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" YM3Y na nammax 61136C B xaacce A

. IINTATOHOB, r. Ilepmb

Dmom deYxKaHabHbLil YCUAUMENb MOWHOCTU 6bINONHEN ¢ 8bIXOOHBIM KAcKadoM HA NY4esblx mempo-
dax 6I136C. Paboma amux namn 8 kaacce A npu omcymemeuu obweti yenu OOC uckrovaem paciuuperue
cnexmpa 2apMOHUMECKLX U UHMEepMOOYAAYUOHHBLX uckadiceHuil. A6Mopom UCNoAb306aH psod demaneil U
Y3108, NPUMEHABLILXCA paHee 8 NAMN0BbLX menesu3opax.
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BAUIA USB-JIABOPATOPUSA

ACK-3002

UNPPOBLIE
SANOMUHAKLWWE
OCUUNNOTrPA®bI

NAKTAKOM
' ACK-3102

«Yacrora auckperwaauun 10 Ty
(cTpoGoCKoNUYeCcKA PEXM)
(ACK-2102)

«Yacrora auckpervaaunn 160 My
(peMuUM PEANLHOTO BPEMEHH)

+ 2 KaHana

+ KoadhhuumeHT BEPTHKANLHOMO
otknonedvs 10 mB/gen 10 B/gen
¢ warom 1-2-5

« Paspewenve 8 6ut

«MamaTs 64 KB Ha KaHan

« HYacTOTHBIV OWANA30H AHANOTOBOTD
TPaKTa no yposHK
-3 ab: 0 My..100 My (DC),

1,2 Mu.. 100 Mry (AC)

- BxogHoe conpotvenensie 1 MOm, 20 n®
unie 50 Om (ACK-3102)

+ MaKkcHMankHOE BX0AHOE HANPRAKEHME
+ 50 B (Rex=1 MOwm)

« KoadhchuumeH paseepriu
10 He/pen...0.1 ¢/gen.

« MuHMMansHan gNUTENLHOCTL
CHHXDOHU3MPYHOLWEro umnynbea 10 He

« Nopxnwotenve k NK vepe3 USB 20

« [wrauve or USB
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~ KOHTPOJbHO-U3MEPUTESbHBIE MPUBOPHI
PAOVOMOHTAXXHOE OBOPYOBAHNE
NPOMBILLNEHHASA MEBESTb

050 BCEX MOAENSX U NOQPOBHEE HA
www.aktakom.ru

UNoOPOBLIE 3ANOMUHAIOWINE
OCUNNNOTrPA®bI

ACK-3172/3174/3106 LAN ©
AKTAKOM

ACK.-3106 LAN

+ NPOK3B0NLHO BLIGMpaEMan ANvHa
npegaanucy nocnelanicr

« KDagyhmumeHT BEPTHKANEHOM
OTKNOHEHWA
2 wB/gen.. 10 B/gen
(ACK-3106 LAN)
10 MB/gen.. 10 B'gen
(ACK-3172, ACK-3174)
Paspelwenve 8 Gur

« Brxogroe conpotusnenme 1 MOm
20 n® anu 50 Om

= 2 Unu 4 Kanana

» Mlonoca nponyckarus go 100 My

« YactoTa puckperuzaumuy 10 My
{cTPOBOCKONUHECKMIt PEXMM]

« YactoTa auckperuaaume 100 My
(PeruM PRANLHOTD BPEMEHI)

« bythep zanucu
64/128/256 kb Ha kanan
(ACK-3172, ACK-3174)
128 kb Ha kanan (ACK-3106 LAN)

NMPUBOP KOMBUHUPOBAHHbIN

ACK-4106 © M\ AKTAROM s

TAPAMETPbI OCUWNOTPADA ; -
« Yacrota guckperuaaumy 10 FTu/100 My A -’
+ KoathhHUMBHT BEPTUKANLHOTO OTKNOHEHWA
2 mBipen..10 B/gen ‘
+ YacTOTHLIW 4Uana3oH no ypoeHio -3 Ab
0 Fy...100 My (OC).
1,2 [u...100 Mry (AC)
- BxofiHOR CONPOTHENEHME
1 MOm unwe 50 Om
« Pagseptka 10 ue/nen...0,.1c/pen

NAPAMETFbI FEHEPATOPA

« [BHEPAUMS CTaHAAPTHBIX OpM
CUrHana: NPRMOYronbHbIK, CUHYC,
TPEYTONBHBIR, NHNOOODAIHEIN,
senbiwka - 002 Ty - 10 Miy

YyutanTe 06 ITHX MOJERAX E CTATBE “OCOBERNOCTH HOBbIX
BHPTYansHbIx ocysnnorpahos AKTAKOM ¢ LAN-snTepgeRcom”™
(www.aktakom su, KinC-6-2008)

@ 060pyRoBanme BKNYEHO B TOCPEECTP CPEACTB M3MEPeHNT

«QNIMKC»: 115211, Mockea,

Kawwupckoe wocce, aom 57, kopnyc 5
Ten.: (495) 781 4969, 344 9765, 344 9766;
chakc 344 9810 E-mail: eliks-tm@eliks.ru
Internet: www.eliks.ru '

« BCTPOEHHBIN PEakTop CUrHanos
NPOK3AB0ABHON (DOPMBI
+ BHyTPEHHUI/BHELUHUA 33NYCK

il
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qHTAﬁTE AKTUBHAYI KOMHATHAS AHTEHHA KB

B CJIEHYIOIHEM CETEBASI CBETOOWOOHASA NAMIMA

PEMOHT BECLUHYPOBbIX TEJIE®OHOB
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Tupax xypHana «Paguo» Ne 2 cpan ans pacceinku nognucumkam 04.02.2010 r.



ELECTRONICA

Bpems 6biTh B urpe!

13-2 MexayHapoaHas BbiCTaBKa
KOMMOHEHTOB W KOMMNEKTYHLLMX
ANA 3NEeKTPOHHOW NPOMbILLNEHHOCTH

20-22 ANPENA 2010 www.expoelectronica.ru
MockBa, KpokKyc JKcno

Ten. +7 8123806003 COBMECTHO .
OpraHuaatopsbl: ; ‘ +/ 812 380 60 07
p Pl Mpu cogencTanu 17 812.380 60.00 ‘ ' oo

ofi N - - ®axc: +7 812 630 60 01
Yidmwp G : = ry E-mail: electron@primexpo.ru
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MACCOBbLIW
EXXEMECSHYHbIA
HAYYHO-TEXHUYECKUA
XKYPHAN

“FAANDpEENTEN: "~ Fagnodraky "~ Bagno”

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

YYPEOWUTENDL M U3OATENL: PEAAKUNA XYPHANA «PAOWNO»

3apervcTprpoead Komutetom P@ no nesatv 21 mapra 1995
PerucTpaumoHssiia Ne 01331

MMaexsia pegakTop 0. WM. KPBINOB

PenakumorHans konnerus:

A B. MONBILWKO, A. C. XXYPABAEB, E. C. UBAHOB,

E. A KAPHAYXOR (OTB. CEKPETAPL), C. H. KOMAPOB

A. H. KOPOTOHOLWIKO, B. . MAKOBEEB, C. NN. MKLLEHKOB,

A N. MCTUCNABCKWW, B. I CTENAHOB (MEPBLIV 3AM . PEOAKTOPA)
P. P. TOMAC, B. B. DPONOB, B. K. YYAHOB (3AM. Il PEOAKTOPA)
Buinyckalowme pegaxtops: A, C. ONTAW, B, K. YYOHOB
O6noxka: C. B, NASAPEHKO

Bepcrra: E. A. TEPACUMOBA

KoppexTtop: T. A. BACWNBEBA

Appec pepaxuwu: 107045, Mockea. CenveepcToe nep., 10
Ten.. (495) 607-31-18. Daxe: (495) 60B-77-13

E-mail: ref@radio.ru

Mpynna paBorel ¢ nucemamu — (495) 607-08-48

Ovnen pexnamet —- (495) 608-99-45, e-mail’ advert@radio.ru
Pacnpocrpanenne — (435) 608-81-79; e-mail: sale@radio.ru
Moanucka u npogaxa — (495) 607-77-28

Byxrantepus — (495) 607-87-39

Hawm nnaTexHue pexenanTer
nonyyarens — 3A0 "XypHan “Paguo”, WHH 7708023424,
p/ew 40702810438030103159 8 Mewanckom OCE Ne 7811, r. Mocksa
Bank nonyyatens — Chepbark Pococun, r. Mocksa
kopp. c4et 30101810400000000225 BUK 044525225
Noanucaxc k neqatk 18.02.2010 r. Dopmar 60 <84 1/8. Neyats odoeTHan
OGvem B ¢pua. new n., 4 6ym. n., 10.5 yu.-m3a. n
B poaniuy — ueHa poroBophas
NognucHon MHaekc:
no karanory «Pocneuartv» — 70772,
no karanory Ynpaenenus ¢eaepansHOn NoYToson cenamn — 89032

3a copepxaHuwe peKnamHoro 0GbAENEHUA OTEETCTEEHHOCTL HECeT
peKnaMoaaTen

3a OpUrMHANBHOCTE W COAepXaHWe CTaTeM OTBETCTBEHHOCTL HECET aBTOop.

Pepaxkuva He HECET OTBETCTBEHHOCTH 33 BO3MOXHBIE HEFATHUEHEIE NOCNENCT-
BMA MCNONL30BAHUA OMNyGNMKOBAHHLIX MATEDWANDE, HO NPUHMMAET MEPBI NO WC-
KMOdeHI0 owmBok 1 oneYaTok.

B cny4ae nprema pykonitck Kk nyGnukaum peaakumsa cTaeut 00 3T0M B nase-
CTHOCTE aBTopa. Mpw 3T0M PESAKLMA NONYYAET UCKMIONMTENBHOE NPAB0 Ha pac-
NPOCTPAHEHUE NPUHATOrO NPOW3BEOEHWS, BKIIOYAR ero nyGnukauvmn B XypHane
«Paguo», Ha WHTEPHET-CTpaHuuax xypdana, CD uni nebivm obpazom,

ABTOpCKOE BOZHArPaxAeHUe (rOHOpap) BEINNAYMBAETCA B TEYEHWE OOQHOTO
Mecsua nocne nepeon NyGnukaumm 8 pasMepe, ONPegenaemMom BHYTDEHHWM
CNpaBo<HUKOM TapUpoB.

Mo UCTEYEHUW OOHOMC roga ¢ MOMEHTa nNepeoi NybnukauuM aeTop umeer
npaso onyBAMKOBaTL ABTOPCKWIA BAPUAHT CBOEr0 NPOM3BEAEHWA B APYIrOM MEC-
Te De3 NpeasapuTENEHONS NMCHMEHHOND COMNAcHA PeaaKkumm.

B nepenucky peaakuma He BCTynaeTt. Pykonucu He DEUSHINPYIOTCA U HE BO3-
BpALWATCH

© Pagwo , 1924—2010. BocnpovaseaeHe Matepuanos xypHana «Paguor,
WX KOMMEPYECKOE UCNONb30BEaHWe B MoBOM BUOE, NOAHOCTBID UK YACTHYHO,
AONYCKAETCH TOMLKD C NMCEMEHHOND PA3pellenna penakLUmm.

Orneuaravo 8 000 <M Meawna-Npecca-, 127137, Mockea, yn. «Mpasaei»,
0 24, crp. 1. 3ax. 92272.

1 KomnewoTepHaa ceTes pepakuun xypHana «Paguo»
HAXOAWUTCS MOA 3aWMTON aHTMBUPYCHOW MpPOrpaMmel

Texumueckas nogaepxka 000 «Canfl» (Cankr-Netep-
Gyprckas aHTueBupycHan naboparopus K. Aanwnosa).
http://www.drweb.ru Ten.: (812) 294-6408

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

COMSTAR

(C npazoHuKom eecuvr!

MoszHakomMmbeTeChb —
RA3SXEY

B copesHoBaHuax "Crapeiit HoBwiA rog”, koTopeie nposoguT
pepakuus xypHana "Pagvo”, KOHTPONLHLIE HOMEpa, Kak
VU3BECTHO, — 3TO CyMma BO3pacta v paanoniobuTensckoro
ctaxa. M BCerna wHTEpec Bbi3LIBAIOT Y4aCTHWKW, KOTOpLIe
nepepawT Homepa. npubnuxawowwuecs k 150 (BeTepaHsl
panvonoburenscrea), v Homepa. 6nvakue k 10. NMocnegHue —
3TO KWHbIE KOPOTKOBONHOBWKW, AENalowue nepesie Wwaru B
paguocnoprte

B a¢pmpe — "Mopo3 — kpacHeii HOoC". |

B npoweauinx HefaBHO Halmx COPEBHOBaHWAX 3TOro ropa
0QHOW W3 camblX W0OHBIX yYacTHWkoe Gwina fAna Cunaesa
(RA3XEY) w3 Manospocnasua. Ee xoHTponbHeii Homep (11)
cnoxuncs u3 1 roga pabotel B agupe v 10 net orpoay...
WHTepec k pagno y Hxbl nposeuncs npumvepHo B 5 net. Mo
yTpaMm, NOKa poauTenu eLe cnanu, OHa HYacTeHbKO Noaxoauna K
nanvHoOMy TpaHCWBEpy, BIJlOYana ero, Hagesana HaylwHWKK,
KpyTwna py4Ky HacTpoiku 1 caywana.

3aecb HANO ckasaTte, 4To ee nana (Bsayecnae Cwnaes,
RW3XS) xopowo wnasecteH paavonobutenam ctpadel. OH, B
4ACTHOCTW, "KOMaHOyer' KONNEKTWBHOW paanocTaHumen
RK3XWS.

3a ron pabotel B agupe Awa yke Bwixoouna B adup B
HECKOMLKWX BLIE3AHLIX PAAMOIKCNEANUMAX, 8 HEOABHO NPUHA-
na y4acTue B copeeHoBanusx "Mopozs — kpacHuiti Hoc”. Ein ypa-
NOCh NPOBECTH HECKONBLKO PAAWOCBA3ei U3 YCTaHOBNEHHON B
3UMHEM Necy nanaTku..

Mama noka He UMmeeT NO3LIBHOro, HO BCeraa NnoaaepxueaeTt
YBNEYEHUA A0YepY 1 ee 0Tua, NPUHUMAET y4acTve B Paauonio-
BUTENBCKWX CRETax.

Kpome Toro, “e ceobogHoe ot pabotel B adupe spems” Axa
YUMTCA B YETBEPTOM KNacce, 3aHUMaeTtca B My3bikanbHOW
wKone no knaccy ¢oprenuaso v Bokana Yacto npuHumaer
y4acTve B KoHUepTax.

Moxenaem we el ycnexos B0 BCEX €€ YBNeYEeHNAX
Boobuwe ¥ B paamomoburenscTee 8 YacTHOCTH!



NposoauTca B pamkax:
ROECENNEI@IA

HEAEAW
SAEKTPOHUKW

OPYIFrAf SNEKTPOHUKA

OKPYXAIOLWEM MUPE Mbl 4acTo CTanku-
Ba2eMCH C OAVHAKOBBIMUW, Ka3anock Obl,
npeameTamu, RBAeHUAMK, NoHsTURMK. [a
4TO rOBOPUTE — MOPO W MIOAW KAXYTCA
HaM oOovHakoeeimK. [laxe BbipaxeHwe
ecTb: "Ha ooHO NMuo”. W Bce xe umeertcs
ManeHskoe "HO", KOTOPOe Mbl HYBCTBYEM,
KOTOpPOE NOHMMaem Ha yposHe NOACOo3Ha-
HWR, W KOrga nosumanmue odopmMnaeTcs
OKOHYaTENLHO, 3TO ManeHskoe "Ho" npe-
gpawaercs 8 cnoeo "OPYIME". Moxoxwue,
oavHakosbeie, noaobHeie, Ho ... APYIME.
3nexTpoHvika. lNpaBpa Beab. CylwlecT-
BYET KNACCUYECKOE OLLYLLEHWE, HTO 3TO
Takoe? BO3HWKAIOT HeKWe, BNonHe onpe-
nenexHesie obpaasl. OHWM MOryT BbITE pas-
HbIMM, HO B NEPBYH) O4EPEenb 3NEeKTPOHKKA
acCcoOUMMPYETCHA C KOMMNbTEPOM, Tene-
BWU30POM, PAAVONPUEMHMKOM, TenehoHoM
1 NPOHUMIA TEXHUHECKMMM “LUTYHKamMn™ Ha-
wero BpemeHw. Komy npuaer e ronoey

CBR3aTe 3NEKTPOHWKY, CKaXEeM, C OOex-
£0n? Vv ¢ xueonuceio? C ykpalueHuamm?

OQHako HEKOTOPBIM Takas uaen noka-
3anack OOCTATOMHO MNEPCNeKTMBHOW, W,
KaK HI CTPaHHO, 3TuX "HeKOTOpLIX" He Tak
VK Mano. B ux naenx, npoekTax, nanenusax
3anoxeHa W paboTaeT 3HakOMas BCEM
aNEeKTPOHWKA. 3Hakomas, HO BCe Xe
HemHoro ... APYITAA -

WmeHHo 0 Her, o APYTOW anexTpoHn-
ke, Ham 3axX0TenoCk pacckasars (M noka-
3aTh HEKOTOpDLIE pa3paboTkn) B 3KCNO3N-
uMm “[pyras 3nexTpoHuka' B pamkax
"POCCUNCKON Heoenu anekTpoHukn”,
koTopas npongetr 26—28 okTabps B
"9KCMNOUEHTPE".

TemarTuyeckue HanpaeneHua aKcno3m-
umm "Opyras anekTpoHuka”:

« Pazpafotkn npodmneHblx kadenp
MDTH, MUDU, MITY um. H. 3. Baymana,
MAW, M3W, MY, MU3T, MM3M, a Takxe

BY3os Cankr-MNetepbypra, ApYyrux kpyn-
HbIX ropofoe, NPOdUNbHBIX BOEHHBIX
Axanemuin.

= ONeKTPOHVKA B AN3aiHE U XNBONUCK.

= BruoanekTpoHuka

» HaHo2nekTpoHWKa.

« 3NeKTPOHWNKA B BENMPHOM Aene.

* nekTpoHWKa W napaHopManbHbie
ABNeHus

= HeTpaavuoHHbIE MCTOMHUKN SHEPTN.

= 3NEKTPOHWKA W PENUIvs.

« PoGoToTexHuka, Angpouast. Bou po-
6oT0B.

« ABTO- 1 MOTOMOgenupoeaHue. [le-
MOHCTpauMs Mogenen camoneTos, sepro-
NEeTOoB.

« MoBuneHele TpeHaxepbl
MOTO-, CTPenkoBeele).

» WiHbIE rapxeTsl.

« "Okcnonatel” MuTuHCKOro pagwvo-
PhIHKA.

= PeTpoanekTpoHuka U3 mysees cTpa-
Hbl U NPEAnPUATUIA, HACTHLIX KONAEKUWA

{aBua-

Mpurnawaem Bcex Xenawwmx npu-
HATE Y4acThe B 3KCNO3WumMK Ha CTRaHWLY
cainta <http://chipexpo.chipexpo.ru/
other. html>, roe Ebl CMOXETE 03HaKo-
MWTLECA € YCNOBUAMKW YHacTWUa W 3anon-
HUTE 3AABKY Ha yyacTne

-OpraHnaaTopsl "PoccUMCKOR’
Hepenn anexKTpoHNKK”
3A0 "YwaKCNo”
Ten./@ake +7 (495) 221-5015
‘E-mail: info@chipexpo.ru

B Roland

®PE3EPHO-TPABUPOBAJIbHbBIE MALLUHMHbI
A7151 N3rOTOBJIEHHUSA MEYATHbBIX IMTTAT

EGX-600/400
Paamep pabovero crona EGX-600:
610 mm (X) x 407 mm (Y) x 42 mm (Z)
Pasmep pabouvero ctona EGX-400:
407 mm (X) x 305 mm (Y) x 42 mm (Z)

EGX-350

Pa3amep pabouero crona EGX-350:
305 mm (X) x 230 mm (Y) x 40 mm (Z)}

BbICOKOCKOPOCTHBIE, BLICOKOTOYHBIE M [JOCTYNHBIE MO UeHe (ppe3epHo-rpaBupoBanbHble
MawmHe! N8 M3roTOBNEHUs NeYarHsix nnar. Bo3amoxHo kak ppeseposaHmne pa3BoAKH,
TaKk M cBepneHne OTBEepCTMi AN yCTaHOBKM MHUKPOCXEM W NpoyYmnx AeTanemn.

OPUUMANEHBIM ANCTPUBLIOTOP
www.Roland.ru

=EWeMaTec

Ten (495) 981-49-65

Imagine = Roland
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Ha 04KH U3 NPU30B.

MHHOBALMOHHbBIE TEXHONOINrMM:
cepBMC U3 obnaka

Pewennem nanareli "O6paszoBaHne u Hayxa" IV ¢popyma rtBOpYe-
CKOM Hay4yHO# MHTennureHumyn rocygapcts-yvyacTtHunkoB CHI (ceH-
TA6psL 2009 r., r. Kmwnnes) 2010 rog 8 pamkax Coppyxecrsa obb-

AB/1eH rofAoM Haykn M HHHOBaLWH.

MNpuusTye Takoro peuweHws NPeanonaraeT aKTUBN3aunio ycunmi
CTPaH-Yy4acTHHUKOB B 4acTHW COBMEecCTHO# paboTel Mo pa3BuUTHIO
Hay4HOo-06pa30oBaTensHOro coTpyaHnyecrea ecex popm obyvyeHus u
anesrensHocTy monogexy ctpan CHI, B ToM Yyucne v HanpasneHHo-
cT¥ CMMU na BeinonHeHue nocrasneHHbIX 3a0ay.

lMpogonxas nybauKayuuu no MHHOBaLUWOHHBIM PELWEeHNaM B obna-
CTH TEXHONOruii COBPeMEHHbIX CPenCcTB KOMMYHUKaUWN, TexXHUKH
MO6GuNbHON CBA3W, 3BYKOBOIo U TeNeBN3NOHHOINro BewaHus, pesak-
yua npegnaraeT o4epeaHyio CTaTbio.

Tenedon 2020

Moo koHely yxoaswero roga SnoHCKWn
onepartop mMobuneHon ceasn NTT DoCoMo
NpPeacTaBwun CBOE BWAEHWE TEXHONOrui
cneaywwero aecarunetus. B yactHocTk,
noxoxe, 4To 6oNbLLIOK IKPaH MOBUNBEHOMY
TenedoHy ByOeT yxe Hv K YemMy, NoCcKoNb-
Ky n3obpaxeHue cTaHeT NPoeuMpoOBaTLCH
Ha no6yo NoBepxHOCTL. ¥ axe NpocTo B
NPOCTPaHCTED E BuWge ronorpamMmel. Te-
nedOH CTaHeT YHUBEPCANbHBIM KOMMYHW-
KaLMOHHLIM YCTpOWCTBOM 1 ByaeT cnoco-
6eH CNYXWTb SNEKTPOHHBIM KIHOM W
ANEeKTPOHHLIM BUNeTOM, OpraHu3aTopom
BUOEOKOHQEPEeHUMA, aBTOMAaTUYECKUM
ronoCcoBbIM NEPEBOAYMKOM, NYNLTOM AWC-
TAHUMOHHOrO ynpasneHwa poboTom-
NbiNecocomM, poboTomM-xoNoanNEHUKOM K
ewe kakum-Hubyne pobotom. A ewe OH
ByaeT noasapsxareca Bnaroaaps ABvkxe-
HWAM YenoBeYeckoro Tena. W, pasymeer-
cf, BCce 370 Gyner WaroToBNeHo w3 BTO-
PUYHOrO ChIpbA.

Kakne Xe v3 BCEro 37T0ro crnemywot
BbIBOALI MOMWMO, BEPOATHO, RCHOCTW NO
NOBOAY COAEPXMMOro ANOHCKUX CBanok?
OuesnaHo. 0aNneKko He BCE BblleyKasaH-
Hoe Gynet "BTMCHYTO" HENOCPEACTBEeHHO
B MOGUNbHLIN TenedoH

BaxHbiii pparmenT 4G

B npownelil pas npu onvcadvm paseu-
THA NEepPCrneKTUBHEIX CUCTEM MOBWUNLHOM
cesau (LTE n WiMAX) okasanoce, 470 cO3-
[aHne CBEePXCKOPOCTHbIX paauoTexHOono-
rmih — aTo Tonbko nongena. B cesau c
3TUM HANOMHWM, 4TO, NO MHEHWIO NPE3n-
penta TeleManagement Forum (TMF)
Kuta Bunnetca, MoGunbHblE CETU TPEThE-
ro nokoneHus (3G) yxe ucyepnany CBOR
"CKOPOCTHOW noTeHuwan" u Tenepb WX
[ONxHa cmenuTs Bonee rubkas TexHono-
rus, koTopas 6ynet obnanare CBEPXBLICO-
KMMW CKOPOCTAMW Nepegaqn [aHHbiX.
Brenpenve 4G ofewaeTt NpoiTh Cnokoii-
HO, Aa 1 Cama TEXHONOMMA CUNBHO OTNNYa-
eTca ot nokoneHun 2G u 3G, NOCKONBKY B
4G 0b6beAUHEHBI HECKONbKO KNH4YEeBblX
TEXHONOrWiA U NOAX0A0B: BLICTPLIA W BE3-
pecyuwimin MobunbHbln MIHTEPHET, a Takxe
MOLLHEIE MOBUNEHBIE YCTPOWCTEBA, NOA-
[epXVBaIOWUE TEXHONOrMK "CeTesblX
o6nakos” (cloud-based services wnw
Cloud Computing). Bnaropapsa eid mo-

6uUnbHBIE YCTPOWCTBA B AanbHeRWem
moryT GbiTe HAMHOMO MeHblUe, nerdye u
npotue, HO NPKM 3TOM OCTaBaTbCa TaKMMU
XE MOLUMHLIMK, NOCKONbKY BCA NPUKNan-
Has 0bpaboTka Tpadmka 1 ero XpaHeHus
co3paetca B "o6nake”. To ecTb CTpEMUTL-
ca nenate M3 mMobuneHoro TepmuHana
CyNnepKoMNbiOTEDP C OrPOMHOM NamATLI0
Teneps BOBce He obsszatenstHo. K npume-
py, Bl CHWMaeTe Buaeokamepow, a
¢$unbM Cpasy NUWeTCs B Baw KWHOANb-
6om Ha ypaneHHoMm cepsepe. Bnpouem,
yrobBel 3Ta TexHonorwa paboTana, Heobxo-
OvMa BLICOKOCKOPOCTHAs W HagexHas
cBA3b. Takum 06pa3om. COBOKYNHOCTL "Ce-
TeBblX O6NAKoB™ W BLICOKOW CKOPOCTHM —
370 U eCTb ABE CTOPOHbI OAHOM Mepanu
non HaseaHwem 4G, a Takxe IMT-Advan-
ced wnu npocto IMT.

Tepmun Cloud Computing HekoTopbie
nepesoanAT Kak "BbiuucneHus B obnakax”, a
npyrue, kak "(3a)obnayrbie BoiMMCneHus”.
O6nauneie ycnyru (Cloud Services) —
NPOAYKTEl, CEPBUCHI 1 PELUEHWA ONA 4acT-
HBEIX W KOPMNOPaTUBHBIX NONb30BaTenei,
[OCTYN K KOTOPLIM WM MCNONbL3OBaHWE
KOTOPbIX NPOWCXOANAT B PEXVME PeasbHO-
ro BpemeHn Yepea cete MHTepHetr. Mc-
nonb3osakve TepmuHa "obnako” ceA3aHo
¢ uaobpaxeHuamKn ceTn MHTEpHET B BUAE
ob6naka, 32 KOTOPbLIM CKpbIBAETCH CNOX-
Haa HGPAaCTPYKTypa € MHOXECTBOM 31e-
MEHTOB.

Cloud Computing obveanHser nog
"oblei kKpolwen” WU KOHUENuWio Npeno-
cTaeneHus nporpammHoro obecnevexus
(MNO) kak ycnyru, v yoaneHHble XpaHunu-
wa paHHelx, ¥ NPUHLMNE NpeaocTasne-
nwua NO 8 apenpy (Application Service
Providers, ASP). K npumepy, cneuuanuc-
Tl U3 aHanUTU4eckoin komnanuk Gartner
Group onpenensT 3TO NOHATHE KaK KOH-
uenuuio NPeaoCTaBNEHNA HEKMX MaCLTa-
6upyeMelx WHGOPMAaLMOHHLIX PECYPCOB
KaK CepBuca AN MHOMOYMCNEHHBIX BHEL-
HUX KNWEHTOB NOCPEACTBOM WHTEpHET-
TexHonoruin. B kadectse MHpOPMAUNOH-
HOMO pecypca MOoryT NPUCYTCTBOBaTh Kak
NPOrpaMMHLIE NPOAYKThI MAW OWCKOBOE
NpoOCTPaHCTBO, Tak W NPOUeccopHoe
BpeMSA.

Konuenuua Cloud Computing paer
nonL30BaTensaM HOBLIE BO3MOXHOCTW. B
YaCTHOCTK, OrpaHuM4eHHbIE B pecypcax
WUT-koMnaHuM MoryT nos3sonute cebe
cofcTBEHHBIE OWM3HEC-NPUNOXEHUA W

no4yToBLle Cepeepsl, peansHo obnapas
npy 3TOM TOMBKO AOCTYNOM K MHTEpHeT.
Cloud Computing no3sonseT CBecTun
3aTparsl Ha MOAEPHU3aUMI0 1 NOAAEPXKY
cnoxHon UT-uHdpacTpyKTypsl K 0ObIMHOM
onnare "nognuckn” Ha ycnyry. Bnpouem,
Cloud Computing, HavYaBlwuii CepLe3HD
paseuBaTeCs OBa-TpW roga Hasag, nNuilb
YACTHBIM CNy4Yal NpakTU4ecKown peanvaa-
LMK KOHLENUMA COBMECTHOro WUCnonb3o-
BaHWS BbLIYVCIUTENBHBLIX pecypcos 3BM.
A TouHee, Hawbonee KOMMeEpUWaNU3NPo-
BaHHLIA Ee BapWaHT.

MudopmaTrMaauma 4eTBepTon
cTeneHu

WHTEpeCHO, 4TO OTHIOAb HE TONLKO
MoBunbHas CBA3bL BCTYNAET B YETBEePTHIA
3Tan cBoEro passuTtusa. To xe camoe npo-
UCXoAMT 1 ¢ nHbOopMaTU3aumein Booble.
Mepewiid atan ObIN CBA3aH C NOSIBNEHWEM
HONLLUKMX KOMNBIOTEPOB (MeiHdpenmos),
BTOpON — C coapaHvem (K, Tpetwia — ¢
nossneHnem MHtepHeTa, o6veavHUBLLIE-
ro NoNL30BaTene B envHoe wHpopma-
UMOHHOE NPOCTPaHCTBO NyTemM AocTyna K
wadopmaumm. C Havanom XXl seka Ha
cMeHy NpuWBbLIMHBEIM web-ycnyram waet
scemupHan Grid-ceTe kak CpPeAcTBO CO-
BMECTUMOrC MCNONb30BaHWA BLIYMCNW-
TEeNbHLIX MOUWHOCTERN W XpaHwnuui OaH-
Heix. CobereenHo, Grid — ato reorpadwu-
4eckw pacnpeneneHHasn uHdpacTpykTypa,
06LeAUHRAIWAR MHOXECTBO DECypCOB
pasHbIX TMNOB (Npoueccopel, AONroBpe-
MEHHaRA 1 ONepaTUBHasA NaMATL, XpaHWIn-
wa v 6a3bl AaHHBIX, CeTH), NOCTYN K KOTO-
pPbIM NONb30BaTENE MOXET NOAYYUTb W3
noBoiA TOYKKW, HE3EABMCMMO OT MEecTa WX
pacnonoxexun Grid No3BoNseT BLIATK 32
pamku NpocToro obMeHa AaHHLIMK MEXAY
KOMMBLIOTEPAMU M, B KOHUE KOHUOB, npe-
BPaTUTL WX B TUraHTCKWIA BUPTYANbHbIN
KOMMBIOTEP, AOCTYNHBIR 13 NI0BOM TONKN.

Konuenums Grid (xoTs Toroa ee ewe
Tak He Ha3blBanu) NOABUNACK ELUe B KOHLE
60-x ropos XX Beka, u ee poxXaeHwe u
paseuTUe MHOrne roabl 66N cBA3aHbl ©
hyHOaMEHTANBHBIMIW HAYYHBIMK MCCNEeR0-
BaHWAMK, ONS KOTOpbIX TpebyeTtcs wc-
nonb30BaHve CBODOAHLIX BLIMWMCIWMTENbL-
HbIX PECYpPCOB KOMMLIOTEPOB. JTO OBINO
ocoberHo akTyansHo 25—35 nert Hasan,
KOrga Ans noCTPOEHWA Cepbe3Hbix mate-
maTuHeckux Moaenei HuinM HYXHbl MOLL-
HOCTW CYNEepKOMNbIOTEPHLIX UEHTPOE,
koTOpbIX HBINO Mano.

o ckoneko-HUBYOE WWPOKOro NpUMe-
HeHus B cdepe Ou3Heca B Te BpemeHa
TexHonorus He gowna. C oaHON CTOPOHSI,
TYT CKa3aNUCh YUCTO TEXHUHECKUE NPUYK-
Hbl — BE/b OpPraHM3oBaTe AMHAMUYEcKoe
nepepacnpeneneHne pecypcos  Ans
OrpOMHOr0 4vcna pa3HOPOAHBIX 3anay
HENpPOCTO (B OTNWYKE OT OrPaHUHEHHOro
YMCAa yHUKanbHBIX HayyHbix 3apad). C
OPYroil — aKTyansHOCTb camoi npobne-
Mbl OTOWMNA Ha BTOPOW NNaH, TakK Kak
umeHHo B 70-e rogsl Hasancs HebeiBano
GLICTPLIF POCT MOWHOCTEN aBTOHOMHBIX
KOMMNBIOTEPOB.

TepmuH Grid (peweTtka) nosewncs K
cepenuvHe 90-x ropos. MocTosHHLIA NPo-
rpecc 8 06nacTu MCNONb30BaHWA pacnpe-
[EeNEeHHOR BLIMUCAUTENBHOW MHDPaCcTPyK-
TYPbl NS CNOXHBIX WHXEHEPHBIX U Ha-
YUHBLIX PacyveToB W PEeLleHne BCe HOBbIX
KNAccoB8 3afas NPUBENV K PaclUMpPeHuto



noHATKA. B HacToswWEe BpEMA KOHUENUua
Grid (Ha3eaHve, KCTaTH, NPeaNoXeHo no
aHanoruK C SNeKTPUHECKUMU CeTAMN —
electric power grid) coctouT, npexne
Bcero, B rnoBanbHON WMHTErpauuu Kom-
NLIOTEPHLIX PECYPCOB.

Ecnu VWWAWV MOXHO OxapaxkTepu3oeaTs
kak rnoBanbHelt OOCTYN K TEKCTOBOW M
rpacpu-eckoin MHpopMauun, To Grid —
BO3MOXHOCTL BbIYWMCNEHWI Ha rnobans-
HbIX KOMMLIOTEPHBIX PECYPCaX, YTO 03Ha-
YaeT UCNONbL30BaHWe NPoueccopa U guc-
KOB yOaneHHblx KOMNbioTepoe. Bnagens-
Ubl XE NOCNeaHUX NPUHUMAIOT PEWwEeHne 0
AONycke "NOCTOPOHHWUX" NONb3oBaTtenei.
CobcTBEHHO, OCHOBHOW NpobBnemMon w-
POKO PacnpOCTPaHEHHbIX TEeXHONOrWiA
rnobanbHEIX KOMNBIOTEPHBIX CeTen fAB-
NAETCH HEBO3MOXHOCTE YHUBEPCANLHO U
3¢ dEeKTUBHO UCNONBL30BATL YAANEHHLIE
BbINMCIINTENBHBIE pecypchl. Begs wana-
HYaNnbHO WHTEPHET-TEXHONOrMW OPWUEHTU-
poOBanuck Ha AOCTYN K AaHHeIM (dannam,
6a3am [JaHHbIX), @ He K BbIMMCIUTENbHBbIM
MOLLHOCTAM.

B rnobaneHbix Grid-cuctemax ucnone-
3yl0T Tak Ha3biBaembli Globus Toolkit —
WHCTPYMEHTapuiA, pa3paboTaHHbiii ame-
PUKAHCKMMW YHEHLIMW, KOTOPLIM cTan de
facto mupoesim ctanpapTom. OH BKNKOYE-
er 8 cebn, B 4aCTHOCTW, cneyuanbHbIv
nporokon Ha ocHoee HTTP ans wcnoneao-
BaHWA BbIMUCUTENbHBIX pecypcos GRAM
(Grid Resource Allocation Management),
PaclUMpPeHHYI0 BepCUI0 NpPOTOKoNa And
nepenayuv dawnos GridFTP, cnyx6y 6e3o-
nacHoctn GSI (Grid Security Infra-
structure), pacnpegeneHHblin gocTyn K
vHpOpPMaLmMmn Ha ocHose npoTtokona LDAPR,
yAaneHHellW A0CTYN K OaHHLIM 4epe3s
vHTepdeinc GASS (Globus Access to
Secondary Storage).

Nvpepom B wcnonesosanuu Grid
Computing Ao HepasHero Bpemeru Geinn
CLUA. Bo-nepBsbix, MHULWATUBE U NepBeH-
CTBO B ocywecTBnexdun waen Grid npu-
HaONeXuT aMEPWKaHCKWM YHEHbIM —
COTPYAHWKY AParOHCKON HauWOHaNBHON
naboparopuu Yukarckoro yHweepcuTerta
AHy DocTepy v COTpYAHUKY WMHCTUTYTa
nHdpopmaTukn YHueepcuteta HKxHoR
Kanugophun Kapny Keccensmany. OoHo
u3 paHHux (1998 r.) onpeaenernii BeluUc-
nuteneHoro Grid, aaHHoe KeccenemaHom
¥ DocTtepom, rnacut: "BoiHUCANTENLHBIN
Grid sBnseTca NporpaMMHo-annapaTHom
VHPacTPyKTYpPOi, koTopas obecnevusa-
€T HafexHbl, COBMECTMMbIA, NOBCe-
MECTHbIA W HEAOPOroN AOCTYN K BLIYUCN-
TenbHbiM pecypcam GONbLWOR MOWHO-
ctn”. B 2000 r. kK aToMy oNpeaeneHunio ao-
6aBunock “KOOPOAMHWPOBAHHOE pacnpe-
fenenve pecypcos U pewexwe npobnem s
AVHAMWHECKUX BUPTYabHBIX OpPraHu3a-
umsax”.

Mockoneky onpenenexwe Grid-TexHo-
NorMM HocuUT Becbma ob6wwia xapakvep,
KOMNaHWM PeanuayioT ee CambiMy PasHbl-
Mu cnocobamu. Tak, Sun Microsystems
npopsuraet MNO ona cosapanus Grid-kna-
crepos. Pupmel Entropia, United Devices
W OP. KOHUEHTPUPYIOTCR Ha NOCTPOEHUU
Grid-cetet us MNK. IBM genaert ynop Ha
NPUMEHEHWM 3TOWM TEXHONOrMW AN pas-
euta Web-cepBucoB W aBTOHOMHbIX
camoynpaensaowmxcs cuctem. SGI npen-
naraet nonL3oBaTensm COBMecTHO pabo-
TaTk B OMCTaAaHUMOHHOM pEexXuMe Hapn
Gonbwmmu Habopamu TpexmMepHbIx 306~

paxexuii. Platform Computing, nuonep 8
baHHon obnacTtu, BeinyckaeT cpegcTea
ANns NOCTPOEHWA HEOAHOPOAHBIX KOPMo-
patueHbix Grid-cucteM, o6napalouimnx
LUIMPOKKMMKW BO3MOXHOCTAMU COBMECTHO-
ro »cnonL30BaHWs Pecypcos W ynpasne-
Hus. OaHako, HECMOTPS Ha ABHLIE Pa3nu-
418, BCE 3TW NpennoxeHWs BONNOLWawT
OOLIYIO MAEID: BKNIOMEHME KOMMNBIOTEPOB
pasHoro Tuna B €OWHYKD CUCTEMYy AONs
COBMECTHOM0 UCNONb30BAHWA PECYPCOB C
uensl0 noesiweHns obwen npowssoau-
TEeNbHOCTH, MacwTabupyemMocT U Npeao-
CTaBNeHWna NoNb30Barensam BO3MOXHOCTH
KONNEKTUBHOW paboTbl C AaHHBIMMA.

Ocuoexblie npuHyuns Grid

Wpes, nexawans 8 ocHoee Grid
Computing, He TONLKO CO3BYYHa Haa3ea-
HUIO 3NeKTPUYECKMX CETeN, HO U 3aKnya-
€TCA B NPeaoCTaBNeHun BbIYMCIUTENBHLIX
pecypcoB W YCTPOWMCTE MaccoBOl NaMATH
Takum Xe crnocobom, Kakum nocTasnaeT-
Cfl ANEKTPOIHEPrA C NOMOLBIO EOUHON
aHeprocMcTeMel. 3TO QOCTWMraeTcs no-
CPEeACTBOM CNOXHOr0 MexaHw3ma kna-
cTepusaunm pecypcos B MHTepHeTe.

K xapaktepHoim ocobenHocTam Grid
Computing OTHOCWUTCA, NMpexpae Bcero,
reTeporeHHocTe. TO ecTb TexXHONorus
nogpasyMmesaeT B3auMOAENCTBME MHO-
XEeCTBa pecypcoe, pa3HoOpPOAHLIX (reTepo-
reHHbIX) N0 CBOEW NpUpoge W pacnono-
HEHHBIX B MHOMOYUCNEHHBIX W reorpadmn-
4YecKW ypaneHHblX aaMWHWUCTPATUBHLIX
nomedax. Cnepyiouwian ocobeHHOCTE —
pacwupaemocTs. B nyn obbeanHaemeix
PECYPCOB MOXET BXOAWTE OT HECKONbKUX
3NeMeHTOB [0 HECKONbKUX THICAY M
6onee. Mpw 3TOM BO3HWKAET NOTEHUMANb-
Hast BO3MOXHOCTE CHUXEHWA NPOV3BoAN-
TENLHOCTW NO Mepe YBenwy4eHwa nyna.
CnepoBatensHo, NPUNOXEeHWs, KOTOopbIe
TpebyloT pna ceoero pewexns obbeamHe-
HuR GonbWoOro yYucna reorpaduyecku
yhaneHHslx pecypcoe, AOMXHbl paspaba-
ThiBATLCR TakK, 4T00bl ObITb MUHWMaNLHO
YYBCTBUTENBHLIMW K BPEMEHW 330EPXKN.
M HakoHeu, kpaiiHe BaxHO obecrnedyeHve
OAUHAMWUYHOCTU K aganTueHocTwu. fleno B
TOM, 4TO Npyv oBbepuHeHun Gonbworo
KONM4ECTBa PECYPCOE OTKa3bl 3NEMEHTOB
SABASIOTCH HE UCKMIOYEHWEM, @ NPaBUNOM.
MoatoMmy ynpaBneHwe pecypcamu wunu
NPUNOXEHWAMK OOMKHO OCYLWECTBAATLCA
Tak, 4To6bl U3BNEYL MAaKCVMYM NPOU3B0-
AUTENBEHOCTKM M3 AOCTYNHBIX B OaHHbIA
MOMEHT PEeCcypCOoB U CEPBUCOB.

Ocobblii MHTEpeC Takaa TexHOoNorvs
npeacTasn\eT ONA OpraHv3aumini 1 yy-
PeXAEHWA, yXKe MMEKOWWM B CBOEM pac-
nopsxerun Gonbwon napk NK. O6b-
EAWHEHWE WX B BLINUCNUTENLHLIA KOM-
nnekc noseonser adgdeKkTUBHO UCNOoNb-
30BaTek NPOCTAVBAOWWE MOLIHOCTU MU
NOBLICUTE NPOU3BOAVTENBHOCTE TPyAa
KOHe4YHbIX nonsb3osatenei. Takxe o06b-
eQuMHEeHWe reorpaduyecku yaaneHHbIx
KOMNBIOTEPOBR NO3BONAET CcO30aeaTth
BUpTyaneHoie opranusaumm  (Virtual
Organization — VO), npumepamun KOTO-
PbIX MOFYT CNYXWUTb rpynnel paspaboryu-
KOB, 3KCNepTHLIE cucTemel, on-line 6a3wl
OAaHHEBIX ¥ T. A4., NPEeA0CTaBNAIWWX cep-
BUC no Bcemy mupy. OcHoBHas uaes
Takon BUPTYanbHOM OpraHv3aumMm — reo-
rpaduyeckas pacnpegeneHHoCTs Npu
NHPOPMAUMOHHON WHTerpauun. [o-

3TOMY BaxHoi 3apadvei Grid Computing
ABNAETCA LEHTPanM3oBaHHOE W CKOOp-
OVHWPOBaHHOE pacnpeneneHwe pecyp-
coB ans pewenua npobnem VO. B pax-
HOM Ccny4ae noa pacnpeneneHuem
PecypCcoOB NOHKUMAETCH HE TONBKO 0BMeH
dannamm, a NPAMOR AOCTYN K BLIYUCIW-
TeNbHbIM MOLWHOCTAM, NPOrpPamMMHOMY
obecneyeHuio, AaHHLIM, nepudepuitHo-
my o6opynosaHuio.

Cpenu OCHOBHBIX 33034, pPelaemMbix C
nomowso Grid Computing, MOXHO Beine-
aUTE!

* opradm3aumio 3pPeKTUBHOro wc-
NONL30BaHWA PECYPCOB NS HeBoAbLWWX
3afadq, C yTunusauven BpemMeHHO npo-
CTauBaloLWMX KOMMBIOTEPHLIX PECYDCOB;

® pacrnpeneneHHele CcynepesiHucne-
HUWS, PeLUeHWEe O4eHb KPYNHbIX 3a4a4, Tpe-
ByIOWKUX OrPOMHBIX MNPOUECCOPHLIX pe-
CYpCOB, NamsaTv 1 Np.;

® BINMCNEHWUA C NpUBReYeHnem 6oMk-
wux 06vemos reorpaduyecku pacnpene-
NeHHBIX OaHHbIX, Hanpumep, B MeTeopo-
norvv, acTpoHoOMWK, GU3VKEe BbICOKKMX
AHEPrun,

® KONNEKTUBHBIE BLIYUCNEHWS, B KOTO-
PbiXx OOHOBPEMEHHO NPUHKUMAIKOT y4acTue
nonb3oBaTeny U3 PasNW4HbIX OpPraHuaa-
umia.

Grid-TeXHONOrMK NO3BONAIOT HE TONb-
KO pelaTtb HayyHble W NpakTuYeckue
3aaa4v, paHee HeQOCTyNHLIE M3-3a CAULL-
koM BONbLIOro BpeMeHu, koTopoe Tpeby-
eTca ans nonyvenus oteseta. Grid Com-
puting co3gaeT OCHOBY ONs HOBOW opra-
HU3aLWMK HayKW, BEICOKOTEXHONOrMYecKo-
ro NPon3BOACTBA, COLUMANbHOWM XWU3HW,
nossonaeT 6onee aPpPEKTUBHO K HAOEX-
HO ynpasnaTe pecypcamu obuiecTsa.

Bce vale 3apybexHuie aKCcnepTsl No-
BTOPRAIOT TE3WC, CYTh KOTOPOro 3akto4a-
eTca B TOM. 4TO paseutue Grid-texnono-
ruil CTaHOBUTCHA cTpaTernyeckoi 3apna-
yei. OYeHb CKOPO CTpaHbl, HE UMEeKLWWe
paaeutoin Grid-uHdpacTpykTypel, naxe
He CMOryT NpeTeHaoBaTth Ha craTtyc pas-
BUTOM CTPaHbI.

B 06s14HOM cucTemMe pacnpeneneHHbIX
BblYUCTIEHWUIA NONe30BaTens MoxeT pabo-
TaTb TONBKO C TEMW pecypcamu, rae oH
3aperucTpupoBaH, Npyw 3TOM OH AONXEeH
TO4YHO 3HATL, FAE HAXOAATCA Ero Nporpam-
Mbl v gaHHsie. B Grid Computing nons3o-
Batens Nony4aeT OoOCTyn K pecypcam Kak
cneunansHbid 3NEKTPOHHLIA CepTUdUKar,
a ara "ymHas" CUCTeEMa Cama perynupyer
nowck ceobodHbEIX pecypcoe, obpaweHve
K XPaHWNULLAM [OAHHbIX B8 pPaMKax CBOEh
BUPTYanbHOW opranu3aunn. Kaxapii
Grid-calit npenocTaenNseT CBOW pecypchbl
TONEKO onpeaeneHHsIM VO

Grid-cneumanuctel yoenswoT ocoboe
BHMMaHKe npobneme GesonacHocTu. Ans
3TOF0 WCNONL3YIDTCR CamMbié COBPEMEH-
Hble TexHonorun. B yacTHocTw, Bce nonk-
3oeateny B Grid umeloT cBOW cepTudMKa-
Thl — 33aWwWundpoBaHHble Knioyn. Pacwwd-
POBaTh UX NPaKTUHECKW HEBO3MOXHO, TEM
f6onee 4TO cepTUdMKATH NEPUOLUYECKN
MEHRIOTCA

Pa3eutue Grid

B CLUA pa6oraioT Heckoneko Grid-cuc-
TEéM, B OCHOBHOM OHW OPWMEHTUPOBaHbI Ha
YHUKANbHbIE HAy4YHbIE BbIMUCIUTENbHbIE
3apaun. KpynHeiwan w3 wux TeraGrid
obbeavHAeT YeTeipe CynepkoMneloTepa:

G0-£8-809 ‘UaL
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uaielro wandy

m-u;pe.l@;]-nsuoa 3
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nsa — Ha Boctounom nobepexse, npa —
Ha 3anagHoM, COeAMHEHHBIX KaHanamu
cea3un no 40 M6ut/c. MNpoekT dpuHaHcupy-
erca HauvoHansHeIM Hay4Heim GOHOOM C
6ioaxetom Gonee 100 maH gonn. Bnaro-
0apR yCnewHbiM NPOEKTAM K YPOBHID
Amepvikv B nocneaHee spems npubnuxa-
etcs v Espona. CeroaHs TpyaHo Ha3eaTb
KPYNHYIO CTpaHy, KOTOPas He y4acTeyeT B
npouecce pa3suTtua Grid-TexHonoruu.

Mpumepom Hanbonee pazsuton VO
asnaeTca opranusauua WLCG (Worldwide
LHC Computing Grid, <http://lcg.web.
cern.ch>), koTopas KOOpPOWHUDYETCH B
MEXOYHAPOOHOM  LUEHTPE  AAEepHBbIX
uccnenosaHui CERN'e (XKeHeea,
WeeAuapusa, <http://www.cern.ch>).
Ona obbeauHseT COTHM KOMNLIOTEPHLIX
UEHTPOB BO BCEM MWPE, HECKONLKO Oe-
CATKOB THICAY COBPEMEHHBIX MOLLHBIX
komneoTepoe. 3apasa WLCG — obpa-
6otka w aHanma OGecnpeueneHTHOro
obvema (okono 15—20 Merabaint 8 roa,
1 NeTabanT=1015 GaiT) akCNepuMeH-
TanbHbIX OaHHBIX, KOTOpLIe ByayT nocTy-
nate ¢ HaubonbWeEro B MUpe yCKOpUTENS
anemeHTapHbIX YacTuy v apep LHC (Large
Hadron Collider).

B Eepone ycnewHo OCYyWeCTBNREeTCR
npoexkt EGEE (Enabling Grids for E-
sciencEk, <http://www.eu-egee.org>),
obveauHaowmnin 90 yyactHukos w3 32
cTpaH. MNpoexT dbmnHaHcupyeTcr Eeponen-
ckmm Cowaom. Ero uene — cospgaHve B
Eepone kpyrnocytodHo paboTaiowen
Grid-uHdpacTpykTypbl, obbeguHeHue u
OpPraHn3auns BolNMCIUTENbHBIX PDECYPCOB
ONS pelWeHUs WUCCNenoBaTensCkux W
NpakTUYeckux 3a4a4.

NepBbit MacwTabHblid NPOEKT, B KOTO-
pOM Y43CTBOBaNy POCCUINCKWUE LEHTPBI K
OUAK (OBbeaVHEHHBIA MHCTUTYT anep-
HbIX wuccneposavwin B8 [Lybue) — EU
DataGrid, koTopbiin ctaptoean B 2001 r. »
ob6venvHan opraumvzaummn 14 esponein-
ckux cTpaH. Ero uensio 6bin0 cospaHue
rnobaneHoW WMHGPACTPYKTYPbl HOBOrO
nokonenns Ana 06paboTkn orpomMHbIX
Maccueoe HdopMaumm B 06nacti dpuan-
KW BLICOKMX 3Hepruv, BuonHdopmaTtiky un
cucTembl HabnogeHws 3a 3emnen. imen-
HO y4acTue B 3TOM npoekTe obecneynno
POCCUACKUM YYEHBIM 3HAKOMCTBO U ONb!T
paboTel C HOBEAWWM NPOrpamMmMHeIM
ob6ecnevenvem tuna Grid. Kak nasecTtHo,
Poccus akTMBHO y4acTeoeana v B co3fa-
Hum LHC B CERN.

TexHonorus Cloud Computing

Hy a ecnv otBnevecs OT rnoBanbHbix
HaysHbix nNpobnem M NepeiTu NPocTo K
Gu3Hecy, To 30eck MCNONB3YETCR rpynna
texronorni Cloud Computing, kotopas
ceronHs BO3rnaenseTt pasgutne WUT B
uenom M umeeT nopon paxe Gonelwee
BNWSHWE, HEXEeNW B CBOE BpPEeMA 3neKk-
TPOHHIN 6uanec. Moeonorua Cloud Com-
puting noaysuna nonynapHocTs B 2007 r.
6narogaps GeICTPOMY Pa3BUTUIO KAHANOB
CBA3KM W pacTylled B reomeTpu4eckon
nporpeccun notpebHocTu kax Buaneca,
Tak W 4acTHbIX NONL30BAaTEnNe, B ropu-
30HTANLHOM MacwTabuposaHuK CBOMX
WHPOPMALMOHHEIX cucTem. W obnayHee
BblYMCNEHWA ABNAKOTCA 3nece 6onee
Y3KUM NOHATUEM, Yem OBnayHbIe yecnyru.

AKTUBHBIMW "Wrpokamm”™ Ha cueHe
Cloud Computing MOXHO cYMTaTe KOMMNa-

HMIO Amazon, nNpegnarawowyd XOCTUHM
WHTEPHET-MarasmMHoB, @ Takxe KoMNaHuu
Accenture, Atos Origin, Dell, EDS, TCS,
Wipro, Capgemini » Unisys. Hy v, pasyme-
ercs, komnaHuio Google (cepsuc Google
Mail), ogHy 13 nepebiX NPeaoCcTaBuBLLYIO
nonNbL30BaTENAM HEOrpaHW4YeHHOe AWCKO-
BOE NPOCTPaHCTBO ONA XPaHeHWs anek-
TPOHHbBIX NUCEM (NO3Xe K HeW Nnpucoean-
HUNUCb W Opyrve NOYTOBLIE CEPBUCHI),
Microsoft (u cepeuc Microsoft Office Live,
a Takxe BCo Ty xe Google c ee cepsucom
Google Apps) c npeanoxeHvem papa
CTAHOAPTHLIX OGWCHBIX NPUNOXEHWA B
pexume OH-navH. K npumepy, ecnu sam
HYXHO NepeBecTy TEKCT — HeT npobnem.
Komnaxusa IBM nnaHvpyeT OTKPbITE CBOM
nepebiii UEHTP NO "0bBnaqHbiM BbIMUCHE-
HMAM" B KMTalckom TexHonapke Wuxi Tai
Hu New Town Science and Education
Industrial Park ¢ yuactuem [ekuHckoro
TEXHONOMMYECKoro yHMBepcuTeTa.

Tenpenuws k pasutuio Cloud Com-
puting, no aaHHbiM Gartner, passmeanachk
nocnegrve 15 netr BMecte ¢ uHAycTpua-
nusaumen UT B uenom. MimenHo ¢ pa3ssu-
TUEM UHOYCTPUANU3aUWK NORBUNACE BO3-
MOXHOCTbL NPeAoCTaBnNATbL B KadYecTse
cepeBuca annapartHoe W nporpaMmHoe
obecnedenve, u gaxe niogei. MNo cnosam
AHANUTUKOB KOMMNAHUK, fansHeilwee pas-
BUTWE KOHLIENUWW NO3BONWT CHOPMUPO-
BaTbh HOEbIA YPOBEHb OTHOWEHWA MEeXy
nposangepamu ycnyr U ux notpeburens-
My, obecrneyuean NocnegHuM BO3IMOX-
HOCTb MNONb30BATHCHA CEPBWCOM, HO He
3a60TUTLCA O TOM, Kakum 0BpasomM OH
DYHKUMOHUPYET.

B pamkax mopenu ofnadvHelx ycnyr
cepevc-npoeangep ceoboaeH B eeibope
cnocoBoB ¥ NyTER ONTUMKM3aLMK nHbpa-
CTPYKTYPLl M CHWXEHWUA W3OEPXEK.
KAveHT He Bnageert, He KOHTPONupyeT, He
yNpaenseT w He BCTyNaeT BO B3aMMOOEN-
CTBKE C MCNONb3YEMbIMWU TEXHONOTUAMM K
MeTogamK, KOTOpPbIE MCNONL3YIOTCA cep-
BMC-NPOBanAepoM AN8 CO30aHKA, Npepo-
CTaBNeHMs W 3Kcnnyataumv obnauHbix
ycnyr. PakTuyecku ece MoxeT ObiTe npea-
NOXEHO KNWMEHTY B Buae "cepeuca’:

+ Infrastructure-as-a-Service (laaS) —
0aHHAa ycnyra BKAOHMAeT Kak KOMNNekc-
HYIO0 UHPACTPYKTYPY, HA KOTOPOWN KNWEH-
Thbi CMOryT BHEOPATL 0ONauHbLIe NpUAOXe-
HWS, TaK W OTOENbHBIE MHPPACTPYKTYPHLIE
3NeMeHTbl, Takue kKaxk BUPTyanbHbli
XOCTUHI (pa3melwieHrne web-Cepeepoe),
LEHTPBI XPaHeHWs 1 T. .

« Platform-as-a-Service (PaaS) —
BHELWHME XOCTWHIOBbIE yCnyru, obec-
neYnBaoWmMe KOMMAEKCHYID nnardopmy
ONR CO30aHUA U IKCNAyaTauum NpUnoxe-
HUA.

« Software-as-a-Service (SaaS) —
KOMMNEKCHOEe NpUNOXeHwe, kKoTopoe
MOXeT BbiTh 2AanTUPOBAHO CaMWMM KJIW-
eHTOM nop cebs 1 NPefoCTaBNAEeTCA K-
eHTy No HTepHeTy.

=« Web-as-a-service (WaaS) — uHTep-
HET-NPUNOXEHWUS, KOTOPbLIE NPenocTas-
NRIOTCR KNIMEHTY NO CeTn 6e3 BO3MOXHO-
cTV agantaumv nog cebs, CerogHA aTto
oaHa w3 HavwbGonee pacnpoCTpaHeHHbIX
dopmM 06NaYHBIX yCnyT.

Y1o kacaeTcn 0OnayHbX BLINUCNEHWIA,
TO CpeOy OCHOBHbIX COCTaBHbIX 4YacTei
MOOEny 3KCNepThl Ha3uiBalwT WHGPa-
CTRYKTYPHBIE CUCTEMEI C addekToia h ac-
wrabwpoeanun; MO, obecneynBawee

nonb3osaTensckue nHTepdercs Ha Hase
web, a Takxe web-npunoxenus; NO gna
yNpasneHna CUCTEMOA M NPUNOKEHWNSIMMA,
nognepxueawwee OoicTpoe okasaHve
YCNYr, MOHWTOPWHI MNONL30BATENLCKOW
akTUeHOCTH; IP-CceTu. CBA3LIBAIOLLME KO-
HeYHbIX nons3oeatenei ¢ "obnakom™ wn
WHDPACTPYKTYPHEIE KOMNOHEHTH obnaka
OpYr ¢ APYroM U T. A,

Mo nporeo3am aHanUMTU4eCKOM KoMnNa-
Huu IDC B Tevenve naty net "obnadHbie”
ycnyru 6ynyT pa3sevBaTLCR B WECThb pas
6bicTpee noGoro Apyroro cerMeHTa oT-
pacnu kopnopatueHuix UT pewexuin. B
2013 r. mupoesie IT-pacxoasl Ha obnady-
Hble YCnyru npeswiCAT 44 mnpa aonn. (e
Tpu pasa 6onbwe, yem g 2008 r.). 3aTpartel
Ha oBnayHbie BoldncneHua BynyT CermeH-
TUPOBaHbl cnepylouwmm obpasom: 38 %
[EHEeXHbIX CPeACTe nonayT Ha "obnaqHbie”
npunoxenus, 20 % — Ha nHppacTpykTyp-
Hoe nporpammHoe obecnederne, 15 % —
Ha nokynky cepeepoe, 14 % — cucrem
xpaHeHws aaHHeix 1 13 % — Ha pazpaboT-
KY U BHEQPEHWe.

B kauecTse nons3osarenen obna4Heix
YCNYr oneparTopbl CeTel MOoryT nony4nTe
3HAYUTENBHYIO 3KOHOMMWIO Kak kanuTanb-
HbIX, TAK W ONepauVOHHbIX 3aTpaTt, CKOH-
UEHTPUPOBAE CBOE BHUMaHWEe Ha OCHOB-
HOI 0BNACTV 0eATeNEHOCTH, 8 HE 3aHUMa-
ACL. HaNpuUmep, akcnayatauwen u obeny-
XWBaHWEM rpomaiHbIX UEHTPOE nNo obpa-
H0TKe AaHHbIX. Tak 4TO 0AHOM M3 HawbBo-
nee socTpebosaHHeIXx 0BNaYHbIX yenyr, No
MHEHWID 3KCMEepTOB, cTaWeT ycnyra ob-
NaYHOro XxpaHeHus AadHbIX. Apyrum sax-
Hbit4 TMNOM OBNayHbIX YyCNyr CTaHOBWUTCS
obecneyenue GesonacHocTn. OaHako, No
MHEHWIO IKCMEPTOB, BCE 3TO A0MKHO BbiTh
nononHeHo pewexHvemM npobnem Gecne-
pebGonHOro esavMopencTens ¢ web-npu-
NOXEHUAMW NpY EPEeMEHHOM OTCYTCTBUMM
CBA3K ¢ IHTepHeTOM, a Taioke pelueHnem
TEXHONOrMYECKUX NPobBnem, CBA3AHHBIX
CO CKOPOCTEID paboTel, a Takke C Haaex-
HOCTEI0 XpaHeHws nepenasaembix OaH-
HblX. C TO4KM 3peHna Npoaasuos Heobxo-
OVMO NpeogoneHue NCUXONoru4eckoro
MOMEHTa, CBS3aHHOrO C OTCYTCTBMEM
KOHTPONS CO CTOPOHbLI KNWEHTa Npu Nony-
yeHur 0bna4gHblx yenyr (Hanpumep, coa-
OaHUSA M XPaHEeHWA HEKOHTPONWPYEMbIX
KNWEHTOM OaHHLIX). M elwe npuemnemeinn
Tapudamn 1 yCTpaHEHWEM CYLLECTBYIO-
LWMX 3aKOHOAATENbHBIX OrpaHuLeHuin. K
ewe pa3 — 6e30NacHOCTLIO.

Penaxtop — E. KapHayxos

TOBAPGI — MOYTON!

Nyswwit euibop pagwoneTanei, 3an-
JacTeil ONA pemoHTa, paavontbn-
Tenbckux Habopos...

Hoseiit katanor "PaguoToBapbl —
nouyton” + CD sbiCcuinaetcs B Bawem
KOHBEpPTE C mapkamu Ha 25 pybnei!
Karanor paguorabopos (Ad 104 cTp.) —
75 py6. 6e3 y4eTa NOYTOBLIX PACXOL0B.

105318, r. Mockea, a/s 52, "MNOCLU1-
TOPI™.

Ten. (495) 543-47-96,

(985) 366-87-86.

WMHTEepHeT-MarasuH.

WWW.DESSY.RU

E-mail: post@dessy.ru




Paseutue unodpposbix BUAO3anucu
u Buaeokamep ¢opupmbol SONY

®opmar DV u Bupeokamepbl miniDV cepun PC
10. NETPOMNABJIOBCKMUMU, r. Taranpor

O sxknage ¢pupmer SONY B passutue undposoi Bugeosanucu, ob
OCHOBHbIX NapameTpax 6biToBOro craHgapra DV v ero curnanorpam-
Me, KOHCTPpyKuusx BBl n neHToONpPOTAXHLIX MEXaHU3Max, O APYrux
¢opmarax Bugeo3anncu, MHOXECTBE BUOAEOKaMep U CUCTEMAaX CTa-
6unnsaynu n3ob6paxeHns u NUTannsa B HWx — 060 BCcemM aToM paccka-

3aHo B nybnuKyeMo# crartse.

aspaboTkv No undpPoOBOI BUABO3ANWMCH

dupma SONY Hayana B mapte 1977 r
WMx npoBoAunM B WMCCNEQOBATENBCKOM
ueHTpe pupmMel B Vlokorame noa pykoeoa-
cteom Macaxmko Mopuzoro (Masahiko
Morizono). 3HayuTensHeI BKNan sHec Ta-
keo Erysw (Takeo Eguchi), wayuasuwmia
uvdposyro Buaeo3anuce B Maccavycerc-
KOM TEXHONOru4eckom uHctutyte (Massa-
chusetts Institute of Technology — MIT) [1].

Ha camoi NpecTUXHOWN BbICTABKE Npo-
¢deccruoHanbHOro BewaTensHoro obopy-
noeaHva w TexHonorvida NAB e 1979 r 8
Nac-Berace ¢uwpmamu AMPEX, BOSCH
G.m.b.H, SONY 6uinu NnpeacTaenetHsi cob-
CTBEHHBIE Pa3paboTkn UM POBLIX CUCTEM
BMOEO3aNMCK, 4TO OTKPBIBAND MyTh K HO-
BbIM "OpMAaTHBIM BOWHaM". Y100kl 3TOrO
HE AONYCTUThL, uHxXeHepbl SONY HeogHo-
kpatHo Buie3axanu 8 CLUA ona neperoso-
poe ¢ SMPTE (Society of Motion Picture
and Television Engineers — o6wecTso
WHXEHEPOoE KMHO v TenesngeHua CLUA) no
BONpocy yHudukaumn undpoesix ¢opma-
TOB BMOEOZanNuWcw C TPEMA CUCTEMaMU
useTtHoro TeneewpeHus (NTSC, PAL,
SECAM). T. Ery4u 6bin 4nedom SMPTE, a
BNOCNEACTBUN — DYKOBODWUTENEM LEne-
BOW rpynnel No paspaboTke undpoBbIX
cucTem. ITo 0BCTOATENBCTEO CYLUECTBEH-
HO MOBLICMNO €ro PONb B NPUHATMM ean-
HO# KOHLEenUMK.

Hawbonee gsaxHbiM KOMOPOMWUCCOM
MEXOY aMEDHUKAHCKWUMI, ANOHCKMMK 1 €8~
ponenckumMi paspaboTyvkamu uMppoBeIX
¢dopmaTtos Buaeo3anucy cran eeibop ean-
HOW 4acToTel auckpertmzaumm 13,5 My
CMrHana @ApKOCTH, KPAaTHOI YacToTam
CTPONHON paseepTkun cTanpapToe 625/50
1 525/60. 310 NO3BONUND B 3HAYUTENEHOW
cTeneHy yHuduuupoeaTe GopmMmaTbl KOM-
NOHEHTHON U KOMMNO3WTHOW UW@POBON
suaeo3anucu B cuctemax PAL n NTSC. 3a
pa3pabotky NEPBOro KOMMNOHEHTHOrO
umdpoeoro emaeoMarHMTodoHa popmara
D1 (DVR-1000) 1 komno3auTHOro annaparta
¢opmata D2 (DVR-10) 8 1988 . 1 1989 r.
SONY Beina ymoctoeHa Harpan Emmy
award. 310 Hanbonee NpecTxHaA Harpa-
Aa B TENEeeW3WOHHOW OTpacnu, NpUCYX-
naemas exerogHo AMepuKaHCKon HauWuo-
HaneHoOW akagemven TeneBu3nOHHbIX WC-
KyccTB 1 Hayk (NATAS). B 1991 r Harpapa
Emmy 6eina npucyxaena u Macaxuko Mo-
pv3oHo 33 GOoNbWOW NWHHBIA BKNaO B
TENEBU3UOHHYID Hayky W TexHuky [2, 3]
M. MopuaoHo — noueTHbin 4ned SMPTE,
ofnagarens noueTHoW mepanu Oaswaa
Capnoea (1978 r.), papa apyrux Harpag v

noYeTHbIX 38aHKi B 06nacTv TenesuaeHvs
n Bugeosanwck. B CLIA Bwixoguee ua
Poccuw Osenpa CapHoBa v Bnaoumupa
3BOpLIKMHA CYNTAIOT "OTuamu” Tenesuae-
Hus [4]

B 1993 r. SONY aHOHCcMpoBana evaeo-
MarHuTodoH npodeccruoHansroro und-
poeoro dopmara Digital Betacam, pafo-
TAKWWIA Ha neHTe wWwupuHon (1/2)" wu
COBMECTUMEIN C annapatypoi Betacam.
Mepewii kamkoppep DVW-700 (puc. 1)
6ein npeactaened 8 1994 r. 3a aToT ¢op-
mart B 1995 r. SONY nonyynna aeaguaryto
Harpagy Emmy.

PaspaboTky cuctembl UMPPOEOIRA Bu-
Aeo3anucy GbITOBOrO HA3HAYEHUA Eenu
yXe B pamrax koHcopuuyma dupm MATSU-
SHITA, PHILIPS, SONY, THOMSON, nony-

i
|
|
1

4yuBlwero HassaHue DVC-koHcopuwmyma
{DVC — Digital Video Cassette) Mo3axe K He-
My npycoeauHunmcs Grpmst HITACHI, JVC,
MITSUBISHI. SANYO. SHARP, TOSHIBA.
WMccnepoeanua npoxogunu B HeTeipex
Hanpaenenuax: Gopmart 3anucu 1 Mexa-
HWU3M TPaHCNOPTWMPOBKK, NEHTA W Kacce-
Tel, BUOEOKOMNpeccus, cemencteo BUC.
B 1993 r 6uinu yTBEpXOEHLI OCHOBHLIE
APUHUMNEl 1 NAapaMeTpel HOBOro ungpo-
eoro ¢opmata. Bnocnenctemm ero Hasea-
nv DV, a Kk kOHCOpUuWyMy NpyucoeanHuAncb
eule okono 50 koMmnaHum.

B 1998 r ¢opmar DV Gein yTsepxieH
MEXOYHapOaHON 3NeKTPOTEeXHUHECKOW KO-
muccuen (IEC) v cran crtaHpaptom engec-
3anuck BuIToBOro HasHaverHus IEC61834. B
npouecce WCNbITaHWii annaparypsl Bbl-
ACHWUNOCH, YTO hOPMAT BNONHE MOXeT BbiTb
NPWUMEHEH 1 B BELLATENLHOM TENEBUOEHUN.
Beinv paspaboraHsl npodeccuoHanbHee
gepcuv — DVCAM, HDCAM (SONY),
DVCPRO, DVCPRO-50, DVCPRO HD

(PANASONIC). Cnepyer oTMeTWTb, HTO
ka4ecTso n3obpaxeHws, obecneqnBae-
MO€e annapartypon npodeccuoHanbHbLIX
BEPCWMIA  CTAaHA3BPTHOrO  paspeleHnn
(DVCAM, DVCPRO), Takoe xe, kak w
OCHOBHOro ¢popmara DV.

MNepeyio B Mupe cepuitiyio uUMdpPOoBYIO
Bugeokamepy, npwiem knacca HI-END, c
TpexmatpuyHon MN3C SONY seinyctuna B
1995 r. 3710 Gbina mogens DCR-VX1000
(pmc. 2), npenHasHadeHHan ons paboTel ¢
Mansimu Kaccetamm miniDV. KoucTpykums
BuOeOoKaMepsl OKasanack BECBMAa yaau-
HOoW. Ee mopwudukaumm (DCR-VX2000,
DCR-VX-2100) ewinyckanu Bnnote A0
2005 r.

CamMbiM CNOXHEIM npoueccom obpa-
60Tk curHanoe B8 gopmare DV mMOXHO
CYMTaTh BWOAEOKOMMPECCHIO, NO3BONAKD-
LY YCTPaHUTe u3BBITOMHOCTE TEenesw-
3MOHHOrO W300paxeHns U yMEeHbLWUTb
CKOPOCTE NOTOKA CUrHanoe ao 25 Méut/c

|Pue. 2|

Bupneokomnpeccua DV BuINONHAETCA ny-
TeM BHYTPWKAAPOBOr0 KOOWPOBAHWA C
ananTUpoBaHWeM K OBWXEHWMIO OOLEKTOB
Komnpeccuio DV cuvTawT aHanoruyHou
CKaTUIO CUIHANOB HENMOABWKHLIX u3obpa-
KEeHWH, npuHaTon aona dopmata JPEG
(Joint Photographic Expert Group — 06b-
egvHeHHas rpynna 3kcneprtoe no ¢oTo-
rpadpum), HO € pasHuiMKU anropuTMamu
undposor 06paboTKK.

OQHUM 13 OCHOBHLIX NMapamMeTpos Npu
undpoeom npeobpaszoBaHuu TENEBW-
3WOHHBIX CWUrHanoe cnegyet HaasaTb
4acToTy awvckpetusauman f, = 3,375 MIu
ugeTopasHocTHeX (U, V) cwuruanoe. Ee
cyuTaloT Ga30e0n Ana Bcex UMGPOBLIX
CTaHOapTos, NpPeacTasnsembix B BuOe
oTHoweHwus nf..mf..kf,, rae koadduuneH-
Tel N, M K1 K ONPeaensoT COOTHOLWWEeHWe
YWCEN OTCHETOR MO rOPU3CHTaNY U BEPTU-
Kanu B Marpuuax curHana apkocTu u use-
TOPa3HOCTHBIX CUrHANoB. Hanpwmep. ons
pasnoxeHus B dopmare 4:1:1 vactoTa
AuckpeTuaaunn curHana apkoctu (Y) pas-
Ha 4f = 3,375x4 = 13,5 Mlu. Kak yxe 6bi-
no ykasado, wactoty 13,5 MIu yoanoce
CTaHO4apTU3AKMPOBaTE ANA BCeX UMpPOBLIX
craHpapToe. OHa kpaTtHa B64- i rapmoHun-
K CTpPOYHOM 4acToTel B CTaHpapTte
625/50 v 858-1 rapmoHWKe B cTaHgapre
525/60 CneposateneHo, undposont
cdopmart 4:1:1 COOTBETCTBYET COOTHOLIE-
R0 4f, (Y):f (U):f.(V). Npwu aTom akTueHas
yacTe kagpa coctout u3 576 crpok (B
cTannapte 525/60 — 480 cTpok), kaxnaa
M3 KOTOPbIX cooepxut 720 anemeHToB
curHana spkoctv M no 180 anemexTos
CHrHAN0B LBETHOCTH.

Nna dopmara 4:2:0 paanuyma kacawT-
C9 napameTpoB AVCKPETU3aunin LBETOBbIX
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KOMMNOHEHTORB. AKTWBHAA 4YacTb kagpa
copnepxut 288 LBETOBLIX CTPOK (B CTaH-
naprte 525/60 — 240 cTpok) no 360 ane-
MeHToB B kaxpow. CnepoBavensHo, B
dopmate 4:1.1 gneoe Bonbuwe UBETOBLIX
OTCYETOB MO BEPTUKaNu, 4em B dopmare
4:2:0, HO BOBOE MEHbLLLE NO FOpPU3cHTanu
(no cwrHany ApKOCTW CTaHOoapTel He pas-

I
i Puc. 3
L2

nuyawTca). B DV ewibpanbl
pa3anuyHele GopmMmaTel AUMCKpe-
TH3aumW, kKaxabiin M3 KOTOpbIX |
ontTumaneH gns  “ceoero”
CTaHAapTa pasnoxeHusa naoh-
paxenua: 4:1:1 gna cranpapta
525/60 n 4:2.0 gna 625/50.
OpnHako B uMdpOBOM TENEBW-
OEHWW WCNONB3YKDT W Apyrve
dopMaTel  OUCKpPeTu3auuu:
4:2:2, 444 311 nap.
BaxHuiin napametp nwboro
BUOA KOMNpeccumn — koaddun-
UWEHT CXaTWA, MNOoKasblBaK-
Wuid, BO CKOMbKO pa3 CKo-
POCTb  UWGDPOBOro NOTOKa |
KOMNPECCUPOBaHHOrO CurHa-
na wmeHswe wcxogHoro. B
¢dopmate DV koadduumeHt
C¥atna NOCTCOAHEeH W paseH |
5:1. MNpw aTom CKOPOCTL Nepe-
Aauy, KaK yxe ykasado, pasHa
25 M6wuTt/c. Ha nente Bugeo-
wHbOopMaLWa 3aHMaeT oKono

ovameTpom 27,7 MM € YeTbipbMA  ro-
noekamu. Boinyckaor BB aByx KOHCTRYK-
TWBHLIX UCnonHeHuin. Mepesie COCTOAT M3
BEPXHEro BPAaLLAIOWETOCA U HYKHErO Heno-
LBWXHOrO UWNUHOPOB, BTOpbIE — W3 BEpx-
HEr0o W HWKHErD HENOABVXHLIX LMNWMHOPOB,
MEXIOy KOTOPbIMKW BpawaeTcs CpeaHwui
umnuHap. BeewHwin Bup "TpoiHoro” BB
nokasad Ha puc. 3 (tuna DEH-18D-R
BUAEOKamephbl SONY-DCR-TRV-11E).
Uwndpamn Ha pucyHke OTMeqeHbl: 1 —
BEPXHUW UWNUMHAOP, 2 — CpegHuii um-
AMHAP, 3 — HWXKHWA UunuHap, 4 — kabens
Bugeoronosok, 5 — kabens geuratens
3NeKTPONpuMEoAa, 6 — HaKOHEYHWK BU-
OEeoronoekn. Ha puc. 4 npegctasneH
BHewWwHu Bwg "neonHoro” BBl (Twuna
YDV2100 koMBWHMPOBAHHOTO YCTPOMUCTEA
JVC-HR-DVS3E). Uudpammn Ha pucyHke
ofo3HaveHsl: 1 — BepxHWiA ULMNMHAOD, 2 —
HUXHWN uunuHOp, 3 — kabens epawan-
werocs TpaHcdopmaropa, 4 — kabenb
nBWratens anekTponpveoga, 5 — potop
neuratens anekTponpwsoga, 6 — Hako-
HEYHWEK BUMOEOronoBKA.

B annaparype dopmarta DV, ero npo-
deccroHaneHsx moaudurkaymax DVCAM,

Apodonstas Goporxa 1
(HeabrIamenskan)

e e iiial)

(Ha cranpaptHOM — 14). Mc-
| NONbL3OBaHWe OBYX Tunopasme-
pOB BWOEOKACCET B BWUOEO-

marsutogonax DV (DVCAM,
~ DVCPRO) He Tpebyet npumeHe-
HUA apanTepos. B ewpeokame-
| pax nNpevMyLWecTBeHHO WC-
NoNe3yl0T Mansie kaccetol. B
- oBoux Tunax npepycMoTpeHa
| BO3MOXHOCTL paboTel ¢ dnaw-
namateio (MIC — Memory in
Cassette). OgHaxo HauboNb-
wee pacnpoCTRaHeHWS NoNyHu-
n1 eupeckaccetsl miniDV 6e3
BCTPOEHHOW NamaTh. BHewHwit
. BrAa mManon kaccets DVMBO c
MEeTannuanpoesaHHON NeHTon
| nokasan Ha puc. 5. Ludpamu
Ha pyCyHKe oTmedeHel. 1 — 6no-
KWpaTop 3anucuy, 2 — mMecTa ana
KOHTaKToB $naw-namati (ux
YeTelpe), 3 — BHYTPEHHAR 3a-
WKWTHaA Kpbiwka, 4 — poibgar

85 % nnowagu curHanorpam-
Mbl. 3BYKOBLIE CUrHaNBL! 3anu-
celBaloT Ge3 KoMmnpeccuu B
Buae AByx 3BykOGNOKOB (mx
o6oanavawTt kak CH1 n CH2).
MpenycMoTpeHel YeTeipe pe-
XKuma nx KogupoBaHWA C pas-
NUYHBIMW NapameTpamu auc-
kpetuaaymu (48, 441 wnun
32 kly), keanTOBaHWA (12 KK
16 pa3spanoB) M YUCNOM KaHa-

A
Mi-cenmop oL

MZ=36ynocenmop
MI-Buleocexmop

My-cenmop cybroda e o
| R B! ]

LMPOPpMaLLL 0 GopomKe <35

TOpMO3a NOOKATYWHWKOB, 5 —
2awenka BHEeWHEeW 3aumMTHON
Kpbilkw, 6 — woeHTudukaum-
OHHble OTBepcTuA. VMpentudu-
KaLWOHHbIE OTBEPCTUR MCNONb-
3YI0T ONA onpepeneHus Tuna
NeHTbl B kKaccete (metannman-
pOBaHHast AW MEeTannonopoLL-
KOBaRA), Hanu4yua GN3aw-namMaTm,
pexumMma 3awiuTtbl 3anucu (3a-
npeT 1 paspeLleHne 3anucu) u

noe (2 unn 4) B OuITOBLIX BU-
OeoKamepax Hawe NPUMEHSIoT
pexumbl 48 kly = 2 kawana,
32 kl'u x 4 kanana. MNpu atom
3BYK 3anucbiBaldT METoLom
UMY NbCHO-KOAOBOW MOOYNA-
UMK C MaKCHUManbHOW CKOPOCTRIO undpo-
goro notoka 1,536 Mb6ut/c. @opmar DV
obecneyneaeT paspelleHve No ropuaoH-
Tanu nopagka 500 yepHo-6eneix NUHWMA 1
150 uBEeTHLIX.

BBl 6biTOBLIX  BUAEGOMArHWTOMOHOB 1
supgeckamep dopmara DV (miniDV) umeot
omanvetp 21.7 mm. Ha spawaiowemcs uw-
NUHAPE pasmMelleHsl ase euaeoronoskun. B
annapartype npodeccunoHansHoro popmara
DVCPRQO moryT 6eiTe ucnonb3osadel BB

Puc. 6

ﬁpaé‘hﬁman dopomna 2
(neobR30mentHAR)

STenmbl

DVCPRO npumMeHsioT BUaeokacce sl asyx
TUNOPAa3Mepos: CTaHAapTHyo (Gonbluyio)
125x78x14,6 am 1 manyw  (miniDV)
66x48>12,2 mm. INUTENbHOCTL 3aNucK Ha
OONbLIYIO KACCeTYy C NEHTOW TONWMHON
7 MKM 1M METannu4YeckumM HansineHwem
MOXET gocTurate 4,5 4, Ha manyi — 2y
(kacceta DVMB0). Hauwbonee pacnpo-
CTPaHeHHble KacceTol 018 BUOEOKamep
miniDV — DVM 60 ofecneunBaioT BpemMs
3anucu Ha 3amefnedHol ckopoctw 1,54

-
Hanpobnenue F8umeHuA

Bp.

CTpykTypa CurHanorpammbi
cdopmata DV npencraeneHa Ha
puc. 6. CocegHve HaknoHHLIE
LOPOXKNA 3anUCLIBAIOT C a3anmy-
TanbHLIM NOBOPOTOM B pa3sHuie
CTOPOHLI 3a30P0B BUOEOrONOEOK Ha yribl
U W ow,, NPY OAMHAKOBOM aBCoMTHOM
aHavenun 20° Yron oxeata BBl neHTom —
180° OauH kaap u3obpaxeHns BMecTe Co
JEYKOM W Cﬂ‘,l")KEﬁHbIMM CUrHanamu CTaH-
napta 625/50 aanucelgaioT 3a wecTs 060-
poTos BBl (B cTanpaprte 525,60 — 3a nate
06opoTo8). OCHOBHLIE NapameTpsl CUrHa-
Norpammel NPy CTaHaapTHOW ckopocT SP
TRPAHCNOPTUPOBAHWA NEHTbLI! War HAKNOH-
Hblx gopoxek — T,=10 mkm (6,67 mkm npu



3aMenneHHon ckopoctu LP); yron Hakno-
Ha aopoxek 3anucu — Q.=9,1688°; pnvHa
HaKNOHHBIX gopoxek — L,=32,89 mm; wu-
pwvHA NPOrpamMMHOI 30HEI — W,=5,24 mm
npw WupuHe neHtol Wi=6,35 mMm; ckopocTs
NPOTsXKKK neHTel — 18,831 mm/c (B pexu-
me LP — 12,568 mm/c). CkopocTs Bpauye-
Hus BBl — 8000 muH ', B annapartax cTaH-
napra 525/60 — 8991 muH ', nonpaska Ha
yacToTy kagpos 29,97 My B cucteme NTSC
[5].

Hauwmxas ¢ 1996 r. SONY npucTynuna k
BbiNYCKy Buaeokamep miniDV T1ak Haswbi-
saemoro “nacnoprtHoro” paamepa (no
TepmuHonorum SONY — “"New Passport
size digital video camera”). NMepeoi mope-
neto 6eina DCR-PC7 [1]. B nwHenke su-
neokamep 3TOW Cepwuk BoiNyckanw chne-
pywowve monenw: DCR-PC1/PC1E, PC2E,
PC3E, PC6E, PC9/PC9E, PC10/PC10E,
PC100/PC100E » pp. (okoH4aHue E — ana
[MAJT vcnONHEeHWIA).

Ha puc. 7 nokazaH BHellHWiA B Mope-
i PC1E. B Hei npumeHeH BapuooObekTus
¢ 10-kpaTtHeIM YBENWMHEHUEM WU NEPEMEH-
HOW CKOPOCTLIO TRaHCGOKALMK, M3MEHRAID-
weics B wHTepeane 1,45...22.5 ¢, u onTtu-
kot pupmbl Carl Zeiss. CBETOHYBCTBUTENL-
HbiM 3anemeHTom cnyxuT MN3C matpuua ¢
pmaroHaneio ('/s)" © svucnom anemenTos
810 000. oOKyCHbIE PACCTORAHUA —
3,3...33 MM, oTHOCUTENBHOE OTBEPCTHE F —
1,7...2,2, vHTEpBan oOCBELWEeHHOCTen —
5...100 000 nk (npw F=1,7). B Boeokame-
pe NPUMEHEHB! LUBETHOW BUAOWCKATENb C
nuaroHansio (0,55)" u otkuaHon XK auve-
nnew ¢ amaroHansio (2,5)", oba wmeloT pas-
pewwenune 180 000 nkc. 3anuce aByka BO3-
MOXHA C auckpeTuaaumeit 12 6ut, 32 klu
(oBa crepeokanana) wnn 16 But, 48 klMy
(oomH cTtepeokaHan). ObGecneuusaeTcs
pabota C KacceTamu CO BCTPOEHHOM
dnaw-namaTteio (MIC). ABTOoMaTUYECcKui

MeTpbI 3TOM MOAENN NPAKTUHECKW TEe Xe,
41O 1 y kamepst PC1E. M3 otnnymnin MoxHO
YyKa3aTb Ha Hanuvyne pexmma CBEMKM
Night Shot & nonHoi# TemHoTe © MHbpa-
KpacHoW nogceeTkor u Bonslwee pa3pe-
wenwe XK gwcnnes (200 640 nkc). Mo-
OeNb  KOMMNEKTYIOT  akKyMynaTOpOMm
NP-FS11. Paamepbi — 56x119x94 mm.
Macca — 560 r ¢ akkymMynaTopom W1 Kacce-
Ton DVME0.

Mopenw PC10 u PC10E othuyaiotcs ot
PaccMOTPEeHHbIX Bhiwe. B 4acTHoCcTW, B
HUX NPUMEHeHE! 12-KpaTHble 06LEeKTWBLI C
dOKYCHBIMKU paccToaHuAMK 4,4...52 8 mm.
Mankie pokyCHble pacCTOSHUA NO3BONAIOT
CHUMaTL NPaKTUHECKW BNNOTHYIO K 00b-
eKTy ChemMku. ITO naeT BO3MOXHOCTL No-
ny4aTs BLICOKOKa4YeCTBEHHbIE M3obpaxe-
HUA mansix obvekTos B macwTtabe kagpa.
CBeTO4YBCTBUTENBHLIM AaTYMKOM CNYXUT
M3C matpuua ¢ amaroHanso (1/3)", uto
obecne4yvrno (no cpaeHexuio ¢ PC1u PC2)
Gonee BLICOKYIO "CBETOMYBCTBMTENb-
HOCTbL": 3asBNEHHbLIR GUPMON WHTEpBan
oceeuweHHocTen — 3...100 000 nk Ges
nonceeTkw. CyulecTBEHHO OTNMYaKTCH

HanaHc Genoro ycTaHaenueaeTcs AONA
useTosbix Temnepatyp 3200 K (ceert namn
HakanueaHus) n 5800 K (aHeeHOEe ocBe-
wenue). Hanpsxenue nutadua — 3,6 B
npw pabote ot akkymynaTopa v 4,2 B ot
cetesoro apantepa AC-VF10. MNMotpebns-
emana moulHocTe — 3,2 BT npu pabote c
sugovckarenem unun 4,5 Bt c KK gucnneem.
Paamepel kamepsl — 52x119x92,5 mm,
macca — 530 r ¢ akkymynatopom NP-F10
v kaccetoi DVMB0.

BrewmHuin sup, suaeokamepsr DCR-PC2E
npeactasneH Ha puc. 8. OcHoBHBIE Napa-

napameTpsl "MUTaHWA” — MCNONL30BaHbI
AWTUR-MOHHBIE akkymMynaTopst NP-F100
Ha HOMUHAnNLHOE HanpsxeHwe 7.2 B,
ceTeBble anantepsl Ha Hanpsxenue 8,4 B.
NoTtpeb6naemans mowHocTe — 4,5 BT C
akkymynatopom v 5,8 BT c agantepom. U3
OPYrvXx OTAWHWIA MOXHO OTMETWUTE Hanu-
yue cuctemsl LASER LINK ona nucran-
LMOHHOW MepenadYv BWOEO- W 3BYKOBBIX
CHIHaNoB Ha TeNeBu3opsl (CUCTeMY HaBHO
WCNONL3YIOT B Buaeokamepax SONY Beico-
koro knacca). OcTtanbHble napameTpsl
PC10E Ttakue xe, kak v y kamep PC1 wm
PC2.

B mogensx PC100 v PC100E (puc. 9)
CBETONYBCTBUTENBHLIM OATHUKOM CNYXUT
N3C matpuua ¢ avaroHansio ('/,)", obec-
neyueaowana paspewexve 1070 000 nkc.
B kamepax npumeHeHel 10-kpaTHbli
BapvooOBLEKTUE C (OKYCHBIMW pPacCTOR-
Huamu 4,.2...42 mm 1 KK ancnneit ¢ gua-
roHansio  (2,5)" wn  paspelweHuem
200 640 nkc. HanpsxeHue nuTaHua —
7.2 B ot akkymynatopa wnu 8,4 B ot cete-
BOro agantepa. Paamepo! Bugeokamep —
61x127x123 mM. Macca — 650 r ¢ akky-
mynatopom w  kaccetonn  DVMGB0.
OcTaneHble napameTpol 6AM3ku K nepe-
4yucneHHeIM setwe s PC1/PCIE.

O6LegUHAIOWIVM 3NEMEHTOM BUOEOKa-
mep cepuun PC MOXHO Ha3eaTe NpakTiecku
OOVHAKOBLIE NIEHTONPOTAXHLIE MEXaHU3MbI
D200 v D300. Cnepyet. ogHako, OTMETUTE,
4TO He BO BCEX Buaeokamepax cepum PC

OHW MCNONL30BaHLL. Hanpumep, 8 Mogenax
DCR-PC6E, PC9/PCY9E npumeHeH mexa-
Huam J, B mogensax DCR-PC350/350E —
Z200. OpHuM 13 BaxHenwwx yanos JINM
npenctaensetrca BBl lMpakTtuueckw Bo
BCEX MOOENAX BMOEOKamep W BUaeomar-
HWTOMOHOB ¢dopmarta DV v ero moaudu-
Kauusx OH — eauHan, HepalabopHan KOHCT-

pYKUMA, umeowas coBCTBEHHLIN HOMEP
(Part NO) B TexHW4EeCKOW AOKyMeHTauuu
kaxaon (!) dupmel. Tem He meHee aoen-
CTBMTENLHO MPUHUMNWANBHEIX Pa3NUHUiA
KOHCTPYKUMA BBl 1 Cxem ux noaknHeHmns
He Tak MHOFO.

B paccmatpuBaemoil cepun Bupeoka-
mep PC ucnoneayot paanuunsie BEBI. [ina
CnpaekyM NepeYyucnuM Homepa pertanen
(Part No) v HaumeHoBanua BBIN HekoTo-
pbix 3 Hux: PC1wn PC1E — A-7048-887-A
DRUM ASSY (DEH-11B-R); PC2E, PC3 un
PC3E, PC100 n PC100E — A-7048-901-A
DRUM BLOCK (DEH-07F-R); PC10 wu
PC10E — A-7044-007-A (DEH-07A-R)
DRUM BLOCK.

MNepebie Buoeokamepsl cepun PC y Hac
nocTynuny B NpoAaxy OKONO OECATW neT
Hasag v 0TpaboTany rapaHTUHBIE CPOKMK.
MNpocTas yctaHoska nnat v 6GNoOKOB OT apy-
rMx MOLZenen npu pemoHTe B GONbLUMH-
CTBE CNy4aeB HeBO3MOXHA. PEMOHT Heue-
NpagHbLIX BUOBOKAMED B CEPBUCHLIX LIEHT-
pax MOXET OKalaTbCs CNULLKOM A0POrvM
(Gonblwe CTOMMOCTM HOBOWM Kamepsol)
OpnHako onbITHEIE paguvontobuTenu Bnon-
HE MOFYT YCTPaHWTbL HEKOTOPLIE HEeuc-
NPaBHOCTM BWOEOKAMEDP CAMOCTOATENb-
HO, B TOM Yucne 1 nonobpate aHanorv ans
3ameHsl geduumTHelx BBT, Ho 06 atom — B
Apyrux nyBnukaumax
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ApanTUBHDLINA TbIJIOBOM KaHan
CUCTEeMbl MPOCTPAHCTBEHHOTO

3By4YaHus
A. LLUNXATOB, r. Mocksa

Bapwant 1

MpuHuMNUMansHas cxema nepsoro
BapuaHTa yCTpOWCTBa NpeacTaeneHa Ha
puc. 5

Mpwu ero paspaborke ctaBunack 3ana-
4a AobuTECH MakCMManbHOW NpPOCTOTsI K
DYHKUMOHANLHOCTH, YTO ONPEenEennno Boi-
60op anemeHTHOW 6a3bl U CXEMOTEXHUYE-
CKMX peweHuit. CHavana paccmoTpum ka-
Han OCHOBHOroO cwrHana. Ha noneewblx
TpaH3aucTopax VT1, VT2 BbiNnONHEeH KOM-
BuHWpOBaHHBIA Kackan, OBbLenuHALWMIA
WCTOKOBBIE MNOBTOPUTENW KU CTOKOBLINA
cymmatop. CurHane geyx cTepeckaHanos
¢ HanpaxeHwem 500 MB cymmupyioTca Ha

anLHOro YCUNUTENs C y4eTom Koadduum-
eHTa Nepeaayv WCTOKOELIX NOBTOPWUTENEN
coctasnsiet okono 12 gb v BoibpaHo u3
YCNoBUA COrnNacoBaHuAa 4YYBCTBUTENBHO-
CTW YCTPOWUCTBA WU MAKCUManbHO A0NYCTK-
MOF0 BXOQHOroO HanNnpRXeHWa Cneayowero
Kackaga — 3SNeKTPOHHOro perynatopa
rpomrkocTy TDAB196 (DA2). MNpu BxogHOM
HanpsxeHun 2 B ero koadbduUMeHT Henu-
HEWHbIX MCKaxeHui gocturaet 1 %, no-
ATOMY NOBLILLATL YCUNEHWE HE CneayeTt
WMmewowmirca 8 mukpocxeme TDAB196
ANEKTPOHHBIA KOMMYTATOp BXOOOB WC-
NoNL30cBaH AN8 OWUCKPETHOrO MaMeHeHmA
ko3 duumneHTa nepenayu kaHana paa-
HOCTHOro curHana. lpw ykaladHoMm Ha

Mamenenne koadduumeHTa nepenaqm
Pa3HOCTHOTO CUrHana v ypoBHA €ro HU3-
KOYACTOTHbLIX COCTaBNFOWMX NO3BONAET
MMUTUPOBAaTE NOMELEeHUA C pa3nuYHbiMK
aKyCTUHECKWMMW CBOMCTBAMM.

Mocne kommyTaTopa curHan nocTyna-
€T Ha 3NEeKTPOHHLIA NOTEeHUWOMETP, yn-
pasnaemblil HanpsxeHnem (No eeisoay 6)
(P CHUXEHUM YNPABNRIOWEro Hanpaxe-
Hus € 4,5 no 2 B koadpPpuureHT nepenasin
uamensnetcs o1 0 no -40 gb. B kpaitHem
HUXHEM (NO CXeme) nonoxeHuw nepe-
nouatens SA1 ynpaenaowee Hanpsxe-
HWe paBHO HYNO, koadduumreHT nepena-
uu DAZ2 ymeHsliaetcs no —80 ab, uvo pae-
HOLEHHO OTKMOYEHWIO THINOBOIO KaHaNa.

C Bbix0Aa perynaTopa CurHan nocry-
naet Ha mukpocxemy TDA1020 (DA4), B
KOTOPYIO BXOAAT ABA YCUNUTENs — npea-
BapuTENbHLINA C KO3PPULMEHTOM Nepena-
4 17 ob » ycwnutens MOWHOCTH. Em-
KOCTb pasfenuTentHbiX KOHAEHCATOpPOos
C7, C20 ymeHblUeHa NPOTUB TUNOBOWM, 4TO
LONONHWTENEHO NOAZBNAET HA3KOYACTOT-
HbIe COCTABNAIOLLME CUrHANE.

C Buixoga npensapuTensHoro ycunu-
Tens (BLIBOL, 7) CUrHan NOCTynaeT Ha BXo4
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obuweit Harpyake — peauctope RS. Koag-
durumenT nepepadn noBTOpUTENEn —
0,85...0,9, ycunerne CyMmMUpyEeMBIX Cur-
Hanoe — okono 5 ab. CymmapHeii curHan
WCNONb3yeTca ONA yNpasBneHus Noporom
cpabareieaHus APY (pabota atoro yana
paccmartpueaeTca ganee).

[ns Bolag@nesus pasHOCTHOW COCTaB-
NAKWEN CTepeocurHana WCcnonb30BaH
ovddepeHumancHeil ycunutens Ha QY
DA1. Heobxopumoe ana pabotel OY npw
OQHOMNONAPHOM MNUTAHWKW  HANPRXEeHWe
CMELLEHWA NONYYEHO OT BCTPOEHHOro
ctabunu3atopa pexuma MUKPOCXeMbl
DA2 (BuiBOA 5). Younenwe auddepeHun-

Npogonxexwne.
Hayano cm. 8 "Paguo”, 2010, Ne 2

CXEemMe NoNoXeHuu nepexnioyatenns SAT
BXOA0M ABNRETCA BuIBOA 4 W koaddmum-
EHT nepenayu no Bxoay coctasnaert 0 ab.
B cpenHem nonoxeHuw nepeknHartens
BXOAOM CTaHOBWTCA BLIBOL 2 W CHMrHan
NOCTYNAaEeT Ha PEryNATOR YEPEes3 Pe3ucTop
R10, obpa3syiowmii ¢ Bx0aHBIM CONPOTUB-
nexuem mukpocxemel (10...13 kOm) ae-
nuTENL Hanpsxenua. B artom pexume
ko3 prumeHT nepenaqn kackaga cocTas-
nset npubnuanteneHo -16 b
OAHOBPEMEHHO C U3MEHEHWeM KO3h-
duumMenTa nepegaqu M3MEHAETCA 4acTo-
Ta cpe3a ®BY, 06pa3oBaHHOro KOHOEH-
catopamu C5, C6 v BXxOAHBIM CONPOTUE-
neHuem mukpocxemsl DA2. B pexume
ocnabnenvs 4acToTa Cpesa CcoCcTasn\er
250 My, npy nonHom ycunexun — 150 Ty,

6‘22 IH
01 MK

C18 100 MRXZ25 8

YCUAUTENA MOWIHOCTH, a TAKXE HA NeTek-
Top APY BeixoaHoe conpoTtusneHue
npensapuTensHoro yeunutena (2 kOm) u
koxpercatop C15 obGpasyit ©HY c
yactoToi cpeaa nopsaka 3...7 klu. Orpa-
HWYEHWE CNeKTpa Pa3HOCTHOrO curHana
npecnegyet ABe uenu — NpubinuanTs ero
K CNekKTpy 3xo-cvrHana v ocnabuTte peak-
UM APY Ha ataky curHana. B 3asucumo-
cTn o1 AYX Teinoebix AC. akyCTUYECKuX
CBOWCTE NOMELLEHNS 1 Tpebyembix amHa-
mMuveckux ceoncte APY moxeT notpebo-
BaTtecA noabop 3ITOro KoOHOEHcatopa B
uHTepeane emkoctu 0,01...0,047 mrd
Younutens MOWHOCTU — TPanuuUWoH-
HBIF, C BONLTOAOOABKON U KOPPEKTUPYHO-
wen RC-uensto Ha esixone. Ero poctoun-
CTBO — BO3MOXHOCTE padoTel C Harpy3-



kol conpotuenedvem 2 Om, npu 3ToM
MaxCUMansHan BbIXOAHAA MOLWHOCTL AO-
cturaet 10 Bt 3toro pocrato4Ho Ans Co-
BMECTHOW paboTel CO CTEpPEeoCHMCTEMOR
cymmapHoi mowHocTeio Ao 100 Bt

Uenu C8VD2 n COR12R13VD3 obec-
neumealoT HGECNOMEXOBOE BKNKOHEHUE W
BLIKNIO4YEHUe yeTporcTea. Npu nonaye yn-
PaBNSIOLLEro HanpAXeHWs KOHAEHCATop
C8 6LicTpo 3apaxaeTcs Yepes auwoa VD2,
a ycwiuTenk MOLHOCTM BKNIOHAeTca C
aapepxkoi B 2...3 ¢ (oHa onpepensercs
nocrtosHHOM Bpemenw uenu COR12). K
MOMeHTy BknoueHua YM nepexogHoble
NPOLECCH B NpeaBapvTeNbHEIX Kackanax
33aKaHYMBAKOTCA, OCTaTO4HbIE MNOMEXW
nopaensioTca paboton APY. [ina Bbi-
KIONEHWA YCTPOMCTEA yNpaBnaowiee Ha-
npaxeHwe cHumaeTca. Konpewcatop C9
npu 3ToM BLICTPO paspaxaeTca uYepes
uens VD3R13, n ycunuTens MOLLHOCTH
6NOKMPYETCA 00 HavYana nepexoaHbix
NPOLECCOB B NpeasapuTenbHbIX Kacka-
pnax. Hebonbwue OCTaTONHBLIE WENYKK
oByCcnoBneHsl 3apRakol 1 pas’psakon
OKCMAHOTO PasfenuTenbHoro KoHaexca-
Topa C20 1, K CoOXaneHwio, HeyCcTpaHumbl
npu CTaHOApPTHOW CXEME BKAHEHUS.
BeoguTe pene kommyTauwm AC Heuene-
Cco0BpazHo — NOMEXW HEBENWKKN

Tenepes paccmoTtpum paboTy kaHana
ynpaenenus. Ero ocHoBa — nukoesii ge-
TEKTOP C U3MEHSEMbIM NOPOrom cpabare-
BAHWA, BLINONHEHHEIW HAa Tpas3ancTopax

Ungp, MB
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VT3, VT4 [4]. Ong ynpaenexsus noporom
cpabareiBaHa MCNONL3YETCA CyMMapHbIK
curHan, copMUPOBAHHLIA KOMBMHIPO-
BaHHLIM Kackafom Ha Tpauauctopax VT1,
VT2. Nopor cpabatsieanua APY dopmupy-
eTca kackanom Ha TpaHauctope VT3. Bei-
npamnenHoe VT3 1 crnaxeHHoe KoHAeHca-
Topom C10 HanpsukeHne ABARETCA Hanpa-
XEHVEM CMeLLeHWA ANns NOpOoroeoro ane-
meHTa APY (VT4). MNepexoabl 6a3a—amuT-
Tep TpaxaucTopoB VT3, VT4 BKNOYEHL!
BCTPEYHO-NApannensHo, YT0 He TONLKO
KOMNEHCUPYET HENMHENHOCTb BXOAHBIX Xa-
paKTepUCTVK TPaH3UCTOPOB, HO 1 obecne-
YyuBaeT TepMoCTabunEHOCTL YCTPOWCTBA.

MuHumansHblin nopor cpabatbiBaHus
APY (U,.) coctaenget 70...100 mB, 4T0 CO-
oTeeTcTByeT Hanpsxexuio 2..3 mB Ha
exofe ycTponcTea MNpu yBenuyeHnn Cym-
MapHOro curHana nopor cpabaTsiBaHua
yBeNUYUBaeTCH MPakTUHeCKn NWHEWHOo
(pnc. 6).

3aBnCUMOCTE onuckiBaeTca Gopmynon

Ur\cp = KUr WhARY + Um
roe K — koadpduumeHT nepepayun nenure-
naR16R19; U,=0,1 B

Takoe nocTpoeHwe AeTekTopa No3Bo-
nsetT npuesasatb nopor cpabaTtbiBaHuA
APY B KaHane pasHOCTHOro curHana k
cpegHemy ypOBHIO CyMMapHOro curHana.
3710 penaet paboTy YCTPOWCTEBA HE3aeu-
CUMOIA OT NONOXEHWA PEryNATOpa rpom-
KOCTW WCTO4HMKA CUrHana B LUWPOKOM
[vana3oHe BXOAHbIX HanpsxeHuid u obec-
neyuvsaeT cnexeHwe 3a obwum ypoBHEM
TPOMKOCTH.

Tenepb paccmMoTpym OMHaMWYECKue
XapakTepucTukn yctpowncTea. Kackapn
ynpasnedus noporom cpabarbiBaHus
npegctasnseT cobol OeTEKTOop CpeaHwux
3HaueHW. Bpema MHTEerpupoBaHua Cym-
mapHoro curHana {npumepHo 0,15 c)
onpependeTca NOCTOAHHOW BpPEMEHW
uen C10R 15 1 BHYTPEHHMM CONPOTUBNE-
Huem VT3, Bpema BOCCTaHOBNEHMA DETEK-
Topa (okono 3 c) onpegenseTcs NocTo-
AHHOM Bpemenu uenu C10R14. Bpewms
WHTErPUPOBAHMA MOXHO YMEHbLIWTL 00
OECATKOB MWNAWCEKYHA, 33aMEHWE pe3u-
ctop R15 nepembitkoi. MameHaTs spema
BOCCTAHOBNEHWA Heuenecoobpa3Ho.

Hetextop APY € nepemeHHeIM BpemMe-
HEM MHTErPUPOBaHUA BLINONHEH Ha TpaH-
aucTope VT4. MaMeHeHne aToro BpemeHn
peanvaoBaHo aHanoruyHo AEeTeKTopy Cwu-
ctembl wymonoHwxenns Dolby-B. Bxoa-
HOM CUrHAan OTKpPLIBAET TpaHawucTop VT4,
paspsxan koHpeHcatop C14. nR men-
NEHHO HapacTawwmx CUrHanoe MnocTo-
AHHAA BPEeMEeHW AeTeKTopa onpeaenseTcs
noctoaHHol epemenn C14R21 (0,1 c).
Ana curHanoe ¢ GONBWON CKOPOCTLID
HapacTaHWMA NafeHue HanpRXeHws Ha
peauctope R21 npeewiwaer 0,5 B, ot-
KpuiBwminca guon VD 1 yekopseT paspanky
koHgeHcartopa C14. 1o yny4waer otcne-

KUBAHWME WMMNYNBCHBIX CUrHanos (a pas-
HOCTHBLIA CUrHANA B OCHOBHOM M3 HUX W
coctouT). Bpema BoccTanosneHna APY (B
npepenax 0,1...0.2 c) onpegenseTca co-
npoTueneHuem peauctopos R20, R21 un
TokOM ynpasneHus DA2.

Ynpaenawowwin kackag NUTaeTtca oT
ManoMoLHOro ctabunuaaropa Hanpaxe-
Hua 5 B. Ceetoanon HL1 kpacHoro useta
CBEYEHWA (Ero MOXHO WCMONL30BaTh Kak
WHAWMKATOP BKNKOYeHus) ctabunuanpyer
HanpAXeHWe CMELLEeHWs YNpasBnsioLero
Kackaga v OrpaHuynBaeT MUHUMaNLHOE
YNPaBnAloWIEe HAMNpPsSXEHWe Ha YPOBHE
2 B. OrpaHnyeHne CHUXEHUA YCUNEHWA B
TpakTe wucknouuno konebatencHbie Npo-
ueccel B netne APY.

Ynpaensiowemy HanpsxxeHuio 2 B co-
OTBETCTBYET K03adPUUMEHT nepepauyu
DA2 -40 nb (-55 ob B pexume ocnabne-
Hva no exoay). C ysetom koadduuneHTa
nepenas|y UCTOKOBLIX NOBTOPUTENE Mak-
CUMANbLHOE YCUNEHWE B KaHane pa3HocT-
HOro CWrHana CcocTaBnaeT NPUMEPHO
27...28 nb B pexume NOAHOTO CUrHana m
10...12 pb B pexume ocnabnenva Bonk-
wan cTeneHs Komnpeccum obecnesueaeT
ax0-3pPekT (OCYLLEeCTBNRETCA NOANEDX -
Ka TLINOBOrO CUrHana 3a cuet APY), mMeHb-
wan — audhy3HbIA 3BYK.

Duarpamma ypoeHen (pmuc. 7) nnnocT-
pypyeT paboTy TpakTa Npy pasHbiX YpoB-
HAx curHana. BepxHwi rpadgpuk CooTBET-
CTBYET HOMWMHANBEHOMY BXOOHOMY YPOBHIO
0 a6 (500 wmB). Perynatop ypOBHS BHOCWT
B CWUrHan nepemMedHoe 3aTtyxaHwe (0o
30 nB), a ypoBeHb pa3HOCTHOrO CUrHana B
3TOM pexume 3acdukcuposaH APY Ha ypoB.-
He, onpeaensaemomM YpPoBHEM CYMMAaPHOro
curHana. CHWXEHWE YPOBHA CYMMapHOMO
CWUrHANa Ebl3bIBAET MPONoOpUMOHansHOEe
yMeHsweHne nopora cpabartoieadns APY.
MNpu CHWXEHWW YPOBHS CYMMaPHOTO Cwr-
Hana Hwke 100 mB (-14 nb) kaHan cnexe-
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3BYKOTEXHUKA

Ten. 608-83-05

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

PALIUO Ne 3, 2010

HUA UCKowaeTca 13 paboTel W Nopor cpa-
6aTbiBaHWA ganee He CHUXAETCA.

HwxHu rpadwk COOTBETCTBYET npe-
[ensHomy cnysaio pabotsl APY, koraa eHo-
CAMOE perynatopom 3aTyxaHue mMu-
HUMANbLHO. MpK ganbHenWwem CHUXEeHU
YPOBHA PA3HOCTHOrO curHana pabora APY
npekpawaerca. Takum obpasowm, paboyan
3oHa APY 3akniodeHa mexay BepxXHUM u
HWXHUM rpadurkamm, 1 B pexume NoAHOro
curHana puana3oH pabotsl APY cocTaena-
et 43 pb. e pexume ocnabnenws — 27 ab.

B npouecce HanaxveaHust ycTpoOincTea
6LINO YCTAHOBNEHO, 4TO HEKOTOpOEe pac-
WKrpeHre CNekTpa pa3HoCTHOro curHana,
nonasaemoro Ha Teinoesie AC, ynyywaer
BOCNPUATHE 3BYKOBOW KapTuHel. B TO xe
Bpems aetektop APY HayuHaer pearvpo-
BaTk Ha BbICOKOYACTOTHbLIE COCTaBNAK-
WWe pa3HOCTHOMO CKUrHana, 4To Noaaens-
eT araky pasHOoCTHOro curHana w addexr
NPUCYTCTBUA CHWxaeTca. [osTomy sepx-
HASA rPaHKLLIa NONOCH HACTOT PA3HOCTHOMO
curHana Geina ycTaHOBNeHa KoMnpo-
MUWUCCHO, 4TO, BNPOYEM, HE CNULLIKOM CKa-
3anock Ha BocnpuaTun addexTa.

JOCTOMHCTBO OaHHOTrO BapwaHTa KOH-
CTPYKUMW — NpenenbHas npocToTa v Xo-
powas nosTopsemocTs. OnpepengHHbiM
HELOCTaTKOM, OrpaHusmsaimm obnacte
NPUMEHEHWA YCTPOWCTBE, CTana HeBbl-
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cokas neperpyso4Han cnocobHocTs no '

sxoay OHa okazanack HepOCTATOYHOW ANnA
paboTel C HEKOTOPLIMKU TONOBHLIMW YCT-
povcTBaMKU aBTOMOBWNBHLIX AyaMOKOM-
NNEeKCOB — HanpsXeHWe Ha NUHEeNHOM
BbIXOAE Yy MOOENEei BbICOKOrO Knacca
nocturaet 4 B. 4TO NpMBOAWT K 3HAYUTENb-
HEIM WUCKaXeHWaM B andPepeHUmnansHOm
ycunutene. Ho OnA ronoBHeIX YCTPOWCTB
CpeaHero Kiacca HarnpaxeHue NUHeNHoro
BbIXOAA He NpeBsiwaeT 1.5 B v neperpyaka

He Bo3HukaeT B BonblwmHCcTBE Cnyyaes aTta |

KOHCTPYKUWA ONTUMANBHAE MO COOTHOLUE-
HUK "NPOCTOTa/KavecTeon”.

MNevatHas nnata, YyepTex KOTopoii no-
KazaH Ha puc. 8. paapaboTtaHa TONLKO
LN\ 3TOro NepeOro BapuaHTa KOHCTPyK-
uuu (C NoNeebiMU TPaH3MCTOPamMK), oc-
TanebHele ABa BApWaHTa yCTPOWCTEA, Onu-
CbiBaemMble B CAEAyOLLIEeM HOMEpe XypHa-
Nna. NpoBepeHbl Ha MakeTHbIX NnarTax.

NINTEPATYPA

4 Wwuxatos A. Moporosuivi AETEKTOR C
yrpaenaemei NoporoM cpabateliBaHna. —
Cxemotexnuka, 2002, N2 11,¢.7, 8

{Oxonvanme cnegyer)

Peaaxtop — A Coxonoa,
rpaguka — K0 Angpees u asTop

Texnuyeckue xapakTepucTUKu

| HoMuHaneHoe conpoTUene-

HWe Harpyakn, Om ... . ... . 8
MakcumansHas MOWHOCTL Ha

Haspyske, B ... ol saaian 15
Monoca paboynx 4acToT Npu

HepasHomepHocTk 3 ab.

4 T y . 40...80000

Cxema ycunutens nokasada Ha pmc. 1.
KpaTko NOSCHUM NPOXOXOEHUE CUrHana u
ocobeHHOCTY Kackanos. Yepes perynatop
R1 curHan nocTynaer Ha ynpasnsioulyio

|/l ceTky nepeoro kackana, cobpaHHOro Ha

namne VL1 (6H8C). Peanctop R2 — Ha-
rpy3ka nepsoro kackana. Ha peawcrtope
R3 BbIAENAETCA HAaNPAXEHNE aBTOMATUHE-
CKOTO CMELEeHWR, NoaaBaemMoe Ha ynpas-
nawwe cetku namnel VL1, O6a ee Tpuona
BKNIQHEHEI NapannentHo. Curkan ¢ peauc-
TOopa Harpy3kun R2 yepea konpencatop C1
NOCTYNAET Ha yNpasnsIoLLYD CeTKy namnkl
VL2 (6H8C). Ha Hewn cobpan napadaanbiii
Kackag, KOTOpLI OAHOBPEMEHHO SBNRETCH
yCunuTenem HanpsaxeHus 1 GasouHeepTo-
pom. C peancTtopos Harpy3ku R4 n RS npo-

| TMBONONOXHLIE NO (a3e CUrHanel 4Yepes

koHaeHcaropel C3 v C4 noctynaloT Ha yn-
pasnsiolume ceTkmn namn VL3 n VL4 (6N36C)
OBYXTAKTHOMO BbIXOOHOMO Kackaaa.
BuixogHow kackan pabortaeT B knacce A
C PUKCHMpPOBaHHLIM CMeweHrem. Tok no-
kos namn VL3 u VL4 nocne 15-MuHyTHOro
nporpeea ycTaHaBNWeaeTca 8 npenenax
90...100 MA (ero perynvpyioT 4na Kaxaom
namMnel paznensHo NoACTPOEYHBIMK pe-
auctopamu R10 v R14). B uenax katonos
W 3KpaHHbIX CETOK Ny4eBkix TeTponos VL3
1 VL4 ycrtaHoBneHsl pe3ucTopsl Hebons-
LWOro HOMWHANA, CNnyxawuwe OnNa Bbipas-
HWBAHWA YCWUNEHWSA Namn B kackage.
Cxema 6Gnoka nuTaHus nokasaHa Ha
puc. 2 Buinpamutenu aHogHoOro Hanps-
HEHWUA BLINONHEHBI HA AWOAHBLIX MOCTax

| VD1, VD2. Crnaxusarowwe MN-o6pasHuie

LC-uneTpbl B LENAX NUTAHWA BbIXOOHBIX
Kackanoe paspeneds!, a B obwen uenu
NUTaHWA NpeaBapuTenbHblX Kackanos
OBYX KaHanoe wucnons3osad M-oBpaszHelit
LC-¢uineTp. Heobxogumoe NOBbILLEHHOE
HanpsixeHue obpa3yeTcA M3 CyMMmbl Ha-
npsxeHuin OByx BeinpamuTenen (VDI1,
vD2).

HarnpsaxeHuns 8 n 12 B uicnons3yoTca
ANA NUTaHua BedTunatopa. Ero sknioye-
HUe u BbIGOp pexuma NPoW3BOANAT nepe-
kniodarenamm SA2 u SA3. InekTpoasura-
TeneM perynatopoe rpomkocTty (M1 Ha
cxeme puc. 1) ynpasnaloT nepeknioyare-

| nem SA1, yCTaHOBNEHHBIM B NyNLTE AUC-

TAHUMOHHOrO YNPaBneHus, KOTOpPLIA Co-
ennHAeTCA ¢ BN0KOM YCUNUTENRA YeTblipex-
NPoBOAHLIM Kabenem Yepes pasbem X1.

B Gnoke nutanvus npumeHeH popado-
TaHHLIA ceTeBon Tpancdopmarop oT cTa-
poro namnoeoro tenesun3opa TC-270-1 ¢
marsutonpoeogom MJ1. Bes paabopkwu
TpancdopmaTopa c ero Asyx katywek Obi-
nU ypanedsl BCe HakanbHole 0BMOTKM
(oHM No 9 BUTKOB). 3aTem Ha Kaxoon ka-
Tywke nposopom [3f1-2 gnameTpom
2 mm Obina HamoTaHa Hosas 0BMOoTKa Ha
6,5 B (Takxe 9 BuTkoe) Kawpnan n3 Hux
nUTaeT NOAOrpeBaTeny BCex Namn oaHo-
ro kaHana

Mpoponxexne.
Hauano cm. Ha 2-# c. 06noxkun



YM34 Ha namnax 6MN36C

B Knacce A

O. IJIATOHOB, r. lNepmb

JuogHeie MOCTH B BbINDAMWTENRAX
6noka NuTaHus MCNoNL30BaHLl OAMHAaKO-
sble. B onpegenexHoih creneHn ato ces-
33HO C NPUMEHEHWEM B HUX HAKOMUTENb-
HbIX KOHOeHcaTopoB Honblon eMkocTy. B
BLINPAMUTENE MOXHO WCNONL30BaTh OW-
oaHe MocT VD3 € MeHbLLUWMM 3HAYEHWEM
npeaensHOro Toka (Hanpumep, cepuu
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KU402), Ho B aToM chnykae cnenyeTt no-
cnepoeatensHo ¢ obmoTtkon (5—15)
BKHOYWUTE TOKOOTPaHWYUTENBHLIR Pe3unc-
Top conpoTtuenenuem 80...100 Om.

BenTunatop (oH pasmMeuier Ha 3aaHen
naHen Kopnyca — CM. packnagky yanos u
naxeneit GNokos Ha puc. 3) gns NPUHYOW-
TENEHOW BEHTUNAUMKU  (BBITAXHOM)
npakTuyecku nboi OT UMNYNBECHOro
Bnoka NUTaHWA KomNblOTepa, HO NO BO3-
MOXHOCTW Nydwe BbibpaTe C MEHbLUWM
YPOBHEM aKyCTUYECKOro Wyma.

B 6noke nuTaHua MCcnons30BaHL! ApoCc-
Cenu, UCNONL3OBABLUMECH B CTAPbIX Nam-
Nnosbix TENeBM3opax, HO MOXHO npvMe-
HUTE U Apyrve NoAXoARLME NO Napamer-
pam. MigykTueHoCTe gpoccenen L1, L2 —
04TH,al3 —5TH.

B ycunurene MOoXxHO NpUMEeHATE AeTanu
pas3nu4HBIX TMNOB: pe3wctopsl — MIT,
MOH, BC COOTBETCTBYIOLIER MOLLHOCTH C
nonyckom He Gonee 10 %,; HenonspHble
KOHAEHCATOPbL! — NNEHOYHLIE NOANATUNEH-
TepedTanarHele K73-9, K73-16 unv K73-17
Ha HanpsxeHwe He meHee 400 B. [o-
MYCTUMO YCTAHOBWUTL 1 BYMaXKHbIE KOHOEH-
caTopbl U3 cTapon annapartypel — KBIM-W,
BMT-2, K40Y-8, MBM. OkcuaHbie KOHOEH-
caTtopel B 6NOKe NUTaHWa 1 ycunutene —
UMNopTHBbIE upmbl Jamicon nubo oteve-
cTBeHHbIe cepuin K50-35, K50-26, K50-27.

MHankaTops! YPOBHA CUrHana B Kaxaom
13 kananoe (PA1) crpenounsie (M42305
WNK aHanoruyHblin Ha 50—200 mkA). B oc-
HOBHOM OHW BBLINONHAIOT BCNOMOraTenb-
HYH QYHKUMIO 1M 3CTETUHECKW NMPUBHOCAT
HEKOTOPYIO AMHAMUKY NPpW 3KCnayaraumu
annapata. MNoACBeTKY UHOWKATOPOB MOX-
HO OpPraHu30BaTh C NOMOLBIO CBETOAWNO-
00B UAW MUHWATIOPHBIX Namn Hakanu-
BaHWA C NUTAHWEM OT UCTONHUKA Hanps-
xenus 12 B 8 6noke nutaHua.
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Yeunurens umeet ceoeobpaanyo KoH-
CTPYKUWO. BHW3y pacnonoxeH 6nok nuta-
HWA, BbINONHEHHLIW HA CBOEM LUACCH;
sBepxy — Gnok ycunutens (aBa kawana),
TAKXe Ha OTOENBHOM Waccy (CM. puc. 3).

B ycunutene npumeHeH perynstop
rPOMKOCTM C 3nekTpogsuratenem ALPS
RK27 100 kOhm stereo (Blue Velvet); ato
NO3BONRET NOAKNKYMTE NPOBOOHOW NYNLT
DUCTAHUWOHHOTO YNPaBneHna, B KOTOPOM
YCTaHOBNEH 0OAWH OBYXNOMOCHBIA nepe-
Knioyatens (Tymbnep) Ha Tpu hukcrpoBaH-
HblX nonoxeHws (SA1 Ha cxeme puc. 2).
Lpyron BO3MOXHBIA BapUaHT — KOWC-
TUK, KOTOPLIA B 32aBMCUMOCTH OT Hanpae-
NEHWA Ero OTKNOHEHWA NODKIKOHAET Anek-
TPOOBWIaTENL NPWBOAA K WMCTOMHWKY Ha-
npaxenus 12 B ¢ noMOLLI0 ABYXNONOC-
HbIX KOHTAKTHBIX TPyNn B COOTBETCTBYK-
Wew NONAPHOCTK (MOXHO MCNONB30BATEL K
NOAXOOALWME INEKTPOMArHWTHLIE pene,
Hanpumep, P3C22 wnu aHanornyHoe)
Bripouem, OWCTAHUMOHHOE ynpaeneHve
He oba3aTensHo — 3TO B onpeneneHHon
CTEMEeHn OaHbL Moae

Ocoboe eHUMaHue HyxHO 06paTWTe Ha
u3roToenenve kKopnyca. Nockoneky ycu-
nuTens pabotaeT B HERErkom Temnepa-
TYPHOM pexvme, Nepeso npepsapwuient-
HO OomkHO Bbife XOPOWO BeicyweHo. B
OaHHOM BapuaHTe AOCKW CYlWMNWCe ecTe-
CTBEHHBIM NYTEM B KOMHATHbBIX YCNOBUAX B
TeyeHne 6 mecaues. lNocne 4vcToBONR
obpaboTkn AOCOK U3 HKX Gbin 3roTOBNEH
kopnyc (¢oTo Ha puc. 4). 3aroToskn 06-
pe3anu no Topuam nog yrnom 45° u
ckneunu mexay cobown kneem "Cronsp-
momenT” MNocne atoro kopnyc 6uin ycTa-
HOBNEH y BaTapeun UeHTpaneHoro oTonne-
HWUS U HAKpBLIT BMecTe ¢ Hel opesnom. B
Takom COCTORHUKM OH [OOCYLUWBANCH eLe
nea mecsua, nocne 4ero 6uINK BeIpe3aHsl
Tpebyemule OTBEPCTUA U OKHE 1 BKNEEHbI
[EeKopaTUBHBIE 3NEMEHTbl nepeaHen,
BEPXHEW 1 3aaHen nanenen. MNMocne aTux
onepauwnii KOpNyc B TE4YEeHWe mecsaua

T K +2608
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Puc. 6

ONATE Ccywwnca y Oarapew, HakpbITbii
opeanom. 3atem Oeina npowsseneHa
wnngoBKa 1 NOKpacka TOHWPYIOWWM COo-
crasom “Benuuka-TOPLAZUR" ugeta
"maxaron” (Ne 28) 8 4eTeipe cnos. Bece ato
Aenanock ANA Toro, 4706kl B AansHeAwem
npu patote ycunutens He Guino HMKaKuX
COPNPU30B.

Yeunutens umeetr [ocTaTo4Ho
HANPAXEHHBIM TEMNEepaTypPHBIA pe-
XWM B BEpXHEW 4acTu kKopnyca,
HUAXHWUA OTCEK NpW 3TOM NOYTW He
. HarpesaeTcA. HepocylweHHslid ma-
TEpWan kKopnyca (8 AaHHOM chy4ae
COCHa) MOXeT NONHYTbL BAONL BONO-
kOH. Mpuwnoce W3pPROHO NOTPY-
AUTBCA, 4TOOL! MONY4UTE XOPOLUWIA
Pe3ynbTat: BOT YXE B TEYEHUE Tpex
NeT K KOpNyCy HET HUKaKux NpeTeH-
anin. ECJ’!H HEeT XenaHWAa 3aHnMaTb-
ca Bpyckamm, KOpNyc MOXHO W3ra-
TOBUTb W3 daHepsl TOAWWHOM
15...20 MM, OKNEWE €€ WINOHOM.

Bokoebie naHenw koprnyca Buipe-
3aHbl U3 TOHWPOBAHHOrO CcTekna
"Bupo3a” TonwmHoin 5—6 mm. MNpu
paboTe ycunutens vux MOXHO cnerka
COBWHYThL Ha3an, Kak NokKiZeHD Ha
doTo pUc. 5; Npyv 3TOM BEHTUNAUWA




Puc. 7
KOpnyca 3HaYuTensHO ynyqwwutca. Ewe
ONs 06NeryeHns Kn3Hn yCuanMTena Ha 3aa-
Hel NaHenu YCTAHOBNEH KOMMLIOTEPHBIV
kynep, pabotawmin B OBYX pexumax —
npu 8 n 12 B. MNo XenaHuo oH moxeT ObiTb
BK/HOYEH WY BBIKNKOYEH.

3anHas 1 NnepeaHss NaHENW BLIPE3aHbl
u3 2...3-MUNNUMETPOBOr0 antoMUHWA,
oTwnndosaHel ¥ MNOKPLITE HECUBETHEIM
AKPWNOBLIM 2BTOMOBUALHBIM NaKoM U3
a3p030/bHON YNaKoBKW.

Bokpyr namnosbix naHenein npocsep-
NeHbl OTEEPCTUA anameTpom 5.6 mm ans
obecneyeHnn ecTECTBEHHOW KOHBEKUMK
Bo3ayxa. B eepxHell nanenw kopnyca
VMEETCA 3alMTHAR PeLUeTKa N3 MeTanna,
KOTOpas ceoDOAHO BKNANKIBAETCA B AEKO-
PaTHEHYIO PaMKY Ha 3TOW NaHenwu

B panHOn mopenn ycwnutens He
coBcemM 0ObLIMHO BLINOMHEHL! BbIXOAHLIE
TpaHchopmaTopsl. OHM M3FOTOBNEHBI Ha
6a3e cetesoro TpaHcgopmatopa TC-90 ¢
mardutonposogom W Co wrarHeix Ka-
TYWeK ypaneHsl Bce 0DMOTKY, HOBbIE ke
HAMOTaHb! BHABAN XMYyTOM M3 AEeBATV NPO-
sogoe M3MWO. M3 Hux cemb NPOBOOOE
N3AWO-0,33 wecnonbaylT B NEPBUHYHON
obmoTke, a aea nposoga N3NLWO-0,8 —
BO BTOpU4YHOW. Cxema COeOMHEHWR 3ThX
NpoBOOOE B 06MOTKM Noka3aHa Ha puc. 6.

XKryT u3 atux OeBATM NPOBOAOCE ANW-
HoW oxkono 10 M HaMaTeIBAKOT Ha Kapkac
KaxOoW KaTylwkw N0 ero 3anofNHeHus
(nonysaetcs okono 70 sutkos) [fanee
3TW KaTyLKW NpOBapeHbl B napaduHe B
Teuenue 15...20 muH Ha BoaaHow 6ane C

4
»

BLIXOOHBLIM  TPpaHChOPMATOPOM Takxe | |
BO3MOXHB BapwanTel. Jlamnel 6M36C |
MMEIOT JOBONbHO HU3KOE BHYTPEHHEe Co- | |
NPOTUBNEHWUE, U ANA ABYXTAKTHOMO yeunu- |

Tensa Ha Takux namnax gocratosHo ot 700
Ao 1000 enTkoB nepenyHon 0BMOTEW (Ana
MCNONL30BAHHOIO MarHuTonposopa) ¢
OTBOAOM OT CEepeaVHbI.

B ycunutene v Bnoke nutanws ycta- ||

HOBAEHBI MOHTaXHbIE NNaTtel 13 Qonbru-

POBaHHOro crTeknotekcronura. Beuay to- |
rO 4TO OHWU WUMEKDT O4eHb NPOCTON pucy- | |

HOK, OH NpOpe3ad pe3akom, U3roToBneH-
HbIM K3 NONOTHA HOXOBKW NO MeTanny.

Bua Ha MOHTaX MENKUX aeTanen v y3noee |

waccu 6nokos nokasad Ha hoTo prc. 7.
Ha zagHei naHenu kopnyca pasmeule-
Hbl KNemMmbl BeixonoB o0OWX KaHanos,
EXOfiHbIE pa3bembl, passvem nynsta Y,
CETEEOW paibem, BblKNiovarten BeHTung-

TOpa (kpacHas Knaeuwa), nepeknyarens |
pexuma BeHtunsTopa — Tymbnep (Ha- |

npsxenue B unu 12 B), knemma 3azemne-
HWA KOpMyca W KONoakKa C NNaskumu

BCTaBkamu (0AuH B LENKU NEPBUYHON CeTH |

W ABa — B LENAX aHOAHOro NMTaHWA Kax:-
00ro U3 kaHanoe)

Or penakymwn. B cny4ae, xorga BeHTuns-
TOP PA3MELLEH HUXE MOLLHBIX NIaMM, MouHY-
AUTENBHYKD BEHTHASLIWMO Cheqyer Opranm3o-
BbIBaTh Kax NDUTOYHYIO.

Pe;aaxrop — A Coxonos. rpauxa — I0. AHOpees
¢oro — asropa

| EONEDDEMDGEEEM
, Dx|v|p{H|aln|al [plajaiulof] |

C ycnoBusiMu pasmeuieHus
peKnams! Bbi MOXETe 03HaKko-
MHTLCA Ha Hawem canTe
www.radio.ru.

CTroMmMoCTb MOAY/ILHOM pex-
namMbi MOXHO ONpenenunTs, yMm-
HOXWB MOAHOE YMC/IO CHUMBO-

|| noB B obGwaABAeHMH (BKIKOYaR
3Haku npenuHaHwms n npobe-
nbi) Ha koagduumenT 3.

Bor npumep ana obnaene-
HUA B 257 CHMBOIOB:

257 x 3 =771 py6.

3ra cymMmmMa W noganexur
onnare.

WMapaTenbcTeo "Hayka v TexHuka”
BbiCbiNaeT KHUIM
HANOXEHHBIM MNAATEX0M.
Muneee M. PRO/Engineer Wildfire
2.0/3.0/4.0. Camoyuntens. Khura +
eupeokypc, 352 ctp. — 209 py6.
Daeupexko KO. CoBpemeHHan cxe-
MOTEXHUKa B ocseweHwuw + CD,
320 ctp. — 241 py6.
KopskuH-Yepuak C. CnpaeoqHuK
aomawHero anexktpuka, 400 ctp. —
197 py6.
KopsakuH-Yepuak C. CnpasoyHuk
AnNeKTpuKa AN\ Npodu 1 He TONLKO...,
| 592 cTp. — 274 pyb.
LleHbl yka3aHn 6e3 yyera noyToBbIX
|| pacxonos.
3soHuTe: 8 (812) 412-70-25.
MuwwnTe: admin@nit.com.ru
192029, C.-NMeTepbypr, a/a 44.
NoapobHoCcTH O kKHUrax —
Ha www.nit.com.ru

" * *

HaGopei ans papuomobuteneir: "USB
nporpammatop” no ctatee A. Peixkosa
i1l w3 "Paguo” Ne 7 3a 2008 r., tepmo-

cTarthl, 4acTOTOMEpPHl, BONLTMETPHL,
amMnepMeTpsl, Heaoporve Habopsl YKn-
| pe3ucTopoE u kongeHcatopos 1206,
0805, 0603. Apyrve paguoHabopst.
http://chipnabor.ru
e-mail: nabor@inbox.ru .
Ten +7-916-431-53-46, r. Mocksa.

* * *

WHTepHeT-marasunH
ELITAN.RU

1 000 000 wanmeHOBaHWi 3NEeKT-
POHHBIX KOMMOHEHTOB, MaTEepuanoe u
WHCTPYMEHTOB. MuHUManbHbIA 3aka3
He OrpaHuyeH.

JocTaeka — nNOYTON, Kypbepom u
aBTOTPAHCNOPTHEIMKW KOMMAHUAMY.

Ina aakaszos ot 5 000 py6. pocrae-
' ka no Poccun — BecnnatHo!

MyHKTHI BbigayyW 3aKa30B Camo-
ebiBo3oMm B Mockee, C.-Metepbypre,
Wxescke

Onnara oHnamH unu Yepes Haxk.

OTcnexweaHue 3akasa Ha canTe

Cant: www.elitan.ru

JOMN VA S
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Bonpoce:: consult@radio.ru

PAOWO Ne 3, 2010

HOBOCTU BELWWAHUSA

. MUXAWUJIOB (RV3ACC), r. Mocksa

PAOWOBELLAHUE
POCCUSA

BENFOPOA. Paawoctanuus “"HOmop
FM” Hauyana 3pect paboTy Ha uacTtoTe
104,7 Mlu,.

KEMEPOBCKAS1 OBJ1. PaguocraH-
umna "Cepebpanbiin Joxas" Havana sewa-
Hue 8 r. Kemeposo, Hactota — 91,5 M.

NEPMCKWUW KPAW. Paguocravums
"Munuuelickas BonHa” Haksana paboty B
r. bepeaHsku, 4actota — 98,7 Ml

NCKOBCKAS! OBJ1. B lNckoee Hasana
BelwaHre paamocTadumn “aya”. yactota —
101,5 MIy.

MOCKOBCKAS OBJl. BewarensHas
kopnopaums “Mpod-Mepua™ (BKINM) ana
paguocTaHumu "ABTOPaavo” NpuUMEHRET
AONONHUTENBHBIE NepeaaTyukn B cneny-
IOWWX HaceneHHbix nyHkTax Mockoeckoii
o061.: . 3apaiick — vactoTa 98,6 MIu; r. Ko-
nomHa — 4actora 106,0 My, noc. Wa-
xoBckas (pep. Kuaxen fopwl) — vacroTa
103.5 Mru,.

Kpowme toro, BKINM yctadosuna nepe-
AatyuKk ona paguocTtaduvmn "Anna® B
r. Wartype — yactora 101,5 Mlwu.

Heckonbko paHblue nepeparyvky pa-
avoctaduun "Astopanuo” 3apabortanu B
HaceneHHblX NyHKTax: r Bonokonamck

(nep. WuwkwHo) — vactora 91,0 MIu;
r. Opexoeo-3yeso — yvactota 92,6 Mlu;
noc. CepebpsHule Mpyasl — u4acrtora

102,2 Ml'u; r Tanaom (noc. CeeepHblin) —
yactota 92,6 Mlu; noc. YeapoBka —
vactoTta 105,5 Mru,.

Hosble nepepnatyuku paboTtaoT 1 y pa-
AwvocTaHumn “KOmop FM™: r. Bonokonamck
(nep. WwwkuHo) — uvactora 106,0 Mru;
r. Oxepense — vacrtoTa 88,9 Mlu; r. Cep-
nyxos — 4actota 90,1 Mlu; r. Tannom
{noc. CeeepHblit) — wactota 99,0 Mluy;
r. Warypa — vactota 104,6 MIu.

Hoesle nepenatyvku NO3BONKIKOT NEpe-
faeatk CUrHankl paguoctTadumi "AeTopa-
ano”, "KOmop FM™ 1 "Anna" B oTaaneHHee
30HBI MOCKOBCKOIO PErvoHa, KOTOpLie He
OXBATLIBATCA LEHTPANLHLIMW Nepenar-
YuKamu, a Takke cnocobeTeyioT npuemy
CUMHANOE 3TWUX PaguoCTaHuwWil Ha kpyn-
Henwwux Tpaccax, ceassisawlmx Mockos-
ckyto 06n. u Bnuanexawme pernoHel ¢
aBTOMaTUYECKON kKOMMYyTauwen npu-
EMHWKOB, umewmx cuctemy RDS.

MOPAOBUA, CapaHck. 3pecb Ha
yactoTe 103,7 Mly 3apaborana kpyrnocy-
TOo4HaA paguocTaHumwa "Aetopaauo NAP”

CAHKT-NETEPBYPI. C Hauana atoro
roaa Yepe3 MEecTHLIE Nepenarymku npe-
Kpatunu peTpaHcnauMM  Nporpamms
paguocTadumk “Tonoc Poccun” B 20.00—
22.00 (vactota — 1494 kfu), 04.00—
06.00 (4actota — 6195 klu) n 16.00—
19.00 (vacTota — 7320 «klu).

B JNenunrpagckoit 0bn. 8 6nvxaiiwee
BpeMs COCHOBODOPUBI CMOryT CnywaTts 8
acupe (102,6 M) nporpamMmet Kpyrnocy-
TONHOrO BELaHna paguocTanuum "Tepa”.
Ona 6yner Takke peTpaHcnupoBath MNpo-
rpammel "[lopoxHoro paowo”, Tak Kak ons

Bpewms scogy — Beemmproe (UTC)

MSK spems = UTC + 3 4(3umHuin neprog)

curHana 3toi craHuuu r. CocHoswii Bop
ABARETCA 30HOM HEYBEPEHHOrO NPUeMa, 4To
OrpaHnYMBAET BO3MOXHOCTb Ka4YeCcTBEH-
HOFO NPOCNYLUMBaHWA paauonepeaay. Kpo-
Me TOro, Cpeaw COCHOBOGOPLEB 0HeHb MHO-
ro aeTonobuTeneil, ¥ NporpaMma, KoTopas
paccHUTaHa MMEHHO Ha 3Ty KaTeropuio cny-
warenen, 6yaeTr B8 ropofe ouveHb KCTatu.
CobfecreeHHoe Bewanve "Tepbl” — uHboOp-
MaUMOHHLIE NPOrpamMmMel, BLINYCKW ropoa-
CKUX HOBOCTEM K, Y4UTHIBAA Chneumdmnky ue-
NEBOW ayauTopuK, MHPOPMauUWa O CuTya-
v Ha goporax. MNpegnonaraeTcs v BeINyCK
WHTEPaKTWBHLIX NPOrpamMm — 8 NEPBYIO O4e-
penbL nepeaay No NUCLEMam Cnyluatenei

CAPATOB. 3pect Ha wacToTe 87,9 My,
Havanachk TPaHCNAUWS NPOrPamMM MOCKOB-
CKOW paguocTaHumn "Anna”.

SAPYBEXHBIE CTPAHBI

BEJTOPYCCHSA. Mepeas nporpamma
Benopycckoro pagwo cHoea pabotaer
KpYrnocyTo4Ho — sacrora 279 kly.

ErUNET. YtouHenHoe pacnucaHwe
pabotel "Paguo Kavp” Ha pycckOmM R3bike:
BELLlAaHWE BeaeTcs Ha yactoTte 6860 klMy B
19.00—20.00.

PYMbIHWS. "MexgayHapoaHoe paovo
PyMbiHUM" NPUMEHWNO HOBLIE YaCTOTHI
ONA BELAaHWA HA YKPaWHCKOM A3bike: B
16.00—16 30 — Ha wactote 6130 klu;
18.00—18.30 — Ha 4yactoTte 6200 klu
(emecTto 6000 klu); 20.00—20.30 — Ha
yactote 5950 kl'y (BmecTo 6000 klu).

CLWA. PapvocTtanums WWCR va Haw-
BUANA TPAHCAWUPYET NPOrpammel Ha pPyc-
ckom A3sike ¢ 11 .00 go 12.00 (toneko no
cybb6oTam) — yacrtora 9985 kly. C noHe-
OenbHUKA NO NATHULY 15-MUHYTHYIO NpO-
rpammy "B ¢okyce — cembs” Ha pycckom
A3bIKe MOXHO cnywarts ¢ 12.00 Ha yactoTe
15825 kl'u. Kpome pycckoro, CTaHums ee-
LWAET 1 Ha aHrMUCKOM A3blke. Aopec AnA
cnpaeok u nepenuckn. a/a 39, r. CaHkr-
NeTepbypr, 194214, PoccuA.

YEXWUA. Pagwocrtasuws "Ceobopa”
sewaeTt Ha 6enopycckom assike: 04.00—
06.00 — Ha vacrtortax 6105, 6120 kl'u;
16.00—18.00 — wHa wuvacvorax 7220,
9520 kl'u; 18.00—20.00 — Ha vacToTax
6150, 9865 kl'u; 20.00—22.00 — Ha 4ac-
Totax 5825, 7220 klu. Kpome Toro, sce
nporpamMmel AyGnupyloTca B CpenHeron-
HOBOM LMana3oHe Ha YyactoTe 612 klu.

ACTOHWS. PycckoasbluHan nporpam-
ma "CemeitHoe pagwo” (r Tapry) nepe-
MMeHoBaHa B "3nu” BO uabexawve nyta-
HULEl C OAHOMMEHHON cTaHumen B CLUA.
HacTtora u MOWHOCTE Nepefaryuka ocTa-
nnce npexHumn — 1035 klMu, 100 kBT

TENEBU3WOHHOE BELWWAHME

POCCUSA. MexaynaponHan opraHvaa-
UMA KOCMUYECKOWN CBA3M "MHTEpCNYTHUK 1
komnanus Eutelsat Communications 00b-
ABWMAW O NOANWCAHUKA KPYNHONO KOHTpakTa
O OONrocpo4Hon apeHae ona TB eewaHmna
16-T TpaHcnonpepos "Eutelsat” B opbu-
TansHoM noavumm 36 rpaa. 8. . 3To corna-
weHue 6eno 3aknodeHo Gnarogaps esoay
B KOMMEPHYECKYKD 3KCNAyataumio CriyTHUKa
"Eutelsat W7", pacnonoxenHoro B oaHon

TO4KE C KoMAnexkcom "W4" 1 no3eonmelLero
xomnanum Eutelsat ynsouTs ceoi pecypc e
37O NO3ULWK ONF TENEBU3NOHHOTO BELLa-
HUA (B OCHOBHOM ana Poccuu). B TedeHve
Bnmxannx apyx net ece 16 TpadcnoHae-
poe 6yayT apeHaosaHs "MHTepcnyTHUKOM™
Ha BeCb CPOK CnyxBbl cnyTHuka "W7™ B
LONONHEHWE K YXKe apeHAOBaHHbIM YeTbl-
pemM TpaHcnoHOepam Ha cnyTHuke “W4"
"WutepcnyTHuk” ByaeT venonb3oBate 3Ty
©MKOCTb Ha BBICTPO PacTyLWEM POCCUACKOM
poikke UdpoBoro TenesuaeHya. B yacTrHo-
cTu, pecypc Gypmer npepoctaened “Taa-
npom-Meawna"” ans yeenmyeHvs Yyicna kaHa-
noe e nakerax "HTB+" n "Tpukonop”. Kpome
TOro, HOBAA BELLATEeNEHAA EMKOCTL obecne-
YWT LUMPOKONONOCHLIN AOCTYN ONA pervo-
HOB, HE OXBa4YeHHbIX HA3EMHEIMIM CETAMM.

WU3PAMJIb. Poccuiickas kKomnaHwa
Kartina.tv MOXeT NOTeCHWTL Ha PbiHKE MeCcT-
Hble komnanuum HOT v Yes. Kartina.tv moxer
NOABWTLCA B M3pawne yxe B Nepsbie Mecs-
upl 2010 ©. ¢ npasom peTpaHcnauw 60-Tu
Tenekananoe. Kak v B gpyrux crpaxax, roe
yxe pabotaer Kartina.tv, OCHOBHOW aypouTO-
pUEl KOMNaHWW A0MKHA CTaTb PYCCKOA3bIM-
Ha\ gwacnopa. An\ npuema curHana He
HYKHb! TENEBWU3NOHHAA aHTEHHA uNk Kabens,
BeluaHuve GyneT OCyLecTENATECA YepPes MH-
TEPHET-NOAKMIOHEHNE HA MOHWUTOP Yepes3
KOMNBIOTEP NWMBO Ha 3kpaH Teneswu3opa C
nomMoLLso TB npucTaeky. CTaHaapTHeN na-
KeT cogepxut 60 TenekaHanos (LeHTpank-
Hble POCCUACKWE kanansl, noabopka no-
NyNApHEIX Pa3BNeKaTenbHbiX W My3blkank-
HbIX, 8 TAKKE HECKONBKO OETCKUX, AOKYMEH-
TANbHBLIX M MHTEPHALMOHANBHEIX KaHANos)
1 15 paavoKaHanos 3ByKOBOro BELaHA.

KUTAW. C 1 aneapa 2010 r peweHwem
locynapcreeHHoro ynpaenedus KHP no
AEenam pagvoBelaHns U TeneBUOeHWs
BPEMSA, OTBEAEHHOE HA KOMMEDHECKYIO Pek-
namy, He OOMKHO NPEBbIWATE 12 MUH B Yac.
Mpw 3TOM KakabA peknamHbin GNoK He
MOXET OTHBIHE NpeBsiwaTte 90 ¢. YyuTsiean
KOMMEPHECKME WHTEPECH! Tene- 1 pPaguo-
KOMMEHWiA, YCNOBHLIE NOBNaXKKW HOBLINA DEr-
NAMEHT SAeT NULLL PEKNAMHOMY BPEMEHM B
npavim-tainm. OBWas NPoACNKUTENBHOCTL
pexnamuoro epemeny ¢ 11.00 go 13.00 Ha
paguo v c 19.00 oo 21.00 (epems mecTHoe!)
no TV ne pomkHa OeiTe Gonee 18 MuH.
Momumo aroro, ynpaeneHue NoCTaHOBWNO,
4YTO peKnamHbie DoKW HEe OOMKHLI Hapy-
WwaTh UenocTHOCTL MPpOorpammM, BO BpEms
KOTOPBIX OHK TpaHcnupytoTca. OTHbIHE
TPaAHCAAUMA PaauonocTaHoOBOK M NOKas
KaKO0M Cepur "MBINBHOW ONEpbl” MOXEeT
6bITh NpEPBaHa pexnamMon NWllb OBaXab! 1
He Gonblue, 4em Ha 1.5 muH. B BesepHee
Bpema Tenecepuantl MoryT OuiTe NpepeaHs!
Ha peknamy nue 0awH pa3 u He Bonbwe,
Yem Ha OaHy MUHYTY. YToBel cokpalleHue
BPEMEHM KOMMEPHYECKOWN pexknambl He uc-
KNIOYMNO 13 3PUpPo. pexnamy CoLmansHoM
HanpaeneHHoCT, BEAOMCTBO no-
CTaHOBWNO, 4TO €€ ANUTENBHOCTL HE A0NX-
Ha BbiTe MeHee Yem 3 % BpemeHn KOMMep-
HECKOW peKnambl B KXo OTAeNLHON Npo-
rpamme v B 0buiem obbemMe exenHeBHoro
sewanua. CornacHo opuuMansHoOR No3w-
UMW YNPaBneHus NaHHLIE MEpPbl HaLeneHs!
Ha T0, 4ToDLI "HaeecTu nopaadok B chepe
peknamel, cnocoGCTBOBaTL 3N0POBOMY
pPasBUTUIO 3TOW WHOYCTPUW WU raApPaHTUPO-
BaTh 3aKOHHBIE MHTEPECH! rpaXaan”.

Xopowero npuema n 73!
Penaktop — E. KapHayxos




UHaoueuayanbHoe (nodbutenbckoe)

paguoBewaHue B Poccum
C. KOMAPOB (UA3ALW), r. Mockea

Mon Ttakum Ha3eaHuem B Hosbpe 2009 r. npu nompepxke
PenepanbsHOro areHTCTBa Mo NeYaTn U MaccoBbIM KOMMYHUKALUSM
¥ B paMKax nepsoi KOHpepeHyuU UHANBUAYANLHOIO PaanOBeELaHUA
npowen "KPyrasiid cTon"”, Ha KOTOPoOM 6bININ PacCMOTPEHLI BONPOCHI
Ccyw|ecTBoBaHus 3T10ro HepopmMasibHOro pagmMoTEeXHUYECKOro yBne-
HeHUsl B Hawei cTpade. Xenanne caenartb BewjarTensHbIA paguone-
penaryuk M 4epes Hero "npokpyTuTe” QNS OKpyru ceBou nobumsie
necH! Nnu camMoMy CbirpaTe Ha rMTape u cneTs B NPAMom 3agupe Bo3-
HUKANNO0 Yy MHOTMX ManbYULLIEK, YB/I€YEHHbLIX PaANOTEeXHUKOMN, U Haxo-
ANI10 peannu3ayunio 4epe3 He3aKOoHHbINA BbIXO4 B BewjaTenbHbiiA agup.
Havyanocs Bce 370 B cepegure 50-x rogos B BEICOKOYAaCTOTHOM YacTu
BewaresibHOro guMana3ona cpegHux sonu: 1,5...1,7 Mly. MNpocreii-
wue ogHoONamMnoBsie nepepgarowme nNpuUcTaBku (“WapMaHku™) K
paguonpuemMHuKkaM U MarHuTogoHam genanuce Torgqa Ha namMne
6M3C 6yxkranbHO B KaX40M AgBope.

Bo epemena CCCP HanpaeuTe Takoe yBAe4YeHue B 3aKOHHOE pycrio
661510 HEBO3MOXHO M3-33 MOHONONUM rocygapcTea Ha CMM.

B HacTtosuee BpeMs 3Ta NPUYMHA HE aKTyanbHa, 8 pa3suTHUe 4acT-
HbIX pagMoOBeLyaTesibHbIX KOMMAAaHUEA No Bceil cTpaHe o00603Ha4Ywno
npo6rsiemMy HEXBATKU FPaMOTHbIX TeXHUYeckux Kagpos. To ecTe NosBu-
nMce APeanocLIZIKM K feranu3aunn HegpopmMansHoro yene4eHma u
crnoxunace NOTpe6HOCTL FOTOBUTH ANS1 OTEYECTBEHHOIo pagroBeLya-
HUA yBIIeYeHHbIe Kanpbi, BMobnexHsie B ¢8O0 npodeccuio.

1917 pyrme cton” npowen o BpemA
sbicTaskn "HAT3IKCMNO-2009" u

HeHHbI GP C eMKOCTHOM Harpyakon Ha
awanasod 49 m (yactoTta 5995 klMy) v Ha-

6biN NPUYPOYEH K NPOBEOEHWIO E€XEeron-
HOro KOHrpecca HauvoHaneHon Accoumna-
uMy Tenepagwosewartenen. Bepywumn
"Kpyrnoro crona’” 6kinv COBETHUK MUHWCT-
pa CBA3W W MACCOBLIX KOMMYHUKaALWA
Cepren Muwenkoe (RN3AA) v
aBTOp waew neranuaauuu
Ceprein Komapoe (UA3ALW),
OVPEeKTOp komMmnaHuw “Paguno-
BewarensHele TexHonorun’. B
"KpyrnomM cTone” nNpuHANK
y4yactue Bnagwmup lopxan-
uaH. 3aMecTUTENL HAYaNbHMKa |
Ynpaenenns tenepaauoeeua-
HWUA 1 CpeacTE MaCCOoBLIX KOM-
MyHukaumn  QepepanbHoro |
areHTCTBa No NeYyaTu U Macco-
BbiM KOMMYHUKSLIWMAM, BMKTOD
lopernsp (UA3DAM), cosert-
HWK reHepaneHoro aupekTopa
Poccuinckoi pagmoeewarens-
HOW CEeTW, npeacTasuTeny
MmagHoOro paguo4acToTHORO
LeHTpa U Opyrux 3anHTepeco-
BaHHbIX OpraHu3auwnii, BY3os,
WKONLHBLIX PaaUOKPYXKOB w
camn HedopmMansHble paguo-

TIUVL T

KNOHHGIA Ny4 Ha CPEAHEBONHOBLIN avana-
30H 200 m (vacvoTa 1602 klu) B oboux
Anana3oHax 6bU10 NONYYEHo paspeleHue
Ha BelLiaHwe MowHocTeio 100 BT 8 pexume
AM ¢ nonocoit curHana B admpe 16 u 8 klMy

HedOopManbHLIM NO3bIBHLIM MOr NBOWN
Y4aCTHUK KOHbEpeHUWW, 3anonHUBLLIWIA
aHkeTy. B nporpammax panuoctaHumm
"3enexuin rna3” nNposBy4Yany 4acoBbie
6noku, 3aparee 3anUcaHHbLIe U NPUBE3eH-
Hble 13 Tiomenu ("Bektop”), Merwowa,
XaHTel-MaHCHIRCKMIA aBTOHOMHBIN OKPYr
("Munena”), Buicka ("TexHonorna” w
"Panvokade "WMmnynec”), a Takxe npo-
rpamma  pagwoctaHuum “Mobepa” wu3
IHenponetposcka (YkpawHa).

Kpome opraHm3aunoHHLIX BONPOCOS,
yHACTHMKW “kpyrnoro ctona” obcyaunu u
opobpunu  paspaboTanHell  NpoOekT
"Pernamerta WUHAMBWMAYANbHOrO paavo-
BEWAaHWA", O3HAKOMWTLCH € KOTOPbLIM
MOXHO Ha canTte <www.cqf.su> B pasge-
ne "KondepeHuwu u pewenua”. Tam xe
npencrtaenedsl GoToansbomer u 40-mun-
HYTHbIA BuaeodunbM O NOATrOTOBKE W
npoeeneHnit koHGepeHumK.

B pesynctate pabotel  “kpyrnoro
ctona” 6uinu BeipaboTavsl pekomenaa-
LMK, MMABHOWM M3 KOTOPLIX CTAN0 NpU3aHa-
HWE NOMNE3HLIM W BaXHBIM NPUAAHUE
3aKOHHOTO CTaTyca YBNEYEHWIO WHOWEU-
AyankHeIM pagvoBewaHem, Kak cpeasl
AN Ha4yanbHOro BOCMUTAHWMA OyayLmx
NPodECCUOHANBHBIX KAAPOB ANA panvo-
BewarensHon otpacnu. "Kpyrnew cron”
pekoOMeHOoBan NPOAOMXUTE HAaYaTyio
paboty no pazpaboTke paavoO3NEeKTPOH-
HbIX CXEM W KOHCTPYKUUW CamOOentHOW
nepepawLllen annapaTtypel. aHTEHHBIX
CUCTEM W yCTponcTe npenadupHol obpa-
60Tk BewarenbHblx CUrHAN0B, NPUroa-
HbIX ONA NOBTOPEHUA MHOMBUAYANbHbIMW
BEWarensMy B [OMalUHUX YCNOBWUAX, a
Takxke Ana co3nanua CoBCTBEHHBIX My3bl-
KansHO-pa3roBOPHLIX NPOrpamm, COOT-
BETCTBYIOWMX NpoekTy "PernamenTta WH-
AveuayansHoro paguosewianva’.  Ona

aTOM LUenu BLINO peLueHo Npo-

Begywwme “kpyrnoro crona” C. Mmwernkos (cnesa) u C. Komapos.

cuTek PockomHanzop v MasHsein
PaanoyacToTHel LeHTD onpe-
| QEeNUTbL Paagvio4acToThl K Bbl-
0aTb paspeweHns B Auanaso-
Hax cpedHWxX, KOPOTKUX W yNbT-
pakopoTkWx BONH wHOMBWAOY-
dnbHbiM BEWATENAM
YyacTHmku "kpyrnoro crona”
NpUHANY pewexue obBparuTeca
Kk PepepansHoOMy AreHTCTBey no
neyaTy U MacCoBbi KOMMYHI-
Kauwam ¢ npocbboi nognep-
*aTb paboTel NO BLOENEHWIO
pPagMoYacToT K CO30aHuo ne-
FaneHbIX PaguoCTaHUMK MHOW-
BUAYANLHOMO BEWAHWH B ropo-
- pax AduHcke KpacHoapckoro
kpan ("Beuepnun ropog”),
Buiicke ("TexHonorusa"), Bna-
| aumupe ("Erepe”), n.rT. Kya-
| HewHoe lMNpuwozepckoro panoxa

BelaTenu.

Ons y4acTHUKOB W rocTen koHdepeH-
UMM HENOCPEACTBEHHO HA BLICTABOYHOM
cTerae komnaHun "PanwoeewlarensHsie
TexHonorun” Obina pasBepHyTa nepsas
neranbHan PaguocTaHuMa WMHAWBUAOYaANb-
HOrO PagvoBELLAaHWS, 3aperncTpupoBaH-
Has C Ha3saHwem "3eneHsii rnas”, onuue-
TROpAOLIMM coBOR rnasok wHaMkaTopa
HacTpowku — paguonamnel 6E5C, ¢ koTo-
PO B MHAMBUAYANBHOM BELaHuK CBA3a-
HO MHOro Tpaguuwn. [NMepepawwme aH-
TEHHLIE CMCTEMBI paanocTaHummn Beinu
CMOHTUPOBEHE!I HA KPbILLE BLICTABOYHOIO
naewnboHa 1 Npeactasnanu cobom yanu-

MomMuMo 3TOro. NUWL B NPEAEnax BelCTa-
BOYHOrO NaeuneoHa (Nockonsky 8 Mockse
4acToTHein pecypc B YKB auanazownax
MCcHEepnad), Ha BHYTPEHHIOK aHTEHHY LWNO
BEWAHWE B CTEPEOPEXUME HA 4acToTe
102,7 My mowmHocTeo 1 Br. Mpu 3atom
BCE MEepefaryuku M aHTEeHHbie CUCTeMbl
Gbiny camopensHble. JlMHelHoe BepeHve
npsamoro agupa obecnesmsan KONNeKTUs
papuocTtadumu "Komera” (B Hedopmans-
Hom adwupe ¢ 1983 r) — Naeen u Enexa
Xnonueel. Betk B adup annapatypon
paguocTaHuMmK "3eneHuin ras” o spems
npoeefeHnst KoHQepeHuMn noa CBOMM

NenuHrpagckon obnactu ("Ke-
HOTpOH"), Mockee ("3eneHeln rnasz” w
paguocTtaduus kadeaps Phgy MTYCW),
TiomeHn ("Bektop” v "Munena”) w8 aep.
Peixkukoso CepnyxoBckoro panoda Moc-
koBCkow obnacTu ("Kometa”).
KoopawHaumio paGot no peanusauun
npoekTa ¥ no NoAroTOBKe Cheaywlen
KOHbEPEeHUM peweHo nopyuynTs 000
"PannosellartensHsle TeXHONoOrmK' Kak as-
Topy uHuumatues. OneparneHoe nHdop-
MWUPOBaHWE O XOAE peanu3auuu npoekTa
Oynet BeCTUCh Yepes YNOMAHYTHIN CaunT.

Penaxrop — E KapHayxoga
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U3MEPEHUA

Ten, 608-83-05

MNpuem craTen: mail@radio.ru

Bonpoce:: consult@radio.ru

Ha MUKPOKOHTpoOnnepe

H. 3AEL, r. A3os PocTosckoii 06n.

lNpepnaraemuii vacroromep cobpanH Ha MUKDOKOHTpONNEPE M
CEeMUINIEMEHTHbIX CBETOAWNOAHLIX NHANKATOPAax C OOLWUM KaTOLOM.
Ero paspewaiwuwan cnocobHocte cocrasnser 0,1 My, 4To Moxer
6bI1Tb MONE3HBLIM NPV NPOBEAEHNN TOYHBIX U3MEPEHMIA.

OcHOBHbIE
TEXHHYECKWE XapakKTepUCTUKN

luanason namepsemsix yac-
TOT; MEtvrsis s i 0.107u...40
Bpemsa namepenus yactorsl, ¢ . .1 vnm 10

HyBCTBUTENBHOCTL, B ... ... ... .. .. 01
HanpsixeHwe nutanma, B ... .. .. 45..5
MoTpebnaemeblin TOK, MA:
B PEXUME OXMOAHMSA , . .. ... ... 10
MEKCUManNbHBIN . .. .. .. 35

Cxema wvactoTomepa nokazaHa Ha
puc. 1. Ha sxoge yCTPOWCTBa yCTAHOB-
neH komnapartop DA1, KOTOpbIA BKMOYEH
no TUNOBOW CXEME C MHBEDRTUPYLLMM BXO-
Aom. MNopor cpabateiBaHua KOMNapaTopa
MOXHO M3meHATe noaBopkol peauctopa
R4 — uewm Bonblue ero conpoTueneHve,
Tem seiwe nopor. PaBota komnapatopa
yNpaensaeTcs cMrHanom Ha exoge LATCH
(ebiBoa 5) DA1. kOTOpeIA nocTynaeT ¢
nuHuKn nopta RA3 (Bwieoqn 5 DD1). v pas-
peleHa Npu HU3KOM NOTMYECKOM ypOBHE
Ha 3TOM BXOAE.

BxoaHoi curHan npeobpasyetcs Kom-
napatopom DA1 B npsamoyronsHble m-
nynseel € yposHamu TTS1, koTopuie nocTy-
nawT Ha BXOM MMKPOKOHTPONNEpa AN ux
HanbHenwero cyeta BocbMupaspsaHble
perucTpel npeaaenutens, Tainmepa TMRO
W OBYX CHETHMKOB NPEPLIBAHWA NO nepe-
nonsedvio TMRO noacHvTeIBaIOT 3T M-
nynecel. MameputensHbiin MHTEepean 3ana-
et Tanmep TMR1.

WHdopmauwa B pervcTpax Tavmepa
TMRO 1 cyeTHMKOB AOCTYNHA ANIA HTEHWS,
a BOT COAEPXMMOE BbLICOKO4ACTOTHOrO
(Ao 90 MINu) perucTpa npepaenutens He-
noctynHo. MoaToMy ANA M3BNEHEHUA WH-
dopmayn, XpaHaWenca 8 HeM, npume-
HEH CTABLUMIA YXE KNacCuUYeckum cnocob
O0OCyYeTa MMNYNLCOB A0 NEpPEenofiHEHMS
npegnenutens. Mocne ocTtaHoBkW cueTa
zHavenne TMRO coxpansetcs 8 uwudpo-
BOM kOMNaparope. Yucno nofarHsix Ha
BXOO NPENOENUTENA MMNYNLCOB NOACYW-
ThIBAETCA, M NOCNE KaxAoro wumnynsca
CPaBHWBAIOTCA TEKYLLEE WM COXpaHEHHOE
3navenna TMRO. Mpuy uameHeHun Teky-

nepexnioveHns pa3paaoe Npu guHaMmuye-
CKOW MHAMKauuM ponxHa BuiTe Takoin,
4TO6LI HE BBIND BUAHO MEPLAHWA UHAOMKA-
Topa. Kak w3BecTHo, 3aTa YacToTa fonxHa
BbiTe He Huxe 25 u. BeibpanHas onm-
TeNLHOCTE MHAWKALMYK OAHOTO pa3paaa Ha
BOCBMWPA3PAOHOM WHAWKATOPE COCTaBs-
naer 3 Mc, NO3ITOMY 4acToTa Nepexnye-
Hws F=1/T=1/(0,003-8)=41,7 Ty, roeF —
vyactota obHOBNEHWs wHAukaTopa; T —
nepuwop. MNpw Takol 4acToTe mepuaHuie
WHOWKATOPa He 3aMeTHO.

MNepuoanyeckrn  MUKPOKOHTpONNEp
NpoBepseT COCTOAHWE KOHTAKTOB KHOMKW
SB1. Ecnu kHoONKa Haxara, TO COCTORHWE
¢dnara BpEMEHU U3MEDEHWA M3MEHAETCH
Ha NPOTWBONOMNODXHOE, NPWU 3TOM TaKke
W3MEHAETCA NONOXEHME 3ANATON HA WH-
Avkatope. [Janee nocnegoBatensHo Ha
WHOWKATOP BLIBOOMTCS uHGOpMAaUWa Oc-
TansHsuIx paspaaes. NocneaosarensHoCTL
BbIBOAA HA MHAMKALUWIO HAPYLWAETCA TONb-
KO NPEPLIBAHUAMM.

B nporpamme ncnons3oeadsl Aga npe-
pbIBAHWS: OOHO — NO pe3yneTaTy CpasHe-
HUA 3Ha4eHWit WecTHaauaTepaspaaHblx
peruncTpoe  cneunancHoro  cobbiTua
(CCPR1H 1 CCPR1L) 1 peructpoe Tainme-
pa TMR1 (TMR1H 1 TMR1L). apyroe — no
nepenonHenmio Tanmepa TMRO. Peruwcr-
pet CCP1 v TMR1 ucnons3ywTcas ans
GOPMUPOBAHMA BPEMEHHOND WUHTEpBana
vameperua yactoTel. Jenvtens Ha 10 ang
NONYYEHWA BPEMEHHOTO KWHTepsBana 1 ¢ u
eule oamH genutens Ha 10 ana nonyyenua
untepeana 10 ¢ peanu3oBaHel Ha OTAeNb-
HBIX perucrpax, KOTOpbIE 3anQnHAKTCH
npwv NpepbiBaHMY:

X551 ’2_‘ SA1 "Brn "
S L & F Boie 20 DD HG1
L ca DD1 Pici6Fs7s  R8—R15270  RL-FO30GDAW
ICI‘I ME y BB 4 A 11
Lt C1 L1 UmcLr mcu| reo L6870
220 x  $1100 wkrw R7 RB1 (22— SH2c 410100 12
X638 56 x[/] RB2 22D 0% = lole 718
c LIJ RB3 S = (SR b it £ I
013 SB1 RE4 42 [ }-EfF ‘mlf |;|_|i"_315 5
it MR RS 100 |2 RBS NN s (I P |
Kewe 1DA1 ISy RAD RE6 AL 37 i
RS [ RB7 |4~ S1HH !
R15 4
a7«ll DAt ADB611ARZ rCo P > 10
XS2 RC1 = RL-FO30GDAW
2 R1 10w C2“01 tK L‘\__\I—[;i: RA4 RC2 ::3 j A 19T
i . iy RS RC3 B 7% .
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1k 01 Mk 16 if o7 =
Puc.1 HKews 4 6 DAY, seis 8 19 DD1 = is

Mopt B mukpokcHTponnepa DD1 3a-
AENCTBOBAH ANR NOAAYM HANPAXEHWA Ha
anemeHTol a—h wHaukatopoe HG1. HG2,
a nopt C — Ans NOAKNKYEHWA KaToaos
3TUX WMHOMKATOpOB K obwemy nposoay.
Peawctop R7 senretcs "nogTArvean-
wum” ana niHuu nopta RAQ, a R6 ymerb-
waer enuaHue Ha komnapatop DA1 mm-
NynLCOB, NOCTYNAWLWWX Ha BXOA Npeaae-
nMTens B pexume aocqeta. PeawcTopbl
R8—R15 TOKOOrpaHWYMBawLWMe, OT KX
CONPOTUBNEHWMIA 3ABUCKUT APKOCTL CBEve-
HUA MHankaTopos HG1, HG2.

wero 3Hakenus TMRO nopasva umnynscos
Ha NpefoenwTens NpekpawaeTtcs. Hakon-
NEHHOE B MNaALEM DErMCTPE YWCno, npe-
obpa3osBaHHOe B AONONHUTENbHLIN KOA, W
ByneTt Tem umucnom, KoTopoe Geino B Npeg-
Aenutene. [BOWYHBIA KOO Ha BbIXOOax
YeTbipex BOCbLMMPa3pAAHLIX PErucTpos
npeobpasyeTcs B ABOWHHO-AECATUHHBINRA,
a 3aTem B KOA OJ19 YyNpaBneHua cemuane-
MEHTHBIMK MHAKMKATOPaMA.

Mocne nogausv NUTAKLWEro Hanpsxe-
HWUA OCYLLIECTBARETCH WHWUWMANM3aumMa
pPerncTpoB MWMKPOKOHTpONnepa Yacrora

Mocne coxpaHeHws 3HaYEeHWd KOH-
TEKCTHBIX perucTpos NPOBEPRATCH
dnarn npepwisanua. Ecnn npepsisanuve
NpoOvU30oWnNo NO NEPenCAHEHUD Tanmepa
TMRO, TO MHKPEMEHTUDYETCA CHETYUK M
nporpammMa BbIX0AUT W3 NPEepbLIBaHKUA.
Mpu NnpepeiBaHnK N0 pe3yneTarty cpasHe-
HuA moayns CCP1 3anonuseTcs perucrtp
aenutens Ha 10 u nposepsetca dnar
BPEMEHW u3mepenns. Ecnu ycTaHoBNeHo
epema uameperns 10 ¢, 3an0nHAETCA
perucTp genutens Ha 10. Mocne okoHya-
HWA BPEMEHW W3MEDEHWA BLINONHAKTCA
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Puc. 3

AOCYET W ONpEeneneHve COAepPXWMOro
npenaenvtena. Mony4eHHbie NaHHLIE Ne-
PEKOAMPYIOTCA B [O€BATL pa3paaos
NBOWYHO-NECATUYHOr O kopga. [Ana 3koHo-
Muu aHeprun bBatapew NOPTaTUBHOTO
npubopa BCe HeE3HaYaLWme HYNW racaTcs.
Mp¥ BLINONHEHWKW ONEpaumini BO Bpema
npepeiaHuin pabota tanmepos TMRO w
TMR1 He ocTaHasnWBaeTCR, NO3TOMY
UMKN M3MepeHWs NOBTOPSETCH Henpe-
DLIBHO

B yCTpOWCTBE NPUMEHEHLI PE3UCTO-
pel C2-23, P1-4, okCcWOHBIM KOHOEHCA-
TOP — MMNOPTHLIA, OCTaNbHbIE KEpaMu-
yeckme — K10-17. Komnapatop ADBE11
MOXHO 3aMeHuTe Ha komnapatop
ADB561, keapuesblin peaonartop ZQ1 —

2001 -—3—=

K ewpl

K ews13 00112
K R13 <o

Puc. 4

HC-49U Kronku SB1 v SB2 c camoe0a-
gpatom — MKH159. saiknoyaTens nura-
HWA — KHOMQOYHBEIKW C BO3BPATOM B
MCXOOHOE NONOXEHWME NOBTOPHbLIM Ha-
xatnem. KHONKa v BbikNYaTenNs OONX-
Hbl MMETE yOnuHeHHbie (10 mMm) TONka-
Tenu

BONBIWWHCTEOD 3NEMEHTOE CMOHTMPO-
BaHbI HA NEYaTHOM NNaTe U3 OJHOCTOPOH-
He GONBrMPOBAHHOND CTEKNOTEKCTONMTA,
YEPTEX KOTOPOK Nokas3aH Ha puc. 2.
CeeTooMOAHLIE MHOWMKATOPE MOHTUPYIOT
Ha Ne4artHown nnate Ui aHanoru4Horo
Matepwana, 4YepTex ee nokasaH Ha
puc. 3. Mnartsl yCTAaHOBNEHL! B YHUPULA-
poBaHHOM Kopnyce Z55 (puc. 4) paame-
pamu 105-63-28 [ns Bx0QHOrO rHe3na

| COOTEETCTBYWLLUEND AWamMeTpa.
| OTBepcTis OnNs TONkKartenewn
KHOMNKKW W BEIKNIOHYATENA nwuta-
| HWA AenalnT Ha BEPXHEN Kpbil-
| ke HYToBel MCKMOYUTE Chyyan-
| HOE BKMIOYEHWEe JacToToMepa
npu TDGHCHODTMDOBKB, Hanpu-
MED B KapmaHe, TonkaTtenw He
A0N¥HBI BBICTYNAaTh Hap Kpbill-
ko B 3ToM cnyyae ona Haxa-
TviA Ha TONKATENKM MOXHO NpK-
MEHWTE ABTOPYYKY, KapaHaaw
nau M3MEDWTENBHBIM - WyN
yacToTomepa. B BepxHen Kpbill-
K& KOpNyca CBEpNAT OTBEPCTUA
avametTponm 1,.5...2 MM ONA Bbl-
EQAOEB CEBETOOWMOOHLIX WMHOWMKA-
Topoe. NpeasapuTensHO CBEP-
NAT OTEEPCTUR AMaMEeTPOM
0.8...1 MM, MCNONBL3yA ne4art-
HYKD nnaty (cm. puc. 3) Kak
wabnox, a 2aTtem pacceBepnu-
BAKOT CBepnom Bonebwerce awa-
meTpa. MHaukatopel ycTaHas-
NUBAKT B 3TW OTEBEPCTWA C
BHELUHEWN CTOPOHEI, 8 NEYaTHY
nnaTty HapeeawT Ha BLIBOAL
WMHOWKATOPOB C BHYTPEHHERW
CTOPOHBI KPbLILWKW W 3aTEM MNpu-
navealwT. Ong 3nemeHTos nu-
TaHWA NPpYMEHEHa KacceTa Ha YeTeipe
INemeHTa TMnopasmepa AAA. npudem
KOHTAKTEl B OOHOM OTCEKE 3aMKHYTHI.
MnaTtel 1 KACCETY COEANHAKOT APYr C OpY-
roM WM30NWPOBAHHLIMW  MPOBOAAMM,
Hanpumep MIT®-0,07. BrewHwn Bua
CMOHTUPOBarHoro npubopa nokasad Ha
puc. 5.

Moche BKNYEHWA NMTaHMA B TEYEHWe
0OOHOWN CeKkyHObl BO BCEX paspsaax uHou-
KaTOPOB MNONBNAKTCA HyNW, a 3aTem Bbi-
CBEYMBAKDTCA ABE 3ansaTwie, Bulgensaoume
pa3spsaasl eavHULL, OECATKOB W COTEH repy,.
Mpu wHaxatuu Ha xHonky SB1 3anatwie
COBMraOTCA BNEBO Ha 0AWH pa3psa. Ecnn
aTW ONepauyvm BeINONHSIOTCR, 43CTOTOMED
rovos k paboTte.
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HanaxueaHwe CBOOMTCH K YCTAHOBKE
4acTOThl KBAPLEBOro redepartopa. [ns
3TOr0 HA BXOA 4acToTOMEpa noaatoT
CirHan C W3BeCTHOW YacToTow M nog-
bopkow koHmeHcaTopoe C6 wni ycTa-
HOBKOW MOCNENOBaTENLHO C PE30HAaTo-
pOmM KOHAEHCATOPA EMKOCTBIO
10...100 n® (Ha nnate ONA HeEro npeny-
CMOTPEHO MECTO, B KOTOPOE npeasapm-
TENEHO MOHTUPYIOT NPOBONOYHYIO Nepe-
MBIYKY) YCTAaHABAWBAKDT 3TO 3HAYEHUE
HACTOTEl Ha vHAwvkaTope [Ans obnerye-
HUS Mpoueaypbl MOXHO YCT2ZHOBWTb
NOACTPOEYHBIE KOHAEHCATOPLI, HAanpw-
mep KT4-25 Cnepyer oTMeTuTes, HTO
Ana obecneyeHna TOHHOCTH M3MEDEHNA
HacTOThl B OONW repL CReayeT npume-
HWUTL 3TW KOHOEHCATOPLI. 3@ TAKXKEe KBap-
UEBBIA PE30OHATOP C NOBBLILLEHHON TEp-
MOCTabUNbHOCTEIO.

Or penaxuuy. 470681 MCKMIOYNTE NDOTE-
KaHK1E NOCTOAHHONO TOKE Yepe3 BXOARHLIE e
HACTOTOMEDPA, CASAyeT BRMOYITE Anoas VD1,
VD2 napannensHo peanctopy R2 (Nocne koH-
naeHcaropa C2)

TekcT 1 kOALI NPOrPaMMEl MUKDOKOHTPO-
nepa 4acroToMepa HAXOASTCA Ha Hawem
FTP-cepeepe no aapecy <ftp:/ /ftp.radio.ru/
pub 201003 fmeter.zip>.

Penaxtop — M. Hewaes,
rpaguika — M Hewaes, oo — aaropa

I
‘.

Pabouee
| MecCcTO

‘paauvonobuTens

|
B. BAPAHOB, r. Xapbkos,

' YxpaunHa
| I l pobGnemy opranusaunn paboue-
] ro mecrta o0O6bMHO KaxObin
(pannonnbuTens pewaerT camocTos-
| TENBHO, cOODPAa3yACL C KOHKPEeTHBI-
IMW KMAULLHBIMWY YCNOBUAMK. 30ech
lIxe s npeanaraw oBcyauTe NUWL
{HEKOTOpbLIE 4acTHLIE BONPOCL! CBS-
||3aHHBIE C BHEOpeHuemMm B npakTury
' pPaanonBUTENLCTEa KOMMALIOTEPHOM
TeXHUKK

Deno B TOM, 4TO Ha pabouyem
imecTe, U 6e3 Toro BCcerna TecHOM,
| Tenepk NoTpebfoBanockL YCTAHOBUTHL
| KOMNBIOTER, MOHWUTOP, NpUHTEP,
\|knaewatypy... © npeanaraio pasme-
[CTUTL 4acTe annapartypsbl Hag cTo-
[ lnom. Ecnu Bel k1BETE B NaHeNeHOM
| UNu KMPAKMYHOM AoME, TO yAOGHO u
|AOCTYMNHO pewwTe 3Ty 3apady cC
NOMOLWBLID  CTankHeiXx CTEpXHEN,
| 2aKpennAeMEblx B CTEHE GHKepamu.
| B mMarasuHax CTpoOUTEeNbHbIX TOBA-
||| poB WHMpPOKWIA BeIOOP aHKEpPOEB pas-
'1. NUHHBIX PasMepos 1 KOHCTPYKUMIA
[lAna ycTtaHoBkWM kKaxpaoro annapara

|
|

—lllnoTpebyloTca nea aHkepa non Gont

;I M10 n ABa CTafbHBIX CTEPXHA C
[l pe3c60n M10 Ha ogHOM U3 KX KOH-
[jjuoB. AnuHa pesbbbl ponkHa GbiTh
[!iHEMHOI'O Honblie ONWHBL @HKEepPHOTro
i'_|6OJ'ITa.

Ill B cTeHe ceepnAT OBa OTEEPCTURA,

| Bylowne eeibpaHHomy ankepy. Bontel
|.,M3 aHKEPOB BLIBHHYMBAIOT,
it: MECTO BEMHYMBAKT NPUIOTOBNEHHEIE
|licTepxHn.  AHkepsb
J
|
|
|

|cnysae HEOBGXOAMMOCTH CTEpPXHU
| nerxo mMoryTt 6biTe AEMOHTUPOBAHLL.
a] Ana Toro 47obBel ycTanaenuieae-
P.

OTBEPCTMA K 3aTArMBalT rakammn B

Mblli aNNapaT He CKONB3WUN N0 CTEPX-

HAM, cChneaoyetr Ha HWX

1

|| Hawkwn moxHo vcnone3oeaTth NNa-
i
l|3aTe OAOHBA OT XECTEMX ANTEYHBIX

|| Ny3bipEKOB NOAXOOALINY Pa3mMepoB)
‘f'wnw merannuyeckne. Kpenute mx kK
|llcTepXxHaM cnenyet ¢ NOMOWBIO
||HeBonbwWWUX MEeTaNNUYECKNX XOMY-
TOB, 4T0Ob HE ocnabnATe CTepXKHW!

!%
|| ceepneHuem KpenexHbiX OTBEPCTUIN
I

1 Ona ocobo TAXenslx annapartos

( )
L\ OBMEH ONBLITOM J

BCTagnqawT B |

|cTUKkOBBIE (ECnW, Hanpumep. oTpe- |

I

Penartop — N Nomakun

|AvameTpon U rnybuHow cooTeeTcT- |||

Ha ux |

yKpenuTb |
llHawkwn, B KOTOpbLIE NONXHBLI BXOAWTL

M3naTenbLCcTBo
«Hayka v TexHuxka»
npeacraanseT

none3Hblie KHUrum

MAPKUPOBKA
OBO3HAYEHWA

AHANOMA
BNEKTPOHHLIX
KOMNOHEHTOB

A Benoe
Camoyuurens
pa3spaboTumka
YCTPOWCTE Ha

MWKPOKOHTpONNEpax

AVR

Knwra +CD

2-ev3n , nepepal u gon
Dopmar: 165 x 235w
Ofbem: 544 ¢

Uewna: 296 pyb

bl

AF-HF

B lpamoTeer

Hoeuuok
8 UHTepHeTe

F.patvui caMoyumTEN:

Dopmar: 140 x 205 v
OBnem: 256 ¢
Uena: 110 py6

C KopRkvH-Yephsx
Mapkupoeka,
oboaHavenus,
2HANOM 3NEKTPOHHBIX
KOMMNOHEeHTOB

+ LBET. BKNEMKK

KapmarHes CNpasoyHiK

Dopmar: 105 x 140 mm
Obwem: 286 .
Uema: 119 pyl

CAMOYYNTENS
MINRPBXGHTPRAREPAN

47 4 ;
A

- S

C Kopaxuw-Heprax

CnpasouHuk no
COBPEMEHHbIM
ABTOCMIHANU3AUMAM

Tom 1
Tom 2

Dopmar: 165 x 235w
Qbwem: 120 ¢
Uena xaxgoro Toma: 186 pyh

B. Mowomapes

Hoew4ox 3a
KOMNBIOTEPOM,

Bce camoe
Heobxoanmoe, 4100w
oceonTs pabory

Ha KOMNbOTEPE

Dopmar: 140 x 205 am
Obuem: 256 ¢
Liena: 110 py6

Onnata - N AoNYWERKW Ka NovTe.
B UGHY KW RS EXDART NONTUBLE PACXOAL!

Pocons-
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MMnynbCHbIN NabopaToOpHbINA
6n0K NnuTaHna Ha LM2575T-Adj

A. BYTOB, c. Kyp6a Slpocnasckoii 061.

Bnoku NUTaHUA C MOHUXAOWKWMKU TpaHChOopMaropaMmm Ha OCHOBE
UMIYNbCHLIX CTabMNN3aTOPOB HaNPS)XEHUS OTAINYAIOTCa OT BGJIOKOB
AUTaHUA C JIMHEHHbIMKU CTabunuzarTopamMu 3HaAYNTENbHO GOSBLIMM
KO v medswmnmm rabapuramMuy npM ogMHaKoBOW BeIXOQHOH MOLHO-
cTHn. BHMMaHUIO yuTaTeney npegnaraeTcs KOHCTPyKUus perynmpye-
mMoro naboparopHoro 610Kka NUTaHWA ¢ MMAYLCHBIM CTabunnzaro-

POM HaNPAXeHUs.

( “xema Gnoka nuTaHua nokasaHa Ha
. puc. 1. On 6bin paapaboTtaH Ha ocHO-
se ctabwnuaartopa Hanpsxenus [1]. Mpea-
naraemblit 6nok NuTaHua cobpad Ha OCHO-
Be mMukpocxembl LM2575T-Ad) dupmel

Hanpsxenwe cetw 220 B yepea nnae-
kyto BcTaery FU1 v 3amiHyTEIE KOHTAKTH!
BeIKNOYaTens SAT nocTynaer Ha nepsusy-
HYK0 0OMOTKY NOHMXaWero Tpadcdop-
maTtopa T1. Hanpsxenwe BTOpW4HON 06-

o

pPYIOT nepemeHHbiM pe3vcTopom R3
nNepeMeLleHne ero Aeuxka BHM3 (No
CXemMe) NPUBOAUT K YBENUHEHMIO BelXOa-

B VD1 14148 7 HL3
Ak RL30-SR114S HL1, HLZ RL30-WH744D
L FU1025A
L = i
VD3 C4 c11 - VDS
@ X C8 068 RV,
= SR360°7 [O1mk  qi - 01m] | SR360
5 RU1 VD4 '|' i
e MIG1CI 471 sra60 L e Ci12 7 VD6
_1—0 1 MK 01w T sRr360
RN
SA1 "Bkn " > }.._.
= o PA1
C9 068 mx R5™ 51 K, _
> Py e —1: :: "'.-I
I l | RE 22«
? = DA1 LM2575T-Ad) L1 N
ot 0,1 Mk 2 e
1N PV\'C ouUT| VWL 3, o
—| 3300 MK X 4 — R3 c10 l R? w
x358 F‘ FB 47 068 MK 7k & i
LS GRoFF GNDP—4 VD2 Bee C‘|3 =
10 MK X | L ;SR360 . 8 ik 470 mr x g
x35B 1 | R4 OUU MK X = B g
l 3« x 258 2

Puc. 1

Motorola. 3ra Mukpocxema npeacraenset
coboi MMNyNLECHLIM cTabunu3aTop Hanps-
KEHWs NOCTORHHOTO Toka C perynupye-
MbiM BbIXOOHEBIM HanpskeHuen. Hactota
npeobpa3sosanua (52 klMy) onpepensertcs
BCTPOEHHLIM reHepaTtopom. Mukpocxema
paboTtocnocobHa Npy BXOAHOM Hanpaxe-
Hav go 40 B, weTepean perynuposku
BLIXOAHOro Hanpsxenua — 1,2... 35 B npu
Toke Harpy3ku go 1 A. MuHumansHas pas-
HOCTE MEX[Y BXOOHLIM W BBIXOOHLIM Ha-
npsxednamu — okono 2 B. Wmeetca
BCTPOEHHAA 3aLMTa OT NPEBLILIEHVA TEM-
nepaTypsl, KOPOTKOrO 3aMbIKaHWA B UENW
Harpyskm 1 neperpy3sku no ToKy.

Bnok nutaHwa obecneynsaeT Tok oo 1A
npu ebixogHom Harmpsxedun 1.2..15B
Mpu ranpsxerHun 15...18 B makcwmane-
Hblll TOk cHwxaetcs no 0.5 A, 4to 0b6y-
CNOBNEHO TWMNOM MNPUMEHEHHONO MOHW-
*awowero TpaHcgopmatopa. Ecnv Heob-
Xx0aumMo, 4ToGbl BLIXOAHOW TOK gocTuran
1A BO BCEem WHTEpPBane BbIXOOHOMO Ha-
npaxeHus, cnegyet NPUMEHUTE MOHW-
Xawwm TpaHcdopmMaTop C HANPAXEHW-
emM BTOpWYHON 0BmoTkkn 22 B. MNpu Beixog-
HOM Hanpskennn 5 B 1 Toke Harpyakn 1 A
crabunuzatop notpebnaer OT BbINPAMU-
Tens Tok 0.23 A v ero KN cocraenser
okono 90 %.

HL4 RLBU-YG414S

MOTKW 4epe3 CAMOBOCCTaHaBNUBAKILLINIA-
ca npepoxpanntens FU2 [2] noctynaer
Ha MOCTOBOW BbINPAMUTENL, COBpPaHHbLIRA
Ha pwopax LWotkm VD3—VD6. Mpu-
MEHEHME Takux OWOA0B YyMeHbwaeT
noTepu MOWHOCTI HA MOCTOBOM BbINpA-
MWTENE B CPaABHEHWW C OBLIYHBIMK ANO-
Aamu, YMEHbLWAETCA TEM CamMbiM Harpes
INEeMEHTOB, H4TO aKTyanwHO ans Gnoka
nutTaHws B mManorabapuTHoM Kopnyce.
Ceetopwon HL3 kpacHoro ueeta cee4e-
HUS curHanuaupyer o cpabatwiBaHun
caMOoBOCCTAHABNWBAIOWErocA nNpeno-
xpanutena FUZ, koTopwiit HeobBxoaum
AN 3aWwuTel TpaHcdopmaTopa oT nepe-
rPY3KKM NPY HEWCNPAaBHOCTAX BbINDAMW-
TEena wnu Mukpocxems crabunwaaropa.
Bapuctop RU1 coBmecTHO C nnaskow
ectaskon FU1 aawumwaet tpaHcdopma-
TOP. ANOAE! BEINPAMUTENS 1 cTabunuaa-
TOP OT MMMYNLCHBIX U KPAaTKOBPEMEHHBIX
nNepeHanpmKeHnii.

Mynbcaunm BEINPAMNEHHOMO HANPAXe-
HWA CrNAXWBAET OKCHMOHLIN KOHOEHCaTOP
Gonbwon emkocty Cl1. Kepamuuyeckue
koHpeHcartopel C3, C8, C9 v TanTanossiv
C2 CHWXAKT YPOBEHb BHICOKOHACTOTHBIX
nynbCaumin. ITO CHUKABT NOMEXW, NOCTY-
nawuwme B CeTb OT MMNYNBCHOTO cTabunm-
3aTopa. BeixogHOE HanpsxeHue perynu-

HOro Hanpskenwst. [poccens L1 — Hako-
nutensHelit, CBCTL2C10C13 — dunetp
HUXHWX  HacTOT, KOTOPLIM YMEeHbLWaeT
nNynsCauuy BLIXOOHOMO CTaBUNUanposaH-
Horo HanpsxeHwa. Peavctop R6 eeinon-
HAET GyHKUWMW Harpy3ku, ecnu K Boixoay
6noka NUTAHWMA peanbHas Harpyska He
nonxmoyeHa. Ceedenne ceetonuona HL4
CUrHaANM3WPYeT O Hanu4Mu BLIXOAHOTO
Hanpsxenus bonee 2 B. Ha mukpoamnep-
metpe PA1 v peauctope RS cobpaH
BONETMETP, M3MEPSIOWMA BEIXOAHOE Ha-
npsxerve. [poccens L3 ymeHswaeT ypo-
BEHb CUH(A3HLIX BLICOKOYACTOTHBIX MNO-
mex. Ceetoanonsl HL1, HL2 nosbilweHHOR
apkoctn Genoro upera ceeqYeHwA noa-
CBEYMBAKOT LIKANy BONLTMETPA WU OAHO-
BPEMEHHO CNYXaT vHAWMKaTopamMu BKO-
HYEHUA.

MpumeHeHbl NOCTOAHHLIE PE3UCTOPBI
ANA NOBEPXHOCTHOMO MOHTaXad, Hanpw-
mep, P1-12, PH1-12. NepeMeHHbin pe3unc-
Top — ClM3-4 unu aHanoruyHbIn manora-
HapUTHLIN C NYHEMHOM XapakTepUCTUKON,
ero MeTannMYeckuin Kopnyc Heobxoamumo
coeauHuTh ¢ oBLWwWM NPOBOAOM, 8 Ha OCb
HageTe PyHMKy W3 W30NALMOHHOTO Marte-
puana — Mukpocxema ctabwnuaatopa
YyBCTBUTENLHA K HABOAKam Ha exope FB.
BapucTop MIG10-471 MOXHO 3aMEeHNTE Ha

BUHVLUU MIMHKROLOU

81-88-L09 "'uaL
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sapuctopsl FNR-14K431, FNR-10K471,
FNR-14K471 1 aHanoruyHeie Ha Hanprxe-
Hue 430 unn 470 B.

OxcunHeie koHgeHcaTopsl (kpome C2 u
C14) — uMNOpTHLIE, OTEYECTBEHHLIE KOH-
aexcartopbl K50-35 npumeHaTs He peko-
meHayertcs. KoHpencatopel C2, C14 —
TaHTanoeble ONA NOBEPXHOCTHONO MOHTAa-
*a. KoHnencatop C14 ycraHaenvealT Ha

15...25 BT, Hanpumep, yHMDULUMPOBAHHLINA
TMN115-8. CamopensHbiin TpaHchopmatop
MOXHO HaMoTaTek Ha LL-0bpaaHom marum-
TONPOBOAE € MNOWAALID LIEHTPaNLHOMO
kepHa 6,25 cm’. MepeudHas o6mMoTKa co-
nepxut 1800 ewTkoB npoeopa MN3B-2
avametpom 0,2 mm, BTopudHas — 155
BWTKOB TaKOro Xxe NPoBofa auvameTpom
0,68 mm. MNpu oTcyTcTBMKM OTBOOMA OT

cepeavHsl  BTOPMY-

KOHUE BbIXOAHOro COBOVHWMTENBHOrO Ka-
6eng ona noaknYeHus Harpyaku. Mpu oT-
CYTCTBMM KOHOEHcaTopa Ha pabodyee
HanpsixeHue 25 B ero MOXHO COCTaBWTb
13 ABYX NOCNEeLOBATENbHO COEAMHEHHbIX
Ha HanpsxeHune 20 B. Bce octanbHbie
KOHAEHCATOPL — KepamMu4eckve ONA no-
BEPXHOCTHOMO MOHTaXa TUNOpPasMeposB
0805, 1206. KongeHcatop C3 npunaw-
BAKOT HENOCPEAOCTBEHHO K BeIBOgam 1 1 3
crabunuzatopa DA1. MNpu npumeHeHun
NOCTOAHHLIX pe3auctopos MIT, C2-23 un
KEPaMUHeCKUX KOHOEHCAaToOPOoB C NpPOBO-
NOYHBIMK BeIBOAaMKU rabapuTHelie paswme-
pbl BNoKa NUTaHWs BO3PAcTyT.

Huops Lotk SR360 moxHO 3ameHuTs
Ha auopel MBRD350, SK35, MBRS360T3,
MBR350, MBR360, KA2686. Mpw otcyT-
CTBMM Takwux OMOA0B MOXHO NPUMEHWTH
nuoael cepun KA213. o KNA 6noka nuta-
HWA NPY 3TOM YMEHBLUWTCA, a TemMnepary-
pa BHYTPW Kopnyca soapacTteT BaameH
ovona 1N4148 moxHo ycraHoeuts nioGoin
onop w3 cepun KAO521, KAS522 Cee-
Toovoab HL3 v HL4 — Takxe mobwie 13
cepuin KMUNAG6, KWNA21, L-934. CeeTo-
avoabl RL30-WH744D (6enoro usera
CBEYEHWA) MOXHO 3aMeHnTb Ha 504UWC

Mwukpoamnepmetp PA1 — ME8501,
M4761 nnu aHanornyHen OT URankKaTopa
YPOBHA 3aNMCU—BOCNPOM3BEOEHWNA OTe-
YeCTBEeHHOro marHutodora. Boiknova-
Tenb NUTaHMa — knasuwHsld IRS-101-1A3
wnu IRS101-12C ¢ HEeoHOBOW MHAUKATOP-
HOW Namnoi, HO MOXHO NPUMEHWUTL NBo
manorabapuTHLIN BLIKIIOYATENb, Paccqm-
TaHHBIA HA KOMMYTAUMIO HANPSXEeHWs
220 B nepemenHoro Toka. CoeauHuTens-
HbliA Ka6eNb NUTaHWA 018 NOOKIOHEHURA Ha-
rpy3Kkun — OABYXNPOBOAHbLIA, ONMHOM A0 | M
C ceqeHvem kaxnoro nposona 0,75 mm’.

Nonuxarowwin TpaHchopmaTop npu-
MEHEeH roTosbii OT anekTpodona "Ukap™.
B3aameH Hero MOXHO npumMeHnTs niboin
aHanorMyHbBlA ¢ rabapuTHOM MOLLHOCTLIO

HOW 06MOTKM pesn-
cTop R2 noakno4aoT
K HUXHEMY NO Cxeme
BLIBOAY BTOPWHYHOM
obmoTkwn. MNpu aTom
COMPOTUBNEHME W1
MOLLHOCTL 3700 pe-
ancTtopa R2 Heobxo-
OWMO  YBENWHWTL B
ABa pasa.

Opoccens L1 Ha-
MOTaH Ha Tpex ckne-
EHHbIX BMEeCTe mar-
HUTONPOBOAAX
K20x12+6 n3 ¢peppu-
Ta 2000HH. Own co-

Puc. 4

Heobxoaumo Haadunem CTO4UTL Kpas
MarHuTONpoBOAOB W 3aTemM 06MOTaThL Mx
CnoemM NaKkoTKkaHn,

Bce anemeHTbl yCTPOWCTBA pasmelue-
Hbl B CAaMOAENLHOM NNacTMacCoBOM KOp-
nyce c rabapuTHbiMW  pasmepamu
85x56x106 MM, ckneeHHom wn3 kopobok
ONS NNEHO4HLIX 35 MM Cnainnos (puc. 2).
PasmeweHne 3N1eMeHTOB B KOPNYCe O4eHb
nnoTHoe (puc. 3), NOCKONbKY NONOBUHY
ofbema 3aHUMAIOT NOHWXAIOWMWIA TPaHC-
dopmaTop U MUKpoaMnepmeTp. B HukHen
HaCTW CTEHOK KOpnyca npOCEBepneHo
OKONO COTHW BEHTUNALUMOHHLIX OTBEPCTUIA
awameTtpom 2,5 MM, Bonblag YacTs peta-
Nel pasmeuleHa Ha MOHTaXHOoR nnarve
pasamepamu 46x72 mm. MoHTax anemex-
TOB MPOBOAST HABECHLIM CNOCOBOM.
BblBooHbIE 3NEMEHTBI pasmelledsl Ha
OO0HOW CTOPOHEe nnatel (pwuc. 4), a ane-
MEHTbl [/18 NOBEPXHOCTHOID MOHTaxa —
Ha BTOPON.

Bapuctop RU1 npunasH k euiBogam
TpaxcdopmaTopa. Ha BepxHei 4acTu Kop-
nyca ycraHoBneH mMukpoamMnepmerp, ANR
HEro CAenaHo NPAMoYroNsHoe OKHO COOT-
BETCTBYIOLWErD pa3smepa.
Ceetogvonst HL1, HL2 npu-
KNeeHsl K MUKpOamnepmeTpy
C ABYX CTOPOH Tak, 4TobBbl OHK
oceewann ero wekany. Wu-
TerpansHell - crabunuaaTtop
LM2575T-Ad] xenatenbHO
YCTaHOBWTL Ha TENNOOTEBOA
obwen nnowaaso 4...8 cm’,
W3rOTOBNEHHLIA W3 cnnaea
AMOMUHWS WK Megu.

Hactpoika cobpaHHoro
6noka NUTaHWA 3aKNIYAETCH B
| YCTAHOBKE BEpXHEW rpaHwvubl

BbLIXOOQHOMO HaNpPAXeHws nof-
| Bopxon peauctopa R4, a noa-
| Bopkoin peswcTtopa RS ycra-
| HABNWMBAKT MAEKCUMAfNBHOE
| 3HaYeHne WM3IMEPAEMOro Ha-
| NpsxeHnsa. 3aTem C NoMOLLLIO
obpa3uoBoro  BONLTMETPa
NPOBOAAT TPAaYWMPOBKY LIKa-
Nbl BCTPOEHHOMO BONBTMETPA.
Ecnn  Heobxoammo, 4106kl
BN0K NUTaHWA MMEN 33Ty OT
neperpy3ku nNo TOKy npu pas-
AVHHBIX ro 3HaYeHWAXx, HTO
aKkTyanbHo, B NEPBYD oye-
pegb, Aons nabopaTtopHoro
npUMeHeHus, nocnenosa-
TenbHo € AOpoccenem L2
HEoOX0AMMO YCTaHOBUTL He-
CKOMBKO MEPEeKNiYaemslx ca-
MOBOCCTaHABNUBAKWMXCA
NpeaoxpaHnTenem Akl Ciy-

gepxut 12...15 BWTKOB CAMOOENLHOTO
nuTueHgpata, coctoawero ua 20 0Tpeskos
nposopa N3B-2 anamertpom 0,18 mm.
OTpeskn ckNaabBatoT BMECTE 1 CBUBAIOT C
NOMOLLEID PYYHOrO HAMOTOMHOrO CTAHKA,
PY4HOR Apeny, 3NeKTPUHEeCKoN OTBEPTKW
wnu  anektpogpenwn, pabotalowen Ha
manelx oboportax. NpumeHeHwe nUTueHA-
para ymeHbwaer NoTepw MOWHOCTW B
gpoccene L1 w obner4aer ero HamoTKy.
Ans w3rotoenexwws papoccenen L2 v L3
npUMeHeHsl MarHuTonpoeoasl K16x6x4.5
n3 ¢depputa 2000HH, ppoccens L2 co-
nepxwut 16 ButkoB nposoga N3B-2 0.68,
L3 — 2 B1UTKa BLIXOAHOMO ABYXNPOBOAHOIO
kabensa. MNepen HaMoOTKOM BCEX Apoccenen

HO TOMY, KaK 3TO peanu3osaHo
8 [3].
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O6meH nHdopmauumenn ¢ USB HID

YyCTPOUCTBOM

C. CYPOB, r. HmxHnuii Hosropopg

CpeAaun ycTpoHcTB, Noak/io4YaeMsiX K KoMnsioTepy no wune USB,
umMeeTcs knacc taxk HassiBaemsix HID (Human Interface Devices) —
YCTPOMCTB B3aWMOR[RENCTBMNS YeNloBeka ¢ KoMmneotepom. “Cnaboe
3BeHO" 3[46eCh — YEeNnoBeK, Mo3TOMY BbIXOA4ALMA 33 €ro BO3MOXHOCTH
BBICOKOCKOPOCTHOH 06MeH GosbiimmMn obbemamm mHpopMauum He
TpebyeTcs. 3TO 3HAYUTENEHO YNPOLAET KaK anfnapaTHylo, TaK v npo-
rpaMMHYy0 peann3ayunio nHrtepgenca nogobHbIx yCTPOHCTE.

Xors nepeoHayansHo k HID 6biny oTHECeHbl KOMMbIOTePHLIE KNa-
BHAaTypbl, MbILUKM, IDKOWCTUKN WU ApYrue yCTPOWCTBA Py4YHOro ssoga
uHpopMaLMM, CeroflHs rno Tem Xxe NPUHUNANAM NOAKNIOYAOT K pa3b-
emy USB koMmnbioTepa nporpamMmmartopsi ¥ MHOrvMe Apyrve m3gqenus.
O6nervaer aty 3agayvy Hanuyue QOCTYNHbIX (MX Nerko HaWTh B
HHTepHeTe) nporpaMMHbIX APariBepoOB A/18 BCTPAUBAHUA B KOMMNbIO-
TEePHbLIE U MUKPDOKOHTPOINEPHbIE MNPOorpamMmMsi.

B npepnaraemoi cratke aBToOp Ha npumMmepe pa3paboTaHHbIX UM
AKemoHcTpayunonHoro HID Ha mukpoxkoHTponnepe ATmega88 v B3au-
MOAEHCTBYIOLEA C HUM KOMMNbIOFTEPHONW NPOrpaMmbl pacCcKas3biBaerT,
KaK opraHu3oBate U MCnonb3oBare cea3s HID ¢ komnewoTepom no

uHTepgericy USB.

EMOHCTPaUMOHHOE MWUKPOKOHTPOS-

neproe HID (panee no Tekcty —
YCTPOWCTBO) cOBpAaH0 HA MakeTHOW nnarte
no cxeme, naobpaxerHHoi Ha puc. 1. OHo
cnocobro npuHUMaTL No wuke USB ko-
MaHAb! Ha BKIHOYEHWE 1 BEIK/IIOYEHWE CBE-
Toawopos HL2 v HL3 n nepenasats No 1o
XE WuHe MHQODMAUWKD O COCTORHWI KHO-
nok SB1 1 SB2. Ucnonkayetca pexum LS
(Low Speed) wwHel USB — ckopocTe 40
1,5 M6uTt/c, npeaycMOTPEHHBIA Kak cne-
umndwkaumwen USB 2.0 [1], Tak » Gonee
crapown USB 1.1 [2]

B pexume LS aonyckaeTcs coennHe-
HWE YCTPOICTBa C KOMNbIOTEPOM Aelue-

BbIM HE3KpaHWpoBaHHeIM USB-kabenem
Ha opHom koHue ctanpapTtHoro kabens
vmeeTcs eunka USB-AM, nopknodaeman
K KOMMbIOTEPRY, @ Ha ApYyrom — Bwika
USB-BM pona coeAvHeHWs C YCTPOWCT-
som, oBopyaoeanHbIM po3eTtkon USB-BF
(XS1).

MNockoneky ypoBHW CWUrHanoe, noga-
Baemblx Ha CUrHanbHele nHUK D+ v D-,
He [omkHLl npeesiwate 3,3 B, a mukpo-
koHTpOoNnep DD1 nuTaeTca HanNpaXeHuem
5 B, npeaycMOTpeHs OFpaHuYnBaowme
HaANPSXEHWE Ha 3TUX NIMHUAX CTabunUTpo-
Hbet VD1 u VD2 Pesuctopel R1 1 R2 He
TONBKO CNYXKAT 3AEMEHTAMI OrpaHuyuTe-

b Vee
4+—=Kewe 7 DD1 557 RST
C110mex SB1 (epran)| 53, ATmegaB8-20P! ] m%scl nggﬁw
x 6i3 B < URST meu| Pe3 L I L ~sSCK
0_1 PB4 —=GND
'l'or j SB2 (6enar) R4 15k L2_3‘ PCO PBS RS HL1 .,
C20,1 Mk PC2 330 !
} pos 12— LSS —
aeoz| |PO7{12 b
PD3
XS1 USB-BF (1 Foe 30 o
i B 7 e
Cia 8 - X2
D-) Za1 12 My = 3,
D+ >3 EUE E—-@—
anp >4 &L K voz 1 ca -J—C4 R
7 KC133A KC133AT 22 T 22 27 DD1
K
HL1 - kpacHen, HLZ - 3enedbin, HL3 - xenTbin
Puc. 1

I© ° I - I BootLocki2 I BootLockll [~ Bootlock02 T BootLock®l I Lock2 1™ Lockl

Puc. 2

© < or <« ° [ BOOTSZ1I™ BODYSZO! BOOTRST
I revin) I pweNF Pep T wDTOMT EESAVE [T BODLEVEL2 (™ BODLEVEL! [ BODLEVELOD

I~ CKDIVB ¥ CKOUT [~ SUT1 I SUTO [T CKSEL3 I™ CKSEL2 I~ CKSEL1 [T CKSELO

new, Ho 1 YCTpaHsaoT konebanua ("3B0H")
Ha nNepenagax CUrHanoe, NPUHUMAEMBIX
MWKPOKOHTPONNEPOM.

C nomowbio peavctopa R4 Ha nuHWW
D- yctanaenvsaeTca ypOBEHb Hanpsxe-
HWS, NO KOTOPOMY KOHTpONnep USB kom-
nelOTEPa ONO3HAET NOOKNHEHHOE YCT-
poncTeo. MukpokoHTponnep DD1 nocne
NONY4EHUs NUTAHWA C NWHUK V.. unu B
cnyyae nNpUHYAWTENLHOWM YCTAaHOBKW B
WCXOOHOE COCTOSHWE YCTaHaBNWBAET Ha
ceoem Beisoge PC2 1 Ha koHTakTe 2 pass-
ema XS1 HU3KWIE YPOBEHL, 03HAYAKOLWMIA
ons koHTponnepa USB, 4to yctponcTeo
HE NOAKNIYEHO, a nocne Hebonbwon
nayssl — BLICOKMIA (NOAKNIOHEHO HWU3KO-
CKOPOCTHOE yCTpowucTeo) Bes 3toro yer-
POWCTBO WHOMAE ONO3HAETCH KOMMbIOTE-
POM HEKOPPEKTHO

Ceetogmon HL1 curuanuawpyer o
HanM4yMu HanpaxeHws nNMTaHWa MWKpOo-
koHTponnepa. Kovpexcatops C1 m C2 —
BnokupoBoYHble B uUenu nutanwsa. po-
BOOAMM, 3AKAHYUBAIOWIMMWNCS CTRENKAMM
(B BEpXHEM NPABOM YrNy CXEeMbi), MUKPO-
koHTponnep DD1, He naenekas n3 ycTpom-
CTB&, NOAKNYAINT K NPOrpamMmMaropy ons
3arpyakn nporpammbl.  Kondurypauus
MWKPOKOHTPONNEPa [OMXHa COOTBET-
CTBOBATb NOKa3aHHOW Ha puc. 2 (1306-
paxeH dparmeHT okHa "Configuration and
Security bits” nporpammer PonyProg).

Mporpamma, wCnonHRemas MWUKpo-
koHTponnepom DD1, copepxwuT gpavsep
USB, paspabotavHbin  KpuctuaHom
Crapxioradom (Christian Starkjohann) uz
dupmsr OBJECTIVE DEVELOPMENT Soft-
ware GmbH, pacnpoctpaHsemblin 6ec-
nnatHo. OH HanWCcaH B OCHOBHOM Ha A3bI-
ke C, a sxogswmih 8 Hee obpaboTynk
BHELWWHEr0 NpepbiBaHuA, obecne4wearo-
Wil NpUeEM ¥ nepeaady CurHanoe no
wwHe USB, — Ha sa3bike accembnepa. As-
TOpPy ApavBepa yganock peanu3oBaTb
nporpaMMHOe OEKOOVPOBaHWE CUrHanos

0110101000100110
Dawrisie | 98 s ] | ) iy

NRZV: | e [ L e e
Puc. 3

"Ha nety” B peansHom macwrabe speme-
HK1. OB 3TOM MMEETCA MHTEPECHAR CTaTkA
[3).

MpuHaTeii 8 USB cnoco6 nepepayumn
OBOW4HBLIX nocneposatensHocTen NRZI
(Non Return to Zero Invert — 6e3 Bo3spa-
T2 K HYMO C WHBEPTUPOBaHWEM) WAMKD-
CcTpUpyIoT rpaduku Ha puc. 3. MNpu nepe-
[aqe Kaxnoro Hyns TekywMid ypoBeHb
curHana uHeepTupyeTcs, a npw nepegaye
eanHWLbl OH OCTAETCA HEW3MEeHHbIM. Kor-
[a Takum cnocobom nepenaeTcs AnvHHan
NOCNenoBaTeneHOCTh HYNEW, YpPOBEHb
CWrHana M3aMeHReTCA C KaxObiM HOBbIM
paspsaomM, Tak 4TO CMHXPOHW3AUWA NPu-
emHliKa He npeacTasnseTr TpyaHocTh. Ho
Korga nepepaeTcs ANVHHAs nocnefoea-
TENBbHOCTE EOWHULU, U3MEBHEHWA CUrHana
OTCYTCTBYOT W CUHXPOHW3AUWA NEerko
cbBusaetcs. 3Ty npobnemy pewatt 6uT-
cragpduHrom — nocne Kaxabix WecTtn
eaMHUL NoapsA B NOCNeaoBaTenbHOCTb
BCTABNAIOT HE3HAYALWMIA HOMb, YeM Npu-
HYOWTENbHO BbI3LIBAIOT U3MEHEHWE YPOB-
HA. W3 npuHATON NOCnNenoBaTensHocTH
Takue Hynu yaansioT
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MNporpamma ans MUKPOKOHTpONnepa
HanucaHa Ha a3elke C 8 MHTErpupoBaHHON
cpepne pazpabotkm AVR STUDIO 4.14.589
C YCTaHOBNEHHbIM NnnaruHom AVR GCC.
MnaruH ecTpausaetcs B cpeay paspaboT-
KW nocne yctaHosku ceobopHo pacnpo-
CTpadsemoro nakera nporpamm WinAVR.

BaxHaa 4acTe MUKPOKOHTPOMNEPHOI
nporpamMmbl — AECKPUNTOP COOBLLIEHWA,
cogepxawmin mnHgopmaunio o6 ycTponi-
CTee, Nepenagaemyrd MM KOMNbOTEPY.
DeckpunTop ONUCBIBAEMOr0 YCTPOCTBA
(oH HaxoguTcsa B davne out_data.c) cos-
AaH ¢ noMouwslo BecnnartHo pacnpocTpa-
HaemMon nporpammel HID Descriptor Tool
http://download.intel.com/intelpress/
usb/Examples/ZipFiles/DT.zip.
OnucaHve peckpunTopa B nNporpamme
npeacrtasneHo g Tabn. 1.

wnu OBe HWM3KOCKopOCTHele. B paccmar-
pvBaeMomM AECKPUNTOPE ONMCaHb! AONoN-
HUTENbHbIE BXOAHAA KOHEYHaR TOuYKa
INPUT ans nHgopmauuu, npeaHasHadeH-
HOI KOMNbLIOTEPY, W BLIXOOHAA KOHEYHas
Touka OUTPUT ons wHdpopmaumu, npuHa-
TOW OT HEro.

3a anemenTom USAGE creayer onwvca-
HWe CBONCTB koHeYHoW Tovkn INPUT (ane-
MEHT C TaKuM Ha3BaHWeM 3aBepluaeT mx
cnucok). AnemenTel LOGICAL MINIMUM u
LOGICAL_MAXIMUM 3anaiT AonycTUMBINA
VMHTEPBAan xpaHawwnxca B Oydepe kKoHew-
HOI TOYKW 3HaueHwin. B pganHoM cnyuae
ato 0 1 1, Yero enonHe AOCTaTOYHO ONS
nepenaqu COCTORHWA KHONOK YCTPOWCTBA.
3nement REPORT COUNT 3apaeT umncno
OBOWYHbIX Pa3pAaos B 3NEMEHTE NAHHbLIX
KOHEYHOon To4kn, a REPORT SIZE — yucno

[ Tabnuua 1

PROGMEM const char ReportDescriptor[35]=
0x06,0x00,0xFF, //USAGE_PAGE (vendor ‘

//Defined Page 1)

0x09,0x01, //USAGE (vendor Usage 1)
0xAl,0x02, //COLLECTION (Log1ca1)

| Ox85,0%77, //REPORT_ID (0x7
0x09,0x01, //USAGE (Pointer)
0x15,0x00, //LOGICAL_MINIMUM(O)
0x25,0x01, //LOGICAL_MAXIMUM(1)
0x75,0x08, //REPORT_SIZE (8)
0x95,0x03, //REPORT_COUNT (3)
0x81,0x02, //INPUT (Data,var ,Abs)
0x09,0x01, //USAGE (Pointer)
0x15,0x00, // LOGICAL_MINIMUM(D)
0».26,0xFF,0x00, J/LOGICAL_MAXIMUM({255)
0x75,0x08, //REFORT_SIZE(8)
0x95,0x08, //REPORT_COUNT (8)
0x91,0x02, //OUTPUT (Data,var,Abs)
0xco // END_COLLECTION |
: = 2. SREE|

USAGE PAGE n USAGE — a3t anemeH-
Thl ONPEQENANT HA3HAYEHUE YCTPOWCTBA.
Mporpamma HID Descriptor Tool npeana-
raet MHOro BapvaHToB ANA CTAHAAPTHbIX
YCTPOWCTB, ANS HECTAaHQAPTHOro e Bbl-
Gupaem Vendor Defined Page 1 n Vendor
Usage 1 — Ha3Havenve 3anaet nocras-
LMK YCTPOWCTEA.

COLLECTION — o6beguHaeT cneayo-
LWMEe 33 HUM INEeMEHTbI B rpyny, KOTOPYIO
3amuikaeT 3anemedHt END COLLECTION.
Mpynna moxer ObiTe NpuknanHon (appli-
cation), ¢uanyeckon (physical) unu norm-
vyeckow (logical), kak B paccmaTpusaemom
cnyvae.

REPORT ID — wupentudukatop co-
0BLieHNA, yKa3aHO ero 3HayeHue (Homep
coobujenna) 0x77. B paHHom chnyuae
MOEHTUDUKATOD EOWHCTBEHHLIA, HO Bbi-
BaK0T YCTPOWCTEA, rae Heobxoanmo Hanu-
4yMe Heckonskux. Hanpumep, B ctatee (4]
onucad aganTep ANa NoaKNIoHEeHUs K KOM-
NbloTepy no wuHe USB yeTeipex axXomncTu-
KOB OT WrpoBblx npuctasok. B ero pe-
CKPUNTOPE 4eTbipe uaeHTudukatopa —
ONA KA O0ro OxONCTUKE.

USAGE — cnegys 33 ugeHTudwkarto-
pPOM, 3TOT 3nNeMedT 3afaeT Hayano
"KOHeYHOW Toukn" — Bydepa anvHoK B
Heckonbko OanTos, roe YCTPOWCTBO Bpe-
MEHHO XpaHuT MHGOPMALMIO, NPUHATYIO
OT KOMNBLIOTEPA WA OXUAAIOWYIO Nepe-
nauun emy. Kaxpoe USB-ycTpoicTBO
MMEEeT x0T Obl OOHY KOHEYHYIO TOMKY,
KOTOpas npenHasHadYeHa ans nepenaqm
ero TMNa 1 NapamMeTpos, MHUUKWAaNKM3aumMm
U KoHdUrypuposanua. Kpome Hynesow,
YCTPOWCTBA MOTYT UMETb ACONOAHWUTENb-
HbIE KOHEYHbIe ToYKW. B 4acTHOCTK, OAHY

Tabnuua 2—f
#if USB_CFG_HAVE_INTRIN_ENDPOINT
USBDESCR_ENDPOINT,
Ox81,
0x03,
0, y
USB_CFG_INTR_POLL_INTERVAL, /“in ms*/
//:i‘ﬁnﬁ“w*?tttr\‘:ﬁ-‘ﬂ'ﬂ#t kst i i i i ity
USBDESCR_ENDPOINT,
[ oxo1,
| Ox03,
2Dy
USB_CFG_INTR_POLL_INTERVAL,
//kak'.‘:ﬁ*ﬁ EEd Rt AR I RS P L sy L s Y
#endif |
Ta6bnuua 3
None % 2 g % 8 %
>*la|lol|lZz|x
w < |Ww|o | W
BAnuua, 6ur B | 8|7 ]|4]65

3NEMEHTOB TakOW Pa3mMepHOCTH, yme-
wawowmxca 8 bydepe. KoHeyHan Touka
INPUT umeer Gydep. paccyvTaHHbii Ha
TPW BOCEMWPA3PRAHLIX cnoea (Banta).

Crepyowmi anemeHT USAGE o603Ha-
4aeT Ha4ano ONVUCAHWSA CBOWMCTB KOHEYHOM
Toukn OQUTPUT. Ona Hee onpepeneHs
apyrue npeaenst aHadedun (ot 0 go 255),
a paamep ee Bydepa — Bocemb GanTos.

Co3narHblin 0eckpunTop MOXHO Npo-
BEPWUTE CcpeacTeamm nporpammer HID
Descriptor Tool. MNpenoctasnaetca BO3-
MOXHOCTb COXpaHUTe OECKPUNTOD B He-
CKONbKKUX QopmMaTax, OaMH U3 KOTOPbIX —
3aronoBoYHe dann n3wika C. BmecTe ¢
nporpaMmow nocraensetca Habop roto-
BbIX AECKPUNTOPOB AN PA3NUYHBLIX CTaH-
AapTHeix USB HID ycrpoincTs.

OOMeEH AaHHBIMK € YCTPONCTBOM
BEOeTCA NO NPEPLIBAHUAM, HTO OTPaXEHO
B OECKPUNTOpaX KOHE4YHbIX TOYEK, Ornu-
caHHbix B danne usbdrv.c (taén. 2). 3tor
dparmeHT NporpammMel KOMAUAWMPYETCA
YCNOBHO, TONLKO NPWM HEHYNEBOM 3HAYe-
HUKM KOHCTaHTel USB_CFG_HAVE_INTRIN
ENDPOINT. B pgaHHom cnysae B danne
usbconfig.h e npuceoeHo 3HaveHwe 2
(KkpoMe HYNeeow, WUMETCA ele ase
KOHEYHBIE TOHKMN).

Yucno 7 — onvHa peckpuntopa e Bai-
Tax. Koncranta USBDESCR_ENDPOINT.
3apavHas 8 ¢anne usbdrvh, oanavaer,
4YTO Q[aHHBIA NECKPWNTOP ONuChIBAeT
KOHE4HYI0 Touky. Yucno 0x81 nokaswisaer,
4TO 3Ta TO4YKa — BxoaHas Homep 1, a 0x03

03Ha4aeT, 4To OHa NpefHa3HadYeHa ona
obmeHa nHdopmMaumern No NpepbIBaHNAM,
Yucno 8 3apaer MakCuManbHO BO3MOX-
HYI0 ANMHY NepenasaemMoro naxkera B Bai-
Tax. Konctanta USB_CFG_INTR_POLL _

INTERVAL onpegenexa & danne usbcon-
fig.h co awasennem 10 — 3T0 nepuon
onpoca yCTPOWCTBa KOMMNbIOTEPOM B MUT-
NUCEKyHOax.

B cnepywowem peckpuntope uuvcno
0x01 roBOpPWMT O TOM, 4TO ONUCHLIBAETCH
BbIXOAHAA KOHEYHaA TOYKa Homep 1, oc-
TaneHble NapamMmeTpbl aHANOMMYHBLL OMNK-
CdHHbLIM BbILLE.

Ans npuema nHbopMaumn 0T KOMNbIO-
Tepa B8 NporpaMme MUKDOKOHTpONnepa
umeeTca @yrkums usbFunctionWriteOut,
KOTOpaa onpegeneHa 8 ¢dawmne main.c.
OHa nomMelaeT NpuHATYIO No wuHe USB

00000001
Naunele | |

NRZI | Jad |

Puc. 4

Ta6bnuua 4

=] — (s}
slslalz BB IE B
Paspag |S |2 |2 S |w | w[w | W
ojo|joa|a E 3 E ’“é
a|a|a|d
3nwavenwe (1 |00 O |O 1|11
i s Tabnuua 5 |

static void usbProcesshx(
uchar *data, uchar len)

#1f USB_CFG_IMPLEMENT_FN_WRITEOUT
if{usbRxToken OxE1){ |
[ //DYHKUMA Nepeceinky AaHHuX, |
| //NpouMTaHHbX C wiHel USB |
f //no npepeiganwio, & maccwe in_data |
I

usbFunctionwritecut (data,len); |
return; |

vHdopMaumo B maccue in_data. Bei3os
3TON PYHKUMW NPOMCXOONT U3 ONUCAHHOM
8 ¢anne usbdrv.c dryHkumm usbProcessRx.

Kaxpas Tpan3akuymg (uvkn obmeda
nHopMaumen) CocTouT U3 TPEX NAaKeTos.
MepBbIi NakeT NocLINGeT KOMNLIOTEP. 3TO
mapkep (Token Packet), B koTopom co-
AEpXaTCA CBEOEHWA O TUNE W Hanpasne-
HWK Nepegayy, agpece ycTpowcTea w
HOMEDE KOHEeYHOW To4ku. Popmar 3Toro
nakerta e pexume LS nokaszad 8 tabn. 3
[2, 3]). NepenaeaeMbie NBOVYHLIE Pa3pA-
Obl 06pasyioT HENPEPLIBHYIO NOCNenoBa-
TENBHOCTL, Ha4YMHaOLWYIOCA C MNaaLWero
paspsga nons SYNC (CuHXpOHWM3auUws).
3HadeHue atoro nons — OxB0. Mouemy
BbI6paHo UMEHHO OHO, CTAHOBUTCS ACHbLIM
U3 puc. 4.

Mone PID — wpentudukarop naketa
(Packet Identifier), npuyem ero 4erteipe
crapwux paspsaa obpa3oeBaHer nopas-
PAOHOW WHBEPCUEN 4YeTbipex mMnagumx
(vaGn. 4). ViMeHHO Npw yKazaHHoM 30eCkb
3HaveHun PID (OxE1) nporpamma mukpo-
KOHTPONNEPa BbI3LIBAET, KaK MOKa3aHo B
Tabn. 5, yNOMUHABLLIYIOCA Bbiwe QyHk-
umto usbFunctionWriteOut.

CemupazpagHoe none agpeca (ADDR)
nossonseT agpecosate Ao 127 "dyHk-
umin”, NoaKMOYEeHHbIX K WwuHe USB ycr-



POWCTB 1 Ux OTAENbLHLIX GNOKOB C aapeca-
nmm 0x1—0x7F Ewle oavH agpec, Hynesom,
WCNONB3YETCA TONBKO NpY KOHOUrypupo-
saHuu. B paccmartpuBaemom cnydae
anpec eauHCTBEHHOW yHKUMKM ONUCaH-
Horo ebiwe HID — Ox77. OH ykasaH B
nOeckpuntope coobuweHns.

YeruipexpaspagHoe none ENDP 3aapa-
eT Homep (0T 0 A0 15) BbIXOAHON KOHEYHOR
Touku. 3gecs oH paeeH 1. [lanee cnepyer
CRC5 — natwpa3spagHsii LMKIWYeckuia
M3bLITo4HEIA Kon nonelt ADDR u ENDP,
cnyxawwin gna KOHTPONA NpasnnbHOCTH
npvema wux CoAepXuMMoro. 3asepwaer
naket wHtepsan EOP (End of Packet —
KOHEL, NakeTa) ANUTENBHOCTBI0 MUHMMYM
B [1Ba TaKTOBLIX UHTEpBana.

Btopoi naket, Hasbieaembiin Data
Packet (nakeT gaHHbIX), Takxe nocbinaer
koMmnetoTep. Ero <¢dopmart nokasad B

Ta6nuua 6
o < |8
Mone Z|2l2laolo
»|%|8|E|w
DOnuua, bur 8|8 |64)|16
Tabnuuya 7
Mone SYNC PID | EOP
OnwuHa, 6uT 8 8
asnCwdr™); Tabnuua 8
wmcsa=§1<<woce) | (1<<wDE) ;
WDTCSR={(1<<WDE) | (1<<WDP3);//TaimayT 4 ¢

¢parMeHT Cco3AaHHOro KOMNUAATOPOM
NPOrpamMmmMHoro koaa. Peaynstat nokasad
8 Tabn. 9. B OTM4ME OT MUKPOKOHTPON-
nepa ATmega8, y koToporo perucTtp yn-
PaBneHua CTOPOXEeBbIM TailMepoM pac-
NONOXEH B aApEeCHOM NPOCTPaHCTBE BBO-
na/ebliBoOa, perucTp ynpaeneHus u co-
CTORHMA CTOPOXeBoro taimepa WDTCSR
MUKpoKoHTponnepa ATmega88 Haxoout-
CA B aApEeCHOM NPOCTPAHCTBE AONOMHWU-
TeNbHbIX perncTpos BBOAA/BbIBOOA, W
O0CTYyN K HEMY BO3MOXEH TOMLKO KakK K
AYENKe NaMaAT.

Mo aton NnpuyMHE KOMNUNATOP 3anaer
appec perwctpa WDTCSR 8 peructpe Z
(R30 — mnapgwwin Gairt, R31 — cTapwin
6aiT) U NUWeb 3aTem 3aHocuT Heobxoam-
MOE 3HaYeHWEe BblIOEPXKU B PEerucTp
obuiero HasHaveHus. Tonbko Ha NATOM
TakTe NpPoucXoauT 3anuce 3TOro 3Have-

Ta, yCTaHOBMEHHOro B Cpeae nporpammm-
POBaHWA, WCXOOHbLIA TEKCT NPOrpaMmel
ByneT KOMNUNMPOBATLCR C OWWBKONA.

Ana ero yctaHoBku Heobxoawmo 3any-
CTUTL Ha KOMNbIOTEpe cpeay C++ Builder
6, pacnakosark B nwbom ynobHOM MecTe
apxus HIDKomponente.zip, B nanke
HIDKomponente\BCB euibpaTe NakeTHsIi
¢aiin HidBecb.bpk u 3anyctute ero. B
cpepe C++ Builder 6 oTkpoeTcs okxo Auc-
netuepa MNaxetoe (Package Manager) ¢
vmeHem Package HidBcb.bpk. B Hem
suaHbl gee nanku: Contains — copnepxm-
MOE naketa ycTaHaeNWBaemoro KOMMo-
HeHTa 1 Requires — CNWCOK NakeTos,
HeobxoAnMBIX ONS NOAOEPXKW KOMMO-
HEHTa B ONepaunoHHoON cucTeme. B sepx-
HEWM YacTW OKHA CNeayeT WENKHYTL NeBon
KHOMKOW MbIlLM N0 3KPAHHOM KHOMKe
Install, NpoekT koMnoHeHTa oTKOMNWNW-

18: asm("wdr");

+00000097: 9548 WOR

19; WDTCSR=(1<<WDCE) | (1<<WDE) ;
+00000098: EGEQ LI R30,0x60
+00000099: EOFO L1 R31,0x00
+00000094: E188 LDI R24,0x18
+00000098: 8380 STD Z+0,R24

+0000009C: EGEQ LDI R30,0x60
+00000090: EOQFO LDI
+0000009€: E289 LDI

+0000009F: 8380 STD Z+0,R24

Ta6nuuya 9

watchdog reset

Load immediate
Load immediate
Load immediate
Store indirect
with displacement
20: WDTCSR=(1<<WDE} | (1<<WDP3);// Taim-ayT 4 cexywaw
1 TaKkTOBBIA UMKN
R31,0x00 1 rakToBbMA UMKA |
R24,0x28 1 TakToBL#M UMKA |
2 TaKTOBWIX uMkna |

pyeTcs W nOosABWTCH CO-
obLEeHWe O TOM, 4TO OH yCTa-
HOBNEH 1 3aperucTpUpoBaH.

Tenepe, BLINONHWB KO-
manny Component Configure
Palette w3 rnasHoro Mewxo
cpensl C++ Builder, oTkpoem
okHo Palette Properties, roe
B fIEBOV 4ACTW BUAEH CNWCOK
BCEX YCTAHOBNEHHbLIX KOMMNO-
HEeHTOB. MNepemMecTUBLIWCE C
NOMOLLLBIO MONOCH NPOKPYT-
K B HWXHIOW 4acTb CNMCKA,

asnCwdr™): Tabnuua 10 |

WDTCSR=(1<<WDCE) | (1<<WDE);
asm("1d1 r24,0x28");1 TakToBMW LMKN
asm("std Z+0,r24") ;2 TaKTOBLHX UMKNA

1abn. 6. None SYNC apeck Takoe xe, kak
B8 nakete-mapkepe. B none PID 4eTHbix
naketoB cogepxutca kog 0xC3, a HeweT-
Hbix — Ox4B. NMone DATA HeceT BOCEMb
fOainTos nhdopmauuy, nepecbinaemon B
anpecoBaHHYIO MAPKEPOM KOHEYHYIO TONKY,
n conpoeoxaaercs 16-paspaaHLIM Ha 3TOT
pas uMKIMYECKUM M3BLITOYHBIM KOOOM.

3asepLuaeT TpaH3akuu o TPETUI Naker,
NoChINGemMbIA YCTPOWCTBOM KOMMBIOTEPY
(rabn. 7) 1 coobuwaowmin o ee peaynsTa-
Te 8 none PID: OxD2 (ACK) — nonveep-
*aeHve npuema. 0x5A (NAC) — Henopr-
BepxaeHue npuema, 8 bydepe KOHEeYHON
TOYKWU elwle wmeetca HeobpabortawHas
wHdopmaums, Ox1E (STALL) — obHapyxe-
Ha owunbka.

OrpaHuyeHHblin 06LEeM XypHAaNbLHOR
CTaTel He paeT BO3MOXHOCTW ONWUCaTb
obmeH no wuHe USB Gonee noapob6Ho.
Heobxonumele CBEAEHWA MOXHO HAWTU
kak 8 cneundwukaumsax [1, 2], Tak n B
cratesx [3, 5, 6].

Mpu paspaboTke nporpammsl Npu-
WNOCb CTOMKHYTLCA C OCOBEeHHOCTAMUN
NPOrpamMmMnpoBaHMa CTOPOXEBOro Tanme-
pa MUKpPOKOHTpOnnepa ATmega88 c nomo-
uwisio komnunatopa AVR GCC. Ecnwv ans
YCTAHOBKM HYXHOW BbIAEPXKW 3TOro Taun-
Mepa ucnonbL30BaTh NOCNea0BaTENLHOCTL
KOMaHa, NpeacTaeneHHyro B Tadn. 8, 1o
OKA3bLIBAETCA, 4TO 3HAaYeHue paspapa
WDP3 8 pernctpe WDTCSR ocraetcs
HYNEeBbiM KU CTOPOXEBOW Tanmep no-
NpexHemy nepe3anyckaeT MUKDPOKOHT-
ponnep kaxasie 16 mc.

Y1066 ONpeaennTs, NoYemMy Tak npo-
WCXOAMT, NPULINOCE au3accembnupoearts

Husa B permctp WDTCSR. A ato Hepony-
CTUMO, B ONWCaHWW MWKPOKOHTpOANepa
ATmega88 [7] npamo ckasaHo, 4To nocne
3anucu epuHuy B paspaost WDCE v WDE
HOBOE 3Ha4YeHue Bbiaepkkn Heobxoaumo
3afaTe B TEHEHWE HeTbLIPEX TaKTOB, NMoka
HE MPOW3OWNO annapatHoe obHynenue
paspspa WDCE.

Y7066l BEINONHWTL 3TO YCNOBWE, Cne-
OyeT 3a0aBaTh PEXUM CTOPOXEBOro Tai-
Mepa nNOCNepoeaTentHOCTLI0 KOMaHp,
npueeneHHon B Tabn. 10. Hoeoe 3Have-
HWe BblOepxXku ByaeT 3anucaHo yxe Ha
TpeTeem TakTe, paspsg WDP3 npumert
3Ha4YeHwne 1 1 CTOPOXEBON Tallmep CTaHeT
nepes3anyckate MUKPOKOHTPONMEP Kax-
Aele 4 ¢. B atom MoxHo yBeauteca, ecnmn
8 6eCKOHEeYHOM UMKNE ONPOCa COCTORHWA
KHOMOK 3aKOMMEHTMPOBAaTb KOMaHAay
asm("wdr"), NOBTOPHO CKOMNWMANPOBAaTL
nporpamMmy 1 3arpy3vTe PE3yNbLTaT B MUK~
POKOHTpONNep. B okHe paccmOTpeHHom
Hxe nporpammsel USB_HID.exe MOxHO
Bynet Habnwopate, kak kaxasie 4 ¢ ycT-
POWCTBO CTAHET OTKMAYATHCA OT LWWHBLI
USB w1 nocne HeGonblion nay3asi NOaKMo-
4a8TbCA K HEW 3aHOBO.

MNpunoxeHHas K CTaTee KOMNLITEPHAA
nporpamma USB_HID.exe nemoHcTpupyeT
obmeH vHopMauMen Mexay KoMnboTe-
POM 1 ONWCAHHBLIM yCTpOCTBOM. OHa pas-
paboTtaHa B Cpene BM3yansHOro Nporpam-
muposanus C++ Builder 6 ¢ ucnons3oea-
Huem komnoxenTa TdvHidDeviceController,
co3panHoro Pobeptom MaptvHom Mapk-
sapatom (Robert Martin Marquardt) w3
MEXAYHapoAHOro coobuiecTea nNporpam-
mucToe Project Jedi. Bes atoro komnoHeH-

MOXHO YBUOETH Ha3BaHWe 3a-
KNagky HOBOIr0 KOMNOHEHTa B nanutpe
komnoHeHTos — Project JEDI. Nocne
wen4yKa NeBon KHOMKOW MbILWW MO Ha3sa-
HWIO 3aknagku B NPasBoOW 4acTw OKHA
NoOABUTCA W3oDpaxeHne NUKToOrpamMmel
KOMMNOHEHTEa W ero HassaHwe —
TJvhiddevicecontroller. 3xpaHHoi kHon-
ko Move Up B HUXHEN 4acTh OKHA MOXHO
nepemMecTuTb 3aKkNanKy BBEpPX Mo CrKCKY,
4TobLl OHa crtana Bonee ynobHow ong
noucka v poctyna. 3aknaaky Project JEDI
W NUKTOrPaMMY 3TOFO KOMMOHEHTa MOXHO
YBUAETL U B NANUTPE KOMNOHEHTOB Cpeab!
C++ Builder.

Tenepb MOXHO pacnakoeaTb apxve
USB_HID.zip v B nanke ¢ Takum xe Hazga-
HUEM ABOMHBLIM LLENYKOM NEBOW KHONKOWN
mMeiwm no ¢ainny USB_HID.bpr oTkpbiTs B
cpepe pa3paboTky NPOEKT Mporpammel.
Ee wCxoAHBIA TEKCT COCPedoTo4eH B
danne UnUSBHID.cpp.

B Hauyane atoro daina onucansl o6pa-
GOTYMKN COBLITMA — LWENYKOB MO Tpem
IKPAHHBIM KHONKAM, UMEIOLLMMCS B OKHE
nporpammel. MNpu HacTynnesuwn moboro
13 Hux B Bydep nooyepepHo 3anucel-
BawTCA wpeHTudukaTop coobuweHun
ycTpoicTea REPORT ID = Ox77 w wvcna
0x55, OxAA (koMaHabl BKNIOYEHWA CBETO-
anoaoe B yetponcrtee). Ecnu yetpoincTeo
noakniyeHo Kk wuxe USB komnbloTepa,
npoueaypa WriteFile(BufQut, ToWrite,
Written) nepepaer aty undopmaumio ero
BbIXOOHOW KOHEYHOW Touke. Napametp
ToWrite yka3sieaeT, ckoneko HanToe cne-
AyeT nepepate B 6ydep BufOut, a B napa-
metpe Written ¢yHkuma Bo3spawaer
HMCNO PeanbHO NepeaaHHbIX BanToe.

Dyukuma JvHidDeviceController 1Enu-
merate BbINONHAET NepeyYvcneHue Bcex
YCTPOWCTB, NOAKMNOHEHHBIX B OaHHLINA
MOMEHT K wwuHe USB, ecnu npousowno
NOAKNIOYEHWE K LWKMHE YCTPOWCTEd, yXe
33apEerucTPUPOBAHHOND B ONEPaUMOHHOMN
cucteme (OC) komMNblOTEPa MNK OTKNOYE-
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HWe paHee NOAKIIYEeHHOro ycTponcTea. B
nporpamMmMe NPUCYTCTBYET HEBUOWMbBIA B
ee okHe KomnoHedT ListBox1 Tuna
TListBox, XpaHawmii CAMCOK NOAKNIOYEH-
HbIX YCTPOWCTE. ECnK yCTPOMCTEO uMeeT
Ha3eaHue, oHo A0BaBNNETCH B CrWCOK.
Ecnun HaseaHue oBHapyxeHHOMY yCTPOiA-
CTBY HE NPWUCBOEHO, B CAWCOK 3aHOCATCA
ero VID (npentudumkatop npoussoamrte-
n8) u PID (npeHTuduvkatop ycTpowcTsa).
HyxHoe ycTpoicTeo swibupaercs ua
CNWCKA NO ero Ha3BaHW, 3a0aHHOMY
CTpOKOW Nporpammel S="USB ycTponcTeo
obmeHa aaHHbIMN™

.USB YCTpOHCTEO obmena B

Benaarrones =0

Ten — HID wnTtepdenca v nons3osartens-
crkoro wHtepdenca Obmed nHdopmaum-
€1 MPOMCXOAWT CO BTOPON 4acThio yCcT-
powucTea. Hasens Ha cTpoky “"USB HID co-
BMECTUMOE YCTPOWCTBO" yKa3aTenb Mbl-
WK W WENKHYB OOWH Pa3. B OTKPLIBLIEMCS
meHio Beibepem "CeoncTea” v Ha 3aknan- |
ke "Obwee” yeuaum: "Pasmewenue 0 |
(USB ycTpoincteo obmeHa aaHHbIMU)".
Korpa yCcTponcTeo noaknoHeHo K WwhHe
USB. okHOo nporpammsl USB HID.exe
BBIFMAAUT, KaK NOKa3aHo Ha pyc. 5. Ecnun
Xe YCTPOWCTBO HE noaxnw4eHo unw OC
HE CcMorna ero obHapyxuTe, Ha MecTe
Haanwcen, OTO- |
Gpaxawwnx co-
CTOAHWE KHOMOK,
6yneT BbiBEOEHO:
“"YcTponcteo 06-

=101

Hepraa kromia =0

MEHa OaHHBLIMUN HE

Xenroii ceeToamog |

3aweyb o6a

NOAKNIOYEROD"
Ecnu HaxaTts Ha
kHonky SB1 (B ua-
FOTOBNEHHOW KOH-
CTPYKUMM OHA Hep-

Puc. 5 .

B apxvee umeeTca Takke BapuaHT pac-
cMatpueaemMon nporpammer USBHIDWind.
€Xe C BWOMMBIM OKHOM KOMMQOHEHTa
ListBox1, 410 nossonser none3osateno
NPOCMATPUBATHL CNUCOK NOQKNIOYEHHbIX K
wuHe USB yctpowcTe w Habnioaate 3a ero
U3MEHEHUAMU MPK NOAKMKYEHWUN Uan
OTKNOYEHNM YCTPOWCTB.

DyHkuma JvHidDeviceController 1 Device
Change sbINONHSET NOAroToBKy 1 06HOB-
NeHve Crucka YCTPOWCTB. OHA e BLIBO-
anT coobuwenne 06 oTCYTCTBM HEOBXO0-
OWMoro.

DyHkumns ShowRead 3aHocuT wWH-
POPMAUMNIO, MONYYEHHYKD OT YCTPONCT-
Ba. B maccue P w onpepenser, kakwe
KHOMKW YCTPOWCTBa HaxaTtel B okHO
nporpammel  BeIBOAATCH COOBWEHUA:
“"Benas kHonka = x" 1 "YepHas kHonka = x”,
roe x — 0 wunm 1 g 3aBucumocTu Ot
COCTORHWUA KHONOK.

DyHkuma JvHidDeviceController 1Device
DataError o6Hapy*usaeT ownbku npuema
WHQOPMALMKU OT YCTPOWCTBA W BbIBOOWUT
COOBLWEHNR O HUX.

Mpw nepeoM COEAMHERVN M3rOTOBNEH-
HOro YCTPOWCTBa C KOMMbiOTepom OC
Windows HaxoouT ero v BelNaer Ha akpaH
coobuleHme: "HanaeHo HOBOe YCTPOWCT-
B0 — USB-yctponcteo ofmena naHHbI-
min". Bekope 3to coobuigHne cmedseTcn
apyrim: "HaaeHo HOBOE YyCTPOWCTBO —
USB HID coemectumoe yoTponcteo™. Ana
NPUHATUA PELEHIA O TOM, KaKOW ApanBep
Ha3Ha4YMTh HandeHHoMy ycTpoictey, OC
wcnone3yet INF-dann (8 Windows XP oH
Ha3seiBaercs input.inf). Mocne Toro kak OC
CaMOCTORTENBHO HangeTr W YCTAHOBUT
Apaneep, NONBUTCA creaylowee coob-
weHve: "Hosoe obopyanosaHve ycTaHoB-
NleHO 1 TOTOBO K wCnonb3oBadHwwo” Te-
nepe, nponas no nytv "'Tyck—HacTpon-
ka—llaHene ynpasnenHua—Cucrtema—
Obopynosarue—ucnetyep ycTponcts”,
MOXHO yBUAOETb 0BHapykeHHoe yCTpow-
CTBO B CMNWCKE 3aperucTpupOBaHHBIX B
cucteme. Ero HasgaHve BbIBEAEHO BO
MHOXECTBEeHHOM Yucne: "YecTpoinctea HID
(Human Interface Devices)”, notomy 4T0
YCTPOMCTBO COCTOMT Kak Bbl u3 AByx 4ac-

HOTO uBEeTa), TO
BKMOYUTCA CBETO-
avoa HL2 senedoro
uBeTa CeBeveHun, a
B OKHE NpPoOrpammbl CUHAR HAAMWCH
"HepHas kHonka = 0" CMEHWTCA KpacHon
"HepHan kHONka = 17 1 OCTaHeTCs Takoi
A0 OTNYCKaHWA KHONKW. Haxartwe Ha
6enyio kHonky SB2 npusepert k BraO4e- |
HWIO kenToro ceetoanoaa HL3, wto Byper

aHanorvyreivM 00pasom oTobpaxeHo B| |

OKHE Nporpammbl. |
Mpu HaxaTuK HA 3KPAHHYIO KHOMKY
"3eneduiti ceeTonuon’ Ha HekoTopoe

nnarte yctponctea. TOYHO Tak Xe npu Ha-
KATUM HA SKPAHHYIO KHONKY DKenTeil cee-
Toauvon” noesepnet ceba ceetogvog HL3, a

epemMa Oynet BknoveH ceetoguon HLZ Ha I

NPy Haxatuv Ha kHonky "3axeys 062" — |||

HL2 u HL3 onHoBpemeHHo. |
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i HID

gy

Penartop — A Qonrwn. rpachuka — A Honrug, |

CKPHHWOTE — 88T0pa |

a npeanaraemon BHUMAaHWIO YuTate-
nei mogyne OblNv NOCTPOEHLI, Ha-

npuMep, AByxNy4eson ocuunnorpad-
MYABLTUMETP (NO onucanuio 1a [1]) v Bnok
| ynpaenenna YM34 ¢ npepgapvtensHeimM
yeunutenem Ha mukpocxeme TDAT313.

Cxema yHMBepCcansHoro Mooynsa noka-
3aHa Ha puc. 1 B HeM yCTaHOBMEH MUK-
pokoHTponnep PIC16FB77A-20PU, pafio-
TAWKMI C TaKTOBOW vacTtoTtom 20 Mlu.
Moyt BCE Ero BhIBOALI COEANHEHBI C KOH-
TakTamu pazvemos X1—X4, 4To nosso-
NAET NOAKNINHATL K HUM  pasnuyHbie
BHELWHWE YCTPOWCTBA, NOQAIOWME CUrHAE-
N6l Ha BXOAbBl MMKDOKOHTPOANEPA WNu
ynpaenaemole CUrHanamm ¢ ero Buixonos.

Pazwem X4 moxer BbiTe MCNoNL30BaH
AN NOOKAOYEHWA K HEMY, Kak nokasaHo
Ha cxeme. rpadwuyeckoro XKW HG1 ¢
paspeweHuem 128+ 64 Nkc v BCTPOEHHBIM
KOHTpONnepom. [ina 3KOHOMWK BLIBOOOB
MWUKDOKOHTPONNED BLIAZET MHMOPMALMIO
ana otobpaxenna Ha XKW nocnenosa-
| TENbHBIM KOOOM, KOTOpPBIM C NOMOLGID
casurosoro pernctpa DD2 npeoBpa3zy-
ETCA B napannenbHeld, Nogasaembiin Ha
WKHY OaHHbIX MHAWKaTopa. Perynvpoeka
KOHTPACTHOCTKM wn3obpaxenua Ha KKK
npowssoouTca peanctopom R15 Tpaw-
3ucTop VT3 no curHanam MUKpPOKOHTPON-
nepa BKMOYAET W BLIKNOYAET NOACBETKY.

Ecnn B8 XKW Het HeoBxoommocTu, Ha
| Te KOHTakThl paszbema X4, 470 coeaguHeHb
| HENOCPEACTEEHHO € BLIBOAAMU MUKPO-
|

KOHTPOMNEPa, MOXHO NOAABATE MW CHW-
MaTthk C HMX CHUMrHAanNLI CTEHD.EDTHHX norwv-
HeCcKWx YPOBHEW. 3T0 Xe OTHOCUTCS K Co-
| e0WHEeHHBIM Takum xe 0Bpa3om KoHTak-
| Tam apyrux passemos moayna. MNokasaw-
HOE Ha Cxeme QYHKUMOHANBHOE Ha3Haye-
HUE HEKOTOPLIX W3 HWUX AEWCTBWUTENBHO
TONLKO Npu paboTe MUKPOKOHTpONnepa
| Nno nporpamme ynpasnexdva YM34. o
koTOpow ByAeT pacckasaHo HUXe.

Mpu 06eluHon pabote moayna mexay
KoHTakTamu 1, 2 n B, 9 passvema X2 ponx-
Hbl BbITE YCTAHOBNEHL! NOKa3aHHBEIE Ha
cxeme nepemoidkn S1 v S2. [ing BHyTpU-
CXEMHOMo MNPorpaMMupoBaHus MUKDO-
koHTponnepa DD1 k 3TOoMy paabemy
MOXHO MOOKMOYUTE NMPOrpamMmarop, ero
KOHTaKTbl B 3TOM CNy4ae UMenT cneayro-
Wee HaaHa4eHue:

1 — AMOC HaNpsXeHUa NUTaHUsA NPo-
rpamMmaropa oT MoAynsa, nepemsltka S1 8
3TOM CnyYae AOMXHA OCTABATBCH YCTa-
HOBNEHHOW;

2 — NNINC HANPSXKEHWA NUTAHNS MUK-
pokonTponnepa DD1 ot nporpammatopa
nepembidka S1 B 3TOM CAyd4ae QonxHa
BbITb CHATA, a Hanpaxedue +5 B Ha mo-
OyNb MOXHO HE NOAABAaTH;

4 — obwwih npoeog;

6 — uenb CLK;

7 — uens DAT;

9 — uens VPP, nepembivka S2 ponxHa
6Tk CHATA.

[ Ons nuTanws moayns Ha kowTakt 11
] passema X1 noOawT OT EHELIHEro UCTON-
| huka HanpsxeHve He menee +5 B. Mak-
I CUMAnNbHOE 3H34YeHWe 3TOr0 HanPAXeHWs
OrpaHuyeHo BO3MOXHOCTAMKW TPAH3WCTO-
pa VT2, koTOpeI EMECTE C TPaH3UCTOPOM
VT1 1 mukpocxemon DA1 06pasytoT ctabu-
NN3aToPR, NOHWXAKLWWMKA HANPAXKEHWE A0
| 4,6 B, 4TO HECKONLKO HIKE HOMUHANE, HO
| BNONHE AOCTATOMHO ONS NUTAHUS MUKPO-
| cxem DD1, DD2 u XKW HG1. Crtabu-
| NMM3MPOBAHHOE HaNPAXEHWE BLIBEAEHO




YHuBepcasibHblA

MUKPOKOHTPOIJIEPHbIX MOAYJb
c rpaduuyeckum XKKHU

B. KMBA, r. KameHck-LWaxTuHckunii PocTtosckoii o61.

Mpu paspaboTke pPaznUYHbIX MUKPOKOHTPONAEPHLIX YCTPOWCTB
paguoniobuTenio NPUXoANTCH KaxAasiid pa3 pa3pabarebiBaTe HOBYKO
cxemy, BbIBMPATL MUKPOKOHTPOMNEP, yAOBAETBOPSAIOLMNIA NOCTaB-
neHHeIM TpeboBaHWAM, W WHAWKATODP ANA BbIBOAA MHGOpPMayMM.
ABTOp pa3paboTan yHuBepcanbHbiii MOAYNbL HA MUKPOKOHTPOMNEpEe
PIC16F877A c wunpokuMmu BO3MOXHOCTAMM. Bce cBo6ogHbie BbIBOABI
3TOro MHVKpPOKOHTpONepa BeiBefeHbl Ha pasvemsi. lNpuctynas x
pa3spaboTke HOBOro ycTpoicTBa, oH 6epeT 3a OCHOBY 3TOT MOAYNb M
nobaBnser Kk HEMY HYXHble nepugepuiiHbie ycTpoicTsa, B ToM
uucne rpagpudecknii XXKH, cpencrea Ana noaoknioyYeHns KOTOporo 8
yHMBepcansHoM moayne npegycMmoTpeHsi. Bce ocransHoe Bpems
YyXO4MUT TONIBKO Ha pa3paboTKy u oTnagky nporpamMmei.

TaKxXe Ha KoHTakT 9 3Toro pasbema, a ero
kKoHTakTel 8, 12, 13 — Ha obwwit npoeoa.
Yepes uenb R1R2 4acTb nNoOgaHHOro Ha
MOAYNb HANpsXeHWs NUTaHua NocTynaet
Ha aHanorosbli BXOL MUKPOKOHTPONNEPA,
4YTO MO3BONAET NPW HEOBXOOUMOCTH W3-
MEpWTh ero ¢ NOMOLLBIO BCTpoeHHoro ALLM.

Bce peranu yHueepcanbHoOro mogyns
CMOHTWPOBaHbI HA OOHOCTOPOHHEN NEeYarT-
HOW nnate w3 GoNLrMpPOBAHHOIO CTEKNO-
TEKCTONWUTA, YEPTEX KOTOPOW NOKA3aH Ha
puc. 2. Mnata paccuvTaHa Ha YCTaHOBKY
NOCTORHHLIX peancTopoe MIT, koHaeHca-

Topoe C1, C2, C4 — K10-17 unu apyrux ke-
pamuseckux, C6 — nnenoyroro K73-17, ok-
cuaHelx kosaencaTtopos C3, C7 — K50-35
VAW UMNOPTHBIX. [OACTPOEYHBIN DE3VMCTOD
R15 — CN5-2. Ans mukpocxem DD1, DD2
npeaycMoTpeHsl naHeny. Boce paswemst
X1—X3 — wrepessie konoaxun PLS-R
(yrnoeele) C COOTBETCTEYIOWMM YUCNOM
KOHTAKTOE. YCTaHOBNEHHAA HA NNaTe Mo-
OYNR 4acTb pa3bema X4 — rHe3poBas Ko-
nopka BLS-20. B ee rHesaa BXxoAaT WTLIpK
konoaku PLS-20, BnasHHbIE B OTBERCTUA
COOTBETCTBYIOWMX KOHTAKTHLIX NAOLLAA0K

nnartel XXKW. Takum obpazom, XKW paame-
LWAeTCA Hag NNaTon Moayns, U OHW CKpen-
NATCA BMECTe pe3bboBbIMKU CTOMKaMU.
BHeWwHWin BWO CMOHTUPOBAHHOIO MOAyNs
(6e3 uHankaTopa) NokasaH Ha pmc. 3.

[na gemMoHCTpauMu yHWBEepCcansHoro
MOOYNA B OEWCTEMW NpEeanaraeTtcs npo-
rpamma ynpaenedma YM34, npensapu-
TENbHLIA yeunuTenb v BNOK perynposok
KOTOPOro nNOCTPOEH Ha MUKpPOCxeme
TDA7313, BKNOYEHHOW NO TWUNOBOW Cxe-
me, npuseneHHon B [2]. 3ta mukpocxema
npeobpa3yeT BXOAOHOW CTEPEOCUrHAN B
YeTelpexkaHaneHsld (ANa QPOHTANBHBLIX U
THINOBLIX FPOMKOrOBOPUTENER).

YHUBEPCANbHLIM MOAYNb COEAUHSAIOT C
yctaHosneHHon 8 YM34Y mukpocxemon
TDA7313 B COOTBETCTBUM CO CXEMOW
puc. 4. 3peck xe nokasaH mogyne MK
npremMHnka B1, npuHUMaoWmWin KomaHae,
nopasaemsie 0Bbi4HbIM MK nynsTOM Anc-
TaHuuoxHoro ynpaenenus (MAY) cranpap-
Ta RC-5 [anee 3w komaHae obpabarteiea-
eT MUWKDOKOHTPONNEp YHWBEPCANsHOro
MOOynA.

Bce ynpaenerue npeasapuTensHbIM yeu-
nurenem — BuIGOP 0QHOrO U3 TPEX CTEPED-
BXOAOB. Perynuposki rpomkocTn, Bananca
No 4YeThIpEM kaHanam (sym QPOHTaNEHEIM 1
[BYM ThINOBbIM), TeMEPa NO BEPXHUM M HDX -
HIIM HacToTam — MPOWU3BOAMTCH NO UHTEp-
deicy I'C (nuHvam SCLw SDA). Kpome Toro,
mMoayne GOPMUPYET CUrHaN, NoAaBaemMbIn Ha
6nok nuTaHus YM3Y v nepesogsaLwmi ero B
IKOHOMMHHBIN AEXYPHLI unn B paboqnia
pexum. O nepesoge YM34Y B OexypHbInA
PEXIM CUMHANM3WpYeT ceeToawon HL1
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| TPY3UTb B MWK-

pOKOHTpONNEp

| yHUBEpCaNL-
| HOrO mMopyna.

Mporpamma
Hanucana Ha
fabike Cuotna-
xeHa 8 MPLAB
IDE ¢ nnaru-
Hom CCS-PIC.
Owa paboraer
CNneayowmnm
obpazom. MNpu
BKIHOYEHMI NA-
TaHUA MOOYNA
YWTAKTCA CO-
XpaHeHHbIE B
EEPROM cee-
OEHWA O PEXKM-
Me paboTel
YM34. Mpw
NEPBOM BKIO-

YyeHun Takow wHdopmauun B EEPROM
elwe HeT, NO3ToMy aBTOMaTUHECKW ycTa-
HaBnNMBaeTCH W 3anuceiBaeTcs 8 EEPROM
PEXNM. 3a0aHHBIA B NPOrpamMme No-ymon-
yanuio. Janee NnpoM3BOAATCA MHUUMANW-
3aumA mukpocxembl TDA7313 v 3arpyska e
HEe NapameTpoB 3aAaHHOro pexuma

B BepxHein yactn tabno XKW (puc. 5)
BbIBOOMTCS HA3BaHWE PErynMpyemMoro na-
pameTpa WM ero 3HaqeHve B geuwbenax. B
HWXHER Yyactm 1abno nmeeTcs ncespoaqa-
NOroBas NWHEeMHAA WKana, Ha KOTopon 3To
3HAYeHVEe OTMEYEHO Mmapkepom. Perynupy-
emMblil NapameTp BoibupalT HaxaTuamK Ha
kHonku NOY "Kanan +7, "Kawan =", a ons ero
W3MEHEHUS HIKUMAKOT Ha kHOMkn “Tpom-
KOCTL +", "TpomrkocTs —. CoxpaHeHwe Bcex
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Kewe 27 (SDA) TDAT313=—1
Puc. 4

Puc. 5

YCTaHOBNEHHbIX 3HadYeHnin 8 EEPROM —
KHOMKa ">", BOCCTAHOBNEHIE paHHee Co-
xpaHeHHblx — kHonka "P>PY. Mpubnuan-
TensHo 4Yepea 20 ¢ nocne moGon perynu-
POBKK MOAYNb ABTOMATUMECKW MNEPEXOONT B
pPeXUM PEryTMPOBaHUA YPOBHSA MPOMKOCTY

Knonkorn "Power” BrAKOHAKT U BLIKINKO-
vaoT YM3Y. Knonkamm “17, 2", 3" sbitn-
PaT OOWH M3 TPEex UCTONHIKOB 3BYKOBOMO
curHana Kuonkow “<" BRIKOHEHT W Bbl-
kntoatoT noaceetky XK. Ona eritoqaeTca
aeTromarundecku npu npueme ot NOY moboi
KOMaHAOLL.

NWTERPATYPA

1. Knumrus A, ManorabapuTHeil aByxny4e-
BOW ocuunnorpad-mMynsTUMETD Paowo
2004 Ne 6, c 24—26

2 TDA7313 Digital Controlied Stereo Audio
Processor  with  Loudness http:
www.opatnet.cz elektronika datasheet/T
TDA7313.pdf
{ OT1 pegakumu. Pajpn NeyaTHoW nnate |

moayna 8 opmare Sprint Layout 5 0 v npo- |
rpamma ynpasnenus YM3Y Haxogatcs Ha |
Hawem FTP-cepsepe & apxwpe no agpecy
! ftp:/ fip.radio.ru/pub,/2010/03 /'um.zip. |
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LLinpokononocHbie pa3oBpawlarenu

J1. KOPOJIEB, r. MockBa

l I Iupokononocuble dazoepawarenn

(LU®) npenHa3sHaveHs oNa NMHen-
Horo npeobpaszoeanna — “paculenne-
HMS" — HW3KONMACTOTHOrO CcurHana ¢
UEeNbLID NONy4YeHna ABYX CUrHanoe ¢ NocTo-
AHHBIMWA aMNNAUTYA0M 1 HA30BLIM COBUIOM
{4awe scero 90 rpag.) B LUMPOKOM 4acTOT-
HOM wHTepBane. B pagwonobutensckon
npakTvke Takwe Gasoepawareny npuMe-
HRIOT B MY3biKanbHOW akycTUKE N5 NOny-
YEHWUA CHHTETWYECKWMX YHWCOHOE W CTe-
peodoHMKM, B cucTemax 3sykodukauum
ONR NOAABNEHUA NAPasUTHOW akycTudec-
ko 06patHON CBA3N.

B TexHu4eckon nuTeparype LWMpoKo-
nonocHele ¢a3osBpaliaren BCTpeYaTcn
noa HasBaHWaMU LUMPOKONONOCHLIW KBaa-
patypHell GUNETP W WWPOKONONOCHEIE
pasHocTHeE uenu [1, 2]. B aT1x xe naga-
HWAX M3NOXEHBI METOAMKM PACYeTa Takoro
pofa ycTponcTe. McxooHble napameTpel
ana pacqera: KoAPQPULMEHT NEPEeKpPLITUA
no 4actorte, TpebGyemuin MOCTOSHHBLIWN
dha3oBbIi CABUI Mexdy curHanamu ($aso-
Pa3HOCTHAA XapakTepucTuka) U makcu-
ManbHO A0NYCTUMOE OTKNOHEHue (no-
rPEWHOCTE) 3TOoro casura. Yem xectue
ykalanHole TpeGoBaHus, TEM CNOXHEEe
cxema da3oepawlarens.
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Ha cTpaHuuax xypHana "Paguo” mMox-
HO OTLICKaTE ONUCAHWA PA3NNUYHBIX LWMPO-
KOMONOCHLIX pasoBpawaTenen, conepxa-
LWMX @KTVBHBIE 3NEMEHTBI (MUKDOCXEMbI).
OpHaKo Ha NpakTyMke 4aule Bcero npume-
HAIT (asoBpawaren Ha pesucropax u
KOHOEeHCcaTopax. Huxe paccMoTpeHsl No-
pobHele ycTpoicTea, cobpaHHbie TONbKO
Ha NaccuBHbLIX 3nemMeHTax, kak obecneqn-
BALWMX MAKCWUManNbHYIO HaOEeXHOCTb.
NeknioYeHnem CNyxuT BxoaHoN gasopac-
wenwTens Ha ogHoOM TpaHaucTope, obec-
NEeYMBAILLNIA NWTaHWe YCTPONCTEA ABYMA
OOMHaKOBLIMW NO aMnIUTyae NpPOTUBO-
¢asHeiMu curHanamu. MNpu Heobxoammo-
CTW W 3TOT aKTUBHbIV 3NEMEHT MOXET BbiTh
3aMEeHEeH HW3KOYaCTOTHEIM TpaHchopma-
TOPOM C MankiMm BbIXOOHBIM MMNEAAHCOM.

dazospauwlarens, Cxema KoToporo no-
kasana Ha pmc. 1, obecneuneaet ¢a-
30BLINA COBUN MEXAY BLIXOAHLIMIW CUrHana-
Mt 90 rpan. 8 wactotHom nonoce 50...
10000 My ¢ norpewHocTelo He Gonee

3 rpan. Koadduument nepepaqn daso-
Bpawarens No HANPRXEHUD — NPUbnuan-
TensHo 0,4

MNocneaywimMe BXOOHLIE LENW O0MKHbI
BbiTh BLICOKOOMHBIMI — HE MEHEE He-
CKONbkMX mMeraom. lMocne ycTaHOBKM Nu-
HenHoro pexuma paboTel TpasancTopa VT 1
[OOVBAKTCA PABEHCTBA 3HaYeHMI amnin-
TYbl NEPEMEHHOMO HANPRAXEHUA HA IMUNT-

werHoro dasoepawartens, cobpaHHoro
no cxeme Ha puc. 1. 10T dazospawlarens
obecneumeaeTt caswr ¢asw 90 rpan. B
vyactotHow nonoce 200... 10000 MNu ¢ Toy-

um(6.128)
Buixad 1(0)

/

RF‘ 5
Sik| 5910
Boixod 2
(120 2pagd)

i

R5 &
—==1

]
Tepe 1 konnektope nonbopkon peaucTopa 1 €3 0.039 mk
R1 (6a3oBbie LeNM Ha CXEME HE NoKa3aHe!) R2 ] ;RS cs
Ha cxeme yka3saHbl CTaHOapTHbiE 510 |RE 75k ”__ 51 le200
HOMWHANLI 3NEeMEHTOB dazoBpaulaTtens, a C4 5600
8 Tabn. 1 — TouHbie 3HaueHws conpotue- Puc. 2
NeHnn Pe3nCTOPOB M EMKOCTH KOHOEHCA-
TOpPOE 3JTW INEMEHTE HE0BX0AMMO NOA0- Uy
Bparte ¢ TO4HOCTHIO He xyxe 1 %. TKE kow-
aeHcatopos gonxeH beiTe HE xyxe M150.
XenartensHo NPeaycMoTpeTb BO3MOX- Ug+Uyz0
HOCTe NOAGOPKW B HeGOoNbLWKX Npefenax ‘I
peanctopoe R10, R11 v xoHneHcaTopos I
C7,.C8. 1
MOCTORHHOE HANPAAEHIE HA PE3NCTO- Ui Upso
pax R10, R11, nocrynawluee ¢ amMuTTEpa
U KonnekTopa TpaHauctopa VT1, moxer Puc. 3
Tabnuua 1 nocteo oxono 1 rpan. 3ne-
ConpoTueneHue | | | | R10, | MeHThl gomkHel GbiTe NOOO-
pesucTopom, | G s R6| ke | B8 | B9 R11 | 6paHbl C TONHOCTLIO HE XyXe
KOm | 139 |56 432 [36 [268| 238 [786] 100 | *1%. a xoHAEHCATOPLI —
EmkocTe cz. | cv wmeTb TKE He xyxe M150.
KOHOEHCATopo., & C5| C8 S et £ B HekoTOpbix ChNy4anx
no® 3446|909 2724 | 11370 [5180] 33100 | Bo3HukaeT HeobxoawmMOCTb
) NPUMEHEHMA LUMPOKONONOC-
Ta6nuua 2 HOro q:aaospamaTe;{? c ¢a-
30BbIM casurom 1 rpag.
C:'Lﬁ:’;ﬁ;ﬁ;fe R3| R4 | RS | R6 |R7| R8 | R9 ';112' Ha pwuc. 2 w3sobpaxeHa
KOM 297 139|100 765|480 | 50.3 | 128 100 | CX€ma  da3ospaiiatens
EmMrocTe c2. | 7. | ofecnevueaowero Takon
KOHOEHCaTOpPOB, Sleslen]| 2 o C6 | cpewr a3 8 4acToTHOM
n® 883 255 | 1208] 2432|1351 7432 | nonoce 200...6800 u ¢ no-
rPEeWHOCTLIO OKoNno 3 rpaag.
CranfnapTHele  HOMWHanN.I
Tabnuua 3 ANEMEHTOB yKa3aHbl Ha Cxe-
ConpoTuanexue R3. R4, R7. ME, @ TOYHBIE 3HAYEHUA CO-
Pe3ucTopoB, RS R6 R8 NPOTUBNEHUS PE3UCTOPOB U
KOm 10,65 72,55 51 eMKOCTU KOHAEHCATOPOB —
EmkocTe | c1lcz2] €3 | c4 |C5]| C6 8 tabn. 3. TpeGosaHua k
konpencatopos. | 4 q7 [ 6os [ 3500 | 5652 891 |8030 | paavoanemMeHTam adano-
no L | | J r1YHBI YKa3aHHbIM BbilLE.

HbITe UCNONB30BAHO A1 YCTAHOBKW DEXM-
ma nocneayowmx ctyneHei. MocToaHHbIe
¥ NepPEMEHHBIE COCTABAN[ILLME Hanpaxe-
HUA NPY 3TOM A0MKHE! BEITh. PasymeeTcs,
pasgeneHsol.

HeobxoaMMOoCTe NPUMEHEHWA W Xapak-
TEPUCTUKK (DUNLTPOB, NOAABNALIMX HAC-
TOTHBLIE COCTaBNRIOLME HUXE W Bbille No-
nocel ¢aszospawarens, onpeaenaT ang
Ka¥A0ro KOHKPETHOMO CNy4as OTOeNeHO.

OnucaHHbin  LWMPOKONONoCHBIN $a3o-
gpawarens (Cm. puc. 1) NpuMmeHeH 8
yCTPOWNCTBE CABUra 4acTOTHOrO CrekTpa,
peanuayluleM NpoCTPaHCTBEHHOE YHW-
coHHoe BwOpaTo, W3BecTHOE Takxe noa
HasBaHWeM “nByToYeHHeIn yHucoH” [3]. B
ATOM Xe N3JaHuK 0aHbl pEKOMERAUNK NO
NPMMEHEHWIO Takoro pofa YCTPOWCTE B
MY3bIKaNLHOW aKYCTUKE.

B tabn. 2 npeactaenexbl TOYHbIE 3HA-
YEHMs COMPOTWBNEHWA PE3MCTOPOE W
emKoCcTu koHgeHcatopos Gonee cosep-

TpeTes dhaza co cABUIOM
240 rpaf. NoONyHaeTca CymMmipoBaHuem
OBYX PaeHbIX NO amnAMTyAe CWrHanos,
caBuHYTEIX No ¢aze Ha 120 rpap.. un
WHBEPTUPOBAHWEM CYMMapHOro Hanps-
seHua. MNprHUKN NONYYeHUA Hanpsxe-
HWA co caewrom dase 240 rpan. wano-
cTpupyeT BEKTOpHas auarpamma Ha
puc. 3.

NUTEPATYPA

1. Aepamenko A. A., Fanamuwues HO. M.,
Narnz A. A. INEKTPUHECKUE NHUHUK 3ANEPXKKN 1
dazoepawarenn. — M. Cesae. 1973

2. Bepaynoe M. B. OgHononocHan moayna-
uMA B paguoceazun, — M. Boenwapar, 1972

3. Kopones N. . YcTponcTea capvra 4ac-
TOTH HE 3NEKTDOMEXAHWYECKMX npecbpasosa-
tenax. — COG. "B nomowes paguonoiuTeno”,
suirt. 90, 1985.
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AByXKaHanbHbIA

B. CTPYKOB, r. Boponex
Mpennaraemblii KOQOBbIA 3aMOK

KOAOBbIA 3aMOK

HMeeT ABa He3aBUCHUMBbIX Bbixo4a

ANA ynpasneHus UCNOSTHUTENbHLIMYW YCTPoHCTBamMi. Kaxasii n3a HuUx
aKTUBMpyeTcs "CBOMM " BOCbMMPa3pPAAHBIM KOAOM, Habop KOTOPOro
OCYyLeCTBARAIOT C NOMOLUbIO 4BYX KHOMOK.

Konoablﬁ 3amok cobpaH Ha uMPpPOBbLIX
MUKpocxemax CTpykTypel KMOM v B
AEXYPHOM DEXWME WUMEET HU3KOEe 3HEp-
ronoTpebnexHve, NO3TOMY €ro MOXHO Nn-
TaTk OT aBTOHOMHOMO MCTOYHMKA, Hanpu-
Mep akkymynsTopHown Gatapew. Mpu Ha-
xatmn Ha mobyd W3 KHONOK BO Bpems
Habopa kopa YCTPOWCTBO nepexoout 8
aKTUBHbIR pexaim. Koa npeacraenser co-
60 kKOMBUMHALUMIO U3 eQUHWL W HYNewn.
Mpuuem ogHa kHoNka cnyxut ans HaGopa
enuHuL, a ppyras — Hynei. B pexypHom
pexume Ha 0Bomx BLIXOAAX NPUCYTCTBYET
HU3KWIA NOrUYECKWin YypoBeHb. 4YTobbl No-
Ny4nTk Ha Tpebyemom BbixOAE BLICOKWA

HOM KOO€e NOCNe OAHOBPEMEHHOrO HaxXa-
1A Ha 06e xHonku. Mocne atoro ects 15 ¢
ANA NOBTOPHOW nonbiTkn Habopa koga.
Ecnu no wcrtedeHun aToro mHTEpsana
npasuneHuli koA He OGyper Habpad,
YCTPOMACTBO NOAACT CUIrHAN HA BKNDYEHWEe
BHELWHEA OXPaHHOW CurHanusaumm u
BKNIOYUT peXMM CamobBnokVpoBkM Ha
AECATE MUHYT — 3T0 BTOPOW YPOBEHL CUIM-
Hanuaauuw. Mocne atoro Habop koga cra-
HOBUTCR HEBO3MOXHbIM.

PaccmoTpum cHadana pa6oty 6asosoro
BapuaHTa 3amMKa, UMEIOLLEro TONBKO OOuH
BeIXOMQ, €ro cxema nokazanHa Ha pwc. 1.
Habupaembiit kog, GOPMUPYETCA Ha BLIXO-

csi v Ha exope D perwctpa DD3.1 nosenser-
CH BLICOKMIA NOrM4eckuin ypoeeHs. lNMocne
oTnyckanma kHonku SA2 anemedt DD1.3
NepekIioUTCH B UCXOOHOE COCTOAHUE, Ha
exoael C peructpoe DD3.1, DD3.2 nocTy-
NT BLICOKWIA YDOBEHL W B NEPBLIV pa3pag
pervctpa DD3.1 (ebiBop 5) npowvaoiper
3annce Nor. 1, NOCKONbKyY KonaeHcatop C6
He ycneeT pa3paauTeCA Yepes3 pesucTop
R13 0o HanpsxeHws HU3KOro ypOBHS.

Ans nocnepywowero Habopa nor. 0 He-
06xoaumo HaxaTe Ha kHONky SB1, npu
3TOM Ha Bbixone anemeHTa DD1.2 nossuT-
CA HU3KKIA ypoBeHb. TpanaucTop VT3 npwu
3TOM 3akpeIT 1 koHaexcatop C6 paaps-
XeH, noatomy Ha exoge D perncrpa DD3.1
6yner HuakuiA ypoeeHs. Mocne otnycka-
HusA kHonku SB1 nor. 0 3anuMweTcs B nep-
Bblln pa3psg pervctpa DD3.1 (BeiBoA 5). a
OtiBwas Tam Ao atoro nor. 1 nepensuHeT-
C# BO BTOPOW pa3psa (enieon 4). U rak pa-
nee, nNoka He 3anuWyTCH BCE BOCEMb
umudp kopa, npu aToMm umdpa, Habupae-
Mas NepeBoOR, OKaxeTCcA Ha Boixoae 4 perm-
cTpa DD3.2, a nocnenHas — Ha Buixoae 1
pernctpa DD3.1.
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Puc. 1

YPOBEHb, KOTOPbIA BKAKYUT MCNONHUTENb-
HOe YCTpOWCTBO, Heobxooumo HabpaTtk
ero kKog v Haxarte Ha obe xHOnku op-
HOBpeMeHHO. MNMoka KHONKKW yaepXuBaioT 8
HaXaTom COCTOSHWMK, HAa 3TOM BLIXOAE
6yneT BLICOKWIA NOrMYeckumin ypoeeHs. Kak
TONBKO KHONKW ByAYT OTNYLLEHbI, HA BbIXO-
[ie CHOBA YCTaHOBUTCA HU3KMIA YPOBEHb.
Ons onoeewenuns o6 owwnbke Npy Ha-
6ope koga NpeaycMOTPEH MANOMOLLHBIA
BCTPOEHHBIA 3BYKOBOWM CuUrHanusatop —
3TO Nepsblii ypoBEHb curHanudaumn. Own
BKJIIONAETCH NpW HenpaewneHO HabpaH-

]—P Kebe 14 DD, DD2, DD4. eumis 16 DD3

Oax caeuroesix pernctpos DD3.1, DD3.2.
Mo dpoHTy umnyneca Ha exopax C atmx
PervcTpoB  NPoOWUCXOAMT  3anucCk  WH-
dopmaumm co exopa D B nepewiil pa3pag
pervcTpa 1 CABMr MHGOPMaUMK B CTOPOHY
crapwero pa3psaa. Kopn HabuparoT kHonka-
mu SB1 1 SB2, ogHoewbpatopel Ha ane-
meHTax DD1.2 v DD1.3 ycrpansiioT s03-
MOXHbIiA Ape6ear ux koHTakToe. [na Habo-
pa nor. 1 HAXMMAKT Ha kHoNKy SB2, npu
3TOM Ha Bbixoge anementa DD1.3 dpopmn-
PYETCA HW3KWIA ypOBEHb, TpaHaucTop VI3
OTKpbiBaeTCs, koHaeHcaTtop C6 sapsxaer-

VD1-VD17 KAS521A

[ns ycTporcTea no cxeme Ha puc. 1 yc-
TaHoenex kog 10001101, Tonsbko nocne ero
Habopa B TOYKe COEOMHEHWS KAaTOAOB AMUO-
noe VD10—VD17 noseuTCH HW3KWMIA YpO-
BEHb, KOTOPLIN NOCTYNWUT Ha OOWH W3 BXO-
nos (sbieog 6) anementa DD2.2. Ho nepe-
KHOHUTECA 3TOT 3NEMEHT HE MOXET, Tak
KaK Ha ero BTOpPOM Bxoae (sBbiBog 5) npu-
CYTCTBYET BBICOKWA YpPOBEHbL, MOCTYNAalo-
wuin yepes avoast VD3, VD5 ¢ seixonos
anemenTos DD1.2 1 DD1.3. U ToneBXKO Nown
OOHOBPEMEHHOM HaXaTtu Ha 062 KHILiXu
BbICOKMA YPOBEHB CMEHWUTCH HAa HW3KWUA W
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anemeHt DD2.2 nepexkniountcs — Ha  3nementa DD1.1 6yneTt HW3kMiA ypOBEHE,

BbIXOZE 3aMKa NORBUTCA CUIHAN BbICOKO-
ro YpOBHS, OTKpOeTCa Tpanauctop VT4 u
saroputcs ceetoawon HL1. MNoka ofe
KHONKW HaXaTsl, KOO 3amMKa Ha BbiX00ax
perncTpoB He uamenseTca. MNocne otnyc-
KaHWA KHOMOK Npou3ongeT casur nHdop-
Mauvn 1 KO4 aBTOMATUHECKW CTaHeT He-
BEPHbLIM, NO3TOMY HeT HeoBXoaMMOoCTI B
cneyuansHon kHonke onA cBpoca Ha-
6paHHoro koaa

N3 cxembl cnegyert, 4o nor. 0 B kope Ha
BbIXOAEe PervcTpoB COOTEETCTBYET OWoA,
a nor. 1 — wuHBEpPTOP W 3atem awoa. Mo-
TOMY NtoBOK Xenaemulil KOO MOXHO ycTa-
HOBWTE NOOACOBAWHEHWMEM K BbIXOOam
peructpoe nnbo awopna. nubo vHeepTopa
C OMoOoM.

Mockoneky B OeXypHOM pEXWUME Ha
Buixonax anementoe DD1.2, DD1.3, a
Takke Ha katopax gvwogoe VD10—VD17
MPUCYTCTBYET BLICOKWIA YPOBEHL, 4TOOL!
WCKNO4UTE NPOTEKAHWUE TOKA Hepes pesv-
ctopel R7, RB, BBeneHbl anemenTol DD2.1,
C2, R3 uw tpaHaucTtop VT2. Tpaw3auctop
VT2 B DEXYPHOM PEXVME 3aKpbIT, @ KOH-
neHcatop C2 pa3psxeH, N03aToMy Ha BXO-
pax anementa DD2.1 — HU3KWIA YyPOBEHDb,
a Ha ero BbIX04e — BLICOKWIA, W TOK 4epe3
pesnctopul R7 u R8 He npotekaer. Mpu
HakaTuk Ha NBYI0 KHOMKY TPaH3uCTop
VT2 otkpeieaetcs, konaerHcatop C2 3aps-
KAETCA [0 HaNpSKEeHWs NUTaHue 1 Ha
Beixone anementa DD2.1 ycranosutcs
HW3KMIA YpOBEHb. Tak OCYLECTBNAETCH
NoOroTOBKAa K MNEPEKNIOHEHMIO 3NEMEHTA
DD2.2. Nocne Toro kak HaxaTusA Ha KHon-
KW NpekpaTaTca, koHaeHcaTop C2 HauHeT
paspsxartsca yepes peauctop R3 v wepes
HekoTopoe epema anemeHT DD2.1 nepe-
KNOYMTCR — Ha ero BbixoAe yCTaHOBUTCH
BbICOKWA YPOBEHL U YCTPOWNCTBO Nepen-
OEeT 8 OeXYPHBINA PEXUM.

Ecnu vabpaH HesepHLIR KOO, WM HAXaTb!
ofe KHOMKWM, Ha OOHOM BxOOE (BbieOg, 2)

nockoneky anement DD2.2 He nepexio-
yutca. Ha sTopom exone (Bwieog 1) ane-
meHTa DD1.1 takke Byger Hm3kul ypo-
BEHb, NO3TOMY Ha €r0 BLIXOAE — HWU3KMIA
ypoeerb. TpaHawctop VT1 oTkpoeTcs,
BCheq 3a HuMm oTkpoeTcs VTS5, n nutaoLwee
HaNpPsKEHWE NOCTYNWUT HA AKyCTUHECKMIA
nany4atens HA1 Cco BCTpOEHHBIM reHepa-
TOPOM. 3BYKOBOI CUrHan nHGOpMUpYyeT o
TOM, 4TO Koy, HabpaH HesepHe. OnHoBpe-
MeHHOo yepes aron VDT 3apaxaeTca KOH-
nencatop C8, a 4yepea peawctop R18 —
koHaeHcarop C9. Yepes 15 ¢ HanpsxeHue
Ha kongeHcaTope C9 pocturHer nopora
nepeknioHeHns anemenTta DD2.4 v BbICO-
KW NOrMY4ecKkMii YpOBEHb Ha Bbixoae
"CurHanu3auua’ CMEHUTCH Ha HM3KWEA —
3aroputcs ceetoomon HL2 v navreT pabo-
TaTb BHELWHAR OXPAHHAA CUrHANW3aumMs,
BKAKYAEMAEA HW3KMM NOTMYECKWM YpPOB-
Hem. BbICOKWIA yDOBEHb C KOHAEHCATOpa
C9 noctynuT Ha Bxop R peructpa DD3.1, u
+abop Kopa CTaHOBUTCA HEBO3MOXHBIM 40
Tex nop, noka konaexcatopsl C8 u C9 He
paspRORTCH Yepes peavcTopsl R17 1 R18.
Mpu yKasaHHbIX HA CXEME HOMUHENAX ANA
atoro noTpebyeTca OKONo OECATH MUHYT.
Ecnw kop Habpan BepHo, Tpad3sucTop VT1
OCTaETCH 3aKPLITEIM W BHELUHAA CUrHANN-
3aumn He BkI4uTCH. KoHpeHcaTopel C1,
C3 BBegeHbl OANA 3awmTbl OT NOMEX NO
Uenu NUTaHWa, pacnonarate WX HYXKHO. Mo
BO3MOXHOCTH, Bnuxe Kk Beixogam nutanus
MUKDOCXEM

Mpowssens HebONblUWME WM3MEHEHWS B
CXeme, MOXHO NoNY4YnTb BO3MOXHOCTE HE-
33BMCUMOro YNpaeneHua OBYMA BbIXOOA-
MU, 3TW M3MEHEHWA NOKA3aHLI HA PUC. 2.
Norwuyeckuit anement 2UNNW-HE DD2.2
(cMm. puc. 1) 3aMeHeH Ha OBa 3NeMedTa
3UNN-HE DD5.1 w DD5.2 (puc. 2). Katon
ouopa VD10 He coegwHeH C katogamu
ovopoe VD11—VD17, a nogknwoNen K
exoay (eBbiBog 2) anementa DD5.1, a Bbl-

xon 1 (BeiBog 5) anementa DD3.1 4epes
avon VD18 — k exoay anementa DDS.2.
Teneps npexHium kogom 10001101 moxHo
ynpaenaTe “Beixogom 1" 3amka, a kooom
10001100 — "Buixopom 27, B OCTanbHOM
paboTa yCTpOMCTEa OCTAETCA NPexHen.

Hanu4ue OByX BbIXOOOB CYLUECTBEHHO
paclwmpseT BO3MOXHOCTW ycTpoicTea. C
WX NOMOLLBK) MOXHO yNpaenaTb OBYMS
HE3ABUCMMBIMW MEXaHWU3MaMK, Hanpw-
Mep, 3NeKTPOMarHuTamnm wan 3nNeKTpo-
ABUratenamu ONR OTKPLIBAHWA OBEPHOMO
3aMKa UK OCYLLIECTBNSATE PEBEPC OAHOro
mexanuama. M HakoHeu, ABa BeIXxOpa No3-
BONAIOT NPUHUMNWENBHO YCNOXHATL KOA,
NOBLICWB ero CeKpeTHocTb. BapuanTt no-
paboTkK CXeMbl C LWEeCTHaAUaTMPa3psa-
HbIM KOAOM W OQHWMM BLIXOAOM NOKa3aH Ha
puc. 3. ANropMTM OTKPBIBAHWA 3amKa
cneaylowwin: Habop Nepeor YactTu koaa
(BOoCeMb uudp), HaxaTve Ha 0be KHONKW
(oTkpoeTca TpaHaucTop VT6 w 3apsguT
rkoHpencartop C10, a Ha nepewid BXOA 3ne-
meHta DD4.3 nocTynuT BLICOKWMA YpO-
BeHb), Habop BTOPOW 4acTu KOQa, Haxa-
The Ha obe kHoNkK. BLICOKMIA Noruyeckmin
YpPOBEHE NOCTYNWUT Ha BTOPOW BX04, 3ne-
menTa DD4.3, oH nepexknioyMTcR, » Ha
Bbixoge anementa DD4.4 Takke noSBUTCH
BbICOKMWIA YPOBEHbL. Yepes HekoTopoe Bpe-
ma (okono 10 c) koHpencaTtop C10 pazps-
ouTcs yepes pesucTtop R23, n ycTtpocTeo
BEPHETCA B MCXOQHOE cOocTosHWe. Yucno
undp B KXKO0M HaCTK KOAA MOXHO YMEHb-
WKTe 00 XENAEMOro COOTBETCTBYIOWMM
YNPOWEHWEM CXEMbI.

Heckonsxo cnoB 0 BO3MOXHOM pacno-
NOXEHWW KHONOK. Tak Kak ux BCEro nee,
oTnagaetT HeobXxoOMMOCTb BU3yansHOro
KOHTpONns npu Habope koaa 3TO NO3BO-
NAET PacnonckuTe WX B "CEKPeTHbIX"
MecTax, HanprMep, Noa CUASHLEEM EOOM-
TEeNna B agToMoBWNe, Non KPLILLKOM cTona,
B HWLLIE CTEHBI U T. 4.

YeTponcTeo co6paHo Ha MakeTHON NNa-
TE C NPUMEHEHKEM NPOBOAHONO MOHTAXA.
MuraHue ocywecTensaoT o1 Batapew Ha-
npsxeHvem 9 B — 6F22 nnn ot SopTcetn
asTomobuna. [puMeHeHbl pPe3MCToRbI
MNT, C2-23, peauctop R17 cocraeneH n3
aeyx no 2 MOM, coeguHeHHBIX Nnocneaosa-
TencHo. OKCWOHBIE KOHAEHCATOpbl —
UMnopTHele 1 K50-35, octanbHele —
K10-17. TpaHauctoper KT31026 wn
KT31076 3ameHnMbl COOTEBETCTBEHHO Ha
TpaHaucTopsl cepuin KT315 u KT361 ¢
MoBeIMY DYKBEHHBIMK MHOEKCAMKW, AMOOb!
KAO521A — Ha KA 1036, KO5226, akycTuye-
CKWIA U3nyyaTens CO BCTPOEHHLIM reHepa-
TOPOM MOXHO WCNONbL30BaTe NwWboN C
paboLmm Hanpsxervem 12 B. Ceetoovon
HL1 — nwoGoin 3eneHoro uBeTa CBEYEeHWS.
HL2 — kpacHoro, ¥enaTeneHo C NOBLILUEH-
HOW APKOCTEIO CBEYEHMA.

HanaxwveaHvwe CBOOWTCA K yCTaHOBKE
BPEMEHHLIX MHTEPBANOB ONOKMPOBaHWUSA M
33[EPXKKA BIKIHOHEHUS BHELLHEN CUrHanu-
3auUuK NO CEOEMY XEeNaHuio. HyXHO TONkKO
WMETE B BMAY, 4TO OHM B3aWMOCBR3aHbI, K1
conpoTtuenerwe pesuctopa R18 ponxHo
6T NPUBNU3UTENEHO B AECHTH Pa3 MEHb-
e conpoTueBneHua pesuctopa R17, a
eMKOCTb KoHpeHcatopa C9 B necatk paa
MEHbLUE emMmKOCTM koHpgeHcatopa C8.
Moabopkor aTMx pe3MCTOPOB K KOHAEHCa-
TOPOB MOXHO W3MEHATh YKalaHHkie Bpe-
MEHHLIE MHTEPBANGI B LUMPOKUX Npegenax.

Pegaxtop — M. Hevaes. rpagwika — M. Hevaee
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ONEeKTPOHHbIN perucrTpartop

coObITUN
C. KYJIELLOB, r. Kypran

Unero cosganns aToro ycTposictea aBTopy nogcka3an of4uH HaTy-
panwuct. Ana Habniofgenns 3a QUKMMM XNBOTHbIMKU emy noTpebosa-
nocs pukcuposarTes Bpems cpabarsiBaHWA HECKONbKMX AaTHUKOB Ha
NpoTsXeHnn [NNTENIbLHOro NpoMexyTka spemeHun. CywecTsyioT U
MHOXecTBO Apyrux obnacreii AesTensHOCTH, rRe TaKoe YyCTPOHCTBO

MOXEeT 0Ka3arbcs Nose3HbIM.

l MELVECH B NpoAaxe 3NeKTPOHHLIE

perucTpaTopel Co6LITUIA B OCHOBHOM
paccunTarbl Ha NPOMBILUNEHHOE NpUMe-
HEHWEe W O0BONLHO goporu. Mpepnara-
eMbiii NpUBOP MOXHO M3roTOBWUTL CaMO-

MHdopmaums o kaxaom cobbitim
3aHMMaeT B NamATu Mukpocxemsl DS1
BOCeMb 6aiTOB. ITO O3HAYAET, 4TO MMEID-
wmxca 32 K6alT nocTaTtouHo NS perucT-
paumn 4096 cobeTuit. YTenmne u 3anuce

onpawmnsaeT natamku. Ecnm nx coctosHue
W3MEHWNOCh, NPOW3BOAMTCH 3aANUCh WH-
dopmaumm O CobbITUM B MUKPOCXEMy
DS1, nocne 4ero MUKPOKOHTPONNep "aa-
chinaeT” oo cnenyowero NnpepuisaHunA.

K peructpaumm cobuitus (C ykazaHuem
COCTOSHWA AATHMKOB, BPEMEHW W AaThbi)
NpUBOAUT U3MEHEHIME COCTORHUA Moboro
W3 YeTbIpex AaT4MKoB. HO HYXHO umeTts B
sugy, 4to parymkn SF1 v SF2 onpaww-
BalOTCA 1 pa3 B CekyHAy, NO3TOMY KPaTKO-
BPEMEHHLIE W3MEHEHWA WX COCTOSHWA
MOryT BuiTb nponyweHbl. 3TUM MOXHO
B0OCMNONL30BATLCA ONA YCTPAHEHWs no-
cnenctewii apebeara KOHTaKToB. A BOT
W3MEHEHWUR COCTORHWS AaTYMKoB SF3 u
SF4 6yayT 3adwmKCMpoBaHbI, Oaxe ecnu
OHW MPOWM3OWNWM B WHTEPBanax mexay
onpocamMu. a K MOMEHTY ONpoca AaTivk
BO3BPATWUACA B WCXOAHOE COCTOAHME.

PAOMO Ne 3, 2010

OpraHmM3auuy CBA3KN C KOMNBIOTEPOM;

— HW3Koe aHepronoTpebnexne;

— paboTocnocobHOCTE CoXpaHAeTCsH
NPK CHUXEHWW HANPSXEeHWs NUTaHus 00
2.2 B;

— MMEETCH CUHXPOHW3NPYEMbIA OT-
LensHbIM KBApLUEBLIM DE30HATOPOM Tai-
mep, yaobHblA OnNs OpraHM3auum 4acos
peansHoro BpemMenn 1 pabotawwmin paxe
B "CNslWemM” pexnMe MUKPOKOHTpOnnepa.

MWHYTBI, Yackl, A€Hb, MECSIL|, rog.

me, pabotaer Toneko ero Taiimep TMRI,
CHMHXPOHM3MpyeMell "4acoBbiM® KBapue-
BbiM pe3oHaTtopom ZQ2. Opuu pa3 e
CEKyHAy 3TOT TailMep reHepupyeT 3anpoc
npepsiBadusa, ans obpaboTky kOoTOpOro
MWKPOKOHTPONNEP "nMpoceinaercs”, yee-
NUYUBAET HA EAMHWLY CHETHUK BPEMEHM 1

§ cToaTensHo. OH He COoaepXUT AOPOrVX  OCYLIECTBARIOTCH NOBNOMHO: 33 aOpecoM  YKasaHHsie 0COBEHHOCTU cnepyeT YUUThI-
neraneit n ¢ukcvpyet cpabartuiBaHus nepeoro Gaiita Gnoka cnemyloT BOCEMb  BaTk NPU BLIGOPE KOHCTPYKUMM OATYMKOE
> HETHIPEX AATHWMKOB, KOHTAKTHLIX UNW € Bbi-  GaiToB wHopMaumn. MekpemeHT (yBe- 1 cnocoba ux NoaKnioyeHus.
L | xoAHBIMW curHanamm CTaHgapTHLIX NOrM-  AKMMeHVe Ha eguHULY) agpeca kaxaoro Tok noTpebnexua permcrparopa ot 6a-
Q© veckux yposHeii. NPUHATOrO N NepenaHHoro GanTa npo-  Tapew HanpaxeHnem 3 B — okono 200 MkA,
o Cxema perucTpaTopa nokasaHa Ha  WCXOAWT aBTOMATMHYECKU. 4TO nossonset emy paboTate OT ABYX
= | pwmc. 1. Ero ocHoBa — MUKpOKOHTpPONnep OCHOBHYI0 4aCTb BPEMEHW MUKDOKOHT-  LLIENOYHLIX 3NIEMEHTOB TUNopa3amepa AAA
X PIC16F628A (DD1). WHdopmaums o ponnep DD1 HaxoouTtca B CNsAWeM pexu-  He MeHee WecTn MeCAUEB.
w [nA B3aMMOAERCTENA C KOMNLIOTEPOM
=y . B perucTpartope uMeeTca nocneaosa-
K 1, BoiB. 1 Y ¥ =
® oo Pcterezen 0kl
&R []r /] R2 e 1/, SF1 .
< 7115« 715 ¢ MCUI RBO |5 y COM-nopra komnbtoTepa. 3To NO3BONSET:
T e sg; I 2< - ~_SF2 — NEePEeHECT CMMCOK 3aperncTpupo-
DS1 2 rn3 RB3 HIRSS ; BaHHbIX COOLITUIA M3 YCTPOWCTBA B KOM-
E i 24LC256 3l b 1? 2 ~ 5F3 neloTep;
SCL = | & RB5 i — OYUCTUTH ITOT CNWMCOK B perncTpa-
5 - © sDAP RB6 . ’{ iy S0 Tope;
= :? a RB7 I j_< — YCTAHOBUTL TOYHOE BPEMSs B 4acax
E Az | 160sct|  |osc2 —, 22 & £ ReEIDETORR. .
|3 32768y + =l 2 Cwvrnan RTS, dpopmupyemein COM-nop-
E dwe ZQ1 4 Mry _]_ = T  TOM KOMMbIOTEPA, WCAONL3OBAH HE MO
4 ,'[I —J—D?i‘“ E==50] og NPAMOMY HA3HA4YEeHWIO, a8 ONA NWTaHWA
: = Lo MUKpOCXEMbl Npeofpa3oBaHus ypoBHER
Kg%ar //f/ %5 DA1. 310 ymeHbluaeT Tok, noTpebnaemeii
@ Pl G2 DA1 c4 ék HL1 mg ot 6arapen GB1, u npoanesaer cpok ee
g T F_l_l MAX232CPE ﬁ AN307EM =7 cnyx6bl. HanpsxeHwue NUTaHus Mukpocxe-
o~ + [ c1+|pc|cas B+ 3 mbl DA1 orpaHuyero crabunutpoHom VD1
@ _”— c1-|DC| cz- R m A0 3,3 B. 310 MeHbLUE TUNOBOrO ANA NPU-
2 X1"COM Ca c5 /| 220 ; =
@ 2 i L MEHEHHON mMukpocxembl MAX232CPE
e RIS >L_ i vt il Kewia. 16 DA1 3HAa4YeHWs, OAHAKO OOCTAaTONHO ANA ee
g s \& i & | = -HO(I)]i HOPMansHOro B3aMMOAencTeuna ¢ Guau-
C1-C5 YECKUM WM BUPTYaNnsHBIM (OPraHmM3oBaH-
25 % TXD )3 13 g1y R1o+12 Twmkx 16 B HbIM € nomowsio npeoBpasoeaTtens
Sg - USB—RS-232) COM-nopTom KomnbtoTepa.
T35 RXD Hanpsixeue 3,3 B ¢ nunmm RTS noga-
&L Puc. 1 eTca Takke Ha ceetogmon HL1, cursanm-
=@ : 3UPYIOLLMI O €ro Hanuum, U Ha exon RA2
£ MUKPOKOHTponnepa. O6Hapyxws ero,
=8
2901 cobbITMAX (M3MEHEHMAX COCTOSHUA KOH-
E 3 TakTHbix gar4ukoe SF1—SF4) COXpaHsAeT- :f}?_lua“”a 3anpfc°:;'::::“"“e e Oreey
£8 Cf B MWKDOCXEME 3HEPrOHEe3aBuCUMON 19H, spéws | Veranoaka epemesm Fl
g g namati DS1, coeaMHEHHON C MUKPOKOHT- 20H Ohiterva e coboma™ oy
2o} PONNEPOM RO NOCNEACEATENLHOMY MH- 21H 3anpoc wucna cobbimuint  |Uncno sadmKkcHpoBaHHbix coBbITwi (ea Gaira)
Tepdency I'C. 22H 3anpoc cnmcka cobbimuin | Cnucok cobbITMIA, KaXKAbIA ANEMEHT KOTOPOrO COCTOMT
Bribop mukpoxoHTponnepa PIC16FE82A 13 BoCbMM 6aitTOB: BpEMS, COCTORHMUE BXOA0B, Ko SS5H
obycnosnen cneaylowmm: 54H Mposepka noakniouenus  |OK (79H, 4BH)
— vMeeTcs BCTPOeHHBIn USART ana Ry Bpems nepegaetcs wecTbio 6aiiTamMu B CNEAYIOWEM NOPRAKE. CEKYHALI.

MUKPDOKOHTPONNED BbIXOOWMT M3 CNSLWEro
pexuma u uHnuwanuanpyet ceoin USART.
ObmeH BegeTca co ckopocTsio 19200 Bop.

MWKpPOKOHTPONNEP YCTAaHABNMBAETCS B
WCXOOHOE COCTOSIHME MNPWU BKAKYEHWUM
NUTaHMA BHYTPEHHWM curHanom. Bxop
MCLR He ucnonsayercs.



K nauHnam nopta B MUKpOKOHTpONnepa nporpamMmmHO nog-
KNIOYEHLI BHYTPEHHWE Pe3NCTOPLl, COeQUHRAILLME MX C NNKDCOM
nutTanua. O 06ecneqvBaT BbITEKAWMIA M3 KAXA0A NUHWK
Tok okono 200 mkA. fatdmkamy coBeiTUiA MOMYT CAYXWUTE He
TONbKO PU3NHECKME KOHTAKTHI (FEPKOHBI, KHONKK), HO 1 NoBkie
\.I’CTQOHCTBa C BbIXOOHBIMW NOMMMYSCKUMI CUrHanamum, WMEHILLMMIA
CTaHaapTHLIE YpoBHK TTJ1,

Pozetka X1 — DB-9F. B kavecTtBe X2 ana nogrnioveHns nat-
YMKOB MOXHO vcnonb3oeaTe n6own ynobHemn pazvem. MNpwu
COEAWHEHWN PErMCTPATOPA C YCTPOWCTBAMI, MMEKLMMK COBCT-
BEHHBIE WCTONHUKW NUTaHWA, 0COOEHHO ceTeeble (Hanpumep,

Bl 3nexTponHbii perncTparep -10] x|
KypHan [apameTpel Cnpaeka
[ Cofbrubi 6 pericrpatope — | | BpemA B peructpatope !

12 12:59:02
20: 12 09

COM1
Puc. 2

nns pukcaumv nepeboes aHeprocHabxenua, 0Tkasos 060pyLo-
BaHWA), HeoBxo0AMMO NO3aBOTUTILCA O ranbBAHUHECKON PA3BA3Ke
C NOMOLWBLKD ONTPOHOR MW pene.

Lns B3aumopenctens c perucTpatopom pa3spaboTtaHa kom-
neloTepHan Nporpamma logger.exe, NO3B0NAOWER NOAABATL EMY
KOMEH[b!, NPUBEAEHHbIE B TaBanue, NnpuHiMaTs OTBETHI Ha HX
W COXPaHATL CNMCOK 3aperncTpMpoBaHHblx cobbiTui B hanne Ha
Avcke komneloTepa. OxkHO 3TOW NporpamMmel NOKa3aHo Ha
puc. 2. Mpy NOAKNIOMEHHOM PEMMCTPATOPE B HeM OTOBPAXaK0T-
CA 4MCNO 3aPUKCUPOBAHHBLIX UM CODBITUI, a Takke Tekywee
BpemM#A 11 4aTa COrnacHo BHYTPEHHWUM Yacam perucrTpaTtopa

OTKpbIB NYHKT rNABHOMO MEHIO “JKypHan~ MOXHO CUHXPOHW-
3UpoBaTk Yackl PErUCTPATOPa M KOMNLIITERA, COXPAHUTL CNUCOK
cobertuin B daine ¢opmara CSV (Comma Separated Values), a
TaKKe OYMCTUTL NamaTe perucTpaTtopa. Mopmar CSV suibpan kak

A AR L ST ¢S 583
L Pl LA ywaves . ol i

“ ]

YCTPORCTBO NOAKNKIYEHD

Bbicbinaem noyton paguoniobutensckue Habopel. panmo-
netanu.
Karanor GecnnaTHbiit. KoHeepT ¢ 06paTtHbivM agpecom obs-
| zaTeneH.
| E-mail: ppelecom@udm.ru.
426034, Mxeeck, a/a 3503.

* * *

|
[
| MNpepnaraem yHUBEpPCANLHLIA NPOrPaMMaTOD
‘ WizardProg-77USB.
KpaTkuii nepesers nopoepxreaemblx TUNOB MUKDOCXEM:
|  EPROM: 2716-27C080;
i' EEPROM/FLASH: cepun 28, 29, 39, 49, 50 pa3sHbix npov1aso-
| AuTenen, anekTpudeckn ctupaemsble 27CXXX  Winbond, |
| Firmware/Hub; MCU dwpm Intel. Atmel, Philips. Winbond,
| Microchip, |
‘ SEEPROM: 24Cxxx, 93Cxx, 25LCXX; |
GAL/Noruveckne matpuubl: 16v8x, 20v8x, 22v10A.
| Bce mukpocxemel B kopnyce DIP nporpammMupyioTcs B |
eavHon posertke ZIF-40 ARIES 6e3 npumeHeHns anantepoe. 1
Mporpammarop nutaetcs oT nurn USE. He HyxeH 6nok |
nUTaHuA, |
Lera — 3300 py6. |
| www.wizardprog.com
Ten. (351) 265-46-96.

* * -

|
MeyaTHele NnaTel HA 3akas! |
PaspaboTka 1 u3roTosneHue no cxemam 3aKasqmka |
242600, bpanckan obn., r. AsTekoBo, yn. KOxHan, a. 69,
Ten 89155383045 |
E-mail: dyt69@yandex.ru |

Haubonee YHWBEDCANbHLIW, TaKOW ann MOXHO OTKPbITL, HaNpu-
mep, B nporpamme Microsoft Excel unv B apyron anekTpoHHoR
Tabnuue. HecnoxHo Hanwcats v COBCTBEHHYIO NpOorpanmmMy ero
obpaboTku.

dopmat 3anucK 0 CoBLITUK CReYIDWUIA. NeHb, MECAL, rof,
Hac, MWHYTE, cekyHaa, aatumk |, patamk 2, patuvk 3, naTynk 4.
Bce 3HaveHns B HE — TEKCTOBLIE AECATUYHLIE. Pasgensowmin
WX CUMBON (B N@HHOM CNy4ae TOYKa C 3anaTon) 3a0ai0T B OKHE,
OTkpeiBaOWeMCcs Npu esibope nyHkTa mewio "Mapamerpu”. B
TOM xe okHe BeibupaT COM-nopT KOMNBIOTEPa, K KOTOPOMY
NOAKMOYEH PErMcTpaTop, U NepUoL ONPoca ero KOMNLITEPOM
(He nyTaTb C NepropomM ONPOCa AATHMKOB PDErMCTPATOPOM).

Ot pegakuymm. [lporpamMma, KOTOPYK HEOBXOAWMO 3arpy3uTe B
MUKDOKOHTpONNeP perncipatopa, a rakxe nporpamma logger
umenTcs Ha Hawem FTP-cepsepe no agpecy <ftp://fip.radioc.ru/
pub/20 ro.f03,‘Togsoﬂ.zip>

Penaktop
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NMPUKNALOHARA SNNEKTPOHUKA

Ten. 608-28-38

Npuem craTeit: mail@radio.ru
Bonpocei: consult@radio.ru

PAAMO Ne 3, 2010

CurHanunsatopbl aKTUBHOCTH
coTtoBoOro tenedoHa

B crarbe npusoaunTCs onucanme ABYx NpubOPOB, KOTOPLIE NOZAIOT
curHanel npu nepexofe coToBoro TenegoHa B PexMM nepegnaym
uHpopmayumn Ha 6a30ByI0 CTaHLMIO.

( )m-ua 13 ocobeHHocTen CoToROro Te-

nedoHa — nepexoq B pexum nepena-
un 6e2 sepgoma snagensua. MNpUyKHL
MOryT GeITb CaMule pa3Hble — OT NpoTo-
KONBHOR NPOBEPKW CBA3W M PerncTpaumm
B CeTU 10 KPUMUHANBLHOrO Nepenporpam-
MupoeaHus ana paboTel B KadecTee nog-
CNYWWBAOWEro yCTPOWCTEA. YCTPOWCTEO,
paspabortaHHoe K. BUHOMPALOBbIM
13 r. Mockebl, nNpuHuMnMansHas cxema
KOTOpPOro nokasaHa Ha puc. 1, pearvpyer
Ha CBY nanyuexune coTtoBoro tenedoHa v
nofaeT 3BYKOBOW curHan, obpaiuan sHu-

MaHWe BNafenbua Ha Takyl ero akTue-

HOCTb
MpuHumaeT CBY curnan aHtesHa Wi, e
Ka4yecTBe KOTOPOWA MOXHO NPUMEHWTH
@HTEeHHY OT OTCNYXWBLUEro CBOW CPOK
corosoro TtenegoHa. Ho, kak nokasan
OnbIT, NOAOHAET W OBBLINHBIA NONYBOAHO-
Bbli neTneeo Bubpartop. Ha TpaHaucTo-
pe VT1 cobpaH amMuTTepHbId NOBTOPU-
Tefb, KOTOPLIA paboTaeT kak AETeKTop
CBY Hanpsxenus. Kaxawin naker CBY
UMNYyNeCoB (anutensHocTeo 0,5...1 Mc),
M3ny4aemelii COTOBbIM TENedoHOM, npe-
obpa3ayerca atum

3 5MA TPaH3ucTopoM B
: = +3 OB BuMOEOMMNynNLC
oTpUUaTENBHON

1000 me x

NONAPHOCTY Npu-
MEpHO Takow xe
ANVUTENBHOCTH
3TOT MMNYyNLC No-

HOM NepemMbivkon. MNpuMeHeHbl peaucTo-
pel MNT, okCuaHbIE KOHOEHCATOPbLI —
uMnopTtHele, C1 — K[O-1, ocTansHbie
HenonapHele — K10-17. Mepea monTa-
XKOM MUKDOCXEMbI ee BuiBoabl 1 1 7 otrn-
6aloT. 3TK BLIBOABI, @ TAKXE BLIBOAEI ApY-
rux netaned, NPUNasHHbLIX Henocpem-
CTBEHHO K donbre, 0603Ha4YeHs Ha puc. 2
YepHbeiMK kBagpatamu. MNonysonHoOBbLIA
netnesoi smubpatop W1 nmeer paameps,
COOTBETCTBYIOWME amnanasoHy 1800 MIy,
On narotosnex ua Toncrton (0,4 mm) mMep-
HOW ONLr WKUPUHOA 5 mm (puc. 3), a
NPUNANBAIOT €ro K MeTanM3npoBaHHbIM
nnowagkam Ha nnate, 0603HaYeHHBIM Ha
puc. 2 6yksamu b n B. MoxHO npumennte
AHTEeHHY ApYroro TMna, Ho BO uabexarue
HW3KOYaCTOTHLIX HaBoaok oHa o0683a-
TenbHO ponmkHa GbiTe raneBaHM4Yeckwu
3AMKHYTOMN.

CMOHTMpOBaHHan nnara nokasaHa Ha
puc. 4.

YeTpoicTeo HanaxueaHua He Tpebyer.
CnenyeT y6enuTeCA B TOM, 4TO Hanpsxe-
HWEe Ha amuTTepe TpaHawuctopa VT1 (oHo
3aBMCUT OT CONPOTMBNEHWS pe3ucTopa
R1) Haxogutca 8 uHtepsane 30...70 % ot
HanpsxeHua nuTanua. FPoMKOCTs Weny-
KOB 3aBUCWUT OT MOLLUHOCTW nepeaaTymka
COTOBOro TenedoHa, PacCTOAHUA MEXDY
HUM ¥ YCTPOWCTBOM, a TaKXe OT UX B3aum-

80

12

c1
R4 R1
I e

<o o5 40 VS §
BA1 | o DA1Q o8
<o o8 1s C2o—p- T

Om% %C3 R3 P O

Puc. 2

cTynaetr Ha exon Y34, cobpaHHoro
Ha mukpocxeme DA1, Harpyskon ko-
TOPOro CRyXuT AWHaMWYECKas ro-
noska BA1. Moatomy Ha xaxawii
npuHateiii CBY naket yctpoiicteo
OTBEYAET LLENYKOM B OWMHAMUYECKON
ronoeke.

Bce petanu cMoHTMpOBaHel Ha
NeYyaTHoM nnate w3 ABYCTOPOHHE
$ONLrMPOBAHHOIO CTEKNOTEKCTONUTA
TonwwmHon 1,5 MM, YepTex koTopoi
nokaszaH Ha pwc. 2. donera nopg,
AeTanaMy UCNONB3yeTcs kak obuwwmi
NPOBO/A, OHA COEAMHEHA C NETNERbIM
subpaTopom B Touke "A" npoBonoy-

* G

Puc. 3

YRS

40

HOW opweHTaumy. Bce 3TO BLIACHRAIOT,
KOHEYHO, 3KCNepuMeHTansHo. Ecnm B npo-
uecce HabnopeHniA BLIACHWTCS, Y4TO O3BY-
YuBaeTcA NoGov BeIXOd TenedoHa B adup,
NPOBEPKY MOXHO CHWTAaTE 3aKOHYEHHON.

* * *

Cpeaw akceccyapoe [ONns COTOBLIX
TenedoHOB MOXHO BCTPETUTL Tak Hasbl-
Baemble peM-nHanKaTopsl B Buge Gpeno-
KOB WUNKU NOABECOK, KOTOPLIE, MO CYTH, U
ABNAKOTCH CUMHANM3aTOpamMk aKTMBHOCTH.
Ha BrnoueHre B pexum nepegavm CoTo-
BOro TenedoHa Takue MHAMKaTopLl pearu-



pyloT nogaveil ceetoskix curHanos. Ogra-
KO 3Toro 6biBaeT HepocTaTouHo, No-
CKONbKY TAaKO CUrHan He Bcerna sameTeH
1 ero xenaTensHo O0NONHUTE akyCTUYecC-
kUM curHanom. M. HEYAEB w3 r. MockBel
npegnaraeT NPOBECTW HECNOXHYI O0-
paboTky Takoro nHauvkaTopa.

ABTOP MOAEPHM3MPOBaAN WHOWKATOP-
nogeecky (Momens ORNS04323-5), co-
CTOALLYID M3 NEeYaTHOW NNaTkl, NOMEWEH-
HOW B NPO3PaqYHblil NNAcTMACCOBLIA KOP-
nyc, KOTOPbLIA KPENWTCH K NNacTWUKOBOW
Tpy6Ke C KANPOHOBLIM LWHYPOM BHYTPYW. Ha
KPYrnon, ne4yatHow nnare guameTpom
13 MM C OOHOM CTOPOHL! YCTAHOBNEHL! 3a-
NUTaA 3NOKCUAOHLIM KNEeM Cheuwanuau-
poBaHHas MUKpocxema v GeckopnycHbI
CBETOAMOA KPaCHOT 0 LUBETA CBEYEHWS, A C
ApYron — pgepxarvens gns NUTUEBOro
ranbBaHuyeckoro anementa CR1220 wa-
npaxeHwem 3 B. MNpuemHan avteHHa —
0OMOTOYHLIA NpOBOA AMAMETPOM Npu-
mepHo 0,25 Mm B M30NAUMM U OANMHOR
okono 45 mMm. Kpome Toro, B Tpybke pas-
MELLIEHb! LUECTL WHAWKATOPHbLIX CBETOAMNO-

£OB: YeTbipe — KPacHOoro UBETa CBEYEHuA
M ABa — 3eNeHOoro, KoTopbie CoeauHeHb! C
NNaTon TakMM Xe NPOBOAOM.

Mpw BKMOYEHWW COTOBOrO TenedoHa
Ha nepepaYy 3TOT MHOWMKATOP nNogasan B
TEYEHME HECKONLKWX CEKYyHA KOpPOTKWUE
CBETOBbIE CWrHanbl NOOYepesHo CBEeTo-
AmoaamMKn pasHoro ueeta ceevenus. Otnum-
YMTENbHOM OCOBEHHOCTBIO WMHAWKAaTopa
ABNAETCA O4EHb Manslin noTpebnaemslin B
AEeXYPHOM pexume Tok — Beero 4...5 MKA,
noaToMy BbiKNOYaTENb NUTAHWMA OTCYT-
cTeyeT. [lanbHOCTbL OGHAPYXEHWA aKTUBHO
paboralowero TeneoHa COCTaBNAGT He-
CKONBKO METPOB.

Mockoneky Ha wWHAMKATOPHLIE CBETOo- |
OVOoab! HANPAXEHWE C BLIXOAOB MUKDOCXE-
Mbl NOCTYNaeT B BWOE KOPOTKMX MMNYNb-
COB, OKa3anock BO3MOXHbIM B3aMEH CBe-
TOAWOA0B 3EMeHOro uBeTa CBeYEHWA Noa-
KMOYUTE aKYCTUYEeCKWiA wany4aTtens. B |
3TOM CNy4ae 3BYKOBBIE CUrHaNbl — LWeny- f
ku. [ns NONySeHWA Mx AOCTaTONHOR rpOM-

KOCTW MNPUMEHEH aKYCTUHECKWA uany4a-
Tenb OT 3NeKTPOHHO-MEXaHWYECK1X YacoB-
6youneHuka. 310 — wanyyarens snexT- ||
POMarHUTHOro TUNa C CONPOTUBNEHWEM |
obBmoTemn 16 Om. |

Ona pnopaboTkn nnaTy WM3BneKawT ua |
kopnyca. [lopaboTka ycTpoWcTea CBOAWT-
Cf, BO-NEpBbiX, K YCTAHOBKE NapannensHo |
ranbBaHW4YECKOMY 3NEeMeHTYy OKCWAHOTO |
koHaeHcatopa (C1) Ans NoBepPXHOCTHOro
MOHTaxa emkocTbio 10...22 k@ Ha pabo- |
Hee HanpsxeHue 6...10 B. 310 noswicuT |
HagexHocTe paboTel ycTpoWcTea B Npo-
uecce paspsaku anemeHTa nurtavua. MNo-
LoWuaeT TaHTanoBblid KOHAEHCATOP Ans no-
BEPXHOCTHOINO MOHTaXa Camoro Manoro |
Tunopa3smepa. Bo-eTopsix, ¢ cobnopeHu-
€M MONSAPHOCTK NPUNavBalT aKkyCcTuyec- |
KW nanydarens (HA1). [ina atoro cHavana |
0TNavBawT nNpoBoga, COEAVHRAKWMWE |
BHELHWE CBETOOWOAEl C NNatoul, v 3aTtem |
NpUNanealT  yKasaHHele  3NeMeHThbl |
(puc. 5). Ocraswwuecs ceeToavoasl ons
NOBEPXHOCTHOrO MOHTaXa (WEeCTb WTYK) |
MOXHO C YCNexoMm NpuMEHWTE B OPYryx
pPanMoniBnTENLCKUX KOHCTDYKUMAX. !

MNocne nposepkn paboTocnocobHOCTY |
aKyCTUHECKMIA M3Ny4aTens NPUKIENBAIOT K |
ne4YaTHoW nnarte C NOMOWBI0 TEPMOKNER. |
Tak Nony4MNace KOHCTPYKUWA AMaMETPOM
13 v BeicoTOR 14 mm. OHa curHanuanpyer |
06 akTWBHOCTM COTOBOrQ |
TenedoHa nopaden CeBETO- |
BOMO W aKyCTMHYECKOro Cur- |
Hanos. [lna ypobcTea Howe-
HWA e€ MOXHO Pa3MecTUTL B |
Npo3paYHoM nnacrTMmacco- |
BOM KONN3a4ke NOAXOAAWEero |
paamepa OT mapkepa wunu
dnomacrepa (puc. 6). nn |
3TOr0,BO3MOXHO, NPULETCH |
YOANWUTE M3 KONNayka “"nuw- |
HUE" Neperopoakn.

Nocne popaBortku TOK,
notpebnaemuiil B Oexyp-
HOM pEXUME, HE U3MEHWUN- |
CA, 2 B PEXMME MHAMKALMK
coctaeun 2...2,5 mA. C an-
TEHHOW B BwAe oOTpe3ka
npoBoga  ANWHOM 45 MM
[AnbHOCTL ODHAPYXEeHWA CO-
ctasmna okono 1.5 m. npu
YBENUHEHWW €ro ONVHE A0
80...90 MM paneHOCTbL BO3- |
pocna ao 5...6 M. MNoHATHO,
4YTO aHTeHHy Bonblien anu- |
Hbl yA0O6HO MCNONL30BaTL B CTauuoHap-
HOM BapuWaHTe, Hanpumep B NOMELLEHWN,
3kcnepumeHTanbHeiM NOAGOPOM NNUHLI
AHTEHHBI MOXHO A06UTLCS MakCUMansHoM
paneHoCTW obHapyxeHws. Cnenyer otme-
TUTb, 4TO BLIXOAHAR MOLWHOCTb COTOBOMO
renedoHa 3aBUCUT OT KOHKDETHbLIX yCno-
BV, NO3TOMY W OANLHOCTE O6GHAPYXEHWA
pasnuyHa. Tak, Hanpumep, Baanv ot Baszo-
BOWM CTaHUMK MOWHOCTb Bymer makcu- |
ManeHOW, NO3TOMYy BO3pacTeT u Aanb-
HOCTb 0OHapyXeHWA.

Pegaxtop — H Hewaesa rpagwka — H Hevaesa, |

¢oro — aeTopos |

i

e

Kypcel avcTaHumoHHOro obyveHus
NPOrpaMMUpOBaHUKD MUKDOKOHTPON-
nepos. NabopatopHele nnaTtel U Npo-
rpammartopel ans PIC, AVR, ARM
LPC2148. KoHCTpyKTOpE! N8 COOPKM 1
rotossle curHanuaaumm GSM

Pa3paboTka 3NEeKTPOHHbIX
POWCTE 1 NPOrpamMm Ha 3aKas.

E-mail: radio73@rambler.ru,

micro51@mail.ru
www.electroniclab.ru

Ten. B-912-619-5167 (c 07.00

no 18.00 mock. Bp.).

ycT-
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OTe4yecTBeHHBIE U MMMOPTHLIE
paguoneTany ONs PEMOHTa pagwuo-
annapaTypbl, aBTOMOOUNbHOM BNEKT-
POHMUKN 1 BLITOBOH TEXHUKM!

Mukpocxembl. TpaHnauctopw. Cta-
OunNUTPOHLL. Peauctoper. LUneidw.

KonpgeHcartopsl KepaMuyeckue,
NNEHOYHBIE. NOACTPOEYHLIE, INEKTPO-
| nuTU4eckue, BLICOKOBONLTHLIE. Mexa-

HUKa ANA BUOEOMarHuToQOHOB, BW-
] neokamep 1 ayauoTexHuku, CeBeTo-
| owoasl v dotoanoasl. MNaHensku ans
| Mukpocxem. Kaccel Bcex pa3mepoB
| ANA XpaHeHus menkvx getanen. Jla-
] 3epHble v Buaeoronoeku. YWMN-ane-
|
|

WINHOdDIAE BYHIT'VLNINGU

meuTe. Muoroe gpyroe. Ontosas u
| PO3HMYHAA Npogaxa exegHeBHOo OT
9.00 po 18.00 no anpecy: |
Poccun, Mockea, MNAaTHUUkKoe woc- |
ce, pom 18, TK "MuTUHCKWIA paguophbl-
| HOK". 3-n aTax. naemnsoH 546. MNpoesn,
| oT meTpo "TywwuHckas” asT. Ne 2, 210,
| 266.
i HAdoctaska noyto no Poccun. |
i MNpaic-nucTel Ha Bymare n CD |
Kontaktei: 107045, r. Mockea, |
| ab. aw. 41.
www.S-10mitino.narod.ru

* * *

Ang Bac, pagvonwoburenu!

PAOVWOKOHCTPYKTOPLI Bcex Ha- |
npaenexun. Kopnycs ans P3A. Paguo-
SNEMEHTbI, MOHTAXHbIA WHCTRYMEHT
W martepwanel, nuteparypa, roTosble
nagenus. IBM-komnnekTyowme.

Ot Bac — onnaYyeHHsli KOHBEPT ONA
fecnnatHoro karanora.

426072, r. MxeBcCK, |

a/a 1333 PTU "MpomeTten” I

www. rtc-prometej.narod.ru . !

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

Ten. 22-60-07.

* * -

Boicbinaem noNTon 3anporpammu- |
poBaxHbie No Bawemy 3akasy MUKpPO- |
KoHTponneps 1 MN3Y.

390028. Pszanb, a/a 8 |

www.progm.nm.ru |

|
x * * |
1

P/petanu oted. v umn. 83000 Tunoe,
KHUMW, KoMNeoTeps!, MO.

Baw koueept. 190013, C.-Netep-
bypr. a/s 93, Kucenesoi.

s il

.=

A5

o0

8€-8Z-809 'UaL

nJ ojpeI@inNsuod (msoduog
ni*oIpEIG|IBW (UaLELd wandy

010Z ‘€ 5N OUT'vd



QPAAUNO®

NMPUKNAOHARA SJIEKTPOHUKA

Ten. 608-28-38

consult@radio.ru

Mpwem craTei: mail@radio.ru

Bonpocsi

PALIAO Ne 3, 2010

ABTOMAaT ynpaBneHus

UMHKyOaToOpOM

A. MOCHH, r. Eney Jinneukoi 06n.

NMpepnaraemsisi asBToMar He TONLKO NOAAEPXUBAET B UHKyBaTope
MOCTOSHHYIO TemMnepatypy, 3afaHHOE 3HAYeHWEe KOTOpPOH MOoXeT
nexars B nHirepsane 35...40 °C, HO u nepuogu4ecKn BKIIOYaeT ABU-
rarens MexaHW3iMa nosBopoTa NoTkoB ¢ suyamu. lpeaycmoTpeHa
curHannsaymns o6 asapuiiHbix pexumax, a 6ce ocHOBHbIe PyHKUnM (B
TOM wucne nogAepX)aHue 3agaHHOW TemMneparypel) Ay6nnposaHsl,
4TO NPEeAOTBPALIAET TSAXENsIe MNocAeCcTBUs BO3MOXHbIX HEMCNPAaB-
HOCTEHW HEKOTOPbLIX 3/IEMEHOB 3BTOMaTa.

J NPAaBnAlT 3asToOMaToM C MNOMOLWLLID
Tpex kHonok — "Temnepartypa”, "May-
32" n "Pabota”. Haxatne Ha 0aHy 13 HuX U
ee yaepxanve 6onee 2 ¢ paeT BO3MOX-
HOCTE M3MEHWUTL 3HAYEHWE COOTBETCTBY-
IOWEro napamerpa: TemnepaTypsl cTabu-
nn3aunu, NPoACNXUTENEHOCTH BLIKMIO-
YEHHOrO W BKIKDYEHHOIO COCTOAHWA OBW-
rarens, NOBOPaYMBAIOLLErD NOTKK.

O Bx04e B pexum YCTaHOBKW CUrHanu-
3UpyeT NOSBAEHME HA MHOWKATOPE Ha3Ba-
HUa napametpa (5L, UF wuau on), koTo-
poe Npu OTNYCKaHWK HAXATOW KHOMKW
CMEHAETCA €ro MWUramiumm 3HaYeHnem
KHonku "Mayza” w "Pabota” Bo BCEX
PEXMMAX UMEIOT ansTepHaTuBHbIe dyHK-
umn. Haxuman Ha HUX, COOTBETCTBEHHO
YBEANYMBAIDT W YMEHbLLIAKT 3HaveHne
napametpa. Temnepatypy ctabunusauuu
MOXHO M3MeHATs ¢ warom 0,1 °C B uHTep-
gane 35...40 °C, npooonxXuTensHOCTb
nayssl — C ularom 1 MuH, NpUYEmM BbIBO-
OWTCA OHA Ha MHAWMKATOP B 4acax v MUHYy-
Tax (MakcumMym 94 59 muH), npoponxu-

TeneHoCTh paboTbl ABUraTens — C Wwarom
0.1 ¢ (makcumym 99 c).

B repmocTtate npenycMoTpeHa Kop-
PEKTUPOBKA NOrPeLWwHOCT AaTyMKa Tem-
neparypbl. HTobbl BOMTW B pPeXUM n3me-
HEHWA BHOCMMOW B €ro nokasaHuA no-
npasku, cneayer OOHOBPEMEHHO HaxaTb
Ha Bce Tpwu xHonku. C nosenedvem Ha
VMHOWKATOPE HaONMCW Lu KHOMKW OTNYC-
KalT. 3HaqeHWe nonpasky ycTaHaenu-
gaoT ¢ warom 0,1 "C.

Ecnu B Teyeuwe 4 ¢ M3MEHEHWH Bhl-
OpaHHOro napamMeTpa He NPoV3BoAVMNOCH
(He BbiNo HAXATUI HU HA OOHY KHONKY). ero
3Ha4YeHWe COXPAHSeTCA B 3HeproHesa-
BUCKMOW NamaTy MWUEDOKOHTpONnepa v
npubop Bo3BpaLLaeTca B pabouuin pexum

Nmeetca pexum py4Horo ynpasneHus
aosuratenem noeopoTa notka OH yoobewx
ong nogbopky ONTUMAaNBHOMNO PEXVUMa.
[ina Bxona B8 HEro cnegyeT Haxars 04HO-
spemeHHo Ha kHonkw “Maysa” n "Pabota”
V AOXAATLCA NOABAEHWS Haanuew 94 Ha
wHamkaTtope lMocne Haxatua Ha KHONKY

"May3a” NOTOK Ha4YHEeT NOBOpaYvBaTLCA B
YCNOBHO NPSMOM HanpaeneHun, a Ha
vwHoukaTope Byner oTobpaxartbCa Teky-
LWan NPOAONKUTENBHOCTL BpaweHus. MNpu
HaxaTum Ha kHonky "Pabota” notok cra-
HeT epawartscs B 0OpaTtHOM Hanpasne-
HWK, 8 BPEMA HA MHOWKATOPE — YMEHb-
watbeca, Ana obHyneHwa uHawkaTopa
0OCTATOYHO HaxaTbk Ha kKHONky "Tem-
nepatypa’ (noka oHa Haxarta, uHavkaTop
noraweH). [lng coxpaHeHus BbIBEAEHHOro
HA MHAMKATOP 3HAYeHns BpeMeHu paboTe
LEWraTens B 9HeproHe3aenMcUMon NamaTh
W nepexofa B pabo4nit pexum cnegyer
yoepxusate kHonky “TemnepaTypa” wHa-
waton Bonee 3 c. Ecnu B TeweHue 25c¢
HaxaTuil He BbiNo, aBTOMAaT BO3BPATUTCA
B pabo4uil peXxuM aBToMaTHUHECKW.

Y4yTuTE, 4TO NpW NEPBOM NOCNE BbIXOAA
U3 pEXUMa PYSHOrO YNPaBneHus BKIKYe-
HWW OBUraTens NOTKW CTaHyT NOBOpaLu-
BaTeca B oBpaTHOM Hanpasnexuu. Mpu-
HYAWTENEHO NOBOPOT MOTKOB  MOXHO
BK/IIOYUTE, YOEPXMBAS HRXATLIMW KHONKK
"Temnepartypa” v "May3a” bonee 2 c.

Mpu BKAKHYEHUKW ABTOMATA €ro napa-
METPbI NPYHUMAKOT 3HAYEHWS, COXPaHEeH-
Hble B SHEProHE3aBUCUMOW MNaAMATH,
OpHako, ecny xpaHAWancs B Held nHgop-
Mauus NoBpexaeHa (He COBNanaeT KoHT-
ponNbHas Cymma), To NPUHUMAIOTCA 3Have-
HWMS NapameTpos NO YMOMNYaHW: Temne-
patypa ctabunuaauwnn 35 °C, gewratens
BhIKNOYEH 2 4, a BendeH 50 ¢, nonpaeka
patduka 0 'C. Hagnuee FEF ma uHgwka-
TOpEe cUrHanuanpyet 06 aTom.

Cxema asTomata waobpaxeHa Ha
puc. 1. Ha pasvem XP1 BoiBeaeHsl Gop-
Mupyemble NpUBopom NOruYeckme curHa-
Nkl BKAKYEHWA ABUraTens Npueoaa notka
("MoTtop”) 1 M3aMeHEeHWA HanpPaBNeHWA ero
gpaweHnsa ("Hanp.”). Y3aen ynpasnenvs
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asuratenem notka ponxed OeiTe no-
cTpoeH Takum obpasom, 4Tobel BpaleHve
Bana ABWrarens B YCNOBHO MNPSMOM Ha-
npasneHu NPOMCXOAMN0 NPU BbICOKOM
ypoBHe Ha koHTakte 1 pasbvema XP1 u
HW3KOM Ha KOHTakTe 2. Y106kl HavaTs Bpa-
wieHue B 06paTHOM HanpasneHuy, MUKpPO-
KOHTPOANEpP cHavana Npu HU3KOM YPOBHE
Ha KOHTakTe 1 ycTaHaenueaeT BbICOKUIA
YPOEEHb Ha KOHTakTe 2, a 4epe3 100 mc —
Takow xe Ha koHTakTe 1. Cxembl yanoe yn-
paBNEHWA ABWratenem, NpurogHelx ona
paboTel ¢ npeanaraeMbiM aBTOMATOM,
MOXHO HaMTKM B CTatee "YCTPOMCTEO yn-
paeneHns aswratenem uHkybBatopa”
(asTop — H. 3aeu, "Pagwo”, 2002, Ne 5,
c. 28, 29).

K pa3vemy XP1 nogknoyawoT m ycra-
HOBNEHHLIE B wWHKyOatope ABa Aaryvka
NONOXEHWA NOTKA — KOHEYHLIE BLIKMOYA-
TenW, KOHTaKTLl KOTOPbIX 3aMbIKAKTCR,

12B

—=H koHt 5 XP1

= K koHT 3 XP1
Puc. 2

KOrOa NOTOK 3aHMMaeT COOTBETCTRYIOLWEE
¢dukcuposaHHoe nonoxenwe. Mopkno-
YT AATHUKKM MOXHO HENOCPEACTBEHHO K
pa3bemy (Mx BTOPLIE KOHTAKTB COeau-
HRIOT € KOHTakToM 3 pasbema obLWwmm
npoeonom). Ho eo nabexanue cboes muk-
POKOHTpONNEpPa PEKOMEHAYETCH Aenate
3TO MO CXeMe C ranbBaHWYeCKOn pa3eas-
KO, nzobpaxexHon Ha puc. 2. Hymepa-
UMsa INEMEHTOB 3[eCb NPOACMKaeT Havya-
Tyto Ha puc. 1.

Ecnu patyukui nonoXeHws notka B
vHkyGaTope MMEeKTCA WM NOAKNIYEHb! K
aBToMaTy, TO 3amblkaHue KOHTaKTOB
no60oro 13 HUX NPUBOANT K HEMEANEHHO-
MY BbIK/IOYEHUIO OBUraTens, ecnmn oH Gbin
BKMIOYEH, M K Hakany otcyerta naysst. Mo
€e UCTeYeHN BPALLEHWe HAYHETCA B Nps-
MOM HanpaeneHww, ecnu COeauHeH C
o6uwumM NPOBOAOM KOHTaKT 4 pazbema
XP1 (3amkHyT Boikmowatens SF1), wim 8
obpaTHOM, ecnu B TAKOM COCTOSHWUMW
HaxXoOATCA KOHTAKT 5 W BeikMio4arens SF2
Ecnu oba pat4uvka OTCYTCTBYHOT, TO Npu
KaXOOM BK/OYEHMW OBWraTens Hanpae-
neHuve BpaweHws Byaer M3amMeHAaTeCH Ha
NPOTYBONONOXKHOE

Ecnv 3apanHoe B nporpamme Bpems
paboTbl ABUraTena MCTEKNO, HO HW OAWNH
patymk He cpabotan (Hanpumep, B
pesynsTate nonomkw), asurarens Gynet
BLIKNIOYEH aBTOMAaTWYECKW. ITO HYXHO
MMETL B BMAY, NPOrpamMmMmpys NPOAOIKA-
TEeNeHOCTL ero paboTe:. MNpw Hanuyum oaTt-
YMKOB OHa foMxHa BbITs HEMHOro 6onblue
TOW, kOoTOpas TpebyeTca Ang nepemeLte-
HWMA NOTKa W3 OAHOro UKCMPOBAHHOrO
NONOXEHWA B APYroe.

Ceetoguon HL1 curHanuaupyeT o No-
Aaye KoMaHabl BKAKYEHUA Harpesarens.
MpepycMmoTpeHa 3ByKOBas CUrHanvaauvs
O BbIXOQE Temneparypsl 3a npepens

[0NYyCTUMOro MHTepBana perynuposaHma.
Jns atoro k suiBoAy 13 MUMKPOKOHTPONNE-
pa NoakNyYeH 3ByKOBOW nanyyatens HA1
CO BCTPOEHHbIM redepatopom. Mpu Tem-
neparype Huke 35 °C apect GopmupyoT-
A MMNynbcel gnutensHocTeio 0.5 ¢, no-
BTOPRIOWMECA kaxabe 2 c. Ecnu temne-
patypa npeeoicuna 40 'C. Takue xe
MMNYNBLCH CABAYIOT C Nepuoaom 1 c.

MNpu Temneparype eoiwe 40,5 °C Brnto-
yutcs ceetoamon HL2, npuyem BbIKNO-
YWUTb €ro MOXHO ByaeT TONLKO Nepesanyc-
KOM ycTpoicTea. Npwu 3T0M xe Temnepa-
TYpe CTaHeT BuICOKWM YPOBEHb Ha BbIXOAE
PD6 mukpokoHTponnepa. B peaynerarte
OTKpOETCA TpaHaucTop VT2 n cpabortaet
pene K1, paambikas CBOMMKM KOHTakTamu
K1.1 uens HarpesaTens, 0 4em CurHanu-
aupyeT ceetonvog HL3. Tak npepoTspa-
LWAETCA HEKOHTPONWPYEMbBIA POCT TemMne-
paTtypsl npu npoboe AMHUCTOPOB onTonap

Crapwwn 6ant Mnagwmin 6ant

Paspsia | Coct. | Paspsp | Cocr.
RSTDISBL 1 BODLEVEL 1
WDTON 1 BODEN o]
SPIEN 0 SUT1 1
CKOPT 1 SuTo 0
EESAVE o CKSEL3 0
BOOTSZ1 0 CKSEL2 0(1)
BOOTSZO 0 CKSEL1 1
BOOTRST 1 CKSELD 1

1 — He 3anporpamMMupoBaHo;
0 — 3anporpamMnposaHo

U1 w U2. Oanee ynpaenexve Harpeeate-
nem GepeT Ha ceba pene K1, HO Ha cny-
4yay, 4TO ONTONapsl BCE-TAKWM WCMPaBHbI,
yNpasBnsawwue CurHansl NPOAC/IXaT
NOCTYNATb W HA HWUX.

Mpu HapyweHwn CBA3M C AATYMKOM
Temnepatype BK1 (Hanpumep, no npiyun-
HE ero HewCnPaBHOCTY WK NPWU Hapywe-
HWWM KOHTAKTa B COEAWHWTENBHBIX NPOBO-
nax 1 paabemax) npekpawiaeTcs hopmu-
POBAHWE CUIHANOB, OTKPLIBAKOWMX AWHA-
CTOPbLI ONTONAP, M BKNIOYAETCA CBETOANOL
HLZ2. Ecnu cBA3b BOCCTAHOBWTCA., HOD-
maneHan pabBora TepmoperynaTtopa BO-
306HOBUTCA, HO CUrHaN agapuK OCTaHeT-
CS BKJIOYEHHBIM.

Be3a v3aMeHeHWa Cxembl B aBTomare
MOXHO UCTMONL30BATE HECKONLKO BapWUaH-
TOB NpOrpaMmel MUKPOKOHTpoOnnepa. B
nepeom eapwanTe (dainel va nanku Fl
NPUNOXEHWS K CTaTbe) peannaosaHo ¢a-
I0MMNYNLCHOE yNpasneHve AWHWCTOopa-
mu ontonap Ut u U2. Oxo npegno4tm-
TenbHO, eCNKM B Ka4YecTBe Harpesarens
NPUMEHEHB! Namnbl Hakanueauus. Brnwo-
YeHWe W BLIKMKOYEHWEe namn npoucxoauT
NNABHO, YTO NO3BONAET NPOLANMTL CPOK MX
cnyx6b1. Bo BTOpOM BapuanTe (hannsl n3
nanku PWM) npogonmxuTensHOCTL BKNIO-
YEHHOro COCTOSHWMA HarpeeaTens Hews-
menHa v paeHa 0,3 ¢. MowHoCTe perynu-
pyerca M3MEHEHWEM MPOACIKUTENBHO-
CTW Nay3 Mexay ero BKmoueHnamn ot 0 ao
2,50

Wraukatop HG1 Tuna, ykasaHHoro Ha
cxeme, — ¢ oBwmmMK KatogamMn 3NemeH-
ToB. [inA Takux WMHOMKATOPOB NpeaHa-
3Ha4eHb "NPOLWKMBKK” MUKPOKOHTpONNepa
DD1, Haxoaswwmecs B dpannax ok_-hex obe-
ux nanok. Ho tam xe uMmerTca 1 Ganns
oa.hex, MCNONL30BaHWE KOTOPbLIX MO3BO-
naeT 6e3 N3AMEHEHUIA B CXEME NPUMEHNTL

nHOMKaTop © obWMMK aHo4amMu, Hanpw-
mep KW3-361ASA.

Ina paboTel C BHEWHWM KBapUEBbIM
pe3oHaropom HactoTtoin 4 My (ZQ1) kow-
duUrypauvio MUKpPOKOHTPONNEpa cneayet
3anporpammMupoBaTs B COOTBETCTBMKM C
Tabnuueit. MoXHO 1 0TKa3aTbCA OT KBap-
UeBoin crabunvaaymy 4acToTel, OCTaBMB
paspsn CKSEL2 B He3aanporpammuposaH-
HOM COCTOSIHMK (KakK nokasaHo B Tabnuue
8 ckobkax). BeiBoabl 9 1 10 MUKPOKOHT-
ponnepa B 3TOM Cny4yae OCTaBnAT CBO-
6oaHbiMK, OH Byaer paboTtate OT BCTPO-
enHoro RC-reHeparopa.

Mpu XenaHuM YCTAHOBWTE 4acToTy
BECTPOEHHOrO reHepaTopa kak MOXHO To4-
Hee HeobxooMMo C NOMOWBLKD Nporpam-
Maropa npoYnTaTh XpaHaweecs B cTap-
wem Bante cnosa no agpecy 0x2 curHary-
pbl yCTaHaBNMBAEMOro B aesTomarT 3K-
3eMnNNApa MUKPOKOHTPONNEepa 3Ha4YeHwe
kannbpoeoyHoro 6aita AnA HacToTHI
4 MI'y v 3anucaTte ero B NPOrpamMmHyio
(FLASH) namate no agpecy 0x64. Ecnm
3TOr0 He caenatb, ANUTENBHOCTL BCEX
dopMUpyEMbIX NPOrPaMmMoNn MHTEpPBanos
spemeH GyaetT HEMHOro OTNWYaTLCA OT
YKa3aHHbIX BbILLIE 3HAYEHNIA.

Ot pegakyun. Boe ynomsHyTele B CTaTkE
BAPMANTE MPOrPaMMel MUKDOKOHTDONNEPE
MMEITCS Ha Hawem FTP-cepeepe no agpecy
<ftp://ftp.radio.ru/pub/2010/03/inkubator.
zip>.

Penaxtop — A Joarka rpaguka — A Jonrua

KOHTpPONbHBIA NPUEeMHWK KOPOTKO-
BONHOBUKA — undpPOBOK BECEBONHO-
ot DEGEN DE1103 — 3800 pybnei.

OnwcaHue 30ecs:

http://www.dessy.ru .

3axassiBatk 30eck: 105318, r. Mock-
ga, a/a 52 "MOCLINTOPI™.

E-mail:post@dessy.ru,

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

* * *

000 "AnexTponaHa”

Moctaska nNOLIX SNEKTPOHHLIX
KOMMOHEHTOB 1 KOMMAEKTYIOWMWX.
Xumua ana anekTpoHuku, flocTaska
nouToin B Noby Touky Poccum opnan-
yeckum u duaundeckmm nuuam. Co
cknaga w nopg 3akas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten. /dakc — (82147) 42026.

" * *

TONLKO NYYLWUE KOHCTPYKLUK
Mporpammatopbl AVR 1 PIC, und-
pOBan W aHanoroBas 3BYKOTEXHWKA,
TioHepsl, ObITOBaA 3NEKTPOHWKA, CBe-
TooMoaHbIE GOHADK. KOMNNEKTYIOWWE.
Bonbwown acCopTUMEHT FOTOBbLIX
U3AENUA U MOLOYNEN.
Ona 3akaza katanora — 4YWCTbIA
KOHBEPT Cc 06paTHbIM aapecom.
115201, Mockea, a/s 4.
www.new-technik.ru

WIMHOd I E BYHTVININGU

8E-82-809 ‘uaL
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PAOWMO Ne 3, 2010

OxpaHHbIX curHanunsaTtop

C ucnonb3oBaHuem kaHana GSM
C. NOJ10308B, r. Kpueoii Por, YkpavHa

| | nf paboTbl C KAPTOR MOXHO UCNONL30-
8atk Moo NPOrpamMmMaTop, NoSK-
yaembln Kk COM-nopTy. OCHaLLEHHbLIA onK-
Ca8HHbIMW BbllLE 3INeMeHTamu 1 yanamu:
nepexnoyatenam SA1, anopom VD4 (ans
peanuaaumn Flow Control), Mukpocxemoi
DD2. kBapueBeiM pezoHatopom ZQ1 ¢
rxonpeHcatopamu C9, C12, pazvemom X2
C NOAKAKYEHHEIMW K Hemy Npeobpa3osa-
Tenem ypoBHEW Ha Tpad3ancTopax VT3,
VT4 v napameTpuyeckum cTadunuiarto-
pom VDBER16C10C 11, paswemom X3.

YcTaHoBWMB B NaHent Nporpammaropa
"HUCTBINMT MUKDOKOHTPRONNED, NEePeBOaMM
nepernoyatens SA1 B nonoxerwve "Tpo-
rpamMmnpoBaHne’, NOKas’aHHOE Ha Cxeme,
1 3arpyxaem cann inform hex. A noneay-
1ock nporpammon WinPicB00 — owa B
HECKONBKO pa3 BLICTpee PacnNpPOCTRAHEH-
How ICprog, Nnpouecc NporpaMmMyposaHis
NOHATEH.

Ana 3anMcy NOArOTOBNEHHOIO 3BYKO-
Boro dawna nepexnwdatens SA1 npo-
rpamMmaTopa Hano NEepPeEecTy B Nonoxe-
Hue "USART" 3ateMm C nomowbK Npo-
rpammiel COM Port Toolkit 3.8 3anectut
daitn B xapry. B OkHe 3TN Nporpanmel B
napametpax COM-nopta cnegyer ycra-
HoBWUTe cnocob ynpasnenua noptom RTS-
CTS — annapatHein 370 HeBxoauMo ANA
paboThl Beixopa RC1 MukporoHTponnepa
(cM. Boiwe) HacTpouku nopra Boot Baud
Rate = 19200, No Parity, 1 Stop Bit
lanouku B "OTnpaska Celpbix JaHHbix" HE
LONKHO DbITe

Brkawyaem nUTaHue MukpoKoHTponne-
pa, nocne vHLILManu3aukiv KapTel 8 Npa-
BOM OKHE MpPOrpaMmel NOSBNRIOTCS OBa
KOHTPONsHeX GanTa 03H 02H. 410 roeo-
puT 00 YCrewHoM vHuuManvsaumn, a B
npouecce paboTel NOCNE 3anMcK Kaxaoro
Bnoka 512 GanT — KOHTPONBHOE HYUCNO
04H. MomeHT okOH4YaHKs 3anuck dawnna B
KapTy vHOMUMPYETCH nporpammoin COM
Port Toolkit. Mocne 3anucu kaxaoro
davna HeobxooMmMo kKapTy NPUBOOWTE B
WCxoOoHoe COCTORAHKWE BBIKNYEHWEM
nuTaHnna nporpammaTtopa, Moche 4ero
MOXHO TaKxe npocnywaTe 3By4aHue
sanucanHoro danna, nonasas KomMaHay
yteHus 52 XX XX XX XX, roe XX — appec
3anncanHoro ganna (cm. Huxe ). Komanny
nuwem 8 none "CoobweHre”.

Hepes aron VD3 nporpamiiatopa Mimk-
POKOHTPONNEP annapatHo ynpasnser
COM-noptoM kOMNbOTEPE  ONOKKUPYA
nepenavy vHGOpPMauMM M3 KOMNLIOTEPA
Ha BpemMs 3anucu B kapTy B pexiime ute-
HWA danna M3 kapTel HeOBxoouMOCTH B
TAKOM YNPABNEHMN HET.

Mocne 3anucu BCExX 3BYKOBLIX (Dannoe
CTUpaeM BCNOMOraTensHyd NporpamMmy n
3annceLiBaeMm B MUKPOKOHTponnep pabo-
yyo “ohri1.hex”. 3anporpaMmupoBaHHbIL
MWKDOKOHTPONNED CNeayeT EBnaste B
nNarty OXpPaHHOro CMrHANW3aTopa, NaHenu
ANA MWKDOCXEM — HE Camas HaaexHas
pAervane npu paborte B asTomobune na-3a

Oxonvyanme.
Havano cm. B "Pagno”, 2010, Ne 2

BLICOKOro yposHs eubBpauwu. Hanuuus
ChIPOCTM U T. M.

B yctpowctee npenycmoTtpena BO3-
MOXHOCTL NPOrpPaMMUpOBaHUR MUKDPO-
KOHTpONnepa HenoCpeaCcTBEeHHO B CUrHa-
nuaatope. Kak yxe Obino ckasaHo, ons
NpOrpaMmMupoBaHA MUKDOKOHTDONNEPOB
cepui PIC HeobBxoowmbl Tpu NWHKK, ANS
NOAKMIIHEHWA KOTOPLIX K NpOrpammaTtopy
B CUrHanuaaTope NpeaycmoTpeHbl nepe-
Mbidku S1, S2 1 paswem X3 (cMm. puc. 1).
Ana 3ameHbl Nporpammel BNAasHHOMO B
CUMHaNMU3aTop MUKPOKOHTPONNEPE HYyXHO
yoanuTL nepembidkn S1 1 S2 v coeamHnTe
npoeogHikami Bxoas MCLR, RBE, RB7
MUKPOKOHTpONNEPa ¢ COOTBETCTBYHWMI-
M TOMKEMIW NaHENK ANA YCTAHOBKY MUK-
POKOHTPONAEpa Ha nnate Nporpammaro-
pa, a ofwwme npoBoOHuKK 0BOWUX yCT-
poncTe — obbeauHnTe Hanpsxedwe nu-
TaHMA OONKHO ObLITe NOAAHO Kak HA Npo-
rpamimatop (15...20 B), 7ak 1 Ha curHanu-
3atop

BawT C mMukpodoHa 3BYKOBbIe dainb
coobLLeHvit B BOCbMUPa3paaHoM dopma-
Te (22 k4, moHo). Heobxopumo oTme-
TuTe, yto Bonee ynobro paboTaTts ¢ npo-
rpammon Sound Forge, mockoneky npu
sanucu ¢pa3ssl ¢ MUkpodoHa B daine
NoABNRIOTCH PParMeHThl, KOTopble Tpeby-
eTCH yAanuTb, NeEpemMecTuTe W T. f. 3J1a
nporpamma NO3BONAET BeINONHATL BoNb-
WOe YUCNO pasnuyHbix npeobpasosaHuin
cdanna nocne 3anvcy.

Danee nporpammon wav2AsmC obpa-
HaTeiBaAIOT Kaxabir han 1 CoXpaHaT ux
¢ pacwuvpeHuenm asm. HacTponkM B OkHe
3TOW NPOrpamMmel NOKa3aHbl Ha puc. 3.

Haxumaem Ha kHonky "Cozpate”, oT1-
KpLIBaeM CO3aaHHbi Qann TexcTOoBeIM
pepakTopom Word v suaunm:

Wcxoonein dann C\temp\sound)
wav\cnywan WAV

: chywain 41216 banr

Ox7F Ox7F Ox7F Ox7F.....

3pecs nepeas v BTOPAs CTPOKW — CNy-
#eOHaa 3anuce, a C TPETLEeI CTPOKK HAYM-
HaeTcs MHdOPMaUMa B LUECTHAAUATEPWY-
HOM BUOE

"41216 6anut” — pa3mep davna, onpe-
OenenHen nporpammon wav2AsmC npu
npeobpa3oeaHni — napamMeTp, KoTOopbIA
Heobxoavm ans pnansHewnwen obpaboTtkun
danna.

i

e

Chemp\soundiwaicnyuai woy

HBHATH I

CTane e

Eit « ACM T OEMHAPHR Y COpasate HE 334KOBBIE A3HHBIE
3arcAoeak
HazzaHke (EM) t CAYUSH |
CrreTyn Havanocvpord - Baim & cTpoke K.omMeHTapHM e
T Tafyrupa . I Hypxrel o
+ Cpo6e danM 16 =1 PR "
 HeT - ! i
it i = PEZAEMMTENH AaHHBH T :
HHEXN 0x00 OxFF v i ! NOCASOHIE PaSAeMTEND
SaEeplcHue

Chtempiscundiwas\cnywas

coasaty

Puc. 3

Ecnv Bel He xOTWTE CO3Oa@BaTE CamMo-
CTOATENLHO 3BYKOBLIE (aviNel U nnaHw-
pyeTe WCcnone3oBaTh B CUrkHanua3atope
rOTOBbIE, UMEKLIMECA B MPUNAraemMom K
CTaTbe€ apxvBe, BCE HMXEONWCAHHOEe
OENATE HE HYXHO.

MNoaroToeky 3B8yKOBLIX PANMNOE BHINON-
HAOT Ha noBom komneloTepe. CHavana ¢
NoMOLLLID Nporpammel Sound Forge wnu
moBoro Apyroro 3ByKOBOro pepaktopa
(Hanpumep, cranpaptHoro “3Bykoa3a-
nuck”, na xomnnekta Windows) aanucer-

C nomowsto Word yaansem sce "0x
("Mpaska”, "3amenuTs”. B Nnone "Hantn”
ecTaenTe Ox, B none "3amMeHnTb Ha" He
CTABUTL HWYEro) u cnyxebHeble CTPOKW.
Nonysaem 7F 7F 7F 7F .... — obpature
BHUMaHWE, MexXy kaXObiMy OBYMSA CO-
ceaHumu BanTamu nonxed BwiTe OOMH
npoben

CTpykTypa xapTel OOBONLHO NPOCTA.
MNamate pasbuTa Ha cekTopsl No 512 Ganr.
YTeHve BO3MOXHO KakK OTAENbHBINY 53 d-
MK, Tak 1 cexTopamu. MHOW NpUHAT Bapwn-



aHT 3anicK K1 HTeHna Ganna CcekTopanmi
(FAT @ pewwn He CO30aBaTk), pa3Mep Kax-
L0ro 3sykoBoro dhaina B cexkropax Heobxo-
JAWMO yKa3slBaTh B camom danne nepsbitm
asyma Gantamu. Mx HEOBXOOUMO B Kaxdbin
dann BBECTH BPYHHYH MOOBIM TEKCTOBLIM
pepaktopom. lNoapobHyo wHbOpMaumo
06 MMC moxHO HainTu no agpecy http://
www.digchip.com/members/slarch.
php?pn= nb28d032mm28s_id_member
=121445480944220478592&pn _
placement=contains&datasheet=0.

PaccunTthiBaloT pasmep B cektopax,
MCx0AR 13 cnyxebHon cTpokw B daine
(;enywan 41216 6ant) CHavana sslumc-
NADT Heobx0AMMOE 4HWCNO CEeKTOPCB:
41216: 512 = 80,5 cektopa. Tak kax 3T0
HWUCNO OONXHO C'lblTb UeneiM, HYXHO 1Mnu
nobaeuTe 256 HanT, LNKM YMEHLWNTE Paz-
mep Ha 256 Gaiir (0,5 cextopa=256 Gaar).
Ypobree otpesats 0,5 cektopa (B Hauane
WNK B8 KOHUE) Tam, rae Bonslie 3HadeHiin
sBiaa 80H vnu 7FH — a1k GaiTel oadavanT
TUWWHY, T. €. OTCYTCTEWME CurHana wumm
NEPExXoa CMHYCOWAbl 3BYKOBOro CUrHana
yepes Hone OcTaneTtca 80 CekTopos, 4TO
8 WecTHaguarepuyHom dopmare pasHo
0050 — avo paamep danna.

Ana xoppekTHON PadoTel Nporpammel
crapwiitt Bant Bcerpa yEENMYMBAKOT Ha
enuHnyy B Hawem npumepe crtapuwmin
Bamt pasen 00H +01H = 01H. OxkoHuaTens-
HO pasmen 2eykoeoro damna ,cnywan.
WAV seirnaouT kak 0150H Paamep aanu-
ChIBAIOT NEepBLIMK ABYMA DanTamMm C NOMO-
Wb TEKCTOBOrO pEenaktopa, nepebii
CNeea — CTapwii, ApYyron — mMnagwinia.

Takum oBpaszom, nepean CTPOKa Halle-
ro cakina npuobpena sua

0150 7F7F7TF7TF TF 7F TF 7F TF 7F 7F
7F 7F 7F

MateHens nepesie aea Banta 01 50 —
3T0 CamMoOCTOATENBHO paccqmannuﬁ Da3-
mep ganna B cexTopax, nporpamMmma npo-
HUTAEeT MMEHHD CTONBKO CEKTODOE,

Cnenywuiee, 4TO HYXHO COenate, —
NOCTaBWThL 3Hak " (TO4ka € 3ans\Tol) He
pexe, yem yepea kaxasie 64 kbant, ny-swe
Hauwe, M He 3a0bITe NPOBEPUTE Ero Hanu-
4Yue B koHUe hanna. 3ToT 3Hak Heobxoamm
Ans kOppekTHo padoTel Nporpamms
COM Port Toolkit, Tark kak onpegenaeT
pazamep Bnoka, KOTOPLIR OHA OTNPagnaeT
g8 Oycdep COM-nopTta komneloTepa npu
3anucw dawna & kapty. Paamep Gnoka
MOXET DBITh NPOM3BOJBHBIM, HO HE Gonee
64 khanT.

OcTanoce BHECTHM B HA4Yano kKaxnoro
channa komaHay 3anncik 8 MMC, yra3ae g
Hel HasaneHewd agpec damna g ee obina-
CTH Namatu. Komasaa 3anucu 8 nonHom
BUAE BLIMMAOWT TaK

58 A1 A2 A3 A4 KC; roe 58 — Gant
camon xomanab, Al — crapwwn Gant
agpeca B 00nacTtil NamaTti kaprel, A4 —
COOTBETCTBEHHO mMnaawmin 6anT anpeca.
KC — koHTpOnbHas cymma. 3Ty Cymmy
ONPenenT MUKPOKOHTPONNED, €€ 3HAYe-
HWE B KOMaHOY BEOAMTE HE HYXHOD, Ccnegy-
eT yKa3aTb Bpy4HYK TONbKo anpec u HanTt
KOMaHOB! .

HauaneHeit agpec ans 3anucuk Gannos
8 MMC npuuat 0400H, noatomy komanna
Ana 3anucK nepeoro ¢anna B kapTy Oyper
seirnafers kak 58 00 00 04 00;. Obpatute
BHUMaHWeE Ha 3HaK ;" B koHue. MNocnegHni
6ainT agpeca ecerna 00, Tak kak pasmep
cexktopa 512 Baut vnu 0200H, w3 uero
BbITEKAET NPABUND: TPETLE CNpaea YMcno

BCcerna wetHoe (2, 4, 6, 8, A, C. E), apyrux
3HaveHuin eIt He fomxHoO. Ecnu npu pac-
Herax HadanbHoro appeca gasina (cm.
HU¥E) NONy4eHOo 3HakeHwne 3-ro nonyban-
Ta. OTNWMYHOE OT YKa3aHHOro, wumre
owmbry!

No anpecy 0400H ponxxa BbiTe Ppa3za
O cpadartbiBaHW OaTHMKa N0 BXOAY MMK-
pokoHTponnepa RB2 (cm. puc. 1) — 310
0CO0EeHHOCTE NpPOrpammebl, OCTalibHble
daiinel MOryT GbITb PACNONOXEHL! NO NPo-
13sBoneHbIM agpecam. ConepxaHve gpa-
3bl MOXET ObiTe MOBIM, Ha Bale YyCMOT-
peHHe.

Npvmep dopmuposBavva ¢pass No
appecy 0400H. CnyxefHan cTpoka 8 dan-
ne 1Z2e.asm (apxue "3eykn.zip”) ebIrN\aMT
Tak: ;1268 90624 Gaiat.

MNporpamma wcnonsayer 14 cdpas u
OfWMH 3BYKOBOW CUMHAN. HaxOARWMWEeCH B
apxuge "3BykWn . Apxme pazbuTt Ha Tpu
nankk — "wav’, roe HaxoaaTCH MCKOOHBIE
3ByKOBbIE Qannbl ¢ pPaclWUpeHnemM wav,
“asm_1" ¢ Temu xe dainamu nocne obpa-
60TrW v nporpammon wav2AsmC v "3aro-
TOBKE", KyAa nomeuweHsl danel, non-
HOCTBIO FOTOBLIE K 3anucik 8 MMC

dpassl MOXHO NOAPA3NENUTE HA TPW
PYHKLUMOHANBHBIE FPYNfbI:

I. OcHoBHElE COOOLWEeHNA

1. "Mponanu 12 BONET, NOCHE CUrHANa
NepeaeoHn” — 370 COBLITUE KOHTPONMPY-
et exod RB2 mukpokoHTponnepa (cm. pyc.
1). @ann — "128". 3pecs w nanee nog
CNOBOM "CUrHan" cneayeT Nonpasyresars
3BYK CUPEHBI YKa3aHHbIW B NyHKTE 5

2. "Bce HopmaneHo - aTa dpa3a 3sy-
HWMT B OTBET HA 3anpoc Bnagensua npu
OTCYTCTBMKW Kakkx-nubo NpoucweCcTBin
Ha 0BbekTe oxpadel. @aiin — "Bce Hopa.”

3. "Cpaforan patquk kadadus, nocne
CUIHANA NEPEe3BOHU" — KOHTPONMDYET
exon RC6, nepepaerca nocne NnoasReHua
Ha aTom Bxoae HanpsxeHns 5 B Qaian —
“kadanua”

4. "Cpaborana curHanusauus, nocne
CUrHana nepesscHu’ — KOHTpONupyer
sxon RBS; nepepnaetcs npu NOABNEHWN Ha
ITOM BxoOe Hanpaxedwa 5 B @ann —
"OCHDBHAS .

5. Cvirnan "cupena” @aiin — "cupeHa”.

6. "CpaboTan part{uk NpuCyTCTBKUA
NOCAE CUrHANA Nepe3BoHik’ — KOHTPOMA-
pyet sxon RAZ, nepepaercs npKW Noaene-
HUW 30eck 5 B @ann — "npucytctene”

7. "Mocnywarn 410 30eck” — HasHaye-
HWe yka3lano soiwe. @ainn — “cnywan”.

II. CooBuweHna o Tom, 4T0 33 BEpems
HaxoxaeHua o0bexTa Nog OXpaHon 2a-
GukCMpoOEaHD cpabaTtelEAHWE, HO B Ha-
CTORLLEE BPEMA BCE B NOPALKE

1 "WMcuesann 12 BoNbT, cendac Hop-
ManeHc". @ainn — "Oeino 128"

2. "CpabarbiBan farHur ka4aHia. cen-
Hac HopmaneHo . ®ann — "Obino_ kawa-
HUe" .

3 "Beina rnasHaA TPEBOra, Ceu4ac
HOpPManbHO ' — cpabaTtuisana asTocurHa-
nu3auma. @ann — "rnagHas oena’

4. "CpabateiBan oar4uk NPUCYTCTBKUA,

cendac HopmansHo ' — cpabareiean nar-
quik  aswxkeHusa. @ann — ‘npucyTcT-
eue_Gwino”.

Il CooBweHns 0 TOM, 4TO B TEekyLIMA
MOMEHT

1. "Bknio4eHa rnasHas curHanizauma’
Main “BkN. rnaBHaA".

2. "Brunoden gartave AerkeHus” . Daun
“BKN. ABMXEHME".

3. "BrnioyeH partyuvk kaqanua’. ainn —
"BKN._kadaHne”.

4. "OtcyTcreyer 12 Bonet”. Dann —
"Het_ 128"

Mpw nepepave coobueHua kaxayo
(phpasy nporpamMma noeTopreT 5 pas.

Ecnu yCcTpoORCTEO NPMMEHAIOT ANA
OXpaHbl NOMELLEHWA U B3aMeH AAaT4nKa
KA4AHKMA (ABTOCKMIHANWM3aUWK, OBWMXEHWA)
paGoTaeT repkod Ha aeepu, Heobxooumo
3anucate 8 MMC Tpw 3ByK0BbIX COODLLE-
HWA O BO3MOXHbIX COBLITUAX.

Mo ebWENpPUBEOEHHOW METOOWKE On-
pepensT pasmep danna 90624 dant:
512 Bait=177 wnu B1H cekTopos, 1 nep-
Bble ABe CTpoku (hanna OKOHYATENBHO
BRIFMNAOAT Tak:

58 00 00 04 00;

OVB17F7F7FTF7TFTF TF7F 7TFTF TF
TF7F 7F

MarmeHeHHbIn hann coxpaHaioT & dopma-
Te "06biuHbI TekcT . Dann roToe K 3anmcu
nporpamron COM Port Toolkit 3.8 (http://
soft.mydiv.net/win/download-COM-
Port-Toolkit.html).

Camblii CNOXHBI MOMEHT — onpeae-
nMTe koHe daina v agpec, © Kakoro
HauvHaTe 3anuce cnenywwero. Paamep
nepecro 3anucadHoro danna "12s.txt”
90624 6ant unm 016200H. npu nogroTos-
KE K 3aNUCH PasmMep HE KOPPEKTUPOBANCH,
kaiK 8 npumepe “caywan WAV, noatomy
nocnenHi 3anucadHelin - agpec oyaer
0400H (rasano) + 016200H(pazmep) =
= 016600H. Taxum 0Gpas3om. CNeoyowyo
Janucek MOXHO Ha4YMHaTe C agpeca
016B800H, opHako ANa NOBBILLISHIA HAOEX -
HOCTH HTEHWA—3aNNCK NyYWe NPONYCTUTE
OONH CeKTOP W EECTW CNeAYKIWYHD 3annce
c agpeca 016A00

CTpOKa KOMaHAbI 3aNUcK 408 CNeayo-
wero channa ByaeT BelrnaoeTs Tak:

58 00 01 BA 00:;

Takum 0bpazom doprupyoT 1 2anu-
cbigaknT 8 MMC 8Ce Aenaemeie 3BYKOBLIE
dainel. KenarensHo NOCHe 3anncK Kax-
O0TO M3 HUX 0OHYNATE KapTy 1 Nporpam-
MaTtop, OTEMKYAS HA HECKONBKO CEKyHO
MATaHKE .

3arem nepexnoNatens nporpasimaropa
ycTaHaenueawt B nonoxexHwe "Tporpam-
MUPOBAHUE" WU C NOMOLLBKY NPOrpamMmesl
WinPic8C0 (http://perso.wanadoo.es/
siscobf/winpicB00.htm vnu http:// www.
ddrservice.info/download, Software/
programmators/winpic800.zip.htmi)
3aNUCEIBEAKDT B NamATh MUKDOKOHTRONNE-
pa pabouy nporpammy — oxrl.hex (oHa
HExOAMTCA B NPUNAraemom apxneel.

HeobGxogvmo vMeTe B BUOY, HTO Ha-
HYaneHble anpeca gpas. pacnonoXeHHbIX B
MNamMATH KapThl, 2eCTKO NPONKcaHbl B NPO-
FPamMMHON NamaTv MUEROROHTRONNepa.
rax Okl DauT agpeca 3akpenned 3a onpe-
OENEHHOW €€ AYenKon, NoaTomy nocne
GOPMUPOBAHNA NPON3BONbHLIX paz Ha-
H4aneHLIE aapeca B NaMaTy CNeayer ckop-
PERTHMPOBATE B COOTBETCTEMI C NOAYYEeH-
HblM 3naqeHrarn. Micnpaeute agpeca
MOXKHO C nomowesn WinPicB800. Mectona-
XOXOEHNE AYEEK YRA3aHD HwE

B npunaraemom k ctates apivee "3gy-
Ki1.ZIP" BNOXEHBI TOTOBLIE 3BYKOBLIE halne,
KOTOPBIE UCNOMNB20BAHLI B MPEANaraemom
YCTPOMCTEE, U, KOHEYHO, NPK MY MCNONL30-
BaHW NPABUTE HUYEND HE HYXKHO, ﬂpOCTO
3JanuceiBaioT B NndOoR NOCNEa0BaTeNsHOC -
™ (annsl ¢ pacwupeHrem txt (3eyri —
Aaroroeka) 8 MMC. kak onicaHo Belwe

H
-

JONV VA D

W3UAd VE IMHOdLIIUE

81-88-109 'val

nJ*o|pei@}nsuod 9soduog
nJOIpeIG|IBW (nal1e1d wandy

0L0Z '€ 5N OUTvd



42

ANIEKTPOHUKA 3A PYJIEM

Ten. 607-88-18

Mpuem ctaten: mail@radio.ru
Bonpocel: consult@radio.ru

PAAWMO Ne 3, 2010

K R2 [

———

K npozpam-

- -k
e B

Mamopy

K 5A1.2 '{

—

(=1 [=}
RUE : Ya Dst I
|
L 00000 t?:m
R27 u K50
19 ¢
k2 '—“_' «VT7

KSAF?{

—

Puc. 4

—)= o K e
_LE 1 r\48|:

4

c20 g
o T|Jrss oot 2
Ko ® 2 ﬂ}_‘m@fﬁs
AR M =
“ VT8 §etph—s
0 vDg | C18 Ve

R47
-—E'_‘_"l-- R32 7'“-:

VTi5
R49




Npw cpabaTtbiBaHun kakoro-nubo par-
41K MWKPOKOHTPONNEP NO agpecy, KoTo-
pPeIA 3anucad B NPOrpammMHOR NaMATH,
CYWTLIBAET COOTBETCTBYIOWWIA dain u3
namsaty MMC 1 oTcoinaer ero 8 mobunb-
Hblll TenedoH. Kaxaomy Aatyvky (wnuv
3anpocy Bnagensua) COOTBETCTBYET
onpeaeneHHelil anpec dpassl.

Jlanee koppexkTWpyloT appeca 3ByKO-
BbiX pas e NPOrpamMmMHON NAMAT MUKPO-
koHTpOnnepa. [Ana ynpoweHns noHuma-
HWA MEeTOAMKKW 3TOWN KOPPEKTWPOBKW He-
ofixoavMo ewe pas BCNOMHWTE KOMaHay
3anvcy ¢pas B kapTy: 58 A1 A2 A3 A4 KC.
Kak 6bino ckasano eeiwe, 6aiT KC dopmn-
pyeT nporpamMma  MWKPOKOHTpOnnepa,
NoO3aToOMY O HEM MOXHO 3a6bITh, MAaALWWEA
6ait appeca A4 scerna paeed 00, Takum
ofipazom, Hac Bypet uHTepecoBaTe TONb-
kO pacnonoxeHuwe Baitos Al, A2, A3 B
NPOrpamMMHon NaMaTI.

Wrak, nmernTcs:

— coobuwexune 06 wcHeaHoBEHUW Ha-
NPAXEHWA NUTAHWA, FOTOBLIA K 3anvcu B
MMC dann "128.txt” (B apxwee "3Bykun
zip"). Anpec 3Ton ¢ppasbl B KAPTE, KaK yXKe
roBOPUNOCK (B fansHerwem — agpec). —
00 00 04 00. OHa 3By4MT NPy NponanaHmnmn
HanpsxeHns 12 B Ha koHTakTe 4 passema
X1 u, kKak cnepcteuwe. 5 B Ha Bxope RB2
MUKpokOoHTponnepa (cm. puc. 1). Havane-
HbIA agpec 3TOW 3ByKOBOW dhpasel onpe-
[eneH XecTko,

— No BXOAAUWEMY 3BOHKY B Cny4ae
OTCYTCTEBMSA MPOWUCWECTBUIA MUKPOKOHT-
ponnep copmupyeT coobuleHue "Bce B
nopsake” (Cnoe "nocne curHana nepesso-
HW" B 3TOM CNy4ae HeT) — roTOBLIN K 3anu-
cu ain "sce_Hopm.txt"). BaT agpeca A2
Haxoautca B Auenke 0x015B, A3 — B
0x0150;

— coobweHue o cpabaTteiBaHm paTin-
Ka KadYaHuR — roToBbIA K 3anucu dann
"kaqanma.txt”, 3By4nT Npy NOABNEHUW Ha-
npsxeHna 5 B Ha exone RC6. bant agpeca
A2 naxoowtca B Advenke 0x00B9, A3 — B
0x00BC;

— coobuieHve o cpabaTeiBaHun aBTo-
CUrHanuM3auww, rotoBoe K 3anuci, — 3BYy-
KOBOI ¢ain (CM. BbIWE) "OCHOBHAA.txt".
®ain o cpabaTeiBaHv aBTOCUrHanNuaa-
UMK 3BYHUT NPV NOSBNEHUKM HANPAXKEHWA
12 B Ha koHTakTe 3 pasvema X1 n 5B Ha
Bxone RBS. MopknioyeH 3TOT BXOA K TOW
namne ykasarens nosopoTta astoMobuns,
KOTOpas muraet npw cpabareiBaHuK aBTo-
curHanwaauwu. bant agpeca A2 pacnono-
*eH B a4einke 0x00A1, 6ant A3 — B aueitke
0x00A4.

B ucxogHon nporpamme B Bbileyka-
3aHHblEe AYerKy nomeuwexsl 6anTel agpe-
COB 3BYykOBbix $a@nnoe., HaxOOAWMWXCA B
apxvee "3Bykn.zip”'. PaccmoTpum koppex-
TUPOBKY aApecoB Ha npumepe daina
“ocHoBHan.ixt". B aarotoeneHHom daine
KoMadga sanuck BuirnaouT Tak: 58 00 02
F6 00:, . e. A1=00, A2=02, A3=F6. Onn
koppektvpoekw dainn oxrl.hex oTkpeiBa-
em nporpammon WinPic800, B aveikax
0x00A1 1 0x00A4 BMAWM COOTBETCTBEHHO
wucna 3002 w 30F6 (npumep — daiin
"adres mem"). bant 30 obo3Ha4aer ko-
MaHay, 4TO OOMKEeH MWKDPOKOHTPONNep
cpenare ¢ Bantom 02, aenaiowmmcs Gain-
TOM agpeca A2, KOTOPbLIA HYXHO CKOppek-
TUPOBaTk. AHANOMMYHO NOCTYNADT C A4en-
Ko 0x00A4:

— npw cpabateiBaHum NOOro pgatyvka
MWKPOKOHTpONNep nocne nepenadyn Tpe-

BOXHOro coofwenws npepnaraert ena-
Aensuy cpenate 06paTHbI 3BOHOK, KOTO-
PbiiA NOCAYXNT KBUTaHLUWEN 0 Npueme abo-
HEHTOM TpeBoxHOro coobuenwa. Mocne
kaxnoro coobwenna o cpabaTteiBaHWK
kakoro-nwbo patyvka nobaeneHsl cnoea
“nocne cvrHana nepessoHn”. 3ToT curHan
MOXET BbiTe NOBBIM, Y MEHS 3aNUCaH 3BYK
NONUUEWCKOR CUPEHLI. 3TO TOTOBLIA K
3anucu dann "cupena.txt”. bant agpeca
A2 B adeiike 0x0147, A3 — B 0x0149;

— coobweHve o cpabarbiBaHun faT4n-
Ka NPUCYTCTBWA 3BYYUT NPWU NOABNEHUW
HanpsaxeHua 5 B Ha Bxoae RA3. ToTosbii
dain "npucytcTeue.txt”. Baint agpeca A2
B ayenke 0x000D6, A3 — B 0x00D9;

— N0 BXOARALWEMY 3BOHKY nocne nobo-
ro cooBbueHns MWKPOKOHTPONNep npea-
naraer Ha 7.5 C nocnywarte Yepes M1kpo-
¢oH mobuneHoro TenedoHa 1o, 4TO Npo-
WUCX0OMT Ha oxpaHsemMom obvexte. [oTO-
Bbiln hann “cnywai.txt”, 6anT appeca A2 B
ayeike 0x00F2, A3 — B 0x00F4;

— WMCYEe3ano HanpsxeHwe nuraHua 12
B, ceityac ce HopmaneHo. [oTOBRIN dann
“"6eino_12e.txt". Bant agpeca A2 B Aueike
0x01AB. A3 — B Ox01AD:

— cpabaTeiBanN  Oat4vKk  KaYaHue.
loTosslid dhan "Getno_kadaHwe txt”. Banr
anpeca A2 B8 adenke 0x0199, A3 — B
0x019B:

— cpabaTtuiBana asToCUrHanM3auma.
lfoToBbid an "rnasHan_Beina”. bBant
anpeca A2 B suenke 0x017F, A3 — 8
0x0181;

— cpabaTeiBan OartduKk NPUCYTCTBUA.
loTtoBebin dainn "npucytcTene Gbino.txt”.
Bait anpeca A2 B Ayelike 0x016D, A3 — &
Ox016F,

— BKMOYEHA aBTOCUIHaNU3auwWs.
loTtoebid dann "Bkn_rnaexas.txt”. Bainr
appeca A2 B Aveike 0x0187, A3 — 8
0x0189;

— BKJIOYEH 0AaTYUK NpucyTCTBKaA. [0To-
B dain "Bkn_npucytcrewne.txt”. Bant
appeca A2 B auenke 0x0175, A3 — B
0x0177,

— pabotaet nartyvk kasanus. [oToBbIv
cdann "Bkn_kauanwe.txt”. bant agpeca A2
B aueike 0x01A1, A3 — B Ox01A3Z;

— OTCYTCTBYET HanpsXkeHWwe nutaHus
12 B. lotoewin dann "Het 12e.txt”. Banr
anpeca A2 B nuyeiike 0x01B2, A3 — B
0x01B4.

He 3abyabTte, 4T0 HeobGxoavMMo ncnpa-
BUTb YMCNA B yKAa3aHHbLIX AYErKax NamaTu
MWKPOKOHTpPONNEpa B COOTBETCTBMM C
Balleir agpecauvein.

MoaKNIYEHWE K CUrHanuaatopy mo-
6unsHOro TenedgoxHa oObIMHO TPYAHOCTER
He Bbi3bliBaeT. KHONo4yHoe none mMobuneHo-
ro tenedona 0bpazoBaHO BEPTUKANBLHLI-
MW W FOPWU3OHTANLHBIMKY NPOBOAHVKAMM
(vnK kOpoYe, BEPTUKANAMK W TOPW30HTa-
namu, cMm. puc. 1) — 3to craHpapTHas
cxema nona. NMpUMEHWTENBHO K WMCNONb-
ayemomMmy MHOI annapaty Nokia 6310
GDYHKUMOHANBEHOE HA3H34YEHWE KOHTaKTOB
pasbema X5 Takoso:

1. MukpodoH — CurHan HyxHo Nogate
Ha aKTWEHBIA BLIBOA MUKPOGhOHA.

2. Buixop 3BOHKA — HA aKTWBHbIA KOH-
TakT 3BOHKA, MENOAWIO 3BOHKA XenaTtenb-
Ho nopobpats Takyio, 4Tobel hopma cur-
Hana Buina kak MoxHo Bnuxe k Meanapy,
np{)rDaMMa onpegenaeT Hanuyue Bxoasa-
Wero BbI30Ba NO HW3KOMY YPOBHIO Ha
3BOHKE (MCXOOHBIN YPOBEHL — BLICOKUWIA).

3. 06w BeIBOA.

4. BuwiBog uenw noa3apsoku 6arapew (k
paskLemMy 3apaaHoro ycTponcTea).

5. lopu3oHTane kHoNok “BwizoB” u
undpe "4,

6. BoiBOA Uenu BKIYEHWA MOBUNbHO-
ro tenepoHa — K KOHTEKTY KHOMNKW
BKNKOYEHWA.

7. Beptukane
"Otbon".

8. lopu3aoxTane kHonkk “"OT60R".

9. Beptukans undpbt "4".

10. Nnocosoi BeiBOA BaTapen akkymy-
NATOPOB TenedoHa.

NpuHuun  ynpaeneHws TenedoHOoM
noapoBHOro paccMmoTpeHva He Tpebyer,
NOCTaTOYHO YKasaTk. 4TO GOTOTPAH3WUCTO-
pbl ONTPOHOB CWUMHANW3aTOpa BKIOYEHb!
napannensHo kHonkam TenedoHa. Hapno
WMETE B Buay, YTO akTWBHLI BERTUMKANW —
HanpsXxeHwe Ha HWX B paboyem pexume
okono 2 B, npu BeIKNIOYEHHOM Xe mobunb-
HOM TenedoHe OHO paBHO Hynio. Mo atomy
NPU3HaKy MUKPOKOHTPONNEP ONpenenser.
BKNOYEH N MoBuneHeid TenedoH. MNpu
WCNONb30BaHUM mobunbHoro tenedoHa
APYrOro TMNa HYXHO BBIACHWUTL, Kakown
KOHTaKT KHOMKW akTWBEeH (Npw BKNKOYEH-
HOM TenedoHe aBOMETPOM U3MEPWTEL Ha-
nNpsXeHWe Ha koHTakTax) He 3abuisavite,
4YTO Ha KonnekTop GhOTOTPAH3MCTOPa oNT-
poHa OoMKHO GbiTe NOAAHO NONOXUTENb-
HOE HanpsxXeHue.

MNpw pabote ¢ TenedoHOM Apyroro
TMNA, BO3MOXHO, NPWAETCA M3MEHWUTL U
cxemy NoAKNHYEeHWs, B BONBLUWHCTEE CNy-
Yaee B CTOPOHY yNpoweHwa, Tak, Hanpu-
mep, y Nokia 3510 Ha kHonoYHOM none pns
KaXQ0N KHOMKW CBOW NNnowanka v obuwmi
Kopnyc

CurHannsatop cobpaH Ha neyYaTHon
nnate ua GonNLrMpoBaHHoro ¢ obewnx cTo-
POH CTEKNOTEKCTONNTA TONWMHOM 1.5 mma.
YepTex nnatel NpeAcTaeneH Ha pwc. 4.
Touku Nnepexona NevarHbixX NPOBOAHVKOE C
OOHOW CTOPOHLI NNAaTkl Ha APYryw Nokaaa-
Hbl KBa,ApaTHBIMW,

Kornpgercaropet C9, C13, C18—C20.
peancTopel R11—R13. R23 u TpaHancTo-
pel VT2—VT4. VT7. VT8. VT11—VT15 —
ANS NOBEPXHOCTHOrO MOHTaxa. M3 Hux
C18—C20, VT2, VT3, VT7, VI8, VT14,
VT15 npunasHel Ha TOW CTOpPOHE nnathl,
roe pasmeweHo 6oNbWWHCTBO geTanen, a
C9, C13. R11—R13, R23. VT4, VT11—
VT13 — Ha NpOTMBONONOXHOM CTOPOHE,
WX pAcnonNoXeHue NOKalaHo UBeToM.

OcTansHbie pe3ncTopbl  KOHAEHCATOo-
pel MOryT BeiTe NOObIMK. TPaH3UCTOPLI
VT12 1 VT13 xenatensHo NpUMEHKTL ThNa
KT3102A n3-3a ux Gonbworo koapguum-
€HTa Nepeaayy Toka — aT0 CHUXaeT BNuA-
HWE NOMEX HA BHYTPEHHWE Uenu mobunb-
Horo TenedoHa.

ONTPOHBI AO0NXHB UMETE BO3MOXHO
MEHbLUEE NAafieEHWe HanPsXEeHWs Ha OT-
KPbITOM TPaH3UCTOPE. JKenaTensHo Noao-
Bpate 3k3emnAApsl © BAM3KKMK 3Haye-
HWUAMW 3TOrO NapameTpa.

TpanaucTop VT5 v crabunuaartop DA1
Heobx0aMMO pasMecTTb Ha TENNoOTBO-
fax, nockonbky npu 3apsake Garapen
aKKYMYNATOPOE MOBWNEHOro TenedoHa v
pPagnocTaHuMK OHWM 3aMETHO pasorpesa-
OTCH HECMOTPS Ha WMAYNBCHBLIA PEXNM
pabotbl. KOHTaKTEl paskema Ans Noakno-
yeHua MMC wcnonb3oBaHel OT CTaporo Mo-
BuneHoro TenedoHa. OcTansHbie pasbemsl
CHATLI C NNaT CTapbix KOMNLIOTEpPOB. MHes-
NOBYK) KONoaky passema X5 (cM. puc. 1)
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yCTaHaBNMBaT Ha kopnyce TenedoHa B
nobBom ynobHoM mecTe.

JaTtyuk OBMKEHWA — MPOMBILLINEHHOTO
uarotoenenud. Pyronix Colt XS. xoTa mox-
HO €ro U3roTOBWThL CAMOCTOSTENBHO, Ha-
npumep, No onucadnio 8 [3].

HanaxueaHnue curHanuaaropa cocTouT
B8 YCTAHOBKE 4YyBCTEWMTENBEHOCTW Oart4wka
Ka4aHusa NOACTPOeuYHbIM pe3ucTopom R2
(CMOHTWPOBaHHOM HA MEXAHWM3IME OAaTHKM-
Ka), YPOBHS CuUrHana Kk mukpodoHy (Ha
CNyx) NOACTPOEYHEIM peaucTopom R1 1
3apAOHONO Hanpsxenua Batapen akkymy-
NATOPOE PaAvoCTaHuMK NOACTPOEYHBIM
pe3ucTopom R14 B COOTBETCTBMM C nac-

nopToM Ha npumensemyio Batapew (B
MOEM curHanuaatope paboraer pagwo-
craHuma Kenwood c Batapeei nanpaxe-
Huem 8,2 B).

MNnockwe kabenu k pazvemam X1 un X5
cnepyeT pa3sHecTw OAWH OT APYyroro so3-
MOXHO fanblie, Tak kak pabortaowmin ne-
pepatiuk MobunsHoro TenedoHa ABNAET-
CH WCTOYHWKOM CKWIMbHLIX WMNYNECHBIX
nomMex, KOTOpbIE MOMYT NPUBECTKH K NOX-
HbIM CpabaTeiBaHWAM, OCOBEHHO NO NUHKMK
[aTyrKa KadaHua.

MNporpammel WinPic800 w COM Port
Toolkit 3.8 — ceoboaHo pacnpocTpaHae-
Mel€, WX nerko Hawtu B VHTepueTte

Wav2AsmC — ou4eHb xOpowas nporpam-
Ma, NOMNb3YKICh €K YXE MHOro net, no-
nanack Ha npocTopax MutepHeTa.

O71 pegaxymm. [porpammsl Ans MUKDO-
KOHTpONNEPa W 3arpyakn 8 MMC HaxogaTca 8
apxwee, pasMewienHom Ha FTP-cepeepe
penakumu no agpecy: ftp://Mp.radio.ru/
pub/2010,/03/0xr.arh.zip.

Pegakrop — ST Nosmaken, rpagwea - 1. Josmareq,
CEQMHLLOT — aBToRa

o B e M 3t e i e

e e )

ABTOMaT—nepekni4yarenb
NOASPHOCTU HANPSAXEeHUSN
ONS 3apAanHoOro ycrpomcrsea

C. KJIEMEHOB, r. CmoneHck

| MMCAHHOE HKWXE YyCTPOWCTRO NpenHa-
7 3HaueHo Ons 3apagoky OBeHanuaTw-
BONBTHBIX dBTOMOOWNEHBIX AKKYMYNATOQD-
HeiX DaTapew. Maewas 2ro ocobBeHHOCTL
COCTOWT B TOM, Y4TO OHO OONYCKAEeT Nog-
knoYeHne Datapen, He 3aflyMbiBasice O ee
NONAPHOCTH. B yCNOBWAX NNOX0 OCBELLEH-
HOrO rapaxa 310 BaHO, TAK KAK 23a4acTyi0
MEapPKMODOBKA NOARPHOCTK 3aXUMCE 3a-
PRAOHOMD YCTPOWCTEA WM UBET COeAMkM-
TENBHBLIX NPOBOACE NNOXO PA2NVHMEL.

¥ 3axumy X1 3apapHorc yCTpowncTed, a
MUHYCOBOrO — K 3axuimy X2 cpabarteisasT
pene K1 14epes 3amMreHyBLUMECH KOHTAKTEl
K1.1 w K1.2 ynpaensiolyuin 3nekTpon
cumncTopa VS2 w peawnctop RS noveuwer
TOK, KOTOPBIA NOOFOTOBMT CUMWCTOPD K
OTKPRIEAHMID . Ecnm Tenede BKMOYMTE 3a-
DPALHOE YCTPOWCTED B CEThL, CLIMWCTOPR OT-
KPOeTCR 1 HaA4HeTCH 3apaika E.»aTapeu

B cnyyae rnogrkniodenun Barvapeu e
obpartHon nonspaocTy cpaboraeTt pene

o & [ s
@ SAT1 L, Bxn” SIKE ! - X?
= o I ¢ VD1 | ©
R1 1,211 ’ B | iy &
- VS1 PRI500L Y G J S
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vhi1 BR5010, voz, vD3 KA1056, VS2 TCnh2-i0-2; HLT AaAR30740M.
Puc. 1
3a OCHOBY CECEW KOHCTPYKUWW (CM. fI E_-_lfr‘;j E?:‘:?:IQ-E ﬂ;f_f .__!3
NPWUHLMNUANBHYIO CXEMy Ha puc. 1) Geino L ' :
BaATO "3apsgHoe yeTponcTeo Ha Gasze pe- I LA T I
rynatopa mowHocTy PR1500 C. Mypa- ‘ X1.3 *x
nesa, onucaHAoe 8 "Pagmo”. 2009, Ne 5. K4 |
: ! vD3
c. 40. 3710 YCTPOMCTBO A AONONHWA 8BTO- Vo2 ]
MATHHECKKM NEpPEKNHaTENeM NOAAPHO- |Kﬂ;055 :
CTW 3apAAHOMO HAMNPAXESHWA (HA DUCYHKE | |
ero CXema EbileNneHa WIpMxXNyHKTUPHBIMN k1 |
NUHUAMK). 2 | 4
Tak Kak NPUHLKWN AENCTBMA 3apAaHOro p= hd B
YCTPOWCTEA Ha Gaae perynatopa PR1500i, |VD3 kAO1056 "‘_fvc _ J

ero QOCTOMHCTBA 1 HEQOCTATKM ONVCaHb!
B YNOMAHYTOW BeILLE CTATeE. PACCMOTPUM
TONLKO paboTy aBToMaTa—nepeknyaTe-
na. Korpa k zaxwumam X1, X2 He nop-
KNKOHeHa akkymynaTopHan Bartapes, cu-
MUCTOP VS2 3aKPBIT M HANPAXEHWE HA ero
BbIXOAE PaBHO Hynw. MNpy NogkmoYeHin
NACOBOrO BLIBOAA 3apaxaemon Gatapen

Puc. 2

K2 1 3aMKHYBLUMMWCH KOHTakTamm K2.1 1
K2.2 wHBepTupyeT NoNapHOCTe 3apaaHo-
ro HanpaxeHwa. DT cnyqanHux 3ambika-
HUW LenK Harpy3kuw 3apanHoe ycTponcTeo
3awmanT npeacxpanutend FU1 1 FU2.

B 06oux cnydasx faxe kparkoBpemeH-
HOEe OTKo4eHwe moboro w3 NpoBoAaos.
coeamHawmx BaTtape C YCTPONCTBOM
YCTAHOBUT Y3€n B MCXOOHOE COCTOSHUE,
curucTop VS2 3akpoertcs no nocnegHemy
cnagy no HynA NoAyBOMHEI HANPAXEHWUH C
onogHoro mocta VD1, Kak Toneko coefun-
HeHve Batapew C yCTPOWCTBOM BOCCTaHO-
BWTCA, Y3EN BHOBb NOOKNKIMWT HArpy3ky B
NPasuNbHOW NONADHOCTK.

B arTomarte npumeneHo pene P21 c
0BMOTKOM Ha NOCTORHHOE HaNpPAXeHwe
12 B. OHO HagexHo cpabaTeiBaeT yxe npu
Hanpasern 8 B. Takum oBpazom, 3apaf-
HOE yCTponcTeo tmoxeT pabortaTes ¢ Bata-
peel, paspaXeHHON 00 HANDAXEHWA HEe
Huxe 2 B, 4To yoosneTteopaeT BonblumnH-
CTBY MNPAKTUHECK MY CNY4AEE.

BrnouaTe 3apspHoe yCTPOWCTEO 8
CceTs NyYWwe NOcne NOAKNIoHeHUA DaTapen
1 C NepemeHHelt pesuctopom R1, yera-
HOBMNEHHBIM B NONOXEHME MEHWIMANBHOMO
3apagHoro Toka. Noaayy ceTesoro Hanpa-
KEHWNA MHOMUMpYeT ceeTogwon HL1. 3a-
Tem peanctopor R1 ycTanaenveaior Tpe-
Oyembiii 3apagHLin Tok Hatapen no am-
nepmeTpy PA1.

Tpanchopmarop T1 gonxed umeTs
MOWHOCTE He meHee 80 BT Hanpsixkenue
ETOPNHYHOM 0OMOTKW MOXET ObiTk B8 npe-
aenax ot 14 go 20 B npw TOke 4epez Hee
HE meHee 5 A, Amnepmetp PAT — nobon
NOCTORAHHOrO TOKa CO wkanon Ha 10 A.
Peauwctop R1 — CIM-l. Ero neoBxoaumo
M3ONMPOBaTe OT KOpnyca u cHabawTe
NNAacTMAcCOBOW PY4KOA, TaK Kak OH OyaeT
HaxoguTbCR NOoA HanpaxedHem Ccetw
Mpw cGopre 3apagHOro ycTpowWcTea
cymucTop VS2 1 ouonHyw cbopky VD1
HE,‘UE!XC),D.HT\-‘IC) YCTaHOBWMTL Ha TENNOOTBO-
Obl B Bunae OHpanirMUHKEROW UNK Meq-
HOW NNACTUHBI C NNOWaneK NOBEPXHOCTHA
He meHee 16 cm.

MNpaeunbHo co0paHHoe YCTPONCTBO B
HanaxBaHWKW HE HY ¥ 0aeTCcA.

Ecnw pea pene PN21 npwobpectu He
yOANOCE, aBTOMAT MOXHO cobpaTe Ha
ogHom Cxema asTomara ona 1akoro cny-
4am nokasada Ha puc. 2. Jlerko BuaeTk.
4YTO NPW NOAKTIYEHWI BaTapew NMOCOM K
saxumy X1 (k eesofy 3 aeTomara) pene
K1 octaercs ofecTodeHHbBIM, a npw 06-
pPaTHON NONSPHOCTW OHO cpabaTeiBaeT v
WHBEPTUPYET NONAPHOCTL 3apPRAHOTO Ha-
npaxedus. Cnenyert TONkKO MMETL B BUAY
4TO pene OnR 3TOrO BapuadTa asTomMarta
AOMXHO BiTe C YETBIPEMA TPYNNaMK KOH-
TAKTOR.

Pegaxrop — 1 Aomawme rpadwed — 1 Nomarim




NMporpaMmmMmupyemsbie
BbICOKO4YaCTOTHbIE AenuTenu
yactoTtbl 1508MNMN1T, K1508MNMN1T,

K1508MNMnN1AT

l\l HOTOMOAOYNbHBIE BBICOKOYACTOTHLIE
ABYKaHaneHee OENUTENW 4acToTbl
1508NMN1T, K1508NM1T, K1508MM1AT
npeaHa3aHaLseHsl Ang pabotsl B reHepaTto-
pax BbICOKOW 4acToTel B WHTEpBane or
30 MMy po 1,41 Ty, KoadduumeHTts nene-
HUA 33NaK0T YeTelipexpa3paaHLiM napan-
nenbHbIM KOOOM NO OByM kaHanam. MNep-
BbIVt KaHan obecneunsBaeT koahOULMEHTEI
penenwsa BxoaHow wactote 10, 11, 20, 21,
40, 41, a eTopoit — 2, 4, 8. MNpwu eeibope
OOHOr0 U3 KaHanoe OPYron OTKNOHAETCA.

Mwukpocxembl BbINYCKAKT B MeTanno-
CTEKIAHHOM YeTHIPHAAUATUBLIBOAHOM KOP-
nyce 401.14-5M c NNoOCKUMU NyXeHbIMMW
BhiBOAamuK (pwmc. 1). JenvTtens 4acToTsl
K1508MM1AT ornvuaaetcs ot K1508NM1T
Tonbko paboynm MHTEPBANOM TemMnepary-
Pl OKPYXAKLWEeW cpeasl.

LlokoneBka Bcex paccmarpuBaemMbix
MWKpPOCXEeM npepncTtasneHa B vaén. 1, a
CTPYKTYpHas Cxema — Ha pmc. 2.

Tabnuua 2

YpoBeHe HanpAkeHWA Ha Bxogax | Koadd.
Ss Sa S; S AOeneHuA
S = ) 0 0 0 1 17
< 401.14-5M 2| X 0 0 ! 0 20
SRS . ] - 0 0 1 1 21
I e 0 1 0 0 40
8 — iz 0 1 0 1 41
bl [y m‘ - g : } (1} -
¥ p & F 1 0 0 0
by == o C':s 2
3 [ Tlien 1 0 0 1
2 © 1 0 1 0
ey P 4
1 " 1 0 1 1
174 Y f 7 1 0 0 s
52+07 | 67-03 Koy 1 1 0 1
0 18 max 1 1 1 0
1 1 1 1
Puc. 1 * Het genennn 4acTotel. Ha sbixogax — HW3Kkni
YpOBEHB
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Puc. 2
Tabnuua 1
BeiBog | H. j0BaHWe DyHKUHWOHANbHOE HA3HaYeHue
1 CcP KOHTPONBHIN BLIX0A (BEIXOA perynatopa Hanpswexns 3.3 B)
2 IN2 MHBEpCHBI BLICOKOYACTOTHLIA BXOA KaHana 2
3 IN2 MpsMon BEICOKOYACTOTHLIA BXOO KaHana 2
4 IN1 MpsAMOR BEICOKOYACTOTHLIM BXOA kaHana 1
5 N1 MHBEpPCHEIN BLICOKOYACTOTHLIW BXO/ kaHana 1
6 GND1 OBLYMi NPOBO/; MUHYCOBOW BLIBOA NUTAHUA
7 S. Bxof curuana ycraHoBKW KoadhpuuUenTa aenexus kasana 1
8 S; Bxoa curuana ycTaHoBky KoadhPuuMeHTa Aenequs kaHanos 1u 2
9 Se Bxog curiana ebifiopa kawana 1 1 2
10 1 Brixoa curHana kadana 1
11 GND2 OBWMA NPOBOL, MUHYCOBOW BLIBOA NUTEHWA
12 2 Brixoa curHana kaxana 2
13 Sa Bxop curkana ycTaHoBkM koadiduumenTa aenenvs kananos 1 v 2
14 Ui MnocoBoOH BLIBOA NUTAHWA

HyxHbi# kaHan AenuTens YacToThl Bbi-
GupaloT nofadein Ha Bxon Sg HANPAXEHMS
HW3KOro WAW BEICOKOrO ypoBHA. MNpu HM3-
KOM YPOBHE BKIIO4aeTcA kaHan 1, npwm
BbICOKOM — KaHan 2.

BeICOKOYACTOTHEIE BXOOHLIE CUTHANLI
nopanT Ha npamMele exoab! IN1 1 IN2 kaHa-
NoB, a MHBEPCHbIE BXOAbl ~3a3emnAT”
4Yepe3 pa3sfgenuTentHble KOHAEHCATopPsI
emkocTeio 0,01 med.

Tpebyemulih k03pPUUMEHT OEneHua
yCTaHaBnMBealoT nopaYein Ha Bxogsl Sg,
Si. S, S., yeThipexpa3psoHoOro napan-
nencHOro kKoga B8 COOTBETCTEMM C
Tabn. 2.

OCHOBHbIe
TEeXHUYECKHE XapaKTepuCTUKN

MakcumansHoe BeIXOAHOE Ha-
NPAXEeHWe HW3KOro ypoB-
HR, B, npw Hanpaxeduw
nutanma 4.5 B » Brexawn-
wiem Toke Harpyaku 3 mA

MuHMUMaNnbHOE BbIXOAHOE Ha-
NPAXEeHWe BLICOKOMo YpoB-
HA, B, npw HanpsxeHuu
nutanus 4.5 B v BeiTexaio-
LEeM TOKe Harpy3kn 3 mA

HauwBonewwin guHamuyeckuia
notpebnaemblin Tok 6Gea
Harpysku, MA, Npu Hanps-
KEHUKM nuTanms S5 5B wu
YACTOTE BXOOHOrO CUrHana
kanana 1 1400 My . ok o

Cratuyeckuin notpefinaemelit
TOK B PEXWUME NOKOA, MA,

He Oonee, nNpu Hanpaxe-
HUM NUTaHMa 55 B ..

CraTtnueckuit notpebnaemelin
TOK B pexume "Boeiknwove-
HO" (HEeT AeneHWA 4acTo-
Thi), MKA, He Gonee, npu
HAanNpARxXeHn NMATaHKWA
558B

BxonHoM TOK BLICOKOrQ YpPOB-

HA MO BelBOAaM 7, 8, 9, 13,
mrh, He Donee, npu Hanpsa-
WeHUW nutanua 55B n
BXOAHOM Hanpaxennn 5.5B .. ... . .5

BxonHOoM TOK HU3KOro YPOBHS

no ewigogam 7, 8, 9, 13,

MKA, He Bonee, npu Hanps-

KEeHUK nutadva S 5B w

HYNEeBOM BxOAHOM Hanps-

MKEHWM . . LY 5
BxopoHoOW TOK BbICOKOrO ypoB-

HA N0 BeiBOOam 3, 4, MkA,

He Gonee, npK Hanpsxe-

MUK NuTarra 5.5 B v exon-

HOM Hanpsxenun 3 B B

BxopHow TOK HW3KOro ypoBHA
no BelBogam 3, 4, mKA, He
Gonee, Npu HanNpRXeHWKW
nutanma 5.5 B n Hynesom
BXOAHOM HanpsxeHun . ... . ....15

KoadpdrumeHTsl aeneHus ka-

Hana 1 npw HanpaxeHwn
nutatma 4.5 B n exogHoN
vactote 1400 MMy, .. ......... 10,11,

.0.45

..4,05

KoadpduumeHTol GeneHns ka-
Hana 2 npu HanpaxeHun
nutanvs 4.5 B 1 BxoaHon

yacrote
FOBMELL vt s wamiwss 2
GOMELY wvivin waisiimss soangs 4

1200 MO csmaisimnisiimtsg 8
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Ten. 607-88-18

MNpwuem craten: mail@radio.ru
Bonpoce!: consult@radio.ru
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MpeaenbHo AONYCTUMBIE 3HAYEHMA

Hanpsaxenue nutanus, B 4.5...85
npeaeneHebie aHasedus .., -0.3...+7
BrxogHoe HanpaxeHWe BbICO-
KOrO ypoBHA, B B 1 1 1 S | W
npeaensHoe 3HaqeHue,
Hebonee .............. u...+0.3
Bx0ogHO2 HaNpRXeHWe HMako-
ro ypoeHa. B ORISR 1 o o 7] [ S
npefensHoe 3Ha4YeHne,
HEMBHEE .. ...........000. -0.3
Hencreyouwee 3HAYeHne
BXOOHOrO Hanpshkenns, B .. .0,2...1.1
npefensHoe aHaqvexHne
NOCTOSHHOTO HANPAXE-
HWR, He Bonee ..... .. ...... 3.3
HacTtota Bx0AHOro curHana
kanana 1, Ml .. ..30...1400
YactoTta BXOAHOrO cwurHana
kaxana 2, Mrru,
npw koadduukeHTe ne-
NeHUA 2 ... .. .. .. v 305,300
NPeensHOS 3HAYEHIEe 1400°
npw koagpdrumeHTe ae-
NEHUA 4 . .u.viven eweat. 600
NpensneHOE IHAYSHIE 1400°
npw koadgdrurenTe ge-
nerna 8 ... ... 30...1200
NPeaensHOE 3Ha4eHne 1400°
Flaubonblwmi TOk Harpyskm, mA .. .. 3
EmrocTs Harpyaku, nd, He Gonee i0
Hanbonswee adadeHue Ha-
NPS®EHNE  CTATUHECKOro
anexTpudeciea, B L 500
PaGo4umm nHTepean remnepa-
TYDBI OkpyXaoULen cpeabl,
"C. ana
1508N7HT, K1508NMT -60...+125
k 1508MNM1AT . . 3CE 70

fonycxaerca wcnone30BaTe kakan 2 Ha
BROARON wacToTe go 1400 MM npe moan

MHTEPHET-MATA3MH "OECCH”

npeanaraat:

— EK-218 — vyno KWT. neKTpoHHbLIL
KOHCTPYETOPR ANg gerein o1 5 no 14 ner,
218 cxem — 1484 pyo.

— EK-39 — uyno KWT. 3nekTpoHHeii

| ROHCTPYLTOP ONA geten o1 5 ao 12 net.
39 cxem — B30 pyd.
| — EK-35 — yyno KWUT. 3nekTpoHHem
KOHCTRYETOPR Ana geten or 4 go 9 ner,
35 cxem — 382 pyb
- MT8045 — mobrnbHan 3awmnTa ol
HENPOLWEHHIX rocien — 979 pyb

— USE ocuunnorpadg BM8020
2165 pyG.

— Brniowatens oceelwenns BM8049
C OWCTAHUWMOHHBIM  YNPpaBAEHHEM —

| 485 py6.
| — Mporpammarop EXTRA PIC —
| 750 py6.

— BHYTPUCKEMHbLIR  OTNEAYMK  YyCT-
powvcte Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) — 1700 py6

— Apanrtep K-nuuun EM9213 nns
nogrkNIoYeHUa NepCoHaneHOr o KOMNs-

Tepa uepes USB v gwarHocTuHeckomy
kaHany (K- v L-niHim) 3nekTPOHHOrD

6Gnoka ynpaenenus (36Y) asTomotuna ©

LUENLD AUMarHoCTUEW 1M yNpasneHns ero

dyHrumamn — 540 py6.
— Apantep K-nunmmn NM9213 (Ha-
fop ana cOopky ) ANA NOLKMOHEHWUA Nep-

€2 C143MK DDt K1so8nmT
0,01MK Lo e 14 *4,5.#558
J__\T{ CP T | U m_
€3 2= S i 5
0,01mK 7 Nz Su 4.3 My
Bx00 | Lih L -
Kara- |} A TYPH R - Buixad
nae |cs | (1K 1 Kﬁg%
7 N I O I ]
Slen bgé;’I:LL ! e Beixad
7 4 L= Bb
);J?;Hi? 001 ”;E@ 5, 4 KOHA-
L — L 5 |2 na i
2 ——
Bs
E
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]num..-ium | [ I,/{ _{
MA | | I)
18 f—rz 1| 150801MT, <[
,’:/ KIS080MT, KISOENMAT |
14 =—alvare E B S L B
1”2 I b
0 200 400 600 800 1000  fae MU
Puc. 4

koaghpuLeHTe genenus Tpt 4acToTe auixod-
HOrO Cerdana caenwe 150 MM Bexoanoe Hanpsa-
KOHWUE Kk BRICOROND, Tak 0 HEIKOMD YROBHA
MONET OTMMHATECH OT HOMHHANBHEX IHAYEHIN

Crema BrIOYeHVa OenuTens 4acToTsl
npeacTaBneHa Ha puc. 3.

Ha pwc. 4 norazasa ycpeOHenHan
FABUCHMMOCTE 0T HaCTOThl BXOOHOTQ CAr-
Hana kaHana 1 (f_ ) ouHamMy<4eckorg no-
Tpebnaemoro Toka (l.. ...) NPY KpaiHKx
AHAYMEHWAX HANDAXEHWA MAUTaHNe, a8 Ha

COHENLHOro koMNbTepa Yepes COM-
nopT + IBY aBTomobiing — 552 pyo.
Mepexoprur USB 8 COM BM8050

ans Nk — 399 pyo

— Tepmopene uwdposoe BMT707F
MNpepnaraemeni Gnok cnocoben oTobpa-
HAaTe B UPOBONM BMOE TEEYLWYKD TemMMne-
patypy 8 —20. .+100'C — 1062 pyG

— Undpoese vace BM709F ¢ Tair-
mepom (10 nporpamm). Kpome mHguka-
UMk TERYILETD BPEMEHN, Dok MMeeT
BO3IMOXHOCTE BRNHDYEHWA  BbIKNOYEHIA
Harpyskk B 3agaHHoe NONL30BaTenem
spema — 940 py6

— BMBO36 — BOCBMUKAHANBHBEIN
MHKPONPOUECCODHBIN TARMEDR. TEPMO-
cTaT, Yacel — 2730 py6

— InekTpoHHen Geamer MT4020 —
395 pyb

— HabGop "Yactotomep 10 Ny —
250 MIu” — 550 py6.

— GSM-curHanuaaunn BM8038 —
1122 pyd

— UwndpoByo Wwikany TpaHcHeepa —
850 pyo.

- Cursanuaaumno

MTB055 — 945 pyo.

— USE-FM nepepatynk BM2080 —
2134 pyo

— MT1010 — Bugeo3ona one goc-
TYyNa K TPYOAHOOOCTYNHLIM MECcTam —
5595 pyo

YTEYKM  rasa
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pUC. 5 — ASNCTBYIOLIETD JHAYSHWA BXOA-
HOTO HanpRxeHna (U .. ).
Ha puc. 6 vaobpaxeHa 3aBMCUMOCTbL

BLIXOAHONO HANPAXEHUA Bbicokoro (U] )
WHW3KOTO (1)) YPOBHERN OT BXOQHOW Yac-

TOTE ONR K3HaNa 2 Npi MakCUMansHOM
auasenun Toka (1) v emeocti (C,) Harpya-

ki (U, — HanpaseHue ANUTaHWA MUKPO-
CXEMBI)
MaTepwan nogroroeun
A. HEQEOQOB
r Mockea
."‘4--.;.'_-1- rof = .l"‘ Aovsaritn, rpagwwra — N fomaxne

— BM9C10 — USE enyTpucxemHbii
nporpamiatop AVR mukporoHTponne-
poe — 662 py6.

— LUKEY 852D+ Undpoeyo Tepmo-
BOIOYWIHYID NAANEHYIO CTAHUMID — und-
poBCH heH 1 NasneHuk — 2727 pyd.

— LUKER 702 — TllaanbHyd CTaH-
U — UMhpoEoN uegukaTop. ded +
MNaganLHUK, KOMMOAKTHBIX PA3MEPOB —
2346 pyo.

Onucanne 1 xaparTepucTiki CMOT-
puTe Ha hitp: /'www.dessy.ru

Bcerga B npofaxe Habopel aetanein
ANg camocToRTEneHOW CHOpkM, KOpNy-
Chl, paguoaeTant, matepuans u obopy-
A0BAHWE ANA Navkn

105318, r. Mocksea, a/s 52 "NO-
CbINTOPI”. 32xkassl NpUHUMAaKTCH
no BecnnatHoOMy MexayropoaHomy
MHOroKa4anbHoOMYy TenedoHy:
8-800-200-09-34 ¢ 9-00 pno 17-30
MSK. no e-mail: post@dessy.ru nnm
Ha canTte www.dessy.ru

AT v mHorue apyrue Habopel. y3asi W
MoayNu ANs  panhoniduTenscKoro
TEOPHECTBA, @ TAKXE KHUM Bel MOXETE
npuobpecTi no agpecy:

MaraivH TexHudeckan kHura' Ha
TEPPUTORMK KHITAHOW apMapku
r MotGepust (MO), yn. Bonkoeckas,
nom 67.

Ten. 8(915) 069-06-88
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’“\ I BICE O CO30aHWK ONWCHIBAEMOR
l HIXKE KOHCTRYKLKMW BO3HWENA Npw
NoceLLEHV 3aXNamMneHHoro Heoceewae-
MOro nomMewweHns. ﬂOI'IbrTKa YEWAEeTh
OKPYXaKOLLYIO KAPTUHY LUENMKOM C NOMO-
W0 0BBIMHOMO PYYHOro pOoHaPs He YBEH-
yanace ycnexom. Toraa @ BCNOMHMA O
CBeve...

VICTOYHWKOM NUTaHWs B npegnarae-
MO CBETOAMOOHON "cBeuye” (ee BHeww-
HUW BWO NoOKa3ad Ha puc. 1) CnyxuTt
reHeparop. W3roTOBNEHHLIN U3 Larosoro
3NeKTPoABUraTeNa KOMNLITEPHOro AWC-
KOBOOA rnbrmnx MarHUTHBIX NATUOKONWMO-
BbiX AANCKOB, W BKJIOYEHHBIA Napannens-
HO eMy wuoHucTop emkocTeio 0,1 @
(puc. 2). Ctatop anexTpoasurartens co-
nepxut napy obMoTok C OTBOOAMW OT
cepeaviHbl. BwiBOABI OOHOW W3 HUX
BEINONHEHE! npoeodami KpacHOro w
6enoro UBETOR, OPYroW — CUHErD W Xen-
TOro, 0TBOALI — KOpW4HeBOoro. [Mpwu ner-
KOM KWCTEBOM BpaweHun pyku co “cee-
4ou” cTaTop ABWrarenst BMecTe C MOH-
TaXHOW MNAaTol M YCTAHOBAEHHLIMK Ha
Hen CBEPXLAPKNMIA CBETOAMOAAMK Ha4YM-
HAET WMHTEHCMBHO Bpawlarecs, swbipaba-
TblBaA 3NEeKTPO3Heprui, koTopas 3a-
pAXaeT MOHWCTOP U NUTAeT CBeToaMOoab!
Bpawiance, OHW CO30a10T KPYroBoe ocse-
weHwe

Cxema "cBeun” npencrasneHa Ha
puc. 3. Umnynbcwl Toka, BO3HMKaKOWWE
B 0OMOTKax cTatopa npu BpaweHn Bo-
KpPYr poTopa, BbINPAMAAOTCA LUoaamMu
VD1—VD4 v zapsxaioT uoHuctop C1.
Mockoneky HOMMHaNEHOE HanpsxeHwe
NpUMEeHeHHOro MoHWcTopa ecero 5,5 B,
napannentHo emy BKIKYEH CTabunnTpoH
KC451A, orpasvumneaiowin BeinpaMneH-
HOE HanpsxeHuwe 3HavYeHWeM NPUMEPHO
5,1 B. MNp¥ 3amMblkaHUKU KOHTAKTOBE Bbl-
kntovarens SA1 n nocnegyowem spatue-
HuKM “cBeun” ceetoanonwl EL1—EL3 wa-
HUMHAKOT CBETUTL POBHLIM CBETOM, KOTO-
Peiil NNasHo yBbiBaeT A0 NONHOro Npona-
[aHuWA nocne octaHoBkw cTatopa. Peauc-

_ C-Bg

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

lMpwn ysactinm YnpasneHus BOCriuTaHus 4
A0ONoONMHNUTEeNLHOro OﬁpSSOBaHM‘H aeren
1 monogexmn MuHobpasoBaHuns PO,

Topel R1—R3 orpaHu4MBaloT 10K Yepes
CBEeTOaMoAL!.

Letanu "ceeqn” MOHTUPYIOT Ha Kpyr-
now nedqartHon NNarte U3 OAHOCTOPOHHE
GONLrMPOBAHHOIO CTEKNOTEKCTONWUTA.
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ToanoaHaa "BeyHaqa ceeya”

8. MAMWYEB, n/o WaTranoso CMoneHcKo# o6i1.

W3rOTOBNEHHOWM B COOTBETCTBUKW C

puc. 4. [lga guameTpansHo pacnono- |

XKEHHEBIX OTBEPCTUSA NpeaHa3sHavYexbl AnNa
KpPenneHna ee Kk CTatopy 3NeKTpoasura-
TENH. TPETLE — ANA KPenneHua Ha Hen
OBYX rpy30B, CO3-
LA0WMUX paszba-
navc, Heobxoowm-
MBI ONA BPaweHna
cTatopa BOKpyr po-
Topa.

Detanu ycraHas-
NMBAKOT HA CTOPOHEe
NeYaTHblX NPoOBOA-
HUKOB (MEeCTa Nankun

Puc. 2 1X BLIBOAOB NOokasa-
Hbl CBETNLIMIA KBALO-
patamu). MoHuctop knagyt "Habok” wm

NEUKNenBadT k nnate kneem "MomeHt".
Beigonsl ceeTtoavonoe crubaT noa nps-
MbiM YINOM C TAKWM PACYETOM, YTOOLI OHK
CBETUN HAaPYXY

VD1 SA1
e |
VD2
| i
Cwn | |Kp iy c1

Kop 01@~

G1 E(EJ . l 558
Kop VD5

Ment| |Ben vD3| KC451A
~y VD4 EL1-EL3 L-53MWC

“VD1-vD4 KO05226
Puc. 3

Crabunutporn KC451A 3ameHnm vim-
noptHel BZVB5-C5V1. Mockoneky wx
Hanpaxexwe crabunuaaummr MOXeT
FHAHNTENBHO OTNWMYATBCA OT HOMIMHANB-
HOro 3HadeHwa (4.8..5,4 B), ona wc-
NONL3I0BAHWMA B OMNUCHLIBAEMOW KOH-
cTpykumun Heobxogwmo otobparte k-
3eMnnNap, y KOTOPOro OHO He BbixoauT
3a npepensl 5..5,1 B. Monuctop C1 —
niobon, emkocteio 0,1 @ (Hanpumep,
dupm Panasonic, Korchip, ELNA), ceeTto-
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avoasl EL1—EL3 — L-53MWC,
ARL-5013UWC, ARL-5613UWW Genoro
useta ceevenws. BuikawovaTtens SA1 —
nswxkossiin NMNA9-3 (ot ctaporo kane-
KYNATOPa) MK aHanornyHblili UMNopT-
Hbii, Peanctopst R1—R3 — MNT co-
npotuenennem 100—220 Om (nopbwu-
PaT NPKU HaNAKUBAHUKM A0 NONYHEHUA
NpUMEPHO OAWHAKOBON APKOCTW CBEe-
YEHWA CBETOAMOM0B).

Mepen c6opkon 13 cTaTtopa anekT-
ponBuraTens BelBMHYMBAKOT ABA pac-
NONOXEHHLIX MO AWAroHanu BUHTa W,
3amMeHnB ux Bonee pNMHHLIMK C TAKOR
we pe3sbon, NPUBUHYMBAIKOT K CTATO-
pPY CMOHTUPOBaHHYKD NNaty. 3aTtem Ha
HE CO CTOPOHL!, CBODOAHOM OT pera-
newn, ¢ NOMOoWBLH BMHTA M3 1 ramku
3aKkpennaT ABa rpy3a, npeacras-
naWwmnx cobon cranbHbie UMnuHOPsL!
Anametpom 10 m anuHon 35.. 40 mm C
AVameTpanbHelM OTBEPCTUEM B CEpe-
avHe. B 3aBepwenwe esnawsawT

3apsagHbie yctponcrtea Ni-Cd

BbIBOOEI 0OMOTOK CTAaTOpa B COOTBET-
CTBYIOWMWE OTBEPCTWA B Nnare

Py4ky "cBeun” npouie BCero uaro-
TOEWTL M3 APEBECUHBI, BBITOYWMB Ha
CTaHKe WNW BLICTPYras BpPYuYHyO
unnuHap AvameTpom npumepHo 30 n
anvHoin 150 mm. B ogHoM 13 ero Top-
LUOB CBEPNAT rnyxoe OTBEpCTWe nop,
ronoeky potopa asuratens. Juamerp
oTBepcTMa ponxeH ObiTb Takum,
41066l FONOBKA EXOAWNA B HEr0 NNOT-
Ho. Oe3 3a3opa. YCTaHOBWB asura-
Tenk Ha Py4YKe, NNaTty 3akpbiBaloT
CBEpPXYy NpO3payYHelM NNnacTMacco-
BbIM KOAMNAKOM (aBTOP wcnons3osan
COOTEETCTBYIOWYK AOETanb KOHTeR-
Hepa obyeHoro kpema Silver), koTo-

peIM NPUENEVWBAKT K nNhate B8
HECKONbKUX MecTax kneem “Mo-

MEHT”
Pegakrop — B @ponoe. rpadexa - B @ponos,
garo — aeTopa

HWa. B kauecTee 1akoro MCTOYHWMKAE MOXHO
NpUMeHUTe NGOV B TOM YMCNE U HecTa-
BUNM3NPpOBAHHBLIA DNOK NUTAHUA C Bbi-
X0OHbIM HanpsxeHuem 1118 B 1 Tokom

vnu Ni-MH akkymynatopos

B npegnaraemMoit cTarbe npuBoAATCA ONUCaHns paspaboTaHHbIX
asropamuy Hawero XypHana ABYX KOHCTPYKUMI 3apANHbIX YCTPOWCTB
(3Y) ana akkymynarTopos runopasmepa AA unu AAA.

po 200 mA. Takue Gnokn WKMPOKO Npume-
HAKTCA ONA NUTAHWMA Pa3nuYHOn BelITOBOA
annaparypbl, HO 8ro HETPYOHO M3roTOBUTL
camocToaTensHo. MuHumanesHoe Hanps-
weHwe Bnoka NMTaHua ONpeaenseTca Cym-

J BONLWWHCTEBE CNYYaeB Ha KOPnyce
aKKyMynsTopa npou3BOAMTENb yka-
3bIBAET PEKOMEHAYEMBI 38PRAHLIN TOK W
NPOOONXWTENLHOCTE 3apagkn. Ecnu aa-
pROKa OCYUWECTBNRETCH CTabWNbHBIM TO-
KOM, TO HeoBxoamMmo orparuyieaTs ee
NpOACMKUTENLHOCTL @. FEJSIBBEP w3
r. Camkr-MeTepbypra paspaboran npen-

SA1 "Tok sapagkn”

TOP TOKA. 3HadYeHue
KOTOPOro parynupyertca
AVCKpeTHO C NOMOWGLH
nepeknoyartens  SAT.
Mpw 3ToM M3mMeHRAeTCA
CYMMAaPHOE CONpPoTWB-
nenwe peswnctopos R1—
R3, BRAOYEHHBLIX Mexay

"150 mA"
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naraemoe BHumaHuio ymtatenen 3Y oc-
HOBOW KOTOPOro AenAeTca ctabunuaarop
Toka. MNpeaHasHaseHo OHO ANA OAHOBPE-
MEHHOW 3apsaaki NOCTOAHHbIM TOKOM OByX
Ni-Cd wnu Ni-MH akkymynatopos Tuno-
pa3mepa AA unn AAA, coanepxuT HebBonb-
Wwoe 41ucno pgertanen w OocTynHo ana
NOBTOPEHWA.

Cxema yCcTpOoCTBa NokasaHa Ha puc. 1
Ha mukpocxeme DA1 cobpax cTabunuaa-

soiBogamMu 2 u 3 crabu-
nuaatopa DA1. [na wH-
OVKaUMK pexuma 3apan-
KW CRYXWT CBEToaMon
HL1, koTopbIi HauvHaeT
CBETWUTE NOCNE NOOKMIO-
YEHWUA 3apPAKAEMbIX aK-
KYMYNATOPOB W nogauqn
NMATAHWA OT WCIO HKEd
NOCTOAHHOIO HanpaAXe-

MOW HENPAKEHWI HE OBYX 3aPRAXEHHbIX




akkymynsitopax (2,8..3 B), nageHusn
HanpsxeHua Ha peawctopax R1—R3 (B
naHHOM cnyyae 5 B) u naneHws Hanpsxe-
HWA Ha camom ctabunuaatope (2...2,5 B).
Otvknioderue 3Y ocyluectenseT nonL3osa-
TeNb NO UCTEYEHUW PEeKOMEHNOBAHHOR
ﬁpOﬂDﬂXHTeDbHOCTH 3apaakKu.

Ana ycTtaHOBKWM TOKa 3apanku noabu-
paoT ToKo3aaawwe peanctopsl R1—R3.
Wx conpotusneHuna paccyYMTeIBaOT NO
dopmyne R = U_/I_, rae U — Hanpsxe-
Hue cTtabunm3aumn ctabunuaatopa DAT;
|, — pexomeHayemMbiin 3apanHelii Tok. B
paHHOM cnyyae npy U_ = 5 B cymmapHoe
pacyeTHoe CONPOTWBNEHWE 3TUX PE3UC-
TOPOB AONXHO cOCTasnaTe npu | =70 mA
71 0m, npw |l = 100 mA — 50 Om 1 33 Om
npul_ = 150 mA. MNoaTomy BelbGpaHbl HOMK-
Hanbi peauctopoe R1 = 18 Om, R2 =22 Om,
R3 = 33 Om HeanaunTensHoe HeCOOTBET-
CTBME 33PAAHOTC TOKA PEKOMEHAYEMOMY
3HAYEHWIO, ODYCNOBNEHHOE HEeTOYHOW
noabopkow conpoTUBNEeHWA PEe3NcTopoB
R1—R3, Ha ka4ecTBe 3apsaakv NPakTUYec-
K1 HE CKa3biBAETCH.

Ona moHTaxa petanel npuMeHeHa
MakeTHas Ne4aTHaa nNnarta, kKoToPYI ycTa-
HaBAWBAKOT B NNACTMACCOBLIM KOPNYC
noaxogsulero pa3mepa (puc. 2). Ha kop-
nyce KPenaT NepekniHarent 3apagHoro
TOK3. rHE340 ANS NOAKNIOHEHWNS BHELLUHErO
Bnoka nuTtanua, a no 6okam — aBe kacce-
Tl (DarapeiHslie OTCERW) TR YCTAHOBKW
aKKYMYyNATOPOB TUNOpa3mMepa AA vnn AAA
(puc. 3). MNpusmenens pesuctopsl MIT,
MUKpOCxemMy cTabunu3aropa MOXKHO
3aMEHUTE Ha MWKPOCXEMBI cepv KP142,
KP1158 unu 78xx C BbIXOOHLIM HANPAXE-
Huem 3.6 B, npu arom conpotuenexHva
PE3VCTOPOB ONPESENSOT NO NPUBEOEH-
HoW Boelwe dopmyne. CeeTogmopg — awn6on
KPacHOro UBETa CBEYEHWS. XENAEMYH
APKOCTL ycTaHaenuveawoT noabopkon pe-
auctopa R4. Mepexnwuatens — SC768
nubo mobon TpexnoanumonHsui. MNpy Ha-
npsxkeHnn Bnoka nuranua 11,12 B n
3apaaHom Toke ao 150 mA ctabunuaarop
DA1 Ha TENNOOTBOL MOXHO HE YCTaHABNN-
BaTh, HO NPy BONBLWKMX TOKaxX W HaANPsxKe-
HUAX ONA NOBLILLEHWA HANEXHOCTW pabo-
Tel YCTPOWCTBA XENATENBHO NPUMEHWTE
TENNOOTBOA NNOLLAABID HECKONBKO KBaL-
PaTHbIX CAHTUMETPOB W3 anNKMUHWEBOro
cnnaea.

3apanky OTOENbHBIX AKKYMYNATOPOB,
Oaxe ecny OHKM W 3KCNAYaTUPYKTCA B
Buae 6Gartapew (NocnenoBaTeénbHOro
coeiMHeHWs) XenaTtensHO nNPOBOAUTH
HesasucuMo gpyr OT apyra. Hanpumep,
NpWU  nNOcCnNegoearentHO COEOMHEHHbIX
AKKYyMyNaTopax w3-3a Wx pasfiu4yHon
eMkocTu 3apragka GyneT NpoBOAMTLCA
HEPABHOMEPHO, W HacTb M3 HUX NONYHUT
HEAOCTaTOuYHLIM 3apagh, a aopyrvue moryT
nepe3apaguTeCH, 4TO NPUBEOET Kk Cokpa-
weHuio cpoka nx cny:x6el. MNoatomy xena-
TeneHo, yTobbl ana kaxgoro Guina ceos

3apaaHas uens M BENCA KOHTPONL 3a Npo-
UEeCcCOoM 3apAOKM.

MOXHO Takxe orpaHu4nTs Bpems
3apROKN UK BLIXOOHOE HanpaxeHue 3Y
BTopoi BapwaHT B HEKOTOPBIX CAy4anx
Bonee npeanoyTUTENEH, NOCKONLKY NPW-
3HAKOM okoH4Yanwa 3apsaku Ni-Cd wau
Ni-MH akkymynaTopa MOXeT CAyXxuTb
NOBLILLEHWE ero  HanpaxXeHws [0
1,45...1,48 B. Ecnu makcumansHOe Bbi-
xoAHoe Hanpsxenue 3Y Gyner pasHO
HanNPsXEHWIO NONHOCTLIO 3aPAXEHHOro
aKKyMynaTopa, 3TO WUCKMOYUT BO3MOXK-
HOCTbL Nnepe3apagnkun. Mo Takomy NpUHLK-
ny paboraer 3Y, paapaboTaHHoe
H. HEHAEBLIM w3 r. Mocksebl.

MNpepnaraemoe BHUMAHWIO YuTaTenen
YCTPOWCTBO NPegHasHa4eHo Ana 3apanku
OOHOrO aKkymMynaToOpa M COENaHo B BUAOE
MPUCTABKKM K YXE MMEIOLWEMYCH UCTOYHM-
Ky MATaHKUsA, B KA4ECTBE KOTOPOro MOXHO
npumMeHnTs 3Y C BbIXOOHLIM cTaBununan-
POBaHHBIM HANPaxeHwenM 5 B AnA coToBO-
ro renedoHa, kaxk Haubonee AOCTYNHLIW 1
PACNPOCTPAHEHHLIN CETEBON WCTOYHMK
nUTaHna. BOABWKMHCTBO M3 HWX, 33 WC-
KIIOHEHWeM YCTPOMCTB CTapbix TUNOB (C
NoHKXaoLWmm TpancgopmaTtopom), obec-
NeYyrBaloT ykasaHHoe cTabunuanpoBaH-
HOE BLIXOAHOE HAanpaXeHuwe U TOK [0
0,5...0,8 A, 410 NO3BONAET OOHOBPEMEH-

HeiM Hanpsxeduwem (Ug,,), cooteeTcTaey-
OWWM HANPRXEHWIO NONHOCTLIO 38PAXEH-
HOro akkymynatopa Ug,, = 1,45..148B.
Ha tpanauctopax VT1, VT2 cobpaHd crta-
BUNU3aTop-orpaHMYuTent Toka, Oatyeu-
KOM CnyxuT peauctop R2, a peanctop R3
sawmwiaeTr 6azy TpaHawucTopa VT2 or
NEPEerpyaku no Toky.

PaBoTtaet ycTpoWCTBO Cheayiowmm
obpasom. MNpy NOAKMIOYEHUN K UCTOHHUKY
nutanua 5 B TpaHaucTop VT 1 oTkpeiBaeT-
CA W NOCNEe YCTaHOBKM akkymynatopa
HaYMHAETCA ero aapﬂnxa Hanpaxernwe

Ha Hem cocTasnseT U e PR, rae
E. — 3A4C axxwynnmpa R, — ero
BHYTDEHHEE CONPOTUBNEHWE:; IW — TOK
3apAnKA.

Mockoneky HANPAXEHWE Pa3pPAXEHHO-
ro akKymynaTopa MEHEe BLIXOOHOro Ha-
npsxeHua ctabunuaaropa DA, Tok 4epes
AKKYMYNATOP NPEBLICUT MakCuMansHoe
PeKOMEHIYEMOe 3HaYeHne, HTo NpyeeneT
k. MOEBILLEHWIO HANPAXEHWA HA pe3ncTope
R2 Korga 3To HanpaxeHwe npesbiCUT
0.6 B, tpanawcTop VT2 oTtkpoeTcs, a VT1
CTAHET 3akpbiBaTeCA W HauyHeT pabortate
orpasuynTens Toka. MNpu atom ByneT cee-
TWTh ceeToawon HL1, curHanuaupys ob
3TOM pexume, a ctabunmaarop DA Bbilt-
AeT w3 pexuma crabunuaauun n Hanps-
KEHME HA ero BbixOO4e YMEHLLWMWTCA. Tok
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HO NOAKNIOYWTE K ero BbIXOAY HECKONBKO
npepnaraembix NPUCTABOK W 3apaxaTtb
HECKONBKO aKKYMYNATOPOB

Cxema opHoil avenku 3Y ona 3apagku
oaHoro Ni-Cd unu Ni-MH akkymynatopa
noka3saHa Ha puc. 4. OHa copepxuT cTa-
Bunuaatop Ha mukpocxeme DAT C seixon-

3apAfky Npy atomM onpenensioT no Gop-
myne | = (06..0.7)/R2, u ana ykasaH-
HEBIX H3 CXEeMe HOMWHRNOB INEMEeHTOE OH
cocTasut okono 100 mA.

Mo wepe 3apapkn akkyMynaTopa Ha-
npaxexHve U = ysenu4vusaeTca, W korga
OHO CpaBHFIET"‘ﬂ c U,,,. Tok 3apaakn |
CTaHEeT YMEHbLIATLCA, 4TO NPUBEAET K 3a-
KpBIBaHWKD TpanaucTopa VT2, nnasHomy
noracanwio ceetoguona HL1 1 nonHomy
OTKpLIBaHWUIO TpanaucTopa VT1. Ang yka-
33HHLIX HA CXEMme 3NeMeHTOB 3TO Npo-
v3onaer npw Toke 60...70 mA. B nansHen-
wem ToK 3apagky Oyaer nnNaeHo ymMeHb-
WaTeCHA BNNOTE 00 HECKONLKWX MUNNnan-
nep, HO HaNpPAXEHWME Ha akKymynaTope
OCTAHETCA MOCTOAHHBLIM, 4TO WMCKIOYUT
ero nepesapaaky. Mockoneky TOK 3apRakn
B XOQ€ NPOouecca NNasHO YMEHbLAETCS.
MakCHUmaneHoe ero 3HavyeHue (Tok orpa-
HUYEHUA) MOXHO YCTAHOBWTE Ha YPOBHE

. =(0,2..0.3)C_, roe C, — emkoCTb ak-
Kymynatopa (A-4)

Bce perann MOHTUPYIOT Ha NeyYaTHOn
nnate wv3 OOHOCTOPOHHE (GONBrMpoBaH-
HOTO CTEeKNOTeKCToONMTa TONWWHOW
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PAOWMO Ne 3, 2010

1...1,5 MM, YepTex kOTOpPO NokasaH Ha
puc. 5. Ee onvHa v wwrpuHa cooTeer-
CTEYIOT pa3mepam akkymynaTopa Tuno-
pasmepa AA. 3TO NO3BONMNO NPUMEHUTH
B kauecTBe kopnyca aepxaTtens (Gara-
PEWNHBIN OTCeK) Ha OBa 3NEMEHTA COOTEET-
CTBYIOLLEro pa3mepa, pasMecTtue nnaty
Ha MEeCTe 0AHOro 13 Hux (pue. 6). Ains 3Y
Ha OBa akkymynaTopa Heobxoammo uaro-
TOBWUTbL €LEe OfHY aHanoruYHyld nnaty w
npumMeHnTs HatapenHein 0TCex Ha YeTeipe
3NEMEHTA U T 4.

MNpuMeHeHb! NOCTORHHLIE PE3NCTopPbI
C2-23, P1-4, noactpoeynslin — CM3-19,
koHaeHcatopel — K10-17, oHu ycTaHosne-
HEl Ha Nnarte "nexa”, a Haa HKUMK Pacnono-
XKeHa mMukpocxema crabunulatopa Ha-
npsxenna JonycTumbin TOK KONNekTopa
TpaH3ucTopoe PN2222 coctasnaet 0,8 A,
a pacceuBaeman mowHocTe — 0.5 Br
(6e3 TennooTBOAA), NO3TOMY Ero MOXHO
3aMEHUTL HA aHanoruyHele NO NapamMert-
pam, Hanpumep, cepun KT503 nan KT815
(B 3aBMCMMOCTW OT TOKa 3apagkn). Muk-
pocxema KP142EH12A 3amenuma Ha
LM317T Ceetoovon aonxeH ek 06R3a-
TefNbHO KPacHOro UBETA CBEYEHUA.

HanaxueaHwe CBOOMTCA K YCTAHOBKE
pesucTopom R4 Ha Ewixoge crtabunuaato-
pa DAl nanpsxenws 1,45 B. [ina 3toro
B38MEeH arkyMynaTopa BEpemMeHH0 NoaKA-
HaT PEe3NCTOP CONPOTHMENEHWEM OKONO
100 Om v peavctopom R4 ycTavaenueaot
yKalaHHoe HanpsbkeHwe. MakcumansHbin
TOK 3apAAKK BEICTABNAIOT NPU NOAKOHEH-
HOM pPa3psXeHHOM akKyMynaTope nom-
Gopkown peanctopa R2. ero conpotuene-
HWE MOXHO ONpeaentTe N NPUBEAEHHON
Briwe Gopmyne o8 Toka 3apRaku

Ecnn HeobxoanMo AONONHWUTENBHO
WUHAMUWMPOBATE WMEHLLWEeEe 3HaYeHune
TOK&, TO B YCTPOWCTBO CNeayeT EBECTH

RS

=il " N\ e

Puc. 7

repMaHueBsit TPaH3ncTop, CRETOAMOA,
OOnH no.ﬂcrpoewarﬁ 1 ABa NOCTOAHHEIX
pesuctopa (pwuc. 7). Peauctopom RE
yCTaHaenMBeaT TOK 3apAAKK, NPWU KOTO-
pom ceetoguwon HL2 Byper racHyts, a
MUHWMANBHOE ero 3HaYeHne CoCcTaBuT
l...=1(0,15...0.2)/R2, B panHOM Cny4ae —
okono 25 mA. MNpu ncnons3oBavnn ctabun-
NU3VPOBAHHOMNO WUCTOYHMKA NUTaHWA O0-
NONHWUTENBHBLIM MHOWMKATOD MOXHO CO-
6paTe No cxeme, NOKasawHoN Ha puc. 8.
Tok, npw kOTOpOM racHeT ceeTogmog, HL2,

510 A

VT3 PN2222

Puc. 8

ycTaHsaeaMeatoT pesuctopom R7, a muHu-
ManbHOE ero 3HaqyeHwe COCTaBnseT npu-
mepHo | = 0,15/R2. Ceetoamog HL2
MO¥HO NPUMEHNTL NOBOro uBeTa ceeve-
HWA, HO XenaTensHo He KpacHoro, Y4Tobul
vHavkaums Bbina oaHo3HayvHoW. lMpen-
naraemoe 3Y NOOXOOWT ONA 3apAaKu He
6onee AByx-TPEX AKKYMYNATOPOB. NO-
CKONLKY Npu Bonbliem ux Yucne Cnox-
HOCTE KOHCTPYKUWK BO3pacTaer.

= HE'BQNTOG — H Heuaesa, rpagika — H Hevaesa,
¢oTo — asTopos

e

LN(PpPOBOro MynsTumMmeTpa

Uugpossie mynsTUMETPbl, HECOMHEHHO, camsle [OCTYNHbIe
pPacnpocTpaHeHHsle uamepurensHblie nNpubopsl. OaHako He Bce u3
HUX CHabXeHbl OTAENbHbIMY BbIKIIIOYATENIMU MATAHWS, 4TO CO34aeT
onpegeneHHsie HeynobcTea npu akcnayatayun. Moaromy paguonio-
6uTenu 4vacTo 4opabaTbiBAIOT TAKMe MYyNsTUMETPbI, BCTPAUBAS B HUX
AOMNONHUTEIbHBIE BLIKMIOYATENN NUTAHNR.

‘aMelli NPOCTON BapWaHT Takon gopa-

6oTkn npepnaraet E. @QOKHMH wa
r. Bopornexa. B paspeie 0OHOro 1a npo-
BOAOB. CoeaMHaLWwmx GaTtapen nuTaHma
¢ nnaron npubopa, BknwouawT nwbon
manorabapuTHell BelKNOHaTENb 1 pasme-
WawT ero Ha OLHOW M3 CTEeHOK MyNbTu-
MeTpa. 3TO NO3BONAET BKMOYATL WU Bbi-
Kmoyarts Npubop, He nepeknoyYas npene-
NOB W3MEPEHWH, YTO NOBLILIAET Ha-
AexHocTe paboTel NepekniYarTens wu
OOHOBPEMEHHD YMEeHbLUaeT BO3MOX-
HOCTb OWWBKW NPW YCTaHOBKE pexuma
paboTel MyneTUMETPA.

MoskicuTe ynoBCTBO akcnnyataumm
MYNETUMETPA NO3BONUT aBTOMATUHECKNIA
BhIKIOYATENE NUTAHWS. KOTOPEIM Npeana-
raet BHMmManuio yutarenen A. BOPUCOB
u3 r Osepck YensbuhHckown oBn Cxema
yCTpoWcTBa nokazada Ha pwuc. 1. OHo
BCTPOEHO B myneTumeTp DT182 MINI
SERIES ¢ HanpsxeHvem nutaHus 12 B
(BaTapes A23)

B 1cxoaHOM COCTOAHUW KOHTAKTbI Bbi-
Kniodatens SA1, COBMELUEHHOro ¢ nepe-
KhluaTtenem npenencs W3amMepeHvs, pa-
30MKHYTHI. [locne ycTaHoBkW BeiBparHHoro
Npefena NUTaKLLee HanpsxeHue nocTy-

NUT Ha aBTOMaTUYECKWI BeIKAKYATENb,
coOpaHHbI Ha MONEBLIX TPaH3uCTopax
VT1 1 VT2, Yepes 3nekTPOHHYIO 4acTb
MYNBTUMETPA HanPSXEeHWe NOCTYNUT Ha
3aTBOp TpaHancTopa VT1 1 OH OTKPOETCA.
KongeHcatop C1 paspaxeH v TpaH3ncTop
VT2 3akpeIT. NMO3TOMY WU3MEpPUTENbHLIR
npubop obecTouen.

MNpu KpaTkOBpPEMEHHOM HaxaThuu Ha
kHonky SB1 kowgeHcatop C1 GuLicTPO
3apsaMTCA 00 HanpsxXeHua NUTaHus u
TpanaucTop VT2 oTkpoeTcs. Yepea manoe
COMPOTUBNEHIE KaHaNa 3TOro TPaH3ucTo-
Pa nuTalLwee HanpPMAXeHWe NoCTYNUT Ha
mMyneTUmeTp  OaHOBpeMeHHO 3aTBOp
TpaHauctopa VT1 okaxercs NOAKMOHEH-
HbIM K MUHYCOBOW NUHWUKM NMTaHWRA, NO3TO-
MY OH 3aKpOoeTCcs.

Mocne oTnyCckaHna kKHONKKU TPaH3UCTOP
VT2 ocTaHeTcs OTKpLITEIM 38 GHET Hanps-
KEHWA Ha konaewcatope C1. 3TOT KOH-
AEHCATOP HA4YHEeT pa3psXaTbCa Yepe3
pe3nctop R2, v korga HanpsxedHwe Ha
Hem cTaHeT menee 1,5 B. TpaHancTop VT2
Ha4YyHeT 3akpeiBaTtecA. B atom cnyvae
HanpsXeHne CTOK—MCTOK BO3pacTtaeT M



e R B s e >
1 Muranwe |
i MynsTumeTp M)I'J'IbTHMQTpa:
1

. =
] |
: S '
I |
| . |
S e ] ]
- |
o1 128 !
! T- |
| o
SB1 T mex %
VTt Myex’ X168
KNSO1A gy 44 R3 36k (] b
NN ]| R
c1 + R2 VT2
AT K !T S6M KMs01A
x16 8
# .
Puc. 1

TpaHaucTop VT1 OTKpeIBASTCA. 4TO Npw-
seneT k GeICTpOM paspaike KOHOSHCAaTo-
pa C1 yepez peanctop R1 v kauvan atoro
TpaHaucTopa. MNoatomy TpaHaucTop VT2
3aKPOETCH, M NUTAKLLEE HanpaxedHue
ByaeT OTKAYEHO OT MyNbTUMETPA.
MNpoponxutensHocTs paboTel onpeae-
NAETCA EMKOCTLI0 koHaeHcaTopa C1. co-
npoTUBEneHnem peancrtopa R2 v Hanpaxe-
HWeM NuTaHus. C ykasaHHbIMK Ha Cxeme
HOMKWHAENamMu1 1 NPy HanpaxeH NMTaHne
12 B oHa cocTasuna OKONo BOCLMW MIUHYT,
a npu Hanpsxedun 9 B (MynbTuMeTpsl ¢
nuTaHnem ot Batapewn 6F22 u ananoruy-

| [Puc. 2

HbIX) — YMEHb-
wKunack no
wecTn. KoHgeHcatop C2 ycTaHoeneH gns
YCTRaHEeHURA BKNIDHEHUA 3BYKOBOrO CUrHa-
na "NPO3BOHKK™ NPW 3aKPLIBAHMKM TPaH3W-
ctopa VT2. B ppyrux mogensx mynsTu-
METPOB Takon aPEKT MOXKET OTCYTCTBO-
BaTb. NO3ATOMY 3TOT KOHOEHCATOP MOXHO
HE YyCTaHaBNMBaTh.

MpumeneHwl peanctopel MNT, C2-23,
KoHgeHcaTopsl — K50-35 wnu umnopT-
HbIE, KHOMKka — nobaa manorabaputHas G
camoBo3Bpatom, Hanpumep [MKH159.
MNeuyatHan nnata He paspabaTbiBanace.

Tamep noacBeTku akBapuyma

O. BEPEXELIKWHA, r. Hukonaes, Ykpaura

}\'orna asTop npuobpen akeapuym
nosRBeunace HeOBXOAMMOCTE KaxAbIV
AeHb BKAKOHYATL €ro NOACEETKY, a Takke
BLIK/IIOHATL Ha HOYL A0BONBHO WYMHBIW
komnpeccop. Mowck npocTtoro cnocoba
ABTOMAaTM3aunk 3TMX oNepaunin NpUBen K
CO30aHnD YCTPOWCTBA Ha OCHOBE Aewe-
BblX ManorabapuTHbix 3NEKTPOHHBIX 4a-
coB-6yannbHUKOB

OHO ynpaBnseT OCBELWEHNEM akBapuy-
ma. obecneyneas pasgentHyo YCTaHoBKy
BPEMEHW Er0 eXecyTOYHOr D BKNIYEHWUS W
BeIKNIOYEHWA. ECTh BO3MOXHOCTE BKIIO-
4aTbk OCBELUEHWE W HA HECKONLKO MUHYT
K2XAbI 4ac (Hanpumep, HacTONbHYIO
namny ana cospaduws 3ddexrta npucyT-
CTBUA x03AuHAa) Takol Tanmep MOXeT
ObITe Mcnone3oeaH U AnA ynpasneHus
BEHTUNALMEN, NONMBOM PacTEHWIA, B OpY-
UX cny4anx, korpa Heobxoaumo nepuo-
AWHECKK BKNOYaTL 4To-Nubo Ha onpege-
NEHHoE Bpems.

OCHOBHBIE AOCTOVMHCTBA KOHCTPYKUMA —
NPOCTOTa NOBTOPEHWS W AOCTYNHOCTH
AeTanein. MoxHo 6eino cobpate aHano-
MM4YHOE Ha MUKDOKOHTPONNEPE, HO BLILLAO

Obl AOPOXE 1 CNOXHES B M3rOTOBNEHUU K
HEOOCTAaTKAM MOXHO OTHECTH Heobxoaw-
MOCTb BREMSA OT BPEMEHWN CUHXPOHU3NPO-
BaTh NOKa3aHWa [OBYX WMELWWUXCA B
YCTPOWCTBE 3NEKTPOHHEIX 4Yacos. bes
3TOro 3a nonroga moxert Habexare pas-
Hiua B 10 MuH. Kpome TOro, HEBO3MOXHO

CoeauHeHHLIE Nankor, COrNacHo Cxeme,
TpaHaucTopsl VT1 VT2 Beinn 3admkcu-
pOBaHbl Ha nnate npubopa TepMokKneam,
OCTankHLIE 3NeMEeHThI NPUNanHbl K BLIBEO-
Jam aTux TpaH3ncTopos (puce. 2). MNeyar-
Hasd JOPOXKa MUHYCOBOW NWMHWK, MayLlana
o7 HBatapew kK 3nemMeHTam MyneTUMEeTpa,
Boina akkypaTtHo nepepesada KHonky
VYCTaHaBNWBAOT Ha NVMUEBOWM NAHENW Npu-
opa v KpensaT C NOMOLLLIO TEPMOKNES.

Fenaxtop — H. Hewaesa, rpagwxa — H Hewaesa
POTO — a8TOpA

o P ——— e e e s, St

Cxema Tanmepa NOKasaHa Ha PUCYH-
ke Yacw PT1 1 PT2 — XJ-615 kutanckoro
npon3soacTea RS-Tpurrep. cobpaxHbin
N3 3INEeMEeHTOB mukpocxemet DD1.1 un
DD1.2. nameHaeT CBOE COCTOAHME NO Cur-
Hanam, NoCTynawwwmm o7 BYAnNBHUKOB
HacoB. 3ITW CUrHane! CHUMAaIOT C TEX BbIBO-
O0B MUKPOCXEM 4HACOB, k KOTOPBIM NOA-
KNHYeHB! uanydyarenu 3BykKa. CcurHanmau-
pyrowwme o cpabaTteiBanuiv GyAUNEHUKOB.

MNockoneky HET HUKakon HeoBxoanMmMo-
CTW CONPOBOXOaTk EKMIOYEHWE 1 BbIKAIO-

T Kews 14 DD1 —- 128
J_+ G1  PT1 Bpema R1 [/ R2 | Vo1 R4
“T15B ‘sxnwuenns’ |/[10k 10k | DD1 1 D013 A KO2436 1K
: f Cxt| »
BT .
Tise e 1600 e
PT2"Bpewmn
L
c1 = [ _I L) DD1 K5611A7 2
x c2 o KTB156
100 MK % SB2 ‘-1000 4 e VT1 KT3156
T x63B ?ﬁ'aumT ——C401mE=C5100 Mk x63 8
T BE o8y
K 8 7 DD HL1 AN307EM
3a0aTe NPOAOIKMTENEHOCTE PaboTel  YeHwe NOACEETKM 3BYKOBLIMU CUrHANAMU,

OCBELWEHWA MEHee O0HOW MUHYTE —
CTONBKO ANUTCH NoJaBaembln Yacamm
curnan GyaunsHuka

B 0Doux Yacax atn uanyyarenu emecTe c
NMpUCoeaVHEHHBIMW  NapannensHo 1M
ApoccenaMu (ecnn Takne MMEIOTCH) ny4-

——.
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we OTKoYuTL. Beixoaws!, ynpaensowme
n3nyyarensamu, BLINONHEHE! NO Cxeme "c
OTKPLITEIM KOnnekTopom”. B Tanmepe mx
Harpyskamu CTaHyT peaumctopsl R1 1 R2.
KoHnpencaTtopsl C2 1 C3 aawmwaloT Tpur-
rep OT NepekNOHEHUA CAYHaiHbIMKU NOMe-
xamu Korpa tpebyetcs BKNOYMTE Mnu
BLIKMIOYUTE NOOCBETKY, HE OOXWOAACH
cpabaTeiBaHMa ByaunbHUKE, Haxatnsamu
Ha kHonkw SB1 n SB2 moxHo "nepebpo-
CUTR” TPUITEpP NPUHYOUTENBHO.

Cursan c Bbixoga Tpurrepa npoxoamT
Yepe3d anemeHTel DD1.3 w DD1.4 (oHu
HYXHb! ONA YCTPaHEHWA BAWAHWA Harpy3-
K1 Ha paboTy Tpurrepa) U, yCUNeHHeI no
MOLLUHOCTW COCTaBHbIM TPAH3WUCTOPOM
VT1VT2, ynpaenser pene K1, He nokasaH-
HbIE Ha CXEeME KOHTaKTel 3TOro pene
BKNIOYEHbLl NOCNEeOoBaTensHO B LUenb
NUTaHWA oceBeTuTeNbHLIX namn. O sxkmo-
YEHHOW NOACBETKE CUrHaNn3npyeT CBeTo-
avoa HL1.

Yacel PT1 1 PT2 nuTtaioT HanpsxeHnem
1,5 B o1 raneBaHu4eckoro anementa G2
a Ha mukpocxemy DD1, necnocobHywo
paboTaTe NpPW TaKoM HaANPAXeHWW, Nona-
HO 3 B — cymmapHOe HanpsxeHue coeam-
HEHHLIX NOCNeNoEaTENBHO anemeHToe G1
n G2 OTtcexk NUTaHWA B NPUMEHEHHBLIX
asTOPOM Hacax pacCynTaH Ha 0Ba ranLBa-
HUYECKUX 3NEMEHTA. OOHAKO OAMH U3 HUX
CAYNUT NWWBE ONS NUTAaHUS 13nyyatens
3Byka. [OCKONbKY N3Ny4YaTenk HE UCMONL-
3YETCH, HE HYXEH W NUTAIOWWI €ro ane-
MeHT. Ero mecTo B OTCEke OOHWX 4acOB
MOXET 3aHaTb G1, BeCk OTCEK NUTaHua
BTOPbLIX 4ACOB OCTEHETCA CBOBOAHBIM.

Bo mMHOrMx noaxonswmx ang onuceisa-
€rOoro Tanmepa Jacax (Hanpumep, XJ-613)
npeaycMoTPEHO MECTO TONBKO AN O4HO-

ro anemedTa nutanmna. B nogobHom cny-
4ae MOXHO NomMecTute anemeHT G1 B
0oOHW Hackl, a G2 — B gpyrue, BLINONHUE
HYXHBIE COEOMHEHWA NPOBOAAaMM COrNac-
HO CXEME,

Ans nutanna pene K1 tpebyetcn ewe
OOWMH MCTOYHWK NOCTORHHOMO HaNPRXEHWUA
(12 B). 310 moxeT GbITL CeTeBon aganTep
o7 MmoBOoro aNeKTPOHHOMO BLITOBOro NPK-
6opa WNK CamMoaenbHbIA BLINPAMUTEND,
AAwuy Takoe HanpsaxeHwe. Mpy oTCyT-
CTBMI HanpaXeHWA B CETW pene W nog-
cBeTka, koHeuHo. paboTate He ByayT
OpHako OCHOBHAsA 4acTe Taimepa, UMeto-
was asTOHOMHOE nuTaHue, paboTy He
NpeKkpaTtuT, a YCTAHOBNEHHbIE 3Ha4YeHus
BPEMEHW BKMNIOYEHWA 1 BLIK/IKOYEHWURA NO4-
CEBETKM HE M3MEHATCRH.

Pene K1 — KYL-1 ot 6noka nutaHna
AEeXypHOro pexuma Teneeusopa 4YCUT.
HO MOXHO NPUMEHUTE W Apyroe ¢ 06moT-
KOM Ha 12 B n koHTakTamui, OOCTATOYHO
MOLWHEIMKW ONA YNPaBNEeHWE WCNONb3ye-
MbIMUW Namnami noaceeTkn. Kopnyc Bno-
ka KYLU-1 5 ucnonb3osan kak OCHOBY KOH-
CTRYKUWM Tanmepa, pasmecTus Ha ero
nepeaHen NaHenN Yacel, KHONKW U CBETO-
owons (HL1 v ewe oauH, CUrHannanpyio-
WA O HanNU4KK Hanpspkerua 12 B).

OcraneHble getanu Tanmepa CMOHTU-
pOBaHel Ha HeBoNbLWOW TEKCTONUTOBOW
nnate 6€3 NPUMEHEHWA NEYATHOrO MOH-
Taxa. Koupencatop C4 npunasH Heno-
CPEenCTBEHHO K BbIBOAAM NUTAHWA (7 11 14)
mukpocxemel DD 1. Ecnv camonpon3asons-
HbIX, HE B YCTaHOBNEHHOE BPEMS, BKNHOYE-
HUW W BLIKHIOHEHWIA NOACBETKW HE Habno-
Aaetca, konpeHcatopel C2, C3 MOXHO He
ycTaHaenueaTs. BMECTO MWKPOCXembl
K56111A7 noponpet KS561TN1. TpaHawuc-

Yacbl ¢ TariMepom

E. ATEEHKOB, r. CmMmoneHcK

\' OTH ONUCaHWI Pa3NWYHBIX BAPWAHTOB
~ %uacos v Taumepos onybnukoeBaHo

HemMano [1—3], HO HYXHOro MHe, cnocob-
HOMO BLIKNIOYaTL OCBELLEHWE, HE CNYCTH

Topbt KT3156 1 KTB 156 moryT 661k © opy-
rumn DYKBEHHBIMK UHOEKCaMW 1 paxe
OPYrvX TUNOB COOTBETCTBYIOWEN CTPYKTY-
pPbl M MOWHOCTW, @ BMECTO CBeToguoaa
AN307EM nogonget nioboin Noaxoaniumx
pa3mepoB 1 UBeTa CBEYEHUS.

Heobxoammo ybenuTtecs, 4T0 Npu cpa-
Goraswem pene K1 TtpaHawcTtop VT2
3amMeTHO He HarpesaeTcs. B npoTtueHom
cnyyae NpuAETCA 3aMeHUTb TPaH3UCTOPS)
VT1, VT2 (ogvH n3 Hux unm 0ba) sk3emn-
napamu ¢ 6onbwum KO3bGUUMEHTOM
nepenayy Toka 6asbl.

MNepep Ha4anoM UCNONLI0BAHWA Tam-
Mepa HeobxoaAuMO yCTaHOBUTE Ha 06oux
4yacax OOMHAKOBOE EBpemf. 3arem ycra-
Hasnueaem ByouneHuk Yacoe PT1 Ha cpa-
6aTbiBaHUE B TOT MOMEHT, KOraa rnoaceeT-
Ky HY»KHO BKNIOYUTE, a Yacor PT2 — korpa
€€ HYXHO BbIKIOYWTE. Tanmep roToe K
pabote

Broyate W BIKNIOYATE NOAGBETKY Lnu
OPYryr Harpys3ky exeqacHo no3sonsert
Hanuyue B8 yacax XJ-615 pexuma 3ByKO-
BOWM CUrHanNuW3aumwmM O HavYane kaxaoro
yaca. B 3707 pexum 4acel nepesogsT,
HAXAB Ha KNasuwy S 1 3aTem, ynepxueas
€e, KPaTkoBpEeMEHHO Ha knasuwy M. Ha
Tabno BO3ne HazsaHui BCEX AHEN HEOENU
AOMKHBI NOABUTLCA ykasatenw. [anee
HeobxoanMo ycTaHoBWTL Ha vacax PT1
“kpyrnoe” (COOTBETCTBYIOLWEE Hadany
Kakoro-nubo vaca) spemMs v 3anycTuTb UX
B MOMEHT, KOrga Harpyaky cneayet skno-
YTk Takyro xe onepaunio BeiNONHAKT 1 C
yacamu PT2, HO 3anyckalOT ux B TOT
MOMEHT KOrfAa Harpysky Cnegyet Boulkmo-
YTk

Feaarrop — A fonrues, rpagiwa — A Jonrva

a CTPOro B 3a0aHHbii MOMEHT, HalTK He
yaanock. ECTb y HUX 1t Apyrve CYWecTeBeH-
HBIE ONR MeHs HepocTatku. Hanpumep,
Tanmep. onucanHe 8 [1]. He wumeer
MHAWKaUWKW BPEMEHW, a yCTaHOBKa WAW
KOPPEeKTUPOBKa 3aAaHHbIX MOMEHTOB Cpa-
GaTbiBaHKA BO3MOXHAE TONBKO NPV NOA-

3
HG1 HG2 GND-5021D8
1FH OD1 ATtny2313-20PU o HL1, HLZ GNL-3014HD
Rs |mclpeo 25— He1 nerz oo HG2 1 HG2 2 HL3
2] / - 7
1 2poo| |poo it B b q] 150 92 BT A
; 3°D! pm% 4312 7 §° )R (A 78" X
B i c c —Hec <) 1
S = - 3o EEp @nElg By | oS S
8 ppg PB6 P& Rg —1F3 AL A ] el . el Sl e GNL-AL307GD
6 o 12l ¢ « [118 11 -AL307
P SiPos|  |per S8l | | fedlg @) i oA I ] 7 Ri13
PD6 le—42 8 g a4 I & 2
R2-R9 h h S 1~}
—3 x1 x2 |4 300 P 3 3 13
o VT1 KT31024
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A AOADA

pOM OCBETMTENbHBIX NaMN WAKW OpYyrow
Harpyakn. Crtabunn3atop HanpaxeHus
NUTAHWA TammMepa BbINONHEH Ha MWKPO-
cxeme DAT.

Bce petanu CMOHTWUPOEBAHEI, Kak Noka-
3aHO Ha pyc. 4, Ha ABYX OTPE3Kax MakeT-
HOM NnaThl, COEAMHEeHHLIX nod yrnom 90
rpaa. MNevatHas nnata He pa3pabaTeiea-
nack. TpaHnaucTtopel KT3102A u KT816A
MOryT ObITe 3AMEHEHBI AaHANOMMYHBIMW C
APYruMy ByKBEHHBIMIW MHOEKCaMU. Kpome
MUKPOKOHTPONNEPa TWNA, YKa3aHHoro Ha
cxeme, ana paboTel B wacax-tTanmepe
npuroaHsl ATtiny2313-20P1 w1 umetowwe
NoHWxXeHHY0 0o 10 MMy npepeneHyio Tak-
ToBYHD HacToTy ATtiny2313V-10P1 n
ATtiny2313V-10PU. [pyrue MuUKpOKOHT-
ponnepsl cepun ATtiny2313 Toxe ByayT
paboTaTk, HO OHKW BLINONHEHLI B Manora-
6apuTHBLIX KOPNYycax, MeHee NpurodHbix
L19 MOHTaxa B MiGUTENLCKWX YCNOBURAX.

Ceetoamoabl noaonayT nwobele, non-

KNIOYEHWI 3TOMO Talimepa K KoMNboTepy.

Beino peweHo camocTONTeNnsHO pas-
paboTaTk 4acel-Taumep C MHAMKaTopOoM,
XOPOLWO BUOMMEIM B TEMHOE BPEMS CYTOK,
BKNIOYAIOWMIA OCBETUTENBHEIE NaMnNbl C
NOMOLLED PENE, MMELWMIA MUHUMANEBHOE
YUCNO KHONOK YyNpaeBneHws, KOTOpbie
AOMXHBI NO3BONATL YNPAasnATbL OCBELUE-
HWEM 1 BPYYHYIO, HE3ABLUCUMMO OT PaboTel
Tanmepa

Cxema atoro npwbopa nokazaHa Ha
puc. 1. OH NOCTPOEH HA MUKPOKOHTPON-
nepe DD1 (ATtiny2313), pabotatwowem ¢
BHEWHWM KBapLEBbiM pe3oHaTopom ZQ1
yacToTon 8 My, ECnv BLICOKON TO4HOCTW
xopa 4acos He Tpebyetcs, OT BHEWHEro
pes3oHaTopa MOXHO OTKasaTbCA W
ucnonb3osate paGoTalowuin Ha TOW ke
4acToTe BCTPOEHHLIM TaKTOBLIW reHepa-
TOP MUMKpOKOHTponnepa. JocTartoqHo
3a0aTe COOTBETCTBYIOWYD KOHpWIypa-
LMI0 MWKPOKOHTpONNEpa npw ero npo-
rpamMmMuposanui. [na paboTel C BHELW-
HWM pPEe30HATOPOM OHa A0MXHA COOTBET-
CTBOBaTL NokasaHHOW Ha puc. 2 (1306-
paxeHo okHo "Configuration and Security
bits” nporpammel PonyProg), a © BHYT-

pPEeHHWM reHepaTopoMm — Ha puc. 3.
Hukakux M3MeHEHWIA B KOAAX, 3arpyxae-
MBIX B NPOrPAMMHYIO NamMSATe MUKPOKOHT -
ponnepa, npw atom He 1pebyertca. O
METOAMKE NPOrpamMMupoBaHus MOXHO
npounTaTe B [4].

Yacsl M MuHYTE oToBpaxarnT HG1 n
HG2 — [OBa CABOEHHLIX BOCBMUINEMEHT-
Hulx (C Y4ETOM OECATUYHON TOYKW) CBETO-
ANOOHBIX MHOWKaTOpa ¢ obwmMK aHona-
M. WMix kaToobl COefMHEHbL! C BbiXOOamu
MUKDOKOHTPONNepa 4Yepes3 orpaHu4v-
TensHsle peaucTtopel R2—RY 6e3 ponon-
HUTENBHBIX YCUNUTENEN.

Ceetoguons HL1 w HL2 oBpazyior
NBOETONME, pasfensiowee paspaasl 4Ya-
COB ¥ MUHYT MHOMKATORA W Murawuwee ¢
nepuogom 2 ¢. Ceetoguon HL3 BrnioyeH.
korpa tanmep He paboTaer, a ceeroanon
HL4 noka3eigaer, 4To nNofgaHa komadna
BKMIOYEHWS OCBEWEHUSA,

Tok, npoTekawLmii Yyepe3 CBeToaAMoA
HL4, ycwnuealT, A0BOAS A0 3HaYeHWs,
HeobBxogvmoro ans cpabareiBaHus pene
K1, tpananctopel — VT1, VT2, He noka-
3aHHBLIE HA CXEeME KOHTaKTbl 3TOoro pene
BKNIOYEHBI B UENb YyNPaBnaembix Tanme-

X0OAWMe No pPasmepy U UBETY CBeYeHus
(HL1—HL3 — kpacHbie, HL4 — 3eneHbin)
WMuaukatopsl GND-5021DS — kpacHoro
uBeTa CBEeYEeHWA C BbICOTOW

undp oKONo 14 pam. -
AHANOrNYHBIE BLINYCKAIOT NOA f'_%,,b
Da3HbIMI HA3BaHUAMI MHOMVIE e' ale
dupmbl CnepyeT nuiis noza- = eh
fotutees, 4tobel nogobpanw- Puc. 5
HBbI HA 3amMeHy WHOWKaTop

umen obuwme  aHoabl 3NEeMEeHTOB.

O6wenpunaThie BykBeHHbie 0BoaHaqveHna
ANEeMEHTOB WHOWKATOPa, Noka3adble Ha
puc. 5, NoMoryT onpenennTe, C Kakvmm
BLIBOOAMW MUKPOKOHTpONNEpa (4epes
peauctopsl R2—R9) cneayeT coeanHuTL
MX BeIBOAL!

MuowkatTopel ¢ uwdpami CNAWKOM
HoNLWOro pasmepa MOryT okalaTteCs
HENPUroAHbIMK. B HWX KaxOp 3NeMeHT
MHOFNAa COCTOUT M3 HECKOMbKNX CBETOAMNO-
NOB, COEAWMHEHHLIX MOCNEA0BATENLHO.
N8 NUTaHua Takux WHOWKaTopoe Tpedy-
eTCH NOBBILWEHHDe HaNPAXEHWE 1 HY*XHbI
YCUNUTENN CUTHAN0B MUKPOKOHTRONNEPa.

Pene K1 — HLS4078DC5V c obmoTkon
Ha 5 B Ecnv oBMOTKa MMEIDWerocs pene
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PAOWO Ne 3, 2010

paccuyvtaHa Ha 12 B, Hanpaxenve Ha
amuTTep TpaHancTopa VT2 cneayeT noaa-
BaTb He C Bbix0Aa (BeiBOAA 3), a ¢ BXxona
(eblBoAa 1) uHTerpansHoro ctabwnusaro-
pa DA1

Mpw BKIIOHEHWW YCTPOWMCTBA HA MHAON-
KaTop BLIBOAMTCH “U00 | ¢ TeveHnem ape-
MEHW 3TO 3HaYeHue YBENUYMBAETCH.
Ceetogwoasl HL1, HL2 murawor, nokasei-
Baf. 4TOo ycrpowcTteo pabotaer JIToT
PEXUM MHAMKALWW TEKYLLETO BREMEHN —
OCHOBHOW pexum paboTel Tanmepa.

YcranoBka Tekyuiero BpemeHu.

JANs yCTaHOBKW BPEMEHW HAXMMAKDT Ha
kHonky SB1. Ha wHAWkaTop kpaTkoepe-
MEHHO BbIBOAATCA CUMBONbI Te-
nepk ¢ NOMOWEKD KHONKW SB2 yctaHasnn-
BAIOT HYXHOE 3HAYEHNE B Pa3psaax 4acos
vHaMKaTopa, a ¢ nomowsto SB3 — B ero
pazpapax MuHYT YCTAHOBKY BPEMERHK
3aBepwalnT Haxatmem Ha kHonky SB1,
KOTOPOE NOATBEPXKAAETCA KpaTkoBpe-
MEHHbLIM MOABNEHUEM Ha WHOWKaTOpe
CUMBONOB

OTo6paxeHue v oGHYNEeHUe CekyHa,.

B ator pexum nepexonsTt, Haxas B
pexume oTobDpaxeHus TEeKYILEro Bpeme-
HW Ha rHONKY SB2. Ha wHpovkaTtope kpat-
KOBPEMEHHO NOSBNAETCS HAANMCh S0
a 3artem 0TobpaxaTCca CeKyHab! TEKYLWE-
ro Bpemeri. Mx oBHyneHne v BO3BPAT B
PEXMM MHAMKAUWK 4ACOoB M MUHYT NPOo-
WUCXOAMT NPU HaxaTtuk Ha kHonky SB3.
3TUM NONL3YIOTCA ANA TOYHON YCTaHOBKMN
BPEMEHI.

Py4HoE BKIIOYEHUE WU BBIKIIOYEHUE
OCBELLEHWUA.

N3 pexwma oToBpaxkeHnsa cekyHa Ha-
#atmem Ha kHonky SB2 nepexonsT B
pexunm OTOBPaKEeHWA BREMEHW BKMKOYE-
HWA OCBELLEHWRA, O Yem CUurHanuavpyer

(_ OBMEH onbiTOM )

ONnoKa UrpyLuKu

KparkOBPEMEHHOE NORBNEHWe Hannucu
£ U0, Ha vHOvKaTop BLIBOOAWMTCA 3a0aH-
HOEe BPEeMA BKMIOYEHWA OCBEUWEHNa —
', ecnu nocne BKNIHEHWA NUTaHWA
npubopa ero He uameHanu. Haxatne Ha
kHonky SB3 HemMeaneHHo BKNOYAeT ocee-
wenne. OHO ocTaHeTCs BKIKYEeHHBIM 00
3a0aHHOro BPEMEHW BbIKMIOHEeHUA nubo
[0 BBIKNKIYEHWA BRYHHYIO.

CnenywoLumm HaxaTuem Ha SB2 nepe-
XOAAT 8 PEXUM BLIKNIOHEHUA OCBELLEHUA
Mepexon noaTeep»AaeTca kpaTkoBpe-
MEHHBIM BEIBOAOM H3 MHOWKATOR HAONKWUCK
EGES MNocne 3Toro BLIBOAWTCH 3anaHHoe
BpemMs BeikMIOYeHa — <000 | ecnu nocne
BKIIOYEHWA 4acoB-Tanmepa ero He name-
Hanu. Haxatrem Ha kHorky SB3 oceeule-
HWE BBIKNDYAOT B 3anaHHOe BpeEMA OHO
BypeT BKIIOYEHO aBTOMATUYECKN, 8 BPYY-
HYIO 3TO MOXHO CAENATH B NGO MOMEHT,
Kak onNucaHo eoiwe. OuyepegHoe HaxaTtue
Ha kHONky SB2 BLIBEOET Ha WHOMKATOP
Hagnuce C nocne u4ero npubop
nepenaeT B OCHOBHOW pexumM — oTobpa-
KEHME TEKYLLETNO BpEMEHU.

Hacrpoiika Taiimepa.

Ana yctaHoBku BpemeHw cpabaTuiBa-
HUA Taktepa HeobBxoauMO, HaxonAack B
OCHOBHOM PEXUME, HaXaTh Ha KHOMKY
SB3. Ha 3kpaHe KpaTKOBpPEMEHHO no-
ABATCH Hagnues £ a3aHen O —
BKNIOYEH PEXVM YCTAHOBKW BPEMEHU
BKIIOYHEHWA OCBELLEHWA. Hachl U MUHYTHI
ycTaHaenueaT kHonkamu SB2 u SB3
cooTeeTcTeeHHo, Janee ana nepexoda 8
PEXUM YCTAHOBKW EPEMEHN BbIKNKOHEHUA
OCBELWEeHUA HaXUMaKoT Ha kHonky SB1. Ha
3KpaHe KPaTKOBPEMEHHO NOABWUTCH Han-
nuce  °°° . Bpems BbIKNIOYEHWA Takxe
yCTaHaeNMBaoT KHoNkamk SB2 1 SB3. 3a-
BEPLWAKT HACTPOWMKY Taumepa HaxaTuem
Ha SB1. Ha nHOWKaTope KpaTkOBPEeMEHHD
NOABNAETCA HAANUCE (+ , W Yackl BO3-

"Bropas Xu3Hb" 3ne,(Tp0|-|Horo
A

1

. MAHOPUK, r. YepHoBubl, YkpanHa

J\ l HOorve oBbemMHbIE OETCKMe MrpyLu-

K1 (Bonblien HacTbly KMTAaWCKOro
NPOW3B0OACTEA) COAEPXaT KOMNAKTHLINA
3NeKTPOHHBIM ONOK, B COCTAB KOTOPOro
BEXOORT TPWM MHUHWMATHKIPHBIX OWCKOBBIX
cepedbpAHO-UMHKOBLIX TanbBaHNYeCcKknx
3nemMeHTa, MUKpPOCXemMa C 3anporpam-
MWPOBAHHOW MENoANEN NN MHBIMW 3BY-
KOBBIMW (parMeHTamu, 3eyKouanyya-
Tenb W nyckosBaa kHonka. [eTtanw Gnoka
3aKNOYEeHLl B NNAcTUKOBbLIM KOPNyC,
NOKa3aHHBIN HA PUCYHKE,

BPALLAIOTCA B PexVM 0TOBpaxeHns Teky-
LLEro BpemMeHn.

Ecnu BpemeHa BKNIDHEHWA W BLIKIIOYe-
HUA 3a0aHbI PABHEIMW, Tarmep He paboTa-
€T, 0O 4eMm CUrHanu3npyeT BKNIOHEHHBIA
ceeTognon HL2. B 3TOM COCTOSHUM OCBe-
WEeHWEe unn APYry Harpysky MOXHO
BKAKYUTE MAM BLIKNIOHUTL TOMBKO BPYY-
Hyto. Ceetogmon HL1 ekniovaetca u
BLIK/OHAETCA BMECTE C Harpy3komn.

Mporpamma MUKPOKOHTPONNEPa Ha-
nucaHa Ha A3ulike C B cpene pa3paboTku
ImageCraft. OTnanka nporpamMmel npo-
n3ieoamnace B AEWNCTBYHOLWEM YyCT-
powctee. Ons nporpammuposadva MK
6uina ncnons3oeaxHa nporpamma
PonyProg2000 v2.07c Beta (B cnucke
NpoOrpamMmmUpyemMelx MUKPOKOHTPONNE-
poe 6Gonee paHHWX BEPCW 3TOM NPO-
rpammbl ATtiny2313 ortcyrereyer). Co-
6panHoe He3 ownbok YyCTPOUCTBO Cpaay
AE HadquHaeT paboTaTh U B HanaxveaHumn
HEe HYX03aeTca

NUTEPATYPA

1. Kynewos C. YHUBEPCANEHLIM TAWMED Ha
PIC-koHTpOAnepe — Paawo, 2003, Ne 12, ¢. 30,
3

2 Cypoe B. HacTtenHbie Yacsl — TEpMO-
meTp — Pagwo, 2008, Ne 12, ¢c. 39—41

3 BeicovaHckuia M. MukpokoHTponnep-
HEl Tamep — Paawo, 2007, Ne 4, ¢. 58.

4. Bonrui A. NporpamMmatops ¥ Nnporpam-
MUPOBAHWE MWKPOKOHTpOnnepoB — Pagwo,
2004 MNc 2 c 51,52

Or pegakywm [Mporpamma MHKDOKOHT-

poniepa 4acoB C TAWMEepOoM Haxo4WTCH Ha
Hawem FTP-cepsepe no aapecy ftp:f/
ftp.radio.ru/pub,/2010/03 timer_a.zip.

Pepaxtop — A Qonrwd. rpaguxa — A Jonria.
goro — asropa

Ecnw vrpywka cnomanacs Mnu NnpocTo
BbilUNa M3 ynoTpebneHws. a 3NeKTPOH-
Hblli Bnok octanca pabtoTocnoCoBHLIM,
OH NpakTudeckn Be3 nepenenky (HyxHO
TONBKO BLIBECTW W3 KOPNyca ABa BbIBOAA
OT KOHTakTOB NYCKOBOW KHOMKW) MOXET
0Ka3aTbCA NONE3HBIM B UENOM PRAE Npu-
MeHenun. Tak, HanpuMep, 3TO FOTOBLIWA
KBapPTWUPHLIN 3BOHOK NMGO 3BYKOBOWN CUr-
HanuasaTtop, cpabarteiBaowmii Npr 3ambl-
KaHuW NYCKOBLIX BbIBOAOB WAWN HaXaTuu
Ha KHONKY. YCTPOWCTBO Xopowo paboTa-
€T AaTYMKOM YPOBHS BOAbl, €Cnu 3Tu
BbIBOALI yKpenute B Bake Ecnwm k BbIBO-
[am noakmoYuTe GoTope3ncTop, nony-
yutca doTopene (ero YyBCTBUMTENLHOCTL
vHoroa TpebyeTcA YyMEeHbWUTs N[oA-
KJIOYEHUEM LUYHTUPYIOLWEro pe3ncTopa),
a ecnu TEpMOpPEe3ncTop — TepMopene.

Oymaw, paguonobutenn, akcnepw-
MEHTUPYA C Takum GNOKOM, HaUAaYT eMy
1 apyrve eapvaHTel NPUMEHEHWS.

Pegaktop — f1 fomakmn ¢oro — asropa
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B paa nv Hanpetca B Cepnyxoee pagwo-
nobutens, KTO He 3HaeT BeTepaHa
Benukon OTe4ecTeeHHOn BolHbI Cepres

Akunosuya Nanyyroea (U3EL). Muorue

B rogei BOAHEI. ..

KOPOTKOBONHOBUKW ropoaa npownu ye-
pes3 KONNEeKTUBHYIO pagnoCTaHUMKD WKONLI
Ne 9. koTopoK QONroe BpemMa PykoeBoAMN
Cepren Akmumosuy. BeTepaH Bcerna oxoT-
HO AeNUTCA BOCNOMWHAHWUAMW C MONoae-
*el0. M emy ectb, 0 yem pacckasaTb, —
B€b BCSH €ro XN3Hb HEPa3pbLIBHO CBA3aHa
C paguo 1 C MCTOPWEN HALWEW CTPaHb!
Panno Cepreii AkumOBWY YBNEKCA B
ABeHapuAaTUNETHEM BO3pacTe. Havanock
BCe, KaK 06bIMHO, C KHWrK. 3TON NEepeOW
KHWIOW, BO MHOTOM ONpeaenvewen aans-
Henwyio cyneby Betepana, cran yuebHuk
GU3MKM CO CXeMOW NEeTEKTOPHOrD Npwu-
emMHuka. 3axoTenoce ero cpenats. MNony-
qunoce! NoToM NORBMNOCKH XEnaHue cae-
nate NamMNoBLI NpUEeMHMK. TOXe Nony4u-
NOCb, HO He o4eHb... He xearano 3HaHun
no paanotexHwke. K cuactelo, 8 AcTpa-

Ten. BO7-68-89
E-mail: mail@radio.ru

fpu copesicriim Cooaa paamonioGnTeneai Poccid
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Onu jawumuru’Poduny
EDEHHBIA PAAKUCET CEPrER

XaHu, roe xun toraa Nanuyros, 6ein
[Bopel NUOHEpPOB, B KOTOPOM
BeINK PAAUOKDYKOK W KONNEeKTUB-
Haa pagwocTadHuwa. B kpyxke
wkoneHuk Cepexa Manwyroe Ha-
YHIMNCA Y1MTaTe pagruocxemsl 1 KOH-
CTPYMPOBaTE NAaMNOBYIO annapary-
PY, @ Ha pagnocTaHuwy BblyHun
a3byky Mop3e v NONHOCTBIO OC-
BOMNCA B nloBuTensckom adupe

B copok sTopom Cepren pewmn
yiT nobpoBONbUEM Ha BOWHY
PaguctoB B TO Bpemsa B apmiiu
katactpoduyeckn He xeatano, u
Cepres cpasy B3asnu, Npunucas
HepocTaowmn roa. Bes nogrotos-
ka BoeHHoro pagucta Cepres
Manyyrosa 3auAna naTe AHen, a
3arem — GpoHT.

B coctaBe 3kunaxa pagwvo-
CTaHuuw B OTOEeneHOM KpacHo-
3HameHHOM opaeHa AnexcaHapa
Heeckoro BepnuHckom nonky
cBA3n  28-1  apMun  npowen
Ceprev AKMMOEBWY NO  WECTU
GponHTam. KhkHomy. HeTeepTomy
YkpawHckomy, Tpeteemy YrpawH-
ckomy, Mepsomy Benopycckomy,
Tpetsemy Benopyccrkomy, MNep-
BomMy YkpauHckomy. MNonk Gein
BOOPYXEH paguocTaHumamm PAD
(P...= 500 BT) gna cesau co wra-
Gom OPOHTa W PaanOCTaHUMAMM
PCBE (P...= 50 BT) ana cBAsu C
kopnycamin v guBuanamu. Ona
CBA3W C KOPNyCamK, OWMBUIMAMN
W NONKamK B HWX Hanpaenanuvce cneum-
aneHble rpynnel, COCTOAWME W3 OBYX
YENOBEK W BOOPYXEHHbIE paauocTaH-
umsarmn PEM. Ceprew AKMMOBWY YYACTEO-
Ban B paarpome wemues non Cra-
nuHrpagom, B gopcuposanun [Henpa,
ocaoboxpneHun Benopyccun, JIUTBLI,
Nonewu. 3akoHuun sonHy Ceprei Nau-
yyroe B bepnune.

MNocne sovHel Ceprewt AKMMOBUY HEKO-
Topoe Bpemsa paboTan pagvcTomM Ha
cynoHe, xoguewem no Oke ot Cepnyxoea
no Anexkcuna, 3atem nocneauue 30 neT oH
TRPYOWNCH Ha paanoTeXHUYECKOM 3aBone,
CHWCKaB Ccnasy NyuWwero peryniposwimka
paguwoannaparype! NpeanpuUaTuea.

B 1955 roay Ceprewn AkiMoBMY nony-
YUN CBOM nNepebitt paguontoBurensckni
no3siBHonn — RA3AHV w cran akTueHO

NMAHYYTrOEB

... M CErogHs.

paboTarte 8 adupe Ha granasode 38 My,
MCNONb3yA CaMOAeNbHLIE NepeaaTyuk (Ha
Y-29) n npuemHuk

KonnekTMBHOW paguocTaHUWen WrKone
Ne 9 UK3DCE owH pykosogun ¢ 1971 ropa.
B wkony Cepren AkunoBWY nonan cny-
yaiHo. Cocegka — y4UTENbHUUA HEeMEeL-
KOrO A3pika — NONpoCKna ero OTPemMoH-
TUPOEaTE NMHragoHHe kabuner [o-
FHAKOMWBLUMCE C HUM, OUPEKTOR WKOAbI
pewwna, HTO Takon 4YenoBeK HyxeH, a
ECKOPE NPpW LLUKONe OTKPLINACH W KONNek-
TWBHAA PAaMOCTaHUMea

B Oewxe Mobensl, kak obbrMHo, npuayT
nosgpasnate Cepres AKMMOBWYA Kax
paguonobuTenn, Npoweawre Korga-To
ero WkKony, Tak 1 COBCEeM MOonogbie, ons
KoTopbix BeTepan Ceprer AKUMOBWY
MaHyyroe — xu1ean nereHga. »
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KopoTkOoBONHOBBLIM ycunurtenb

CyMMapHbliA  TOK 3KpaHHbIX
CeTOK B MaKCUMANBHOM

PEXRMME, MA. .o s vs daiinis 52
MOLWHOCTHN AK-2009 CyMMapHbIid TOK ynpasnsio-
WX ceTok. He Bonee, MA ... ... .. 3
MowHocTb, noTpebnaeman ot
Anekcanap KY3bMEHKO (RVA4LK), r. YnesHoBCK sl Sl 1000
\Tcmnmenb MOWHOCTH (pyc. 1) Beinon-  MowHocTe Bo30yxderus. BT ... .. .. 40 BxonHow curHan 4epea kOHTakTel pene
«' HeH Ha reHepaTopHbix nerTopax NK-71.  BbixogHas MOWHOGTE Ha BCEX K1.1 noctynaet Ha oovH U3 OEBATK Nepe-
HecmoTpa Ha To 4To 3Tk Nnamnbl Beinu paa- KB awanaaoHax, kpome KNOYaemMbix BxOOHbIX [1-KOHTypoB —
paBoTaHel 4OCTATONMHO AABHO, Y HWUX €CTh 28 MlNy, He menee, BT . ... ... 500 L1C11C12—L9C29C30. OHn koMMYTUDY-
CBOW NpermMyllecTEa: HEeBbLICOKAs CToW-  Beix0oOHas MOWHOCTL HA oTCs ¢ nomowsio pene K10—K18, Ha 06-
MOCTb, NOBLILEHHAA HAAEXHOCTb, BLICO- 28 Mlu, He menee, BT .. ..... 450  mOTkW KOTOpBIX C NEpeKIHATeNs auana-
Kaa NUHENHOCTL (4TO HEManoBaxHO), a YpoBeHb KOMBUHAUMOHHLIX 30HOB SA1 nogaeTes Hanpsxedue nura-
TAKKE MNPAKTUYECKN MIHOBEHHas roToB- COCTaBNAIUMX TPETLEND Hua Momurno cenekumn curdana M-KoHTy-
HOCTb Kk padoTe (Bpemsa pasorpesa karona nopsaaka. ab, He xyxe .. -32  pbl TRAHCHOPMUPYIOT BXOAHOE CONPOTUB-
He npeebiwaeT 2 c). KCB B0 exonHOM Uenu, He nenwwe ycunutens — 50 Om 8 300 Om.
Gonee . ............. 1.2  3atem 4epes kodpeHcatop Cl14 curuan
OcHoBHbie CymMapHBbIi TOK NOKOR namn nocTynaer Ha Harpyaky [1-kOHTYpoB —
TEXHUYECKHUE XapaKkTepucTukKn MB e e ; 145 pe3uctop R11 1 panee 4epes aHTunapa-
CyMMBpHI:IH aH(meM Tox namn autHele uenu L10R4. L11R5 — Ha ynpae-
BxopHoe/BeixoaHoE Conpo- B MakCHUMANEHOM PEXUIME, nawmMe cetew namn VL1 1 VL2 Namnol
Tuenenue, Om . ..., ... ... .00 Ak R 4350 BEMGHEHB! MO CXeMe C oBWwmM KaTogom.
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K-71 — pamnbl NpsMoro Hakana, a
3TO 3HANWUT, YTO HUTbL Hakana onHOBpe-
MEHHO ABNARETCH W KaToaom. Beicokovac-
TOTHBIE NEPEMEHHBLIE COCTABNAIWME
aHOOHOMD TOKa 3aMbIKAKTCA Ha KOPMyc
yepea Bnokupyowme koHaeHcatopsl C5,
C7, C8 1 C10. CpegHue To4ku Lenen nn-
TaHWA Hakana coeaMHeHs! ¢ obWwyM Npo-
BOAOM 4epe3 peanctopel R8, RY, 3abno-
KMpOBaHHele koHoeHcaTopamu C6 u C9,
co3pawlinmy Hebonbwoe aBTocMeule-
Hue. MNpu yeenvyeHnn aHoQHOMO TOKa yee-
nUYMBaETCHA NajeHue HanpaXeHws Ha
3TUX PE3aUCTOPax W KaToabl Namn CTaHo-
BATCA DoOnee NONOXWUTENLHLIMKU OTHOCK-
TensHo oOwero nNposoAa, 4TO 3KBUBA-
NEHTHO YBENWYEHWID OTPULATENLHOro
HanNPsXeHWA Ha yNPaBNAWnx CeTKax.

Takxe HebGonbwoe AONONHWUTENLHOE
asTocmewenwe (0.9 B) cospaerca npu
NORBNEHMW HA NWKax BO3BYKAEHWA CeTou-
HOFO TOKa W NPOXOXAEHWW €ro 4epes
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pesuctop R11. CymmapHoe HanpsxeHue
asTocmelweHna paeHo 1,675 B. MNpw ma-
NOM WU CpedHEM YPOBHAX CUrHaNa ycunu-
Tene paboTaer B knacce AB1, npw pans-
HeWLweM NOBLILWEHU aMNNUTY AL BO30YX-
[EHWUA 1 BO3PACTaHWA HANPAXEHWA CMe-
WeHWa nepexoomT B knacc B, a Ha nukax
aMnAuTyabi BO3BYKAEHUA NepexoavT B
knacc B2. Pexwm "nnasaoiero” cmewe-
HWA NPUBOAUT K TOMY, 4TO M3rnb amnnu-
TYOHOW XapakTepucTUKL YyCUUTENs Nony-
4aeTcs O4eHb NnaeHbiM. 370 obecneynsa-
er "markoe” orpadvqenne SSB curHana
Ha BbIXOAE ycunutens npu u3GbITOYHON
amnnuTyne Bo3byxaeHns v CHUXAET ypo-
BEHb BHENONOCHBIX WCKaXeHun. Takxe
CHUXAETCH CYMMaPHLIA YPOBEHE BbICLLIMX
rapMOoOHVK B aHOOHOW LENW, 4TO aBToma-
TUHECKW BEOET K YBENWUHEHWNIO NNMHENHOC-
TV YCUNUTENA MOLLHOCTW, Tak Kak B3anumo-
DEVCTBYOT Mexay cobon n ¢ ycunueae-
MBIM CUTHANOM FapMOHWKKM C MEHbLUWM
ypoBHem. Cuctema 4acTu4HOro aeTocme-
LEHWA, NDUMEHEHHAA B OaHHOM yCunute-
ne, adgpdexkTBHO "noapasHuBaeT’ napa-
METPb! Namn 1 He TpebyeT X KPponoTNWBEO-
ro nogbopa no 6GnM30CTM NapamMeTpos.
Ycunutens CTAHOBUTCA HEBOCMPUMMYA-
BbIM K “nepexayke” n He TpebyeT npume-
HEHWA cucTembl ALC

OCHOBHa\ NpuuYvHa, 3aTpyaHAWan
paborty namn MNK-71 Ha wacToTe Bhiwe
14 My, — Bonbluan BeIXOOHAA EMKOCTE.
Tak. y 0OHOW Namnesl OHa NeXWT B npeae-
nax o1 10 go 24 nd®, Npy HOMWHANBHOW —
17 n®. Nogbupate Namnsl HE Tak NPOCTO,
HET rapadHTuui, 4TO NonagyTcA namnel C
MUHUMANEHON EMKOCTBIO, Aa@ M MHOIMO MX
HaOo UMETs B Hanu4un. MNoaTomy B ycunu-
Tens BEEAEHa Uenb HenTpanuaauumn —
napannentHelid KOHTYp M3 kaTywek L12,
L13 1 BEIXOOHOW emMKOCTHU namn. Katywka
L12, nopgknioYaeman kKOHTakTamuw pene
K4.1, wucnons3yetcs Ans AManasoHoB
24...28 MIu, Ee uHaykTneHocTs 0,45 mklH
Ha yacToTe 28,5 Mly no3sonaeT HenTpa-
nu3osatk 69,3 nd, kyna BXOAAT BLIXOAHARA
eMKOCTb namn, eMKOCTb MOHTaxa, pene,
eMKOCTb camon katywew. [nf awanaso-
Hoe 18 .21 MlMNy nocnepoBaTenstHo ©
kaTywkon L12 kowtaxtamn pene K5.1
nogxmoydaeTca katywka L13. Pene K4 B
3TOT MOMEHT 0becTo4eHD. KOHTYDHEIN TOK
B uenw Ha BY gwanasoHax cocTasnaert
25 A, 1 3TO cneayer y41TeiBaTk Npy BuiGO-
pe KOMMYTUPYHOLLWX INEMEHTOB.

B ycunutene npumeHeHa cxema nocne-
[0BaTENLHOMO aHOAHOro NUTaRVA 4Yepes
M-koHTYp, 0OpPa30BaHHLIN INEMEHTAMUN
C37—C39, L14, C43—C45. Ero exogHoe
COMPOTMBNEHWE PABHO PacyeTHOMY CO-
NPOTUBNEHNID @HOAHOW Harpy3ku OByX
namn — 2360 Om. Takam cxema UMEET
HECKONBKO OOCTOWHCTE NO CPaBHEHWIO CO
CXEMOW NapannensHoro NUTaHua, rMasHoe
U3 KOTOpbIX — OTCYTCTBME aHOOHOro
LPOGCens, NOAKNIOHEHHOro NapannensHo
xonebaTenstHon CUCTEME, KOTOPbLIA yxya-
waeT ee kayecTso. HepocTaTtok TONLKO
OOWH — NPUCYTCTBUE BBICOKOrO aHOAHOro
HanpsaxeHua Ha snemeHtax [l-koHTypa,
YTO Hanaraet onpeaeneHHele TpebosaHuna
K KayecTBY W30NALUN NPUMEHAEMbIX
nertanen v TpebyeT NOBLILWEHHOD BHUME-
HWA NpW NOCTPOWVKE 1 3IKCNAyaTauuM you-
nutens. YTobbl HE 3aMKHYTb Ha 0BWwmH
NPOBOA NOCTORHHYIO COCTaBNRIOWYH
AHOOHOMO HANPAKEHWS NPU NOAKNIOYEHNN
katywek L12 n L13, ycTaHoBneH koHaeH-

catop C36. ConpoTueneHwe NoCTOAHHO-
My TOKy koHpeHcartopa C38 oveHb 6onb-
LWOE, HO MMEET KOHEYHYID BENUHWNHY, No-
pagka 500 MOm, noatomy ON8 NOAHOrO
CHATWA NOCTORHHOMD HANPAXEHWA C KOH-
AgeHcartopa nepemeHHon emkoctn C37
NPUMEHEHL PEe3NCTOpPbl yTeukn R16—
R18. Kpome TOro, 3t pesaucropsl CHW-
maloT ¢ koHpeHcatopa C38 aapsa. Haeo-
ﬂMMblﬁ Ha HEM MpKW BKAKYEHWMKM K1 Bbil-
KMIOYEHMM AHOAHOrO HanpsxeHwsa. Ha-
3HaueHve peanctopoe R13—R15 1 R19—
R21 ananornyno. KoHeYHOo, 1 B Cxeme C
nocnegoBaTentHeiM NUTaHuenm 6e3 aHon-
HOro apoccens He 06oRTUCE. HAAo pasne-
NWUTb NOCTORHHYHD U NEPEMEHHYIO COCTaB-
nAwWwwe Toka. Ho 3geck OH NOAKNIOYEH
napannensHo HM3KOOMHOW Harpyake ycu-
AWUTENRA, NPOLUE rOBOPR, aHTEHHE, U Tpe-
HosaHWA K HEMY HEBENMKK, Tak kak M-koH-
TYP OH WYHTHMPYET o4eHb Mano. Jpoccenu
L15wn L16 emecTe ¢ koHaeHcaTopamu C40
1 C41BnoyeHbl B @aHOOHYID Lens nocne-
[oBaTtensHO oNa yny$weHns GuneTpauiin.
Npoccens L17 v koHaeHcaTop C42 ycTta-
HOBNEHBI Ha cny4an Bo3byxaeHns ycunm-
Tens Ha YKB, 4Tobbl He nponycTute BY ko-
nebaHua B BbINPAMUTENL AHOOHOrO Ha-
npsxenus. Cnyd4am manoBEpORTHLIN, HO
npexHebperats MM HE CTOUT.

Katywka (L14) N-koHTYypa — wapoBoi
BapuoMeTp OT paauonepenartyvka P-836.
Ero uHaykTMEHOCTL U3meHseTcs oT 3,5 Ao
24 mklNH NpyW nocneaceatensHoOM coegu-
HeHuy 06MoToK 1 oT 1 80 6.5 mklH — npu
napannensHomM. [na KommyTauu obmo-
TOK OONONHWUTENBHLIN NepeknioYaTens He
TpeByeTca, HO B MOMEHT NEpPeKNioHeHn
NPOUCXOONT Pa3pbiE aHOOHOW Uenu Kak
No NOCTOAHHOMY, TaK ¥ NO NEPEMEHHOMY
TOKy. 4T00bl NPEnoTBPaTUTE B ITOT MO-
MEHT BKIIOYEHME YCUNUTENs Ha Nepenavy,
Ha KOpNyCce BapuomeTpa yCTaHOBMEHbI
xOHTakTel Gnokuposkn SF1, ynpaensemeie
KyNnaykomM. PACNONOXEHHbIM Ha Ocw Ba-
puomeTpa. Beisoasl koHTakToB SF1 noa-
knodeHsl kK Gnoky ynpaenedua pabortow
ycunutens (CM. panee Ha pvc. 4).

YkazaHHas Ha CXemMe eMKOCTb KOHOEH-
catopa C43 mana pna ero paboTel B kave-
CTEE pa3fnenuTensHoOro Ha HW3Ko4acToT-
HbIX AuanasoHax. B peanbHOCTW Ha 3TWUX
AnanasoHax oH 1 sapuomeTp L14 obpa-
3yI0T HacTpavBaemblil NOCnNeaosarens-
HBI KOHTYP, Tak Kak BapuomeTp umeeT
3anac nHaykTueHocTy. B kavecTse nnioca
Takan konebarensHan cucTemMa umeer
NOBLILWEHHYID DUALTPALWID rapMOHWUK, B
kauecTee MuHyca — Bonee y3kyio nonocy
NPONYCKaHWR W HEeCKonbko Bonblune
noTepu.

Ha gwanazoxe 1,8 My napanneneHo
nepemMeHHbIM KOHOEHCaTopaM KOHTaKTa-
mu pene K6.1 1 K7.1 cooTBeTCcTBEHHO NOA-
KnoyanTea konaeHcatopel C39 n C44.

MpocTenwnm KOMMYTaTOp OBYX
aHTEeHH BeINONHEH Ha pene K3. Ona yno6-
cTBa HAcTpoiiku M-KOHTYpa ycunuTens
NpeaycMOTPEH BbICOKO4aCTOTHBIA BONLT-
METP, Ha BXOA KOTOPOro HanpsxeHue
NoaaeTcs C eMKOCTHOMO AENUTENA Ha KOH-
nexcatopax C46, C47. HanpsaxeHue Bbl-
npsmnseTca guogom VD20 n Hepea pery-
NATOP YYBCTBUTENBHOCTW, NEPEMEHHBIN
peauctop R24, nogaeTcs Ha M3MEpUTENb-
Hei Npubop PAZ.

OTpuuatensHoe CMELLIEHWE Ha Yrpas-
NAKWMEe CETKWM namn nopaeTcs yepes
pesuctop R11 ot ctabunusaropa Hanps-
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"PAOUG” — O CBA3U

KEHWH, BLINONHEHHOrO Ha CTabuNUTpOHaXx
VD2—VD6, peauctope R10 1 pene nepe-
rpy3ku K8, BknioYeHHOM nocnenosarens-
HO C HUM. CYyMMAPHBIA TOK YNPasNsoLwmx
ceTok usmepnercs npubopom PA1. Korna
KOHTakTel pene K19.1 pa3omkHyThl, K yn-
pasnaoWMM ceTkam namn NPuNoXeHo
3akpeiBalOwee Hanpsxkedve —-180 B. Mpwu
3aMblKaHMK 3THX KOHTAKTOB Ha YNPaensio-
ulMe CeTKM MNPUXOOUT  HanpaxeHue
~120 B, namnbl OTKPLIBAIOTCH, U Yepes
HWX TEYET TOK NOKOA

B cnyyae "nepekaukin’” TokK ynpasnsio-
LMX CeTOK 3amMeTHO BoapacTalT. Koraa
OHU NPEBLICAT Tok CTabunuaauuu, yeenu-
YUTCA TOK, NPOXOAAWMK Yepe3 oBmMoTKy
pene K8, n oHo cpaboTaeT. KoHTakTel K8.1
3aMKHYTCA 1M nogkmodat pene K9, koto-
poe camobnoKMPYETCA CBOMMM KOHTaKTa-
My K9 1 HopManbHO 3amMKHYTEIE KOHTaK-
Thl K9.2 pazomkHyTcH, W ynpasnsiowme
ceTku namn VL1 1 VL2 "noBucHyT B BO3AY-
xe". To xe NPOM30MAET 1 B CNy4ae BbIXopa

cnyyae ‘npoctpena’ B namnax. [ns paH-
HOrO THUNA Namn CNy4an ManoBepoOATHLIN,
HO BCE Xe BapucTOopbl HE nomewalnT. Ha
3aWnTHBIE (NEHTOAHBIE) CEeTKW NOoAaHo
nonoxurensHoe Hanpaxenue 50 B, yto
YBENWYMBAET KPYTU3HY NMHNN MP2HNYHOTO
pexuma. A 310, B CBOIO O4epeab, YMEHb-
waeTt AONYCTUMOE 3HAYEHUE OCTATONHOIrO
HaNPAXEHWA Ha aHoae namnel, 4TO BEOET
K NOBLILLEHWD NWHEMHOCTW PaboTel you-
nuTens.

Ha pwc. 2 npenctasneHa cxema
6noka nuTaHua ycunutena (No3uuMoH-
Hole 0603HAYEHWA 3NEMEHTOB NPOAON-
®alT 0603HaveHua Ha puc. 1). Punstp
C68C69L18L19 zawmwaeT cets nepe-
MEHHOr0 TOKa OT NPOHWKHOBEHMa BY
nomex npu pabote ycunutens. Bapuctop
RU3 zawmiaer cetesoi dunetp 07 60nb-
wux BoIBPOCOB HANPAXEHWH, KOTOPbIE
BO3HWMKAIOT HECKONLKO Pas B rog B nobon
NMUTaKOWEN CeTH NEPEeMEHHONO ToKa Npwu
HECTauWoHapHLIX NPOUECCax.

NUTaHWA Hakana namn, MCTOYHWKA Hanps-
KEHWA CMELeHWUs, BbINONHEHHOrO Ha
nwopax VD53—VD56, 06moTKa BEINpAMU-
TEeNnA nNUTaHna pene, BhINONHEHHOro Ha
owopax VDS57—VDE0. Ot Buinpamutens
+27 B nutaetca ctabunu3aTop Hanpsaxe-
HWMA +15 B, BEINONHEHHBIN HA MUKDOCXe-
me DAZ. Crabwunuzatop HanpsxeHus
+24 B Ha mukpocxeme DA1 asnsertcs
NPOMEXYTOYHBIM, Pa3rpyxarwuvim cra-
Gunu3arop DA2. Yepe3 HECKONbKO ce-
KYHA, OOCTaTOYHLIX ANS NPOrpeBa HUTeR
Hakana namn, Takxe CTyneH4aTto 4yepea
peanctop R27, pene K20 n ero KoHTakT-
Hyo rpynny K20.1 eknioyaetca 8 paboty
aHogHeIW Tpaucdhopmarop T2. [na nony-
YEHWUS aHOOHOrO HaANPAXEHWA MCNOMNBL30-
BaHbl WeCTb BTOPW4HEIX 0GMOTOK U, COOT-
BETCTEEHHO, WECTh OTAENEHBIX BRINPAMK-
Tenen Ha gwonax VD21—VD44, seixonp
KOTOPLIX BKJIOYEHL NOCNEA0BaTENbLHO.
Takoe NoCTpOEHWE VMEST NOMUMO HEKO-
TOPOrO YCNOXHEHWA, NO CPaBHEHWIO C

SA31 FUT 58 oazz,nm R25 100 FUZ R26 120
= x
= RU3 L{E}j K211 |7
(]
& 14D361K U VD53-vD56
e T [ 119 | ;T S0
SA3.2 €69 070 Kzt 80
VD21-vD24 0022mx O1MK +_ L 47MKX2508
+20008 T2 ) +278
A4.1 A4 2 DA1 DA?
f R27 33 ix 2 Tk 1hns a8
&t k2ol | &1z T ERE BE;
K201 Tcerlce2 T L83 L cau
VD25-VD28 vD57-VDED
| CB1-C8BY 47Mn %638
g2 L Vo45  VD4E g s
240k v
L7z =~ P} -5 ~238 VOYS-VD6Y IN4007
| VDE5-VD68 A6144
| VDM -VD4Yy g
» R35  R36 g R3I5-Ru2 240 K
R33 ¥ ::ZS R37 R38 g DA1 KPI42EHIB
v
240K - 5 ~238 DA? KPI4ZEHBB
VD2ZI-VD4% FR207 & [Hr39 reo
C71-C76 Vg -
YT10mrx450F8 241 R47
N I Ny +508
L vosi  vose C77-679 VD65 VD68
220MKX4008 _FQ‘“—FQ‘—I
Puc. 2 PA3 YTIMKX1008
M3 CTPOR MCTOYHWKE HANPAXEHNA Ccmewe- I'Iepablm npu 3ambeikaHii KOHTAaKTOB OOHWVM  BBICOKOBONBTHEIM  MOCTOM 4]

Hua. Ceeuenne ceetoguopa HL1 Gyner
CUrHannanpoBaTe O neperpy3ke. Hu k
4emy He NPUCOEOVHEHHbLIE YNPaBnaLwLmne
ceTkn namn Gnarogaps Hanuuuilo NoToka
3NEKTPOHOB, NETAWMX OT KaToaa K aHoay,
3apROATCA OTPUUATENBHO, W namnel ByayT
33KPLITEl. AHOOHBLIA TOK 1 TOK 3KPaHHbLIX
ceTok ynageT oo Hyns. MNocne yctpaHeHus
neperpyskun. Haxae Ha kHonky SB1
"CBpoc”, MoXHO npogonxaTts paboTy
Ceeroavon noracHer. Ecnu neperpy3ka
He ycTpadeHa, oH Byner ropets 1 nocne
Hax»xaTtna KHONKK.

3kpaHHbLIE CETKW Namn NUTalTcs cTa-
BUNM3NPOBaHHEIM Hanpsxxernem +600 B.
BapucTopel RU1, RU2 3awmulaoT cetkn 8

nepeknioyarens SA3 BKIOHAETCA TpaHC-
dopmatop T1. OrpaHuyeHne NycKoBoro
Toka ofecneuymnsaloT pesuctop R26 un
pene K21. 310 ymeHblIAET NnepeoHaYyans-
HbIn BPOCOK TOKa Yepes ANoAL! BEINPAMU-
TENEen, a Takke yMEeHbLUaeT TOoK 4yepes
HUTIK Hakana namn Npu BKNYeHu. Bpe-
MA 3a0EePXKM — OECATKM MUNNUCEKYHA.
BHavane TpaHchopmaTtop noaxkno4HaeTcs
yepea peanctop R26, 1 korpa Hanpsxe-
HWE HA NepeuYHON OBMOTKE AOCTUIHET
HanpaxeHns cpabarteieaHus pene K21,
ero koHTakTel K21.1 3aMkHyTCA 1 Ha 06-
moTky | TpaHcdopmatopa T1 6yoert no-
[aHo nonHoe Hanpaxedwe. Ha TpaHc-
dopmatope T1 pacnonoxensl 0BMOTkM

LENnoYkoin OKCUAOHBIX KOHOEHCATOPOB, W
NPEVMYLLECTBO, 3aKMO4AIOWEECA B TOM,
4TO KOHAEHCATOPLI He Haao noabuparts
0OWHAKOBBLIMI MO EMKOCTW AN BbIPABHN-
BaAHWA HanpAXeHwWd Ha kKaxnom W3 HKX.
370 NOBLIWAST HAAEXHOCTE AHOOHOMO
BbINPAMKUTENS B uenom. [InA noseilueHns
Be3onacHocTy npubop PA3, uamepsio-
LM AHOOHLIV TOK, BKMKOYEH B MUHYCOBYID
uene. Peauctop R34 orpasvyueaeTt TOK B
AHOLOHBIX LLENSX NamMn B CNy4Yae KoPoTKOro
3aMbiKanng unu npobos namn.

(Oxonuanwe cnegyer)

Pegartop — C Hekpacoe. rpaduwa — 10, Anapees



LikonbHaa pagunocrtaHuunsg,

r. ABHakaeBo...

'[) ATOM ropoae, pacnonoxXeHHoM B BOG-
¥ touHon yacTu TaTapctana, ¢ 2006 r
BLIXOAWT 8 3DUD LWIKONEHAR KONNEKTHEHAR
papnocTaruma RZ4PX0O, Owa cospawna
npu cpenHen wrone Ne 4 Bee 3t roawl
ee soarnasnset Punat Banees (UA4PIE).
PuHaT — ONbITHEIM KOPOTKOBONHOBWE,
Mactep cnoprta no pagnocensv Ha KB.
CBOW MEpBBIA PanonoNpPUenMHWE (neTek-

QoTorpachun c Harpagamu xypHana "Paguo”.

Hauns BuxmyxameToBa u PuHat Banees.

1 "MonopexHele cTapTtel”), W MHOrMe
apyrue.

LkoneHas kKONNEKTUBHAA PannocTaH-
uma RZ4PX0O — unen Cowsa paguoniodim-
Tenen BoopyxenHelx Cun, a ee oneparo-
pbl BbINONHWNK YCNOBWSA MHOMAX QUNN0-
MOEBE. CBR3aAHHBIX C NOABUIOM HaWero
Hapoaa e Bennkon OTeqecTBeHHon BOMHE
("MoBepa nop Mockeon”, "Bnokapa’”,

—_———

| "Kypckas 6utea” v ap.). OHu
HACTO BCTPEYAWTCA € BETe-
paHamu BOMHBI.

B atom rogy nogada 3a-
ABka Ha pabory cneumans-
HBIM MO3BIBHBIM B Menmopua-
ne, NOCBAWEHHOM B5-neTuio
MNobene! Hawero Hapona B
Benukown OTe4ecTBEHHON
BOWHE

B cewtnbpe npownoro
roga yYuTensHUUAa Havank-
HbIX KNACCOB BhICWEN kKaTero-
pry Hawna BukMmyxameToea
NO3HAKOMMNACck CO WKONbL-
HoW paauoctadumnenn OnoiT-
Hbll® nNegaror, oHa Ccpaay
NOHANG, KAaK1e BOIMOKROCTI
no BOCNWTAHWID 1 0BYyHeHNIo
WKONBHUKOB OTKPLIBAET pa-
6oTa Ha paguocTaHuum. 3710
M 3HAKOMCTBO C OCHOBamMwu

TOpHLW) o1 cobpan ewe 40 net Hazagn, 1
ceronHa y Hero Bonbluon oneiT B paguo-
moburenscTae, KOTOPLIM OH C YAOBONLCT-
BUEM nepefaeT nogpacTtalulemy noko-
NeHWD

B wkone opraHn3oBaH kpyxXok cnop-
TUBHOW PaaroOCBA3N, B KOTOPOM C OCHO-
BamMu paguoniobuTenscTea 1 pagrocnop-
Ta 3HAKOMATCA yHalWVecs MAaawnx knac-
coe  OHW NpUHUMAKDT ydacTue npak-
TUMYEeCKI BO BCEeX MONOAEXHbIX CO-
PEBHOBaHMAY, KOTOPLIE NPOBOAATCA B
Hawen cTpade. 370, KOHEYHO, W COPEeBHO-
BaHvs xypHana "Pagmo” (YOC CONTEST

TexXHWKW, Tak CerogHs Heol-
XOOWMOE B NOBCEAHEBHOW HW3IHN, W pac-
LpeHune 3Hadkii No reorpadgpmin, 1 KNBOW
A3LIKOBLIM NPaKTUKYM Npu NPOBEOEHNN
pPaAUoCEN3er. WU NPOCTO O4EeHL NHTEpEeC-
Hoe x0B6K, B pAaBHOW CTENEHW DOCTYNHOe
W Maneduwkan, 1 OeB40HkKam n 4106,
KaKk roBOPWTCH, "Ha paBHblx pas3rosapw-
BaTk CO CBOWMMK YYEHWMKAMK, OHZ Cama
OCBOMNE NIOOWTENECKYKD padnoCcBA3b,
paboraet & admpe 1 nomoraet PuHary B
noaroToeke ByayiLvx ONepaTopoB WKOSb-
HOW paguocTaHuwi, W Beck ee knacc
GyneT NpuHUMaTe yHacTie B paauoakcne-
v Mobepa-65". w

HA JIOBUTENBCKKNX

Q ANATNIASOHAX

Mpeanawym CPP yTeRepAMN ACNONHEHNS
W M3AMEHEHWA B OWNNOMHON Nporpanane "P-
150-C". B wactHoctw, cnucox "P-150-C”
AONONHEH CReayWwyM CTpaHaMn 1 Tep-
putopuami: FJ — Cen-bBaprenstau, OHO —
Ananpckune octpoea, R1C — o. lornana
(exnovaa o-sa bonswow TioTepe n Mansin
Twtepc): R10 — Conoseuxuve o-sa: ROB
CeeepHan 3emna (Briodas o-sa Wenara
YenuHenws, Cepres Kwpoea), ROB
0. Cubupskoea (Bkmovan o-8a Hocok He-
ynokoeea, Bunbkuuroro, koca BoctoqHas,
0. Ceepopyna, ApKTUMECKONO MHCTUTYTE W
MasecTvm LIWK); ROB — o. Ywakoea (Brnio-
yan o. Buae); ROF — o. MoHepoH, ROK —
0. Patmanoea (Bonswow Ouorumn); ROC —
0. Menswnropa ROQ — o. MNecyadbin

MNpesnanym Tak«e yTEepaMN U3MEHEHNR
B KPUTEDWUIM AUNNOME, SONONHUB WX MyHE-
Tors "Bd” (ctpaHa odwupmansHo Npu3Hada
Poccuickon @eaepauven v umeet 6nok
npedrKcoB, 0AHO3HAYHO VOeHTUdKUMPY-
WOLWMX 3Ty cTpaHy) B ceA3u ¢ atum otgens-
HOW TeppUTORUEN B CNMCOK BKNtOYeHa Pec-
nybnika Abxazwa (UFBY), papvocesan ©
KOTOPOW 3acHMTLIBAIOT © 1 AHBapn 2010 r

MopseneHs! UTOM KOHKYPCa Ha nony-
uenne rpaHtoe Cowaa paguonbutenen
Poccuuv, ydpexnerHsix  [pe3anauymom
CPFP B pamkax peanuaauun mMonoaexHOMI
nonuTuen Cowza

NobBeguTensmn KOHKYPCa CTanu:

— MyHuumnaneHoe obpa3osarensHoe
YUPEXAEHWE AONONHUTENLHOMO OBpa3oea-
Hua aeten OAT r Cnacck-AansHun MNpu-
MOPCKOr0 kpas ¢ npoekTom “Opranun3auns
MONOLEXHOW KONNEKTUBHOW PaAWOCTaH-
UMK Ha Base Kpyxka PadvoKoHCTRYMPOBSE-
HEa MOYOOLO 00T

— MyHuuwnansHoe yypexaeHue
"Uentp monoaexu MO “Topon Wpbur” c
npoextom "Co3naHue 3aropoaHOn KOH-
TECT-NO3ULMK  MONOOEKXHON KONNeKTUE-
HoW paanocTarumy RK9CYA Ha Haze pert-
CKOro 0340P0BUTENEHOrO narepsa’”

— MyHuymnansHoe obpa3losarensHoe
yHpEXaeHUe AoNonHuTensHoro obpazoea-
nua peten "ANT 3asogckoro panoda
r Opna’ ¢ npoektom “Pa3gutve paavo-
cnopraer Opne”

— BpAHCckan monopexHas obulecTt-
BeHHans opraHusaups BoenHo-cnopine-
MBIt knyB “MatpuoT”. r Hoso3wbibros Bpan
ckown obnacti ¢ npoextom "Tlo BONHAaM
acgmpa’

Kaxaewd 13 nobegurenen B yCTaHos-
newHom nopsaake nonysut no 30 Teicay
pybnei ANA peann3aumrn 3a8BneHHbIX

| NPOEKTOB

C wosocTamu paguonobutenen Ka-
3axctaHa MOXHO NO3HAKOMWUTECA Ha
canTe Kazaxcranckon pegepauvy paauo-
cnopta w paguoniobutenscrTea <http:/
www.cqun.kz > Tam, Ranpumep, coob-
LAETCA, HTO BLILWEN B CBET NEPBLIN HOMED
SNEKTPOHHOD paaronibiTensckoro 61on-
netena Papuoniobutens Kazaxcrawa'.
Ero moxHO ckadath no ccwinke <http://
award.cqun.kz index.php?option=co
m_remository&itemid=418&func=fileinf
0&id=269>
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ABTOMaATUYECKUN AHTEHHbIN

TioHep ANT-09

Poman COKOJIbCKUA (UASGDW), r. Ipsian Jluneukoii o6:.

l'l eyatHas nnata Onoka ynpasnenus
(puc. 4) — OAHOCTOPOHHAR

BHewHwin Bnp TioHepa nokasad Ha
PpoTocHWMKe puc. 5. OW cobpaH B meTtan-
NU4EecKoM kopnyce ot npueona CD-ROM.
pa3sneneHHoOM Ha ONBa OTCEKa Neperopoa-
KON 13 GONBrVMPOBAHHOND CTEKNOTEKCTO-
nuTa, U C NepeHen 1 3aaHen NaHenamMm
w3 TOro xe matepuana B ogHom otceke
Haxoamtcs BY Onok, a B apyrom — 6Gnok
ynpaenewvs. Ha neperopogke ycTaHoe-
Nexbl NPOXOAHBIE KOHASHCATOPbL. Yepes
KOTOPbIE MPOXOAAT BCE COEAMHRIOLIME
Bnoku Lenu.

WameputensHelit yaen KCB meTtpa B
3TON KOHCTPYKUMKW pa3smMelleH Ha obwen
nnate BY Gnoka, ogHako kpavHe wena-
TEALHO BEINOAHUTE €r0 B BUAE OTOENLHOMD
IKPAHUPOBAHHOIO MOLYNA.

HenocpenacteeHHo NOcne nogasv Ha
TIOHEP HaNPAXeHWs NUTaHua oBMOoTKK
BCex ero pene obectouersl. B Tewenue 2 C
muraoT oba ceetoauona, CUrHaANM3Upys
06 vcnpaeHOCTV MUKpPOKOHTpOnnepa. B
YCTAHOBAEHHOM NO YMOMNYaHWio astoma-
TUHECKOM PEXVME NPW NOOAYE MMNYNLCA
HW3KOr0 NOTMYEeCKOro YPOBHR Ha Bx04
TSTR (koHT. 2 paswema X1) Gyaer ycra-
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Puc. 4

BbICOKOYACTOTHLIE pa3bembl, 4eTbi-
pexkoHTakTHas sunka PCAl ynpaenenua u
nutanua (X1 Ha puc. 3). DEBATUKOHTAKT-
Han poaetka DB-9F uwhtepdenca RS-232
(X2 Tam xe) ycTaHoBMEHBl Ha 3a0Hen
naxenu, Ha ero nepeaHen Nasenu Haxo-
AATCA CBETOAMOAK ONOKa yNpasneHma.

Oxonvanme.
Hayano cm. 8 "Pagwo”, 2010, Ne 2

HOBMNEH HW3KMIA YPOEEHL Ha Beixoae TKEY
(koHT. 1 pazsema X1), 4TO QONKHO Nepe-
KAKYUTE TPAHCUMBERD Ha Nepedadvy Henpe-
PbIBHOrO curHana. Ero mowHoCTe aonxHa
66T 3apaHee NoHWxXeHa npudnauanTens-
HO 0o 20 Bt

Nanee moHep. ybeonewwce B OocTa-
TOYHOM YPOBHE CUrHaNa Ha paskeme XW1,
vamepsaet KCB Harpysku. Ecnv oH Gonee
1.1, HA4YMHaeTCs NPouecc CornacoBaHus.

OH NpexpawaeTca npu  O0CTUXEHUK
KCB=1 BrnoyaeTca 3eNeHslin CBETOANog,
HL1. a TpaHcvieep NepexoamT Ha npuem.
Ecnn wneansHOro cornacoeawus nony-
YUTE HE YO3eTCs, NPOLECC 3aKkaHyvBaeTcs
npyv MUHUMANBEHOM OOCTUFHYTOM 3Haye-
Hut KCB. [lo aeTomMatuyeckoro 3aeeple-
HWS  COrNACOBAHWA MOXHO NOBTOPHO
nopats Ha exod TSTR HW3kWiA ypoBeHs,
npouecc By4eT NPePBaH NPUHYAWTENLHO.

ﬂonbnxa BhINONHWTE @BTOMATWHECKDe
cornacoganue Npw HadansHom KCB me-
Hee 1,1 NpueeneT NUWE K KPaTKOBPEMEH-
HOMY Nepexoay TPaHCHBepa Ha nepegadgy
W MWUraHuD ceeTogvoga HL1

TioHep 3apaHee He ONPenEnseT uMne-
DaHC Harpysku, 4Tobel BEIACHWUTL, K Kako-
My KOHUY BaTtapen ratylek MHOYKTUBHO-
CT! L1—L2 Hy:XHO NOAKAKHUTE KOHOEHCa-
Topet C5—C12, utobel 0obBUTLCS ONTK-
waneHoro cornacoeanua. Bmecto atoro
OH NPV Kaxaom 3anycke npoueaypsl
cornacoeaHua Nepesoawt pene K9 8 npo-
TUBONONOXHOE COCTORAHLE. Mo 3TOM Npu-
YUHE MNepeas NonbiTka asTOMaTW4ecKoro
COrNACOBaHWA MOXET HE NaTe XENaemoro
pesynbTara u ee NPULETCH NOBTOPWUTL
ewe pas. Ceetopvon HL2 kpacHoro useta
CBEHEHWA CUrHaNU3UpyeT O COCTOAHWK
pene K9

B pexwime pyyHOro cornacoeaHua,
KOTOPOE MOXET ObiTh BRINONHEHO TOMBKO C
AOMOLWBKD KOMNBKITZPA, NEPBLIA MMNYALC
HU3KOro ypoeHa Ha exoae TSTR nuwb
NepexnioyuT TPpaHCMsep Ha nepenady, a
NOBTOPHLIN -— HA NPUEM.

[na ynpaenerva TioHepomMm A paapabo-
Tan nporpamMmy-nnaruH K annapaTHomy
#yprany “Noumar” (http://radiosoft.info/
?Programmy:Locman_2009). 3toT nna-
TMH HaxoOQuwTCA Ha cTpaHuue http://
radiosoft.info/?Programmy:Locman_
2009:Plaginy 1 no3sonaer:

— YNPABNATE  BPYYHYID WHAYKTUB-
HOCTBIO 1M EMKOCTBID COrAACYHWEro KOH-
Typa TIoHEepa;

— COXpaHATe B Namsti KOMNbIOTepa
A0 ABauaty BAPWMaHTOB HACTPOMEW KOH-
TYypa ANs Kax00ro AuanasoHa;

— ABTOMaTWUHECKM YyCTaHaBNWEATE Xpa-
HALWWECHA B NaMATH BAPUaHTHl HACTPOWKKX
KOHTYpa NpW Nepexode € avanasoHa Ha
Ovanas3oH:

— aBTOMATMYECKW YCTaHABNWBATE Xpa-
HALMECH B NAaMATY BAPWAHTBI HACTPOWMKW
KOHTYPa npu NepecTpovke TpaHcueepa B
npefenax AgvanasloHa (TONsko Npu Hanu-
yun CAT-cucTeMbl M yCTaHOBAEHHOM NNa-
rnHe CAT, KOTOpbIF TAKKe MOXHO HANTH
Ha ctpanuvue http://radiosoft.info/?
Programmy:Locman_ 2009:Plaginy);

— oTobpaxate 3nasenus KCB (npwu
nepepaqe).

— oTobpaxaTe YCNOBHLIM YDOBEHb
curHana nepeaaryvka.

O6nen uHdOopMaumen mexay THe-
PO W KOMMNBKITEPOM NPOVCXOANT CO CKO-
pocTeto 9600 Bop Yepes puanHeckun unm
CO30aHHEI € NOMOLBID NEPexoaHvKE
USB-COM supTtyaneHeirn COM-nopT kom-
neloTepa Ha epema BeINONHEHWA aBTOMa-
THUHECKOrNo CorMacoBaHAa CBA3EL THOHEPA C
KOMNBIOTEPOM NPEPLIBAETCS.

Lns Hanaxyeanna TIOHepa XenaTentHo
MMETE OTOENLHBIM ATanoHHBIM KCB-meTp.
HanprmMep, BCTPOEHHbBIM B TPadHcueep.
HanaxweaHue ceoantca k BanaHcupoBke
KCB-meTpa TioHEpa NOOCTPOSNHBIM KOH-
pencaropor C1 (Cm. puc. 2), ycTaHoeke



Puc. 5

o6pa3uosoro Hanpskenus AUM mMukpo-
KOHTPOANEPa NOACTPOEYHBIM PE3UCTOPOM
R11 (cm. puc. 3) 1 ycTaHOBKE YDOBHEWN
HANPAXEHWS NA[aWEN U OTPaXEHHON
BONMH Ha Bxopax RAQ u RA1 MUKDOKOHT-
ponnepa COOTBETCTBEHHO MOACTROEYHbI-
mu peavncTopamu R1 1 R2 (cm. puc. 3).
CoeavHute passem XW1 TioHepa c
TPaHCUEEPOM, a pa3dtem XW2 — C 3kBu-
BaNeHTOM aHTeHHbl (peavictopom 50 Om
AOCTaTOYHOW MOLWHOCTH). YMeHswuTe
MOWMHOCTE NEpefaTyMka TpaHcueepa a0
10...20 BT v nepeeenuTe ero Ha nepena-
4y HENPEPLIBHOrO CUrHana (B pexwme

= S S Ml -

CW wnu RTTY). Nogknoynte BONLTMETD
NOCTOAHHOro Toka k Bwixogy U, BY
6110Ka UNK K COEOMHEHHOMY C HUM BXOAY
6noka ynpasneHMs W NOACTPOEYHBIM
koHpewncatopom C1 pobenTect Hynesbix
NOKa3aHun.

Hanenenwee Hanaxusavue ynobHo
NPOWM3BOAUTE C NOMOLLBK NPOrpamibl
“Tuning” (http://radiosoft.info/?
download=tunings.zip). OHa He TpebyeT
YCTaHOBKM, AOCTATOYHO 3anyCTWUTL €€ Ha
BbINONHEHWe. B OKHE NporpamMmel cnenyet
ykazate COM-nopT koMnelOTEpA, K KOTO-
pomy nopkmiodeH TioHep. Korpa cesss ¢

MA pna TpaHcueepa gnanasoHa
3,5...3,8 My

Harmoana nonynspHet SSB-Tpaxcu-
gep 80-meTpoBOoro AwvanasoHa
ANTEK (oH BeinyckaeTtca 8 MNonbwe ¢ 1998 .
8 Buaoe Habopa OnNA CamMoOCTOSTENbHOW
cBopku), uHewckun paguonobuTens
NuGop Axko (OK1JTZ) 3ameTtnn, 4To cTa-
BunbHoCTe  paboyen 4acToOTel 3TOMO
TPaHCUMBEPA OCTABMAAEGT XENaTbk NY4Wero,
a HacTpouTeeH Ha SSB-cTaHuwio ¢ NoMo-
wek 00bIYHOrO 0AHOOBOPOTHOFO nepe-
MEHHOrO pe3avcTopa AO0BONbLHO CAOXHO.
OH ycoeepleHcTBOBAN TpaHCUBEP, CAe-
nas 0N\ Hero Hoswll M co ctabunuaa-
UMEi1 4acTOTbl, U NPUMEHWN LIS €70 Nepe-
CTPOVKW NeCATUOOOPOTHEIN NEpPEeMEHHBINA
pe3ncTop. 3Ta KOHCTPYKLMS, KOTOPYHD
MOXHO BCTPOWTE B TPAHCWBED WAW WC-
NonL308aTk Kak NPUCTaBKY K HEMY, ON1ca-
Ha B YELUCKOM paaunoniobuTenbCKom xyp-
Hane (Janko L. "VFO pro 3,5 az 3,8 MHz
tak trochu jinak”. — "Prakticka elektronika
A Radio”, 2009, Ne 5, c¢c. 28—30). g
VMEET CNeAYOLLME TEXHUYECKUE XapakK-
TEPUCTUKM:

JAuanasox nepectponku (ons
TpaHcueepa ¢ M4 5,12 M),

MMy . ..8,62...8,92
BbI'XOJJ.HOB cor:pomaneume.

A opsais st Sevir s e s e
BeixogHoe Hanpsxenue. MB | . .200.. 250
YpOBEHb BTOPO FApMOHMKM,

OB, HEBONEE ... ..vviwrnasvoss -60
YpoeHu Tpeteen 1 Oonee

BLICOKMX rapMoHuK, 0B, He

OONEE /s o it 5 ey s aae -75

Cxema MNA wizobpaxeHa Ha puc. 1.
leHepartop, nepecTpavBaemMblil Bapwka-
namu VD2—VDS B 3a4aHHOM HacTOTHOM
AuanasoHe. cobpaHd NoO cxeme C WHAOyK-
TUBHOWM 0BpaTHOW CBA3LID HA NONEBOM
TpaHaucTope VT1. Ecnu BMeCTO yka3ad-
Hblx Ha cxeme BB105 npumenunts Bapuka-
nel BB109, wix Oyoer OOCTarodHO OByX
WITYK.

Harpy3akon OBydepHo# CTyneHu Ha
TpaHaucTtope VT2 cnyxuT nonocosomn
GUneTp 13 OByx konebartenbHbIX KOHTY-

TIOHepoM ByOeT ycTaHOBNeHa, CTaHyT
BUOHLI 3HAYEHMA HANPAXEHUA NANAIOLLEN
W OTPaXEHHON BONH (B YCNOBHLIX €QUHW-
uax) u KCB.

MopcTpoedrbim peauctopom R11 ye-
TanosuTe obpasuoeoe Hanpaxexue ALN
B npenenax 3...4 B (MaMepseTcs Ha BLIB.
5 mukpokoHTponnepa). MNoACTpOEYHBIM
peaucTtopom R1 oTperynupyinTe ypoBeHs
HANpPAXEeHWs nafawwen BONHbBI Ha
ewiB. 2 (RAQ) mukpokoHTponnepa. B
OKHE NporpamMmel OH A0MKEH COCTaBNATL
80—100 eovHuu, a HENOCPEACTBEHHO
Ha eeiBOae — okono 0,6 B.

MNepeseauTe TPaHCUBEP Ha npuem
YBenuysTe CONPOTWBAEHWE HArpy3ku C
50 Om po 100...200 Om, 41066 NOBLICKTL
KCB, wnn, ewe nydwe, NOAKNIOYUTE K TH-
HEPY PEanbHYK aHTEHHY C MNOBLILEHHbIM
KCB BroBb nepeseguTe TpPaHCUBED Ha
nepenasy (Npw NoOHWXEHHOW MowwHOCTY!).

MopctpoeyHeim peauctopom R2 po-
BeitTeck, 4106wl KCB B OkHe Nporpamme
CTan paseH Noka3eieaemomy 06pa3uoBsim
KCEB-metpom. 3Ty ONepauvio pexomMeHay-
€TCA NOBTOPWTH Ha BCEX AuanasoHax.
Ecnu oT pasHocTi nokazaHuia nzbasuTecs
HE yOaeTcs (370 CBMAETEALCTEYET O HU3-
KOM Ka4ecTee u3rotoeneHus KCB-meTpa
TIOHEPA UMK €r0 BLICOKOYACTOTHOrO BAo-
Ka), nocTapanTeck ee MUHUMM3KUPOBATL.
Ha aTtoMm HanaxwBaHue TIHEPa MOXHO
CHUTATE 3aKOHYEHHBIM.

Or pepakuyvn. MporpaMma MUKDOKOHT-
oonnepa TIHEPa HAXOOWTCR Ha Hawem FTP-
cepsepe no agpecy fip://fp.radio.ru/pub/
2010,03 tuner.zip.

Pe,naw‘rup A ﬂonrun rmuxa A Honrme,
¢oro — aeropa

pos L3C11 n L4C13, cBA3aHHLIX Mexay
cobon 4epe3a kongedcatop C12.
EMkOCTE 3TOro koHpeHcatopa noabu-
pakwT B NpoLecce HacTponku uneTpa,
cTpeMsack nony4uTe AYX, nopobHyio
n3obpaxeHHoOn Ha ocuunnorpaMmme
puc. 2. LleHTpansHas 4acrota nonocsl
nponyckaHua 3toro ¢unbTpa [onxHa
ObiTh pasHa 8770 klu, a ee WKpUHa — He
meree 300 klu.

C katywku ceaau LS cwruan N4
nocTynaeT HENOCPEACTEEHHO HAa CMecu-
TENbL TpadHcweepa, a 4epe3 WCTOKOBbIW
NOBTOPUTENE Ha TpaH3ucTope VT4 — Ha
undposyto wkany. Co cToka rpaH3ncTopa
VT1 curHan redepatopa NodaH Ha Bx0[
c4eTyrka DD2, yMEHBWAKLWENO €ro Yac-
ToTy B 128 paz3, v panee Ha 4acToOTHLINM
ONCKPUMKMHATOD, OCHOBOW KOTOPOro cny-
HKUT NWHUA 3aaepxkit DT1 Ha 64 mke ot
LIBETHOrO TENEBU30pa.

B 3aB1CUMOCTI OT HACTOThl UMMNYNb-
COB HAa BXOOE AWCKPWUMIKHAaTOpa KOo3ad-
OUUMEHT 3aNONHEHWA WMNYNLCOB Ha
sbixope anemeHta DD1.4 wameHneTcs
ot 0 no 100 %. Bupenexnas RC-dunet-
pom  RI17C16R1BC17 nocTosnHas
COCTaBNAKILAA BEIXOAHLIX WMNYNbLCOB
OVCKPYMMWHATOPRE, NWHEeNHO C Nepuoaom
2 Mlu 3aBucAwas oT 4acToThl (C y4eToMm
ee peneHvs Ha 128), nocrtynaer Ha
vHsepTupyowwmi Bxon OY DA1 u cpaeru-
BAaeTCH C NOAAHHBIM Ha HEWHBEPTUPYIO-
wun exon OY c pBuxkka pecatTnobopor-
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Puc. 1

Puc. 2

HOro nepemeHHoro peawcropa R4 wa-
NPAXEHWEM NEPECTPOMNKA.

Ycunennowt OY curHan paccornacc-
saHua yepe3 RC-¢punetp R13CTRIAC3
nocTynaeT Ha eapwkanst VD2—VD5, 3a-
MBIK2R KONLUO 8BTONOACTPOMNKW YACTOThI
reHeparvtopa. Yx00 YCTAaHOBNEHHOR
wyactorel T[] onpepensetca teneps He
CcTabuneHOCTLIOD N2PaMeTpOB 3MeMEHTOB
ero konebatencHOro KOHTypa, 8 TOM
4yucne Bapuvkanoe, a aHa4ynTensHo Bonee
cTabunbHelM BpemMeHemMm NpoxoxaeHus
VIMNYNLCOB Yepes NuHKIo 3anepxku DT 1

A — VD2 VD4 'I'IaDElJ"J’EﬂbH{Jr E-

Ha puc. 3 waobOpaxeHsl nedartHan
nnata MMAO v pacnonoxedve 3anemMeHToB
Ha Hel. KaTywkw MHOYKTUBHOCTW HamoTa-
Hbl AAKMPOBaHHBIM NPOBOAOM ANAMETDOM
0,15 MM Ha NNacTmMaccoBbIX kKapkacax
ovametpom 5 MM © QeppUTOBBIMU NOA-
CTPOBYHUKAMU AMAMETPOM 3 MM 1 NoMe-
WEeHb B aniMUHUEBLIE 3KPaHbl. Yucno
BWTKOB KaTviwek: L1 — 25 L2 — 5, L3 —
25 L4 — 25, L5 — 6. KaTmywkn ceaamn L2 n
LS HamMoTaHbl Ha Kapkacs! NepBbIMK, KOH-
TypHble kaTywkw L1 w L4 HamoTausl
NOBEPX HUX.

VD3 VD5 (napannensHo)
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A. BONTWA (r. Mocksa), E. AKOBJIEB (r. ¥xropon)



HALWWA KOHCVYJIbTAUUA

EPLUOB P. Npubop ana npoBepku
TenedoHHbIXx annapatos. — Papguo,
2007, Ne 10, c. 44, 45.

MeyaTHble NnaTel.

HYepTex BO3IMOXHOrO BapuadTa nevar-
HOW Nnatel ocHoeHoro 6noka npubopa
(cMm. puc. 1 B cTaTthe) NpeacTasneH Ha
puc. 1. Ha Heih paameweHel BCce nertany,
kpome anemeHToB T1, R9, SA1, SA2, SB1,
FA1 w BA1. MNpara paccyutaHa Ha npu-
meHeHve pene P3C15. pesuvctopos MJTT,

C2-23, kepamMUHecKux KOHOEHCATOPOB
KA-1(C11.C12), KM (C8), K10-17 (C5, C8,
C10), nonuatunentepedtanatHoro K73-17
(C2) v okcupHelx cepun TK duvpmbl
Jamicon (octaneHeie). Opoccens L1 yka-
3aHHOW Ha CxeMe WMHOYKTWBHOCTW BRINOM-
HeH Ha marHuTonpoeope LWNS-5

Y3en ons npoBepku TOHANBEHOrO HoMe-
ponabupatens (cM. puc. 3 B cTatse) cobn-
pawT Ha NnaTe, YepTex koTopon n3obpa-
xeH Ha puc. 2. Peauctopel — MIT, C2-33,
KOHOeHcaTopel — KM, uwdpoeoi nHowka-
Top HG1 — ANC314A.
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OBPATHUTE BHUMAHUE

O3HOBMXUH A. AKyCcTUYECKMIt CHET-
HBI curHanuaatop. — Pagwo, 2006,
Ne 7, ¢. 59, 60 (penaktop — A. onrwia).

Mukpocxema DD1 — KS61TM2. Ykazax-
HBIW Ha cxeme (CM. puc. 1 BCcTatee) ee aHa-
nor K176TM2 vimMeeT MeHbLIWIA BbIXOOHON
TOK 11 HE oDecneuvBaeT HaAeXHY 3apaa-
Ky koHaeHcatopa CS ogHosvbpaTtopa.

Penaxtop — B @ponos, rpaguka — 8 @ponos
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ren.: 608 9945, ren./daxc: 608 7713
advert@radio.ru

HOBbI/ MPOrPAMMUPYEMbIN UCTOYHUK

GWINSTEK.

NOCTOAHHOIO U NEPEMEHHOIO HAMPAXEHUS

APS-71102

B crarbe npeacrasneH HOBbI NabopaTopHbIN UCTOYHUK NUTAHNA
APS-71102 (GW INSTEK, TaiiBaHb) — €ro KOHCTPYKTUBHbIE OCOBEH-
HOCTH, TEXHUYECKNE BO3MOXHOCTHM, OCHOBHbIE PEXWUMbI N Ccgeps!

BO3MOXHOIo npuMeHeHus.

CTOYHWMK NuTaHua APS-71102 (wHa

$oT0) — yHMBEPCANbHLIA NPOrpam-
MUPDYEMBIA UCTOYHUK MOCTORAHHOIO W
OOHO(AIHOTD NEPEMEHHONO HaNPAXEHWA
C perynMpyemoin 4actoToW B OMana3oHe
ot 1 a0 550 Nu. PopmrpoEaHe BeIXOOHO-
ro HanpsXeHWa NPOM3BOAWTCS B Npeane-
nax po 270 B (nepemenHoe HanpsxeHve),
no 380 B (nocTosHHOE) Npw1 BLIXGOHOM
mowHocTy go 1000 B-A B wce-

NPSXEHWA 1 HACTPOWKW UCTONHWKA NpuW
perynipoBke OfHOBPEMEHHO OToDpaxa-
10TcA Ha KK akpare guaroHanso 14,5 cm.

APS-71102 cnocofen pafotate Ha
PEakTUBHYIO EMKOCTHYIO Harpysky, obec-
nNeYyvBeas NUTaHWE NOOKMNOYEHHOrO YCT-
POMCTBA NUKOBLIM TOKOM C HETLIPEXKPAT-
HbEIM  MPEBLILEHUEM  HOMUWHANLHOrO.
WcToukuk ocHawer @yHkuven namepe-

Mpw nogaye BHeLWHEro yNpaensowero
curHana HanpsxeHve GopMupyeTcs B
PEXVUME CHHXDOHHAS reHepaums: reHepa-
uMA HaNPsXXEHWA 3303aHHOWM amMNAUTYON,
coBnagalowero no ¢Gase ¢ BHeLWHWM cur-
Hanom; Npu 3TOM 4acToTa ONpenenseTcs
4acTOTOM BXOAHOrO TAKTOBOrO cuUrHana
ypoeHa TTJ1, koropas MOXeT HaxOauTLCs
8 avanasode 40...500 ly.

APS-71102 nonoepxvBaeT QyHKLUWO
NporpaMMUPOBAEHVA WAroE BEIXOQHOMD
Hanpsxenus (npodwunen). BHyTpeHHs R
namsaTe MCTodHuka obecneuusaer 3a-
nuce/socnpounasenequre no 30 npodwm-
new [pw pefakTUpOBaHUW OOCTYNHO

3apaHve Ha 255 waros.

TOYHUKE W3MEPRAIOTCA Creayo-
wve napameTpbl. HanpsaxeHue,
TOK, MOLLUHOCTL, 4acToTa Hanps-
KEHWA, KOIPPUUWMEHT MOLUHO-
CTh, NUK-PaKToOp W rapMmoHn4e-
Ckie COCTaBNaLVe ToKa OCHOB-
HOW YacToTel 50/60 . Takwe 06-
WWPHLIE M3MEepUTEeNkHBIE DyHK-
UMK NO3BONAKDT KOHTPOMKMPOBATL
OOHOBPEeMEHHO NapameTpbi Bbi-
XOAHOrO CUrHANa WUCTOYHWKA U
COCTOSIHWE NOAKMIONEHHOTO 060-
pyaoBaHua (cTaTtyc) B peansHOM
Macwrabe BPEMEHM, NPeBpaLLan
APS-71102. no cytv, B aHanu3a-
TOP HArPY30K.

HoewHka wmeeT LMpokwe
npegensl YCTAHOBKW BbIXOOHEIX
napaMeTpoB (HanpaxeHue, yac-
TOTa, Ha4aneHas ¢asa), BO3MOox-
HOCTb BBINONHEHWA NOCAEenoBa-
TENLHLIX oOnepaunin B dopme
noLlaroseix Npogunen BeiX0aHO-
ro napameTpa. B pexwume ynpas-

Kaxabli war w3 nocnepo-
BaATENBHOCTU MOXET BbiTh NO-
BTOpeH Ao 999 pas wau BOC-
MPOW3EBOAMM  HENPEepbIBHO
{pexum “no koneuy”). Bce
AaHHele 0 ware (Bpemsa crap-
Ta/0CTAHOBKW KaYaHua W
nogaepxaHuy  HanprxeHus)
COXPaHATCA B NaMATu U MO-
ryT ObITh 3aNPOrpaMmIUpoBaHsl
nonk30BaTengm Ha aBToMaTH-
4Yeckoe BOCNPOWM3BEAEHUEe B
NPOV3BONBEHOM NOPAOKE.

DyHkuma Mocnenosarens-
HoCTe Sequence mMoxeT BbiTb
NOME3HOW, ecnu Ha BhIXOAe
Tpebyetca chopMKpoBaTL NOo-
CNeAOBATENbHOCTE M3MEHEHWS
HanpsXeHWin, Hanpumep, ANA
TecTuposaHus BOpPTOBON aBTO-
mobunbHOM ceTu, ObITOBOW
3NEKTPOHUKWN, CUMNOBOWN 3NEKT-
pyKu.

JucTasunonHoe ynpasne-

NEHWMA BHYTPEHHWM CWUrHANOM

AnAa QOpMUPOBAHMA HaANPAXEHWA W1nu
obbeauHeHus curHanoe BHyTp.+ Breww.
(AC/DC-ADD) nonb3osatens MOXeT 3a-
AporpaMMnpoBaTe LONYCKOBbIE OrpaHu-
YEHWA ONR BLIXOAHOrO HANPAXEHWA,
HacToTel ¥ Toka. MICTOYHWK MOXHO Ha-
cTpavBaTe OpraHamu KOHTPONS Ha nuue-
BOW N@aHenu wnwm ynpasnate MM C NOMO-
Wbl CTaHOapTHLIX KOMaHg nporpammu-
poBaHua nNo uHtepdency USB.

®opmel  konebaHviA  NepemMeHHoro
HanpRXeHWA — CMHYCOMAOaNLHanA, NPAMO-
yrofeHas (Measap), a Takxke nNpov3sBonb-
Haa. MoxHo ncnone3osate 16 wabnoHos
HanpsKeHuin  NPOU3BONLEHON  QOPMLI,
nepenasaemuix ot MK yepes nHtepdeiic
USB. lMporpaMmMupoBaHue BbiNONHASTCSH
opraHamu ynpaeBneHus Ha nepenHen
nadenn UAuM € NOMOLWLKD CTaHOAPTHLIX
komang SCPI.

HanpsixeHue BelAaeTCs Ha rHe3na yHu-
BEPCanLHOM PO3eTKWM Ha NepeaHei naqe-
nu, NoAfepXuBaloLWeil Bce pacnpocTpa-
HEHHBLIE TUMEI WTENCENbHLIX COEAMHUTE-
nei. [Ina 3HeproeMkux Harpyaok npe-
AYCMOTpEeHa BbIXOOHan KONOAKA C BUHTO-
BbiM COEOMHEHWEM HA 3a4HEen naHenu

HWa Nyckoeoro Toka (/nrush current) —
KPaTKOBPEMEHHOMO NPOUECCa 3HaYUTENb-
HOFO HapacTasus TOKa., BOIHWKAWLWEro
npu BKMOYEHWI BCAEOCTEBME HANWYMA B
UEenNAX Harpy3ky Takux INeMeHTOB, Kak
KOHOEeHCaTopL!.

Pexum dopMupoBaHus HanpaxeHwus
npowseonsHow ¢opmu B APS-71102
ofecne4mMBaeTCs BHYTPEHHIM 3a0aKLWMM
reHepaTtopoM. 3To NO3BONAET GOpPMUpPO-
BaTb CNoOxHble No GopMe v xapakTepu-
CTUKaM BbIXOOHLIE HaNPsXXEHUs: Npepbl-
BaHwe, NnepeHanpmxKeHne, NPoeas, OTKno-
HEHIME MNW CKONbXEHWE YaCTOTkl C 3a0aH-
HOW CKOPOCTLID (HapacTanue unu cnag).
n3meHeHue koadgduumeHTa amnnuTyab.

Hawfonee wHTEpeCHBIMKW pPEXMMaMI
QBAAKOTCA YCUMNEHWE BXOAHOMO CUrHana v
CHUHXPOHHaA reHepaums. MNpw 3ToM Bbl-
XOOHOE HanpsxxeHve GOpMUPYETCA B pe-
KUME MOBTOPUTENL-YMHOXNUTEB (yCune-
HME BXOAHOIO HaNPRXEeHWn ), KOraa ucTou-
HUK BbIDAET HanNPsXeHWe, NONHOCTLH CO-
enagawowiee ¢ GopMont BXOAHONO CUrHa-
na. B atom pexume ana wkansl Ha 220 B
yCcuneHwe 3afaetcs nonb3osaTenem B
npepenax x1—x400, MUHUMaNEHBIA
BXOOHOW ypoBeHb coctaenaet 0,1 B.

HWE 1 BHELWHee NPporpaMmu1po-
BaHwe uctoyHuka APS-71102 ocywecTe-
naetca yepes USB-uHTepdenc. 31o noa-
BONAET WHTErPUPOBaTh €ro B aBToMaTn-
3MPOBaHHBLIE CUCTEMBI M3MEDPEHURA, B TOM
Yvcne B peanuaylowme QyHkUMK gonyc-
KOBOro KOWTpOns. Ha 3agHen naHenu
npegycmoTped passem ‘Beog Buisog”
(I/0). OononHuTensHo Kk wratHomy USB
npegnaraeTcs ONUWOHANLHBIA WNHTEP-
deic GPIB (KOM).

Bce wameputentHble pecypcel McTou-
Huka APS-71102 cocpepnotodeHsl B
CPaBHUTENBHO HEBGONBLIOM 1 OOCTATOYHO
KOMNAKTHOM kopnyce. [pwn BeiIxO4HOW
MowiHocTu 1 kBT 1 macce Bcero 9,5 kr oH
npeactasnaeT cobOW MHOrOMYHKLMO-
HanbHbI Npubop, Hanbonee nogxoasLLMiA
nona obecnevYeHus 3INeKTPONUTaHWA, na-
BOPaTOPHLIX MCNLITAHWA MCTOYHUKOB NU-
TAHUA, 3NEKTPOHHbIX 3apALANX Y CT-

PONCTE, ANA TECTUPOBAHMA MOGYNGH F DA,
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p/c 40702810438090103159 B Mewarckom OC6 N¢ 7811
Cbepbanka Poccu OAO r. Mocksa,

Kk /c 30101810400000000225, BUK 044525225,
AYAMO*BUAEQ+CBASE » ANEKTPOHMIKAKOMNEIOTERPE  UHH 7708023424 (novurosbiii nsaexc 6avka 101000).

'ﬂ" \\
" YBa')KBE‘Mb'e' ypTaTeny

HanoxeHHbIM nnarexom penaxuun )KypHaﬂbl " Haﬁopm He Bbicbinaer!

g .
' akuwsa xypHana "Pagwo” coBm et

-

v - =

¥ pacnpocTpanaer oD o

: ; -]

' papgvwoniwoburened "USB nporpammarop Maxpouomponnepoa AVR n AT89S, coBMecTMMbIA C ;

- NU’R910" Cxema ¥ ONMCaHKe NporpaMMaTopa ony6nukosans! B xypHane "Panuo™ N 7 3a 2008 r. 000 M]mll m@w
srofl A. Peixkos, r. HosokyaHeuk. Mpw uarotosneHnn Habopa 6binm yuTeHsi Nowenanns yuTa-

neW, U NpUHUMNManLHan cxema USB nporpammMaropa Geina cooreeTcTaylowmm 0Gpasom Aop:
6otaHa. Mo3ToMy yaaneHve «NMWHWX», Ha NepBbIA B3rNALA, AeTane MOXeT NnpuBecTH NMDO K He-
NpaBuNbHOMY (DYHKUMOHWPOBAHWIO NPOrpamMaropa, nubo K BLIXOAy W3 CTPOA nopra USB KOM-
fnbloTepa. Tl I AN

Kamabii 6azoebii Habop sxmoqae'r B cebA 3anporpaMmMUpPORAHHLIA Mnxpoxomponn ‘
4aTHYI0 NNATy C HAHECEHHLIM Ha Hel (ANA yAoGCTBa MOHTaXa) pacnonoXeHuem aNeMeHToB (ena
CO CTOpOHBLI Aevanen), Habop petaned, MHCTPYKLWIO C ONMMCaHWEM MOHTaxa W HacTPOWKM,
wneida AN CONPAXEHUA NPOrpaMmaTopa c NNaTod Nepexoamuka (npuobpeTaercn crmem.un)
ANA NPOrpaMMMUPOBaHVA MUKPOKOHTpONNepos.

Nogpo6Han mHdopMauna — no TenedoHy (495) 607-77-28 & wa caie xypHana "Paagua”
http://www.radio.ru/news/097/ ___ - s ¥ 2 4
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Hahee AETARER ane
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USB nporpammatop MHKpO-
koHTpOonnepos AVR u ATBIS,
coBMecTHME ¢ AVRI10
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OMNUWOHANBHO:
’ a 1. Kopnye*
2. C Tenenmi KaGens®

B peaakuum xypHana «Paauo» MoXxHo npuobpecThn XKypHansI:

-~ -
\ ﬁ;:‘ " Crmmocr:: CrouMmMocCTb pv.s-__. "r‘( .
Bbmy:“ mypuan‘a PY6. | g Poccuio | B Benopyccuio c:p::::lrgflr ( %

2004 | 2-12 # 10 4 39 48 70 H
2005 |1,3—12 | &+ +15 44 53 75 g \
2006 1—-12 F 15 44 4§ | 53 75 [
2007 1—12 25 54 63 85 2By non Z
2008 | 1-12 35 67 74 | 95
2009 1-6 a5 77 84 105 ] Ry /
2009 7—12 50 82 89 110
2010 C 1-ro 60 92 99 120 Anpec penakumn: 107045,

r. Mockea, CenveepcTos
nep., 10 (cTaHuua METPO
«Cyxapesckasn»).

[leHbrin 3a MHTEpecyoWMe Bac XypHanb! «Paauo» HYXHO OTTIPaBUTE NEPesOAOM Ha pacueT-
HbIA CYeT, yKa3aHHbIA Bbile.

Ha Bnanke O6R3aTeNnbLHO HANMILWTE, 3a KakWe WypHansl Bbl NepesoaMTe AeHbLrM U ykamuTe
CBOW TOMHBIA NOYTOBbLIN aAPec C NOYTOBLIM MHAEKCOM. Mocne Toro Kak AeHLrM NOCTYNAT Ha pac-
4YeTHbIA CYeT, Mbi OTNIPaBMM BaM XypHanbl.

CroumocTe l'lDﬂy['DﬂOBDI'I NoANKMCKW NpW nonyveHun WypHana B penaky

duamneckue nuua — 350 py6., ropuauseckue nuua — 378 py6.

nu (6e3 pacceinkmn):

Yacsl paboter: ¢ 10.00 go
17.00, 6e3 nepepsiBa. B nat-
Huuy — ¢ 10.00 go 16.00.
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Ocunnnorpadgsi unppoesie 3anomuHalowme cepun WaveAce
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TEMEPb 4 KAHAJA!

Monoca Huckpetnsauma, Meeib ¢ Mamate, Kebid
Yu1ano
MOZENb NPONyCKaHys npw npw
KaHanos MT Ha KaHan - Ha kawxan L
ny oDbBeOuHEHIA obveguHeHun
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