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* KomaqecTes kaHdnoe: 2

+ Tlonoca nponyckaHua 25, 40, 60,100,150, 200 My

= Makc. yacToTa Guckpetizadiaidg 17Ty (500 My ans AKKN-415 1,
AKWM-4N514); skBrB, Ao 50 MU (ans nEpUORMHECKOns ClrHana)

* BaKC. 00wer NamMaTi (Ha kadan): 1 ME /2 ME = npr ol bemuHeHMM;
32 KB LAEMIN-415 18, 4115/24), 5 kB (AKKN-415,/6)

+ HHTepnanaumMa: Sin X5, nussisan

* 5 iy HELMA METEM. . CROEKEHIME, BEIMHTAHWE, YMHOHEHWE, DENEHWE,
BIMM npw anvke namad 1 k6, yopennetie (4 116128/ 256)

+ LUnpporsie geansTpsl (DEY, OHY, NOROCORCH, DEKEKTORHER)

-

DoctynHo DocTtonHO DOCTOBEpPHO

ApTomaTIHECKKE (00 32 NAAMETROR) K KYPCOpHER A-HIMEDEHIAR
PE#IM BETOMEM, 3A0R0HER £ CrHanoe (thasa u apens - 8 n.:mpar.i:—t-r;:ne.]

*  PEsMMED ENOK3ADOS0MAD DEMCTRALMK OCLMANDTREMM (33MMcE 1

-

*

pocnpokae. 0o 2500 kagpos}, Hakonneswe (1c, 2., 5 ¢, Deck., sbin. ),
MAkoBsIA feterkTon 10 ke

Coxp. 20 ocunnorpamu, 20 npodsnei HacTpoek, 2 watnoHos
LOMYCKOSOMD KOWTRONA, BIXOD cMrHana «[oneH JHeromeH»
PaclumpeHHan GAHxp. . ipoKT, ORMTENsHOCTS, T8, BREeMA HapaTaHMa
M- B:8 nen,, pmarorans 17,8 o (14,5 o — AKT-415 /14)
Wrmepdeic USE 2.0 ana ynpasnesss ¢ 3anmcK QanHe (2), R5-233



Ten./ipake: (495) 781-49-69 (MHOrokaH.);
Web: www.eliks.ru; E-mail: eliks@eliks.ru
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CBbILLE 600 HABOPOB, Y3J10B, MOLYJIEW,
PALJIOHABOPbI, TOTOBBIE YCTPOUCTBA
~WPAAWUOLETAJI OT PA3HBIX MPO3BOAN-
TEJIEV HA JHOBbIE CJTYHAU XIA3HW. :
«  BbICBITAEM MO BCEN POCCUW.*

Bcé 310 — B MHTEpHeT-marasnHe

- WWW.DESSY.RU $»

4 E-Mail: post@dessy.ru
* 107113, r. Mocksa, a/s 10"

9 DESSI" §

/dakc: 608 7713

advert@radio.ru

"

HUHTEPHET-MAIrA31UH

8-800-200-09-34
B 33Ka3 — KPYINOCYTOUHO,
W= DecnnaTHbIv 3BOHOK ~
ano Poccun € 9.00 éqo 18.00
C ropoACKOro ¥ MOBUNBHOTO

(45 ffﬂs h&OBCKBbI: '-

« Otpen pexnamst yprana «Paguo»
Ten.: 608 9945, ren.

i

- Ten.: (495) 775-43-19,
http://www.radial.ru/for/amateur,
radial@radial.ru
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Fluke 15B., 171
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Ve pocTynsbi!

HoBoie Hepoporve undpoese MynsTUMETPE! Fluke

15B, 17B » 18B pazpaboTaHsl U M3roTOBNEHB!

E COOTBETCTEMW C BLICOKKWMK TpﬁﬁOBGHHFIMH

CTAHAAPTOR NPOYHOCTH, HAAEKHOCTH M TONHOGTH,

yCTaHoBNEHHLIMK Fluke.

+ OCHOBHBIE M3MEDEHWS: NEQEMEHHOE
W MOCTOAHHOE HANPAMEHWE, NEPEMEHHLIR
W MOCTOAHHBLIA TOK, CONPOTUBNEHWE M EMKOCTS,
8 TaK Xe NPoBepKa VOO0 U LENOCTHOCTH LEenK
CO 3BYKOBLIM CUTHANOM.

* [OoNonHUTENEHLIE BOSMOXHOCTH M3MEDEHWA:
wamepenne YyactoTel Ao 100 kM, namepenve
TEMMNEPETYPSL! M PEXMM OTHOCUTENEHBIX
uamepeHuid (Fluke 17B).

+ Mpousan 1 GesonacHas KOHCTRYKLWA — Boe
EXOfbl, AManasoHsl M GYHKLMK MMEIOT SaLUKTyY
no HanpsxeHwo ao 1000 B.

* B koMnnekTe: M3aMepuTENLHLIE LWy, TEpMONapa
(Fluke 17B), 3aliMTHBIR 4EX0N, ANeMeHTL
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MUTEHWA 1 PYKOBOACTBO MO SKCNAYATALMK.
Hogie undpoebie mynsTimeTpel Fluke 158, 178
v 18B yxe noctynHe:!

i

SaxaxmuTe HoBbie UWDpOoBLIE MyNETUMETDLI
Fluke ceroann! >
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WzpaeTtca c 1924 roga
10-2010
MACCOBbIN
EXXEMECSI4HbIA
HAY4HO-TEXHWUYECKUNA
XYPHA
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AYAVAI

“PRAMONKIEMTEN:"—"PAAMOGPOHT"—"PRAMD"

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

YYPEOWUTENL U U3OATENL: PEOAKLINA XXYPHATIA «PALNO»

3apeructpuposan Komuterom PE no nesatv 21 mapra 1995
PervctpaupnorHsii Ne 01331

Mnaeustii pepaxTop B. K. YYIOHOB

PepakumoHHan Konnerus:

A. B. TONBbILLKO, A. C. XXYPABNEB, b. C. UBAHOB,

E. A. KAPHAYXOB (OTE. CEKPETAPb), C. H. KOMAPOB,

A. H. KOPOTOHOLLKO, B. I, MAKOBEEB, J1. B. MUXANEBCKWIA,
C. . MMLLIEHKOB, B. I. CTEMAHOB (MNEPBLIM 3AM. 7. PELAKTOPA),
P.P. TOMAC, B. B. ®POJIOB

Beinyckaiouwmii pepakTop: A. C. IONTUA

Bepcrka: E. A. TEFACMMOBA

Koppexrop: T. A. BACWILEBA

Apnpec pegaxunu: 107045, Mockea, Cenveepctoe nep., 10
Ten.: (495) 607-31-18. dakc: (495) 608-77-13
E-mail: ref@radio.ru

Ipynna paboTk: ¢ nucemammu — (495) 607-08-48

Ovnen peknamel — (495) 608-99-45, e-mail: advert@radio.ru
PacnpoctpaHexune — (495) 608-81-79; e-mail: sale@radio.ru
MNMoanwucka u npopaxa — (495) 607-77-28

Byxrantepus — (495) 607-87-39

Halum NNaTexHbie PeKBU3UTEI:
nonydarens — 3A0 "KypHan "Paguo”, WHH 7708023424,
p/cu. 40702810438090103159
Bauk nonydarens — Chepbaxk Poccun OAO 1. Mockea
kopp. c4eT 30101810400000000225 BMK 044525225
Moanucaxo k nesary 17.09.2010 r. @opmar 6084 1/8. Neyats odceTHas.
O6rem 8 dus. ney. 1., 4 6ym. n., 10,5 y4.-uan, n.
B posHuuy — LeHa AorosopHas
NoanueHOR MHAeKC:
no karanory «Pocnedatus — 70772;
o kartanory YnpasneHus (enepansHoi noYToBoi ceasm — 89032,
no katanory Pocecwiickoii npeccel MOYTA POCCUM — 61972,

3a copepXaHne PeKNaMHoro 0GLsBNeHUs OTBETCTEEHHOCTE HECET
peknaMopaTens.

3a OPUrMHANLHOCTL W COAEPXKaHWE CTaThl OTBETCTEEHHOC T HECET aBTop.

Penakuma He HECET OTBETCTBEHHOCTU 32 BO3MOXHLIE HEraTWBHLIE NOCAEACT-
BWA WCTIONL30BAHUA ONyBNMKOBaHHEIX MaTepUanos, HO NPUHWUMAET Mepsl Mo uc-
KHOHEHWIO OLUWBOK 1 ONe4aTok.

B cnysae npuema pykonucy K nybnvkauui pefakums craBur o6 aTom B hase-
CTHOCTL aBTopa. [pu 3ToM pepakuus Nony4aeT CKMIYUTENLHOe NPaBo Ha pac-
NPOCTPaHEHWE NPYHSATONO NPOU3BEAEHWS, BKIIOHas ero nybnukalmy B xypHane
«Pafno», Ha MHTEpPHET-CTPaHWLax xypHana, CD uiu uHeiM o6pasoM.

ABTOpCKOE BO3HArpaXJeHue (roHopap) BeINNa4MBaeTcs B TEHEHWE OHOo
MecsLa nocne nepeoi nyGnuvkauum B pa3mepe, onpeaensiemom BHYTPEHHUM
CNPaBOHHUKOM TapudoB.

Mo ucTedeHU OOHOTO roga ¢ MOMEHTA NMepBon nyBnukauwn asTop WMeer
npaso onybAMKOBAaTL ABTOPCKWIA BAPWAHT CBOEI0 NPOM3BEAEHWUA B APYIrOM MEc-
Te 6e3 NpeaBapuTenbHOrD NMCEMEHHOTO COMMAaCKA PESaKLMm,

B nepenuncky penakums He BCTynaer. Pykonveu He peleHsnpyioTes 1 He Bo3-
BpALLATCH.

© Papuo®, 1924—2010. BocnpousBeaeHue MaTePUanos XypHana «Paauos,
WX KOMMEPYECKOe MCMNOoNb30BaHWe B NMOOOM BUAE, NONHOCTEIO UK YACTUYHO,
AONYCKABTCA TOMLKO C NUCEMEHHOMO PaspeLleHs peaakLmm.

OrneyaraHo B 3A0 «MONUIPADWYECKMIA KOMMNIEKC «3KCTPA M=,
143400, Mockoeckas obn., KpacHoropckuid p-H, a/m «Bantuas, 23 km.
3ak. 10-09-00-266.

KomneloTepHas ceTe pegjakuuu xypHana «Paguo»
| HAXOQWTCA NOL 3aWMTOM aHTWMBUPYCHOW Nporpammbl
Dr.WEB W. Oanvnoea.
TexHnyeckas nognepxka 000 «Canf» (CankT-lMNeTep-
Byprckas aHTuBMpycHas naGopatopus W. Janwunoea).
http://www.drweb.ru Ten.: (812) 294-6408

Ten.: 956-00-00
WxrepHet: www.comstar-uts.ru
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PapuomapadoH
"30B pacCTOofSHUN"

BHBIMKW NPU3HaKaMy 3aMeTHOro
pocTa KOPOTKOBOMHOBOrO papwo-
nwobutenbcTBa B Halwel cTpaHe
SABMIAGTCH HE TONbKO YBENWYEHWE
yucna MoBUTENLCKMX PasnocTaHLmMiA,
HO 1 KAYECTBEHHOE U3MEHeHWe camo-
ro OBWXEHWA — 3aMeTHas akTuBu3a-
ums paguoniobutensckux obvenuHe-
HUit Ha mectax. Momumo paboTel, CBA-
- 3aHHOV € nepeBbIbopamMn OpraHoB Camo-
ynpaeneHus u Opyroin “putyansHoi” aenaTensHocTbio (Bpoae
cbopa 4NeHCKMX B3HOCOB), pPacTeT 4HMCNO MEPONPUATHIA MO
PapMocnopTy, NPOBOOMMEIX HA 0DNACTHBIX, PANOHHBIX U APYTrUX
MECTHbLIX YPOBHAX. Bo MHOrMx obnactax cTpaHbl cTanu pery-
NAPHO NPOBOJUTLCS paguoniobuTensckve cnetsl (0BbMHO B
NneTHee BpemMs) W vHble NOpobHEIE MEpPonpusATKS, KOTOPbIe
KOrga-tTo Hasblganu "oprMaccoesivin”. Meponpusitua, KOTO-
pbie, 6e3ycnoBHo, cnocobCcTBYIOT peansHoMy 06beauHEeHWIo
paguonobuTensCKoM 0BLLECTBEHHOCTH HA MECTHOM YPOBHE W,
. . Kak npsMmon pe-
- . 3ynsTar aTol pa-
; 60Tbl, 0DbeauHe-
HWID EE B MacLuTa-
6e Bcelt cTpaHhl.

Ocobo papyert
pacliMpeHve reo-
rpadum aToro Npo-
Lecca, B 4acTHO-
CTW Ha BOCTOK. 41O
| rpexa TauTb, yada-
NEHHOCThL JanbHe-
BOCTOMHBIX PAAN0-
nobutenei ot es-
ponerickoir 1 gaxe
cubupckoil YacTu
CTpaHbl U OTHOCK-
TENBLHO HEBBICO-
Kas  "NNoTHOCTb
papuoniobutensckoro HaceneHus” Ha [JancHem Boctoke
COEPXWBANY B ONPEAENEHHON MEPE 3T NPOLIECCH B PETVIOHE.
Ho BpemMs BHOCWUT M 30€Cb CBOW KOPPEeKTuBbl. Hanpumep, yxe
TPETWIA ron nogpsn B Haxopgke ycnewHo npOXOOAT Chetbt
paguoniobuteneil JansHeBoCTOYHOro eaepanbHoro okpyra,
cobupatoLime cerofHs nop CBOV 3HaMeHa KOPOTKOBOHOBMW-
KOB, “NMUCATHWKOB" M CKOPOCTHWKOB Y€ HE TONLKO W3 3TOoro
peruoHa. “~

A HEKOTOpPBIE MHMLMATWEL! AaNbHEBOCTOYHWMKOB NPUBIEKaoT
k cebe paguonobuteneil Bcei ctpadbl. MI3BeCTHO, YTO Y KOPOT-
KOBOMIHOBMKOB TONYHUIKM PACNPOCTPaHeHWs pasnuyHble peil-
TVHMA ANA TEX, KTO YBNekaeTcs paguoceassio Ha KB. Ho B 6onk-
LUMHCTBE CBOEM 3TW PEATUHIA HOCAT YUCTO CNOPTUBHLIA Xapak-
TEep, 4YTO W MOHATHO — (OPManbHO BLISBNATE AYHLLMX MO pe-
3ynbTaram BLICTYMNEHW B COPEBHOBaHWAX npolie Bcero. A
Bedb nbuTensckas CBA3b cama no cebe ropaspo boraye c amo-
LIMOHANEHOM TOYKWM 3peHUS, YEM TONBKO YyHaCTUE B KOHTECTax.

27 cenTabpa aToro roga cTapToRan BTOPOi rofoBon pagmo-
mapadoH "30B paccTosHWIA", KOTOPLIW OpradvsoBana rpynna
pagvoniobureneit NMpumopckoro kpas. YcnelHoe npoeegexve
nepeoro paguomapadoHa BOOXHOBWJIO €ro OpraHv3aTtopos.
310 MeponpusaTUe NPOBOAMTCS paaunoniobuTensckoi obule-
CTBEHHOCTBIO C LIENbI0 NonynsapMsaumn paguoniobntenscrea u
paguocnopTa, Ka4ecTBEHHOr0 OCBELLEHA TEXHUHECKOro TBOP-
4ecTBa YENEeYEHHbIX Naei. Y4acTHukn mapadoHa MMeloT Bo3-
MOXHOCTL NPOBEPUTE CBOU Gkl U OOMEHATLCS ONBITOM C APY-
rMMU y4acTHVYKaMW B 3TOM yBREKaTenbHOM MyTeLiecTBun BO
BPEMEHW W NPOCTPaHCTEE,

Pepakumsa xypHana "Paguo” cHuTaeT a1o HayuHaHue 04eHb
MHTEpecHsLIM 1 BYOEeT OKasblBaTe EMY NMOOOEPXKY Ha CTpaHuLax
XKypHana, perynsapHo nybnukys vHhopMaumio 0 HeM B TEHEHWE
roga. A noka Halm YuTaTenn, uMetolme goctyn k MHTepHeTy,
MOMYT 03HAKOMUTLCH C OCHOBHEIMKW EM0 MNONOXEHNAMW Ha caiTe
npoekTa <http://qsl.nauss.ru>.

Mpuz nepeoro paguomapadoHa
"30B paccTosHui".

Mo ecTpeyn "Ha BonHax agpupa”! il



demToCcoTR:
pewenne Sonsinx 3anay
ManNbiMK CHNaAMMH

A. T'OJIbILIKO, kaHg. TexH. Hayk, r. Mocksa

"Erun puppn FaLonste, Hio He Eanko,
OIRYGR Ol fralliilplfe .

Corosbie npo6nemMbl

Niobas coTtoBas CeTb CBA3U UMeeT
NPUMEPHO OAMHAKOBLIN Habop npobnem,
TECHO CBS3aHHbIX ¢ obecneyeHnem kaye-
CTBEHHOrO MOKPLITMA W 0BCAYXUBaHUA
Gonbluoro Yicna aboxeHToB. W To 1 gpy-
roe Tpebyer OONONHWUTENBHBIX WHBECTW-
UMIA Ha YCTaHOBKY OONONHUTENLHLIX Ba3o-
BbIX CTAHLMIA UMK Ha Pa3BUTUE COEOMHSIO-
LWEN MX TPEHCNOPTHOWM CeTw, NOTOMY HTO
BCE HOBble Ga30BbIE CTAHUMK HEeobxoom-
MO MOAKNIOYUTB, @ CreHepupoBaHHbIA
aboHeHTamu Tpaduk NPoONycTUTb Yepes
ceTb. M ¢ TOYkM 3peHus oNTUMansLHOro
pacxogoBaHuWA WHBECTWUWA Hasosbie
cTaHuuu uenecoobpazHo pasmewarb
no6GnM3oCcT OT CKOMMeHWn aboHEeHTOoB.
BoT TONLKO CTaBWUTb WMX MNOTHEE APYr K
Lpyry yASeTcs He BCerga — WK He Xeata-
€T pPaauoKaHanoe NpuW YacTOTHOM MiaHW-
pPOBaHWKM, UNWM NOPOroBoe OTHOLWIEeHWEe
curHan/wym "ybueaet” kayecTro. [lna pe-
LeHWs 3Toi npobnemMsl paguocneumani-
CThI NPUAYMaNY MUKPOCOTHI, MUKOCOTHI U,
HaKoHeL, ANs YAYyHLWeHWs NOKPbLITUS BHYTS
PY 30aHKiA, Tak Ha3bliBaemble GemMToCOThl.

CornacHo paHHsIM NOHAOHCKOR uccne-
AoBaTensckoil komnaduy Ovum, B EBpo-
ne 30—40 % Bcex MOBWNBHLIX 3BOHKOB
coBepLualnTes U3 aoma, a 8 CLUA ata nons
cocrtaenqaeT 60 %. Mo HekoTopbLIM OpYrM
oueHkam, B ropopax ao 70 % mobunbHbIx
BbBI30OBOB MPOBOAWTCH W3 Ooma WM
ocwmca. To ecTs Ha NpakTuke "HacToswas”
MOBMbHAR CBA3L HYXHA OTHIOAL HE BCEr-
Aa 1 He BceM MOBWNbHEIM aboHeHTaMm. A
BOT HAbOP ycnyr 1 BLICOKWE CKOPOCTU O0-
CTyna, 3a KOTOpPLIE 3annadqyeHo, HyXHEbI
BCeM. Kpome TOro, BHeapeHwe ceTei
3G/UMTS, paGoTalolmx B OTHOCUTENEHO
BbICOKOM auanasoHe 2 I, HaTonKHyNnocL
Ha Cepbe3Hoe 3aTyxaHve curHana B 3aa-
HWSAX, 4TO CKa3LIBAETCHA Ha kadecTee 06-
CNYKWBAHWS, B 4ACTHOCTW, Ha YMEHbLUe-
HWK CKOpPOCTE JocTyna B ceTb MHTepHeT.
MmMeHHOo 310 0BCTOATENLCTBO NOLTONKHY-
N0 MOBUAbHLIX CBA3UCTOB, YTO Gonee ad-
dekTMBHO 6bino Gbl pasMellaTtb MUHWa-
TIOpHbIe Ga30BbLIE CTaHUMKM HENocpeacT-
BEHHO y aG0HEHTOB, a He PaccTasnATh HO-
Bbie Gonbluve v aoporvie HGa3oBbie CTaH-
LMK HA YIULE MAK UCMONBE30BaTk NMUKOCO-
Tbl, 3ameTuM, 4TO NUKOCOTA — HEe camo-
cToaTensHaa BGa3zoeaa cTaHuMs, a nulib
BBIHOCHOW SMEMEHT [ina npuema v nepe-
Da4n curHana, TpebyioLmin NoAKNIYEeHNUS
K CTaHaapTHOMY KOHTponnepy "6onbioi”
Oazoeoi ctaHumv. MNpobnemel aTOrO Ba-
pUaHTa 3aKNHaNTCs Y B MEHBLLEH 3a1um-
LWEHHOCTW NepenasaeMoro curHana, B
HeobxopumocTn obecnedeHua OomnonHu-

(HeMaBeCTHbIl MacTep)

TENbHOrO KaHana cBAsv ¢ 6a30BOI CTaH-
LI.HBI"‘I W B TOM, HTO KOHTpONNEepL DHazoBbiX
cTaHumii B obLuem cnyyae He paccyMTaHbl
Ha 0O4eHb 5011!:11.108 KONWU4eCTBO "Be.u.o-
MeIX" NPUEMONEPENATHNKOB.

CrnepyeT ckasarb, 4TO npobnemsl ¢
NOKPpbLITUEM BHYTPW aﬂaHHlﬁ WMEOT MECTO
npu KMCNoNb3OBaHWK BCEX TEXHONOrWiA
3G/4G: cdma2000 EV-DO, WiMAX, LTE n
Apyrvx, KOTOpbie ocBaveawT wn Bonee
BLICOKME amanasoHst — 2,3; 2,5; 3,5 Mu.
Bce oHu nonyyart "ceon” GemMTocoThl.

Femtocell

demrocota (0T aHrnmwiickoro Femto-
cell) — manoMmoLliHas WU MUHWaTIOpHaa
CTaHUWsi COTOBOI CBA3W, NpeaHasHaqeH-
Haa ans obocnyxueaHws OTHOCUTENBHO
HebOoNLIWOW TeppuTopuKn (K MNpUMEpy,
opgHoro ogwuca unu keaptupel). Ee raba-
pUTLI HEBENWKW, U NO CBOMM pasmMepam
YCTPOWCTBO COMOCTaBUMO C eXEeHeneNb-
HWKOM cpefiHei "ynutadHocTu”. CtaHuus
COeOMHEeHa C CeThi0 COTOBOro oneparopa
yepes |P-kanan wWWpOKOMONOCHOrO [o-
ctyna (LLUNA), nopseaeHHbIn K Nons3osa-
Teno. Takum obpazom, Bce obGopynosa-
HWEe MakCcUMansHO OELeBoe, U AN ero
NOOKMIOYEHWSA WCMONL3YETCH YXe cylue-
cTeyowWMiA y aborenTa LUMNMO,.

B 2004 r. wHXeHepbl KOMMaHum
Vodafone cospanu rpynny picoChip,
KOTOpas 3aHanack paspaboTKoW TEXHONO-
M1, cnocobHoi npeoponett o6blYHbIE
nns MmobunkHo ceaan npobnemMel: nepe-
nagsl rPOMKOCTY W 3agepika 3ByKa, Cpbl-
Bbl 3BOHKOB, Me/IEHHOE CKaYnBaHue naH-
Heix. B 2007 r. 66in opraHuaoeaH Femto
Forum, onHoi 13 3apgay KOToporo crana
paspaboTka W CTaHpapTU3auws HoBON
TexHonorun. M yxe B koHue 2008 r. Femto
Forum noprotoewn, a 3GPP yteepaun
ctanpgapt gns 3G/UMTS demrtocor
(Home Node B — HNB). Ecnu euwe He-
CKONBKO NeT Hasag, ¢pemTocoTa NnpeacTar-
nana coboil TEXHONOTUIO C HEeSCHBIMW
nepcnekTuBamy, TO CeHac K NMpPOMBILL-
nenHoii rpynne Femto Forum npucoenn-
HUNWCb KPYNHEWNLWIWE NpPeacTaBuTeENn
MOBUNBHOM MHAYCTPUKM, BKNKOYaS KoMna-
Hun Alcatel-Lucent, Motorola, NEC,
Nokia Siemens Networks v gp.

Femto Forum HanpasnsieT CBOW YCW-
AKS MO NPOABWXEHWIO CTaH#apToB deM-
TOCOT [AN1A BCEW TENEKOMMYHUKALIMOHHON
MPOMBLILLNEHHOCTW W HAAEEeTCH, 4TO Ans
HEKOTOPBLIX HOBBLIX 4neHos ¢opyma 3Tta
TEXHOMOrMSA CTAHET OCHOBHLIM 3aHATUEM.
PaBoTta c¢opyma sakniovaertcs B obec-
neYeHnn B3anMoaencTena GemMTocoT oT
pasnuyHbIX NOCTaBLWKOB, akTMBHO pabo-

Tawuwux ¢ COTOBLIMM onepatopamu. C
atoii uensio B8 pamkax Femto Forum
opralv3oBaxsl paboyune rpynnel, KOTopble
paspabaTuiBaloT 060 PerynupyioLLyo
CTPYKTYPY Ans GemMTocoT — cTaHpapTu-
3UPYIOT apXUTEKTYPY TEXHONOrUMW W ee
uHTEpdEcH, a Takke WCCNeaylT BO3-
MOXHOCTb MCKJTOHEHWUS B3aWMHOI0 BAWA-
Hua Bnvanexalmx GemMTocoT.

B Espone demToCOTH 3anyctuna nep-
BoW komnanws Vodafone s Benukobpwura-
Han. B CLUA, 3anycTwe nopgepxky
3G-¢emTOoCOT Ha CBOEW ceTw B anpene
atoro roga, komnaHus AT&T HesameTHo,
HO 2Ha4YUTENEHO pacLuMpwna AoCTYNHOCTh
fpaHHoro aboHeHTckoro obopyaoeadus. B
HACTOALWIA MOMEHT (DemMTOCOTEI MOXHO
npuobpectu B Heio-Wopke, Ywvkaro, [an-
nace, Jloc-Anpxenece, CaH-®@paHumcko,
Jbxopmxwvn, CesepHoit n KxHoi Kaponu-
He 1 Cax-[wvero. B kayecTBe aboHEHTCKMX
TEPMWHAN0B WCNONb3YETCA peLueHne
Cisco Systems. AT&T aHauyMTeNLHO One-
pexaeT koHkypeHTos Verizon Wireless w
Sprint Nextel, koTopbie 00 cux nop He
0BLABUAW O NNaHax paseepTuiBaHns dhem-
TocoT. o oueHkam aredHtcTBa Berg
Insight, 8 2009 r. 6b110 ycTaHOBNEHO BCE-
ro nopsiaka 200 Teic. hpemTocoT, aB 2014 1
VX 4UCNO MOXET BO3pacTh oo 12 mnH.

C Tou4kW 3peHwus NoTpebuTens ycnyr
CBA3K, HEMTOCOTA ABNSETCH NONHOMYHK-
uMoHanbHoW 6a30B0M CTaHumel, nogaep-
XwBawwen Beck QYHKUMOHAN CEeTH
TPETLEro NOKONEHWS (A8 APYrX noKone-
HWIA W CTaHOapTos ToXe paspaboTtaHsbt
demMTocoTh — NPOCTO NPOBNEMa BO3HUK-
na WMEeHHO Ha pybexe BHeapeHWs
3G/UMTS). B TOoM uucne, ecTEeCTBEHHO,
BLICOKOCKOPOCTHYID NMEepenaqdy OaHHbIX.
Tened)oH perncTpupyeTcs B COTe aBToma-
TUYECKK, NOAAEPXMBAETCH OECLUIOBHbLIA
XeHO0BEDP NPW Nepexoae B 30Hy AeiCTBUA
MakpocoThl. To ECTb NPK BLIXOOE M3 NOMe-
LUEHNA TEeKYLUWIA pasroBop npepeLiBaTeCH
He gosmkeH. MNpaepa, ToNeKo B TOM cryyae,
eCchv BHELLUHAS MakpocoTa NnopaepXxnueaeTt
3G. MNonaBwwii B 30Hy OEACTBUA (EMTO-
COThI NONL30BATENL TEM WM MHLIM CNO-
cobom 06 aTom uHdopmupyeTtca. Mony-

ThapHoe 3a pybexom pelueHne — MHdop-

MauMoOHHan Haanuce Ha pvcnnee. Takxe
BO3MOXHO WHpOpMUpOBaHne SMS-co-
obLEeHNAMI.

B uenom xe demrTocota senaeTcs
JAO0BONEHO MMEKUM MHCTPYMEHTOM, NO3BO-
AAWKMM HacTpameaTe 3G-cepeuc nopg
HYXObl KOHKPETHOro nons3oBartens. 3a
pyGexom none3yTCH NONMYNAPHOCTHLIO
"fAomMallHMe” peLleHrns Co CTROro orpaHn-
YEHHBIM O0CTYNOM, B hEMTOCOTY "NpoLum-
BAIOT" KOHKpPETHble TeneoHHbIE HOMEpA,
KOTOPBIM paspelleHo perMcTpUupoBaTLCA
B 30HE NOKPLITWS 3TOW “"AoMalLHeR" ceTn
1 MoNL30BaTLCA ee pecypcamu. B nepeyio
oYyepepb 3TO CBA3aHO C MaTPULIEN CKUOOK
W cneuvansHoW TapudukaumMen, KoTopyro
onepatop obObIYHO FOTOB NPEefocTaBvTh
Branensly Takon 6asosoi craHuun. Kak
3710 BYAET BLIMAOETHL B POCCUNCKWX YCNO-
BUSIX, NOKA CKa3aTb TPYAHO, HO, KaK roBO-
pPAT onepaTopbl, HEKOTOPLIE MOAENWN AiA
MOTEHUWASNIBHO 3aWHTEPECOBaHHLIX KOp-
NOPaTUBHLIX NOMb30BaTenei yxe npopa-
BGoTaHsbl.

PapukansHoe npevmyLlecTeo gemto-
COTHI B TOM, 4TO € yCTaHOBKa He TpebyeT
cneunanbHoro 4acToTHOro nnaHuposa-
HWUA W OOPOrOCTOALMX WCCNedoBaHWiA.
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Ha OfMH U3 NPpU30B8,

MuHuaTiopHas "a4elika” MHTerpupyeTcs B
CETEBYIO MHMPACTPYKTYPY MNOYMTU aBToMAa-
Tnueckn. B pomaluHel Bepcun yCTponcT-
Ba ¢emMToCcoTa COOTBETCTBYET CTaHOap-
Tam plug-and-play (T. e. Bkmo4un u pabo-

L Tail Ha 30opoBLE) 1 He TpeGyer OT Nonb-

30BaTens Kakux-nubo cneumansHeIX yme-
HWIA 1 HaBbikoB. [JocTaTo4Ho obecneyunTs
€€ HAOEeXHbLIM 3NEKTPONUTAHUEM W LUMPO-
KOMONOCHBIM AOCTYMOM K ceTu MHTepHeT.

Maccoeoe ncnonszosaHue emMTocoT
NomMormo 6kl PeLNTE HECKONBKO BonbLMX
npobnem. [Ons Havana 3TW yCcTpoWcTBa
cmornu Bel 0BecneyYnTs MOKPLITUE MO-
OWUNBHBIX CeTell BHYTPWM 3maHuii. Kpome
TOro, OHWM MoK Bkl PasrpysuTb LUMPOKO-
nonocHsle MoGunbHeie cetn 3G/4G (Bep-
Hee, ux BecnpoBOAHYIO YacTs), 4To obec-
nevnno Bbi ux NyYLYIo NPOM3BOAUTENb-
HOCTL Ans nponycka Tpadwuka. OpgHako
ecnu saayMarsca — 060 BCeM 3TOM A0MnxK-
Hbl 6ECNOKOUTLCA OMNepaTopk! CeTei, a He
nonk3oeaTtenn ux ycnyr, Tem Gonee 4to
3aHMMATBECH YCTAHOBKOW 3TUX YCTPOWCTB
WM npupgetca camocTtosTensHo. Cama
demTocoTa AomkHa BbiTb OTHOCUTENBHO
HEAOoPOroNn (CYUTAaIOT, YTO ANY MAacCOBOro
pbIHKA €€ CTOMMOCTL [I0/KHA COCTaBNATh
menee 100 ponn. CLUA), a ons ee nop-
KNIOYEHUs COTOBLIM ONepaTtop LOMXeH
JOroBOPUTLCA C MECTHBIM OMEepaTopom
(VKCUPOBaHHOW CBR3W, KOTOPLIA obec-
neunsaet aboxenty LUMNO — vHbIMK cro-
BamMu, HeobxoguMmo nocTpouTe Ha Gase
ceTn PUKCMPOBAHHOW CBA3WM BUPTYalb-
HYIO CETh AOCTYNa KO BCem (emTocoTam.

A BoT sinoHckui onepatop SoftBank
Mobile, koTopbIii HEJABHO NMPUCTYNUA K
coopyxeHwuto ceTu LTE, nnasmpyet paspa-
BaTb GPEMTOCOTH! AJIF YCTAHOBKM B XUNbIX
NoMeLLEeHUsAX, MarasvHax, HebonbLInX
opucax aboOHEHTOB AapoM BMecTe ¢
ADSL-nopxnioseHviem. Moctasuwkom dem-
TOCOT BHICTYNWUT kKomnaHwa Ubiquisys
(oonH 13 pouepHux npoekToB Google).
Kaxpas ¢emrocota Gyner BkioYeHa B
PEeXUM OTKPLITOro A0CTYNE, HYTO NO3BONUT
obecneynTb Ka4eCTBEHHOE MNOKPLITUE ANA
BCex abOHEHTOB KOMMaHuK, a TaKkke pas-
rpyanTs MOBUNLHYIO CeTk 1 BeICBOBOAWNTL
ee eMKoCTbk. [OBOPAT, 3TO NEpPBLIA cny4aii
B MWpE, KOrga onepatop HamepesaeTcs
MaccOBO pasgaeate demrocotel Gec-
nnarHo. 3anyck cetm LTE oxwpaetca B
2011 r. Llena Bonpoca — 5,5 mnpa nonn.
CLUA.

Takum oBpazom, GemMToCoTh ABNSITCH
KOMNEKCHbIM peLueHnemM no nabaeneHmio
oneparopa ot "ronoeHoi Gonu", Begb
OpraHn3aumio TPaHCcnopTHOro KaHana u
nnarty 3a ero apeHgy nonb30Batesns BO
MHOMMX cny4asx Bo3eMeT Ha ceba. M camo
ycTpoiicTeo nubo ByaeT nokynaTe 3a CBOMA
cyet, nubo nony4nT ero ot onepatopa "B
nopapok” B 06MeH Ha 3HaqYWTenbHbIR 00L-
eM reHepupyemoro nNnaTHoro Tpacpwka.

Bapbepbi

Jns maccoeoro sHegpeHust pemMTocoT
CYLLECTBYET HEMANO TEXHWHECKWX Tpya-
HOCTE.

MNpexne Bcero, B3aWMHBLIE MOMEXM,
NOCKOMBKY Paguocur{an ot (GeMTocoTsl
MOXET BNUATL Ha "Gonbilume” coTel (Mak-
pPOCOTHI), ECNKM UCMONL3YIOT TOT XEe Yac-
TOTHEIM Auana3oH. Pewenune ona onepa-
TOpa MOXET ObITb UNK B NPUMEHEHWUW APY-
roi 4acToThl 4J17 PEeMTOCOT, a NPy oauHa-

KOBBIX HacTOTax — B NPaBUIbHOM NaaHu-
POBaHUK PACNONOXEHWUA GEMTOCOTHI MK
YCTaHOBKW ONpefeneHHbX napameTpos,
"BanaHcupyowmx” GeMTocoTy U Hapyx-
HYIO COTY MaKpoceTu.

Pacxopoeanwe cnektpa uactor. Mpwu
NOCTPOIKE COTOBOIA CETWM OnepaTops
WUCMNONL3YIOT CNOXHBIE TEXHONOrMW 4Yac-
TOTHOro nnaHupoeaHvs. MNpuMeHuTs Kx
AN KaXOoW MUKPOCOTHI, MPOOABaemMoit
Nnosib30BaTeNto, HEBO3MOXHO, a 3Ha4uT,
pa6ota ponxHa ObITb paccyuTaHa Ha
COCEeACTBO C TAKWMMW Xe YCTPONCTBaMu 1
¢ "rmo6anebHEIMK™ COTamMK B Y3KOM HacToT-
HOM AuanasoHe, BolAENeHHOM onepaTopy.
Cnenyet OTMETUTb, HTO UCNONL30BaHWE B
ceTtax 3G TexHonorun CDMA, He Tpebyio-
LWEM 4acTOTHOrO NAaHWPOBAHWSA, TOXEe
MMEEeT CBOIO crneunduky, NOCKONBKY COT-
HU W1 TeicA4M demTocoT, paboralowmx B
30He AelCTBUA OOHOW CTaHAapTHOW 6a3o-
BOW CTaHUuuW, YBENWYUBAIOT LWYMOBYIO
COCTaBNsIoLLYIO, 4TO CHWXaeT aboHeHT-
CKYI0O EMKOCTb M3-3a YMEHbLUEHWA COOoT-
HOLLEHWS CUrHau/LLYM.

MpepoTepalleHne NoAKNIOYeHUs ye-
pes3 cocepHiol demTocoTy. BoamoxHs!
cutyauun, korga paborta uepea "uyxyl”
demMTocoTy AomkHa BbITb UCKNIOYeHa (ec-
nK NPefocTaBnAloTCs LEHOBLIE NbroThi
WM NepefaBaemMblie CBEOEHWA OOMKHLI
6bITb CKPLITEI OT MOCTOPOHHUX). B TexHO-
NOTMA 3ANOXEHBLI PA3HLIE PEXMMBbI ABTO-
pusaunmn, HO HeobXoOouM NpPaBUNBHLIV
noaxon MnW NpaBunbHaa HacTpoiika pe-
JMMOB aBTOPU3aLMKM TOHKW gocTyna dhem-
TOCOTHI.

B HekoTopkix CTpaHax MeCcTononoxe-
HWE COTOBLIX CTAHLMIA JONXHO BbITh TOYHO
WM3BECTHO, B 4aCTHOCTW, 3TO BaxHO AN
3KCTPEHHBIX BEISOBOB. 3T0 NPaBumo Tpya-
HO coBnIoCTY ANs CTaHLMiA, KOTopkIe noa-
KMOHAIDTCA CaMOCTOATENLHO MONL30Ba-
Tenem 1 oaxe Moryt OubiTe NepeBeseHsl B
npyryio cTpady. B TexHonoruu gemrocor
3anoxeHa BO3MOXHOCTb OMpefeneHus
MECTOMONOXEHWS MO OnpeaeneHHbIM
napameTpam, HO y pasHbiX NPON3BOANTE-
New aTo pellaeTca no-pasHomy. Hambo-
nee pacnpocTpaHeHHsli cnocob — 3to
CKaHWPOBaHWE HapyXHOI CeTW 1 onpene-
NIEHWE CBOEr0 MECTOMNONIOXEHUA [0
M3BECTHbIM MakpocoTam, HO B YCNOBMSX
OTCYTCTBMS TAKWX OaHHBIX MOXHO UCNOsb-
30BaTh Takme napameTpsl, kak IP-agpec,
MAC-anpec BblLUECTORALUNX CETEBbIX YCT-
POKCTB. 30EeChk TaKkkKe BaxHa lopuanyec-
Kafa CTOpOHa KOHTpakTa, rae oneparop
paspeluaeT ucnonb3oearte GEMTOCOTY.

CnoxHocTu ¢ noanep»xkoi Bonblioro
yucna cTaHuuil. ApXUTEKTYpPa COTOBLIX
CeTeil paccHnTaHa Ha ThICSYWU WK OecsT-
KW ThicAY 6a30BbIX CTAHLMIA, HO HE Ha MWSI-
FINOHBLI MAaneHeKMX CTaHLUWiA, reHepupyio-
wmx BONbLLUYID CYMMApPHYIO Harpysky Ha
CETb M KOMMYTATOpPLI. XOTA B TEXHOMOMAN
3anoxeHo, 4To y demMToknacrepa CeoW
demMTOoWNIN3, KOTOPLIA NOAAEPXUBAET
[ECHATKW THICHY (PEMTOCOT, HO OH AOIMKEH
Kak-TO MHTErpupoBaTLCA B SOpo 6a3oBoli
CETW oneparTopa, W aTK BONPOCH! AOMKHbI
BbITs NpopaboTaH.l.

Heobxogwma texHonorua 6Gecnepe-
B0oiMHOro cepeuca ana SKCTPEHHbLIX CUTYa-
UWid, paxe OnA Chny4Yaes OTKMOYEHMS
NUTAHMA WU UHTEPHET-NoAKNOYeHna. Bos-
MOXHOE pEeLLEHWE — Pe3epPBHOE NOOKII-
YeHWe Yepes HaszeMHyIo TenedoHHYIO CETb
W MCTO4HWKW BecnepeboHoro NUTaHnsa.

WHTepHeT-noaxnoNeHne oomKHO Bce-
roa pesepeBupoBaTe HeobXoOAUMYIO Mpo-
NYCKHYI0 CNOCOBHOCTL AR COThI, YTOGLI
He Bhbi3blBaTh nepeboun B CBA3K. 3anoxe-
Hbl ONpeaeneHHLIe Nnokasaren emMKocTM
WHTEPHET-KaHana, np1 KOTOpoM ¢GemTo-
cOoTa NpPefocTaensaeT onpeneneHHble yo-
nyrw. 115 ronocoBoro 380HKa JOCTATOHHO
kaHana HebonkLLIOK eMKOCTH, HO ANA nNpe-
[OCTaBneHus Apyrux ycnyr 6uisaet Heob-
XOOWMM KaHan onpeaeneHHol eMKOCTH.

Kaxpolhh cote HeobxoanM WMCTOYHWMK
YypeaBbNanHo cTabunsHOM ONOPHOA Yac-
TOThI, 4TO ABNAETCH AOCTATOHHO CNOXHOM
TexHu4yeckol 3anaqein. MakpocoTel pery-
NAPHO NOABEPralTca NOACTPOMKE no
3TOMY NapameTpy.

MoGuUNbHBIA TEPMUHAN A0MXEH Ha-
LeXHO NepeknioyateCcs Ha GemMTocoTy,
KOrga OHa HaxoauTCs B 30HE BUOMMOCTH,
nHaye apekTa oT ee NpuMeHeHus He By-
netr. 3ToT BOMPOC PELUaT HACTPOMKOA
paavonapameTpos. MNepexoasl U3 Makpo-
cetn B pemTocoTy M o6paTHO MOryT pe-
WaTkCs y BCEX NPOM3BOOWTENEN No-pas-
HOMY.

Ho, kak roeopuTcs, BbIN0 TPYAHO, HO
BCE MOAYYMAOCH, W MOCTABLMKA HayYM-
NUCb W3roTaBnuBaTk (HEMTOCOTH, KOTO-
pLIe YMEIOT "[0oroBapmeatsca” ¢ apyrmm
6230BbIMKM CTAHUWAMW W MOGUNBEHBIMK
TeneoHamMu Mo BCEM YKa3aHHbLIM Bbille
NO3ULMAM.

Neranuzauua

O4eBUaHO, HE BCE NOMHSAT, YTO Nepebie
BNlafenbiibl COTOBLIX TENE(MOHOB NOYTH 40
koHua 90-x rogo. A0MKHbI BbINK HOCUTL C
co60oii paspelleHne HaOa30pHOro oprada
Ha& MONMb30BAHWE YKa3aHHLIM TFaKETOM.
Bce peno B Hanwymu y abGoHeHTCkoro
YCTpOMCTBa nepeaaTyvka, a ¢ paguone-
penaryMkamu y Kaxgoro rocypapcrtea
pasrosop ocobuiit, Npaega, no Mepe pasa-
BUTWS MacCOBLIX BMOOB CEA3M, B KOTOPBIX
KaK[0e rocyfapcTeo Takxke 3avHTepeco-
BaHO, HEKOTOPLIE CTPOrOCTH NOYMEHbLLLIN-
nuce. Tem He MeHee HapoawBLUMecs dem-
TOCOTH! AOMXHL! BbINKM NONYYUTL COOTBET-
CTBYIOLLYIO HOpMaTWBHYIO 6a3y, 1 B Hava-
ne 2010 r. ato npowsowno. locynapcT-
BEHHan KOMUCCUs No paguoYacTotam Pd
(TKPY) pewwna BBeCTW YNPOLEHHLIA
nopsaoK BBO3a W YCTAHOBKKW (heMTOCOT Ha
TEPPUTOPUK HALLEW CTPaHbI.

Paz yx d¢emTocoTel npencrasngnm
coboit MuHWaTiopHbie GazoBble cTaHUMW,
70 B Poccum OHM OTHOCHTCA K Ccrnieuu-
ansHomMmy 060pyaoBaHMI0 ONepaTopckoro
Knacca 1 noAnafaloT nog COOTBETCTEYID-
L1e paspelunTensHele npouenypst. B pe-
aynerare Ans nogknioYeHus OaHoN gem-
TOCOTHI B 0prce morno 6vl noTpeboears-
cA oo 18 mecsues Ha nNonyYeHue BCex
paspetuennii u 120 Teic, pybneil Ha onna-
Ty 3KCNEPTU3 3NEKTPOMAarHuTHOW coBme-
ctumocTn. B papge zapybexHuix cTpaH
onepaTop Takoke HeCeT OTBEeTCTBEHHOCTh
3a Bce OercTBuUs, cBsidaHHble ¢ paboTol
naHHoro o6opyaoBaHWs, HO NPY YCTaHOB-
ke demTocoT He TpebyeTcs NPoM3BoaMTL
pacyeT  4acTOTHO-TEPPUTOPWaNLHOro
nnada v aHanus SNeKTPoOMarHWTHOW co-
BMecTUMoCcTM. To ecTs perncrpaums
GEemMTOCOT MUMEeT YBRenOoMMNTENbHLIA Xa-
paktep, a onepatop coobwaer perynu-
PYIOLLEIA OpraHn3aumm MecTo YCTaHOBKK,
HOMEP NMLIEH3WW ¥ CPOK 3KCMNyaTaLmu.



Mo pewenuio NKPY gns rapaHTupoBaH-
HOI coBmecTMMoOcTM ¢ P3C BoeHHoro
Ha3HA4YeHWA B 30HE OrpaHMyYeHHoro Npw-
MeHeHua Bokpyr Mockesl 1 Komcomonsc-
ka-Ha-Amype (Tam pacnonoxexHsl P3C
CreLHasHa4YeHns, MCNonb3yloLve Te xe
4acTOoThl, 4T0 U cucTembl 3G/UMTS) npen-
JIOXEHO OrPaHUYKThL BEIXOOHYIO MOLHOCTE
demtocoT 25 MBT. BKCneptel NPULLAK K
BLIBOAY, 4TO CTOMb MWHMATIOPHLIE Gaso-
Bble CTaHuMK He cnocobHbl co3paBaTh
nomexy POC rpaxaaHckoro W BOEHHOro
HasHayeHusl, NO3TOMY Tenepb HeT Heob-
X0AUMOCTW NPOBOANTEL aKcnepTusy IMC
MpW WX YCTAHOBKE B K&XKOOM OTAENBHOM
cny4ae. Takum oBpasom, npouenypa Bso-
34, a Takxe BBOAAa B aKkcnnyarauunio pem-
TOCOT oneparopamMmn COTOBOW CBA3W Byner
ynpouweHa, 410 OCOBEeHHO BaxHO AnA
Mockesl ¢ orpasuyeHnaMy MiHOGopOHSI
Poccur Ha MOLWHOCTE Ba30BbIX CTaHUMIA
3G, BbLICOTY NMOABECA @HTEHH KU Ouarpamm
WX HanpasneHHocTu. Tem He MeHee B
CBSA3W C MPUHATUEM 3TOMO PELUEHWS B
Murkomceaau Pocoum oxmnpaior 6eicTpo-
ro pocrta sHegpeHun pemTtocoT B Poccum
W YNyHLEeHWs kavecTtBa obBcnyxuBaHus
aboHeHTOB ceteid 3G. K cnoey ckasartb,
BEOylWNE OTEeYeCTBEHHbIE OnepaTopsbl
MOBWNBHOW CBA3KW YXE NPUCTYNUAKM K
WChBITaHMAM (PEMTOCOT Ha CBOWX CETAX.

JdanbHeiliwee pazsuTne

3KcnepTsl nonarawT, YTO WWPoKoe
ucnonbzoBanue demtocor 3G-oneparo-
paMv NOMOXEeT WM, TNpexne BCero,
YMEHbLNTE 06bEM UHBECTHUWIA, HEOBXO-
ovmbix ons obecneYesvus NpUEMNemMoro
NOKPLITUS BHYTPW 3aaHuin. Tak, cornacHo
pacyetam Sound Partners Research,
BHENPEHWE ONepaTopomM, 06CNYXMBaKo-
wum 5 mnH aborentor, 3G-demTocoT B
60 % [OMOX03ANCTB, NO3BONMWNT IKOHO-
muTb K 2012 . mo 45 ponn. CLUA Ha none-
3oBatens B rog. [pyrue nosuTUBHLIE
MOMEHTHI ANns MOBWNbHLIX ONepaTopos,
BHEAPSOWMX (PEeMTOCOTH: BO3MOXHOCTA
yBENWHEHWs! LOXON0B OT FONOCOBLIX YCAYr
3a cyeT nepexona GUKCMPOBaHHOTO Tpa-
duka B MoBunbHbIE CETH, & Takxe BO3-
MOXHOCTU NPeaNoXeHns MHHOBALMOHHbLIX
ycnyr no mobunsHOM nepefadye gaHHbBIX 1
PUKCHPOBaHHBIX LMPOKONOAOCHLIX YCIYT.

Kak otmedanoch Bbilwe, QEeMTOCOTHI
NPOV3BOASATCS ANS COTOBLIX CETel pas-
JNWYHBIX cTaHpapToB. K npymepy, OCHOB-
HbiMy paspaboTimMkamy hemMTocoT-peLle-
HuiA ans cetelr cdma2000 sensTcHA KOM-
nadsun  Airvana, Samsung, Airwalk,
Motorola, Alcatel Lucent, Starent
Networks (Cisco) u, pasymeercs,
picoChip, npogawowmini CBOWM YWMNCETHI
MHOXECTBY NOCTaBLMKOB. B yacTHoCTMW,
KoMnaHus picoChip B coTpygHWYecTse ¢
Global Wireless Technologies (GWT)
npegnaraer GemTocoT-pelleHne  ans
ceteirn cdma2000 EV-DO Rev A, nogoep-
KuBaowee go 32 nons3oBartenel n cko-
pocTu nepepayw naHHolx ao 3,1 M6/cek.
Mockoneky NPeacTaBvTL B OAHOM KBAPTN-
pe cpasy 32 nosb30BaTens BECLMa CIOX-
HO, 30€Ck Mbl IMEEM AEN0 C APYroi pas-
HOBWMAHOCTLIO hemMTOCOT.

Wrak, paspabotas Hebonblume 1 aelue-
Bbie (PEMTOCOTHI, pacCYMTaHHbIE HA OAHO-
BpEMEHHOE OBCHYXWBAHNE HECKOMbKMX
abOHEHTOB Ha OTHOCMTENLHO HEBONBbLUMX
paccTosHWAX, NOCTaBLLMKK 0BopYaoBaHNA

3agymannck O HYXXOax KOpnopaTtuBHBIX
none3osartenei. M BoT yxe pankHoCTb
neicTeus GemMToCoT CTana WCYUCASTLCA
KMNOMETPaMK, 8 KONMHECTBO NONb30BaTe-
neil — pecatkamu. Komnanus Roke
Manor Research o6bsBuMna o paspaboTtke
nnardopMel, KOTOpas MO3BONSEeT Kak
MUHKMYM B 20 pas yBENU4MTL paguyc aei-
CTBWS OOHOIN PEeMTOCOTHI (04EBMAHO, 3TOT
BapuaHT He ans P@). CywecTayiolume Tex-
HOAOMMWA YXXE MO3BONSIOT 0GCNYyXUBaTL
KAWEHTOB, HaxOOSLMXCA Ha PAacCTOAHWUK
0o 2 kM ot GemTocoThl, T. €. oneparopam
BbIFOAHO YCTAHABNMBATE UX B 34aHWAX, e
0BUTalDT Ccpa3y HEecKoNbko nofkb3osare-
el v B KOMIMIEKCax M3 HECKOBLKNX 308~
HWil. Komnasmna Roke Manor Research
yBenuuuna pagwuyc pencteusa o 40 km.
Kpome TOro, kak coobliaercs B npecc-
penvse KomnaHuu, HoBas demTocoTa B
30HEe CBOEro OeincTBusi Noafepxvweaet
nepemeLleHne aboHEHTA CO CKOPOCThLIO
0o 120 km/y. MNMpw atom obecnevyneaeTcs
nepena4a v gavHelx, v ronoca. MNpu paspa-
HoTKe onbiITHOro obpasua hemMTocoThl Bbin
ucnons3oeaH 4uncet PCB208 komnaHwm
picoChip (oovH 13 BegylMx MOCTABLLK-
KOB YMNCeToR onsa GemMrtocoT), ANA KOTo-
poro cneumanucTel Roke Manor paspa-
Gotanu crneuvansHoe BCTPOEHHOE MNpo-
rpammMHoe obecneyeHve.

A BOT HOBBI uvnceTr ans ¢emTocoT
komnaHduk Percello nopgepxueaer go
24 aboreHtoB HSPA+, pabotaiowwux Ha
CKOPOCTAX [OCTyNna Ha NMHUAX BHU3 W
sBepx 21,6 n 5,76 MBuT/C COOTBETCTBEH-
Ho, obecne4umBas npu atomM 0o 32 oaoHo-
BpemeHHbix UMTS-ronocoBebix BLI3OBOB
Ha paccToaHuK Ao 3 KM OT Ba30B0ii CTaH-
umr. HYunceT Takke MoxeT BbiTh paccHn-
TaH Ha QYHKUMOHWPOBAHWE B YCNOBUSX
BbICOKOI MOBUNBHOCTH.

Ho » Ha aToM nNpoLecc He ocTaHoBUN-
C#l, NOCKOJMbKY Cpa3sy e BO3HMKNE HOBas W
BMONHE NOoruyHas uaes: pas yx B mobom
MEeCcTe MOXHO pasmMellarb MUHNaTIOPHYIO
Ba30BYI0 CTAHLMIO, KOTOpas pasrpyxaer
COTOBYIO CETb, NMepeHanpasnsas Tpaduk B
ceTbk (PUKCWUPOBAHHOM CBA3KM, TO NOYemy
Obl He paarpyaunTs W 3Ty CeTb OT U3BLITON-
Horo Tpadwka. Bens 4Tobkl NO3BOHWUTL U3
OfHOl KOMHaTbl B OPYryl0, BbI3OBE BCe
paBHO JOMKEH NPOINTU Yepes KoMMYTaTop
mMoBuneHOM CBA3KM Kakoro-Hnbyaob onepa-
TOpa, a aTO TOXE HarpyxaeT ceTk. B cBoiD
o4epeab, YKe MHOro AECATUNETUIA B MUpE
M3BECTHLl TaK HasbiBaeMbIE yYpexXaeHye-
ckmne ATC (YATC), koTopsie ycTaHasnmea-
NMMCb BO MHOXECTBE OpraHvsauuin u
CamMoCTOATENEHO "YyNpaBnaAnvck” ¢ BHYT-
peHHuMK BbizoBamu Oe3 wWx BbiBOga B
TenedoHHyI0 CeTk 0BLLEro NONb30BaHWUA.
B peaynstate noseuavce GEMTOCOTHI C
nonHbiM gyHkunoHanom UMTS, ekniodas
GYHKLMIO KOMMYyTaumMu. OaHUM 13 paspa-
60T4MKOB NOAOOGHLIX YCTPOWUCTB SBNAETCH
komnanua FMCell (M3pauns) ¢ ogHo-
WMEHHLIM npoaykTom FMCell.

Monszoeatenn FMCell moryT ucnones-
30BaTh B 0BCNYXMBAEMOM €1 NOMELLEHNN
BCE BO3MOXHOCTW TexHonorum WCDMA,
Ha koTopoi Basupyetca 3G/UMTS, Bknio-
yan HSPA, nonHelil koHTpons Ge3onacHo-
CTW W CTaHOAAPTHLIA HAGop YCNyr 13 rono-
ca, BUOeo, AanHblx, obmeHa coobLieHns-
MW Ha cTaHaapTHeie 3G-TenedoHsl 1 Bo3-

* MOXHOCTE paBGoThl C pasnuMyHBIMK NPUNo-

KEHUSIMUW, & TaKKe YacTHble nnaHbl Hyme-
paumn. To ecte TENEPL U3 GEMTOCOT MK

haxe O0gHOW dEeMToCOTH MOXHO no-
CTPOUTL CBOK COTOBYIO CETb C BO3MOX-
HOCTBIO €€ YNPaBneHus, WHTEerpupoBaH-
Hyl0 ¢ kopnopatuBHeivm JIBC u YATC,
KOTOpas He BLINYCKaeT BHYTPEHHWA Tpa-
$uK B ceTb OOLIEro mMonb3oBaHusA, 4TO,
HECOMHEHHO, MOBhILLAeT WHGOPMALMOH-
Hylo 6e30macHOCTe W CHUXaeT onepa-
LIMOHHBbIE pacxogbl Bnagensua. W ewe
3actaenseT "Bornbwore” oneparopa Mo-
OWUNLHOM CBA3KW 3a0yMaThCi — a 3aqem
emy, cobcTBeHHO, BCe aTo Hano? Benb oH
Tenepb TEPAET ONNaty BHYTPEHHEro Tpa-
duKa knnueHTa. Ho Beab 1 ero cets pasrpy-
XKEETCH, @ ero KIWeHTHl MoNyHaloT HOBLIe
cepeucHbie BoamoxHocTw. [la senk B YATC
BHYTPEHHWE BLI3OBLI TAKKE TEPAIOTCA 419
MECTHOro oneparopa TenegoHHON CeTn
0BLLIEero NnonsL30BaHusA, HO BOT YXKEe MOYTH
40 net HWKTO He [enaeT M3 3Toro Tpare-
avK. 3aTo, kak v B cnyyae YATC, cam Bna-
penew, nogobHoi pemTocoTsl Npy HeoBXo-
AMMOCTY MOXET B3MMaTh 3a MNonb30BaHue
€10 nnarty npy yCcTaHOBKE CUCTeMBl Bun-
nuHra. B obluem, oT coTOBLIX ONeparopos
noTpebyetcs paspaboTka O0NONHUTEb-
HbIX BU3HEC-MOAENE — WU Oeno NOMOEeT.

MutepecHo, 4to komnavua FMCell
npeanaraeT cpa3y HECKOSEKO BApPUAHTOB
hemMTocoT:

* FMCell-A — nonHOCTLIO aBTOHOMHOE
3almeHHoe pewenve 6e3 Beixopa B
ceTb 06LEro NonsL3oBaHWs B MHTEpecax
NPaBUTENBCTBEHHBLIX M BOEHHBIX OPraHoB,
a TaKke opraHos 6e30nacHoOCTH;

= FMCell-G — noxoxee pewenue C
NoAKNIYEHNEM K ceTu 0BLLero NnonL3oea-
HWs (T. €. COTOBOro oneparopa), ycnyramm
KOTOPO MOTYT MONb30BATLCH TONBKO
"cBon” aboHeHTHI;

» FMCell-C — cranpaptHas demroco-
Ta C BLIXOHAOM B CETb 06LEero nonb3oea-
HUS C "3aMBIKAHVEM" BHYTPEHHUX BbI3O-
BOB E 30HE CBOEro obcnyxneaHus;

» FMCell-S — nepcnekTMeHOe pelue-
HWE ONepaTopcKoro Knacca ¢ MHTerpupa-
umen FMCell-C ¢ "dhemMTocoToBbIM™ KOHT-
ponnepom.

W HemHoro 6usHeca

Kak 6uino 3asBneHo Ha EBLICTABKE
"Ceasb-3kcnokomm 2010°, B komnaHum
MTC yxe cywectByeT npeasapuTensHo
npopaboTaHHas BUaHeC-MoOent WCMonb-
30BaHNa (GemMToCOoT ONS KOPNopaTUBHBLIX
none3osarenei nog Hassanwem “"Mos 3G
ceTk”. B Hell npenycMoTpeHs! 1 TPW pexu-
ma paboTbl: OTKPLITEIA (Ana Bcex aboHeH-
T0B MTC), NONYoTKPLITLIA (C NPUOPUTETOM
U159 COTPYAHWKOR) 1 3aKPLITLI (TONLKO ons
coTpyaoHukos). lMNpepnonaraetcs BO3MOX-
HOCTbE OpraHu3aumi 30HLI NeFOTHOM Tapu-
hUKaLWK rofIoCOBLIX BLI3OBOB B Npeaenax
30HbLI MOKPLITUS OOHOR WK HECKONLKMX
cemrtocoT. LieHa Bonpoca — e QMHOBPEMEH-
Has nnara, B TOM YWCNE 3a OpraHu3aumio
NLFOTHOM 30HLI, 06OpPYAOBaHWe W/unn ero
yCTaHoBKy. Paamep cknakw/nerotel, pasHO
KaK ¥ Npo4yve GUHAHCOBLIE acnekThl, Moka
eule B ctanum npopabotku. JlsrotHas 3oHa
NNaHVPYeTcs U ANA NoTPednaemMoro UHTep-
HeT-Tpaduka, 4T0 NO3BONAWUT 3aeiCTBO-
BaTh (EMTOCOTY B Ka4eCcTBE OCHOBHOMO
W PE3EPBHONO KaHana KoprnopaTueHoro
noctyna k cetw. lNpepnonaraeTcs, 4To no-
Ka opraHvMsauuqio kaHana nepenaqm naHHbIxX
ans heMTocoT Bo3sMer Ha cebs MTC. U
Mbl MOHUMAEM, YTO 9TO TONBLKO Ha4ano... M
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' | a puc. 5 nokazaHa cxema YK ¢ mogu-
© | GUUMPOBaHHBIM BXOOHBIM KacKafom,

. B KOTOPOM MpumMeHeH TpaHancTop 2SK170.

BepxHuii No cxeme TpaH3ucTop Npu aTom
nomkeH nmeTs BonbLIoe HanpsXeHre oT-
ceykn (4Tobkl o6ecneynTe MakcuMmansHoe
NOCTOAHHOE HanpsKeHne Ha CToKe
25K170) v 6onbLuoil Ha4yanbHbli TOK CTO-
ka. OH BbIn NnogobpaH M3 Yyucna TpaHsu-
ctopos KMN302BM. Takoe Bkmo4eHue

Ho B [13]. YK o6napan 4pesBbiuaiHo Bbi-
COKuUM ycuneHuwem (ceeitie 50 gB) wm
HEBLICOKMM KO3(®UUMEHTOM rapMOHUK
(0,05...0,06 %), ogHako B cnekTpe npe-
obnapann BTOpas M TPETEA TapPMOHWMKW
PaBHOI amniuTyapl, 4TO ABNAETCH, Mo
MHEHWIO aBTOPa, OCHOBAHHOMY Ha CBege-
Huax 13 [3, 8], HexenatensHbiM. Takum
obpasom. xota B cxeme SRPP ocyulecTs-
NAIETCA HYacTUYHaA B3aMMHas KOMMeHca-

7,5MA

C7 1000 MKX50 8 ;;gf 180

L2y

15mA 4278
8

Haunyuiive pesyneratsl no koagpguum-
EHTY FrapMOHWK MOMYy4MNMCE NPU MOCTPO-
eHun YK no TpaamumMoHHo Ans Namnosbix
KOHCTPYKLMIA CXeme: pe3nCTUBHLIN Kkackag,
¢ OM Ha exone v aHanor SRPP Ha Beixone.
Takoii YK peanvayeTtcs BCEro Ha Tpex TpaH-
anctopax. Cxema npveeneHa Ha pwmc. 6.
Buinu onpo6oeaHbl ABa BapwaHta — C
TpaHauctopom 2SK170 wnmu KMN303A so
EXOAHOM kackape. [NepBblii BapuaHT umen
HECKONLKO BONbLUMIA KOIDDULMEHT yeune-
HWA 1 COOTBETCTBEHHO MEHbLLUYIO Neperpy-
304HYIO CNOCOBHOCTL. ONTUManNbHLIM chne-
AYeT Npu3HaTh BapWaHT C NMepebiM Kacka-
nom Ha KM303A, oH 1 nokasaH Ha pyUcyHKe.

Buin onpoboean Takke YK ¢ kackonom
(no cxeme Bino4eHus OW-0OU) Ha Bxope.
3710t YK umen cambiil y3kuin cnektp rap-
MOHWK — MpUCYTCTBOBANM TONLKO BTOpan
W TPETbS, OOHAKO BTOPas rapMOHUKa W,
COOTBETCTEBEHHO, KO3(QOULMEHT rapMo-
HUK — eOuMHULBI NPOLEHTOB Npy HOMU-
HaNbHOM YPOBHE CUrHana — G Becbma
BEJINKW.

\ [na namepeHuii xapakTepucTuk Make-
28 ToB YK wcnonb3oeanace nporpaMma
Spectrum Lab co 3ByKOBEIMW KapTamu
R12 SBLive! w M-Audio Audiophile 2496, nu-
33K HEMHOCTL KOTOpLIX W Onpegensna no-
VT3 |-|: rpeLHOCTE NPOBEAEHHLIX MaMepeHuii. Ha
Bxoge YK npu M3MepeHusix BKAOYancs
K1303A %bgé%ﬁ 4acTOTHO-38BUCUMBIN aTTeHoaTtop, ¢op-
RIT* 2 MUPYIOLLMIA 4aCTOTHBIE MPeabICKaXeHns
no craHpapTy RIAA. MNpu uamepeHusx A4X
100 06wy pesynstathi KOPPEKTMPOBANWCE C YHETOM
- HewpeanobHocT A4X atTeHioaTopa u 3By-
KOBOW kapTkl. OCHOBHbIE NapaMeTph! onu-
cuiBaeMblx YK C BXOOHbIM Kackanom Ha
. KM303A (kpome cxembl Ha puc. 5) npu mx
RE ?‘8_0 2,7 MA paboTe Ha Harpysky conpoTuBneHuem
L% 3 € - okono 15 kOm (BXOn 3BYKOBOM KapThl)
Ry* c6 _L L C7 1000MKX % 15p  +278 npuBeAeHs! B Tabnuue.
1K O18 MK X506 ‘L 28 TUNWYHBIE CMEKTPB! CMIHANA YacToToN
C 12mA ali ) 1 kI Ha BhIxoae YK nokasaHbl Ha puc. 7.
Ve |—— Ha puc. 7,a npencraeneH cnektp npw
KI13038 C8 BBIXOAHOM HanpsbxeHun 1 B (neperpyska
LTMK 10 gB) ana YK no cxeme puc. 6, a Ha
V71 0 gZEMK R12 puc. 7,6 — NPV BBIXOOHOM HaMNPSXEeHUK
s 33K 0,5 B (neperpyska 6 nb) ana YK no cxeme
( J % pwc. 3. B suixogHom curHane YK ¢ Bxog-
VT3 HLIM KacKafioM fo cxeme puc. 3 [OMUHM-
KM303A %%ﬂ,’g%g poBana BTOpas rapMOHKKA, YDOBEHb KOTO-
Bxod R1f* r poii 6bin ot -50 oo -70 nE ot nepsoit, 1
S5mB ?‘0{? 06 TpeTks — ¢ ypoBHeM —70 ab unu meHbLLe.
== = It 4._“"' 3aeucumMocTu koadduumeHTa rapmo-
Puc. 6
MNapameTpel (no cxeme puc.) Puc.3 | Puc.5 | Puc. 6
5 HoMmuHankeHeli ypoBEHE BXOOHOIO curdana, MB 5
TPEHSUCTOPOR™ NOSBOMMAO elLe Gonbile Koa WneHus Ha JacTote 1 KL, AB 33..34 | 40..42 | 36..38
YMpOCTUTL CXEMY, NpakTnyeckn 6es yxya- T ¢¢’ Ym?pmmuk i Gt :l'.f'l PR
weHus napameTpoe (cm. ganee). Ha atoi waa'nb” = Ymm: & curHana ua Exone, % 0,05 0,06 0,04
Y cnefyiolwel Cxemax, Kak BapwaHTtax T —p——— noyposmo.
moaudukaumn kackapos YK wcxopHoih K=1%, 4B, Np¥ Un, = 27 B 17 22 25
CXembl Ha puc. 3, NponyweHsl B Hymepa- me“aefshxoﬂ“;g o o
LMK MCKJTIOHAEMBIE 3NTEMEHTHI. yacTote 1 kI, kKOM 47 | =40
Bein onpo6oeax makeT ycTpoiicTea, B OTHOLLIEHMe CUrHAN/LLIYM (HEBIBOLIGHHOB) B
KoTOpoM 06a kackapa BhIMONHEHB MO nonoce uacror 20...20000 My, A6 70 75 65
cTpykType SRPP. YcTpoiicTeo ¢ Takum OtknoHeHve AUX ot cTaHnapTa RIAA-T8 B +0.8 (onpepenseTcs
CXEMOTEXHWMHECKMM NOCTROEHWEM Onuca- nonoce 20... 20000 My, o6 KOPDEKTHDYIOLLAMIA L )

*B crarse A. HukutiHa [ 14] nokasaH peseps
YBENTMYEHUA NMHERHOCTH NOAOOHOR CTRYKTYDLI.
3ro TpebGyer nogbopa T ¢ onpeneneHHbIM
coNeTaHmemM XapakTepucTuK, HTO 3aTpyaHu-
TENBHO MPKU OrPAHNHEHHOM YUCHE TUMOB U 3K-
3emmnapoe [T, IMeloLUKMXCs y paguomobuTens.

OxoH4aHue.
Havano cm. B "Paguo”, 2010, Ne 9

uus HeNWMHEeMHOCTEer nney kackapa, pe-
3YNLTUPYIOLLMIA CNEKTP rapMOHUK Henb3s
npu3HaTe ONTUMAankHEIM MOTOMY, 4TO aTa
KOMMEHCaUMs NULLIL 4acTU4Has, npuyYem
YMEHBLLIAIOTCA B OCHOBHOM YeTHLIe rap-
MOHWKW. [ns nonysesus GnaronpusaTHoro
CnekTpa rapMoHWK B AONONHEHWE K Kacka-
Ay SRPP Heobxogumo Hanwque kackaga
6e3 koMneHcaLUu rapmMoHUK.

HUK (K;) OT amnnuTyabl BXOOHOTO CUrHana
(Ha yacTtoTe 1 k) 6GAM3KKU K NMHEWHBLIM
(pmc. 8): 3peck kpuBas 1 — ona BXOOHO-
ro Kackaga rno cxeme puc. 3; kpueas 2 —
NS kackapa no cxeme puc. 5; kpueaa 3 —
ans YK “Pacific”; kpuebie 4, 5 — ona YK
no cxeme puc. 6 (pasHuua B TPaH3UCTO-
pax Ha Bxone); kpueaa 6 — pna YK no
cxeme u3 [9]. Koroa ypoBeHb BXOgHOro



curHana meHee 5 MB, koadduumeHT rap-
MOHWK ONPegensncs YPOBHEM LWYMOR,
noMex W rapMoHWK W3MEepUTenbHOro
TpakTa (0,02...0,06 %). BuaHo, 410 nepe-
rpysoyHas cnocobHOCTE paccmarpuBae-
mbix YK He o4eHb BbicoKa.

YacToTHas 3aBMCHMMOCTE KO3(hULM-
eHTa rapmoHuk YK nokasana Ha puc. 9.
3pecb kpueas 1 — wuamedenws K. ans
BXOAHOrO Kackapa no cxeme puc. 3; kpu-
Bole 2, 3 — ona YK no cxeme puc. 5 (ans
OBYX 3K3EeMNASPOB TPaH3WCTOPOB); Kpu-
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sas 4 — ana YK "Pacific”; kpuebie 5, 6 —
ana YK no cxeme puc. 6 (C pasnuyHbiMm
TPaH3ucTopamMn B NEPBOM Kackage); Kpu-
Bag 7 — ana YK no cxeme w3 [9]. Bul-
XO[HOE HanpsXeHWe ANa BCeX BapuaHToB
BeiGpaHo paeHbiM 1 B. U3 atux rpadukos
BWAHO, 4TO 3aBMCWMMOCTW, Kak Npasunio,
KOPPENUPYIOT C aMnnuTyooi curHana Ha
exofe YK (c yuetom obpatHoii RIAA-kop-
pekumm). OCHOBHOWM BKNag B HENUHEN-
HocTe YK BHOCWT BXomHOW kackag (po
Lenei Koppexkuwn), HO PEXUM BbIXOQHOMO
Kackaja Taioke CWABHO BIWAET Ha 3TOT
napametp. Tak, Npu CONPOTUBAEHWUW
R2 = 240 OM k03D PUUMEHT rapMOHMK
Bo3pacTaeT Ao 0,26...0,3 % v He 3aBNCUT
OT 4acToTel BNAoTek Ao 1 kM. OTcloga cne-
AyeTr HeobxoauMOCTb TLATENLHOMo Nop-
Bopa pexuma BTOpOro Kackaga rno MuHW-
MyMY rapMoHVK Ha qactotax 60...200 My,
MocTpoeHWe BTOPOro Kackaaa Ha TpaHau-
cropax Krn3034, KMn3076, KN307T npueo-
auno k yeenvyenmio K. no 0,3 % Ha yacto-
Te 1000 Ny Nnpw YPOBHAX CUrHanNa Ha BbIXO-
ne 0,5...1 B. Kpuebie 2 1 3 Ha puc. 9 nnnio-
CTPURYIOT W3MeHeHue KoadduumeHTa
rapMoHUK NPY CMEHe 3K3eMMNNSPOoB TpaH-
3MCTOPOB BLIXOOHOrO Kackaga. MoHATHO,
4YTO 4acToTHasA 3aBUCUMOCTL KO3(PULM-
€HTa rapMOHWK onpepenseTcs pocToM C
HacTOTOW aMnnNUTYOL BXOOAHOMO CUrHana,
noaTomy no puc. 9 MOXHO CyauTE O Nepe-
rpy304HoI cnocoBHOCTY younuTeneii.

YK ¢ BXOOAHBIM Kackafom Mo cxeme
puc. 5 obnafaer HeckKoNbKO Ny4YlWKUMK
XapakTepuUCTUKaMK1, HYEM C KackKagom Ha
puc. 3 — Gonblunii KO3MOULMEHT youne-
Hua (40...42 pb), ny4wee oTHOLWEHWE
CUrHan/Liym, HECKONbKO MEHbLUAA HEeNW-
HeWHOCTb. CnekTpanbHLili COCTaB BbIXO[-
HOrO CUrHasna Takom Xe, Kak 1 y npeasiay-
wero sapuaHta YK. KoadduumeHnt rap-
MOHUK OLICTPEE pacTeT C ammnanTyLoin
BXOAHOro curHana (puc. 8, kpueas 2) ns-
3a Bonbluero koadbduumeHTa ycuneHus.
YacToTHas 3aBMCMMOCTE KoaddULMeHTa
rapMOHWK Ka4yecTBEeHHO Takas xe. Koad-
DULMEHT UHTEPMOAYALUMOHHEIX MCKaXe-
HWIA NPV NOJA4e CWUrHANOB C 4acToTamu
8020 v 250 Iy B OTHOLIEHUW aMNNUTYL
#4:1 1 BeIXOgHOM curHane okono 1 B co-
crasun 0,012 %.

3aBucumocTs koadduumeHTa rapmo-
HWK OT amnanTyabl BXOOHOro cyrHana ans
BapuaxTa YK no cxeme puc. 6 nokazava Ha
puc. 8 (kpveas 4 — Ha exope 2S5K170,
kpuBas 5 — Ha Bxope KM303A). 3aeu-
CUMOCTM OT HacTOThl — KpuBble 5 u 6 Ha
puc. 9 cooTtBeTcTBEHHO. KoadduumeHt
ycunexus 6uin 43,5 ab (25K170) n 36,6 0B
(KN303A) Ha sactote 1 «lu. Ons TpaH-
auctopa 2SK170 conpotveneHus pean-
CTOPOB COCTaBNSNM OPWEHTUPOBOYHO
2,7 kOm (R4) n 22 Om (R5).

Ina maketa YK "Pacific” koadpuumeHt
rapMOHWK OKa3ancA He 3aBMCHALLUM OT
4acToThl, OTKYOa ACHO, YTO BbI3BaH OH
rnagHbiM 06pa30M HENWHEHRHOCThIO Bbl-
XOQHOro Kackaga B COYeTaHWWM C OTHOCK-
TENLHO BbICOKUM KO3(DDOULIMEHTOM yCuie-
Hus YK (44 pB). KoadduumeHT rapmoHmK
BLICTPO pacTeT ¢ aMnAWTYOoH BXOOHOTrO
curHana.

M3 nony4qeHHBIX pE3yNLTaToOB Clenyer,
4YTO, K COXaneHwio, KackogHas cxema B
nepeom kackage YK cebs mano onpaegpi-
saer. [nartoit 3a CHWXeHWe BXOOHOW auHa-
MWYECKOIN eMKOCTW SBNSAINTCS NOBLILLEHUE
YPOBHA rapMOHWK W CHWXEHWe neperpy-

n.l*bme.a@uﬁsuoo :mooduog I
nJ*ojpei@|lew :ueLers wandy
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304HOI cnocobHocTu. Mpumerexve aund-
depeHuWanbHOro Kackaga Ha Bxone yee-
AWMYMBAET MNOMEX03aLMLLEHHOCTE U He-
CKONBKO CHUXKAET YPOBEHb HWU3LLIUX rapmo-
HWK, OAgHoBpemeHHo oborawias cnekTp
rapmoHuk. Moatomy oHO Takke mano cebs
onpaspbiBaeT, ocobeHHo ¢ y4eTom Tpebo-
BaHWs noafopa napkl TPAH3WCTOPOR Kac-
kaga no napametpam. OnTumManbHOR
npepcraenseTca cxema YK Ha puc. 6. Jo-
NONHUTENBHOE NPEUMYLLEECTEO 3TOro YK —
HebonblwolW noTpebnaemMblid ToK. Ig-
beKTbl, CBA3AHHLIE C BXOLOHOW eMKOCTLIO,
LETansHO He U3y4anuck, OHW MOryT BbiTb
KOMMeHcHMpoBaHbl Hagnexawmum nopbo-
POM LEneil YacTOTHOM KOPPEKLMA.

LlymoBbie cBO#CTBA MCnbiTaHHbix YK
pasnuMyanucb He CAWULIKOM CUALHO, XOTS
YK no cxeme Ha puc. 6 umeet 4yTh Bonee
BLICOKWIA ypoBeHb wymoe (—80 pb Ha
yactote 20 ), yem no cxeme Ha puc. 3. B
nobom cny4ae 9TOT YpPOBEHb MeHblue
WyMa HEMOW KaHaBKu NNacTUHKW Kak
MuHuMym Ha 10 ob, a peansHo pasHuua
ewe Gonbwe. M3 Tabnuusl BWOHO, 4TO
YAYHLLEHWS LUYMOBBIX CBOWCTB KOPPEKTO-
POB MOXHO A06UTLCA NPUMEHEHWeM
manowymsawwmx MNT, Hanpumep, 2SK170,
25K117 1 M nogo6HbIX.

JKCMNepUMEHTANBHO M3MepeHHbie AMX
[BYX KAHAJIOB KOPPEKTOpa No cXeme puc. 6
npencTaeneHsl Ha puc. 10.

[na cpasHeHus Buin cobpaH u UcnbiTaH
Takxe YK no cxeme ua [9]. Tunsl MT 1 mx
Ha4arbHbIE TOKWM CTOKa, & Takke gpyrve
petany 6einn noaobpaHsl B COOTBETCTBUK
C M3noxeHHeIMKU B [9] pekomeHaaumnami.
3tor YK B OCHOBHOM NoATBEPOMN 3aAB-
JIEHHBIE XapakTepucTukK (No koadguum-
EHTY rapmMoHuK gaxe ¢ 3anacom). Koad-
durumeHT yeunenms atoro YK Ha dacrote
1 kl'y okazancs paeHeiv 31,5 o6, AMnan-
TyOHas W 4acTOTHaA 3aBUCUMOCTH KO3d-
hULMEHTa rapMOHWMK OKa3annck HECKOMb-
KO Xyxe, 4em y YK no cxeme Ha puc. 6, HO
nyHlle, 4eM Y OCTanbHBIX MCMNbITaHHBIX YK.
Cnepnyet, 04Hako, ykasaTb Ha BbICOKMIA
YPOBEHL TPETLE rAPMOHWKW B CNEeKTpe —
OH CpaBHWM C YPOBHEM BTOpOM (pasHuua
10 0B 1 MeHbLLUEe, B 32BUCKMMOCTH OT YPOB-
HA curHana). 3akoH cnagaHus amnanTya
rapmoHuk y atoro YK He ctonk ontuma-
neH. B To ke Bpems npyu HU3KUX YPOBHAX
BXogHoro curHana (meHee 15 mB Ha
1 klU) B CNEKTPe NPUCYTCTBYIOT TONBKO
BTOpas W TPeTbA rapMoHukn. C ymeHblue-
HWEM YPOBHS CUrHana ypoOBEHb TPETLEMR
rapMOHKKK CHkaeTcs. A4X YK Ha Hu3kux

4acToTax AOBONBHO CUNBHO OTIMHAETCA OT
RIAA-78 paxe npu yBenu4eHW emKocTu
koHpeHcatopa C1 (o6o3HadyeHws no cxe-
me [9]) mo 0,25 mk®D, a C9 — po 1 mkd.
OTKIOHEHWE Ha CpeaHWX YactoTax oby-
CNOBNEHO HETOYHLIM NoaBopoM anemes-
TOB LeNei Koppekuvn (ToyHee, OTCyTCT-
erem nopgbopa). Ona nonydedHms npwu-
emMnemMoro pesynsrara no A4X B aTom kKop-
pekTope uenecoobpa3Ho U3MEHUTE CO-
NPOTUBNEHWS 3NEMEHTOB LENEN KOppek-
umvm;  R9 =62 kOm, R10 = 6,2 kOm,
R16 = 51 kOm (cumTtas, 4TO eMKOCTH KOH-
nexcatopos C4 n C6 ToyHo nopobpatsl).
Kpome yBenuyenus emkocti C1 1 C9 no
BbILLEYKa3aHHbIX 3Ha4YeHWId, eMKOCTU OC-
TanbHBIX Pa3genuTeNbHLIX KOHOEHCATO-
POB XenatenbHo yBenuuuTe XoTs Bkl o
0,1 MkD.

OkoHYaTenbHLIA BHIBOL O NMpenmyiiie-
CTBax WNK HegocTaTkax TOro WM WHOro
gapuaHta YK MOXHO fenate TONBKO Ha
OCHOBE MPOCAYLWBaHWUA, ONTUMWU3UPOBAB
AYX cucTemMbl ronoeka 3BYKOCHUMATENs —
YCUNUTEsb N0 M3MEPUTENBHOM NMNACTUHKE.

CpaBHUTENLHOE NPOCHYLUMBAHWE 3K-
zemnnapa YK no cxeme puc. 3, No oT3wiey
3HAKOMEIX paguonobuteneil, nposoave-
LWMX ero Ha [AOCTATO4HO BLICOKOKAaYeCT-
BEHHOI annaparype, BuiISBUN0 NpeumMyLLe-
CTBO B 3By4aHuK atoro YK no cpaeHeHumio ¢
OPYrMMK TPEH3UCTOPHBIMKW, MMEBLLUMWUCSH
B UX pacrnopsxeHun. 310 No3BONsSET peko-
MEeHOoBaTE NPUMEHeHWe onucanHblx YK B
Tex cny4asix, Korga ucrons3oBaHue namn
Nno TEM UK MHBIM NPUYKMHAM HE NpencTas-
NAETCH BO3MOXHBIM.

ABTOop Bhipaxaetr ©narogapHoOCTb
A. MaHakoBy 3a rniofOTBOPHLIE WOeW W
BHUMaHwe k pabore, a taxxe C. Areesy 3a
MOSIe3HbIE ANCKYCCUM W KOHCTRYKTUBHYIO
KDUTHKY.

JINTEPATYPA

13. Hester R. JFET SRPF RIAA Preamp. —
<http://www.diyaudio.com/forums/analogue-
source/64028-jfet-srpp-riaa-preamp.htmi>,

14. Huxmtie A. TlapameTpuyeckas nuHea-
PU3aLMs NONEBOro TPaH3WCTOPa WNKW Kak cae-

nate TBepAoOTensHelit "Tpwopn®. — <http://
www.aml.nm.ru/articles2/articles_2.htm>.
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MocTtaska nwWbbLIX 3NEKTPOHHLIX
KOMMOHEHTOE W KOMIMIEKTYIOLLMX.
Xvumus gna anekTpoHuku. [ocTaeka
nouToi B Mobyio To4ky Poccum opuan-
Yeckum W cuandeckum nuuam. Co
cKnapa v nop, 3axkas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147) 742026.

* * *

PAOVUOZETASIN — MOYTOM
no BCEW POCCUM!

Camblii LUMPOKWIA BRIBOP paguopeTa-
nel, sanyacteil AN PemMoHTa, paavo-
nobutensckux HabopoB 1 rafXeToB.

Hoewiii katanor "SNEKTPOHLLUK"
2010 r. — 150 py6.

107113, r. Mocksa, a/a 10

Ten. (495) 543-47-96,

8 (985) 366-87-86.
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' B gononHeHue K MAesM U3 nonynspHoi y 4a4HUKOB NPorpamMmel Ha
B “Hauneiii oTBET” asTop npegnaraer HeTpueuanbHoOe ogopmne-
HHUe aKyCTU4eCKO# CUCTeMbl, MCNOMbL3YyeMOoi 419 03ByYMBaHNA oMa
¥ OKpYXaloweid ero TeppuTOPUM C XOPOLWMM TOHANbHLIM GanaHcom u
AOCTaTo4yHONi rpoMKkocTeio. O HeHaBsAI34YMBOCTH 3BYHaHNa [ANA coce-
Aed Toxe He cnegyeT 3abbiBaTh.
PewueHue cOBCEM HE CNOXHOE, U MOXHO COOpPyAuTk mogobHoe B
cBOEeM gavHoM AOoMe, Ha BepaHae unu gaxe B 6ecenke.

Oes YCTpOWTb Ha [aqe XOopoLuyio
HAPYXHYID aKyCTUHECKYID CucTemy
(AC) noceTtnna MeHs AaBHO: IETOM MOYTU

BCE BPEMA MPOBOAMM Ha BO3AyXe, a nepe-
HOCHas annaparypa — He BeIXOA U3 Nono-
XeHWs: MacluiTab He TOT, Kypaxy Hem.

Puc. 1

LY
0,15m

[omaonok
(gdzotika 20 M)

2M

T

Coceaw naneko, HUKOro He nobecnokolo.
JloGoeoe pelieHne — BBIHECTM M3 JoMa Ha
rasoH kopnychyiwo AC — paccmatpusa-
NOCh KaK HENpakTUHHOE M AeMacKupy-
wee. M 8 pelumn cgenats BCTPOEHHY AC,
BOCMONL30BABLIMCE B KAYECTBE MOTOBOrO
aKycTu4eckoro ogopmMneHns noToNKOM
Teppackl (puc. 1). MNotonoyHeie AC xopo-
Lo 3apekoMeHposany cebs npu 03By4u-
BaHWW XONJIOB, TOProBLIX 3aM0B U OPYrux
nomMeLleHnin BonbLUoK NNowany, oT4ero
61 v He NopaboTaTe Ha OTKPLITOM BO3Y-
xe? Mpaspa, ans paboTel HA YAULE HYXHbI
AWHEMWYECKME FONOBKM CHeunansHoro
K/IMMaTU4eCKOro UCNONHEHWA, HO 38 HUMM
HE HYXHO Janexko X0OuTb: HOMEHKNaTypa
aBTOMOBWNBHLIX OUHAMWKOE AOCTATOYHO
LWMPOKa, OHW He BoATCA HM Nepenagos
TEMNEPATYPLI, HW MOBLILLEHHOW BNAXHOC-
TW — TONLKO NPAMOro NMonagaHusa BoAb,
Ho oTt aTtoro cnacaer kpuiwa. KoneyHo,
npoaymMate Mepsl, obecneymBalolme nbl-
nesatmuieHHocTe HY ronoeok, He nome-
waer. MNopseneHwe NPOBOLOKM OT My3bi-
KansHOro LeHTpa, 6yaem cyurarts, He Co-
CTaBWUT TPyOa ANA HACTOALWEro paamnosnio-
Butena — npu ANVHE aKkycTU4EeCKOro Npo-
Boga oo 10 m AOCTaTo4HO CeyeHus npo-
BoaHukos 0,35 mm?,

KoHcTpykums He Tpebyet ocobbix no-
ACHEeHWI, nogpobHocTM — Ha doTorpa-
duax. JuHamuk 3aKpenneHd C ThiNbHOR
CTOPOHBI OTPaXATENbHON OOCKK (YepTex
Ha puc. 1), 3aTem KoOHCTpykuma B cBope
YCTAHOB/IEHA B OTBEPCTME HA MOTOMKE
(puc. 2). 3to HamHoro ynpouiaeT paboTy:
cOoenaTte OTBEPCTWE B MOTOMKE TOYHO MO
nocagoyHLIM pasmepam AuHamMuKa Hese-
posiTHo cnoxHo. OTBepcTMe B OTpaxa-
TEeNbHOW JOCKEe fenaeTcs ¢ Takum pacye-
TOM, 4TOGHI rodp AuHaMWKa He Kacancs
ero creHok. TonwwHa oTpaxaTtenbHoi
nockn — 6...10 MM, HapyxHble pasmeptl
ONpeaensAlTCcA KoHdUrypauweih BeHTuns-
LIMOHHOI peLueTkn.

BeHTunaumoHHan peluetka wcrnons3o-
BaHa B KOHCTPYKLMWM HECNpOCTa: Hak/IoH-
Hble "Xamo3un” (puc. 3) OTKNOHSAIOT 3BYKO-
Bbl€ BOJHbI OT CTEHBI, CO30aBas paBHOMep-
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HOE 3BYKOBOE MOJie No Bcei nnowanmv Tep-
pacei (puc. 4). KTomy e BeHTUIALUMOHHER
peleTka He NPUBNEKaeT BHUMaHWe — B
OTNNHME OT CETKM, BXOOALLEH B KOMINEKT
AUHaMuKa.

lNog pykoin OKasancs KOMINEKT aBTo-
MOBWIIBHBIX ~ KO3KCWanbHBIX  TONOBOK
Prology PX402 [1] ans cTepeocucTemsl:
HY-CH ronoeku — ¢ noAuMnNponuieHo-
BbIM auddyaopom auametpom 10 cm,
BY nanyyatenu — pynopHsie guamert-
pom 18 mm. AuanazoH BOCNPOWM3BOAU-
Mbix wactor — 100 Iu,...20 My, nac-
noptHaa mowHocte — 30 BT. Bonee
Yem CKPOMHO no miobbiM Mepkam, HO
3By4aHWe B akyctuHeckom odopmie-
HUW NPUATHO YOWMBUAO — NPpONany pes-
Kue HoTku B nonoce CH v npopesancs
MSIrKWiA, HO OTYeTNuBLIN Bac — Heee-
POSITHLIN Ana Takux "Maneiweid”. O3By-
YuBaeMoe C A0CTATO4HON rPOMKOCTHIO
NPOCTPAHCTEBO NPOCTMPAETCH Ha napy
LEeCATKOB METPOB 3a nNpefens reppa-
Cbl — 1 3TO NPY MOLLHOCTW YCUNUTENSA
15 BT Ha kanan!

Bocnpouseepernve B nonoce HY
OLEHUBANOCHL Ha CNyX, UCTIONL30BancH
TECTOBLIA OWCK C 3aNWUChI0 TOHANLHBIX
CUrHaNoB pRaa 4acToT WM CKONb3SALLEro
ToHa B nonoce 20 MNu...20 kl'y npu
nuHerHon A4YX yocunutens. [na yactor
20 n 25 Ny 6N CRLILLHLL TWLWE NPO-
OykTbl uckaxeHwid, 30 v 35 'y eoc-
NpoOU3BOAUNINCE XPUNNO, HO Y3HaBae-
Mo, 40 n 45 Ny 3ByHanu no4tk 6es uc-
kaxeHuin. B awanazone 50...150 My
3ByYaHWe CTano COBEpLUEHHO YMCTLIM,
6e3 NpusBYKOB, HEPaBHOMEPHOCTL AHX
Ha cnyx Gbina HesameTHa.

Mpuwnocs BCECTOPOHHE Ppaso-
6patbca ¢ peHoMeHoM. Hukakoe aky-
cTndeckoe oOpMIIEHME HE B COCTOS-
HUWM MOHWU3UTE MOMHYI AOBPOTHOCTL U
4acTOTy OCHOBHOrO pe3oHaHca avHa-
MuKa. ABTOMOBUNBHLIE OMHAMUKK, Kak
npaeuno, paccunTaHsl Ha YCTaHOBKY B
6onbwom obveme (free air), n noaTomy
MMEIOT [OBONBHO BBLICOKYD A06pOT-
Hocte (0,7...1,2), yactota pes3oHaHca
nexut B auanasoHe 70...140 Ny v nuwe y
OVHaMuKoB Tunopasmepa 6,5 aoimva u
Bonee onyckaercs 0o 45...60 4. Y npume-
HEHHbLIX 3K3eMISPOoR 4YacToTa pesgHaHca
120 Iy, nonHas pobpoTHocTe — 0,8.

O6bem NOTONOYHOO NPOCTPaHCTBAa Mo
rpy6biM NpUKMaKaM npesbiwaet 2 m°
(6x3x0,15 M MUHYC 06bEM CTpONMA 1 06-
pewetkn), U gaxe Gyas oHO abcoMOTHO
repMeTyHbLIM, YacToTa Pe3oHaHca 1 Nos-
Has goBpoTHOCTE NMOBLIX AUMHAMWHECKMX
rofoBOK B TAKOM "3aKpbITOM Kopnyce” He
uamersTca. OpaHako obLem 3a NoTonkom
HEe repMeTH4eH, Nno CTbIKY KPbilUW CO CTe-
HOW MMEETCH HEepOBHas Lienb LUPUHOWN
1...2 cM, KOTOPYIO MOXHO paccmarpueaTb
Kak cypporatHuin "dazouHeepTtop”. Mpu-
KWMHEM 4acToTy ero HacTpoiku No hopmy-
ne us [2]:

Fu=s4eods_°

o

roe S, — nnowaaes oTeepeTus, oM’ V, —
obbem kopnyca, cM>.

Mnowaak wenm (rpy6o) — 1,5cmxBm=
=900 cm?, o6bem "kopnyca” — 2000 n (1),
a 4acToTa HacTpoiku ¢asouHeepTopa —
21 'y, S10i4 YacToTe COOTBETCTBYET ANMHA
BoNMHbl 16 M. Bot Tebe v "wenouka”! MNpa.-

(ru),

na, apdekTMBHOCTL Takoro $asonHeepTo-
pa COMHWTENbHA — 4YacTOoTa HACTPOMKW
CAWLIKOM [aneko OTCTOWUT OT 4acTOTeI Pe3o-
HaHca HY ronoeku (120 y), pa w notepy B
Y3KOW Lieny He NoAadaloTCA pacyeTy.
Teneps nofoWgem K 3afadqe ¢ Apyroi
cTopoHbl. TMpennonoxum — 6Gonbluve
YTEYKM MO NMEPUMETPY MOTOKA (MBICNEHHO

ybepem BOKOBLIE CTEHKM); TENEPb 3TO aKy-
cTudeckoe odopmneHne — "BecKoHeqHEIR
akpaH" (Npu paamepax 3x6 M 310 BRonHe
cnpaeepveo). Kakosa Gynet HuaLas Jac-
ToTa pabouero guana3oHa? HactoTa cpesa
BecKoHeYHOro aKpaHa, Ha KOTopol cnap,
AYX coctasnser 3 nb, onpegensercsa no

cnenyowiein dopmyne [2]:
V. 0,125
F=—2 S22 ),

a S (fw)

ts

roe V.= 340 m/c — CKOpOCTL 3BYKa B BO3-
nyxe; Q,; — nonHas 4o6POTHOCTL FONOBKMU;
S — nnowaas akpawa, M.

MNopcTaeue faHHbie B Gopmyny, nony-
YUM OPYroid, He MeHee BrnevyatnaoLmi
peaynerat — 35 My, 31o yxe Gonblue no-
XOXe Ha npaegy — OECATUCaHTUMETPO-
Bblii OMHABMWK C 4acTOTO pesoHaHca
120 Ny BOCNPOW3BOOMT 4aCTOTH Auana-
3oHa 50...150 'y oyeHb yBeaurensHo, 6e3
0BLIYHOrO ANA TakMx roNoBokK "ByoHeHus".
Bo BcAKOM cny4ae, TEOpWst NOKasbiBaET,
YTO MMEIOLLIEECH akyCTUYeckoe odopmie-
HUE KaK MUHUMYM He yxyauiaeT xapakre-
pucTUKKA AuHamuka. MNoxoxe, ynyywaer —
He yyneca nu?

ECTb elue 0fiHa COCTaBNSoLLas AaHHOro
aKyCTM4ecKoro oQopmneHns, a UMeHHo —

06beM Teppackl, OrPaHWYEHHBIA C Tpex
CTOPOH CTEHOM, NONOM WU MOTONKOM, a C
Tpex CTOPOH OTKPbITHIA. B 3TOM 06bEMme
BO3HMKAIOT MPAMBIE W KOCbIE CTOR4YME
BOJSHbI. JJMHaMUK YCTAHOBMNEH Y CThIKa NMo-
TOSIKA CO CTEHOW, NPV 3TOM YBENU4MBaAET-
CH O0NA KOCbIX CTOAYMX BOSH, a MOTONOK,
cteHa v non oBpaayioT nogobue pynopa,
paboTaloluiero BOBHe, 3a npeaenamu
Teppackl. 3107 apPekT 4acTo wc-
NnonL3yIoT Ha NPakTWKe, ycTaHaenu-
Bas AC Ha nony unu B yrny KOMHaThl.
A notonoyHelie AC NpocTo akennyarn-
PYIOT CTORMME BONHBI.

MNpyMeHaTE K Halemy "OTKpeITOMY
pe3oHaTopy” TPaaMUMOHHLIE METOALI
aKyCTMHECKOro pacyera NoMeLeHWin
HEe COBCEM KOPPEKTHO, HO gns rpyboii
OLEHKM OHW Npuroaxsl. Mpexae Bce-
ro, onpefenyM rpaHuyHyio 4acToTy
"nomeLleHuna”:

V
F=—=
- 3||'W
roe V.= 340 m/c — ckopocTh 3BYyKa B
Bga.u.yxe; W — o6bem nomeLLeHus,
M

(Tu),

O6beM, OrpaHWYeHHbLIA NoJIoM K
NOTONKOM, COCTaBNAET MPUMEPHO
40 m® (cpegHss BbicOTa MOTONKA
2,1 M, NMOC NPOCTPaHCTEO KPbinbLa),
a rpaHuyHas yactota — okono 100 'y,
BhliLLe rpaHM4HON YacToThl COBCTBEH-
Hble PE30HaHCHLIE HYacTOoTh! (B 3aKpbi-
TOM nomeweHuu!) cregyoT po-
CTATO4YHO MNIIOTHO, HO HKXKE ee Habnio-
¢ [Al0TCs OTAEnbHee obnactw, rae pe-
30HaHCHI rpynnupyioTcs. PesoHaHc-
HbLIE 4acTOThl ONPEAEnsioT No cne-
ayowen popmyne:

4 2] 4]

E. =8
leJm 2 \

roe V.= 340 m/Cc — CKOpOCThL 3ByKa B
Bozayxe; A, B, H — paamMepbl nomelue-
Hus B meTpax; k, |, m=0,1, 2, 3... —
k03 hULIMEHTE! KPATHOCTK.

Mepebpas Bce coyeTaHus KOag-
GUUWEHTOB, MOXHO paccyuTaTh peso-
HaHCHLIE 4acTOThl NOMELUEHWS U OTCOop-
TWpPOBATL WX B MOPAOKE BO3pacTaHus
(cm. Tabnuuy). Ho y Teppacki Toneko ogHa
CTeHa, U U3 BCEX MPAMLIX CTOSYMX BOMH
BO3MOXHbI TONLKO BEPTWKANLHLIE, @ NPO-
BONBHEIE W NoNepe4Hsle MoryT BbiTe TOSb-
KO kocuimu. MNMoatomy koadduumenTsl k, |
MOTyT NPUHWUMATL OTNWHHBIE OT Hy”A
3Ha4YeHWs, TONbLKO ecnu KoaddUUMeHT m

A=Gm B=3m H=2 m
k 1 m ki
0 0 1 85
1 0 1 90
2 0 1 102
0 1 1 102
1 1 1 117
2 1 1 ks
3 0 1 120
3 1 1 132
0 2 1 142
1 2 1 144
2 2 1 153
3 2 1 165
0 3 1 190
1 3 1 192
2 3 1 198
3 3 1 208
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‘H% 1 — Ha ocu uanyyenus, paccmosrue 0,5 m
. 2 — o0 yenom 45° K 0ou UaNyYeHUs, paccmoaHue 3
.2 3 — nod yanom 90° k ocu uanyYeHUS, paccmosHue 3 M
.2 4 — 1103 yanom 80%k ocu uanysenus, pacomoskue 7 PAC. D

HE paBeH Hynio. [Jns HaLWX LUeneil MoXHo
OrpaHnHMTLECS pac4eTomM npu m = 1, atoro
[OCTaTO4HO, Y4TOBEI NOHATE — Huke 85 My
CcTOA4MX BONH HeT. OaHaKo CTeHOK mano-
BaTto, a 6ac ects. HasepHoe, (hasonHeep-
TOp cTapaeTcs...

YT106bI OKOHYATENLHO YOOCTOBEPUTLCS
B peaynkrarax, bbina cHata AYX cucTemel
no 3sykosBomy gaeneHwio. MNpaepa, 3ame-
pbl NPUWNOCL Aenatb rMybokoM HOYbIO,
KOTOa 3aTvxXnn NTUHKW WM SNEKTPUYKN —
cenkcKas TMnHa obmanymea, oHeM ypo-
BEHb LWYMOB He onyckanca Hwxe 30 ob.
Ins Toro 4Tobbl MamepeHns Bbinv OCTO-
BEPHBIMKM, HEOBX0OMMO MpeBLILEHWE
cUrHana Hag YPoBHEM LUYMa MUHUMYM Ha
40 pb, a TeCTOBbIA AMCK 3aNMCaH OTHOCK -
TENbHO HEerpoOMKO W YCUNUTENb cnabeH-
KWA...

JAns uamepeHwi MCNonbL30Bancs Tec-
TOBbLIA OUCK C 38MUCLIO poaosoro wyma B

Nyuwumne HaGopbl M ragKeTsbi
otT "MACTEP KUT"

B MHTEPHET-MAFA3UHE "OECCU":

— Uundpoeoit USB-TepmomeTp
MP707 — 520 py6.

— MamepuTtens MOLLHOCTW 3AeKTpo-
aHepruv MT4011 — 988 pyb.

— Waromep ¢ aHannu3aTopoM XuUpo-
BOM TkaHn MT4060 — 395 pyb.

— OnekTpoHHbil Geamer MT4020 —
488 py6.

— MT6080 — Liwdposas asTOpyY-
ka — 3366 pyob.

— MT6022 — OnTtuyeckan Mbillb Ha
nanew, — 505 py6.

— Jatynk peuwxenns MP3100 —
673 py6.

— WHdpakpacHein Gapeep MT8045
OIS 3ALUMTE OT HENPOLLUEHHBIX rocTeln —
1010 py6.

— AnTucoH MT2010 — 274 py6.

— MT8030 — AsTtomartuyeckasa 3a-
LMTa KOMMbIOTEPA OT NIOBOMNBITHLIX KO-
ner — 897 py6.

— "OxpaHHuK 3peHns 1 ocaHku”
MT1040 — 1318 py6.

— EK-39 — 4YOO KWT. 9nekTpor-
HbIF KOHCTPYKTOP ANS Aetei or 5 Ao
12 ner, 39 cxem — 690 pyb.

! — EK-9889 — 4Y[0 KWT. SnexkTpox-
HbIll KOHCTPYKTOP Ans neteil ot 5 po
14 ner, 9889 cxem — 2040 pyb.

— WMmnynbcHeIli MUKponpoLeccop-
Hbili meTannouckatens "KOLLEM-51"
BMS8042 — 1276 py6.

— USB-ocuunnorpadp BM8020 —

' 2103 pyb.

nonoce 4acrtor 20 MNu...20 kf'y » nopra-
TUBHBLIM TPETLOKTaBHLI  aHanuaaTop
cnektpa Phonic PAA 2. MamepuTesnbHli
MukpodOoH pacnonaranca B cepenvHe
crepeobasbl Ans Tpex BapMaHTOB 30HbI
NpPOoCAYLWMBAHWSA:

— Ha pacctoaHumn 3 m ot H6asel y nona
(BepTUKanbHeIi yron 45°);

— Ha paccToaHuM 3 M oT Gasbl y Kpas
noTonka (BepTukansHsiid yron 90 °);

— Ha paccTosiHuK 7 M oT 6asel Ha
YPOBHE roosbl CUOSALLEro Yenoeeka (Bep-
TUkansHeA yron 80 °).

Ins cpagHeHus npueeneHa AYX ogHo-
ro guHamuka B GNvkHEM None co CHATON
pelweTkon (anf ucknoYeHus uHtepde-
PEHLIMOHHBIX MCKaXEHWI Ha HU3KWX HacTo-
Tax AWHaMWK BTOPOrO KaHana B 3TOM
namepeHun Bbin OTKMIO4EH). PesynstaTsl
M3MEpPEHWH MNpUBEOEeHs Ha rpagukax
puc. 5.

) T
. & o i - ¥ r

— Apantep K-nuuum BM9213 pna
NoAKMIOHEHWS NEPCOHANBHOIO KOMMBIO-
Tepa yepe3s USB k gvarHoctUHeckomy
kaHany (K- unu L-nuHWM) anekTpoHHoro
6Gnoka ynpaenenus (3BY) asTomobuns c
Lesnbio nnamocmm Y ynpaeneHus ero
byHKumsMKU — 880 pr

— lNepexoaHunk USB g COM BM8050
ans MK — 420 py6.

— BM2073 — 2-kaHanbHbIA yCunm-
Tent 3BYKOBbIX 4actoT (2x210 Br) —
2525 pyb.

— BM8039 — GSM uHTennekryans-
HOE YMpaensiolee OXPaHHOE YCTPOiA-
cteo "TAPOWAH" — 3471 py6.

— FM-TpaHcmutTep MK400 —
505 py6.

— SD/USB/HDD Mynktumenua-
nneiep ¢ HDM| Beixomom BMS500 —
1895 py6.

— BM9010 — USB BHYTPMCXEMHBIA
nporpammarop AVR MUKpPOKOHTpoOnne-
poe — 662 py6.

KoHcTpykTOpSBI, MOOYKM M Habopsl

peauctopos ot Ekits:

— USB-nporpammarop anst AVR-KOHT-
ponnepos EK-SPAO008 — 837 py6.

— EK-7208PW-Module BonstmeTp+
+amnepmeTp — 820 pyb.

— EK-SAHOOO03R-200 — wmwuHwua-
TIOPHBIA UMDPOBOI BCTRAVBAEMbIA am-
nepmetp (go 200 A) NOCTOAHHOrO TOKa —
380 pyb.

— EK-R0603/170 HabGop YW pe-

_ 3UcTOpoB (eauHuubl OM — eavHWLb!
MOm) Tunopaamep 0603, 170 HoMMHA-

noe no 24/25 wr. — 850 py6.

BuiBoAL!

1. PeweTka npekpacHo cnpaensercs
CO CcBOeil OCHOBHOW 3apa4en. OHa He
TONBKO CKa304HO pacluimpsieT guarpammy
HanpaeneHHoOCTY Ha BLICOKMX YacToTax
{Bnnotsb o 10...12 k), HO 1 HUBEAWPYET
nedektsl AHX camoro gwHamwuka. Bel-
MAAWT, NPaBaa, He TEXHWYHO, HO ECNK MNo-
KpacwTb B YEPHBLIA LIBET...

2. Xots Ha 4actoTtax Huwke 100 Ny or-
faya auHamuka nagaer, xon AHX B npege-
nax Teppackl onpegenseTcs pacnpeaene-
HUEM CTOAYMX BOSH W 3aBUCKT OT BuiGopa
TOYKW NpocnylwmBaHus. Bripoyem, B ava-
nasoHe 40...80 Ny ara 3aBUCUMOCTL yxXe
ocnabnaercs. 3a npeaenaMu Teppack
BAWSAHWE CTOSYUX BONH MNPakTUHECKW
mcyesaer U AYX cTaHOBMTCH AOCTATOMHO
MagKomn.

3. Ecnu BCnoMHWTB, 4TO0 Hike 40 [y
AOWHaMWKKM HUYEro He BOCTMPOW3BOOSAT W
noeepuTh rpacdukam, 1o Wweneeoi daso-
VHBEPTOP Ha Kpbille Bce-Taku paboTaer.

4. C yRenv4eHnemM paccToaHus Mexay
MukpodoHoM 1 AC (B npenenax 30HbI
o3ByyaHus) ee AYX ctaHoButcs Gonee
paBHOMEpHOW. OCoBeHHo 3TO 3aMETHO Ha
CpenHWX 4acToTax.

JINTEPATYPA

1. AKYCTUHECKIME CUCTEMBI Cepin PLATINUM. —
<http://www.prology.ru/asp/group/1037_
sessid=dhdotlbitcyumfusfotodmjmnrezjzkr>.

2. Cnpaso4Has KHWra pagmoniobutensi-KoH-
cTpyktopa. Moo pen. M. M. Yucrakoea. MPE,
Bhin. 1195. — M.: Paﬂwoucaﬂah 1993.

— Habop peauctopoe EK-R1206/168
— 750 py6.

— Habop peavcropor EK-R0805/169
— 750 py6.

A Take:

— Undpoeas wikana TpaHcuBepa —
850 py6.

— Habop "Yactotomep 10 My —
250 MIy" — 550 pyb.

— Habop petanein EXTRA-PIC-KIT
Ans cBopku nporpammaropa EXTRA-PIC —
650 py6.

BHYTPUCXEMHBIM OTNaa4YMK YCTPOWCTB
Ha PIC-konTponnepax MICD2-MC1
(aHanor MPLAB-ICD2) — 1700 py6.

W mHoroe, mHoroe gpyroe!

Bcerpa B npogaxe Habopbl petanei
AnS camocToATenkHoN cBOpKM, Kopny-
Cbl, paguoneTanu, Marepuansl n obopy-
A0BaHWe ONs Nankn.

OnucaHue U XapakTepucTUKKW CMOT-
pute Ha http://www.dessy.ru .

107113, r. Mockea, a/a 10.
3eonunTte! Cnpawmeaite! 3akasbi-
saiTe! lNo GecnnaTHOMy MexOyro-
pogHoMy Homepy: 8-800-200-09-34
c 9-00 po 17-30 MSK, no e-mail:
post@dessy.ru wnu Ha caiite
www.dessy.ru

31K 1 MHOrMe gpyrve Habopsl, yanst 1
Moaynu  Ans  paguoniobuTensckoro
TBOPYECTBA, 8 TAKKE KHWMA Bbl MOXETe
npuobpecty No anpecy: marasuH "Tex-
HUHEecKas KHWra" Ha TeppuUTOpUK KHMX-
Hol sApmapku B T JlloBepusl (MO),
yn. Bonkoeckas, nom 67.

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

ni-olpei@insuos 1lmooduog
nJrojpel@jiew :uaLerd wandy
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@ BapuaHT 6noka ynpaBneHus
YKB npueMHuKa ¢ CUHTEe3aTopom
4yacToThbl HAa Mukpocxeme LM7001
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Bonpocsi: consult@radio.ru

MNMpuem crareii: mail@radio.ru

PAOMO Ne 10, 2010

T. HOCOB, r. Caparos

lMpegnaraemoe ycTpoOWCTBO npegHazHaYeHo Ans paavuoBeLlya-
TeneHbix YKB YM npumeMHUKOB Cc CMHTE3aTopaMy 4acToThl HA MUKPO-
cxeme LM7001. OHO uMeeT NpoCTYi0O KOHCTPYKLUMIO, obecrneYynsaer
UX MepecTporKy Mo 4acrote, a B Ka4YecTBe MHAMWKATopa HaCTPOHKN
APUMEHEH CTPeNoYHbIA M3MepUTenbHelii npubop — Mukpoamnep-

meTp.

O nucadusa YKB YM pagmonpuemHukoB
C CMHTE3aTopamu 4YacToTkl W CBETO-
AvogHsivMy mnn KK neavkatopamu 6einm

DA1 78L05
+9B a—3rsTH

CBwwin
51 (aHrkopep)
Pec12 R1 H
DD1 PIC12F629-E/P
21 T

&
)]
o |

(5]

GP4

PA1 100 mKkA

T— K ewe. 1 DD1
oy =k

10 mr x

L" .36 K Bbie. 8 DD1

GP5|MCU|GPOI=—® CE
GP1=—® CL
GP2l=—— DATA

HpA)

Puc.1 ==

paHee onybnwkoeanel B "Paguo” [1, 2].
Bnok ynpasneHus aTumMu paguonpuemMHmn-
KaMW MOXHO YNpPOCTUTL M MOBLICUTL Ero
3KOHOMWYHOCTh, €CNAW ANS MHAMKaLWUK
4acToTbl NMPUMEHWUTL CTPENOYHBIA uame-
puUTENBHLIA NPUBOP, a U3 OpraHoB yrnpae-
NEHWs1 UCMOML30BaTh TONMBKO MEXaHu4e-
CKWiA aHkopep. 3toro Habopa KOMMOHEH-
TOB JOCTATOYHO, 4TO6E 06ecneqYnTs nepe-
CTPO¥iKy NO 4acTOTE BO BCEM AManas3oHe, a
Ha UHOWKATOPEe MO MPONOPLMOHANBEHOMY
OTKJIOHEHWMIO CTPENKW OLEHWTb 4acToTy.
MpakTuka nokasana, 4YTO Takoi cnocob
YNpaeness 1 MHOMKauUMM 00BONLHO Npw-
BRekaTeneH u ynobeH,

Cxema Bnoka ynpaeneHusl nokasaHa Ha
puc. 1. Ero ocHOBa — MUKPOKOHTPOMNEP
DD1. lNepecTpoiiky No 4acToTe OCYLLEecTB-
NAKT MEXaHWYECKUM WHKPEMEHTUPYHO-
wum aHkogepom S1. MHdopmauws o no-
CnedHei HacTPOWKE COXPaHAeTCH B 3Hep-
rOHE3aBMCHUMON NamMAaTV MUKPOKOHTPON-
nepa npw BelKIOYEHWW NUTaHWE W aBTOMa-
TUHECKM 3arpykaeTcs npu NocneayoLwem
BKMO4EeHUU. MIHOMKATOPOM 4acToThl Ha-
CTPOMKKU CNYXUT mMukpoamnepmetp PAT.
Llikana wHomMkaropa nuHeiiHa, 4to obner-
YaeT ee rpagyMpoBKy M NO3BONAET NOAy-
YUTb BLICOKYIO TOYHOCTE HACTPONKHK,

Bce petanu, Kpome MUKpoaMmnepmeT-
pa, yCTaHaenWBaloT Ha neyaTHoil nnare
(puc. 2) w3z ogHocTopoHHe donbrupo-
BAHHOrO CTEKJIOTEKCTONWTa TONLMHON
1,5...2 MM. 3HKOOEP MOHTUPYIOT CO CTO-
POHBI MEYaTHbIX NPOBOAHWKOB. BHEWwHWiA
BW CMOHTMPOBAHHOM NnaTtel NokasaH Ha
puc. 3.

MpUMEHEHL! NMOCTOSHHLEIE PE3UCTOPSI
MIT, C2-23, nopcTpoeuyHblii MHoroobo-
POTHEI — 3296W 1nu ero 0Te4ecTBEeHHIN
ananor Cr5-2B6. OkcugHblii
KOHOEHCATOP — WMMOPTHLIA.
MwukpokonTponnep PIC12F629
3aMEHUM Ha MWKPOKOHTPON-
nep PIC12F675, npuyem ans
KaxXgoro w3 HUX UMelKTcH
KoAbl "MPOWKBKK”. JHKOAEp
PEC12 MOXHO 3amMeHWTb Ha
PEC16 winu EC11 ¢ cobmiope-
HUEM MPaBWIBHOCTW BKIIO-
YeHus no uokoneske. Homwu-
Hanbli COMPOTHMBNEHWIA W KOH-
[EeHCaTOpPoB MOryT OTNM4aTh-
CH OT yKasaHHblX B npepenax
+20 %. B yctpoiictee mMoOxeT
R2 6bITE MPUMEHEH CTPENOMYHLIR

47 x WHOWKATOP C TOKOM MOMHOro
otknoHeHusa ot 100 mkA no
10 mA. Homuuan peawuctopa
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EBD Q=T
ED &
[ -] o-0ED
o B8 o
35 -
R2  PA1
o doo || 0
+9B -t R1 —
DATA=<f—= o5 40 ¢ 0B o
CL =}—o 0 othog $1
CE<too0oDMollop o
O6uuh <«4—o o8 o —
3o ol
o] % T[)M 02 %C’I (0]
OBuwa +-BB
Puc. 2

dain Mpaska PIC Ycrawoskn Aseic

R2 ykazaH pns MukpoamnepmeTpa C
TOKOM MONHOro oTknoHeHus 100 MkA,
noaToMy Npu NPUMEHEHNM UHAWKATOPOB C
BONbWMM MaKCUMAaNEHEIM TOKOM COMpO-
TUBJIEHWE 3TOr0 peavcTopa Heobxooumo
NPOMNOPLIMOHANBHO YMEHBLUUTL.

[nanazon nepecTpoikKu NpUemMHKUKa,
3aN0XEeHHbIN B WCXOOHOM TEKCTE MNpo-
rpamMmMesl MMKPOKOHTPOMNEPa, COCTaBnaeT
87...108 MI'L. OpgHako ero rpaHuLbl MoX-
HO WM3MEHWTb MYTEM 3aMeHbl 3HAYEeHWIA
KOHCTAHT B SHEProHEe3aBUCUMON NamaTu
MWKPOKOHTPONIEPA MpW 3anvcwu npo-
rpaMMel B €ro namsats. IT0 NO3BONGeT
apanTypoBaTe 610K ynpaeneHus rnog, KoH-
KPeTHbIN NPUEeMHMK U AnanasoH ero pabo-
4ux 4actor. Hanpumep, ecnv B Bawem
pPErvoHe paaMoBELLaHWE OCYLLIECTBIAETCA
B avanazoHe 100...105 MU, TO MOXHO
YCTaHOBWTL 3TOT YACTOTHLIA MHTEpBan. Ho
Ana nioBoro AvanasoHa BbIXOOHOW CUrHan
MUKPOKOHTPONNEPa OTKNOHAET CTPEenky
MukpoamnepmeTpa ot 0 oo makcumans-
HOrO JeneHns wkansl. Takum obpazom,
npu U3MEHEeHWW AnanasoHa NepecTponkn
OyoeT W3MEHATLCH W UeHa [OeneHuvs
LUK&bI.

HacTpoiika ycTpolcTBa CBOOWUTCS K
ycTaHoBke peauctopom R2 crtpenku Ha
MakcuMankHoe AeneqHue wkans. MNpenga-
puUTENEHO HeobXxoauMo coenaTtk He MeHee
peaguaty oBopoToB SHKOAEPAa Mo 4aco-
BOW CTperike [Nns rapaHTVpPOBaHHOTo [0-
CTUXEHWA MAKCUMaNbHOro 3Ha4YeHns
YACTOThLI HACTPOWKM.

Janee paccMOTpuUM METOAWKY ycTa-
HOBKM FpaHuL, AWanazoHa, B KOTOPOM
6yner pabotate npuemMHuk. [n\ atoro B
nporpamme Ha MK, Hanpumep WinPic800,
OTKpbIBaOT dann "npowneku”. 3artem
oTkpbiBatoT BKnanky EEPROM. Mo agpe-
cam ¢ 0x2102 no 0x2105 HaxomaTCcH
3HA4YEHWSA KOHCTAHT KOJ0B BEPXHER U HNX-
HEel yacToT gwanasoHa pabouux 4acToT
(puc. 4).

3Ha4YeHus 4YacToT NpeacTaBneHbl B
wectHapuatepuyHom dopmate. Hanpw-
MEep, BEpXHEeA 4acToTe COOTEETCTBYET
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yncno 2A 30 (unm 10800 B BECATUHHOM
cuncneHun), a HuxHein — 21 FC (unmn 8700
B gecatudHom). [lns omanasoHa nepe-
crpoiiku 95...105 My HeoGxoaumo BBee-
cTi 3xHauveHus 29 04 u 25 1C coorteeTcT-
BEHHO.

JINTEPATYPA

1. Hocos T. Buiroeoil YKB npuemunk ¢ und-
poBELIM ynpaeneHwem. — Paguo, 2010, Ne 6,
c. 16—18.

2. Hocoe T. YKB pafvonpuemHuk M3 TIoHe-
pa aetoMarHuTone. — Pagwo, 2010, Ne 9,
c. 20—22.

sepe o anpecy <ftp://ftp.radio.ru/pub,
2010/10/fmradio. zip>. |

MOJIYNEBHAS PEKJTAMA

Yenvens om, & "Paume”, 2010, Ne &, ¢, 3

OTeyecTBEHHbLIE U UMIMOPTHLIE
paguopeTanu Ana pemMoHTa
paguoannapaTtypbi, aBTOMOBWNIBHOI
BNEeKTPOHMKMW M ObITOBOM TEXHUKK!
Mukpocxemsl. TpaHauctopsl. Cra-
6unuTpoHsbl. PeaucTopsl. LUneidsl.
KoHgeHcaTopsl  KepaMW4eckue,
NNeHoYHbLIE, NOACTPOEYHLIE, 3NEKTPO-
NUTHMYECKKME, BLICOKOBOMLTHLIE. Mexa-
HWKa OnA BUOEOMarHMTOGOHOB, BU- |
| peokamep v aypuotexHukn. Ceeto-
avopsl v doTtogvoapl. MNaHensku ons
Mukpocxem. Kaccel Bcex pazmepos
ONs XpaHeHus menkux pertanew. Jla-
. 3epHble U Bupeoronosku. YWM-ane-
| MeHTbl. MHoroe apyroe. OnTtoBas M
| PO3HWMYHas MNpofaxa exXenHeBHO oOT
9.00 go 18.00 no agpecy:
Poccua, Mockea, MNaTHuLkoe wocce,
. gom 18, TK "MutuHCKUiA pagnopbiHOK”,
3-i1 aTax, naBunboH 546. MNpoean ot
. MeTpo "TywwmHckas" aBt. Ne 2, 210, 266.
JHocraeka no4toi no Poccuw.
MNpaiic-nucTel Ha 6ymare v CD.
Kontaktei: 107045, r. Mockea,
- ab. aw,. 41,
I www.S-10mitino.n .

* kK

HYUMN-HH — papvoperany NOMTOMN.
MukpoKOHTpONNEepsl, [aTYNKH,
XKW, ceeToauonsl 1 a4p.

www.chipnn.ru

v, e *

WHTepHeT-marasmH
ELITAN.RU

1 000 000 HavmeHOBaHWIA BNEKT-
POHHEIX KOMMOHEHTOB, MaTEpuanoe
WHCTPYMEHTOB. MuHumanoHeIi 3akaa
HE OrpaHnyeH.

Jocraeka — NO4TOR, Kypbepom wu
aBTOTPaHCMOPTHBIMU KOMMaHUAMMN.

DLns 3akazos ot 5 000 py6. noctas-
ka no Poccum — BecnnatHo!

MyHKTH BbIOQA4X 3aKa30B CamMo-
BoiBo3oM B Mockee, C.-lMetepbypre,
WMxescke.

Onnata oHnaiiH nnu yepes 6aHk.

OTcnexuveaHue 3akasa Ha cailTe.

Caiir: www.elitan.ru |

Ocuunnorpaduyeckasn
nNPUcCTaBKa K KOMNbIOTEpY

10. MAPTBIHIOK, r. 3aTtobonbcCk,

epTexun nevYaTHbiX nnat BXOOHOro

OENUTENS HaNPMXEHWH, BXOOHOro
YCUAWUTENA M OCHOBHOrO MOAYNA nokasa-
Hbl HA puc. 7, puc. 8 n pmMc. 9 cooTeeT-
CTBEHHO, a Ha puc. 10 v puc. 11 — yep-
TEXW NNaT MOAYNA ransBaHUHEcKol pas-
BRA3KKM W Bnoka nutadws, [1na warotoene-
HWS NNaT NPUMEHEH OOHOCTOPOHHE DoNb-
rMPOBaHHLIIA CTEKNOTEKCTONUT TONLLMHOR
1,5 mm.

Kazaxcran

rHespo XW1 — RCA, posetka XS1 —
DB9S, Bunka XP2 — DBIP. MNoHmxatowwmi
TpaHcopmatop T1 — ¢ HanpsxeHuem
Ha BTOpM4HbIX 06moTkax no 10 B npwu
Toke Ao 250 mA, T2 — C HanpsXXeHNeM Ha
BTOpu4HOi obmoTtke 9 B npu Toke po

150 mA. Mukpocxembl cTabunuMaaTopos

HanNpPsXeHWn YCTAHOBNEHbLI HA ABYX Tern-
NIOOTBOQAX, KOTOpble npencTaeBnsior
coboi nnacTuMHel U3 AanMWUHWEBOro
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MpUMeHeHsl NOCTOSIHHBIE PE3UCTOPbLI
MNT, C2-23, nepemeHHblin — Cl4-1,
OKCUOHBIE KOHOeHcaTopbl — K50-35 wnun
MMNOPTHBLIE, NOACTPoeyHbIe — KT4-23 (8
penutene) u KNK-M (8 ycunutene), oc-
TanbHble — K10-17. Pene K1—K5 —
SS1A050000 nnw ppyrue repkoHoBbIE, ©
paboumm HanpskeHuem obmoTtkm 5 B. BY

Puc. 8

nncrTa TONWWHOA 2 MM pasmepamu
45x120 mM. Mwukpocxembl LM337 ycra-
HOBNEHLI Ha OOHOM TEnnoOTBOAE,
LM7805 — Ha BTOpOM, NpU4YEeM MUKDO-
cxema crabunuaaTtopa DA1 mogyns rane-
BaHWYECKOW PasBA3KM YCTaHOBNEHa ue-

pea U3oNALMOHHYIO npoknaaky. Mukpo- |

cxemy ALIN DA1 ocHoeHOro mopayns
xenarenbHo cHabauTb TennooTBOAOM —
NNacTUHOW U3 IMCTOBOIO anioMUHWUA TON-
wrHoi 1 MM 1 pasmepamu 55x45 mm.
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Ee kpensaT k nnate Tpems Gontamu M3 ¢
HaAETEIMW Ha HUX NPYXUHAMKW, KOTOPLIE
U NpMXUMaIOT TENNOOTBOA K KOpnycy
MWKPOCXEMBI, MPUHEM MEXAY MUKPOCXEe-
MO ¥ MAACTUHOW cnenyetT NPONOXUTh
TOHKWIA CNOWM TENNONPOBOAHOM NACTHI.

Bce nnatel, fABa TENNOOTBOAA W NMOHW-
¥awwwe TpaHcdopmaTopsl yCTaHOBREe-
Hbl Ha LWACCK W3 CTEKNOTEKCTONMUTA UK
AMNOMUHWA TOMWMHOW 2 MM W pasmepa-
mMu 170x170 MM meprneHaukynsipHoO ero
nosepxHoctn (pwuec. 12). UWaccw Ha
CTOWMKax KpenaT B KOPNyc W3 NWUCTOBOMO
MmeTanna pasmepammn 200x180x70 mm
(puic. 13), Bunka XP2, rHesgo XS1,
BhIKNIOYaTENE MUTAHWA SA1 U NnepemeH-
Hblil peauctop R3 ycTaHoBneHsl Ha 3af-
HE CTEeHKe KOprnyca, a BXOAHON pasbem
XW1, nepekntoyarens SA2 n ceeroguop,
HL1 — Ha nepepHeit. YcTpoiicTBo nog-
KNIOYatnT K KOMNLITEPY SKPaHWpOo-
BaHHEIM kabenem AONWHOW Ao 2 M.
Pacnaiika Bunku XP2: 2 — Boixopn ne-
pepativka npuctasku (TXD), 3 — Bxog
npuemHuka npuctaekm (RXD), 5 —
obumit.

Ons paboTtel ¢ NnpucTaBkol paspabo-
TaHbl nNporpammel, paboTtawlwwe B cpe-
nax DOS w Windows (nporpamma gns
DOS moxer paboTtate HenpaswibHO Ha
COBpPEMEHHLIX KOMNbOTEpax, asTop
WUCMONL30Bas €e Ha KOMMLIoTEpPe C Npo-
ueccopom 80386). MNMporpamma ans DOS
Hanwcava B cpepe Turbo Pascal 7.0, a
ans Windows — s cpepe Delphi 7.



50

0

K eb.2DA3 K euie.30A3 K eue.2DA2 K ewie.3DA2

: T
l

(@] O
VD1-VD4 C8 c7
G e
e [ oo oo
L VD‘ID% oe—I 1—o Vﬂg% ot
I VD12 g
e R2
B R4
7l ca
v ¥ czj—_i+ 1 Croedre C13°_*H'° - -
e ofpocu oo ﬂua_*a
2 D
~T1° vos-vos oo c12 oke Ty
o) T C1 (o)

i
|<ammDM¢ l 'IV? ¢ ¢ 'L

K ewe.1DA3 5 K ewe.1DAZ
K euie.2 DA1

Puc. 13

— K puie.30A1

Mporpammel paccuuTaHsl Ha paboty c
noptom COM1.

Jns Havana paboThl C NPUCTABKOK Cne-
OYEeT HaxaTb Ha akpaHHyio kHonky "Crapt”

B OKHe nporpammel. B npasoi 4acTu okHa

(puc. 14) ycTaHOBKOW METKW BeIOWpaoT
YYBCTBUTENBEHOCTL MO BEPTUKANN U PEXUM
CUHXPOHW3AUMW, B HWKHE YacThn — OBu-
KOK, KOTOPbIiA No3BONAET U3MEHRTL CKO-
pOCTL pas3BepTkuy, cCrpasa OT OCuUWMINo-
rpamMmmel — OBWXOK Ans Bolbopa ypoBHSA
CUHXPOHU3aLMK.

LOna nporpammupoBaHus Gein npume-
HeH nporpammarop AVReal [2]. HazHave-
HUWe BbIBOAOB rHe3pa XS1: 1 — obwwia,
2 — MOSI, 3 — SCK, 4 — MISO, 5 —
RESET, 6 — +5B.

Cieporaanim
© Bumnoussea
O Noaposms
O Mo enay
Efaon
@2
(8]:17)
Ouz

Ralili )
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Ooe

JIMTEPATYPA

1. Hosppauee A. Lindposoit ocumnnorpa-
uueckmii Gnok — Papwo, 1991, Ne 4, c. 57—59;
Me 5, c. 54—57.

2. AVReal — nocnepoBatenbHbIA nporpam-
matop AVR. — http://real.kiev.ua/avreal.

| Ot pegaxumm. TekcT W KOl NPOrPammBl |
| MMKDOKOHTPOJIIEpAa, a TakXe YrNoMAHYTHIE |
nporpammel Ans DOS u Windows HaxoasTes |
Ha Hawem FTP-cepeepe no agpecy <fip:// |
| ftp.radio.ru/pub/2010/10/0sc.zip>. !
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' ABTOMaTMuyeckoe paspsaaHoO-
. 3apaaHoe yCTPOMUCTBO

AN aKKYMYNATOPHbIX OaTapew

H. MA3EIA, r. XapskoB, YkpanHa

MpaeunsHana 3KcnnyaTayus akKyMYAsiTOPOB W aKKyMyNATOPHbIX
6arapeii pa3nnyHbIX TUITOB BO MHOrom obecrneynBaer ux JOAroBeY-
HOCTb M HageXHoCTeb. [na 4acTUHYHOro MAK NMOIHOro BOCCTaHoOB/e-
HUA eMKOCTH, a TaKXxe ycTpaHeHns "aggekra namaTrn” pekomeHay-
eTcs TPEeHUPOBKA aKKYMYJIATOPOB NpoBefeHNeM HeCKOJIbKUX LUKITOB
pa3psiaku-3apaakm. lpegnaraemoe ycTpoWCTBO aBTOMaTu3upyer
aror npoyecc. OHo paspaborano gna ob6ecnyxumueanus Ni-Cd, Ni-Mh,
HO MOXeT ObITb MCIONIb30BaHO AN AKKYMYNATOPOB U APYruX TUMOB.

pegnaraemMoe yCTPOMCTBO nocne
NOAKMIOYEHWA aKKyMynaTopHoi GaTa-
pew cHavana ee paspsxaeT, 3aTem 3aps-
XKaeT, Noc/ie 4Y4ero NepexoauT B Pexum
OXMOaHWa. HanpsxeHua paspsanku v 3a-
PRAKW NpeaBapuTenbHO YCTaHaBNMBAIOT B
uHTepeane 1...12 B, a Toku paspsagku K
3apsnku — B uHTepsane 0...0,25 A.
Cxema ycTpoiicTBa nokasaHa Ha pmc. 1.
OHO copepxuT 6nok NuTaHus, ctabunuaa-
TOpLI TOKA pa3pagky 1 3apaaky, a Takke
y3en ynpaeneHus v uHoukauwn. Brnok
nUTaHna cobpaH Ha NoHWKAIOLLEM TPaHC-
dopmaTope T1, BeINpAMUTENE Ha OWOA-
HoM mocTe VD1 co crnaxwuBalowmm KOH-
neHcatopom C1 v uHTerpansHom crabu-
nuaatope HanpsxeHus DAZ2. BeixogHoe

. Hanpsxenwe ctabunuaaropa, Kpome nu-

TaHUA MUKPOCXEM W OPYrux SNemMeHToB,

Vcnonk3yeTcs kak obpasuoBoe Ana KoHT-
pons 3a HanpsxeHWeMm akKyMyNsTOPHOMN
6artapeu. BoixogHoi Tok craBunuzatopa
He npesbiwaeTr 15 MA 1 NpakTUYeckn He
B/IMAET HAa WM3MEHEHME €ro BbLIXOOHOro
HaNpAXeHUS.

Y3en ynpasneHus 1 nHAWKauun copep-
xuT gea OY DA1.1, DA1.2, koTopble 1c-
NoNbL30BaHbI KAK KOMNapaTopkl, ABa TPWr-
repa DD1.1 1 DD1.2, anexTpoHHEIE KNIOYM
Ha Tpadnauctopax VT1, VT2, VT4, VIS n
crabunua3aTop Toka Ha TpaHamcTope VT3.
QY DA1.2 KOHTPONMPYET HanpskeHuwe Ha
akkyMynsiTopHoi BaTapee npu ee paspsaa-
ke. [MepemeHHbiM peawcTopom R1 ycra-
HABAWUBAIOT HANPAXEHWE, [0 KOTOPOro OHA
pomkHa OeiTe paspaxeHa. Moka Hanpsxe-
HWE Ha Hell NpeBbillaeT YCTaHOBNEeHHOoe,
Ha Bbixope OY DA1.2 oHO cooTBETCTBYET

HW3KOMY Noruyeckomy ypoeHio. QY DA1.1
KOHTPONWPYET HaNpPsXKeHWE akkyMynarop-
Hoi1 Gatapen npu ee 3apspke. MNepemeH-
HbiM peaucTopom R3 ycraHaenvearT Ha-
NpsXeHue, A0 KOTOPOro OHA A0MKHA BbITh
aapsxeHa. lNoka HanpaxeHwe Ha Hewn
MEHbLLE YCTAHOBNEHHOrO, Ha Beixoge OY
DA1.1 npucyTcTBYET HU3KIWIA YDOBEHb.
CrabunvsaTtop TokKa paspsgku npen-
cragnser coboill MCTOYHMK TOKa, yrnpae-
naemeiil Hanpsaxedvem (MTYH). OH co-
opan Ha OY DA3.1, TpaHauctope VI6 wn
peaucTope R23 — paruunke Toka. KoHpex-
catopsbl C7 1 C9 obecne4nBaioT yCcTon4n-
By10 paboty UTYH. Tok paspsagku ycTaHae-
NVBAIOT nepemMeHHsiM peanctopom R17.
Ero sHayeHve MOXHO ONpepenuTs no
dopmyne Iy = Upi/R23, rae Ugiz —
HanpaxeHwe Ha OBwxkKe peauctopa R17.
Pabota crabunuaatopa Toka paspsoku
Bonee nogpobHo onvcaxa & [1].
Crabunusatop Toka 3apsiokn cobpad
Ha TpaHaucTtope VT7, uctTouHmMk oBpaszuo-
BOr0 HanpsmKeHWs — Ha cTabunuTpoHe
VD2, Tok 4epes KoTopklil cTabunmaupoBaH
TpaHauctopom VT3, a peauctop R26 Bbi-
nonHaeT GyHkUMio aatyduka Toka. lNepe-
MEHHLIM pesucTopom R25 yctasaenuneaior
Tok 3apsaku. PaGoTa atoro crabunmaaro-
pa onucaxa B [2]. Awog VD3 npepotepa-
LaeT paspaaky akkymynaTopHon Batapeun
yepe3 TpauaucTop VT7 npu OTKNOHEHUN
YyCTPOWCTBa OT CeTw. B aTOi Xe cutyauun
peaunctopsl R7 1 R8 orpaHn4vBaloT Bxoa-
Hele Toku OY DA1.1 m DA1.2 [3].
Pabotaetr yCTPOWCTBO Creayiowmm
obpazom. MNocne NOAKNIOHEHVS aKKYMYIs-
TOpHOW BaTapeyn nepemeHHbIMK PE3NCTO-
pamu R1 n R3 ycraHaenueaoT 3HavyeHus
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HanpsKeHWs, [0 KOTOpLIX Heobxoowmo
paspaauTe U 3apanuTe 6arapeio, ¥ BKAo-
4aloT YCTPOMCTBO B ceThk, lNpu kpaTkospe-
MEHHOM HaxaTtvn Ha kHonky SB1 "Tyck”
Tpurrepsl DD1.1 v DD1.2 ycraHoBsaTCH B
HYNIEBOE COCTOSIHWE — HW3KMIA YPOBEHb Ha
npsimblx Boixogax (Beieoael 1 1 13 DD1) n
BLICOKMIA HA MHBEPCHBIX (BbiBOALI 2 1 12).
HanpsikeHre nuTaHus NOCTYNWT Ha peaun-
crop R15, u Ha pBuxke pesuctopa R17
MNOABUTCA YNPaenaoLEe HanpaxeHie
crabunuaaTopa Toka paspsagku, nosTomy
OH HayHeT paboTaTb. IDTOT PexumM UHAOK-
unpyeT ceeTawwmiica ceetoguop HL2
"Paspagka”, NocKoNLKY Ha Hero noctynut
NUTAIOLLIEE HAMNPSKEHWE YEepe3 OTKPLITHINA
TpaHaucTop VT2.

Mo mepe paspsoku HanpsxeHne Ha
aKKYMYNSTOpHOW BaTapee HayHeT ymeHb-
LWaTbCs, M KOrAa OHO CTaHeT MeHbLIe Ha-
npskeHus Ha Asukke peavctopa R1, kom-
napatop DA1.2 nepekniountcs. Ha ero
BLIXOLE TMOSBUTCH BLICOKWIA YPOBEHb,
KOTOpLIA ycTaHoeut Tpurrep DD1.2 B
efuHWYHOe CcoCTosHME. Ha wHBepcHom
BLIXOAE YCTAHOBUTCS HW3KWIA YDPOBEHb,
NOaTOMY TOK PA3pALAKU CTAaHET BAM3KMM K
Hynio, ceetogmon HL2 noracHert, a TpaH-
auctop VTS oTkpoeTtcs. lNockonbky Tpax-
auctop VT4 npu 3TOM OTKPLIT 3a CHeT
BLICOKOr0 YPOBHA Ha MHBEPCHOM BbLIXOAE

- Tpurrepa DD1.1, yepea crabunutpon VD2

noTeYeT TOK U HavHeT paboTate cTabunu-
3aTop TOKa 3apamoku. JTOT PEeXum WHOy-

uvpyeTca ropsiuuM ceetoguogom HL3
"Bapagka”.

Mo mepe 3apaaku HanpsxkeHwe Ha ak-
KYyMyNATOPHOW Batapee yBenm4mBaeTcs, u
NpyY AOCTWXKEHVW HAMpPsKEeHWs OTKNioYe-
HWS, KOTOPOE YCTAaHOBNEHO PE3VCTOPOM
R3, OY DAZ2.1 nepeknoynuTcs, CMEHUB Ha
BbICOKMIA HWU3KWI YPOBEHb Ha BbIXOAE.
Tpurrep DD1.1 yctaHoBMTCH B eOMHUHHOE
COCTOSIHWE, HTO NPUBEOET K OTKPLIBAHWUIO
TpaHaucTopa VT1 1 3akpbiBaHUIO TPaH3u-
ctopa VT4. 3apsaka oCTaHOBWUTCS, CBETO-
nwop HL3 noracHeT, n 3aropuTcsl CBETO-
avop HL1 "KoHel 3apspakn”.

BonbWWHCTBO petanend ycraHaBnu-
BalOT Ha Me4YaTHoIl nnare U3 OAHOCTOPOH-
He (ONLrMPOBaHHOIO CTEKNOTEKCTONWUTA,
YyepTex KOTOPOi NokasaH Ha puc. 2. KoH-
neHcatopel C5, C6 n C8 mMoHTMpYIOT CO
CTOPOHBI MEYaTHbIX NPOBOOHWMKOBE Ha Bbi-
Boaax mukpocxem DD1, DA1 v DA3. TpaH-
auctopul VTE, VT7 nocne yctaHoBKWM Ha
nnaTty KpenaT K niacTuHe pasmepamu
99%x25x10 Mmm w1 TOnWMHON 1,5 MM U3
anoMUHVEBOrO Cnnaea, KoTopas CIyXuT
TennooTeofoM. lNpuyem TpaHancrop VI6
KPENAT Yepes TenNonpoBOAALLYID U30nu-
pyoLyo npoknagky. Nnaty ycranaenm-
BAIOT HA OHO MAACTMACCOBOro Kopnyca
noaxocasliero pasvepa, Tam Xe 3akpen-
JIRIOT W NOHWXKAIOLLWIA TpaHchopmaTop T1.
Ha kpeillke kopryca ycTaHasnusalT rne-
peMeHHbIE Pe3ucTopbl, CBETOAWoObl W
KHOMKY, @ Ha BOKOBOI CTeHKe — pepxa-
Tenb NNaBKOK BCTABKW.

MpuMeHeHsl NOCTOSHHBIE PE3UCTOPSI
MIT, C2-23, nepemeHHble — CIl13-4aM
rpynnbl A, HO BO3MOXHa 3aMeHa Ha nepe-
MEHHBIE PE3MCTOPb!I OpYroro Tuna c in-
HEMHOR 33aBUCUMOCTBIO CONPOTUBAEHWSA
OT yrna nosopoTa Asvxka. OKCUAHbIE KOH-
neHcatopsl — K50-35 unn MMNopTHLIE,
ocTanbHeie — K10-17. TpaHaucTopbl
KT3102A 3ameHuMbl Ha TPaH3UCTOPbI
KT3102, KT342, KT315 c miobbimu GykBeH-
HbiMu uHgekcamu, KT3107 — Ha TpaHauc-
Topsl KT3107, KT361 Takxe c nobeim 6yk-
BEHHBIM wHAekcom. Tpadauctop KT303B
MOXHO 3ameHuTe Ha KMN303r, KN3034,
TpaHauctop KT973A — Ha KT973B. OY
£M358N 3amedum ero awanoramwu
KP1040¥41, KP1464Y[ 1P, aHanor Mukpo-
cxembl LM7812CV — KP142EH8E. Kronka
SB1 — nmiobas ¢ caMOBO3BPATOM, HANpPH-
mep, N2K 6e3 dukcaunn. MNMoHwxalowmn
TpaHchopmaTtop — TC-10-3M nubo gpy-
roi, obecneynBalWMii Ha BTOPUYHOMR
0OMOTKE TMEpPEMEHHOE HanpaxXeHue
15...18 B npu BeixopHoM Toke po 0,3 A.
AvoaHelii mocT RB152 3ameHm noboiv ¢
[ONYCTUMEIM 06paTHEIM HaNPSKEHUEM HE
meHee 50 B 1 npsiMblM TOKOM He MeHee
0,5 A unu oTaENEHEIMK AMOAaMN C TAKMMI
¥e napameTtpamu.

Ecnn mMOHTaX BbINOSHEH NPaBuneHO K
3IEMEHTHI UCMPaBHEI, HAaNaXWBaHVE CBO-
OUTCA K rPagyvpoBKe LUKan pesucTopos
R1wu R3, R17 1 R25 n perynuposke ctabu-
NW3ATOPOB TOKa Pas3paakyv W 3apspku.
CHauana rpagyvpyioT LWKankl pe3ncTopos
R1 1 R3 — ona aT0ro BKIOHAT NUTaHne,
a K X OBWXKaM Noo4YepesHo NoOKIoHaT
BoNbTMETP. M3MeHss nonoxeHve [Bux-
KOB pe3uCTOpPOB, YCTAHABNUBAIOT Tpebye-
MOE HanpsXeHWe W AenatT COOTBETCTBY-
IoLre oTMeTKW Ha wkane. Likany pesuc-
Topa R1 rpapyupytot 4epes 1 B (13 pacye-
Ta 1 B Ha-0auH akkymynsaTop), a wkany pe-
amcrqéia& R3 — uepes 1,45 B. Hanpumep,
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wkana peauctopaR1 —1,2,83,4,5,6,7u
8 B, a wkana peawctopa R3 — 1,45; 2,9;
4,35;5,8;7,25;8,7; 10,151 11,6 B.

Jns rpanyvpoBKK LKAkl Pe3NCTOPOB
R17 u R25 wvx OBWXKW YCTAHABNMBAKOT B
HmkHee (R17) n npaeoe (R25) no cxeme
NonoXxeHwe, a NocNeaoBaTensHo ¢ 3apa-
KeHHOoI BaTapeeii akkyMynsTOpOB BKIO-
HalT aMnepMeTp KU NOAKMIHAIOT WX K YCT-
povicTey. [lpmxkn peauctopoB R1 v R3 ye-
TaHaenMeaioT B BEPXHEE MO CXeme Nnono-
JKEHWEe, BKMOYAKT YCTPOWCTBO B CETb W
KPATKOBPEMEHHO HAXKMMAIOT Ha KHOMKY
SB1 "Myck”. YeTpoiicTeo HavyHeT paboTaTh
B pexume paspsaku. JBvxok pesuctopa

R17 ycTraHaBnMBaloT B BEpXHEEe MO CXeme
NOMIOXKEHWE U KOHTRONUPYIOT Makcumans-
HbIl TOK paspsaaku. MNpu HeoBxooumocTu
ero uameHsoT noabopkoi peaucTtopa
R15. 3atem rpagyvpyioT Lwkany peaucro-
pa R17, nenas Ha Heil OTMETKW B COOTBET-
CTEBMW C MNokasaHusamu amnepmeTpa. Ans
rpagyvpoBkn LWkansl peauwcropa R25 ero
ABWKOK yCTaHaBNUBaloT B KpallHee NeBoe
No CXeme MONMOXEHWE M KPATKOBPEMEHHO
noaalT HanpsbkeHwe nutadus (12 B) Ha
Bxon, S (euieog 8) Tpurrepa DD1.2 — yer-
POICTBO NepeinaeT B peximnm sapaaku. MNpu
HeoBX0AMMOCTY MakCUManbHOe 3HaYeHue
TOKa 3apsagkn ycTaHaenvealoT noabopkoii

pesuctopa R22. fanee rpaayvpytoT Wka-
ny pesuctopa R25, nenas Ha Hel oTMeTKM,
COOTBETCTBYIOLLWE NOKasaHWaM amnep-
MerTpa.
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"KoHueHTpaTop cBOOOAHOW

3Heprun”

B. CTEITAHOB (RU3AX), r. Mocksa

]' UcTas B NOWCKaX HYXHOW MHEe CTarbu
o K xypHan "QST" za 1999 ., B pazpene
"Muckma yuTatenein Ha TexHWHEecKue Te-
mbt” ("Technical Correspondence”) ok-
TABPLCKOro HOMEpPa A YBUOEN 3amerky
aMepUKaHCKOro KopoTkoBONHOBWMKa Maiik-
na Jlu (KB6FPW) "KoHueHTpatop ceobon-
HOW aHeprun”. B Hel wna peys 06 wc-
MoNL30BaHUN SHEPTUKM PAaWOBOSH MOLL-
HbiX paguoBelaTenbHbiX NepeaaT4nkoB
ANg NUTaHus paguoannapatypsl. Cama no
cebe aTa woes He HoBa, el NPUMEepPHO
CTONBKO Xe NeT, 4TO U caMoMy panuoBe-
LaHUI0. 3aMETKI Ha 3Ty TEMY MOXHO Ha-
TM U B OTEYECTBEHHBIX XYpHanax, u3ga-
BaBLLUMXCA Ha 3ape Hawero pagnonobn-
TenbcTea.

Ins npuema "ceoBogHoi aHeprumn”
ABTOPR MCNonk30ean aHTeHHy (WA1) n cuc-
TeMy 3azemneHus nobuTensckoi paguo-
CcTaHuMW. AHTEHHA — Ny ANKUHOR 43 meT-
pa. 310 B HECKONBKO pa3 MEeHbLLE ANUHEI
BOMHbI CPEAHEBONHOBLIX PanuocTaHUWiA,
NO3TOMY BXOAHOW WMMMEOaHC TaKOoW aH-
TEHHBI MMEET 3aMETHYI0 eMKOCTHYIO CO-
craensioulyo. CoeagvHeHHsie napanness-
HO KOHOEHCATOp NepemMeHHOW EeMKOCTW
C1 v nocTosHHBIA koHaeHcaTop C2 Bknio-
4YeHbl C Heil NocneaoBaTensHo, 4TO NO3B0-
NAET perynupoBate NPUBBOEHHOE 3Ha4Ye-
HWE EMKOCTHOI COCTaBNsIOWen B Touke
NOAKMIOYEHWSA BEPXHEro (N0 CXeMe) BLIBO-
na katywku L1 (MHBIMKU crioBamu, uame-
HATL PEe30HAHCHYIO 4acToTy nocnefosa-

WAK L2 100 mklH FUT 1A
X1 | i==—=; +
7R VD3 1N5242B [L]R'*
c1 30 &
20..800 S o -
e Lo
G —= =—1000 mrx =
L1 1 MK VT2 x16 B E
o | 2N3055 ::
i c3
1N5818 0,01
A
i

MoHsaTHO, 4TO MHOrO "cBOBOAHOI BHEp-
ruu” OT TAaKOro WCTOYHWKA HE NOny4uLb,
na v Booblle 3aHUMaTbCs aTMM UMeeT
CMBIGN TONBKO TEM, KTO XMBET Ha OTHOCHU-
TenbHO HebGOoNLLIOM yaaneHuu oT nepe-
OaTiMKoB. ABTOP YNOMSAHYTOW 3aMEeTKu
coobuwmn, 4to B ero ropoge (CaH-Xoce,
wrar KanudopHus) pabotalotr nate pa-
OWOBELLATENLHLIX CPEOHEBONTHOBLIX pa-
LAWOCTaHUMIA C CYyMMapHOW uW3nyyaemoit
MoLiHoCTEI0 okono 50 kBT. YTo6el npoee-
PWUTE BOBMOXHOCTb MCMONb30BaHWUA SHEP-
M MX paguoBoONH ANS NWTaHWA CBOEro
ManoMoLLHOrO TpaHcueepa (To4yHee, ons
NoA3apsaaki NMUTAaloWeEen ero akKymyrns-

TENbHOro KOHTYpa, 06pas3cBaHHOTO 3TOM
KaTYLUKOW Y EMKOCThLIO 8HTEHHbI).

Mpwn pesoHaHce KoHTypa Ha kaTyluke L1
MOXET BO3HMKaTb 3HauuTensHoe BY
HanpsXXeHWe OT HEeCYLUER paguocTaHLimMA,
Ha KOTOpPYK HacTpoeH konebatenbHbii
KOHTYp. B akcnepumeHTax astopa npwu
WHAYKTUBHOCTW KaTywkn L1 39 mxlH pe-
3oHaHCc Ha Yactote 1370 kl'y (Ha Heir pa-
6oTtana camas MOLLUHas MECTHas pamuo-
CTaHLUWs) HacTynan npu cyMMapHoi em-
kocTw koHpeHcaTtopoe C1 w C2. paBHOIA
950 nd (vHTEpBan NepecTpoiiki orpaHu-
yeH vactotamu 1100 1 1600 klu).

MNockoneky BY HanpskexHwe B paHHOM

NpyY HaiaXWBaHWUKM YCTPOMCTBA MO MaKcu-
MankHOM BLIXOAHOW MoLHOCTW. Kak otme-
YAET aBTOP, MECTO OTBOAA OLINO HE KPUTIY-
HO: MPMMEPHO OAWHAKOBLIE Pe3ynbLTaThl
NoNy4anichb, KOraa OH HaxooWNcs B MHTEP-
eane ot 1/4 no 1/6 4ncna BUTKOB KaTyLLk,
CHUTasn OT ee HKHEro (Mo CXeme) BeIBoaa.

[ns Toro 4ToBbl 3Bexars nepesapsa-
KW aKKyMynsitopa unu BbiXoda W3 CTpos
JMOAOB BBINPAMUTENS NPU OTKIIOYEHUW
aKkkymynstopa (M3-3a BO3MOXHOMo Mx
npobost 06paTHBIM HanpsHXeHWemM), B yCT-
POICTBO BBEAEH Y3EN 3aLMTHI Ha TPaH3n-
cropax VT1 n VT2. Npy HanpsekeHwy Ha
Harpyske mexvee 12 B Tok yepes crabu-
nuTpoH VD3 He npoTekaeTt, No3ToMy TpaH-
3MCTOPLI 3aKpbIThl. [pKU yBEAWHEHWW HAa-
NPAXEHWA CBepX 3TOro 3Ha4eHUs OHW
OTKpbIBAIOTCH W pe3ucTop R4 wyHTMpyeT
BbIXO[, BEINPAMUTENS.

Mo usmepeHnsM aeTopa, YCTPORCTEO,
HacTPOEHHOE Ha 4acToTy yKasaHHON Bbi-
we paguocTtaduum, obecneynBano TOK
3apsadkn akkymynsaTopHoi Bartapew no
200 mA. (K coxaneHuio, CBEOEHUIA O MOLL-
HOCTW NepeaaTHika B 3aMeTKe HeT, cKasa-
HO JIWLLb, Y4TO PACCTOAHWE A0 HEro OKOJIo
1,6 km). Mo oueHkam, koHUEHTpaTOp 3a
ron "eelgan” okono 1700 A ans 3apsoki
barapew... MNpuyem, B oTIM4Me, Hanpu-
MEep, OT CONHeYHbIX Batapeid, ero MoOXHO
VCNOML30BaTh NPaKTUHECKW KPYTNOCYTOY-
HO (TO4YHEEe, B TEYEHWE BCEro BpemMeHn
paboThl paauocTaHumK).

Jn\ HAaCTPOIKK KOHTYpa aBTop NpuMe-
HWI KOHOEHCATOoP NepemMeHHor eMKOCTU C
BonbWMM 3330pOM MEXAY NNacTuHamu
poTOopa 1 cTatopa, HO ecnu HanpsxeHue,
passuBaemMoe B CUCTEME MPW pe3oHaHce,
HE CMLUKOM BENWKD, MOXHO WMCMNONL30-
BaTb W KOHOEHCATOP C BO3OYLWHBIM [M-
3ANEKTPUKOM OT pagvoBEeLLATENbHOIo Npn-
eMHWKa.

Karywka vHayktueHoctn L1 HamoTtana
Ha kapkace auameTpom 50 MM U CoaepXuUT
60 BuTKOB MpoBOAa AMameTpom 1,6 MM,
ANMHa HaMmoTku — 250 MM (war — npumep-
HO 4 mm). MarHuTonposog apoccens L2 —
koneuesoil T-106-2 (27x14,5x11,1 mMm) us
kapboHuneHoro xenesa, ofmoTka co-
CcTOMT 13 B8 BMTKOB NPOBOAA AMaMETPOM
0.4 mm. Juops VD1 1 VD2 paccuwTtaHel Ha
npsmoid Tok o 1 A 1 oBpaTHoe Hanpsxe-
Hue 40 B. Crabunutpon VD3 — ¢ Hanps-
xeHuem ctabunusauvm 12 B,

Pasymeertcsi, npy NOBTOPEHWW YCTPOW-
CTBa NapamMeTpkl aNeMEeHTOB Konebarens-
HOTO KOHTYPa (MHOYKTWMBHOCTE KaTyiuku L1
1 eMkocTe koHaeHcaTopos C1 n C2) nonx-

—_

TopHOi Gatapewu), oH cobpan akcnepwu-
MEHTanbHoe \,‘C'l'pOﬁCTBO. Ccxema KoOTopo-
o NoKa3aHa Ha PUCYHKe.

cny4ae Hafo CHUMarte C BBICOKOOMHOMN
uenu, guon seinpamuTens VD1 noakmo4eH
K OTBOOY KaTylku. Ero mecto nopgbupaior

Hbl BbITb CKOPPEKTUPOBaHLl Mog, uMe-
IOLIYIOCH @HTEHHY W 4acToTy MEeCTHOMN
pagvocTaHLMn. 5
P
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Mepbl 6e3onacHOCTH
npu 3KcnepmMeHTax
c TpaHcdopmatopom Tecna

Mpegnaraem YyUTaTenaM COKpaLleHHbIA Nepesos cTaTteu, opn-

rMuHan KOTOPOH HaxoguTcs

B MHHTEepHeTre no apapecy

<http://www.classictesla.com/safety. html>. ABTOpbI 3TO# CTaThyl —
Y. ATkuHCOH, 3. @unnunc, M. Pxewotapcku, P. CTuseHc — niobure-
nu, a He npogeccuoHansl, UMeioLne, 0gHaKo, 60sbLUION OMNbIT N3ro-
ToBneHns TpaHcgopmaTopos Tecna u 3KCNepUMeHTOB C 3TUMM MNPU-
6opamu. HageeMmcs, 4TO Hallu 4UTaTenu, pelLunBLIne MOCTPOUTH
Tako# TpaHcopmaTop, 6yayT Bcerga NoMHWTE, YTO Habniogaemsie
adpexTs Tem Kkpacusee U 3aHumarTenbHee, Yyem Gonee 3HaynTesNb-
Hasi aneKTpuYeckas MOLHOCTE B HUX B/IOXeHa. YpOBeHb 3TOH MO~
HOCTH TakoB, 4TO NPEeACTaBNseT OnacHOCTb He TOJbKO [N 340-
POBbSI, HO MHOTr4a U A5 XXU3HU CaAMOro 3KCrepumMeHTaTopa n oKpy-

XKaIOLWMUX ero mlogeil U XXUBOTHBIX.

Toneko 4eTkOoe NoHUMaHue ¢H3MK” npoycxogsuwero U Twjarenbs-
Hoe, 6e3 npenebpexeHus "Menoyamm”, cobniogeHne BCEX Mep
npegocTopoXHOCTH MOXEeT rapaHTHpoBaTe 6e3onacHOCTb ONBLITOB C
BbICOKOBOJIbTHbIM oﬁopy.ﬂosannem, K KOTOPOMY OTHOCHATCSH U TpaHC-

¢popmaropsl Tecna.

I I ockoneky B TpaHcdopmaropax Tecna

MPUCYTCTBYET BLICOKOE HanpsiKeHWe,
PUCK NONYy4UTe BONE3HEHHbLIA WK OaKe
CMepTeSbHbI anekTpoynap Becbma Be-
nvK. Pexomenayetcs cobnionars cneayio-
LMe Mepbl NPesoCTOPOXHOCTH:

+ HUKOrAA He perynupoBsaTh BKIIOHYEH-
HbI TpaHchopMaTop M HE NPUKacaThes K
HEMmYy;

¢ BbLICOKOBOJSILTHBIE  KOHAEHCATOPbI
HYXXHO NPUHYOUTENLHO pas3pskaTh, Npex-
Ae 4eM NpyKacaTbCs K OeTansm TpaHc-
dopmaTtopa, OHU MOryT OCTaBaTbCs 3aps-
JKEHHBIMUW ELLE ONWTENBHOE BPEMSA Nocne
EBIKMIOYEHWA NUTaHWUS,

¢ METannM4eckKmMe Kopnyckl TpaHchop-
MaTopOoB, ABUraTenei, naHenei ynpasne-
HWA W OPYrvx W3Aenuid, CBA3aHHbLIX C
TpaHcdopmaTtopom Tecna, cnepyer Ha-
OEXHO 3a3eMNATh;

+ HeoOX0aVMMO HaxoOuTLCA OOCTaToM-
HO [aneKko oT Co3faBaemeix TpaHcdopma-
TOPOM Paspaaos, HTOObLI OHK He MOV Bac
rnopasuTb, HENbL3A MPUKacaTLCs K MeTan-
NUYECKUM NpeameTam, KOTOpLIX MOXeT
LOCTUTHYTL Paspsaa;

¢ CPaBHUTENLHO HWU3KOBONLTHLIE MEep-
BUYHBbIE Lienu TpaHcdopmaTopa kpaliHe
OMacHsb!, TAK KaK TaM MMEETCA Hanpsxe-
HWe, CMepTensHoe Ans Yenoeeka; obnaa-
TensHo ybeanTecs, HTo 3TK LENV XOPOLLO
M30NMPOBaHLI M HUKTO HE MOXET CnyvaiHo
nonacTe MOL HanpsXKeHWe TMUTaKoLLENR
CEeTW NepemMeHHOoro ToKa;

+ CEeTeBol BuIKMOYaTeNb A0mkeH BT
yCTpoeH Tak, 4TobObl TpaHcdopmartop
Henbas 6bINo BKN4YUTL Bea paspeweHns;

+ B NEpBUYHON Lenu TpaHcgopmaropa
Tecna OOMXHbl BbITb YCTAHOBNEHBI NNas-
KVEe npenoxpaHuTend W asToMaru4eckue
BhIKNIOYaTENW, cpabarsisaloLlme npw npe-
BbilUEHUY AONYCTUMBIX 3HA4YEeHWI TOoKa;
Hernb3s HaoeaTbCs Ha NPeaoXpaHuTEny 1
"aBTomMarsl”, UMEIoLWMECH Ha KBapTUPHOM
UK OOLLEAOMOBOM 3MEKTPOLLNTKE;

+ Hukorpa He pabotalite ¢ TpaHcdop-
maropom Tecna Tam, roe UMEelTCH CTOs-
4asa BOAA, NOBLILLUEHHANR BIIEXHOCTL U ApY-
rue akTopsl, NOBLILLADLIME ONACHOCTh
anekTpoyaapa;

+ HUKOrOa He Bknw4aiTe TpaHcdop-
martop Tecna, ecnu noGAU30CTH HaxoaaT-
CA ManeHbkve [etrn wan  gomatlHue
KMBOTHHIE;

+ yoensite ocoboe BHUMaHWe Haaex-
HOCTW KOHCTPYKUMW TpaHcdopmaropa;
KNen, WIoNALMOHHAA NeHTa, MOHTax
rofnLiMK NPOBOAAMW YCKOPSIOT 1 obner-
yaloT cBOPKY KOHCTPYKLMK, HO MOTYT CTaTh
MPUHKUHON TParn4ecKux Cy4aes.

B CoepguHeHHbIx LLiTaTax MONHWA exe-
roaHo ybueaet 300 YenoBek, a HaHoOCKT
yBeYbs B YeTbipe pasa Oonbluemy unx
yucny. Bonee Thica4YM Yenosek norvbaror,
a8 HecKONbKO ThICAY CTPadalT OT yaoapos
ANEKTPUHECKUM TOKOM B NPOMBILUNEHHO-
¢ty 1 B BLITY (B TOM YMcne B pesynsrare
AKCMNEePUMEHTOB € TpaHcdopmaTopamu
Tecna).

Mpw yoape MOonHUM HanPsXeHWe 1 ToK
YpEe3BblHalHO BENWKW, HO ANUTENbHOCTb
WX BO3OENCTEWMA O4eHb Mana. Tok MonHum
MOXET BbI3BATb OXOMM, OCTAHOBKY Obixa-
HUSl U Jaxe OCcTaHOBKY cepaua. Yacrto
NOBPEXAAI0TCA Y4aCTKK MONIOBHOTO MO3ra,
OTBETCTBEHHLIE 33 AbIXaHWe.

MNMPUKOCHOBEHWE K aNeKTPOCeTH CBA3a-
HO € MEHBLUMMW 3HAYEHUAMMW HanpsaXeHus
M TOKa, HO ANUTENbHOCTL WX BO3OENCTBUA
3HauuTensHo Gonblue. Tok MpOMbILLNEH-
Hoi vacTtoTel (50...60 Ny) TeyeT BHYTPW
Tena, BbI3biBaA rnybokue oxoru u ocTa-
HOBKY ceppua. Hepepko B peaynerare
BbI3BAHHOIMO TOKOM HETPOW3BOJIBHOIO CO-
KpaLEeHWa MblLLL, NOCTPaAaBLLnii He MO-
XET CaMOCTOATENLHO pPasopBaTk KOHTaKT
C ero UCTOHHUKOM.

WcecnepoBadna nokasanu, 470 Npu
yactoTe 50...60 'y Tok o 10 MA, npoTexan
no uenwu "pyka—Hora”, Bbi3blBAET NMllb
HeGonbwylo "scTpacky”. OpHako npu
HEe3HauYUTeNbHO BoNLLIEM TOKE PYKU MOTYT
"NpUNUNHYTE" K NPOBOAAM ¥ OTOPBaTb WX
CaMOCTOSTENBHO CTAHET HEBO3MOXHO.
Mpu Toke ot 100 mA no 1 A BEPORTHOCTL
CMEepTENLHOro Mcxoaa Hanbonee BuICoKa.
Ecnw Tok Bonblue amnepa, cepaue 3amu-

- paeT B COKpalweHHOM COCTOAHWK, CTaHo-

BWTCH 3aMeTHLIM TENNOBOE BO3OeWcTBne
Toka. B peaynkTate peskoro coKpalleHus

MbiLUL, MO KOTOPbLIM MNPOTEKaeT TOK, No-
CTpagaswnii MoxeT ObiTb OTOpOLWIEH B
CTOPOHY, HO BCE-Taku ymeperb OT ocTa-
HOBKW Cepaua v abixaHus.

MocneacTews BO3AEWCTBUA INEKTPU-
4HEeCKOro TOKa Ha 4YenoBeKka 3aBuCAT OT
wecT GakTopoBR: HanpsxeHwusa, cunbl
TOKa, CONPOTUBIEHWS, YACTOTHI, A/INTENb-
HOCTW W NYTWU NpoTekaHus. PaccmoTpum
KaxKObliA U3 aTux (GakTopoB.

Hanpsixexnue

Huskoe HanpsbkeHue oBbIMHO He cvep-
TENLHO, ECNW TONMbKO SNeKTPUYEeCcKoe
COMNpPOTWBNEHVE NOCTPAOABLIEro He oKa-
3anocb CNULLIKOM ManbiM, Tak 410 He
paboTaiTe ¢ OTKPBITEIMU AnekTponpubo-
pamu Npu Beicokoi snaxHocTu! Mo mepe
YBEAUYEHUS HANPAXEHWUA TOK, NPOTEKalo-
WWii Yepes 4enoBeyeckoe Teno, pacrer,
BCE CUfbHEE BO3MENCTBYA HA MO3r, cepa-
LE W Bbi3biBaa napanuy melwl. Hanbonee
onacHo Hanpspkedve 100...250 B npo-
MBILLNEHHOIA YACTOTE — OHO AOCTaToYHO,
yT0BLI HE TONBKO CO3AaTh BONLLLOIN TOK B
Tene NoCTPagaBLUEro, HO WM JULLWTL E€ro
BO3MOXHOCTW 0CBOBOAUTLCSH OT NPOBO-
nos. MeHbllee HanpsbkKeHWe He BLIZ0BET,
Kak nMpaeuno, onacHoro Toka, a npy 6onk-
Wwem yYenoeek moxeTt ObiTb oTOpoleH B
cTopoHy. Mexay BLICOKOBONLTHLIMMK NpPO-
BOAAMM W YENOBEKOM MOryT BO3HWKaTh
Oyroesie paspsibl, Bbi3biBAIOLIME TAXE-
NblE OXOTH.

Tok

BonbLuoit TOK onaceH, npexie Bcero,
TEM, YTO HarpeeaeT Guonoruyeckue Tka-
HK, N0 KOTOPLIM NpoTekaeT. OaHako aaxe
o4eHb cnabbiil Tok (Bcero 10 mMkA), npote-
KaAa HEenocpencTBEHHO 4epe3 cepaue,
cnocobeH Bhi3BaTe ero Gubpunnaumio —
BecnopsooyHoe CcokpalleHue BONOKOH
CepaeqHoi MbILLLB!I, B PE3yNLTate 4ero
KpOBbL He npokayusaeTcs. lNockoneky ner-
KWe HanofHeHsl BO3ayxom, Gonblas
4YacTb TOK&, NPOTEKALWEero Yepes rpyn-
HYKO KNeTky, NMpoNOoeT WMMEHHO 4Yepes
cepaue.

Bo3aMOXHO BO3OEHACTEME TOKA W Ha
€NWUHHOIM MO3T. MIMEHHO OHO NMPUBOAWT K
HapyLweHuio dbixaHua. Jns atoro (kak u
Onf OCTAHOBKM Ccepaua) A0CTaTtoqHOo
100...1000 mA. MNockonbky Harpes TKaHei
BO3pacTaeT MponopuWoHanbHO KBagparty
TOKa, CWABHBIA TOK MPUBOOMT K CEepbes-
HbIM 0XOram, B TOM HYWCIE BHYTPEHHWM.

ConpoTtuBnexue

Koxa cyxoi MO30NWCTOW nafoHu
vmeeT conpoTtusneHue Gonee 1 MOmM. Ho
Y TOHKOI BEXKHON KOXW OHO MOXET BbiTb
gcero 100 Om. ConpoTMBNEHWE KOXHbIX
MOKPOBOB Y AETei HUXe, Yem y B3POCTbIX.

Becbma pasnuyHeim BbiBaeT CONPOTUB-
TNeH1e BHYTPEHHWX opraHoe. Hepesl, kpo-
BEHOCHBIE COCYAbl U MbILILBI UMEIOT H3-
Koe conpoTueneHue. Koctu, xup n cyxo-
XUNWS CPABHWUTENEHO BLICOKOOMHBL. Co-
NpoOTUBNEHWE rPYOHOW KAETKW B3pOCNoro
yenoseka moxeT GbiTe Beero 70...100 Om.

Mpw OQHOM M TOM e TOKE KONW4ECTEO
BLIAENSIOLIErocs Tenna nponopunoHaib-
HO COMPOTMB/IEHWIO, & OHO, B CBOIO O4e-
penb, 06paTHO NPONOPLMOHANBEHO none-
PEYHOMY CEYEHMIO NPOBOOHMKA. [oaToOMY
TOHKME KOHEeYHOETH 06bLIYHO NOBpeXaatoT-
CA TOKOM 3HA4YWTEsNIbHO CWMIBHEE, 4YeM,
HanpumMep, BPIoLUHAN NONOCTb.
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Tennoesle NOBPEXAEHWA TKaHeil B
pesynsTarte rnpoTeKkasus TOKa MOryT OKa-
3aTbCH BECHMA CYLLECTBEHHBIMMW 1 NMPUBE-
CTU K TAXeNbIM MNOCNeAcTBUAM, MNpPo-
ABMAIOWWMCH CMNYyCTS MHOMO BPEMEHW
rnocne uHUWaoeHTa.

YacroTta

MasecTHbli "CknH-3dekT” (BbiTECHE-
HWE TOKa K MOBEPXHOCTW NPOBOAHKKA)
COMpoBOXAaeT U NPOTEKaHWe ToKa Yepesa
yenoeeyeckoe Teno. Noatomy Ha YacToTe
okono 500 kl'u oveHs HeBonblas 4YacTo
3HepPrv oCTUraeT BHYTPEHHUX OPraHos.,
K coxanenwto, o ananasore 50...250 kI,
B KOTOPOM paboTaioT BONLLWWHCTEO TpaHc-
dopmaTopoB Tecna, uadopMaLmn 04eHb
mano.

MepemenHeiit Tok Yactotoi 50...60 My
3Ha4YUTENbLHO 4alle, YeM MOCTOSAHHLIN,
BbI3bIBAET OMACHYI0 GUbpunnaumio cepa-
ua. Kpome 10ro, Tok MMEHHO TaKoii 4acTo-
Thl BLI3bIBAET NPOW3BONBHOE COKPaLLIeH1e
MBILLEYHBIX BOMOKOH. BLICOKOYACTOTHBIN
TOK C 3TOW TOHKW 3PEHWA MEHEe onaceH.

MpopomkuTensHOCTL BO3AEHCTBUA

OueBnaHo, Yem OonbLe BO3AencTeyeT
TOK Ha YenoBeka, TeM THAXENee ero
nocnencTeus. MNpoaomkUTENbHOCTL 06hIY-
HO GbiBaeT 0COBEHHO GOMBLIOKH NPU BO3-
OEelCTBUM MNEepeMeHHOro HanpsXeHus
110...240 B, korga mMeillLbl CBOOAT CyO0-
POrK ¥ YENOBEK HE MOXET CaMOCTOATENb-
HO OT Hero oceoboAMTLCS.

MyTb npoTekanus Toka

Ecnw Tok TedeT yepes Mo3r uau cepa-
Ue, BEpPOATHOCTbL NETANbHOro MCX0a 0Co-
6eHHo senuka. [Npy NpoTekaHuy Toka no
uenu "pyka—pyka" BEpPOATHOCTE CMep-
| TeNbHOro nopaxeHws gocturaer 60 %, no
uenu "pyka—Hora” oHa ecero 20 %. Lens
"Hora—Hora" TOXe BO3MOXHa, Korgoa
OonbLLWOK TOK NpOTEKaeT Mo 3emne wunu
AOPYroii NOBEPXHOCTU, Ha KOTOPOI CTOMUT
YernoBek, W BenVKO TaK HasbiBaemoe
"lWaroBoe HanpsxeHue".

Mepbi npeaoCcTOPOXHOCTH

PekomenpyeTtcs Bcerpa pabotate ©
MOMOLLHWMKOM, FOTOBLIM B NIOGOM MOMEHT
OTKIIOYMTE HaNpPsKEHWEe W OKasatb no-
MolLb. [lepxuTe OgHy pyky B Kapmare, a k
npegMeTam, KOTOpble MOryT no owwubke
WIM B pE3ynbTare HeMCNpaBHOCTY OKasaTh-
CA NOJ, HanpsHXeHUem, rMprKacanTech ToNb-
KO TbiIbHOW CTOPOHOW NagoHW, 4ToDObl B
chy4ae anekTpoynapa MMeTb BO3MOXHOCTb
OTOepHyTE pyky. Hukorpa He pabotaitte ¢
TpaHcpopmatopom Tecna W ApYyrvmm
BbICOKOBOJ/ILTHEIMKM YCTaHOBKaMKW B CO-
CTOAHWW NEePeyTOMEHWUA UK NOCHE Npue-
Ma NIEKapCTB, M3MEHSIOLLMX CO3HaHME.

Muorve ceteBbie TpaHchopmaTopst,
ucnonb3yemele B Grokax nUTaHua TpaHc-
cdopmvatopos Tecna, UMEIOT HEW30IMPO-
BaHHble BbIBOObI 0BMoOTOK. Hanpumep,
TpaHcOpMaToOp OT HEOHOBOH peknambi
NOBbLILLAET NOJAHHOE HA HEro HanpsXeHwe
cetw po 15000 B. Oaxe yMeHbWWB C©
MNOMOLLLIO perynmpyemMoro aeTotTpascodop-
Maropa HanpsXeHWe Ha ero Nepsu4HON
0BMOTKE A0 eAuHWL, BONLT, MOXHO, HeYa-
AHHO KOCHYBLUMCb BbIBOOOE BTOPWYHOM
0BMOTKM, NONYYUTL YOAP HANPSHKEHWEM. B
HECKONbKO COTEeH BOMLT. K cHacTeio, Takue
TpaHcopMaropbl OTHAT TOK He Gonee
HECKOMNbKMX AECATKOB MUANMamnep.

A BOT WMPOKO NpUMEHAEMBIE B Io6u-
TENLCKMUX KOHCTPYKUMAX TpaHcdopmaro-
pul OT KyxOHHbIX CBY-nedein pazeusaior
HanpsxeHwe Oonee 2000 B npw Toke
Harpy3ku 1 A n Bonee. Takue TpaHcdop-
MaTOopkl, KaK Npasuno, XOpPoLLO U30NMPo-
BaHbl 1 NP UCNONBL30BAHUM MO NPAMOMY
Ha3Ha4eHWio Cry4afHoe NPUKOCHOBEHUE K
WX BBIBOJAM MNPaKTUYECKW MCKIIOHEHD. He
cTouT nNpeHedperars M3oNALMENR BLICOKO-
BOJILTHBIX NEPBUYHLIX LIEMNE NUTaHWSA 1 B
MOBUTENLCKUX KOHCTPYKLUMAX TpaHchop-
maTopoe Tecna, rae NocTosHHOE Unu ne-
PEMEHHOE CETEBOI YacTOThl HANPsXeHue
OOCTUraeT HecKoNbKUX KUNORONLT. Cny-
YaWHBIA OOCTYN K TakuM UEnsam AOrxeH
ObITh NEPEKPHIT U30AUPYIOLLMMKU NEpPero-
pogkaMu, a BCSl KOHCTPYKUWMA 3aKpbiTa
XOPOLLO 3a3eMITEHHBIM KOXYXOM.

XenateneHo npegycMoTpeTs BRoku-
POBOYHBIE BLIK/IOHATENW, ABTOMaTUHECKM
OTKMIOHaloLme Nprubop OT CeTH Mpw CHe-
TUK Koxyxa. OBwmii ceTeBoil BuIKNIOYa-
Tenk nomkeH 6bite odopmneH Tak, 4Tobbl
HWKTO NOCTOPOHHWIA (0cobeHHo pebeHok)
HE MOr BKIOYWTbL YCTAHOBKY CaMOCTON-
TenbHO, OOHAKO MOI Nerko 1 GLICTPO Bbi-
KIKO4UTE 88 NPY BO3HUKHOBEHWUW aBapuii-
HOM CUTYaLMM.

Bce coepuHeHus crnegyer BLINOAHATL
crneumnantHeiMKM BICOKOBOBTHEIMWA MpO-
BOAaMMW, NOAOOHLIMU WUCMONL3YEMBIM B
TeneeMsopax 419 Noaayu HanpsXeHWs Ha
aHof, KWHecKona, WK M30NUMPOBaHHLIMU
BHYTPEHHWUMW TMPOBOAHMKAMW TOMCTEIX
KoakcuaubHbIX kabenel co CHATOW onnet-
KO, [InuHHBIE NpOBOAA, MAYLIME, HanpW-
Mep, oT 6noka nuTaHus TpaHcgopMaropa
Tecna k cobcTBeHHO TpaHcgopmaTopy,
MOXHO [leNaTh U3 OTPE3KOB KOaKCUanbHo-
ro kabens, BHELIHWE OMNEeTKW C KOTOPBIX
CHSATEI NKLLL Ha npoTsxkeHun 20...30 cm ot
Kaooro koHua. Bo nabexanune obpasosa-
HUA KOPOTKO3aMKHYThIX BUTKOB, B KOTOPLIX
MOLLHOE MarHuTHOEe none TpaHcdopmaTo-
pa MOXEeT HAaBECTW 3HAYUTENbHLIA TOK, On-
NEeTKY KaX[oro OoTpeaka crneayeTt 3asem-
NATH TONMBKO € OAHOW CTOPOHLL. Bo nabe-
KaHWe MexaHW4ecKuX NMOBPEeXAEHWI Ka-
Genw pekoMeHayeTcs NpoknageiBats B
NaacTUKoBeIX kabenesonax. .

KoHpeHcaTopbl B BEICOKOBOJBTHLIX YCT-
pOiACTBAaX HEPEAKO OCTAITCH 3aPFKEHHDI-
MK [0 OMACHOro AN XUSHW HANPSXKeHUs i
MoC/ne OTK/MIOYEHWA YCTPOWCTBA OT CeTW.
Ana paspanku Takux KOHOEHCAaTOpoB He-
06X0AMMO MMETEL OTPE30K MELHON TPYGKM
MnK TONCTOroO NPOBOAA HAa OJIMHHOW pyyKe
M3 W3ONAUMOHHOrO MaTepwana. 3Tum
OTPE3KOM 3amMbIKaloT Ha HEKOTOPOE BPAMS
BLIEOAEI KOHOEHCATOPa, NPeXae Yem npn-
KOCHYTBCH K HEeMY pyKamn WM WHCTPY-
MEHTOM.

Crepyet NOMHWTL, YTO BCNEACTBME
rnonApu3aLmn AManekTpuka (aTo aeneHne
aHanorM4Ho OCTATOMHOW HaMAarHWYeHHo-
cTi (eppomarHeTvka) 4epe3 HekoTopoe
Bpems nocne, kasanocs Obl, NONHON pas-
PAOKW KOHAEHCAaTOpa HanpsKeHue Mexay
ero obknagkamn MOXeT YaCTM4HO BOCCTa-
HOBUTLCA. [lo 3TOIM npuyvHe NOBTOPATH
paspaaky BbiCOKOBONBTHOrO KOHBEHCATo-
pa cnegyet nepepn KaxabiM MpuKoOCHOBE-
HWEM K HEMY. A XpaHWTb Tak1e KOHOeHca-
TOpLl PEKOMEHOYETCH, COBAVHWUB BHIBEOALI
OTPEesKoM nposoga.

Tot, k1O, cTOR Ha GeToHHOM nony, Ha-
npaenseT pyko MeTaniM4yeckuii crep-
XEHb B CTOPOHY CTPUMEpPA, CO3AaBaeMoro

TpaHchopmaTtopoM Tecna MOLHOCTLIO
3 kB-A, wrpaeTt B "pycckyio pynetky”. Mpu
TAKOM W faxe MEeHbLUEM YPOBHE MOLLIHOC-
TV BOKpYr TpaHcdopmartopa obpasyioTcs
KOPOHHLIE paspsasl U Oaxe CTPUMEpE,
HarnpasneHHble B CTOPOHY ero cobeTeeH-
HO NepEMYHON 0BMOTKM.

Lns sawmTel 310 0BMOTKM MEXY Heil
¥ BTOPUHHOW NOMELLaOT 3a3eMeHHoe
HE3aMKHYTOE MeTaNM4eCcKoe KonbLo. 310
NpenoxpaHsieT 3NMeKTPOHHLIE KOMMOHEHTH
6Gnoka nwuTaHws TpaHcdopmaropa or
MMMYNbCOB TOKA, BOBHUKAIOLLMX NP NMpo-
6osx. OgHako noban sawmra agpdexkTreHa
He Ha 100 %. WMHorpa crpumep Boe-Taku
JOCTUraeT Leny, Haxoaswencs nog, Hua-
KOYACTOTHBIM WKW NOCTOAHHBIM BLICOKUM
Hanpsbkennem. Korpga ato npowcxogwmr,
noboil YenoBek, "NoAKIIoYeHHbIR” K BTO-
pu4HOil 0BMOTKE 4Hepes cTpumep wnum
KOPOHHLIlI pa3psaf, okasbiBaetca nop,
CMEpPTEeNkHO ONacHsIM HanpskeHvem. [a-
Xe ecnn ¢okyc 6bin ycrnewHo nosTopeH
CTO pas, OH MOXET 3aKOHYUTLECA (aTanbHo
Ha CTo Nepswii. To, 4TO HUXHWIA BLIBOLO, BTO-
pu4HOM 06MOTKI 3a3emreH, He NOMoXeT!

Laxe Haxogsck HAa W30NUPOBAHHON
nnathopme, Henb3s GbiTk YBEPEHHLIM, 4TO
nop, AeicTBMEeM paspsaoB TpaHcdopma-
Topa Tecna Teno He npuobpeno GonbLuoii
CTATWHECKWIA NOTEHUMAN U Npu cnycke ¢
nnargopmbl Ha 3emnio He BygeT nonyyex
anexkTpu4eckuii yoap. M3sBecTHel cnyyau,
Koraa paspsg NpoMcxXoamn Ha 3asemneH-
Hele MeTannuyeckue Tpybsl, Npoxoasime
Haz NNowanKkoi, rae neMoHCTPUPOBaNCh
OnbITH.

He nomoraet 1 ucnonb3osaHue BMecTo
MeTannM4eckoro NpyTa MOMUHECLEHTHON
namnsl. CONpoTUBNEHME TAKOW Nammbl,
KOIAa ras BHyTpW HEE MOHM3MPOBAaH W OHA
CBETWUTCH, O4eHb Heeenwko. OauH 13 akc-
NEPUMEHTATOPOB OAHAXAEI NOMYHUN OLLLY-
TUMBIV 2NEKTPOYAap, AepXa B pyke ¢ap-
(GOPOBLI BLICOKOBOSIETHLIA PE3UCTOR CO-
npoTtveneHuem 10 MOm v gnuHoi okono
dyta (30 cM), NpuHEM OH CTOAN Ha NOKPbI-
TOM PE3VHOBLIM KOBPWKOM OEPEeBSHHOM
nomocTe B BOTUHKaX Ha TOMCTOW PEeanUHO-
BOW nopowese. Ecnn 6el HE 3TW Mepbl
3almThl, yoap 6ein Obl cMepTenbHBIM.

Oxorun

He croiite BGnMan paboTaouwero
TpaHcgpopmaropa Tecna! Ero MoLLHbIE Bbl-
COKOYaCTOTHBIE paspsfbl, OOCTUIHYB
4ernoBeHecKoro Tena, 3a4acTylo Bbi3kiBaloT
oxoru. Mpuyem He TONbKO Ha KoXe, HO U
Ha BHYTPEHHWUX OpraHax, 4To MOXeT npu-
BECTU K OTQBANEHHLIM MOCNEeACTBUSIM.
MomMHUTE Takke, HTO UCKPOBLIE PaspsaHA-
KU W Apyrue anemeHTsl 610KOB nuTaHvs
MOFYT CWNbHO HarpeeBaTbCsa BO BpeMms
paboTkl. [03TOMY NPUKOCHOBEHWS K HUM
OCTaIOTCH ONaCHLIMW W HEKOTOPOE Bpems
rnocne BuIKNoHYeHWs.

JnekTpuyeckue U MarHUTHele
HaBOgKK

TpaHcdopmatopel Tecna paGotaior B
VMNYNBECHOM pexume, CO3nasas BOKPYr
cebsi MOLUHBIE SNEeKTPUYECKMe W MarHuT-
Hble nons. Moxet Habniogarscs M 4OBONb-
HO CUNBLHOE W3Ny4eHWE B pagMoavanaso-
He. B okpyxawwmx TpaHcdopmarop npo-
BOAALLMX npeaMeTtax (KOHTPONbHO-uamMe-
PUTENBHBIX 1 NPOYMX 3NEKTPOHHBLIX NpUbo-
pax, KoMrbloTepax, MeTanjM4yeckux ane-
MeHTax mMebenu W -CTPOUTENbHLIX KOHCT-



PYKLWIA) HEBOAUTCS 3HAYUTENbHBLIA TOK.
MocnepcTeua aTtoro MoryT ObITL Nnaqes-
HBIMU.

BrikniounTe BCE KOMMBIOTEPLI U Npo4ne
anekTponpubopkl M yHECKMTE WX NoAansLue
oT TpaHchopmartopa Tecna npexae, 4em
ero Bk4YaTs. Henb3s nenone3osars ons
3aszemMneHus TpaHchopmMarcopa KOHTakT
3aLMTHOrO 3a3EMNEHUS, WUMEIOLLMIACA B
poseTke. HasBopku MoryT pacnpocTpa-
HUTBCA NO BCEMY 30aHWi0, a cTos4que
BOMHbI BbICOKOYACTOTHOrO HanpsXeHus
BLIBEAYT U3 CTPOA NeKTPoHHOE 06opyao-
BaHME B CaMbiX HEOXWOAHHBIX MECcTax.
Yem Gonblle MOLWHOCTL TpaHcdhopmaTopa
Tecna, Tem Gonee HeobXOOMMO ANA HEro
OTAENbHOE BLICOKOKaY4eCTBEHHOE 3a3em-
neHue, He CBA3aHHOE C 0BLLEeN0MOBLIM.

Obpawainte BHUMaHWE Ha MeTannye-
CKME MpeameThl, Haxopsuwuecs BOKpYr
TpaHcdopmatopa Tecna, ocobeHHO Co-
€[WHEHHbLIE C TEM XE 3a3eMIEHUEM, HTO U
oH. Mpwu oneitax ¢ TpaHchopmMaTopom,
pasMelLeHHOM B rapaxe, OOHOMY W3 aBTO-
poe poBenock HabnwAarts WCKpeHue
Mexay mertannuyeckuM obpamneHuem
OBEepK U penbcoid, No KOTOPOK aTa ABepb
nepemMellanace. [1OCKONLKY cama nBepb
Gbina gepesaHHON, 3TO MO0 NPUBECTH K
noxapy.

B npouecce pabotel TpaHcopmaropa
Tecna Ha ero BTOPUYHOW OBMOTKE MOXET
HAKOMUTLCA 3HAYUTENbHBIA OCTATOYHBIN
cratnyeckuin 3apsag. Korpa tpebyercs,
BBIKMIOYUB TpaHchopMaTop, NnepeMecTuTb
3Ty 06MOTKY, HaNpUMep, 4To6bl OTPEeryfu-
pOBaTk €8 CBA3b C NEePBUYHON, TO, B3AB-
WKCh 38 HEE pykamu, MOXHO MNOnyYuTb
YYBCTBUTENLHLIN anekTpoyaap. OT Heoxwu-
OAHHOCTH MOXHO YPOHWTE OBMOTKY Ha
HOTY WK Jaxe ynacTb Ha 4To-HWbyAE He
O4eHb MArkoe. YTobel CHATE CTATUHECKWIA
3apsag, NpoBeauTe No BTOPUYHON 0BMOTKE
BbIKMIO4EHHOro TpaHcdopmartopa 3asem-
NEHHBIM NPOBOOOM.

Kak yxe Obino ckasaHo, 3a3emnsTb
TpaHchopmaTtop Tecna Heobxogumo OT-
NEenBHO, He Ha obLuee 3a3eMIIeHne v Bo-
nonposoaHyio Tpyby. CoeanHeHve TpaHc-
dopmaropa ¢ moboi M3 atux uenen —
npeanoceinka k npoucluecTeuio. Mosa-
60TbTECH U O TOM, YTOBBI HEOXWOAHHO
ANVHHBIE paspsabl He CMOMK A0CTHUYb
PacnoNOXeHHbIX NOBNM30CTN CeTeBLIX U
TenedoHHbIX PO3ETOK U NpoBoaoe. NoHu-
31POBaHHLIM BO30YX B KaHane paspana —
XOPOLWWIA NPOBOAHWK. Yepes Hero BeiCO-
KOE BBLICOKOYACTOTHOE HanpsiKeHWe Mo-
KEeT JocTudb nioboro NOAKMIYEHHOTD K
ceTu npubopa W BLIBECTW €ro 13 CTPoS.
370 OTHOCKTCH W K 3NEKTPOOBUraTensm,
MexoBMOTOYHas M30NALMA KOTOPbLIX MO-
¥eT ObiTk NEerko NoBpeXheHa BbiCOKOo-
BONETHEIM Paspaaom.

3NeKTpUYECKME U MarHUTHLIE HABOOKM
onacHbl W AAA HYBCTBUTENbHBIX WU3Mepu-
TeneHeiXx npuGopos. lNpuyem MopanbHO
yCcTapeBlme CTpenoyHele npubopsl, nam-
rnoBbie reHeparopsl v ocuunnorpadsl B
ATUX YCNOBWAX ropasfo HafexHee CoBpe-
MEHHBLIX NONYNPOBOAHVKOBLIX WM LWdpo-
BBIX.

BpepHele ra3sbl

B paspsgax tpaHcdopmatopa Tecna
ofpasyeTca aameTHOe KONWYeCcTBo 030Ha,
OKWCIOB a30Ta W, BePOSATHO, MHOMMX ApY-
X TOKCWYHbIX rasoobpasHbiX BeLLecTB.
Moatomy He paboTaiite ¢ TpaHchopmaTo-

pOM AnuUTenbHOE BPEeMS B 3akKpbiTOM MoO-
mMeleHun. MNo3aboTeTeck 0 XOpOoLUEe BeH-
TUNALWMK, B TOM HYMCNE BO BPEMS M3roToB-
NeHus TpadcdopMaTopa v NPonuTKK ero
0BMOTOK pasnnyHbLIMK Nakam.

YneTpadmoneroBoe
¥ PEHTTEHOBCKOE U3ny4yeHune

MoBoir razosesiil paspag co3pgaeT yib-
TpaduoneToeoe uanyseHue. Xota ans ve-
NOBEYECKOro rnasa OHO HEBUOMMO, TAXE-
Nble NOCNeacTBUS NPOABNAITCA MO3Xe,
WHOrOAa CAVWKOM no3aHo. MNomHuTe nep-
BOE NPaBo 3NeKTPoCBapLUUKoB: "Hukor-
Ja He CMOTPW Ha anekTpudeckylo ayry!”.
OBparuTe BHUMaHWe, 4To Npu paboTe oHK
BCErQa 3alMLLaloT rnas3a HenpospayHbiMm
ons ynsTpaduoneToBeIX Ny4ei ouYkamu
wnu mackamu. CobBupaacek Habniopate
reHepupyemMsie TpaHchopmMaTopom Tecna
paspaabl, 063aBeamTeCh TaKMMK O4KaMU,
Bonblwas nosa ynsrpaduoneToBoro nany-
YEHMA MOXET BbLIZ3BaTb W paKk KOXwu, ee
TOXe HeoOXOAMMO 3aLLMLLATE.

MHoro4ucneHHsle M3MEPEHWA NoKasa-
K, HTO 3aMETHOro PEeHTreHOBCKOro W3-
NIY4EHWS ra3oBble paspsnobl He CO3aaloT.
OpHako ero WCTOMHUKOM MOryT CTaTb
BNEKTPOHHLIE Nammnbl W OpYrue anekTpo-
BakyyMHble npubopsl, paboTaowme npu
BLICOKOM (LECHTKN KWNOBOJLT) aHOAHOM
HanpsxeHun. [locTatoyHas 3awmrta ot
TaKoro Wa3ny4eHus — TOHKWIA CTanbHOM
BKPaH, OKDPYXAIOLWWIA namny. ANOMUHWIA 1
pasnUYHLIE MNacTMAaCcChl B KAYECTBE PEHT-
TEHOBCKOro 3KkpaHa Hea(p(eKTUBHbI.

Papuonomexu

TpaHchopmatopsel Tecna MoryT wuany-
4aTh PAAVONOMEXW B LUMPOKOM 4acTOTHOM
nwuanasoHe, 0coBEHHO MpW MNAOXOM 3a-
3eMneHr. 3TO MOXET NOMeLLAaTb Npuemy
TENEBU3WOHHLIX W paguonepepay, Hapy-
WKTh paboTy Haxopsawmxca nobnnsoctu
anekTpoHHbIX npwbopoe. Ecnu Takoe
BIVSHWE 3aMeYeHO, MPexae BCero nonpo-
GyiiTe yny4dwWTb 3a3emMneHwe, a Takxe
COeaMHUTL TPaHChOPMaToOp C NUTAIOLLEA
CeThbi0 4epes oMEexononaBNRoLLMA
dunkTp. O6LI4HO 3TOr0 GLIBAET AOCTATON-
Ho. Ho ecnu nonHocTbio uabaeuTbes OT
MoMeXx He yOaeTCH, TO MPOJOIKaTE ONbIThI
NPUAETCS B A0CTATOHHO GONbLLOIA 3aMKHY-
TOR KNETKE U3 MESIKOSYeWCTOW MeTannu-
HEeCcKOon CeTKN.

MNMoxapHaa onacHoOCThb

BepoATHOCTL BO3HWKHOBEHWA NOXapa
npu sKcrnepumMeHTax ¢ TpaHcdopmaro-
pom Tecna pnoeBonsHO Bhicoka. Bocnna-
MeHeHue MOoXeT BbITb CneaAcTBMEM nepe-
rpeea paspsaHvMKa, KOpOTKOro 3ambika-
HWA B LENSX NMTaHWA, OYyroBoro paspsaa,
HaBeOeHHOro B METANNWYECKOM npegme-
TE TOKa, U MHOrMX Opyrux npvduH. B
MOMELLEHUM UMW Ha Nnowagxe, roe npo-
BOOSITCA ONbiThl, HE AOMKHO ObITh NEerko-
BOCIIAMEHSAIOLLIMXCH MaTepuanos U XWa-
KOCTel U 06a3aTensHO O0MKEH METLCSH
WMCNPaBHbliA OrHETYLWTENb, NpenHasHa-
yeHHbI Ans Bopebbl C NoXapamwu aNekT-
POYCTaHOBOK.

MpW U3roTOBNEHWW TPaAHCKHOPMAaTOPOB
Tecna He pPeKoMeHOyeTcs MCNOoNbL30BaThb

- OeTanu u3 NnonuatuneHa n opyrmx nopob-
- HbIX MaTepuanos. XOTH ropAT OHW JOBOSIb-

HO MEOANEHHO, HO BbIOENAIOT NPW ropeHnn
6onbLUIOE KONVYECTEBO ROO0BUTLIX FA30B.

Xvmuyeckas onacHoCTb

M30naumMa MHOMMX BbICOKOBOMBTHLIX
KOHOEHCATOPOB 1 TRAHCHOPMATOPOB, 0COo-
6eHHO CTapblX Mapok, nponutaHa mMuHe-
pansHEIMWM Macnamu, KOTOpPhIE CerogHs
CYMTAKOTCH KaHueporeHHsiMWu. OnacHbiMK
MOMYT BbiTh ¥ M3ONALUMOHHBLIE KOMMayHOb,
KOTOPBIMU NMOKPLIEAIOT 0OMOTKM TpaHcgop-
Maropoe W gpyrue netanu. MNoapobuyio
WHMOPMALIMIO O BbI3LIBAIOLLIMX COMHEHMWE
matepuanax MoXHo HanTu B MHTepHeTe.

B3pbiBOONacHOCTh

HawuGonee onacHbl C 3TOW TOYKWM 3pe-
HUS BPALAIOLMECH Pa3pPAOHUKA U KOH-
nexcaropbl. [erann paspspHwka, Bpa-
wawilumecs ¢ HonbLIOK 4acTOTON, Npu
HEOCTATOYHO MPOYHOM KPEnneHwuu Wuam
MexXaHWHeCcKOM NoBPEXAeHN pa3neTanT-
ca ByksansHO CO CKOPOCTLIO nynu. Ons
3alMTH OT pasneTa OcKoNKoe Heobxonm-
MO NOMELLAaTE BPaLLAOLMINCH paspaaHuK
B MPOYHLIA KOPNYC W3 WU30NSLMOHHOIO
marepuana, Hanpumep nonvkapboHara.

KoHpeHcaTopsl B repMeTUHHBIX KOpry-
cax B3pbIBAIOTCH, KOFAa BHYTPW HaKannm-
BalOTCA raskl Nop GoONLWVM [aBNeHNEM.
PexkomeHgyeTcs HafeeaTbk Ha Takve KOH-
AeHcaTopbl 3alWTHbIE TPYBKW M3 nonu-
aTUNEHa BLICOKOW MNOTHOCTWU, NOQOBHLIE
WCNONL3YEMbIM /151 MOKPLITUA MUPOTeX-
HUYECKWX 3apsiaos.

AxycTUYECKMIA LUYM

YpogeHsb Wyma, Co30aBaemMoro TpaHc-
dopmaTopom Tecna, ocobeHHO npu ero
HacTpOWke B Pe30HaHC, MOXeT cTatb
onacHeiM Ana cnyxa. PekomeHayertcs 3a-
WMLLATE VUM CreumasnbHbIMK HaylHUKa-
MW WKW BKNAAKaMu.

Cocepu, cynpyra v getu

XoTa 3KCnepuMeHTaTop, MoXeT ObiTh,
04apoBaH KpacoToi pas3psaos, co3pasae-
Mbix TpaHchopmaTopom Tecna, ero coce-
M 334aCTYI0 HE PasaensoT 3TOr0 MHeHUs
1, ObiBaer, BuI3LIBAKT nonuuwio. Byaste
BHUMATENbHLI K cocensam, nocrapainreck
3apaHee 0BLACHWTE UM CYTb NPOWCXOOA-
WIETO W A@Ke NPUrnacuTe Ux Ha NpocMoTp
npegcraeneHus. XoTa paspsas 0co6eHHo
KpacuBLl B TEMHOE BPEMS CYTOK, y4TuTe,
4YTO CO3gaBaeMelit TpaHchOopMaTopoMm
WyM MELWaeT CoceasM, NPUBLIKLLIMM
HOYLI0 cnaTth. MPUYMHOIR KOHbNNMKTE MOTYT
6bITh M NOMEXW NPUEMY Paavo- U TENEBU-
3UOHHLIX Nepepgay. MNocTapaiTece nopa-
BUTL MOMEXW NPEXAe, 4em cocenu pora-
[aloTes 06 UX MCTOYHUKE,

et v JomMaliHWe XWBOTHBLIE O4YEeHb
NOBONLITHLI, NPOCTOAYLUHLI M HETIOCTYLL-
Hbl. HeoBxX0amMmMOo BCAYECKU 3aTPYAHUTE UX
noctyn K TpaHcdopmaropy Tecna v num-
WKTb BOSMOXHOCTW AAXe CNny4aitHo u
HernpeaHaMmepeHHo BKITIYWTE ero.

Elle ogHa onacHoOCTb COCTOWT B TOM,
4TO BalLA Cynpyra, CKOpee BCero, CoHTeT,
YTO Bbl YAENAETE CAULLKOM MHOrO Bpeme-
HWU cBoeMy x006u (nogyepkHem, moGomy
x066u!) n norpebyet yoensTe Bonble
BHUMaHWS el camoi 1 gomailuHum 3abo-
Tam. Baiwum o6bsicHeHNS He ByAyT NPUHATLI
BO BHUMaHWe!
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MHaukaTop paspaakum anemMeHToB
NnMUTaHUSA "MbilLUn"”
A. BAJIAXTAPb, r. NMepeoypansck CeepanoBckoii o6n.

B nocnegHue rogel nosensiercs Bce Gonbuwe ycTpoiicTs ¢ aBTo-
HOMHBIM NMUTaHWeM KaK OT raibBaHW4YEeCKUX 3JIEMEeHTOB, Tak M oT
akKymynaropoe. Ho He Bce OHM MMEIOT MHAUKaUMIO paspaaku ane-
MEeHTOB nuTaHus. ABTOpP YCTpaHun 3TOT HEeZOoCTaroKk B OLHOM K3
TaKuX yCTPOMCTB — KOMIMbIOTEPHOW MBILLIN.

ECNPOBOAHEIM KOMIMBIOTEPHBIA MaHW-

NynaTop "Mbiwe” ¢pupmel Microsoft
nUTaeTcs OT ABYX ranbBaHUHMECKWX ane-
MEHTOB WNW aKKymynsTopos. Bot uame-
PeHHble 3HaveHws noTtpebnsiemMoro ot
BNemMeHTOB NuTaHus Toka: 36,6 MA — npu
akTmeHon pabote "MbilWbD”; 3,9 MA — no
OKOHYaHWW axkTuBHOW paboTul; meHee
1,1 MA — 4epea HecKkonbLKO MUHYT nocne
aroro; 80...92 MkA — B cocTosiHUKM "cHa"
(DA BOCCTAHOBNEHWSI BKTMBHOCTW HEOBXO-
AMMO HEXaTb Ha NIOBYI0 KHOMKY "MBILLn™).

3TOT MaHUNYNSATOP MOCTPOEH Ha MUK-
pokoHTponnepe HT82M72, cHabxeHHbIR
BCTPOEHHbIM Nepegatyvkom Ha 27 My,
CornacHo onucaHuio, MUKPOKOHTponnep
pabotocnocoGeH nNpu  HANPAXEeHWW
2...3,3 B. Mory nogreepaute,

TOB C TEMW Xe NOPAAKOBLIMU HOMEpamMi
meHee 1 B. Peauctopel R2 1 R3 3apaior
TOK ceeToauonos. MNeesouanyyarens 3By-
ka HA1 NnpocurHanuMaupyeT o HegonycTU-
Mol paspsgke nwoboro M3 anemMeHToB
nutauusa. [lMpumeHeHHble ceBeToaMogbl
KP-1608MGC — pns noBepxHOCTHOro
MOHTaxa 3efneHoro useta csevyeHusi. Wx
MOXHO 3aMEHWUTL NIOBLIMW OPYTrmMK, Nog-
XOOAALMMYK MO LBETY W APKOCTY CBEYEHMWS
1 pasmepam.

Lnsa cHwieHua notpebnaemMoro curHa-
NN3aTtopom Toka MWKpokoHTponnep DDA
TakTMpPYeTCH OT BCTPOEHHOro reHeparopa
yacToToil 128 klNy v Gonbluyo YacTsb Bpe-
MEHW HaxoouTcH B "cnswem” pexume. Mo
CUrHany CTOPOXEBOro TalMmepa MuUKpo-

fl0Ka HanPsPKeHNe Kaxaoro ua t—>Kess. 80D ) 4 1o kp-1608MGC
ABYX YCTAHOBNEHHbLIX B "Mbl- 2 1%1K "
n = g

St e o aamee. e | TS o oo B iarso
TensHo pabotaer Ges cHoes. e R2 HL1 7,
Ho sa4acTyto, 0cobeHHo noc- e RSTMcuPBO2— 510 7
Ne NPOOONXWUTENLHOR 3KC- T @1 i Eg; 1
nnyartaumnu, akKymynsaTopsl ﬂ—Gz ﬁB"
paspskaTCs HepasHoMep- =k
HO. XOTS OOMH WM3 HWUX ewe l—:-KBua 4 DD1
COXpaHseT JoCTaToqHblii 3a- Puc. 1
psia, HanpsxeHwe BTOPOro
YKE OfyCTUIOCh 3HAYMTENLHO Huxe 1 B. Tabnuua 1
Takoe 6biBEET U MPW UCNONL30BAHUK
rancBaHW4eckux anemeHTor. OBbINHO Npu RSTDISBL 1 | CKDIV8 !
HELOMYCTUMO HU3KOM HaNpPsXXeHWU MuTa- DWEN 1 | CKOUT 1
HUS "MbILK" €€ KYPCOp Ha aKpaHe KOM- SPIEN 0 | SUT1 1
neloT€pa HayvHaeT nogeprueatbes, a WDTON 1 | SUTO 0
3aTeM XaoTU4HO MepecKakneaTb ¢ MecTa EESAVE 0 | CKSEL3 o~
Ha Mecto. Ho 4Tobbl onpenenvTk, Kakoi BODLEVEL2 1 | CKSEL2 3
M3 BNEeMEHTOB NUTaHWA CULLKOM CWABHO
paspspkeH, He oboiTics Ges BonsTMeTpa. BODLEVEL1 1 | CKSEL1 z

Wcxons na HeobxoammocTi KOHTponu- BODLEVELO 1_| CKSELO 0
poBaTtk CTeneHb 3apsXeHHOCTHM 0Bomx Ta6nuua 2

a/leMeHToB, A paspabotan M BCTpOWN B
"MbiLb" MHAMKATOP. OH COAEPXUT MUHU-
MansHoe YMCNo KOMNOHEHTOB M NOCTPOEH
Ha MWKpOKoHTponnepe ATtiny25V-10SU,
cnocobHom paBoTate OT HanpsxXeHus
1,8 B. Cxema wHoukatopa nokasaHa Ha
puc. 1, a koHUrypaLms MUKPOKOHTPOS-
nepa, KOTOpyl0 HeOBXoauMO YCTaHOBWTHL
npy1 ero NporpaMMMpoBaHuM, — s Taén. 1.
Ha Bpems nporpammupoBaHus BLiBOAGI
MWKPOKOHTpONNepa COeAWHSIOT € Mnpo-
rpaMMaTopoM B cheayloleM MNopapke:
1—RST, 4 — GND, 5 — MOSI, 6§ — MISQ,
7 — SCK, 8 — VCC. Nsezounanyyarents 3sy-
ka HA1 Ha aTo Bpems nyywe oTKAYUTb,
OCTanbHbie 3NEMEHTE NPOrpaMMUpoBa-
HUWIO HE NOMEeLLAIoT.

Mpw paboTe curHanuaaropa Hanpaxe-
HWE MNUTaHWA Ha MUKpOKoHTponnep DD1
nocTynaer oT Tex xe anemeHTtoe G1 n G2,
YTO U Ha KOHTponnep Mellwn. Ceetoauoas
HL1 u HL2 HauvHaioT nepuoguyecku
ECMBbIXMBATL, KOraa HanpsXeHue anemMeH-

HUW CUrHana MUKPOKOHTPOMNNEp BHOBL
“saceinaet” 1 noTpebnaemblii TOK yMeHb-
waeTca Oo 6,5 MrA.

Mpw opgHoBpemeHHOI paspsake ane-
MEHTOB A0 1 B ux cymmapHoe Hanpsxe-
HWE Ha BbIBOAAX MUTAHUA MUKPOKOHTPON-
nepa DD1 ctaHet paeHbiM 2 B, yto Ha
0,2 B 6onbLue MUHUMANBHO OONYCTUMOrQ.
OgHako B cnydae, korga OguH 3NemMeHT
paspaauncst paHblue BTOPOro, a curHan ob
3TOM BbIN NPOVUIHOPWPOBAH, CYMMapHoe
HanpsikeHwe MOXeT cTaTth M MeHbLue 1,8 B,
4YTO npueeneT Kk cboAM, a TO W K NONAHOM
oCTaHoBke paboThl MWUKPOKOHTPOMnepa
DD1. CurHanu3aTop B 3TOi CUTyaumm
noseget cebs Henpeackadyemo. Moatomy
npexdebperate CBOEBPEMEHHOW 3aMeHOoM
ranbBaHWYecKUx SMEMEHTOB WAW 3apsg-
KOIi aKKyMYNATOPOR HE Criegyer.

B mukpokoHTponnep ATtiny25 BcTpoeH
VCTOYHUK 06pasuoBOro  HanpskeHus
1,1£0,1 B. imeHHO Takmm MOXeT BbiThb yC-
TaHOBNEHO Hawbonbllee 3Ha4eHWe Nopo-
ra, npu nepeceyeHny KOToporo NogaeTcs
CurHasn o paspsagke akkymynsitopa. Haw-
MEHbLLMI BOBMOXHLI nopor — 0,9 B, Sto
MONOBUHA MWHUMANLHOTO HanpsXeHua
nuTaHua. 3anvcae B 9HEProHE3aBUCUMYIO
namaTe MWKPOKOHTPOMNEpPa COOTBeTCT-
BYIOLME KOHCTaHTbLI, MOXHO YCTAHOBWTH
NGO NOPOroBLIi YDOBEHL B 8TOM WHTEP-
Bane.

WNameperne HanpsxeHua Ha
aneMedTax nutanus G1 n G2
NPOW3BOAMTCS B PasHbIX PeXxu-
max pabotel ALM. HanpsikeHwe
Ha anemeHTe G2 uamepsertcs B
HeguddepeHUnansHOM pexm-
Me OTHOCHTEeNbHO 0bLero npo-
BOA& (BbIBOAA 4 MUKPOKOHTPON-
nepa). CymmapHoe HanpsxeHune
Ha OBYX 8nemMeHTax, NoCKombKY

:10000000FFFFEBECFFEFFFFFFFFFFFFFFFFFFFFF27
:00000001FF

K Buie. 3, 8 DD4

K ewe. 2 DD1

K ewB. 4 DD1

KOHTpONNep Kaxasle 2 ¢ "npoceinaeTcs”,
3anyckaer BCTPOEHHLIA B Hero ALM,
WU3MEPSIOLLMIA HANPsXeHWe Ha BeiBoOax 2
1 3, ¥ cpaBHUBAET NOJYYEHHLIE 3HAYEHUA
C JONYCTUMBIMK, XPAHALLUMMWUCH B NMaAMATU.

CpegHuii Tok, noTpebnsemblil MUKPO-
KOHTpOMNepoM BO Bpems pabote ALM u
BbINO/IHEHWA BbIMUCHEHWIA, — 9 MKA. Mpu
rnogadse curHana (BKMO4YeH OOWH CBETO-
avop n pabotaet wanyyarent asyka HA1)
TOk yBenuyueaetcs oo 1 mA. Mo okoHya-

OHO npesbiwaeT obpasuosoe
(1,1 B), B Takom pexwvime name-
pUTL HEBO3MOXHO. lNosTomy nporpamma
nepexknioyaet ALIM B gucddepeHumansHsIi
PexumM, 1 HanpsxeHwe Ha anemeHTe G1
M3MepseTca Kak pasHOCTb 3Ha4YeHui
HanpsbkeHus Ha BelBofax 2 u 3.

B aksemnnape mukpokoHTponnepa,
VCNONb30BAHHOM ABTOPOM, 3aruchbio B
EEPROM kopoe u3 tabn. 2 Gbinu yora-
HOBNEeHL Nopory paspsaakn 1 B ons oboux
anemMeHToB nuTaHus. lMNpu 3anncKu Tex xe
KOOOB B APYrie 3K3emMnnspbl Noporosbie
YPOBHW, CKOPEE BCETO, NMoNy4aTcs UHBLIMMK,
B nepsyio o4epens no npudnHe pasbpoca
3Ha4eHwil BHyTpeHHero o6pazuoBoro
HanNpPsPKeHWsA.

Y1obbl 3aHecT B EEPROM MUKPOKOHT-
ponnepa MaroToBNEHHOro CUrHanusaropa
3HAYeHWA KOHCTaHT, MPaBuNbHO 3a0ai0-
LUMX NMOporu, HeobXxoaMMo, Npexae Bcero,
YCTaHOBUTL Mexay esisogamu 3 1 2 (ons
G1), 2 n 4 (ana G2) 3HaveHUs Hanpaxe-
HKS, paBHble HYXHbIM Noporam. Coenate
370 MOXHO OBymsi cnocobamu. [Mepsbiii
3ak/04aeTcs B Nogaye Ha MYKPOKOHTPO-
nep COrnacHo CXemMe, MoKasaHHOoW Ha
puc. 2, OT OTAENEHOIO MCTOMHMKA Hanpsa-
KEHWA NUTaHWA, PaABHOr0 YLBOEHHOMY
3HAYEHWIO XENaemoro noporoBoro ypos-
HA. Hanpumep, 2 B ans nopora 1 B. 3ne-
MeHTbl nutaHus G1 v G2 pomkHbl BbiTh
OTKNIO4YeHsl. Pe3ancTuBHBIA  penuTens
R4R5 penut Hanpsxexue NUTaHWa Nono-
nam. Ero peauctopsl HeoBXxogumo nopo-
6paTk OAWHAKOBLIMWU C BO3MOXHO BONb-
Le TOYHOCTLIO,



Bropoii cnocob (cxema Ha puc. 3) He
TpebyeT TOYHOW YCTAHOBKWM HanpsiKeHus
BHELUHEro MCToMHWKa nuTaHmns. OHO MOo-
xet pocturate 5 B, HO BCce-Taku He cne-
OYeT Aenatk ero 3HadutensHo Gonbiivm
CYyMMbl YCTaHaBNVBaeMbIX MOPOros. 370
MOXET NOHW3UTL TOYHOCTE UX YCTAHOBKU.
HyXHbIX 3HA4YeHWId HanpsKeHus Mexay
BbiBOgaMu 2 1 4, 3 1 2 MUKPOKOHTPOIE-
pa AoBUBAKNTCS NOACTPOEYHBIMU PEe3uc-
Topamu R6 n R7.

Ins 3anucu koHcTtanT B EEPROM po-
CTaTo4HO, NOJAB Ha CurHanusartop ¢
3anporpamMmMMpPOBaHHEIM MUKPOKOHTPOI-
NEPOM HanpsixeHwe NMUTaHWs WU NOporos
no OAHOW W3 PaACCMOTPEHHBLIX CXem,

coeguHuTk ero BuiBog, 1 (RST) ¢ BeiBOgOM
4 (GND), a 3aTeM COeAUHUTEL C BEIBOAOM 4
u BoiBof 5 (PBO). HYepez HeGonbluoh Npo-
MEXYTOK BpemeHw BeiBogel 1 1 4, a 3a
HUMMK W BEIBOAL! 5 1 4 MOXHO Pa3oMKHYTE.

4 K ews. 8 DD1
R6 R7
2..5Bl
s 1% Kews.3DD1
K ewie. 4 DD1
K ebiB. 2 DD1

Puc. 3

Benbiwka 0601x CBETOOMOLOB NMOATBEP-
[T, 4TO 3HAYeHWs MOPOroB 3anucaHbl B
SHEProHe3aBUCUMYIO NaMATE.

OcTanock 3akpenuTs coBpaHHLIA cur-
HanW3aTop BHYTPW Kopnyca "Mblwn”, no-
MECTME CBETOAWOABI B MMEIOLLWMECH TeX-
HONOrMYECKUe UNK CreunansHo NPoceep-
NeHHLIe B kopnyce oTeepcTus. lMNsesons-
nyyatens HA1 ans nydwei cnbilunMocTi
€ro CUrHasnoB NpUKNEVBAIOT K OAHOW W3
cTeHok kopnyca. lNocne coepguHeHWs C
anemMeHTaMn NUTaHWA "MblllK” CUrHanu-
3aTop roTos K paborte.

Or pegaxumm. [lporpaMma MUKDOKOHT- :

posnepa MMeeTod Ha Halem FTP-cepeepe no
agpecy <ftp://ftp.radio.ru/pub/2010/10/
indic.zip>.
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ABTOMAaTU4YECKUN perynarTop
4acTOTbl BpALLEHUA BEHTUNATOpa
6/10Ka NUTAaHUA KOMNbloTepa

A. JIAMATCKWH, noc. Bepe3soska KpacHOSIpCKOro kpasi

l l EKOTOpLIE COBpPEMEeHHbIe Bnoku nu-
TaHnA KOMMNbIOTEPOB CHabXeHb! aBTo-
MaTUHECKUMIK PEerynaropamn 4acTtoThbl
BpaleHua ABUraTtens, oxnaxaaiollero
6nok BeHTMNsATOpa. Jatiuk Temneparypsl
Takoro perynstopa (06k4HO TepMopesnc-
TOp) 3akpenneH Ha TennooTeoAe AMOAOE
HW3KOBOJMLTHLIX BEINPSMUTENEI, Harpesa-
IOLLEMCH 3HAYUTENIBHO CUITbHEE, YEeM Ter-
NOOTBOA, Ha KOTOPOM YCTaHOBNEHbL! TpaH-
31CTOPLI BLICOKOBOJIBTHOrO MHBEPTOPAE.
Ha HekoTopbix 060pyaoBaHHbIX TaKUMK
perynstopamu Bnokax UMeeTcs Haknenka
"Noise Killer" — nogasutens wyma. leno s
TOM, 4TO, U3MEHSS UHTEHCHMBHOCTE 06ayBa
TENNOOTBOLA B 3aBUCUMOCTW OT €ro Tem-
neparypsl, PerynaTop CHukaeT co3pasae-
MLl BEHTUAATOPOM aKYCTHUYECKWUI LUyM
NMPX HU3KOM W CPeaHEM YPOBHAX MOLLIHOC-
™, NoTpebnsemoil yanamu KoMnbioTepa.
OpHako aBTOMaTUHECKME Perynstops
yCTaHOENEeHsl naneko He sesge. Kpowme
TOro, NPaKTvKa NoKaskLIBaeT, YTO WX Xapak-
TEPUCTHMKIA HE ONTMMAaNLHBI — C MOBbILLEe-
HUEeM Harpysku o06opoThl pacTyT

Temnepartypa Tpadauctopa VT2 Boiwe,
yem VT 1, sSMUTTEPHBINA, 8 CRefoBarenbHo,
1 KOnnekTopHelid Tok VT2 Bospacrter, a B
0BpaTHOM Cry4ae OH yMeHbuTcs. Pac-
4YeT MoKasbLIBaeT, 4TO NMPXU MCXOOHOM TOKe
1 mA npupaweHue coctasut 0,085 mA/°C.
COOTBETCTREHHO BO3PACTET HANPSKEHWe,
najalollee Ha Pes3ncTope KONEeKTOPHOW
Harpysku TpaHaucTopa VT2,

3TO HanpskeHWe 4Yepes YCWNWTENb
TOKa Ha TpaHaucTopax VT3 u VT4 noctyna-
eT Ha M1 — anekTpogsuratesnb BEHTUAA-
Topa. MNoaromy HacToTa BpalleHus Kpbiilb-
4aTKW BEHTMAARTOPA M MHTEHCUBHOCTL CO3-
[aBaeMoro UM noToka BO3ayxa pacTyT ¢
MoBLILUEHWEM TEMMNEpPaTYpPbl AaTtinka —
TpaHanctopa VT2, 3akpenneHHoro Ha
06oyBaEMOM BEHTWIIATOPOM TENnooTBO-
e MOLLHBIX 3NeMeHTOB Boka NUTaHus.

[na pacyeta HOMWHANOB PE3VCTOPOB
R2 1 R3, 006pasyowmx KONNEKTOpHYIo
Harpyaky TpaHawucTopa VT2, Heobxopumo
3aaTbCs OBYMSA 3HA4YEHMAMKW Temnepary-
pbl TennooTeoaa, obaysaemoro BEHTUNS-

NATb 3KCNEPUMEHTaNLHO. Y BEHTUNSATOPA
“Zalman" ZM-F1 80x80x25 mMm c nogumn-
HUKaMK CKOMBXEHWS 1 TOKOM noTpebne-
Hua 0,1 A, AnA KOTOPOro W3roTaenuea-
NoCk ONUckLIBAEMOE ycTpolicTeo, U;=4 B.
HanpsxeHue U, npuHMMaIOT, Kak npasu-
o, paeHeiMm 12 B — HOMWHansHOMY Ha-
MPSXKEHWUIO MUTAHWSA BEHTUNATOPA.

Tok konnekTopa TpaHaucTopa VT2 npu
Temneparype T, (T. €. Npyv OAUHAKOBOW
Temneparype TpaH3aucropos VT1 u VT2)
;=1 mA. MNMpu Temneparype T, OH, yBenu-
ymBlick Ha 0,085(T.-T,;) mmwnnuamnep,
[OCTUIHET

Ip =1, +0,085-40 = 4,4 MA.

Tenepb MOXHO BbIHMCIUTL HeobBxoam-
MOe 3KBMBaJIEHTHOE CONMPOTUBAEHWE Ha-

rpyaku Tpanauctopa VT2:
U,-U;, 12-4
1o g :
R, i 35 KOm

MNpu HanpsxeHun nutadua U,.=12 B
3HA4YEeHUA CONPOTHMENEHWUA peaucTopor R2
1 R3 pnomkHel BbiTe paBHLI:

By -Uyy _ 23512
U -L4-R, 4-1-235
RS = R2-R, 273-235
R2-R, 273-235
BeiGpaHbl Gnuvxaiiluve craHpapTHeIE
HomuHans 2,7 kOm un 16 kOm.
Beuaoy npocToThl CXembl perynatopa

nevatHas nnata A8 Hero He paspabarsl-
+12p Banacek. OH Buin cobpaH Hasec-

R2 =

= 2,73 kKOm;

=169 kOm.

cnuwkom pesko. [pennaraemoe
YCTPOWCTBO WMEET NVMHEWHYIO Xa-
pakTepucTuky perynuposaHus. Ee
HaKJIOH, & TaKKe 3Ha4YeHus Temnepa-
Typbl, NPWY KOTOPbIX BEHTUAATOP Ha-
yuHaeT paboTaTk U JOCTUraeT Mak-
CUMANBHOW NPOU3BOOUTENBHOCTN,
MOKHO W3MEHSATE MO CBOEMY YCMOT-

/| R2 VT4
7116 x 25A1013
VT3
25A733 ¢
(gaTnk) 2SC945
+
M1
4 2R73 (BeHTH-
£ nATop)

L 100 Mk x

HbIM MOHTEXKOM Ha MakeTHOW nna-
Te pasmepamu 40x25 mm. Tpax-
auctop VT2 kpenexHoi ckoboi
npuwxar 4epes cCnon Tennonpo-
BOJHOI NacTbl K CEPEOMHE BEPX-
HEWM NNOCKOCTW TENJI0OTBOAA ANO-
[OB BBIXOAHLIX BhINPAMUTENENA
6noka nuTtaHus. TpauaucTtop VT1

C1
x 16 B

PEeHUI.

Cxema perynaTopa npencraeneHa Ha
pucyHke. TpaHauctopsl VT1 1 VT2 obpa-
3yI0T TaK HaswiBaemMoe "TOKOBOE 3epka-
no". Ecny¥ OHKM WOEHTHYHBI W HaXOOATCH
npyY OOWHAKOBOI TemnepaTtype, TOK KOn-
nektopa TpaHauctopa VT2 paseH TOKy
Konnekrtopa TpaHauctopa VT1, sapaHHo-
my peauctopom R1. B gaHHom cny4ae —
okono 1 MA. 3170 OOBSICHAETCA TEM, HTO K
COEOMHEHHbBIM NapannensHo IMUTTEPHbIM
rnepexogam oboux TPaH3UCTOPOB NPWIo-
KEHO O[IHO 1 TO Xe HanpsxeHwe. Ho ecnu
TPaH3UCTOPLI MOMECTUTE B pPasHble Tem-
nepaTtypHbie YCHoBWs, PaBeHCTBO 3Haue-
HWIA TOKa NpY OOVHAKOBOM HarnpsXeHun
6aza—amurTep Gyner HapyweHo. Ecnu

TOPOM, W COOTBETCTEYIOLLMMKW UM 3Haye-
HUFMIM HanpsbKeHWs, NoaaBaemMoro Ha ero
neurarens. Hanpsxenuve Uy gomkHo nopa-
BaTLCH Ha BEHTWISTOP, KOrga Temneparypa
TennooTBOOA He OTNWYaEeTCsl OT CpenHen
TEeMneparypel BHyTpW kopnyca 6noka T,. Ee
MOXHO NpuHaTe paeHon 40 °C. Mpw npe-
DenbHO JonyCTUMO TeMneparype Tenno-
oteopa T,=80 °C HanpsxeHwe Ha BeH-
TUNSITOPE A0MKHO AOCTWHL 3HaYeHns U,
Hanpsixenue U, o6byHO BbiGupaioT
MWUHUMANEHBIM, NPY KOTOPOM POTOP BEH-
TUNATOPA HE TONLKO ELLE BpaLlaeTcs, HO 1

- Npv ero nopa4e OCTaHOBMEHHLIN BEHTWNA-

TOp YBEPEHHO HauiuHaeT paboratk. 3Ha-
uyeHue U; 0BbIMHO MpuxopuTcs onpepe-

OBUMA pagmelieH Ha NAATE Kak MOXHO
[anslie oT Terno0TBOAA M OT 3aMETHO Ha-
rpesaiollerocs TpaHauctopa VT4, Ho Tak,
4YTO OH HaxoAMTCs B NOTOKE BO3Ayxa
MEXY BEHTUAATOPOM KM 0BayBaembiM UM
TENIOOTBOLOM.

B pansHelweM nnaHvpyeTca BKIIOYUTE
B paspbié MUHYCOBOrO NpoBOAa BEHTWNA-
Topa peavcTop-dartyuk Toka. o npekpa-
LWEHWIO NyNbCauMii HanpsxXeHnsa Ha aTom
pe3ucTope MOXHO sadukcupoBath (akt
OCTaHOBKW BEHTWISITOPA WU CBOEBPEMEHHO
npuHaATE Heobxoaumule mepsl. Pabota
6noka nuTaHua 6e3 NPUHYOMTENBHOIO OX-
Na¥AeHUs HEAONYCTUMA W MOXET NMpUBEC-
TW K BbIXOAY W3 CTPOS KaK ero camoro, Tak u
MaTepUHCKOI NNarsl KoMneloTepa. [ 3
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MuUKpOKOHTPONNEPHbIA MOAYNb
"InterDuino”
C. POMUK, r. Yepuuros, YkpanHa

Heckoneko ner Hazap B Hawem XxypHane Gbina onybnukoBaHa
cratba A. Koctioka n E. @ageesa "Mporpammupyembiii BASIC-koHT-
ponnep” ("Paguo”, 2006, Ne 10, c. 36—39; Ne 11, c. 32—35). B Heli
onucaH MHUKPOKOHTPOJIIEPHBIA MOLYJ/b, KOTOPbIA MOXHO MOAKIIO-
4yute kK COM-nopty KomnbioTepa, 3anucatb B HEro nporpaMmmMmy Ha
s3sike BASIC u oTnagute ee, a 3aTem MCMonbL30BaTe MOAYb aBTO-
HOMHO AN ynpaBneHus kakum-nubo ycrpoiicteom. C Tex nop paspa-
6oTaHo 4OBOMIBHO MHOIO NOo[ZO06HLIX MOA4Y/1ei, KOTOPbIe MOXHO U3ro-
TOBUTE CAMOCTOSTENBHO UK Npuobpectn B UHTEepHeTe.

Bonbiioe pacrnpocTpaHeHne MonyYusnm, B HacTHOCTH, MOAYNH
cemerictea "Arduino”. 310 cTaHgapTHbeie, OTBeYalowune enuHbIM
TpeboBaHuAM 3/1IEeMEHTbI, KOTOPbIE COEAUHSIOT C KOMMbIOTEPOM Mo
uHTepgpericam USB, COM, Bluetooth, Ethernet, Xbee. K num nog-
KnoYaloT pasnuyHele nepugepuniiHbie yctponctea. [llporpammy
YCTaHOBAIEHHOIrO B MOAYJie MUKPOKOHTPONAEpa MOXHO CMEeHUTb 3a
HEeCKONbKO CEeKyHA, OTAENbHbIN nporpammarop He tpebyercs. B
uTore — yHugukaums, yaobcTeo nporpaMMmMpoBaHusl, yHuBepcanib-
HOCTb NPUMEHEeHHS.

ABTOp npegnaraemoii cTaTbM paccka3bliBaeT, KaKk M3rotoBuTb M
HanaguTh OTHOCALMIACS K 3TOMY CEMEHCTBY MUKPDOKOHTPONNEPHBIA
moaynb ¢ uiTepgeiicom USB.

Banzi M3 wtanbAHckoro ropona lepea
pewwn noMo4b CBOMM CTYOEHTaMm B Mo-

TeM, KTO >XenaeT CaMOCTOATENbHO
umsrotoeute "Arduino”, 6GecnnaTtHo

NpefocTaBNAITCA €ro CXema, 3CKWU3bl
neyaTHbiX nnar, nporpaMmMa nns MuKpo-
koHTponnepoe ATmega8, ATmegal68,
ATmega328 unu ATmegal280, a Takxe
KOMMbIOTEPHEIE MPOrPamMmel KOMAUAATOPa
W nporpammaropa. lNogeoxa 3peck HeT,
nockoneky paspaboryuku "Arduino”™ ucno-
BEOYIOT KOHLENUMIO, KoTopas JaeT npaso
cBoBOOHO, He CrpawuBas paspeLleHns y
aBTOpPOB, WCNONbL30BaTh, KOMWPOBaTh,
MOAUDUUMPOBATE W PacnpoCTpaHsTh
NOJIHYHD TEXHWYECKYID AOKYMEHTauMio, a
Takxe cam martepuaneHblii 0bwekt. MNog
"pacnpoctpaHeHvemM obbekTa” noHwuma-
eTCH BCE YTO YroAHO — OT NiobuTensckoro
NOBTOPEHUS [0 W3roToBNeHus BGonbLloi
NPOMBbILLINEHHON CEpuA.

WcTopus "Arduino” HaumHaeTtcs ¢ 2005,

WMCKax [ELeBOr0 MWKPOKOHTPONEPHOro
Mopyns ons y4ebHbix npoekTor. Bosxukna
voes — yHUGUUMPOBaThk TUN MUKPDOKOHT-
ponnepa, TakTOBYIO 4acToTy, o6bem nama-
T, YUCNO NMHWIA BBOJa—BbIBOAA, a Takxe
paspaboTate ANS MOAYAA KOMIMLIOTEPHYIO
o060no4Ky C NPOCTHLIM A3LIKOM NPOrpaMmmn-
posaHms. KomBuHauus nonyyswnacb Ha-
CTONLKO YAAYHOR U Nerkoil B obpatieHmnm,
4YTO [axe Yenoeek, BecbMa fanekuii ot
3NEKTPOHUKKM W NporpaMMupoBaHus
(Bpay, WOPWCT, MY3HLIKaHT), cMOXeT Ges
TpyAa pasobparecs B "Arduino”.

B HacTosillee Bpems OaHHbie MOYnw
NPUMEHRITCA B Onokax ynpasneHuns asTo-
MOBUNBHLEIMW OBUraTENAMWN, CEPBONPUBO-
pax, aeuamogensx, pofiotax, COTOBOK
cBS3K, cucTemax "YMHbIA JoMm” 1 faxe B

EnvHCTBEHHOE OrpaHuyeHue, kotTopoe
HaknagbleaoT paspaborymky "Arduine”, —
nog 3TOW MAapKOW HEeNb3A BbINYCKaTb
cobeTeeHHYI0 npoaykumio. CamopensHoe
YCTPOWCTBO AOMKHO XOTh B 4eM-TO OT/v-
4aTbCA OT PUPMEHHOIO W HABLIBATLCS MHA-
ye. Mo Tpagrunn — CNoBOM, COOEpXaLlum
KopeHb "duino” unu "guino”, Hanpumep,
"RoboDuino”, "Boarduino”, "Freeduino”,
"Pinguino”, "AVRduino® w Tak panee.
“InterDuino” npuHagnexmT K Tomy xe ce-
MECTBY CO CNeayoLwMMn OTAMHUAMI:

— WUCNONL3YETCHA MWKPOKOHTPONNEP B
kopnyce DIP, ycTaHOBNEHHLIN B NaHens Ha
nnare, 410 V3baBNSeT OT BENVPHON pa-
60Tbl NpW Naike W No3BONAET NEerko ero
3aMEeHATH;

— npeobpasosatens USB-UART Bhi-
MOJIHEH Ha OELLEBOM MUKDOKOHTpPONNeEpe
ATmega48, a He Ha AOPOrocTosALER MUK-
pocxeme FT232R;

— TakToBas 4actora 060MX MUKPOKOHT-
ponnepoB mogyna ctabunvavpoeaHa of-
HWUM W TEM e KBapLIEBbIM PE30HATOPOM;

— YMEHLLIEHO 4Y4MCN0 CBETOOVMOLHBIX
WHOWKATOPOB 33 CHET COBMELLUEHWUS WX
DYHKLIAIA.

“InterDuino™ B OCHOBHOM aHanoruyeH
BhiNnyckaemomy $upmoit Smart Projects
mopynio "Arduino Nano" (http://www.
smartprj.com/catalog/index.php?main
page=product info&cPath=1&products_
id=5[113]), HO B pesyncrare npUMeHe-
HUA MUKPOKOHTPONNepa B Apyrom Kopny-
Cce UMEET Ha [ABe NVHMK BBOAa—BLIBOAA
MeHble. C TO4YKM 3peHns KOMMeloTepa,
aT0 — nepudepuintHoe YCTPOMCTEO, Noa-
Kflo4aemoe K ero GuavHeckoMy unm Bup-
TyansHomy COM-nopty. Mo avAnsam TXD n
RXD nopta segerca obmeH uHgopmaum-
e, a nuHua DTR wcnone3oBaHa pans
nopayn curHana ycTaHOBKM OCHOBHOIO
MWUKPOKOHTPOSIIEPA MOAYNA B WCXOAHOE
COCTOSHUWE.

MNMocne sarpysky B Hero nporpammbl
KOMMeOTERPOM MOOyNL cnocobed pabo-
TaTb aBTOHOMHO, NPUYEM Ero nporpaMma
OCTaeTcA HENMPUKOCHOBEHHOR W NPU Bbi-
KNIOYEHWW NUTaHWSA, a NPy BKNIOYEHUW ee
pabota BosobHoBnReTcA. Mpu Heobxopu-
MOCTU KOMIMBIOTED MOXET CIYXUTE TEPMU-
Hanom gns npuema vHdopmaumm ot pabo-

Korpga npenopasatens Bysa Massimo  anekTpoHHbIX GpOoLUKax. TAKLLEro Moayna U Nepeaadu emy KOMaHg,
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Ta6bnuua 1

HanpaBneHwe curHanoe
KoHtakt | Mms | Beisop DD2 IMCKpeTHLIX | AHaNOTOBLIX
XT1 RESET 1 (RESET) Bxog, —
XT2 D13 19 (PB5) Brop-Bwixog —
XT3 D12 18 (PB4) Bxop-Bwixog, —_
XT4 D11 17 (PE3) Bxog-ewixog, Buixog
XT5 D10 16 (PB2) Bxoo-swixog, Buixog,
XTe Dg 15 (PB1) Bxog-eoixog, Buixog
XT7 Ds 14 (PBO) Bxop-ewixon, —_
XT8 A5 28 (PC5) Bxog-eeixog, Bxog
XT9 A4 27 (PC4) Bxop-ewixog, Bxop
XT10 Az 26 (PC3) Bxop-ewixog, Bxog,
XT11 A2 25 (PC2) Bxon-Bkixog, Bxon
X112 Al 24 (PC1) Bxop-euixog, Bxopg,
XT13 AD 23 (PCO) Bxog-ebixog, Bxop,
XT14 D7 13 (PD7) Bxon-shixon —
XT15 D& 12 (PD6) Bxog-Bhixog Brixog
XT16 D5 11 (PD5) Bxog-Bbixon Boixog
XT17 DO/RX 2 (PDO) Bxog-esixon, e
Bxog RX
XT18 D1TX 3 (PD1) Bxog-esixof, —
Beixog TX
XT19 D2 4 (PD2) Bxog-sixon =
XT20 D3 5 {PD3) Bxop-seixon Buixog
XT21 D4 6 (PD4) Bxop-Bbixon =
XT22 +5B 7 (VCC), Hanpsxenune nutanun (Bxop)
20 (AVCC)
XT23 Usep 21 (AREF) O6pa3iosoe HanpAXeHue
(Bxon-BLixon)
XT24 OBwmin 8, 22 (GND) OBumii nposoa
100
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Cxema mopynsi “InterDuino™ nokasana
Ha puc. 1. Ha pacnonoxeHHeie no nepu-
METPY nnarbl KOHTaKTbl XT1—XT24 Bhige-
OEHBl  CUIHan HavanbHON YCTAHOBKW
RESET, 20 nvHWit NOpTOB MUKPOKOHTPON-
nepa DD2, a Taike 06pasLOBOE HANpaXe-
Hue ans ero AUM (Uu,), HanpsxkeHue
nutanus (5 B) u obwmii nposog. K atum
KOHTaKTam yaobHO NogknioYaTe pasHoot-
pas3Hbie BHELWHWe YyCTpoikcTea. Bcero
MOXHO OpraHv3osatb A0 20 AWNCKPeTHLIX
NWHWIA BBOAA—BLIBOOA, A0 6 aHanoroBbix
exopos 10-paspsaHoro ALMN n go 6 Bbixo-
noB LAT Ha Baze LWnpoTHO-UMNYABECHON
mopynauun. OpHako oblee YMcno Bxo-
0B W BLIXOAO0B HE AOSKHO NpeesiluaTts 20.
WMHdopmauma 0 HasHa4eHWW KOHTAKTOB
XT1—XT24 ceeneHa 8 Tabn. 1. Ux umena
CTaHaapTHLI /1R BCeX MoOynein cemMencT-
Ba "Arduino”.

MwukpokoHTponnep DD1 npeo6pasyer
curHans! WwuHel USB (paswem XS1) B cur-
Hanbl RXD, TXD, DTR, noruyecku aHano-
ruyHble curHanam COM-nopra koMmneioTe-
pa, HO MMeLMe Opyrve (cTaHaapTHbie
TTN) ypoeHw. Bnaropaps peawuctopy R2
BHYTPEHHWIA KoHTponnep USB komnelote-
pa Ono3HaeT NOAKMOYEHHBIN K HeMY MO-
Aynb KaKk HW3KOCKOPOCTHOE YCTPOMCTBO,
obMeH MHGoPMaUMEN C KOTOPLIM A0MKEH
vaTH B pexume LS co ckopocTeio, He npe-
Bbllwawowe 1,5 Méut/c. Peauctopsl R3,
R4 u ctabunutporel VD2, VD3 sawmiiaoT
OT NOMEX M COrNAacyloT YPOBHW CUIHANOB.

Awvop Wotkw VD1 yctaHoened ans
TOro, 4T0BLI MOAYL MOXHO BbIIO NUTATL
HanpskeHWeM Kak OT KOMNbTepa no
nMHUK V. WnHBE USB, Tak 1 OT BHeLLHero
WUCTOYHMKA 4Yepe3 KoHTakT XT22. B no-
cnegHem cnydae obuiee notpebneHwe
MOAYNA CO BCEMW TNOAKMOYEHHBIMK K
HEMY BHELUHWUMW YCTPOMCTEAMW MOXET
BbiTh 3HAYUTENBHO Bonblie 100 MA, koTo-
pble cornacHo cneuwdwukauun USB
VMEIoT Npaso NoTpebnaTh OT WWHLI BENo-
MO€e YCTPOWCTBO, He u3Bewas ob atom
Beayluee (KoMmnsiotep).

OT MUKpoKOHTpOnnepa-npeobpasosa-
Tens uitepgeica DD1 Ha OCHOBHON MUK~
pokoHTponnep DD2 curvans RXD w TXD
NOCTYNaioT YEPe3 pa3Ba3kIBaloLIMe pean-
ctopbl R6, R7. 910 no3BonseT Ucnonb3o-
BaTe BuiBOAbl 2 M 3 MWUKPOKOHTpOMNepa
DD2 n coeguHEHHbIE C HUMW KOHTaKThl
X17, X18 v Kak 0Obl4HBIE BUCKPETHLIE BXO-
Asl unu Beixoael. Konpercatop C3 awud-
depeHumpyet curdan DTR, nocTynaowmii
C BbIBOAA 26 muKpokoHTponnepa DD1, B
CBA3N C Yem MukpokoHTponnep DD2 ycra-
HaBNMBaeTCA B WCXOOHOE COCTOsSHWE
UMNYNBCOM, (GOPMUPYEMBIM B MOMEHT
cnagaiollero nepenaga aToro curHana.
MNMOCTOAHHBLIA HWU3KWIA MNK BLICOKWIA YPO-
BeHb curHana DTR He BanaeT Ha cocTog-
HWEe MUKpokoHTponnepa DD2. Ero moxHo
NPUBECTM B WMCXOOHOE COCTOSIHWE TAKXKEe
HaXAaTUEM Ha KHOMky SB1 unn BHeLWHUM
CUIHaNoM HW3KOro NOrM4ecKOro YpOBHS,
nogaeaemeim Ha KoHTakT XT1.

TakToBLIA reHepaTop MUKPOKOHTPON-
nepa DD1 crabunvanpoBaH KBapLEeBbIM
pesoHatopom ZQ1. HYactora pesoHaTtopa
suiGpaHa paeHoi 16 My, — cTaHpapTHoi
ons  moayneih cemewctsa "Arduino”.
MNockoneky B MUKpokoHTponnepe DD
3anporpaMMmMpoBaH paspsn KoHurypa-
umm CKOUT, Ha ero BeiBog, 14 4epes BHyT-
peHHWii BydepHbIi YCUNUTENL NOCTYNaeT
CUrHan TakToBoro rewepatopa (16 MIu).



CTOUT 3aMeTHTb, HTO OANeKo He BO BCEX
MUKPOKOHTpOInepax cemeiicTea AVR npe-
AyCMOTpeHa Takas Bo3moxHocTb. [Nopa-
Yyel aTOro CUrHana Ha TakTOBbIM BXO[,
XTAL1 mukpokoHTponnepa DD2 obecnedye-
HO TAaKTMpOBaHue 060ux MUKPOKOHTpONNe-
POB OT OQHOro U TOrO Xe reHeparopa.

Ceetogvog, HL1 nokasbisaeT, Kakoi
VYPOBEHb HANPSPKEHWA YCTAHOBNEH HA Bbl-
soge 19 (PB5) mukpokoHTponnepa DD2 u
KoHTakTe XT2. Ero ynobHo ncnons3oears 8
Ka4YecTBe WHAVMKATOpPa X042 BbINONHEHWSA
pasnuuHbIX NPUKNaaHLIX nporpamm. Ha-
NPUMER, MUrHYTE HECKOSIBEKO Pas npw 3a-
BEpLUEHWIW kakoW-nnbo npouenypel. Kpar-
KOBPEMEHHOE BbLIKIMIOYEHWE CBETOAVONa
HL2 curHanuawpyet o nepepaqe WHpop-
maumm ot DD1 k DD2. B octansHoe Bpems
3TOT CBETOAVNOL, BKJIOHEH, HTO CITYXWUT CUr-
Hanom HaNWHUa HanpPsHKEHUs NMTaHKs.

Peauctop R9 ¢ koHgeHcaropom C7 06-
pasyloT GuUALTP, NOAABNRIOLLMI NOMEXW B
LUenu NUTaHus aHanoroBbIX Y3108 MUKpPO-
koHTponnepa DD2. KonpexcaTtop C8 Bhi-
MOSHAET Ty Xe QYHKLUMIO ANs BHYTPEHHEro
WK BHELUHErO (MOAKMIOHEHHOTO K KOHTaK-
Ty XT23) ucrouHrka o6pasuoBoro Hanps-
xeHua ALM mukpokonTponnepa. Cornpo-
Tuenenve peswctopa R9 ponyckaetcs
yeenuumearts ao 200 Owm.

CyMMapHas eMKOCTE BN0KMPOBOYHEIX
koHaeHcaTopos C4—C6 npu nutaHum
MoAaynsa no wuHe USB He pomkHa npeesi-
wate 33 mkd. B npoTMBHOM crny4ae B
MOMEHT NOAKIOYEHNSA MOLYNA K KOMIbIO-
Tepy BO3MOXHO cpabaTtbiBaHvwe WMMero-
LENCH B HEKOTOPLIX (K COXaneHuio, He BO
BCEX) MaTepuHCKMX nnarax 3aluTsl oT
MPEeBLILLEeHVs AONYCTUMOro Toka, NoTped-
nsiemMoro ot passema USB.

MNeyarHas nnara moayns vaobpaxeHa
Ha puc. 2, a Ha pyc. 3 NokasaHoe pacno-
NoXeHwe aNeMeHToB Ha Hell. Bce petannm,
MOHTUPYEMLIE CO CTOPOHBLI MEeYaTHbIX
MPOBOOHWKOB, — [ANf MNOBEPXHOCTHOrO
MOHTaXa: PesncTopbl M KOHOEHCATOP.I
Tunopaamepa 0805, owopg, LWoTkw B kopny-
ce SOD-123, ctabunuTpoHsl B KOpnyce
SOD-80. OkcupHblid koHpeHcatop C5 wm
CBETOOMOOBl — OOBIMHOW KOHCTRYKUMKA C
BLIBOAAMW, MOHTUPYEMBIMKW B OTBEPCTHE.

Ans MUKPOKOHTPONNEPOB XenaTensHo
npeaycmoTpers naHenu. O6a oHW MoryT
ObiTh 1 63 Gykewl U B uHpekce. OHa o3Ha-
YaeT NWLbL, YTO MUKPOCXEMA U3rOTOBNEHA
10 9KONOMMYECKW YUCTON TEXHONOIUK U He
COOEPXWUT CBUHLA.

Pasvem XS1 — USB-BFR. B otBepctus
KOHTakTHbIX nnowanok XT1—XT24 snas-
Hbl YETHIPEX- WK LWeCTUKOHTaKTHbIE CeK-
UMK WITHIPEBLIX Konoaok cepun PLS wnu
OTAENBHBIE WTHIPW OT HUX.

Ecnu ucnons3oBaTte 0OObIMHBEIE OETa-
I — BLIBOAHLIE PE3UCTOPLI MOLLHOCTHIO
0,125 B1, kepamMn4eckme KOHOEHCaTopbl
K10-17, ouopp Lotk 1TN5817—1N5819,
ctabunutporsl KC133A, npuoercs paspa-
BoTaTh 4NA MOAYNS OPYTYIO NeYaTHYIo nna-
TY NGO CMOHTUMPOBATEL €70 Ha MaKeTHOM.

MoxHO NOCOBETOBAaTE BBECTU B MO-
Oyrb HECKOJIBKO YCOBEPLLEHCTBOBaHMIA:

— YCTAHOBUTE CaMOBOCCTaHaBNWBAID-
wuiica npenoxpaduTens Ha 0,5 A mexay
KoHTaKkToM 1 paswema XS1 1 aHonom avo-
naVD1. 3To 3aWmTUT MaTepuHCKYIo nnary
KOMMBIOTEPE OT CAyYaiHbIX 3aMbikaHui B
MOLYNe WK B ero Harpyake;

— YCTAHOBUTL CLEMHYIO MNEPEMBIHKY
nocnenoBaTensHo ¢ KoHgeHcatopom C3.

- anpecy http://www.
cdc232.2010-02-28.zip

Korpa oHa cHsiTa, 3arpyKeHHas KOMMbIo-
TEPOM B MOAYNb NpOrpamma He cTaHet
3anyckaTbCs aBTOMATUYECKW, ANs 3Toro
noTpebyeTca HaxaTe Ha kHonky SB1;

— BBECTW PE3VCTOP CONPOTUBNEHUEM
1 MOm mexny koHTakTamu 3 1 4 pasvema
XS1. 370 NOBLICKUT NOMEXOYCTOWHMBOCTL
MO[yNs Npu ero aeToHoMHoW paboTe 6e3
COEOVHEHWS C KOMIMBIOTEPOM;

— NpeaycMmoTpeTs nutaHue Mopyns
OT BHELWHEero WCTOMHMKA HanpsXeHws
7...12 B, HanpuMep, ceTeBoro agantepa
molHocTeo 5...10 BT. Jns 3toro MoxHo
cobBpars crabunuaartop HanpsbkeHws 5 B
o cxeme, u3obpaxeHHol Ha puc. 4.

ToT, KTO noOKynaeT roTOBLIA MOAYNb
cemeicTea "Arduino”, ¢ npoBnemamu
NporpaMMUpoBaHns MUKPOKOHTpONNEe-
POB He CTankuBaeTCs, NOCKONbLKY OHW yxe
3anporpaMMuMpoBaHel Ha 3asoge. OaHako
npu CamMoCTOATENbHOM W3roTOBNEHUWU
mogyns "InterDuino” ogwH pas sanpo-
rpamMMupoBaTh A9 HEro MUKPOKOHTPO-
nepbl BCe-Takm NpuaeTcs.

VD5 1N4004
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Puc. 4

HBl Ha TakToByl 4Hactory 12 My v no
ITOW NPUYUHE HENPUrogHbLl ONA MUKPO-
KoHTponnepa DD1, paGoTalowero Ha Yac-
Tote 16 Mly. B pesynstate mx nepepa-
BHOTKM M NOBTOPHOM KOMNUAALMK B cpene
WInAVR-20090313 6bin nony4eH dain
cdcmegad48_16M.hex, NpUNoXeHHbIH K
ctatee. Ero v cneayer 3arpysmtb B MUK-
pokoHTponnep DD1.,

[na ogHOKpaTHOro nporpammupoBa-
HWS 0BOMX MWKPOKOHTPONNEPOB MOXHO
uwcnonb3oearte noboli nporpammarop,
pabBoTalwmini ¢ MWKPOKOHTPONnNepamm
cemeiicTea AVR. Ha puc. 5 nokasaH ¢par-
meHT okHa "Configuration and Securuty
Bits" nonynspHoit nporpammvel PonyProg ¢
HeobxoauMon KoHburypaumein MukKpo-
koHTponnepa DD1. Ha puc. 6 — Takoi xe
dparmeHT gna MUkpokoHTponnepa DD2.
Mpy HeOBXOAMMOCTM CUrHanbl Nporpam-
MWPOBaHWS MOXHO NOJaTh Henocpen-
CTBEHHO Ha BLIBOAbI MVKPOKOHTPOMNEPOB.,
y>Ke YCTaHOBEHHLIX Ha niiate moayna: 1 —
RESET, 17 — MOSI, 18 — MISO, 19 — SCK.

Nopsaok paboTsi ¢ "InterDuino™

1. Ckavate apxue  hitp://www.
recursion.jp/avrcdc/avredc_inf.zip c
USB-ppaiieepoMm v pacnakosaTb €ro B
nanky avrede_inf, Hanpumep, Ha auck C.

2. CoegnHUTs MOAOyNb CTaHOAPTHBIM
USB-kaGenem ¢ opHol M3 posetok USB,
UMEIOLLMXCA B KoMMbioTepe. Ha mopyne
ByneTt aBToMaTMYeCKW NOJaHo NUTaHve, a
onepauMoHHas CcucTema KomnbloTepa

Ir‘ 1 r"soou.omz ™ BootLock11 I'"Baaﬂ.ndcl)a I~ BootLock0l [~ Lock2 ™ Locki

Ir gl el iRy rseumaeu

Puc. 5

T" HETOnsEl T~ DWENF SHEi W wWDTOM™ EESAVE [~ BODLEVEL2! BODLEVEL! W BODLEVELO

I~ cxpive W CKOUT IT SUTT T~ SUTO [T CKSEL2 ™ CKSEL2 I CKSEL1 |~ CKSELD

Puc. 6

aiin ¢ kogamMu nNporpamMmel 418 MUK-
POKOHTpONnepa DD2 Ha3bIBaAeTCH
ATmegaBOOT_168_diecimila.hex u no-
CTaBnseTcs BMecTe ¢ dupmeHHoi obo-
noykoi Arduino 0018 (pazpen Download
wHTepHeT-caitta http://www.arduino.cc).
Apxue arduino-0018.zip Heobxogumo
pacnakoBaTe B OTAENbHYy nanky. Ecnum
HasBaTtb ee arduino-0018 v nomecTuTb B
KOpHEBOM katanore aucka C, TO NonHbIA
nyTb k atomy HEX-daiiny 6yneT Takum:

C:\arduino-0018\hardware\arduino,
bootloaders\atmega\ ATmegaBOOT_168_
diecimila.hex.

MporpaMMebl Ans MWUKPOKOHTPORNEep-
Horo npeobpasoBatens wuHTepdeica
USB—UART pasmelleHsl B MiHTEpHETE Nno

recursion.jp/avrcdc/
(aBTOp —
Osamu Tamura). OoHako oHW paccuuTa-

7« Psuﬂ.o.ﬂé [ Bootlockl! [~ Bootlock02 [~ BootLockdl [~ Lock2 I Lockl

e N e 5 e,

e

e 87 o 8T FBunTsmP BOOTSZ0 M BDOTRST
T Tl I DWENE e I° WDTOM™ EESAVE [~ BODLEVEL2 W BODLEVELT [~ BODLEVELD

I ckpive [~ CKOUT T~ SUT1 [T SUTO I~ CKSEL3 |~ CKSELZ [~ CKSEL1 |~ CKSELD

(npegnonaraetca, 41o 3to Microsoft
Windows XP) nonsiTaeTca ono3Hate M
3apernucTpMpoBaTs HOBOE YCTPOWMCTRO.
Ecnv Ha skpaHe MOHWTOPAa HE MOSBUTCH
cooblweHre "HahpoeHo HoBoe obopynoea-
Hue USB-PIO", cnepyeT vckaTs OWMGKK B
MOHTEXE MOZYNA.

3. JoxaaBlimce OTKpLITUS OKHa "Mac-
Tep HoBoro obopypoBanusa” (pue. 7),
OTMETUTE B HEM NYHKT "BbINOAHUTL NOWCK
Hanbonee NoagxoosLWero opaiieepa B yka-
3aHHelXx MecTax”. Haxae Ha 3kpaHHylo
kHonky "0630p”, coobumTe onepaumoH-
HOW cucTeme, roe Haxogutcs ¢aiin
avrcde.inf, 3arem HaxaTte Ha 3KPaHHYIO
kHonky "Oanee”. MNMocne cooblieHus "Mac-
Tep 3aBeplnn YCTAaHOBKY  porpamm”
HExXaTh Ha 3KpaHHyl kHonky "ToToBo”.
Ecnu Gypert euiBegeHo coobLueHue o ToMm,
4TO NporpaMmMmHoe obecnevYeHune He TecTi-
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Bonpocsi: consult@radio.ru
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JanafiTe NApPAMETPH NOKCKA W YCTAHOBKMW,

Puc. 7

POBaNoChL Ha coBMecTUMOCTE ¢ Microsoft
Windows XP. npourHopupyiite ero.

4. Mpoiipsa no nytv Myck—HacTtpoiika—
MaHens ynpaeneHua—Cuctema— OBopy-
nosaHve—JucneTyep ycTtpoicre, ybe-
OWTbCH, 4TO B CUCTEME MOABWACH HOBLINA
eupTyansHeii COM-nopT 1 emy asroma-
TWHECKW MPUCBOEH HOMEP, Hanpumep
COMB6. HactpouTs ero, kak nokasaHo Ha
puc. 8.

5. 3anycTtuTb nporpammy arduino.exe.
Ecnu nosieutcs coobweHne of otcyTeT-
BUW NpaliBEPOB BUPTYaNLHOW MallWHbI
Java, T0 Ha wHTepHeT-cTpaHuue hitp://
www.java.com/en/download/manual.jsp
HailTu » GecnnaTHo ckavaTb Heobxo-
Oumble dainel. OTKPBITE MYHKT MEHI0
File—Preferences v cosgarte Ha gucke C
nanky AnA xpaHeHus npoektos. B ee
VIMEHW He [0MKHO BbITh CUMBONOB KMPWII-
bl OTKpLITE NYHKT MeHio Tools—Board
¥ BelBpaTh B HEM MOOY/b NOM, HA3BAHWEM
"Arduino Diecimila, Duemilanove or Nano
w/ ATmegal68”. B nyHkTe meHio Tools—
Serial»Port ykasats Homep COM-nopra,
paHee HasHa4YeHHbIin MOAYMIO ONepaumoH-
HOW cucTemoii (Hanpumep, COMB).

6. KpatkoBpeMeHHO HaxaTb Ha KHOMKY
SB1 Ha nnate monyns. Ceetoavoa HL1
OOJDKEH Ha4YaTe MUraTe C NEPUOAOM Mpu-

Cropocts (Gur/c): | 9600 N
BuTh! gaHHbIH: IB - - -_rl
HerHocTs: IHer > :i

Cronostse it |1 v
Unpasnerse notokom: | Her -

| D6uve | Naparetpeinopra | Npasieep | Coenersen

[ﬂommurm] [ Bmmwmar_w] |

Puc. 8

|
]

mepHo 1,4 ¢. 310 o3Ha-
4aeT roTOBHOCTb K 3a-
rPy3ke MnonL30BaTeNb- |
CKOW nporpammel B
namsTe MMKPOKOHTPON-
nepa DD2. Buifpate
nNyHKkT MeHwo  File—
Examples—Digital—
Blink. OTkpoeTcs HoBOE
OKHO € TEKCTOM MPO- | cid loop()
rpammel Blink (tabn. 2). |¢
3710 0gMH M3 npocTein-
LUMX NPUMEPOB, Npeana-
raemMbix Ans OCBOEHns
paboTel C mMoOynamn
cemeiicTea "Arduino”. [}

void setup()

1

delay (1000} ;

delay (1000) ;

ledPin = 13;
// The setup() method runs once, when the sketch starts

// initialize the digital pin as an output:
pinMode {ledPin, OUTPUT);

// the loop() methed runs over and over again,
// as long as the Arduino has power

digitalWrite (ledPin,

digitalWrits (ledPin,

TaGnuua 2
// LED connected to digital pin 13

HIGH);// set the LED on
// wait for a second
LOW); // set the LED off
// wait for a second

7. BbINOAHWTL KOM-
NWISLMIO 1 3arpy3Ky KOOOB NpOrpamMme
Blink, HaxxaB Ha akpaHHYI0 KHOMKY € NUKTO-
rpammoii £ (Upload). Bo spems npouecca
3arpysku ceetognons HL1 1 HL2 B Teue-
Hue npuMepHo 1 ¢ ByayT "nepemMurueaTtb-
cf" C BbICOKOW YACTOTOW. A YEpEe3 HECKOIb-
KO cekyHn ceetoguog HL1 HauyHeT eknio-
YaTbCA W BBIK/IOHATLCA C NEPMOLAOM POBHO
2 €. 310 03Ha4aeT, 4TO 3arpyska v aeTo3a-
nyck nporpamMmel Blink npownu yenewHo.

B WHtepHete no appecam http://
www.freeduino.ru/arduino/lang.html n
http://habrahabr.ru/blogs/arduino/

MOXHO HaiTi nogpobHoe onucaHwe Ha
PYCCKOM A3blKE CUMHTAKCKCA RA3bika npo-
rpammuposardns Wiring, Ha koTopom
HanucaHa nporpamma Blink, a Takke npu-
MEpBI OPYrUx nporpamm Ons Mogyneit
cemeiicTea "Arduino”.

O7 pegakymu. ‘!epre:mneliamoﬁnmm]

MOAYAA, 8 TAKKE KoL NPorpamMM Lns 3arpya-
K B €r0 MWKDOKOHTPONNEDL WMEKITCA Ha
Halem FTP-cepeepe rio aapecy <ftp://fip.
radio.ru/pub/2010/10/interduino. zip>.

Bbilinu B CBET HOBbIE KHUINA:

Mukywun A. B.,
Cegunun B. M.

Mporpammuposa-
HWE MUKPOMPOLECCop-
HbIX CHCTEM HA A3LIKe
C-51. — M.: lopauas
nMHna—Tenekom,
2009. — 216 c.: mn. —
(Cepwn "CoBpemeHHas
SNEKTPOHWKA"™)

ISBN 978-5-9912-
0072-1.
KHiMra copepxwTt onucanwe sseika C-51,
WCNONL3YEMOro ONA CO3AaHWA 3arpy30qHbX
KOAOB ANS MUKPONPOUECCOPOE CeMencTBa
MCS-51. Oxa moxeT ObiTe NONE3HON NpKU Uay-
HEHUKW NPOrPaMMUPOBaHKMA ANA moboro Muk-
POKOHTRONNEPa CEMENCTBA MUKDOKOHTPOIe-
poe MCS-51. MNpueepgena scA Heobxoguman
MHpOpPMaumMs ANA NPOrpaMMUpPOBaHWA Ha

fA3bike C-51. PaccMoTpedsl 0coBeHHOCTH WMC-
NONL30BAHUS NPOrPaMMbl-KOMIUNATOPA. JaHs
obume ceepeHust 06 onepartopax fsblika npo-
rpammuposanua C-51, TMnax oaHHsIX, ncnons-
3YEMbIX B 3TOM A3kIKe NporpaMMupoBaHua, yn-
PABNAICILMX OMPEKTUBAEX, KDOME TOro, B HEM
PaccMoTpeHbl NPUMEPE! MPOTPaMM.

Ana cneuwanucToB, SaHVMAKLLMXCH pas-
paboTkoii YCTPOWCTE HA OCHOBE MWKDOKOHT-
PONNEPOB, MOXET BLITh MCNONBL30BaHA B Kaye-
cTee yyebHoro nocobus OnA CTYOeHTOR COOT-
BETCTEYIOLLMX CNeuMansHoCTeR.

Bopopakwii 0. B.,
NoGopwuHckmia KO. T,

WHdpopMaLWOHHEIE
TEXHOMOTWK B BOEHHOM
nene (OCHOBbI TEOPWW W
NPAKTVHECKOrD NPUMEHe-
HuA). — M.: fopayas nu-
HuAa—Tenexkom, 2008, —
392 c: un. 106, rabn. 4.

ISBN 978-5-9912-

—_— = 0053-0.

Knura npegcraenset coGoil aHanuTuieckoe
ofobLieHne onbiTa 3anagHBLIX CTPaH no Menonb-
30BaHWIO COBPEMEHHBIX MHPOPMALIMOHHBLIX CHC-
TEeM B BOEHHOM Aene. PaccmMoTpeHbl NPUHLMNGE
WHPOPMaTH3aLMY BOOPYKEHHLIX CWN, POMb W
MECTO BONpPOCoB MHGOPMATH3aLMN Kak 0QHOro
13 GaKTopoB, CPaBHUMBIX MO SHAYEHUIO C MPW-
MEHEHWEM OPYXNA BLICOKON 3 derKTUBHOCTMH.

Lna cneunanucTos, 3aHUMEIOLWMXCA Npo-
eKTUPOBaHWEM 1 BKCNnyaTaumei kpynHomac-
LTabHbiX MHGOPMALMOHHDBIX CUCTEM BOBHHOIO
HazHaYeHus, a TakxKe MOXeT OuTh nonesxa
CTYAEHTaM W acnupaqTaM COOTBETCTBYIOLLMX
creuuanbHocTen.

Cnpasku no Ten.: (495) 737-39-27,
e-mail: radios_hl@mtu-net.ru.
WWW.TECHBOOK.RU
3akasaTe KHUIM HANOXEeHHbIM nnare-
WOM MONHO, BREICTAS MUSNTOBYR GTRDSITRY

wnn nucemo no agpecy: 107113, Mockea,
a/a 10, «Dessy-, Ten. 'dhax: (495) 543 47 96
WK NO 3NeKTPOHHOM| noyTe: post@dessy.ru
WurtepHer-marasavdel: WWW.BOOKS.RU,
WWW.DESSY.RU




YCAOBMA aKuMM:

1. NOANMULLIUTECD c 1 centabpa no 20 aekabps 2010 r.

Ha W3AaHWA, BhIAEAEHHbIE B KaTanore pocCUIACKON npeccel
«Moura Poccuur (2011 - nepBoe NOAYroAME) 3HEHKOM

» Ecnu Bbl OPOPMARETE NMOANMCKY Ha GU3MUYETKOE AMLIO,
70 06Lan cymMma oGOPMASHHON NOANMCKKM Ha 3TH U3ABHWA
A0MnKHa ObiTh He meHee 500 pybaeit.

= EcAM Bbl ODOPMARETE NOANMCKY Ha IOPUAMYECKOE AMLO,
10 06Wwan cymma oGpOPMAEHHON NOANKMCKKM Ha 3TH M3AAHMA
AonkHA ObiTe He MeHee 3 000 py6Gaeii.

2. NOAIOTOBDBTE KYAMHAPHbBI# PELIENT, KoTOpbi

AOMNKEH COAEPXATE:

» HaseaHue peuenta

* HHrpeanenTsl, BxoaALMe B coctae baloaa (HaumeHoBaHue,
KOAMYECTBO, BAMHULIA UaMepeHus). OAHUM U3 MHTPEAWEHTOB
obnAzatenbHo AonkHE! BuiTe ABAOKH.

» lNoapobHoe noatanHoe onucaHue NPUroTOBAEHMS.

+ Qororpaduio bAoA (KENSTEALHO), KOTOPYIO MOXHO
npucAaTs B neyarHom Buae (9x13 cm).

3. OTNPABDBTE konuu noanucHbIX a6oHeMeHToB, peuent,

KOHT.TEAEDOH AAR CBA3M He no3pHee 5 aneaps 2011 r. no aapecy:
P®, 127994 Mocksa, K-51, FCM-4, LisetHoi 6-p,A. 30, c1p. 1
000 «MAR> (Konkypc «B sibaouxol).

4. YUTAUTE vror Kokkypca B UkTepHeTe Ha calite
www.map-sml.ru uau no tenedoHy: (495) 648-93-94, aob. 1076

O61umit npu3oBoil oHa aKLmum™:

BnﬁAquol

Boikmvu u3 noanucku scé M

MopeeneHne UTOrOB NPOMCXOAUT B ABa aTana:

| (nepebiii) aTan coctount U3 15 Typos:

« 1-ayp O8 oktrbpa 20101, « 94iTyp 03 aexkabpa 20101
* 2-4Typ 15 oktabpa 2010+ « 10-HTyp 10 pexabpa 2010t
* 3-ATyp 22 oktabpa 2010 « 114iTyp 17 Aekabps 2010 T

* 4-iTyp 29 oktAbpa 2010+, « 12-iTyp 28 pekabps 2010
= 5-a1yp 05 HoAbps 2010r. « 13-iTyp 12 snBaps 2011ir
* 6Typ 12 HorGpA 20101 « 14-iTyp21 sueaps 2011r.

* 7-iTyp 19 Hosbps 2010T.
* 8WTyp 26 HoRbpA 2010T.

B KaxAOM TYpe OLEHMBAIOTCS PELenTsl, NPUCABHHLIE
yqacTHuKamu KoHkypca. PeuenTsl oueHHBAeT KOMMUCCHA No
CASAYIOLLMM KDUTEDHAM:

+ UsobpaxeHue rotosoro 6atoaa - dotorpadus (Makcumym 5
BHannos)

« Mpocrora B usrotoBAeHUM BAt0AA (MakcumyM 5 6aanos)

+ OpurrHanbHoOCTL peuenta (makcumym 5 6aanos)

B xkaxaom Type onpepaeanetca no 23 nobeautens,
HabpaBLIMX MAKCHMAALHOE KOAMUECTBO 6anoB.
MoGeauTenam KaxADro Typa NPUCYXAIOTCA Harpaabi:

Aenexubie Harpaab! - 3 wi.
CoxoBbDKMManku - 20 wr.

W3 uucna noBbepuTeneii Kaxaoro Typa BEIGUpaeTca 2 yHacTHIKa,
HabpaBLLKX MaKcuMarnbHoe Kon-so 6annos.

3 yuacTHrkm nepexopsT Bo |l (BTopoif) 3Tan koHkypca ans
onpenenenus nobeauTens, KoTopbii nomy4uT Mnaeuyio Harpagy.

= 15-i 1yp31 AuBapa 2011r

npoweaimx 8o ll (BTopoit) atan.
WTorm kaxoro Typa ULLMTE Ha caiiTe Www.map-smi.ru

Coxkosbbxumanki: 300 wr. OexexHsie npussl: 2000 py6. - 15 wr., 3000 py6. - 15 wr., 4000 py6. - 15 wr.
rMABHbIV MPW3: Typnoesaka B nio6yto ctpaHy mupa Ha 100 000 py6. u aeHbru - 52 000 py6.!

=

"Boe yMaCTHANM, KOTOPIM BRYYEHS! HBrpaibl, CAMOCTORTENEHO HECYT PACXOML!, CEREBaHHEE C i

m Opraxuaatop akumm: 000 «MAT., nwaufw.wompeammnwmmmmmmmmmwsaﬁoﬂmmesnemcinommm2011r
AR

pow. Cpok nf axuyamc 1

{arpaibl B COOTRETCTRIM C 3aKoHOAATENECTEOM PO 0 Hanorax 1 cBopax.

o

pr 2010 r. no 31 mapra 2011 r.

of opr PEe BHLMMH, O =)

NPW308, CPOKEX, MECTE K NOJ X 10Ny Ha caire www.mag-smil.ru

Ha npasax pexsamsl



®epeparkHoe rocynapcTBEHHOE YHUTapHoe npegnpustue "TIOYTA POCCUN" @ CMn-1
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OnNTOCMMUCTOPHbLIA KOMMYTAaTOP
MOLLHOW Harpy3kKu

I. FAOXXUEB, c. Hoso-leoprneska, Pecn. HarectaH

[l HOrOa B npaktuke pagvonioburens
BO3HMKAIOT NPoBnemMbl, CBA3aHHLIE C
KOMMYTUPOBaHWEM MOLLHBIX CEeTeBbIx
Harpy3aok. lNpumepamu MOryT CRYXWUTb
y3nsi nepeknioyeHns ¢as ana pesepcupo-
BaHuA TpexdasHeix 3NeKTpoasuraTenei,
MYCKOBLIE YCTPOWCTBA PasnWyHbIX CTaH-
KOB, BoAgOHarpesarenei u 1. A. 3nekTpo-
MEXaHW4ECKME KOMMYTATOPbI NO HEKOTO-
PbIM TEXHUYECKMM XapakTepUCTUKam yxe
HE YOOBNETBOPAIOT COBPeMeHHbIM Tpebo-
BaHWAM.

Pewmnte nopgobHele 3agaqv nossonsaioT
ONTOCMMWCTOPHLIE MepeknoyaTeny. Yn-
PaBnAT nepexknioyaresnemM, Kak npasuno,

McTo4HMKOM yNpasnsioLwero Hanpsie-
HUS MOXET CNYXWTk NpocTenuuii Bnok
nuTaHus, cobpaHHLIA No cxeme Ha puc. 2.
Jns ynpaeneHvs BeIBOAL! 2 BCEX KaHanoR
obbeanHaoT B 06LWI NpoBOL, a8 BLIBOAb
1 nogkno4aloT K GNoky NUTaHWA Kaxkoblid
nocnegosarensHo ¢ tymbnepom. lNepe-
KMoYeHeM TymBnepoe nopaloT CeTeece
HanpPsKEHWE Ha TY WM UHYI0 Harpysky.
TymbBnepsl ropartca nwbele, BNNOTE A0
mMariomoLHex BAM1-08.

WcTouHMK ynpaensaowero Hanpsxe-
HWS MOXHO M3roToBuTh U3 Ninboro Hecta-
6UNM3NPOBAHHOrO CETEBOro ajantepa,
no6aeue Lene ctabunusaumm — peauc-
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C NOMOLLBID ManoOMOLLHBLIX ONTOCUMUCTO-
POB, KOTOPLIE BKNIO4HAIOT MOLUHEIE TMPUC-
TOpbl. Cxema 0AHOro 13 BapuaHTOB Takoro
KOMMYyTatopa, pacCHMTaHHOro Ha He-
CKOJbKO HE3aBKCHMMbIX Harpysok, nokasa-
Ha Ha puc. 1. Ha Bxopn ynpaeneHws no-
[al0T NOCTOAHHOE HanpsxeHve 4...6 B.
MakcvmansHbIiA yNpaensowmii TOK OgHo-
ro kaHana — po 30 mA. MakcumanbHbIl
TOK YNPaBMSAOLEro 3NeKTpoga MOLHOTO
cumucTopa BTA41-800A paeed 50 mA, a
TOK Harpys3kum MoxXeT gocturarts 40 A.
HYuecno kaHanoB KOMMyTaTopa OrpaHu-
YEHO TONBLKO BO3MOXHOCTAMKM WCTOYHWKA
HanpsxeHus ynpaenesws. CeeTtoguop
HL1 curHanuavpyeT O TOM, 4TO KaHan
BKMOYeH, a HL2 — nogknioyeHa nu Ha-
rpy3ka K kadany, a Takke WCrNpaBeH nu
MOLWHBIA cummncTop VST,
OnNTOCUMUCTOPHBIN KOMMYTaTOP MME-
eT psf NPevMyLLecTe Nepen MexaHu4ec-
KUMKM nepexnoydarenamu. Hanwawe rane-
BaHWHECKON pPasBA3KWM Mexgy HWU3KO-
BOMALTHON LENBLIO YNPaBneHusi 1 CeTEBbIMK
uenamu obecneymsaer anekTpobesonac-
HOCTb MONb30BaHWSA YCTPOWCTBOM WU BOS3-
MOXHOCTL AUCTAHLMOHHOIO YnpasneHus,
B TOM 4UCAE C MOMOLIBIO KOMMBIOTEPA.
OTCYTCTBYIOT OFPaHUYEHUs Mo KOHpUry-
pauMM KOMMYTUPYEMLIX Harpysok. Ycr-
poMCTBO Nnerko npucnocobuTs K paboTte ¢
Harpy3kamu pasHoil MOLLIHOCTH.
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Top R1 v ctabunutpon VD5. HanpsxxeHue
obmoTkm |l TpaHcdopmatopa T1 moxer
6biTe B npegenax 7...15 B, tpebyertcs
TONBKO OBECNEeYnTs ONTUMASBHBLIA TOK
yepes crabunutpoH VD5 nopbopkoii pe-
aucTopa R1.

B KOMMYyTATOPE MOXHO MCNONbL30BaTh
ontocuMucTopel MOC3040—MOC3042,
MOC3060—MOC3063 (makcumanbHoe
HanpskeHwe ynpaeneHus — 6 B, Tok yn-
paeneHus — o1 5 go 30 MA, B 3aBUCMMOCTH
ot Tuna). Bmecto BTA41-800B, B 3asuck-
MOCTM OT KOHKPETHOI Harpy3ku, noaoinayt
MOLHBIE CuMucTopbl BTA12-600 (Tok — no
12 A), BTA41-800 n BTA41-600 (40 A) c
MoBbIMKY  BYKBEHHBLIMW WHOEKCAMW WK
oTedecTBeHHbIE cepuii TC122 (20 1 25 A),
TC132 (40 n 50 A), TC142 (63 u 80 A) Ha
HanpsbkeHne He medee 600 B. [uogw
KO522A zameHsemsl A0BbiMKM 13 cepuit
KO521 n KA522, a takke MMAOPTHLIMY
1N4148. 1
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WUapaTenscTteo "Hayka u TexHuka"
BbICBINAET KHUIH

HANOXEHHbLIM NJIATEX0M:

KoGenee @®. Kak coenaTe cBapoy-
HblE annapatsl CBOMMMK  pyKamm,
304 ctp. — 153 py6.

Maccopun B. Kak cobpark aHTeH-
Hbl ONs cBs3W, TeneewpeHun, WI-FI
ceoumK pykamu, 320 ctp. — 153 py6.

Yepenanos B. 3awwta paguo-
3NEKTPOHHOM annapatypbl OT NeKTpu-
4yeckux neperpyaok, 216 ctp. —
224 py6,

Cepusa "500 cxem ona paguono-
OuTenein™:

CembsiH A, PagMocTaHumm v TpaHc-
uBepsl, 272 cTp. — 142 py6.

CembaH A. CoBpeMeHHLIE nepe-
nativku, 352 ctp. — 164 py6.

Kawkapoe A. OnekTpoHHbie Oat-
4ukK, 208 ctp. — 142 py6.

CembsiH A. VICTOYHWMKWM NWTaHWS,
416 cTp. — 186 py6.

Knsposckuii B. Ycunutenn moul-
HOCTW NIOBUTENBCKWMX PanuMoCcTaHLWA,
256 cTp. — 164 py6.

Hbl YE Hbl
pacxofoe.

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

Muwwnre: admin@nit.com.ru

192029, C.-MeTtepbypr, a/q 44.

Mogpo6HocT © KHurax — Ha
www.nit.com.ru

* * *

TONbKO NYYLUME KOHCTPYKLMK
CeeTognoaHble (hoHapW ¥ CBETHNb-
HukK. MNporpammatopel AVR w1 PIC,
UM poBan U aHanoroeas 3BYKOTEXHW-
Ka, Tene- u paguonepenarimnkn, Beito-
Baf 3MEKTPOHWKE, KOMMIEKTYIOWWe.
Bonblwioi accopTUMEHT rOTOBbLIX
W3Oenuii n Moaynei. |
Jna 3akasa kartanora — 4YMCTLINA
KOHBEPT C 0BpaTHLIM aApecom.
115201, Mockea, a/s 4.
www. new-technik.ru

% * *

HOBASA MOLLIHAA MNATA
FREEDUINO MEGA+!

a Takxe ARDUINO, FREEDUINO,
SEEEDUINO MEGA, nnatel pacwwupe- |
Hui (shields), makeTku, poboTsl U MHO-
roe apyroe.

WWW.KIBORGOV.NET

Mpwem aakazoe: (495) 766-8310.

Hocraska kypeepom no Mockee,
noyToi no Poccuu.

* * *

P/petanu oted. u umn. 9000 tunos,
KHUMK, KoMnsloTepst, MO.

Baw koHeept. 190013, C.-Netep-
Gypr, a/s 93, Kncenesoii.

* * &

MNe4atHble NnaTtsl Ha 3akaa!
PaspaboTtka W W3roToBAEHUE M0
CXEMam 3aKa34mKa.

242600, bpsHckas o6n., . O0atb-
KoBO, yn. IOxHas, a. 69.
Ten. B3155383045

E-mail: dyt69@yandex.ru

@
w\

'n;‘f:,’;zf;;?;:;"jf';;;;jg‘;:‘;‘:gu g1-88-200 wor . AdOIAdLIHON-OIUZLNGOIrOUTVd ®Qma@

Ta NOYTOELIX |

0102 ‘01 5N OMTvd

W=



W
NS

ron.c07-s8-18 _ PAJINOJIIOBUTENLCKAS TEXHONOTUS Q) PA AO®

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

PALOMO Ne 10, 2010

3ameHa mopnynsa IGBT
B CBAapoO4yYyHOM annaparTte
C. YHECHOKORB, r. lopoxosey Bnagunmupckoi o6,

("erop,uﬂ LUMPOKO WMCMONBL3YIOTCHA WH-
BEPTOPHLIE WMCTOYHWKK CBAPO4HOrO
Toka. Vx npenmyLlecTsa W3BECTHBI: CBap-
Ka NOCTOSIHHBLIM TOKOM W ero nerkas pery-
nupoeka, Beicokuii KM, Hebonbluok Bec.
Hepocrarok, noxanyid, Tonbko oguH —
BbICOKas CTOMMOCTh.

K coxaneHuio, kak n nobble apyrue
3NEKTPOHHLIE NPUBOoPL!, CBApOYHLIE WC-
TOMHUKW WHOROa oTkassleaioT. Hanbonee
yacras npuivHa — “cropaHue” MOLLHBIX
BbIXOAHbLIX TPaH3UCTOPOE WHBEPTO-
pa. MMeHHO 3TO NPOM3oLNO C WUH-
septopom ETALON ZX7-180R, koto-
PBIf A KYNWA YKe HEUCNPABHBLIM, HO
3aTto o4YeHb Aeweeo. B Hem Gobin
npobut IGBT-mMopyne (pue. 1).
370, No cnoBam npogasua, — TW-
MWYHaa HEMCNPaBHOCTL TAKKUX anna-
partoe, NpU4eM LieHa HOBOro Moayns
[OXOOMT A0 MONOBWHBI CTOMMOCTM
ECEro MHBEpTOopa, Aa N HET HUKaKon

BbiI0 PELeHD 3aMeHUTL MOAYNL He-
cKonbkuMK oTaeneHeimn IGBT, yto obo-
LLNOCH B HECKOMBKO Pas AeLleBne NoKynKn
HOBOTQ MOZYNS, W 3a04HO NONLITATLCH
YCTPaHUTL OTMEYEHHLIE HEeAOCTATKMW.

Cxema popaboTkv nokasada Ha puc. 2.
3pecek T1 — BeIXOOHOW TpaHcdopmaTop
6noxa ynpaeneHms CBapoYHOro MCTOHHM-
ka, T2 — TpaHchopmaTop ToKa B BhIXOM-
HOW Lieny HeepTopa, T3 — ero MoLHbIA
BbIXOAHOW TpaHcdopmaTtop. YoaneHs w

3aMeHeHbl MepemblidKamMy, Kak rnokasaHo
Ha cxeme, RC-uenn R24C12 w R25C13.
Konpencatopus C2, C3 (Homepa ycnos-
Hble) 1 C11 B MCTOYHKMKE YXEe MMENUCH.
Homepa BeLIBOgOB HOBOro yzna (Ha
cxeme OH 0GBeOeH LWTPUXNYHKTUPHOWA
nuHKei), samensowero IGBT-moayne,
COBMaZaldT C HOMEpamMwu BLIBOGOB MNO-
cnegHero. Yaen cobpad Ha ne4yaTHoWl nna-
Te, u3obpaxeHHol Ha puc. 3. BoiBoasl
IGBT VT3—VT6 BCTaeneHsl B OTBEPCTWS
COOTBETCTBYIOLMX KOHTAKTHLIX MI0LLanoK
nnarst ¥ rnpunasiHel Kk Hum, Camm TpaHam-
CTOpPbLI pacrnonoxeHsl ¢ 0bpaTtHoi cTopo-
Hbl NNaTel. VX NpuxkmmaioT K TennooTeoay
BUHTaMK M3, nponyweHHsIMKW 4Yepes
WMEIOLUMECH Ha nnaTe OTBEPCTWMA aua-
meTpom 3,3 mm. B TennooTeone ana atux
BUHTOB AOMKHLI ObITE coenaHsl pessbo-
Bble OTBEPCTUA. VX cBEpnaT, UCNosb-
3ys B Ka4ecTse WwabnoHa camy naary.
He sabynbre oTwnudoeate tenno-
OTBO[, B MECTax YCTaHOBKW TPaH3Wu-
CTOPOB, CMa3atk 3TV MecTa W Tenno-
OTBOAALME MOBEPXHOCTU TPAH3W-
cropoe nactoi KIMNT n nsonupoeats
WX CAIOAAHBIMI NPOKNaaKaMu.
BeiBoasl 3awmTHBIX Anonoe VD5 1
VD6 npunavBaloT COrMacHO CXemMe K
neyarHbiM nposogHukam 1—3. Ha
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rapaHTuM, 4TO BHOBb YCTAHOBAEHHLIN
MOOynb Yepe3 HEKOTOPOE BPEMS TOXE He
6yneT npobuT.

Cxemy annapata yganock HalWTK B
WuTtepHete no agpecy <http://radikal.ru/
F/s56.radikal.ru/i153/0903/03/34a5
4b3eced3.png.html>. Bo mHorom no-
MOTTIN COBETHI, HalpeHHeie B [1, 2]. B pe-
3ynkTate NpPOBEPKW annaparta BbIACHW-
NOCb, 4TO MNPW HAMPSXEHWMW B CETU HUXE
190 B ¢opma nopasBaembix Ha 3aTBOPLI
IGBT curHanoB Ha4yMHaeT McKaxaTbes.
MNoaToMy Npocagka CeTeBoro HanpMKeHns
MOXEeT NPUBECTU K HEeNOSHOMY OTKPbi-
BaHWIO 3TWX TPAH3WCTOPOB W, KaK CNeacT-
BUE, ux neperpesaHunio u npoboio. Kpome
Toro, RC-uenu (15 Om, 0,015 med) mexay
oBmOTKaMK BeIXOAHOrO TpaHcdopmaropa
bnoka ynpaenexsvs w s3ateopamu IGBT
CWIILHO 3aTArvBatoT MPOHTEl U Cnaabl M-
MyNnLCOB ynpaeneHus. Pesynstar ToT e —
nanuwHmin Harpes IGBT-moaynsa.

B uenu nutaHus aTOro MoAyns Her
6N10KMPOBOYHOTO KoHAeHcaTopa. A 6es
HEro peakTWBHBIE TOKW, CO3AaBaembie
MHOYKTUBHOCTLIO PacCenHusl BbIXOAHOrO
TpaHcdopmaTopa, eMKOCTLIO ero obmo-
TOK M MOHTaxa, UMPKYAMPYIOT Mo Lensam
NUTaHWA. 3TO TOXE yXyAlaeT TennoBoii
pexxim IGBT v annapara B Uenom.
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3TW NPOBOAHWKKW, MO KOTOPbIM TEe4YeTt i:l
BHONbLIOK TOK, CReAyeT Nno NyTAM ero nNpo- |||
TeKaHva HanasaTe OTPesku ONNeTkW akpa- |
HWPOBAHHOrO NpoBoaa. BeiBoAL KOHAEH- ||
catopa C1 Takke ycunueaioT, 06moTas mx |
C/I0EM NYXEHOro NPoBOAA WK HAaneB Ha |
HUWX ONAETKY U TLWATENBLHO Nponase.

Cpepawn gpyrvx gopaboTok cnegyer oT-
METWUTbL 3ameHy TpaHcdopmaropa nura-
Hus Bnoka ynpasneHus 1 NoaKNIHEeHHOro
K HEeMY [OBYXMOAYNepuoaHoro BeINpamMm-
Tens 3apsaHLIM YCTPOWCTBOM Anf COTO-
BOro TenedoHa ¢ BLIXOOHBIM HanpsxeHu-
em 15 B npw toke 200...300 mA. B paspuie |
uenu obwero npoeoda (BeiBoAa 2), yeta- ||
HOBJIEHHOIO B MHBEPTOPE UHTErPASILHOTO ||
crabunuaaTtopa 7812, cnenyer BkAYUTE
(aHopom Kk BhiBOOy 2) nobow avod. 3To
YBENUHUT CTaBUNM3NpoBaHHOE Hanpsxe- ||
Hue (po 12,7 B) n amnnutygy MMIynsCoB
Ha 3ateopax IGBT. Nocne Takoi nepepen- l
k1 paboTocnocobHOCTE CBAPOYHOrO MC-
TOHHWKE COXpaHAeTCs O2Ke Npu CHLXe-
HWUKW ceTeBoro HanpsxeHns go 80 B.

Mpn ero nepeom nocne popaboTku
BKMOYEHUW Hanpsokenue 310 B Ha IGBT
KenaTtensHo NofjaTh Yepes namny Haka-
nueaHua 220 B, 75 BT. YcTaHoBMBE pery-
NATOP CBapO4HOrQ TOKA HA MakCUMyMm M
MNOCTENEHHO € nomowwslo JIATP yeenuymn-
Basi o7 80 mo 250 B nanpsikeHwe, nopa-
BaEeMOE Ha CBAPO4HLI UCTO4HWK OT CETH,
ybexpaemcs, 4To oH paboTaer. Ecnun Ha- I
NPSXEHWA HA BLIXOOHBIX 3aXWMax HeT, |
NMOAKMI0YMTE K HUM TAKYHO e namny Haka- |'
NUBaHWS. 3TO AOMKHO NPUBECTU K 3anyc- |
Ky reHeparopa. !

Namna 8 uernu 310 B gonxHa enga 3a- |
METHO cBeTuThCA. Perynatopom pabodeit
4acTOThl MHEEPTOPA (OH PacronoXeH Ha
nnate Gnoka ynpaeneHus 6nuxe kK ee
Kpaio) pobeitece MUHUMYMa CBEHEHWS. |
Ternepb MOXHO, yaanue namnsl 1 BoccTa- |
HoBuB uene 310 B, okoH4aTensHo co- |
BpaTh CBAPOYHBIN MCTOYHWK U NPUCTYMUTE
k pa6oTe C HuM. '

MakcumaneHblii CBApOYHbIA TOK He |
nomkeH npeebiwats 180 A npu Hanpsixe-
Hun 24...25 B, a TOK KOPOTKOro 3amblka-
Hus — 190...200 A. Nyywe paxe coenatk
MaKCHUMAanbHLIiA TOK nomeHsiie (okono | |
170 A) uMeloLMMCS B UCTOYHUKE peryns- |
TOPOM, HTO NO3BOSMUT YBENUYWTL A0MNYCTH~
MYIO MPOLOMKUTENEHOCTE HEMNPEPLIBHOMN |
paboThl WCTOYHWKA NOL HArpy3koiA.
Buinonxsiite aty onepaumio TONBKO MNpw
BBIK/IIOYEHHOM WCTOYHWMKe! BpalweHwe
OBUXKA NOACTPOEYHOrO pesaucropa no
YaCOBO CTPEsKE YMEHLLIAET MaKCUManb-
HbIi1 TOK, @ NPOTUB HEE — YBENWYVBAET.

JopaboTtaHHble NoaobHbIM 0BpasomM |
CBapo4HbLle annapatel (Bcero wx yepes ||
MOW PYKU MPOLWAO Cemb LWTYK) MOryT
pabotatk 1 oT cnaboii ceTi (B Moem rapa-
Xe, HanpyvMep, HanpskeHwe He BbiBaer
eoilwe 180 B), obneryeH vx Tennosoi pe-
XUM W obecneyeHa PemMOHTONPUrog-
HOCTb.

-

JINTEPATYPA

1. Herynsee B. Ceapo4Huii wHeepTop —
3710 NpocTo, 2. — Kues, 2005.

2. lopon mactepoe—dopymel—MacTepcu-
T—-WHCTpYMEHTHE M cunosoe obopyposa-
Hue—Cunosoe obopypoeaHue—A KTo-HWByOL
npoGoean cpenate ceapo4Huk? — <http://
www.mastercity.ru/vforum/showthread.
php?t=497>.

CurHanusaTop onacHbiIX ra3os

' E. KOHAPATBEB, r. Mocksa

Mo gavHeiM MYC 6onee NnonoBMHBI BCEX MOXAapPOB B XXUNOM CEKTO-
pe ¢ ra3zoBbiM 1 ra3ob6annoHHeIM 060pyAOBaHNEeM BO3HUKAIOT N3-3a
YTe4Ky ropio4ux 1 B3pbiBOOINACHLIX ra3os (MeTaHa, nponana, HeTs-
HbIX ra3oB). 3T0i Ne4YanbHOW CTATUCTUKN MOXHO 6binio 6bi nabexars,
ecnn obopynoBaTe BCe NMOMELLEHWSs cUrHanuaaropamu, cpabartsi-
BaOLWMMU Ha paHHei cTagun pa3BUTHS YTe4YKH, Korga euje He

MOMEHTa NepBon NyGnukauum onvca-

HUA NoAoBHOro YCTPOICTEA B XypHa-
ne "Paguo” [1] npowno okono 10 net. 3a
3TOT Bpems GLIN0 ONMCaHO HECKONLKO Mo~
A06HBIx NPUOOPOB: OT NPOCTEMWMX 00
cobpaHHbIX Ha MUKpOKOHTponnepe [2].
Bce oHu, vmes kak onpepeneHHble [ao-
CTOMHCTBA, Tak U HEeLOCTaTKW, OCHOBaHBLI
Ha TWUMOBOW CXEME BKJIIOYEHUs AaTduka
raza [3], pexkomeHpoBaHHOW dUPMONA-
N3roTOBUTENEM.

3a npowenwre roas NOSBUAKUCE Kak
HOBble, Bonee COBEPLUEHHLIE U YYBCTBM-
TENBHBIE K NMPUCYTCTBUIO pasHOOBpasHbIx
raszoo6pasHbiX BelecTs OaTyuku, Tak v
Apyrve oueHb yaobHee Ans nocTpoeHus
CUrHaNM3aTOPOB SNEMEHTEl — 3BYKOBbLIE
CUrHanNM3aTopkl CO BCTPOEHHEIM reHepa-
TOPOM, 3NEKTPOMArHUTHBIE PENE B MUKDO-
CXEMHBIX Koprycax.

MNpegnaraemoe ycTpoicTeo ans obHa-
PYKEHWUA YTEYKN FOPIOYMX 1 B3PLIBOONAC-
HbIX ra30B NOCTPOEHO Ha OCHOBE XOPOLIO
cebs 3apekoMeH0BaBLLEN CXembl M3 [1] ¢
y4eToM pekomMeHpaumin [3] u Ha coBpe-
MEHHOW aneMeHTHoi 6ase. CurHanusarop
MOXEeT NPUMEHATLCH Ans oGHapyXeHus
yTeuku rasa g ObiTy, B asTomobunsax c
razobannoHHeiM o6opynoeaHvem U Ha
rasoBbiX MarucTpanax.

| AOCTUrHYTa B3PbIBOONACHas KOHLEHTPauns rasa.

TexHu4eckue xapakTepucTukn

Tun patunka
Bupgb obHapyxuBaemblx ra-
(o) e R e MeTaH, nponaH,
HedTAHLIE rasul
HyBCTBUTENBHOCTL B BO3AOYXE,

BRRT s s <o T S 500
MoTpebnaemsblit Tok, mA, He

B Ee: o o 5 e, 200
PabGounii MHTEepBan Temnepa-

3 U S e e i -10...+40

Cxema curHanuaaropa naobpaxeHa Ha
puc. 1. Ha BeiBogb 2 1 5 patyvka rasa B1
nogaHo HanpskeHve 5 B ana Harpesanua
€ro YyBCTBUTENLHOIO anemMeHTa o pabo-
Yyen Temnepartyphel. lNpW Hanu4un rasa
NPOBOAMMOCTE HYBCTBMTENBHOIO 3NEeMeH-
Ta (oH NoakMYeH mexay esieogammu 1, 3 n
BeiBOpamMu 4, 6) yeenmumeaetcs. MNponop-
LMOHaNBLHO KOHUEHTPaUMK ra3a B BO3OyXe
pacTeT HanpsbkeHwe Ha CONpPOTUBAEHUK
Harpysku parduka — peauctope R1. OHo
NocTynaeT Ha HEeUHBEPTUPYIOWMIA BXOL
(epiBOA, 3) KOMMNapaTopa HanpsXeHws
DA1, koTopelit cpaBHUBaeT ero ¢ o6pasiuo-
BbIM HanNpsxXeHWem, NoAaHHLIM Ha UHBEP-
TUpyloWMiA Bxof (esisop, 4). Obpasuosoe
HanpsxeHve GoOpMUPYET OenuTeNnb K3

RK1 R4 R5 VD‘I + HA‘I
8t U] 24 [11 2K [I]‘l m Boszie  Bromizoex
TGS 813
U |Rz DA
e 560 K554CA3A fa
o Ue L;%k: QéLig 12 g
U 3 02— 3 ol
Gl |l 3 g
4 K115
P R3 jb' 113']' 3
[I] - 33K o V02 K521 g
¥ ==100 Mk x
x6B =T -
DA2
X1 KP142EH5A ‘H'g gt:s 14 DD1
e —Lsrfey - s
7.108 Lme?me L e L e N i
B e ) iy W 90 u> ¥ anaozem
. e = = Kewe 7 DD1
Puc. 1

Otnvums npegnaraemoro YyCTpowucTea
OT paHee onybnMKOBaHHLIX COCTOAT B
YAYHLIEHHOI TEpPMOKOMNEHCAUWW Jarymn-
Ka ¥ BO3MOXHOCTW MOAKNIOYEHWsT BHELL-
HEro UCNONHWTENBHOro ycTpoicTea. MNpu
HanU4UK MNOAXOOALNX OATHMKOB (@ ux
accopTUMEHT CErofdHs AOBOSbHO LUMPOK)
npubop MOXHO cAenaTtk 4YyBCTBUTENb-

‘HbIM, HanNPWMep, K napam afkorofs v K
‘APYrMM rasam, NpUCYTCTBUE KOTOPBLIX B

BO34YyXEe HexenarensHo wnwn npepcrae-
NAeT 0NacHOCTL.

Tepmopeanctopa RK1 1 peaucropoe R2,
R3. OHo paBHO NpUBAN3NTENEHO NONOBU-
HE HanpsKeHus nuTaHua patyduka. Tep-
mopesuctop RK1 penaet oBpasuosoe
HanpsXeHue 3aBMCALUMM OT Temneparty-
pPbl, KOMAEHCUPYS 3TUM TEMMepaTypHylo
3aBMCMMOCTL HYYBCTBUTENLHOCTY OaTHUKE.

Moka rasa Het, HanpsXXeHWe Ha UHBEp-
TUPYIOLLEeM BXxoAe komnapatepa 6onbiue,

4EM Ha HEMHBEPTUPYIOLLEM, B pesynstate

Yero Ha ero Buixofe 9 ycTaHoBNeH HU3KUiA
NOFMHECKMIA ypoBeHb. MpW NosiBNEHWU u-

rayry

e [

'
{

- B
'y
g

:E |
4
@
=8
e
o
o
';:
> B
B

.

wr-

(7]

d%

00!

B8E£-82-809 ‘UaL

ni"ojpei@ynsuod i9ooduog
ni-olpeigjiew :marels wandy

0102 ‘0} 5N OUTVd I




-y

Mpuem ctaTen: mail@radio.ru

e

© PAZMO N2 10,2010 |

PAAO®

MPUKSIALHASI QJIEKTPOHUKA . &

ten. 608-28-38

Bonpocei: consult@radio.ru

:

N per

g

Tepa ans BGecuHy-

50

poeoro TtenedoHa

"Panasonic” (8 B,
500 mA).
Curnanwusatop

6ein cobpaH Ha no-
Ka3aHHOW Ha puc. 2
OAHOCTOPOHHENR
neyaTHoW nnarte,
N3roTOBREHHON W3
GONErMpPoOBaHHOro
CTeKnoTeKcTONMTa
TONWKMHOK 1,5 Mm.
MnaTta nomeuieHa B
roTOBLIA  KOpnNyc
KP-4 pasmepamun
90x60x32 MM, B
KPBILLKE KOTOPOro

HanpoOTUB CBETO-
OAWOAOB NpocBep-
o NeHbl  OTBEpCTUS
8 avameTpom 5 mm.
o » Bozne patuwka B1
ca cs = " VD2 DA2 B_”_‘ﬂ ans  ceobogHoro
9 +9 i . b0 g9 * focrtyna K Hemy
= Sh e P e = e e B BO3Myxa B CTEHKe
R4 R6  HL1 KPBILWKKW Npoceep-
O o=t ol 1 O i1 ot o (O | neHo Gonbuioe umc-
HL2 No OTBEPCTUIA aua-

, :3 7: T R5 2 o meTtpoM 1,5 Mm.

o & ol TepmopesaucTop
R A i R Wi v
o B1 50 o o e ot HOMWHaAGNbHB M

4 8 o o CONpPOTUBNEHNEM
. O o014 1o % °—+”—° O 2,2...3,3 kOm. Mox-
HO WCMNONL30BaTh

Puc. 2

OOCTVKEHUW ONPEeAeneHHon KOHUEeHTpa-
LMK rasa B BO3OyXe HanpsBKEHWE Ha HENH-
BEPTUPYIOLLEM BXOAE NpesbiiuaeT obpaz-
LIOBOE ¥ YPOBEHb HanpsXeHus Ha BLIXoae
KOMnapaTopa, a Takxke Ha Bxogax 3 v 12
anemeHToB Mukpocxemesl DD1 ctaHoBuTCA
BbICOKUM.

Bropble BXOAbl 3TUX INEMEHTOE CO-
enrHeHsl ¢ uensio RSC4VD1, obecneun-
BalOLLEN 3a0epxKy Hadana paboTkl curHa-
nM3aTopa NpMMepPHO Ha 2 MUH. 3T0 Bpems
Heobxoommo, 4TOBLI 4YBCTEUTENbHbIR
BNeMeHT JAaTYMKa NPOrpencs W Npuwen B
paboyee coctonHwe. Mocne Toro Kak KoH-
nexcatop C4 szapsauncs, a1a uUenk He
BnvsieT Ha paboty npubopa. MNpu Bbl-
KAOYEHWUW HanpsXxeHus NTaHns KoOHOeH-
catop C4 BLICTpO paspsaguTcs Hepes
anoa VD1, 1 npyu nocneayiowemM Brioye-
HUK 3aep:ka DyOeT NOBTOpeHA.

Ecnu ©c MOMEHTA BKNIOYEHWUA CUrHanu-
3aTopa MpoLo AOCTAaTOMHO MHOro Bpe-
MEHW, HanM4Yne BLICOKOrO YPOBHSA Ha BCEX
BXOAax JNOrM4ecKux 3/IEMEHTOB MUKPO-
cxemel DD1 npuBeper K OTKpPbIBAHWIO
BCTPOEHHBIX B 3TW 3/1EMEHTHI BbIXOAHBIX
nonesbix TpaHaucropos. B pesynkwrate
6ypet BrnoveH ceetoauop HL2, 3a3sy4ut
curHan, nopaeaembii uanydatenem HA1
(CO BCTPOEHHLIM reHepaTopom), a pene
K1 cpaboraer. 3amkHYBLIMECH KOHTaKThI
K1.1 atoro pene npu HeobxoovmocTy
MOryT MPWBECTW B [ENCTBUE BHELUHee
WUCMOMHUTENLHOE YCTPOWCTBO, Hanmpumep
CUPEHY.

¥Yzen nutaHnsa curHannuaaTtopa cocTouT
w3 reeapa X1 v uHTerpansHoro crabunu-
3atopa Ha 5 B DA2 ¢ koHpeHcatopammw
C1—C3, C5. Ceetogmopn HL1 curHanuan-
pYeT 0 Hanu4yukn NuTaHua. HanpspkeHwe Ha
rHe3go X1 nogaeanock OT CETEBOro afarn-

Takoi xe Tepmope-

3WCTOP CONpPOTHMEB-
neHwem 4,7 kKOM, NOOKNIOYME Napannens-
HO emy OOBIYHbLIA PE3UCTOP HOMWHANOM
11 kOm. KovgeHcarop C4 —obs3aTtensHo
K53-14. Ceetoguons cepum AN1307 moryT
6biTE 3aMEHEHb NOBEIMIU APYTUMK Kpac-
Horo (HL1) u 3enedoro (HL2) upetos
cBeveHus. Pene K1 — TRR-1A-05D-00.
MameHuB KoHGUrypauu npoBoaHUKOB
NeYaTHon NNatbl, €ro MOXHO 3aMEHWUTb
oTe4ecTBeHHbiMU PAC55A (ucrnonHeHwe
PC4.569.600-03) nnn P3C64 (vcnonHe-
Hue PC4.569.724).

Ins ynobcrea CMeEHBl JaTYMK MOXHO
yCTaHOBUTL B namnosyio navens MNJIK-7
018 Ne4aTHoro moHTaxa. pu Hanaxuea-
HWKW curHanuaaropa peavctop R2 Heobxo-
Aumo nopobpate Takum, YTobbl NpK Tem-
neparype +20 °C HanpsxeHwe Ha BbIBOaE
4 komnapartopa DA1 pagHanocs 2,5 B.

Bmecro patymka TGS 813 moxHo Ges
W3MEHEHUS Cxembl ucnonbaosats MQ-6,
HS133 1 TGS2610 (y nocnegHero BuIBOALI
1 1 4 — HarpeBaTenbHLIA 3NEMEHT, BLIBO-
ael 3 (+) n 2 (=) — YyBCTBUTENBHLIA ane-
MeHT). Ecnu curHanusarop 6yoer ucnonb-
30BaThCA B KA4YECTBE TecTepa Ha anko-
rofb, B HErO CNnegyeT ycTaHOBWUThL AaT4HMK
TGS2620 (uyokoneBka Takas Xe, Kak y
TGS2610), a noctosHHBIM peauctop R1
3aMEHUTE NEepeMeHHbIM, 4TODObl UMETb
BO3MOXHOCTL PErynupoBaTh NOpor cpa-
BarbiBaHA.

Bce atw patyvkum paccuwTaHbl Ha Ha-
npsixenne nutadma 5 B. Cywecteylor m
opyrve, nNuTate KOTopkle Heobxoammo
Bonblinm HanpsxeHuem. [na ucnonsso-
BaHWA TAKOro JAT4MKa B ONWCaHHOM CUr-
Hanvaatope Heobxoaumo 3aMEeHWTb CTa-
Bunuaatop HanpsokeHus KP142EHS5A npy-
MM, UMEIOLLVM HY)XKHOE BLIXOAHOE Hanpsa-
XeHue. 3aMeHe nopnexart TakxXe 3ByKO-

BOW curHanusatop v pene. OcTansHbie
yanel octalTcs paboTocnocobHLIMU NpK
NUTaHWK Hanpsokervem 5,..18 B.

JNIMTEPATYPA

1. Bunorpapgoe 10. KOHTpOns B3psIBOONAC-
HEX razoe. — Pagwo, 2000, Ne 10, c. 37.

2. Cypoe B. CurHanuaarop 3arasoBaHHO-
cTW Boaayxa. — Pagwo, 2009, Ne 9, c. 37.

3. Oamumkm raza duvpmel FIGARO. — <www.
chipdip.ru/library/DOC000052164.pdf>.

O7 pegakupn. [PUMEHTTE OMHMCaHHEI Cir-
HAMM3ATOP B KA4ECTBE EOVHCTBEHHOO WK
OCHOBHOID CRELCTBA KOHTPOMS 3ara30BaHHoc-
™ AONYCTUMO TOMLKO NOCRE ero ceptrduka-
LMK YTIOTHOMOYEHHBIM Ha 3TO OpraHoM v rpu

|

Anga Bac, pagnonwoGutenu!
| PAOWUOKOHCTPYKTOPDI, pagvo- |
ANEMEHTHI, MOHTAXHBIA MHCTPYMEHT 1
marepwansl, kopnyca. Ot Bac — onna-
YeHHLI KOHBEPT Ang BGecnnatHoro

karanora.
426072, r. MxeBck, a/a 1333.
www.rtc-prometej.narod.ru
Ten./dakc (3412) 36-04-86.

* * *

Mpepnaraem yHBepCanbHbIiA
nporpammartop WizardProg-77USB.

KpatkmiA nepeveHb noanepxuea-
EMbIX TUMOB MUKPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepun 28, 29, 39,
49, 50 pasHLIX NPOU3BOAUTENEH, BNeKT-
pudeckn ctupaemble 27CXK Winbond,
Firmware/Hub; MCU dwpm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/Jloruveckwe marpuubl: 16v8x,
20v8x, 22v10A.

Bce mukpocxemsl B kopnyce DIP
NporpaMMMpyIoTCs B 8AMHON pO3eTke
ZIF-40 ARIES 6e3 npumeHeHusa anar-
Tepos. [lporpaMmarop nWTaeTca oOT
nHUK USB, He HyxeH Bnok nuTaHus.

LleHa — 3300 pyb.

www.wizardprog.com

Ten. (351) 265-46-96.

* * *

WHTepHeT-MaraswH 3neKTPOHHbIX
komnoHeHTtoe "MCT Ksapu”. lMNpocTto,
6bicTpo, yoobHo, BuirogHo. HanuuHas
n OeaHanuuHas onnarta 3axkasos.
Hocraeka B niobulie ropoga Poccumn v
Onmxaiiuero sapybexbs.

Ckupoka 5 % kaxnomy nokynare-
N0, yKasasewemy KOAOBOE CloBO
"MOHOJIAT™ npr 0hopMASHAI NMOKYMKIA
B UHTEpPHET-MarasvHe. AKuusa OeicTeun-
TensHa ¢ 01.10.2010 no 31.10.2010.

TenedoH/dakc: (495) 665-61-40.

WEB caiit: WWW.MSTQUARTZ.RU

* * *

Pe4yeBoii nepexknoyarens — Urpylu-
Ka C WHTEeANEKTYanbHbIMWU BO3MOXHOC-
TAMK. YMEEeT pasroeapuBaTts, BbINOS-
HSET pPEYEBLIE KOMaHMbI.

617100, MNepmckwinkpaii, r. Bepe-
warnHo, a/a 74.

http://nikolajj-pinaev.ru




Yacbl ¢ TepMOomMeTpOM

n 6apomeTpom

Ha MUKpPOKOHTponnepe ATmega8
H. CAJIMIMOB, r. Pesaa CeBeppanoBckoii o611.

B npepgnaraeMom YUTaTeNn M MHOT O!I)YHKHHOH&JTBHOM yCTpOﬁCTBe

opraHn3oBaH OTCHYeT TeKyLwjero BpemMeHwn, OHS Hegenu,

Yyucna umn

Mecsya, npuYem aBTOMaTUYECKM YYUTLIBAETCH, 4TO ¢eBpans B
BHWCOKOCHOM rofy Ha oAuvH AeHb AnuHHee. Umeiorcs 6yaunsHuK u
Taimep. PesepBHoe nuTaHuwe oT nuTtueBod 6Garapeu ucknioqaer
norepio uHPopMayun 0 BpeMeHU MPU OTKNI0YEeHWN CEeTeBsoro nura-
Hus. K npubopy MOXHO NMOAKNIOYNUTEL ABa PACMOJIOXEHHBIX B Pa3HbIX
MecTax gar4ymka Temneparypbl. Uamepsierca Tekyujee 3HaYyeHue
arMocgepHoro gassieHUs N ero M3MeHeHue B Te4eHHUe CYTOK C BbIBO-
AOM Ha MHAWKaTOpP COOTBETCTBYIoW el nHpopmayuu.

exXHUYeckne xapakTepucTuKK 3Toro

npubopa COOTBETCTBYIOT NapaMeTpam
MPUMEHEHHON B HEM MUKPOCXEMbI YacoB
peansHoro epemenn (RTC — real time
clock) PCF8583 [1], aHanoroeoro patyu-
ka pasnenus MPX4115 [2], umdpoBbix
patuvkoe Ttemnepatypel DS1621 [3].
YnpasneHwe NpoM3BoavTCH C MOMOLLLIO
LWECTU KHOMOK W ABYX BbIKIOYaTENEA.
lMpenycMoTpeHsl CepBUCHLIE QYHKLMK

HacTpoeH Ha paboTy B Ka4YecTBe BxoAa
BCTPOEHHOro B MWKpokoHTponnep ALIM.
RTC v patyvky Temneparypbl CBsi3aHbl C
MUKPOKOHTPONNEPOM o uHTepdency TWI,
aHanoruyHoMy uasectHomy I°C: PC4 —
nuHusa SDA, PC5 — nuHmna SCL. ¥V patunka
B2 coepgvHedsl ¢ o6uM NpoBOOOM BCe
TpW appecHelx Bxona (A0—A2), y natuvka
B3 — TONbKO ABA M3 HWX, @ MIaaLIWA BXOL,

A0 coeguHeH c nmocom nuTanvs. B pe-
3ynLTare agpeca, rno KOTOPbIM MUKPO-
KOHTpONnnep ofpalaeTcs K 0aMHaKOBbLIM
[aTHUKaM, OTAUHAIOTCH HA eOMHULY, 4TO
NO3BOMRET MPOrPAMMHO PA3NNHATE UX.

Dopmupyemelii Ha BeiBoge PB5 curHan
cpabareiBaHus ByounbHYKa NOCTynaeT Ha
3NEKTPOMArHUTHLIA 3BYKOBOWM cUrHannaa-
Top HA1 Yepea ycwnuTens Ha TPaH3nCTo-
pe VT1. Kuvonkw ynpasnequa SB1—SB5
NOAKNIOYEHE! K NOPTY B MUKpPOKOHTpONNE-
pa. Haxartvem Ha kHonky SB6 npueogsT
MUKPOKOHTPONNEP B WCXOOHOE COCTOSA-
Hue. Boikniowatenem SA1 BKMIOYAT W
BLIKMIOHAIOT BYAUNLHUK, BbikaoYaTenem
SA2 — nogceeTky MHAMKaTopa. MoacTpo-
e4yHbiM peauctopom R6 yctanasnuealoT
ONTUMAaNLHYK KOHTPACTHOCTL uaobpaxe-
HUA.

¥Y3en nutanua npuBopa cocTtouT K3
MOCTOBOro BhinpamMuTens VD1 w uHTer-
pansHoro crabunuaatopa DA1 ¢ Heobxo-
OUMBIMW CINEXKNBAIOLWMMUI 1 BAOKMPOBOY-
HBIMW KOHOEeHcaTopamu. HanpsikeHue nun-
TaHWS AHANOrOBLIX Y3NOB MUKPOKOHTPON-
nepa noaaHo Ha Hero 4Yepes GuNbLTp
L1C14.

MepemeHHoe Hanpsxexve 9 B nocry-
naeT OT He NoKasaHHOro Ha CXeMe TPaHC-
dopmartopa NUTaHna ¢ NpubNUanTensHo
TakMM HanpsxeHWem Ha BTOPUYHON
obmoTke npw Toke Harpyakm 250 MmA.
MOXHO NPUMEHUTL WM WUCTOYHWMK MOCTO-

BNA YCTaHOBKW TOYHOFO BPEMEHW, Bbi- B2 DS1621 AHHOrO Hanpskewws 9...12 B, Hanpumep,
OEPXKM BPEMEHWU TalMEpoM 1 MOMEHTa i P o CeTeBol agantep ot kakoro-nubo npubo-
cpabarsieaHus BygunsHuka, XKKW npwpo- spa pa. Bnaropaps Hanu4KMio QUOAHOro MOCTA
pa CHaBXeH OTKNIoYAeMOii NOACBETKOA, Apol T X1P VD1 nonspHOCTb MOOABAEMOr0 MOCTO-
Ha puc. 1 npuBegeHa cxema ycTpoii- .——gl Al vee 4N .58 AHHOTO HanpsXeHus 6e3pasnyHa.
cTea. Ero rnallaJngﬁ KoomnOHeH'r — MUIKPO- A2 | |eND (DEE];:)'CKORBKY mukpocxema PCF8583
KOHTpOnnep . On cBsi3aH C opHO- - 3 He UMeeT CreuuansHOro BhiIBoaa
c;ggunum 16-cumBonbHBIM KKWU HGI, B3 D871601 - SCL L1 MOAKMIOHEHUs] PE3EPBHONO MCTOMHMKA
oTobpaxaloLlmmMm BCO HEoBXoAWMYI0 WH- L 2[gcr nuTasusa, nutrnesas Garapen G1 1 ocHOB-
dopmaumio, mukpocxemoit RTC DD1, part- sgA 1 25 5pa HOW MCTOYHUK NMUTAHUA NOAKIIOHEHB K HEl
YWMKOM armochepHoro naenenus B1 u ye- g AD | T 7 yepes paseasbiBalowme avoas LoTtku
pea paskeM X1 — c OBYMS AaTyMKamum - A1 VCC 2 1 VD2 n VD3. MoacTpoeyHblil KoHoeHcatop
TemMnepaTtypsl, NOAKNIOYEHHBIMK MO CXe- A2 GND Obwy. C7 — perynsitop xona 4acos.
Me, NokasaHHoW Ha pMc. 2. » Yeprex nevyaTtHOM nnaTel YCTPOMCTBA,
BeiBog PCO mMukpokoHTponnepa, K Puc. 2 pazpaboTaHHO C NOMOLLLID NMPOrpamMMet
KOTOpPOMY NMOAKAIOYEH Bhixog patduka B, g DipTrace, nokasaH Ha puc. 3. OHa npeg-
VD1 C6 B1 MPX4115 - N
DB107 0,1 MK DoTER K stig. 20 DD2
2 @ ——|—=Kewe 21002 Ly TC1401wm
R5 220 10 mulH HG1 WH1801A
b—=K enie. 8, 22 DD2 DD2 ATmega8
< —=} L 1freT Mo poo )22 +Lanp| Lep
1000 Mx x| X1S“aruinc TewnepaTypa R147k| |R4B2K w PD18—3 TRETOK [ 3\
+5B > == N e PCO pD2 4 ‘ ﬁ
i ediy s g—24iPc1|  |PD3g—Th RS
sCL R247«| |KO522A pc2| |pp4S—EbH Bl o
C20,1 Mk —~=} 1] 3 26| PC3 PDS 119 6 RV
[—4 spad2 i 27lpca| | ppslizA E
1l A 28 1311
DA |ogw St 'I]jsm PC5 PD7 4 7loso
mc7805CT| o DD1 PCF8583 J SB2 14| PEO 5 g DB1
sTEF—«- L6/ scL[RTC] ¢ 4 15 pg1 B 10| 252
c3 SDA i f 16| ppo 5 141083
22 MK x st sB3 ‘ 17| pg3 o 15|084
x 16 B 3 Ao JNT?L/ & j] 18 ppy 10 13/08%
; f ['sB4 19 pg5 1 14) 088
Y X2 U+ 4 DB7
il X1| |eND I ses X1 x2 1 R747 |,
o 100 mk x Za VD3 I A
al = ‘Il? B 32678 Ty C75..25 1NB817 SB6 ZQ2 8 My +18 K
E +l1 I]I— » /In £ ’_j]: n: SA2
g [C50,1mx G138 vpo'insst7  [C100,1 mx o o L Lew \ T Hat
a ] s S It T lukx] ==57 =57 | |R8750 o
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HasHayeHa ANs YCTAHOBKW B
cTaHgapTHei kopnyc BOX-FB04
paamepamyn  130x85x40 mm.
Bce pertanu, B TOM Yucne pesu-
CTOPBl W KOHOEHCATOPLl ANs
NOBEPXHOCTHOrO  MOHTaxa,
CMOHTWUPOBaHLI HAa OOHON CTO-
pPOHEe nnatkl, Kak NokasaHo Ha
puc. 4. [lns MUKpOKOHTPONe-
pa Ha nnate ycTaHoBneHa
rnaHens ¢ LUaHroBbIMW KOHTaK-
TaMu. FNpuMeHeHWe WMEHHO
Takoi naHenu HeoGxoOgUMO
ang Toro, 4tobbl UMETL BO3-
MOXHOCTbE NPMMNaATbL €€ KOH-
TAKTbl K KOHTAKTHBLIM MA0LIaM0-
Kam mnatbl CO CTOPOHBLI yCTa-
HOBKW naHesnu.

XKW, kHonku v BeIKNOYaTE-
N PAcnNoNOXeHbl Ha NepeaHeit
naHenu kopnyca (o8 HUX Tam
cAenaHbl OTEepCTUA) 1 coean-
HEHbl C COOTBETCTBYIOLMMMN
KOHTaKTHLIMW MAOLLAOKaMU Ha
nnare oTAenbHbIMW rubkumMu
npoeogamu. Mnockuin kabenb
ANsi NPUCOEAVHEHWS WHOMKA-
TOpa He npuMmeHsnca. 3To
NO3BONWUMNO YNPOCTUTE NeYar-
HbIA MOHTaX, pacnonaras KoH-
TakTHble MNOLWanKKu Ha nnate
ceobogHo, He cobnogas no-
pRAKka pacnoNoXeHWs BbiBO-
[oB vHaukaTtopa. Paawem ans
NOAKMOYEHNA OATYMKOB Tem-
nepatypsl 3aKpenneH Ha opg-
HOW M3 DOKOBBIX CTEHOK KOp-
nyca.

KHOMNK1 MOHTUPYIOT Ha He-
GonbLION  ne4aTHoW nnare
(yepTex BBMOY NPOCTOTH HE
NPUBOOMTCA), KOTOPYIO YKpen-
NAT Tak, 4Tobkl BEPXHKE Yac-
TW TONKaTenen KHOMokK, BCTas-
JNIeHHBLIX B COOTBETCTBYIOLIVE
OTBEPCTUNA NepefHeil naHenwm,
pacrnonoXunnchb 3anogivuo c
ee BHEWHEeNH NOBEPXHOCTHIO.
Ceepxy HakneveawT LWNNbOWK
€ NOSICHWTENLHEIMKM HaANUCA-
MW, COENaHHbIW U3 TOHKOro
rubkoro nnactuka. Haxumalor
Ha KHOMKW CKBO3b HEero.

B ocHoBHOM pexume pabo-
Tl npubopa Ha Tabno ero XKW
nooYepefHo BbIBOAATCH TeKy-
uiee Bpems, nara v geHb Hene-
NN, TemnepaTtypa B nomeile-
HUK (NokazaHua gatyavka B2) v
BHE ero (nokasaHws nat4uka
B3), atmocdepHoe gasneHue.
MpoponxutensHocTe otobpa-
JKEHWS KaxAoro napameTtpa —
Sc.

Haxarnem Ha kHonky SB1
MOXHO NEepPenTM M3 OCHOBHOTO
pexumMma B pPexuM YCTaHOBKM
BPEMEHW, XPaHALLEroCsa B MUK-
pocxeme RTC (DD1). O nepe-
XO[e B HEero CurHanuavpyer
coobuwenne "Mode Clock”, a
OTCYET BPEMEHW Yacamu npe-
Kpawaetcs. HaxatuaMu Ha
kHoMku SB2 u SB3 Buibupaiot
perncTp mMukpocxemsl. Ha
Tabno otobpaxalTcs 3Haye-
HIMe xpaHALerocs B HEM napa-
MeTpa 1 Ha3BaHWe pervncTpa.
Haxwmas Ha kHonku SB4 u



SBS5, sHaveHue, BbiBegeHHoe Ha Tabno,
MOXHO U3MEHATL, HYTOBKI 3anucaTe HOBOE
3Ha4YeHue B perncTp, HeoBxoaMMo HaxaTb
Ha kHonky SB1. 3anuck conpoBoxpaercs
BbIBOAOM coobuieHus "Write Data”.
3Ha4yeHns 4acoB, MUHYT W CEKyHA, C
KOTOPLIX MO BLIXOAE W3 PeXKMa YCTaHOB-
KN HaYHETCH CHET BPEMEHW, 3anuckiBaloT
B COOTBETCTBYIOLUME PErucTpbl B ABOUH-
HO-pecaTu4HoMm dopmare. Hanpumep,
AECATUYHOMY 4mcny 1 COOTBETCTBYET
wectHaguatepuyHoe 01, a pecsTuyHoe
35 coenapnaer ¢ wecTHaauarepuyHeiv 35.
OnpepeneHHbie CAOXHOCTI NPU 3anm-
cu uHdopmaunn B pervctpel Weekday/
Month w Year/Date cospaet ¢opmat aTux
pervcTpos. LUectHanuatepuuHbie 3HaYe-
HUS, KOTOPBIE MOTYT BEITE B HUX 3anucaHs,
NpYBENeHbl COOTBETCTBEHHO B Tabn. 1 u
Tabn. 2. Hanpumep, Bo BTOPHUK 12 MIOHS
2009 r. B pervctp Weekday/Month cnegy-

MNocne aToro yCTponcTeo BO3BPALLAETCS B
OCHOBHOI pexum paboThl.

Y4yTuTe, NOCKONBKY Havyano oTcyYeta
BbIOEPXKI HE CUHXPOHN3WPOBAHO C reHe-
PUPYEMBIMK BHYTPW MUKPOCXEMbI MUHYT-
HbIMKM MMMynbCamMK, ee nepsas MUHyTa
nony4aeTcs, kak npaewno, kopo4e 60 c.
O710T nedekT H4acTUYHO yCTpaHeH npo-
rPamMmMHO: OTCHET BHIOEPXKWM (akTU4eckn
Ha4YMHaEeTCs, U 3BYKOBOIW CUrHan nogaeTcs
HE Npw HaxaThn Ha kHonkn SB4 n SB5, ac
NepBoro Nocne Hero MUHYTHOrO MMMynk-
ca. Mexay aTMmMu coBbITUSIMW BO3MOXHA
3amMeTHas naysa.

JocpoyHo npekpaTuTe OTCHET Bpeme-
HU TEAMEPOM MOXHO HEXXKaTWEM Ha KHON-
ky SB5. B TedeHwe 3 ¢ nocne atoro Ha
KKW BoiBoguTcR daktuyeckn npolues-
Liee ¢ MOMEHTa NyCcka TailMepa Bpems.

MNpw cosnaneHy 3aaaHHOT0 BPEMEHI
cpabaTbiBaHua ByAWNBHUKA C TEKYLLM

OcHoBHas 4acTe NPOrpaMMbl HaduHa-
eTcs ¢ meTkn Main. 3peck npoeepsercs
COCTOSIHWE KHOTMOK YNpaBneHus W Bbisbl-
BalOTCA HEOBXOAMMEIE Ha KaXOOoM atane
paboTel noanporpaMmel. Mpouepypsl 06-
meHa nHdopmaumen ¢ RTC u gatyukamm
Temneparypbl no uHrepdeicy TWI ogHo-
TUNHBL. PasnnyaloTes nyile agpeca Beno-
MbIX MUKPOCXEM M UX PErMCTPOB.

OpHOTUMNHBI U NOANPOrPaMMel BLIBOAA
nHpopMaumnmn Ha XKKW. [deouuHo-pecs-
TU4HBIE 3HayeHus w3 peructpoe RTC
BeIBOASTCA 63 npeobpaszosannsa. 3Haye-
HUA TemnepaTypsl NpensapuTensHo npe-
0B6pa3yioTcs B Takoi xe GopMar nognpo-
rpammamn HexBCD (uenas 4acts) W
XBruchD (opobHas 4acTts).

MNMoanporpamma CalcPress npeoGpaay-
er pesynsrart pabotel AL, npeoBpasyio-
LEero BLIXOOHOE HanpsXeHue naryuka
nasnenns B1 B OBOMYHLIA KO, MPUBLIY-

eT 3anucate 26, a B peructp Year/Date —  (Npy STOM MOXET yYUTHIBATLCS AEHb HE-  HbIE MUMIMMETPLI PTYTHOrO CTon6a (To-
i 2 nenwn) 3By4nT curHan, a Ha XKW soiBogut-  phi). B HavansHoM dparmerTe atoi nog-
nporpammel (Tabn. 3) sapaH koadduLm-
eHT npeobpazoeaHua 9150 ($23BE).
Tabnuua 1 Ckopee BCero, BHOBb W3rOTOBEHHLIA
npubop OyneT nokaswiBaTe atMocdepHoe
Mecsay naanergie, OTIMHAOLEECH OT WBMEepeH-
a 2 o a 2 a 2 Horo obpasuoesiM 6apoMeTpoM, HalioeH-
et Hepenm | & g8 | & Sng 2| 4 & gle|&|¢ HOTO B VIHTEDHETE MNM NONYHEHHOrO C
T 2 2 M § § 2 z £ E % Bnuxaiien mereoctaHummn. CoBnageHus
x| e < o L2 = MOXHO [OBUTLCS, WAMEHUB KO3(ULIM-
NoHegensHWK o1 |02 [o03 |04 [o5 [oe |07 [o8 Jo9 |10 | 11 12 eHT B nognporpamme CalcPress obpatHo
BTOpHWK 21 reeailega |t hps [ige | 27 |28l [W20se] 30 ) a1 [#82 MPONOPUMOHANBHO BEIMUCNEHHON MO BO3-
Cpena 41 |42 |43 [ 44 [ 45 |46 |47 [48 [ 49 |50 [51 | 52 MOXHO BONBLLUEMY YMCAY OTCHETOB AaBne-
YeTeepr 61 [ 62 [ 63 [e64 |65 |66 [67 [ 68 [ 69 [70 |71 |72 HWS OTHOCUTENLHON NOrPELUHOCTH.
NatHnua 81 |82 [83 [84 |85 |8 |87 |88 [89 [ 90 [o1 |92 Ewe ogwH cnocob otkanubpoearts Ga-
Cybbora Al A2 [ A3 | A4 |A5 | A6 | A7 | A8 | A9 | BO | B1 B2 POMETP 3aKNO4aeTCs B 3anMcu B noanpo-
BockpeceHbe C1 |[C2 |c3 |[c4 |C5 |Ce [C7 |Ceg |Co |Do | D1 | D2 rpammy CalcPress koaddpuumenta 10000
($2710) unn nonHoOM ypaneHuy aToil noa-
nporpaMmel BMECTE C ee Bbi30BOM. [Mo-
Mepep BLIXOOOM M3 pexnma YCTaHOBKW Tabnuua 2  crosHHeil peauctop R3 B atom cnysae
Heobxogmmo o06s3aTensHO 3aHecTH B cnenyet 3aMeHWTb NOLCTPOEYHLIM (LoBM-
permctp Status mwkpocxemsl RTC kom, Ton *0K — k Bxoay PCO mukpokoHTponnepa) u
3analowmin pexum ee pabotsl. Bot Heko- C ero NOMOLLIbIO YCTAHOBUTE HYXHbIA Mac-
TOPLIE U3 BO3MOXHLIX LUECTHAALATEPWY- o & & wrab. -
HBIX 3HAYEHWIA 3TOrO KOaa: = SRS D 5 2 Ins xpaHeHws NocnegHero M3MepeH- ;
80 — cuyeT BpeMeHu OCTaHOBNEH; g 2 ong 8 2 a2 HOro 3Ha4eHWst JABNEHWS NPorpaMma nc- [+
0B — cuer BpemeHn WOeT, CurHansi s g ; e : 8 ] nonbayer aueikn O3Y MUKPOKOHTponne- ;8
OyauneHKKa M TaliMEpPa 3anpeLLeHs; - 5 - n o= ’E & pa. MNoagnporpamma Monitor nepenuceisa- »
0D — cueT BpemeHwn WOeT, paspelleH g #o 8o §_ o €T B HUX Pe3ynkTaT M3MepeHus, a noanpo- &
cvrHan GyaunbHUKA:; @ oz | F& | 2@ rpamma PressLCD konwpyer ux copep- | ©
OE — cuet BpemeHn wuget, paboraer = XUMOE B perncTpsl And seisoga Ha XK. &
Taiimep. MNMopnporpamma ycTaHOBKW 4YacoeB | m
Bonee noppo6HO © MUKPOCXEME 1—9 [01—09 | 41—49 | 8189 |C1—C9| | sClocks Hzlaaqa,ne cBOel paboTl BbI3bIBA- EE
PCF8583 u ocobeHHocTsix ee pabotei u  |10—19] 10—19 | 5069 | 90—99 |DO—D9|  er cepamcHyio nognporpammy OUtWHCM. | 8 2
CTPYKTYPE PerucTpoB MOXHO npoyutate 8 | 20—29 | 2029 | 60—69 | AC—A9 | EO—E9 | [lanee oHa OcTaHABNUBAET YacCHl, UHULMA- |« § 5
ee onucaHum [1]. 30,31 ] 30,31 | 70,71 [ BO.B1 | FO, F1 nuaupyet TaiiMep T1 MUKpokowTponnepa = = 5
Haxae Ha kHonky SB3 B OCHOBHOM W "saupknueaetcsa” Ha meTke REP, oxwvoan §§
pexume paboThl YCTPOMCTBA, MOXHO npe- _OAHOBPEMEHHOro HaxaTka Ha KHonkn SB4 2 3
KpaTuTbe CMeHy napameTpoB Ha T1abno Tabnuua 3 44 SB5. =8
XKW v yBuaeTs HENPepLIEHOE MSMeHeHne : Mopnporpamma Timer Int, oB6paGarsi- 85
TEKYLLLEro BPEMEHM W YCTAHOBNEHHOE Calcpress: 1di tmpl, $BE BAIOLLAS 3AMPOCH NPEpLIBaHMS OT Taiive- | & 8
Bpems cpabartbiBaHus OyounsHuka. Mo- ?g‘.’ ?U’th pa T1, o6cnyxuBaet kHonkn SB2—SB58 « @ §
CrepoBaTenbHLEIMY HaXaTuaMK Ha KHONKY mol mTptn'!pl pexume ycTaHoBku vacos. Mognporpam- « E -E
SB4 npocMmatpuBaloT 3HA4EHWS, 3anncaH- ! ma 06paboTkn npepLiBaHVa OT Taimepa

Hble B peructpel RTC Status, Timer, Alarm
control, Alarm timer.

Haxatwe Ha kHonky SB5 nepesoawt
YCTPOACTEO B PEXMUM HACTPOIAKK Talimepa
C BbiBOAOM coobuieHua "Mode Timer”.
Onepauvn n QYHKUMWM KHOMNOK 3Aeck Ta-
KWe e, Kak W Npu ycTtaHoeBke Yacoe. O
nycke TaiiMepa 0AHOBPEMEHHLIM HaXaTu-
eM Ha kHorku SB4 n SB5 wHpopMupyloT
coobueHwe "Start of timer” u KopoTkuiA
3BYKOBOI curHan. o okoH4YaHWw oTcyeTa
3a[aHHON BLIOEPXKW BbLIBOOWUTCH COOBG-
weHre "ALARM!" 1 Takxke 3By4MT curHan.

ca coobweHne “"ALARM!". MpoeepseTtcs
WMCNPaBHOCTL 3BYKOBOrO CUrHanusartopa
HaxaTnem Ha kHorky SB2 B OCHOBHOM
pexwume pabotsl npubopa.

MporpamMma MUKPOKOHTPONEepa Haqu-
HaeT cBOIo paboTy C MHULManW3aLUum nop-
TOB BBOOA/BLIBOAA, 3aTEM WHWLMANN3W-
pytotcs XKKW 1 undpossie patinkm 1em-
fiepatypsl. B permctpol ynpaegnedus RTC
3anuceIBAIOTCH KOABI,, 3agawwme "6azo-
BYI0" KOHGMUrypaumo.

T2 Timer_Int2 — kHonkn SB2—SBS B pe-
XMME NporpaMMUpPOBaHUs Taimepa.

Nognporpamma ALARM npu BeinonHe-
HUW COOTBETCTBYIOLLMX YCNOBKWIA (hopmm-
pyer Ha sbixoae PB5 umnynscHelin curHan
yactotoi 1000 Ny, B peructpe Stime 3a-
[aeTcs ero NpoaomKUTENsLHOCTL. Npw Bbl-
xope wva nognporpammsl ALARM d¢nar
3anpoca npepeiBaHua no curHany 6y-
nunsHvka B RTC cHUMaeTcs 1 BHOBL yCTa-
HaBAWBaETCA.

Mockonbky 3anpochl NpepbiBaHus oT
Taiimepa v oT ByOunsHUKa B MUKpOCXEMEe

0L0Z ‘0L 5N OMtvd
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" RTC He paspeneHbl, onpeneneHus UcTou-
HWKa 3anpoca BIMOMHAET NoanporpamMma
Check. O6wmii 3anpoc npepbiBaHna Ha-
KnagbiBaeT OrpaHWHEHWs Ha YCTAHOBKY
BPEMEHW MNOZAayYn curHana ByaunbHUKa: B
perucTpe MuWHyThl ero cpabartbiBaHns
HeMb3s YCTaHaBNMBATL HYNEBOoe 3HaYeHue.

[ns npaBunsHOro otobpaxeHns gartsl 1
OHA Hepenw nognporpamma ReadPCFW
uameHseT ¢nar Mackm YTeHWsi PerucTpos
05 1 06 RTC. [na npepoTepalueHns "3asu-
caHus" nporpammbl B ee OCHOBHOM LMKNe
NpenycMoTpeHa O4MCTKa PErMcTpa ynpae-
nexHus TWCR mogyna TWI MUKPOKOHTpOD-
nepa nocne axanoro-undposoro npeob-
pasoeaHus. MognporpamMmel paboTsl ¢ Mo-
nynem TWI He npenycMatpuealoT nposep-
Ky perucrpa craryca atoro uHrepdetica,
nockonbky NpakTuka nokasana ero 6e3o-
wnbouHyo paboty 1 6e3 Takoi NpoBepKu.

Bce nognporpammel cHabXeHbl B MC-
XOAHOM TEKCTE Nporpammel NOAPOBHLIMMK
KOMMEHTapUAMM.

Heobxogumo OTMETUTL, 4TO NpuUmMe-
HeHHbI B npubope "oaHoCTPOoYHBIN™ XKKIA
WH1601A ¢ To4kM 3peHus nporpaMmucTa
WMEET [iBE CTPOKW — JNEBYIO W NPaByio MNo-
JNIOBUHLI EAWHCTBEHHOM, BUOWMOI Ha Tab-
no. 910 HeoBX0AUMO YHUTHIBATL NP Bbi-
Boae uHdopmaumn. Beisog Bcex coobuie-
HWIA Ha aHFWIACKOM RA3bike oGbAcHAeTCH
Tem, 4To Obina NCNoNL30BaHa Hepycugu-
UMpOBaHHas BEPCUS NOANPOrpammel
OutText.

ABTOp ncnons3oBan cpeay paspabor-
KM 1 otnanku nporpamm AVR Studio 4.
MporpaMmypoBaHne MUKPOKOHTpONNepa,
nposepka W OTnagka ycTpoWCcTBa Npo-
W3BOAMIMCE C MNOMOLLLIO OTNAA0YHOrO
monynst STK500.

JINTEPATYPA

1. PCF8583 Clock/calendar with 24048-bit
RAM. — <http://www.nxp.com/documents/
data_sheet/PCF8583.pdf>.

2. Altimeter/Barometer Pressure Sensor
On-Chip Signal Conditioned, Temperature
Compensated and Calibrated. — <http://
cache.freescale.com/files/sensors/doc/
data_sheet/MPX4115.pdf?fsrch=1>,

3. DS1621Digital Thermometer and
Thermostat. — <http://datasheets.maxim-ic.
com/en/ds/DS1621.pdf>.

[T e T

‘ne aapecy <ftp://fip.radio.ru/pub/2010/
10/avangard.zip>.
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OECHATKax METPOB OT 3TOr0 KOMMbIoTEpPa.
. MNepectaHoBka M 3amMeHa aHTEHH Mano

BAWANK Ha cUTYaLMIO. [pU4eM, Kak TONbLKO
KOMIBLIOTEP BLIKIMOYaIu, NoMexu ncyesa-
nu.

Bbinn, KOHe4HOo, NpoBeAeHs U gpyrve
AKCNEPUMEHTEI. B 4acTHOCTW, NbiTanuch
WUCMNOJL30BaTL NPUOBPETEHHLIE B PO3HWY-
HOW TOProene cetesbie "GUNLTPLI". 310
C/IOBO 3AECh HE 3PH B3ATO B KaBbIHKku. Mx
pasbopka nokasana, 4To, HeCMOTPS Ha
rpoMKoe HasBaHue, B BGONbLUMHCTBE W3
HUX Kakue-nnbo nomexonoaaensioume
9NEMEHTHI BHYTPWM OTCYTCTBYIOT. Jlviib B
ogHOM Bbin HaloeH apoccens UHAYKTUE-
HOCTbIO 2,2 MITH 6e3 kakux-nMbo KOHOAEH-
catopoB. ECTECTBEHHO, NOMEXOBYIO
06CTAHOBKY Takue yCTpPOWCTBa He u3me-
HAIOT W MOTYT CRyxuTe He Bonee yem
VOMMHATENAMMN.

B kOHLE KOHUOB, NOMOr GuUnLTp, pas-
paboTaHHLI 1M W3rOTOBNEHHLI Camo-
CTOSATENEHO MO CXeme, NokasaHHol -Ha
pucyHke. [1na Gonbliei aghdekTMBHOCTH
OH COCTOMT W3 ABYX COBAMHEHHLIX nocne-

Bnaropaps marHWTHOV CBSi3n Mexay
0BMOTKaMK  OpOCCENein NpoucxoauT
nopasneHve cuHgasHelXx NMoMex — Tex,
YTO HABOAATCA OOHOBPEMEHHO Ha o6a
CeTeBbiX NPOBOAA WM U3NYHaIOTCA UMM,
Moatomy 06MOTKM Kaxgoro gpoccens
AOmKHBl BbiITE OAMHAKOBLIMW M CUMMET-
PUHHO HamMOTaHHBIMKW Ha MarHWTOMpPOBO-
el BaxHo ofecneqnTs NPaBuiEHYI0
dasnposky 06moToK. Mx Havana o6o3aHa-
YeHbl Ha CXEeME TOMKaMK.

Ipoccens L1 HamoTaH CROXEHHLIM
sogoe nposogom MN3JILLO guamertpom
0,63 mm (87 BWMTKOB) Ha DEPPUTOBOM
marnuTonpoeoge W12x14 ¢ camopens-
HbIM KapkacoM W3 anekTpokapToHa.
Mapka depputa, K COXaneHuio, Hews-
BecTHa. MamepenHas npwbopom LP235
WHOYKTUBHOCTE KaxaoW obmoTkm —
okono 20 mIMH. [na apoccend L2 ucnonb-
3oBaH GpoHesol MarHuTonpoeog 622 na
depputa 2000HM1. Ero o6mMoTKIM cogep-
XaT no 25 BUTKOB W HaMoTaHbl TEM Xe
rNPOBOAOM W Takum xe 06pazom, 4To 1 ob-
moTkM gpoccens L1. MHAYKTUBHOCTL Kax-

noit obmoTkm apoccens L2 — 120 mklH.
KonbLesbie ¢peppuToBLIE MarHUTONPORO-
Abl Ang gpocceneil 6610 PELIEHO He Npu-
MEHSTb MO NPUWYMHE NOBLILLEHHOW TPYOO-
EMKOCTU HaMOTKW Ha HUX NPoBoaa.

KoHpeHcaToph! nepeoro 3seHa GpunsT-
pa — cniopsHbie. MNockonsky manoraba-
PUTHBIX KOHOEHCATOPOR TAKoro TMNa Tpe-
Bylouieiica Ans GUNLTPa EMKOCTM Ha HYX-
HOE HanpsbkKeHWe He CyLUecTBYeT, npwu-
LUNOCE COEAMHWUTL MONapHO NapannensHo
konaeHcaropsl KCO-5 MeHbLuell eMKkocTy.
AHanorn4Hoe peLleHne, HO C NonapHo
NOCNenoBaTensHLIM COEAWMHEHUEM KOH-
peHcaropos C2, C3 n C6, C7 (nneHouHbIX
3apyBexHOoro Npov3BOACTEa), NMPUHATO U
BO BTOPOM 3BeHe dunbTpa ans obecneye-
HUS HYXHOro paboqero HanpskeHus.
MopkniodeHHbIE NapannensHo KoHgeHca-
Topam pesuctopbel R1—R4 BuipaBHMBalOT
3HAYEHWA NPUAOKEHHOTO K HUM Hanpsxe-
Hns. OHK xe obecneunsalnT BHICTPYIO
paspsgky BCeX KOHOEHCAaTOpoB nocne
oTKMoYeHUs1 unbTpa ot ceth. KoHpaeH-
carop C9 — K78-2.

Mnara ¢unbTpa NoMelieHa B 3a3em-
NEHHYIO METaNTUYECKYIO KOPODKY. ]

MOAYINbHAR PEKJIAMA
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MarasuH ons paguonioburenei
EKITS.RU

Hawm HoBMHKW:

— SEM0007 — Mopnynu Evolution
Ha Dasze koHTponnepoB AtmegaB8535,
Atmegal6, Atmega32 — GuicTpbIi
cTapTt ang paspabotyumka Ha AVR;

— SPA0008 — USB-nporpaMmartop
C ranbBaHW4YecKol pa3BA3koW Aang
cpenel Algorithm Builder.

MtoxecTeo cnoco6oe onnartbl, B
TOM HUCNE Hepes NnaTexHolie TeEpMU-
Hanbl, MOBWIBHEIN nnaTtex ¢ Tenedo-
Ha, VISA, MASTERCARD, webmoney,
AHaekc-aeHbrn, cbepbank, a Takke
npw nony4eHyr Ha noyre. Mokynate —
yaobHo!

Toneko
cknapa!

OTnpaBka 3akasa B Te4YeHWE OJHOro
pabouero aHs.

MuH. 3akaz — ot 50 py6., gocrae-
ka — ot 60 py6.

www.ekits.ru

T/dakc. (836) 457-20-99.

peansHoe COCTOAHWE




AKyCcTUYeCKUI BbiKJIlOYaTEeNb

OoCBelLeHuns

K. TABPUJIOB, r. HoBocubnpck

Mpegnaraemoe YCTPOWCTBO MO3BONSAET BKAIOYATb W BbIKIIOYaTh
CBeT B MOMEL{EeHNN KOPOTKMM 3BYKOBbBIM CHIHajiOM LOCTaToOYHOM
rPOMKOCTHM, Hanpumep, xaonkom B nagowu. MpegycMmoTpeHa B03-
MOXHOCTb PerynupoBaTth Mopor rpOMKOCTH 3BYKOBOIo CUrHana, npm
ApeBsIle U KOTOPOro BelKoYaTenes cpabaTeiBaer.

‘]IOFHKa paboThl aKyCTUHECKOrD BKIIO-
yarens noaobHa cyeTHOMY Tpurrepy.
3BYKOBOW CUrHan BKMOYAET Namnbl, ecnu
OHM BLIKMIOYEHbI, WAW BLIKNKQYAGT, €Cnu
OHW BKAOYEHbI. B nayaax mexay curHana-
MU COCTOSIHWE JTaMMn OCTAEeTCA HEU3MEH-
HbIM.

Cxema Belknovatens wsobGpaxeHa Ha
puc. 1. EL1 — ogHa wnn Heckonbko co-
€AWMHEHHLIX NapannenbHo fnamn (Hakanu-
BaHus unu “sHeprocbeperawomx”) cym-
MapHoi mowHocTeo Ao 1000 BT, koTopbi-
MW ynpasnseT Bolkniodarens. bnarogaps
NPYMEHEHWIO 3KOHOMUWYHBLIX MUKPOCXEM
K154YO1A [1] v HEF4013BP [2] akTvBHas
cocTaensilowas Toka, notrpebnsemoro ot
CETW NpK BLIK/IIOYEHHOW namne, — BCEro
0,88 mA. Kak nokasana npakTika, BKIoYe-
HWEe namnbl B UEenb NOCTOSHHOrO, Bbi-

MPOHUKAIOLLMX U3 SNEKTPoceTn. ITo noa-
TEEPXOEHO 9KCNEPUMEHTANBHO.

OY DA1 ycunuBaet noctynawouive ¢
mukpodgoHa BM1 curHans. Koadpdpuum-
EHT YCUNeHWsi, OT KOTOPOro 3aBUCUT MOo-
por cpabaTkiBaHWUA, PEerynupylT nog-
CTpoeyHbiM pesuctopom R4. lMockonbky
coeauvHeHWe WHBepTUpYIoLWero exoaa OY
¢ 06LKM MPOBOOM NO NOCTOSHHOMY TOKY
pasopeaHo koHpeHcatopom C4, nocto-
AHHAs COCTABMAIOLLAA HAMNPAXEHWS Ha
3TOM BXOJe 1 Ha Beixoae OY Bcerpa paeHa
TaKOM Xe COCTaRNAILEN HANPAXEHWA Ha
HevHBepTupylowem exopne OY. MopGop-
kol peauctopa R1 B uenu nutaHua muk-
pogoHa BM1 ee yctaHaenueaioT npnbnu-
3UTENLHO PABHOM NONOBUHE HANPSHKEHWS
nutanus OY. 3To gaeT BO3MOXHOCTE No-
NYHUTE MaKCUMATBHBIA pasMax nepemeH-
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Puc. 1

npsaMneHHoro amoaHsLIM mocrom VD1, a He
nepemMeHHoro Toka, obecneyviBaeT nyy-
LLUYIO NOMEXOYCTONHMBOCTE YCTPOMCTEA.
BrinpamMneHHoe 3TUM MOCTOM Hanpsi-
JEHWE Nocne ralleHns ero nabsiTka peau-
cTtopom R7, orpaHwdienwns ctabunutpo-
Hom VD4 Ha ypoere 10 B v crnaxusaHus
koHpeHcaropom C1 ucnonb3osBaHo v ons
nuTaHnsa Mukpocxem. Kongexcarop C6 B
Leny ux NuTaHus Nogaenser Becokoyac-
TOTHLIe nomMexu. Bnarogaps mManomy no-
TpebnsemMomy TOKY MOLLUHOCTb, pacceu-
Baemas Ha peauctope R7, He npessiliaeT
0,25 Br. Konpgexcatop C3 3aMeTHO CHu-
XaeT BEpPOATHOCTb NOXHbIX cpabateiBa-
HWIA BLIKNIOYATENS YCTPOICTBa OT NOMEX,

HOr0 HanpsxeHws Ha ero Bbixode. KoH-
neHcartopel C2 n C5 popmupytot A4X you-
nMTens, NoNAaBNAs BLICOKOYACTOTHLIE CO-
cTaBnsiowme curtana.

Ha avogax VD2 1 VD3 cobpaH amnnu-
TYAHBIA OETEKTOP NEPEMEHHOW cocTae-
naowei curHana. Peswcrop R5 zamepn-
NAET HAPACTaHWE HaNpPskeHWs Ha KOHOEH-
carope C8, npenorepaluas cpabaTteiBaHue
BHIKNIOYATENA OT C/MLIKOM KOPOTKMX aKy-
CTU4eckux curHanoe. HYepes pesvctop R6
koHpeHcaTop C8 paspaxaeTcA No OKOH-

-YaHWW curHana.

Kak Tonbko HanpspkeHue Ha KoHaeHca-
Tope C8 npeBbICMT NOPOroBoe NS BXxoaa
C Tpurrepa DD1.1 3Havexue (okono 5 B),

TPUITER NPUBOAWMT CBOWM BLIXOOL B CO-
CTORHWE, COOTBETCTBYIOLLEE NOrMYECcKo-
My YPOBHIO Ha Bxone D. Liens R11C9 cos-
[aet sagepxky npubnuantensHo B 1 ¢
MeXy M3MEHEeHWEM NOTMHECKOrD YPOBHS
HaNPMKEeHNA Ha MHBEPCHOM BbIXOAE TPUr-
repa 1 Ha ero exoge D. MNMoaTtomy coctos-
HWE TPUITEepa W3MEHAET TONbKO NEepBbiii
M3 CEepyUM WUMNYNLCOB, MOCTYNMBLUMX Ha
Bxopf, C 3a Bpems 3a0epxkv. ITUM ycTpa-
HAETCA HEenpeackasyemoCcTb COCTOAHMSA
BBIKJIIOYATENA MOCNEe Npuema HewsBecT-
HOro 3apaHee 4u1cna CnepywLx oauH 3a
OpYrM 3BYKOBBIX MMMYNbCOB, BOSHWUKAK-
LMY, HanpyWmep, B pesynstate MHOro-
KPaTHOro OTPaXEeHWs 3BYKA OT CTEH Nome-
LEHWA ¥ HAXOAALLMXCS B HEM NPEeaMETOB.

Cnepnyet OTMETWTE, HTO TAKTOBLIE BXO-
Okl Tpurrepoe Mukpocxemsl HEF4013BP,
B oTinyve ot axanoroe (KP1561TM2,
CD4013BCN), umeloT xapakTepucTukn
NEPeKIHEHNs C TUCTEPE3UCOM, Kak y
rpurrepa WmutTa. Mo arton npuyuHe
3aMEHSATh YKa3aHHYH MUKPOCXEMY aHano-
ramm HexxenaTensHo.

Mpu BKNIOYEHUWM NWTaHuA Lens RBC10
(hOPMUPYET UMMYNEC, YCTAHABIMBAIOLLIMIA
Tpurrep DD1.1 B COCTOAHME C HU3KUM
ypoOBHEM Ha Buixofe 1. 310 Heobxogumo,
4yToBbl MOCNEe BKNIOYEHWS YCTPOWCTBa B
ceTe namna EL1 octaBanack BbIKMKOYEH-
HOI 00 NONYY4EHWA BKAIOYAIOLLErD ee CUr-
Hana. He BKIIOYMTCHA OHa CAMOCTOATENBHO
WU NpW BOCCTAHOBNEHWW HANpPsDKEHWS B
cetn nocne nepebos B anekTpocHabxe-
HIAW.

Korpa Ha Beixoge Tpurrepa DD1.1
YCTaHOBAEH HU3KWI YPOBEHb, TAKOM Xe OH
W Ha Bxogme S Tpurrepa DD1.2, Tak kak
anop VD5 otkpeiT. B atoii cutyauun ypo-
BeHb Ha Beixoge 13 Tpurrepa DD1.2 octa-
€TCH HU3KMM HEe3aBWCMMO OT YPOBHA Ha
sxopax C v D, nockonbky Ha exop R no-
JAaH0 HanpsXeHWe BbICOKOIo YPOBHS.

Mpu BbICOKOM YypOBHE Ha Bbixope 1
Tpurrepa DD1.1 owop VDS 3akpwit. MNo-
cTynaiowee yepes peauctop R10 Ha Bxon
S Tpurrepa DD1.2 nynecupyloliee Hanps-
XeHue (CeTeRoe, BLINPAMNEHHOE MOCTOM
VD1) B Hayane kaxpooro nonynepuvopa
flepesoguT TPUITEp B COCTOSIHUE C BbICO-
KMM YpOBHEM Ha Bbixoge 13. CurHan c
aTOro BbIXOOA CAYXWUT ANA TPUHUCTOPA
V81 otkpuiBawwmm. OBpatute BHUMA-
HWEe, 4TO MeX[y YNpaBfsiowmMm aneKTpo-
O0M W KaToAoOM TPUHWUCTOPA OTCYTCTBYET
Pe3ncCToOp, PEeKOMEeHAYeMbI PYKOoBOA-
CTBamM¥ Mo NPUMEHEHWIO TPUHUCTOPOB
cepuii KY201 1 KY202. B Hem HeT Heobxo-
AWUMOCTH, NMOCKONBLKY BbIXOOHOE COnpo-
Tuenenne Tpurrepa DD1.2 pocrtarodHo
Mano B 060Mx ero COCTOAHKSAX.

Kak Toneko TPUHWUCTOP OTKpLIBAETCS,
HaNpsKeHe MeXy ero aHogom W KaTo-
0OM PEe3KO YMEeHbLLUAETCH, YPOBEHb Ha-
npsxeHns Ha Bxode S v Boixope 13 Tpur-
repa DD1.2 cTaHOBUTCH HU3KUM W OT-
KPBIBLUWA TDMHUCTOP MMNYNLC NPpekpatla-
ercs. Takmm 0Bpasom, ero ANUTENnsHOCTL
ECErga OCTAeTCs MWUHVMAaNLHO A0CTaToH-
HOIA ONA OTKPLIBAHWS TpUHUCTOPa. B cne-
OYIOLWEM MoNynepuoge npouecc NoeTo-
pseTcs.

HeobxoovMo OTMETWTbL, HTO Fﬁ\pu
CAVWKOM BLICTPOM MOCNEe OTKNIDYEHUA
NOBTOPHOM BKMOYeHUMW npubopa B CeTb
OonucaHHoe YCTPOICTBO MOXeT "3aBuc-
HYTL". B 8TOM cnyyae cnenyet oTKNoYTh
ero 0T CETU 1 BHOBL BKITIOYMTL, BLDKAAB He
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meHee 10 c, HeoBxopuMbIX Os Paspaoku
KOHAEHCaTOPOB,

Ecnu B kavectse EL1 wcnone3yiotcs
ooHa unu Heckoneko "aHeprocbeperaro-
wwx" namn 6e3 KoppekTopoB koadduum-
eHTa MOLWHOCTK, paboTa BeIKMOYaTENs
NMPOUCXOOWNT HECKONbKO WHaye, 4em C
naMnamu HakanusaHus. B 3nekTpoHHOM
nycKoperynupyioLem annapare "aHepro-
cbeperaowyx” namn MMeeTcsl AMOOHbLIV
BbINPSMWTENE CETEBOrO HaNpPsXeHWs co
CIaXMBAIOLMM KOHAeHcaTopom. MNoato-
My TOK Yepes flaMmny He npoTekaeT, noka
MFHOBEHHOE 3Ha4YeHWe HanpskeHws B
CETW HE MPEBLICUT HANPXKEHWNS, A0 KOTO-
pOro 3apskeH KOHOEHCATop, 8 OHO NuLlb
HEMHOIr0 MeHbLUEe aMnnuTyasl CeTeBoro.
o a10r0 MOMEHTa CONPOTUEMAEHWE Nam-
Nbl O4EHL BENWKO, MO3TOMY YPOBHU Ha
exopae S u Beixoge Tpurrepa DD1.2 octa-
IOTCH HUSKVMMI 1 OTKPBIBAIOLLIEE HaNpsiXe-
HWE Ha ynpaBnsioWMiA INEKTPOL TPUHW-
cTopa He nocTynaeT. TpUHUCTOP OTKPOET-
Cs Mocne TOro, Kak HanpsikeHwe B ceTu
npumepHo Ha 15 B npesbicuT Hanpsxe-
HWE HAa KOHLEeHCATope Nnamnbl.

OcHoeHas npobnema, koTopas BO3HU-
KEeT npw ynpasneHun "aveprocbeperaio-
wumK” namnamy ¢ NOMOLLBK TPMHWCTO-
pa, CBA3aHa C TEM, YTO TOK YTEYKW 3TOro
npuGopa (B 3aKpLITOM COCTORHWUI) MOXET
OOCTWUraTbh HECKONLKUX Munnuamnep.
XoT8 3TOro HEAOCTATOHHO ONS HENPEpPbIB-
HOr0 FOPeHWs namnel, MHOMGa OHa Nepuo-
J[MYECK BCMbIXUBAET, TaK Kak Crnackueaio-
LMIA KOHOEHCATOP MOCTENEHHO 3apsxa-
€TCA TOKOM YTEUKW, a 3aTEM paspaxaeTca
TOKOM BCMBIXHYBLUEN namrbl. 3T0 He TOSb-
KO HEMNPUATHO BW3yanbHO, HO W CO-
KpalwiaeT cpok cny>6bl namnbl.

Y1066 wW36aBMTECA OT BCMbIWEK,
MoxHO nmbo nopobpate Opyroin 3K3em-
nnsp TpuHWcTopa, Nubo NOoOKMOYMTH
napannensHo  “axeprocbeperaiowiein”
0BbIMHYI0 namny Hakanueawms. Bropoi
BapuaHT npegnoytutensHee. LUyHTUpO-
BaTb, KaK WHOMAA PEKOMEHOVIOT, "3Hepro-
cbeperaouwywo” namny pes3vcTopoM B
[OaHHOM Cny4ae HenpuemMnemo.

Opyras npobnema cessaHa co 3Ha4u-
TENbHLIM MMNYALCHBIM TOKOM, NPOTEKA0-
wymM yepes namny (ocobeHHo "aHepro-
cBeperaioliyio”) B MOMEHT e BKJIDYEHUS,
3T0T UMNyALC cnocobex NoBpeanTb TPU-
HUCTOP MNW AVoAkl BeIMpAMUTENs. XoTs
MHorne "sHeprocBeperawolwme” namnel
OCHaLLEHBI TOKOOrPaHWHUTENbHBIMW 3Ne-
MEHTaMM1, HO ECNN HECKOJILKO Takux namn
COEeAWHEHbI NapannenbHo, Nocnegoea-
TENbHO C HUMKM XenaTenbHO BKIYUTb
peauncTop conpoTuenexdrem okono 10 Om.
MOLHOCTE 3TOro peancTopa AomkHa BuiTs
HEe MeHee BblYUCIIEHHOI No dopmyne

Py 2

xu] ’

roe P — molHocTe peauctopa, Bt R —
ero conpotuenexswe, Om; Py — cymmap-
Has MoLHOCTE namn, BT; U — Hanpsxe-
HWE B CeTh, B; L — koadhrumMeHT MoLLHO-
cti (06binHO 0,3...0,5).

Cxema Apyroro BapuaHTa yana kKommy-
Tauuu namnel EL1 nzobpakeHa Ha puc. 2.
Hymepauma anemeHToB 30ech Npoaomka-
eT HayaTylo Ha puc. 1. 3ToT y3en He noa-
BEpXeH "3aBVCaHNI0”, MEHee KPUTUYEH K
TOKY OTKpbLIBAHWA TPUHWCTOPA, a rae-
HOE — BKMIOYEET nammny npu MEHbLLLEM

P-

MrHOBEHHOM 3Ha4YeHWW CEeTEeBOro Hanps-
xeHvs. Ha tpurrepe DD1.2 cobpaH ogHo-
Bubparop. 3anyckaer ero npw HanM4um
pas’peLaloLero BEICOKOTO YPOBHS Ha BXO-
ne D-Tpurrepa curHan, nocTynaoLmin Ha
gxon C yepe3 penvrens HanpseHus
RYR10. 310 NpoucxoamMT B MOMEHTEI Bpe-
MEeHW, KOraa HanpskeHve Ha aHoge Tpu-
HUCTOpa pacTeT v JOCTUraeT NPUMEepHo
15 B.

Moka Ha Bxope D HanpsxeHWe HU3Koro
JIOTUHECKOro YPOBHSA, TPMITEP COXpaHaeT
COCTOAHWME C HU3KMM YPOBHEM Ha BbIxoae
13, Tpanauctop VT1 1 TpuHuctop VS1 3a-
KpbiTl, a8 Namna obectoyena. Npu BwICO-
KOM YpOBHE Ha Bxone D noctynaiowme Ha
Bxoa C WMNynbChbl B Hadane kKaxaoro
rMonynepuoaa CETEBOro HanpspKeHus ne-
PEBOAAT TPUITEP B COCTORHWE C BBICOKUM
YPOBHEM Ha Bbixoge. Tpanauctop VT1 u
TpuHucTop VS1 OTKpLIBAIOTCH, Ha namny
nopaetca HanpsxeHue. KoHpeHcaTop
C11 zapsixaetcs 4epes pesuctop R13.
MNpubnuantensHo Yepes 10 MKC HaNpsxe-
Hue Ha Bxoge R Tpurrepa pocruraer
NOPOroBOro 3Ha4YeHUA 1 TPUITep BO3Bpa-
LaeTcs B UCxogHoe cocToaHue. TpuHWUC-
TOP OCTaeTcA OTKPLITHIM A0 KOHUA nony-
nepuopa, a B cneaylolemM npouecc no-
BTOPSAETCS.

K Bbig. 1 DD1

K" C1
Puc. 2

C ocoBeHHOCTAMK Y3N0B YNPaeneHn
TPUHUCTOPAMWU U UX NPUMEHEHWUA MOXHO
03HOKOMUTLCS B [3, 4].

B Beiknio4aTene MoryT OuiTb yCTaHOB-
nexHsl TpuHucTopbl KY202K — KY202P,
Ky202K1-KY202P1. Ecnu mMOLHOCTb
namn He npeesiwaet 400 Br, nopoiipyT v
TpuHucTopbl KY201K—KY201H. [pwm
KOMMYTHUpYEeMOW  mMolHocTM  Bonee
200 BT TpUHMCTOP CneayeT yCTaHOBWTL
Ha TennooTeoA,. [ns TPMHUCTOPOB Cepun
KY202 rapaHTMpOBaH OTKPbIBAIOLLWIA TOK
yrnpasngowero anektpoga He 6Gonee
100 mA, xota dakTuyeckn y 6oAbLWKMH-
CTBa U3 HUX OH B HECKONBKO pas MeHbLue,
Y BCEX WUCMbLITAHHLIX aBTOPOM 3K3EMNns-
POB (OKONO OECATKAa) 8TOT TOK He Nnpesbl-
wan 10 mA. Ecnu mukpocxema DD1 B
yCTpOicTBE, COBpPaHHOM MO CXeme, U30-
OpaxeHHOo Ha puc. 1, Bce-Taku He CMOo-
XKeT OTAATb HYXHBIW TOK, MOXeT norpe-
Goeatbcq nogbopka TpuHucTopa. Ans
yana, cobpaHHOro no cxeme, nokasaH-
HOIA Ha puc. 2, noabupaTtb TPUHWUGTOP He
Tpebyetcs.

Tpanauctop KT940A moxHO 3ame-
HuTL Ha KT940B, a takke Ha KTE604 u
KT605 ¢ nio6Gbimu ByKBEHHBIMW MHAEKCA-
Mu. Bce atw TpansucTopsl paGortaloT

[OCTAaTOYHO HAOEXHO, XOTA NPUNOXEH-
HOE K HAM HanpsxeHne GopMansHo npe-
BHILWAET MakCcumankHOo [0NycTUMoe
3Ha4eHve,

Ananor puopgHoro mocta KBUBG —
RS604. Mogonoyt W opyrue AWoAHbIe
MOCTbI MNW OTAENBHEIE OWOABI, Paccqu-
TaHHbie Ha oOpaTHoe HanpsXxeHwe He
meree 400 B v Ha TOK, noTpebnaembiii
YNpaBnsaemuiMi BLIKNIOYATENEM Namna-
mu. Ouogbel KOS521A samensat niobble
ManoMOLLHbIE KPEMHWEBLIE OMObI.

B kauectee OY DA1 nopoinper He
Tonbko K154YAO1A, vo u K154YA16, a
Takke 174Y01A, 174¥Y016, KP154YO1A,
KP154Y[16. Y mukpocxem cepuin 174 m
K174 ¢ ebiBOgOM 5 coeavHEH MeTanauye-
cKMiA kopnyc. Mockonbky MUKPOCXEMBI Ce-
pun KP174 BoINONHEHB! B NNACTMACCOBOM
KOPyce, 3TOT BLIBOL Y HUX OCTaBNEH CBO-
60AHBIM W NPUCOEOMHATL €ro HUKYOa He
TpebyeTcs.

Mukpodgon CZN-15E sameHseTtcs nio-
6biM gpyrum manorabapuTHeIM BNeKT-
PETHLIM CO BCTPOEHHLIM YCUNUTENEeM Ha
nonesoM TpaHaucTope. lNoponper, Ha-
npuMep, OTEeYecTBEHHLIM MWKPOdOH
MK3-332. Npu ero nogkno4eHun Heob-
XoaMMo cobniogars NoNSpPHOCTL. Pesunc-
Top R1 nopbwpaloT Takum, 4Tobbl Hanps-
XKEeHWe Mexay BbiBogamu mMukpodoHa
6bino okono 5 B.
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Onucanwve 3peck:

http://www.dessy.ru .

3akazbiBatk 3neck: 107113, r. Mock-
Ba, a/a 10.

E-mail:post@dessy.ru,

Ten. (495) 543-47-96;

8 (985) 366-87-86.

* * *

Kypcbl OMCTaHUMOHHOIO 0By4eHus
NPoOrpaMMUpPOBaHNI0 MUKPOKOHTPON-
nepos. NaGopaTopHele nnatel U NPo-
rpammatopsl ana PIC, AVR, ARM
LPC2148. KoHcTpykTOpPSI AN COOpPKK 1
roToBble curHannaauum GSM.

PaspaboTka 9neKTPOHHLIX YCT-
POMCTB W NpOrpamMmM Ha 3aKas.

E-mail: radio73@rambler.ru,

micro51@mail.ru
www.electroniclab.ru

Ten. 8-912-619-5167 (c 07.00

Ao 18.00 mock. Bp. ).




C. KALLIYTUH, r. TpexropHseiii Yenabuxckoi obn.

l_l epTex neyaTHon nnatel 6noka ynpae-
NEHVA npeacTaeneH Ha pme. 3. Mnara
WU3roToBneHa 13 GonsLrMpoBaHHOro CTEKSIO-
TekcTonuTa TonwmHoin 1,5 mMm 1 ycTaHoB-
JIeHa B NI1acTMacCcoByo KOPobKy, Ha KpbiLl-
K& KOTOPOI C HApy»XHOI CTOPOHLI 3akpen-

TeNbHbLIX NPOBOAOE Ha HEM NpeayCcMOoTpEHbI
doneroeeie nnowanky. Boigoast 11 6 und-
POBbLIX MHOVKATOPOB COeANHEHbI KOPOTKA-
MK OTpe3kamM1 U30NMPOBAHHOMD NPOBOAA.
3a nMLEeBOI NNaToN COOCHO PacroNoxXe-
Ha cpepHnast 8 (owameTpom Takke 28 mMm).

Ee yepTex npencrasneH Ha puc. 6. Ha Heil
pasmelleHsl COBWUIroBble peructpel DD2,
DD3 (9), Tpanaunctopsl VI9—VT11 (10) u
pe3uctopsl R22—R36. Bce anemMeHTh
npynasHel CO CTOPOHbI MEYATHLIX MPOBO/-
HUKOB. Yepes nea OTBEPCTUA AMaMETPOM

NeHb! TPU TENN0OTBOAA — cTabunmvaaTopos
DA1, DAZ2 u tpaHaucTopa VT8. Ecnn kow-
CTpyKUMSA kopobku nossonset obecnewnTts
3 PEKTUBHBIN BHYTPEHHWIA KOHBEKLIMOH-
HBIV MOTOK BO30OyXa, TENN0OTBOALI CTabu-
NM3aTopPoB MOryT ObiTh pasMeLleHbl Heno-
CpeacTBEHHO Ha nnare.

Pyyka ynpaeneHws BbINONHEHa Kak
OTOENbHEINA y3en, yCTaHOBNEHa Ha npubop-
HOW nadenn asTomobuns Ha mecTe nepe-
KIOYaTeNnA BEHTUNATOpAa W COedMHeHa C
GNOKOM YNPABAEHWUS XIYTOM NPOBOLOE.
YCTPOMCTBO py4KM YNPOLLEHHO NOKA3aHo
Ha puc. 4. Bce ee KOMNOHEHTHI pasMelle-
Hbl Ha Tpex nnartax Kpyrnol opmMbl, CMOH-
TWPOBaHHLIX OOHa 33 APYroi.

Ha nuuesoii (nepeaHeid) nnate 16 ava-
MeTpoMm 28 MM yCTaHOBNEHs UngpoBLIe
nHavkaTtopsl HG1—HG3 (12), ceetoanoahl
HL1—HL5 (11), a Takke vanysaowme KUK
avopsl VD1, VD2 (18) — oHu npunasHel co
CTOPOHLI NeYaTn. Yeprex nuuesoi nnarsl
nokasad Ha puc. 5. [na naiikn coenmHmn-
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2 mm notok MK nanyqernst JoMnxeH npoxo-

' OWTb OT NULLEBOW NNaThl K 3a0HEN.

OBe nnatel ckpenneHsl Mexy coboi 1
¢ ocbto pydkn 19 BuHTOM M2,5 (15).
PaccrogHue mMexay nnatamn onpeneneHo
pacnopHoii BTynkoi (17) ¢ oceBoi onnHoM

Mo

32

2837
]

6...7 mm. XKryt npoeogoe 1 ot
S| Boex Tpex nnart nponylueH 4Yepes
| | OCEBOE OTBEPCTNE OCU PyHkn 19,
L MexnnaTHeLIe COEAVHEeHWA Bhbl-
nonHeHsl OTpeakamu rmbkoro
NpoBOOa W YNOXEHHI B MPOMEXY-
TOK MEXay naatamu.

2 0m8.22.5

24 24

#6
e
Ha 3apgHeil nnate 4 (ee guamerp —
31 MM, a 4epTex — Ha pUc. 7) CMOHTK-
poeaHbl hoToTpaHsucTopsl VT1, VT2 (20)
1 kHonka SB1 (7). NnaTta npukpenneHa K
OCHOBaHWID pydku (6) ABYMS BUHTaMMK
M2,5 (5). Mexay nnatoil n ocHoBaHWeM

K Bué. 1,6 HGZ
K aH. HL4

K BuB. 1,6 HGT

K BuB. 2 HGI—HG3 cs HenofsuxHeimu, Tabno, pasme-
K 6b16. 3 HGI—HG3 WieHHoe Ha NUUEBOIA nnare, NPUKPLITo
K Bbi8. 5 HGI—HG3
K Bb18. 4 HG1—HG3
K 68:8. 3 DD1

YCTaHOBNEHbI MOANPYXUHEHHBIE duKca-
TOp (21, 22) v TonkaTens (Ha PUCYHKE He
BuaeH). Bece tpy nnatel — 1, 8 u 16 —
W3roTOBAEHBI W3  (QONBITMPOBAHHOIO
CTEKIOTEKCTONNTA TONWMHOK 1,5 Mm.
KOHCTPYKLMS pyHKIM TAKOBa, HTO €e KOp-
nyc 13 mMoxer nepemewarsca Ha 1 mm
BOOME OCW B HAMPABMNEHUWM OCHOBAHWSA W
HaxumMaTe Ha kHonky SB1, a Ttakxe Bpa-
LWATHCA BOKPYr ocK. YrmoBoe no3numoHu-
poBaHue o6ecneynBaeT NoarnpyKMHEHHBIA
¢urKcaTop, KoTopbiil cdepuyeckoin
rOMOBKOIW BXOOMT B 3EHKOBKW OTBEp-
cTWin anga onTopatymkoe. MNoeopayun-
BaHWE Py4KWU B TY WNW MHYIO CTOPOHY
NPUBOOVT K NOCNEeOoBaTensHoMY 0C-
BeleHnio GOoTOTPaH3NCTOPOB ONTo-
patymka. Ock py4ku, OCHOBaHuWE M
nnatkl NpY BPaLLeH PyHKW OCTaloT-

cnepeaw 3aluTHON NNacTUHoR 14 na
NPO3paYHoro OPraHuHeckoro CTeka.
Heprexw pervanei pyyskm npegn-
craenexsl Ha puc. 8. Ocb pyyku 19 1 ocHO-
BaHwve 6 ny4Le Bemo4nTs M3 ctanu Ct10, Ho
nopoiger n natyHe JIC-59. CobcreeHHo
pyqka 13 — 13 naTyHu Uan anoMUHWEBOTO
cnnaea. Ona dwkcatopa 21 v Tonkatens
NoAoMAYT TEKCTONWUT, FETUHAKC, BUHWNAACT,
opraHudeckoe ctekno. B astomobune co-
GpaHHy0 pyYKy KPenaT cTaHOapTHOW raii-
koi 2 (cm. pyc. 4) M10x1, npeasapvtensHo
YNOXWB M0Of, OCHOBaHWe waonupyloLlee
KOnbUO 3 13 reTmHakca wnm
CTEKNOTeKCToNnTa.
Tepmoparymki BK1 1 BK2
CMOHTWPOBaHL! KaxabliA Ha
HebOoNLLWIOoN NevaTHol Nnare,
paameps! 1 opma KOTOPbIX
ornpefeneHsl MECTOM WX YC-
TaHOBKW. YepTex nedarTHbIX
NPOBOAHWKOB MnaT oTnn4a-
€TCH TOJIbKO COeVHEHVEM
anpecHe BeiBogos. Mocne
MOHTaXKA AATHMKOB UX BLIBO-
bl U NeYaTHble NPOBOOHWKW HeobXoammo
MOKPLITL CNOEM BAaro3aluMTHOro naka.
Bsamen patumkoB  Temnepatyps
DS1631+(DS1631) MOXHO NPUMEHWTH
DS1621, npu 3TOM B TEKCTE NpOrpammbl
Heobxogumo B cTpoke "moviw 0x51" same-
HUTL "0x51" Ha "OxEE w 3aHoBo co3path
HEX-¢paitn. B octansHOM nNpoOTOKONLI
yKa3aHHbIX OaTYMKOB coenapaiTt. Onu-
caHue [aT4MKOB TEeMMepaTypbl MOXHO
HaliTh, Hanpyvep, B <http://datasheets.
maxim-ic.com/en/ds/DS1621.pdf>;
<http://datasheets.maxim-ic.com/
en/ds/DS1631-DS1731.pdf>,
Cpgurossle pervctpel DD2 u DD3 npu-
MEHEHbI B KOprycax Ana NoBepXHOCTHOro
moHTaxa. Peanctopel R22—R36, pasme-
LEHHbIE HA CPEAHEen nnare pydku, — anq
NOBEPXHOCTHOTO MOHTaXa, TUNnopasMepa
1206.

JINTEPATYPA

1. KysenkoB WM. Brok ynpaeneHws otonure-
nem asTomobuns. — Paguo, 2007, Ne 8, c. 46, 47.

2. Kasakoe H. [etckwii anektpomoBune ¢
LUMPOTHO-UMINYNLCHEIM YNPaBAeHneM aeurare-
nem. — Pagwo, 2002, Ne 12, c. 48, 49.
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HUcnons3oeaHne coBpeMeHHON anemeHTHONH 6a3bl BO MHOIMX cny-
4asx No3BoNAeT He TOJIbKO CYLEeCTBeHHO YNpoCTHUTL cxemy paspaba-
TLIBAEMOIrO YCTPOMCTBA, HO M YMEHBLIWTE €ro rabaputel M Maccy npu
COXpaHeHUN u Aaxe yBeTM4eHUN YUCa BuiNOTHAEe MbIX UMW PYHKLMIA
unu ynyydiieHuu napamerpos. Bnarogaps npuMeHeHuio crieynani-
3UpoOBaHHONW MUKpPOCXeMbl npegslaraeMoe yCTpPOHWCTBO COAEPXUT
Manoe 4ucs0 KOMITOHEHTOB M M03BONSAET BBINOJAHATE NMPOBEPKY
MCNPasHOCTH CBETOAMOLOB M NPpuBopoB Ha OCHOBE pP-n NMNepexosos.

[) OTAWYUNE OT AHANOMMYHOMD YCTPOWGT-
# Ba pns npoeepku ceetogmonos [1],
npegnaragMmoe COOepPXUT CYLLECTBEHHO
MeHLLIEE YUCNO 3nemeHTos, paboTtaer
NPY MEHLLUEM HANPSXEHWM NUTaHWA W
No3BoOnseT NPOBOOWTH NMPOBEPKY cpasy
HECKOJSIbKMX CEETOOWOAOB, BKJIOYEHHBIX

Koraa TpaH3ncTop OTKPLIT, Hepes KaTyLuky
MHAYKTMBHOCTK L1 npoTekaeT Tok 1 3Hep-
r's HAKannMBaeTCH B € MArHUTHOM Nofne.
Mocne 3akpeLiTMst TpaH3ucTopa Ha 3ToK
karyluke BosHukaet SAC camovHAayKLMM,
KOTOpas NPUBOAWMT K POCTY HanpsXeHMs
Ha BelBoge 2 npeobpazosatensa DA1
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Puc. 1 ZXLD381FHTA

NocCnenoBaTensHo B LieNb, — Takoe BKI0-
YeHWe HYacTo MCNONL3YIOT B COBPEMEHHBIX
YCTPOWCTBAX.

Cxema ycTpoicTea nokasaHa Ha puc. 1.
OCHOBHBIM 3NIEMEHTOM SBNAETCA NOBbI-
waowmii npeobpasosaTtens HanpsKeHWs
co crabunuzauwveit Toka ZXLD381FHTA
(DA1) nponaeoacTea komnaHuw Zetex [2].
OH copepXuT reHepaTop VMMYNbLCOB, Yac-
TOTa KOTOPOro coctaenaet okono 350 klu,
KoY Ha BUNONAPHOM TPaH3WCTOPE U Y3ers
ynpaeneHua. MakcumanksHeIi TOK 4epes
K04 OrpaHvyeH ys3nom ynpasneHus.

AN K-,

¥
XT2 HLX@D

+ - —

Ecnu nposepsembiid ceetoanoa HL, uc-
npaeeH 1 NOAKMIOYEH NPaBULHO: aHod —
K rHeapy XT2 wnv K koHTakTam 1, 2, 7, 8
rHesga XS1, katon — k rHeany XT1 unum k
koHTaktam 3—6 riespa XS1, oH coBMecT-
HO co ceBetoanonom HL1 6yner ceetutb
(BCNbLIXMBATL), KOrAa HanpsXeHWe Ha
BbIBOAE 2 MWKPOCXEMBI MPEBLICUT CYyMMY
pabo4Kx HANPFXKEHWIA 3TUX CBETOAWOLOB.

.13-3a BLICOKOVI 4aCTOThI BCMbILLEK CBEYE-
-Hue BymeT KasaTkCH MOCTOAHHBIM. [pu

3TOM TOK YEpes3 CBeTOOMOL 3aBWUCWT OT
WMHOYKTUBHOCTK KaTyiukm L1. Korna npo-

Ten. 607-88-18
E-mail: mail@radio.ru

BEPHAEMBII CBETOANOM, UMEET BHYTPEHHWIA §

0bpuie (Hanpumep, cropen), oba ceeto-

avopna ceetutk He BynyT. Ecnu uokoneeka

NpoeepseMoro CeBeToauocia HewnsBecTHa

M OH MOAKMNIOYEH B 0OPaTHO# NoNspHOCTY, |

3TO HEe NPUBELET K BLIXOAY ero us cTpos
(Npobota), NOCKONLKY B 3TOM ChRy4ae ysen

YNpaBAEHUS OrPaHUHNT BLIXOAHOE Hanps- B ¥

HKeHue.

npeoﬁpasoaa‘rema MOryT MMEeTb KpaTko-
BpPEMEHHbIE BLIOPOCH! HanpsXeHus oTpu-
LarenkHon NoNApPHOCTK (N0 OTHOLWEHWIO K

MMnynbcel HanpskeHws Ha Bbixode &

obwemy npoeony). MNoatomy HekoTopbie -

NpOBEpsEMbIE CBETOAMOMAL (0COBEHHO C
NOBBILUEHHON APKOCTLIO CBEYEHWS) MOryT

cnabo CBETUTEL NPV UX NOAKMIOYEHN B 06- |

patHoi NMonspHoOCTW, HOo ceetoguopn HL1
npW 3TOM He CBeTWT. BoaMoxHa K uHasi

cUTyaums, Koraa NpoBepseMblii CBETO- |

Avop HL, He ceetut, a HL1 ceetwT cnabo.
370 BOBMOXHO B CNy4ae, Korfa conpoTue-
neHue 0BpaTHOCMELLEeHHOrO CBETOANONE
HL, cocraenser HeCcKOAbKO EOWHWL, UK
OECATKOB KWUMOOM.

Mpw npoeepke OBYXLBETHBIX CBETO-
OVOOOB CO BCTpEeYHO-napannenbHbiM
BKITIOYEHWEM KPWUCTaNnoe CBeTWTL Byaer
TONBLKO OAWH UX HKX. [Mpy cMeHe nonapHo-
CTW NOOKMOYEHWA CTAHET CBETUTL Opy-
roi. [JByxUBETHLIE CEETOANOAL C OBLLMM

Karogom wny aHogom nNpoeepsioT no 8

OTAENbHOCTW, Kak 0BbIMHBIE OQHOLBETHLIE

\.

ceeToguoasl. Kpome Toro, yctpoiicteo |

No3BONKEeT NPOBEPUTE MCNPaBHOCTL TMP-
nAHABl, B KOTOPOW MNOCNenoBaTenbHo
BK/IOYEHLI HECKOMNBKO CBETOAMOA0RE Beno-
ro ugeTa ceeYeHuns. 3T0 3KOHOMWUT BpeMs,

HeoGxooMMOe ANA NPOBEpPKW, a Takxke
yoobHO B TOM CfyyYae, ecnd GOocTyn K

BLIBOOAM K&X/0ro CBETOAMOOA B OTOENE-
HOCTW 3aTPYOHEH.

Kpome Toro, ¢ NomoLLbLI0 UcnbiTaTtens
MOXHO NPOBOAWTL NPOBEPKY P-N NEPeExXo-
A0B OMOOOE W BUNONAPHLIX TPaH3WCTO-
poe. McnpaeHocTs ceetoanonos WK owa-
nasoHa MOXHO NPOBEPUTE C MOMOLLLIO

[OaHHOro yCTpOCTBa 1 doToKameps Mo- |
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BunsHoro TenedoHa, koTopas
MO3BONSET YBUAETH WX U3ny4e-
Hue. Ceetogmon HL1 mcnonsay-
€TCA W NpW NPOBEpKE Camoro
ucneiTatens Ha pabotocnocob-
HOCTb, ANA 4Yero Heobxopumo
3aMKHYTb KOHTaKTel XT1 1 XT2 n
Haxatb Ha kHonky SB1. CeevyeHue
ceeTogmopna HL1 ceBupoerenscr-
BYET 0 HOpMansHoW paboTte ycT-
policTea 1 NpuroaHocTn Gatapewn
nUTaHus.

BonbwnHCTEO netanel pas-
MELLEHbI Ha MeYaTHo nnate ma
OOHOCTOPOHHE (ONBIMPOBAHHO-
ro CTEKNOTEKCTONWUTa, 4YepTex
KOTOPOiA nokasaH Ha puc. 2. B
cny4ae wucnonb30BaHWs [OBYCTOPOHHE
DONLrMPOBAHHOIr0 CTEKNIOTEKCTONUTA Me-
TanNM3aumio ¢ OOHOW CTOPOHLI YAANSAIOT.
Mnara waroToBneHa MeToOOM npope3a-
HWUA W3ONUPYIOLWMX KaHaBok B donbre.
OHa no3sonseT NPUMEHUTL SNEMEHTHI Kak
C BbIBOAAMMW, TAK U ONS NOBEPXHOCTHOIO
MOHTaxa. B 3aeumcuMOCTVM OT TUNa wc-
NOMb3YEMbIX 3MIEMEHTOB WX MOHTUPYIOT
nnbo co ctopoHel donery, nwbo c obpart-
HOW 4epe3 oTeepcTuA. Mukpocxemy
ZXLD381FHTA ycTaHaenvBealoT CO CTOpO-
Hbl MevyaTHblX nNpoBoAHWKOB. Cnepyert
OTMETUTB, YTO Ha OCHOBE 3TON MUKpPOCXe-
Mbl MOXHO W3roTOBUTH CBETOAMOOHLIN
¢doHapk C NUTaHWEM OT OAHOTO ranskeaHu-
YECKOro 3/leMeHTa.

Ceetoomnon HL1 moxer GuiTe nioboi
anameTpoMm 3 unu 5 MM, XenatensHo
KpacHoro upeTta ceBe4seHus. KaTyuwka
wHaykTueHoctn — RLBO712-150KL,
EC24-150K ons mMoOHTaxa B OTBEpCTUE
wnu SDRO805-150ML ans noeepXHOCTHO-
ro moHTaxa. MNpu nHaykTueHocTU 15 MKIMH
CpegHuid TOK 4Yepes CBEeToaMofbl cocTa-
But 20 mMA. BO3MOXHO NPUMEHEHUE WH-
LOYKTUBHOCTER 1 apyrix HomuHanose — 10,
22, 47 mkl'H. B aTom cnyyae cpeaHuil Tok
6yper 30, 15 u 6,5 MA COOTBETCTBEHHO
[2]. Knonka SB1 — MMKH-159-3 oTevecT-
BEHHOro npounasopcTea, SDTX-210-N ans
MOHTaxa B orsepctus uni SDTM-630-N
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NO3TOMY 4151 NOAK/IOHEHUS NPOBEPAEMBIX
CBETOOMOAOB MPUMEHEHbI BOCLMUBLIBO-
Has NaHenk C TakMM LLIaroM KOHTaKToB Ans
ycTaHoBk mMukpocxem B DIP kopnycax
(XS1), kak B [1], a Takxe u Bonee yHueep-
caneHele 3axumel "kpokogun" (XT1 wu
XT2).

YCTpPOMCTBO MOXHO NUTaTe OT ransea-
HUYECKOr0 3MEMEHTa HanpsXeHuem
1,5 B, Ni-Cd mnwn Ni-Mh akkymynatopa Ha-
npskeHwem 1,2 B tunopasmepa AA unu
AAA, MuHWMMANEHOE HaNPFXEHWE nuTa-
Hus — 0,9 B. B aBTopckom BapuaHTe npu-
MEHEH OOWH ranbBaHWYEeCKWIA 3NeMeHT
TMnopasmepa AA, KOTOpLIi ycTaHaenum-
BaIOT B fepxXartenk (KacceTy), 3akpenneH-
Hbli Ha nnate. BHelWHWi BWA CMOHTUPO-
BaHHOA NNaTtbl NOKa3aH Ha pyc. 3.

B kavecTse koHTEWHEPA ANS XpaHeHWs
YCTPOICTBa NPUMEHEHa nnacTMaccoBas
KOpoGKa OT XeBaTefbHbIX pesn-
Hok Dirol (puc. 4). Barapes
NUTaHWA pasaenseT BHyTpeHHee
npocTpaHcTeo kopobkw Ha OEa
oTceka: OaMH — ONA Nnartkl ¢ pa-
OMosnemMeHTamMu, Apyroi — Ana
MNPOBOAOE C 3aXumamu "KpoKo-
omn”. Y1obel kabens ¢ 3axkuMamn
He oBopseancs B NPOLECCe IKC-
nayataunu, oH sadukcUpoBaH Ha
nnate C NMomoLLbIO ABYX MPOBO-
NIOYHBIX  MNEepembiHeK, npuna-
AHHbIX K M30NMMPOBAaHHOMY Y4acT-
Ky nnatel. [ns npenoTBpalleHus
NOBPEXAEHUA MUKPOCXEeMbI Npe-
obpasoBarens B KOHTENHepe Xe-
naveneHo pasmecTuTk Hebonb-

ANS NOBEPXHOCTHOrO MOHTAXA NPOU3B0Aa-
cTBa KomnaHum Bourns. B aBTopckom
BapuaHTe MPUMEHEHa KHOMKa, CHATaa ¢
nnarel CTaporo MMNOPTHOrO TENEBM3oPa.
KHonka 6e3 dukcaumm He No3sonuT 3a-
BbITh YCTPOWUCTEO BO BKNOHEHHOM COCTOR-
HUKW W NpeaoTepaTUT GecnonesHyio pas-
panky Garapeu nutaHus. MNpu xenaHum
KHOMKY MOXHO 3aMEHWTb OBUXKOBLIM MW
VHBLIM BEIKNIOYATENEM C hUKcaLmen.
CoBpemMeHHbIe CBeTOAMOAL WM3roTaB-
nuBatoT B BONLLUMHCTEE CNyYaes B KOpny-
cax C Larom BelBogos, 6nmakum k 2,5 mm,

LIOM OTPe30K Kakoro-Hmbyab MArkoro
marepuvana, Hanpumep, BCNEHeHHOro no-
nuatuneHa. MNpwu NpasunbLHOM MOHTaXE U
MCNpasHbiX AeTansx yCTPOMCTBO Hanaxu-
BaHWUA He TpebyeT.

NUTEPATYPA

1. Bytoe A. MNpoGHWK Ans NpoBepKu CBETo-
avopos. — Paguo, 2009, Ne 6, ¢. 50, 51.

2. ZX1L.D381 Single or multi cell led driver solu-
tion. — <http://www.diodes.com/datasheets/
ZXLD381.pdf>. L]



Urpa "Kto wycTtpee”

A. OBHOBHUXUH, r. UpkyTck

"KTo wycrpee” — 3710 uUrpa AnS BBOMX, B KOTOPON Y4aCTHUKM
COPEBHYIOTCH B 4acTOTe HaXaTus KHOMOK B OTBE4EHHbIE OTPE3KHU
BpemeHu. BeinrpeiBaeTr TOT, KOMYy NMepBOMY yAacTcs chenarb Ha
nare HaXaTwii 6onblwe, 4em conepHuky. HecmMoTpsa Ha kaxyuyocs
npocToTy, Urpa 3axBaTeiBaeT, o4HaKko BO nabexaHne HagoegaHus
npogo/HKUTENbHOCTL CeaHca PEeKOMEeHAYEeTCs OrpaHuYnTh NSATbIO—

AECATLIO MUHYTaMH.

" rpa "Kto wyctpee” sBnseTcs yoT-
POWCTBOM C 8BTOHOMHBIM FUTAHWEM
W NpegHasHa4eHa ong cnappwuHra, TpeHu-
PYIOWEro MOTOPWUKY NManbLEeB W passBu-
BAIOWEro peakuMio Ha npenbasnaemsiil
CBETO3BYKOBOW pasfpaxuTesb.
YcTpolicTBO COCTOWUT M3 OCHOBHOMO
6noka W ABYX MOAKNIOHAEMBIX K Hemy
NynsLTOB, B OAHOM M3 KOTOPLIX YCTaHOBNE-
Ha "3eneHas" kHoMka (el pacnopsXxaercs
wrpok Ne 1), a B apyrom — “cuHsa" (coor-
BETCTBEHHO urpok Ne 2). Llenb urpel —
DOBUTLECH MakCMMaNEHON YacTOThl HaXka-
TWS HA KHOMKY CBOEro nynsta BO BPems
ropeHus Ha naHeny urposoro 6roka cee-
TOAMOOA 3eNeHOro LBeTa ceevyeHus (ans
MEPBOro UrpoKa) WK CUHEro (4ns BTOpo-
ro). B MomeHT, korga cymMMapHOoe HYMChno
HaXaTuid Ha KHOMKY OAHVM MIPOKOM npe-
BLICUT YMCNO HaXaTuii Ha KHOMKY APYTruM
Ha MATb, Mrpa ocTaHaBnueaerca. Ecnm

Bbrpas MepBbiii UrPoK, BKIIOYAETCH
3eNeHbll CBETOAMOAHBIN uHAMKATOpP, a
€Cnn BTOPOA — CWHWIA. CBeYeHWe nHgW-
KaTtopa COMpPOBOXOAETCH HenpepbiBHbIM
3BYKOBLIM CUIrHa/IoM (CBETO3BYKOBOI Cur-
Han "TMobepa”).

HaskaTte KHONOK Ha nynkTax B 0TCyTCT-
BWE CBEYEeHWs! MHOWKATOPOB, BO BpeMs
rOPEeHWs KpacHbLIX CBETOAWOLOB W NpM
HECOBMNaaeHW LIBETa KHOMKW 1 FOPALLEro
nHOuKaTopa, He W3MEHSeT WrpoByio
cuTyauuio. Opyrumu cnoeamu, He umeet
CMEICNA HEXMMaTe Ha "3eneHyl” KHOMKy
NpW CBEYEHUM CWHEro uHoukatTopa u
"CHMHIOIO™ NPW CBEYHEHUI 3E/EHOr0.

B coctae ycTpolicTea (puc. 1) BxoasaTt
nea RS-Tpurrepa (nepesiii — Ha anemex-
Ttax DD1.1, DD1.2, BTOpOi A — Ha anemeH-
tax DD1.3, DD1.4), nopasnsiowmx gpe-
6ear koHTakToB KHONok SB1 m SB2; nea
¢GopMUpOBaTENst KOPOTKUX WMMYNbCOB
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(auddperHuvpyiowme uenn REC4 u
R7C5), cToneko xe KoMMyTaTtopos (ane-
MeHTh DD3.1 » DD3.2), paspelaioLmx
NPOXOXOEHWE WUMMYNLCOB C BbIXOAOB
dopMmupoBaTeneil Ha CYeTHbie BXOObl
("+1" 1 "=1") yeTbipexpaspsAHOro pesep-
CUBHOro cHetquka "Wrpoeas cutyauuma”
("WC"), cobpanHoro Ha anemexTax DD3.3,
DD3.4, DD4.1, DD4.3 n cu4etduke DDS5;
TAKTOBLIN FreHepaTop Ha MUraloLLEM CBe-
Topmoae HL1 v peanctope R1, Buipabatsi-
BaAOWMWIA  MMNYNLCH NPSMOYTONbHOMA
dopmbl vacToToil okono 2 My aecartvy-
Helll cyeTunk-aenuTens DD2; ykaseisaio-
ujas o4YepeaHoCcTb X04a fvHenKka ceBeTo-
ovopos HL2—HL6; noruyeckuii anemeHT
2UJIA (DD4.2) 1 aneKkTPOHHbLIA KMoy Ha
nonesom TtpaHsuctope VT1, ynpaensio-
wia paboToi 3ByKOM3Ny4aTens ¢ BCTpo-
EHHbIM reHeparopom HAT.

Mpy BKMOYEHWV NWUTAHWS KOHOEHCa-
Top C2 sapsaxaercs yepes peauctop R9 u
Ha Hem GOopPMUPYETCH UMNYILC MONOKN-
TesILHON NONAPHOCTU, KOTOPLIM nogaer-
csd Ha exon R (BeiBog, 15) cuetymka DD2 n
exog S (ewieog 1) DD5. B Teyerve Bpe-
MEHW AeNCTBNA aKTMBHOIO YCTAHOBO4HO-
ro yposHs (nor. 1) Ha exoge R DD2, Ha
suixone O (BeiBOA 3; HA cxeme He MoKa-
3aH, NOCKONbKY HE UCMONbL3YETCH) ycTa-
HOBNEH YPOBEHL Nor. 1, a Ha OCTanbHbIX
Boixogax — nor. 0, NnoaTomy cBeTonuoabl
HL2—HL6 He ceetaTcA. A Ha Bbixogax 1,
2, 4, 8 (cooTBeTcTBEHHO BLIBOAL 6, 11,
14, 2, KOTOpLIE TAKXKE HE UCMONL3YIOTCS)
cyetyuka DD5 ycraHaenusaeTcs aecstuy-
Hbll kog 4 (aBowdHoe yucno 0100). 3To
NPOUCXOAWT NOTOMY, YTO Ha ero Bxonax
napannensHol zanucu D1, D2, D3, D4
(cooTeeTcTBEHHO BhIBOALI 4, 12, 13, 3)
YCTAaHOBNEH 3TOT e kon. Bpems coxpa-
HEHWS HauYanbHON NO3WULUMKM MUKPOCXe-
moit DD2 onpepnensercsi eMKOCTLIO KOH-
pexcaropa C2, conpoTtveneHVeM peau-

&Topa R9 U NpW yKasaHHbIX Ha CXeme

HOMWHaNax pasHo npumepHo 1 c. Peauc-
Top RY 3apaeTt HW3KUi noru4eckuii ypo-
BEHb HA COOTBETCTBYIOLWX BXOOAX CYeT-
4yukos DD2, DD5 nocne okoHYarensHoi
aapagkn C2, nns HapexHoil paboTel ero
CONPOTUBNEHWE HE [AO/MKHO MpesbillaTh
120 kOm.

C BKNIOYEHWEM NUTAHMS HaAYMHaET
paboTaTh TaKTOBLIN FeHEepPaTop Ha MUralo-
wem ceetoaguoge HL1, noaTtomy no okow-
YaHW CTapTOBO NPeayCTAHOBKM CHETHMK
DD2 HauuHaeT yBenu4ueaTs CBOe comep-
KUMOE Ha eAvHULY MO KaXkaoMy oTpuLia-
TeNbHOMY nepenagy HanpsXeHus Ha
cyetHom Bxope CP (Bbieope 13). Mpu
3TOM MOCNEe KaXOoro HeYeTHoro nepena-
[ia BLICOKWIA NOrMYeCcKnii YpOBEeHb rocne-
AoBatensHo NosSBNseTcs Ha Beixogax 1, 3,
5, 7, 9 v ceetoouoasl HL2—HL6 nooue-
penHo aaropatoTcs. BkoseHve 3eneHoro
(HL3) » cunero (HL5) ceetonvonoe co-
NPOBOXAAETCH TOHANBHBIMKM CUrHANAMM
aeykouanyyarens HA1, npurnawaowero
YYACTHUKOBE Ha4YaTb HAXWMAaTbL Ha CBOU
KHOMKW.

~ 0102 ‘0L 5N OUlTvd
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CornacHo nor1ke urpbl, Nocne BKN4e-
HWUSA NUTAHUS NEepPBLIM CMOXET Ha4YaTk Ha-
KUMaTh Ha KHOMKY (ecnw He nposesBaer)
urpok Ne 1, u emy He cocTaeuT GoNbLIOrO
Tpyga npeoponets crapTtoByio ¢opy B
O[HO O4KO, NPeNocTaBneHHoe Urpoky Ne 2
npenycTaHoBKo cyeTynka DDS B nonoxe-
HWe, COOTBETCTBYIOLLEE AECATUMHON Lnd-
pe 4 (noytw nocepeavHe mexay 0 u 9).
HaxaTtwe u nocnegylowee oOTnyckaHue
kHonMkk SB1 npuBoovT K GOPMUPOBaHIIO
MMMYNLCA NONOXUTENLHON NONAPHOCTY Ha
Beixoge nepeoro RS-Tpurrepa (BoiBog 3
anemeHta DD1.1). MNpw atom Ha BbIXOAE
onddepesumpyowein uenu R6C4 dpopmn-
PYETCH KOPOTKWMIA MMNYNLC, KOTOPBLIA NOA-
BoauTCA K Bxoay (BbiBOA B) anemeHTta
DD3.1. Ecnu Ha ppyrom ero Bxofe (Buieog,
9) B 3TO BpeMs NPWCYTCTBYET BbICOKWMIA
ypPOBeHb (3eneHblid ceetognof HL3 ropur),
10 Ha Bbixoge (eBbieog 10) DD3.1 dopmu-
PYeTcs KOPOTKWA UMNYNbC OTPUUATENb-
HOM NOMSAPHOCTK, KOTOPLIA NOCTYNAeT Ha
cueTHbIld Bxog "+1" (BeiBOAbI 1 3NEMEHTOR
DD3.3, DD4.1) peBepCHMBHOrO CYETYMKA
"nUc",

Haxatve Ha kHonky SB2 npusoauTt K
MOSBAGHWIO WMMMYNbCA NONOXKUTENLHON
NoNAPHOCTK Ha BeIxoge BToporo RS-Tpur-
repa (euiBop, 10 DD1.3). ChopmmuposaH-
HbIA U3 HEro KOPOTKWUIA UMMYNBC G BbIXOAA
pnddeperHumpytolei uenn R7C5 nocty-
naeT Ha exop (eeiBopg, 12) anementa DD3.2.
Ecnu Ha opyrom ero Bxofe (sbiBope 13)
NMPUCYTCTBYET BLICOKWIA YpOBEHBL (CUHWIA
ceeroamnon HLS ropwrt), TO Ha Bbixoae
(BeiBOn, 11) anemeHTa CO30AETCA KOpOoT-
KW MMNYNBC OTPULATENBHOWN NOASPHO-
CTW, KOTOPBIM NOCTYNaeT Ha CHETHDLIA BX0[,
"—1" (BuiBOOKI 6 DD3.4 1 2 DD4.1) pesep-
cuBHOro cyetymka "UC".

Mpwy NOCTYNAEHMM STUX UMITYNBECOB Ha
Bxogpl cyetdymka "MIC” nepsoHauansHo
npovcxoauT nepeknioyeHue RS-Tpurrepa
Ha anemeHTtax DD3.3, DD3.4 u ¢ BeixOpa
(ewiBon 3) DD3.3 nor. yposeHs (1/0) ycra-
HaenueaeT HanpasneHwe ("+1"/"-1" coot-
BETCTBEHHO) cyeTa Ha exofe (BuiBog 10)
DD5. Toaxe, 4epe3 BpemMs, onpepense-
MOE 38EepXKOl PacnpocTpPaHEHWs CUrHa-

! na no anemeHTam DD4.1 vw DD4.3, Ha Bxog,

C (eoieop, 15) DD5 nocTtynaet oauH Wiun
HECKONbKO (B 3aBUCMMOCTW OT 4ucna
HaXaTuin Ha KHOMNKY) UMNYNLCOB, NPUBOASA-
LMx K yeenuyeHuio cogepxmmoro DDS Ha
OAHY MW HECKONEKO eOVHWLL.

Tak Kak NepBoe Xe HaxaTtue Ha KHOMKY
SB1 npuBOAMT K yCTaHOBKe cHeT4mka "UC"
B pexum "+1", TO 1 nepsoe, U NOCNeayo-
wye ee HaxaTvs YBENMYUBAIOT COOEPXM-
moe cyetdnka DD5S, HaunHas c npepgycra-
HOBNEHHOI "yeTBepKku” 1 BI/IOTb 0o nobea-
HOI "OeBaATKK” (ABOWYHLIN KOO Ha BbIXOOAxX
1,2,4,8 —1001). AHANOrM4HoO, NOCKONLKY
nepeoe HaxaTtue Ha kHonky SB2 BbiabiBaeTt
ycTaHoBky cyeTymka "UC" B pexmm "-17,
Haxatua SB2 yMeHbaloT COoOepXumoe
CHETHMKA, HAYMHAS C TOI Xe "JyeTBepkn” n
BNIOTh A0 nobegHoro "Hyns" (OBOMHHLINA
KO[ Ha Buixogax 1, 2, 4, 8 — 0000).
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Mpwu poctmkeHnn cyetyimkom DD5 co-

CTOSHWUA noﬁep,Ho nesaTkin” unn nobep-
Horo “Hyns" ypoeeHb nor. 1 Ha Buixone P
(BbiBOL, 7) CMeHseTcs ypoeHem nor. 0 u
cyetynk DD2 ocTaHaennMBaeTcs, HECMOT-
pA Ha TO 4TO TakToBLIA reHepatop (HL1,
R7) npoponxaer pabotarte. Ons toro
4yTo6bl nobepHoe Haxatue Ha nodyl
KHONKy GnokupoBano (octaHaBnMBano)
cyetymkn DDS n DD2, curHan ¢ Beixoga P
TaKke nogaetcs Ha Bxog (BeiBod 4) noru-
yeckoro anemeHrta DD4.3, BeINONHAOLLE-
ro ¢yHkumo 2M, v "sakpeiBaeT” ero.
Takum oBpasom, OcTanbHLIE HaXKAaTUs Ha
KHOMKK HE MNO3BONSAIOT CYeTYNKaM “nepe-
CKOMMUTL" rpaHuLly OCTaHOBKW CHETa U, Kak
cnencTBue, BbIKMIOYUTL CBETO3BYKOBOW
curHan "Mobepa”.

3T0T cwurHan BKIIO4AETCH, KOrAa Ha
OOHOM 13 BXONOB (BeiBOOL! S5 vnu 6) ane-
meHTa DD4.2 npucytcTeyeT nor. 1 (Tpetuil
BX0[I — BhLIBOA 9 — COEAMHEH C LEnLio
nutaHus). Torga ¢ ero Beixopa (sbieon 8)
BbICOKWIA NOTM4ECKMI YPOBEHb NOCTYNaeT
Ha 3aTBOp noneeoro Tpasauctopa VT1, oH

OTKPLIBAETCH, CONPOTHMBNEHWE Ero KaHana
pe3ko yMeHblUaeTcs (00 enuHWL, om) K
3BYKOW3Ny4aTenb C BCTPOEHHLIM reHepa-
Topom HA1 BkntoYaeTca, nssellas o nobe-
[ OOHOTO W3 WUIPOKOB (0 3aBepLlueHun
urpsl). KonpeHcatop C6 ynyuwaer cra-
B1UNLHOCTL paboThl 3BYKOUaTyHaTeNs.

HayaTb HOBYIO Urpy MOCNe BKKOHEHWA
CBETO3BYKOBOro curHana "lMobepa™ mox-
HO, TOMBLKO BLIK/IIOYMEB M NOBTOPHO (4Yepe3
0,5...1 ¢) BKIOYME NUTAHWE YCTPOIMCTEA.

Muraetca urpa oT Barapew, cocTae-
neHHoi 13 yersipex NiCd wnm NiMH akky-
MYyNSITOPOB TUNopasmepa AAA eMKOCTLIO
600—1000 mA-4. MoXHO ncnons3o0BaTe U
ceTeBoil Bnok nutaHwus (apantep) Ha
OCHOBE NOHWXatowero TpaHcdopmaropa
C BbIXOAHBIM CTaBUNU3MPOBaHHLIM HANPS-
xeHnem 5 B n Tokom He meree 30 mA.
Wrpa coxpaxset paboTocnocobHOCTL Npu
CHWKEHWW HanpsxkeHust nuTadus no 3,5 B.
MoTtpebnaemelid TOK NpW NOralleHHbIX
ceeToguopgax — 90 mMkA, Npy CBEYEHWUK
OOHOrO W3 HUX — OKONo 2 MA, NPpW BKJIIO-
YEHHOM CBETO3BYKOBOM curHane "llo-
Bepa” — 22 MA.

MeyatHylo nnarty (ee 4eprex npeg-
CTaBfEH HA pUC. 2) W3roTaBnUBalT U3
OQHOCTOPOHHE (GONBMMPOBAHHOIO CTeK-
norekcronuTa TonwmHoi 1...1,5 mm. OHa
paccyuTaHa Ha NPUMEHeHWe Pe3ncTopoB
MIT, C2-23, C2-33, kepamMu4ecKnx KOH-
neHcatopoe KM, K10-7, K10-17 (C3—
C5) v okcuaHbix K50-35 wnn ananoruy-
HBIX VMMOPTHBIX, HanpuMep, cepun TK
dbupmel Jamicon (octaneHelie). Bmecto
muraiowero ceetoguoga ARL-3014URD-
B (HL1) moxHO wucnonbsoeate ARL-
3014URC-B, ARL-5013URC-B. CeeTto-
OMoAsl  KPacHOro LBeTa  CBEHEeHWA
TLCR5100 (HL2, HL4, HL6) 3ameHuMbl
kpacHeiMu  13R20C-B  unu  Bensimu
13W25C-A, 3eneHsit ARL-5213PGC
(HL3) — 13G20C-B, cuHuin FYL-5013UBC
(HL5) — 13B20C-A. Bnpo4yem, nooonnyt
w nioBLle ppyrue CBeTOANOAL! NOBLILLEH-
HO SPKOCTW CBEYEeHWs anameTpom 3—
5 Mm.

Bmecto TpaHawucTopa KMNS01A mMoxHO
npuMeHnTs noboin na cepuin KMN501—
KM505 (c y4eToM LOKONEBKW), MMMOPT-
Hblil BS170 unu Gonee MOLWHBLIA Tuna
IRF840. Bo3moxHasi 3aMeHa 3BYKO-
uanyvarena TR-1205y (HA1) — TR-1209y,
HMB-06 STAR, HPM14AX. 3apybexHsie
aHanory mukpocxem K561JJA7 (DD3) wu
K561JIE5 (DD1) — cOOTBETCTBEHHO
CD4011A u CD4001A, cHeTYyuKoB
K561ME8 (DD2) v K561ME14 (DD5) —
CD4017AE w CD4029AE. Mukpocxema
K561/1M13 (DD4) zameHuma (C Hapalle-
HWEM BLIBOLOB OTPE3KamMu TOHKOro npo-
Bopa) Mukpocxemon 564J1M13, sapybex-
HbIX aHaNOroB OHa He UMEEeT.

Briknodarens nutadus SA1 — tymbnep
MT1, MTS-202, MTS-102, SMTS-102 unm
6o ApYroii, HanpyMep, KHONO4HLIN (C
BLIKJIIOYEHUEM TMOBTOPHBLIM HAaXaTuem).
Knonku SB1 1 SB2 — KM1-1. PasbemHblii
coeaguHuTens X1 — OHLL-Br-4-5/16.



MoHTax Ha4YmHalT C BNawBaHus B
nnaty LWecT NepeMbiHek W3 TOHKOro
(omameTtpom 0,25—0,5 mMm) npoBopa B
TennocTorkoi nlonaunm. Bo nabexadHue
BbIXOQA MWKPOCXEM W TpaH3ucTopa w3
CTPOR rNpu naiike (oT neperpesa uu cra-
TUHECKOTO 3NEeKTPUYEeCTBa) pekoMeHay-
€TCHA YCTAHOBUTL Ha NMnaTe cneuvanbHbIe
po3eTkn (naHenu) ¢ COOTBETCTBYIOLLMM
YUCNOM rHes3n,.

CMOHTUPOBaHHYIO NNaTy NoOMELLaloT B
NPSMOYroNbHLIA NAacTMACcCOoBLIA KOpnyc
NoOAXOAALLMX pPasMepoB (Hanpumep, B
MBINBHULY C  HApYyXHBIMW  pasMmepamm
100x60x30 mm). B ero eepxHeil cTeHke
CBEpAAT OTBEPCTWA NOL CBETOAWOAb
HL2—HLS6, sbiknoYaTens NUTaHvsa, po3eT-
ky OHLL-BI-4-5/16p n Heckonbko Hebonk-
LWKX OTBEPCTW HanpoTWB 3BYKOW3Ny4a-
Tena HA1. BsaumHOoe pacrnonoxeHue
H@3BaHHbIX Y3/0B WANKOCTPUPYET 3CKW3
naHenn ynpaeneHust Wrpbl, nokasaHHbIn
Ha pmc. 3. Kaccety € akkymynstopamm
pacnonaraT y 3afHel CTEHKKU Kopnyca w
OTAENSOT OT OCTaNLHLIX AeTaNeil CTEeKIO0-
TEKCTOMMTOBOI NNACTUHOW TOMMHOK
1...2 Mm.

KHonku SB1 1 SB2 MOHTHPYIOT B Bbl-
HOCHBIX NyNbTax NOOXOASWMX pasme-
POB, W3rOTOBNEHHBIX M3 MAACTMacchl
vnu davepel. Ona nogknio4eHns Mx K

OCHOBHOMY BNOKYy WCMNONL3YIOT BUMKY
OHLL-BIr-4-5/16s. NynsTel COEAVHAIOT C
HEl TPEexnpoBOAHbIMK kabensmu (Npo-
BOAA, MAYWME OT KOHTaKToB 1 KHOMOK,
NPMNanBaioT K KOHTaKTy 2 Bunku). Peko-
MeHayemas anuHa kabenein — 200...
300 mm. Mpu Gonbled AnvHEe MOXeT
YXYAWWTECA NOMEXOYCTOMYMBOCTE RS-
TPUITEPOB W, KaK CNeACcTBWe, BCEW Urpsl,
rnosToMy NMpPUOETCA MCNONL30BaTE 3Kpa-
HWPOBaHHLIN kKabenb U LWeCTUKOHTaKTHIN
pasbeM (OnneTky B OCHOBHOM Gnoke
COEeaVHAIT C 0DLLUMM NPOBOAOM, 8 B NySb-
Tax — C KOpnycamu KHOMOK).
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HanaxwsaHua cobpanHoi 6e3 oumnbok
¥ U3 UCNPaBHbBIX AeTanel Urpbl 066IYHO He
Tpebyetca. MNpw ucnone3oBaHuW B Ka-
yectee HL1 murawouwmx ceeTroguofos
OpYyrux TWMOB, BO3MOXHO, Npuaerca
nopobpate pesuctop R1 (B npepenax

10...100 kOM) C UENLIO YTOMHEHWA YACTO-
Thl TAKTOBOro reHeparopa (okono 2 I'u)
YBenuunTe SPKOCTL CBEYEHWUA CBETOAWO-
noe HL2—HLE MOXHO YMEHbLUEHWEM
conpoTtueneHus peauctopa R8. MNpwu atom
BO u3bexaHne neperpyskn BLIXOA0B MUK-
pocxembl DD2 HeobxoovMMo KOHTPONMPO-
BaTbk YPOBEHb nor. 1 Ha HWUX BO Bpems
CBEYEHWS CBETOOMOLOBE: OH HEe AOSXKeH
cHuxarteca 6onee vem Ha 30...35 % ot
3HAYEHWUA HANPFKEHUA NUTAHWSA.

Mpw XenaHuM CpepHecTaTMCTUHECKYIO
ONUTENLHOCTE MIPbl MOXHO YBENWYUT,
npeBpaTve ABOWYHO-OECATUYHBIA (CYHM-
Taowwin ot 0 go 9) cuetumk KSE61ME14 B
LBOWYHBIA (cumTatowwmin ot 0 go 15). Ans
atoro exop, B (BuiBoa 9) mukpocxemel DD5S
OTCOEAWHSAIOT OT 0BLUEero NPoBoaa 1 Noa-
KAIO4AI0T K NNOCOBOW NWHWW NUTaHWS, a
0N COXpaHeHWs PaBHLIX BO3MOXHOCTER
urpokoe pobutscs nobepst yctaHaenw-
BaloT Ha Bxopax D1—D4 asonyHoe yvcno
0111 (pecaTuyHbIR akBuBaneHT 7). C aToi
uensio Ha nnate soiBoabl 4, 12, 13 DDS
COEAMHAIOT € NNIOCOBON NMUHUEN NUTAHWS,
a BbiBOg, 3 — ¢ 06wwum npoBogom. Heob-
xoammasa ana nobegbl pazHuLa cymmap-
HbIX HAXATWIA HA KHOMKKM UIrpoKamu nocne
Takux M3MEeHEeHW Bo3pacTetr € 4 U 5
(cooTBETCTBEHHO ONs UrpokoB Ne 2 1 1)
no7wu8. £

feHepaTOpbl HA MUKpPOCXEeMe

BA328

A. BYTOB, c. Kypb6a Sipocnasckoii o6n.

B cratebe npuBOOSITCH ONMMCAHNS HECKONbKNX KOHCTPYKUWIA reHe-
pPaTopOE 3BYKOBbIX M CBETOBbIX CUrHanoB, coGpaHHbiX Ha MUKpocXxe-

me BA328.

n puv pasbopke CTapoit pagvoannapa-
TYpbl B PACMIOPSIKEHUM PAAMONIOBN-
TENs HEPE[KO OKA3bIBAIOTCH CNELManiai-
POBaHHBIE MUKPOCXEMbI, KOTOPHLIM 3a-
TPYAHUTENBHO HAMTK NPUMEHEHME He NO
WX MPAMOMY HaaHa4eHuio. MoaTomy Lalle
BCEro Takue MUKPOCXeMbl NGO neskart

6es pena, nvBo ux BeibpaceiBawT. MNpu
pazbopke cTapbiX UMMNOPTHBIX MATHWUTON B
YUCNE HEHYXXHbLIX OKasblBaloTCcA MUKpDO-
CXEMbI MAnNOWYMSALLMX YCUnuTenein Boc-
npouaseaeHus. MNockonsky NonynapHOCTE
TexHWKK BLITOBOM aHaNOroBOM MarHUTHON
3BYKO3anncH ke ganeko B NpoLnom, gna

mf] [j% R5

0 4

Takux MUKpOCXem xoTenock Gbl HalTW
VHblE 0BnacT NpUMEeHeHWs.

BapwauTtel paccmotpum Ha npumepe
mukpocxemsl BA328. OHa npepncrasnser
coboil OByXKaHanbHbIA ManoLyMSILLLAIA
YCUITUTENb BOCNPOU3BEAEHWS AR TEXHU-
KM MarHuTHOM 3BYKO3anucu WM LUMPOKO
NPUMEHANACE B WMMOPTHLIX ObITOBLIX
MarHuTonax ¥ aBTOMarHMTosax HU3KOM K
cpepHel LeHOBLIX kaTteropwil, Cxema
OOHOro KaHana sToi MUKPOCXEeMbl MoKa-
3aHa Ha puc. 1. Ee MOXHO NpUMEHUTE B
Ka4ecTee NpeaBapuTenbHOro yeunuTens
CUrHanoe 38YKOBOW YacToThl, B perynsto-
pax Tembpa, B MMKPOMOHHBIX yeunuTe-
nax, Ecnu Takwe ycTpoicTea He npeg-
CTaBnAlT WHTEpeca, Ha OCHOBE 3TOM
MUKPOCXEMEI MOXHO cobpaTtb reHeparo-
Pbl 3BYKOBOR W WHbpa-
3BYKOBOW 4acTtoT. Takue
reHepaTopsl OTAMYalT-

R7

3 (6)

c2 0022k C4 4700

CH CPaBHUTENBHOW NpPo-
CTOTOW M LUMPOKUM MH-
TepBanoM nNUTaloWero

+ G
= 100 MK X
X258

9B

HAMNPAAKEHIA.

Ha puc. 2 nokazaHa
Cxema reHeparopa 3By-
koBoro addekra, no xa-

pakTepy 3By4aHus Ha-
NOMUHAIOLLLErD 3BYK py4-
HOW nunel. CurHan Ha

HA1
%\] HPAZ22A

A

VD1 ¥
=
C1
s VD5 R4 -!
4
Rz[} -
Vo3
¥ voa Bl
& ‘"

Puc. 1 1(8) 2(0)

~+—o 5

Puc. 2

BbIXOOoe MUKpOCXeMbl
npencrasnsetr  coboi
npepsoieucToie koneba-
HUS € W3MEHSIOLLEeICs
yactotoil u no dopme,

B e R g < S
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€2 0022mk €4 1500

4actoTa reHepaTtopa Oyper okono
20 'y, Npy 3TOM ANS NONYYEHWSA CKBaX-
HOCTK, Bnuakoil k aeymMm, peavctop R2
HE YCTaHaBAWBAIOT.

Ha puc. 4 nokasaHa cxema reHepa-
TOpa NPepLIBUCTLIX KonebaHwii, B KoTo-
pom pabotaioT 06a kaHana MUKPOCXemel
BA328. MNepeiit reHepatop — wHdpa-
3BYKOBOIA YacToTel (2...3 lNu) cobpaH Ha
yeunurene DA1.1, a BTopoit — 3ByKOBOW
(aHanoruyeH nokazaHHoMy Ha puc. 3)
cobpaH Ha ycunutene DA1.2. Korna Ha
Beixoge yewnurens DA1.1 BelcOKMiA ypo-
BEHb HanpsbkeHwsa, amopn VD1 3akpeit 1
NepBelil reHepaTop He OKa3LIBAEeT BN~
HWA Ha paboty BTOpOro. Korga Ha Beixo-

T 100 Mk x

9B x25B

MBIl TOK NPW HANPSXKeHUA NUTaHna 9 B —
okosio 6 mA. [IBa CBEpXLAPKUX CBeTO-
owoga CUHero LBeTta CBeYEeHUA nooye-
pPeaHO BCMbIXMBAIOT C YACTOTON HECKOb-
KO repu. Ecnu npumMeHuTbL OOMH OByX-
UBETHLIN CBETOAMOA, CXEMa ero BKJOHE-
HWA nokasaHa Ha puc. 6. OH Gyger
NnoOOYEepeaHo BCMNLIXMBAThL KPACHBIM M
3e/eHLIM LiBeTamu.

Cxema reHeparopa Ha 4acToTy
465 kl'y nokazana Ha puc. 7. Npu name-
HEHWW HanpsxeHus nutanus ot 6 oo 16 B
ero Yacrvora ymeHbwaerca Ha 1 klu.
Mop6opkoi emkocT koHpoeHcatopa C2
MOXHO €€ U3MEHATb B HeBOoMbLUKMX Npeae-
nax. Npu HanpsxeHuu nutadms 9 B no-

+ - -

DA1 BA328

Puc. 4

CXOXei ¢ Tpaneuwei. Yactota npepbi-
BaHWin — okono 1y, u ee B HEGONBLLUMX
npegenax MOXHO W3MeHWTb NoaBopKo
KoHgeHcaTopoB C2 n C4. CnekTp 3Byko-
BOr0 CUrHana 3aBuUCUT OT 3HAYEHWIA EMKO-
cTen koHpeHcatopa C4 u nbesokepamu-
yeckoro many4atens HA1. B aeBTtopckom
BapuaHTe NpyMeHeH nany4arens HPA22A
emMKkocTbio okono 0,012 mkd.

leHepatop NPSMOYrONbHLIX UMMYIb-
COB 3BYKOBOI 4acToTkl MOXHO coBpartb
no cxeme, nokasaHHoOW Ha puc. 3.
MoTtpebnsemulit TOK NpW HanNpPsXeHUw
nutaHus 9 B coctaenseTr okono 2,3 mA.
YacTtoTa B OCHOBHOM 38BUCHT OT EMKOCTI
koHpeHcatopa C4. Ecnu K Bbixoay reHe-
patopa nNOAKMIOYWUTE  BHAYUTENBHYIO
EMKOCTHYIO Harpysky, HanpuMmep, nNbeso-
KepamMW4eckuii Msny4aTtens 3Byka, npsa-
MoyronsHas gopma konebaHuil Ha BhIXO-
ne reHeparopa uckaxaertcs. MNopGopkoii
peaucTopa R2 MOXHO W3MEHSATL CKBaX-
HOCTb BBIXOAHBIX WMNYNbLCOB, KOTOpas
TaKXKe 3aBUCUT OT HANPSXKEeHWA NUTAHWUA.
Mpwu HanpspxeHnn 9 B ckeaxkHOCTL Gnuaka
K OBYM. MaMeHeHWe HanpskeHus nuta-
Hust oT 2,5 no 16 B npuBoaMT K nameHe-
HWID Y4acTOThl BEIXOAHOrO curHana ot 180
po 707 Mu. Mpwn atom B wHTepeane
5...7,8 B poct cocraenser ot 732 po
830 'y, a B wHTepeane 7,8...9,1 B — He
npesbiwaeT 3 I, a npy pansHenwem yee-
nvdeHun HanpsxeHws fo 12 B yactoTa
CHwxaeTca ao 792 Iu. Mpw yctaHoBke
kKoHpeHcaTtopa C4 emkoctsio 0,47 mkd

HL1, HL2
RL50-CB744D

K BuiB. 6 DA1 .
% HL1
L-57TEGW
K eeie. 3 DA1
Puc. 6

+ -

9B

el
-5

Puc. 7

ne DA1.1 Hu3Kuii ypoBeHb, OTKpoeTcs
nwop VD1 w pabora BTOporo reHeparopa
NPUOCTaHOBUTCA. YCTPOACTBO hopMupyeT
KOPOTKME TYOKW C OANAWMHHLIMW fay3amu,
npu oTKMo4eHuy peauctopa R4 ckeax-
HOCTb MBMEHWTCH — Ha BbIXOAE ASIMHHLIE
TYOKM C KOpOTkumu naysamu. CpegHuin
TOK, noTpebnsemblii YCTPOMCTBOM, —
okono 7 MA.

Ha puc. 5 nokasaHa cxema reHeparto-
pa CBETOBLIX MMNYNLCOB. CKBaXxHoCTb
MMNynbCoB 6n13ka K AeyM, a notpebnse-

Tpebnaemelii Tok coctaenset 2,3 MA, a
aMnnnTyna konebaHwii Ha BLIXOde reHe-
paTtopa — okono 6 B. ZQ1 — nbesokepa-
mudeckuin punstp MY oT pagvoselua-
TENbHOTO paguonpuemMHuKa (MarHuTo-
nbt). Mpu ucnonssoBaHuy GUNLTPOB Ha
vyacTtoTy 455 Kkl CODTEETCTBEHHO U3ame-
HUTCA W HacToTa reHepaunn. JToT reHe-
patop Bo3byxOanca co BCEMWU OTEYEecT-
BEHHbLIMW MbE30MUNETPaMW Ha HacToTy
465 kl'y 1 € KaXabiM BTOPLIM MMMOPTHBIM
Ha 455 kI, MMEBLLIMMWCA B pacnopsxe-
HWUK aBTOpA.

WuTerpansHas Mukpocxema Tuna
BA328 euinyckaetcs B kopnyce SIPS
(opHOPAOHOE PACMONOXEHUEe BLIBOOOB).
BmecTo Takoih MuKpocxemsl MOXHO npu-
meHuTs BA328F, Brinyckaemyio B kopnyce
SOP8 pns MOBEPXHOCTHOrO MOHTAXA.
HAvon 1N4148 szamenum Ha 1N914 n
ovonsl cepuid KA521, KA522. OpgHoueeT-
Hble CBETOAMOAbL! MOryT BTk Ni0Goro TM-
na, AByxugeTHble — L-937EGW (kpacHbiin/
3eneHbiit), L-937EYW (kpacHbIii/kenThiit),
L-937GYW (3eneHsiii/xenTriit). Kpome
TOrO, B3ameH [ABYXLBETHLIX MOXHO Npu-
MEHWTL JABa BCTPEYHO-MapannensHo
BKJIOYEHHBIX OfHOUBETHLIX CBETOAMOMA.
Oxkcunptble konpgeHrcatopsl — K50-35 unu
MMMNOPTHBIE, ocTanbHule — K10-17, pe-
suctopst — MIIT, C2-23. lNbesokepa-
MUHeckuii wanydatens 3Byka HPA22A
MOXHO 38MEHWUTL, Hanpumep, Ha HPAT7A,
ecnu npumeHnTs nanyyarenu 3M-1, rpom-
KOCTb CUIrHana yMeHbLUWUTCH. £



Urpa "BbikuBarvne Maasrta”

A. MAMUYEB, n/o LLlatanoso CmoneHcko# o6.

Maager — aro cokpawjeHue cnoe MAwwnrnka ABTomaTnampoBaHHas.
Croxer npegnaraemoii urpsl npoct: Maast "xuser” (gBmxertcs) Ao
Tex nop, NoKa HaxonuT "MCTOYHUKK 3Heprnn” (konsyessie peppuro-
Bbi€ MarHuThl). 3aga4ya urpoka — Tak "3anporpaMmMupoBaTe” Tpaek-

Topuio gemxeHns Maasra » co3gars Takoe "SHEPFETM‘IEGKOE none

"

(pasnoxuTe MarHMTel MO AYelikam MrpoBoro noss), 4Tobel Bpems
ABMXEHUST MaLUMHKU MOAYy4Ynnock kak MoOXHo Gonbwum. U3 copes-
Hyloluxcsa nobexgaer TOT, Yy KOro OTHOLIEHWE BPEeMeHu "KU3Hu™
MaLUNHKW K YUCAY UCNOJIb3YEeMbIX MArHUTOB OKaXeTCcs HanbonsLwmvm.
B 6nwxaiiwunx HoMepax XypHana Hamevaetcsa onybnukosaTts euje
ABse urpei: "3aganne gna MaaBta" (3T0 CTaHOBMTCS BO3MOXHbBIM
6narogaps ocHaleHWIO ero cucTeMos paguoynpasnenus) u "Oxorta
Ha Maasra” (B Heli OH npespaujaeTcs B MOABMXHYIO MHULUEHb OIS
CTPEesIKOB C /1a3epPHbIM NMUCTONIeTOM).

(‘ Xema aeTOMaTWU3UPOBAHHOM MalLWH-
/ KW NpegcrasneHa Ha puc. 1. Mo cyTn,
3T0 MYNETMBMOPATOP HAa COCTABHLIX TPaH-
aucTopax VT1VT2 1 VT3VT4, Harpyskamm
KOTOPLIX CNYXaT COOTBETCTBEHHO 3NEKT-
poaBuraTeny NnocToaHHoro Toka M1 m M2,
Mpu BkM4eHHOM nuTadun (SA1) wm
3aMKHYTLIX KOHTakTax kHopku SB1 co-
CTaBHLIE TPAH3MCTOPLI MOOYEPEOHO OT-
KPBLIBAIOTCS, 3anyckas SnekTpoasura-
Tenu, M MallMHKa OBVXKETCS TO B OOHY,
TO B Apyryiw ctopoHy. B 3asucumoctm
OT NONOXEHWA ABWKKA NOACTPOEHHOro
peauctopa R3 MOXHO nony4uTe pas-
NWHHBLIE BUTWEBATLIE TPAEKTOPUK [BWU-
wenuna. Ceetogmon HL1 npw atom no-
NepemMeHHo CBETWT KpacHeIM W 3ene-
HbIM CBETOM. TOK Yepes ero KpucTauibi
orpaHuymealoT peauctopel R1 1 R6.
Mocne EknioYeHWS NWUTAHWS NPW
PA30MKHYTBIX KOHTaKTax KHOMKW KOH-
nedcarop C4 sapsxaercs 4epes pean-
ctopbl R2—R5 1 aMUTTEPHbLIE NEepexoabt
TPaH3UCTOPOB, MyNLTUEMBPATOP Hauw-
HaeT paboTarh ¥ MalUMHKA NPUXOAWT B

OOQHOCTOPOHHE (PONEIMPOBAHHOIO CTeK-
NOTEKCTONWUTA, U3rOTOBNEHHOW Mo YepTe-
Xy, naobpaxeHHomy Ha puc. 2. Bece no-
CTOAIHHbIE peaucTopsl — MIIT, C2-33,
nogcrTpoeyHeiit — CI4-1 (B aBTOpCKOM
BapuaHTe — Cl13-386), koHoeHcaTopbl —
OKCUAHLIE MMMOPTHBIE (Hanpumep, ce-

pun TK dupmel Jamicon). TpaHaucTopsl
KT315b u KT8156 samenwnmbl nioGbiMK
APYrMMK N-p-n TpauaucTtopamu cooT-
BETCTBYIOLEH MOLLHOCTH, CBETOAMOL
ANC331AM — nio6bIM ABYXLBETHBLIM CBE-
TOAMOAOM C pasfenbHbIMWA BblBOgamMu
aHonoB. Beinwodatens nutanus SA1 —
manorabapuTHbI OBVXKOBLIA, KHOMNKa
SB1 — muHwWaTiopHas TakToBas (C camo-
BO3BpaTOM).

YCTPORCTBO XOOOBOW YacTW MaLUVHKW
nokasaHo Ha pmc. 3. Ee ocHoBHbIE peTa-
N — OCHOBaHWe 9 ¢ ABymSs BeICTYNaMM 7,
Ha KOTOPbIE HAAeTh! LUaPUKOBLIE NoaLmn-
HUKK 11, BoinonHsowme GyHKUMKW Konec;
Hecywias ckoba 2, Ha KoTopoi 3akpenne-
Hbl SnekTpodBuraTeny 4, ABa Hanpaensio-
LWMX BMHTA 5, uMnuHopUYeckas npyxuHa
6, nee orpaHnLKTEnsHEIe CKOBLI 3 1 onopa
8. lna nepepayn BpallueHWs Konecam Ha
BanWKN 3NEKTPOOBUraTenein Hagetsl
3akpenneHbl KNeem Hacaoku 1, npeacTas-
nsowme coboil 0TPesky PESMHOBON TPYB-
KM MOAXOAALLEro avamMeTpa, a Ha BHELl-
HWE KOSbLA NOLAWNMHUKOE — Pe3nHOBLIe
konsua 12 wupwHoi okono 10 mm.

OcHoraHve 9 U3roTaBnMBAIOT U3 NUC-

TOBOI NAacTMaccsl (MOAMCTUPON, opra-

C1,C547 Mkx63B C2 C310mkx6,3B C4100mMkx63B  Hpyeckoe CTekNo) TONWMHON 5...6 MM,
|  Wupury seicTynos 7 y 3aroTosku GepyT

SA1 PaBHOW BHYTPEHHEMY AMaMeTpy noa-
LWIMMHWKOB, @ 3aTeM aKKypaTHO CKpyr-

. NFOT HANWIBHUKOM, OBUWBasChL TOro,
=—C5 4106k NOALIMMHUKA HEAEBANNCE HA HUX
6e3 nepekocoB n ¢ HeBOoMbLLUMM 3a30-

ca1—r pom. [lpu oOKoH4yaTensHolW cbopke
3B-L- BLICTYNbI OBMATLIBAIOT OOHWUM CNOEM

~ TOHKOW W3ONSALUMOHHOWM NeHTbl, nocne

R6 | 4ero ycTaHaBnvBaloT NOAWWMHWUKKM Ha

/! 1.2k| mecto. Onopy 8 M3roTagnMBaloT U3 TOro
Xe matepuana, YTO W OCHOBaHue, W
NPUKNENBAIOT K HEMY C TakuM pacye-

TOM, 4TOBL! OHA W TOYKW KOHTaKTa nog-
LUMMNHUKOB C NNOCKOCTLIO OBWXEHWS
o6pazoBany NpYMEpHO PaBHOCTOPOH-

newkeHve. o mepe 3apagkn KOHOEH-
cartopa Tok 6a3 yMeHbeLIaeTcs, U Yepes
HekoTopoe Bpems 06a COCTaBHbIX TPaH-
3MCTOPa 3aKpbLIBAIOTCH, Urpyllka ocTa-
Haenueaercs, a ceeroguon HL1 HaymHa-
€T CBeTWUTb XenTbiM CBeToM. Bo306-
HOBNEHWE OBWXEHWA Tenepb BO3MOXHO
nmbo Haxaruem Ha kHonky SB1, nubo
3amblkaHnem OfHOro U3 repkoHoB SF1,
SF2. B niobom 13 31X cny4aes KOHOeH-

HWIA TPEYrONBHKK.,

Hecyuyio ckoBy 2 crubaoT us nono-
Chl IMCTOBOW CTanu LWWPKHOIA okono 25
v TonwwmHon 0,8...1 mm. B GokoBbix (3a-
FHYTLIX) HaCTSX CBEPAAT OTBEPCTUS MO,
BaNMKW WU BUHTHI KPENNEeHWs SNneKTpo-
Asurarenei, a B BepxHein (no puc. 3) —
[Ba OTBEPCTUA ANA KPENNEeHWs Npyxu-
Hbl B M CTONLKO e — Nog, Hanpasnsio-
wue BuHTEN 5 (M3). Ha ocHoeaHum 9 ux

carop C4 BuicTpo paspsgutes qepes
peauctop RS 1 uMkn OBVXEHWS NOBTO-

3akpennsioT rakamu M3. OrpaHuyu-
TenoHble ckobut 3 crnbaloT 13 Nonocok

pUTCS BHOBB. Takum oBpasom, ons Toro
4yTOOKI MalLWHKa ABKUranack Henpepbis-
HO, He0BX0aMMO, HTODBEI FEPKOHE! BpEMSA
OT BPEMEHMW 3aMbIKanuck (Noa AeicTem-
€M paccTaBneHHbIX Ha WrpoBOM none
MarHWToB), He fOaeafd KOHOeHcaTopy
NONHOCTLIO 3apaauTees. MNocne Buixoga
MIPYLLKK U3 NOAA MarHWUTOB W Cneaylo-
e 3a STUM OCTaHOBKW XOf, NepexoauT

'] [+ o]
65
GB1 -
SA1
SB1 R2 (o e
o—{3—o VT3 VT4
c1 c2 6o o3
djfo KO oK RE
30 of o—i3—o
o o— o H|.1ooo\$
B—”ﬁRS Cc5 30 of o—r3—o gg,
dlle @ Ko oK R1
R5 R4 ca?" 6o o3
e—if3—o 60 VT2 VT1

NUCTOBOro antoMUHWEBOIO CMABa TOM-
wuHoi 1,5 mm. NMomumo ceoel oCHoB-
HOI QYHKLUMM — NPensiTCTBOBaTL U3BO-
payvBaHuio ckobbl 2 OTHOCWMTENLHO
BWHTOB 5 — OHW CNYXaT AR KPENNEHWA
neyaTHon nnaTel U KOHTERHEepa ¢ ane-
meHTamu Gatapen nuTaHus.

lepkoHel SF1 1 SF2 (cepun K3M)
MOHTUPYIOT Ha reTMHaKCOBOW NNaHke ¢

K OpYroMy Wrpoky, ¥ OH 3anyckaeTt

MaLLWHKY HaXKaTuem Ha kHorky SB1.
JeTanu anekTpoHHOM HYacTy MaLLnH-

KM MOHTWMPYIOT Ha Me4YaTtHoOW nnare w3

et
KSF1,8F2 =% = &
KM2 K M1

Puc. 2

NPONOXEHHBIMW NapannensHo ONWH-
HBIM CTOPOHaM MPOBONOHHLIMU LIMHA-
MW, KOTOPYIO MNOMELLAT Bnepegu
MalLMHKK (pue. 4). na aTtoro K ogHoii

WUITIOIVHURVH — ..OMTVd..
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M3 WWH NpUNansBaioT OTPEesKW TONCToM
NPOBOMIOKK, MPOTUBOMONOXHLIE KOHUBI
KOTOPBLIX W3OTHYTH B BUAE konew. [pwu
cbopke vx HaOeBalT Ha BbICTYNawLLMe
CHW3Y KOHLIEI BUHTOB 5 1 3aKpennsioT raii-
Kamu.

B MalumHKe npuMeHeHsl 3NeKTpPoaBW-
rareny noCTOSHHOrO TOKa OT AMCKOBOAA
OTCNYXUBLUEro CBOIM cpok DVD npovrpei-
sarens. Mx HOMUHanNeHOE HanpsXeHue
nutaHus — 5 B, B AaHHOM KOHCTRYKUMN —
okono 2,3 B. LLlapukossie NoglimMnHmnkmn —
opHopsigHble guameTtpom 35...40 mm.

MNepepn okoH4aTensHol cbopkoit peko-
MEHAYETCH MPOBEPUTL XOOOBYID 4HacTb B
paboTte Npu NUTaHUK anekTpoaeuraTenei
HanpsikeHuem 2,3 B. MpyxwuHy 6 cnegyer
nopno6paTts Takoil, HToBk! YCUnue Npuxu-
Ma HacajoKk Ha Banukax ABUratenei
00peanHeHHBIM  KOMbUaM  LIapuKOBbIX
NOALLMMHUKOB BbII0 MUHWMAMNBHBIM, HO
[0CTaTONHBIM N5 WX BPaLLeHus npu ne-
PEBOPOTE WUIPYLLIKK Konecamu BBepx.

Janee cHWMAaOT OrpaHU4UTENbHBLIE
CKOBEI, CBEPNIAT B HUX OTBEPCTUA MO, BUH-
Thl KPEMNEHWS MEYATHON NAATLl U KOHTER-
Hepa Ans aneMeHToB Gatapen nuTaHus.
3arem ux BHOBb YCTaHABNWBAKOT Ha MECTO,
3aKpennsioT Nnaty 1 KOHTENHEp 1 coenu-
HAIOT Mexy coBoil, € repkoHamMu 1 anek-
TPOABUraTENAMN TOHKUMW MOHTEXKHBIMIA
npoeopamu. NMokasaHHbie Ha pyuc. 4 "rono-
Ba" v napa "koHe4HocTel” MaagTta urpaior
WCKNIOYUTENBHO OEKOpaTVBHYIO ponb. Mx
CManBaioT U3 HEHYXKHBIX PadVofeTaneil Ha
HebOoNbLLIOW reTMHAKCOBOW MniaHke coob-
pasHo ceoeil ¢paHTasun. "LUei" — oTpe-
30K TONCTOA NPOBONOKWM — BCTaBNAOT B
Tpybky ©Gnuakoro guameTpa, npuKneeH-
HYIO K NNaHKe Wi KOHTERHEepY 3/1eMEHTOB
nuTanua. Bnarogapa Takomy KpenneHwio
"ronoea” Mpv NETNSHUM MaLUMHKKM MOBO-
paynBaeTCs U3 CTOPOHLI B CTOPOHY, O0-
Baenan UrpyLlke XusHenonobws.

YerpoicTBo MrpoBOro nons rokasaHo
Ha pmc. 5. OHO COCTOWUT U3 yKNaabiBaemo-
roxa cron 1 dasepHoro ocHosaHus 3 (pas-
mepamu npumepHo 700x700 mMm) ¢ Bbi-
CBEpPNEHHEIMW B HEM OTBEPCTUAMM MO,
MariuTel 4 (dbeppuToBbie AMAMETPOM
40 MM 1 Bonee) M HANOXEHHOrO Ha HEero
CBEepxy COBCTBEHHO NONS 2, NPeACTaBNsAo-
wero coboi NUCT NPO3paYHoro opraHuHe-
CKOro cTekna TonmHon 3...4 MM © npu-
KNEEHHBIMW MO NEPUMETPY OrpaHU4UTESb-
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LWMHKA OCTaHABNMBaNack, He Aoesxas [0 N
HWX, pasmepbl OCHOBaHWS 3 AOMKHLI BbiTh
MeHbLUE pasMepoB nons 2.
MrpoBbiM NONEM MOXET CAYXWTb U 10- K SB1, R3, R5
BEPXHOCTE TEMHOrQ rnagkoro crona, VT6 KT315B
ecnM BMECTO MarHuTos ucnonssosate Puc. 6

6envie BymaxHble KpyXKW OuameTrpom
30...40 mm, a BMECTO repkoHOB — GOTO-
TRAH3UCTOP (HanpUMep, U3BNEYEHHLIV U3
NATUAOMMOBOrO AMCKOBOOA CTaporo

komnblotepa “"Pobotpor”). K ycTpoiictey
YNpaeneHws OBUraTensimMv erc nogkio-
4aloT, KaK NoKasaHo Ha puc. B (Hymepauwma
HOBbLIX AETaned NpogoskaeT Ha4aTyl Ha
puc. 1). PoToTpaHauncTop VT5 1 peavcTop
R7 oBpaayioT genurens, C KOTOPOro 4acTb
HanpsXeHns NuTasua yepes peauctop R8
nopaertcs Ha Gazy TpaHauctopa VI6. B
OTCYTCTBME OCBELLEHWSI CONPOTUBNEHUE
$OTOTPaH3MCTOPa BEIMKO M HanpsKeHne
Ha Gase TpaHaucTopa VT6 HepocTaTouHo
N5 ero otkpeieadva. MNpw "Haeape” dorto-
TpaHaucTopa Ha ByMakHbIl KpyXoK oTpa-
JKEHHLIA 1M CBET NonaaaeT Ha doToTpaH-
3uctop VTS 1 ero conpoTUBENeHVe pesko

K*—"GB1

ymeHbliaeTcs. B peaynsrarte HanpsxeHue
Ha Base TpaHaucTopa VT6 noBLiLAaeTCs, OH
OTKpLIBAETCS, paspsxan koHpeHcaTop C4,
u mynsTMBMBpaTop HauyvHaer paboTtartb,
rnooYepesHoO NOQKIINHan anekTpoasurare-
1 k Batapee nuTaHus. YYyBCTBUTENEHOCTH
Takoro Aardvka perynupylot nopnbopom
peaucTopa R7.

Kak 1 repkoHsl, doToTpaHaucTop ycta-
HaBNWBAKOT Ha BLIHECEHHON Bnepeq nnax-
K& W OPWEHTUPYIOT Tak, 4ToBbl NNOCKOCTL
ero okowka 6Geina obpalleHa B CTOPOHY
ABVDKEHWUA, YrON MEXIY HEelM U NNOCKOCTLIO
ctona He npeekiwan 20...30°, a 3asop mex-
[y OKOLUKOM W MOBEPXHOCTLID cTOna —
2...3 Mmm.

Wrpa B nwobom BapuaHTe npoxoamT
TaK: pasnoXxwe MarH1Tbl B INeMKn MrPoBOo-
r0 Nong (Mnn ByMaXKHLIE KPYXKU Ha CTone)
W MOBEPHYB OBVXOK NOACTPOEYHOrO pe-
auctopa R3 B BeiOpaHHoe nonoxeHwe,
Urpok. pepxa Maaer B pykax, Bknwuaer
NUTaHWE 1 OTCAEXWBAET BPEMEHHLIE WH-
Tepeassl BpalleHus KONec 40 OCTAHOBKA.
3arem cTaBUT MALLWHKY Ha Mose u 3anyc-
Kaet Haxartuem Ha kHonky SB1. Cekyw-
[OMEP BKIIOYAIOT C HAYaloM CBeYeHus
ceetoamona HL1 kpacHbIM unun 3eneHbiM
CBETOM, @ BbIK/II0YalOT NOCNEe NOABNEHUA
JKEenToro. 3atem HacTyrnaeT oYepeb crne-
AYIOLEro urpoka.

MNMoTpebnsemblil UrpyLLKOR TOK BO Bpe-
MA AsvkeHus pocturaet 120 MA, noato-
MY OJIA ee NUTAHWA PEKOMEHLYETCH UG-
NoNb30BaTh LWENoYHLIE anemeHTsl AA no-
BbILUEHHOW TOkoOTHa4wn. HanaxusaHue
ceoputea k noabopy konpeHcatopa C4
(ons nony4eHus MUHWUMansLHOro UrPoBO-
ro MHTEpBana) u 3asopa Mexay faTynKa-
MW 1 MOBEPXHOCTBIO UrpoBOro nons (ans
obecneyeHns YeTKOW peakumy MailuHKn
Ha BCTPEYEHHBIN MarHUT unmM GymMadkHbIA
KPYXOK). L]



B Hayane atoro roga PockomHansop
NPUHAN peLleHWe 0 BHeCeHWW papa
WM3MEHEHWIA B CUCTEMY NO3LIBHBIX CUIHE-
noe (gmanee — nMPOCTO MO3bIBHLIX)
paguoniobuTenbcknx  paguocTaHumii,
lNonHblA TEKCT COOTBETCTBYIOLLErD AO0KY-
meHTa ("MeToguyeckux marepuanos no
nopsaky 06pasoBaHna NO3LIBHBLIX CUrHa-
NIOB ANs ONO3HaBaHWs Pagvo3NeKTPOH-
HLIX CPEACTB IpaxAaHCKoro HasHauve-
HUR"), B KOTOPOM COOEPXWUTCH 3Ta
uHdopmauus, umeeTcs Ha caiite Cowosa
paguonioButenen Poccun. OH pasme-
weH no agpecy <http://www.srr.ru/
DOCUMENTS/metod_obr_calls.pdf>.
Mbl MPYBOAVM NULLIE Y4aCTb 3TOrO OOKY-
MeHTa, KoTopas HeobGxoguma KOpOTKO-
BONHOBUKaM 0N NOBCEAHEBHON paboThl
B adupe.

OCHOBHOW NpWHUKN HOPMUPOBAHWA
NO3bLIBHLIX NIOBUTENBECKUX PAAMOCTaHLIWIA,
KOrga no rossiBHOMY MOXHO OHO3Ha4YHO
onpepenuTe obnacTte (kpain, pecnybnuky
W T. A.) COXpaHeH, ECTECTBEHHO, B MOOM-
duumposaHHoi cucteme. Ho B Hel mncye-
3aeT NMPWBLIYHOE MOHATWME “paguoniobn-
Tenbckue paloHbl”, onpeaensBlieecs
paHee no uMdpe B NO3LIBHOM.

MNoskiBHBIE pagvocTaHunin nibutens-
CKOl KW NOBUTENLCKOW CNYTHWUKOBOW
cnyx6 0BpasyioT 13 ABanuaTu LwecTtn Byks
nartuHckoro andaeuta 1 undp. Kupunnm-
Lia B MO3bIBHBIX HE MCNOML3YeTCH.

Onu cocToaT ua npedukca n cyppuk-
ca. MNMpedwke cogepxut Byksy R unu nse
bykebl 13 cepuit RA—RZ n UA—UI (atn
6nokn Buipenersl ITU papwoctaHumam
Poccuiickoin Pegpepaumn) n umdpsl. Cne-
LyOLWMIA 38 HUM CyPdUKC COOEPXUT OT
O[HOro 00 Y4eThipeEX CUMBOSOE, NMOCNEMN-
HUM M3 KOTOpbIX 0BS3aTensbHO A0MXKHA
ObiTe OykBa. [Mo3bIBHBIE HE AOMXHBI CO-
[EepXaTbk COYETaHWsl, KOTOPble MOXHO
NpuHATE 3a curHansl GepncTewa unw 3a
Lpyrue curHansl TaKoro e popa, covera-
Hus Gyks u3 cepum QRA—QTZ, a Ttakxe
HebnaroaeyyHble codeTaHuns 6yks. Mo3bis-
HbIE BPEMEHHOr0 WCMONb30BaHWS MOMYT
conepxats B cyddukce Bonee YeTbipex
CHUMBOJOB.

Uudpa npedwmkca v nepsas Oykea
cyddukca onpenensiioT TeppuTopuans-
HYIO NPWHALNEXHOCTE PaguoCTaHLMK K
cybwekTy Poccuiickoii Pepepaupn. OHm
[OJHB COOTBETCTBOBaTL pacnpepene-
HKID, NpUBeaeHHoMY B Tabn. 1. B nosbie-
HOM BPEMEHHOro MCNonL30BaHus Ludpa

NMo3bIBHBIE

noouTenbcKkux paavwocrtaHuum Poccum

npedukca u nepeas OGykea cyddukca
MOTyT HE COOTBETCTBOBaTb 3TOMY pac-
NpeaeneHunio.

WcknoyeHusa: no3siBHOH, npuHagne-
xaswwii 3. T. KpeHkento, 1 No3biBHLIE 117151
0ro3HaBaHWs PEANOCTAHLIMIA CrIOPTUBHOMW
panuoneneHrawmm.

[na paguoctaHumin paguoniobutenein
Nepeoil Kareropuwu nossbieHele obpasyioT
13 Bnokoe ROAA—R9ZZ (3a ncknioyeHnem
cyddukca HQ), RAOAA—RZ9ZZ, UAOAA—
UI9ZZ, RAOA—RZ9Z, UADA—UI9Z,

[na pagvocTaHuvii paguoniobutenei
BTOPOW KaTeropuy nossiBHule obpasyloT
n3 6nokoe ROAAA—R9ZZZ, UAOAAA—
UAQZZZ.

B noabiBHBIX 3TUX PAOMOCTaHLWIA HENb-
3ag vcnonb3osate npedwkcsl RBO—RBY,
REO—RE9, RH—RH9, RI0—RI9, RPO—
RP9, RR0O—RR9 n RS0—RS9.

[Ons paguoctaHuwia papwoniobuTtenei
TpeTbel kaTeropuv nossieHbie 0bpasyoT
n3 Bnokoe UBOAAA—UDY9ZZZ, UFOAAA—
UGYZZZ.

Ons pagnocTtaHumii papuoniobuteneit
4YeTBEpPTO KaTeropuMu noabiBHble obpa-
aylor uz 6Hnokoe UEOAAA—UESZZZ,
UHOAAA—UI9ZZZ.

Lns NioBUTeNLCKMX PaguoCTaHLnin npu
NPOBEAEHNN TPEHWPOBOK W COPEBHOBA-
HWiA NO PaaMOMHOroB0opBI0 NO3LIBHEIE 06-
pasyioT ua 6nokos UBOAAAA—UBSZZZZ.

Ons MoBUTENLCKUX PETPaHCNATOPOR
no3sbieHbie 06pasyoT na Gnokos RROAA—
RR9ZZ, RROAAA—RRY9ZZ7Z.

Ona  nobuTensCkux paguoMasikos
noasiBHbIe 0bpaaytoT U3 6nokos RBOAA—
RB9ZZ.

[na niobuTensckux CnyTHMKOB MNO3bIE-
Hble obpasyioT 13 Bnoka RS00S—RS99S.

Ona nobutensckux paguocTaHUmi
aKcneanumini Ha OBLEeKTEl KOCMWYECKOro
6asnpoBaHMA MO3LIBHBEIE BPEMEHHOro
vcnone3osadma obpasyoT u3 Bnokoe
RS00ISS—RS99ISS.

Ona nobuTensCkux paanocTaHLMin
MONAPHbIX CTaHUWiA, Opendylowmx BO
nepax CepepHoro JlenoBUTOro okeada,
nossiBHbIe 06pasyoT M3 Gnokoe ROOSP—
RO9SP, roe uwdpel COOTBETCTBYIOT HOME-
py NONSPHON CTaHLMK.

Onsi nioBuTensCKMX paauocTaHuui,
paboTalolmx 13 AHTapkTiuabl U C OCTPO-
BOB, N03bIBHbIE BPEMEHHOI0 MCNONLE30Ba-

- 1A oBpazyioT ua 6nokos ¢ npedukcom Rl

B COOTBETCTBUW C pacrnpeneneHvemM, npm-
BefeHHbIM B Tabn. 2.

Ten. BO07-68-89
E-mail: mail@radio.ru

Ona nobuTensckux pagnocTaHumin
NPy NPOBEAEHMM OpPraHu3yemeiX KU npo-
sogvmbix  Coo3om  papuonwobutenei
Poccuv meponpuaTHA NO3bIBHBIE Bpe-
MEHHOro Mcrnons3oBaHua obpasylT n3
6nokoe ROSRR—RY9SRR, ROHQ—R9HQ.
MoasiBHOW BRAEM wcnonkayercs TONeskKo
[N8 MEPONPUATHIA, NOCBALLEHHBIX Namsi-
1 3. T. KpeHkens.

Lns noBuTenbCKknx paguocTaHunin npu
MPOBEAEHMM MEPONPUATUIA B paMKax
memMopuana "lMobepna” nosbiBHble Bpe-
MEHHOIro MCNonb3oeaHua 06pasylTea 13
6nokoe ¢ npedukcom RPO—RPI u cyd-
duKcom, cocTosimm He Bonee uem w3
HETLIPEX CUMBOJIOB, NOCNEOHUM U3 KOTO-
pbix nomkHa 6Tk Gykea.

Ans  nobutensckux paguocTaHuui
YHACTHWKOB O4YHLIX TYPOE MEXOYHapOm-
HBIX U BCEPOCCHWCKMX COPEBHOBaHWA No
paguocensu Ha KB 1 YKB, BknioYeHHbIX B
eaVHBIA KaneHaapHelii nnad denepansHo-
ro opraHa WCNONHWTENLHOM BnacTu B
chepe crnopra, NO3bIBHLIE BPEMEHHOIO
vucnone3osaHus obpasyiotcs u3 6nokos
ROA—R9Z, ROOA—R99Z, RO0OAA—R99ZZ
(3a wckmoYeHrem Gnoka no3bIBHBIX CUr-
Hanoe ROOSP—R99SP).
~ [oz3biBHEIE pagnoOCTaHUMi TPeTbeid w
4YETBEPTOW KAaTEropuiA NpUCBanBaloT B an-
dasuTHOM nopsake. s paguocTaHumi
NEepBoil 1 BTOPOI KaTeropuii No3biBHble
0BpasyloT U3 Yucna ceobBoaHbIX coYeTa-
HWI CUMBOIOB COOTBETCTBYIOLLMX BrOKOB.

Paguonobutens BTOPOR KaTteropum, y
KOTOPOro no3siBHOW 0Bpa3oBaH B COOT-
BETCTBUW C JaHHBLIMW NPaBuNamMmu (CM. Bbi-
we), npu Nony4eHun Nepeoii kateropum
MOXET HE M3MEHHATL NO3bIBHOW. B ocTans-
HBIX CIy4aax npu MamMeHeHun Keanuduka-
UMy papuoniobuTens MNO3LIBHOW curHan
LOMXEH COOTBETCTBOBaTL HACTOALLEMY
nopsiaky.

PaspeluaeTca npogomkaTe UCNonb3o-
BaTb paHee 0bpa3oBaHHbIE MO3bIBHLIE (HE
COOTBETCTBYIOLME HACTOALLEMY NOPSAKY)
paguoniobuTensmM, MOAy4MBLLUMM MX A0
1 anpens1970 roga. IT0 Xe OTHOCUTCH K
no3sbieHbLIM ¢ npedmkcom U0—U9 — seTe-
paHbl Benvkon OTe4eCTBEHHOIN BOWHLI W
KOCMOHaBTHL.

B cnyyae aHHynMpOBaHWs MO3bIBHOIO
MOBTOPHOE ero NpUCBOEHWE APYromy du-
3U4ECKOMY MNW I0PUOMHECKOMY NLY BO3-
MOXHO HE PaHEeE; 4EM Hepe3 AeCHTh JIET.

Onepartopbl  NIOOUTENLCKUX pagvo-
CTaHuuit B 06R3aTensHOM NOpPsaKe O0mK-

e — .



L]
[]
L]
L]
L]
L]
L]
L ]
L]
L]
L ]
L]
-
L ]
L]
L 2
L
L ]
L]
L ]
L]
L
L ]
L]
L]
[
L]
L]
L ]
L ]
L]
L]
L]
]
L ]
L ]
L]
L]
L]
o
-
i=3
o™
=
-
2
%
o

Tabnuua 1

"PAAUNO" — O CBHA3MU

3E Opnoeckas obnacTtb

0A KpacHospckuin kpai 3E MockoBckas obnacTtk

0B KpacHosipckuid Kpai 3G Jlvneukan obnactb

oc XabapoBckuit kpaii 3H Mockoeckas o6nactb

0D Espeiickan aBToHOMHas 06nacTb 3l Teepckas obnacte

OF CaxanuHckas obnacte 3K BopoHexckas obnactb

OH KpacHospckuii kpait 3L CmoneHckas obnactb

ol MaragaHckas obnacts 3M Apocnagckaa obnacts

0J Amypckas obnacTte 3N Koctpomckas obnacts

0K YyYKOTCKMIA aBTOHOMHBII OKpYr 30 BopoHexckas obnacte

OL Mpumopckuii Kpaii 3P Tynsckas obnacte

00 Pecny6nuka BypsTtus 3Q BopoHexckas obnacie

0Q | Pecny6nuka Caxa (SkyTwsi) 3R | Tambosckas obnacts

OR WpkyTckas obnacts (YcTb- 38 PasaHckas obnacte
OpAabIHCKWiA BypaTekumin 3T Hwxeropoackas obnacte
8BTOHOMHbIW OKpYr) 3uU WeaHoeckan obnacte

0s WpkyTckas obnacrte 3V Bnagumupckas obnacTe

oT WpkyTtckas obnacte 3w Kypckas obnacrk

ou 3abaikansckuii kpai (YuTuHekan 3X Kanyxckas obnacte
obnacte) 3y BpsHckas obnacte

ov 3abaiikanbckuii Kpai (ArMHCKUIA 3Z Benropopackan obnacte
BypATCKWiA aBTOHOMHbI OKPYT) 4A Bonrorpapckas obnacrb

ow Pecnybnuka Xakacus 4B Bonrorpanckasa obnacte

oX Kamuarckwmii kpain (Kopsikckwia 4C CapaToeckas 0bnacTb
aBTOHOMHBI OKpYT) 4D CapaTtoBckas 06nacTs

oy Pecnybnuvka Teiea 4F MeHseHckas obnacTe

(840 Kamuatckui kpain (Kamyartckas 4H Camapckas obnacTb
obnacte) 41 Camapckas o6nacTb

1A Cankr-letepbypr 4L YnbsaHoBckas 06nacTb

1B Canxr-lMeTepBypr 4M YnbAHoBckas obnactb

1C TleHunHrpagckas obnacrs 4N KvpoBcxas o6nacts

1D TNeHnHrpagckas obnactb 4P Pecny6nuka TatapcraH

1N Pecnybnuka Kapenus (TatapcraH)

10 ApxaHrensckas obnactb 4Q Pecny6nuka TarapctaH

1P HeHewukni aBTOHOMHEIA OKPYT (TarapctaH)

1Q Bonorogckas obnacte 4R PecnyBnuka TatapctaH

1T Hoeropogckas obnacrte (TatapcraH)

1w MckoBckas obnacts 48 Pecnybnuka Mapuin 3n

1Z MypmaHckas obnacTtb 4U Pecnybnuka Moppoensa

2A Mockea 4W YamypTckas Pecnybnuka

2B Mocksa 4Y Yyeawckas Pecnybnuka —

2C Mockea Yysalums

2D Mockoeckana obnacrb 5A Mockea

2E OpnoBckas obnacte 5B Mocksa

2F KanuHwHrpagckas obnacts 5C Mockea

2G Nuneukas obnacts 5D MockoBckas 0bnactb

2H MockoBckas 0bnacrb 5E Opnoeckas obnactb

2l Teepckan obnactb 5F Mockoeckas obnactb

2K KanuHuHrpagckan obnacte 5G Jluneuxas obnacts

2L CmoneHckas obnactb 5H MockoBckas obnacts

2M HApocnaeckas obnacte 51 Teepckas 0bnactb

2N Kocrpomckas obnacts 5K BopoHexckas obnactb

20 Bopoxexckas obnacre 5L CmoneHckas obnactb

2P Tyneckas obnactb 5M Apocnasckas obnactb

2Q BopoHexckasn obnacts 5N KocTpomckas obnactb

2R Tamboeckan obnacTts 50 BopoHexckan obnactb

28 PsasaHckas obnactb e Tynbckan obnactb

2T Huskeropogckas obnacte 5Q BopoHexckan obnactb

2U MBaHoBckas obnacts 5R Tamboeckas obnacte

2V Bnagumupckas obnacts 58 PszaHckan obnacTts

2W Kypckana obnacte 5T Huwxeropogckas obnactb

2X Kanyxckas o6nactbe 5U Weanoeckan obnacte

2Y EpsHckas obnacte 5V Bragumupckas obnacte

2Z Benropogckas obnacte 5W Kypckas obnacts

3A Mockea 5X Kanyxckas obnacre

3B Mockea aY. BpsiHckas obnacte

3C Mockea 52 Benropogckas obnacte

3D MockoBckan obnactb B6A KpacHoaapckuii kpait

6B KpacHopapckwit kpain

6C KpacHogapckuii kpaid

6D KpacHogapckuii kpaid

6E KapavaeBo-Yepkecckasn
Pecnybnuka

6F CTaBpononbckuii kpai

6G CraBpononbckuii Kpaw

6H Craspornonbckuil kpai

6l Pecnybnuka Kanmblkms

6J Pecnybnuka CesepHas Ocetus-
Ananus

6L PocroBckas obnacte

6M Pocroeckas obnacrs

6N Pocroeckas obnacts

6P YeueHckas Pecnybnvka

6Q Pecnybnuka WHrylwerus

6U AcTpaxaHckas obnactb

W Pecnybnuka darecraH

6X KabapawHo-bankapckan
Pecnybnuka

B8Y Pecnybnuka Anuires (Ageiresn)

8Y Pecnybnuka Aguires (Ageires)

7A KpacHopapckuit kpan

7B KpacHopapckuit kpain

7C KpacHopapckuit kpai

7D KpacHopapckuid kpaw

e Kapauaero-Yepkecckan
Pecnybnuka

7F CTraBpononbCkuiA Kpan

7G CraBpononbkckuid kpai

7H CraBpononbckuii Kpaii

7l Pecnybnuka Kanmblkus

7J Pecny6nuka CesepHas OceTus-
Ananua

7L Pocrosckan obnacre

M Pocrosckan obnacte

7N Pocrosckas obnactb

7P YeueHckas Pecnybnuka

7Q Pecnybnuka WHrywetus

7U AcTpaxaHckaa obnacrtb

W Pecnybnuka [arectan

7 KabapawHo-Bankapckas
Pecnybrnvka

8A YenabuHckasa obnacrs

8B YenabvHckan obnacts

8C Ceepanoeckas obnacts

8D Ceepanosckas obnactb

8F MepMckmin Kpain

8G Mepmckuit Kpait

8H Tomckas obnacte

8l Tomckas obnacTe

8J XaHTeI-MaHCUtCKMiA aBTOHOM-
el OKpyr - KOrpa

8K FAmano-HeHeuknin aBTOHOMHBIN
OKpYT

8L TiomeHckas obnactb

M Omckan obnacte

8N Omckan obnacrb

80 Hosocubupckas obnacts

8Q KypraHckas obnacte

8R Kypravckasn obnacte

8S OpeHbyprekas obnacre

8T OpeHnbyprckas obnactb

8u Kemepoeckas obnacrs

8w Pecnybnuka balukoptocTtaH

8X Pecnybnuka Komu

8Y AnTaiickuii kpait

87 Pecnybnuka Anrai

9A YennabyHckan obnacte




9B Yenabuxckas obnacrs

aC Ceepanoeckas obnacts

9D Ceeppanoeckas obnactb

9F lMepMckuii kpai

9G Mepmcruii kpait

9H Tomckas obnacte

9l Tomckas obnactb

9J XaHTbi-MaHcuitckmin aBTOHOM-
Hblil OKpYr - KOrpa

9K Amano-HeHeLKnin aBTOHOMHbI
oKpyr

aL TiomeHckas obnacrb

9M Omckas obnacte

9N Omckas obnacrts

90 Hoeocubupckas obnacts

aQ KypraHckas obnactb

9R KypraHckas obnactb

gs OpeHbyprckas obnacte

9T OpeHbyprckas obnacts

9u Kemeposckas obnacte

9w Pecnybnuka BawkopTocTtaH

9X Pecnybnuka Komu

9Y AnTaicKkui Kpan

9z Pecnybnuka AnTait

CTpaHbl, NpyU NepemMelleH B npeaenax
opgHoro cybwekta Poccwuiickoit @epepa-
umn Ldpy K NO3LIBHOMY He 00BaBnsoT;

— nNpu nepepaYax nop KOHTponem
YNpaensiowero oneparopa, nvua, Npoxo-
AaLero obyveHue 1 He MMEeIoLLEero KBanm-
dukaunm paguoniobutens, aobasnswoT
6ykBy "N" (32 UCKJIIOYEHWEM CRYYaEeR yda-
CTVS B COPEBHOBAHWSAX);

— MPU UCNONL30BAHWUKM PAAMOCTaHLMK
B KaQ4eCTEE 3X0-peTpaHcnsTopa — coye-
TaHue Byks "RR";

— MpW KPaTKOBPEMEHHOM MWCTMONL30-
BaHWW PASVOCTaHLIMK B KAYECTBE Manka —
coyeTtaHue Oyke "RB".

B cnyyae, ecnv ycnoeus Wcnons3oea-
HUA MOBUTENBLCKOR PaauoCTaHUMK O4HO-
BPEMEHHO COOTBETCTBYIOT HECKONLKWUM
BapMaHTam U3 NepeyuceHHLIX Boille, Uc-
noneL3yoT Bce HeobBxoaumble AOMNOMAHE-
HUA.

Onepatopbl  MOGUTENLCKUX panuo-
CTaHUMin MOryT TaKKe Mocne Mo3bIBHOro
Mcnonb3oBaTh cnepylouwwe Heobaaatens-
HbIe AONONHEeHWSN:

— Npy Nepega4ax w3 nonesblX ycno-
BUIA (2BTOHOMHBIM WCTOYHWK MWTaHWSA) W

npyv WMCNoNbL30BaHWKM Hocumblx P3C
no6aensioT natnHekylo Gykey “P;
Ta6nuua 2

Tepputopus

Bnoku Ans no3bIBHBIX

AHTapKTUKa

RIMANA—RI1ANZ

3emns OpaHua Mocuda
1 0. Buktopus

RI1FJ, RITFJA—RIFJZ

0. Manbiit Beicoukuit

RITMV, RIMVA—RITMVZ

Hoeas 3emnsa

RI10, RITOA—RI10Z, RI1OAA—RI10AZ

0. Konryes

RIMP, RITPA—RI1PZ, RITPAA—RITPAZ

CesepHas 3emns (BknoYan ocTposa
Manbiit Talimelp, CTapokaaoMcKoro,
Maiickue, leitBepra, Ceprest KupoBa,
Waeectuin LMK, Apkruyeckoro
WHecTutyTa, Ceepapyna, BopoHuHa,
Yenunenusn, Limuara, Buae,
Yiwakoea)

RIOB, RIOBA—RIOBZ, RIODBAA—RIOBAZ

0. MoHEI

RIOC, RIOCA—RIOCZ, RIOCCAA—RIOCAZ

Kypunksckue ocTpoea (3a
WCKMoYeHemM ocTporoe Mapamylinp
v ATnacoga)

RIOF, RIOFA—RIOFZ, RIOFAA—RIOFAZ

0. Bpanrens (Bknioyas o. Nepanba)

RIOK, RIOKA—RIOKZ, RIOKAA—RIOKAZ

Mepngexsu ocTpoBa

RIOQA—RIOQL, RIODQAA—RIDQAZ

Hosocubupckie ocTpoBa

RIOCQM—RI0QZ, RIOQCA—-RIDQCZ

0. KaparvHckuia

RIOX, RIOXA—RIOXZ, RIDXAA—RIOXAZ

KomaHgopckue ocTpoBa

RIOZ, RIOZA—RI0ZZ, RIOZAA—RIOZAZ

Peaepe

RITN, RIMNA—RI1NZ

Peaeps

RION, RIONA—RIONZ

Hbl cCamocTosTENbHO A06aBnATL nocne
CBOEro No3biBHOro OOMNOMHEHWA, XapakTe-
pusytowme ocobbie YyCnoBua MCnons3osa-
HWS pagvocTaHuvK. JononHeHue A0/KHO
B6bITh OTAENEHO OT NO3bLIBHOMO 3Hakom /"
(B TenerpadHOM pexMME) MNK CroBamwn
"apobe”, "cnaw” (B TenedoHHOM pexu-
Me). OHM NPUMEHSIOTCH B CREeyiowimnx
cny4asnx:

— Npwy nepepaqax B Nepuos BpemeH-
HOrO HaXOXAEHUS YNPABASIOWEro onepa-
TOpa Ha TeppuTopuM Apyroro cybwnekra
Poccuiickor Pepepaunn pobasnsioT
undpy, COOTBETCTBYIOLLYIO TPaaWLMOH-
HbIM  PaguoniobuTenbCkumM  paiioHam

— nNpu nepegayax ¢ MNOABUNKHbLIX
CPeAcT., NOANEXalx rocynapCTBEHHON
perncTpaumm B yCTaHOBNEHHOM nopsake
(aBTOMOGUMNL, MOTOUMKN, NOOKa, sxTa,
NepefevraloLLancs BO BHYTPDEHHUX BOAOE-
Max, v T. 4.), nobasnaoT Gykey "M";

— Npy nNepegayYax ¢ MOPCKUX CYOOB
nobasnawT Bykesl "MM™;

— Npy nNepepaYax ¢ HaxoasLMxcs B
noneTte 3aperucTpPUpPOBaHHBIX B YCTAHOB-
NIEHHOM NOPSAAKE NeTaTeNbHbIX 1 BO3AYXO0-
nnaearensHbiX CpeacTe AobasnaioT Bykebl

-"AM

—'npu nepepadax ¢ obLekTa kocMuyec-
koro 6aanposanns nobaenaoT Gykey "S".

HA JIIOBUTEJIbCKUX

| ANANTASOHAX

CopeBHOBaHUA

pexabpe ByoyT NPOXOAWTL TPAANLMOHHLIE

MEXYHAPOHLIE COPEBHOBAHWS MO PagMo-
CBA3WM HA KOpOTKMX BOnHax MEMORY LIVES
FOREVER CONTEST ("Mamsts"). OHu nposo-
asTea B cy660TY TPETLErO MONHOMO BbIXOOHOTO
nekabpr ¢ 5 o 9 UTC. B atom rogy — 18 pe-
kabps. Buak patotel — CW, SSB. dvanasoHs:
80, 40, 20, 15 1 10 meTpoe.

3ayeT NpoM3BOAMTCS TONBKO MO BCEM AWa-
naszoHam B NaTW nogrpynnax (otgensHo CW,
SSB 1 MIXED):

— PagnocTaHUMK © OAHUM ONEPAaTopoM, pa-
GoTaLMe B NaMATh O APY3bsX U HACTABHUKAX;

— pagMocTaHLMK C HECKONBKMMKW OnepaTo-
pamu, paboTaloLme B NaMaTh O "3aMONHaBLLIEM
Knioye”;

— ECE OCTallbHble pafuocTaHuMn ¢ OgHUM
onepaTopom;

— BCE OCTanbHbIe PaguoCcTaHumM ¢ He-
CKOMLKUMK Onepartopammn;

— Habnoparenu.

KoHTponsHele Homepa coctost ua RS(T) n
Bo3pacrta onepatopa. KonnektvBHbie pagno-
CTEHUMW NEPefalnT CPeaHWi BO3PacT oneparo-
POB KOMaHAB! (OHA JOMKHA COCTOATL HE MeHee
Hem M3 ABYX HEnOBek). Y4acTHWKW COpeBHOBa-
HWiA, NOXENABLUWE MOYTUTL NamsTh CBOMX ApY-
36 UK YUMTEnNeid, MOryT NepenasaTh AOMONHN-
TeNbHYIO MHDOPMaLWID 1 JaBaTh Tem CambiM 3a
3TO KOPPECNOHABHTAM AONONHUTESNbHLIE OYKW.
Mpumep: UASWW DE RW3KKK 59927/UA3VCS
33 (27 — eoapact RW3KKK, 33 — uucno ner,
koTopoe npoxan UASVCS). B namate o6 ogHom
1 TOM Xe denoseke moxer paborate moboe
4yucno paguwoniobuteneid. Cornacoecieats paGo-
TY B NaMATh O APY3bAX U YHUTENSX HU G KEM HE
Hapno. OrpaHu4eHue — B TEYEHWEe OBHUX COPeB-
HOBaHWMA MOxHO paBoTaTe B NaMATh TONbKo of
OAHOM KOPOTKOBONHOBUKE. B namstes 0 Havanb-
HUKE KOMNEKTMBHOW pPaaMoCTaHLMKM, He WMes-
LUEM NMYHOMO NO3BIBHOIO, YYACTHUKW MOMYT ne-
PenaBaTh B KOHTPOJ/IBHOM HOMEDE €€ NO3LIBHOIA,
yepes apobk nocne Hero — Gyksy "U™ (Y — yuu-
TENb) W COOTBETCTBYIOWME UMdpbl Bo3pacTa SK.

Ou4K¥ HEYUCNRIOTCA B COOTBETCTBUM C BO3-
PacToM B NPUHATOM KOHTPONBHOM HOMEPE.
HYucno oukoe 3a QSO co craHumamm, pabortan-
WKMMK B NamsTe O KOANErax, Onpepgensiercs
CYMMOWM [ABYX BO3pPacTOB W3 KOHTPONbHOrO
womepa. MOBTOPHbIE CEA3WM paspeLlalnTcs Ha
pasHbix AnanasoHax, a B CMeLUaHHOM 3aveTe —
W H& OOHOM, HO PasHbLIMW BUEaMK paboTsl,

OxoHYaTENbHEIV PE3YNBTAT — CYyMMa OYKOB
3a CBA3N.

Bce pagmocTadumm, paboTagiume 3a "aamon-
YaBLLUMIA KMoY", By YT OTMEYEHL! KOHTECT-AuNnNo-
Mamm xypHana "Pagwo”. Cpeow paomocTaHumi,
He pabotaslimx 3a SK, KOHTECT-Aurnnomamm
OyayT OTMEHEHB! TE, KTO MOKAXET Nyudlinii pe-
3YNLTAT B KAXO0M W3 3a4ETHLIX NOArpYynn.

OT4eThl PEKOMEHOYETCA NPENOCTaBNATE B
Buoe d¢aina B dopmare EPMAK (Bapwadt
Cabrillo ¢ HEKOTOPEIMW M3MEHEHWANMM B 3aroNos-
ke). Bonee noopoBHo cam GopmMaT U BAPWAHTEE
3aronoBKa ANf PAsNHHBIX 3a4ETHBIX FPYNN NPKU-
seneHsl Ha caite CPP (no appecy http://
srr.ru/CONTEST/ermak/index.html). ®aiin
oTHETa MPMCOBAMHAETCH K NMCBMY, 8 B Teme
nmcema (subj) ykaswiBaIOTCA TONBKO HasBaHwe
COpeBHOBaHWIA (B COOTBETCTEMM CO CIWCKOM
dopmara EPMAK) v nosuiBHOR y4acTHMKA.
Hanpumep: RADIO-MEMORY UAZXX. 3aveTHyio
rpynny W niobsle apyrive AaHHee 30eck NpUBo-
[OMTb HE Hado. B kaxaoM nuceme Hago oTnpas-
NIATE TONLKO OAMH OTHeT. M0 NoNY4eHHbIM 3NeKT-
POHHBIM OTYETAM YYACTHUKaM BLICHINAKTCA NoA-
Teep¥aeHun. E-mail: <contest@radio.ru>.

BymaxHble OTYETbl HaAo HanpaensTb No
appecy: Poccwa, 107045, Mockea, Cenneep-
cToe nep., A. 10, pegakums xypxana "Paguo”.

KpaiiHwii cpok BeiCkiNkK oT4eTos 18 sHeapa
2011 roga. il
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@ Ycunurtesnb MOWHOCTHU

C TOHEPOM UM NnpecesieKTopom
Hukonaii F'YCEB (UA1ANP), r. Cankr-lNerep6ypr

"PAAUNO" — O CBHA3MU
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Hepemco NMo MNpUYUHE OrpaHWYeHHbIX
BO3MOXHOCTE BCTPOEHHbIX aHTeH-
HbIX TIOHEPOE MMMNOPTHLIX TPaHCWBEPOB
pagnoniobuTent B8 OONONHEHWE K HUM
W3roTaBNMBAIOT BHELUHWE NaMMOBbLIE YCU-
NUTENN MOLLHOCTH, KOTOPLIE HE TONBKO
NOBLILLAIOT JHEPreTUKY pPaguocTaHumMK,
HO W TMO3BOAAIOT COrNAcoBaTb BLIXOA,
TpaHCUBEpa MpakTu4ecku ¢ noboi

AHTEHHON C NOMOLLLIO BLIXOAHOIO [M-KOH-
Typa [1, 2].

MOLLHOCTY, BoOGLLE MrHopupyloT Tpebo-
BaHWs, ONUCaHHBIE BLILLE, U NPU NEepeBo-
[e TpaHCUBEPa C Mepenauqn Ha npuem
MOOKMIOYAIOT K ero BXody HecornacoBaH-
HYIO @HTEeHHY, WCMONb3YA Tak HasbiBae-
Mbiid pexum "obxopa”.

B npennaraemMoit KOHCTPYKLMW BXOA-
HblE WU BBIXOOHBIE CENeKTUBHbIE Lenu
ycunutenss obecneyveaior Heobxogm-
MO€e COrnacoeaHwe Kak npu nepegade,
Tak u npu npweme curiana. Nposeps

Texuu4eckue xa PaKTEepUCTUKKN

JwanasoH paboynx yacTor,

M T e e 1,5...30
BxopHoe conpotuenesdue, Om . ... ... 50
BbixogHas mowHocTe, BT, He

MEHEE — Ha Harpyske

50 Om Npw BXOOHOA MOLL-

HocTu 65 BT Ha YyacToTax

Fiooe i e TR T 450
T8 2TINMIERL oo 8 420
AT B O 380

MaxkcumaneHblil Tok aHoaa namnel VL2
Ha yactote 14,15 Mly (npn P,=65 BT) —
He 6onee 400 mA.

B pexwme npwema curHan yepes aH-
TeHHoe ruesno XW2 noctynaer Ha BbiXoa-
HOW [-KOHTYP ycunuTens, COCTOSLMIA U3
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CornacoBaHve aHTeHHbl C anemenToB L1—L3, C10—C12,
YCUAUTENEM MOLLHOCTW AB- “~ C17, C18, roe npoucxoauTt ero
nsetcs obszaTensHLIM YCno- SA1.Z 1L1 SA1.3 npenﬁapmeanaps‘:lo cenekums.
suem ana  agdekTuBHON -+ — Y Y =+.,.160m" Katywxka L1 paboTtaet Ha yacTto-
paboTtel nocnepHero. Ho no- 101 ,_L _L 107 80m” Tax 24...30 Mlu, a Ha yacToTax
HeMmy-TO MHOrue 3abbiBaioT, i s " LOm” o1 3 Ao 24 Mly nocnepoBaTenb-
4YTO WU ANA BXOAHbIX Uenei » HO C Hel BKNYaeTcsA Bapuo-
NPUEMHUKA TO ABNAETCH K y\y/1 a Lo0mM” g1 MeTp L2. inA paGoTel Ha vacTo-
TaKkke HeobxoaumelM ycno- o L 20M” = Te 1,8 MI'u nocnegoBarensHo ¢
BUEM, TaK kak npu NoAKIo4e- = 178" L1 u L2 nopgknioyaeTcs AonoaHu-
HWUW HECOTNACOBaHHOW Chy- - * 15m” TeneHo katywka L3. Takoe no-
4aliHO aHTEHHLI K TPaHCUBe - nlOM CTPOBHWE BLIXOOHOM CUCTEMbI
py npuem MoBUTENBECKUX 1.1 WIZM” ONTUMM3UPYET MNPOUECC Ha-
cTaHuuii moxer ObiTb 3a- AR 10m" CTPOMKW YCUAUTENS MO BCEMY
TpyAHeH unu Boobuie Hepos- _L ! OWanasoHy ¢ MWHUManbHBIM
MOXEH N0 MpUYUHE nepe- 101’ =10 YMCNOM MEPEKNIOYAIOWLMX pene.
rPy3Ku Bxoaa :«goumumm cur- I I Janee curHan 4epes eMKOCTHbIN
Hanamu cnyxebHbiX 1 paguo- i nenutens, obpasoBaHHLIA Mex-
BELATEeNbHBIX CTaHuuid, W P 5 OY3NeKTPOOHLIMKM  EMKOCTAMMU
uc. reHeparopHoi namnsl VL2, n

4yToBbl NPUEMHWUK TpaHCUBE-
pa pabotan 6e3 Neperpysok,
NPUHUMaeMBIil cUrHan paauonobuTens-
cKoli paguocTaHuMm Heobxoaumo "ounc-
TUTE" eLie 00 ero nopaayy Ha Bxof TpaH-
CUBEpPA, a BXOOHOE CONPOTWBIEHWE aH-
TEeHHbI NPVYBECTM K 3Ha4veHwto 50 Om. Ons
JTUX LENE NPUMEHSIOT NPECENEKTOPL! 1
THOHEPbI. .

Kak npaewno, paguonodburenu, uc-
nonL3yLive B ceoen pabote younnTens

ANUTENBHLIA NOWCK, aBTop He oBHapy-
KW aHanoru4Hoe npeanaraemomy
CXEMHOE PEeLUeHWE HU B OTEHECTBEHHOW,
HW B 3apyBexHON nuTeparype.

Ycunutens, cxema KOTOpPOro npep-
cTtasneHa Ha puc. 1, obecneymBaer pa-
60Ty C HECUMMETPUYHLIMIU AHTEHHAMW C
BXOAHLIM conpoTtuBneduweM ot 10 go
1500 Om.

pasnenuTencHelid KoHAeHcaTop
C5 nocTynaeTr Ha ynNpaensiollyo CeTky
namnel VL1, Ha koTopoit coBpaH wupoko-
nonocHsii YBY. AHOQHOM HAarpyakoi nam-
nel VL1 cnyxaTt pesvctop R2 v BxogHbie
ananasoHHble  [-KOHTYpBl  ycunutens
(y3en A1), paboTtawowime B pexume npue-
Ma Kak OONONHWUTENbHLIE 3NEMEHTb ce-
nexummn u cornacoeanms. Cxema yana Al
nokasaHa Ha pumc. 2. BeixogHoe conpo-
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TvEneHue epunsTpoe — 50 Om, 4TO XOpo-
LUO COrnacyeTcs C BXOAHbIM CONpoTUBNe-
Huem TpaHcusepa. CurHan Ha Bxof, TpaH-
cueepa nogaerca no 50-oMHOMY KOakcu-
anbHoMy kabento gnuHoi 1...1,5 M, koTo-
pblii nocne KOMMAEKCHOW HaCcTPOWKW
M-KOHTYPOB MeHsTh HexenatensHo. Ko-
3dhduUMeHT ycuneHua kackaga Ha namne
VL1 moxHO perynvposate nogbopom
peancTopa R3.

Mepeeop, ycunuTens MOLWHOCTY B aK-
TUBHBIA PEXWUM NPOM3BOAUTCS 3aMblKaHn-
€M KOHTaKTOB pasbema XS1 negansio unm
Kakum-nmbo ApyrvuM OpraHomM ynpasne-
Hus. MNpu aTom cpabaTeieaeT pene K6 u
cBOVMMK KOHTakTamu K6.1 BknioyaeT pene
K4 u K5, a Takke csetoguog HL1, curna-
NU3VPYIOLLIMA O BKJIIOHEHWKM pexuma ne-
penaun. KoHtaktel pene K5.1 coeguHsiioT
'C 0BLMM NPOBOAOM 3aLLMTHYIO W BKPaHM-
pytoLyio ceTk namnsl VL2, kotopas oT-
KpbiBaeTcs u paboTaer kak ycunutens c
oBiueii ceTkoit. KoHTakTel pene K5 gomkHsl
ObiTb [OCTATOYHO MOLLHBIMKA W BIOEPXM-
BaTb TOK HE MeHee 5 A, Tak kak BY Tok, npo-
TEKAIOLWMWIA Mexay aHOAOM W 3KPaHupy-
HOLLER CeTKOoI namnel, — He meHee 4,4 A.
CurHan ¢ TpaHcvBepa nocTynaeT Ha KaTopg,
namnel VL2 yepes oavH U3 AManasoHHbLIX
BXOAHbIX GUNLTPOB 1 KoHaeHcaTop C1.

B ycunutene npumeHeHa cxema no-
CnepoBaTeNbHOro aHogHOro NUTaHMs
namnel VL2 yepes MN-koHTyp. B cny4ae no-
CTPOEHWS BBIXOAHOW CWMCTEMBI MO CXEemMe
rnapannesnisHOro NUTaHus BepPXHWIA auana-
30H ycunutens ByneTt orpaHudeH 4acTo-
TOih 20...23 MIw,.

Ha anementax R7,R8,VD9,C19 u npu-
Gope PA1 BLINOAHEH WHAMKATOP YPOBHA
BbIXOAHOIO CUrHana, KoTopblii NO3BONAET
OLIEHWTL TOYHOCTL COrNacoBaHusa yocunu-
TENA C HAarpy3Koi No MakcuMymMmy nokasa-
Hus npubopa.

BknwoyeHwe nutaHusa ycunutens pas-
[EeneHo Ha ABa aTana, YTo UCKIn4YaeT BO3-
MOXHOCTb NOLAA4Y aHOAHOIO HanNpPsHKeHUN
Ha namny VL2 6es npensapuTenbHOA
rnogaqu HanpsbkeHws Hakana. lNpw 3ambl-
KaHUW KOHTAKTOB Bulkniouyatens SAS
"CeTb" (pwuc. 3), pacnofnioXeHHOro Ha
rnepegHeil naHenu ycwnuTensi, CeTeBoe
HaNPMHKEeHWe NOJAETCH Ha TpaHcdopma-
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BOJA, COEAMHEHHOro ¢ aHomom. Bapwo-
wmeTp L2 — or pagmnoctaHuum P-836. Ka-
Tywka L3 HamoTtaHa nocepebpeHHbIM
NPOBOAOM OMameTpoM 1 MM Ha kepamu-
4yeckoM kapkace guameTpom 35 mm. Yuc-
no BUTKOB — 18. MHAYKTUBHOCTL KaTyll-
Kk — 4...6 MklH (gaHHbIE HEe KPUTWUYHBI).

Apoccens L4 HamoTaH nNpoBOAOM
MN3anwo 0,33 Ha GTopoNnacToOBOM WK
KEPaMU4ECKOM Kapkace, BbINOAHEHHOM
no ackuay Ha puc. 4. Ha kapkac HageTbl
OBE LUEYKM U3 CTeKNOTEKCTONUTa TOMLLK-
Hown 1 Mmm. CHadana NpoBO4 HaMaTLIBAIOT
DO LUEYKM, BUTOK K BUTKY, B O4WH PR Ha
anuHy 60 Mm, 3atem Mexmy WieHkamiu
BHaean, no sanondHedws. [poccens L5
Takxe HamoTan nposogom N3O 0,33
Ha aHanorMyHoM Kapkace, Ho 6e3s Leyek.
Ero o6moTka oaHopsgHas, BUTOK K BUTKY,
Ha gnnHy 80 mm.

Jeyxo6MOTOYHEIN apoccents L6 Hamo-
TaH Ha OBYX CKMEEHHbIX KONbLEBbLIX Mar-
HATONPOBOAAaX Tunopasmepa K45x28x8
13 pepputa 2000HM. O6e kaTylukK gpoc-
Ccens HamaTblBaloT OAHOBPEMEHHO 4e-
TeipbMsi Nposogamu MITED cedeHnem
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Top T2, koTopuiii obecne4nBaeT HEOBXo-

" pMMBIe Hanps:XxXeHusa ynpasneHnsa 1 nura-

HUA namnel VL1, a Takke HanpsxeHwe
Hakana namnsel VL2, 3atem, npu 3ambika-
HWW KOHTAKTOB Bbiknoyatens SAG6 "Bkn.
U.uone”s CpabatsiBaeT pene K7 u ceoumm
koHTakTamu K7.2 nogkniodaet aHomHbINA
TpaHchopmartop T1 k cetun. Younurens
roToe k pabote. Bropas rpynna KOHTakToB
K7.1 BnokvpyeT KOHTaKTbl BbIKMIOYATENA
SA5 1 TEM CaMbiM MCKMIOHAET BO3MOX-
HOCTb OBECTOYUTL YyCUNUTENb, NoKa He
BHIKJIIOYEH aHOOHBLIN TpaHchopmaTop T1.

KoHeTpykums ycunutens nokasasa Ha
3-# c. obnoxku. OH cobpaH B Kopnyce ot
reHepatopa curHanoe 4-18A. MoHTax
YCUNUTENS B OCHOBHOM BLIMONHEH Ha-
BECHEIM CMOcoBOM € NPUMEHEHNEM MOH-
TaXHbIX CTOEK W XECTKUX BLIBOAOB YCTa-
HOBO4YHBEIX pagnokomnoHeHToe. Pene K1,
K2, K3 — B1B wnu aHanorwyHbie;
K4 — PIMNB2/7 (ncnonHeHne PC4.521.952);
K5 — «kuTaiickoro npow3BoacTea
TRY-24VDC-P-2C; K6 — moboe manora-
fapuTHOe pene Ha HanpskeHwe 12 B un
Tok cpabatbieadus He onee 50...80 mA,
Tak Kak y BonswMHCTBA MMNOPTHEIX TPaH-
CMBEPOB B y3ne ynpasneHus CTOUT 3eK-
TPOHHLIIA KNIOY, PACCYUTaHHLIIN Ha Makcu-
MasnbHbIR TOK kKoMmyTaummn 100 mA; K7 —
TKE52N41 wvnn P3H33 (ucnonHeHwe
P®4.510.021-00.01).

KaTtywka M-koHTypa L1 BeckapkacHasn c

' BHYTPEHHWM OMamMeTpom 45 M 1 U3roToB-
‘neHa U3 MepHol nocepebpeHHol TpyBku

aovametpom 5 mm. Yucno eutkoe — 4,5.
OTBOA, — OT NEPBOro BUTKA, CHATASA OT Bhi-

0,75 uM?, paBHOMEpPHO pacnpepnenss
BUTKK MO OKPYXHOCTWM MarHWTOnpoBoga.
Yucno eutkoe — 10. MNocne HaMOTKK Bbi-
BOAbLI OBMOTOK COEAMHAIOT NapannensHo
Yyepea OAWH NPOBOM B ABe napbl. KoHCT-
pykuus apoccens L7 avanoruyHa. Bmecto
KONEL, MOXHO WCNOoNL30BaTh GeppUTOBLIE
CTEepXHW puametTpom 8 wu  OnvMHOR
80...100 MM OT MarHWTHOM AaHTEeHHbI
paguonpueMHmnka. HamoTtka npoussoamT-
Cfl TaKXe 4eTbipbMs NPOBOAaMY MITd
0,75 Mm® o 3anonHeHus. KoHLpel nposa-
00B HEOBX0AMMO 3aKPEnWUTL KanpoHOBbLI-
MW HWTKamu, a Becb APOCCEeNb, nocne
M3roTOBNEHWS, ONYCTUTL Ha 1...2 MWH B
HUTPOKPACKY, NOCNE Yero xopoLwo npocy-
WuTh. YCTAHOBKA METaNNWHECKUX XOMY-
TOB HEAONYyCTUMA.

JaHHbie BXOOHbLIX AMana3oHHbIX [1-KOH-
TYPOB NpueeneHsl B Tabnuue. Kartyiika
AvanasoHa 160 MeTpoB HaMoTaHa Ha Kap-
kace pauametpom 18 MM, oOcTanbHbie
KaTylwky — GeckapkacHbie.

MocTosAHHBIE KOHAEeHcaTopsl B M-KOH-
Type — K15Y-1 unm K15Y-2. KoHgeHcaTop
C16 cocraBneH U3 OByX KOHOEHCATOPORB
KBW-3 6800 n®, BKIOYEHHBIX Napannesib-
Ho. KoHgeHcaTop C5 — KCO.

Bce opranel ynpaenenws [-koHTypa
WMEIOT AOCTATOMHO "OCTPYIO HACTPOMKY",
1 NpUMEHeHWe aaxe HebonbLMX BepHbLEe-
POB OYEHb XKEeNaTensHo.

HamoTou4Hble faHHBIE CETEBLIX TRAHC-
dopmaTtopoB T1 1 T2 He npuBOOATCS.
OHu MoryT 6bITb M3roTOBNEHL! MCXOOA M3
WHOAWBUOYaNbHbIX BO3MOXHOCTEN pa-
ononwbutens. BoixogHble HanpaxeHus
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Kaxaoi oBMOTKWM W HOMWHEASLHLIE TOKM
Harpysku ykasasbl Ha cxeme (cMm. puc. 3).
B kaxpoe nnevyo BLICOKOBOALTHOIO OM-
opHoro mocta VD11—VD14 BknioyeHs!
no Tpu guoga (ecero 12 wryk) mapkm

Mpwbop PA1 — M24303, c Tokom non-
HOTO OTKNOHeHua 5 mA, npubop PAZ2 —
M4248, ¢ TOKOM MONHOINO OTKNOHEHWS
100 mkA. Peauctop R13 HamoTaH HUXpo-
MOBLIM NpoBogomMm gwametpom 0,25 mm

Ouanazomn, EMKOCTL Emrocts Yucno ButkoB Mpoeog, BHyTpeHHMi L%E:Jg:f:gﬁ; ng;:;:ga:yc'gag ?_Séig'ﬁﬂuél_

] 1C1, n® 1C2, n® iL1 MM OnameTp, Mm pa, orpaHnYnTL ypoeHem 5...10 Br.
MNocne HacTPOKKM BbIXOAHOrO [1-KOH-
160 4900 2730 17 0,51 18 TYypa no MakcuMmymy agupHOro wyma
MOXHO NOJaTe aHOAHOE HanpsXeHwe Ha
80 1500 1000 20 0.7 12 namny VL2. Tok aHopa namnbl Ha BCex
OnanasoHax He J[AOMKeH npesblwarh
40 760 510 15 1.2 2 350...400 mA npu nopadye Ha BXOL YCW-
20 540 260 13 12 12 NnATenNs curHana MollHocTeio 65 BT, a
KCB-meTp TpaHcuBepa A0MKeH nokasbl-

20 280 260 10 16 12 BaTb 3Ha4YeHue He Gonee 1,2.

C paHHbIM yeunuTenem Bbino nposeae-
17 300 200 8 1.6 12 HO MHOrO PaVOCBA2EiA, 1 BCE KOPPECTIOH-
JAEHTLI OTMEYANM OTMEHHOE Ka4YeCTBO Cur-
15 250 170 7 16 12 Hana., Taoke npW ero aKkcryataumm co-
BMECTHO ¢ TpaHcueepom FT-2000 omana
12...10 180 130 5 16 12 HeoBX0AMMOCT B NPUOGPETEHUM AONON-

HUTENBHLIX BXOOHbIX GunsTpoB RF-80/40.
MpoBeneHHbI CpaBHUTENLHLIA 3KCMepu-
MEHT He nokasas 60nbLWOoN PasHLIbI Mex-
ay duneTpoMm 1 yeunutenem npu npueme
CUrHanoe nNBUTENLCKMX pagmMocTaHLMiA
BO BpemMs paboTbl B COPEBHOBAHMSX.

=

3] FR607 (1000 B/6 A) wunu 1N5408 Ha pesucTope BC-1 100 kOm. JINTEPATYPA

v (1000 B/3 A), coepuHeHHeIx nocnepo- BxopHele MN-koHTYypwl yana Al HacTpaw-

1] BartenbHo. MOXHO MCNonb30BaTh Takke  BaloT NogbopoM ero geraneit no MUHUMY- 1. F'ycer H. PA Ha namnax [Y-13, 6M145C,
(&) “ OTe4yecTBeHHble AWoabl C cooTeeTcT- my KCB Ha Beixoge TpaHcweepa (npw Boi-  MK-71, I'Y-50, — Paamoniobutens, 2009, Ne 7,

BYIOLLMMUK NapameTpamin, OKCKaHLIE KOH-  KIIOHEHHOM younuTene mowHocTk). MNepen,  c. 50—52.

O heHcaTtopbl B 6noke NUTaHua xenatenb- WX HACTPOKWKoW peauctop R2 Heobxoaumo 2. Nanosok §. Ycunurenb MOLLHOCTH TpaH-
I HO MPUMEHUTL MMMOPTHBIE, KOHAEHCA-  3aMEeHWTL Pe3UCTOPOM BOMbLLIEIH MOLLHOC-  cvBepa € BCTPOEHHBIM MPECENeKTOpPoM Mpu-
g Top C24 — K75-40a. 1. KCB-meTp xenatenkHo MCNnonb3oBaTthk  emHuka. — Pagvo, 2005, Ne 11, c. 60—62.

o —— ——

= docTuxeHusa DXCC — octpoe

5 Manbiit Beicoukuii

e KOPOTKOBOJIHOBUKOB Poccum et A—

a caite Cowasa pagwoniobutenei B atux Tabnuuax npuHATH Takue co- deleted entlty -
Poccum ony6nukoBaHel AOCTIXKEHMA  kpaweHws: M — MIXED, P — PHONE, C — XKWUOAETCH, 4TO [0 KOHUA aToro roga

5 POCCUMIACKMX KOPOTKOBONHOBMKOBE no  CW, D — DIGITAL. Mecra B Tabnuue aun- lNocynapcteenHas Oyma PO patugpu-
M nporpammam OByX OCHOBHbIX AunnomMoe  noma "Poccus” paccraBneHsl B COOTBET- uMpyeT Hoeblid "[Jorosop mexay Poccuii-
$ CPP — "Poccus™ u P-150-C. Tabnuusl  CTBUM € pesynsTatamu fo nporpamme ckoil Depepaumen U PuHNaHACcKoR Pec-
- AOCTWKEHWIA COOTBETCTBYIOT COCTOSHMIO  "Poccus Ha Bcex guanasoHax” (CM. no- nybnukoi 06 apeHge DuHNaHAckoi Pec-
® Ha 15 asrycta atoro roga. Mel npuMBogMM  CREAHIOI0 KOMOHKY), a 8 Tabnuue aunno- nybnukoil poccuiickoil Yact CanmeH-
: pesynbTathl paguoniobutenei, sawn- maP-150-C — B COOTBETCTEWM C pE3Y/b- CKOrO KaHana v Npuneraemon K Hemy Tep-
. MaloLMX Nepsbie JecATb MecT Mo 3TMM  Tatamu Mo nporpamme kybka 3Toro gun- PUTOPUI 1 06 OCYLLIECTBNEHWM CY,00X0ACT-
. nporpamMmman. noma (Takxe nocnenHas KonoHka), Ba yepe3 CaiimeHckuin kaHan". B cBasu ¢
: o a2 TEM 4TO OCTpoB Maneii Bhicoukmit, ko-
. Poccusn TOpbIF ABNSIETCA NOKa OTAENBLHOW Teppy-
b Topuein mo cnmcky gunnoma DXCC, He
. Call M P c D 160 80 40 30 20 17 15 12 10 2 Bee BOLLEN B COCTAE TerHTUpHFl, apeHayemMbix
. UASCES {7 T 5 50 79 78 69 B6 70 76 67 75 0 1110 y Poccmy @uHnsHameii no HOBOMY [0roBo-
2 UASMC 88 B6 B84 34 69 80 82 68 B5 65 72 38 60 0 1014 pY, OH YTPAUMBAET CTATYC, HA OCHOBAHUM
e RUBYY 89 B9 87 65 68 73 82 63 89 56 60 26 67 0 1001 KOTOPOTO Gbifl B CBOE BPEMSI BKIOYEH B
. UA3LAR 86 84 B6 0 75 81 83 76 76 49 39 25 39 0 845 CrMCOK aTOro aunnoma. Hano oxupats,
. UADAY 89 B9 88 77 14 67 77 75 89 54 75 14 55 0 802 yTO Nnocne patuduka . S
3 RABLW 88 87 83 8 59 73 84 18 84 17 61 15 55 0 791 pa S R
L]

. RAGSC 86 8 70 81 10 65 72 32 8 28 52 9 27 0 584 | OVASTrnepeseneH spaspan "deleted”.

: RWANN 85 84 80 24 55 65 76 33 72 18 22 6 29 0 575 On ycnosxo nonan & GNMCOK 8Toro
s UABYW 81 76 80 0 65 69 53 79 40 35 15 15 27 0 556 | Avrviomaewe s 1970 roay, HO peanbHbiii
. RAGY.J e i s Ul i R BT QG T Sho 08 S HE I OB PR RO B
. 1988 rogy — nocne TOro, kak ¢ OCTpoBa
. BbilNa B adup nepeas nwoburensckas
= pagvoctasuma 4J1FS. 31o Gbina paguo-
. P_1 so_c CTaHUMA COBETCKO-(UHCKOW aKCneamumMm
: Ha 0CTpoB Manbiii BI:I.I:')OLl,KHﬁI: OpraH130-
. call M P C D 160 B0 40 30 20 17 15 12 10 CUP| BaHHOM XypHanamu "Pagmo” u “Radio-
- UAOMF 371 367 354 305 274 336 345 334 363 330 345 327 349 3003] amatoori”. B uctopum cosetckoro pamyio-
e UAJHAU 369 332 366 231 222 304 347 331 357 320 333 306 317 2846| JIOGMTENLCKOrO ABWKEHUS OHa Bbina yHu-
S RKGAXS 330 308 325 70 245 291 309 301 305 304 315 296 289 2655| KanbHa cama no ceGe, MOCKOMbKY 3TO
= RABAU 326 169 317 0 203 268 297 293 310 288 301 296 289 2545| Obina nepeas mMexgyHapogHas paguo-
= UADZC 370 299 364 19 107 272 327 319 353 303 327 252 283 2543 aKCcneguunus C y4acTWem COBEeTCKMX
3 UA4LY 350 339 333 232 205 278 319 294 331 290 309 227 269 2521 KOpPOTKOBONHOBWKOB. B ee coctase 6binn
o RX9TX 335 280 326 241 130 274 309 286 321 282 284 239 257 2382 OH2BH, OH2RF, OH5NZ, UR2AR, UZ3AU
= UATRJ 354 145 347 129 102 166 249 232 313 269 272 252 226 2080 n UW3AX. XypHan "Paguo”™ npuHuman
5 RZ3DX 345 210 306 71 143 214 277 221 319 235 258 152 217 2036 camMoe HenocpeacTBeHHoe yyacTue u B
0. RVACT 356 338 310 58 90 165 248 203 330 262 272 207 230 2007 ABYX NOCAEOYIOLLNX IKCNEeOWLIMAX. n




CenexkTuBHbLIN NpeaycuUanTenb

KB nuanasoHa

Bopuc CTEMNAHOB (RU3AX), r. MockBa

OHUM W3 HEeOoCTaTKOB MpUMEeMHBIX

TPaKTOB COBPEMEHHbBIX TPaHCMBEPOB
ABMNAETCA TO, YTO MX BXOAHLIE LIENWU UMEIOT
OTHOCUTENLHO BONBLLIYIO MONOCY NPOnyc-
KaHusl. 3TO MO3BONAET CYLECTBEHHLIM
0Bpasom ynpoCcTUTL KOHCTRYKLIMIO MHOTO-
[Manas3oHHoro annapara, NoBbLICUTL Eero
IKCNNyaTauMoHHbIe Xxapaktepuctuku. Op-
Hako BO3pacTalllias C KakOabiM OHEM
HacbILWEHHOCTL 3adupa B paae cutyaumi
3acTaBnaeT Hac BCMOMHWTh, H4TO CUIHaNbI
MEeLlaLLUMX pagMocTaHUmMiA, KoTopele pa-
60oTaloT BHE MONOCH NPOMNYCKaHWa MNpu-
EMHOro Tpakrta (Ho focTaTo4Ho Gnu3ko K
Hell), nyylle BCero NogaensTh Ha BXoae
NnpUemMHuka, cpasy nocne aHTeHHHI.
MHBIMKM cnoBamu, BCNOMHWTE 06 y3kono-
JNIOCHBIX BXOAHBIX LEENAX.

Mockonbky OHW MMEIDT nonocy npo-
NyckaHusi MEHbLLIE NOMIOC, KOTOPLIE OTBE-
AeHbl ans nobuTensckon paavoceasm,
BO3HMKaeT HeobxoauMoCcTs noacTpau-
BaTb WX NpW cMmeHe paboyel 4acTOThl.
8710, GeaycnoBHO, OnNpefeneHHoe He-
yooBCTEBO, HO BbIMIPLILW OT Y/YHLUEHWA
peansHoi M3BUMpaTenbHOCTU NPUEMHOTO
TPaKTa HEPEOKO KOMMEHCUPYET NMoTepu B
onepaTtueBHocTW. Bo BcAkom cnyyae, npu
noeceaHeeHoi pabore B adwpe.

R1 220 45 128

AXW7

10...306

Puc. 1

Tak, ecnu Ha avanasoxe 40 MeTpoB Ha
BXOAE TpaHCWBEpa YCTaHOBWTL koneba-
TeNbHbI KOHTYP ¢ pobpoTtHocTeio 200,
nonoca nponyckaHua Gyger 35 klMy —
HEMHOTUM MeHbLUe TenerpagHoro yyacrt-
Ka aToro ananasoHa. Takoi koHTyp Oyner
yXe nocTatoqyHo g $eKTUBHO NOJaBNATh,
K NPUMEpPY, CUrHansl cocegHux niobutens-
ckux SSB-paguMocTaHuMid W, KOHEYHO, He
TaK YK JaneKko OTCTOALMX OT mobutens-
CKOro uanasoHa MOLUHbIX BELaTenbHbiX
paguocTaHumid. MNopobHylo CenekTUBHYIO
CUCTEMY MOXHO CAENaTh OTK/IIO4aeMoi U
paboTaTtk 6Gea Hee ¢ Bonbluelr onepaTve-
HOCTEIO, €CNM 3TO NO3BONAET NOMEXoBas
obcTaHoBka (Ha AaHHOM AManasoHe B
HaHHoe Bpems).

Ha KB gnanasoHax u3roToBUTh KaTyll-
Ky ¢ pobpotHocTeio 200 B niobuTENLCKMX
YCNOBWSX HE NMpocTo, Ho peansHo. Bonee
cepbe3Hoi okaswiBaeTcs npobnema co-
rMacoBaHWs BXOQHOrO KOHTYpa C aHTeH-
HOA M BXOAOM TpaHcueepa. 3TW Uenu B
OONLWKMHCTBE CRYYaeB MMET HU3Koe

conpoTtuenesue (o6eiiHo 50 Om), U cxem-
Hbl@ PELUEHMS HE OOMKHLI CUNbHO CHUW-
*aTb OGPOTHOCTL KaTYLLKW.

OpvH W3 BapyaHTOB TakoOW CeneKkTVB-
HOWM MNPUCTABKW K MNPUEMHOMY TPakKTy
TpaHcueepa nNpeanoxun GUHCKWi paguo-
nobutens Jukka Vermasvuori (OH2GF).
Ero onucanwe 6eino onybnukoeaHo B
cTtatee “Virityspiirit LA-vastaanottimissa”
8 xypHane "Radioamatoori” (2004, Ne 8,
p. 17—19). Cxema 3TOI nNpucTaBku
nokasaHa Ha puc. 1. B aBTopckom Bapu-
aHTe OHa NepekpbLiBaeT Nofocy 4acToT
5,9...25 MlNy (onpenenseTcA xoHAEHCA-
TOpOM NnepemeHHon emkocTn C2).

Ana euiBopa onTUManbHON CBA3K B
TaKO LUMPOKOW NONOCE YacToT KoHOeHca-
Top cea3un C1 takke nepemeHHblid. Takoi
cnocob CBA3W HW3KOOMHOIO WCTOYHWMKA
curHana ¢ konebartenbHbIM KOHTYPOM
M3BECTEH M CYTb ero npoctas. McTouHuk
CUrHana ¢ BbIXOOHLIM cornpoTusieHuem R
¥ KoHAeHcaTop ceasu C BKNIOYeHs! nocne-
noeaTtensHo. HecnoxHo onpegenutb, ka-
Kue napameTpsl GyneTr MMeTb 9KBMEBA-
feHTHas wMm napannensHas RC-uens,
NoAKNIoYeHHan K KOHTYpY. Ecnv npousee-
neHve (2nfRC)* MHOro MeHblUe eauHILbI,
K KOHTYpY GyayT NoaKnio4eHsl KOHOeH a-
TOP C eMKOCTbIO, O4YeHb
B6AM3KON K eMKOCTU KOH-
AeHcatopa cesasu C, v pe-
3UCTOP C CONPOTHBNEHW-
em R/(2rfRC)%.

Hanpumep, ana Bxoa-
HOW uenn Ha pumc. 1 Ha
yactote 6 Ml n emkocTh
koHpeHcatopa C1 20 nd
aTo npowssefeHue Gyner

AWz

VTt npumepHo 0,0014, a wyH-
ZSK241GR

TUPYIOLLEE KOHTYP CONpo-
TUBNEHWE TOTEPb, BHOCW-
MOE aHTEHHOW, — OKOno
35 kOm. OkBMBaneHTHoe
COMPOTUBNEHWE HEHarpy-
JKEHHOro BXOAHOrO KOHTY-
pa Ha 210l YacToTe MeHb-
we — npumepHo 17 KOmM. MHeIMKM chnoea-
MU, LWYHTUPOBaHWE KOHTYPa, eCTeCTBEeH-
HO, €CTb, W HarpyxeHHas ero nobpot-
HOCTb YMEHBELIAETCA NPUMEPHO Ha TPETb.
OfHaKo, ecnu Mbl YMEHBLUUM EMKOCTb KOH-
heHcatopa ceasv B gga pasza (oo 10 nd),
Nnpw Tex Xe YCNoBusX CHWXeHne nobpoT-
HOCTW KOHTYpa W3-3a NOAKNIOYEHWUA HU3-
KOOMHOW aHTeHHbl ByOer Bcero OKOMo
10 %.

Noapobxee o nopobHom cnocobe cea-
31 W ero OcoBEeHHOCTAX MOXHO Mpo4u-
Tatb, Hanpumep, B crartee B. CtenaHosa
"MpoCcTOi reTepoauHHBLIA  MHOUKATOPR
pesoHaHca" (PanuoexerogHuk—1985, —
M.: Mapatenscteo JOCAAD CCCP, 1985).

OpHako BepHemcss K pwc. 1. [Ons
YMEHBLUEHWUA BAWMAHWS NOCAEOYIoWMNX Le-
nei Ha cenekTUBHLIE CBOMCTBA BXOAHOIO
KOHTYpa CWUrHan ¢ Hero nocTtynaer Ha

‘LUMPOKOMNONOCHLIA YCUNUTENBHBIN Kackag,.
"OH BLINOMHEH Ha NONEBOM TPAH3WCTOPE C

M30NMPOBaHHLIM 3aTBOpoM VT1, npuyem
ero Bn1uAHKMe Ha BXOJ]HOIT‘I KOHTYP YMEHb-

LEHO TeM, 4TO 3aTBOP TPaH3aucTopa nog-
KAIOYEH NULLL K HaCTKU BUTKOB KaTylukm L1,
BhIxoHOE CONPOTUBNEHWE CENEeKTUBHOIo
npeagycunutens — 50 Om.

EctecTBEHHO, YTO Cameblii OTBETCTBEH-
HbIi y3en yCTPOWCTBa — ero BXOAHON KOH-
Typ. Katywwka MHoyKTMBHOCTI NMPW yKasaH-
HbIX Ha CXeMe npegenax W3MeHeHus
emMkocTh koHaeHcaTopa C2 1 BeibpaHHom
MepekpuITUK Mo 4acToTe AOMKHA WMETh
WHOYKTUBHOCTL 2,4 MKIH.

Y1061l ¥ KaTylwku Bbina Beicokas no6-
POTHOCTh, €€ KapKac A0/PKEH UMETL OTHO-
cuTensHo BonbLIoi AnaMeTp — B aBTop-
CKOW KOHCTPYKLMK OH Bbin 32 mm. Kapkac
DOJKEH, ECTECTBEHHO, UMETE Mansle No-
Tepw. 30echk 3aaaqa ynpoLaeTcs Tem, YTo
OT 3TOW KaTylku He TpebyeTca BbiCOKON
mMexaHu4eckoi ctabunsHocTw. MNoatomy B
OTCYTCTBME Ka4YECTBEHHOro kKapkaca wus
pPagnoHacToOTHOW KepamuKu ero MOXHO
cOenars, Hanpumep, kpecToobpasHLIM 13
TOHKUX MOMWCTUPONOBLIX NnacTuH. Ka-
TyLWKa npw atom BypeT npaktuyecku "tec-
KapkacHon™,

Cnenyer umeTb B BMAY, 4TO aKpaH
yMeHbLIAeT WHAYKTUBHOCTL KaTyLuKM,
npu4em Tem Bonelue, 4em oH BIMXKE K Heil.
OB6bLIMHO ero AnameTp BoiBMpaT He MeHb-
e OByX AVaMeTpoB KaTyllikuy, Mpu 3TOMm
CHUXEHWE WHAOYKTUBHOCTU Bynet He Go-
nee 20 %. B onucLIBaeMOi KOHCTPYKLMK B
KayecTse akpaHa OGbina ucnons3osBaHa
anomMuHveBas BaHka wa-nog nuea (Mnu
uHoro Hanutka) o6kemom 0,33 n. Ee oma-
meTp — 66 mm, anmHa — 115 mm.

KaTylika BXOAHOro KOHTYPa He JOSXHA
VMEeTE Kakux-nnbo mMarHMTonpoBoaoE —
HEenvWHelHbIe NPOLEecchl B Hell npy Gonb-
LKX CUrHanax MoryT CBecTH JOCTOUHCTBA
TaKOro nNpecenekTopa Ha HeT.

Ans kartylwkn Haao Menons3oBatk Npo-
BOJ, CpaBHWUTENLHO BoNLLWIOro apameTpa —
1...2 MM, xenartensHo nocepebpeHHbIA.

MHOYKTUBHOCTL KaTYLUKW PaccyYUTLIBa-
10T N0 cTaHgapTHOW dopmMmyne Ans oaHo-
CNOWHBIX KaTyLLEK C PRAOBOI HAMOTKON

B hdieE
- 45D+100¢

3pecbk L — WHOYKTMBHOCTL KaTyLUKW,
MklH; D — ouvameTp kaTywku, cwm; £ —
ONKHA HAMOTKK, CM; N — YUCIIO BUTKOB.

Mpu apyrux napamerpax KOHAEeHCAaTo-
pa C2 v Tpebyemoii NoNockH! NepecTpPoiikn
ee WHAYKTUBHOCTL GyAeT OTnv4aTbCs OT
NPYBELEHHOrO BhILLE 3HAYEHUA,

B aBTOpCKOM MCMONHEHWW yAanochk
peanuaoBaTh HEHArpyXeHHyw nobpot-
HOCTL BXOAHOrO KOHTYpa B npegenax
260...350 B 3aBMCUMMOCTW OT 4HacTOTsl
namepeHnin. 3To No3eonuno obecneuYnTs
Harpy}eHHy0 0OPOTHOCTE 3TOMD KOHTY-
pa B npepenax 115...150.

OTBOA, ONA NOAKNIOYEHWs 3aTeopa
TpanaucTtopa VT1 coenad or cepepuHsl
KaTylukn L1.

TpaHancTop 25K241GR — 210 yHWBep-
canbHblil NONEBON TPaAH3WUCTOP, WCNOSb-
ayemeblil B YKB YM npuemHukax 1 BeICOKO-
HAaCTOTHBIX YCUNUTENSX.

LLinpokononocHslit TpaHcdopmarop T1
HaMOTaH Ha MarHWTONPOBOAE C BHELLHM
avametpom 10 MM 1 BHYTPEHHM 4 MM K13
marepuana 4C6 npowseoncTtea Gupmbl
PHILIPS. 3Ttot mMartepwan (kak v 04eHb
6nm3kuin Kk Hemy matepuan 4C65) umeer
Ha4yankHyl0 MarHUTHYIO MPOHWUAEMOCTb
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"PAAUNO" — O CBA3MU
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125. Kaxkpas obmoTka MMeeT Nno 8 BUTKOB
nposoga avametrpom 0,2 mm (HamoTka "B
TPpw Nnpoeopa”).

B uenom npegycunutens MeeT Koad-
DULMEHT Nepeaaqn no HanpPsXeHWo OKo-
no 15 pb. MNpuyem koaddULMEHT youne-
HWA TpaHaucTopa VT1 — Bcero okono 2
(Harpy3ka B uenw croka — 200 Om, kpy-
TuaHa TpaHaucTopa — 10 mA/B). MpakTu-
yecku Bce "ycuneHue" obecnedmBaertca
TpaHcdopmaumeil curHana Ha BXOOHOM
KOHTYypE.

Ha puec. 2 npusepneHa A4X npecenek-
TOpa Ha camoid HKM3Koi ero paboyel yac-

Ha 3ape paguo-
nobuTtenscTea
KOPOTKOBONTHOBMKOB

HEpEeOKo HasbiBanu
"armchair adventure”,
T. e. nobutenn no-
MyTELECTBOBaTL, He
BCTaBasn W3 CBOEro
Kpecna. 310 BuNo He
COBCEM CrNpaBeniveo
W B TE rofst, 1 YK co-
BCEM HE COOTBETCT-
BYET AeNCTBUTENEHO-
CTM B HaWW [OHW.
Mpaepa, paHblue Ha-
CTOALME NyTeLlecT-
BUS C paavocTaHumen
npoBOAUNUCE OOLIMHO B 3K30THYECKUEe
CTPaHbl U TEPPUTOPUN MUPA W, ECTECTEBEH-
HO, B NEPBYIO 04epes B CUNY CBOE Aopo-
rOBU3HBI BBINW AOCTYNHLI NWLLE HEMHOTUM.
CeroaHs e OHW He PeaKoCcTh, B TOM YuUCne
W AN KOPOTKOBOMHOBUKOE HALLEi CTPaHbl.
Ho ocobblii uHTEpeC BLI3LIBAIOT nyTe-
LUECTBUA NO POOHOW CTPaHE, akTUBU3aLMs
B PaavoniobuTensckom achupe He OCBOBH-
HblX €lle KOPOTKOBONHOBWKAMW YroNkKoB
Haweit Pogutbl. OHW cTany AOCTaToqHO
MacCOBLIMW C MOSBNEHWEM NPOrpamMmbl
avnnoma RDA, a HOBLIA MOLLHEIR MMNYNBC
W NPUHLMNWENBHO HOBOE COOEpXaHWe MM
npupan npoekt WFF. 9to abbpeswatypa ot
aHrmuiickoro Hassanua DoHAa oxpadsl
npyvpoasl M okpyxaiowein cpensl ("Bee-
mMupHas ®nopa PayHa”). Co3naHHbIN He-
CKONBKO NET Hasap, pagnomobuTenscKuii
dOHA, C TaKMM HE3BaHMEM NOCTABUN Mepeg,
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Tote — 6 MIu. BuaHo, 4To nonoca npo-
nyckaHwa no ypoeHio -3 ab y Hero okono
40 [y, 1, cnepoBaTentHO, HarpyxeHHas
[0BPOTHOCTL BXOAHONO KOHTYpa — Mpu-
mepHo 150. 3Ta kpyBas nonyYeHa ans orT-
HOCUTENBHO CWLHOM CBA3W C aHTEHHON
(emkocTk koHaeHcaTopa C1 — 20 nd), yto
XOPOLUO COrIacyeTcs C pacyeToMm, npuee-
[EeHHbIM B HAa4ane crartbi.

Ha puc. 3 ans YeTeipex 4acToT npu-
BegeHsl AYX npecenekropa npu ero
nepectpoiike B paboyei nonoce 4acTor.
Ha kaxpoi 13 atux 4acToT onTUMmansHas
CBfi3b BXOAHOTO KOHTYpa C aHTEeHHOA

coboii 3ana4y NpPYBneYb KOPOTKOBOSHOBK-
KOB Mupa kK atum npobnemam v yYepea
papnoniobuTensCckMe kaHanel npornaraH-
[WpoBaTb UAEW COXPaHEeHWs 3eneHon nia-
HeTwl 3emna.

WFF — 310 BcemupHas 9Konoro-npo-
CBETUTENLCKANA, NYMAHUTAPHAA U HaY4HO-
obpasoBaTtentHas nporpamma B obnacrax
OXpaHbl NPUPoOs! U OKPYXatoLLel cpeas B
coobuiecTee ¢ paguoniobuTensmMu pas-
HbIX CTpaH mupa. NogpobHee ¢ Heil MoX-
HO NO3HakoOMWTbCH Ha cawTe doHaa
<www.wff4d.com>.

B atom rogy doHa npoeen nepebiA
MEXOYHapOoaHbIi ecTusarns Nno 3Tok Npo-
rpamme — GreenFest-2010. OH npowwen 8
XWBOMWCHOM MecTeyke B HaenuHckom
paiioHe bpsHckoi obnactu, B 20 kunomeT-
pax ot bpsHcka. B dectvBane npuHano
y4actne 6onee 150 papwomobutenein u

nonbupanack perynvpoekoi KoHgeHca-
Topa C1.

MOHTaX NpeaycunUTENs — HaBECHON!,
Ha nnacruHe, Kotopas kpenutcs cboky K
3KPaHy KaTylwku MHAYKTUBHOCTY BXOOHO-
ro KoHTypa (puc. 4). 2

yneHos ux cemeil 3z Poccuu, YkpauHbi,
Benopyccwn, Monpooesl v Kasaxcrada, He
CHUTES MHOMOHUCHEHHBIX BPSAHCKMX KOPOT-
KOBOJTHOBMKOB.

Jletom B HawwW OHW pagmoniobutens-
CKWe opraHusauwm MHOrmx obnacreid,
KpaeB W pecnybnuk CTpaHbl NPOBOAAT
CBOM cneTbl. YcnewHoe npoBefeHwe B
NpoLUAoM rogy PernoHansHbIM OTaeneHn-
em CPP no BpsiHckoih o6nactv nepsoro
Takoro cneta NpUBAeKNo BHUMaHue opra-
HusaTtopoe GreenFest-2010 v Bcenuno
Hagexay, 4To paguonibutenn BpsHLm-
Hbl CMOTYT NPOBECTM M 3TOT PeCcTUBAlbL Ha
BLICOKOM YDOBHE.

Tak oHOo w cny4unock. [yBepHatop
BpsiHcko obnactu H. JeHuH noctasun
3apady Bcem cnyxbam 1 eegomcTeam 06-
nacTW 0OKasaTe MONHYID MNOALOEPXKY
GreenFest-2010. HeougHumas NOMOLLL B
pasmeLLeHn 1 obecnedeHun ecem Heob-
XoAMMbIM Bbina OKasaHa agMUHUCTpaLnet
paiioHa, MYC obnacth, komMaHooOBaHUem
BOMHCKOW 4acTi, KOTOpasi B NPOLLNOM roay
yxe obecnequna obnacTHoW Cnert aHepre-
TWKOIA, BOAOW 1M npoyum. Mpu Takoid nog-
nepxke dectusans Obin obpedeH Ha
yCneLHoe NpoBeaeHue.

B nporpamme GreenFest-2010 1 BTopo-
ro obnactHoro cneta GbiNo BCe TO pasHo-
obpa3ve Becenbix KOHKYPCOB, KOTOpoe
NPUCYTCTRYET Ha HACTOALLMX Paauonobm-
TENLCKMX MEpPONPUATUAX. ITO U MUHW-
COpPEBHOBaHWsA MO Paguo, W pasnuyHbe
KOHKYPCbl, M COPEBHOBaHWA MO PbIGHON
noene, W, koHeyHo, Beer DX Contest, n
MHOroe Apyroe... A nocne okoH4aHwa Me-
PONPUATKIA, BKITOYEHHLIX B OCHOBHYIO NPO-
rpamMmMy, 0 Camoro yTpa He CTUxanu pas-
rOBOPbLI M NECHW Y KOCTPA.

Penakums xypHana "Pagwo” nogaep-
xana aT0 MEepOonpuATHE, BbIOENWB AN
YHACTHMKOB €r0 KOHKYPCOB i COPEBHOBAE-
HWA Mpr3sbl ( NOAMICKI Ha XypHan, hyToosn-
Ki1 € penakUnoHHBLIM 10FOTUMNOM). =



HALUA KOHCVYJ1bTALUUA

LLUAXYHOB I Bnox avHaMu4eckomn
MHOUKALWW U3MEPUTENs eMKOCTM. —
Papwuo, 2009, Ne 12, c. 46, 47.

MevaTtHas nnara.
YepTex BO3MOXHOrO BapuaHTa nnatbl

Bnoka nsobpaxeH Ha puc. 1. Bece peauc-
Topsl — MIJIT, C2-33, koHpeHcaTop C4 —

okcuaHen cepun TK dupmel Jamicon, oc-
TanskHele — kepamundeckue KM. He noka-
3aHHbIe Ha cxeme koHpeHcatopel C6—
C10 (rakke KM, emkocteio 0,047—
0,1 Mk®) — BNOKMPOBOHHBIE B LENSX
NUTEHWA MUKDOCXEM.

Mpwu KOMMOHOBKE Nnatsl BbiNo NpUaHa-
HO LenecooBpasHbiM U3MEHWTE HasHaqe-
HWE NOTMYECKMX SNEMEHTOB MUKPOCXeM
DD1, DD5 v DD6. B kaue-

©

o

3338388
pran NN

ctee DD1.2 wucnonb3oBaH
anemeHT ¢ Beieogamu 11—
13, BuiBOgH 8, 9 Heuc-
nonb3yemoro anemeHTa
coenuHeHs! ¢ 06LLMM Npo-
soooM. @yHkupum DD5.1 n
DD6.2 BLINOAHAKT 3ne-
MEHTHI 3TUX MWUKDOCXEM C
BuiBogamy 8—10; DD5.2 n

YEPEMMWCHUHOBA H. CvmucTopHsblii
perynarTop mowHocTi. — Paguo, 2009,
Ne 11, c. 35.

Meuarnas nnara.

YepTex BO3MOXHOTO BapwaHTa nnatbl
perynaTopa npeacTasned Ha pue. 2. Ha Heid
pasmMeLleHkl Bce AeTanu, Kpome cvMucTopa
VS1 u nepemenHoro pesucropa RB. MNnata
paccuMTaHa Ha ycTaHoBKY peauctopos MITT,
nonuatuneHTepedTanaTtHoro KoHAeHcaTo-
pa K73-17 (C1), kepamuueckux KM (C3—
C5) n okcmaHoro cepumn TK dupmbl Jamicon

(C2). He nokasaHHbIil Ha Cxeme KOHOeHca-

Top C6 (takke KM, emkocteio 0,047—
0,1 Mk®) — BNOKMPOBOYHLIA B LIENW nura-
HWUs MuKpocxemM. Tpu KOMNOHOBKE nnartsi
G610 NPUBHAHO LenecoobpasHeiM rnome-
HATL MECTamV BLIBOALI BXOOOB SMIEMEHTOB
DD1.4 1 DD3.1. Tpavcdopmarop T1 3akpen-
NRIOT Ha MnaTte OTPE3KOM TOHKOrO MOHTaX-
HOrO MPOBOAA B TEMNOCTOMKOA WM30NALMK
(Hanpumep, MITTD) u waitboi oruameTpom
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€ BCEe C Nepeoro pasa 3anoMuHaloT

00pory no 4yxomy ropogy wunm He-
3HAKOMOW MecTHoCTW. B komaHamposke
rnokasany, kak npoTiu K pervoHansHoMy
oducy AeopamMu, a Bel He 3anomMHuIn? B
OTMyCcKe He Halnu CHoBa "TOT ManeHbKUiA
CUMMaTW4HBIN pecTopanyuk”? Bosepatla-
TeNb COo3fdaH MMEHHO ans Toro, 4Tobbl
nokasartk popory obpatHo! TouHoro agpe-
€a 3HaTb He HYXHO, Y BeIBpaHHOro opueH-
TMpa ero gaxe moxet He Gbith. Boaspa-
LaTenb NErko BEIBEAET U K TOCTUHWLIE, W K
nanarke, W Kk mMaluHe, U K To4ke cbopa
3KCKYPCHMOHHOMN FPyninb.

B atom maneHskom Bpenoke (cm. dpoTo)
HaxoguTcs HapexHeih GPS-moayns. Ha-
XAaTUe U yOepXwWBaHWe B TEYeHWe He-
CKONBKWMX CEKYH[ KHOMKW Ha ycTpoicTee
NO3BONAET 3aMNOMHWUTE MECTO, K KOTOPOMY
HYXXHO BepHyTeCsl. Bcero takux "touek”
BO3BPAWEHWA MOXET BbiTb NATb. YT0GHI
no6parbca A0 OAHOW U3 HUX, [OCTaTOYHO
BbiOpaTh UEenb 1 CNefoBaTth yKasaHuam
CTPENKW Ha 3KpaHe.

Bo3Bpawartens "5 yenen”,

» HeBonblioe YCTPOICTEBO MOXHO NpW-
KPENUTL Ha NOACE MNW HECTU B pyKe.

» [loka3biBaeT HanpaeneHue w1 pac-
CTOSIHWE A0 "TOYKW".

« He Tpe6GyeT TOMHOro agpeca Lenu.

» He Tpebyet noctyna 8 MHTEpHET.

= [loagceeuvBaeMblil AMcnneld He Aact
3abnyaUTLECS B TEMHOTE.

BosepallaTtens — KOMMakTHOE U 3KO-
HOMHOE peLUeHKe ANF OTMYCKa UK Npory-
0K, 8 TaKXe A8 Aefn0BLIX NOe300K.

TexHuueckne paHHble

labapuTHbIE pasmepsl, CM . . . .. 5x4x1,5
Paamepbl akpaHa, cM ... ......... 1,4x3
Bpewms HenpepbiBHOW patoTel, 4 ., .. .20
Bpemsa 3apagku akkymynato-
poB (oT nopta USB komnbio-

TOPREI T . D

B komnnexT exoanat: GPS-Bo3spalla-
Tens, USB-kabenb ans sapsoku akkymy-
JNIRTOPOB, MHCTPYKLMWS.

UMnynbCHble MeTaJlJiouckartenm
MACTEP KUT

A. LUEAQPHH, r. Mocksa, IO. KOJIOKOJIOB, r. foHeuk, YkpauHa

Hactynaer oceHHuiAi ce30H "TUXON" OXOTbl 3a COKPOBHLaMH.
MHyorue n3 Bac BO3bMYT B PYKU MeTannouckarenu m noigyr "s nons”
Ha NMoMCKH BOEHHbIX PEeSIMKBUIA, CTAPUHHBIX MOHET M 3aTepPAHHbIX K/a-
AoB. B craree paccMOTpeHbl NOnynspHele MeTannouckarenn wua
Habopos MACTEP KHUT: BM8042, BM8044 — 3neKkTpoHHbie 6noku;
MK8044 — xoMnneKT uMiny/ibCHOro MeTanonucKarTens.

Meraﬂnoucxarenu MACTEP KUT
npenHasHa4yeHs! Ans MobuTensckoro
nowcka KNafoe v PenvkBuii, NoTEePAHHBX
Ha nnske Bellei. XoTuTe HailTu B rpyHTe
MeTannumydeckuii npeameT: 6y ok To CTapuH-
Has MegHas MoHeTa BpemeH Exkarepusi I,
LUTHIK-HOX BOEHHLIX BDEMEH, K1a, CTapuH-
HbIX MOHET B IMWHAHOM roOpLUKe Ha OKpanHe
OpeBHEro cena wunu obpy4ansHoe KOMbLO,

30EeCk META/UIOMCKATENb OKEXETCA O4YeHb
rnosiesHbiM. A YYUTHIBEA CTOMMOCTL pac-
cmaTpuBaemelx Habopos, KOTopas B passbl
MEHLLUE CTOMMOCTW (UPMEHHBIX npubo-
pPOE COOTBETCTBYIOLLEro YPOBHA, — M3ro-
TOBMEHWE METannouckarTens CBOMMW CW-
namu Ha ocHoee HabopoB MACTEP KT
npencraenset coboi ewe v CyLecTBeH-
HYI0 3KOHOMMWIO CPEACTB.

06poHEHHOE pacCesHHLIM YENOBEeKOM Ha
nasxke? Bam npuayT Ha nomolls Habopbl
MACTEP KMT, n3 KOTopbIX MOXHO U3roTo-

BUTbL pasHoobpasHele COBPEMEHHbLIe
METANNOWCKATENW — MO BalLEMY BKYCY W
BO3MOXHOCTAM. A MOXET, Bbl fenaete
PEMOHT W HE YEEepeHk! B MECTE pacnonoxe-
HWS CTapOoil 3NeKTpPonpoBoaKK B cTeHe? U

OTmnuyuTentHas 0coBEeHHOCTL YNOMAHY-
Teix meTannouckareneii MACTEP KUT —
OpPUIrMHAaNBEHOCTE CXEMOTEXHUYECKOTO pe-
LWeHWsl, OTCYTCTBME aHanoros, HOBW3HA
pazpaboTkn, HAOEXHOCTh, NPOCTOTa Ha-

Mopenb anga nyrewecreunmn MT3031
H. TYPYUH, r. MionxeH (lepmaHus)

3akasars "Bosppawarens” MT3031 (5 To-
wek), "Bosepatyarens” MT3030(oaHa To4ka) u
"Bosspawarens” MT3032 { 12 royek) no Gec-
MAETHOMY HOMEDRY € MOGHMITEHOMD MK ropoL-
ckoro refegoHa B Poccuw no nuHuM 3akasa
MACTEP KUT: 8-800-200-0934 (c 9.00 go
18.00, kpome BuixoaHblx), Tenegoq 8 Mockee:
+7 (495) 234-77-66, Ten. 8 Cankr-lletep-
bypre: (812) 327-327-1. Bonpock i KoH-
cynetaimm: e-mail <infomk@masterkit.ru>.
Bonee noapobHas uHpopmaums — Ha caire
<www.masterkit.ru>.

Komnauwa "Macrtep Kut"
06bABNAET KOHKYpC!

Ham o4eHb MHTEepPecHo y3HaTh, Kak
Bl npumenunu Ha npaktuke niwoGoii
KynneHHslit Bamu HabGop "Mactep
Kur”. Hanuwmure craTteio, 3aMeTky,
chororpadupyiiTe YCTPOWCTEO U NPK-
wnute martepwan. Jlyywwuwe cratbm
MOryT ObiTh ONyOAWKOBaHbLI B XypHane

"Papno”. NoGeguTtenn KOHKypca nony-
yaT npu3bl — Habopbl "MacTtep Kut": 3a
1-e mecTo — naTe nbsix Habopos, 3a
2-e — Tpu, 3a 3-e — gBa HaGopa. Oue-
HUBaTh CTaTeM M BeIGMpaTL Npusepos
GyaeTt xiopwu, COCTOfILLEE M3 COTPYA-

HUKOoB xomnaHum “"Macrtep Kur”.
Mpucwinaiite ceon crate Ha e-mail:
news@masterkit.ru. Beibpare HabGop

CpoK KOHKYpCca —
Ao 31 pexkadps 2010 .

CTPOWKKM WM 3KCMNyaTauuy, KOHKYPEHTO-
cnocobHas "BlopxeTHas” ueHa. B otnum-
4yue OT MPoYUx MeTannowckatenei, npo-
U3BOOMMBIX MHOTMMK hUpMamK, MeTan-
nouckarenn MACTEP KUT — HanonoeuHy
OTKPLITHIE NPOEKTHI. ITO OTHOCUTCSH K KOH-
CTPYKUMM OaT4mkoB, Bonblioe pasHoob-
pasve KOTOpbIX AOCTYNHO A8 3Kcnepu-
MEHTOB 1 NOBTOPEHUS B OOMAaLLHWX YCno-
BMSAX, MX M3rOTOBMNEHWE NoapobHo onuca-
HO Ha canTe aeTopoe <www.metdet.ru>,
Tam Xe MOXHO MNOCMOTPETL OTHETH O
peansHbIX MOMCKaX W HaxoakKax.

MeTannouckaTtenu BbINYCKalOTCH Cce-
pwiiHo B Buae Habopos. "cpenaii cam” ana
paguoniobuteneil (Homep No katanory —
NM8042), a TakKe B BUOE YKe CnagHHbIX
U HacTpoeHHelx Gnokoe BMB042
(pmc. 1), BM8044 (pmc. 2) n B BUge
rotoBoro yctpoiictea MK8044 (puc. 3)
B CYMKE.



MpUHUMN AEACTBUA MMMYIBCHOMO Me-
TannoucKaTens 0CHORaH Ha BO30yxAeHu B
MeTannu4eckoM oOLEeKTE WMMMYNLCHOro
BVXPEBOro TOKa M M3MEPEHWI BTOPWHHOIO
BNEKTPOMAarHWTHOrO NONs, KOTOPOe HaBo-
auT 3tor Tok. B atom cnyvae Bo3byxaaio-
LM cuUrHan NogaeTcs B MepeaaioLlyio
KaTyLUKY AaT4vKa He MOCTOSIHHO, a nepuo-
OWHECKN B BUIE MMNYNbCOB. B npoeopsLLmx
obbekTax HaBOOWTCH 3aTyXaloLUMin BUXpe-
BOW TOK, KOTOPLIV BO3BYKOaeT 3aryxatoLlee
SNeKTPOMarHMTHOE none. 3To nosne, B CBOK

MpucTynas K nNouckam, OnyckawT Aart-
YUK K MPYHTY HA pacctosHue 3...5 cv ana
nevatHoro gativka u 10...20 cm ans net-
neeoro rmyGuHHoro. lMocne 3Toro Hasku-
MaoT Ha kHonky “Bananc” ("Reset”). B
TEYEHWE HEKOTOPOro BpemeHw (oBbiHHO
[OnK1 CeKyHAabl, Ha HOBOM mecTe He Bonee
eqnHnLL cexkyHa) Nprbop Npou3BeaeT noa-
cTpoiky. Bo Bpems nogctpoiku npubop
WHOVLMPYET TEKYLLMIA PEXWUM C MOMOLLLIO
MUFaIOLKMX CBETOAMOOOB. [MpuHUMN MHaW-
KaLWK Crnegyiowmii — nepebie TPW CBeTo-

BpPEMA Ha akpaHe oTobpaxaeTcs NoroTun
1 nNpubop NPoVUrpLIBaeT MENoauio Yepes
BCTPOEHHYIO OMHAMWHECKYIO TONOBKY MW
ronoBHbLIE TenedoHbI.

HAdansHelee ynpaeneHue mertan-
JloUCKaTeNnemM NPoOU3BOAUTCSH C MOMOLLLIO
KNaBuaTtypsl M WHTYMTUBHO MNOHATHOrO
MeHio, otobpaxaemoro Ha XXKW. Kuon-
xamn #u ¥ ycranasnueaior ykasarens
HaNpoTUB HYXXHOro NyHKTa MeHio. YTobbl
BOWTW B BLIOPaHHGIN MYHKT MEHID, HYXHO
HaxaTb Ha kHonky "BBOA" (cm. puc. 2). B
npaeoiil HacTy pyMc. 4 NoKasaHo nog-

o4epeab, HaBOOWUT B MPUEMHON
KaTyllke [Oatduka 3aTyxalowmia
ToK. B 3aBMCHMMOCTW OT NPOBOAA-
WM CROWCTB M pasmepa obkekta
curHan mexsier ceow dopmy u
LOWTEeNBHOCTL, YTO PerucTpupy-
ETCH N3MEPUTESBHOI HacTLIO NpU-

MeHio nyHkTa “lNapameTtpel” OCHOB-
HOro MeHI0. A Ha puc. 5 — NnogMeHio
nyHkTa “"KouTpons Gatapew”. [Mpwu
oueHke spemenn paboTel npubopa

6opa.

OcHOBa KOHCTPYKUMW PACCMOTPEHHBIX
MeTannowuckareneil — MUKPOKOHTPONNep.
lMporpamma MWKDPOKOHTPONNEpa  yxe
npegsaputensHo “sawwmta” B Hero. C ee
NoMOLLBIO OcyluecTenseTcs GopMupoBa-
HWE BPEMEHHbLIX MHTEPBANOB ANS ynpaene-
HWA BCEMW y3namw YCTPOWCTEA, W3Mepe-
HWe, a Takxke uHaVKaums 1 obluee ynpas-
nexHwne npubopom.

MeTannovckatenu paspaboraHsl non-
HOCTBIO HE UMMOPTHON aneMeHTHo Baze.
Wcnons3oeaHsl cambie pacnpocTpaHeH-
HbIE KOMMOHEHTHI BEAYLUMX NPOU3BOANTE-
nei. Co cxemoii yCTPOMCTB MOXHO No3Ha-
KOMUWTLCH Ha caiTe <www.masterkit.ru>.
Mbi NnprBeaem NnLLL KpaTKkoe onvcaHue.

B mogenax NM8042 n BM8042 ceeto-
Bas MHOVKALUWA OCYLLECTBIRETCH C MOMO-
welo ceetoguonos, B BM8044 u MKB044
npumeHawnTcs AKKW 1 MHOrogyHKUWMO-
HanbHas knaswartypa. B HaGope NMB8042
TakKke BO3MOXHO MCMNONL30BATh ankrep-
HaTWMEHLIA cNocob MHAMKALMW C NMOMOLLLIO
KKW 16x2 (nopobHelit KK He Bowen B
3TOT NpocTenunii Habop M3-3a cpasBHW-
TENBHO BbICOKOW CTOMMOCTH).

OcHOBHbIE XapaKTepucTUKu

Hanpspkenwe nutadus, B
MoTtpebnaemulii TOK (3aBUCKT
OT HACTPOEK 1 NapamMeTpPoB
Aarduka), MA
MyBuHa obHapyXeHus gaTiu-
kKoM auametpom 20 cm, cm
MOHETA OUaMeTPoM 25 MM
KOLLENeK ¢ MOHETaMK (MK
MUCTONET) . .vvnvrennnnnnns 40
KYBLUWH C MOHETaMK (MK
Kacka) .....
MakcumaneHas rnybuHa o6-
HapyxeHus  rnyGuHHBIM
AATHUKOM, M SEElall )

MpakTuyeckue peKoMmeHgaLUum rno npu-
MEHEeHMWI0 MeTannouckarens BM8042

MNepepn Hayanom paboTel HYXHO BKAO-
YuTe NpuBop W AOXAATLCH OKOHYaHWA
camoTecTupoeanusa. [Nocne ycnewHoro
NPOXOX/AEHUA TECTOB 3aroputcs "Hyne-
BOW" ceeToguon. [anee ¢ NOMOLLBLIO ne-
pekniovarena "Pexum” BeibupaioT pabo-
yuit pexum. Mpu aToMm cnegyet yHecTb,
41O nepexon ot O6ei4HOMO K 3JKOHO-
MUYHOMY PEXUMY CHUXKaeT rmybuHy obHa-
PYKEHWSI PasHbiX OOBEKTOB NPUMEPHO Ha
10...20 %, a nepexon oT O6LIYHOIMO K
Typbopexymy NPUMEPHO Ha CTOJIBKO Xe
NOBBILLAET rNyouHy.

it 5,060

[UOoAA NOKA3LIBAIOT TUM NOAKITIOHEHHOMO
parumka: 0-i CBETOOMOL COOTBETCTBYET
rneyaTHoMy partduky, 1-il — rnybBuHHoMYy
NeTNeEBOMY AATHUKY, 2-i1 — OONONHUTESNL-
Homy patymky. OcTanbHelie CBEeTOaMoabl
NOKasbIBaIOT PEXUM noucka: 3-i CooTBeT-
CTBYET JKOHOMUHECKOMY pexumy, 4-il —
ObmiyHomy (6ea nepeknodarens "Pe-
*um”), 5-in — TypBopexwumy. Hanpumep,
ecnu Bo BpemMs NoAcTpoiku muraoT 0-in n
4-in cBETOOWMOAL!, STO O3HAYAET, YTO K Npu-
Bopy NOJKMIOHEH MNeYaTHbIA JaTHuK, npu-
6op pabotaet B OBLINHOM peEXUMe.

MNocne okoH4aHWa GanaHCUPOBKW NpU-
6op wv3pacT 3BYKOBOW cwurHan w Gyger
roToe Kk pabote. B aTom pexume CBETOONO-
Obl MHOWMUMPYIOT YPOBEHL CUrHana, nepe-
W3NYYeHHOTO MEeTanM4eckum oBLEeKTOM.
Yem 6onblue 06HEKT U Yem BavXe OH k gar-
YMKY, TEM CWIbHEE 3TOT CUrHaa U TeM C
BonblIMM HOMEPOM 3aropaeTcs CBEeTo-
avop. Takke BMECTE C YPOBHEM curHana
Byner MEHSTECH TOHANEHOCTE M FPOMKOCTB
3BYKOBOrO CUrHana.

3aTtem BBLICTABNAOT Tpebyemylo 4yB-
CTEUTENLHOCTL C MOMOLLLID perynaropa
nopora YyBCTBUTENLHOCTW. [ing aToro Bpa-
LWaoT perynarop A0 Tex nop, noka He
WCYHE3HYT NOXHBIE cpabaTkiBaHWUA.

Tenepe MOXHO NPUCTYNaTe HeEnocpen-
CTBEHHO K nowuckam. lMpw oBHapyxeHun
MeTannm4eckoro obwekrta cpaboraer Bu-
3yanbHaA 1 3BykoBas uHAukauma. Mep-
NIEHHO nepemMellas OaTyuk, C MOMOLLLIO
BU3yanbHOM 1 3BYKOBOM MHOWKALMW MOXHO
onpegeniTe MECTo Ha TPyHTe, B KOTOPOM
CUrHan maxkcumanbHblil. C BeICOKOW gonei
BEPOATHOCTY MOXHO YTBEpXOaTh, HTO
LeHTp 0ObeKTa HaxoaUTCs B MPYHTE UMEH-
HO B 3TOM MecTe. McknioHeHne cocTae-
NAT 06bLEKTLl CNOXHOW opmbl. Takxe
CBOWM OCOBEHHOCTM MMEET peakums netne-
BOro ryBWHHOro patyvka Ha Bnnakue K no-
BEPXHOCTN 06bekTol HeBonkworo pasme-
pa. Mx npubop "HyBCTBYET™ TOMBKO HEMo-
CPEACTBEHHO PAAOM C BUTKaMKW NETM.

B npouecce novcka npw Heobxoammo-
CTW cnegyeTr MOBTOPATE GanaHCupOoBKY
(oBHyneHwe) Tpakta kHonkoil "BanaHc”
("Reset”).

PaGoTta c npuGopamu BM8044/MK8044

Mpexae Yem BKNHMTL npubop, Heob-
XoamMMo yoanute gatyvk Ha 30...40 cm ot
NoOLIX METANNMYecKx 0BLEKTOB U FPYHTa,
3aTem BKIOHAKOT BuikNloyatens "ON/OFF",

- KOTOPLIA PACNONOXEH HA 3aAHEei KpbllLKe

kopnyca. Cpasy nocne skno4eHus npubop
npon3sognT CaMOTECTWUPOBaHKWE. B aro

¥ PoMKD

CTh 5118
= o ABTOBAMNAHS  6(18)
*NaPAHETPH oPar Tii18)
| KOHTPONL BATHPEW qununnuuu,}: 89
OACBETER EMNDOHS a
L QQTPUHKE I'IF'U'PH_FIEI;( U PR3FPRAR.B 18,7
Tok BEG.KaCK.: 238mA
e At 118U Ak unaToR
PazFAga: 187U PasF AmeH ]
1

CneflyeT y4uTuiBaTb HE TOMLKO TOK Bbi-
XOOHOrO Kackaga, WHOWUMpYEeMbIA Ha
KKK, HO 1 Tok, NoTpebnaemblii OCTabHbI-
My yanamu npubopa, NPYMEPHO PaBHLIA
50...60 mA. Bo BTOpOIA CTPOKE 3TOr0 NOA-
MEHIO WHOWLMPYETCH TEKYLUEee Hanpsxe-
Hue DaTtapew, B TpeTLEl CTPOKEe — NOporo-
BOE HanNpsXeHWe paspaaKku.

[ns BbIXOOa B OCHOBHOE MEHIO HadKU-
MaloT Ha kHornky "MEHKO™.

lMepen vcnonb3oBaHWeM MeTaniouc-
katena MK8044 ero Heobxoouvmo npuee-
ctu B paboyee nonoxexwe. Ha wrawre,
W3roTOBNEHHOW M3 MPOYHOro CTeknonna-
CTWKa, 3aKpPEennsioT aNeKTPoHHbIN Bnok,
MOWUCKOBYIO KaTyLLKy, BNOK akkyMynsTopos
W nopnokoTHWK. MNopobHas TeneckonmMyec-
Kasi KOHCTPYKLMA O4eHb yaoBHa npy nepe-
BO3KE 1 3KCNyaTaLun.

OTpensHO CTOMT CKasaTe O parqvkKax
ona Habopoe BM8042, BMB8044 wn
'MK8044. B aT1x MOAENAX asTOMATU3ALMA
HacTpOEeK JOBefeHa oo npepena, nosTo-
MY YNOMSHYTEIE METaNIONCKaTen MoryT
paboTtaTk, o6pasHo roBops, ¢ nNObLIM
MOTKOM W30NMVMPOBaHHOW NMPOBONOKWA B
KadecTse partyuka. B rnybuHHOM pexume
WCMONb3YIOTCA Pamku, pasMep KOTOpbixX
MOXET OOCTUraTh HECKOSbKMX METPOB,
4YTO MO3BONSET OBHAPYXUBATL KPYMHbLIE
MACCUBHLIE NPEAMETHI, MPU 3TOM OTCYT-
CTBYET PEakuUMa Ha BCEBO3MOXHBIA Men-
KW METANMMYECKUid Mycop. TUNoBble aaTt-
YUKW OIS MOHET MMeloT GOopmMy Kosbua
avametpom 10...30 cm. CneuwansHblie
[aTHMKW O051 TOHHOW BRvkHen nokanuwaa-
UMK OBBLEKTOB, B TOM YuUChe a8 nowcka
3NEeKTPonpoBoaKK, Tpyb, apmartypsi u
T. M., UMEIOT eLUEe MEHbLLWE pasMepbl.

3akazars mevannovckareny BMB042,
BMB044, MK8044 moxHo no BecrnnarHomy
HOMEPY € MOBMALHOIO MK MOPOACKOro Tene-
thoHa B Poccum no nuHmm 3axaza MACTEP
KWT: 8-800-200-0934 (¢ 9.00 no 18.00,
kpome Beixoaukix), Tenegon 8 Mockse:
+7 (495) 234-77-66, ten. 8 Cankr-lletep-
6ypre: +7 (812) 327-327-1.

Bonpocel  u° koHcyneTauyww: e-mail
<infomk@masterkit.ru>. bonee nogpobHas
uHhOpMaLIMA — Ha calite <www. masterkit.ru>.
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GYINSTEK.

MHorokaHanbHbie UCTOYHUKU NUTAHUS

oT komnauuu GW Instek

B crarbe onucaHbl TEXHWHECKUEe XapaKkTepPUCTUKN U 0COBeHHOCTH
perynupyembix UCTOYHUKOB nutauus GPD-73303S n GPD-73303D,
Boinyckaemsix komnanuer GW Instek (TaiiBaHs).

CTONHWKM NUTaHus cepu GPD-73303
OTHOCATCH K KNaccy NWHEenHbIx wc-
TOYHVKOB MWUTaHWSA M MMEIOT HECKONLKO
BAXHbLIX TEXHWYeckux ocoBeHHocTe,
cpeny KOTOPbIX BLICOKAs TOYHOCTL 3ada-
HWS NapaMeTpoB TOKa W HanpsKeHus,
NErkoCTL B HACTPOWKE W YNPABNEHWUW; Bbi-
coKas cTabunbEHOCTE HAaNPSKEHUA U HUG-
KuiA YpOBEHb NMynbcaumii u nomex. Beixon-
Has MoluHocTe — no 90 BT ans neyx kaHa-
0B, a B pexume obbeouHeHus OByX
Bbix0Aoe — Ao 180 BT. [JMCKpeTHOCTE yC-
TAHOBKM W MHOWMKAUMW BLIXOOHBIX napa-
metpos: 100 mB/10 mA B GPD-73303D un
1 mB/1 mA B GPD-73303S (Ha doTo), uto
8 10...100 pas npesbillaeT aHanorMyHbIi
napameTp B COMNOCTaBUMLIX MOOEnax
VCTOYHMKOB.
MNpuBopbl BLINONHEHLI B KOMMAKTHOM

XaTb Ha Py4Ky YCTAHOBKW YPOBHSI Hanps-
XKEHWA WNW TOKa (OBYXYPOBHEBBIM pery-
natop). B pexvme ToHHOW NOACTPOMKKA Ha
naHeny CBETUTCH CUrHaNLHbLIA CBETOAMOM.

TpeTtwii kaHan vMeeT BbIXOO (UKCUPO-
BaHHOro HanpsbkeHus 2,5, 3,3 wm 5B ¢
MaKCUMAanbHBIM TOKOM Harpyaku 3 A. 3tor
KaHan NoCTOAHHO aKTUBMPOBAH, Hampske-
HWE Ha ero BbIXOOE HE 3aBUCUT OT TEKYLLero
NOSIOXKEHWs KHOMKW "Boixon,” (Bkn./Beikn.).

B Hesasucumom pexuime wanpsxe-
HWE,/TOK Ha BbIXOLE KaXaoro U3 kaHanoe 1
¥ 2 perynvpyeTcs OT HyNns A0 HOMWHanNb-
Horo 3HadeHus. lNpw atom obecneyneaer-
Gl HE3aBMCUMOCTb (PYHKLUMIA PErYTMPOBKM
Ha KaX10M W3 BbIXOOOE UCTOYHUKA nuTa-
HURA. JlonyckaeTcs kak oaHOBpEemMeHHast,
Tak U aBTOHOMHas He3aeBucKmana paboTa
KakKOO0ro 13 aTux KaHanos.

HVE TOKa Harpysku COOTBETCTBYET Nnokasa-
HUIO aMNepMEeTPa BEAYLLErO UCTONHIKA.
Mpw BKAIOYEHWW NMapannensHoro pexi-
Ma aBTOMATUYECKN OCYLLIECTBNAETCA BHYT-
PEHHSAA KOMMYTauMs BLIBOAOE BEOOMOro
WCTOYHMKA C COOTBETCTBYIOLUMMK NIOCO-
BbIM 1 MUHYCOBBIM BLIBOAAMW BeAyLLero, B
3TOM PEXUME MCMONb3YIOT TONBKO BbIXOL-
HbIE KNEeMMbl BEAYLEro MCTOYHWKA. Bbi-
XOAHBLIE TOK W HANPSXEHWe PerynupyloTcs
TOJNBKO Ha BEAYLEM UCTOYHUKE. 3HaYeHue
BbIXOOHOIO HanpsxXeHws CYUTLIBAIOT ©
BOMLTMETPA NOBOro W3 WMCTOYHMKOB.
PesynsTupyioLLiee 3Ha4eHe TOKa Harpysku
PaBHO YABOEHHOMY 3HaYeHWI0, CHUTaHHO-
My C aMnepmMeTpa BegoMOro WCTOYHWUKA.
BeixogHoe HanpspkeHue u TOK yeTaHaenm-
BaloT B HTepeanax 0...30 Bu 0...6 A.
VICTOYHUKIM UMEIOT NATh AYEEK BHYTPEH-
HEA NamsaT, U3 KOTOPLIX YETbIDe MpesHa-
3Ha4YEeHbI [I1A XpaHeHus 1 BeIBoAA Npodunei
HacTpoek. Elle ogHa syeiika npeaHasHave-
Ha 1A XPaHeHWA 3aBOACKUX WK MONb30Ba-

KOpNyce; Ha NWUEBON naHenu
pacnonoxeHs! L poBLIe MHAN-
KaTopkl KpacHoro (Tok) v 3e-
NEHOro LBETOB (HanpsKeHwe),
Ha KOTOpbIX OTOBPaXKaKTCA 3Ha-
YEeHWA BLIXOOHBIX MNapameTpoB.
Ha sapHeli naHenu pacronoxe-
Hbl rHezno wHtepdeica USB,
BXOJHaA KONopjkKa CeTeBoro
LUHYpa NMUTaHWsl C BCTPOEHHBIM
npenoxpaHuTenemM W Nepeko-
Yatens BeI6opa HOMWHANBLHOMO
CEeTEBOro HanpsxeHws. TexHwu-
YeCKMe XapakTepucTukKu Npuee-
DeHbl B Tabnuue,

B opHom kopnyce npuBopa
06beaMHEHBI TPWU HE3EBUCUMbIX
ucTodHuMKa nutanua. C nomo-

TenbLCKWX HacTpoek. Mpu BKNioHeHUm
MUTaHWS CTOYHVKA W3 Hee 3arpyka-
etca (No ymon4yaHwio) npodunb
BhLIXOOHBIX MapamMeTpoB, KOTOpbLIA
ObiN aKTUBEH Nepeq BuIKMoYEeHUEM.

Mpw coxpaseduu npoduns co-
XPaHSIoTCA PEXKUMEl paboThkl U KOM-
MyTauuK, aKTMBHOCTbL KaHanos,
TOYHOCTb PErynupoBKM napamert-
POB, 3Ha4YeHWs BLIXOOHOrO Hanps-
JKEHUA 1 TOKA.

Lns coxpaHeHus HacTpoek B na-
MSATU MCTOYHWMKA CNEayeT Haxatb u
yAepXuBaTe B TeyeHue 2 ¢ nobyio
W3 YeTblpex KHOMOK coxpaHeHwus,/
Bbi30Ba HacTpoek. Bo Bpems pabo-
Thl UICTOYHWKA 3aHATBIE AYEKW na-
MATK OTOOpaxalTca noaceeqMBsa-

WbIO MepeknioyaTenein Ha nu-
LEBOi naHeny 3apaloT OAMH U3 PeXUMOB
paboTbl: HE3aBMCUMLINA, NOCNenoBaTesb-
HEIA UNK NapannensHelii.

BrixogHoe HanpsxeHwe B NepeoMm u
BTOPOM KaHanax perynMpyeTcs B UHTepBa-
ne 0...30 B npu makcumansHOM TOKe A0
3 A. Peryn1poBka BbIXOAHLIX NapamMeTpos
(Hanps>xeHWe/Tok) NpPoW3BOOMTCA B pe-
MXmax rpy6oit nn TouHo yeTaHoeku. Ons
NEPEK/I0YEHNs pexuma NOCTaTouMHO Ha-

B nocnenosarensHom pexume aBroma-
TUYECKN OCYLUECTBNSETCH BHYTPEHHAA
KOMMYTaLIMs NAOCOBOrO BEIBOOA BEAOMBIro
WCTO4HMKA C MWHYCOBBIM BbIBOLOM Bemy-
Lero. BeixogHoe HanpskeHWe ycTaHasnm-
BalOT TONBKO PErynsitTopoM BeOyLero uc-
To4HVKa B uHTepsane 0...60 B. Peaynbtu-
pyloLlee BLIXOAHOE HanpsXeHwe paBHO
VABOEHHOMY 3Ha4YeHWIO, CHMTAHHOMY G
BOMLTMETPA BEAYLLEro UCTOYHMKA. 3Have-

Bpema ycTaHOBMEHMA

<100 mie (M3meHeHue |, Ha 50 %)

HUEM COOTBETCTBYIOLLEN KHOMKM.

McTouHukn obecneyvBaoT 3almry oT
neperpysku, NepeHanpsXeHus 1 Nnepeno-
MOCOBKW. YCTPOWCTBO ynpaeneHus BeH-
TUNATOPOM OXNaXAeHUA MUHUMU3UPYET
YpOBEHb Lyma ot npubopa.

WeTourmkn nutaHna mmetor USB-uH-
Tepdeic Ans AUCTaHUMOHHOrO yrpasne-
HWS B aBTOMaTU3UPOBaHHBIX M3MEPUTENb-
Hbix cucTemax. Mpu NoOKMIQHEHUN K NCTOY-
HuKy USB-kabens npubop aBToMaruyecku
NEPEX0ANT B PEXUM YOANEHHOro ynpaene-

XAPAKTEPUCTUKU NAPAMETPbI 3HAMEHUA Hus ¢ MK, Npy 3TOM KHOMKKW yNpasneHus Ha
H 6 20,01 % + 3 mB npu uamenenun U, NMuesomn nasenn GnokmpyloTcs.

2 RETEONIIRHOCTE <0,01% + 3 MB (<3 A) rpu uameH. I, erMOCLIOHHHKM cepun GPD-73303 B nep-

TABMNVSALIMA = B epeib nNpeaHasHaqeHsl Ans nuTaHus

HANPSKEHWS YposeHs nynbcaumi <1 B (cp.xs.) & nonoce 5 Ty... 1 My PaaVOTEXHUYECKMUX YCTPOICTE CTabunman-

POBaHHBIM NOCTOAHHBIM  HaNPAXeHWem

Temnepatyphuii koacpdy. | <300-10° wnu TOKOM.(C yggTDm; :%%Ké:gmanbﬂoro pas-
o pewenna (B - TpWU paspspa
?;T)EEMHM?.ALMH HecrabunkbHocTe 20,2 % + 3 MA npu uamer Upe v |y, NOCNE AELMMANEHOIA TOHKM), MIOMHOI PyCH-
YpoBeHs nynbcaumi =3 MA (cp.ke.) huKaLmMKU OpraHoB ynpaeneHus U uHbop-
Hanpsixenue: (2,5 B/3,3 B/5 B) 48 % Mauun Ha nadensx npubopsl MOryT WC-
DUKCUPOBAH- WGV DR Tok: 3 A rnonb30BaThCs Kak B nabopaTopHbiX, Tak u
HbI BBIXOA HecrabunsHocTs 5 MB npy uam. Une, $15 MB npu vam. I, LR Ra S o et
YpoBeHk Nynkcauuii <2 MB (cp.ke.) e !
Ycnosus skcnnyartaymm 0...40 °C, oTHoc. BnanHocTs Ao 80 %
OBLLVE AAHHBIE HanpsxeHue nuTaHua 115 B/ 230 B +15 %, 50/60 I'y, aeToeLiBop

210%130%265 mm
7 Kr

FaBGapwrHbie pazmepi
Macca




Hukonait T'YCEB (UA1ANP),
r. Cankr-fMerepbypr

CIMiN U TE N b
OCLHOCTHM
C TIOHEPOM

BuewHni g KB yCHANUTENR MOUHOCTH

C NpecenexTopom. “ " P Ec E"l E KT 0 p0 M

MHOMME KOPOTKOBONHOBMKK  MCNONB3YIOT MMNOPTHbIE
TPaHCMBEPEL, 3TH aNNapatkl MMEKT HENMoXWe TexHWu4e-
CKWE XAPAKTEPUCTUKM W XOPOLIMA BHEWHWIA B, DaHaKD
HEKOTODbIE MOAEW HE COABPMET BCTPOEHHBIX GHTEHHBIX
THOHEPOB (0CoBeHHO TPaHCMBEDE! HW3LLER UBHOBOI KaTe-
ropuu), [a w TpaHCcUBeDsl CPeNHei W BhICIIBH LEHOBLIX
KATEropWil, B KOTODBIX BCTe TaKWe TIOHEpH!, HE BCErja
MOryT obecne4wTe HOpManeHyw paboTy annaparta, Ha-
NPMMEP, Ha CNY4aiHYI0 aHTeHHY. BxoaHoe conpoTuene-
HWE TaKWUX AHTEHH MOXET NeXaTk B NPeAenax OT AecATKa
[0 HECKONBKWX ThICRY OM, B TO BPEMS Kak BCIPDEHHbIE
TIOHEDEI MMAOPTHLIX TPAHCMBEDOB DaCcCYMTaHbl, Kak npa-
BWNO, TOMBKO HA paboTy C aHTEHHaMK, MMEIDLIMMK 3TOT

napametp 10,180 Om.
(cM. cTateo Ha c. 56)

Pacnonomente QeTaned
H& WACCH YCUAHTENH MOWHOCTH,

3T QBTN YCHNUTENA
pazMeljcH! B NOABENE WACCH.
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