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IKEMEROBOL
LleHTp/AETCKOLOTEXHUHECKOLO TEOpYecTea

-

BO MHOMMX MOIOOEXHBIX COPEBHOBAHWAX NO PARMUOCTIOPTY B YUCHE
nobeavTeneit MOXHO BCTPETUTL ManbYMULLIEK U JEBYOHOK W3 Keme-
poBCKOro LIeHTpa ABTCKOro TEeXHWYECKOro TBOPYECTBA, B KOTOPOM
€CTb HECKO/BKO TBOPHECKUX OOBLEAVHEHMI, B TOM yuche v 0Obepu-
Heuvie «PaguocnopT». Ero 8BocnMTaHHMKK HEOBHOKPATHO Obinn npu-
3Epamu MOJIOAEXHBIX COPEBHOBAHUIA, KOTOPHIE NPOBOAUT PeaaKUMa
XypHana «Paguos, 3aHATUS C I0HBIMK PAAVOCTIOPTCMEHaMW BEAET
neparor pononnuTenbHoro obpasosakws Anexcanop Kanpanos
(RUSUR), xotopoMy Mbl 1 NMPeaocTagnsem CTpaHMLL XypHana am
pacckasa o pabore aroro LienTpa.

{(cMm. cratbio Ha c. 53)

OTKpLITOE NEPBEHCTBD
Kemepoackol oBnacyu —
paboraer Anppeit Xuxapes (RKSUAZ).

Mobegureny monopexwix copesHotamit 2010 rona Ha Npussl XypHana ~Paguon —
KoMaxaa Lientpa fleTckoro TeXHHWYECKOro TROpYecTRa paboTana ¢ KonnexTHEHOR
papvocTanumm UASUZZ: Muxaun Buyxos, Mmxaun Toponyenxos (RWSUVW),
Anexcangp LUnmmepuman (RVYIUDZ).
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Tpennposxn
IOHLIX PaNWUCTOR MHOTAA
NpOBOASRTCR B yCNoBMSY, NpUONUNEHHLIX K «GoeasMe.

Jd.
<

370 ecero nuws Hebonblwana YacTs Tpodesa,
328088aHHLIX CIOPTCMeHamm LATT.

MNepsencTeo PO no cnopTHeEHOW papgmoTenerpadui
/ (mait 2010 roga, Hosocubupcx, Tesmeparypa

3a GopTom MuHYyc 8 rpagycoe

oHTaH Bech B8O NbY): ' w ‘('] winy

Onna Naenosa (TpeTbe MEcTo),
HMean JQompayes (yeTeéproe MecTo),
Anexcaunp Ummmepman (nepaoe MecTo)
w Tperep Anexcanpp Kanpanos (RUSUR).
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Lucposbie USB ocuunnorpadbl - NPUCTaBKK ¥
ACK-3002 , ACK-3102, ACK-3102 1M n ACK-3102 1T R@nnmnnqﬂ

[ | ACK-3002 | ACK-3102 | ACK-31021T ACK-3102 1M
Yucno kaHanos 2 BX./BbIX. BHELUH. CHHXP., TAKTOBOW 4acTOTbl

100 M
Auckperuaauma 8 6T, 100 My (peaneH.) / 10 Iy (3keunean.)
TNuHewHan, Sin{X)/X, CNNaRHbI, BETOEBIBOP MKTEPNONATOPA
YYBCTBMTENLHOCTL 10 mB/gen...10 Blgen. ¢ warom 1-2-5
10 ncigen..0.1 clgen
O6bem namsaTh 128 xb 512 kb
[Bxoge | 1MOm |500m.1MOm casToonpegenenven kodch fenenns
CuHxpoHU3auyms CranpgaprHas Pacwmupennas CrangaprtHan
Wnrepdpenc USB 20
MyneTMCHCTEMa WameputensbHas cuctema go 16 kananos (8 npubopos

<@ UO0PYROBAHAE BKIOUEHO B KomnnesT paapatoTunka ' SDK - NI LabWindows/CVI, Borland C++ Buildsr,
= ocpeecTp CPEACTB HIMEPEHHI (onuus) _ ! Microsoft Visual C++, NI LabVIEW

Mowroe nporpammuoe obecnevenme AKTAKOM Oscilloscope Pro

PaciunpeHHas CMHXPOHW3aUMA (tonbko ana ACK-3102 1T)
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¢ KypcOpHbie H3MEPEHNHA
© ABTOM3MEPEHHE AMNAMTY/bI W
ha3bl DCHOBHON rapMOHKKHK,
4acToThl, yPOBHA CHIHanNa s

3a/1aHHDR NDNOCE YACTOT, KHM. ¢ [l0CTPOEHHE THCTOrPaMM

* CnexTporpammb! 8 TabnuyHom * ABTOONPENENEHHE
. E:g:amua NaHHBIX B :rﬂiﬂﬁ';{lﬁ;:eua BbiGopKH, " 16 RapaweTpos WARYLHORD
(oQuecmuTAincncE | RPN ksucpeHNs 1 g-r«aia 7
* MogenwpoBaxne GuNbTPOB rHCTOrpamie Z wﬁﬁ:ﬁﬁ:ﬁ ‘&%&gﬁai‘:ﬁur}
~ Pexum camonucya i ﬁgp”ﬂﬂmfrﬂi'ﬂéﬁm

WHTErpHPOBaHKE, KOPPERALKH W NP,
® JMYNALUNA CHrHana

¢ MaKcHManbHas QUCKpeTH3aLnA 6e3 S i : sod .
noTepH AanHsix fo 1 My ﬂUpTaTHBHbIH ﬂH3aHH!
 HeorpaHuyenHbii o6bem  3anmck v

8 (hakNoBYH CMCTEMY

3anuch ocuunnorpamm B namaTs MK - yTenne AaHHbIX K3 NpuGopa wrdorod
NPOM3BOMMTCA B PEANLHOM BPEMEHM, b€3 0CTaHOBKK Npouecca HIMEDE KW

3NIUKC, 115211, r. Mockea, Kawupckoe wocce, A. 57, k. 5.
Ten.Jcpakc: (495) 781-49-69 (MHOroKaHanbHbIN). /
Web: www.eliks.ru: E-mail: eliks@eliks.ru EONBIIE MHOOPMALIMUIHA
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HALLIA KOHCYNLTAUMA (c. 63). OBMEH OMBITOM (c. 36). HA KHWAHOW NOMKE (c. 21)
LOCKA OBLABIIEHWA (c. 1, 3, 14, 21, 23, 26, 28, 29, 44, 61, 62, 64).

Ha naweit o6noxke: YCTpONCTBO paanonovcka (CM. CTaTeio Ha C. 57).

L6087 V- N % § o)) HOBbII TUM YCUNIMTENS KNACCA D |
BETYLUAS CTPOKA HA CBETOIMOAAX
ERCPIEPA L L V8 yC1p0iCTBO YNPABNEHUS CTEKNOOUYMCTUTENEM

15 £02\% 8 D3 & DBl KOPMYLLIKA NS NTULL .

Tupax xypHana «Paguo» Ne 10 caan ans pacceinku nognucumkam 06.10.2010 r.
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'V PAJIVOLIETANIN OT PA
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8- 800 200-09-34"

33Ka3 — KPYraocyTouHO
becnnaTHblit 3BOHOK

«no Poccunum ¢ 9.00 po 18.00%

d ropogcxorc v A m {NbHOTO ¥

ANs cﬂguuanmcma
KOMI\nyHaanbIX cny)K6

DOTIONKRTENLHON MHGOOPMALWK
MOQENLAOM DRAE TECTEPOE
eHMA u3onayum Fluke nocernte

www.fluke.ru/insulation

A 48
Tecrepm conpou’anexua u:;ommuu Eluke 1‘55}1550(2
widponas mpoBepKa, u;onnnnn Hmpamenuen b 10, nB

o1 "lpOH]PGJl“T“HR, HOIOPOMY MO}KHO nDBEpﬂTL

flamats ¥3MEepEHNT U BO3MOMHOCTS nonuwuem K Bl{]enam u: IBIE mrr.phl P'luice :..55'3
# 1550C WACANLHBIMK ANA LMTENLHORD. MOHHTOPUHEA COCTLARNA o' Siyaoeatus.

Npu6op peaHaIHAueHs! 4l INEKIPIIDE, CNEUNANMCTOB N0 JCTIAREHINHENCRPAEHOCT N
Ha 06BEKTaX KOMMYHANLHOW HHIPPACTPYKTYPH, 3 TAKKE MHMENEDS W THENIOE.

® Creness 3aumTe CAT TIT 1000 B, CAT IV 600 B

* bonbwoi QUDPOBON *HANDTOBLIN |
KHAKOKPUCTANAMYBCKII AuCined

» DynKyKua OUHAPYMEHWA INEKTPUYEecKoro npobos
NPeynPERALET 0 HANUYWK HANPANMEHURA
W ANA NOBBIWEHNWA BEI0NACHOCTH NOALIOBATENR FeifaeT,
NOKa3aHWA HanpaXeHua o 600 B nepemenroro | -
WK OCTOAHHOTO TORA Fluke. Mes mpuBogiem Baty migs

® [apautun 3 ropa 8 HBukeHve.




Mapaerca c 1924 rona

MACCOBBIW

J EXEMECHYHbLIA
" HAYYHO-TEXHWMECKMA

“PAAMONRENTENR — PRANDSFONT —Paama” KYPHAN

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

YYPEAWUTENL W USOATENDL: PEOAKLUWA XYPHANA « PAOWO»

3apervcTpuposad Komuretom PD no nevatv 21 mapra 1995 ¢
PervcTpaunoHHsin Ne 01331

Mnaexuii pepaxTop B. K. YYOHOB

PepakuvoHHaR KONNervs:

A B. TONLIWKO, A. C. XYPABNEB, 6. C. UBAHOB,

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

A. H KOPOTOHOLWKO, B. I, MAKOBEEB. 1. B. MMXANEBCKNIA,
C. 1. MMLLEHKOB, B. I. CTENAHOB (NEPBLIA 3AM. TT1. PEOAKTOPA),
P P TOMAC, B B @PONOB

Buinyckawowmiz pegaktop: J1. H. NOMAKWH

O6noxxka: C. B. NASAPEHKO

Bepctka: E. A TEPACMMOBA

Koppexvop: T. A. BACUNLEBA

Apnpec pegakummn: 107045, Mockea, Cenveepctos nep . 10
Ten.: (495) 607-31-18. daxc: (495) 608-77-13

E-mail ref@radio.ru

fpynna pabore ¢ nucemamm — (495) 607-08-48
Otnen pexnamel — (495) 608-99-45, e-mail: advert@radio.ru
PacnpocTpaHenune — (495) 608-81-79; e-mail: sale@radio.ru
Nopnucka v npogaxa — (495) 607-77-28
Byxranrepua — (495) 607-87-39
Hawm nnarexHblie PEKBUIUTLI:
nonysarens — 3A0 “XypHan "Paguo”, UHH 7708023424,
p/cy. 40702810438090103159
Baxk nonyvarens — OAD "Chepbanx Poccun”™ r Mockea
kopp. cyet 30101810400000000225 BEMK 044525225
MognucaHo Kk nesat 19.10.2010 r Qopmar 60 84 1/8 Neuvars odcerTHan
O6eem 8 dua. ney. n., 4 Bym. n., 10,5 yu.-uaa. n.
B poanmuy — ueHa AoroBopHas
MoanUcHOW MHAEKC
no karanory «Pocnesatuns — 70772,
no karanory ¥Ynpaenesus cenepansHon NoYToBon cenRan — 89032,
no katanory Poccuickon npeccel MOYTA POCCWUKM — 61972,

3a copgepxaHve pexnamMmHoro oGeABNEHWA OTBETCTBEHHOCTE HECET
peKnamopaTens.

3a OPUMHANEHOCTE W COAEPXaHNE CTATeW OTBETCTEEHHOCTL HECET ABTOR

Penaxkuws He HECET OTBETCTBEHHOCTH 33 BO3MOXHbBIE HETATUBHLIE NOCNEACT-
BUA UCNONBL30BAHMA ONYGNVKOBaHHBIX MAaTEPUANOE, HO NPMHMMAET MEpbI MO UC-
KIHOHEHMID OLWWEBOK U DNeYaTox.

B cnyae npuema pyxonucy k nyGRuKkaumMm peaakums craeut ob 3tom B naese-
CTHOCTE aBTopa. Mpu 3ToM peaakuns NONYYEET NCKIMNTENBHOE NPABO Ha pac-
NPOCTPaHEHWE MPUHATOrD NPOM3BENEHURA, BKNIOYARA ero nybBavkauwm B xypHane
‘Panuor, Ha UHTEPHET-CTRaHWUAX xypHana, CD waun nHeim 0Bpazom.

ABTOpCKOE BO3HArpaxaeHue (roHopap) BeINNAYNBaETCA B TEYEHWE OQHOMD
MECALA NOCNe Nepsoi NyGnvkauvwu 8 pasMepe, oNPeaensiemMomM BHYTDPEHHIM
CNPaBoMHUKOM Tapudos

No uecTeverny OAHONO roga ¢ MOMEHTa Nepeok Nybnukaumy asTop umeert
npaso onybAUKOBaTL ABTOPCKMY BAPWAHT CEOErD NPOM3BEAEHWUA B ADYTOM MEC-
1€ 6e3 NpeaBapUTeNbHOND NMCEMEHHOMD COrNAacKa PeaakLmum.

B nepenucky peaakums He BCTyNaeT. Pykonucy He DELIEHIUPYIOTCS U He BO3-
BpaW@nTCe.

@ Paguo , 1924—2010. Bocnpow3eeaeHne MaTepuanos xypHana «Paavor
MX KOMMEPYECKOE MCNONBIOBAHWE B NIKDOM BWAE, NOMHOCTLI) MAKM YACTHYHO,
AONYCKAETCA TONLKD C NUCBMEHHOND PA3PeLweHa Penakumi,

Ornevarano 8 3A0 NONUMPADUHECKUN KOMINMNEKC «3KCTPA M-,
143400, Mockoeckas o6n., KpacHoropckuii p-H, a/m «Bantuar, 23 km.
3ak. 10-10-00-263.

KomneloTepHaa ceTe pepakuuun XypHana «Papuos
HaxXOAMTCA Noa 3aWWUTON aHTMBMPYCHOW NPOrpaMmet
DrWEB W. OaHunoea.

TexHvyeckan nopaepxka 000 «Canfl» (CankT-Tetep-
Gyprcras aHTuBMpycHas nabopartopus W. Oanunosa),

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

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

PaauwoBsewaHue
B Capanyne

P. CAXAYTOAUHOB, Hay4Hblii COTPYAHMK
MYK "My3ze# ucropum u kynetypel Cpegiero
Mpukames”, r. Capanyn, Yamyprtvs

Mpegnaraemas BHUMaHUIO HYuTatened CTaTes
nocesujeHa 85-nervio nepBoro onesiTa npuema
paavoBewarTensHeix cranumi B8 r. Capanyne
(¥amypTus). B He#l Takke pacckaszaHo o6 aranax
paguogdukaunn, 3apoXxaeHun W passuTUN nNpo-
BOOHOIrO BELaHUa 8 3TOM ropoge 1 pafioxe.

1eroAHAWHWI ASHb HEBO3MOXHO npeacTasuTe 6ea panuo-
( eewaHvs. Bnaropapa Ge3rpaHuyHbIM BO3MOXHOCTAM WH-
HOPMALMOHHO-KOMMYHVKALUMOHHBIX TEXHONOrWA Mbl BCeraa
0CTaeMCAa B Kypce NPOMCX0AALUMX COBBITUI, Kak B pecnybnvike,
Tak v B0 BCem mupe Ceryac kaxeTcs OaXe HEeNOHATHLIM U
CTpaHHbIM TO, 4TO Beero 85 ner Hasaa papuosewianns B Capa-
nyne He bbino.

PokAanoce OHO B HANPAXEHHOM TBOPHECKOM noucke. Toraa
BPAA MW KTO-TO BCEPLE3 Ayman O TOM, Y4TO MMEHHO paano 3a
O4EHb KOPOTKWIA CPOK CTaHeT MOUHBIM KaTanuaaTopoM fpo-
rpecca Bo Bcex 0BnacTax YenoBe4eckon AesTenbHOCTH, 00b-
e0MHUT TAanaHTNUBLIX XYPHANUCTOB, NUcaTenen, Aeatenewn
WMCKYCCTBA W KYNETYPEI, NHOAEH C aKTUBHON XM3HEHHOI NO3WLK-
eil. Kakogsa xe UCTOpMS NOSBNEHWA 11 PA3BUTUSA PAOVOBELLAHWS
B HAWeM ropoge?

e = : Mepewii pagno-

rop ogckoe npUemMHKUK 4n8 Npu-
yuunuwe, 8 xo- | EM38 BelwaHua ua
Topom & 1920-e Mockest B8 Capa-
rogst Haxogwnca @ NYNE Bbin ycTaHoe-
Kkny6 “Mpasga”. neH oceHb 1925
B knybe "Mpaepa” B
Te roas! knyb "MNpas-
na’ @9BNRANCA rnas-
HEIM UEHTPOM Co-
cpefoTodeHns no-
AWTUKO-MaCCOBOWN W
| NPOCBETWTENLCKOMN
DEeATENbHOCTH B ro-
poae v okpyre. Yc-
TAHOBNEHHBIN B KNYy-
e paguonpuemMHMK
6bln paneko He co-
BEPLEHEH — WMEn
oveHb cnaboe 3By-
YaHKe, cpean Nucka
¥ Tpecka nomex
TpyaHo Gbino paso-
GpaTte nepega4n w13
Mocker. Pabotan oH 0T cnyyas k cnyyak v He sceraa XOpoLwo
HacTpavieancs. Takos 6bin NepesLIv ONLIT NpUemMa pagvosewa-
TenbHeIX cTaHumi B Capanyne.

Papuoniobutenu knyBHOro Kpyxka c yERedeHuem udy<anu
NEPBYID paauoannaparypy, KOe-4To MacTepunn No Cxemam
camu. Beinuceieanu w13 NenuHrpaga v Mockss! Hossle paguo-
KOMAOHEHTBl U YCTaHABNWBANW WX, NbITAACH BHECTHU KaKue-To
YCOBEPLWEHCTBOBAaHWA. Tak NOCTENEHHO War 3a warom, MeTo-
Aom Npob 1 oWKnBOK papuontoBuTeny yayHLWanu u Hanaxmeanu
pagvonpuemHuk. B 310 xe Bpems B caay knyba Beina ycTaHoB-
NeHa Kpenkas AepeBaHHAs MayTa, BeICOTON B HECKONLKO AeCAT-
KOB METPOB, a Ha Hell — NPUEeMHan aHTeHHa.

C anpena 1926 r B 6onbwom — "OKTREPLCKOM” — 3ane Kiy-
Oa cucTemaruHecky npocnylwueany nepegaqsu ua Mockesl yya-
CTHWKW pasHbix coBewanuin, cobpanuil, KoHGEePEeHUWn 1 Cbea-
AoB. Xenawwwmx cnywarte paguonepenadyn 66ino MHOro. Fpom-
KOCTb ¥ 3TUX paguonpuemMHukoB Bbina ece etle HebonbLIoW,
noartomy cnywaren Tepnenveo cobnpany TULLWHY B 3ane.

Ans nponarangel paguoBeLLaHUA U 0KA3aHUA TEXHMYECKO
NOMOILW CENbCKMM panoHamM B NPUOBPETeHUr W YCTaHOBKe
paavonpueMHUKOE Npy okpucnonkome v knybe "Mpaepa”
Obinu coznavsl "Paguno-610po”, ChIrpasiive OnpeaeneHHy




pons B passutiu paguodukauum B ropo-
ne v paionax okpyra LleHst Ha paguo-
annapatypy Obinu BecbmMa BBICOKUMU.
Hanpunep, NoO cOOBWEeHMI0 MEeCTHOW
razetw "KpacHoe Mpukamee” 3a 1928 r.,
paavonpPUEMHUK C FONOBHLIM TENE(OHOM
croun 7 pyb. 50 kon., ronosHele Tenedo-
ol — 12 pyb 50 kon. [Ons cpasHeHws,
UEHBl Ha NPOAYKTEI NUTAHWA B 3TO BpEMA
puirnaneny Tak: xneb nevexsiii — 13 kon.
3a kunorpamm, caxap — 90 kon., Macno
Tonnenoe — 2 pyb. 50 kon.

CpepcTtea Ha npuobpeTteHue paauo-
annapaTypsl paguonobutenyn cobupanu
13 pas3HbIx MCTOYHWKOB. OOHAKo Npu 3TKx
TpyaHocTaX ke B mioHe 1926 r 8 okpyre
pevcteosano 10 paguonpuemMHuKos, a B
1927 r. — 70, w3 Hux 40 B cenbckmx knybax,
M30ax-4UTaNnLHAX, CeNnbCOBETax.

13 ropoga panuoniobnTensckan BoNHa
nepekuHynack B Aepeexio. "Paauogpuka-
UMs QepesHn — 3T0 HOBbIN CHNbHEeALLINI
peivar Ans KynsTypHOro nepesopota 8
JepesHe, 3T0 HOBas Nobena Haa Halvmm
rpoMaaHsiMin PacCTOAHWUEMY, NALUEBLUN-
MU OepesHi0 ceBera’ — Tak Ckas3aHo B
ouepke M. H. Oecekosa "Oecate ner Co-
getckoi Bnactu B Capanyneckom Okpyre.
1917—1927".

B 1927 r. B Capanyne Obin0 oprannao-
saHo O6wecteo gpysen paavo (OLP).
lasera "KpacHoe MNpukambe" nucana ob
atomMm cobbimun: "Pagwo — nyywmin npo-
BOAHMK KYALTYDLI B Maccel Pacnpoctpa-
HeH1e paauoycTaHoBOK 00nerynT Gopsly
C KOCHOCTBIO, HEKYNLTYPHOCTLIO, MEAHCT-
BoMm. Paagwo nonxHo OsITe B Kaxoou
NEPEBHE, B KaXaom pabovem Xuavie.
ObwecrBo apy3ei paawo oOpraHn3osa-
nocs B Capanyne 22 anpens 1927 r. B te-
yeHue nonyrtopa ner paboTel B OKpyre
yaa/10Cck OpraH3osearts 14 ayeek obwecT-
Ba, B KOTOPbIX CeM4Yac HacuuTeiBaeTcs 155
4enoeex 4YneHoe. B HacToswee spems no
ropoay nmeercs 66 paauoycTaHoBOK 1 Mo
oKkpyry — 242. B npowrnom rogy pagno-
ycraHosok Geno 34 v B Okpyre — okono
100. PocT wucna paauoyctaHOBOK B OKPY-
re B 4OCTaro4HOM CTENEHY roBOPUT 3a T0,
4TO Aenc paguoniobuTenscTea npuene-
KaeT k cefie BHUMaHIe WnpoKnx Macc..."”

NMwobonwitHo, Y1o B8 1928 r npn OOP
DencTeoBana naxe paavoKOHCYNLTaUMS.
OHa 3aHumanace BONPOCAMY pPagmuonio-
GutenscTea, naeana COBETH U yKA3AHWA

B xoHue 20-x — nauqane 30-x ropos
npownoro seka CapanynbCkuil paguo-
y3en NPUHKUMaNn MOLLHYH PaauoCTaHLMIO
v, KOMUHTEPHA, MOXHO BbIN0 yCNBIWaTL
v Jlenuwnrpan, Xapeskos, Ceepanosck,
Kasawb, Ydy, Hosocubupck v HuxHuia
Hosropop.

Kakve xe nepepa4n cnywanu ca-
panyneub 8 TO Bpems? B kasecTse npume-
pa npueeny swipgepxkv 13 "Tlporpamme
Papuonepenady Yepes3 Ypansckyo obnact-
HYIO pagmocTasHumin umenn Ceepponosa”,
onybnukosaHHon B rasete "KpacHoe Mpu-
Kambe” 3a 1929 r.:

28 anpens — kpeceHse. 18.00—
24.00. TpaHcnauma — otkpuitme VII O6-
nactHoro Creana CoBeTos 1 NOCTaHOBKa
ornepst u3 Tearpa umeHn flyHavapckoro

29 anpens — nownepensHuk. 10 00.
TpaHcnaums — oT4eT npaBuTensCTea Ha
O6nactHom Crvesne Coseros. 18.30—
19.10. Pabowas Paawvo-rasera. 19.10—
19.20. Peknama. 19.20—21.00. Kpecrs-
AHCKM koHuepT "TlecHu Tpyaa y Hac 1 3a

rpaHuuyen”. B nepepsise KPECTbAHE —
nenerarel O6nactHoro Cve3na Coseros y
MnKpOgOoHa.

JNosyHru-npuseiesl Npo paguoduka-
uwio, Takue kak "B Gopebe 3a kyneTypy, 3a
HOBI BBIT paguo — mMorydee opyowe”
"Bonblue BHUMaHUA Aeny panuonobn-
TtenecTea” wnu “"Pagwo — B Kaxayw
nepesHin!”, ObINM 0OBIYHBIM SIBNEHWEM B
raseTe.

B 1929 r., no xonaTaicTBy OKPYXHOMO
6iopo npodcon3os. B Capanyne nocTpou-
N1u PaguoTPAHCNAUMOHHYKD cTadHumio. Ha
ee nocTponky Beipenvnu 18000 py6. Beina
ycTaHoBneHna rnasxas 45-meTtposas pa-
OMOMaHTa, NOOBELEHEl TPaHCNALMOHHBIE
npoeoga. lNpoeogHOe BewaHwe OxBaTtbi-
Bano NOMTK BCE PalioHbl ropoga, Kox3a-

CamonensHslii NamMnoBLIs pagwo-
npuemuuk (1-8 nonosuHa XX seka).

Boasl 1 obyeHyo dabpuky. CrouMmocTs
NOAKNKOYEHUS rONOBHLIX TenedoHOB ycTa-
HOBUNK B 15 pyb., rpOMKOroBOpUTENA —
30 pyb. MNpepocTaenanace TPEXMECAYHARA
paccpodka nnatexa. AboHeHTCkas nnata
yCcTaHaBnAuBanace B 3aBMCUMOCTW OT
nony4aemoro aboHEeHTOM XanosaHwa W
MOLWHOCTK "3BYKOM3Ny4arens”, u cocrae-
nana ot 75 kon. B mecau. B nnanax crau-
UMy HameueHo ObiNo TPaHCAWPOBATL HE
TONLKO Nepenayu KpynHelX papvocTad-
LMIA, HO KU NPOXOAAWME B OKPYre Che3asl,
KOHUEPTH ¥ NOCTAHOBKW B TOPOACKOM
Teatpe, Hanbonee VHTEPECHbIE AUCNYTHI,
poknagel, nekuwn. A Takxe nnaHwpoea-
NOCh YCTAHOBUTE BO BCEX OOLLECTBEHHBLIX
MecTax ropoga rpoMKOroBoputenu — B
wKonax, B CKkBepe. B ropoackomM caay,
KWHOTEaTpe, CTONOBOW K T.

B 1933 r. B coctase Capanynsckoro
PanoHHOro OTAena CeA3r WMEenNcs Ha ca-
MOCTOATENBLHOM YYeTe paguoy3en Ha
430 papmoToyek. KoTopomy Bein noaLm-
HEH y3en 8 Kambapke ¢ 4ucnoM Touek
okono 150. A B 1934 r. no panoHy yxe Ha-
cuuTeiBaeTcn 650 pagvoToyex.

B 1939 r. ywucno Tousek BO3pocno Ao
2682 (NpW 4YMCNEHHOCTH HACENeHUR

PenpogykTop HacTeHHew (1940-e—
1950-e ronei).

42200 xwutenei). 3w undpsl Nokasbi-
BalT Becbma GLICTPOe BHeapeHwe pa-
AVOoBeLaHnA Bo BCe chepsl XU3HW ropo-
0@ B rofbl Nepebix NATUNETOK.

B nepuon Benukoin OTevecTBEHHOW
BOWHbI PAAMONPOrpaMmMel Nepeaasany nNo
TenedoHHBIM NpoBOAamM. Tpu pasa B AEHb
ceogxn CoeuHdopmbiopo no TenedoH-
HOW CETW TPaHCNWPOBanW Yepes rpomMKo-
roBOpPUTENK, YCTAHOBNEHHLIE B MECcTax
KONNEKTUBHOMO CNYLUAHUA.

Mocne BoiHb pagvohukauma NonyYuna
HOBbI pa3max. Paguoyansl Havanu cTpo-
WTb B NECNPOMX03ax, KONxo3ax, Ha npeg-
NPUATUAX, Pe3ko BO3POCNO YUCho pa-
AVONPUEMHUKOB, PaauoTO4EK, NOCTPOEHLI
HOBbLIE PaoVoy3nsi.

Mo cocTosnuio Ha 1 A4eaps 1946 1. npu
CapanyneCKOM PaloHHOM y3ne CBA3W pa-
6oTaeT paawoy3en mowHocTeo 1300 BT
O6wee YUCNO TPAHCNALMOHHBLIX TOYEK —
3632 (w3 nux B ropone — 3368, cene-
ckux — 264). B ropoae v panoHe umeer-
ca 142 namnoBblx 1 2 NETEKTOPHLIX pa-
AnonpremMHUKa.

Bonbwon BkNag 8 passuTue pagvo-
npomMbIWNEeHHOCTH B ropoae eHec Capa-
NYNLCKWI Panuo3aBof, KOTOPbIN, Ha4Yu-
Han ¢ cepeaunbl 1940-x ronos, Beinyckan
UENy NUHWID pPagvonpuemMHUKOB U pa-
nvon, Takux kak "Mockeud”, "Kama",
"¥pan' v gpyrue. Bnaroaaps cBoein Hu3-
KOW ueHe 3Ta annapaTtypa beina gocTynHa
M Haxogunack NPakTUHECKW B Kax Qo
cembe. Becero c 1946-ro no 2004 rr. npea-
npuatuem Geino BeinyweHo 15504600 Gwi-
TOBbLIX PaguonNpueMHelx ycTpoucte 58
HaUMEHOBaHWA,

B 1954 r. B Capanyne 13 68000 xutenei
no4TK 5 TeICAY UMenu paauoTosku. B ropo-
Ae v panone paboraoT 12 paauoyanos. M3
30 MOLLHBIX TDOMKOrOBOPUTENEN B BECEH-
HME OHW HA yauuax v nowagsx ropoga
6NV CAbIWHBI 3BYKKU MY3bIKW W CBOOKW
HOBOCTel. 370 Bbin 1 ONepaTBHbLIM NCTOY-
HUK HOBOCTEN. ¥ 3MOLMOHANBHBIN reHepa-
TOp OBLWECTBEHHOrO HACTPOEHIS.

B cepeaune 50-x rogos npownoro c1o-
neTus ropoacKon PaauOy3en exXeaHEeBHO B
7 445 MUH TpaHcAWpoBan Nepenaqy MecT-
HOMO BELIAHWA, B KOTOPLIX Nepenasanw
nocneaHve ropoackue M pPamoHHbIE W3-
BecTud. Yacto y mMukpodoHa BLICTYNanu
NepeaoBykKK NPOMBILNEHHOCTHU, aruTaTto-
pol, pabouyne, NapTUiiHbie 1 KOMCOMONL-
ckve pabotHuku. Mo coobuweHuo A. Mo-
noBa, pepakTopa MecTHOro BelaHud, B
1958 r. paboTaior Gonee crta KOPPecnoH-
OeHTOB, nepepawvx pasHoro poaa
vHdOpMaLmio, v Benylinx B adupe Bce-
BO3MOXHLIE Becensl Co cnywarenamu.
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Ha O4MH U3 NPpH30B.
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Fopoackoii cag um. A. C. Mywkmma (1950-e roge:). I TenerpacdHyio CBA3b, |

WHTepec k pagwo 3ameTHo pacteT. K
1965 r. B Capanyne yxe HacHmThiBaercs
23000 paavonpuemnunkos, 12773 pagno-
Touku. B ato Bpems 17 paguoyanos o6-
CAYXUBEIOT KUTENEW He TONBKO ropoaa,
HO v UWlesunipanosckoro, Curaesckoro,
APOMACCKOro v Apyrux CeNsCOBETOB.

1 viona 1967 r. CapanynbCkui 3kc-
NAYaTaunoHHO-TEXHUYECKUIA y3en CBA3W
6bin BEIOENEH U3 cocTaBa Vbxesckoro akc-
NNyaTaumOHHO-TEXHUYECKOro yana. YeTe-
PE NUHEWHO-TEXHUYECKUX uexa: Kam-
Bapckui, Kaparxynuuckuin, Kuscosckuii u
CapanynsCkmin 3aHumanuce obcnyxusa-
Hrem 000pYNoBaHWS W AVHWIA CBRA3M rO-
poackow TenedOHHON CBA3KM, Tenerpada,
paguogukaumn v TENEBMOEHWA HA Teppu-
TOpWK OAHOWMMEHHBIX PANCHOB.

Mo ceepeHnam cratydera Ha 1 aHBaps
1971 r, B ropone HacuuTeiBanoce 24073
KBAPTUPLI, 8 PagMONPUEMHUKOR BCEX BU-
L0B, BKNKOYaR NepeHoCHuIe M aBToMOoOu b-
Hble, — 25456 wTtyk. B 1978 r. 8 ropoae
BHE[IPEHO TPEXNporpamMmMHOE NPOBOOHOE
sewanwue. Mo nepenwcu HaceneHwa 1979
I. B NOAL30BaHWK rOpoXaH umeetca 35200
paguon W pagvonpuemHukos. B 1984 r,
YUCNO PaanoOTONEK AOCTUIMO 44 Thicsay.

C 1 mapra 1991 r.
No PELeHWIo ucnon-
KOMOB rOpoackoro w
paiionHoro CoeeTos
HAPOAHBLIX AEenyTaToB
npy pepakuui rasers
| "KpacHoe MNpukamee”
OBiNO  OPraHn3oBaHo
MEeCTHOe paawoseLla-
Hue, obuiee pykoBoa-
CTEO KOTOPbIM BO3Na-
ranoce Ha pepakiopa
razets. B 1992 r. pa-

ovioeewanue  Buino
BbIBEAEHO U3 COCTaga
pegakumn.

25 pexabps 1991 r
B ropoge Geina sape-
rMCTPUPOBaHa PenaK-
umsa  Capanynbckoro
pagvosewanns. Exe-
OHEBHO B YyTpeHHee
BPEMSA C CEMW YacoR 3a
0BAAUATE MUHYT Xu-
Tenu Capanyna Mornu
NoNYy4UTE KaK HOBOCT-
HYHO  WHQOPMaUWIO
MECTHOrO 3HaYeHus,
TaK 1 KOMMEHTapun K
BEXHEMLUUM 33KOHO-
AaTENBHBIM aKTam.

B 1994 r. npoucxo-
OST HOBble npeobpa-
308aHMA — obpa3oeaH
punman AO “Yomypr-
Tenekom™ “Capanynb-
ckmit 0Bk ANHERHBI
Y3En 3NeKTpocsa3n”.
| Otor y3en obecnequ-
Ban Ha TEpPPUTOPUW
Capanyneckoro. Kapa-
KynuHckoro, Kambap-

pancHoe obenyxkunea-
HWE HaceneHus Bcemm
BMOANMW CBR3UW, BKIIO-
4Yas MexayHapoOHyio,
MeXAayropoaHyio, ro-
POOCKYIO, CENbCKYIO,

EEE——— NpenocTasnan yenyru
NPOBOOHOMO BELLAHWA.

K wavany Tpeteero TeicaueneTus npo-
BOOHOE BELlaHVe NOCTENEHHO 3amMeHseT-
CA 3dupHbiv (BecnpoeogHsiM). B otnu-
4Me OT MPOBOAHOMO, 3GUPHOE BelaHue B
MEHbLUE! CTEeNeHW NOABEPXeHO BO3Aei-
CTBMIO CTUxXWiHLIX GeacTeuid (yparanos
HABOAHEHWI. 3emneTpsaceHunin). OHo He
TpebyeT aboHeHTCKOM NnaTtel. M, HakoHed,
ero MobuNeLHOCTL M HE3EBUCUMOCTE OT
ANEKTPOCETEN NO3BONAET DbITh HA CBA3W C
BHELLHWM MUPOM BCErna 1 Besne.

B 2007 r Geinv OTKNIOYEHE NOCneaHve
aboHeHTsl NpoBoaHOro BewaHma. Capa-
NYyNLCKUIA paawoysen 6uin NMKBWAWMPOEaH,
oGopyposaHne 06ECTOMEHO, NWMHENHbIe
COOPYXeHWA BO3OYLIHOW NOABECKW Npo-
BOOHOMO BEWAaHVA 0EMOHTUPOBAHLI.

CerogHa B ropoae BewaT paamocTaH-
unn: "Espona-nnioc-Capanyn”™ (Ha yacto-
Te 98,9 Mlu), "Mos Yamyptua-Capanyn”
(99.4 Ml'u), "Pycckoe pagwo-Capanyn”
(100.3 Mrwu), "DFm-Capanyn” (101,6 Mru),
“PetpoFm-Capanyn” (102,1 Mry), "AsTo-
paawo-Capanyn” (104,0 Mlu) v "KOmop-
FM-Capanyn” (106,3 Mlu). Yro cnywars
WK HE CNYLWaTk U3 3T0r0 acCOPTUMEHTA,

KXl pewaeT cam =

ckoro v Kuacoeckoro |

« B mupe nnHoBauWiA

finonckas komnakua paspaborana
seynbie Garapeiky, ucnonsayowme
npuMHuMn subporeseparopa

Mo coobwenuam “Tech-On", anowckas
xomnaHus Brother Industries paspabora-
na KOMNaKTHoIN BUBPaUMOHHBIN reHepaTop
TOKa, NOMBLWAKLWIACA B CTAHOAPTHOM KOp-
nyce anemeHToe AA unn AAA. Ero moxHO
MCNONbL308aTh B YCTPOWCTBAX C HEDOMbLLIMM
¥ 3NM30AMNECKUM NoTpebneHnem anekTpo-
anepriv. Co3ganHbin BUDPAUMOHHBIA MeHe-
parop cnocoben oBecneynTs 3HEpPruen
ycTpoicTea, notpebnaouwme ao 100 mBr, —
OTMEeYaeT NpoU3BoanTENk.

Takoih reHepartop MOXHO YCTaHOBWTbL B
nobyio TexHWKy, KOTOpas HyXOaeTcs B
3HEPruv Nivllb BPEMSA OT BPEeMeHW, Ha-
npumep, B MK-nynsT vnu cBETOAWMOAHBIA
oHapuk. Nonbaosareno He npuaeTcr Gec-
NOKOWTBCH O NEPUOAUYECKON 3ameHe ane-
MEHTOB NUTaHWA — 019 NONOSIHEHMS 3anaca
3HEPrUN YCTPOWCTBO OOCTaTOYHO HEMHOMO
norpacTy. BeiHumars Bartapeiky-reHepa-
TOP U3 TEXHUKW NPU 3ATOM He TpebyeTcs.

BaxHeIM [OCTOMHCTEOM ONUMCAHHON TexX-
HONOMMK, B CAyYae Hayana mMaccosoro npo-
nw3asoacTea barapeek-reHepaTopos, CTaHeT
YMEHBLUEHWME ONAaCHLIX ON8 IKONOMMK OTXO-
00B, KOTOPLIMW ABNRAIOTCA OTCAYXUBLIWE
CBOE 3NEMEHTHI NUTAHKUS.

OpraHnyeckme TpaH3ucTop.!
MAYT Ha CMEHY AMOQaMm

Ecnu Bbl NO-NpexHemy oxupaere no-
ABNEHUA KPYNHOMOPMAaTHLIX TENEBM30POB C
OLED-3kpaHamu, Ml Bac oropumm. 3Ty Tex-
HONOMMID MOXHO CMENOD CMMCLIBATL B YTINb.
YuyeHebinv yaanoce Hanth kypa Gonee adbdex-
TUBHbIE peleHnA. Mukene MyysiHn u3 Wn-
CTUTYTa HAHOCTPYKTYPHLIX MaTepUanoe paa-
paboran TeXHONOrUK OPraHuYeckux Cee-
Tomanyyawowwmx Tpanaucropoe (OLET). 3a-
METbTEe, OTAWYME 33KNIOHEHO NULIL B TOM,
410 8 OLED akcnnyatupykTca ceoWCTBa
avopos, a 8 OLET — tpaH3aucTopoe. HoBuHK-
Ka, kak yreepwpaerch, 3pQeKTUBHEE Hbl-
HellHero maTepwana Ao COoTHW pa3 B npe-
06pa3oBaHni1 3HEpruv B CBET.

OLET, noHsTHO, HAHAET NPUMEHEHIE HE
TONbKO B TB-3KkpaHax, HO U B MOGWMNbHLIX
Tenedonax, cMapTdoHax u aaxe 8 obnactu
ONTUYECKWX COBAMHEHWI Ha MMKDPOCXEM-
HOM ypoBHe. Kommepuyeckue wusaenws
3annNaHMpOBaHHBIE K BLINYCKY 4epes Tpw
roga, craHyT Aelesne v spyYe, a Bpems
NEpPekNioYeHns 3NEMEHTOB CYLLECTBEHHO
COKPaTUTCA.

CeepxckopocTHOM KeauToBbIW MHTEpHET
Ha ONTUHECKUX TPAH3NCTOpPax

Puankn Hemeukoro MHCTUTYTa ONTUKK
nmenn Makca Mnavka Bo rnaee ¢ lepxap-
pom Pemne paborawT Hag cosgaHvem
KBaHTOBOro MHTEpHETa, WMCNonbaylowero
KBAHTOBLIE TPaH3uCTOpPul. B mae 2010 r
OHK CO30any CUCTEMY, OCHOBAHHYIO Ha 0f-
HOM arome, KOTOPYK Ha3eleanu "KBaHTO-
BbIM ONTUHECKUM TpaH3ucTopom”. B Byay-
Wem TakMe TPaH3WCTOPLl, BO3MOXHO, CTa-
HYT OCHOBOW KOMNLIOTEPOB W YCTPOWCTE
WHPOPMAUMOHHBIX CETENR.

3nen Paiipxepoa, 0avH U3 UCCNenoBarTe-
nei, oTMeHaet, YyTo "...B NATMABCATLIX rogax

v AOKOHuBIME Cot. 15 ©. 40)
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"Fekiaua — Mo chegcihbo sackia-
busks srogei Ryxgansck € mau, o weu
ORUt RRHGIME IE CARKGAU .

Hapexna wHrepHeT-0M3Heca

HoBule TEXHONOMWMM, CETW W YCIyrm —
BCE 3TO NMpoOCcTo 3amedarencHo. OgHako,
4y1obbl BCEMWPHAA OTpacnb CBA3W Npo-
[onXana CyuecTBOBaTb, OHW QOMKHbLI
KaK-TO OKynarbcs. MepcnexTuesl orpom-
Hbl — CEroaHa scemupHas cets ViHTeprer
C03A3eT HOBOE eAuHOE NPOCTPaHCTBO
Ans uHdopmaymoHHoro obmena, cotpya-
HWYECTBa W TOProBnW. 3TO HOBas peanb-
HOCTb, B KOTOPOLK HENOCPELSCTEEHHOCTL W
OnNepaTueHOCTb TENEBU3WOHHBLIX W rono-
coebix coobuleHuin codeTaeTca ¢ rnybu-
HOW W CONEPXaTeNbHOCTLIO, CBOMCTBEH-
HBIMKU COOBLEHMAM NMUCBMEHHLIM. Y 3TOK
peansHOCTU ecTe ABe OCOOEHHOCTW, OT-
AUHEI0WME EE OT TPAAWLIMOHHBIX TENETEX-
HONOrWiA: BO-NEPBBIX, MOXHO NEerko OThIC-
KaTb HYXHYH uHdOopMauuio, BO-BTOPLIX,
oHa nossonaeT obveawHATE AAen B
rpynnel N0 MHTEPECaM (B TOM YUCHE no
6uanec-uHTEepecam). M ata peanbHOCTb
WMEET Cepbe3Hbie TEeXHONorM4yeckue
nocnencTena, b0 MEHHO B yropy en
NPOUCXOONT PEKOHCTPYKUMA OTpacnu
CBA3W — MACCOBO CTPOATCHA CETW cne-
OYIOWErO NOKONEHWUA, YNYYLWAEeTCA Kaue-
CTBO IP KOMMYHWMKaLWA, CTPEMWTENLHO
Pas’BuBaETCA WWPOKONONOCHBIA OOCTYN
(LWNA) v wuputca HaGop MHGOKOMMYHN-
KaUWOHHBIX Cepeucoe. OaHOBPEMEHHO
TENEKOMMYHWKAUVNOHHEIE TPEeHAb OWK-
TYIOT, 4TO OTHBIHE M BNPeas onepaTopam
cBA3WM npencrout paboTaTe C NHOABMMA,
YXE CrpynnupoBaHHLIMK MO WHTEpecam,
WKW XEe TpynnupoBaTe WX, 3aHWUMAaACh
MapKeTUHrom "BoBneqeHus”. 1o Tpebyer
AONONHUTENBHLIX YCUNUIA, BEAL 38 MHOTUE
roAsl NOCTaBLUWKKM YCNYr MNPUBBIKAW K
TOMY, 4TO aboHeHTH Bpanuy Bce, 4To Npeg-
naranoce onepartopamu. Tenepb xe, B
3MOXy MHOXEeCTBa CeTeBbix CepBWCOB,
aBOHEHTBI XOTAT TONBKO TO, 4TO MM HYXHO
M N0 onTuMManbHeiM ueHam. CornacHo
NPOrHO3y aHanuTUYeCKoW KOMMaHum
Juniper Research, goxonsl 0T MO6uUnb-
HBIX NDUNOXEeHWI (3arpy3ka KOHTeHTa, Tak
Ha3blBaemblie "HEronocoBbie yonyru”,
peknama) ewipactyt ¢ 10 mnpo ponn. B8
2009 . po 32 mnpp nonn. B 20151

HeeupaHHuiil B3neT otpacnv CBA3W He
TONBKO CO3AAeT HOBYID KOMMYHUKAUMOH-
HYI0 PeanbHOCTb, HO U WMEET CKpPLIThie
npobnemel. Begp NOMMMO HECOMHEHHbIX
6nar ece BoiweckazaHHOe BHOCUT NONON-
HUTENBHYIO TPEBOry B OnepaTopckoe
COO0BLWECTBO, NOCKONLKY KOMMNaHUW-ONe-
PaTopbl CBOWMMKW PyKamu CTPOAT "LUMPOKO-
NONOCHYK" AOPOry ANS AOCTaBkK aboHeH-
Tam nibeix CEPBUCOB, B Y4EM CaMKn OHK 3a
WCKIoYeHeM Tpaduka, ronoca n camoro

Maptv NlapHu

0OCTYNa HecuneHel, Bnpoyem, cerogHs
BCE OHW 3anBNAIOT O CBOEM CTPEMAEHUN
NpeBspaTuTLCA B 3Takue CETEBLIE CyMnep-
MapkeTkl, rae aboHeHTe cMoryT npuobpe-
cT abCoNTHO BCE — OT TPaAMUMOHHBIX
YCNYr CBA3W A0 W3OLUPEHHBIX NPUNoXe-
HUA U PasHO0OPAa3HOro KOHTEHTA.

OpvH 13 N3BECTHBIX NYTEN, KOTOPLIM HE
6pesryeT Hu OOMH CYNEPMAaPKET 1 4TO Npn-
BNEKAET HA PLIHOK CBA3WM ONEPaToOpoB, —
ato peknama. [puyem He TONLKO NO
paguo 1 TENEBUOEHWIO, HO W OHNaMHOEARA
peknama 8 MutepHetre. M at0 oguH w3
cnocofoB naeneYyeHva aexer ua Gecnnar-
Horo npoaykta. CobcTeeHHo, No peknam-
HelM Moaensm paboTalT Takue WU3BecT-
Hble “"GecnnartHele” NOCTaBwMky CepBu-
coe, xak Skype v Google. Bnpo4em, oa-
e ANA PbiHKa CBA3KM 3Ta CXeMa He HoBa —
Hawe “couvancHoe” TB-sewaHue Toxe
LOTWUPYETCS 33 CHET peknamel.

Kcratu, B nocneaHue Kpu3ucHbIe roapt
VHTEPHET-peKNama okasanachk YyTe N He
e0MHCTBEHHBIM PhIHKOM, rae Habnoganca
POCT, TOrAa Kak [oxXoAw B Apyrux cepax
Npoaon¥awT nagars. B yacTtHocTu, no
coobuwennam ESTIMEDIA, no wtoram
nepeon nonoeunsl 2010 r. TemMnel pocTa
06bEMOB phIHKA WHTEPHET-peknamMsl B
Poccun ETpoe onepexalT nokasarenu
PEKNAMHOrC poiHka B uenom. Cneuwa-
AUCTbl OTMEYAIDT, 4TO MHOMME KOMNaHuK
nepeeogdT Bce Bonblwume 4acTu CBOwWX
peknamHeix BrooxeToB 8 MHTepHeT, Tak
Kkak wx aygutopua npoeogut B Cetun
MHOro spemenu. W oveHb 4acTo, korga
YENOBEK CNLIWLUWT DEKNaMy NO Paguo unmn
CMOTPUT €€ M0 TENEBW30PY, OH BCE PaBHO
WWET A0NOAHUTENBHYID WHDOPMAUUID B
WuTepHeTe.

Mo paaHHeIM Accoumaumn KommyHuka-
UMOHHBIX AreHTCTB POCCUM, PEIHOK uHTep-
HET-peknamsl B nepsoi nonoeuxe 2010 r.
BbIPOC Ha 33 % OTHOCUTENLHO aHanoruy-
HOrO Nepuoaa npownoro roga. fing cpae-
HEHWA, B YKA3aHHOM NEPUOLE PLIHOK DEK-
namel, pacnpocTpaHaemMoi NOCPELCTBOM
TenesuaeHua 1 paano, yBenuyuncs Tonb-
KO Ha 7 %. B neHexHoM BeipaxeHn 0bb-
€M PbIHK2 WHTEPHET-PEKIAME! 32 NEPBLIe
wecTe mecsues 2010  npesBbicun
11 mnpa py6.

PocT nowckosoi peknamel B WHTep-
HETe — OOWH W3 OCHOBHbLIX MUDOBBIX
Tperpoe 2009 r. Hanpumep, pocT 3Toro
poiHKa B Mupe ¢ 2008 r no 2009 r. pocTur
3.5 mnpa ponn. Ons cpaBHeHus, obbem
POCCUIACKOTD PbIHKA NOWCKOBOM peknamsl
o KOHCEpBaTHBHLIM OueHkam 3a 2009 r.
coctaswun 4,7 mnpa pybnei. MHOrue ana-
NATUKK NPOPO4AT AaNbHenwee yeenuye-
Hue ewe Ha 30 %, 4TO BnonHe peansHo,

0CcoBeHHO eCNK NOCMOTPETE HA AMHAMUKY
3a npegbiaywMe rofbl, NOCKONLKY NMOWc-
KOBaa peEKNamMa NOCTENEHHO NepeTarvBa-
eT peknamogarenen w3 MeauiHoOro cek-
Topa. Mpy4ruHa B TOM, Y4TO NONL30OBaTENU
WHTepHeTa ¢ Gonbwum OoBEpUEM OTHO-
CATCA K pe3ynsbtatam noucka, U ¢ OXOTOW
"KNUKaT” No CcCeINKaM, He noaospesas,
4YTO KOMNaHWs 3annatuna OeHbry 3a To,
yToBbl OKA3aTLCA Ha NEPBON NO3UUWK B
BblA@Ye pe3yneTara.

OpnHako, ecnN CMOTDETB, K NPUMEPY, Ha
CTPYKTYPY POCCHMIACKOrO PbiHKa PEKNamMbl B
cetn MuTepHeT, To HanbBonswmx obvemos
no uToram Npownoro roga (57 %) gocTur-
na KOHTEKCTHaA (unW TapreTuposaHHas,
o7 aHrn. target — uens) pexnama. Pocr
060pOTOR PhIHKa TakoW peksiambl Ha poHe
ofuiero nageHua PeknaMHoro pelHka 06b-
ACHAETCA nepepacnpepeneHuem bogxe-
TOB B MONbL3Y KOHTEKCTA W3-33 BLICOKOW
adpdexTuBHOCTH. CTPYKTYPAE phIHKA TAaKon
peknamel COCTOMT M3 peknamHeix Bopxe-
TOB Manoro v cpegHero 6usHeca — oAHo-
ro M3 camblx MOBWNBHBIX €r0 CEerMEeHTOB,
KOTOPLIV HE CBA3aH C rofosbiM NNaHupo-
BaHuemM 1 MoOGUNEH B NPUHATUK HOBLIX
peleHnit, A ecnu NOCMOTPETL B Dyayulee,
TO PAL 3KCNEPTOB roBOPUT, 4TO CO Bpeme-
HEM 4YyTb N1 HE BCE YCNYr CBA3WM MOTyT
crate GecnnatHeivn Bnaropaps WHTEp-
HET-peKname.

AnropuTMel TApreTUPOBaHHOR
pexnamb!

AKTUBHOE Pa3suTUe TApreTMpPOBaHHOW
peKflaMbl HAYANoCb MOCNE CEPLE3HOrO
cnaga wHTepeca B MHTepHete k obsiuHOM
BaHHEPHON (KONW4ECTBO KIMKOB BaHHepa
No OTHOWEHUIO K ero Nokasam KaTtacTpo-
durdeckn ynano), CogepxaHwe KOTOpOR
4acTO He COOTBETCTBOBANO 3aABNEHHOMY,
a NoKa3a peknaMpyembixX TOBapos, YCnyru
M CanTbl CTanu HeuHTepecHs! GonbLKH-
CTBY MHTEpPHET-ayguTopuit. NMoatomy Bo3-
MOXHOCTE NOKa3a pexnamel, KOTopas C
6OnbWON CTENEHLD BEPOATHOCTWM CMO-
cobHa 2auMHTepecoBaTth NoNb3oBatens,
cTana Hawbonee akTyansHou TapreTwpo-
BaHHag peknama OuBaeT Temartvdeckas,
no wHTepecam, reorpaduseckas, no epe-
MeHW Nnokasa, couvansHo-gemorpaduye-
ckaf, nosegeHyeckas w np. Kak noka3wl-
BaeT poiHOK, Bnarogaps CBOUM KavyecTeam
oHa MOXEeT CTOMTb AOpoXe OObIKHOBEH-
Hoi Ha 50 % v Gonee.

OpHa Y3 NepsbiX WKPOKO NpUMEHse-
MbiX NOAAY TAPreTMPOBaHHOW PeKiambl —
reorpacguyeckas. B HacTtoswee spems
MHOTVE CepeeaHble eeb-canTtu obnanatoT
CTAaTUCTUKONR, KOTOPaR NO YMONYEHWUID
onpepenseT reorpapuyeckoe NONoXeHne
OTOENBHO B3ATOrO NOCETUTENs € TO4-
HOCTBIO A0 rocyaapcTea unu 0o obnaciu e
BbIOpaHHOM rOCYNapCcTBe. TeXHUYEeCKu,
Kak cTpaHa nocetuTens, Tak u 0bnacTs ero
NpOXVBaHMA onpeaensioTcs no IP-anpecy
ero KomneloTepa. Mcxogs M3 atoro, Bo3-
MOXHOCTH, OTKPbIBALWWECH NEepen pPek-
namopfarenem, O4eHb LWMPOKKM — Bblgada
peKnambl TOBaPOB WUNK YCNYT, AOCTYMHBIX B
CTpaHe MNOCeTUTENs, TEKCTOBOE CONpo-
BOX/OEHWE HA Eero A3bIKE W Tak nanee.
"eyxeHue” rpynnel NOCETUTENE N0 3em-
nakos. leorpaduyecknin cnocob dopmn-
poBaHWs GNOKOB O3BHO W YCMEWHO Npu-
MEeHSETCA Kak 3apybexHbiMu, Tak U pyc-
CKUMK CalTamu.
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OpHako reorpadu+eckuii BapuaHdT He
no3sonser nobuTteca Heobxopumon "nep-
coHanuaauuu” npepnaraemMon NoTeHumn-
ansHomy noTpebutenio pexnamel. Pekna-
mopareneit Bce Hawle wHTepecyet Gonee
KOHKDETHBLIN  aHanu3 rnocetuTens —
BMANOTH OO €ro KOHKPETHbIX WHTEPEecOB,
BO3pacTa v nona.

MNepeoe pewexwne — nonbiTka pekna-
MUPOBATE TO, 4TO TEOPETUYECKU MOXET
33aMHTEPECOBATL NOTEHUMANBHOrO MNoce-
TUTENS KOHKPETHOro caita no cxoxen
rematuke. flpyroi pacnpocTpaHeHHblin
cnocof NnogaYw TapreTupoBaHHON pekna-
Mbl CBOAWTCS K CO30aHWI0 CNELUansHoro
LOCLE ONS KaXA0r0 NOCETUTENS C LENLI0
BLIACHEHWA ero wuHTepecos. PasHbie
CanTel NOAXOANAT K DELUEHWIO 3TOM 3aaa4u
no-pasHoMy. HekoTopele npeanarawT
NOCTOAHHBIM MOCETUTENAM 3aN0NHWTL
cneuwansHyo aHkeTy, Hepenko CTUMyM-
pys none3osateneit obewannem po3wir-
phiWa Npy3a ANA BCEX 3an0NHUBLUMX MUK
BO3MOXHOCTbIO NONYYEHWA Kakoro-1o
onpeneneHHoro cepsuca. B aHkete y
NoNbL30BaTENA 3anNPalnBaOT €ro NNYHLIE
O3HHBLIE, MOMOraUWWE MAKCUMANLHO
nepcoHanuaupoBaTe NPeAnaraemyo emy
peknamy — BO3PacT, MECTO NPOXUBAHWS,
CKOPOCTE NOAKNIOHEHNA K MIHTepHeTy, 06-
nacTe WHTEPECOB M MHOrMOE Apyroe.
Mocne 3anonHEeHns aHKeTbl Ha KOMMbLIO-
TEp NOCETWUTENA OTAPaBARAIOT Cheuw-
aneHbiil dann — cookie, B KOTOPOM yxe
3aN0XeH OCHOBHOW NPUHLIMN NOKa3a pex-
nambl KOHKpeTHOMY Yenoseky. [Npu B3aun-
MOOENCTBUM TPaAMUMOHHLIX Bpay3epos
w danna cookie nocewaemoro cauta
nonsL3oeBaTtens BUOWT WMEHHO TO, HTO
COOTEETCTBYET €r0 NPUBLIMHEIM WHTEPEe-
cam. O6biMHO 3aTpaTel HA Takown cnocob
cobupanua nHGopMaLUM HEMHOMO HUXE
noTeHumansHon npubbinu, KOTOPYIO
MOXET MPWHECTW CTPOro nepcoHanvaw-
pOBaHHas pexknama.

Bonewve wHTepHeT-marasuHel npu-
MEHSIIOT TEXHUKY “3anoMuHaHWA", KOTO-
pas 3aknNiO4aeTcA B OTCNeXuWBaHuM nyre-
WeCcTBUA NONL30BaTENA NO CalTy, Bpeme-
HiA, KOTOPOE NONbL30BATENL NPOBEN Ha
TOW MAKU MHOW CTpaHuue wnu B pasgene
CanTa, a TaKXKe CChLINOK, 3anHTEpecoBas-
wux nonb3osatens. NoaobHy cuctTemy
WCNONB3YIOT ¥ HA HEKOTOPLIX MHOrOTEMA-
Tnyeckux GopymMax — NpPOCTON aHanva
NOCELEHNA KOHKDETHBIM NONL30BATENEM
pPasnuyHbliX TemMaTuYeCcKWUx pasnence
MOXET O4E€Hb MHOFO CKa3aTk O ero uHTe-
pecax. Jocruraetca aTo onate xe pabo-
Toi dainoe cookie.

Apyrve caitel NPUMEHRAIOT TEXHONO-
ruio "KNIDYEeBbIX CMNOB", KOTOPas He Tpe-
ByeT 3arpart Ha NpoBeaeHue ONPOCOB v
HE HYXOAEeTCs B 3anONHeHUW NoceTuTe-
nAMWU OAWHHBIX W HYOHBLIX adkeT. MNpeg-
NONoOXuM, y Bac eCTe OrpoOMHBIA CainT C
GonewumM 4ucnom pazHoobpasHeix pyb-
puk. Bbl 3aBoauTe HA KaXA0ro NoceTuTe-
na oTaeneHOEe O0CkLe, B KOTOpPOM nomMme-
HYaeTe kaxAblil ero 3axon B Kakylo-TO
KOHKPeTHyIo pybpuky. B kaxayio cTpaHm-
Uy cailTa HYXHO BCTpavBaTs Cheuw-
aNnbHbLIN MEXaHW3M, 3anUCHIBAKWWIA B
nocke MHPOPMALMKD O MOCELLEHUKM, Y4TO
HE Tak-To 1 NPocTo, 0cobeHHo Npw Bonk-
wwux pasamepax cawta. [oatomy Bna-
Oenbubl NoaobHLIX NPOEKTOB CTPEMATCH
MakCcumaneHO aBTOMaTM3MpPOBaThL 3Ty
3apady.

KpomMe OnuMcaHHoro AoBONLHO CNOX-
HOro MexaHuama NpepnocTaeneHws Tap-
reTMpPOBaHHO PEeKnambl MO0 KOYEBLIM
cnoBam, NPUMEHSIOT ero pasHoBuA-
HOCTb, UCNOMNB3YEMYIO MOVCKOBLIMI CUC-
Temamu. korna wHgopmMauna BblNAETCH
NONB30BaTEN0 KOHTEKCTHO, T. €. B OTBET
Ha BBEAEHHbIE CnoBa Ana nowcka. 310
LUMPOKO uCnone3yemeiii cnocob tapre-
TUpoBaHus peknamet. CyTe ero saknoya-
€TCA B TOM, 4TOOLI HE TONBKO AaTh NONL-
30BaTeEN0 WHMOPMALMIO, OTBEYaLWYHD
ero obwuM uHTepecam, HoO M Npopekna-
MUPOBaTh TO, 4TO OH UWeT B PyneTte aTy
TEXHONOrMK nNpumexsioT  Yandex.ru,
Rambler.ru v gpyrue. MNockonbky OCHOB-
HbIE MECTa ANA HaxoxaeHws uhdopma-
LWKW B CeTH — 3TO NOWMCKOBLIE CUCTEMBI,
abconwTHoe OGONBWWHCTBO apenTos
3TOW TEXHONOrMKM WCNONB3YINT WMEHHO
ux. Ho He Toneko. Hanpumep, kpynHei-
Wil aMepukaHckuii VIHTepHeT-npoBaii-
nep AOL, sactasnsiouwmii nonb3osarte-
fle 3anyckaTh CNeyuansHyo Nnporpammy
Ha UX KOMALIDTEPE BO BPEMA MCNONL30-
BaHWA CETH, aBTOMATUYECKW OTCNEXMBA-
eT BCE TuNbl NOWCKa, KOTOPLIMW OHU
NONL3YIOTCH, W BPEMA OT BPEMEHW BbiAa-
€T cNeumMantHoe OKOLKO BHWM3Y 3KpaHa C
peknamown kakoro-nubo canta, uMerLe-
rO OTHOLLEHUE K UCKOMOMY.

B peaynsTate Hauwbonee agdexTus-
HblM 1 BOCTPEDOBaHHLIM ABNAETCA NoBe-
AeH4Yeckun cnocob nopaywn TapreTupo-
BaHHOM peknamel. Bo-nepebix, MCNONL-
3oBaHue Takoro cnocoba noasonser
MapkeTonoraM npuenekaTe BHUMAaHWE
Gonee nNOSNBHOM W HACTPOEHHOW Ha
B3aMMOAENCTBME C KOHKPETHBIM BpeH-
OOM ayauToOpuW, WUCNOoNbL3ys ANs 3T0ro
OTHOCUTENBHO HebBoNbWwoe YUCcNo Noka-
308 peknambl. Kpome Toro, noeegeHye-
cknit cnocof nopayw NOMOraeT cantam
nony4ate BLIFOAY OT CBOWX "HEOCHOB-
Hbix® CTPaHuu, Ha KOTOPLIX peknama
CTOMT 3HA4YUTENLHO Aelwesne. K Tomy xe
NONL30BaTENU NPEANOYNTAIOT, YTOBE! 1M
nokassiBanu peknamy, kotopas Gl
oTBEYana ux Tekywum notpebHocTam.

Kak nokasano wccnepoeauve, npoee-
neHHoe aredtcteom PR Technologies
no 3aka3y komnanwun IMHO VI. 54 %
PECTNOHAEHTOB NAAHUPYIOT YBENUYKUTL
peknamHele BwoaxeTel Ha WHTepHert-
NpoekTel, U Tonbko 4 % rosopunu 06 ux
cokpaiweruu. MNpuyem oCHOBHARA NpuYM-
Ha 3TOr0 — HEe CTONbKO NPUBNEKaTens-
HOCTb OHNAMH-kamnaHuii ¢ GUHAHCOBOM
TOYKKM 3PEHWUA, CKONbKO OPUEeHTUPOBAH-
HOCTh Ha Lienesyo ayanTopuio, MHTEepakK-
TUBHOCTL, NPO3PaYyHOCTb GOAXEeTUPOo-
BaHWS. A TAKXE BO3MOXHOCTL ONEepaTue-
HOW oueHkW 3 HEeKTUBHOCTY PEKNAMHBIX
KamnaHum

TeXHONOrMmM NHTepHEeT-peKnamsl

TexHu4eckn TapreTMposaHHas pekna-
mMa QopMUPYeTCA CneuvanuanpoBaHHbl -
My nnatpopmamu PasnUHHON CNOXHO-
CTW, B3aMMOOEWCTBYIOLMMY C KOHKPEeT-
HeIMW BeB-cainTamu, Ha KOTOPLIX Pacno-
narawoTcs peknamHble nnowanku.
MpuHUMN AencTBMS UX pEeWweHuin, Kak
npasuno, cNeayowmin: Ha CeTs oneparto-
pa WUNAO ycranasnueawT obopynosanve
DPI (Deep Packet Inspection). kotopoe
OTCNEXVBAET, HAa KaKkWe CalTbl 3axoauT
aboHeHT U kakue 3anpocel Aenaet B

NOWUCKOBBLIE CMCTEMBI 3aTemM C NOMOLLLIO
nepexanpasneHus aboHenTa 8 IHTepHeT
yepes "cneuwanchuli” seb-caiT onepa-
Topa Ha komnetoTep aboneHTa 3anwucel-
BaoT cookie, U OHK MO3BONSKT CaNTy-
naptHepy WaeHTuGuUUMPOBaTh BO3MOX-
Hele noTpebuTensckue uHTepecs! abo-
HEeHTa W nokazaTe 3ToMy aboHeHTy
“ceo” pexnamy.

MNockonsky MoBuneHeld TenedoH AB-
ngetcs Hanbonee nNepcoHanu3upoBaH-
HbBIM KaHanom LOCTyna K uHpopmaumu,
3T0 [NaeT OONOAHUTENLHLIE BO3MOXHO-
CTW TapretTuHra — no mogenu TenedonHa
afoneHTa, CeTW COTOBOro onepartopa,
MecTononoxennio. ¥ mobunsHoro one-
paropa ecTb TaKKe BC3MOXHOCTE COBK-
paTh © HaKannWeaTo 3HAYUTENbHLIN
o6bvem uHpopmaumu 06 aboHeHTe: BO3-
pacT, non. NPeanoYTeHWs B nonb30sa-
HUW ycnyramu, obnacte npodeccuo-
HaNbHBEIX W NIOBUTENBECKUX WHTEPECOoSs.
370 paeT peknamoparenid BO3mMOXHOCTL
TouHee BuIBUpaTs Lenesyo ayanTopuio v
onpepenaTe kak noTpebGHoCTHM, Tak u
NOTEHUMANEHBIE BO3MOXHOCTHM KOHKDET-
HbiX KNWeHTOB. TO ecTs pexnama Ha Mo-
BUNBHBEIX TenedoHax 4acTo W3Ha4YansHo
ABNAETCA TAapreTUpPoBaHHOM, U 370 —
Cepbe3Hoe MPEeUMYLLECTBO MOBWNbHBIX
Oneparopos.

MNpw nporHozuposanun Gnvxaiwero
6yayWero cneuManucTel CYUTAIT. 4TO
60NbLOH NOTEHUMAN Y PEKNaMbl, Y4UTbI-
BalOLWLen MecTononoxeHue aboHeHTos —
ocHoeaHuHOt Ha LBS (Local Base Ser-
vices). 370 OTKpbIBAET Cepbe3Hble nep-
CNeKTuBesl And Cco3gaHuea YHUKANbHBbIX
MOGWNBHBIX CEpBUCOB W NPOAYKTOB,
0O4eHb NpUBNEKaTensHBIX ANA notpebuTe-
new. CobCcTBEHHO, CEerogHa NPakTU4ecku
BCH TPAAUUWOHHAR peknama, Kpome
WHMPOKOBELWATENEHOW TENEBU3NOHHON,
TOXE OBWXKETCA B 3TOM HanpasBneHuu,
NOCKONbKY 3TO peancHei cnocob cywe-
CTBEHHO yCunuTe 3ddexKTMBHOCTE pek-
NAaMHOMO KOHTAKTa.

B koHue 2009 r xowmnanus Google
obvaeuna 0 npuobpeteHun 3a 750 MnH
00NN, OAHOW K3 KPYNHEWWWX MUDOBbIX
cetert mobuneHoit peknamel AdMob, ko-
TOpan ABnfeTcs pa3paboTyMKOM TEexHO-
norun ons ofcnyxuBaHwa rpaduyecron
peknaMel Ha MOBMNbHBIX TenedoHax W
BnafjeeT CeThid, rae peknamopatenm
MOMyT pasmMewars cBou OOBABNEHWA Ha
Mobunenblx Beb-caitax v Henocpen-
CTBEHHO B CMEUManu3avpoBaHHbIX NPUNO-
KEHWUAX ANa CMapT¢OHOB.

MpuBNEekaTencHOCTE TAPreTUPOBaH-
HOWM peknamMsl 3acTaBNAET MCKATbt HOBLIE
cnocobbl ee npeacrtaenenus. B sacTHoc-
™, 8 2009 r. komnaHus Google 3anatex-
ToBana cnocob noaayn peknamHbix o6b-
ABNEHWIA B TenedoHHbIX CEeTAX BMECTOo
CUrHanoB OXWgaHua BeizoBa. OceHblo
2009 r. kopnopauus Apple nogana 3a-
ABKY Ha NaTeHT, B KOTOPOW ONMCAH HOBLIN
cnocob nokasza MoBUNEHOM peknamsl,
npeaHasHayYeHHbIn Ang NobbiX YCTpoUCTe
C 3kpaHamu — MOOUNEHBIX TenedoHoB,
TENEeBW30P0B, KOMMNBIOTEPOB, Meavannen-
epoB v gpyron noTpebuTeneCckon anekT-
poHukn. B otnuyme o1 00bluHbIX 06BABNE-
HWIA, KOTOPbIE MOXHO NPONYCTUTL UNK
nponucTaTte, HOBaA peknama Gyager ucuye-
3aTb TONbKO NOCAE OnpefeneHHbIX Oei-
CTBWIA none3osarens. DyHKUMA NoKasa
peknamsl "BwuTa” B ycTpoicTtso. OHO
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oTkNO4aeT BCEe Apyrue QyHkumt BO
BPEMS B3aUMOOENCTBUA NONL30BATENN C
obwaeneHvem. ocne npocmoTpa Nonb-
a0BaTeNto NPUAETCA HaxaTte Ha NpaBwnb-
HYIO KHOMKY MAW OTBETUTL HA NPOCTOWN
BOMPOC, CBA3aHHLIA C 0bbABAEHUEM.
MNpeaycMoTpeHa BEpCWUA CUCTEMBLI ANA
nnenepoe — B ayfuopekname Nons3oea-
Tens NOMNPOCAT HaxaTb Ty WAW WHYKD
KHOMKY, 47006 noaTeepauTe GakT npo-
cnylwueaHus. ABTOpbl 3006peTeHns cun-
TAIKOT, YTO OHO NO3BONWUT Pa3aasatk CNOX-
Hele yCTpoicTBa GecnnaTtHo v npoaa-
BaTb UX NO 3HAYUTENLHO CHWXEHHON
uene. Mpu 3TOM BBIPYHKY NPON3BOAUTENB
6yneT nonyYate OT peknamMel Ha YCTPOIi-
CTBE NONb30BaTENS.

He meHee BaxHO 3a0a4elt ABNAETCH
MOHUTOPUHI 3D hEKTUBHOCTY peKnambl.
B uwactHocTw, komnaHus Microsoft Ha
koHdepeHumn 1AB MIXX Conference and
Expo 2009 & Hulo-Wopke B cenTabpe
2009 r. NpOAEMOHCTPUPOBANa HOBLIN
WHCTPYMEHT ONs CBOEro nowckoBuka
"Bing”, ¢ NOMOLWLID KOTOPOro peknamo-
partend cMorytT wamepsate apgexTus-
HOCTb CBOEW peknamel y WHTEpHET-
nons3aoeatenei. TexHonorus Goina Ha-
3BaHa aeTopamMu "KNWEHT-O0PUEHTUpPO-
BaHHbIM TapreTuHrom”. OHa noszsonser
BWMAETL, KaKMe U3 peknamubix obbasne-
HWIA, NOSBARIOWWXCH B NOWCKOBBIX pe-
aynetatax "Bing”, nony4awT Gonbwe
gcero Tpaduka, v OTKyOa OH WMAOEeT.
Cratuctuka nokasweisaeTt, 4To 39 % wH-
TEpHEeT-NoNL30BaTENEN BLINONHAOT
65 % BCex NOWCKOBLIX 3aNPOCOB, NO3T0-
My peknamopatensm OyOeTr BbirogHO
3HaThb, KaKasa peknama uHTepecyeT Takmux
nopen 6onswe Bcero, a kakue obvasne-
HWA NOAXOOAT MEHEE aKTUBHBIM NONL30-
BaTtensm.

B konue 2009 r komnanua Google
3anyctuna HoBbI dopmar peknambl
"AdWords Comparison Ads", B kOTOpOM
aBTOMAaTWUYeCKn cpasHuBawTca Gnuakue
no TemMaTvke pekNamMHbie NPeaioXeHus,
nomoras OpPWEeHTMPOBaTLCA B Macce
OAHOTUNHBIX NpeanoxeHuii. NpueoauTca
npumep 3anpoca "wnoteka”. "XoTAT nu
nonL30BaTENU NOAYYUTE HOBLIA KpeauT
Ha NOKYNky Aoma wnw peduHaHcupoBa-
HWe? YCTpouT nu ux (pukCUpoBaHHas unuv
perynupyemasn craska? Comparison Ads
yNy4LWaeT BOCNPUATUE PeKNambl, NO3BO-
NAS NOMAbL30BATENAM ONPEaenwUTb, 4TO
MMEHHO OHW MLLYT, 1 NOMOras um BLICTPO
CPaBHWUTEL NOXOXWE NMPennoxeHua”, —
yTeepxnaet Google.

Cnepgyert Taioke MMETL B BUAY, YTO Tap-
retupoeaHHas peknama B WHTepHeTe
MoxeT ObiTe MHTerpupoBaKa B TB-ycnyrn
npu ncnonb3osanum IPTV, 410 nosbiwaeT
ee NoTeHuManehy addekTueHoCTL. Tak,
TainBaHbckuin onepatop Chunghwa Tele-
com WCNOAL3YET CEePBUCHYID megua-
nnatdopmy "BigBand MSP2000", nozso-
NALLYIO A0CTaBNATL PEKNAMHOE BUAEO B
o6eiyHOM CcTaHaapTe v B cTanpapte HD, a
Takxe npepocTaenate cepeuc "Multime-
dia-On-Demand”, 6Gasuvpylowuniica Ha
crtaspaptax MPEG-2 v H.264.

OcTpble yrnbl

W Ha cerooHAWHWA OeHb BCEro YeTbi-
Pe peknamMHbie uHTepHeT-nnowanku PO
3abupatoT 85 % noxono0e OT BCEW Meauil-
HOW peknamel 8 MHTepHeTe. Boe nHoTpy-

MEHTHLI, WCMONL3yEMbIE B HacToAulee
BPEMA HA PLIHKE WHTEpPHEeT-pexknamsbl,
NPUMEHRAIOT TEXHONOrMIO cookies. Tpe-
6yloT onpeaeneHHoro "Bmewartenscrea”
Ha CTOpOHE nonb3osBaTens WM He obna-
[AaT BO3MOXHOCTEIO adpecHoro Tapre-
TupoBaHuA. bonee cepuesHbie NONLITKK
"3abpateca” na 8eb 8 npoduns NONL30-
BaTens yxXe BCTPeYalT Hapacrawuwee
CONPOTUBNEHWE CO CTOPOHBI FPaxaaH,
06ecnOKOEHHLIX HECAHKUMOHNPOBAHHBIM
cHOPOM NEPCOHANLHBIX OaHHbIX (B T. 4. 1
0 cBOMX npeanoyTeHuax). K tomy xe B
3TOM CNyyae Bnagensuem v none3oeare-
NemM NpoaykTa ABNAETCA He oneparop, a
TpeTes CTOpoHa (nocTaswvik obopyno-
BaHWA, CETb CAWTOE WAV PeknamMHoe
areHTCcTBO).

CerogHa cneuuanucTel CKNOHAKTCA K
TOMY, 4TO NOAOGHBIE CUCTEMBI HE MMEIOT
nepcnekTus, Tak kak 8 CLUA w Espone
OHW 3anpeLueHsl, a PeknamHelil PeiHOK
Pa3BUBAKILWMXCA CTPaH HEegoCcTaToO4HO
paseuT, 4T06bl HaueHka 3a TapreTwHr
Guina cyuwecteerHoin. Kpome Toro, sBHen-
peHue NogoBHBIX CUCTEM OPraHn3aunoH-
HO CNOXHO, Tak kak Heobxooumo "poro-
sapuBaTeca” ¢ Gonbwwm uncnom eeb-
CanToe.

TexHONOrM4eCcKne MHHOBALUMU

Komnanua Google pabotaet Hag co3-
LAaHWeM WHTEePakTUBHOW BuOEopekna-
Mbl, KOTOpas CMOXET MOABNATLCH Ha
nobomM mecte eeb-cTpanuuel 1 Byner
BbIFMAAETE KaK OTAENBHBIM MUWHW-CanT —
MoONL30BATENM CMOrYT HE TONLKO CMOT-
PETL PEKNAMHLIE PONVKW, HO N KOMMEH-
TUPOBATL WMX. Peknama BHYTPWM Takoro
6noka 6yper OoOHOBNATLCA B pexume
peanbHoOro BpPEMEHW, 4TO OONXHO DaTh
peknamoaarensm eule 60nsWe BO3MOX-
HOCTe ans 6Gonee TOHKOW HaCTPOMKM
CBOWX NPEONOXEeHU B 3aBUCUMOCTY OT
ayouTopui.

B 2008 r. komnaHua Target technolo-
gies npeAcTasuna CeoK nnargopmy Ans
nokasa TapreTupoBaHHOW pexiamsl
"geb2Matrix” (ceptudnumposana MuH-
komceaan P®). 3rta nnatgpopma obec-
ne4yneaeT NepPCcoOHANM3UPOBAHHOE 0TO-
OpaxeHWe KOHTEHTA, B TOM YUCIE 1 PEK-
namHon HopmMauun, B BUOE UHTEPHET-
CTPaHuLbl B MOMEHTEI Nnepexoaa aboHeH-
Ta C OAHOro caiTa Ha Apyrow (MCnonb3o-
BaTk 3TOT WHTEPBAn BPEMEHW. KpOME
HWUX, HUKTO HE Aoragancs).

NpuHunn pabotel "Be62Matrix” no-
BOMBHO MPOCT: B MOMEHT MOCTYNAEHUA
3anpoca otv aboHeHTa Ha nepexoa «
Hoson Beb-cTpaHuue B ero Gpayaep
[OCTaBNAETCS NOMNHO3KPaHHaA peknam-
HAaA CTpaHuwua (wnuw BMAOSOPONWK), 4TO
ABNAETCA rapaHTvein ero npocmarpa (u
KpanHe UeHuTCR peknamopartenamu). U
aTo ropasno addextusHee HGaHHepoOE,
KOTOPbLIMW YBELWAHLI MHOMMe BeB-canTol
TapreTupoBaHHBIM NOKA3 KOHTEHTa OCy-
WEeCTBAAETCH Ha OCHOBaHUW npodwuna
aboHeHTa. Ha camom Oene cambiv LeH-
HbIM 3neMeHTOM 30eck ABnsetca Ha3a
DaHHLIX TenedOoHHbIX ONepaTopoBs, 3aHn-
MaWUXCcA NpegocTasNeHuemMm ycnyr
Wna, v wvuMeHHO y HUX OHa caman
obwmpHasn.

Llenesas ayantopus Kaxaom pexknam-
HOW KamnaHuu moxeT GblTe Boibpada no
Pas3nNUYHLIM KaTErOpuamM HaKOMNEHHOr o

npocdwung no aboHenTam (B T. 4. Makcu-
ManeHO COOTEETCTBYIOWMM BO3MOXHBEIM
nepcoHanbHbiM NpeanoyTeHuam). Mpu-
Yem TEeXHONOrMW JOCTyna HenpuHUMNW-
ancHel — pabora “se62Matrix” HenT-
pankHa NoO OTHOLWEHWIO K CETAM CBA3W W
He TpebyeT Hanuuua kKakoro-nudo knun-
eHTCKOro nporpammMHoro obecnevyeHus.
Yro kacaetrca aboHeHTOB, TO, BO-MNEp-
BbiX, 3Ta peknamMa [ocTaBnAeTca WM B
MOMEHT BLIHYXAEHHOro "npoctos”, a,
BO-BTOPbIX, ONPOCHI HACENEHUA MOKasbl-
BaIOT, 4TO NpU ONpPeneneHHbIX KOMMNEeHca-
unax (HaNpPUMEepP, CHUXEHUK CTOUMOCTU
Wwna) cmotpets peknamMy COrnacHsbl
mHorne. CobCcTeeHHO, Halwe HbiHelwHee
"npaxkTuyeckn BecnnatHoe” TB-sBewanue
paGoTaeT TOYHO MO TAKOW XEe CXeme
(xoTR pazppaxaer 3puTenen He B npwu-
mep Bonblie).

Paaymeetcn, WHTepHeTr ceroaHsa
3anonHeH Tak HasLIBAaeMol TapreTupo-
BAHHOI peknamoi, HO nnathopMmsl,
nopnobHoie “"sBeb2Matrix”, noasonawoT
NOCTPOUTE Ny4YlWWe pEeknamHble nno-
wanxwn, npexae ecero Gnaropaps kave-
CTBY (BO BCEX CMbICMAxX) UM rapaHTupo-
BaHHOMY npocmoTpy. Mepconanw3aumns
NO3BOASET MAKCUManbHO OPWMEHTWUPO-
BaTbCH HA NOANLHYID ayouTOpWIO W
WKPOKO OTKPLIBAET CEeTb ANA peknambi
manoro n cpenHero 6usHeca. MecTHble
OpraHb! BNacTW NONY4aT HOBLIWM KaHan
poctyna k anexroparty. B obwem, men-
kue BaHHeps!, KOTOPLIMW YBELWaHa CeTh
1 KOTOPbIE OPUEHTUPYIOTCA HA aDOHEHT-
ckne cookies, B AaHHOWM Cny4ae npo-
WrPLIBEIOT NO BCEM NO3UUMAM, 0OHAKO,
33 MECTO nog COonHUem HyxHo OGyper
noBopoTLCS.

Uena xe atoro "mecrta” Takosa:
obwmit peknamHblin peiHok P® coctas-
naetT 9 mnpa Qonn. NpoTue 2 MNpa
poHka WNA. A k npumepy 8 CLUA —
TONLKO OHNawHoOBas pexknama paer
25 mnpa (no NporHo3am “epea Tpu roga
ypsoutce), a WNA — okono 5 mnpa.
MonyyaeTca, 470 ecnn NpUBAeYs BCEro
20 % poxo[oB C pbiHKA OHNAWHOBOW
peknambl, 7O WNO (vnwv ronoc) MOXHO
npepocTasnaTe GecnnaTtHo. A ecnu Nnpu-
egneys 40 %, 10 NoANbHbIM aboHeHTam
MOXHO eLe 1 NPUNNasneaTs, OCTABaACh
¢ npubbinblo. Bnapeney xe aboHeHT-
ckol Basbl nonyyaer crpaTeruyeckune
PLIHOYHBIE NPEVMMYLECTBA, NOTOMY 4TO
ero nopobHoe npegnoxedwe yenyr LUNQ
nonpocTy "BeIHECET" € pbIHKA BCEX ero
KOHKYPEHTOB.

B uenom onepatopbl OONXHLI OnNpe-
0eNuTe CUCTEMHBIR NOAX0A K NCMNOMNb30-
BAHWIO 3TOW HOBOW BO3MOXHOCTW Ha
peiHke. MM HyxHO Oyoer oTBeTuTh Ha
BONPOC — Kak NpeepatuTe B AEHbru
UHPOPMaUMUI0 O KNMEHTE WU AOCTYN K
Hemy? lNoka xe nawbonee CywecTeeH-
HOW NpoBnemoi BCero cermedTa Tapre-
TUHra ABARIKOTCA BOMPOCH NOTEHUWAaNL-
HOMO HapyweHWs Npas Nno COXPaHHOCTW
nepcoHaneHblx AadHelx aboHewta C
OOHOW CTOPOHBLI, NOCTABLMKKA YCNyr
nonxHel obecneuvBaTts 3Ty COxpaH-
HOCTb, & C APYroin — nony4ate cornacuve
aboHeHTa Ha ero yyactue B peknamHom
KaMNaHun W Kak-TO OENUTbLCA C HUM
noxonamu. Benb He 3ps roBOpST, 4TO
nocnegHsn cranvs apantauduu npoayk-
Ta K PLIHKY — 3TO aganTauWa pbiHKa K
npoayKTy. @
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JlecCTHUYHBIN OUNLTP

B 3KBasnaunsepe
A. LUNXATOB, r. MockBsa

Oksanaiizepsi gonroe Bpems GbinK NONynspHsl cpequ pagnonio-
6uTenel, oqHaKo ceRvac MHTepec K HUM Heckonbko yrac. C ogvon
CTOPOHbI, COBPEMEHHbIE (POHOrpaMmMel M aKYCTHYECKME CHCTEeMbI
yxe He Tpebyior rny6okoro Bmewwarenbcrea B AYX, ¢ gpyrod —
CXEeMbl 3KBanai3epoB YCNOXHWINUChE HACTOMLKO, YTO NyraloT gaxe
onsiTHoro paguonwbutensi. MoXxHO, KOHEYHO, BO3pPa3uTb, 4YTO
OCHOBHAas 3afava akeananizepa — koppekuunsa AYX nomewjeHuns, a He
yBorosi AC n rem 6onee — tembpa. OgHako akBanansep yaobew
MMEHHO B Ka4YecTBe MHOrornofocHoro perynsaropa tembpa — cober-
BEeHHO, B GLITOBOM annapaType y Hero MHOM ponv HMKorAa u He 6sino.
Tem 6onee, 4To HACcTpauBaTe napamerpuyeckuni unu 30-NONOCHbLIN
rpaguyeckuii akBananaep 6e3 aHanu3aropa cnexkTpa unmn 3ByKosoro
reHepatopa GeccmbicnienHo, a "npoctoi” 5- unu 10-MoNOCHbIA €
Koppekumen A4YX 6b1TOBOro NoMeLweHns cnpasnuTbCs HE B COCTOSA-
HMY, A8 3TOro HyXHo MuHuMym 15 nonoc. B T0 xe BpeMs ANs pery-
nuposky Tembpa Ha moboi BKyC 4OCTATOYHO TPEX-YEThIPEX NONOC, U
sneck pagmomobuTensckue KOHCTPYKUMM BNONHE MOryT Aarte gopy
MPOMBILLIEHHBIM.

TOYKK 3pEeHUR CXEeMOTEXHUKKW 3KBa-
" nan3epsl MOXHO pasfentte Ha aea
knacca:

— 3KBanai3epel C perynupyembsimmn
Y4aCTOTHO-3aBUCUMBIMU OBPaTHLIMIY CBR-
3AMU;

— dunsTpoBLIE 3KBANan3epel (C pas-
[enexHnenm CnekTpa).

CoBpemMeHHble 3KBanaiiepsl, B TOM
uncne 1 GoNBWKWHCTBO PaauoniobuTens-
CKNX KOHCTPYKLUWIA, NOCTPOEHLI Ha OCHOBE
QY (kak Npaeuno, UHTErpankHoro UCnon-

HEHKMA, MHOrga — Ha QUCKPETHLIX KOMMNO-
HeHTax) C perynMpyemMbiMu YactoOTHO-
3aBucumbivn OC (puc. 1). B 3aBucumoc-
TW OT NONOXEHWUA ABKXKA NEepemMeHHoro
peauctopa dunsTp obBpazyer 4acTOTHO-
3aBUCUMbIA penuTens nbo B Uenu curHa-
na, nubo e uenu OOC, ot 3T0ro 3asucuT
ocnabneHve wnu ycunedHue B COOTEBETCT-
BYIOLWEN Nonoce 4acToT. B cpenHem nono-
KEHWUM OBUKKOB GUnbTPel HE OKa3bIBAKOT
BNUAHWA HA CUrHan, noatTomy Nony4aeTca
nuHenHan A4X
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WcTropuyeckan cnpaeka

Cnoeo egualizer 8 OykBanbHOM nepe-
s0ae o3Ha4aeT "BeipaBHWBaTens”. B awWr-
NOR3LIYHOW NWTEpPaType sksanan3epom
wmMeHyioT nioboin koppexTop AYX, kpome
"opHOpy4e4Horo” perynAatopa rembBpa
(nog 310 onpegeneHwe NoONagarT 1 ycu-
NUTENb—KOPPEKTOR TONOBKKM 3BYKOCHWU-
matens ¢ pukcupoeaHHon AHX, v knaccu-
yeckuit perynatop Temopa HY+BY w
OAHONONOCHEIN NapamMeTpu4ecknii aKea-
nanaep & akTmeHom cabeydepe). B oteue-
CTBEHHOM NUTEPATYPE 3TOT Kpacuebid
"wezgewHuit’ TepMud ctan obo3nasate
KNacc NepecTpavBaemulX KOppPeKTOpoE C
yucnom nonoc perynupoeanus Bonee
Tpex, ¥ OBl OKOHYATENBHO NPU3HAH NWLWL
8 Havane BO-x ronos NPoLINOro Bexa — Ao
ATOr0 MCNONL3CBANCA POMO3AKWUA, HO
NOHATHLIA Aa¥E HEeNOCBRLEHHBIM TEPMUH
“MHOrONONOCHLIA perynatop Ttembpa”
Y70, KCTAT¥, NPEeKpacHO OTPaxano pone
yCTpoitcTea B BhITOBOI annapaType

TexHuyeckan cnpaska

MNapaMeTpuyecknii  3ksanansep —
3KBANaN3ep, B KOTOPOM HE3ABMCHUMO pery-
NUPYKOTCA LEHTPANBHaR HacToTa v WWpuHa
nonocel nponyckanus (00BPOTHOCTE);
yucno nonoc oberHo 3—5. HesameHmel
NpM KOPPEKUMK NoKaneHex nedexTos AHX,
HO QMR FPaMOTHOMO NPUMEHEHWURA TpedyIoT
onpenenerHoro oneita. NoBOpOTHEIE pe-
MyNATOPG! (KaK NPaBMNo, COOCHLIE) HE Bne-
4YaTnawT PROOBOro NOKYNarTens, a ofunne
“creneHen ceoboapl” Oaxe nyraer.

Mpaduyecknin aksanansep (graphic
equalizer) — 0cobo NPUBNEKATENLHOE ANA
HENOAFOTOBNEHHOMD NONL30BATENA AETH-
ule MapkeTonoros, K CXEMOTEXHUKE OTHO-
WEHUA HE MMEET. B KOHCTPYKUMW MCNoNe-
30T NEPEMEHHBIE PEZNCTOPEI C NMHERHBIM
NepPeMELLEHEM (0T NATKM A0 ABaguaTH), B
3TOM CNyyae nNonoXeHwe Perynatopoe
HarnsgHo OToOpaxaeT YCTaHOBAEHHYIO
AYX. B TO »& Bpems B 3KBanavzepax npo-
deccroHansEHOro HasHa4yeHnsa OX0THO NPK-
MEHRAIDT NOBOPOTHLIE PEryNATOPE! — KOM-
NaKkTHOE None ynpasneHua 1 HaoeXHOCTb
YCTPOMCTBA BAXHEE NDWBNEKATENBHOCTH

Mo Takoi cTPYKTYPE BLINONHATCA KaK
MHOrONONOCHLIE (rpadudeckme), Tak u
napameTpuyeckue 3KBanan3epsl, pasnu-
4ME TONbKO B CXeMOTexHuke (QUNLTPOE.
MNpudem CNOXHOCTe 3TOrO yana Nponop-
UMOHaNLHa TeXHWYeCKuM TpeboBaHuAM.
Tak, 4ToBkl 0BeCcNeyHTe HE32BUCUMYIO pe-
rYNUPOBKY YaCTOThlI HACTPONKK 1 noBpoTt-
HOCTW B napaMeTpuYeckom 3keanansepe
[1], kaxae GuneTp copepxuT seToipe OY
1 BONbWOE YUCNO PESUCTOPOB U KOHOEH-
catopoe. B MHOrononocHbIX 3KBanaize-
pax BbICOKOrO KadecTBa [2] xaxabin
duneTp copepxut aea OY, v nMWe B Mac-
COBBbIX KOHCTPYKUWAX WMCNONB3YIOT Npo-
CTbie rMpaTopk! (aHanorn MHAYKTUBHOCTH
Ha ocHoBe OY unu 3MUTTEepPHLIX NOBTOPU-
Tenen) — takoe ynpouwenue obopaqnea-
ercs yxecTodeHuem Tpebosanunii Kk aonyc-
Kam [peTanein 4acToTo3afalwmx uenei.
Takum 06pa3om, faxe CKPOMHBLIA NAaTUNO-
NOCHLIM 3KBanansep B CTepeoBapuaHTe
TpebyeT He meHee NoXuHbl OY.

370 0BCTORTENLCTEO NPUBENO K Bbi-
NYcKy CneunanuanpoBaHHbIX MUKDOCXEM
3KBanan3epos, BKAKYAIOWMWX BCE Heobxo-
AUMBIE aKTUBHBIE anemeHTel. OaHaKo uc-
NONL30BaTh 3TH MUKPOCXEMbl MOXHO
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TONLKO B 3BYKOBLIX TpakTax MaccOBOA
annapaTtypel: 60AbLWOE YUCNO yCUnuTenen
Ha OQHOM KPWCTanne W cnoxdele oBpat-
Hble CBA3W (B TOM YUCNE W NapaswuTHuIe)
HE uAyT Ha NOAL3Y KAYECTBY 3BYYaHWUs.
WIMEHHO NO 3TOM NpUYUHE B BLICOKOKAYE-
CTBEHHBIX TPaKTax NPUMEHSIIOTCA TONBKO
naccuBHLie perynatopel Tembpa [3, 4],
OTAZETCH NPEANOYTEHVUE YCUAUTENbHLIM
Kackafnam Ha MUKpOCXemMax Unu QUCKpPeT-
HBIX ANEMEHTAX C HENNOTHLIM MOHTaXOM,
CBOAALMM K MUHUMYMY NapasuTHbie
CEBR3U.

TEpUCTUK, UMenT Bonblive rabapwTtel K
KpauHe Tpyooemku B w3rotosnenun. K
TOMY XE€ WX HYXHO MHOMO — MO Y4vchy
nonoc. Mpaepa, nocnegHiolo npobnemy
otyactu pewun C. Kpenouy [8], coeme-
CTUB BCE KaTYLKW B OOHOW C OTBOAAMU, U
3TY KOHCTPYKUMIO NO Npasy CHATaIOT Bep-
WHUHOM "KaTyweuHelx" 3keanan3epos —
KAk No NpPOCTOTE W 3NEraHTHOCTU CXeM-
HEIX PELUEHUIA, TaK KU N0 QYHKUMOHANEHO-
ctn. [Janewe pa3evTue 3IKBanansepos
MNOWNO NO NYTH YCNOXHEHWS W, YBBI, YXyA-
LEHWS.

OpHako UCTOpMYECKU NEpebivK Bbini
DUNLTPOELIE 3KBanan3epsl. B Hux cnekTp
curHana pasnensetcs gunstpamu Z1—2Zn
Ha HECKONLKO HacTOTHLIX NOAOC (pUc. 2).
YpoBeHb Kaxaow nonocbl perynupyercs
OTAENbHO, NOCNE YEero curHansl 4epes
CYMMATOD MNOCTYNaKT Ha BbIXOA YCTPON-
cTea. @uneTpel MOryT BbITe MOOBIMY —
naccueHbiMn [9—11] unu akTueHeimm [12,
13). Kctatu, ecnu pasgennTe HacTOTHbIE
NONOCHl Ha rPyNNkl C OTOENEHLIMWA CyMMa-
TOpaMy ANA Kaxaol U3 HWX, TO Takown
IKBANAN3EP CTAHET "NO COBMECTUTENLCT-
BY" 1 pasgenurensHeinM GUNLETPOM ONA CU-
CTEM C MHOrOMoAOCHbLIM YCUneHwem (3a-
pOORIW TAKOW CTPYKTYPLlI NPOCNeXueaeT-
ca 8 [13] — B kanane cabeydepa ncnonb-
30BaHbl ABa NOAOCOBLIX HUALTPA W perynu-
pyemblit cymmatop). KoHCcTpykuuu, non-
HOCTBLIO MCNONL3YIOLME AaHHbIA NPUHLMA,
aBTOPY HEWM3BECTHL!, HO MOER XOPOLA.

JlocTOMHCTE ¥ PUALTPOBbLIX 3KBanamnae-
pOB HEMAaNo — OCOBEHHO B KOHCTPYKLMAX C
naccueHsimmM unsTpamu. MNpexae scero,
3T0 maakas $as3oBo-4acTOTHAR xapakre-
PUCTVKE, BCTECTBEHHOCTb 3BYYaHWRA, HU3-
KW YPOBEHL MCKaDKEHWIA W LUYMOB — Heaa-
pPOM Ha OCHOBE NACCUBHLIX (GUNLTPOB
BBINOAHEHL! NAMNOBLIE CTYOUIHLIE 3KBa-
nansepsl. a v NpocToTa KOHCTPYKUMMK
WUMEET AANeKo He NOCNeaHEE 3HaYeHUe ans
paguoniobutens. Bece ato nossonaer mMu-
PUTLCH C OCHOBHBIM HELOCTATKOM BUALT-
DOBbIX 3KBANANW3EPOB — NpWU YCTaHOBKe
PEerynatopoe E NONOXEHWe, COOTBETCTBYIO-
wee nuHeHon A4X, pesyneTrpytowan A4X
umeeT HeBonbWwylw HEpPaBHOMEPHOCTL
(BONHUCTOCTL). Kpome Toro, u3-3a HU3Kown
DOBPOTHOCTY NACCUBHBIX DUNLTPOB NEepBo-
ro NOpPRAKa YWMCNO MONOC PeryMpoBaHua
HE NpeBbiwaeT NATU. MNepexoa K akTUBHBIM
duneTpam Gonee BLICOKOro NOPSaKa unu
N06POTHOCTM XOTA 1 NO3BONAET YBENWHUTL
4MCNO NONOC, OTHIOAE He penaet AYX
mafkoy — HEePaBHOMEPHOCTE faxe yee-
nMYMBaeTcs un3-za  HebnaronpusiTHLIX
a30BbiXx COOTHOLWEHWIA CUrHanNoB cocea-
HUX NONoc. A NO CROXHOCTK YCTPOWMCTBO
Ha4yMHaeT COnepHWHaTe C YXe PacCcMoT-
peHHbivn. Slydiiee — spar xopoLero!

Wrak, opyxHo ectynaem B "O0wecTeo
Oopy3ei 3keanan3epoB € NacCUBHbIMUW
duneTparan”. MNepeon U3BECTHON asTopy
nyGnukaumen Bein NamNoesi NATURONOC-
HEIY 3kBanansep, GparmMeHT Cxeme! KOTO-
poro npuseged B [4]. MNepBoucTONHUK
(nyGaukauwio 8TOpPOA nonosuHbel 60-x
ronoB) paskLiCkaTte HE yAanock, HO OCHOB-
HafA 4acTb CXemMbl C HEeU3MeHHuu(!)
HOMUWHANaMu getanein bes manoro nonee-
Ka KOYYeT M3 0AHOW KOHCTPYKUMKU B OpYy-
ryto. Bor aTa cxema (pmc. 3).

Bnok perynaTopoB CTOMT B LENW CUr-
Hana Mexay ABYMA YCUNUTENbHBLIMKU Kac-
Kaaamu, KOMNEHCUDYIOLWMMM 3aTyXaHue B
6HnoKe perynsaTopoe v cymmarope. B opu-
rHane NpUMeHeHsl BaKyyMHbIE TPHOALI, B
KOHCTPYKUMAX-KNOHEX B3aMeH namn wc-
NoNe30BaHbl TPAH3UCTOPL!, rubpuagHblie
WUC [7], OY [9] — HO cyTb OT 3TOroO He Me-
HAeTca. M3-3a HeoBx0aMMOCTU KOMMEH-
cupoBaTh 3HauuTenbHoe (nopsaka 30 ab)
3aTyxaHue curHana 8 GpuneTpax u cymma-
TOpe OCHOBHOW npobBnemon “He-
namnosbix” BAPUAHTOB ObLIN CKPOMHBIN,
[axe no Mepkam TpMauaTUNeTHeR AasHo-
CTW, AWMHAMWUYECKWW awanasoH —
60...70 pb. Npy HEBLICOKOM HanpR¥eHUN
nuTanua nubo BO3HWKana neperpyska
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BXOAHOro kackapa. nubo cTaHoBWUNUCHL
3aMeTHLIMK LWYMBl BeIXOOHOrO. [pyroi
MWUHYC — BLICOKOOMHbIE LENKW, B PE3YNb-
Tare yero A4X ycTpoWcTBa CYWECTBEHHO
3aBMCUT OT NaPasnTHLIX eMKOCTEl MOHTa-
Xa 1 eMKOCTI Harpyaku. Yxxe npu emMkocTu
Harpy3ku 50...100 n®d (TunnyHas eMKoCTe
He6OoNLIWOro 0TPeska TOHKOro 3KpaHupo-
BaHHoro kabens gaxe 6e3 y4eTa BX0AHON
eMKOCTW NOoCNenywLero kackana) nono-
ca nponyckaHua cyxaertca go 12...14 kl'u,.

3Ty Cxemy ynanoch yNnpocTUTe W yy4-
WWUTL, MCKIIOYUE CMECUTENL M U3MEHWB
BKMIOYEHWUE PEryNATOpoe (puc. 4). Mpa-
dudeckoe uzobpaxkeHue cxemsl A3N0
NoOBOA, Ha3BaTe ee "NecTHUYHON™ No aHa-
NOMMU C M3BECTHO CXEMO KBApUEBOro
nonocoeoro gunesTpa. A cama nmaen kac-
KaOHOrO BKNOYEHUa perynatopos Tembpa
HEe HOBa — B [ABYXNONOCHOM BapuaHTe OHa
WUCNONL30BANACE B YCUNUTENAX 3NEKTPO-
rutap ewe 8 50-x ropax Npownoroe sexa, B
paspaboTkax aetopa [14], HO Do MHOrO-
NONOCHLIX PErynaTopoe Toraa geno He
O0Wno. ..

YcTpaHeHue cymmaropa U CyxeHue
[VanasoHa perynupoBaHnA NOBLICUAO KO-
advumenT nepedaqn 3kBanawsepa no
CPaBHEHUIO C TPAAUUMOHHOW CXeMOn — B
CpeaHeM NONOXEHUW PErynaTopos ¢ No-
Ka3aTentHoOW 3aBMCMMOCTBID COMpPOTUB-
neHus 3atyxanue cocraenser 16...18 ab,
B pesynetarte TpebyeTcs MeHbluee yeune-
HWE COrNacylowmx Kackapoe, W OWHAMU-
YeCcKkuii QUana3oH HeCKONLKO PacLUMpaeT-
ca. YMEeHbLUEHWE CONPOTUBNERUR peryns-
Topoe 8 10 pa3 no3BONRET MPUMEHWTB
6onee NpUBLIYHLIE EMKOCTM KOHOEHCATO-
POB 1 Ha NOPAAOK CHU3UTL BAMAHUE Napa-
3UTHLIX EMKOCTEN.

3kpanansep BLINOAHEH YETbIPEexno-
NOCHBIM HAMEPEHHO . PErynaTop NOnNocs: ¢
UeHTpaneHow vactoton 1 kly B naTwMno-
NOCHBIX 3KBanan3depax B GonbwuHCTEE
Cny4aeB HE WUCMONb3YETCA, K TOMY XE B
yKe ynoMuHaelwenca cratee [8] xopowo
obocHoBaribl Heobxooumbie 06GnacTu pe-
rynupoeanva. 3To 4acToThl, COBMNagan-
wue ¢ nepernbami KPUBLIX PABHON FPOM-
kocTk: 30...40 lu (cy66ac u HxkHui 6ac),
150...250 My (cpemHwin 1 BepxHuin Bac),
2.5...3 'y (cpeaHue dactoTu, obnacTe
MaKCUMANLHOW YYBCTBUTENoHOCTU Chy-
xa), 14...16 kl'y (BeicOKME qacToThl). Mo-
ckonbky cybbac v HwkHUA Bac — npo-
6nemHan nBnacTe DOMBIUMHCTEA CTapbix
zanvcen (0o 80-x ronoe Nnpownoro seka),
rny6uHy perynMpoBku B aToin ofnactu "Ha
noaLem” NONe3HO YBENUYUTS.

Yrnpowexwe ycTponcTBa NPUBENO K
TOMY, 4TO B MPOUECcCe perynupoBaHusa
cpefHWe 4acToTbl PUNETPOB HECKONLKO
“nnasanT” (MOOENMPOBaHUE K ONTUMKN3a-
UWSl CXEMbl C Y4eTOM BAMAHWUS Harpyaku
npoeoaunuce B cpene MicroCap), oaHako
Ha CNyx 370 He3ameTHO. Ha npuHumnn-
anbHOW CXeMe yKasaHbl "cpefHecTaTu-
CTUYECKME” 3HA4YEeHWA 4YacTOT, KOTOopbie
HEMHOrO He COBMagarT C YacToTamu
HACTPOWKK OTOENbHO B3ATHIX (QUALTPOB
(puc. 5).

MNpu ycraHoBke BCex perynaTopoB B
OAMHaKOBOE MNONOXEHWE W3MEHRETCH B
OCHOBHOM KO3dduumeHT 3atyxaHua, A4X
H3 CpegHux vactoTax ocraerca Gonee-
MEHEE NHeHoN. HepaBHoMepHOCTL AYX
He npeesiwaeT 1 Ab 1 npuHoCKUT NoNL3Y:
Hebonebwon npoean 8 o6nactu 200 Mu
YMEHbBLWAET XapakTepHOE [ON9 XKUNbIX
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Owvanasox perynaupoeadus cybbaca —
He menee 18 oB, ocTanbHbix nonoc —
12 nB. B 3aBUCUMOCTH OT NONOXEHUA pe-
rynaTopoe Apyrux nNonoc COOTHOWEHWE
BENMYMHLl "nogkema” K “cnaga”’ name-
HAETCA, npuyYeMm “cpegHumM” nonocam
XOpOWO YyO3aeTcs PONb PEXEKTOPHOro
dunetpa (puc. 7—10). Ecnu ucnons3ay-
I0TCA NEPEMEHHLIE PE3VCTOPEI C NOKasa-
TENbLHOW 3aBUCUMOCTEIO, TO perynMposka
OT CpepHero NonoxeHus Byner npewvmy-
WEeCTBeHHO "HWa noabem”. Y1obel nony-
YT NPUMEPHO CUMMETPWHHBIA auana-
30H PErynvpoBaHus, cnegyer npuMeHnTs
NEepeMEHHLIE PE3UCTOPBl C NUHEWRHON
33BUCUMOCTBIO.

Jaxe npu HeuenecoobpasHeix Ha Npak-
TUKE KPaMHUX NPOTUBONONOXHGIX NONOXe-
Husx perynatopos 100 %—0—100 %—0"
1 "0—100 %—0—100 %" nameHeHus ¢a-
2ul B PYX skpananzepa Hawbonee 3Haun-
mom auanasore 100...3000 My He npeBbi-
waet 60" (puc. 11).

Y106 npepnaraemMulid  perynavop
NPeBpaTUNCcA B MONHOUEHHLIA 3xBanaii-
3ep, HeoBxoOMMBbl COMMAacyLVe Kacka-
abl, obecneuyvBawiume Heobxopumbie
BXOMHBLIE W BbIXOAHLIE CONPOTUBAEHWUA U
KOMNEHCHMPYIOLWIWE 3aTyXaHWs B NacCuBe-
Hbix uensx. Mepebid kackan aonxeH 6T
C HU3KMM BBIXOOHbIM CONPOTUBNEHWEM
(He Bonee 5 kOm). BxogHoe conpoTuene-
HKE BTOPOro Kackana AonxHo BbiTe BLICO-
kM — He meHee 300 kOm, vHaue BO3-
PacTeT HepPaBHOMEPHOCTE AYX U CHU3WUT-
ca koadbduumneHT nepenaun, 1 Hea Toro
HE CAWWKOM BLICOKWIA. KayecTeo 3By4a-
HUA B OCHOBHOM Gyner 3aBuceTb He OT
Tembpobnoka, a 0T CXeMOTEXHUKWN K 3ne-
MEHTHOW Da3bl COrNAacyLMix KacKanos.
HyXHO WCNONb30BaTb MaKCUMaNbHO
NUHElHbIe KOMNoHeHTe: OY Ha Nnoneseix
TPaH3UCTOpax, ewe ny4we — AUCKPeT-
HbIE NONEBLIE TPAH3UCTOPLI (0COBEHHD C
M30NUPOBaHHEIM 3ETBOPOM MNpW Hanpsa-
*eHun nutanua 40...60 B) wnu anekt-

c10
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50mux16B
Puc. 12

nomeweHnin "BybHeHue”, a Takoi xe npo-
Ban 8 o6nacti 2 kM kOMNeHcupyer
VIBNULLHIOID PEe3KOCTb 3BYYaHWS Manora-
G6apuTHex "nonouHe’ AC. Mopuepkuea-
Hue dopmaHTHOR obnacTu (600...800 )
ynyswaeT BblpasutensHOCTL Bokana. C
YMeHbLUeHUeM obwero 3atyxaHua Habno-
naerca noabem AYX Ha KpanHUx YacToTax
AvanasoHa (puc. 6) 13-3a yMeHbLIEHHBIX

HOMUHanoe peauctopoB R1 1 R4, Homu-
Hanel 3aTUX pe3nCTOPo8 ONTUMW3UPOBaHL!
C LENb NoNy4eHna MakCUMManbHO NUHEN -
How AHX npu esegenuun 25...30 % ot non-
HOMO CONPOTUBNEHWA PErYNSTOPOE (31O
TUNWHHOE 3HAYEHWE ONA NEPEMEHHBIX
PE3UCTOPOB C NOKA3aTenbHOW 3aBWCK-
MOCTLIO CONPOTHBAEHWUA OT Yrna noeBopo-
Ta Npuv yCTaHOBKE B CPeaHee NONOXEHUE),

=} = +158
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K
—, O6wua
DA1 +U k6noky T pag
KP574y Q1A _uld peaynupoeok 470 i VT4
C1
R9 T T T+ somxx168
=7 5SS o -15 8
= C7 €8 0.33mx R24
50mKx168B 470

POHHBIE NaMNbl; 30€Ck OTKPLIBAETCA NpOC-
TOp ANA TBOP4eCcTBa.

Heckoneko CNoB O pacnpegeneHnu
ycunenus no kackapam. CoBpemeHHan
anemeHTHan 6a3a obecnednBaeTr oyeHs
HU3KUIA YPOBEHDL LUYMOB, NO3TOMY OCHOB-
HOW YyNOP HYXHO COenarts Ha O0CTUXeHue
MaKCUMansHOWU NeperpysoYHoit cnocob-
HocTu. B annapatype ¢ 6atapenHsiM nu-
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Tanmem (9...15 B) BTOpOM Kackag akea-
nansepa AONXKEeH NUWb KOMNEHCKUPOBaTb
aaTyxaHue B perynatope (ycunewue
14...20 nB), a nepseblit kackan — obec-
nesmsate 006WMIA koadduUMeHT nepena-
4K YCTPOMCTBA (ANA CTaHOAPTHLIX YPOB-
HEW cwrHana HeobXooMMO YyCcuneHue
0...12 gb). B Takoi KOHCTpykumy yao6HO
UCMNONL308aTh MHTETPANLHLIE MANOLWYMSA-
wue ycunutenu, cneuuansHo paspabo-
TaHHLIE ANIR 3BYKOBOTO NPUMEHEHWA U HE
TpebyiliMe ABYXNONAPHOrO WCTOYHWMKA
nUTaHKA,

Mpyv w“cnonb3oBaHu YCUNUTENBHbLIX
KAaCcKaOoe C BLICOKOM NeperpyaoyHon cno-
cobHocTe0 Uenecoobpa3Ho cocpepoTo-
YUTb OCHOBHOE YCUMEHKE B NEPBOM Kacka-
ne, 4T06bl CHU3WTL A0 WYMOB BTOPOro
Kackana — B 3TOM CAy4ae OH MOXeT bbiTb
naxe nosroputenem. Ons aTON ueny kax
HEeNL3sA Ayylle NoOXeauT npeaBapuTens-
Hein younutens H. 3ei3ioka [4], ve Tpebyio-
WWiA M3MEHEHWA B CXEME W NevaTHON
nnate. bnok perynatopoe BrAKO4AETCH
BMECTO ABYXMONOCHOrO NacCHBHOMO pery-
nAaTopa rembpa. CMOHTUPOBAHHOMO HaBec-
HbIM MOHTaxomM (puc. 12, coxpaHeda
HyMepaLuus AeTaneil nepeoucToYHUKa).

Hanaxueavve npegycwnutena u 3a-
MeHa aetaneit noapobHo onucawe: 8 [4],
Tam xe NpyBEeAeH PUCYHOK NeYaTHOW nna-
Tol. Mpn BuibOpe NaccuBHBLIX KOMNOHEH-
TOB CNpaseanvBbl BCE TPAOULUMOHHBIE DE-
KOMEHOAUUW: BLICOKOCTabUNbHLIE Mano-
WYMALLME PE3UCTOPRI, ByMaxHble, mMac-
NAHO-ByMaKHBIE MK CNOORAHLIE KOHOEH-
cartopbl. Y4MTeIBAA, 4TO BBICOKOKa4eCcT-
BEHHBIE W OONTOBEYHBbIE OBWXKOBLIE Me-
PEMEHHBIE PE3UCTOPLI ABHO 3aHECEHk! B
Kpachyio kHUry, npuaeTcA UCNONL30BaTHL
MOBOPOTHEIE.
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MOAYNEBHAR PEKNAMA

JNlyswime Habopbl U ragXeTb!
ot "MACTEP KWUT"
8 UHTEPHET-MATASWHE "OECCH":

— Bupneoouky MT6060 — 9999 py6.

— Wameputens MOWHOCTU 3NEKT-
poaneprvu MT4011 — 988 pyb.

— lllaromep C aHanu3aTopoM Xupo-
BoW TkaHy MT4060 — 395 pyb.

— 3nekTpoHHLIN Beamen MT4020 —
488 pyb.

— MHorogyHKkumoHansHei USB-apo-
matusatop MT4040 — 842 py6

— MT6022 — OnTtnyeckan Mbillb Ha
naneu — 505 pyb

— Datumk pBuxenns MP3100 —
673 pyb.

— MTB030 — AsTOomatuyeckas 3a-
LMTa KOMNBIOTEPE OT NIOBONLITHEIX KON-
ner — 897 py6.

— "OxpaHHWK 3peHus U ocaHku”
MT1040 — 1318 py6.

— EK-39 — 4Y¥[O0O KWT. 3nekTpoH-
HbIli KOHCTPYKTOP Ane neveid ot 5 go
12 net, 39 cxem — 690 py6

— EK-218 — 4Y[00 KWT. SnekTpoH-
HbIA KOHCTPYKTOP Ans petei ot 5 Ao
14 net, 218 cxem — 1632 py6.

— EK-9889 — 4YOO KWT. 3nekr-
POHHbIN KOHCTPYKTOP Ans getei ot 5 o
14 net, 9889 cxem — 2040 py6.

— WMNynbCHBIA MUKpONpOUEeccop-
HbIWi MeTannowckatens "KOLWIEW-5K"
BM8042 — 1276 py6

— Undposoii 3aNoOMUHAIOLWNA
ocumnnorpad BM8021 — 8415 py6.

— Apanrtep K-nuuun BM9213 ann
NOAKNKOHEHUA NEPCOHANBHOMC KOMNLIO-
Tepa yepe3 USB k puarHocTuyeckomy
kanany (K- unu L-n1HuM) anekTpoHHOro
6noka ynpaenenws (3BY) asTomobuns ¢
Uenblo AMarHOCTHKW U YNPasneHua ero
dyHkumamu — 880 pyb.

— NepexogHuk USB 8 COM BMB050
onga MK — 420 py6.

— BMB039 — GSM uHTennektyan-
HOE YNpasnsaiouiee OXpaHHoe YCTPOWCT-
80 "TAPOWAH" — 3471 py6.

— FM-tpaHcmntTep MK400 —
505 py6.

— SD/USB/HDD  MynbTumeawna
nneiep ¢ HDMI eeixopom BMS00 —
1895 pyb.

— BM9010 — USB BHYTPUCXEMHLIR
nporpammatop AVR mMukKpokoHTponne-
pos — 662 py6.

KoHcTpyxTOopsl, MOogynum
u Habops! peancTopos or Ekits:
BHUMAHME!

AxumR: UeHa Ha BCIO NMHENKY Npo-
Ayxuvm ot Ekits cHuxeHa Ha 10 %!

(UeHbl yka3aHbl C Y4eTOM CKOKM)

— KoHctpyktop EK-2501Kit —
undpoBoil BONLTMETP NOCTOAHHOMO

TOka — 242 py6.
— KoncTtpyktop EK-348BKit —
unppoBoM BCTPawBaeMbil  amnep-

METP/BONLTMETP/MUNNUBONLTMETP
NOCTOAHHOrO Toka — 268 py6.

— EK-7208W-Module — Bcrpaw-
BaeMblii BONLTMETP + amnepmeTp no-
CTOSIHHOTrO ToKa. CobpaHHLIin 1 HacTpo-
€HHbIl Mogyne. Benas nopoceetka —
759 py6.

— MunHnaTiopHbin undpoBoIt BCTpau-

BaeMblii BONLTMETD MNOCTOSHHOIQ TOKa
EK-SVH0001G. 3eneHbiti uHOUKaTop —
308 pyb.

— EK-SAHO003G-200 — mMuHWa-
TIOpHbIN  UMdPOBO  BCTPanBaeMbli
amnepmeTtp (0o 200 A) NOCTOAHHOIO
Toka — 380 py6.

— Habop EK-C1206_NPO 4N kon-
newcaTtopoe 1206, NPO: 24 HomwuHana,
kaxaoro no 15 wr. — 372 py6.

— Habop EK-C1206_X7R YW koH-
pexcaropos 1208, X7R: 12 HoMuHanos,
kaxaoro no 15 wr. — 231 py6.

— HafBop EK-R0603/170 YMMN pe-
auctopoB (egwkuubsl OmM — enuHUUb!
MOm) Tunopaamep 0603, 170 HomuHa-
nos no 24/25 wr. — 850 py6.

— Habop peavctopos EK-R1206/168
— 750 pyb.

— Habop pesuctopos EK-ROB05/169
— 750 py6.

A Takxe:

— Undpoeas wkana TpaHcueepa —
850 pyb

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

— Habop petanein EXTRA-PIC-KIT
ana cbopku nporpammaropa EXTRA-PIC
— 650 py0.

— BHYTpUCKEMHBIA OTNAN4MK YCT-
povicte Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) — 1700 py6.

W mHoroe, mHoroe apyroe!

Bcerna B npopaxe Habopel getanen
ONR CaMOCTORTENBLHOW COOpKWM, KOpny-
Cobl, paguopeTany, marepuans 1 obopy-
nOBaHWe oNna nanku

OnucaHve n xapakTepucTUku CMOT-
pute Ha http://www.dessy.ru

107113, r. Mockea, a/a 10.
3eouute! Cnpawweaiite! 3axkasbi-
Baiite! Mo GecnnaTtHoOMy MeXayro-
pogHomMy Homepy: 8-800-200-09-34
¢ 9-00 po 17-30 MSK, no e-mail:
zakaz@dessy.ru wnM Ha cawTte
www,.dessy.ru

311 1 MHOrve apyrve Habopel, yans!
M MOAYNK ANs paavontoBuTensCKkoro
TBOPYECTBA, a Takke KHWUMM Bbl MOXETEe
npuobpectv no agpecy: MaraswvH
"TexHuyeckan kHura" Ha TepputTopum
KHWXHON Aapmapky B r. lbepuws (MO),
yn. Bonkoseckaa, gom 67. Ten. 8(915)
069-06-88.

* * *

Ana Bac, paguomnoburenn!

PAOAWOKOHCTPYKTOPDBI, paauo-
3NEMEHTEl, MOHTAMHLIA WHCTRPYMEHT U
marepuansl, kopnycel. Ot sBac — onna-
HeHHbI KoHeepT gna 6ecnnaTHoro Kara-
nora.

426072, r. UxeBck, a/a 1333.

www.rtc-prometej.narod.ru

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

* * *

MevaTtHele NnaTel Ha 3akaa!

PazpaboTka u uaroToBnexune no cxe-
Mam 3aKka3ynka.

242600, BpsHckan 06n., r. JaTekOBO,
yn. KOxHas, a. 69.

Ten. 89155383045

E-mail: dyt69@yandex.ru




NMpocTtas npucrtaeka
K npuemMHuky ana npuwema DRM

paavocTaHuum
B. BOWKO, r. MpkyTck

PapuwoBewatenbHbie cTravuyuwm, paborawwmue B popmare DRM

(Digital Radio Mondiale) nocrenewnHO

"saBsoeBbiBalOT” 3PMp.

YBenuymuBaeTcs ux 4MCNO, B NPOZaXe MOABAAIOTCA crieuynanninpo-
BaHHbIE MPUEMHMKM, MO3BONAFIOLMNE MPUHUMATL CUIrHaMbI TAKUX pagano-
cravywii. B 2010 r. avor ¢popmar 6ei1 NpuHAT B Poccvy kKak Haywmo-
HansHbii ctavgapt (Komapos C. DRM — HauworHanbHbiA CTaHgapT
uyn¢poBoro paguosewanns B Poccun. — Pagwo, 2010, Ne 8, c. 17,
18). OgHako cmeic/l B npuobpeTeHnn Takoro npueMHNKa MosBnTCS
TOMIBKO NPV CYLECTBeHHOM pacwuperHumn cerw DRM Bewanws B
Poccun. MNoka takme cranwymmn paborawTt B Bonswaxkoso, Tangome,
Hpkyrcxke, Komcomonscke-Ha-AMype M BegeTcs OnbiTHas TpaHcAas-
uma u3 KpacHogapa. B crarse NnpuBOAMTCHA ONUCaHMe NPOCTON nNpu-
CTaBKM K pafuoBeljaTensHoOMy NPUEeMHWKY, KOTOopas COBMECTHO C
nepcoHanbHeiM KomneoTepom (MK) m cneyvanusmposaHHOW Npo-
rpamMmod Nno3eonseT npuHumMmarTes curianst DRM paguocraHymil.

(“ urHan DRM npegcrasnaet cobow
uMppPOEOY CUrHan, Nnpeobpa3oBaHHLIN
ans nepepayv 8 acdup ¢ NOMOLLBID TEXHO-
norvK OPTOFrOHANBLHONO YACTOTHOMO Myfb-
Tunnekcuposanus (OFDM). Mpw OFDM
nocnegoBaTenbHbiil  UWGQPOBOW NOTOK
npeobpasyeTtca B 60ALWOE YMCAO napan-
NensHeIX NOTOKOB (CyGnNoTOKOB), KaXObIH
M3 KOTOPbIX NEPEdAETCA HA OTOENLHON
Hecywen vactote. B DRM 4ucno takux
yactor moxet gocturate 200. Bece Hecy-
wre pasmewanTcs B CNEKTPe 4acToT
wupuHow o 10 kMu. Bonee nogpo6Ho o

KpbLITaA cUcTema, TO ANg NOCneayouen
06paboTku curtanoe ¢ nomousto MK paa-
paGoTansl CneunanM3upoBaHHLIE NPo-
rpammel, uMmetowwecs B ceofogHom po-
cTyne. HawbGonee pacnpoctpaHeHa npo-
rpamMma Dream B paanuuHbix peaakumax,
PasnNUYIOLLNXCA NONE30BATENECKUM WH-
Tepdeincom. ASTOp WMCNONbL3yeT Bepcuu
nporpammel 1.6.48 1 1.10.12; oHa no3eo-
NAET peanu3oBaTe TAKY NONE3HYID QyHK-
LMIO, KaKk aHanu3aTop CNekTpa CurHana. ¢
NOMOLLBLK) KOTOPON yaoGHO NpoBOAMTE
HACTPOIKY NPUEMHIKKE M NPUCTABKN
Cnektp npeobpa-

wumu gns o6paboTku curianoe 34, B 4a-
CTHOCTW — 3BYKOBOM kapToi MK,

ALIMN 3BYKOBOW KapTLl NpeobpasyeT cur-
Hanel B AMana3oxe 4actoT ot 0 no 24 kfu B
undposele koabl, kOTopbie obpabaTteiea-
10TCA C NOMOLLBLIO NporpamMmel Dream, eol-
nenswouwen 13 Hux curHan OFDM. Mo-
ckoneky ans KB 1 CB nvanasoHoB, 8 kOTO-
poeix ocywecTtensetcs DRM panwosewia-
HKe, XapakTepHO MHOrony4eBoe pacnpocT-
paHeHWe CUrHANOoB, B TOYKY NPUemMa Npuxo-
OAT CUrHane! € pasnuyHeiM BpemeHem 3a-
nepxiv. Nporpammuo Belbupaetca "Hau-
nyywmi” ua Hux. Cnepyet OTMeTUTb, 4TO
opgHoBpemenHo B coctase OFDM curHana
nepenainTca Tpu MHGOPMALMOHHBIX KaHa-
na. Oea cnyxebHeix (FAC v SDC) v oomH —
(MSC) ¢ cobScTeeHHO ayamovHpopMaumen.

B xanane FAC nepsbim o6pabaTeigaeT-
CA CWrHan, Hecywuin wHpopmauwl o
wupuHe nonocel curiana DRM, mope, B
KOTOPOW OH nNepepaH, U Heobxooumble
napameTpsl ANS HAacTPOMKKM kaHana MSC.
B kanane SDC nepepgaetcsa MHdopMauma
0 3acTaBke CTaHuun u gopmarte ayowo- n
MyneTUMEAKMa NOTOKOB. Kpome seifonHe-
HUA cnyxebHeix dyHkuwid, kanan SDC
MoxeT BTk UCNONL30BaH ONA Nepegasy
TekcToson nHdopmMauum (Jurnaline). Moc-
e aHanu3a Ha NpuroaHoCTE K AeKoaupo-
BaHMIO W ONPeneneHns NnapamMeTpoe nepe-
nasaemorc 8 dopmate AAC+ (¢opmar
cxkaTua 38yKoeoi uHdopMaumru MPEG-4
HE-AAC) undpoBoro curiana ocylwecTs-
nAeTcA coBCTBEHHD AEKOAMPOBAHWE U Ha
BhIXxOAe 38yKOBON kapTel MK ¢dopmupyeTca
aHANOroBLIM ayanocurHan — MOHO unn
napamMeTpuHeckoe CTepeo.

Camblii npocteil cnocof nepeHoca
cnektpa curdana ¢ MY g guanasod 34
MOXHO Peann30saTte C NOMOLLLIO Tak Ha-
3biBAaEMOro "tenerpagHoro retepoagvHa’.

Inpant PSD 30BaHHOrO Mo 4ac- [nsa artoro & curuan MY nocne ero punbT-
Tote DRM curnana
_ a0 Eanbtons:, el e o ... Ha akpaHe aHanmaa- | f
) CnekTp vacTor currana DRM | TOpa cnekTpa yka- fii [
= 60 . 3aHHOM MNpPOrpamMmel 12 kFu ™ 12 4T
g s M ) umeeT opmy, 6nua- M) S Xl
g : KYIO K NPAMOYronb- 1
£ .100 | HoW (pumec. 1). B ce- !
A | peavHe cnektpa — | Cwrnan DRM|
5 e R el Hecywas DRM cur- 443 455 467 t kIy
T AT L | — T+ 71+ uana(DC Frequency), /
0 5 10 15 Ha puc. 1 oHa oTMe-
Puc. 1 Frequency [kHzj 4YeHa BEepTUKanbLHOM |
455 k'Y 12 ¥y :
Npectp PuneTp ¥4 + AM yay Kapykoeol L [ MWHaInbawh o
r ey
01521 Mry| “acToT ny | ReTekTop xapTe MK Puc. 3 12 fxly
443 kly | (467 kly)
TenerpadHeii
Puc. 2 retepoauH

¢opmate DRM pacckasaro B cTaThe aBTo-
pa (boko B. OnuiT npuema DRM papwo-
ctaHuuin B WMpkytcke. — Paguo, 2008,
Ne 7, ¢ 22—25; Ne B, c. 14—17)

B npocreiwenm cnyyae gna npuema
DR[VI MOXHO NPUMEHWUTE CyNepreTepoanH-
HbIA PaAnoBEeLLATENbHLIA NPUEMHIK, UMEe-
IOWMIA Nonocy nponyckanua MY He mexee
10 kl'y 1 NOOBOPYNOBAHHDIA NPUCTABKOI,
OCYUWECTBNAILWEN NEPEHOC CNeKkTpa Cur-
Hanoe ¢ NY (450, 455 wnu 465 «kly) e
CnekTp curHanos 34 co cpenHes 4acTo-
1o 11...12 klu. MNockoneky DRM — oT-

WTPUXOBOM NUHUER
Ins  pekoowposa-
HUA curiana DBM ¢
nomouwsio MK Hecy-
uyio cnenyert pas-
MECTUTL Ha 4acTo-
Te, Onmakon «
12 kl'u. B atom cny-
4ae curHan Moxer
ObiTe  oBpabotaH
aHanoro-ungpo-
BbIMKW YCTPOWCTBA-
M (ALIM), cnyxa-
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Ten. 607-88-18

Mpwem ctarei: mail@radio.ru
Bonpocet: consult@radio.ru

PAOMO N2 11, 2010
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pauun "no6aenAoT” CUrHanN cneunansHo-
ro reHeparopa (revepoavHa) ¢ 4acToTon,
OTAVHBKILLEACH OT UEHTPaNsLHON YacToThl
M4 Ha £12 kMy (prc. 2 v puc. 3).
MNepeHoc cnekTpa CWrHana ocywecTs-
naercsa 8 AM petekTope npw OeTexkTnpo-
BaHuu cirHana DRM COBMECTHO C CUrHa-
nom TenerpadHoro rerepoamHa focto-
WHCTBO TaKOro MeToaa O4EBWOHO — 3TO
npocToTa peanu3aunu. leTepoamvH MOXHO
BbINONHWTE MO NPOCTENWER CXeme Ha
HeGoNLLWOW NeYaTHOn nnare 1 C OTAeNb-
HBIM MCTOYHMKOM NWUTAHWA, a cam pagvo-
npuemHuK TpebyeT MuHMMansHOK Aopa-
6otk [ina NpoBegeHus akCnepumMeHToB
nogonayT Hegoporve NPUeMHUKKW, Kak
npasuno, y Hux Honee wwpokas nonoca
nponyckanua N4, kK Tomy xe Gyner He Tak
obuaoHo, ecnu OH BBIMOET W3 CTpos
BuiGpaHHbIil NPUEMHUK OONKEH WMETL
ovanasod nepectpoikn 3.5...18 My u
UMb POBON MHOMKATOP 4acTOThl HACTPOW-
k1. MOXHO pEKOMEHOOBATHL CAeayoilne
mopenu: "Bonua”, "Mason”, "Vitek”, a u3
NPWEMHWKOB C CUHTE3aToPamMK YacTOTel —
"Hyundai 1613" 1 "Daewoo DMR-FBOPL".
NopaboTka npueMuvka CBOAUTCH K
cnegytowenmy. Ko exopy ycunutena MY
nNpUNaveaT OTPE30K OAHOXMABHOTO Npo-
BOAA B W30NAUWMM OAWHOKM okono 70 mm,
KOTOpPGIA OyneT BeINONHATL (PyHKUUN Npu-
eMHOIA aHTeHHBl curHana "TenerpadHoro”
retepoguHa. B 60nblUMHCTBE NPUEMHUKOB
npumMeHeHs! mukpocxema CXA1191 v exon
MY — ato eeiBOA 16, BOT K HEMY W NpUNan-
BAOT OTPE30K NPOBOAA. Yepea akycTuye-
CKOE OTBEPCTME B 3a0Hei KpblLWKEe Kopny-
Ca NPUeMHWKA ero BLIBOOAT HAPYXy W Ha
KOHUE nenawTt kpiodok. "TenerpadHein”
reTepoamH cHabxeH ananorMYHON aHTeH-
HOM, HO C NETANEN HA KOHUE. 3TH aHTEHHLI
yCTaHasnMBEaloT 0aHa Ha opyryio (puc. 4),
¥ nocpencTsoM cnaboi eMKOCTHON CBA3K
MEXOY HWUMW CUrHAanN reTepoguHa nocTy-
naeT Ha exop ycunutensa MY npuemunka.
Cxema "rtenerpadHoro” retepoauHa
nokasaHa Ha puc. 5. Erovactora crabunu-
3MPOBaHa NEE30KEePaMUYECKM PE30HATO-
pom ZQ1. Mockonsky GONLWWHCTBO Npu-
EMHUKOB VMEIOT LEeHTpansHylo yactoty MY
okono 462 k', ang reTepoamHa NoaonaeT
pe3oHaTop ¢ sactoToi 455 klu. Ans npu-
emHnkoe ¢ M4 450 kMu, Hanpwmep
"Hyundai 1613", cnenyet npuMeHnTe pe-
30HaTOpP C YacToToi 465 unm 440 klu. Bee
3NEMEHTHI FETEPOAVHA MOXHO CMOHTUPO-
BaTb Ha OTPE3KE MAKETHOM NNartkl C Nprme-
HEHWEM NPOBOAHOIO MOHTAXA UMW M3roTo-
BUTL MEYATHYID Nnaty, 4epTex KoTopou
nokasad Ha pmc. 6. MaroraenueaioT ee 13
OQHOCTOPOHHE HONLIMPOBAHHOID CTEKNO-
Tekctonuta TonuwwHon 1...1.5 mm. NutaoT
reTepogvH OT OAHOrO ranbkBaHW4eckoro
3neMeHTa Tunopasmepa AA unu AAA
HanpskeHvem 1.5 B. [Ins ero nogknioye-
HUA WCNONL30BaH CNeuuanbHbiil KOHTEl-
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Hep-pepxartens, no-
3TOMY BBIKNKOHATENS
nutauus Het [lpu-
MEHEHBI Pe3ncTopbl
C2-23, MNT, koHaeH-
catopet — K10-17,
Tpanauctop KT315I

5

Nanee HeoGxooMMO NOAATh CUrHAN C
sbixona Y34 npyemMHuKa Ha BXO[ 3BYKOBOW
kapTht MK, Mockoneky MK aenaeTca cune-
HbIM WUCTOYHWKOM PaguonomMex, Ans wnx
YMEHBLUEHNA MOXHO NPUMEHUTE aKYCTU-
yeckyto pasessky. [ng ctaumoHapHoro MK
W3roTaeNMBanT akyCTU4EeCKOe pa3BaA3bl-
BaKLIEe YCTPOWCTBO “HaylHUK—HayL-
HUK" U3 OBYX Nap ronoBHblX TenegpOoHOB.
Nesbie TenedoHul (¢ obo3HaveHuem L)
pacnonaratoT BANOTHYIO APYr K Apyry v
CKPENNAIDT OTPE3KOM  WU30NAUMOHHOWN
nenThl (puc. 7). Bunky ogHoro TenedoHa
NOLKNKYAKOT B Bbix04y PaanonpueMHUKE,
a BTOPOro — K BxoAy MUKpogOHa 3BYKO-
gon kapTol MK,

Mocne BeinonHeHusa atux paboT 3anyc-
kaloT nporpammy Dream (ee MOXHO Cka-
4yaTe no agpecy www.radioscanner.ru/
files/decoders/file6629/) 1 penaloT
Heobxoaumele ycTtaHoBkM. B mMeHwo
Setting 8o eknagkax Sound In 1 Sound
Out HaOo YCTaHOBUTE BCTPOEHHYIO 3BYKO-
gylo kapty MK (puc. 8). B Maxenn ynpae-
nenna MK Beibupaior 3ByKUM y“ ayavo-
YCTPOCTEA 1 BbIK1104aI0T MukpodoH B0
eknagke Bocnpowm3sepgenwe, 3atem BO
pknagke 3anuce BKNO4aOT BHewHwui

MOXHO 3aMEHWUTE Ha & (anslog) A Bsaeegue » Hab 0, saiBeis 65
TPaAH3NCTOPBl CEepuK __I Howr QRM Acquisition  rHD Ak 10, S5 A8bsEh
KT315 ¢ mobbim Byk- y Set Dpsolay Coler C-Mecka iave Devics
BEHHBIM  WHOEKCOM, — Bot Styls » Prmary Captire Device
nbesokepaMuyeckme _} thdtiacha settng T
pe3oHaTopbl — Cepui Gooaal settngs ..

ZCB, CRB, SCB.

Puc. 9

MNpoeepute paboTocnocoGHoCTE rete-
poavHa MOXHO, HAacTPOWMB MPUEMHUK B
Amanasoxe CB Ha ero BTopyio M TpeTeio
rapmonuky. [ina vactotel 455 klu 3to
6ynyT vyacTtorel 910 1 1365 xlNu cooTeeTCT-
BeHHO. leTepoanH pacnonaraoT psooM ¢
MArHUTHOW aHTeHHon npuemHuka. MNpu
TOYHOW HACTPOIKE Ha YaCTOTy rapMOHUKA
wymononobHbIil 3ByK O0MKEH MMETL ca-
MBI HU3KWIA TOH. OTKIOHEHWE YACTOTEI He
LOMKHO npeeblwaTe 2 klu. B cnyuae
Gonbwero OTKNOHEHUA 4acToTy B Hebon.-
WKX Npepenax MOXHO NOOCTPOUTb NOM-
6opkow kongeHcaTtopos C1 v C2.

mMukpodoH (puc. 9). B HekoTopbix one-
PAUUOHHBIX CUCTEMax cneayeT BeibpaTs
"CTyamiHas 3annck” unu YacToTy AUcKpe-
TrU3auum 96 iy,

3arem B meHi0 nporpammet Dream Bo
sknanke Setting swibupalot pexum AM
(analog). a Bo Brnagkax View BkNONAIOT
Evaluation Dialog — pexum otobpaxe-
HuA Input PSD. Mpw oTcyTcTBUM curHana
Ha MUKPO]OHHOM BXOOE 3BYKOBOW KapTh!
MK (wrekep pasps3biBAOWEro YCTPONCT-
Ba HE BCTaBneH) akpad adanu3artopa
cnexkTpa nporpammel Gyget omGpaxa'rb
WyMb! 3BYKOBOW KapTel (puc. 10).] F
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€T, cheayet NpPoBepuTe YCTAHOBKW 3BYKO-
BOi KapTte (MukpodOoH BO BKNAOKE
Bocnpou3eeaeHue He BrIKO4aTh) 37a
NpoBepka AAeT BO3MOXHOCTE yHeauTLCA B
TOM. 4TO 3BYK AEKOAVMPYETCA NPOrpaMmMon
1 ONpefenuTL MECTO pasMeWeHUs Hecy-
Wen 4acToTel, H4TO BaXHO Npu npueme
DRIM

MNepexonat k npueny curdanos DRM
Bo sknagke View nporpammbl Npy nog-
KMOHEHHOM VIHTEDHETE BKAIOHEIOT PEXUM
Station Dialog v npoeopsT 06HOEBNEHME
(Update) pacnucanua esewaxduns DRM
craHuwn (pmc. 13). Bo eknanke Setting
sknoqanT pexuv New DRM Aquistion.
Mockoneky 4acToTa reTepoguHa Huxe
qactoTel MY npuemHvka cnenyer wHeep-
TVPOBaTL CNEKTP CurHana, seibpase akpaH-
Hyto kHonky Flip Input Spectrum. Mpu-
eMHUK HacTpausawT Ha uactoty DRM
cTaHuuw, BelBpadHoi B pacnucanuu. Mpu
Hanu4MK €e CUrHana Ha adanusaTtope
noseuTcA OAN3KOEe K NPAMOYrOfLHOMY
n3oBpaxenue cnekrtpa (puc. 14). [Ona
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MNpoeepsioT paboTy Nporpammel, NOAa-  HbI FETEPOOWH 1 NOMe- b Freq (11610 Mz
Ban Ha Bxon MK curran "Genoro wyma'. wa@ior ero antenry na N | & S :
[na 3T0F0 YCTPOWMCTBO pasBasku MOfA- aHTEHHY  NPUeMHMKa 5 % Mﬂ
KnioHatoT K MK 1 NnpUemMHUKY, KOTopeId Ha-  (Cwm. puc. 4). TIpy TOY-  whum ' é.': :
cTpamBaoT Ha yyactok YKB puanazoHa, HOW HACTPOMKE HA CTaH- £ 123 :
cBOOOAHLIN OT CUrHANOB PaaMOCTaHUMIA.  UMIO B OKHE aHanu3arto- 4 [ —— ; —p ——T
Cnektp wyma (puc. 11) gonxex otobpa- pa noasutcsa unaobpake- [ 10 15 0
¥aTLCA PaBHOMEPHO, 6e3 CTYNeHEK, HO C  HWE CMekTpa C Hecyluen v Frequrcy i)
Hefonbwvm cnanom e obnacty ewicokmx  vactotolt (puc. 12) ae Puyc. 14

4acToT.

Janee nepexoanaT k NpuUemMy CUrHanoe
AM pagvoctadumn. HactpawvsawT npu-
EMHUK Ha CUIHaJI HE O4YEHb MOLWHOW AM
CTaHUMK, NOAAKT NUTaHWe Ha Tenerpad-

konoHkax MK craner

BOCNPOU3BOAWTLCA CUMHAN NPpUHMMaeMomn
panuocTaHumn ¢ HeGoNbLWOW 3a0epXKon
NoO BPEMEHW NO OTHOWEHWIO K CUrHANY Ha
BRIXOAE NpuenHuka. Ecnn 3eyk oTCyTCTBY-
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Puc. 13

nomewenuws cnektpa DRM curnana Ha
Bonee poBHLIM ydacTok AYX dunstpa MY
npuemHmMkK HacTpoed Ha 5 kfuy sblwe,
no3TomMy Hecyulan 4actota curdana DRM
pacnonoxeHa sBONM3u 4acToTel 7 klMy.
Cnepyer OTMETWUTb, YTO NPELRNOXEH-
HBIW NPOCTEWLLMI BApKUaHT npuema DRM
CTaHUMII MMEET CYLWECTBEHHBIE HEQOCTaT-
k1. BO-nepBbix — CHWXEHWE YCHUAEHWUSA
CUrHana nNpuWemMHWKOM, NOCKoNbky APY
BOCNPUHUMAET cwrHan "TenerpadHoro”
retepogvHa Kak Hecywyw AM curHana.
Bo-BTopbix, ecnu B8 cnektpe MY npucyT-
CTBYET CWrHan MOWHON Mewawwen AM
CTaHUUW, NOSBAKKIOTCR WHTEPMOOYNALM-
OHHLIE WMCKaXEHWS, KOTOPbLIE CHWXaT
oTHOLWEeHWe curHan/wym (SNR) w yxya-
WawT KavecTeo npuema. MNoka oTeyTeTey-
et perynapHoe DRM eewanue Ha Poccuio,
npuem 3aTpyoHeH W BO3MOXEH B OCHOB-
Hom Ha KB Mo cceinke http://www.
dxing.ru/component/option,com_kune
na/ltemid, 180/func,showcat/catid, 19/
MOXHO NPOCMOTPEeTh W NOCAYLWAaTh pe-
3ynetatel npuema DRM crtanumi pagwo-
noburenamu ctpad CHI »
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A. EJTIOCEEB, r. Cankr-lMeTtepbypr

B xypHane "Pagwo” Ne 7 3a 2010 r. aBTOop pacckaszan o 6noke
NMUTAaHNA H2 TPAH3UCTOPAX M MUKDOKOHTPONNEpe NS CPaBHUTENIbHO
mManomMoujHoro TpaHcgopmartopa Tecna. Ho ¢ gaBHux nop u3secTHbl
Takue TpaHcpopmMaTopsl 3HaYnTensHo Gonsblued MOWHOCTH € y3na-
MU MUTAHUA Ha UCKPOBLIX PA3PSAHMKAX UM HA 3NEKTPOHHBLIX am-
nax. O Takux KOHCTPYKUMSX U PacCKkasbiBaeT npegnaraeman cTated.

d l ‘parcdopmarop Tecna Has3eaH Tak no

VMEHM W3BECTHOro waobpertartens
Hukona Tecna (1856—1943) u ussecten
KaK MCTOYHUK NEPEMEHHOMC TOKA BLICOKO~
ro HanpARxXeHWs 1 YacToTel yxe Bonee cra
net. C ero noMowsio niobuteny noskene-
PUMEHTUPOBATE C BLICOKMM HANPsXEHUEM
NoNy4alT KPAcUBLIE 3NEKTPUYECKUE Pas-
pPAAL W AEMOHCTPUPYIOT BnedaTnsiowme
nyBAvKy OnNbITe

PasnuuHbie Bapwantel  TpaHcdop-
MaTopoB Tecna MOXHO PasneniTe Ha Tpu
OCHOBHBLIE MPYNNbI: C MCKPOBbIM PaspsaHu-
kom (aurn. Spark Gap Tesla Coll — SGTC),
C reHeparopoM Ha 3NEeKTPOHHOM namne
(aurn. Vacuum Tube Tesla Coil —VTTC)uc
NONYNPOBOOHWKOBLIM FEHEPaTOPOM (aHrn.
Solid State Tesla Coil — SSTC). Mo npuee-
LeHHbIM abbpesnaTypam MOXHO HalnT B
WHTepHeTe Hemano onvucaHuin atux npréo-
poe. B atoin ctatee GyayT onucaHel ycT-

naobpaxerHo Ha pwuc. 2. TpaHchop-
matop T1 — ot kyxoHHoi CBY neuu c
HanpsaxewueM Ha obmotke || Bonee
2000 B. KonpgeHcaropel C1—C4 — ot 7a-
knx xe nevein. OBbIMHO B HWX BCTPOEHLI
napannensHLie PesucTops! COoNpoTHENe-
Huem 10 MOm, obecneqmnBaowime pas-
PAAKY KOHASHCATOPOR NOCNE OTKMIOHYeHUR
TpaHcgopmartopa T1 ot ceTu.

Ecnu B ucnoneayemeix koHOEHCaTopax
TakMx PEe3WCTOPOE HET, TO NapannensHo
BCE WX rPYNNe HYXHO NOAKIKYUTE BHELL-
HWIA PaspaaHLIA PE3UCTOP CONPOTWENe-
Hiem 2,2 MOm 1 MOWHOCTLIO HEe MeHee
5 Br, nanpumep K3B-5. Bmecto cneum-
anbHOro BLICOKUBONBLTHOrO peancropa
noAoMOYT U HECKONLKO CORLMHEHHLIX NOo-
cnenoBaTtensHo OObIYHLIX PE3VCTOPOB
CYMMaPHOE CONPOTUBNEHUE M MOLWHOCTE
KOTOpPbLIX [0fXHa COOTBETCTBOBATE yka-
3@HHbLIM BBILUE 3HAYEHUAM,

Puc. 3

Cnegyer ySMTLIBATL, 4TO KOHAEHCATOPLI
C1—C4 3apaxaioTca A0 HaNPAXEeHWA OKo-
no 3000 B, a HanpaxeHve, NpUKNanLiBae-
MOE K 0aHOMY pesucTopy MIT-1, He aonx-
HO npesblwate 500 B. MoaTtomy npuaeTcs
COeaMHUTE NOCNEeAOBATENLHO HE MeHee
WecTu Takux pesuctopos. Jonyctumoe
HanpsxeHwe Ha peawcrope MNT-2 —
750 B, ux Gynet AOCTaTOYHO YeThIpex.

Bnaropaps amonam VD1—VD7 nukosoe
3HAYEHKEe HaNPAXEHWA B TOHKE WX coeam-
HeHus ¢ koHpgeHcatopamu C1—C4 poctu-
raeT 6000 B Mo 370i npuyMHe COBANHEHbI
nocnenoBarensHo CeMbe OVOOOB C O0ny-
CTUMbIM ON18 KaxA0r0 0BpaTHeIM Hanpsxe-

poCTBa NepebiX Asyx rpynn. UHTe- Huem 1000 B. Mx makcumans-
pecyiowuecs SSTC moryT obpa- 3 . HBII NpAMON Tok — 10 A.
TUTLCS K cTaTee [1]. g.1 B kavecrtee L1 vcnonb3osax
SGTC wcropuyecku Beinu nep- 6annactHelil  ppoccens  ans
Bbimu. Mx NpoToTNOM MOXHO CHY- TPAOULMOHHBIX NIOMWHECLIeHT-
Tame:TTpoﬁc;go, Sa"a:TBZTOB[aLTS- = HBIX Namn AHEBHOro CceeTa.
Hoe ecna WIOHSA E W 3T0T 3NEeMEHT Xenartened, Ho
Patent Ne 454 £§22). Cxema 13 atoro He obszareneH, MOxHO 06oi-
narveHTa nokasaHa Ha puc. 1, & THCb 1 683 Hero. CoBpemMeHHs!i
HuakovactoTHuill reHepatop G 5 "anekTpoHHed Bannact” 3necs
NOOKMOYEH K NEPBUYHON 0OMOTKE i L2 KOHEYHO Xe He rogurcs. Pas-
P noeeiwatouwiero tparcgopmaro- paoHuK FV1 — pea otpeska nio-
pa, Ha BTOpW4HOM 0BMOTKe S KOTO- 3y s 60ro HeM3oNMPOBAHHOrO Npo-
poro oBpa3yetca nepemeHHoe = Boga Oonbworo guamerpa,
HaNpaXeHwe B HEeCKONbKO ThICAY oo - s PACNONOXEeHHbIXx TaK, 4TO6bi
BonLT. B kaxnom nonynepuope MUHWManNeHBIA 3230p Mexay ux
NUTAIOWEro HaNpPAXeHWs KOHOEH- V30MHYTBIMKW HEM30NMPOBAHHLI-
catop C 2apaxaetca no Harpsxe- MU KOHU@MK ObIN OKONO 2 M.
HVS, NPY KOTOPOM MEXAY SNEKTPO- KoHcTpykuws TpaHcdopma-
A3AMW PaspafHUKa @ NPOoUCX0aUT Topa T2 aHanoruyHa onucas-
WCKPOBOW Paspsf, 3amelKaroLuuii Hoi 8 [1]. OgHako obmotka |
uens A, No KOTOPOIt KOHOEHcaTop BLINONHEHA WHa4Ye (puc. 3).
Pa3pRXKAETCA Yepes NepButHYIo Ona He uunuHapuyeckoi, a
obmotky P' BTOpOro Tpanchopma- PacWHPAOLWENRCA KBEDXY KOIHV-
Topa. Mnynec Toka paspanki Bo3- coobpazHoi dopmel. 310 coe-
6yxnaeT BO BTOpUYHOI O6MaTke S PUC. 1 naLo ans npeaoTépamenun
3T0ro TpaHchopmatopa 3artyxa- C1 u c5 npoboee Mexay obMoTKamu.
wwue konebauns ¢ ee coGCTBEHHON c1-Cc4 _l VY Yy PesoHaHcHas wactota 06-
PE30HAHCHON YacTOTOM, HAaMHOro 1mK = 2100 B M moTkm Il — 600 kMy. C nomo-
NPEBLILIAIOLIER YACTOTY FeHepaTo- C5-C8 €2 | Avo € 1 Welo KOHAeHcaTopoe C5—CB
pa G, u 04Y4eHs BLICOKOrO Ha- 3300 x 12 «B "_‘ |—‘* Ha Ty Xe 4acToTy HacTpavseaT
npsxerus. B cnenyiowmx nonyne- ca | pve2 cr nocnenosatensHbiil - Koneba-
pUoAax HanmpsXeHus remeparopa vDi-vD7 TeNbHBIN KOH KOTODbIi
3TOT Npouecc nostopsieTcs. Tecna T0A10 — Avo3 = 06pasyior CTZ)%IMOTF?C?!: I‘; Oﬂ:
npeanonaran WUCnonL30BarTe 3ana- c4 JRvD4 FV1 c8 npakTuke eulbop BbICOKOBONLT-
TEHTOBaHHOe yctpoiicteo ana  “P1 saq 71'—( }—« 1 HBIX KOHOEHCATO! 6
OCBELUEHWUA  NIOMUHECLIEHTHBIMW iNYs - POBORENHO
namnam1 NOMELIeHNs C MeTanin- @ a o:rapaunqen. st -
E i oTe raEVE ﬁ I " ‘g_ RvDs ﬁamiﬂ;ocmcqumemmuxcn B
[eicTeyiowee no ToMy ¥e NpuH- & ZKvo? XOQUMYIO rﬁ-,cg H;::,?;?.,Tc;eas:
umny YyCTPOMCTBO HECNOXKHO NOBTO- OYKTVBHOCTE 05‘:,,0"(” I v "noa-
PHTE Ha COBPEMEHHBIX KOMMNOHEH- 2

Tax. ABTOp U3roTOBWMI €ro o Cxeme,

= FOHAT" NOMA, 3TO 3HaueHue ee
PasmMepb! U YMCNO BATKOB.



Ins McnonNsL30BaHHLIX 2BTOPOM YEThI-
pex koHpeHcatopoB KBW-3 cymmapHoin
emkocTeio 13200 nd® v yactotel 600 klMy
pac4eTHas WMHAOYKTUBHOCTE MNOAYYMNAEChH
pasHoi 5,3 mklH. Mocne waroToenexus
06MOTKM | 88 MHAYKTUBHOCTE PEKOMEHOY-
€TCH M3MEPWUTL. ABTOPY, Hanpumep, rnpu-
WNOCh YMEHBLLIATE YMCNO NePBOHAYaNbHO
HaMOTaHHbIX BUTKOB, NOCKONLKY haKkTuye-
CKas WHOYKTMBHOCTL 06MOTKW OKasanackb
sasoe Honblue Tpebyioulencs.

Mpv BKNKOYEHUM FOTOBOrO YCTROMCTES B
CeTb MexXay 3NeKTponamMu paspanHuka FV1
DOMXHa NOABUTLCA OOBONLHO MPOMKO LUY-
MFILLAA UCKPa, CONPOBOXOAILLEACH pa3ps-
[amMK Ha HE333EMNEHHOM BLIBOLE ODMOTKM
Il TpanchopmaTopa T2. Ecnu paspanHuk
FV1 He paBoTaet, HeOBX0AUMO YMEHLLUMTL
3a30p mexay ero anekTpogamu. 4106wl
nobutbcA Haunyuwero adhekTa, MOXHO
NONLITATECA  U3MEHATL  WMHOYKTUEHOCTb
obmoTkwm | TpaHcdhopmaTopa T2, nogriioya-
ACk K OMONEHHBIM Y4acTkam npoBoga pas-
HbIX €€ BUTKOB C NOMOLLBIO 3aX1Ma “"KpOoKO-
avn”. Mpumeps nony4aemsix paspanos
NokasaHul Ha puc. 4. Macwrabom Ha 3Tom
W Apyrux noaoBHbIX CHUMKaX MOXET cny-
XKUTb KPbILWKA NNaCTUKOBOM BYTEINKK — Kap-
Kaca BTOpu4HOIN 06MOTKM TpaHcdopMaTo-
pa Tecna. Ee pnametp — okono 40 mm.

Hanomunaem, npukacatecs k nobbiM
3NEMEHTEM YCTPOICTBA W BHOCUTL B HEro
U3MEHBHWUA MOXHO, NWLLL OTKIKHYUB TPaHC-
dopmartop T1 OT CeTH U pas3paavB BCE KOH-
[EHCaTopel CNeUMansbHO W3roTOBNEeHHONR
NEPEMBINKOI C M3DNMPOBAHHON PYYKON. Yy-
TUTE, Y MHOMUX KOHOEHCATOPOB Yepe3 HeKo-
TOPOE BPems Nocne Takoi paspaakv Hanpsi-
XeHvie mexay oBknaakamu BoccTaHaBnvea-
erca. 910 — pesynbTar nonapu3aunM ou-
anekTpuka. Moatomy He neHuTecsb pas-
PAXATL KOHAEHCATOPLI NEPeq KaxKabIM Npu-
KOCHOBEHUEM K BbICOKOBOMNLTHBIM LIEMsM.

OpuH 13 cnocoboe noesilweHus addek-
TuBHOCTKM SGTC — 3ameHa craTMueckoro
paspsoHuka Ha Bpalamwuinca  (adrn.
Rotary Spark Gap — RSG). MoaoGHYI0 KoH-
CTpykumio H. Tecna sawmtun nateHTom
ee 8 1896 r. (US patent Ne 568176).
3anaTeHTOBaHHAA CXEMa nokasaHa Ha

(% Modsly 3 Eheals—Thaoat 1

N. TEELs.
AFPARATUS FOR FRODEGING ELECTEIC OURRENTE OF MiGE
FREQUENOY AKD FOTTRTTAL.

No. 668,176 Palented Bept. 22, 1896,
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puc. 5. O6bI4HO NpMMEHAEMAan KOHCTPYK-
UMA BpaLlaoLWwerocs paspanoHiuka uaobpa-
xeHa Ha pwuc. 6. [puratens 1 Bpawaer
AM3INEKTPUYECKUIA ANCK 2 C PacnonoXeH-
HbIMK NO OKPYXHOCTU METannn4ecKumMm
BCTaBkamm 3. 3a30p mexay 3nekTpoaamMu
paspagHwka 4 3asenomo Gonblie, Yem
Tpebyercs ans ero NnpoBos NPUNOXEHHLIM
Hanpsxkerwem. MeTtannuyeckas BcTaeka
BXOAR B 3a30p, PE3KO ero ymeHswaer, 8
pesynsTare NPouCXoanT paspsaa.

YHacToTa nosTOpeHus paspsaos Teneps
ONpPefenseTca He 4acToTOoW NUTAKWEro
HaNPFAXEHWR, @ CKOPOCTLIO BPALLEHWA Anc-
K8 W 4ncnom BcTasok. COOTBETCTBEHHO
BO3pacTaeT KONWYeCTBO 3HEepruu, no-
CTYNAKOLLEN BO BTOPUHHYIO 0GMOTKY TRaHC-
¢opmaropa, k TOMy Xe CTPDUMEPBLI CTaHO-
BATCR AnvHHEe Onaropaps ocTaToyHol
WOHU3aUMK, CO303HHOW NpeabiaywmmMu
paspapamu. Tpanchopmartop Tecna c RSG
A0BONLHO NPaBaonoaobHO 1M3obpaxeH Ha

BUHVLUU WINHKOLOU

B1-88-L09 ‘UaL
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PAQMWMO Ne 11, 2010

00noXKe 0fHOro U3 aMepPUKaHCKUX XypHa-
nos 1937 r. {(puc. 7). Npaena, peeywka,
NoKa3aHHaA CUAALLEN B ONACHOW BAU30CTI
OT TpaHchopMaTopa, CUABHO PDUCKYET
WHTEpECHO 3aMeTwuTb, YTO MOLLUHOCTB
SGTC, 8 npyHUMNE, HE OrpaHUyeHa — npwu
COOTEETCTBYIOLIEN KOHCTPYKUMKW 1 A0CTa-

Bn

TONHOW MOLWHOCTH NEePBHYHONO MCTOYHN-
Ka NUTaHWA MOXHO NoNyYaTe pa3psdbl
ANUHOW Heckonbko meTpos. [Mpumep
MOXHO YBMAETL Ha caenaHHom B 2008 r
aecTpanuuckum noduTeneMm No UMEHK
Mutep GOTOCHUMEKE, NOKA3aHHOM Ha
puc. B

OK 3aUWiunThbl OT aHOMaANbHOIoO

CeTeBOro HanpsXXeHus

A. LUYCh, r. Yupyuk, Y3bekuctaH

! | 0 onyBnuKOBaHHBIM PaHee OnuCaHw-
L L aM aBTopom ObINV NOBTOPEHBI MHOME
YCTPOWCTEA 3aLUMThI, HO BCE OHW, K COXa-
NEHWIO, NO CBOMM XapakTepucTukam He
coscem ero yctpounu. OgHw okazanuce
CMULWIKOM CROXHBLIMW, HO NPV 3TOM HE
obnapanu yHueepcansHocTeo. Apyrve xe
OCTE@BNANM XENaTk Ny4Wero nNo CeoumM
3aWMTHBIM CBOWCTBaM. Hanpumep. Hanu-
HME MHOMKAUVW TEKYLWEero 3HaYeHus Ha-
NPAXEeHUA B CETU NULIEHO NPaKTUYEcKoro
cmbicna. OHa TpebyeTtca, pa3se 410, nNpu
HaNaxmeaHu n ucnelitadun npubopa e
NabopaTopHbIX YCNoBuax. Bo MHOMMX cny-
Haax NPUMEHRETCR TpaHchopMaTopHoe
nutaHue. Ho TpaHchopMaTop NPUXOOMUTCA
PaccHUTLIBATE HA NOBLILWEHHOE HANpAXEe-
HWE UK NPUMEHNATE OBa TpaHcdopmaTopa,
PAcCHMTaHHBIX HA HOMWHANBHOE Hanps-
HKEHWEe B CEeTH, COenHWE WX NneperyHbIe v
BTOPUYHbIE 0OMOTKM MNOCNenoBaTenkLHo.
370 YyBENMYMBAET HE TONLKO CTOMMOCTb, HO
v rabapuTel, U BEC 3aLUMTHOrO YCTPOINCTEA.

MNpeonaraemuinn GNOK 2aLUMTel 3HAYU-
TENbHO NPOLLE MHOMVIX, ONUCAHIA KOTOPbIX
Obiwm onybmkosarel panee. OHako oOH
obnapaet nNpakTU4eckw BCeMu CBONCTBA-
MU, HEOOXOAUMBIMIU W AOCTATOYHBIMK QNS

3aWMTEI CEeTEBLIX NOTpebuTenen 3nexTpo-
3Heprm Ero mMoxHO BCTPOWTL B 3auw-
waemein Npubop WnNK KCNONL30BaTL KAk
CamoCTOATENbHOE YyCTPOWCTBO. Jng 3awm-
Thbl XONOAMNBHON TEXHUKKW MIMEETCA pexum
HETBIPEXMUHYTHOW 330EPXKN BKNOHEHUS

TexHn4eckue xapakTepucTuku

BepxHuit nopor cpabateiea-

T o T ; 250
HuxHuin nopor cpabaTwiea-

HURG B S s s b 170
WwpuHa 30H ructepesunca Ha

BEPXHEM W HUXKHEM NOpo-

CaG B s cmass 10
3apnepxka NOBTOPHOrO BKNKD-

HeHWRA, C 5 unu 240

MpepycmoTpersl 3awmTa o7 KpaTko-
BPEMEHHLIX NOBTOPSIOWMXCH OPOCKOB
CETEeBOr0 HANPAXEHUS 1 ABTOMATUYECKOE
NOAKMIOYEHWE HArpys3ku ¢ 3anaHHOMN
334epXKOA NOCNE HOPManM3auun Hanps-
XEHWA B CETH.

Bnok 3awuTtel NOCTPOEH Ha MUKPO-
KoHTponnepe PIC16F628A (DD1) no
cxeme, 1300pakeHHON Ha pUucyHke. Muk-

NATEPATYPA

1 Emocees [. bBnok nurtanus Tpadcdop-
maropa Tecna Paawo, 2010, Ne 7, ¢. 23—25

{Oxonvarne cheayer)

pOKOHTpONnep paboTaeT OT BHYTPEHHErD
RC-renepatopa vactoron 4 My

3nementel C1, VD2, VD3, VD6 u C3
06pasyioT BeiNpAMUTENL 1 cTabunuaarop
Hanpsxeuus 5 B OnA nuUTaHua Mukpo-
KOHTpoNnnepa. Ha anementaxVD1. R1. R4
C2, VD5 cobpar y3en, opMmupyrowmii
W3MEPUTENBHOE NOCTOAHHOE HanpAxe-
Hue U, NponopuvoHansHOE CETEBOMY.
AnemerTol R2, R3, VD4 (BMmecTe ¢ anoaom
VD1) dopmupyioT MMNYNBECHl CUHXPOHN
3auvu. Y3en koMmyTauuy Harpyskm co-
CTOUT 13 anemenTos RS—R7, U1 u V51
CovenHbivm nepembidkamu S1 u S2 3ana-
10T pexumel paboTel Gnoka,

Mporpamma, 3anucaHHas B namsTb
MukpokoHTponnepa DD1, ucnoneayer
BO3MOXHOCTE M3MEHATL B Npouecce pa-
6oTLI Nopor cpabaTeiBaHua BCTPOEHHOTO B
MWKPOKOHTPDONNEP aHanorosoro komna-
patopa. CHavana oWa ycTaHasnveaert no-
por, pasHblin HaNpaxeHuo U,.,, Npu nmak-
CUMAfNbHO OONYCTUMOM CETEBOM Hanps-
KEeHUW. 3aTem yMEeHbLWAET ero 00 3Haqe-
HWA, DABHOMO HanpsxeHuio U, npm mMuHn-
ManeHOM AONYCTUMOM ceTesom Ha-
npsxeHnn. 3TOT UMKN NEPUOAMYECKU NO-
BTOpAeTCA. OueHka CEeTeBOro HanpsaxeHus
NPOMCX0ANT B Ha4ane Kaxaoro ero nepuo-
na. 310 caenawo, 4Tobsl YyCTPaHuTL BAUA-
HUE Ha Pe3ynbTaT NyNeCaunin HanpAxeHns
Ha Crhaxusalollem KoHaeHcartope C2

MNpeaycmoTpeHs: Tpu pexuma paboTs!.
Mepeoiit (ycTaHOBNEHA TONBKO NEepemMbIuKa
S1) npumensetca ans otanku. MosTop-
HOE BKNKOYEHWE Harpy3ku NPOMCXOOUT He-



MEANeHHO NOCNE TOro, Kak HanpsxXeHne B
CeTV BOLLNO B HOPMY. BTOpOI pexum (06e
nepembiiku OTCYTCTBYIOT) — CTanaapT-
Hbwi. MoBTOpHOE BKNIOHEHWE 3a0epXaHo
Ha 5 c. B TpeTeem pexume (yCTaHOBNeHa
TONLKO Nepembiika S2) NOBTOPHOE BKNIO-
yenue aagepxaHo Ha 240 ¢ (4 Mun).

Kak TONsKO HanpsixeHe CeTv BeiXoauT
3a QonycTuMble Npepaensl, Harpyska oT-
knmoyaeTca W oTpabatbiBaeTcs 3agaHHan
nepemblMkamMu BelAepxka Bpemenn. lanee
B030BHOBNAETCA LUMKNWYECKaA NpoBepka
Hanpsxkenua cetwn. [o  eosspawieHrn
HanpsXeHUA B HOPMY Harpy3ka BHOBL NOJ-
KHouaeTCA Kk ceti. YTobbl nsbexarts xaoTv-
YECKMX BKIIOHEHWI N BBIKMIOHEHWI HArpy3-
KU, KOrAA HanpskeHWe B ceTn konebnercs
B6GAM3M OOHOMrO W3 NOPOrOBbIX 3HAYEHWI,
npenycMoTpeH ructepeavc. Ecnu otknio-
YeHWe Harpy3kn NPOU30LWNO NPV Hanpsxe-
Hvm B ceTn 250 B, 1o oHa BypeT BknioueHa

HYIe Ha KOHOEHCaTope A0MKHO OCTaBaTLCA
B npepenax 5,1...5,15 B. Ecnv npu cHwxe-
Huv ceTeroro Hanpsbkenus no 150 B Ha-
npaXeHne NUTaHUR MUKPOKOHTpOnnepa
ymeHslwaeTca Gonee dem Ha 0,1 B, npu-
DeTCH HEMHOrO YBENWYWTL EMKOCTE KOH-
nencatopa C1 1 NOBTOPUTE NPOBEPKY
Mopknioume ocumnnorpady mexay Bbi-
sopamu 16 v 5 (oBuwwn nposog) naHenw
MUKPOKOHTPONNepa, ybeauteck, 4TO Ha-
npaxeHve 3peck vumeeT GOpMy NpPAamo-

YrONBHBIX MMNYNLCOB CO CKBEXHOCTBIO 2, M
HMMHWM YDOBHEM OKONO HYNA 1 BEPXHWM |

5,1 B. Mpy HanpsxeHu B CeTWU POBHO

220 B NOCTOAHHOE HaNpsXEHWe Mexay |
BuiBOgaMK 17 W 5 NnaHenyu MUKPOKOHTPON- |
nepa pomxHo GeiTe pasHo 2,3 B. Ecnun ato |

He Tak, noabepute peancTop R4.

Tenepe MOXHO YCTAHOBWUTE B NaHenNb
3anNporpamMmM1MpoBaHHbIN MUKPOKOHTPOM-
nep, a B kKa4eCTBE Harpysky (AnA KOHTPO-

C10,33 mk x 630 B_yD3 1N4007 VD4-VDE BZX55C5V1 U1 MOC3023
I S K BLB 14 DD1 VS1BT134-600 o
c3 RS S
$ o1 251&%20?'»_{_ 470k x TRVOS Lom PIC16F628A15 i g
1N4007 T «10 B MCLR |MCU| RAG R7 I
R1220 % i 300
—{=} RAD Ul ~
= £l 52 R4 1/ RA7 h—=
20 My x ZnVvD5 —p
§ T x0e  H47x 8 RE2 Y=2
R2220 & RE3 > 5 ALVST
==} + =T
-~
AR3 Fypa oSt sz 7 R6
10'( I I——K Beie 5 0D1 300

AWb NPy HanpsxeHun 240 B. Axanoruy-
Has CUTYALMA C HUKHUM NOPOromM: OTKNKO-
yenwe — 170 B, exnouenve — 180 B.

KonpencaTtop C1 — K73-17 unu K78-2.
Ouoas 1N4007 MOXHO 3aMeHuTk nodel-
MU MANOMOLLHBIMK BBINDAMUTENBHLIMU C
A0NYCTUMBIM 06PATHLIM HANPAXEHUEM HE
menee 400 B.

WamenaTe eMkoCTe koHpeHcaTopa C2
He pekomexayeTcA. lNpu MeHblen em-
KOCTW YEEAWYMBAETCA pasmax nynecaumn
HaNPSXEHWA Ha HEM, 4TO MOXEeT npuee-
CTW K HENPABWNEHOW OLEHKE CeTEBOro Ha-
NPSXEeHWs MUKPOKOHTPONNepom. Yeenu-
YEHVIE EMKOCTH NPUBOAMT K 3aMELNEHHON
peakuMn Ha WM3MEHEHWE HanpPsXXKeHWs B
cetw. MNpaktvka nokazana, 4to 20 mkd —
ONTUMANEHARA EMKOCTb.

OnrocumucTop MOC3023 moxHo 3a-
merHuTs MOC3083 wnu apyrm noaobHbIM
C BXOOHbIM TOKOM BKAKOHEHWA (NpOTeKaln-
WrM Yepes nanyyawwwi avon) He bonee
5 MA ¥ OONYCTHUMBIM KOMMYTUDYEMBIM
HanpsxeHuem He mexee 300 B.

MakcumaneHas MOWHOCTE Harpyskw
npyv WCMNONL30BaHWMW YKA3aHHOro Ha
cxeme cumyvictopa BT134-600 — 150 Bt
(6e3 rennooTteoaa) YCTaHOBVE CUMWUCTOP
Ha TENNOOTEBOM, €€ MOXHO YBEeNUunTh A0
800 Br. JanbHeiiuee yBenuHeHre moLl-
HOCTW Harpyaku notpebyer npumMeHeHus
6onee mowHoOro cumucTopa MBo cooT-
BETCTBYIOWETNO 3NEKTPOMArHUTHOIO PEne.

B cobparHom Gnoke 3awmTel cregyer,
HE YCTaHaBNMBaA B HEro MWKPOKOHTPON-
nep, npoeepuTeL paboTy yana nutanna. Ang
3TOr0 BPEMEHHO NOAKNIOYUTE Napanness-
HO KOHAeHcaTopy C3 SKBUBANEHT Harpya-
K1 — pesucTop conpotuenervem 1 kOm.
Mpy M3MeHEeHWUW CETEBOMD HANPAXEHWUA C
nomoweo JIATP ot 160 no 260 B Hanpsxe-

na) NOAKMNOHYUTE Namny HakanveaHva Ha
220 B. Wamenas nopasaemoe Ha Bnok
3aWMTLI CETEBOE HANPAXEHWE, NPOBEpPLTE
BEPXHWIA W HKDKHWIA NOPOTY BBIKJTIOHEHWUS W
BKAOYEeHna Harpyaku. MNpu Heobxonumo-
CTW WX MOXHO HEMHOrO NOAKOPPEeKTUPO-
gate noabopkon peawvctopa R4. H1obbi
peakuwa GNOKa Ha W3MEHEHWE Hanps-
KEHWMA BO BpEMA Nposepkn Buina makcu-
maneHo BeicTpon, aomiHa BelTe yeTaHoBs-
nera nepembidka S1. B pansHedwem He-
06x0ANMMOCTE YCTAHOBKKM MepemblHex on-
penenaeTca yCNoBUAMKM 3KChnyaTaumn.
Or pegakuyww. [MporpaMma MUKPOKOHT-
ponnepa Gnoka 38Tl MMEETCS Ha HalLem

FTP-cepsepe no aapecy <fp:/ ftp.radio.ru;

pub 2010, 11 zachita.zip>.

Cregyer WmeTb B BuAY, HTO DEKOMEHAO- |

BaHHBEle SBTOPOM KoHgeHcaTopel KVi3-17 wu
K78-2 Ha nocrosHHoe Hanpsxenwe 630 B
CNOCO6HS! BLIOEDXATE NENEMEHHOE HANPAXE-
Hue amnauTyacl maws 315 B (npw sactore
50 My) 310 p3Ha4aeT, 4TO yBenuyeHwe 3g-
(DEKTUBHOIO 3HAYEHMA HANPAXEeHWs B cery
cesiwie 240... 250 B ana onucaHHoro npubopa
onacHo. [MpoGoi kowgedcaropa C1 non-
HOCTLIO BLIBEAET €ro M3 cTpoR MasecTHo
TaKXe, MTO OQHA M3 HACTO BCTPEYAKOLUXCS
HEWCNPaBHOCTES AOMOBLIX 3NEKTPOCETEN —
ofpeLie HYNesoro NPoesoda — NPUBOANT Kk BO3-
PACTAHMIO HANPAXEHUR ¥ OAHOGE3HLIX NoTpe-
| Butenen anexkTpoaHepriv no 380 8.

Y1ro6el obecne4nTe HagexHylw pabory
6r0ka 3awWuThl, HEeoGXoanMMOo YCTaHOBUTL B
Hem koHgencarop Cl Ha cooTeeTcTByOUiEEe
Hanpaxexne nuGo BKAIOYUTL BMECTO HEro
nocnenosarentHo Asa kowaexcaropa K73-17
enmkocTaio 0,68 mkd Ha 630 B. 3aluyHTMpOBas
Kkaxnuin peancropoM 560 kOm BoamoxHoe
noBLIL/EHNe HanpsxexuA B8 cetu go 380 B
CAEayer ywnTeiBark Takxe rpu seifope onto-
cummcTopa Ul 1 cumuctopa VST

I

"MO3bIBHON+"
MNPEONATAET PAOVWOHABOPDI:

PH-3 KB SSB p/cT. Ha 160, 80 m
PH-7 KB SSB p/cT. Ha 160, 80, 40, 20 M
PH-9 yacToTOomeEp

PH-134M p/cT. HA 2 M

PH-15 CUHTES p/cT. Ha 9 owan.
MNporpammupyem M/cx.

|

1

|r| PH-1/AM p/cT. Ha 160 M
|
i

]
i

||| 603163, r. H. Hoeropon, a/s- 49.
n

T (831)417-88-04, :
npsmoin 410-14-75 |
WWW. POZYVNOi.ru !
E-mail: pozyvnoi@mail.ru

* * *

KOHTPONBLHLIA NMPUEMHUK KOPOT-
| xoBONHOBMKA — LMGPOBOW BCEBON-
uosbtit DEGEN DE1103 — 3800 py6

XO4EWbL KYMNUTb QOEWEBNE?
|| Yanain kak! 3BoHu no GecnnatHomy
MEXAYrOPOAHOMY HOMEDY
8-800-200-09-34
3axoau Ha hitp://www.dessy.ru
I vnw nuwg: 107113, r. Mockea, a/sa 10,
| E-mail: zakaz@dessy.ru,
Ten. (495) 543-47-96. 8 (985) 366-87-86.

* * L

000 "3nexkTponaHg”
NocTtaeka nobbix 3NEKTPOHHbIX KOM-
MOHEHTOB W KOMNAEKTYIoWwmMX XumMus
|l ana anexkTpoHvkw. [locTaska NoYTOW B |
niobyio Todky Poccun iopuauseckum u |
¢dunanueckum nuuam. Co cknana v Noa |
3aka3.
WWW.ELEKLAND.RU
E-mail: elekland@mail.ru
Ten./daxc — (82147) 742026.

BUHVLUL MIMHKOLOU

OcHoBbl  MHbOKOMMY-
HUKALMOHHbIX TEXHONO-
rui. YuebHoe nocobue
nna sysoB / B. B. Be-
nusko, T M. KatyHul,
B. N. Wysanoe:  noa
pen. npod. B. M. Wysa-
noega. — M : Topsauas
nuHua—Tenexkom, 2009
—712c.:wvn. ISBN 978-
- 5-9912-0055-4.

|| B y4ebrom nocobum ¢ eamHbix no3u-
|| UMiA paccmoTpEH KOMNNEKC BONPOCOB, OT- |
|| HOCRLAXCR K VIHDOKOMMYHVKALIMOHHBIM |
!i TEXHONOMVAM: NPEACTABNEHb! OCHOBLI NO- |
'!CTDDBHMH TENEKOMMYHWUKALMOHHbBIX CIC- |
|| Tem v ceTeil. naHo NnpepcTasneHve o co-
| BpemerHbix GECNPOBOAHBIX CPEACTBAX |
|| CBA3W, BKMOYEs NOABWXHLIE CPeacTsa
| CBA3K, PacCcMOTPeHb! NPUHLMNGL! NOCTPO-
| eHvis ceTei cneayrowero NOKONEHMS ¥ Tex-
HOMOrUK, NPUMEHAEMBIE NPK 3TOM. KHura |
COOEPXUT TAKXKE ONWUCAHWE KOHKPETHEIX
pelweHwii no peanvaaunm cetert NGN

. [ns CTyQeHTOE BY30B CBA3W 1 KONNea-
| xen. Knura moxet 6ulTe MCnonbL3oeaHa |
| ana noebiwenna keanndwvkauvmn pabot- |
| HuKamu npepnpusTUi CBAaN. {

peANM3BUNK U3y Taa:
5) 737807

Ten.

I .TECHBOOK.RU
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22, NMpuctaeka K KOMNblOTEPY

’ C peuyeskIM OnoBeleHnem
ana "npo3BOHKK" Kabenewn

B. HA3APOB, r. Cankr-lMetepbypr

Bce, koMy NnpuxogamMnoce B 04UHOYKY NPOBEPATL MHOMONPoOBoOAHbIE
kabenu, NMOHUMAaKOT, NTO Ny4ille 3TO BCce-Taku [enars BABOeM C
nomoLwjHuxoM. KoMnsoTep, K KOTOPOMY NOAOKMOYEHa ONUCaHHas B
cTarse NpocTas NPUCTaBKa, MOSIHOCTLIO 3aMEHHUT TaKOro NOMOLLHM-
ka. OHa onpenenut, K KaKOMy KOHTaKTy pasbemMa rnoAxMoYeH npo-
BOA, KOTOPOIro NPOBEPSAIOLMA KOCHYNCH WYMNOM, pacfo3HaeT Nnposo-
Aa, 3amMkHyTeie Mexay cobos. Bea mnpopmaymna 0 xoge U peaynsra-
Tax NPoBepky BeigaeTcA PeYeBbIMU COOBLEeHNAMN.
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Npuem cTaTten: mail@radio.ru
Bonpocsi: consult@radio.ru

.ug"

..L.
Py

(=]
=
Q
(4]
-
o
4
Q
3
-}

0 MHOrWx 3NEeKTPOHHBIX Wu3genuax

npumensanT kabenu, OCHALEHHbIE
pastemamy TONbKO Ha OAHOM KOHUEe
Mpoeopa Ha BTOPOM KOHUE pacnaveanT
NO OTAENLHOCTW K NPEAHA3HAYEHHLIM ANA
HUX KOHTAKTHBIM LTHIPAM WAW M0WaaKam
nnatel uagenus. 370, Kak NPasuno, aena-
€TCA BPYYHYIO, Y4TO BEAeT K Hen3bexHbiM
owwnbrkam. PyqHas e "npo3soHka” Takux
CcOeaMHEeHVn BECbMA Tpyaoemka (ocobeH-
HO MPWU MAOTHOM MOHTaXE) U 3aHUMaeT
MHOro BpemMenn. Yxxe onucanHbie Ha CTpa-
HULAX XypHana aeTomarvyeckue "npo-
3BOHWMKK" (Hanpumep [1, 2]) 8 Noao6HbIX
CUTYaLMAX NOMOTAK0T Mano

BaavmopeiicTene ¢ NpUCTaBKOW, aHa-
N3 NOCTYNAKLWER 0T Hee MHGOPMaLIMK K
¢GOpMUPOBaHHE MONOCOBLIX COOOLLEHWA
NPOVU3BOARTCH C NOMOLWBID KOMMBIOTEP-
Hoi nporpammbl VoiceCabelTester exe,
paborawowein noga ynpasnervem OC
Windows XP wnn Windows Vista [po-
rpamMma HanwcaHa Ha aseike PURE BASIC
(http://www.purebasic.com, http://
www.purebasic.ru).

Cxema NpUcTaeky Nokasada Ha puc. 1.
Pazvem X1 cOEBOUHRAIOT C KOMMNLIOTEPOM
yepes npeofpa3osatens wHTepdeinca
USB-COM Ha mukpocxeme PL-2303, cos-
AWK B KOMNLIOTEpE BUPTYaNbHBLIN

COM-nopt. K pazewemy X2 noakmo4awT
npoBepRemMelit kabens.

Ha mukpocxemax DD1—CD3 cobpaH
24-pa3pagHulil COBUroBelA perucTp. B
WCXOAHOM COCTOAHWMW Ha BCEX COEOUHEH-
HEIX C NPOBEPAEMBIMU LIENSMK, HO hakTn-
YECKM OCTAIOWMXCA HUKYAA HEe MNOOKIO-
YeHHbIMW, napannefisHbix Bxonax D1—D8
3TUX MUKPOCXEemM AeNCTBYEeT BbiCOKWI
NOTUMEeCcKWA YpOBEHb — 3TO CBOWCTEO
MuKpocxem cTpykTypel TTJ1. Korpa 3od-
nom X3, coeguHeHHbIM C 0OLWKWM NPOBO-
A0M NPUCTABKW, NOOYEPEAHO NPWKACAKT-
cA k Npoeoaam kabena, norndeckrin ypo-
BEHb HANPAXEHUR Ha NPOBEPREMOM NPO-
BOME ¥ COOTBETCTBYKLWEM BXOLE perv-
CTpa CTAaHOBUTCA HU3KUM.

B MOMEHT CMEHbI HW3KOTO YPOBHA
GOopMMPYEMOro KOMNBIOTEPOM CUrHana
SHIFT/LOAD BblCOKMM TPUITEPR! PErUCT-
poe DD1—DD3 zanomuHaoT COCTOSHME
CBOMX NapannensHsbIX BXoA0.. 3aTem KOM-
neloTep nogaet 24 wmnyneca CLOCK, B
pesynkTaie 4ero cOCTOsHWe pervcTpa no
nuHnK DATA nepenaeTca B KOMNLIOTEP.

CurHan TEST cnyxut ons npoBepku
pabotul npucTaexu. MNporpamma dopmu-
PYET Ha 3ATON NUHWKW NOCNENOBaTENbHLIA
KOf, 3arpyxas ero 8 peructp, a sarem
yuTaeT koa w3 peructpa. Ecnw sarpyxen-
HbIW U NPOYUTAHHLIM KOQRI COBNanu, aena-
eTcs BLIBOA O TOM, 4TO NpucTaska nog-
KMMOYEHA K KOMNBIOTEPY U MCrpasHa.

3a4acTyo K NpoBOAaM NPOBEPREMOro
kabena Ha ne4yaTHOW nnare ycTpolcTea
NPUHAANEXHOCTHIO KOTOPOro OH ABNAET-

X1 "K koMneoTe x2
(4epea npeobpaacearens USB-COM)" DD1 K555MPS DD2 K5551PS DD3 K5551MP9 i Y
[
Agnpec Lens  [Kowr I’ 10 s RG 10 s RG = 1% s RG o Ll 5
Bl 1 PL-2303 (TXD) TEST | 3 1 1 py 2 11 pg 17 1y g
12 5o 1012 oo 16 12 0o -
Bes. 2 PL-2303 (DTR_N)|SHIFT/LOAD| 4 CEEE ; g 1l z
D3 i) 13 D3 1 13 D3 =
Kowt 4 USB (GND) GND 5 414 on 12___14|ga 2014 oy Il g
Bwe G PL2305 (DSR N)| DATA |6 R—3 05 A8 o5 L z
Bue 3 PL2303 (RTS_N)| CLOCK | 7 e 5= oy i o I H >3
Korr 1 USB (Vpue) 58 |10 86l pg 16 8 pg 48 ps -
=l ._| 231123 z
— L L —0 L 2 2
Kewe 16 DD1-DD3<— s — 247 | <
&b c g ;
Kess 8 DD1-DD3 0EC 1% EC EC 23
26
x3~
Nag
HA
Puc. 1 %csm Mk  R12k
=~
MNpennaraemas npu- €A, ABHLIM WKW HEABHBIM 0Bpazom

CTaBka MO3BONRET nNpose-
puTL BCe NpoBoAa kabena n
ONpeneniTb, C KakuMin KOH-
TakTamw ero passema, noa-
KNIOHEHHOr0 K NPUCTABKE,
KaX /bl U3 HWX COEOWHEH.
Lns 3TOrO AOCTATOYHO Che-
LManeHbiM Wynom nooYe-
pPenHo kacaTbCs NPOBOAOE
Ha BTOPOM KOHUe kabens.
Komnelotep ronocom co-
obWmMT 1x HOMepa. 370 aa-
eT npoeepawwemMy BOa-
MOXHOCTb, HE OTBNEKanChb
Ha xakoi-nubo BW3yanb-
HBIA MHOMKATOP, COoCpeno-
TOYUTBECA HA NPaABWALHOM
NOAKNIOYEHI Wyna K nNpo-
BoOam.

NOAKNIOYEHBI PE3VCTOPBI, COEOVHA-
OWWE WX C Pa3NUYHBIMKU LEensamu.
3T0 MOXET NpMBEECTU K owwmbxam,
KOTOpbIX B BONBWWHCTBE Cny4Yaes
MOXHO wn3bexarts, NoAas B uens
NWTaHWSA 3TOrO YCTPOWCTBA Hanps-
xeHue +5 B ¢ rHean 25 wnm 26 pase-
ema X2. O6wwin Nposoa yCTpoRcTBA
OCTaeTca HenoakMoYeHHbM, Mpo-
TekawLwuin Tok orpaHnsmTt 0o 6eao-
NacHoro 3Havenns peavcTop R1.

B kausectee npeofpasosarens
nHTepdenca USB-COM astop uc-
NoNeL30Ban WMEWMWHCA Yy Hero
apantep USB-232-C pns cortosoro
TenedoHa. BHewHWin Bug nnato
agantepa nokazadH Ha pwc. 2. 370
NO3BONUNO NOAKNIYUTE NPUCTABKY
K COBpEMEHHbIM KOMNBIOTEPaM, He



vivenowmum duanyeckmx COM-noptos. B
MNPUCTABKE HE MPWLWNOCL YCTaHABNMBATL
npeo6pasoearenv ypoeHen TTL B RS-232,
a HanpaXeHWe NMTaHusa ANa Hee Halnoce
B pasweme USB.

Cregyet 0TMETUTL, YTO ANA NPaBWSILHON
paboTel apanTepa B KOMNBOTEpe O0MxHa
ObITE YCTAHOBNEHA COOTBETCTBYIOWEARA NPo-
rpamma-gpaneep. OHa cospaer BupTy-
ancHutih COM-nopT, kOTOpOMY oOnepa-
UMOHHAA cucTemMa npuceauveaet ma COM
C COOTBETCTBYIOLUMM HOMEpPOmM. [paisep
ansa apantepa USB-232-C wnw apyroro Ha
mMukpocxeme PL-2303 1 vHCTpykums no
ero yCTaHOBKe NPUNOXEHb! K CTATLE.

Kpome USB-232-C nopongyT v opyrue
npeobpasoearteny USB-COM. Hanpumep,
8 [3, 4] MOXHO HainT1 KX CXeMBI, ONMCaHUA
CNeLManM3npPOBaHHbLIX MUKDOCXEM, CObif-
K1 Ha TpeGyowmecs gna HUX apanseps! 1
Ha CanTel NDOW3BOAUTENEN.

MNpucTaeka BLINONHEHA HABECHBIM
MOHTEXOM Ha MakeTHOW nnare, nome-
WeHHOW B HeBonbwol nNnacTMmaccosbif
rxopnyc. Konpencatopsel C1—C3 npunas-
Hbl HENOCPEACTEEHHO K BHIBOAEM NUTAHWUA
mukpocxem. CoeguHenune ¢ USB-apante-
POM — NECATUNPOBOAHLIM NNOCKKUM Kabe-
nem. Paszbem Ana HEro ycTaHoBneH B

+ Voioe Cabel Tester v.1.0.

VinTepderc  Momours

Pacnatika kabens Ha nnate koHTponnepa
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ECTecTBEHHO, ANA NOOAYM pEeYeBbIX
COOOLWEeHMI KOMNLIOTED O0MKeH ObiTh
OCHALWEH AEWVCTBYIOLLEA ayauokapTon w
NOAKNOHEHHBIM K HEN MPOMKOroBopwTe-
nem. B 0oaHOW nanke ¢ WCnonHAembiM
¢atnom Nporpammbl OMKHa HaXOANTLCA
nanka audio co cnepyiowrmm 3eyKOBLIMK
¢ainamu popmara .wav:

1.wav — 24.wav — coobweHws or
"OpuR" 0o "[Banuats Hetuipe”;

short.wav — coobweHne "3amkHyTo™;

g.wav — coobuweHue "ToToe k pabore™:
n.wav — coobweHue "He rotoe «
pabore”.

Copepxawmeca B Hux coobuieHus
MOTYT ObiTb 3amMeHeHbl ApYyrMK (Hanpw-
Mep, NPOU3HeCEeHb! OPYrMM OUKTOPOM),
oAaHako umeHa dainnoe JoMKHbI 0CTaBaThb-
CA HEW3MEHHBIMK, YMCNo B MeHn daina,
cofepxawero HOMEpP MNPOBEPREeMOoro
npoBOAa, COOTBETCTBYET HOMEPY KOHTAK-
Ta paswema X2. Ecnu B NpOBEPAEMOM Ka-
6ene npoeoga NoO KakoW-nubBo NPUYMHE
NPoOHYyMepoBaHbl WHave, HeobxoauMo
neperymeposate u daine. Hanpwumep,
eCnn K NEPBOMY KOHTAKTY pasbema nog-
kmoved nposon Ne 10, coobuwexuve
"Necate” [ONXHO HaxoauTbca B daine
1.wav

=

77 18 21 2 5
It B ) ol
LEER LT i

CTEpLIT NopT: COMIO

Puc. 3

ajanTepe B3ameH YOaneHHoro, npeaHa-
3HAYaBLIEroCA ANA COEAMHEHWA C Tene-
dorom. Cnenyet oTMeTWTL, HTO HOMepa
KOHTaKTOB paskema X1 npucrtaskm BO
wnabexaHve nyTaHuLbl COBNanarT ¢ HOMEe-
paMn KOHTaKTOB aHanoruuyHbix Uenen
CTaHAapTHOro 9-KOHTAKTHOrO pasbema
COM-nopta komnbloTepa. [ononHuTens-
Hbl OECATLIV KOHTAKT MCNONL30BaH ANA
NOAEYM HANPSXKEHUS NUTAHUSA

Kpome peructpos K555MP9 B npu-
CTaBke MOXHO NPUMEHWUTE WX QYHKUMO-
HaNbHble aHanoru us apyrux TT/1-cepuin, B
TOM 4YWucne wmnopTtHbele SN74LS165. B
HEKOTOPLIX CAyYaax ANA MNOBbILEHWA
NOMEXOYCTORYMBOCTH MOXET noTpebo-
BATLCA COEOVHUTL NapanfencHbie BXoAbi
perucTpoe c ueneto +5 B 4epes pesucTo-
Pbl CONPOTUBNEHUEM HECKONLKO KUNOOM

fmaBHoe OKHO ynpasnsawowei "npo-
3BOHKOW™ kabens nporpammel  Voice
CabelTesterexe nokasaxo Ha puc. 3. U3
BCEX YCTaHOBNEHHbIX B cucTeme COM-nop-
TOB OHa aBTOMaTU4ECKK BLIBUPAET NOPT ¢
Haubonbwmm HoMepoM. WMmenHo Takoii
HOMEp 06bINHO NPUCBanBaeT oNepauvoH-
Has cucTema BWPTyanbHOMY NOPTY, CO3-
AaHHOMY apaiisepom npeofpasoearens
nHTepdenca USB-COM. Ecnu 370 He Tak,
NPEfoCTaBnNsAeTCA BO3MOXHOCTb BuIBPaTL
NOPT BPYYHYIO M3 CNUCKE MMEKOLLMXCA.

Coobwerne "3amkHyTO" BLIOaeTCs,
ecnu nporpamma oBHapYXnNa, 4T0 Heko-
TOpele NpoBoAa kabens CoeanHeHb! Mex-
ny coboir. Benen 3a atum coobuweHnem
0OHa NepPeLKCnAET KX HOMepa.

Coobwenuna "ToTos k pabore” nnu "He
roToe kK paboTte” MHGOPMUPYIOT 0 pe3ynk-
Tare NPOBEPKY NPUCTABKW, BLINONHAEMO
NPl HAXKaTWK Ha AKPaHHYIo KHoNky "Tect".
Anroputm 270 Nposepkn Owin onucad
paxee.

MapannenbHo c© pedyeBbiMu cooBwe-
HWAMW Nporpamma OTMEeYaeT B CBOEM
OKHE "ranoykamu’” yxe NpoBEPEeHHLIS NPo-
Boaa. Mpu HaxaTuK Ha IKPEHHYIO KHOMKY
"CBpoc” 3Tk OTMETKM CHUMAIOTCA.

OnucaHHana npuctaska moxer GbiTh
nerko npwucnocobneHda ana npoeepku
kabenein ¢ GoONbWKMM YMCNOM NPOBOOOB.
[na 3T0r0 0OCTaTO4HO YCTaHOBUTE B Hel
HEOOX0AUMOE YUCNO MUKPOCXEeM COBUIO-
BbIX PErUCTPOE, COSANHWB UX NOCNenoBa-
TenbHO € yxe umelowumucs. Mpupercs,
kOoHe4yHo, JopaboTaTe nporpammy (ee
VCXOQHbIN TEKCT NPUNOXEH K CTaTbe) u
NOArOTOBUTL HEAOCTAWLWMWE 3BYKOBLIE
daiine ¢ Homepamy NPOBOAOE.

Ecnu Bo3HMKkHET HEOBXOOMMOCTE NOA-
KADYMTE NPUCTABKY K DU3UHECKOMY, a He
supTyansHomy COM-nopTty komneloTepa,
Heobxoavmo Bypert 3amennTs npeobpa-

3oearene uHTepdenca USB-COM npe-
obpa3soeatenem ypoeHen curHanoe TT/
B YPOBHW, MNpuUHATHIE B uHTepdence
RS-232. Ero moxHo cobpate HAa MUKPO-
cxeme MAX232 nnm ee aHanore no cras-
OapTHOR Cxeme.

JancHeiwee CcOBEPWEHCTBOBaHWE
NPUCTaBKK MOXET 3aKM04aTLCH B NPeBpa-
LLUEHWN ee B aBTOHOMHBINA, HE 3aBUCALLIMIA
OT koMnNeloTEpa NpUbop. Ho ato noTpebyer,
KOHEYHO, €€ 3HA4YUTENEHOMO YCAOKHEHUA,

NUTEPATYPA

1. Fony6kor C. "Mpo3BOHWMK" NNOCKKX
xabenei. — Pagwo, 2009, Ne 5, ¢.32, 33

2. Nonoe B. Mpucraska K MyNsTUMETPY
M-B30B pns “npoasomkn” kabens. — Pagwo,
2004, Ne 11, ¢. 53.

3. Qpaitepsr  gna  xabenei (asTopsi
mRodion. leeinc, AlexNT). — <http://sgh.ru/
2006/04/28/drajivery_dlja_kabelejj.htmi>.

4. USB-RS-232 npeobpazoearteni (asTopsl
Aheir, DeNew). — <http://www.radiokot.ru/
circuit/digital/pcmod/05/>.

e T |
Or penakumw. [lporpammva VoiceCabel
Tester v Apyrve NPUAOXEHIM K CTaTLE HaXOamT-
CA Ha Hawen FTP-cepeepe rio anpecy <fip://
ftp.radio.ru/puf. 2010,/11 /prozvonka.
zZip>.

.

WHTEpHET-MarasvH 2NeKTPOHHLIX
KOMMOHEHTOB.

Bonbiuoin BeiGOp pasLemMoB, KOMMY-
Tauuy. NoAynpoOBOAHWKOB, MWKPO-
CXEeM, WHCTDYMEHTOBR, YCTaHOBOYHbIX
V34N U CONYTCTBYIOWMWX TOBAPOE.

Huakue UeHbl, BLICOKOE KayecTsBo,
GonblWwKMe KoNMYEecTBa W WWPOKWIA
ACCOPTUMEHT NPOAYKUMKW HA CKNaae.

Hanuyhas v 6ezxanuuHan dopma
onnarkl.

Hoctaeka e niobeie ropoga Poccun
v Bnvxaierc aapybexsa.

Ckuaxy Ha ONTOBLIE NOCTABKM

Bce perans Ha caiare:

WWW.MSTQUARTZ.RU

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

* * *

PeueBoi nepexnioyarens — urpyiu-
ka. PasroeapveaeT BaliiM ronoCOoM,
BbINONHAET PEeYEBLIe KOMaHb!

617100, Nepmckuin kpait, r. Bepe-
warvHo, a/qa 74.

htip://nikolajj-pinaev.ru

* * *

MHTepHeT-mMarasmH
ELITAN.RU

1 000 000 HaumeHoBaHWIA 3NEKT-
POHHBIX KOMMNOHEHTOB, MAaTepuanoce u
WHCTPYMEHTOB. MuHMManeHeIM 3aka3
HE OrpaHuyeH.

HocTaeka — NOYTOM, Kypbepom W
aBTOTPaHCMNOPTHBLIMM KOMMaHUAMM,

Ansa 3aka3os ot 5 000 py6. pocrae-
ka no Poccun — BecnnatHo!

MyHKTBl BhIOAYM 38KA30B Camo-
sbiBo3omM B Mockee, C.-Metepbypre,
Wxescke.

Onnata oHnaiH unu yepes GaHk.

OrcnexviBaHwve 3akasa Ha caiTe.

Caiit: www.elitan.ru
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PAAWMO Ne 11, 2010

24 Mpoctonn USB-nporpammartop PIC

Ten 608-28-38

Npuem crateir: mail@radio.ru
Bonpocsl: consult@radio.ru

i
li

T. HOCOB, r. Caparos

OTnuyntensHele 0COBEHHOCTY 3TOrO NPOrpaMmMaTopa 4AJsa MUKPOo-
KOHTpOnnepos cemencTea PIC u mukpocxeM namaTu — uHTepdenic
USB, npoctas cxemMa v 4OCTYNHOCT 4151 mobuTenscKkoro nosrope-
Huss. ON MO3BONSIET 3arpy3aMTe nporpamMmy npakTuvecku B mobod
MUKPOKOHTpOMNEpP npoussoncTea pupmst Microchip ¢ FLASH-nams-
TbHO M, KDOME TOro, BbiMONIHAET Yenbli P NoNesHsIX npy nposepke
¥ HANaxvuBaHUN MUKDOKOHTPONNEPHBIX YCTPOWCTE PYHKLME.

U WPOKOMY PAacrpoCTRaHEHWMIO MUK~
1 pokoHTponnepos gupme Microchip
cnocobereyeTt ceofoaHoe pacnpocTpaHe-
HUE AOKYMEHTaUMK He TONBKO Ha camw
MWKPOCXEMbI, HO U HA OTAAO0YHbLIE Cpen-
CTBa AnA Hux. Hanpwmep, B pykOBOACTEE
noNL30BATENSA NPOrPamMmMaTopa-oTnagqm-
ka PICkit 2 [1] paeTca nonHan NpuUHUMNK-
anbkHas cxema 3Toro nporpammaropa ¢
uHTepdencom USB (npunoxenve B). Ta-
KOV NporpaMmarop, OQHAKD, CAMLIKOM
CNOXeH AnA NOBTOpeHWs "OgWH K OOHO-
mMy”. ABTOp paspaboTan ero ynpoLeHHYo
gepcuio. OT opuruHaneHoro PICkit 2 oH
yHacnenosan cnenywowme GyHKUMn: Npo-
rpaMmnpoBaHNE MUKDOKOHTPOMNEPOE C
Hanpsxenvem nutanus 5 B, npeobpaszo-
Batens wHtepdeica USB-UART, yacte
DYHKLWI NOrMYecKoro aHanu3atopa, as-
TOMaTU4eckoe BOCCTaHOBREeHWe kannbpo-
BOYHOW KOHCTaHTel BCTpoeHHoro RC-re-
HepaTopa MUKPOKOHTRONNEPOB, rae Takan

KOHCTaHTa ucnoneayerca, obHoBneHwe
OMepaumorHO CUCTEMBI NPpOrpammaTopa
C NOMOWbLID CTAapTOBOrO 3arpy3u4Mka.
MNMocne HecnoxHow nopaboTkw NOABNRET-
CH BO3MOXHOCTb MPOrpamMmMupoBaTh Muk-
POKOHTPONNEPL! U C HANPAXEHWEM NWUTA-
Hua MeHee 5 B

Cxema nporpammaropa nokasaHa Ha
pyc. 1. YCTaHOBNEHHEIV B HEM MUKDOKOHT-
ponnep PIC18F2550 (DD1) umeet sctpo-
eHHbI KoHTponnep USB, wHpopmaumoH-
Hble NNHUK KoToporo D- v D+ nogrmoyeHs!
K COOTBETCTEYHLMM KOHTaKTaM PO3EeTKK
XS1, npenHasHaveHHOW ONS COEOWHEeHWs
nporpammartopa ¢ komnetotepom. Cornac-
HO cneuvidurkaumn USB, pasbem Benomo-
ro yctpowncrea (nporpamMmvaropa) Tuna B, a
Beoywero (komnelotepa) Tuna A 3t1o ra-
PaHTUPYET WX NPaBunbHOE COeaVHeHue
cTaHnapTHeIM USB-kabenem.

Ceetonmop HL1 BrknoueH, korpa Ha
nporpammarop ¢ wuHet USB (koxtaktos 1

R1330
o} 5|
., s DD1 PIC18F2550 VT2 ichieiE XF“-T'JCSP"
HL1 RAO [McU 1 o "
@Z AN307TM . RA1 VT1 VT3, VT4  |C 680 MkTw e VD2 y L'g 7w
[ Y cey
4 v KT3102A VD1 K5226 nd0 - ?“I
XS1USB-BF RAS reo I ol I L_;ﬁg 2/ Vee
Vous RB5 rC1 12 = VT 4 | RIZI00 cio0k
R14 4 7k -
0- 2 D- 23 Fad0x = 32 Cloek
D+ RE2 == 18 10 [
D+ H3 vUSB /1R3 {E)—TJ-@EE
330 R16 4.7k
GND >4 osci| |osczf , S f— 4> Data
ZQ1 20 My " HL2 y
«J_ £ (1 AN307EM VD2 IN5817
100 MK * LH 5
T =e3e GND
GND
[
= g 3 g 9
o 6 (Gl o O v 4 pozetku XS1) nocTynaer Hanpaxexue

x

nutanua 5 B. Ceetoamoa HL2 curHanmnan-
PYeT, 4TO MEXAY NPOrpamMmaTtopoM 1 KOM-
nbloTepomM naet obmed wHdopmauveit.

| &
20] 19 18] 17] 16| 15 14| 13 12| 11
_ JEE
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TakToBaR 4acToTa MWKPOKOHTPONNEDAa
(20 Ml'u) zapaHa kBapueebiM pPe3oHaTo-

| DIP40 . pom ZQH1.

OiFTa 1| <1 DIFZ8 " . I'tliepemuqu S1 ycraHaenuealoT, korna
s . HeohxoaMMo NepesecTu NPOrpaMmMaTop B
EEPROM 4 DllJDa # DIP18 C i3 PEXUM OBGHOBNEHUS NPOrPaMMLi MUKDO-
I | koHTponnepa DD1 no wHtepdericy USB.
} Mpu ee Hanu4uM Nocne BKNKONEHUA NuTa-
= HUA B MUKDOKOHTDOMNEPE HauvHaeT pa-
’ : 3 60TaTL XpaHAWAEACA B €ro NamaTy Npo-

21] 22 23] 24] 25| 26] 27] 28] 29] 30 3 7 i P
\]i/ \:/ Y \:/T 1] 32] 33| 34] 35 ié!/?ﬂ 38| 39| 40 Rp1  P3MMa HavaneHoii 3arpysku (bootloa-
= 10 der). MNMpu o6bluHON paboTe nporpamma-
= 4 Topa bootloader He wcnonbayercs u

o nepembiyka QonxHa 6biTe cHATa. | T 1 |

ol % 4~ = 3 Bl el ml o= Hanpaxenve nporpamMmuposanig V,
| | o ® sl
5 8 3 s =3 = 3 g = 5'-; Z z 2 - gvc KOTOPOE MOXeT nexaTe B WHTepsane
< +8,5 .14 B, opMupyeT uMMnynbCHbIR
Puc. 1 npeobpasosarents HanpsXeHWsa, OCHOB-



HEIE 3NEeMEHTHI KOTOPOr0 — TPaH3ucTop
VT1, HakonuTeneHeIn gpoccens L1, anon
VD1 1 crnaxuweaiowmic koHgercarop C4.
OTkpeIBAOWME TPAHSUCTOP MMNYNLCHI
nocTynaoT ¢ esieoaa 12 MUKpOKOHTPON-
nepa. Ctabunusaums HanpaXeHua ocy-
WeCTBNAETCA 32 CHYeT NPOrpaMMHOro
U3MEHEHWA MUKPOKOHTPOMNEPOM KO3(g-

PULMEHTa 3aMoNHEHWS ITUX UMNYNLCOB.

Hanpsxexwe o6paTtHoi ceasu cTabunu-
3aTtopa NOCTYNaeT C Pe3NCTUBHOMD
nenutens R7R9 Ha BLIBOA 2 MUKDOKOHT-
ponnepa — 0avH U3 BXOA0B BCTPOEHHO-
ro B Hero ALIT.

Tpanauctopsl VI2—VT4 no koman-
Aam mukpokoHTponnepa DD1 kommyTi-

pyoT uenu Vy, n V.., N0 kOTOpbIM Ha Npo- |

rpaMMUpyEMBI MUKPOKOHTPONNER B
HYXHOM NOPSAKe NOCTYNalnT Hanpaxe-
HWA COOTBETCTBEHHO +12B u +5B
WMHudgopmaumio 0 TOM, 4TO NUTaHWE Ha
NporpaMMUpyemMelil MMKPOKOHTpONNep
nonaHo, mukpokoHTponnep DD1 nony-
yaeT yepes peauctop R12.

1 gézaa‘»'du Bri

n (3, 3=

g P15, o1 Rvoz £

E g9

£ Vi 1MCIR &=

& Clock 5 Rg1 su

Data<———————>4RB0 S5y

E GND =8, 27 Vs 32
= VD1, VD2 IN5B17  (3B) =

Puc. 2

Owvon Wotkn VD2 npenotepawaeT no-
nagaHve B NPOrpaMMaTtop HanpsXeHWsa C
BLIBOAOE NMWTaHWA MNPOrpaMmMupyemoro
MWKPOKOHTPONNepa, ecnu AN Hero npe-
AyCMOTpeH COBCTBEeHHBIN MCTOYHWK NnTa-
HUA. MNaaeHre HanpaXeHns Ha 9TOM Ano-
e He nonkHo npesbiwate 0,45 B. Ecnv He
npegnonaraetca pabota ¢ MWUKPOKOHT-
ponnepamu, YCTaHOBNEHHbIMW B YCTPON-
CcTBa C COBCTBEHHLIM WCTOYHWKOM nUTa-
HUS (HENPUMEP, WX BHYTPUCXEMHOE Mpo-
rpammuposadme — ICSP), anon VD2 mox-
HO 3aMEHWUTE NEPEMBINKOIA

Ana nporpaMmupyemMelix MMKPOKOHT-
ponnepoe B kopnycax DIP npeaycmoTpe-
Ha naHenb XS2 — 3TO Tak Ha3biBaeman
ZIF-naHens, B KOTOPYIO MOXHO CBODOAHO
sctaenate (ZIF pacwudpoebiBaeTcs kak
Zero Insertion Force — Hynesoe ycunve
BCTABNEHNA) MWKDOCXEMBI C YMCAOM Bbl-
soaoe 0o 40 v C pasHbiM PacCTORHWEM
Mexay ux pagamu. [ina npaeunsHOro Npo-
rpaMmMrpoBaHUA MUKPOKOHTPONNEpsl B
KOpNycax C pasHbiM YUCNOM BbIBOAOB U
nepenporpaMMupyemMele  MUKDOCXEMbl
namaty (EEPROM) BCTaenaTb B NaHens
Tak, KaK NnokasaHo Ha puc. 1. Pexomenay-
erca Takke ybeauTecs nNo npepcrasnae-
MbIM M3rOTOBUTENEM MUKDOCXEMBI Chnpa-
BOYHbIM naHHbiM (Datasheet, Program-
ming specification), 4To Npw yCTaHOBKE ee
B naxdens XS2 curnans NporpammMupoea-
HUS 1 NuTadme GyayT NOAaHE! NPaBMNBHO

Y1066 3anporpaMMupoBaTe MUKPO-
KOHTPONNEep, KOTOPLIA Mo kakon-nubo
NPUHMHE YCTaHOBUTE B NaHens XS2 Heroa-
MOXHO, NPWAETCA M3rOTOBUTL ONA HEro
OTAENbHBIM apanTep, NOAKNIOYMB ero K
pasbvemy XP1. 3107 Xe paszbem MOXHO
WCNOMbL30BaTL W ANA BHYTPUCXEMHOrO
nporpamMmuposanna. Ha pmc. 2 nokasa-
HO, Kak NOAKMIHYUTE MWKPOKOHTpONNep
PIC24FJ16GA002 ¢ HOMMHANBHEIM Hanps-
*eHwem nutadus 3,3 B. Uens V.. npo-
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rpamMmaTtopa B 3TOM Chy4ae He NCnonb3y-
eTca

Ha pwc. 3 n3obpaxeHa OAHOCTOPOH-
HAA NeyaTHas nnara nporpammaropa. Oxa
BbINOMHEHa Takum 00pas3om, 410 MOXEeT
6biTe NErko paspesada Ha age (cobcTeek-
HO NporpaMMaTop W agantep C NaHensko
XS2), coepmHaemMble Nulb NATLIO Nepe-
mbidkamu. [ns npepsapvTensHo 3anpo-
rPaMMWPOBaHHOr0 C MOMOLBKD OPYroro
nporpammaropa (Hanpumep, Extra-PIC
[2]) mukpokonTponnepa DD1 Ha nnate
NpeaycMoTpeHa naHens.

Opoccens L1 — EC24-681K, CECL-681K
wnu CWE8-681K. Ero MOXHO W3roTosBuTh
camocToaTensHo, Hamotae 250—300 swnT-
xoe npoeoga NanN auwamerpom 0,1 mm Ha
CTepPXHEeBOW unu raHTeneobpasHuin dep-
puTOBBIM  marHuTonposod. [lockoneky
npeobpasoearens HanpaAXeHus OxBavyeH
obpaTtHoM CBS3b0, 0COBEHHO TOYHO NoA-
BrpaTe MHOYKTWBHOCTL OPOCCENA HE Tpe-
ByeTcs.

Tpanauctopbl KT31024 1 KT3616 mox-
HO 3aMeHATb OPYrvMKU ManoMOLUHbIMUN
KPEMHWEBBIMW COOTBETCTBYIOLWEN CTPYK-
Typbl, a auon KA5226 — uMnopTHbIM aHa-
norom 1N4148

PaccmatpuBaemelit  nporpammarop,
kak v opuruHaneHewt PICKit 2, pabotaer
nop ynpasnedvem o6onodku "PICkit 2
Programmer” (http://ww1.microchip.
com/downloads/en/DeviceDoc/PICkit%
202%20v2.61.00%20Setup%20A.zip)
unu B cpene pa3paboTkn nporpamm
MPLAB IDE (http://ww1.microchip.com/
downloads/en/DeviceDoc/MPLAB_
8_43.zip). O6a npunoxenua GecnnatHo
pacnpocTpaHaiTca dupmon Microchip w
nepuwoaudecku obHoensoTes. OAna pado-
Tol "PICkit 2 Programmer” Tpebyetcs na-
ket "Net Framework”™. Ecnu Ha komneioTe-
pe 3TOT NakeT He YCTaHOBNEeH, N0 aapecy
http://ww1.microchip.com/downloads/

en/DeviceDoc/ PICkit%202%20v2.61.
00%20Setup%20dotNET%20A.zip ero
MOXHO nony4uTe BmecTte © 'PICkit 2
Programmer”.

Mporpamma ana MUKPOKOHTpPONNepa
DD1 umeetcn B 06omx ykasaHHbIX Beille
amcTpubyTtusax. Mocne ux yctaHoBkW Ha
komnetoTepe nyTe k HEX-danny ans 3a-
rpy3kn B 3TOT MWKPOKOHTpONnep
. \PICkit 2 v2\PK2V023200.hex Wnu
.AMPLAB IDE\PICKkit 2\PK2V023200.hex.
MockonsLKy NporpaMma NoOCTOAHHO COBEP-
LWEHCTBYETCA, €€ Bepcua (YMcno nocne
Oykebl V B vmedu ¢aiina) mMoxeT GbiTe m
apyroia.

CobpanHeiit 6e3 owwbok nporpamma-
TOp B HanaxueaHun He HyxaaeTtcs. Ecnu
oH He paboTaer, npexae Bcero crneayer
ybeouTeCa B NPasuibHON YCTAHOBKE 3ne-
MEHTOB Ha nnarte, OTCYTCTBUN 0DPLIBOB K
3ambikavuia npoeogHukos. Mpu nepsom
NoAKNIOYEHUN NporpammMaropa ¢ npa-
BUILHO 2anporpaMMupOBAHHBLIM MUKPO-
KOHTponnepom DD1 Kk kOMNeOTEPY B
cAMCcKe aucneTyepa ycTPOWCTB MOSBUTCA
Hoeoe USB HID-coemecTumoe ycTpow-
CTBO. [INRA TAKUX YCTPOWCTB B ONEPaLMOH-
HeIX CUCTEMaxX cemencTea Windows wme-
0TCH BCTPOEHHble apaveepbl. OHn ByayT
yCTaHOBNEHLI aBTOMaTUHECKM, YTO, HECO-
MHEHHO, yaobro. O6onouka "PICkit 2
Programmer” n cpena MPLAB IDE nozeo-
NAT NPOrPaMMrpoBaTe NPAKTUHECKW BCE
MUKpOKOHTpONnepel cemeictea PIC. Wx
nepeYeHt NOCTOAHHO NONONHAETCAH.

Ana wavana pabotel ¢ "PICkit 2
Programmer” cnepyer 3anyctuTe ee W,
YCTAHOBWE NPOrpaMMupyemMbii MUKpO-
KOHTpONNep B naHens XS2, HaxaTe Ha
3KpaHHyo kHonky Read. B okHe nporpam-
Mbl O0/MKEH 0TOOPasuThCR TUN NOOKNIO-
YEHHOr0 MUKPOKOHTponnepa. OgHospe-
MeHHOo ByaeT NpoYMTaHO COAERXUMOE Ero
NamaTh, KOTOPOE MOXHO YBUOETb B OKHax

>
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PAOMO N2 11,2010

Program Memory u EEPROM Data. C
nomowsld nyHkTa medo File Export Hex
NpenocTaenAeTCA BO3MOXHOCTL 3anucatb
npoYnTanHyio nHgopmauvo 8 HEX-dainn.

Y1066l 3arpy3nTse B MUKDOKOHTPONNEP
koAbl M3 HEX-daiina, HyxHO, Nnpexae Bce-
ro, Boibpare HYXHbIf dain, OTKPLIB MyHKT
meHio File Import Hex. Okno Program
Memory (wnn EEPROM Data) 6ypert
3anonHEeHO ero coaepxXuMbiM. Haxatvwem
Ha 3KpaHHylo kHonky Write 3anyckawoTr
NPoUeCcc NPorpaMMnpoBaHNS.

MpocmoTp 1 n3meHeHve cnoea KoHdMry-
pauMy MUKPOKOHTPONMEPa HaYWHaT CO
LenyKa MelLLelo no Haanvick “Configuration:”
B BEPXHEM 4acTu rasHoro OKHa Nporpam-
Mbl, OTKpiBatowero okHo Configuration
Word Editor. BHeceHHbie B paapaael Cnosa
n3ameHeHns 0ToOpaxaTCs KpacHbIM LBe-
TOM. HT06bI 3aNUCaTk NX B MUKPOKOHTPON-
nep, HeoBxoAMMO HaxaTe Ha 3KPAHHYIO
KHOMKY Save.

B HekoTopelX MUKPOKOHTpONNepax
cemeiicTea PIC npeoycmMoTpeHa ycTaHoB-
K8 TOYHOrO 3HAYEHUA YACTOThI BHYTPEHHE-
ro TakTOBOro reHeparopa C MOMOLWbLK
CNeuManbHON KOHCTaHThI, XPaHAWEencs B
namsTi Nporpamm. 3Ta KOHCTaHTa 3a4a-
cTyio OGbiBaeT yTpayeHa B peaynetarte
HEOCTOPOXHOINO CTUPaHWs BCEro copep-
x*umoro namatk [3]. B oGonouke "PICkit 2
Programmer” npeaycmoTpena npoueaypa
ee soccTaHoBneHws. Ee 2anyckaiT, Belbu-
pas nyukT meHw Tools OSCCAL Auto
Regenerate. MNporpamma npeaynpexaaer,
4TO BCE copemxmmoe namatu Byper crep-
TO. Y1066l HA4YaTL BLINONHEHWE Npoueay-
pbl, C 3TUM cnenyeT COrnNacuTeCA, Haxae
Ha 3KpaHHyIo kHonky OK.

Hanee B MUKPOKOHTPOANEp, YCTAHOB-
NeHHbIA B Nadens XS2, Bypert sarpyxexHa u
3anyweHa cneunancHas nporpaMma,
reHepPUPYIOWAA MMNYALCH Ha OAHOM N3
€ero sbiBOgoB. MukpokouTponnep DD1
WM3MEPUWT WX YaCTOTY, BEIMMCAMT 3HAYEHUE
KanMBpOBOYHOM KOHCTAHTH W 3anuweT ee
B HYXKHYIO a4eiiky namaTty kanubpyemoro
MUKDOKOHTPONNepa.

Kak yxe 6bino ckasaHo, nepeoHaYarns-
HYKO 3arpy3ky nporpammel B MUKPOKOHT-
ponnep DD1 BLINOAHAKOT C NOMOLLBIO APY-
roro nporpammaropa. OaHako B ganebHen-
WemM, C NOABNEHWEM HOBLIX BEPCWMIA 3TON
nporpammel, ee MoxHO OBHOBNATL B yxe
[ENCTBYIOLWEM NPOorpaMmmarope, NooKio-
YEHHOM K KOMMLIOTEPY NO MHTEpdency
USB. [lna atoro Heobxoammo, He BkaYas
NPoOrpaMMarop, YCTAHOBUTL B HEM Nepe-
MbIYKY ST 1 MUWb 3aTeM COBOUHWTL €ro ¢
KOMMNBIOTEPOM W 3anycCTuTb NPOrpammy
"PICkit 2 Programmer”. Yepe3 meHi0
Tools Download PICkit 2 Operating System
OTKPbITE HEX-daiin c Hoeow Bepcuen npo-
rpaMmel, NOCnNe 4Yerc nNpov3onaeTr ee
3arpyska B MUKPOKOHTPONNEp

Mo ee 3aeeplweHn cnenyeT OTKNIDYUTL
nporpaMmaTtop OT KOMNLIOTEPA, CHATh
nepemeldky S1 1 CHOBa NOAKNIOYUTE €ro.
Homep 3arpyxeHHOW B MUKDOKOHTpORnep
BEPCUMW  NPOrpaMmel  MOXHO Y3HaTh,
Buibpae nyHKT meHio Help About.

Kpome paboTel no OCHOBHOMY HasHa-
4YEHWIO, NPOrpamMmarop NO3BOASET BecTu
0BMeH cooBLLEHNAMN MEXaY KOMMLIOTe-
pom v moaynem UART mmkpokoHTponne-
pa, YCTaHOBNEHHOrO B OTnaxwvsaemoin
cucteme. [ina 31oro HeoBxoanmMo coeau-
HUTb koHTakT 3 (Clock) pazvema XP1 ¢ Bxo-
Aom RX UART a kowtakt 4 (Data) — c

ebix0nom TX. CoeaunHsIoT Takxe KOHTakT 5
{GND) ¢ 06LmM NPOBOAOM OTNAXUBAEMO-
ro ycTpowcTtea, a Ha koHTakT 2 (V.)
rnopaT OT Hero HanpskeHdve +2.5...5 B.

Bubpae & nporpamme "PICkit 2
Programmer” nyHkT meHio Tools—UART
Tool, oTkpowTte wHTepdencHoe okHo 06-
MEeHa, YCTaHOBWTE HeobXOauMYylo CKO-
pOCTb OBMEeHa W HaXMWTE Ha IKPAHHYIO
kHonky Connect. Tenepe BCE CUMBONGL,
BBOAWMEIE C KJ@BMATypbl KOMMLIOTEPA,
6yayT nepepaHsl MWKPOKOHTPONAEpy
OTNAXMBAEMOro YCTPONCTEA, a NpuHAaTas
OT Hero wvHgopmauma 0T06pa3vTcs B
WHTEPGENCHOM OKHE B CUMBOMBHOM UNK
wectTHaguarepuyHom opmare.

MNporpammarop moxer pabotate u B
pexvmMe NorvHeckoro asanusaropa, Ans
YEro AOCTATOYHO BbIBpaTte NYHKT MEHIO
Tools—Logic Tool v 3a0aTh B OTKPLIBLUIEM-
ca okHe pexumsl pabotel Logic 1/O wn
Analyzer. Cnenyer y4uTeIBaTh, 4TO B 3TOM
OKHE NOKa3aHa HyMepauws KOHTaKTOB
pasbema GUPMEHHOro nporpammMaropa
PICkit 2, koTOpas He coBnanaer ¢ Hymepa-
uvein KoOHTakToB pasvema XP1 Ha puc. 1.
Pin 5 cooTteeTcTBYET KOHTAKTY 3 3TOrC
pasvema (nunna Clock), a Pin 4 — ero
koHTakTy 4 (nuuua Data). 3Tu KOHTaKTHI
MOFYT CAYXuTb BXOAamu (KOMNOLIOTER
PErncTPVPYET NOrMHECKWe YPOBHK NOAAH-
HbiX Ha HWX CUrHANOB) WNW BbIXOAEMW
(kOMNbIOTEP YyCTaHaBnuBaeT Ha HWX
3a0aHHeIe NOMMYEecKne YPOBHKW)

Bonee noapo6Ho o pabote ¢ obonoy-
kon "PICkit 2 Programmer”, B TOM 4ucne B
peXuMe 0TNaaYMKa, MOXHO 03HAKOMUTL-
caef1].

MNporpammarop moxeTt paboTarte v Noa
ynpasnexvem cpenet paspaborkv MPLAB
IDE. Ero nofknioyeHue K KOMNLIOTEpY He
OTANHAETCA OT ONUCAHHOrO Bhiwe. B
MPLAB IDE HeoBx0aMmo 3a0aTh THN MUK-
pokoHTponnepa (Configure—Select Device)
n nporpammarop PICkit 2 (Program-
mer Select Programmer). Mocne 3artoro
aeTOMATWYECKK NPOMCXOAMT MNpoBepka
CBRA3W C NPOrpamMmaropomM M COOTBETCT-
BWE TWNAa YCTAHOBNEHHOro B naHenst XS2
MUKPOKOHTPONNEPa 3a0aHHOMY.,

HEX-daitn ana nporpammuporaHus
3arpyxaiT B GyQepHylo namats cpeaeb
pa3paboTku, OTKPLIE NYHKT MeHlo File—
Import, n nepenuceiBaior 13 Bydepa B
NPOrpaMMHyi0 NamaTb MUKDOKOHTpONNe-
pa komaHgon Programmer—Program.

Ons uTenna copepxumoro namaTi
MUKPOKOHTPONnepa B Bydep BLINONHAOT
KomaHgy Programmer—Read. Y7106ui aa-
nucare NnpoYuTanHoe B HEX-daiin, HyxHO
BbiBpaTte NyHKT meHio File—Export. Ha 3a-
knagke Memory Areas OTKpbIBWErocs
OKHa cnepyeT ykasaTe o6nactu namsTtu
MWKDOKOHTPOANEpa, COAepXUMOe KOTO-
Pbix BOMKHO BBITh 3anucaHo B daiin, a Ha
3aknagke File Format — dopmar coapa-
Baemoro HEX-daitna (06eivHo BeiGUpaoT
INHX32). CobcTBeHHO onepaumio 3anvicu
BEINONHAT HAXATUEM HA 3KPAHHYIO KHON-
ky OK

Copnepxumoe Gydepa namsTu npo-
rpamm, nposmtanHoe wa HEX-gaina nnn
M3 MUKPOKOHTPONNEpPa, MOXHO NPOCMOT-
peTb, BbiBpaB NyHKT meHio View—Program
Memory, npuyem kak B Buae WwecTHaaua-
TEPUYHBLIX MALIWMHHBIX KOOOB, Tak W B
aunzaccembnnpoBaHHOM BUOE.

B MPLAB IDE ans nporpammaTtopa
PICkit 2 umeertca pononHuTensHas narens

€ "BLICTPBIMK™ KHONKaMK, AyGnupyloummi
HYKHBIE ANA paboThl C HUM NYHKTHI MEHIO.
MNpu HasegeHuW Kypcopa Ha 3TW KHONKW
NOSBNAKOTCA MOACKA3KWM, NOACHAKWWE
BbINOMHAEMbIE DYHKUMN.

Heobxoammo OTMETUTb, YTO Npw pas-
paboTke W OTNaxweaHuw NporpaMm ¢
nomotupto MPLAB IDE HeT Heobxogumoc-
TM OTKPLIBATE ANA 3arpy3KM MUKDOKOHT-
ponnepa kakue-nubo dannel. ECAm K kom-
nNeOTEPY MNOAKNKOHEH MNporpaMmmarop,
TOMBKO YTO OTKOPPEKTWPOBaHHas W OT-
TPaHCAMPOBAHHAR nNporpamMma  MOoXeT
ObITL ONEepPaTBHO 3aHEeCeHa B MUKDOKOHT-
ponnep nogasei ¢ NOMOLbLID MEHIO VNN
"BLICTPOR"™ KHOMNKX BCEro OAHOA KOMaHab.
3710, HEeCOMHeHHO, oveHb yaobno. Ewe
oOHO npeumyllecTso — Gonee ynobHoe,
yem npu paGote ¢ oBonoyxon "PICkit 2
Programmer”, — npeactasneHve pasps-
0OB cnoBa xoHdUrypauuwn B COOTBETCT-
BYIOWEM OKHE.

NUTEPATYPA

1. PICKit 2 Programmer/Debugger User's
Guide. — <http://ww1.microchip.com/
downloads/en/DeviceDoc/51553E.pdf>

2. Hocoe T. MNporpammvatop PIC-koHTpONNe-
poB mnK BCA Npaega of EXTRA-PIC. — <http://
miliamper.narod.ru/Extra-PIC/Extra-PIC.
htm>

3 Bonrwi A, O HacTpoike TakTosoro RC-re-
HEPATOpa, BCTPOEHHOrD B MUKPOKOHTPONNep
FIC12F629 » PIC12FE75. — Pagwo. 2009, Ne 3,
c. 22,23,

Ot pegaxusn Dain nevatHos nNare!
nporpamMaropa 8 gpopmare Sprint Layout 5.0
HaxoauTea Ha Hawem FTP-cepsepe no agpecy ¢
<fip:/ fip.radio.ru/pub/2010/11, pickit2_lite.
zip>. |

MOZYNIbHAR PEKNAMA-
Yennews cw. = 'Paawa’, 2010, Ng8, c. 3

OTe4yecTBEeHHbIE U UMNOPTHLIE
paaMoaeTanu AnA peMonTa
pagwoannapartypbi, aBTOMOBWNEHOM
DNEKTPOHNKMN M BbITOBON TexHuKK!

Mwukpocxemet. TpaHauctopel. Cra-
B1AUTPOHLL. PeaucTops:. Winendgo.

KoHaeHcaTops Kepamuyeckue
NNeHOoYHbIE, NOACTROEYHLIE, BNEKTPO-
AWTHYECKWE, BLICOKOBOMLTHLIE. Mexa-
HWKa ANs BMOEOMArHUTODOHOB, Bli-
peokamep v aynuotexHuku. CeeTto-
owonsl n dotoamonsl. Mavensku an\
MUKpOCxemM. Kaccel BCex pasmMepos
ONA xpaHeHws mMenkux petanein. fa-
3epHble W Buageoronoekn. YWM-ane-
MEHTHl. MHoroe apyroe. OnToBas u
PO3HWYHAA Npoaaxa eXxegHeBHO OT
9.00 po 18.00 no agpecy:

Poccus, Mockea, MaTHuukoe woc-
ce, pom 18, TK "MutuHCkuit pagmnopbi-
HOK", 3-1 aTax, naevnsoH 546, MNpoezg
SEGMETpO "TywwuHckas” aet. Ne 2, 210,

Hocrtaeka noytoin no Poccuw.
Mpaic-nucTel Ha Bymare n CD.
KoHTtakTte: 107045, r. Mockea,
a6. aw. 41.
.S-

mitin rod.ru




BeCKOHTAKTHbIA €MKOCTHbINA
[AaTYUK C KBApPLEBbIM

pe30HaToOpOM

B. CABYEHKO, J1. FPUBOBA, r. MeaHoBO

HecmMoOTps Ha TO, 4TO O NPUMEHEHM KBapLEeBOro pesoHaropa B
TEeXHUKE U3MEPEHUS HESNEKTPUYECKMUX BENNYUH XYPHAI Nucan yxe
HeMano, 3Ty TeMmy, BUAWMO, elie PaHO CYNTaTb MCYEPNaHHOW.
Mpencraensem 4uTaTeNsm eule OAHY CTaTbio, B KOTOpPO# OnucaH
EeMKOCTHBIR 4aT4YuK NpubNuxXeHns Ha KBapyesomM pe3oHaTope.

1 ns 6ECKOHTAKTHBIX EMKOCTHBIX OaTHu-

lKOB, NpUMEHAEMBLIX B YCTDOWCTBaX
OXPaHHOW CUrHanua3auun ANa KOHTPona
npubnuxenua obbekta k OXpaHAemMown
30He, 4acTo WCNONL3YIT reHepaTops
NPSMOYroNbHLIX MMMNYNLCOB Ha Onepauu-
OHHBIX yeunuTensx, cobpaHHbie No knac-
cuyeckon cxeme [1]. W3 HepocTaTkos
Takux reHepartopoe cneayeTt OTMeTUThb, B
nepeylo O4epenk, HU3KYI0 CTabunbHOCTL
4acToThl aBTOreHeparopa, 3afasaemow
RC-uensio, 4TO NPUBOANT K HEHAOEXHO-
cTu paboTsl YCTPOWMCTEA.

MOoNbLITKY YBENWYNTE HYBCTBUTENBHOCTL
npubopa, Kak OTMEYEeHO B yKasaHHOM
CTaTbe, BHI3LIBAIOT MOABAEHUE NOMEX
("BCMBIWEK”) WNK NOXHBIX CpabaTbiBaHWii
OT CETEeBbIX HABOAOK, H4TO CAYXUT MNpuin-
HOI NEpPUoANYECcKUX NoXHbix cpabaTeiBa-
Huin 6e3 NpubnvKeHVs K Qatyamky npegme-
TOB vy, HAaoBopOT, HECpabaTLIBAHWIO NPU
npuBavxeHnn K OaTunky kakoro-nubo
obvekTa.

Nekniounte 3TW HEAOCTaTKKM MOXHO,
ecnu  BKNWHUTL NOCnenosaTtentHo C
EMKOCTHLIM [aT4MKOM KBapuUeBblil pe3o-
HaTop, KOTOPLIA, BO3BYXOAACk HA HACTOTE
nocneaoeaTentHoro Pe3oHaHca, KomneH-
CUPYET PEAKTUBHYIO COCTABARAILLYID KOM-
NNEKCHOro CONPOTUBAEHUA EMKOCTHOro
nartyuka, obnervas npeofpazosaHve B
aKTMBHOE CONPOTUBAEHWE W3MEHEHUN
ANEeKTPUHECKON emMKOCTW natumka [2]
NopobHoe ycTpoORCTBO MONy4uno Hasea-
HWe KBapLIeBOro AN3NEKOMETPa.

B OnNMChLIBAEMOM HWXE AATYMKE Npu-
6nuxenuns, coBpaHHOM MO Cxeme Ha
puc. 1, nocnenoeaTensHO C eMKOCTHBIM
patumkom C, BKNOHEH CEPUINHO BbINYC-
Kaemblil BaKyyMVUpPOBAHHLIA KBApPLEBLINA
pesoratop ZQ1 nocnenoBaTensHOMo pe-
30HaHca Ha vactoty f., = 300 kl'y. Peso-
HATOP VMEET CNeayoLLMe 3KBUBANIEHTHLIE
3NeKTPUYecKWe napameTpbl WHOYKTUB-
Hocte — 21,7 M4; emkocte — 0,013 nd;
conpotveneHue — 90 Om; MexanekTpoa-
Has emkocTe — 6.5 nd; pobpoTHoCTE —
oxono 455000.

Cnegyert oTMeTWUTb, 4TO BOALLWMHCTBO
aBTOreHepaTopoe paboTalT Ha wactoTe,
HE COBNafalowen ¢ 4acToToN nocneaoea-
TENBLHOro Pe30HAHCa KBApLEBOro pesoHa-
Topa. Hanpumep, w3BecTHas emKocTHas
TpexTodka Bo36yxnaeTca Ha 6onee BLICO-
KOW 4acToTe. 3TO NPUEOANT K TOMY, YTO
NoBPOTHOCTE pe3oHaTopa yMeHbLUaeTcs,
CHWXas cTabuneHOCTL 4aCTOThl aBTOTEHe-
patopa. Hanbonee BNM3KyI0 K pe3oHaHc-
HOW 4acToTe NOCNenoBaTENbHOrO Peso-
HaHnca ofecneuvsaeT MOCTOBOW aBToOre-
Heparop, UMeLLMIA NO3TOMY MakCUMans-
HYI0 CTabUNBHOCTL YacTOThI.

C uensio NOBLILWEHUA YYBCTBUTEALHO-
cTu 1 ctabunsHocT paboTel GECKOHTaKT-
HOrO eMKOCTHOrO uamepurens npubnuxe-
HWA, NoapoBHo onucaHHoro B [1], ueneco-
06pa3sHo MCNONb30BaTh KBApUEBLIA OW-
3NLKOMETP.

Ona akcnepymenToB Obin M3roToBneH
13 GONLrMPOBAHHOIO reTuHakca YyscTen-
TENbHLIN 3NEMEHT (paTynk) AuameTpom
60 MM, aHANOrMYHbI NPUMEHEHHOMY B
ynomsHyTom B [1] ycTpoicTee. EMKOCTb
natuunka B ceoboaHoM npocTpaHcTee (6es
GNU3KO  PACNONOXKEHHBIX NPeamMeTos),
M3MEepEeHHAs BbICOKOYACTOTHBIM Npubo-
pom E7-9. okasanace paevoin 2,51 nd.
Mpu TakoM garyvke v yKka3aHHOM Bbilwe
KBApLEBOM pEe30HaTope 3KBUBANEHTHOEe
ANeKTPUHECKOe CONpPOTUBNEHNE NOCNEA0-
BATENLHOW Uenu pesoHaTop —AaT4YuK
paexo 1160 Om
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Mpu npuBnmxeHn Kk AaTHUKY Kakoro-
nmbo npeameTa — PyKW, Hanpumep, em-
KOCTb QATYMKA YBENMYMBAETCA, & IKBUBRA-
NEeHTHOE akTUBHOE CONPOTUBNEHWE Lenu
ymeHblaercs. Ecnn emMkocTb yBenuyuTh
Ha 1 nd, TO 3KBUBANEHTHOE ANeKTpUue-
CKOE COMpPOTMBAEHWE CTaHeT PaBHbIM
732 Oma, T. e. yMeHbLWMTCA Ha 428 Om.

Takvm 06pa3om, 4YYBCTBUTENBHOCTH
OM3NBKOMETPE K M3MEHEHWI0 eMKOCTU
naryvika pasHa 428 Om/nd.

B kavyecTee BTOpuyHOro npeobpasora-
Tena B U3MepuTene UCnonbL30BaH MOCTo-
BOI @BTOrEHEPATOP HA OHOM TPAH3NCTO-
pe, NWTAIOLWWACSA OT ranbBaHUYecKoro
anemMeHTa Hanpsxexuwem 1,5 B.

YCTPOWCTBO COCTOMT M3 M3MEPUTENb-
HOMO MOCTa, YCUAUTENA HanpsXeHus Ha
Tpan3aucTope VT1, petexktopa Ha auopax
VD1, VD2 u wHowkatopa npubnuxeHus,
KOTOPLIM CNYXUT MUKpOamnepmeTp PAT.
[ea nne4a UaMepuTensLHOro MOCTa Npea-
cTasneHsl NoNoevHaMy 06moTkn L1 Beico-
KONYacToTHOro Tpanchopmaropa. Tperse

nneyo — W3mepuTensHoe — COCTOMT w3
KBapuesoro pesoHatopa ZQ1 1 eMKOCTHO-
ro patinka C, a YetBeptoe — 06pasuo-
Boe — v3 peauctopos R1 v R2.

BuixoAHOE HanpaXeHwe namepuTens-
Horo mocTa Hepe3 koHaewcartop C1 nop-
peneHo k Gase younuTensHoro TpaH3wu-
ctopa VT1. O6moTka L2 BMecTe € KOHAH-
catopom C3 obpasyioT napannenbuum
xoneBaTensHbIit KOHTYP, KOTOPEIA HYXHO
HACTPOMTb HA YAcTOTY NOCNenoBaTenLHo-
ro pesoHaHca KBapueeoro peaoHaropa
300 xlN'u non6opkoi konaexcaTopa C3. Ha
ATOW HACTOTE KOHTYP MMEeT maxcumans-
HOe conpoTuBneHve, obecne4yneas mMak-
cuManbeHblil - KOG PULMEHT YCUNEHWA
TpanaucTtopa VT1 n 6naronpuatcTeys
B8036yKAeHMIO KonebaHwii Ha OCHOBHOW
4acToTe KBapuUeBoro pesoHaropa.

YouneHHoe BbIXOAHOE HanpaxeHue No-
CTynaeT Ha BXOA W3MEPUTENLHOro MocTa
xak cwrHan OC, cospasas ycnosus ONA
8030y neHns asTokonebanuii Ha HacToTe
nocNepoBaTenbHOro pesoHadca, v Ha
BXOf NETEeKTOPa. BbiNONHEHHOrO Ha AWOo-
pax VD1 v» VD2 no cxeme yagoeHus. MNpo-
OETEKTUPOBAHHOE HanpPAXeHWe Bbi3biBaeT
OTKNOHEHWe CTPEenKu Mukpoamnepmertpa
PA1.

B ucxogHOM COCTORHMK (KOraoa B 30He
YYBCTBUTENBHOCTU OaTHMKa HET npeame-
ToB) asTokoneGaHwa OTCYTCTBYIOT U Ha
BbIXOME AETEKTOPa HANPAXEHWs HEeT. Tak
KaK CONPOTUMENEHWE K3MEPWUTENBHOMO
nneya mocta Gonblwe CONPOTUBAEHUA
06pa3uoeoro, 4TO ycTaHaeNMeaT MNOA-
CTpoeYHbLIM peaucTtopom R2. Mpu pasex-
CTBE aKTMBHOMO CONPOTUBABHMUA U3MEepW-
TensHoro v oBpasuoBoOro nney mocTa
aBTokonebaHna TaKKe OTCYTCTBYIOT.

MpubBnvxeHrne 0ObeKTa K EeMKOCTHOMY
[AT4YMKY BbI3LIBAET YBENUYEHWE M0 EMKOD-
CTH, 2 3HAYMT, YMEeHbLWEHNE 3KBEUBANEeHT-
HOro conpoTmeneHus. Korpa conpotusene-
HWUE UBMEPUTENBHOrO NAeYa MoCTa CTaHeT
MeHbWwe, Yem obpa3yoBOro, BO3HUKHYT
asTokonebanus, 470 v Dyoer oTMeueHo
MukpoamnepmeTpom. MoacTpoeyHeim pe-
3ucTopom R2 perynupyioT 4yecTBUTENb-
HOCTbL YCTPOWCTBA, MNW, rOBOpPS MHave,
YCTaHaBNMBAKOT PaccToAHue Ao npubnu-
waemoro o6bekTa, Bbi3biBAIOWErD NoNAB-
neHwe asTokonebaHuii

YCTPOWCTBO MOXET HAAEXHO GUKCUPO-
BaTb NpubBnMKeHWe K AaTuMky pyku Ha
pacctoaHue 10 cm (cTpenka Mukpoam-
nepmeTtpa otknoHaetca Ha 10 aeneHwit).
YyBCTBUTENLHOCTL YCTPOWCTBA MOXET
BbiTh NOBLILWEHA YBENUYEHUEM Pa3Mepos
DatHUKa, HanpPsXeHWA NUTaHus, Koaddu-
uveHTa TpaHchopMauun BeICOKOYACTOT-
HOro TpascdopmaTopa, a Takke YMeHb-
LUEHWEM CONPOTHUEREeHus pesunctopoe R3
nR4.

B ka4ecTee wHAOuKaTopa NpUMEHEH
mukpoamnepmetp M283K ¢ makcumans-
HbiM TOKOM OTKNOHEeHMs cTpenkn 100 mrA
(100 penerwit). B onbitax 4yBCTBWTENb-
HOCTE YCTaHaenAMBanW TakoW, 4TO npw
U3MEHEHMM eMKOCTM aatymka Ha 1 nd
CTpenka MukpoamMnepmeTpa OTKNoHANack
Ha BCIO LUKanNy, 4T0 COOTBETCTBYET u3me-
HEeHWIO 3KBUBANEHTHONO akTWBHOTO CO-
NPOTUBNEHUA LEenu pPe3oHaTop—Aaatyvk
o7 1160 no 732 Om, T. e. Ha 428 Om (wkana
nuHenHan). CnepoeatensHO, OQHO pene-
HUe wkans mukpoamnepmetpa M283K
COOTBETCTEOBANO W3MEHEHMIO COMPOTUB-
neHws Ha 4,3 Om n emkoct Ha 0,01 nd.
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HYBCTBUTENBHOCTE YCTPOWCTEA MO)KE.‘I‘
BeiTe yenuyeHa no 0,001 n®@ Ha opHo
peneHve mukpoamnepmeTpa. Mpu aTtom |
WCKMIIOHEHEI CETEBLIE HABOOKMW.

MNpwy HanpspkeHyy nutadus 1,5 B no-
Tpebnaemuit Tok paseH 0,5 mA. TpaHauc-
Top KT3156 moxHo 3ameHuTs Ha KT3686
un KT3426. BbiCOKOYACTOTHBIA TpaHc-
¢GopmMaToOp HaMOoTaH Ha KONbUE TMNOpas-
mepa K10x6x2 wa ¢epputa M3000HM.
Ona noebiwenns pnobpotHoctu koneba-

Puc. 2

TeNLHOro KoHTYpa L2C3 B konbue npope- |
3aH 3asop wwpuHon 0,9...1,1 mm, Kak |
nokKasaHo Ha puc. 2, ¢ NomMowelo ab- |
Pas’vBHOro ANCKa, NPUMEHAEMOrC B 3y60o-
epa4ebHon npakTuke. 3a30p CYLIECTBEH-
HO Obneryaer HamOTKY KaTylwexk TpaHc-
¢opmaropa. O6motka L1 cogepxut 50
BWTKOB C OTBOAOM OT CepeauHsl, a L2 —
75 Butkoe. Obe OHW BbINONHEHLI BHABAN
npoeooom N3NWO anamertpom 0,15 mm.

KoHpeHcaTopbel — Kepamu{eckue, ce-
pun KM. Konpexcatop C3 nogbwpator e
npenenax 750...900 n® ans obecnedeHus |
pe3oHaHcHon YacToTtel 300 klu.

NNTEPATYPA

1. MockBuH A. BECKOHTEKTHLIE EMKOCTHBIE
natunkn. — Pagwo, 2002, Ne 10, c. 38, 39.

2. Caruenxo B., MpuBGoea M. Keapueswii
pescHatop npeobpa3ayer He3aNneKkTPUHecKue
BENWYMHLI B 3nekTpuyeckwe. — Paawo, 2004,
Ne 2, c. 34—36.

MOAYNbHAS PEKJIAMA

| |
PAOWOLETANIM — NOYTON !
no BCEW POCCHN!

Cambiid mpokui Beibop paavopera-
new, 3an4acten ONA pPemMoHTa, pagmo-
niobutensckmnx Habopos v ragxeTos.

107113, r. Mockea, a/qa 10.

Ten. (495) 543-47-96:

MHOTOKaHanbHbIN BecnnaTHbIiA
Homep B8-800-200-09-34. WHtepHer-
marasvH: WWW.DESSY.RU

E-mail: zakaz@dessy.ru

* * *

Kypcbt ancTaHumMoHHoro obydeHus
NPOrPaMMUPOBAHUIO MUKPOKOHTPON-
nepos. NabopatopHele nnatel ¥ Npo-
rpammartopsl gna PIC, AVR, ARM
LPC2148. KoHcTpykTops! ons c6opku n
roToBbIE CUrHanuaauwmn GSM. i

PaspaboTka 3MeKTPOHHLIX YCT-
POWCTB U NPOrpamMm Ha 3akas.

E-mail: radie73@rambiler.ru,

micro51@mail.ru
www.electroniclab.ru

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

no 18.00 mock. Bp.).

|
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AaTyukKk MarHUTHOro nons

E. YJIALLEB, r. Tomck
' awa 3emna — OrpoOMHbIA NOCTOSHHBIA
MarHuT, NOMKCH KOTOPOro nexat B
npunonspHelx obnactax. B paioHe mar-
HUTHBIX NOMIOCOE BEKTOP HANPSAXEHHOCTH
©CTECTBEHHOr0 MarHUTHOrO NONS NepneH-
AVKYNAPEH 3€MHOI NOBEPXHOCTW, @ Ha
3KBATOPE Napannenex e, B Hawmx wupo-

Tax yron mexay aTum BeKTOPOM 1 NOBepx-
HoCTei0 3emnu cocTtaenset 40...60 rpaa..

|| @ HanpAXeHHOCTbL eCTecTBeHHOro mar-

HWUTHOrO Nona — okono 50 A/m.

Npubopel ANR M3MEPEHWA MarHUTHOTO
nons Ha3blBaAKT MArHUTOMETpamMu Wu
CTPOSAT Ha OCHOBe (PEPPO30CHOOB — 3ne-
MEHTOB, YYBCTBUTEMbLHLIX K BHELIHEMY
MOCTOAHHOMY WMWY MELNEHHO WM3MEHSI0-
WEMYCH MarHUTHOMY NOMO.

OpHocTepxHeBon heppos3oHa, coaep-
HUT HEPPOMArHUTHBIA MarHUTONPOBOA, U
HaMarHM4MBaIOLWYIO0 KaTyLuky B hopme ox-
BATLIBAIOLLErD MArHWTONPOBOLA CONEHOW-
na [1]. HanpskeHHoCTe H MarHuTHOro no-
Ns BHYTPW CONeHomaa Npy NPoTeKaHuK Nno
Hemy Toka | paccunTeiBaOT No hopmyne

oo N
s

roe L — anvHa coneHounpa, m; N — yiucno
BWUTKOB B HeM. PaamepHOCTb HanpaXeHHo-
ctu nong — A/m, a npouseenexue |-N npu-
HATO HA3bIBATL YACNOM aMNEep-BUTKOR.

MaruuTHOE none B BewecTEe xapakTe-
PU3YIOT MarHUTHON MHAYKLWER, PaBHOMA

B = pg-p-H.

MNpoussepeHune pyu HaswviBawT abco-
NIOTHON MarHWTHON NPOHULAEMOCTLIO
cpepe!, Py = 41107 — MarHUTHON NOCTOAH-
HOM, || — OTHOCUTENBLHOWM MarHWTHON NPO-
HULZEMOCTLIO Cpel.

Y heppomarHMTHLIX MaTEPUanos OTHO-
CUTENLHAA MArHUTHas NPOHULEAEMOCTL |

B peaynbTtarte 3TOro katywka c ¢geppo-
MarHUTHeIM MarHuTonpoeoaom obrianaer
CUMBHO BLIPAXEHHOW HENWHENHOCTBI —
33BMCUMOCTBIO MHOYKTUBHOCTH OT Hanpsa-
HEHHOCTW MarHuTHoro nona. Ecnu takyio
KaTyLWKy BKNO4NTE B KonebaTenbHbii KOH-
TYyp aeToreHeparopa, npu U3MeHeHuwn
BHELUHEr0 MarHUTHOro nons Gyaet name-
HATLCS HE TONLKO 4acToTa, HO W CKBaX-
HOCThE reHepupyemsix konebauun. lMo-
cnegHee OOBLACHAETCA TEM, HTO B OOHOM
nonynepuvoae BHELWHee None CKnaabiBa-
€TCA C BHYTPEHHWM, CO3OasaemeiM Npo-
Texawmm No 06MOTKE TOKOM, 2 B APYrom
(nocne CMeHbl HaNPaeneHus Toka) Bbl4W-
TaeTcAa u3 Hero. B peaynetate uHaykTUB-
HOCTb KaTylku B COCEOHWX MOonynepuo-
nax asrokonebanwnii CTAHOBUTCA pPasnuy-
HOW 1 OHW NDUOBPETAINT HEOAVHAKOBYIO
ONMTENbHOCTE. B reHepupyemom Hanps-
XeHun obpasyercs NoCTOSHHAs COCTas-
NAKOWAA, 3aBUCAWAR OT HANPAXEHHOCTH
BHELWHEro MarHUTHOro nons.

HecnoxHell AardnK MarHuTHOro nons
MO¥eT ObiTh M3roTOBNEH Kak AN No3Ha-
BATENBHBLIX UENel, Tak v ONA pelueHns
pasnu4Hbx NpUKnaaHeix 3agay. OH MoxeT
ObITe MICNONBL30BAH B Pa3NKWYHLIX CUCTE-
Max Oxpadbl, CUrHANM3auum U perncTpa-
uvn — Beane, roe Tpedyetcs oBHapyxu-
8aTe nNepemeweHne GeppoMarHMTHBIX
npeaMeToB OTHOCUTENBHO Oartyuka nubo
NepemMelleHe ero camoro B MarsuTHOM
none 3emnu Mnu B NONe, CneunansHo
CO3AaHHOM NOCTOAHHBIMY MarHUTamMK.

KoHcTpykums deppo3oHaa, ucnonb3o-
BAHHOMO B ONUCLIBAEMOM OATHMKE, NoKa-
3aHa Ha pmc. 1. Ha uvnunpopuyeckom
xapkace 1 13 TEKCTONUTAa UMV CTEKNOTEK-
cronuta HamoTtaHa obmotka 2. Ola co-
cTomT u3 640 BuTkoB nposoga MN3B-2
avamerpom 0,125 MM, ynoxeHHoro 8 Aga
cnoa. AnuHa obmMoTkn — 50 MM, uHayk-

HE TONbKO O4YeHb Benuka (y kenesa — TWMBHOCTL ©e3 marHuTonposona —
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5000...10000, y nepmannos 79HM — po
100000...300000), HO 1 3aBMCKUT OT Ha-
NPSXKEHHOCTV HAMAarHU4UBAKOLWEro Nons.
Fpu yBenuyeHun HanpaxeHHoCTU OT HyNs
OHa BLICTPO BO3pacTaeT, NOCTUraeT Mak-
CUMYME, a 3aTem (B O4EHb CUMbHBIX NO-
nsax) nagaet n npubnvxaeTcs k eguHULe

200...250 mkTH, akTuBHOE conpoTuene-
Hue — 15...17 Om. Maruutonposop 3
npeacraenaer cobol OTPeskn NeHTol U3
aMOpP(HOro MarHWTHOFO Crnasa TOMWW-
HOW 25 MKM 1 LUMPWHOR 1 MM, yNOXeHHbIe
B Uulenb, NPoNuNeHHYKO BAONL kapkaca 1
Takue crinasbl CErOOHA LWMPOKO UCAONb-



3YIOTCH NPY NPOM3BOACTBE TOPOMOANBHBIX
marnuTonposonoe [2] BaxHoe o6ctos-
TensLCTBO, CNOCOOCTBYIOWEE MX WWPO-
KOMY BHEOQPEHWIO, — HE0DA3aTenLHOCTL
oTKMra nocne MexaHuyeckoin 06paboTru.

Yucno BUTKOB 0BMOTKWM. TONLWMHA W
LWMPUHA NEHTEI MOTYT MEHATLCA B LUMPOKUX
npenenax. MarHuToNpoBoA MOXHO WU3ro-
TOBWUTL Takxe u3 nepmannoa 79HM wnu
nopoBHoOro matepuana ¢ BeICOKON OTHOCK-
TENBHOM MArHWUTHOW MNPOHMUAEMOCTLIO,
0[HaKO OTXEe4b €ro B cpege Boaopoda B
MOBUTENLECKUX YCNOBWAX BRALO, MW YAACTCH.

Cxema patimka n3obpaxeHa Ha puc. 2.
KonebateneHblit KOHTYp aBTOreHeparopa
na QY DA1.1 obpasosax deppozoHgom L1
v korpeHcaTopom C1. Peauctop R2 noptu-
patoT, nobuBancek MaKCUMAaNbLHON YYBCTBN-
TensHOCTK partyvka. B waroTtoBneHHom
aBTOPOM YCTPOWCTBE W3MEpeHHbIl ko3d-
buumeHT npeobpasoBaHua MarHKMTHOrO
nons — OTHOLUEHKE NPVPaLLEHWUA CpeaHe-
ro 3Ha4eHnA HanpsXxeHWA Ha seixone DA1.1
K BbI3BABLUEMY Er0 M3MEHEHWIO BHELLHErO
MarHuTHOro nNona — pocturan 4000 B/Tn
MNonocoeoin ¢puneTp R4RSC2C3 nponyc-
KaeT N1b MeANEHHbIE M3MEHEHWS Hanpsa-
WEHWA Ha BbIXOAE aBToreHeparopa, Nonas-
NAgS COCTABNSIOWME C HACTOTOWN reHepaummn
{okono 20 klu) v ee rapmoruk. A4X atoro
dunbTpa NokasaHa Ha puc. 3.

KoadduumeHT ycunenna OY DA1.2 ye-
TaHaBNWBAKDT NOACTPOEYHLIM PE3nCTOo-
pom R7. Hem Goneblue aToT koD DULUMEHT,
TEM NPWY MEHBLLEM U3MEHEHNW MArHUTHO-
ro nons GyayT BCNBIXMBATL CBETOAMOAL
HL1 1 HL2. CooTtBeTcTBMe MeXOy BCAbIX-
HYBLUMM CBETOAMOOOM W HanpaeneHuem
W3MEHEHWA NONA YCTaHaBNKMBAKT 3KCne-
pumeHTansHo. OHO 3aBuCKT, Hanpumep,
OT HanpasneHna HamoTku obmoTkun dep-
po3oHpa L1,

Cosoennein QY KP1446Y011A moxHO
3aMeHuTb gpyrum (Hanpuwmep, TLO72) ¢
BbICOKWM BXOOHLIM COMNPOTUEAEHWEM.
Konpercatopel C1—C3 — nneHouHble,
Hanpumep, K73-16. 3amensaTts ux kepamm-
YECKVUMW HEe cnenyeT KM3-3a HepOCTaToM-
HOW TepmocTabuNeHOCTK NOCNEAHWX.
OxkcupHble koHpeHcatopel C4 u C5 moryT
6bITb OTEYECTBEHHLIMK MK MMNOPTHBIMN
nioboro Tuna. Kopnyc patyvka ponxed
ObITe U3rOTOBNEH W3 NNACTMAccH Wnu
OpYroro HEMarHKUTHOro Martepuana.

CeA3aTh aTiuK C BHELWHUMYK MCNOAHW-
TENbHBIMW YCTPOWCTBAMM MOXHO 4Yepes
OMNTPOHHYID ranbBaHWYEeCKyl0 Pa3BRA3Ky,
KaK nokasaHo Ha pwuc. 4. Manyyawowme
An0oAbl CABOEHHOMO ONTPOHA NOAKAIHAIT
sMmecTo ceetoguopoe HL1 u HL2. Curnan
TpeBorM (OTKPbIBAHWME OOHOMO W3 coeaM-
HEHHBIX NapannensHo GOTOTPaH3NCTO-
pos) 6yaneT nopasartecs Nnpu nioGom 3Hake
WV3MEHEHUA MarHWUTHOIO NONA.

Ontpod AOT101AC MOXHO 3aMEeHUTH
Ha AOT101BC (npw aToM goNyCcTUMBIA TOK
Harpyakun so3pacter ¢ 10 go 20 mA) unu
3apybexHeim aHanorom TLP504A.

MNocne c6opkn 1 MOHTaxa aaT4Mk Noa-
KIOHAIT K UCTOYHWUKY MUTAaHWA W NpoBe-
psioT paboty aBToreHepaTopa. [na atoro
ocumanorpaoM KOHTPOAUpYoT dopmy
HanpskeHua Ha eoixoge OY DA1. Mpwu ne-
pemeuieHin $eppo3oHaa M3 ropu3cH-
TanbHOrO0 B BepPTUKAansLHOE NONOXeHWe
AOMKHO HabNIAAaTLECR N3MEHEHWE CKBAaX-
HOCTW WM 4acTOThl reHepupyemMblx koneba-
HuiA. [lanee K TouKe COeANHEHUS Pe3nCTo-
pa R4 c koHpeHcaTtopamu C2 w C3 nop-

KIO4YAT MWNAWBONLTMETP NOCTOAHHOIO
HanNpPAXEHWA C BbICOKOOMHLIM BXOOOM,
Hanpumep, mynstTumeTtp DT830.

Mpw coBnageHuy NPOAONBHON OCK
¢deppo3oHaa C HanpasnexHwem BekTopa
©CTEeCTBEHHOTO MAarHMTHOrO Nons 3emnu
(e Hawwx wwupoTtax okono 50 rpag. oTHO-
CUTENLHO rOPU30HTA B NJIOCKOCTW MarHuT-
HOro MepuanaHa) MUINMBONLTMETP O0N-
*eH nokasarts npubnuantencHo 240 MB no
abconoTHOMY 3Ha4deHwio. [MonspHoCcTb
33BUCKT OT TOrO, K2K OPMEHTUPOBaHa NPo-
[ONbHAaA OCb MarkuTonposona deppo-
30HAa, — NO NOAK unKM NpoTMB Hero. C
yEEeNUMYEHNEM CONPOTUBNEHNS Pe3aucTopa

R2 310 HanpsxeHwe QOormKHO BO3pacTarh. |
OHO MOXeT OoCTUrate NAKC UK MUHYC |
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500 mB, ogHako crabunbHocTe paboTwl

aBTOreHeparopa rnpw aTom yxyalaeTcs.

BruicTpoe w3mMeHeHwe oOpueHTauuu
deppo30oHaa 0MKHO NPUBOANTL K BKIO-
YEHWID CBETOAMGAOB. Yepe3 HekoTopoe
BpEMA NOCME NPEKpaweHusa AOBWXEHWA,
3aBUCALLEE OT HMXHER 4acToTel cpes3a
nonocoeoro GuUNLTPa, BCbIXHYBLUWIA CBe-
Topvoa racHet. Nanee, sakpenue deppo-
30H4 HENOABWXHO, NPOBEPRIOT YyBCTBU-
TENBHOCTE Aatyvka k NpubnamkeHwio n
YOANEHWIO PasnuyHblx GEPPOMArHUTHBIX
npeameTos, obnapamwmx OCTATOHHOW
HaMarHu4eHHoCTeD. MoXHO npoeepuTe
33BUCUMOCTE YYBCTBUTENLHOCTU AaTtymka
OT ero NONOXEeHWA OTHOCUTENLHO BEKTOPA
€CTECTBEHHOrO MAarHWTHOrO MNONA W OT
CKOPOCTY NepemMeuleHns 06beKToB.

3HauuTensHoe BNuaHue Ha paboTy par-
4yuKa, MNOCTPOEHHOrO MO PacCMOTPEHHOW
CXeMe, OKa3blBaeT TeMnepaTtypHelii Apeid
Hyns OY DA1.2. Y7066 yMEHbWWTE 3TO
BAMAHWE, MOXHO 3aMeHWUTb YCUAWUTEnNb,
nocTpoenHblid no cxeme YMNT, apyms-
Tpemsa CTYNEHAMW YCUIEHWS NepemMeHHo-
rO HanNpsXeHus (C pasaenvTenbHbIMKU KOH-
neHcartopamu mexay Humu). Ona atoro
MOXHO 3aMeHnTb caBoeHHbin OY cyeTee-
PeHHbIM, Hanpumep, TLO74.

NUTEPATYPA

1. Adanacees K. @epposoHas. — ..
Bueprua, 1969,

2. Cupopor U. v op. ManorabapurHele mar-
HUTONPOBOAL! U CepaedHukK: CnpasoyHuK. —
M.: Paguo v cBA3bL, 1989,

MOAY/IbHASR PEKITAMA

| WHTepHEeT-MarasuH |
! nna papuoniobutenen EKITS.RU
Hawmw HoBuHKW:

— MaHenbkn C HYNEBLIM YyCUAMEM
ana DIP-kopnycoe.

— Habopel 1206 YWIN-koHaeHcaTo-
poB.

— LUecTturpaHHele CTOMKK Ana Nnar,
Kpenex.

www.ekits.ru

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

* * *

ARDUINO, FREEDUINO, SEEEDUINO
MEGA, nnatel pacwwupenwi (shields),
makeTkn, poboTsl M MHOrOe Apyroe.

WWW.KIBORGOV.NET

MNpuwem 3akazoe: (495) 766-8310.
sales@kiborgov.net

Docrtaska kypeepom no Mockse,
| noYTon NO Poccuu.

PafoTaem ¢ HaCTHLIMY 1 10D. NMLAMK, |

* * *

Wi-fi aHTEeHHBI, yCcunuTenu.

Becnposoaxoe BuaeoHabnoaeHre.

PanuwoyonuHuteny  TenedoOHHOW
AHUA,

(3822) 22-01-87

http://sec.tom.ru

videomarket@inbox.ru

* * *

| TONbKO NYYLWME KOHCTPYKUWK
! CeeTopnoaHbie ¢oHapu 1 CBETUNb-
HWEKKW.

Mporpammatopsel AVR u PIC, uud-
poBas W aHanoroeas 3BYKOTEXHW-
Ka.Tene- v paguonepegarymkn, Beito-
BasA SNEKTPOHWKA, KOMNNEKTYIOLWME.

Bonbwoi accopTUMEHT TrOTOBLIX
U3Oenuii 1 Moaynen.
| Ana 3akasza karanora — 4vCTbiA
| koHBEpT c 06paTHbIM aApecom
115201, Mocksa, a/a 4.
www.new-technik.ru

* * *

Npennaraem yHrBepcansHbIi
nporpammatop WizardProg-77USB.

Kpatkuia nepeveHs nognepxuea-
eMbIX TUNOB MUKPOCXEM:

EPROM: 2716-27C080:

EEPROM/FLASH: cepun 28, 29, 39,
49, 50 pasHbIXx NPOV3BOANTENEN, INEKT-
pusecky ctupaemebie 27CX0 Winbond,
Firmware/Hub; MCU dupm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX;

GAL/Norvyeckne matpuusl: 16v8x,
20v8x, 22v10A.

Bce mukpocxemst B kopnyce DIP
NPOrpaMMUpYIOTCA B AMHON PO3ETKE
ZIF-40 ARIES 6e3 npyvMeHeHus agan-
Tepos. lporpamMmartop nuraetcs oT
nvikun USB, He HyxeH Bnok nuTaHus.

Llena — 3300 py6.

www.wizardprog.com

Ten. (351) 265-46-96.

* * *

P/peranu otey. v umn. 9000 tunos,
KHUrK, KomnetoTepel, NO.

Baw koneept. 190013, C.-MNevep-
6ypr, a/a 93, Kucenesoit
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Ten. 608-28-38

consult@radio.ru

Mpuem craren: mail@radio.ru
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C. BE3PYKOB, B. APUCTOB, r. CesepoBMHCK ApXaHrenscKkoi o6,

HuonkaTopam n M3MepuTenamM UHTEHCHBHOCTH pPaavnoaKTUBHOIO
M3NTYy4YeHWs NOCEALEHO MHOXECTBO cTarei. ABTOpsI NnpoaHannznupo-
Banu cxembl Takux ycTpo#crTe, onybnukosaHHble 33 nocnegHue
17 ner B pasnuyHbiX M3QaHWAX, U NOALITANACE YCTPAHATL MX HELQO-
CTarky M MakcMMasibHO HUCIMONbL30BAaTh BO3MOXHOCTH LUMPOKO pac-
npocTpaHeHHoro cyeryuka lefirepa CBM-20.

' lepaae, 4To OpocaeTca B rnasa e
YCTPOWCTEAX, ONWCAaHHBIX B [1—4], 1
MHOT X APYr X NOQoGHOrC HasHaveHua, —
MCMONBL30BAHNE UMDPOBLIX MUKPOCXEM
Manoro ypoBHA uHTerpauun. Takon noa-
X0f, YCNOXHAET KAk CxXemy, Tak U nnarty
paguoMeTpa v CBOAWT BCK UNQPOBYIO
obpabotky nHdopmaumrn GakTuIeckn k
NOACHETY 4MCNa WMNYNLCOB, NOCTYNAK-
WX OT YCTAHOBNEHHOr B HEM CYeTYWKa
lefirepa 3a eguHuuy Bpemenu. Ynanock
HaWTK NWb OOHY KOHCTPYKUWo [5], roe
ana obpabotku whdopmaumy, ynpasne-
HUE NpeoBpazoBarenem HanpsXeHus w
KKW vwcnoneaoeads mMukpOKOHTpONnep.
OpHako n 3pece obpaboTtka cBOAUTCSH
NME K NOACYETY W WHAMKAUMKM Yurcna
VIMIYNBCOB B PA3NUNHBLIX PEXUMAEX.

B npepnaraemomn npubBope mel Toxe
WCMNONL30BANKM MWKPOKOHTPONAEP, 4TO
YMEHBLUMAC YUCN0 UMD POBLIX MUKDOCXENM
0o aeyx, w paapabotani Ans Hero npo-
rpammuoe ofecnederune, obecneuvsaio-
wiee ynobHyio paboty.

Obwmim HepnocTatkom onyGnukoeaH-
HbIX KOHCTPYKUWIA Mbl COMNK HEAOCTATOM-
HO GONbWON BEPXHWI Npeaen uamepe-
HUA WMHTEHCUBHOCTW PannoakTUBHOTO
obnyserna. PaBorta npubopos ¢ anano-
rOBLIMU MHAWKATOPAMK (CTPENOYHBIMU
MUKpOamMnepmeTpamMu) OCHOBaHa Ha TOM
hakTe, 4TO 4acTOTa UMMYNLCOB, Beipaba-
TBIBEEMBIX CHETHUKOM, MPONOPUNOHANE-
Ha WHTEHCWMBHOCTW ero obny4eHua. 3T1a
4actoTta npeobpa3yetcs B namepaemoe
nanee HanpsxeHwe unv Tok npeobpaso-
BaTtenemM, coOepXalum, Kak npasuno,
EANHCTBEHHBLIN WHTErpyUpYyIOWMi  KOH-
nexcatop. WamepsaTe Takvm cnocoBom
V3MEHSIOWYIOCA B WWPOKWX Npenenax
HacToTy WMMYNLCOB BECbMA 3aTPyAHU-
TENLHO.

B ycTtpoiicTee ¢ undpoeoit uHankaum-
en [3] ana nepeeoga yucna UMNYNLCOB B
CTaHAapPTHbIE eOUHWLbLI U3MEPEHWUS pa-
AW0aKTMBHOCTK noTpebosanoce Gul Npo-
M3BECTW BONbLWIE BEIMMCNEHUIA, YEM MOMYT
BBINONHUTE HECNOXHBIE Y3NLI HA MUKPO-
Cxemax Manon » cpepgHen CTeNeHn UHTer-
pauvu. NoaTomy peaynsTar BLIBOSUTCS B
HECTaHOAPTHBIX eAMHULEAX BPOAE OTHOCU-
TENLHOrO MPEBBIWEHUA ECTECTBEHHOMD
PagvoakTMBHOIO doHa.

CornacHo Tabnuue 8 [6], paguaumon-
HaA YyBCTBUTENBHOCTE WWMPOKO WCNOAL-
3yemoro B GeITOBLIX paguomMeTpax cuer-
unka leiirepa CBM-20 — 78 umn/MkP, a
"MepTBOE” BpeMA nocne Kaxaooro um-
nyneca — 190 mkc. 370 03Ha4aer, uyTo
MaKCUManbHas 4acToTa WMMYNLCOB, NO-
CTYNAIOLUMX OT CHETHMKE, HE MOXET npe-
geicuTe 10°/190 = 5263 lMNu. Ecan npeano-
NOXWUTb, 4TO 3@BUCUMOCTL HacTOThl UM-

NyneCOB OT WHTEHCMBHOCTW paguauvm
nWHerHa (Ha camom gene npw BoNbLLOoR
WHTEHCUBHOCTH OHA HEMHOIO OTNWYAETCH
oT Hee [7]), TO MaKkcUmanbHas WHTEHCUB-
HOCTb, KOTOPYIO MOXHO M3MEPUTL CHETHM-
kom CBM-20, paeHa 5263,78 = 67,47 mkP/c
nnu 242,9 mP/4. ¥ BCEX WM3BECTHBIX Ham
NpubOPOE BEPXHWIA NPEOENn W3MEpPEeHUs
CYLIECTBEHHO HUXE ",

B onyGnmkoBaHHBIX KOHCTPYKUMAX Lvich-
pOBLIX PAagMOMETPOB CHAYana nNpoW3Bo-
ONTCA MOACHeT 4Yvcna wWMNYNeCOB 3a
30...60 ¢, 3aTemM vHAMKALWE pesyneTaTa B
Tevenne 2...10 c. Mocne atoroc uwkn
cyeT—uHAanKauma noetopserca. O6HoB-
NEHHOTO pesynsTata NpPUXOAuTCH X0aTh
KaK MWHUMYM NONMWHYTEI. B Hawem ycT-
POWCTBE 3aMNOMWHAETCA YMCNO WMMYNb-
COB, NOCTYNWBLLIKX OT CHETHMKA 3a KXyl
13 30 ¢, NonyyeHHLIE 3Ha4YeHUd CKkAansl-
BAIOTCA, PE3YNLTAT NMOCne HeobBxoaumMbIX
npeobpas3oBaHnin BLIBOAUTCA Ha WHOWKAE-
TOp. Yepes cekyHOy camblil AaBHW W3
TPUOLATY NPefBIAYLLMX OTCHETOB BLIYNTAE-
eTcA U3 CYMMbI, @ HaKONNeHHoe 3a no-
CNENHINI0 CEKYHAY YMCNO K Hell npubae-
naerca. Takim obpasoM, Npu epemern
HakonneHus 30 ¢ o6HoBNEHWE peayneTaTa
NPOUCXOANT KaXOYI0 CeKyHAY.

[Ona nepeeoaa wicna nocTynuBLmnx 3a
30 ¢ umnynecoe N 8 MUKDOPEHTFEHE! B Yac
cnegyeT ymHO¥MTe N Ha 120 (nonyuutcs
HMCNO MMNYNLCOB 33 4Yac) W pasgennTe
pe3ynetar Ha 78 — 4MCno UMNYNLCOB Ha
MUKPOPEHTreH. Jna ynpoueHna BuNmucne-
HWA KO3 PuumenT 120/78 mMoxHO 3ame-
HUTE O4eHb Bnmakum k Hemy 3/2. Boa-
HUKSIOWEN B Pe3yneTaTe TakOi 3ameusbl
CUCTEMATUYECKON NOFPELUHOCTBIO U3me-
pPeHuAa MOoxHO npeHedpeys — OWa cywe-

‘Mpura. pea. MNockonexy nonanarue pa-
AHOIKTUBHLIX 43CTUL B HYBCTEUTENBHBEIR 00LEm
cyeTwika leirepa — npouecc crarucTuyeckui,
HMHTEDBANGI MEXOyY BbIZBAHHLIMYN TAKUMK MONa-
LIHHAMI BMIYALCAMY CAYYaAHLL Mponopumo-
HANEH UHTEHCHBHOCTH M3NYYEHWA MWL CPES-
HUE 33 CPABHUTENBHO GONLLUOH MPOMEXYTOK
BpEMeHy nepuoa ux Cneaosamus. A mexay
COCEAHHMI UMITYNLCAMU UHTEPBANLI MOryT
ObiTe Kak HaMHOTD ONWHHEe, TaK W HAMHOIO
Kopoye cpegHero nepuoga. Moatomy npuw pac-
CHUTEHHOM 3BTOPaMKU CTaTbl MAKCHMANLHOE
HACTOTE MMIMYNLCOB NDUMEDHD NOMOBMHA MO-
Nanfanmin 4acTuL B CHETHMK NPUOETCA Ha ‘mepr-
B0€" nocne hopPMUpPOBaHNUa OHEPEAHOrD biM-
nyneca Bpema n yyrena He Oyger. MmeHHo no
310N NPUYNHE HAKTUYECKan MaKCUMAaNLHAnA
MHTEHCHUBHOCTE M3NYYEHMA, KOTOPYID MOXHO C
AOCTAaTOYHON TOYHOCTEI0 M3MEDMTE OCHALLEH-
HebiMK CYeTHYMkamy lTearepa npwbopamu kak
NPOMBILLNEHHONO, Tak ¥ MOOUTENLCKOro M3ro-
TOBAEHUA. IHAYUTENBHO HUXE DACCYMTAHHOMD
ABTOPAMM 3HAYEHURA

CTBEHHO HMXE, 4eM Bbi3eaHHas pa3bpo-
COM YYBCTBUTENLHOCTM CHETYMKA U ee
33BUCUMOCTBIO OT HEANPAXEHWA MEXIY ero
anekTpoaamu.

MosxHo 6bin0 Gl UCKAIOYUTE CUCTema-
TUHECKYIO NOrPEeWwHoCTE kKanubpoekon
npubopa. Ho ycnoews npoBeoeHus non-
HOUeHHOWN Kanubpoeku v HeobGxogumoe
ona atoro o60pynoBaHve COBEPLUEHHO
HEAOCTYNHE BOALWKWHCTRY noBuTene.
Moatomy w3MepeHHbie MNpegnaraemoim
npuBopom 3HAYEHUS MHTEHCHMBHOCTU pa-
AMALMA MOXHO CHMTaTL MWL OPUEHTMPO-
BOYHEIMW, HO NOCTATOMHO TOYHBIMKU AR
G0NbWKHCTEA BbITOBLIX NPUMEHEHWIA.

Mpeobpazoeareni HU3KOMO Hanpsxe-
HWS NUTaHUA B BhICOKOE, Heobxogwmoe
ona pabotel cyeTHuka leirepa, npaktuye-
CKM BO BCEX ONyOGNMKOBaHHBEX KOHCTPYK-
UMAX BEINONHEHE! MO Cxeme GNOKUHI-reHe-
patopa, pafoTaliuero Ha 4acToTte 8
HECKONLKO repu,. B HeKOTOPLIX M3 HUX Npe-
DYCMOTPEHO GOPMHUPOBaHME BNOKWHF-
TEHEpPaToOpPOM BHEOMEDEOHOro MMAyNbCa,
NOA33PAKAWEI0 HAKOMNUTENbHLIA KOH-
nencarop npeoBpasogartena nocne ero
HaCTU4HON PA3PAAKN UMNYNECOM CHETYK-
ka. Ho neprog NoOBTOPEHUA AONOAHUTENL-
HBIX UMNYNBECOB B 3TUX KOHCTPYKUUAX He
MOXET NPEBLICUTL HECKONbKUX AECATKOB
MUNANCEKYHA, H4TO 86HO HEeAOCTaTOYHO
ona KoMnNneHcauyny pa3pagky KOHAeHCaTo-
Pa uMnynscamu, NPoLONKMTENLHOCTL Na-
Y3 Mexy KOTOPbIMW NPy BONLLUIOR MHTEH-
CWMEHOCTW pagmaumn MOXET W3MEPATLCH
NULWL COTHAMKW MUKPOCEKYHA. 3TO MOXeT
NPUBECTU K CHIKEHWMIO BBICOKOrQ Hanps-
HEHWA Ha CHETHUKE HUXEe OONYyCTUMOro
npenena.

HoeoneHo pegro B onyBavkoBaHHLIX
YCTPOWUCTBaX MpeaycMOTPeHO Noanepxa-
HWE BBICOKOrQ HanpaAXeHWs HeW3IMeHHBIM
npw paspagke nutaiowmx batapen. Mx
aBTOPbLI NONAralTCA Ha [OCTATOYHYIO NPO-
TAXEHHOCTL "Mnato” paboqen xapakTepwc-
Tk cyetymka. OgHako npu rnybokoin
PaspAgke HanpPsXeHWe ranLBaHuYeckomn
Barapeu MOXET YMEHLIUWTLCA B NONTOpa
pasza. laxe ecnu co ceexen GaTapeei Ha-
npaxeHue Ha cueTyrke pocturHeT 450 B
(BepxHAA rpaHmua "nnato” gna CBM-20),
10 Ge3 cTabunuaaunu OHO YMEHBLUUTCR
npu ee paspsake oo 450/1,5=300 B. 3T1o0
MEHBLUE HWKHE rpaHuubl 'MnaTto” cyer-
svka CBM-20 (350 B) v HenonycTumo.

B npeoBpasosarene [5] HanpsxeHue
CTabunuanpyeTca NyTem asTOMaTU4ecKo-
ro perynupoeaHna ANMTENEHOCTU (WKrpn-
HBl) UMNYNLCOB, OOHAKO NoTpebnaemsblit
npeobpazoearenem Tok aocTuraet 50 mA,
4TO CYUECTBEHHO orpaxuynsaeT obnacte
npumeHesun. B nawem npubope npeob-
pa3oeatens TOXE WMMEET WUWPOTHO-UM-
NynNbCHY cTabunuzauno, HO noTpebnaeT
ecero okono 0,3 MA HE3aBUCKHMO OT KH-
TEHCUBHOCTW paamaumu

Cxema npeanaraemoro npuBopa
n3obpaxena Ha puc. 1. OH paapaboTaH
C y4eTOM pekomeHnaumn B [6] v coctouT
13 Cnepyowmnx GyHKUMOHaNbHLIX GNOKOB:
BLICOKOBONLTHOrO nNpeobpasoearens Ha-
NPAXeHUa Qna nNuTaHwa cuetyvka len-
repa BD1, dopmuposatens CHETHBIX UM-
nynecoe, yanoe ynpasnenua XKW HG1 n
3BYKOBbIM CUrHannaatopom HA1, ctabu-
nM3aTopos Hanpsxkenna DAT u DAZ2 gna
NUTaHWA pasnuyHbix Uenen. Ynpaenser
BCEMW y3namu npubopa MUKPOKOHTPON-
nep DD2.
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Bricokoe HanpsaxeHne dopmMupyer
npeobpazoeatens Ha TpaH3ucTope VT2 n
TpaHchopmatTope T1. Ha 3atBOp TpaH3uc-
Topa VT2 ¢ ebiBOAa 5 MUKpPOKOHTpONNepa
DD2 nocTynakwT WMNYNLCbl 4aCTOTOW
244 Ty ¢ K03 PUUMEHTOM 3aNONHEHUR
4...15 %. Bo Bpema AenCTBUS UMNYNbCa
TpanaucTop VT2 OTKPLIT U B MAarHUMTONpO-
BOAE TpaHchopMaTopa NPOUCXOAMT Ha-
KONNEHUe 3Heprun. B MOMEHTHI 3aKpbiBa-
HWA TPaH3UCTOPa MO OKOH4YaHWW KaXooro
UMNynNsCa Ha ero CTOoKe B peaynstate
camouHaykumm 06moTkm | TpaHcdopmato-
pa BO3HWKAIOT WUMMNYNLCH HANDAXEHWSA
NONOXWUTENEHOW NONAPHOCTY aMNINTY A0
okono 60 B. C noesiwaiowen obmoTkn |l
UMNYNLCH NOAAHLI HA BLINPAMUTENL C

YTpOEHWEM HanpsxxeHua Ha guopax VDE—
VD8 u koHpeHcaropax C11, C13, Ci14.
MpumeHeHve yTpontens cH1auno Tpebo-
BaHUA K TpaHchOpmaTopy v MNO3BONMAO
YNPOCTUTL €r0 KOHCTPYKLUMIO.

C ytpouTtens HanpsxeHue okono 400 B
nocTynaer Ha cyeTtyuk lewrepa BD1 yepes
HarpysouHsin peauctop R7. Mpu Takom Ha-
npaxeHun cyetymk pabotaeT B cepeguHe
"nnato” ceoei xapaktepuctuku. Crabu-
nuTpoHel VD3—VD5 orpaHvuuearoT Hanps-
xeHve 0o 430 B v sawwwaiot ot npobos
KOHOEHCATOPL! YTROWTENA. 3Ta 3aWMTa He-
obxoavma nNpy KanakmeaHun npnbopa unu
npwn ero Pes3kom yganeHun 0T WCTOYHWKA
wany4eHua. Bea ctabunuTpoHoB HaNpRxXe-
HKME Ha KOHAEeHCcaTopax B HEKOTOPLIX Chy-
yanax moxet npessicnte 800...900 B, yto
BbI3OBET Ux Npobon. Mpu CONpoTUBNEHUU
Harpysku ytpoutens He meHee 40 MOm
NOCTORHHasA COCTasnalowas Toka B 06-
moTke | He npesbiwaet 0,3 mA.

WameHas AnMTENEHOCTE OTKDBIBAIOILIMX
TpaHancTop VT2 umnyneCoB, MUKPOKOHT-
ponnep DD2 perynupyeT KONUYECTEO
3HEPruUM, NOCTYNAIOWEN OT MCTOHHWKA NA-
TaHWA Ha yTpouTens HanpskeHus, obec-
neqreas aTumM cTabunnaauvio Hanpsxe-
HWA Ha ero eeixofe. [ns 37T0ro ¢ NOMoLWLIo
BCTPOEHHOro ALIM  mMukpokoHTpONnep
W3MEPAET HANPAXEHUE HA OONONHUTENL-
Hon obmotke Il TpaHchopmaropa T1,
BuINpamnenHoe avonom VD9 v crnaxeH-
Hoe koHpeHcatopom C17. EmxocTe 3TOMO

KOHAEHCATOpa W CONPOTUBAEHUE PEe3nc-
Topoe RI, R10 BribpaHs Takumu, HTOOL
HanpsxeHwe, NocTynalwee Ha BoiBoA, 8
(0ovH 13 exonoe ALM) MUKPOKOHTPONNE-
pa, 6e3 CcywecTBEHHOW 3a0epXkn Cneno-
BAN0 3a BCEMWU W3MEHEHUSMW Hanpsxe-
HWA Ha BeixoAae yrpoutens. Konpewncatop
C16 crnaxueaeT OCTPLIE MUKW 3TOMO CUr=-
Hana.

Dpyroii exon ALMN coeavHed ¢ MCTOYHW-
KoM 06pazuosoro HanpsxeHus 1,235 B Ha
mukpocxeme DA3. OHa dyHKUMOHANBHO
nono6Ha obbiHHOMY CTabUNUTPOHY, HO 06-
NanaeT NOBLILLEHHOM TEMNEPATYPHON CTa-
6uNLHOCTLIO0 W paboTocnocobHa Npu Toke
10 MKA, 4TO B HECKONLKO Pa3 MEHbLUE, 4em
y mboro ua HUx. 310 NO3BOAWNO YBENW-
4uTE HOMuHan 6annacTHoro peavnctopa R8
¥ CHU3KUTBL 0BLLMIA TOK NoTpebneHus.

Mpu pervcTpaumi 4acTuubl CHEeTYuK
levrepa BD1 ¢opmupyeT Ha peauctope
Harpy3ku R7 wumnynsC OTpuUaTENEHOWM
nonspHoCTH amnnutyaon okono 100 B. OH
NOCTyNaeT Ha CHETHbIA BXOH Tanmepa
TMRO (BeiBOA, 11) MUKPOKOHTPONNEDA Ye-
pes genurens HanpsxeHns 1 GopMupyio-
wylo uens n3 pesucropoe R3, RS, R6 n
koHpaeHcatopoe C8, C9. Hdonro xpaHwe-
Wwreca unu MHoro npopaboTasiune cyeT-
YUKW HA KaX Ay 0OHADYXEHHYIO HYacTuly
MOTYT BblfaBaTes HE OAWH, & CEpPUIo U3 5—
50 kopoTkux umnynecoe [7]. Uens CIR3
noaasnaeT BCE UMMNYLCH CEPUN, KPOME
nepecoro. B [3] 1 HekoTOpBIX ApYrvXx Nnpu-
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Mpuem cTartein

PAOMO Ne 11, 2010

BGopax Ans BuIAENEHWA U3 CePUY UMNYNb-
COB TONBKO MEPBOro BMECTO NpPOCTOM
RC-uenu npumerer ogHoeubparop.

EmkocTe koHgencatopos C8 wm C9
seibpanqa Takoi, 41066 BEICOKOE Hanpske-
HWE Ha cveTynke BD1 npw dwnsTpaumm
cepun WMNyneCOB BOCCTAHaBAMBANOCh
Kak MOxHO OeicTpee. YpeamepHoe yee-
NUHEHWe emKkoCTy npueenc 6bl K yMeHb-
WEeHWID MAKCUMAansHON YacToTel GopmMu-
PYEMbIX UMNYNLCOB W, CHAEAOBaTENtHO,
CHUXEHWIO BEPXHErD Npeaena namepeHns
WMHTEHCUBHOCTK pagwauun. MNpu ykaszawx-
HbIX H2 CXeMe HOMWHANAax KOHAeHCaTOPOoB
EPEMA BOCCTAHOBAEHWSA HE NPEBLIWAET
“"MepTBOro” Bpemenu cyetynka CBEM-20.

Ana dopmuposaHua curHanos, nopa-
BAEMbIX Ha MHOTOYMCNEHHBIE BNEMEHTI
KKW. npumeHeHa cneumnanuanpoBaHHas
mukpocxema DD 1, coeguHeHHan ¢ Mukpo-
koHTponnepom DDZ2 no manonposogHomy
nocneposarensHomy uHTepdeicy SPI. Ot
eMKocTn koHgeHcatopa C6 3asucuT Yac-
TOTa CMEHBI NONAPHOCTH HAMPAXEHUS Ha
anemeHTax wHgukatopa — okono 80 My
NPy YKas3aHHOM Ha CXEeMe HOMUHANE KOH-
neHcartopa.

Hanpaxenuwe 3,3 B ans nutanns mMuk-
pocxembl DD1 nONy4eHO U3 BEINPAMAEHHO-
ro Hanpsxexusa obmoTku Il Tpancgopma-
Topa T1 € NOMOLLBIO MHTErPaNnLHOro cTa-
6unusatopa MCP1700-3302E/TO (DA1).
MNockoneky OHO He W3meHsEeTCs No mepe
pa3pagkv Batapeu nNuUTaHwa, KOHTPacT-
HOCTE u3obpaxenva Ha XKW Takxe ocTa-
€TCA Hen3MeHHOoW. Tok, noTpebnsemsii
Y3N0M MHOWKALMW, HE NPEBbILaeT 8 MKA,
noaTomMy nNPUMEHEHWE MUKPOMOLLHOMO
UHTErpansHoro crabunusatopa cepum
MCP1700 3gect nmpuHuMnuansHo. Ero
cobBCTBeHHbI TOK nOTpebnenns ecero
1,6 mkA, a y 06biuHbix cTabunuaaTopoe,
Hanpumep, L78L33 ow pocturaer 5 mA
naxe 6e3 Harpysku.

Mpwu uHTeHCHMBHOCTY pagnaumy Gonee
100 mkP/4 (3TOT ypoBEHb MOXHO M3Me-
HATE MPOrPaMMHO) MUKPOKOHTpOAnep
KEX Oy CeKyHay FeHepvpyeT 8 TeyeHue
50 mc Ha BbiBOAE 13 CepMio UMNYNLCOR
4acToTon oxono 2480 MNu. YcunedHbie
TpaHaucTopom VT1 umnynscel noctynaioT
Ha 3NEKTPOMATHUTHBIN M3NyYaTenb 3Byka
HA1 vwnu Ha ppyroit uany4atens, ecnv ow
NOAKOYEH K pasbemy X1.

MMNyNbCbl HANPAXEHUA CaMOMHAYK-
UMy uanyyartens. obpasyiolmecs B Mo-
MEHTBI 3aKpbiBaHua Tpavawuctopa VT,
BbI3LIBAKOT CBEeYeHwe ceeToguopa HL1,
HTO TAKXE CUIHanu3upyeT O NPeBLILLEHIN
AONYCTUMOrO YPOBHA paavauuu. Takoe
pelweHre He TonLKo uabaenseT oT gonon-
HUTENBHOMO pacxofa 3Heprun Ha CBEeTo-
BYIO CUTHANU3AUMIO, HO U YMEHBLLAET amn-
nUTYAy BbIOPOCOB HaNPAXEHUA HA CTOKke
TpaHsuctopa VT1. Peauctop R2 orpanu-
4MBAET TOK ceeTOAMOaa HL1.

NuraeTtcs npubop ot 6atapeu GB1
(OBYX ranbBaHWYeCKUXx 3NEeMEeHTOB TUMO-
pasmepa AA) 1 octaercs paboTocnoco6-
HbIM Npu ee pa3pagke ao 1,6...1,7 B.
XoTa, ecnn BKMNIOYUTL NPUBOP Npu Takom
HanpsXeHun, MUKpokoHTponnep DD2 we
sanycrutes. Ho Byayuu 3anywierHsivm npu
6onee BLICOKOM HANPAXEHUW, NPOAONKUT
pafoTate, NOKa OHO He ynageT Ao ykasaw-
HOro Bbille 3Hadvequs. Bpema Henpepsis-
HOM paboTel paaroMeTpa OT CBEXUX ane-
MEHTOB NUTAHWA emkocTbio 2500 MA-Y
BOCTUraeT WecTu-CeMm MecsLes.

MoxHo nuTate Npubop 1 OT BHELWHEro
WCTO4HMKA MNOCTOSHHOIO HAaNpPRAKEHWA
5...15 B. Korpa ero wrekep BCTaBneH B
rHespo X3, Garapes GB1 oTknwoueHa.
WuTerpaneHein crabunuaarop DAZ2 ymeHb-
waeTt nofaxHoe HanpaxeHwe oo 33 B wn
crabunuaupyet ero. Quon VD2 cHuxaer
CHUMaemMoe co ctabunuaatopa Hanpaxe-
Hue go 3 B. Kpome T1Oro, OH mnsonupyert
BLIXOOHYO uens crtabunuzaropa npw
nutaHun ot Gatapen GB1. MNpumerenve B
kavectee VD2 guopa LWoTtku npogukToBa-
HO ManbiM NPAMBIM NafeHvem Hanpsxe-
Hua Ha Hem (0,3 B npoTue 0,65 B y obbid-
HOMo KPEMHUEBOrO AMOAA)

HHTEHCHBHOCP'I;b S
paauauwnm, MkP/y, HaWKaTOpe
He Gonee
10 0.9
100 10..99
1000 100...999
10000 1,000...9.999
100000 10.00...99.99
250000 100.0...250.0

Owvog VD1 3awmwiaet npu6op npu cny-
YaRHOM NOJKMNOYEHUN BHELWHEr0 WCTOM-
HUKA HanpsXeHus HEenpasuneHOW nonsp-
HocTU. K paswemy X2 nogemouaiT npo-
rpammartop ANns 3arpys3kd NporpaMmsl 8
yXKe CMOHTMPOBaHHLI Ha nnate npubopa
MUKPOKOHTPONMEP.

Mporpamma MrukpokoHTponnepa Hanu-
caHa Ha A3blike accembnepa MPASM ua
cpeabl paspabotku nporpamm MPLAB,
KOTODYIO MOXHO 3arpy3uTe C WMHTEPHET-
canta <http://www.microchip.com/>.
MukpokonTponnep pabortaet ¢ TakToBON
4acToTon 1 Mly, OT BHYTpPEHHEro reqepa-
Topa 1 noTpebtnaeT Tok okono 0.2 mMA. ins
$opmrpoBaHUA CeKYHOHBIX WHTEPBANOB
BpemMeHW ucnonb3oeaH Taiimep TMR1,
reHepartop koToporo crabunuanposax
KBapuesbiM pesoHaTopom ZQ1. Kaxaywo
CEeKyHay TaliMep reHepupyeT 3anpoc npe-
peieanun. B pesynerate o6pabotku 3toro
3anpoca Yvcno UMNynecos, eolpaboTtam-
HbIX 32 CexyHay cueTynkom lenrepa BD1 u
noac4UTaHHLIX Taimepom TMRO, 3anucl-
BAETCA B ONEpaTvBHYID NamaTb MUKPO-
KOHTpOnnepa, nocne 4yero cyetymk TMRQ
obHynaetca. MocnepHue 30 peaynstatos
cyeTta CymMMuUpyeT NoAnporpamMma pro-
Cess, a CymMma ymHOxaeTca Ha 3/2.
Nony4yeHHOE HUCNO — WHTEHCUBHOCTB
paowaumu B MKP/4 — npeobBpasyercs B
81O, HEOOXOaUMEIR Ang 0ToBpaxeHus Ha
XKW, v 3arpyxaercs B KOHTpONNep uHam-
xatopa DD1 no nocneposatensHomy
UHTEpdency. [na yCkopeHus onmucaHHbIxX
onepaunii TakToBas 4acToTa MUKDOKOHT-
PONNepa Ha BpemMa Ux BuINONHEHWS NOBbI-
waetcA 0o 4 Mlu. B peaynbtate Bes npo-
ueaypa 3anumaetr 0.8 Mmc n He mewaer
OPYTUM BEISUCNEHUAM.

Taiimep TMRO pa6otaer B pexume
CHeTyrka uMmnyneCoe 6e3 npegeapuTens-
Horo aenutens. MepenonHenve Taiimepa
npu NOCTynaexsun Ha ero exopn Bonee 255
UMNYNLCOB reHepUpYyeT 3anpoc nNpepbisa-
HUA, B pe3ynstate obpaboTku koToporo
YBENUYMBAETCH Ha €AMHWULYY YMCNO B Cne-
UManeHoO BolAENEeHHOM peructpe. Takum
oBpasom, Yucno NOCTYNUBLLMX 3a CeKyH-
Ay UMMYNLCOB, KOTOPOE MOXET AOCTUraTh
5500 (0x157C), xpauutes B ABYX Gaiitax:
Mnanwuin — e peructpe TMRO, crapuwimin —
B PETUCTPE-CHETYUKE NPEPLIBAHWA

MNoCKONLKY M3MEPEHHOE 3HaYeHUe UH-
TEHCUBHOCTW pagwauvmm MoxXeT A0CTWYbL
250000 mkP/4, a wHpukatop npubopa
YMeeT BCEro YeTbipe AeCATUYHLIX pasps-
0a, neped BbIBOAOM Ha HEro peaynsrar
W3aMepeHus OkpyrnseTca 1 GopmaTupy-
eTCcA B COOTBETCTBWM C Tabnuuein Brnwo-
YeHHas QecATUYHAs 3anATan 03Havaer,
4TO Pe3yneTaT BulpaxeH B MP/4.

Momuno npouenyp obpaboTkm npepsl-
BaHWA, BLINONHAIOWMX ONUCAHHBIE (DYHK-
UMK, NPorpaMma UMeeT OCHOBHON LUK, B
KOTOPOM CNeguT 3a BeIXOAHLIM Hanpaxe-
HWEM BLICOKOBONLTHOrO nNpeocbpa3oeare-
na u perynupyet ero. Betpoenubin ALM
MUKPOKOHTPONNEPE M3MEPAET KOHTPONU-
pyemoe HanpsxeHve Ha ecieoge 8. Cpas-
HWB ero c oOpa3uoBbiM Ha BeiBOOE 9 u
o6Hapy»ue HEepPaBeHCTBO, NporpamMmma n3-
MEHAET Ha OAHY CTYNeHb B HEOBXxoanmMy
ONA YCTPAHEHWA HEPaBEHCTBA CTOPOHY
LANTENBHOCTE MMNYNLCOB, GOPMUPYEMBIX
Ha BbIBOAE 5 € NoMOoLWLID Tavimepa TMR2,
paboTawero s pexune PWM.

Kaxabie 10 mc umkn usmepeHus Ha-
NPSXEHUA 1M UBMEHEHWNA, NPKW HeoBxoaw-
MOCTW, ANUTENBHOCTHU UMNYNECOB NMOBTO-
paeTcA. WiHTepBan ee namMeHeHus orpa-
HWYEH NPOrpamMMHO, YTO WCKIOYaEeT, Ha-
npumep, HacbIWeHWe MarHMTONpoBoAa
TpaHchopmaTopa T1 BO BpEMA HAYaNnLHON
(nocne BKNIOHMEHWMA NUTAHWA) 3apsaKu
KOHOEHCATOPOB YTPOWTENA HanpaxeHus.
MpepencHbie 3HauyeHua noaobpaHbl 3KC-
NepUMEHTANBHO.

Mockoneky ALLM Breipaxaer peaynsbraTtsl
ceoelt paboTsl B AONAX HANPAXEHUS NUTa-
HUS MUKPOKOHTPONNEpa, a OHO No Mepe
paspaokv 6atapen GB1 namexsercs, He-
06x0AUMO NEPUOAMYECKN N3MEPATL He
TONBKO KOHTpONUpyemoe, HO 1 oBpa3uo-
BOE HanpsxeHue. batapes, ogHako, pas-
PSXAETCA MEONEHHO, NO3TOMY M3MEepsTh
06pa3uoBoe HaNPAXEeHWe CANLLKOM HacTo
He TpebyeTca, pocTatoqHO Aenats 3To
npubnuanTensHo kaxawe 2 ¢.

MNepropnyHoCTe NpoBeaeHus Koppek-
UMK NPUBOAWT K NYNBCALMN HANPSKEHNS,
rnofasaemoro Ha cyeTyuk lenrepa, B npe-
fenax £5 B 0THOCUTENLHO CpeaHero 3xa-
yeHus. Tak Kak 3TO 3HAYEHUe HaxXOOUTCR
8611311 cepeauHsl "NNaTo” xapakTepucTu-
KW CHETHMKA, HA TOYHOCTE M3MEPEHWA WH-
TEHCUMBHOCTW paguauuy Takas nynscauma
NPaKTUHECKU HE BAURET.

NNTEPATYPA

1. Noaywkms M. MukpopeHTreHomeTp —
npwucTaeka k mMynetumerpy. — Paawo, 2007,
Ne 10, c. 26, 27.

2. Bonpapenko C. Joavumerp — npucraska
K MyneTUMeTpy. — Paguo, 2005, Ne 11, c. 58

3. Bunorpapos 0. VoHuaupyiouas pagwa-
umRa: 0DHapyxeHwe, KOHTpONL, 3awmra. — M.
Conon-P, 2002,

4. Buworpapoe K. O nioGutenscrnx [O03n-
meTpax. — Paawo, 1992, Ne 10, c. 13—16.

5. Lane R., Thompson S. PIC digital Geiger
Counter. — Everyday Practical Electronics. 2007,
Ne 2, pp. 12—19

6 Buxorpagos K. Cuerduku leirepa. —
Panuo, 1992, Ne 9, c. 57, 58.

7. Cupopenxo B., Kyaneuos 0., OBoneH-
k0 A. [leTeKTOpLI MOHUANPYIOLLMX W3Ny4YeHuin Ha
?;g.ix Cnpaeounmuk. — N.: CynocTtpoenue,



ABTOMAT NNABHOINro BKNIO4YEeHUSA
N BbIKJIIOYEHUSA NeCTHUYHOro

ocBeuweHunsa

A. BOPUCOB, r. Ozepck YenabuHckoi 06,

Mosogom Ans pa3paboTku M N3rOTOBAEHWN 3TOro ycTPoOHCTBa
MOCAYXUAN YAcTbIe 3aMEHBI OCBELYAIOWER NeCTHUYHYIO nnowanKy
namnel, ANS KOTOPO#H cTpouTensmu goma He 6ein npefycMoTpew
BbIK/TIOYaTENs, a NoToMy paGoraBiwen HenpepeiBHO. YcTaHoBKa npo-
CTOro BeIKNIOYaTENA He pelwnna npobnemel, ero npuxoaunocs AoOAro
uckate B remHoTe. [la v BbIKNI04aTh CBET, KOrAa OH He HYXeH, MHO-

rue 3absiBanmy.
n peanaraeMoe YCTPOWCTBO aBTOMa-
TUHYECKM BKNIOYAET OCBELLEHWE NpW
MOSIBMEHNA YenoBeka B 30He NeNCTeus
NUPO3NEKTPUHECKOrD AaT4YMKa ABUNXE-
HUA, NPUYEM C NOMOWBI0 MUKPOCXEMbI
K145AMN2 obecne4eHo NnaBHoe HapacTa-
HWE APKOCTY NPW BKNIOYEHWW W ee cnapa-
HUE NPU Ero BIKNKDYEHUN,

Cxema asTomara nokasaHa Ha pmc. 1.
OH ynpaenseT namnoi Hakanueanus EL1
Ha 220 B, MOLWHOCTL KOTOPOA HE A0MKHA
npeeuiwate 150 Bt MupoanekTpuyecknin
patymk B1 — rotoewi, 06bMHO NpumMe-

TUBNEHWE HWUTW HaKaNWMBaHWA Namnbl.
YacTe BLINPAMNEHHOTO ANOAOM HANPAXe-
HWA, CHATAA C ABMXKa NOACTPOEYHOro
peaucTopa RS9 v crnaxenHas KoHOeHcaTo-
pom C7, NOCTYNaeT Ha BXOAbl NOTUHECKUX
anementoe DD1.1 » DD1.3 (Touka B). B1o
HanpaAXeHWe WMeeT AN HWX BbLICOKWIA
NOrUHECKUn YPOBEH.

MNoka B YYBCTBUTENBHON 30HE gaTtyuka
B1 HeT OBUXEeHUs W KOHTaKTLl ero pene,
NOOKMOYEHHBIE K BoiBogam 3 u 4, 3amkHy-
Tel, 4epes peauctop R3 v ceetognon HL1
TE4ET TOK. ITO CUrHaNM3upyeT O TOM, 4TO

YCTaHaBNMBaeTCs BLICOKWMI NOrMHeckui
yposeHb. Ha Beixoge anementa DD1.2
(To4ka B) OH OCTaETCA TakMMm Xe, He n3me-
HUBLIWCH, @ Ha Bbixoae anemexta DD1.3
(Touka M) ypoBEHB CTAHOBUTCA BLICOKUM.
Mpw aTom avon VD6 3akpeiBaetcs u, 6na-
ropapa pesvctopy R4, B Touke [ Takxe
YCTaHaBMMBAETCA BLICOKMIA NOMMYECKMIA
YPOBEHb HANPsXKEHWUSA.

Mukpocxema DA1 HauwHaer euipaba-
ThiBaTb Ha BeIxoge OUT umnynbChbl, NOCTY-
nawLLMe Yepes YyCUnuTenb Ha TPaH3ucTo-
pe VT2 Ha ynpaensiowmin anekTpo CuMm-
cropa VS1 u oTkpbiBalowme ero. ApkocTe
ceevyenuns namnel EL1 nnaeHo ysenuyuea-
ercs. No mepe ee pocra nagaer v ocTu-
raeT HM3KOro NOrM4ECcKOro YPOBHA HanNpa-
#*eHue B Toqdke B. Kak Tonbko 310 npowc-
XOOMT, ypOBEHb B TO4YKe B CTaHOBUTCA HU3-
KMM 1 HanNpsXeHWe 3TOro YPOBHA 4Yepe3
oTkpeiBwMitica avon VDS nocrtynaet B
Touky [. 370 npekpauwlaer gansHenee
WU3MEHEHWE APKOCTH, ¥ OHa (PUKCUPYETCA
Ha OOCTUIHYTOM ypPOBHE

Yepes avopn VD8 GLicTpo paspsaxaercsa
koHgeHcaTop C8, B pesynsrarte 4ero ycra-
HaBNMBAETCH BLICOKMIA YPOBEHL B TO4KE E.
Ho nockoneky guop VD3 Tenepb OTKPHIT,
HanpsXeHue B To4ke XK 0CTaeTCA HU3KUM,
a TpanancTop VT 1 — 3akpeiTeiM. Bnaroga-
pa GONLLWOM NOCTOAHHON BPEMEHW pas-
paoku Yepea peauctop R7 koHpaexcatop
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HAEMBLIA B CUCTEMAX OXDaHHOﬁ curHanun-
3auMn, UMEeeT penenHbin Beixog. Korpa
NUTaHWE AaTyvKa BKIKYEHO, HO B ero 4yye-
CTBUTENLHOW 30HE HUYTO He AOBWXETCH,
KOHTaKTEl pene 3aMKHYTBI, Pa3MbIiKanCb
NWb NPy obHapyXeHun aeuwxeHns nubo
Npw BLIKNIOYEHUW NUTaHWA. Takas oprasv-
3auuna paboTel NO3BONSET MNOCTOSHHO
KOHTRONMpOBaTE WUCNPaBHOCTE HE TONBKO
Camoro aarduvka v KUCTOYHWMKA ero nura-
HWS, HO U NWHWK, COEOMHRAIOWENn ero c
UCNONHUTENbHBIM YCTPOMCTBOM.

Nocne nogxnioueHus sunkm XS1 k cetu
220 B » 3aeepweHvs Bcex nepexoaHbix
npoueccos cumucTop VS1 3akpeiT, namna
EL1 o6ectoueHa. Ouoa VD7 nponyckaet
NONOXWUTENBHLIE ANA HEro nonynepuogbl
CeTeBoro HanpsxeHws, nocTynawwero
Yyepea cpasHUTEeNnbHO Hebonelwoe conpo-

NpuBop BKMNIOYEH W HAaXOOMTCH B AEXyp-
HOM pexume. B Touke A peircTByeT Hanps-
XEHWE HW3KOro NOTM4ECKOro ypoBHA. B
3TOM COCTOSIHUK Ha BXx0A IN2 MuKpocxembl
DA1 (Touka [1) 4epes oTkpeiTeiid guog VD6
TaKXe NOCTYNaeT HaNPAXEHWE HWU3KOro
ypoBHsa. Peauctop R5 nonnepxvsaeT ebi-
COKuil ypoBeHs Ha Bxope IN1 aTol mMukpo-
cxembl (Touka M). Husknin yposeHs Hanps-
XEHWA YCTAHOBNEH Ha BbIXOOE 3NEMEHTa
DD1.4 (touka E) 1 Ha cORANHEHHOM C HUM
yepe3 peaucTop R6 3aTBOpe TpaHaucTopa
VT1 (Touka X). TpaHaucTop 3akpoiT.

MNpn oBHapyxXeHun OBMXEHWA B YyB-
CTBUTENLHOW 30HE KOHTAKThLl pene gamiv-
ka B1 paambikaiotcs, ceerogwoan HL1 rac-
HeT. Koupgexcatop C4 4yepes gvop VD4
BeICTPO 3apsAXaeTcA NpakTU4eckn a0
HanpsxeHus NUTaHuA (12 B), n B Touke A

C4 ocTaeTcs 3apsxeHHbBIM A0 Hanpaxe-
HMA BLICOKOrO NOMMYECKOro YPOBHA Oaxe
NPy KPaTrkOBPEMEHHBIX 3aMbIKAHMAX KOH-
TaKToB pene patduka B1, Bbi3BaHHbIX OC-
TaHoBKamMu Aevxyweroca obvekra. MNoka
KOHTaKTbl HEe 3aMKHYTCH HaOonro, namna
EL1 ocraercs BKIIOYEHHOW, @ ee APKOCTb
MaKCHUMaNbLHON.

Paspsnka koHpeHcatopa C4 uyepes
peanctop R7, ceetoavon HL1 v 3aMkHy-
Tbie KOHTaKTbl pene AartyvMka 3aHumaer
okono MuHYThl. locne aToro ypoeeHs B
Touke B ctaHoBUTCH BbicOKUM, awon VDS
3akpoisaetca. Mockoneky anon VDB Toxe
3aKPLIT, BLICOKWIA YDOBEHb HANPAXeHWUs
6yner yctaHoeneH B Touke [I. Mukpocxe-
Ma DA1 HauHeT ymeHblaTe AAUTeNLHOCTL
OTKPLITOr0 COCTOAHWA cumucTopa VS1 B
KaxaoMm nonynepuoae CeTteBoro Hanps-
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*enwa. HApkocTe ceBeYeHun namnel EL1T
NOCTENEHHO YMEHBLLIAETCA.

BeicokuiA ypoBeHe B TOyke B 3akpoer
avopn VD3, a koHpencarop C8 HauHer
3apsxartbca 4epe3 peawctop R13. MNoka
YPOBEHL HaNPAXeHWs B To4kax E w X Bobi-
COkuit, TpaHaucTop VT1 Byger oTkpeIT, He
[aeas BO3MOXHOCTM koHpeHcaTtopy C4
3apAgVTBCA NPV NOBTOPHLIX cpabaTtsiea-
HUSAX AaTHVKa B 3TOT Nepuoa.

Korna SpkoCcTb CBEYEHWs namnel
YMEHBLUMTCA HACTONLKO, HTO HaMNpPAXEHVE
8 Toyke B pocturHeT BeICOKOro noruye-
CKOro ypoBHA, B TO4ke [ OH CTaHeT Hu3-
kM, Takum e OH CTaHeT 1 B Touke [, 4to
npueepeT k GUkcaumm SPKOCTYU CBEYEHNA
namnel Ha [OCTUTHYTOM MUHWUMANBHOM

60MNbLWON HOMWHAN NOACTPOEYHOrO PE3n-
CTOpa MOXET NPUBECTU K NPEBLILLEHNIO B
Npouecce perynupoeKkn A0NYyCTUMOro
3HAYEHUS HAMPSXEHWA Ha Bxopax ane-
MEHTOB MuKpocxemsl DD1.
Konpencatopel C3, C5, C6, n C9 moryT
ObITE KEPaAMUYECKUMK MNK MAEHOYHBIMU
noboro Tuna. Konpencatop C2 — T0NbKO
nnedodHblin K73-17 uan aHanornyHbli nm-
NOPTHBIA C AONYCTUMBIM MOCTOAHHBIM Ha-
npsxeHuem He meHee 630 B. MoxHo vc-
nonsL308aTh U UMNOPTHLIA KOHAEHCATOP,
cneuvansHo NpegHa3HadYeHHbIn gna pabo-
Tl NPY NEPEMEHHOM HanpsxeHuu. [lonyc-
TUMOE ANA Takoro KOHOeHCaTopa Hanps-
#*eHue aonxHo Guite He mexee 250 B un
06A3aTENLHO YKA3aHO CO 3HAYKOM "~ unu

KOPNYCe YCTAaHOBNEHL! PO3eTka ANs Noa-
knoderma namnel EL1 v "tenedoHHbIR”
pPasbeM, K KOTOPOMY rMOKMM YeTeipexnpo-
BOAHLIM kabenem NonkYeH aatyank B1.
MNpu WU3roTOBNEHWW, HANAXMBAHUN W
3Kcnnyarauuu agtomMarta cneayet cobno-
0aTe OCTOPOXHOCTb U He 3abbiBaTk, 4TO
BCE €ro 3NEMEHTEI COEAUHEHB! C CETLIO W
HaxopsTCA Nog HanpsxeHwem. Ha Bpems
NPoBEpKN U HanaxusaHus npubopa pexo-
MEHAYETCH, He NOAKNI0YAN K HEMY AAT4MK
B1, BpeMEHHO yCTAHOBWUTE MMUTUPYIOLWWIA
paboTy nartuumka eoikmodatens SA1 ¢ Hop-
MaNLHO 3aMKHYTLIMK KOHTaKTamu, noka-
38HHBIA HA CXEME LUTPUXOBLIMK NIUHWAMM.
310 wabasut OT HEOOXOQWMMOCTH BCRKWA
pa3 nocne BKAYEHUA NUTAHUA O0XU-

YPOBHeE. NaThCH OKOHYaHWS MNEPExXOOHbIX
MNocrosHHan BpEMEHN NPOUECCOB B AaTYUKE.
uenu R13C8 ebibpana Takoi, | ABwxeHue | YposeHs HanNPSXEHUs B TONKE ApkocTes HanaxuBaHne Ha4uHawoT, yC-
YTO BBICOKMIA YDOBEHL HANPA- | B YyBCTB. TAHOBWME ABWXOK NOOCTPOBYHOMO
XeHUs B TO4KE E CMenuTcs sove |A|B[B|T|[O|E|X|W| namne EL1 peauctopa RS B cpeaHee nono-
HU3KUM YKe NOCNEe OCTaHOBKW Bhithiouaa xeHne. Bpawas ero, nobusainT-
YMEHBLIEHWA APKOCTU NaMMbL. Her Hi{B|B|H|H|H B | (uex cocrosmme) | €. 4TOGBI SpKOCTe namnut BCe-
AuddepeHumpyowas uens Ecrs el+lelelelHlHlB Hapacraer roa 4etko ¢ukcwposanack Ha
C9RS5 npeepatur cna.u.aroumsj Eore slrululelulelnle TP MaKCMManLHOM 1 MUHMETBHOM
nepenaa HanpPsXeHus & aTol Ve nlelelelelslsls Magaer ypoeHax. [pu HenpasunbLHON
TOYKE B KOPOTKMA UMNYNbC PEryNYPOBKE $APKOCTb MOXEeT
HU3KOTO fIOrMYECKOro YPOBHA Her HIB|BIHIH BIB]|B Munimansas 6e3 OCTAHOBKM WM3MEHATLCH OT
B Touke WM. Btum Gypet npe- Her Hie BIHIRJH]H|V Beiknioyenme MUHMMYMA 00 MakcvMyma u 06-

KpaweHo dopmupoBaHve
MMNYNbLCOB Ha ebixope OUT
mMukpocxemsl DA1, cumucTop VS1 Gonsle
HE cTaHeT OTKpbiBaTeCR, a namna EL1
noracHeT NOAHOCTLIO.

O Hasnavexun anementos VD3, VT1 u
R6 cneagyetr pacckazate noapobree.
Mpeanonoxum, 4To oHK OTCyTCTBYIOT. B
3TOM Ccny4ae cpabaTeiBaHue AaTymka,
KOrpoa npouecc NOCTENEHHOTO CHUXEHWS
ApKoCTW namnel EL1 ewe He 3aBepwuvncs,
npueepeT K GUKCAUWK ee APKOCTW Ha
HEKOTOPOM NPOMEXYTOYHOM YpoBHe. Ho
KOrda [atyvk BEPHETCA B WMCXOOHOe
COCTORHWE, APKOCTb HE NPOAOMIXUT CHM-
XATLCA, @ HAYHeT YBENWYUBATBLCH, NO-
CKONbKY paHee OHa yMeHblWanack, no-
CTUrHET MakCUMYMa W TONLKO NMocne 3Toro
CTaHeT yMEeHbLIaTbCA W OCTAHOBUTCA Ha
HEKOTOPOM NPOMEXYTOYHOM YPOBHE.
Takoi anropuTm 3an0XeH B8 MUKDOCXEMY
K145AN2 (DA1).

Ewe no 310ro MomMeHTa KoHaeHcatop
C8 ycneet 3apsguTeca 1 Bynet chopmu-
poBaH uMnNynsC B To4ke W. Ho nockonbky
OH NOCTYyNUT Ha mukpocxemy DA1 npu
BBICOKOM ypoBHE Ha Bxoge IN2, nonHoro
BBIKNKHYEHUA Namnbl HE NPOW30RAET 1 OHa
NPOAOMKNT CBETUTL BNONHakana ao cne-
aywowero cpabatoieanua patuvka. Stor
"HepocTaTok” anroputma paboThl MUKPO-
CXEMbl W YCTPaHseT paccMaTpuBaemMbiii
y3en. Echn BeposTHOCTb cpabaTbiBaHus
AaT4MKa BO BPEMS CHIDKEHWA APKOCTU
OCBeLleHUR NpeHebpexnMmo mMana, Hanob-
HOCTW B anemenxTax VD3, VT1 u RB Hert, HO
PEKOMEHAYETCA YBENWMYUTL HOMWHAN pe-
3uctopa R13 oo 1,5...2 MOm.

B aeTomate MOryT 6biTe NpUMEHEHBI
noBbIe NOCTOAHHLIE PE3UCTOPLI YKA3aH-
HOI Ha cxeme MoWHOCTK. MoacTPO_UHBIN
peavcTop RY moxert 6uiTe nwboro Tuna,
OOHaKO ero HOMUHan OONXKEeH COOTBETCT-
BOBaTb yKa3aHHOMy Ha cxeme. Mpu MeHb-
eM HOMWHane HanpsaxeHue, CHYUMaemoe
C ABMXKa NOACTPOENHOro peswucTopa,
MOXET OK33aTbCA HEeAOCTaTO4YHBIM ANA
OCTAHOBKWN M3MEHEHWA APKOCTH CBEYEHUS
namnel EL1 Ha ee muHumyme. Cnutukom

CONPOBOXAATLCA Haanuceo "AC™. YMmeHs-
warbk eMKOCTE KoHaeHcaTopa C2 He cne-
nyet, 370 npueeger k cboam B pabore
asTomara. A yBENUHEHWUE €0 EMKOCTU — K
nanuwHemy Harpepy ctabunutpoda VD2 m
K pOCTy NoTpebnaemoro oT ceTu Toka.
310t ctabunmtpor (KC512A) MoxHO
3aMEHUTL APYIMM C HANpsKeHem ctabu-
nusaumu okono 12 B, Hanpumep, 08144,
W naxe HEeCKONbLKMMW COeOWMHEHHBLIMUW
NOCNenoBaTenbHO CTABUNUTPOHAMKM Ha
MEHBLIEE HANPAXEHWE, AAIOWNMK B CYyM-
Me HyxHeie 12 B, Hanpumep, nsyma
KC162A. Kak nokasana npaktuka, MUKpO-
cxema K145AN2 npexpacHo paGoTaeTt npu
TAKOM HaNPMKEHUW NUTAHWA, XOTA HOMI-
HanbHOE ANA Hee 3HayeHne — 15 B.
Aurope KA5216 moryT BeiTe 3aMeHeHk!
OPYruMK TOW XXe cepun mnnu NioBsivmy ma-
NOMOLUHBIMKY KDEMHWEBLIMK, HANpUMep
KA102A. 3ameny avony KO209A Heobxo-
oMo nopbupate cpean AWOOOB C He
MEHbLWMMK, YEM Y HEFD, 3HAYEHUAMW A0-
NYCTUMBIX NPAMOro TOKa 1 0BpaTHoro Ha-
npsxerus. BmecTo ceetoavona AN307KM
nogonaetr nobor OTEYEeCTBEHHbI WK
MMNOPTHBIM, oBnapalowmin A0CTaTONHOM
APKOCTLIO CBEYEeHWA NPpu Toke 1...2 MA,
OnemeHTel Mukpocxemsl K561TN1
o6napaloT xapakTepuctukamu nepe-
KNIOYEHWA C MMCTEPE3NCOM, CBOWCTBEH-
HbIMW Tpurrepam LUmuTTa. YpoeeHs Ha-
NPAXEHWA HAa WX BLIXOOE WM3MEHAETCH
CKa4ykoM NpU CamMOM MEONEHHOM W3me-
HEHWW BXOAHOTO HANPAXEHWS, 3TO NOBLI-
waeT 4eTkoCTe paboTsl yCcTpoicTea. Mm-
NOPTHLIA aHanor aToM MUKPOCXEeMbl —
CDA4093 (Gykebl B 0603HaYeHUN MOryT
GbiTe APYrvMKU, OHW 03HAYAIOT €€ M3roTO-
BuTEnsa). He pekomMeHaoyeTcs 3aMeHaTb
Tpurrepsl WmutTa 06biuHBEIMU NOrvve-
CKUMW 3fIEMEHTamK, Hanpumep, WUMein-
wMMUca B Mukpocxeme K561J1A3 u ee
aHanorax.
W3rotosnexHelit aBTopom asTtomar
NOMELLEH B KOPNYC OT "CEeTeBOro ananre-
pa" pns 6ecwHyposoro TenedoHa. Ha

paTtHO unu GUKCUPOBATLCA Ha

SB1

+12B

Obwy

Puc. 2

NPOMEXYTOYHLIX YPOBHAX, YyxXe Npoias
MakcumMym (muHumym). Ona yno6ertea
HanaxweaHus B Tabnuue npuseneHb!
YPOBHW HaNPsxXeHWs B KOHTPOAbHBLIX TOY-
Kax npubopa Npw ero paanuyHbIx COCTOR-
HUAX: H — Huzkuit, B — eeicokuii, T — no-
CTENEHHO YBENWYWBAILWIACS, ol no-
CTeneHHo ymeHbwawwwics, V- — um-
nynsc.

ABTOMAT MOXHO MCMNONL30BaTL U Ge3
Aativka asguxeHus. [na ynpasneHus um
BPYYHYID OOCTATOMHO BMECTO KOHTakTOB
pene aatyMka noaknluYvTb, Hanpumep,
FEPKOH, KOHTaKTbl KOTOPOrQ 3aMkHyTbl
nopn AEeNCTBUEM MAarHnuTa, yCTaHOBNEHHO-
ro Ha BXOOQHOW OBEPW, W pPa3MbIKAKOTCH
npu ee OTKPoiBaHUK. I3TO MOXET BbiTe U
0BbINHAA KHOMKA C PA3MbIKAKOLLMMUCS
KOHTaKTamMu, Ha KOTOPYK cneayer Ha-
XaTh, BXOOAA HA NECTHWYHYIO NNOLWAEOKY.
Ceetoamonom HL1 3Ty KHOMKYy MOXHO
NoaCBeYVBAaTh.

470661 MCNONB30BaTE KHOMKY C 3aMbl-
KAWWUMKNCA NPKU HaXaTuu kKOHTaKTamu,
cxeMy npubopa cneayetr W3MEHUTb B
COOTBETCTBMM C puc. 2. InemenTl HL1,
R3, R6, VD3, VD4 u VT1 He ycranasnu-
BatoT. Llene nogceerkm kHornkw SB1 u3
CBETOAMOQA M pe3ucTopa npw Heobxoam-
MOCTK cobupaioT otgensHo. flamna EL1
6yneT nnaeHo BKMNIONEHA NOCNE HaXaTus
Ha KHoNky SB1 1 nnasHo BeikNo4eHa Npy-
6nuauTensHo vepes MUHyTy nocne ee
OTnyckaHus. Ecnun 3apepxka BLIKNOYEHUR
He TpeGyeTcs, emkocTb koHpeHcaTopa C4
MOXHO yMeHbLinTe 40 0,01 Mk®, 3ameHns
OKCMAHBIA KOHOEHCATOP Kepamu4eckum
WK NAGHOYHLIM. =



UHanKaTop CeTeBoro HanpsXxeHus

Ha LM3914N-1

A. BYTOB, c. Kyp6a Sipocnasckoii 061.

WHOMKATOpE CETEBOro HanpsXeHus
B y0o6HO NPUMEHUTE NUHENKY U3 00bI-
HBIX CBETOAMOAOB, PAcnNONOXEeHHbIX Ha
NPAMOI MAHUM UK HA Ayre OKPYXHOCTW,
WMWTUPYR LLIKANY CTPEeNnoYHOro wuamepu-
TensHoro npubopa. CunTbiBaHne nokasa-
HWIA TAKOrO WMHAMKATOPa NOYTM Tak xe
ynoBHO, kak cTpeno4Horo. MNpumeneHwe
CBETOAMOAOB PAa3HOro LBeTa CeeyeHus
npuenekaeT BHUMaHWE NPW BO3HMKHOBE-
HUW HELITATHBIX CUTYaumit. 3a nokasaHus-
MW TAKOro WHAMKATOPa MOXHO CNeavTb
NpY NNOXOM OCBELLEHUW U CO 3HAYUTENL-
HOFO PAcCTORHWA.

HanNpsXeHWa, "pacTarMean” wkany npu-
6Gopa. CrabunutpoH VD5 orpaHudueaet
0o 6eaonacHoro ANA Bxona MUKPOCXeMel
3HAYeHUs BCEerna BO3MOXHLIE B CETW
KpaTkoBpeMeHHule BeIOPOCH Hanpaxe-
HWA.

EMKOCTE CrnaxvBalowero KoHaeHca-
Topa C5 seifpaqa Takow, 4To amnnuTyna
NYNbLCAUMIA BEINPAMNEHHOTO HaNPaAXeHUs
[OCTAaTO4Ha NS TOro, 41o0bl NPY Npome-
KYTOYHBIX 3HAYEHUAX CETEBOro Hanpaxe-
HWS CBETWNCHA HE OAWH. a ABa COCEenHWX
cseToanona. 310 yBEeNMHMBAET TOYHOCTh
OLEHKMW HanpaxeHua "Ha rnas”,

€T BepOATHOCTL NPoB0s NO NOBEPXHOCTH
neYaTHoOM NNaTe! Mexay TOHKMMK Kpaamun
NPOBOAHUKOB, uMerowwmx Bonblyio pas-
HOCTb NOTEeHUManos. B NpombllLNeHHbIx
npubopax a3ty npobnemy pewatT He
TONBKO YEENWYEHMEM 3a30DOB MEXAY
NPOBOAHWKAMM, HO 1 CNEeLWansHO Pacno-
NOXEHHBIMW Ha NYTK BO3MOXHBIX NOBEPX-
HOCTHBIX NPOGOEB BO3AYLHbLIMW NPOME-
KYTKAMMK B AMINEKTPUKE NNaThbl.
Peauctop R1 xenatensHo WMCNOMNL30-
BaTh NPOBONOYHLIA WMAW CReunanbHbIn
WMNOPTHLIA B KOPNyce mMaToBO-Ceporo
userta. Peauctopel MJAT u nopobHele
30eCk HeNPUroaHel. Vix NPOBOARLLMIA CNOW
MOXET nporopeTe A0 obpbiea yxe nocne
HECKONbKMX BKOYEHUIA npubopa B CeTk.
MopctpoeuHsin peanctop R4 xena-
TeNbHO WCNONbL30BaTL MHOrOOBOPOTHLIN,
Hanpumep CN5-22 MNopctpoeyHsie peav-
ctopel CMN3-38 v apyrve B OTKPbITOM
ucnonHeHun ana atoro npubopa He non-
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Cxema npennaraemoro wHaukaTopa
npepcragneHa Ha puc. 1. OH BoinONHeH
Ha mukpocxeme LM3914N-1, npepncras-
nsowein coboi npeobpasoBaTenk NOCTO-
AHHOrO HaNpPAXEHWA B OECATUNO3ULMOH-
HbB koA. BeixOob Mukpocxembl aonyc-
KawT HenocpeacTeeHHoe, Be3 orpaHuyn-
BAIOWMX TOK PE3nCTOPOB, COEANHEHWE C
Karofamu CBeTOAMOA0B, aHOOkLl KOTOPbIX
COEAVHEHLI C NMKOCOM WCTOYMHWKA NWTa-
Hus. MNpu HeobxoanMoCTM MUKpOCxema
MOXET YNPasnaTh U BaKyyMHO-NIOMUHUC-
LUEHTHBIMK 1N XKK uHavkatopamu.

BoamoxHa ee paboTta B aByx pexumax:
"HENPepPLIBHOM WKanb!" (YUCNO BKNIOHEH-
HbIX CBETOAMOAOB NPOMNOPUWOHANLHO
BXOOHOMY HANPAXEeHWI0) v "NNasaloLwen
TO4KKM" (BKNIOYMEH TONMBKO OAWH CBETO-
[VOA, HOMEP KOTOPOro NPONOPUMOHaNeH
BXOOHOMY Hanpsixenwi0). B npegnarae-
mom npubope vcnons3osax Gonee ako-
HOMHBIV BTOPOM PeXuM (Ans 3T0ro BelBOM,
9 mukpocxemsl LM3914N-1 ocTasneH
ceobopaHLIM).

MNocTosHHoe HanpsXeHwe, nogasaemoe
Ha BXOA MUKpOCXembl, GopMUpyeTcs u3
NEPEMEHHOID CETEBOro C NOMOLLBID Of-
HONONYNEPWOAHOIO BEINPSIMUTENS 13 OW0-
Aos VDB, VD7. OHO ymeHblwaeTcs Ao He-
OGXOAMMOrO YPOBHSI C MOMOLLBIO Perynu-
PYEMOro pe3ancTUBHOrO AeNVTENR Hanpsa-
xeHua R3R4. BeicokosonstHbi (150 B)
cTabunnTpoH VD4 ycTpaHaeT uabuiTok

Yutute, 4TO B pexume “nnasaiowas
TO4ka" ceeropguon HL1 He racrher npwm
BKAIOHEHUM APYrvX CBETOANOAOE, a NWilb
CBETUT C NOHWXEHHOW APKOCTLIO, MO3BO-
NA8 BWAETL "Hadano” wkans. OH racHer
NOAHOCTLID NV NPW HANPKEHWK HLXE
COOTEETCTRYHILLErO ero CBe4eHuo ¢ Non-
HOW APKOCTLIO.

Peauctopel R7—R9 npeaHasnaqeHsl
ONA BLIPABHWBAHUR APKOCTU CBEYEHWUA
CBETOAMOAOE pa3Horo Tuna. Ecnv e atom
HeT HeobXoAMMOCTW, OT Pe3nCTOPOB
MOXHO OTKas3aTbCsl, 3aMEHMB WX nepe-
Mblykamu, MOXHO W yCTaHOBWTBE Takwe
PEe3nCTOPLI B LENW OPYrMX CBETOANOAOS.

HanpsxxeHue nUTaHua MUKPDOCXEMB W
CBETOAMOO0B NONYYEHO C NOMOLLLIO Bbi-
npamuTens Ha awopax VD1, VD2 c raca-
wumKu koHgeHcatopamu C1, C2. Ono
OrpaHv4eHo A0 HYXHOro 3HadeHus (12 B)
ctabunvtpoHom VD3. Peauctop R1
yMeHbLWaeT 3apafHbil TOK KOHAEHCATO-
poe C1, C2 npu BrnoyeHnn npubopa B
ceTe. Peauctop R2 paspsxaeTr 3TW KOH-
[EHCATOPLI NOCAE OTKMIOHYEHWA OT CETH.

WMHowkatop ©Gbin CMOHTUPOBAaH Ha
nnate w3 NUCTOBOrO0 W30NALUMOHHOIO
maTtepuana 90x<70 mm. Ee doToCHMMOK
NoKasaH Ha puc. 2. JeTtanm pasmeuleHs
Takum 06pas3om, HTO BCE COEAuHEHWS
YA3aN0Ck BLINONHWTE C NOMOLLBIO UX BbIBO-
N0B Y HECKONBKMX NEPEMbLINEK U3 MOHTaX-
HOro NpoBofa HaBecHO MOHTax CHuxXa-

XOOAT M3-338 HM3KUX HaOexHOCTW WU cTa-
BuneHocTH. 018 NOBLILEHWA MNABHOCTH
perynupoBku 1 ee cTabunsHOCTU MOXHO
NPUMEHUTE NOACTPOEYHEIW pPe3ncTop
MEHBLUEro, Yem YKasaHo Ha Cxeme, HOMU-
Hana, BKMIOYME NOCAEAOBATENBHO C HWUM
noaobpaHHbIil NOCTORAHHBIM DE3NCTOP.

KonpeHcatope C1, C2 — nneHoqHsbie
K73-17, K73-24, K73-39 Ha noctosHHoe
HanpaxeHue He meHee 630 B.
MMNopTHBIE aHanoru atux KoOHOeHcaTo-
poB 06bIMHO MeHee HanexHe. OkcuaHee
koHaeHcaTopsl — K50-35 wvinu wimnopt-
Hble. Kepamuueckui konoencatop C4 —
ANA NOBEPXHOCTHOrO MOHTaxa. Ero npu-
naveawT HeNoCPeACTBEHHO K BbIBOOAAM
nUTaHUa MUKpocxemel DD 1.

HOvonsr 1N4007 MOXHO 3amMeHuTb Ha
1N4006, KO243X, KO24740, KO2570.
Crabunutpor R2K — Ha R2M wnu nioboi
[PYro ManoMOLLHBIA C HanpRXeHuem
ctabunuzaumum 140...155 B. Takue crabu-
NUTPOHBI WNPOKO UCNONL3YIOTCA B COBPE-
MEHHBIX KMHECKONHBIX TENEBU30pax, 1 WX
npuobpeTenne 06bIMHO HE BbI3LIBAET NPO-
Gnem. CtabunutpoH 1N4738A mowHO
3ameHuTe Ha KC182U, KC182u1,
2C175U, 2C175K1, KC175U. Nopovper »
TpauaucTop cepuii KT315. KT3102 —
BLIBOA, €r0 3MUTTEPa NOOKNOYAOT K NAK-
COBOMY BbIBOAY KOHpeHcaTopa C5, swison
0a3bl — K MMHYCOBOMY, a BbIBO[, KONMEeK-
Topa ocTtaensiT ceobogHuim. Crabu-
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Mpuem craTten
Bonpoce!

PAOWO Ne 11,2010

consult@radio.ru

nutpod A8150 3ameHsT
[Ba COEOMHEHHBLIX nocne-
nosarensHo ctabunuTpoHa
1N5341.

AHanor  MWUKPOCXembl
LM3914N-1 — LM3914V,
BLINONHEHHLI B KOPNyce
ANA NOBEPXHOCTHOrO MOH-
Taxa. MoponayT u Mukpo-
cxembl LM3915, LM3916.
CeeToavoab! yKa3aHHbIX Ha
cXeme TWNOB nNpw  He-
06X0AMMOCT MOXHO 3a-
MEHWUTE MOBLIMK APYTAMK,
NOAXOAAMMW MO LBETY 1 |
APKOCTW CBE4YEHWA, a Tak-
*e pa3mepam kopnyca. Mx
HE CTOUT pacnonaratb
CNWMLLKOM TECHO, 3TO 3a-
TPYOHWUT WHTEPNPeTaumo
NoKasaHum MHAWKATopa.

Perynvposky v nposep-
Ky wHAvkatopa ypobHo
NPOBOAUTE C NOMOLLBIO pe- |
TYNIMPYeMoro asTOTPaHC-
dopmartopa (JIATP). Ycra-
HOBWMB HanpsxeHue pPOBHO
220 B, noacTpoeyHbiM pesvctopom R4
nobviealoTca, YTOBLI BKMIONEH Ha MONHYIO
ApKOCTL Buin ToNeko ceetopvoa HLS (kax
yxe 6bino ckasado, ceetoauon HL1 npu
3TOM CBETUT "BnonHakana”). Hebonewoe
OTKNOHEHWE HANPAXeHWa OT HOMWHana
OOMKHO NPUBOAMTE K BKMKYEHMIO C He-
BONLLWOIA APKOCTBIO COCeAHUX CBETOaVO-
nos HL4 wan HLB. Oanee, namenss nopa-
BaEMOEe Ha MHAMKATOP HanpAXeHue, oTMe-
HaKT ero 3HaYeHun, COOTBETCTBYIOLLME

cepearHamM 30H CBEYEHWA C MakCcuManb-
HOIN APKOCTLIO KAaXKAOr0 U3 CEETOAMOOOS.
WMEHHO 3T1 3HaYeHUa CReQyeT HanucaTb y
CBETOAMOAOB roToBoro npubopa, Te, 4To
yKa3aHbl Ha Cxeme, — OPUEHTUPOROYHDI.
Cnegyer yuuTbIBaTh, 4TO OEWEBLIE
UMPpOoBbLIE MyNETUMETPEI cepuin 830—838
M3MEpRIOT NEepeMeHHOe HanpaxeHve,
3HaueHWe KoToporo nexuT okono 220 B, ¢
abCcoNTHOM NOrPeLIHOCTEIO, NOX0AALLEN
no 10 B. Noatomy B kavecTse o6pasuo-

BOrO BOMBTMETPA NPV rpa-
AYMPOBKE MHOMKATOPA Xe-
narentHo NoNL30BaThcH
6onee To4HBIM NpuGopom.
PacwupuTe wnm cyanTe
WHTEpBAN 3HAYeHUIA Ha-
MNPSXEHWA, KOTOPLIE NOKa-
3blBaeT WHAWKATOP, MOX-
HO noabopkoin ctabunur-
poHa VD4 cooTBeTcTBEH-
HO C MeHbLWM unv Bone-
WKUM HaNpAXeHWeM cra-
Bunuaaumnn.

Ecnw coeguHUTL BRIBO-
ol 9 v 3 MUKpocxemst
LM3914N-1, wHgwkaTop
cTaHeT paboTaTh B pexu-
Mme "HenpepbiBHas LIKa-
na”, B KOTOPOM OAHOBpe-
MEHHO BKMIOY2IOTCA BCe
ceeToauoabl oT HL1 go
COOTBETCTBYIOLLIErO U3Me-
PREMOMY  HENPAXEHWUIO.
Mockoneky notpebnae-
Mbii  npubBopom ToK B
3TOM CIy4ae 3Ha4YnTEeNLHO
BO3pacTeT, Heobxogumo
YOABOWTL €MKOCTb KOHgeHcatopoe C1 u
C2, a ctabunutpon VD3 cHabauts Tenno-
0TBOAOM Nnowanbio oxono 50 cv®. Ho-
mMuHan pesnctopa RS cnenyet ysenv4nts
00 18 xOM 1 NOBTOPKUTL rPaayMPOBKY CBE-
TOOVOOHON WKANbI

MNpw paboTte € WHAWKATOPOM HYXHO
NOMHWTL, 4TO €r0 3NeMEeHTbl HaxOAATCs
NOA HanpsXkeHuem cetn, n codbniaats He-
06x0AMMYI0 OCTOPOXHOCTL U Mepb! He3o-
nacHoCTy. a

e

. OEMEH ONMBLITOM

HekoTopblie npakTuyeckue coBeThl
NO PEMOHTY coBpeMeHHbix BK

B. MYPA®A, r. Mockea

B HacTtosAuwee spema B lMHTepHete
MOXHO ferko HahT¥ CcepeucHoe
PYKOBOACTBO NO SKCNNYATAUMW U PEMOH-
Ty npakTudeckn nwbdon coBpeMeHHOon
(wdposoii) eupeokamepsl (BK). OBbiu-
HO 3T0 — Habop 4YepTexei 1 3CKU30B ¢
KpaTkum onucaHuem. KoWeuyHo, Takon
MHOOPMaLMKU MoXeT GbITe NOCTATOYHO
ana Toro, 4to6el NOMOuYL Yenoseky,
pemMoHTUpylowemy BK. OnoHako cnepyet
AaTe HEeCKONbKO PeKOMEHOauwi, KoTo-
PbI€ NO3BONAT COKPATUTE BPEMA DEMOH-
Ta u u3bexars AONONHWTENbHLIX NPO-
Hnem.

Mpexae ecero 06paTvm BHUMaHWE Ha
OTCeK NEHTONPOTAXHOrO MexaHusma
(NNM). Yro6ul mobpartscs 00 Hero wu
3aMEeHWUTL Kakylo-Hubyae Aetans, npu-
Aervca pasobpats scio BK.

He 3abuigairte o Tom, 4to BK — aTo
YCTPOWCTBO € NNOTHOM KOMMNOHOBKOWM
AeTanein. v NPakTUHECKN K KaX 40N naHe-
7V KOpNyCa C BHYTPEHHEN CTOPOHLI NPU-
KpenneHbl opradbl ynpasnedus, Nnatel ¢
MUKpOCxemamu, KK gucnnew v apyrue

AeTanu, KOTOpLIE, B CBOK o4epegp,
COeAuHEeHb! mexay CoBoM paznuyHbimMuK
KPenAeHWAMY 1 COEOMHUTENbHBIMK Ka-
Gensamu. Pa3bupate BK HyXHO 04YeHb
OCTOPOXHO, BbIKDYYMBAA BWMHTBLI OOHO-
BDEMEHHO Ha HECKONbKUX NaHensx Kop-
nyca. Heobxoaumo 0cobo BHUMATENBHO
OTHECTUCh K COedMHWUTENbHLIM Kabenam
W NPOBOAAM NUTaHWA, 4TOBLI M3BexaTth
NoEpexaeHuin.

3HauuTenbHas TPYAHOCTL Npu pas-
Bopke MOXEeT BOZHUKHYTL npwv oTKAKYe-
HUW ABYXKOHTAKTHOrO pasdbema NUTaHua
XK pucnnes oT ocHoBHOW nnaThl.
Nouyemy-To NnpomasoguTeny penawt 3ToT
Pa3beM HaCTONLKO TYrWUM, 4TO Npw nep-
BOW e NONbITKE Nerko 0TOpPBaTh OT Hero
npoeopa. Ero, KOHe4YHo, MOXHO 1 He Tpo-
faTb, OAHAKO 3TO CYWECTBEHHO 3aTpya-
HWT panbHenwyio pasBopky, v notomy
HAaCTOATENbHO PEKOMEHOYK NOTPaTWThL
BPEMA U pPa3beM BCE K€ OCTOPOXHO
OTKMIOYUTE.

Mpu 3amene papvopertaneit s BK
BHOBb NPUNaAHHLIA 3NEMEHT CO CTOPO-

Hbl  KOHTakTOB 00R23TeNnbHO HYXHO
NOKpbITe NMGO NNACTUKOBOW NNEHKOM,
n16o uanownakom. Takas HeoBxopu-
MOCTb TOXE CBA3aHa C NNOTHOM KOMNO-
HOBKOW.

He cnepyet 3abuiBate 1 06 aHTuCTa-
TMYeckux BpacneTax Ha pykax, Tak Kak
HENOCPeaCTBEHHOMO KOHTAKTa C MUKPO-
cxemMamm He nabexats.

B pancHeiiwem npu c6opke BK yna-
NAWTE NbiNb W rpasb (0coBeHHo 3To kaca-
erca JINM). AkkypaTHO oO4MCTUTE 06b-
EKTWUB MaTepYaTbiM TaMMNOHOM, CMOYEH-
HbIM CNVPTOM. Bo MHOrux mogensx BK
€ro BHeWHAs nuH3a BO wabexaHue
NOBPEXAEHWA W 3arpasHeHVws pacnono-
xeHa B rnybuHe kopnyca, 4To cylue-
CTEEHHO 3aTpyOoHseT ee uuCTKy B
cobpaHHoM BUae.

W, HakoHeu, HenocpepcTBeHHO O
cbopke. [na coenovHenws petaneit w
HacTten kopnyca BK npwmeneHo we-
CKONbKO BWAOB BUHTOB, PA3fiMyatoLLIUX-
CA paaMepamu, UBETOM u pesbboi.
HekoTopeie BUHTLI, Ha NepBbii Barnag,
NOXOXW, N NX NErko MOXHO NepenyTaTs.
B pesynetate mexay aetanamm Kopny-
ca moxer obpazoeaTsca 3azop. Jaxe
€cnu oH v HeGonbLwoil (He Gonee TpeTu
MUANWMETPa), Ho oka3anca e6AWan
NM, a1o B kKoHUe KOHUOB HAPYLWIMT ero
paGoty us-3a nonagavus Tyna nbinaw.
MoaTomMy, 4ToGbl He BOIHMKNO Takux
npobnem, noneayitecs CEePBUCHBLIM
PYKOBOACTBOM, rae noapobHO onucaHo,
KaKWe BWHTHI, KakKoro uBeTa, ¢ Kakoi
peasboit 1 B kakoe OTBEPCTUE BBUHYW-
BaTb. H



YHuBepcanbHbiii MOAYNb YNpaBaeHUs
aneKTpoHarpesaTesibHbiM NPMOOPOM
. XJINBEHKO, r. XXentbie BoAbl, YkpanHa

HanHoe ycTPOWCTBO ynpasnsieT 3NeKTpoHarpesarefibHbiMn npu-

bopamu,

apyrom oborpesaeMom obbekTte C 3a0aHHOMN.

cpaBHMBasi TeKylWyio TeMnepatypy B MOMEL|EeHUN unu B
Ero ocobeHHOCTHM —

BO3MOXHOCTb 334aBaTh HEAENbHbINA rpadnk nameHeHUs NoOAAREPXN-
Baemoli TeMneparypsl ¢ AUCKpeTHOCThIo 1 yac, Hanu4ne camonwar-
HOCTUKM, NPOrPaMMUPYEMBbIi rTMCTepe3uc perynsaropa.

LITOBLIE 3NEKTPOHArPEBaTENBHLIE MPW-
60pb!, B TOM YUCNE NPeAHa3HaYeHHbIe

HWA TemnepaTtypel BoAbl B Oakax, Haile
scero 060pya0BaHs! NULL NPOCTENLMMN

YCTAaHOBWTL ¥ NOAOEPXUBATE OQHO aHaye-
HUe TemnepaTypsl. 3TO NPUBOAMT K W3-
NUWHEMY pacxony 3NeKTpo3Hepruw.
Bener gHem, korga nioged B KBaptupe
06b14HO HeT (oHn Ha paboTe unu ysartcs),
poBCe He 0Ds3arencHo BKAOYATb 3NeK-
TPUHECKOE OTOMMEHWE Ha MONHYI MOLL-
HOCTb. [lavHble AOMWKKM uenecoobpasHo
WHTEHCWBHO OTannueaTe TONLKO nepen
npuUesaoM X039€B B BbIXOAHbIE AHW, 3 B
ocTaneHoe Bpems Nulb NoAAEepXuBaTb
nnlocoeyl Temnepatypy. B oTcytcTBue
notpebureneih He obazaTencHO U BOAY B
anekTpoHarpesBarTene Aepxarh ropaYve.

B npennaraemoii CTaTbe onucaH 3nekT-
pOHHBIA 6ok, n3baensowmii o1 Heobxoam-
MOCTI NOCTOSHHO BPYHHYIO BKIKO4aTb, Bbl-
KNIO4aTe W perynvpoBatk pexum paboTsl

pns oborpesa NOMELLEHWIA 1 nogaepxa-  TepMoperynatopamy, nosBONAoWWMN oaHodasHoOro 3NeKTPoHarpeBaTentHoro
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TennooTeog VS1

Puc. 2

npubopa. O ByneT 310 Aenatb CamocTon-
TenbHO, U3MEHAA TEMNEPATYDPY B 30He pe-
rynMpoBaHns COrMacHo BBEAEHHOMY B Ma-
MATb HeAEeNEHOMY NOYacoBOMY rpaduky.

Texnuyeckue xapakTepucTUKKU

YUCNo 20H perynupoBanmna . ... ..... .. 1
WHTepean uamepaemon tem-
nepatype, °C ............ -25...125
WHTepsan noanepxusaemoin
Temneparypst, °C ............ 0...85

MakcumaneHas Temnepartypa,
orobpaxaemas Ha MHAWKA-
TORERG M . o e o 100

OuckpeTtHocTe uHavkaumm, °C ... ... 0.1
WHTepBan uameHeHws wupw-

Hbl 30HbLI rTMCTEpeanca, °C ... .. 0..10
AuvckpeTHoCTb yeTaHoBkM Noga-
AEPXVBAEMOI TeMnepary-
Pbl W LWMPWHBI 30HBI FUCTE-

PEaMCaE . ol o 0,1

MapameTpel Harpeearens
Hanpsxewwe, B . .......... . 220
Toxk, A, HeBonee .. ........... 4*

*3707T TOK MOXET ObiTb yBENMyeH npy yee-
NUYeHUY NAoWaaun TennooTeoaa CUMHUCTOPa
WM 3aMEHE CUMICTOPE AOCTaTO4YHO MOLUHBIM
BNEKTPOMArHUTHEIM pene.

B npuBope npeaycmotpena dyHKuMs
camoguarHoctuku. Mpu nwb6oin Hewc-
NPaBHOCTK, B TOM YUCNEe OTKa3e JaTdimka
Temnepartypsl, pabota Harpesartens 6no-

KMpYeTCA [0 YCTPaHeHWs Henonaaku.
MpenycMOTpEH KOHTPONE TemnepaTypsl
TENN0OTBOAA KOMMYTUDYIOLLErO Harpeea-
TeNb CUMWCTOPA C aBTOMaTUHECKWUM
BKNIOYEHWEM W BbIKIO4EeHeM ero obayea
ANa NnoAnepxaHvsa ee B DoONYCTUMBIX Npe-
nenax. Ecnu Temneparypa Tennooteopa
npesbicuna 60 °C, cuTyauma cuutaertcs
aEapuiHOR 1 Lenb HarpesaTens aeToma-
TUNECKUM Pa3MbIKaeTCAa.

Cxema mopyns nokasaHa Ha puc. 1.
OH NocTpoeH Ha pacnpocTpaHeHHOM MUK-
pokoHTponnepe ATmega32, KOTOpLIA Bbi-
NOMHAET CNEAYIOLME OCHOBHbIE QyHKUMN:
onpoc gatunkos Temnepartypsl DS18B20,
NOAKMIOYEHbIX K padbemam XP1 u XP2,
B3aMMOOENCTBME C MWKPOCXEMOI 4acos
peansHoro spemern DD2 v ¢ XKW HG1,
obpaboTka Haxatwini Ha kHonku SB1—
SB6, ynpaenerue cumuctopom VS1, kom-
MYTUPYIOLLIMM HarpeBaTens.

Mepebiit patavk Temnepatypsl — Bbi-
HOCHO®, NpeaHa3Ha4YeH AR w3mMepeHus
TeMnepartypbl B KOHTPONMPyemMoM obbe-
me. BTopoih 3akpenneH HWa Tennooteoge
cummucTopa VS1 u cnegur 3a ero Temne-
patypori. Homepa KOHTAaKTOB pa3zbemos
XP1 1 XP2 1 ux HasHaueHue COBNanaioT ¢
HOMEPaMK 1 Ha3Ha4YeHWEeM BbIBOAOR OaT-
4mkoe DS18B20. Ceasb 0aTiMKoB C MUK-
POKOHTDOMNEPOM OPraHu3oBaHa Mo WH-
Tepdency 1-wire. UHbOpMaUVOHHbIE nu-
HUKW WHTepdeica CoeamHeHbl C NNKCOM
NUTaHWs OaTYMKOB peauctopammn B3 u R4.

padumyeckuii XKKWM HG1 vmeeT akpaH
C paspewennem 128x32 To4kKn, conepxuT
BCTPOEHHLIV KOHTponnep v Tpebyetr ana
cBoei paboTbl TONLKO OAHO HANPAXEHWe
nutaHna 5 B. CBA3L ¢ MUKDOKOHTpOAne-
pom — no uktepdeiicy TWI (IC), ans op-
raHn3auuu KoToporo HeoBxoaumel BCero
nge curHaneHele nuHuKn: SCL u SDA (cooT-
BETCTBEHHO BbIBOALI 19 1 20 MVUKDOKOHT-
ponnepa).

Ana noaceetku XKW npumeneH cne-
UWanbHbIn CBETOAMOOHLIA Moayne ELT,
nuTalwmincs Tokom 30 MA oT MUkpocxe-
mbl DA, BKNKOYEHHOM No cxeme cTabunu-
3aTopa Toka. TpaHaucTop VT2 no curHa-
Nam MUKPOKOHTPONNEPA 3aMbIKAeT 1 pas-
MbIK@eT Lenk MOAYNs NOACEETKW, BKNIO-
4asa 1 BLIKIOHAA ee.

Mo Tomy xe uHTepdeiicy, yto u XKW,
CBA3aHa C MUKPOKOHTPOMNEPOM MUKPO-
cxema DD2, oTrcuuteiBalOwas Tekyuiee
Bpema. Ee TakToBbli reHepartop crabunu-
3MPOBAH KBapLUeBbIM peaoHaTopom ZQ1, a
nutuessln anemeHt G1 oBecneuvsaer
6ecnepeboiiHbIin CHET BPEMEHU NPU Bbi-
KJIOYEHHOM NUTEHUW BCErO MOOYNA.

KommyTaTop HarpesaTtens noctpoeH Ha
TpaHnsuctope VT3, ontocumumctope Ul u
MOoLHOM cumucTope VS 1. O BkoueHun Ha-
rpeeaTtens curHanuaupyer ceetoamon HL7.
OnTocuMucTop oBecnedmBaeT ranseaHuye-
CKYI0 passsaky Mexay YNpasnsiowmmm m
CBS3aHHLIMW C CETbI0 WCMOAHUTENLHEIMA
uenamu. OH cogepxwr yaen, obecnesveaio-
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Puc. 3

WK OTKPLIBEHWE CUMWCTOPA TONBKO B MO-
MEHTbLI NePex0aa CeTEBOro HaNPXKEHNA Ye-
Pes HyNeeoe 3HaqeHue. 3TUM 3HAYUTENBHO
CHWXEHa WHTEHCUBHOCTL CO3[aBaembix
KOMMYTaTOPOM 3NEKTPOMArHUTHbBIX NOMEX.
Tok wanysalowero avoaa onToCUMUCTOPa
crabunuanpoeaH Mukpocxemon DAZ.

Lns ynpaenexws moaoynem v BBOOA B
Hero HeobGxogumol uHdopmaumn npea-
Ha3HaveHbl kHonkw SB1, SB2, SB4 1 SB6.
Onpoc 1x COCTOSHWA MUKPOKOHTpOANEp
npown3soauT ¢ nepwogom okono 0,6 c. O
HaXarun CBUOETENbCTEYET HU3KWIA ypo-
BEHb Ha COEANHEHHOM C AaHHOW KHONKOWM
BXO[E MUKPOKOHTponnepa. Knonkw SB3 u
SB5 — ecnomorartencHblie. Haxatuamu Ha
HWX PErynupyioT KOHTPacTHOCTL u3obpa-
*eHnsa Ha XKKW.

TpaHaucTop VT1 ynpaenser nogknio-
YEHHbIM K pasbemy XP4 manorabapuTHeim
BEHTUNATOPOM, O6AyBalLWIMM TENNOOT-
80 cumucTopa VS 1. BeHtunatop pomkex
ObITb Ha NOCTORHHOE HanpsxeHve 12 B u
¢ norpebnsiemMbim TOKOM He Gonee 0,15 A.
OH BrNIO4AETCA NPpY TEMNepaType Tenno-
oteoga 47 °C v esiknouaetcs npu 44 °C.
Ceetoanog HL1 curHanuaupyeT, 4To BeH-
TUNATOP BKNOHEH.

Ceetoguonbl HL2—HLE nopaior cur-
Hanol 06 owwbkax B paBote anemeHTOR
Moaynsa. HaasaHua atux anemeHToB ume-
HOTCA Ha CXeMe, OHW e HAHECEeHL! Ha Na-
Henb npubopa paaoM co ceeTooMoaamu.
MNpwy 0BHapyxeH no6oii ownbku Harpe-

BaTENb HEMEANEHHO BLIK/IIOYAETCA, @ BEH-
TUNATOP BKNo4YaeTcA. BikniodeHwe cee-
Topmopa HL3 o3navaeT, 4yTo TenncoTeoq
cummctopa VS1 Harpencs eeiwe 60 °C.
MNuTaHne ManoMOoLHbLIX Y3N0B MOAYNsS
npowssoauTca oT cetn 220 B, 50 My ue-
pe3 noHwxawwwin Tpadchopmatop T1.
HanpsxeHve ero 06motku Il, Beinpamnex-
HOE anogHbiv mocTom VD1, nocTtynaet Ha
WHTerpancHole crtabwnuaartopsl DA1—
DA3. HecrabvnuaupoeaHHOE BbLINPAM-
NEHHOE HanpsxeHwe NOAaHO Takxke Ha
pa3wem XP4 ons nuTaHua BEHTUNATOPA.
Mopayne BeINONHEH Ha ABYCTOPOHHER
ne4aTHoM nnarte pasmepamu 167x125 mm
W3 CTEKNOTEKCTONUTa TOAWMHOW 1,5 MM.
MeyaTHbIe NMPOBOAHWKW BEPXHER WU HKX-
HEW CTOPOH NNATLl W PACNONOXEHWE 3ne-
MEHTOB Ha HKX NOKa3aHbl COOTBETCTBEHHO
Ha puc. 2 v puc. 3. NepexogHule oTeep-
CTUS, B KOTOPblE HEOBXOAWMO BCTaBUTH
NPOBONOYHbLIE NEepPemMbINKY, NPONane ux C
NBYX CTOPOH, M300paxeHsbl 3annThiMu.
Peaunctopul (3a uckniouenvem R11,
R13 u R28) — tunopaamepa 0805 ans no-
BEPXHOCTHOrO MOHTaxXa. Takoro e KO-
CTPYKTWBHOIO WCNONHEHWA KOHOEHCATOo-
pbl, KPOME OKCWAHBLIX M NMneHoYHoro C9.
TpanaucTopel VT1—VT3 1 Mukpocxemsbl
DD1, DD2 Takke B KOpnycax onsa nosepx-
HOCTHOro MoHTaxa. [ins anementa G1 Ha
nnarte ycTaHoBAEH AepXaTens.
Tpauchopmatop T1 — rortoeslit
TSZZ2 4\005MP. Ero o6moTka Il paccum-

Tana Ha Tok 0,27 A 3axume XT1—XT4
W3roToBneHb u3 BuHTOB M4, XP1—XP4 —
U3 WThIpEBbLIX KOnogok cepuu PLS. B
kavyectee HL1—HL7 npumeHexbl ceeTo-
Avoaer ¢ gvameTpom kopnyca 3 mm. Uger
WX CBEYEeHWS MOXHO BuIOpaTb CaMOCTOR-
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TentHo. KHonkw SB4 v SB6 — manoraba-
pUTHBIE € pasmepamu kopnyca 6x6 mm,
ocTaneHble — 12x12 mm.

Moaynb noaceeTkn EL1 MOHTUPYIOT Ha
nnary c 3azopom 1 MM, KoTopbiv obecne-
YMBAKOT AMSNEKTPUYECKUMK Npoknanka-
My Takon TonwmHel. XXKKW HG1 nnoTHO yk-
nagpiBalT Ha Moayne NOACBETKA CBEPXY.
Cuvmuctop VS1 ycranaenueawT 4epes
CNIOAAHYID NPOKNapky Ha pebpucTeiin
ANoOMUHUERBIV TENNOOTBOA, pasmepamm
80x50x35 mm (puc. 4). OteeneHHoe ona
HEro MEeCTO OrPaHUYeHOo Ha puc. 2 WTPUx-
NYHKTUPHOR nnHven. PRAoM ¢ CUMWUCTO-
POM Ha TENNOOTBOAE KPENAT AaTHUK TEM-
neparypsl, CMa3ae MecTo ero YyCTaHoBKW
Tennonposoasiwen nactor. Jartuvk nog-
KNHO4YaKT XryToM M3 Tpex NPoBoAoB K
pa3vemy XP2.

Mnata ycTaHoBnNeHa Ha CTOMKaxX BbiCO-
Toit 10 mm B kopnyc Z46 npowasoacTea
dupmbl KRADEX. MpeneapwtencHo Heob-
X0AMMO NPOCBEPNNUTL W BIPE3aTth B KOPNYy-
ce OTBepCTMA ONA WHAMKATOPA, KHOMOK W
ceetoamonos. B Bokoeelx cTeHkax kKoprnyca
B pai0He pacnonoxeHws TennooTeoaa
CHMMWCTOPA MPOCBEPNEHLI HECKONBKO PA-
[0B OTEBEPCTUA AMamMeTpom 3 MM ona Npo-
X0Aa oxnaxaawero so3ayxa. MNpw ynpae-
neHWn 3NeKTpoHarpesatensHuiv npubo-
pom MoLHocTeio Gonee 1 kBT HeoGxoaumo
YCUNUTE NeYaTHbIE NPOBOOHWKKM, NO KOTO-
DbiM TEHET TOK HArPEBATENA, HANASAE Ha HUX
obbiyHbIE NpoBOAA ceyeHrem 1,5 mm®,

MaroToBneHHbIN MOayne NOCHe TLia-
TENBLHOW NPOBEPKW MOHTaXa CnegyeT noa-

KNOHUTE K ceTy Dea Harpyaku v NPoBeEpUTb

Hanu4ue HanpsaxeHua 5 B Ha ewixoge
vHTErpaneHoro crabunusaropa DA3. Te-
nepb MOXHO NPUCTYNUTL K NPOrpamMmMupo-
BaHWIO MWKPOKOHTponnepa. Onsa atoro
noaxno4atoT Kk paswemy XP3 nporpamma-
TOp, NPenHasHaYeHHbI M8 MUKDOKOHT-
ponnepos cemenctea AVR.

MNpexne Bcero 3anucblBaem B Npo-
rpaMMHy0 NaMaTbk MWKPOKOHTpONnepa
koLl u3 daina t cpu.hex, a 3atem — B
ero EEPROM w3 canna t cpu.eep. [anee
HeobX0OMMO 3anporpaMMupoBaTth cne-
Ayowyo koHdurypaumio (fuse bits) muk-
POKOHTPONNEpa:

CKSEL3—CKSELO — 0100 (BHyTpEH-
Hwit RC- reHepatop 4actoton 8 MIu);

CKOPT — 1;

SUT1, SUTO — 10 (3agepxka crapta
65 mc);

BODLEVEL — 0 (nopor cpabartbisaHus
OETeKTopa MNOHWXEHWA  HAMNPAXEHWS
nuTaxua 4 B).

Mo 3asepweHnn NPoOrpaMMUpoBaHus
NpoOrpamMmMaTop OTKMOYET OT MOAYNA.

B HopmansHo pabortaiowem mMogyne
ceeTopuoasl HL2—HLE aonxHbl 66iTe NO-
raweHsl. Ecnu kakoin-nnbo 13 HUX CBeTuT-
CH, NPOBEpPLTE COOTBETCTBYIOWMIA 3ne-
MEHT M NpyY HeobXxoAMMOCTWU 3amMenuTe
ero. Ha vHamkatope HG1 ponxHa GbiTh
BbiBEAeHa uHdopmauma, nogobHas noka-
3@HHOW Ha pyc. 5.

MNpwn NnepeoM BrIKOYEHWM YaCkl MOOYNA
MOMYT He WATW, Tak Kak ux Heobxoanmo
3anycTuTe, NpPeaBapuTeNtLHO YCTAaHOBWE
npaswnebHOe Bpems M naty. Bass B pyku
AATHUK TemMneparypbl, NOAKNIOYEHHLIN K
pasvemy XP1, MoxHo Habnogats 3a ua-
MEHEHWEM erc NokasaHui Ha VHAKKaTO-
pe. KHonkamu SB3 1 SB5 yctaHasnueaem
HEOBX0AVMYIO KOHTPACTHOCTL WHAWKATO-
pa. Mix HeoGxoaumMo yaepxvBaTe HaxaTbl-

MW OOBONbHO OONro, Tak Kak KOHTpacT- i

HOCTb MEHABTCH O4EHb MENNEHHO.

MoakMo4vE K MOAyMo AnA NpoBepkn
Harpeeatens mowHocTeo 0,5...0,7 kBT u
M3MEHSAA TeMnepaTypy Nartyivka, MOXHO

HaBNI0AAaTL, KaK HarpeBaTens BKIIOYAeTCs |

I

M BBIKMIOYEETCA NPy ONpeaeneHHbix 3Ha- |

YeHnax Temneparypel. 3atem neobxoam-
MO BbITOBLIM DEHOM HarpeTs TENNOOTBOA

cummucTopa v y6eauTtbea, 4To ero obaye |

BKNKOYAETCH W BLIKNOYAETCH, @ NpW Tem-

nepatype ebiwe 60 “C npoucxonut asa- |

PUIHOE OTKNIDYEHWe Harpesarens.
Ocrtaetca ¢ nomouwsio kHonok SBIT,
SB2, SB4, SB6 3anath HyXHLIE PEXVMbI
paboTel Nnpubopa. HaszHauyeHwe KHONOK
cnenylowee:
SB1 — BbIxOg 13 TEKYLLETO MEHIO MK

nepemMmeLlleHne BNeso No pa3pagam Ywcna |||

Ha MHOWMKETOPE;
SB2 — pewxeHue BBEpx NO NyHKTam

MEHKD WAK YMEHbLUEHWE 3HAa4YeHWA Ebl- |

6paHHOro paspaaa;

SB4 — pBuxeHWe BHW3 N0 NYHKTam |

MEHIO UMK YBENUYEHUE 3HAYEHVS BbIOPAaH-
HOrO paspana;

SB6 — BbLI30B rMaeHOro MeHw, esoq ||
YCTAaHOBNEHHOrO 3Ha4YeHua napamertpa, ||
nepemMmelieHue Bnpaso No paspagam 4nc-
na Ha wHpukarope.

BbI30OE rNaBHOro MEeH NPOM3BOAUTCH |

HaxaTtnem Ha kHonky SBE, korpa mopyns
HaxoouTcA B pabouem pexume (Bug, uH-
Aukaropa cooTeeTcTByeT puc. 5). Harpe-
BaTENb, ECNM OH BbIN BKMIOYEH, BRIKNKOYAT=-
CA, 8 H8 WHOMKATOPE NOABUTCA CNWMCOK
CneayoLmx MEeH:

"Aata v Bpems” — nNO3BONSET Npa-
BWNbHO YCTAHOBWTL Yachl U KaneHaapb Mo-
ayns. Cuctema cueta Bpemeny — 24-ya-
cosan. Bce BBOOMMBIE 3HAYEHWA OOMXHbBI
BbITb OONYCTUMBIMK (HENB3A, HanpumMep,
3apnaeatb 25 vacos vnu 30 despans), uHaqe
OTCHeT BPEeMEHW W AaTbl NOWOET Henpa-
BUNbLHO. 3aBEPLUAIDT YCTAHOBKY U 3aMNyCKa-
10T 4acbi BEIBOPOM NyHKTa "YCTaHoBWUTE .

« B mupe nHHOBauumn

(Oxonvanme. Havano cm. Ha c. 6)

moaw e Bell Laboratories 3aHumanices npak-

| Tiyecku Tem xe. OHn usobpenn TpaHaucTop

W MHOTME OQYMAny, YTO OHW CymMacliealumne
OpHako criycta 50 net kaxapi UCnonL3yet

| HOyTOYK... Mbl CO3naem KBAHTOBBLIN TPaH3M-

'Lon'rmscmﬁ

CTOP, KOTOPbINA, BO3MOXHO, BYOET MCNONB30-

| BaH B koMNbtoTEepax yepes 30 net”.

. KeanToBbIN
TPaH3CTop OT-
nMuyaeTca  Tem,
4TO MCNONL3YET
ocobeHHOCTK
KBAHTOBOW ¢u-
3U1KK, B KOTOPOW
. -§- - YacTuLbl MOTYT
Mccneposatens Mapruk Mioxe | CO0BWaThCA
(Martin Muecke) nabmonaer 32 | “epes OTKDLITOR
SRETeON | NPOCTPaHCTBO

paxe He3 HeoBxoaMMOCTV CONPUKOCHOBEHWS.
KBaHTOBBLIM TPaH3ucTop, pa3paboTanHelin Co-

| TpyOHVKaMKU MIHCTUTYTa KBaHTOBOW OMTUKM,

WCnonb3yet nyd ceeTa, 4robbl U3MEHATS CEOM-
CTBa OpYroro nysa. 370 NO3BONAET nepepa-

| BaTbuHpopMauMIio U3 ToukM AB TO4KY B 6ea He-

06X0AMMOCTY CO3AaHWA KAHANOB NepeaaYn.
WX MeTon onvpaeTca Ha CNOXHYHD TEXHUKY
yNpaBneHns CBETOM, KOTOPas Ha3biBaeTca
3NEeKTPOMAarHWTHO Bbi3biBaemas npoapad-
HOCTb (electromagnetically induced transpa-
rency — EIT). Opmns ny4 CEETa KOHTPOAMPYET
CBOWCTBA OpYroro, NoYTW Kak B OObIYHBIX
TPaH3WCTOPax YNpPaensiowee HanpsxeHne
KOHTPONWPYET TOK, NPOXOAALLIAN YEPEe3 TPaH-
3ucTop. Mccnegoeaten Brnepebie OeMOH-
ctpupytoT addekt EIT yepes nocpegHuye-
CTBO OOHOMO atoMa: paHee TexHWKa npumMe-
HANACH Ha COTHAX U ThICRYaxX aTOMaXx B rale.
Mpy OBbIMHBIX YCNOBWMAX Ny4 nNasepa He

' B3aUMOOEHUCTEYET C APYrvM NYy<4OM, OOHAKO

npK onpegeneHHblx YCNOBWAX 3TOrC MOXHO
[o6utecA. Hemeukwe wccneposatenu no-
MECTUNKW aroM pybuaMa B KOHCTPYKUWIO

| MEXOY ABYMA TOHKMMMW 3epKanamu, Haxons-

"Temnepartypa” — NO3BOMAET 330aThb ||

3HAYEeHWA aBTOMaTUHECKW NOLAEPXKUBAE-
MO TEMNEPATYDbI Ha KaXAbli YAC Kaxno-
ro aHa Hepenw. Npexae ecero npeanara-

etca seibpartk AeHbL Heaenu, a 3atem ese- |

CTW TemnepaTtypy Ha Kaxablii ero 4ac
(00—01, 01—02 v Tak panee oo 23—24),
B 3asepuweHuve Gynet npeanoxeHo 3anv-
CaTe BBEAEHHble 3HaveHus B EEPROM
MUWKPOKOHTpONnepa.

"TucTtepeanc” — BBedeHHOE 30ecCh

3HaveHwe T,...npeacrasnaeT coboi nono- |

BUHY LWMDWHEI 30HBLI TMCTEPe3uca peryna-
Topa Temneparypel. Ecnu B npeasinywen
MEHIO 3agaHa Temnepartypa T.., TO Ha-

rpeeatens Gyaet BKMOYATLCA NP Temne- |
patype T,uu-T...; U BLIKNIOYATLCH NPY |

AOCTVKEHWWN TemnepaTypb! T.,,+T ...

Or pepaxumm. Qaiins C yepTEXaMY NeHaT-
HbIX NPOBOAHMKOE Ha O0EMX CTOPOHAX NAATL! U

C MPOrPaMMon MUKDOKOHTDONNEPa HaxX0aaTca |

Ha Hawem FTP-cepeepe B apxuee no agpecy
ftp:/‘fip.radio.ru, pub/2010/111_cpu.zip.

LWMMWCH Ha PacCTORHUKM NONYMWANMMETPA
Apyr OT Apyra. 3arem OHW Hanpaeunw nasep-
HBIHA NYY HAa AAHHYIO KOHCTPYKUMIO, HACTPOMB
ero Tak, 4tobel aTOM Hayan oTpaxaTs CEET.
3aTem HanNpPaewny Ha aTom BTOPOI YNPaEnaio-
LWMIA nyd nasepa ¢ WHOW YacToTon nog nps-
MbIM YTNOM K NEPBOMY W HACTPOWNM €ro Tak,
yTobbl CO30ATE YCNOBWUA NPO3PaYHOCTY AR
NPOXOXOeHUA NePBOro Ny4a Yepes KOHCTPYK-
umio. Takum 06pa3oM, CUCTEMA CTana UMETh
ABa COCTOAHWA — NPO3padYHoe W Henpo3pad-
HOE, MO aHanorMKu C OTKPbITBIM 1 33KPbIThIM
COCTOAHMEM KNaCCH4eCKoro TpaHaucTopa.
NogobHLIE  KBAHTOBO-MExaHn4eckuin
TPaH3UCTOP (TYHHENMPOBAHHLIM TPAH3UCTOPR
C ABOWHBIM 3NEKTPOHHbIM cnoemd, Double

| Electron Layer Tunneling Transistor, DELTT)

6bin paspabotad komaxnoit Sandia B nabo-
patopun [enapramenta aneprum (DOE). Mo
naHHeiM Sandia, YCTpOWCTBO B COCTORHWUK
UCMONHATE TDUAAKMOH ONepaumii B CeKyHaY, B
[ecATb pa3 BLICTPEE CamMbIX COBEPLUEHHBIX
TP2H3UCTOPHBIX CXEM, WCMNONL3YeMbiX B
HACTOALLEE BPEMS.

Bnaropaps paapabotke Takux rpynmn

| nccnepoearenen kak Sandia u MHcTUTYTa
| KBAGHTOBOW ONTWKW, 3pa KBaHTOBOro MHTEp-

HETA 1 KBAHTOBLIX BEIMVICNEHUI MOXET OKa-
3aThCA COBCEM PAOAOM T

Mo marepuanam www.3dnews.ru




YacTOTHbIEe CUHTE3aTOpPbl CEpPUM
1508MJ110, K1508MnJi10

acToTHble cuHTesatopel 1508MJ110AT,

1508NN106T, K1508N10AT—
K1508MN10IT npeagHa3HaYeHel Ana no-
cTpoeHus BNOKOB reHepaTopos CUrHANOB
Ha ocHOBEe pa30BOW aBTONOACTPONKN Yac-
TOThI. Pabo4uiit HacTOTHLIM ANAaNa30oH CUH-
Teszatopoe — 10...1300 Mly. BepxHas
rpaHvua vHTepBana 3HayeHuit obpa3uo-
B0 HacToTel — 50 Mlu.

Mpepensl ko3agduuMeHTa OeneHus
BXOAHOWM 4aCTOTH ANA CUHTE3ATOPOR C Oyk-
BEHHbIMW UHaekcamn A n B — 240—65535,
a ¢ wHpexcamu B n I — 240—1048575.
KoadduuveHTsl neneHns o06pa3uoeoin
4acTOThbl ANA CUHTE3ATOPOB C DYKBEHHbIMW
uHoekcamu A v B — 100, 200, 400. 500,
800, 1000, 1600, 2000, a c unpekcammn B n
[ — 22 3nauenwn e npepenax ot 10 po
2500.

Mukpocxemsl BbINYCKaOT B METanno-
CTEKNSHHOM  YeTbipHAAUaTVBELIBOAHOM
kopnyce 401.14-5 ¢ NNOCKUMI NYXEHbIMK

YnpaenawT paboTol cudTesatopa ¢
GyKBEeHHBIMYU vHOekcamu A 1 B ¢ nomo-
b0 AEBATHAALATUPAa3PAAHOIO KOAOBOrO
Cnoea, NoOcneaoBaTenkHO 3arpyxaemMoro
Ha exon DI. PacnpepeneHne coaepxXnmo-
ro ynpaensiowero koga npeacrTasneHo B
Tabn. 2. 3arpyska koQoBOro CNOBa Hauw-
HaeTcH CO cTapwero paspsana koagpuum-
eHTa pgeneHws o0pa3yoBoil  YacTOThl
(Kger2) v 3akaH4vBaeTCa MNagwmMm pasps-
nom koadpduureHTa OeneHna OCHOBHOW
yacToTel (KO).

3navernns pa3panoB Kage2— Kol 1
COOTBETCTEYOLWWE UM 3Ha4YeHnA ko3pdn-
uveHTa penenHna oOpasuoBOl HacToThl
ceepeHel B Tabn. 3, a npumeps! COOTEET-
CTEWA 3arpyxkaemelx 3HaqeHwin koadgpn-
UMEHTE geneHWs 4acToThl OCHOBHOroO
kaHana — e rabn. 4.

3arpy3ky kaxnoro pas3psna B cABUro-
Bblll PErUCTP CONPOBOXAAET TaKTOBbIW
WMAyNbC, NnocTynawwwmi Ha Bxoa Clk. Ona
NpowuCxognT N0 MWHYCOBOMY nepenany
uMNyneca cuHxpoHwdauuwn. lMNocne no-
CTYNAEHWA OEBATHAOUATOrO paspspa Ha
sxoa W nNpuxoout vMNyneC BbICOKOro
YPOBHS, paspewaniwuin nepexoq, Konoeo-
ro CNoBa B PerncTp xpaHeHns. Hucno Tax-
ToBbIX UMNynecoe Ha Bxome Clk moxer
6biTe BONBWE OEBATHAQLATH, HO 3HAYW-
MbIMK paspsaamu ByayT nocnegHue 19.

TUNoBanA CXema BKNIHEHWA CUHTe3aTo-
pa K1508MJ110AT (a Ttakxe 1508MN10AT,
K1508MNN10BT) naobpaxena Ha pwuc. 3.
HomuHansl pe3ncTopos, COEOVHRAIOLIMX
BbIXOAb! C NNKCOBbLIM MPOBOAOM NUTAHWA
1 0BLWKMM NPOBOAOM, BEIDMPAIOT MCXOORA 13
3HA4YEHWI BEIXOOHOMO TokKa. [NA BbIXxOA0B
Fdivl, Fd3 (Up), Fd2 (Down) BLIXOOHOM TOK
paseH 0,8 MA, NO3TOMYy CONpPOTUBAEHWUE
pPe3ucTOpoB HE LONXHO ObiTh MeHee
4 xOm, a ona ewixopoe Fdiv2, Fdivd. Fdi
(Lock) — 1.6 MA 1 2 kOM. YnomanyTole
Pe3UCToPbl ANA HOPMaNLHOW PatoTel CUH-

Tabnuua 1

BeiBOgamv (puc. 1). Llokoneeka cuxTesa- Homep Osoaua-! DYHKUMOHANLHOE Ha3HAYEHHE
TOpa npepcTaenena s raén. 1. BbLIBOgA | Yenwe |
1 GND | OBwmi BLIBOA; MWHYCOBLIR BRIBOO NUTaHWA
_l_______ 2 W Bxop curHana aanucu uHopmMaumMn M3 COBMIOBOro PervcTpa B perveTp
ey = XpaHEHWR
h?‘ $ 401.14-5 hc::;' g‘ 5 _r 3 Clk Bxog cwrHana cMHXpOoHU3aumMK 3anucu HOPMAELWA B COBWIOBEIN PETUCTD
:r-: © = o 4 Dl Bxog cOBMIOBOro pervcTpa.
=1 A (7 Buixog AenuTena yactoTel 06pa3suosoro kawana va 100, ins cuwtezartopa ¢
L = EE | GyKBEHHBIM MHAEKCOM A — BLIXOL C OTKPLITEIM CTOKOM. AMIR KOHTPOMR CUrHana
= — W TpebyeTcA NoKMYEHHe BEIXOAE K NNKCCBOMY NPOBOAY NWUTEHWA HYepes
e =t s 5 Fdivl | peawctop. [ins cuHTe3aTopa C wHOEKCOM B — npw 3Haqenuww paspaga
e p———\> 0 ynpasnerns Kok=0 Bsix0a C OTKPLITLIM CTOKOM, A8 KOHTPOMNA CurHana
———] e Y TpebyeTCA NOAKNIHEHNE BLIXOAA K NNIOCOBOMY NPOBOAY MMTaHWA Yeped
= N o PE3NCTOP; NPU 3Ha4Yeruu paszpsfa Kok=1 — eaixog KMON
_—_—(F ;"\’_1 1 ? ggg; Buieogk! AnNs NOAKNKMEHUA KBAPLEBOrD Pe30HATOPa BHYTREHHErO reHepaTopa
52x0,7 6,7-0,3 \ K4 8 Voe MACoBON BEIBOA NUTAHWA
' Onsi cuHTe3aTopa C ByKBEHHBINM UHAEKCOM A — BIXOO OENUTENA YaCTOThi
18 max | OCHOCEHOID KaHaNa (C OTKPLITEIM CTOKOM. ANA KoHTponsa TpebyeTcs
Puc. 1 NOAKMKOMEHKE K NMOCOBOMY NPOBOAY NWTaHWA Yepea peavwctop) Ona
9 Fdivd | cuHTesatopa ¢ BykpeHHbIM HOeKcoM B — Bxof/esix0f AeNUTENR YacTOTk!
CuHTe3aToph! C ByKBEHHBIMM NHAEKCA- | ocHoBHOrO KaHana Mpu paboTe eexoaom ¥ Kok=0 — ¢ OTKPLITEIM CTOKOM
MU A 1 B UMEIOT U CXeMHLIE OTAMYMS OT TpebyeTcA NOaKMOYEHWE K NMOCOBOMY NPOBOAY NWTaHWA Yepes peavctop Mpu
vMerowmx BykBeHHble nHoekcel B v I 3tm Pl SO TING 1Y =
OTAMNMA NErko BMAETb MO CTPYKTYPHBIM 10 VCO |Bxog YCUNUTENA CUTHANE OCHOBHON 4aCTOTb!
cxemam Ha puc. 2,a 1t 6 COOTBETCTBEHHO KonTporneHeiit Beixop thasosoro aetextopa (Lock) Jns cuHvesartopa ¢
YacToTa yNpaBRReMoro reneparopa ByHBEHHBIM UHAEKCOM A — BBIXO[ C OTKPBITEIM CTOKOM, TpebByeTtca
cuHTE3aTOpa pagHa 1 Fd1 NOAKINIOYEHKE K NNKOCOBOMY NPOBOAY NMTaHUN Yepes peauctop. Ons
K cuHTe3aTopa ¢ GykeenHsim nHaexcom B — ecrm Kok=0, BLIXOA C OTKPBITEIM
f=f CTOKOM, TpEBYETCH NOAKNIDHEHWE K NMKOCOBOMY NPOBOAY NMTAHWA Yepe3
REF - ! peancrop, npn Kok=1 — esixog KMON
Brixog dpazoeoro petextopa (Down). Ans cuHTezatopa ¢ ByKBeHHBIM 1 ]
E‘D‘e fres — yacToTa 06pasuosoro curHana; A — BLIXOA, C OTKPLITEIM cwic(om. ,nn)n ‘EEJ)-IHTDOHQ cumgﬁa szﬁyerm s
— KO3 dUUMEHT AeneHns 4acToTbl 12 Fdo | MONKNIOYEHUE K NNIOCOBOMY NPOBOMY NUTaHWA Yepes peaucTop. fina
OCHOBHOrO CUrHana; Keer — koapuument cuHTe3aTopa ¢ ByKeeHHbIM WHaekcom B — ecnk Kok=0. BbIXO € OTKPBITEIM
Aenexus 4actoTel 06pa3uoBoro curkana. CTOKOM, ANS KOHTPONSA CHUrHana TpeGyeTcA NOQKMIOMEHME K NMICOBOMY NPOBOAY
AOns cwHtesatopos cepwit 1508MM10, NUTaHWA Y8pes peanctop; npn Kok=1 — eeixog KMOM
K1508M/110 npeaycmoTpeHb: Tpy cnocoba Boixon dhasosoro pevexTopa (Up). [ins cuHTE3aTOPa C GYKBEHHBIM MHAEKCOM A
3anaHusa 0bpa3suUoBoro curHana: ¢ CHHycOoN- — BbIXOA C OTKPLITBIM CTOKOM, ANS KOHTPONA curhana TpebyeTcs noaknuenve
BanLHOro redeparopa amnanuTyoon He 13 Fd3 K 0Buemy npoeony Yepes peauctop [nA CMHTE3ATOPAa C DYKBEHHLIM UHOEKCOM
menee 150 mB (cpenHekeappatuseckoe E — ecnu Kok=0, Bbixoa € OTKpLITHIM CTOKOM, ANS KOHTPONA CUMHana
3HAYEHWE) Yepes pasnenuTenbHblii KOHOEeH- TpebyeTca nogknioveHue Kk obleny NpoBoay Yepes pesucTop, npu Kok=1 —
catop emkocTeio 1000 nd® Ha exop OSCH, soixog KMON
npw atom eeixon 0SC2 octaetca Henoakno- | Ansi cunTesaTopa ¢ GyKBEHHLIM MHOEKCOM A — BbIXOQ OENWTENSA YacToThl
HYeHHBIM; C reHepaTopa udpoBbiX CUrHaANoB | 06pa3LoBOro KaHana (C OTKPLITHIM CTOKOM, ANA KOHTPONSA curHana Tpebyertcs
HenocpeacTeeHHo Ha exon OSC1 (esixon NOAKMIOYEHVE K NTKOCOBOMY NPOBOAY NUTaHWA Yepes peauctop). ns
0SC2 Ttakxe ocTaeTch ceoBoaHLIM); NoA- 14 Fdiv2z |curresatopa c BykeeHHbIM uHAEKCOM B — BXOL/BLIXOA OENUTENS YacToTLl
KIIOYeHWEM BHELWHEr0 KBapueBoro pesoHa- oBpaauosoro kanana. Mpu Kok=0 BLIXOA C OTKPLITLIM CTOKOM, ANA KOHTPONS
TOpa Ha 4acToTy OT 2 0o 15 Ml k BbiBOgaM curHana TpebyeTca noAkMoYeHVe K NNKCOBOMY NPOBOAY NWTaHUA Yepes
OSC1 1 OSC2, Npy1 3TOM AONOAHWTENBHLIX pesvictop. Mpu Kok=1 — eeixon KMOMN

"3a3eMnaIoLLWX” KOHOEHCATOPOB K BLIBOAAM
pe3cHaTopa nopkniYate He TpebyeTca.

Mpnmesanve. Kok — oamH 13 ynpaensiowwx paspagos koaa, Nepesoasilymin BCe BeIXOs! C

OTKPBITEIM CTOKOM B Beixoge KMON
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S e =5 Tabnuya 3
6 fenume s [ _r] 14 3HaveHWA palpRaos Koadduumenr
s{dcunu-| |'uacmomsr o> fAenumens vacmoms: ' s | e o6pasuoson
o '—)— Ha 100 Ha 1,5,10,20, 2, 4, 8,16 P> L)_ =113 Krer2 | Krer REF 4acToThl
7 T Paszobviy 5 0 0 0 1600
- o 800
Mpedbapu JBeHaduamupa3zpaiHeiu demexmop | S UL g ? ; 200 ,l
mensHeil cHemyuuK —genument |_>- g 5 - . e .
denumens 4acmomoi 2 &
10 yacmaonms! 5 1 0 0 2000
Yeunu- > _r—<— Y3en obuy- = 0 1 1000
Ha 15, 16 neHus  pe- 5 3
mENsL - 1 1 0 500
Yemoipe xpa3psinsid 2ucmpos 1 1 1 100
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mens Ha 15,16 T AYETCA 3TOT BbIXOA OCTABNATE HEMNOOKMO-
'. YEHHBIM.
Y3en obmynenus Mo cpasHeHuld ¢ cuHTEsaTOpPaMM
YembIpex pas- :
Al Tt S peaucmpoé | 1508M110A, K1508M110A, K1508M110B
PA0Rblu o 6 150811106, K1508N/110B
AOLAKIUUET | — npu BkreveHuu npuoop.l K 106,
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Tabnuua 2 6) 4acToTe no sxoay VCO (ocHoBHOWM kaHan)
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Bonbwe 38, HO 3HAYMMBIMW pPazpangamMm
GynyT nocnepHwe 38. 3arpyska uHdop-
Mauun 8 CABWIOEbLIN PErUCTP NPOUCX0ANT
no cnagy UMNYbCa CUHXPOHN3aLIN.

Mo okoH4aHuW 3arpyaku BBeOeHWe
YNPABNAoWEero KoAa B PerucTp xpaHeHun

no ypoBHio 1, @ octaneHele 26—38 — no
cnagy vmnynsca Ha exone W. Mpumeps
3arpyxaemelx 4Wcen npeancTtaeneHs g
Tabn. 6

KoadgduumeHt aeneHws obpasuyosBou
4acToTel frer NO BxoAy OSC1 3apa0T ¢ no-
MOLLBIO YNOMSAHYTOrO BbiLLE YNPaBnsowe-
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26 Kit 0 CTpupyloT puc. 4.a
25 Keepd 1 [LononHuTensHee 1 0 g : 2 ;gg n6u5awnbcoor-
cTapuwwe paspaab! . g = BeTCTEEHHO. B cny-
¥oaph. nenenvs 1 0 1 4 {1] 100 ;ggg yae, KOTOpbIA OTO-
24 Krerd 0 |uacToThl 1 g : ? ) %00 tpaxaet pwuc. 4,a,
ofpasuoecro 1 e UMNYNbLCE Nocne-
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16 K158 0 T
15 Kia 0 Hamep 05::::::: i i
14 K13 0 :::f;":‘; ynpaenaiowero
13 K12 4] Kopa
12 K11 0 TecToBhivt pEXUM. BINOUeHHe pexuma Npu NPUMEHBHUH He
11 K10 0 o 1_fmp._pres nonyckaeTen 0 — pexMM BeIKMIOHEH. 1 — PEXUM BRIKHEH
10 K9 0 Paspsaas 37 T Fop o | 06x0A KBAPUOBZHHOID reHepatopa 0 — C BHeLHUM KBapLIEBkIM
] K8 0 koahpuLmMeHTa —FapS pesonatopom: 1 — Be3 peaonaropa
8 K7 1 AENEHNA YacTOTb 16 T ur | TecTosbin pexum. BRNoYeHre pexumma npyu NPUMeHeHnn He
7 K6 1 OCHOBHOIO KaHana i AonyckaeTcA 0 — pexum BEIKNIOYEH: 1 — DeXUM BKIIHEH
[ [ 1 TecTopeiit pexum. Benioveruwe p MPY NPUMEHEHAK HE
35 T Pd
5 LE] 1 4 ponyckaeTcA 0 — pewum BEIKMONEH, 1| — DEXUM BRMIOHEH
4 K3 0 24 T Del m TectoBbin pexuM. BrIHoueHHE PeXrMa NPW NPUMEHEHUN HE
3 K2 0 - fgonyckaetca 0 — pexum BoIKOYEH, 1 — DEXMM BIIOYEH
2 K1 0 33 Kz Paapag ynpagnexun cocToAnueMm Z thasosoro gevextopa. 0 — pewum
1 KO 0 BLITIONEH, 1 — DEXUM BRNIOYEH
22 31 FD1. FDO Cooreercreve koga FD1, FDO v WypHHe! MMnyNsca "MepTeoh 3oHs!"
? - | — CM. HUXE
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2a & 53% 26 Kit | BEIBOAAX (DAIOBOTO GETEKTOPA BKNIOYEH (B 3TOM pexuMe a3oBelin
| | | AETEKTOP UMEET OOKH BbIXOA, @ K BBIXOAY Fd2 (Down) gonwer Beite
15 0 240 | NOOKNKINEH BHELWHWIA TOKO3a0aiLMi pesncTop)
4095 0 65535
4096 0 65536 NPOMCX0ANT NO NPUXOAY YPOBHA 1 Ha BXOA MNpepycMOTPEHO yNpasneHue pexu-
65535 15 1048575 W. Npw atom paspaasl 1—25 3arpyxalTcs MOM TOKOBOMO BbiXOAa (a3oBoro AeTeKTo-

pa. Ana aroro HeobxoouMo nepenTy B
pexum Kit (tabn. 8) u soixoa Fd2 coepu-
HWTE pEe3ucTopom C ofwwm NPOBOOOM.
IOns npoBepku Toka yTe4kn (a30BOro
[etekTopa nNpeaycMoTpeH pexnm Kz,
NepeBoaAWMIA BbIXOO AETEKTOPE B BLICO-
KOWMNEeAaHCHOE COCTORHKWE.
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DopmupoBaHue "MepTBOW 30HBI" ©
yNPaeneHue ee WUPKHUHOW NpY NPAMOon
nonapHocTy $a3oBoro getektopa no-
acHaeT puc. 6 LUupuHy "mMepTeon 30Hb"
eblibupaeT noTpedbuTens B COOTBETCTBUK C
Tabn. 9.

Pazapspn Kok MOX2T nepeeecTu BCE Bbl-
X000l MUKPOCXEMbI B aKTWBHOE COCTOAHWE
(eeixon KMOM), He Tpebyowee BHELHUX
PEe3UCTOPOE AN NOMYMEeHUS BBIXOOHOTO
curHana.

Mukpocxema moxeT pabotate Ha 4ac-
ToTe oBpa3uoeoro kaHana no 50 Mry, ana
yero pa3psa T_Fop o Heobxoaumo nepe-
BECTW B COCTORHWE BBICOKOTO yPOBHA. [1ns
YCTOMHMBOW paboThl Ha BLICOKOWM HacToTe
(15...50 Mlu) cnepgyeT WCNONL30BaTh
undpoeoit 06pasLoBLIn CUrHAS.

Buisopa Fdiv2 uncnoneayetcs kak Beixon
nenutens 0Bpa3uoeoi YacToTel C 3an0aH-
HbiM B ynpasnsowem permctpe koaddpum-
unentom neneHus (Npw Kb=0) wnn kax
HE3aBUCUMBbIA BXOA 0BPa3u0BOM 4acToTel
dazoeoro petektopa. Ty wnn vHYO dyHK-
Um0 ycTaHasnueaT pa3pagom Kb peruw-

deamHaﬂ nOﬂFpHOCmb cTpa ynpasnenws. Tyun BbixOaa yCTaHas nu-
Puc. 5 BaIOT paspaaom Kok.
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Buieoa Fdiv3 moxer paboTaTe BbiXO-
OOM  OgenuTens OCHOBHOMO kKalana c
3afaHHBIM B YNPasnsiowlem pernctpe
koadduumeHTom geneHna (npu Kpo=0)
MNAW  He3aBUCMMBLIM  BXOOOM CurHana
OCHOBHOW 4acTOThl Pa30BOro AeTekTopa.

Bbieoa Fd2 — nubo ewixop, Down ¢azo-
soro pertektopa (npw Kit=0), nuBo exog
CUrHana 3afaHva Be'X0AHOro Toka dhaso-
BOro peTexkTopa. BxogHow Tox onpegens-
10T CONPOTHMBNEHWEM BHELIHEro Pe3vcTo-
pa (2...30 kOm), coepuHaemMbiMm © 0BLWMM
NPoOBOAOM.

Tunoeas cxema BKITIOHEHUS CUHTE3aTo-
pa K1508NMN10BT ¢ TOKOBBIM BbIXOAOM
da3osoro gevexktopa npu Kok=0 nokasa-
Ha Ha puc. 7. MNpu MCnonL308anuK KBap-
ueBoro pesoHaropa, ecnu He Tpebyetcs
KOHTPONb 4acToTel Ha Boixoae Fdivl, ator
BbIXO[, PEKOMEHAYETCA OCTaBWUTE Henop-
KMoYeHHbIM.  [apameTpsl  3NEMEHTOB
duneTpa BLIBUPaINT B 32BUCMMOCTH OT
Tpebyembix  XapakTepucTuK CUCTEMB
DANY. Ynpaenaoiwuve pa3paos perucrpa
xomann T_Fop o, Kz, Kb, Kp, Kpo, Kit n
Kok ponxHel UMETeE HU3KWI YPOBEHL.
3Ha4YeHUR OCTaNeHbLIX YNPEBNAOWMX pas-
pRpoe onpepenset pa3paboTyvk B COOT-
BETCTBUW C NpumensembiM [YH v napa-
meTpamu cucTemst QAMNY.

Ha puc. B8 npegcraenedHa  cxema
BKIOYeHUs cuHTe3aTopa K1508MN106T 8
pexumMe NOAHOro KOHTPONa w oBpartHon
nonapHocTu ¢asosoro pgetektopa. B
OTNNYKME OT NpeabIayLEd CxemMbl BKIYe-
HUA 30eck ynpaensowwn pazpag Kp=1, a
ocTanbHble — 0.

Marepuan nogrorosun
A. HEQENOB
r. Mockea

Briceinaem noutoi paguoniobn-
Tensckue Habopul, paguonetany.

Karanor GecnnatHwit KoueepT ¢
obpaTHbiM agpecom ob6a3aTeneH.

E-mail: gsa6363@mail.ru

426034, Mxesck, a/a 3503.

* * *

000 "Hayka u Texsmka™ BeiCkinaeT
KHUM HANOXEHHbLIM NNaTeXOmM:

= MonynapHele MuKpocxembl ans
GeiToBOI paguoannapatypel. Cnpa-
BOYHVEK, 288 cTp. — 216 py6.

. Pen.bmn M. MukpokouTponneps:
Atmel apxutekTypel AVR32 cemeircTea
AT32UC3 (+DVD), 784 cTp. — 484 py6.

s Plomuk C. 1000 u opHa MMKpO-
KOHTpOnnepHas cxema (+CD), 356 cTp.
— 364 py6

¢ Xogpman M. MukpokoHTponnepb
Ans HaswHawuwwmx (+CD), 304 ctp. —
265 pyb.

* XynbueGow 0. USB & anekTpoHu-
ke (+CD), 224 cTp. — 237 py6.

LleHb! ykazaue Hea y4eTa noYToBLIX
pacxonoe.

3BoHuTe: 8 (812) 412-70-25.

Muwwure: admin@nit.com.ru

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

I'Ipep.rtoxeuue neincrteyert
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Mepeknioyaresnb rMPNaHA

M. HEYHAEB, r. MockBa

OpOroBble CBOWCTBA MWKPOCXEM
N KP142EH19 u ux 3apybexHbix aHa-
noroe TL341 MOXHO WCNONb30BaTL NP
KOHCTPYMPOBAHWK  Pas3fMyHbIX  ne-
pekniouaTenen, HanpumMep, enoy-
HbIX rupnaxg. Ha pue. 1 nokasa-
Ha cxema nepeknw4YaTens rup-
NAHA Ha OCHOBe Tpexda3Horo
myneTuembpatopa. bBnaropaps
obpatHoi ceRan Yepes RC-uenu
(R1C1, R2C2, R3C3) mumkpocxe-
Mol DA1—DA3 noosepenHo oT-
KPLIBAIOTCH W 3aKpbiBAIOTCA, CO-
OTBETCTBEHHO 3aXWrakTCa W rac-
HYT rupnanael EL1—EL3 13 namn
HakanmeaHusa. Ecnu nx pacnono-
KWUTb Tak, 4T00bl OHW Yepeposa-
nuck, nonysutca addext "Gery-
e orHm”.

ne R, =U.(NU, +U,)/l. roe U, — nutato-
uee HanpsxeHue, U, —HanpsxeHve Ha
opHOM ceetoomoge; N — sucno ceeto-
ovonoe B rupnange, U, — Hanpsxexue

ITUMKU  3HAYEHUAMKW, NOITOMY K Ka a0

MWKpOCXemMe MOXHO nNoOokno4nTe He-

ckoneko (5...10) rupnsHa.

Bce petanu, kpome rupnanp, pasme-
LAa0T Ha Ne4aTtHoM NnNaTe us OOHOCTOPOH-
He HONLrMPOBAHHOrO CTEKNOTEKCTONUTA,
4epTex KOTOpPO NokasaH Ha puc. 3. Pe-
aucTtopel — MNT, C2-23, C2-33, P1-4,
OKCWAOHBIE KOHAEHCATOPLI — WMMOPTHLIE.

CeeTogmonbl MOXHO MpuMe-

L HUTL NOGbIe, Ho cneayeT y4uThl-
BaThb, 4TO OT LIBETE WX CBEYEHUA
3aBUMCUT W1 HanpsxeHue U, .
Hanpumep, y ceetoavogoB
KpacHOro UBeTa CEeYeHWA OHO
coctaenset 1,8...2, 3eneHoro —
2..2,4, 6enoro v cuHero —
3..3,6 B.

Ons nutanwa ycTpoicTea
ucnons3yioT GN0K NUTaHWA C©
BLIXOAHBIM TOkOoM Ao 300 mA.
Mpu HanaxuWeaHWM CKOPOCTh
NepeknioYeHus rupnadg (ecnu

1 6858 %

K kaxno Mukpocxeme MoXHO
noaknyarTe rupnaHay (Mnu He-
CKONbKO FMPAARA, COEOMHEHHBIX
napannensHo) ¢ obwum HanpsaxeHuem
oT 6 0o 35 B v noTpebnaembim TOKOM He
Bonee 100 mMA. Tak, Hanpumep, npu
MCNONb30BAHNM MWHWATIOPHLIX Namn
HakanueaHws Ha HanpsxeHue 6,3 B u
Tok 20 MA Npu NUTAIOWEM HaNPaXeHU!
35 B k kaxn0# MUKpOCXeMe MOXHO Nnoga-
KNI04UTE NATL NapannensHo coeauHeH-
HBIX FTMPNAHA, NO WecTk Namn B KaXa0n.
MNpy apyrom nuTaowem HanpsxeHun
(ot 6 ao 35 B) 4m1cno v Tun namn cneny-
€T COOTBETCTBEHHO U3MEHUTL.

B3ameH rvpnaHg w3 namn Hakanvea-
HWS MOXHO NPUMEHUTE CBETOANOAHLIE
(pPMC. 2), Ho B 3TOM CNy4ae B kaxayo 13
HWX HEOBX0AMMO YCTaHOBUTL TOKOOrpa-
HudnBalowwin peanctop R;. MopGopkoi
3TOr0 Pe3ancCTopa MOXHO M3MEHATH TOK
Hepe3 cBeToavoAabl, CNepoBaTensbHo, u
APKOCTb Wx cBevenns. ConpoTuenexHve
3TOro pe3ncTopa onpeaenstoT no hopmy-

+6 35B

e
HL11

Puc.2  eue 3DA1 (DA2 DA3)

Ha mukpocxeme KP142EH19; I — 7ok
noTpebneHns ogHoW rupnaHael. NMockone-
KY APKOCTb CBe4eHUs GonsLIMHCTBA TUNOB
ManoMoLLHbIX CBETOAMOAOR NPY yBEeNuye-
HuM ToKa Gonee 10...20 MA Bo3apactaeT
HE3HauYnTenbHO, cneayeT OrpaHuYuTLCS

T,

KELZN

KELIN KEL3N

13 13 1
€l 05 C2¢ o035 ':3,9_92 o
& o2 ® o2 & 02 et—0
DA1 DA2 DA3 H'IJ
Puc. 3

eCTb He06X0AMMOCTL) M3MEHAIT Noabop-
ko peauctopoe R1—R3 unu koHgewca-
Topos C1—C3. Yeenuuenue conpotuene-

-

‘y)

i

v

HUS PE3UCTOPOB WU BMKOCTW KOHAEHCA- |

TOPOB YMEHbLLIAEeT CKOPOCTb Nepeknioye-
HUA, ]



"Beryuwme orum”
Ha MUKPOKOHTpoONnepe

AT89C4051

C. LUMLLIKWH, r. Capos, Huxeropogckas o6n.

orpaHuuMBaeTcs Nub GaHTasviei paspa-
6oTumnka 1 oBbeEMOM NAMATI MUKPOKOHT-
ponnepa. KpoMe TOF0, 4MCN0O 1 BUA CBe-
TOBBIX 3¢>¢EKTOB MOXHO W3MEHATL Ang
KaXA0ro KOHKPETHOrO CRy4as, noanpas-
N8[ TONBKO NporpaMmmHoe oﬁecneqenue.
MpuHUMNMaNeEHaA cxema YCTPOWCTEa
rnokasaHa Ha pucyHke Ero ocHosa —
mukpokoHTponnep DD 1, TakToeyio Yacto-

Ty KOTOPOrO 3a43eT KBapueBbili pe3oHa-
Top ZQ1 Ha wactoty 10000 xlMu. Mukpo-
koHTponnep DD1 yepes pervucrp DD2 yn-
paenseT Kilyamu Ha TpaHancTopax VT1—
VT8. OTkpbiBaACh, 3TW TPAH3UCTOPLI NO-
03T NUTaKluee HanpaxXxeHve Ha rvpnsH-
Akl CBETOAWOAO0E. Bcero rakux rupnadqg

ABTOMAaThI cBETOBbIX 3¢pPpexTor "Gerywme orHn" WHUPOKO MCOML-
3YIOTCH 4NA YKPaLeHHWs NOMeLeHni N pa3nnyHbix o6bekros — HOBO-
rogHmMx enok, aepesses U 1. 4. HecMoTpsa Ha To 4To nogoGHbie aBTo-
MaThl MMEIOTCH B Npogaxe, nHrepec pagvonioburenei Kk mx paspa-
6oTke He ocnabesaer. ABTOp cTarbyu npegnaraeT CBOW BapHUaHT Ha
OCHOBE MUKPOKOHTpONNepa, 4To no3BofifeTr KOPpPeKTUPOBKO#A npo-

rpammel nameHaTh Habop ceeToBbix addexTos.

l PUMEHEHWE MWKPOKOHTPONNEPOB B

aBTOMaTax CBeTOBbIX 3 PeKToB noa-
BONAET 3HAYUTENEHO YBENUYUTE WX DYHK-
UHMOHANBHEBIE BO3MOXHOCTKM MO CpaBHe-

HWIO C aHaNOrMYHbIMKW YCTPOWUCTEAMU, Bbl-
MONHEHHBIMK Ha UMPPOBEIX NOMMY4eCcKux
MuKpocxemax. KonuyecTso peanmayembix
paaroobpasHoix ceeToBbix 3¢ Pexros

BOCEMb, W B Ka»(oW W3 HWX NO BOCEMb
ceetoamonos — HL2—HLY, HL10—HL17 m
T. . Tpanauctop VT1 nogaert nutaHue Ha
rupnaHgy ceetoanonos HL2—HLS, VT2 —
Ha rvpnaHay HL10—HL17 w 7. . Ynpas-
nget TpaHaucTtopamu peructp DD2. Mpwu
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Monowenune KomBuHauma Hazsatue
iy Bwikniovarenen |Pesepc| addexToB CEBIORDIO
achexta SA1—SA4 (SB4) (SB2) apperta Onucanue ceeTosoro adexra
OpnuHouHbIR “oroHs” npoferaeT” noovepegHo No BCem rMpnasaam e
1 0001 Brikn Brikn Berywwui oroHs 1 OAHOM Hanpaenexuy ot ceeToauona HL2 k ceeToauony HLES 3arem
UMKN NOBTOPRETCA
[eoiHon "oroHe” (ABa ceeTALMXCS cBeToauona) npoberaet”
2 0010 Beikn Buikn Beryuwmi oroHe 2 | nooYepegHo no BcemM MMpRAHOaM B OOHOM HanpaeneHws ot ceeToavona
HL2 k cseToavony HLES 3atem umkn nostopaeTca
TpoiHoR “oroHe” (TPW CBETAWMXCA ceeTogwoaa) ‘npoberaet ”
3 0011 Brikn Brikn Berywwmin oroHe 3 | NoOOYEpeaHo NO BCEM MPNAKAEM B OAHOM HanNpaeneHuy oT ceeToguona
HL2 « ceetoauony HLES. 3aTem umkn noBTopReTcs
Mpynnosoit MoouepegHoe NOCNENOBATENBHOE BKMIONEHNE W BbIKNIOYEHWE rpynn
4 0100 Brikn Beikn Berywwit oroHs 1 ceeTogwonos (No 4 wWT & rpynne) B 04HOM HANpaenNeHmM 0T CBETOAWOOA
HL2 k ceeToguoay HLES. 3atem umkn nosropaeTcs
Mpynnosoi MoovepenHoe NOCNEN0BATENBHOE BRAKYEHWNE W BBIKMIOHEHWE rpynn
5 0101 Buikn. Buikn. Geryuii oroHb 2 ceertoavogos (no 8 WwT B rpynne) B 0AHOM HanpaeneHuk OT CBeToaAMoaa
HL2 « ceetoauoay HLES. 3atem umMKkn NOBTOPRETCA
CHauana BKMoHalTCA CBETOAMOAI C HEYETHEIMY HOMEPBMK (YETHBIE
BLIKMIOMEHB!), 3aTEM YETHBLIE (HENEeTHBIE BuiknoveH). Ecnu ceeToamnoab
6 0110 Boikn Buikn 3eeapHoe Hebo PACNONOXUTE B BMAE MACCHBa (MNKU MATPWULL!) TaK e Kak Ha
NPUHUMAKANEHOR CXEME, TO NOMYYAETCH MMMTauns (3deKT) MepUaHng
aseagHoro Heba
MoovepenHoe BKNIOYEHWE BCEX CBETOOWOQOE B OAHOM HanpaeneHul oT
i T e B Beryuian nenta HLZ2 go HLES 3artem ece CBETOAWOOL! FACHYT W LUKN NOBTOPRETCA
B 1000 Brikn Beikn nepri';;'g::z"a“ MoouepeaHoe BKMNICHEHNE W BLIKNIOYEHWE BCEX CBETOAVWOADB
OpuHOYHBIR “orode “npoberaeT” nooYepenHo NoO BCEM MMPNAHAaM
9 0001 Bin B Beryuimii oromHs 1 CHAYaNa 8 OAHOM HaNPaBNeHUW — OT ceeTcavona HL2 k ceeToauoay
C peBepcoM HLE5, novom B obpatHom — ot ceeTogmona HLES k HLZ 3arem uwkn
NOBTOPAETCA
Mpynnosoi I'!ooqepenuoe( nocﬂnenoearenwc;e BKIIIOUEHWUE U BBIKNICHEHWE rpynn
Z cBeToouogos (no 8 wT. B rpynne) cHavyana B OfHOM HanpasneHt oT
48 et e R Gercy:";ég:;:b % ceetoowona HL2 k ceetonnoay HLE5, notom B obpatHom — ot
ceeToguona HLES k HLZ 3atem umkn NoBTopReTCa.
MooyepeaHoe BIMOYEHNE BCEX CBRTOAMDADB B OAHOM Hanpasnexrun ot
1 0111 Bin Ben Bernwan nerta ¢ | ceetegwoaa HL2 go HLES. Motom ece cEeTOAMOOL! TACHYT ¥ NOOYEPSAHD
peBepcom BHIHO4BI0TCA B OPYroM HanpaeneHw — oT ceeToguoda HLEBS go HL2,
NOCAE Yero BCe CBETOAMO/b racHyT 3aTeM UMK NooTopaeTcs
Konfbiiiiatiis MooYEPEnHOE LMKNUYECKOE BEINONHEHWE cReToBLIX 3dichekTon B
12 Brn Bkn. Shxpexros chenyrowen nocnegoeaTensHocTH: Ne 9 Ne 2, Ne 3 Ne 4 Ne 10, Ne 6,
MNetimhe 8

BBICOKOM YPOBHE Ha BuIXO4E, Hanpumep 1,
COEAWHEHHBIM C HUM 4Yepe3 Tokoorpa-
Hu4Meawwmin peanctop R11 tpanauctop
VT1 3akpelT, NpU HW3KOM ypoBHE —
OTKPBIT.

Peauctopsl R2—R9 orpaHv4MeaoT Tok
yepes3 ceeToomoabl. Kakom 13 HUx B kax-
A0V 13 rupnadp, Byoer ropeTs, 3aBUCKT OT
YPOBHEN Ha NuHMAx nopta P1.0—P1.7
MukpokoHTponnepa DD1. Mpwu BeiCOKOM
YPOBHE BCE COeAMHEHHLIE C 3TOW NUHUEN
nopra (4epe3 COOTBETCTBYIOWWE TOKOOr-
PaHUYUBaKOLWME PE3NCTOPLI) CBETOAMOOL!
HE FOPAT, a NPV HU3KOM TOPUT CBETOAMOLN,
B TOW FUPNAHAE, Ha KOTOPYK NOAAHO
nutTalouwee Hanpsxedue. B ycTpoiictee
npuMeHeHa NocCneaoBatenkHas, Tak Ha-
3blBaeMan AMHaMuYeckan noaaqa Hanps-
XKeHua Ha rupnasge. Ceetoguwon HL1 cur-
HaNM3UpyeT O HanU4YuU MIUTaKLWEero Ha-
NPsXeHus 1 pexumax paboTel YCTPOUCT-
Ba, koHgeHcatopel C2—C4 — Gnokunpo-
BOYHEIE.

Mocne nogayv NUTAIOWEro Hanpsxe-
HWA Ha Bxon RST (eeiBoA 1) MUKDOKOHT-
ponnepa DD1 uepes RC-uene C1R16
NOCTYNaeT BLICOKWIA YDOBEHb, KOTOPLI
GOpMUPYET CUrHAN HAYANBHOW YCTaHOB-
k. MNpy MHULWANU3aUWK HA BCEX NUHWAX
nopTa P1 ycTaHasnuBawTCa BeICOKUE No-
TMYECKWE YPOBHW, KOTOPLIE 3aNUCLIBAIOT-
ca B peructp DD2. NoaTomy Ha ero Buixo-

Aax TaKkxe BuICOKWUE YPOBHW, TPAH3UCTOPEI
VT1—VT8 3akpuiTel, a8 BCE rvpnaHasl
obecTo4eHs!.

B nporpamme mMukpokoHTpoOnnepa 3a-
NOXeHb! ABEHaAUaTe BapWaHTOB CBEeTO-
Bbix 3hDEKTOR, UX ONUCAHWA NPUBELEHDI
e Tabnuue Homep BEINOAHAEMOro Cee-
TOBOTO 3dQpeKTa 3a0a10T BuIKNIHATENAMY
SA1—SA4. Pa3zomkHyThIe KOHTAKTbl COOT-
BeTcTByioT "1", a 3amMkHyTeie — "0". KHon-
rxamu SB1—SBS ycTaHasnmeaoT pexme
paboTtul yctpowcTtea. lMNpu Haxatum Ha
kHonky SB1 "Crapt/cTon” BrmoHaioT mnm
BbIKNIO4Y20T 3QMEKT, YCTAHOBNEHHBIN Bbi-
kmoyarensmu. KHonka SB2 "Paspewe-
HMe" paspelwaeT wnu 3anpeLlaeT Buinon-
HeHwe komBuHauum ceeToBbix 3G HEKTOB.
Mpw HaxaTuKu Ha AaHHYI0 KHOMKY YCTPOW-
CTBO NONy4YaeT paspelleHne Ha BuinonHe-
HUe KOMBWHAUMK He3aeucumMo OT nono-
XEHWA BbiknwyaTtenein SA1—SA4, npwm
atom muraet ceetoguop HL1. fna 3anyc-
ka kombuHauum addekToB cneayeTt Ha-
*aTb Ha KHONKY SB1.

C nomowe kHONkK SB3 "Mposepka”
MOXHO NPOBEPUTE MCNPABHOCTL MPAAHA.
Mpu HaxaTun Ha Hee ceeToauoabl HL2—
HLES pomxHbl 3aropeTtscs, Npu nocne-
OVIOLLEeM HaxaTuuM — noracHyTe. KHonka
SB4 "Pesepc" No3BONSET U3MEHATL Ha-
npasneHue AguxeHns "Oeryuiero orHg”
Ha npoTtueononoxHoe [pu BKMOYEHUU

aToro pexuma ceetogvoa HL1 ropur
nocTosHHO. HaxaTtuem Ha kHONky SBS
"CKopocTh” M3MEHAIOT CKOPOCTL nepe-
KNIO4YEeHWs CBETOOMOACE B TMMPNaHAOax.
Kaxpoe HaxaTtue Ha KHOMNKY YMeHbwaeT
CKOpPOCTe NepekmoqeHua. Bcero peanu-
30BAHO AEBATH CKOPOCTEN, a UHTepBan ux
“3MeHeHWs crenywwuin. MakcumansHas
(3apaHa nNpu vHKUUKMANKU33UMU) — NPpU Ta-
KOW CKOPOCTW B ceeToROM addekte Mo 1
“oroHb” "npoberaet” no Bcew rupnaHne
npyimepHo 2a 2.5 ¢. MuHumansHas (cheay-
eT HaxaTk Ha kHonky SBS Bocemb pa3) —
BpemA "npobera” BospactaeT no 15 c.
CoBcem KOpoTKO 0 nporpamme. 3apa-
4a No GOPMUPOBAHUIO BPEMEHHbIX MHTEp-
BanoB ANA BKNOYEHWA CBETOOWOAOB B
rupnaHaax pewenra ¢ NOMOoWbIO NpepsLiea-
HWih OT Tamepa TFO 1 cueT4nka Ha peru-
ctpe R3. Taimep TFO ¢popmupyeT 3anpoc
Ha npepbieadne Yepes kaxasie 3400 mkc,
a c4eT4uk Ha peructpe R3 nogcunTeiBaeT
YMCNO NPEepeiBaHWA W yCTaHasnusaeT
¢nar (puskl). MporpamMma cOCTOUT U3
Tpex OCHOBHbLIX YacTel: Npoueaypsbl UHK-
uMann3aumKy, OCHOBHOW NPOrpamMmel,
paboTaloweil B 3aMKHyTOM UWKNe, 1 noa-
nporpammel 06paboTkn npepeiBanna OT
Tamepa TFO. B ocHosHOi nporpamme
NPOUCXOANT BLINONHEHWE BCEX CBEeTOBbIX
3ppeKToB, peann3oBaHHbIX B YCTPOA-
ctee. B nognporpamme obpabotku npe-
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PbIBaHWA OCYLECTBAAKTCH (GOPMUPORA-
HWE BPEMEHHOro UHTEepBana Ana BKoYe-
HWA CBETOAWMOOOB, ONPOC KHOMNOK W
BuikMO4aTenei. B namati padHsix MUKpo-
KOHTponnepa ¢ agpeca 30H no 37H opra-
Hu3oBaH Oydep pna xpaHeHns nHdopma-
UMK O BKMIOYEHHBIX cBeToauogax. Mo aa-
pecy 20H pacnonoxeH GanT ana BkO4e-
HUA TUPNaHa (ONA BKIOHEHWA KIOYEen Ha
TpaHaucTtopax VT1—VT8). Anpeca Gyde-
pa oToOpaxeHns 3arpyxainTcs B PerucTp
RO mukpokoHTponnepa. Kaxaeii 6aint us
bydepa B nognporpamme obpaboTku
npepsianns Taimepa TFO (metka OT)
nocne nNepekoaupoOBKWM BHIBOOWTCH Ha
NUHWK nopta P1 mukpokodTponnepa. Ha
pervctpe R7 peann3oBaH cHeT4uk pasps-
noe. Mpu kaxoom obpaweHy K Noanpo-
rpamme ob6paboTku NpepeiBaHWA PerucT-
pet RO n R7 uHkpemeHTupytotes. Bant ana
BK/IOYEHUA TUPNAHA B KaXO0M UMKNe
3anuceleaeTcA B permctp DD2.

Obbem paspaboTaHHOn NPOrpamMmMel Ha
accembnepe cocrtaenset npubanavTens-
HO 2 K6 YuuThieaa, 4To 06beM namaTu

nporpammM NPUMEHEHHOro MWUKPOKOHT-
ponnepa 4 K6, octaeTcs pe3eps ans pea-
nnaaymun apyrux cReToBeix adgexTos, He
ONUCAHHBIX B CTATLE, MKW ONS W3MEHEHUR
napaMmeTpoB peanu3osaHHbix. Cnepyer
TaKxe OTMeTUTL, YTO WHAWKATOPLI B Kax-
[0 rpynne KOHCTPYKTUBHO MOXHO pacno-
NOXWTE TAK XE, KaK OHW PACroNOXeHo! B
CEMN3NEMEHTHOM UMPPOBOM MHOMKATOPE
(C Toykon h nony4aetcs BOCEeMb 3AEMEH-
ToB). To ecTb 13 ceeToamonoe HL2—HLES
MOXHO cobpaTs gucnnen U3 BoCsMu und-
POBbIX CEeMNINEMEHTHBIX MHOAMKATOPOB.
NpumerHeHsl pesuctope C2-33, MNT,
HO NOAOWAYT U APYIUe C Takoi Xe Moul-
HOCTBIO pacceuBaHus. OKCUAHBIE KOH-
peHcaropel — K50-35 vian vMnNopTHEIE,
octankHele — K10-17. KonpeHcaTtopei
C2, C3 ycTaHaBnuBawT Kak MOXHO
6nuxe K BbIBOAAM NUTAHWUA MUKDOKOHT-
ponnepa DD1 v peructpa DD2 cooTtsert-
CTBEHHO. TPaH3UCTOPL MOXHO NpUMEe-
HUTE nobele 13 cepun KT3107. Ceeto-
avoab KB-2300EW MOXHO 3ameHuTb Ha
apyrve ¢ paboyuM HanpaxeHuem He

Gonee 3,6 B, koTopbie npu Toke 10 mA
obecneunBanT Tpebyemyd ApKOCTL CBe-
yenua. Ouogsl — cepuid KOS03, KO510,
KAS521, K522, Beiknw4atenu MoryT BeiTe
noboro Tuna manorabapuTHble, KHOMKWY —
Taixke nobble ¢ camoso3spatom (6ea
urkcaunn).

YCTpOCTBO CMOHTUPOBAHO Ha MakeT-
HOW NEYaTHOW nnate c NpPUMeHeHneM
NPOBOAHOIO MOHTaxa. B Hem HeT perynu-
POBO4HbLIX 3NEMEHTOB, W €CNWN MOHTaX Bbl-
NONHeH NPaBWNBHO, TO OHO HA4YWHaeT pa-
6oTate cpasy Nocne NogaLsu NUTalwero
HanpsxeHus. ApKOCTb CBEYEHWs CBeTo-
[OVWOOOE B FUPRsHOAX MOXHO W3MEHSTb
nopbopkoit peancropos R2—R9, Ho cne-
AyeT NOMHWTE, Y4TO BhIXOOHOW TOK ona nv-
HUA  nopta P1  mMukpokoHTponnepa
ATB9C4051-24P| He ponxeH NpeebiwaTh
20 mA

Ot penakuymm DOrpammis MAKDOKOHT-
Ponnepa uMeKTca Ha FTP-cepeepe pegakuymy
no agpecy <ftp://ftp.radio.ru/pub/2010/ |
11/0gni.zip>. |
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Urpa "3apgaHue

nna Maaerta”

4. MAMMUYEB, n/o LLaranoso CmoneHckoii o061,

B xypHane "Paguwo” Ne 10 3a 2010 r. ony6nukosaHo onucaHue
3aHATHOW urpel "Beikusanme MaaBra” (Hanomrum: ums "repos”
urpel 06paszosaHo n3 coeguHeHus nepesix 6yke cnoe MAwwumHka
ABTomatuauposaHnnas). Maasr "wuser” (geuxercsi) o tex nop,
f10Ka CBOEBPEeMEeHHO HaXOAUT "MCTOYHUKU NMOANUTKMU"™ (MOCTOSHHLIE
KONbLEeBbIe MarHUTbi, Pa3foXeHHble Ha urposom none). OcHacTus
UIrpyLUKY NpOCTeMLwei CHCTEMON paauMoynpasneHns, MOXHO 3acTa-
BUTH ee ABUraTbCs B XeNnaemMoM HanpasneHuy, BbINOAHATL onpege-
neHHylo paboty (Hanpumep, nepemMelyaTs KaKoi-nu6o npeamMer us
OAHOM TOYKM MrPOBOro rnons 8 Apyroe) u 1. 4. O Tom, Kaxk caenars
Maager paguoynpasnsieMpiM, paccKka3siBaeTcs B ny6nuKyemosi Huxe

cTartee.

'} na toro ytobel Maaet [1] Mor nepe-
,;lmetuamcq B BuibpaHHOM Hanpaene-
HWW, OOCTATOYHO BKIKOHATE W BoIKNOYATL
ero 3NekKTpoasuraTeny He no "nporpam-
Me", 3apaHHon MynsTMewGpartopom, a
NPUHYAUTENEHO. 3a0a4a Nerko pelwaeTcs
C NOMOWbLID OOHOKOMAHOHOW CUCTEMbI
pagvoynpaenexdns. Ee pagronpuemHmk
yCcTaHasnuealoT Ha "GopTy" wrpywku, a
onucaHHoe B [1] ycTpoicTeo ynpasneHna
anexkTpoasurarensmMu nopabaTeiBaloT Tak,
41066l NPU NOCTYNNEHUW KOMaHAB OT
nepegartyuka paboTan oavH 3NeKTPoABM-
ratenb, a B ee OTCYTCTBUE — AOPYron.
Manunynupya kHONKOM nepenaTynka,
HETPYAHO 3aCTaBUThL MALMHKY “WwaraTs” 8
330aHHOM HanpasBneHun: NPW HaxaTton
KHOMKE& — nOBOpa4YvBarte N0 4acoBOM
CTpenke, a nNpu OTNYWEHHOW — NpOTUB
yacosow. Mpuas B 3aaaHHOE MECTO Urpo-
80ro nons, MaaeTt (Npu OTNYLWEHHOM
KHOMKE) BYOeT KpyXuTe Ha MecTe, "Oxu-
nas” nanbHerwWx Komana,

MpoTOoTUNOM NPUMEHEHHDIT aBTOPOM
OAHOKOMEHOHON CUCTEMBI NOCNYXKMN Ce-

PUIHO BhiNyckaewwmitca B 70—80-e roawl
NpoWnoro Beeka npuemonepenanuni
komnnekc “"CurHan-1", ycTponcteo u
NPUHUMN OEACTBMA KOTOPOro nogpobHo
onvcaHel B [2]. Mepepatunk Ha wacToTty
27,12 My, B3AT roTOBLIA (CXema npuse-
Aexa Ha pmuc. 1), HO ero MoxHo cobpars 1
CamOCTOATENbHO, PYKOBOACTBYACH ONW-
caHuem, onybnukoBanHeIM B [3].

Cxema npuemuuka (puc. 2) cywecr-
BEHHO W3MEHEeHa C Uenbi0 MoBbILWeHns

3KOHOMWYHOCTH (TENEpPL B MOMEHT npue-
1@ komaHasl oH noTpebnaer Tok He Bonee
10 mA). NMpuemHKk CoaoepxuT ceepxpere-
HEPaTWBHLIA OETEKTOP Ha TPaHaucTope
VT1 n ycunutens 34 Ha TpaH3ucTOpax
VT2—VT4. Konebarenbhniii koHTyp L1C4,
HACTPOEeHHBI Ha 4actoTy 27,12 Mlu,
BKAIOYEH B KONNEKTOPHYK LENL TPAH3UC-
Topa VT1. Pexum ero paBoTel no nocto-
AHHOMY TOKY YCTAHaBNUBaKT NOACTPOSY-
Hbit peancTopom R2. BulCOKOYACTOTHEIE
konebauua B 6a3080i uenwn TpaHaucTopa
3aMbIKaTCH Ha 00WWA NPOBOA KOHOEH-
catopom C5 KoHpewcatop C2 coapaer
obpaTHylo cBA3b, Gnaropaps KOTOpONA
kackap camosoabyxnaetca Curnan sac-
Toton 1 kly (Yactota cnenoeaHus WM-
nynLCOB myneTuemnbpaTopa nepenaTtyunka)
BbigenseTcs Ha pesucTope R1 u» Yepes
peavcTop R3 nocTynaer Ha Bxoa yeunure-
na 34. Kovaencatop C9 — pazpenurens-
HBI, peaucTopel R6, R7 obpasyioT aenu-
Tens, CO3AaloWMin HavYanbHOe HanpaXxe-
Hue CMelleHua Ha Base TpaHaucTopa VT3.
Konpencatoper C10, C11 crnaxueaoT
NyneCaum To0Ka B KOMNEKTOPHOM Uenu
TpaHauctopa VT4, C6 zawmwaeTt uens
nuTaHwsa ot konebaHwin ceepxpereHepa-
Topa

lWA1 L2 50 Mkl
l’“ R1[; R4
cris 43« 1k
-
L VT
c2 3
120 68

VT1N416A R2[; ‘;Ra
15kl /1750
Puc. 1

VT2 VT3 N416A
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IeyxuseTHold ceeTtopguon HL1 —
nHAouKaTop paboTe NpuemMHUka n Heobxo-
AWM NP ero HaCTPOWKE: B DEXUME OXW-
A@HWA OH CBETUT KPacHeIM, a NpK Npyeme
curHana — xentoim. C Nnpyvxonom curHa-
na ot nepeparyunka cpabarwieaeT pene K1
v ero repkoH K1.1 3amuikaeTtcs, coegun-
HAs Ba3y TpaHauctopa VT2 Maaseta c
o6uwwmm nposogom. Mpu 3ToM anekTpo-
neuratens M1 ocranasnueaerca, a M2
sknoyaetcA. Mo okoH4Yawum curHana
ynpaenewns pene K1 OTnyckaert, repkoH
K1.1 sosBpawaeTcs B nonoxeHue, noxa-
3aHHOE Ha cxeme, NO3TOMY 3NeKTPOoaBU-
ratene M2 ocranasnusaerca, a M1
3anyckaetca. [Moakni4eHHbld napan-
NenbHO 3amblkawuwemMy KoHTakTy Ki.1
repkoH SF1 HeoOxopum ona oCTaHOBKMK
Kpyxawerocs Ha mecte Maasta u ans
YOEPXaHWA ero B HENOABWMXHOM COCTOR-
HWW NOCNe BKNIYEHUA NUTaHua (Nogpob-
Hee 06 atom cMm. pnanee).

BonbwwHcTBO OeTanein npuemHuka
MOHTUPYIOT Ha NMe4aTHOn nnave, Yeprex
KOTOPOW NpepcTaeneH Ha puc. 3. Peauc-
Topsl — MIT, C2-33, koHpeHcaTtop C1 —
KA-1, C2—C4, C6, C7 — K10-7B, octans-

HblE — OKCUOHBIE UMNOPTHBIE, HaNpUMep,
cepun TK hupmel Jamicon. TpaHancTopel
VT1—VT4 — nwobele cepum KT361, ceeTo-
avog — noboih OBYXLBETHLIN TPEXBLIBOL-

Hblft. Beiknouatens nuradmsa SA1T — mano-
rabapuTHLIR ABUXKOBbINA.

Kapkac katywkw L1 — nonucTtupono-
BbIil AUAMETPOM 7 MM C NOACTPOEYHUKOM
avameTtpom 2,8 MM u3 depputa 600HH.
O6moTka copepxwt 8,5 Butka npoeoga
MANLLO 0,18 (unun N3B-2 0,2), HamMoTaH-
HOro BUTOK K BUTKY Y OCHOBaHWA Kapka-
ca. Opoccens L2 — yHUDUUMPOBAHHbIN
An1-0,1 unu camogensHe (12...16 suT-
xoe npoeoga M3B-2 0,12, HamoTaHHOro
wa peauctope MJIT-0,25 conpoTueneHn-
em He meHee 100 kOm).

Pene K1, 6arapeto nutanHus GBI
{WecTb AWCKOBLIX ranbBaHUYecKwx ane-
meHToB Tunopasmepa LR44) u repkox SF1
YCTAHABAMBAKT Ha OONONHWTENLHOR ne-
YaTHOW NnaTte (ee YepTex nokasaH B nNpa-
BOW yacTu puc. 3). Buieoas! pene 1 KoHTak-
Thi-gepxarenu anemeHTos Hatapew npu-
nNaveawT HENOCPEOCTBEHHO K NEeYaTHbIM
npoeoaHnkam. KOHTakThI-gepxarenn uc-
NonbL30BaHLI FOTOBLIE, OT CTAPOro Nynsra
LY. Onu npeacTaenaioT coboi NnacTuHbl
KBaOApaTHOW HOPMBI € YIKMMK NenecTrkamm
C OOHOM CTOPOHL!. Ha 0QHO U3 HUX ume-
eTCA NyKNeeka, a Ha Apyron 3akpenneHa
KOHWYeckaa npyxuHa. SlenecTkn nnacTuH
crnbatoT nog NPAMBIM YoM 1 Npunau-
BAKOT K MeYaTHeIM NAoUuaakam, noMedeH-
HBIM HA YepTexe 3Hakamu "+" u "=". [ina
Gonbliei XecTKkoCTW K AepxaTtensam
0BpaTHOR CTOpOHEI NpunaveawnT L-o6pas-
HbIE CTOWMKW, COTHYTBIE M3 NYXEHOro npo-
sona anametpom 1,2...1,5 mm.

fepkon SF1 3akpennsioT Ha TOHKOW
nnacTMHe W3 OpPraHNYeckoro cTekna,
BCTAB/IEHHON MEXay KOpnycom pene u
anemeHTamu Gatapen nutanus. Ona npe-
LO0TBPALLERUS UX CMELLIEHWA B NPOTUBONO-
NOXHYIO CTOPOHY K MAate NpuknevsaioT
NNAcTMACCOBYID (NMUCTOBOW NOAUCTMPON,
OpraHv4eckoe CTeKno W T.Mn.) NAacTuHy
pasmepamu npumepHo 22x10x4 mm. Bo
130exXaHME KOPOTKOro 3ambikaHng BLIBO-
NOB HWXHEro (No puc. 3) anemeHTa nevar-
HYIO NNOWAnKy, NOMEYEHHYIO 3Hakom "=",
V30ONUPYIOT NPUKNENKOR K Heil NONOCKW
NAaKOTKaHW UNKM MHOTO TOHKOrO U30N8UM-
OHHOTO maTtepuana. CMOHTWMPOBaHHLIN
y3en ycTaHaeBnNMBAaIOT HA MPABOA 4acTu
OCHOBHOW NNaTthl U COEAWHRAKT C Hewn
YETLIPbMSA NPOBONOYHBIMU MEPEMBIYKAMIA.
B 3aBepweHve K nevaTHbIM nnowanxkam
noAa BLIBOALI FEPKOHA pene npunaveanT
TP OTPe3ka TOHKOrO MOHTaXHOro NPoeo-
02, a K Ux NPOTUBOTIONOXHLIM KOHUAM —
poseTky paavema X2 (cm. puc. 2). B kave-
CTBE MPUEMHOW aHTEeHHbI WCMNONL3YIT
OTPe30K CTankHOW NPOBONOKKM OWMamer-
pom 1...1,5 u anuHon okono 200 MM, oguH
KOHEL, KOTOPOro COTHYT B BUOE KONEYKa C
BHYTPEHHUM OMAMETPOM 3 MM.

B npuemHuke npumeHeHo pene
P3C55A (nacnopt PC4.569.601 unu
vcnonHenne PC4.569.600-00). na Toro
4T06LI pene cpabaTeiBanO Npw Hanpsxe-
H1Un B...8,5 B, k ero kopnycy npuknevsaior
KONbUEeBOW (HEeppuTOBLIA MArHWT, Kak
noka3aHo Ha pyc. 4.
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CMOHTHMPOBaHHYKD — nnarty
npvemMHuKa ycTaHaenueawT
Han Batapeen nitadns Maaserta
(puc. 5) v 3akpennsalT ravka-
MU M3, HaBWHYEHHBIMW HE
pe3sboBbie KOHUBI ABYX MeTan-
nuueckux crtoek (puc. 6), 3a-
KpPEennexHbix, B CBOK O4epensb,
BuHTaM1 M3 Ha OCHOBaHWW, Ha
KOTOPOM YCTAHOBNEH KOHTen-
Hep ana anemexToB Hatapeu
nuTaHua urpywkn. Nepen Ha-
BUHYMBAHWEM AWKW Ha KOHey
CTOMKM. NPOXOAALLER 4epes
OTEEpPCTUE B NNaTe, OKaHTOBaH-
HOE KONbUEBBEIM NEYaTHbLIM
NPOBOOHWMKOM, HANEBAOT KO-
NEYKo NPOBONOYHON HTEHHBI W
meTannuyeckyio wainby K ebi-
sopam Gas TpanawcTopos VT2,
VT3 n obuwemy (MUHYCcOoBOMY)
NPoBOoAY VIPYLUKKY NpUnaveaoT
rubkme n3onMpoBaHHbie NPo-
BOMOE, @ K WX NPOTMBONONOX-
HbIM KOHLaM — TPEXKOHTaKT-
HYI0O BWNKy paseema X2
(cm. pyc. 2) ANA COEAMHEHWA C
PO3eTKOW, UMEIOWENCA B Npu-
emunke. Kvonky SB1 Maaerta
3aMEHRAIOT KHOMKOMW € dukcauw-
1 B H&Xartom NonoxeHuu. 370
NO3BOAWT UIPYLUKE NPWU HaKa-
TOW KHONKE ABWFATbCA CKONbL YrOAHO
AONrO, 4TO PaCLUMPUT TEMATUKY UrPOBbIX
CUEHapues.

HanaxweawoT npyemHuK B Takol no-
cnegosaTensHoCTU. YCTaHOBUB ABWXOK
nogctpoeuHoro peanctopa R2 B cpenHee,
a R7 B HuxkHee (N0 cxeme) NoNoXeHWe,
BKAKOYAKDT NUTaHwe, a 3aTem nepeme-
LADT OBWXOK NOCNEAHErDO BBEPX 0O Tex
nop, Noka KpacHoe CBeYeHWe CBETOAMOAA
HL1 HE CMEeHWUTCA XenTbiv (B NONONHEHWE
K KPacHOMY Ha4HET CBETUTE 3eNeHbIN Kpu-
ctann). MNocne aToro OBMKOK HEMHOro
cMewawT B obparHoM HanpasneHuy
(cBEYEeHUE CHOBA CTaHeT KpacHbIM)
noAasas kKOmadwaobl NepepaTyvka, Ha-
cTpavsaT koHTyp L1C4 (nopctpoequn-
KOM KaTywkw), nobueancb YBEPEHHOro
npwema (CBeTooMo MUraeT KpacHo-Xen-

TeiM uBeTom). [anee B Uenbe NUTaHWA

BKJIHOUAKDT MUNNWAMNEPMETP C NPeaenom
wamepenns 10...20 MA v nNoBOPOTOM
nevxka peavctopa R2 ycranHaenueawT
notpebnaemsii NPUEMHUKOM TOK B ¥ay-
wem pexume (B OTCYTCTBUME CcurHana
nepenatumka) okono 5 mA. Ha atom Hana-
KMBaHue 3akaHyueaertca. [Ana akoHomun
3Heprun Batapen NUTaHWRA 3eNeHbIl Kpy-
ctann ceetoavona HL1 moxHo oTkno-
4MTh, BINASB U3 NNaTel peanctop RY.

B 3aeepuweHue Kk HYXHEeN 4acTu kopny-
ca nepefarqvka NPUKNenBaoT KONLUEBON
DEeppUTOBLIN MarHuT, NPegHasHaYeHHbIN
ANS yNpaBneHna repkoHom SF1 npueninv-
ka. Nopsook 3anycka MawmHkv ¢ pagwuo-
YNPaBneHuen TaKOW: BKMIOYWE NuTaHue
npuemMHuKa, NOOHOCAT 3aKpPenneHHbI Ha
nepenaryvke MarHut kK repkoHy SF1 wm
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BKMOYaOT nuTanue Maaeta. 3ateM nepe-
[aTHVK OTHOCAT B CTOPOHY. MrpyLlka Hauv-
HaeT pevxedue Ha wecte. MNocne atoro
MaasToM MOXHO YyNPasfATb HaXaTnem u
OTNYCKaHWeM KHOMkW nepepartdvika. Boi-
KNIOYAKT MaLLMHKY B 06paTHOM NOpPAAKe.

MNpy OTCYTCTBUM FEPKOHOBOrO pene
POC55A vnu B8 cny4ae, ecnu MMELWWNCs
B pacnopsXeHvy ak3emnndap He yaaeTcH
3acTtasvTb cpabathiBaTh NPy HaNPaXeHuH
8...8,5 B C NOMOLLLIO BHELLHErO MarHnTa,
B8 NPUEMHUEKE MOXHO NPUMEHUTE €ro
"3NEeKTPOHHLIA  3KBMBanNeHT” (pmc. 7;
HyMepauws HOBLIX 3NEeMEeHTOB NPoaonxa-
eT HayaTyw) Ha cxeme npuemHuka). Yaen
BKNKOMAKOT B KONNEKTOPHYIO LENk TPaH3u-
ctopa VT4 emecto obmoTkw pene. Yer-
KOro nepeknloyeHna aevratenein Maasta
noBVBAKTCH NOACTPOEYHLIM PE3MCTOPOM
R12 (ero asvxok QONXEH HAX0OWTHCA B
TPETW WHTEPBana CONPOTUBNEHWRA, NpW-
nexawen Kk BLIBOAY, COEOWHEHHOMY C
MWHYCOBOIN LeNk0).
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AkycTunyeckoe pene

A. BYTOB, c. Kyp6a fipocnasckoii 061.

MpegnaraemMoe ycTPOMCTBO pearnpyer Ha LUYyM B MOMELYEHUN U B
3aBUCHMMOCTHM OT €70 YPOBHS MOXET BKIIOYATb WAMN BbIKAOYaTh pas-
nunyHsle npubopel M 06opyaoBaHue, nutaowmecs or cetn 220 B. Ero
npuMeHeHne MOXeT Ccrnocob6CTBOBaTE 3KOHOMUM 3/1EKTPOIHEPTUN M
NOBLILIEHWIO NOXapHoW 6eaonacHOCTH.

KycTu4eckoe pene moxert paborarte B
LBYX PEXMMAX: MHOrOKpaTHoro cpaba-
TEIBEEGHWA, KOrga nuTadve nogknioYeHHbIx
HArpy3o0k OTKIYaeTCa Yyepea onpeneneH-
HOE Bpema nocne HacTYNNeHWA TULLUWHEI W

BK/O4AETCA NPV NPEBLIWEHWW LLIYMOB
3a0aHHOM0 YPOBHA W OAHOKPATHOMO, Koraa
BLIKMKOYEHHAA Harpyska He mMoxer Bwbith
ABTOMATUYECKM BIIOYEHA BHOBL. Mepewii
pexun ynobeH Npy NOAKNKHYEHU K YCT-

POWCTBY Pa3NuYHbLIX OCBETUTENLHLIX NPU-
OopoB, HanpUMep, HOYHKKE, KOPUOOPHOTO
“NM nopbe3gHoro ocsewedns. Ecnv B
NoOMEeLeH TUxo, oceeweHve O6ypeT
OTKMIOYEHO 1 CHOBA BKINONWMTCA, KOrAa cra-
HET WymMHO. BTropown pexvim paboTel MOXHO
NPUMEHUTL, ECNK B KAYECTBE Harpy3ku K
aKyCTUNECKOMY pene NoaKIioHeHs!, Hanpu-
MED, anexTponasneHwk vnw ytior. lNocne
OKOH4aHWA padoTel C HUMW, KOMOa Bbl YLUAW
U3 NOMEeWEeHVA Ha nNpoaooMKUTENLEHOE
Bpems, 3a0bie 1X BLIKNIOUNTE, YCTPOMCTEO
OTK/MOYUT VX OT CETH, HO NOCNE BO3BPaLLe-
HWUA OHK OCTaHYTCA OTK/HOHEHHbBIMM
KommyTaumio Harpyskm ocylectenser
OTHOCUTENBHO MOLUHOE 3NeKTpOoMarHWT-
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Hoe pene. 370 MO3BONAET ynpasnaTb NOAABNSET BbLICOKOYACTOTHLIE MOMEXM. (10...11 B). Bnaronaps atomy 3anepxka 6 LY
npakTuieckn noboimu notpebutenamu  Mutaowee HanpaxeHne Ha OY nocTynaer  OTKMOYEHUA Harpy3ky OocTaeTca nocTo- E
Toka, paboraouwimm ot cet 220 B, kak  4epes dunstp R14C5C8, a Ha MUKPO(OH  AHHOIA, BHE 3aBMCUMOCTU OT TOrO, KaKov s
ManoMOLLHbIMKM, Tak U MOLWLHOCTbID 0o BM1 — yepesa punerp R2CT. rPOMKOCTM U MPOLONXUTENEHOCTY Bbin g

1500 Br.

Cxema ycTpoicTBa nokasaHa Ha pmc. 1.
Ecnv 0HO HaxoaMTCA B pEXMME OOQHOKpAaT-
HOro cpabartbiBaHus (NOKa3aH Ha cxeme),
npy nogkmodeHnn k cetu 220 B nurato-
Wee HanpsxeHwe Ha MNOHWKaLWWA
TpaHcgopmarop T1 HE NoCTynaeT v KOH-
TakTel pene K1.1 pa3omkHyThl, NO3TOMY
Harpy3ska v 3femMeHTHl ycTpolicTea obec-
TO4eHb!. HT06k ero BkMOYMTL, Heobxoan-
MO KpaTkOBpemMeHHo (1...2 ¢) HaxaTe Ha
kHonky SB2. Mpw atom k cetun BypeT nog-
KNHOYeHa NepevyHas obMOTKa NOHWXAaK-
uiero TpaHccopmaropa T1. HanpsxeHue
BTOPWUYHOM 0OMOTKM MOCTYNUT Ha MOCTO-
BOW BEINPAMUTENL, COBPaHHLIN Ha auoaax
VD1—VD4. Mynscaummn BLINPAMNEHHOTO
HaNPKEHWA CrNaXMBaloT OKCWOHBLIE KOH-
AeHcaropel C39, C10, MNpumeneHne apyx
KOHAEHCATOPOB, a HEe OAHOro C BABOE
6onbweit emkocTeiO, 0OBACHAETCA yCno-
BUAMK pa3mMeLLeHns 3NeMeHTOB B Mano-
rabaputHom kopnyce. Ceetoamog HL1 —
WHOMKATOP Hanu4mMa NUTAOWEro Hanps-
KEHUA.

JaTynkom ypoBHA LWYMa CRYXUT 3nek-
TPeTHLIN Mukpodon BM1, Ha OY DA1 co-
6paH MUKPOBOHHLIN YCUNUTENb, €ro Ko-
AQPUUMEHT YCUNEHNA MOXHO V3MEHATb
AOACTpOeYHBIM peancTopom R7. YHem
MEHbLWE ero BBEJEHHOE CONPOTUBNEHME,
Tem 6onslwe ycunenve. KoHpeHcatop C2

Yeunennoe QY DA1 Hanpsxenuve
yepes pasfenuTenbHbIil KoOHOEeHCcaTop
C11 u peaucTtop R9 noctynaet Ha asyx-
nonynepuoaHeli BeINpamMuTens, cobpax-
Hel Ha guogax VD5, VD6. Mynecauwn
BLINPAMNEHHOrO HANPRXEHUS CrNaxnea-
eTr koHpeHcatop C13. Peauctop R9
3aMennaeT 3apagkKy 3Toro KOHAEHcaTo-
pa, 6naropaps Yemy ycTponcTBO He pea-
rMpyeT Ha KpaTKOBPEeMeHHble 3BYKOBbIE
CUrHanbl, HAaNPUMEP WenN4YKn AKopa pene
K1. Korpa HanpsxeHwe 3aTBOpP—WCTOK
noneeoro TpaHauctopa VT2 npesbicuT
MOpPOroBOE, OH OTKPOETCA W 3allyHTUpY-
eT aMuTTepHIn nepexon VT3, kotopsii
3akpoeTcs. TpaHaucTopel VT2 n VT3
obpasywor Tpurrep WmutTa, roe ane-
MEHTOM NONOXMTENEHOW obpaTHOW
CBA3W CNYXUT peanctop R22. 3Tk TpaH-
3UCTOPLI HE MOTYT HAXOAWUTLCA B OOMHA-
KOBOM COCTOSIHUM — €CNW OOMH U3 HUX
3aKpbIT, TO BTOpPOW OTKpHIT. Koraoa
3akpoeTca TpaHauctop VT3, oTkpoerca
TpaHanctop VT4 v Ha obmotky pene K1
Byner nogaHo NUTaKLIee HanpsxeHwve,
0 HeM CBOMM CEEYEHWEM CUMHANU3upyeT
ceetognon HL2. OpHospemeHHO 4epes
koHpeHcatop C15 Ha Gaay TpaHaucTopa
VT1 noctynuT UMNynsLC OTKPLIBAIOWEro
HanNpaAXeHWwa, MNo3TOMY KOHOEHCATop
C13 yepea peaunctop R11 GeicTpo 3apa-
OUTCA 00 HaNpaXeHWs  NuTaHug

akycTuyeckuin curHan. KoHpoewcatop
Cl14 — HakonuTenbHbI, a pe3ncTopsl
R20, R23, R25 cHwuxawT TOK 4epes
obmoTky pene K1 nocne ero cpabartsiBa-
HWA, 4TO YMEHBLUAET PACcX04 SHEPrumn Ha
yaepxaHue sKopA.

C yMeHbWEHWEeM rpPOMKOCTW LuymMa
koHpeHcaTtop C13 nocreneHHo pa3psaxa-
etcs vepes peauctopsl R17, R18. C yka-
3aHHbIMKW Ha CXEME HOMWHanamu 3ThX
3NEMEHTOBE W NOPOroBOM HaNPSXeHun
Tpanauctopa KMS501A okono 2 B Bpems
3a0EepPKKY  OTKMIOHEHWS Harpysku —
35...40 muH. Haxatuem Ha kHonky SB3
MOxHO ofecneunte BICTPYIO pa3psaky
xoHpeHcatopa C13 n HemegneHHoe oT-
KNK4YeHWe Harpyaku. B pexwvme ofHo-
KparHoro cpabaTbiBaHus BMECTe C Ha-
rpy3kor ByoeT OTKAKYEHOo OT CeTHU U camo
YCTPOWMCTBO.

MNpwn NepeBone KOHTAKTOB KHONOYHOrO
nepekntoyarens SB1 B HUXKHeEe No cxeme
NONOXEHWEe YCTPOCTBO cTaHeT paboTtaTts
B PeXMUME MHOTrOKpaTHOro cpabareisaHua.
B atom cnyyae no WCTEHEeHMU BpEeMEeHn
3apepxky 0OeCTOMMBAETCA TONLKO Ha-
rpy3ka, a camo YCTPOWNCTBO NpPoaonkaeT
pabotate B pexume oxuoanwsa. Kvonka
SB2 nogkntoyeHa Tak, STO NPu HaxaTum Ha
HEee NoAAeTCs NUTaHMe TONLKO Ha NepPBNY-
Hylo 0BMOTKy TpaHcdopmatopa T1, Bes
NOAKNIOHEHWS HArPY3KW.
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BonblWKWHCTBO peTaner yCTAHOBEHb!
Ha nNnaTe 13 TENNOCTOMKOro AK3neKTpuye-
ckoro mavepwana pasmepamyi 68x54 mm
(puc. 2). OnA BLIBOOOE 3NEMEHTOE B
nnate coenaHs! OTBEPCTWA, NOcfne ycTa-
HOBKM 3TWX AeTanei BbiBoAbl 3arvibaroT.
YacTe pe3ncTopoB M KOHOEHCATOPOB —
6GessuiBOAHLIE TUNopa3mepa 1206 onsa
NOBEPXHOCTHOrO MOHTaxa. Bce aneme-
Tl COEAVMHRAIOT W30NUPOBAHHBIMW MOH-
TaxHeIMW NpoBogamyi. Mnata nomeweHa s
nNacTMacCoBLIA KOPNYC K3 NOAUCTHPONa
paamepamun 100x72x55 mm, B KadvecTee
KOTOPOro KCNoNbL30B8aH GOKC ANA XpaHe-
HUA kapTpuoxken HP25, HP26
OnA  CTPYWHbIX  NPUHTEPOB
{pmc. 3). B kopnyce cpenaHo
npumepHo 150 BEHTUNALMOH-
HblX OTBEPCTHI OnamMeTpom
2.7 Mm,

MpriMeHEeHBl NOCTOAHHLIE
peauctopel C1-4, C1-14, C2-23,
C2-33, MNT wn pna noeepx-
HOCTHOro moHTaxa. Pesawuctop
R4 xenatenbHO NPUMEHKTL
HEBO3ropaemMeli, Hanpumep,
Tuna P1-7-2. Ero conportvs-
nexHve nonxHO BelTe NPUMEPHO
PABHO COMNPOTUEBNEHIAIO NOCTO-
AHHOMY TOKY NepsnyHOn 06-
MOTKM NOHWXAKLWET0 TPaHC-
¢opmatopa. [MoacTpoeuHsiii |
peauctop R7 — MMNOPTHBIM
ManorabapuTHbIA, MOXHO Npu-
MEHUTE OTe4eCcTBEHHbIe CMN5-2,
CN5-16BA. OKCcHOHbIE KOH- -
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RL50-HY213 xenToro ueeta CBe4eHua u
RL50-SR113 kpacHoro ugeta cee4eHus
MOXHO 3aMeHUTb NBbIMKU aHaNOrMYHbI-
MW, Hanpumep, w3 cepuin L-1503,
KUNA21, Kungao

Bsamen Tpan3aucTopa 2SA1271 npw-
MEHLM TPaH3UCTOP € Manbiv 06paTHBIM
TOKOM KONNekTopa, Hanpumep, niobon na
cepuin KT3107, KT6112, SS9015, 25A992,
a nonesoro TpaH3auctopa KIMN501A —
moboin w3 cepuin  KNS501, KN504,

ZVN2120, BSS88. Tpanauctop 2SC3199
MOXHO 3aMeHWTb Ha nobol u3 cepui
$89014,

KT315, KT3102, KT6111,

neHcatopel C9, C10 —K50-68
unu uMmnoptHeie, C13 — wum-
nqpmbm TaHTanoee. lpun
OTCYTCTBMY Takoro KOHOeHca-
TOopa BO3MOXHO NPUMEHEHEe
anioMWHWEBOro OKCWUOHOrO C
paboyriM  HanpsXeHuem He
meree 35 B vinv oTevecTeeHHO-
ro Hnobuesoro K53-4, K53-14.
KonpeHcatop C15 — kepamu-
4YeckMiA AN NOBEPXHOCTHOMO
MOHTaxa Ha HanpsXeHue He
meHee 16 B, npw oTcyTCTBYMK
Takoro HYXHOW emkKOCTV ero
MOXHO COCTaBWUTb N3 HECKOMb-
KIX COEOVHEHHbIX Napannens-

Puc. 3

K“Cnonb3oeaTe MUKPOdOoH ¢ HaubonsLwen
YYBCTBMTENLHOCTLIO, 4TO NO3BOAWUT yCTa-
HOBKTE MeHbWA KO3DDUUMEHT yocune-
HU8 MukpodoHHOro yeunutena Ha OY
DA1, v ato GnaronNpURTHO CKaXeTcs Ha
YMEHBLLLUEHUN BANAHWA CETEBLIX HABOOOK.
Krnonka SB1 ¢ nepeknioYeHwemM NoOBTOPR-
HbiM Haxatmem — MTO-1, N2K, kHonku
SB2, SB3— MNKH-61, N2K ¢ camoso3epa-
Tom. Pene K1 — G2R-14, paccuutanHoe
Ha kKoMMyTauuio HanpsxeHus 250 B
nepemenHoro Toka ao 10 A. Conpotuene-
Hue ero obmoTkm — 270 Om, HOMUHANL-
Hoe pabouee HanpsaxeHvie 0BMOTKM —
12 B, HanpsixeHue cpabartwiBa-
Hua — 8 B. Ero moxHO 3ameHnTs
manorabapuTHeiM pene cnepy-
wmx Tunos: RP920123 (178 Om,
8 A), D2B0A-R200A-60G20A-01
(180 Om, 8 A), SDT-SS-112DM
{270 Om, 10 A), RAS1215 (390 Om,
10 A), JW2aHN (270 Om, 5 A). MNo-
LOAOYT W OpYrike aHdanorvdHbie
pene, pacCHYNTaHHBIE HA KOMMY-
TAuMIo HanNPRXEHWA CeTu nepe-
MEHHOro Toka. Mpu Hanuykn B
pENe HECKONBKKX MPYMN KOHTakK-
TOB WX COBAMHAKT NapannensHo.
Nonwxawmin TpaHchopmarop
MOXHO NpUMEHWTL C Hanpspke-
HWEM Ha BTOpPWYHONI o0OmoTKe
11...14 B npu toke po 200 mA,
Hanpumep, TMN112-17, TMNK2-9B.
Noponner v 6oNLLWIKHCTBO TPAHC-
. (hOPMATOPOB OT KUTANCKUX HOCK-
Metx marduton. Npu camocrTos-
TENLHOM W3rOTOBMAEHWM TaKOro
TpaHcgopmartopa Ha LU-obpas-
HOM MarHuTONPOBOOE CEeYEeHUEM
LEHTpansHOro kepHa 2,25 oM’
nepsuyHas obMoTka OomKHa co-
nepxate 4900 euTkoB nposopa
N3B-2 pwamerpom 0,06 mm,
BTOpu4Han — 270 BUTKOB NPOBO-
na N3B-2 pwamertpom 0,35 mMm.
Tpancdhopmatop npu pabote He
[OMKEH 3aMETHO NyaeTh.
Hanaxueanwe HaymHawT ¢
YCTAHOBKWU HANPAXEHWS HA MUK-
podone (1,5...3 B) nonbopkon
conpoTueneHus peauctopa R2.
BpemeHHO oTkMoYaoT kOHOEH-

HO KepamKiyeckux KoHOeHca-
TOPOB MEHbLLIER eMKOCTW, HanpuMmep,
Tmnos K10-17, K10-50 vnu npumennTs
KOHAEHCATOP C NNEHOYHBIM AN3NEKTPU-
koM. KoHpencatopw C3, C4, C11 —
K53-19, K53-30, C5, C7,C12 — K10-17,
K10-50, KM-5. Mpu Hanvsum ceoboaHoro
MECTa B KOpnyce B3aMeH OKCUOHOMo KOH-
nexcaropa C11 xenarenstHo yCTaHoBUTh
NNEHOYHBIM HENONAPHLIA, HanpuMmep,
K73-17 4,7 Mk® wa 63 B, 310 noBbicuT
€TabuNLHOCTD BLIAEPXKU BPEMEHN.
Auvoasl 1N914 MOXHO 3aMEHUTL Nio-
Geivn 13 cepuin 1N4148, KO510, KA521,
KA522. BaameH BEINPAMUTENbHBLIX AKO-
Aos 1N4001 npumeHuMsl nobble auonsi
cepuii 1N4001—1N4007, 1N5391—
1N5399, KO243, KO247. Ceertonuon

25C2710, a coCTaBHOWM TPaH3KCTOp
2SD2010 TPaH3uUCTOpaMu Cepuin
25C3987, MPSA-12, MPSA-13, KT972.
YNOMSHYTLIE TUNbl TPAH3KCTOPOB UMEIOT
pasnyuus B TUMNax KOPrycos 1 B LLOKONes-
kax. Baamen OY K553Y[02 (vimMnopTHLIA
adanor LM301AP) MOXHO npumeHuTs (c
y4eTOM Apyroin uokoneekwn) K153¥02,
K140¥y06, KP140Y0608, K140YA7,
KP140Y0708, K140¥Y0Q18 w ppyrue OY
obuiero npumeHerus, cnocobHele pabo-
TaTb NPW OQHOMOASPHOM HANPAXEHUK
nuTaHwa 8...15 B.

Mukpodon BM1 — anektpeTHein ma-
norabapuTHbIA, HanNpUMep, OT MarHuTo-
doHa, covosoro TenedoHa, AETCKOR
urpywem. Npu Hanuyaum ewibopa cnenyet

catop C14 v noabopkoit peavc-
Topoe R20, R23, R25 pobusaioTcs Hanex-
HOro cpabaTtblBaHvua pene npu Makcui-
ManeHO BO3MOXHOM WX COMPOTUBNEHWUL
3arem koHgewcatop C14 noakmo4aloT.
HyBCTBUTENBLHOCTL YCTPOMCTBA yCTaHas-
NWBAIDT NOACTPOEYHLIM peaucTopom R7.
[ns n3ameHeHns BpeMeHW 3a0epXKu Bbl-
KNIOYEHWA YMEHLLUAIOT UNW YBENWYMBAIOT
CYMMapHOe COMpOTUBNEHNE PE3UCTOPOB
R17, R18. MOXHO ycTaHOBWTE HECKONBKO
rnepexnioyaemMelx peanctopos. MukpodoH
W ycunurens Ha OY ponxkHbl 6biTe Makcu-
ManbHO yaaneHs! oT crnoseix uenen. Mpu
CUMbHEIX HABOOKax NepeMeHHOro Toka
50 lu, korna Npu NOAKMNOYEHHON Harpy3-
Ke pene nepecraeTr OTKAIO4ATLCA, 3TW
Yanel NpuAeTcs akpaHMposaTts. n
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AnexcaHgp KAMPAJIOB (RUSUR), r. Kemeposo

BHacronu.:,ee Bpems B [opoackom
UEHTPEe OeTCKOro TEXHWYECKOro TBOP-
yecTea (ompektop JNerwino Onera Wea-
HoBHa) paboTalT cneaylive TBopuec-
ke obbeguHeHwa: aeuamogensLHoro
cnopra, 3NekTPOHHOW aBToMaTukw, pa-
AMOCNopTa, MOAYNLHOrO 00y4eHus npu-
KnagHoiM 1 (GOTOHABLIKAM, KApPTWHra,
KOMNBIOTEPHBIA KNyE "BIOS", HavansHoOro
TEXHWUYECKOrD MOOENVPOBaHUA
W NPUKNAAHOro TEXHWUYECKOro
TBOP4ECTEa.

NmeHHo B8 Takux OETCKMX |
YHPEXAEHUAX NOMNONHUTENEHO- |
ro obpazosaHna neparor MeeT b
BO3MOXHOCTE NpPOBOAWMTL C |
0byHalWUMUCA  KONUYECTBO
BPEMEHW, p[ocTaTtodHoe ane
TOro, 4Tobel 3auHTEpecoRaTk
pereit, oby4vTs uX U NPUBKTL
CTpEMAEHWE K MOBBILUEHLIO
YPOBHA 3HAHWIA B TOM MNK KHOM
BONpoOCce, xenaHwe "aokarbi-
BaTLCA” 00 CYTU BELLEeN.

O6venvHeHvie "Pagviocrnopt”
6ein0 opranvaosado wa Craw-
LMW HOHbIX TEXHVIKOR JIeHWHCKOro
paiioHa r. Kemeposo B sHBape
1980 r A yxe 29 despans B
acdupe 3a3ey4an nNO3LIBHON |
Halei KONNeKTWBHOW panuo-
craHumy UKSUCG (ceivac —
UAQUWM). B obbeouHeHnn
KYNLETUBUPYIOTCA OBa BKOa pa-
AvoCcnopTa: Ppaavoces3b Ha KO-
POTKMX BOAHAX Vi CKOPOCTHas
pagworenerpadus, HO KMe-
eTcA BO3MOXHOCTE NPOBOAUTL
3aHATHA NO CNOPTWUBHOW pa-

CyneicTeo oTkpeiTOro nepeeHcrea Kemeposckon obna-
CTH NO paanocensu Ha KB nposoauT ¢ NnomMowsio cobcTeen-
HOW NporpamMmel Neaaror LONONHATENLHOIo 00pa3osaHus
EBrenunii Kanpanos (RASURYV), r. Kemeposo, mai 2010 rog.

soeHHoro obpa3ua P-108m, yro nosso-
naeT 3QPeKTMBHO NPOBOOVTE TPEHUPOEB-
KK W Y4acTBOBATb B COPEBHOBaHWAX MO
paguocen3y Ha KB, a takxe 3HaKkomMnTb
o6y4alWMXCH C BOEHHOW TEXHWUKON
BocnuTaHHukn obbefWHeHWs nocne
peanu3aun  HeThIpeXrogw4yHolr npo-
rpammel 'Papuocnopt” CTAaHOBATCH OT-
NWYHBIMKW pagucTamu, BbINONHAKT HOpP-

LleHTp OeTCKOro TeXxHM4eckoro TeopyecrtBa

MpakTUHECKU BCE HALWL BbiNYCKHKKW
ycnewHo caainT 3k3amedsl B OTW no
cneywansHocTh “"Papguotenerpaduct’,
NOAYYaKT CBULETENLCTBO 00 OKOHYaHUW
KYpPCOB paanoTenerpacducTos M Npoxo-
OAT cnyxBy B pasnuyHselx Bugax B00py-
¥eHHbix cun PD. Y10 kacaeTch rpaxaaH-
CKMX npodeccuii CBA3MCTOB, TO BO3MO-
weH eeibop 1 31Ol npodeccun MNpaega,
notpebHoCTe B cneywanvcTax, paboTaw-
wux TtenerpadHbivM KNIOYOM, B HACTORA-
Ljee BPEMS 3aMEeTHO CHW3KNACk M OCTa-

__ nack, noxanyw, TONbKO Ha
| Cesepe.
WNHorna Bo3xwkaer eo0-

NpOcC — a 33a4eM HaMm HYXEeH
soobuwe cnopt? Beak ang xua-
HW OH AeTaAM Bpoae Bl NpakTy-
YECKW HWYEro He faeT, Hy pas-
BEe 4TO Ao6aBnNAeT 300pOBbS.
Ina noHWMaHWa Toro, 4To aaer
papuocnopT oby4aroLemycs,
HYXHO NOCMOTPETL, kKak pabo-
TaT HaWW MacTepa B0 BpemMa
COpPEBHOBaHWIA NO paguocnop-
Ty. Beob BO Bpems nposeneHus
CNOPTUBHOW pPAagWOCBRA3W Onea
OOCTUXEHUA HawunyYwero pe-
3ynkTata cnopTCcMed peilaer
MHOXECTED 3a0a4.

Pabora Ha komneloTepe,
HacTPOWKa Ha pPagWoCTAHUMIO,
sepeHwe pagvoobmeHa, 3ano-
MUHaHKe HeoOXoanMMOon WH-
dopmauviv, opueHTauws ad-
TEHHbLI B NPOCTPaHCTBE, NpPo-
cMOTp WHbOopMauuu © npo-
XOXOEHWY PagroCUrHanoe 8
papuonioBuTENLCKOM knacTe-
pe — BOT Oanexo He MNOMHbIA
NepeyeHb TOro, 4TO O0MKEeH
ycneeatk Aenatb pagnocnopT-

avionenedrauvu, rge aetv no-
Ny4awT Ha4vafbHbIE HAaBbIkW
nenexdrauvn (0bHapyXeHus) nepegar-vi-
Ka Ha MeCTHOCTW.

Ona 3auatiin B ob6benvHeHWn co3gaHa
Xopowas marepuansHas 6aza Obopyno-
BaHa paguocTasHUMAMK annaparHas Ha
nea pabounx MecTa, B knacce ans uayde-
HUA TenerpadgHon a3byku yCTaHOBNEHbI
TenerpagHbie  KNO4YK, Qartevku kopa
Mopae, obopynosano paboyee mecTo
neparora. Bo epemsa COpeEBHOBAHWI 1 NPU
NPOBEAEHWM TPEHKPOBOK WCMONLAYKTCR
11 KOMNLIOTEPOB € NPUKNAOHBLIML npo-
rpammamn. Y Hac ecte 14 paguocTaHumin

MaTWUBbI CMOPTUBHLIX PA3PAL0E BMNOThL
0o KMC v MC P®. O6veauHeHue nopn-
AepxuBaeT TeCHbl koHTakT ¢ ObBwenn-
HEHHOW TexHuHeckon wkonon JOCAAD,
PervioHaneHeiM otoeneduem Cowsa pa-
avonobutenein Poccun M KONNEKTUBHOM
papmocTaHumen OGnacTHOro paguokny-
6a JOCAAD® UASUWA. Bonbuwyio no-
MOWbL B peanu3auuv OMNepaTtopckoro
MacTepcTBa Hawux BOCMNUTAHHWKOB
OKa3biBaeT KONNEKTUE paguocTaHuum
UASUZZ, kotopbiii Bo3rnaenser Cepreii
WMeanHukos (RZ9UN).

cmen. B pesynerare y 06yuan-
Leroca pas3srBakTCA NamaThk,
peakuma, MoTopuka, HabnoaaTtenskHoOCTb,
BHUMATENEHOCTE M COOBPA3KTENBHOCTS,
AOBOAMTCH 00 COBEPWEHCTBA yMeHue
paboTaTte Ha KOMNBIOTEPHOR KNasuartype.
A paboTta B COCTaBe kOMaHObl pasBuBaeT
YYBCTBA KOMNNEKTUBWU3MA, OTBETCTBEHHO-
cTu, apyxBel, "nokta".

Kpome TOro. 3aHsTus paguocnoprom
y4yatr pevein pagoBateca nobepam, a
camoe rnasHOe — Yy4aT NepexuwsaTb ro-
peyb NOpaXeHwus, He OonyckaTe PyKu
nepen, TPYAHOCTAMK 1 HACTOMYMBO MaOTU
K noctaeneHHon uenn. Tak BOCNWTEHI-
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komaHna Kemeposckoin obnacru,

BAKTCH Cambie HyXHble, Ha MO B3rnag,
ons ecex npodeccult kayectsa — yme-
HUE peWwnTs NOCTaBNEHHYK 3ajayy B
3afaHHOe BpeMA C BbICOKWM KayecTBOM
Vi HauMmeHbLIMMK 3aTpatamyi, Hes3aupas
Ha pasnuyHbIe BHELWHKEe Mewanwve
dakTopsl.

Ha 3amaTuax nepeoro roga B OCHOB-
HOM uWCnonbL3yeTcs rpynnoeas dgopma
oby4eHus, Npu HeobxogumocTy Ha onpe-
OeneHHor ctagmyi o0yyeHWs BO3MOXEeH
nepexof Ha WHAMBLAYanbHYIO GOopMy.
3arpyxeHHOCTe feTeil B LWKONe NpuBena K
TOMY, 4TO BONbLUEIH YaCTLI0 3aHATHA BTO-
poro ¥ NOCNeoyrowux rogoe oby4eHus
NPOBOAATCA B MHOVBMAYyaNnsHOW dopme.

Ve manexnih 2005 rom, nocnenuuwe copesHoBawwsi "Benoe osepo” —

Mpu atom obyqawowmeca NpuxoaaT Ha
3aHATKA B YAOOHOE ONA HUX BpemMs, nony-
4aT 3apaHKie, CaMOCTONTENLHO BLINOM-
HAIOT ero, a 3arem BMecTe C Neaarorom
NOABOSAT MTOr K HamewaT paboTty Han
owkbramm.

B ocHOBHOM BCE TpPEHWPOBKWU NPOBO-
OSTCA Ha KOMNLIOTEPAaX U PagvoCTaHUWAX,
Yemy cnocobCTBYET 4OCTATOMHOE KONMYe-
CTBO TeXHW4Yeckux cpeacTs. Mpu Hanu4mm
Aoma y oby4alouwerocs KoMnLTepa Bei-
naeTcs AoMallHee 3adaHyie, BeINONHeHue
KOTOPOro KOHTPONWPYETCA Negarorom Ha
o4YepeaHoM 3aHaTYiM B 06beaviHeHun. Mpu
Takow opraHn3aumv TPeHKPOBOK BLICTpO
NOBLILLAETCH CNOPTUBHOE MACTEPCTBO

OeTeil, K TOMY e OHW Npuy4aloTca pabo-
TaTk CAMOCTORTENLHO

Heckoneko cnoe 0 Hawwux ycnexax. C
1985-ro no 2005 rogsl Mbl NOCTOAHHO
NpUHUMANY y4acTue B 04HLIX COPEeBHOBa-
Huax no papuoces3n Ha KB Ha npusw
xypHana “"Pagwo”, KOTOptie NpoBOavi-
nuck B nocenke Benoosepckui Moc-
KOBCKOI 0Bnactv. Ha npoTaxeHuu atux
15 ner komaHgaa Kemepoeckoin obnactw
BCErga 3aHuMana npu3oesLie MecrTa v cra-
HOBMNACh 4€MNUOHOM 3TUX COPEBHOBA-
Huii. Bonee 20 neT Ha Hawel Haze opra-
HW30BaHbl W PEryNspHO NPOBOOATCA
O4HBIE OTKPLITHIE OBNacTHLIe COPeBHOBa-
HUiS No paauoceasn Ha KB TenedoHoM Ha
paguoctaHumsx P-108m. Mpaktuyecku
Bcerga komaHoe! LleHTtpa — Bnepeaw.

Mate ner Hasag no wHUUWaTvBe
pagKkoCcnopTUEHEIX 00bEAVHEHWIA rOpo-
008 U NOCENKoB 06nacTyi U NPy NoALEPX-
ke O6nacTHOro UeHTpa AETCKOro (HoHo-
WeCcKoro) TeXHWYECKOro TEOPHECTBa W
6e3onacHOCTY AOPOXHOIO ABUXEHWS
6bINM BO3POXAEHL!I COPEBHOBAHWUA NO
CKOpOCTHOWM paauoTtenerpaduv. 370 Nos-
BOMMNO FOTOBWUTL KOMaHAY W NpUHUMAaTh
y4actme B POCCUICKMX COPEBHOBAHKAX
no paguocnopTy Cpeay y-alleincs Mono-
nexu, kKoTopele npoeoasTca B . MNense
degepantHbiM LUEHTPOM TEXHUYECKOro
TBOPYeCTBa.

Haww cnopTcMeHsl HeoQHOKPATHO 3a-
HUMANK NPU30BLIE MECTAa B 3TUX COPEBHO-
BaHuAX, a ydenuua 12-it wkonet Enena
Weproea Tprixasl yaoctoeHa Mpe3vaenT-
ckoro rpadrta. [lgaxabl 3aHuman npu3o-
Bble MECTa y4eHuK 23-i rumHasumu Anek-
canvpp Uwmmepman. B 2010 . oH cTan
4eMMUOHOM B MNAAWER BO3PaACTHOM
rpynne, a natvknaccHuua 48-v wkonsi
Maenosa KOnus 3aHana TpeTee MEcTo.

YCnewHo BLICTYNaKT HalW BOCNUTaH-
HWKV B COPEBHOBAHUAX M0 PaarioCBA3N HA
KB Ha yxe ynomuHaswerics KOonnekTme-
HOW paguocTaHumn UASUZZ B TOM Yucne
M B TEX, KOTOpLIE NPOBOOAVT PEeaakuua
xypHana "Paawo”.

Bonee nonoeviHel BOCNWTaHHVKOB 06b-
E0VHEHWA NPOA0NXKAT y4eby B BbICLUKX
y4ebHbIX 3aBeneHVAxX PA3NNYHLIX FTOPOLOE
Poccun. i}

UTorm monopeXxHbix COpeBHOBaAHUNA
Ha npu3bl XypHana "Paguo”

B COpPEBHOBAHKAX  Texkywero roga
nyywe BCEeX BbICTYNWA KONNEKTUB
TOpoACKOro ueHTpa AEeTCKOro TeXHW4Ye-
CKOro Teop4ectea r. Kemepoeo. KomaHga
pagmocTtaHumu UASUZZ, B coctaee koto-
pon pabotany Mwuxaun ToponuyeHkoB
(RWSUVW), Anekcavgp UumMmepman
(RVOUDZ) vi Muxaun Brykos, onepeayvina
CBOVX OCHOBHbIX KOHKYPEHTOB — KOMaHAay

MO 10 105
1 UAUZZ 183 699 11 UNBLWZ 111
2  RX3IRXX 149 557 12 RK9ISXD 104
3 RZaTZZ 142 536 13 RK3SWS 115
4 RUSCXM 127 481 14 AK1OWX 103
5 RZ9SWP 126 478 15  RK9XQ 95
6 RZouzv 129 477 16 RK3AWS 78
7 RK4HYT 123 459 17 RKSSWF B3
B RZ9AWA 117 437 18 RK3FWE 79
8 RK3IZWF 115 415 19  RK3XWL 73

LenTpa TBOpYECTBa peTer u HoWecTea
r. Tam60oBa. Y onepaTopoB MHAMBMAYAn-
HblX PaguoCTaHuUWin Ha Nepeoe MecTo ¢
3aMEeTHBIM OTPLIBOM OT OPYFMX YYaCTHU-
KOB 8blna AnekcaHgpa Apxunosa
(UA9SSR) uia . Opcka OpeHbyprckoii 06-
nactu. B rpynne nabniopatenein nyywumm
6uin Apapar CumoHsH (R6H-21) wua
r. N306uneHelit CTaBpononsckoro kpas.

415 20

- T —

Mpwv nogseneHwn uToros cyneickas
KONNErns He CMOrna, K COXaneHwio, uc-
nonbL30BaTe OTYET KONNEKTUBHOR Pagvo-
craHumy RK9JXP — 8 Hem He Buinu npu-
BeAeHel B nonHom obbeme nepegaHHbie
KOHTpONbHBIE HOMmepa. OTYeT NpuULNoCh
ucnone3oeats kak CHECK LOG.

Mbl noagpaensem  nobGeawtenen
COpPeBHOBaHWI U NpUrnawaem BCE MONO-
AEXHBIE KONNEKTUBL! CTPpaHbl NPUHATb
y4actve B ¢espane B8 cneayrowem YOC
CONTEST!

B vitorosoii rabnuue no rpynnam npuse-
AEHbL. 3aHATOE MECTO, NO3LIBHON Y4aCTHN-
K&, YWCNO CBA3eit, Y1CN0 HabpaHHbLIX OHKOB.

308 30 UR4PWL 40 1

403 21 RKICYA B4 282 31  RK3VXL 40 138 ;e 3 4
392 22 RK3GXL 59 277 32 RK3DXW 65 165 sSwL

385 23 RK4CYW 7O 260 33 RKELWW 27 121 1 R6H-21 174 502
a79 24 RKIDXR 69 257 2 R3M-73 36 102
355 25 URBGWH 70 250 S0 3 RIM-T6 23 59
334 26 RK4SWP 55 235 1 UA9SSR 159 597 4 R3M-7T8 21 49
319 27 RK3ZZT 49 227 2 RKEAXN 50 210

317 28 RZSUWD 37 221 3 RNEBHDO 9 47  CHECKLOG

309 29 RZ6HZB 54 202 4 RNGHDY g9 47

RKSJXP, RU3LA L



BHewHW 610K ynpaBneHus
BEHTUNATOPOM OXJIAXAEHUSN

nepepnar4ymka

Jleonapn CTEMAHOB, r. Mctpa MockoBcko# o6n.

pusmHa, nobyaKBlas CKOH-

CTpywpoBaTe 3TO YCTPOW-
cteo, no HaHaneHocTy npocta B
nepefaTtyvke BeIWNAa 13 CTPOSX
CUCTEMa OXNAXOEHUA BbIXOAHOL
CTYNEHU MO NpuYnHe 3akivHnea-
HWUA NOAWWNHWMKOBOrO Y3Na BEeH-
TMNATOpa. 3amMeHa BEeHTUNATOpa
NONOXUTENBLHONO Pe3ynLTata He
pana. Oka3anocs, 4To NOBPEXAEH
Takke v Bnok ynpasneHus ero
paboron. On\ pemoHTa CUcTeMBl
6uino HeoGxogumo npuobpecTy
pPaguo3nemMeHTsl  On8 NOBEPX-
HOCTHOrO MOHTaxa, HO BeICTPO
paspewnTs 3Ty CUTYaLkio okasa-
nock He NpocTo. B mecTtHom mara-
3uHe, TOPrylowemM paavoaneTans-
MV, MUKPOCXemMbl MOXHO 6bino
npuobpecTn (NpegBapuTensHO
33aKa3ae) TONLKO B KONWHECTBE HEe
MEHEE NATK 3IKIeMNNAPOoB (Npu-
yem opHa ctouT 398 pyGneit),
TPaH3UCTOPLl — HE MEHEE OecsH-
TV, B TO BPEMA Kak A7 pemMoHTa
TpeboBanucs BCEro 0aHa MUKPO-
CXEema 1 0JuH TPaH3ncTop.

Y10661 BrICTPO BEpHYTL pabo-
TocnocoBHOCTE Nepenartyvika, pe-
WK CAENaTe BPEMEHHOE BHELL-
Hee yCTPOWUCTRO YNPasneHna BeH-
TUAATOPOM K3 TEX PaauO3NeMeEH-
TOB, KOTOPbIE BbINK, Kak roBOpPUT-
CH, NOA PYKOW, B Hagexae Ha To,
410 B ByAyuwlem ynactcs BoccTa-
HOBITE BbILEAWYID K3 CTPOA
cUCTEMY.

Cxema yctponcrea naobpaxe-
Ha Ha pwuc. 1. TepmopesucTop
RK1 u peauctopel R1—R5 o6pa-
3YI0T U3MEPUTENLHLIA MOCT, Ha
KOTOPLIN Yepe3 napaMeTpuHec-
KNI CTaBUNM3ATOP, BbINOMAHEHHbLIN
Ha anemeHTax VD1, VD2 u R6, no-
CTYNnaeT HanpsXeHWe NUTaHua oT
04HONONYNEPUOAHOrO BBINPAMI-
Tens Ha anemextax VD3, C3. B
AnaroHanb MocTa BKIIOYEH nepe-

i

xon Gaza—amuTTep TpaH3ucTopa VTi
CurHan ¢ xonnektopa Tpanauctopa VT1
nopaetcsa Ha Haly TpaHaucTopa V12, ko-
TOpbLI yNpaBnaeT OOHONONYNepyioaHbIM
BuinpamuTenem Ha TpuHuctope VS1. Mo-
CNepoBaTensHo C HYiM BKNKOYEHB! 3MEKTPO-
pewratens seHtvnaTopa M1 v pesucrop
R8, napannentHo KOTOPOMY NOAKMIOYEH
v3mMepuTensHbI Nnpudop PAT.
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"PAOAUNO" — O CBRA3M

PMHON!11,2010 PRASEISRPIRRNASRIIIRRNORSIARNRERNERERASEN S

Heobxogvimen nopor cpabarteiBaHyisa
YCTPOWCTBA B 33aBUCUMOCTW OT Temne-
paTypel yCTAaHaBNWBAKT MNEepemMeHHbIM
peauctopom R1 (nocne npoeepneHus
cooTeeTcTBylowen kanubposky npubo-
pa). MNpw MOBbIWEHNK TemMnepaTypsl
TENNOOTBOAAE BLIXOAHOW CTYNEHW nepe-
narvyvka, Hanpymep, cebiwe 40...45 °C,
conpoTtueneHue tepmopesuctopa RK1,
3aKPENNEHHOro Ha 3TOM TENnOOTBOAE,
yMeHbluaeTcs. 3T0 NpuUBOSUT K TOMY,
4To TpaHauctopsl VT1 w VT2 3akpbi-
sal0TcA. NonoxmTensHele nonynepruoas
HanpaxeHWs C BTOPKWYHON OBMOTKK
Tpancdopmatopa T1 4Yepes koHaeHca-
Top C2 HaykHaloT NOCTYNaTk Ha ynpas-
NAWWWIA 3NeKTPoA TprHucTopa VS1. OH
OTKPBIBAETCA, W Ha 3NeKTpodsuraTens
M1 BeHTUNATOPA NOAAETCA HAaNPsXeHue
nuTaHua. Hanpsxewve Ha 23nekTpo-
nguratene — 23,6 B. Ero HoMuHaneHoe
HanpaxeHwe NuTanua — 24 B npu Toke
0,25 A.

Bo Bpems paboTe anektpogsurarens
Ha pesvictope R8 napaet Hanpsxexue
0o 0,4 B. 310 HanpsxeHue dukcupyer
uamepuTensHblit Nnpubop PAT, no noka-
38HUAM KOTOPOr0 MOXHO KOCBEHHO
KOHTpONupoeaTte paboTy anekTponsura-
TENA ¥ COCTORHWE Bro NOAWWUNHUKOBLIX
y3noe. Hanpuimep, npu yeenuyeHuy Tpe-
HIA B MNOAWWNHWKAEX YBENUYKBAETCH
notpebnaemMeulil geuratenem TOK, 4TO
NPUBOAKT K NOBLILLEHUKD MAOEHKA Ha-
npsxeHua Ha pesuctope RB 1 yBenuue-
HWIO NoKa3aHwnii uigukatopa PAT (cTpen-
Ka Npubopa nepexoauT B KPACHLIN Cek-
TOP). 3TO yKa3wiBaeT Ha HeoBXOAUMOCTL
NPOPUNaKTUHECKOr0 PeMOoHTa aBurate-
na (Hanpumep, CMasky NOAWWNHUKOBBIX
Y3N0B).

Bce petanu yctpoicTea pasmeleHs
Ha Ne4YyaTtHon nnaTte, W3roTOBNEHHOW M3
OOHOCTOPOHHE QONBIMPOBAHHOIO CTeK-
noTekcTonuta TonwuHon 1.5 mm. Yep-
TEX MNathl M PAcnoONOXEeHWs Ha Hen
Pafno3anemMeHToB NOKa3aHbl Ha puc. 2.

Mnata paccuntana Ha ycTaHoBKy pe-
3vcTtopos MNT-0,5. MepemeHHbIn pe-

anctop R1 —
CNn3-4aM, nog-
CTPOEYHbI pe-
auctop R3 —
CN3-1a. Tepmo-
peavictop RK1 —

MMT-1. Korpen-
caropel C1uC3 —
K50-6; C2 —

MBM 1 K73-11.

TpwHuicTop yo- =

TaHOBNEH Ha yr-
NOBOM KPOHLWTENHE 113 ANOMUHKEBOro
cnnasa. KPOHWTENH CNYXuT TENN00TEO-
AOM U UMEET YCUKKM, C NOMOLLLID KOTO-
PbiX OH 3akpenneH Ha nnare. OTeepcTUs
11 2 B nnaTte npegHasHayeHs! ANA Kpen-
neHns NpPoBONOYHON ckoGOW KoHaeHca-
TopaC1, a3 un4 — 1ennooTeona TPUHUC-
TOopa.

PeaucTtop R8 — camogensHblii, npo-
BOMNOYHbIK. OH HAMOTaH BWUTOK K BUTKY
HUXPOMOBLIM NPOBOAOM ouameTpom 0,4
v pnviHor 290 mm Ha pesuctope OMNT-1
47 kOm. Tepmopeauctop RK1 o6epHyTt
CNIOAOK U NOMELWEH B TOHKOCTEHHYIO
METannuyeckyo Tpybky guametpom 4 n
anvuHow 25 mm. Topubl TpyBku 3arepme-
TH3WPOBAHbL! 3NOKCUOHBIM KOMNAyHAOM.
Npubop PK1 3akpennen Ha TennooTeoae
nepegaryvka B6m3n BeIxOOHbLIX TPaH3MC-
TOPOB.

MpuBop PA1 — M4762 (oT marHuto-
¢oHa), C TOKOM MONHOro OTKNOHEHWS
crpenku 250 mkA. TpaHcdopmartop T1
BbINOMHEH HA MarHuTonpoeoae LW 16x25.
Ero nepeuyHas o6moTka copepxuT
2500 suTkOB Nposoga N3N 0,21, eTopuy-
Has — 340 suTtkoB nposoga N3B-2 0,4,
MoxHo Takxe npuMmeHuTs NBoi TpaHc-
HhoOpMaTOpP MOWHOCTLIO He meHee 12 BT
C HaNpsaXeHWeM Ha BTOPUYHO 0BmOoTKe
30 B npvi Toke 0.3 A. Bentunatop M1 —
JF1225H ¢dwmpme JAMICON. Pazbem
X1 — BURKa ¥ pO3eTKa COoeOUHUTENs
OHU-Br-5/16.

Bnok cMOHTMPOBAH B METANANHECKOM
Kopnyce pasmepamu 8080200 mm.
BHewHuin B Gnoka nokasad Ha doto

puc. 3. Bentunatop M1 yctaHoeneH Ha
csoe mecTto B nepepatymke C Gnokom
yrNpasneHua BEHTUNSTOP U TEPMOPE3NC-
TOp COEAWHEHBLI YeTbIpbMA NPOBOAAMMK
MFLUB-0,12 gnuHon 410 mm. Mpoeoaa
TEPMOpPE3KCTOpa 3KpaHkpoBaHel. Bua
Ha MOHTax noka3aH Ha HoTo puc. 4.
Hanaxweanue npubopa cBOAMTCA K
YCTaHOBKE NOACTPOEYHLIM PE3UCTOPOM
R3 "HavanksHoM TemnepaTtypbl”, COOTBET-
cteyowen 20 "C (asuxok peauctopa R1
B HWXXKHEM No puc. | nonoxeHuwn). Nepe-
MEHHBIA pe3ucTop R1, yCcTaHOBNeHHbIA
Ha NUUEBOW NaHenu ycTpowcTea, cHab-
KT WKAaNoW, NPorpagyvpoBaHHON B
rpagycax Uenscua Ee rpapywpyloT no
KOHTPONBHOMY PTYTHOMY TEPMOMETPY B
npepenax ot 20...90 °C. MNocne atoro
nepemeHHsIM peanctopom R1 yctaHae-

L

nnBaloT 3HadveHwe paboyen Temnepary-
put 43...45 °C. @

HA JIIOBUTEJIbCKUX

1 ANANA30HAX

HosocTm

» CHopHan koManaa POCCHM 33HANA BTOPOS MECTO
Ha HYemnmonate Esponel NO CROPOCTHOW panuoTenerpa-
¢un Ha nepeom mecTte — komanaa Benopyccwm
AGCOMOTHON YEMNWOHKDA KOHTUHEHTA B BO3PacTHOM
rpynne go 16 net crana Anwa Cagykosa (Menaa), 3asoe-
BIBLANA YETLIPE 30N0ThIE MEAANK. HemnuoHamu EBpons
N0 OTAENEHbIM YNPaxHEHWsM cTami, KOnua Basosckan
(Mex3a) 8 eo3paction rpynne oo 21 rogs, 3nseupa
ApioTkuHa v Omapu Cagyvos (Mex3a) B rpynne setepa-
HOB A0 50 ner. Bee oMM 33BOEBANM NO DAMOI I0N0TON
meaan. Bnagucnae Mopoaoe (RAIDH) ua nogrockos-
Horo ConHesHoropcka cran 0bnagarenem aeyx 3on0Tex
MEAanew B rpynne BeTepaxos crapiwe 50 ner

» NpaeutenecTeo Poccwickoin Denepaumin noa
DEXKAND PACCMOTPEHWE NPOEKTE DeepaNsHOro 3ako-
Ha 401476-5 "0 BHECEHMM MIMEHEHMIA B CTaTe 131 17
@epepaneHoro 3axoma ‘0 duandeckon KyneType wu
cnopre e Pocowickon Depepaumn’ v npeanoxuno
LONONHKTE NPOEKT NONOKEHWEM O TOM, NTO

— PEroHaneHan cnopTveHas degepaums Moxer
ABNATLCA CTPYKTYPHBIM noapa3fenesuvem obwepoc-
CHICKOW CNOPTHBHOW denepauvy Ges npuobpeTerus
NPaB IOPUAMHECKONT MWL,

— BCAYYEE, BCNY DEMMOMANEHAR CNOPTUBHAER dene-
PALMA HE RENAETCA IOPUAMHECKIM NULIOM, LEHTPANEHBIA
PYKOBOASWMI ODraH yxaszawHoW denepaunn yeenom-
NRET OPrad rOCYAAPCTBEHHOW PETUCTDALMK COOTBET-
cTRyWero cybbexta PO 0 TOM, 4TO OHa RBRAETCH NOA-
pazgeneHuen HWEepOCCHMCKON CROPTHUBHON Sl
UMK, O 8E MECTE HAXOMOEHWA W DYKOBOARLIS. S Sl

(OxoHyarmwe cM. Ha c. 59)




Hanpném cson AOM UNKn aBTO...
Bopuc CTEMNMAHOB (RU3AX), r. Mockea

Ora cratesa NnpoAo/KaeT TemMy paguonoucka, KoTOPY Mbl Ha4anu
B npouwnom rogy. B Heii npegnaraerca 6onee NnpocTod BapuanT ero
opraHusaymMm — ¢ Ucronb3oBaxnem annapatypsl Cu-bu Anana3oHa.
Bonee npocTo# B ABYX acnekrax — B nnaHe opopmMneHus JOKYyMeHTOB
M B 4YMCTO KOHCTPYKTMBHOM nnaHe. M xoTs OCHOBHOE HarnpasneHwve
3TO¥ CTAThl — UCNONL30BAHME METOLO0B CIIOPTUBHOM paguoneneHra-
umu ans pelweHns BuITOBbIX 32434, naes "0xoTel Ha nuc” B Cu-Bu
auana3zoHe MoxeT OpiTh NONe3Ha U HaYUHaKLWMHUM cnoprcmMeHam ana
3HaKOMCTBa C OCHOBaMy 3TOro Buaa paguocnopra. Begs annaparty-
pa ans cnopTUBHOM paguoneneHrayny B Hacrosiee BpemMs, yBbi, B

CTpaHe He BbinyCcKaeTcH.

l AERA PanKonoOuUCKa He HaxoaaLWmMxCa B

rnone 3peHyia NPeaMeTos He HoBa. To.
4TO Mbl CErofiHa HasbiBaem CropTUBHON
papuoneneHrauvein unu, no-crapomy,
"oxoTon Ha nuc”, noseunoce B 30-e roas
npowWwnoro Beka, Npasna. no4Yemy-To B
BUOE NOMCKa Ha NOoOKax CNpATaHHOro B
kaMmeilwiax nepepatymka. "CyxonyrtHas”
CNOPTUBHANA pagvoneneHrauma nony4una
PAacnpoCTPaHeHVE NOCNe BOWHEI B €BPO-
neickux cTpaqax, a eckope v 8 CCCP 8
cepenvHe 50-x ropoe. Ceivac oHa Bax-
HEIN CNOPTUBHBIN 3NEeMEHT AeATENEHOCTH
MexayHapoaHoro paauoniobuTensckoro
CcoK03a — NPOBOOATCA YEMMMOHATEI MKUPa
1 EBponbl, HE rOBOPSA YXE 0 YemMnuoHaTax
MHOMX CTPaH.

Ho woes pagvonowvcka MHTepecHa u ¢
YUCTO BLITOBON TO4YKM 3peHua. Ecnu obb-
€KT B CHNy Kakux-To 0BCTOATENLCTB MO-
KET OKA3aTLCA BHE 30HB! BLAWMOCTV U 8r0
Hano HaWTK, Ha Hero uenecoobpasHo yc-
TaHOBWTEL PaanomMasnk, No CurHanam KoTo-
poro 06bexkT HeTpyOHO OOHapY*WTh, KOr-
A3 OH HaX0OUTCA B 30HE "paanoBranMoc-
™" NOUCKOBOW rPYNNb.

B xypHane "Paquio” 6wini onyGnukosa-
Hel ABe cTartek [1, 2], pacckassiBalowme o
camofensHoN annaparype A8 noucka ny-
Tew BuIxoga u3 neca npu cbope rpwbos,
AroA ¥ NPOCTO Nporynkax. 3rta annapary-
pa ncnone3yer mobuTensCkuii aManaszoH
80 meTpoB 1 MO CyLECTBY NpencTaBnser
coB0i yNPOoLWEHHLIE aHANOM TOM, Y4TO NPU-
MEHSIOT ANns novcka "nuc” CNoOPTCMEHI.

Takow nogxon viMeeT MWHUMYM OBa

OTHOCUTENLHO HECNOXHYIO annapatypy (v
paguomMask, Vi NOMCKOBLINM NeneHraTop)
Hafo Oenatk CamMoMy, Kak roOBOpWTCH, 'C
Hyna". Bo-BTOpbIX, KCNONL30BaHKE ANA
paguomanka nobutensckoro awanasoka
TpebyeT, CTPOro roBopsa, COOTBETCTBYIO-
wero odgopMneHua pas’pewmnTenbHblX
AOKYMEHTOB. TO eCTb 3aMeTHbIX "Oymax-
HeIX" XNOMNOT, KOTOPLIE MOTYT Y HEKOTOPbIX
oTOUTL OX0TY BOOGLIE peLaTs 3Ty 3aaa4y.

Mexay Tem ecTb OTHOCWUTENBHO NPO-
cToe pewenne npobnemsl Beixona 1a neca
(NpW OTCYTCTBUWM APYrvx OPYEHTKPOB) C
“cnonL3osaHuemM paguonovicka. Mpaxpa-
Ham Poccuy paspelueHo wucnonb3oeatb
ONA NW4YHBIX UENen Tak Ha3biBAEMYKD
“rpaxpaHckyd papuoceaas” (Cu-bu).
Odropmvnerve paspeLueHiii Ha aTo ceege-
HO K MUHUMYMY, @ roToBas ceaaHas Cu-bu
annapaTtypa NponaeTca B MaraswHax.
BrionHe AoruyHo € y4etom aTvix obcTos-
TENLCTB NPEANOXWTL BECTW W3 neca
panuonouck nooma B JepesBHe unu asTo-
MALUWHbI, OCTABNEHHOW Ha 0Bo4YnHe nec-
HO goporv, 8 Cu-bu ananasoHe.

MHBIMy cnoBamii, OTHOCHTENEHO MOLLL-
HYIO CTAUMOHAPHYIO UNK aBTOMODUABHYIO
Cu-bli paguocTaHumio C WX aHTeHHamw
MOXHO MCNONL30BaTh B KAYECTBE paguo-
wmasnka. Tpebyerca nuwb AONONHUTL ee
ABTOMaTHHECKUM MaHWNYNATOPOM [ANS
ONO3HaHWA 3TOro paguomaska B agpupe.

Papvionenedratopel ans Cu-bu auwana-
30Ha TOXE HE nNPOW3BOOATCH, HO KX
HECNOXHO W3roTOBKTE K camomy. Bonee
TOro, 3a4a4y MOXHO PeLWTL elwe npowe,

panuocTaHuuwy. TO ecTb MCNONL30BATL MO-
TOBLIA NPYEMHIKK HOCUMOM PaauoCTaHLmn
0N nowcka (NeneHrauwm) paaouomManka.

Mo-apyromy — nopabotars nasnbHW-
KOM HaA0, KOHEYHO, U B 3TOM Chy4ae, HO
ob6vem paboT ropasao MeHsLe.

Kak w3gecTtHo, Cu-Bu paguocTaHumm
McnonsayioT avanasod 27 Mru. Tyt noas-
NAeTCH ewe OAHO YNPOLEHWE peweHus
3apaqu. Jeno B Tom, 4TO KOrga-To (B ne-
pPUOA NaMMOEOI TEXHWKW) COPEBHOBaHUA
no CNOpTWBHOW panuoneneHraukvi Npo-
BOOMAWUCH Ha Tpex nobutensckux avana-
3oHax: 80. 10 u 2 metpa. Co BpemeHem
nvanasod 10 METPOE ANA COPEBHOBAHWMIA
nepecTany WCnonb3oeatk, HO €ro Npo-
DONXany NPYMEHATL MHOMAa ANA TpeHu-
POBOK MONOAEXKM W OeMOHCTpauuy "oxo-
Thbl HA MUC"” BO BPEMS NPa3aHUKOB U UHbIX
MacCoBbIX MEPONPUATWIA

A puanasox 10 meTpos "coceacTeyet”
¢ Cu-Bu amnanasoHom WHeiMKU cnosamu,

annapatypa, paspafoTaHHas korpa-To

ans guanasona 10 MerTpos, Nocne MuHU-
ManbHON NEpPenenky, CBA32HHOW C He-
BonbLWUM U3MEHEHWEM PABOYEn 4acToThl,
MOAHOCTLIO NOAXOAWT AN PAANONoNCKa B
Cu-bw guana3scHe.

Hepoctatka. Bo-nepebix, BCIO, NYCTb U MOAMDKLUMPOBAE aHTEHHY HOCUMOW Cu-Bui  pye. 2
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MokonaBwmce B CBOEM apxwee xyp-
HaNLHBX MyBAMKALMIA, § HALLEN HECNOXHYIO
1, Ha MOW B3rAAA, yAA4YHYID KOHCTPYKUMIO
paavonenedratopa gwanasona 10 mer-
poB, pa3paboTaHHYIO KOrAa-TO HEMELIKUM
paguoniobutenem doH MaHc-WMoprenom
Bo6auHom (DL3OC). OnucaHwe 3100t KoK-
cTpykumu Geino onyGnukoeaHo B [3].

Cxema ero neneHratopa NpueeneHa Ha
puc. 1. Ox npeacrasnset coboi npuviem-
HUK Npamoro npeobpazoeaqHus, Buinon-
HEMHBIV HA OBYX PAcnpOCTPaHEHHBIX MViK-
pocxemax. CurHan ¢ pamoHHOR aHTEHHD!
WA1 nocTynaeTt Ha CLUMMETDUWYHBIR BXOQ
YPY mukpocxemel DA1 v nanee Ha ee Ba-
NaHCHbLIM CMecuTens. MeTepoovH npuem-
HKiKa BBINONHEH Ha TpaHaucTope VT1. Ero
yactoTa crabunuavpoeaHa KBapuesbiM
pesoHatopom ZO1 PabBovas vactora ato-
ro pesoHaropa aonxHa ouiTe paBHOW Yac-
TOTE, Ha koTopow Byner pabotarte Cu-Bu
nepenaTyvk, NpUMEHASMbIA B KayecTse
paguomaska. Ycnons3oBaHyie KeapLeso-
ro pe3oHaTopa B reTeEpoOVHE NPUEeMHKKa
3aMETHO YNPCLUEEeT 3KCNAyaTauwl ne-
nenratopa. Yeunutens M4 mukpocxemb
DA1 vicnone3ayeTtcs kak Y34.

Perynvposky ypGBHA BbIXOAHOMO Cur-
Hana ¢ mukpocxemsl DAT npouwasopsT
nepemeHHbIM peanctopom R4. Ha mukpo-
cxeme DAZ BBINOAHEH BLIXOAHOW YCWUNWi-
TeNb 3BYKOBLIX YacTOT.

B uenom cxemHoe peweHne 3Toro an-
napara aHanoru4Ho MHOMMM KOHCTPYK-
umsam KB npremHukoe npavoro npeobpa-
30BaHVA Ha Mukpocxeme TCA440, onvica-
HWA KOTOPbIX CTE BO MHOMMX Daaroniobu-
TENLCKUX XypHana.

Mo cxeme npuemHLIka MOXHO CAENaTh
TONbLKO ABa 3amMeqaHus

Bo-nepeeix, B2 NOACTPOBYHBIX Pe3nC-
Topa (R2 v R3) B konnexTopHbix Uensx
HanaHcHoro cMecuTens — 3To SBHBIG 'Ne-
pebop” OavH 13 HUX MOXHO 3aMEHKTb
NOCTOAHHLIM PE3UCTOPOM CONMPOTUBAEHW-
em 5,1 kOMm, ocywecTenas GanaHCUPOBKY
OCTABLWWMCA NOACTPOEHHEIM PE3UCTOPOM.
Bonee Toro, 6e3 3ameTHOro yXyOLEeHWs
kadectsa pafoTel nenexratopa oba nog-
CTPOBYHBIX PEe3nCTOpPa MOXHO 3aMEHWTh
Ha NOCTOAHHEIE ConpoTreneHviem 5.1 kOm.

Bo-eTopbix, BeixoaHOR Y34 paccuwtaH
Ha KMCNONbL30BaHNKE BLICOKOOMHbLIX rONoOB-
HbIX TenedgoHoe. Ceiyac oHW BCTPEHaOT-
CHA PEAKO, NO3TOMY, Eecnuv NPUMEHRAIOTCH
HU3KOOMHbIE TenedoHsl, nydwe, 4Tobbl
OHVi UMENK Kanckonu C CONpOTHBAESHUEM
06mMoTOK 32 OM, 1 BKAIOYATE 3TW KANCKONK
Hapo nocnepoeartensHo ¢ cobniogeHvem
nonapHocTy. Minu, npy Hanu4iv HEKOTO-
POro onbiTa y W3roTOBNRIOWEND NeneHra-
TOp pagvonobutens, Y34 moxHO 3ame-
HUTE MIOBEIM APYMMM C HK3KOOMHBIM Bbl-
X0oOom.

MNpuemHvk cobupawot Ha HeBonbLLOH
nedatHown nnare (boTto Ha 1-i c. 06NOXKK
Y pUC. 2), KOTOPYIO pa3smMeLLaloT Ha py4ke
aHTEHHLI NenexraTopa.

Heckonbko cnoe 06 aHrenHe WA1. OHa
npegcraensier coboi kBaapaTHYIO Pamky,
BbINOMHEHHYID B BWOE NeYarHoro npoeoa-
HWKa Ha GUrypHO NNacTUHE 13 OgHOCTO-
POHHE PONBrMPOBAHHOrO CTEKNOTEKCTO-
nuTa (puc. 3), Ha KOTOPOI pa3meLLanTcs
aHTeHHa v pydka. Kak M3BecTHO, Takas
pamka umeer gmarpammy HanpaeneHHo-
CTV B BMAE "BOCBMEPKW™ — C ABYMA MUHN-
Mymamu. Onpegenuts KCTUHHOE Hanpas-
NeHue Ha papgvomask B 3TOM cny4ae
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HenL3n (MuHUMYM OomkeH ObiTb TONBKO
ogvH). EAMHCTBEHHOrNO W OOCTaTONMHO
YETKO BLIPAXEHHOrO MUHUMYMa AVarpam-
Mbl HANPABNEHHOCTY aHTEHHEI B 3TOW KOH-
cTpykuviyi  noBueannTca CoeauHeHuemM
4acTk pamku ¢ oMM NPoBOAOM Yepes
peauctop R1. Takoe peweHue pano Bo3-
MOXHOCTb PEANM30BaTL BEChMa KOMMNAKT-
HYIO aHTEeHHY AnA nenexnrauwy. Ha pabo-
Yy 4aCTOTY aHTEHHY HACTPawWBaIoT Noa-
CTpoeyHbiM koHpeHcaTopom C1. BeiTe
MOXET, ANA ee NepecTponky Ha AWManasoH
27 My, (6e3 vameHeHWA reoMeTprYecknx
pasmepoe pamku) noTpebyerca NOAKNK-
4uTe napannensHo C1 NOCTOAHHBIN KOH-
peHcaTop HeGONbLLWOW EMKOCTH.

Y1066l TaKYI0 AHTEHHY KCNONL30BaTE C
NpUeMHKKOM Hocumon Cu-Bu papmo-
CTaHuvW, ero Hano AOMONHKTE Nepexon-
HbIM Y3N0OM C CUMMETPWYHBIM BXOO0M W
HECUMMETPUHHBIM BbIXOL0M.

3cku3bl NPOBOAHWKOB NEYaTHOW NnaTtk
¥ pasmeLleHns Ha HeWn pgeTanei nprisene-
Hbol Ha puc. 4. Mukpocxema TCA440
WMEET MHOXECTEO aHanoros, BkAKYan
K174XA2, a avanor mukpocxemsl LM741 —
K140¥YA7. Tpanauctop VT1 — moboit Bbi-
COKOYACTOTHBIM MaNoW MOLLHOCTW, HAYU-
HaA ¢ TpaH3ucTopoB cepumn KT315. Wk-
OyKTUBHOCTE KaTywku L1 — 0,35 mkln.
3peck MOXHO NPHMEHUTb KaTYWKKW C
WHAYKTMBHOCTEIO A0 1 mklH, ycTanosvB
koHaeHcaTop C14 COOTBETCTBEHHO MEHb-
e emKoCcTH. OTHOLIEHWE BUTKOB Katy-
wekL1yl2 —7:4.

CMOHTUPOBaHHYID NNaTy ycTaHasnwi-
BAKOT Ha nnarty "py4kn” nenedratopa c
OQHOW CTOPOHBI, 8 C ARYron — pasmMella-
10T UCTOYHKUK nuTaHua — Oatapeio "Kpo-
Ha" unK en aHanoruyHylo. U 1o, 1 opyroe
3aKkpuiBaloT  Kopob4aTbivK  3KpaHamu
(cM. poTo Ha 1-1 ¢. o6noxkm). Buixog-
HOW pasbem Ha ronoeHble TenedoHbl U
BblKAOYaTenk NUTaHuA (Ha puc. 1 He
Nokasad) pasMewanT Ha OOHOM M3 3TUX
3KPaHOB.

1-96

JaHHbie No AansHOCTH AEWCTBUA Tako- j

ro neneHraTopa B CTaTke OTCYTCTBYIOT, HO

ecnu B6bi OHW 1 Bbinw, TO wHdopMaums |
Bbina 66l 04eHL NPUBAMIUTENEHON W ABHO |
3aHumkennon. Qeno B Tom, 4TO kak CTa- |

LMOHaPHBIE, TakK 1 aBTOMOGKNbHBIE C-Br
paguocTaHumK, WCMoNbL3yembie B Kave-
cree pagvomanka, 06biMHO MmMeloT Gonb-
WYI0 MOLWHOCTb, YeM nepejaTtyniki Ans
CnopTHBHOW paguonenedraumn. fa v
aHTEeHHAR CUCTemMa y Hukx Takke 0BblNHO
3aMeTHO adPekTBHEE, HEeM Y YKOPOYEH-
HbIx aHTeHnH gmanasona 80 meTpoe.
MoCKONLKY NENEHraTop BEINONHEH NO
CXeMe NpamMoro NpeobpazosaHns HacTo-

Tel, PAAVMOMasK ONA HEero AonxeH pabo- |

TaTb B 0ObIMHOM TenerpagQHoM pexume.
ATOT peXum B 9BHOM BUAE OTCYTCTBYET B

Cu-Bu pagnocTaHLmMax, HO 3NEMEHTApHO |

peanuayercd nNpocTeiM NEpPexogom C
npuema Ha nepegady, T. e. MaHunynaum-
e, OCYWECTBNAEMON NapannensHO KOH-
TaKTam TaHreHTel paamocTaHumn. Ecnv xe
neneHratop OyneT BLINOAHEH HA OCHOBE
Hocumow  Cwun-Bu  papuocTtanHuwm,
YM/AM npuemHuK CTaHeT BOCNPUHUMAaTL
TenerpadHeid CUrHan kak "xnonkw”’. 31o

ee |

HEe ouYeHb yRoBHO ONa ONpedeneHus mMu- |

HUMYMa CUrHana npli nenexrawin. 4robe
n3bexarb 3TOr0, Ha MUKPOGOHHLIY BXOA,
pPanMoOCTaHUWMW-MasaKa Hano MoaaTe Cwr-
HAanN OT OTAENBHOrO reHepaTopa YacToTon
700.. 1000 u. Torga uany4aembivi curHan

Gyner npeacraenaTe cobDOM TOHANbBHLIN i

Tenerpad, 4eTKo perkucTPUpyeMblii npy-
EMHWUKOM HOCUMOM paaMoCTaHumMn.

NUTEPATYPA

1. FTaepunoe A.
Papwo, 2010, Ne 5, c. 56—58.

2. Faspwnoe A. Papwomank. —
2009, Ne 10, c. 55—57

rahmen mit Empfanger im Handgriff (10 m). —
CQ-0L, 1982, Ne 12, 5. 586—588.

Papgvonenedratop. — |

Pagwo, |

| RS(T).

HA JIOBUTE/IbCKNX

| ANAMA3OHAX
Oxonuanue. Havano cm. Ha ¢. 56
CopeBHoBaHnA

CopesHosanva Ha avanadone 160 MeTpoe Ha
npuasl xypHana "Pagno” B 31om rogy GyayT
npoxoauTe 17 aexabpa 8 ABa Typa: NepeLin — C
21 po 22 UTC, sTopoi — ¢ 22 po 23 UTC. Buaw
pabotel — CW 1 SSB. OHM OTKPLITE ANRA Y4aCc-
TWA KOPOTKOBOMHOBUKAM BCEro mMupa B aaver
MayT BCE PAAMDCBA3N (B TOM Hucne wu BHYTPW
HaACeneHHOro NyHkTa) MOoBTOPHLIE CBA3M pa3-
PEWAKTCH B PasHLIX Typax, 3 BHYTPW kaxaoro
TYpa — TONbKO APYryiM BUAOM paboTe

CnopTCHEHE! MOTYT BEICTYNATE B CNBYHOWMX
nogrpynnax: oawd onepatop (1991 roa poxoeHus
WM MONOXE), OOMH ONEpaTop (Bce ocTansHble y4a-
CTHMEN), HECKONEKO ONEepaTopos (nea ww Gonee,
1991 rop poXOeHUs 1 MONOXE), HECKONEKO Onepa-
Topoe (gea wni Gonee, BCE OCTANbHBIE Y4aCTHU-
kn), Habmoparenn WMtorm ByayT nopeoaMTsCA OT-
pensHo cpegwn Tex, KTo patotan MIXED — CW u
SSB, 1 cpenm Tex, k1o paboTan Tonsko CW.

EsponeiickMe WM a3naTckue paguocTaHumm
NepesanT KOHTRONBHBIE HOMEPA, COCTORALWME U3
NOPAOKOBONG HOMEpa CBA3W M (vepe3
apobe) yonoeHoro obfo3naveHwn kEanpata. B
KOTOPOM HAXOOMTCA PaamocTanuma. Hymepaura
PaAMOCERA3LI B KX A0M TYPE CAMOCTORTENLHAR

Keagpatel o6pa3oBadbl nNapannensmm v
Mepuavadamu vepes 10 rpanycos no WwipoTe u
ponrote. Onm oboadadaTea Gykeon (No AONro-
Te) v urdpon (no wupore). CTaHumm, Haxoas-
wueca mexay 10 rpagycamm 3. 4. M HYNeBeIM
MEPUOMAHOM, UMEKT B ofinaHaqveHun KBB,."I.DaTB
Gykay X, mexay Hyneseita mMepuauarom u 10
rpagycom e. g. — Byxey Y, mexay 10w 20 rpagy-
caMM e g Byray Z., mexay 20 v 30 rpanyca-
M e. g — Gykey A, mexay 30 1 40 rpagycamm —
Oykey B, mexay 40 v 50 rpanycamn — Gyrxey C
mexay 50 v 60 rpapycamm — Gykey D v T. A, no
Bykew O (mexaoy 180 rpagycamm 8. g w 170
rpagycamm 2. 4.) CTaHumu, HaxoAaWwmecs ce-
sepHee 80 rpagyca c. w., wmeT 8 obo3naqe-

| Hum umdpy 1, mexcay 70w B0 rpanycamn ¢ w. —

undpy 2 1 T A MNONHER KOHTRONEHBIA HOMED
NPy NEPECA CBR3WM MOXET BLIMAOETE, Hanpu-
mep, Tak — 59001/E4 wnw 599001 /E4

PaguoctaHumn Apyrix KOHTWHEHTOB nepe-
AAI0T KOHTPONBHLIE HOMEPA, COCTORWME W3
RS(T), NOpsOKoBOrG HOMEPa CBA3W K (4Yepes
apobis) covetanwe DX

OuKM HAYVCNANOTCA TaK: 38 KAKAYIO CBA3L BHYT-
PY YCNOBHOMO KBAAPATE HAUMCNRETCA 1 04K, € COo-
CEOHV MM KBAOPpaTamM — 2 04Ka, Yepea keanpar

| 3 o4ka u 1. 0. 3a censw C DX craHumaMy Hauwmc-

nsetca no 30 o4koB. MHOXUTENA & 371X COpesHo-

| BaHMAX HeT. OKOHYaTENbHBIN PE3YNETAT NOMYHaT
CYMMUPOBAHNENM OHKOB N0 0G0OWM Typam

Habniopatenu pomkHe 3admrkcuposars 0b6a
MO3LIBHBX W OOMH W3 KOHTDONBbHEX HOMEDOB
MopcHeT O4KOB Y HUX BEAETCA Tak Xe, kKak 1y
onepatopos paguocTaHuwn — wabniopeHve
BHYTPM CBOErO KBaapata fAaet 1 ouko, 3a crakH-
UMANK B COCEOHWX KB3ApaTax — 2 04Ka U T. A
HaGnwoparenam nosTopHote HabnwpoeHwa no
OCHOBHOMY MNO3LIBHOMY (018 KOTOPOro MPUHAT
KOHTPOABHBIN HOMED) TAKOKE PA3PELLAITCH BHYT-
P TYpa TONLKO APYTAM BUOOM paboTel

Nobepwrenn no Nnogrpynnam GyayT oTMede-
Hil MNAKETEAMM {CTAHUMK C HECKONBEKWMW ONepa-

| TOpamMu) M Menanamu (CTaHumKn C OOHKM onepa-
| Topom), a nobeauTenu No cTpaHam mMupa u

paguomobuTensckun pailoHam Poccun — koM-
TECT-AMNNOMaMU xypHana "Paavo”

BymaxHeie oT4eThl AonxHb ObiTh BHICNaHB!
He noanHee 16 sueaps 2011 ropa no apgpecy
107045, Poccws, Mockea, CenveepcToe nep.,
10, pepakumu xypHana "Paguo” Ha koHeepTe
Hano ykasaTte. "OTyeT 3a copeeHoBanwA” B

| ANEKTPOHHOM BuAe OTY4ETH HanpPasnawT No

’ | ecy contest@radio.ru
3. von Hans-Jurgen Bobzin. Taschen-Peil- (|| 220°CY

Popmar oTyeta

| Oana poCCUACKMX y4acTHukoe — EPMAK, ana

Bcex octansHelx — CABRILLO. Otyertw 3a oba
Typa Hano BHICKNATE B OAHOM NUCEME ]

UeBad 0 — .outfvd..
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"PAOUO" — O CBA3MU

AHTeHHa "Super Moxon”

"MpsaMoyronsHaa aHTeHHa", wnu aH-
reHHa "Moxon”, npeacrasnser cobon
NBYX3NEMEHTHbLIM BOAHOBOW KaHan, Yy
KOTOPOro KOHUBLI 3AEMEHTOB 3arHyTbl
"BHYTPL" @aHTeHHbl. OKa3anock, 4TO Xapak-
TEPUCTUKKW TAKON aHTEHHL! MWL HEMHOMO
YCTYNaT KNacCU4eCckomMy BOAHOBOMY
KaHany, Ho rabaputel B UENOM YMEHb-
WaKTCs CylecTBeHHo. MNocnenHun dak-
TOP BO MHOMUX CWTyauuax MoxeT BuiThb
NPUHUUNWAABHBIM . AHTEHHY NPEanoXun
KOrga-to aHrnuiCKuin KOpPOTKOBOMHOBUK
Les Moxon (GEXN), no pamMunum KoTopo-
rO €€ W HA3LIBAKT B PaauoNinbuTeNbCKO
nUTEpPATYPE.

Aangle Generator

CoenuHeHue oTpeskoe Tpybok B yrnax
BLINOMNHEHO C NOMOLLLIO YrONKOBLIX BCTA-
BOK KPYINOro CeMeHWs U3 Takoro xe mare-
pwana ¢ guamMeTpomM, PaBHbIM BHYTPEHHE-
My anameTpy TpyboK, a 3NeMeHTOB Mexay
cob0oii — BCTABKAMW U3 CTEKNOTEKCTONM-
Ta ¢ Takum Xe anametpom. Hecywan Tpa-
Bepca — Tpyba kBagpaTHOrO CeYeHus
(25,4x25,4 mm) M3 OUINEKTPUHECKOro
marepuana.

PacuerHoe 3HaveHve BXoQHOro Conpo-
TUBNEHWs aHTeHHol — 38 Om ABTOp He
UCMONb30BAN COrNACYWMX YCTPOWCTS, a
nuTan ee HenocpeacTBeHHo 50-0mMHbIM
koakcuaneHeiM kabenem yepes CUMMET-

mepHo 60 rpagycos (no ypoewwo -3 nb).

MNopaenexnue 3agHero nenecrTka — npu-
mepHo 26 aB. 3710 noxyxe, Yem y obeiy-
HOI aHTeHHbl “Moxon”, Ho 3aTto "Super
s Moxon™ umeeT dakTiieckn oguH 3aaHuin
A 5T & EZNEC NenecTok, a y obeIMHOW 1X nsa. Mpw atom
g i ~ NEC napametp 40 ob, yrazadHbild B Havane
| A | CTaThW, COOTRETCTBYET Nposany kak pa3s
P 8] 2836 em Pk Mexay nenectkamu. Makcumymel xe 3ag-
i | & Hoizonsl HUX NENeCTKOB Yy Hee NOAaBNAnTCa 3a-
s cl™ 015 m € Vercal METHO Xyxe (Ha yposHe Tex xe 26 ab).
O HeobxooMMo NOAYEPKHYTh, 4TO NO
Elemant I Man be CpPaBHEHUKD C MNONHOPAa3MepHBIM BONHO-
C o 9138 . & OnX e BbIM KaHanoM C Takum Xe yCUNeHWEM
E C DnY me aHTeHHa "Super Moxon” wmeeT BpBoe
] el 787w Bonee KOPOTKYID Hecywylo Tpasepcy W
o Rasds Uris nna epawenns TpebyeT COOTBETCTBEeHHO
Reftecior © Fasl MEHBLUEro NpPOCcTpaHcTea. Pa3symeercs,
1  tnches Pt | OHa He NUWEeHa 1 HEeKOTOPbLIX HepocTar-
Mo xoe. Tak, ee nonoca nponyckaHus (no
& ﬁ dbukcuposanHomy  3HaveHuio  KCB)
— Cine | HECKOMBKO MEHbLWEe, 4eM Yy BONHOBOTO
KaHana.
Puc. 1
135
AnTenHa "Moxon” obecnevnsaer ycu- - — :-.BB— ﬂ.az-; —_-90-
nexuve okono 6 ob v Nnogaenesue uanyye-
HuA Hasan no 40 nb. lWupwHa oCHOBHOrO | 55 / 12
NenecTka AUarpamMmel HANPaBNEHHOCTH B - S
ropu3aoHTaneHow nnockoctm — 80 rpa-
aycos (no ypoeHw -3 nB). B MuTepHere,
KYpHaAnNax M KHWUrax Hemano onucaHui
BapWaHTOB 3TOW aHTEHHbI HA Pa3NUYHbIE
KB v YKB gwanazodsb. [na pacuertos o
00BIMHO UCTNIONL3YIOT CNEUNANU3NPOBAH- o
Hylo BecnnatHylo nporpammy “Moxon o F— et —— L
Rectangle Generator” (puc. 1), koTo- i
PYI0 MOXHO CKadatk ¢ canta <www.
moxonantennaproject.com/
design.htm>.
Mocne skcnepuMenToB Ha ananas3oHax
2, 4 u 6 metpoB Ron Stone (GW3YDX)
NPEONOXUN CBOW BAPWAHT 3TOW aHTEHHLI
(Ron Stone. The GW3YDX Super Moxon. — Y J
RadCom, 2010, July, p. 70, 71), y koTOpO#i 276 158 181
NOABUIMCE €le 1Ba 3NeMeHTa (IMPEKTO-  pue. 3 == e T | o
Pbl), TAKXKE BLINOMNHEHHBLIE B BUAE "NPAMO- .
yronsHuka" (puc. 2). Paamepsl aHTEHHB
ANA AnanasoHa 2 MeTpa nokasadbl Ha  pupylWwuWiA - Tpanchopmatop BALUN Pacctoanue mexagy "ropaymmn” KOH-

puc. 3 (rabaputHoie pasmeps — Mexay
ocamn Tpybok).

B aBTOpCKOA KOHCTPYKUMM UCNONL30-
Banuck Tpybku C BHELWHWM OWaMETPOM
12,7 tm 1 BHYTPEHHUM 9,53 MM 13 amo-
MWHWEBOro CNNAaea (MCXOAHLIE Pa3MEpPDI Y
aBTOpa yKadaHbl, KOHE4HO, B OlrMax. .. ).

Nopactpoitka no muHuMymy KCB npousso-
AUNack BOBUXEHUEM —BbIOBIDKEHVIEM Me-
Tannu4eckux BCTABOK Ha KOHUAax Bubparo-
pa aHTEHHBbI.

AnTenna "Super Moxon™, no uHdopma-
UMK 8BTOPa, UMEET yCcuneHue okono 9 gb.
a WWPUHY OCHOBHOTO fenectka — npu-

UamMi OupexkTopos Bcero 12 mm, HO HUKa-
Knx npoBnem npu ypoBHAX MOWHOCTW A0
50 BT He HaBnioganocs.

Martepuan nogroToBun
B. CTENAHOB
r. Mocksa



AAA NOARMCUYMKOB

YCAOBHRA aKuUMWH:

1. HOAHHLUHTECB ¢ 1 centrbpn no 20 aexabpn 2010 r.

Ha M3AaHKUA, BEIAEAEHHBIE B KaTanore pocCHICKOR Npecchbl
“Moura Poccuur (2011 - nepeoe NOAYrOAME) 3HAYKOM

+ Ecaun BBI OQOpMARETE NOANMCKY HA GU3UUECKOE AWMLO,
70 0bwasn cymma 0GOPMACHHON NOANUCKW Ha 3TW H3AAHUA
A0MKHA ObITE He meHee 500 pyGaen.

» ECAM Bbl OPOPMARETE NOANMCKY Ha KPHAMYECKOE AMUO,
T0 06WanA cymma OPOPMAEHHOMH NOAMMCKM Ha 3TH U3AAHUS
ponkHa BbiTe He mewnee 3 000 pybaen.

2. NOATrOTOBDTE KyAUHAPHbIM PELEENT, kotopbiit

AOMKEH COAEpXaTL:

* Ha3eaHue peuenta

* WUHrpeAveHTb, BXOARLLME B COCTaB OAKAA (HAUMEHOBAHKUE,

KOAMYECTBO, eanHuua Mamepenun). OpAHUM M3 MHIPEAMEHTOB

06R3aTenbHO AOAKHBI BbiTh ABAOKH.

NoapobHoe noatanHoe oNMCaHKEe NPUIOTOBAEHHA.

= @otorpaduto 6AKOAA (KEASTEABHO), KOTOPYH) MOXHO
nNpuCAaTL B Ne4aTHoM Buae (9x13 cm).

3. OTMPABDTE konun noanmcribix aboremertos, peuent,

KOHT.TEAEDOH AAR CBA3KW He no3aHee 5 AHeapsa 2011 r. no aapecy:
P®, 127994 Mocksa, K-51, FCN-4, Ligethoi 6-p, a. 30, crp. 1
000 «MAIM: (Koukype «B abrouxols).

4. YUTAKUTE worw Konkypca 8 MHTepHeTe Ha caite
www.map-smi.ru uan no TenedoHy: (495) 648-93-94, pob. 1076

OBwwmin npu3oBo OHA, aKLIUU*:

BnﬁAquol

Boixmvu w3 noanucku scé

Moneepnexve UTOroB NPOMCXOAUT B ABa 3Tana:

| (nepseit) aTan coctomT n3 15 Typos:

= 14 7yp 08 oktAbpa 2010r1. - 9-ityp 03 paexkabps 2010T.
* 2-avyp 15 ok1abps 2010 r. « 10-A 7yp 10 pexkabps 2010 .
* 3-iTyp 22 oktAbpa 20101, - 11-hTyp 17 Aexabps 2010 r.
* 4-aTyp 29 oktabpa 2010r. - 12-4 Typ 28 pekabps 20101
* 54 7yp 05 Hosbpa 2010r. - 13-nTyp 12 sHeBapAa 2011r.
* 6 Typ 12 HoRbpa 2010r. - 144 Typ 21 AHBapa 2011
* 7-ATyp 19 Horbpa 2010r. - 154 Typ 31 susapa 2011r.
« 8-1Typ 26 Hosbpa 2010

B KaXAOM TYpe OUEHWBAKOTCA PEUENnTh!, NPUCABHHbLIE
y4acTHuKamm KoHKypca. Peuentsi OUEHWMBAET KOMMCCHA NO
CAEAYHOLLMM KPHUTEPHAM:

+ M3obpaxenue roroBoro 6aw0aa - potorpadun (Makcumym 5
Hannos)

+ [pocToTa B M3roTOBAEHWK DAOAS (MaKeUmMyM 5 Bannos)

» OpurMHaneHOCTb peuenTta (Makcumym 5 6anioes)

B xaxaom rype onpeaenserca no 23 nobeaurtenn,
HabpaBLWKX MaKCUMAaALHOE KOAWYeCTBO Banios.
NobeanTenam KaXAOTO TYPa NPUCYKAZIOTCA Harpaabl:
Oexexubie Harpaabi - 3 wr.

CokoBbiHManku - 20 wr.

W3 uncna noGepvrenen KaxAoro Typa BeIBUPaETCA 2 Y4acTHVKA,
HabpaBLwLX MaKCUManLHOE Korn-eo 6annos,

3TV y4aCTHIKI NepexoasT Bo |l (BT0Poit) 3Tan KoHKypea AR
onpeaenenvia nobeaurens, KoTopeli NaMyuuT MasHyro Harpany.

It (sTopoit) 3Tan.

Onpepenenvie noSeaurens Korkypca ua 30 yuacTHukos,
npowenwx 8o |l (8Topoit) atan

WToru kaxaoro Typa uwmTe Ha cainte Www.map-smi.ru

Cokosbikumanku: 300 wt. JenexHsie ripuast: 2000 py6. - 15 wr., 3000 py6 - 15w, 4000 py6. - 15 wr
IMABHBIN MPW3: Typnoeaaka 8 nobyto cTpary mupa Ha 100 000 py6. u aenHbru - 52 000 py6.!

"Boe yacTHUKY, KOTOD®IM BPY4eHb! HAMPAML! CAMOCTORTENTLHO HECYT PACKOME!, CBR3EHHEIE C HANDMOOBNONEHHEM HATPALE! B COOTBETCTR C 3aNoHOAATENLCTBOM PO 0 Hanorax u chopax.

m Oprasuaarop axumk: 000 «MAT-. Npuas GyayT OTNP3ABAEHE NOBEAMTEARM NG NOWTE Ha BADEC. Yra38HHLIH B abonemenTe B nepuoa © 1 no 31 mapra 2011 r
A

T,

MCTOMHUK MHGOPMALIMKM 08 DPTEHH3BTOPE BKUMK, O

Cpor npoBeaerHn akumuk ¢ 1 centabpa 2010 r. no 31 mapra 2011

p eé

APU30B, CPOKAX. MECTE W NOPAAKE HX NDAYNEHHA YUTAHTE HA CAHTE Www.map-sml.ru

Ha NPABaX PEXASMb



l depepansHoe rocyfapcTeeHHoe yHutapHoe npegnpustue "TIOYTA POCCHN" oCn-1 |
---------------------- BnaHk 3aKa3a NepuoavHECcKnX UanaHui '
H: ABOHEMEHT Ha xypran|6|1|9|7|2
l : (14 PaA“o bH (MHOEKE KAA3HMS) I
" (HawseroBaHMe HaHWA) KonuuecTtso I
I ' KOMMNNEeKToB I
; Ha 2011 rog no mecsuam |
: (" IBHEOT WO [P T]z[s]4[s[e6[7[8ToTm0[nlz2) |
|- I
: I
: : KynaI (NCTOBLIM WHAEKC) {anpec) l
| o e R Komy |
""" (e oTpeas ir e
s T ol aleimihoniane, ~ rom = ANOCTABOYHAA
ne MecTo | nuTep KAPTO4YKA 6 1 g 7 2

(vHoexc uagakmun)

Ha xypHan “Paﬂ.MO”

. ] MNOANACKA py6. Kon.
+  30Ha oTTucka KKM ] loean Kon-go
, KoM=
1 | MocT| ¥8TanoKHan pyb. on] o
] nepeanpecoBku| oy6 i

| Ha 2011 roa no mecsuam
11213]4]516|7]8]al10]l11]12

obnacTe

NOYTOBLIA MHOAEKC

I
I
| | DavOH
|
I
I

KO YNWub ynuua

nom kopnyc | keapTupa Camunis U0

I
I
(HaUMEHOBaHIE Hanarn) 4
I
|
I
|
I
I
I
I
I
I
I
|
I
)

S —— —_—_—, - __

Bnﬁl\oqxol L,

Bukmu u3 noanucku scé B

TAABHbIW NMPW3:

TYPNOE3AKA B AHOBYHO CTPAHY MUPA

Ho 100 000 pybaen
M A€HbTH 52 000 pybaen

I :"f‘."!! Noapo6HocTH akumm Ha crp. 61,



HALUA KOHCYJIbTALUWUSA

KOTOB WU. [syxxKaHanoHelli TEpMO-
meTp-Tepmoctar. — Paawo, 2009,
Ne 11, c. 39, 40.

MNeuaTHas nnava.

YepTex BO3MOXHOMO BapuaxTa nnartkl
npencrtasneH Ha puc. 1. Ha Hel pasme-
LWeHb! BCE JeTany, KpOMe KHOMOK U pa3b-
emos. NMnata paccyMTana Ha NpUMeHeHue
pesuctopos MNT, C2-23, nByxuBETHbLIX
ceetonuonoe  L-59EGD, onTtpoHoB
MOC3052 v TpexpaspaaHoTo cemuane-
MEHTHOrO CBETOAWOAHOrO WHAWKaTopa
BA56-12EWA (Beicota undp — 14,2 v,
ApkocTb — 6,4 mKa). He nokasaHHslii Ha
cxeme koHpeHcatop C1 (KM emkocTsio
0,068—0,1 mMkdP) — BNOKMPOBOYHEIN B
uenu NUTaHWs MUKpOKOHTponnepa DD1.
Bo m3bexaHve BbIXOAa NOCNeAHero w3
CTPO® NpW Naike (M3-3a Neperpesa wnu
BO3AEMCTBMA CTATUHECKOrD 3NeKTPUYecT-
Ba) PEKOMEHAYETCRA ANA CoeguHeHus

KX42 KX41 KSB1=—— —=KX11,
K SB3 X211, %32

KSB1-SB3 K SB2~— r—KX31
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Puc. 1

ero C peranamuM Ha nnate ycTaHoBWThb
28-rHe3gHyio po3eTky (naHens).

MOPO3 K. Npeobpa3osarens Ha-
npsxenus ana 3Y cortoBbix Tenedo-
Hos. — Paawo, 2010, Ne 1, c. 19.

Meuarnas nnara.
Mpeobpa3zoearens MoXxHO cobpaTtb Ha
nnare, Yeprex KOTopou u3obpaxeH Ha

puc. 2. OHa paccuynTaHa Ha YCTAHOBKY
peauctopoe MIIT, C2-23. kepamuyeckmx

O @

2
o sio D[ wxer

(12B)

(300 B)

xorpeHcaTopoe K10-17, okcuaHbix cepun
TK ¢wmpmbl Jamicon v Tpadcgopmaropa
T1, M3roTOBNEHHOrD NO OMNWCAHWIO, NpW-
BegeHHoMy B cTatee. Ha nnarte ero 3a-
kpennsaoT kneem "Moment”. Hanomu+aem,
HAAMNUCh Ha CxXeme y BXOAHO Bunku "2 B”
cnenyet yutaTe: "12 B”

NWEHWLbIH A. HoerorogHas cBeTo-
puogHas rupnanga. — Paouwo. 2009,
Ne 12, c. 47, 48.

MeuarTnas nnarva.
VCTpOMCTBO MOHTUPYIOT Ha nnarte, u3-

FOTOBNEHHOW NO 4YepTexy, NOKa3aHHOMY
Ha pyc. 3. Ha He# paameuwleHsl BCe aera-
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nM, KPOME CBeTOoAuonoB, kHonku SB1,
nepemMeHHoro peancrtopa R2 v TpaHcdop-
matopa T1. MNocToRHHBLIE Pe3ancTopel —
MNT, C2-33, koHgeHcatopsl C1, C2 —
okcuamele cepun TK Gupmbt Jamicon, C3 —
kepamudecknii K10-17. BeinpamutensHii
mocT VD1 — DFO1M (mMakcumansHein Bel-
nNpsaMNeHHe Tok — 1 A ponyctumoe 06-
paTtHoe HanpsxeHue — 100 B). Bo wabe-
HAHWE BbIXOOa W3 CTPOS MUKPOKOHTPON-
nepa npv navke (uM3-3a neperpesa wnu
BO30ENCTBUA CTATMHECKOro 3MeKTpuye-
CTBa) peKoMEeHOyeTcAa ANS COoeauHEeHWS
ero ¢ AetanamMu Ha nnate ycTaHoBWTb
BOCBLMUIrHE3OHYK PO3ETKy (Naxens).

OBEPATUTE BHUMAHUE

MELBELEB A. Mepexmouarens cee-
TOBbIX 3¢ppexToB. — Pagwo, 1986,
Ne 3, c. 49—52 n 4-5 c. BrA.

Mukpocxema DD5 — K155/1P1 (a We
K155/1P7, kak yxazaHo Ha puc. 18 cTarse).

PBIYUXWH C. NMpobHux oxcuaHbix
xor;ﬁeucmpoa. —Pagwo, 2008, Ne 10,
c. 14, 15.

Crabunutpon VD1 — KC139F, Homwm-
Ha/lbHOe ConpoTuaneHvie pesuctopa R7 —
2,7 kOM. [ns noswilweHrus HapexHocTH
3arnycka BbICOKOYACTOTHOrO reHeparopa
ABTOP PEKOMEHAYET YBENYUTh Hanpsixe-
HK1e NuTaHmua Mukpocxemsl DD, 3ameHns
KC139rI" crabunurporHom KC147T. [ ]
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Hana «Papno» -
/daxe: 608 7713

, Ten./
advert@radio.ru

608 9945
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B crarbe npencTaBneHbl OCHOBHbIE TEXHNYECKNE XapaKTEePHCTHKN
W BO3MOXHOCTH HOBBIX BBICOKOYAacTOTHbIX FEHEeparopoB CEPUH
AKWIN-3206, co3znaHHeix Ha 6a3ze TexHONOruy NPpamMoro ywdposoro

cuHTEe3a yacrtorel DDS.

eHepatopel BY cwrHanoe cepwum

AKWN-3206 npeacrasnswot coboi
COBpPEMEeHHbIe NPKOopk!, BLINONHEHHLIe
Ha OCHOBE TEXHONOMKU NPAMOro CUHTE3a
DDS, ¢ tpema dyHKUMOHANBHBIMW BbiX0-
Aamu. Cepus npeagcTasneHa nNAaTebio Moae-
namu redeparopoe: AKWUMN-3206/1 (ra
$OTO) C MAKCUMASIbHON HACTOTOM BbIXOA-
Horo curHana 80 MMy, AKWUN-3206/2 —
110 Mluy, AKMN-3206/3 — 150 Mlu,
AKWN-3206/4 — 200 My, AKMN-3206/5 —
300 Mru. PerynvpoBka YpOBHA BLIXOOHO-
ro curHana obecneynBaeTcA B guanasoHe
o1 —117 po 13 obm (Ha Harpy3ske 50 Om).
OCHOBHLIE NapameTpbl 3ToM Cepun npu-

1 mklMy B gnanazode ot 100 mkly oo
300 Mru B 3aBMCUMOCTH OT MOLENU;

» DYHKLUMOHANBHBIE CUIHANL! (CUHYC
MeaHOp, TPEeYronbHYK, WMNynLC 1 OAp.) B
awvanasoHe ot 100 mklMy go 2 My (esixoq
B);

s CUrHANBL aMNANMTYAHOM MOAYNAUMK
(ebixog MOD Output).

B renwepatope npegycmOTpeHsi pas-
NUYHBIE BHOL MOAYNALMK 1 MAHUMTYNALMM
OCHOBHOIO CHMHYCOMOANEHOMO CUrHana Ha
Beixode A:

= 4acToTHanA moaynaums YM/FM;

e 4ACTOTHAA MaHuNynauma YMH/FSK;

= (azosas maHunynaums OMH/PSK.

Hoebie BY-reneparopet AKUIM-3206

lerepatopu AKWMM-3206 umewT or-
nensHuli Beixog MOD Output, Ha koTOpbIA
BbIBOOMTCA CUrHan amnnuTyoHON Mogy-
naumk AM. YacroTta aMnnuTyOHONW Mogy-
naumKn 3apaetcs e npegenax go 10 klMy, a
rnybuHa ee moxer GbiTe yCTaHOBNEHa C
koadduuventTom go 120 %.

AKWMN-3206 nmeeT ewe asa OONONHW-
TENbHLIX PEXWMA: KadaHWe YacToThl W
naketTHeit. B pexume NKH nponaeopurca
NNaBHOE YBENWHEHWE UMW YMEHbLUEHWE
4acTOTh! HECYLLIEro CUrHana no NUHEeNHo-
My nnbo norapudmuyeckoMy 3akoHy oT
HaydaneHon 4actote Ao 80 My ¢ anum-
TENLHOCTBKD UMKNa kasauua po 800 c
Mpw ycTaHOBKE HA4YaNbHOW YacTOTHI Kaqa-
Hus ceeilwe 80 MIU rerepaTtop asTomaTtu-
4YeCcKM NepexoauTt B pexum “Mowarosbiii
FKY” ¢ BO3MOXHOCTBIO YCTAHOBKM Ha-
npaeneHvs, wara UamMeHeHns 4acToThl U

6opoe npueeneHs B Tabnuue

lenepatopbl AKWN-3206 B nepeyio
ovepenb NpeaHasHavYeHsl ONd BOC-
NPOM3BEAEHUA HENPEPLIBHLIX rApMo-
Huyeckyix konebGanuin (HM) criHycou-
AanbHOW (QOpPMbl BLICOKOW 4aCTOThI
Wcnone3oeanue texHonornv DDS 8
reHeparopax No3BONAET CUHTE3MPO-
BaTh UWMPPOBLIMKU METOAAMW CREAYH)-
e BUabl CUrHANOB:

« HEMOAYNWMPOBaHHLIE KonebaHua
W CUrHanel C PasnuyHbiMK BUOAMNK
MOAYNAUKKM C paspeweHveM ot

3apaHwa erc gauvtensHoctn. B na-
KETHOM peXuMe BO3MOXHO pOpMu-
poeaxue no 10000 wmnynecos B
nakeTe ¢ perynupyembimM WHTSpBa-
NoM CnefoBaHus (MakcumanbHo Ao
| 800 c).

Kpome OCHOBHOTO (YHKUWMOHANL-
HOrO BLIXOAA reHepaTopkl CHabXeHb!
Beixonom B. Ha 3107 pasbem nocry-
nawT CUrHankl CTaHaapTHbIX GOpM:
CUHYC, Meaxap, TReyronsHWK, Nuna u
WMNYNBC. 3TH CUIrHAMEI FEHEPUPYIOT-
CH € 4acToToin Ao 2 My v pasmaxom

XAPAKTEPUCTUHKH | NAPAMETPLI MOLENW AKMIT 3206/1 — 3206/5
BbIXOOHLIE Paspewenue 1 mely (Fe B0 MMy ) w1 Ty (F. >80 MlMy)
NAPAMETPbI TMorpewHocTL YCT. YacToThI +5%107°

Pazpewexwe 0.1 0B
y ﬂorp:mucn:ﬂa YCTaHOBKMK £2 0B
BbIXOOHOM ocna arTeHwaropa
Y¥POBEHb TapMOHUKK Hecywen Menbie —30 AB (npw ypoeHe =4 nbwm)
CyBrapMoHuKku Menbwe —40 gbc (npw ypoeHe =4 obm)
HerapmoHuu. coc wme | Mewee —40 nBc (npu ypoBxe =4 abm)
Oo 0,5F. (wecywas vacrora F. SB0 M)
um Bemsn e 1 MKl E.eo :ru (F. >80 Mry) )
MorpewHocTE ycTaHoBKK +5 % o7 4aCTOTH Hecywen + 50 My
YMH YacToTHbie auanazoHel F1 (F2) 100 sl u... O MO 120 oD
120...200 MIy; 200. .300 My
WHTepBan mManmnyn. dasel 0...360°
b Hecywan 4actora (F¢) <80 My =
Paapewenue 012
OwanaioH ep 0,1mc... B0Dc
Yucno mmnynucoe B nakere 1—10000
MAKETHGLIM Hecywas vacrora Qo 80 MMy {110; 150; 200; 300 MIy)
PEXIM Mep1oA noeTopeHUn O7 0.1 mc go 800 ¢
Pexwvm ynpas BHyTp., 0auHOuHBIA, BHewH. (ypos. TT11)
CBUNWPOBAHWME | Uwkn kauauwn 1Mc... 800 c (nuu.); 0.1 800 c (nor.)
(FK4) Lr HOCTL Wwara 0,01...800 ¢ (F. >80 Mr'u)
AM Pazpewenne 1%
MorpewHocTs ycTaHoBkK +7 % OT YCT. 3Ha4YeHuA
BeIXOO CUrHANA | Amnn a 5B2%
AM-MOOYNAUMK Wmn 620 Om
WK-aucnnen UseTHo#, guaronans 9 cm, 320x240 nkc
OBME NAHHBIE Hanprxexue nuranus 220 B (22 B), 47..53 My
Morpebnaeman MowHoCcTL 35 Br
lFabapurel M Macca 255%370x100 mm, 4 wr

amnauTyaos 4o 6 B (6e3 Harpyaku), ©
PEerynupyemMor CKBaXKHOCTBIO Vi BPEMEHEM
HapacTaHmMs aAns uMnyneca go 500 He.

Crepyer BHIOENUTE BaXHYK OCOGEH-
HOCTb renepatopoe AKWIM-3206, koTo-
pas 3aknoyaeTca 8 TOM, 410 B npubope
BuIx0Abl A 1 B NONHOCTED HE3aBUCUMBI;
dakTuyeckn 3To OBa reHepartopa B 04-
HOM kopnyce. Kaxabiil BbIXO4, MOXeT
VMETb CBOW MHAMBUAYANbHBIE YCTAHOBKW
no 4acrore, amnantyne, ¢ase, cMmewe-
HMIO. 3TO NpPeuMylWwecTso Mno3sonaeT
Tam, roe Tpebyertca OBa HE3aBUCHMMBbIX
curHana, NpUMeHaTs OOuH Npubop eme-
CTO ABYX.

Ha 3apHen nadenn npubopoe nMerTes
TPW pasbema: BX0aa BHELUHEN CUHXPOHW-
3auMun, BXOOA BHELHEro MO4YMPYIOLLEro
CurHana 1 Bxoga BHewHero 06pasuoeoro
reHepatopa Ans npunoxeHwi, tpebyio-
wux Bonee BLICOKWMX nokasaTenen cra-
OUNBHOCTK BBIXOAHOrO curHana. lexsepa-
TOpbl cHabxeHol uHTepdencamu USB n
RS-232 onA OMCTAHUMOHHOMO ynpasne-
HUA NPUBOPOM U NPOrPaMMUPOBAHUA NPU
nomowm Habopa komaHa.

lenepatopsl cepun AKMM-3206 moxHo
NPUMEHATE B NabopaTopHbIX YCNOBUAX
npwu UCCNenoBaHuK, HACTPONKE N MCNbITa-
HUAX cucTem 1 NpubopoBs, UCNONL3YEMBIX
B PafVO3NEeKTPOHWKE, CBA3M, aBTOMaTH-
K€, BBIMVCAUTENBHOW W W3MEpPUTENLHON
TexHUke, NpubOPOCTPOEHUL, MALWUHO-
CTpoeHuu, reodmauke, buodusnke.

NogpoGusie Texwwyiecxkue xapaxte-
pHCTHKN 1) MOXHO HaWTW Ha
caiite < prist.ru>. KoHcyns-
Talyww o0 BONPOCaM WHIN
TexHkM — no Ten. (495) 777-
no e-mail <info@prist.com>.

uk




Nony4yarens 3A0 "Xypnan "Paguo”
MyPHAN VHH 7708023424, p/c 40702810438090103159,

OAO «CGepbank Poccuun, r. Mocksa,
E Kic 30101810400000000225, BWK 044525225,

Knn 770801001,
OKOHX 87100, 84300, 71 500, OKMNO 41555365

YBa)kaeMmblie yutatenu!

MposoanTCcA noanucka Ha nepaoe nonyrogwe 2011 ropa.
MopnucHasn uena oQHOro HoMepa XypHana no Karanory POCNEYATHU — 70 py6ne#.

Karanor Arentctea POCMNEYATb — 70772,

Moanucka Ha 6 Homepos (Ge3 yveTa CTOMMOCTH MecTHOM Aocrasku) — 420 py6nen.

Bce, 4To BbI NNaTUTe CBEPX ITOW CYyMMLI, — NOANUCHAR UeHa, B KOTOPYIO BXOOMT
CTOMMOCTL yCNyr N0 QOCTaBKe XypHana oT Bawero yana cenam A0 Bawero goma.

Npwu nognucke no apyrum Kkaranoram uema moxer OTAK4aTeen B Gonbiuyio unu 8
MEHBLILYIO CTOPOHY (3aBMCHUT OT CTOMMOCTM MeCTHOM AocTaBxm).

O6veanHénHbIv kaTanor «Mpecca Poccums — 89032.
«Karanor Poccuiickon npeccoi» MNoyra Poccun — 61972,

Habopwi, pacnpocTpansemsie 3A0 «XypHan «Pagwon:
(nonpoGree wa caute no aapecy: http:/iwww. radio.ru/news/097/ )

Habop «USB NporpamMmarop MuUKpoxkoHTponnepos AVR u AT89S, coBmecTumMBi ¢ ‘:‘;fm'u.; wAsOPE
AVR910». o

HaGop «Bnok samuranus — perynsaTop yrna O3 Ha MMKpOKOHTpoOnnepe Sl s bbe
PIC16F676». .

Ha6op «Liucppoeoe ycrpoicreo 3auuTe! C hyHKUMER M3MepeHus».

|

1. Kopnpc®
2. CovpmmuTeAHMR Kalens®

CToMMOCTL € OTRpaBKOW NO NoyTe LeHHoW Bangeponkio no POCCUM: LR ——
1. HaBop nns c6opkm «USB nporpaMmartop» — 660 py6nei.
2. Habop ans c6opxu «MepexogHmx AnA nporpammuposanua MK ATmegan —

260 py6nen. Online noanwcka Ka xypwan
3. Kopnyc — 170 py6nei. chno-::a muTenen I‘::u-uu:

CTRax - CTpaH!
4. MNpoeog coeaunurenshbin «USB A-B 1.5 meTpa» — 170 py6newu. o

Bce 4 naumenosanus — 1010 py6nen.

Kopnyc 3a 170 py6nen noaxoaur Tonsko ans Habopa «USB nporpammarop».
5. Habop «Bnok 3axuranus — perynarop yrna O3 na mukpokoHTponnepe
PIC16F676» — 1345 py6nei.

6. Habop «Liuchbposoe ycTpoicTBO 3ammThi C yHKUMeR naMepeHUar —
1050 py6ne#.

www.nasha-pressa.de

bIM NNaTeXoM peaakuun KypHanbl 1 HaGopbl He BbiCbinaeT!

E‘/
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Hononnvtensuan untopmauun no renedony: (495) 607-77-28

| CrovmMocTb odHozo
CroumocTe | ,00epa ¢ nepeceKoi

AeHbru 3a uHTepecytowme Bac wyp- Fon Homep ogmoro =
Hanb! Wnm Habopn: Heobxogumo ot- o) o s ;;2;:5:““ o Pintiio] sosie ] [_m’ /
npas1Tb NEpPeBOAOM Ha pacYeTHbLIW CTpaHs
CYeT, yKa3aHHbIN Bbiwe, 2004 | 2—12 10 py6 39 pyb 70 pyG Anpec peaakuvn: 107045,

Ha 6naHke HanuwwMTe, 3a KaKkue xyp- 2005 | 1.3—11 15 pyb 44 py6. 75 py6. r Mockea, Cenvsepcros
Hanbl Mnu Habopbl Bbi NepeBoguTe | 2006 1-12 15 py6. 44 py6. 75 py6. nep., 10 (cTaHums meTpo
AEHLIW, M YKaXWMTE CBOM TOMHbLIN 2007 1-12 25 py6. 54 py6. | 85pys. ‘Cdza:’”:;z:;] 8 oo
agpec (C NOYTOBLIM  MHOEKCOM). 2008 1-12 35 py6. 67 py6. | 95py6. 17 0; 6:3 i epe'pma 6 fites
Mocne TOro Xak AeHbIM NOCTYNAT Ha 2009 1-6 45 py6 77 py6. | 105 py6. WMLy — ¢ 10 00 ao 16 00.
pacyeTHbil CYEeT, Mbl OTNpaBMM Bam 2009 7-12 50 py6. 82py6. | 110 py6
gall 3aKa3. 2010 c 1-ro 60 py6. 92 py6 120 py®6.




GYINSTEK

Couerans MHHOBaAUMM U TPAAMLIMN

LUndpoesbie ocuunnorpadbl cepmm GDS-73xxX

« Konnyectso kaHanos: 2 1 4 (+ Bxopn BHELL. CUHXp. )

«Monocel nponyckanus: 150, 250, 350 My

-Yacrora anckpetrsaumm: 2,5 My Ha KaHan
(GDS-73152, GDS-73252), 5 My Ha kaHan
(GDS-73154,GDS-73254, GDS-73352,
GDS-73354); skBmBaneHTHas 100 My,

«O6bem namaTi 25 kb (Ha kaHan)

- Nepeknioyaembit BXOAHOW MMNENAHC:
50 Om/ 75 Om/ 1 MOm

- ABTOMaTU4eckue nsmepeHus (28 smaos),
KypcopHbie usmepeHus (AU; AT; 1/AT);
PyHKUMM MaTEMATUKK: CNOXEHWNE, BblMUTaHNE,
YMHOXeHWe, neneHue

- Uudpoesie punstpsl (OBY, OHY,
NOMOCOBOW, PEXEKTOPHbIW, WyMa)

« PeXX1MBI pacTaXku OkHa, camonucey n X-Y

« CUHXPOHM3ALMA MO ASIUTENBHOCTV UMMyNbca 1 TB

«MamaATb: 24 ocunnnorpamm, 20 npodunen
HacTpoek

3A0 «MpuCT»

3KCKNMNO3MBHBIN AncTpubibioTop GW Instek B Poccm n CHI
115419, r. Mockea, 2-i [JoHckon npoeaq, a. 9

Ten.: (495) 777-5591; dakc: (495) 633-8502

e-mail: prist@prist.ru  www.prist.ru

« Pexxnmbl cbopa gaHHbix: Bbibopka, NMKOBbLIN
netextop (>2 Hc), ycpepxenwe (2 /../ 256),
Bbicokoe pa3speuuerue (Hi Res)

«YacToTHbIn aHanua: BNO, bN® c.x.3. (Ha
y4acTke 1kb)

«Uutepdrencol: USB 2.0 ana ynpaBneHms n
coxpaHeHus gamHeix (host/device), RSR-232,
LAN, onuwsa - GPIB

« YHUKANbHaA TEXHONOMMA pasgaeneHuns
3KpaHa Ha 2 He3aBUCUMbIX OKHa Ans
Habnioaexns ocumMnnorpamm, nNPeanpocMoTp
ocuunnorpamMm B hannosoin cucreme

« CUHXP. 1 eKoaMpOBaHWE CUrHanos WwuH 12C,
SPI, UART (onuma ana 4-x kaH mogenei -
GDS-73154, GDS-73254, GDS-73354)

.LiBetHont SVGA TFT-aucnnen (20 cm)

« PycnpuuymposarHHoe MeHI0




