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no katanory «<Pocnesarws — 70772;

no KaTanory ¥YnpasneHun heae pansHoW NouToBol ceasn — 89032,

3a cofepXaHue peknansoro 0BLABNEHNS OTEBETCTBEHHOGTL HECET
peknamopaTens.

3a OpUrMHaNBHOGTE 11 CONEPXAHIMe CTaTki OTBETCTBEHHOCTL HEGET ABTOp.

Penakuna He HeCeT OTBETCTBESHHOCTH 33 BOIMOXHBIE HEMaTHBHBIE NOCASACT-
BMSA UCTIONB3OBAHURA ONMYGNUKOBAHHBIX MaTEPUanos, HO NPMHUMaET MepHl No C-
KAOMEHUIO OLLMBOK 11 DNENATOK.

B cnydae npuema pykonuek K nyGavkauuy peaskumss CTaeut o STOM B W3Be-
CTHOCTB @BTORE. [pK 3T0M peEASKUMA NONYMAET UCKNIOHHTENBHOE NPABOo Ha pac-
MPOCTPEHEHHE MPUHATOrO MPOW2REAEHWSA, BKNKONEN erco nybnukaummK B XypHane
«Paanos, Ha HHTEPHET-CTpaHuuax XypHana, CD nni nHbiM ofpasom.

ABTOPCKOE BO3HAPAXAESHWE (FOHOpap) BUMASYUEAETCA B TEUEHWE OQHOMO
MeCcHALa NOoCne NepBon Nybnukayun B pazmepe, arpeAensaeromM BHYTPEHHUIM
CNPABOMHUKOM Tapngos.

MNo ncTeyeHW OAHOIC rofa ¢ MOMEHTa NepEON NyDANKaLUMM aBTop WMeeT
Nparo onyGANKORATh ARTOPCKUIA BAPHAHT GROSTO NPOM3RENIEHUS B IDYIOM MeG-
18 683 NPeABAPUTENBHATC MUCHMEHHOTO COTNAcHS PenaKLMI.

B nepenucky penakuna He BATYNEST. PYKONUCU HE PELIEHIUPYIOTCA W HE BO3-
BPALUAIOTCA.

@ Papuo®, 1924—2009. BocnponaseeHiie MaTEPUancs XypHana «Paguo»,
MX KOMMEPHECKOE NCNOoNb3oBaHye B NioboM Brae, NOAHOCTEID MK HaCTHHHO,
AOMYCKAETCH TONLKO C MMCLMEHHOTO paspeLleHus pesakuiu.

Orneyatavo B 000 «WJ] Mepgpa-Tpeccar, 127137, Mockea, yn. «pasgp»,
A. 24, cTp. 1. 3ak. 91448,

KomnbloTepHaa ceTb pefakumu kypHana «Papuo»
HaxoAUTCA MOA 2W|WWMTON AHTMBUPYCHON NMPOTrpamMmel
DrWEB WU. JaHunoea.

TexHvueckada nopaepxka 000 «Canfl» (CaHkT-MNeTep-

Byprekas aHtvBupycHas nadoparopvs K. ZlaHnnoea).
' m "'z 5 : http: / /www.drweb.ru Ten.: {812) 294-6408

Ten.: 956-00-00
Wereprer: www.comstar-uts.ru
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HA AO Ad NCTOPUSA
B. CTETNAHOB,
fiepBhiif 3aMecTUTens raBHOro PpeRakTopa

alla cTpaHa — poauHa PAUO. Ho Tak yX nony4minoch, 4o

Y HaC pagyo BXoAuno B NOBCEAHEBHYIO XWU3HL ropaz3go Mefl-
NEeHHEE, YeM BO MHOTUX APYrUX CTpaHax. STomy BhINe MHOXe-
CTBO UCTOPUUCCKUX NPUYNEL, BKAKOYAEA U TAKUE KATAKU3ML) (1843
nanpefHayulero Beka, Kak nepeas MUpOBasl ECIHA, PeBCAKLMS
W MpaXNaHCKas ROWHA. ..

B camom Hauane 20-x ropos Obiv NPEANPUHATH LLIArM K COKpa-
LEHUWIO STOMO OTCTABAHWA, B YACTHOCTH, HAYATO CTPOUTENLCTRO
paguoBelLaTenbHBIX CTaHLWK. Ho B CTpaHe NPakTu4ecKy elle He
BRINO pagvonNpPUeMHUKes, YTOOR! CNYLLATE Nepefadn STUX pagmo-
cTaHUMiA, [la v 3akoHonarenbHas 6aza, KacatoLLAaRcs NCNoIb20Ba-
HWA MaXaHamMn paauoCPEACTB, Takke OTCYTCTBOBanNa.

Jagnoctieuvaine am G0 SCHO, Y10 COBEPWWIB |IPOPbIE B
"paanodukaLmmn” CTPaHe 1 B NOBCEMECTHOM pacnpoCcTpaHeHUn
PagNOTEXHUHECKMX SHAHWI BOSMOXHO fIULL C NPUBMEYEHUEM K
STOMY NMPOLECCY TeX, KOro Ha3Bam paguondutenamm, — tec-
KOPBICTHEX SHTY3WACTOR, MOTOBbIX CBOWMY pykamu cobuparb
paguoannapartypy v ona knybos, 1 gas AOMalHero nonb3osa-
HUA. Ee B HeoOXxoarMbiX 06beMax He mMorna B Te roabl Aasath
TONLKO 3aPOXAAIWARCH PAAVONPOMBILLASHHOCTE.

W Bot B wione 1924 ropa swilwno noctaHosneHwe Coseta
HapoaHbix Komuccapos CCCP, nonyunplues 8 Hapoae HasBaHne
"3akoH © ceobope apupa”. MNocTaHOBNEHWE, OTKPHBABLLEE MyTh
TBOPMECTBY R O6GNACcTY paauo. Haao N roBopKUTe, HTO OHO yNano
Ha GnaroflatHylo NCHBY — B CTpaHe Ha4qanoch MOBaJIbHOE M3ro-
TOBNEHWE "YaCTHBIX MPUEMHBIX PAANMOCTAHUMA" (TaK TOrAA Hadkl-
B2NTUCh PAOMONPUEMHIKH).

HO aTOT 3HTY3Ma3M HAO BEUC NOJNUTLIBATL 3HAHUAMU B 00Nna-
CTU PAOMOTEXHUKK, KOTCPbIX GCnBLIMHCTBY panvoncbutenel B T8
rofkl ABHO He XBaTaN0. PellieHne 3Toi Npobneibl ToXe K ToMY MO-
MEH )Y CO3PRENI0 — HEODXOUMAM XyPHE LM paumor ot eed, rue
11 NYGAMKOBANMGCH W HOBOCGTU B OONaCTH paamo, U obLIecbpasosa-
TeNbHLIE CTaThK MO OCHOBAM PEAMOTEXHUKK, W NPEKTUYECKUE KOH-
CTPYKUMU NS TEX, KTO XoTen Gl MpUOBLLIMTECS K TAMHCTBY paamo,
cobpae paguonpPUeMHUK AU YCUIUTENL 3BYKOBON YACTOTHI.

W Takai XypHa BoILEN U3 NeNaTh yXe B CePeiuHe aBrycra
1924 ropa — Bckope nocne nydnukauwn "3akoHa o ceoboae
adupa”. 3TO BLINO NEPROS PAANOCNICBUTENBLCKOE U3NGHWE B Ha-
el CTpaHe, W ero Basn Nnog,ceoio onexy MockoRCKWIA ropoackon
CORET NPOMECCUOHANKHRIX COKIROR.

B koHUe 1924 roaa noseunach U Nepean paanoiconTenscKas
opraHmnzaums Pocoun — "08ecTteo Apyaeil paauo”, kotopan
BCKOpe cTana Beecoaton. OJIP Taike Ha4ano napaBatb CBOM
pPapMoNIOBUTENLCKUI XypHan "Paguo — Becem”. Mo obliemy
COAEPXaHVK> OH B LUEeAoM Obin O4eHb GANM3OK K XypHany
"PapvonkbuTent” {(4TO eCTECTBEeHHO), HO HECKONbKO Donblue
yOEnsn BHUMaHe JIKOUTENbCKON paauccBR3K, NOCKONbKY CO
BpemeHem B OJIP BOZHWKNa KOPOTKOBOSTHOBAS CEKLMS.

Oba xyprana 6narononyyuHo cywecteoean 0o 1931 roga, B
cepeavHe 1930 ropa B cTpaHe Buina NpoBeaeHa pepopMa KHAXK-
HO-XYPHANLHOW pafoTbl — noapynoct OBeanHeERNE rocyaapeT-
BEHHBEIX KHUKHO-KYpHanbHeIX uanatenscts {OMM3). B pamkax
STON pedopMbl, B YACTHOGTH, GbiNO NpoBENEHO "OBLeaVHEHNe
ceepxy" ABYX PaAMONIOOUTENLCKVX XYPHANOB. BOT HTO nucan
XypHan “Papuoaicourent” 8 nocnenHemM Homepe 1830 roga.

"HeM RRIBRIRASTCH 3TO OOBSIMHEHWE? OHO RRITEXAET 12
HeOOXOAMMOCTU YCUNUTE OPraHU30BEHHOCTL HA JIMTEPATYPHOM



GPOoHTE Pagno, BMECTE ¢ HEOOXOAMMBIM
YCUNEHWEM ORFaHU30BaHHOCTU 10 IMHWA
pagmodUKaLKM CTPEHL, HamnydLlwed noa-
FOTOBKA TEXI IONPOUIBCACTREHHONW a3k,
WWPCHAKLLIErC WCMONb30BaHWSI paguc B
COUMANUCTUYECKOM CTPOUTeNLCTRE, pas-
BEPTLIBEHWA NOArCTOBKA KAAPOB W, CRefio-
BATENLHO, PAIRUTVA BOMbLIEN MACCOBOCTI
COBETCKOrO paaMonioduTenecTBa, — CO-
3JAHNS PJEUCTBUTENBHO MACCOBOWA OD-
WIECTBEHHOW nabopatopun,

B cBoto oqepeap, Leallee pa3po3HEH-
HO passnive pagvonbulenscisa 1o
AuHuM npodcoiozos 1 OLP TpebyeT ean-
Horo pycna — OAP Ha 6a3e MaccoBoOn Op-
raHnsauMy patodero Knacca — npo@Gor-
30B. MO3TOMY BCE CTOPOHB! OBLLECTBEH-
HOW paguopedaTentHoCTH, BKAKNaGs W
papuonuTepartypy, AONXHe! 66Tk B HaW-
Sonblwei cTeneHn obbeovHeE !,

Kypran "PagiomobuTens”, Hauarsii na-
fanveM B 1924 T, B NEPUOL HAHATLHGIX Wa-
rog COBETCKOMO paaMomodUTenscTBa, Chir-
pan SONkILYKY NUOHEPCKYIO PONk N9 BO2-
SyKOeHWA BHUMAHAS K PAMOTEXHUKE, pa-
AvodukaLmMn 1 NOArOTORKK KaapoB KBanu-
$rumpoBaHHbIX paguonotuTenei. Cnus-
HWE €70 C XypHanoM "PaanodponHT”, ofb-
EONHEHWE NNTEPATYPHO-TEXHUYEOKMX cun
BOKPYI Tpynnbl u3gaHuw, noa odwei
pesakuvein BLCTIC v OAF, poikHo nose-
CTH K MOBMNM3aLMM PECYPCO8 Hal DASbHENR -
LWV POCT M YCUAEHWE KQYECTBA BCEW Bbl-
NYCKaEMOW paaronepuoamKi, Ha fanbHeR-
WIee pasBEPTHIBAHNE MACCOBOTC SHTY31A3-
Ma, rOe pagvoneyaTe OONXHE CHrparth
GONbLIYIO OPraHA3YIOLLYIO PONk™.

B COOTEETCTBAM C AYXOM TOrO BPEMEHN
oBLeAMHEHHOR U3aaHKe NONY o GoeBoe
HaaraHue — "Paayodpont”. XKypHan ctan
BLIXOOWTE JBa paza B MECALLY B YBEANHEH-~
HomM oBbene. Tak NpoACAXaNnoch A0 NOHA
1941 roaa...

MNocne Benukoih  OTENECTBEHHOMN
BOVIHBI KYPHaN NPOAOMXUN EBIXOOWTE B
1946 rony, NCNYYMB CBOE COBPEMEHHOE
HasBaHne "Pagno”. MHoroe nsmeHwnoch
B 00nacTm paamo 3a 85 neTt, npolweanivx ¢
MOMEHTA BHIXCOA W3 MNeyaty nepsoro
HOMepa XypHana “Papvoniobuwtens”.
HeMaMeHHbIM OCTAETCH TONBEKO ORHO —
CAyxXeHdre XypHana nponaraHge panwo-
TEXHUUYECKMX 3HAHWI B CTpaHe, npodec-
CUOHANBHAS OPUEHTALMA MONOASKW B
obnacti paguo, pelleHre Yepes pagvo-
AIOBUTENBCTRO  CONUANKHRIX  BONPAGOR
rpaxpaH Hawe#h PoavHEI. [

NMPU3bl XXYPHAJNTA "PAANO"

efakuusa paccMoTpena nocTynue-
wme HaM NucbMa paauoniobnTenei
C NPEANOXEHVSIMU ¥ NOXENAHWAMY MO
YAYULIERWIO U COBEPLUSHCTBOBAHWK) Te-
MaTUKM ¥ odopmaeHUA xypHana. K
COXaNeH’ks, G KYNoHaMu NePBOro Nony-
roans 2008 r. ux BLING C4CHIL MANO, MO-
ITOMY Ml NMPYHANK peleHue obbenn-
HWUTb BCE MPUCAAHHLE B NPOLWNOM Foay
nuoeMa ¢ KynoHamu 2008 . n o HUM
NPOBECTU POILIMPHILL NPU30B.

B peaynerare npuan — $ytoonku ¢
CUMBOMNWKON XypHana "Pagwo™ u nog-
Arcka Ha nepeoe nonyrogwe 2010, —
pacnpegenwincs Tak:

OyTGoRNKY C CUMBOAIMKOMR XypHana
"Papguo” nonydyar BSenxun B. A.
(r. dponoee  Bonarorpagckoh  obn.},
fymepos 4. P. (c. bypaeeo, bawkopTo-
cTan), Meatos A. C. (I. Kupyn Nenvn-
rpaackoi otn.), Mapriowes B. B. (1. Ka-
MeHCK-Ypanbekui CBepIoBcKoit o6n.),
fonoa M. B. (r. Pxes Tocpeko#n obn.),
Ltitepcroburos B. A. (r. Kynryp Nepm-
CKOro Kpast).

Moanucky Ha nepeoe nonyroaue
2010 r. BypyT umeTs Busorpagos Q. J1.
(r. Byi1 Koctpomckon 061.), Koctiok I, @.
(r. Camapa), flonernukus 1. K. (1. Bon-
rorpan), Paccoxus B. 8. (r. Mockea).

CnegyeT OTMETUTb 3aWHTEPECOBaH-
HOC b YW TAIENEN B CBOSM XYPHIE, KOH-
CTPYKTUBHLIE MPEIOXEHWA Mo ero
COBEPLIEHCTBOBAHNIO. Mbl peLmnv apn-
BECTH BHIASPXKKHN U3 HEKOTORBIX NUCEM.

JOBONBHO MHOMO B NUCHEMAX COAEP-
Xutes npockd NyGnukoBaTe CTaTbW Mo
KOHKPETHeIM TeMaMm, Hanpumep, YM3Y
Ha narnax 6MN3C, aHteHHam 4ans ndn-
TENLCKOM CBA3N, aHTEHHAM ANA NpuemMa
CNYTHUKOBGIO TENEBUASHWA, TePMOCTa-
TaMm, TaliMepaM, OXpaHHBIM CUCTEMAM U
APYrAM YCTPOUCTRAM ANS NPUMEHEHUS
B OLITY, MCTOPUW PasBUTUA PAgUO3NEK-
TPOHWKK KU pagronkbutenscTea. MHo-
rve NpockOHl YXe BHNONHEeHH NyGnuka-
UMSMW CTATEN NO UHTEpecyiolMM Te-
Mam, ApYrve Mel NocTapasMcs BbINoOs-
HUTL B Onuxaiilee BpemMs.

Bo MHOIUX rceMax syiaresu Onaro-
OApAaT 3a XOpOoLWW, CcopepXaTesbHbilA
xypran. E. A, Jonros Hanucan: "C yao-
BOSILCTBACM HUTAI0 XypHan, Tem Bosiee aH
CEUAC BRINYCKAETCH HA BHICOKOM YPOBHE,
OTPAKIAET MHOroodpasne Mnpa 3/1exTRo-
Hun”, a P X, Dasnees pobaanset: “XKyp-
HaR MHE HPABUTCH TaKoR, Kakoi ecCTb.
Byaer 4yTL Apyro, ToXe NORPABITCsT™.

HexoTopse aRTOfH MUCEM  RRICKA3kI-
BaIOT HaM NOXENAHWE BRIMYCKaTh KOMMaKT-
AMCKA, HanpyMep, C AONOMHUTENEHBIMU
MAaTEPUEIAMK, PasMELUEHHBIMA Ha caifTe
pefakLVK, GeECnaTHE MW paauoniotuTens-
CKUMI NPOrRamMMaMii M paGpocTRAaHATE UX
BMeCTe C XypHanomM. CAHO3HAHHO MOXHO
CKazaTh, YTO BBINYCK KOMIaKT-aucka npy-
BeJET K YAOPOXAHUK) KOHKPETHOMO HOME-
P&, C KOTOPBIM OH BYAET PaCTpoCTRAHSTE-
Cfl, — MO HawKM OUSHKaMm NPUMEPHO B
nonTopa-pea pasa. Mostomy celvac B
YCNOBUAX [I0BOSIEHO CROKHONA 3KOHOMM-
YECKOM CUTYALWN B HALLIeM CTPaHe N Mupe
APUHATO pelweHre He BLINYCKaTb KOM-
NaKT-AMCKW G OMONHEHWUSMU K XYPHanNY.

Kak cnenyeT ua nucem, MHOME YuTa-
TEAW CHATAIOT, YTO XKYPHa1 AOKEH BHITh

Conee pelweBblM Vv, COOTBETCTBEHHO,
BOCTYNHBIM. [IN8 cpaBHEHWS NpYBEAEM
CTOMMOCTEL MOANWCKKA Ha XypHan "Pa-
ANo™ Ha BTopoe noayrogue 2009 r. no
pa3HBIM Katanoram. o kaTanory AreHr-
cTBa "Pocnedats” (NOAMMGHOW UHOEKC
70772) oo Homep oBoinacTes noa-
nvcvkam e 58 py6. 10 kon. {noayrona-
Ban noanucka — 354 pyd. 60 kon.), no
katanory “louta Pocouu” {MHAekc
61572} CTOMMOCTb OfHOMO HOMepa —
71 py6. 60 kon. {nomyroaoeast NOONMcKa —
429 py6. 60 KON.} U, HAKOHELL, NOANUCKa
(apapecHas pacchifika) no oObeavHeH-
Homy Karanory "lpecca Poccun”™ {(MH-
pHeke 89032) — 10/ py6. 26 kol {nony-
rogosas noanucka — 605 pyb. 76 kon.).
B posHUYHOW Npofaxe ueHa oaHoro
HOMEpRa XypHana ot 82 pyb. B pepakuvmn
OQMH HOMEP ROXHO NPUOBPECTH BCEro
3a 50 py6. {CTOMMOCTE ABYX NOS2A0K Ha
mMeTpo B Mockee), no Takol xe ueHe
penakuMsa nepedacT xypHan e Arelrm-
cTBO "Pocnetars”, gns oCTaneHbiX pac-
NpoCTpaHUTENa Halla ONTOBan LeHa
elle MeHslwe — 44 pyb. 44 kon. Kak
roBOpUTCA, AELLEBNE — TONBKO Aapom!

Yxe HeOOHOKPaTHO Ha CTRaHNLEX Xyp-
Haa Mbl PACCKa3LBAIM O TOM, YTO B
PEAAKUMIO NOCTYNAKT MUCHMA, B KOTOPBX
yaTaTENM COOBILAKT O HEBO3MOXHOCTH
1HOW MCE 1 BCH HE HEILL XYPHEU) | 10 KATAI Y
AreHtcrea "Pocnesars”. BoT yTo nocose-
TOBAN HaW NOCTOAHHLIA  NOANUCYK
A. C. ViBaHOB, HECKONEKO NEeT TOMY HA3AaL,
OKAS33BLUMMCA B NOOBHOW cuTyaummn: "H
He OyRY ONMCHIBATE, KaK 1 XOAWMA Mo Fopo-
AY OT OFHOMO NOYTOBOTO OTACTIEHWS K APY-
FOMY ¥ TLIETHO NLITAAC0R MOAMICATLCOR Ha
wypHan “Paauo™ no karanory "Pocrievarn”
{roanucsHon wraexe 70772). Pacckaxy ©
TOM, {TQ MHE YAANOCH CAeNaTh, ¥ COBETYIO
MOCTYNNTE TaK Xe BCOM, OKA3ARIMMCA B
noACOHOI cuTyaLim. Bel AOMKHEL HAOTA 8
csoeM ropofe (naBnouTams, a B Hem —
Qraen no AoAmICKe, B KOTOPOM OPOopM-
RFIOT MOAMICKY I0pAMMYEcKAE ILa: Npes-
npuATuR, 3aBoabt, Gatpukn. OOLNHO 8
BTOT OTAENT HOBOABHO MHOIG MoAeN, HO
COsIBCH STOND He Cregyer. 3aiimuie ove-
penp, Habepurece TeprleHus v Xaure.
Korga no Bac govger ouepess, npocure
OGOPMATL HOIMICKY Ha Xypran "Paauna”
no xaranory AreHrcrea “Pocnedars” ¢
MOAMICHEINM viHaexconm 70772. O0bHo
COTPYARMKA STOMO OTAena YABASKOTCH #
OTCLIARIOT 38 FOAMNMCKOR B FOYTOROE
orgenenre. CToiTe Ha CBORM: OOLSICHITE
CUTYR K M PECCKAXUTE 00 OTKA3E
PaBOTHIKOB NGHTL NOANMCLIBATE N0 KaTa-
nory "Pocnevam”. CoTpyaHnky Otaena
GHaYasia OTKa3ILIBAIOTCS BEDUTH B 3T0, HO,
B KOHUE KOHUOB, CAAITCH U 0OpMIsoT
noamcky, eacreyire!”,

Yeaxaemble duratTenu! [lomHuTe,
410 "Pagmo”™ — XypHan paamontoduTent-
CKMIA 1 AnA paguoniobureneii. Mol myenu-
KYeM CTaTE MO TEMATUKAM, WHITEPECYIO-
LWWM LUMPOKWIA KRy ynTatened. lNuwvte
HaM, 4TO BBl xOTenu 6kl BUDETL HA CTpa-
HULEX XYPHENa, Kakue TeMbl BaMm UHTE-
peECHB!, 4 OT KakMX NyOnuKaumii MOXHO
BO3AESPXaTLCA. KOHEUHO, Mbl He rapaHTn-
pPyeM, 4TO OMOXEM YAOBNETECPUTL BCE
MOXENAHAS, HO NOCTAPARMES NX YUBCTh.

Pegakiimg




Yntarenu, npucnasiune 8 peRakunio n0o6be NATH U3 WOCTH KYNOHOB 3a
froayrogne, BMeCTe ¢ 3aROAHEHHON aHKeTOoNH, KoTopas 6yaeT HanedyartaHa

B OQHOM M3 HOMEPOB XypHana, cMOryT npeTerRaoBars Ha oQuH U3 NPpB3aos.
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0 AKCNEPVMMEHRTOEB NO ANBHEMA
NMPRUMEMY TENErPRAMHEIX C FHAND

¥
B. MEPKYJIOB, r. Mockaa

B nySnauxyemoli craTse paccMoTpetb! OGCTORTENLCTBA M COBLITHR
13 NPenbICTOPUI B PaHHEW NCTOPUY PaRNC, O JanbHeM NPUemMe cHr-
HanoB, NOYEPHYTHE N3 BOCTYNHEIX LOKYMEHTaAbHLIX MaTepHaros.

PoxaeHue NepeaaTymka

Jotne 1010 Kak B [epMaHn BEJIMKUA
¢wnaumk I lepy {1857—1894) npoeen B
1887—1888 1. cTasWwmWe 3HAMEHWTLIMN
paboTel NO  HabNIDAEHUIG HEBMAMMBIX
ANEKTPOMArHUTHBIX KonebaHut (SMK) ¢
annHow Bond 0,5...0,6 m {600...500 Mlu},
MHOMMM GUINKaM B APYTUX EBPRONeHCKIX
CTpaHax 23axoTeNoCk NOBTOPUTL IO OKG-
NEPUMEHTH W MPOBECTU COGCTBEHHBIE
uccneposanna 3MK Ha Gonee BRICOKWX
yacTorax, GNMakux K CBETOBbLIM.

Npogeccop GUIMKU B YHUBEPCUTETE
r. bonoubs {WUranua) A. Purn (1850—
1921} npegnonoxwun, yro [ (epL He cMor
B NOMHOW Mepe NoKazaib TOXOSGTBEH-
HOCTb 3MIEKTPUHMECKMX U CBETOBHIX KONe-
BaHWiA, HOCKQNBKY HE MMES B PaCTIOpsXe-
HUK HYXHBIX DU3NHecKux Npubopos (3ep-
K&, MIMH3 ¥ NEUSM), COMNAcYIOLWMXCA NO
pa3mepam ¢ OJIMHAMU U3YYaeMBIX BOJTH.
MNoaTomMy OH BO3HaMepUNCca cam NpoBe-
CTW WCCNEeNoBaHUs SBNEHWIA OTpakeHus,
MPENOMNEHWS, UHTEPDEPEHLMN ¥ NOTNO-
wexns MK Ha Gonee KOpOTKWX BOAHaX C
HUCNONL3VBAHUEM WMEBLUMXCSH Y HErO B
nadopatopun MeHbWKxX no radaputam
pedbnekTopoB, NOMMOTUTENEer, ANanek-
TPUKOB W Mpo3payHeiX ana SMK mHoro-
YTOABHBIX GUIYD.

Ana nonyyeHns 3MK ¢ 6onee KopoTku-
MW AJIMAHAMW BOJIH, YEM Ha YGTAHOBKAX
repmaHckoro ¢ouauka [1], A. Purn moau-
¢uvuvposan enbparop I. lepua, NPUMEHNE
B HEM NaTyHHbIE MONBLIE LWapH AMaMETPOM
4 cMm ans Bo3OYXACHWH BONIH WIMHOW
20 cm (1500 MIy) v guametpom 1,36 cM
ana BoAH 7,5 oM (4000 M), C koHUoB
W3My4aTens OH GMECTWI LWAapH B cepeam-
HY, rOe YABOWN MX YWCNO, PACMONOXUB
nocnefoBatenbHe W yépaB 3NSKTpUHe-
CKWE COSAMHEHNA MEX Y HUMW, KaK U300~
paxeHo Ha puc. 1. lWapH a 1 H OH noMe-
CTWI1 B CTEK/ISIHHBIE BOPOHKW fmim W 1N,
YNEePXURABMBIE 3GOHUTORRIMMY MNNAGCTUHA-
MW P U §. B 3an0oAHEHHOI Ba3eNMHOBLIM
MACNOM HUXHEN BOPOHKE hin wapk a U b
OH PaCrofOXKA TaK, YTOObl KaXAb K3
HWX HaMoONOBWHY HAXCAWUNCH B U0NUPYIO-
eV KVOKOCTY C LEABIO 3aWmMThl OT 0Byr-
NMBAHWA U 0BropaHya NoBEpPXHOCTER Npr
nckpoobpazoBaHiv, [Py BRIIQYEHWH Ma-
LIMHbI MCKPEI NPOCKaKMBAIN KaK B NMpoMe-
KYTKE C MachoMm a—b, TaKk n no BO30YXY
mexay chepamm c—a v b—d.

A. Purn noATREpAMN UCCREAOBAHWS W
BeIBOAL! [ [epua. Pycckoa3bHHan BEPCHa
OOHOM M3 CAMBIX MPUMEYATENLHEIX ero
crateld "OnbTe lepua ¢ KonedaHuamm
MaNBIX JIMH BONH™ ( 1893) nomelueHae [2,
G. 3B7—397]. Bcero vM U3flako okono
250 Hay4HLIX padoT. B 1896 T. oH cTan wie-

HOM Mmnepatopckoil CawkT-lMNetepbypr-
CKOW AKafieMuK HaykK.

HanoMHAM, Y10 BBILAKOWWMACH POCCUA-
ckui puauk M. H. Jiebener (1866—1912)
B reHeparope, NGCTPOLHHOM NG METOAU-
Ke A. Puru, nonyusan ete onee KopoTkmne
BONHH gnuvHoi 0,6 cM (50 Mu). OH Ha-
Gnepgan nx QEOMHOE NPENOMNeHUE B KpK-
cTannax. PeaynbTarsl paboThl OH U3A0XKUA
B cTatee "0 ABOMNHOM NPCAOMACHWN Ny-
el anekTputieckoi cuner” (1895), Takke
npepcTaBneHHol B [2, ¢. 388—403].

B pazpatoTanHom A. Purn redeparope
BBISBMNACE WHTEPECHAS W BaxXHaa OCOo-
6eHHOCTL. YOBOEHUe YWCNa Pe3CHUPYI-
WMX LWApPOE U MPUBAKEHUE UX JPYr K
APYrY NPUBEAN K YBENMHEHWIO MOLUHOCTI
nanyseHna 3MK. fansHeliwana npopadot-
K& KOHCIRYKLMW TI03BONWIA OLIpSUeNnIb,
4YTO ONTUMASIbHBIN  AMaMeTp CpPefHUX
WapoB (& u H Ha puc. 1), NOSBOARIOWAIA
NoNy4WTE MaKCUMAaSbHYO MOLLHOCTE, Ha-
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xogntca B npegenax o1 20 0o 40 oM. Kpo-
Me TOro, 3aMeHa BCEX NOJbIX LapOB reHe-
paropa Ha LeNbHOMETanIM4eckne Nnpree-
N2 K YABOSHWIC MOLLIHOCTU U3AYYEHUA.
Brewnnid BUA MOASPHWINMPOBAHHOTO
n3nyyatena A, Purym npeactaBneH Ha
puc. 2. Byoyun nomelleHHbM B HOKYC
NapabonUueECKoro MeiHoro pednekTopa,
rerHeparop A. Purn usnyysan 3MK na pac-
CTOSHUN, B AECHTKM pas Géavlume, 4em
eubpartop I lepua. Bnocneacteun ans
nonyueHus etlle GonekUIeR MOLHOGTI
CTanu BCe Lapsl AenaTb OAVHAKOBHIMU,

KaK 3TO roKa3aHo Ha puc. 3, [IpuemHu-
KOM ¥ A. PUrM CRnyKun TakoW Xe, Kak y
T lepua [1], UMEIOLLMIA POPMY OKPYKHO-
CTWU UAW KEQAPATHOW PaMKN HE3aMKHYTHIN
NPOBOAHNK-PEIOHATOP € NATYHHEIMK Wa-
paMu B MecTe paspbiBa, W3MEPSEMOM
MWUTMMETPaMN.

MNocne nybnykauny paboT aHmUCKo-
1o $unzvka O. Noaxa (1851—1940) — ero
BRICTYNINCHWA 1 Ko 1894 1. ¢ NCKUKMCH
"TeopeHue [epua” [2, c. 424—445] B JloH-
AOHCKOM KoponeckoM uHeTutyTe U 14 aB-
rycra 1894 r. B OkchopACKOM YHUBEPCK-
TeTe Ha 3acefanny bpuTaHckol accouma-
LMK NO BHEAPEHUIO OOCTIKEHUA HAYKN, —
WMEBLLUNX LUMPOKWIA OTKNWK B eBponeid-
CKMX HayqHbIX LeHTpax, A, Purn sxcnepu-
MEHTUPOBAN YKE C KOrE€PEPOM M 371EKTPU-
YECKMM 3BOHKOM, BKJIKYEHHBIMW (10U IE-
[OBAaTENbHO B LEMNb NPUENMHOIO peacHa-
topa [ [epua, A, Purv nepenuceisancs ¢
POCCHMIACKWM BCEHHBIM UHXEHEPOM, Npe-
nopagatenem PpU3MKKN N NEPBONPOXOA-
ueM B uccrnepoBadHnM DecnpoeoaHon
Tenerpadum A, C. MonoeuM  (1859—
1906} [3]. Cxema npuemivka A, C. Mono-
Ba CTana emMy MaBecTHa elle A0 TOro, Kak
6uina onytnukoBaHa B AHBape 1896 B
cratbe "Mpubop ans obHapyxkeHwa n
PErUCTPUPOBAHUS SNEKTPUYBCKMX Kone-
BaHnin” [2, c. 449—458].

Aenenne I MapkoHu

A, Prin nopuepRuBas JRyXECcKue ol -
HOLLIEHWA C CEMbEN UTanbsHUAa Jxyaenne
MapkoHn, BnagenbLa BUHOM PaaHbIX NNaH-
TauWi, WIroTOBUTENA NWLEH3UOHHOIO
BMCKM “Jameson” {HAa3BaHHOrMro Tak Mo
damunun XeHosl IHHWU JDKeMMCOH, Npo-
UCXOAUBLUENA N3 MPNAHLACKOW CEMbU NPO-
W3BOAWTENSA N AepXxaTencii Mapky yka-
33HHOIQ HanNWTKa) 1 pogutena Myabensmo
Mapkonn {1874—1937) — Syaywero ak-
TUBHCIC MpeanpuHuMaTena B pacnpo-
CTpaHeHWy TeXHUKW paauoTenerpaduu.
HecMoTRa Ha OTCYTCTBME Y NOCNEfHero
MHTEPEeCa K CUCTEMATNYECKOMY LUKOMBHO -
My obpasoBaHuo, A. PUrm cymen yenedb
L MapkoHV (BU3UYECKMMKM ONEITAMU MO
HecnpoBoaHoit Tenerpagpuy. Tem He Mme-
HEE MO OKOHYaHWW LUKOMNE U NPUBATHOrO
1104) OTOBUTE/IBHOIO KYPCH T10 (PH3MKE OH
OBEXKOH HE OMOr ¢aTb BGTYNUTENLHbIE
IKIAMEHB! B UTANLAHCKME BbICLLWE yHeh-
Hble 3apefeHnst. OgHako a3aHsaTua c A, Pu-
1 NPOAONXUN U Nocellan ero nabopartop-
Hble paboTsl U IEKUMW B YHUBEPCUTETE,

B HanucaHHoi non AUKTOBKY asTodno-
rpaguu “"Becnposoanan Tenerpadun,
1885—1919" [4] . MapkoHu coobliaer,
YTO CAMOCTOSTENBHKIMY SKCMEPUMEHTAMN
no nepepade v npuemy 5e3 NpoBOLOB
QNEKTPUHECKUX CUMHANOR 2aHsNcd B No-
MeGTLE OTLA B MioHe 1895 . BrnoTh 0o $pes-
pans 1896 r. BKNIKOMWTENBHO . OH UCNOAL30-
BaN MaHCaplly AOMA B XauecTee nadopa-
TOPHOTO NOMELLEHUA. B OJHOM K3 OMBITOR
OH MONpOCKN ctapwerc bpara AnbdoHCo
PAcnoNOXUTECA 38 XONMOM. [pK BKNoHe-
HWK HEBWANMMOrO NEpEeAaTINKE Y TOMO Cpa-
GaTulBan 3BOHOK NpuemMHrka 3MK, nocne
Yero OH BRICTPEAVBAR U3 PYXbA, CUrHanNM-
3upyst 06 YCNeLHoOM Npyeme nepenaHHo-
ro umnynsca. B XXl Beke pazbrpaHHbIN
akTepaM  3T0T 9NU30A MHOFOKPAaTHO
NOKA3LIBAIN MO TENEBUAEHWIO BO MHOMAX
cthaHax (M Pocoud Toxe). ONHaKo 3puTe-
N8 He ODBbACHUNKW, YTO MO 32BEPLUEHUN



skcnepumenTa [ MapkoHu npuien K
oLUMBOHHOMY BeiBOAY, HTO IMK npaxonst
CKBOSE 3EMIKY HANPAMYIO 4epes XONM.
Yepes roa, B WioHe 1886 ., 3TO Kypee3Hoe
3akmiodene . MapkoHW BOWCaN B TEKCT
NpeaBapuTENbLHOW 3asBKK Ha CBOW nep-
BHIA BputaHckuit natent Ne 12039, rpe
OHO BBINO OTHECEHO K "yCoBEPLUEHCTBOBA-
HUAM B Nepega+e curHanoB” [5].

B (4] [ MapkoHn yTDOpXAacCT, yTo,
YSAMHUBLLMCH Ha BUANE, B TEMEHWS NCHTU
DEBATN MECALEB HaNPSXEeHHOro Tpyaa
CamMOCTOATENLHO PEWNA BCE OCHOBHHIE
Bonpocsl HecnpoBCAHOM Tenerpa-

B nomons I Mapkonu nna odhopyne-
HUA NateHToB B. Npuc Nnpyukpenun cneuya-
JIMCTa Mo Tenerpadun, VHXeHepa-anekT-
pvka [x. Kemna {1858—1833). Ua3-3a no-
BEPXHOGTHOIO 3HAKOMCTBA € HAYUHbIMU
MyonMKauMamMu ydeHbiX-gpuankce M. da-
pages (1791—1867), I lepua, 2. Bpannun
{1844—1940), O. Jlogxa, A. C. MNonoea no
BNEKTPOMAarHETU3MY . Mapkony Bbinuy He-
BCAOMLL YCODI (IC UIOOPIXKC! M5 SNCMON-
TOB MEHEparopoB U npuemHukor MK B
TEXHUYECKOW JOKYMEeHTauuMn. Ax. Kemn
ymen otobpaxars Ha Gymare snemeHTbl rno

27 wong 1896 . I, MapkoHu nposen
ucneitanue MMNC ona pykoBoautTeneii U
COTRYAHNKOB NOHAOHCKOI O |e@HepanbHoro
TenerpadpHoro odpuca. Annaparypa beina
YCTaHOBMEHA Ha KPBILAX 3AaHWIA, OTCTONA-
WMX APYT OT Apyra Ha pacCTOAHUK OKONO
400 M. [preM UMNYNECOB MHAWULMPOBAN
3NEKTPUHECKWIA 3BOHOK.

MNMpu  ovepegHoM  mucnbitanuut  (NC
Yeped alFNWACKUMIA BPUCTONLCKMM Katian B
Mae 1897 r. GeIno OBHApYXeHo, YTo no
BOAHON rMaay MK pacnpocTRanaoTes Ha
60NbILKE PACCTOAHUS, Hem MO 3eMHON

MOBEPXHOCTW, NPY OQHOW W TOW Xe

$un. B apyroin asrebuorpadbum -
"UecTopua Moeh XuaHu™ [6] OH ne-
PEYNGARET NOMOLHWKOE NC NPoBe-
OSHUK UCTIBITAHWA: YNOMAHYTOrO
yxe €para, pulciBeHHuKa ns Mp-
NEHOMK U TREX MPELKRAHCKUX UHXEe-
HepoB W3 . BonoHbU, Bnocneact-
Buu ycnexu . MapKcHW B nepegasqe
IMK HUKTO 13 HUX JOKYMEHTANBHO
He nNoaTBepanA.

B obenx apToBUOrpapmax He
Nnanucatic o6 obpawemsax I Map-
KOHW B 3TOT NEPUCH B TEXHUHECKUES
XypHanus unu B 610po NaTeHToR
WTanun ¢ npepnoxeHnsamMmn o nyd-
nvKaLmMun pesynstatos paboT, ycra-
HOBASHWW TPUCPUTETA Ha WHXe-
HEpHLIE pelleHus. B caMoM Havyane
BTOPOW YacTW B [4] aBTOp He corna-
LWaeTcA ¢ npeTeHsnaMn A. PUrv Ha
JAVMCIBUBEHNE Y 1010 CXEMBI W
KOHCTPYKUMK UCKPOBOIO Nepepar-
quka. 1o ero mHenuo, A, Pury ue-
noae3cean MoaneUUWMPOBAHHLIA
reHeparop [ [epua ana uayueHns
CBOWCTB U ocofenHocTern 3MK,
TOrAa KaK CaM OH M3HAMANBHO HaXo-
ovn ero ofee NOAXOOAWWVM AR
ueneit  paneHelt  HecnpoBOAHOM
tenerpadpun. B aosontHo obwunp-
HEIX MO HUCTY CTRAHUL, MEMYaPHEIX
KHUrax OH yManuueaeT o paspaboT-
HUKE NPUEMHUKA.

Y106k U3GeXaTb NENILIEA Ha ap-
Meickyio cnyx6y, B cepeavHe $es-
pana 1896 r. L MapkoHud nokvpgaet
Wtanmo v nepees3xaeT 8 Benuko-
SpuTaHnio. B JIoHACH OH NPUBO3UT
anapalypy, ¢ koropod paboian B
nMeHun oTua. Byaydu nosibHBIM
rpaxaaHuHoM, [ MapkoHu cHasana
0BpaTncs K NPaBUTENLCTBY MTanvm
€ NPefnoXeHVEM YCTAHOBNEHWS
NpYopUTETa Ha €ro N20DPETEHNA B
HecnpoBONOYHON Tenerpadbum 1 nx
nwenonbaceaHne. CoHpaleHne oH
odopMUn tiepe3 Noconscteo Ura-
Aud B NloHAOHE. HO OTRET 0T Nparn-
TENLCTBA HE NONYYWUn, Mocne 4ero
NpUCTYNUA K OGOPMNEHUIO NATeH-
TOB B Benukobpuranmm.

31 mapta 1896 r. . MapkoHu npeacTa-
BUNY apWucToKpaTy ronybux KpoBen”,
PYKOBOOUTENKY U [NABHOMY WHXEHREPY
TenerpagHoro eeaomcTea Benukobpura-
HuM B. MNpucy {1834— 1913). Emy npyrag-
HYNCA NPUBNEKATENb LI W SHERMUYHLIN
MONOAOW HenoBeK. CyllecTByeT monea,
410 B. MprYc NOCRE O3HAKOMNEHUSR C SCKN-
3amMu K InemeHTamu annapatypul [ Map-
KOHW NONPOCKN TEXHUYLCKYIO CAYXOY BO-
€HHO-MOPCKOro $nota bputannu apopec-
T 3KCNEPTUIY U TECTUPOBAHUE 3TOM NPK-
eMHO-Nepefaliel cuctenel (NNC). OneH-
Ka TexHUKe Bbina AaHa NoCKUTENLHANA.

Puc. 3|
— o | B KauecTee nepeoit NPpoBH peluero

HYBCTBUTEALHOCTU MPUEeMHWKa W
MOLUHOCTU nepepaTtyvka. 3To Ha-
oniopeHne nocnyxuno . MapkoHn
OCHOBaHWEM A1 eLle OHOrO OLUK-
BOYHOT O BBIBOLA, Y1Q BOUHas [10-
BEPXHOCTb CAYXWT NPOBOAHWKOM
BbICOKCYacTOTHEX IMK, Ewe Bo-
nee OH YTBEpAVWACK B TaKOM 3a-
BnyxneHun, Koraa CyMen HanaauTb
cea3b yepes nponue Jla-MaHw
{51 kM) B MapTe 1899 T

TpaHcaTnaHTHYeCKaa
non fortuna

B koHug XIX Beka yyeHnle-
GU3VKKM HE MOrNK COLSCHUTE 3a-
rOPU3CHTHYKD  pacnpocTpaHse-
mMocTh 2MK B oTnnune OT CBETO-
BbIX BOJIH, YXOOALLWX BAANb TONLKO
HRHMOSIMHENHO, |, MapKOHK cyn-
Tas, YTO HaXOAUTCHA Ha Nopore
OAHOTO U3 BENWYANLWIKX OTKPBITUIA
e du3nke n, HToObl OKDHYATENEHO
VTREPAUTECA B CBOMX CYKASHUAX,
— peWwun yCTpOWTb nokKazaTefibHoe
'] woy ¢ nepenayein CMbICNOROIo

curHana w3 BenukoGpwtanumn Ha
opyroi  Geper  ATNaHTUYECKoro
okeaHa. [N peannsaumy 3amulc-
na {OOHOCTOPOHHEN CBAI3N) B aHr-
AUAcKoM T Monakkd NocTpounmn
MOLUHEIA NepefaTtink M BHCOKWe
AHTEHHBI.

12 pekatpa 1901 r. [. MapkoHu
BMECTE € MOCTOAHHBIM 2CCUCTEH-
| Tom Ix. Kemnow npuben Ha ca-
MO BLICOKYIO OTMeTKy CurhHasb-
HOTO XONMA, HaxoUsLWerocs Bean-
3u . CeHT-IXoHCa — CTOAMLLI
0. Heloaynanena {(KaHapa), yna-
| NneHHora Ha 3500 kv oT lNonako.
HecmMoTpa Ha HAYYHO-TEXHUYECKYHO
3HA4YMMOCTb HAMBHEHHOrD COoOLI-
TUA, HUKOro 3apaHee 06 STOM He
OMOBRELLANM Y HA CEAHCHl CBASK He
npumawanu. TailHa 2annaHvpo-
BAHHON NPOrPAMMKAI UCARITARWA NO
CWX NMOpP He OTKPLITZ. U3BECTHO, 4TO

npaBunaM, NPUHATHM B cdepe ero 3aHa-
TV, MMOCKONBKY NaTeHTH OTHOCHMAMCH K
Tenerpadpun, My W NOPYYANM NOAroTOBKY
wx rpapuyeckon vactn, B pezynerate B
nepeulX OBYX nateHTax [. MapkoHwn
Ne 12032 (1896 r., yTeepXaeHHbIA B 1897 1)
1w Ne 12325 {1898, 1888) mupy OGuinv
NpeabaBnNeHbl YEPTEXN-KYPEES3L!, PUCO-
BAHHBIE B MaHePe, He MIMEBLUIE NpeLieaeH-
Ta paHee, fa v nocne Toxe. B npuHumne
paboTH YOTPOWCTE NO ATUM CXeMaM He
MOTYT pas3odpaTbCs faxe COBPEMEHHLe
CNelanUcTH ¥ paadaniéutend 683 npu-
BIEHEHUA CXEMbI MpUemMHUKa A. C. Nonosa.

OuN0 nNpoTecTvpoBark “nponet”
Haj oKeaHoM Bykebl S — Tpex ToMek (pa-
avonmnynbcoB) no koay C. Mopse {1791—
1872).

Kak coobwaet I MapkoHw 8 [4], nep-
BOE NPUBHITUE TOMEK B AMEPUKY OYITO Obl
COCTORMOCh B 3TOT e fehk 8 12.30 no
MECTHOMY BpemenH. [pUHYMEN UX OH "Ha
cnyx". Ana npocnylimeanns wsBpan co-
6paHHbit Mo cxeme A. C. lNonosa npu-
eMHUK cheayrluerc nokoneHuns [3] (6es
Korepepa, ¢ BbXOAOM Ha OAWHAaPHLIA
TenedoH), Haudonee UyBCTBUTENBHEIN U3
UMERINIUXGA B €0 PAGNOPSKEHUN, HO He
OCHALLEHHHI MEXaHW3MOM nevaTh Ha
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tenerpadHyd neHry, JIx. Kemny Gwino
Pa3peLleHC NOCAYLLATE "TOYEMHHIE™ CUr-
Halbl B TOM Xe roflioBHOM TenedoHe, Che-
AYIOWMA "KOMMIEKT TONEK™ MOCTYNUN B
13,30, a nocne 14,20 OTNOBWTE CUIHANL
OyKew S ynanock 25 pas noapsa (7. e. Oya-
TO Ob NPOUCXOAMA YBEPEHHEIH NMPUEM
curHanos). Ha cnegyiolin AeHb MMOYNb-
Chl CNBILLAMM GHOBA, HO C MEHBLUWM MO~
cTonleTooM. 14 ackabps nopadoTarty 1ie
YOAI0Ch, MOGKONBKY CUABHBIA BETEP YHO-
cun HapysHoW SannoH, NOAHWUMABRLLVIA B
BO3[yX aHTEHHEIN NPOBOA,.

OpHako 15 pekadpa e pykax [ MapkoHn
oKasanotb NUCbMO W3 AHMNo-Amepu-
kaHckoW TenerpadHoil komnaHum {AATK).
B nucemMe KOpPHCKOHCYABT Oprasn3auvin
COOBLLUMN, HTC KOMMaHWW MPUHaNEXaT
IKCKIKBMBHBIE 11PAEA Ha [PAHCAEH W~
yeckue TenerpadHuie CoobWEHNST U Ha
CO3AAHUE CUCTEM CBASU ¢ AHMMWHACKUMIN
KOMIOHURMY, PacnpoCTRaHAWMECH WU Ha
0. HulodayHanenn. Beno ykazaHo, Juto
HapYWWTENL MOXET ObiTb NpUBREYeH K
cynebHoM OTBETCTBEHHOCTM B GNyqae
npoponxel m1a padort,

B s10T Xe penb [0 MapkoHw caenan
3agBNEHUE AN NPECCH O CROWX YCNEXax B
nepBor Nepefade CMLICNIOBOrQ CUrHana
13 EBporbl B AMEpUKy. [a3eTHBIE CTaTbU O
CKOpOI BO3MOXHOCTM 6eCNpOBONHOW U
Bonee AeleBol CBA3N MEXAY CTpaHaMu
AANEKO OTCTORLUMX KOHTWHEHTOR Babyno-
paxunn CLUA 1 KaHaay, Bei28an naHuKy
Ha OWpxe, NageHve akuuii KadernbHbeiX
TenerpadHbiX KoMNaHwi. HUKOMY U3 no-
BONHTCTBYIOWMX UHXEHEPOB N XYPHAIN-
CTOB He yOanoCh CaMMM NOCAYLLAaTE CUr-
Hanu, NepepaHHble No  “BOZAYLUHOMY
MOCTY" U2 AHrAMK. . MapkoHn He corna-
Lancs UrRoprpoBaTe 3anpeteHue AATK.
ComHeratowmmen . MapkoHyu He mMor
nNpenLABnTL MaTepuanbl (Hanpumep, Te-
nerpagHyio NEHTY), NCATBEpXAaoWue
YHUK&UTbHOE COoBHITUE, TAIoKe KaK yKa2aTk
H Ha NPUCYTCTRYICL(MX NP CeM He32BuU-
CUMBIX 3KCMEPTOR. HaNnOMHKM, HTO C 61b-
NEUCKUX BpEemMEeH MIBECTHO, 4To nKdhie
Aena He cHUTaKTCH GakTMH4eCKMMK B OT-
CYTCTBME JOKYMEHTOB WKW MNOKa3aHWi
¥0T8 Ob TREX CcBuaetenei [7].

COBpEMEHHOE UHXEHEPHDE M3Yy4eHne
0GCTOHI€IIBCTB | EPUMHECKOR 11OTTBITKA 110
nepepade B 1901 r. MogynanpoBaHHoro BY
CUrHana wepes ATNaHTUYECKWIA OKeaH
NoKasuBaeT, YTo NPUEM ero Ha NPOTUBO-
nonoxHom Bepery He coctoanca [8, 9.
3amMetum ele, YTo B CepeluHe OHA U Ha
TOW cpeaHel BonHe (366 M) [B], Ha KOTO-
poit I. MapkoHn cALIWEN CUrHans GYKeL
S, B KaHapge W celiiac Ha COBpemMeHHbIe
PANMONPINEMHUKY HE YCARLLIWIIE AHMNWA-
CKWe BellaTenbHBIe CTaHUMK.

Enaropaps U3BOPOTAUBOCTU, Ha Npo-
nzowenweM I MapkOoHW CyMen XOpowo
cebs pazpeknamuporark. [Npu Bcem 3ToM
coBbITVE 6610 bl HECNPRABEMIMEO Hasbi~
BaTb adepoi. C NOZMUMKU HBIHELLIHEro
BPEMEHN NpaBunEHEE BennyaTtk ero asaH-
Tiopoi. I MapKoHW GEPBE3HO NOTOBMAGH K
NPOBEAEHWIO TPAHCATNAHTUYECKON one-
paurv. OH noctpaun B Nongeis MOLHBIA
reHepaTop W aHTeHHy HOBOY KoHndurypa-
UMy, OAHAKO OH NPOSIBUN HYPE3MEPHYID
CaMOHAAEAHHOCTL NPWU OTCYTGTEBUMM 3HA-
HU 3aKOHOB PUBMKN NO aTMOChHepHOMY
pacnpocTpaHenuio 3MK, owwmbes B pac-
yaeTax HeoBXOAMMOW NNa TAKOrS Chyyas
MOLLUHOCTH U3ny4aTens.

MNpeanpuHsTRe paGoThl N0 Nepenadve
CUIMHAJOB NCBEPX OKeaHa W 3eMSn Mocay-
XUnn Kak Obl HarsQHON arvrauvei B
Nosb3y BOCXOAALLEH YYAECHOW TEXHONO-
rum, BLICTPO HanaxueaeMon, bonee ynob -
HOW B MOAL30BAHWW, CNOCOCHOW Ha Ao-
CTaBKy M3BECTUI TyNa, KyAa HENb3A A0TA-
HYTECS Kabenem, MeHee oporon.

CocroaBlIMECH aKUMK

Heypava oTpessuna L MapkKoHw, n oH
3@HSANCA NPOBEAEHUEM TOrQ, HTO emy
CRefoBAN0 Oenarts cpagdy, — NPoCcNYLIM-
BaHWEM NpUHUMaeMbIX curHanos IMK
Mo Mepe HECMNELLHOTO YOANEHUA MO MOPIO
oT nepepatyuka B Mongbto. B ¢geepane
1802 1. Ha napoxoge "CunagensGua” oH
1OTIBUI B C1OROHY aMEPHKAHCKO! 0 Bepe-
ra. MNpv NPCBEAEHUN CEaHCOB GBR3W EMY
YOAnOCh COEnatb CKROMHOE OTKpLITUE:
YACHWTL, HTO B BEHEPHEE W HOHHOE BPEMS
MK pacnpocTpanaiTcd Ha €onslure
paccToaHns, 4em B gHeBHoe. Obtacke-
HWE 3TOTO OH HEe CMOT MPEeAnoXuTb. B
nontods 25 deppana, yoanuswucL OT
ncTotHnka 3MK Ha pacoTosiHue 2495 KM,
[ Mapko+Hn nocnegHui pas NpyuHAnN cur-
Hanb! BCe TOM xe Cykewl S. HeyBepeHHoe
MOCTYNNEHNE UX OH PErvcTpuporan Ha
pacctosHun 3378 Km {(o4eenauamMu He
noATREPXAcHHOEe). OTNOBUTE YTO-HW-
6yae E6AMEN Nobepexbs CLUA n Kanaaw
He ynanochk.

B wioHe 19021, [, MapkoHy 1io)yynn
pazpeleHe Ha YCTAHOBKY MNMPUEMHOM
annaparypel Ha BOEHHOM kpeiicepe “Carlo
Alberto”, cosepwaelwemM Kpyna BOKPYr
EBponel Ne cnyvalke KOpoHaUMK KOpOons
Wranun. NpuHMmMaTL curianel OH 3anna-
HWPOBAN OT MOOEPHU3NPOBAHHOTO Nepe-
Aalowero ueHtpa B MNonaco. YeepeHHoe
nocTynnenune TenerpadHblx OTNRaBNeHIin
nonyynnock eesne, rae nodusan kopadnb
B WKHEe—aBIycTe, HAa PacCTOSHUAX OT
1600 po 2250 km, B TOM Yrcne B MbBpan-
TapCKOM MpofuBe W y 0CTpoBa Kopcrka B
CperzemMHOM Mope, 3aKkphiThix oT lNon-
asto [NupedHeinckummn ropamu. fankHero
npremMa He NONYYUAOCH MNP HAXOXAEHUU
Kpeicepa ¢ 12-rc no 21 nona B pOCCUA-~
CkOM I. KpoHLTaaTe B Banmuitckom Mope.
MNMucernBlIEMy CYUHO PYCGKOMY UMIIEpE-
Topy Hukonato Il {1868—1918) co ceutoi
I, MapkoHn cMor NPOOEMOHCTPUROBATL
TONbKO Nepefady aenell ¢ OAHCO KoHUA
Kpeicepa Ha ppyroi.

B Homrbpe 1902r. wa Gopty "Carlo
Alberto” L MapkoHu npubsin 8 nopT Cua-
Hell KaHaackon NPOBUHUMK Hosa CKoTUS
{HoBan LLcrnaHgmna) Ansi NpoQoOmKeHus
ONKLITOR MO AankHell cRazW. MNocne Meca-
Ua NOAroTOBUTENBHEIX PadoT, NpoBHBIX
nepepay OykBb S KW APYrux 3HAKOB
I. MapKOHM peluunn, 4To cnocobeH nepe-
AaeaTh ¢ ogHoro Sepera (KaHapa) Ha
apyroi Geper (AHMUS) TensrpamMmme, Go-
cTosiLMe M3 MHOMMX CRoB. 16 pekabps
1902 r. B penakuymio NOHACHCKON ras3eThbl
"Tirmes" Guina oTNpaBneHa geneLwa ¢ ny4-
WKYMU NOXENaHWAMU HaponaM Benn-
KobputaHuy u Utanun. B nocnepyowpe
AHY BbiNK  HanpaeBneHbl TenerpaMmmbl
Koponsm AHrnvm v Utanum n gpyrum
roCynapCTBEHHEM aesaTenam. OBparHbte
nocAaHng ¢ NO3APABNSHUAMW B NOCTU-
XEHWW yornexa B TPAaHCATAAHTUHECKUX
BOAAYUIHBIX  coobieHnax . MapkoHn
NPUHUMAN Yepes NoABCAHLIA Tenerpad-

HHi1 KaBene, Hananute AOBYCTOPOHHKK
BecnpoBoaHylo TenerpadPHylo CBA3b
mexay CLUA 1 BennkobpuraHver snep-
BEIE YOANIOCh aMEPWKAHCKOMY WMHXEHEpY
P. ®eccenneHy (1866—1932) B sHBape
1806 r. [10]. I. Mapkoun npucTynua K
ofiMeHy TenerpammMamu B obe CTOPOHH
Nno "BO3ayWHOMY MOCTY" 4Yepe3 ATnaH-
TUKY Ha ANMHHOW Boake 3660 m (82 kl'u) B
konue 1907,

HeGecHblit pepnektop

Ha npegnpuHuMmaembie eBponenyamMm
MNONbLITKA YCTAHOBAEHWS CBEpXaanbHemn
cBs3Kn nocpeacteoM 3MK obpatvn BHA-
MaHNE aMEPUKaHTKUI NHXEHEP-3N1EKTPO-
TexHVK A. Kennenu {1861—1939). OH
398U, Y10 1pkn cnepoBadn 3MK 1o
NOBEPXHOCTAM 3eMAK U BOAL BO3HUKAIOT
NOTEPU, HECOBMECTUMBIE C WX AaNeKuM
npoaeuxeHreMm. B nauane 1902 r. A. KeH-
Henv caAenan NRENNONOXEHVE O TOM, YTO
B BEPXHUX CNOsIX aTMocdepbl MOXeT
HaxoaMTeCs oTpaxawuimn 3MK cnoi,
CROCOBCTRYIOWMEA PACNPOCTRAHEHUIO NX
Ha HoNbLIME PACCTONHWS.

HemHoro no2xe ¢ aHanoruwuHoi fo-
ragkon BHICTYTIMA aHMNWACKUEA (HU3NK-
TeopeTrK NPOBOAHOW Tenadonun O. Xe-
pucainn {1850—1925). B vioHe 1902 1. B
cTartbe "Teopusi SNeKTPUYeckoil Tenerpa-
dru”, HanwcanHon ana 10-ro uzgaHne
SHUMKNONeauu “"bputaHHMKa”, B KpaTkom
FUMEHEHNM U3 HECKOIBKWX CIpuK O, Xe-
BUCang 3aMeTun: "BoaMOXHO, 4To cylle-
CTBYET QOCTATOUHO NPROBOAAWWIA CAOW B
BepxHel armocdepe. Ecnv ato TaK, TO
BOMHE BYAYT, TaK CKa3aTk, 3aXBavyeHn
ITUM Cnoem B COnbWER WM MeHblUen
crenenn.” [11]. YueHul Ben 3aMKHYTHIR
0ofpaa XM3HW U HAYYHEIMW TPYOaMWU 3aHW-
Manca yeaAuHeHHo aoma. MNpaktuyecknumm
paboTamu He 3aHumMancs. Tak Xe, Kak
A, KeHHenun, oH He NpeanpuHs Kakux-
HWEY/B NONBITOK NG NPOEEPKE BHCKARAH-
Hol runoTtesbl. OpHakoe L MapkoHn u
Apyrue cneupanicTel 6ecnpoBopHon Te-
nerpahun NPakTUHECKUMKW SKCMEPUMEH-
TaMu nokazanu Hanudme HebecHol cyb-
CTaHUMW, OTpaxamwluen JUHHBE, open-
HUE 1 KOPOTKWE BOAHLI W MONYYWBLUEH
HaVMEHUBaHWE "CHOH KeHHesIM—XeBn-
cahpa”, HoO TOXE He 3aHUMaINCL Uayde-
HUEM €ro NPU3HAKOB,

B Eepone O. XeBucaipa noapepxan
H3BECTHL aHrnuiicknii guank O. Noax
W PRg APYrMX 3HaMEHUTLIX ecTeCTBOUC-
nuiTareneir. B oyepefHoil pas npoTMB
CYXASHWI YUSHOTO-TEOPETUKA BHICTYNKA
B. MNpuc. ¥ O. Xesucaipa Gelnv NagHue
OGHORaHUA Heaonbnueatk B. Mpuca.
Mo ero MHeHU, TOT 3apepxan NpUxca
npoeoaHor TeneGoHU B Bennkobpu-
TaHWIo NPUMEepHO Ha 20 net. Pe3kui un
Mano oBOCHOBAHHLBIA BHINAL BLIHYAWI
0. Xeencainpna B ouepeaHor nydamkauun
NULWHKWIA pas HaseaTts B. MNpuca nxe-y4e-
HeM [11, 1n,13]. MNozaHee Hepgobpoxena-
TenbHo 0 B. MNpuce Ha4an BLICKa3LIEATb-
ca u I MapkoHt., OH BCROMHUA &My
HeMOMEPHBIE MaTepuanbHbIe BbINNaTh 3a
COBMECTHHIE SKCNEPUMEHTANBHbIE pato-
Tol, NpoBeaeHHule B 1890-x ropax B
NOMELEHNAX PYKOBOAUMOTO UM Tene-
rpa¢>Horo BEAOMCTBA U Ha NONUIroHax a
TaKKe CKEeNTUYECKWE BEICKA3HIBAHWS B
ero afpec B NYGAUYHKX RhICTYNNEHUAX
[4].



K HayusbIM NCCNBNOREHUSM OTRaXA-
TenbHbIX cnocoBHocTell “cnod  KeH-
Hesm—XeBucanpa' B 1924 r. npyuctynun
AHIMWIRCKMIA MHXEeHep-Pu3nK E. 3nnToH
(1892—1965), COBMECTHO ¢ aMepuKaH-
cknm (CLUA) ¢dmavkom C. bapHetTOom
(1873—1956) OH NpoBEN 3KCNEPUMEH-
TankHoEe 30HAMPOBAHWE aTMOCPEpPH
pPagMOMMNYNbCHEIMKM  CUrHaNaMU 1
BLIABWA ) ICCKONLKG  WUOHWUIUPOBAI N ILIX
oTpaxalwmx cnoeg. OH obLICHWN, YTO
WOHW3AUWA MX NpoucxoMT Bnaropapa
NOCTOAHHOW GoMBapaAWpOBKE MONEKyn
BO3AyXa B BERXHWX CNoOAXx arMocdepb
qactyuamMu, netawmmmn o1 ConHua, 13
KocMoca. JanbHERLYIO XN3HbL OH NOCBA-
TWIT M3yyeHuo NpoSnem v BoNPOGoR pac-
MPOCTPaHEHUA PaOMOBOIH B aTMOChepe.
34 BBIIONHEHME MacW 1alHBIX necneuo-
BaTenLCKUX paboT oH yooctonnca Hobe-
NEBCKOW Npemun 8 1947 1. (12]. Hanom-
HWM, 4YTO YENOBEeHeCKWR ronocc nyrem
paguoTenepoHU Yepes ATNaHTUYEeCKnia
okeaH ©bln NepepaH enepeule B 1915 T
[13].

OTMeTMM, YTO D POCCUW UIYHCHWEM
pacnpecTpaHeHUs PagMOBONH Haf 3EM-
HOM MOBEPXHOCTHIO W TOMHBEIMU U3MEpe-
HUAMW CKOPOCTU WX MEPEMELLEHVS B

|ApnanTtep S/PDIF

A. XAPNOB, r. Oumnrtposrpag YnbaHosckos obn.

fipegnaraemeit afganTep ROCAYMUT MOACIHON ¥ IKOHOMBYHON
3ameHOst onTryeckoro xabens gnunoi Gonee 2 m, CTOMMOCTb KOTO-
POro 3amMeTHO BO3PACTAET C YBENHUYeHMeM ANNHbLI. ITOT aganvep
obecneunsaer nepegavy curvanos S/PDIF no suTos nape nposogos
B NPEAEnax KBEAPTUPL! OT KOMITLIOTEPA A0 OATUYECKOro BXoARa anna-

1930-€ rogul 3aHUMAaNUChL aKaneMukKn |

N. U. Mangenswrtam (1878—1944) n

H. A. NMananekcu (1880—1947).
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PesakTop — A Muxamnos,
HARICCTRBLAY HPEQOT TAANSHE! BEYUPOM

PaTypbi 3ByXOBOCIPOU3BEACHNS,

* ) nocneagHee BpemMs noayyaloT pacnpo-
LD crpareHve AV-pecreephl U aKTUBHBIE
AKYCTUHECKMNE CUCTEMBI C UM POBBIM BXO-
AOM 3BYXDBOIO CurHana rng CraHpapTy
S/PDIF. Kpome 1oro, 40MAalHUin KOMNRLK-
TCP BCE Yauie WCMOML3YCTCA B KAYECTBC
LEHTPA MyAbTUMEAUVA, A TAKXE ANA XpaHe-
HUA GUABMOB W MY3bIkU. Ha MHOrux
COBPEMEHHBIX MAaTEPUHCKMX NAarax KoM-
NHOTEPOB YXE MMEKTCH PasSbeMbl UHTER-
denca S/PDIF. 10T nHTEepdenc nosso-
nAeT nepenats MHOrOKaHanNbHbI 38yK Mo
OAHOMY KOAKCUANbHOMY MU ONTUHECKOMY

TaKT 9KpaHa kOakCUanbHOrC BXoaa u, Jony-
CTUM, KOHTEKT 3KDaHa aHaNoroBkIX EXON0B.
Ecnw conpommBneHne GeckoHedHoe, TO
rafibBaHU4YECKas PAIBR3Ka €CTb.

Ecnu koakcwaneHeln Bxon, AV-pecuie-
Pa HC MMEET raNbBAHWYECKON PasBA3KW,
TO NPEAnoOMTUTENBHEE COEANMHWTL KOM-
NEOTER W aKYCTUYECKYIO CHCTEMY ONTOBO-
NOKHOM, 4TQ CHWM3MT NOMeXKU U UCKNKYAUT
OMacHOCTEL BbIXOOa W3 CTPOA EXOA0B/
8bIXCA0B YCTRPOWCTE NPU CAYHaWHOM "TO-
pRYEM” BKNICUEHUW/BEIKITKOYEeHWH. [Tpy He-
QOX0AMMOCTH NOAKMKOYEHUSA HA PACCTONA-
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kabenw, 4To n3DaBNAET OT NPOKNAAKW
OTASNLHOIO 3KPAHVPOBAHHOIO Kabess
ONs KaXAoro 3ByKOBOro kawana. 3aqac-
TYIO KOMNBICTED W aKTMBHAA aKyCTUYECKaR
CUCTEMA Pa3HeCeHb Ha paccToamne 60-
nee 2w, u ctavgapTt S/PDIF nossonser
nepenaTh YCTOMHMBLIA K NOMEXaM M Ha-
BOOK2M UM POBOI NOTOK 3BYKOBBLIX CYITHA-
NOB, a TaKke 0OecneyTb ranbBaHVHEeCKYIO
pa3apasKy annapaTyps {(Npy vMcnone3oea-
HUW ONTONAPHY),

MNpv KOAKCUANbHOM COBOVHEHUN HEOH-
XOAUMO UCNONBIACRATH KOAKCUANBHBINA KA~
6ent C BONHOBHM COMPOTUBAEHUEM
75 Om. 31vmM TReOUBAHUAM YOUBNETBOPS-
eT kabenb, KOTOPHI MCNONBAYETCR Ans
NOAKAIHEHMA AHTEHHbI Teneenaopa. Mpwv
ONTUHECKOM COEAVWHEHWW YCTPOUCTBA
OOMXHB! GbiTh CRA3AKL! CTAHAAPTHON CUC-
TEMOW COEAVHEHWA C NMOMOLLULIO ONTOBO-
noxkHa — TOSLINK.

O6LEen3BecTHO, 4TO paboTaWwWi KOM-

L NLIOTEP — UCTOYHUK MOMEX LWMPOKOro

CNEeKTPa, OTPULATENEHO BAMAKLLUX HA Ka-

|| 4eCTBO BbIBOAMMOTO CUrHana {kax ayomo,

TaKk 1 Buaeo). bonewas YacTe aTMx NnoMex
BO3HUKAET M3-33 ranbBaHW4ECKON CBS3W
KOMNBIOTCRA G YCTROWUCTEOM BHIBOAA.

Ecnv AV-pecusep copepxuT B cebe
rAnbBAHWMHECKYH) Pa3BH3KY KOaKCUANbHOTO

L}
| kabena, YO BaM MOBe3N0 U HeobXxooumo

TONbKO OTPEHVNEHNE YPOBHA BHIXOAHOMO
cUrHana ¢ MarTepuHCKon nnars [1]. Cran-
0apT nepenayn no untepdeicy S/PDIF
OMPAHUHMBAET aMNNUTYAY CUIHANA HA YPOB-
ve 0,5 B. NpoRepvTE HAMYKME aNeBaHW-
HECKON Pa3BA3KN MOXHO, NPOSBOHME KOH-

Huv 10 n Gonee meTpop noTpebyeTca Haw-
TM MANIO PECcAPOCTPaHEHHBIA 1 Aoporon
xabGent TOSLINK. K Tomy xe He Bcerpa e
KOMMAEKTE MATEPWHCKOW MNatsl KOMNbIG-
Tepa UAET NAAHKA C ONTUYECKUM BhIXOO0M
S/PDIF. Moatomy ynoGHee U pelwesne
SIAHUIO CBAI3K CABNaTk HA NPOCTOW BUTOMN
nape, a HenNOCPEACTBEHHO Y CNTUHECKOro
BXO4A 2KYCTUYECKOW CUCTEeMEl npeobpa-
308aTb INEKTPUNECKUA CUrHAN B ONTU4e-
CKMIA € MOMOWBIO CBETOAUOAA.

Nutepodeic S/PDIF, ycTaHOBNEHHbIW Ha
MATEPUHCKOM naate, oBbiYHO UMEET Bbi-
xoarown curHan S/PDIF Qut ¢ TT/1 ypoewsa-
M. MOXHO Npeanioxmib NPOCT YO Har PY3Ky
BbIXOA& CBETCAWMOAOM C TOKOOrpaHuuu-
BAKWMM pe3ucTopom. Mpu 3toM uMnynee-
Holld TOK MOXET NPEBLICUTbH OONYCTMbIA
TOK BHIXOAA MUKDOCXEMB!, YCTaHOBNEHHOW
Ha MaTEepPUHCKON Nnate n OTBENALWEN 3a
ewBoa curvana S/PDIFE B moem cnydae
HOMMH/TEHBIA TOK CBeTogroga — 20 MA, a
AONYCTUMBIA TOK MUKpOCXemMbl ALCBBI —
10 MA. Takow sapmaHT EnonHe paborocno-
cofieH, HO He rapaHTupyeT 6e30TkasHon
pPaboThl U MOXET NPYBECTU K HEUCTPABHO-
cTi oBopynoBaHus, TaK Kak neperpyxaert
BbIXQA la MaTtcpurckor nnare. MNostomy
09 HagexHol paboTu uHTepdeiica npeg-
NaraK u3roTOBMTL anantep.

Takol apanTep WCMNofLaoBaH MHON
Ons COEANHEHWUS AKTUMBHOW akyCcTm4e-
CKOi cucTembl SVEN-HTS00 U kOMNbto-
Tepa Ha pacctosHms 10 M. Curvan or
KOMMbKITEPE NEPeAaeTca no OAHOM K13
BUTBIX N3P KOMNBIDTEPHOr G CETEBOrO Kka-
Gens UTP v npeobpal3yeTca 8 DNTUYEC-

WIUHX3LOMAGE

S0-E8-800 ‘UL

ni-oclpei@insuos ;1a3o0duog
nJ°oIpeIg lew (ua1eld Wandy

6002 ‘8 3N OMTvd
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Ten, 608-83-05

MNpuem cTaTein: mail@radio.ru
Bonpocw:: consult@radio.ru

PAQUO Ne B, 2009

KW CUIFHEN C NOMOLWbH CBEPXLAPKOro
ceetoauona L-813SRC-F, ycTanoBNEHHO-
rQ HENOCPeACTBEHHO B ONTHHECKOM pa3b-
eme S/PDIF akyCTtu<eckon CucTemMol.
Cxema agantepa npueegeHa Ha pwue. 1.
Curnan S/PDIF ¢ <CooTBETICTRYIOLErD
pasvema MaTepPUHCKOW nnarbl WHBEP-
TUPYETCH W YCUNUBAGTCR WeCTsd Oy-
(DEPHBIMK 3NEMEHTAMM MUKpPOCXeMbl DD1
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€ MOBLILIEHHOW HArpy30uHOn Ccnocob-
HOCTLIO. BEIXOAHOM TOK OAHOMC 3NeMeHTa 8
COCTOAHNK NTIOTUHECKOTO HyNa MOXET O0-
cturatb 24 mA. Peanctope R1 n R2 HeoOh-
XOAUMEI A9 OrPaHUSeHUA TOKa CBeTOaMO-
3 W 33aumTel QT 3aMbikaHuid. Conpo-
TueneHve R1 n R2, 80amoxHo, notpeby-
erca nogodpars, 4ToBbL aganTep ycTon4w-
BO pabovan npu yaaneHwy CBETOaMogAa Ha
paccTonnve 10...20 MM OT ONTUNECKOrO
pasbema. B kadecTse ceeTOOMOOA OATU-
M@NbBHO UCMNONb30BRATE CBEPXbAPKUA ¢
anvHon Bonkbl 640...660 HM. B KavecTee
DD1 MOXeET BblTh NPUMEHEHA MOOaa MUK-
pocxema TTJT ¢ g6CTAarcHHoN HArpy304HON
CNOCOGHOCTBIO W OLICTROAEVCTBUEM, HE-
0BX0AUMLIM ANA NEPpeNaYn CUrHana YacTo-
Toi ao 6 MIy. Cxema apantepa COOTBET-
CTBEHHO AOMKHA BbITE MAMEHEHA.

Ha puc. 2 npreeacH HepTex NeNaTHon
nnavel agantepa pasmepamu 35x15 M.

KoHgeHcaTopbl YCTaHABNMBAKT HABEC-
HeiM MOHTaXOM {C1 npunasH k suiBoAaM
MUKPOCXEMBI ),

Ceetopguon L-B135RC-F xenatentHo |

JJ.ODE&OTBTI: cornacHo pmuc. 3 o Toro,

YTOBH YCTEHOBUTEL €50 HEMNOCPEACTBEHHO |
8 ONTHUHECKWI paavemM ayanoannapaTypsbl. |
Ha puc. 4 npueeaera doTorpadpun |

pa3ameLieHs aaanTepa Ha CYargapTHOM
NNaHke KOMMeKTEpa. fins 3Toro B HEM
HeobxoauMo npocsepNNTE OTBEpCTUE
nog paskem RCA. Oba koHTakTa passema
AONXHB BbiTe N30NUPOBaHL OT MAAHKK K
KOpiyca KOMMeloTepd.

Tenepb npyt NROCMOTPEe DVD Bb MOXe-
TE HAChaXAATECA CTEPEOGOHUNECKUM NI
MHOFOKaHaeHbIM 3BykomM Dolby Digitaf n
DTS, koToprin Gyget BOCNPOW3ROANTE 8all
AV-pecueep, ecnym OH 0BCPYaORaAH COOT-

BETCTBYIOWWMIW gexoaeparan. Cne.nyeT oT- |

METUTL, 4TO NOAARATL HA BHELLHWA AV-pe-
CUBEP MDXHO TONBKO CTEPEONOTOK {PCM),
HaNpUmMep, € MY3BKanNbHOrQ KOMMakT-
auvcka, AC3 (Dolby Digital) unv DTS-noTok.

To ecTb MOXHO C YOOBOABCTRMEM MOCMOT- |

perb $unbM Ha DVD unn nochyiuats nobu-
MBIt KOMNAKT-auck. Ho BONbLMHCTBO
UMPYILIEK € MHOrOKaHanbHBIM (HO He Dolby |
Digital) 3BykOM Ha pecyBepe NoCNyLIars He
yagcTea. [N\ 31oro Heobxoamma 38yKoBan
KapTa, No3eonsiowas "Ha nerty’ kogmpo-
Batb NHOM aByk B notok Dolby Bigital v
MycKarb €ro B TakoM BUAE Ha UWppOBOW
BbiXOA. MOXHO Takke BOCNONL3OBATLCH

nporpammon  AC3Filter,

rokaHanbHLik [2]. B NpoTUBHOM Cny4ae ans
NoNy4eHUA MHOrOKaHaneHoOrO 3Byka B
UpEdx NpraeTca uenons3oBatb aHanoro-
BOE€ MoaxnYeHne K AV-pecvsepy.

NUTEPATYPA

1. SPDiF (AES/EBU to S/PDIF signal level
converter). — <http://www.epanorama.net/
dacuments/audio/spdif.htmi>.

2. AC3Filter & SPDIF. — < http://ac3filter. net/
guides/ac3filter_spdif>.

OF pegakuymi. YuITe/8aa s0nHOBCE oonpo-
TUBNEHUE BATON Napbt, Ermskoek 100 0m, pesu- |
CTop R2 aywiie pacroaoxuTs CO CropoHst Ma-
FOY3KIN BUTOM ki, 80M3n ceeToamona HLT.

" Pegartop — A. Coxonos, rpaguka — 0. Angpecs,
¢oro -~ aBTopa

No3BONAIWENA |
Pa3noXuTL MOBON MCTOYHNK 3BYKA HA MHO- |
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000 "3nekTponaun”

NMoctaBka MCBLIX  BNEKTPOHHLIX
KOMMNOHEHTOB U KOMNAEKTYHOLUUWX.
XuMua ana 3nekTpoHukU. JocTaBka
AoNTOM B NKBYI0 TOYKY Poccun opnan-
4YeckvM u usnyeckum rudam. Co |
CKNana v Nog 3akas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dpakc — (82147) 42026.

* % EY

OTe4YecTBEHHDMIE ¥ MMNOPTHLIE

| paguoperann ans PemMoHTa Papuoc-

annaparypbl, aBTOMOBWIbHOU SNeKT-
POHUKW U GLITOBOW TEXHUKM!

Mukpocxembl. TpaHaucTopel. Cra-
6UNKTPOHB. PeaucTopel. LUneddbi.

KoHpaeHcaTopu KepaMmuyeckue,
MNEHONHBIE, NOACTPOEYHBIE, INEKTPO-
NUTUHECKME, BEICOKGBONLTHLIE. Mexa-
HUKa AN BUOEOMACHWTOPOHOB, BU-
AeokaMmep 1 ayanoTexHukn. Cseto-
avoasl v gorcanonm. MaHenskn ana
MUKpocxem. Kaccel BCex pazMeporB
ONA XpaHeHWa Menkux aetanen. fla-
aepHbie U Buageoronoekw, HYwM-sne-
meHTH. Muoroe apyroe. Ontosas n
PO3HWHMHAA NpoJaXa eXeAHEeBHo OT
9.00 go 18.00 no aapecy:

Poccus, Mockea, MNaTHMukoe woc-
ce, aom 18, TK "MurunHCckni pagropbli-
HOK", 3-I1 a1ax, naswunboM 546. fMpoesa
o7 MeTpo "TywwmHekan™ ast. Ne 2, 210,
266.

Hocraeka noutoir no  Pocownu.
Mpaic-aucTe Ha Bymare n CD.

KoHTakTe: 107045, r. Mockea,
a6. auw. 41.

www.S-10mitino.narod.ru

* %* »

MpocTon 3CTPAAHO-RNCKOTENHBIN
yeunutene 200/400 Bt
KOHCTPYKTOR — 500 pvo.;
HACTPOEHHLIN Moayns — 900 py6.
HanoxeHHHIM NNaTexom.
630075, Horocubupcek-75, a/a 63.
E-mail: 2wuk-serwis@mail.rg
-gerwig.narod.r

* * *

TOBAPLI — NOYTON!

Jiyawuii seibop paguoaeTaneit, 3an-
dacTeil anst peMoHTa, paaventiobu-
TENECKNX HAOOPOB. ..

Hosbitt katanor "PaamorTosapel —
nouToi” + CD euiceinaetcs B Bawem
KOHBENTE € MapkaMu Ha 25 pybneit!
Katanor paguoHatopos (A4 104 c1p.) —
75 pyD. 6e3 yweTa NoYTOBbIX PACXOA0B.

105318, . Mockea, a/s 52, "NMOCLIN-
TOPI".

Ten. (495) 543-47-96,

(985) 366-87-86.
HNHTEepHET-MarasuH:
WWW.DESSY.RU
E-mail: post@dessy.ru




BbicokokavecTBeHHbin YM3H4
Ha NONeBbLIX TPaAH3UucTOpax

B peXume Knacca A

B. AIEKCEEB, 1. BUHOIPALCKUA, r. Pocros-Ha-Lony

KOHCTPYKUMA M AeTanu

Hea kanana ycunvrenem MOLHOCTH
O0bBEAVHEHE! B OAHOM KOPNYCe Mo NpuH-
umny "ABOMHONG MOHO" C pasnenbHbiMU
6a0kamMy NmTaHUA. PEerynaTopsl rpoMKo-
CTW NPU XEeNaHNM MOryT ObiTb KOHCTRYK-
TUBHC 0OBEAMHEHDI.

Ana MoHTaxa ycunutena paapaborana
OBYCTOPOHHAR AleyarHas nnata (ee yep-
TEX NOKA3aH Ha pUC. 3 — CM. Ha C. 32,
33) ¢ meTanau3aumein NepexcaHbix oT-
BEPCTMI* U NA30B, B KOTOPBIX (BUKCHPRYIOT
BLIBOAbI PA3MELLHHbIX HA TENNOOTROAE
TpaHaucTopos. BuBOAL TPaH3UCTOROB
3aBOAAT B METANAV3VPOBAHHBIE Na3bi W
npunaveaioT. Takoy cnocob kpennenua
NO3BONAET CCYLLECTBNATL BLICTPOE OTCO-
eauHeHWe MNeYaTHOW NAaTH B Chy4ae
JEMOHTAXE MU PEMOHTHBIX PaboT.

Bce TpaH3uCTOphl KAaXAoro kawana
YCUNUTENA CMOHTMPOBAHBI Ha TENNOOTEO-
Ae nrowaaso 2000 cM%; npy Temneparype
okpyxaowed cpeas 20 °C oH HarpesaeT-
ca go 70 °C. TpaH3ucTops M30AWpyIoT OT
KOpnyca KepamuyeckMMW NpoKaakamMu
U3 OKUCK Beprnnua mnu TOHKOR CIMOAON.
AnA TPaH3AUCTOPOB BLIXCAHOIC Kackaga
POKNAAKK V3 MaTepuana "Homakox" npu-
MEHATb HEAONYCTUMO. TennooTBoA OON-
X€eH UMETL TONCTYIO MOAOLUBY, a erc pebpa
crneayet pacnonaraTe CHapYyXw Kopnyca.
MoaobpanHbie Napbl TRAHIUCTOROR Paa-
MELLEHE C YHETOM MUHWMKM3auMu Tenno-
BOrC CONPOTUBAEHUR MEXAY HUMM.
Hanpumep, TpaHauctop VT3 BaxHO pas-
MeCTUTL pAAoM c VTS, VT 10, a tpaxHancro-
pbl VT7, VT8 cnegyeT YyCTaHOBUTL NOAANb-
we o7 VT, VT10, cobnogas cummeTpud-
HOCTE RACNONOXEHVA HA TEeNNOOTROAE ANR
paBHOMEpPHOro ero Harpeea. Pasmertka
OTBEPCTUN 4015 KPENNEHUA TPAH3NCTOPOB
nokasaxa Ha puc. 4.

B ycunurene npyMeHeHs NoacTpoey-
Hele peaucTopu R19, B32 3akpreiToro tTuna
{vmnopThoe}). flag yaobotea ux perynu-
POBKYM (B COCTABE ABYXKAHANBHOTO YCWNU-
TENK) B NEYaTHOW Nnate NpesycMoTPeHs!
ACNONHUTEAbHBIE OTBEPCTUA, NOIBONRIO-
wMe ycTaHaenueaTe PE3UCTOPH € NOBO-
poTOM Ha 180°.

Bnok nutanuna BypeT paboTtaTte Hapex-
Hee, ecnv ANoAb MOCTA 3aKpernute Ha
HeG0MbLIOM O6LWEM TENNOOTBOAE.

B xaveCTEe CETEBOro TPAHCHOPMATO-
pa MOXHO NPUMEHUTL NOAXOARLUUIA NPO-
MBILUNEHHOTC MPCW3BOACTBA MOLLHOCTRKD
120...150 B71. Tok, cHUMaeMelin C BTOPUY-
HO 0BMOTKM Hl (Hanpsxenne 2x16 B),
nonxeH OuiTb He MeHee 3 A. JlonyCTUMBIA
TOK 0BMoTin |IE (24 B) BoiGupaloT e npene-
nax0,2...0,3 A.

Ycunurens BLINONHEH Ha AOPOrocToN-
WU, BHICOKOKAYECTBEHHBEIX 3NEMEHTAX
pOCCUMCKOro NPOY3ROACTEA, WUMEKLUUX
NOBBILUEHHYIO HRAEXHOCTh.

Oxomiahue.
Hawano cm. & “Paguo”, 2009, Ne 7

Peauctopel C2-33M, pexkomenaye-
Mble 015 TPUMEHEHHS, MOXHO 3aMEHNTD
C2-33H, C2-23, OMNT 1 aHanoruHEMA.
Bmecto npoBonouwnmx CS5-16MB, ycra-
HOBNEHHLIX 8 YCUAUTENE, MOXHO NpUMe-
HUTL pe3ucTopbl C2-33H wnv C2-33M
HOMuHanom 0,3—0,33 Om 1 pacceusae-
MO MOLLHOCTBLIO 2 BT.

B YM34 npuMmeHeHs aoporocToswme
KOHAEHCATOPL! MNOBLILIEHHON HAAEXHOCTU
K50-68 n K10-73. OnW MCNONB3yIOTCA B
GeTOROU M NPOGECCUOHANEHON annapary-
pe, a oTaenbHbe MoaMPUKaLMK — N B
U3AENAX CRELMANLHOMO HA3HAYEHUR, 3KC-
NAyaTUpyembiX B 60NEE XKECTKMX YCIIOBUAX.

BMECTC OKCMAHBIX KOHAEHCATOPOB
K50-68 moxHo npumennTe KS0-53, onHako
HAAEXHOCTL PAbOTEI YCUNUTENS NPY 3TOM
CHMAUTCA.

MMNOpTHHE KOHASHCATOPH! 8 Manora-
HapUTHLIX KOPNYCax NPUMEHATE HE CNeny-
eT. OHM, KaK NpaBvno, MMEKIT NOBLILLEH-
HOE 3KBMBANEHTHOE MOCNesOBaTenLHOE
conpotuenenue {ESR) U He cnocobHbI
paboTaTe NPV WHTEHCMBHOW TOKOBOWN
Harpyake. Kongercarops BO Bpems pato-
Tkl HArPEBAIOTCA, TEPRIOT EMKOCTb WU BbIXO-
OST M3 CTPOR, 3HAYMTENBHO COKpaLan
BpeMA HapabOoTKM yCUAUTENs Ha OTKas.

BotCOKQHAAEXKHBIE KEPAMWUYECKWE KOH-
geucatopul K10-73, 06knagku KOTOPBIX
BLINOAHEHb M3 ¢Nnasa cepefpa ¢ nanna-
aven (PGM koHAeHCaTOpH}), SBNKIOTCH
MogudpMKaumeit M3BECTHBIX KOHOEHCATO-
poe KM-3, KM-4, KM-66, K10-17-16 [2]).
B ycuauTene MOXHO WCMoNb30RaTL KO-
fwe 13 nepevvcneHHblX. Jeweswse KOH-
AeHcaTopbl v3 KOro-BocrouHon Aaum, 06-
KNagky KOTOPbIX BBIMNOAHEHH W3 TdKUX
METaNNoB, Kak Meab, HUKeNMb (HaasaHue
BME}, v ux poccvinckme aranorm K10-7,
K10-19 npuMEHsITb B BLICOKOKE4YECTBEH-
HbIX YCUNWUTENAX HE PEKOMEHYETCH.

B ycvnutene npumeHeHsl (OSIbroBbie
{(K78-16) n metannonnerounbie (K78-18)
BLICOKOMACTOTHHE NOAUMAPONUNEHOBLIE
KOHOEHCATOpb), 0BNAAAILUE HUNTOXHOW
VHOYKTUBHOCTBI) BHIBOZOE. DTW KOHOEH-
CaTopb BHINMOMHEHB! NQ COBREMEHHBIM
TEXHONOMMAM Ha OCHOBE cNabononspHoro
OUBNEKTPUKA M UMEIOT HW3Ky abcopb-
LMI0. XapakTep U3MEHeHWA TaHreHea yrna
noTEPb OT NACTOTHl ANS KOHOEHCATOPOs
K78-16 » K78-18 npubnnxaercy K $Topo-
MNacTOBLIM KOHAEHCATOPAM, OAHAKO OHW
UMEIOT MeHutlue maccorabapuTHelie no-
Kazarenu.

BrnokuposouHeie kOHAeHCaTops C3,
C4, C7, C14 tvna K78-16 moxHo 3ame-
HUTL Ha K78-2 nnu kepamuyeckme K10-73,
K10-17 v ananormumspe [2). Konpgewca-
Topel C1, C6, C23 B c1rHanbHuIX LENsX —
K78-19. BMECTO HUX MOXHO NMPUMEHWUTH
K78-12, K78-37, K78-2 nnn B kpainHem
cnydqae K73-16, K73-17, K73-24.

C6opkwt guogoe Lotk ¢ obuwum
katogom KA270BC MOXHO 32MEHUTE Ha
KA270BC—KA270EC vnu1 pacciuTanHbe
Ha onewni ok KA271, KA272, KO273 ¢

vHaekcamu BC—EC. Kpome arux auonos
MOXHO npumeHuTs KAB36AC, KAB36EC
wnn KA643AC, KA6436C.

K 3améeHe noneenix TP2HIUCTOPOB
HeoBX0AUMO MOAX0AUTE CYEHb OCTOPOX-
HO. Hanpvmep, BMECTO TPaH3ucTopoB
KM7123A (VT1 n VT5), yCTAHOBNEHHbIX BO
BXOAHOM fmxpepeHLnancHoM yeunmrene,
NPUMEHATE NIBbIE TPAH3UCTOPL! HUPMBI
IR (International Rectifier) nenbss. Mepe-
KNOHaTENbHbIE TRAH3UCTOPLl He NpegHa-
3Ha4eHbl AnA paboTel B AKTUBHOM DEXUME.
MaccoBOCTE U fELUERBU3HA HEPEAKO NPUBO-
ART K YNPOLLEHUK) TEXHONOTMW M3roToRfe-
HWMA, 9TO YXYALAET vX 3NeKTPUHECKWe na-
pameTpel. B yonnurenax Ge3 otwen O0C
TAKME TRAH3UCTOPH MPUMEHATL HE MMEeeT
cMuiCna.

Braecto KN7123A MOXHO NPUMEHWUTH
TPAH3UCTORPL C FOPU3CHTANbHLIM Kaha-
noM 28J76—2SJ79, 0OHAKO PeXUMBb
paboTH KacKapoB Mo NOCTOAHHOMY TOKY,
rae Ol YCTaKOBNEHL), UBMEHATCS.

BmecTo tparaucTopa KIN7122A B kop-
nyce KT27-2 (VI3} MOXHC NPUMEHUTH
KMN748A; oH BRINOAHEH 8 KOpnyce 60onb-
wero pasmepa (KT28-2). Napy Beixog-
HbIX TPaH3ucTopos KMN7276, BRAIUEHHbIX
napannensho V7, VT8 (VT9, VT10), mox-
HO 3aMEHUTb OBHWM  TPAH3UCTOPOM
KMN742A unn KN7426.

PexomeHaauuu no nogoopy
BNEMEHTOR

Ana nony<eHUA BLICOKUX TEXHUHECKMUX
XapaKTepUCcTUK yornutens Heobxogumo
nepea yCTaHoskow OCYLLeCTBUTE Noadop
TPAH3UCTOROB NO NapaMeTpamM.

BxogHo# avdpepeHumancHbiii Katkas,
ABMAETCA npeobpasoBatenem Hanpaxe-
HUA B TOK C KOMNEHCAUMWEW HEfIMHEMHBIX
uckaxeHvia. Ans nonyyerna MUHUMEnNb-
HOro YPOBHSI FapPMOHU4ECKUX COCTaB-
AKX NOMEBHE TPaH3UCTOPE! C p-Ka-
Hanom VT2, VT4, exogswume B andpdpepen-
uvaneHbI Kackas, Heobxoaumo nono-
Gpate NO BXOAHbIM XaPAKTEPUCTUKAM C
OOMHAKOBBEIMW FIOPOTOBbLIMK HANDAXEHUS-
M Uy nop. TAK KaK HEPE3 TRAHIUCTOPLI
auddepeHunansHore kackaaa npoTexkaet
TOK, OTAUYHBIA OT TOKA, HA KOTOPOM U3Me-
PAETCH NOPOTOBOR HANPSXXEHVE, TO Xena-
TensHo cobpars yCTpoicTeo A8 noabopa
TPaH3UCTOPOR MO CxemMe, NpyveeseHHoN
Ha pUC. 5, ANA W3MEPEHUA HANPSHHKEHUA
3aTBOP—WCTOK Npu pabouem ToKe CToKa.

3arsop TpaH3ucTopa VT 1 coegukeH co
CTOKOM Hepea pesncTop, NpeaoTepawiae-
Wil reEXepauvic MCCneayemMoro TRaH3u-
cTopa. HanpsxeHue 3aTBoN—uCTOK PABHO
HaNPRXEHWIO CTOK—WCTOK, KOTOPOE MOX-
HO NErko M3MepuTb BONBTMETPOM 6e3
PUCKA BOBHUKHOBEHUS MEHEPALMN.

PeaucTtop R, orpaxwyveaet 1ok, Npo-
TEKaWMIA Yepes3 TpaHaucTop VT 1. MNog-
CTROWKY TOKA MOXHO OCYLLIECTBUTL, U3ME-
HAA HANPSHKEHWE UCTOYHUKA NUTAHWA.

MNONL3YRCEL 9TUM YCTPONCTBOM, aHaN0-
TYYHO MOXHO noaobpare napy TpaH3n-
cropoe VT1, VTS,

Y7066 TpaHaucTopul VT7, VT8 u VT9,
VT10, coBaMHeHHbIe napamu, paéorann B
OAVHAKOBBHIX PEXUMAX, UX TaKxXe chepyet
nNoaobpaTh Mo HANPAKEHUIO 3aTBOP—MWCTOK.

Moabop TpaH3nCTCPOB, KOTOPbIE BXO-
OAT B yNPaBnsembin reHeparop Toka,

(OkoH4aHne cm. Ha c. 32}
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PAOMO

CpaBHeHUe KOHAEeHCaTopoB

B KpoccoBepe AC
A. TOPUWIEHWH, r. Mocksa; 1. POIOB, r. Pocros-na-fony

B cratve, Hannwcansoi ABYMA AaBTOPaMM B3 PA3HLIX ropoaos, pac-
CKa3aHo 00 3NeKTPUYECKWX CBOMNCTBAX KOHOEHCATOPOB C pa3anny-
HLIM OANINCKTPHUKOM U pDEIYALTarax uaMepeHnit napaMeTpoB, KOTo-
pbi€ MOryT BnusiTs B kpoccoBepe AC Ha KaYecTBO 3BYKGBOCPONIBE-
Aenun. Bo BTOPOM 4acTy CcTarei ONUCAHA METORVKA CRYXOBOH 3KC-
lepTnam, a Takxe apuseaeHbl CTarucTuieckn obpaboranubie pe-
3YALTATH! CPABHUTEADHBIX OLEHOK KDOCCOBEPOB C STHMM XKE KOHREeH-
caropamMm, fNONyNEHHbIE PN IKCNEPTHOM MPDOCAYLUNBAHNY PDA3ANY-

HEIX MY3biKaNbHbIX (DPArMeHTOoR,

oBpeMEHHaR ayanoTexHuka knacca Hi

» End ycunusimm peknams), obenyxvea-
OWEN UHTEPECH COOTBETCTBYIOLLIAX KOM-
naHvi, okasanack MUEPONOrU3NPoOBaHa
00 TaKOW CTEMNEHN, HTO YXE HEBO3IMOXHO
OTAWHKUTL NPEBAY OT BLIMLICNA, @ peank-
HOCTh OT CaMOBHYLWIEHNS.

KawecTBo ayaAuoTpakTa OUEeHWBAeTcH
NoTPEetUTENEM MO NUYRBIM  CNYXOBBIM
ouwyueHnaM. CNoXHOCTE U HEOAHO3HAM-
HOCTb CBA3U mMexay 061:EKTI.‘IBHI:IMH napa-
METPAMK 3BYKOBOTO CUrHana vt cybbek-
THBHbIMK OLLYLLEHWAMY ChylaTtens, 3a-
BUCUMOCTb 3TOW CBA3KM OT MHOXECTBa
NOCTOPCHHUX akTOPOoR cosfiaer Bnaro-
PUATHLEE YCROBVSA AN HELQOOPOCOBECT-
Horo Suaneca. MotpebuTeno NPUXOAUTCS
OUEHUBATE “"HA cnyx”, HACKONBKO CROWCT-
Ba TOrQ, 3a 4TO OH 3annaTvi NHOr4a BeCkb-
Ma CONUOHYIO CYMMY, COOTBETCTBYIOT
oBewarHroMy peknamolt. A pasofpatkca
B 3TOM HenpocTo. Kax 3ametvn e oaHOM
W3 UHTEPBLIO ANMPEKTOP NO SKCNOPTY KOM-
nanun MONITOR AUDIO . Xo66c, "MHo-
rue, kynue kabenn 3a 5000 pgonn., yxe
NOACO3HATENbHO HACTRCEHB! HA TO, YTO
cucTemMa 3a3BYMWT nydwe. Tak nn 370 B
peansHocTn — Gonbwow eonpoc. Bonee
TOrQ, NOTPATUB CTCABbKD AEHEN, HUKTQ Aa-
xe cebe CaMoMy HE NPUAHaeTca, MTO
octanca B pypakax” [1].

JOBOMBHO XapakTepHOe BLICKa3bLIBA-
HUE NPOMECCUOHANa, HE 3aHATOrC B 'Ka-
Genctom” BuaHece. PadymeeTca, MHOro-
HUCABHHBIE SKCNEPTH N3 ayAMOXYPHANCB
W3NArakoT COBCEM MHYIO TOYKY 3PEHUS.

Ecnuv y afBconotHoro GonblumHcTea
TEXHWHECKM 0Bpas’0BaHHbBIX NOer Cno-
XUNOCh BRONHE 30eKBaTHOE npeacrasne-
HUE O NONE3HoCTK "cynepkabensii”, 10 B
OTHOLWEHUN apYrmx ayauopunbCKux KOM-
NOHEHTOB NOACGHOrO EAVHOOYLVS HET.
Bot yxe MHOrn ReT NPeAMEeTOM OCTPBIX
CropOB  OCTAeTCA UenecoohpasHocTb
NOMMEREHNA ayOuo(puIbCKMX peancTo-
poOB, Apoccenen u KOHOEHCATOpPOB B
Kpoccoeepax akyctmHeckux cucrem (AC).
3nechb BCE He Tak OyernaHo. C 0aHon CTo-
POHBI, HeMnb3f oTPMUATh OOLEKTUBHOCTE
PA3ANHUIA HEKOTORLIX TEXHUHECKUX XapaK-
TEPUCTUK ayauoPunbCKnx M OBbIYHBIX
KOMITOHEHTOB, d C APYrOoil — BENWYUHE
3TUX PaznuuMil B BONLLUMHCTRE CAy4aes
He AaeT OCHOBAHMIN CHNTATD, HTO MX MOX-
HO 3a(PUKCHMPOBATL "Ha cnyx”.

OaHV KOMNaHUK KOMNNEKTYIOT KPOCCO-
Bepb! AC aynuodbnnsCkviMn KOMNOHEHTA-
MU, HE NPEMUHYB, Pa3yMeeTcs, ConOLUUTL
06 3TOM B peknamHbIX NpocnekTax. fApy-
rue, He MeHee aBTOPUTETHLIE NPOU3BOAN-

TENW annaparypkl, B TOM Yicne v npogdec-
CUOHANLHOW, NPUMEHRAIDT B cBanx AC
OKCUOHBIE KOHAEHCATOPB U OPOcCenu c
(deppoMarHUTHEIMU CEPASYHUKAMU, YTO
no ayauouNbCKUM MERKaM CYWTaeTca
aBCONKTRO HENMPUEMAEMBIM,

Ewe paaykanbHee PACXOASTCH MHEe-
Hua paguoniobuteneit. OgHn nyBnukyloT
OBWMpHBIE OTYEEH O 1IPOGHYLUIMBAHMN
KPOCCOBEPOB, KOHCTATUPYS CYLLIECTBEH-
HBIE OTNMUMA B UX "3ByHanun” [2]. Opyrue
so06Le OTPUUAIDT Kakoe-nbo NoNoXu-
TeNbHOE BAUSHWE A0POrUX ayauodpuib-
CKUX KOMIMOHEHTOB Ha 3BYK.

“AOoporocToawme KOMMOHEHTH  Ans
KPOCCOBEPOB — HAaNpacHas TpaTa AeHer, He
YAYIAIOWAN 38YK”, — KATErOpPUYKRO 3asB-
naeT [x. KpyTtke, U3eecTHeii noburensam n
npoeccronanam DIY-kaHeTpykTop AC [3].

Kakve anemMeHTH BHIGpaTL 4Ng Kpocco-
gepa camopenoHort AC: 00bliHbie vnn
ayaAMoPUIbEKME — BONPOC HE NPOCTON.
MacCUBHBIN KPOCCOBER COCTOUT U3 Pe3n-
CTOPOB, KOMOEHCATOPOR U APCCCene.

C peswcTopamuy BCe NPOCTO. Yawe
BCEro, A0ka3biBan HEOBXOAMMOCTL NpUMEe-
HEHWA CNELMANbHbIX ayAMOQUNbCKX PE3N-
CTOPOB, CCHINAICTCA HA HAAMHME MHOYKTUB-
HOCTH ¥ HEQOPOrUX MPOBONOYHbIX AHANO-
roge. MNpu 3T0M NPeaHaMEpPEHRD 3aManymn-
BEETCA TOT $aKT, 4TO aTa Napas3uTHan UH-
OYKTUBHOCTE HUHTOXHO Mana, v €€ BAAHNE
HAa NONHOE CONPOTMBRAEHUE peaucTopa
HAYMHAET CKA3bIBATLLCR HA YACTOTax CBhitLe
200 kMU, ITVM UCUEPNBLIBAKOTCH TEXHUYEC-
KWE apryMeHTb), 8 OCTanbHele, 8poae "nno-
XOro 3ByNaHUsi BBICOKOOMHOTD Matepvana
MPOROAOKK™, — U3 06NacTu daHTazvi,

C karywkaMm UBAYKTUEHOCTA CUTYALMNS
HE CTOMe OYeBVAHA. Ecnu Hannume geppo-
MarHWTHBIX CEPAEYHUKOB OeNCTBUTENEHO
MOXET NOBNWATE HA 3BYK HE Ay-ilnM cbpa-
30M, TO MPUMEHEHME NPOBOAOB WA CBEPX-
YUCTON Mean unu cepebpa ¢ noGaBneHnem
1 % 30n07a — ApryMeHT TOrG Xe pRaa, MTo
¥ "kabenbHuiit”. CTOMMOCTb TaKOW KATYLIKW
MOXET A0CTUITaTb HECKOSTbKUX TeICAY 00N~
Napoe 3a WIyKy. JIentouHsle (poneroBre)
KATYLLKW MHAYKTUBHOCTM OONAAAI0T HEKO-
TOPBIMU NPEUMYLLECTBAMW, HO CTOMMOCTL
MX HaMHOTO Sonblue oBbIMHEIX NPOROAOU-
HbiX, MO3TOMY WMMEIOT ropasgo Xyawee
COOTHOWEHWE LUeHa/kavecTBo. OnHako
noapoBHoe UX PACCMOTPEHNE BoIXOAMT 3a
PaMK HACTOAWEW CTATE.

C BoIBOPOM KOHABHCATOPOB CUTYaLMA
He npowe. Ux cObeKTUBHEE XapaKTepu-
CTUKWA 33BUCAT OT KOHCTPYKUMWU W MATe-
pvana kopnyca (MeTann, nAacTyK, KoMna-
yHAa), 0Bknanox (cneuvanbHaa ¢onera,

obbMHan anomuHuesas Gonbra, MeTan-
An3ayua), OT TMNa AWINeKTPWKE (Nonu-
nponuneH, nascaH, Bymara, Kepamuka,
OKCVI) N, HAKOMEL, OT KaYeCTBa U3FOTOB-
neHns (ayanodmunsCkue 3NemMeHTbl MOryT
MMETb KaK Nyudllee KauecTBO WM3roToBfe-
HWA, TAK U TAKOE XE, KaK y 3NEeMEHTOB
obwero npurMeHeHun),

Haxe ecnu octaeutb 32 CKOGKamu
PEKNAMHYIO LLENYXY, BpOae "HATYPANbHO-
CTU 3BywaHus 6naropapa NPUMEeHEeHWIo
HATYPANbHEIX MaTtepuwanos”, TO CrNUCoK
ayanodunbekux TPEBOBAHMM K KOHOSHTA-
TOPY OKAXETCRA OOBONGLHO CORMAHBIM:

— KOPNyC OonxeH GbiTs U3 Meranna
WY MacCUBHOO NRACTUKa Ana obecneve-
HKS! aKYCTUHECKOW Pa3BA3KY;

— oBknaaku 13 Taxenoin Gonbrn nna
UCKNIOYeHUa BUBpaLWA, Npuuem xena-
TENbHO cepebpaHon vnu ¢ gobasneHnem
cepebpa ona CHUXEHUA CONPOTUBNEHWS;

— "NEABUALHEIN" AN3NEKTOUK;

— BLICOKOE KaYeCTBO M3IFOTOBRNEHWUA,
rapaHTupyemMoe npUHa2ANeXHOCTLID K
ayanodunbCkomy Gpeday.

Takon koHpencaTop oborigerca B 30—
50 aonn. CLUA (xoHgercarop ¢ cepebps-
HBIMA 06|o|a,u|<amn — HEUKUNbKO COTEH, a
13 "HaTypanbHbIX Marepuanos” -- He-
CKONbKO ThicsAN acnnapos!). Ho, MoxeT
Obimb, nNpae Ox. Kpytke, 1 BCe 310 — Ha-
npacHas tparta geHer? U agaguarvpybne-
Bull KoHgeHcaTop K73-16 Ha camoMm gene
"chirpaer” He xyxe? HacToswana craTtea
NOMOXET pa3ebpaTtbCs B 3TOM BONPOCE.

Hamume B koHpencarope 0bknNaaok na
¢onbryn, ocoBeHHO MemHOW, cepebpaHon
YN ¢ oHABAERUEM I0NOTA, OBLINHO BOG-
NPUHUMAETCHA ayoNoPUNamMKV Kak NPU3HaKk
anuTapHoCTU. C TEXHUHECKOW TOYKM 3pe-
HUS MCNONBL3CBAHWE PONLI B KOHAEHCATO-
pax gana AC He gaeT cywecTeeHHbX 00b-
EKTUBHLIX NDEUMWLECTB, HO 3aMETHO CKa-
3bIBEETCA Ha cefectoumocTy. MNoa3ToMy 8
BOABWKWHCTBE OAKE OYEHb OOPOMMX KOH-
AEHCATOPOB “NA ayOmo”~, 38 CKIOHEHNEM
GONbroBLIx  MacNAHo-OymaxHux (MB),
VCNONb3YIOT METANMMIUPOBAHHYIO NOAN-
MEPHYIO NnenKy. Mpn 3TOM HEKOTOPBIE TIPO-
WU3BOAMTENW B MAPKETUHIOBLIX LENAX Npu
ONUCaHUY  KOHCTPYKUMKW KOHOEHCZTopa
UAYT Ha HEKOPPEKTHYIO NOAMEHY NOHATHIA,
Ha3keIBasA NOMMNPONUNEHOBYIQ NNEHKY "NO-
aunponuneHoscon Goneroin™ (polypropyle-
ne capacitor foil), kak, BanpuMep, 8 onuca-
HUK KorpeHcaTopa Mundorf MCap RXF.

Apyror BaxHemwmnin NpuM3sak ayavo-
SUNBCKOra KOHREHCATOPA — NPUMEHEHUE
"npaeunelorc”  ananekipuka. CambM
KAHOHWYECKUM OUZNeKTPUKOM CYMNTAEeTCH
noavnponwaed (NN, avrn. PP). B 6onb-
WUHCTBE COBPEMEHHBIX CALUATTNIWPO-
BAHHBIX KOHAEHCATOPOB "ONR  ayouo™
{Oanee AN\ KPaTKOCTU AyAMOKOHAEHCATO-
pPbl) UCRONL3YIOT UMEHHO ero. Mo obbek-
TUBHBIM XxapakTepuctvkam Nl — noutm
vaeansHbln - Martepuwan, o0énagalowmii
BLICOKON CTAaOWABHOCTLIO, ManbiM1 au-
SNEKTPUNECKUMN NOTEpaMK 1 abcopbum-
er. Opyroi KaHOHWHECKUH ayauodunb-
CKUt AUBNEKTPVK — APONUTAHHAA MaCcNOoM
Oymara — nonKas NpPOTMBOMONOXHOCTE
MN. MacnsHe-ByMmaxHue KoHASHCATORs
N0 TAHreHcy yrna notepb, n 0cobeHHo No
Avanekrpuueckoin abcopbuun, IameTHo
NPOUrpLIBADT BCEM BUOAM NIEHOYHBIX
KoHaeHcaTopoB. Mo 3ToV npuuuHe ux
cerogHa NPUMEHRAIOT B OCHOBHOM TONBKQ B
HM3KOYACTOTHOW CYIIOBOW 3NIEKTPOTEXHNKE



Ta6nuya 1 He Oyner awate 3apanee,
T KaKoW KoHAaeHcaTop ycTa-

: O603HaYeHHA KOHAEHCATOPOB HOBSIER B KpOCCOBERE.
Mpynne PA— TaureHe | CHMXKEHME EMKOCTH BrusHne addekra abd-
KOHOGHCATOPOE ND U yrna Ha uactote 10 kl'y COpﬁLlMlA 3apAaia 8 KOHAEeH-
BHAY AMINEKTPUKA abcopbuwm, % notepk, % OTHOCUTENEHO N CaTopax Ha CUrHanol 3ByKO-
100 My, % poccumcrmx 3apYBeRHBIX | g1 GACTOT OBBIMHO CUABHO
npeyeenvumealaT. CornacHo
KF, MKP, OTEeHEeCTEEHHDOMY CTaHLAapTy
MonunponuneHesole 0,1..0.2 0,01...0,03 <01 K78 MFP VAMEpEHME BUBNEKTPUYEC-
Nonuatvnen- KT, MKT, | koit aBcopbumn NPoM3BO-
TepedbTanatHne 0.2.-08 04..15 1.2..1.5 K73 MFT, MMD | aptcs nocne TDEXM'iIHyTHO'
BymaxHoe honbrogoie 0.2..1 04.1 15.25 K40, K41 ro npefuiBaHUa  KOHOEH-
MeTannoBbymaxubie 05.5 05.3 2.45 OMEl", MBM, ME(O, K42 caTopa NOA HEeW3MEHHBIM
Me'rannoﬁynfa)xuue 05.5 05.15 16.2 MEMY HANPRSHXEHNEM — B DEXVME,
NOBHIBEHHOW HACTOTh! HE MMELLEM HUHETD Oﬁme-
OKCMAHBIE HENOMNISIDHbIE 1.5 4o 30 20 .30 KE0-6, K50-15, K53-7 ro ¢ paboTon KOHAEHCATOPa
B kpoccosepe AC. Mpu 3Ha-
u B Hebonblwmx obbeMax — B ayamo- 100 - rerren  KONEPEMEHHOM  HANPSIXE-
GUALCKOV annaparype: NaMmroBbix you- = — FH] Hvwv 3Bykoeoi vacToTh ab-
NUTENRX 1 KpoccoBepax AC. 50 g 3x10 . MKT] cOpbuns OKa3LBaeTCA BO
QOKCHAHBIE HENOASIPHBIE KOHAEHCATO- : _m MHOTFO pPa3 MEeHbLE 3Have-
pbl — camuie He "ayamodmnsckue” U3 ME . . — KT | Hii, npreopwmbx B COOT-
npumeHsemuIx B kpoccosepax. Mo tan- 10 whpore—] EEKCH] BETCTRYIOWMX CNPABONHUKAEX
redcy yra notepe M abcopbumm Omu === : _ZF:!' W yKasadHblx Bbile B

= H

yemynawt aaxe MB konpencatopam. C 3 KT il MKCGT 7abn. 1. B yactHocTv, ans
JPYroi CTOPOHE, ND BEAMYIHE YAeN6HOM P - = M3T koHAEHCATOPOE Au-
MKOCTW OKCUIMGBIE KOHABHCATOPHI BHE 4 MKC "] anexkTpuyeckan abcopbuus
KOMKYPEHLMW 1 NO3TOMY MCNONLIYIOTCH T 3a Bpems, pasHoe 20 mc,
HE TONEKO B AeWEeBLIX MYNETUMEOWUHBIX = +H cocrasnsier ecero 0,1 % [6,
KOMNCHKEX, HO U B NpodeccuoHansHeix, u 03 LMKP'H 71, Cornacto naHHeM Kom-
&8 noporux AC knacca Hi-Fi — seape, roe Aﬁ*”ﬂ:' nanuu  National Semicon-
Tpebyetca H0NbLIEA EMKOCTD. 0.1 - ductor, enuanve abcopbunu
Ewe oaun 4acTto mpumensemMuis 8 1 2 3 5 710 2 3 5 7 10° 2 3 5 7 f.lyMOXHO YNECTL BBEAEHMEM B
KOHAEHCATOPaX KPOCCOBEPA TUM AN3NeK- OXEMY 3aMELLEHUSI KOHAEH-
Tp¥Ka — NNeHKa w3 nonuaTuNeHTepe- Puc. 1 caropa BbICOKOOMHBX RC-

¢ranara (N3T, NITP, arrn. PET). Kom-

uenen. Ha puc. 2 nokaaaH

MEPYECKWE HA3BAHWA NoNumepa: nae-
caH, NoNWacTep, Mannap 1 pp. byayawn
DELIEBON U AOCTYNHOW ANbTePHATUEON
crneumanuanposakHuiM N n MB ayano-
koHgeHcatopam, M3T kosaeHcaTope 06-
LLErO NPUMEHEHUA CUEHD NOMNYSTAPHEI K2K
y Npodeccuorancs, Tak u y paamoniodbn-

LT

UDEMK C03un | 00015 Mk | D001 mr | CO08 Mk |0.0006 mx

NPUMEP TaKoW 3KBWBANEHT-
HO# cxembl AR M3T kongeH-
catopa eMkocTbic 1 Mk
[7]. Ora cxema 3ameuleHus
NPUrcaHa s MCrons308a-
HWA HE TONBLKO B AaHANON CBbIX
Yenax WPoKoro AManasoHa

JeneH K13-3a XOpOLWEero COOTHOWEeHMS
KAECTBO—LeHa. OHAKO HW OavH apy- P!
TON TUN KOHAEHCATOROR HE BbiAbiRAET
TaKWX PE3KO HEraTMBHBIX OLIEHOK CO CTOPO-
Hbl ayAMOUNOB 3a "NROX0e 3By4aHue”.
NonoBHoe MHEHWE YKOPEHWNOCE HACTOMNb
KO NpoyHo, 470 MN3T KoHaeHcaTopul B
NPANC-ACTax OTEYECTBEHHBIX NROAABLOB
AYAMCKOMMNEKTYIOWMX HA3LIBAIOTCA NC-
NNCTUPONBHBIMK, XOTS NOJUCTUPRON U
NOMW3CTER NPU HEKOTOPOM CXOXECTH
Ha3BaHWI aBCOMICTHO pasHLie NOAUMEDD).
Bce ato nocnyxuno npuyuHo# ocoboro
BHUMAHWA, YOENEeHHOro 3TOMY TUMy KOH-
AEHCATOPOB B HACTORALLENR CTaTke.

PeaynbraTtel CPaBHWUTENBHOW Cybbek-
weHon 3kcneptuan 13T, NN » MB koH-
[EHCATOROB NPUBEREHL! BO BTOPOU 4acTw
CTaTby, HO NOKA OCTAHOBUMCA HA TEXHW-
HECKOM CTOPOHE BONPOCA.

Mepeasii N3 NPUBOAUMbIX OBBIMHO apry-
MEHTOB 8 NONe3Y 0TKA3a OT NPUMEHEHUS
N3T xOHAEHCATOPOB B KPOCCOBEPaX —
NOBLIWEHHbIE TAHIMeHC yrna noTepe W
xo3pduuuenT abcopbuvn. B tabn. 1
fipUBEREHEI COOTBETCTBYIOLLME XapakTe-
PUCTUKKM HEKOTOPBIX TUNOB KOHAEHCATO-
pos {0 mMatepwanam [4}), koToppie MOryT
BbITh MCNONBL30BAKHK B Kpoccosepax AC.

Wa tabnuupl Buaso, 9TC napaMeTps!
N3T KOHOEHCATOPOBR AENCTBUTENLHO 3a-
METHO XyXe, 4emM y rpynnol NN, HO He-
CKONbKO Ayqwe, 4em y MB. Kpome Toro,
eMKkoCTb MN3T KOHABHCATOPOE CHUXaETCsH
npYMepHo Ha 1,5...2 % Ha CaMbix BEPXHUX

uc. 2

4acTOTaX 3BYKOBOIO auanaasoHa. OaHako y
MEB KOHAEHCATOROB MAMEHERWE EMKOCTU B
AnanasoHe 38yKOBbIX Y4ACTOT Gonewe 2 %.
Ha pnc. 1 NpUBEAEHH 3EBUCUMOCTHM
TAHreHCa yrna noTeps 0t HacToTul anq [l
{KP, MKP}, N3T (KT, MKT} u MB koHaeHca-
Topos (gns NN n N3T — no matepuanam
[5], ans MB KoHREHCATOPOB U3MEpPERQ).
BriGypasi TOT AW MHOM KOMNOHEHT ANA
KPOCCOBERA, HYXHO YETKO NOHUMATL, HTO
LMbPb TEXHUHECKUX NAPAMETPOR BaXHE!
He camy no cebe, a NVWb Kak $akTopel,
KOTOPEBIE MOMyT MOBNVAThL HA KAYECTBO
3ByvaHws AC. MNpu ycranoeke M3AT unn Mb
KoHaeHcaTopos B @BY BTOpOro nopsaka
M3MEHEHME VX EMKOCTM U TAHIEHCA yrna
noTept 8 NONOCE NPOMyCKaHua punbTpa
MOXET NPUBECTU K OTKNOHEHVIO PEaNBHON
AYX kpoccoeepa oT pacueTHol Ha 0,3 ab.
3T0 03HAYAET, 4TO YCTAHOBKA B KPOCCOREP
KOHOEHCATOPOB ORWHAKOROW €MKOCTU, HO
Pa3HoOro TMNA, CO3AAET OTAUNNS B TOHANb-
Hom BanaHce AC He HBonee Tex, 4TO BO3HW-
KaKrT n2-3a pasbpoca napaMeTpos guHa-
MUNECKUX TOMOBOK OQHOTO TUNa Mnu pas-
6pOCa XapakTEPUCTUK APYrMX KOMITOHEH-
TOB KDOCCOBEPA, WMEOLWMX J0NYCK +5—
10 %. W paxe ecav NCKyLIEHHOMY Chnyrua-
TEMO YOACTCA YNOBWUTL 3Ty PasHuuy, TO
coBcem He oBA3aTensHo, YTO OH Npeano-
4TET 38Y4aHWe nopormx 1M wnu MB ayauo-
KOHAEHCATOPOB, a He gewesoro N3T, ecnu

HACTOT, HO U B UHTETPaTOREX

M YCTPOWCTBax BbIOOPKU-

xpaHenus AUI — Tam, rpe
BAXHA 3zaepxka curHana. Jaxe 6ernoro
B3rNSAa Ha Hee JOCTaToMHO, YTOoOBI No-
HATB, YTO BAuaHWe abcopbunmn B NNeHou-
HbIX KOHAEHcaropax Ha AYX n OYX kpoc-
coBepa AC Boerpa npeHebpexmnMo Mano,
@ PacnpoCTPaHeHHoE cpean ayanodmnos
MHEHKE O TOM, 4TO HYATO 65 NOBLILIEHHAR
{e cpaBHeHWM c M) adbcopbuma N3T koH-
OEHCATOPOR YXYOLIZET 3BYK — aynuomud.
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5. Karanor komnanun Yishiay "Film capacitors™,

6. J. Curl, W. Jung. A real-time signal test
for capacitor quality. — The Audio Amateur
1985, Ne 4, p. 22—24.

7. Understand capacitor soakage to optimize
analog systems. — <htip://www.national.com/
rap/Application/0, 1570,28,00.htmi>.

(fipoaomxenwe crenyet)
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PAZIMO N2 8, 2009

HOBOCTU BEWWAHUA

1. MUXAHUJIOB (RV3ACC), r. Mockea

POCCHA

MOCKBA. Cneumanuctel POCCUIACKOTO
namioro pagnosacToTHOrO LCHTPa padpa-
GoTany U UCNBITLIBAIOT TEXHONOMMIO, NC2-
BOAAIOWYO 8 20 pa3 yBREAWUUTL YUCNO
pappoKaHanoB B O0HOM YACTOTHOM aMana-
30He. HOBYIO ayIMOBU3YANbHYK) CUCTEMY
TAVIS” npemnonaraldT UMCNoOfb30BaTbL B
Ananaache 87,5...108,0 ML, koTOpHin B
HECTOAWEE BPEMA 3aHAT ANA aHAN0roBOro
PAAVOBELLAHUS C HYaCTOTHOW MOOYNALMEN.
B miom amanazone sMec1o b0 pagvonipo-
rpaMM, ©6ecnedvBaeMbIX HbIHSLHUMK
CPeacTBaMU, MOXHO ByneT nepefasaro
tonee 700... PazpabotaHHan TEXHCNOMMS
MO3BONUT TAKKE NepefABaTh aBTOMOOUIM-
cTaMm BU3YATLHYIO MHPOPMaLMIO O Npo0Kax
B PEaNEHOM BpemeHi. CNELMAanUGTbl LIeHT-
pa otMeHaloT, 4To obopynopatie nepe-
AAKOLLEH CUCTEMB) YXe MPaKTWHECKU roTo-
BO K CEPUHHOMY NPOUIBOACTBY, W FNARHOM
npoGnemoli octaeTcs paspabotka Npo-
CTHIX 1 AeLIEBhIX NMPUEMHNKOB.

¢ [MocTaHoBNEHUEM GTOAMHHOrO Npa-
BUTENECTBA YTBEPX¥aeHa KOHLenuma pas-
BATHA M COBEPLLEHCTBOBAHWUA UEHTRANU-
30BAHHOIC  OMOBELLEHUA HACENEHWUA
MoCKBB! 110 CE1W 1PUBOAHOI O pagroBeLLa-
HUA. 3aKyrnka ¥ YCTAHOBKE AOMOMHUTENb-
HbIX TPOMKOroBoprTENen B MOGKBE, KOTO-
pole NNaHWPYIaT BAACTY MOpoaa, CMOXET
BTPoE (€ 30 % po 90 %) yRenudnTb Y1cno
QMOBELWaeMBIX XWTenad cToNvu B Cny-
Yaax ypeasbiaiHBX cuTyaumr. B 2009—
2011 rr. 6yoyT nproBpeTeHs U yCTaHoBNe-
Hbl FPOMKOrOBOPUTENW W YCTROWCTEa ANA
WX BKIIOHEHUS U KOHTPONA B MecTax Mac-
COBOro NpedriBaHus Mioaeid.

+ B Mockorckom YKB adupe npo-
W30LWNC COBEPLUEHHC HEOXWAAHHOE "MNe-
peMeLeHne”. BMecTo pagnocTaHuMin
“JNopHet” B ananasoHe YKB-2 Ha 4acToTe
94,4 My ctana BewaTb pagmocTaHUMs
"Hobpbie necHU”, Ao 3Toro pabotaBlan B
ananazoHe YKB-1 va yactoTte 66,86 MIL.

¢ Yeasom npesvueHia P oryn “kun-
Haa TenepagvoBellareflbHad CUGTEMa
BoopyxeHHoix Cun Poccuiickoid depepa-
™ NpecdpasoBaHoe B OTKPHITOS akUmo-
HepHoe OBWecTRO, CTaBulee npaBonpe-
EMHUKOM pEeOpraHn30BaHHOro npearpu-
aTMa. HoBoE KapraviecKoe HalBaHWe Npen-
npusatus: OAQ "TenepaanokoMnanng Bo-
apyxeHHHRX Cun Pocouiickoi PenepaLmmn
"3resna”. PEOPraHnaal Ma oGyl (@CTRNEHA R
LIENAX COBEPLUEHCTBOBAMUS ASATENEHOCTH
opraHmzaumi MuHUcTepcTea O80ROHR
P®, coxpaHeHus W pasBuTUS NoTeHUMana
BCEX NOABEAOMCTBEHHBIX NPEANPUATUA B
pamKax eguHoro xonauHra QAO "O6opoK-
cepeuc”. EOUHCTBEHHBIM  AKUMOHEPOM
OAD "TPK BC Pd “3Bezga” no-npexHemy
sBnaeTcd Poccuiickaa bepepauma B nuue
MunucTepeTBa 060poHD. He namermncsa n
PYKOBOJAWMIA cocTas obLiecTsa.

ANTAUCKWUMN KPAMU, BapHayn. B
Baphayne Ha vacTtoTe 100,6 My 2apato-
Tana paguoctaHuma “Adetckoe paguo”.

MpoekT HAUMOHANEHOW GeTU AeTeKore

Bpems Briogy — BceemupHoe (UTC).
Bpems MSK = UTC + 4 4 { nethmit nepuos).

PAaMOBELLEHNA BKAKMAET B ¢eda 22 ropo-
aa Pocoun, 310 eauHCTBEHHas B CTpaHe
paguocTaHumAa ana fetei. Ee sewarwe
OPUCIHTHMPOBALIO A ACTCH A0 12 NCT U COa-
AAHC Ans1 TOro, HTOBB NOMOrats pebeHky
nosHaeaTkE ceba U OKpyXarLLMih mup. Ha
CEroAMHALLHWA AeHL PAaJMOCTaHLUMA Bellla-
€T B guanasone YKB-2 B Mockee, CaHkT-
Netepbypre, Bonrorpage, BopoHexe,
Ekatepunbypre, Kazanu, KpacHoapcke,
Omcke, MNepmu, Camape, Capatose,
¥nbaHoBCKe, YenabuHcke, Hpocnaene.
"HelcKoe pamio” MOXHO Ciiywalb B 6as0-
BoM naxkete "HTB-MJTOC", yeped vHTep-
HeT-Bellanne Ha caiite <www.deti.fim>,
a TaKxe Yyepea cnyTHrKK "Eutelsat V4™ u
"Bonum-1" B OTKPLITOM BUAE.

EKATEPUHBYPT . PagnoctaHums "Ena-
Hec FM" Hauan BelllaHwe B EkaTepuHbypre
Ha vacToTe 99,4 MIU. Paguoctanums
"KOHocTe FM™ ("KO-FMT™) petpaHcnnpy-
erca B EkarepuHbypre 8 ananazoHe cpea-
HWX BONH — Ha YactoTe 1377 Ky,

JIMNELK. 3peck HauuHaeT paboTy HO-
Basi pagnocTaHums “Jiuneux FM™, coanaH-
Haa Ha Basze OTPK "Jlvneukoe Bpems”
{vactora 90,7 My}, C noseneHuem HOBON
c1aHumm B apupe OTPK " Jiuneukoe Bpems”™
HPEKPAINT BREMEHHOE BELWEHWE HE apeH-
ayemon sactore 109,1 Mfu. Cnenyert or-
METUTE, HTO ¢ NORBNEHWEM “finnetka FM” B
PEerMoHe BHOBb HAYHETCH CTOPUS MECTHO-
ro paavioBEeLLAHNe, HECKOBEKO NET Hasap
npepeaHHas wcyeaHoBeHWeM n3 acdwupa
paguocTanuy "ApMaHC”, a ele paHee —
“Jluneuxore paaguokaana”.

NEH3A. Hoeana paamocTtaHuma “3ono-
Toe FM" Hayana KpyrnocyTouHoe Bewa-
Hwe B [eHae Ha vacToTe 106,7 M.

NCKOB. B nckoeckom adupe NOSBUT-
ca paauoctaHuma “Pekopa”, yacrtora —
105,3 MI'y, 3a9BNEeHHaA MOUHOCTL Nepe-
aatymka — 0,5 kBT. B HacToAwee Bpems Ha
Tepputopuu [NckoBckoit obnactu B gua-
nazoHax YKB seuwlaot cnegytoime paguo-
cTaHumy (dacTtotTel B MIu): "O6nactHoe
paauo” — 66,05; "lancon lNekos” —
66,83; "KOHocTs FM™ {"HO-FM™) — 71,99;
“Eppona nnwoc Nckos FM® — 102,1;
"Mask” — 68,57; "Pycckoe paguo” —
103,4; "DFM" ("AuHamut FM") — 104,6;
“HopoxHoe paguo™ — 107,86, "Pagva 77 —
106,3; "CenpMoe Hebo” — 107,1; "Petpo
FM” — 102,6.

CAPATOB. Caparopckuid adup B Ha-
CTOAILEE BPeMA NMpefcTARNSH Chefyki-
LWMMUY PaOMOCTAaHUMSAMKY {B NOPAAKE BO3-
pacTaHus yacTtoT): 1278 kly — "KOHocTs”
{"I0-FM"); 71,09 MI'y — paauo Pocouun n
[TPK "Capatoe”; 71,62 — "MasaK”™; 87,9 —
“Anna” (nnaw); 88,3 — "letckoe paguo”;
88,7 — "Pexopa™; 98,1 — "Ha4a™; 100,6 —
“lOwmop FM™; 101,5 — "WakxcoH™; 102,1 —
"AeTOpaamno”; 102,6 — "Paauc 7°; 103,0 —
"Oobprie nechn”; 103,5 — “Eppona
Nnmioc™; 04,3 — "Petpo FM™;, 1048 —
"CepebpaHuiti Aoxae”; 105,3 — "Pycckoe
pagmo”; 105,8 — "Ixo Mockew™; 106,3 —
"NopoxHoe paawo”; 106,8 — "Love Ra-
dio”; 107,83 — Paauo "Meranonuc FM".

PapuoctaHumsa "DFM” B . Banakoeo
{Capatorckag o6n.) paboTaeT Ha YacToTe
108,5 MI'u.

T¥NA. 3nech Ha qactote 100,9 My
HayMHaeT paboTy papuMocTaHuma "Tyna
FM”, OHa oGecneuut cnywaTtensm [yne n
TynbCkoM 0BNAaCTN NCKIKOYUTENBEHO MECT-
HOE KPYIOCYTONHOE exXenHEeBHOEe adup-
HOE BElLlaHKe.

HepaBHO ABe TYNbCKWUE paguocTaH-
UMM NOMEHANUCHL YacToTamMWu: Tenepb
MecTHOe "ABTOpafve” BELWAET Ha HasTa-
tC 104,4 MI'y, a "Makeumym™ 112 YacTo-
Te 106,4 MIu.

SAPYBEXHBIE CTPAHE

FEPMAHWA. PagvoctaHuma "Hemell-
Kasi BonHa" Ang BEllaHWa Ha PYCCKOM
[3elke B 14,00—16.00 zamenvna {n3-aa
nomex} wactoty 15285 kluy Ha HoByIO —
15510 Kl .

KAHAAA. OCHOBNEeHHoe pacrnucaHve
nepepay “"MexayHapoaHoro Kananckoro
paomo” {RCl) Ha pyCCKoMm s3bike: 14.056—
15.05 — Ha wvacrote 9515 «klMy; 15.00—
15.30 »n 16.00—16.30 — Ha wacTotax
11935, 15325 «klu.

Y3BEKWUCTAH. B YabekucTtanc Hava-
na paboTy HOBasi CETb HEroCynapcTBEeH-
HelX papuocTarumin. MpoekT HanpasneH
Ha panbHeilee ynytieHwe odecneyeHns
onepartnsHoi MHbopMaumel Xutenei
OTHANEeHHLIX TePPUTOPUIA pecnybnuky.
HoBas ceTe nonyuuna HaseaHue "HPT™. B
ctonvue 6ypeT Bewats "HPT-TawkeHT", a
B obnacTax B xpup GyayTt Beixoants "HPT™
C HE3BAHUEM KOHKPEIHOIO P&l WOHE,
Hanpumep "HPT-Typtkyns™, "HPT-byxa-
pa" vunn "HPT-KokaHa", — Bcero 13 pa-
AWOCTaHUMA AOMXKHbI BbIThb CABIWHL B
PA3NUYHBIX YronkKax pecnybnuku. B pam-
Kax peanusaumm 3TOro NpoeKTa AreHTcT-
BO CBA3W W WHpOpMaTM3aumn Yabekuc-
TaHa GecnnatHo Nepenant TEePpUTORM-
aNbHBIM  PagUOCTaHUMAM COBPEMEHHBLIE
pagmonepenatinky U apyroe paavope-
neitHoe obopypopaHve.

YKPAUHA. B Yepkaccax Ha yactoTe
102,4 MINu 2apafotana HoBas paanocTaH-
uMs — "Pokc Ykpamvna”,

GUNUMMWHBI. YTO4HEHHOE pacnu-
CaHue nepeaay paguocTaHuMu "Veritas
Asia” Ha pycckom nzbike: 01,30—02.27 —
Ha uvacToTe 17830 klu {ona HansHero
Bucioka); 15.00—16.00 — Ha waciote
9570 (ana LUeHTpansHol Asum).

YEXMSA. Paproctanuns "Ceodona” 8
03.00—04.00 Ha aBapCKoM, HYEHEHCKOM 1
YEPKECCKOM A3LIKAX paboTaeT Ha HOBOMN
yactToTe — 9435 Kl'u (BmecTo 11530 Kkly);
ANA BELAHUA HA TYPKMEHCKOM A3blKe B
14.00—15.00 wnononbayetTca vacToTa
12075 kl'y {(BMecTO 9685 k).

LUBELLAA. Panuoctadia “lligeima”
3ameHvna JactoTy 9690 kI ansa selaHns
Ha pycckoM s3bke B 16.30—17.00 Ha
HoByto — 11600 KI'u 1a-3a nomex oT "UH-
Teppaano PyMblHuu™.

NONE3HbLIE CNPABOYHLIE MATEPHANDI

Ha "Hosocnbupckom DX-caifte” <http://
www. hovosibdx.info> noapunock cBoa-
HOe noYaCoeoe pacnucaHue paﬁo‘ru
paguMoCTaHUMi Ha pycckom saelke. C ero
MOMOLLEKD NIETKO Y3HaTb, Kakasd PYCCKOo-
A3blYHaA paanocTaHLMa paﬁo*raeT B TOT
WA VHOM HaG U HA KAKUX HACTOTax.

Xopouiero npuema n 73!

Penaxrop — E. Kapnoyxos



JlTabopaTOpHbIA reHepaTop
curHanoe Ha DDS

H. XJHONH, r. Kupos

Teneparop CHHYCOMBANLHOIO HANPXeHus — oanH n2 Hanbonee
HeobxoaumMbix B mobost naboparopun npubopos. OaHaxo reHeparo-
Pt IPOMBHUNEHHONO NPONIBOACTRE UMEIOT Bonbuine rabapurss, Bec
¥ 4OBONLHO ROporn. CaMORENbHLIE 8HAIOIOBbIe FTeHEepAaToPsl CIION -
Hbl 10 KOHCTPYKUMY U He 06ecneynBatoT BbICOKOM TORHOCTH YyCTaHoB-
Kt # CTaBNALHOCTY YACTOTH BLIXOAHOro curHana. ABTop npegnaraer
P33pa6OTAHHYIO UM KOHCTPYKLMIO reHepaTopa Ha OCHOBE MUKpocCXe-
Mbi! IPAMOro ungdpoBoro curreda (DDS — Direct Digital Synthesizer),

NNIWEeHHOro 3TNX HeEQOCTATKOB.

C MOABNEHNEM MUKPOCXEM (PAMOro
CUHTE32 NOSBWNACE BO3MODXHOCTb W3-
rOTOBMTE N2B0OPATOPHLIA rEeHEePaTop Cur-
HANOB CUHYCOMAANbEHON (BOPMbl, UMEIO-
LM NOBONLHC BLICOKWE fiapaMeTpal Npwu
OTHOCMTENBHO NPOCTON CXEME W KOH-
cTpyKuMU. HOMUHANbHBIA AMaNa3oH 4Yac-
TOT 3T1aro reHepartopa — 0,1 [u...6 Ml c
BO3MOXHOCTbIO YBERVHYEHUS BEPXHEro
npeaena go 11 Mfu. MakcuManesHas amn-
anTypa curhana — 7 B Ha Harpyske co-
npotusneHvem 50 Om.

Cxema reHeparTopa Nokaaaqa Ha pmce. 1.
Ero ocHoea — mMukpocxema AD9832BRU
{DD2). Bubop obycnoeneH Tem, 4To 3TO
oHAa U3 CaMblX [ELEBBIX MWKPOCXEM

DES. CuHycounansHeln CurHan GopMupy-
€TCA Ha Buieoge 14 mMukpocxembl (DD2).
NaccreHuin GHY L1L2C8C3C10 ¢ vacTo-
Tolt cpesa 10 MIy, owiw@eT ero cnekTp.
Mockonbky Mukpocxema DD2 paboraer ¢
OAHONONAPHBIM NUTAHWEM, HECBXOAUMO
CABVHYTE K HYNIO CpeaHee 3Ha4YeHue reHe-
pUMpYeMOrc e curHana. 310 penaet
WKMPOKONONOCHBA AnddepeHumansHelin
yeunutens ADB130AR {DA2). Hanpsixe-
HUE CABUTd YROBHR NOAAETCH C PE3NCTUB-
Horo genmtena R4R15 Ha ewirog B DA2, a
BXOAHOW curtan — Ha ero swieop, 1. Ha
TOM X€ YCUnuTene peanvaoBaH akTHeHbI
®HY BTOpPOro NOPRAKA C HACTOTON Cpeaa
10 MFu v ko3 OULMEHTOM Nepenaqu 2.

C Buixoaa DA2 CUMMETDUYHLIA OTHOCK-
TENbHO HYNEBOrQ YPOBHNA CUIrHAan nocTyna-
BT Ha perymsTtop amnnutygel R14. Npu-
MEHEHWE 3AeCb 0OLIMHOMC NEePEeMEHHOro
PE3UCTORA, & HE 3NEKTPOHHOIO aTTeHKa-
TOpa, OOYCNOBNEHO CTPEMIEHNMEM YNPO-
CTUTL M YACWEBUTL KOHCTRYKUWMID. [a v B
npakTMHeckon pabote ropasno ynobHee
BPALLATh PYYKY, @ HE MHDIOKPATHO HaXU-~
MATh H3 KHONKW.

C pBuvXxKa NEpeMeHHOoro pesucropa
R14 cruan nogaH Ha Bxo4 MUKPOCXEMBI
DA3 nna  panbHEAWEro  yCunexus.
KoaprumeHT nepegayn ycunvtens on-
penenseTcs COOTHOWEHUEM HOMWHANDS
peancropos R21 v R22 B uenw obparHoin
c8Ran. OnA nU3MereHus NOCTCHHHOW COo-
CTaBMsLWEN BBIXCAHOINO CUrHana B npe-
Aenax ot -5 pgo +5 B Ha ewiroa 4 DA3 no-
A3eTCs HanpsXeHne ¢ OBUXKa NepemeH-
HOro peancropa R17. Pa3somKkHyB KOHTAaK-
Th BbiKNoYaTENs SAT, MOXHO ONEpATUBHO
caenatb CMrHan CUMMETPUYHBIM OTHOCK-
TENBHO HYNA.

HenpusiTHas ccoHeHHoCTs avdipepeH-
uuaneHelx younuteneii ADB130AR —
CKAOHHOCTE K CaMOBO2GYXAEHUIO NpW pa-
60T€e Ha eMKOCTHYIO Harpy3ky. s ycTpa-
HEeHWs1 3TOrQ 3¢<pPexTd B BbIXOAHYIO LUENb
yewnmtena DAS BkAKONeH RochenoBaten-
HO pe3ncTop R25. OH, KOHEYHO, yMEHbLUA-
eT aMNAUTYaY CUFHAnNa NP HU3KOOMHOMN
HArpya3ke, HO C 3TUM B NICOMTENbCKNX
YCNOBUARX BrOJNIHE MOXHO CMUPWMTBECH.
Benkh BX0oaHOE CONPOTUBAEHWE HW3KOHA-
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PAAWO Ne 8, 2009

CTOTHOW annapatypsl penko 6bigaet
MEHBLLUIE HECKONbKNX COTEH OM.

XOTR  BBIXOOHOW TOK  YCUAWTENSN
ADB130AR MoxeT gocturatb 40 MA, anu-
TeNbHan paboTa B TAKOM PEXUME BELET K
neperpesy MMKPOCXEMBl U BLIXOAY €€ w3
CTPOA. JONCAHUTENBHLIY 3aALWWTHBIA pe-
3ucTop R26 orpaHWYmMBaET BLIXOAHOW TOK
Ao 6e30nacHoro gaxe npu anvtentHoOM
3amMbikaHU BbIxOAA 3HaveHus. Mpu pabo-

KPETHOCTL YCTAHOBKW YacTOThl NONy~aeT-
cna okorno 0,006 Iy,

NMporpamma, 3arpyXeHHas B MWKPO-
koHTpoanep DD1, ncxoas 13 3apanHON
HACTOTo, BuYMCNAET kog dPhase v 2arpy-
*aeT ero 8 Mukpocxemy DD2. 3atem no
3TOMY 3HAYEHWI0 PACCHUTLIBAET W BLIBO-
AVT HA MHAWK2TOP NEPUOA reHEPHPYEMO-
ro curdana. Ma-3a onucaHHOM Bllwe auc-
KPETHOCTH PEIYNLTAT NPU YacToTe MeHee

R27 330 Df‘ 7825
Keus 18 STU +5B
T HG1 (puc. 1) 1 cis +L 21
A3 VD1 01 MK " T100 Mk x
* 4 DAS 7809 x16B
~2208 @=h ThsTuf 1 +08
c14 : ¢22
i2 + 1 cw 1 c1g ¢
-— 1000wy « —— 100 Mk x
T % 25 B 0.1 Mk TGJMK T % 16 B
_L & 06y
c15 J_ c23
L1000 mkx == G177 DAG C20  Ll-100 wk x
0,1 M 7909 0,1 mx
x#B Ler 2 -8
STU -9B
Puc. 2 i

Teé Ha HUIKOOMHYIK) HATPY3KY 3TOT pe3uc-
TOP MOXHO WCKNIOYATL BLIKNOYATENEM
SA2. MNoBLILWEHWE HAREXHOCTV PaboTkl
mukpocxem DAZ2 1 DA3 pocturaeTca Tak-
XE CHUXEHWEM HANPAXEHUA UX NUTAHWA
a0 +9 n -9 B npu gonyctumom +12,6 n
-12,6 B.

Paboroi Mukpocxemar DDS ynpaenser
mukpokoHTpornep DD1. K Hemy xe noa-
knioveH XKW HG1 (aBe cTpokv no 16 cum-
BONOB, BCTpOEHHbII;l KOHTPpONNEp
HD44780). B HuxHen ctpoke XKW ¢ Tou-
uwoctela 0,1 Iy ovobpaxaeTcn 3aganHce
3HAYEHWE YACTOThl BBIXOAHGIO CUrHana
reHepatopa. Ero ycranasnusaioy ¢ NOMO-
welo kHonok SB1-—SB4. MNpexae scero,
HaxaTuaMu Ha kHonku SB3 1 SB4 nepeso-
OAT KYPCOop Ha ofHy 13 oToOpaxaeMelx Ha
Tabno uwdp. Ee "eec” (0,1 fu; 1 My; 10 My
W T 4. 00 1 MMy} onpeaennT war, € KoTo-
peiM Byaetr w3MeHATbCA NHAcToTa npu
HAKATMM M yOoepxaHuu kHonkyM SB1 nnn
SB2. B sepxnei ctpoke XKW BoiBognTCa
3HAYEHUE NEPUOLA FEHEPUPYEMOTD Cur-
HaNa — 8 MUKPOCEKYHAAX, ecfin 4acToTa
menee 300 Fu, unu B HEHOCEKYHAAX, €CNn
oHa BonsLe.

CxeMa Onoka nutanua reneparopa
uzobpaxersa Ha puc. 2. Ero BwIXOaHbIe
HanpaxeHusa +5, +G u -9 B cTabunnanpo-
BaHL COOTBETCTBEHHO MUKPOCXEMaMU
DA4—DAG6. Peanctop R27 orpaHuuveaet
TOK B Uenn nogcsetkn 1abno XKW HG1.
NoaxknueHne 3TOM LEenUM K MUHYCOBOMY
BbIXOAY EBBIOPAMUTENA  0OBACHRETCA
CTPEMNEHMEM PABHOMEPHEE pacnpene-
NWTE Har py3ky MEXAy BbIXOOaMU.

YacTora reHepypyemMoro Mukpocxe-
Mol DDS curnana F onpepenseTca no
dopmyne

F _ dPhase ey
932 '
rae Fucw — TakTosas Hactova; dPhase —
32-paspanHuil ko4 |acToTh. 3Havexmna F
U Fugix BHIDAXEHB! B OAHWX 1 TEX XE eAu-
HWLAX, Hanpumep B repuax. Mockonbky
dPhase moxeT ObiTb TONBKO LENbIM Ync-
NOM, NPU TAKTOBOM YacToTe 25 My, amc-

10 My MOXeT 3aMeTHO OTAWYETBCA OT
nonyyenHoro no ¢gopMyne T=1/F

Bonpekw pacnpocTpaHeHHOMY MHe-
HVKO O NPUMUTUBHOCTU WU HECOBERLUEH-
CTBE CUCTEMb) KOMAHA MUKPOKOHTpOANe-
pos PIC, asyx kunoBaiT BHyTpeHHen
namat U 35 kOMaHn 0Ka3aNoChL BNONHE
AOCTATORHO A8 NPOBEAEHUS BCEX Pacue-
TOB 6e3 Kaknx-nmbo ynpoLwweHnin n okpyr-
neHwn. T103TOMY TOHHOCTS YCTAHOBKK Hac-
TOTH OMNPEAEnseTCa AMWL PAIPAOHOLTHIO
BHYTPEHHUX PErvucTpo8 MUKPOCXEML
DDS, a Takxe TONHOCTBIO W CcTabwvne-
HOCTLI) 4aCTOTh! UHTErPANLHOro KeapLe-
BOro reveparopa G1.

MukpokonTponnep DD1 ckoHbUrypu-
poBaH Ka paboTy OT BCTPOEHHOra TakTo-
Boro RC-reHeparopa ¢ BHelHeh 4acToTo-
3agalowen uenbilo. TakToRas 4acroTa
gonkxra OuTe pasHa 4 Mlu. Ee moxkHo
MPOKOHTRONMPOBATE HA BbIBOAE 15 Muk-
pOKCHTpONAepa, a Npn HeobXecauMocTH
NOAKOPPREKTUPROBATE NOABOPKON ANeMEH-
ToB R3 1 C3. Ha TOYHOCTL YCTAHOBKW Bhi-
XOAHOW NacToTel npuwbopa OTKNOHEHWe
TAKTOBOW Ya2CFOTEl MUKPOKOHTRONNEPa o7
HOMMWHAN2 HE BAWSET.
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Ecnv B Tederve NpMMepHe 3 ¢ He
HaXUMAaTbh HU Ha OAHY W3 KHONOK SB1—
SB4, MukpokoHTpONnep neperineT e "cny-
WM™ PEXUM, NPK 3TOM OCTAHABNVMBAETCH
¥ €ro TakTOBLIW reHepartop. OaHako MUK-
pocxema DDS npoponxaer pabotark,
CUrRan Ha soixoae npubopa ocTaeTca
npexHUM, a XKW nokaseiBaet erc 4acro-
Ty. C Haxatrem Ha mobyto khonky paboTa
MUKDOKOHTPOMNEpa BO30OHEBNSETCA.

B reHepaTope MOXHO WMCNONL30BaTh
KaK yCTApeBLUIMA, KO LUMPOKO pacrpacTpa-

Puc. 4

HEHHBM MukpokorTpoanep PIC16F84A,
TaK 1 6onee HOBBIA, UMEIOWMI TaKoe Xe
YUCNC U Ha3HaqeHUe selBoacE PIC16F628.
MNocnepgHuy NpeanoyYTUTeNgH, TaK Kak B
HEM MMEETCA BCTPOEHHBLIA TAKTOBLIA re-
HepaTop Ha 4 MIL, we Tpebyiowmit ans
CBOgi PaboTol BHELIHWX 3NEMEHTOR. Tak
4y1o peanctop R3 u kongewcatop C3 B
3TOM CRyHae He HyXHbI, BbBoa 16 mMukpo-
KOHTpOANEPA OCTAaBAAIT CBOGOAHLIM.
Pa3paboTaHel U npunaralnTca K craTtbe
BAPWaHThl NPOrpaMmMbel Ans MUKPOKOHT-
ponnepos 060UX TUNOB.

DeTeKTop noHxkeHva HanpsxeHna DA
NOAKNIOYEH HETPAAULMOHHO — HE K BXOAY
HAYanNEHON YCTAHOBKU MUKDOKOHTpOnne-
pa, a K BXOAY 3anNpoca NPEPhBaHUA NPRO-
rpammbl INT (RBO}). B cnysae npepwect-
BYHWOLLETO, KaK NPaBUIIO, NONHOMY BBIKAK-
YEeHUIO NPUOOPa CHWXEHUA HaNPRXEHWA
NMUTaHNA MUKPOKOHTPONNEPA BMNOAHAET-
cA nognporpamma obpaboiky npepwuea-
HUsR, 3anucuieawasn B EEPROM tekyuiee
3HaveHvie 4acTtoTel. [lpM cneayowem
BKJIKOYEHWW reHepaTopa 91a vacyota dyaer
BoccTaHoeneHa. detektop PST529C mo-
XeT ObiTh 3aMEHEH OPYTUM C HaNPsKEeHW-
eMm cpabateiBanun 4,3...4,7 B. Hanpumep,
oreqecTeeHHuM KP1171CN47.

XK MT16S2Q-2YLG B HacTosliee
BPEMA CHAT C NPOM3ROACTBA, NPCU3BOAU-
TeNb pEeKOMEeHAYET 3aMeHATbL €ero Ha
MT16S2R-2YLG. MNpu  uCRoONB30BaHWN
npyrux aranorvdiex XKW (Hanpuwmep,
WH-1602) moxer noTpeGoBaTeCa OTKRI-
QUTb BLIBOA 3 UHAWKATOpa OF oBuero npo-
8002 ¥ € NOMOLLBIC NOACTPOEHHOTC Pean-
cTopa HomuHanom 10 kOm nopoGparb Ha-
npaxeHue Ha Hem B npegenax 0...+5 B,
0BecneymBaoWee HaUVYLWYIO KOHTPACT-
HOCTb M30HpaXeHUs.

NevaTHas nnata reHepaTopa ¥ €ro
Gnoka nutanua nzobpaxesa Ha puc. 3.
HexoTopuie anemenThl (Mrukpocxemss DD2,
DA2, DA3, pe3ncTopbl W KOHAEHCATOPH

Tunopazmepa 0805 ona nOBEPXHOCTHOTO
MOKRTAXA) PA3MELLEHH HA CTOPOHE NEYAT-
HbIX MPOBOAHNKOR.

Katywku L1 v L2 urAYKTUBHOCTLIO
6 MK MOXHO HAMOTaTE Nposogom MNIAB-2
avameTpom 0,15...0,2 MM Ha eppuTOBkIX
KOALLAX C HAYANBLHOM MArHUTHOW NPOHWU-
uaemocThio 100...400 v BHEWHUM Aua-
MeTpoM 5...7 MM, Hucno BuTxoB nyywe
nopoBparte 3KCNEPUMEHTAaNbHO C MOMO-
WEH MBMEPMTENA UHAYKTUBHOCTU WAK
A06MBAACE peacHaHca napannensHorc

KOHTYP@, COGTABNEHHOIO U3 KATYLIKU U
KOHOgEHCaTopa eMkocTeio 51 nd, Ha vac-
Tote okone 10 Mlu. Ha nnare npeaycmoT-
peHa ¥ BO3MOXHOCTE YCTAHOBKU MOTOBLIX
KaTylwek WHAYKTVBHOCTH B OGOPMNEHWN
LIS NOBEPXHOCTHO- [~ —— - — == ==
ro moHTaxa. KoH- ;
TAKTHBE ANOWAKY |
ANA HuX 0603HAYEHH |
L1 w L2". Opoccene |
L3 — AM-0,1. |
HekoTopbie pean- -
CTOPH, KaK nokaaaro |
Ha pUC. 4, CMOHTW- |
poBaHel HEnocpea- |
CTBEHHO HA BBIBOZAX
NEPEMEHHbIX Pe3nc- |
TOPOB, KHOMOK K ne- |
PeKnIcuaTENeH, Pas- |
MEeUIEHHBIX Ha BepX- |
HEIN KPBILLKE KopNyCa -
reHeparopa. Kow- |
neHcarop €15 co-|.
CYaBNEH W3 JOBYX
MEHbLUEN €MKOCTU,
coeauHeHHbX  na- | .
pannenero. Taxxke |
W3 ABYX Napannenk- |

HbIX PE3UCTOPOB CO- '

CTaBNEH PEe3ucTop !
R27. ! -
Tpanchopmartop ¢

T1 ponxeH pasatb i
Hanpsxenve 2x12 B -
npn Toke 100 mA. !
MNepeMeHnbit  pe- |
avcTop R14 — CN5- |
20Bb. Yeennuugarb :
ero HommuHan 6onee | . '
1,5 kOm He cneayer, |

aTo  nNpuBEAET K|

CWNbHOWA 3ABUCUMO- ‘|

CTU AMNAUTYAS Bbi- -

XOQHOrQ curHana ot | .
4acToTHI. i

Hanaxuearnme reHepaTopa 3akmoyaeT-
€A B YCTAHOBKE NOACTPOEHHBIM Pe3UCTo-
poM R4 CUMMETPUHHOID OTHOCUTENEHO
HYNst CUHYCOMAANbHOIO HAfPRXEHWR Ha
BEPXHEM NO CXEME BbIBOLE MEPEMEHHOIO
pe3suctopa R14. MNpn HeoBXOAMMOCTH
MAKCUMAJIbHYIO aMnNaUTYay CurHasna Ha
BLIXOAE (EHEpATOPa MOXHO W3MEHWTL
noabopkoit peavctopa R21, a npepnenst
PErynMpoBaHua €ro NOCTOAHKON COCTaB-
mowen — nopHopkor peavcropa R1S.

TeopeTndeckn MakCHUMarnsHan reHepn-
pyemass DDS uactora paeHa NonoBUHE
TakTOBOW. Ha npakTuke Boiwe 1/4 1akro-
BO# 4aCTOTHI HAMMHAETCA PEe3kuii cnag
AMNAUTYAB CUIRANa, KCTOPHIA B KAKOW-TO
CTENEHU MOXHO CKOMMNEHCWPOBATH, YC-
NOXHAA BRIXOAHOW GunbTp. HO Hanaxuea-
HWE reHepatopa nNpu 3TOM Takxe pesko
YCNOXHNTCA. B LLAaHHON KOHCTRYKLWKA MaK-
cuMainbHan 4acToTa Boiipana pasHoW
6 My, OaHaKo y4UFLIBaNA, MTO PAONOMO-
butenn nNPeonouMTaIT PEaNM30BLIBATL
BOIMOXHOCTU CBOUX NPMBOPOB NO Makcu-
MYMY, DpOorpaMmMa MUKpOKCOHTpoNnepa
NO3BONAET YCTAHOBUTL HacTOTY 1t 11 MIMy,
HO aMNNUTYAA N HOPMA BEIXOAHOFO CUrHa-
Na Npu 3TOM HE rapaHTURYIOTCS.

o DoRaNE o koo |
Or pegaxumy. NporpamMms! AR MUKDO-
KONTROASEROB [BYX TVIOE ¥ (Dann NeYaTHoN |
rnnare { 8 hopmare Sprint Layout 5.0) naxosanar-
| £a Ha Hawem FTP-cepeepe & apxvse 1o agpe-
cy <ftp://Hp.radio.ru/pub/2009/08/ |
| GenDDS.zip>.

Peaskrop — A. Jonrvia, rpagmea A, Jonm,
¢oro — asropa
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Tectep ana Ni-Cd n Ni-MH
aKKyMynNnaTOpoOB TUNOpa3mepa AA
H. HUCTPATOB, r. Pocros-Ha-fony

Henpuarnoii Gbisaetr CHTYauus, KOr[a, BHIE3)Xas Ha APUPORY €
poToannaparoM, OKa3sIBAETCS, STO HEeAABHO 3aPSMEHHBIEe aKKyMYy-
FIATOPbI ONEeHb ObICTPO "caparca”. IToro MOXHO uabexares, ecamn ux
IapaHnee nPOTECTHROBaTh, onpeaenns eMKocTh. [IpoBEPUTL aKKyMYy-
AATOPHI TOMOXET YCTPOHCTBO, MPEeRnaracMoe BHUMAaHMO +4uTare-
nesi. Ero ocobBeHHOCTb B TOM, NTO PE3YNbTaThl NPOBEPKN BHIBOARTCR
Ha XK nrasKkarop or COTOBOro Tene@ona.

ecTep nNPegHas3Ha€“eH gns OOHOBpEe-

. MEHHOI NpoBepkn veTeipex Ni-Cd nnu
Ni-MH akkymynaTopos ¢ HOMWHANBHLIM
HanpsxeHuwem 1,2 B. C erc nomouweto
MOXHO NoabnpaTt aKKyMyNsSTOPbl GO CXO-
XUMY NapaMeTpamMK 418 COCTaBNeHUs N3
HUX OaTapewn, NpPoBCANTE TPEHWPOBKY
HEQABHO KYNMEHHBIX aKKYMYARTOPOB WU

UCTONHUK  00Pa3UOBOr0  HAaNPAXEHWUR,
KpOMe TOro, aroT CBETOAMOA, BLINCAHAET
¢)y‘HKUMV| UHOWKATCPA BISIIOYEHWMA NUTAK0-
wlero nanpsxexus. Ha onepauvoHHbix
ycunurensix DA1.1, DA1.2, DA2.1 u DA2.2
cobpaHbl KOMMNapaTopb!  HaMNpPRXeHua,
KOTOpblE CPABHWBRKIOT HAMNPAXEHUE Ha
akkymynsTope ¢ obpasuoswiM. lMoacTpo-

ManeHBIA TOK Pa3paakn COCTaBNAET OKONO
250 mA.

Korpa akkyMyneaTop paspsavTca oo
Hanpaxenvs 1 B u MeHee, komnaparop Ha
O¥ DA1.1 nepekrQunTCsa, TRAH3WUCTOR
1VT1 oTkpoeTca, a 1VT2 3akpoeTcs, NPo-
uecc paspafku OCTAHOBMTCHA, a4 CBETO-
ouoa 1HL1 craHeT CBETUTDL, CUTHANU3UPYSA
o6 3TOM.

MockonNbKy NOCTOAHHO CNEAUTL 3a CBe-
TOOVMOAAMK HeYAOOHO, B YCTPOUCTBO Obin
BBEAEH LMDPOBOIA y3en KOHTRONA, KOTO-
Pl 1 PUKCHPYET MPOOCTIXUTENBHOCTL
Pa3PROKU KAXACTO akkymynatopa. JTot
y3en cofpar Ra MukpokaHTposanepe DD1
{PIC16F628A} v XKW ot corosorn Tene-
doHa NOKIA 3410, koTopbitt I0AKNKOHAIOT
K rHes3ny XS1.

Ana KK nramkartopa #Heobxoammo Ha-
NPSHXEHME NUTaHVS okono 2,5 B (npu Toke
ao 1 MA}, xotopoe GoOpMUpPYeTCa pesunc-
TUBHEM aenuteneM R4R5. Peawctopet
R6—R10 ob6ecneyunBaloT cornacosaHue
YPOBHEW BbIXOAHBIX CUMHANOB MUKPOKOHT-
ponnepa ¢ XK uHpukaropom. KoHgew-

i ' >+ 5B .
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Apyrve npodunaktuieckue OencTang, rae
Heobxoavma ux paspsgka Ge3onacHeiM
TOKOM. [N\ KaXAOFO M2 aKKyMynaTopoB
NPeAYCMOTPEH OTAENsHEIA WHAWKATOP
pa3pankn. NpuHLUUN pencTeus yCTROA-
CTBA MPOCT — Pas3paxan akKKyMynarop
Yepe3 UW3BEeCTHOE COoNpoTUBNEHWE 00
Hanpaxerun 1 B, KOHTPONWMPYETCA BpEMS
pa3pasku. MNony§eHHbIe Pe3ynsTaThl Bbi-
BOAATCA Ha OykeeHHo-uudposoi XK
WHAMKETOR.

Cxema ycTpoMCTEA NoKazaHa Ha pue. 1.
AHanoroBas 4acTk COCTOMT Y3 HeTepex
OAMHAKOBLIX Yanoe paspsaku A1—A4. Ha
peaucTope R1 » ceeToamope HL1 cobpau

€4HLIM PE3UCTOPOM R2 ycTanasnneaoT Ha
HEVMHBEPTUPYIOLWX BXOo[ax Bcex OV Ha-
npaxenue 1 B, COOTBETCTBYIOLLEE HANPS-
HEHWIO PAa3PAKEHHOrC aKKyMynsiTopa.

Ho noka OH He paspsaxeH, erg Hanps-
»eHve npeswiwaeT 1B 1 Ha Buixoae QY
DA1.1 HOPMUPYETCH HUIKUIA NOTMHECKMIA
ypoBeHb, NO3TOMY TpaHaucTop 1VT1 3a-
KpBiT, @ 1VT2 OTKPBIT U aKKYMyAATOP, Nog-
KJIOMEHHBIM K KOHTakTam 1X1, paspaxaer-
ca yepea peauctop 1R4 n TpaHaucryop
1VT2. B TakoM COCTOSIHAM CEETOAMDA
1HL1 He ceevuTt, 4TO CBUOETENLCTBYET C
NpPouecce paspagku akkymynstopa. fns
YKa3aHHbIX HA CXeMe INEMEHTOB MaKCu-

catop C4 (ero eMkOCTb MOXET 6uTh OT 1
go 10 mk@d) BxoguT B COCTAB GunbTPa
BHYTPEHHEro WCTOYHWKA NuTanma XK
ungukaropa. Peaowatop ZQ2 npesHasHa-
HeH ANA BCTROEHHOFD reHeparopa BHyT-
PEHHETC TallMepa MWKPOKOKTponnepa
DD1, OTCYMTHIBAKILLErO NPOAOMKMTENb-
HOCTb Paspsaku.

Mocne NoAgaun NUTAKWEro Hanpaxe-
HUSR NPOUCXOAUT UHULMaNn3aums KKK, v
€ChY OHa TPOWNa YCNEeWHo, Ha Hero
BLIBOAMTCA coobiueHre "Qk™. 3atem B
Aepxartent yCTasas/IMBaloT TecTupyemble
AKKYMYASITOPB! (WK OOUK AKKYMYASITOP) U
HAXUMAICT Ha xHODNKY SB1 "CtapT” — nau-






N
o

QPAAMO®

NMCTOYHMUKU NUTAHUA

Ten. 607-88-18

Mpuem cTaTen: mali@radlo.ru
Bonpochki: consult@radio.ru

PAOMO N2 8, 2009

i ' -7,

NNaTe U3 ABYCTOPOK-
! He ($onLrupoBaHHO-
ro CTeKnOTeKCTONnu-
t Ta TOAWMHOA 1,5...
’ 2 MM, YepTeX KOTD-
por  nokasad  Ha
puc. 3. 3gece Tak-
*€ NPUMEHEHbI pe-
3NCTOPBI  ansa  no-
BEPXHOCTHOIO MOH-
Taxa TUnopasMepa
0805, «keapuesbi
L, peasonarop ZQ1 —
: HC-495, 2Q2 —
"yacoBoin”. Mukpo-
KOHTpOSINEp ycTa-
HasAVBalOT B na-
Henb. BHewHuin Bua
cobpaHHOR  NnaTthl
710Ka3aH Ha pwc. 4.
Ha TpeTwei nnare
{C TakuMU xe pasme-
! paMun, Kak nepeas n
BTOPAsn) 3aKpenneHbl
aepxareny ans ak-
KYMYNsTOpOB. 3Ta
nnarva MoxeTr ObiTb
WU3rOoTOBNEHA U3 HE-
HONBrMPOBAHHOTO
CTEKNOTEKCTONUTA.
- L Ecnn xe npyMeHuTs
s PONBrpoOBaAHHbBIN,
TO HA HEW BLIPEIAIOT

{.Pue.5

KOHTAKTHBIE NAOLLAAKK, K KOTOPbIM K-
NansalT COEAUHUTENIBHBIE MPOBOAHWKN.
Bce TpM naatkl ¢ NOMOLLUBKO BUHTOR C ram-
KaMK U METANNUHECKUX (WK NNACTMRCCO-
BwX) CTOEK COBpaHbl B €ANHYIO KOHCTPYK-
o {prc. 5). CoeguHeHna mexay HAMKM
BHINONHEHB M30AVPOBAHHBIM MOHTAXHBIM
NPOBOAOM.

TOK pa3psigkn MOXHO W3MEHATbL Noa-
Bopkoit peanctopa 1R4 {(2R4, 3R4, 4R4),
HO er0 He cnegyeT yeenwduvBats Gonee
0,8 A. Ecnn He Tpebyetrcs cmeropasn
WHAUKAUUA PEXUMOB paboTul, TO CRETO-
avioa THL1 v pesuctop 1R2 (v aHanoruy-
Hote B yanax A2—A4) MOXHO HE yCTaHaB-
nuearb, a ceevoanod HL1 ycTanoenTb Ha
rinate. J1nR NuTanma yCTRONCTBA MOXHO
UCnonb308aTth cTabnAnanposanHei aok
MUTAaHUA C BbXOAHBIM HANpPRXeHuem
5B 1 TokoM A0 150 MA npu UCnonbao-
Banuu ceetoavonoe THL1—4HL1 wnmn
40 mA 6e3 uunx. FlopongeT, Hanpumep,
cTabunniavposaHHoe 3Y OT COTOBOroD
TenegoHa.

OrF pegaxumm. [porpamMma MAKDOKOHT-
poAnERa HaxXoRNTCH Ha Hawem FTP-cepeaepe
no  agpecy  <Hp://itp.radio.ru/pub/
2008/08/test.xip>.

Pegnaxrop — M. Hewaes, rpaguka — U, Hevaes,
boro — asropa

Ctabunnusatop ¢ Mmanbsim
MUHMMAaNbHbIM NageHuem

HanpsaxeHus
. HEYAEB, r. MockBa

JAMH M3 BaXHbIX N@RamMeTpos nocneac-

saTenbHbX CTabMAM3aTopos Hanps-
XEHUA (B TOM HUCNE M MUKPOCXEMHBIX) —
MUHUMENEHO A0NYCTUMOE HANPAXEeHUE
MEXZY BXOAOM U BLIXOAOM CTabnnnaaro-
pa {(AU...) NPY MEKCUManbHOM TOKE Ha-
rpy3ky. OH NOKaabBAET, MPU KAKOH MUHK-
MANbHOV Pa3HOCTV BxoaHOro {U,.) v Bbi-
XOAHOTO (Uawx) HANPRXEHUWI BCE NapaMeT-
pbi cTabnnnaaTopa HAXOOATCH B Npeaenax
HOpMBL. K coXaneHuio, He BCE Paavonmio-
ouTenu oOpawaloT Ha Hero BHUMAHWE,
OBLIMHO UX UHTEPECYIOT TONbKO BbIXOAHCE
HanpsXeHVE U MAKCUMAAbHLIA BHIXOAHOW
TOoK. Mexay Teém 3TOT NapaMeTp OKa3wBa-
€T CYWECTBEHHOE BANAHWE KaK Ha Kaqe-
CTBC BLIXOAHOrO HAMNPSDKEHUS, Tak W Ha
KN4 ctabunuaaTtopa.

Hanpumep, ¥ LUMPOKC pacnpocTpaHeH-
HBEIX  MUKPOCXEMHBIX  CTaBunnaatopos
cepmu LM78xx (xx — 4ucno, pasHoe Ha-
npsixenuio  cTabynnusaumm B BONbTAx)
MMHUMANBHO AONYCTUMOE HANpRXeHue
AU,...=2 Bnpu roke 1 A, Ha npakivke 310
©O3Ha4aet, 4To ann crabunmsaropa Ha
Mukpocxeme LM7805 {U.., = 5 B) vanps-
XKEHWE Ug, um DONXKHO BbiTh HE meHee 7 B,
Ecnu amMnanTypa nynbCauvii Ha BbIXOAE
BoINpRMUTENR nocturaet 1 B, 10 3Have-
tue Uy, . NOBLILLAETCA AC 8 B, a c y4eToMm
HECTaBUNBHOCTI CETEBOrO HarNpsiXeHua B
npepenax +10 % so3pactaer oo 8,8 B. B
pesynetare KN4 craGunuaatopa He npe-

BRICUT 57 %, @ npu 6ONbLIOM BuIXOAHOM
TOKE MuKpocxema GyAeT CUNLHO Harpe-
BaTLCH.

BO3MOXGHBEIN BoIXOA M3 MONOXEHWA —
NMPWMEHEHVE TakK Ha3bliBaemelx Low Dro-
pout (¢ HUBKMM MNANSHMEM HANPAXEHWUA)
MUKPOCXEMHBIX CTAaOMAN3ATOPCB, HaNpw-
mep, cepun KP1158EHxx (AU,,..= 0,6 B
npv Toke 0,5 A) unnu LM1084 ( U,,..= 1,3 B

VT1 BKAICHEH B MAICCOBYID fIMHUMIC NKUTa-
Husl, [pumeHenve npubopa C N-KaHanom
0BYCNOBNEHO PEAYNLTATAMU NPOBEAEH-
HBIX 3BTOPOM MCMBbITAHWIA: OKa3anoce, YTO
TAKWE TPAHAUCTOPbLI MEHEE CKIOHHbI K
CaMOBO30YXOEHUIO M K TOMY XE, KaK npa-
BUND, CONPROTUBAEHWE OTKPLITONO KaHana y
HUX MEHDbLUE, YEM Y pP-KaHanbHuX. ¥Yn-
PaBnsET TPAH3MCTOpPOM VT1 napannenk-
Heti cTabunuaatop Hanpaxenua DAL, Ons
TOro 4To6H NOAEBOM TPAH3UCTOP OTKPbUI-
CSl, HANPAXEHNE HA €ro 3aTBOPe AOMKHO
BbITh KaK MUHUMYM Ha 2,5 B Bonblue, yem
#a VCToKe. MNo3ToMY HeOOXOAVIM A0MN0SHN-
TENbHbIM NCTONHWK C BEIXOAHbIM HaNpsxe-
HVEM, NPEBLILLALLUM HAMNPSXEHNE Ha
CTOKE NOREBOro TPAH3UCTOPA MMEHHO Ha
3TY BENUYVHY.

TaKON MCTOHHUK — MOBLILLAKOLLWIA Npe-
ofpazosaTtent HanpaXeHns — cobpal Ha

* ¢ = Kewie 14DD1 - *
s DD1.1  DD1.2 DDt.3 IRLR2905
=) W vD1 KO5226 C60,1 mk X P

: — q )
B=—"ct VD2 H ==cs g
2|47 M x . |KB5226 R21« 47 i X
g x16 B - Ra x16B @
o C310mkx108 |, . ]

7 7C5 ¥ 3Dle‘.1 P o
47 mu x| 47 Mkx| TL431CLI

- ¥ Keoe. 7DD1 DD1 KS611A7 %25 B—I_x25 B—[

Puc. 1

npu Toke 5 A). HO ewe MeHbtunx 3Haqe-
HUIA Uy MOXHO DOBUTLCA, €CNU B Ka4e-
CTBE PEryNUPYIOLEro 3NeMeHTa VCNonb-
30Ba&Th MOUWHBIA MONEBON TP&H3UCTOP.
MMenHo O TakoM YCTpOWUCTee u noipeT
PeYb ganee.

Cxema npegnaraemorQ crabunusaropa
nokasaHa Ha puc. 1. [lonesBon TpaH3ucTop

mukpocxeme DD 1. Jlornyeckue anemenrl
DD1.1, DD1.2 cnons308aHbl B rEHEPaTo-
pe WMNYNIBCOB C 4HAcTOTOW CRefosaHus
okono 30 kly, DD1.3, DD1.4 — Oydep-
Hble; auoau VD1, VD2 1 koHgeHcarophbl
C3, C4 o6pazyloT BLINPSMUTEND C YOBOE-
HWMEM HANPsXeHus, peancrop R2 n koH-
nedcarop C5 — crnaxveaowmil punsrp.
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MeToK - "MolKHbie
NONEBLIE NEPEKIC-
qHaTeneMble TRAaH3K1-
cTopel PUpPMBl In-
temational Rectifier”
B "Pagwo”, 2001,
Ne 5, c. 45). [pu
TOKE Harpy3ku 6o-
nee 1,5.2A nHe-
00GX0AUMO MCNONb-
L 30BaTL TPAHIUCTOP

C conpovTuBheHUEM

CTKPBITOrc KaHana
He 6Gonee 0,02...

0,03 Om.

Bo wusbexanve
neperpesa none-
BOW TPAHINCTOPR 3a-
KOENNSIOT Ha TENNO-
OTBOLE, K HEMY Xe
4epe3 KU0ANDYIO-
WYI0  NpoKNaaxy
MOXHO RPUKAEUTE
nnary. BHeLuHwi Bng

Konpencarope C6, C7 o6ecneunsaloT yo-
TORuMMBYIO paboTy yCTpolcTea. BelixogHoe
HanpsXeHve (ero MUHWMaNkHOE 3Hauve-
Hve 2,5 B) yCcraHaBnmealoT NoACTpoeY-
HbiM Pe3ancTopoM R4,

JiabopaTopHbIe UCNBITAHUA MaKeTa
YCTPOWUCTBA NOKA3aNW, HTO NPU TOKE Ha-
rpy3ky 3 A U CHUXKEHWU BXOOHOIO Hanps-
*eHus ¢ 7 80 5,05 B euxoaHOe yMEHbLUA-
erca ¢ 5 40 4,895 B. ViHbiMi CNOBaMW, Nput
YKa3aHHOM TOKE MWHUManbHOE NadeHne
HanpskeHvn Al He npessauaet 0,1 8.
3to no3eonseT Honee MNOAHO MCNONL3O-
BATb BO3MOXHOCTU NEPBUYHOMO UCTOYHU-
Ka NUTaHus (BLINRSMWUTENA) W NOBBICUTL
KIMA cvabunnaatopa HanpsxeHus.

Detanu yCTYPOWCTRA MOHTUPYIOT Ha
neNaTHOM nnare (Puc. 2) M3 DAHOCTOPOH-
He (POonbLrMPoBaHHOTO CTEKNOTEKCTONUTE
TONWWHOW 1,9...2 mm. TIOCTOSHHEE PE3UC-
TOopbl — P1-4, MINT, noacrpoeyHslin —
ChNn3-19a, xonpexrcaropu €2, CB, C7 — ke-
pamuteckue K10-17, octancHee — OK-
CUAHEIE MMIOPTHBIE, HaNpUMep, cepuu TK
¢dupmel Jamicon. B cyabunusavope c
BHIXOAIHBIM HanpsxkeHnvem 3...6 B cneayet
NPUMEHATL NOSEBOWM TPAH3UCTOR C Ha-
MPKEHUEM OTKpLIRaHWA He Bonee 2,5 B. Y
Takux TPaH3uCTepoB GupMel International
Rectifier 8 MapKvpoBKe, Kak NPaBUNo, Npw-
cytcteyetr OykBa L (CM. CRApaBOYHHINA

CMOHTUPOBAHHOM
nnatel NOKasaH Ha
puc. 3.

BoixogHoe  Ha-
npsxexne ctabunu-
3aropa MOXHO NOo-
BBICWTb, OAHAKD HE
cnepyer 3abbBartn,
NTO MAKCUMASIbHOE
HaNpPsXxeHne nuta-
HUS  MUKPOCXEMBI
K&61DA7 — 15 B, a
npeAencHoe 3Hade-
HMEe HaNpPAXeHWs 3a-
TROP—MUCTIOK MNOne-
ROrO TPAH3UCTOpPa B
6onblMHCTRE CAy-
4aeB He NPEeBbILLAsT
20 B. Moatomy 8
noaoBHOM cnyyae
cneayer NPUMEHUTL
NOBLILUAICLUMIA Npe-
obpazosarens, CO-

VD3 1N4006

XP1 FU10,25A -T%—'K“'Gd
BT €9 220 vk x25 B
o VDS
S5VE20
8 175 K %ory ‘
t * C10
/ "Fmo MKX25 B
¢ VD4 - K'-"C1
1N4006

Puc. 4

BpaHHbIli N0 UHOK CXeMe (Ha BNEMEHTHON
bHaze, gonycxawwen 6Gonee BLICOKOE
HaNPAXEHUE NUTAHWS), W OrPaHVYNTL
HAaNPSXEHVEe Ha 3aTBOPE NONEEOr0 Tpak-
3UCTOPE, MOAKIIOYVE MAPaANNEntHO KOH-
nencatopy CS ctabumamtpoH € CooTBeT-
CTBYIOLLWMM HaNpRXeHUeM cTabnnmsauvn.

Ecru crabunusaTtop npeanonaraetca
BCTROMTb B MCTOMHUK MUTARUA ¢ MNOHKU-
xawwum TpaHcdopmatopoMm, To npe-
ofpaszosaTent HanNpPRXeHn (MUKpocxemy
DD1, guogon VD1, VD2, peanctop R1 n
xoHaeHcatopbl C2, C3) MOXHO WCKNO-
4YATb, @ "OCHOBHOW® BHINPAMUTENL Ha
anoakom mocte VDS (pme. 4) nononHuTe
YABOUTENEM HaNPAXeHUR Ha Avcaax VD3,
VD4 v konaeHcarope C9 (nymepauma one-
MEHTOB NPOAONXKIET HAYATYIO Ha pue. 1).

Pegaxrop — B. Qponos, rpagmxa — 8. Qponos,
¢oT0 — asropa

—

( OBMEH onbiToM )

OrpaHuyutens
O6pocka Toka npwu
BKNIOYEHUU naMnbl
'HaKanuBaHus

E.'E. LUTEMNEHKO,
r. CeBepogoHelK
Nyranckoii 06n., Yxpansa

ycrpoﬁcreo, cobpaHHOe NG Cxeme,
NoKa3aHkoy Ha pMe. 1, 3aa0epxuBaeT
nopady Ha namny NOAHOIC HANPRXEHWR
a cetn npubnnantensHo Ha 0,2 ¢ — npo-
ACNXUTENBHOCTL 33PR0KWU YCTAHOBNEH-
HOMC B HEM KOHAEHCATORA. 3TOr0 BNOAHe
[0CTaToyHO ana 3G EPeKTUBMOro orpa-
HUUEeHUR GPOCKa TOKA YEPE3 XONOAHYIO
cnnpans namnbl. OCTaToNHOE NaaeHue Ha-
NESAXEHWA Ha OrpaHuunTEne — oxono 5 B.

ELT vo1 1Ng007
[

°\° KEL1 | o—Bt—von
R2o—"]-o
19
o RTT
2208 o Fo
RS QD e o
0y.9 00k VT1
>% 6o
i3 Y »
Puc. 2

MepBoHa4aNnbHO HECKONLKO 3K38MNNA-
| poB orpaxmnumuTens Heino cobpako c npu-
MeHeHueM pesnctopos MINT-0,5, Tpau-
sucTtopa KTS40A, guona KA105b6, cumu-
E cTopa KY208I. B ganbHeliwem | nepewen
Ha ManorabaputHue getanu, TUnbl KOTo-
PbX YKA3aHbl HA CXEME, W PE3UCTOPHI
MEHDbLUEW MOWHOCTH, B TOM YUCne npen-
HAZHAYEHHBIE [N MOBEPXHOCTHOIO MOH-
Taxa. Takoli BApUaHT OrpaHutMTENA MOX-
HO CMOHTMPOBETE Ha MEe4yaTHOW nnare,
M30OPAXEHHON Ha pre. 2.

Npu mowHocTK namnel EL1 Gonee
100 BT cumunctop MAC3I7 Heobxoanmo
sameHvTe Gonee MoluHbM BT137 wnn
| BTA12-600. Ecnun Takoin TupncTop cHab-
JUTb TENNOOTBOAOM, a8 BMECTO TPaH3W-
ctopa MJE13001 ycranoewTe MJE13003,
AONYCTUMAA MOLLIHOCTb HAMPY3KW AOCTUr -
i HeT 2 kBT. EMKkocTb koHgeHcaTopa C1
| MOXHO yBennanTs 0o 470 med.

Bce WBroTOBNEHHLIE OrpaHNMuMTENN
i paﬁoravor 6e30n<asno yxe 6onee 'rpex ner.
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PAZINO Ne 8, 2008

Tanmep Ha MUMKPOKOHTpORNNepe

C. LUNLLIKNA, r. Capos Hmxeropogcxos 061.

BHUMBHWIO yuTaTENCH NPEANAraeTcs TaiiMep ¢ 00paTHBIM OTCYE-
TOM Bpemeun Ha Ba3e MUKPOKOHTpoanepa. ABTop noapobHo

RNOACHACT anropuTm ero paboret.

paccMaTpyBagMoM TaviMepe npegy-

CMOTPEHQ ARa pexuma obpaTtHoro
oTcHETA UHTEPBaNoOe BPEMEHW ANUTENb-
HOCTHIO OT 1-0 10 999 MuRYT MAn Takoro
¥€e wucna cekyHa. Cxema yCcTpOUCTBRa
NpeACTaRNeHa Ha pUcyHke. B Hem ume-
ercs BuikmovaTens SAl, € MOMOLLBIO KOTO-
poro 8eMpaioT, B KAKMX SANHULAX, MUHY-
TaX MK CekyHaax Oyaer BecTMCb CYerT,
kHOMKKM ynpasnedna SB1—SB3, Tpexpas-
PAOHLIM CBETOAUOOHbM uRoukatop HG1
{pazpan coteH) — HG3 (paspna eauHAL).
MNocne BkNKOHYEHUS NMWTaHnA Taimepa RC-
uen R2C3 dopmupyeT vmnynbc, ycra-
HaBNUBALWMY MUKpekoHuTpannep DDI1
{AT90S2313-10PI) B ICXCLAHDE COCTOAHME,

Mpn yCTaHOBKE NPOAONXWUTENLHOCTU
QOPMUPYEMON BHIZCPXKN KAXKABIM HaXa-
TUEM H2 KHONKY SB1 (A) NOKaaaHWa nHAW-
KaTopa yBenuyMBaIOT Ha eavHuuy. Ecan
YOEPXUBATbL 3TY KHOMKY Haxatoin Bonee

BbIBEASHHOE HA MHOWKATOP, KaXAYID M-
HYTY WM CEKYHAY YMEHbLLUAeTCa Ha €au-
HULy. JecATUYHan TOYKa B pa3psae eou-
HUL, MUIraeT ¢ nepnoaom 1 c.

Kak Tonbkec nokalaHusi uHavKaTopa
JOCTUrHYT HYNA, HWU3KWIH YPOBEHL Ha
Bhixoge PD6 BHOBb CTAHET BLICOKUM, YTO
NPYBEOET K BEIJIOYEHUIO WCNONHUTENb-
HOrO YCTPONCTEa. Kpome Toro, B pexume
0TCHETa MUHYT B 3TOT MOMEHT Ha BLIXOAE
PD4 6yget copMUMpORaHa MMNYNbCHAS
noCheNOBATENBHOCTL  ANUTENBHOCTHLI)
60 C — Dpo3BY4UT 3IBYKGBOM Curkan.
3arem npubop BOIBPATUTCS B UCXOAHOE
COCTORHMKE.

Ans QOCPOYHOrO 33BEPWEHWA Bbi-
epxky Ha KHONMKY SB3 crepyer Haxartb
ewe pa3 — UCNONHUTENbLHOE YCTPORCTBO
ByneT suKNIOYEHO. 4T00E CHOPMMPOBATL
HOBYIO BHOEPXKKY, HEOOXOAWMO 334aTk ee
NPOAOIMKUTENBHOCTE 3AHOBO.

Tpanauctopb VT 1—VT3, ynpasnaemee
curHanamm ¢ eeixonos PDO—PD2Z, nooye-
PEAHO COEAMHRAIOT C MCTOMHUKOM MUTAHNA
obwme anoaw uxaukatopoe HGI1—HGS,
41O TpebyeTca ANy OPraHn3auun qUHamu -
HECKOW MHOVKALMN.

TaktoBas 4acTCTa MUKPOKOHTPONNEPA
DD1 3apaHa kBapLUEBbIM PEICHATOPOM
ZQ1 pasHon 10 MMy,

3arpyxaeMan B MUKPOKOHTpONnep
TanMepa nporpaMma, WCXOOHBIA TeKCT
KOTOPON MMEETCH B NPUNOXEHUU K CTATEE,
COCTOUT N3 TPEX OCHOBHBLIX 4aCTEN: MOay-
N9 uHUUmManuaaunwm {metka INIT), ockoe-
HOro GeckoHeyHoro yukna (Metka SE1) n
o6paboTinka npepeiBaHMs OT Talimepa
T/C1 (meTka TIMO).

OHa HauMHaeT cBo paboty, wHUuwa-
NU3VPYS PErvcTPbl, CHETYUKKU, CTEK, Tan-
mep T/C1, CTOPOXEBOW Talmep, NopThl
BBOAA—BLIBOAA. 10 3aBEpLISHVWM NHULMA-
AW3ALUMYN HE UHOMKATOP BLIBEAEHO YUCHO
001, BCE ASCATUNHBIE TOYKU BBIK/IKOYEHH,
Ha Buixofe PDB ycTaHOBNER BHICOKWA YpO-
BEHb, MO3TOMY UENb WCNONHUTENBHOIO
YCTPOWMCTRA Pa3omMKHyTa. OTCueT BpeMeHn
OCTaHOBfEH.

3apaua GOPMUPCBEHNS TOUHBIX MHTEP-
BANOB BPEMEHW AAUTENBHOCTLIO 1 ¢ pe-
WEH2 C NOMOLLBIO NPEPBIBAHWI QT TalimMe-
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3 ¢, 3HAYEHWE HA WUHOMKATOPE CTAHeT B
KaXAYO CeXYHAY YBEMHMBATLCS Ha 5 eav-
HULL (MUHYT Mn cexkyna). Knonka SBZ (V)
LelcTeyeT aHanoru-Ho kHonke SB1, Ho
3IHAYEHVE Ka WHOWKATOPE He YBENnWyuea-
ertcq, a ymenbwaetcs. Mo aocTuxeHuu
3HaveHwn 999 vnn O ganbHelviwee nwame-
HEHWE NOKAJdHWIA B COOTBETCTEYIOLLYK
CTOPOHY ABTOMATUHECKU GNOKUMPYeTCA.
Buibpae sviknwuarenem SA1, B MUHY-
Tax MAKU B cekyHAax BygeT OTCHNTHIBATLCA
BPEMS W YCTaHOBMB KHonkamn SB1 v SB2
HEOHX0AUMYIO NPOACMXUTENBHOCTE BbI-
AEPXKKN, Cneayer Haxarte Ha KHoNky SB3
{C). C 310r0 moMeHTa HaunHaeTea pabora
TariMepa — BbICOKWIA YPOBEHL Ha BLIXCAE
PD6 MUKPOXOHTRONNEPE CMERAETCHA HU3-
KWM, MOAAETCA HANPSKEHWE HA UCIONHK-
TENbHOE YCTPOWCTBO, NOAKNKYEHHOE K
paswemy X2, 0 4em CUrHANMANPYET HEQHO-
san namMna HL1 (co scvpoeHrbiv 6annacr-
HbIM PE3VCTOPOM), M HauYvHaeTcs obpar-
HbIll OTCYET 3aAaHHOro BpeMeHn. Yucno,

Y3en ynpaeneHua UCnoOnHATENbHBIM
YCTPOWCTBOM cOBpaH Ha TBEpPAOTEANLHOM
pene U1, uanysawmi guog KOToporo
coefuHeH C BbiXOAOM PD6& MUKPOKOHT-
ponnepa. bBnarogaps atomy pene uenw,
CBA3aHHbIE € ceTbio 220 B, naonnposaHb
OT ocTaneHbIX uenev Tavimepa. MNeeso-
InexTpUHeckuA nanyyarens HA1, noagio-
WNA 3BYKOBOWM CWIHARA OKOHYaHWUA Bhi-
OEPXKN, NOOKNYEH K Beixoay PD4.

Ha Buixopaax nopta B MukpokoHTRON-
nep DDt popMUpyET CUrHansl, NoCTynNaw-
LME HEPE3 TOKOOrPAHNHUTENSHHIE PE3UC-
TOpe R4—R 11 Ha KAaTOAK 3NEMEHTOR CBE-
TOAMOAHEIX uHankaropos HG1—HG3, u
CUrHanel, UCNONL3yeMbiEe AR Cnpeaene-
HWA COCTOSHKMA kHOMok SB1—SB3. Bro-
pHE BBLIBOALI BCEX KHONOK COEAVHEHDbI
BMECTE U NoaxkmoueHs k xoay PD3 muk-
pokoHTponaepa. Auoagw VD1—VD3 npe-
[OTEPALURIOT 3aMbIKaHUS MEXAY NUHUAMA
nopta B npn cgHOBpEMEHHOM HaXaTuu Ha
HECKONBKO KHOMOK.

pa T/C1, 3anpockl KOTORLIX CNEAYIOT YEPe3
kaxabie 3,8 Mc (1/256 c). Mx nopcynTuiea-
eT ¢ueTunk B pervctpe r2s. C nomowsio
CHETUMKE, OPraHM30BAHHOIC B perucTpe
r21, GopMUPYETCS MHTEPBAT B 1 MUH.

B rpouecce oBpaGorku npepeiBanui
NOOU3BOARTCA TaKKe CMeHa oTabpaxae-
MOro Ka MHAWKATOPE paspaaa v npeobpa-
30B2HWE ABOWMMHOMO 3HAYEHWA UWPPbI,
BbIBOAVMON B 3TOM pa3psaie, B "CeMucer-
MEHTHLIA" koA, KpoMe TOro, BRiNONHAETCA
OAPOC COCTOSIHUA KHONOK, (rOpMUpYIOTCS
CUrHanbl ynpPaeneHus OnNTO3INEKTROHHBIM
pene n 3BYKOBLIM CUMHANKM3ATOPOM.

B naMRTN gaHHbIX MUKPOKOHTRONNEpa
¢ anpeca $060 no $062 opraHuaosaH
6ydep, XPaHALLUMIA 3HAYEHME OCTABWEero-
€A [0 3aBEPLUEHUA BbIAEPKKU MHTEPBANE
speMenn. UMeHHO 13 Herc nporpamma
oGpaboTkm npepuoiBanua OepeT umdpsl
ANA OMHAMWHECKOrQ BLIBOAA HA WHAWKA-
TOR. NpK HaXAaTUKM Ha KHoNKy SB1 xpann-
weecs B Gydepe 3HaYeHVe yBEANYMBAeT-



cA Ha eguHvuy. OaHOBpPEMEHHO 3anyc-
KaeTCa CHeTYWMK CekyHa B perucrpe ri.
Ecny kHONKA YOEPXMBABTCA HaXATOW
Gonee 3 ¢, 3HayerHve B Oydepe HaumHaeT
YEEAUYMBATECS HA €AuHULY NATe pa2 3a
kaxayl cekyspy. NoacueTr uHTepeana
BPEMEHW, B TEYEHME KOTOPOTO NPOMCXO-
AUT 3TO yBENWYEHUE, OPraHUM30BaH B pe-
rucTpe Q. lNocne oTnyckanya KHomnku SB1
cueTunku B pernctpax r1 n 10 obrynsiorea.

CoBeplwieHHo aHanorudHbM 06pazom
opraHuaceana o06paboTka HaxXaTtuh Ha
kHONKY SB2, yMeHbwawwmx 4vMcno 8
Oydepe. CHETIMKU BRPEMEHU ANS 3TOW
KHOMKKM HAXCAATCA B PETUCTPAX r3 U r2,

B npouecce OTcYeTa 3agaHHON Bbi-
nepxku wmcno 8 Bydepe pekpeMeHTupy-
€TCH (YMEHBWAETCA HA efWHMUY) KaXByio
MUHYTY WM CEKYHAY B 3aBUCVMIMOCTM OT
nonoxeHua sulknioyarena SA1. Yuture,
HTO NP NEPEBOAE €0 B APYroe NOAOXe-
HWE 00 3aBepPIEHNA 334aHHON BEIAERXKA
COOTBETCTBEHHO UAMEHWTCS NEepUoR, pe-
KPEMEHTUPOBAHWA,

B perucrpe r22 xparutca AROMHMHLIN
KOA C eauHUMLER B paapage, cooTteeT-
CTBYICIUEM  BKAICHEHHOMY B A@HHbIN
MOMEHT paspaay uhgukatopa. Mpu uku-
UMANM3aumMmM B HEro 3anucLIBAETCA
00000001 {sknoveH uHgukaTop HG3), a B
perucTR Y — HauanbHui appec Gydepa
{$060}. Mpu kaxnom Bblaose NpoLEnypPb
06paboTkn nNpepuBaHKA COAEPXUMCE
pervcTpa r22 casvraeTes Ha OAVH paspan,
BNEBO, @ PerucTp Y MHKPeMeHTUPYETCH.
MoHATHO, ¥TO KaK TONbKC €OMHULA B pern-
cTpe r22 HyaeT CABVHYTA B TRETUI pa3pas,
(NpoMpeHs BCE MHAWMKATOPHI), PerucTpbl
r22 1 Y cnenyeT nepesarpy3nTb, BOCCTA-
HOBUB B HUX MCXOOHLIE 3HAYSHUA.

Ha spems onpoca COCTORAHWA KHOMOK
SB1—S8B3 BCe MHAMKATOPB BHIKIIOHATCS,
a Ha suxogax PBO—PB2 mMuxpokoHTponne-
pa dopMUpyeTcs koA, “Herywmn Hone'.
QbHapyxve HMakuii yposens Ha Bxoae PD3
M 3Has, Ha Kakom u3 Beixogoe PBO—PB2
YPOBEHb B fIaHHLIA MOMEHT HU3KMA, Npo-
ueaypa obpaboTku NPEepsIBaHVS NPUHUMA-
€T PeLLeHne O TOM, Kakas KHOMNKA HaxaTa.

Bcs nporpamma 3aHMMaer  Okono
670 Gant namATKM NpPOrpaMM MUKPOKOHT-
ponnepa.

Tarimep cobpad Ha MakeTHOW nnare,
NOMEWEHHON B NAACTMACCOBLI KOPNYyC,
Ha NEPEAHIOID NAHEAb KGTOPOr O BLIBEOEHD!
mHaukaropsl HG1—HG3, kHonku SB1—
SB3, ebikntovaTens SA1 M HEOHOBAA namna
HL1. NoTpebnaeMbii 0T MCTOYHMKA Hanps-
xeHua 5 B 1ok He npesbiwaer 100 mA.

MNeesoanexTpusecknii  nanyvarens
HPM14AX MOXHO 3ameHuTo Ha HPA17AX
van HPA14AX. BMECTO UHOUKATOPOSB
HDSP-F501 noacigyT U Opyrve CBETO-
AVOOHBIE CEMW3NEMEHTHBIE WHAWKATOPDI
¢ 06iluMun aHofaMn. MHAWKETOPHYIO Nam-
ny N-702R co BCTPOEHMHBIM PE3NCTOPOM
MOXHO 3aMeHWTb OOBIMHOWM HEOHOBOW
AAMMNOW, BKIKHYUE NOCAEAOBATENbHO C
Hel peancTop HomuHanom 200...560 kOm
M MOLWHOCTLIO HE meree 0,25 Br.

Or pegskyimn. (IpOrDaMMa MUKDOKOHT -
PONNEPA, B TOM YHCE ©€ NCXOfHbIN TEXCT ¢
KOMMEHTAPUIMN UMEETCR Ha HaweM FTP-
cepsepe no agpecy <fp:/fip.radio.ru/
pub/2009/08/novt.zip>.

Pepaxrop — A. fom u, rpagvxa — A, Jonrwi

C OBMEH ONbITOM

MHJJ,MKaTOD HanpaXxXeHusa
Ha CBEpPXbApPKOM CcBeToaunoae
A. BYTOB, c. Kypba Sipocnasckoii o6n.

H peanaraic MHAWKATOp CEeTEBOrQ Ha-
npsxeHna 6e3 namn TNeLero pas-
pPARA UAM KENPU3HbIX UHAWKATOPOB HA
XNOKNX KpucTannax v patortaowwii bes
ucTouHmka nutanma. OH cobpan no cxe-
Me, NOKa3aHHOW Ha PUCYHKE, 1t COCTOUT
M3 MeTannuueckoro wyna X1, coeawn-
HEHHBIX NOCNEAOBATENLHO TOKOOrpaHu-
yUTEALHBIX pesucTopoe RI—R3, mac-
TOBOrG BbINpsaMuTens Ha guogax VD1 —
VD4, ceepxbapkoro ceetroavona HLI1,
3axumMa X2 tuna "kpokoaun” Ha OAnH-
HOM npoBeoae » ceHcopa Et C 3aluTHBIM
pe3vcTopom R4.

Hanuuue Tpex peawctopos R1—R3
CHUXAEeT NPYNOXEHHOE K KaXaomy w3
HMX HANPAXEHWE, YMEHbLasa Bepo-

R1 R2 R3
330k 330k 330Kk
T o B B

X

o

VD1-VD4
KA5124

X2 /
% 7 HL1
by e

ATHOCTE NPOBOR MEXAY BEIBCOAMU NPU
CAYYAVHOM MNOAKNDYEHUM LWyna K
WUCTOYHUKY BHICOKOIO HANPSAXEHWA, WME-
IOWEMYCA, HANPUMER, B8 Y3ne CTPOYHON
pasBeprky TENEesn3opa UM MOHUTOPA.
MOCTOBOI BbIDpAMUTENL NO3BOIRET
nponyckate vepes ceetoauon HL1 obe
NONYBONHBI NEPEMEHHOrC TOKA, 4TO YBE-
NVYUBAET SPKOCTEL CBENEHUs. PeaucTop
R4 npegoTepallaet NopaxeHUe 3NeKT-
PUNECKMM TOKOM NPU NPUKOCHOBEHUN K
cevcopy E1, ecan wyn X2 owuwbo4no
NoOOKNIOYEH HE K HENTpanbHOMy, a K
¢aavomy npoecay cetv. Oas ypobetea
3TOT Wyn XenaTenbHo ¢Aenats CTCo-
E€AVHAEMbBIM.

"lyBCTBMTGJ'IbHOCTb WHOWMKaTopa Cco
CEETOAMOAQM YKA3AHHOMO HA CXeMe
TUNA QOCTaTONHO BbICOKA, 4TOOH €ro
cBeyeHue ObiN0 XOPOWO 3aMeTHO B
OCBELYEHHOM NaMnamu HakanuBaHUS
KOMHaTe, Koraa wyn X1 nogknwyeH Kk
“¢aze” 220 B, a maneu onepatopa
nexur Ha cencope E1. B nem#oro
3aTEMHEHHOM MOMEWEHUY CBEeYEHUE
CBETOAMOAE XOPOLIO 3aMETHO, €Cnu
BCEr0 NWs NPUKOCHYTECA ABYMA Nane-
LaMKM K U30NRAYMY NPoBsoda, MOyLero K
“kpokoamny” X2. Ytober ceeveHue Beino
BUAHO NyYile, CBETOANOSL MOXHO NoMe-
CTUTb B HEGONBLWIOW UMNWKAP, CBEePHY-
Thill M3 YEPHOIN YNAKOBOYHOM HyMaru ana
doToMaTepnanos.

Npu pasmewermn getanen nHauka-
Topa B KoOpnyce OT OTBEPTKW—
VHOWKaToOpPa C HEOHOBOW NAMNOW BLIBO-
ae pesuctopos R1-R3 obBpeszawTt ao
OCHOBAHUA, METANAUYECKUE KONMAYKK
Ha TOPUax Pe3UCTOROB 3aYUILANT U
06nNYXNBAIOT. MOXHO CNasTb WX TOHKWM
NIPCBOACM W NOCNE NOMELEHNA B
OTBEPTKY 3aNuTk NARAMUHOM UNIK NPO-
CTO CKaTb CTONBUK PEINCTCPOB NPYXU-
HOW.

Avopel KA512A MOXHO 3aMeHMTb
APYrMMK ManorabapuTHeIMK KPEMHUE-
BeIMU, Hanpumep, cepuin KO102, KO103,
KA522, 1N4148. CeeToamoa MOXET
BeiTe NcBbM - M3 ManorabapuTHbIX
ceepxvapkux csetoguonos. lNpasga,
NPOBEREHHBIE aBTOPOM CBETOOWOAb
cepun L-1513 KkpacHoro W CcuHero
CBEYEHUR NOKa3anu 3aMeTHO XyOowue
peayneTatel, vem Genelld, TMN KOTOPOrO
YKA3aH Ha CxeMme.

CnegyeT yNUTHIBATL, NTO MHOMUE
CBETOBMOAL BHCOKOW SPKOCTN NOABEP-
xeHb OBICTHON Aerpanaunn, BuIPaXaio-
LEWCH B 3HAUUTENBHOM CHUXEHWIU CBe-
TOOTAGYY YKL Yepe3 HEeCKONbKO COoTeH
YACOB IKCNAYATALUN NPV HOMUHANBHOM
{20 MA) npamom Toke. Noatomy xena-
TeneHo, YTobBK cBeTOAMOA BB HOBBIM,
He paboTaBwuM ANUTENBEHOE BPEMA B
TAXENOM pexume. B paccmarpusae-
MOM VUHOWKATORE TOK Yepes CBETOAMOA,
npv NpPoBEPKE Hanpaxewus 220 B ne
npeswicnt 230 MKA, Tak 410 aerpaaa-
UMW MDXHO HE OnacaTtbCH.

Neperpes ceeroavoaa npu nakke
TOXE MOXET NOHW3UTL Er0 CBETOOTAAYY,
NO3TOMY NasATh BLIBOAK CNEAYET Ha pac-
CTORHUU HE MeHee 15 MM OT kopnyca,
ofecneurBan 3pdekTueHu OTBOG
TENNA, HANPUMER, NUHUETOM C NAOCKU-
nMu ryokamu.

3101 NPUBOP MOXET CRYXUTL NHAM-
KATOPOM HE TONBKO HAMPAXEHUS B CETH
220 B, no v nwboro Apycoro nacto-
AHHOMC WAW NEPEMEHHOrC HANPAKEHUR
e wHTepeane 8... 1000 B. 3axum X2 npu-
COeAUHAT K OARHOMY W3 BbIBOAOB
MCTOYHVKA NPOBEPAEMOro HaNPAXe-
HW8, wynoMm X1 KkacalTcs BTOPOro
eeiBoga. CeHcopom E1 B 3TOM Ccnyyae
NONB30BATLCH HE PEKOMEHAYETCH.

YCTPOUCTBO NCCAYXKMT ¥ WHONKATO-
POM YTEYKM HANPAXEHUA CETU HA HE3a-
3EMNEHHBIN KOPMYC ¥Kakoro-nubo anex-
TpoHKOro npubopa, ecnn wyn X1 nog-
KNIOYUTE K KOPNYCY KOHTROAUPYEMOro
anrapara, a 3axuM X2 — K WiHe 3a3eM-
nexuna. Ains 6onbweit SpKOCTU CBEYEHUA
pesuctopel R1—R3 B 3TOM Cnyusae
AyHwe 3dMEHUTb OAHWUM pPe3ncTopom
220 kOM, 2 BT

Penaxrop — A, Joarui, rpaiwa — A, Jonrit
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AopaboTka pa3bemMoB
KOMNbIOTEePHbLIX ONOKOB NUTaHUA
A. BYTOB, c. Kypba Sipocnascxoii o6n.

i J pY 3kcanyatauvin nepcoHanbHOro

KOMINBIOTERA, B KOTORLIN ObINg ycTa-
HOBNEHO HECKDJIBKO XECTKMX UWCKOB, CO
BPEMEHEM CTanu nNoReNaTbCa Henpu-
ATHBEIE annapaTHele AehEKTbl, BRIPAXKAKD-
LMecCn 8 TOM, YTO BPEMA OT BPEMEHW
“nponagan” TOT wAnM uHOW panck. OT-
MENEHS! TAKXE CNy4au NOPYM HAXOAALWEIA-
cA Ha auckax mHgopmaumun. pudnHy
ONUCAHHLIX NPoBneM  yaanoCh HANTWU
NMVWb YEPEe3 HECKOMbKO NeT.

OtBeT HA 3TOT BONPOC NOMOTr AATb
OOMAWHWIA  NPOBOAHON  TefeOHHBIA

. E—— o am— W WE——

- e -

annapaTt. Mpy CHATUW TPYOKN BO Bpems
pasroBopa B TenegoHe cian ChbileH
CUNBHLIA WOPOX K TRECK MPU MNOKA4YUBa-
HWU BUTOrO WHypa. YcTpaHuTe Aedekr
yAaNoCh TONBKO MOCNE TOFO, KaK LWHYP
TPYOKM £ NOOKMOYWA K annapary Narnkon
B KOMNBIOTEPHHX Onokax nutaHua
UCNONL3YIOT WHYPH € pasbeMamu pvp-
Mbl Molex. B Hx {M MHOrMX Opyrux) KoH-
TaKThl COEAWHSAIOT € MPOBOJAMKN METO-
AOM 0OXUME Ny4Ka MELHBIX NPOBOAHU-
KoB. CO BpEMEHEM KAUECTBO OBXUMHOIrO
KOHTAKT& YXyIWAeTCa, W KOMNETEPHOE

o6opynosaHve HauuHaeT patoTate He-
CTabnABHO.

Y1obk yCTpaHuTe NoAobHbE aedekTb
paz ¥ HaBceraa, KOHTaKThl € NOMOLWbLIO
TOHKQM OTBEPTKM MOOYEREIHO BHITACKMU-
BAKT V3 KOPNYCa padbema, MecTo 06xn-
#Ma NPONAMBAIOT U BCTABASAKIT HA MECTO.
lNMocne NpPOoNaMky KOHTAKTOB BCEX pPalb-
emoer pedext Gonee He NOBTOPANCS.

Ananornuno Gblna BoCCTaHOBNEHa pa-
BOTCCNOCOOHOCTL APYTOro KOMNLIOTEPa, B
KOTCPOM YCTAHOB/IEHH TPW XECTKMX ANCKA
¢ nHTepdercom SATA . ECnu y BaC BOSHMK-
HYT TPYAHOCTU ¢ pastopkoi n NOCNenyo-
we# cOHOPKOW MUHMATIOPHOTO pas3bema
nutaHuR SATA | TO HYXHO NPOCTO NPUNANTL
FAONONHATENLHBIE NPOBORA K MEeYaTHOMN
NAATE XECTKOro AMCKE U COeOuHUTh KX
Mankon ¢ NpoBoaamu BRoka NUTaHUA.

Penanrop — f1. lomaxvie

Me'ron, KpenneHus

MexXaHUN4YeCKUX y3/10B
C. EBAOKMNMORB, r. Huwknnii Hosropogn

‘\I Horme paguomoburenv, ocobeHHO
1 HaumHaWwme, W3roTaBnMBan CBOU
KOHCTRYKLMU, CTANKUBAKOTCA C TPYLHOCTSMU
MEXaRMYECKOro Kpennermns Gansinaxenen,
Neperopoaok BHYTPW KOPNYCa, NEYaTHLIX
nnar 1 APYrux y3noe. U3gecTHO HeMano cno-
coB0B MEXAHUHECKOTO MOHTXa RETane, 1
KaXAabld M3 HUX UMEET CBOW KAK NONOXK-
TeleHbe, Tak ¥ OTPUUATENbHEIE CTOPOHDI.

B pesynbrare anurenbHbeix npob u
NOWCKOB B 370 obtnactu Bbin HailaeH, Kak
MHE KQXETCH, ONTUMENbHBIA KOHCTRYKTUB-
HblA BAPWMAHT, KOTOPLI NO3BONSET naxe
HaYMHALWEMY paaUoIIOBUTENI0 HAEXHO
N TEXHONOrM4ECKW NROCTO PEeannioBarth
MEXaHVHECKDE KpenneHne.

OcHoBow yana cnyxar 7pybuaras
3aknenka C sHeWwHnM avamMetpom 4,8
AAMHOM B MM 13 ANIOMIMHUEBOIO CrNasa u
raika M5, xenarenbHO OLMHKOBAHHAA WU
XPOMUPOBAHHAENA. Takme 3aknenku npeaHa-
3Ha4YeHbl ANA YCTAHOBKM HA MECTO Coeam-
HEHMS € MOMOLLBI0 CNELManV3npoBaHHOro
MHCTPYMEHTA — 3aknenoynuka. OHu Oor-
BaKT 06bMHO B NpOAaxXe NOoMTU B NI0DBOM
XO3IAUCTBEHHOM Maras3wHe. B accoptu-
MEHTE eCTb 3aKNEerku AMameTpom ot 3 o
6 MM 1 LHOM OT 6 00 20 MM,

3aknernka cocTouT u3 ABYx 3NeMEHTOR —
BTYNKWU W BHYTPEHHETO CTEPXHSA C Wapoot-
PA3HOM WNSANKOW. SIerkuM yaapom MonoT-
Ka YNanstoT UEHTPAaAbHBLIA CTEPXEHb W

NoNy4aloT 3aFOTOBKY CTOMKWU G151 MEXaHW-
4Yeckoro kpennenun. Bubop mnopasmepa
3aKnenku 4,8x8 mm oBycnoBneH BHYTPEH-
HVM OWAMETPOM OTBEPCTMR, PAaBHbLIM
2,5 MM, 4TO NO3BOASIET HApPe3aTb BHYT-
PEHHIOK pe3rby M3.

Ang yBENUYEHWR CCERON ANMHL Byay-
Wero ysna npowie BCerc WUCNonbL3ceaTh
craHpnapTHyne rainky MS, paccesepnewHyio
cBepnoM gwametpom 4.8..5 MM, uK
Habop waitt Tpebyemol BuicoTw. laiiky
HAAEBAKOT HA 3aKNENKy — NONy4aem 3aro-
TOBKY Y3na, Ha3bIBEEMOr0 HEBBINAKAIOLLEN
raiikor. Ero BctaBnsT B 0TBEPLCTUE NpU-
KPEeNNAeEMON AeTanvt U C MOMOLLEBIO KEpHE-
Pa M MOMNOTKA PA3BANbLOBLIBAKT XBOCTO-
BWMK 3aknenku. Bmecto kepHepa yaobHo
BOCMNONb30BATECA HAaGOpPOM  CTANbHBIX
LWAPKWKOR OT PasHbiX LLaPMKONOALUMIHN-
koB. Pe3bby MOXHO Hapeaave kak nocne
pa3BanbLOBKK, TaK ¥ 3apaHee, nNpu 3ToM,
BO3MOXHO, NOTpebyeTcy B 3aknioyeHue
"NPOrHarh" pesbby YUCTOBEIM METHUKOM.

' _stz;wn m;; —Tﬂ;!;atun
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LI.I Kana u3 d)on b
A. TPULLINH, r. Komcomonbck-Ha-Amype

7 AXABM paauoniobuTens paHC WM No-
30HO CTANKMBRETCA C© Heobxoau-
MOCTBIO UATOTOBNEHWA WKANH — K U3Me-
pUTENBHOMY NprBoPY, K NEPEMEHHOMY
KOHAEHCATOPY WM PE3UCTORY, K MHOTO-
NO3VLIMOHHOMY nepeknayaTena n np. Ee,
O Ka4YecTsy COMEPHUHAWYIC C 32804-
CKOW, B OOMALLHNX YCNOBUSIX U3FOTOBUTb
TpyaHo. 1 npegnarard O4eHb NPOCTON
cnocod, NO3BONAKWMK 38 HECKONbKO
MUWHYT CcZenaTts WKany, BbiIrNAgaLyIo
BMNOMHE NPMCTOWHG, AONrOBEYHYIO, CMo-
CO6HYI0 COOTBETCTBOBATL MHOMMM Npax-
TUHECKWM NOTPEeBHOCTAM.

Ha orpeack nuweson Gonern pasme-
pamn, HeCckoNbko BonblivmMu Gyayluer
LUIKANBI, HAKNEUBAEM TAKMX XK€ PE3IMEPOB
OTPR30K TOHKOrO ABYCTOPOHHErQ CXOTHa.
OpHy W3 KPOMOK 3arQTOBKW LEenecoot-
pa3Ho 06pe3aTh KAHUENAPCKUM HOXOM 1O
CTanbHOV NUHERKE.

Ana TOro 4Todbl U3rOTOBATE HOBYIG
wKany K uMaMepuTensHoMy npmbopy, C
MUKPOAMMNEPMETPA CHUMAOT CTapyd M
32KNEVBAIOT 3aroTOBKOU HEHYXHLI ee

YyUYacToOK Tak, YToOb OGpEe3aHHbI Kpawn
3arotoskn 6o NapanneseH HWXHeMy
Kpa wkanel, Mpy 9T0M cneayeT UMETb B
8uay, 4TO CKOTY "CXBATHIBAET” HACTONLKO
KPEeNKOo, YTO KPUBO HAKNEEHHYIO 3aroTOBKY
cHaTE Oyaer HPe3EbHarHO TPYAHO U
MOXHO 3arybuTe LWKany—oCHOBY. MHave
roBOpA, 3Ty Oonepausnto H906X011MMO
BbINCAHUTE NPEBUNEHO G MEPBON NONBITKW.

fanee cpesanT NPUMNYCKV 3arOTOBKK U
NPUCTYNAIOT K PasMeTke Likanst.. Pucku
HAHOCAT BAABNMBAHMEM NO JNUHENKE
ocTpuem Toncrom urnel. MoxHO ucnons-
30BaTh WBEMHYI0 UrNY, rOasTCA WrAbl OT
YEPTEXHbIX UHCTPYMEHTOB. B nlobom cny-
yae ee HeOBXOAMMO BCTABUTE B yAOBHYK)
pyuky, 4ToOb OBINO YAOGHO HaMOCUTL
undpal U Byke. OCTPUE HYXHO NPUTY-
NUTL U 3aNOAUPOBATbL.

Y1066l BE MCNOPTUTE CPAY LUKANY—
ocHoBy, cnegyeT ana Npobb) N3roTOBUTL
€€ KONV U Ha Hell NpPoaenaTe BCe Onu-
caHHbie onepauyun. lNpensapurensHyo
pasmeTky yaobHO BbiNONHATH $aoMa-
CTEPOM G TOHKUM NULLYLLMM CTEPXHEM,

CTaBLLIE HEHYXHBIMA HZANMUCK C FOTO-
BOW LWKaNbl CMBIBAKT PACTBOPUTENEM.
Ayroo6pasHbie PUCKU HAHOCAT C NOMO-
LWBK UMPKYNS UM no wabnony.

Pegaxrop — . flomakm

TONLKO NYYLUME KOHCTPYKLIUM
MporpammMatopb AVR u PIC, uud-
pOBas M AHaA0OroBan 3BYKOTEXHWKE,
'nonepu, BriToBas 3NEKTPOHWMKA, CBEe-
To.qmonnue POoHAPU, KOMNNEKTYIOLME.
BONbWON aCCOPTUMEHT rOTOBBIX
. M30EAWA U MOAYNENn.
Ana 3akasa katanora — YNCTe
KOHBEPT C 0B6paTHLIM 2QpecoM.
115201, Mockea, a/a 4.
‘ www.new-technik.ru
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P/petanu ovey. u umn. S000 runoe,
KHUIM, KOMMbLOTEPH, NO.

Baw koHsepT. 190013, C.-Netep-
6ypr, a/s 83, Kucenesow.




TpexkaHanbHbIn TEPMOMETP
Ha TepMope3ucTopax

n mukpocxeme PSoC
Hn. MAMOHTOB, r. nexTpocrans Mockoscko# obn.

7" OrAa BXOOHbBIE MYNBTUNASKCOPH Haxo-
OATCS B NONOXEHWW 1, B NpoLeccop-
HOE A40P0 MUKPOCXEMb! MOCTYNAET YCUSEH~
HOEe ANPOEPEHUMANTbHLIM YCUNIMTEREM U
oumudppoBaHHoe ¢ nomolbio ALLN axave-
HUE NASEHNS HANPAXEHUA Ha 0BPA3LOBOM
peauctope R,. 3aTeM MynsTUNNEKCOpPL!
NepeBoAsT B NONOXEHWE 2 Y aHAN0T NYHEIM
06pa30M U3MEPAIOT NAAEHVE HAMPRNXEHNS
Ha Tepmope3anctope R;. Tak Kak vepes atw
BNeMEHTbl NpOTEKaeT obLmii TOK, TO, 3Han
OTHOWIEHUE NafeHW HANPAXEHWUS HA HUX
M conpoTvenerue obpasyoBore peancTo-

Myny He B BONeTax, a B Despa3amepHbix
orcderax AUM. PeaynbraT nonyyaeTcs B
rpagycax Llenwscua.

B kauectBe patuwkoe RK1—RK3 npu-
roAHE! IPOBONDYHEIE PE3UCTOPH M3 HUCTBIX
MeTannor (Megu, Bonesdpama). Xena-
TeNbLHO, BO3MOXHO Gonblerc conpoTvB-
neHvA. 3710, BO-NEPBLIX, YMEHBWMT BNMS-
HWE HA PE3YNLTAT U3MEPEHUA CONPOTUBNE-
HUA CORAVMMTENEHBIX MPOBCAOR M BO3MOX-
HOW HECTaOMNBHOCTU  CONPOTUBAEHWA
PasbEMHBIX CoeanHeRn, Bo-BTOpLIX, yae-
AMUUT NONE3HBIA CUTHAN NPU TOM XE TOKE

CONPOTMBAEHME, IACTABNAILIEE YBENWU-
4YMBaTh TOK ¥ KO3 UUUERT ycuaeHus
W3MEPWTENBbHOro TpaxTa. fing gatuuvka
6oneworo conpotuenesna Heobxoauma
NamMna c4eHb Manoi MoUWHOCTU M HA BO3-
MOXHO onbluee paboyee HanpsxeHue. B
paspaboTaHHOM yCTponcTBE KO3bPMUU-
€HT ycunenus BbibpaH pasHuim 1,6, HO
WMEETCS BO3MOXHOCTE YBEAUYUTL €rc a0
48. Npw AaT4MKAX CONPOTUBNEHUEM OKOND
60 OM crnegyeT yMEHbWWTE HOMWHAN
peaucTtopa R2 ao 56 Om, a koadduLnenT
ycunerns (napamerp Gain) mMoaynen
PGA 1 v PGA 2 mukpocxemb CYBC27443
YCTAHOBUTE PaBHbIM B.

Ecnv NONusTaTbCa 3HAYNTENBHO YBENU-
HUTb TOK HEpea AaT4KY, YMEHBLWWMEB HOMKW -
Hans peavucTopes BR1 v R3 a0 aecAaTkoB
OM, NONYYUTCA WHTEPECHLIt 3hdexr —
AATHUKA CTaHyT 3aMeTHC pas3orpeeaTbes
NPOTEKSIOLLUMM HEPES HMX TOKOM. [ns na-
MEPEHUS TEMNEPATYPH 3TO OMEHb HEXE-
naTeneHoe ABNEHUE, HO TakoW adgekt
MOXET MPUHECTU NONL3Y NPY M3MEPEHUN

Ta6nnua 1
AaTumk Marepmwan | ConporuBneHue npu 20 C,om ;-(:I(‘%
=k UyBCTBHTENBHLIN ANEMEHT xpomaTorpada XM Bonbgpam 59..61 0.13*
Tepmokomnercaiop TKA-S oT noHomepa Meab 1424 0,38
- Karywka pene P3C10 (nacnopt PC4.524.301) Megb 4500...5000 0,38
‘ ’ Tasna wakanueabuns (26 B, 0,12 A) Bopugpam 20..24 0,36*
Namna Hakanusanun CM37 (28 B, 0,055 A) Bonwhpam 50..56 032
Jlamna nakanveaHun KM-60-50 (60 B, 0,05 A) Bonbcgpam 110...120 0,37°

Mpumevanme. TKC yucrore sonbpama paseH 0,41 %/°C. Buanmo, UMeTCR NpUMEecH.

pa, MOXHO paccyuTaTh CONPOTHUBNEHWE
TepMopesncTopa R, npn uamepsemMoi
Temneparype, a 3avem BeSUCIUTE U ee. B
nonoxeHum 3 mMynsTvnnekcopa ofa exoaa
andpdepeHuManbHOMC YCUNUTens coeam-
HEHbI BMECTE, ¥ PeaynbTat paboTw ALMN —
cMmeweHue Hyna. OHO Mcnonb3yetca ana
KOPPEKTVPCBKY PE3YNbTAaTOR NPEABYLLMX
VIMEPEHWUI, KK ONUCaHO B [4).

Ecnrt He TpebyeTcR OveHb BLICOKAA
TOYHOCTb, 3ABUCMMOCTb CONPOTHBAEHWNS
OT TEMNEpaTypbl MOXHQ CHATATb JIMHEN-
HOU 1 3a028aTb YETHIPLMA NapameTpamu,
KOTOPBIE NPOrPaMmMa JaNOMUHAET B NPO-
uecce kanuoposxku. ITO — 3HAYEHURA
NAAERVA HAMPAXEHUA HA TEPMOPE3UcTO-
pe Uy 1 Ha o6paalosoM peauctope Uiy
npu Temnepatype 20 °C v ananorvyHble
3HaueHR Usgq 1 Ungo Npu Temneparype
100 °C. Nocne uamepeHns aHaqeHuin U v
U, npu vexywen temnepatype T ona
BbHUCARETCR N0 hopmyne

_100-20 (U UZ")+20
S lwe U \U, U/ T T
Urw() UrZO

Y1066 yNPOCTUTE BHYMCAEHURA, 3HANE-
HUS HaNpPSXeHn AOACTARNAICTCS B op-

Oxorvamne.
Hguoano cm, a “Pagwo”, 2009, Ne7

yepe3 gatvkK (0 HeOGXOAUMOCTU yMEHB-
LUEHUA ITOro Toka ByaeT CKasaHo Huxe).
XOpOowo NoAXOART KaTyLKK OT YYBCTBW-
TENbHBIX 3NEKTRPOMArHUTHBIX pene. OHu
HaAMOTaHbl MEAHLIM NPOBOAOM, WUMEIOT
CONPOTUBNEHME OC HECKONbKUX KUOOM K
BLICOKWA TeMnepatypHell KoadhduuneHT
CcONPOTUBNEHMS. Hepoctatkm — BHICOKas
TENNOBAA WHEPUNOHHOCTL, Heobxoan-
MOCTb 3aU AT 0OMOTKY OT BO34ENCTENS
arpeccyBHOM UK NPOBOASALLEN Cpeakl, a8
vakxe cnabas CTOMKOCTb WM3ONSILUKW K
Bricokomn {(bonee 200 °C) Temneparype.
opa3no MeHee MHEePUMOHHBI 1 Bonee
YCTOW4MBB K BBICOKO TemMnepaTtype oT-
KpHITHIE Cnupany u3 Bonbdpama. OHuv
oBecne4dnBaAI0T NPaKTUNECKW MIHOBEHHIA
{CeKyHAb 1 €€ O0N1} OTKIIMK Ha U3MEHEHVE
Temneparypel. Coenate TAKOM AATHMK B NI0-
BuTenscrmx YoNoBVAX cqeHe npocto. Ho-
CTATONHO Pasbums CTeknsHHYK konBy nam-
MNi{ HAKANMBAHUA. HTOBK 3aWWTUTL CVpans
OT MEXaHWYECKWX BO3AEUCTRIN, €€ MOXHO
MOKPBITH COEM KOMNAyKAa, HO TOTAA Takor
J2THUK FIULUKUTCA CCHOBHOTO MNpevmMyule-
CTBa — BHICOKOro GICTPOASCTBIA. A 3KE-
NEPUMEHTUPOBAN U C NPOMBILUNEHHBLIMMN
JaTHMKamMm CNpanbHOro TUNgG — YyecTewn-
TEeNbHBIMWN ANEMEHTAMU OT xpomaTtorpada.
HeaocTarkv AaTUMKOBR HA OCHORBE Namn
HAKZNMBAHUS — HWU3KAA CTOMKOCTb K
MEXaHWHECKUM BO3NEVCTBMAM W HU3KOEe

TEeNNOEMKOCTHU ra3a uanm XWakocTu, a
TaKXe ANA ONpeaeneHus ux pacxena 8
Tpybonposonax. Beas Temnepatypa pa-
30rpesacMol TOKOM cnupanv {chegosa-
TENLHO, ¥ €€ CONPOTUBNEHNE) 3aBUCUT OT
CKOPOCTU NOTOKA ra3a UK XUAKOCTU 1 X
C©NOCOBHOCTH NOTNOLLATE TENND.

Bbinv ONPOBOBaHB PA3NMYHBIE OaTHW-
KM — KaK NPOMBILLAEHHBLIE, TaK M CaMO-
penbHble. Ux napameTpbl NpueedeHbl B
Tabn. 1. Cnvpani namn HAKANUsaHna o
3AWKTH OT BO3NENCTBUA OKPYXatowen
cpeab OBIM 3aNUTel SNOKCKUAROWN CMOMNON.
BbiGop A OCTAHOBUA HA NPOMBLILLNEHHBIX
pamivkax TKA-5, npenctaBnsiowmx cobomn
CTEKNHHBIE NPOGUPKY, HANONHEHHBIE TEN-
ONPOBOASLUEN XUOKOCTEIC, B KOTOPYIO
NOME(LEHE KaTYLUKa M3 MEAHOFC NPUBOAA.

AnA nNpoekTupoBaHMA CUCTEMGI Ha
mukpocxeme CYBC27443 mcnonb3oBa-
nace cpena paspaborkn PSoC Designer,
NOCNEAHIO BEPCUIC KOTOPOW MOXHO
HanTy B UnTeprete no appecy <http://
www.cypress.com/PSoCDesigner>.
OmMa no3eonsieT BubupaTe na Bubnuoteku
HeOGX0OUMbIE MOAYMM, “pa3MewaTs’ mx
Ha KpUCTaSME, COEAMHAR HyXHbiM Cbpa-
30M, 330aBaTb AAPAMETPEI W, €CTECTBEH-
HO, NUCaTb NPOrpamMMmy. 3arpyauve B cpeay
PSoC Designer ¢avin ThermometerSOC
M3 NPUNaraemMoro K CTaTbe NPoeKTa, MoX-
HC YBWAOETL HA 3KpaHe (puc. 3) peanvao-
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BaHHYIO B NPOEKTE KOHPUMyPALIMID MUKPO-
cxemul. Micnone3oeanbl cnegyoume “"Mo-
Aynn none3ceartenn’:

Timer8_1 — BOCBMUPA3PAGHLIA Tan-
Mep, reHepupyeT 3anpochl NPEpPBIBAHVA C
vactotom okono 1 klMy AnR opranusauun
JOUHAMUYECKON MHOUKAUMN;

RefMux_1 — wcrouduk ofpaauosoro
HENPAXEHUA ANA NUTAHWA AATHUKOB;

PGA_1 v PGA_2 — nporpamMi1pyembie
ycunutenu, 8 nape 06paayior gudipepeH-
LManbHBIA YCUNWTEND;

ADCINC_1 — 14-paspsaHun AUM c
AnddpepeHyManbHBIM BXOAOM.

AnddepeHumnansHmi ycumTeNs
MOCTPOEH COMIAcHO pekomeHaauuam [5]
w3 gsyx Mogynein PGA ¢ nporpaMmmuposa-
HUEM HEAOCTAILWMX CBA3EN C NOMOLLBIO
peructpos PSoC. Mo cpaBHEHUID & UG-
MONL3CBAHUEM WHCTPYMEHTANLHONO YCU-

gmo_a Pea_0_3
1_ 2B M N ACBO2 H
! bRe’th_l B PGA_T l-.j '
o)A GAN
b
. angg .
ASDY T ASC12 %
ADCING_1
ADC
sASCZI | ASD22

v

nutens INSAMP uekniouaeTea oamH 6nok
SCB, vMeeTcR avddepeHuanbhbii Bbi-
X0[, PACLUMPEH PARS BOZMOXHbLIX 3HAYEHUIA

KO3MDULMEHTA YCUNEHUR.
Ans nuTauua gaTinkos MCNOAbL30BaHa
PA3HOCTE NOTEHUWANOE “aHanorosom

3emMnn” ¥ “UMPPCBON 3eMNU" MUKpOCXe-
Mbl. OHa paBHa B DAKHOM cnyuae +2,6 B
{(YABOEHHOE HANPAXEHWE BHYTPEHHErQ
c6pa3uUCBOro MCTONHWKA}, 3a0aHa Moay-
nem RefMux 1 v yepes BoxogHOM Oydep
buf 1 nocrynaet Ha eeixof PO[S] mMukpo-
CXembl. 3HauMTENbHAR HacTb PecypCcoB
MuKkpocxemnl CH8C27443 octanach Henc-
NOSL30BAHHOM.

OcHoBHOM unkn onpoca ALM nHaxoagwT-
CA B MAaBHOM MOZYNEe NPorpaMMel {dain
main.asm). 3aeck Xe onpeaeneHsl pado-
4Yne MepemMeHHbie U BoiaeneHa obnacrs
FLASH-namaty Ans xpaHeHusa pesynsta-

Comparstos 0-3
Ve 13
Sywcn2
CPU_32_KHz
qj.mo_.
) Acoi H
parz | [
oan
A - s
Pon_0_5
s ASD13 hud
35C2

V

TOB KANUOPOBKK. BHIMMCNEHUS NPOUABO-
nATCA B 40-paapagHoOM ABOUHHOM (popma-
T€ ¢ PUKCUPOBAHHON 3anAToW. 3TO NO3IBO-
nget 6e3 NnepenonHeHua paspraHon CETKN
nepemMHoxate 16-paspsgHele wucna v
BECTW JANbHENLUME ABVCTBUA C PE3YNbTA-
Tamm Takux onepauwin. Nognporpammbl
40-paszpsagrov apydMeTkn cobparul B
6ubnuoreke (gain math.asm). 4ns yaob-
CTBA ORraHM3auMyM BIMUCIEHWY CO3aaH
dain math.in¢, B KOTOPOM HaxoaaTes
COOTBETCTRYOLLWE MaKpPOONPEAEAEHUS.
fMpouenypu Npeobpa3oBaHna pesysb-
TATOB BBHIMMCNEHWI B CTROKY KOAOB ANA
BLIBOAA HA CEMUINEMEHTHbLIN CBETOAMOA-
HBA MHOWKATOP HaxoasTens B danne
t0999.asm. ByxpaapaaHbIe YMUCNA pasae-
NAKDTCA HA LWECTUPAa3PAAHOM VHAnKaTope
ALCATVHHBIMKW TOYKAMY, MUTAKILLUMU C
4acTOTON HEMHOrO MeHble 1 My.



AByMA feCaTWHHBIMU paspsgamy Gea
Kakux-nmbo 3aTpyRHERUIA MOXHO u3o6pa-
31T wucna ot -9 ao 99. Ho npuwnocs
"nokonnoearts”, 4ToBbl HEMHOrC paclun-
pUTe 3TOT MHTEpBan. Mcnone3yn B Kave-
CTBE 3HaKa MuRyC nement G paspsaa
NECATKOB, yaanoce ovobpasuTe GTpULA-
TensHuie yena ot - 19 o -10. Nokaavisan
B TOM X€& pa3psage OAHOBPEMEHHO ABe
eavHnub (0aHy — 13 anemeHTeB Bu C, a
BTOpPYK0 — w3 E v F), nonyuyersl nonoxu-

TaGnuuya 2

E@PSoc_usertode_END@ (Do not change this line.)

XP1 "Mutanue”

Uva opraHmzoeada ¢ nomowbio “"Moayns
nonb3orarens” Timer8 1, kotopblid npu-
6NU3NTENLHO Pa3 B MMAMMCEKYHAY reHe-
pvpyeT 3anpoc npepbisakuA {o8paboTynk
arore 3anpoca — Timer8_1INT.asm).

B kaxa0m NPOMEXYTKE BPEMEHN MEX-
Ay 32anpocamM MPepuiBaHus BKIKYEHD
TONMBKO OAHO 3HAKOMECTO WHAUKaTOpa,
UHGOPMAUMS O EF0 3NEeMEHTAX, KOTOPBIE
OomxHEl ObiTe BKNIOUEHH Ana orobpaxe-
HURA HYXHROMO 3HAKa, NocTynaer ua Bydepa
an. lockonbky BCera #Meercs
WeCTb 3HAKOMECT, UMK/ guHamuye-
CKOW MHOMKEUWW 332HUMEET OKONO
6 mCc {wactora mepuaHwa —

_______ 167 Iu). B 310 Bpems npoucxoauT

NPOBEPKA HANW4UA HA nnarte ycTa-
HOBNEHHBIX NepeMbliek S1 u §2. A
HageKchb, YTO WCXDOHBA TEKCT
nporpaMmMbl AOCTRTONHO NOHATEH
ANA Bro CaMoCTORTENLHOKW ananTta-
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N
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TensHbie yucna 110—119. A BOT umcnam,
nexawM e uwutepeane 100—109, npu-
Wnoch NPUCBONTE YCNOBHBLIE Koas CO—CS
{Oykea C »HTEpnpeTMpyerch Kak “"cto”).

3HayeHVn TeMNepaTYpb HUxe =19 °Cu
soiwe +119 °C oro6paxalnTca COOTRET-
CTBEHHO Kak "—" (gBa MUHyCa) u "nn”.
3T Xe COYeTaHNs MOryT O3HAYATb HEWG-
NPABHOCTb OATYMKOB MM UAYLLUUX K HAM
npoeopos. Mepsoe CBUAETENLCTBYET ©
C/IMLLKOM HYI3KOM CONPOTUBNEHUM OaT4N-
Ka AN 0 HEAONYCTUMO MAROM 3HAYSHUM
TEKYUIEro YEPes Hero Toka (Hanpumep, No
NPYHUHE 33aMBIKEHWSI COEaWHUTENBHBIX
npoBOACE wnn OOpPLIBA NOCAEA0BATENb-
HOM UEenu paTYUKOBE W  Pe3ancTOPOB.
Bropoe codeTaHne NOABASIETCS HAa VHAW-
KATOPE NMpyu CAUMWKOM GONbLIOM CONPo-
TYBINEHMM AaTyumka uin Npy obpuiee uay-
wero Kk Hemy NpoBoga. He nckmoveH n
NAOXO KOHTAKT B pasteme, Hanpumep,
NOSBNIEHUE HA MHOUKATOPE KOMOUHaLMK
CUMBONCB "--.--.rn." ¢ Gonblon Bepo-
ATHOCTEK) CUrHANUavpyeT 06 cOpLBe AaT-
vuka RK3.

Ans ynpaBnexna cemMuanemeHTHEIMU
WHOVKATORAMWN B OMHAMUNECKOM PEXUME
8 Gubnuoreke cucremul PSoC Designer
VMEETCA CneumantHuii moayns LED7SEG,
HO Sl UM HE BOGNONb30OBA/CSH, NOCKONbKY B
HEM HE NPEAYCMOTPEHO NepektoNeHue
3IHAKOMECT MHOWKATOPA Yepe3 MUKpocXe-
My-fAewndpartop. JuHaMUHecKan nHauKa-

UMt K ¥3/1aM MHAWKauuK, cobparHHbiM no
Pa3NuyHbBIM CXEMaM.

MpeobpaszoraHne HaANPAXeHWs 8 O80-
M4YHbIM KoL OCYUWECTBNAET MOAYNb 14-pa3-
pagHoro ALM ADCINC_1. A mogepHnan-
poBan mporpammy 3TOro MoAyna, 4To6es
OMa cama Nepekniovana BXOAHbIE aHano-
roBbl€ MyALTUNNEKCORLI, BRINOMHANA KOP-
PEKLUMIO HYMS 1 BLICTABNRNA ¢rar rotos-
HOCTM TOJILKG 1OCNE TOro, Kak ByayT nony-
YEHO! BCE HETbIPe Pe3ynbTaTa U3IMEPEHUN
fapeHunii Hanpaxexun (Ha patamkax RK1—
RK3 u o6pasucsom peavctope B2).
Yytute, yto npu patote ¢ PSoC Designer
AOMONHUTENBHLIE CTPOKY B Nporpammy
MOAYNSA MOXHD BCTABAATE TONMBKC MEXAY
cneunanbHbBiMU “ckobkamu”, odopmMTeH-
HbIMWM B BMAS KOMMEHTapua (tadn. 2).
Ecnu Hapywwute ato TpeboBadnude, “nu-
HUE” CTROKW nepeg KOMNUNauuen aeTo-
MATUYECKM YOANAIOTCH.

Jns ynpouleHUA NPorpaMmMe; BHYTPEH=
HWUIA AaTHVK TEMASPATYPE KPUCTASNG MUK-
pocxembi CYSBC27443 He ucnonbayeTca,
XOTA 3HATE € XENATENLHO AN ONTUMK3A-
Lun npouepypul 3anuck Bo FLASH-na-
MATE. 3a02HO GUKCUPOBAKHOE 3HAYEHNE
3TOM TeMnepaTypul B NPEANONOXEHWH,
4TO BO BPEeMs KannbpoBkn TEPMOMETPA,
KOTOa NPoOMCX0AMT Takans 3anuch, Temne-
parypa BO3Ayxa B nomelleHun 6nuska K
25 °C. Kanubpoeka npu Temnepatype
tonee 45 °C NpUBEAET K YMEHLLUEHUIO

rapaHTVUPOBaHHOrO YUCAA LVKOR 3anucw,
anpu Temneparype menee 5 °C — k vefo-
CTOBEPHOCTU 32MUCaHHON nHGopMauvn.

Ha vMeBLIENCA ¥ MEHA nnaTe s onpe-
nenvn 0bnacTe, NPEACTABNAWYID UHTE-
pec, a BCe DCTanbHoe NONPOCTY OTpe3an
HOXHMMUBMY IO METanAy, OCTABVE MECTO
ANA HOBBLIX 3NEMEHTOB, KOTOpbIE Npeano-
naranoch YCTaHOBMTh. "JiMWwHUE" neyar-
Hbe NPOBOOAHWUKY UCNONL3OBANMCE Kak
MOHTaXHBIE MAOWAAKN ATUX 3NEMEHTOB.
HeobGxogvMele AOMONHUTENbHEIE COEAN-
HEHWR BbiIN BEINOAHEHBI OTRE3KAMWU NPO-
Boaa M. arpyaka nporpaMmel {¢aii-
na thermometerhex) e Mukpocxemy
CY8C27443 BuinonHANACb € MOMOLWBLIO
HECAOXHOrC nporpammMaTopa, noaxmo-
yaemoro k nopty LPT komnewotepa. Ero
¢xema nokasana Ha puc. 4. Onucanwve
3TOro NporpamMmaTopa v ynpaeBnAoLLyio
3arpy3kon KOMMBIOTERHYX NPOrpammy
MOXHO HaWUTU B apxuBe no anpecy <http://
www.psccdeveloper.com/uploads/
media/CYP~-1.5.zip>. Twn ceeToguoaa
HL1 B OpuUrnHane He ykasaH.

loTORLIM NPWBOP NCCNE NOAKMIOYEHWR
8CEX NATHYWKOB W MOAAYN MUTAHWUS NOKaXeT
HEKOTOPBIE 3HAYEHUNA TEMNEPATYPbI, KOTO-
pbie MPU MCNONLI0BAHWU AATYUKOB TKA-S
Byayt Gonee-menee GNU3KVMK K UCTWHE.
Mpyv paboTe ¢ APYrMMKY 0aTHMKaMU Mame-
PEHHBIE 3HAYEHUR TeMNepatypsl MOTyT
BbIMTU 38 4ONYCTUMEIE NPEAENDI, HNTO Npu-
BeaeT K NOABMEHMIO HA MHAWKATOPE KOM-
BuHaumn “——.——.——." nubo "nn.nn.nn.",

B mioBom cnywae Tpebyetcs kanvtpoe-
Ka TepMoMeTpa, 00ecneuMBaLan ero
NPABUABHBIE MOKA3aHUA C KOHKPETHEIMM
3K3eMnNnApaMu gatqukos. [nA 3Toro sce
OaT4YVKY CHayYana onyckawT B BOAY TeMne-
parypon 20 °C {xoHTponupyeTcs no ob-
pPa3LoBOMY TEPMOMETPY) U BbIAEPXMBAIOT
TaMm HEKOTOROE BpEeMS, faBas TeMnepaTy-
pPe OATYMKOB YCTAHOBMTECA. Heobxoam-
Maa BoNEpXKa ona gataukoB TKA-5 —
HECKONEKO MMHYT. 3aTeM yCTaHABNWBAKOY
nepemMuivky S1 1 4eped HeCkONbKO CeKyHA,
CHUMaKT ee. ocne aTOoro HarpesawT
8001y L0 KWNEHWS U NOBTOPSIOT ONEPaLmio
npu Temnepatype 100 °C, nonbayace
nepemMei4koi S2. Mpn eLINonHeHUY kKannb-
POBKY HA MHOWKATORE MOSIBARETCH COOT-
BETCTBYIOLLEE COOOLUEHNE.

JINTEPATYPA

4. Correlated Double Sampling. — <bttp://
download.cypress.com.edgesuite.net/
design_resources/application_notes/contents/
correlated_double_sampling__an2226_12.pdf>.

5. Difterential Amplifier. — <http:// download.
cypress.com.edgesuite.net/design_resources/
application_notes/contents/analog___
differential_amplifier___an2367_12.pdf>.

6. PSoC Mixed-Signal Array Technical
Reference Manual. — <http://download.
cypress.com.edgesuite.net/design_resources;/
technical_reference_manuals/contents/
psoc_r__mixed_slgnal_array_technical_
reference_manual__trm__14.pdf>.

Or pegaxuwn. TI0NHMIE NPOSKT TEPMO-
| merpa, ewinonnexsHst 8 cpege PSoC
Dasigner, umeerca Ha Hawem FTP-cepeepe
no agpecy <Hp://Hp.radio.ru/pub/2009/
08/Th_CYBC27443.2ip>.

Pegaxrop — A. flonrvi,
1paguxa u wameTpag — A, Jonrwit
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ABTOMOOMUSbHDbIN

GSM-curHanusartop

C onpepgeneHuem KoopauHart

B. BALEHKO, r. XapexoB, YkpaviHa

Hdannan paspaborka npe[HaszHaveHa ANS BAGRECALLEE aBTOMOON -
n1ed, XKenawwmnx ¢ NOMOLYEI0 MOOuAbLHOro renedona a moboi
MOMEHT Y3HAB3Th MECTOMONOKEHNE CBOErc TPAHCAOPTHOIO CPen-
cTBa. YCcTpoHCTBO CcnOCOBHO MO3BOHUTL uAn OoTnpasunrs SMS-
coofujeHne Co CBONMY KOOPANHITAMM HA HOMEP MOBUALHOIO Tene-
¢ora Bnagensya no ero SMS-3anpocy unan asToMaTnvecky npyv cpa-

6armsanun moboro u3 TPEexX KOHTa

KTHBIX BATYNKOB. 3TO AacT BO3-

MOXHOCTh ONPpeRennTs KOOPpR/NHATH asToMobuna B cny4dae ero

yrosa.

CI/IrHaJ'IVISaTDp HECNOXEH N0 CXeme M
MOCTPOEH HA AOCTYNHLIX AN Npwu-
obpeTerna HEAOPOTUX 3NeMeHTax. 3Kcn-
NYATAUWOHHBIE PACX0Abl 3aKNK4YAKTCA
VWb B CBOEBPEMEHHOM MONOAHEHUN
nnarexHoro GanaHca yCTAHOBJIEHHOW B8
HemM SIM-kapiet, npudem Tapudd mMOXer
ObiTh BROPaH CaMelM AelsessiM 13 npeg-
naraemolx cnepaTopamMu COTOBOW CBA3N.
Ana npuema 3anpocoe Bnagenbua w
nepeaayn eMy MHGOpMaunn O KOOpAWHA-

curHanmaaTopom coobwerua RMS atoro
NPOTOKONA ONUCaHbI B Taln. 1 B nopaake
VX cneaoBauus B coobuleHun. HekoTtopble
napameTpb {Hanpumep, vHhopMauma o

|Puc. 2

Tax aBTOMCOWNS U COCTOAHWU OXPAaHHLIX
OATYWMKOB CUIHaNM3aTop WCNoNe3yeT Co-
TOBYK) CeTb cTanpapra GSM. flpusem B
HEM NPUMEMEH HE MOBWNLHLIN TenedoH-
HbIA aNNapar aToro CTaHAapTa, a cneumna-
NN3NPOBaHHBI 8BTOHOMHBIM GSM-Mo-
aynb, paboTocnocobHbI aaxe NPy oTpu-
LatensHon Temnepatype {0 munyc 20 °C),
KOrAa aBTOMOGUAL CTOUT 3MMOW Ha yiuue
WNi B HEOTANNMBAEMOM MOMELLIEHUIA.
UMEHWMIACA B CUFHANM3aTope Moaynb
npremMHnka GPS {mobanbHoii cnyTHUKO-
80 CUCTEMBI NO3MUMOHUPOBAHWURA) AaeT
BO3MOXHOCTL BKIOHATL B (pOpPMUpYEMbIe
SMS-coobLuenmn, kpome uudopmaumu o
COCTOAHWW OXPaHHBIX AaTHUKOS8, reorpadu-
HECKYIQ LLIMPOTY U OONTQTY MECTa, FAE Hax0-
OMTCA 00BEKT, OCHALLEHHBIA CUMHANW3ATO-
poM (aBTOMODUNL), KPOME TOrQ, TOYHOE
BpemMs, NaTy, a 1akxe CBEAEHUA O HANPaB-
NEHUI 1 CKOPOCTY DBUXEHWA OOLEKTA.
MNpuemHunk GPS, patotas Ha yacToTe
1575,42 MI'y, NPUHUMAET CUrHANG CO
BCEX CNYTHUKOB CUCTEMbI, HAXOARLUMXTCH B
npeaenax erc BLANMOCTH. Curhan kaxano-
rO U3 HUX COASPXWUT UHGOPMAUMIO O ero
(ONOXEHNMN HA OPOUTE KU TOUHOE BREMA.
Ha ocHoBaHu1 3TOM MHPOPMALIMU BLISUC-
NUTENb NPUEMHUKE PEWAET HABMIrauuOH-
HYIO 38434y W NOAyyaeT reorpadpnyeckue
KOOPOWHATH U NApaMmeTpbl [BUXEHUR
oBbeKkTa, Ha KOTOPOM OH YCTAHOBNEH.
MUHUMENEHOE YUCNO COYTHUKOB, HEeoDX0o-
OMMOEe onst ONPEQENEHNS KOOPAauHar, — 4.
Onsa curnannaatopa sbibpaH asanuaty-
kaHaneHew GPS-monynb LRY552 ¢mpmbl
LEADTEC [1] ¢ BCTpOEHHOW aHTEHHOM
(pmc. 1). OH BBINONHEH Ha CNELMAIU3NPO-
BaHHOW Mukpocxeme SiRFStar (I, umeer
BBICOKYIO 4YBCTBUTENBHOCTE (—158 pbm 8
pPexXVMe CnexeHun, - 142 nbm B pexume no-
wcka). Pasmepbl moayna — 25x25x8,9 mm.
MocTasnaeTcn B KOMNNEKTE ¢ CoeauHm-
TenoHbiM kabenem X03GO039 n paswemMom
K10G0025. Moaynb BbiAAET NONL30BATESNO
vHbopMaLmIo cornacHo npotokony NMEA-
0183 [2]. Bce napamMeTphl UCNOAL3YEMOro

MarHMTHOM CKNOHEHWW) MOryT OTCYTCTBO-
BaTb, HO OrpaHV4MBAOWME WX 3ansToie

Tabnuuya 1 ©BA3u (KaK npm paa-
Napaserp Ormcanme rosope}. Ee MOXHO
nepetasars BpemMs
$CPRMC, 3aronoBok coobueHns O7 BpEMEHW WM
HHMMSS sss,2, | Bpems UTC: HEMNPEPLIBHO G MaK-
HH wacst (00— 24), CUManLHOR CKOPO-

MM MUHyTEI {00—59); cTbie 9600 éut/C;
SS cekyHabl (00—59); GPRS — naket-
sS85 MunNcexyHaol (0—999). Has nepegaqa vH-
a A — Bpema AeNCTEUTENbHO, V — HEASUCTRUTENEHO Ppopmaunm nonyua-
DDMM.mmmm,d, | Lupora: ITF(,amo, MMelou.t(ladmy
o rpapycul (00— 90); Te-[‘}arﬂa’?relqlzggggu;u-

MM MWHY TG, Lenan yacts {00—59); .

) npveM MOryT npo-
mmmm MUHYTBI, ApoBHas yacTb (0—8999); MEXOOWTE B HE-
d N — ceeepHaRn, S — ionHas CKOMBKVX {00 YeTet-
DCOMM. mmmm,d,| Qonrora: pex}  BPEMEHHbIX
coD rpaaycel (000—180); CNnoTax oOnaHoBpe-
MM MUHYTHL, Lienas YacTe (00—58); MEHHO, 4YTO yBenwu-
mmmm MUHY T, ApoDHan yacTe (0000—9599); YMBEET MakCumManb-
d E — BocTouHaA, W — aanaghas HYKO CKOpPOCTb MpU-
2z CroporTh, yans eM?E g% %56001?)“;/3
;.:mmw E};}:r; rpagycs oTHoCUTENbHO Ceaepa 4to n GPRS, HO ¢
dct ) Ae;au (1. 31y; ACNONHUTENEHON
e MOAYNAUUEN CUrHA-
mm wmeca {01 .. 12); na, 4TO NO3BOAUNO
¥y roa {00 .. 89) IOBLICHTb CKOPOCTL
d.d, ManmtHoe ckioHetue, rpag. {0.0...180.0) nouTY B TPWU pasa,
v Hanparnenue cknorenunn {E — soctox, W —3anag) | oHa aoxoaut 00
"HH KoHTponbHan cymma 230000 6ut/c  Ha

ocvaroTca. oacHeT KOHTPONBHOW CYMMbI
MPOUIBOAWTCS CAOXEHMEM NO MOAynio 2
scex ASCII-koa0B CUMBOAOB, 32KNIOYEHHBIX
Mexgy 3Hakamm "$" 1" CornacHo 3aBoA-
CKUM yCctaHoBkam, moaynae LR9552 wa-
CTPOEH Ha Bbigayy nHgopmMaLmy B cBo No-
CrnefosaTtesibHbIiA NOPT A CO CKOPOCTHIO
4800 bon NpyU BOCLMU MHBOPMAUMOHHBIX
pasprgax e3 nNpoBepxn Ha YETHOCTb M
OQHOM CTONOBOM Pa3pane.

Ansa nepepaqun coobluenHnii curHanusa-
Topa no cetv GSM nonb3oBaTemo MoryT
H6ITb NPUMEHEHE! CNERYIOLLIME NPOTOKONL:

SMS — nepenaya KOPOTKUX TEKCTOBLIX
cooBuwenuin. MakcvmansHan gnvHa coab-
LLEHWA 3EBUCUT OT NCNONB3YEMOrce anda-
BuTa: 160 CUMBOMIOR NaTuHUUL unu 70
CUMBOSIOB KUPWLIbI;

CSD — xawan zanumaeTca uubposon
usdopmaumeil Ha Bce Bpems ceaHca

NPUemM.

B onvcbiBaeMOM yCTROMCTBE UCNOSNB30-
BaHot SMS-coofwennsa. Y1obul nepegartb
KOOpAWHATE OOBEKTA W COCTOSHWE Tpe-
BOXHBIX gaTivkoe, 160 cuMBONOE BNONHE
nocrarouHo. Paéoty 8 cetn GSM ofiecne-
yveBaet mogynb SIM300 ¢vpmer SIMCOM
[3], nactpaxeHHuiii Ha pue. 2. Ero pazme-
pbl — 40x33x3 MM. Ha CHUMKe ykadaHo
MECTO MOAKMOYEHNS] BLIHOCHOW AHTEHHBL.
UHTepdencHblll B0-KOHTAKTHRIR padbem
HaxOAUTCA B HWXKHEN HYaCTV MOAYNS.

Cxema CUrHann3aTopa nokasaHa hHa
puc. 3. Ero paboTton ynpasnaet MUKpo-
KoHTRpOAnep ATmegal62-164l (DD1), oc-
HOBHBIE 33A384M KOTOPOr0 — NPUHUMATE
HaBWrauoHHbe AanHele o7 GPS-npu-
emHuka U1, no 3anpocy GSM-Moayns U2
HOPMUPOBaTL U 3arpyxaTb B 3TOT MOAYNb
TeKCThl SMS-coofuennii, a Takke pearu-
pOBATL HAa CUrHaNL AaT4UkoB SF1—SF3.
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GSM-moaynb SIM300 — 3,4.45B, a poit —undopmarnaHee. Mposepsre 06a un
Tabnuuya 2 MUKPOKOHTRONNED ATmegal62-16A1 —  BoibGepute Hanbonee npyemnembi.
2,7...5,5 B, oBwee ana HUX HanNpsXeHue Peauctopsl R1—RB obpaaytor nenvte-
hB%?J;CLEVE 1 gggA\éEz : gﬁ;ﬁ 1 nutarua BuibpaHo paeHeiM 4,3 B. Ero  nv nanpaxenvs, oBecnedusa]ime Ha
BODiLEVEt ; 800$SZ; 1 CKSEtg : nonNy4alT M3 HANPRXEHUA 6ODTOBOI71 ceTn BXO4axX MWKPOKOHTROANEpa HanpaxXewwe
BODOLEVEL | 3 |BooTRST |1 |cKsELT |0 asTomoOung {12...15 B) € noMouibio Muk-  0xono 3,3 B Npuy HaNpsa)eHUn Ha BXOOHBIX
OCDEN 1 | crove 1|ckseo [ e pOCXeMbl UMNYNMLCHOro crabunusartopa  3axumax 12 B. Crabunntpodn VD2 — VD5
ITAGEN 1| ekout 1 LM2576-ADJ (DA1). Oxa cnocobha obec- 3aWnaloT 8XOAbl MYKPOKOHTPOAREpa ot
WDTON 1 | suT 0 NewnTh TOK HArpy3kn 2 A, noTpebnaemulil  NOBBILIEHHOTO HANPAXEHVN.
UHTepdeiicHbili pazbem GSM-mopyns

Ans npasunbHOW Pabotel B CUrHANM3ATO-
pe KOKDUIypaUMOHHRE Pas3pRabl MUKPO-
KOHTPONNEpa A0NXHGI OeITh 3anporpam-
MUPOBaHBl B COOTBETCTEBUKM C Tabn. 2, 2.
ero NporpamMuyic namsate v EEPROM
3ArpPYXeHbl KOAB U3 MPUAOXEHHBIX K
cratee dainoe (COOTBETCYBEHHO
GSM-GPS_v1.hex u GSM-GPS_v1.eep).
MukpokoHTpcnnep ebibpaHHorc tuna
MMeeT B CBOEM cocTage aga 6noka UART,
HeoHXoaAMMbIX ANs 0OMeHa uHbopMaumen
¢ GPS- 1 GSM-MOoaynsmu, n 4oCTaToMHOE
DN9 PELLEHUR NOCTABNEHHBIX 33134 YUCO
NMHKA BBOOA-BLIBOAA OOLEro HasHaue-
HUA. Tak kak UART pomxHbl paBoram co
ckopocTeio 4800 n 115200 bBoa, vacrota
xBapueBoro pesoHaropa Z01 ewibpana
paBHo# 3,6864 My, wto obecnewwsaer
TOMHYK) YCTAHOBKY COOMX SHAHEHWIA.
BunToBbie 3axumbl XT1—XT8 cnyxar
ANS COEAVMHEHUSI CUFHAIM3ATOPa C KHON-
KOM ynpasRenns SB 1, KOHTaKTHBIMKW faTyur-
kamu SF1--SF3 n boprceTsio aBTomMobuna.
Nockonsky GPS-moayns LRISS2 pony-
CTUMC NUTaTb Hanpaxeduem 3,2..5 B,

GSM-moaynem BO BpEMA NEpeaa4.
Avog VD1 cnyxuT 3awmrcin ot ‘nepe-
NOMKOCOBKK" APY NOAKAKNEHWN CHUFHANN-
3aTopa Kk 6oprcetv, kowgeHcarop C1 —
Bx0pHoW dunetp. fpoccene L1 wn avon
LWoTtkm VD6 — aneMeHTHl TUROBOK CXEeMb)
BKNIO4EHNS MUKpocxembl DA1. Kosgedca-
TOpbl C4 1 C5 crnaxmealot nynscaumn ee
BLIXOQHOTO HanNpsR)eHun. PesucTtopel R3 n
R10 obBpasyoT genutens HanNpsXeHWs B
uenu obpaTHoii cBR3u cTabununaartopa.
Heobx0aMMoe BBIXOAHOE HANDAXEHWUE
(4,3 B) ycTanasnMBaioT Ha KOHAEHCATOpEe
C4, nopbupan pesucrop R10. 2ra onepa-
t4u1s AOMXHA BbTh BLINOAHEHA 10 YCTAHOB-
KW B YCTPOWCTBO MUKPOKOHTpONnepa DD
W nooKaKHeHud moaynen Ul n U2,
Pazwem XP5 Heobxogaum ana 3arpyskm
NPoOrpaMmel B MUKPOKOHTRONNED 6e3 ero
n3snesveHns 13 yctpoicrea. NepeMbHkon
S1 BuibupalT ¢nocob pearnpoRanva Ha
Tperory. EChM 0Ha HaXOOUTCH B8 NONOXE-
HUKM 1-2, Npu cpabaTeiBadun AaTyVKOB
6yner NpoM3aBOAMTLCA A03BOH Ha Tene-
¢oH BRagensua, a ecnu B NoNoXexue 2-3,
TO emy Gyner orocnaro SMS-coobLieHue.
MNepebiit cnocof GecnnaTHelM, 3aTO BYO-

nmeeT 60 KOHTaKTOR, W3 XOTOPbIX, Y4TOOLI
HE YCNOXHATE KOHCTDYKLMIO, MCNONL30BRA-
Hbl TONBKQ CEMbIe HEOOXOAUMBIE — Lenn
NUTaAHUA, MHAKKAUWW, BKNOMEHWUA MOAYNS,
NCAKMIHEHMS K Hemy SIM-kapTel n nocne-
A0BATENEHONO WHTepdenca. Tak Kak TOK
noTpednesua 3TOro MOOyns MOXET O0-
CTUrath 2 A, NKOC HANPSXEHWA NUTAHWS
Ha Herc NOCTYNaer Hepea BOCEeMb Be(BO-
A0B, @& MUHYC — Yepes LeCTb.

JTEPATYPA

1.LRY552 GPS Module. — <htip://
www.macrogroup.ru/content/data/store/im
ages/f_107_207_1.pdf>.

2. Onucarne nparokona NMEA-0183 repcun

2.1. — <http://www.navgeocom.ru/support/
nmea/index.htm>.
3. Hardware specification SIM300. —

<http://www.macrogroup.ru/content/data;/
store/images/f 158 223 1.pdf>.
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AvarHocTnyeckKkue nepexoaHuUKmn
ANS aBTOMOOMNnenm ¢ CUCTEeMOMn
BNpbiCKa TONJIUBA

M. NOMNoEB, r. Camapa

PaCCMOTpVIM CUCTEMY AWBIrHOCTUHECKUI
nepexogHnk — nepexoorwk COM—
USB {puc. 6}. M3 cxemu BUAHO, 4TO B
CUCTEME NPUCYTCTBYIOT ABA JIULLIHWX (PYHK-
LMOHaNbHBIX Y3013, 8 UMEHHO — NpUemMone-

pasznuyHbIX YCTpoKCTeax. ECnm xe pasme-
CTWTb WX B OOHOM, TO NOAYHUM MEPEX0a-
HUK, NOAKNKYAEMBI K MHTEPdeicy USB.
OcHoBHan 3a0a4a B 3TOM CAYMEE — Bbi-
60p MUKpoCcxemel-koHeepTepa COM—USB.

Lugenocmuneckuld nepexofHux fepexodnuxk  COM—USB K oM
T RS-232 ra fiokl-
K a8mo- “ - Konepme,
T L ME3 3199 K\ MAX232 K AMAx232 K comas, C%ﬂ?
Puc. 6

pepativka RS-232. MNepsuit U3 HWUX Npe-
obpasyer ypoBHW TT/1  MUKpOCXEMBI
MC33199 B yposHu uHTepdeica RS-232, a
BTOpOit — obparrc — yposHu RS-232 B
ypoBHY TTJ1 MMKpPOCXEeMb)-KOHBEpTEPa
COM—USB.

HomeRkNaTypa Takux MUKPOCXEM BKNIOHA-
er cepuv CP2101, CP2102, CP2103 [7],
FT232BM, FT232RL [8], PL2303 [9] v ap. B
Tabnuuy ceeaeHsl Hanbonee BAXHLIE KPU-
TEPVM BLIOOPA MUKPOCXEMLI-KOHBEPTEpa
M OLEHKA COOTBETCTBUS 3TUM KPWTEPUAM

Yucno
M::r::;:::’a- BHELNUX Lex""q:;::f Kopnyc
3NEMERTOB A
CP2102-GM Mance HepocraroqHasn QFN-28
FT232BM CpenHee NonHoueHxan QFP-32
PL2303H Cpegnee Hepoctaroynan S80OP-28

“No ouerke aBropa. Mog KAYECTBOM TEXHUYECKOH NOALEPHKM
noppasyMesaeTca NpopaboTanHoCTb ¥ YA0BCTBO MENONb3oBaHNA
NporpaMMHOTO 0GeCneyeHUs, ONHOTa M ACHOCTH (PMPMEHHOTO
OMUCAHUA MMKPOCXEM, ONEPETHBHOCTL U KAYECTBO OTBETOB N0

"ropAYen NHMK",

HbIX KOPNycax, MOXHO PEKOMEHOOBATH
CP2102, kotopas TpebyeT HavMeHbluee
YUNCHO BHELUHWX 3NeMEeHTOB.

Ha m™Mukpocxemax MC33198 n
FT232BM paspabotaH nNepexogHunk, cxe-
Ma KOTOROrO nokasaHa Ha pme. 7. Yor-
poicTeo noakmeHainy K MK no vutepdeii-
cy USB. COBMECTVMOCTb ¢ NPOrpaMMamu
OWArHoCTWKK, PacCYNTaHHBIMK HA WUC-
nonsaosavme COM-nopTa, NOAHOCTBIO
COXPaHseTCA C NOMOLLbIO Erc NPOrpamMm-
HOM 3MYAIALIMK (CM. HUXE).

Mukpocxema DAT BBINOMAHRET Te Xe
GyHKUMK, 4TO U B NPEAMAYLLEM YCTRON-
c1ee; DS1 cnyxuT nna xpaHeHua naeHTu-
dukaTopa ycTpoucTBa U npeacTasnseT
cOGOI 3NEeKTPUUECKU CTUPAEMOE nepe-
NpOrPaMMUPYEMOE NOCTOAHHDE 32MOMU-
Hawwee ycTpoucreo {3CMNN3Y) ewm-
KOCTRIO 1 KBUT. E& CONEepXUMOE MOXEeT
6bITb 3aNUCAHO KAK A0 YCTAHOBKW B yCT-
POWCTBO C MOMOLLBIO NPOrpaMMaropa, Tak
W B CAMOM YCTPOMCTBE (s STOW Lenm
komnanua FTDI npegnaraet cOOTBETCT-
BylOLLIEE NpOrpaMMHoe ofecneyerve).

Mukpocxema DD1 KOHBEPTEP
COM—USB, ee nasHaqenve Buinio nog-
pOBHO ONUCAHO BRILLE.

Hpoccene L1 cnyxuir ans 3awmte OT
BY nomex 1 npeacrasnset cobon aecarb
BUTKOB NpPOBOGAa OAMAMETPOM 1 MM B MIO-
60 M30NSUMKU, HAMOTAHHBIX HA KONbLE
Tunopaamepa K7=4x2 ua ¢epputa 400HH.
OTMETUM, 4TC TUNOPa3Mep KonbLa WM
Mapka ¢epputa B pacCMaTpMBagMOM
CNy4ae HEKPUTUYHL. KBApLUEBbIN Re30HA-
Top ZQ1 3agaeT 4acToTy TAKTOBOrO rexe-
patopa mukpocxemel DD1. KoHgeHcatop
C4 — crnaxueariumin 408 BCTROEHHOTO B
MUkpocxemy DD 1 CTOMHWKE HANPAXEHURA

Ceeroguonsl HL1—HL3 vHauumpyioT
H2ANYUE HANPRXEHNA MUTaHUA, Nepenaswm
1 npremMa MHGOPMauMM COOTBETCTBEHHO.

Kabeno ans COBANHEHVA NEPEXOLHNKA
¢ pasbemMoM USB MK MOXHO 1U3roTosuTh na
nwbero cranpgapTHoro. lMpoeopa kabens
MMEKT CREAYLLYIO LIBETOBYID MapKUpOB-
ry: Vbus — kpacHbit, D— — 6enwin, D+ —

4" X Bu:8. 1 DAI;

Yt €— mﬁaf‘l 2 == . c7 1010 8]y ceus 3,06 o —< X2
dens  Wonm) BAT 54 4 [ atmx| R3 oRST | X/Y |USE3 S K88, 051, Woum] dem
“128 | 1 P28 T oz VOT Bl |22 RS 27 1 | Veus

v 24K )/, 30tk %S0 L5y | | g
flun. Quoz) 2 T L . AGND s \\ %6 27 W
Uﬁlﬂud 3 -]_’ff "+’25" IOJMK 4 o) >p Ry 1.5k -t i g;n
K 8608.10 N DAt 3 rxt b =
Dt 8897 [i] BT T, e k7 220 __R8 220 = Tropric
101, K 868, 5 DS1. - am| % 2 =}
DAT  MC33199; o ] c4 Bk L
oy rreseon: | il [ srare 057«
DSt AT93C46; i R I I Z’i s 1 A 1A%
HLI AJIS07AM ; i M . n;zor GM/'uJ_ T o
HL2 AN3078M: 6 b HL2 T3
27 L I 1’6' 10k} L TXD” "
HLY AN3G74M. 27 | TXD"| RXD
Puc. 7

OueanaHo, 4TC 3TK NpecbpasosaHua
VBNUILIHK ¥ OOYCNIOBRENE NUUb TEM, YTO
MuKpocxema MC33199 1 Mukpocxema-
KOHBEPTEP KOHCTPYKTUBHO HAXOAATCA B

OxOHAHKE .
Haxano cm. 8 "Pagio”, 2009, Ne 7

HECKONBKUX M3aenni (NONKOTa NoanepRx-
kvt npotokona RS-232 y scex Tpex Mukpo-
CXEM BBICOKas}.

Ana Mcnonb30Banua B ONUCHIBAEMOM
HMXE KOHCTPYKUUK R BbIBPan MUKPOCXEMY
FT232BM. OgHako YnTaTensm, VMEKOLUVM
OMNBIT MOHT2XA MUKPOCXEeM B 0e3BbIBOA-

zenenbit, GND — yepHbi. SkpaHupy-
I0WAan ONNETKA COeArHEHA C MeTannu4e-~
CKUM KOPIYCOM pasbema

NepexoaHUuK CMOHTUMPOBAH HA NEHay-
HOM NnaTte M3 GonbrupoBaHHOro ¢ obenx
CTOPOH CTEKNOTEKCTONMTa TOALWHOW
1 MM, Heprex nnarbl NPeacTaefeH Ha



puc. B. [na Hee Takxe MOXHO MCNoNb3o-
BaTb OAHOCTOPOHHWIA CTEKNOTEKCTONUT.
Cob6paHHoe 6e3 owmnbBOoK YCTPOUCTBO
Hanaxwveanua He Tpebyer. Wcnons3oBa-
HWE PA3bEMHOrO COEAWHEHWR NO3BONSAET
NOAKNIHATE Ero K aBTOMODUNAM pasnuy-
HbIX MoaudUKauuiM C NOMOWbLID HaBopa
CMEHHBIX ANArHOCTUHECKMX Pa3bEMOB.
Anma pansHeruen paboTul ¢ nepexoaHu-
KOM HeoOxoouwMo ycTaHosuTL Ha K ero
YNRABNALLYIO NPOrPAMMY, KOTORYIC MOX-
HO 3arpy3uTh 110 ccuinkam [10, 11] B eupe
zip-apxuea. CogepxumMoe apxmsa HyXHO
PacnakosaTe B OTAENBHYIO Nanky, Hanpu-
mep, “FTDI Driver". MNocne 3Yoro mMoxHo
NOAKAIOHUTE NEREXOAHMK K pasbemy USB.
Ecan yctpoircteo cobpaHo U noAa-
KAICYEHO APABWABLHO, TO OMNEepPauVOHHAR
CUCTEME OMNO3HAET &ro Kak "HOBOE YCT-
POMCTRO™ U NPEONOXUT YCTAHOBUTE NPO-
rpammsoe obecneyerne. OT agromaTuye-
CKOWM YCTEHOBKM  HYXHO QTKa3aTbLH,
Buifpas BApHAHT YCTAHOBKW U3 YKA3aHHO-
ro mectononoxenns. Mo anpocy onepa-
UWMOHHON CUCTEMB HAOO YykasaTk UMA
paHee co3panHoi nanku ("FTOI Criver”).

NaTb, TO K KOMNbIOTEPY Henb3n BygeT nog-
KAIoYMTL 6onee OAHOrQ YCTPOWGCTBA HA
Gaze FT1232, Tak Kak 3JanvcaHHee nNo
YMONHAHUIO MAEHTUGUKATOP B OAHAKOBL
1 KOMINBIOTEP HE CMOXET Pa3fIMHMUTb yCT-
poncTea. MNpougaypa NporpaMmMUROBAHUA
noapo6bHo onucana B [12], a cooTBeT-
cteylowee obecnesenne OOCTYNHO no
ceoinkam [13, 14].

NpoeepuTe NepexogHuk 6es noa-
KAKOYEHMA K aBTOMDOUMIQ MOXHO OMUCaH-
HbiM  BBIlE Cnocobom C  MNOMOLLID
ComHexViewer vnu aHanorMyHbeix npo-
rpamm. flanee HeoOx0avMO YCTaHOBUTH
#Ha MK cneumanmanpoBaHHOE NporpamMm-
Hoe obecneuerHne, nO3BonAlWee ycrta-
HaBAMBaTL CBAI3b C BNOKOM ynpasheHus
aswratenem apTomofuns M NpoROAWTL
AUArHOLTUKY.

Kak yxe roeopwnocs, Nporpammel avar-
HOCTUKWM MOXHO Pa3fenvrb Ha MiatHbie v
CRODOAKO-pacnpoCcTpansemMbie. [natHbe,
OBLIMHO BXOAALUME B COCTAB NPOTrPaMMHO-
annapaTHolX KOMANEKCOB AMarHoCcTuky,
PACCHUTAHHLIE HA NMPUMEHEHWEe Ha CTad-
umax TexoBCmyxmBaHWs v aBTOCEpBUCAX,
AOOBONBHO  aoporn (0T

HECKONeKUX COTEH gdonna-
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POB} W, KaK Npasung, nMme-
10T B KOMRAEKTe NOCTaBKU
COBCTBEHHBIA OMArHOCTU-
YECKUIA NEePexoaHuK, no-
3TOMY OHW 3[€eCb He pac-
CMATRUBAKTCA.
BecnnatHele nporpam-
sMel ceoBoaHo pacnpocTpa-
J HADTCA B WHTEpHETe M
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NnpoaaicTCA B cocTaBe
cboprmkos wa CD. (o

GYHKUMOHANBHEIM + BO3-
MOXHOCTAM OHW YCTYNaKT
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A NNatHeM, OHAKO BRONHE
npUroaHbl ans "Boitogore”™
NPUMEHEHUS, & BO MHOTMX
CAYHAAX 1 ONA UCNONL30Ba-
HWS B asTtocepeuce. B
HACTHOCTW, BCE MNpOrpam-
MB NOIBOMSIKIT CHATLIBATH
xoap owubox na Hnokoe
YNP2aBNEHUA U CTUPATD WX,
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MEHW NpOCMaTPUBaTh WH-
¢opMaumid ¢ Aarynkos,
YNPaBnsaTL UCMONHWTENb-
HbIMY MEeXaHu3mamu {Ha-
npumMep, BeHTUNSTOPomM). K
coxanenmio, BecnnatHee
NPOTPAMMBE MOTYT COaep-
XaTb PA3AUYHOTD poaa
HETOYHOCTU W OLIMDBKWU, a
CBA3ATLCH C VX ABTOPaMM
ButeaeT npcbnemaTnyHo.

Vbus

Puc. 8

Takux 3anpocos Gyner nea, nocne Yero
B AMCneTYyepe YCTPOWCTE NOSBATCA ABa
HOBLIX yCcTpoincTea: "USB Serial Con-
verter” u "USB Serial Port™. Homep wvc-
none3ayemoro COM-nopTa MOXHO mame-
HUTL ("CmoricTea” — “Port Setting™—
"Advanced”}. 3vo cregyeT wMeTe 8 BUaY,
NOCKONEKY HEKOTOPLIE NPOrpamMmb) Quar-
HOCTMKW  ONYCKAT  WCNONL3OBAHWE
Toneke noptoe  COM1, COM2 wau
COM1—COM4.

MNocne ycTaHOBKW yNpasnsowmnx npo-
rpaMMm XenateneHo 3anporpaMMrupoOBaTh
mukpocxemy DS 1, 3anucas B Hee HAEHTU-
¢ykaTop ycTpowcTea. ECAK 3TOrO He cae-

Hekotopbe w3 Bec-
MYIATHLIX ANAr HOCTUHECKUX
NpOorpamMm MOXHC 3arpyanTs C caita [2].

PaccMoTpMM NpuMepbl UCNONbLIDBA-
HUA asyx nporpamm — ICD 1.2 {asTop —
Hyxaun A. B.) u MyTester 1.2 (asTop —
Kapxos A.}.

NoaknoyuTe NepexoaHnk K AWarHo-
CTU4ECKOMY pasbeMy aBToOMOBUARA 1 yao-
CTOBEPLTECE B HANMHUK NUTAHWA (NO
CBEMEHWIO COOTBETCTBYIOWErO CBETOANO-
0a), a 3areM NOGKIKYUTE NEPEXOOHUK K
nopty NK {COM v1nu USB).

3anyctute NporpamMmy OMarHoCTUKK.
Buifepute nyHkT MeHky “CepeBuc —
HacTpoiku”™, 8 OTKPHBLIEMCH OKHE Bbibe-
pute COM-nopT, K KOTOPOMY NOAKAKYEH

nepexonoHvk. Ecnu on ¢ watepdericom
USB, 10 HOMep nopTta onpenensercs
HAaCTPOMKaMK YNpaensiOLLEN NPorpaMmel
USB-ycrponctBa. 3T0T HOMER MOKHO
YEeMAaeTb B OKHE ONEpaLMOHHOW CUCTEMD)
“NMawens ynpasneHna — Cucrema —
OGopyaoBaHue — JuUcneryep ycTponcTs”.
Mpn HEOBXOAMMOCTH er0 MOXHO M3Me-
HUTL. OBpaTUTE BHUMAaHWE, NTQ APOrRaM-
M3 MOXET WMCMNONb30BaTk TONbKO MOPTH
COMI1—COM4, uTo MOXET CO3IAaBATH
oNpeAeneHHbIE TPYAHOCTH.

Tocne Toro kak NopT BbIOpaM, onpeae-
NS0T TAN UCNOoNs3yemoro Bnoka ynpae-
nennsa {nyHkT MeHio "Cepeuc — Onpeane-
vt TN 3BY") v ycTaHaBAMBAKT CBAJbL
{nyHKT mentd “OuartocTnka — YcTaHo-
BUTb GeA3b”). Ecnv nepexonHvk umeer
WHAMKATOPL! NpUemMa u nepenayv nHpop-
MaUWK, TO OHK HAYHYT MUraTh.

MNMocne ycnewnkoro coenusenus ¢ 6no-
KOM B OKHE MporpamMmMe B peansHoOM Bpe-
MEHV OTODPAXAIOTCH 3HANEHVA NapaMeT-
poB asuratena. Ucnonmsays meno “fuar-
HOCTUKE™, MOXHO INPOYUTHIBATH KOAB HENC~
NPAaBHOCTEN U CTUPATh MX U3 NAMATKH,
YMPABNRTE NCAONHWTEIbHBIMW MEXAHN3MA-
MUWT. O,

an nenNoOAb3INBAHUN nporpaMmbl
MyTester 1.2 nepexofHvk foAKIOMaT K
agToMobunio 1 MNK aHanornuro. Nocne ee
3anycka HyXHO BuIBpaTk MYHKT MEHI0
"Havarb TectvpoBanue”. B nossrelieMca
okHe BbiBpate COM-nopt (13 uucna
COM1—COM4), Kk KOTOPOMY NOOKNIOYEH
NepexoaHmK, ¥ HaxaTb Ha kHONKY "Havate™.

Bonee nogpobHoe onucanme paboTsl
nNpoerpamMm MOXHC HanTU B X CNPaBOMHOMN
cHUCTEME,

JSINTEPATYPA

7. Mixed-Signal ICs — USB to UART Bridge. —
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usbtouart/Pages/default.aspxe>.

B. FT232 Produci Information.— <www.
ftdichip.com/Products/FT232BM.htm>.

9. USB to I/0 Porl Cantrollers. — <www.
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ID=17>.
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Certified.zip>.

12. XypTvH U. MpeobpalosaTtent WHTep-
deiica USD — RS-232 Ha Mukpocxeme
FT232BM. — Paguwo, 2005, Ne 10, ¢. 27—29.

13. EEPROM Programmer and test Utility for
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Penaxtop — M. Slomakmy, rpaduka — 1. Somakmu
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DEGEN DE1103 — 3700 pyb.
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BEINONHEHHHIA Ha VT3, VTS, VT10, ocy-
WECTBNAETCA cnox+ee. OTHOWeEHWe nno-
waney Kpuctannoe vpaHamcropos VT9,
VT10 k VT3 npuMepHo paBHO [ECcsTH, No-
ITOMY UBMEPATE HANPSXeHVe 3aTBOp—
WMCTOK HaAO NPWU OTHOWEHWW TOKOB CTO-
KOB, PABHOM AECAT.

Hanaxwsanue ycmautens

HacTtpoirky ycunutens npoussognT B
HECKONBKO 3TAMNOB C NOCAENOBaTeNbHBIM
NOPAAKOM MOHTAXA 3MEMEHTOB,

1. Mo HanpaxeHWaM 3aTBOP—MWUCTOK
Npv HOMUHANEHOM TOKe CTOKa NoatUpaloT
napel TpaHaucTopos VT1 u VTS, VT2 u
VT4, VT7 VT8, VI9 nVT10 (puc. 5).

2. YCT2HABNMBAIOT HA TENAOCTBOA,
TpaHsucTopel VT3, VT9, VT10.

Unum]= +68

1y Iz
25 mA

9. YcTaHaBnuBawoT coOpaHHyle non-
HOCTEI) NAATY YCUNUTENA Ha TENNoOTBOO
Y NPUNanBaKT BLIBOALI TRAH3WCTOROB.

10. Janee NopaldT Ha NAaTy NepemMeH-
HOe HanpaxeHne 24 B, NpoBEpRICT ycTa-
HOBKY peanctopom R1G BoixooHOrO Ha-
npsaxenus crabunuaartcpa B wHvepeane
20...26 B v yCTaHABIMBAKIT €ro0 MUHU-
ManNBHOE 3HaYEHWE.,

11. Peanctop RE 3amMbIKAOT Nepembi-
ko. NoaaloT nepemMeHHOE HanpsaxXeHue
2x 16 B yepe3s pe3vcTopul CONPoTUBIEHU-
eM 22...33 OM ¢ nposepsatoT Hanpsxexue
Ha Bbixoae YM34 (OHO AoNKHO GbiTk Gnna-
KO K HyS10). MoaaioT CurHan Ha Bxoa v Npo-
BEPAIOT PAabOTY YCUNUTENS 63 Harpysku.

12. YOnparT nepemMbiyky 1 OrpaHuYn-
TeNbHbie PE3VCTOPL. Ilocae noaaym Anta-
HUSI pe3ucTopoM R4 yctaHasnuealoT ToK
TpaHaucTopa VT1 B uHTeprane 48...52 MA.

13. PeancropoMm RI19 ycraHaenueakoT
TOK NOKos ycunutenss — 1,6 A, KoHTponw-
pysa €ro no nageHuK HANPAXeHWA Ha
WCTOKOBLIX PE3UCTOPax BbIXOOHBIX TPaH-
3UCTOPOB.

Upumz=+168
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3. CobupareT ycTpoicTeo ana nopdo-
P& TPaH3auCTOPOB NO Cxéme puc. 6.

4. YCTaHaABAMBAIOT NEpeEMEHHRN pe3n-
cvop A6 Ha MUHUMYM, a B, — Ha Makcu-
MYM COMPOTUBNEHWUA.

5. Bxmovaotr  HanpsxeHne U, u
pPe3ncTopoM Ry YCTaHaBNMBAOT TOK
1, =25...27 mA.

6. BknionaoT Hanpaxexue U, v noa-
CTPOEYHBIM peanucTopoM RB ycTanaenu-
BaKT 7oK I, = 1,6 A.

7. Mccne nporpeBa  YTOYHSAIOT TOX
Iy = 25 MA PE3NCTOPOM Ry M OKOHYBTEND-
HO yCTaHaBnueatoT Tok |, =1,6 A peancro-
pom R6.

B. BLIK/MIOHAIOT BCE HANPAXEHURA, 13-
MEPRIOT conpoTreneHyve RE v ycraHasnu-
BAKOT HA AMaTy peauvcTop Bnuxanwero
HOMMHanNa.

14. NpoeepatoT 6ananc TOKO8 AnudKac-
Kana No NAASHUIO HANPSKEHWUA HA peauc-
Topax R5, R8.

Nocne HacTpoiikn oHoux kaHanos ycu-
AVTENb rOTOB K NPOBEPKE HA BOCNPOU3BE-
AEHME My3bIKabHbIX POHOrPaAMM Pasnuy-
HbIX HaNPagNeHnn — gxas3a, KNacCukW,
soKana u np.

Yeunurens akcnnyatupyetcs B cocta-
BE& CUCTEMb NMPOUrpbliBaTENb KOMNAaKT-
nuvckoe MERIDIAN 507 24 bit; mex6nou-
Hbiv kabene AUDIONOTE AN-v {14-xunb-
HEIW nnTueHapaTt na cepebpa 99,997
npobe) v CHORD Anthem; kaGene K
AC — CABLE TALK Talk 3.1 bi-vire; aky-
cTuyeckas cuctema CELESTION A2.
HyXHO NOQ4EPKHYTH, 4TO HA NyY1ee Kave-
CTBO 3BYNAHWR YCUNWUTENb BLIXOAWT aane-
KO He Cpady, Heobxoouma HapaboTka nog,
curqanoM s tenenre 150...200 4. Mocne
Takoro "nporpesa” B 3ByKe MPOABNSIOTCA
TOHKOCTU, AETaNy, NOCAE3BYYUA, OH CTa-
HOBUTCS BONEE XAECTKUM, 3HERTUNHBIM W
BKTUBHEM, HE TEPRS WAHAYANBEHO NPUCY-
wewn MArkocTu. YCkOpWTE NPOLLECC MOXeT
npUMeHeHVe "NPorpeBoYHONC” ANCKa.

JIUTEPATYPA
2. Kongencaropnl. Cnpasosbunk. Mog pea.

W. U, YeteeptkoBa M M. H. Obskotosa, — M.:
Paguo v cBrab, 1993,

;’e,uas Top — A. Coxonos, rpaguxa — 0. An,apeet;
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PAAIMO Ne 8, 2009

Kak noarotoeumTb PUHITOH

ana MmoounbHoro tenedoHa
. NAHKPATbBEB, r. Tawuxenr, Y3bexucras

etuac BoNbLKMM CNPOCOM B KAuecTee

3BOHKOR MODUNbLHBIX TenedoHoRr
NoNL3IYIOTCA PparMenTsl mMenoanin B gpop-
Mare mp3 — Tak HA3HIBAEMbIE PUHITOHH,
LLuwpokoe pacnpocTpaHeHue NoAYNUI v
mp3-nnenepsl, Kaxk aBTOHOMHBE, TaK W
BXO0SLME B COCTAR PAINMYHBIX MOBUNDL-
HBIX YCTPOWCTE, B TOM YUCHE TEX Xe Tene-
GOHOB. HO Kak NoKa3biBaeT npakivka, ua-
rOTOBUTENN KOMWIT CAYHATPEKOE HE yT-
RPYX4at0T ceds NPaBuUNeHOW NOArOTOBKOM
3anvCcen, OrpPaHUNMBAntcE NPOCTHIM Hape-
3aHmeM GParMeHToB 1 UX NPAMBLIM KOMW-
posanvem 6e3 yyeta 0cobeHHoCTen Mo-
OWAbHLIX YCTPOUCTE. CneacTBUE 370r0 B
NyqWweMm cnyyae — KpanHe HepaumoHanb-
HO& UCNONb30BaKWe NamaTy TenedoHa, a
B XyAlLeM — NOBLILEHHLIV YPOBEHL NCKA-
XEeHWH 1 NoMex NPpK BOCNPON3BEAEHN.

Kakux xe npasuvn cneqyet npuaepxuv-
BATLCA NPW NCATOTOBKE 3anucu 4R MO-
GuncHoro ycrponcTea? Hogoe — 210 X0O-
powo 3adbIToe CTApoe, U NPABRUNA 3TH CY-
WECTBYIOT €1U€ CO BpeMEH NOPTaTUBHEBIX U
MUHWATIOPHBIX HAAMONPUEMHMKOB. [Mpex-
Ae BCEro, ka4ecTBo Nepegaqn MyasiKasfb-
HOFo CUrHana, gaxe Hambonee “xecTkoro™
B CNEeKTRAIbLHOM OTHOWEeHWKW, B MO-
BUNLHBLIX YCTPONCTBAX, B TOM 4UCHE NP
WUCNONL3CBaHWN TON0OBHLEIX TenedoHoB,
NPaKTUHECKKU HE CTPAARET NPU OrpaHnye-
HUW MONCCH BOCTPOU3BOAMMBIX HACTOT
BepxHum Jnaveqmnem 10...12 (. Benom-
HuTe TPpeBosaHus, NPEALABNSEMLIC B HE-
NA3BHEM MPOLLIOM K BBICOKOKAYECTBEH-
HbIM UM paauonpueMHKanm.

YacTtoTa AuckpeTulauum ayamouh-
dopmauvm npakTuyeckn 6e3 3aMeTHOro
Ha Cnyx ywepba ka4ecTsy BOGNPOU3BE-
neHra MoxeT ObiTk Noxuxena ¢ 44,1 kly
A0 Cneayiowero CTaHgapTHOro 3Hauerms
22,05 kIl 310 COOTBETCTBYET MakCUMans-
HOM 4acToTe cnexktpa obGpabateiBaemMorc
curHana okano 11 kMy. A ecnv menogma
FOTOBWUTCH MCKIIOHUTENBHO KAK BbI3LIBHON
Curkan {PUHITOH), €l COBEPLLEHHO He 0ba-
3aTENLHO 3By4aTk B CTEPEOPOHUHECKOM
8apwaHTe. IT0 O4EeBWAHO, HO NOHEMY-TO
PEAKO MPUMEHAETCA H& NPAKTHKE.

PaccMoTpum npakTndeckuid cnocob
peanu3auuu ONUcaHHbiXx Mep npu obpa-
BoTke dannoe ¢ NOMOLULKY PAcNpOCTpa-
HEHHOW nporpammel Sound Forge — oa-
HOW M3 (PaKTUHECKW CTaHOAPTHBIX B MUpe
BNEKTPOHHOA MY3bikKU. UCXOOHBIM mMaTe-
puanoM CnyxaT BLICOKOKAYECTBEHHbIE
dainsl GopMaTos MP3 UNK wima ¢ YacTo-
TOW guckpetvaaumn 44,1 kl'y n nwdon
CKOPOCTBK) NOTOKA BOCNPOW3BEAEHMS
{64, 96, 128, 192 unn 256 Kéur/c). Pavin
OTKPBIBAIDT B Sound Forge u konvpyiot
HYXHbBI GparMeHT B HOBLIW (haitn © Temm
*e napameTpamm (NOLRa3yMEBAETCR, 4TO
nonbaceatenes o06nNagaet HavaRbHBIMK
HaBblkamMuy paboTbl C ATOM NPOrpamMmMon, a
ECNU HET, 3TOMY HETPYAHO HAYYMTLCH).

Mpexpe Bcero, GOPMUPYIOT HapacTa-
HUE ¥ 3ATYXaHWe FPOMKOCTU 3BYKOBOrQ
PpareHTa, BbIaenAs yHacTkn 8 Havane v
KOHUE HOBOTQ (hana 1 NONb3yACh COOTBET-
CTBEHHO NyHKTaMKn Meuio Process—Fade-In

v Progess—Fade-0Out. JnutensHoCcTe Ha-
pactaHvs 3Byka 0BbIMHO BRIGMPAKOT DABHON
0,1...0,5 c. fIpogonknTensHOCTE 3ByHaHua
M 3aTyXaHua ONpPeaenneTcR xapaKTepom
MY3BIKAfIbHOro (PparMeHTa n nuHHLIMn
NPEeANOHTEHUAMK NONL3IOBATENA. STHMK
onepauvaMK He cneayet npeHebperatob,
OHK — NPM3HAK FPaMOTHOCTU U XOPOLLEro
BKYCa U3rOTOBUTENS PUHITOHA.

3atem cnenyer npeobpai’oBats CTe-
peccurtan 8 MOHOGOHUNECKWK. N8 aTo-
ro UCNONBL3YKT NYHKT MeHK Process—
Channel Converter, 8 okHe HacTpOeK Bhl-
OuparoT 13 Bunagalwero cnucka Preset
nyHkT Stereo to Mono-Use both channels
(100 %).

YcTaHoBEKy HeoGX0aUMBIX NapaMeTRoB
KOHeyhoro daiina BuINOAHAIT ¢ NOMO-
weio NyHkTa Process—Resample. 3geck
BoiBupaoT Sample Rate — 22050 Iy, In-
terpolation Accuracy {TO4HOCTL MHTEPNO-
AALMK) — 2, 334aHHYIO N0 YMORYAHMIO, W
yctaHaenusaT ¢pnar Apply anti-alias filter
{NpUMEHVTL GUABLTP, NPEA0TBPALLAICLIVIA
HANOXEHWe CnexkTpa).

Ana koauposaHus ayauouHgpopMaumn
B hopmar mp3 v CoxpaxeHvs ee s ¢ann Ha
AVCKE MCMoNb3yIoT NyHKT File—>Save As...
3pecs BoIBUpaoT Tun $arna — mp3, wab-
no# (Template} — nonbaosBaTeNbCKWNA
(Custom), B oxHe napameTpoB wabnoHa
YCTaHaBAMBAIOT CKCPOCTb NOTOKA AAHHBIX
{Bit rate) —- 56 kbps, wactoTy — 22050 Hz,
ka4ecTso npeobpasosanua (Quality) —
suICoKoe {high). Ka4yeCTeo 3ByyaHuvA aann-
CH1 C TAaKVMU NMapaMeTpamMm Ha MOGMNBHOM
YCTROWCTRE O4eHb xopowwee. MNpn TOW xe
4acToOTe OUCKPETM3aLMK MOXHO NOHN3NTL
CXOPOCTE NOTOKA gaHHbix Ao 48, 32 nnn
24 KBut/c. HeKOTOpOE yXYOLIEeHWE Kade-
CTBA 3BYYaHWs CTAHOBUTCA 3aMETHBIM Ha
CNyx TONbKo Npu 32 KBUT/C, HO paxe npu
24 K6uT/C OHO OCTRETCA NPUEMAEMEBIM.

Ecnm ecvbe HEOBXOOMMOCTL OCTABUTL
CUrHan cTepePoOHUMECKMM, 3Tan ero npe-
obpazoBaHna B MOHOGOHNYECKWIA ChenyeT
NPONYCTUTD, BEINOHMB OCTANBHLIE ONUCaH-
Hble sbilue npoueaypbl. Npy 0aMHaKOBOR
CKOPOCTU NOTOKA AaHHBIX 00beM "CTepeo-
GOHUNECKOrQ™ $aitnNa NONYYUTCA TAKWUM XKe,
KaK 1 "MOHOQPOHUNECKOTD”, HO 33 CHET He-
AHAYMTEAIBHOTO YXYALLIEHUS KA4ECTBA 3BYHa-
Hus. B 310M cny4ae He pekoMeHayeTes 3a-
JABaTL CKOPOCTE NDTOKA MeHee 56 KOuT/c.

KorkpeTHbIe pe3ynbTathl, GOCTUMHY-
Thie npu obpaboTke ucxogHoro davna
obvemom 8 MBauT nporpammoin Sound
Forge Bepcwu 7.0, Takoes: 2,3 MBaitT —
npy 56 Kbwt/c; 1,96MGant npw
48 Kéut/c; 1,2 Mbant — npu 32 Kéur/c;
0,98 MBanT — npn 24 K6ut/c. Takum o6-
Pa30M, BNOMHE PeafnbHO AOCTUXKEHUE Ye-
THPEXKPATHOMO, @ ¢ HEKQTOPBIM yXyalle-
HWEM KaMecTsa 3BYYaHWS AaXe BOCbMU-
KPAaTHOrO BIMIPEIWAE NO 06bemy,

OnucadHuie onepauvm MOXHC BLINOA-
HUTE U C NOMOLWBK PaHHKX (HanpuMep,
4.4) pepcvii nporpammsl Sound Forge vnm
APYrvx pacnpocTpaHeHHBIX 3BYKOBLIX pe-
pakTopos — Wavel ab, CoolEdit.

Penakrop — A. Aonrid

cUCTEMax BOAAHOMQ OXNaxaeHmn pu-

3NMYECKUX DNPUOOPOR  NPUMEHAINT
pEerne KOHTPOAA NOTOKA XUAKeGTH PIX-8,
Tpebylolme YaCTOl PEryaMpoBKY BCnea-
CTBWE YTPAaThl 3NacTUYHOCTU PE3WHOBOW
MEMBPAHON, a TAKXKE POTAMETPHI C repKa-
HAMW, pearvpyiolvMy Ha BpaweHue no-
nnasKa ¢ MardutoM. U ve, n apyrue 6nicr-
PC 3arpaA3HANTCS BORONPOBOAHCH BOACGH
W HYXAZKTCA B NEPUOAMHECKON HMCTKE,
NPEACTBPAaLUAIcLEN OTKA3E CUrHANW3a-
unn o6 aBApPUVHOM CHWXEHWW pacxoda
OXNAXAAKOLLEH XUAKOCTH.

CaHaxas Npuwna Meicls nonpobo-
BATb YCTAHOBUTb B CUCTEMY BORAHOIO
oxnaxaeHus nokasaswuin cebn 6eaoT-
Ka3HbIM B OBITY CHETHWK BOAB! KPBIIbHATO-
ro Tuaa CBK-15-3. 9 pazobpan ero cuer-
HBIK MEX2HW3M, OCTaBMB NULLE BEPXHICIO
N HUXKHKK NAAaTUHE! C Benyu.unm BaJIOM U
HacaxeHHOR Ha Hero "3Be304Kkor”. Ban
UMEET MAarHUTHYIC CBAJ3b € HAXOOAWEHCs
B NOTOKE BOOW KPHINBYATKOW. Ha Hero
NPUMEPHO Nocepegvke ! Hacaaun coe-
A@HHYIO U3 NNACTM3CCOROM LUECTEPHWN OT
NEePEHOCHOM MArHWTONbl 33CAOHKY, KOTO-
pas nepexkpbiBaeT ONTUHECKYIO CB8A3b
MEXAY MANy4awLwuMm ouoacmMm v GoTo-
TPAH3NCTOROM ONTCAAPBt C OTKPHITHIM
ONTUHECKMM KAHANOM {OT HENCHPABHOIrO
npuHTepa)l. Popma 3acncHku swibpana
TAKOW, YTO CBA3b OTCYTCTBYET B TEHEHWE
MONOBURL KAXA0IO 0HOPpOTA BANA.

OnTonapa CMOHTUMPOBAHA HA CTEKNOo-
TEKCTONVTOBOWN NNATE, NOMELLEHHON MeX-
Ay NNatMHaMKU CYETHOro MexaHnama, pa-
3ymeertcs, 6e3 wectepen u cyeTirka. Ock
€ 3ACAOHKOW M 3BE30HKON YCTAHORNEHA B
cBou rHe3ga (nogwwuniHwku). Tony4us-
LWWIACA OaTHUK CMOHTUPOBAH HENOCpencT-
BEHHO HA Npeobpa3osarene pacxoaa (Tep-
MWHONOMAR  32B0AA-U3rOTOBUTENA) CYET-
4yMka U NOAKAIONEH K Boaonpoeoay. Onro-
napa noAKNIHEHA No CXeMe, aHanorMYHOM
MCMONB3DBAKHON B OKOHYATENBEHOM BAPW-
aHTe parivka {oHa Oyzetr paccMmoTpesa
HUxe). HaCcToTa UMNYNbCOE HA KONEKTope
GOTOTPaH3UCTOPa WIMEPANACE MO WX
V30BPaXEHMIO HA BKpaHe ocumanorpaga.
MNMoToK 3302HHON WHTEHCUBHOCTYW CO3aa-
BancAa nyteMm CnvBd BOAB B MEPHYIO eMm-
KOCTb. Oxaszanoch, 4To 4actota hopmMu-
PYEMBIX 2THUKOM MMNYNHCOB NPAMO NPo-
NOPLMOHANTBHA MUHYTHOMY Pacxoay BOAbI,
MNpu 6 n/mMuH oHa pasHa 3 Ty,

Tloporoeoe YCTROWUCTBO, HOPMUPYIO-
wee curdan o HeaoNyCTUMOM YMEHbLLE-
HUM pacxofa Boabl, BHIN0 peweHo CTPoUTL
1O NPMHLMNY CPABHEHWS NEpUoaa NOBTO-
PEHUA UMNYNLCOE faTHUKa € OAUTeNb-
HOCTEK UMNYNLCOR caHOBWBpatopa. Benn
onpofoBaHk BApMaKTLl HA PAINMNHBIX
Mukpocxemax — KP10068BU 1, KP1S61AIM,
KS555AIM 1. HeoxmnaaHHO NyHvm KU Tpedyio-
LM MUHUMANBHOMO YUCHa aeTanen oka-
3aNcA BapuaHT Ha Mukpocxeme K155AI3
{0Ba CAHORMOPATOPA C NOBTOPHLIM 3anyc-
KOM). Ero cxema nokazana Ha pme. 1.

Mpw BpaLLEHWM 33CNOHKKU Ha KOANEKTO-
pe ¢poToTpaH3ncTopa ontonzpsl U1 dop-
MUPYIOTCA MMIMTYNECH, ANWMTENLEHOCTL KOTO-
PoiX NPUOAU3NTENBEHO PABHA ANMTENBHOCTW
fays Mexay HYMK, @ HacToTa CNeaoBaHWR
3aBUCUT OT pacxoAa BoAbl B CUCTEME
OXN@XLEHUR, B 3aBUCUMOCTH OT TOrO,
Kakot ua BoiKAloyarenein SA1—SA4
3AMKHYT, IMMYAEChI YEPE3 OOMH W3 KOHOEH-
caropoR C1—C4 {ux eMkOCTb NOAcHRaHa
AKCNEPUMEHTRNLHO) NOCTYNAIOT HA BXOA, 2



Pene KOHTPONA NOTOKAa XNAKOCTHU

A. CKOPDbIHVH, r. 3naroycr Yenaburncxko obn.

ABTOpY 3T0si CTaTsyu no poay pabors: NpunoCsE 3aHUMAaTLCS KOHT-
POnem NOTOKS BOQLI, OXIANAII0OWeH CRoxusie puandeckmne npnbo-
Pbi, Hanpumep, PeHTreHoBCcKkmne cnextpomeTpsi. fipegycmorpentsie
B HUX A5 3TON e Qaryuku 0Kas3anucs HeNanexHeimu, Tpebyio-
LWHMK 48CTOro 0BCAYXKNBaHNA, DEMOKTa 1 3amMenbl, Bee npobnemsi
YAANOCH PeLinTh C NOMOWBI0 Seiiesoro ObITOBOro CYeTYMKS Pacxo-
A8 BoAbi, B XOTOPbIH R003BREH NPOCTON (BCErO H3 OQHOH MBKPOCKEe-

me K155A13) anexTporHbiii yaen.

onHoevbparopa DD1.1. MNpu mManoir yacro-
T€ CNeaceaHns Mk aMnIvTyada HeaoCTaTon-
Ha [N €ro 3anyCcka 1 yROBEHE HANPAKEHWURA
Ha Buxoae 4 opHosubpaTopa OCTaeTcs
MOCTORHHO BBHICOKMM, Tpan3ucTop VT2 3a-
KPBIT, @ KOHTaKTe pene K1 (P3C42 venon-
HeHua PC4.569.151) pazomMKHyTbI.

C yBenvuernuem pacxoaa BOAH HacTo-
Ta BPALLEHUA KPLINBYATKN OATYMKA U Crne-
LOBEHWA WMNYNbCOB HAa KCoNnekrope
GOTOTRAH3UCTOPA PACTeT. YBenuyueaeT-

KOHTaKThl 3aMBIKaIOT LENb, Paspela-
wyw pabory oxnaxaaemoro npubopa.
Cxema NoAKNIONEeHUR K pasbemy X1 cur-
HanbHOro csetoamofia HL1 npuseaeHa B
Ka4yecTee npuMmepa.

NPy CHUXEHUW PACX0A2 HUXE Nopora
KOHTAKTHI PE/IE PA20MKHYTCH HE DaHee Yem
yepea 6 ¢ {4NMTensLHOCTE UMNYNECa OAHO-
subpartopa). Takas 3agepxka npeaoTepa-
WaeT noxHsie cpabaTthiBaHUsa CUrHannaa-
TOpa NPy HEPaABHOMEPHOM NDAAYE BOAM.

BaTb, GCTABUE B Npubope TONbKO OOMH U3
koxpencatopoe C1—C4.

Bce neranu CurHann3aropa CMOHTU-
POBaHL HA NevaTHoM nnate, hopmMa KoTo-
PO COOTBETCTBYET MMEKILLEMYCH BHYTRW
KOPNyCa W3MEpUTENLEHONO MeXaHu3ma
cyeTynka sBoguel CBK-15-3 ceobopgHomy
MecTy. Bug CBEpxy M CHU3Y NOKAa3aH Ha
puc. 2. nary pacnonarant mexay nna-
TUHAMW MEXaHW3MA, YCTaHaBAMBAIOT Ban
¢ 3aCNOHKOW 1 3BE3N0HKOA BU3YanbHOro
KOHTpONns BpaweHns. CeoCoaHBIA KOHEL,
Bana BCTABNAKOT B NPEOHAIHAYEHHOE AN4
HEr0 FHE3N0 HWXHEW (YEepHOW) KpBILLKU
CHETYMKA. YCTaHaBNMBaidT BepPXHIOK
(NPO3PauHYKD) KPBLILLKY 40 3aWEeNKMBAHNA
C HAXHEN. B Npo3payHon kpbilike caend-
Ha NPOPEe3b 419 YNPasNEHna G NOMOLLLIO
OTBEPTKU BuKNOYaTENsMK SA1--SA4.
CobpaHHbiil 3NekTPOHHLIM HNok yCTanae-
AvealoT ra ‘npecbpasopartent pacxoga”
CHETYMKA U (PUKCUPYIOT erc XOMYyTOM.
BN0OK MOXHO NerkQ CHATb QJ1A NPOBEPKA,
PEMOHTA #MAM 3AMEHL!, HE AEMOHTUPYA
"npeobpasoearens pacxoga’ wa BOAO-
npoeoaa.
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CR WU aMNuMTyga VMIMYNbCOB Ha BXOAE
onHosubBpaTopa. MNpu HeKOTQPOM NoPOro-
BOM 3HaYeHWU PACXoha AT UMNYNLCH
HAYMHAKT 3anyckate ogrosubpatop. Mo-
CKONbKY NEPUOL, UX NOBTOREHMA MEHBLLE,
YEM ANINTENBHOCTH MMNYNbCA OgHOBMOPA-
TOpa, NPOUCXOOUT MHOTOKDATHBIA nepe-
3anycKk NOCNeAHerc ¥ ypoBeHb Ha Eero
BbIXOA€ CTAHOBWTCA NOCTORHHO HU3KWUM
{3TO xapakTepHo anA VaHOBMBpaTopa Ha
Mukpocxeme K155AI3). Tpansnctop VT3
oTKpuiBaETCA, cpabartoiBaeT pene K1, ero

B kauectee Boikmouatenen SA1—SA4
ucnonb3oeax Bnek DIP-nepexmicyaTensii
BAM-4, CHATLIV ¢ KOMMBIOTERHON MNaTH.
Konaencaropet C1—C4 nopbupatot 3kc-
NEPUMEHTANbHO, BpALLAR BaN LATHWKA C
HYXHOM HaCTOTOW MAfnOMOLUMbIM 3f1eKT-
PONPUBOAOM C PEMYIAPYEMOI NACTOTOU
spalLenys. Npn HeoBX0AUMOCTH KORAEH-
CaTOpbl HYXHOW eMKOLTH COBupaloT 13
HECKOMNBKUX, BKMOYEHHBIX NAPannesbHo.
ECnv QOCTATOYHO OAHOTO 3HAYEHWS NOPO-
ra, BLIKIKUATEAN MOXHO HE YCTaHaBnui-

BepoaTHO, YWCAD NEeNeCcTKOB 3aCNOH-
Ku, npepusaoweit notok UK nanyuenun
& onTonape U1, MOXHO yBENUHUTL, NOB6I-
CMB 3TUM 4aCTOTY QOPMUPYEMBbIX ONTO-
napo# UMNyNsCoR  3T0 NO3IBCnunD Hul
3HANMTENBLHO YMEHBLIWTE €MKOCTh KOH-
AEHCATopPOoB B aativke, K coxanenuio, Ha
NPaKTUKE 51 3TOM BOSMOXHOCTWM HEe npo-
BEPAN.

Pegaxrop — A. fom wi, rpachuxa — A. Jonruit,
doro —~ asrops
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"KoHTponépsbl”
B UHKyOaTope mn

TemMmneparvypbl

B Tennuue

A. MAHBKOBCKUH, noc. Lesyerko foreuxoi obn., Ykpanna

Obbrun0 uHkyOarop ycranasnusaOYT B capae, rae oH paboraer
asTomarnveckun. Ho ocrasnars annapar fes NPUCMOTPA BCE-TAKN

Hens3st. BAPYr CAyYaiHO OTKPbINU ¥ 336biAIM 33KPBITL ABEPLY WHKY-

baropa, nponano Hanpsxeuue B 3NCKTPOCETH, NUTaliel ero

HarpesaTens, Ay Beilina U3 CTPpos aBTomaruka... Ecan remnepary-
pPa B MHKYBALNOHHONA KaMepe ynager HuXe KPUTUYeckoi (0GbidHOo
+25 °C), Oynywmne ubinnsra Moryr nornbuyrs, He poauswnce. He
MEeHEee OTaceH u 4YPe3MepHuin Harpes any. NMogobxeie npobnemst
BOZHUKAICT 1 B 06OrpesaemMon rennuye.

Yro6bl HE TPATHUTE BPEMS HA MOCTOSHHBIN JINYHBIN KONTPONL, Aa
eL{e HOYLIO, HEOOXOAUMO aBTOMATUIMPOBATH ero. 10, KOHeYHO, He
AACT NOAHOH TaPaHTHH, HO OBECNIeYuT AONONMHUTENLHYIO YBEepeH-
HOCTS B ycniexe nnxyGaymnn un 6orarom ypoxae.

Cxema YCTPOMCTRZ AWCTAHUWOHHOIO
HabNOeHUA 3a TeMNepaTypon BO3Ay-
xa B uHKybaTope naobpaxeHa Ha pmc. 1,
OHo cocTtouT n3 AOBYX BbINONHEHHBIX Ha
OTAENBHBIX NEYATHBIX NNaTax y3aoe. Yaen

HUIKO CBRA2KU Hepes MyNeTUNNEKCOoP NOCTy-

naeT Hanpsaxerue 6,2 B co cTtabunutpoHa

VD1. lMpw Temneparype BO30yxa Bbllue
25 °C, Ho Huxe 45 °C, ypoBeHb Ha BeXoge
OY DAT.1 CTaHOBWUTCA HU3KWM, A Ha Bbl-

pa Hanpaxenvs {wa OY DA2.1 n DA2.2).
Konpencartop CS cnysxuT Ana NofaBnermns
nomex. Mpu HanpPAXEHUA B NHWUK CBHA3U
okono 6,2 B {4TO COOTBETCTRYET Temne-
partype menee 25 °C) na swixoge OY DAZ2.1
YPOBEHL ByNeT BRICOKWM, a Ha soxope QY
DA2.2 — HU3KKMM. B aTOM COCTORHUU
BKMKOYEH cBeTOaVMOA HL2 1 OTKPHT Tpan-
3ucTop VT 1. Cpabortaeswee pene K1 croun-
MW KOHTakTamu K1.2 BHIKIOYZET CBEeTO-
avog, HL3, a konTaktammn K1.1 3ambikaet
Lent NUTaHUA 3BYKCBOIC CMIrKanuaaTopa,
HaaHaYeHne KOTOPOro — NPMBAEYL BHU-
MaHve snanensua uekybartopa K aBapuin-
HOW CUTYaLUK, & B HOYHOE BPEMS — Pas-
bynute ero. CurHanmsatop MOXHO
NOCTPOUTE 0 NKODIA CXxEeMe, NC3BONAK-
LEN reHEPUPOBATL CUTHAN HYXHON rPOM-
KOCTU W NOAXOOALLEN MENsANI.

Npw TEMNEPaTYpE B UHKYDATOPE Bbllg
25 °C, Ho Huxe 45 °C, HW3KUIA ypOBEHE YC-
TAKOBNEH Ha BRIXOAAX 0Goux OY, 0bMoTKa
pene K1 obectoveha, BKNIOYEH CBETOAMON,
HL3. Ecnu xe TemnepaTtypa B wHkyGaTope
npessiwaer 45 °C, HanpaxeHue B AMHWAN
CBA3K CTaHeT pasHuiM 12 B, 1 ofa OY ne-
penayT 8 COCTOAHWE € BHICOKWM YDOBHEM
Ha sbixoae. BraounTtcea ceetoamon HL, a
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Puc. 1

M3MEPEHWS TeMnepaTypol (€€ OaTuymkom
cnyxut tepmopesncTop RK1) cobpan ha
mukpocxemax DA1 u DD1, Ero pasmeula-
KT B MHKYG2LWMOHHON KaMepe U Nnapon 1l
O8YX CBYTHIX NPOBDAOB, 0O03HAYEHHBIX Ha
Cxeme a v b, CORAUHSIOT C Y3/10M MHOMKA-
umMn Ha Mukpocxemax DA2 1 DD2, pacno-
NOXEHHBHM B XWINOM NOMELLEeHUIA B TEKOM
MecTe, rae MEETCS BOAMOXHOCTb AHEM W
HOYBIO HADMIOAATE 38 COCTOAHWEM CBETO-
anoaos HL1—HL3.

MNpu Temnepatype Huxe 25 °C komna-
parop HanpsxkeHws Ha OY DA1.1 HaxoauT-
CR B COCTOSHMM C BEICOKWM YPOBHEM Ha
BHIXOAE, a TOT, 4T cobpand Ha OY DA1.2, —
B COCTORHWY G HU3KUM BbIXOAHLM YPOB-
HeM. [TOCKONbKY BbIXOAEI KOMNAPATOPOB
COAVHEHbL & afPECHBIMK BXOOAMM MYIb-
Tunnexcopa DD1, B8 atoii cuTyaumm 8 nu-

xoge DA1.2 ocraercs npexnuM. Tenepb B8
IMHUIO CBA3W NOAAETCA HYNEBOE Hanps-
xeHve. HakoHey, npu TEMNepaType B UH-
KyBaTtope suie 45 °C ypoBeHs HA BLIXCAE
OY DA1.1 Hu3kvi, a Ha Bbixoge DA1.2 —
BRICOKWIA. 3TO MPUBOANAT MYNLTUNNEKCOD
DD1 B COCTORHME, MPKU KOTOPOM B IMHKW
CEA3U NPWCYTCTBYET NONMHOE HANPRXEHWUE
auTasws 12 B.

¥Y3en nutaloT HanpsxeHvem 12 B (1) or
WCTOMHWKA NUTAHKS AaBTOMAaTUKN MHKyﬁa-
TOpa wAK OT ceTeBore agantepa. Noporu
cpabarniBaHna KOMNapaTopoeR Ha OY
DA1.1 1 DA1.2 perynupyioT COGTBETCT-
ee';:o NOOCTPOEHHBIMM PeancTopamy R2
"

B y3ne uHamkauun, Ha Bx04 KOTOROra
NMOCTYNAET HANPsXeHWe C BhIX0Aa NepRo-
ro y3na, Takxe UMEIOTCA ABA KoMNapaTo-

pene K1 otkmuouut ceetogmog HL3 w
BK/IIOHNT 3BYKOBOY CUrHANU3aTop.

NevaTtHble NNaThl Y3108 U3MEPEHUA U
VHAMKALMM W30OpaXeHsl CODTBETCTBEHHO
Ha puc. 2 v puc. 3. HanpsxeHue nNwTa-
Hua 12 B {2} nyqwe nogaears o1 Gatapeu,
HaNPUMEP AXKYMYNRTOPHOW, U €€ Xe Ha-
MNPAXEHUEM MUTATb 3BYKOBOI CHrHANM3a-~
TOp. 370 0BECNEYMT Nofaady ABAPUIAHOIO
CUrHAnNa Aaxe NpM OTCYTCTBUMK Hanpaxe-
HWA B CET!.

Mo onucaHHOMY BhILE NPUHLMIY MO~
CTPOEH M CUrHANW3aTop Temnepatypbl B
Tenuue, cxema KOTOROro nokasaHa Ha
pmc, 4. OH OTMMuEeTea OT ONUCAHHOMO
BbILUE YBEMWHEHHBIM HUC/IOM TEMNEPaTYR-
HbIX MOPOro8, NMPW NePece4eHnn KoTapbIX
NOAAKTCA CUrHaNbL!, WU YPOBHAMMW 3TWUX
noporoe. KomnapaTtopbl Ha QY MUKPOCXeM
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Puvc. 6

DA1 1 DA2 u3aMERRAIT CBOE COCTOAHUE NPK
creayiowmx 3HaAYEHWAX TemnepaTyps):
DA1.1 — 8°C, DA1.2 — 20 °C, DA2.1 —
30 °C, DA2.2 — 35 °C. MNoporn perynu-
PYIOT NOACTPOEYHEIMM pe3ncTopamu R2,
RE, R8, R12 cooTeeTcTBEeHHO.

Ha norudeckmnx anemenTax "Mcknoya-
owee UMW DD1.1—DD1.3 nocTpogH
npeabpasosatent koga, obpaayemoro co-
CTOAHMAMM BbIXO4OB YETHPEX KOMNapaTo-
POB B KOO agpecd ANR MynsTURNekcopa
DD2. MNpw Temneparype 803ayxa 8 TENAU-
ue Hmxe 5°C HanpsxeHne Ha Buixcae
MYNETUNAEKCOPA U B NUHUK cBA3WN GyaeT
Hynesem, nNpu 5...20 °C — 3,3 B, npu

20..30°C—6,2B,npn30..35 °C— 12 B.
Mockoneky Temneparypa eeiwe 35 °C, xak
u Huxe 5°C, cuntaeTcs HenonycTWMOL
ANA HOPMAanNLHOrO Pa3BUTWA PACTEHWA,
NPY HEV HAaNPSXXKEeHWe B NIMHUM BHOBL CTa-
HET HYNERbIM.

Ha anemerTe DD 1.4 NOCTPOEH UHEEP-
TOP BRIXOAHOTO curHana QY DAL.2. Ypo-
BEHb HA BLIXORE WHBEPTORA CTAHOBWTCA
BEICOKVM NpM Temneparype Huxe 20 °C.
310 nepesoamr Tpurrep DD3.1 B cocrona-
HUE C BBLICOKMM YPOBHEM HA MHBEPCHOM
BbiXOOE (BLIBOA 2}, YTO OTKPLIBAET TPAH3U-
cTopbi VT1 n VT2, Pene K1 skioyaet obo-
rpes Tennuybt. OH ERKNIOYUTCS NPU MNOBbI-

werun TemnepaType oo 30 °C, koraa ypo-
BEHb Ha BXOZEe S Tpurrepa CTaHeT BbICO-
KUM, 2 HA UHBEPCHOM BHIXOAE — HU3KUM.

"NpuemHaa™ YacTb ycTpowcTea gwvc-
TAHUMOHHOIO KQHTROAS TeMNepaTypbi
BO3[lyXa B TENAULE NOCTPOEHa Ha Tpex
KoMnaparopax Hanpsxennsa (DA3.1,
DA3.2, DA4.1), OTCNexXMnBaWMX Hanps-
XEHVE B AMHUK CBA3W, U MYyNETUNNEKCOPA,
MCMNONHAOLIENO B JAHHOM ChyvYae ponb
gewndparTopa, yNpaengoOWeErc Ceevo-
ovonamu HLt—HL4. Mepenii ua Hux (HL1T)
BKMOYEH, €CAN HENPAXEeHUE B AIMHUN
HYNEBOE, YTC COOTBETCTRYET TEMNENATY-
pe Huxe 5 unv Boiwe 35 °C. MNpu Temnepa-
Type 5...20 °C sxioneH ceevoguog HL2Z,
npu 20...30 °C — HL3 n, nakoHey, npu
30...35 °C — HL4.

Konaencarop C6 nopasnser nomexu,
BO3AEACTRYIOLME HA IMHVIO CBASK.

NevyaTHeIe NA@TeI ATOrNO YCTPOWCTEA
nzobpaxeHs HA puc. 5 (y3en naMmepe-
HUR} ¥ pruc. B (yaen nsavkaumn).

Penaxrap — A. fonrwa, rpadgmxa — A. Jonsui

Kypchl AVCTaHUUORHOTO OByueHus
AporpaMMuUpoBaHUID MUKPOKOHTRON-
nepoB. MakeTHele naatel  gns
ATMegai28, MP3, USB-Flash. fpo-
rpamMmMaTopbl  MUKPOKOHTPOANEPOB.
KOHCTPYKTOPB! ans cE0pKu curHanusa-
unit GSM.

PazpaboTka 3NeKTPOHHBIX
POUCTE U NPONRaMM Ha 3aKas.

E-mail: radio73@rambler.ru,

www.electroniclab.ru

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

1o 18.00 mock. Bp.).
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SNeKTPOHHBIE KOMIOHEHTHI CO CKNa-
ha v NoA 3aKa3, MMNOPTHLIE W oTENe-
CTBeHHble. OrpoMHBIA BRIDOP pasb-
£MOB, KOMMYTaLWK, pene, kaGensHow
NPOAYKUUY, WHCTPYMEHTOB, M3aMepn-
TENbHBIX NPUEDPOB N MHOTOro APyrora.

HuakKe LeHbl, BHICOKOE Ka4eCsTBO.

Haw web-cair:

www. MSTQUARTZ.RU

E-mail: info@fomel.ru.

* * *

WnTtepHer-marasvu ELITAN.RU
500 000 kOMNOHEHTOB CO cKNaaa,
MWHWMAINbHBIA 33Ka3 HE OrPaHUHEH.
12 cnoco6oB OOCTABKN.

Ornata: 6aHk, noyTa,

WebMoney, MasterCard,
Anpexclensrn, Visa.
OTCNEeXVIBaHUE 33Ka3a Ha canTe.
Cant: www.elitan.ru
e-mail:_info@elitan.ru

* > >

HaBop petanei "USB nporpamma-
TOp™” no cTaTtee A. Pekkoea 13 "Paguo”
Ne 7 32 2008 r. TepmMocTare), HacvoTo-
MEpkl, BONLTMETPL!, RMAEPMETPLI, Ha-
60pPb YT PEIUCTOROB U KORASHCATO-
poe 1206, 0805, 0603. Apyrue paamo-
Habope) 1 getann.

http://chipnabor.ru/

E-mail: nabor@inbox.ru .

Ten. +7-916-431-53-46 r. Mockea.




INEeKTPOHHbIA YPOBEHDb

B. HAXOAOB, r. Hosocnbupcx

a3Ha4YeHue NPeanaraeMoro yCTpRon-

CTBA TaKoe Xe, KaK y 06614HOro CTpo-
WUTENHHOMO YPOBHA — ONPEaeneHune yrnos
HAKNOHA MOBEPXHOCTW, Ha KOTOPYIO OH
YCT2HOBNEH, OTHOCUTEABHO MOpPU30OHTASNb-
HoW nnockecTu, Mpubop conepxur He-
foneloe 41UCno peTanei, nNuTaetTcs oT
ranbBaHvyeckoi GaTapeun n rovoe k pato-
T€ HEeMENNIEHHO nocne BxA4eHun. OH
nocTpoex Ha Haze MUKpPOCXeMbl Tpexoce-
BOro akcenepomerpa SMB380, umelowen
uuhposot nHTepdenc, HTO NO3BOAUNO
€03[aTb NONHOCTLIO UMPPOBOE YCTPOMCT -
BO 0e3 aHANOrOBbIX Y3N0B.

Yrnbl HAKNOHZ BLIMUCNRIOTCA MO pe-
3yNbTaTaM M3MEPEHUS NPOEKLUIA BEKTORA
YCKOPEHUST 3EMHOM0 NPUTAXEHWUA Ha KaK-
Y10 12 Tpex oceid akcenepomerpa: X (ro-
PUBOHTAABHYIO NPOJCAEHYIO), Y (rOpr30H-
TANbHYID NOMepeyuHykd) n Z {(BepTukarob-
HyI0). N3Mepsemble yraol MOryT Haxo-

WAKT BRICOKMI ypoeeHb curHanos MK oo
3Ha4eHuns, HeobxoaUMOro anNa nogavy Ha
BXO/b! aKCENEPOMETRHA.

WcTouHrK nuTaHua npubopa — ranb-
BaHnueckan Garapen GB1 HanpsxxeHvem
9 B, Tok noTpebnenna — 5 MA. Hanpsike-
Hue Batapev nonvxkaeTca ao o B, Heobxo-
aumelx g8 MK 1 XKW, € NOMOLLEKX MHTEr-
pansHoro crabunuzatopa DA1. Akcene-
poueTp B1 nutaetcs HanpaxeHvem 3 B
OT MHTEerpaneHoro ctabunusaropa DA2.

Cpazy nocne BKAICHEHUA NMUTaHWUA Bbl-
KnoHarenemM SA1 3neKTPOHHBIA YPOBEHL
paboTaeT B peXUME U3MEepeHUn HakoHa.
Yrabl OTKNOHEHWA NEepneHavkynapa K
OCHOBAHUWIO AKGENepoMEeTpa OT BEKTOopa
CUMbl TAXECTU N0 KaxKAaok 13 oced name-
pawTca ¢ nepvoaom 0,25 ¢, nonyueHHbe
3HaYeHWs BeIBOOSTCA Ha Tatno XKWU. C
TEM X€ NEPUOACM CYUTHLIBAKOTCA NOKa3a-
HWS BCTDOEHHOFO JATHMKA TEMNEPATYPLI,
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Puc. 2

antees B mHTepsane ot -180 no +180°,
NOrPeWHoCTb U3MEPEHUA HE NpesBbIlLaeT
1°, KpOME TOro, BCTROEHHBIA B MUKOCXE-
My aKCenepomerpa aaTiuk U3Mepser
TeMnepaTypy B uHTepeane —30...+80 °C ¢
norpewHocTsio He Gonee t °C. Moppob-
HOE onucaHue akcenepometpa SMB380
MOXHO HaliTK o agpecam: <http:// www.
bosch-sensortec.com/content/
language1/downloads/SMB380_ Flyer_
Rev1.3.pdf>; <http://www.olimex, com/
dev/pdf/OTHER/SMB380_Preliminary_
Datasheet_Rev13_20070918.pdf>.
Cxema 3NekTPOHHOIO YPOBHS NOKa3aHa
Ha pwe. 1. flna Bonee NONHOIC UCNONbL-
B0BAHUR UMEIDLLMXCS BBIBOLOB NOpTOoB MK
PIC16F628 (DD1) ckoHgurypupoBar Ha
paGoTy C BHYTPEHHWM TakTOBLIM reHepa-
TOPOM, NPUYEM HACTOTa ATOro rexepaTopa
noHukeHa no 37 kly. Paboras no 3anu-
CaHHOoW B Hero nporpamMme, MK ynpaenser
axcenepomeTpom B1, nonyyaer ot Hero u
obpabateisaeT nHopmMaumto ob yrnax Ha-
KIOHA WU TemnepaTtype, BuBOAUT Pesyrb-
TaTul Ha XKW HG1 (ase cTpoxu no 16 cum-
eonoe). Tpauamuctopsl VT1—VT3 ymeHb-

X MeTka Bbig. 1

Puc. 3

OHut 0TODpaxXatoTCA B NPaBO#t HacTu BEPX-
Hel CTPOKK Tabno.

Ecnu yrnel HakneHa no ocaMm X nY vyne-
guie, Ha Tabno XKUY Huke 3HaueHun Tem-
nepartype! 6yoer BuiBeOEH NpU3HaK ropu-
30HTANBHOCTW — CUMEOJ "3BE3404YKa” B
yrnoBeix ckobkax. Mpy OTKNOHEHWM OT
ropuacHTa mnaobpaxeHwe "38e3409KU”
VHBEPTUPYETCS: OHA CTaHOBWUTCH CBETAON
Ha TEMHOM QOHE.

B MOMEHT Haxatua Ha kHaonky SB1
npuoop 3aANOMMHAET TEKYLLUME 3HAYEHWN
ymMoB HaknoHa U ganee orobpaxaeT Ha
TabNo OTKNOHEHWS OT 3TUX 3HAYEHUNA,
"3ee3A0uKy” B yrnoBbix ckofkax noa 3mHa-
YEHUeM TEMNEPATYPh 3aMeHneT byksa W.
MNpu BbIXCOE OTKNOHEHMA 33 Npeaens
+45° COOTBETCTBYIOLLER IHAYEHME IaMe-
HAETCH Haanucbio “Err” (pmc. 2). Takoi
PEXUM NMO3BONKET KOHTPOAWPOBATL Na-
pPannenbHOCTE NNOCKOCTEN, PACNOAOXEH-
HBX Ha yOaneHuyW onHa Ov Apyron. Boa-

BPALUEHNE B UCXOAHBLIN PEXUM MPONCXO-
OWNT NPU e OBHOM HEXATUMM Ha KHOMNKY
SB1.

Mpubop 660 cobpar B kKopnyce, 1aro-
TOB/IEHHOM U3 OTPE3KAa aNtOMUHUEROrO
weennepa pasmepaMi 100x40x25 mMm. B
HEM YCTAHOBMEHbI NNata, MOHTaX KOTO-
POW BRIMOAHEH HABECHBIM CnOCOGOM, K
XKKH, coepUHEHHBIA C NNATOW XCYTOM
rvbkux NPOBOAOB.

Akcenepometp SMB380 Bunyckaetca
B MMHMaTIOpHOM Kkopnyce QFN, vzobpa-
WEHHOM Ha pme. 3. K oOTReaeHHOMY AR
€ro MOHTAXA y4acTky Nnartel npukneeHa
Kneem "MomeHT” nonocka M3oNSLUMOHHO-
ro marepuana pazmepamu 10x4 mm, a va
Hel, KaKk Nokas3aHo Ha pwc. 4, Tem xe
XNEeM 3aKpenneH BHBOAAMU BBEDX aKCE-
nepometp. CoenuHEMVA €ro BBIBOOOB C
KOHTAKTAMKM MOHTAXHOW NAATHI BHIMONHE-
Hbl OTPEe3KaMy OAHOXMALHOMO HEW30NU-
POBAHHOrO NPOBCAA AMAaMeTROM O, 15 MM,
TNaiika Benace NOO HYETHIPEXKPATHOW ny-
MO MANOMOLUHEIM NASNLHUKOM C XanoM,
3aTO4EHHBIM A0 TonwmHel 0,4...0,6 MMm.
Mocne MOHTaXa akCenepoMeTp HakpLIT
KPBIWKO# NOAXOAAWEro pasamepa Ans
33LUUTEl OT MEXAHNYECKNX MOBPEXASHUNA.

Mocne skNOYEHVR NpasunsHO cobpab-
Hblll ApVYOOP HAYUHEET, Kak npaewno,
patoTate Ccpaly, oTob6paxasa Tekywme
3HaAYEHUA YINOB OTKIOHEHWA OCen ycia-
HOBAEHHOIO Ha nnare akcenepometpa B1
OT rOPW3OHTANLHOKW NAOCKOCTU. Heobxo-

" ,

Puc. 4

AMMO NNLWL NEPEMEHHBIM pe3ucTopom RS
AOOUTECH  HAWNYHWEN KORTPACTHOCTU
uaoBpaxeHUn Ha Tabno XXKU.

NomMecTrB PNaTy B KOPNYC M 3aKpenve
ee "HauepHo”, Npubop YCTaHaBIMBAIOT Ha
3apaHee NoAroTOBAEHHYID CTPOro ropw-
30HTANBHYD nosepxHocTb. Mogbupas
NonoxeHVe Nnathl, AOOMBAKTCH HYNEBbIX
nokazaHuii no ocam X, Y 90" noocn Z. B
HANOEHHOM (IONOXEHUW MNATY NPOYHO
3akpennnoT. Tenepe 3NEeKTROHHBIA YPOo-
BeHb roTos K patore.

Or pepakuss. [IporpamMma MUKPOKOHT-
ponnepa 3REXTDOHHONO YPOBHA HAX0AMTCR Ha
HaweM FTP-cepeepe no aszpecy <Hp://

j fip.radio.ru/pub/2009/08/smb_380.zip>.
L

Peascrop — A Jonrdii, rpaguka — A, fonrvsi,
oro - anvope
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PerynaTtop MOWHOCTU HArpys3kKu,
YyNpPaBnsieMbli Hanpsi>KeHnuem

. MAPTbIHOB, r. Boneyk, Ykpanna

ABTOp npegnaraemMol CTarsn HeOQHOKPAaTHO NPRMENSIT B Pa3nind-
HbIX KOHCTPYKUMAX MMKpOCXemy (PazoBOro perynaropa MOwHOCTH
KP1182NMM1A [1] s yBeguncs, 4TO ORa BEAMKOAECNHO BehReT cebsn,
ecny perynspoBxa fMpon3BORNTCH MIMEHENHUEM AKTUBHOICO CONPoO-
THBACHUR B yenu ynpasnenns. OA4HAKO, Korga noTpeboBanocs
HCRONL30BATL B KANECTBE yNPAasAsIOWEre BO3/RCHCTBHS noRasac-
MOE H8 COOTBETCTBYIOWNE BXOLALI MNKPOCXEMb! ITOCTOSIHHOE Hanpsi-
KeHne, BOIHUKIN npobnemss. fTputunochb, 0TKa3aBLINCH OT MHUKDO-
cxemst KP1182NMMIA, pa3paborars B3aMeH CP3BHUTEAbHO HECOX-
HbifA Da30Bbi PErynarop, ynpasnaseMuiii Hanpsaxesnem # yqosne-
TROPRIOLUMIT BCEM NPEQDABIAREMBIM K HEMY TREOOBaHNAM.

KCNepUMEeHTaNbHO CHATAA 3aBUCKU-
MOCTE SGPEKTMBHOMO IHAYEHMA HA-
npAxeHus U, Ha aKTUBHOW HArPy3Ke MUK-
pocxemul KP1182MNM1A oT conpoTmene-
HUR pe3ucTopa R, BKAIOYEHHOIO MEXAay
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HOCTe yooGHee perynvpoeatb He Conpo-
TUBAEHUEM, @ HANPSXKERUEM MEXAY BEIBO-
namu Mukpocxemel KP1182INM1A. Xota B
€€ CNPaRO4HBIX [aHHLIX [2] CKa3aHO, yTo
ero MakcumanoHoe 3HaveHne 6 B, npoee-
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Ynpaensaowee HanpsxeHue nogasanoch
OT W30NWPOBAHHOIO MCTOYHUKA. Mexay
BbIBOAAMU 6 M 3 BLIN BKMOYEH 32LUMTHBIA
cTabunutpoH Ha 5,1 B. TeM He Mmewee,
BbIOEPXAB HEKOTOPOE HUCNO BKIKIHEHNIA U
BbIK/IONEHNN, MUKPOCXEMA, 8 KOHUE KOH-
uyoB, nepectaeana paborars. Nocne Toro,
Kak OTNPaBWIKCL B KOP3UHY OBE MWKPO-
cxembl KP1182MNM1, akenepumenTy Ooinm
npexpaLeHs!.

KoHeuwHO, ABe Cropesiluie MUKpoGXemMbl
elle HE AaKT OCHOBAHUWIA AenaTh OKOHYA-
TeENbHuE BuIBCOL. HO B moButensckux
YCNOBUAX Kaxpad N3 HUX npeacTaenyet
LEHHOCTb, TeM Bonee 470 MUKPOCXeMbl
KP1182IMM1 Henb3s OTHECTM K DELIEBHIM.
Buino peweHo, 0TKasaswmMcb OT Hiux, paa-
paboTaTe Ha AWCKPETHBIX 3NeMeHTax
6onee HapexHoe yeTponcTeo. Okasanoch
K TOMY XE, 4T0 CyMMapHas CTOVMOCTb Era
PETANEH MAN0 OTANYASTCA OT LEHBI OAROMN
MUKpOCXembl KP1182T1NM1.

Cxema pazpabotaHHoro ¢asosoro pe-
rynRToRa, YyNpasnfemoro HanpsxeHuem,
npeacrasneHa Ha puc. 3. OH UoNonbay-
ercs Ang ynpPaeneHna OCBeLLEHNEM aKBa-~
pyyMa. Ynpaenswowee Hanpaxenve U,
MELNIEHHD HapacTaer u yOhiBaet, UMUTH-
Py® A8 peib “pacceet”, “aeHs”, “3akar” v
"HOUB".

BpeMeHHble AnarpaMmel Ha puc. 4
NOsICHAT paboTy perynsvopa. Mynbcu-
PYIOLWEE ¢ YOBOEHHOM YACTOTOW CETK Ha-

U

K Harpyake

2
Z) U2
AOY115A
3

Puc. 3

ee BoiBOOaMu 6 v 3, NPy HanpsXeHuu
nuTatowen cetun 220 B uacbpaxena nva
puc. 1. OHa CBMOETENLCTRYET, HTO WH-
TepBan UIMEHEHNA ITOMO CONPOTUBNEHWA
OT NONHOIO BHEIKNIOYEHWS 00 MNONHOIo
BK/MOHEHUA HAMPY3KW AOCTATOYHO BEMMK.
YCTaHOBMB B Ka4yeCcTBE perynupyioLero
NEPEMEHHEIN  Pe3VCTOP  HOMWHENOM
22 kOM, MOXHO BPYYHYIO NNABHO M3ME-
HATb MOWHOCTb,

OaHako B cUCTEMaAx aBTOMATUNECKOrO
VN1 AUCTAHUKMOHHCIO YNPaBiIeHUsa MOLLL-

AEHHLIE 3KCNEePUMEHTEI HE NOATBERX AT
atoro. MaobpaxeHHas Ha pMc. 2 3kcne-
PUMEHTANbHAS 3aBUCUMOCTD HANPSXEHUST
Ha Harpyske U, OT NpUNoXeHHOro Mexay
BuiBOAaMu 6 (Naoc) M 3 (MUHYC) MUKPO-
CXEMbl YNPABNSIOWEro HanpsxeHws Uy,
MOKA3LIBALT, HTO WHTEpPBan ero uameHe-
HWSA OT MOAHOTC BRKIIOYEHWS OO0 NONHOMO
BKNICYEHUR HArPY3KW NUlle HEMHOTUM
npeepiwaeT 1 B.

3KCNepUMeHTH NPOBOAUAUCE € Ha-
rPY3KOM HOMUHANbHOW MOLUHOCTHIO 75 BT.

NPSXEHNE ¢ AMOOHOrQ MOCTa (Kkpreas 1)
uepes peanctopsl R1—R3 npunoxeHo x
vanysawoemy auony onrtpona U1, Cra-
Gunutpos VD2 Heobxoavm pns orpa-
HUMEHWUS aMNAUTYOb UMNYNBCOB TEKYLLE-
ro 4epes aToT AMoA, ToKa. Bo spems aTux
MMNYReCOB POTOTPAH3UCTOR ONTPOHA
OTKPBIT, @ B Nays3ax Mexay Humu (B
MOMEHTH, BNAN3K1E K Nepexcaam ceTeBo-
ro HanpaXeHmns Yyepes HOMb) OH 3aKPbIT.
DPopMa UMNYNLCOB HA KONNEKTOPE 3TOro
TPaH3UCTOpa Noka3aHa kKpueon 2. B uH-



|  TEepBanax Mexay HUMK
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paboTaer redepartop
CTabuALHOFC TOKa Ha
TPAHAUCTOPE VT1.
NpouncxoanTt 3apsaka
KQHpeHcaTopa C1,
HaNPAXeHUe Ha HeM
SiMHEenHO  HapacTtaer
o ? (kpuBan 3). Bo Bpema
I UMMYSbCa OTKPbIBAET-
CA ¥ pPaspAXaeT KOH-
ACHCATOP TPAH3WCTOP
VT2,

HanpsxeHue c KOH-
AEHTATOpa nocTynaer
Ha 6Gaay TpaHaucropa
VT3, K 3BMUTTEPY KOTO-
pPOrg NPUNOXeHO yn-

pasagiowee Hanpaxe-

Hme U, Ero yposeHn

O -12Bo R4 °+12B *
S R nokazaH Ha KPUBOA 3
R3 RS 3RE g0 WTPMXDBOA  NUHNEN.
L B e & | Syt § °VTY R12 MNoka Hanpsixenue Ha
- :3 U1 4: RE o R11g KOHOEHCATOPE MEHbLLES
=T 4 ‘o 3 YNPaeASKOUWEro, TpaH-
3K o ?[18yra | sucTop VT3 aakpw,
R7 VT2 S o KOrga OHo Gonbwe —
o Fo o—b—T0 x OTKPLIT. BMECTE € HUM

o o

¢, 1 e o1 .,_[';1_—4;_0 5‘; OTKPLIBEETCS M 3aKPbi-
2 2 o = oup| BaeTCR  Tpamsucrop
o vS1 o~ VD3 -0 ° VT4, B KOANEKTOPHYIO
R1 Rz > o +0 10 Lent KOTOPOro BKNO-
53 R1S YEH MBNYHAIOLWA [1OA,
a —{ " 1—» onTpoHa U2. Mmnynb-
J220B  Kparpysge O | cv vexyuero uepes
Hero Toka — kpusan 4.
Puc. 5 CHU Tem Kopone, Hem

6nuxe ynpasnsKWee HanpaxeHue K
aMANUTYAHOMY 3HAYEHWIO HANPAXEHWA HA
koHaeHcatope C1 v TeM No3xXe B KaXaom
NONyrnepucae CeTeBora  HanpsXeHus
OTKPBIBAKTCH GOTOAMHUCTOR onTpoHa U2
n cumuctop V82, BddekTUBHOS 3Have-
HWE HAMNPSXEHUS HA Harpy3ke Makcu-
ManLHO MNPy HYNEBOM YNPasnsiiowem
HANPSXEHUW W YMEHBLUABTCA C ero yBe-
NUYEHNEM.

MNevatHaa nnata perynstopa usobpa-
XeHa Hv puc. 5. Ero nutanT o1 ndoro
UCTOMHMKA MNOCTOSHROrC HANPAXEeHUS
12 B. MakcumaneHoe ynpapnsuiee qa-
NPAXEHUe Ha 3...4 B MeHbLUe Hanpaxe-
HUR NUTaHWA. TpansucTopsl KT3102A
MOXHO 3JaMERWTb AOPYFMUMU TOW Xe
cepumn, a KT3107K — Tpadaucropamu
KT31071. B kpanHem cnyyae KT310740—
KT3107U. fonyctumas  MOWHOCTL
Harpysky 3aBUCHT OT MUCNONB3YEMOro
cumucTopa. TlpumererHsin TC106-10
NO3BONAET YNPaBNATbL HArPy3KON MOLY-
#OCTBIO Ao 2 KBT. Mpw ee MowHOCTH A0
100 BT 0TROANTE TENAD OT CUMNCTOPNA HE
Tpebyetca.

JMTEPATYPA

1. Hemun A. Mukpocxema KPT182MM1 —
Galoewit peErynaTop smowwoctv. — Papuo,
1999, Ne 7, ¢, 44—46.

2. UHTerpansHeie mMukpocxembl: Mepcnex-
TVBHHE uzpenua. Bwn. 1. — M.: JOA3KA,
1986.

Pegarrop — A. Aonrws, rpagiea — A, donrvh

ABTOMaTHM4YEeCKOEe BOCCTAHOBNEeHue

NOKa3aHMU 3NEKTPOHHbLIX HacoB
0. BAJIBIA, r. Munacc Yensabuxckoit 065,

B nocnegree speMs B XunbiX KO

MaExX [OBOABHO YacCcTo CAYyHaloTCsH

ABaPMIHBIC OTKIHONEHUS INEKTPOIHEPrn. B pe3ynstare nCxaxawr-

CR NOKA3IAHNA INCKTPOHHbIX YaC08,

He UMeoLIuX JHeproHe3aBucu-

MOro pexmuma paborbi. ITO NPUBOANT K NYTaHKLUE M yTOMAAeT
HEOo6XOAUMOCTEIO HaCTOsN YCTSHOBKYN NPEBHUABHOIO Bpemenn. Oco-

6bie HeypnoboTea STO [ocTaBaser,
10CKONBKY B ITOM CAYHae Henb3s
curnan 6yannsunka. Yrobut nsbae

ecnu c60#i1 NPONCXORNT HOYLIO,
HaneaTsCcs Ha CBOEBDEMEHHbIA
HTLCH OT nogobueix neygobcers,

aBTOp NpEANaraeT W3roroBuTh paspaboTannoe uM yCTPOBCTBO

aBTOMAaTHYeCKOro BOCCTanoBNenns

ABTOMaT NPepHa3Ha4YeH ana OYCHeXu-
BAHWUA BPEMEHHBIX OTKNICHEHWA 3nek-
TRPOSHEPT UK U BOCCTEHOBNEHUA NOCNE HUX
NpPaBUNbHBIX NOKA3aHWK NGBX 3nek-
TPOHHBIX HACOB, UMEIOLLIAX KHOMKW PY4HOR
YCTAHORKW BpeMeHn. OH COaeXUT MUK-
POKOHTPOANER U MUKDOCXEMY 3HEpProHe-
33aBNCVWMEIX YaCOB ReannHOro BpPEMEHW.
Mocne soccTaHoBNenUs aHeprocHabxe-
HMA ABTOMAT UMWTUPYET HAXaTWA HA
KHONKY, HeoBXxoauMble ANa BOCCTaHORNE-
HWS NPaBU/IbHBIX NOKA3aHWWA BHELHWUX
HACOR, K KOTQPBIM OH NOOKMIOQUEH.

CxemMa aeTomaTa NnokasaHa Ha pue. 1.
A ero AUTaHMA MOXHO WMCMONBL30BaTh
nioboe, umereecn B 0BCNYKUBAEMBIX
yacax HanpPAXEHWe, 3HANEeHUEe KOTOpOorc
HaxoauTcs B npegenax 7...35 B. Wuter-
panehbit ctadbunuaatop DAT nouwxaet
ero 0o & B. Ecnv Takoe Hanpsikerue (5 B)

NPaByuAbBHBIX NOKA3aHWIA YacoB.

yHACTCA HAWTW B8 Yacax, cTabunusavop
MOXHC MCKNIOuMTL, KoHgewcaTopel C1,
C3, C5, C8 o6ecneynBaioT A0NONHUTENb-
HYI0 PUNETPRUMIO HANPRXEHUS NUTAHKS.
HacToTa TAKTOBOIC reHepaTopa mMuk-
pocxemMeul Hacos peanwHoro spemexn DD1
crabunManpoBaHa KBapLEBHM pe3oHaTo-
pom ZQ1 Ha 32768 Mu. Tounoe 3HaveHve
TAKTOBOM MACTOTH YCTAHABAMBAKT NOQ-
CTPOENHBM KOHZeHCaTOpoM C2. Nuranne
MUKPOCXEMBI Y2COR NPU UCNPARHON anek-
TPOCETW NPOMUCXOAUT Yepes avog VD2, a
NpY HEUCNRABHCH — OT NUTWEBOro 3ne-
menta CR2032 (G1) Hanpsxexvem 3 B
yepes avog VD 1. Takoh 3nemMeHT npumMe-
HHETCH B KOMMNBIOTERAX W WMEETCA B
WKMpoKoW npogaxe. Adwoaw obecneun-
BaIOT 3awwmty anemeHta G1 OT paspsaku
yepe3 oCTanbHLe yank YCTPOWCTBa fpu
OTCYTCTBMM CeTeBoro nuranua. lockone-

Ky TOK, NOTREbRAEMBIN OT BneMeHTa, He
NPEeBLILWAET HECKONbEUX MukKpoamnep,
CpOK €ro cnyxObl ACCTUraeT HECKONBKUX
ner.

BMeCTo AUTUEBOro 3nemeHTa NS
pesepBHOro NMUTaHMA MUKpocxembl DD
MOXHC NPUMEHUTb aKKYMYNRTOPhYIO 6a-
Tapew Ha 3,6 B, Hanpumep, 1a Tpex NiCd
AKKYMYNATOPOB TUnopa3amepa AAA. B
3TOM chydae napanaenbHo auvoay VD1
pPEKOMEHOYETCA NOAKNIOYNUTL, KAK NoKa3a-
HO Ha PMUC. 2, COROUHEHHBIE NOCNeaoRa-
TensHo avop, VD4 v peauctop RE. Oun
obecneyat NOCTORHHYKD (NPKM Hanuymn
HanpsxeHun B ceTn) noasapaaky 6atapen
+HeBonNblUMM TOKOM, YTO NPOANUT CPOK €€
cnyxBui.

Peanctopet R1 1 R2 — HarpysouHbie
ans nuawia SCL v SDA nHTepdeiica 1°C.
No 3aTUM ARHKAM NPOUCXOONT ABYCTOPOH-
HUI 0OMEH MHGPOPMALMEN MEXTY MUKPO-
CXEMOM 4ACOB U MWKPOKOHTPOINEROM.

MukpokoHTponnep DD2 pabotaet noa,
ynpasnNeHweM NporpaMmMbl, 3aHECEHHON B
ero FLASH-namsts. Paanem XP1 paer Boz-
MOXHOCTE NOAKNOYUTE NPOFPAMMaTOR K
MUKDOKOHTRONNERY, YXE YCTaROBNEHHOMY
B YCTPOWCTBO. 3TO NO3BONAET, B HACTHO-
CTH, NEUMEHWTE MUKPOKOHTPONNEP B KGP-
nyce mobBoro tuna, a He TONLKO TOro,
fnaHent AN\ KOTOPOre NpeaycMmoTpeHa e
nporpammaTope. Keapuesbliil pe3oHaTop
ZQ2 v konpeHcatopw C6, C7 — 4acroto-
330a0Wan Lenb TAKTOBOIO reweparopa
MukpokoHTponnepa. Peanctop R3 w guop
VD3 — uent yCTaHORKWM MUKPOKOHTPONNE-
pa B McxoaHoe cocrosuuve. Knonka SB1
npeaHasHayYeHa AN ynpasneHus yeTaHoB-
KOW TOYHOIC BPEMEHW B 4acax MMKpOCXe-
mes DD1.
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V04 R’ I pyeT curHans!, uMnTupytowne Haxatwa Ha  SA1.1, XT7 n XT8 — ¢ koxraktamm 51 3
KO5226 10k - GB1 36 B kHOMKKM “K”, "Y" 1 “M", yctaHaenveaa atTuM  kHONkM SA1.3. Kdonka SB1 aeromara
- — {3KKyM. NnoKazaHus 3NEKTPOHHBIX YACOB PaBHBIMU - 3akpenneHa Ha 3agHed CTEHKe xopnyca
V1911 —f—; Bavapen) 0KA3aHUSM 3HEPrOHE33BMCUMBIX HacOB  MPWEMHVKA.
< ¢ aBTOMAaTa. BRiNOAHMB 3TO, MUKROKOHTPOI- 3amedy, 410 B CONBLUMHCTBE COBpEe-
Puc. 2 nep nepexoant B "CNALMI” pPEXHM C  MEHHBLIX TENEBU3OPOB W BUOBOMATrHUTO-

YapasneHuwe BHELWHUMU INEKTPOHHD)-
MU HacaMu NPOU3BOUTCA YEPEe3 COBOEH-
Hbie onTpore U1 n U2, afecneuvBaowme
ranbBaHUHECKYHD Pa3BA3KY. 3TO NO3BO-
nAET NOAKNKYATE aBTOMAT NPAKTUHECKU K
OOBIM  SNEKTRPOHHBIM YACAM, WUMEKILLIUM
KHOMKW yCTaHOBKWU 4qacoB (4"}, MuhHyr
{"M") N KHONKY YCTAHOBKWM B MCXOOHOE
coctoaHue {'K"). Peawctopbl R4—R7
OrPEHNUYMBAINT TOK, TEKYWWI Yepes uany-
YawLWe AMCABLI CNTPOHOB.

AstoMar mMoxHo cobparts Ha HeboNk-
LUOW MaKeTHOW nnaTte W pa3MecTutb ee
BHYTPU KOPNyCa INeKTPOHHBIX YaGoe. HO
npexge 4em NoakN4aTh GoToTpaH3u-
CTOPb! ONTPOHOB K KHOMKAM, HEoBXoanmo
BKAKOYNTb 44Chbl M BONBTMETROM {Hanpw-
MEep, MYNBTUMETPOM B PEXWUME U3Mepe-
HUA NOCTOAHHOrO HANPSAXEHWA) onpege-
NUTE NONSPHOCTbL HANPAXEHUS MEexay
KOHTAKTaMu Mx kHONOK. Konnekropw ¢o-
TOTP2H3UCTOPOB COEAUHAIOT G NNKICOBHI-
MKW KOHTAKTaMKU COOTBETCTBYIOWMX KHO-
noK, @ 2MUTTEPEl — C MUHYCOBbIMMW.
Ontpod U1.1 B BaHHOM Cnyyae pelepe-
HBIA, ero ($OTOTPAH3UCTOP OCTABNAICT
HENOAKSTKIHYEHHLAM.

Ewe ao nporpaMMUpPOBaHUA MUKPO-
KOHTDONNEPa MOXHCO ¥3MEPUTHL HacToTo-
MEPOM € BLICOKOOMHEIM BXOAOM HatTOTy
CUrHana Ha setscae 2 Mukpocxemes: DD1.
MNoncTpoeyseM koHaeHcaTopom C2 Heob-
XOAMMO YCTaHOBUTL ee paeHou 32768 Mu.
Hanee cnegyeT 3anporpaMMypoBaTL MUK-
POKOHTPOANER {MNn YCTAHOBUTL yXE 3a-
NpOrpaMMUPOBAHHEIN), NOCAE 4ero NnaTy
2BTOMATA MOXHO 3aKPENUTL B BEISRAHHOM
0717 Hee MecTe.

MNpy BKNICYEHUN 3NEKTPOHHLIX YACOR
HaNPRXEHWE NUTAHWA NOCTYNWT W Ha aBTO-
MaT. MUKpPOKOHTpOANEep, CTapToOBaB,
npexge BCero, cnpeaenn’ CcocToaHue
kHonku SB1. ECnn oHa He HaxaTa, TO u3
Mukpocxemb DD1, pabBoTaBwen ot pe-
3epeHON Garapeu 1 B OTCYTCTBUE BHELU-
HErQ NUTAHWA, CHUTHIBAETCS TEKYLUEeE
BpemMa. 3aTeM MMKPOKOHTpoANep Gopmu-

TOKOM NOTPEOAEHUA MEHEE MUAnamMnepa
M OCTAETCH B HEM A0 BLIKNKOMEHWA U HOBO-
IO BKIKOYEHWA NMUTAHUS.

Ecnu kHONKa SB 1 8 MOMEHT BKNKOUEHWA
NUTaHWA HaxaTa, To nepssiv Gyner chop-
MUposaH CurHan "HaxaTus” Ha KHONKy “K™
AnmrtensHocTeld 1,5 ¢, 4T0 yCcTaroBut
ANEKTPOHHBIE Yachl B MCXOAHOE COCTORA-
HWE W NOArOTOBUT MX K YCTAHOBKE BPEMe-
Hu. 3atem OypeTt "Haxarva” kHOonka "W, B
pe3ynLTate 4ero 3Ha4YeHWs COOTBET-
CTBYIOLMX Pa3PRAOB Ha Tabno SNeKTPoH-
HbIX HACOR CTAHYT YBENMHYMBATLCH € HacTO-
TON 2 U, 10 AOCTUNEHNUM HYXXHOTO 3HARE-
Hua kHOMKY SB1 cnegyetr oTnyCTuThe, a
yepea 0,5...2,5 ¢ BHOBb Ha¥aTb. B peaynb-
Tave BygeT "Haxara” kHorka “M" 1 Ha Tab-
1O YACOE CTEHeT YBENUYMBATLLR 3HAYEHVE
MUHYT. Koraa roqHoe BpemMsa yCTaHoBNeHo,
kHONKY SB1 OTNYCKalT OKOHYATeNbHO.
Nockonbky B AanHOM Chyuae, ynpasnas
BHELWHUMW 4acamMu, MUKPOKOHTpONnep
NOAAeT XOMAHOH YCTAHOBKU BREMEHNA W
BHYTPEHHUM 3HEPIOHE3aBUCUMbIM 4acam
{mukpocxeme DD1), no OkoHYaHWK onepa-
UM NOKA33HUR BHYTPEHHUX U BHELIHUX
yacoe GyayT oguHakoBbIMU. Janee, KaK v
NPV BKIKOHEHUK C HEHAXATOW KHOMNKOW
SB1, MUKPOKOHTPONNER Nepeiraert B “crn-
W™ pexvim.

OnuCaHHyi0 BeILLE ONEPaLMI0 HEOBXG-
OUMO NPOM3BECTY MPY NEPBOM BKAIONE-
Hi aBTOMara. [MOBTOPATE €e NPuaeTCA
NUWE NPV OBHAPRYXEHUU 3HAYMTENBHOTO
{Gonee MUHYTL) YX0A8 BHYTPEHHUX YacoB
agtoMaTta. Mpy HeOOBXOOUMOCTK UX XOL
MOXHO OTPEryNMpoBaTte NOACTPOEYHBIM
koHngeHcatopom C2.

3TOT aBTOMAT NOAKMKONEH ZRTOPOM K
BNEKTPOHHBIM Hacam TPEeXNpPOrpaMMHoro
npvemHuka "AfH-301". B kayecTee nuta-
IOLLETO NCMONbIDBAHD UMEIOLLIEECH B 3TVIX
Yacax Hanpsxexue 25 B, ero nnioc nogaq
Ha KOHTaKT XT1 aBTOMAaTa, 8 MUHYC — Ha
XT2. KoHtaktbl XT1t 1 XT12 coeaunHenm
COOTBETCTBEMHO C KOHTakTamu 5 n 3
KHOMKK SAT.2 3nexTpOoHHbIX 4acol, XT9 u
XT10 — ¢ koHTaktamu 5 n 3 kKHOMKU

GOHOB BCTROEHHBIE YaChl SHEPTOIABNCH-
Mbi 1 MO 3TON NPUHUKHE H4aCcTO COMBAINTCH.
BO3MOXHO, ¥ NPOYUTABIUMX 3TY CTaThO
paguoniobuTengll noaBaTCA MOeu, Kak
YCTPaHUTL 3TOT HEACCTATOK C NOMOLLbIO,
Hanpvmep, aBTOMaTH3MpOBaHHOIO NyNLTa
JAVCTAHLMOHHOTO YNPABNEHWVSA.

Ot peaaxumww. INporpamma MKROKOHIRO-
nepa aBromMara WMeercs Ha wawesm FTP-cep-
Bepe no agpecy <ftp://fip.radio.ru/pub/
2009/08/autoset.zip>.

Peaaxrop — A. Aonrvii, rpapwra — A, Zonrwi

HUapatenscreo "Hayka 1 TexHuka™
BBICHINIACT KHWUTK
HANOXEHHBIM MAATEXOM

Benonanotkos B. LLUINWOHCKKWE tUTyy-
KW 1 HE TONbKO, 256 ¢. — 153 pyh.

KopskuH-YepHak C. DadHbiii BO-
NPGoC: CNYTHYKOBOE TeneBuaeHue, Te-
NEAHTEHHbl, METANNOMCKATENN N HE
TONLKO, 336 ¢c. — 131 pyb.

KopsaikvH-YepHak C. KeapTupHbI
BONPOC: AOMALLHAN 3NEKTPOCETh, WNA-
OHCKME LUTYYKW, OCBELUEHWE, CBAPKa W
He Tonbxo, 320 ¢. — 131 pyb.

EHbI YKa3aHb 683 y4eTa NoYTOBLIX

pacxoaos.

3eoHuTe: 8-812-567-70-25

Muwmre: admin@nit.com.ru

192029, r. C.-Metepbypr, a/a 44

NoapotHO O KHUrax

Ha www.nit.com.ru
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lMpegnaraercs peveson NEpexIo-
4aTenb ANA XOPOWEro OTabiXxa 1 pas-
Bneyeuunin. Ckaxnte — wn Bam noHpa-
BATCA.

617100, Nepmckuin kpaw, . Bepe-
warvHo, a/a 74,




UckyccTBeHHasn peBepOepauns

B TEpPMEHBOKCE
J1. KOPOJNEB, r. Mocksa

Hexycersennan pesepbepaymss — MOLHOE CPEACTBO PACLIMPEHNS
XYHBOMECTBEHHBIX BO3MOXHOCTEH INeKTPOMY3bIKAAbHbLIX UNCTPY-
MEHTOB, B TOM YHMCNE U TEPMEHBOKCE. B 60NLLINHCTBE NPaKTHHECKUX
CRYYaes ee peanusylor HanoXeHnem Ha OCHOBHOK BOCHPOU3BOAMN-
Mbifi CurHan pana ero 3anasgpiBalouUx KONusi (3X0-CHrHanoB) c
yOnisaiowiusm yposHem. O TOM, KaK NnOYy4nTs 3PPHEKT 3X0 B 3BYRAHNN
TEPMEHBOKCA, Bbi Y3HAETE U3 3TONH CTATLH.

enecoofpasdHoCTe UCNONL30BAHURA
umcxyccmenuoﬁ peeepbepauwv co-
CTOWT B TOM, 4TO OHa no3eonseT nobute-
CA Y CNYWATENA 3BYKOBOrO OLUYLLEHWUA
fonelICro NPOCTpaHCTBA NpW Urpe Ha
BNEKTPOHHOM MYJbIKANBHOM MHCTPYMEH-
1€ (OMWM) B ¢paBHUTENbHO HEBONLLUMX
nomMeuleHusx. MacTtep snipasuTensHon
vrpel Ha Tepmersokce K. U. KosanbCknin
WCKINIDUYUTENBHD BLICOKO HeHwn 3707
spdekT v cunTan pesepbeparop Heobixo-
AUMBIM Y3N0M B TPaxTe KOHUEPTHOro
TEPMEHBOKCE.

My3bkanbHO NONHOUEHHCE UCNONB30-
BaHVe Bxo-apderxra B TakoMm 3MU kak
TEPMEHBOKC MOXET BbiTb AOCTUMHYTO BBE-
neHvwem pesepbeparopa HenocpeacTeeH-
HO 8 MUHCTPYMEHT C BOSMOXHOCTLIO YNpag-
neHys napameTpamu pesepbepauvn C
nynsta TepMenBokca. [lpw wuipe cnas
yNpaBnaTe pesepdepaTopoM HECMOXHO,
HO MpU Urpe CTCA peanusoBaTth ero Bo3-
MOXHOCTU TPyAHee 8 CUNy TOro, 4To obe
PYKU UCAOIHUTENA NOCTORHHO 3aHATHI [1].

Nmeowmecn 8 HacToswee BPEMA B
npoaaxe uubposbie pesepbeparopbt A0-
BOAIbHO FPOMO3AKM, NOTPEONAIOT 3HA-
YUTENBHbIA TOK, M3-3a Hero C TePMEHBOK-
COM MPaKTU4ECKU HEe KoMnoryioTca. Mo-
3TOMY HA HEACpPOroi CNeUManM3npoBaH-
HOW MUKpOCXeMe — axO-npoueccope
HT8970 [2] Hbin CKOHCTPYHMPOBAH Manora-
GapuTHRI  uMdpoBon peeepbepartop,
B8NOAHE NPUTOAHBIN 419 UCAONLIOBAHUS B
TepMeHBokcax, onucauHelx B [1] v [3].
Kaxnx-nubo NpUHUMNUanbHBX HM3MEHE-
HUA UHCTRYMEHTb He TpebyioT. KpalHe
MenaTentHa Nulle Nepenenka nynsta yn-
PaBAEHWA B COOTBETCTBUM C pEKOMEHAA-
LMAMU, INOXEHHEIMKA HNXKE.

MpuHuMnuanbHaa cxema pepepbepa-
TOpa C 3X0-NPOLECCOPOM B TUNOBOM
BKMIOYEHWUM NOKa3ana Ha pue. 1, Motped-
NaemMbli y3nom Tok — 17 MA; Makcumanb-
Hbl pasmax BBIXOLHOID HANPSXEeHUs —
okono 0,6 B.

Mukpocxema DA1 nuraeTca Hanpsaxe-
Hvem 5 B c poixoga crabuanaatopa DAZ.
BxoaHON Pa3snenuTeneHbIV KOHBEHCaToR
C1 He obazareneH, OH MOXeT OTCYTCTBO-
BdTb, ECMM HA BEIXOOE MCTOUHWKA BXOAHO-
rO CUrHanNa HeT NOCTOAHHOMD HAaMpPaXe-
HUA. MoacTpoeqHeM pesncTopoM R1 ye-
TAaHABNUBAIOT MAKCUME/bHLIA YPOBEHb
BXOOHOMO CUrHana, a nepeMenHbiMu R4,
RS oneparnsHO PErynvpyrloT CoOoTBeT-
CTBEHHO BPEMA 334EPXXW W YPOBEHb
320ePXaHHoro curHana (rmybuky pesep-
Hepauun). HOMMHANLI 3MEMEHTOR LENU
GC R7, R9, R13, €9, C11, C12 BbibpaHsl
TAKUMK, 4TO NPU NEPEMELLIeHMIt ABUXKA
peaucTopa RS cpeanuii ypoeeHb BbIxOa-

HOFO CWrHana OCTaeTCA NONTW AOCTO-
AHHBIM. M3MEHAETCS Nt COOTHOWEHWE
YPOBHEN 33AEPXAHHOTO U NPAMOrQ Cur-
HanoB. NHaye roeops, yposeHb pesepbe-
PAUMCHHON COCTaRMNMIOLLEN CMrHana me-
HABTCH OT HyNR (ABMXOK peanctopa RS B
HUXHEM MO CXeME NCNOXEeHMIt} A0 MakCu-
ManbHOIO 3HAYEeHWs NPW COXpaHeHwi
HEN3MEHHOW NPOMKOCTIN 3BYNAHWA PEBEp-
Beparopa.

YeTponeTeo cnocobHo pabotaTe rakxe
8 pexvMme "00BLeMHOr0 38y4aHus”, HO
UCNONb30BAHUE Ero B TEPMEHBOKCE
NpOOAEMATUHHO.
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Ann pesepbepatopa NpurogHs Niobue
ManorabapUTHBIE MOCTORHHBIE PE3MCTO-
PHl Y KOHAEHCATOPH. NepemMeHHbIEe peau-
CTOPH Nysle WUCNONbL3OBATE C Banamy
awametpom 3 MM (Hanpumep, Cr-0,4,
CN3-4M, CN4-1a), Pyuku ynpasnexus
A0NXHL GbITb U3MOTOBRAEHB TOMLKO M3
U3ONALVOHHOIC Marepuana n UMeTb ava-
MeTp He MeHee 20 MM. 310 HeoBXooumMo
OS5 MAHUMU3AUUM EMKOCTU MEXAY Nank-
LaMU PYKU ¥ BaNOM MNEPEMEHHOIO Peaun-
CTOP&, KOTOPan BXOOMT B AOBONEHO CNOX-
HYK) 3IKBUBZNEHTHYIO cxemy pabosero
KOHTYpa Tepmensokca. Cnnwkom Gonk-
WKME V3MEHEHWA YKA3AHHOW EMKOoCTU
MOIYT CTaTb NPUYUHON 3aMETHOrC yxoaa
My36IKaNbHOro CTROSR.

+
c17 Icfa
0,1 mk

(18 100 Mkx16 8.

Pepepbepatop CMOHTUPOBAH Ha ne-
yartHOW nnare pasmepaMu 45x42 mm 13
PONLIMPOBAHHOIO  CTEKNOTEKCTONNTA
TONWWMHOW 1,5 MM, YepTex nnarel npeg-
CTABNEH HA pUC. 2.

BeeneHve pepepbdeparopa B TEPMEH-
BOKC Hev3bexHo NpMBOAUT K NePeoCMbIC-
MEHWI0 COOTHOCUTE/IbHOW BAXHOCTU pa3-
ANYHBIX PEXUMOB PaboTel MHCTPYMEHTE,
470, B CBOW Ovepeab, TpebyeT KOHCTRYK-
TUBHOFO NepepacnpeneneHna OpraHos
YNPaeneHns Ha nynsTe yrnpasnenus.
AencTBUTENEHE, BOCTREDOBAHHOLTL MC-
KYCCTBEHHOM peBepbepaumn n ee konnye-
CTBEHHAA AO3WPOBKA AUKTYIOTCH HE TOMb-
KO XYAOXECTBEHHOW GTOPOHOW MPOUECTa
WMCMNORHEHUA MY3LIKW, HO W PAAOM APYrux
OBCTOATENBCTE, TEKUX, HANPUMEP, Kak
HEOBXOAMMOCTL UTPH B AKYCTUMECKK NAO-
XOM noMeuleHnN.

C yNeToM TOro, 41O KOHKPETHOE pa3-
MELLEHWE OPraHoB YNPaBAEHWs Ha NynsTe
BO MHOFOM 33BMCHUT OT BO3MOXHOCTEN
vicnonHuTens, s Gbl pekoMeHgosan pyuky
nameHeHusa raydvkel peeepbepaumv pac-
MOAOXUYE Y KOHLIA NEepBOV danaHri 60Nb-
Woro NanbLa Neson Pykn, PyYKy perynu-
POBaHWA BPEMEHU 3a0ePXKKU — PAOOM,
MEXAY NEpBOWt W BTOPOK danaHramm
3TOro nankla, a Pyyky ynpasneHus “ara-
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KO" 3ByKa — CO CTOPOHL) HOTTH 3TOrO Xe
nanbLa. Boe Tpu pydkn gonkHb! BuiTe TOP-
LEBOro BpaLLeHWs.

OnuvcauHblil pesepSepaTop NPUMEHEH
B HECKONBKMX OOPa3sudax COBMELLEHHOTO
BapUaHTa TEPMEHBOKCE, A NyNbT ynpas-
MEHNA U BCE OCTANBHBIE Y3Nel MHCTPYMEH-
ta [1], Bknwyan BulyanuaaTop rpuda,
COBMELUEHBI B €AUHYK KOHCTRYKLMIO.
Bxoq pesepbeparopa (De3 paspenurens-
HOro koHgexcatopa C1} noaknuen K
NBUXKY peanctopa R33, a Bbixoa — K KOH-
TaKTy 3 pasbvema X2; Cruaa Xe NoaxkNUEH
W BLIKNIQYATENL 3BYKa SAT.
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SNEKTPOMY3bIKAJIbHBIE UHCTPYMEHTHI &) 2,

Ten. 607-88-18

Mpytem crartei: mall@radio.ru
Bonpocni: consult@radio.ru

PAAWO Ne 8, 2009

Nepans ynpasnexsusi rpoOMKQCTLIO Crie-
AYET NPUMEHATE BLICOKOOMHYIC, CONpPOo-
TuBNeHnem He merHee 30 kOm, a ee BxoAa-
HBE U BLIXOOHBIE LEeNK BbINONHUTE 3Kpa-
HUPOBaKHbIMY Kabenamu. Nockonsky npu-
MEHEHWE BBICOKCOMHOW NENANN HE BCEraa
EO3MOXHO, & BhIXOAHOE HaNpsXeHue pe-
Bepbeparopa CpaBHUTENbHO HEBEWKO,
ero uenecooftpasHo AONOMAHUTE NPOCTEIM
BLIXOAHBIM YCUINUTENEM, CODPaHHbIM NO
CXeMe Ha puc. 3. 3TO0T yeunutene obec-
NeYynBaeT Ha Bxoae negam (¢ nodbuim co-
npoOTUBAEHUEM, BNNOTL A0 100 OM) Heus-
teHHoe Hanpsxenne 1,5...1.7 B {amnnu-
TYOHOE 3HaveHue). Bolknwuarenem 3eyka
Byner cnyxuts Tymbnep SA1 ycunutens
(peaucrop RS — TOKOOrpPaHHUYUTENBHBIN).
Tok NOKOA YCUNNTENS HE rpEeBLILLART S MA.
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HanaxwsaHue yCTporCcTBa 3aKkIK4aeT-
CH B YCTAHOBKE ONTUMANLHOIO YPOBHA
curHana & Tpakre uHeTpymenta. Moga-
Bopku peTaneit pesepbepartop He Tpeby-
e1. Pe3ucTtop R33 vHCTpyMeHTa (CM. [1])
YCTAaHABNVBAKOT B CPEIHEE NONOXEHWE, a
noacTpoeyHu pesvctop R1 pesepbepa-
TOPA — B NOROXEHNE MUHUMANBHOTO NPO-
xoxgeHus curbana. Peavwctops R4 1 R9
NEPEeBOART B NOMOKEHNE COOTBETCTBEHHO

HanBonbLIEro BpEMEeHU 3a8epPXKU 1 Mak-
cvmansHoU  rnybubnbl  peesepbepaunu.
YactoTy OweHWd FEHEpPaTOpOB TEPMEH-
BOKCa BOupaloT 8 npeaenax 300...500 iy
NPY MAaKCUMaNbHOM MX pa3maxe.

MoAkNioYaT K BIX0AY perepbepaTa-
pa ocuunnorpad. NepemewanT OBUMXOK
peavcropa R1 pesepbeparopa BBEpx No
CXEME U, ROBMBLUMCE MEAREHHBIM U3ME-
HEHNEM NONOXEHUR DYKW NO OTHOLLEHUID
K WTEIPIO TEPMEHBOKCA MaKCUMANBHOTO
paamaxa BUeHWUIA Ha BkpaHe ocurnNnorpa-
ha, ycTaHasnusakwT STUM PE3UCTOPOM
pa3max 6ueHuid okono 0,6 B. HactoTHas
XAQPAKTEPUCTUKA B MY3bIKANbHOM Auvana-
30He MMeeT rpebeHYaTtuiil XapakTtep C
OrPOMHBIM YUCAOM MaKCUMYMOB,

Janee nNpPoBepAIT NPOXOXAEHNE CUF-
Hana 80 BCEM AUANA30HE W 8 PA3HBIX TEM-
OpoBLIX PEXUMAX, PA3Max BhLIXOAHOMO
cursana He ponxeH npeesiwatse 0,6 B.
Ecnu Ha epixOne pesepbeparopa MaeTcs
YCUNUTENL, €r0 BXOAHLIM PE3NCTOPOM
YCTaHaBNMBAIOT Pa3Max HanpsixeHus Ha
neganv 3...3,5 B.

Onucanrbin peeepbepatop aaer Bo3-
MOXHOCTE MWL UMWUTUPOBATL XapakTep
3X0-NPOLECCOB, MPOUCXCALIMX B MOME-
WweHun, obecneynpas CEpWI0 CUTHANOE
Hepes pasBHbIE FPOMEXYTKA BPEMEHMN.
Ecnn 3apepxka curHana pocTuraer
45...50 mC v Gonee, 9x0-CUrHans BOCNpm-
HUMAaKTCR Kak pazgencHue (dnarrep-
adpdexT). COBOKYNHOTTb OTMX OBCTOSN-
TENbCTB MOXET CO3/laBaTb HEeNPUATHOE,
KpakHe HeXENaTensHoe OWyLIeHue, 0Co-
GEHHO 3aMETHDE MNPY UCNONHEHVU OBICT-
pPhiX MY23bIKANbHBIX NAccaXen, KOPOTKMUX
OTPBIBUCTRIX 3BYKOB WM NPK UMUTaLMK
NEHUA NTUL, U RENATe NPUMEHEHWE Takoro
poAa vckyccTeeHHOM pesepiepauumn BO
MHOMMX CAYMANX NPOCTO HEAONYCTAMBIM.

MNPNABHOCTL 3ATYXAHUA 3BYKOBE MOXHO
OBLICUTL, ECNY NPUMEHUTbL HECKOMbKO
peeepbepauUMOHHBIX KaHAN0B C PasHbiMU
321E0XKAMU C MOCAEAYICLUMM CYMMUPO-
BAHMEM VX BBIXOAHBIX CUrHANoB. NoaToMy
HA NPAKTUKE U MCNONLAYICT ANEKTPOMEXA-
HUuYECKVEe peeepbeparopel C ABYMA WM
Tpems NpyxuHaMu. OQHAKO SNEKTPOHHLIE
uneppoBbie pesepbepatopbl NO3BONAIOT
perynupoBate Bpema 3anepxkn. flns
NMony4eHmna XopoLwerc ka4ecTsa pepepte-
paumn HEOBXOAMMO NPUMEHNTh HECKOb-
KO kaHanoa pesepbepaumu U NPONOPLMO-
HalbHOE YNPAaBNEHWE 3aREpPXKOi 8 HUX C
MOMOLLBK CABOEHHBIX WNW CTPOEMHBIX
nepemeHHbix peanctopoi. Oneta npume-
HEHUSI MHOMOK2HANBHBIX SAIEKTPOHHBLIX pe-
Bepbeparopos B TEPMEHBOKCE NOKA HeT.

B 3aknioyeHwe cneayeT OTMEeTUTL, 4TO
B TepMeHBokee [1], kak nokaabieaet npak-
Thka, peanctopel R2 n RS, Brusioluve B
HEKOTOPOW CTeMNeRM Ha MUHUMANBHOE
aHa4YeHmne HactoTel GueHnin npn ux BO3-
HUKHOBEHWY, NyYlUe He YCTaHaBiMBaTb.
Ecnu nepexpritve 4aCTOTHOrO uHTepsana
Ovennit nponcxoout 6e3 CKaykoB oOT
HECKOMbkMX repu Ao 5...6 kM ¢ npubnu-
XEHUEM PYKM K LUTHIPIO HA HECKOALKO
MUANUMETROR, YKa3aHHLIE REeINCTOPLI
BNavBaTb B NNATY HE HYXHO.

JIUTEPATYPA

1. Kopones J1. Tepmersokc, — Paauo,
2005, Ne 8, ¢. 48—51; Ne 9, c. 48—51.

2. Kopones J1. H13k04acTOTHbI 9x0-
npoueccop HT8970. — Paawo, 2009,
Ne 3, c. 42, 43.

3. Koponer JI. MMHVWaTIOpHBIA TEp-
MeHBokC. — Paauo, 2009, Ne 1, c. 40—43.
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WHTEPHET-MATA3HWH "OECCH”

npeanaraer:

— MKOS0 — agantep gna noa-
knoueHus no USB yerpoiicTe IDE/SATA k
i komnboTepy — 1065 py6.

— MT3050 — craumoHapHbiid coTo-
Buili TenedoH GSM ¢ dyHkumei 6ecnpo-
BOAHOM OXpanHoW cucTeMbl — 8600 pyG.

— USB ocuvnnorpad 8M8020 —
2185 pyb.

— AByXananaloHHbIK MacToTOMEp
— BMBO10 (1 My — 12 My, 100 My, —
S60 MINu) — 1950 py6.

— CoOpaHHyI0, B KOPNYCE, NNATY MUK-
PONPOLECCOPHONC  MEeTaNAoOUCKaTeNs
BMBO042 — 1252 py6.

— Mporpammarop EXTRA PIC —
750 pyb.

— BHYTPUCXEMHBI OTNAAuYUK yoT-
poircts Ha PIC-koHTponnepax MICD2-
MC1 {awanor MPLAB-ICD2) —
1700 pyb.

] — Apantep K-nuHuwu BMS213 nns
MOAKNIOYEHVA MEPCOHANBHOIO KOMIMBK-
Tepa vepe3 USB Kk AMarHOCTUHECKOMY
kanany (K- unu L-nuHnu} 3neKTpoHHOro
Bnoka ynpasnexua (3BY) aBTomobuna ¢©
UENbI0 AMArHOCTUKW U YNpaBneHus ero
b pyHkUuRMK — 823 py6.
¢ — Apnantep K-nuruun NM9213 {Ha-

6op pns cOopkKn) ANA NOAKNIOHEHWUA Nep-
COHaNIbHOrO KOMNbKOTEP2 yepes COM-
nopT k 36Y asTomobuns — 542 pyb.

— NepexogHnk USB 8 COM BM8050
Ans MK — 399 py6.

— DNEKTPOHHBIM OTNYrMBaTenb NOA-
aemHeix rpsiayHoe MKO80O {Habop ana
cbopkun) — 416 pyb6.

— Lindpoeoin BM8037_BLUE tepmo-
meTp (a0 16 aarumkos) — 930 pyb.

— BOoCeMMKaHaNbHBIA MUKRONPOLEC-
COPHBIA  TalMep, TepMOoCTaT, 4achl
NMB8036 —1408 pyf.

— Ha6op "Yactoromep 10 My —
250 Mry" — 550 py6.

— GSM-curnanusauvic BMB0O38 —
1122 py6.

— Ludposylo wikany Tpavcvsepa —

— BM3151 — MapwpyTHeliA BopTto-
BOIY KOMMNbIOTER [A8 aeTomobuneit
cemeiictea BA3 2110-2112 (2108-099,
2115) ¢ «kowtponnepamn BOSCH
M1.5.4., M1.5.4N, AHBAPB-5.1, AH-
BAPbL-5.1.X, VS 5.X — 595 py6.

— Yerpoictee BM9222 nna pe-
MOHTA W TECTUPOBAHUA KOMNLIOTEPOR —
POST Card PCl — 1729 py6.

— HatGop SMD peawcropoB Tvno-
pa3mepa 0805 w3 170 HOMwHANOB OT

0 Om go 10 MOm, £5 %, no 50 wr. kax-
noro — 850 pyb.

— Jlevo... Mpogonwaerca NOUcK
knaaoe v penvkeunil! MK8044, rorto-
BbIi K 3KCNIYATAUUMKM YHUBEPCANbHH
UMNYNbCHBLIA ~ METanAouckarens —
11850 py6.

— Naanbeywe ctaruyniw LUKEY
702. ®es + nasnbHnk, uMdPOBOA NHAW-
karop — 2720 py6.

Bcerna e npopaxe nabopk netanehn
ANA CaMOCTOATENLHOW CBOpKW, Kopny-
Cbl, paguogeTany, Marepuans u obopy-
hoBaHve ANA NANKK.

http: //www.dessy.ru

e-mail: post@dessy.ru

105318, r. Mockea, a/a 52 "RO-
CBbINTOPI”. 3axkassl NpUHAMAIOTCH
Mo 6€CNNAaTHOMY MEXAYTOPOoaAHOMY
MHOrOKaHaNnbHOMY venedony:
8-800-200-09-34 ¢ 9-00 a0 17-30
MSK.

3T ¥ MHOTWeE BpYyTHe HaGOoPEI, Y3 U
Mooy ana  paguoniebuTenbckoro
TBOPYECTBA, @ TAKXKEe KHUMM Bbl MOXETe
npuoBpecty NO appecy: MarasuH
"TexHuueckas KHUra™ Ha TeppuTopuu
KHUXHOW sipmapku r. flivGepuel (MO),
yn. Bonkogckan, acm 67.

Ten. 8(915) 069-06-88.
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1 24-ro no 27 uions B nasunLoHe Ne 75
BcepoccUMcKaoro  RHICTAROUHOMO
ueHTpa npowna IX Becepoccuiickag eel-
CTaBKa Hay4HO -TEXHUHECKOrC TBOPYECTBa
rmonogexn HTTM-2009. Ee opranwzaro-
pe: depepantHoe areHTCTBO Mo Aenam
Monofexu, [paeutenscTBO MOCKBHI,
DAQ TAO BBL, CoBeT pekTopoB BY3OB
Mockra 1 MockoRGKOW o8nacT npu Nojl-
nepxke MuHUCTEpPCTRa CnopTa, TypMama
M MONCOEXHOV MOAWTUKK POCCUMCKOW
depepaumm, MuHucTepctea ofpazoBa-
HAA W Haykyn P, TOproec-npoMBILLAEH-
HOM Nanatul PM 1 Apyrux opraHusaumii.

BuicTagka HTTM urpaer HemanoBax-
HYKO pONb B POANKAALMK FOCYAAPCTBEH-
HOM MOACAEKHOW NOAUTUKA U RKNIOHEHA B
nnaH OCHOBHBIX MEPOMNPUATUIA NpoBeae-
Hus B Paccowuiickoin Pepepaumn Toga
nMonopgexu B 2009 .

Ha nnowaan okono 12000 M’ Gonee
1300 npepcTaBuTENEn TANAHTANMBOM MONO-
AeXN B BOZPacTe OT 6 A0 27 net na 56 pe-
rMoHoB Poccuuy NpoaemMoHCTpUpoBanu
CBOW 1 1IPOEKTbI K Pa3paboiku, HalpaB/eH-
HEle Ha YCOBEPLWEHCTBOBAHUE PalfNYHEIX
chep Xu3HK oblecTBa. YYaCcTHWUKK
BLICTABKU MONOALIE CMNEUMANUCTL,
acnupaHTbl u cTyaeHTel BY30B, yyalluecs
cpeaHux 0EpPaloRaTeNbHBIX YHPeXaeHWH
¥ YYpEXOEHWUI NONOAHWTENEHOrO 00pa3o-
BaHUsl, 1IPEOCIABUTENN OBLECTBEHHBIX
MONOAEXHLIX OpraHuaauui, nobepurenm
PErnoOHabHEX KOHKYPCOB, CMOTPOB M
onumnuan, B oHn nposeeHUs BoICTABKU
OHWU Y4acTBOBaANM B TEMATUYECKWX Ha-
YUHO-NPAKTUYECKUX KOHpEpEHLMSAX, ce-
MWHaPAaxX, NOCEWANW WHTEANEKTYabHHE
TYPHUPEI, KPYIMEE CTOALl, MacTep-Kiac-
CHl, KOHKYPCH W OnMMNWaakl. BeictaBka
Obina JONoNHeHa UHTEPaKTUBHBIMM M aHW -
MAUMOHHBIMK NNOWAAKEMK, HE KOTOPbLIX
NOCETUTENN W YHACTHUKW O3HAKOMWAUCE C
DEVCTRYIOIWMMN MoJensaMu B oBnactu
aenaumn, KOCMOHSEBTHKW, aBTC- W MCTO-
TEXHWKW, CYOOMOOENM3Ma W Ap.

Bnepewe Ha BuicTaBke HTTM npoLwuen
MNepBHii Bocepoccuickwvin poGoTOTEXHUNE-

-

\ HTTM -2009 —

q)opyM MOJIOAbIX U TANAHTAUBDbIX
0. AP MH r. Mocxaa

CKui pecTrBaub. TaHUEBAIEHLIA KOHKYPC
poBOTOR, NPORENEHHKI B MEpPRHA leHk,
BHI3BAN XUBOW WHTEPEC Y YUACTHUKOR W
noceTuTenen.

B pamkax axcnosuumm Swin npeacras-
NEeH eAUHCTBEHHHI B POCCUM NepeaBn -
HOM Knacc ¢ Hasonabopatopueid Ha Sop-
Ty — "HaHo-Tpak”, paspaboraHHbii Mpa-
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BUTENLCTBOM MOCKBH!
1 MOCKOBCKMM KOMI-
TETOM MO HAayKe 1 Tex-
HONOMMAM B LIENSX Ha-
rMaAHOrc NpPencTas-
neHus cepsl HaHo-
TEXHONOTWIA yHawWum- *

CBOWCTBA 4acTuL, C UBMEHEHWEM UX pas-
Mepa, O3HAKOMUTLCA C NPOIECCOM NONY-
UEHWN HaHOYaCTUL| 30N0Ta, NONYNPOBOL-
HUKOB, 4 TAKXe CO CBOWCTBAMW MAarHWT-
HBIX XWAKOCTER.

B atom rogy paspatotku 6unn paspe-
NEHB MO TPEM OCHOBHBIM HanpaBneHuam:
TEXHUHECKOE TBOPYECTBO AeTei U Noapo-
CTKOR, HAYYHO-UCCNENORATENLCKUE NPO-
eKThl U UHRECTULMOHHBIE NPOEKTH MOTO-
OBIX TEXHOKPATOB. YXe Ha BXoae Nocetn-
TenW BLICTaBKW CMOININ OTMETUTL yaoBHoe
PacnoNUXEHWe CTeHOOB: HanpaBo MoW-
Jellb — B AETCKOE U I0HOLWECKOE TBOpYE-
CTBO Nonagelts, Haneeo Novpelws — K
MONOALIM CNelMaNUcTam Nonapells.

OHbl® Y4ACTHUKW BHCTABKW — yya-
LWMecs WKOA, TMMHAa3uiA 1 NTMLEEB, KOTO-
pbie B GONbLUMHCTBE CAYHAEeB 3aHUMAKOTCS
B LIeHTpax 1 ACMAaxX TEXHWHECKOTO TBOPHE-
cTBa MONOLEXWN, — RBAKIOTCH aBTOPaMKn
CaMbIX Pa3HBIX MPOEKTOB.

3kenoanuma “epesHs "ManeHbkue u
Haxonymeeie™ B NMONHOW MEPEe packKpbiia
JIEREBI2 Waly Aelen W 1oUPoCTKOE B
yBREeKaTenbHBIA MUP HaY HO-TEXHWU ECKO-
ro TBopyectBa. Jetckui ueHTp "Tlokpoe™
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uar. KOGunelinbIin MockoBckol o6n. paBo- ™.

TaeT yXe 4eTBepTL Beka (AEBUS LEeHTpa Ha

¢ 9—10-x KnaccoB. ..
"HaHo-Tpak™ noa3BeC- -
NAET  NOCETUTENSM -
nog PpyKoBOACTBOM = =
ONbITHEIX NpencaaBa-
Tenel CUHTe3MpoBaTh \
paznuyHple HaHoya-
GCTULLEI, HAMMISIAHO YBUW-
0eTb, Kak MeHSIOTCH
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BuicTaBke — “"[lonxHa e COOCTBEHHBLIX

HeloTOHOR Poccuiickaa 3emns  pox-
Aatb!™). Ero BOCMUTEHHWKKW NPEencTasunm
Gonee OECATU NPOEKTOB (PYKOBOOMTENb
TexHWuackoro Hanpasnenws L A. Topo-
noe): "Xaxpa" — CUrHaNUIATop Hepo-
crarka snarv B noyee {aercp C. Boviko),
"MomMory ropoputs” — Npubop, NoMorak-
WA MCNPaBUTL 3aMKaHWUe, "IKenpecc-
aHanM3 MUTEEBOA 80ALIT, NMPEeAMETHI,
"BUCALIME” B MArHWUTHOM [oJSie MocTO-
AHHAIX MAFHUTOR {(POTO 1), UHTEPECHKIE
TECTUPYIOLLME KOMNBKOTERHEE Mporpam-
Mbl AN8 NPOBEPKK 3HAHWIA YSALLIMXCS .
lNpornmHasua Ne 1773 "Cospesgpe”
{r. MockBa) — ROCTaTO4HO MONOOOe, HO
YHE XOPOLLIO M3BECTHOE TOCYAAPCTEEHHOE
obpasoparensHoe yupexaeHue. B ocHose
€ro NPOrpaMMe) O8YHeHUA NEXUT CUCTEMA
TBOPUECKOTD MEXAMCH UNNUHEPHOTO ObY-
yeHua "OpapeHHblt petieHoK”, Hanpae-
NEHHAS Ha Pa3BuThe Y OeTeiA UHTENNeKTy-
anbHLIX M TBOPHECKMX CNOCOGHOCTEH, KOM-
MYHUKATUBHBIX M MCCNEAOBATENLCKUX YME-
HUI. VuyeHukn 4-ro knacca Mean [opBor
{PoTo Ha 4-i1 ¢. obnoxxn) n Muxanun
KhLUeHKe NpOOeMOHCTPWPOEANU YCTPCA-
CIBO WIS CMEWWBaHWS LIBETOB, KOIOpLE
MOXET HaWTW NPUMEHEHWEe B Ka4ecTBe
yuebHoro Nocotna Ha ypokax UanKu.
Yuaumeca MOY Nuuett Ne 1675 {r. Mock-
Ba) pacckasany NoceTUTENSIM O NpeuMy-
wecTeax sHeprocHeperalowmyx  aamn,
OCOBEHHOCTSX WX CNEKTPA MINYYEHVS W
NPeacTasuin BHUMaHUIo NpoeKT BeTpo-
SHEpPreTUiecKoi YCTAHOBKM ¢ aobGapov-
HHIM BETPOKONECOM, FpeAHa3HAa4eHHON
AN UCNONB3OBAHWA B KAYECTBE ABTOHOM-
HOMO MCTONMHUKA 3HEeprocHadXeHus He-
Gonblumx OBLEKTOB ONA WMX OCBELLEHUA,
otonneHnA n ap. Ecrm ofibidHan EeTpo-
ycTaHoEKa BbipabaTeiBaeT NpKW CKOPACTH
BeTpa 10 M/C SNEKTPOIHEPrukd MOLL-
HOCTBIO NpudnuautensHo 1 KBT, To npen-
noxeHHan — okonoe 2 kBt (goTo 2).
CoTpyaHukaMm xypHana "Papuo”, no-
CETUBLUMM BHICTABKY, BBINO NPUATHO OT-
METWUTb, YTO CPEAM YHACTHUKOE BBICTABKN
HTTM-2009 Guinn naypeatst XVIII koHge-
peHumMn "Paguo-Tonck 2009", Harpak-
AEHHEIC MPU3AaNMU XypHanNa: BOCITUTaHHU-
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* B . K1 HTU "McTok™ pacckasanm O CBoUX pas-
M paboTkax, IoHble papuonkbuTenu mna
Sl - MIATAM “"Ha TllonsHke™ n "Papguonki-
BUTENLCKOrO LEHTPRA TBOPYECTBA U AOCYTa
“PATEN” {r. Mockra) npenctasmnid Mo-
AYNEHYIO OBPa30EATENBHYKY NPOrpamMmMy
‘ ' 3 "PagnoRlbUTENECKOE TBOPHEGTBO™ U aK-
— TWBHO Y4ACTBOBA/IM B MEPONPUSTUAX PO-

BoToTEXHUYECKOrO ¢ecTusas {POTC Ha
4-ii c. OBNOXKH).

AKTVBHOE y4acTue B pabioTe BbiGTEBKM
APUHANN YIACTUE YWATIMECS CTAPILNX KNAG-
COB. YueHuK 11-ro knacca wkone Ne 638
3eneHorpaackore  painoHa  [eoprwin
HxaGapapn pacckazan o CBOEW paspa-
607Ke — NporpaMMHo -annaparHoM KOoM-
nneKce JNna KOHTPONs OCBEUEHHOCTH
{¢doTo 3).

MonopexHan HayyHO-UCCNeaOBaTENb-
ckas natoparopua MY MO “fletckuil Mo-
JIOAEXHEIA LEeHTR "COKONBHUKW™ (PYKOBO-
mtens M. M. llaBpyHeHKC) — naypeart




BCEPOCCUMICKMX U MEXAYHAPOAHLIX Bhl-
CTABOK. Ero BOCAMTANIIHWMKK 3AlIMMEIOTCS
nayyeHuem xbpdekra budenvaa-EBpayHa,
KOTOPEIN 3aKIKMHaeTCA B BOZHMKHOBEHUM
B 3apSAEHHOM KOHAEHCATOPE CWALI, Ha-
NPAaBASHHOM K NOAOXUTEABHOMY SASKTPO-
ay. Ha ocHoee atoro addekra B nabopa-
Topwuy paspatoTaHsl MCOenu ynpaense-
MLIX AETAIOWKX OGLOKTOB, NPCACTABNAK-
wue coboil sapaxaemee A0 BRICOKOro
HAMPAXEHWA HECUMMETPUYHBIE KOHOEH-
CaTopH, SASKTPOAL! KOTOPLIX 3HAYUTESNb-
HO £asnn4aKoTca No NNoLWAON.
Pazpatotrkoin Mopenei npubopos,
€nocoBHBIX PEMMCTPUPOBRATL KONEGaHUA U
dukenposaTL NPOABNACHUA BOIMOX) IIX
BNEKTPOMATHWUTHBIX NPEABECTHUKOR 3eM-
NETPSCeHWH, 3aHuMaeTea ydeHuk 10-ro
knacca COW Ne 26 w3 r. Bnagukaekaza

Jaeva, TyHawenan (Hay4HeIR PyKOBOAW-
tene T U, Pagyeliko). Ang nopuiwo)iva
DOCTOBERHOCTU MNPOrHO30B OH UCCNEAYET
BO3MOXHOCTb KOMMAIEKCHOMO MCMNONL30-
BAHWUA CHMIHANOB OT Pa3fIMYHBIX AaTHYWKOB:
BMOPALMOHHLIX, 3NEKTROMATHWTHOIG Mo-
nsu ap. (gporo 4).

3Ha4YUTENBHAA HacTb  3KCNO3WMUuK
BLICTABKKW SLINA NOCBALUCHIA W) IHOBALMO) I-
HEIM NPOrPaMMaM W pOBOTOTEXHUKE.

Komanga “Konokoneuvku-4" na oy
LienTpa oBpazoBaHva Ne 345 {r. Mockea)
npeactaepwna podoTa-NMaHucTa, KOTORLIN
MOXET WIPATL HA NONHOPasMEpHON Kna-
Buatype cuHTesatopa. Pobtotr obnapaer
14 cTCNC)IAMM NOABUXK) I0CTU, YNPaBACHine
OCYLLECTBNAETCA ¢ NOMOL LK) NPOrpamMm,
3AMNUCAHHBIX HA BymMaxHbIli HocuTenk
{(PoTO HA4-1 C. OONOXKKN).

Mopgene TpalHcnopTHoro podota c
AnanTUBHLIM 1 TCNC-PAaUOYIPABAC) IMCM
paspabatanu ctyferTs MOY CMNO Uxesc-
KO0 MHAYCTPUaNbHOro TexHukyma {pu-
BOMKCKWA PepepanbHulil OKpyr) AHapei
MNMywnH n Anapen CypHWH Nog pykoBoa-
cTBOM A. BepHuropa (dorto 5).

Jkeno3num "PoboTOTEXHUKK™ No3Ha-
KOMUIWX ¢ CaMLIMK  CPCNCKTUBHLIMMA
Hanpasnenvsamu HTTM. MonopexHaa
Accoymragma  PoboTtotexHukn  Poccun
(HWW mexanvkn MI'Y nm. M. B. JIOMOHO-
©oBa) NPOASMONCTRYPOBana NpPoeKTH:
cTepeo-sugeckamepa {StereoCam), po-
60T-0pUMaHT "30pkUn-2", poboT-xy-
A0XEIMK "Kpoiye-2”, MaluNynaTop-Kame-
pa (RobyCam) (doTo 6).

(Oxohyanne cnepyer)

3awmTta CBeToanon0B
aKKyMYNAaTOpHOro ¢poHaps

#. HEYAEB, r. Mockea

CBETOAMDngIe ¢doHapU € akkymyna-
TopHOW ©aTtapeeih U BCTPOEHHBIM
3apsSAHEIM YCTPOUCTBOM (3Y) O4eHb Npak-
TW4HBI ¥ NONYRARHR Y TEX, KTO UMW HacTo
noneayetrcsa. OaHaxke GONbLUVHCTBO BNE-
peneueB Takvx Gorapel He nogoape-
BaKOT, 4TO UX MOAKNOAET HENPUATHLIA
CIOPNpU2: ecnn BKNKYEHHLINM POoHAPL
NOAKIONUTE ANA 3apsakM K cetn 220 B,
TO CEETOAMDAN MOFYT BRWMTU U3 CTPOSA.
INMpU4rMHa — HEHAOEXHBIA KOHTAKT BASKK B
po3eTtke. [MOCKONbKY BCTPOEHHbIE JY
cofpaHbl, Kak npaeuno, nNo cxeme c fan-
NACTHLIM KOHASGHCATOROM, CKAYKM HanpAa-
XeHus Ha BxoAe 3Y Bu3biBaT GPOCKU
TOK@ B 3apmpnon uenu. Ecnu akkymyna-
TopHan GaTapen OTHOCUTENLHO HOBaa M
€€ BHYTpEHHee CONpPOTUBNEHUE Heeenu-
KO, TO OHA BRONHE MOXET Crmagutb 3TN
Bpockn U HaNpsAXeHWE Ha Hel "NopecKo-
YUT™ HeaHauuTensHo. o Mepe crapeHns
BHYTPEHHEE conpoTvenenwe Gartapew
BOIPACTAET, NOATOMY Takme GPOCcKn 3a-
PAOHOrO TOKA BHI3HBAIOT CYWECTBEHHOE
NOBBILLEHUE HanpsxeHus. Ecnv B 370T
MOMeHT K Garapee NogKNK4YEHE! CBETO-
avoae poHapa, UMNYNLC Taka fAoteder
Hepes HWX U OHK MOTYT cropeTe. CnepyeT
OTMETUTL, NTO HEPEAKO NPUHWHOW HEHa-
AEXHOTO KOHTAKTA C CETHIO ABNHETCH He-
YAQ4HAnA KOHCTPYKUMA ¢oHapa. Mpume-
DPOM MOXET CMYKWUTb HANOBHLIA 2KKYMYyNa-
TopHbI $oHapk Moaenu 568 (pme. 1) ¢
BLIABUXHOW ceTerol Bunkoih. MNogkno-
4aTh ee K PO3eTKe KpaliHe HeyaobHo, v
KOHTaKT ByAeT HeHaAeXHbM.

Ana npegoTBpaweHVs ONacHBX No-
CNECTBUM CKAYKOB HaNpsixeHun B O0Nb-
LIWMHCTBE CNYYdeB AOCTATOMHO MOOKK)-
YWTb NAPANNENEHO CBETOANOAAM KOHOGH-
CaTop E€MKOCTHIO HECKOMbKO COTEH MU

THCAY MUKpodapan — OH CrNagUT CKaHoK
U TeM CambiM 3awmnTut ux. MNoBbICUTL
HAAEXHOCTL 3ALMTH NOMOXET BKAKOHEH-
HBEW NapannensHO 3TOMYy KOHORHCATOPY
CTabMNUTPOH ¢ HanpsxeHueM cTabunusa-
LUK, NPEBLHUAIONUM HA HECKONBKO AECH-
ThiX AONER BONLTA HAMNPAXEHWe NoN-
HOCTBIO 3APAXKEHHON AKKYMYNATOPROW
Gatapew. K coxanenmo, nogobpare oObiy-
HEIA CTAOMNMTPOH C HYXKHBIM HRNPAXEHW-
eM CcTabuanaaumm He BCErga BO3MOXHO,
NpoLLe UCNONb308aTL CNEUMENM3NPOBAH-
Hote Mukpocxembl KP142EH1S, TL431 u
T. N., npeactasnaowme coboli napan-
nenbhbin ctabunmnaatop Hanpaxenna. Ux
oTnduTENLHaa  ocoben-

HOCTE — BBICOKaA cTabwnb- XP1

SA1 ("+"GB1) n akkymynsTopHoh Batapen
{("—"GB1), ponxHu BHaYane nopxoamTe K
xonaeHcaTopy C1 v mukpocxeme DA1 ¢
nCACTPOEYHEM pe3ucTopoM R1, 3 yxe

SA1°Ben.” DA1 TL431CLP

HOCTb NApPaMeTpoR U BO3- ———
MOXHOCTb YCTAHOBKU Ha- o 8 4 V4
npskeHua  ctabunusaumm g 3 z)... )
OOHVIM MOACTPOEUHEIM pe- ‘12 e Téw
3UCTOPOM, @ | d I

Cxema noaxkmoyYeHus C11000 m:x6,3B
FAWMTHEIX 9remeHToR Kk Puc. 2
CBETOAMOAHOMY aKKYMY-
AATOpHOMY (oHapio npea- | -
cTapneHa Ha puc. 2. | owaps ROHJ-160 . . EU@‘}
MoaCTpOBYHLIA PE3UCTOP a1 ,g:ﬁ”."“ \/,/’4 V.ﬁi’é&%s
R1 — CN3-19a unm apyrow | St ELZ/E,]‘\ DA
ManorabapuTHe, okeua- C11mx 4008 U/;« TLA3{CLP
HbliA koHaencaTop C1 — |ypq [—{ VDI_vDa neoor LB loos
UMMOPTHBLIA, XenarenbHo <} Pt
TaHTanoesil. Ux ycraHae- Ri1 5ﬁf“‘ﬁRz B
nueawt B niobom ceobop- | m /|330 : VDG
HOM MecTe ¢oHaps u co- | § S N R4 DA1 |3
EOMHRIOT B COOTBETCTBUM | * YD) B 47K[ 1
CO CXEMOI HABECHBIM MOH- | \r :
TaxoMm, npuueMm obsaa- | € : ; d
TENLHO CneayeT Buinosn- ! - Yoo ==
HATbL YCOBWE: NMPOBOAA, "b“c 3 : 1000w % 638|

nayue OT BbiKAYaTens
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"PAONO" — HAHUHAIOLLIUM

PAAWO Nz 8, 2009

3aTeM K CBeTOAMOAaM. ECnv MCRONb3yoT-
CA ANEMEHTH ONA NOBEPXHOCTHOMO MOH-
T2Xa, UX NPUKIENBAIOT K CTEHKAM KOPNy-
ca poHaps kneeM "MomenT”.

Hanaxuneauwe yana 3awmrel CBOAUTCS K
YCTAHOBKE HANPAXEHWS Ha Beigoge 1 MuK-
pocxembl DA1, Npu KOTOROM OHZ cpabaTi-
Baet. 1719 aTOro npv NoNHOCTLIC 33PSKEH-
Hon Batapee GB1 1 BREMEHHO OTKNIOYEH-
Hbix cBeroamopax EL1—ELN yctaHaenu-
BAIOT ABWXOK peanctopa R1 B HuxHee (no
CXemMe) NONOXeHUE 1 COEAMHAIDT NMIKCO-
BOW BLBOA KOHAEHcATOPA Cl ¢ 0AKOUWMEH-
HbIM kKonvakToM Oartapeu GB1 4epes
NCCNEAOBaTEeNbHYIC Lenb, COCTABNEHHYO
13 MUINMaMNepmMeTpa ¢ NPeaenomM name-
perna 3...5 MA v peanctopa conpoTvene-
HueM 10 OM. YOeaueWwUCh, YTO TOK B LENW
He npeBeiuaeTt 0,2...0,3 MA, MeaneHHo
NOBOPAUMBAIOT ABMXOK pesncTopa R1 a0
Tex Nop, NOKa OH He Bo3pacTeT o 1...2 MA.
Mocne 310r0 MUAMMAMNEPMETR U Pe3n-
CTOP YNanawT, a CBETOAMOAL NOAKNIN-
4aloT B COOTBETCTEBUM CO cxeMol. Mpu
sKmoYeHMM QoHApA BhIKouaTeneM SA1
HanpsxeHue GaTapen NOHW3UTCA, NO3TO-
MYy TOK YEPE3 MUKPOCXEMY HE NPEBLICUT
YKA3EHHOTO BBILLE 3HAYEHUR.

K aHogam EL1-EL3
K aHopam EL4—EL91
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Ecnu B KOHCTPYKUUW NPELYCMOTPEHD
W3MEHEHNE CBETUBOIMO MOTOKA NYTEM NOA-
KNIOYEHUS PE3HOTO 4MCna CRETOAMOAOR,
3NEMEHTHI 3AWKThI CAERYET NOAKAIOYUTE
napannencHo TOi rpynne, koTopas npu
BKNIO4YEHVK HOHAPR COBAVHAETCA € akky-
MYARTOPRON Garapeei nepeon. Ho sCTpe-
YaKTCR MOAENU ¢ ABYMA MPYNNAMU CBETO-
OV0O0E, KOTOPLIE MOXHO BKMKCYATHL NO
CTAENBLHOCTH. [PUMEPOM MOXET CNYXUTh
¢oraps ROCHJ-160, rae ogHa ua rpynn
{OeBATE CBETOOWOAOB) BKKOHAETCA NpU
YCTAHOBKE NEPEKIIONaTens B NonoOXeHue

"BrmxHnin cBeT", @ apyras (TpKM CBETO-
amopa) — B nonoxenue "Nanshuii ceet.
Cxema aroro u3nenuvsi BMECTE C 3N1EMEH-
TaMu 33WMTH) CBETOAMOANOB U30BpakeHa
Ha puc. 3 (HyMepauns HOBLIX INEMEHTOB
NPOAONXKAET HayaTyld Ha OCHOBHOM
cxeme). Jina Toro utobb 3aLLMTUTL CBETOD-
avoab obenx rpynn cAHON MUKPOCXeMOIt
DA1, NpUMEHEHBI PA3AENUTENbHBIE AMO-
o VD5, VDB, a konpencatop €2 noaknio-
weH napannentHo Barapee GB1.

JAetann yana 3awmTel MOHTUPYIOT Ha
ne<aTHo Nhate U3 OQBHOCTOPOHHE HONb-
rMpPOBAHHOIO CTEKADTEKCTONUTA, YepTex
KOTOPOW NokasaH Ha puc. 4. MogcTpoen-
HbIl pesvctop R4 v koHgeHcatop C2 —
TEX X€ TWNOB, YTO U B NPeabayluemM cny-
yae. CMOHTUPOBAHHYIKD MNATY MPUKNen-
BAKOT K aKKyMyI\TOpPHOM BGartapee. Hana-
XUBAHWE HE OTNMYAEETCA OT ONWUCAHHOro
BHIlLIE, HO MUNAuamnepmeTp (6ea pesu-
cropa conpotuesnequem 10 Om) noaxnio-
HaKlT Mexay aHoaoM auvopa VDS (wam
VDE} v NOABWXHBIM KOHTAKTOM nepe-
Kioyarens SAT,

Peaparrop — B. ®ponoe, rpagwxa — B. ®Oponos,
¢oro - asropa

Pene BpemeHu ansa

aneKTpunUMpPOBaHHbIX UIPYLLUEK
A. BYTOB, c. Kypba SIpocnascioii 061.

HEHb HEMHOTME OBTCKME 3NeKTpu-

PUUMPOLAHHBIE WIPYLLKW (3BTOMO-
Ennm, TaHkK, NyHOXOAM: W T. 1.} UMEIoT B
CBOEM COCTaBe YCTPOWCTBA, OrpaHvymn-
BAIOWME BPEMS] UX HENPEPBIBHOM PAbOTLI.
BOABLMHCTBO X€& WIPYLUEK TAKUMKW YGT-
PORCTEAMKW HE OCHALLEHDbI, M 3TO HACTO
MPUBOAUT K NPEXAEBPEMEHHON paspsake
6artapen nutaHvs. Hanpumep, caMoxon-
HBI TAHK MOXET 3aCTPATL B TPYAHOAO-
CTYNHOM MecTe, a pebeHoK He 3axouqeT
WKW He CMOXET erc oTTyaa BuTalmTs. B
pesynurarte snekTpogevrareny, NPUBOAR -

VT1, VT2 KNS05A VT3 KNSHE

+
I V11 K Harpyake |
p—n = SA1
= vD1
1N47 304
VT3
+
3 T GB1
= _13.68
x50 B T 1-

WUe VIPYLWKY B ABUXEHWE, OCTaHOBATCS,
TOK Harpy3ku Batapen nuTanus pPeako
BO3pACTET U Hepes3 HEeNnpPOgonNXuTenbHoe
BPEMS OHA AONHOCTEK) Pa3psauTca. 310
ocobeHHO HenpuaTtHo, ecnu Bartapes
NUTAHUA COCTABNEHA W3 AKKYMYNATOPOR,
CTOMMOCTL KOTOPbIX B HECKOMbKO Pai

NPEBLILEET CTOMMOCTL FaNbBAHVHECKUX
3NEMEHTOB: NPU PasproKe CBEepX Mepol
OHW MOTYT BLIMTY W3 CTPoSA. [la n xopowune
raneBaHU4YECKUE DINEMEHTH CTOAT He
LEWEB0, TaK YTO KaxXabii TakOW cnyyan —
aTO HeonpasAaNHble PacxOabl, KOTOPBIX
MCrRo v He BeiTb, eCcnu 66 urpywika 6sina
OCHALLEHA Pene BPEMEHW, OTKMOYAICLLIUM
UTaHWE YEPea 3a0aHHOE BPEMS.

Cxema npepnaraemMoro pene BpeMeHu
vaobpaxeHa Ha puc. 1. B otnuuuve or
aHaNOrMYHoOro yCTPOIACTBA, ONWCAHHOIO
asTopomM B cTatee “[Ba pene BpemMenn”
{"Pagno”, 2002, Ne 9, c. 56), OHO He co-
OEPXUT HAMOTONHBIX AETANEW, YT0 ynpo-
LaeT ero nosropexwe. s KOMMYTaunm
HArpy3ku NPUMEHEH 3NEKTPOHRBIA KNIoY
Ha NONeBwXx TpaHsucTopax VT1, VT2,
BbiIEPXKa BPeMeHn [0 e€e OTIIIONEHUR
3aBUCUT OT €MKOCTU KoHaeHcaTtopa C2 v
conportmnenenvs peaucropa R1. Cober-
BEHHBI TOK NOTpebnenvs NpakTU4ecku
OTCYTCTBYET, YTO TAKXE BBIFCAHO OTNM4A-
€T 3TOT BapMUaHT PENE OT YMOMAHYTOTO.

B MOMEHT BRIIOHEHWS UIPYLLKW 33Mbl-
KaHMEeM KOHTAKTOB LWUTATHOIO BHKAOHYATE-
na SA1 koHaeHcaTop C2 pa3paXeH, Tpan-
3ucTopbl VT 1, VT2 3akpbiThl U 3NeKTPOH-
HbI® y3nB Wrpylwku ofectouerst. MNpu
KPATKOBPEMEHHOM HAXATUM HA KHONKY
SB1 koHaeHcaTop C2 BuiCTpo 3apaxaeT-
¢A 4epe3d pesucTop R2 no HanprxeHus

6atapen GB1, TpaHawcTtopu VT1, VT2
OTKPLIBAIOTCA U UrpyLuka HaduHaer pado-
TaTb. Brarcpaps ManoMy CONPOTUBAERUIO
OTKPBITBIX KAHANOB TPaH3UCTOPOBR nage-
HUE HENPAXEHWUA HA HWX NPY TOKE Harpya-
k1 1 A ne npesoiwaet 0,2 B.

NMocne oTtnyckaHua kHOnku SB1 KoH-
pexscatop C2 MeAneHHO paspsxaercs
Hepes BLICOKOOMHBIA pesncTeop R1, na-
NPAXEHWE Ha KOHOEHCATOPE NOCTENEHHO
NMNOHWXaEeTCH, U KOrgd OHO CTAHOBUTCH
PaBHBIM NOPOrOBOMY HAMPSXEHUIO TPaH-
anctopos VT 1, VT2, OHW HAYMHAIOT 3aKPbI-
BaTbCA. MNpK 3TOM CONpPOTUBNEHUE WX
KaHanos, a CNefoBaTenbHO, U NafeHue
HaNPAXEHWA HA HWX BO3IPACTaKT, U KOraoa
OHO CTAKOBWUTCH PaBHEIM NOPOTrOBOMY Ha-
NPSXEHWIO OTKPbIBAHWA TpaH3ucTopa
VT3, nocnegHuv oTkpbieaetcs. B peaynb-
Tate koHgeHcaTop C2 BuicTpo paspaxa-
ercs uepes peauctop R3 n manoe conpo-
TBNEHME Karana VT3, uem npeporepa-
WAeTCH Neperpes TpaH3ucTopos VT 1, VT2
u 6ecnoneawblin pacxog, 3Hepruv Harapeu
nuTaHng. flna Toroe STobu vrpyluka 3apa-
60Tana BHOBL, HEOBXCAUMOD HaXaTb Ha
KHoNKy SB1.

CrabunutpoH VD1 3awmuiaeT 3aT8op
TpaHusuctopa VI3 or1 npobon usonaumm
suibpocamv 3AC pabGoratowmx anexTpo-
LBUraTenem Wrpylwky Wnn HaseoeHHON
3A0C, ecnu peberok 3axouer NoKaTarb
"MELWWHKY™ PYKamu Mpu BbIKJIOYEHHOM
nutanmun. Kenaencarop C1 — 6rokupo-
BOUYHbIA, OH MOBbIWLAET CTABUNLEHOCTL
paboTel peng BPeMEeHW U 3NEKTPOHHbIX
Y3A0B UrPYLWKU, 4970 OCOBEHHO BaXHO
pyn 4acTU4HO paspaxeHHoW 6GaTapee
NMTAHKUS.



MNPy HAMAYMY B TPYLLKE [OCTATOYROTO
MeCcTa AeTann YCTPOUCTRA Lenecoobpas-
HO CMOHTMPOBATb HA NE4aTHOW nnate,
HEPTEX KOTOPOW NPEACTARAEH HA pUC. 2.
Ecnu xe vrpywka manorabapurHas, npu-
NEeTcss NPUMEHUTbL TaK Ha3bIBAeMbIA
HABECHOW MOHTAX: 23KPENUTbL AeTanu
kneem ‘Moment”, "KBuHron" B CBOBOAHBIX
HULLAX KOPMYCa, @ MEXINEMEHTHLE Co-
E£0UHEHUA BRNONHUTL BLIBOAAMU AETANEN
M OTREIKAMU TOHKOI'Q MOHTAXHOIO rnpo-
BOAA. 3anuBartht KNEEM KOPNYChHl TPaH3Wu-
CTOPOE HE Cneayer.

B 0Bomx cny4asx B yCTPOWCTBE MOXHO
MCNONLIOBATL ManorabapuTHuie peaunc-
Topbl NIOBOrc TNa U OKCMARBIE KOHAEH-
CaTtopbl ¢ MaNbiM TOKOM YTE4KWU, Hanpu-
Mep, UMNOPTHBIE cepun TK  Gupmel
Jamicon. Ecnv He ypactes nopobparts
3KIEMNNSPE C TOKOM YTEYKU MEHEee
10 MKA (Npy HanpaxeHun Ha obknaakax
§ B), MOXHO MPUMEHUTD KOHAEHCATOPHI C
GONBWIMM {4EM YKAZAHO HE CXEME) HOMU-
HANBHBIM HANPSIXEHUEM (Y HUX, KaK npa-
BUNIO, TOK YTEYKY MEHbLUE}, OAHaKo Che-
AYET YHECTb, 4TO ux rabapurel GonbwE.

Bo naBexatve noBpexaeHus NoneBbIX
TPaH3UCTOPOB CTATUMECKMM 31eKTpu4e-
CTEOM NPM Navike CheAyeT UCNonbL3esaTb
HU3KOBONBLTHBINA NAANBHWK, MUTAEMbIV OT
NOHVXAKLLErO TRAHCHOpMaTopa, MNU Bbi-
KNIOUEHHDBIN M3 PO3ETKN HA BREMS Nanku
MaNOMOUKEIN CeTeBON. Buleoasl TpaH3u-
CTOpa nepen nankon Heobxoanmo coeau-
HWTb. flnsa 310rQ, B3ABWMKCH NANbLLAMK 3a
KOHYMKN BCEX BbIBOAOB OAHOBREMEHHO,

OBMATBIBAKT WX Y CAMOI0 KOPTyCa TOHKON
NYXEHOW NPOBONOKON, KOTORYK) yAANsOT
TONLKO NOCNE 3ABEPLUCHMA MOHTEXA.
Crabunutpon 1N4738A aameHum oTe-
yecTeeHHeM 18146, a Takxe UMMNopPTHbI-

Om=0

+ K*="GB1

+I< SA1 ("+'GB1)

Mu BZX55C9V1, BZVS55CIV1, TZMCOVI,
MZD3V1. BMeCTo Noneseix TPaH3aUCTOPOB
KNS05A (VT1, VT2} ponyCTMMO Ncnone3oc-
BaTh KMNS056 wnn KN505B (062 Tpanau-
CTOpa JONXKHE BbiTb C OBHNM OYKBEHHBIM
MHAEKCOM}. MakCumMarnbHeI TOK HArpy3kn
W B 3TOM Crnyyae MoxeT pocturarb 1 A.
Npw Hanpsxetuy nutauns 4,56 B Bme-
CTO ABYX TPaAH3UCTOPOB MOXHO NpuMe-

HWUTb OAMH Bonee MOLUHBIN N-KaHANbHLIA
NONEBOK TPAH3UCTOP, yHpasAfeMull Ha-
MPRAXKEHUEM NOrMYecKoro YpOBHA, Ha-
npuMep, Manorabaputhesin IRFLO14 B
xkopnyce SOT223 {makcumManLHoe Harnpsa-
xeHmne ctok—uctok — 60 B, makcumane-
HblW TOK CTOKa — 2,7 A, conpoTrengHue
KaHana 8 OTKPLITOM cocToaHnn — 0,2 Om,
MaAKCWManeHan paccevBaemas Moul-
HocYe — 3,1 Br).

Tpanauctop KNS01E (VT3) 3ameHum
nobuiv U3 cepuin KNS04, KN505. Ona
paboTh B YCTPOUCTBE XenatensHo nogo-
6parb IK3EMNAAP C OPOrCBLIM HANPAXE-
HWEM OTKpbIBaHWA He Gonee 0,7 B.

Kuonka SBt — niobas Hedukcvpyemasn
8 HaXaToOM NONTOKEHWW C 3aMbIKAKLLMMK
KOHTaKTamu. LUTATHBIA BbIKNKYATENb
NUTaHUA UrpyWwKn SA1 MoxeT ObiTE yoTa-
HOBNEH U3TOTOBNTENEM KAK B NNKCOBWO,
Tak ¥ B MMHYCOBYH) Lienb, Ha paboTy pene
310 He BnuseT. CMOHTUROBAHHYIO nnary
3AKPENNAINT B8 KOPNYCE MIPYLLKN KNeem
"MOMEHT" unu TEPMOKNEEM.

CofpaHkoe M3 VcnpasHLX aeTanein u
6e3 oWwnBOK B MOHTaXE YCTROWCTBO HAauUW-
HaeT paGoTare Cpasy nocne BKAIOYEHUR
nuTaHuAa. EAVHCTBEHKOE, HTQ, BOIMOXHO,
NPUVAETCS caenatb, — NOAGOPOM KOHASH-
catopa C2 yLTaHOBUTE XENdaemMoe BREMA
3a0ePXKY BbIKNIOHMERVA UIpywkn. [pn Ha-
npAxeHn nuTarma 3 B u ykadanHeix Ha
cxeMe HOMuHanax koHaedcaropa C2 wm
pesucTopa R1 oHo pasHo npumep+Ho 100 ¢.

Pegakrop — B @ponos, rpagmka — B. dponos

UamepuTtenun 3MNC okcnaHbix

KOHAEeHcaTopoB

B npegnnaraemoi nogbopxe npuBOASITCA ONUCAHMS ABYX KOH-
CTPYKUMA, pa3paboTanHbiX YUTATERAMMN HALIEro XYPHana, namepmu-
Tenei SKBUBAMCHTHOIO NOCACROBATeIbHOro conpoTuenenun (311C)

OKCHAOHLIX KOHAeHCaTOopOs8.

HHTepec x uameputenam 3MNC poc
A0 mepe Bce Bonee WMpoKoro Nnpu-
MEHEHMA UMOYNBCHBIX MCTOYHUKOB NUTa-
HUS U OPYIMX VMNYABCHBIX YCVPOMCTB, B
KOTOPbIX OKCMAHBIE KQHAEHCATOPbl WC-
noNb30BANUCE B KAYeCTRE HAKOMUTENEi
ANEKTPUHECKON IHEPrUU WUAW CrNAXMN-
Bawwnx Gunbrpoe. B Takvx yCTpomcTBax
BaXHbIM CBOWCTBOM KOHAEHCATOPOR
ABNAETCR CNOCOOHOCTE BLICTPO Hakan-
NMBATb U OTOABATL IHEPru. MpeansHbIn
KOHAEHCATOR 0BnagaeT TONLKO PeakTuB-
HBIM CONPOTUBNEHUEM, W CKOPOCTL €ro
3apPRAKA M PaA3PAAKM  ONPEefenseTcs
BHELIHMMU 3NEMEHTAMU B LENW, rOe OH
yCTaHOBNEH. PeanbHuil kKORHAEHCcaTop
MOXHO NPEeACTasnTyL B BUAE NOCNEAOBa-
TENLHO COAMHEHHLIX MABANLHOTO KOH-
nedcaropa C, kaTyllku WHAYKTMBHOCTY L
u pearcTopa R, conpoTusnermne KoTopo-
ro v ecTb 3MNC koHaeHcartopa (puc. 1).

Peauctop R, onpesenser TOK yTeyku
peanbHOro KOHAEHCATOPA, HO B QaHHOM
CNYHae €ro MOXHO He y4uTbieaTb. Ha
yactorax Huxe 100 kly BAUSHKMEM
KATYLIKN UHLOYKTUBHOCTU Takxe npexed-
peraicT.

R

Pue. 1 v

B B0onbluMHCTRE CAYMAEB MPMHLUMN
paboTel npubopoB, NpeaHas3HaAYeHHbIX
ans mamepenna INC, ocHoeaH Ha uame-
PEHUM MOSIHOrO CONPOTUBAEHNA KOHAEH-
catopa. Ha HM3KkKux YacToTax, Kak npasw-
no, npeocbnagaeT eMKOCTHAs) COCTaBNAK-
was. Mo Mepe ysenu4eHus 4acTorsl OHa
yMmeHowaeTcs. Moatomy Takve npuGopl

paboTaloT Ha YacToTax HEeCKOMLKO OeCAT-
kOB kunorepy. Crnenyer OTMETUTbL, u4TO
vamepenre 3MC — HenpocTas 3aaaua.
06 3T0M NoapOGHO PacckasaHo B CTaThe
[1]. BonswKHCTBO wamepuTenei obna-
0atoT SONLWON NOrPEWHOCTLIO, U UX, CKO~
pee BCEero, CNeayeT CYMTaTh MHAMKATORA-
My ANC.

Hannuve 3MNC oka3bBAET BAMSIHUE HA
CKOPOCTE 3apASKU U PA3PAAKM KOHOEHCA-
TOpa, W Npu OONMbWOM Ero 3H3aYeHUN
genaet TakOW KOMQEHCATOR Henpuroa-
HbiM 809 paboTel B UMNYNBCHHIX YCTPOM-
cTBax. Kpome Toro, NpW NpoTeKaHuu
TOKDB Ha JIMNC BbAENAeTcs aKTUBHAEA
MOWHOCTR, NTO NPUBOAWT K PA30rpeBy
KOHABHCATOPA W BOIMOXHOMY BHIXOAY ero
Y3 CTPOA No ITOW npuuune, MNo3Tomy
vHTEpeC K mamepeHui IC OkCUOHbIX
KOHZEHCATOopPOB He ocnabesaer.

Y1066 NPOBOAWTL NPOBEPKY OKCUAHBIX
KOHAEHCATOPOB 03 ux AEMOHTAXa w3
YCTPOWCTBA, HANPSXEHWe Ha Wynax npu-
Gopa HE AOMKHO MPEBLIWATE HECKONBKO
DECATKOB vnu coTeH MB. B 3ToM cnyuyae
DCTANBHEIE 3TEMEHTH YCTROMCTEA, BKIO-
HYEHHBIE NApannentHO KOHQEHCATORY, HE
GynyT Oka3blBaTe CYLECTBEHHOTO BNUS-
HUS HA Pe3ynbTaT W He BEIMAYT N3 CTROS.
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PaspaboranHeiii B, TABAKCMAHOM
13 r. Cumpeponosns (YkpavHa} namepn-
tens 3MNC otnuuaetrca NPOCTOTON KOH-
CTPYKLWN, NOITOMY €10 MOryT NOBTOPMTb
Aaxe HaduHawwwe paguonobureny.
Bnepewe ¢ aHanorvudHeM npubopom
aBTOp "BCTPETUNCA” B Uapaune 8 1996 1.
Bricokas nera — 270 gonn. CLUA — BbI-
3gasna cobnasH MaroToeuTb Nprbop camo-
My. CKONMPOBAE Ccxemy M pa3otpaBwmch 8
npuHuwne ero paboTel, CTano ACHO, 4TO
ana peanu3aunu Maeu oOHa CAWILKOM
CNOXHA W COOEPXWT MHOFO Detanei.
flosaHee cxema atoro npubopa Gbina
onybnvkosana B [2). Noaromy v Gt pas-
pabotaH npeanaraeMuit  YuTarensm
vameputens 3JMNC. Bcero narotosneno
Gonblue pecaTka Npnbopos, KOTOPLIE OT-
NMYHO 3apekomMernosanu cefs B pagno-
MacCTEPCKUX YKpauHe ¥ Vapanns.

Apyrvmn gocToMHCTBaMN N3MEPUTENA
ABNSIOTCA yEoOCTBO COOPKU — MCNONbL3Y-
€TCA KOPNYC CEPWIHOIO KapmaHHoro
M3MEPUTENBbHOTO NpUbopa; 3KOHOMMY-
HOCTh — NPUMEHER OAMH ranbBaHUYeCKunin
BNEMEHT TNORAa3Mepa AA HanpPsXeHnem
1,5 B, a notpebnsemMoin TOk COCTABNSAET

o

MHOYKUWW BO3HWKAET M

BO BTOPUYHON OOMOT-

K€, C KOTOPOW coepm-

HEHbI KU3MepuTeNbHbie

wynsul. MNpu yux noa-

KANIOYEHUA K NPOBEpAe-

MOMY  KOHAEHCATOPY '

gTopviHaa  obmoTka

wyHTHUpyetca ero 3MNC

¥ HanpsXkeHne camo-

UHAYKLWW B NEPBUYHOM

obmoTke TpaHcgopma-

Topa T1 yMEHbLWAETCR,

4TO MPUMBEOAWT K COOT-

BETCTBYILLUM USMEHE-

HUAIM NOKa3aHKIn MUK-

poamnepmerpa PAL —

OHW  YMEeHbLLAwTCA. |

Yem merbwe SNC KoH-

geMcaropa, TeM MEHb-

e OTKNOHEHWe cTpen-

KV MUKDOaMITERMETPA. J ®
Ana  wvamepurTena

MUCNONb30BaH KOPNycC

OT HeQoOpororg Mynb-

TMmeTpa “SUNWA” —

nnur emy NOpoBHOrY, a
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1,25 MA; HeGONbLIOE HANPRXEHWE HA
wynax (Ao 70 mMB), NO3TOMy Ha NOKa3aHua
HE BNUSIOT NOAYNPOBOAHWUKOBLIE 3NEMEH-
Thl, NOAKMIOYEHHBIE NAPANNENLHO € NPo-
BEPAEBMBIM  KOHOEHCATOPOM; YCTOW4U-~
80CTb NpKUbOpa K paapaake kKoHAEH CaTopa
eMkoCcTeio 150 MM, aapaxesHore ao
Hanpsxerna 300 B.

MNpvHUMNWabHas CxeMa U3MepuTens
nokasaHa Ha pue. 2. Ha Tpanavcropax
VT1, VT2 cobpar mynstusubpartop, pabo-
TalLWwuit Ha yactote okono 70 klfu. B kon-
AEKTOPHOW uenu TpaH3uctopa VT2 no-
crnefaoBaTefnkHo ¢ peancTopom RS Bko-
HYeHa nepsuyHas 06moTka Tpancdopma-
Topa T1. Korga tpaHsmnctop VT2 OTKPLIT,
yepea NnepeuHyio 06mMoTky TpaHchopma-
Topa T1 NPOTEKAeT TOK ¥ B €r0 MarHuT-
HOM nNoje 3anacaeTca 3Heprus. [pw
3akpeIToM TpaH3aucTope VI2 Ha 3TOW
OOMOTKE BO3HWMKAET HAMPAXKEHWE Camo-
WHAYKUWK, KOTOPOE BLINPRAMNASTCS OU0-
nom VD1, NyneCauvi BeHPAMAEHHOIO
HANPSDKEHWA CrNAaXUBEET KOHOEHCATOR
C4, n panee OHO NOCTYNaer Ha MHOWKA-
TOPHLIA NPUBOR — MUKPOAMMNEPMETP
PA1, ero cTpenka OTKNOHABTCA Ha MaKCH-
MANLHOE ACNEHWE LUKENbI.

MPONOpUNOHANEHO  KOIPPULNEHTY
TpaHchopMauMM  HanpaxXeuwe Ccamo-
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TAKXE HEKOTOPLIE €rd KOMMOHEHTE —
MUKPOAMNEPMETP, NEPEMEHHEIV pe3nc-
TOP, Wyfel C COEANHNTESIbHBIMU NPOBO-
AamMu, hepXaTtens 3fleMEHTa NMTaHnA |
NEPEKIYaTENE REXVWMOE, KOTORBIA
TeNepe CNYXWT BLIKAKNATENEM NUTa-
HUA. TPy TAKOW KOHCTPYKUUM (pMc. 3)
CYLECTBEHHO YNPOLWAKTCA CnecapHue
paboThbl.

BONbIIVHCTBO geTane MOHTURYIOT Ha
neyvaTHon nnare. ABTOP UCTTONBIOBANR YHN-
BEPCANbHYIC MAKETHYIO NEYATHYIQ NNaTy 1
NPOBOAHCH MOHTaxX {pMC. 4), HO Takxe
paspabotan neuatHylw nnaty, YepTex
KOTOPHIM NokasaH Ha puc. 5. MarcTae-
NVBAKT MAATy M2 OOHOCTOPOHHE GONb-
rMPOBAHHOMNO CTEKNOTEKCTONUTA TOALN-
HoW 1...1,5 mm.

© ‘6‘50';
K-G1*—1° 306 C3 30 o——» KXP2
Vi1
Puc. 5

MocToarHbiE peancTopsl — P1-4, C2-23,
KOHAEHCATOPb! kepamwyeckne — K10-17.,
MoMUMO yKa3aHHBIX HA CXEME, MOXHO
MPUMEHUTE TRAH3IUCTOPH! cepuii KT315,
KT3102, BCb547, BC337, 28C845,
2N2222 ¢ nobbimn GYKBERHBIMWU UHLEK-
camu, a puonnl — cepuii FR102, FR152,
UF4002, UF4007. Tpaucdopmartop Ha-
MaTLIBAIOT HA GEPPUTOBOM KONbUE ©
BHELUHUM AuaMeTpoM 10 MM 1 mMaramT-
HOW NpoHMuaeMocTeio 2000. NepeuyHan
0o6MOTKa cogepxuT 150 BuTKOB NpoBoLa
NoB-2 0,1, BTopyiHan — 7 BUTKOS Npo-
soaa N3B-2 0,2. MNpoBopa, woywwe K
Wwynam, CBMBAIOT BMECTE, YKOPauMBAIOT



00 40...50 cMm, BLIBOAST HYEPES OTBEPCTVE
B KOpNyCe M NpUNamMsaioT Henocpen-
CTBEHHO K BTOPWMYHOU OBMOTKE TpaHec-
dopmaropa. MNocne HanaxueaHus NPoeRo-
0a 3aKPEeNNAT BHYTPU KOpMyca TepMo-
kneeMm. Mameputene coxpaHset paboto-
CNOCOOHOCTL NPH CHUXKEHUN HANPAXEHWUA
nurauns go 1 B.

HanaxupaHve NpoBOAAT B CREAYIOLLER
nocnegosarensHocTn. CHavana mexadu-
HECKMM KOPPEKTOPOM NPU BBIK/IIOMEHHOM
npubope ycTaHaBnMBaKaT CTPENKY MUKPO-
aMrnepMeTpa Ha HyfeBoe OeneHue wWwKa-
Nbl. BkAOY2IOT nuTaHne, u peIucTopom
R1 ycraHaBnvealOT CTPENKY MUKPOaM-
NEPMETPA Ha MaKCUMANbHOE AENeHne
LUKZMB. 3aMBIKAI0T LUYNol M yOexaanres,
4YTO CTpenKa BepHyAalb Ha
HyneBoe geneHune. 3atem K

Kk I TpaHcgopmaTopa T1 BhINPAMNRETCA
MOCTOBBIM BBINPAMUTENEM Ha AUCAAX
VD1—VD4, koHpencatop C3 — crnaxu-
pacLMit. BeiNnpsMneHHoe HanpaXxewve
CKNRABIBAETCA C HANPAXEHWEM aKKYMYARA-
Topa G1, N CYyMMApHOE HANPSXEHWE Nn-
TaeT YCUNUTENb HA TPaHaucTope V13.
MNepemerHoe HanpsixeHue (OkONO
50 mB) c 06moTku Il TpancpopmaTopa Tl
nocTYNaeT Ha rHe3no XS2. Bropoe rHea-
A0 (XS3) coeauHEHO € BXOAOM yeunuTensa
Ha Tpar3ucTope VT3, a yepes pe3ncTop
R3 — ¢ oBwum npoeogom. Mpy NOgKNO-
HYEHUU K 3TUM THE3AaM C MNOMOLbK)
IWYNo& RPOBERsSeMOrs KOoHOeHcaropa
yepea wero v peauctop R3 npotekaer
NEPEMEHHBIA TOK. AMNAWUTYZAA Hanpaxe-

ThiIX rHespnax XS2, XS3 pesuctopom R4
yCTaHasNMBaioT CcTpenky npubopa Ha
HYREBYI0 OTMETKY LUKAnk.

JAna NUTaHNA U3MEPWTENS NPUMEHEH
NiCd akkymynstop UHK-0,9, xotopbi
MOXHO 3aMeRWUTb Ha MoGon apyroin NiCd
{NIMH) Tunopasmepa AA M OQUCKOBBIN
A-0,1, A-0,25. NorpebnaeMmuin TOk —
12...18 mA, a paborocnocobHOCTL Npubo-
Pa COXPAHAETCA NPU CHUXEHUM TIUTAK-
were HanpaxeHus Ao 0,7 B. Ho crone
myGoKas paspsaka akKyMynaTopa HexXe-
natenbHa, NOSTOMY NOAGOPKOW PE3NCTO-
pa R7 HyXHO 10BUTLCA, HTODL! B KpaiHeM
NPaBOM NONOXEHUW ABUXKZ peaucropa
R4 "0” wkanw mMvkpoamnepmerpa ycra-
HABNWBANCH VLB NPV HANPSXEHUA NUTa-

LyNam NoaKIKOHAOT BeabiHayK- VD1—VD4 ﬂ5 K \.{35 KASZ1A _
TUBHBI  (HENPOBONOYHBIN) [ V11 MM16E Kas21A [ ] 1 +
PEINCTOP  CONPOTMB/EHUEM gaq n 22 MK X R8T~ PA1
6,2 OM, Npu 3TOM CTpenka "Byn.” /100 KA
AOMKHA 33HATE CRBAHEE MONO- o,
xerue. B cnyvae reobxoamme- ) N
€TV KOPPEKUMIO NPOBOAAT NOA- R9” 330
Bopkoi wucna BUTKOB (0T gy L- = ?‘i’”
WecT AC OEBATH) BTOPWHHOW 128 |* ' ' %16 B
oBbMOTKM  TpaucdhopMaTopa. :
LUkany mvkpoamnepmerpa rpa- — \IT2 RETIEE
AYUPYIOT B OMax, ONs 3F0ro K
uynam noaknoHalT obpasuo-
BbIE HENPOBONOMHLIE PE3UCTO- Puc. 7
pbl COOTBETCTRYIOLEre COnpO-
HUA He menee 0,9 B.
Takum obpasom, He-
70 BO3MOXHOCTL  yCTa-
’s HOBKU cTpenkv npubo-
pa Ha HYNeBylo OTMEeT-
ESR Ky Wwkans 6Gypet cur-
HanNWM3npoBaTsL 0 Heob-
XOAMMOCT  3apAaaUTL
akkymMynaTop. £ro mox-
HO 3apsAXaTb, HE BoIHK-
o O MaA M3 Kopnyca npu-
fopa, uepea rHespa
KXS2 KXS3 XS81 v X82 {nnun XS3),
T . NnpyY 3TOM MUHYCOBBIN
BbIBOJ 3aPROHONO YCT-
Puc. 6 O , 9 ° _;; ot POVCTBA NOAKMOHAIOT
Tuenenns. Ha puc. 6 nokasaH ueprex VI2e o T2 R3 —{05 ZZSVDG VDS K rHeamy XS1.
aBTOPCKOro BAPMAHTA WKany, ero MoxHo ~ K+B14—T° o, op c4 3K° RS Sl o & BonbwuHcTBO pe-
OTCKaHUPOBRATE, PACMEYATaTs M HAaKNEUTh o} T VT3 P _ Tanei CMOHTVPOBAHD)
HA LUTATHYKY WKy MUKpOamnepmeTpa. B o R TR iy & HA MEYATHOV NiaTe u3
CAYYEE CYLLECTBEHHBIX OTKNOHEHUNA aneK- " 3 K 125w L9 s Ce X OHOCTOPOHHE (Onk-
TPOHHLIA BAPUAHT HepTexa MOXHO OTKap- o o < o}—» - TWPOBAHHOFO CTEKNO-
PEKTMPOBATL B rpadU4eCcKoOM penakTope. VT1 o EI//_: SZI/I ¥ 9";, TEKCTONUTA TONWMHON
K SAT t—ts B ™4 3 1,5...2 MM, YEPTEX KO-
o ¥ VD1—vDa TOPO¥ NOK&3aH Ha

Wameputens 3MC, paspaboTaHHbIA
Halwwum uutarenem B. GENOTUHBIM va
r. MypMaHcka, HEeCKOABKO CROXHEE B
W3rOTOBNEHUWU, TCCKONbKY COAEPKRUT
Gonbwe gertanei, HO ofiecnewvieaer Go-
Nee BBICOKYD TOYHOCTL W3MEPEHWUN.
Cxema ycTpoWcTBa NokasaHa Ha puc. 7.
Ha tpanzuncTopax VT1, VT2 cobpaH rexe-
paTop, paboTaAWMn HA 4acTOTe OKCNO
90 «klu. NepeMeHHoEe HanpaxeHue OOMoT-

Puc. 8

HUA Ha peavcTope 2aBncuT ot T KoH-
AeHcatopa. Yem menbwe JNC, 7em OHD
Gonbwe.  YCWIEHHOE  HanpsixeHue
seinpaMnaeTcs auwopammn VDS, VD6, n
CrmaxeHHoe Kowpewcatopamw C5, C6
NOCTOAHHOE HaNPAMEHWE NOCTYMNAeT Ha
Mukpoamnepmetp PA1, Nepen namepe-
HUEM NPUOOR KANMEPYIOT — NPK 3aMKHY-

puc. B. [NpumeHeHn

NOCTOAKHBIE PE3NCTO-
put MAT, BC, nepemenHwie — CrQ, CMNa-1,
xoHgeHcatop C3 — nmaopTHbi, C5, C6 —
K53-1, octansHee — K10-7. B reneparo-
e XenaTenbHO NPUMEHUTE NrEPMAHVEBHIS
TRaH3ancTopLl, kpome MN166, noaonnyT
nobue cepuit MMN13—MN16, MN39—
MIM42. BMeCTO yKa3aHHOrO Ha CXeMe TpaH-
auctopa KT3616 MOXHO NPUMEBUTL
KT361B—KT2361[. Ovoan KAS21A aame-
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HUMBI Ha Amoawl cepwin KAS03, KO510,
KAS22, A2, A9 ¢ nmobuiMy OYKBEHHEIMKA
WHAEKCAMU, BbIKNONRTENb NUTaHUS
N2K. Mvkpoamnepmetp — M2001 © TokOM
NONHOro OTKNoHeHna 100 mMkA. TpaHc-
GOPMATOR HAMOTAH Ha GEPPUTOBOM Mar-
HutonpoBoge 3000HM Tunopasmepa
K12x6x5. NepenyHan 06MOTKa COAEPXUT
26 sutkoB Nposona N3 0,25 ¢ oTROAOM
oT cepeaubbl, 06moTka Il — 40 euTkoE
nposopa N3A 0,15, obmoTtka lll — oguH
BuTOK nposopna MIT®-0,35. BHewHWA
BrA cOOpPaHHOW NENaTHROM NNaThLl ADKa3aH
Ha puc. 9.

S

cxoObl kpenar Ha GOKOBOWN CTEHKE, TaM Xe
pasmMewatoT reesgo XS1. NHeapa X82, XS3
3akpennedbl Ha nepeaden cterke. Buew-
HUe Bua npubopa noxasaH Ha puc. 11,
Ans NOGKAIOYEHMA MPOBEPSEMOrO KOH-
DEHCATOPA NPUMEHEHRD! LLY(bI, BLINOAHEH-
HbIE U3 TONCTOro rbkoro N30AMPOBAHHO-
ro MOHTAXHOIO NPOBCAA C 3aXUMaMu
"KpokoauI”.

Mpy HeobxoanmoctTy  nNoAGOpPKOR
pesncropos R8 v BS MoxHO Bonee TONHO
"nogornaTte’ nokazanva npubopa nof
OTAESNbHBIE OTMETKM LUKA B NPY NpUMEe-
HEHUW APYrOro TMNa MUKPOAMIEPMETRA 1
peauctopa R3 ¢ apyrvm conpoTueneHnem
{4,7...6,2 Om). C yMeHblUEHKUEM CONPO-
TMBNeHus peanctopa R8 n ysenmnyennem
RS wkana craHoeButcA Bonee NUHENHOMH,
HO COKPAWAETCA y4aCTOK WKaTel C CONPo-
Treneruem meree 1 Oma.

UWkana MukpoamnepmMeTpa nepegena-
Ha KU NPOrpagyypoBaHa B OMax — NOMHOE
OTKNOgHEHUE CTRenky
cooteetcTRyeT 0 Om, no-
ATOMY MUKPOAMNEpMeTp
B U3MEpUTENEe YCTaHOB-
NEH COOTBETCTBYICWUM
obpasom. LWkany wmaro-
TaBnMBaCcT TaK. Mcnonk-
3yA HECKONLKO NOCTO-
AHHBIX PE3VCTOPOB (MOX-~
HO DPUMEHUTD KX na-
panpenbHoe W nocne-
AOBATENbHOE COEAUHE-
HWA}, NoaduparT CoNPo-
TVBAEHUA, COOTBETCT-
BYIOLLME XEenaeMbiM OT-
MEeTKAaM Ha LuKane u, non-~
KAKOMAA WX K FHeznam
X82, X83, cocraensioT
Tabnuuy COOTBETCTBUS
"MKA—OM". BoiHMMaIoT
WTATHYIO LUKANY MUKPO-
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amnepMeTpa,  CKaHu-
PYIOT €€ G pa3peLLeHnEm
He xyxe 300dpi v B
AoBoM  rpatriecKom
pepakrope  pefaktu-
pyIoT £e naobpaxeHue ¢
YHETOM NONYHEHHON Tab-
nMup. 3atem nevatator
HOBYK) LWiKaNy, Haknew-
BaOY €€ Ha ODOPOTHYKD
CTOPOHY WTATHOW W
YCTaHaBNMBAOT B MWK-
pocamnepMeTp. feprex

N\,
o
10

Puc. 12

aBTOPCKOry BapWaHra
wKane NoKa3aH Ha
puc. 12.

nata 1 ocTaneHue OeTany YyCTaHOB-
MeHB B NNACTMACCOBOM KOpNyCe pasme-
pamun 70x60x170 mm {puc. 10). Ha eepx-
HEA MaHenn CAenaHo OKHO A1 MUKPO-
aMnepMeTpa, Ha JaAHEeN — KPeneXHbie
OTBEPCTUR ARA BHIKNIOHATENA NUTAHWA
SA1 u nepemenHoro peancropa R4, koto-
pPeiA ckazanoch ypofiHee nepeHecTy C
nnaTtel Ha 3Ty CTenky npwbopa. AKKy-
MYNATOP C MOMOLWBIO NASCTMaCCOBOH

NUTEPATYPA

1. Crenavor 6. 3MC u He TONbKO... —
Pagup, 2005, Ne 8, ¢. 39, 42.

2. Beasepxxwin W. ESR-MeTp aMepukan-
CKUX PAAUOMEXAHUNOB. — PEMOHT 3NeXTPOHHOM
TexHWkM, 2008, Ne 2, c. 50—53.

Pegaxrop — H. Hewaesa, 1paduxa — H. Hevaeea,
¢oro — asropos
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KonnektuHaa 3Be34HOro ropoaka

Brnanumup 3ATAMHOB (UASDKR), 3BesgHiii ropogok
MockoBckoif 061.

Ha cTpanunuax Haliero XypHana perynsaphHo nyonnkyloTcs Marte-
puanst o pagnonctnTenscKoi geRTensHOCTN akunaxed Mexgyna-
PORHONM KOCMMYECKOK cTanyuu. B 3T0M crarse crapiunit HaysuHbii
corpyaunk LMK swm. 0. A. FNarapuna, HavansHUK KOANEKTUBHON pa-
AuocTanyny 3sesgHoro ropogxka RK3DZB pacckaariBaeT 0 TOM, KaK
OpPraHn30BaH NPoLecc NOJAroTOBKM aKumnaweid no cucreme modu-

TEeALCKOU Pagnocenan.

polwno yxe donee 25 neT ¢ MOMEH-

T4, KOTAA 8 NMUAOTURYEMOM KOCMO-
HaBTUKS HaualnCb 3KCNEPUMEHTH C
NOOUTENBCKUM paaAno. Ha HavansHOM
aTane ata paboTta HOoCWAa 3INU3oguye-
CKuii xapakTep. lNposoanuck oTAenb-
HEle  3KCNEPUMEHTH, Hakannueancs
ONLIT pafoThl B pagmonkbUTeNscKom
sdupe ¢ BopTa KOCMUHECKOW CTaHUMM.

MoaroToeka akMnaxe no moduTenb-
CKOIl papuocBaA3n OCYLLECTBNANACK CUl-
namy paguonofuTencii, a Nnepsulid Tpe-
HUPOBOMHRIV CTEHA, 661 pa3BepHyT B pe-
nakumm xypHana "Pagno” B kKabuHete
Bopuca CrtenaHoea (RU3AX, Torpa
UW3AX). [MosgHee 3Ta 0OOAroTOBKa
nporogmnack B PKK “"QHeprus” B . Kopo-
siesBe {Ha cleHue — aHanore Bopiosoro
KOMDJIeKTa annapatyps ans nibuTeNb-
ckoM paauvocsnsn) Cepreem Camby-
poBuiM (RV3DR), KOTOpLIA OTBEMAET B
PKK 3a papuontoBUTensckylo AefTefb-
HOCTL HA BOPTY KOCMUYECKOW CTaHLUMN.

K havany 90-x rogos aKkTMBHOCTb Ha.
NOBUTENLCKMX AnanazoHax 8 KooMoce
aHaUMTENbHO Bo3pocna. JIioBuTensckas
pPAAUOCRASK OKAZANACh NPEKPACHKIM
CPeACTEBOM MNCUXCNONMYECKOW Noanepx-
KM 3KUNaxel Npu ANUTeNbHEIX NONEeTaX.
Ha 6opTy opBUTaNEHOrQ NMNOTUPYEMOro
KoMnnekca "Mup” NOABNAAUCE €€ HOBLIE
BMAOB M PEXUMBI, HANPUMER, NakeTHas
CBA3b CTana UCNONb30BATLCA HE TONBKO
Ons pagnontoBUTeNsCKUX, HO M ANS cay-
XebHbix uenet. JiobuTensckas paano-
CBA3b CTana HEeOTHLEMNCMOW YacTLIO
MoGOra KOCMUHECKOro noneTa v Bolna
B MporpammMy nogaroToBKW BCEX 3Kvna-
XeR, OCYLLUECTENRAIWMX Nonet Ha BopTy
KOCMUYECKUX CTaHuuin "Mup”, a 3aTeM 1
MKC.

B 5Tol HOBOW CUTyauun BO3HMKIA
HENBXONVMOCTR R CO3NAHAK NOCTOAHHO
OEUCTBYIOWEN y4eOHOM ©a3kl NOAroTOB-

KW KOCMOH@BTOB MO NIOOWUTENLCKON

Hve. Ons OGWEHMR KOCMOHABTOB A0NK-
Hel ©bIIM NPUBNEKATLCH CNELMANUCTHI,

MHOTOPYHKUMOHANEHBIN CTeHa paaqo-
CBSI3K, KOTOPLIM W N0 HacTosLee Bpems)
ABNAETCA OCHOBHBIM TEXHUMEGKMM Cpefl-
CTEOM NOAFOTOBKU 2KUNaxeh opbutane-
HBIX MUNOTURPYEMEIX KOMNAeKCGOB Mo
cUCTEME NIBYTENLCKOW panuocBEasu.
CTeHp, npegHasHadeH anfa oOy4eHust
POCCUMCKUX KOCMOHABTOR U 2apybex-
HLIX ACTPCHABTOB pafoTe C TEXHUHECKW -
MW U fIPOTPaMMHBIMU CPeacTBaMu B
pexumMax ronocoBOR, NakeTHOW W Tene-
BU3MOHHOM CBA3U. OH NO3BONAET BECTH
paguoodmed ¢ paguoniburensimm
BCEroc MUpa Ha BCEX AMana3oHax, B TOM
YUCRE ¢ BKMNAXaMK, HAXOAAWWMUCH B
noneve.

K noArotoBke KOCMOHABTOB MO
TEeMatTuke noUTEeNbCKOR pPaauocBR3W
Onnn nNpueneyeHsl cnegyvanucetbl LMK
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BoT 1aK suirnagar patoyde Nosuuyun panuocrasiwy RK3DZB.

UMEIOLWE HE TOALKO CNELMANBHYIO, HO
METOANYECKYI0 NOAroTOBKY. Takas y4ed-
Haf Baaa Bbina co3pana B LieHTpe nogro-
TOBKW KOCMOHABTOB uM. K0, A, MarapuHa e
3BES3AHOM FOpPOAKE.

Ha 6a3e KORNEKTURHON pPapreCTaH-
umn RK3DZB 6uin ofopynoBaH y4eOHBIM

M. 0. A. lfarapvna BaneHtuH Kpiokos n
aBTOP ITUX CTPOK.

Ha cneunanvanpoBaHHOM cTenpe
NpOWAKM NOArOTOBKY SKUNAXW BCEX
OCHOBRHEIX 3KCMeguumnii ¥ 3kcnepuuvin
nocetlleHns no nporpamme ONK “Mup”,
cTapToBaBwmMx nocne 1 aHeapsa 1996 r., a
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Ha pagnocrasyny RK3DZE 8o gpems COpeBHOBaMHM.

TaKkxe BCEe SKUNEXM No NporpaMMe
MexayHapoaHOW KOCMWYECKOW CTaH-
umr. Kpome Toro, Ha cTeHpe NpoBoanT-
CA NOAroTOBKA KOCMOHABTOB Ha atane
OBLEKOCMUYECKOW NOArOTOBKWU W B
coctase rpynn. Ha cerogMaWwHWin neHs
Ha cTeHae nposeagHo okono 1500 zaHa-
THUW C KOCMOHaBTaMKU. B 0BLLIEeR CROXHO-
CTW Ha CTeHAe NPOLAW NOAraToBKY B84
POCCUHCKUX KOCMOHABTA W 88 3apybex-
HBIX aCTPOHABTOB. BONBLWMHCTBO M3 HUX
YXe NPUHANK Y4aCTUEe B KOCMUUECKUX
nonevax.

NoButensckasn paguoCBsaas OTHOCUTCH
K FRYNNE CHGTEM, NPeAHazHaqYeHHBIX ONA
NOAOEPXaHUA XU3HeOeATENbHOCTU 3KU-
1EDKER B 1POULCCE 1oM1@1a, [10310MY 1100~
rOTOEKA MO KYPCY STOM CBA3N SBASETCA
OOA3ATENEHOW ANS BCEX KOCMOHABTOB,
acyulecTBRtoOWMX Nenet Ha MKC.

YpoBeHb NOAroTOBKW KOCMOHARTOR
no pasfiMyHLIM CUCTEMaM BapbUpPYeTCH
MEXAY TpemMa KaTeropusmu: cneuua-
AMCT, anepartop, Nonb3opaTent. Karte-
ropys onpefensieTcsl B 3aBUCUMOCTU OT
MHOTUX GaKkTopor. Fe Hanuune nosro-
NseT 3KOHOMUTEL y4ebHoe epemA €es
yulepba An9 pelneHusi NONeTHRIX 2anay.
PocoWickue KOGMOHABTH MONy4aloT,
Kak NpaeBuno, Noarotoeky no JIPC B
COOTBETCTBUW C KATEropney — cneyuna-
JIACT.

MNMoaroToBka No Kypcy NibUTEnbCKON
PagMOGBA3H HAYMHAETCSH ele Ha aTane
OOWEKOCMUYECKOW NOAFOTOBKM, Korpa
HaYNHAKWWA KOCMOHABT NonyYaeT Ha-
yanbHble 6a30BKIE 3HAHUA, KOTOPKIE EMY
GyayT HecOxoaAVME B Npouecce nocae-
AYIOWWX ATaNcoR MOAroToBKW. Ha aTom
atane B TeyeHne 12 yacoB KOCMOHABRTH
3HAKOMATCA ¢ OOWMMKM NpUHUMNAMU
OPraHnaal (Y NNOUTENBCKOR PAIMOCAA-
3K, NpaBuAaMK €e NPOBESASHUA W MOy~

YarT nepebii ONHT padoTel B panuoNio-
@uTenbckom adupe. o 3aBepwWeHnn
KYPCa W CAaun 3a4eTa KOCMOHABT MOXeT
abOpMUTE PAAVOAIONTENBCKYIO NUUEH-
3UI0.

HansHenwy NoAroToBKy KOCMOHaB-
Th NPOX0AAT Ha aTane — "B coctaee
rpynn”. Ha aToMm aTane oMM ewe He
rOTOBATCH K KOHKPETHOMY MNONETy, HO
MONY4EKOT YINYGNEHHBIE 3HAHUA NO BCEM
cucTemam Kkopabns v ctaHuvK. Ha atom
arane KOCMOHABTEI 3HAKOMATCA C Tex-
HUYECKUMU W MNPOrpaMMHBIMU - Cpea-
cTBaMU MOBUTENLCKOW pPafuoCBA3M,
00yyalTCH UX IKCMNyaTaLWW, IHAKO-
MATCA € PasfNU4HBIMKU peXuMaMu U
BUAAMK JIKOOW 1€JIBCKOM PALUOCBSSN Ha
Gopty MKC (VOICE, PACKET, SSTV),
3AKPENNSIOT PAHES N0NYYEHHBIE HABLIKK
npakTuyeckoid paboTel B adupe. Beero
Ha KYpC Ha 3TOM 3Tane oTeoavTea 24
yaca 3aHaTMiA. Ecnv kocmoHaeT ponroe
BpEMA HE BKNIOYAESTCS B COCTAB 3KWNa-
Xa, TO YPOBEHE NONYHEHHLIX UM 3HAHWI
NoaAEpPXMBABTCH NYTEM NNAaHWPOBaHWS
JONOMHUTEARHNX  NOAASPXVBAKLLUX
3aHATUIA.

Noche BKNKGYEHWS KOCMOHARTA B
COCTaB 3KUMNaxXa HAYMHAeTCS ero Noaro-
TOBKA K KOHKpETHOMY nonety. Ha atom
3Tane KOCMOHAETBI MONy4aloT 3HaHUA,
HeoOXooUMEIE NS BLINONHEHWA 3apad
KOHKpeTHoro noneta. B vyactu nbu-
TENLGKOW PafMOCEA3N WX 3HAKOMAT C
LenamMy 1n sagavamy SKCNepuMeHTos,
YTOHHAIOT COCTOAHME BopToBora oGopy-
AOBAHUS, 3aKPENNSKOT HABBIKKY paboTH ¢
GopToBbM 0OOpYyLOBaHWemM. 3akpen-
NAT ONBIT NpakTuyeckoh paboTwl B
adupe. Ha aToM atane obemM NOAroToR-
KW CYLIECTBEHHO 3aBWCWUT OT Npepsay-
{0 ONKITA KOCMOHARTa, €ro NOArOTOR-
KA W CTOAWEN nepea HWIM NONeTHOM

3anayuy. OBRYHO HA BTOM ATane Ha Nos-
roTOBKY OTBOAMTCA OT 2 A0 12 4acoB
3EHATUIA.

Ha noarotoeky actpoHaeToe EBpo-
NEWCKOTO  KOCMMUECKOro  areHtcTea
{EKA), a Takxe KOCMUYECKWX "TypucToB”™
OTBOAUTCA NO 12 4ACOR 3aHATUN, B TENE-
HWE KOTCPLIX WM OaeTcs BeECh HeoBxoamn-
Mbit OGBEM TEOPETUHECKUX W MPaKTUYE-
CKUX 3HAHWI W HABLIKOD.

3apepwaeT NOArOTOBKY WHCTPYK-
TUBHOE 33HATUE, HA KOTOPOM YTOu-
HAETCS 3ajada 3KMNaxa Ha KOHKpeT-
HbBIY Noner.

Mo 3aBeplieHnn NOaroToBKU ¢ 3KN-
naxamu nNpoBOAUTCA KOMMNMEKCHAN
{3ayeTHan) TPEHVPOBKA, rAe B TE4YSHUE
8 WacOB KOCMOHABTHI HA TpeHaxepe
KOCMUHECKON ClaHUMy LOJIKHB) 11poLe-
MOHCTPUROBATL 3HaHWE OGOPTOBBX CUC-
TEM, YMEHWe NPaBUbHO pearnpoBatb
Ha HelTaTHBIe CUTYaLUMK, CNOCOBHOCTL
CRaXeHHO paboTaTk B COCTABE 3KMNaxa
W1 T. N. PeaynstaThl 3a4eTHON TPEHWPOB-
KW aHann3upyet komuccuns. OHa Bbl-
CTARNACT IKMNAXY OUCIIKY, KoTopaa on-
penensieT BO3MOXHOCTb AONYycKa 3KW-
naxa K nonety. Bo Bpems 3Toid TpeHu-
POBKWM KaXAOMY 4NEHy 3Kunaxa OTBO-
AMTCH BpemMA Ans paboTe € CUCTEMOR
noOMTENbCcKon paguoceaan. KocMmoHag-
Tel pafoTalT C TEXHWYECKUMU U Npo-
rpPaMMHBIMW CPEACTBAMM CUCTEMBI W
NPOBOAAT peanbHble CBA3U C MHCTPYK-
opom (oneparopom RK3DZB), koro-
PbIi, ABNAACH YNEHOM KOMWCCHW, Aaet
OUEHKY UX padote,

Taknm o6pa3cM, HeCMODTRS Ha Hachl-
WEHHOCTE 0BWel nporpamMmel NOAroToB-
KW, KOGMOHaBTaM Ha MobuTenbckoe pa-
AMO BHIAENSIETCA AOCTATONHO MHOIO Bpe-
MEeHW., BaXHLIM 2/1IeMeHTOM MNOoAreToBKK
ABNASTCA NpakTuMeckas pabara 8 pagmo-
NCBUTEALCKOM adupe,

CnenyeT OTMETWTb, YTO NOArOTOBKA
AMEpPUKAHCKUY ACTPOHARTOR CTPOUTCH
Ha Apyrux npuHUWMNax, HeXenu B
Poccun. B HACA mobuteneckas pagno-
CBSi3b HE BXOOUT B 0053aTEAbHYIO NPo-
rpamMMy NoAroTORKW. ACTPOHARTHI MONY-
4aKT HEOBXDAVMBIE 3HAHWS Ha A0GpOo-
BOMbHOW oCcHOBE. Jl0 HACTOALLEro Bpe-
MEHW 11041 01 DBKE aMEPUKAHCKWX ac1po-
HaBTOB NO NINOUTENLCKOW PaanoCcBA3N
OCYWECTBNANACL POCCUACKMMK cne-
unanuctamu. B panbHerwem amepu-
KaHCKas cTopoHa npeanonaraeT 4acth
NoaroTOBKKM NPOBOAWTE CUNamu cre-
uranuctoe HACA Ha ceoeit Baze.

Nocne BO3BPALEHUA OKMNaxen U3
KocMoca npoucxogut palbop naneta,
rne cNeMannueTe No rOpSYuM cRenam
BHACHSRIOT C KOCMOHABTaMW BCE HIOAHCH
noneta. Takoil aHanuz Heobxoaum,
4TOOB CHATL BOMPOGH, YCTPaHWUTh
oLIMBKUW, cOenaTe BHBOAK Ha Oyayllee.
1 OBIN YY4ACTHUKOM MHOTMX TaKUX pazbo-
OB, TAE HNeHaM 3KMNaxelh npepnaranu
AaTb OUSHKY NIOOUTENbCKON pagnocsn-
31 U UeNecoobpazHoCcTh €8 UCNONb3o-
BAHWUSA B KOCMUYECKOM NoNeTe. 3Byqanu
pazHLle OLeHKK, HO 9 He NOMHIO Cny4an,
yTobh aTa oueHka Guna HeraTUsHoOM.
Taknm ofpasom, NbuTenbcKas CBA3b
Halwna cBoe AOCTOMHOE MeCTo B NUNo-
TUpYeMor KOCMOHABTHKE, W MOXHO
HANEeATbLCH, YTO NMIOOUTENBECKWE MO3bIB-
HHE ellle nonra ByayT 3RYYATh 13 KOC-
Moca.

[



CuHTE3aTop 4acToThb!

KB TpaHcuBepa

Anexceii TEMEPEB (URSVUL), r. CeBetnoBoack, Ykpanna

CMHTeaaTop npeaHasHayeH gna pabo-
TH B COCTaBE AEBATUAMANAIOHHOMO
nobutensckoro KB Tpakcueepa unu npu-
EMHVKE C KBAPLEBBIM (PUNBTROM HA 30~
Hatopax ¢ wactoToil BB67,238 klu, npw-
MEHSEMBIX B TENEBW3WOHHBIX AeKxoaepax
PAL-SECAM.

OcHoBHbIE
TEXHUHECKUE XaPAKTEOPUCTUKN

Awnanazon pabounx 4acTor,

MM .o 5,138...20,838
AVCKPETHOCTL NEPECTPOIKK,
P 50

NorpewHocTb OTOBpaXeHna

QacToTH Ha gucnnee, My .. ...... +50
Tok, noTpebnaembiv 0T MCTON-

HUKQ NUTaHus, ™A, He

Gonee .............. .. .u.n 200

Ha puc. 1 npueeaera pyHKUMOHaNb-
HaA cxema ycTpowncrtea, CwuHTesatop
NOCTPOEH N OQHONETNEBO CxeMe ¢ da-
30B0M ABTONOACTPONKOM 4acToTh {DAMNY)
Ha CNeUNanM3vpOBAHHOW MUKPOCXEMe
TC9216P dupmbl Teshiba, npeanazna-
YeHHOU Ana 6bTOBbX PagViONPUEMHBIX
yctpovicte CB, KB v ¥KB avanazowa [1].
M3 coctara MUKPOCXEMB UCNONLRYIOTCA
Asa genurtens — ¢ nepeMenHbM (JNKD)
n dmkcuposaHHbm (AOK) koadbduun-
eHTaMn nenedHvA, ¢GazosBbil NETEKTOP
(DA}, a rakxe uenv ynpaeneHws. Pa-
OOTOl CuHTe3aTopa YNpaBnseT MUKPO-

Has pabouas wacrora ANKA pasHa npu-
MepHo 40 MIu.

Ha sbixope perekiopa GpopMUpyIoTCA
WUMNYNbCH C OANUTEALHKOCTLE), Nponop-
uMoHansbkoi pazHocTh a3 cpaBHUBAE-
MBIX CWrHanoB. [pONCPUWOHANbHO-WH-
Terpupylowuin dunetp (MUP) npeobtpa-
3YeT UMNyNeCHLI curdan ®f B UaMe-
HAIWEECH NOCTOAHHOE HanpPsXeHue,
XOTOPOE NOAAETCA HA INEMENHT ynpasne-
HUA HacTpoukor [YH u mnameHsier ero
YacToTy TaK, HTOGB MUHUMU3MPOBATH
paanuly ©$a3 mMexgy CpaBHUBaEMBIMK
VMNyNbCamu.

B aanHoOi koHCTRYKUMK MYH paboTtaer
Ha wacToTe, BABoe Bonbwen paboden, Ha
BCEX OManas3oHax, KPOME AuanaaoHa
20 meTpos, roe yacrota MYH suiwe B 4 pa-
3a. Hanpumep, ans wactotel npuema
1900 kMy npn N4 paeHoir 8862 kfu,
vactota [YH ponxHa 6uTe: F., =
= 2X(FrputFrs) = 2%(1800+8862)=21524 xI'u.
3HaunT, Npy Wware ceTkn CuHTe3aTopa
1 kMy koagpduureHt genends ANKL
paBeH 21524.

C nomowbid BHEWHEro AenuTens,
YCTAaHOBNEHHOMD Ha BLIXOAE CMHTE3aTOPA,
yactora [YH goncnrvTensHo aenutca Ha
2unu Ha 4.

BRyTpU kmnorepLOBOro cermeHTa ne-
PECTPOMKA OCYLLECTBNAETCS 3a Cuer
CABWFa HaCcTOTH 0BpPa3LOBOro reHeparo-
pa ¢ NoMowekl 8-pa3apsaHoro ungpo-
aHanarosoro npeobpasosatena {LAM).
Hanpaxenue ¢ LLAN nopgaeTca Ha ynpas-

-

YEHWA MENKOW CeTKM Takxke caeayet
OTHECTW TOT BaKT, 4TO OBKLIYHO TOMHOE
3HaYyeHKe YacTOoTH COOTBETCTBYET Npo-
MEXYTOUYHOMY 3HAYEHUID Mexay chcen-
HUMK 3HAYEHUAMKM HanpaxeHus LA,
3T0 Co3AAeT NOrPeWwHOCTE YCTAHOBKMW.
Ana yMeHbWeHUA NOrpewHocT war
nepecTpPonKK CUHTE3aTopa nNPWUHAT
paenbiM 50 Tu. Koaw LIAM ana kaxnoro
paboyero nManaszoHa 3anNUcaHsl 8 3Hep-
roHE3aBVUCUMYID NaMATe MWKPOKOHT-
ponnepa.

MpuHUMNUansHan cxemMa cuHTezaTopa
npuBegena Ha pUc. 2. MykpokoHTpon-
nep DD2 B COOTBETCTBUN C APOrPaMMON,
3aNMCaHHON B erc namsTth, obpabarteiea-
€T VMNYNbCbl, NOCTYNaoLIE 0T Banko-
Aepa » KHOMNOK YMpaBAeHWs, n nocenaet
ynpasnaiLue  NocneaoBaTensHOCTH
WMNYNbCOB B MUKPOCXEMY CUHTE3aTopa
DA2 v pernucTp-aawenky DD3. Npn 3tom
Ha aucnnee HG1 otobOpaxaeTcy aHauve-
HUE CUHTE3upyemMoin Yactorol. OQHO-
BPEMEHHO MUKPOKOHTponaep Ghopmupy-
et ynpaspapowme curHans DO...D3 pas
YNpasneHunn NePeKNYEHUemM AnanaacH-
HbIX NOACCOBBIX PUNBTPOB TpaHcyBepa v
avanazonoe N'YH cuntesatopa.

Mo nuHWAM BLIBOAE OAHHBIX HA MHAOW-
katop HG? oaHOBpPEMEHHD OCyulecTe-
NAIETCA U BBOA, JaHHbIX OT KHOMOK Ynpas-
neunvs SB1—SB4.

YacToTta 06pasuceoro reHeparopa,
coBpaHHOro Ha Tpawauctope VT4, cTa-
HUNU3MPOBaHA KBAPLEBHIM PE30HATo-
poMm ZQ1 — 7200 kly. Ero wacrora
CABUraeTCa NpY M3MEHEHUK YNPABARIO-
wero HanpsxeHvsa Ha sapwkane VD7,
KOTOPOE GOPMUDYETCS NPOCTENLL UM
umppoaHanoroesim  npeobpaloBare-
nem, peann3oBaHHOM Ha COBUMOCBOM
peructpe DD3 v peancropax R18—R21,
R23—R26, R28.
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MuKpocrema Cunme3amopa iC5216P

Iy, I Faex /N -I
Uedh fenepamop L !TWI oo/
nngma taoust i ofipasyobod Kakskal| Uany Fepx F Boixod
unduraquy u LAR > vacmomsi e > ryi > —
ynpadaenun 2 7200 K1Yy : . (i
< x
— ok | 2
Ynpabnerue Yacmomod ﬁr B
MURDOKOHMPOANRED CUNMEIQMGPa N
1epERNDHERUE by
Puc. 1

kourponnep ATmegaB-16. Ox obpabaTsi-
BAET CMIHanbl, NOCTYNAOWMWE 0T BANKO-
fepa M KHOMNOK yNpaengHua, nepepaer
NaHHLIE B MUKPOCXEMY CUHTE3aToPa U Ka
WHOUKaTOP.

PDOPMUPYEMBIN LIAr CETKU NACTOT CUH-
TeaaTopa onpegeneH 4acToToW cpasHe-
Hug B ®fl. B paccMaTpuBaEMON KOHCT-
PyKUMM 4acToTa cpasHeHWs BoifpaHa
1 xfu, cnegoeaTenble, KOAPPUUMEHT
penexus APKA npu vactore obpasyo-
soro renepatopa {Ol) 7,2 MI'y paseH
7200.

Ha eTopoii exon P, nopaeTer yactota
reHeparopa ynpasnaeMoro HanpaxeHwu-
eMm (F'YH}, genenHasa ¢ nomowbie AINKA,
Mpun exfpanHom ware ceTkn 1 kMU Bepx-

NAKWMIA anemeHT 06pa3Losoro reHepa-
Topa {sapukan). Yrolbbl NOAYYUTE HACTO-
Ty npwema 1900,050 Ny, wactora 06-
pas3uosoro resepatopa Aomkua OuTb
(21524,1/21524)»7200 = 7200,033 xfu,.
MakcrmMmanbHOE HMCno  rpajauuii
LIAM paeHo 256, chegosaTensHo, MUHA-
MANbHO OOCTVXUMBIA thar CUHTERATOPd
NpY UCMONLIAOBAHUU CABUMA YaCTOTH
ofipa3ayoBoro redepaiopa  pPaeBeH
1 kMy/256 = 0,0039 «klu. Ha npaktvke
war NepecTpolku HEOANHAKOR, Tak Kak
33aBUCMMOCTb EMKOCTW Bapukana oT
ynpasnmol.u.ero HANPAXE£HWA Henn-
HenHaa. Kpome Toro, war pasnu4actcn
B 3aBUCMMOCTH OT pabouen yacToTel. K
HEAOCTAaTKaM AaHHOrQ cnocoba nony-

'YH BbiNONHEH HA Tpauauctope VT2
AvanazoH paGourx YacToT reHeparopa —
18,4...41,7 Ml'y. B Ta6a. 1 nokaaawo,
Kakve 4actotel Heobxoavmo GoOpMUpo-
BaTh B CUHTE3ATOPE C YY4eTOM 4acTOThi
MY. BAU3kUe 4acToTH BLAENEHB OOHYUM
useToM. UCxons 3 3Ton packnapxw,
BEAENEHO NRTb NoAaAuanaszoHos [YH.
Bobop paboyeroc nopgauanaioHa OCy-
WeCTBNABTCS KOMMYTALUEW KATYLEK
vHAYKTUBHOCTW L1...L5 yepes anognyio
matpuuy VD2—VDS. flepeknioyenmnem
ynpaensaet aewndpaTtop — MWKPOCXE-
ma DD1, paGoty kOTOpPOro, B ¢8O0 D4e-
pegb, onpenensT curHans, Gpopmu-
pyembie Ha 8blB. 15— 18 MUKPOKOHTPON-
nepa.
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Puc. 2 C1Z 01 mK L7 100 MATH
HWE YACTOTH 3aNOMUHAETCA 1 UICNOAb3Y-
Tabnuua 1 erTcR B pexuMe Nepenaun, HE3aBUCMMO
MpaHMLbl HUANAIOHA Yacrora _ OT AaflbHeiluein NepecTPoky CUHTeaa-
fAinanazon, npuesMa {nepeaavu), 3;:“ reTepoauHa npm | K, aen. nuanaamep:moum Topa, a B NEBOW YacTu uHauwxaTapa HG1
M My Fnu=8862 k'y K nosBRseTcs cumson "PY. Buixoa w3
160 1810 2000 + 10672 | 10862 2 21344 21724 pexuma paccTpoOMKU NPOU3IBOAWTCH
80 3500 3800 + 12362 12622 Ve 24724 25324 AOBTOPHBIM HaXaTnem Ha KHOMKY. Ecnw
40 7000 7300 ¥ 15862 | 16162 Z 31724 32324 npu Haxatow kronke “"BND”" naxaTte SB4
30 10100 10150 + | 18962 | 18012 2 37924 38024 “Save”, Tekywee 3Ha4YeHWe 4acToTel
20 14000 143506 - | 5138 | 5488 4 20552 21952 3aMNVCLIBAETCA B BHEPTrOHEIABUCHMYIO
17 18068 18200 ~ | 9206 | 9338 2 18412 18676 NamsiTe MUKPOKOHTROANEPA U B Aanb-
15 21000 21450 - 12138 | 12588 2 24276 25176 HevleM UCNoNL3yeTCs B KaiecTee CTap-
12 24890 25140 — [ 16028 | 15278 | 2 32056 32556 TOBOTO.
10 28000 29700 - 19138 | 20838 2 38276 41676 Mepesog cwHTE3aTopa B PEXUM

Ha mukpocxemax DD4 v DDS cobpaw
YNPABNAEMBIN AENNTEAb HACTOTHl CUrHa-
na cuntesavopa (Ha 2 wam 4). Tpan-
3ucTopsl VT5, VI6 — BydepHbie NoBTo-
pUTeNnDb N YCUNMTENDb CUrHana.

Y¥npasnenve paboToi cuHTelatopa
NPOVU3BOAUTCA € NDOMOWBK KBOMOK
SB1—884 w Bankogepa. Npy Haxatum Ha

SB1"BND" npomncxoaut nocneaoearens-
HOE NepexknioyeHue ananaacHos. MNocne
avanasona 10 MeTPOR CHOBA BKNIOUATCA
ananasod 160 metpoe. Echm npu epawe-
RUK BANKOAEPA YAEPXWMBATb HAXATOMN
KHONKY SB2 "x kBz", u3aMeHeHWe 4acToThl
npowncxoaut ¢ waroM 1 klMu. Mpv Haxa-
TvK Ha kHonxy SB3 "RIT” Texywiee aHavue-

nepega4v NPoVICX0avT NMpY COBAMHEHUIN
BeiB. 14 MUKPOKOHTPONAEpa ¢ oBuwmm
NpoBOACM (BLIXOA “TX" HA NnaTe CuHTe-
3aTopa).

MpuHumnuansHan cxema Bankonepa
nokazanwa Ha pwuc. 3. lpu BpalleHun
Mexay ceetoamonom VD 1 n ororpanan-
cropamu VT1.1 1 VT1.2 a1cka ¢ npopess-
MW, MEXAHUYECKW CBR3AHHOIO C NOBOPOT-
HBIM BanOM, Ha Buixopax 2 v 3 $opmMm-
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PYKOTCA MMIMYNLCH, HacTOTa KOTOPLIX NPO-
NOPUMOHANBHA CKOPOCTH BPAWEHMS Bana,
a 3HaK caeura a3 3asrucuT OT Hanpaene-
HUS BPALUEHNS.

JNUTEPATYPA
1. TC9216P — HIGH SPEED PLL FORDTS. —

<www.radioradar.net/datasheet_search/T/C/
9/TC9216P_ToshibaSemiconductor. pdf.html>.

Or pegaxkumy. [porpanmMisl ANS MuKpa- \'
KOHIPOANEPA M MUKDOCXEMB! Chttrezaropa ||
HaxXOARTCR Ha Haitiem FTP-ceprepe no aapecy ||
<fip://fHp.radio.ru/pub/2009/08/sinttem. '
Zip>. ‘

{ eayer) i

Penakrop — C. Hexpacos, spaguxa — 0. Anapeer

CPP rotoBuTcs
Kk WRTC-2010

a dyayuui rog 8 Poccnn npoiaet

KOMaHOMBI YeMnvoHar mupa no
paamocesaun Ha KB — WRTC-2010. Bnep-
BLIC TAKOW HCMNMOL (@T cocTeancs b Cuatne
(CLUA) B 1880 . OYHBI# KOHTECTUHI, CHW-
MaLLUA BONBLWMHCTBO BOMPOCOB, KOTO-
pLle BOZHVKQM N A0 TUX MOP BOZHUKAOT
npy onpegeneHn nobeantenedl 3a0UHBIX
COPEBHOBAaHWIA MO PEAVOCESA3N, CPpaly Mou-

| Wencd no gyue eegyllMM KOpPGTKOBONHO-

BMKaM MYpa. 3a NpoLealume rofel coGTon-
NUCb MNATb TAKMX YEMNNOHATOB, a And pasa-

| MELLEHWH UHHBIX YYUCITHUKOB yXe Orinm

3a0encTBo8aHEl TPU KOHTMHeHTa — Ce-
pepHas AMepuka (CLUA, 1990 T 1 1996 1),
Espona (Cnosenur, 2000 1. 1 GuHnasans,
2002 r.) u IOxHas Amepuka {bpasunuq,
2006 r.). Yawe nposoanTe 3TH YEMNoHAa-
Thl, HECMOTPS Ha BCK3 MX NOMYNAPHOCTL, HE
pcaniztHo - CNUWKOM YX BENUKW Opraiiun-
AUMOHHEIE U (PUHAHCOBbIE MPOBNeMEI.

MNposepeHne WRTC-2010 saan Ha ceba
Cowa paavomebuteneit Poccuu. 3T10
DABHO XDAMM MHOTUE KOPOTKOBONHOBUKW.
Bepb o4HbBIM HeMNUOHAT MUPa BO3HUK Kak
MEXAYHAPOAHLIN BapUaHT HaLUUX OYHO-
3E0HHBIX BCECOIOZHEIX COPSBHOBaHWA Ha
NpU3BLl XypHana "Pagmo”™ ¥ TaKWX XEe Yem-
1IMOHAIUB CIPaHbl 110 PAUVOCBHIN Ha
KOPOTKMX BONHaX. bonee Toro, 4emnmoHar
MUpa crenylowero roga tyner makeu-
ManbHO NPUBAUXEH K OCLEKTMBHOMY
onpepeneHvic noteguteneil, NOCKONbKY
OyneT NpoBOOMTLCH Ha OCHOBAHUW MHOTO-
NETHEro oNbITa MROBENEHUA MOAOBHBIX
COpeBHOBaHWVI B Halel cTpaHe. W Ha Ton
Xe TeppuTopuM, TAe MOCASAHWE roabl
YCNGWHO NPOXOAAT HAWKW OYHEIC HOMMKO-
HaTBl CTPaHE — B OKPECTHOCTSIX NOAMOG-
KORHOIO ropoaa JomMoaenoso.

CPP yxe paasepHyn padoTy no nogro-
Toeke WRTC-2010. PaBoTaeT oprkoMuTeT
HemnuoHara Mupa, B UHTepHeTe nossuncs
ero cant — <www.witc2010.ru>, Ha ko-
TOPCM MOXHO MO3HaKOMUTBCH C nocnen-

| HAMI HOBOCTAMU BYAYLLIETD NPpasaHuKa KO-

PUTKOBOIHOBUKOB MUpa. MoXBIAICH 1 odn-
LMETbHBIA FIOMOTUN STOFO MePONpPUATUS.

Worl

Radiosport
Team Championship

RUSSIA

July 8-12, 2010

B umione Npowwen 04YHO-3a0HHEI Yem-
NUOHAT CTpaHk! No paaroceasn Ha KB, a
NEpPes HUM COCTOSACS OOMH M3 CambiX
nonynapHelX KoHTecToB — [ARU  HF
Championship, B pamKaX KOTOpOro 1 npo-
soanTea WRTC. MNockoneky OH Gyanet npo-
XOOUTb B TOM K& MECTE, HECKONbKO

| Hawwx komaHa otpatoTasm B JABU HF
| Championship, 4rofbl yyacTHUKM Sypy-

wero WRTC g0 BceM mMupe nonysunn Gl
npeacrtaBneHUue © TOM, Kak KomMaHaam UxX
CTRAH NPUMEPHO MPEACTOMT COCTARAThCA
B Gyayuiem roay. a
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AHTE@HHbBIN TIOHEP
Oner FJIATOHOB (RASFMN), r. Nepme

AHreHHuii TIOHER (CcornacywLlee yoT-
POMCTBO) ObIN CKOHCTPYUPOBAH ANA
COBMECTHON paboibl € TPAHCUBEPOM
KENWOOD TS-430S, HO moxet bBuiTh
MCNQAL30BAH U C APYriMI TpAaHCHBEPaMK
€ BbIXOOHOU MOwWHOCTEIO 100 BT. OH BhI-
NOAHEH NO KJaCCUYECKOM Cxeme (puc. 1),
UMEET OAUH HECUMMETPUNHDBIM BXOO XW1
N TR 8eIXx0Aa: XW2 — HECUMMETUNHBIN,
19 KOAKCUENBHOW NuHuK, X1 — 119 aH-
TEHHBl TWUNa "AAMHHBIR NPOBOL” ¥ CUM-
MeTPUYHBIN X2—X3 — Ang OTKPBITOW
OBYXNPOBOOHOM AVHUW,

Hbl HA MNACTUHE U3 OPrCTEKNA TONWWHON
5 MM, KoHaeHcaToph nepen, YCTaHOBKON
XENATeNbHO NMPOMbITE B YIBTRA3BYKOBOW
MOMKE 1 CMa3aTh WX BPaLLaoLMECR YAk
cmaskor UMATWM-201. Cekumn koHaeH-
catopa C2 sxIKuEHbI NOCNEA0BATEALHO.
Ocu KIMNE 4epes oTpesku APUTOBOro
Genzownadra, cayxawme n3onNaTopamu,
Y DOMONHUTENEHEIE OCU U BTYNKW, B3ATHIE
OT CTapbiX NEPEeMEHHLIX Pe3nWCTOpOB,
BbIBEAEHbI HA NEPEAHIDID NAHENb YCTPOW-
ctea. Ans prkcaumm N3oNATOPOR UCMONb-
30B2Hb! BOAONPOBOAHKE XOMYTE CamMoro

3 AWZ

SA Hoaxecuanersrd
. 24 /H/ e Ll
Boixal dng anmeHtst
WOfunnbi npobod™
c"i;é L1 582 Xi .
Xwr : SAf Xz
» *
i I L2 7! LLUMMEMPUYHBII
| JZ Bbixod”
cr2 T
Puc. 1 l
MG ‘ S Puc.5
" & ' Y
s owjh*b
u}t o
’ w
Puc. 3 R
- 1 Manoro  guasmerpa
- . . {6—12 Mm).
k). KaTywka BY ana-
"'"'-‘-{Q‘ N naaoHos L1 Ha-
- TN . MoTtada nocepet-
. ;e i PEHHBIM MPOBOAOM
L avameTtpom 1,5 MM
Ha ONpaeke gnameT-
. pom 30 MMm. Hucno
BUTKOB — 8, OTBO-
ALl YEPE3 Kaxawe
Npubop cofpaH B METANNMYECKoM
Kopnyce pasmepami 255x85x65 mm. Bea wAf Puc. 4
KOHCTPRYKUMA TiOHepa XOpoLWwo BWAHa Ha w Y02 418 Rt
¢otorpagmax (puc. 2, 3). KoHpeHcaro- 7| ’ 100K
pet C1 u C2 — Or paguonpueMHUKa _L + _
"B3®". Tak kak oba KIE A0NXHb ObiTb vgr - c1
U30AMPOBAHEI OT KOPMYCA, OHW 11 KATYLUKN A18 QMI 7
WHAYKTUBHOCTY YCTPOWNCTBA CMOHTUpOBA-

1,5 Butka. Anuua wamotkn — 45 mm.
Karywka HY amanazoHoB L2 HamoTaHa Ha
Kkapkace gmHor 100 MM, N3roTOBNEHHOM
W3 BOAONPOBOAHOW NOAUNDONWAEHOBOM
TPYOL arameTpom 40 sm. Mo ecer gnviHe
kapkaca (BAoNb Kapkaca B paf, B OOHY
Rn) vepes 10 MM NpoceepneHb oT-
8epcTust avamerpom 0,8—1 MM, 3atem B
HWX BCTEBNEHE WTBIPLKWY LIMHOM 10 MM 13
MEAHON0 NPOBOAA, K KOTOPbIM APUNAUBZIOT
BeIBOAL KaTywkn. OBMOTKa KaTywkn co-
CTOUT U3 7 CeKLWIA: YeThIpex — 1nc 4 BUTKa,
HaMOTaHHbiX Nporogom MN3B-2 0,8, v Tpex
cekuuii, cootBeTcTReHHo 9, 10 1 15 BuT-
KGB, HAMOTaHHLIX NpoBoAoM N3B-2 0.6.

CUMMETRUPYIOWWY TpaHchopMaTop
T1 RAMOTAH Ha ABYX CKNEEHHBIX MEXZY
€060l KONbLLEBLIX MArHUTONPOBOAAX TW-
nopasmepa K20x10x58 MM 13 deppura
50 BH v cogepxut 2x15 BUTKOB NPOBOAA
MITd 0,35. Kodew ogHOW 06MOTKM CO-
€AMHEH C HavanoMm apyroin, o6pasys
CpEenHUA BEIBOA.

Mepeknouatens SA1 — manorabapur-
HbiM ranetHuid ia 11 nonoxenwin. Mepe-
knwoyatenr SA2, SA3 — knaBuWHLIE
MIRS-103A(K)-C3. CoeagvkHnTtenn XW1,
XW2 — BY posetku CP-50-165®, X1—X3 —
NPUEOPHBIE KNEMMBL, Ranpumep, BK425W.

TioHep UMeeT BCTPOeHHBI BY nhauka-
TOP BBIXOAHOTO CYrHanNa (puc. 4}, Makcu-
MaIbHOE NOKA3aHKe KOTOPOro COBNafaeT
€ MuHuUManeHsimM KCB Ha wHawkaTope
Tpaxcueepa. BH nHavwkarop uMeeT aHren-
HY B BUAE NPOBOOA MIVHON 5§ CM, U HEBO-
Anmoir B kopnyce npubopa 34C BhonHe
AOCTATOYHO ans ero pabortol. MNepemen-

L

=
s

1
HbiM pPeancTopom R1 perynupyior uye-
CTBUTENILHOCTE MHANKATOPA B 3aBUCUMO-
ctn ot pabouero awanascha. Vamepu-
TensHuid Npubop P1 — MukpoaMnepmertp
© TOKOM NONHOTO OTKAOHERWR 100 MKA.

Ha nuueryio nanens nputiopa sueese-
Hbl OCWU KOHAEHCATOPOB HACTPOAKA ¥ Ne-
peknoyaTens SA1, MHOVKaTOP BEIXOOHOO
CwrHana n perynartop YyBCTBUTENEHOCTH
nHaukaTopa {pwuc. 5). Ha 3apHein navenn
YCTAHOBITIEHB! BXOAHBIE W BHIXOOHLIE THE3-
Aa, nepeknodarent SA2, SA3.

[pW NOBTOREHWN YCTPROMCTBA B 3aBUCU-
MOCTN OT UMEKICLWUXCH KOHKPETHBIX Ba-
OUaHTOB (ApYron pasMep Kopnyca, Apyrod
Tun KMNE}, BO3MOXHO, AOHAZoBUTCS KOp-
PEKTUPOBKA NOAOXEHUA OTBOAOB KATYLLEK.

Peaaxrop — C. Hexpacos, ipaduka —K0, AHapees,
GOTO — ABTONK




Warn B Oyayuwee:

Hay4Hble noaAxXxoAabl K HEHay4YHbIM AaHHbLIM

Anexcangp FOJ/IBILLIKO, kana. vexn. nayk, r. MockBa

CyeTa BOKpYr Haykn

3KCTpaceHcH W ACHOBUAOALIME, MCU-
XOMETPUCTEI W aCTPOROTU, Chvnepbl M
LenVTeNn, W3MEHEHHOE COCTOSHUE CO-
3HAHWA U MPOLUNKIE XN3HW, XU3Hb NOCNe
cMepTM 1 “ctankeps GesgHwe ... Co-
rnacuTech, BCE, O YEM Mbl FOBOPUAW B
NPEOLWANLIA Pa3, CANWKOM NOXOXE Ha Epen
cyMaclleuero, 'leM Ha 3HaHwsl, Moay-
YEHHHIE B LUKONE UNU YHUBEPCUTETE.

Y KaXAoro "TexHapa” BO3HWMKAaEeT 3a-
KOHHEI BOMNPOC — A rae Xe TyT TEXHONO-
My UNK xots 66l paano, Hakolel? Hayd-
HOEe COOBLUECTBO BOOBLUE HE CUUTAET Hay-
KOU TO, O HEM HET Hay4HbIX TPYOOB, a AabkH
HanedaraTbh HeYTO Takoe, crnefyer nony-
YW 1b PELEHININ YUEHBIX, KOIOPLIE. ., (HY BH
noHuMaeTe). bopus Co "NXeHaykorn™ u
"MOWEHRUKaMK” (a aToro "pofpa”, Kak
Mb) NOHWIMAEM, Ha NRAHETE AEUCTBUTENb-
HO HEMANO) NOAHUMAIOTCA Ha GO KTo —
no “TBEpAbIM” HayyHbIM YOeXAeHWAM, a
KTO — MNPOCTO NOYYSB KOHKYPEHTOB. 3aTo
B anpene 2009 1. B NpaBCcCnaBHON TENSBU-
3MOHHOI NporpamMmMe npeacTaBuTeNs
Pycckoit NpapocnaeHolt Liepken ¢ WyBeT-
BOM rnyBoKOro yooBNETBOPEHWS) NOKa3b -
BaeT CIOXET 0 POCCUACKOM (DUMHECKOM
(1) BY3e, roe SyayLume GU3nKK Oprasnao-
BaNn KOYXOK BEpPYIOLMX, NOKT NCANME,
YUTAKOT MONWTBLL. Bnpoyem, 3a nocnea-
Hue 500—700 neT Mexay Haykon, penu-
rMeit U BCAKOW "MMCTUKOW” BBING HEMAanc
"Nepebex4MkKor”™ B AUUE CBALLEHHWKOB,
110CT PALEABLUMX 38 HOBBIE 3HaHVH (Axop-
DaHo bpyHo), B NWUE Y4EeHBIX, MPULLEMLLINX
x Bory (Make MnaHK), v B NULE acTpo-
HOMOB, KOTOpHIE, NPEXAe BCero, Oum
acTpRoONoOraMu, a yx NoTomM NONLMOHUPO-
BannCL (COBPEMEHHOW HayKoW) Kak acT-
poHoMEl (MoradH Kennep). Ewe 6onblie
OLNO BOMCTUHY BEAMKWX YHEHBIX, KOTO-
pHE BCIO XU3HbL BEpUNK B bora, 1 310 UM
HUCKONKKO He Metlano {(AneBepT 3iiH-
WTeH, IleoHapao aa BuHun, k. K. Mak-
ceenn, Ox. Ax. TomcoH, fyn MNacTtep,
Ix. M. Ixoynb, ®paHcenc BakoH, Camio-
ane Mopzae, Mabkn dapapeil, Wcaak
HerotoHd, Pofept Boiine, Bne3 Mackank,
lfannneo lanuneit...). B ofweM, nx tak
MHOrQ, 4To 06 3TOM ELUe NPMASTCH Noro-
BOPUTE OTAENbHO.

KonuuectBo paHo nnmn NnosaHo nepew-
OET B KA4ECTBO W O4EBUOHC, YTO B KaKOW-
TO MOMEHT BO3HUKHET HOBafl "MoAens
MUpa’, KOTOpPana 3aneHuT Packon MeXny
HAYKOM U penvurvell, CylecTBYIoWM g
Hawem oBWecTee O BpemMeH Boapox-
aeHus u lMNpoceelleHns (1600-x roaos)
no HacTanlee rpema. K npumepy, u 1o,
1 nocne bubnua oTBe4ana Ha BOMpocH ©

"o y bac codaku sarns,
70 pgunse 2080pak

B. Boicounn

BcenerHon, HO oTHoWeHWe ofwecTea K
310M MHPOPMALIMK HBIHE ABYCMBICHEHHU:
OAHUM — BEPUM, OPYTUM — OOBEpAEeM.
Co BpeMeH snoxuv BospoxaeHa cumta-
eTCcs, HTO Hayka — W eCTb TOT cnacartesb-
Held Kpyr, Ceatoil [paant, NpUaBaHHLIn
BEIBECTH HESIOBEHECTBO N3 TEMHEIX BEKOB
K CBeTy. HO Kak-To BGe nonyyaerca, uro
cnacatenbHui Kpyr y tac nnéo Xenea-
HEIA, MO0 HAPUCOBAHHBIA.

Ml yxe ropopunyt © TOM, HTO MECTO
HaWero NPoOXMBaHKA B /IMLE OKPYXato-
e HAC AEeMCTBUTENBHOCTU fIBNAeTCA
ropazoo fonee CnoXHblM, B3auMOCBR-
3aHHBEIM N UHTEPECHHEIM, YEM HAM FOBO-
PAT Y4EHBI®, CBALWEHHOGNYXUTENW WK
Tenesnzop. U roeopuny 0 ApEBHUX 3HA-
HUSIX, KO1opble, Obllb MOXEl, Laxe rnpe-
BOCXOOMIW HALLW AocTvxXEHWE. U npuBo-
DU MHOXEGTBO NOPasuTenbHelx Npu-
MEPOB W3 XN3HW homo sapiens, KOTOpLHIE
HE Ne3yT HU B KaKUe "HayyHule” pamKu.
MNoaToMy MBI HE MOXErM He npeanona-
rarb, YTO HAYKA BCE KE BHXOAUT 38 "o -
uManbHHE” rpaHrus! B NOrNbITKax Menoss-
30BaTE "APYrme” 3HAHWA NNK KaK-TO OB b-
ACHUTL UX NPWPOAY, HO B CUAY MOHATHLIX
NPUIMH He apulLWpyeT CBOW NOWCKW U
HOBLIE Teopuu. 3aTo NPenarcTeoRaTh —
CKOJNBKO YrOAMO: BeAb A9 YHEHOrO Npu-
HATE TO, 4TO BCSl €0 MOAENb HeBepHa
WNK, NO KpalHel Mepe, GOAEPXHT Gepb-
3HLE YMYLLIEHWS KaK MUHUMYM O3HauaeT
yTpaty csBoel "20Hb Komdopta”. WUH-
TEPECHO, KCTATWU, BO 4TO, K NPUMEPY,
BBIJIBK) 1CH OYLYLLIME HAYYHBIE MBBICKAHWS
CEMOAHSWHWX BEPYIOWMX HDUBMKOB MPK
cosflaHuy "EAavHon Teopunm nong"? Bo
BCAKOM CNyHae, OTYEro-TO Xo4yeTes
NOXenaThb UM YAA4U...

PopManbHO TEKYLLas CuTyauws He-
CUNBHC OTAUNAEeTCA OT BpeMer Hukonaa
KonepHuka, coeeplinsluero npocToe,
HO PEBOMOLIMOHHOE OTKpBITHe. U xoTa
aro Mofienk ARUNACK CAMBIM MPOCTRIM W
Hanbonee AOTMYHEIM OOBLACHEHWeM acT-
poduanyeckux HabmoaeHni Toro epe-
MEHW, YYEeHBIA CUALHO NOCTPagan ot pyk
PenUruo3HOro/HAYUHOTO CTEBNULIMEH-
TA, HE XaNesBLIero yoUnuin Ana ero yHuy-
TOXEHUA.

Ketarw, NPHMEHUTENBHO K Hayke, cne-
DyeT MOMHWUTL: HET HaOzopa UK “BbiCLUE-
ro” pykoBoacTea, KOTOPLIY 3acTaBun Obl
Bac MNpH3HaTbh HOBYIQ W HENONyNApHYKD
HayuHYK) MOAenb. Peponiumva B cospe-
MEHHOW HayKe MOXET NPOU3OATH TONLKO
no BoNe OBLWECTREHHOCTH, HO NOCAEAHAA
HE MOXET BLIPE3NTL BONIO B TOM, YEro He
3HaeT, 6naropapa GNOKUPCBAHUIO WH-
dopmalvn o mankHaMn CMA. Mo-
3TOMY BONBLUMHCTBO NKAEA NpoaonxXaeT

C£5enc noEepHATL BEPCBAHNAM OQuLMan-
NIOW 11ayKU, NOYTH 11 311aa © Npodacmax,
NapafoKcax U aHOManMsix, UAYWUX Bpas-
pea co MHOMUMU CYLUECTBYIOLIMMU MOAES-
namKn, mnn of ofcyxaaLLIMXca ansTep-
HATUBHBLIX UOEAX.

A nNoka npveefeM Nullb HECKONbKO
NMPYMEPOB MOMKTOK WCNONL30BaTh, UC-
CNEeA0EAaTE WK OOBSICHWTE "HEYTO HEHa-
YYHOE" .

MpoBepku Ha goporax

Boofe-T0 "HeHay4dHBIX" OKKYJILTHBLIX
TeOpUi "0 HEBEQOMOM” CYLLECTBYET
MHOIQ, HO WHOTAA OHW B HEeM-TO CXOARAT-
cs. K npumepy, B 4acTn BO3ASNCTEMA HA
yenopeka nydei ronyGoro ceeta. Mpynna
ANOHCKUX YHEHBIX 0GHApYXUNA, 'ITO rony-
60i4 CBET CHUXAET cyruuvaantHele npo-
aBneHns y nioaeil. KomnaHma West Japan
Railway no vx COBETY YCTaHOBMNE rony-
60e OCBELUSHWE Ha XEeNezHOAOPOXHBIX
nepeesfax, v 3a Tpy roaa HA Ha OAHOM
nz2 38 nepeceyeHni XeNe3HoOOPOXHBIX
nyTeit 1 aBTOMOOWIIbHBIX AOPOr HE Mpo-
W30WII0 HA QUHUI O MHUMUEHIE C yqaciv-
eM MaLUMH WY caMoyEuil. KomnaHma
Keihin Electric Express Railway nomesn-
na uset poHapel Ha ronyboil Ha koHuax
nNarpopmMel  OAHOM M3 CTaHUM B
Wokarame, n mogn nepectany pocark-
€9 Nog noesna.

HecmMoTps Ha Hay4HyIo HOBU3HY MEeTO-
0a, 0 HEM AAaBHO W3BECTHO oneumanu-
CTam M3 "HeHayyHOro nareps”, Kotopue
pPacCMaTpUBAaICT NKGEIE BOAHLI KakK "BUG-
pagun” ¢ onpeasneHHon 3MOUWOHANk-
HOP OKpacKoi, KaTopas B ($HPM3INHECKOM
MUPE NPOSIBNSETCH KaK CBET UK 3BYK, a
3a erc npepenaMmy — Kak uHgpopmaums.
C 0HOM CTOPOHEI, 3aBaBHO, YTO YYEHLIE,
ofpaszHo roBops, M300PETaKT BEnocu-
neg. Kazanock Obl, HACKOALKO MNpowe
B3H1b KHUI K 110 OKKYIIbIM3MY W Y3HAlb, K
KaKOMy peayneTary NpUBEAYT WX ONbITH.
C Apyrol ¢TOpoOHb), Monpobyite camu
03BYYUTL 2TO HA YYEHOM COBETE. ..

Buonokauwsa

Jo30X0ACTRO, AAYCUHI, PAINOCTE3NS,
“pPycckuit cnocob”, pabaomMaHTHs, pyao-
3HATGTRO — BOT NANEKO HE NONHHM Cnu-
COK Ha3BaHW OMONCOKaUMOHHOTD Croco-
6a QUCTAHLWMOHHOIO NOUCKA NpeaAMeToB
M BELWECTB C MOMOLUbLIO BHYTPEHHWX GMo-
coBHocTel YyenoBeka {UCNONbIYEMOro
Kak MUHUMYM HeTbIpe THCAYK NeT), you-
AVBAEMLIX NOCPEACTBOM NPUMEHEHUs
WHAMKATOPHBIX NPEAMETGB (N03bl, BETKW,
pamMKK, MaaTHUKa). A elle NO30X0ACTBO
— UCKYCCTBO 08HARYXEHWUA 1 ASTaNbHO-
rO aHanuaa W NPorHo3a Pal3BUTUS Ha
YPOBHE BEPOATHOCTN COOBITWIA.

B 1811 r. COCTORANCA NEPBLIN CHE3L
nosouckarenew e lanHoeepe, npeotpa-
30BaHHLIA BRIOCREacTBUU B MexayHa-
poaHulli co3. CerofHa cylecTryeT
HECKONBKO HAIMOHANBHRIX COK30R B
CLUA, BenukoGputanun, <dpaduum,
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DPI, Horoh 3enaHinu n npyrux crpa-
HaXx. )la 3acepaHuM KOMWCCUAW 110 3TON
npobneme B CCCP g8 1979 1. Obin tipu-
HAT TEepPMUH “Guonokauusa”™, a ahdekT
BpalleHUR  METANMYECKON  pamMKu
HA3BaH “OMONOKALMOHHEM™ [1]. OaHum
U3 nccneposatenei nosoxoactea b
H. H. CoyeBaHoB, CpPraHM3OBaBLIWA B
1968 r. cekuu Buonokamu Npuy "Hayu-
1O-TEXI MHCCKOM OBWCCTBE PAAUOTEX! M-
KW, 3NEKTRPOHUKK W cBR3n uM. A, C. [Mo-
noea”, koropana 6wina HazpaHa “"Mex-
BEACOMCTBEHHOM KOMUCCUER Na Npodne-
MaMm Buonokaumu™ [2].

3pdekTueHoCTy Buonokaummn nopa-
XaeT. Yenosek, He UMeICLLM) nNpeacTae-
NEHNS O FE0SIONWKN, He BEIXOOS U3 KOMHA-
Th, NPOAENEIBAET B TEYEHUE 4aca C
HOMOLLBK | €01 PAPUHECKON Kap I bl pado-
TY, Ha KOTOPYKO cneuynanucrtel Tparat
Mecaubl TAXENoro tpyna., C BuICOKON
TOYHOCTLIO ONPEeASnaTCA NOAIEMHBIE
BOAHHE WCTOYHWKW W 3aeXy PyAabl,
BbISBAAKTCH 30HH YCTanocTHuX gedop-
MaUWiA B METANNOKOHCTPYKLMAX, MecTa
YTEUCK B KaBCALHLIX NUHUAX U TRPYBONPO-
BOOAX, AMArHOCTUPRYETCsl 0B0opynoBa-
HUe, 0BHAPYXUBAKTCS TaK HaablBaeMble
reonaroreHHble 20Hbl {113},

W napapokc — XWBOW ONepatop, BO-
OPYXEHHBIA  NPOBOJNIOYHON  pPamMKCOn,
patotaeT TouHee npubopa. A ofyunTecs
NO3OXOACTBY MOXET NPakTUNHECKW KakK-
AR 4enoBeK, TaK Xe, Kak W urpe Ha
1utape. Eciv bl HoMHW 1€, HeY10 11ou06-
HOE TOBOPWN O CBOWMX CMNOCODHOCTAX W
Boned MeccuHr.

B HacTOofLEe BRpEMA HET ©AWHOMN TEO-
puK, OOBACHSKILENR  BO3IMOXHOCTb
NOWCKA MECTOPOXAESHWA MO KapTe Uau
yenceeka no ero dportorpadpun. MNoutn
BCe cneumanncTel SMoNaKaurm cHUTaKT,
YTO OHW UMEIOT AENO G TaK HA3LIBASMbIM
“"MHOOPMAUMOHHEIM Nonem” 3emau, B
KOTOPOM COAESPXKATCS) AaHHBEe 000 BoEX
3EeMHBIX  OBBEKTaX, CYLWECTRYKNMX
TEnepb AKX CYLWLECTBOBAaBLUMX paHes. Ho
yTo npepcraenser coboit nHbopma-
LMOHHOE NOAE, HUKTO OOBACHUTE TOSIKOM
He MOXeT [3]. Bepcuit MHOro, Ho He
fypem Ha 4em-TO HacTaveaTb — [Na.-
HOE, YTO YHeHHE yXe JABHO pa3Mblll-
JHIOT HEd PUPoLoA Brosiokaummn, Ho
fabbl He pasapaxaTb HaydHyk ofule-
CTBEHHOCTb YTBEPXAAKT, YTO OHA He
MMEET HUKaKOrO OTHOWEHMS K 330TEPU-
Ke, 3KCTRACEHCOpUKe, Napancuxonorum
n poyemy. Mon, ARs OCO3HAHHOIO BOC-
NPMSITMA OKPYXAaKWwero B OpraHvam
NPONYCKaeTes Nule 5—7 % BCeX BHeL-
HWX BO3OEWCTENK. OCTaNbHOS YTUNN3W-
pyetca u nepepabaThRARTCA HAlUM
NoAcO3HaAHWEM. A OUONOKAUMOMHBIN
apPexT — 3T0 NPOCTO CUUTHIBAHUE UH-~
¢dopMaLMK HALLWMKW CEHCOPaMN — 3pe-
HWEM, CNYXOM, TAKTWILHBIMU W BUCLE-
pantHBIMU OWYLLIEHVSMY, CBOHAHMEM W
OCA3aHUeM ¢ NOoCNeAyllWUM HeBep-
fOanbHe!M BHIBOGAOM €€ B BEWae WOEeQMO-
TOPHBIX peakunii.

Ho pasge 3TO He eCTh SKCTPACEHCO-
puKa, oKoHYaTENbHYW NPUROAY KOTOPOA
Mbl NOKa He noHumaem? fa u eepo-
SATHOCTHYHK? COCTABNAIOULYIO COOLITUIA 3TO
He obbacHaAET. Bonee Toro, u3 atmx pac-
CYXAGHUA nonydaetcn, GYATO pamKy
HEOCO3HAHHO "KPYTUT™ GaM onepatop.
Rauem? OueBuaHO, utobn He Bynopa-
HKUTb HAYHHYIO OBLIECTBEHHOCTL.

"TpeTUA rnas” NouTH HE BUOEH

"Ipetnid Imas” {LUMWKOBMAHAaR Xenesa,
3NUpU3} — OpraH, PeanbHO CYLLIECTBYIO-
wui y kaxaore venoseka. Ha Boctoke
eCTbL GBOE MOHATUE "TPeTLero rmaz2a” u
CYLWECTBYIOT METOAUKWU €ro "OTKPHITUA”.
[oBOpAT, 3TO AaeT Yenoeeky BuaeHue Oy-
AYLWEro u NPOLWAOro, BUAEHUE BHE BpEME-
11 ¥ PACcCTOR S, BUACHWC YCNOBCYCGKON
aypbl U TOUHYI0O AMArHOCTUKY COGTOSIHWS
OpraHN3aMa, PasBUTUE MHTYULUMA, YTEHKE
MBICNIER, a TaKkkKe BO3MOXHOCTb JIEHUTH
ceba n ppyrux, He npuderaa K Meguka-
MEHTaM M NOMOLUW OPUUMANBHOR Me-
ANLMHDI.

He TaK AaBHO WHOWACKWE Cneuvanvuc-
Te pelwunn palcbpaTbCA CO CBOVMMMW
yypgecamn n oBcnetoBare CaMbiMU CO-
BREMEHHLIMY NpubopamMmu oros. UM no-
MOrana rpynna ydeHex us LieHtpa tuome-
ANUMHCKOW pafnoanekTpoHuky PAH [4] v
"KornekaTepHuitt Tepmorpag UPTUCT,
KOTOPLIA No3Bonrer ¢otorpaduposaTb
YYacTKU Tena, ynaenueas COTHE A0MW
rpaayca. naniickan ctopota dnona 4ic-
TOTY SKCNEPUMEHTA U HUKOTO He NoarTyc-
Kana K oram, a Bce U3MepeHy A NpoRoAM-
JMCb Ha paccToaHuu. flo utoram crano
MOHSTHC TNaBHOR: CBEPXbLECTECTREHHLIe
CNoGOGHOCTY CYLLECTBYIOT HAa CamMoM
aene.

Bor Wor cagurca B no3y notoca v
Aenaet 8XacTprky — BuICTRO-OLICTPO Apl-
WKl HOCOM, TIOIEPEMEHHO 3EXUMEN O
OfHY, TO APYTYIO HO3APK. Mnn, packadu-
B&SCh M3 CTOPOHB! B CTOPOHY, N'YAUT “0-0-
O-M-M-M". M 33 MUWHYTY... 3acbinaer —
HaXoAMTCA B KpaliHel CTeneHu penakca-
UMK, O 4eM CBUAETENbCTBYET W3MEHWB-
LWEECH COMPOTUBNEHNE KOXW, CUNThIBAE-
MOE JaTqMKamMK B creuvansHomM Gpacne-
Te. TepMorpad NCKasbIBaeT, 4TO TEMNe-
paTypa LWWTOBWAHON Xenesel pesko
nanaet. A HeHonbLan oBAACTL, pacnona-
XeHHas Mexy rnaz, HacBopoT, pazorpe-
B2ETCS U NPAMO "NBINAST ", N3Ny4as sHep-
rm. Kak tpetuil rnaz. Cosgaetcs Bne-
yatneHue, 6yato Obl HOr yNpaenaet UM 1
HeBHBaNOo GHICTPBIM MOMPYXEHUEM B COH,
W NOANEPXEHUEM  paccRabneHHOro
COCTOAHWSA, AOCTUIAEMOro MCKNIOYUTENb-
HO yernvem sony, OUHOBPEMEHHC 1€11-
NooOTAANa Tena Mora NoHWXaeT e, Koxa
OCTbLIBAET HA HECKONBbKO rpaaycos. Brinm
abcnepoeadel 40 WOroB, HO PaznUuHON
BuNa  NUWb  CKOPOCTb  3ACHNAHUS.
AKTUBHOCTb Xe “TpeTbero maaa” Obina
CTabUNBLHOM.

Apyroii akenepumMeHT uccheaoean
TYM-MO — CNOCOBHOCTE K caMopasarpe-
BAHUKY (MCKYCCGTRO "BHYTPEHHEraG OrHa”).
HekoTopbie TUOETCKME MOHaxXW BRaneoT
UM TaK, 4TO HEe MEep3HYT B Cambie NKThie
MOpPO3bl, CWAOS TFCALIMKM B MNeuepax.
OKONO AeCHTKA NOAONKITHBIX HOroB Noa-
HUMEIW TemnepaTypy COOCTBEHHOIO
Tena noNTH Ha 8 rpafycos, U NErko non-
ASpXuBany EHYTREHHWI Xap No He-
CKOJIbKO HacOB.

KeTati, ¢ MOMOWBK KOMNLIOTEPHOTO
TepmMorpadga 3adUKGUPOBaHO SBREHUE He
MEHEee YAMBUTENEHOS: KUTANCKUIA LIMMyH-
TepanesT "CUAOW B3rnaga’ pasroHsaeT
KpOBb B HOrax naupeHta. Cocyabl OyK-
BabHO HA rNasax PaclnpatoTes, a KOHeY-
HOCTW pa20rpeBaraTCs.

O tiorax, KOTOPHX HA IRE-TPW HESlenn
33KanbIBaloT C FONIOBOM B 3110, ra3eThl

naLIyT perynapHo, He tak pasHo B Jlok-
ACHE, B tIbk-Kopke AEeMOHCTpUPOBANINCE
PEHOMEHA/IbHBIE BOSMOXHOCTH Yenoee-
Ka, cyTKamy npebbiBaloliero Bo neny. B
1936 r. aHrmMickuii nceenegosarens -
Tep lMnaHkeTT AnuHe Habnwaan nesvta-
LMo B8 KOXHOM UHAMK: AOM TOPUICGHTANBHO
BMCEN B BO3OyXe Ha BLHICOTE MeETpa.
ABTOPUTETHHI  y4eHull  AnekcaHgpa
Aasua-Hesnw puacna B TuéeTe 6 Havae
XX BeKa MOHaxa, UCTMONLIYKNLEro TEXHO-
nornk nyH-roM-no. OH 6exan co ckopo-
CTBKO NOWAan, NoNTH He Kacasth Horamm
CcHera, v OCTaBNAN eNe 3aMETHEIE CNeppl.
Ocraerca acdaenTk, HTO MHOYCH CUHUTAKOT
“yyaeca” CBOMM HAUMOHANBHEIM OPYXA-
€M, & Hay4Hy) CTOPOHY VIOTU N3y4aloT B
YHUBEpCUTETAX.

lpycTb B BUAE 3aMKa

3araflo4HBA NATEWMACKWIA MMMWIpaHT
34 JliuackanHuH poctom 160 CM 1 BECOM
50 kr B OAVHOYKY MOCTROUA K KOry OT
Maitamu "TamsaThHuk NoTepadHon Nioben™
8 BMAC KOPANNOBOIo 3aMKa B YOCTE CBOCH
HeeecTH Arket Ckaddc, KoTopas 6pocu-
na ero 3a peHb Ao ceaasbul. Y6UTHIN
ropeM ol B 1923 r. ummurpuposan B CLUA
11 NOCBATUA BCIO XW3Hb (33BEPLUNBLUYIOCH
B 1951 r.) cozpaHnio naMmsTHUKa U3 or-
POMHBIX yacTel Kopanna, BONbILUMHCTBO
W2 HUX BECHT HECKONBKO TOHH [D]. Jlvao-
CKIHWH He UMEN 0Dpa3cRaHUA U COBEp-
W, 110 TPUSHEHWKQ 3KCIIEPI10B, SKC1pa-
OPOMHAPHLIA NoOBUI CTPOUTENLGCTBA. B
3aMKe €CTb 0BENUCKH, BECALLUWE 28 T, BO-
A0NPOBOA, (POHTaH, 6apOEKIC U HECKONTb-
KO NpeamMeToB mebeny, BKNKMaa orpoM-
HHIA CTON B BWAE cepaua, 25 kpecen-
KayanoK, KPoBaTW W TROH BECOM CBhILLE
ABYX TOHH. [eBSTUTOHHEIS KOpanioBbie
BOPOTA BLIMOAHEHLI HACTONBKO WUCKYCHO,
YTO B CTLIK HE BX0AMT naneu. JdonycTum,
33 CTOMbKO NeT BCe 3TO MOXHO Kak-TO
obpatoTtaTh. HO HUKTO HE BWAEN CTPOU-
TEALHOW TEXHWKM, KoTopasi noMorna Gul
nepemMecTuTe 1100 TOHH Matepuana.

ECTb MHOro Teopuid 0 TOM, kak Jina-
CKAJTHWH OOCTUI 3ATOro YOAWBUTENBHOTO
pe3ynbrata. Bnpouem, TMéeTCKMe MoHa-
XU BCEMY 3TOMY MO U HE YOMBUTECA. B
oDLLIEM, KaK BBl 00T AL BAE 1€Gh, 310 Dbina
NWLLE NPUCKA3Ka. ..

Monetsl He BO CHe

O TexHONornMax, CYLecTBYIOWMX Ha
BocToke, nMwyT pasHoe. B yacTHoCTU, ©
TOM, 4TO OHW MO3BONRAKT NOAHUMATDL
TAXENbIE KAMHU HA BEPLIMHEI BEICOKWX IFOp
€ MOMOLIBIO 2RYKA. .. 3HAHWE PARHBIX BUG-
paumnit B OManasoHe CRYXOBbIX BOCMPUS-
TUM DEMOHCTPUPYET YYEHOMY-(PUINKY,
YTO 3BYKOBOE NOSIE MOXET KOMIMEHCUPO-
BaTb CUNY rpaButauvu [6].

LUeenckunin Bpay OCKTop Hpn y4ruAcs B
Oxcopae, roe NOAPYKUNCS € MONOABIM
TMOETCKUM CTyaeHTOM, Yepes napy ner,
B 1939 ., N0 NOpY4EHUIO AHMUINGKOro
HayuHoro ObwectBa fApn cosBepwun
nytewecTere B Ervnet, rae ero HaBecTun
nocnanel TMBETCKOro Apyra v HacToNYK-
Bo notpefosBan npuexatk B8 TwGeT aons
ofleHmns ¢ BeICOKKMM Namoli. B obem,
Tak ¥ caywunocs. fpyr fpna Tenepb
33HUMAJ BEICOKOE MOAOKEHUE U MO2BG-
UM NPORECTU R MOHACTHPE HEKOTOPOE
BpemMs, Apn noapyxuncsa c TuéeTuamm u



Y2HAN MHOTQ TaKoro, Yero He Morau Cnl-
waTts N1 HabNKpaTh ApyrMe NHOCTPaH-
ubl,

QOpHaxnsl Apyr B3An €ro ¢ cobol Ha
MECTO NO COCRACTBY € MOHACTHPEM W NO-
Ka3an NokaTbiv YT, OKPYXEHHBIN BHIGOKW-
MW FrOpamu. Ha CKNOHE ropbl, Ha BLICOTE
okono 250 M, Haxogunock Bonkwoe oT-
BEPLTUE, MOXOXEE Ha BXOL B NELLEpY,
nNepea KeTopuM Buna nnowanka, rae Mo-
Haxu CTROUAU CTeHy. Jobparsca Ao nno-
WADKW MOHAXamM yaasanocs AMlWL NO
Bepeekam. B 250 M OT ropel Ha nmyry B
CBROe0BPA3HON Yalle nexana NoNMPoOBaH-
Has KaMeHHasi nnuTa pasmepamm 1x 1,5 m,
JOCTaBNEeHHAs Tyaa € NOMOLLBIO KA.
Yawa 6ena anametpom B 1 M 1 myBuKoH
15 cm.

Ha 104HO coBnrpaemom pace] OHHUKY
63 M OT KaMeHHOW NnnTbl 1 Nno ayre B 90°
O6NU PAcCTaBnedtl 19 MyablKanbHb(X UH-
cTpymenToB: 13 GapabadoB W 6 TRYG. Y
Bcex BapabaHor OfiH KOHEL Gbln OTKPHIT,
a Opyron wMen merannmyeckoe OHo, Mo
KOTOPOMY MOHAX YAapsn GONLIWON koxa-
Nol oyou ikon. Nozaan Kaxaoro UNcTpy-
MEHTA CTOSNA MPYNNa MOHAXO0B.

MoHzx, cTosLMA NO3aAW MANeHEKOro
OapabaHa, nopan CUrHan K Havany “KoH-
uepra’, W NOJHANCHA YXACHBIU rpOXOT.
MoHaxu nean MoANTBY, MeJISHHO Hapa-
LLMBAA TEMMN 3TOMC HEBEPOSITHOIO LUYMA.
MNepBrIe YeTbipe MUHYTH HUYETO HE Npo-
WNCXOAWNO, 3aTeM, KOTAa CKOpoCTh Bapa-
O4HHOIO ©OH W WyMa YBEIMHUIECS,
OONbLIOH KaMeHHLIH ©NnoK HaYan pac-
KaumBarecs W konedarecs, Bapyr ¢ yee-
AVHUBAICWEWCS CKOPOCTLIO OH ASHMBO
B3MbIN BBERX ¥ HANpaBuncs No napabo-
JMYECKOW KPWBOW OUHOW nopagka 500 m
K newepe. locne Tpex MUHYT nonerta
onck ynercss Ha nnatgopmy. Mouaxu
nogHUMany no 5—6 Bnokoe B vac.
NHoraa KameHe packanuBancs, u ero
oT6paceiean. B ofuwem, abconTHO
HEREpPOATHAN 3anaya, 1 NOTomMy o Apne
noaymMany BHa4ane Kak o XepTBe Macco-
BOro nNcwxosa. Ho oH Bee choTorpadm-
poBan, U GHUMKW OOKa3bBaIN BCE yka-
3aHHOe BHLWe. AHMuiickoe OBLWecTBo,
Ha KOTOpCe OH paboTan, KOHGMCKOBano
NneHkKN, o6LABUB CEKPETHLIMW (0OHapo-
HoBaHel B 1990 11),

MNpoECASHHBIE BEIMUCIIEHUA MOKA3aIA,
410 06 eM Bonblunx BapabaHoB NPUMEPHO
pPaBHANCA OOLEeMY KaMeHHoro Gnoka.
Cpegrve 6apabanbl cocTapnani 1/3 obbe-
ra Gonbworo GapabaHa, & ManeHbKUi
Bapaban coctaenan 0,41 obwema cpep-
Hero Bapadana U 0,125 obvema Gonbuwo-
ro HapadaHa.

JIPYroil UHTEPECHKIN ACNEKT eMOHCT-
paumn nopgLemMa — 3TU CTHOCWTENBHO
HeBONbWOR KONUYECTBO {NOHATHOR Ham)
BHEPIrvK, HEOOXOOMMOE A COBEPLUEHUS
nogrema. Mcxoas Us Toro, 4TO Makcu-
MASIbHOE JABNEHNE 3BYKa, KOTOPOE MOXET
BbIepXaTb YenoBek, CocTaBndeT npu-
mepHo 0,000094 Br/om?, u, npeanonaras,
4YTO KAXOBIA MOHEX CBOUM MHGTPYMEHTOM
NEOV3BOAWA rAe-TO NONCBUIY STOW 3BY-
KOBOW 3HEprvK (NTO BeCcbMa ManoBepo-
ATHO), a TAaKXe ecnu crenatbh KpynHoe
AONYLISHWE © TOM, YTO BCA ITa IHEPrvs
JOCTUraeT KamHe (Ha CaMOM Aene B Bo3-
Dyxe 38YK AOBONLHO GHCTPO 3aTyxaer),
Mbl NONYYUNU Obl: (19 MHCTPYMEHTOB +
+18x4 MoHaxax0,000064 = 0,01 Br.

C Opyroli CTOPOHS, Y4EHBIE NPUKUHY -

N1, NTO ANt NOAHATUS 32 TRW MUHYTH
KaMH$ BECOM okono 4 T Ha 250 M noTpe-
OyeTch cehile b0 kBT {6e3 yyera ropu-
3OHTANBLHOTO NnepemeLleHna). Takum ob-
PAa3oM, OTHOWEHWE MOLLHOCTEN COCTaB-
nsiet 5x 10 Co6CTBEHHO, TONLKO 3TO 1
CMOrM ONERERENUTL yueHbie. OUeBUOHO,
4To And noavema 6nokos (KomneHcauvv
CUNBl TpaeuTaLMn) MOHAXM BOCMONL30-
BanvcL SONLLWKMM KONWMYCCTOOM KaKoW-
TO CBOGOAHOW 3Heprin, u Tpybel ¢ Bapa-
HaHaMu BhINU NVLLE YACTBK TEXHONOMMN
no ee BucBoOOXAeHWIC. [NonyyaeTcs,
4TO TMBETCKNE MOHAXU XOPOLLO 3HAKOMbI
C 33aKOHaMM, YNPaBnsiioWWMY CTPYKTY-
poii MaTepumn, KOTOpHIE COBpeMeHHHIe
YYEHBIE 3anagHoro Mupa Taxk HeMCTOBO
nceneayrT. 3¢PekT Mor MHUUMWPO-
BHIBCH N PEIWI MO3HEIM PBEHNEM | DY
C YTEeHWEeM MONWTE, W BbICLUIMM HaY4HbIM
3HAHWEM BLICWUX CBAWEHHOCNYXUTE-
Ael, a Takxe U TeEM W OPYyTUM BMeCTE
B3aTeIM. CYEBNAHO, 4aCTb TEXHONOM MW —
B TEOMETPUYECKOM  pasMeleHun
MY3HIKANbHbIX UHCTPYMEHTOR NO OTHO-
LEHUIO K NOAIIMMACMBIM KAMHAM W rap-
MOHWUSCKOI HacTpolike HapabaHoB u
Tpyo.

Bbixop 3 Tena

MNpuMepHO YeTBepTEL TEX, KTO nepe-
XUN KAMHWYECKYID CMEPTL U NOTOM Koe-
4TO BCNOMHWA ©6 aTomM, — Buaenu cebq
CU CIOPOHE. JKClepumeHisl 110 OBE
(out-of-body experience), T. €. "ONLITY
owyuwleHnq cefs BHe Tena” NpoBoanTea
HHHE Pa3HbIMW WUCCAeaoBaTeflbCKumMn
ueHTpamu [7, 8]. Jiican "BHIXOAAT U3 ce-
69" noa AercTBUeM CTpecca, HapKoTu-
KOE, BO BpPEmMfl HEKOTOPLIX 3aB0NeBaHuin
W poaoB. MWCTUKW NoAaraioT, 4To 3T0
HECNPOBEPXUMC CBUAETENLBGTBYET —
nywa cyuwecteyet. Meuxuatpel, Helpo-
$hU3MoNorY Takke He COMHEBAKTCH B
TOM, YTO YENOBEK MOXET RArNAHYTH Ha
cebs CO CTOPOHBI.

Uccneporatent YHUBEPTUTETCKOrO
konnenxa 8 JIOHAOHE AaBain BO3MOX-
HOCTb YENoBEKY BUAETE CeB$ CO CTOPOHBI
C NMOMOUWBIO LUNEMA C BUAECANCINEAMU,
Ha KOTOPHIE Nepenaeancoch CTepeonsot-
paxeHue o1 UBYX Braeokamep {(enply-
aNbHEIX "TNas”), YCTAaHOBJAEHHEIX 3a €ro
CrUHOM, Kaxab¥ npoweawuy yepes
"pazgeoeHue NUYHCCTH” owyllan cebs
BHe Tena. [NpuKocHoBEHWE K BUPTYanb-
HOMY Teny owyllanock BMOAHE HaTy-
panbHa. MNMocne SKCNepUMEHTOR AOOPO-
BONBLUEE NPOCWAW NOKA3aTb, B Kakom
MecTe KOMHATH OHW Haxoaunucb —
NCNHTYEMBIE YBTKO OPUEHTUPORANUCK HA
"BUpTyanbHOe Teno”.

B cr1athe, onyBnuKoBaHHOW B CamMOM
ABTOPUTETHOM Hay4yHOM XypHane "Na-
ture” poktopom OnadpomM Bnanke U3 yHU-
BepcUTETCKOW OonbHWUE B XeHeee,
onucaHbl OnbITH MC BOCNPOUIBEASHUIO
"BBIX002 V3 Tena” C© NOMOLWBLK SNAeKTPOo-
DOB, CTUMY/IMPYIOLMX aHMYASPHYIO W3BU-
NUHY, CBA3AHHYIO C OPraHammn 3peHund,
ocAzaHua 1 pasHoeecus. OH npepnono-
XUN, 4TO BO BPEMA CTPECca MO3r BO2-
OykOaeT ee 1 NocHINaeT Ha 3PUTENLHYIO
KOPY MHOOPMALWMK O NONOXEHUU TENa B
npoecTpaHeTee., Ta ee No-ceoeMy BoG-
MPUHUMAET, NEPEMELIMBAET C YXKE UMEIO-
ILMMKUGS KAPTUHKAMY U NPO&LMpyeT Ha
CEeTYaTKy [71a3a, a 4ernoBeky Mpu 3ToM

kaxercs, 6yaro G OH RUMT Cceba co
CTOPOHH .

BolEOA YYERHX — "BHETeNeCHulR
ONBIT" HE ABNACTCA YEM-TO CBEPXbECTE-
CTBEHHLIM, — ATO WANK3UA, KOTOpRasA
BMNONHE MOXET ObiTk NOPOXOEHA HEeXW-
MU NPOLECCAMW B MOSMY: OH MIErKo Npu-
HUMaeT “obman” 3a peansHoCTb. U 310
HE TO MTOOH He AOKA3HBAET OTCYTCTBUE
Y 4CNOBCKA AywW, Ayxa Wnu acTpanuo-
ro Tena, Ho, Bpoae 6w, 6onee He gena-
eT UX HeobxoauMbIMK AN 06 BACHEHUA
OBE.

Bnpouem, Kaxercs, 3fecs nNoagMe-
HSIIOT NPHLKHY K cneacTere. W nonyyeH-
Haa unnio3na OBE — He ofBsa3atenbHo
"10 camoe OBE", Npocto yueHsle nuw-
HUWIA pa3 yOeaunuck B npuoputeTe ans
YeNoBeKa 3pUIeNibHOR nHpopMmaummn —
npy “"KOHGNUKTE" AaHHbIX CO3HaHue
OTAQET NPUOPUTET TOMY, HTO Mbl BUAWM
WY AYMEEM — HTO Mbl BUAMM. CKENnTUKK
Xe HeBe3oCHOBATeNLHO CYMTAKT 3TH
3KCNEPUMEHT b BCEMO NUWE ONBITAMK MO
CaMOBHYLIEHWIO. KTC Mpag — MNOKaXyT
panulichwKe ucenegosalmg. Bee-Takn
X0Tenocb 6wl NPOSCHUTL, Kakum obpa-
30M, K NPUMEPY, HaXOAWBLUAACA BO
BPEMA Onepauumn HeCKOAbKo HacoB Bez
COBHAHWUA NAUMEHTKE 3HAET, 4YTO Aenan g
3TO BPEMA NEpPGOoHaN, HTO NPOUGXOAUNO
B APYIUX Nanartax u 41o y Xvpypra 6onen
Xenyaok... MoxeT, el v nokazanoce, oa
BOT CBMAETENbCKME NOoKalaHWA coBna-
L&, W Hechipoea, HadvHa ¢ 2008 T, 8
25 rocnuTtansx B pa3HeiX CTpaHax mupa
yyeHble OyayT NeKaTk OTBETbE HA BONPOC
O TOM, KaK OQYHKLWOHWPRYIOT KNETKW
FONOBHOIO MO3ra (MaATepUanucTbl CuUU-
TaloT, YTO OHW OTBEHAIOT 3a BCE) B yono-
BUSIX, KOrAa OPraHuaM 6N30K K CMEpPT
[9].

BoT 1 Mbl B cnepyiowmii pas Gonee
FAY6OKO NOFPY3UMGCA B HENO3HEHHOS
BMECTE C Y'IEHEIMU, UCCNEAOBATENSIMA U
BHTY3MACTAMW.
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HALWWA KOHCYJN1bTALUA

BE3IONERB C. Aomo¢doH. — Paauo,
2001, N2 5, ¢, 30, 31, 38.

NeyaTHbie NNATHL.

YepTexy BOZMOXHBIX BapyaHToR nnat
BUYTPEIHErO W HIARYXIOTo BAOKOB AOMO-
¢oHA V306paXeHbl COOTBETCTBEHHO Ha
puc. 1 1 2. Ha HWX pasMeleHs! BCe aeTa-
N1, KpOME OUHAMWUHECKUMX Fonoeok BAT,
BA2, kHonok SB1—SB3, nepemenHoro
pezunctopa R20 1 ceetoamoga HL1. [natu
paccunTaHe Ha NPUMEHEHWe NoCTo-
SHHBIX pe3rncTopoB MJTT, NoACTRPOEYHOID
ClN3-19a, KepamMU4eCcKnX KOHOEHCaTOpOoB
K10-17 {Ch, C14) u KM (C3, C8, C8, C10,
C15, C16, C18, C19, C21), OKCUOHLIX
cepun TK GrpMet Jamicon {OCTaneHbie) 1
crabunutpoHa KC133A B MUHUATIOPHOM
CTEKNSHHOM Kopnyce. PeaucTtop R25 MOH-
TURPYIKT Hap KongeucaTopom C14. He
NOKa3aHHLIM Ha CXEME BHYTREHHEro Bnaka
Kotigeticatop C24 — GAOKUPOBONIILIN B
Lenu nuTaHust MUKpocxemel DD1, ero
BHBOAR NPUNAUBAIOT K KPYIMuIM NAoLuaa-
KaM Ha CTOPOHE NMENHATHBLIX MPOBOAHWKOB.
N3-3a HEnOCTATKA MECTa Ha uepTeXe NnaThl
371010 £510Ka anpeca OTBePCTUA, B KOTOpLIe
BravBaloT MNPOBOAA, COSAMHAKLLME ee C
KOHTaKTamMW KHOMDYHEIX NepeKnoyaTenei
SB1 1 SB2, ykaszaHu cokpalleHHo {6e3 OykB
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MPUYKO B. ABTOMAT yNpasneHns oc-
BeLUsHeM. — Paauo, 2008, Ne 3, ¢. 37.

Puc. 2

MNeyaTHas nnarta.

ABTOMaT MOXHO CMOHTMPOBaTbL Ha
NevyaTHoON NNare, UaroTOBNEHHOM NO Yep-
TEXy, NpeacTaBnNeHHoOMyY Ha puc, 3. Ha
HEll pasMelteHbl BCe AeTanu, Kpowne

(R16), KepamMuuyecKkuX KOHAEHCATOPOR
K10-17 (C1—C5, C7) v OKCUAHEIX cepun
IK  ®upmMel  Jamicon  (QCTansHe@).
BuInpamuTensHuii MocT VD6 — KLI405A.

LWNAK C. YM34 mowHocTee 300 Bt
€ MansiMM McKaxenuamun. — Paauo,
2009, Ne 1,c. 13—16.

AopatoTka ycnwnutens.

JAna NOBHILEHWA HAAEXHOCTU paboThl
¥YM3Y Ha makcumanoHOW MOLLUHOCTH B
BHIXOAHOM KaCKafle BMECTO TPaHIUCTOPOB
IRG4PC30W pekomeHOoyeTCH MCNONL3O-
BaT: IRGP50B60PD.

NEYKWH A. "Cepaue c Spurnnuas-
TOM”, — Paagua, 2009, Ne 1, ¢, 52,

3amena TpaHancTopa.

Nonegoi Tpanavctop BS170F moxHO
3aMeHNTL oTe4eCcTBEHHBEIM cepuin K505,
OflHAKO Y HEroc WHasa LOKONEBKA, 4TO
) ICOBXOAUMO YHECTL NPK MoMTaxe, Buieon
€0 UCTOKA (NEPBLIW CNEBa, €CNN Pacrono-
XKUTh TPAHNCTOP BHIEOJAMU BHUS W CTO-
POHOI MapKWPOBKM K cebe) cnepyeT Bcra-
BYTb B OTBEPCTUE HA NNaTe, NOMEYEHHOEe
Ha puc. 2 B ctatke OykBOii "M”, BHBON
3aTBOpa (TPETUIA) — B OTREpCTUE C BYKROIN
“3", a cToKa (BTOPOW}) — WUIOTHYTL Tak,
4roObl OH NMonan B oTBEpCTHE C OYKBOW "C”.

OBFPATUTE BHMMARUE

LUTTAK C. YM3Y mowurocTsio 300 Br
€ MansiMu ucKaxeHnamu. — Papuvo,
2009, Ne 1, c. 13—16(pepaxrop— A. Co-
KOnos).
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dotoauona VD1, potoTpaHzucTopa VT1,
nanyyaowero auoaa VD2 v tpaHancTopa

VT6. MNnata paccuvTaHa Ha NpUMEHEHWE
NOCTOAHRKIX  peancTopcr MNT  noa-
cTpoeyHblx Cl3-19a (R1, R3} n Cr4-1

HominansHoe ConpoTUBICHUE pesn-
cropa A20 — 1 KOM, MOWHOCTE Paccen-
HUsT — 2 BT,

Pepakrcp — B. Mponoe, rpaditka — B. Pponos



