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MCTOPMUS OTE‘IECTBEHHOI?'I PAOMWOCBS3M

BaxHyl0 ponb B PasBUTUH OTe4eCTBEHHOW PanvoCBsSH
coirpana Teepckast NPUEMHAs pazpoTeNnerPapHas CTaHuyA,
gBe/IeHHan B IKCINYATALMIO B KOHLIE 1914 ropa. Heobxo-
AMMOCTb B TaKOil CTaHLKM BO3HUKNA B CBfI3K C HA4anoM B
aarycre 310ro ropa NepBoii MUPOBOIA BOHbI. Ha3emHbie
KaHanbl cB3W Poccun C COIO3HUKaMM B JHAYUTENLHON
mepe Obi HapyLWeHbl, W 3aMEHUTL WX MOrna TonbKo pa-
Anoceasb. MolwHbie nepeaalowie paauoCTaHUmMK B KOpOT-
ke Cpoky Gbinu nocTpoeHbl noa MeTporpanomM (8 Liapckom
cene) u B Mockse (Ha XoabiHke). Mcnonb30BaBLIMECH
TOrAa MCKPOBbIE MepeaaTivky CoaBav 3Ha4uTeNbHbIE
ROMEXM PAAMONDUEMY, NOBTOMY /st 0BECTIEHEHNS becne-
peBOMHOIA CBA3N C COIO3HWKAMU W B0 NPUHATO peLUeHre
NOCTPOMTE OTASABMNAIN [AAMONPUEMHBI LEHTD B FOPOJE,
KOTOpbIA MMEN HaJeRKbie NpOBOAHbIE KaHAbI CBA3N C

Mocksoi . 3Tim TPEOoEAHMAM Thil

OTBE4aNa

B nepnou; pa.ny Gea Gypanim = _l. A Egm-l;pyem.

OGp#THas cTopoHa GOTOKAPTOHKH ~
YAOCTBEPEHME NMYHOCTH.

Bu C AOPOrM Ha GHTEHHB! PaaMOCTaHLMK (PUCYHOK).
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YHUBEPCAJIbHBIE YACTOTOMEPbI OT LS AkTAKOM

ww.aktakom.ru
ACH-8322 ACH-8321/8323/8325 o

ACH-8324
ACH-8326

ACH-1310

ACH-2801/3001/3002

YHUBEPCAJIbHBIE YACTOTOMEPDI 1\ AKTAKOM
ACH-8 ACH-8324 ACH-E YIPABJIEHUE C MK N0 UHTEP®EUCAM USB U LAN

Kawrans A, B, C (onums) A B,C

[inana3oH BXoAHbIx 4acToT (A, B) 0,1 Iy...200 My

[luana3oH BxoaHex 4actor (C) 200 My, 8 My (onums) | 200 MMy...8 T
"OTHOCMTENBHAR NOMPELIHOCTE YacToThl yre L FEE

GNOPHOr0 KBAPUBBOro reHeparopa e 1"10°®

Pa3pARAHOCTE HHAMKaLMM 10
TAaMepeHue NMTeNbHOCTER MMNYNLCOB 10HC...10¢C

WxTepthenc USB/LAN (onums) USB/LAN

MuTanve +55B/2 A apanrep

(onums apanvep -220 B) ~220B

Pa3mepsl, MM/macca, kr (He Gonee) 260 = 210 = 70/0,95
YHUBEPCAJIbHbIE YACTOTOMEPGLI ACH-8321/8322/8323/8324/8325/8326 IS AKTAKOM
= iamepeHue 4acToTkl No Bxoaam A, B, C * amepeHue anuTensHOCTM MMNYnbca, B TOM YUcne
« iaMepenne nepuopa no exogam A, B C HaKonneHuem CTaTUCTUKK
« MiHpVKaUWA YPOBHA curHana no exogam A, B, C . A Bbl X NOKa3aHWA N3MEPEHNsA
» laMepeHne pnuTensHOCTU UMNYNBCOB Mo Bxonam A u B . 8;:;225;@ ﬁﬁ;&ﬁgﬂ Gl T

= lamepeHue CKBaXXHOCTH UMNYNLCOE No Bxopnam A u B
« lamepeHue CKOpoCTH BpaLLeHUs
» lamepeHue uHTepeana mexay UMNynsCcamu

no kaHany A v kavany B

YHUBEPCAJIbHbIE HACTOTOMEPBLI ACH-8322/8324/8326
BbICOKOKOHTPACTHbIN MPA®UYECKUN OLED AUCNIEN C BLICOKUM PA3PELIEHUEM

Metiio nameperuii (8 BMROB W3IMEPeHWi)  MpercTaBNEHME B BMAE FMCTOrPAMME! Cramictuveckan oSpaboTka (7 napametpos) MatemaTvseckue diyHKumm (6 napameTpos)

8-PA3PA/IHbIN YACTOTOMEP ACH-1310 I RAITAKOM
» [lnana3oH BxodHbix YacTor 0,1...1,3 Iy * YyBCTBUTENLHOCTL BXOQOB (rms) A, B-25mB ... 1 B;
* MiamepeHua 4acToTbl, Neprofa, BpEMeHHOro MHTepeana Bxog C - 15 mB (100...800 MIy), 60 mMB (800...1300 MIu)

» Pa6oTa B pexXuMe cyeT4YMKa
 MnTepdpetic RS-232 = BxogHoe conpoTueneHve / MakcumMansHoe HanpsxeHue

» Pexum 0THOCUTENbHBIX U3MepeHuii (OTKNOHEHWE
TEKYLWEW HYacTOThl OT HavansHown)

» [IManasoH BXOAHbIX 4acTOT: No Bxogy A - 10 MINy... 100 My, sxonoB A, B-1MOm/250B:exon C-500m /3 B
no exopy B - 0,1 My...10 MI'y, no sxoay C - 100 MIy...1300 My

MOPTATUBHBIE YACTOTOMEPbLI ACH-2801/3001/3002 1 RISTRISOM

10 paaprgos 10 paspagoe

7 paspsgce

naaukaTop KW

ANaNaloH MIMepREMBLIX YacToT 30 MMy..281Mmy 1M 3y | 10y .30y
| Pa3peLLailan cnocobnocTe 1 xly Telu/100Tu /10w 1 Ty/ 01Ty I Talu /1007y /10 My 71 fu/ 01 Ty PR
BPEMA HIMEDEHWR, C 0.0625 0.0625/0.25/ /4 0,0625 /0,25 / Vs

YYBCTEMTENLHOCTL Ha 4acTore 100 My 5MB 08 wmB 08 mB

BXOAHON HMNEAAHC 50 Om 50 Om 1 MOm / 50 Om

{ S 2NWKC, 115211, r. Mocksa, Kawmupckoe wocce, 8. 57, k. 5.
Ten./chaxc: (495) 781-49-69 (MHOrokaHanbHbliA);

Web: www.eliks.ru; E-mail: eliks @eliks.ru
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Ha Hawei obnoxxe. MoBoAHAR NOAKE — MY3EI (CM. CTATHIO Ha C. 4)

50760\ % G ol YM3Y HA TAMNAX 6M36C
YACTOTOMEP HA MUKPOKOHTPOJIIEPE

B CIEAVIOIIEM FYyioewsmitinhptivipsigtiymmmiin

500317 00) o U BAPSIHBIE YCTPOMCTBA U1 AKKYMYJISSITOPOB

Tupax xypHana «Papuo» Ne 1 caaH ans pacceinkv noanucYukam 12.01.2010 r.




MOAYNbHAS PEXKNAMA

107477 1, Motxea “tagmuusHcEsi np-a 4. 7 ctp. ]
(495) 775-43-19, 442-44-14, 442-41-75

Kypcel AMCTAHUMOHHOrO OBYHEHUS NpOrpaMMUpPOBAHII0 e-mall: rodialSradial ry
MUKPOKOHTPONNEPOB. JlabopaTopHele NnaTtsl 1 NporpaMmaro-
pei ans PIC, AVR, ARM LPC2148. KoHeTpykTope! ans c60pky v
rotoesie curHanuaauum GSM.

" i ] -
Pa3paboTka 3NeKTPOHHLIX YCTPOICTB M NPOrpamm Ha FARTEHHBIE MANTAINY

3aKas.
E-mail: radio73@rambler.ru, micro51@mail.ru 4 ﬁan?“bl Winanss
lectronicl .\.._“m e
Ten. 8-912-619-5167 (¢ 07.00 ao 18.00 mock. Bp.). .

Mpeanaraem yHUBEpCanbHLIA nporpammarop
WizardProg-77USB.

Kpartkui nepeyeHt NOANEPXMBAEMBIX TUNOB MUKPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepuu 28, 29, 39, 49, 50 paaHbix NpOM3Bo-
OuUTenen, 3NeKTPUYecku cTupaemsle 27CX0K Winbond,
Firmware/Hub; MCU ¢upm Intel, Atmel, Philips, Winbond,
Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/Noruyeckve matpuuer: 16v8x, 20v8x, 22vi10A.

Bce mukpocxemul B kopnyce DIP nporpammupyiotca B
eavHow poseTke ZIF-40 ARIES 6ea npumeHeHus aganTepos.
Mporpammatop nutaeTca or nuHuM USB, He HyxeH 6nok
nuTaHus.

Uera — 3300 pyb.

www.wizardprog.com

Ten. (351) 265-46-96.

* * *

advert@radio.ru

Oraen peknamer MypHana «Paguo»
ren.: 608 9945, ren./daxc: 608 7713

'

HUM-HH — pagwogeTtanu no4Tol. Po3Hvua, Hegoporo.

MukpokoHTponnepsl, XKXKW, 0aTuMKK, CTEKNOTEKCTO-
nut, GOTOPE3UCT, XJIOPHOE Xeneso, Kopnyce ans PIA
n ap.
http://www.chipnn.ru

- ®PE3EPHO-ITPABUPOBAJIbHBIE MALLUMHBI
| AN18 U3rOTOBJIEHWUA NEYATHBIX NMAAT
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TOCKA

EGX-600/400 EGX-350

Pasmep pabovero ctona EGX-600: Paamep pabouero crona EGX-350:
610 mm (X) x 407 mm (Y) x 42 mm (Z) 305 mm {X) x 230 mm (Y) x 40 mm (Z)
Pazmep pabouero crona EGX-400:
407 mm (X) x 305 mm (Y) x 42 MM (Z)
BbIcOKOCKOPOCTHLIE, BBICOKOTOYHbLIE M JOCTYNHbLIE MO eHe lf)p&SEpHO-l‘paBlpOBaanMe
MaLlMHbI /1A U3rOTOBNEHMSA NeYarHbIx nnart. Bo3MoixHO Kak ¢ppezepoBaHue Pa3BogKm,
TaKk M cCBeprieHue OTBEPCTHﬁ ANA yCTaHOBKM MHKPOCXEM MW MNpoyYMxX A[evaneH.

OGULMANBHLIN AUCTPUBLIOTOP =\WeMaTec _
www.Roland.ru Ten. (495) 981-49-65 imagin. HMRoland’
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MACCOBbIW
EXXEMECHYHbIA
HAYYHO-TEXHWUYECKWHA
g XYPHAN

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

YYPEOWUTENL U M3OATENb: PEOAKLMSA XYPHANA «PAONO»

3aperucTpuposa Komutetom P@ no nedaru 21 mapra 1995
PervcrpaumorHena Ne 01331
Mnasneiia pegaxktop 10 V. KPEINOB
PepakumoHHas Konnerus:
A B. TONbILLKO, A. C. XXYPABNEB, & C. MBAHOB,
E. A. KAPHAYXOB (OTB. CEKPETAPL), C. H. KOMAPOB,
A. H. KOPOTOHOLKO, B. I MAKOBEEB, C. 1. MULLEHKOB,
A.Nl. MCTUCIABCKWW, B. I CTEMNAHOB (NEPBLIA 3AM. IN. PELAKTOPA),
P P. TOMAC, B. B. ®PONOB, B. K. YYAHOB (3AM. N PEOAKTOPA)
Brinyckawowme pepakropse: A C. JONTWIA, B. K. YYQHOB
O6noxka: C. B. TASAPEHKO
BepcTtka: E. A. TEPACMMOBA
KoppexTop: T A. BACWNbEBA
Appec penakumu: 107045, Mockea, CenueepcTos nep., 10
Ten.: (495) 607-31-18. dakc: (495) 608-77-13
E-mail: ref@radio.ru
fpynna paboTel ¢ nucemamu — (495) 607-08-48
Ovnen pexnamel — (495) 608-99-45, e-mail: advert@radio.ru
Pacnpoctpanenue — (495) 608-81-79; e-mail: sale@radio.ru
NMopgnucka v npogaxa — (495) 607-77-28
Byxrantepuwsa — (495) 607-87-39
Halum nnarexHsle pexkeuanTes;
nony4artens — 3A0 "Xypran "Paguo”, MHH 7708023424,
p/cy. 40702810438090103159 8 MeljaHckom OCE Ne 7811, - Mockea
BaHk nony4arens — CHepBark Pocouu, 1. Mockea
kopp. cHet 30101810400000000225 EWK 044525225
MopgnucaHo k neyati 19.01.2010 r. Dopmar 60284 1/8. Nevats odcerHan
O6uem 8 dma. ney. n., 4 6ym. n., 10,5 y4.-u3g. n.
B poanuuy — uweHa noroBopHas
NoanvcHoi nHpeke:
no Katanory «Pocnevatu» — 70772;
no karanory ¥Ynpasnexwa cefepansHoi NONTOBOR ceAan — BO032.

33 copepXaHue PexnamMHoro oGLABNEeHNA OTBETCTEEHHOCTE HECET
peknaMogarens

33 OpUrMHANBHOCTL U COAEPKAHWE CTATEW OTBETCTBEHHOGTL HECET ABTOD

Penakuws He HeceT OTBETCTBEHHOCTH 33 BO3MOXHBIE HETATBHBIE NOCNEACT-
BUA MCNONL30BAHWA ONYONUMKOBAHHLIX MAaTEPUANOB, HO MPUHUMAET MEpBI NO UC-
KNIDYEHUMIO 0WWMBOK 1 OneYaTok.

B cnyyae npuema pykonucu k nyBankaumi penakUma cTasuT of SToM B nase-
CTHOCTb aBTOpa (pu 3TOM pefakums NoAY4aeT UCKII0YUTENLHOE NPABo Ha pac-
NPOCTPaHEHWE NPDUHATOND NPOM3BEAEHWA, BKNIOYAA Ero NyGAvKauun B XypHane
«Paguno=, Ha HTEPHET-CTPAaHUUAX XypHana, CD unu uHbiM oBpasom.

ABTOpPCKOE BO3HarpaxaeHue (roHopap) BEINNAYUBAETCH B TEYEHWE OOHOTO
MecAua nocne nNepeon Nybnukaunm B paamMepe, ONPeaensiemMom BHYTDEHHUM
Cnpaeo4HuKomM Tapudos.

M0 ucTeseHun OAHOTD rofa C MOMEHTA NepEeED NYGNMKALWK aBTop UMeeT
npaso onyGNUKOBATH aBTOPCKWA BAPWAHT CEOEr0 NPOMEBEAEHUA B ADYrOM MEc-
Te 6e3 NpeasapUTENBEHOND MMCLMEHHOTO COrNACHS PEaAKLWM.

B nepenwvcky penakums He BETynaet. PyKonNMcu He PELEH3WPYIOTCA U He BO3-
BPALAIOTCA

© Pagwo | 1924—2010. BocnpousseeH1e MaTepuanos xypHana «Panuo»,
MX KOMMEpYECKoe MCNOoNb3oRaHue B NIOBOM BUAOE, NONHOCTLIO MAKW HACTUYHO,
AONYCKAETCA TONLKD € NMMCLMEHHOID Pa3pelleHna Peaakumm

Ornevarano 8 000 «M[] Meauna-Npeccax, 127137, Mockea, yn. «Mpasasi=,
Aa. 24, crp. 1. 3ak. 92172,

KomnbloTepHas ceTk pegakuuv xypHana «Paguos
|| HaxoaWTCA MOA 3aLMTON AHTUBKMPYCHOW MNPOrpammbl
DrWEB 1. QaHunosa.
TexHuseckas nopaepxka 000 «Canfl» (CaHkr-MNetep-
Byprckas aHTuBYpyCcHas nabopatopus U. AaHunosa).
http://www.drweb.ru Ten.: (812) 294-6408

Dr.WEB

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

0

23 pespaan —

Hens samumuuxa Omevecmea

MuZEN
M NHEMTENBCKAR
PAAMOCTAHUMA

Bnaguwmup BUHOMPAJOB (RN3BR), r. Mocksa

B 3107 geHe Mel co cnosamu 6narogapHocTH
BCMTOMMH3EeM BCEX, KTO BHEC ¥ BHOCHT CErogHs
CBO# BKS1ag B 3awnty Poawurel. U tex, kro noru6 8
6osx 3a OrevecTBo. M Tex, KTo BOXWUA [0 Hawmx
AHEHR M nepeaaeT MONO4eXH TPaauuuu CTapLero
nokoneums. Ml rex, kTo cerofHn cnyxur e Boopy-
XEeHHbIX CHUNIax CTPpaHel, OXPaHaAs ee CroKoHCTBME.

Hemansii Bknag B naTtpnoTnyeckoe BOCNUTaHue
MonogexM BHOCAT BOEHHO-WCTOPHYECKHE My3en,
KoTOpble GepexHo XpaHAT UCTOPMIO Halwux Bo-
opyxeHHbix cun. M snusHune aToi paborsl 3aMeTHO
BO3pacraer, korga 8 My3ee ecTb moburenbckas
pagwoctanums. Ee noscegneBnas pabora B agpupe
no3BoNser NPUKOCHYTLCR K MICTOPHN CTPaHbl TEM,
KTO He cMmor ewe nonacTs B My3ei. Bonee roro,
NPOBOAHMBEIE KONNEKTHBaMK 3THX pPagWoOCTaHLUui
aKcneguuMy k Mectam 6oesoll cnaeel Hawero opy-
HHMS NO3BONSIOT LOHECTH NamMsaTs cepguya Anao
CaMbiX OTAANEHHbIX YTO/IKOB CTPaHs.l.

06 ogHO#M M3 Takux pagrocTarumii, paboTaowei
¢ Bopra noaBOQHOM NOAKM, W €e KOMNeKTHBE pac-
Cka3e!BaeT 370T martepwan. lMogsogHas nopka
"Hosocubupckmi koMCOMONew ™ BCTana Ha BEYHYIO
crosHky B Mockee Ha XUMKHHCKOM BOZOXpaHWAN-
uje, » Teneps Ha ee ocHose cozgaH "Mys3eiino-
MewmopuansHeiii Komnnexc wcropum BM® Poccun™.

Hoauauoﬁ RUBAWK (Akeatopus BoeHHuix Kopabneit)
['0CynapCTBEHHOrO yHpPEXAEHIS KyNeTyphl “My3ei — noa-
BOAHas NoaKa” BNepesie NPo3ey4an 8 apupe 22 uioxs 2007 r. —
B pamkax paauoskcneguuun no mectam 6oes npw oBopoxe
Mockesl MOpckux cTpenkoesix bpuras TuxookeaHckoro dnora.
Cosparensmu 3TOI paanocTaHUM U CaMOro KONNEKTMEa Hinu
TPy paguoniobutens u3 Moamockoees, yxe pabortaBwue Ha
ceovx "konnexktuekax” RZ3DZU e nocenke ropoackoro tuna
LWaxosckan (Kyaeimoe B. U., RW3DGU) n RK3DWM s ropope
Bonokonamcke 8 06LuecTBEHHON OpraHu3auun "Boesoe Bpat-
CTBO BOWHOB wWHTEpHauwoHanucToe” (ConpateHko A. U,
RK3DVO v aBTOp 31011 CTaThU).

Mpw nopaepxke rydbepHatopa Mockosckon obnactu Bopuca
lpomoea Guina cozgara obuwiecTeeHHas opraHu3auuws Mono-
AEXHO-NOAPOCTKOBLIM NAaTPUOTUYECKWUIA LEHTP "Mlamuy”, B ko-
TOPbIM BOWM 3TK KONNEKTUBE. OHY HAYanu aKkTUBHYIO paavo-
MOBUTENLCKYIO AEATENLHOCTL MO TEME "HWKTO He 3a6kIT, HUYTO
He 3a6bITO” B pamMkax nporpammsl “MarpyoTMYEckoe BocnuTa-
Hue rpaxpaH B Mockosckoi oBnactu Ha 2002—2005 rr".
OcHOBHbIMY 330a4aMK KONNMEKTUBHBLIX PAAMOCTaHUMIA CTanm
pabora B paguoskcneguumax “NarpuoTam cpeam B3pocbix v
nogpocTkos” u nponaraHga 300poBOro obpasa XU3Hu.
OcobeHHo Hac o6pagoeano 8 2003 r. W3BECTVE O CO3AAHWM B
Mockee my3ses, cBazaHHOro ¢ BM®. Ml BHUMaTENEHO OTChRE-
XuBanu nepexon Hoesbix "B NPOLAOM" CTOPOXEBOro Kopabna
"ApyxHuiA” W nognooku "Hosocubupckui komcomonew” K
CBOEMY NOCNeQHEMY MECTY ANCAOKaLWM — B KAYECTBE My3eli-
HBIX 3KCMOHATOB



B 2003 r. npu nogoepxke MYC
r. QonronpygHoro w MYC  CAO
r. Mockebl konnektvesl RK3DWM u
RZ3DZU cymenu otpaboTats ¢ 6opTa
“ApyxHoro” n ¢ Gopra "Hoeocubup-
CcKOro komcomoneua“. A e 2004 r.
©6naronapa NOANEPXKE reHepPansHoro
avpextopa MNYK "Myzeit — nogeogHas
nopka" AnekcaHppa WeaHoBuua
Wckpel ¢ Bopta noanogkn “Hoeocu-
6upckuii komcomoney” Ha KB n YKB
BHOBb 3a3By4an no3bisHOW nobu-
TENLCKOW papuocTaHuuu RKIDWM
(Oobnects BoeHHeix Mopsikos). Stu
[Ba He3abblBaEMbIX MOMEHTa u
nopoavny MEeYTy. Co3dark NocTo-
AHHO AENCTBYIOUIYIO KONNEKTUBHYIO
NOOUTENBLCKYD PaavoCTaHUMIo Ha
HopTY NOANIOAKM-MY3ER 1 TEM CaMbIM
KaKk Dbl CUMBONUYECKW pPEeaHUMUPO-
Bate boeeyo 4acTe BY-4 ee pagwo-
TEXHUHECKOM cny*Omi!

He Hanpsras Hukakue obuwect-
BEHHBIE OpPraHW3auuu, Konnektue
HaNpPAMYIO BBILUEN HA MEHEepansHoro
avpektopa “MysenHo-Memopuans-
Horo Komnnekca wctopun BMO®
Poccuun” (coBpemeHHOe Ha3eaHue
My3einHoro komnnekca) A. W. Uckpy
06BACHKE CBOW NNaHkl 1 3aaayn. bna-
ropaps NPealecTBYIOWEMy akTue-
HOMY YHaCTUIO B XW3HWU My3es Ham
MpeacTaBunact BO3MOXHOCTE NOMy-
4YUTb MOMELLUEHWE ONA pPasMEeLLeHns
paguocTaHumy. BoT vk BOUCTUHY —
no6peiMy aenamu U NOCTYNKamu yaa-
NOCk AOBUTECH O4EHE MHOFOMO, Aaxe
B TO BpPEMSA. KOrAa MOBCEMECTHO
3aKpLIBaNVChL KONNEKTWBHLIE N0BU-
TensCkue paguocTaHuum! Ita xe
"HOBOPOXAEHHARA" KONNeKTUBKa (Tor-
02 €elle BpeMEHHLIM MO3bIBHbIM
RK3DWM/p) Ha4ana aktmeHo pabo-
Tats B 3DMpPE 1 33BOERLIBATEL ABTOPU-
TET CPEAV MHOrVX panuontobuTens-
cKux obbegwHeHul, gobasue euwe
0AHO HaNpaBNeHWE B CBOEN OEATE b=
HocTu “Tonynapu3aums MOPCKUX
cneunansHocTer, (noTCKUX Tpaau-
Ui 1 paboTtel ¢ Monopexen”. Bee
6e3 uckoueHus paboTHVKY My3es C
OrpoOMHBLIM UHTEPECOM HaBnopgann 1
y4acTBOBanM (WM y4acTBylOT A0 Cux
nop!) B XU3HW KONNEKTUBA, KOTOPbLIN
csoboaHO OpueHTHpyeTca Ha GopTy
noANoakn. 310 1 NOMOLLEL SKCKYPCO-
BofaM, 1 OGOPMNEHWE HArNAAHLIX
nocobuii, W, koHeyHo. paboTta B
adupe C pacckasamu 0 My3ee.

Mony4ve CTONPOLEHTHOE A0BEPUE
PYKOBOACTEA M aAMVHUCTPaUMK My-
3€R, KONNEKTUB BPEMEHHOW paawo-
CTaHumy nogan NOKYMEHTLI Ha Mony-
YeHWe CBOero — My3eWHOro nosbie-
Horo. Kakum emy Bbite? Y10 3ano-
XWUTb B OCHOBY NO3LIBHOMO W, B TO XE
BPeMS$, NOKa3aTk, KTO MEl U OTkyaa?
MNoswieHon RU3AWK oTseuan atum
TpeboBaHuam — "AksaTtopus BoeH-
Hblx Kopabnein”. OHO w pencreun-
TensHo 6bino Tak! MimeHHo 3peck, B
aksatopuy XUMKWHCKOro BOAOXpa-
HUMMWA, Hanpotue CeBepHOro pey-
HOro rnopTa, Ha ee npasom Gepery nNo
anpecy "ynuua Ceobogwl BnageHue
50—56" u pacnonoxuncsa mysei!

B 2008 r. B coctae myaenHo-
MEMOPUWANLHOro KOMMNEKca NomMu-
Mo nognoaky "HosocubBupckuii Kom-

O RU3AWK/
O RN38R/

fecanin-wTypmosoh kaTtep na so3dyiudon noglone - CHL

Q16" near MOSCOW .- RUSSIA . |
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Ha QSL-xaprouxe, pa3spaboranHoi k 65-netwio

O RZ3DZU/ O RK3DWM/

MMobegs!, ecTs Bua aksaTopim My3seiiHo-MeMopH-

a/IbHOro KOMNIeKCca € BbICOTbI NTHYLEro nonera.
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MecTo pacrnonoxeHns pagMoOCTaHUuu My3es
RU3AWK — orcexm B4-4 (6oeso# vyacTu) pagwo-

TEeXHUYECKOH CnyX0Obl NOQIOOKHA.
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YyacTHuie 3uMHen pagwoaxkcneguiuins UESDWR

“HNo6necTHeiii Bonokonamckui pyGex” y memopu-

ansHoro KoMnnexca.

comoneu” sownu ewe aea yHUKano-
HbIX 3KCMoHaTa: 3kpaHonnaH “"Opne-
HOK" ¥ NECAaHTHO-LWTYPMOBOR KaTep
Ha BO3aywHon noaywke "Ckar”.

PaBorta "mMy3eiHbIM® MNO3bIBHLIM
06A3biBanNa 3HaTb HE TOMNLKO pPaguo-
noBUTENLCKOE Oeno, HO 1 Cam My3eid,
a TaKke ero akcnowars. W, npu Heob-
XOAWMOCTM, PACCKa3aTk NPO HUX KpaT-
KO W 4ETKO (NPOBECTH CBOEro poaa pa-
anoakckypewio). Oneparopamu Ha pa-
avoctaHumw RUSAWK 3a 3tu roget
6eiBanM mHOrve pagnonobutenu. Oc-
HOBHOW KOCTSIK COCTaBNSIOT MOPAKK —
OTCTABHWKW 1 MONOAEXE, Xenalwme
nonpoBoeats ceba Ha BOEHHbIX Cne-
UMansHOCTAX M HEe UMEKOWMWE B pac-
NopsAXEHUW paauoannaparypy.

C paclwvpeHuemM 3KCNO3nuuK u
TEPPUTOPUM NOABWNACE BO3MOX-
HOCTb paboThl B 3dupe ¢ Nbon To4-
Kt 1 c MOBOro akcnoHarTa B 3aBMcu-
MOCTK OT NOCTaBneHHon 3anaqun. Co-
103 Papuonwoburenein BoopyXeHHbIX
Cun npu3Han HyXHOW W HeobBxoau-
Mo paBoTy KONNEKTUBa B AKBaTOPUK
BoexHbix KopabGnew Ha paguocTad-
umn RUSAWK. PaboTy, koTopas Haue-
NEHa Ha BOEHHO-NATPUOTUHECKOE
BOCNUTEHWE POCCMIACKOW MONoAEXu,
PasBUTUE W NOAOEPXaHUE ApYXe-
CKuX CBR3en pagvoniobutenei Bcero

| Mupa, ConpUHaCcTHbIX K cnase v nob-

NecTu BOEHHbIX MOPAKOB.

B HacToswee Bpems CHOXWncs
cTabunbHe 0BbEAVHEHHBLIN KONNeK-
TVB U3 TPEX BbILIEHA3BaHHBIX KONNEeK-
TUBHBIX NMIOBUTENBCKUX PAOWOCTaH-
umi. 3a 3TK rogsl MHOXECTEO Paauo-
nobutenein v paguonibuTensCkux
KONNEeKTUBOB NoBbIBANO y Hac B roc-
TAX, U 4aCTk M3 HUX — HEPaBHOOYLU-
HBIX K MOPIO 1 BOEHHBIM KOpabnam —
OCTAnack 8 KONNEKTWUEE W NPOAONXaeT
BHOCWTbL CBOW BKNag B pagwoniobu-
TENLCKOE OBMXEHWE W B pasBuTHUe
my3es.

B 2009 r. B [leHs BOBHHO-MOPCKO-
ro ¢nora opruMansHO MCNONHWUNOCE 5
NET CO AHA Hayana paboTel KONNEeKTH-
Ba B adwupe. Torga, NATL NeT Hasan,
ELLE HK OAMH BKCKYPCaHT HE CTyMan Ha
6opr "MogeoaHas noaka — myaei”, a
E pagnoniobutensckom 3dpupe yxe
3sy4an noseiBHOM RK3DWM/p (Hob6-
nects BoeHHblx Mopsakoe) U coeep-
WEHHO He No-paguonobutenscky —
“apobe noanogka”! 3a 3T rogwl Npo-
BepeHo 6onee 10 000 paguwoceasein ¢
paauoniobuTenamMu 13 CTpaH aanbHe-
ro v 6nvxHero 3apybexes

B ron 100-nevwa NopsoaHoro ¢no-
Ta Poccun 1 odULUMANEHOrO OTKPLITHSA
Myaesa mapom Mockee: 0. M. Jyx-
KOBbIM  KONNEKTUB  PaguoCTaHUMK
BCTPETWN NEPBLIX NOCETUTENER B 1-Mm
OTCEKE NOANOOKM NOoA LWyM MOMEX U
3pUpPHLX NO3NPEBNEHWI OT MOPAKOB.
OCOoBEHHO TOPXECTBEHHD NPO3BYyYany
noagpasfneHus KONNeKTUBa Paanonio-
futenein n3 Cesepomopcka, paborae-
WKX OT MeMopuana NogsoaHON NOAKN
C-21, a Tarke oT paguonioturens MewH-
Hagwa Wubaesa (UATZKW) ua Myp-
MaHCKa, CNYXWBLLEro KOrpa-to Bme-
CTE C NepBLIM kOMaHaupom "Hoeocu-
BUPCKOro KOMCOMONbLLA",

K 65-netuio MobBepel B8 Benwukoii
OTvevyecTBEHHOW BOWHE W3roTOBNEHA
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Ha OQMWH W3 NDHU308.

Jletom paboyyro NO3NLMI0 PARHUOCTAHLIMK MOXHO pa3sep-
HYTb HEMOCPEACTBEHHO H3 JIENKOM KOPIyce noagsogHOA NoaxH.

KomaHpaa konnexrueHo#i pagmocranynn RK3DWM Mono-
LOEXHO—NOAPOCTKOBOro NaTpuoTHYEcKoro yeHTpa “Jflamuy”.

cneumancHas QSL-kaprodka ("packna-
Aywka” Ha ABYyX NMCTax), Ha KOTOPOW OTpa-
EeHbl NO3bIBHBIE, KOTOPBIE WCNOML30BAN
KONNEKTUE PaguoOCTaHUMK, W HEKOTOPLIE
co6LiTA K3 ero paguoniobuTensckomn
*n3Hu. MNMocnegHue spkve cobeimua yxoan-
Lero rofa ceAsaHbl C 3KCnoHaTamm — Ha-
xopkamy BpemeH Benukoin Oteyect-
BEHHOI BOWHLI, KOTOpble Obinyv cobpaHbl
BO BPEMS pPaguosKcneauumnii N0 poaHoMy
kpan. OHW NpeacTaBneHel B 3KCNO3UUMK,
NOCBALLEHHOM Y4aCTHI0 MOPCKONH NEXOThI U

MOPCKkMX CcTpenkoebix Gpurag B butee 3a
Mocksy 8 1941 r.

EcTk B 3anagHom MogmMockOBLE MECTA,
Kyfa Hal KONNexkTWUB Bble3xXan v OTkyaa
BLIXOAMN B 3hup MHOro pas. Ha neeom Ge-
pery peku Jlama, HanpoTve ropoga Bono-
KONaMmcK, MMEETCH BLICOTE B NPOLLNOM C
HaceneHHbiM nyHKToM “flyauHa ropa”, ¢
kotopoirt B8 1941 r. B nexabpe mecsue
Mopsaku TuxookeaHckoro ¢noTta, BXoas-
wue B coctae 64-i cTpenkoeoi Gpuranst,
ebibuBanu rutneposuee. B Hactosulee

BpPEMSA Ha 3TOW BeICOTE Ha BpaTckoi Moru-
e yCTAaHOBNeH Memopuan-obennck Mops-
Kam 1 kpacHoapmewnuam. OT 3Toro Memo-
pvana Kaxaoiii rof Ha NpoTaXxeHwu 8 ner
Ha 9 mana aBy4ar paguonobuTensCkue no-
3biBHble RP3DWM (Poccua MobBepa Tpu
Hofnects BoenHbix Mopskoe) v RP3DWR
(Poccwa MoGepa tpyu Hanshwvii Bonoko-
namckuin PyGex). Bonee Ttoro, 8 lNop-
MOCKOBELE MPaKTUYECKW HET NaMATHLIX
MECT, KOTOpbIe He nocetwn Bel oBbenu-
HEHHBIN KONNEKTUE TPEX paauocTaHuwi! Il

MUTPWIA MBaHoBWY
I[Onenea VBNEKCA panmo,
Gyay4v ele y4eHukom cpemn-
Hel wkonsl. Nepeol ero pa-
ANOTEXHUHECKOW KOHCTPYK-
uvein 8 1925r. cran nere-
OapHBI OETEKTOPHLIA NpU-
emHuk UlanowHukosa, onu-
caHue koTtoporo Geino ony6-
N1kOBaHO B xypHane "Paguo-
mobutens”. W kakoea xe
6bina ero pagocTe, KOrga oH
Hayan perynspHo nNpuHUMaTh
"paguorazety” w3 Mockssi!
3arem noOcCnNepoBany KOH-
CTRPYKUMKW HA paduonamnax

Korpa B Teepckon ryGep-
HuKM B0 CO3[aHO OTnene-
nHue "O6wectea ppysen pa-
ano”, Amutpuin MeaHosuy,
KOHEYHO, Cpa3y BCTynun B8
Hero. OH GbIn aKTUBHBIM Yne-
HOM o0OOuWwecTea, nO3aTOMY
TEEpCKUEe paguonioburenu
u3bpanu ero 8 1930 r. pene-
ratom BCECOIO3HOrO Cheapna
O4pP.

B 310 Bpemsa AmuTpuin
MBaHOBMY yXe BOBCK YB-
NneKanca KOpOTKUMW BOn-
Hamu w Hakan paboty B
apupe no3viBHbIM EUZHH.
Ha nepeparymke MOLWHOCTEIO
Bcero 2 garra emy yganock
NPOBECTU CBA3M HE TONLKO C
EBPONencKMMy KOpOTKOBON-
HOBWKaMW, HO gaxe u C
KOxHown Adpukoin. Pabota B

Onu jawumuaru Poduny
BETEPAH BEnuKOW OTEMECTEEHHOW W PRAMONKIGHTENLCTEA

apupe HACTONLKO €ro yBnek-
na, 410 OH 4yTb BbiNo He 3abpo-
cun y4eby B TEXHUKYME.

3arem B acdwupHoi pabote
HacTynwn nepepois — OneHesa
npu3sanu B apmuio. Ho Tara k
panuo He Uc4esna, ¥ OH aKkTue-
HO Habnwpan 3a paborton pa-
OMOCTaHUMIA

Havano Benukoint Oteuyect-
BEHHOW BOWHEI 3acTano npo-
DECCHMOHANLHOIO Xene3Hoao-
POXHUKA, NenTeHaHTa 3anaca
Onenvesa B8 Teepu, u yxe
23 vioHSA OH BeIN NpU3BaH B ap-
MUK KM CTan BOEHHbBIM KOMEH-
O3HTOM CTaHumw Pxes. A BCkO-
pe PxeB yxe Obin Ha NUHUK
¢dpoHTa..

Cpaasy nocne BOWHbI
Omutpuio MieaHoBKMYy He yoa-
NOCb BEPHYTLCA K NBUMOMY
3aHATUIO, HO TAra K pPaguo He
nokuwpana ero wwkorga. U, B
KOHUE KOHLOB, C NOMOLLID
TBEpPCKUX pagnonobureneit oH
BHOBL BreIWeEn B adwup. Ero
no3eIBHON TENneps — RA3IAA

23 deepansa, koroa scA
cTpaHa Gyper otmevarts [eHb
3awmTtHuka OTevecTsa, y Berte-
paHa BOWHBEI ¥ pagvonobu-
Tenscrea Amutpus MeaHoBuya
Onenesa 6Gynet ewe 0OHO
cobLITHE — emy WCNONHUTCA
100 net!

Ao scrpeun B agupe,
RA3IAA!




IMT: koHuenuus paseuTus
MOOUNbHOU cBA3M Gyayuiero
Anexcanpgp F'OJIbILLKO, kang. Texn. Hayk, r. MockBa

"Bce oTHocuTensHo. M 310 abconioTno

TOYHO".

Kpatkas ucropua mobunsHoi
CBA3U

70 KacaeTca MoBUNEHON CBSSM B LWpO-
KOM CMBICIIE, TO OHa MOSBUNACH OQHOBPE-
MEHHO C n3obpeTeHvem paguo. Ecnv pac-
CMarpuBaTe CETW COTOBOI cBAaw, obecne-
HMBAKOLIME HENpPEepBIBHOE 0GCNyXuBaHue
aboHeHTa Npy ero nepemMeLleHun ¢ "asTo-
MOBULHOWM" BLICOKON CKOPOCTLIO, TO B 80-X
ropax npolunoro Beka OHW NPOowAW aTtan
aHanoroeon pagnotenedoHum (nepsoe no-
xonerue wnu 1G), a 8 90-x — undposoii pa-
avotenedoHun (2G). Bo MHOroM asuiyium-
MW CufamMu pa3sutA MOBUNBHOWM CBA3W
Bbinu eonHcTeo M Bopeba NocTaBWWKOE B
MCKPEHHEM XenaHuu He TONBKO CreHepypo-
BaTb HOBLIE AOXOAbI, HO W YHUPULMPOBATE
TEXHUKY.

B koHue XX sexa nosenexve WHTepHeTa
He cpasy ObiNo BOCMPWHATO UMHOYCTPUEN
MOBMNBEHOM CBA3W BO BCEW ero AMHamuke
Pa3BUTUA HE TOMBKO C TOHKK 3PEHNA CKOPO-
cTer nepepayr uHGOpPMAaL, HO U HOBBIX
TEXHONOMMIA AOCTaBKK 3TOW MHMOPMaLMKA,
MOTOMY 4TO BEPCTANOCE TPETLE NOKONEHWE.

3G 66110 NPY3BaHO 06 LEAVMHUTE COTOBLIN
mMup 2G, B KOTOPOM CYLLECTBOBAN0 HECKOSb-
KO "HeCTbiKyembiX' CTaHOAPTOB (Hanpumep,
GSM v cdmaOne/IS-95), Ha ocHOBE pamoy-
HblXx CTaHpapTos MexayHapogHoro Cowosa
AnexTpoceaan (MC3 unu ITU) B uHTepecax
TaKk HaselBaemow nporpammel IMT-2000
(International Mobile Telecommunications).
Bort kak 06 atom nucanu Bce CMW B koHUE
90-x: "OpHum w3 Havbonee rpaHAVMO3HLIX
NPOEKTOB KOHUa XX Beka ABNASTCS KOHUEN-
uns IMT-2000. B ee ocHOBe nexut uges
CO30aHUA HOBOMO MOKONEHWS CeMeicTea
cvicTem GecrnpoBOaHOro AOCTyna, COTOBON
W CNYTHUKOBOM CBR3KW. Knoveesle Tpebosa-
HWA, NpeabaABNAEMbIE K CTaHpapTam ce-
mencrea IMT-2000, — pewesble kapmad-
Hble TepMuHanel, obecneveHve rmobansHoro
POYMUMHIA 1 YHMBEPCANbHLIE PELeHns g
CEeTE pa3sHOro knacca (MWKPOCOTOBLIX,
COTOBbLIX W CITYTHUKOBLIX)" UT. 0. UT. N.

Teneps, NO npowecTeuk NEPBOro ae-
caTuneTva XX Bexa, MOXHO NOCMOTPETS, 4TO
M3 BCEro atoro nony4vnock. Bo-nepesix,
BOMHa MOCTABLLWMKOB NPWBENA K TOMY, HTO
COTOBBIA MWD NMOMY-KMN Cpasy NATL CTaHaap-
108 3G, 13 KOTOPEIX ABa PaseuiMCs Haubo-
nee wupoko (UMTS 1 cdma2000 EV-DO) o
BCEM MWPE, HE CHUTER MECTHBIA KMTANCKWIA
craHpapt TD-SCDMA. Bo-sTopsix, robank-
HOro "OTTeHKa" He NoNy4MNoch BLUE 1 NOTO-
MY, 4TO HWKaKME CMNYTHWKOBLIE CUCTEMbI
€BA3u B 3G TaK K HE NPMKMANCE — HE A0 HUX
6bino. B-TpeTsux, pesko "noweaiui 8 ropy”
OOHOBPEMEHHO C MOABNEHWEM KOHUENLMN
IMT-2000 MHTepHeT cnyTan Bce KapThl w
3acTaBun OPWEHTUPOBATECH Ha CKOPOCTHYIO
nepepaqy OaHHLIX, KOTOPas NoHa4Yany nony-
yanace "He oueHs” (B UMTS, k10 nomHuT, no-
nyqanock nuwe 384 kGut/c npy BeicTpom

(aBTOpP HEM3BECTEH)

nepemeLLeHun aboHenTa). B Espone nepe-
xopg ¢ TexHonorvy TDMA (GSM) Ha WCDMA
(UMTS) nonpasymesan CepbesHylo CMeHy
PanmoobopyaoBaHKs, KOTOPYIO NOCTABLUMKA
cymeni ohopMHTL B BUOE 3TAKOW “Kalum U3
Tonopa“, Korga napannensHo Tened>oHHOM
CETW NOCTENEHHO CO30ABaN&Ch CETh Nepe-
naqn padHeix (GPRS, EDGE), 1 sce 310 06b-
epuHanoce B obuwem pagvouHTepdeiice
(. H. cetn 2,5G), a crapoe oBopynoBaHve
BbibpackiBanock. A yx NoTom onepatop “0o-
3pesan” 0o noctpoexus cetw 3G/UMTS.

Eiue B Hauane XXl eeka Gbum gavTentsHbIe
npobnembl ¢ TepmuHanamy 3G/UMTS, koto-
pbie Noxo paboTani, BeICTPO pa3paXanics
W Np. A ewe eeponenckiie BIopoKpaTel BMe-
CTe C nocTasumkami 06opyaosaHns cyme-
nwm "cHATk” ¢ onepaTtopoe nopaaka 300 mnpa
€BpO 3a nuueH3nu 1 obopynosaxue (BKMO-
Yan 1 Ty camyw “kawy w3 Tonopa”), 4To
Cepbe3HLIM 06DPa30M CKa3anock Ha okyrae-
mocTv “ceten Byoywero”. B obwem, ucto-
pua 3G NproGpena NoNoXMUTENLHBIN OTTEHOK
1 "3aurpana” B NoMHyo Cuny NLb K KOHLLY
OECATUETUA €8 paseuTyd, korna cetn UMTS
cTany MOOEPHU3WPOBATLECA C NOMOLLLID
cemenicTea Texnonoruii HSPA/HSPA+ (High
Speed Packet Access), KOTOpbIE NO3BOAAKT
nony4ate 21 MBuT/C Ha nuHKMKM “BHW3" K
14 M6wT/c B Hanpasnexswn "Beepx”. OgHO-
BPEMEHHO 1 CaMK CETW CMOIM OTKA3aTLCA
ot “tenedonHoin” Texwonorum TDM w ne-
PEWTH NONHOCTEIO Ha IP. MapannensHo cetn
cdma2000 EV-DO, nepexwe HECckonbKo
MOAnpUKaLWIA, AOCTUINW NPUMEPHO TEX Xe
pPe3yNLTaTtoe (NPUYeM HEMHOrO paHblue). B
P® & aToMm cTangapTe B avanasoxe 450 My
pabotaet oneparop Ckai JIHK.

DeHb cerogHALWHUK

B pesyntrare cerogHs ceti 3G B COBO-
KynHocTy obenyxusatoT nostu 0,5 mnpa
aboHeHToB. W OCHOBHAas TEHAEHUMA UX pas-
BUTUA — BCce Gonee u Gonee BLICOKWE CKO-
pOCTK Nepeaasn uHhopmaumu, Tpedyembie
ans "xopowero” mobuneHoro WMHTepHera.
370 NO3BONAET NPOAOKATL "CKOPOCTHYIO"
FOHKY 3a CceTtAmMK (UKCUPOBAHHOW CBA3W.
PaaymeeTcs, M3-3a KapowHanbHLIX pasnv-
qnin B GU3VHECKUX Cpeaax 3Ty FOHKY UM He
BbIMMPaTL, HO CaMOEe FfNaBHOE BCE-Taku He
CKOpPOCTB, a 4Tobbl noTpebutent 6ein n0BO-
NEH yCnyramu, MaBHOM 3 KOTOPbIX ABNAET-
cs mMobwunbHOCTe. A ewe aboHeHT xo4er
BE30E NOny4aTe Takon xe WHTepHeT, kak
noma vnu B omce. CerogHa B MUPE HacHn-
TEIBEETCA CBbIWE 5 mnpa MoBunbHLIX YCT-
pOICTE, B OCHOBHOM, OaHako, paspaboraH-
HBIX ONS NepefaLu rofoca, HO 3HaYnTenb-
Hblid POCT MONYARPHOCTU CMapTQOHOB,
Hanpwumep Apple iPhone, BeneT k yasoeHuio
obrema Tpaduka MOBUABHLIX OAHHBLIX Kad-
onie wecTts mecaues. W yxe cerogHs mo-
GunbHar CBA3L HAYMHAET BLITECHATL uk-
CHPOBEHHYIO Kak B TENE(MOHWM, TaK U B CKO-
poctHom pgoctyne B WMHtepwer (Mobile

Broadband — MBB). K npumepy. paccras-
NEHHBIE HEOABHO NO BCEM HACENEHHbLIM
nyHkram P@ TakcodoHbl HE NONL3YIOTCA
NONYNAPHOCTLIO, NOTOMY 4TO BONLLWMHCTEO
MECTHBIX XUTENEN, BKIKOYAA NEHCMOHEPOB,
YKE MMEIOT MOBWNLHBIE TenedoHb! U NOMb-
3YIOTCH OTHOCWTENLHO HEOOPOrvMu Tapu-
damu. A Tam, rge nossunuce cetn 3G, Tapu-
bl Ha MOBUNEHLIM VIHTEpPHET B paskl HWXe
TapudoB 0NepaTopos HUKCUPOBaHHOW CBS-
3M, YEro HE CKaXellb 0 CKOPOCTAX AOCTYyNa.

Wrak, OCHOBHEIMYU CTUMYNaMK ONS BHE-
peHua MBB cerogHs asnsioTCs:

* POCT CNpOCa Ha YCnyri Nepeaaqu oaH-
HbIX, POCT Tpaduka, TpeboBaHuA x kKaue-
cTBy;

® HOBblE YCNYrh, MPOHWKHOBEHWE WH-
TEPHETA, HOBLIA KOHTEHT, reHeparopamm
KOTOPOro CTaHOBATCH Camy Nons30Bartent,
a TaloKe MHOroOMOOOBLIE TEPMWHANE! (Ha-
npumep, ¢ Wi-Fi);

* fantHENLEE BOBNEYEHWE HACENeHus
MHOTUX CTPaH B MWPOBOE WHGOPMALMOH-
HOE NPOCTPaHCTBO;

® OrpaHV4EeHHOCTL DECYpPCOB  Cylle-
CTBYIOUIMX CETEW, CHINKEHWE CPEAHMX O0X0-
noB ¢ aboxenTa (ARPU);

* BO3MOXHOCTE (parMeHTapHoro
B3aUMOLONONHAKLLErD NOCTPOEHWUSA HOBbLIX
ceTen;

® NOBLILLEHWE IKOHOMWYECKOW, YHK-
UMOHANEHOW U CNeKTpansHon 3 PeKTMBHO-
CTW UCNONL30BaHWA paauocnexTpa.

YuyuTeiBaa BLILIECKA33HHOE, OTPacnb
MOBUNBHOW CBA3KM OBWHYNAack 3a pamkn
IMT-2000 k sereepTomy nokonexuo (4G),
roe mexayHapoaHas opraHusauuws 3GPP
(3-rd Generation Partnership Project), 3aHu-
MaIoLWAACH passuTHEM TEeXHONOrMMYeckon
nuHeikn GSM/UMTS/HSPA, npeanoxuina
KOHLENLMIO "A0NrOBpeMEHHON aBoAun”
LTE (Long Term Evolution).

LTE

B nonrom npouecce npespaiieHns Mo-
GunbHOM TEnedOHWW B CKOPOCTHYIO nepe-
Aady naHHeix Bryne ¢ nepexogom ot TDM k
IP nocnegHsa “"obpocna” MHOXECTEOM
DONMONHUTENBHBIX APXMTEKTYPHBIX NOCTPOE-
HWI, YBENWMUBAKOLUX KANUTANbLHBLIE U One-
PaUMOHHBLIE 3aTPatel ONEPATOROB CeTel
MNpuxog nokonenuns 4G He TONLKO NOrUHHO
NPOOOMAXAN BENWMKOE OEN0 YBENNHEeHUs CKO-
poCTel nepepaqy MHGOpMaLMi B MOBWNL-
HLIX CETAX, HO 1 BbiN NPU3BaH CYLUECTBEHHO
YNPOCTHTE MX apXuTeKTypY. Havanom pabo-
Tul HAA koHuenumern LTE cumtaetcs cemm-
Hap NoO 3BONIOUMKM PaguoceTeln pocTyna,
cocTosewwincs B HorOpe 2004 . B TopoHTO.
Ha cemuHape npyucyTcTBOBanM BCE 3aMHTE-
PECOBaHHEIE OPraHu3aumn (Y4neHsl 1 He
4YneHbl 3GPP). Tam xe Buinv onpeaeneHs
OCHOBHBIE LENW 1 3anaqu paboT no aane-
HeMwemMy passuTtuio ceten 3G:

¢ cHwxeHwe cebecToMmMocTh Ha BUT H-
dopmaumn;

¢ YEENUYEHWE KONMYEeCTBa yCyr ¢ opu-
eHTaumein Ha TpebosaHna aboHEHTOoR;

¢ BbICOKaA MMOKOCTE MCMONL30BAHWA
VIMEIOLUMXCH M HOBbLIX YaCTOTHLIX AManaso-
HOB;

¢ YNPOUWEHHaR apxXvWTekTypa, OTKpbi-
TOCTL MHTEPdERCcos;

4 BO3MOXHOCTb PAUMOHANLHOrO MO-
TpebneHus aHeprin aBOHEHTCKMMI TePMU-
Hanamm;

¢ ObINO Tawke pPeKoMEHOOBAaHO YNpo-
cTuTh 6GazoByl0 ceTb (06beavHSAIOWLYIO
6asoswie cTaHumK)
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Cuctema ceaau LTE sBnseTca 4acTteio
cneundukaumin 3GPP rel.8 u rel 9 u ogro-
BPEMEHHO [ANEHENLLWM PasBuTVeM CTaH-
naptoe UMTS/HSPA. MNukoBbie CKOpOCTH
nepegasy OaHHblx B paHHMX peanusaumax
AOMXHLI COCTABNATL He mexee 100 MbuT/c e
KaHane "BHm3” u He meree 50 MBuT/c B kaHa-
ne "eeepx”’. Kpome TOro, Bpems 3anepxku
OTKNvKa B ceTv paauonocTtyna (RAN) aonx-
HO BbiTk Menee 10 mc (T . aboHeHT GeiCTpo
okasbleaeTca B VHTEpHeTe); nomxHa ocy-
WECTENATLCA noggepxka rubkux nonoc
4aCTOT HECYWE C wwvpuHOi OT 5 My u
MeHbwe 1u oo 20 MMy BO MHOMMX HOBBLIX 1
CYLLECTBYIOLIMX YACTOTHLIX OManasoHax, a
Takke NOAOEPXKa Pa3BepTLIBaHWA C pasae-
nennem no 4acrorte (FDD) v epemenn (TDD).

CepbesaHbiM LWarom Bnepen Ha nyt¥ K
rnobaneHoMmy 4G cTan 0Tka3 kKOMnaHwW
Qualcomm (NPoOu3BOAUTENS YUNOB ANA
MOBUNBLHEIX TenedOHOB) OT AanbHEAWEro
pasBuTUS NUHenkK craHpapToe cdma2000
8 fAWUEe NepCcnekTMBHOrD CcTaHpapTa
cdma2000 EV-DO rev.C (oH xe UMB — Ultra
Mobile Broadband), 0CHOBHLIE TEXHUYECKME
XapaKTepUCTUKIX KOTOPOro (Kak, BnpoLem, 1
Habop nNpUMEHSAEMBIX TEXHONOTrWIA) Obinu
6nu3km LTE. K ToMy xe pag KpynHeix onepa-
Topos cetein cdma2000 (npexpe Bcero,
amepukaHckmin Verizon) sassunu o Byny-
wem nepexone Ha LTE 8o wma obenyxmea-
Hua rnobansHoil aboHeHTckon Basel nnaHe-
Tel. OTHBIHE Qualcomm 3aHuMaeTcs cosna-
HWEM MHOroCTaHOaPTHLIX Y1NOB, OQHOBpe-
MEHHO nopaepxvBaowwx UMTS, cdma
2000, LTE, a rarcke GPS u [TIOHACC, uto
OTKPLIBAET NPOWM3BOOUTENAM TEPMUHANOB
Oyoyuwiero Becema LWMPOKME BO3MOXHOCTH

Cucrema LTE cocTouT 13 paguononcmc-
Temel E-UTRAN v Ga3oBoi ceTv B N1ue chne-
Tembl SAE (System Architecture Evolution).
MMeHHO no3TOMYy €€ 4acTo HasbBaloT
LTE/SAE.

OCHOBHOI TEXHONOrMYECKOW OCOBEH-
HOCT10 LTE (nomumo “totansHoro™ IP) sensa-
ETCH OTX0A OT pagwouHTepdeiica Ha Base
CDMA v 1CNONB30BaHWE XOPOLLO 3apexo-
meHaosasiuei cebs 8 cuctemax WIMAX Tex-
Honorvn paamopocTyra OFDM (opToroHans-
HOE 4aCTOTHOE pasfeneHne KaHanoBs), TEXHO-
normm MIMO (Multiple Input — Multiple
Output: opgHoBpemeHHaa pafoTa Ha He-
CKOMBKMX MEPenaowmx 1 NPUemMHbLIX aHTeH-
HaxX, NO3BONAOLUAS YMEHBLUWTE BO3ASHCTBUE
NOMEX 1 NepeoTpaxeHnii), AAS (ananTreHsie
8HTEHHLI, QOPMUPYIOLLME AMarpamMmy Ha-
NPasneHHoOCTU B CTOPOHY abOHEHTCKOM CTaH-
i) v Np. 3 apyrx TEXHONOMAHECKIX YXLLE-
peHui, npuveHsaemblx 8 LTE ona ynysiseHus
TEXHUHECKNX XaPaKTEPUCTUK, MOXHO YNOmMA-
HYTb TexHonormo HARQ (Hybrid Automatic
Repeat Request — rBpuaHan cuctema as-
TOMaTWHECKOro 3anpoca nosTOPHOR Nepeaa-
4Yu), KOTOpas NPeaycMaTpyBaeT BO3MOX-
HOCTb Nepenockky GNOKOE NAKETOB MeXay
GazoBo 1 abOHEHTCKOW CTaHUMAMMW, HTO
NOBLILLAET MPOM3BOAMTENBHOCTE M MO3B0-
NAET COXpaHATe YCTOWYWBOE COBOMHEHUEe
NPy PE3KOM CMEHE HanPaBneHus OBKKEHWS
aborerTckoro o6opyaoeaHns. YMeHsweHve
KONWYECTBa OWMOOK Ha Kpasx COThl MO3BO-
NAET NOBLICUTL ee 3MPEKTUBHOCTE M PACLUK-
pyTE 30Hy oBCnyxuBaHua. MexcoToeoe yn-
paeneHue uHTepdepeHumMer ¢ NOMOLLID 13-
MEHEHUA M3MYHaemMon MOLUHOCTW B Hanpas-
NEHKMW CEKTOPOB Apyrix Gasosbix CTaHUMIA,
paboTaloux Ha TOW Xe Hecyllel 4YacTore,
noBbiLaeT 3¢hheKTMBHOCTL paboTel BCeil ce-
M Ele ogHO yxulpeHwe — BCTPOEHHbIe

MEXaHW3MbI ANIF NPeaoTBpalleHns nepe-
rpy3kn ceTerd. Hanpumep, Noean, 8 KOTOPOM
egeT Ha paboty macca nmoaen ¢ paboraio-
LKy cMmapThoHamMu, NP Bele30e VU3 TyHHe-
N — 3TO CepbeaHbiit "yaap” no Brvxaiiiuei
6a30B0OM CTAHUMK C TOYKW 3PEHNA HArpYy3Kku,

MomumMo yka3aHHbIX OOCTVKEHMIA B pa-
[OMOCETI Cama CETEBaN apXuTeKTypa CTaHo-
BUTCH "NNOCKOR" NyTemM YNPOLLEHUA A0 ABYX
yposHein — E-UTRAN (ycoeeplLueHCTBOBaH-
Has ceTb pagvopoctyna UTRAN) v wnosa
poctyna AGW (Access Gateway), nopknio-
4Yaemoro K TpaHcnopTHo IP-ceTn. 310 nos-
BONSET NOBLICUTE NPOMNYCKHYIO CNOCOBHOCTL
CeTW NyTEM MOOEPHU3aUMW Y3NOB TONLKO
OByx TWNOB: GAa30BLIX CTAHUMIA W LUMNO30B,
41066 OHW CNPaBUNKCE C TRAMUKOM B Cry-ae
©r0 3HaYMTeNLHOro pocTa. Takum o6pasom, B
LTE/SAE vCcnonk3yloTCR N1Wb [Ba WHTEP-
deica oA coepuHeHns GasoBeiX CTaHUMA
OpyT C ApYroM 1 X NoAKNKHeHus K IP-ceti
MNoaoepxxa Nnepenayn oBCyMBAHWA CMEXK-
HiiM 6a308bIM CTAHUMAM 11 POYMUHIA C CyLLe-
CTBYIOLLMMY MOBUNBHBIMU CETANMM NO3BONAET
C CaMOoro Havana npeaocTaeuTs abOHeHTaM
[0CTYN K MOBUALHOM CBA3K B NI0BOI TOuKe

B nexabpe npowegiuero roaa cocToaNca
3anyck Nepeoi B MUpe MoBWMNBHOW CEeTH Ha
Base TexHonorum LTE 8 Ctokronsme n Ocno
Bocnons30BarsCa HOBOW TEXHONOTUEN M-
TEAW 3TUX EBPONEKHCKMX CTONWL MOMYT no-
cpepcTeom LTE-monemos Samsung, npo-
LWweawnx TeCTMpoEaHne Ha paborocnocob-
HOCTL B ceTW B 0kTabpe. OHu yke nocTynunu
B NPOAaXY.

B koHue centabps 2009 1 cT0 MOGUNBHLIX
ceTei B mupe yxe nubo Tectuposanu LTE,
nubo B3anu Ha cebR NopobHule obR3aTenL-
crea. Tonbko B A3MaTcKo- TMXOOKEaHCKOM
PErvoHe NnaHupyerca ceeiwe 40 TecToBbx
pa3septeianuii LTE MNpaena, noka cetv LTE
HE roTOBb| AN1A NEPEeAYM ronoca (ronoc Noka
6yner nepenasatecs No cetam 2G/3G), pa m
mobBunbHbix TenegoHos LTE noka He cyiue-
creyeT (oxwvparoTca k 2011—2012 ).

AnctepHaTueHeIii WiMAX

WHTepecHo, 4To Habop TexHonorwim,
WCNOoNb3yeMblx B ceTax MobunsHoro WiMIAX
(IEEE 802.16e), npakTi4ecku TOT xe ca-
Mbiid, 470 M B LTE (1. e. OFDM, MIMO, AAS 1
np.). Npw atom cetn WIMAX yxe paGoTaior,
a, k npumepy, B MockBe 1x paxe cpasy Oge.
Mpasna, WIMAX He MOXeT "nepekniounts”
Ha cebR BHUMAHVWE MOBWNEHBIX ONEpaTo-
poB, KoTOpbLIe "BeryT” No 3apaHee BmbpaH-
HOW A5 HUX NOCTaBLMKamMy 000pyaoBaHus
TEXHONOrMYECKON NOPOXKE HA NyTW k LTE
(ucknioveHne — amepukanckuin Sprint,
Bbibpaswwin WIMAX). B cBH3u C 3TUM SCHO,
410 WIMAX ofipedeH "TpyamTscs” B HEKOER
HULWE, rae NPeanoxuT "ocobo BLICOKOCKD-
pocTHoi” gocTtyn. Mpuyem gaxe onepeauT
B 3TOM CBOUX MOOWbHBLIX KOHKYPEHTOB
Bnaronaps HEKOTOPOMY MPEMMYLLECTBY BO
BpemeHu (nopaaoka Asyx nert). TOo ecTk OH
yxe paboTaer ¢ noTeHuMansHoNn aboHeHT-
ckoin Hazon LTE.

Mo nporHoaam cneuwanucTos, k 2013
obbem mobanskHOro peiHka WHGpPacTpyk-
TYPHBIX ¥ KNMEHTCKMX NPOAYKTOB NS CeTed
WiMAX pocturHer 4,2 mnpa ponn. (e
OCHOBHOM 32 CHET PasBuBalOLLMXCA CTPaH),
YUCND NOANUCYMKOB BeipacTeT Ao 140 mnH.
JancHedlwmne nNepcnekTuesl  pasBuTUs
WIMAX ces3aHsl ¢ HOBOW peaakuven CraH-
napra IEEE 802 16m (Mobile WiMAX Rel.
2.0). OCHOBHEIMKY PaaMOHACTOTHEIMU Ana-
nasoHamu gns cetet mobuneHoro WiMAX

noka sensotes 2,3, 2,6 u 3,5 My (8 Gyay-
LLEM BO3MOXHO 1 700 MIu).

B nepeoi nonoeuHe 2008 r. passuTre
ceteit MoGunsHoro WIMAX mpoucxopmno
HEBBLICOKMMU TEMNamu. HO B koHue 2008 . n
8 Hasane 2009 r. npowsoLm CobbITMa, KOTO-
pLie NO3BONAIOT FOBOPUT O TOM, YTO MO-
BunsHomy WIMAX cTano "TecHo” 8 ceoeil Hi-
we. Mo uroram nepeoi NonoemHLI 2008 r un-
€O HanMeHOBaHWA 06OpyaoBaHus, nopnep-
HUBALWMX MOBunLHLI WIMAX, cocTasnsno
MEHEE OECATW, TOROA Kak B KoHue 2008 r. mx
cTano B YeTelipe pasla Gonblue. A konude-
€180 aGOHEHTOB B MUPE NPEBLICUAO 2 MITH,

Y710 ecTb 4G?

Yem xe 4G oTnMHaeTCs OT CeroaHaLLIHMX
peannin? He Tak pae+o npesuaeHT TM Forum
Kur Bunnerc onybnukosan 8 ceoem Gnore
(<http://tmforum.org>) ctatsio Noa Hasea-
Huem "2Kn3Hb B anoxy 4G”. Tam, B HacTHOCTH,
rOBOPUTCA, 4TO Ha cerogHs 3G yxke mucyepnan
CBOl CKOPOCTHO NOTEHUMAN, U TENEps ero
[0mkHa cMeHuTs Gonee rubkas TexHonorus,
xoTopan OynoeT oBnadaTk CBEepXBbICOKUMUI
CKOPOCTAMW MEPeaayn AaHHbX. Boobuie,
sHeapeHue 4G obeluaeT NporTH CNoKORHO,
£a W cama TexHonorus Gyaet cunsHo OTNK-
yatecs o7 nokoneHuin 2G n 3G, Nockonsky B
4G 0OLENUHEHL! HECKONBKO KMIOYEBLIX TEX-
HONOMWIA 1 NoAaxoaoe: BLICTPLIA U BE30ECY-
Wi MOBUNEHBLIA MHTEPHET, a Taloke MOoLL-
Hble MOBUNEHLIE YCTPONCTBA NOLAEDXUBAID-
Le TEXHONOTMIO “ceTeBbix 0bnakos” (cloud-
based services). Bnarogaps e MoBuUneHbIE
YyCTpOWCTBa B AanbHenweM moryT GbiTb
HaMHOro MeHLLUEe, NerYe U NPOLUEe, HO Npu
3TOM OCTABATLCH TAKUMM JKE MOLLHEIMU, NO-
CKOMBLKY BCA NpuknaanHan obpabotka Tpadu-
Ka W ero xpaHeHus co3naetcs B "obnaxke”. Ho
4Tobbl 3Ta TExHONOrMA paboTtana, Heobxo-
O1Ma BLICOKOCKOPOCTHASA M HAAEXHasA CBA3b.

CoBOKYNHOCTE “ceTeBbix 0Onakoe” u
BbICOKOW CKOPOCTY — 3TO U ecThb 4G.

Ho 310 euje He Bce...

Wrak, nosenexnve mobunsHoro WiMAX
"BCTPRAXHYNO" MOGWMBbHYIO OTpacnt W yc-
Kopuno nosenexne LTE, a nosenedve LTE
elule pa3 BCKONbIXHYNO MoBwneHoe co-
0obLecTeo, HO 0Ka3anock, HTO 3TO BCE eLUe
"He 4G". MNoTomy yTo "HacToswee” 4G, kak
obOwMit NPOEKT AanbHemwero pasBuTUA
cranpaptoe IMT-2000 e pamkax ITU, Hocur
Ha3eaHwe IMT-Advanced. MMpoekT IMT-
Advanced (unu, Kak Tenepb NPUHATO, NPO-
cto IMT) npwasaH onpepenuts TpeboBaHKUS
¥ Byayum TEXHONOrMAM MOBUNBHOM CBA3W,
BHEOPEHWE KOTOPOr0 OXWOAETCA NOCne
2010 r A noka ITU cobupaeTr npepnoxeHus
no TEXHOMOrMAM, KOTOPLIE COOTBETCTBYIOT
ChOpMUPOBaHHLEIM TpeboBaHMaM K cucTe-
mam IMT-Advanced. Cpegv kaHoupartos
LTE-Advanced ot 3GPP (BygeT ctannapm-
30BaH B pamkax aokymerta 3GPP Rel. 10) u
WiMAX 2.0 (IEEE 802.16m) o WiMAX Forum.
Ho w aroro mano — B oktabpe 2009 r
MUHMCTEPCTBO NMPOMBILLNEHHOCTH U WH-
GOpPMaLMOHHBIX TexHonormin Kutas npeg-
crasuno B ITU cneundukaumo TD-LTE-Ad-
vanced (npogonxeHwe kutanckoro 3G-
cranpaprta TD-SCDMA) Ha onobpeHvie ee B
kayectse 4G-texHonorvu IMT-Advanced. To
€CTb NPUMEHWUTENEHO K CerogHsLIHAM Ce-
Tam |EEE 802.16e w LTE Ttepmun 4G wc-
NONL3YETCA HenpaewunsHo, MBO HEMHOTO
onepexaet cobbITusA.

He nonacte B nyn IMT-Advanced — ato
MEQNIEHHAA CMEPTE ANA cTaHaapTa, obopy-



[OBaHWA W nocTasewkos. Butea 3a npaso
cTaTh cTaHaapTom Byayumx ceteir 4G obo-
CTPSAETCA B CBA3W C TEM, 4TO MHCTUTYT uHxe-
HEPOB NO ANEKTPOTEXHWKE W PAAVO3NEKTPO-
Huke (IEEE) dopmanbHO npuHsan ctaHpapr
802.16m B ka4ecTBe CTaHOoapTa ANA YCOBEp-
WEHCTBOBaHHbIX cucTem IMT-Advanced.
MpOoeKT, NOCBSWEHHLIN cTaHaapTy 802.16m,
craproean B ngexabpe 2006 r PuHankbHas
BCTPEYa cneunanucTos npowna 8 Ca
Ouero (CLUA) B axBape 2010 r. PeansHblit
BbIXOA, HA PbIHOK BO3MOXeH B 2011—2012 .

HoBelin cTaHaapT NpegHaaHayeH ang pa-
BoTel B AranasoHax Hxe 6 Mu, obecneun-
BaeT obpaTtHylo coBmecTumMocTe ¢ IEEE
802.16e, a Taloke NONHYIO COBMECTMMOCTL C
IMT-Advanced v IMT-2000 (npexae Bcero, ¢
TOMKM 3pEeHUs OTCYTCTBMA uHTEpDhEpEeHLM
curHanos 0bOpPYNOBaHWA Pas3HbIX TUMNOB).
MoryT MCnonL30BaTLCH BCE BblOENeHHLIe
OManasoHbl PaamoYacToT, NOALEPKUBRIOTCA
PEXNMBI YACTOTHOMO Y BDEMEHHOrO AyneK-
cupoBaHusi, a Talke paboTa C kaHanom,
0Bpa3’oBaHHEIM HECKONLKMMIW HacTOTHLIMIA
nonocamu. Mukosaa NponyckHas cnocob-
HOCTe — Ao 150 MGut/c B nonoce 20 MMy e
KaHane "BHu3" (Npu CKOPOCTW Nepemelue-
Hus aboHeHTa 0o 350 km/wac). [ns orpaHu-
YEeHHOM MOBWALHOCTU CKOPOCTH AOCTYNa —
1 I6uTt/c. MNukoBas HOpPMANM30BaHHasA NPo-
nycKHas CnocoBHOCTL COCTABUT HE MEeHee
8 12,8 but/c/Mu B HUCXOAALLEM 11 BOCXOOSA-
WEM KaHanax COOTBETCTBEHHO. 3ajepxka
nepegasy nakera AaHHbix IP-ypoBHA He
npesbicuT 10 mc. Obecneyenue onpeaene-
HWA MECTONONOXeHUA aboHeHTa — o1 50 go
150 m. MpumepHO BCE TO XE camoe Npea-
naraeTtcs v B ctaHgapte LTE-Advanced.

Cucrembt |IEEE 802.16m obecnevar aHep-
rETUYECKMIA BLIMMLILW B 3 A6 N0 CPaBHEHWIO C
|EEE 802.16e. Jo 5 kM paclumpwTcs pagvyc
30HbI NOKPLITUA, roe GyayT obecneynBaTLcs
33ABNMEHHEIE TEXHUHECKWE XapakTepuCTUKM
(npw yeenuyern 0o 30 km GyaeT Nnpoucxo-
BUTb NOCTENeHHan Oerpafalua KaqecTea)
MpeaycmoTpeHa pabota 6a30B0M CTaHLUWN B
peTpaHcNaUMoHHOM pexume. Ewe oaHa
BO3MOXHOCTE — B IEEE 802.16m. npeny-
CMOTpEHA BO3MOXHOCTE paboTsl € LUMPOKU-
MKW papguokaHanamm cesilwe 20 MIy (coeo-
KYNHOCTb HECKONbKWX CTaHOapTHbIX kKaHa-
NOB), NPM4EM OTCYTCTBYET HEODX0AUMOCTL B
HANMHUM 3ALLMTHBIX Y2CTOTHLIX MHTEPBANOB
MEX[Y KaHanamy, 470 yBenuuveaeT AocTyn-
Hyl0 Nnonocy nponyckaxus. MNpenycmarpuea-
ETCH TaKkke Uensi pag pexumos paboTtsi ©
MIMO, B yacTHOCTH, BBOOMTCH pexaim Multi-
user MIMO, korpa OOHOBPEMEHHO WM Ha
OQHUX HaCTOTax BO3MOXHA TPAaHCNAUMA WH-
GopMaLmMK PasnuyHbIM NONB30BATENAM.

Yenex vexsonorvn obycnosneH adipex-
TUBHOCTHIO BU3HEC-MOAENEN U MOALEPKKON
CO CTOPOHEI NOCTABLUMKOB BO BCEX 3BEHbAX
NPOW3BOACTREHHO-COBITOBON LENK, a Takke
SKOHOMWHECKMMI NOKa3aTensamMu BHeape-
HWS, NPEAOCTaBNAEMbIMW BO3MOXHOCTAMU,
noTpebutensckuMm 0A0OpeHemM yonyr u
NPUNOXEHWIA. KpoMe TOro, KpamHe BaxHbl
BCE BONPOCLI, CBA3aHHbIE C YACTOTHBIMMW
AvanasoHamu.

Tak kto koro? lpencTasuTeny "Tpaom-
UWOHHOMO" MOBUALHOrO cooBLIECTBa CHMX-
TaloT, YTO, NPYHUMaNA BO BHUMaHKE NPoYMe
3KCNNYATALWMOHHLIE, HOPMATUBHBIE W Bura-
HeC-PakKTopk!, BbICOKA BEPOATHOCTL TOrO,
4To LTE BCe xe nobeaut B "Gopsbe” c WIMAX
B CpEOHEe- W OONrOCPOHHON NEepCneKkTu-
Be — 5—10 neT. A BOT N0 MHEHWIO aHANNTI-
koB In-Stat, & koHe4Hom utore WiMAX one-

peaut LTE no npuynHe MEeHHO CPOKOB pasa-
BEPTLIBaHUA CeTer, Beak noboe 3anasabl-
BaHWE YXXE KPUTUHHO 0N MOBIMNLHOR OTpac-
nu. Bnpo4Yem, B HEM aHANUTUKN CXOOATCS,
TaKk 3T0 B TOM, 4TO B Bnuxanwme nate neT
YUCNO MOANUCHUKOB MODBWNBHBIX yCnyr
WIMAX 1 LTE 6ygeT cocTaenaTe COBCEM
HeBONLLYIO 4aCTe W3 BCEX MOBWABHBIX
none3osatenen. Oaxe k 2013 r. aboHeHT-
ckan B6aza GSM/GPRS/EDGE-ceTein Bce
ewe 6yper cocTtaenAte 55 % OT BCex
MOBUNLHBIX @O0OHEHTOB.

Wrak, nu6o o6e TexHonorvm — n WiMAX,
u LTE — ByayT coBmecTumbimm ¢ IMT-Ad-

Kerati, cetam LTE v IEEE 802.16m He-
KPUTUHHO HanW4Me CrniowWHOro paauocnek-
Tpa, NOCKONLKY B OCHOBE TEXHONOMMW nexar
HenpepbIBHLIE CKavku no yacTtote. OaHako
ANA 3a8BNeHHBX 6ONLLWMX CKOPOCTEW Nepe-
paum wHgopmauum ot 100 MBut/c ao
1 MBuT/C HEOBX0AWM CYMMAapHLIA paauoKa-
Han wupuHoi 20 MIy, A Takux pecypcoe no-
ka nonpocTy HeT. K npumepy, 8 EBpone cobu-
paloTcs HaymHate ¢ nonoc 5 Mlu. Ho npwn
Takux paguopecypcax cetu LTE He vmeloT
npeumyLLecTs nepea cetamu UMTS/HSPA.
Noatomy & CesepHoi AMepike 1 3ananHon
Eepone "pacne4arteiBaloT  Tak Ha3biBaembie
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3BOMNOLIUA COTOBOM CBSA3U U LWMPOKONONOCHOMO QOCTYNA
i

BECNPOBOQHBLIE

vanced, nubo ogHa W3 HUX BO3LMET BEPX
Hag apyron. Mo mMHenwio npesnpeHTa
WIMAX Forum Pona PesHuka, craHgapr,
npuHaTLv IEEE, npepoctasnseT paspabor-
yukam WIMAX paxe Gonblwe BO3MOXHO-
cren ans pa3swtws. Jymaertcs, 4To rnasa
3GPP 3ppuaH Ckpeiia UMeeT TOHHO Takoe
xe mHeHue 06 LTE-Advanced.

YacToTHbIN BONpOC

MobuneHas CBA3E — BLLAAIOWIEECH TeX-
HONOMMHECKOE AOCTUXEHWE YenoBeqecTea.
BoT TONBKO YacTOTHLIA BONPOC €ro ucnop-
man. BecemmpHan koHGepeHuws no pagwo-
cea3n WCR'2007 onpegenuna pansHenme
nyTV passunTiis Paguo4acTOTHOrO CrnexTpa
(PYC) ana ceTei MOGWUNEHOWN CBA3KM B COOT-
getcTemn ¢ Gopmynon IMT = IMT-2000+
+IMT-Advanced »n oTmMeTuNa, 4TO B HacTOS-
wiee epemsa HabnNAAETCA NOCTENEHHOE Ne-
pepacnpenenexue Tpaduka B NoONL3y CeTen
3G (Anonun, Kopen, CLUA, Asctpanus,...) v
OOHOBPEMEHHO CTPEMWTENBHEIN POCT Tpa-
¢uka nepenadqr OadHoIX. [NepcnekTuBHbie
norpebHocty 8 PHC gna passutua IMT B
2015 r. cocrasnsoT nopaaxa 1300 My, Ha
camMoM Aene 3To — cepeeaHan npobnema.
Panee ans cetei IMT (8 2000 u 2004 rT)
66110 BblpeneHo okono 400 Mru; 900/1800/
2100/2500...2690 MIu. Ha ocHoge nporHo-
aupyemoro pocta Tpaduka ans IMT Ha rno-
BHansHOM ocHose BeiaeneHo ewe 136 Miu e
Avana3soHax 450—470 MIu; 790—806 MIy;
806—862 Mry; 2,3—2,4 Mu; 3,4—3,6 Mu.
AddexTMBHOCTE Mcnonsa0BaHus PHC —
NOCTOAHHAA “ronosHas Bonk" paspaborum-
KOB CUCTEM MOBWNBHON CBA3M, OAHAKO B KO-
HEYHOM UTOre BCE ONPEOENAETCH HanuHuem
pPaaMoNacTOTHLIX PECYPCOB, KOTOPLIE B Ha-
CcTOSALWEE BPEMS NPaKTUHECKN B KEOKA0W pas-
BWUTOW CTPAHE ABARIOTCH AePULMTOM.

"YyacTOTHLIE AMBUAEHOL!" noa cetw 4G B gya-
nazonax 700 1 800 My, PerynaTopel "Beiro-
HAIOT" U3 YKa3aHHbIX OMaNasoHOB aHanoro-
soe acmpHoe TB BewaHue, BnonHe 060CHO-
BaHHO rOBOPA TENEBU3WOHLLMKAM, YTO B
HACTYNMBLLYIO 3NOXy "LbpPbl” OHK MOTYT ne-
penasars B OOHOM 4acTOTHOM KaWane 0o
socbMn W Gonee TB nporpamm W noTomy 8
4acToTHOM Cmbicne ByayT "packynadexb”,
Tak kak noBoW COBPEMEHHOW pa3BuTON
CTPaHe HYXHbI PECYPCH! Nog CeTh MOobnnb-
Horo ckopocTHoro MutepHeta. “LUudgposon
nvenneHn” CLUA yxe pacnpogaH Ha aykumo-
Hax. B 2008—2012 rr. B EBpone nnaHupyeTcs
TAKKE BLIOENUTL AONONHUTENBHLIE YACTOTHI
B pgwanasoHe 700/800 MIu. Hopeerwsa wu
Lseuwa ByayT pasevearts cetw LTE B avana-
30He 2,6 Ty,

CreuuanucTsl XOpoLWo MOHWMAKOT, 4TO
obelaembie B pa3nuyHblx NPOrHO3ax Mun-
nvappsl nons3oeartenei mMobunsHoro M-
TepHeTa — 3T0, MArKO roeops, Bonelan He-
npaeaa, Ha KoTopoi NBAT cnexynMpoBaTs
pasHoro popa "aHanuTukm”. CerogHs Ha
nNNaHeTe HeT PaaMoYacTOTHbLIX PECYPCOB ANs
peanuaaumni Takmx NporHO30E Aaxe C yye-
TOM “pacneyatsiBanvs” "UMOpoBEIX AMBU-
peHpoe”. MNoatomy oneparopbl yXe BrnoT-
HYI0 3auHTEpPEecOBannck emMTocoTaMu u
vcnone3oeaHnem xotcnotoe Wi-Fi ana pas-
rpy3KK ceoMx ceteit B Byayliem, He rosops
VKE O COBMECTHOM MCMONbL30BaHWKM paauo-
cnektpa. K npumepy, HegaeHo Buin NpuHAT
HoBbivt Wi-Fi-ctanpapt IEEE 802.11n, obec-
NeYMBaoLMIA CKOPOCTL A0 600 MbuT/c.

Takvum ob6pasom, 4G — 3T0, npexae
Bcero, 6opkba nocTasLwmkoe 060pyLOBAHKA
1 ONepaTopoB 3a HOBLIE CTAHAAPTHLI, HOBbIE
MHBECTULIMW, NMLUEH3UK, YacToTel ¥ np. B
obuwem, Byoer MHTepeCHO...
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3By4YaHud
A. UIMXATOB, r. Mocksa

My6nukayms Toro xe asropa c NogobHLIM Ha3BaHWeM NOSBUNACE
Ha cTpawuyax xypHana 10 ner Hasag, w 3a aro Bpems 6ein nepe-
cMoTpeH NnpuHUKn ee paboTel, a cama cucrema cepeesHo gqopabora-
Ha. BHuMaHWIO ynTaTeneil npepnaraercs Hecko/bKO BapUaHTOB
YCTPO#ACTBa, OBOASLYEro NPOCTPAHCTEBEHHOCTh 3BYYaHUS 00ObIYHBEIX
crepeogoHnyiecknx poHorpamMm [0 YyPOBHA MHOTOKaHaNbHLIX.

| OHATHO, 4TO MHOFOKaHaNLHas 3anucb

L nyqwe, 4em ee umuTaums, aaxe
BECbMa COBeplieHHan. Ho 4To genats C
WMEIDWMMWCH OBYXKaHanbHbIMKU 3an1ca-
Mn? XKpate, NoKa ux NEPEMUKIIMPYIOT &
MHOrOKaHanebHeie, Aa Tak, 410 Byger He
y3Hate? Wnu pewate npobnemy CBOMMMW
cunamn? KOHeYHo, CoBpeMeHHbIE UMdpo-
BbIE 3BYKOBbIE MPOLECCOPEI MOMYT MHO-
roe, HO NOKa MTO paavonibuTensm aHa-
noroseie mMeTonbl 06paboTkn curHana
6onee pOCTyMHEIL.

Mockonbky He BCEM 4uTaTenam po-
CTynHa nepeoHa4YansHas nyénukauuma [1],
Oynoer nonesHelM BKPaTUE HanOMHWThL
OCHOBHLIE MOMEHTHI — BE3 3TOro NoHw-
MaHwe npuHuMna paboTel cucTemsl GyaeT
3aTpyOHEHOo.

W3 ucropumn cuctem obvemHoro
3BY4YaHuA

Bonee 4em nonyeekosoe rocnoacTso
MOHO}OHUYECKON 3aNMCK NOLWATHYNOCE B
koHue 50-x ropos Npownoro sexka. Yxe s
Hauane 60-x rogoe OsyxkaHaneHas cre-
peodoHMa NONy4Mna LWWPOKOE pacnpo-
CTpaHeHWe B mMupe, U OHa oBecneyvsana

0O6LEMHOE 3By4aHwe, ycTpavBaloulee
YMi
Pponm Thin
Kanan A D 3 »
A A-8
YMZ2 B 8-A
+ +
Kawnan B D»
Puc. 1

bonswuHeTBO cnywarenen. Ho masect-
Haf WMCTWHA NacuT, YTO nyywee — Bspar
xopowero. Nocneayowuime aKkcnepuMeHThl
C MHOrOKaHanbHbIMW CTEPEOGOHUHECKN-
MU cucTemammn Belnu yoeguTensHeimm 1
obHagexMBaoWMMK, @ MaBHOEe — CYAUn
HOBLIE phiHKL COBITA

Hawbonee nepcnexkTuBHOR Toraa kasa-
Nack CUCTEMA C YETbIPbMSA PaBHOLEHHb!-
MW KaHanami — BO3HWK Oaxe TepMuH
"Ksagpadonma”, u B Havane 70-x noseu-
nace nepeas cepwiiHas annaparypa.
OpHako 4pe3mepHas NOCNELWHOCTL B pas-
paboTke KOMMEPYECKUX CUCTEM Npusena
K TOMY, 4TO BCE NPOEKTHI OKA33aN1Ch BECH-
ma “ceipbimn”, KamHeM npeTkHOBeHus
crana COBMeCTMMOCTb C CYLUECTBYIOLIM-

MU OBYXKAHANBHLIMW CUCTEMaMK Paano-
BELLAHWUA U MEXaHU4eCKOW 3BYKO3anucH,
MG TEXHWUHECKAA CNOXHOCTL KOAMPOBa-
HUA W OeKoaupOoBaHus WHdopMaLnn
OONONHUTENBHBIX KaHanoe. MpamnnacTvH-
K OKasanuchb "He COBCEM cTepeo” u "He
[0 KOHUa KBagpa“', a ¢ paguosellaHnem
Tak 1 BOOBLE HUYETD HE BILLNO, EQUHCT-
BEHHOW ankTepHaTMBOWM Ha KOPOTKOEe
BPEMSA CTaN YeThIPEXKAHANLHBINA MarHUTO-
@®oH. Kak Okl TO H1 Bbino, B KoHue 70-x 0
KBanpadOoHUK YXKE 1 HE BCNOMKUHANN .

OpHako B X0OEe 3TUX 3KCNEePUMEHTOB
ewe 8 60-e ropsl BIN0 OBHAPYXEHO, YTO
MOXHO AOBWMTECS 3HAYUTENBHOrO pacluwm-
peHUR 30Hb cTepeoaddekta U gaxe
"acddekta npucyTcTeMa” Bonee NpoCcTEIM
cnocobom. HeoBxoarmo NWlle NOAATL Ha
ABA OTOENbHLIX THINOBLIX MPOMKOrOBOPW-
TenA pPasHOCTE CUTHANOB OBYX CTepeoka-
Hanos. MNpu4em THINOBLIE KaHANLI HE 00X~
Hbl ObITE PABHOLEHHEI (POHTANLHLIM —
MOLWHOCTL npumepHo 10...15 % ot mowi-
HOCTW POHTanNbHbLIX, @ NONoca 4acToT
naxe yxe — 200 ly...6 k. B npocreii-
wem BapvaHTe paxe He Tpebyercs go-
NOAHWUTENLHBIA YCUNUTENL — ThINOBLIE AC
BKNIO4AIOTCA MPOTUBOMA3HO MEXAY BLIXO-
OamMy ycunuTenen nesoro u npaeoro
KaHanoB — 3TO YCTPaHsieT UX Nokanuaa-
umio (puc. 1),

Takue nceeaoksanpacdOHUYECKUE CUC-
TEMBI NpULWNK B cepepune 70-x Ha cMeny
kBaapatoOHUYECKMM U UMENW ONPEeaEneH-
Hblil yonex; B Bonee CnoxHeix BapuaHTax
CTanu WCNONL30BaThL HE TONLKO Pa3HOCTh
CWrHaNoB, HO M UX CYMMY, @ TaKXe 4acToT-
HYl0 KOppekuuio. MNoRBUNOCE MHOXECTBO
NPOMBILLAEHHBIX KOHCTPYKUMIA U DAL, Ni0-
Burtensckux paspabortok. CoGeTBEHHO ro-
BOPSA, BCE OHW BbiNv BapUaunamMmn Ha OaHy
W TY Xe TeMY ¥ OTAUHANUCH TONBKO CXEM-
HOW peanua3aumen v koadduumneHTamu B
ypaBHeHWsx Npeobpa3oBaHna CUrHanoe.
Kak npumep yoayHbix PeweHMin MOXHO
oTMeTUTL cuctemy 40 Kvadrasound, aa-
NateHTOBaHHYI0O 3anafHOrepMaHCKon
dupmoin ELAC, 1 He powenwyo Oo BHeq-
peHus oTedecTeeHHylo cuctemy ABC, He
VIMEBLUYIO, BNPO4YEM, NPUHLUNUANEHBLIX
OTANYUIA OT Hemeukoro nportotuna. Op-
HaKD wvHTEepec KO BCEM 3TUM cucTemam

*MobGonkiTHo, HO ¢akT. 8 CCCP B8O BTOPOH

nonosuHe 70-X CepUiiHO BbiMycKanca 1 Gecro-
Ne3Ho nexan Ha npwnaskax ycunutens "Poc-
roe-fon 101 keagpo™ HeGoNbLWOH MOLWHOCTH C
HETBIDLMSA NaGUDUHTHBIMK FPOMKOrOBOPUTENS-
Mt BACS1-1, a 8 Havane 80-x gaxe NpoMenbkHy-
1 KeanpagoHNYeckne ronoBHbe Tenepors —
c onoaganvem “scero” Ha 10 ner...

[ocTaTtoyHo BeICTPO yrac, a 3syqaHue,
noHavany Bbi3blBaBLUEE BOCTOPr, CTano
NpegMeTom KPUTUKN.

Ans NoHMMaHma NanbHeRWero BaxHo
OTMETUTL, HTO CTYAUWHBLIE 3aNUCK My3kI-
KanbHbIX NPOV3BEOEHWUA, UCNONHABLUNX-
CA Ha 3NEKTPOHHBIX MHCTPYMEHTax, B
60-e rogsl NPOBOAUNUCE NO TPAAWLMOH-
HOW TEXHONOIrMW — C UCMNOAL30BAHUEM
MUKPO(OHOB 1, Kak Npaswno, 3a 0Oy
ceccuio. OT0 0BBACHAET "xuBOM" xapak-
Tep 3sy4aHua: B hoHorpamme Beino ecrte-
CTEEHHOE COOTHOLEHWE MEXAY BCemu
CUrHanNamm — CYyMMAapHBIM U PasHoOCT-
HBIM, MPAMBIM 1 peeepbepaunoHHbIM.
LWupokoe pacnpocTpaHeHue 8 70-x ro-
nax MHOrokaHanbkHoOW npaAMon (6ea
WCMONL30BAHUA MUKPO(OHOB) 3anucu
ANEKTPOHHLIX WHCTPYMEHTOB C focne-
OylouuM CBEAEHUEM, XOTA W YNPOCTUNO
paboTy My3bIKaHTOB U 3BYKODEXUCCEPA,
0OQHOBPEMEHHO “yGuno" armocdepy
sana. Wcues guddyansiin (paccenHHsli)
3ByK, W OaXe TexHudecku Beaynpeynsie
3anncu cTanu 3sy4ath BECBMAE NNOCKO W
HeBLIpasuTENLHO, a nocne o6paboTkn
cucTeMami ODBLEMHOrO 3ByHaHuA — wn
BOBCE HEECTECTBEHHO.

MpuuvHa aToro aBneHus — bukcupo-
BaHHOE COOTHOLLEHWE CYMMapHLIX 1 pa3-
HOCTHBLIX COCTaBNALWMWX B8 CTYAWHHONR
3anucK, HEe 33BMCAWEE HU OT YPOBHA
TPOMKOCTHM, HW OT xapaxkTtepa ¢oHorpam-
Mbl. COOTHOWeEHWe, 3afaHHoe 3ByKOpe-
XKUCCEPOM B COOTEETCTBUM C Er0 3CTETH-
YECKUMK KPUTEPUAMW, MPUMEHMTENLHO K
AByxkaHansHou crepeo3anucu. Noatomy
ans GoNeWWHCTEBA CTYOWWHLIX 3anucen
TOro Nepvofa XapakTepHa npsmMas 3asu-
CHMMOCTb YPOBHS PA3HOCTHOrO CUrHana ot
YPOBHA rpoMKOCTW. B peansHoi xe 3By-
KOBOW KAapTWHE COOTHOWEHWE Mexay
CYMMapHbIM M PasHOCTHBIM CUrHanamu
HENPEpPLIBHO U3MEHAETCH. Mpuyem oTHO-
CUTENBHLIA YPOBEHL PA3HOCTHOMO CUrHa-
na MakCumaneH WMEHHO Npu Mansix
YPOBHAX rPOMKOCTU M YMEHBLLUAETCA C EE
poctom. MNpwu gocTaroyHo BoNbLIKX YPOB-
HRX CoAepXaHue pPa3HOCTHOW uHdopma-
umu nagaet Ha 30...40 % [2].

310 0BCTOATENLCTBO CTANW Y4MThbi-
BaTb MHOro NO3Xe, U UMEHHO B HEM
3aknoYaeTcs nNpuYnHa npoeana npo-
CTEALWUX cucTeM 06BLEMHONO 3BYHaHUA: B
nepso3aaHHoOM Buae oHW Beinv npurog-
Hbl MWL Ans 06paboTkn 3anuceil, co3-
OaHHBLIX B MWUKDODOHHON TEXHWKE, T. €.
MMEIOLWMX ECTECTBEHHOE pacnpegene-
HWE CYMMAapHLIX W Pa3sHOCTHLIX COCTaB-
nawowmx. Ha cryowitHeix doHorpammax
MPSMOI 3aNUCcK NPU ManomM OTHOCUTENb-
HOM YpOBHE THINOBOFO CWrHana npo-
CTpaHCTBEHHbIV 3thdekT Obin Manosame-
TeH, a NPU ero yeennyeHnn NoOABAANNCH
pa3pbie 3BYKOBOW CLUEHbL W ee nepeme-
weHne Hasan (addekT "okpyxeHus
opkectpom”). B npuHumune, obecneynts
COBMECTWUMOCTE CTYAWHHOR CTepeoaa-
NWCK C TakumMu cucTemMamy OOBEMHOro
3By4aHMA 6uino Gbl NpoULE BCEro MMEHHO
B Npouecce ceegeHna 3anucu (06 aTom
ynomuHanu v cospareny cuctemsl ABC
[3]), HO 3TO TpeboBano OT 3BYKOPEXWC-
cepos cobnwogervs onpeaeneHHbIx npa-
BUA, 1 Npouecc "He nowen”

Mpobnemy nonuiTanuce pewuTe C
Dpyroro KoHua — v NosiBUINCL CUCTEMBI
C aBTOMaTWUYECKON PErynupoBKOi ypos-
HA CUrHana TeINOBbIX KaHanoe. Ho npuHs-



Teie MOAENKN perynupoeanus Buinu kpai-
He YNPOLLEHHBIMW, PE3YNLTAaTOM CTano
Xa0TU4HECKOE W3MEHEHWE YPOBHSA ThINO-
BbIX CUrHaNoB (addexT "Taxenoro abixa-
HUa" mnu "BCXNNNBIBAHWA") U HEBBICOKOE
OTHOLWEHWe curHan/wym. B npuagavy k
3TOMY PEeanu3oBaHHblE NPaKTUYEeCKW
NONHOCTBID HA OWCKPETHBIX 3nemMeHTax
CUCTEMb! OKa3anucb CROXHLIMUA U A0PO-
UMK, NO3TOMY YCTexa He Menu.

KopoTkuii peHeccaHC aHanoroseix
cuctem 0BLEMHOrO 23ByYaHWs HacTan B
KkoHUue B0-x, ¥ NpuUYMHa 3TOro, Kak HuU
yOVBWUTENLHO, KOMnakT-avck. Manbin
ypoBeHb COBCTEBEHHLIX WYMOB (OHO-
rpaMmel NO3BONKA NPOBOAWTE aHanoro-
Byl0 00paboTky pasHOCTHOro curHana,
HE yxyOlaAa 3aMeTHO ero KavyecTso.
W3meHunace W snemexTHan Gasza, 410
no3sonNuA0 CAENaTh CUCTEMY MacCOBOWN.
Y1066t HE BCNOMWUHATE HEYAa4HbIE KBaf-
padoHUYECKHME CUCTEMBl, MapkeTonoru
npuayManu HOBbIN TEPMUH “OKPyXaio-
uiee 3gy4aHue"” (surround sound). Apkue
npeacraenTenu Takux cuctem — Dolby
Surround u Circle Surround. Ho v onu
ona 6esynpevyHoir pabotel Tpebosanu
¢oHOorpamMM, CBEAEHHEIX ONnpeaeneHHLIM
06pa3om. W x0TR BONBIUMHCTBO 3ByKOpEe-
XUCCEPOB NPUOEPXMBANOCH 3Tux Tpebo-
BaHWIA, CUCTEeMbI surround BCe e npuka-
3a01 [ONro X1Tb. ..

MocneaHM aHanoroeeiM YyaoM crana
cucrema Dolby Prologic. Tepmuu Sur-
round MC4e3 M3 HaZBaHWA HecnpocTa —
pa3paboTyrky NONHOCTLIO OTKA3anucsL OT
NONLITOK W3BNEeKaTk NPOCTPaHCTBEHHYIO
MHPOpMaUMIO U3 CTepeocurHana, 1 cur-
Hanbl THINOBLIX KaHanoe 3anuceiBanucb
eMecTe C GPOHTANLHBEIMW C NOMOLLLID
aHaNOroBOro KoaWpoBaHua. Ho nyywee —
Bpar Xopowero, ¥ AMCKPeTHAs MHOoroka-
HankHas uudpoeas 3anucb B dopmare
5.1 Dolby Digital noxopoHuna sce gpyrve
cucTeMbl 0OBLEMHOrO 3BY4aHKA.

Teopus

BepHemcs K yxe ynomMaHyTon 3aBucu-
MOCTW YPOBHR PA3HOCTHOroO curHana ot
YPOBHS rpomkocTy. Kpueeie, noka3aHHoie
Ha pMc. 2, OalT NPencTasneHne o ToMm,
KaKkoBa MOXET BbiTh BepOATHasS AONA pas-
HOCTHOro curHana U. npu pasnuuHbix
YPOBHSAX CymmapHbix curHanos U, ans
cucteM mukpodoHHol 3anucu AB, XY v
CMeLLaHHoI. Peaynstatel Beiny nonyyYeHs!
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g 1968 r npu eeeneHun crepeodoHuye-
ckoro paguoeelwavus B CCCP Ha ocHoBe
CTATUCTUHECKOro aHanuaa MUKDOdOHHBIX
3anuceil cMMGOHWMYECKON, ONepHOoi 1
acTpagHon My3aelku [2].

1. Npu 3anucu no cucreme XY yposeHb
Pa3HOCTHOrO CUrHana CyLeCTBEHHO HU-
e, NocKonbky TepseTca crepeovHdop-
Mauus, CBA3aHHaA C Pa3HoCTLIO a3 cur-
HANOB, NOCTYNAIOWMX C NEBOW W Npasow
CTOPOH CLEHSL.

2. BepoatHas nons pasHOCTHOMO Cur-
Hana CyWecTBeHHO 3aBucuT OT obLlen
rPOMKOCTH, UK, UHaYe rOBOPS, OT YPOBHSA
CyMMapHOTO (MOHOMOHMYECKOTO) CUrHa-
na. Ecnu oT6pocuTs HaYyanbHbIN Y4acToK
KPWBLIX, COOTBETCTBYIOLIWIA BECbMA Ma-
NbiM YPOBHAM MPOMKOCTH, TO C yBEnu4e-
HUEM YPOBHS rPOMKOCTW ONA PasHOCT-
HOrMO CUrHana 3ameTHO YMEHLLUAETCR.
MNpu pocTtatodHo GONBLIKMX YPOBHSAX CO-
AepXaHue pasHOoCTHOW MHpOopMauuu na-
paet wa 30...40 % npu BCex cUCTemax
3anucu.

MNockonbky aeTopbl WMCCNeQoBaHWA
npeacTaBnany WHTEpPeCH paavoBeLlaHunA
(Kak M3BECTHO, PASHOCTHLIW CUrHan nepe-
[AeTCH Ha NoAHEeCYLLEeW 4acToTe BMECTe C
OCHOBHBIM M B&XHO 3HaTb €ro Makcumars-
HBI BO3MOXHBIA YPOBEHB), HaYanbHbIR
YHACTOK KPUBLIX HE NPECTABNAN ANA HWUX
uHTepeca 1 buin otOpoweH 6e3 obbacHe-
HWA. A HAM WHTEPECEH WMEHHO OH, No-
CKOMbKY B HEM KMIOY K PELUEHMIO Hawen
npobnembl. BbICOKME OTHOCUTENbHLIE
YPOBHU PA3HOCTHOrO CUrHana npy Manoin
rPOMKOCTH, KaKk v Camo NoBeaeHWe Kpu-
BOW, MOXHO OOLRCHWUTE TONBKO pesepbe-
PaLMOHHBIM OTKIMKOM MOMELLIEHWA, KOraa
NPAMOM 3BYK YKE 3aTUXEET, 8 OTPaKEHHBLIA
eule cuned. O4eBraHo, YTO 3BYYaHWE CTy-
OWAHBIX 3anNUCen MOXHO NpubnnanTe K
"MUBLIM", ECNM UMWUTHUPOBATE aHANOrMYHOEe
M3MEHEHWE YPOBHA PA3HOCTHOrO CUrHana.

Ona nposepku uaen Boino cobpaHo
ycTpoicTeo [1], komnpeccupylouiee
pasHocTHLIN curHan. Komnpeccop ¢op-
MUDYET aHaNOrM4HYK) PacCMOTPEHHON
BbilLE 33BUCHMMOCTL MEXAY MPOMKOCTLIO

—

3By4aHWA CUrHanos @pPoHTanbHLIX W
THINOBLIX KaHaNoe. MHeiMK cnoBamu, Npu
fonblloi rpoMKOCTW (araka curHana,
obLiee yBenMyeHne rpOMKOCTI) CUTHane!
THLINOBLIX CWUIHANOB OrpaHWUYWBaTCH
onpeaeneHHbIM YPOBHEM, YTO YMEHbLUA-
eT ux Aonio 8 06Liein rpoMKOCTH (BCNOM-
HWM, YTO ECNK YPOBEHbL OAHOTO U3 CUrHa-
noB OTAW4AEeTCA OT ApYroro 8 ToO4Yke
nocnywmusanus Gonee vem Ha 12...14 ab,
3BYK KaxeTCcs NpUMXOAsLMM TOSBKO OT
60nee rpoOMKOro UCTOYHWKA, TUXWUIA Mac-
kupyercs). B peaynerare WCKNIOHAETCH
paspble 3BYKOBOW CUEHbl M Kaxylleecs
nepemeLleHe WHCTPYMeHToB B “3an”
HEe3aBMCUMO OT xapakTepa GoHorpamMmel
v metona 3anucy. MNpu manom obuiem
YPOBHE FPOMKOCTH (Tuxue mecTta HOoHO-
rpamMmel, 3aTyxaHve curHana, noc-
nessy4yaHue) AONS THINOBOrO curHana
YBENWHMBAETCH, M OH HENOCPeACTBEHHO
ysacTeyer 8 popmupoeaHun 06beMHOro
3By4aHWa 1 gaxe "axa” (HavaneHbIA y4ac-
TOK rpacdukoe).

MNony4yeHHsle MHOR pesynsTathl Guinu
BMNONHE YAOBNETEOPUTENbHLIMU, HO WX
vHTEpnpeTauus Buina He COBCEM TOYHOWM
W faneko He 0OHO3HaYyHOW (B YacTHOCTH,
owunbouHbiM Bbino o6bacHeHve addexTa
"BUPTYanbHOro 3Xa”), HO xenaHue BuicT-
pee ony6nukoBaTe pe3ynsTaThl Nepese-
cuno apyrve coobpaxeHus, 4TO, BNpO-
4yeM, UMENO U NONOXWUTENbHBIE NOCNen-
cTBUR: LUMPOKOE 06CYKAEHNE NO3BONVNO
YTOYHWTL BLIBOOLI. A OHU TAKOBbI:

— nopor cpabartwiBaHuA yrnpasnsioLle-
ro kaHana (petektopa APY) gonxeH BbiTe
nNepeMeHHsIM 1 38BUCETL OT YPOBHA CHr-
Hana Ha Bxoge, T. e. APY pomxHa ObiTb
cnepswein;

— [QAUTENBHOCTE NOCNE3BYYaHWA (3x0)
3aBUCUT OT UCXOAHOrO YCUNEHWA B yrpas-
naemom xaHane (4em Gonbwe rnybuHa
KOMNpEeccuy, Tem Aonbile AnUTCA nofd-
[epxKa 3aTyxalllero pasHOCTHOrO CHr-
Hana);

— npY Manom BpeEMEHKU BOCCTaHoBMe-
HUA netekTopa APY BuipaxeH addext
"BUPTYaNEHOE 3X0";

| 3aBrcUMOCTE adidberTa "BUpTYaneHoro sana” |

! OT NapameTpos APY TbINOBOro kaHana

N

Npegen 3aMeETHOCTH

_ MCXOAHODE YCUNEHWE BENWKOD

|
THINDBOD CUrHana [
POBEHE |

MCA0AHOE YCUNEHKWE MaNno

_Puc. 3

BpEemA BOCCTaHOBNEHWUA BEI‘IHKU\

| "B3BEWEHHLIA" 3BYK B ha3e ataru (nepemeluerve KIN3 Ha "cueHy")
I YAEPXEHWE (TbUl 3aMacKMpoBaH)
Il "B3BEWeHHLIA" 3ByK B thase 3aTyxaHuA (NnepemelleHue K3 B “san”)
IV "BUPTyaneHoE 3x0" (TbIN APKO BLIpaXeH)
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— npuv HONBLWOM BPEMEHKW BOCCTAHOR-
NIEHUA CKUrHan B TeINOBOM KaHane Gyner
3aTyxate C TOW XEe CKOPOCTEID, 4TO U Ha
dpoHTe, noatomy "axa” He Byaer;

— perynMposka CnekTpa curHana B
THINOBOM KaHane OKa3biBAaeT 3HaYuTEeNb-
HOE BAWAHWE HA aKyCTU4YEeCKwe CBONWCTBa
"BUPTyansHoro 3ana’;

— AN UCKMO4EHWUA BAUAHWA aTaKu
curtana Ha paboty APY curyan Ha getek-
Top APY Heobxooumo nopasate Yepes
DHY;

— HalAeHHOoe ONBLITHEIM NYTEM BpEemMa
soccradoenexns APY 100...200 mc ontK-
ManbkHO — NpW ero yMeHbLUEeHUU MCKaxa-
etcs ornbarLlas curHana

PaanuuHbie ¢a3sel pabotel APY, coot-
BETCTBYIOUWE Npoueccam ataku, "yaep-
XKaHWA" U 3aTyXaHus 3BYKOB, WINKOCTPU-
pyet puc. 3 (3peck K3 — kaxywwmiica
MCTOYHUWK 3BYKa).

MpuHuwmn paboTsl

Bnok-cxema aganTUBHOrO ThINOBOrO
KaHana npepcraeneqa Ha puc. 4.

Ha Bxoa cymMapHO-pasHOCTHOro npe-
obpasoBarens NOAAKTCH CUrHANL! NEBOro
W NpaBoro crepeokaHanos. CymMmapHbIv
curHan ynpaenset noporom cpabateiea-

YepPKHYTbI CpegHue 4acToTel. CurHan,
nogaeaemelil Ha BxoA aetektopa APY, B
obuwem cnyyae ponxeH GoOpMUPOBaTLCH
otoencHeliM  duneTpoMm. PaszgeneHas
duneTpauus curHanoe, nogasaeMelx Ha
YM34 1 8 uene APY, no3sonseT HE3asu-
CWUMO YCTaHaBNWBATE MX ONTUMANBLHLIN |
CnekTp. |
Ons oueHkn 3adhdexkTnsHOCTH MeTona
CpaBHVBANoOChL 3BY4aHWE KOHUEPTHBLIX W
CTYOUAHEIX 33NUCEN INEeKTPOHHBIX My3bl-
KANbHBLIX MHCTPYMEHTOB C BKIHOHYEHHBIM W |
BbIKMIOYEHHBIM THINOBLIM kaHanom. Bo
BCEX CNy4anx IKCNepTsl 0Taasany npea- |
NOYTEHWE 3BYYAHUID C BKNHOYEHHbLIM
THINOBLIM KaHanom. o cpaeHeHuWio ¢ nep-
BOHa4yankbHbIM BAPUAHTOM 3aMETHO Yny4-
WWNOCE 3BYYaHWE CTYAWAHBIX 3anncen,
oHW nNpuobpenyt 06bEMHOCTE U rNyBUHY
HECMOTPA Ha Manvlii 0bvem dasopas-
HOCTHOW WHGOPMaLMKU. XOTH B A3HHOM
cny4ae UMENo MECTD HE BOCCTaHOBNEHWE

NPOCTPAHCTBEHHOW uHbOpMauuu, a
NULLIL €8 UMWUTALMA, HO OCTATOYHO NPae-
nononobHas.

Hawbonee wHTepeceH okazanca ad-
ekt nocnessyHms, NoaYepPKHyThI pabo-
1O APY. Ha KOHUEPTHEIX 3anucax anno-
AWNCMEHTH WU APYrUe BTOPOCTENEHHBIE
3BYKW nokanu3oebiBanucbk no Bokam u

HUA cnepsawen APY, oxsateiBalouwlei ka- Cc3agW, CO30a38Basf APKO BbIPAXEHHLIA
Hoppexuyua 1 Koppertyua 2
Bxad \ ~
ax =D | A P ﬂ]"‘ D> | Al
Bxod ) 57
Ak =2 D i APYA ~ BA1
CymMMapHo-
DQ:}chmﬂb!& — Zt + B8AZ
npeobpa3o- =
Bamens T <
Jemexmap ¢ ynpabnremsiM nopozom cpabamsibanun
Puc. 4

Han pasHOCTHOro curHana. Momwumo cne-
oauwen APY, noppepxwealouleii nocrto-
AHHLIN YPOBEHbL Pa3HOCTHOrO curHana
OTHOCWUTENEHO CYMMaPHOr0, pasHOCTHLIN
CUrHan noasepraeTcA Takxe 4acToTHOW
xoppekuuu. Nocne ob6paboTku pazaHo-
CTHbI CUrHan NoAaeTcs Ha YCUNUTENb
MOWHOCTK U AC TeINOBOro kaHana.

Pacnpepenenve ycuneHws v KOppek-
UMM NO TPAaKTYy NO3BOAUNO NOEBLICWUTH
Neperpy304Hy CNOCOGHOCTL W YNYHLLWTE
oTHOLWeHue curHan/wym. Kak npaswno,
3BYKOPEXNCCEPEl NO3ULWOHWUPYHT WUHCT-
PYMEHTHI C BLICOKMM YpOBHEM HY cocTas-
nsrowmx (6onswon 6apabaH, Gac-rutapa)
npuBAM3UTENBHO B LUEHTP 3BYKOBOI Kap-
THUHBI, U OXWAZEMBI YPOBEHL PA3HOCTHO-
ro curHana B aToM Ouana3oHe HeBenvk.
Tem He MeHee BEPOSTHOCTE NOSBNEHWUs
HW3KO4ACTOTHOrO CMrHana TONbKo B O4-
HOM M3 KaHanos He ucknw4yeHa. OBY Ha
BXOAE Kackafa PerynvpoBaHvs YPOBHS
YCTPaHAET BO3MOXHOCTL NEpPerpysku
perynatopa.

Nonocosoit dUNETP HA BLIXOAE KaHa-
na obpabotku 3aseplwaeTt GopMUpoBa-
Hue AYX u orpaHvy4vBaeT YpPOBEHb
WymMoB pasHocTtHoro curdana. Cdop-
MupoeaHHaa A4X cooTBeTCTBYET CnexkT-
py anddy3HOro axo-curHana — yposeHs
HY cocTasnslowmx orpaHuyeH, nog-

addexT NpUCYTCTEMA B KOHLIEPTHOM 3a-
ne. MNpueeay 0T3bIB OOHOrO U3 CcRyware-
neii: "BnevyatneHve Yyenoeeka, CUOAWEro
B nNepebiX pagax. Tak n XO4eTcH ckalaTb
“Shut up!” (3aTkHuKck!) cuaawemy cnpa-

Ba — oH 6e3 koHua noeTopset "Greatly! |

like it!"..."

B npouecce wvccnegoeaHua npeana-
raemoro metona obpabGoTkm curHana
6kino pa3paboTaHo HECKONBLKO BapUaHTOB
CXEMHOW peanu3auuu yCTpOWCTEa, OTNu-
HALWKUXCA NOCTPOEHWEM, 3NEMEHTHOWM
633011 1 AONONHUTENBEHEIMKW GYHKLMAMM.
BHUMaHWIO yuTaTenen npeanaraloTcs Tpy
Hanbonee MHTePEeCHLIX BapnauTa.
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(Mpoaonxenwe cneayer)

FenaxTop — A. Cokonos
rpagexa — 0. Angpees v aeTop

Ha wawem canTe

"MupomeTpuyeckui
aBTONUNOT
ANA aBuamogenu”. —
Panwo, 2009, Ne 12, c. 28, 29;
2010, Ne 1, c. 34—38.

ABTop 3To# craren C. TOBKAY
npofosXaeT COBEepLIeHCTBO-
Bare nporpamMHoe obecrieve-
Hue asTronunota. Mei pasmecTu-
N1 HOBBIE BEPCHMW NporpamMm Ha
rawem FTP-cepsepe no agpecy
ftp://ftp.radio.ru/pub/2010/
01 /(e nanke v3autopilot.zip).

WameHenus &8 nporpamme
Apollo_091114_1930_flash_fix oTHo-
curensHo Apolio_080510_1520.

1. Jo6aeneHo NnpuUHyaAUTENLHOE Bii-
Knlo4YeHue astonunota. Ha koHT. 5
WMEIOWErocHA Ha ero nnare pasbema
X4 (BwiBog 1 MmukpokoHTponnepa DD1)
HeobxoanmMo NogaTte CUrHan ¢ Beixona
cB0o60AHOrO KaHana npuemMHuka pa-
AvoynpasneHus. Mockoneky uenn ob-
uiero NPosoAa BCex 3NEKTPOHHLIX 6no-
KOB Mogenu obbeauHeHbl, ANA 3TOro
[0CTaTO4HO COEAWHWMTE BEIXOO NpW-
eMHMKA C YKa3aHHblM KOHTAKTOM
OAHWM W30NMPOBAHHBIM MNPOBOLOM.
Ecnn gauTensHOCTe WMNYNLCOB Ha
aToM BeiXxoae npesbiwaer 1,5 mc,
aBToMaTuyeckan crabunuaauws moge-
nv o KpeHy v Tawraxy 6yaer sbi-
KNio4eHa, gaxe ecnu py4vyky ynpasne-
HWS KPEHOM W TaHraxoM HaxoasTcA B
cpegHem nonoxeHuu. 1o yaobHo npu
BLINONHEHWKW NOCagKW B YCNOBMAX
HepasHOMepHoro OGOKOBOro Tepmo-
penceda, koraa aeTonunoT Beaer ceba
HEagexKBaTHO.

2. PaHee Heucnonk3osasBWwKMecs
Boiknouyateny SA1.3 u SA1.4 teneps
3a4ai0T B COOTBETCTEMM C Tabnuuen
pexuMm nonera mMoaenu npu Hapylue-

9 2
c
§ v 3amkHyT Pa3zomMkHyT
&3
Oewratene ocTa-|{Nonuele  obopoTwl

HoeneH. Pyne wWa-|gewratens [Mono-
NpaBneHnsl BNEBO[eHUe pyns Ha-
Ha YeTBEpTk X04a (NpaBneHus 3agaer
SA14

SA1.3

Pynt Hanpaenexua
BREeBo J0 ynopa

Pyne HanpaeneHwa
BNEBo Ha Monoeu-
Hy xoaa

HKUW CBA3W C HA3EMHBIM NepeaTHKomM
papuoynpasneHusa. B aton cutyauuu
crabunusaums MoAenn no KpeHy w
TaHraxy BKNOYEHa HEe3aBucumo oT
CWUrHana Ha KoHT. 5 pazbemMa X4.

MNonet mogenu no kpyry ¢ HaGopom
BLICOTHI (BhIKNOYaTENns SA1.3 pasomk-
HYT) NMOMOraer BOCCTAHOBWTL CBA3b,



€Ccnn MOAENb CKPBLINACh 338 BO3BLILEH-
HOCTLIO UK BEICOKUM 3aannem. Ho atot
pexumM onaceH Npu cunbHoMm BeTpe,
KOTOpLIE  MOXEeT  yHecTW Heyn-
paBnAemMyl0 Mofent O4YeHs Aaneko. Mo
WUcHEpNaHuM 3Hepruv B NUTaloLWen gen-
ratenb akKymynatopHow GaTtapee oHa
pa3obeerca.

3. Nepean cTpaHuua uHdbopMauum,
COXPaHeHHOW B NamATh asTonunora,
TENEepb CHWUTLIBAETCA KOMMbIOTEPOM
KOPPEKTHO.

4. WcnpasneHo  pacnpegeneHue
nepemeHHbIX No A4enkam O3Y Mukpo-
KOHTpOnnepa. focne nepesarpyaku
nporpamMmel asTONWNOT HAa4YWHEET pa-
6otate Ge3 ob6azarensHoN NpuHyau-
TENbHON YCTAHOBKW MWKPOKOHTpONNe-
pa 8 MCKU,L'J.HO& cocroaxue.

WameHeHns B nporpamme Piro-
Reader_v2 otHocutensHo PiroReader.

1. Ynanena Gecnone3aHas akpaHHas
KHONka “YreHve pnew-namaTy’.

2. DobGaeneHo okHo "fensta”, B KO-
TOpPOE BbIBOAMTCA YMHOXeHHoe Ha 0,02
3HaveHue Hyneeoro koadPuumeHTa —
pPas3HOCTe HAPKOCTHOW Temneparypbl
Hagupa W 3eHuTa B rpaaycax Lienscus,
Nony4eHHan npy kanubpoBKe.

MNameHenun B nporpamme PiroRea-
der_v3 otHocuTensHo PiroReader_v2.

1. DobasneHa 3kpaHHaa KHONKa
"HanTti”. Mpn HaxaTuy Ha Hee Nporpam-
Ma aBTOMaTWHECKM HaxoouT NOpT KOM-
NbIOTEPA, K KOTOPOMY NOAOKIOHEH aBTo-
nunot.

nﬂTMI'IOJ'IOCHbIM 3x3anau3ep
B MOAYNbHOM NyJibTe

3. KY3HEL|OB, r. Mocksa

AsTOp npepnaraetr euwe ogdH MOAYNb MMKLWEPHOro Nynsra, €
MOMOLLYLIO KOTOPOro MOXHO MPOU3BOANTE HEOBX0ANMYIO KOPPEKLMIO
YacTOTHO#H XapaKTePUCTHUKN B HECKONbKUX nonocax. JJocTOMHCTBOM
npeanoXeHHoOro YyCcTpoWCTBAa HA Creyuanu3vpoBaHHbBIX MUKPOCXe-
Max sIBIAETCH BBEAEHWE B MOAY/b aBTOMAaTHUYECKON DPEerynuposxku
YPOBHSA, CHUMaOLWEro Heo6XoaMMOCTs BHUMATENbLHOrO CAEXeHUs
3a yposHaMU curHanos. 31o, 6e3ycnoBHo, obnerdaer M ynpoujaer
aKcnAyaTaumnio TaKkoro MogynbHOro nynsra.

HblX NYNLTOB, BbINONHEHHLIX NO Onwvca-

l } HacTosLWee BPEMS IKCNNYaTUPYIOTCH
HUAM, NPUBELAEHHLIM B XypHane "Paguo”

CyXKe NecATKW MUKLWIEPHBIX MOAYNb-

2. MNpwn HaxXaTK Ha 3KPaAHHYIO KHONKY
"Ctapt’ nporpamma aBTOMaTUHECK!
HaXOOWUT U OTKPLIBAET NOPT, K KOTOPOMY
noakmoyeH astonunot. Tenepb nepen
Ha4YanoM CYWMTHIBEHWA WHdOPMAUWK K3
namsT¥ agTonunoTa HeT Heobxoaumo-
CTW Oenats 3T0 BPYYHYO, XOTH Takas
BO3MOXHOCTL coxpaHunack. Mpu Haxa-
TUW Ha 3KpaHHylo kHonky "Crton™ nopt
aBTOMAaTUYECKW 3aKpPLIBAaeTCs.

3. Mo ucuyeprannu Bcern 3anucalHon B
namATH asTonunoTa MHQOPMaLWMK CHA-
ThIBAHWE MNPEKPALLAETCH aBTOMaTUHECKN.

4. NoGaeneHa BO3MOXHOCTb BOC-
NpPoOM3BOAMTL 3anucaHHyw B §ainn
nonetHyilo uudopmauuio. Ana artoro
HeobxoOuMO yKa3aTs nporpamme 3artoT
¢dann 1 HaxaTe Ha SKPAHHYIO KHOMKY
"CunTats AaHHble n3 q;a'na

[1]. MpocToTa M3roToBNEHUA U3 AOCTYN-
HbIX HEOOPOrux KOMMOHEHTOB W Ha-
CTPOMKK NO3BONRAKOT CHOENaTe Takon
NyneT B AOMALUHUX YCNOBUAX W NONYHUTH
npW 3TOM BNONHE NPUIWYHBIE XapakTe-
puctuku. O6bMHO paboTa © Takum npoc-
ThIM MYNETOM TOXE HE Bbi3bIBAET CNoX-
HOCTein. HoO oka3anock, 4TO OOBONMLHO
4acTo BCTPEYAIDTCA COBCEM HENnoAro-
TOBNEHHEIE NONL30BATENW, KOTOPLIE, HE
03HAKOMUBLUMCE C UHCTPYKLMEN NO 3KC-
nnyaTtauui, o4eHb NOOAT KpyTuTe pery-
naTopsl. MockonbKy WM TPYOHO NpepcTa-
BuTe cebe paboty TembBpobnoka c
dUNETPaMK, Yy KOTOPbIX WM3MEHSIOTCA U
UeHTpanbHaa 4actoTa HaCTPOWKKM W
nonoca NponyckaHua, TO ANA HWUX napa-
mMeTpuyeckuin akeanansep [2] ocrtaetcs
HaBcerga 3aragkom.

- = s . 2 L = b A - ! b
ﬂuﬂg g 791 = H-‘/ 1.
Kl |
: Tk R A | Jluk. bix
: Y2 : , n
| 2 omees =
' R4 APYP ke < |
Om wunsl MIXT L |53 —J L
| L JIunbanausep |
APYP | 7 1 K YM3Y
Om wuns: MIX2 5 Jxganausep [ !
| L -~ I -:_
]
o~ JSlunedxa 3KBanadsepa - N_ g I L__ Bmxodﬁaﬂ NUHEAKT |
Puc. 1
ﬂﬁ;]ﬁlnﬂ & A ~ BT et L al ny S
11K\ JIK ‘
g TIK| R1 " ) o , ﬂaﬁu BoIX.
=¥
=
| w > < - '
| APYP J . l i
Om wurbl MIX1 W IxBanaasep -2
| 1 | &5
Om wunsl MIX2 I@_ Sl | %g
ol oy
I x
|

ﬂuﬂeu Ka 3H8&ﬂau38pa

!_-—1

Puc. 2

_J l__

Bsixod@Har AuHeLKA

WINHX31OMASE

S0-£8-809 'UaL

nJTo|pei@insuo lmsoduog
NI oIpeI@|Ew Malels wandy

0102 ‘2 5N Ouldvd



QPAAMO®

3BYKOTEXHUKA

Ten. 608-83-05

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

PALOMO Ne 2, 2010

L5 66 }_ R7 Ci1 68 ||
R4 33K | | 20n [R1o 2011
JluH 8x00 Y, == e
CTEPED R31 | DALr o7 1mx | 2AL3
i Lsox I 14 S 1 o
A1 1115 21> Om wuriel E —| Box002
s i Il c6 65 (i)
(5]
A !G R 33’ e cresy
x DAt
ﬂh_i = 1S DALE | MK RI1 ZOK TLO7%
i[9 Yo b= =3
R2[Alsl ISl 0] [Ae ARB204 | Dary
24 i I om =A% L3 J00R" 3000y K" 3KIW® 6K
A i oll @ | L 731 R18 (R20_ |RZl < |RZ4 < | R26
G 50K x 450K EMO0K =L 50K T 50K
22 MK oy R6 10K | R9 10K S Sy e 38 €33 6800 R31"
22mK —] -5 LoT =] = | =S | == 035 ITEM 75
- = — 1
CI7100mKx16 B €9 0,27 MK /| & RE R0t NS 5 037 =
: - | ] |t.;.__‘ |m‘:: |r.a'== E"’ -3 R
JE: C10 100 MKx =5 S S S A | z2mksS
> S g L8 220K X106 o :I—Q'q ;1_ 6 ;|_ 8 —7I_ 10, ;|_12 Bl 039
I
97” I C20 2ZMKX 5 =
2,2 MK DAZ TDAB196 x168 |21 T
- blew'c DA3 | 022 0,22MK DA% LA3E00
1 K140946 t—<T"
100mKx =X R L 2T Ll R%f_@’ﬁ R22 mgﬁx R30
x108 | N b 10K “xj08 ¥ 10K
=L = 5 [ el JR23 31
C15 47 MK R14 27 M zﬂgff -U- AN3076M  \Wox . 68 st 040 J_
Ik ! fana® —i— 101 ¥l 0.22ux T
R13 41K AT vp1 KA522A RI7* 10K i R25 75 K C38
KT;?JA = = —~=} it =} R27 47K 0.47 MK
ew L pee g cmie ||, sl P g L
0.1 MK A41M KA522A (26 0,22MK 5 /
, e | SN pas.a R28 51K
Puc. 3

Ana ynpoleHns nonb30BaHus Nynb-
TOM BbiNo peweHo paspaboTaTe ANA Hero
MOAYNb C MHOrONONOCHBIM rpaduyecknm
3kBananaepoM. 3a00H0 HYXHO Gbino pe-
WwuTk ewe ogHy npobnemy, MHOrga BO3-
HAK3IOWYIO NpWY BBEOEHWW B CWUrHan
4acToOTHOW koppekuwn. Beab tembBpo-
6nok ycTaHaenvBaeTcs Ha Bxome BCTPO-
€HHOM0 B NYNLT YCUAWTENA MOLHOCTW
(YM34) nocne BbIXOQHOW NUHEKKM U B
CUrHan, ypoeEeHb KOTOpPOro 6uin BoiCTaB-
NEeH C NOMOLUBLID WM3MEPWUTENs YPOBHA
(1Y), MOryT BHOCWMTLCA 3aMETHBIE M3Me-
HEHWA. HacTo 3keanav3epsl NO3BONAIOT
nogHUMaTh YPOBHWM COCTABARIOWMX Ha
BblOpaHHbLIX  4acToTax cwurLana Ha
12...15 pb. MoxHo npencTaeuTk cebe, K
HEMY NPUBOAMT O4EHb aKTUBHAA perynu-
POBKa O4EHB AKTMBHBLIM, HO HEKBANWUdU-
UMpoOBaHHEIM none3oeatenem. [axe
NOAKMIDYEHWE WIMEPUTENA NOcne Tem-
Opobnoka He cnacaer nNonoXeHws, no-
CKONbKY Ha ero nokasaHua NpocTo He
ob6palwanT BHUMaHWA

Bo3HukaeT HeobxoOWMOCTh ycTaHo-
BUTb KpOME KOMMNPECCOPOB BO BXOOHbLIX
NUHeNkax ewe OOWH AONONHWUTENbHBINA
aBTOMaruyecKUii  perynsTtop YypoBHA
(APYP) nns seixogHoro cwurHana. Mpu
3TOM OKa3anockb ypobHee U3MEeHWUTb KOH-
CTPYKUMIO NYNbTa U NepeHecTy CyMmaTo-
Pl B MOAOYNk 4acTOTHOrO KOPPEKTopa.

OCTABMB B BLIXOAHOW NWHEWKE nynsTa
TONBKO PErYNVPOBKY BEIXOAHOIO YPOBHA U
WY. Astoperynatop ycTaHaeaveaetcs
nocne CyMMaTOpoE, a YNpPasnaowmin cur-
Han obpatHoi perynupoeku APYP chuma-
eTca ¢ Bbixopga Tembpobnoka. Ha puc. 1
nokas3aHa CTPYKTYPHasA CXema NWHENKU
akBanansepa. ABTOperynaTop B aTOM Chy-
Yae OTCNEXWBAET W YPOBEHbL CUMHAMNOE C
NMHenHoro exopa. Ytobbl He HapywwuTs
YCTAHOBAEHHBIA NEPBOHAYANEHO CTEPeo-
6anaHc, ynpaensiolee HanpskeHue ans
APY nonxHo noctynars 0OHOBPEMEHHO C
BbIX0A0B 060UX kKaHANOB aKBanaiaepa.

B Hawem eapuaxTe nynsta B cTEpeo-
POHUHECKOM 3BYYaHWW HET HeobBxoom-
MocTu [3], Tak Kak ero OCHOBHOe Ha-
3HaveHne — "Non3eyyka” peun, a B aTom
Cny4ae 3Ha4yMTenbHO BaxHee wabexatb
BO3HMKHOBEHWA AKYCTWUHECKOW 3aBA3KMW.
Moatomy nepeng YM34 ycranoenexo
YCTPOWCTBO CABWra cnexTpa 4actor [4], u
OHO BPAA NW NO3BONWT NEPeaarsb C O0nx-
HelM KasecTBoMm ctepeoasyk. C Beixoga
BTOPOrO kKaHana cwrHan NopaeTcs Ha
Bx04 BHewHero YM34. 3apaxee
Heu3eecTHo, Byger nu B 3atom YM3Y
3KkBanansep M KakoOBO HOMWHankHoe
3Ha4YeHWe ero BxXoAHOro ypoeHs. Cnepo-
BaTtensHo, ¥ akeanan3ep, u APYP ang
3TOr0 BapuaHTa NynbTa HYXHbl OOHOKA-
HanoHeie. Ha pue. 2 npepcraeneHa

CTPYKTYPHan cxema Ans MOHOGMOHWYEe-
CKOro BapuaHTta nyneta.

O cxemax 6NoKos NynNkTa 1 UX HacTPoMN-
Ke rOBOPWMNOCE YXE He Pa3, W HUKAKMX
CNOXHOCTEN 30ECh HE NPeaBuanTca. YTo
Kacaetcsa camoro 3keanan3epa, 10 ero
TOXEe AOCTATOYHO MPOCTO MOXHO CAenaTb
C WCTONL30BaHWEM BCEro OQHOWM MWKPO-
cxembl. Hanbonee nocTynHel Heaoporue
Cneunanu3mMpoBaHHbIe MUKPOCXEMBI
LA3600 » BA3822LS [5]. Mukpocxemsi
npegctasnaT cobow NATUNONOCHLIE
9KBanan3epsbl, TONbKO MEPBLIA U3 HUX —
OfHOKaHaneHLIn, @ BTOPOM — [OByXKa-
HanbHe, B MIHTEpHeTe nerko HamTu onu-
CaHWA He TONBKO 3TUX MUKPOCXEM, HO M
rOTOBbIX PanuoniobUTENbCKMX KOHCTPYK-
uMiA Ha ux ocHoee. lNpeanoxeHol paxe
CXeMbl LWEeCTUNONOCHOrO 3KBananaepa.
Ho ansa yeenuyeHua Yucna nonoc yeneco-
obpa3Hee WCNONL30BAThL, HanNpumep,
mMukpocxemy LA3607 ans cemMunonocHor
Koppekuuu. B atux MUKpoCxemMax nprme-
HRAKTCH NONOCOBLIE PUNETPLI, COCTOALWNE
BECEro M3 OByX KOHOEHCATOPOB U nepe-
MEHHOI0 pe3ucTopa, nNOo3BONAKWErD
W3MEHATL YCWUNEHWE HA UEHTPanbHOoW
YACTOTE HACTPOWKW NpumMepHo Ha 10 ab
(Ao +/-14 pB).

LleHTpaneHyto 4acToTy HACTPOMKW ner-
KO W3MEHWUTE BbIGOPOM EMKOCTU KOHOEH-
catopoe. [ns pacyeta QUNLTPOE yka3aH-
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HbIX MWKPOCXEM MOXHO NOfNb30BaTLCA
NPoOCTON GOPMYNOK ONA OnNpeaeneHus
3TOM 4acToThl

3pece R1 = 1,2 kOm, R2 = 68 xOm —
CONPOTUBNEHNA BCTPOEHHLIX PE3UCTOPOB.

HanpsXeHuve nuTaHus MUKPOCXEM —
5...15 B, notpebnsemuiii Tok — 3...8 mA.
KoadduumeHT rapmonuk K, He npessilua-
et 0,1 % (Tunoeoe aHauweHne — 0,03 %).
BxogHoe conpotuenexue R, = 10 xOm.
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HomuHansHOe BeIXOOHOE HanpRxXeHue
U < 0,6 B.

Ha puc. 3 nokasaHa nonHas NpUHLW-
NUaneHas Cxema MoOyns NATUNONOCHOroD
3kBanansepa AN MOHOGQOHWHYECKOro
nynsTa, @ Ha pMc. 4 — BHELUHWIA ero BMA.

Kak v Bce moaynu nobutensckoro
nyneTa, NULEBaA NaHens WMeeT pasmepsl
180x30 mm.

Ex0aHOM NMHENHBIR CUrHan NnopaeTcs
4Yepes Perynatopbl YPOBHA HA COBOEH-
HOM pesucTope R3 Ha AByxkaHaNbHLINA
nuHerHbin ycunutens (OY DA1.1, DA1.2)
W nanee Ha cymmartop (QY DA1.3,
DA1.4). Cioga xe NocTynarT CUrHansl co
cBopHeix WuH MIX1, MIX2 C seixopa OY

DA1.3 curHansl NeBOro kaHana NpoxoasaT
Ha BBIXOOHOW YyCcUNUTENb (NUHEWKY
"MASTER") cpasy, a c OY DA1.4 npasoro
KaHana — 4Yyepea aBTOPerynsTop v aKeBa-
nainzep. B kavectBe perynupyemoro
3B€Ha  WCNONbL3yeTcs  MUKpPOCXema
TDAB196 (DA2). Nopo6Helii APYP 1 meTo-
OWKa ero HacTpowmku ObinM AOBONBHO
nogpofHo onucadsl B [6]. B gaHHoM cny-
Yae ANA CHYKEHUS MCKaXeHU gGUHaMuKn
CWUrHanoB Bpems BOcCTaHoBneHus APYP
yBenu4yeHo Ao 2 c. Bpems cpabareisaHus
HE npesbiwaeTr 5 Mc. HanoMmHum, 41O €
noMoWELID NOACTPOEYHOro pesucTopa
R27 ("nopor APY"), BuiBEeHHOro noa
Wwnvy, Ha AUUEBYID NaHelnk NUHEeWkKw
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3BYKOTEXHUKA

Ten. 608-83-05

Mpuem crarten: mail@radio.ru
Bonpocei: consult@radio.ru

PADIMO N2 2, 2010
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MOXHO W3MEHATE NOpOor orpaHu4eHus Ecnun BO3HWMKaEeT HEO@KOHMMOCTb naﬁaepa: AONA 3TOr0 BapyaHTa NevYarHas

aeToperynatopa. B pacyeTte Ha 4yyBCTEM-
TENBHOCTE MuKpocxem YM34Y nyneta
BbIXOAHOE HanpsXeHWe orpaHuYvBaceTcs
npu npeseiwedu 3HagseHus 0,5 B. Cpa-
bBateieaHe APYP npoucxogut npu cHm-
KEHWM 33KPLIBAIOWEro HanpskeHWs Ha
Mukpocxeme DAZ, uto cpasy dukcupy-
etcs komnapatopom DA3 (3axwuraercs
ceetoguMoa HL1), T. e. ceeToguog AENAeT-
CA WHOAWKATOPOM AOCTUXEHMA MaKCu-
ManbHOr0 HOPMWPOBAHHOrO ypOBHA. B
Ka4yecTBe KOMnaparopa MOxXeT BbiTe Uc-
nons3osaH nwboin O (K140Y06, 140v08
v ap.). Ceetoamon HL1 ("APY") —
AN307BEM, moxeT BbiTe NPUMEHEH iO-
601, HO )XenaTensHO KPacHoro LBeTa, no-
ckonbky B 06LWEM Cnyyae OH He [OnXeH
CBETUTECR; XenaTensHo He3amennTe -
HO YCTPaHWTb Neperpysky, Bbi3BaHHYIO
VN CNUWKOM BONbLUKMM YPOBHEM CUrHA-
Nna ¢ NUHenHOro BXoAa WNKU Ype3mepHon
4acToTHOW koppekuveid. B niobom cnyyae
APYP caenaer 310 BbiCTpEE 1 NyYLUe, HO
nocrosHHas paboTa APYP B pexuMe cxa-
TWUA OTPULATENBHO CKaXEeTCA Ha KayecTee
3ByKa.

WCNONL30BaTL NYNLT B CTEPEOPEXUME, TO
npupetca kabenem nogate CurHan c
NWHEMHOrO BbIXOA3a HENOCPEACTBEHHO Ha
BXOOHOM paskem YM3Y. MNpu 3Ttom BXOAbL!
kaHanos YM34 asTomatuyecku paszwenu-
HRIOTCH, a PerynaTtopsl rPOMKOCTH B KaHa-
nax MCNone3yloTcs ANA YCTAHOBKW CTe-
peobanaHca. KoHeyHo, B yCTpoOnCTBE
COBWUra crnekTpa AomkeH ObiTe BKIKOYEH
"obxoa".

Paasogka nevaTHoi nnatel mMogyns
aKkeanawsepa Ans MOHOGMOHWHEeCKOro
nynsTa NpuBeaeHa Ha puc. 5.

Lna crepeodoHUYecKoro nyneta u
aBTOPErynaTop, W 3KBanan3ep AO0MXHbI
6Tk AByxKaHanbHeiMU. BTOpoi kKaHan
3keanan3epa ponkeH GbiTe NONHOCTLIO
WOEHTUYEH NMEPBOMY, HO BMECTO ABYX
Mukpocxem LA3600 MOXHO MpUMEHUTH
onHy BA3822LS. B ponv perynupyowero
anemeHTa B APYP Toxe uenecoobpasHo
WCNONB30BaTL ABYXKaHANLHYID MWKDO-
cxemy TDAB199, a curHan ynpasneHus
3aBecTH C BuIxoooB oboux kawanoe. Ha
puc. 6 nokasaHa nonHaa NpUHUMNUan.-
HaA cxeMa cTepeodOHV4EecKkoro 3Kea-

nnaTa He uaroTasnueanace.
NUTEPATYPA

1. Kyaneuor 3. Nioburensckuii Moaynb-
HbIiA MUKLWIEePHBIM NyneT. — Paano, 2003, Ne 2,
€. 12—15; Ne 3, c. 10—12.

2. KyaHeuog 3. MNapaMeTpudyeckuii 3kea-
nansep ans MopyneHoro nynsta, — Papwo,
2004, Ne 7, ¢c. 17—19

3. Kyaseuyos 3. O nobutensckom Mo-
AOYyNbHOM MUKLWEepHOM nyneTe. — Pagwo,
2008, N2 3, c. 13—15.

4 Kysweuoe 3. YcTpoicTteo caeura
cnektpa 4actor. CepevcHen Moayns nioGu-
TeNbLCKOro MUKWepHOro nynsta. — Papgwo,
2006, Ne 11.c. 19—22.

5. Typyra E. MpepBapuTencHeie ycunute-
NU HA3KOW YACTOTHI, PEMYNATOPL! MPOMKOCTH 1
Tembpa, ycunutenu wHoukauwa. Cnpasou-
HUK. — M.: NaTtpwuor, 1997.

6. KyaHeuor 3. ABTOHOMHLIA GRok 3sy-
KOYyCWNEeHWA Ha OCHOBE BXOOHOro mMoaynsa
MUKLWEPHOro nyneta — Paawo, 2005, Ne 5,
c. 20—23
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| Wapavenecteo "Hayka n Texuuxa™
| BLICBUIAET KHUTK

I HanoXeHHbIM NNaTEXOM.

l Cepus "500 cxem ans paguonio-
| 6urenen”:

Benonanorkos B. LUnuoHCKkue

LUTYHKM W He TONbKO. 256 cTp. — 153 py6. |

Cemeban A. PaavocTaHummy v TpaHcu-
sepbl. 272 cTp. — 142 py6.

Cembsaiv A. CoBpemMeHHBIE nepe-
patumnkn. 352 ctp. — 164 py6.

CembaH A. VICTOYHUKWU NUTAHWA.
416 ctp. — 186 py6.

Knapoeckuin B. Ycunutenu mow-
HOCTWU NMIOOUTENLCKMX PaguoCTaHUWA,
256 cTp. — 164 py6.

Annwenko B. [ductaHumoHHoe yn-
paeneHue mogenamu. 464 ctp. — 219 py6.

b H! Ta NOYTOBLIX
PAaCcX0a08.

3eoHuTe: 8 (812) 412-70-26.

Nuwwre: admin@nit.com.ru

192029, C.-Nevepbypr, a/a 44,

NoppoBHOCTH O KHUrax —

Ha www.nit.com.ru

Penaxtop — A. Coxonos. rpagwxa — 10 Axgpees, |
¢oro — aeTopa ||

|YM34 c ycunurenem HanpsaXxeHUs

{

'no cxeme c oOLwen 6a3on
M. CAMOXHUKOB, r. Franei-Asus, Wapawuns

B npegnaraemom YM3Y ocHOBHOM Kackan yCcuneHus HanpsXeHus
BbINONIHEH HA TPAH3UCTOPE, BKNIQYEHHOM No cxeme ¢ obuyer 6a30i.
| 9To obecnevnBaeT ero BLICOKYIO yCTOWYMBOCTH K camoBo36yxnae-
| HMI0, 4TO faeT BO3ZMOXHOCTE MPUMEHSTE WnupokononocHyw 00C n
apPexTUBHO CHMXATE HENTMHEHOCTb KaCcKafqoB U MOMEXM B LUMPOKOWH
nonoce wacror. lpu yyscTeurensHocTH 2 B onuceiBaemeii YM3Y
| obecneynsaetT Ha Harpysxe conporusnexunem 8 Om cuHyconganb-

Hy:o mowHocTe 120 Br. YpoBeHb rapMOHUYECKHMX MCKaXeHu#d co-

‘| crasnser npumepHo 0,03 %.
1l
i i 0 HeOABHEro BpeEMEHW cpegu paguwo-
|||~ % mobutenen Geina nonynapHa knaccu-
|| Yeckas CTpykKTypa ycunurens MOLHOCTM
| [1], B koTOpPO#* AnddepeHUMancHEIl kac-
||, Kan Ha Bxoge YM3Y HarpyxeH Ha kackap,
|| yCUNEHNs HanpskeHus C TPaH3UCTOPOM
no cxeme ¢ obwum aMuTTEPOM, 33 KOTO-
| pbiM cnegyeTt kackan, YCWNeHUs MOLLHO-
|| CTK, Kak npaewno, npenmaanmou.mm
| coboit OBYX- Wy TPEXCTYNEHYATLIA yCu-
|| nutent Toka. Takas CTPykTypa v Tenepb
;. aengetcs 6a30BOKM 008 WHTErpanbHbIX
11 Mukpocxem YM34.
{ } 3a nocnegHve YeTLIpe AecATKa NeT ata
|| cxema Mano U3MEHWNachb, €e BapWaHTbl
| YMHOXWIUCE 33 CHET pacnpocTpaHeHus
MOWHBIX NONeebix TpaHaucTopoe. OHa
| 0becneyvBaeT HeoOxoAVMbIE NapamMeTpsl,
U3MEPAEMEIE MaNbIMK 3HAHEHUAMI HENW-
HENHBIX MCKaXEeHWA, Nerko noanalumecs
pacyeTy BbIXOOHYIO MOLLHOCTb W KO3hhN-
| UMeHT yeunenws. BnonHe obeacHuma ue-
' NnecoobpasHoCTe NPUMEHEHUA BXOOHOTO
nuddepeHunansHoro kackapa, obecne-
4YUBAIOLLIEND BLICOKYO CTabuNbHOCTL BCErO
YCTPOWMCTEA B CTATUHECKOM pexume.
. BrixogHoi kKackan, NpeacTasnsowwil co-
601 OByx- MNW TPEXCTyneH4arTslil 3mMuT-
|| TEpHbLIA NOBTOPUTENL, BHOCUT MUHVMANE-
Hble TapPMOHWYECKME WCKAXEHWA npw
no4TU NOAHOM, COW3MEPWMBIM C HaNpsA-
KEHWEM NUTAHWA (NpaBuibHee cka3artb, C
| erf0 NONOBWHOWM) Pa3MaxoM HanpRXEeHWR
|| Ha Beixope ycTpoicTea. CnoxHee obcroaT
|| gena c ycunurenem HanpsxeHws — gpai-
'\ Bepom. 3a 60-neTHWIA Nepmog, CyLECTBO-
|| BaHuR OunNonNApHOro TpaH3ucTopa ero
BKIOYEHWE NO cxeme C obwuM amuTTe-
Il pom (O3) Hennoxo W3y4eHo, BLIABAEHHI
||| BCe ero cunbHblE W cnabkie MecTa, YTo U
NOCAYXUA0 ero NPUMEHEHMIO BO BCEX aHa-
|| noroeslx ¥ UMQPOBLIX YCTPOWMCTBAx B
|| WMPOKOM AManasoHe 4acToT, a TaKkke B
|| yeunutenax NOCTORHHONO TOKa,
K HepocTaTkam TPaH3MCTOPHOrO Kacka-
! na no cxeme ¢ O3 CTOWT OTHECTU HWU3KYIO
|| TeMnepaTypHyl CTabunbHOCTL W [aneko
HE Cambiil IUHERHLIA pexvm ycuneHus. W
| 7O, ¥ npyroe B GONMbLUMHCTEE YCTPOMCTB
|| YCTpaHSIeTCs PasHOro poAa OTPMUATESib-
|| HbiMK 0OpaTHBIMK CBA3AMUW, KOTODbBIE CHK-
|| XalT AMHAMWHECKUE XapakTepucTUKW Kac-
|| kapa u ero xo3dduumeHT ycuneHus. Kpo-
|| Me TOro, yXo cnylwaTtens 3a 3Tv roasl npw-
‘ | BBIKNO K 3BYKY KNACCUHECKOro TPaH3UCTop-
I! Horo yeunutens, u 60nsWWHCTBO cnywarte-
|| nei HoBbIx TPe6oBaHMIA He NPEBLAENSIOT.
| B onuckiBaemom YM3Y (ero cxema Ha
‘ PUCYHKE) ApafBepHbiid kackan cobpaH Ha
|11 BunonspHeix  TpaHaucTopax VT6, VI7,

BKIOHEHHBIX N0 cxeme ¢ obwen Gasoh
(OB). Takowh kackan WMeeT NyudLlyio 4ac-
TOTHYIO XapakTepuCTUKY W NO3BONAET NOJy-
YuTe BONbWYKD amnauTygy cwurHana Ha
BbIXOAE, TAK KaK HAaNPAXKeHWe HaCLILLEHWS Y
TPaH3ucTopa, BKI0HEHHOro no cxeme ¢ Ob,
MEHBLUE, YeM Yy aHaNOrMyHOro Kackana C
BKNIOYEHWeM TpaHaucTopa no cxeme ¢ 03,
KoHeuHo, kackap no cxeme ¢ OB Takke
He nuweH HepocTaTkoe. OH He oBecneyn-
BaET YCWIEHUS MO TOKY, NO3TOMY TOK HYyX-
HO YCUNWUTE B NPEALIECTBYIOLWEM emMy aud-
hepeHunanbHOM Kackane, KOTopbIA MOX-
HO coBpaTb Ha COCTaBHBIX TPaH3WCTOPax.
Ha Bxope yctpoiicTea umeertcs punsTp
R1C3, He nponycKawLLUMiA CUIHANLI C 4acTo-
Tou Beilwe 100 kM, € HEro CUrHan NocTynaer
Ha UHBEEpTUPYOWMiA Bxon, YM3Y yepes aHa-
nor HENOMAPHONO OKCUOHOMO KOHOEHCATOpa
g euae C1, C2. Ha Touky coeanHeHus 3Thx
KOHOEHCATOPOB MOJAHO NONSpuaylowee
HanpAXeHWe CMELUEHWs 4Yepes3 pe3vcTop
R2. Ha atoT xe Bxop, noctynaet curHan O0C
C BLIXOAA YCTPOCTEa 4epea peavctop R14.
Tok yepea kaxaoe nneyso guddepeHUnans-
HOrO Kackafa, Kak WM KONMNEeKTOPHbi TOK
Kackaga yCwieHWs HanpsXeHWs, pPaBeH
3 mA. MNpw BCeX CBOMX HEQOCTATKAX MHBEP-
TUPYIOWWA yCUNnTEeNb W3BECTEH CBOen
Gonbluei YCTOMYMBOCTEIO NO CPABHEHWIO C
HEWHBEPTUPYIOLWMM daly curHana.
BrixogHOM Kackan, COCTOSLMA M3 OBYX
CTyneHein 3MUTTEPHOrND NOBTOpUTENS,
WMEET HECKONbKO HEeCTaHOAPTHBIA y3en
crabunuzauvi Toka NOKOR 1 TEMNEPATYP-
HOMO pexuma Ha TpaHaucTopax VT8 n VT9.
OH obecneyvBaeT cTabwnu3auuvio TokKa
NOKOA MEPBOI CTYNEHW BLIXOAHOrO Kacka-
0a, a CnepoBaTensHO, W HaNPAXEeHWR Ha
peavuctope R15. 310, cOOTBETCTBEHHO,
npuUBoaMT K Ccrtabunu3auwn TOka NOKOoA
TpaHancTopos VT12 1 V113, B SMUTTEPHBIX
LUensx KOTOPbiX WMEIOTCA NMPOBOMOYHLIE
peauctopsl R16 1 R17. Kak nokaszana mHo-
rofneTHsas aBTOpPCKas npakTwuka, Takas
cxema crabunuaaumn nossonseT 3amMeTHO
CHWU3WUTE NEPEKDYATENBHLIE WCKaKEHWS,
NPWBOAALLME K NOABEHWIO FAPMOHUK Bhbi-
COKOro nopsigka, CBOMCTBEHHLIX “"TpaHaw-
CTOpHOMY 3By4aHuio”. ABTop Bonee gecar-
Ka neT UCNoMb3yeT B CBOEW KOHCTPYKTOP-
CKOA 1 PEMOHTHON NPaKTUKE 3TO TEXHW4YEe-
ckoe pewenwue [2], v oHo enonHe cebs on-
paeabieaet. MNnasHas "cTyneHeka" xopoLwo
oTcnexveaerca uensmm OOC, npubnuxas
paboTy BLIXOOHOrO Kackaaa K Tak Ha3kisae-
MOMY PEXMMY IKOHOMWSHOIO Knacca A, 4to
penaet cyGbLbeKTMBHOE BOCTMPUATHE BOC-
NPOM3BEOSHWA 3BYKOBOIO CUrHana nerye u
npo3apayHen. LLITpyuxossiMu NUHWAMW NOKa-
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3BYKOTEXHUKA

Ten, 608-83-05

Mpuem craten: mail@radio.ru
Bonpocei: consult@radio.ru
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3aHa Cxema Npwv UCNoNL30BaHWW CETEBOTO
TpaHcdopmaTopa 6e3 BbiBOAa CpegHei
TOYKW BO BTOPW4HOM 06MOTKe. B aTom cny-
Yyae peauctopel R20 v R21 B uenu nutaHus
obs3artencHs. peanctop R22 crnepyer
3aMEHUTE MPOBONOYHOW MepeMbiykoi, a
npepoxpaHuTens FU3 nckmosmnTs.

KpaTko o napameTtpax ycunutens. Mpwu
YYBCTBUTENBHOCTM 2 B OnucbiBasmbIin
YM34 obecneymBaeT Ha Harpyske conpo-
TuBneHnem 8 OmM CUHYCOMDANBHYIO MOLL-
HocTe 120 Bt lpu ucnons3oBaHum Ha-
rpyskun conportusneHuem 4 Om cnenyer
YOBOWTE HUCTIO BLIXOOHLIX TPaH3WUCTOPOB
BMECTE C Pe3uUCTOpamMu B MX SMUTTEPHBIX
uensx, Torga MoXHO GyoeT Nnony-4uTs Bbi-
XOOHYIO CUHYCOWMOANEHYH MOLLUHOCTE A0
180...200 Br. Ocumnnorpacduyeckoe Ha-
BnopeHue Yepes akTUBHLIN PEeXEKTOPHbIN
dbunsTp, nogasnsowmii Ha 40 b OCHOBHYIO
rapMoHWKY CUHYCOWOANLHOIO CUrHana, rno-
Ka3ano, 4T0 ypoOBEHb rapMoHMYECKIX UCKa-
XeHuin cocTaenaeT npumepHo 0,03 %. Mpu
YKa3aHHbIX Ha CXEME HOMWHANAaxX peavcTopa
R14 uenn OOC u peauctopa Ha sxoge R3
ko3 dUUVEHT yeuneHus paeeH 26 ob.

JnA MOHTaxa ycunuTens ncnons3osa-
Ha MakeTHas nnarta, Ha KoTopoi cobpaHsl
ouddepeHunantHbIi kKackan v yCUnuTens
HanpspxkeHws Ana aByx kaHanoe. Mx uenwu
AUTaHWA NNOCOBOW U MUHYCOBOW NONAP-
HOCTW COeuvHeHbl "3Be3001" Ha BbiIBOAAX
kxoHpeHcaTopoe C5, C6 cooTBeTcTBEHHO

Beck BbixonHOM kackap Bein cobpaH Ha
ofuiem TennooTBOAE BMECTE C Y3Nnom cra-
Bunuaauwmm TokKa BeIXOOHOrO kackana. Bax-
HO, 4TOBEI MOLLHBLIE TPAH3UCTOPB! KaXaoro
kaHana (VT10—VT13) 6uinu ycTraHOBNEH!
Ha ofLWwuin TeNNooTBoA, a TpaHaucTops: VT8
v VT9 uenw TOKOBOM W TEpMOCTaBunuaaumm

wMenn Bbl C HUMW TENNOBOWM KOHTAKT (Mx
MOXHO CMOHTUPOBATL Ha BLIBOAAX TRAH3W-
cropoe VT10 w VT11) Uenw nuraHus
BbIXOOHOrO Kackafga TakXe COefuHEHbI
“3Be30oii” Ha BeiBOAax koHoeHcaTopoe C7,
C9 u CB, C10 cooTBeTCTBEHHO.

Certeson TpaHcdopmatop T1 ponxeH
ObiTe rabapuTHON MOLIHOCTEID HE MeHee
250 Bt ¢ sropuuHOiA 0BMOTKOM, paccqv-
TaHHOI Ha HanpsxkeHwe 70 B npu Toke He
meHee 3,5 A € BbIBOOQOM CpefHEeW TO4KW
(vnn BGe3 Hero — € Y4eTOM YKasaHHbIX
BbILLE N3MEHEHWIA).

Bce TpaH3aucTopel BEIXOAHOMO Kackana
DOMKHLl BbITE YCTAHOBAEHBI HA TENno-
oTeoge nnowansio He meHee 1200 cm’
(Ha oamH kaHan).

BmecTo okcuaHbix koHgercaTtopos C1,
C2 MOXHO NPUMEHWMTH OAWH NJIEHONHBIR
(nonuatunentepedTanaTHblil) KOHOEHCa-
TOop emMKocThio 1...2,2 Mk Ha HanpRxe-
Hue 63 B (K73-16, K73-17), ucruouue,
ECTeCTBEHHO, pe3ucTop nonspuaauum R2.
EMKOCTb 6A0KMPOBOYHBIX KOHAEHCATOPOR
C7, CB moxHo yeennuutb 0o 1...2,2 mkd.

Hanaxwueanwe ycwunutens cnepyet
Ha4aTk C NPOBEPKW NPaBWUILHOCTH MOHTA-
*a 1 ero COOTBETCTBWMA NPUHLMNWANEHOM
cxeme. B aBtopckom BapuaHte gudde-
pPEHUMANBHLIA Kackan v ycunutens Ha-
npsixeHua cobpaHbl Ha OTOenBHON niare,
NO3TOMy CHa4ana Bbin NPOBEPEH UMEHHO
3107 y3en 6e3 NoaKNoHEeHUs ero K BeIXOO-
HOMY Kackany. [ns 3TOro KonnexkTopkl
TpaHauctopoe VT6 w VT7 v npaBbil no
cxeme BbiBog pe3wctopa R14 BpemeHHO
coepmHuny BmecTe. MNocne nogayn Ha you-
NUTENL NATAHWA B 3TOW TOYKE COEQVMHEHWA
HanNpsXeHWe He [O0MKHO NpeebIwaTh
10...15 mB. Takxe nonesHo NpoBepwTb

Tokw ey gudGepeHUMansHONo Kackana u
YCUNWUTENA HanpsXeHws Ha COOTBETCTBUE
YKa3aHHbIM Ha CXeMe 3Ha4eHusM.

Mocne npoeepku cnegyeT noakIoyuTe
YCUNUTENb HANPSXKEHWS K BbIXOOHOMY Kac-
Kany. BKIIOHYUE BMECTO OOHOIO M3 Npeno-
xpanutenen (FU2 unv FU3) munnuamnep-
METP, W, NOAAB HANPAXEHNE NUTaHUR, ybe-
OWTLCA B TOM, 4TO NoTpebnaemMblil TOK BCe-
ro ycrpoincrea He Gonee 150...200 mA (kak
npaewno, oH He Gonee 100 mA). Takxe He-
06x0aMMo yOeauTECA B TOM, YTO Ha BLIXOAE
YCTPOICTBA HANPAXEHWE BNU3KO K HYMO.

3arem, Noakniymve K esixogy YM34 pe-
3ucTop conpoTtueneHuem 8 Om u ocumn-
norpad, HeoBxoOoumMO NOpaTe Ha BXOQ
YM34 curHan npsmoyronsHoi dopmet,
41066 C NOMOLLLID ocuwnnorpada Ha pas-
HEIX YPOBHSAX CUrHana ybeguTsca B OTCYyT-
CTBUW CaMOBO30YKOEHWA WU CYLLECTBEH-
HbiX BLIDPOCOB Ha nMepenafax Hanpaxe-
Hua. Ecnu TakoBoe BCe-Taku NpUCYTCTBY-
€T, TO HeobX0QMMO YBENUHUTL EMKOCTb
koHpeHcaTopa C4 (B aBTOPCKOM BapUaHTe
YCWIUTENL YCTONYME 1 Be3 Hero).

CnepnyeT vmeTs B BUAy, 4TO Cpasy noc-
11 BKJIIOYEHWA TOK NOKOA BLIXOOHBIX TPaH-
3ucTopoe ponkeH ObiTe B npepenax
70...90 mA. OgHako nocne nNony4acoeoro
nporpeea OH OOMKEH NOOHATLCA 00
120...150 mA n cTabunuanposatscs.

NUTEPATYPA

1. Aanwnoe A. A. MNpeun3noHHbIE yCUNUTE-
Ny HW3KOA 4acToTel. — M. TopAyan AuHUR —
Tenexom, 2004, ¢. 56, 57.

2. Canoxuukoe M. [lopabotka YM34 c
HECTAHOAPTHEIM BKNOYeHwem OY. — Pagwo
2000, N2 8, c. 17.
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HOBOCTU BEWWAHUSA

M. MUXAW/IOB (RV3ACC), r. Mocksa

PAOWOBELLAHUE
POCCHA

MOCKBA Ha cocrosswemcn 8 nexab-
pe 2009 r. 3acegaHnn NPaBUTENECTBEH-
HOIn KoMuccun No pasentyio Tenepanvo-
BelaHua BbiNM PacCMOTPEHLl BOMPOCH!
pazeuTua UMGDPOBOrO TENEBMOEHUA W
sbibopa HaumoHanbHOro craHaapTa uwd-
POBOrO PagvoOBELLAHMA ANS AVanasoHoB
ONWVHHLIX, CPEAHWX W KOPOTKWX BOMH, a
TakXe HapawMBaHua OTEYeCTBEHHON
CRAYTHWKOBOI rPYNNPOBKWY CBA3W W BELLA-
Hus. Komuecus, 8 4acTHocT, oaobpuna
MHUuMaTuey [ansHeBocToyHoro dhepe-
panbHOro Okpyra No co3fgaHwuio Nog aruv-
00 peruoHancHelx BnacTen pabouwx
rpynn No cogencTemno peanmaauun dpepe-
pansHOW Lenesoi nporpamMmel (PLM) »
cornacunace ¢ npegnoxeHnem MuHkom-
cBA3u Poccuu 3HA4YMTENLHO COKPATUTHL
CPOKW MPOBEOEHUA rOCYAapCTBEHHON
JKCNEPTU3LI NPOEKTOB B pamkax PUl.
Peus wna v 0 MexayHapoaHsx cTaHaap-
Tax uMdpoBoro paguoseLllaHua B auana-
30HE ANWHHBIX, CPEOHNX U KOPOTKUX BONH
B peaynbtate MWHKOMCBA3M NOPYYEHO
NOArOTOBUTL NPOEKT PACNoPHXKEHUA Npa-
BWTENLCTEA O NPUMEHEHWM B POCCUIACKON
denepaumm cuCTeMbl UWGPOBOro paano-
sewars DRM. BMecre ¢ 3Tum QOnXHb
ObiTe NpopaboTaHbl BONPOCH OpraHvM3a-
uuKM NpPoOW3BOACTBA COOTBETCTBYOLWX
pagnonpueMHUKOB Ha Tepputopun Poc-
cun. K coxanenuio, o DRM-eeuwarum Ha
YKB Huuero He cka3ado, a Befit MMEHHO B
3TOM AvanasoHe uwdposas moaynaumus
Hawbonee socTpeboBaHa.

MOCKOBCKASI OBJ1. B ceeepHown
yactu obnacti, B r. QybHe, nporpamMmel
paawocTtaHumum “"Petpo FM" OTHbIHE MOX-
HO CnywaTk v Ha Yactote 95,0 My

Ynpaenexnwem PockomHanzopa no Moc-
kee n Mockoeckoit oonactu B TangoMckom
paiioHe BBEAEeHO B 3KCMNyaTaumio Coopy-
xeHue cBsA3n "CTaHuMa KOPOTKOBOHOBOMO
eewanus PB-353" mownHocTeio 250 kBr,
npegHa3HaveHHoe ans 3bupHoro eewla-
HWA. HawmeHoBanwe CpeacTsa MaccoBOW
uHdopmaupmn — "Paauo Poccun”. Pacnu-
caHve sewanna ctadummn: 08.00—11.00 —
vactoTa 9840 «klu; 11.30—16.00 — wacTo-
Ta 12075 klu; 16.30—19.00 — wvacrvoTa
7310 kly; 19.30—01.00 — yacTora 5905 kly
(necrouHmnk  wHbopmauwn <http://77.
rsoc.ru/news/news7633.htm? print=1>).

HOBOCUMEMPCK. Hosocubupckun
DX-cait <http://www.novosibdx.info>
npeonaraeT akTyansHyi0 U NoNesHyK WH-
¢dopmaLmio — 30eck BLINOXeHa 0DHOB-
NeHHan BepPCWA NO4acOoBOrO PacnwucaHws
paboTel paguocTaHuwmii  Ha PYCCKOM
A3bike. B pacnucaHve Takke BKIIOHEHb!
BCE TpaHCnsauWK Yepe3 "BceMmupHylo pa-
anocets”. OnepaTtuBHbLIE M3MEHEHWA BHE-
CEHbI W B HACTOTHLIE pacnucaHua Pycckoii
cnyx6be "Tonoca Poccumu” u "MexayHa-
pooHoro Pycckoro pagwo”. Otciopa xe
MOXHO CKayaTk 3TO pacnucaHwe B ¢op-
mate ".pdf*”.

Bpewmsn eciony — Bcemuproe (UTC)
MSK spema = UTC + 3 u{ 3umHmi nepuog)

YOMYPTHUA, Uxeeck. B adwvpe cro-
nuubl Yamyptuu Mxescke npousownu
uameHeHus. B yacTHOCTW, BMECTO paavo-
cTaHuuy “"Makcumym” 3By4aT NporpamMmel
pagmnoctaHumm “Xut FM". Takum ob6pa-
30M, B HACTORALLEE BPEMSA BELLAHWE B 3TOM
ropoge nNpPencTaensiT cnegylowmwe pa-
novocTtaHuvu: "Pycckoe paawo” — Ha Hac-
Tore 100,5 MMy, "D" — Ha 4acrtoTe
107,0 Mly; "Mask" — Ha yactore 100,9 MITy;
“Xur FM" — Ha yactore 105,7 Ml

3APYBEXHbIE CTPAHbI

ABXA3WH. AbGxasckas paguocTaHUums
B CyxymMn nepenaet HOBOCTWU Ha PYCCKOM
A3eike no GyaHam B 04.30—04.45 Ha
yactorax 1350, 9495 n 9535 kL.

ABCTPMS. AscTpuiickoe paauo (ORF)
pe3ko cokpatuno obvem eewaHna Ha KB,
v Tenepk B adpupe OCTanuck NUlL cne-
Ayowme Tpadcnauun: B Gyanw 8 06.00—
07.15 n cybbota—eockpeceHse 8 06.00—
07.10 — Ha yacrote 6155 kl'u; © noHe-
pensHuka no cybbory B 13.00—13.30 —
Ha yacTtote 17855 «kl'u; co sTOpHUKA NO
BockpeceHse B 00.00—01.00 — Ha yacTo-
Te 7325 kl'y, a Takxe 8 01.30—2.00 — Ha
yacroTe 9840 klu.

BENMUKOBPUTAHWUA. WHtepHeT-caiT
Pycckon cnyxbel Bu-Bu-Cu (<www.
bbcrussian.com>) npucTynus K BbINYCKY
eXxegHEBHOro MHHOPMaLUMOHHOTO BWAEO-
GionneteHn. Beinycku BUAEOHOBOCTER —
HOBBIF cnocof pocTaBkv WUHGOpMaUWMKU
PYCCKOA3LIMHON ayauTOpuK — OH BeCbma
yoobeH ons npocmoTpa Ha MOBUNBHBIX
TenedoHax 1 40CTyNeH Yepea MoOunbHbIA
cant <m.bbcrussian.com>. ExenHes-
HEI BbLINYCK BUAEOHOBOCTEW Pycckon
cnyxbut Bu-Bu-Cu eoixogut & 14 .00
(17.00 MSK) c noHepensHWKa No NaTHWLLY.
60-cexkyHaHbA BONNETEeHL OAET PYCCKOo-
A3LIYHON ayAnMTOPUK BO3MOXHOCTE ObITE B
KypCe BaXHenlwwux MupoBbix cOGLITUIA
[OHS, KOTOPHIE NPEACTABNAIDTCH B CXATOM
BUAE N0 COOBLWEHWAM WHDOPMALIMOHHONA
cet Bu-Bu-Cu no Bcemy Mupy.

MPAH. O6HOoBREHHOE pacrnucadue
pycckoR3biHbIX Nepenay “Tonoca UMcnam-
ckoi Pecnybnukm Mpar” Ha 3uMHWIA ne-
puop: 03.00—03.27 — Ha yacTtoTax 6040,
9510 klNy; 05.00—05.27 — Ha 4acToTax
12025, 15530, 17680, 17780 klu; 14.30—
15.27 — Ha vactoTax 3960, 7345, 9575,
9730 kly; 17.00—17.57 — Ha udacroTax
3985, 5925 kly; 18.00—18.57 — Ha
yacroTax 6035, 7305 kMy; 19.30—20.27 —
Ha 4actorax 3985, 7205 kl'u,.

KYBA PagmoctaHums "Paamo fasaHa Ky-
6a" paboraert Ha si3bIKe 3CNEePaHTo No cre-
oyouwenmy pacnucaduio: 00.00—00.30 —
Ha uactore 13790 klu; 07.00—07.30 —
Ha yacTtoTe 6010 klu ; 15.00—15.30 — Ha
vactote 11760 klu,.

NONbLUA PapwoctaHuws "Monkckoe
panuo ans sarpaHuubl” 3aMeHwna 4YacTo-
Ty 6180 kM Ha 9490 xly ansa BewaHus Ha
yKpanHckom sizbike 8 19.30—20.00.

CLUA, ©Dnopuaa. HoBas xpuCTUAHC-
kas KB paguoctaruma WJHR 13 Muntona
Havana TecTOBOE BellaHwe Ha 4acToTe
15550 «klu. Bpems noka moxet ObiTh
Npou3BonkHbIM B npomexyTke ot 03.00

£o 11.00. PerynapHoe sewadne nnadn-
pYeTcs HavaTb B Mapre—anpene 3Toro
roga. MowHocTe nepeaartymka — 50 kBT,
MakCUMyM W3NYYEeHUR HanpaeneH Ha
ceeep. Cellyac BEAETCH HacTpoika aH-
TEHHBI, 2 nepepartynk paboraer noka ¢
mowHocTeo 10 kBT Hosas papwocTaH-
uMA He wmMmeeT coBCTBEHHOW CTyaun —
BCE NPOrpaMmMebl NPUXOAST OT "NOCTaB-
LWMKOB" yxe 3anucaHHeiMu. Camoe nHTe-
pecHoe: papwvoctaHuus WJHR Gyger
Bewars Tonkko B pexume USB! Jliobu-
Tenu AankHero npyema mMoryT coobwarts
O KayecTBE MpuWemMa No 3NEeKTPOHHOMY
agpecy <wjhr@usa.com>, a Takxe
obuiyHOM noyton: Radio Station WUHR,
5920 Oak Manor Drive, Milton, FL 32570,

USA. QSL-kapTtoukm ckopo OyayT
Hane4aTtaHol.
Anscka. PapwoctaHums  "Hosas

HKuane" (KNLS) na-3a nomex ons eellaHns
Ha pycckom a3sike ¢ 15.00 no 18.00.cme-
Huna vactory 6890 klu Ha 7320 xlMu.
TYPUMUA. PagvoctaHuva “Tonoc Typ-
unn” B 3upe: Ha PYCCKoM a3sike 8 14.00—
15.00 — wHa yactoTe 9410; Ha TaTapckom

asbike B8 11.00—11.30 — Ha w4acToTE
15360 kl'y,.
YKPAMHA, 3anopoxbe. YacTHas

ManomoluHas paguocTtaHums "AHvnpos-
cbka Xebing” ("AHenpoeckan Bonxa™) 6ui-
BAET HEMNMOXO CNbILLHA B NEPEOR NONOBM-
He AHA Ha vacTote 11980 klMy, Tun uanyye-
Hua — USB. B Heganekom Byaywiem ena-
Aenet CTaHuun NNaHupyeT NOBECTU MOLL-
HOCTb NnepepaTtyvka no 250...300 Bt

TENEBUSUOHHOE BELWWAHWE

MOCKBA. B xoHue 2009 r. aapaboTan
HOBLIA OBLWEePOCCUIACKMA NO3HaBaTeNb-
HbIA TenekaHan "Crpana”. Tectoeas kpyr-
NOCYTOYHAA TPAHCNALMA KaHana yXe ocy-
WECTBNASTCA C ABYX CNyTHMKOEB. B adupe
“CrtpaHbl” 8 OCHOBHOM CTaHyT TpaHCcAu-
pOBaTbLCA MyYlWwwWe CTpaHoBeaHeckme,
HaY4HO-NONYNAPHLIE WM WCTOPWKO-KY/b-
TYPHBIE NPOrpammbl, NPOW3BEAEHHLIE B
pervoHax Poccum n ctparax CHI Kpome
TOrQ, Ha4anochb ONLITHOE BELUAHWE eule
0AHOro No3HaBaTenLHOro kaHana — "Mos
nnareTa”, npuHagnexauwero BITPK. Ero
OCHOBHaA TEMATWKa — WCTOPUA U nyTe-
wecTsus.

CAHKT-NETEPBYPI. Kpyrnocyrou-
HbIi NOCTOSHHO AENCTBYWMIN Undpo-
BOW Tenekawan co3paetcA B JleHuH-
rpapckoit obnactu. KoHuenuws HOBOro
kaHana ponxHa Obite pa3pabotaHa go
1 mapta 2010 . B pokymeHTe Takxe
npeanoxeHo "Poccuiickon Tenepagwo-
BEWATeNsHONW ceTu” npeacrasvTb B 06-
NacTHOE NPaBUTENLCTEBO 3APECHYI0 Npo-
rpammy (Cxemy) pasmelieHus 0ObLekTos,
HEeoBXoOMMBIX ONSA MOKPLITUA TEPPUTO-
puvn JleHoBnactv uMppPOBLIM CUTHANOM.
NpodunbHBIM KOMWUTETAM M MYHWLW-
naneHbIM OpraHam BRacTv MNOPYYeHOo
OKasbliBaTb COOEWNCTEWE B BbideneHuu
Yy4aCTKOB 3emMnuv nog 3Tk 0bbekTsl, obec-
fe4YnTh X NOOKMOYEHWE K 3HepronuTa-
HWIO. KOMANEeKCHbLIe UCNBITaHUS 1 NoAro-
TOoBKa 00LEeKTOB UMdPOBOro Tenepagmo-
BEWaHWA NOMKHbl BbITE NPOBEAEHL! A0
1 anpens 2010 .

Xopowero npuema un 73!

Pegaxtop — E KapHayxos
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BonbTMeETpP Ha MUKPOKOHTpoOJINiepe

ATtiny2313

C. BEJISIEB, r. Tam6o8

Npepnaraemeisi BONLTMETP NOAXOAWUT QNA BCTPAUBAHWA B PErynn-
pyeMbie nabopaTopHblie NCTOYHUKYW MOCTOAHHOIO HanpskeHus ¢ 601b-
WHM UHTEPBAaNoOM U3MEeHEeHHs BbIXOQHOIro Hanpsxexus. Ox npegHas-
HaYeH 4NA U3MepeHns NOCTOAHHOro HanpsxeHnns go 99,99 B, a ewieon
pe3yneTatoB U3MEpPeHUs OCYLYECTBAAETCS Ha YeTbipexpaspaaHbin

CBETO4HOAOHbLIA MHANKATOP.

PUHLMN paboTel BONETMETPa OCHOBAH

Ha MeToge npeobpaszoBaHua U3me-
PSEMOro HaNPsXEeHWa B 4acToTy C NOMo-
LB OAHOKPATHOrO MHTErPUPOBaHKs. 3TO
NO3BONAET, N0 CPABHEHWIO C MUKPOKOHT-
ponnepamu, MMetoLWMI BCTPOEHHLIE Oe-
caTvpaspsaHdeie ALN, noayynTte Bonbwyo
paspeLaouyio CNOCOBHOCTL B WWMPOKOM
WHTEpBane W3MEPAEMOro HanNpPsXeHus,
MopcyeT 4acToTsl, NepekniuyYeHne npene-
NOB W BbIBOA, PE3YNLTATOB U3MEPEHUA Ha
CBETOOMOAHBIN WHAWKATOP OCYLUECTBARET
MukpokoHTponnep. OH paboTaer no npo-
rpamMme, KOO KOTOPOW NpUBeaeHs! B Tab-
nuue.
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Cxema ycTpoicTea nokasaHa Ha puc. 1
Becb nHTEpBan uM3aMepReMoro Hanpsxe-
Hua 0...99,99 B pa3but Ha aga y4acTka —
0...9,999 » 10,00...99,99 B, koTopuie ne-
PEKNKOHEAINTCA aBToMaTuHeckm BxogHoe
CONPOTHBAEHWE Ha NEPBOM Y4ACTKE CO-
ctaenser 470 kOm, Ha BTOPOM — OKOJIO
100 kOm, abconoTHas NOrpewHocTs ua-
MEPEHWA HA MEPBOM Y4ACTKE COCTABNAET
+3 MB. Hanps:xeHwe nuTaHua BOALTMET-
pa — 15...20 B, notpebnsemeiin vok —
60 mMA. MNeprop, NOBTOPEHUA UBMEPEHMIA —
100 mc, makcuManbHOEe Bpems OOHOro
umkna npeobpazoBaHus NpU  BXOOHOM
Hanpsxesun 9,999 B — 10 mc. MNpu npe-
BbILUEHWM W3MEPAEMEIM HanpaxXeHueMm
99,99 B Ha wHagvkatope orvobpaxaercs
yucno "9999", Mmuraiowee c 4acToTomn 2 .

WameputensHas YyacTe YCTPOCTEA CO-
CTOMT W3 WHTerpatopa, cobpaHHOro Ha
anemeHTax DA1, R3, R4, C2, VT1, penute-
na HanpsXxeHws Ha anemedTax R2, RS,
VT2, komnapatopa Hanpsxenus DA3 u
paboraer cnepyowmmM obpazom. B mo-
MEHT 3anycka npeobpasoBaHns ¢ NUHUK
nopta PD5 (BuiBoa 9) MukpokoHTpOnnepa
DD1 Ha 3atBop TpaHaucTopa VT1 nocry-
naeT HW3KWA NOrMYECKUHA YDOBEHL U OH
3akpeieaeTcs. B TOT e MOMEHT Nnporpam-
ma 3anuceiBaeT sucno 0x02 e ynpaensio-
wuin peructp TCCR1B mukpokouTponne-
pa DD1, uto paspewaet paboTy cyeTyMka
TCNT1 OT UMNyNbCOB € TAKTOBOI 4acTO-
TOW KOHTpOAMepa, AENEHHDI Ha BOCEMb,
4710 cocrasnsiet 1 MMu. Onementul DA,
R3, R4 06pas3yioT MCTOYHUK CTaBuNbHOro
TOKa, OT KOTOPOro 3apsXaeTca KoHOeHca-
Top C2. Komnapatop DA3 cpaeHusaert
NVHEAHO HapacTalllee HanpsXeHWe Ha
3TOM KOHOEHCATOPE C W3MepsembiM
(BXOOHGLIM), MOCTYNAKWWM Ha Ero HewH-
BepTupyowmi Bxog. CrabunutpoH VD1
OrpaHu4MBaeT HanpsXeHue Ha 3IToM
BXO[E KOMnapartopa, SawMlias ero orv
neperpysku

Kak Tonbko HapacTawLuee HanpsikeHne
NPEBLICUT U3MEPREMOE, Ha BLIXOOE KOM-
napartopa DA3 ycTaHOBMTCS HU3KWMIA NOFK-
4eckuit ypoeerb. Cnan curHana Ha sxoge
ISP (eeieon 11) konTponnepa DD1 npuse-
aet k 3anuck B pernctp ICR1 copepxumo-
ro cyeTHoro peructpa TCNT1, sanpoc Ha
npepeiBaHdne no cobbiTuio "3axeat" wu
BbI30B NOANPOrpamMmel 06paboTkn npepbi-
BaHua. Ecnu uamepeHHOe 3HauYeHwe Ha-
npsikeduss npesbicut 9,999 B, nopauein
BbICOKOrO YPOBHSA Ha 3aTBOP TPaH3ucTopa
VT2 ¢ nanHum nopta PD4 MukpoKoHTpoane-
pa DD1 6yner BkNOYEH PE3UCTUBHLINA
penurens Hanpsxenus R2R5. [lna ucknio-
YEHWA HeNPepbIBHOMO NEPEKNDYEHUA yya-
CTKOB W3MEPEHWA Ha WX rpaHuue npo-
rpaMmMoi NpeaycMoTpeHa 30Ha rucTepe-
3uca wupuHoi B 199 mB.

Ha To4HOCTE M3MEPEHWA HaNPAXEHNA
BNUSIOT, TNaeHLIM 00pa3om, Takve GakTo-
pel, KaKk HenuHeHocTe ctabunuaarTopa
TOoKa Ha crtabwnu3atope DA1, sapepxka
NEePEKNIOYEHUA N HANPSXXEHWE CMELLEHUR
Hyns komnapartopa DAS3, conpoTueneHue
CTOK—WCTOK OTKPHLITOrOo TpaHaucTopa
VT1, TKE konpeHcatopa C2. Ha BTOopoM
Y4aCTKE Ha MOrPewWwHOCTE BAWSET TO4Y-
HOCTb CONPOTMBREHMI peancTopos R2 u
R5. MeHbluee BAUAHWE OKA3LIBAKT TEM-
neparypHeln » BpeMeHHon apeidsbl
4acToTel kKBapuesoro pesoHatopa ZQOf1.
Bce oHWM 3aMeTHO yXyAWalT TOYHOCTb
n3MepeHuna 8 uitepeane ot 0 go 100 mB.
HecTabunbHOCTU KBAapULEBOro PEe3oHaTo-
pa ZQ1, ctabunuzatopa DA1 u TKE koH-
AeHcaropa C2 HOCAT cnyYarHelil xapak-
TEP, NO3TOMY NPOrpamMMHON KOMMEHCca-
UMM He noppawnTca. Ho norpewHocTw,
BHOCHMMBIE KOMNapaTopoM W NONEBLIM
TpaHauctopom VT1, cuctematuuyeckwue,
no3TOMYy WX MOXHO CKOMMNEHCWPOBAaTh
nporpamMmHsiv nytem. Ona aroro nocne
KaX[oro uvkna WM3amMepeHus nporpamma
npuBasnser K NONYHEHHOMY 3HAYEHWIO
KOHCTaHTY, BLIYWCNAEMYIO B NpOUECCE
HanaxwseaHma.

B pabore npuBopa BO3MOXHA cuTya-
LMs, NpW KOTOPOA NPEpbIBaHKME NO “3axBea-
TY" MOXET He HAacTynuTbL. Hanpumep, ecnm
BXOA BOAbLTMETpPa coeguHeH ¢ obwum
NPOBOAOM MNK M3MEPREMOE HanpaXeHne
PaBHO HYND, 8 CMELLEHWNE HYNA Komnapa-
Topa DA3 TakoBO, 4TO Ha ero BbLiXoge
NOCTORHHO NPUCYTCTBYET HU3KWIA noruye-
CKWiA YPOBEHB, TO CNana CUrHana Ha Bxoae
ISP mukpokoHTponnepa DD1 He Gyger un
BO3HWKHET MpepblBaHME NO NEepenonHe-
Huo Tarivepa TCNT1 BMecTo npepbiBaHuA
no cobuiTuio "3axeat”. B Takon cutyauum
noagnporpamma o6paboTku npepuisaHua
no nepenonxexHvio Tavmepa TCNT1 npwm-
CEOWUT W3MEPEHHOMY 3ZHAYEHWIO HYNeBoe
3Ha4EHKEe

KoHpencatop C7 ycraHoBneH pAns
nogasneHus Boibpoca HanpsXeHus npu
nepeknoyerHun komnapartopa DA3, yto
NPUBOAWT K NOXHOMY BO3HWKHOBEHWIO
npepsiBaHuA No cobbiTuio “3axeat”. B atoT
MOMEHT cHeTHbl permcTp TCNT1 nyct u
Ha WHOWKATOp BLIBOOMTCA 3HA4YeHue
"0,000". OpHako nopobHuin addexT Ha-
6n10pancs y KOMNapaTopoe TONLKO OOHOM
PUPMLI-NPOU3BOANTENS, U, CKOPEe BCEro,
ycTaHoeka koHaeHcaropa C7 He noTpeby-
ercs.

BonbluMHCTBD petanen, 3a wMckKMo4e-
Huem nHavkatopos HG1, HG2, cMoHTUpO-
BaHbl Ha OCHOBHOW ne4YaTHoi nnare w3
O0O0HOCTOPOHHE GONErMPOBAHHOIO CTek-
NOTEKCTONWNTA TOMWMHOM 1,5 MM, YepTex
KOTOPOW NOKasaH Ha pUc. 2, a BUA CMOH-
TMPOBaHHOW Nnatel — Ha pwc. 3. CeeTo-
AMOOHbIE UHAWKATOPLI MOHTUPYIOT Ha A0-
NOMHUTENLHOW MOHTAXHOR nnate u co-
EAVHAIDT C OCHOBHOM W30NWPOBaHHLIMKW
NpOBOQAMM.

MpuMeHeHb! NOCTOAHHLIE PE3UCTOPL!
C2-23, P1-4, noacTpoeyHsiii — NpoBono4-
Hbln MHOroo6opoTHEIM CIN5-2. PeaucTopsel
R2, R5 Heobxopumo nogobparte ¢ gonyc-
koM He Bonee 0,5 %, npuyem peauctop R2
MOXHO COCTaBuTb W3 ABYX, COBONHEHHbIX
nocneposarensHo. Kpome Ttoro, conpo-
TUBNEeHnA peawctopoe R2 u R5 moryr
HEMHOro OTNM4AThCA OT YKa3aHHbIX Ha
cxeme, rnaesHoe, 4ToObl BLINOMHSNOCH
cooTHoweHne R2/R5=9. OkcuaHble KOH-
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BUH3dIWEN

AEHCaTOPbl — WMMOPTHLIE, KOHAEHCATOR
C2 — mMeTannonneHoYHb!M Ha HanpsXeHue
100 B, Takxe wmnopTHouid, oT ero TKE
3aBVUCUT TeMNepaTypHas CcTabunbHOCTb
BONLTMETPA, MO3TOMY NPUMEHEHWE Kepa-
MUHECKUX KOHAEHCATOPOB HEAOMYCTUMO.
OTnuyHLIe Pe3yneTaTel D2eT NPUMEHEHue
kKoHAeHcaTopoe cepwin K73-16, K73-17,
OAHAKO OHWU WUMelnT Gonbluve rabapuTsl,
yto noTpebyer popaGoTku nNeYaTHoW
nnatel. Konpercatopsl C9, C10 — KA-2,
C1, C4, C6—C8 — kepamwuseckwe Ona
NOBEPXHOCTHONO MOHTaXa Tunopasmepa
0805.

MukpokoHTponnep DD1 ATtiny2313-
20P! moxHO 3ameHuTs Ha AT90S2313 Ges
Kaknx-nubo M3MeHeHwid B nporpaMmme.
MNpY NuTaHUK BONETMETPA HAMPRAXEHUEM,
6onswmm 15 B, ctabunuzatop KP142EHS5A
Heobxoavmo 3ameHnTs Ha L7805CV, koTo-
peifi ponyckaet paboTy Npv BXOOHOM
HanpsxeHun ao 35 B. Keapuesblin pe3o-
Hatop ZQ1 — PK374 wnu aHanoruuHbii
WMNOPTHLIN, €ro 4acToTa MOXET NexXaTs B
AvanasoHe 7,5...8,5 Mly, TouHoe 3Have-
Hue 8 MMy He npuHUMNUansHo. MHauka-
Topel HG1, HG2 — cpaBOEHHLIE KpPacHoro
cBeYeHns ¢ oBLMM aHOA0M, eCnu NpUMe-
HWTL aHanoruyHeie E20362 zeneHoro cee-
4YeHus, HeobXoouMO YMEHLWWTE CONpo-
Tuenexue peauctopoe RE—AR13 no 100 Om.
Moneesie TpanaucTopsl VT1, VT2 — nio-
6ble N-KaHanbHble MNepexnoYaTensHele ©
Bxog -=— C0F {, oo oo o 60 W30NMPOBAHHLIM 3aTEOPOM, PaCcCHWTaH-
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PAOWO Ne 2, 2010

kO3 OUUMEHTOM ne-
penaym Toka 6aspl He
meHee 100. Crabu-
nutpod VD1 — nio-
6o  manorabapwr-
HBI C HaNPAXEHWEM
ctabunusaumm 12...
13 B 1 TOKOM yTe4ykun
He Gonee 10 MKA.
HanaxusaHue
BONLTMETPA 3aKNio-
4yaeTca B YCTaHOBKE
peavctopom R3 Toka
3apsAgkv  KOHOeHca-
Topa C2. Hanpsaxe-
HWE NWUTaHWA BONbLT-
Merpa MoXeT DBbiTh B
wHTepsanel15...20 B
W He cTtabunuanpo-
BaHHBIM, 4TO He
BNAWAET Ha TOYHOCTb
U3MEPEHWA BO BPEMS
HanNaXWBaHWa U no-
cneaylowei akcnnya-
Tauuu. Ha Bxop ot
BHELLUHErD MCTOYHWKA
nopawT crabunuaun-
pPOBaHHOE Hanpsaxe-
HWE B WHTepsane
9...9,8 B, koHTponu-
pyemoe 06pasuoBbimM
ponsTMeTpoM. B ka-
YECTBE TAaKoro BoNkLT-
MeTpa XenaTensHo
WCNONL30BaTe MOAe-
N, KOTOPBIE MOTYT N3MEPATE HanpPAXeHue
po 10 B c TouHocTeio B 1 MB. Peauctopom
R3 ypaeHWBAIOT NMOKa3aHWA Hanaxweae-
MOro 1 06pasuoBoro BONLTMETPOR, 3aTEM
HanpsKeHWe Ha BXOAE YMEHLLUAKOT, Ao6un-
BaACL MHAWKALMKW MWHWMANBHOTO W3Me-
PREMOTO HanpsXeHwd. 30eCb BO3MOXHbI
[Ba BapwaHTa: Npy HYNEBOM HanpPAXeHUN
Ha BXOA4E HanaxXwsaemblii BONLTMETP
bGyper nokaswieate 4...50 MB unu xe oH
nokaxer "0,000" panbiue, Yem Hanpsxe-
HWE Ha BXOAE YMEHbLMTCA 0o Hyns. Mo
3TUM PE3YNLTaTamM BbIYMCNAOT KOHCTaHTY.

Puc. 3 B

®
LAabiibiing}

N\ 74
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N B nepeoM v BO BTOPOM Chny4asix OHa
paBHa pasHoCTV NokasaHuil. Ho B nepeom
cny4ae ee HeOHX0AUMO BLINMTATE M3 NOKa-
3aHWi BONETMETPA, 2 BO BTOPOM — NpPW-
BaBnATL K HUM.

MNoa KOHCTaHTy B NporpaMMe BoioeneH
1 6ant. Craplwwii pa3psg OTBEOAWTCH NoA
3HaK, NO3ATOMY MAaKCUMAaNbHOE YMCNOo, Ha
KOTOPOE MOXHO W3MEHWTE MNOKas3aHus
BONLTMETPa, pasHo 127. Ecnn koHCTaHTy
HeoOGX0ANMO BLISECTE, B CTapLUVA paspsagn
BaiiTa 3anuceLiBaloT 1, ecnv NpubaenTe —
0. NpeanonoxuM, BONETMETP BMECTO HyNs

nokassigaet 0,017 B. B geouyHom xoge
yucno 17 suirnaaut kak 00010001. Mo-
CKONBKY 3TO YUCNO HEOBXOAWUMO BLINUTATL
W3 NOoKasaHwii, B CTApPWWIA paspsa 3anuv-
wem 1 1 nony4mum nonpaeky 10010001 vnw
91 B WecTHaguarepu4Hon opme cyncne-
HWA. 3Ty KOHCTaHTy cneayer 3anucaTtk B
¢awn ATtiny2313.asm, a8 MMEHHO B CTPOKe
221 3aMeHWTb 3HaveHue 0x00 Ha 0x91

[na KOMAEHCAUMW NOKA3aHWIA BONLT-
meTpa npu pabote ¢ genutenem, koroa
V3MEPAEMOE HanPRXEHNE NEXUT B UHTEp-
sane 10,00...99,99 B, ucxoaHyio KOHCTaH-
Ty, B Hawem npumepe 17, Heobxoammo
paspenute Ha 10 1 okpyrNWTL A0 uenoro
3HayeHnn (go 2), . e. go 00000010, Odo-
6aBuB 3HaK B CTapWWi Pas3psa, NonyYum
10000010, 7. e 82 B LUECTHAOUATEPUYHO
dopme ucHucneHna. 3Ty KOHCTaHTY 3anu-
cbiBaloT B danne ATtiny2313.asm, zame-
HUB B cTpoke 223 yucno 0x00 Ha 0x82.
Mocne BHeceHust u3mMmeHeHwin B dann
ATtiny2313.asm ero Heobxoaumo 3aHOBO
OTKOMMUAWPORATE W NONYYMBLUUMCA aii-
nom ATtiny2313.hex nepenporpaMmupo-
BaTb MVKPOKOHTPONNEp. B 3aBeplueHue Ha-
CTPOWKW, NOJEBAR HanpsXeHwe OT BHell-
HEero WUCTo4HWKa B uHTepsane 9..9.8 B,
NOBTOPHOW NOACTPOMKON pe3anctopom R3
nOGWBAIOTCA MNOKa3aHWK  BONLTMETPA,
VAEHTWHHBIX STANOHHOMY BONBTMETDY

Mpy NpOrpaMMMpPOBaHUK MWUKDOKOHT-
ponnepa ycraHaenMealT ero KoHpurypa-
umio: SPMEN=1, DWEN=1, EESAVE=1,
SPIEN=0, WDTON=1, BODLEVELO...2=111,
RSTDISBL=1, CKDIV8=1, CKOUT=1,
SUTO,1=11, CKSELO...3=1111, rpe 0
03HaYaeT, YTO pas3psa 3anporpammMmupo-
BaH, a 1 — Her.

B e ——
O7r pegaxymwsn TexcT 1 xko4bl NPOrpamMmel
AR MMKDOKOHTDOINepa BONLTMETPE Haxo-
A8TCA Ha Mawem FTP-cepeepe no agpecy
g:/m.m.wbﬂdiopzmmrs. |

y !

Peaaktop — M. Hevaes
rpagua — M. Hevaes, ¢poro — aeTopa

S~

C OBEMEH ONbITOM

>

3auwura namMnbl HakalMBaHuUSN
TEepMoOpe3ucTopomM OT TeneBn3opa

A. BYTOB, c. Kypba fipocnascko# 06/1.

€PMOPE3UCTOPLl C OTPUMUATENBHBIM

TEMNEepaTypHeIM KO3GMUUMEHTOM CO-
npotueneHna (TKC) HomwuHanom 75 Om,
npuMeHsBLUMECs B Bnokax nutaHus BM-3
Tenesuzopoe YJINUTWU-59/61, Hennoxo
NOOXOAAT ONA 3aWMThl OCBETUTENBHBLIX
namn HakanueaHua MowHocTeo 40...75 Br
OT 4acTO NPWBOARALLETO K MNEPEropaHuio
namnbl 6pocka Toka npu BkAYeHun. Jo-
CTaTo4HO COEOMHWTL TAKOW TepMOpe3uc-
TOp NOCNEAoBaTENLHO C NaMNOoA, Kak noka-
3aHo Ha pucyHke. [ns 3awuTtel Bonee
MOLUHBIX NaMn HakanveaHua Heobxoaumo
nopobpats TEPMOPE3NCTOP MEHBLLIETD HO-
MWHANa UNW COEAMHUTL HECKONBKO LWTYK
napannensHo.

ConpoTuenerHuwe BONeGPamMoBOR HUTK
Hakana namnel B XONOAHOM COCTOAHWW B
HECKONbKO Pa3 MEHLLUE, YEM B HAarpeTom.

RK1 75

EL1

5 T
2208 4075 Br

Y Tepmope3ancTopa € OTPULATENbHLIM
TKC 3aewcwmocTs obpatHas. Bnaropaps
6Gonbiuemy CyMMapHOMY Ha4yansHOMY CO-
NPOTUBNEHWIO uenu amnnutyaa Opocka

TOKE NPW BKNIOYEHWM HE NpeBbIlWaeT
YOBOEHHOr0 3Ha4eHWA HOMWHANLHOrO pa-
604ero Toka namMnel. ATO B HECKONLKO pas3
meHbLe, 4em 6ea sawuTel. PUck nepero-
PaHWa namnel B MOMEHT BKNIOYEHWUA
3HAYUTENBHO YMEHLLIBETCA.

Mocne BkNOYEHWS TEPMOPE3UCTOP
OLICTPC pa30rpeeEaeTcs, ero ConpoTHEne-
HUE PE3KO YMEHBLLLAETCH U Ha NaMny no-
CTYMNaeT No4TH NONHOE HAMNPSXKeHUe CeTu.
Mo moum uamepeHuam 4vepes 10 mMUH
paboTel Ha Tepmope3ucTope nagaer
Bcero 2.4...2,6 B, a ero xopnyc pasorpe-
eaetcA no 60 °C (npu naMne MOLHOCTE
40 Bt) unm po 74 °C (npw namne mMoLu-
HOCTLIO 75 BT). Ecnu TepmopesucTop no-
MECTUTE BHYTPb KEPAMWHYECKOro NaTpoHa
namnel, NOABELIEHHON KONBOW BHW3, ero
TEMnepaTypa CTaHeT eLle Bellwe, a nage-
HWE HaNpPAXEHWA MEHBLLE.

YuTuTe, 4TO B HEKOTOPLIX 3K3EMNNAPaX
6nokos BIN-3 BMECTO 0AHOIO TEPMOPE3UC-
TOpa HoMuHaNom 75 Om ycTaHOBNEHa na-
pa coeauHeHHbIX napannensHo no 150 Om.
Pa3tenvHaTts ux He cnegyer.

Pegaxtop — A HQonrwid, rpadca — A Qonruia



3ameHa akKymynarTopa
B manorabapuTtHomMm CBeToAu0O4HOM

¢doHape
M. HEYAEB, r. Mockea

BETOOWOOHLIE AKKYMYNATOpHEIE (o-

‘HapM O4YeHb NonynspHel Bnaropaps
3KOHOMUYHOCTU M HaNW4YWI0 Nepesaps-
XAEMBIX UCTOYHMKOB NUTaHWs. K coxane-
HWIO, B Camblx OeLleBbix hoHapax Hepeako
WCNOMNL3YINTCA HEOOCTAaTOYHO HAOEXHbIe
WCTOYHWKM TOka Hanpumep, yacto BCcTpe-
4alTCH aKKyMyNsTOpHblie Oatapew, co-

NWThb, KAKOTO wX Yucna Byner pocTaToyHo
ans pabotel GoHapsa (He UCKNKYEHOo, 4TO
NpUOETCH UCMNONL30BaTL HE TPW, 8 YETbI-
pe akkymynatopa). [ockoneky BCTPOEH-
HOEe CEeTeBOe 3apsaHoe YCTPOWCTBO
doHaps BuinonHeHo no cxeme c 6Gan-
NacTHLIM KOHAEHCATOPOM, TO Heobxoau-
MO TakKXe W3MEPWUTb 33PSAAHLIA TOK M,

3Has EMKOCTb akKyMynsTopHOW

—, batapen, BLMUCNUTL NPOAOIKW-

C1 1mkx400B  Gomape R3 L%  TtenoHOCTL ee 3apsakv. A 4106bi
@ He gonyckate nepesapaaku 6arta-
a8t ey VD1-VD4 I 5" | | pen, pekomennyerca BMOHTMPO-
& o Esfr: ! 14/ :8aTb 8 GOHAPL OrpaHMuMTEns
o [f] R2 B | { éi) L | 3apRaKu.
o J oy
o Cxema OQHOro w3 BapwaHToB
% ELN KYMYNATOPHOro CEETOAMOAHOr0
& L | akkymynsTop AMOHO
T 13-
T—=
5 ; ; 5 : = J"\ oE T o
VDS 1N4004 OO0 giop :
i 33
+ .52 | 135 K“—GB1
= 220 MK x %
16 B '—i— —DA1
4 ojle ?I 239 oy |
C2 Me [Jgo€ %38 JR7
C3 RE
b Rdﬁ VD5
R7 @ {’ C*-H—eti.!
100 ¥ *
c3 k vD1-vpa -2 K*+'GB1
33 MK x TL431CLP
%16 B 5 Puc. 1 Puc. 2

croswme ua obvegnHeHHbIX B OAHOM KOp-
nyce ABYX CBWHLOBLIX aKKYMyNsTOPOB C
nactoofpasHeiM anexkTponvtom. OpHax-
Obl Y BaBETOpa CTaTeW Takon oHapb nepe-
CTan CBeTWTb nocne nageHws ¢ Hebonb-
WoW BbicoTel. Okazanoch, 4TO U3-3a BHYT-
PEHHEro 3amblKaHWs NNacTuH Npu yaape
BLllUNAa W3 CTPOA akkymynstopHas Gata-
pes. MpuobpecTn HOBYIO HE yAanochk, Aa v
noaymManoce: a CTOMT W NOKYNaTs HOBYH
Takyio xe 6aTapelo, KOTOpas MOXET BblNTH
W3 CTpOR B aWanoruyHelx obcTosTens-
cTeax? He nyywe nu 3ameHuTe ee Gonee
HaneXHbIM MCTOYHUKOM Toka?

[Ona 3aMeHsl BNonHe MOXeT MoaonTw
NWTUEBLIN aKKYMYNATOp OT COTOBOrO Te-
nedoHa unn Gatapea w3 Tpex Ni-Cd nnn
Ni-MH akkymynaTopos Tunopasmepa AA
wnu AAA (B 3aBUCMMOCTM OT pasmepoB
¢doHapa) B nocnegHem cny4ae xenarens-
HO MPUMEHWUTE KACCETY (UNW, KaK ee ewle
Ha3bIBaloT, BaTapenHel OTCeK), paccyw-
TaHHYK Ha COOTBETCTBYIOLLEE YWCNO 3ne-
MEHTOB. Takve KacCeTsl MMEKT pasnuy-
HYI0 KOHCTPYKUMIO W MOXHO nopobparb
NOOXOAALLYIO [N KOHKPETHOro hoHaps

Mockonbky napamMeTpbl CBEepPXbAPKNX
CBETOOAWOAOE WMEIOT 3aMeTHLIN pa3-
fpoc, TO Npu ucnone3osaHun Havtapeu
U2 aKKyMynsTOpPOB Tunopasmepa AA nnu
AAA npepBapuTENbHO cRAenyeT onpene-

GhOoHapA C TakuM OrpaHuduTenemM nokasa-
Ha Ha puc. 1 (Hymepauur peTaneu
nocnegHero NPoAoMXaeT Ha4YaTyl Ha
cxeme doHapa). YCTponcTEO cobpaHo Ha
OCHOBE nNapannensHoro crabwnusartopa
HanpsxeHua TL431CLP (DA1) v Bknio4YeHo
B pa3pbiB (MOKa3aH Ha CXEeME KPeCTUKOM)
NPOBOAA, COEAMHSAIOWErD BBIXOA MOCTO-
Boro esinpamutens (VD1—VD4) c akkymy-
natopHon Gatapeei GB1. B pexuwme
3apsaku koHgeHcatop C2 crnaxwueaer
BO3MOXHLIE OPOCKM HanNpsXeHWs 1 TOKa
3apsaku NPy HEHAOeXHOM KOHTakre
ceTesol BUNKkW B po3eTke (nogpobHee o
Takom cnocobe 3auuTbl CBeTOAWOLOB
pacckasaHo B cTaTee asTopa "3awmra
CBETOAVOAOB aKKYMYNATOPHOro ¢oHa-
pa”, onybnukoeaHHow B "Papwo”, 2009,
Ne 8, c. 47). 3apagHbIil TOK NOCTyNaeT 8
akKymMynsTopHyl 6atapelo 4epez ovopn
VD5. Nocne 3apsgkv koHpencatopa C3
yepea peaunctop R4 (ato npoucxoanT 3a
[ONW  CEKYHObI MOCNE NOAKNOYEeHWA
¢doHapa kK Cetn) OTKPLIBAETCH NONEBOW
TpaHaucTop VT1 u exon mukpocxemel DA
NoAKMOHAETCS HePea NOACTPOEHHbIN pe3u-
crop R7 k akkymynaropHoil barapee —
HaYMHAETCH KOHTPONb €€ HanpsXeHws.
Ecnu oHO HE NpesbiliaeT 3apaHee ycTa-
HOBNEHHOro 3HAYEHWRA, Yepe3 MUKpPOoCxe-
my DA1 npoTekaer Tok He Donee HeckoNb-

KMX MUKpOAMNEp W Ha NPOLECcC 3apsakn
OHa HE BAWKET.

Mo mepe 3apspkn Gatapen Hanpsxe-
HWE HA HEWN NOBLILLAETCH W B ONpeneneH-
HbIA MOMEHT TOK Yepe3 Mukpocxemy DA1
HaunHaeT BeICTPO BO3pacTatb, a 3apag-
Hblin Tok Darapen GB1 ymeHbwaTbCs.
Korna Tok wepes DA1 pocturaer 70...80 %
3Ha4YeHWn BLIXOOHOrO TOKa 38pPAAHOro
YCTPOMCTBa, Ha4YWHaeT CBETWUTb CBETO-
ovon HL2 B panbHenwem TOK 3apsakv
Hatapen YMEHLLUAETCSH, a TOK Yepes cra-
6unuaarop DA1 1 SpKOCTL CBEYEHWA CBe-
toanona HL2 pactyTr, 470 nNO3BONAET
BOBPEMS MNpexKpaTuTe MpPOoUect W Tem
CambiM MCKNIIOYWTE BOIMOXHOCTE Nepesa-
pAROKWM akkymynatopHoi Bartapew. Mocne
OTKNIOYEHUA hoHaps OT CETW BCE KOHAEH-
catopsl BLICTPO paspaXawTcs, TpaH3awu-
ctop VT 1 3aKpbLiBAETCH M OrpaHuyvTenNb-
Hoe ycTponcTeo notpebnser ot HGatapew
O4YEHL ManeHLkWit TOK, PaBHbIn Cymme
obparHoro Toka auopa VD5 v Toka yepes3
3aKpLITEIR TpaH3ucTop VT 1.

LeTtanu orpaduunTens 3apanku MOHTU-
PYIOT Ha ne4aTHow nnate (pmc. 2) 13 oa-
HOCTOPOHHE ONLMMPOBAHHOrO CTeKNOo-
TekcTtonuta TonwwmHon 1...1,5 mm. Mnata
pPacCHUTaHA HA NPUMEHEHWE NMOCTOAHHbLIX
peauctopos MJT, C2-23, P1-4, noa-
crpoeyHoro Cr3-19a v MMNOPTHbLIX OK-
CMOHBIX KOHAEHCATOpPOB (Hanpumep,
cepun TK cdupmer Jamicon). CeeToamon
HL2 — nio60i (HO HE MUTaILLMIA) B KOPMY-
ce amamerpom 3..5 MM 1 ob6s3atensHo
KDACHOr O LUBeTa CBe4eHus (y Takux CBETO-
OWOAOB MUHUMAaNbHOE MPAMOE HanpaXe-
HUe). BHewHwn BUO CMOHTWPOBAHHOWN
nnartbl NOKa3aH Ha puc. 3.

HanaxwsaiT yCTPOWCTBO B TakOW no-
cnepgosaTenbHOCTH. Buinase BuiBOA KaTO-
na puopa VDS 13 nnatbl, BKNIOHAOT B pas-
PHIB LENW MYNETUMETP, NEPEKNIOYEHHEIN B
PeXVM M3MEPEeHUA ToKa. 3aTem ycTaHas-
NWUBAIOT ABWXOK NOACTPOEYHOro pe3ancTo-
pa R7 B HuxHee (no cxeme) nonoxeHwe,
noaKnoHaloT GoHapk K CETWU U U3MEPRAIOT
TOK 33PAAKM |1a01. 3HEA EMKOCTE aKKYMYNA-
TopHoi Gatapen Cus, pacCHYUTHIBAKOT
Bpemsa 3apsagku (B 4acax) no copmyne
tap = (1.1...1,3)Cag/lsapr- Mo mcTEdEHWUM
aTOr0 BpemMeHw OBWXOK peaucTopa R7
NEPEBOOAT B NONOXEHWE, NPU KOTOPOM
TOK 33pAOKK YMEHBWAETCA 00 3HAYeHWs
Lapz = (0,1...0,15)k,51, ¥ nOaBOPKOI pean-
cropa R6 pobueatoTca cnaboro ceeYeHus
ceeToguopa HL2. B 3asepueHve pean-
cTopom R7 YyMEHBLWAKDT TOK 3apRgkv no
3HauYeHus s = 3...5 mA (RpkocTe ceeve-
Hus ceeToamona HLZ2 npu atom aonxHa
3aMETHO BO3pacTh), OTKNIOYAKT (pOoHapk
OT CeTW 1 BNavealoT BLIBOA KaToaa avoaa
VD5 Ha mecTto

Penaktop — B. @ponos. rpagwka — B @ponos,
@oro — asropa
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KOMHbIOTEPbI

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

PAOMO N2 2, 2010

Ten.608-28-38

MOAYNBHAR PEKJNTAMA

Ba, a/m 52 "MOCLINTOPI™.
E-mail:post@dessy.ru,

* * *

ANEKTPOHUKN.

3akas.

KOHTPONLMLIA NPUEMHUK KOPOTKO- WWW.ELEKLAND.RU "MO3bIBHOW+"
BOMHOBMKA — w?&m BCEBO/THOBbINA E-mail: elekland@mail ru NPEONATAET PAOAVMOHABOPDI:
DEGEN DE1103 — 3800 pyGnein. Ten /dakc — (82147) 42026. PH-3 KB SSB p/cT. Ha 160, 80 m

Onvcanwe 3pece. PH-7 KB SSB p/cT. Ha 160, 80, 40, 20 m

http://www.dessy.ru . PH-9 yactotomep

3akaspiBate 3neck: 105318, r. Mock- s PH-134YMp/et. Ha 2 m

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

000 "3nexrTponanp”
MocTaeka nBbIX INEKTPOHHLIX KOM-
MOHEeHTOB ¥ KOMNAEKTYIOLMX. XuMua ans
Doctaeka noutoi B
niobyro Touky Poccun lopuavveckum u
$puanyeckmm nuuam. Co cknapa v nog

PH-15 CUHTES p/cT. Ha 9 guan.
603163, r. H. Hoeropop, a/a-49

TONBbKO NY4YLUME KOHCTPYKLMH 5
“MO3bIBHOW+" 7. (831) 417-88-04

Mporpammaropet AVR v PIC, undpo-
Bas W aHaNoroeas 3BYKOTEXHWKE, THOHE- www. pozyvnoi.ru NEW
pol, 66ITOBas 3NEKTPOHWKE, CBETOAVON- E-mail: pozyvnoi@mail.ru
Hble (hOHapy, KOMNNEKTYoLWWe. i

Bonewon accopTUMEHT TrOTOBLIX
“3genuin u mogyneii.

[ns 3aka3a katanora — YUCTBIN KOH-
BEpPT € 00paTHBIM a0Pecom.

115201, Mockea, a/s 4.

www.new-technik.ru

Bricbinaem no4Tow 3anporpamMmupo-
BaHHbie No Bawemy 3axasy MUKPOKOHT-
ponnepe u N3Y.

390028, PazaHs, a/q 8.

WWW.progm.nm.ru

KomnbioTepHas cuctema onoBew,eHna aboHEeHTOB

TenedpoOHHON ceTn

A. ACATYJIJIAEB, r. TawkeHT, Y36ekucraH

Cozpnanne asTOMaTH3MPOBAHHON CUCTEMbl OnoBewjeHus aboHeHTOB No TenedoHy (Hanpumep, 06
HMMEIOLLEHCS Y HAX 3a[0/DKEHHOCTH), OPraHn3ayus TenegoHHoR cnpaBoYHol CayX6bl unu cnyx6sl ToY-
HOro BpemMeHn 3Ha4YnTensHo obneryaercs, ecnan BCTPOUTbL B KOMNBIOTED ONUCAaHHBLIA B cTartee 610K N3
BOCbMM pedessix Mmogyneii. Kaxasii w3 Mmoaynei xpannt Habop 3anuces 3ByKOBsIX pparMeHToB obLyeii
NPpoRONXNUTENIBHOCTLIO B0 16 MUH M MOXET HE3aBMCHMO OT APYrUX NO KOMAHAAM KOMLIOTEPa 4O3BaHM-
BareCs [0 aO6OHEHTOB ¥ NepegasaTb MM COCTABNEHHbIE M3 3ITUX (ParMeHTOB peyYeBbie CoobLieHus.
MpegycmoTpena rakKe BOZMOXHOCTb TPUEMa U geKoanposanus nocsinok DTMF.

" axaplii U3 BOCbMKW MCNONb-
3yEeMbIX B CUCTEME peye-
BbiX MOOYNEW NOCTPOeH Ha
mukpocxeme 1SD4004-16M —
Tak HasbiBaemMoMm uwnkopoepe
[1—8] — v Ha ynpaensiowem
ero paboToi MUKpPOKOHTpONNE-
pe PIC16F877A. Moaynv nog-
KNIOYeHbBl K TenedOoHHbIM
nuHUAM. Y1066l IMETEL BO3MOX-
HOCTE ONpefeniTs MOMEHT
cHATUA Tpyb6kw aboHeHTOoM,
NUHUKM NoONXHE BbITL "Takco-
POHHEIMW", B KOTOpPBIX 3TO
cobuiTe conpoeoxgaerca ne-
PEMEHON NONAPHOCTW NOCTO-
AHHOMO NWHEWHOTO Hanpsaxe-
HWA,

Moayns npuHWMaeT ko-
MaHab KOMMNbIOTEPa WU faeT Ha
HUX OTBETH N0 uHTEpdeircy
RS-232, npuyem Ha kaxaom
oTpe3ke BpemeHm obmeH
WHMOPMaLUWE  NPOWMCXOAUT
TONBKO € OAQHWUM MOOYAEM,
BuIGpaHHBIM COOTBETCTBYIOLEH
KOMaHgown. Cucrtema komaHg
MOOYNS W NOPSOOK UX NOAaYn
OnNUCaHbl B NPUAOKEHUW K

cTarbe. ITO faeT BO3MOXHOCTL
npu HeobxogumocTn paspaba-
TbIBaTb CODCTBEHHBIE NPOrpam-
Mbl YPABNEHWUA MOAYNEM.

K crarbe npunaraiotca Tpm
nporpamMmel ANA KOMNLIOTEPa, K
KOTOPOMY nogrnydeH 6nok u3

L Mpuanona

MNpoeepka 3 kaHana A
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BOCBMW MOOYnen 1, cooTeeT-
CTBEHHO, BOCEMb TenedoH-
HbIX NWHKA. Nporpammel pas-
paboraHb! © NOMOWLIO CPeAb!
nporpammuposanus  Visual
C++6.0.

Proz.exe — ynpaenfio-
Wit koMnbloTep coobwaer
KaxaoMy peYeBoMy MOoAyNio
HomMep TenedoHa AO/BKHUKE
u cymmy nonra. Moaoyne
Habupaer Homep (ToHamb-
HbliM cnocoBom) K, 3apukcu-
poeae cHaTWe Tpybkn abo-
HEHTOM, MEepegaeT emy Co-
obuieHe 0 Hanu4uKu 3a00/-
XeHHOCTH 1 ee cymme. Ecnn
nuHms aboHeHTa 3aHATa,
3BOHOK OTMeHsieTcs. Kom-
netoTep ¢GoOpMUPYET CNMCKK
OMOBELWEHHBIX ¥ HEeonoee-
LWEHHBIX AonXxHWKoB. OKHO
nporpammel — Ha puc. 1.

Iinform.exe — arta npo-
rpamMma MMeeT OBa pexuma
pabotel. B pexume asTo-
uHdOopMaTopa No Kakaomy
BXOAALLEMY 3BOHKY B NUHWIO
nepenaeTcs oOAHO W TO Xe
npegsapuTentHO 3anvcaH-
HOe B wunkopaep coobuwie-
Hue. B pexume cnyxbol epe-
meHu aboHeHTy coobulaerca
Texyliee BPEMS Ha OBYX A3bi-
kax. Komnstotep cobupaer
CTATUCTUKY 3BOHKOB, C €ro
NOMOLLBID MOXHO OTKOpPpEeK-
TUPOBaTe NepenasaeMoe
Bpema. OKHO NporpaMmel —
Ha puc. 2.

DemoDTMF.exe — no
BXOAALWEMY 3BOHKY MOAyIb
NoOAKIYaETCA K TenedboH-
HOW NWHWKA W NPUHUMBET
DTMF-koabl, COOTBETCTBYIO-
WKe HaxumaembiM aboHeH-
TOM Ha CBOEM TenedoHHOM
annapate knasuwam. 31a
nporpamma — OEMOHCTpa-
UMOHHERA, ee OKHO NoKasaHo
Ha puc. 3.

B nporpammax npegy-
CMOTpPEHa BO3MOXHOCTL 3a-
nUcK 3syKOBLIX (hparMeHToB
w3 (annoe, HAXOAALLMXCSH Ha
poucke C komnbloTepa, B
pe4eBLIE MOAYNM 1 UX KOHT-
pPONLHOFC MPOCAYLWWBAHUA
no TeneoHHOn NuHWW. Mo-
psaok pabotel C nporpam-
Mamu ONUCcaH B NPUNOXEHUN
K CTaTbe

Cxema peveroro mogyns
n3obpaxena Ha puc. 4. Pa-
6oty BCEX Tpex KoMNLITep-
HbIX Nporpamm obecneyvsa-
€T 0AHa 1 Ta Xe nporpamma,
3arpyeHHas B MWKDOKOHT-
ponnep DD1. OHa paspabo-
TaHa B cpene MPLAB. Ana
nexogupoeakus DTMF uc-
NoNL30BaH anropuvTM, no-
BO6HLIM onucanHomy B [4].
MPUNOXEHHBIM K CTaThe
$aiin AVTINF2. HEX copep-
KUT BCe Heobxogwmoe anw
NPOrpamMMUpPoOBaHUA MUKPO-
KOHTpONNEpa: Koasl AnA
3anucn B ero FLASH-pa-
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MNpuem craten: mail@radio.ru
Bonpocsl: consuit@radio.ru

PALMO Ne 2, 2010
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MATE, 8 EEPROM w B A4eiikn koHdmrypa-
umn. [ina ux 3arpyskm B MMKDOKOHTRONNED
MOXHO BOCNONL30BAaTLECA NPOrpaMMoNn
PonyProg v pexkomeHgaumamu B uMkne
crareii [5].

Cea3b Moayns ¢ TenedoHHONR AMHWEN,
NoAKNIoYaeMon K pasbemy X2, opraHnao-
BaHa 4Yepe3 pa3BRA3LIBAIOWNIA TpaHC-
dopmatop T1. MNocTynaowme w3 NUHUA
curHanel "3aHAT0” W noceinkm DTMF
“oundpossisaeT” Ana naneHeLweh obpa-
60TKM NPOrpaMMoOi MWKPOKOHTpONnepa
KOMMapaTop Hanpsxedus DA1. Ero nopor
cpabaThiBaHus paseH NafeHuwio  Ha-
npaxeHua Ha peauctope R17, a Bbixon
coegvHeH ¢ BxoaomM RD7 MukpokoHTpon-
nepa. Ceetoguon HL9 — crabunusarop
HaNPAXEHUs MOCTOAHHOrD CMEeLIeHUA
BXOAOB KOMnapartopa. Ha TpaHaucTope
VT1 cobpax ycunutens 3BYKOBLIX CUrHa-
NOB, NOCTYNaIWWX C BEIXO4A YMnKopaepa
DAS. ing nuTaHus Yunkopoepa Hanpsxe-
HWem +3 B npeaycMoTpeH nHTerpansHoii
ctabunuaarop DA2.

Ontpore U1 u U2 npegHaaHaveHs ang
KOHTPONSA HanpasneHws NPOTEeKaLLEro B
TenedoHHON NMHWK Toka. 3T0 Heobxonu-
MO ON9 aHanu3a COCTOAHWA NWHKUK, OBHa-
PYXEHUA BXOAALLMX 3BOHKOB W (hakTa CHs-
TuA TpyBkn aboHenTom. Mockoneky nany-
HalWwwWe Auoabl ONTPOHOB BKNKOYEHB! B
NVHWIO Pa3HONONAPHO, TO B 3aBUCHMMOCTH
OT HanNpaeneHns NWHEeNHOro TOKa OTKpPbI-
BaeTcA (OTOTPAH3UCTOD NWULLE OAHOro
onTpoHa v Ha exoaax RD2 v RD3 mukpo-
KOHTpONMepa ycTaHasnMeakTCH COOTBeT-
CTBYIOLME YPOBHW.

Pene K1 nepekniouyaetcs curHanom,
GOopMUpyeMbIM MUKPOKOHTPONNEPOM Ha
Boix0ae RDB 1 yerneHHsM TpaH3ncTopom
VT2. Ceetoguog HL10 o6ecneuueaer
wHouKauW cpabarteiBaHus pene — “cHy-
TUs Tpybkn" mopynem. KoHgexcatop C6
3aMblkaeT TenedoHHYI0 AMHWID Mo nepe-
MEHHOMY TOKY, KOrga Tpybka He CcHeTa.
Mpw cpaboraswem pene koHTakTel K1.1 1
K1.2 nopknioyaloT K nuHUM OBMOTKY
TpaHcgopmartopa T1, 8 peayncrate Yero

NUHWA 3aMbIK2eTCH N0 NOCTOSHHOMY TOKY
¥ annapatypa ATC ¢ukcupyeT cHAaTue
TpybKku.

Ona vHavkauum paboTe Mogyns npep-
HasHaveHol ceetoguonsl HL1—HL8. Aa-
pec (0—7), no koTopomy Kk Moaymio o6pa-
waerca komneoTep, 3apaiot DIP-nepe-
kmoyarenem S1. Boixog RA4, BeINONHEH-
Hblli B MUKDOKOHTpONAEpe No Cxeme ¢
OTKPBLITEIM ~ CTOKOM, HarpyxeH pe-
3ucTtopomM RY. Huakuin ypoBeHs Ha 3TOM
BbIXOOe CBUAETeNnLCTBYEeT O TOM, 4TO
MOAYNbL HaxoauTcA B pexume obmeHa
WHQOPMaUWEen C KOMNLIOTEPOM MO Mo-
cnepoBatencHoMy wuHTepdgeicy. [MNpu
nopgade Ha exopn RAS HanpaXeHusa HW3Ko-
ro NOrnM4Yeckoro YPOBHS BO3MOXHOCTb
YCTAHOBNEHWA CBA3W KOMNbOTEpa ¢
moaynem 6nokupyerca. OH He pearmpyer
Ha npuxoaswwe Ha exon RC7 (RX) koman-
Obl U HE A3eT OTBETOR Ha HWUX Ha BbiXoOe
RCE (TX). NMoka cease 3abnokuposaHa,
esiBoast REO—RE2 mukpokoHTponnepa
HacTpoeHbl kak Bxoabl. locne cHATUA
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Puc. 5

DNOKMPOBKM W 3KTMBMU3AUWKW CBA3U
KOMaHgon KOMMNblOTEPA 3TW BbIBOALI
NepPexodaT B PEXMM BbIXOOOB, Ha HMX
BLIBOAWTCH KOO afpeca, 3afaHHelil nepe-
kniodatenem Si

Mogyns cobpaH Ha [OBYCTOPOHHEN
rne4aTHoW Nnave, B KOTOPOW CO CTOPO-
Hbl Nankn uaobpaxed Ha puc. 5, co cTo-
POHBI  YCTAHOBKWM 3NEMEHTOB Ha
puc. 6, a pacnonoXeHue 3NeMEHTOB Ha
Hell — Ha puc. 7. [Nnata warotoBneHa
NPOMBILWAEHHBIM CNOCOBOM C MeTannu-
3auven oreepcTuih. Ecnu metannu3upo-
BaTk UX HET BO3MOXHOCTY, BO BCE Nepe-
XOOHblE OTBEPCTWUS Creayet BCTasuTe U
nponasTe C OBYX CTOPOH KOPOTKWE
OTpEe3KM MegHoro nposofga. BeiBogkl
neTtanein, nevyaTtHele NPOBOOAHWKW K KOTO-
peiM  noaxopatT Ha o0bewx cTopoHax
nnarel, B 3TOM Cny4ae TaKxe nponauv-
BaIOT C [ABYX CTOPOH.

Obpartute BHUMaHue, 4to Bunka X1
(TPNM1-45LU) ycravoeneHa ¢ obpaTtHoil
NOKa3aHHOW Ha PUC. 7 CTOPOHLI NnaTtel. C
TOWM Xe CTOPOHLI ycTaHoened auoa VD1 —
OH NpUNasH K BeIBoAam obmoTku pene K1
(HLS-4078-DC5V wnu gpyroe c gsyms
rpynnamMu KOHTaKTOBR Ha NepeknioYeHne m
paboynm HanpsxeHunem obmoTku S B)
Ana ycTpaHeHus noMex B 3BYKOBbIX CUr-
Hanax, ©GopMUPYEMbIX HYUNKOPAEPOM
DA3, pekomeHayeTca ero esigogsl 11, 12

OONOMHWUTENEHO COEAWHUTE TONCTbIM
WM30MIMPOBAHHEIM NPOBOAOM HENOCPEOCT-
BEHHO C KOHTakTamu A22, B22, B23 sunku
X1.

fnata paccyvnTaHa Ha YCTaHOBKY pe3u-
cropos MAT-0,125. OkcugHeble KoHOeHCa-
TOpbl — UMNOPTHBIE, KOHaeHcaTop C6 —
K73-17, octaneHeie — KM-6 unu K10-17.
Tpancgopmartop T1 — PT4738 ¢ obmoT-
Kamu conpoTmeneHvem no 65 Om. Bmecto
YKA3aHHLIX Ha CXEME TPaH3WCTOPOB no-
LOWAYT niobble ManoMoLLHBEIE KPeMHWEe-
Bble CTPYKTYpPbI N-p-M.

PozeTtka X2 — craHpaptHas TenedoH-
Has RJ11. Ho ¢akTuyecku Ha nnare Moay-
NA YCTaHOBNEHa OBYXKOHTaKTHan BUNKa
WF-02, wrelpr KOTOPOR NpUNasHs K nno-
wankamM ANA koHTakToe 1 u 3 posetku.
BuToli napoit NpoBoaos 3Ty BUNKY Coenu-
HAIOT C po3eTkoi RJ11, BeIHECEHHOW Ha
NepeaHIoio NaHeNb KOMMNLIOTEPA.

Bocembs onucaHHeix Moaynen obream-
HAIOTCA B BNOK HA KPOCCNNaTe C po3eTka-
M FPMNM1-451 gna ux sunok X1. Bone-
LUMHCTBO OAHOMMEHHbIX KOHTAKTOB 3TMX
po3eTok (3a ucknodeHnem A13 u B13 um
TeX, 4TO COrnacHo CXeme MOAyna He
WMCMNONbL3YIDTCA) COBAMHEHBI NapannensHo
BUTLIMW NapamMy NPOBOAOE, a8 KOHTaKTbl
A18, B18 — sKkpaHMpOBaHHLIM NPOBOAOM
Bropele NnpoBoaa Kaxaon naps! 1 sKkpaHu-
pylowan onnetka coeavHeHel ¢ obwum

nposogom (koHtaktamu A17, A19, A22,
B17, B19, B22, B23).

Ha kpoccnnarte Takxe HaxonaTcsH
yanet, n3oBpaxeHHble Ha cxeme puc. 8.
YnomaHyTble BbilLE PO3ETKW, MMEerLuve
No3vuUuoHHLe 06o3HayeHmna ot X1 ao X8,
3peck He nokasadel. Mukpocxema DAT
COrnacyer ypoBHM CUTHanoe uHTepgen-
ca RS-232 (po3etka a10ro nHTepgenca
X10 ponxHa ObiITk COEAUHEHA C BUIKOW
opgHoro ua COM-nopTtoe koMneloTepa) ¢
YPOBHAMW CUIHanNos, NPUHUMaEMbIX U
GopMUpYEMBIX MUKPOKOHTpOANepamMm
Moaynen. .

Beuay OrpaHvW4eHHoin Harpy30o4HOW
cnocoBHOCTU NpuUemHeiX nNpeobpasoea-
Tenen mukpocxemsl DA1 wux Bxogsl
COEOWHEHL! NapannensHo, a BolX0n Kax-
0Or0 COoeAuHeH € BXOAamm HeTblpex
moaynen. Mynstunnekcop DD1 no no-
cTynalwmm Ha ero exoasl 1, 2, 4 (86lBO-
Al 9—11) o moaynein agpecHsIM CUrHa-
nam A0—A2 coegunHAET C BXOOOM nepe-
pawuiero npeobpasoBaTens MUKpOCXe-
mel DA1 Beixon TX COOTBETCTBYIOLWErD
Moaynsa. Takum obpa3om, KOMNbOTED
nonyyaeT nHGOPMaLMIO TONBKO OT MOAY-
N8, aKTUBHOTO B [3HHLIN MOMEHT.
O6paTuTe BHUMAHWE, 4TO ONR Npasuib-
HOro COEAWHEeHWs C KOMNbIOTEPOM NOPS§-
OOK YCTAaHOBKW MOAYNER B8 PO3eTKU
KpoccnnaTtel QOMKeH CTPoro CoOoTBeT-
CTBOBaTe WX anpecam, YCTaHOBNEHHLIM
DIP-nepexnioyatenem S1: X1 — 0, X2 — 1
nT o poX8—7.

CeeTtoguog HL1 curHanuanpyeT o Ha-
NUNUK HANPRXEHUA NuTasua +5 B, koTo-
poe nony4awT o1 HGnoka nUTaHus KoM-
neOTEPA.

MNpw 3anucu 3ByKa B SUNKopoepb
PEYEBLIX MOAYNEI C NOMOLLBIO NpOrpamm
Proz.exe v Inform exe 3syKoBble CUrHans!
nogawT Ha pasvem X9 ¢ Bwixopa Audio
OUT 3BykoBOW nNnaTtel KOMMbIOTEPA.
Yepea penutens HanpsxeHua w3 pesuv-
cvopoe R1 v R2 3T curHansl nocTynawT
Ha BCE MOAYNW OAHOBPEMEHHO. 3BYyK
MOXHO 3anUCbiBaTe W C 3NEKTPETHOro
MukpodoHa, YCTaHOBNEHHOMO Henocpea-
CTEEHHO B mogyne. Ero nogxnwo4aiT no
CXeme, NoKa3aHHoW Ha puc. 9. Hywme-
paumMa getanen NpoaomkaeT 30eck Haqa-
Tyto Ha puc. 4. Ha neyatHOW nnarte npe-
AYCMOTPEHO MECTO NS 3Tux Aetanei, Ha
pUC. 7 OHW NOKa3aHbl LWTPUXOBLIMKA M-
HUaMK, Opusem pesuctopom R30 3ame-
HRAKT YCTaHOBMNEHHYID BMECTO HEro npo-
BONOYHYH NEPEMBIKY.

MukpogoH AOCTATOYHO YCTAHOBUTL B
OAHOM MOAYne, Yepe3d KOoHTakTel A17 w
B17 pasbema X1 OH okaxeTcsa coeuHeH-
HBIM 1 C YUNKOPAEPamMn APYrux Mogynen
6noka. Peanctopel R1 1 R2 Ha kpoccnna-
TE B 3TOM Cny4ae ycTaHaeBnuBaTts He cne-
ayer

O6wmit BUO KOMNBKOTEPA C YCTaHOB-
NEHHBIM B HEM BROKOM peyeBblx Moayne
noka3ad Ha puc. 10. Po3etkn ona nog-
KknioYeHns TenedoHHBIX NMHWIA HA CHUMKE
HE BMOHBLI, OHW HAXOOATCA Ha NepeaHei
naHenu KoMneloTeEpa.

Anroputm paboTbl peyeroro
Moayns
Mocne BKAKYEHWA MNUTAHKUA MOOYNSA
nporpamMma MUKPOKOHTPOANEPa KOHbUIY-
PUPYeT ero nopTel, YCTaHaeNueaet ne-
puog redepaunm Tamepom TMRO 3anpo-
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© 00 0000000000000 ® O _ oo HL8 ("Tpybka") — exmoseH npu "Crs-
TOh TpyGke" moayns.
B S e B e, e B 0090 Obpabartsieas 3anpocel NpepLiBaHus
ot tanmepa TMPO, mukpokoHTponnep
NPUHUMEET W aHaNIM3UPYET NOCTYNalowWye
o o ? o 0 0 o ®© 000 OT KOMMbIOTEPa No wHTepdeiicy RS-232
BGanTel. Ecnv Ha nuHun BnkBx yctaHoenex
seoco9ce [-] BhICOKMﬁHpr}EeHh (6nokupoBkn Hert), a
nNpuHATBIA BaliT CoBMNagaeT ¢ agpecom,
3afanHeiM nepeknioyarenem S1, mMukpo-
scecocee KOHTPONNep yCTaHaBnueaeT U yaepxusa-
& % = €T [0 3aseplenns obMenHa uHbopMaLn-
= o (-] el C KOMNbITEPOM HW3KWIA YPOBEHL B
o oo o uenv BnkBeix, coobwas ocTanbHbIM
& o ® o MOAYNSM O CBOSI aKkTUBHOCTK. Ha nuHum
o @ AD—A2 oH BBIBOAWT CBOV 2APEC, Yem Noa-
o o ® ° KJIOYEET K COOTBETCTBYIOLEH NUHUN UH-
i = = Tepgpenca RS-232 swixon ce -
~ e 5 = p [ CEOEro nepe
. o b P ° -, patyuka. OcTaneHLe MOgynK, 06Hapyxus
e o ° d | B MWK ypOBEHL Ha NuHMi BkBx, coepm-
» o o - elo® HEHHOW Ha Kpoccnnare ¢ nuHKuelk BnkBeix,
» o o ..J 1 o NPeKpaLLanT aHanM3MposaTe NOCTYNAlO-
v o jo © : : e o7 KomnetoTepa 6anTel, MUKPOKOHT-
o o o000000 ponanep NpocTo yoanaer ux U3 perucrpa
oloole P ® CBOEro NPMeMHUKa.
© o ° Mocne nayael B 2 MC KOMNBIOTED MOXET
\ o o Deooocoo HauaTs 06MeH UHhOPMAaLIER C aKTUBMIU-
= oo %l o pOBaHHLIM Moaynem. Mo 3asepleHun
L] ofmeHa No KoMaHAe KoMnbTepa Moaynb
. o ycTaHaenueaet 8 uenu BnkBex BLICOKMIA
sk - = o =8 OBEHb, OCBOGOXAaA NUHUIO Nepe
= o - yp : xaa penaqn
° H_‘ oo o © ANs Apyrux Moaynei. 4robel oHWU BOCTPU-
. % o o HANMM CHATWE OGNOKMPOBKW, HEoBXoaumo
' BbIXOATL HEe MeHee 2 Mc, nocne 4ero
| = °°o°°°°°°°°°ooooooooooooooooooooooooooooooooo NOGOA 13 HAX MOXHO aKTUBU3POBATE.
/ E Ha kaxaelt 6ant, NoOcTynUBWWIA OT
o O ) KOMMbIOTEPa, akKTUBHLIA MOAYNb 06A3a-
g ™) TENbHO NoceifaeT noareepxaeHue. Cko-
Puc. 6 ce
c A e e R e 0.3 O i
COB npepbisaHua pasHelM 1,6 mc. Cum- A Rl S el U it S
TLIBAETCA W 3aNOMUWHAETCS anpec Moay- R22 | IR23 5 2
nfA, ycrtaHoeneHdslt DIP-nepekniouarte- 1 i & &
nem S1. lNpow3sogutca KpaTkoBpemeH- R1| IR2| |R3| |R4| [RS| [RE| [R7| |R8 il & e o K1
e Hoe "cHATre TpyBKKn", B TeNeHre KoToporo 302, 342 1 13 11 9
© no curHanam ontpoHos U1 n U2 npose- a5 a5 ° VOl
2 PSETCS COCTOAHWE TenedOHHOR NMHMN. o a0 (€06P cTOPOHSI)
= Ecnu oHa nogkniosena wn wcnpaeHa, HWa- 2 s VT2 ke g 5
o KWiA ypoBeHb BYAET YCTaHOBAEH TONBKO HA s1 Ga
© | oavom ua Bxonos RD2, RD3. 5568 1
8 [lns npoBsepkM NooYepeaHo BKNIOHAIOT- ate - R25 | |R26 | [R24
cA ceeTogvoasl HL1—HL8. Ha koHTakTax o1 400 HL10 gl 7 g
o A3, B3 (uent BrkBeix.) ycTtaHasnueaeTca R13 ° ° = E
z E_ BbICOKWI YDOBEHL, CBUAETENLCTRYIOLWMIA O o b S c13
52 naccuBHOCTM moAayns. BelBogbl MMKpO- : 4 ! =1 282 R12
€3 | KOHTPOMNEPa, COEAMHEHHBIE C KOHTAaKTa- R14 £ 3 .S B
e mn A7, B7 , A9, B9, A11, B11 (uenu AO— o o ° = 2 R11| | MT1 C3
g‘—; A2), NepeBoaATCH B BLICOKOMMNEAAHCHOE R15 oni a 8 DA3 5 cqp 3:.,
= 2 cocrosHue (pexum exopa). Mo 3asepuue- T °o o sl e Old,5 =] ._I ol
® 8 HUM uMHMUMANU3AUMK CBETOAMOAW!, NOM- 2 # e 1% = = c2 R1
83 | KoYeHHsie K NopTy B MukpokoHTponne- o O TR el A SPRR | h:é;: 2
S g pa, HAYMHAOT BLINOMHATE Creaylowne a1 | 3 G1 N O g =2
: g dyHKUMN: "‘”" - Nt K ST T
5] HL1 ("ToToBHOCTL") — MUraer ¢ nepuo- c9 I_T_' o ° ‘L ci R A il
S R . i v ¥ B e DA1
HL2 ("KomaHpa") — skniodeH Bo Bpemst 2 o 3 3o I E IR B, ,7cw
"\ VICMONHEHWS KOMaHAb! KOMNBIOTEPA; cis o4 2 o T R I pi s
- HL3 ("BnkBx") — otobpaxaer cocron- == "‘““‘ 220 210 T
s Hye Bxopa RAS MUKPOKOHTPONNEPA; _'_;(2? a £ B e
. HL4 ("BnkBeix") — oTobpaxaer cocToa- L ] e C.‘.i R28 o } oo }e-o
. ° Hue Boixoaa RA4, yCTaHOBNEHHOE MUKPO- 0A2 o e{fe oL} R20 R17 L
' @ | KOHTpOnnepom; 2 ° Lt — }o o }—-=
. HLS ("OnTtpoH 1") — otobpaxaer co- 2 8 a a
2 cToAHue ontpoxa Ut; AMDODOODOOODODDODODODOO OO OOGO DO O DA
= HL6 ("OntpoH 2") — otobpaxaer co- Blo o ooOoDODODODOOOOOOODODODODOOO O OB23
E CTOsHKE onTpoHa U2, X1 (c oBpaTHOW cTopoHE)
5: HL7 ("Crapt") — BK/O4eH, KOrga Kom- O @]
a NLIOTEPHARA NPOrpPamMMa 3anyLueHa;

Puc. 7




oD
KM155KM7 X1

AN307EM ~, R3
HL1 ANI307EM % B2

(=]

K koHt. A13, B13 X1
K koHT. A13, B13 X2 =—3)
K koHT. A13, B13 X3 =—4
K koHT A13. B13 X4
K kot A13. B13 X5
K koHT A13, B13 X6
K KoHT. A13, B13 X7
I koHT A13. B13 X8

K koHT A7, BT X1-X8 —L1
K koHT AS, B9 X1-X8
K koHT. A11, B11 X1-XB
~ R115«x R2560
X9 >

‘ P | SNoOnbsWwN=O

4

i} 1~=1 K wout A1, B1 X1-X8
MUX (2 Do . & Kewe 16 DA1, DD1<—

po :l Y DA1 MAX232CPE c3

1 4 4 Sy

C1+ _[_}% C2+ 1mMkx 168

H 1-|D c2-

] e i
5 5 ey o0

- J + = b B il Degl )
b 1 141 T1o?ﬂ- TC5 01 wx 28
> 13 Ry | o R1o+“2 K kowr A15, B15 X1-X4
/2 | Lﬂ| R2l| b |R20 K kouT A15, B15 X5-X8

pli==————t

K ewe. 15 DA1, Beie B DD -—*L—OK KOHT A17, A19, A22,

B17, B19, B22, B23 X1-X8

K koHT A17, B17 X1-X8
Puc. 8

pOCTL Nepaaayu AomkHa GbiTe ycTaHoBNe-
Ha pasxon 9600 Boa npu BocbMyn MHGOP-
MaUMOHHBIX 1 OAHOM CTONOBOM Paspsanax
DOe3 KoHTpoNA YeTHoCTH. OAHAKO KOMMBIO-

K woHT A3, B3 X1-XB-=———K koHT A5, B5 X1-X8

TEp OONXeH BeCTw nepepayy B TeMne He
6onee ogHoro 6ainTa 3a 1,6 mMc, NoCKonNbky
WMMEHHO € Takum NEepuogoM pedveBon
Moayns “nepexoamt Ha npuem . Cnwvcok

17

K eeieoaam DA3

O6ujmn

Puc. 9

KOMaHO KOMNbTepa, MCNONHAEMBIX pe-
4YeEBLIM MOAYNEM, W NPpUMEpElI Nocnefoea-
TENEHOCTEW MNOCkIN@enMbiX emMy KOomMaHa
WMEIOTCH B NPUNOXeHN.

NINTEPATYPA

1. Wurukoe A. ISD4004-16 — opHokpw-
CTankHas CWCTEMA 3anuCK/BOCNPOM3BENEHUA
peun. — Paawo, 2002, Ne 2, c. 19—21; Ne 3,
c. 15, 16.

2. Application Information for ChipCorder
Products. Applications Mole 7. Message Mana-
gement in Large Array ISD Devices. — http://
www.datasheetarchive.com/pdf/
Datasheet-03/ DSA0053768.pdf

3. Application Information for ChipCorder
Products. Apphication Brief 42, Implementing a
Pause Function in the ISD4000 Device Series. —
http://www.datasheetarchive.com/pdf/
Datasheet-020/DSA00351856.pdf

4. Cvuproe C. MNporpamMmHoe Oexk0avpoBa-
Hie DTMF no npurumny AOH Ha Gase MYKpOKoHT -
ponnepa PIC16FE28. — http://www. telesys.ru/
electronics/projects.php?do=p071

5 Aonrvi A. MNporpamMmartopesl U Nporpam-
MUPOBaHME MUKPOKOHTpONnepos. — Paawo,
2004, Ne 1—Ne 12; ftp://ftp.radio.ru/pub/
2008/05/P&P.pdf

Or pegaxumm. [lpenoxenye Kk cratbe ¢
onucaHuem pPaboTel YNOMAHYTEIX B CTaTke
nporpamm (8 asTOpcKkOM BapwaHqre Oes
PERAKTUPOBAHMA) HAXOBUTCA Ha Hawem FTP-
cepsepe no agpecy fip://fip.radio.ru/
pub/2010,/02/addendum.zip. Tam xe no
aapecy fip://ftp.radio.ru/pub/2010,02;
KOHTPONAEPa ¥ AN KOMILIOTEPA. i

Penaxtop — A fonrwi, rpaghuka — A Honrwi,
hOTO M CKPHHLWOTE! — BBTOPE
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TepmomeTp-cTabunusarop
TemMnepaTypbl B OBOLLEXPaHUNULLLe

B. HUKU®OPOB, r. YnbaHOBCK

HdayHukam u oropogHUKaM XOpPOLLO M3BECTHa Npobnema coxpaHe-
HuA cobBpanHOro ypoxas. ABToOp npegnaraeMoi cTates pewwun ee,
caenas y cebs Ha bankoHe MuHu-norpe6. BHyTpu OH oknewnn ero
yrennurtenem "H3onpeH” (amomuHunesas ¢gonsra no nnacrtuky), a
ans oborpeea B xonogHoe BpeMsl roga nogesecusn MHGpPaKpacHylo
namny mowHocTeio 250 Br. EctecTtBeHHO, BO3HUKNA nges caenartb
ans "norpe6a” 3/NeKTPOHHBIA TEPMOMETD, He TOJIbKO MOKa3biBalo-

wM#A Temneparypy B HeM,
Harpesarenem.

B 3agymanHom npubope A pewwn uc-
MONb30BEATL YKE UMEBLUMECH Y MEHSA
nertanu: MWKpokoHTponnep AT89C4051,
COBOEHHBIN CEeMWU3NEeMEHTHbIA CBeTOo-
AMoaHLIA uHoukatop HDSP-K121 1 pat-
yuk Temneparypol DS1620. MNocnegHwuit
HassaH pa3paboTtunkom (pupmoin Dallas-
Maxim) TepMoOMeTpOM-TEPMOCTATOM,
odopmneH B BUOE BEOCBMWELIEOAHON MUK-
pocxembl W cnocobeH CamMoCTOATENBHO
noagepXueaTk 3a0aHHyl0 Temnepartypy,
$GOpPMUPYR CUrHANL YNpaeneHus Harpe-
BaTenbHON MNW XONOOWNBHOWM YCTaHOB-
KOW. HyXHO nuwe 3anporpammupoeare
€ro, Nodae COOTBETCTBYIOLUME KOMAHOL!
no TPexnpoBOAHOMY MHTepdency — nu-
HWAM YCTAHOBKM [aTYMKa B WUCXOQ4HOE
COCTORHWE, CUHXPOHW3aUWK W AaHHBIX. Mo
TOMY Xe uHTepdeincy MOXHO NONy4uTb
Tekylulee 3HaqYeHue TEeMNepaTypul OKpy-
XawLWen cpegsl, NPO4MTaTe Heobxoam-
Myl cnyxebHyro nHipopmaumio. C nomo-
Wb MUKPDOKOHTPOMNEPA COenaTk 370 He
CNOXHO.

Cxema Tepmometpa-ctabunusartopa
Temneparypbl Noka3saHa Ha puc. 1. B Hem

HO ¥ aBTOMAaTHMYECKH YNpaBnsioLmni

mMukpokoHTponnep DD1 wHactpaveaer, a
3aTeMm MNepuvoaM4ecky onpawveaeT par-
yuk BK1, nony4aet ot Hero nHgopmauuio
0 TEMNEpPaType ¥ BbIBOOWUT €8 3Ha4YEeHue
Ha wHaukatop HG1 B AuHamMwuueckom
pPEXWME, OAHOBPEMEHHO CKaHUPYSR KHOM-
kn SB1—SB4. Mukpocxema DD2 1 Tpau-
auctopset VT1, VT2 ycunveaoT popmupye-
MbIE Ha OTHOCWTENLHO MANOMOLLHBLIX Bbl-
X0Aax MUKPOKOHTpOMANepa curHane! yn-
paenexna nHavkaTopom. DA1 — ctabunu-
3aTOP HanpPRXeHWA NUTaHWS.

¥Yaen u3 ontpoxa U2 n cumncTtopa VS1
ynpaenaer uHdpakpacHon namnon-Ha-
rpeeatenem EL1 no curnany, dopmupye-
Momy patuukom BK1. Moporoesie 3Have-
HWA TEMNEPATYPLI, NPWY KOTOPLIX Harpesa-
Tenb AOMKEH BbiTe BKIKHEH U BLIKIKOYEH,
3apaHee arpyxeHbl B AaTHNK MUKDOKOHT-
ponnepom. O AOCTUXEHNIM STUX 3HAYESHUIA
CUrHanu3aupyeT OBYUBETHBIN CBETOAUOL
HL1. Ero kpacHoe ceeueHue 03Haqaer, 4To
TemMnepartypa Bbille BepxHero npepena,
3eneHoe — Huxke HkHero. Korga temne-
patypa B HOPME, CBETOAWMOL NOralueH.
Ecnv ¢ paswvemom X1 cCoeanHWTL BEHTUNA-

Top Ha 12 B nocTosHHOro ToKa, Npu npe-
BhILUEHWW BEPXHEro Nopora TemMneparypsi
oH Byner skmovateca. B moem “norpe6-
Ke" 3TOT BEHTUNATOP HarHeTaeT B XpaHu-
e BO3Ayx W3 OKPYXawLWero npo-
CTpaHCTEa, 4TO, KOHEYHO, HEe Bcerpa
NOMOraeT.

Haxatuem Ha kHonky SB4 nepesopar
npubop B PeXuM nNporpaMmupoBaHus
TepmocTata. Ha ungukatop Gyner soige-
nexa Hagnuece P, Janee, nocne Haxa-
TMA Ha kHonky SB3, Ha uHowkatop Gyper
BbIBEEHO 3HA4YeHWe TeMnepaTypol Bhi-
KNIOYEHWUA HarpesaTens (BepxHero nopo-
ra). Ero MOXHO yMeHbWaTe U yBenuyu-
BaTb HaXaTUAMW COOTBETCTBEHHO Ha
kHoMku SB1 n SB2 ¢ warom 0,5 °C. MNo-
CKONbKY paspan OecsATeix Ooned rpaayca
Ha MHAMKATOPE He NPeaycMOTPEH, Npu-
cyTcTemne "HeBUaMMOA" NONOBUHLI rpany-
ca 0D03Ha4aeTCH BKIOYEHWMEM OECATIY-
HOW TO4KW B paspane eamHny. Hanpumep,
10" —10°C,a"10." — 10,5°C

YcTaHoBUB HYXHBI BEPXHWIA nopor,
euwie pa3 HaxmuTe Ha kHonky SB3. Ha
WHOWKATOPE NOABUTCH 3HAYEHUE Temne-
paTypbl BKAKYEHWA HArPEBATENA (HUXHE-
ro nopora). Ero MoxHo namenaTts aHano-
rv4Ho BepxHemy. NMocne HaxaTua Ha KHon-
ky SB3 B Tpetuit pas MUKPOKOHTpONnep
DD1 HayHer nporpaMmUpoBaHUe AaT4uka
Temnepatypul BK1, Ha Bpems BuinonHe-
HWS 3TOW OnNepauvy Ha WHOWKaTope
noseutcs Haanuce "EE”. Hanee npubop
BO3BPaTUTCH B OOLIYHEIA pexiuM paboTsl,
HO y¥e C HOBBLIMW NOPOramMu TemnepaTyps!
BKMIOHEHUA 1 BEIKIOYEHWUR HAarpeBaTens.

Ecnu kHonka SB4 nHaxata owwBo4HO,
AOCTAaTOYHO HaXaTe Ha Hee euwe pas,
47066l 683 M3MEHEHWA NOPOroB BO3Bpa-
TUTECS B paboqui pexum. Mx ycTaHoe-
NEHHBIE paHee 3Ha4YeHWR MOXHO YBUOETh
Ha wHgukatope B NGO MOMEHT, He
Bbixoas u3 pabodero pexwuma. [ocrta-
TOYHO HaxXaTb Ha KHOMky SB1 (HuxHWA
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C1470mkx 16 B 5 (UK 250 Br)
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I 42 i nopor) unu SB2 (BepxHui

Y nopor). YTobbl BEPHYTE Ha
nKT1 ) o0pp e
g0 00 oo, Loo MHOMKATOP Tekyllee 3
yeHMe Temneparyphl, Ha-
FU‘l |l M XKMuUTe Ha kHonky SB3.
n o ° ° ° ° B nporpamme He npe-
AycmOTpeHa 3auura ot
HenpaBuNbHOI YCTaHOBKK
o WSO ° 000 o- -0 T 3°,,08' | noporossix 3nauenuit Tem-
o o vD1 o{_ e 21 neparypsl. Moatomy Byab-
o o~ +o RB Te OCTOPOXHbL, €ecnu
0800 ocoo X1 geoQ 200 | BepxHuit NOPOr CAYanHo
g g 2 ;122 o4 3 132 BK1 U2 3afaH MEHbLUE HUXHero
P o 0000 ocoo e 1o R WK OHKM PaBHBL, HOPMAnb-
C[] cz;“;. 5K Hoe (YHKUMOHUPOBAHWUE
oo 0000000000 5003000000000 | TEPMOCTATA MOXET BT
& . 5o 9 o2, 5, e 1| napyweHo.
= ] SO Cavae o A0 MpuBop cobpaH Ha
o 008 pooogjene _n_a”a °°°°°°°°°° OBYX NeyaTHbix nnarax.
- Ae OcHoBHan naobpaxeHa Ha
g 92 "q |SC’ pumc. 22.0Ha Hel YCTaHOB-
neHa 20-koHTaKTHas na-
2 w@R? $19 QM—‘L V05 | Henw ans MUKpOKOHTPON-
5 EB-EZ}—OFH & = nepa, AaT4MK TeMnepary-
o To_te ° o Pbl CMOHTMPOBAH CO CTO-
o Ig o POHBI, NPOTUBONONOXHON
o VB{'PE o vns TOW, rOe HaxoOsTca oc-
2.8 Pio%ma & D TanbHLIe anemeHThl. Ansa
e T2 D 01% o 1 NoaKNioHeHns TpaHcdop-
a2 matopa T1 Ha nnate vme-
» 5! °| eTca WTbIpeBOM pa3bem,
a ona cetn 220 B, namnul
K AnaTe KHONOK W MHAWKATOPOB EL1 v TepMOnpeaoxpanu-
Puc. 2 Tens FUT (117 °C, 2 A) —
KOMOAKA C WECTHIO BUHTO-
f — i BbiMW 3axumamu. Ha ctabunusatop DAT
——0 T o HYXHO HafeTb HeBoNbLIOR TeNN00TEOA U3
1:,/—/_i e agjui HLIE gpa Meaw.

o ogoyo 5 :.'; WHpvkatop HG1, kHonku SB1—SB4 u
® 5 g\o 0o oo© ol o E'IE 3 o+4o ceetoanon HL1 pasmeluensi Ha oTaens-
5 @ i SB1 Hoi nnate (puc. 3), koTopas npuxara
e e Yl ¥ o o 0 oL O 2 CTOPOHOW NEYaTHLIX NPOBOAHUKOR K NEB0-
§10'—--—--\_°‘, 10 My (Mo YepTexy) Topuy OCHOBHOW NNaTth!
E == ] I | o o o o © 90 NepreHauKyNapHO e, MesaTtHsie NPoBoa-
5 o - 2 2 ms —19 oBeunx Nnar coenuHeHs! naii-
8 o o E = HIKN 1—1 0
x1§_!.n o o S e S ko#, [Nony4mBLIARCH KOHCTPYKUMS (pyc. 4)

o o o {0 =g n floMELLeHa B KOPNYC U3 U30NAUMOHHOMO

o o o oMo & marepuvana C OTBepCTMaMW ANA UHOWKA-

[l o e o °c e TOpa, cBeToAMoAa, KHONOK W partuuka

- 3 o D e Temnepatypsl. B kauecTse ceeToduneTpa

ifgle &2 = i3 108 ANA WHAMKATOPa i UCNONL30Ban NNeHKy

Ceporo UeeTa, B KOTOpyio Gbina ynakoeaHa
MarepuHcKas nnarta KoMneoTepa.

CeeToanoaHeii nigukarop HDSP-K121
MOXHO 3aMeHuTb aHanoruyHoivm DAS6-
11HWA wnu ppyrum AByxpas3psaHeiM C
obLwumKn aHopamMu 3NeMeHTOB, a UMNOPT-
Hele TpaH3ucTopsl BC327 — oTtevecTeeH-
Hbimu KTS502A. B kauectee T1 nopoinger
noboit manorabapuTHelli TpaHchopMaTop
C HanpsxeHwem Ha BTOpMYHON oBmOTKe
7.5..9B npu Ttoke Harpysku 300 mA
BuinpamutensHelid moct DB101 gonyctu-
MO 3aMEeHUTb OPYrum MOHOMUTHLIM Ha
HanpsxeHue He meHee 100B v Tok 1A
“nK cobpaHHbIM U3 YeTeIpex AUCKPETHBIX
ouopnoB, Hanpumep, cepun 1N4001—
1N4007.

Or pegaxumu. MDOrDarmMa MIKDOKOHT-
| ponnepa TepMoMeTpa-TepMOCTaTa MMEeercs
'Ha wHawem FTP-cepsepe no aapecy
|<ﬂp-/ﬂlp radio.ru/pub,/2010/02/trm1620.
zrp)

Penaxtop — A fonrwid, rpaguka — A. Jonrvi,
¢oro — asTopa
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ABTOMAT Noagayv 3BOHKOB Ha O0a3e
nepcoHanbHOro KoMnbloTEPA

3. TIYNOB, r. Hanbuynk

€pCoHaNBHLIN KOMNBIOTED, AaXe MO-

pansHO yCTapeBLmnii W NAaBHO Mbing-
WMIACA HA NOJNKE, MOXET aBTOMaTU3npo-
BaTL NoAaqy 3B0HKOB B yMebHOM 3aBepe-
Hur. [loCTATONMHO NOAKNK4UTL K HEMY
aganTep, KOTOPbIA 3HAYUTENbHO NpoLle
onucanHoro 8 [1] ycrpoicTea nogadqu
3BOHKOB HA MMKPOKOHTPONNEPE U HE Tpe-
ByeT OTAENbHOro UCTOYHWMKA NUTaHWA.
OnA KoMMyTauuu uenu 3BOHKa BMECTO
ANEKTPOMArHUTHOrO pene npumenex 6o-
nee HaaeXHbIA CUMUCTOP.

Puc. 1

Mcnonb3oBaHve KoMNblOTEpa Aaer
BO3MOXHOCTL HarnspHo otobpaxarte
pacnucaHue 3B0HKOB Ha 3KpaHe MOHUTO-
pa v Npv HeoBxooMMOCTU Nerko mame-
HATL ero. KomMnsioTep xpaHuT pacnuca-
HWE Ha XECTKOM OAMCKE W HE Hapylwaer
€ero gaxe nocne BpeMeHHoro npepHame-
DEHHOrO WAW CNYYaMHOro OTKIKYEHUS
nUTaHna.

PaspaboranHas nporpamma no3eo-
NAET NojasaTe 3a CyTkW 00 36 3BOHKOB
AnutensHocTeio no 8 c. Kx pacnucadue
3a03eTCA C TOYHOCTLIO A0 1 MUH U MOXET
GbiTe MHANMBUAYANEHBIM HA KaXABIA AeHb
Hegenu. MNpepycmoTpeHa BO3MOXHOCTL
BPEMEHHOro nNepexoga Ha HecTaHgapT-
HOEe pacnucaHue (CokpalleHHble ypoku),
2 TaKKe Ha Py4HON PEXUM YrNpaBneHus.

3BOHOK NOOKNKHAETCA K pasbemy
nopta LPT Ha cucTemMHOM BNoKe KOMNbHo-
Tepa 4epes aganTtep, Cxema KOToporo
rnokaaada Ha pmc. 1. Mpu Heobxoaumoc-
TV K agantepy MOXHO NOOKMIOYaTe He
TONLKO 3BOHOK, HO K Apyrve ycTponcTea
CyMMapHOW MoOwHOCTED He Gonee
1000 Br, pabotawowwme ot cetn 220 B

MexonHoe Hasnasenue nopra LPT e
KOMMNbIOTEPE — NOAKNKYEHUE NPUHTEPA,
HO NO3%€e OH WCMONL30BaNCA WU ANA Apy-
rux nepudepuinHeIx YCTPOWCTE: CkaHepa,
BHEWHWX Hakonutenen. CerogHs ux
Haile NoAKIYalT K ApyriM pasbemam
(06e14HO USB), a nopt LPT octaeTtcs ceo-
6opHbiM. lMoppoBHee 06 ycTpoWcTee
aToro noprta u paboTe ¢ HAM MOXHO NPo-
4utate, Hanpumep, B [2]. Norudeckown
eauHuLE Ha BbIXOOHOW NuHKMKU nopta LPT
COOTBETCTBYET HanpaxeHwe oxkono 5 B,
TOK Harpyskw moxeTr pgocturate 30 mA
[31.

Ans obecneseHus ranbBaHUYeckomn
paseasku komneloTepa ot cetm 220 B u

uenu ynpaeneHus 3BOHKOM B ajantepe
ycraHosnen ontpoH U1, TMpu sbicokom
YpOBHe Hanpsxeuus Ha nuHum Datal
Teu4er Tok Hepea peauctop R2 1 uanyyaio-
WU Ao ONTPOHa U ero oTOCUMWCTOR
OTKPLIBAETCHA B KaxAoM nonynepuoge
CeTeBOro HanpPAXeHWUs, OTKPLIBaSA, B CBOKD
ovepeab, cumucTop VS1. 3BoHOK nog-
KNIOYaeTca Kk cetu 1 3eeHuT. MNpu Hu3kom
ypoBHe Ha niHum Data0 Tok 4epes uany-
4aLWWi guog ONTPOHAa HE TEYET U 3BOHOK
BBIK/TIOYEH.

Ceetogmon HL1 cnyxuT ana vHguka-
umm pabotel cuctembl. Komnblotep
BKNIOYAET MW BLIKNIOY3ET E€ro, MaMeHss
YPOBEHE HanpskeHus Ha nuHum Data2.
Peauctop R1 orpaHuyuBaeT TOK CBETO-
ouoaa.

Bmecto KY208I mMOXHO yCTaHOBWUTL
cummcTop TC112-10 knacca no Hanpsxe-
HUIO 4 1 BeiLe unu 3apybexHsiit aHanor ¢
LONYCTUMBIM HaNPSXEHWEM HE MEHEee
400 B » Tokom He meree 5 A. 3ameHa onT-
poda MOC3023 — MOC3043, MOC3063 u
Apyrue ¢ TOKOM BKOMEHus He Gonee
10 MA, BbIXOAHBIM TOKOM He meHee 0,5 A
¥ KOMMYTUPYEMBIM HANPAXEHWEM HE Mme-
Hee 400 B. Cesetoguon noponger noboi
C [OCTaTOMHON APKOCTLIO CBEYEeHWUA Npwu
Toke 10 mA.

B cobpaHHom Buaoe agantep usaobpa-
*EeH Ha puc. 2 Paamepst ero kopnyca —
26x73x76 mm. Bce petanu varoToBRAEHb!
13 GhoNLrMpoBaHHOr0 CTEKNOTEKCTONUTA
W CKpennexdsl Nankow, Nocne 4ero BHeL-
HAS NOBEPXHOCTL OKJIEEHA AEKOPATUBHOMN
NNEHKON,

B donsre, NOKPLIBAIOWENR HNXHIOW
CTEHKY KOPNyca U3HYTPU, BLIPE3aHbl KOH-
TaKTHBEIE NNOWaOKWY, K KOTOPEIM NPUNasHbl
BLIBOALI 3nemeHTOoB agantepa. Ceeto-
ovon HL1 scTaeneH B npocBepnesHoe ans
Hero oTeepcTue, a pasvem X1 3akpennex
Ha ogHOW M3 GOKOBLIX CTEHOK. Yepes
OTBEpCTUE B NPOTUBONONOXHON pa3kemy
CTEHKE BLIBEAEHH NpOB0oOa, vAayLMe K
3BOHKY.

Hanucanxas & cpepe Delphi nporpam-
ma 3BoHKu.exe Bypet paboTate Ha no-
O6oM KOMMBOTEPE C ONEPaUMOHHBIMUK
cuctemamm Windows 98, Windows Me,
Windows 2000, Windows XP. [ins ynpaene-
Hus rnopTom LPT B onepauvoHHbix cucte-
max Windows 2000 1 OS Windows XP Ha
KOMNBIOTEPE O0NKeH ObiTh YCTaHOBNEH
npaveep Iptwdmio.sys, umelowuwincs B
NPUNOXEHUK K CTaTLE U, KPOME TOro, CBO-
60aHO pacnpocTpaHaemelii yepes MHtep-
HeT [4]. NpanBep ycTaHABNWBAETCS aBTO-
Marm4eck Npy 3anycke nporpamMmel KK
Bpy4Hyto. B daitne Ecnu He paboraer
Apansep.txt onucaHsl BO3MOXHBIE BapK-
aHThl YCTAHOBKW.

Mocne zanycka nporpamma nogaet
3BOHKM MO paHee BEEAEHHOMY B HEe pac-
NUCaHWIO, KOTOPOE, OAHaKD, MOXeT BbiTk
8 nbo MOMEHT uameHeHo. Bpewms (B
TOM 4YMCne OeHb Henenu) onpegensercs
o CUCTEMHBIM Yacam komnsioTepa. Mpu
XenaHuu NpPorpaMmMy MOXHO BKNOYWUTL B
YUCNO aBTOMaTUYECKM 3arpyxXaembix

npunoxenun. Torpa ona Gygert 3anyc-
KaTbCA HeMeOneHHOo Nochne BKNHYeHWs
KOMMbIOTEPA W 3arpy3kK onepauroHHON
CUCTEMDI.

NINTEPATYPA

1. Facanoe P. ABTOMAT NOO34YY 3BOHKOB. —
Pagwo, 2008, Ne 8, c. 44,

2. Baxapoe [l. MNporpaMMmupoBaHve nNopra
LPT e Visual Basic. — Pagwo, 2007, N2 9, c 61,
62.

3. Myk M. AnnaparHeie cpencrea IBM PC)
BHumknoneaun. 3-e uan, — CNG.: Nurep, 2006.

4. Koetyx B. Nporpamma XP LPT. — <http://
valery-usdleh.narod.ru/XpCoding/
XPilpt.zip>.

O7 penaxkymw. KoMmnsioTepHan NPorpam-
Ma nogaYw 380HKOB W Heobxoammeie oA ee
paloTe haiine HaxoaaTcA Ha Hawem FTP-
cepsepe 8 apxwse no agpecy <fip://
ftp.radio.ru/pub,/2010/02/programm.zip>

Penaxtop — A fonrini, rpagwxa — A donrwt
@oro — agropa

HaGop gertanei "USB nporpamma-
| Top” no cTaree A. PoixkoBa 13 "Pagno”
Ne 7 3a 2008 r. TepmocTaThl, 4acToTO-
MEpLl, BONLTMETPbLI, aMNepMeTpbl,
Hepoporue Habopk! HuN-pe3ucTopoB U
KoHgeHcatopos 1206, 0805, 0603
Apyrve paguoHabopsbl.

http://chipnabor.ru/
e-mail: nabor@inbox.ru .
Ten. +7-916-431-53-46 r. Mocksa.

* * *

WHTepHeT-marasauvH
ELITAN.RU
1 000 000 HaumeHOBaAHWI 3NEKT-
POHHBLIX KOMMOHEHTOB, MaTepuance U
UHCTPYMEHTOB. MuHnmManeHbii 3akas
HE OrPaHnYeH.
Hocraeka — no4YTON, Kypbepom u
2BTOTPAHCMOPTHHIMU KOMNaHUAMU.
Ins 3akazoe ot 5 000 py6. pocras-
xa no Poccum — GecnnartHo!
! MNyHKTHI BbIga4n 33Ka30B camo-
i BiBO30M B Mockee, C.-Metep6ypre.
Vxescke.
Onnara oHnanH unu yepes Gank.
Orcnexueanue 3akasa Ha caiTe.
Cair: www.elitan.ru




A. BYTOB, c. Kypba Sipocnageckoi# o6n.

CeBeTOoAMOAHbIN CBETUNBbHUK |

l peanaraeMblii BHUMaHUIO YvTartenseii

MPOCTON CBETUABHUWK Ha CYyNepbapkmx
ceeToauMonax Genoro useta ceedveHus ooin
paspaboTaH ONA BeYepHEero OCBEeWEeHUs
KOMMBIOTEpPHOTO paboyero Mecta B3ameH
HE3KOHOMUWYHOIO U CUNBHO HarpesamLle-
rocsi CBETUNBHMKA C NaMMNONA HaKkanMeaHua
1 Ha30BLIM PErYNSTOPOM MOLLHOCTH.

Bri6op cBETOAVMOOOB BMECTO TaK Ha3bi-
paemuix "aneprocbeperaowmx” noMu-
HECUEHTHBIX namn Obin caoenaH no Tow
MPUHYMHE, 4TO TakMe Namnbl O4eHb 4acTo
BLIXOOAT U3 CTPORA, NpUYeM OTKa3biBaeT
UMEHHO NIOMUHECLeHTHaA TpyGka, KoTo-
pYl0 HEenb3d OTPEMOHTWPOBaTb., a He
BCTPOEHHLI B8 namny npeobpasosarens
HanpsixkeHus. Bropas npuyunHa — perynn-
pPOBaTE APKOCTE CBEYEHUA NIOMUHECLIEHT-
HOW Namnet 4OBOMEHO CROXHO.

Cxema CBETOAWOLHOrO CBETUNBHUKA
nokasana Ha pmc. 1. OH umeeTt Tpu duk-
CUPOBaHHBLIX 3HAYEHWA APKOCTW, KOTOpbIEe
BbiGUpanT nepeknodarenemM SA1, uame-
HAR Tekywui Yepea ceeroguonsl EL1—
EL10 Tok. B BepxHem (no cxeme) nonoxe-
HUK NepeknoYaTens Tok — okono 20 MA, B
cpenHem — 6 mA, B HUXHEM — 2 MA.

Peauctop R1 ymedHbwaet amnantyoy
OpockoB TOka 3apRaky KOHAEHCATOpPOB
CBETWUNbHWKA, BO3HWKAIOWMX B MOMEHTbI
ero BKMIOHEHWA B CETbh MNKW W3MEHEHMWS
nonoxexns nepeknioyatens SA1. KoHpew-
catop C4 crnaxueaer BeINPAMAEHHOE
OnoaHeiM moctom VD 1 HanpaxeHue, noga-
BaeMoe Ha CBEeTOAMOObl. 3TO HE TONLKO

R11k R2 1M SA1

| S—
C11mMkx6G308B
|
!

R3I 1M

KL407A

CeeTuneHuKk Gbin CMOHTUPOBaH B
nnacTtMaccoBoMm @yTnApe pasmepamm
202%x25%x20 mmM, NpeAHa3Ha4YeHHoM ONS
ayGHol weTku (pue. 2). etann npukne-
eHbl K QyTnapy kneem "MomenT-1" (kayuy- |
koBbIM), MOXHO NPUMEHWTL 1 APYroi Noa-
XOOALLMIA KNen.

Nepeknwoyatens SA1 — [OBUXKOBLIN
Ha TP MONOXEHWR OT CTAPOro NepeHoc-
Horo marsutodoHa. Peauctop R1 xena- |
TENLHO YCTAHOBUTL UWMNOPTHLIA PaspbIB-
Hon. Konpexcatopbl C1—C3 — nnexHou-
Hete K73-17, K73-24, K78-2 vnv anano- |
rUyHblE MMNOPTHBIE Ha paboyee Ha-
npsixeHue He Hike 630 B nocTosHHOrO |
Toka. WHorga Ha uMNOpPTHBEIX KOHAEHCa- |
Topax OeiBaer yxasaHo p.onycmmoe|
HanpsxeHue nNepemMeHHoro Toka (co|
3Hadkom "~" unu "AC"). OHO AONXKHO
6bITe He meHee 250 B.

Ouoarsliin mocT KLI407A MoxHO 3ame-
HUTL Ha DB104—DB107, HB154—RB157'
WU YeTHIPbMA OAWHOYHBIMKU BLINPAMMW- |
TensHLIMK auonamu, Hanpumep, 1N4004, 'i
KO243X, KO105. BmecTto caeTQﬂnO.u.m‘
504UWC nogoiayT u apyrue Genoro use- |
Ta ceevenuss — RLS0-WH744D {nnamerp
kopnyca — 5 Mm, spkocte — 8000 mKa), |
RL30-WH744D (5 mm, 5000 mKa), RLBO-
WH744D (8 mm, 8000 mKa), DB10b-439AWD | |
(10 MM, 9000 mKp), RL30-WH744D (3 mm, |
5000 mKa). Mpegnoyrexsve cnegyeTt oTaa-
BaTk CBETOAMOOEM B KOpnycax 6onbmem
ouamerpa.

MNepen nepebiM BKNKOHEHUEM caemnb-
HWKA B CETb y6em1- |
Tech,
Anofel CoepguHeHb
NocneaoBaTentHo |
W MOAKNIOYEeHBl K|
Ay koHpeHcatopy C4 B |
‘ npasuneHOM  No-

VD1

C2033mkx630B

—

~220B

R4 1M

C301mkx630B

NAPHOCTH.

T1 cnaboe ceeue- |
HWe ero CBeToomo- |
- O0B B TEMHON KOM- :
Y 4 Hate Oyger 3amer- |
EL10 HbIM eule 2.3 MUH. |

l
EL1-EL10|
504UWC |

|

TUNHBIX CBETOOAWMO-

0OB racHeT aHa-
YUTENLHO paHbme|
1 Opyrvx, OH, BO3- |
MoxHo, Oein ne- |
perper npu naﬁxe:
WnM NpocTo no- |

HBIl  3k3emnnap. |
| 10T CcBeTOAMOA |
XenatenosHo 3a-|
MEHWUTb.

|
[
|
|

| Puc. 2
R ———

yBenuyueaeT CpegHiol 33 nonynepuof
CETEBOrO HaNpPMKEHWS APKOCTE UX CBEeYe-
HUWS, HO W YCTpPaHAeT OCOBEHHO ONACHYI0
019 CBETOOMOA0B TOKOBYIO NEPErpysky Ha
nukax nynecaumin. HanpaxeHve Ha KoHOeH-
catope C4 npv MCNoNL30BaHNM CBETOANO-
0OB YKa3aHHOro Ha cxeme Tuna AOMKHO
6biTe okono 30,7 B npu yctaHoBke nepe-
knovarens SB1 B BepxHee nonoxexve.

Mpu Mmakcu- |
MansHoN APKOCTH
CBETUNbHUKA, YC-
TaHOBNEKHOro Ha eeicote 1,5 m Hapn pabo-
YUM CTONOM, CO3AaBaAEMON UM OCBELLEH-
HOCTW JOCTaTO4HO, 4TGB! HAaBupaTk TEKCT
Ha Knaeuatype komnetotepa. Mpu muHu-
MankHOW SPKOCTK CBETUALHUK MOXET cay-
HUThe HOHYHUKOM.

Penaxtop — A fonrwi, rpaguka — A Jonrwid,
¢oTo — geTopa

4TO CBeTD-: ]

Mocne |||
OTKIIIOYEHNS OT ce- |||

Ecnv opyH w3 0pHO- | !

nanca GpakoBaH- |||

w3naTensCTeo
«Hayka n TexHuka»
npeacTaBnsaeTr

HOBWUHKW

C. Kopskik-Yephax
JHymknonegus
CMYTHWKOBOIO
TeneBnaeH!s
Kumra + CD

CNYTHREDROTD
TEREVHAEHMUA

@opmar: 165 x 235 Mm
Ofuem: 416¢C.
Lena: 274 pyb.

0. Naprana
CnpaBoMHMK
0 PEMOHTY
3nexTpo-
obopynosanns
Khra +CD

DopmaT: 165 x 235 M
O6uem: 416¢

Lewna: 274 py

WIMHOdIEUE BYHTVLIIINGL

BE£-82-809 "Ual

H. Xapxos

KOMMAC-3D V11
Monkoe pyxosopcTEO.
Knwra+DVDc

GecnnatHon sepouen
KOMMNAC-3DLTV1
npwsepami, GrbnuoTexamm
W DN, MATEPHANANY
dopmar: 165 x 235 mm

Obsem: 688 ¢
Uena: 364 py§

N1 olpeI@)Nsuos (maoduog
nioIpei@IewWw Maleld wandy)

Poccwa :

152029 C-Netepbypr, a/m 44
E-mail. admir@nit.com
Ten. /daxc: (812)412-70-25
OnToskic nponasy 412
Yepawua

B9 02166, Kves, yn. Kypuarows
Tan. /daxc: (044) 516-38-66
E-mail. nitstTvoliacable com

921

www.nit.com.ru
010Z ‘2 :N OMTfvd .



Ten. 608-28-38

Npwem crareir: mail@radio.ru

PAIMONe 2, 2010

Bonpocsl: consult@radio.ru

pasnnyHbiX ObITOBLIX U MPOMBILLINEH-
HbIX YCTPOWCTBAX HAaxXOAsT NpUmMeHe-
HUWE He TOMbKO Tpex-, HO U ARyxdasHbie
aCUHXPOHHbIE peuratenu. ns nonyyeHus
HYXHOMO ANs 1x paboTel NEPEMEHHOr0 Ha-
NpsXeHrs, CABUHYTOro no dase Ha 907 oT-
HOCWUTENBLHO CeTeBoro, obObi4HO npuMe-
HAKOT MpOCTeLMe KOHOEHCaTopHele da-
3ocAeuralwve uenwn. 310, 0OOHAKO, He
BCeraa onTuManbHoe peweHue, ocobeHHo
B TEX CNy4asx, Koraa Tpebyercs perynupo-
BaTh YaCTOTY BPALLEHWUA Bana asuratens.
Mpeanaraem WCMONL30BaTe ANA MUTa-
HWA ABYX(}A3HOro SNEKTPOABUIaTENs Npe-

NMpeoOpa3oBaTtenb ANA NUTaAHUA
ABYX@Pa3HOro aCUHXPOHHOrO

AneKkTpoasurarensa
B. KAJIALUHUK, H. YHEPEMUCUHOBA, B. YEPHUKOB, r. BopoHex

0bpa3oearesnt, aHaNOrM4HLIA ONMMCaHHOMY
8 [J1]. B Hem ocTaeneHsl ToNBKO ABa U3 Tpex
y3noB A2, K BLIXOOAM KOTOPLIX 0OMOTKM
OsuUrarenst NOAKMOYEHEl B COOTBETCTBUM C
puc. 1. MakcumansHas mMOWHOCTE OBura-
Tena — 500 Br. Yaen A1 neyxdazHoro npe-
obpasoearens cobpax no cxeme, usobpa-
XeHHOoW Ha puc. 2. OH dopmupyeT nocne-
[0BaTENbHOCTM UMNYNBCOB, CABUHYTHIE Ha
YeTBepTb NepPUOaa VX CNeaoBaHus.
Yacrota koneGaHui 3aaiollero reHe-
patopa Ha tanmepe DA1 perynupyerca
nepeMeHHsIM peauctopom R1.1 8 npene-
nax 32...832 lNy. Heobxogumele gna yn-
pasneHns OByMS yanamu A2 nocneposa-

Toka, 06pasyloTcs 3a CYEeT 3a0epHKU ne-
PEKNIOYEHUA TPUITEepOoB MuKpocxembl DD3
OTHOCUTENBHO TPUITEPOB MMKDOCXEMbl
DD1, cozpaeaemoit nyTem MHBEPCUM 3n1e-
mentom DD2.1 nopasaembix Ha Tpurrepb
UMNYNECOB 3aA2I0LWLEero reHeparopa.

B ucxoovom BapuanTe npeobpasosare-
ns [J1] apdexTeHoE 3HaveHue NpuKNagk-
Baemoro k obmotkam anekTpogsBuratens
HanNPsXeHWA U3MEHANOCH B 3aBUCHMMOCTU
OT HacTOThi NYTEM U3MEHEHUSI ANNTENBHO-
CTW 3TOW Nay3el. B paccmarpusaemom cny-
4ae naysa OCTaeTCH HEM3MEHHOW, HO Npu-
MEHEHa AONONHUTENBHAS MOOYNAUMS yn-
PABNAOLMX UMNYNBCOB CPABHUTENBHO Bbi-
COKOMACTOTHLIMKM MMNYNECAMW NepemMeH-
HOW CKBXXHOCTW. 3TO A3ET BO3MOXHOCTL B
Gonee wwpokux npepenax W3MEHATH
3 dexTUBHOE 3Ha4EHME NPUKIAaLIEAEMO-
ro K 06MOTKaM ABUraTens HanpskeHus.

leHepaTop MOOYNMPYIOLWNX UMMYNECOB
BbINONHEeH Ha mukpocxeme DAZ. Ux yacro-
Ta ocTtaetcR pasHoi 3,5 klu, a oTHOCK-
TenbHas ANUTENLHOCTE PErynupyeTcs ot 2
no 98 % nepuona NOBTOPEHUR NepemMeH-
HbIM peaucTopoM R1.2, cnapeHHsIM ¢ pe-
auctopom R1.1, uMameHalwmMM 4acToTy
BpaileHns. 3TM UMNYNLCE NOCTYNAOT Ha
OOVH 13 BXOAOB KaXO0r0 3NeMEHTa MUk-
pocxemsl DD4 v anementa DD2.2, co3pna-
BaA B BLIXOAHLIX CUrHanax npeobpasosa-
TENA BbICOKOYACTOTHLIE "Bpe3kn” HYNEeBOo-
ro YpOEHA perynupyemoit CKBaXXHOCTW.

Takvm  oBpazom,

NnpU HOMWHANBHOM
WNY  MOBLILUEHHOR
4acToTe BPALLEHMA
Ha OBwWratens no-
CTYraeT NoyTy non-
HOE HanpsxeHue. a
C MOHWXEHUEM HaC-
TOTbl OHO YMEHbLUA-
etca. MNpu Hanaxum-
BaHuM npeobpaso-
BaTENR XEnavtensHo
NPOBEpPUTL amnep-
mMeTpom notpebna-
EMbIA  ABUraTenem
ToK W ybegurecs,
9 H2 4yTo paxe npu ca-
MO HW3KOM YacTo-
Té OH HE NPeBOCX0-
AUNT HOMWHaNBHOIO

K%"?ﬂ‘f e #311B  TenbHOCTM MMNYNLCOB GOPMUPYIOTCS C
l o NOMOLLLID TPUFTEpPOB Mukpocxem DD,
O 1L 60 i x DD3 1 noruyeckux anemeHTOB MUKPO-
x 4008 cxem DD2, DD4 Ha ewixopax B1, H1, B2,
K Beixony H2. Mayabi mexay uMnNynbcamu, OTKpbi-
A22 i c2 BAOWMNMI "BEpPXHME” 1 "HVKHKWE" KNIYK
5;620"6"5 STUX Y3NOB, HYXHbE ANS NpPeaoTEpalle-
Puc. 1 HUS NPOTEKAHWA YEpes3 HUX "CKBO3HOro"
O6wuu
1
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L8 0aHHOTO OBura-
TEeNA 3HAYEHWA.

Takoit xe cno-
Cc0b6 perynupoBaHUA HanpsXeHUs MOXHO
NpUMEHUTL U B TpexdasHoM npeobpaszo-
satene [J1], 470 NO3BOAMT pacWKPUTL
MHTEepBan perynupoBaHWA 4acToThl Bpa-
WEHWs Bana NUTAemMoro OT Hero asurare-
na. Ons atoro yzen Al (cm. puc. 2 B [J1])
Heobxoaumo gopaborTaTte No cxeme, noka-
33aHHOW Ha pMc. 3

YHacTe atoro yana, cobparHas Ha MUKpo-
cxemax DD2—DD4 1 DDB6, ocTaetcs npex-
Heit. Mukpocxemel DD1 v DD5S (KS6111AT),
coctosuwme ma anemertoB 2M-HE, 3ame-
HAoTCA Ha K56 171A9 ¢ anemenTamm 3U-HE.
HemHOro uameHseTca cxema 3afaiowero
reHepartopa Ha Tanumepe DA1 n pobaenser-
CH ele 04vH reHepaTop Ha Taimepe DA2.

NUTEFPATYPA
Kanawwnwuk B., Yepemucurosa H. Npeot-
PasoBarent 0AHO(AIHOND HANPAXEHUA B TPeX-
da3znoe. — Pagwo, 2009, Ne 3, ¢ 31—34.
Penaxtop — A foncwi. rpagwxa — A fonrwi




OBa doTtopene

Xors onucaHuit poTopene, asTOMaTuYeCKkn BKAIOHAOLWMX OCBe-
weHne B TEMHOE BpeMs cyTok, 6bino ony6aukoBaHo HemMano, pagmo-
nobuTenn NPoACIKAIOT NPUCLINATE B pe4akuynio BCe HOBbie BapuaH-
761, Cerogns Mel NnpegnaraeM YUTarenam ABa U3 HUX.

“xema npwbopa, YCTAHOBAEHHOro
C. KOCMHCKUM w3 noc. Opwa
Teepckoi 06N. B NOOLE30E XKUNOro A0OMa
1 BKO4AKOWEro B HEM OCBELUEHWE C
HACTYNMeHWeM TEMHOTHI, @ Ha pacceeTe
BBIK/NIO4AK0LLEro ero, NokasaHa Ha puc. 1

OCBeLeHUs TeppuTopuik. [nvuHa nposo-
008, noywmx k hoToanoay, nomkHa BoiTe
MUHUMANBHOR. Bo nabexaHwe nomex mx
HENL3A NPOKNagLiBaTe B OOHOM XIyTe C
npoBopamMu anekTpocetw wnu BGAN3K
3TWUX NPOBOOOE.

c1
0,22 mk = 630 B
/] R3 VD8
n vos, vos 11150« Banatas 5
ns14n VD7
VoIruDa i 1N4148 RS 33« VT
! =] SN H
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R4 220 My =

Tuas

Puc. 1

MNpu oceeweHwn doropeancropa R4
ero CONPoOTUBAEHWE CHUXAETCSH, NafeHwe
HaNPAXeHWa Ha HEM YMEHbLUABTCSH, TpaH-
3uctop VT1 3akpeieaercs, pene K1 v nam-
na EL1 BwiknioyaloTcs, Npu 3aTteHeHUW
¢doTOopeancTopa BCe NpoMCxXoouT & 06-
paTHOM MOpAAKe W namna BKNIYHAETCH.
Konperncatop C1 — K73-17. Ero moxHo
3aMEHNTE NAEHOYHBIM KOHOEHCATOpOM
3apybexHoro Npou3BoNCTEa Ha HaNpAXe-
Hve He meHee 630 B nocTosHHOro wnu
275 B nepemeHHoro toka. Bmecto sapy-
BexHoro TpaHauctopa SS9013H nopois-
pet otedecteeHHbld KT6BOA. PoTtope-
3UCTOP YCTAHOBMEH WMMOPTHBIA, TN
onpepenuTe He yaanock. Ho ero conpo-
TueneHwe, pasHoe 30 kOm B TEMHOTE, NPW
DHEBHOM CBETE yMeHbLIaeTcs Ao 6 kOm.

Pene wcnons3zoBaHo wMnNopTHOe
SRD-24VDC-SL-A ¢mpmbel SONGLE. Ero
06moTka umeeT conpoTvenedue 1600 Om.
WamepeHHbii myasTumeTpom M-830B Tok
cpabaTeiBaHWA paBeH 8,76 mMA, Tok OTnyc-
kaHns — 2,58 mA. KoHTakTel pene pac-
CHMTAHBI HA KOMMYTAUMIO Harpy3Ku MoLL-
HoCcTbio po 1200 B-A (npw Hanpsxenun
250 B nepemeHHoOro Toka).

* * *

Bonee cnoxHbil BapwauT doTopene
npegnaraetr B. KOHOBAJIOB w3 r Wp-
kyTcka. OH paspabortan ero ana ynpaene-
HWSA OEXYPHBIM OCBELUEHWEM Npuneraig-
Wew K KOTTEeLXKY WNWM fadye TeppuTopuu,
MO3BONSNLWMM NULLE OPUEHTUPOBATLCA
Ha Hel B Ho4yHoe Bpemsa. CymmapHas
MOLLHOCTb CBETUIbHUKOB TaKOro OCBELLE-
HUA 0ObIMHO HEBENWKA W HE rpeBbilaeT
LEeCcATOW pONAW MOLIHOCTW OCHOBHOMO
OCBELUEHWA.

Cxema doTopene, NO3BONAOWErO yri-
paenaTe naMnaMv CyMMapHOW MOLLHO-
cTbio 0o 600 BT npu Hanpaxexnwn 220 B,
n3obpaxeHa Ha puc. 2. MNoTpebnaemasn
3TumM NPUBOPOM MOLUHOCTE He NpeBbILa-
et 5 Br. ®oTtoguop VD1 ycraHasnueaor
Tam, roe Ha Hero He Gyaer nonanars ceer
oT ¢ap aBTOTpaHCNOpPTa ¥ U3 OKOH [OoMa.
Ero ocBeweHHOCTb [ONXHa 3aBUCETb
TONbKO OT MHTEHCUBHOCTH ECTECTBEHHO-
rO WM OCHOBHOTO WCKYCCTBEHHOrO

QY DA1 paboTaer kak komnapaTop,
CPaBHVBAIOLMI 38BUCHLLIEE OT OCBELUEeH-
HocTu GoToguopa HanpaxXeHuwe, nocTy-
nailowee ¢ penurtens, obpasosaHHOro
atum coToguopnom u peauctopom R1, ¢
06pasuoesiM HanpaXxXeHWemM, NocTynal-
LM C ABWXKKA NOACTPOEYHOro pe3nctopa
R3. Peanctop R6 cospaer nonoxvresnb-
Hyl0 0BpaTHyl0 CBA3b, HE TOMbKO YC-
KOpRoWyo cpabareiBaHue komnaparopa,
HO ¥ 06ecne4yvealoLly0 rMcTepesnc ero
XapakTepucTukM nepeknioyeHws. B pe-
3ynsrate GOTOpEne BLIKIIOHaET DEXYPHOE
oCceelleHve npy BonslLen OCBEWEHHOCTH
¢oToanona, Hem BKMAKHAET ero. ITUM
YCTPaHAETCA XaoTUYeCKOe MHOrokparHoe
BK/IIOYEHWE W BBLIKAOHEHWE namn fpw
oceeweHHocTh, Bnvakol Kk noporosoi. K
vHBEpTUPYIoWemy exony OY ans nopaene-
HWA NOMEX NOAKMOYEH KoHpeHcaTop C1.

O cpabateiBasnn GoTopene — ycra-
HOBKE BbICOKOTO YPOBHA HanpsiXKeHus Ha
ebixope OY — curHanvsvpyer BKNHeHe
ceetoguopa HL1. OgHoBpemeHHO Ha4qwm-
HaeT NPOTEKaTb TOK YEPEe3 BKAIOHEHHbIN B
IMWTTEPHYID Uenb TpaHauctopa VT1
wuanysalowmin apon ontpoHa Ul. @oTocu-
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Mpuem craren: mail@radio.ru
Bonpock:: consult@radio.ru

PALINO Ne 2, 2010

Heprex nevaTHoW nnatel doTopene
npeacrtasneH Ha puc. 3. OHa v Tpasc-
¢opmaTop T1 3akpenneHs 8 kopnyce
OQHOrO 13 CBETUNBHUKOB AEXYPHOro Oc-
BeLeHns, a ¢potoamop VD1 3akpenneH Ha
BHELHEW CTOPOHE KOPryca € y4ETOM Npu-
BEJEHHLIX Bbille PeKoMeHDaLmii.

Bmecto dotopvopa ®0256 moxHO
npumennTs @252, ©263, ©A230 v apy-
rMe C WHTerpancHol MyBCTBUTENBEHOCTHIO

He xyxe 0,6 mkA/nk. Bmecto mMukpocxembt
K140¥[708 nopoinyT ee aHanorv B opyrux
kopnycax (Hanpumep, K140YAQ7) wnu
K140Y[O608. Nopbwpate 3ameHy CUMUCTO-
py TC106-6 HyxHO cpepw aHanoruyHbIx
NpuBOPOE C AONYCTUMLIM HAMNPSKEHWEM
He meHee 600 B v BInepXKWBaIOLLMX CyM-
MapHbIM TOK BCEX Namn OexypHoro ocee-
weHus. Cumnctop HeobBxoopmo cHabauTe
rennooTeofom pasmepamm 20x40x50 mm.

MNopcTpoeurbiv peanctopom R3 pobu-
BaIOTCA HW3KOrO YPOBHA HanpsxXeHus Ha
Beixope OY DA1 npw oceeweHviu ¢oto-
auopa VD1 namnoir 20...40 Bt ¢ pacctos-
HUs 2...3 M. MNPy NepEKPLITUM CBETA PyKO
doTopene ponxHo cpabaTeiBath, 4TO
GUKCHPYIOT MO CBEYEHWMIO CBETOAMONA
HL1.

Pegartop — A. fonrwi, rpacuca — A fonrwi
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HAUKaALUS

PeXumMoB paboTbl KBAPTUPHOrO

3BOHKa

E. IKOBJIEB, r. ¥xropopg, YkpanHa

" BaPTWPHbIE 3BOHKW — HeoTbemnemas
COCTaBnAoLWan Hawero beira. MMy He
060pynoBaHbl pa3ge YTo fayHbIe NOMUKK,
Aa v TO He Bce. TPagMuUMOHHO Takaa CuUC-
TEMa OnoBelleHns O MpUxXoge rocTei
COCTOWT U3 3MIEKTPUHECKOrO 3BOHKA B KBap-
TUPE W KHOMKW Ha BXOAHOW gsepw. Ho ot
TAKOro "NpUMUTHBM3MA" CTPaAaT Cembu
C ManeHekumu petemMu. HacTo roctv npu-
X0AAT MMEHHO B TO Bpems, korna pebeHka
ynoxunu cnate. MDOMKWIA 3BOHOK MOXET
ero pasbyouTe. A ecnv KTo-To nepenyTan

Korpa ebiknioyatens 3aMkHyT, a KHONKa
OTNyweHa, B pe3ynsTate LWYHTMPOBaHMA
avogam VDS 1 VD6 koHpeHcatopos C1 m
C2 kaxOpiil U3 HUX 3apAXAETCA TONLKO B
"ceoemM” Nonynepyvone CETEBOro MepemeH-
HOro HanpsxeHws. XoTa eMKOCTb KOHOEHCa-
TOPOB OOMHAKOBAa. CKOPOCTL MX 3aPAAKW
OKa3blBaETCH PA3HOW, NOCKONLKY B NONOXU-
TensHOM Monyrnepyvode ToK TEYeT Yepes
pvopsl VD2, VD3, VD6 v peanctopsl R1, R2,
d B OTpMuaTensHoM — 4Yepes gwoas VD1,
VD4, VD5 v peavctop R3. 310 nNpvsoauT K

okono 5 Iy, a kpacHoro (3B0HOK BLIK/HOYEH)
okono 2 lu.

MpwW aHanuse pPaccMOTPEeHHOI Cxembi
HanpalwwvBaeTCa 3amMeHa yana U3 pesucTo-
poe R2, R3 w pvopoe VD3, VD4 opHum
PE3UCTOPOM CONPOTUBNEHWEM 33 kOm.
Mpy aTtom HoMWHAN peswucTopa R1 HeoB-
XOOMMO YMEHbLLWKNTE Ao 16 kOm. Takow Ba-
pvaHT Bbin MCrbITaH, HO OKa3anoChk, YTO Npw
Pa30MKHYTOM BblknioyaTene SA1 u Haxa-
TO# kHonke SB1 HanpskeHwe, npunoxew-
HOe K 3BOHKY HA1, He ymeHbluaeTcs B
DOCTATOMHON CTENEHW W CUrHaML! "BBIKNIO-
HYeHHOro" 3BOHKa, XOTA W ocnabneHHbie,
BCE-Taku CAbILLHbI

[HsyuseTHeie ceeToamoas L-57EGW Mox-
HO 3ameHwTb, Hanpumep, KUMNO45A-M —
KWNO45B-M v popyriMu CO BCTPEYHO-
napannentHeliM BKIIOHYEHWeM KPMCTANMoB 1
OByMs BoiBOpamu. Ecnu takux Hamti He
YOAN0Ch, MOXHO NpMMeHnTs 1 Bonee pac-
NpOCTpaHeHHbLIe OByLBEeTHbIE CBETORMOAR

R1 VD2 R2 VD3 \
33k 1NA0OT 16k 1N4OOT7 vs1 DE3 | VD1-VD4
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KBapTUPbI W HACTOWYMBD 3BOHWUT HOMBIO...
MpuatHoro mano. 470661 Mabexare Takux
HENPWATHOCTEN, paavoniobuTens O0NXeH
pewuTs age 3aaa4n: obecneymnTs BO3MOX-
HOCTb OTKMIOYEHWS 3BYKOBOrO CWrHana u
NPenycMOTPETE CBETOBYID MWHAWMKALMIO
3TOro pexuma v NpUXona rocTs.

B nocnepHee Bpems Takwx KOHCTPYK-
UM — KparHe NpocTeix 1 Be3 ucronsaoea-
HUs AePUUMTHBIX AETANEn — B pagmoniobu-
TENLCKUX XypHanax 6eno onyBnvkosaHo
MHOro. lNpepnaraeman OTMMHAETCA TEM, YTO
MOAGET CUrHaN O HaXKaTUKM Ha KHOMKY Bbl-
KNIOYEHHOIO 3BOHKA HE TONBKO XO3AWHY
KBaPTUPLI, HO W rocTio. eifcTeuTensHo, ec-
NW FOCTb, HEXKMMARA Ha KHOMKY 3BOHKA, CUr-
Hana He YCALILLWT, TO, CHUTas, YTO 3BOHOK
HEWCNpaeeH, Ckopee BCero, HaYHer "Gapa-
GaHuTL" B gBEpL. A BOT Mpu HANWYMA CBETO-
BOW WHOMKAUMWM HaXaTws OH COMTET, YTo
3BOHOK HaxOQMTCH OAneko BHYTPW KBapTu-
Pbl ¥ HE CALILIEH NMWLLIE MO 3TOM MPUHMHE.

B cwcteme cvrHanMzaumn, cobpaHHoi
1o 1306paeHHON Ha pMc. 1 cxeme, npume-
HEHEl fABa OBYLBETHLIX ceeTommopa HL1 v
HL2 ¢ coepuHeHHbIMW BCTPeYHO-napan-
NEentHo KpUCTanNam pa3Horo LseTa ceevye-
HWs. OouH M3 CBETOAMOLOE PACrioNaraioT B
Kopnyce kHorku SB1, ycTaHoBNeHHOI cHa-
PYX1 Y IBEPU KBADTUPLI, @ BTOPOW — BHYTPU
KBapTWpb! PAAOM C BbiknioqaTenem SA1 Mpu
3aMKHYTOM Buikntoyarene SB1 anektpomar-
HWTHBIN 3BOHOK HA1 paBoTtaert kak 0BbiuHO:
3BEHWT MPU HAXATUW Ha KHOMKY SB1

TOMY, 4TO koHpeHcatop C2 sapswaercs
bbICTPEE, 8 CyMMapHOe HanpsXeHue Ha
ABYX KOHOEHCATOPax OKa3bLiBaeTCs npunio-
SKEHHbIM MUHYCOM K CUMMETPUSHOMY JMHW-
cropy VS1 v nniocom k peauctopy R4. Kak
TONBEKO OHO [OCTUraeT npuBnuauTensHo
30 B, AMHUCTOP OTKPLIBAETCS W KOHOEHCA-
TOPBI Pa3paxatoTcs Yepes “"3eneHsLie” Kpu-
crannb ceetopmopoe HL1 wHL2, nocne vero
AMHUCTOP 3aKPLIBAETCS W NPOUeCcC MOBTO-
PRETCA. AMMIMTYOA UMMYNBECOB TOKA Yepes
CBETOAMOOk! OrpaHuieHa peancTopom R4,

Korpa seinioHatens pasomkHyT, uerb
3apanky koHpeHcatopa C2 Toxe okaskisa-
eTCA Pa3s0MKHYTOW, OH MEepecTaeT 3aps-
*artecs. CymmapHoe HanpsKeHne Ha KOH-
Aexcaropax C1 u C2 MeHseT nonspHocTs, U
nocne OTKpbIBAHWA auHMcTOpa VS1 Tok
TEHET yxe qepe3 "KpacHbie" kpucTannbi
CBETOOMOAOE. B 3TOi cuTyaumn npy Ha-
XaTmm Ha kHonky SB1 ob6moTka 3BOHKa
CPaBHUTENLHO HW3KOTO CONPOTUBAEHWA
(2...3 kOm) obpasyer ¢ pesuctopom R1
3Ha4MTENbHO BONbLUEro CONMPOTUBAEHWS
penvrens HanpsxeHus. OHO YMEHbLUAETCS
HacTOMLKO, YTO CTAHOBWUTCH HENOCTATOM-
HbIM KaK AN7 3BY4aHWs 3BOHKA, Tak W Ona
OTKPBIBAHWA AuvHMcTOopa VS1. Benbiwkwm
CBETOOMOA0B MPEeKpawatTes. IT0 curHa-
NU3VPYET X039MHY O NPYXODE roCTH, a emy
CamMOMY O TOM, YTO CUTHAN MPUHAT,

Ecnv HomMUHaNL! 3nemeHToB cooTeeTcT-
BYIOT YK&3aHHBIM Ha CXeME, HacToTa BCrbi-
ek 3eneHoro ugeta (3BOHOK BKMAKOYEH)

C Tpems BbIBOOAMW, ODMH W3 KOTOPbIX —
oBwwii katon, a ABa Apyrix — aHoMb! Kpu-
CTannos pPasHOro LBETA CBEYEeHWs, Ha-
npumep, L-SSEGW. Wx BkniovaloT B3ameH
ABYXBLIBOOHbIX MO CXEME, rNoKa3aHHoi Ha
pwvc. 2.

MoxHo npumMeHUTE 1 OBbINHLIA OAHO-
LUBETHLI CBETOAMON, BKMIOHME Ero 4epes
anoaHeii MocT (puc. 3). O pexume pabo-
Thl 3BOHKE (BKNOHEH—BLIKNIOYEH) B 3TOM
cnyyae GypeT CBMOETENLCTBOBaTh NWLLL
pasHas YactoTa MUraHWs CBETOaMOAA.

MNposopa, uoywme k ceeToguony, ycTa-
HOBNEHHOMY 33 npegenamv KeapTupbl,
0BbIMHO MPUXOQUTCA Oenate AOBOABHO
AnvHHbIMK. WUx nerko obopeatb, B TOM
4ucne npenHamepeHHo W3 XyAMraHckux
nobyxaeHuin. Ecnu Takoe cnywarcs, uerns
paspsankn koHpexcatopos C1 u C2 Byper
pasopeaHa, v OHW 3apRAATCH OO Hanpsxe-
HWUA, BNM3KOro K amnnuTyge CeTtesoro
(Gonee 300 B). KoHpeHcaTophkl, He paccHu-
TaHHble Ha Takoe HanpsxeHue, NpobsioTcs
¥ naxe paspylarca.

Ecnu npeporepatuTte nopo6Hoe paseu-
THe CODBITUIN YCTaHOBKON OKCUOHLIX KOH-
OEHCATOPOB Ha HaNpsXeHwe He MeHee
350 B He rnipencTasnseTca BO3MOXHbBIM
(Hanpumep, rabapwTel yCcTpoWicTEAa Orpa-
HUNEHEL), TO MEXAY NNOCOBLIMI BLIBOAZMU
KoHpeHcatopos C1 u C2 pekomeHayetcs
BKNKYUTE Mapy NocnenosartensHo coeam-
HEHHbIX AMHUCTOPOB, aHaNorM4HLIX VS1.

Penaxrop — A Lonrvi, rpacdma — A Lonrii




OxpaHHbIN CUrHanu3arTop
C ucnonb3oBaHuem KaHana GSM

C. NON030B, r. Kpusoii Por, YkpaunHa

GSM (Global System for Mobile communications) — rnobansxas
cucTeMa MoGunbHOM CBA3M — Haubonee NONyNApHLIA B MUpe ung-
POBOH CTaHOAapT Tene@doHHON COTOBOM CBA3M, UCMNONLIYIOWNWA TPH
YacToTHLIX guanaszoHa — 1900 My 8 CLUA, 900 » 1800 Mly B
Espone. BypHoe pa3sutue cucteM MoGMIbHOW CBA3M, MOBCEMECT-
HOE paclmpeHue 30H HafeXHOro pagnoNnoKpbITHA, MOCTOAHHOE CHU-
MeHue CTOMMOCTHM yCAyr OnepaTtopoB AenaioT npusenexarenbHo#
cBs3b No kawany GSM B cutyaymsx, rae paHee TpaguUMOHHO NOJb-
30Banuchb pagvoKaHanoM APyroro Tuna.

B ctarbe, NoOMeLweHHOR HUXe, ONUcaHo OXpaHHOe yCTpOHCTBO,
KOTOpOEe, BO-nepBbix, crrocob6HO nNpu cpabaTeiBaHUM TOro UK UHOIO
CTOPOXEBOro garyMKka JO3BOHUTLCA XO3AMHY oxpaHsemoro obsekra
¥ COOBLNTE eMY, Kako#i KOHKPEeTHO fAaT4ymMk cpaboran, a 3atem npea-
FIOXHUTE NOCAYWaTh 3BYKOBYIO 06CTaHOBKY Ha ob6bekTe, BO-BTOPbLIX,
Ha 3BOHOK XO35MHA B NPOMU3BOSIbHBIA MOMEHT MOXET OTBETHTb, Gbino
NN B TEYEHHE KOHTPOAMPpYEMOro oTpe3ka BpemeHn cpabarsiBaHue
A[aTYUKa, M ecnun ga, TO KaKoro UMeHHo, U, B-TPETbMX, Bce coobuje-
HUS YCTPOMCTBA — peyeBsie (3 He YyC/IOBHO-KO4OBbIe).

Oxpan—mun CUrHaNU3aTop ¢ UCNoNL30-
paHuem kaHana GSM dopmupyer
peyesble COOBLUIEHUA O HECAHKUMOHWPO-
BaHHOM MPOHWKHOBEHWW HA OXPaHAEMbIA
ofwekT (aBTOoMOBWNL, rapax, nadya, Keap-
TMPa 1 T. N.), & TAKXE O ero COCTORAHWM B
TEKYLUMIA MOMEHT (N0 3anpocy). OnvcaHus
NonoBHLIX YCTPOWCTE, Pas3nuuyaiouwmxcs
GYHKUMOHANBHBIMKM  BO3MOXHOCTAMW W
CNOXHOCTHIO, MOXHO HAWTK HA CTpaHWLax
xypHana [1. 2].

OCHOBHBLIMW y3Namu CcurHanuaaropa
cnyxar mMukpokoHtTponnep PIC16F876,
3anoMuHaowee yctponcteo MMC (Multi-
Media Card) HeGoNbLWON EMKOCTU U MO-
BunbHEIN TenedoH MopansHo ycTapesLen
mopenn. B ycTpoicTBe OTCYTCTBYIOT Ka-
Kkve-nubo aedpuLMTHEIE MK AOPOrocTos-
wme petanu, oHo He TpebyeTt Hanaxwea-
HWA, W3rOTOBMEHME Ero BNONHE Nog cuay
paauoniobuTtento cpeaHen ksanubukaumm.

CurHanuaatop moxet BeiTe pononHe-
HWUEM K UMEIOLLEWCH CUCTEME OXpaHHOWM
curHanusaumy aesTomobuns unu paborate
CaMOCTOATEALHO, NP 3TOM HWKaKOW A0-
paBGoTkK UNK M3MEHEHWs NPOrpamMmel He
norpebyerca. [na Bbi3oBa enagensua
obbekTa MCnonbL3osaH NpuMHUMN BeICTporo
Habopa TenedOHHOro HOMEpa, ONs Hero
HeobxonumMo Ha kakoir-nubo kHonke anna-
paTa 3anporpaMMupoBaTe HOMEp, No KO-
Topomy Byner npowv3eeneH 3s80HOK. Muk-
POKOHTPONED HEMPEPLIBHO aHANU3VPYET
COCTOSHWE OaTYMKOB W YNpasnsaeT menon-
HUTENBEHLIMKY MEXaHW3MamMm — MoBuNkL-
Helv TenedoHoM, paguonepenaT4ukom,
AONOAHUTENEHOW CUPEHOW, KOHTPOAWPYET
roToBHOCTE k pabote MMC v MoBuneHOro
TenedoHa, ynpasnset 3apsukon barapeun
TenedoHa.

Ecnu cpabortan 70T MM MHOKM OaTHuK,
YCTPOWCTBO A03BaHMBAETCA Ha TenedoH
Bnagencsua u GopMupyeTr pevesoe co-
obuwenre o npowsoweawem cobbiTud.
Bbizoe OyOoeT NOBTOPATLCA 00 MOMEHTa
nonyyeHus oBpaTHOro 3BOHKA OT X038KMHa
B NOATBEPXAEHWE O NPWHATOM coobuie-
Huw. Ecnum yepea 4...5 MuH nocne nonyye-
HWA NOATBEPXOEHWA O NPWHATOM Co06-
LEHWW OaTYMK OCTaHeTcs cpaboraswmm,

T. €. HUKaKUX MEpP ON8 M3MeHEekWA cuTya-
UMK He NPeanpuUHATO, YCTPOWCTEO NOBTO-
pWT BEI3OE MO TOMY Xe anropuTmy. lNocne
3BOHKA XO3AWHY YCTPOWCTBO BKMOYMT
cupeHy, kotopas Gyper pabortate Bce
BpeMA, NOKa AaTyvk He ByneT BO3BpaLLeH
B NEPBOHaYanbHOe COCTORHME.

Ecnv nocne mony4eHws NoaTeepxne-
HWS XO3RWHA O Npueme cooblieHws nar-
44K BEPHETCR B MCXOOHOE COCTORHME,
YyCTPOMWCTBO nocu4wTaer cpabatbisaHve
CNy4aiHBIM W NPEeKpaTUT BeI30B XO3AWHA
0o cnepywouwero cpabaTelBaHWa Kakoro-
nubo paryuka. MNpw cpabaTteiBaHnK OBYX M
Bonee NaTHMKOB YCTPORCTBO coobluaeT 06
aKTUBM3aUMK KAXKAOTO U3 HUX.

MNpepycMoTpeHa BO3MOXHOCTL KOHT-
PONA TEKYLLEro cocToaHus obbexTa nyrem
3BOHKa OT X03AMHA K YCTPOWCTBY, Npwn
3TOM NOCNE COEAUHEHWA NPO3BY4UT peYe-
Boe coofLuleHWe O TOM, 4TO NPOMCX0aMN0
(NponcxoamT), Ha4YnMHas € MOMEHTA
BOYeHns obwekTa noa oxpaHy — cpaba-
ThiBan Kakon-nubo [aTtyvK, BKOHEH
TaKoW-TO M3 HUX, W XE BCE B NOPAOKE.
®passl ana cooblweHnid 3anucadsl B
namaty MMC, npouecc ux NOAroTOBKW
npocT, pasmep ™MoxeT OwiTb NOGLIM.
Hanpumep, ecnu Npy 3B0HKE OT X03AWHA K
YCTPOMCTBY HWKakuX COObITWMIA HE Npo-
“3owno, B TenedoHe MOXET NPO3BY4aTh
nobumans Menoaua unu OTPLIBOK Kakon-
nubo necHwn. Mpu HewcnpaeHocTh MMC
XO3AWH YCNEILUWUT TOHANLHLIE CUTHATbI.

B kayectBe QONONHWTENLHOro kaHana
CBA3W BO3MOXHO (HO He obBf3arentHo)
NpUMEHEHWE PAAMOCTaHLNKN NPOMBILLINEH-
HOMO WNW COBCTBEHHOrO W3roTOBNEHWSN,
noaKNoYaemoi Kk OTOENLHOMY pasbemy
MpegycMoTpeHo pesepBrpOBaHWE nuTa-
HWS OT ee akkyMynsTopHoi batapen. Ecnu
K€ PaAUOCTaHUMK HET, XEeNnaTeneHO K KOH-
Taktam NUTaHus Ha 3TOM pa3beme nopa-
KNIOYUTb  aKkymynatopHywo Gartapeio
eMKOCTbiO He meHee 400 mMAY Ha Hanps-
*eHue He meHee 6,5...8 B, yctaHoBuWE Npw
3TOM COOTBETCTBYIOLIEE MpEefensHoe
3apAOHOE HANPKEHNE.

MpuHUMNMansHas cxema OxpaHHoro
curHanuaaropa npeacrasneHa Ha puc. 1.

Mocne BKNOYEHWS NUTAHWS KOHTPONNep
npoBepseT cHayana roToBHOCTL k paboTte
MMC DS1, 3atem mobuneHoro TenedoHa.
Ecnu nogroroeka (vHuumanusauma) MMC
npoLwNa ycnewHo, NPo3By4uT OAWH KOPOoT-
Kuia (250 Mc) curHan CMpeHsl, & Npu nono-
KUTENBEHOM pe3ynbTate TecTMPOBaHWA
Hanuuusa 1 ucnpasHocTu TenedoHa Gyner
BKNOYEH ceeToamop HL1.

HauanebHas wHuumanuzauma MMC —
BaXHbI MOMEHT Npw patoTe ¢ Hel. [Jeno
8 TOM, 4TO NOCne NoAaYn NUTaHWA kapTa
HaxoauTca B pexume "MultiMediaCard ', a
ANA COBMECTHOW paboTsl € MWKPOKOHT-
ponnepom ee HeobBxoaMMO NEPEKNIoHUTE
B pexwum SPI (nogpobHee 06 3TOM MOXHO
yaHaTe u3 ctatek [3]). Biouaert ero (vHn-
uManuavpyert KapTy) MUKDOKOHTPONnep
nopaYell cneuMancHoW nocneposaTent-
HoCTH KOMaHg. OKOHYaHWe MHWuuWanuaa-
umn SPI conpoBoXaaeTcs KOPOTKWMM Cur-
Hanom CYpEeHsL.

Ecnn vHMUMANM3auus N0 KakuMm-TO
npU4KMHEM He cocTosnack (ABneHve pef-
KOE, 0QHaKO BO3MOXHOE ), MUKPOKOHTPOM-
nep OTKNOYaeT NuTaHue KapTel. [lng atoro
no KOMaHAae ¢ ero eoixopa RA4 oTkpuieaeT-
cs TpaHaucTop VT7, a VI8 — 3akpbiBaet-
cq, koHpeHcaTopel C19, C20 paspsxatoT-
ca yepes avoa VD8 w Tpanawctop VT7.
3arem NpoW3oHMOET HOBAA MONLITKa MHW-
umanuzaumm. Bcero npenycMmoTpeHo
WecTHaauaTh NonuiTok 8 TedeHne He 6o-
nee 5 MMH.

Ecnu BCE NONLITKKM HE NPUBENU K HYX-
HOMY Pe3ynkTaTy, TO 3T0 CBUAETENLCTBYET
o noepexgeHunn MMC. B atom cny4ae
NPO3BY4YaT 0Ba KOPOTKWX CUrHana CUpeHbl
1 B3aMeH roNoCOoBbLIX COODLUEHUI YCTPOW-
cTeo Oyner nepepnasate no TenedoHy npe-
PBIBUCTEIA TOHANBHBIN CUrHAaN.

Mo okoHvakuu Npouecca uHWUManu3a-
UMM MWKDOKOHTDONNED MPOBEPUT Hanwu-
yne 1 BrkoNeHWe TenedoHa No NpUCYT-
CTBUIO HaMNpPsXeHWs Ha aKTMBHOM KOHTaK-
Te ero KHOMO4YHOro Nons — B paccMaTpu-
BaeMom cny4ae 3To 0B BeIBOA, KHONOK
"OT160oi” 1 "Brizor” (puc. 1), nookmoYeH-
HBIM K nnHuK RAD MukpokoHTponnepa DD1
yepes GydepHyo CTyNeHb Ha TPaH3UCTO-
pe VT10. Heobxoanmo OTMETUTL, HTO Npu
BbIK/IIOYEHHOM TenedoHe W BKIIYEHHON
Ha 3apsaky ero batapee Ha obuwem Nposo-
[e yKa3aHHblX KHOMOK Takke WMEEeTcs

HanpaxeHue, NO3TOMY NpY ONpeaeneHum

COCTOSIHUS  TenedoHa (BKNHeH unn
BLIKJIIOHEH) MWKPOKOHTPONNER Yepes Kax-
asie 5 c oTknosaeT Ha 2,5 ¢ 3apsaky 6ata-
pew, 3akpbiBas TpaHaucTop VT6 curHanom
¢ eoixopa RA1. B tesenne atux 2,5 ¢ npo-
rpamma TecTHpyeT cocTosHve TenedoHa
W MUKPOKOHTPONNEP BbINOAHAET TPW
NONbITKK Ero BKAIONEHWA, NOLABAA CUrHAN
C Beixoga RA2 Ha BKNOYEHWe Npasoro no
CXeme onTpoHa napo U2.

OpHoBpEeMEHHO € TenedoHoM HaYnHa-
et paboTate paguonepenaryuk, Nopkno-
HEHHBIM K passemy X2. Ecnv MOBUNbHBLIN
TenedOH He BINMOYUNCH, YCTPOWCTBO Ne-
pexoouT B pexwum paboTel TONLKO Yepes
nepegaTyvk, Npu 3ToM ceetoowon HL1
OyaeT BbIKIOYEH.

Nocne sxmoueHna TenedoHa (Nnepepar-
YK npu atom pabortaer kak ayGnauvpyio-
LUMIA; X MUKPOMOHHBIE BXOAE!I BKNOYEIOT-
CA napannensHo) pexwum 3apspku ero
Garapeu NPoaomMKaeTCs NO TOMY Xe anro-
putmy — 5 € 3apsnka ekniodeHa, 2,5¢ —
sbiKNO4eHa. 3apsaHoe HanpsxeHue Bara-
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TOp Ha TpaHaucTope VT35, peauctop R17 — Ta6nuya 1
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Npumeyarue. 3Hak "—" 03HaYaeT 4To
NUHKUA OTCYTCTBYET, 8 3HaK "X" — 4TO COCTORHUE
NUHWK He onpeaeneHo.

Ta) paHee yCTaHOBNEHHOMW CUCTEMB! 2BTO-
CUrHanW3aumu, KOTOpblii NpencTasneH B
WHCTPYKUMKM K HEW Kak "oTpuuartensHbif
BbIXOA MNPV BKNIOYEHHOM PEXMME OXpaHbl
Ans ynpaeneHus OononHuTensHeiv H.3.
pene GnokwpoBkw peurarvens”. Takum
obpa3om, 310T KOHTaKT Byner asTomatu-
YeCcKu 3aMbIKaTLCH Ha KOPNYC Kaxablid pa3
rMpy NOCTAHOBKE CWUCTEMEI Ha OXpaHy wu

ocTasathCs "3a3emMneHHBIM” [0 OTKIoNe-
HWa oxpaHbl. O4esnpHo, 4TO B Cny4ae
PUMEHEHWA ONWCHIBAEMOro CUrHanmaa-
TOpa ANS OXpaHbl KBapTupbl HeoBXo0auMOo
Mexay KOHTakTom 9 pasvema X1 1 obmm
NPOBOAOM BKNK4YMTE Tymbnep. repkoH
WMN MHOW KOHTaKTHBIA NaTYMK.

DyHKUMOHENLHOE HAa3Ha4YeHue BXO-
[0BE/BLIXO00B NOPTOB MUKPOKOHTpONNepa
DD1 ceepeHo B Tabn. 1, a cocrosHwe
BXONOB/BLIXOA0B B PEXUMAaX OXWOAHWA
(OxpaHa He BKIOHEHA) W OXpaHsl — B
Tabn. 2.

MoBunsHeIA TenedoH COBANHEH C CIr-
Hanu3aTopoM OTPE3KOM AeCATUNPOBOA-
Horo kabens. Kak 6eino ckasaHo Beilwe, Ha
MoBuneHoM TenedoHe Heobxoaumo 3a-
NporpamMmMmnpoBaTb HOMEP KHOMKKW, nocne
HaXKATHA HA KOTOPYIO curHanusaTop Gyner
coobLiate 0 cnysmeliemMcs Ha obbekTe. H
eeifpan kHonky "4". Habop HoMepa MWK-
POKOHTPONNEP 3aryCKaeT CUIHANoM C Bbi-
xoaa RB4, ycTaHaenveas Ha HEM BbICOKMIA
YPOBEHb, NPy 3TOM TpaHauctop VT12 oT1-
KpLIBAETCH, 3acTaensa cpaboTtaTts npassiii
no cxeme onTpoH napel U1, koTtopein B
CBOIO O4Yepedb 3aMKHET KOHTaKTbl KHOMKW
4",

Mocne nepexoga B pPexum OxXpaHbl
MWKPOKOHTpONNEp eule pa3 nposepset
BK/IKOYEHHOE COCTORHWE TenedoHa ¢
CHOBa MpW BbIKNIO4EHHOW 3apanke Gara-
peu, kak Guino onucaHo padee. Ecnv ne-
06x00MMO, MWKPOKOHTPONNEP Npeanpuv-
HUMEET NONBITKW BKOYEHWS BLIKNIOYEH-
HOro TenedoHa.

Yepesz 5...10 ¢ nocne nepexopa B
pexumM OXpaHbl 3BY4UT OOWH KOPOTKWIA
3BYKOBOW CurHan, ecnu tenedox paboto-
cnocofeH, unu TpU KOPOTKUX CUrHana,
ecnu TenedOH He BKMOYEeH — Toraa
coobiueHua ByayT nepenaBaTbCA TOALKO
Yyepes paguonepenaTHuk.

B atom pexume yCTpPOMCTBO oTpearu-
pyer, BO-NepebiX, Ha CurHan o cpabarToiBa-
HUKM WMELLENCs aBToCUrHanu3auun no
KPaTKOBPEMEHHOMY MNOSBNEHWIO Harnps-
xeHusa 12 B Ha koHTakTe 3 passwema X1 (ot
namnel ykasaTtens noeopoTos), T. €. no-
ABUTCA HanpsxeHve 5 B Ha exope RBS
MWUKDOKOHTPONNEPA; BO-BTOPLIX, Ha CWr-
Han partyvka OBUMXEeHUs (nepemelueHus
yero-nubo wnn koro-nnmbo B oxpaHsae-
moit 3oHe [4, 5]) no oTknwYeHwio OT
obwero npoeopa xoHtakta 10 pasvema
X1; B-TpeTbMx, HA CUrHan gartyvka kadqa-
HWA (0 Hem ByneT cka3aHo HWXe, a 30ech
OTMETMM, 4TO Celyac B aBTOMODWUNLHBIX
CcUrHanua3aTopax npUMEHRIOT OaTYMK
ypapa, HagexHo cpabarteiBalowmii npu
pa3buBaHMM CTEKNAa MawwHbl, HO Np!
3TOM MOYTH HE pearnpyrowmWi Ha NonNLITKKU
BYKCUPOBKKM aBTOMOBUNS UNK AEMOHTaXa
KOneca — B 3TUX CNy4asx AaTYUK KadaHWA
He3aMeHuM).

Kpome Toro, curHanvu3aTtop KoHTponu-
PYET Hanuuue/oTCYTCTBUE HaNPAXEHWR
60pTOBOIA CeTW, NPeceKas NnonbITkM BelBO-
0a v3 CTPOos CMCTEMbI aBTOCMrHanMaaumm
oTKNYeHem BaTtapen akkyMynsTopos
asToMobuns (onuma paboTaeT TOALKO C
CUCTeMaMW CUrHANW33aLWK, KOTOPLIE NMpw
OTKAKHEHUM NMTAHWUA "3aNnoMUHAIOT" Npe-
OblAyLLEee COCTORHWE, Kak, Hanpumep,
APS 1350, wnu nNpu BKAIOYEHWW pexumMa
oxpaHbl annapatHo — Tymbnepom), a
TaKke OTEBevaeT Ha 3anpoc Bnapensua o
TekyLweM cocTosHuu obbekta no renedo-
Hy. B MCX0QHOM COCTORHUW Ha aKTUBHOM

KOHTakTe 380HKa TenedioHa NPUCYTCTBYET
nocrosHHoe HanpsxeHue 4 B. Mpw nony-
YEHWW BXOOALEro Bbi30Ba HA 3TOM KOH-
TakTe MOABNAETCA MMMNYNLCHBIA CUrHan,
KOTOPbIA NOCNe WHEEPTUPOBAHWA TPaH3U-
ctopom VT9 noctynaer Ha exon RB7 Muk-
pPOKOHTpONNEpa.

Yaen parduka kadaHws cobpaH Ha
mexaHuame mukpoamnepmetpa PA1, OY
DA3, paboTalowem ycunurtenem nepe-
MEHHOrO TOKa, W NepexnioyaTensHoM
TpaHaucTope VT4 30HY 4yBCTBUTENEHO-
CTU JaT4MKa YCTaHaenuBalT NoacTpoey-
HbiM peawncTtopomM R2. MNpu nokadnsaHun
aBToMOBMNA Ha BLIBOOAaX MWKpOoamnep-
MeTpa BO3HWKAET UMMYNLC HanpsXeHus
aMNAUTYOLI KOTOPOro nocne ycunexnwa OY
DA3 pgocratodHO ANS OTKPseIBaHMA nepe-
KnoYaTenbHOro TpaHauctopa Vi4 (B
MCXOOHOM COCTORHWW 33KPLITOr0).

Ha Bxopne RC6 mMwkpokoHTpOnnepa
DD1 nosenseTcs MMNYNbC HanpaxXeHws
BHICOKOro yposHsa. Bpems onpoca exoaoe
HECOM3MEPWMO MeHblUe ANWUTENbHOCTU
WMNYyNbCa Ha KonNNekTope TpaH3ucTopa
VT4, noatoMy MWMKPOKOHTPONNep eceraa
ycneeaeT 3adWKCUpPORaTe Hanu4ue WUmM-
nynbca ar4via kavaHua,

KoHpeHcaTopsl C4, C5 cnyxat ans
YMEHBLUEHWS BIMAHWA NOMEX OT nepeaar-
yuka MoBunsHoro TenedoHa, XoTs OCHOB-
HOW (OUALTP 3TUX NOMEX Peanvu30BaH Npo-
rpamMmMHo. KOHCTPYKUMA AaTyuka KavyaHus
nogpoBHo onvcaHa e [6] u B UHTepHeTe
(Hanpumep, [7]).

Crabunurporel VD4, VD5 1 pesvcTopsl
R29, R30 cnyxat onA NOHWXEHWA Hanps-
JKEHWA CUTHANOB, NOCTYMNaLWMX C pagbemMa
X1, po 5 B. Tpauauctopw VT11—VT13 —
YCUNUTENW TOKA MWUTaHWA wanydatenei
onTpoHoe U1, U2.

Mpw cpabatbiBaHuM nwBoro patyvka
MWKPOKOHTPONNEp yCTaHaBNueaeT BbiCo-
KWW ypoBeHb Ha Boixoge RB4 Ha S5cuc
noMOLLBI0 MPaBOro Mo CXemMe ONTpOoHa
napbl U1 Bei3biBaET 3anporpammupoBaH-
HBIW HOMep. Tocne coeanMHeHWA Ha nNpu-
€MHOM KOHLUE HECKONBKO pa3 3By4MT
¢pasza "Cpabortan TakoW-TO paATHWK,
nocne curHana nepessoHu”. [lanee 3sy-
YUT curHan ob OKOHYaHUW CBA3K (Y MeHs
3anucaH 3BYK MONWUUENCKON CUpPeHsbl),
2aremM YCTaHaBNWBAETCH BLICOKMI YpO-
BeHb Ha Beixoge RB3 mukpokoHTponnepa
" Yepes Neebi No CXeme ONTPoH naps: U2
npoucxoauT oTHoiA.

Mocne atoro B TedyeHre 1 MUH CUrHa-
NU3aTop OXWOaeT BXOORLWWA 3BOHOK,
KOHTPONWMPYS Ero No NOABNEHWIO BbICOKO-
ro ypoeHsa Ha sxoge RB7. MNpu coepwvHe-
HWK bpa3a He NepenaeTcs, 04HaKo BKNKO-
4yeH MwkpodoH MobunsHOro TenedoHa,
aboHEHT UMEET BO3MOXHOCTE HEKOTOpPOE
BpeMs ChbilaTe npovcxoasiuee Ha obb-
ekte. Ecnu B TedeHune 1 mMud oBpatHbIf
3BOHOK HE rocnenosan, cUrHanusarop
6ynet noeTopATL HAbOp HoMepa, Noka He
nony4MT NOOTEEPXAEHVWE O MPUEME CO-
0BLeHna.

Ecnn nopteepxaeHwe nonykseHo, a
paryuk ocraerca cpabortaBwmm, curHa-
nw3atop 15 pa3 KpaTKOBPEMEHHO BKIIO-
YUT CUPEHY U NPOAOMKWUT ONPOC OCTaNkb-
HblX Aartyukoe. Yepez 4..5 MWH Bbi30B
6yner noeTtopeH. Ecnu mpu Takux ycno-
BusX Npon3ongeT cpabaTbiBaHue BTOporo
[aT4MKa, CUrHaNWM3aTop NOBTOPUT Bhile-
OMWCaHHYI0 NOCnenoBaTentHOCTL Oel-
CTBWIA.
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Ecnu xe cpaboTaelwwi AatiMk BO3Bpa-
TUTCA B MCXOAOHOE COCTORHWE, YCTPOW-
CTBO NOCcne nony4eHus NoaTBepXaeHus o
npUemMe TPEBOXHOro COOBLLEHWA Npekpa-
TUT BbI3bIBATL XO3AMHA, cvpeHa He Byper
BKIOHATECA, HO MWKPOKOHTPONnNep 3a-
dukCcUpyeT B naMatv UHpopmaumnion o
npousoweawem cobeitni. Bee coobuie-
HWUA OAHOBPEMEHHO C MOBUNBEHON CBAZLIO
AyGnupyloTca ¥ NO paguokaHany.

Mpu nocTynneHun BxoaRWEro 3s0HKA
MWKPOKOHTPONEp aHaMaupyeT Tekyllee
COCTORHME oOxpaHAemoro obbekta W
coobulaer, 4yTo nuBo cpabatbiBaHWA QaT-
4yukoB He 6uino, Toraa 3sy4nT dhpasa “Bee
HOPManLHO, NOCAYLWAEW, 4TO 3peck”, Xo-
3AWH Nony4aeTr BO3MOXHOCTE NPOBEpUTL
paboTocnocoBHOCTE YCTPOMCTBa W B Te-
YEeHWEe HEKOTOPOro BPEeMEHW OLEHWMTb
o6CTaHoOBKY Ha oOxpaHAemMom oOBbekTe;
nnbo, 4To cpabaTteiBan garivk. HO ceilyac
BCE OHW B MCXOAHOM COCTOSIHUW — 3BYHUT
¢pa3a "CpabatuiBan Takon-TO AATHMK,
cenyac BCe HOPMAanbHO, NOCAYLWAN, Y4To
30ecCh” U Ha HEeKOTOPOE BpEMSA BKMKO4aeT-
CH Ha NpocAYLWKMBAHWE MODWNBHLIW Tene-
doH; nmbo, 4TO BKIOYEH OAMH 13 AaT4K-
KOB — 3BY4WT ¢)pasa O TOM, KOTOpGLIN
WMEHHO 0Ka3ancsa BKOYEHHBIM,

Mpexae 4em NPUCTYNaTeL K M3roToBne-
HUIO YCTPOWCTBA., HeobBxoaumo C Nomo-
W0 Nporpammel wav2AsmC (http://
www.imeda.nm.ru/wav2AsmC.rar)
NOArOTOBUTE HAa KOMNLIOTEPE 3BYKOBOWM
dann n 3anucats ero 8 MMC. PaGota 3a-
KniyaeTcA B nepesoge danna ¢ pacwu-
pexnem WAV (aeykosoii dainn WINDOWS)
B TEKCT, YAOBHLIA ANA BKAYEHWS B NPO-
rpammy  MUKpPOKOHTponnepa (asm).
3anuce dainna 8 MMC BeinonHSeT Nonb-
30BaTenb NOCPEACTBOM KOMNBLIOTEPHOWM
nporpammel COM Port Toolkit 3.8, npu
3TOM A WCNOML30BAN WWPOKO M3IBECTHLIN
nporpammaTop Nocne HecnoXHow ero

moangukaumn. B kauectee TpaHcn\Topa
dhavina w3 nocnegoeatensHoro COM-
nopta KomnoiTepa B wHTepdenc SPI
KapTel NPUMMEHEHa cneuvanbHan npo-
rpamma (dawnn inform. hex), kotopas no3-
BONAET 3anucare Gann No ykasaHHoMY
ajpecy B kapTy, @ TaKxe Npocnylartb
3anucaHHoe.

[Ana npocnywueBaHns 3anvWcaHHoro
charina MOXHO k Boixogy RC2 nporpammu-
pyeMoro MUKPOKOHTPOANEPa NOAKNKYUTE
yepes pasfgenuTencHbii KoHgeHcatop
emkocTbio 0,1 MrD KOMNBIOTEPHLIN rpOM-
KOroBopuTENS.

Ana ceasu ¢ COM-nopTom B nporpam-
MUPYEMOM MWKDOKOHTPORANEPE WMCMNO/b-
3yeTca BCTPOEHHLIA Mogyns USART —
YHUBEPCANbHLIA CUHXPOHHO-ACUHXPOH-
HbI npremonepegaTynk. MHtepgeic SPI
ona pabotel ¢ MMC B PIC16F876 Takke
BCTPOEH.

MpuHUMNUaneHan cxema Nporpamma-
Topa nokalaHa Ha puc. 2. [Mporpamma-
Top paboTaeT B ABYX pexumax, soibupae-
Mbix nepekniodarenem SA1. MNepewbin (kak
NoOKAa3aHo Ha Cxeme) — 370 COBCTBEHHO
nporpaMMMpoBaHne MUKPOKOHTPONNepa,
a eTopoin — pabota ¢ MMC. B nepeom
pexumMe YCTPOWCTEBO OTHOCUTCA K rpynne
JDM 1 He oTnuyaeTca OT MHOXecTea
onybnukoBaHHbix B nuTepatype M Mu-
TepHete. Micnons3oBaHsbl ABa BXOOA MUK-
pokonTponnepa: RB6 (Beeog 27) — Tak-
ToBas nuHuA, RB7 (ebieog 28) — uHdop-
MauwnoHHas, v Ha exon MCLR (eeiBoa 1) B
pexuMe nNporpamMMWpoBaHns NoaaT
Hanpsxernwe 12 B. Mukpocxema DD2 —
npeobpa3losartens yposHen nopta RS232.

CnoxHee o6CTOUT Zeno C 3anuchio
¢aiina 8 MMC. O6meH MUKPOKOHTpONNepa
C KOMNBLIOTEPOM NPOMCXOAUT MO TPEem
NWHUAM, roe nse — 310 Moayns USART, e
kotopom RCE paboraetr Ha nepegayy
nHbopmMaLmmn 8 komnelotep, RC7 — Ha npu-

em ee 13 koMneoTepa, a esixog RC1 noa-
xnoueH k exogy CTS COM-nopra. 3tor
EXOf, HOCUT Ha3eaHue "Pa3pelueHue nepe-
fayn”, CUrHanoM Ha HEM MOXHO paspe-
warte WM 3anpellats nepegavy WHoop-
maumn ma COM-nopra B "yCcTpowcTeo”, B
Hallem cny4ae nepegaqy 3BykoBoro caiina
13 koMmneloTepa B MMC 4epes MUKDPOKOHT-
ponnep, Tak HasblBaemoe annaparHoe
YNPaeneHe NoOToKoM MHpOopMaumu.
MHdopmauma M3 koMneoTepPa Nnepena-
erca 6nokamu pa3mepom Ao 64 K6ant.
MNpouecc 3anvcu B kapTy TpeBYeT Heckonb-
kO Gonbluero BpeMeHn, Yem nepepaya va
KOMMNLIOTEPa, NO3TOMY MUKDPOKOHTPOMNEP,
cnepgs 3a NpoUEeccoM 3anucu, "NpUTop-
maxmeaet” eeixogom RC1 Ha HyxHoe ans
3anucy Bnoka B KapTy BpeMA nocTynne-
HWA WHQOPMauMK K3 KOoMMNbloTepa. 310
YCTPAHAET BO3IMOXHOCTE NOTEpU UHGOP-
maumu 1 cboes B paborte mogyna USART.
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TepmocTabunusartop nasasibHUKa
Ha MUKPOKOHTpoOnnepe

A. MANBLEB, r. Mocksa

Npennaraemsiii TepmocTabunusarop npegHasHavyeH ans pabors

€ NasnbLHUKOM, HarpeBaTesibHbli

SNEeMEeHT U BCTpOEHHMﬁ repmMmope-

3MCTOp KOTOPOro NpefcTasnsioT cobo# eAvHbIA KepaMu4ecKni
crepxeHs. MNogobHbIMKM NasnbHUKaMHU KOMNAEKTYIOT NaafibHble CTaH-
umu ¢pupm Lukey, Goot (cepusi RX) n gpyrux.

NasnbHUKE, KOTOPBLIA | WCNONL3YIO

(puc. 1), HarpeeaTensHbld aNEMEHT
MMEET YeTbipe BLIBOAa: ABa — ot cobCT-
BEHHO HAarpeBaTens, KOTOPbLIA NPKY TeMNe-
patype 21°C wmeer conpoTuBneHue
oxono 4 Om, ewe ABa — OT TepMOpe3wc-
Topa conpoTtueneHmem okono 50 Om npwm
Ton xe Temnepatype. CyuwecteywT u
nasinsHukK (Hanpumep RX-70G) c tpems
BLIBOAAMW HArpeBaTensHOro 3nemeHTa,
OOVH M3 HUX OBWWIA pNa HarpesaTens u
TepmopeaucTopa. Mx Toxe MOXHO wc-
NoNL30BaTh C Npeanaraemsiv ctabunuaa-
TOpPOM NpW HeBonbLOM W3MEHEHWKW €ro
CXembl.

TexHuyeckue xapakTepucTUKH

Temneparypa crabunusauuw,
C

...................... 150...350
LWar ycraHoBkM TemnepaTypbl
crabunuaaumm, °C ....... .10
To4YHOCTE NOQOEPXEHUA TEM-
NERaTYDBIREme . v +3
MowHocTs NasnsHuka, Br .40
Bpems pasorpeea nasnbHUKa
OT 21 G NoRE0 G O e e 80

OcHOBHOW HepocTatok obBycnosneH
TEeM, HTO TEPMOPE3MCTOP, PACNONOXEeH-
HBIli B HENOCPEACTBEHHON GNM3ocTW OT

HG1_E30361-L-K-0-W A0
A LsTU DD‘I FEKid )
R Ll ca | i
I > c 4.7 MK x Cimg l
5 | 2 B 5 i85 XT3 g i
Y i
e g b—=K puie B, 22 DD1 XT4 IT‘R1RK1 S0 XT10
I DA1 MC78MOSCDT e
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e |- 58 A%
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o~ il 0.1 MK
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PD6 Eﬁliﬂ.i @] 582
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Puc. 2 :
HarpesaTens, HO Aaneko OT xana na-
ANBHWKE, C HEKOTOPOW 3aAePXKoN pearu-
e o pYeT Ha U3MEeHeHWe TEMNEePAaTYPLl KoHUa
Crapwun 6ant Mnaawwi Ganut xana. Mo 1ol NPU4MHE NAANLHWK CO CTa-
Paspag | Cocr. | Paspaa | CocT. | 6Gunuaatopom Gonbwe nNOAXOAUT ANA
RSTDISBL 1 BODLEVEL 0 naiku manorabapuTHeiX, a He KPYMHbIX,
WDTON 1 BODEN 0 NOFNOLWAIOLLIMX MHOrO Tenna aetane.
SPIEN 0 SUTH 1 Cxema ycTponcTea waobpaxeHa Ha
CKOPT 1 SUTo 0 puc. 2. B nporpaMmHyto namaTte MUKpPO-
EESAVE 1 CKSEL3 0 koHTponnepa DD1 neobxopwmo 3arpy-
BOOTSZ1 o CKSEL2 1 31Tk Koap! w3 dhaiina Stanciya hex, npuno-
BOOTSZ0 0 CKSEL1 0 HEHHOro K cTatse, KoHburypauws Mukpo-
BOOTRST 1 CKSELO 0 KOHTpONAepa AONXHa COOTBETCTEOBAThL

TaGnuue.

Hanpsxenue 15 B nocTtynaeT Ha cra-
6uNM3aTop HanpaXeHWA Ha MUKPOCXeME
DA1, nutalowmin HanpsxeHsuem 5 B und-
POBYIO 43CTb YCTPOMCTBA: MUKPOKOHTPON-
nep DD1, HacTpoeHHb Ha paGoTy ot
BHyTpeHHero RC-reHepatopa 4acToToi
8 Mru, u nHavkaTop HG1.

Jenutens Hanpsxenws, obpasoBaH-
HEIl peaucTopom R2 n TepMopesncTopoM
nasnbHUKa, GOPMUPYET HANPAXEHWEe, KO-
TOpOEe YEENUYMBAETCH C POCTOM TEMMEPA-
Typel naanshuka. OHO NOCTYNAeT Ha Bbi-
go4 PCO MUKDOKOHTRONNEpa, cnyxatuvi
BXOJ0M ero BcTpoewnHoro AL Ha ocHose
nony4eHHoro ot ALl aHa4eHns nporpam-
Ma MWKDOKOHTPOMNEepa BbIMUCNSET TeKy-
Liylo TeMnepatypy Harpesatens. B 3aBu-
CUMOCTM OT OTNWYMA TEKYLLEW Temnepa-
TYpbl OT XEnaemown Tanmep-CHeTHWK 2
MUKPOKOHTpONNepa, pabotas B pexwvme
LM (PWM), bopmupyeT Ha Buisope PB1
MMNYNLCEI NEPEMEHHOI CKBaXHOCTU. OHW
OTKpLIBAIOT TRaHaucTop VT 1, noAKNo4ao-
WM HarpeeartensHein anement EK1 K
WCTOYHWKY NUTaHusa. Yem Bbllue CKBaxX-
HOCTE UMNYNBCOB, TEM MEHBLUWIA NPOLEHT
gpemenn paboTaer HarpeeaTens U MEHb-
LWe CPeaHas MOWHOCTL Harpeea.

WHpopmaums Ha nHgukatop HL1 Bbi-
BOOMTCA B AMHAMWHECKOM pexwvme. Ha
cxeme yKazaH TUn uHoukaTopa ¢ oGwmmm
Karoaamu 3NEMEHTOR KaxO0ro 3HaKoMe-
cTa, HO UMEETCH BO3MOXHOCTL 3aMEHWTE
ero WHAMKaTopomM C OBLMMKM aHopamMu
Buieon PC5 mukpokoHTponnepa DD1 e
NEepPBOM CNy4ae OCTaeTCH HenOOKMOYEH-
HbIM, @ BO BTOPOM — Ero Cneayer coeu-
HUTL C OBWMM NPOBOZOM, Kak NokasaHo
Ha CXEeME LUTPUXOBOM NMHWEN.

TepmocTabunusatop moxet OBbiTe
CMOHTWPOEAH Ha ABYCTOPOHHE NeYarHon
nnate, naobpaxeHHoin Ha pmc. 3. OHa
pacuuTaHa Ha petanin (3a WCKIYeHuem
MWKPOKOHTPONNEpa, MHOWMKATOpa WU KHO-
NoK) ANA NOBEPXHOCTHOrO MOHTaxa, ycTa-
HaBNWBaeMbIE Ha CTOPOHE NeYaTHbIX NPo-
BOOHWKOB. Ha TOW »xe CTopOoHEe pacnono-
KEHbI KOHTAKTHLIE NNOLWAOKW ANA NoA-
KNIO4EHWA MCTOYHMKA NuTanna (XT1, XT2),
nasnsHuka (XT3, XT4, XT9, XT10), a npwn
HeobBXoauMMOCTH W Nporpammaropa
(XT5—XT8).

Bce pesvcTopel U KepaMuHeckmue KoH-
nencartopsl C2, C3 — tunopasmepa 0805.
Koxgercatop C1 TaHTanoseiil TUNopasme-
pa A. HomuHans peanctopos R3—RS no-
[obpaHsl ANA MHOWKaTOpa ykasaHHoro Ha
cxeme Tuna. Y1obbl AOCTUHL ONTUMANLHO
APKOCTWM NPW 33aMEeHe MHAMKaTOpa, MOXeT
notpeboeaTees ux nopbopka OAHaKO TOK,
TEKYLLUMIA Yepe3a kaxasii u3 pesncTopos,
He [OoMmKeH npeBbilwars 20 MA.

CO CTOPOHbLI YCTAHOBKW MWKPOKOHT-
ponnepa, MHOWKAToOpa M KHONOK Ha nnare
MMEETCA NPOoBONOYHas nepembidka. 06-
pPaTuTe BHUMAaHWE, 4TO OTBEPCTUA ONA He-
WUCNONBL3YEMEIX NO CXEME BLIBOQOB MUK-
POKOHTpOAMIEPA HAa NNATe He NPeaycMoT-
peHbl. 3T BLIBOOLI HEOBXOAUMO OTOMHYTH
1K BOBCE YAANWUTE.

MeTounmnk Hanpsxenus 15...17 B ons
NUTAHWA NasnbHUKa U TepMocTabunusa-
Topa MoxeT ObiTh NOCTPOBH NO CXEMme,
n3obpaxeHHoW Ha puc. 4. Hanpsaxerue
Ha o6moTke |l tpancdopmaropa T1 nonx-
HO HaxoAuTLCA B npegenax 13...15 B npwn
TOoke Harpyskm 2,5 A. MNoponper, Hanpu-
mep, TpaHcdopmatop TTM-40 Ha 12 B,
ecnn OoMOTaTk ro BTOPUHHYIO 0BMOTKY

.

Fr o

ar-a0-200wes | BUIOLOHXEL BYIOGLALMIOIIONTVd  OTIV Vel D

nJ o|pei@nsuco I9soduog
niolpei@jiew :ualels wandyy

0L0Z ‘Z 5N OMiT'vd




ren 6078816 PAZMOSIOBUTESILCKAS TEXHONIOTUS

mail@radio.ru

consult@radio.ru

Mpuem craven
Bonpocski

¥

-— o

QPAAMO® .

70

a4 Ha WHOUKATOPE HaYHyT

40

|
1

NoNepemMeHHo MUraTk 3Haku
0 B E=3

Ecnv uenb Tepmopesun-
cTOpa B HOpPME, NasNbHWK
HarpeeaeTcs ¢ MakCUManb-
HOW CKOpOCTHIO (k03 du-
UMEHT 3aNcAHEHWA WM-
NyNLCOB, NUTAKWEro ero
Hanpsxerva, — 100 %), a
ero Tekywas Temneparypa
otofpaxaerTcs Ha uHOWKa-
Tope. HaywHas ¢ Temnepa-
Typbl, Ha 4 “C meHblen 3a-
OaHHOW Temnepatypbl cta-
Bunuzauuy, kKoadduUMeHT

E
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3aMN0NHEHWA UMNYNLCOB
YMEHBbLIAETCHA. CTaHOBACH
paBHBIM HYMIO NpY TEMNepa-
Type Ha 4 °C sbllwie Temne-
patypbl ctabunusaummn. B
3TOM WHTEepeane koaddu-
LUMEHT 3anoNHEeHnA aeToma-
TUHECKM pPEryNUPYeTca Tak,

o o

ocooDO0ODO ©OOO © O 515 = 4 §TOGbI noanepxuBars Tem-
XT3 nepatypy nasnbHuka mak-
=1 R1 W ° ° | CUManbHO 6:1M3KON K 3anaH-

o coopoooooo L N k] HOM.
= &3 xTemm mx7 ° gl o, VT CI Ecnu Tpebyetcs ysenw-
— - YUTEL TEMNEpaTypy cTabunu-
3aumu, HeoBX0AMMO HaxaTtb
8 Ha kHonky SB1, a ecnu
52 SR Siole OB Ble: YMEHbLWWTL, TO Ha SB2. Ee

HOBOE 3HAYEHWE MOABWUTCH
Ha wHOwukatope. B oTnuuve
o | OT Tekywen temnepaTypsl
OHO BYyper B Te4YeHme He-
CKONBKUX CEKYHA MWrathb.
Kaxpoe HaxaTve Ha KHOMKy
YBEENMYMBaeT M yMeHbLua-
eT Temnepartypy Ha 10 °C.
MpubnuawtensHo  Yepes
2 MWH NOCne nocneaHero
WU3MEHEHWA YCTAHOBNEHHOE

Puc. 3

A0 HYXKHOMO HanpsxeHus. JuogHsin MocT
VD1 paccuvtan Ha Hanpsxenuwe 100 B n
ToK 4 A. BmecTo Hero nogo#ger noboi
APYron € TAKMMKM Xe napameTpamu.

Ecnu crabwnusatop npepnonaraerca
WMCNONL30BaTk C NAaANLHUKOM, WMEKOLLIM
obLumMii BbIBOg HArpeBaTens u TepMopesan-
CTOpa, y3en ynpasfeHuRa Harpeesatenem
cneayeT cobparte NO Cxeme, NOKalaHHoM
Ha pMC. 5, UCKNIDYMB NPEXHWA (NONEBO
TpaH3auctop VT1 v peswctop R11 Ha
puc. 2). Hoewiid yaen npurooeH M ans
paboTkl C HETHIPEXBLIBOAHbLIM NaANbHKU-
KOM, €Cnv COeavHWTb BMECTe BbiBOAbI
NE2 n TR2 nocnegHero.

MNocne nopkNYeHWA K CeTV YCTPOii-
cTBo paboTaer B peXUME OXuOAHWA:
Tpan3ucTop VT 1 3akpeIT, NaANbHWK HE Ha-
rpesaeTca, Ha wHaukatope CNoBo
UFF (anrn. esikiioqeHo). YTo6kl BKAKYMTL
nNasnbHUK, HYXHO HaxaTb Ha nobyl w3
kHonok SB1. SB2. lNocne 3toro, ecnwm
Hanpsaxexre Ha euiBoge PCO MUKPOKOHT-
ponnepa He npesbiwaet 2,5 B, HauHeTca
HarpeBaHwe nasnbHuka. Ha uHgukatop
6yoeT sbiBegeHo BoiICTPO MUrawuwee
3HavYeHWe TemnepaTypel cTabunuaauunu
(npn nepBom BKAOMeHUU — 260 °C)
HanpsxxeHne Gonbwee 2,5 B ykassiBaer
Ha 0bpbiB Luenwn TepmopeancTopa RK1 unn
Ha CAWLLKOM ManeHsKoe CONpOTUMBNEHUE
peauncTopa R2. HarpegaHue He HayHeTcs,

3HavyeHune TeMneparypsbi
crabunuaaumm Gyper 3anu-
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B0 JA c1
= = 700 mx x
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K XT2
Puc. 4
+158 n
KewB 15
DD1
VT2
IRFR5505
Kewe NE1 nannsHuKa
= Keoe NE2, TR2
Obuyun nasnbHuKa
Puc. 5

caso B EEPROM mwukpokoHTponnepa.
VMiMenHo oHOo BypeT MCNone30BaHO npu
nocneayoLwmx BKNIYEHUAX YCTPOUCTBa.

Y106b! BLIKNIONUTE NARNLHWUK 1 NEpeBe-
CTU TEPMOCTaBUNN3aTOP B PEXUM 0XMAa-
HWHA, HaXMWTE OAHOBPEMEHHO Ha obe
KHOMKMK.

CobpaHHblii TepmocTabunuaatop He-
ob6xoaumMo oTkanmbposaTte. BcTpoeHHbli B
MasnsHUK TEPMOPE3UCTOP B TEMNEPATYP-
Hom uHTepeane 150...350 “C nmeer npak-

TUHECKW NNHENHYIO 3aBMCUMOCTE CONPO-
TUENEHWA OT Temnepartypul. Liens kanwb-
pPOBKM — OnNpegeneHwe HaknoHa 3TOoW
33BMCUMOCTM N0 METOOMKE, U3N0XEHHOM
8 kHure B. Tpamnepta “"Mamepexue, yn-
paBneHne 1 perynvposasne C NoMoLLbIO
AVR MUKpOKOHTPONNEpPOR” (M30aTENBCTBO
“MKOPECC", 2006). Notpebyetca o6pas-
UOBEIA TEpMOMETP C TepMonapon
MasnsHWK Ny4HLwe pacnonoXxuTb Ha OTKPbI-
TOW NOACTaBKe.

Ona Toro 4tobbl Nporpamma Tepmo-
crabunuaatopa eowna B8 pexvmM kanub-
POBKK, HYXHO BKNOYUTE YCTPOMCTBO,
yOEPXUBAn Haxatoi N6y W3 kKHONOK
SB1, SB2. MNocne oTnyckaHus KHONKW Na-
ANbHUK HA4YHET HarpesaTbcH, Koadduum-
€HT 3anONHEeHWA VMMNYNbCOB NUTAIOLWErO
ero HanpsxeHus npu s1oMm pased 10 %.
Ha wHawkatop 6yner BHIBEAEHO 4MCNO
150 — npuBNAM3UTENEHO OO0 TAKOW TEMNE-
patypbel AONXEH HArpeTbCA NasfbHWK.
Yepea 7...10 muH ero Temneparypa ycra-
HOBUTCA. Ee HYXHO M3MEPWTL, NNOTHO
npuxae Kk paboyen YacTu xana Tepmona-
py 06pa3uLoBoro TEPMOMETPA, U YCTaHo-
BUTb W3AMEPEHHOE 3HAYEHWE HA WHAWKE-
Tope, NoNbL3ysckb kHonkamn SB1 1 SB2.

Yepes HECKONLKO CekyHnd NOcie no-
CNEeOHEro HaXkaTus Ha KHOMNKY YCTaHOBNEH-
HOe 3Havexune Gyaer 3anmcavo B EEPROM
MWKPOKOHTpONNepa. B panbHeiwem oHo
OyoeT MCNonb30BaTbCA NPOrPamMmMon nNpwm
Boisucnexvax. fanee koadpduumeHT 3a-
NONHEHWA WMNYNLCOB YBENWYWUTCH OO0
40 %, a Ha wHpukaTop BGyneT BbiBEOEHO
yucno 300. Cnycts 5...7 MUH, KOrga TeM-
nepatypa nasnbHWKa NepectaHeT yse-
nM4YMBaTeCs, Heobxoammo o0bnyauTs ero
Xano U NOrpy3nTs B pacnnasBieHHbIA npu-
noin TepmMonapy o6pa3uoBoro TEpMoOMET-
pa. Ero nokazaHws onucaHHbIM Bhile
cnocobom Takke BBOAAT B TepmocTabu-
nM3aTop. OHW coxpaHaTca B EEPROM un
MCNONB3YIOTCA NPOrpamMmMort Npu BbiMUC-
nexHwn. Mo 3asepweHnn kanbpoBkK Npo-
rpaMma MUKPOKOHTPONNepa nepevger B
OBbIHHBIA PEXIM OXWAAHWS.
| O7 pegaxysu. [Iporpamma MUKPOKOHT- |
| ponnepa TepmocTabunnaaropa MmMeeTcs Ha |

wawem FTP-cepsepe no agpecy <ftp://
ftp.radio.ru,/pub, 2010,/02/Stanciya.zip>.

Pegaxtop — A donarvi
rpaguma — A fonrwd. ¢hoTo — asTopa

TOBAPbLI — NOYTOM!

Nyqwwuin  BuiBop pagvopeTanen,
3an4acTei ans pemMoHTa, pagnoniobn-
TENbLCKX HABOPOB....

Hoewié katanor “"PaguoToBapsl —

)

noutoi” + CD BhiCbinaeTcs B Ballem
KOHBEPTE € Mapkamwm Ha 25 pyb.!
Karanor pagwoHabopos (A4 104 cp.) —
75 pyb. 6e3 y4eTa No4TOBLIX PacX0aos.

105318, r. Mockea, a/a 52, "MOCbLI-
TOPI™. Ten. (495) 543-47-96;

8 (985) 366-87-86

WHTepHeT-maraamH: WWW.DESSY.RU,
| e-mail: post@dessy.ru




AeTexTopbl HANPSAXEHURA cepumn
K144640N2, K14464N3

BbICOKOTD‘-IHbIE [ETEKTOPLl Hanpsxe-
HWS nuTaHua cepuwin K144604MN2 wu
K1446N3 npepHasHayeHsl ons paboTsl B
WHOWKATOPaX HanpSXeHWs BUOEO W KOM-
MYHUKaLMOHHOro 06opynoeaHus. B perv-
cTpaTopax "nmpoBanoe” HanpaXeHws nu-
TaHwA, B annapaTtype NUTaHWA KOMNbIoTe-
POB ¥ MUKPONPOUECCOPOB. Hanpsxexue
nepexnio4HeHns — GpUKCMPOBaHHOE C TOM-
HOCTEIO 2 %,

Kaxaas 13 cepwii nogpasgeneHa no
HanNpPAXEHWID MEPEKNIYEHUA Ha COPOK
oauH TUNoHOMUHaN — ot 1.5 a0 55B ¢
warom 0,1 B. 310 HaNpAXEHWE Kak knac-
CUPUKALMOHHBIN NapameTp oTobpaxeHo
B KOHUE 0603HaYeHMA MUKPOCXEMLI B BU-
ae apyadadsHoro syucna, Ecnn mexay ero
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aHakaMu NOCTaBWUTL 3aNATYI0, Pe3ynbTar
Byper HanpsXKeHuem NepexnioyeHns.

BrixogHas cTyneHs OeTekTopa cepuu
K1446/112 nocTpoeHa Ha Nnoneeom TpaH-
3UCTOPE C W30NWPOBAHHLIM 3aTBOPOM U
N-KaHanom no Cxeme € OTKPLITbIM CTOKOM,
a K14460N3 nmeeTt ABYXTAKTHYIO CTYNEHb
Ha NONEBbIX TPAH3UCTOPAX C M30NMPOBAH-
HbiM 3aTBOPOM C N-KaHANOM W C pP-KaHa-
nom, CeepxHuskoe awepronotTpebneHwe
(tok 0,8 MKA NpY BXOOAHOM HaNPSXeHWn
1.5 B — tvnoBoi cny4ai) No3son\eT uc-
nonbL3oBaTe 3T NPUBOPLI B NOPTATUBHON
annapatype ¥ pegko 06CcayXuBaembix
KOMMAeKcax ¢ aBTOHOMHBIM NUTAHUEM.

Ofe cepv MUKDPOCXEM BLINYCKAOT B
NNAcTMaccoBOM KOpnyce Tpex TUnos —
KT-26 (TO-92), KT-47 (SOT-89) v KT-46
(SOT-23) co WTaMnNOBaHHLIMK NYXEHbIMW
esiBogamvu (pwuc. 1—3). Mukpocxemsl B
kopnyce KT-26 wumeror B oboaHaveHun
6ykBy P, B kopnyce KT-46 — GykBy T, a B
kopnyce KT-47 — urdppo-bykBeHHOe co-
yeradme T1. Takum obpasom, obosHa4e-
Hue K1446[M2P-18 noppasymesaer ge-
TEKTOP HaNPAXEHWA C BBIXOOOM C OTKPbI-
ThIM CTOKOM, C HaNPsXeHWeM Nepexnio-
yeHna 1,8 B, odopmnerHein B kopnyce
KT-26; K1446[MN3T-40 — perekTop Ha-
NPAXEHWA C ABYXTAKTHBIM BbIXOA0M,
HanpsxeHuem nepekmoyenna 4 B, B kop-
nyce KT-46

NonHoe HaMMEHOBaHWME MUKPOCXEM
yKa3biBaloT Ha rpynnoeom Tape. Ha kopny-
cax HuKakux 0603HAYEHWI HE HAaHOCAHT.
Llokoneeka QETEKTOPOB (HE3aBUCUMO OT
TUNa v Kopnyca): eeiBog 1 — BuIXOA, (kK Uc-
NONHWTENBEHOMY YCTPOWCTBY); BbIBOA 2 —
BX0/, M NNIOCOBOM BLIBOA NUTaHWA; BLIBOA
3 — 0B,

OcHOBHBIE
TEXHUYECKHE XapaKTePUCTHUKM

HanpsxeHune perekTwpoea-
HUA (nepeknioyeruns), B,
rPaHuYHbLIE 3HA4YeHWA ans
cepum .

LLiar cetkn Hanpsxennsa, B ... ... ..

To4HOCTL YyCTaHOBKWM nopora
nepeknodenns, % .. ... ... e

fucTepeanc HanpsXeHwa ne-
peknyenns, % ot ycra-
HOBMEHHOTO:

MWHWMANbHOE 3HaYeHVe
TUNOBOE 3HA4YeHue
MaKCUMasbHOE 3HaqeHue

NorTpebnsemblit TOK, MKA, npu
HYNEBOM TOKE Harpysku u
BXOOQHOM HanpsxeHun (Tv-
noBoe 3HaqeHune)”:

o

Wntepsan pabovero (BxogHo-
ro) Hanpsaxenus, B

BbixoaHoi Tok gna K14464M2,
MA, NpK BXOAHOM Hanps-
*eHun 1,5 B 1 BeixogHOM
0.5 B:

MUHUMANBHOE 3Ha4YeHne .. .2
TUNOBOE 3HAYEHWE .. ........ 2,8
MAKCUMANBHOE 3HAYEHWE .. ... 50
BeixogHow Tok ons K14460N3,
MA, NpY BXOAHOM HANPs-
*eHuum 6 B 1 BbIXOQHOM
398B:
MWUHUMANLHOE 3HaYeHne .. ... 15
TUMOBOE 3HAYEHWE ... ......... 8
MaKCMMankHoe 3Ha4YeHue ... .. 50
Bpema oTknmMka, MKC:
TWUNOBOE 3Ha4YeHWe . ......... 100
MakCymManbHOe 3Ha4eHne .200
TemnepatypHblii koadbduun-
EHT HanpPAXeHWs NepPexo-
yenus, 10 °/°C, 8 Temnepa-
TYPHOM WHTEepBane
-40...+85 °C:
TUNOBOE 3HAYEHWE ......... +100
MakcumanbHoe 3Haqenune . . .+350
PaGo4uit wHTEpBan TEMNepa-
TYPbl OKpYXatowen cpeas,
GG Ly IR e -40...+85

‘MaKCUManeHoe 3HAYeHNe ToKa pPaBHO
2.4 MkA npu BXOOHOM Hanpsxexwn 1.5. .58 n
2,7 MKA npm 6 B.

MNpenensHo aonycTumMeie 3Ha4YeHUR

MakcumansHoe BXOOHOE
Hanpsxenwe, B .. ... ... .6
MakcumanbHeIl  BEIXOOHOWN
OGN e i s b e 50

MNpenensHele TEMNEPaTYPHLIE
rpaHnubl  pabortocnoco6-
HocTk, “C . 8 ..—60...+100

Hanpaxexnuem petektupoBanua U,
(Nepeknio4eHrs) Ha3bliBaKT Takoe 3Hade-
HWE BXOQHOMO YMEHbLUAKLWEroca Hanpsa-
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KEeHWA, NPK KOTOPOM NPOWMCXOOUT CKau-
koo0OpasHas CMEHa BLICOKOrO YPOBHS
BLIXOAHOMO HaNPsXeHus HW3KuMm. Hanps-
XeHwe otnyckanms U, (oBpaTtHoro nepe-
KNIOHEHUs) — 3Ha4YeHue BXOOHOrO yse-
NUHUBAIOLErOCA HaNPAXEHWUA, NPW KOTO-
pOM Ckayko06pa3sHO NPOWMCXOAMT CMeHa
HWU3KOr0 YPOBHSA BBIXOLHOrO HANPAXEHWA
BbICOKMM. PaaHocTe mexay asyms yka-
3aHHbIMK 3HAYEHWEMK BXOAHOro Hanps-
XKEHWA NPUHATO Ha3biBaTh MMCTEPE3ncoM
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HanpaxeHWs. Hanuune ructepeanca nos-
BONAET NPefoTBpaTUThL NOXHbLIE MNepe-
KNIYEHUA OETEKTOPA B YCNOBUAX 3alUyM-
NEHHOCTW BXOQHOTO HANPAXEHWUS.

Ha puc. 4,2 » 6 nokasaHb ynpowieH-
HbIE (PYHKLUMOHANBHBIE CXEMBI AETEKTOPOE
cepwit K1446N2 w K14461N3 coorser-
CTBEHHO, a Ha puc. 5,a n 6 — KX TUNOBLIE
CXEeMbl BKNIIOYEHUS.

DAT
K14464013T-18
+

2 [eTeKTopa 3aKpbiT, a p-kaHansHbiil VT3 — papguoaeTany ons peMoHTa pagwvo-
o 5 DAT = = OTKPbIT, NO3TOMY BLIXOAHOE HanpsXeHue annaparypsi, aBTOMOGUALHOR 3nexT-
= kta46012P15 5 1S S Uew MOBTOPRET BXOAHOE. POHUKW U BLITOBOM TeXHUKM!
s R1 100k = & & Kak voneko U, crtawer menswe U, Mukpocxemel. TpaHaucTopel. Cra-
= = s (Todka A Ha puarpamMme), TPaH3MCTOpbI 6unuTpoHLL. Peavnctopel. Lneiidset.

&‘) J) VT3 w VT4 nepekniouarca, U, crauer KoHnpeHcaTopsl KepaMu4eckme,
Puc. 5 MPaKTUHeCKU PaBHBLIM HYNIO. Il nnenounbie. NOACTPOEYHLIE, 3NEKTPO-

PaGoty peTtektopa npounniocTpupyem
Ha NPUMEepe MUKPOCXEMbI C OBYXTaKTHLIM
BbIXOAOM (puc. 4,6) C NOMOLUBID BPEMEH-
HbIX AUarpamm BXOAHOMO W BLIXOAHOIO Ha-
NPAXEeHWA, NokasaHHbix Ha puc. 6. Mpo-
cnegum, kak OyneT M3MEHATLCA Hanpa-
XEHWE HA BLIXOLE NeTeKTopa Npy yMeHb-
WEHWW BXOAHOIO A0 HYNS 1 NOCNeayoWwem
YBENWHEHUWN 0 NPEXHEro YPOBHSR,

Moka exopHoe Hanpsxewune U, 6onb-
we HanpsxeHus otnyckanua U.., n-ka-
HaNbHLIM BbIXOAHOW TpaH3ucTop VT4

Korpa U,. onyckaercs Huxe MuHUmMans-
HOrO 3HauYyeHws pabo4ero HanpsxeHus
(menee 1,2 B), U, craHoeutcs Heonpe-
OEneHHbIM, HO OCTAOWemMcs B npegenax
3alITPWUXOBAHHLIX YYACTKOB Ha amarpam-
nMe. [lna getekTopa C BbIXOOOM C OTKpPLI-
ThiM CTOKOM U, CTAHOBWUTCH paBHbiM U,,.

Tenepe Hayvem yeenuumsats U, C
nNpeebileHneM MUHUManbHoro patoyero
Hanpsxexuns U, CHoBa NnpuHUMaeT Hyne-
BOE 3Ha4YeHWe M OCTaeTcs TakuMm 00 Toro |
MomeHTa, korna U, npesbicut Hanpsxe-
Hue U, (Touka B) BeixoaHuie TpaH3ucTo-
Pbl AETEKTOPA NEePertO4aTCA B NepBOHa-
yanbHoe cocTtosHwe, M ganee U, cHoea

6yaer nostopsaTe U,.. Mctepeauc Hanps- ||

xenus U, = Ug - U,

Marepwan noaroroeun

MOAYNBHAR PEKNAMA

P/petanu ote4. u umn. 9000 Tunoe,
KHWUK, KoMneloTepsl, NO.

Baw koweept. 1590013, C.-Metep-
Bypr, a/a 93, Kucenesoia.

* * *

OTevyecTBEHHbBIE U UMNOPTHbIE

NUTUYECKME, BLICOKOBONLTHEIE. Mexa-
HWKA ONA BMOEOMarHMToOdOHOB, BW-
neokamep v ayauoTtexHuku. Ceeto-
auoasl v dotoamnogsl. MaHenexkn ong
Mukpocxem. Kaccel Bcex pasamepos
ANA XpaHeHns menkux getanein. Ja-
3epHule U Bupeoronoeku. 4YUM-sne-
MeHTbl. MHoroe gpyroe. OnToBas u
PO3HWYHAA NpOgaxa EeXegHeBHO OT
9.00 po 18.00 no agpecy:

Poccus, Mockea, MaTtHUukoe woc-
ce, aom 18, TK "MuTrHCKWIA panuopsi-
HOK", 3-1 aTax, nasnnboH 546. Mpoespn
or meTpo "TywmHckaa" asT. Ne 2, 210,
266.

Jocraeka noutoit no Poccuwm.
MNpatic-nucTel Ha Gymare u CD.

KoHtakTtei: 107045, r. Mockea,
ab. auw. 41.
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KoHTponnep ncrouysuka
BTOpPUYHOro anekrtponutauua K1156EY4T

| dPWUaHT BENKOYEHWUA Komponnepa Ha - .-‘: Pywwero npeoﬁpaaoea'rens HanpsaxeHWwa
' npumMepe nNOCTpoeHws crabunuan- n3obpaxeH Ha puc. 6. BxogHoe Hanps-
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WHTEPHET-MATA3WH "OECCHU”

npepnaraer:

— EK-218 — yyno KUT. 3nexTpoHHbii
KOHCTPYKTOP AnsA getel ot 5 oo 14 ner,
218 cxem — 1484 py6.

— EK-39 — uyno KNT. 3nekTpoHHbIi
KOHCTPYKTOP Ons geteit ot 5 go 12 ner,
39 cxem — 630 py6.

— EK-35 — 4yno KMT. 3nekTpoHHbii
KOHCTPYKTOP AnA getein ot 4 go 9 ner,
35 cxem — 382 py6.

— MTB8045 — mobunsHas sawmra ot
HENPOLWeHHLIX rocTen — 979 py6.

— USB ocumnnorpag BM8020 —
2165 py6.

— MT5020 — komnnekxT anekTpoobo-
pynosaxus ans eenocvnega ("raGapu-
Thl", "NOBOPOTHUKK", curHan) — 509 pyb.

— lMporpammatop EXTRA PIC —
750 py6.

— BHyTpUCXEMHBI OTRaguuMK ycT-
powcTe Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) —
1700 py6.

— Apantep K-nuuum BM9213 ans
NOAKIIOHEHUA NEPCOHANLHOMO KOMMbIO-
Tepa yepe3s USB k gwarHoctuyeckomy
kaHany (K- wnu L-nuHuK) anekTpoHHOro
6noka ynpaenexua (3BY) asromobuns
Uenbio AMarHOCTUKW U YNpaeneHus ero
dyHkumamy — 840 py6.

— Apantep K-nunun NM9213 (Ha-
6op ana c6opku) ANs NOAKNIDHEHVA Nep-
COHanbHOro KomneloTepa Yepea COM-

MOAYALHAR PEKAAMA

nopT k IBY asTomobuna — 552 py6.

— MNepexoaruk USB e COM BM8050
ona NK — 399 py6.

— NM5422 — MHOroMckpoBoe anexT-
poHHoe aaxwuranwe "Mynscap-M™ (knac-
cuka) — 795 py6.

— BocbmukaHanbHeI MUKpONpoLec-
COpHbIA  Tawmep, TepmocTaT, 4achl
BMB036 —2730 py6.

— Habop "YHacroTtomep 10 Ny —
250 MIy” — 550 py6.

— GSM-cvrianvaaumio BMB038 —

1122 py6.

— Undpoeyio wkany TpaHcueepa —
850 py6.

— CurHanwaaumio  yTedku rasa

MTBOS5 — 945 py6.

— Yctpokicteo BM9221 ans pe-
MOHTa U TECTUPOBaHNA KOMNbLIOTEPOB —
POST Card PCI — 1070 py6.

— BMB039 — GSM wumnTennexrty-
anbHOe ynpasnsuiee OXpPaHHoe
ycTpoiicreo "TAPOUAH™ — 3367 py6.

— MT1010 — Bugeo3oHg ans no-
CTyna K TPYAHOAOCTYNHEIM MecTam —
5595 py6.

— BM2010 — USB BHYTPUCXEMHbIRA
nporpammaTtop AVR mukpokoHTponne-
poe — 662 py6.

— MasnbHywo craHumio LUKEY
852D+FAN. ®eH + nasnbHUK, uudpo-
BOW UHpMKaTOp — 2665 pyob.

Onucanne W XxapakTepucTUkU CMOT-
pute Ha http://www.dessy.ru

Bcerpa B8 npogaxe HaGopel getanei
ANA camocToATENLHOM cBopkM, Kopny-
Chbl, paguogerani, matepuans u obopy-
AOBaHWe ANA Nanku.

105318, r. Mockea, a/a 52 "NO-
CbINNTOPr". 3axkase!l NPUHMMAKOTCH
no 6ecnnaTtHOMY MEXAYropoaHOMY |
MHOMOKaHansLHOMY TenedoHy:
8-800-200-09-34 c 9-00 go 17-30
MSK, no e-mail: post@dessy.ru unu |
Ha canTe www.dessy.ru.

371 » MHoruve apyrne Habopsl, yansl n
Moaynu ons  paauoniobuTensckoro
TEOPHECTBA, @ TaKXe KHWUMM Bbl MOXETe
npuoBpectn no agpecy: MarasuwH
“TexHu4eckas kHWra" Ha TeppuTOpuU
KHVWXHOW Apmapku . JiioGepus (MO),
yn. Bonkosckan, nom 67.

Ten. 8(915) 069-06-88.

* * L

Ans Bac, papuonoburenu!

PAOUOKOHCTPYKTOPbBI ecex Ha-
npaenenun. Kopnyce ana P3A. Paguo- |
3NEMEHTBI, MOHTAXHBIA WHCTPYMEHT
W Matepuansi, MMTeparypa, roToebie ua-
nenus. IBM-komnnekTylowme.

Ot Bac — onna4eHHoblin KCHBEPT ANA |
GecnnaTHoro karanora.

426072, r. UxeBck, '

a/s 1333 PTU "TMpomeTei”™. !

www. rtc-prometej.narod.ru . |

Ten /dakc (3412) 36-04-86, |

Ten. 22-60-07
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*eHue npeobpazoeatens — 360..440 B,
a ebixogHoe — 24 B npu Toke Harpyaku
1..15 A [Ona nutaHus KoHTponnepa
HeoBXoaWM OTAENLHLIA UCTONHWK Hanpsi-
xeHuem 12...17 B.

3peck HanpsxeHnuwe OC yepes peawu-
cTMBHLIW penutens R3R4 noctynaetr k
VMHBEPTHPYIOLLEMY BXOAY YCUNWTENSN CUr-
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Hana paccornacosaHusA KOHTpOAnepa
(ebieog 4), a 06pa3LOB0E HANPAXEHNE —
yepea penutens R1R2 k nHBEPTUPYIOLLE-
my Bxoay (BeiBog 5). CurHan paccornaco-
BaHWA, kak 6bl10 pacckasaHo Bbilwe,
KOHTponnep npeobpaayer B8 ¢Ga3oBwiit
CABUI MEXAY CUrHanamu Ha ebixogax A v
C(BuD).

3TW BLIXOAHLIE CUIHanNLl Yepes paa-
BA3blBaOuMe TpaHcdopmatopel T1, T4
MocTyNaT Ha 3aTBOPbLl MOLUHbLIX TPaH-
anctopos MOM VT1—VT4. eknioYeHHbIx
no cxeme NonHoro mocta. Hanpsxeswve
CO BTOPUYHON 06GMOTKM TpaHchopmMaTo-
pa T3, nepeuyHas oBMOTKa KOTOPOro
BK/IOYEHa B AuaroHans MOCTa, nocne
BeINpAMAneHua auogamu VD13, VD14 1
crnaxwveanng LC-dunetpom L2C14C16
nocTynaeT k Harpyake npeoGpasosare-
n\.

3a ypoBHEM BLIXOAHOrO HaNpPaXeHus
CnegunT y3en, cOCTORWMIA M3 crabunu-
aatopa DA2 v ontpoHa U1 BeixogHoi
curhan OC, nocrtynas Ha penuTtens
R3R4, o6ecneuusaer crtabunuaaumio
BbIXOAHOro HanpaxeHns npeobpasoea-
Tens.

Opoccens L1 n koHgexcatop C12
noabupailor Takmm oBpaszom, 4TOGHI
ofecneynTt Pe30HaHCHLIA pexumM pa-
60Tl npeobpa3oeatens u nepeknoye-
HWe TpaHauctTopoe VT1—VT4 npu Hyne-
BOM HaNPAXEHWW CTOK—UCTOK.

B awaroHans mocTa takke BKMOYEH
Aar4nK ToKa Ha Tpancdopmatope T2,

HanpsxeHwe c obmotku |l koTtoporo
nocne soinpAaMnesns guogamm VD9—
VD12 yepes RC-¢unetp R12C10 (no-

OaBNAICWWIA  WYMbl  NEPEKNYEeHNUR)
NOAaeTCA Ha BXOA 3alMTel No Toky CS-
KOHTpOnnepa

Bmecto KAOW21146C9 moxHO Mc-
nons3oeats avogsl 1N5820 (VD1—VD8)
n 20ETFO2FP (VD13, VD14), a BmecTo
KA520A (VD9—VD12) — 1N4148.
TpaHawucTopst KN777A 3ameHumbl Ha
IRF840. Crabuwnuaatop K1156EP5M
MOXHO 3amMenuTe Ha K1156EP5ST,
TL431.

Kax BCE BbICOKOYACTOTHLIE Y3:Nbl,
KOHTponnep TpebyeT BHWMAaTENbHOro
OTHOLWEHWS K PAa3MELLEHWD HABECHBLIX
KOMMNOHEHTOB W Pa3BOAKE NPOBOAHM-
KOB. PekomeHgaumm no MOHTaxXy MOXHO
HawTk B [4] 1 [5].

NUTEPATYPA

4. Cemenos B. 10. Cunosas anexTpoHu-
ka. — M.: ConoH-P, 2001.

5 Eropos C. WwnpoTHO-MMNyNbCHLIE
KOHTponnepbl cepwn  KP1156EY2 w
KP1156EY3. — Paguo, 2003, No 6, c. 47—50

Martepuan nogrotosun
C. ErOPOB
r. BpaHck

Pepaxtop — N1 Nomaxa, rpagura — f1. Nomakis
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@ HALUA KOHCYJ1bTALUSA

AONONIHEHUE K HAMEYATAHHOMY

E-mail: consult@radio.ru
Ten. 607-89-00

PAOMO N2 2, 2010

KOMMAHEHKO 1. MNpocroi meTan-
nowckartens. — Papgwo, 2006, Ne 6,
c. 54, 55.

MevaTnas nnara.

YeTpoicTeo cobupaloT Ha nnate, Yep-
TeX KOTOpoOW naobpaxeH Ha puc. 1. OuHa
paccyMTaHa Ha NPUMEHEHWE NOCTORHHBEIX
peauctopoe MNT, C2-33, nepemeHHOro
CN3-38M (c BhIKNOYaTENEM), OKCUOHOTO
koHaeHcatopa K50-35 wnv asanoruyHoro
wmnopTHoro (C10), kepamuyeckux K10-17
(C7, C8) u KM (octaneHele), noacTpoey-
Horo KT4-25, keapuesoro pesoHartopa B
MUHUATIOPHOM LUWNWHOPWHECKOM KOpPNyce
u gpoccens (L2) cepuum KU He nokaszaH-
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HbllA Ha cxeme koHgeHcatop Cl11 (KM
emkocTeio 0,033—0,068 mkd) — Gnoku-
POBOYHBIN B LIENYW NMUTaHUA MUKPOCXEM

LWAMCPAXMAHOB M. 3nexTpon-
Hbil TepmomeTp. — Paguo, 2009, Ne 6,
c. 36, 37.

MeuarTHans nnara.

HepTex B03MOXHOr0 BapuaHTa nevar-
HOW NnaTel TEPMOMETPa NPEACTABNEeH Ha
puc. 2. Ha Heil paamelleHsl Bce petan,
KpoMe gaTyuka Temnepatypsl BK1 1 ceeto-
ovonos. Peauctopsl — MAT, C2-33, koH-

pexcatopel C1, C3 — KAO-1, C2 — KM. He
MoKasaHHbIE Ha CXeme KoHaeHcaTopet C4,
C5 (KM emkocteio 0,033—0,068 mrkd) —
BNOKMPOBOYHLIE B LIENWU NUTAHWA MUKPO-
cxeM (BbiBoabl C5 NpunamneaioT K KOHTaKT-
HbIM MNOWAOKAM Ha CTOPOHE MEeYaTHbIX
NPOBOOHUKOR)
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ErOWKHWH H. Oartumk HanpasneHus
ABvXeHUA Bo3ayxa. — Papgwo, 2009,
Ne 6, c. 34, 35.

MevarHaa nnara.

Mnaty ycTpoiicTea w3roTasnueawT no
yYepTexy, NokazaHHoOMY Ha puc. 3. Ha Hell
pasmeuleHsbl BCe AeTanu, Kpome KHOMkW
SB1 »n anemeHTOB COBCTBEHHO AaTHYMKa
Temnepatypel (BK1, BK2, DA2, R4, R5,
R9). Mnata paccuynTaHa Ha YCTAHOBKY
pesuctopos MNT, C2-33, kepamuyeckux
koHpeHcaTtopoe KM (C3) v okcuoHbix
cepun TK dwvpmel Jamicon (octansHeie),
WHTErpanbHoro ctabunuaaropa Hanpsxe-
Hus KP142EHS5A (DA1) u pene P3C49
vwcnonHernns PC4.569.421-02 (conpotue-
neHue obmorkm — 230...310 Om, Tok cpa-
BaTbiBaHua — 22 mA). He nokasaHHbli Ha
cxeme koHpeHcatop C4 (KM emkocTbio
0,033—0,068 mk®) — BGNOKUPOBOYHLINA B
uenu nuTaHua mukpocxemsl DD1.
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Puc. 3

CHUOOPOB B. EMKOCTHBII KNIOY ANns
OXpaHHOro ycTpoicrTea. — Papwuo,
2006, Ne 1, c. 61, 62.

MeuaTtHan nnara nepeoro BapwanTa
Knw4a.

YepTex BO3MOXHOrO BapwaHta nnatsl
n306paxeH Ha puc. 4. OHa paccyvTaHa Ha
NPUMEHEHWE MOCTOAHHLIX PE3UCTOPOB
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MANT, C2-33, nonctpoedqroro CM3-19a,
cniogAaHoro koHpeHcatopa K31-11 (C2),
nonuatunexTepedTanatHbix K73-9 (C4) u
K73-17 (C3, C7), kepamuueckoro KM (C5) u
oKcuaHoro cepumn TK dupmbl Jamicon (C6).
He noka3aHHeIl Ha cxeme kongeHcatop CB
(KM emkocTeto 0,033—0.068 mkd) — 6no-
KWPOBOMHBIN B LENW NUTaHWS MUKDOCXEM.
PenaxTop — B. ®ponos, rpadwika — B. ponos




Ten. 607-89-00
E-mail: mail@radio.ru

lMpwn y4acTvn YnpasneHns BocnntaHuns m
A0NoHNTENLHOro 006pa3oBaHus AeTen
1 mMonoaexun MuHo6pasosaHuns PO,

‘/l( Waotu

” Q‘an,uxampbl W CUrHanNM3aTopbl
“Ha Muxpocxeme KP142EH19

MapannensHeifi ctabununzarop Hanpsxexuus KP142EH19 (mmnopr-
Hbi ananor — TL43 1xxx) o6nagaer xopoLwwumMu NOpPoOrossiMy CBOWCT-
BaM#, BbICOKOW TOYHOCTBLIO M CTabMIbHOCTLIO NepegaToYyHoi xapax-
TEPHUCTHUKKN, HTO MNO3BOASET MCMNOML30BaTb €ro B pasHoobpasHbix
panuoniobuTensckux KOHCTPyKkUuuax. O HEKOTOPBIX yXe paccKka3bisa-
nocs (B wacrHocTH, B cTaTee asropa M. Heyaesa "HeobbiyHoe npu-
mMeHeHne mukpocxembl KP142EH19A" 8 "Pagwo”™, 2003, Ne 5, c. 53,
54). OQHaKko BO3MOXHOCTH WCMNOML30BAaHWS 3TOH MHUKDOCXEMbI
3HauYMTEeNbHO Wwupe — o0 3TOM CBMOETeNbCTBYET npeanaraembii

mMarepman.

( OHW U3 YCTPOWCTE, KOTOPLIE MOX-

HO co0BpaTe HAa MUKpPOCXEMeE
KP142EH19, — 370 vHOMKATOPL! M CUrHa-
nM3artopsl, 06eCcneYnBaIoLLIME MHOMKALMIO
Ny ONOBELLEHWE O COCTOAHMW NapameT-
POB ueneit (HanpumMep, HanpsXeHns) unu
oKpyxawulen cpegbl  (Temnepartypa,
BN@aXHOCTb, OCBEWEHHOCTb, YPOBEHb
BOAbI E EMKOCTM U T. 1. ).
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Ha puc. 1 nokasaHa cxema CBETOBO-
ro MHOMKaTopa NPEeBLILLEeHUA Hanpsaxe-
Hua. Ero pabora OCHOBaHa Ha TOM, 4TO
NPy  HaNPaXeHWW Ha YNpPaenaouem
sxoge (eviBog 1) ctabunuaatopa DA1
meHee 2,5 B oH noTtpebnser Tok OKONo
0,3...0,4 mA, nostomy ceetopuog HL1
cBeTUT o4eHb cnabo. Ho ecnw Takoe
CBEYEHWE HEXEeNnaTensHo, napannensbHo
CBETOAMOAY YCTaHAaBNWBAIOT PE3VCTOP
conpoTuenenvem 2...3 kOm. Korga Ha-
npsxexne npesoicuT 2,5 B, TOK pesko
BO3PACTET, BOT TOrOa U 38ropuTcA CBeTo-
ovopn HL1. Ho Tok HeobxoavmMo OrpaHu-
YUTb, NOCKONLKY Ero nNpefensHoe 3Have-

HWEe ONA MUKPOCXEMbLI COCTasnaer
100 MA, a ans BONLLWWHCTBA MHOVKATOP-
HbIX CBETOAMOO0B — eule MeHbwe. Kpo-
ME TOro, MakcumaneHO OONyCTUMOE
HanpsxeHue Ha mukpocxeme KP142EH19
(8 3HaYUT, W HaNpPAXEeHWe NUTaHua onsa
3TOr0 VHAMKATOpa) He O0MKHO MpEesbl-
wate 30 B (y HEKOTOPbIX MUKDOCXEM
cepumn TL — 36 B)
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AHaNOrM4HLIX MHOWKATOPOB MOXHO YC-
TaHOBUTE HECKONbKO, Kaxibifi Ha ceoe
3HAYEHWE HaNPsKeHUs, 1 Takum 0Bpasom
OCYLUECTBNATL KOHTPONb HANPAXEHWs C
BbICOKOW TOYHOCTLIO. Liens uHamkaumm, K
KOTOPO nogknioyeH ceetoanon HL1 u To-
KOOrpaHu4uBaLWwmn peauctop R3, MoxHo
NUTaTe OT OTABNLHOIO MCTOYHMKE Hanps-
xeHwem 5...15 B, paxe HecTtabunuaupo-
BaHHOrO, a8 KOHTPONMUPYEMOE HaNpsxeHue
rnopaeare Ha BEPXHWI MO CXEeMe BuiBOM
pesauctopa R1 (aToT BeiBof OomkeH GbiTh
oTcoeauHeH ot peanctopa R3). B Takom Ba-
pUaHTE BO3MOXEH KOHTPOML HANPSXEHMA
OT TPEex 00 HECKONbKUX OECATKOB BONLT.

HanpsxeHue, npu KOTOPOM WHOMKAE-
Top cpabatwieaer (U,) — 3aropaercs

CBETOAMOA, 3a0aT B OaHHOM Cny4ae |

nopbopkoin peavctopa R2, ero conpo-

TUBNEHWE MOXHO paccyvTate no ¢opmy- -

ne R2 =25R1/(U, - 2,5). Ha npaktuke
yoobHee BpeMEHHO BMECTO NOCTOAHHOMO
peaucTtopa R2 yCcTaHoBWUTE NEPEMEHHLIA
conpoTtueneHuwem, Gonswum B8 1,5 pasa,
4em nony4eHo npu pacdete. MNepemeH-
HbIM pe3ucTopom aobuealnTcs cpabatbi-
BaHWA mHOMKaTopa npu Tpebyemom Ha-
NPAXEHWI, NOCNE Yero B3ameH NepemeH-
HOro yCcraHaBnueakwT MOCTORHHBLIA peau-
CTOp C CONPOTUBNEHWEM, PaBHbIM BBE-
[LEHHOI 4acTH NepPeMEHHOr0.

Tok 4Yepe3s CBETOAMOA. & 3HAYUT. U
APKOCTb €ro CeeYeHun 3agawT nogbop-
koW pe3uctopa R3, conpotveneHue
KOTOPOro MOXHO ONpegenuTs No dopmy-

R3  HLI
510 KWMNO45A6

ne R3 = (Up,; = Uy — UM/, roe U, —
Hanpsxkexve nutanus; U, — Hanpaxexve
Ha ceetogvope; U, — HanpsxeHwe Ha
mukpocxeme (2 B); I, — Tok yepea ceeto-
avog. Mpy 3TOM HOMUHANBHAR MOLLIHOCTL
3TOr0 peauctopa gomkHa Buite Bonbiue
peansHO paccereaemon.

WMHOMKATOP NOHMXKEHWA HanpAXeHus
MOXHO cobpaTth No cxeme, NOKa3aHHoN Ha
puc. 2. Moka HanpsxeHwe npesslwaeT
YCTaHOBMEHHBIA NOPOr, Yepes MUKPOCXe-
My NPOTEKaeT TOK, ONpeaensaembiin peau-
cTopom R3, a HanpaxeHue Ha Hel cCocTae-
nset okono 2 B. 3toro HepocrtaTtouHo (¢
YHETOM MAAEHUA HANPSXEHWS Ha avonax

.



VD1, VD2) ans CBEYEHWA CBETOAMOna
HL1. Kak TOnbko kKOHTpOnMpyemoe
HanNpPsXEHWe CTaHET MEHLLUE NOpOora, TOK
4yepe3 MUKPOCXEMY YMEHbLLIWTCA, Hanpsa-
HEHWE Ha HEW BO3PaCTET W CTaHeT JocTa-
TOYHbLIM 08 CBEYeHWA ceeTogwoga. [ina
pacyeTa conpoTusneHua peauctopos R2
1 R3 nopoiayT npuseAeHHbIE Bollwe op-
MYNbl C YHeTOM TOro, 4TO HanpsxeHve U,
BO BTOpPOR opmyne cneayer 3ameHuTs
Ha 2U,, roe U, — HanpsxeHue Ha avope
(0,6...0.7 B). Npw ucnons3osaHu CBETO-
AVMOO0B, Y KOTOPLIX CBEYEHWE HacTynaeT
npyv Hanpsxeduy Oonee 2,2 B, Hanpw-
Mep, HEKOTOPLIX 3eNeHoro 1 Bcex 6enoro
¥ CMHEro UBETOB CBEYEHWA, B3aMEH OWO-
[IOB YCTaHaBNUBAOT NPOBONOYHYIO Nepe-
MBbIYKY.

MHoukaTtop M3MeHeHWs HanpaxeHus
cobupaloT No cxeme, NOKa3aHHoOW Ha
puc. 3. 3pecb NpPUMEHEH OBYXUBETHLINA
ceetopmopn HL1. Korpa HanpsxeHve npe-
BLILWAET YCTAHOBNEHHLIW MOPOr, rOpuT
CBETOAMOL, 3eNeHOro LUeeTa, a Koraa OHo
HIKE — KkpacHoro. Bénuau nopora nepe-

OHa NpeBLILaeT onpeneneHHbIN YpoBeHs,
CONpPOTHBAEHWE POTOTPaH3IUCTOPa Mano,
HanNpsXeHWe Ha YNpaBNfAOWEM BX0Le
ctabunuzatopa DA1 He npesbilwiaeT Ha-
NPAXEHWA NEPeKNloYeHns W CBEeToavof,
He ceeTuT. Koraa ypoBeHb OCBELLIEHHOCTI
CHU3MWTCA, CONPOTMBNEHWe (GOTOTPaH3W-
CTOpa BO3PACTET, HANPAXEHWE Ha HEeM
YBEAUYUTCA W B ONPEOEneHHbIn MOMEHT
MWKPOCXeMa NepeknioHUTCs, a CBEeTo-
AUO0pA, 3aropuTcs.

Bknioune Bmecto doToTpaHaucTopa
Tepmopeavnctop RK1, Hanpumep, cepun
MMT, nonyuvmM mHOWKATOp TEMNepary-
pul. CeeTtonuon Byper 3aropatscs, Korna
TeMneparypa OnyCTUTCH HKXEe YCTaHOoB-
NEHHOro yposHA. [na nHaukaTopa snax-
HOCTW, CKaxem, noYBbl, nNPUAETCA
WCMNONbL30BaTe OATYWMK, NPEncTasnA-
wuii coboit ABe NNacTuHel (MK WTLIPS)
E1, E2 13 Hepxaselowero marepwana,
BOTKHYTHIE B NOYBY Ha HEKOTOPOM pac-
cTosHuu apyr o1 apyra. Conpotvenexue
Takoro AaTyvkKa 3aBMCUT OT BAAXHOCTW
MO4YBLI, W KOrda OHa CTaHeT HKXe ycTa-
HOBMEHHOMD 3HAYEeHWa, 3aro-
puTca ceetoawog. Mopor ne-
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PEKMOHEeHUs BO BCEX Bapw-
aHTax ycTpoOWCcTBa YyCTaHas-
NWBAIOT NOACTPOEYHBIM pe-
aucTopom R1.

Ha mukpocxeme KP142EH19
MOXHO coBpaTte 3BYKOBOW
CUrHanuaaTop, Hanpumep,
YPOBHA XWOKOCTU (pMC. 5).
Ero B03MoXHO MCNons208aTs
B OuiTy — AnA KOHWTpOns

Unpr

Puc. 4

_ YPOBHA BOABI B BaHHE.
Oatuukom cnyxar nnacTuHbl
E1 n E2 uz Hepxasetwuiero
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Marepuana (Hanpumep, nea
3aTynneHHbIX Ne3sus  OoT
6pUTBLI), yoaneHHsle Ha He-
CKONbKO MWAMMETPOB ApPYr
ot gpyra. Korga sopa po-
CTUIHEeT OaT4mka, ero conpo-
TUBNEHWE yMeHbLIKUTCA. Bna-
rogaps oTpuuarensHon ob-
pPaTHOW CBA3W Yepes3 NaT4uK u

Unur

Puc. 5

Knioverus (8 watepeane 0,05...0,1 B) oba
CBETOAMOAA racHyT, NOCKONbKY nepena-
TOYHAA XapaKTepUCTWKA MUKDPOCXEMBI
UMEET KOHEYHYIO KPYTU3HY. Hanpsxenwe
nNepeknioyeHns 3anaT peauctopom R2,
CONpPOTUBAEHWUE KOTOPOro PACCHUTLIBAKOT
Mo YXe U3BECTHOW dopmyne,

Ecnu peavctop R2 3ameHuTs patyu-
KOM, CONPOTMBNEHWE KOTOPOro WM3me-
HAETCA nog [eiNCTBUEM Kakoro-nuéo
rnapamMerTpa Okpyxawwen cpeaw, nony-
YWTCA COOTBETCTBYIOLMIA UHAUKATOD UAW
CUrHann3arop, HanpuMmep, Temneparypsl,
BNI2XXHOCTWM WNW OCBeLeHHOCTU. Cxema
Takoro yCTPoOWCTBa NOkas3aHa Ha puc. 4.
Mpu npumerernn dotoTpanancTopa (do-
Tope3ucTopa unv GoToaMoaa) NONYSUTCS
Aatvk oceelleHHocTy. [lo Tex nop, noka

peauctopel R1, R2 mukpo-

CXema BblieT Ha NUHERHLINA

PEXUM WU BO3HWKHET aBTOre-
HEPauWs Ha PEe30HaHCHOW YacToTe MNbe-
3ousnyyartens HA1 — 3a3syuuT curHan.
B paHHOM YCTPOWCTBE MOXHO NpuMe-
HWUTb NLE30KEPAMUHECKUIA aKYCTUHECKUIA
U3ny4atens ¢ ABYMA BBIBO4AMW OT Mbe-
303NEeMEHTa W BLIBOOOM OT MeTannu4e-
CKOro KOpNyca, KOTOPLIW COEQWHAKT C
obuuM NPoOBOAOM, NOAOWAET, Hanpwu-
mvep, 3M-3. Hanpsxkerue nutauusa ycT-
poiictea MoxeT OGuiTe B npegpenax
5..12 B.

Bo BCex yCTPOMCTBAxX MOXHO Npume-
HUWTL NOCTOAHHbIE pe3ucTopel — MIIT,
C2-28, C2-33, P1-4, noacTpoeyHbie — ce-
pwin CMN3-3, CN3-19, CM5-2, okcuaHble
KoHaeHcaTopsl — K50-35 munu umnopTHeie.

Penaxtop — H. Hewaesa, rpagwuka — H. Hevaesa

YNAEeHHbIA kK HOBOMY roay Habop

napaguHOBLIX apoOMaTUHECKux CBe-
yel 6bin M3pacxogoBaH BCEro NUWb 3a
napy gHei. A noyemy 6ol He cpenate
3NEeKTPOHHYIO CBeYy, koTopas Bynet umm-
TUPOBATE HACTORALWY? Beas Takas ceeda
byper pabGoTaTte AONro, NOKa, KOHEMHO, He
“capet” Garapes nuTaHua. 3anaBWwMCh
TaKOW LEeNLo, aBTOPoM Ouina paspaboTaHa
3NEeKTPOHHAA CBE4a Ha PacnpoCcTpaHeH-
HOM MUKpokoHTponnepe ATtiny13V. Brmo-
YaeTCcA Takana ceeYa HeobbIYHBIM 06D330M‘
CTouT Ha Hee NoOyTe, KAk OHA 3aXuraeTca
W Ha4YYvHaeT BOCNPOW3BOOWTL CEETOBOW
3ddexT ropeHns NNaMeHU, a ecnu NoAyTL
elle pa3 — OHa racHeT B UENAX IKOHOMWIK
pecypca 6atapen nutaHua npubnvaun-
TENBLHO Yepe3 NeCATb MUHYT CBeYa aBTo-
MaTU4eCcKK BolknoYaeTca. 4Tobel NOBTOP-
HO BKIKOYWTE, HYXHO CHOBa Ha HEe no-
AyTh. Bca KOHCTRYKUWA 0OCTATOMHO KOM-
NakKTHa W pasmewlaeTcd B CTakaH4Yvke 13-
nop HacTtosAuwen ceedyn. B ycTponcTee
NpeaycMmoTpeH KOHTPONbL HanpAXeHWsa
NUTaHKUA, U NPKY 2o CHUXKEeHUKU HUXEe yCTa-
HOBMEHHOTO YPOBHA “cBe4Ya” curHanuau-
pyer 06 3TOM KOPOTKUMWM CBETOBLIMW
BCNbILWKaMK.

:1000000009C018951895189518951895189518956C
110001000189518958FE9BOBFCOEIEBEB4E2EDD27CY
| :100020005D02EEEE3FOEDAQEGBOEOABIS84B7082EED
:10003000877F848F88E1992781B0918D88278093F3
:100040003197E9F76624B89AB994BA9ABBIBBCIBDE
11000500084 EBB68980E48789379881E083BFB1ERT6
:100060008FBDBB2783BFB4B7B77FB4BFBEEL81BD22
:1000700086E081808185886181BD87 7 F81BD80EODE
: 10008000809356008CD0A0E6BCI1REFBOEFOO1CO98
:1000900002C19300882783BFCO98A0EGBCILBTFBCC
:1000A0000EF401COECCFE6EESDEO7BDLE1EOB3BFFF
:10008000A8E60D0911C9102325AE1150708F002C022
10005000A8€6FSDUnBEGODBlICQlDZ325A£1150??6
000000009F00DCOB1B58B6081BDABEGODILLCIL2S
'1000E00041E050E0040F151FABE600931C93B?ED2?
+1000F00090E08AS39A93E5D02296A7EBUCIIATEE20
+100100008C9187508C930091670040916400041883
:10011000A7E60C9380916700809356004EDDADEGZE
:100120008C9187FBOEF406C0OB6EEIOEO3ADIABEGER
:1001300050D1A5CF64D0A0EGBCI1B6FBOEFD01C013
:100140004AC0B6E430E08A939A93BBD02296A5E653
| :1001500000931C93A5E600911C9147E050E0040F10
| 10016000151FASEBOD931CI3A5E680919C9119D1C1
:1001700080E080935600A0E68C9187 FBOEF406C0OCY
i :1001800086EEI0EOOEDIABEB24D179CFBOEITIEQDT
:100190008A4939A9396002296ASE60D931CI3A5E692
:1001A00000911¢9141E050E0040F 151FASEAODI341
:100180001C93000000007CCFB2CFB82783BFEEDOGS
:1001c000379407810C7F02600769FADOALEGBCI 389
:10010000379800916100073810F009F001CO0BCO9A
:1001€000A0EB8CI187FBBE27B0FIB0ISE80FBADEGAC
+1001F0008C9187F98C9302D081E0E3BF0895379490
+1002000007810C7 FO36007B89DBD0AZEBBDII9CI306
:100210003798A2E600911C91003054E0150710F0BC
+1002200009F003C088E28093640042E60D911CI15E
11002300004 3853E01507 10F009F003COB3E28093FF
:10024000640042E600911C91063153E0150710F0F1
:1002500009F003C0BIE1B093640042E600911C9134
+10026000043€52E01507 10F009F003CO83EQBO93CC
:100270006400A2E600911C910E3952E0150710F0B2
:1002800009F008C080E08093640080916000806481
:100290008093600008958FEFB093560085E090E092
:1002A000800080E08093560086E292E07ADOFICF4F
:1002B000FB94FFCFEDILFCILEFSFFF4FFCI3ZEESI2D
:11002C000089540916A0050916B000DEB15E 3080042
| :1002000049€156E3040F151F00936A001093680069
:1002E0004981588125C0080030D000FCLODD0B9S528
:1002F00003001E0001F8FICFO024EBI457FFO2C0CE
:100300000900689400F80BD010FB01240895020049
:1003100009000835509540954F5F SFAF0BISERT438
:1003200017FF0895009510950F 5F1F4F6894089568
:10033000352F242FEB94452B11F468940895512FFC
:10034000402F0027112780E1440F551F001F111F68
:1003500002181308416018F4020F131F4E7FBA9586
:1003600099F70895752F642F55274427FF93F1ELIDE
:10037000889405C010F4460F571F5695479517955A
:100380000795FA95B9F7FF9108953197F1F7089518
+10039000689462F80895E89462F8089581E090E026
:1003A00000COEF93FFI3EE27EBZBETZB31FOE4EF49
:10038000F1E03197F1F70197D1F7FFI1EF910B95AF
:1003C000369A3699FECF369A3699FECFE4B195B1DA
:10030000089582E001COB4E0992790938A95ETF70A
:0203£00008957€
:00000001FF




INEeKTPOHHAaNA CB

A. JIEYKWH, r. PazaHb

e4ya

BHMMaHMIO yuTaTenen npegnaraeTcs ONUCaHWe 3M1eKTPOHHOro
uMMTaTopa ropeHus ceeyn. OH cobpaH Ha MMKPOKOHTponnepe, a
47061 €ro BKAIOYUTE HAK BBIKNIOYNUTL, Heobxoaumo NpocTo nodyTe

Ha "ceewy".

Cxema yCTpOMCTBa NokasaHa Ha pmc. 1,
€€ OCHOBOW ABNAETCHA MWKDOKOHTpONnep
ATtiny13V, pabBoTtawowmiai no nporpamme,
KOABl KOTOPOW npuBegeHsl 8 Tabnuue.
3TOT MUKDOKOHTPONNEP WMEET BHYTPEH-
HI0I0 NamaTs o6bemonm 1 kB 1 paboTtocno-
cobeH B MHTEPBAne NUTAIOWEro Hanpsxe-
Hua 1,8...5,5 B. OH ynpaenser TpaHauc-
Topom VT2, KOTOPLIA NOAaeT NUTaHue Ha
ceeToguon HL1 xentoro ugsera ceeveHun

no anropuTMy, WMWUTURYIOWEMY nnams
ceesu. Ha TpaHavcTope VT1 cobpaH muk-
POGOHHBIA yeunuTens, fenutens Hanpsa-
*eHWA Ha peaucTopax RBRT 3apnaet o6pas-
uosoe Hanpsxexnue ana ALUM MUKPOKOHT-
ponnepa okono 1,1 B, peawctop RB coegn-
HAET NWHUID NopTa PBS ¢ Nniocosoi nuHK-
en nutarus, R9 — ToKoOrpaHnynBaIoLWWA
Ynpaensawowaa nporpamma  MUKpo-
KOHTpOnnepa COCTOUT M3 NATW Noanpo-

rpamm, Kaxaan M3 KOTOpbIX peannayeT
CBOKO 4acTe anroputma paborel. Tak,
Hanpumep, nepeas nopnporpamma ¢op-
mupyeT addekT ropeHva ceedun. B Hee
BKJIIOYEHB! TPW HE3ABMCKMMbIX FrEHepaTopa
cny4aiiHbix 4yvcen. OauH reHepaTtop yn-
paBnAeT AUTENLHOCTHIO UMAYNLCa, BTO-
poii onpepenseT nepuvon, a TPeTwA —
DNUTENbHOCTL Nay3sl. PaanuuHele spe-
MEHHBIE 330EpPXKU ¥ Mony4aemeie chy-
yalHeie YMcna kak pas v GopmMupyloT
3 hEKT, NOXOXMIF HA MEPLAHWE NNamMeHn
ceeun. Hawbonee cunbHOe COOTBETCTEME
HabnoaaeTcs B TEMHOTE.

Bropas nognporpamma aHanuaupyert
YPOBEHbL CMrHana C BbIX0Aa MUKPO(OHHO-
ro ycunutens. BrnoyeHne v BoiKIoYeHue
ceeToauona HL1 npoucxoaaT npy Npeebl-
WEeHWKW NPOTrPaMMHO YCTEHOBNEHHOMO

YWCNOBOTrO 3HAa4YeHUA CUrHa-

Kees 8§ DD1 — na. HyxHO OTMETWUTb, YTO
| BKNIOYATE W BLIKIOYATE CBE-
R1 131[1] Rﬁi DD1 ATtiny13V /? 4y nyyYywe KOpOTKMMKA ¢
i MK CUNBHBIMW  AYHOBEHWAMM,
i ggi MCU o o1 |, TAX Kak nporpamma Ha-
- o 7 I 2553 paol2 e T ip T-  CTPoeHa Ha 06paboTky Ko-

A5 o e 7 iy 8 - POTKNX CUrHANOB.
c1 alF RS [R7 = £ T i TpeTbs nognporpamma
g ® s e i J Y6B KOHTPONMPYET HanpsxXeHve
x6B DNo767  BCB47 VT2 BC84T nUTaHuA, nNpoBOAUT He-
+ o e BonbLWYI0 KOPPEKUWIO APKO-
Puc. 1 Kebie 4 DD1 4— CTV “ropeHus nnamexun” u
OnNpeaenseT YypoBeHs MUHU-
- 3 ManbHOrO HaNPAXEHWA, He-
/ I'-;iwz‘:'95 L 06x0aMMOro Ans HopMans-
2 54’_] rfa HOW paboTel YCTPOWCTBA.
RS HanpsxeHue, nocTynaw-
19 p1— 1R wee ¢ penvrens R6R7, npe-
TN L obpa3syeTcs B koA, KOTOPbI
Lt iR r__ 551 CPaBHUBAETCA C HECKONbKU-
o Fé;é B\LTIIK MU NPOrPaMMHO 334aHHbI-
o 34 ~am1 MU KOHCTaHTamu. Ecnu no-

+

NY4EHHLIA B peaynsTaTte na-
MEPEHWR KOO He Npesbila-
€T YCTAHOBNEHHOr0, TO NPO-
WUCXOOQUT KOPPEKUWs ApKOC-
™ cBe4YeHus. 310 Heobxo-
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AvmMo, 4Tobel o6ecneYynTs cTabuneHOCTL
CBEYEHUA NPW W3MEHEHWW NWTAOWero
HanpspkeHua. OOQHOBPEMEHHO 3TO NO3BO-
NAET YBENWYUTL NPOAOIXUTENBHOCTL
paboThl YCTPOWCTBA OT OAHOr0 ranbBaHu-
4yeckoro anemenTa. lpw HanpARXeHun
NUTaHWA HUWXE [ONYCTUMOrO CBETOBOM
apPekT v akycTuyeckoe ynpasneHue
ByayT OTKNIOHEHI.

Yereepras nognporpamma obecneyu-
BaeT (GOpMUPOBaHWE KOPOTKUX BCTbILIEK
CBETOAMOLA NPW CHWXEHWN HANPAXeHUs
00 2 B. nockoneky yCTPOMCTBO HE MOXET
a3 pekTMBHO paboTaTh NPY TaKOM Hanps-
XeHnn. Benbiwky curHanvuanpyioT o He-

HOCTHOrO MOHTaXa, NOCTORHHBLIE Pe3wnc-
TOpbt — PH1-12 Tunopa3mepa 0805 wnu
1206, okCcuaHbIE KOHOEHCATOPLI — TaHTa-
noesle, octaneHele — K10-17. TpaHnauc-
Topel BCB847 MOXHO 3aMeHuTs Ha
KT3130B-9. BuiBoas! CBETOAMOMA HE YKO-
PaYMBealoT, NOCKONLKY NNarta Pacrnonoxe-
Ha Ha AHEe MeTannU4ecKon Yawku, a "¢pu-
TUNL" CEBEYX Ha NOBEPXHOCTWU napaduHo-
BOW 3anMBKW. WMICTOMHUK NUTaHWA — nu-
TveBbld anemeHt CR2032 ¢ HOMuHaNG-
HbIM Hanpsaxenuwenm 3 B. [ing ero ycraHoe-
KW MCMNONL30BaH ChneuvantHbln Oepxa-
Tens (kacceta). Tok notpebnenws npu

MaTOPOM TOHKMM MOHTAXHBIM U30NW-
poBaHHbiM nposogom; GND — ewieog 4,
V.. —euiBop, 8, RESET — ewigog, 1, MISO —
euiBoa 6, MOSI — euiBog 5, SCK — BuigOA
7. Ona nopaum curHanoe SCK u MISO Ha
nnate npeaycMOTPEHbl OTAENbHBLIE KOH-
TAKTHLIE MNOWAAKW, OCTanbHLIE NPOBOAA
NpUNaveaoT K KOHTAKTHBIM Mowankam
ons aneMeHToB. MOHTaX 3NeMeHTOB Ha
nnarte — AByCTOPOHHWIA, CEETOAMOA, MUK-
podoH ¥ OepXaTtens ransBaHU4ecKoro
3NEeMEeHTa MOHTUPYIOT Ha OfHON CTOPOHE

06X0AMMOCTH 3aMeHbl 3NeMeHTa nuTa-
Hua. Mocne 3ameHel YyCTPOMCTBO CHOBA
roToso k pabote.

MNsTas nopnporpamma NoacYMTLHIBAET
YMUCNO UWMKIOB BOCNPON3BEOEHWA CBETO-
BOro agdexra v NnpubnuanTensHO Yepes
OECATL MUHYT NEPeBOAWMT MUKDOKOHT-
ponnep B WUCXOAHOE cocTosHwe. [ins
3TOM0 MCNONL3YIOTCA CTODOXEBOW Tan-
MEpP C CeKYHOHOW BLIOEPXKOW W NogcHeT
UMKNOE NOBTOPEHWS CO30ABAEMOro CBe-
Tosoro addekta. AsTOMaTUYECKOe
BbIK/IIOYEHWE NPOANEBaeT pecypc ane-
MeHTa nuraHus. Y4Tobbl 3axedb Ceedvy
BHOBB, HEOOX0QMMO NoayTh Ha Hee.

Mocne nOQKNKYEHWA NUTaHWA Npo-
UCXOOUT MHULMANU3auna MUKPOKOHT-
ponnepa W MPOBOAMTCA KOHTPONb
HanpsxeHws Ha nuHuk nopta PB4. Ecnu
noAayTb Ha CBE4YY, TO HA BLIXOAE MUKPO-
doHa BM1 nosestcs cnabbie anekTpm-
YecKMe UMNYNEChl, KOTOPLIE YEPEe3 KOH-
neHcatop C1 noctynar Ha Gaay TpaHau-
cTopa VT1. Hepes paznenurenbHblii KOH-
AexcaTop C3 yCUNeHHbIA CUrHan nocTy-
nuT Ha nuHWio nopta PB4. Ecnu ero ypo-
BEHL MPEBLICUT NPOrpPaMmMHO YCTAHOB-
NEHHOE 3Ha4YeHue, HaYHeTCH BOCNpPOM3-
BegeHve ceetoeoro addekta “mMepua-
HWe cee4wn” Ha ceetogwope HL1, koto-
PLii pacnonoxeH B pacceueartene. Ecnu
NOBTOPHO NOAYTH Ha CBEYy, OHA Norac-
Het. C Hayanom "ropeHws” HaduHaeTca
OTCHET BPEMEHW HA €€ BLIKIOYEeHUE,
Ecnu ceedy noracure, npowzonger
oBHyneHme otcHeTa, v npw nocneayio-
LEM BKITHOYEHMU OH HAYHETCA CHOEA.

MporpamMma ans MUKpPOKOHTRONNEPa
Hanwcada Ha s3uike Belcvk B cpege
paspaborkn BASCOM-AVR, poctynHoi
Ha cante ¢oupmel MSC Electronics B

OEMOHCTPpaunoHHoi Bepcuu (http://
www.mcselec.com/). 3Ta Bepcua go-
NycKaeT KomMnNuNauwio koga 0o 4 kb, uto
B OaHHOM Cryqae HecywecTBeHHO, Tak
KaKk pasamep NporpaMmHOro kopa Aans
3NEeKTPOHHOW CBEYW COCTaBNAeT OKONo
1 kB. Mpu NporpammupoBaHuM paspaas!
KOHDWIYPaumMm USMEHATE HE HYXHO, Tak
KaK NpUrogHbl ux 3aBOACKUE YCTaHOBKMW,
MevatHas nnata (puc. 2), Ha koTopon
MOHTUDYIOT BONbLLUMHCTED 3NEMEHTOB,
W3roToeneHa M3 OAHOCTOPOHHE donbrv-
POBaHHOroO cTexknorekcronuta. MNpumexHe-
Hbl B OCHOBHOM 3/M€MEHTHl ANA NoBepx-

(puc. 3), ocTancbHule — Ha Aapyrou
(puc. 4).

Mpaty ycTaHaenuealoT Ha OHe

UMAUHOPUYECKOW  anioMWHMEBON

Yawkun oT napadwuHoBow ceeun. [nsa
3TOr0 CBEYY BLIHUMAKT W HA OHO
YKNageiBaloT W30NUPYIOWYK Npo-
Knanky M3 TOHKOro kapToHa. 370
Heobxooumo ons Toro, 4Tobsl 3ne-
MEHTEI HE CONPUKaCanuCh C YaLuKoiA.
M3 napadwHOBOro uMnuHApa CBe4Ymr
yoansiT GUTUAE U YKOPadYuseawT
cBeYy NpPUBNU3UTENBEHO Ha TPETL.
3artem Ha OCHOBaHWWM CBEYU MEpOo-
YMHHBLIM HOXOM WAW CKansnenem
BbipE3anT yrayGneHwe Ans pepxa-
TENA ranbBaHW4ECKOro 3NemMeHTa
(pmc. 5). CeeToomop ycTaHaenu-
BaKT HA MEeCTO GUTUNA, 3 ero BLIBO-
Obl — B OTBEpCTUE OnfA GuUTUNA.
3artem BLIBOABI Pa3rvbaloT B pasHule
CTOPOHbI U NPUNAUBAIOT K HUM TOH-
KW MOHTaxXHbI nposoa. Mecra

"ropawen” ceede cOCTaBNSET OKOMO
16 MA, B BLIKAKYEHHOM COCTOAHUU —
4...6 mA, 4T0 HEOBXOAUMO YYUTHIBATEL NPW
akcnayataumm yCTPOMCTBA, NMOCKONLKY
BLIKMOYATENL NUTAHWA OTCYTCTBYET.

Ipy MOHTaxXe NepsbiM YCTaHABNUBAIOT
MWKDOKOHTPOANER, MOTOM BHINOMHAIOT €ro
nporpaMMmuposaHne U TONLKO Nocne aToro
MOHTUPYIOT OCTafbHble 3anemeHTbl. Muk-
POKOHTPONEP COEAMHAIT C Nporpam-

navku HeoBX0aMMO 3aLMTUTL U30-
NALUMOHHOW NEHTOM.

Ana mukpodoHa B CBENE genakT
yrnybnenue, a 4To0bl 3BYK AoxoamMn
no mMvkpodoHa, OT 3Toro yrnybne-
HWSA 00 Bepxa CBeYW OEenalT Mpo-
pesb (kaHaeky). [ns adpdekTmBHOro
paccevBaHua CBETA M MaKCUMaib-
HOro npasgonogobus "ropexnus”
NPUMEHEH pacceuBaTens fykooo6-
pazHon hopmel, KOTOPLIA HAAEBAKOT
Ha CBETOOMOA W KOTOPLIA Wrpaer
pont nnameHu “cee4n” (puc. 6).
Ero uarotaenueainoT 13 TEPMOKNES C
NOMOUWLID CReuwansHoro TepMuye-
CKOro nucToneta MeToaom nocnoi-
HOTO HaHeceHus. YcTaHaBNusealoT
CBEYy CO CBETOAMOOOM BEDTUKANL-
HO, W OCTOPOXHO U3 NUCTONETa Ha-
HOCAT pacnnaenexdHu knei. flenars
3TO CreayeT akKypaTHO, NMOCKONbKY
TEPMOKNEN B pacnnasneHHoOM co-
CTOAHUK BLICTPO pacTexkaeTcs, wuc-
kaxan Tpebyemyio popmy. Ana ny4-
wero agdekra paccemBaHus Tep-
MOKNEn AoMkeH ObiTe NPO3PadiHbLIM.

Pepaxtop — H. Hevaesa, rpagwka — H. Hevaega,
POTO ¥ BUOEe03aMTMCE — 88T0Ppa



Pynb ANS KOMNbIOTEPHbIX UIP

4. METPAHWH, r. Pruweso CaparoBsckoii o61.

lMpw nrpe Ha KOMAbIOTEPeE Yalle BCero UCnoab3yT obbiyHyo kna-
suatypy. BonbwMHCTBO Nonb3oBaTenei o6XxoAATCs 3TUM yHHUBeEp-
canbHbIM MHCTPYMeHTOM. OQHaKo ecTe U HEMAanas rpynna Tex, KTo
npeanoYynTaeT UMETh CNeynasnn3npoBaHHble YyCTPOWCTBa — AXOWM-
CTHKMW, PYSIU U T. A., 4TOObI OLYTHUTL BCIO NPesiecTs NOJIHOIO KOHTPO-
na 3a xogom mrpel. B cTarbe NpMBOAMUTCS OMUCaAHME MPOCTOMN KOH-
CcTpykuyumn "pyns”. JliobutensmM cTparernieCckux Mrp Mau rosioBono-
MOK OH HW K YeMy, a BOT nMio6uTenamM "MoroHATs " Ha roHOYHOM aBTO-
mMobune unmn oB6yunTECHA BOXAEHHIO OH Heobxogum.

peanaraemMoe YCTPOWCTBO MOJKIIO-
4aloT K urpoeomy nopty MK, HaaHa-
YyeHve BLIBOAOB KOTOPOrO yKasaHo B
CNpaeo4HOM nucTke "BHewHue pasbembl
xomneloTepa” ("Paguo”, 2007, Ne 7,
c. 42—45). Cxema ycTPOWMCTBA NOKasaHa
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WUrposbie yeTpoicTea

YCT 3HOE NEHHES Ha 3TOM KOMNBIOTEES

YCTaHoBNEHHEIE UrpOBLIE YCTPIHCTES
Yerpolicteo

3T NapaMETDE! NOSBOAMIT HACTPOWTE MIPOBHIE YCTPOHCTEA,

Ha puc. 1. Nepemennuiid peauctop R2
BbINONHAET hyHKUMK PYNA (NepemelteHme
rno ocy X), R4 u R6 — nepanein, R1 —
nepemeLleHe TonLko no ocu Y, HO ero
MOXHO 3anporpammuposarts ONS BbiNon-
HEHWUA W OPYrux (YHKUWIA, Hanpumep,
neganein rasa wnw Topmo3sa. Ceetopwon
HL1 vHauumpyer Hanu4ue nuTalouwero
HaNPAXEHWA.

MpUMEHEHb!I NOCTORHHLIE PE3NCTOPHI
MAT, C2-23, nepemenHsie — Cr-1, CNO
KHOMKM MOXHO WCNONL30BaTe Nbbe
mManorabapuTHele C CaMOBO3BPaToM, CBe-
Toauoa — nmoboro useta CBEYeHWs B
NNacTMaccoBOM KOPMyce AuWamMeTpom
5...10 mm. Bece petanu pasmewiarT B og-
HOM WKW ABYX COEAMHEHHBIX KOpPMycax.
MMUTHPDYIOLLMX NaHens YNpaeneHus asTo-
mobunem (pwue. 2). Ecnu xopnycol meTtan-
JNIUHECKME, TO WX CrieayeT CoeamMHUTL C 06-
WMM NpoBOOOM (KOHTakTel 4.5 paswema
XP1). NepemenHuivi pesuctop R2 pasme-
waloT Ha ckobe BHYTPM kopnyca (puc. 3).
Hanpotve ero Bana B nepepHei naHenu
Kopnyca genawT OTBEepCcTue, B KOTOpoe
BCTABNNAIOT OCk PYNeeoro kosneca W 3aa-
KpennsaT Ha sany. Pynesoe koneco moxeT
OriTe pa3nuyHeiM. Y aetopa OHO W3ro-
TOBNEHO M3 OCHOBaHWA UWMIMHAPWUYECKON
crokn ona CD-guckoe. Ha koHue ocwu
CBEPNAT OTBEPCTUE
ONA Bana nepemeHHo-

[Elgmnmnmj [ nupcnoma..J

TANBHLIE 3NEMEHTBI — NEPEMEHHbIR pe3un-
crop R1, kHOMKKM 1 CBETOAMOA KDEMAT Ha
BTOpOM Kopnyce. Ecnu "nepanu” He
HYXHBI, NepemeHHble peancTopsl R4 u R6
HE YCTaHaBNWBAIoT.

MNocne c6Gopku YCTPOWCTBO MNOAKMO-
4aT K urposomy nopty MK MHOroxmnb-
HbiM kabenem ONWHOWM OO0 OBYX METpOB,
NPOBOAAT YCTAHOBKY apaneepa W Ha-
cTpoiiky (kanubposky) "YcTaHoBka npan-
Bepa pyns 8 OC Windows XP". [ins oT-
KPLITUA OkHa "Wrpoebie yctpoicrtea”
HEKWUMAIOT Ha 3KpaHHyo kHonky "Myex”,
nanee "Maxens ynpasnenus” (8 Windows
95 u 98 Nyck—HacTtpokka—lNanens
ynpaenexnus)— " "WUrpossie ycTpoitcTea”
Ha skpaHne noseuTCA OMANOroBOE OKHO
(puc. 4).

Danee HaxwumalT Ha kHonku "doba-
BUTE” 1 “Apyron” (4tobw poGaBute
WFPOBOE YCTPOWCTBO) — HA 3KpaHe no-

ro pesuctopa. Oc- sBuTcs okHO "Ocoboe wrposoe ycT-
LOUne HEpORkoe YOTPOIw THU
T e DeaflamHocty
Coctosmue |
) Dwodcna ) Lirypsan um puosTKA ynpas ness
) Wirposol naaruer (%) Urpasnerie romouol seTorauod
Cranerus contoab Kxanky
2 4 v
e
[ Wemerca nepexmosarans POV
i °¥
[Komnmcrepesin pyns TMK- L ok | | Oneewa |

Puc. 4

Puc. 5
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HMrpoenie
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HKornerotepusii pyns THK-

CLOHLTBA

:-humrpumaaom HaCTPOUTE UIPOBLIE YCTPOKCTEA,
YCTAHOBNEHHBIE Ha 3TOM KOMNBIOTEDS.

MpoeepeTe urposoe yerpoicTeo. Ecm ono patoTaeT HenpaeunsHo.
BbINOMHATE Kampoery Ha ernanxe 'Tlapamerpe”
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Puc. 6
po#icTeo” (pwuc. 5). MoxHo nocTtaewTe  poOBKy ycTpolicTea. [ns

oTMeTky Ha “OwoicTuk” wnv “Ynpae-
NEeHne roHoOYHOW aBTOMALIMHOW". Boi-
6Mpaem 4MCNO KHOMOK WM CTEeneHen CBo-
6opael. KHonkwu cnyxar gns nogasw ot-
AenbHbIX YNPABNSAIOWMX KOMaHG (Hanpu-
Mep “npsixox”. “curnan” v gp.). B none

"KonTponnep” enucwiBaioT nioboe uma
(Ha3sanwe) pyns, Hanpumep, “Komnbio-
TepHuii pyns TMK-". 3arem HaxumaloTr
Ha xHonky "OK" B nocnegylowwvx AByX
OKHax, U KOMMLIOTEP HAMAEeT W 0To6pasuT
HeoOxoAuMblE OpanBepsl ANA OaHHOrO
obopynosaHus (puc. 6).

Y106l npoeepute paboTtocnoco6-
HOCTb PyNfA, OTKPLIBAIOT AMAN0OrOBOE OKHO
CBOVWCTE YCTpOWCTBa KHONkoW "CeoOii-
cTea” (pmc. 7). Kaxgomy oprany ynpae-
NEHWA WIPOBOTO YCTPOWCTBA COOTBET-
creyet sknanka ‘Mpoeepka”. BpauexHue
oCell NepemMeHHbIX Pe3CTOPOB KU Haxa-
TWE Ha KHOMKW HEMEAIEHHO OTPaXalTCA
Ha BKNaake okHa. 3akOH4YUB NPOBEpKY, 3a-
KPBLIBAIOT BCE OTKPLITHIE AMANOroBble OKHa
kHOMNKamu "OK".

Y1061 0becneunTh TOYHOCTE yNpaensio-
WX BO3OEWCTEMIM, HAOO NPOBECTU Kanub-

3TOro NocnenoBaTensHo

HXKMMAIOT HA SKPaHHEIE Py, 7
kHonku “Myck”, "Ma-
HeNns ynpaeneHua”,
"Wrpoesle ycTpoir-
crtea”. Korpa otkpoert-
CA AManoroBoe OKHO
"Mrpoesie ycTpo#cT-
Ba". HaXUMAIOT Ha
kHonky “Ceo#cTea”,
Buibupator BKNanKy
"HacTpoika” v Haxu-
MaKT Ha  3KPaHHYIO +
kHONKY "OTkanubpo-
Bate” B xogme kanuB-
poBku oToBpaxarTcs
HEWTPanNsLHOE MNOnoXe-
HWEe M OMaNa3oH nepe-
MeuwleHva  (puc. 8).
In\ nepexopa k cne-
LOYIOLEeMy 3Tany Haxu-

Kasufiposxa oced

ECHTRONEDS

DesX /DeaY

Hanmliprrks wrepis sy ipomiea

TNoxpyrieTe punk BAES0 H BIPABD 40 YDA & JATEM HANMHTE QLMY M2 KHONDK

OeX 887
CE
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MaIOT Ha NoBYI0 KHOMKY
nA. aHun

pYy. No OKOHY Puc. 8

BCEX Onepauvi 3aKpbi-

BaIOT BCE AWANOrOBLIE OKHA KHOMKamu

"OK" — pynb roToe k pabore

Penaxtop — H. Hevaesa, rpagika — H. Hevaesa,
POTO ¥ CKPHHLIOTH — 38TOpa

Urpywka-cyBeHup
"dea oxuBnaert cepaue”

A. MAMUWYEB, n/o LUaTtanoso CmoneHckow o6,

lMpeanaraemas BHUMAHMIO YNTaTENEN UIpyLIKA-CYBEHUP BOCCO3-
AaeT cKa304HbIA cloxeT: nobpas Pesa Bamaxuveaer BoAwebHOH
Masioykos U CTeKkalouue C ee KOMYMKa Kannum Boswe6CcTBa 3acTaB-

NAK0T yracwee cepgue 0XuUBaTh...

HUrpywka cobpana M3 goOCTynHbIX

AeTanei n NPaKTUYEeCcKkn He rpeﬁye‘r HanaxwBaHus.

11 rpywka (ee cxema nokasaHa Ha
puc. 1) cobpaHa Ha OECATUYHOM

cyeTyuke c pewwudparopom K561MES
(DD2) u peByx mukpocxemax K561/1MN2

(DD1, DD3), npeacrtaenswowmx coboi
Habopbl noruyeckux anemeHTos "Mcknio-
vaowee WMNKN". Ha anementax DD1.1 u
DD1.2 cobpax reHepaTop WMNYNbCOB,
4YacTtoTa CNefoBaHWA KOTOPLIX 3aBUCUT
OT CcOnpoTMBEneHus peauctopa R1 un
emkocTu kongeHcatopa C1. C Beixopa
reHeparopa (esBopg 11 anementa DD1.2)
MMNyneLCel nocTynalT Ha Bxoa CN
(eniBop 14) cyetyuka DD2, v Ha ero
soixopax 1—9 (swBogbl 2, 4, 7,..., 11)
nocnenosaTensHo MORBAAETCH YPOBEHb
nor. 1. Cpazy nocne BKIKOYEHUS NUTaHUNA
Ha BCEX BbIXOAAx CYeTynKa 1 COeAVHEH-
HbIX C HUMKM Bxogax anementoe DD1.3,
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DD1.4, DD2.1—DD2.4 HanpAxeHuWe Ha3BaHHbie CBETOAMOLbLI FacHyT OOHO-

WMEEeT HM3KUIA yposeHs (nor. 0). Takos xe
ypOBEHb CUrHana v Ha BbixOofax BCEex
Ha3BaHHLIX 3M1EMEHTOB (HanoMHuM, Npu
0OWHAKOBLIX YPOBHAX Ha BXOAaX 3MEMEH-
Ta "Weknwovawwee UWIW™ ero BeixogHoe
HaNPAXEeHWe UMEET HU3KWUIA NOrm4ecKuin
YDOBEHb, @ NPW Pas’HbiX — BLICOKWUIA).
Takum obOpa3om, cpa3y nocne BrI4e-
HWA NUTAHWA 3aXUralTCA CEBETOoVOObI
HL4—HL21, o6pa3sylowme koHTYp "cepa-
ua", a HL1—HL3 ("kannu sonweberea”)
He ropAT.

C nosenenuem nor. 1 Ha soixope 1
(BbiB, 2 DD2) ypoBHM HaANpPAXeHWWA Ha
exopax snementa DD2.1 craHoBaTCA
pasHbiMu (nor. 1 Ha Beieog 1 nocTynaet
yepea pauwon VD1), Ha ero eBwixoge
(BbiBOA 3) dopmMUpyeTCca ypoBeHs nor. 1
1 ceetonuonbl HL4—HLG racHyt. CmeHa
YPOBHSA CUrHana Ha eeixope DD2.1 npw-
BOAMUT K WM3MEHEHWID COCTORHUA 3ne-
menta DD2.2, 4To, B CBOWO OuYepensb,
3aCTaBAAET MNEPEKNIOYUTHCA SNEMEHT
DD2.3 u 1. . B peaynerare nocnenosa-
TENLHO FAcHYT W OCTajlbHbie Tpynnbi
ceetoamopgoe  (HL7—HL9, HL10—
HL12,..., HL19—HL21). Npouecc npoTe-
KaeT NpakTUYEeCKU MrHOBEHHO, NO3TOMY
co3fgaeTcs BNeYatnenue, 4To Bee

BPEMEHHO

Mpw nosenexun nor 1 Ha Beixope 2
(ewiBOf 4) cudetumka DD2 oTkpuiBaetcs
Tpanauctop VT1. B peaynerate cpabartsi-
Baet pene K1, AKOpb KOTOPOro MexaHu-
4Yecku CBs3aH C ¢urypkown ¢ewn, U oHa
nogHumMaeTt BonwebHYO nanouyky, a
3artem, Korna nor. 1 nepexoguT Ha BeIxoa
3 (BuiBOg 7), onyckaer ee. OpHo-
BPEMEHHO C nepemeLwieHuem nor. 1 no
Bbixoaam 2—4 DD2 noodepegHo BCMbIXW-
BAlOT W racHyT ceetoguoasl HL1—HL3,
MMWTUPYA OBWXeHue "kanau sonweb-
cTBa" C NMano4ky Ha XAyUWee OXWBNeHWs
"cepoue”

B MOMeHT npuxona nor. 1 Ha Beixon 5
(eoieog 1) cyetyuka DD2 ypoBHW Ha
pxopax anemexnta DD2.1 craHoBATCH
onwHakoseimu (nor. 0), ero BeixopHoe
HanpsAXeHue yMeHbluaeTcs 00 Hyn§,
NO3TOMY BHOBb 3aXUralTCcR CBETOAWO-
nbl HL4—HLB, "cepaue” HavvHaeT oxu-
BaTk. B cnegywouwem Takrte, korga nor 1
nosenAeTca Ha Beixoge 6 (BwiBOA 5
DD2), oopMHaKOBLIMW CTAHOBATCH YPOB-
HW Ha Bxopax anemeHTa DD2.2 w B
pononHenne Kk HL4—HL6 HauunaoT
ceeTuTe HL7T—HL9 v 1. A C kaxabim
TakTOM 33XWralTcs HOBbIE TrPynnbl

cBeToaAuono., v koraa nor. 1 BosHukaer
Ha Heucnonsayemom eoixoge 0, OHM
ropaT BCE, NOCAE 4Y4ero uukn NoBTO-
pReTcA.

Pesuctop R3 orpaHw4usaer TOK
6a3ul TpaHaucTopa VT1, RS — ero kon-
NeKTopHLIV ToK, R4 — TOk HEpe3 CBEeTOo-
avogsl HL1—HL3, a RE—R11 — yepes
rpynnet ceetoanonos HL4—HLE, HL7—
HLY v 1. o. Auoas VD1—VD3 yctpa-
HRAKT B3aVMOBNWAHWE BbLIXOAOB CYeT-
yuka DD2, guoa VD4 3auwumuiaeT Tpad-
avctop VT1 or npotueo3d[C, BO3HM-
kawowei B obmoTtke pene K1 npu ero
OTNYCKaHWK,

YCTpOWCTBO MOHTUPYIOT Ha [AOBYX
ne4arHeix nnatax M3 OAHOCTOPOHHE
$ONLrMPOBAHHOr0 CTEKNOTEKCTONNTA.
Ha opHoi 13 Hux (pmc. 2) ycraHaenu-
BalOT anemenTel HL1—HL21, R3—R11,
VT1, K1 u VD4, Ha ppyron (puc. 3) —
gce octaneHuie. Mexay coboil nnatel
COEnVHAT XryToM u3 11 OTpe3KoB TOH-
KOro MOHTaxHoro npoeoga. Bece peau-
cropsl — MJT, kongencatop — KM-6,
TpaHaucTop — noboin KpeMHUeBbln
ManoMOLLHbIM CTRYKTYPEI N-p-n CO CTa-
THUHeCckMM Ko3ddruveHToM nNepepayw
Toka He meHee 50, gvogel — nbble
cepuin KA521, KA522, 0220, ceetoguo-
nbl — nobele KPACHOTO LBETa CBEYeHUA,
XenaTtensHo MOBLIWEHHOW SpKoCTH
{Hanpumep, umnopTHeie ARL-5213URC,
OSHR5111A-PQ 1 um nogobHeie). Pene
K1, MexaHu3m KOTOpOoro vMcnonb3ywTt
ONS NpuBoAa B OBUXeHwe Gurypku
deun, — P3CY (nacnopt PC4.524.202
unu wucnonueHwe PC4.529.029-02:;
conpoTuenerve o6moTtkn — 65...79 Om,
Tok cpabartbiBanua — 80 mA). Bbi-
KHO4aTeNs NUTAHUA — MWUHMATIOPHBIN
TymBnep SS-309, KN-601, MTS-102-A1
WKW @aHANOrn4HbINA

Mo 3aBeplieHnn MOHTaXa PEKOMEH-
OYeTCA BPEMEeHHO COeauHWTb Nnatol B
COOTEETCTEMW CO CXEMOW W MPOBEPUTH
paboTocnocoBHOCTE UrpyLkn. Ecnm oka-
KETCH, HTO APKOCTHL CBEYEHWA CBETOAWO-
noe, obpasaylouwmx KOHTYP cepaua, He
oOvHakoea, nogbupaioT peauctopsl R6—
R11.

MNpu gopaboTke pene BHa4Yane akky-
paTHO HeBoNbLWWMKU NaccaTxamm unm
6okope3amu pa3BansbuUOBLIBAOT WM yaa-
AT anioMWHUEBBIA KOpPMYyC. 3arem 13
nNacTMaccoBOro OCHOBaHwA  pene
BLIBMHYMBAIOT pe3sbosyl0 WNWABKY C
ramkom, OTKYChIBAKOT BbIBOALI BCEX KOH-
T3KTOB (OCTABNAIOT TONLKO BHIEOAH!
0BMOTKM) W, HaKOHEeU, BbIBUHYMBAKOT
BWHT KPEnAeHWA K MarHUTHOW CucTeme
nNNacTMaccoBOM KONOAKK C NOABMXHBEIMA
KOHTaKTamu v YOansoT ee, OTKYCUB Npo-
BOMOYHBIE CTOMKY, K KOTOPLIM NPUNasHs
wx BeieoOsl. Ha nnate nopaboTaHHBIN
MEXaHu3m pene 3aKpennsaiT Nankomn
BLIBOA0B OOMOTKM K NeYaTHeIM NPOBOA-
HUKAM.

BymaxHyo Gurypky ¢eu ¢ noMoLbio
OepxXaTens M3 MArkoW CTaNbLHOW NpoBo-
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nokn puametpom 0,8...1 MM wn knes
COEOMHAIOT C AKOpPEem pene (0 Tom, Kak
aTO COenath, pacckas3aHo B CTaTke aBTo-
pa "Wrpywka-cyseHup “TeHHuc", onyb-
nukoBaHHoW B "Paguwo”, 2009, Ne 3,
c. 45—47).

BHewWwHWA BUA UrpywWwKW Noka3ad Ha
puc. 4. B ka4yecTBe OCHOBLI KOHCTPYK-
Uuy  MCNONbL3YIDT NPAMOYTONbHYIO
nnacTMaccoBylo KOpobky noaxogsauimx
pa3amepoB. B ee BepxHei cTeHke ceep-
NAT OBa OTBEPCTUA ANA KPENAeHus
rne4YaTHoW nnartbl CO CBETOAMOAaMM WM

PAZINO Ne 2, 2010
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OOHO ANA  npoxoda co-
eAVHUTeNbHbIX NPOBOLOB. a B
3agHen — nog pes3sboByw
BTYNKY BLIKNOYatens nwvra-
HuA. MNnaTty co ceeToauogamu
3akpennsaoT Ha kopobke c
NOMOUWILID OBYX COrHyThiX M3
NONOCOK XECTW YronkoeB u
BWHTOB C raikamu M3. Mnaty
C OCTanbHbLIMM AeTanamMu u
Garapeilo nurtawua  B6F22
("Kpona") pasmewuarnT BHyT-
pv Kopobku.
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Vipu cagelicremn Coio3a paguonioGurenesi Poccmi

UcTopuna oTeyecTBEHHOW PafAMOCBA3M

PapunotenerpacdHas cneuymasbHOro HasHa4yeHusa...
Bopuc CTEMNAHOB (RU3AX), r. Mockea

TEBDCKEIF! NPUEeMHaA CTaHuwsa Havana
CBOIO perynapHyio paboty yxe B
oktabpe 1914 r Hapo otmeTuTs, 4TO BCA
annaparypa ans Hee Geina w3roToeneHa
Ha npegnpuatuax Poccwuiickoro obuie-
cTBa OecnpoBonoMHeIX Tenerpadoe wu
tenecdoHos (POBETUT) — nepeeHua oTeve-
CTEEHHOr0 paguocTpOEeHWH.

3r1a npuemHas cTaHums Dbina BaXxHbIM
3geHom B obecnedeHun Poccuv mexay-
HapoOAHON PaAMOCEA3LID Kak B rofkl nep-
BOW MWPOBOW BOWHBI, TaKk W HEKOTOpOe
BpeMs nocne okTabpbCckon pesonouvn. B
1918 r oHa nepewna OT BOEHHLIX B
Mockoeckuit NOYTOBO-TenerpadHLIA OK-
pyr B COOTBETCTBMM C AekpetoM "0 ueHT-
panMsauvv paguMoTEeXHWYECKOro pena B
Coeetckoii pecnybnuvke”. B 1925 r. crau-
UMD 3akOHCEepEWpPOBanu, a 4Yepes roa
3aKPBINU NOJHOCTLIO.

MOMOLUHMKOM HaYaneHWKa 3TOWM CTaH-
UMK C MOMEHTa €€ OCHOBaHWA CTan nopy-
yuk M. A. Bonu-bpyeeny — BRocnegcT-
BUW M3BECTHLIA COBETCKMIN PAONOTEXHWK.
ViMeHHO OH co3pan nNpy paguocTaHumu
BHEWTATHY NabopaTopuio, B KOTOPORA B
1915 r. 6bINY U3rOTOBNEHbI OTEYECTBEH-
Hble "KaTtoaHble pene”, kak Torga Hasslea-
nu paawonamnel. OHa nNpocyliecTeoeana
no cepeouHel 1918 r, koroa uenuvkom
nepeexana B HuxHuii Hoeropopg v ctana
4acTeK 3HamMeHuToln Huxeroponckoi
naopartopuu.

B myaee cBR3au npu Teepckom
dunmnane OAO "LlentpTenekom” ecTb
3KCNO3UUMA, NOCBAWEHHAA 3Tol CTpa-
HULE PasBuTUSA OTEYECTBEHHOW paauo-
cena3n. ECTe 0 HEWM aKCcno3vwuum 1 B Apy-
rux mysesax. B Yepkacckom oBnacTHom
Kpaeeen4eckoMm mysee (YkpauHa) ectb
WHTEepecHble BOCNOMUHAHUA "Teepckan
papuocTaduma rnasamu pAOOBOro CeBA-
ancTa”, KOTopbie HanucaHsl OAHUM K3
“cnyxaden”, CNyxumBWWX HA 3TOW pa-
aunoctaHuuu. WMx wHam npucnan co-
TpyoHuk myaes H. M, Cenusepcros.
Bor 4to oH coobwun 06 aBTOpe aTnx
BOCNOMWHAHWMN:

Havano cm. Ha 2-4 c. obnoxxm

"Anekcanap Bacunsesuy HocaqveHko
(1895—1969) poawnca B r. TansHoe
(HbiHE Yepkacckas obnacte, YkpauHa).
Bonblwyo yacTe XW3HW OH NPoBen B
coceaHem ¢ TanbHbiM . YmaHs, roe 8
1912 r. ocsomn cneunansHoOCTL Tene-
rpagmcra. B 1915 r. 6bin1 npussaH 8
UapCKyl apMuio, oby4ancs canepHomy
Aaeny B Xapbkose, a 3arem Cayxuil Heko-
Topoe Bpems B8 Mockse ( 1-14 3anacHow
TenerpagHbuii OaransoH). B anpene
1916 r. HocavyeHko kOoMaHaMPOBANK Ha
Teepckyo paauocTaHuMo, rae oH Npo-
cayxuwn Ao koHua 1917 r.. nocne wero
nepesencs Ha Kuesckyi paguwoctaH-
ymo, ortkyaa pemobunuioeancsd B8
mapre 1918 r. Anekcavap Bacuneesuy
ObiNl BLICOKOKNACCHBLIM CeunanicTom
paguorenerpagHoro pena, noaToMy
nonysun OTkas, Korga nogan panopt o
nepesoge w3 TBepu B OEACTBYIOLYYIO
apmuio. lMocne gemMobunusaumn xun u

MWMM:EIM?W :!:ﬂmumm»
ik s S W' Musl!\t.lm :mmc, o e

paBoran 8 ¥YMann — Ha rpaxgaHckom
renerpage, B kpaesenyeckom mysee,
YHUTENLCKOM uHCTUTYTE. B roas Benu-
ko OTeYecTBeHHONU BOWHBI CAYyXuA B
AENCTBYIOLMX HACTAX CBA3H, NPUHUMAT
yyacTue B obopoHe [Henporaca, Cra-
nuHrpagckon 6utse. [lo cOCTOSHUIO
spoposks  Obln  AeMobunu3oBaH B
1944 r. v HekoTOpOE Bpemsi CHOBa pa-
Ooran renerpagucTom.

Tem He MeHee  NpHU3BaHMEM
A. B. Hoca4erko Oklna He paanoTexHu-
xa, a opuutonorua. fge 6er AnexcaHap
BacunbeBud HM Haxogwncs no [onary
cnyx6bl, OH CTpPeMuncs B8 MPUPoAY,
yTo66l Habnwnare Xu3iHe NTULY, Ben
OHEBHUK € nNoApOOHLIM ONMUCaHUeM
CBOMX IKCKYPCHI W Opyrux coObiTUi
Kak wHatypanucrt OH, ogHako, He Obin
LWHMPOKO M3BECTEH NP XW3HKW 38 npe-
genamu ¥Manu, v ToONeKO B HacToALee
BpeMs MnosiBunacs BO3MOXHOCTL Ony6-

QSL cneuuanhm:ﬂ pa.qnocrauuuu UE3ISS.
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NUKOBaTL COOPaHHBIE MM MAaTepuans,
M3gartk Karanor OrpoMHOM Konnekuuun
ATHUYBLMX UL, NOMNONHABLUENCA Ha NpPo-
TAXEeHWU nonysBeka”.

Tekct BocnomMuHaHwii A. B. HocaveHko
W WMNNIOCTPaLMK K HEMY BbINOXEHbI Ha
caite xypHana "Pagwo” no agpecy
<ftp://ftp.radio.ru/pub/2010/02/tver.
zip> .

Ormeyad B KOHUE NPOWNOro rona
95-netne Havana paboTel TBEpPCKOU
npuemMHoin paguotenerpadHoi CTaH-
umu, paguoniobutenu Teepckoin obnac-
T1 paboranu cneupankHbiM MNO3bIBHLIM
UE3ISS. B ux akTMBe He TONbKO paguo-
CBSi31 Ha BCcex guana3oHax ot 160 mert-
poe no 23 cCaHTMMETPOB, a TaKXe Yepes
NyHy 1 4epes MeTeopkl. [}

|
| HA JIOBUTE/IbCKKX |
ANAMA30HAX

!
|
Ounnomei ]
|
"ABxa3ua” ITOT AUNNOM BbIAAETCH |

3a NATb CBA3EW C panuomoﬁmenmmi

ABxaznu HauuHas ¢ 1 HosGpa 2009 r |||
MNoBTOpHEIE PAANMOCBA3N 3ACHNTHIBAIOT- |r:

CA Ha pasHbiX AaManasoHax, @ Ha 0aHOM
auanazoHe —  pasHeiMKM BUOoamu
uany4enuns. B 3ayet nagyr QSO scex KB

1 YKB auanazoHos. CeA3u CO cCheuu-
anbHEIMKM M MEMOPMANEHBEIMKU CTaHUMWA-
MW 3acHMTEIBAIOTCA 38 TPY QSO. 3aseky
COCTaenqalwT B BUOE BeINUCKKW M3 anna- |
ParHOro XypHana u OTNPasnsawoT |
RZ3DO/UF6VM no agpecy: 142000,

Mockosckas obnacte, . JJomoaenoso, |||
yn. Npasael, o. 10, Cene3neBy Muxauny | |

Cepreesuyy. PoccuaHe v comckatenu
“3 gpyrux ctpan CHI onnaty gunnoma
NPOU3BOAAT NOYTOBLIM MEPEBOAOM Ha
cymmy 150 py6. B ykazauwHulii agpec.
Mnava pna couckatenei gunnoma ua
OCTanbHLIX CTpaH — 4 ponnapa CLUA
wnu 3 eepo.

HauyvHas ¢ xoHua npownoro ropa
papuoniobutenn ABxasumM Ha OCHOBaHWW
cornaweHa Mexay AQMWHUCTDPALMAMM
cea3n Poccuun v ABxasumn Ha BpeMEeHHOM
OCHoBe (no Boigenenus ei ITU nocto-
AHHOro 6noka npedwKcoB) MCNONL3YIOT
npecpukcel UFEV. Ha Bpems peicteun
3TOro COMalleHns NO3bIBHBIE C OaHHLIMK
npedukcamu He ByayT BLIAABATLCA B
Poccuu.

YKB "lMNMoneBon peHn” 2009 ropna —
nToru

yK B copeeHosanna "Tonesoi aeHes”

BeINK BNEpPBLIE OPraHn3oBa-
Hbl B cepeouHe S0-x roooeB pepakuvien
XypHana "Paguo” W Co BPpEMEHEM BbILLINK
Ha O4eHb BbICOKMI YPOBEHb (HECKONBKO
COTEH Y4aCTHUKOB) U MX B3ANK "NoJ CBOE
Kpbino” Pepepaums paguwocnopta CCCP
n UPK CCCP umenn 3. T Kpewkens
Pepakuma ¢ Nerkow rpycreto, HO CNOKOWHO
OTHECNACH K 3TOM TpaHChOpPMaLK CBOMX
COpPEBHOBaHWA. ITO Xe eCTEeCTBEeHHLIN
npouecc — “pebeHok xypHana” BeIipoC w
DOMXEH XWTk CBOEKH CamMOCTOATENLHOWM
XN3HbIO... Tak ke BbiN0 U C XEHCKUMK
COPEBHOBaHMAMMW Ha MpU3bl XypHana
“"Papuno”, ¢ o4Ho-3a04HEIMKM KB copesHo-
BAHUAMIW U HEKOTOpPbIMKM Apyrumu. He
Oyay4u CBA3AHHOW oMUUMANEHLIMKY PaM-
kamu (EBCK w Tak panee), peaakums
morna nossonute cebe BecT nowck
HOBbLIX (hOPM COCTA3aHMI B PaAMOCNOpPTE.
| Co3gasate 3agen Ana passuTus pagvo-
cnopTa B CTpaHe.

Mony4mnoce Tak, 470 yxe & koHue 80-x
ropoe YKE "lMonesoit peHs" cran sBHO
XUpeTs, a B Havane 90-x ero yxe soobue
nepecTan NPoBoAUTL. Ham crano xanko
"pebeHka”, » XypHan pewwn BO3pOaUTH
3T copesHOBaHWA. OH B3AN X OpraHuaa-
unio 1 nposegeHue Ha ceba npu nop-
| nepxke OykBaneHO FOPCTKM aAKTUBHLIX

Onera Apxunosa (RW3TJ). B copesHoea-
Huax 1994 r. NPUHANO YY4aCTUE BCEroD
okono 20 cTaHuwuin — cnessl, Aa U TonLKo!
Ho epems, Hapsay C© yNOpPHOW OpraHuaa-
UMOHHOM paboToi (B TOM Yucne U B BuAE
nyBnrMKaunin B XxypHane), ctano MeaneHHo
WMCNPaBnATL 3TY CUTYaUUID

A BOT pe3ynsTat — B8 MUHYBLUEM roay
HUCNO Y4ACTHUKOB (TONLKO NO NpucnaH-
HbIM OTYETam) BNNOTHYIO MNOAOWNO K
1000! "PebeHOk" cCHOBA CTan Ha HOrW
MexayHapogHbiii YKB “MNonesown neHb” Ha
npuabl xypHana "Paguo”, Byaysw cam no
cebe cepbe3HbIM KOHTECTOM, CTan ele u
CEPLE3HLIM MOACNOPLEM OYHOMY 4Hem-
NUOHaTy CTpaHel, BO3poxaeHHomy Coto-
3om paguwonwbutenen Poccuu. Wcxogs
M3 aTux Aeyx QakToOpoe, COTPYOAHWMYAID-
WKME Ha NPOTAXEHWE AONTUX NeT pepak-
ums 1 pykoeogcteo CPP npuwnu k corna-
LWEHWIO, 4TO ONTUMANBHYIO OPraHU3aumnio
3TUX ABYX CBA3aHHbBIX Mexay coBoi Mepo-
NPUATHIA HAOO0 BECTKM NOL 3rnaoi opraHu-
3aTopoB YemMnuoHaTa cTpaxel (1. e. CPP).
Tak 4T0 HaYMHas ¢ aToro roaa "TMonesoi
peHb” Bypet nposoante CPP. A mbl nogy-
Maem eLe o Kakmx-Hubyobk HOBLIX COpeB-
HOBaHWAX NO PAAUOCBA3MN...

B Tabnuuax npuBeneHbl AECATKM
nmpepos YKB "TMonesoro gHs”" MUHYBLWE-
ro roga no BCeM 33a4eTHbIM rpynnam

| YNETPaKOPOTKOBONHOBUMKOR, cpean KoOTo- fMGCTO. MNO3LIBHOW, Ycno caﬂaeﬁ.
| peIX B NepByi0 O4epenb CneayeT Haseate  PesynwLTar).
| SOSB 1296 5 1Z2zY 11 69653
' 6 RU3GN 109 65438
1 RD3YA 36 163160 7 RUGLB 98 65169
|2 RWAHW/4 20 159410 8 RV6AJ 105 65059
IR GES 29 154940 9 RN3AC/3 89 61993
| 4 RD3DA 31 140150 10 UA3RBO 91 56896
| 5 UA3DHC 29 134580
| 6 RKBMC 27 120160 SOMB
7 UA3PC 33 118300
8 UA3DJG 27 101180 1 UT5JCW 154 397396
9 RA3AUB 18 72940 2 RA3LE 114 330904
10 UT2IV 34 71160 3 UTSID 145 249616
4 UTALA 103 216013
SOSB 430 5 UvaL 145 198684
6 UWII 147 169111
1 RA3WT 83 210928 7 RZ6LJ 146 157771
2 RN3QR 59 182668 8 UT3LL 65 153328
3 UT2EG 53 134976 9 RZOAF 133 148778
4 UXsIC 46 107912 10 URSIDX 98 147316
| 5 RA3QN 26 73496
] 6 RXBHN/6 18 46496 MOMB
7 UXTMA 29 43792
8 UAINA 14 36688 1 UU7J 343 816034
9 RU3PA 29 34568 2 RW3WR 368 761510
i 10 RA9ADD 29 30724 3 RABAX 293 739742
4 uw2l 326 639794
SOSB 144 5 UWsY 412 637799
6 URBEC 319 534693
1 UWsW 157 119367 7 UU1DX 247 520018
2 UA3WM 165 111527 8 RW3PX 307 498203
3 RW4FS 97 72556 9 UT7NY 291 489681
4 RK3AF 127 71101 10 UT7QF 320 477850



Q-ymHOXuUTenb ana TpaHcusepa
Bopuc CTEMAHOB (RU3AX), r. Mockea

Csoﬁcmo pereHepaTMBHLIX Kackagos
NPUEMHWKOB CYXaTk MONOCY NPUHK-
MaembiX YacToT "yMHOXEHWeM 0OBPOTHO-
CTM" KOHTYpa BCNEOCTBME NONOXUTENb-
HOW 0BpaTtHOW ceA3M BLINO M3BECTHO W
VCNONL30BAaN0Ch elle Ha 3ape paanoTex-
HUk. B nocneeoeHHbIe rogsi pereHepa-

R1 50K

C coBeplIEeHCTBOBAHWEM TEXHUKN MI0-
GUTENLCKO PaaMOCBSA3N TAKME CXEMHLIE
PELIeHNs, Ka3anoch, MCHE3NN W3 NPaKTK-
K1 pagmoniobutenen. Ho akcnepumeHTa-
TOPLI BpEMS OT BPEMEHM BO3BPALLAIOTCS K
HUM Ha HOBOM ypoBHe. Ha puc. 1 npuee-
neHa cxema Q-yMHOXWTENS, KOTOPLIA
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OCYLUECTBNAETCH M3MEHEHUEM HANPAXE-
HWA HA BTOPOM 3aTBOPE TpaHaucTopa
nepemMerHeiM peanctopom R1. Peancrop
R2 nopbupaloT npy HanaxXweaHuu npwu-
craeku, pobusance "markoro” nogxopa
Kackana k nopory reHepaumnm

C KOHTYpa pereHepatmBHOro kackapna
CUrHan NocTynaeT Ha MCTOKOBLI NOBTO-
puTens Ha noneeom TpaHaucTope VT2 u
Oanee Ha Bx0A4 NPUEMHOro TPakTa TpaH-
cueepa. Peauctop R7 BBepeH ons wc-
KIOYEHWA BO3MOXHOro camoso3byxne-
HWSA 3TOrO Kackada npy NOAKNIOYEHHOM K
NPUCTaBKE KoakCcuansHom kabene.

Karywka L1 Hamortana nocepebpen-
HbIM MEOHbLIM MPOBOOOM HA Kepamuye-
CKOM kapkace gwameTrpom 35 mm. OHa
nmeeT 10 BUTKOB, BEINONHEHHLIX C TAKUM
warom, 4Tobbl obecne4nTs OBLLYIO ANUHY
HamoTkn okono 35 mm. OTBOAEI CAenaHb!
OT NEPBOro U BTOPOro BUTKOB, CYUTAA OT
KOHLA KaTylKW, COBAMHEHHOro ¢ obLwmm
NPOBOAOM.

KoHnpeHcaTop nepemMeHHOn emMKocTH
C1 c makcumansHon emkocTeio 450 nd
Obin MCNONB30BAH OT PaaMOBELUATENEHO-
ro npuemuiuka. OH DOMmKeH MMETh XOpOo-
LWKMIA BEPHBEP, NOCKONLKY HACTPOWKA Ha
pabo4yio HACTOTY MOXET BTk O4EHb OCT-
poi. MoxHO, pasymeeTcs, UCNonb30BaTh
W MepemMeHHbln KOHOEeHCaTop ¢ Hebonk-
IO MAKCUMANLHOW EeMKOCTLIO C napan-
NenbHLIM NOAKMNOYEHUEM EMYy COOTBET-

TMBHBIE Kackafbl WCNONL30BANUCE B
HECNOXHbLIX KOHCTPYKUMAX ANnA niobutens-
CKOW CBA3M, NOCKONBKY 33 NOPOTOM reHe-
paumi NO3BONANKM NPUHUMATL Tenerpad-
Hble paguocTaHumu. C noseneHuem Tex-
HUKW MpaMoro npeobpa3oBaHus OHU
NPaKTUHECKK MCHE3NN W M3 NIBUTENLCKON
pPaguocBA3n.

B wectupecaTtele rogel, korga 6one-
LUYIO 4aCTk PAAMONPUEMHUKOB Y KOPOTKO-
BONHOBMKOB COCTABNANWM apMenckue an-
napavel nepuoga BTOPOW MWPOBON
BOWHBI, 66N HEGONLLIOK BCNNECK UHTEpEe-
ca paguoniobuTtenein K pereHepaTUsHbIM
Kackanam B NOMbITKe yNy4WwWTe XapakTe-
PUCTUKM 3TOW annapatypel. MNoseunuce
TaK HasblBaemble "yMHOXUTENM Aobpot-
HocTi” (Q-multipliers), npeacraen\swue
coboil pereHepaTuBHble Kackafel Ha
BX0OAE npuemHuKa wnu B Tpakte MY un
paboTasluvie HUXe Nopora reHepauuin.

BK/MOYAETCHA Ha BXOOE COBPEMEHHOrQ
TPpaHCKMBEpa W B ONPedeneHHLIX CuTya-
LMAX MOXET YNY4LWTL KA4ECTBO NpMUema.
OH npegHa3sHayeH 48 NCnonb3oBaHua Ha
Aavanasone 40 merpoe. Ero npepnoxun
DK2AG (Rudolf Wetzel. Aktiver Preselector
fur 40 m — Q-Multiplier machts moglich. —
Funkamateur, 2006, Ne 9, s. 1042).

Ecnu nwtaHwe Ha npucTaeky He
noaaHo, CUrHan € aHTeHHbi Yepes Hop-
MankHO 3aMKHYThIE KOHTaKThl pene K1.1 n
K2.1 nocTynaet Hanpsamyo Ha TpaHcueep
MNpw nopave nuTaHua cpabaTbiBaloT pene
K1 1 K2, nogknio4as aHTeHHyY K Bxoay npu-
CTaBKM, 3 €€ BbIXO[ K TPaHCUBEPY.

PereHepaTtueHbIil kackan cobpaH Ha
OBYX3aTBOPHOM NONEBOM TPaH3WCTOpe
VT1. NonoxutensHan obpaTtHas CBA3L B
Hem obecneynBaeTcA NOAKNIOYEHWUEM
MCTOKa TPaH3MCTOpa K OTBOAY KaTyLUKW
L1, a perynupoBka YpOBHA 3TOW CBA3W

CTBYIOLLIErO MOCTOAHHOrO KOHOeHcaropa
BHewHwWi Bua NpUCTaBKKM €O CHATON Bepx-
Hel KpbILLKOI NPUBEOEH Ha puc. 2.

3101 Q-yMHOXMTENE NPOBEPSANCA C
Tpancusepom ICOM IC-756. Ha puc. 3
npuMeegeHa naHopama npUHUMaeMbIX
TPaHCKMBEPOM curHanoe 6ea npucTtaekm, a
Ha puc. 4 — C NPUCTABKOW NPW €e HacT-
POKE Ha 3TOT Xe curHan. McxoaHein ero
ypoBeHb (NpumepHo S1) nocne nogknio-
YEHWS NPUCTAaBKK BLIPOC NPUMepHo Ao S9.

Koreuno, ncnonsaoeaxue Q-ymHOXu-
Tens He NOAXoAMT ANA paboTel B COPEBHO-
BaHWAX W3-3a NOABNEHWS OBYX A0NONHW-
TENbHLIX PErYAMPOBOK (YPOBEHbL PEreHe-
paumm 1 NOACTPONKA BXOAHOIO KOHTYPA),
HO B 0ObIyHOM paboTe B acdhupe oH MOXeT
OLiTb Noneaex Ans "BLITArMBaHWA" cNabbix
CWrHaN0B B YCNOBUAX NOMEX.

PegaxTtop — C. Hexpacos, rpaguxa — K. Anapees
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PALAMO Ne 2, 2010

ABTOMaATU4YECKUMA aHTEHHbIN

TioHep ANT-09

Poman COKOJIbCKUM (UA3GDW), r. Mpsiau Jiunewkosi o6,

IMocne Toro xak asTop npegnaraemMoi cTatby ob63asencs TpaHcu-
sepom ICOM-706MK2G, BcTan BOMNPOC O COrnacoBaHUM C HUM
HecumMmmMeTpuyHoro gunons, KCB koToporo nameHseTcs no Ananaso-
Ham ot 1,5 go 3. Beino peweHo, 4To cobUPaTs M UCHONBL3OBATE PyY-
HOM aHTEeHHLIA TIOHEep B BeK BCeobLjel koMNbioTepu3ayumu Heyene-
coobpa3no. Tak Kak B TpaHCHMBeEpe NpeaycMOTPEH Pa3beM AN nog-
KJTIOYEHUS] aBTOMaTUYeCKOro aHTeHHoro TioHepa AH-4, 6sino pewe-
HO CKOHCTPYMPOBaTh MMEHHO aBTOMaTUYECKUI TIOHED.

Hocmorpea B8 MHTepHeTe onucaHuA
HECKONbLKWX THOHEPOB W He Halas B
HUX HWYEro NOAXOAALLEro, A NPUHANCH 3a
pa3paboTky TiOHepa CODCTBEHHOW KOH-
cTpykumu. B peaynetare nony4wmncs no-
BONbHO NPOCTOWM annapar, obnagaounin
3a c4eT CBA3W C KOMMLINTEPOM GonbWmMMK
DYHKUMOHANEHBIMWM BO3MOXHOCTAMK, OH
UMEET HECUMMETPUHYHBIE BXOA W BbIXO, W
BbiIEXKMBAET NPOXOLALLYI0 MOLUWHOCTL A0
100 Br. Ee moxHO cpenate u BGonblue,
€CNN NPUMEHNTL KOMMOHEHTHI, PaccHm-

Gonee 1,3. B ananasone 160 metpos ao-
cTurHyt KCB 1,8. B py4HOM pexume B
BONLIWNHCTBE CNY4Yaes MOXHO A0BUTLCA 1
MeHbLUMX 3Ha4YeHwit KCB, sBnnote oo 1.
NpoponxuTensHOCTE Npoueaypbl asTo-
MAaTWYECKOr0 COrNacoBaHvaA He NPeBbILLa-
er8c.

TIOHEpP NOAKNIOYAETCA K TpaHcuBeepy
kaK no BY, vak n no uenam ynpasneHms u
NUTaHWA aHANOrMYHO NPEAHA3HaYeHHOMY
ana TpaHcueepos cepuu ICOM TioHepy
AH-4. Ero MOXHO, KOHEYHO, WMCMOoNbL3o-
BaTh ¥ C TPaHCHMBEPaMK OpPYrux TUMOB, B
TOM YMCNE CaMOLENEHBIMMA

HUA Ha TIOHEP MOXHO Nogats oT nboro
wcToyHuka. Curbvan TSTR ("Crapt TioHe-
pa”) ans ToHepa exoaHon. Mmnynscamm
HWU3KOr0 NOrMYECKOro YPOBHA Ha 3TOM
BXOQ€ 3anyckalT wunu OCTaHaBNUBAKOT
npouecc asTOMaTW4YecKoro cornacoea-
HuA. ChopmmpoBaTh 3TOT UMNYNLC MOX-
HO € NOMOLLBLIO OBLINHON 3aMbiKalowlencs
npX HaXaTn KHONKWM. Ee koHTakTel co-
eauHaoT ¢ Bxoaom TSTR 1 06uwwm npoeo-
nom. Huskmia norudeckuii yposeHs Gop-
MUPYEMOro TIOHEPOM curHana TKEY
("Knou TIOHEpa") NepeknioyaeTr TpaH-
CHBEp Ha nepenaqy.

Cxema BY Bnoka TioHepa nokasaHa Ha
puc. 2. Katywkm L1—L8 v koHoeHcaTops!
C5—C12 ofpasyoTr -obpasueiin corna-
cylolmid koHTyp. lapameTtpel aTmx ane-
MEHTOB BbiBpaHb! TaK, 4TO MHAYKTUBHOCTL
(eMKOCTL) Kaxnoro M2 HUx B OBa pasa
60)‘":!_!)6 WNKM MeHbLUE, YeM aHanorM4Horo
cocenHero anemenTa. lNpakTvka noka3a-
na, 4T0 ANA HopmaneHoi PaboTel TIOHepa
0CcoBEeHHO TOYHOro cobniogeHua 3Toro
3akoHa He Tpebyertcs. JJOCTatoyHo ycTa-
HOBWTbE KOHOEHCATOPBL! C Gnvkanwmmm K
NPUBEOEHHBLIM HA CXEME 3Ha4eHWAM
eMKOCTW HOMUHaNamu. JKenarensHo, 4To-
66l 3TK KOHAEHCATOPL! GbINKA CNIOASHBIMIA
(Hanpumep, KCO) v paccuyvTaHHbiMK Ha
HanpsxeHue Ha meree 250 B. Yucno sur-
KOB KaTylleK WHAYKTMBHOCTW yKasaHo B

+135B_  Paswem "Tuner' _TSTR
oL a‘fsp‘:icuagpa TKEY Kakue-nnbo oprawbl py4HOro ynpasne- Tabnuue Bce oHu HeckapkacHble, Hamo-
HWA TIOHEPOM HE NPenYCMOTREHL!, MM Y-
PABNAOT C NOMOLWLLIO KOMNLIOTEPa, pabo- Katywka | Butkos | Katywka | BUTkoB
TAloWero no cneuvansHo paapaboTaHHon ] 5 5 1
T 3 5 MHOK nporpamme. Bnpouem, Hanuyme L2 3 L6 12
Puc. 1 KoMmnbloTepa He obasarensHo, 6e3 Hero L3 4 L7 18
i TioHep paboTaeT aBTOHOMHO B PEXumMe L4 5 L8 28
dBTOMAaTHMYEeCKOro CornacosaHva.
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TaHHbLIE HAa COOTBETCTBYHLUME 3HAYEHWA
BbICOKO4YACTOTHOrO HaNPAXeHWa 1 Toka,
BxoaHoe conpotueneHwe TioHepa (co
CTOpPOHE! TpaHcueepa) — 50 Om. OH nos-
BONAET KaKk asTOMaTtuyecku, Tak U Bpyd-
HYH COrMacoBaTk C TPAHCMBEPOM Harpya-
Ky, KOMMAEKCHOE CONPOTUBAEHWE KOTO-
PO MOXET HAaXOOWTLCH B LUMPOKWUX Npe-
penax. Hanpumep, MO aHTEHHY —
HECMMMETPU4YHbIA YeTbIPEXAnana3oHHbINA
(80, 40, 20 n 10 mMeTpoB) gUNonL — TIOHEp
aBTOMAaTHUHECKU COrMACOBLIBAET HA BCEX
nepedYncneHHbix ananasoHax no KCB He

C13-C29 0,047 mk
VD3-vD19 KO45214

16117

J:cza %S
= [ k16 ZEvois
B &

% )
Cc29 K17 ZEVD19
T

Hanpsxexue nutanmia 13,8 B noctynaer
Ha TIOHEp OT TpaHcwBepa, 060pyA0BaHHOMD
CneunansHbiM pasbemMom ANS ero noa-
Knio4eHna. Takum, Hanpumep, kak cxema-
TUYECKIM M300pakeHHEIM Ha puc. 1 pasvem
“Tuner” mMoero TpaHcueepa (BuUg Co CTOPO-
Hbl 3aAHeRn navenu). Homepa KoHTakToB
Ha DPWCYHKE YCNOBHblE, B TIOHEPE OHW
OTCYTCTBYIOT. HO pacnpepeneHwe uenein
YNPaBNeHus 1 NUTaHWA NO rHe3aam pasb-
©Ma COOTBETCTBYET AeNCTBUTENbHOCTH,

Ecnn B ncnone3ayemom TpaHcueepe
TaKOro pasbema HeT, HanpsXeHuwe nuTa-

TaHbl BUTKOM K BUTKY NAaKMPOBaHHBIM NPO-
BOgOM AuameTpom 1,2 MM Ha onpaske
AnameTpom 15 mm.

3anasan paanuyHble KoMBHaUMK cpa-
6otaBwux pene K1—KB8 w K10—K17,
MOXHO NONY4YUTE NO 256 paannyHbIX 3Ha-
HYeHWH MHAYKTMBHOCTM M eMKOCTW Corna-
Cyloulero KoHTypa. A ¢ nomoubio pene K9
MOXHO NOAKMOYNTE Habop KoHOeHcaTo-
pOB NapannensHo aHTeHHe wnu napan-
NenLHO BBIXOAY TPAHCUBEPA, YTO 3Ha4Yw-
TENBHO paclWWpAeT WMHTEepBan OOonyCTW-
MbiX 3Ha4EHWIA COrNacyeMbIX MMNEAAHCOB
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Harpyzku. Pene K1—K17 moryT Gbite nio-
BbiMK, AOCTATOMHO BBICOKOYACTOTHEIMU U
MOLUHBIMW C HOMWHANbHBIM paboyvm
HanpsixeHuem 06moTkmn 12 B. KpaiiHe xe-
NaTensHo MPUMEHWTE PENE C MUHUMATb-
HbIM BpemeHem cpabaTteiBanus.
TpaHccopmatop Ttoka T, koHoeHca-
Topbl C1—C4, peauctopel R1, R2 u anoas
VD1, VD2 o6pa3yioT BbICOKOHACTOTHBIN
yaen namepurens KCB — patuwk aHaqe-
HUIA HANPAXEHWA Nagalowen U OTPaKEH-
HOi BonH. OT kadyecTea 3TOrO yana e
3HAYUTENBHON MEepe 3aBUCUT TOYHOCTL
COrNacoBaHus Harpysku B aBTOMAaTW4ec-
KOM pexume. BropuuHsas obMoTKa TpaHc-
dopmatopa (10+10 ButkoB nposoaa
N3aB-2 puametpom 0,3 MM) HamoTaHa Ha
KONbLIE BHELWHWM AMamMeTpom 8 mm m3
cdepputa 400HH. MNepeuyHan obmoTka —
OAWHONHEIA NPOBOL, HENPUMEP, BHYTPEH-

HWIA NMPOBOAHWK KOakcuansHoro kabens,
MPONYLEHHbLIN CKBO3b KONLLO C BTOPW4-
HOIM OBMOTKOM.

Cxema 6noka ynpaBneHus TiOHepa
u3obpaxeHa Ha puc. 3. OH cobpax Ha
mMukpokoHTponnepe PIC16F874 (DD1), B
NaMATb KOTOPOro A0MKHLI ObiTh 3arpyxe-
Hbl KOAbI W3 NPUNEraemoro K cratee
danna ATN_09_PIC16FB74.hex. lonycka-
eTcA 3amMeHa MWKpOXOHTpOnnepa Ha
PIC16F877 nnu PIC16FB77A. Kakux-nnbo
nepenenck B cxeme He noTpebyercs, HO
KOOBI OONXHbLI 3arpyxarecs w3 danna
ATN_09 PIC16F877A.hex. MWKpPOKOH-
Tponnep paboTaeT OT BHEWHEro TakToBo-
ro redeparopa G1. 310 MoxeT BbiTe Nio-
DOl MHTErpanbHbik KBAPLEBLIA reHepaTop
Ha 16 MINu ¢ HanpaxkeHwem NuTaHna 5 B.

CpeoenHbiii OY DA2 ycunueaeT nepen
rnofa4en Ha aHanoroebie BXOAbI MUKPO-

KOHTpONNEepa CUrHankl Nagarowein u otpa-
XEHHOI BONH, nocTynawwwe ¢ BY 6noka
C nogpcTpoeyHoro peaucrtopa R11 Ha
BCcTpoeHHbiin AUM mMukpokoHTponnepa
nopgaeTcd o0pasuUoBoe HanpaXeHue.

Mukpocxema ADM202JN (DA1) cay-
KUT ANA B3auMHOro npeobpas3osaHus
YpOBHEW CcurHanoe wHtepdeica RS-232
(COM-nopTa xOMNEI0TEPA) U MUKPOKOHT-
ponnepa. Ee MOXHO 3aMEHWUTE OOHUM K3
MHOrO4MCNEHHBIX AHANOroB, Hanpumep
MAX232CPE. Npu 3Ttom cnenyeTt y4WTbl-
BaTb BO3MOXHbBIE PA3NUYMA B HA3HAYEHUN
BLIBOOOB MMKPOCXEM M pPEKOMEHOYEMbIX
HOoMmMHanax koHpeHcatopoe C1, C2, C4,
C5.

n_;q K

e

"MarHutopoH”

ANAa 3Xo-penurtepa
PoswaH IN'YJIUEB (4K6RKS), r. Baky, Azepb6aiigxaH

X0-penutep — 310 YCTPONCTBO, CO-
croswee u3 YKB pagwoctaHuuu w
MarHuTogoHa, kotopoe obecneymsaer
aBTOMaTM4Yeckyl 3annuck W BOCNPOW3-
segeHue B 3pup onpeneneHHoro obwe-

Ma peyeBoir nHdopmauvm, nepeagasae-
MOW KOppecnoHaeHTamu Apyr Apyry o
BpPEMSA NPOBEAEHWs ceaHca paanocesn-
3. Paboraa 4epe3 BbICOKONOAOHATYIO
aHTEHHY, 3XO-penuTep NO3BONSET NpPo-

soauTe QSO koppecnoHgeHTam, Haxo-
ASWMMCH BHE 30HbI HENOCpPeaCTEEeH-
HOW PagVoOBMAOWMMOCTM, CYLIECTBEHHO
yBENMYMBAA OanbHOCTE PaguoTpacchl,
Mpw neneiTaHuax ceaadon YKB annapa-
TyPbl OH MOXET MCNOoNb3OBaTLCA Kak
CPEACTBO KOHTPONA Ka4YecTBa panuo-
curHana.

B otnvydme o7 TpaguUWOHHOMO pe-
TpaHCNsTOpa, Y 3X0O-penutepa OoTCyT-
cTeyeT npobnema "3abutna" npuemHuka
no Bxogy CUrHanom CBOEro Nnepeaarymka
W, TEM cambiM, He TpebyeTca orpaHuye-
HWE MOLHOCTK nocneaHero. B peayneb-
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Tate He CTpafaet YyBCTBMTENLHOCTb
NPUEMHMKE W HE OrPaHNYMBAETCA MOLLL-
HOCTb NEepenaTtynka, a [anbHoCTb
panuocensn BGeccnopHo yBenuyveaet-
ca. PaboTtans Ha ogHoOi YactoTe npuema
W nepenayy curHana, UCNonb3ys omHy
aHTeHHy M oauH dupep, axo-penutep
HE HYXOAETCH B CNOXHbIX U AOPOrMx
$uneTpax v gynnekcepax. A mansie
rabaputel yCTPOWCTBA W HE3Ha4Yu-
TenbHasi noTpebnAemas MOWHOCTE He
co3galT npobnem npu ero pasmelue-
HUW, HANPUMEP B KBAPTHpPE.

Hepoctarkom paHHoro cnocoba
NPOBEAEHWA paguocBA3n SABNAETCH
HEeo6X0AMMOCTb MOCTOSHHOIO OXWaa-
HWA KOPPECTIOHAEHTAMW OAHOKPATHOr O
"3x0", 7. 8. NOBTOPEHMs NepenaHHoro
CUrHAanNa, 4TO HECKONLKO CHUXAEeT one-
paTtMBHOCTL paavoobmeHa, HO C 3aTuUMm
CO BPEMEHEM MOXHO CBLIKHYTLCA. A
ana nibutenen nobontate B adupe Ha
oomalHue TemMel 370 YCTPOWCTBO,
KOHEYHO, CO30acT HeKOTOpble Heyaob-
CTBa M MM Mpouwe W NpuAaTHee Byner
obwarteca no Tenedony.

3xo-penutep, NOCTPOEHHLIA aBTO-
pom Ha 0Oasze YKB paanocrtaHumu
FM-2004 [1], nonyyun Xopolume OT3bli-

Bbl paguonwbutenen. Ero "marHuro-
@$OH" BEINONHEH HA CNEUWanu3npoBaH-
HoW Mukpocxeme |1SD2560 dupmbl
Winbond Electronics [2]. 3To ogHOKpw-
CTanbHOE YCTPOWCTBO 3anucu/Bocnpo-
M3BEAEHUA [ONOCOBLIX COOBLWEHNA
ANUTENBHOCTLIO A0 60 € C pyYHbBIM MK
MWKPOKOHTPONNEPHBIM YNpaBneHuem
pexumamu pabotel. B npegnaraemon
KOHCTPYKUWKM aBTOP Ppewwn 3apadqy
ynpasneHus mukpocxemoi ISD2560 c
NOMOLLILID OQHOW MWKPOCXEMBLI MHBED-
TOPOB (CM. PUCYHOK).

Pab6oto# marumtodoHa ynpasnser
CUrHan BKMOYEHWA WYMONOOaBUTENA
paguocTaHuvm FM-2004. OH cHumaeTca
¢ BbiBOga 12 wmwukpocxemsl 1DA1
(MC3371) npuvemHuka u nogaeTtcs Ha
exon "LWN" dopmuposatens komaHg,
BLINONHEHHOro Ha Mukpocxeme DDI1.
Korga B paguokaHane npuemHUKa cur-
Hana HeT, WyMONOAABUTENL 33KPLIT M
HanpsaxeHue Ha exope "WN" meHbwe
1 B. MNpwu nossneHun curHana wymono-
LaBUTENb OTKPOETCA W HanpaXeHwe Ha
sxone "WMN" Bsospacter go 2 B. Ha
soiBoge 6 mukpocxemst DD1.3 dopmu-
poOBaTena yCcTaHOBWMTCA HWU3KWIA foruye-
CKMIA YPOBEHb, KOTOPbLIW MOCTYNWUT Ha

Vo1 ;%Ar 730“ .
05 MHK(H
e fﬂm’ . G BIFME VOBL o om0t 19001, 2
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sbIBOALI 23 1 27 mukpocxemsl DD3. pas-
pewas 3anuck curHana. 3ByKOBON CUr-
Han CHUMAEETCA C BLIBOAA 9 MUKPOCXEMBI
1DA1 npuemHnka v nogaetcs Ha "Bxop
HY" ycrpoicrea. 3anuce ocywecTs-
NAETCH OO cnana curHana Hecyulein nubo
[0 AOCTUXEHWS NPEenefbHOro BpemMeHn
3anucu.

Mo okoH4aHuu npwema curHana
WwymMonogaenTens 3aKpoeTca, Ha Bxone
WM ycrpoiAcTtea HanpaXeHwe BHOBb
ynaget no Hynsi. COOTBETCTBEHHO Ha
BuiBoae 6 mukpocxemel DD1.3 ycraHo-
BWTCA BbICOKWIA NOTMYECKWA YPOBEHb,
KOTOpPLIA MOCTynuT Ha Buieop 27 DD3,
NOAroTasnNMBas pexum BOCNpou3sene-
HuA. OQHOBPEMEHHO KOPOTKMIA NONOXKW-
TENBHBLIA UMNYNLC, CHOPMUPOBAHHLIN
ueneto C5R7, noctynut Ha BbiBog 24
DD3, ycrtaHasnuBas HyneeoW apgpec
naMmaT MuUKpocxembl. C 3aA0epxkon
0,5 ¢ Ha Bueope 8 DD1.6 nossutcs
KOPOTKMIA OTPUUATENbHBLIA WMNOYNbLC,
KOTOPbIA, coeanHue kartoa amopa VD2 ¢
obumuM NPOBOAOM, PA3PEeLINT MUKpPO-
cxeme DD3 Bocnpon3segeHue aanucand-
HOTO cUrHana.

Ha eeieoge 14 DD3 nosBAaTCA NOCTORH-
HOe HanpsxkeHue okono 1,5B u nepe-
MEHHAA COCTaBNRIOWAA 3anNWUCaHHOro
3BykOBOrO cwurHana. lNepemenHan co-
craensaowas Yepes uens C16, R11, R18,
C19 v "Beixog HY" ycTpoicTBa NOCTYNKT
Ha YM mogynAaTop nepepar4mnka, a nocTo-
AHHAA — 4epe3 peauctop R12 Ha 6a3y
TpaH3uncropa VT1. OH OTKPOETCA 1 YEPE3
avon VD4 coepmHUT BuiBoabl 1 1 2 MuK-
pocxemel DD2.1 ¢ obwmm npoBOAOM.
BeICOKMIA NnOrM4eckuili YpoBEHL HA BLIBO-
ne 3 DD2.1 oTkpoeT, B CBOK O4epeqs,
TpaHaucTop VT2, cpaboraer pene K1 wn
cCBOMMW koHTakTamu K1.1, nogoknoyex-
HeIMW NapannensHo TadreHTe pagno-
CTaHuuK, NEPEKIONUT €€ B PEXUM Nepe-
naqu.

Mo okoH4YaHuK BOCNPOW3BEAEHMA W
3akpeiTUA TpaH3ucrtopa VT1 Ha sbiBOAE
24 mukpocxembl DD3 noseutca KOpOT-
KA NONOXUTENBHBIA MMNYALC, CHOPMA-
poeaHHein uensto C10R7, u yctaHoBuT
HYNEBOW ajpec NamMaTv MUKPOCXembl
DD3

MepeknoyeHne paguocTaHuum 8 pe-
UM NpMema NponM3onOeT C 3a0epPXKKOn
onpegensemMoil NOCTOAHHOW BpPEMEeHuU
uenn R13C15 ¢ oOoHOBpemMEeHHbIM
BKnoYeHnem Bunepa, BLINOMHEHHOrO Ha
mukpocxemax DD2.3 u DD2.4. YactoTa
ero reHepauuu onpeneneHa snemeHTa-
mu R16, C17.

KoHeyHo, 4acTb YCTPOMCTBA HA MUK~
pocxeme DD2 MOXHO MCKMIOYMTL, OCTa-
BWB TONbLKO TpaHaucTop VT1 c pene B
KONNEeKTOPHOW uenwu, YNpPOCTUE, TEM
CamblmM, CXeMy o MuHumyma. Ho Hanu-
yue Bunepa NO3BONAET OTAUHATL NPUEM
NPAMOroc CWUrHana o7 PenuTEpHOro
Tarxke pabora 6Gunepa B KOHUE NepegaLmn
npugaer ero paboTte Hekylw uHAvBWAOY-
anbHOCTh.

Uene C1R1R2 crnaxweaer nMKoebie
gcnneckm YM mogynaumu BHE nonockl
dunLTpa NpUemMmHuka, ycTpaHas cbom
npu 3anucu. Ecnv npuemMHuWk panmo-
CTaHUMK penuTepa He Y3KONONOCHLIA, TO
ATON LENBLI0 MOXHO NpeHebpeys.

MoHTax 6noka BeINONHEH HaBECHBIM
cnocobom Ha MakeTHon nnate ¢ obLym
nposogom DoONbLWOIA NNowaau (No peko-



MeHgauuu npowasopuTtens 1SD2560),
NOMELLEHHOW BNOCNEACTBMM B NNacT-
mMaccoeslit kopnyc. lNposopa, coeau-
HAKOLWMWE pennTep C paguocTaHumen,
0653aTenbHO AONXKHbI ObITe 3KPaHWPO-
BaHHBIE, MHAYe He n3bexaTtk GpoHa nepe-
MeHHoro Toka 8 HY curHane.
TpaHaucTopsl BC548 moxHO 3ame-
HWTL TpaHaucTtopamwn KT3151 Mwk-
pocxemel CD4069 w CD4011 — Ha
K561NH2 » K561/1A7 cooTeBeTCTBEHHO.
JAwon VD1 — noGoii KpeMHUeBkIR C NpA-
MbiM TOKOM OT 1 A. OH CRYXMT ONA 3awim-
Tbl YCTPOWCTBA B CNy4ae KPaTKOBPEMEH-
HOW NEepenoniocoBKW NUTaHus. [uoaw
VD2—VD4 — KA522A (B), KOS03A. Bce
peauncTtopsbl — MJIT-0,125 BT. Pene K1 —
noboe manorabaputHoe ¢ conpoTuene-
Huem o6moTkn 150 OM 1 HanpaxXeHuem
nutaHua 5 B, MNocToRHHLIE KOHOEHCATO-
pel — KM, okcupHele — K50-35.
Opoccens L1 — M 0,1-100 mklH.

CobpaHHOe yCcTPOWCTBO npakTuye- |
ckn He Tpebyer HanaxueaHusa, Kpome |

YCTAHOBKM  HeoDXogumoro  ypOBHA
MOAOYNAUWMKM NOAOCTPOEYHLIM PEe3ucTo-
pom R11. 3710 MOXHO cgenate Npu
HenocpeacTeeHHon pabote B 3dupe —
cpaeHmnBas yposeHs HY npamoro curHa-
na c penuTepHbiM. Hanpsxxenue curHa-
na Ha sxoge HY mukpocxemws DD3
(seieoa 20) yctanaenueaetcs nopnbo-
pom peauctopa R10, oHO He AOMKHO
npessiwars 50 mB

Tembp 3ByHaHWA curHana MoXHo
M3MEHUTBL NOABOPOM EMKOCTEN KOHAEH-
caropoe C13 n C21. PekomeHay Bbl-
Opate HM3kKih TeMOp, Tak Kak npu npue-
me cnabbix CUrHanOB TakXe 3anucel-
BAIOTCA M xapakTepHole HY wymer 4M
NPUMEMHWKA, COMPOBOXAAKLWME Nones-
HbIIA ayauocurHan. WM ecnn He orpaHm-
YWUTb BLICOKOYACTOTHBIE COCTABNAIOLIME,
TO TPaHCNAUWA pPenuTepa CTaHOBWUTCH
HEMHOr0 WYMHOBATOW HECMOTPS Ha TO,
YTO BHYTPM MUkpocxembl ISD2560 nme-
eTCA NOoNocoBOn GWMNETP C 4acToTOW
cpe3a 3,4 klu. MNpu onpeneneHHoOM xe
OrpaHuH4eHn BEICOKMX HacToT Ha Bxoae
WNKM Ha BLIXOOE penuTepa CMAr4awTcs
TpaHcanpyemsie HY wymbl 1 3ey4aHue
cTaHoBWUTCA Bonee NpUATHLIM.

MNpu paboTte Yepes 3T0T pennTep Bcer-
[a cnegyer NOMHWTL NPo 3anepxky 8 0,5¢
B Hauane nepepaqn coobBLIEHWs, nHaue
nepesii cnor He Byner sBocnpousseneH
AgsTop He npopabarteiBan BONpPoOC ycTpa-
HeHus aToro pedexta, 4Tobbl HE YCNOX-
HATE KOHCTPYKUMIO.

JINTEPATYPA

1. LWaTtyu A., Oenucos A. Mobutensckan
YKB pagwoctanuma FM-2004. — Pagwo, 2006,
Ne 1, c. 66—68.

2. <http://www.winbond-usa.com/
ptoducts/isd_products/chipcorder/
datasheets/2560/15D2560.pdf>.

Mpumevanme pegaxyun. YposeHb
VNPaBASIOLIEro CUIrHana ¢ WymMonoaaenTens
(2 B} moxeT oxasartbcs HEeQOCTATOYHEIM AR

| HanexHoro aanycka “MarHutogona’. B atom
cnyyae noTpelyercs AONONHUTENbHEN ero
yoHmMTens.

Penaxtop — C. Hekpacos, rpaguka — 10 Angpees

|
|
|

( BOBBPAWASCb K HANEYATAHHOMY )

ABuratenem

*ypHane "Pagmo”, 2009, Ne 6, c. 59

6bina onybnukosala crates B. Hox-
puHa “Ynpaenenwe seHTunaTopom Bl
TpaHcueepa”. 9 cHuTald, 4TO ONUCaHHOE
YCTPOWCTBO HEMHOro HepopaboTaHo, u
BOT NoOYeMmy:

— aBTop coecem He 0Oopetca C
VMOYNBCAMU KOMMYTAUMK KONNEKTOpHO-
ro ggurarens;

— NPUMEHEHWE BO BXOAHOM Kackane
MOLLUHOTrO BUNONAPHOro TPaH3UCTOPA He-
| onNpaegaHHo, Tak Kak YCUNEHWE TOKA He-
| Bonbluoe 1 TpaH3UCTop paboTaeT B pexm-
| M& MUKDOTOKOB;
| — DaTYyMKOM Temnepartypbl ropasao
| ahDEKTHBHEE MOXET CNYXNTb repmMaHue-
| BbIA gron!

Vo1 c1
2266 100MKXI6B _+128

Puc. 2

:, Heckonwko mooucbmrumpoBaHHan cxe-
| Ma YyCTPOWMCTEA, NpeanoXeHHan 8 Nepeo-
| uIcTouHuke, npuBeneHa Ha pwmc, 1
| TpanawcTop VT1 nyywe ycTaHoBuTb Me-
| HEE MOLLHBIA, HO € BonbLMM KO3hDULK-
| eHTom nepepaqn Toka Gasel, Hanpumep
KT6036. MapannensHo ABUraTento BKIO-
4yeH koHgeHcatop C1, koTopeiit "cmarya-
eT” MMNyneChl NEPeHanpRXeHnsa, BO3SHW-
KaouwmMe B MOMEHTH!I KOMMYyTauuu LEeTOK
KONNeKTopa Asuratensa, W 3awmuiaer
TpaH3MCcTOops 0T Npobos. OH xe Hakannu-
BaeT "cpegHmia” TOK Pperynupylowero
TpaHaucTopa v OTA3eT ero KOpPOTKMMMK
Donee MOLHBIMIK UMNYNLCAMI B Harpy3-
ky. Takmm xe cnocobom YEenu4MBeaoT
MOLHOCTE, OTAABAEMYI0 aBTOMODOWMNbL-
HbIM aKKyMyNAaTOpOM CTapTepy, C nNomo-
weio Gavapen cynepkospeHcatopoe. B
oboux cnydasx asuratens norpebnaer
TOK MMMNYNBCaMW — Takos NpuHumn pabo-
Tl KONNekTopa. Takke B oboux cnyy4anx
Mbl CTPEMUMCH MNOBLICUMTL 3P PEKTUBE-
HOCTb nNycka anektpopeuratens. [o-
paboTaHHOEe YCTPOMUCTEO 06ecne4mT nyck
v yBepeHHylo paboTy BeHTMNATOpa Npu
MEHBLLLEM NOPOrosoM Toke. Harpes par-
yuka VD1 npueoguT K YBENUYEHWID €ro
o6paTHOro TOKa, KOTOPLIA yCWUNMBaeTca
TpaHauctopom VT1, v yBenu4mBaeT npo-
BOAWMOCTE "CTOK—WCTOK" perynupyio-
wiero Tpanauctopa VT2. Nopbopom pe-
auctopa R1 MOXHO HACTPOWTE TemMnepa-

TYypY "NPUOTKPLIBAHWMA  MNONEBOro TpaM-

YnpasneHue KONMNEeKTOPHbIM

'g Hukonaii TOPEUKO, r. JlagsikmH BunHuykosn o6n., YkpauHa

3UCTOpa, a fansHEerWnn POCT TeMnepa-
Typbl NpuseneT k bonsliemMy TOky 4Yepes
VT2 v anekTpoaBurarens.

Ecnn 2addexktuBHO WCNONB30BATH
CBOWMCTBA 3aTBOpPa MONEBOro TPaHaucTo-
pa VT2, BunonapHein TpaHaucTop VT1
MOXHO COBCEM UCKNYMTL (puc. 2). Oar-
YUKOM TEMMEPATypbl 30eCb CNYXWUT "CcTa-
peHbKni” repMaHueBkiit anon, obecne4u-
Bas 3HAYUTENBHYIO KPYTM3HY Npeobpaso-
saHmna. Monbopom peauctopa R1 (naxe
KUNoomel!) MOXHO "BbICTABUTE" NOpor
BKNIOYEHUA BeHTUnATopa. B otnuyve or
KPEMHWEBOro, y repMaHmeBoro guona
"oBparHein” TOK Pe3ko pacTer yxe npu
Temnepatype +50...+70 °C, 4yro noTpeby-
€T YCUNEHHOTO OXNaXAEHNS.

ct1
100MKX168 +128 +12 B
var
R A Vit
IRFB40

Puc. 3

B gByx npeabioylmx BapuaHTax ycr-
POMCTBA C MOBHIWEHWEM TEMNEPaTypsb!
[aT4MKa pacTeT BeIXOAHOW TOK TpaH3uc-
Topa. A y KONAEKTOPHOro aswratens
4aCcTOTa BPALEHWMA NPONOPUWOHANLHA
HaNpsXeHuio Ha skope. Moatomy ycT-
poiictea paboTaldT HE ONTUMAENkLHO,
ocobeHHO B nepexogHomM (NYCKOBOM)
pexume.

YCTpoWcTBO, Cxema KOTOPOro noka-
3aHa Ha pwmc. 3, xapaktepHo OGonee
"peakumMn’ NyCKOBBIMM XapakTepuCTnKa-
MU M 4ETKOW 3aBUCMMOCTLID 060pOoTOB
nsurarens or temnepatypsl. PocT tem-
nepaTtypsl NPpUBOAMT K YBENWHEHWIO
BLIXOOHOTO HANPAXEHWs WU, COOTBET-
CTBEHHO, 4acTOTbl BPALEHWA, NO3TOMY
nyck npoucxogut pesye. C opyroi cro-
pPOHBI, YBENMYEHWE 4acTOTbl BPaLLEHMWS
NPUBOAMT K yBenuyeHuio npotueo-34C
AakopA, Takum obpasom, obecnedeHa
uens OOC perynuposaHms 4acToTel Bpa-
weHun. BaawmopencTtBue 3TUX AOBYX
NPOLEcCoB NPUBOAUT K BbIXOAY BEHTU-
NATOpa Ha pPexXum HeobxoauMon MoLl-
HOCTM.

Cnegyet y4ecTs, 4TO B 3TOM YCTPOi-
CTBE HanpAXeHwe Ha Asuratene “He
pnoTarveaeT” A0 HOMMWMHANLHOrO NUTaK-
wiero napy BONLT, M 3TO CNeayeT KOMneH-
CUPOBATb, YBENWYMB, COOTBETCTBEHHO,
NUTAKOLWEE HANPAXEHWE.

PeaaxTop — C Hexpacos rpadgwxa — 0. AHapees
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TOCKA 0Bb

PPA

Advanced instrument Technology Made Easy

HOBbIA BbICOKOTOYHbIH

B cTarbe paccMOTpEHb! OCHOBHbBIE TEXHUYECKHE XapaKTepHUCTHKH,
PyHKYUNOHANBHBIE BO3MOXHOCTH M OCOBEHHOCTH HOBbIX UMPPOBBIX
mMynsTumeTpos APPA-505, APPA-503, Beinycxkaembix KoMnaHuew
APPA TECHNOLOGY CORP (TaiiBaHs).

0Ban cepus myneTimeTpos APPA

npeacTaeneHa mogensmu APPA-505
1 APPA-503. OHm oveHb Bnmaku No TEXHW-
YECKMM XapakTepuCTMKaMm, OOHAKO BTO-
pas ycTynaer ctapuwen mogeny B TOYHO-
CTH M3MEPEHWIA, B MAKCUMansHOM pa3pe-
LWEHUM U DYHKUMOHANBHOCTI.

500-8 cepus mynsTuMeTpoB APPA —
caMas Hoeas n Havbonee hyHKUMOHANb-
HanA 13 BCEX NHEEK, BbINYCKaeMblX KOMNa-
Huen. Mopenn wumeloT Gonblwoi obbem
NamsaTi ONA XPaHeHns PesynsTaTos U3me-
PEHMA K DYHKUMIO KX perncTpauum npu
CNEeXEeHUW 3a CUrHanom B TEYEHWE HEKOTO-
pOro MHTEPBana BpeMeHU (A0 HECKONBKIX
aHei). PaHee Takoi ocobeHHoCTIO obna-
panu Mopenu APPA-107N/-109N nubo nns
3anucu Tpeboeancsi AONONHWUTENbLHLIA
BHELUHMIA PEFMCTPATOP AAHHBLIX

Mynstumetp APPA-505 (Ha dorvo) —
KOMBMHMPOBaHHBIN NPMBOP ¢ dyHKUMEN
W3MEPEHWUA CPEeOHEKBaApaTUHECKOro 3Ha-
denua (TRMS) cureana NpowW3BONBHOWN
DOPMEI M PEXUMAMI M3MEPEHUIA NOCTORH-
HOrO 1M NEPEMEeHHOro HanpsxeHus (0o
1000 B) 1 Toka (no 10 A). OH obecneunBea-
€T M3MEPEHVE NapaMETPOB CUrHanos, hu-
3MYECKMX BENMYMH M OLIEHKY CBOWCTE Lie-
nei: conpotuenedve (oo 10 MOwm), “npo-
3BOHKA" LENei, CNBITaHWE P-N NEPEXoaos,
WU3MEPEHWNE EMKOCTH, H4aCTOThI, M3MEPEHME
KO3 hULUMEHTa 3aNONHEHWS WMMNYNECOB
(20...80 %), uamepeHwe TemnepaTypsl (00
1200 °C). Bazosas NOrpewHocTs (Npyu 13-
MEPEHWM HAMPAXEHWA MOCT. TOKa) —
0,015 %. MakcumansHOe paspelueHue
nNpyY M3MEPEHWN COOTBETCTEYIOLLMX napa-
meTpos gocturaet 1 mxkB, 0,1 mkA, 10 mOm,
1 mkly, 1nd, 0,1°C. YnsTpakoMnakTHLIA
KOMBMHWPOBaHHLIA "HANAOOHHWK' WMEeT
maccy scero 630

HoBWHKa xapakTepu3yeTcsa BO3MOX-
HOCTBI) M3MEPEHWA NMOCTOSHHOrD MW ne-
PEMEHHONO HanpsAXeHwa C GyHKUWen as-
Toeuibopa npeaena uamepeHui (AutoTest),
MEPEMEHHOr0 CUrHana co CMeLleHUeMm
(AC+DC) oTHOCUTENBHOTE YPOBHA CHrHana
(nB, abm). BerpoerHsiit dunstp HY (LPF)
ofecneyvBaeT BO3MOXHOCTb M3MEPEHUA
HanpsxeHuin Npyu paboTte Ha 3NEKTponpu-
BOAAX C YACTOTHBIM PErynupoBaHuEM.
Hasurauws B MeHI0 YHKUWIA 1 PEXUMOB
OCYLLUECTBNAETCH C NOMOLUbI0 yaoobHoro
HEThIPEXMO3ULMOHHOIO XONCTUKE U KHO-
nok Ha nepepnHent nadenw. Npubop paapa-
60TaH ONs NPUMEHEHWA B XECTKWX none-
BbIX 1 NPOMBILLNEHHBIX YCNOBUAX.

MNpyMeHeHne HOBBIX KOHTPONNEPOR,
MUKPOCXEM M MPELM3NOHHLIX PE3VCTOPOR
06ecne4nBaeT 3HaUNTENbHOE CHIDKEHIE NO-
TPEWHOCTH M3MePeHus, Npubnuxas myns-
TUMETP MO KNaccy TOMHOCTW K naboparop-
HeiM nNpubopam, 1 rapaHTupyer 6e3oTkas-
HY10 paboTy B TE4EHWE TPEXNETHErO CPOoKa.

MynsTUMETP OCHALLEH YOAPONPOHHBIM
KK aucnneem c© Tpemsa MHOMKaTopamu
3HaveHni. MNepeslit UMDPOBOI MHAMKATOP
OTOOpaXaeT pesynsTar WaMEepeHUs BXO4-

HOro napameTpa (3 uam/c), a BTOpoi npea-
Ha3sHa4eH ans oTobpaxeHns AONONHUTENb-
HEIX napameTpoe. TpeTwit vHaukaTop —
nuHenHbii (48 cermentos; 0o 20 uam/c). oM
UMUWUTUPYET CTPENOYHYIO LUKATY.
MynsTumeTp npegycMarpuBacT py-Hoe
M aBTOMATHYECKOE MepexnioYeHue awana-
30HOB W3MEPEHWI, WMEET BHYTPEHHIO
namaTs Ha 1000 nokasaHwin (3anncb/BLI30B),
BCTPOEHHLIR  uMdpPOBOA  pPerncTpaTop
(Logger) ana aanucu no 20 000 nokasaHwi &
aeToMarM4yeckoMm pexume. B kavectse

BXOOHBLIX OaHHBIX 0718 3anucy MOXeT Bbimb
esibpaH nwGon M3 PEXUMOB W3MEPEHWA
MYNETUMETPE, ONPEnensemMbiX NONOXEHUEM
pOTOpHOro nepeknoyarens. MHrepsans
pervcTpaumy BelbrpaloTes 13 paga Gukcu-
poBaHHbIx 3Ha4eHui o1 0,5 00 690 ¢ (12 3Ha-
YEHWIA; MaKCHMasbHaA CKOpPOCTL cOopa faH-
HbIX cOCTaBNseT 2 uam/c). NpeaycMmoTpeHs!
BO3MOXHOCTE OCTAHOBKM W BO30OHOBNEHKA
Tekywew peructpaunu (Pause/llayza) w
NPOCMOTP 3aNMCaHHBIX AaHHBIX B NOLLAro-
8OM pexxume (View Slucranume).

Yoepxanue nokasaHui, peanM3ceaHHoe
8 APPA-505, umeeTt py4HOI 1 aBTOMaTHYE-
ckui (Autc Hold) pexumet. B pexume asto-
MaTHUHECKOTO yaepxaHusa obecneuveaerca
UKCAUMA 3HA4YEHWA BXOAHOro Napamerpa
npu ero mameHexnn Ha 20 e.m.p. n Gonee
ons BuibpaHHoOro npegena w3mMepeHus
Hoeoe 3axeBayeHHOE amnIuTyoHoe 3Hauve-
HUE OTODpPaXKaEeTCA HA AMCNNEE B pexume
aeToygep¥aHua (T. H. 3HaYMMOE M3MEHE-
Hue). PyHKUMA pErvcTPaLmMK NUKOBBIX 3Ha-
YeHuin (Peak Hold) obecneyusaet obrapy-
XEeHue BeIDPOCOE ANIMTENEHOCTHIO HE MEHES

MYJIbTUMETP-PETMCTPATOP APPA-305

0,5 mc Toneko B pexmvmax ACA/ACV. Myne-
TUMETD MMEET aBTOMaTUHECKOE BhIKMOYE-
Hue nutaHua (APO). npu akTuBaumm QyHK-
L npubop aBTOMaTUHECKW BLIKIIOYAETCH
No UCTEYEHWI BLIDPaHHOro WHTEpBana epe-
Meru (1...60 mMuH).

[ns noeoilweHns BeaonacHocTy paboTsl
1 yaobCTBa NONB30BAHWUA B KOPMYC BCTPOEH
WCnonHUTENEHEIN doToanemerT. MNoaceeT-
K& OUCINEes 33 CHET 3TOr0 B YCNOBUAX HEOO
CTaTOYHON BUAMMOCTH BKMKOY3ETCH asTo-
martuuecku (Back Light AUTO) (Hanpumep,
npy NEPEXoge M3 OCBELLEHHOMO MOMELLE-
HWS B 30HY TEMHOTHI). O nprCyTCTBUK ONac-
HOrO HanpsxeHwa Ha exone (Bonee 60 B
nocT. Toka 1 30 B nepem. Toka) npeaynpex-
[AeT MHOMKaLMA 3HaKa BLICOKOro Hanpsxe-
HKA, JOMONHAEMAR 3BYKOBLIM CUrHANOM.

MynsTMMETP MMEET BCTPOEHHYIO CWC-
TEMY KOHTPONSR NPaBUABHOCTM NOAKMIOYE-
HUA K uenu. B noTeHumanbHO ONACHBIX
pexumMax M3MeEpPEHUIA NPy HENPaBUNLHOM
NOAKMOYEHUI NPOBOAOE Ha BXOOHLIX TEP-
MUHanNax BKIKHYAETCA 3BYKOBAS 1 BU3yab-
Hasa curHanu3auma. Hanpumep, npw ycta-
HOBKE MEepexioyaTtens 8 nonoxedue "A”
(TOK) Ha 3kpaHe cpa3ly xe oTobpaxaercs
npeaynpexaaiowee coobuiedne "ProbE”,
AKUEHTUPYS BHUMaHWE Ha NpasuibHOM
cnocobe NOAKMNIOYEHUA K M3MEPAESMOMN
uenu (pexumM amnepmMeTpa). AHanorMHHBIM
CNocoBoM MyNETUMETP (PYHKUMOHWPYET B
nonoxexuu nepexnoyarens "V (Hanpsxe-
HWe). 310 No3BONUT onepatopy uabexarts
daransHeix OWKWBOK ¥ NpeaynpeanTs aga-
PUIAHYIO CUTYauUmio!

LWratHoe nporpammHoe obecrnedeHue
(MO) APPA WinDMM 500 pononHseT dyHK-
UMOHANEHLIE BO3MOXHOCTH MYNETUMETPOB
APPA-500-cepuy wabnoHamu gns co3na-
HWS NPOTOKOSIOE OTYETOB WM PErMCTPaLm
AaHHslx. MNporpamMma MMEeeT BO3MOXHOCTb
3anNuCkIBaTh AaHHbIE B TEKCTOBLIA ¢aiin C
wHTepsanom eeibopku 0,5...10 ¢, 4To noa-
BONAET UCNONL30BaTe Npubop B KavecTee
pernucTparopa C COXpaHeHWeMm OTHEeTOB
cpasy Ha xectkmit guck NMK. WMamepexne
napamMeTpoB MPOM3BOAMTCH C NOMOLLLKD
nporpamMmHoro 6noka BupTyansHei Mynk-
TUMETD, KOTOpbIk obecne4ynsaer amyns-
UMIO YNPaBAeHUA HacTpoikammn U otobpa-
XeHue paboTbi BUPTYANEHOMO MyNETUMET-
pa. Bnok nporpammel CHUTHIBAHUE AaHHBIX
npeaHasHayYeH ANA BbIFrPY3KW OaHHbIX
perncTpaumi u3 NamMaTi MynsTUMeTpoB
APPA-505/-503 yepes uHrepdeicHbi ka-
6ent C ONTOINEKTPUHECKON pPa3BA3KON
RS-232 (wnn RS-232/USB).

MynsTumeTpel APPA-505/-502 — obpa-
3eLU yAa4HOro CO4ETaHWNS TakuX KPUTEPUER,
KaK MakcumansHas OesonacHocTs, yaob-
CTBO yNpaBneHus, 4OCTYNHOCTE, (MyHKUN0-
HAaNbHOCTh. OHW PeanuayloT HOBblIE BO3-
MOXHOCTH nopTatmerbix CU ans obuwiup-
HOW AMarHocTvkm obopyaosaHus, obpa-
60TKM pE3YNLTATOR U AOKYMEHTPOBAHMA.

Nogpofiksie TOxHEYECKHe Napakre-
reCTHEN MOMHD NOHTH M3
Kancynn-

npubopos
calite <WWW.prist.ru>.

TayMi N BONPOACAM WIMELHTENLHOR
TEXHMKN — 00 Ten, (485) T77-55-91 w
no e-mail <infodprist.com >,




IFA 2009 B Bepnmle'

3D nputskenne

B. MEPKYJIOB, r. Mockea

BeopHan yacte. Ouepegran MexayHa-
pogHaa paguoesicTaeka IFA (Internationale
FunkAussteliung) cocrosnace B8 cronuue
lepmarum ¢ 4-ro no 9 ceHrsbps 2009 r B
Hew y4acteosany 1164 koMnaHwi co Beex
KOHTUHEHTOB, apeHposaswmx 121 000 m°,
Wx akcnosuumm ocmotpenu 228 000 noce-
Tutenen (20 % 3apybexHbix).

KaHunep lepmanimn A Mepkens B peuu
Ha OTKPLITUW BLICTABKWM MO3Apasuna Npu-
cyTcTeylowmx ¢ 85-netrem IFA. OHa Hanom-
HUNA, YTO BMEPBbLIE 3NEKTPOHHOE YepHO-
6enoe u3obpaxeHwe Ha Hei AEMOHCTPU-
posanwn 8 1930 r, a e 1937 . — ueetHoe. B
1939 r. noceTnTeny yenaen BeiNycKaemeIe
CEepUHO 1 OOCTYNHLIE MO UeHe YepHo-He-
neie Tenesmsopel ¢ 3T, as 1969 . — uger-
Heie. B 1979 r. cnywanm nepswin CD-npo-
wrpsieatens PHILIPS CD 100. B 1989 r. 3na-
KOMWIUCE C MOBUABHBIMKU 1 aBTOMOBMNIL-
HbIMK TenedoHamu. He Tak pasHo, B 1999+,
OCMaTPUBaNK NepBLIe "yTOHYEHHBIE" Nnas-
MEHHbIE naHenu, Heobbl4HO Mansie Mo
rabaputam nneihepsl MP3 1 coeamnsio-
wuecs ¢ MHTepHeTom mobunbHele Tenedo-
Hbl. A. Mepkenb 3ameTuna, 4yto umdposas
TEXHMKE OTNMYAETCH MEHLLIMM 3HEprono-
TpebneHuem, W BLICKA3aNace B MNONbL3Y
YCKOPEHHOro nepexopa lepmannn Ha und-
POBOE TENEBMAEHME.

Kak v B npepeinyuve rogs, TENEBUau-
OHHanA annaparypa bbina Hanbonee 3aMeTHa.
Ha creHpax senyuimx paspaboTyHMKOB M M3ro-
TOBUTENEN TENEBNIOPOE NOKA3LIBANM TAKKE
¥ NPOU3BOAMMBIE UMW CTAUMOHBPHBIE W NOP-
TatneHele MK, mMobwunbHbie TenegoHb,
ayanoTexHuky. OnpaeaaHHbIM 0Ka3anock
NPUHATOE B NPOLLNOM roAy PeLeHue o aony-
wieHum Ha IFA nocTaslwmkoe "6enoil” TexHii-
KW, 3KCMOHATOB 3TOr0 HanpaeneHns npwba-
Bunock. MNoceTuren MorM NO3HAKOMUTLECA
C MHOMOYUCNEHHBIMIA ONBITHBIMK M CEPUIHBI-
MU pa3paboTkamu, NPeaycMaTpUBaIoLLIMMIA
3KOHOMUIO BNEKTPOSHEPrvM, 3NeKTpoMar-
HUTHYHO M SKONOTHHECKYIO COBMECTUMOCTL C
okpyxawweil cpepon. O HanmbBonee wH-
TEPECHBIX AKCMOHATAX PACCKA3aHO AanbLue

Tenesnpenune. MHorme wun3secTHble
a3maTckue, aMepUKaHcKue 1 eBponenckme
KOMNaHWM AOCTaBMnKu Ha BeicTaeky XK un
NNasmeHHsle NaHenu, nokassisalwme
TpexmepHyo (3D) “kapTuHky” WCTO4HM-
kamn o6wemHbix (CTepeo) eupoeon3obpa-
xeHuin cnykunu MK u Hoytbyku (HB). Yeu-
[eTb 06beMHbIE KAPTUHKY NO3BONANK Che-
umnankHkele aHarnMUYecKme 04KM Co CBETO-
¢puneTpamu CMY-ugeTtos (ronyboro, nyp-
nypHoro, xentoro). Muorne o6pasuwl 3D
TV 3KpaHOB OCHacTunu CUCTEMaMK OKpY-
KAlOLIEero 3ByKOBOrO COMPOBOXAeHWA Ha
3-# ©. 0BNOXKM NoKazaHa AeMOHCTPaUMA
OOHOMO W3 TaKMX IKPAHOB.

CmoTpete Ge3 04YKOB CTepeocKonuye-
CKVE KapTMHKKU MOXHO OLINO Ha cTeHpe
repmanckoro @payHrodepckoro UHCTUTY-
Ta. OpHaKo HW 0GHOTO CEePUIAHO BuinyCkae-
moro 3D-Tenesn3opa He Bbno.

Moaxe, B okrabpe 2009r.,
PANASONIC Ha snoHckow

dbupma
BbICTaBKe

CEATEC 2009 npepctaewna nnasmerHbii
FULL HD 3D Teneeu3op (“o4koBLiin") C ava-
roHanslo 3kpana 127 cm (50"), koTopwbii
HamepeeaeTcs waroTtasnueats B 2010 r
Tam xe Ha CEATEC 6bino 06bABneHo o Ha-
yane QyHKLMOHMpOoBaHKUA B ANoHWM NeEpeo-
ro kabensHoro kanana 3D TV (o6oaHaqeH-
HOro kak BS11).

B 3kcno3uummn repmaHckon ¢Gupmel
DIOVISION nocetvutenei youensnu ncee-
noapdexrom 3D TV, cozpasaemeim npu-
KpPEenneHHoil cnepeay k TENEBWU30pY A0-
NONHUTENBHOM PAMOW, BHYTREHHWI KOH-
TYP KOTOpPOW COBRagaeTr € NnHuAMK 00-

LCD TV Technol

BOOAKM 3KpaHa. Wnnio3us TpexmepHOCTM
w3obpaxeHus pocTturaetcs Onaropgaps

"YTONNEHHOCTU" NNOCKOCTM  3KpaHa
MNpepnoxenwe 3anatedTosaHo. Mo mHe-
HUIO aBTOpa M30BPETEHUS, OHO OAWHAKO-
B0 NOAXOAWT K N0BEIM 3KpaHam, BonbLuvm
v maneim, KK 1 nnaamenHsiv, INT, moHu-
Topoe MK, meananneiepos, MOBUNBHBLIX
TenegoHoB, doTopamok. M3rotoBneHue
Takux obpamneHuii onMcako B ctatee 3D
perception experience for all 2D images”
8 MWurtepnete no appecy <http://
www.diovision.de/pdf/ifateng.htm>.

HanomuuM, 4TO BNEpBbLIE KOPOTKMIA
(20 c) cTepeockonuYeckuii ¢unEM Ha
ocHOBE ronorpaguu Gein cHAT B Poccrn B
1976 r B mockosckom HWK®DWU (HayuHo-
MCCNeaoBaTenbCkoM KMHOMOTOUHCTUTY-
Te). MNo3xe B Poccuu M BO MHOMMX Apyrix
CTpaHax fAeMoHCTpUuposanu ronorpadguye-
ckme M30bpaxeHus 3KCNOHATOB BLICTABOK
"Cokpoeua OpyxeinHon nanatel”, "Ckud-
CcKoe 30Nn0T0". Bnepebie akcnepuMeHTanb-
Hylo "o4koByH" Mogens 3D Tenesusopa c
3NT nupepnaHackas komnadua PHILIPS
nokazana Ha [FA e 1983 .

Bropoir no aktyansHocTi Ha IFA Geina
Tema 3apHel nogceeTku XK Tenesm3opos
ceetoamopamu (LED LCD TV) Baamen
DNYOPECUEHTHBIX NamMM C XONOAHLIM KaTO-

nom (Cold Cathode Fluorescent Lamps —
CCFL). MNposBMnoct HECKONBKO TEXHWYE-
ckux peiueHunin. Moka Hawbonee pacnpo-
CTPaHeHHOE 13 HUX NPeaycMarpyBaeT pac-
nonoxeHwe Genbix CBETOAMOAOE NO3anu
3KpaHa, pAooM ¢ Topuamu nNo Bcemy ero
KOHTYPY WKW 4aCTUHHO € DOKOBLIX CTOPOH
(Edge LED TV). PasHOmMepHOe ThInOBOE
oceeueHve obecneyvBaeT paccemsalowan
martpvua, coenagjawouas rno rabapuram c
3KpaHom. Bnaropaps TOHKOW (MUANUMET-
pLl) MNACTUHE paccemneaTens cam Tenesu-
30p NONYHAETCH TAKKE AOBONEHO TOHKAM.

IOxHokopentas komnanmua LG aemoH-
cTpUpoBana CepuiHo Bhinyckaembie KK
nNaHenu ¢ Moaynem noACBETKW TOMLMHOW
59 vmm (puc. 1), onaroHanAmn 3KpaHoB
107 cm (427) m 119 cm (47 ") u maccoin 6,1 1
7,3 kr cooTBeTCTBEHHO. K 3TuM TEnesnso-
pam LG npepnoxwvna DVD nneveps!, BMOH-
TUpOBaHHbIE B NOACTABKY (pHC. 2).

MNpw eTopom cnocobe noaceeTku (Direct
LED) ceetoamogbl, Gensie unn MHOTOUEET-
Heie (RGB), pacnpeaeneHel No3aam akpaHa

pasHomepHo. [lvoaamm ynpasnset MUKpo-
npoueccop. bnarogaps NpAMon NoaceeTke
YAYHLLAIOTCA OCHOBHBIE XapakTepuCTUKW
TeNeBn3opa: KOHTPAaCcTHOCTb, YETKOCTb,
useronepenaya. OgHako Npy aToM OWOA0B
TpebyeTca Gonblue, Tenesm3ops! npubas-
NAIOT B TONWMHE W Macce, Bo3pacraer
noTpebneHve aneKTPo3HeprK.

AnoHckan komnarus TOSHIBA nokasa-
na #a IFA NpoToTKN HOBEMLIErO TENEBU30-
pa € NPAMOIA NOACBETKO, a NO3Xe, Ha yno-
maHyTon eeiwe CEATEC, — yxe cepuiiHo
npoudsogumyio mogens "TOSHIBA Cell
Regza 55X1". 3a wupokuit Habop dyHKuMA
¥ BLICOKME TEeXHWYECKWME XapakTepucTHKu
annapar NpoBO3rNacUnn NyHLWMM coBpe-
MEHHBIM TENEBU30POM (3-a ¢. 06n0MKK)
Obo3zHaqeHve Cell ykaswigaeT Ha NnpumeHe-
HWE B HEM OOHOMMEHHOMO MOLLIHOTO Yrpas-
NAWEro npoueccopa, paspabotaHHoro
dupmamin SONY 1 IBM 1 npumeHeHHoro B
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PAOWO Ne 2, 2010

CEPUIHO BLINYCKAaEeMOW NOMNYNApHON Tene-
npucTaske "Sony PlayStation”.

AKTMBHYIO MOACEETKY obecne4vBaoT
HECKONbKO ThICAY MHOrOUBETHBIX CBETO-
avopoe B 512 rpynnax (cermextax). B
Tenesn3op scTpoed HDD ¢ o6bemom na-
marn 2 TB. Mukponpoueccop nossonseTt
OOHOBPEMEHHO 3anuCchiBaTe NPOrpammel
no sockmu kaHanam. Ha HDD moxHo
coxpaHuTe 208 4 (no 26 4 Ha kaHan) 3anu-
cei ¢ kadecTsom TBBY wnn B8 HECKONBKO
pa3 6onbwe cranpgapta DVD. OpueHTrpo-
BaThCH B apXMBE NOMOXET CUCTEMA HaBu-
raupi ¢ BpeMeHHsIMK meTkamu. Cucrema

BecnpoBoaHOro YNpPaeneHus TENEBM30POM
HaxoOMTCA B OTAENBHOM Dnoke, kOTOPLIA
MOXHO noaxntounTe K NK no cetesoit Tex-
Honorvi cranpgapra DLNA (Digital Living
Network Alliance). Bnox ponyckaer wc-
nonL3oBaHue kapT namatu SD.

[Ona Tenesnaopos, He umerowmx HDD.
B vpme paspaboTany BHEWHWIA HakKonu-
Tens "TOSHIBA StorE TV" (puc. 3) Ha
XecTkom aucke awamerpom 8,9 cm (3,57)
1 obvemom 2 Tb ¢ meaguanneiiepom. OH
oBecneYrMBaeT 3anmce C paspeLueHnemM no
sepTukany 720 nuHWIA, @ C MHTEPNONALM-
ein — no 1080 nuHui. NopnepxmeaoT BU-
neopopmarsl MPEG-2, AVI n MP4. OcHa-
weH pa3vemamu HDMI u USB. Ynpae-
nsetca NAY Mabaputel — 170x46x111 mm.

Asctpanuiickan ¢upma OSTENDO pe-
MOHCTPMPOBaNa yXe npojaBaemsblii He-
0BBIMHO WCKPUBNEHHLIA MOHWTOP C aK-
TUBHOW  CRETOAMOOHON  NOACBETKON
"OSTENDO CRVD curved” (3-a c. obnox-
KM) C auaroHansio akparda 109 cm (43") npu
COOTHOLLEHWM CTOPOH 32:10 1 paspelweHny
2880x900 nkc. Bnaropaps nepudepuii-
HOMY 3PEHMIO CO303ETCH MUNNK3KUA Conpu-
4yacTHOCTU. Takol gucnnen NO3BONAET BME-
CTUTb MHGDOPMAUMIO Tpex 0BbINHBIX Oduc-
HbIX MOHMTOPOB, 4TO OBecneyvBaeT KoM-
doptHylo paboty © GonbwKM HUCNOM
OTKPLITLIX Nporpamm. MRGapuTel ¢ NoacTae-
ko — 1055x530x386 mm, macca — 21 kn

Komnauua SONY zanumana na IFA
camyio Gonbyio nnowaas (6000 m?). Ha
npecc-koHMepeHumnn ee pykoBoaMTENM
3a9BMAM O HAMEPEHWM CHATE B dopmare
3D npodeccuoHansHol annaparypon
okono 25 martyein ¢pyTbonbHOro Yemnuo-
Hata mupa 2010 r. 1 noka3wiBaTe GUNbEMbI
npu NyGNMYHbLIX aKumax, a Takke B cobeT-
BEHHbIX KMHOTEaTpax u marasuHax. Cpeam
MHOXECTBA M3LENWA NOCETUTENENn 3aHu-
Manu TENesu3opkl, coeauHaemele © MH-
TEPHETOM.

HawbBonswmii WHTEpec sbi3biBana no-
nynAapHas urpoeas npucraska "SONY Play-
Station”, npogasaeman ¢ mapta 2000 r.

C 1 centabps 2009 r. HA BCEX KOHTU-
HEHTax B MPOAaXy NOCTYNWN ee MOAEPHV-
3MpoBaHHb Bapmarkt — “SONY Play-
Station 3 Slim” (PS3) (puc. 4). YcrpowcT-
BO BOCNPOM3EOAMT auckw Blu-Ray, DVD He
TONBKO WMIPOBOr0 COAEPXaHWsA, HO U C
XYOOXKECTBEHHBIMK bunbMamu. CHabxeH
HDD Ha 120 B ¢ BO3MOXHOCTLIO 3aMeHbt
caMuM NoNL30BaTENeM Ha AvcK Bonblwero
obvema, Hanpumep 250 I'b, 6e3 Hapywe-
HWA rapaHTu 1 BCTpoeHHbIM Web-6pay-
3epom. B PS3 npumeHeHbl ynoMAHYTbIR
ebilwe mMukponpoueccop Cell, npouasoam-
MBI MO TEXHONOrK 45 HM C TaKTOBOI Yac-
toton 3,2 My 1 namatelo XDR DRAM Ha
256 MB, rpacdmyeckuin npoueccop ¢ pabo-
yewn wactotoit 550 MMy » apxuTexType
NVIDIA ¢ namareio 256 GDDR3 (700 Mru).
B cpasHeHun c npototmnamm y PS3
yMeHbLIMNUCE rabapuTtsl, Macca, 3Hepro-
notpebnexue.

Puc. 4

KomnsioTepHas TexHuka. [ns wupo-
KOro Kpyra noNbL30BaTeneil TanBaHbCKWe
komnanum ACER u ASUS pasapaGotanu
HOyTOYKM, CNOCOBHEIE BEIBOAMTL HA 3KpaH
TpexXMepHele n306paxeHus, Hanpumep,
AM3aNHEPCKMX PELUEHWIA NO BHYTPEHHEMY
opOopMAEHUID OOMOB W KBApPTUP, NaHa-
wadTOB 3eMenbHEIX YHaCcTKOB UK neyar-
HbIX NNAT N KOHCTPYKLUMIA pagronpubopos,
a TaKKe XyOoXeCTBeHHbIX GUNbMOB, KOM-
MBIOTEPHLIX Mrp W Ap

B mopenn "ACER Aspire 5738DG" 06b-
emHbiit 3ddexkT gocturaercs Bnaropaps
OC Windows 7 Home Premium, nporpamm-
Homy oBecneqeHuio 1 o4kam. Komnelotep
ocHalleH mnkponpoueccopom INTEL Core
Duo T6600 ¢ TakToBow 4YacToToin 2,2 Iy w
KaLW-NamMsATLIO BTOPOro yposHs (L2) Ha 2 MB,
rpacmyeckoin nogeuctemon ATl Mobility
Radeon HD 4570 ¢ namateio 512 Mb.
AkpaH umeeT auaroHans 40 cm (15,67).

Mogens "ASUS G72GX" obopynoBaHa
mMukponpoueccopom INTEL Core i7, O3Y
4 b, supeokaptoin NVIDIA GeForce
GTX160M (pazpewenuem 1920x1080 nkc)
¢ namateto GDDR3 Ha 1 B, apyma HDD Ha
320 rb. Paamep skpaHa — 44 cm (17,37)
no auaronanu. MeHee mowHas paspabor-
ka "ASUS G51J3D" umeeT 3kpaH ¢ gvaro-
Haneio 40 cm (15,67).

dovoTexHuka. HANOHCKas KOMNaHms
FUJIFILM pocrtasuna Ha BbICTaBky Bnep-
Bbie B Mupe pa3paboTaHHyr u NoAroTos-
NEHHYIO K CEPUIHOMY BLINYCKY LMppOoBYIO
3D ¢dorokamepy "FUJIFILM FinePix Real
3D" (3-a c. obnoxku). B ocHosy ee pabo-

Tel NONOXeHa @UPMEHHas CcucTeMa
FinePix Real 3D System ¢ mukponpouec-
copom RP (RealPhoto) Processor 3D. On
obecne4yuneaeT cuHxpoHHoe cpabartbiBa-
HWe 3aTBOPOE 060MX 0GBLEKTUBOB (CEHCO-
pos) ¢ norpewHocTelo 0,01 % (To4HocTb
0,1 mc). Nony4eHHblie MaobpaxeHus Npo-
cmatpuealoT 6e3 O4koB Ha COBCTBEHHOM
aucnnee LCD.

Moyt opHoepemeHHo FUJIFILM oBb-
asuna o eeinycke doTtopamkm “FinePix
Real 3DV1” (3-1 c. 0BnoMxku) ¢ guaroHa-
nbio akpaxa 20 cm (8”) ans npocmoTpa 6e3
ovkoe 3D doTocHvMKOB, CAEnaHHelX Ka-
Mepor CcoBCTBEHHOrNO MPOM3BOACTEA.
PaspelwieHne — 800x600 nkc. YeTponcT-
som ynpaenset MNAY doropamka no3so-
nReT npocmaTtpuBate AsymepHbie (2D)
CHUMKM Kak 0BbiyHO Mnu npubasuTe UM
NPOCTPAHCTBEHHBIN 3PMEKT

Komnanua npepnonaraet 8 Gnuwxan-
wem Bynyuiem BeinycTMTe NpuHTEp 3D Ana
NONY4eHWst OTNEYATKOB Ha CNeuvanbHon
cdorTobymare.

Aynuorexnuka. Paspaborumku 3Byko-
BOW HACTW COBPEMEHHBIX CBEPXY3KMX XK 1
NNasMeHHbIX TENEBM30POB BhiHYXOEHbLI
MOMELLATE B HUX Mankie AuHamMu4eckme ro-
noeku. Cneunannctsl BpUTaHCKon GupMbl
Q ACOUSTICS 3ameTunu, 470 y Takux Tene-
BM30POE NO MEPE YTOHYEHWA YXYOLIAeTC]
asykosocnponasegaenve. OHW npeanoxunu
Tenesn3ops! C auaroHansio ot 81 om (327)
no 107 cm (42") ocHawarte AOONONHWM-
TensHOM ayauocuctemoin Q-TV2, coctos-
weid n3 nnockoro Y34, OByx 3BYKOBLIX
KOnoHok (3K) n pasaeuMkHON KpenexHon
pamel (pUc. 5). Yocunutens u pama nome-
LieHbl NO33au 3KpaHa, a PacnonoXeHHsle
Ha pame nosopoTHele 3K — no Bokam.
CrepeocdoHudeckuin Y34 cospaer 3eyko-

BYIO MOLLHOCTL 25 BT ans kaxaoro kaHana
v ewe 50 Bt gna cabeydepa. Kaxpaa 3K
cocTouT 13 geyx CH 1 BY ronoeok no 25 Br.
B cabeydepe npumeHeHa oaHa ronoeka
Ha 50 BT. Takas cuctema bypner npumeHe-
Ha ¥ B TENEBM30Pax C AuaroHansmm akpa-
HoB ot 127 cm (50") no 165 cm (657).

Penaxtop — A Muxaitnos,
HMAMOCTPALIMK NMPEQOCTARNEH,! 8BTOPOM
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m \ P Lindpposas 3D doToxamepa
«FUJIFILM FinePix Real 3D».
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(cM. cTaTbio Ha c. 63)

@doTopamxa
«FinePix Real 3DV1i» C AWAaroHanbio 3kpaHa 20 cm

AR npocMoTpa 6e3 ouxkoe 3D GOTOCHUMKOE.

AemoncTpauuna 3D akpaHa ¢ c1
3BYKOBOro CONPOBOXAEHWUA. 06w
nony4aercs 4yepe3 anarnupu4etn

=" Mouutop «OSTENDO CRVD curved»
¢ axTueHoi LED-noacBeTkoi, AnaroHansio
akpaHa 109 cM ¥ COOTHOWEHWEM ctopou 32:10.
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Ocuunnorpad, aHanu3aTop cnexTpa, reHepaTop

curnanos CN®
4 xaHana (Bxop BHewW. CVHXPOH

Monoca NPonycKaHWs: 350 My
MakcymanbHas 4actoTa AvicKpeTV3aLmm. 5 resib/c
NS OAHOKPATHOTO CUrHana, skeueanenTHan 20 My
MakcymanbHbI 00bem NamaTH: 32 Msbib ~
AKWN-4114/1,1TBbI6 — AKWM-4114 8 1-KaH. peXvMe
ABTOMaTUYECKME U3MEPEHIA. 26 napameTpog.,
KypCOPHbIe M3MepeHus (AU; AT)
Ananu3aTop cnekTpa o 350 Mu (
namar 1 M6)

u3atm Ext)

BMN® npu pavHe

Mockea, 2-i [lonckow npoesq, 4 9

f{, AKUN

K- HELETCKWE MPUBOPDI
j- — -~ USB—ocu,unnorpacp AKWIM 4114

CospemeHHble
CpeacTsa M3MepeHui

e curnanos CNO@ B AnanasoHe Ao
20 MTu; pa3peweHne 0,001 M, LIAN 12 6uT,

MaKC. YacToTa avckpetusaunn 200 Mfu, annHa 16 K6
LlonyCKOBbI KOHTPONb (TecT no macke),
[eKkoaNpoBaHue curHana no CAN-wuHe

[eHepaTop CTaHAAPTHBIX CUrHaNoB: CMHYC, MeaHap,
TpeyronbHYK, N1na (HapacraHme/cna,a), Sin X/X,
KONOKONOOOPa3HbIN, WyM, NOCT. nanpsxetue (DC)
Coxpanenrue 10 000 ocumunaorpaMm B0 BHYTPEHHUI
Gycep, undpoBas pacTaxKa (x100000000)
WnTepdenc USB, MO non ynpasnexHvem

OC WIN XP SP2 1 Vista

QopmmpoBa

52-1714; Daxc. (495) 633 8502
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