peauctopax R37—
R39 v R40—R42. Cyte MmeTona B CNONb-
30BaHWK MX CBOICTBA — YyeM BonbLuee 3a-
TYXaHWE WMEET aTTEHIOATOP, TEM B MEHb-
e CTENeHW ero BXOOHOE CONpOTHBIE-
HWE 3aBMCUT OT BJIMSHWS HArpPy3KKU Ha Apy-
rom ero koHue. Hanpumep, Nnpyu crenexHu
ocnabnenuvs 6 A6 B cnyvae ofpsiBa WK
K3 Harpy3ku artreHtaropa ero BxofHoe
CONPOTUBNEHWE W3MEHWTCS NNLb NPW-
mepHo B 1,5 pasa. 3HauntensHoe ycune-
Hue ¥4 koMneHcupyeT noTepu B Naccue-
Hblx Lenax. 3ToT cnocob He fAenseTcsa
W3SILUHBIM TEXHUHECKWUM pPeLleHveM, ofl-
HaKo JaeT BO3MOXHOCTE NOCTPOWTE BECH
TpakT Y4 He Tpebyowwmm oobLie H1ka-
KOI HACTPOWMKW NPW BNOMHE AOCTATO4HOM
kayecTee ero paboTbl. YTo ewe HyxHo ans
NPOCTON KOHCTPYKUMN?

Bropoit YMNY BuINONHeH Ha TPaH3uCTo-
pe VTT no cxeme, aHanoru4yHon npeasay-
wen. C Hero curHan NocTynaer Ha KoMb-
LEBOA CMECUTENb, BEIMNONHEHHLIA HA ANO-
nax VD6—VD9 v tpanchopmaropax TS,
T6. Noacrpoeunbiii peanctop R56 cnyxut
nst 6anaHCUPOBKY CMECUTENA B PEXUME
npuema cur{ana.

CurHan retepofuHa, cxema KoToporo
npueegeHa Ha puc. 3, Takke nogaercs
Ha 3T10T cmecuTens, Curnan paboyeii yac-
TOTHI, BBIAENEHHBIN ANaNa30HHLIM NMoo-
coeblM ¢unsTpoM L4LEC48—C52, nocTy-
rnaeT Ha ycWwIuTens MOLUHOCTW, cobpad-
HBIF HA TpaHaucTopax VI9—VT12, n na-
nee yepes pasbem XW1 B aHTEHHY.

Ycunutens MOLWHOCTU MOCTPOEH MO
TPaAMUMOHHON CXeMe W KOMMeHTapues
He TpebyeT. [pUMeHeHVe B BLIXOOHOM Ka-
cKage TpaH3ucTopa p-n-p CTPYKTYPHE UC-
KMo4YaeT HeobxoOyMMOCTe NMPUMEHEHMA
OTAENBHOr0 M30MIMPOBAHHOI0 TENICOTBO-
na ans ero oxnaxgexHvs. Pexvm rno no-
CTOSIHHOMY TOKY B Nepsbix kackagax YM
YCT2HaBMMBAETCH aBTOMAaTUYEeCKN. TOKM
nokos TpaHaucTopor VT11 n VT12 pomx-
Hbl cocTaenate 50 n 350 MA cooTseTcT-
BEHHO. Bece kackagbl ycunutens, kpome
BbLIXOAHOr0, PaboTalT 8 IMHERHOM PEXN-
me (knacc A), 4To 0BeCneuMBaeT BLICOKMIA
koaddUUMeHT younesus U Maneie ucka-
xenns. Mpy oToasaemoit B Harpy3sky Mot~
HOoc™W 1 BT, 3a CYeT 3Ha4YMTEeNbHOro Toka
NOKORA, UHTEPMOAYNALUMOHHBIE MCKEKEHWS
BbIXOAHOI0 KACKAAa YCUIINTENS HE NPEBbI-
wawT -28 gb. 310l MOwWHOCTK BRONHE
[IOCTATOMHO ANA BO3BYXKOEHWA BHELLHEro
YM. MNpw yBEAWYEHWM BBIXOAHOR MOLLHOC-
TW cebiwe 1 BT BbIXOOHOW Kackag nepe-
[aTyvKa nepexoout B pexum AB, obecne-
YMBAKOWMIA XYOLLIYIO, OAHAKO BMNOJHE NpW-
eMIEMYI0 ANS TaKOro YpOBHS CrekTpanb-
HYI0 yncToty. NpuMeHeHe B [aHHON KOH-~
CTPYKUWK TpaH3ucTopa, NpeaHasHaqyeH-
HOro AN§ NMHERHOrO YCUIEHWS CUrHana,
Hanpumvep KT965A, pabotawiero npu
nutanvm 12 B, o6oinpetcs e 30...40 §, uto
SIBHO HeuenecoobpasHo. XOTA Ha nnarte
TpaHcueepa npeaycMoTpeHsl Heobxoow-
Mble MPOBOAHWMKMN, MO3BONAOLLME UCTOMb-
30BaTh TPAH3WUCTOPLl CTPYKTYPLl N-p-n
B TWMNOBOM BKJIIOYEHWMKN. TPaH3nCTOpLI Ce-
pun KT920, kpome Gonbluero ycuneHws,
ABHbLIX NperMywecTe nepen KT639, ¢ Tou-
K1 3PEHWSI YNCTOTHI CNEKTPa, He UMEeIOoT.

B pexume npuema curHan ua aHTeHHs!
YEepes3 HOPMAaNbHO 3aMKHYTBIE KOHTaKThl
pene K1 noctynaet Ha ANd v panee B Ha-
npaeneHnun, oBpaTtHOM ONWCaHHOMY pa-
Hee. [Nepebim Y4 Teneps CnyxuT kackag
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COp, BKAKOYEHHLIW MEexXLy CMEecuTenem
W Bxogom YIH. Ecnv Tpancdopmartops
CMECWUTENA W3rOTOBNEHBI NPaBWMNbHO,
TO OCTATOuYHBLIA CWIHan reTepogwvHa, no-
nagaowmwim Ha exon YMNY, ovexs man. Yon-
nenve kackaga MY nvwe ¢ HeGonblKUM
3anacom KOMMEHCUPYET NOTEpPW B nac-
CHBHBIX y3nax, v NnoatoMmy Hanuive aaxe
YyXe YCUNeHHOro ocTaTka curHana retepo-
OvHa Ha Bxoae dwnsTpa Z1 HU4ero He me-
HsieT. PaBHO Kak v BTopas cocTaBnasioLLas
WCXOOHOIO CurHana, BO3HWKAIOLIAR B pe-
synerate npeocbpazoBaHvs B CMecuTene.
Bce npouve curHansl oTGWUNLTROBAHLI
ANd, a MouwHbie curHans cocegHvx
craHuwi, ceoboaHo npoweawve vepes
HEro U CMECWTENb, OAWNHOYHBIN KOHTYD HU
NnpyW Kakow HarpyxeHHon nobpoTHocTw
3Ha4WMTENBHO 0CNabuTe HE MOXET B NPWH-
uvne. A BoT noTtepu oH BHeceT, notpebyer
HaCTPOINKV W COrMacOBaHWA.

YMECTHO 3aMETUTb, 4TO YYBCTBUTENL-
HOCTb PaMonpueMHOro yCTPOMCTEa C Ta-
KM NOCTPOEHWEM TPaKTa CUIbHO 38BUCHT
OT WYMOBLIX NapaMeTpoB TPaH3WCTopa,
pabotawiuero B nepeom kackage YIMY.
CnocobrocTs xe ero paboTsl C CunbHLIMMK
curHanamu GynyT onpefensTs, He B Mo-
CNEOHIOI O4epenb, SHePreTu4eckne Bo3-
MOXHOCTW TPaH3WCTOPOB. B dhvpMeHHbIx
TPaHCVBEPaX NPYMEHSIOT TO, YeMy npu-
BrMaUTENLHO MOXHO CONOCTABWTL OTEYEe-
CTBEHHbLIE TpaHaucTopw KT911, KT939,
KT606, kak HopMMpyemEiE RO LyMy, Nv-
HEWNHOCTV W MMEIOLLWME O0CTATOYHYIO MOLL-
HOCTE. [py Nnopaye 3Ha4TeNLHON MOLLIHO-
CTW CUrHana retepoavHa Ha CMECUTENb
W vCcnons3oBaHuM xopowero K@ rakoin
NPUEMHBIN TPakT ByaeT yCTONuMB K Hanu-
4VIO Ha AnanasoHe MOLLHLIX cTaHumin. Op-
HaKO B KOHKPETHOM [aHHOM Chy4ae Tpa-
TUTBCH HET CMeicna. MpuMeHAEMBIN KBap-
UueBbld GUNLTP, COENaHHbIi W3 "KuTan-
Cknx” pe3oHaTOPOB, W3rOTOBNEHHLIX W3
WCKYCCTBEHHOIO CbiPbf, MOXET HOPMans-
Ho paboTaTh Ml C curHanamu, He npe-
BolLIAIOWWMK gonei eonsra 6e3 onacHoc-
™ VX, PE30HATOPOB, NoBpexaeHvn. Mpak-
TUHECKM YCTAHOBNEHO, YTO BNOAHE NpWEM-
Nemble pe3ynstathl obecneuvsaloT TpaH-
auctopsl Tuna KT315 vnu KT3102.

AHanorosas 4acTb CMHTE3aTopa 4ac-
TOTHl (pvc. 3) NpPakTUHecKu MNOAHOCTHLIO
NOBTOPAET “ynyuweHHbin sapwant” T
TpaHcveepa “"Pagvo-76". M3 npocteix
cxem NnoaobHOro HazHaYeHVs, 310, NnoXa-
nyv, Hanbonee onTvManbHbIVi BapuamT,
N0 KPUTEPWIO: 3aTpaTthi — MOy4YeHHbLIN
pesyneTar. Yactora HacTpoOWkW KOHTypa
L9CB5C84 — 4069 klu.

Ha nnare TpaHcvBepa npeaycMoTpeHo
MECTO ANA YCTaHOBKW KBApUEBOro pe3o-
HaTopa, cTabunvaupylowero YacToTy re-
Hepupyembix konebaHwii. Ho ecnv nopgxo-
OALWEero peaoHartopa Het, Heobxoavmyro
crabunuzaumio 4acTotel obecnesuT npo-
crasn cuctema QAMNY, cobpaHyas Ha MuK-
pocxemax DD1—DD4. O6pa3suoebii reqe-
parop nocTtpoeH Ha Mukpocxeme DD3,
npeaHas’Ha4yeHHon Ans  NpuMeHeHVs
B 3NEKTPOHHBLIX Yacax, BKIKYeHHOW No TW-
nosoil cxeme. ManorabapuTHein KBapue-
Bhbili pesoHaTop ZQ8 0T Hapy4HbiX 4acos
obecneunBaet Heobxopumylo crabvune-
HOCTE (DOPMUPYEMBIX UMMYNBCOEB 4acTo-
Toin 1024 Ty, Punetp R79C74 nopasnset
MOLLHBIE MMITYABLCHLIE MOMEXW HA NNHWAX
NMUTaHWSA, BO3HWKAIOWWME B MOMEHTHI MNe-
peknioyeHus anemeHtos KMOIM, xora
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cpepHvin notpebnaemslin el TOK v He Be-
K. YuureiBaa 31y 0COBEHHOCTL BCEX TW-
OB MUKPOCXEM, BLINMONHEHHLIX Mo nopot-
HOW TEXHONOMK, @ TAKXKE TO, 4TO NPY NoBLI-
LEHWW YACTOTHI NEPEKNIOYEHVH Y HWUX 3Ha-
YuTENLHO BO3pacTaeT noTpetnaemMsin TOK,
[envTens 4actoTel CurHana retepoavHa
roCTpOeH Ha mukpocxemax cepvy TTJILLL
370, 0QHaKo, 3HAYUTENbHO HE MOBMWAND
Ha noTtpebnsemMylo yanoM MOLHOCTL —
coepemerHbie TTJILL pocrarodHo 3KOHO-
muuHbl. OBwmin notpebnremsii uMppo-
BOI1 4ACTLIO TOK, J&Xe C y4eToM cTabunu-
saropos 7805 v 7809, — okono 30 MA.

MuoropaspsaHbiii CHeTHMK-AenTen.
Ha mMukpocxemax DD1 w DD2 pabotaer
8 BecoBom kope 1—2—4—...—32768.
Bxonbl YCTGHOBKW CHETYWMKOB B HOnb R
ofbeauHeHb! W NOAKNIoHEHL] K BLIXOAY AV-
onHON MaTpyupl, GOpMUPYIOWEN curta
BLICOKOrO NOMMYECKOro YPOBHA MWLl NPy
YCNOBUW EOMHWUHHOMO NOTEHUMANE HA BCEX
ee Bxoaax. [enurens, BuiNoNHEHHbIW no
Takow cxeme, paboraer no cregyllemy
APMHUMTY: NPY DOCTDKEHWM COCTOAHVIS,
COOTBETCTBYHOLErD HEoBXOAUMOMY (yC-
TaHoBNeHHOMY) kKoahdULMEHTY nepecye-
Ta, NPOVICXOOMT YCTaHOBKA CHeT4mKa
B HONb. Takmm oBpa3om, COOTBETCTBYIO-
el pacrnavkoW OMOOCE NEerko ycTaHo-
BWTb Moboi Heobxoaumelit KO3 HUUMEHT
penenvs. Llens R82, R83, C76 cornacyer
norvdeckue yposHu mukpocxem DD1, DD2
un Mukpocxemel DD4 — dasosoro gerex-
Topa. Ha ee BuiBOA 14 nogaHbl MnynbChl
obpasuosoi 4actotel 1024 Iy, a Ha BLIBOA,
3 nocTynaet curHan retepoaviHa, npegea-
pUTENLHO  NMOQENEHHLIV  AENVTENEM.
Ha nponopuvoHansHO-UHTErpUpPYoLLEeM
¢punsTpe, 06pazoBaHHOM 3JnemMeHTamu
R84, R85, C77, C78 v nopkmo4eHHOM
k suixopy P, BLOENsETCA NOCTOAHHOE
HaNpPAXEeHWe, VCNoNs3yemMoe ANs ynpae-
newvs sBapukanom VD18 retepoaviHa, w3-
MEHSIOLLWMM YaCcTOTY retepoovHa ao Tex
nop, Noka curHarnsl Ha BeiBogax 3 v 14 ¢a-
30BOr0 AETEKTOpa He CpaBHsloTCs. Takoe
coctonHve obecneyvBaer nonyyeHve
O4eHb YWCTOro CNeKkTpa curHana revepo-
[ViHA W COXPaHAETCA A0 TEeX Nop, Noka To-
KW YTEYKW B Lensx ynpasneHvs Bapukan-
HOW MaTpULEN He yMeHbLUAT HanpsXeHwe
Ha KOoHpewcaTopax ¢wneipa v npouecc
noacTpoiikv ByaeT ocylecTeneH CHoBa.,

MNepexnioyenue pexvumos “TMpuem—
Mepepaya”™ peanv3osBaHo Ha2 MUKpOCXeme
DD5 v TpaHauctope VT17 (puc. 4). Ycr-
POMCTEOM ynpaenseT nporpamma 4vepes
com-nopT komnbloTepa. Yrobu obecne-
YUTL BO3MOXHOCTE pabotsl © HOYTOYKOM,
4acTo He VMEIOLWEM CoMm-NopTa, npeayc-
MOTpEHa Cxema aBTOMaTW4ecKOoro pac-
MO3HABaHWs HAWYMA BXOAHOrO CWrHana,
aHanorvyHas npvmMeHsemoin B GuiToBoW
papvoannaparype. OHa npeacraenser co-
G0 BeINPAMUWTENL BXOLHOIO CUrHana Ha
nvopax VD19, VD20 v anekTpoHHbLIN nepe-
KnioyaTens Ha Tpaxauctope VT16 v ane-
meHTax C92, R96 ¢ HeoGxoavMbIMU napa-
METPaMu BPEMEHHOW 3a[epXKN.

NUTEPATYPA
1. Kosionos B. MNoanakombreck — PSK-31. —

Papuo, 2001, Ne 12, c. 62—64.
2. http://cqgham.ru/psk_trx.htm.
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Mukpocxema MC3362
B CBAA3HOM annapartype

PWM W3roTOBNEHUW paavonioburens-

CKMX MPWEMHUKOB W TpPaHCWBEPOB
cpeaHeil CTeneHy CNOXHOCTW 4acTo wc-
NOnNL3yIT ABOIHbIE GalaHCHbe CMecvTe-
AW B VHTErPansHOM  WCNONHEHWW
(K174NC1, SO42P, NE602 v um nopobHuie)
VAN MUKPOCXEMEI, KOTOPLIE COAepXar Ta-
kve cmecutenn (KI174XA2, K174YP1,
TBA120S v gp.). 370 gaeT BO3MOXHOCTL
3aMEeTHO YNPOCTUTE KOHCTPYKUMIO NP CO-
XpaHeHW! BeCbMa NPUNVHHLIX XapakTepu-
cTvik annapartypsl. Ocofulit wHTepec Ana
NOAOBHLIX NPYMEHEHWI BLI3LIBAET MUKDO-
cxema MC3362, npeacrasnsiowan coboi
NONHLIN NPUEMHEIV TPAKT C ABOWHLIM Npe-
oBpasoBaHveM 4acToTbl 418 y3KONONoc-
HOM UM cBssu (6e3 BbIXOOHOro yeunuTens
3BYKOBOW yacToThl) [1]. BHyTpW MUKpOCXe-
Mbl BECL 3TOT TPaKT pasfeneH Ha Tpu ane-

B TpakTe nepeoil M4 ans yMmeHblUeHWA
NPOXOXAEHVSA CUrHAnNa nepeoro revepo-
OvHa Ha yocwnutens BTopod MY nonoca
nponyckaHvs umeet 3asan A4X Ha yacTo-
tax Bulwe 10 My, noatomy nepeas MY He
pomkHa BbiTh Beille CTaHAapTHOMo 3Have-
Hua 10,7 My,

KoaddpvumeHt nepenayv nepeoro
cmecutens — 18 gb, BTOpOro cmecuTe-
s — 21 pB. MNpy ucnonL30BaHU MUKPO-
CXEMBbl C BHELIHWM rEeHepaTopomM nnaeHo-
ro pwanasoHa (Hanpumep, C CVHTE3aTo-
POM 4acTOThl) CUrHanN C Hero NopaloT Ha
BuiBoObl 21 w/vnn 22,

Mukpocxema npepHasHayeHa ans vc-
NONBL30BAHWA MPW HANPFXEHUW TTUTaHWUA
2...6 B, a MarcumansHoe HanpsXeHne nu-
Tanus — 7 B. Tok notpebneHus He Npesbi-
waer 7 mA.

KTPWHECKW HEe3aBWCH-
MbIX  y3na: nepeuiin
CMecuTens C NepecT-
pavBaeMbiM Bapuka-
nom reTepoaviHOM
W C ycunvTenem nep-
soi M4, BTOpOW CME-
cuTess G reTepoavHOM
W, HakoHeL, kackagbl
YCUNEHWs W OrpaHuqe-
Hu\ BTopoi MY v oe-
TekTupoeaHwa YM cur-
Hana. 3ametvm, uTO
nocnenHwii y3en & KB
KOHCTRYKUMAX 0DbIHHO
NPOCTO HEe WCNOoMAbL3y-
eTcs. 3Ta MMKpocxema
VMEET 3aMeTHble npe-
uMyLLecTBa nepen
APYyruMi © aHanoruy-
HLIMW  CMECHTENRMM.
Bo-nepBbix, B 04HOM
KOpnyce HaxogsTtcesa
nsa Osontbix GanaHc-
HbLIX CMecuTensi, oguH
3 KOTOPLIX K TOMY Xe
VMEeT nepecTpavieae-

Mblii BApWKanom rere- Puc. 1

Bxop cmecurens 1] 1
Buixog, reHeparopa E — g] YnpaaneHue BapuKkanom
KoHaeHcatop resepartopa E
KBapiiesbiii peaoHaTop E
Bhixoa 2-ro CMecHTENs E

Hanprsenwe nuraxsns E

Bxop orpaHnuuTens E

PaseAzbIBaOL M E
KOHOeHcaTop
Pasersktsalowuil g
KOHZeHcaTop

Pexum graisers (10—
Buop ppaiisepa |11

IE=
Bxoa AeTextopa IE —I'E}'D_ 13] Bixoa aetexropa

——
E Bxon cmecutens 2

g_gl KowTtyp 1-ro reseparopa
E KouTyp 1-ro redeparopa
E Buixog 1-ro reneparopa

_D._E Buixog, 1-ro cmecuTens

E Bxop, 2-ro cMecHTens

[17] Bxoa 2-ro cmecuTens

[16] OBt

ZEE] Buixog komnaparopa

E Bxopn komnaparopa

poavH W kackan YMH.
Bo-sropsix, 0Ga retepoamHa UMEIOT BbiX0-
[bl Yepe3 aMUTTEPHLIE MOBTOPUTENK, T. €.
ZONyCKaloT NogKnoyeHve sHewHen und-
POBOW WKaNkI U Y3N0B TpaHcueepa.
CTpykTypHas Cxema MWKPOCXeMbl
MC3362 v HasHa4eHve ee BLIBOLOB Npy-
BegeHsl Ha puc. 1. Hago otmMeTuTs, HTO
MMKDOCXEME WMEET BLICOKME TEeXHW4EeC-
KVE XapakTepucTHKKW, MO3BONAIOLIME MNO-
CTPOWUTL HAa e OCHOBE MPOCTOW Paavo-
NpVYeMHUK wnu TpaHcueep. lNapameTpsl
NepBoro CMECUTENS MUKPOCXEMbI MPY WC-
NonL30BaHWM BCTPOEHHOro rerepoivHa
HopmupoeaHsl Ao wactote 180 Mlu, Ho
OTMEYaeTCH, 47O NPW WCNONL30BaHUU
BHEIUHEro reTEPOAVHA HanpsXXeHuem
100 mB oH pabotocnocoben go 450 MIu.
YyBCTBMTENLHOCTL B CTAHOAPTHOM MpW-
meHenvun B UM npvemuuke — 0,7 mkB,
4TO NO3BONAET OXWAATL, NO KpayiHei Me-
pe, TakvX Xe Wi AaXe NYHLnX 3Ha4eHni
Npv UCNONb30BaHWN €€ Paauo4acTOTHLIX
yanos 8 CW v SSB annapatype. BxogHoe
CONPOTWENEHWE NEPBOT0 CMECUTENA —
690 Om, a BxogHas emkocTs — 7,2 nd.

Ha puc. 2 npueegeHa cxema npvem-
HOro TpakTa OQHOAMANa30HHOTO Npuem-
Huka CW QRP TpaHcvBepa, npyMeHeHHas
VU2UPX [2]. MNpoweaiwwin yepea guana-
30HHBIM nonocosow dunetp L1L2C1C3
CcurHan ¢ aHTeHHbl NOCTYNaeT Ha BXOA Nep-
BOr0 CMECUTENS MWKPOCXEMbi (BbIBOA 24),
BTOpOI4 ee Bxog (BbIBOL 1) coenmken ¢ 06-
UMM MPOBOAOM MO BLICOKOW 4acToTe.
C euixoaa nepeoro YINMY (euigop 19) cyrtan
MY npoxoouT 4epe3 TPEXPEe30HATOPHbLIN
necTHvuHb dunstp ZQ1—2Z2Q3 Ha 4acTo-
Ty 4,33 Ml Mockonbky STOT MPUEMHWK
VCnonsL30BancA B TenerpagHoM TpaHcu-
Bepe, nonoca nponyckaiua GuLTPa Bbi-
6paHa npmmepHo 500 My. C sBuixoa Gynb-
Tpa cvrHan nocTynaet Ha BTOPO# cMecw-
Tens (BbiBOg, 17). Ha BTOpOV BXOA, 9TOMO
cmecutens (BuiBog 18) nogaHo Hanpsxe-
Hue +5 B. C Boix0ga 9T0ro CMecuTens (Boi-
Bop 5) cvrHan 3syKoBOW 4aCTOTH NOCTYNa-
€T Ha TPAaH3UCTOPHLIN Koy Ha VT 1, koTo-
phiii B pexvme nepenayn (katoa avopa
VD1 coenmtHeH ¢ 06LIVIM NPOBOAOM YEPE3
TenerpadHbii KNO4) UCKKOHEET NPOX0XK-



CHO0Tme R422k

Beoxod ITY] g ” — I DA3 7805 C21 RG22
C40,01me . I_ISTU 0,01 mx 128
C7.C10120 1= T T 018 10 L+ i €23 200
R10 10k I c8 ce ‘I‘ u—|
C22 10 s ZQ1 202 ZQ3 RTO 024 0.01
R16:8k RS c19 c22
b o 7l 1Mo [ ST I_”_r
K anmense e a4 9] ’Er i 20| 18 ST resrm &
by el 3 [ Tt e
4 Ao 3 g re A7 C25 220 e
L1 == 47k
' 2 21 c20 i J_ l
2|ct| 3 I g I__i J—gﬁm 0.1 €26 0.1
L ez 2 RT1M DA2 LM386
R315k T C60.01 me 704 R122
4 -)L v
oatmcmee O L5 c16001m | 1N4148
Puc. 2 Kmoy
i == . gﬂ,: g;g c;;r Ofmr  DAI 781 4125 CWIBHO OTIMNGETCS OT CXeMbl pyem-
" C1z2-C16 33 GIEE: =T ll *STL- Huvka VU2UPX, nockonbky BKNOYEHWe
18, C19 22 mK WCMONbL3YEMbIX Y3N0B MWKPOCXEMbI
P IZOZ Q‘i‘wl’ I Z CTaHOapTHOE W COOTBETCTBYET Peko-
}}f‘f ¢1 1000 4 f_J:' 5'?5 C18 gzg + MEHOAUMAM DUPMbI-NPOV3BOANTENS.
10 MK Otnuame CocToMT B TOM, 4TO AnsA und-
"—l‘-—l 1 1
oy ’@_ﬂ_ 6T fTa 5 & ! POBOV LWKansl BLIBEAEH HE TONLKO
2 —t0imKk_ 3 g + cvrnan M, Ho v curHan reHeparopa
£? rl: 5——{ |— F cif (BLIBOA 2 MUKPOCXEMbI), @ KBAPLIEBbIN
Bolxod 7000 T2 2 2 31 4 75 2l 4 220mK; dunsTp Ha vacToty 4,33 My — nect-
oz _L S 2 I 05;':0 47 HVMHBIA HETLIDEXKPUCTASbHLIA C NO-
| 3 T STEM W MK | nocoit nponyckanus 2,4 klu. B Boi-
001 MK 8 ¥ 147 Ry XOOHOM yCWnuTene 38yKOBOW 4acToTLl
£y == il &5 LM3BE 10 , npvmMeHeHa ece Ta xe LM386 s ctan-
HC&IEZP 0.01 MK I g o i [apTHOM BKAKYEHW,
C5 5220 | Lns cmerbl pabo4vix AvanasoHos
T c7 qomk ) Ha Nnate nNPWeMHWMKa YCTaHOBNEeH
NA AN AN AN ANAN AN INAANA i = | OBeHagUaTUKOHTaKTHLIN NWHENHbIN
g S S S NP N N N . L N\ 7Y paswem X1. Ha oTBeTHO 4acTv pasb-
decl  low HRP 1 ema pacnauBaloTCs KOHTYPbI NON0CO-
12 P — L5 75 RE 10K R7 10K BOro BXOAHOMO GUNLTPa U KOHTYP re-
L3 Ly 160 HACTPOiKa” ,[POMKOCT” TepoguHa. Kpome Toro, nBa KOHTakTa
- I— o pasbema (111 12) vcnonsayloTes ans
uc. 3 C23 nogkmoyennss peawctopa R5. 3tor

[eHVe cvrHana Ha yCwnuTens 3BYKOBOWN
uacToTel. OH cobpad Ha mukpocxeme DA2
B CTaHOAPTHOM BKMOYEHUW C OONONHW-
TensHoW uenodkon R10C24, orpaHvunea-
0LLE NONOCY NPONYCKaHWA YCUNUTens Ha
BbICLWIMX vacTovax. [epemMeHHsbI peavc-
Top R8 — perynatop rpoMKocTv.

Kartywka wHoyktmeHocTw L4 v koHaoeH-
catop C12 BmecTe ¢ BCTPOEHHLIM B MWK-
pocxemy Bapvkanom onpegensior pabo-
4yl0 4ACTOTY FETEPOAVIHA NEPBOro CMEecu-
Tens. HanpsxkeHwe Ha Bapvkane (BbiBOL
23) perynvpyloT nepemMeHHLIM pPesvucTo-
pom R2 ("Hactpoiika™). BY Hanpsxerve
NepBoro retTepogvHa CHUMaIOT C BbiXoaa
€ro SMUTTEPHOro NOBTOpPUTENA (BbIBOL,
20) v nopaloT Ha cCMecUTENL NepefaTyuKa.

Yacrora retepoavHa BToporo cMecvte-
N\ cTabvnuavpoBaHa KBapLeBsIM pe3oHa-
Topom ZQ4 Ha wactory 4,33 Mly. MNo-
ckonebky paboyas yacToTa aToro reHepaTo-
pa [omKHa COOTBETCTBOBATL CKaTy Xapak-
TEepVCTUKN KBapuesBoro ¢wnsrpa, To ee
CABUraloT BHU3 OT HOMWHANBHOTO 3HaYe-
HUA KaTywkow vHOyKTMBHOCTHM LS, Bxmo-
YEHHOW NocneaocsarensHo C PE30HaTOPOM.

Hanpsskenve nutatus +5 B nogaetcs Ha
BbIBOA, 6 Mukpocxemel MC3362. OHo crabu-
NM3NpoBaHo mMukpocxemolr DA3, a Mukpo-
cxema DAZ nuTaeTcs ot HanpsxkeHwa +12 B.

MuorogmanazonHein SSB/CW npuem-
HWK Ha OCHOBE Mikpocxembl MC3362 pas-

pabotan SPSAHT [3]. Cxema ero npueege-
Ha Ha puc. 3. ECTecTBeHHO, 4TO OHa He

PE3VCTOP BKNIOYEH MOCnefoBaTens-
HO € nepemeHHbIM peavctopom RE ("Ha-
CTpOWKa") 1 onpefenseT npegensl uame-
HEHWS YNPaBNAIOLLEro HaNPAXKEHWS Ha Ba-
pukane, a cnegosaTensHo, v Npeaens na-
MEHEHWSI 4ACTOTHl MEHEPATOPA NNZBHOrO
AManasoHa Ha Kax /oM gvanas3oHe.
Co6creeHHO NpuemMHvik cobpad Ha ne-
4YaTtHOW nnare paamepamu 47x60 mm. B
cbope OH W OTBETHER 4aCTk pasbema
C pacnanHHbIMW Ha HeM OeTansMu npvee-
nexsl Ha puc. 4 [4]. MNevatHyio nnary ans
M3roTOBNEHWA 3TOMD NPUEMHWMKE BbINyc-
KaeT OfiHa WX NONLCKMX GUpM.

Marepuan nogroroeun
E. CTENAHOB

JINTEPATYPA

1. www.chipdocs.com/datasheets/
datasheet-pdf/Motorola/MC3362.html.

2. gsh.net/vu2upx/projects/hfrx_mc3362.htm.

3. Andrzej Janeczek. Od RX2005 do
TRX2006. — Swiat Radio, 2006, Luty, s. 46—51.

4. Andrzej Janeczek. RX2005 — uniwesal-
ny odbiomic CW/SSB. Elektronika dia
Wszystkich, 2005, Czerwiec, s. 48—51,

Pegaxrop — C. Hexpacos, rpacuka — 10. AHapees,
HAMOCTPELMA — asTopa
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PAQMO Ne 7, 2007

Aetanu lMN-KOHTYpa
ana ycunutensd MOLWHOCTMU
Bnagumup KOHOHIOK (RAOSDJ), r. LLienexos UpkyTckoii obn.

Koma pagvontobuTens pelaercs nocr-
powtk KB ycunutens 6onbLwoin MoL-
HOCTW, OH CTankweaercs c npobnemoi
npuobperexus AeTanei Ana varoToBNeHus
M-koHTypa. Pexum pabotul 3TOro yana
TpebyeTt, kKak M3BECTHO, NPUMEHEHWUA KOH-
[eHCaTopOoE NepemeHHoN emMkocTW ¢ 6onb-
WM 3830POM MEeX[y nnacTvHamu, oco-

GeHHbIX nepekmoyaTeneil, BapuoMeTpos,
BakyymHbIX pene v np. Bo ece Bpemena,
He WCKSIIoHas U HacTosLee, 3TV paavoae-
Tanv 6611 1 OCTAINTCA PEOKVMU, 8 3HaUWT,
Ae@ULMTHBIMK W 4OPOrOCTOALLIMMA.
Mpepnaraemule KOHCTPYKLMW geTanei
M-koHTYpa BNONHE MOTYT PaspeluTs aTy
npobnemy, Tem Gonee 4To BCE OHW MOTYT

E e

iPuc. 2
A

BbiTh NOAHOCTBLIO U3rOTOBMEHLI B OMaLL-
HUX yCnoBwaAX, Ha "paguonioburensckoin
KyxHe", NO4TU U3 NoAPY4YHLIX MaTEPUANoR,
KOMX Yy K&XOO0ro HAaKonneHo ¢ rogamMu He-
MEDEHOE KONWYECTBO.

Katywuka nepemeHHOW MHAYKTUBHOCTH,
KOHCTPYKLMA KOTOPOI1 nokasaxa Ha ¢oTo-
rpacduv (puc. 1), coenaxa no NpoToTwUny
naGopatopHoro astoTpaHcdopmaTopa
(JTATP), npu4em TpyOHOCTEW, CBA3aHHLIX
C HamOTKOI1 TOpa, yaanocs uabexars, Tak
Kak OHa W3roToBneHa na 0OLIMHOW LMMNH-
LOPWHECKOW KaTYLUKMW,

TexHONOrva W3roTOBREHWA CHenyko-
was. M3 opranv4eckoro CTekna wiv cTek-
notexkcronvta ronuwmHoin 10 mm Beipesa-
10T [ABa KONbLa C BHELHWMW W BHYTPEHHW-
mu guamerpamm 130x70 v 135x100 mm
COOTBETCTBEHHO, 8 TaKXe NPAMOYIOfb-
HyI0 nnacTuHy ¢ pasmepamu 140x140 mm.
MnactuHa GyoeT cnyxuth HECYLLWM OCHO-
BaHWEM KoHCTPykUuu. B ueHTpe nnactuv-
Hel ChegyeT NpPOCBEPNUTL CKBO3HOE OT-
BepcTve gyamveTpom 12 mm.

3 cTEKNOTEKCTONUTA BLITAYUBAIOT OChL
obwei pnvHoi 110 MM ¥ OCHOBHEIM avia-
MeTpom 12 MM, MMEIOLLYIO Ha OQHOM KOH-
ue yronuwenve go gwametpa 16...20 mm
Ha anviHy 15 mm.

Ha opHoil wa GOKOBBIX NNOCKOCTEN
konsua auamerpom 130 mm, pasHOMEPHO
no Bcei okpyxHoctu, nenaot 40 pagw-
anbHbLIX NPONWIOE LWWPMHOV W rnyBuHON
3 MM ans vkcaumv BUTKOB KaTylikv. 3a-
TEM C OQHOW CTOPOHL KONLLA B paguvanb-
HOM HanpaeneHuu NPONUNVBAIOT CKBO3-
HOM Na3 wupuHow 5 mm (cm. puc. 1).

Ha onpaeke gyameTpom 47 MM HaMaTbl-
gatoT 40 BUTKOB roforo MeOHoOro Nposoaa
OVameTpom 3 MM, BUTOK K BuTky. Yepes
paspes KaTyLLKy HafiesaloT Ha KonbLo. Pas-
HOMEPHO PaCcrpPEaEnsoT BUTKW KaTyLLIKW No
TPONWIIAM 1 NPMXMMAIOT KaTYLLKY KONbLUOM
nowameTpom 135 mm. BCio 3Ty KOHCTRYKUMIO
NPVKPENNSIOT  YETHPLMA  pe3bboBeiMu
wnunskamu M3 K nnactvHe-oCHOBaHWI,
CTPOro CUMMETPUYHO OTHOCUTENBHO LIEHT-
PansLHOro OTBEPCTUA B NNACTUHE.

K yTONLLEHHOMY TOPLY ABYXCTYNEeHYaTon
ocH AByMSA BUHTaMK M3 npykpennsioT nnac-
TVHY 13 NPYXVHALLEN cTany unv docdopuc-
To 6pOH3Ll, Ha KOHUE KOTOPOI npynasika M-
obpastian kapeTka ¢ MeaHLIM PONVKOM ava-
meTpom 12 mm. Ponvk B Kapetke O0/mKeH
BPALLATECA HA OCW, TAKXE W3roTOBNEHHON
13 meau. TEeKCTONWTOBYIO OCb BCTEBNsIOT
B OTBEpPCTUE B NNAcTUHE-OCHOBaHWW, NNoT-
HO NPVDKUMAIOT POAVK K BUTKAM KaTyLUKu
Tak, 4tobbl NOYYBCTBOBATL OLLYTUMOE CO-
NPOTUBAEHWE NPYXWHALLER NNacTvHbl, W Ha-
[EBalOT Ha OCkL C MPOTUEONONOXKHOIO TOPLA
DUKCHPYIOLLMIA XOMYT, 8 Nyuiie — QUKCUpy-
towyto BTynky. Mbkum MepHsIM NPoBOAOM
KapEeTKy PONvKa COBAMHAIOT C OQHWM W3 Bbl-
BOOOB KaTywikw. Ponvik, nepemeLlancs no
BuTKaM kartylkw, Gyfer nposanvearbCs
MexXay ABYMS COCEOHMMW BUTKAMUW KaTyll-
KM, 3aMBLIKaTL VX MeXay COB0 1 HAEeXHO
HVKCUPOBATLCH. 3TO HE NPUBEAET K YMEHL-
wenwio KNA koxTypa, T8k Kak Hepaboralo-
AR YACTL KaTYLLKVY 3aMKHYTa.

Karywka pgwanazoHa 28 My HamoTaHa
otaensHo. OHa COOepXVT TP BUTKa MEHON
Tpybkm avametpom 6 mm. OvameTp onpas-
KM — 50 MM, KaTyLuky npynavsaior K BuIBoay
TOPOWOANBHON KaTyLIKW, NPOTUBONONOXHO-
My TOu4Ke naitkv kapetkw. [py NonHOCTHIO
3aMKHYTOW TopowaansHow Gyper "BKMO-
yaTbCs” KaTylka avanasona 28 MIu,.



KoHpeHcaTtop nNepemeHHOn eMKOCTWU
c GonbvM 3a30poM Mexay NnacTuHamm
MOXHO W3roTOBWUTL, B3SB 338 OCHOBY TEXHO-
norvito, NpeanokeHHyio B ctatse I Hosapw-
Ha "KINE ¢ TeepabiM AnManekTpukom” B Xyp-
nane "Paguonobutens”, 1994 r, Ne 12,

MpUHUWMN 0EWCTBUS TAKOro KOHAEHCa-
TOpa NOCTPOEH Ha TOM, YTO NPV BPaLLeHuW
OCM C BUHTOBOI KaHABKOW NakeT NnacTuH,
3aKpenneHHLIN Ha 3TOW OCKW, BXOAOWT B Na-
KET MiacTvH, HEMNOABVXHO 38KPENNEHHBIX
B Kopnyce (puc. 2). NnacTuHbl KoHaeHca-
TOopa pasmepamy 88x88 Mm w3roToeneHsl
“3 opgHocTopoHHe  ONLIMPOBEHHOTO
CTEKIOTEKCTONUTA TONWWHOMN 2 mm. Kax-
Ol NaKeT NNacTUH CTAHYT ABYyMA pe3nbo-

BbiMM LWNWNbkamu M4, Mexay nnacrtvHa-
MW KaX[O,0ro rnakera, co CTOpoHLl donkrv,
NPONOXEHH KoNkUa ¢ "xeoctukamu” (M3o-
rHyThl B8 Buae Oykesl "d"), M3roToBnNEHHLIE
W3 ronorc MegHoro NPoBoaa OVameTpom
2,1 mm. Konblia HanwaaHel Ha pe3stosbie
LINWNLKY. "XBOCTUKWM" KONEL BuIBEOEHL] 38
Kpai NnacTuH v cnasHsl mexay coboil, 06-
pa3ys BLIBOOB kKOHpeHcaTopa. Ha ctopo-
HaX NOABVXHBIX M HENOABWXKHLIX NNACTWH,
obpaleHHsIX opyr K opyry, donsra yoane-
Ha Ha wuvpuHy 15 MM oT kpas. Kpome 370-
ro, ¢onbra ypanexa no 60koBLIM CTOPO-
H&8M NNAcTVH HENOOBWKHOro nakera Ha
LWYpUHY 5 Mm OT kpas. 3To caenaHo Ans
NONYYEHUA MWHWUMANLHOW eMKOCTW KOH-

nexcatopa. BepxHwe u HWXHWE NOOBUX-
HBIE NNACTWHBLI KOHOEHCATOpa CAenaHbl No
pasamepy kopnyca kKoHpewcaropa, 4Tobel
w3bexate GOKOBBIX CMELLEHVA W Nepeko-
COB nakera.

B "aHogHom" koHpeHcaTope [M-koHTy-
pa — 4 nopBwxHeE W 4 HENOOBWXHLIE
nnacTvHel, ero emkocts — 14...630 nd.
"AHTEHHbIK" kKoHpeHcaTop umveet 10 no-
ABWXHBIX 1 10 HENOOBVXHBIX NNACTUH, €ro
emkocTs — 40...2250 nd.

Bapbvpys 4WCNOM MRacTUH M WX NNo-
WAL, MOXHO M2rOTOBUTL KOHOEHCATOR
HYXHOW EMKOCTH.

Penaxtop — C. Hexpacos, ¢hoto — astopa

3azemneHHbi GP ansa
avana3soHoB 14—28 MIy

Uroppr FTOHYAPEHKO (DL2KQ), r. BoxH, lepmanns

T €ma NPoCToro BEpTUKansHOro uanyya-
Tens, paboralolero Ha HecKoNbKWX
[uvana3oHax, NPoAo/KaeT UHTEepPecoBaTh
paguwonobuteneil. Huxe onucan nwbo-
NbITHBIA BAPWaHT BLINONHEHWR TAKoW aH-
TeHHbl. Ero v3ioMuHKa B TOM, 4TO B Kaye-
CTBE W3ny4aTens vCnonb3oBaHa 3a3em-
neHHas BepTvkaneHas Tpyba. [pw 3tom
aHTeHHa pabotaer Ha Bcex nsTv nobu-
TenbCkux guanazoHax ot 14 po 28 MIu.
W3 nogpobHOro onucaHWA ramma-co-
rmacoeanvs [1] cnepyer, 4TO €ro MOXHO
WCMONBL30BaTL HE TOMNLKO AR PEe30HaHC-
HbIX Wanysatenei, Ho v ana subparopos
npaktvqecky Nio6oi AnvHLl (32 UcKnoqe-
HWEM CWIBHO YKOpO4YeHHbIX). HO ecTb w
€lle OfHO UHTEPECHOe ero CBOWNCTEO, KO-
TOpOoe W NO3BoNseT CAenars MHorogvana-
30HHYIO 8HTEHHY C TAKWUM COrNacoBaHuemM.
Mpwn BHUMaTENLHOM W3Y4HEHIW
puc. 3.5.8 8[1, c. 159] moxHO OBHAPYXUT,
yro hmauyeckan anvHa Tpybku y ramma-co-
rmacoBarena NoYyTY He MeHRETCA NpPX U3mMe-
HEHWW BLICOTHI 3aszemneHHoro swbparopa
or 0,150 po 0,213 v ot 0,28% po 0,64
A w3 3toro cnegyer Becbma YAVIBW-
TENbLHBIV U HEOYEBWOHBIW BLIBOL: €CNM NO-
nobpats paamep 3asemneHHoV Tpybsl no-
nagalolivm B yKasaHHbIe Buille npeaens
BO BCEX Tpebyembix AuanasoHax, T0 MoX-
HO NONY4UTh XOPOLUEE CornacoBaHue Npw
HEW3MEHHbLIX (U3VHECKUX pasMepax Kak
camoro GP, Tak v TpyBkv cornacosaHwvs.
KoHeuHo, peakTMBHasi 4acTb BXOAHOMO
vMnenaHca jXa Gyper 3aBvceTsL OT HacToTol
W KOHLOEHCATOP COrnacoBaHws NpWaoeTcs
NogcTpaveats NpW CMeHe OuanasoHa.
Ho B naHHOM criyHae Mbl Ha 3TO COrmacum-
CSi: HEBENWKA CNOXHOCTL NOACTPOMTEL KOH-
OEHCATOP NepemMeHHON emMkocTv (Oaxe ec-
JIW 3TO NPVUXOAVTCA Aenarth AWCTaHUWOHHO),
a ypobcrea Benvku. MonydeHHan aHTeHHa
nokasaHa Ha pucyHKe (He B maciutabe).
3TOT 3a3eMNEHHBIN BEPTUKANBHLIA 13-
Nnysarens ssicotou 4,4 m (ouametp 30 mm)
¢ Tpybkoit cornacoeanva anvHoi 1,8 m
(avameTp 15 Mm). C NOMOLLBIO KOHOEHCa-
Topa nepemeHHov emkoctu 10...50 nd au-
TEHHA MOXET DbiTb HACTPOEHA B PE30HAHC
Ha mobutensckvx gvwanasonax 14, 18, 21,
24 1 28 MI'y c KCB < 1,5. lNpuyem B nono-
ce 18...29 Mly aHteHHa MoXeT BbiTh HaCT-
poena ¢ Takvm KCB Ha nobyio wactoty. 3a-

NMUTLIBAIOT @HTEHHY KOakcuansHbiM kabe-
nem ¢ BONHOBLIM conpoTuenenvem 50 Om.

Ha yuactke 15...17 MU nonysuTs HU3-
kvih KCB HEBO3MOXHO, MOCKONLKY BLICOTa
aHTeHHbl 6nu3Ka K HeTBEpTW ANVHLL BON-
Hbl, T. €. HE MoONaageT B YyNOMSIHYTLIE BhilLe
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pasmepsl uanyyarens, Heobxogumele ans
Takoro cornacoeaHvws. Ho B gwana3oHe
14 MIu eeicota GP ymensiiaetcs po 0,22,
Vi HACTPOIiKa CHOBa BO3MOXHa. Paiin mo-
Lenn avTeHHbl [2] NO3BONSET U3Y4YNThL
ONWCaHHBIE BbILLE CBOMCTBA.

MpakTuyeckan NpoBepka nogTeepauna
CrpaBenVBOCTL PACHETOB.

...BOT He Gygy Oonblle Hukorga nvicars
aty (ppasy. Xearut. Ha asope XXI cronetve..
W yxe cMeLLIHD BCSIKWIA pas, B yrody COMHe-
BaIOLUMMCS B KOMIMLIOTEPaX peTporpaaam,
OBOBACHATL, YTO MPW OTCYTCTBMM OLLMBOK
B MOGEA PACHET ML HE3HAYATENBHO OT-
TAHaETCs OT peansHoOCTH. 410 coMHeBarsCsi
B pe3yneTatax MOAenvpoBaHus, 3T0 npu-
MEPHO TO XE€ CaMOE, YTO HE BEPUTL Pacqe-

Tam Pe30HaHCHOW YaCTOTbl KOHTYPA N0 (op-
myne ToMmncoHa umi Toka B pesucrope no
3akoHy OmMa: "A Mano i 4To TaMm paccaura-
HO! A BOT 1 NOKa HE BKMOYY SaCTOTOMED Ui
amMrnepPMETP 1 HE M3MEPIO, He MNOBEIO, BAPYI
BaLm opmMynbl HenpasuieHsl!”. Mogenn-
POBLLAKK @HTEHH paboTaloT C opmysiamm,
XOTS! ¥ BHAYUTENBHO Bosiee CHOXHEIMU, Yem
3akoH Oma, HO 3TW PopMYynsl OTHOCHTCH
K 6230BbIM (DUINHECKIM 11 HEM3MEHHBI YK
Bonsiue CoTHM Net. HTo npakTu4eckoe Bbl-
MONHEHWE BHTEHHB! HYXHO HE [U18 BhISICHE-
HUS COBEPLLEHHO HEPasyMHOIro BOMNPOCAa:
"A coBnapaert s pacHeT ¢ peanbHOCTLIo?"
(HamMHoro fyHiLe crpocHTe "A HeT i B MO-
Aemi oLnMboK 1 OrpaHMYeHunin?"), a ansa Toro,
w100kl Ha 31O aHTeHHe paboTaTs B a¢upe. ..

Ho sepHemMcs kK Hawel 3a3emneHHOW,
MHOrOOVana30HHOW BEPTUKAILHOW aHTeH-
xe. Paborana oHa y MeHs B iBYX BApUaHTax.

B nepeom BapwaHTe aHrteHHa Buina yc-
TaHOBNEHa Ha 3emne oKono asTomobuns.
3ameuy, KCTATH, HTO B KAYECTBE OCHOBaHWRA
B aBTOBapviaHTe O4eHb yaoOHO MCnonsL3o-
BaTb MIOCKYI0 META/UIMHECKYIO NAACTUHY
npumepHo 30 x 30 cm c HebBonslmm
LWNEHLKOM C Kpak ANsi NochenyoLlero
kpenneHuws Tpybel Bubparvopa. MnactvHa
KNAAETCH Ha 3eMAI0, Ha ee Kpaw Hae3xaioT
KONECOM aBTOMOOWNA ANA MEXaHU4ECKON
¢ukcaumm. Ha wnexHek HagesaeTcs v pac-
TAMMBAETCA MadTa, K MnacTvHe Kpenstcs
NpoTUBOBECH. A ucnons3oean 8 npoBoaoB
no 4 v, Nnexax Ha 3emne.

Bo BTOpOM BapuaHTe Ta Xe camasn aH-
TeHHa Gbina ycTaHOBNeHa Ha Kpoilwe 3aa-
HWA BLICOTOW 4 M. YeTBepTbBONHOBLIE
NpPOTVBOBECH! (MO ABa HAa KaXALIW anana-
30H) Nexanv NpamMo Ha pybepovae.

B ofoux BapuaHTax B gyanazoxax 18, 21
v 24 MIy KCB wa pesoHaHcax He npesbilan
1.2, a B guanasonax 14 v 28 My — 1,5.

HacTpoika aHTeHHsl NPy CMEeHe avana-
30Ha KpaviHe npocTa: Bpawtars KMNE po mu-
Humyma KCB. H aTo genan pykamu, HO HUNTO
He melaeT wenonsaosats KNE 6e3 orpaqu-
YWTENA yNa NOBOPOTa M HeBONLLLION 3neKT-
popBuratens C pPepykTopomM (Hanpumep,
OT CTapOoro AMCKOBOAA) A1 €r0 BRaLLEeHus.

Ecnv ann evbpartopa vicnons3yioTes Tpy-
6bl MEHBLLLErND AVaMeTpa, TO ero Haao yom-
HTb. Tak, v Bubpatop pywametpom 10 mm
ponxeH 6biTb BLICOTON 4,6 M.

NUTEPATYPA

1. NoH4yapenko W. B. AHntenHbl KB n YKB.
YacTts Il. AHTenHet, OcHoBLI M npakTuka.: WM Pa-
owocodT, xypHan "Pagwo”, 2004,

2. http://www.dIZkq.de/mmana/lib/
Multiband/LC%20in%20antenna/GND%20GP/
14-18-21-24-2BGND%20GP.maa.

Penaxtop — C. Hexpacos, rpagwvka — asTopa
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Advanced Instrument Technology Made Easy

Komnauuﬂ APPA Technology Corp.
NPVCTYNWNa K BeINYCKY HOBOro Twna
MyneTUMETpoE — wmopenen APPA
iMeter3 v iMeter5. 31a opurvHanebHas
paspabotka vHXeHepoB komnanun APPA
Nno CBOEN CyTW — HOBOE NOKONeHWe Kap-
MaHHLIX TECTEPOB, HA3BaHHLIX W3rOTOBW-
Tenem "CardMeter”. Mo ceoei dyHKUWO-

HoBsie nameputenbHbie Nnpubopbl
COBPEMEHHbBIE KOMNAKTHbIE
MYJIbTUMETPbI

B crarbe paccMorpeHsl 0CO6EeHHOCTH, BO3MOXHOCTU M OCHOBHBIE TEXHUYECKHE XapaKTepUCTHUKH
HOBBIX Mogenei mynsTumeTpos iMeter3 n iMeter5, nponssogumelx komnaHnen APPA (Taiisans).

pbix, Npubop MMeeT yaaponpoYHYO KOHCT-
PYKUMIO, 38LLUVLLIAIOLLYIO MYSIETUMETP OT No-
BPEXOEHWUI ¥ NONOMOK AaXe Npu nageHvn
Ha GeToHHLIN non © BeicoTe Ao 1,5 M. MNons-
30BaTENL NO CBOEMY YCMOTPEHWIO (B 3aBW-
CMMOCTV OT BUA W XapakTepa usmepeHnii)
MOXET UCNONL30BAaTE PYYHON MK aBTOMa-
TUHECKMIA BLIBOP Npeaenos naMmepeHmii.

HWii Ha owcnnee (HOLD), asroseiknove-
HUE NWUTaHua (C BO3MOXHOCTLIO Bnoku-
pOBKM), wHOMKauwsa paspagokw Gatapew,
NONSAPHOCTY, NEPEerpysku.

KOHCTPYKLMA OpUrMHanbHOro Yexna—
rMopTMOHE No3BonseT GUKCUPOBaTL TECTO-
BbLIE NPOBOMA, a TaKkxe obecneynTs kpense-
Hwe B Hem npvBopa npv NpoBeaeHu U3me-

HANBHOCTU — 3TO 3NEKTPOTECTe-
pbl, NO3BONAKOWMWE W3MEPWUTL TOK
(tonbko iMeter5), nHanpsxenwe
(nocTosHHOE W NepemMeHHoe), co-
NPOTUBIEHVE (BKNIO4as NPO3BOHKY
W vcnbiTaHve p-n nepexoga), em-
KOCTb, 4acTOTy CurHana, CKeax-
HOCTL UMNYNLCOB. Takvum obpazom,
npwbop npeacraenaet coboi non-
HOLEHHBIN MyNETUMETD, NPOWU3BO-
LALMIA M3amepeHus cpepHexkean,-
paTtVuHbLIX 3Ha4YeHWd NapameTpos
CUMHANOBR CVHycowaansHoi cop-
Mbl. TEXHWHECKWE XaPaKTEPUCTUKM
npveegeHs e Tabnuue.
KOHCTPYKUMS  MYNLTUMETPDOB
NPenentHo NakoHW4Ha — TOHKWIA
KOpPNyC 13 COBPEMEHHOTD NPO4HO-
ro NNacTWKa, TPV KHOMKW yNpaene-
HUS ¥ NEPEKNIOYETENL PEXUMOB
(Ha dporo 1 — APPA iMeter 3). Po-
TALMOHHBLIA NAOCKWIA NepexknoYa-

peHvi M TpaHcnopTupoeke. MNpubop
NErko pasmMeLLaioT B HarpyaHoOM Kap-
maHe ($oTo 2 — HAKOHEHHWKW LLly-
NOE NPEABAPUTENBHO OTCOEOVHEHBI ).

M3 npwvknagHbix ocobeHHocTew
cregyet OTMEeTUTL HaMMYvMe B MyJib-
TUMETPaX COBMELLEHHOrO pexumMa
"~ / Hz / %", 4TO no3sonner Ha-
XaTuem TONLKO OOHOW  KHONKW
"Select” LWKNWYECKW YCTAHABNWEATb
PEXUM W3MEPEHVIA HYaCTOTHl, CKBaX-
HOCTU WV U3MEPEHVA NEPEMEHHO-
ro HanpPsXeHws (CenekTop B Nono-

TENb HA CEMbL NONOXEHWI umeeT pensed-
Hbl€ BbICTYNbl ANS BPALLEHWA U CMEHLI pe-
KUMOB M3MepeHuit BykeanbHO OOHUM
nanbLuem.

HOBWHKW OTNMNEET, BO-NEPBhIX, yNsTpa-
KOMMNakTHoe wcnonHenve (Slim-gusait),
Hanuyve 3alMTHOTO 4Yexna-—nopTMOHE,
BXOOSLUEro B KOMNNekT noctaeku. Bo-ero-

B mopmenw iMeter3 ¢ uenbio ycTonuv-
BOW WHAMKALMW PE3ynbTata Ha avcnnee
NpW UBMEPEHWM EMKOCTU NPEeNyCMOTPEeHa
BO3MOXHOCTb OTHOCMTENBHEIX W3MeEpe-
HWiA (A-vamepetxvis). B aTon mopeny Tak-
X€ NPUMEHEHL XOpPOWO 3apeKkoMeHpo-
BaBlme ceba cnemgyllive CXeMHble pe-
weHua v GyHKUMKU: yOoepXaHve nokasa-

n TP APPA iMeter3 | APPA iMeter 5
Mpegens uaMepeHnit 400 mB; 4, 40, 400, 600 B
Ea":;x;::: MorpeLurocTs $07%+2emp) | #(05%+2emp.)
Makc. paspeleHvwe 0,1 mB
Hasiine Mpepens uamepeHui 400 mB; 4, 40, 400, 600 B ('.imcc.° paapeiu. 1 mB)
HanpsokeHwe | IOTPEWHOCT +{15% +5emp.) | +1,3% +5emp)
Monoca vacror 50...500 Ny
MocrosxHbiiA | MNpegens usmepeHui — 400, 4000 mrA
TOK Makc. paspelseHue — 0,1 mrA
Nepemenublit | [peaens u3mepeHmin — 400 mrA; 4000 mrA
TOK Makc. pa3pelueHue - 0,1 MkA
Mpenens: M3aMepeHun 400 Om; 4, 40, 400 kOm; 4, 40 MOm
Conpotuenenue | [orpelHocTs #(09 % +5emp.)
Makc. paspelueHwe 0,10m
Wcnbiranwe p-n | Makc. Tok Tecta 1,1 MA
nepexoga Hanprxenne Tecta 158
Mpenens: MaMepeHuin 5, 50, 500 Ny; 5, 50, 500 k'y; 5 MI'y
y MNorpewHocTL #0,3 % +5e.m.p.)
Makc. paspeluetne 0,001 Ny
YyYBCTBUTENBHOCTE He mexee 1 B (cuHyc, meangp)
Mpenens! namepeHuin 50 nd 50 v/ 500 Hd; 5, 50, 100 M
EMKOCTL MNorpelwHocTs +(5 % + 200 n®) t(iz(‘sgc}%tz:g;?_)
MMakc. paspelieHue 10 n@
Makc. MHgWLL. YMCno 5000
CrOpOCTb M3MEepeHua 3 nam./c
OGiiiHo nambie ABTOBBLIKIOMEHUE 30 muH
MCTONHUK NUTAHKA 1,5B x 2 (tun CLl)
abapuTHele pasMeph! 56x 12x 112 MM
Macca 1151

KeHun "~V"). AHanorn4Ho COBMELLEeHb
dyHkumm B rpynne "C/PH )" yamepenne
CONPOTVBNEHWs, NPoBEPkKa p-n Nepexoaa,
3BYKOBanA NMPO3BOHKaA LiEnM.

Lna uamepennini mansix 3Ha4eHunil No-
CTOSIHHOMO Hanpsaxenws B iMeter3 npen-
Ha3HAYEHO NONOXeHWe nepekioarens

— mV", noaeonsiowee uiGpats npepen
400 MB v nonyuvTh B 3TOM Cny4ae paape-
wewnvie 0,1 MB npw norpelHocTy 0,7 %.
B ananorvyHom guanazone iMeterS umeer
3HaveHue norpewHocTv £0,5 %.

Ma ppyrvx yHKUMOHANBHLIX OTRWVHMA
iMeterS HeoOXOOVMO OTMETUTL PEXWUM
VoltSence — GeCkOHTaKTHOE AeTeKTVpoBa-
HWE ONAacHOro NEPEMEHHOrO HanpXeHUs
B TECTUpyemoi Lenu (Ha obwekre), Bnep-
Bble BBELOEHHBIN B MynsTUMETPH APPA
60-i cepuun.

MamepuTensHble NpoBoaa MmynsTuMeT-
POB BbINOSIHEHH! HECHEMHBIMU, 4TO UCKITIO-
yaer vix yTpaty npv akcnnyatauum. 3awm-
Ta MyNETUMETPOB OT NEpeHanpskeHws:
usonauvs — knacc 2, kareropws — I
300 B/ Il 600 B.

Mpy MUHUManbHBIX rabapuTax n macce
APPA iMeter3/ iMeter5 (macca — 115 ;
paamepsl — 112x56x12 mm) 3acnyxusa-
€T BHUMaHWA pPeanvi3oBaHHbLIi B HUX Ha-
GOp PEXVUMOB UBMEPEHWIA W TEXHUYECKWE
XapakTepucTuku,

HoBWHKa, HECOMHEHHO, BLIZOBET UHTE-
PEec y HauvHalowero paguonioburens, no-
MalHero anekTpuka wunv aBToBnagensua
KaK ﬂOBCEﬂ,HEBHHH pabounii UHCTPYMEHT.

n‘mpoﬁnua TEXHMYECKME XapaKie-
PUCTUKK NPMGOPOB MOXHO HAWTW Ha
caiite <WWW.prist.ru>. Koucyneraumu
o BOMPOCEM M3MEPHUTENBHON TEXHNKN —
o TenedoHy {dﬂ&] 777-55-91 1 no e-mail
<info@prist.com>



e Mlonockl NponycKkaHnsg:
60, 100 u 200 MTI'y

* MakcumMmanbHas 4acrora
auckpetrusayum: 1My,
3KBUB. 25 'y

* O6bem namATK Ha KaHan
Ao 25 K6anT, BbiGop AnuHbLI
namaTm

* ABTOMaTU4eCcKue
M KYpCOpHbIe M3MepeHus

* PacuwimpeHHble peXxXxvuMbl
CUHXpOHMU3aLnu
4 OTOGPB)KEHHI! CUrHana

* Coop nHpopmauuu:
BbiOOpKa, NUKOBLINA
AETeKTOop, ycpeaHeHue,
HaKonnexwue

* MNamATsb:
24 ocuunnorpamMmebi,
20 npopunen

* UiTepdenichi:
RS232, USB (onuusa GPIB)

* batapeiHoe nuTaHue
(onuusa)

115419, Mocksa, yn. OpaxoHukun3se, a. 8/9;

Ten.: (495) 777-5591, 952-1714, 958-5776;
®akc: (495) 236-4558, 952-6552

GWINSTEK

Co30aHHbIX ANs &

meree

TEMEPH 1 MMy

HACTOTA OJNCKPETU3ALIUA

B HoBown cepumn GDS 2000 npeacraenenst 6 mogenen (2062/20
64; 2102/2104; 2202 /2204) 8 2-X v 4-X KaHaNbHOM UCTIONHEHUM

CGop nHdopmaumm: Beidbopka, nuk. gerektop (> 10 HE),
ycpegHerue (2 ... 256), HakonneHue,

3anyck pa3BepTKK: aBTO, XAYLMA, ogHoKpaTHeI, TB (NTSC,
PAL, SECAM), npeni- v nocnesanyck (20/1000 pen.), no (ppoHTy,
no AnuTensHocT uMnynbea (20 He... 10 ¢); Tonbko Ans 2-X KaHarb-
HbIX Moaenen: no Bpemenn (100 He..1,3 Mc), no cobbituio
(2..65000), no yposro (TTN, 3CN, 20 B).

Pexumbl paboTbi: ocHoBHoW, ZOOM okHa, camonuced, SCAN
{1lononHMTENLHBIN PEXUM aHanu3a Ha MeaneHHbIx passeprkax), XY.

N3mepuTtenbHbie (PYHKUWUM: KyPCOPHbBIE 1 aBTOMaTUYeCKne 13-
mepeHws (27 BUAOB), NONYCKOBLIN KOHTPONb. Matematuyeckas 06-
paboTka CUrHanoB: «+», «-», «*», «/», bNO.

-

DunbTpsl cuHxponnsayum: OHY, OBY, dunbTp WymMa no3eons-

10T CHU3WUTb YPOBEHb NapasnTHbIX NOMex.

Mporpammuoe obecneveHne: BLIBOS ANCNNENHON MHPOPMALMK
Ha MK ¢ BbICOKO CKOPOCTbIO 0OHOBNEHWSA, COXpAHEHUEe AaHHbIX B
pacnpocTpaHeHHbix popmatax (bmp, jpg, csv), cozpaxve Bueo-
(haiinos 8 hopmarte avi, ynpasneHue pexmmamu.

bbicTpoe coxpaHeHwe fanHbix Ha Compact Flash 4epes nHtepdgenc
USB Ha nepepHe# naHenu (HaxaTtuem ofHoOM KHOMKK).

WUcnonHenue: ocuunnorpadsl HOBOW CEPUM MMEIOT BLICOKOKOH-
TpacTHbIv uBetHoM TFT ancnneir. FabaputHble pasmepsl M Macca:
254 x 142 % 310 mm; 4,3 «r.

BreceH B [ocynapcTBeHHIn peectp CU nog Ne 33756-07

@ NPNCT’

WWW.PRIST.RU
PRIST@PRIST.RU
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Opranu3arop!:

Ten.: +7 (812) 380 6000/03/07
Qakc: +7 (812) 380 6001
E-mail:  power@primexpo.ru
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