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Mwukpockon P. 'yka (1663 r.)

Mukpockon -
0e3 NMH3 -

C. JWI.I.IKOBCKI/IVI,
r. MockBa

Mukpockon

C. Nywkosckoro (2008r.)

ABTOp CcTatbM — OEBATUJIETHUN LWKOJIbHUK, KO-
TOopbiii 3aHMMaeTca B nabopartopun 'Pagunoanek-
TpoHuka J[loMa Hay4YHO-TEXHUYECKOro TBOpue-
ctBa monogexun (OHTTM) r. Mockebl. PykoBo-
AnT 3Toih naboparopueinr Haranua dpayapaosHa
MNepwwuHa. Ha npoxoauewenn MockoBcKoi olLe-
ropoackon Hay4yHO-NMpPakKTu4eckom KoHdpepeH-
umm yyawmxca 'Paguno — MNMouck 2007 Ceprein
NpPoAEeMOHCTPUPOBasN MUKPOCKoN 6e3 JINH3, peyb
0 KOTOPOM NOMAET B NpeasiaraeMom crarTbe.

(cMm. cTaTtblo Ha c. 48)

DparmeHT LWNunsa 3aaHns
MIY M. JlomoHocoBa

(na poTonneHke nzobpa-
»xeHue 3aHumaet 0,5 mm).

doTorpadus KoOXuULLbI
penyaroro nyka.

50...60

doTorpacdpus HUTH
noa, MMKpPOCKONOM
C. 1 wkoBcKoro
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. : AKCA201 pxc-1202
’ OBbO BCEX MOLEJISAX N NOAPOBHEE HA AM-3003

\ ATK-2021

LWU®POBbLIE LCR-METPbI i1\ AKTAKOM®

nogpo6Ho Ha www.aktakom.ru

AM-3001@©@ AM-3003
+ YacToTa usmepenwi 100 Iy, « Emkocts 0,1 n®...10 m®
120 T, 1 KMy, 10 kM, 100 KMy * npyktusHocTs 0,1 MKTH...1 kI

<R+Q: R 0,0001 Om...2000 MOM = Conpotuenenue 1 MOM...10 MOM
= TaHrexc yrma noteps: 0,0001...999

Q 0,00001...50
L+Q: L 0,0001 MkTH...99999 [H « lo6potHoctb 0,001...999
Q 0,0001...50 = Yron noteps: +90°
C+D: C 0,0001 n®...99999 Mk® AM-3004
D 0,00001...10

« NHpyktuHocTs 0,1 MkIH...10000 MH
« EmkocTb 0,01 n®...10 m®
- ConpoTuenenue 0,001 Om...10 MOm

AM-3005 ~ JIVYLUAS LIEHA!

» lamepetue: « YiepxaHue nokasaHuit
MHAYKTUBHOCTW 1 MKIH...20 [H  « 3anuck min ¥ Max 3Ha4eHuiA

C+R: C 0,0001 nd...99999 mk®
R 0,00001...99999 kOm

www.eliks.ru/pribory.htm

LUN®POBbLIE OCLUWUUIOIPA®DI

A[eranbHo Ha www.akiakom.ru
ACK-2034 i AKTAKOM® ACK-2028 N\ AKTAKOM®

» 2 KaHana
. « 2 KkaHana, nonoca nponyckaxus 20 My
. Hﬂggs:&gg:ﬂ??&"ﬁwza”ﬁm * Bckperusatis 100 M

» BepTukanbHas 4yBCTBUTENLHOCTL

5 mB/nen - 5 B/pen
« Bx. mneganc 1 MOM£3% 20 nd+3 nd
= Makc. Bx. Hanpsixenve 400 B

- BepTUkanbHas YyBCTBUTENBHOCTh

5 mB/gen - 5 B/gen
« Bx. umnepauc 1 MOm3% 20 nd+3 n®
« [lnaroHans akpaxa 19 cm!

ACK-2150 / ACK-2025@ 1S A TAKOM®

« 2 KaHana « [lorpewHocTb +3 %
« Monoca nponyckanus 150/25 MIy = Bxopnoit umnegaxc 1 MOm/20 n®
« AL 8 6ut = flucnnei 5,7”

TOKOBBbIE KJIELY © AKTAKOM®

eLje 6onbiue npuéopos Ha www.eliks.ru
ATK-1001 @/ ATK-2021 @ f ATK-2001 / ATK-2040

emkocTu 1 nd...1000 mk®
conpotusnenus 0,1 Om...20 MOm
« [lposepka Anozos
« 3B8YKOBaA Npo3BOHKA

« Ycranoeka «0»
» WuTepdpeiic RS-232
« CopTMpOBKa 311€MEHTOB N0 AONYCKY

(0.1 %; 0,25 %; 0,5 %; 1 %; 5 %; 10 %; 20 %; 30 %)

= [epemerHbii Tok 0...60 A (ATK-1001),
0,01...200 A (ATK-2021), 0,1...400 A (ATK-2040),
0,1 MA...30 A (ATK-2001)

= MocTosHHbIN ToK 0,01...200 A
(ATK-2021), 0,1...400 A (ATK-2040),
1 mA...30 A (ATK-2001)

» [epementoe Hanpsxerue 0...400 B (ATK-1001), - MocTosiHHOe HanpskeHue

AHAJIU3ATOPbI CNEKTPA i\ RETAKDM®

Bce mogenu Ha www.eliks.ru

AKC-1201

NpuGop ABNAETCA HACANLHBIM HHCTPYMEHTOM [I18 HENbITAHNHRA, YCTaHOBKH 1 06CNY-
MHBAHHSA CTAYHOHAPHOTO H NOABHXHOIO TENEXOMMYHHKALHOHHOr 0 060PY/0BaHNHA

= BcTpoeHHbIn yacToTomep

« [locneposarensHoe CKAHUPOBAHWE MHTEpBana

4aCTOT C 3afaHHbIM LLAroMm » Cucrema QAMNY ans To4HOM
« Py4HOW, NOMCKOBbIA U KaHANbHBI HAaCTPOMKM U U3MEPEHNS 4aCTOTbI
BbIGOP PEXXMMOB CKaHMPOBaHUA * )KKW 192x192 To4KM

1 mB...600 B (ATK-2021),
0,1...400 B (ATK-2040/2001)

0,1 MB...600 B (ATK-2021),
0,1...400 B (ATK-2040/2001)

MYJIbLTUMETPbI i\ AKTAKOM-IWATSU

Bce Mopenu Ha www.eliks.ru

HOBEMWWE UW®POBLIE MYNTbBTUMETPbI
ABM-4400 / ABM-4401 / ABM-4402 / ABM-4403

« Pa3psfHoCTL MHAWKATOpa 5,5 « [1BoiAHOI gucnneit

Kanarbi 2 1 1 2

€O CBETOANOAHON NOACBETKON Noctosnnoe Hanpsxenme 1 mMxB...1000 B 1mkB...1000 B 0,1 mxB...1000 B 0.1 MxB...1000 B
MepemenHoe Hanpsxene 1 MKB...750 B 1mkB..750 B 1mB..750 B 1wmkB..750 B
Monoca yacror 15 y...100 «Tu 15 Ty...100 kly 15 MNy...300 My 15My...300 Ky
@ 06opynoBaHue BKRI4EHO B [0CPeECTp CPEACTB U3MEPEHUI
115211, Mockea, Kawmpckoe wocce, gom 57, kopnyc 5 «3JIUKC>»

Ten.: (495) 781 4969 (mHOrokaH.), 344 9765, 344 9766; cpakc 344 9810 E-mail: eliks-tm@eliks.ru www.eliks.ru
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NPEAYCUJIUTENIb-KOPPEKTOP
MUKPODAPAAOMETP
3JNIEKTPOHHbI NPEAOXPAHUTENb
YACbI CO CBETOBbIM 3P DEKTOM

Tupax xypHana «Paguo» N2 12 cgaH ans paccbinkuv nognucuvkam 04.12.2007 r.



PAOVUOAETANIN ON191 BAC!

ToproBo-NpOMBILLIIEHHBIR XOnavHr «HoBan» ocyuliecTenseT
MoCTaBky PajVOKOMIMOHEHTOB OTEYECTBEHHLIX U 3apYOexXHbIX
npon3BoamMTenei BCEM I0PUANHECKUM U PUBUHECKUM NULLAM B
ntobyio To4ky Poccum u CHIL

Y Hac Bbl BCTPETUTE BHUMATENILHOE U A00poXenaresnsHoe
OTHOLLIEHUE.

Camble pefkue KOMMOHEHTLE — TOXE Y Hac.

Aobpo noxanosame! Bydem sam ouets pads!.

www.nowel.ru.

Ten.: 223-70-98, 589-68-16.

* * *

Ona Bac, papuomoburtennm!

PAONOKOHCTPYKTOPbI Bcex Hanpasnexuit. Kopriycst s
P3A. PagnoanemMeHThl, MOHTaXHbiA UHCTPYMEHT 1 Matepuansi,
nuTepartypa, rotossle uagenus. IBM-koMnnekTyiowme.

Ot Bac — onnayeHHbii KOHBEPT 415 6ecnnaTHoro Kkarasnora.

426072, r. xesck, a/s 1333 PTL, "TpomeTein”

www.rtc-prometej.narod.ru

Ten./dakc (3412) 36-04-86, Ten. 22-60-07.

* * *

CnyTHukoBOE 060pyaOBaHnE—NOYTON!
www.sat-ru2005.narod.ru

3anBky Ha nonydeHue becnnaTHOro kartanora no aapecy:
632551, HoBocnbupckas obr., . Yynsim, a/s 40
HatHeHnkoBy EBreHuio.

* * *

BricbinaeM noyqTol 3anporpamMMupoBaHHbie No Baiuemy
3aKasy MUKpOKOHTponnepst 1 M3Y.

390028, Psizarb, a/s 8.

WWW. progm.nm.ru

®ponTos B. B., TuxasuHckuii B. O.
PerynupoBaHue TenekoMMyHUKaLMIA
B Poccum un ctpanax CHI: YuebHoe

. Opouren
B 0. Tw: o

'4y 1.:anue
Te - . MMYHBKAIHiL nocobue pnsi By3oB. — M.: lNopsuas
8 Pocenn n crpauax CHT nuHus—Tenekom, 2006. — 368 c., un.

ISBN 5-93517-300-X.

PaccMOTpeHbl COCTOSIHUE U TEHOEH-
LMW pasBuUTUSi HOPMATUBHON MpPaBOBOW
6a3bl TENEKOMMYHUKALMIA U BAMSHUE HA
Hee TexHonormyeckon pesonioumn. Mano-
XEHbE UCTOPYS POPMUPOBAHUSA N OCODEH-
HOCTU CUCTEMBI PENYSIMPOBaHUS TENEKOM-
MyHukaumn B Poccun n EBponeickmx
CTpaHax Ha4YuHas C 3MoXu coumanMama A0 HACTOSILLEr0 MOMEHTA.
Moka3aHa posib OCHOBHbIX BUAOB PEryIMPOBaHUS, TaKMX Kak: NALEH-
31pPOBaHUE JEATENBLHOCTU MO OKa3aHWUIO YCIYr CBA3W; perynupoBa-
HWE WCMONb30BAHWA PaAMOYaCTOTHOrO CrekTpa; pacrnpeneneHve
pecypca Hymepauun M TEXHUHECKOro perynupoBaHusi. Pac-
CMOTPEHb! BOMPOCH! 2AMUHUCTPATUBHOIO Haa3opa B obnacTtu Tene-
KOMMYHUKaLWI, KOTOpLIE nexart B OCHOBE AERTENbHOCTU OpraHoB
Hansopa B cdepe cessn. MpoaHanmanposaHbl 0COBEHHOCTU UC-
Nnosib30BaHWs PaaMOHacTOTHOrO crnekTpa B Poccuu, HanpasneH-
HOCTb PErYNATUBHOIO MEXaHW3Ma 1 ero 3dPekTUBHOCTL f1st obec-
MeveHnsi BHEAPEHUS HOBLIX TEXHONOMUIA PaAYOCBSA3U 1 BELLAHUS.
PaccMoTpeHbl QyHKUMKM OpraHoB perynvpoBannsi, ocobeHHOCTH
B3aUMOLEVCTBUS ONEPATOPOB U OPraHOB PErynUpPOBaHNUS U camMn
npouenyps perynuposaHus B Poccum, ctpasax EC u CHI. B npurio-
KEHUAX KHUMA NPUBENEHB!: Hanbornee BaxHbIe AOKYMEHTL! peryns-
TUBHOM 6a3bl TENEKOMMYHUKALMIA U TEPMUHOSIOTUS, UCTIONb3yeMast
B XOAE PELLEHUSi BOMPOCOB PEryrvpoBaHUs Oneparopckor Oesi-
TENBLHOCTU U UCTIONB30BaHUM PAMOYACTOTHOIO CreKkTpa.

[ns cneumanucToB No NPaBoBLIM BOMPOCaM PErynnpoBaHus
onepaTopcKoi AeATeNsHOCTU B 06BnacTu CBA3U, IOPUCTOB, Hayu-
HbiX PabOTHUKOB, CTYIEHTOB U aCMUPAHTOB.

l a”T,

M RA 14-5 MEXA /HAPOAHAS ~TIFLAAIVIPOBAHHAS BHCTABKA
N U3MEPUTEABHOW TEXHUKK U ABTOMATUK  "MEPA*
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B TPYBONPO M TPAHCHOPTE
HEPA3PYLLAIOLL KOHTPOAbDL
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“Radio” is monthly publication on audio, video,
computers, home electronics and telecommunication

YYPEAUTENb U USOATENL: PEAAKUNSA XYPHANA «PAOUO»
3apervcTpupoBaH Komutetom P® no nevatn 21 mapta 1995r

PerucTpaumnonHblii Ne 01331

nasHbii pepaxrop 0. N. KPLIOB

PepakuvoHHas Konnervs:

B. N. BEPIOTUH, A. B. TOJTBILLKO, A. C. XYPABJIEB, b. C. UBAHOB,

E. A. KAPHAYXOB (OTB. CEKPETAPb), C. H. KOMAPOB, A. H. KOPOTOHOLLIKO,
B. I MAKOBEEB, C. 1. MULLEHKOB, A. J1. MCTUCIABCKUI, A. H. NONOB,
B. I CTENAHOB (MEPBbIA 3AM. M. PEAAKTOPA), P. P. TOMAC, 8. B. ®POJI0B,
B. K. YYOHOB (3AM. 1. PELAKTOPA) .

Boinyckatowme peaaktopbi: A. C. JONTUN, B. K. HYHOB

Bepcrka: E. A. TEPACUMOBA
Koppextop: T. A. BACUJILEBA

Appec pepakuum:

107045, Mockea, CenvBepcToB nep., 10

Ten.: (495) 607-31-18. dakc: (495) 608-77-13
E-mail: ref@radio.ru

Ipynna pa6oTel ¢ nucbmamu — (495) 607-08-48

Orpen pexnambl — (495) 608-99-45, e-mail: advert@radio.ru
PacnpocrtpaHeHue — (495) 608-81-79; e-mail: sale@radio.ru
Mopnucka v npopaxa — (495) 607-77-28

Byxrantepus — (495) 607-87-39

Hawm nnatexHbie peKBU3UTDI:

nonyyatens — 3A0 "XypHan “Paguo”, UHH 7708023424,

p/cuy. 40702810438090103159 B Mewwaxckom OCB Ne 7811, r. Mocksa
Bank nonyyarens — CéepbaHk Poccum, r. Mocksa

kopp. cyet 30101810400000000225 BUK 044525225

Moanncano k neyaty 19.12.2007 r. dopmMaT 84x108/16. Nevats odceTHas.
O6bemM 8 dua. ney. n., 4 6ym. n., 10,5 y4.-u3p. n.

B po3Hnuy — ueHa foroBopHas
MoanucHoi MHaeKC:
no katanory «Pocneyatn» — 70772;
no karanory Ynpasneuuns ¢peaepansHoi NOYTOBON cBA3n — 89032.

3a copepxanve pexnamHoro o6bABNEHUR OTBETCTBEHHOCTbL HECET
peknamopatens.

3a OpUruHanbLHOCTL M COAEPXAHUE CTATbWM OTBETCTBEHHOCTHL HECET aBTop.

Pepakuusi He HECET OTBETCTBEHHOCTM 3@ BO3MOXHbIE HEraTUBHbIE NOCNEACT-
BUSI UCNONBL30BAHWA ONYBNUKOBaHHLIX MaTEPUANOB, HO NPUHUMAET MEPH NO NC-
KITIOYEHMIO OLIMBOK M ONeYaTok.

B cnyuae npvema pykonucy k nybrmkaumm pepakums cTasut o6 3Tom B n3se-
CTHOCTbL aBTopa. Mpy 3TOM pefakumsi Nony4YaeT UCKIIOYUTENBHOE NPABO Ha pac-
NPOCTPaHEHUE NPUHATOrO NPOM3BEAEHWSA, BKIOYAA €ro Nybnukaunm B XypHane
«Pafino», Ha UHTEPHET-CTPaHULax XypHana, CD nnu nHsim 06pasom.

ABTOPCKOE BO3HArpaxaeHve (roHopap) BLINNA4YMBAETCA B TEYEHUE OQHOIO
MECSUA Nnocne Nnepeow NyGnukauuu B pa3mepe, onpefenfseMoM BHYTPEHHUM
CNPaBOYHUKOM TapugpoB.

Mo ncTeveHun opgHOro ropa ¢ MOMeHTa NEPBOi Nybnukauun asTop umeet
npaeso ony6nMKoBaThL aBTOPCKWIA BapUaHT CBOErO NPOM3BEAEHUA B PYIrOM MeC-
Te 6e3 NpeaABapUTENBHOrO NUCLMEHHOTO COrNAacusA peaakLum.

B nepenucky pefiakums He BCTynaeT. PyKONWCKY He PELIEH3UPYIOTCA U HE BO3-
BpAaLLATCA.

© Paano®, 1924—2008. BocnponsseneHve MaTepuarnos XxypHana «Pagmuo»,
WUX KOMMEPYECKOE MCNONL30BaHNE B NIOOOM BUAE, NOAHOCTHLIO MAKN YACTUYHO,
AONYCKAEeTCs TONbKO C NMCBMEHHOTO Pa3peLUEHWA PenakLmm.

Ortnevararo B 000 «M Mepma-Npecca», 127137, Mocksa, yn. «[paepbi»,
A. 24, ctp. 1. 3ak. 73222.

\ P 4 KomnslotepHas ceTb pefakuumu xypHana «Pagno»

PN’y | HaxoomTcs Mo, 3aWUTON AHTMBUPYCHOM MpPOrpamMMbl
™1 DrWEB W. Janunosa.

\ Texnmdeckan nognepxka 000 «Canfl» (Cankr-Metep-

Byprckas aHTuBupycHas naboparopus U. Janmnosa).
1 I! 'A'] 3 . http://www.drweb.ru Ten.: (812) 294-6408

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

"PAO 0-2008"

xypHana. [psMO CKaxem, COonuaHblii BO3PAacT.
EcTtectBeHHO, 3a Takoe Bpemst Hen3BexXHb N3MEHEHNS.
ByayT OHM 1 Y HAC, XOTS U HE3HAYNTESNBHBIE.

BOT n nactynun 2008 rog — 84-1 rog U3gaHns Hawero

CHOBHOE — MepeMeHHbli 06beM XypHana, oH Byaer unu

64, unu 80 cTpaHuL,. TexHnueckas 4acTs (CTarTbu) B 06be-
M€ HE U3MEHUTCS, B CPEAHEM B HOMEpPE OHKM ByaAyT 3aHUMaTh
10,5 y4eTHO-U303aTENLCKOrO NIUCTA, Kak U BCce npollegiive
rogst. A BOT pekiaMHbili 650K CTAHET NEepEMEHHBIM, B 3aBU-
CUMOCTK OT KOHKPETHOWM cuTyauun. B cuny Tunorpadpcekoi
cneuudurkn obbemM xypHana LenecoobpasHo genatb kpar-
HbiM 16, NO3TOMY 1 NosiBATCS XypHarst 80-nonocHsie (C yBe-
JIM4EHHBLIM peKiamHbiM 6510koM) 1 64-nosiocHbie (CO CTaH-
[apTHLIM peknamHbiM 61okoM). TexHudeckas 4acTb, NoBTO-
PUMCSH, OCTAHETCS HEU3MEHHOW. B TedeHwe aByx net mbl
onpoboBanu 3TOT HEXWUTPLIA MPUEM, W OH HaCc YCTPOWII.
Jpyrux ckonbko-H1byas 3aMeTHbIX HOBLLECTB HE Npearona-
raetcs, ot pobpa nobpa He ULLyT.

HeMHoro 0 pacnpocTpaHeHun xypHana. [o cux nop,
HECMOTPS H2 MHOTOKPATHLIE PA3bSiICHEHUS, BLITYET MHe-
HUE, 4TO [OCTaBKOM XypHara YutaTensM 3aHMMaeTcs peaak-
uus. 1o He Tak. OTneyaraHHbIi B Tunorpadumn Tupax — a
3TO OECATKU ThICAY 3K3EMIMSPOB — MOCTYMNAaEeT pacnpocTpa-
HUTENAM, C KXKIObIM U3 KOTOPbIX pefakLus 3aKoHaeT foro-
BOP W ONfa4nBaeT ycryru rno OpraHusauuu noarucku u
OOCTaBKM XypHasia YvMTatensm. Yactb TMpaxa nocrynaeT B
PO3HM4HYIO Nponaxy. B pesynstare wirarenn B3aumMopei-
CTBYIOT C MOAMUCHBIMW areHTCTBamu 1 COLITOBbIMU PO3HUY-
HbIMU CETAMM.

I/IHorp,a BO3HUKaET HEOBXOOUMOCTL CBA3ATLCHA C pefaak-
Lueli No 06bINHOM NOYTE UNN MO 3NEKTPOHHOR. HecmoTps
Ha Pa3bACHEHUS, C 3NEKTPOHHOM NOYTON HEMASO MNyTaHuub!
Bo-nepBbix, Hawiy KOPPECTNOHAEHTH 3a4aCTyI0 HENPaBUINbHO
BbIOUPAIOT 3NEKTPOHHLIA aapec, BO-BTOPbLIX, UHOMAa Hanpa-
BNSIOT NUCbMAa Ha HECKOJIbKO afpecos. Eule pas HanommvHaem
npasunbHble aapeca: No BCeM BONPOCaM, CBA3AHHLIM C Mny0-
NMKaumnelr MartepuanoB, Hanpasfsite nuceMa Mo appecy
mail@radio.ru, onis KoHcynsTauuii No onybnMkoBaHHbLIM
cratbsim — consult@radio.ru, no Bonpocam o6Luero xapak-
Tepa — ref@radio.ru u no Bonpocam, BXOAALLUM B KOMMe-
TEHUMIO rnaBHoro peaaktopa, — editor@radio.ru. Otmetum,
4YTO HEKOTOPLIE HYUTATENU MbITAIOTCH NPOKOHCYLTUPOBATLCS
o BONPOCaM, AANEKO BIXOAALLMM 33 PaMKU CTaTbu, 334aBas
BOMPOCHL!I H2 YPOBHE HOBOW pa3paboTkn. 3TOro He CTOUT
npenatb. KoHcynsrauus — Beab He 6i0po fobpbiX yenyr U He
KOHCTpykTOpckoe Otopo. Ons obnerdyeHws “oTnasnueaHus”
BaLLIMX MUCEM B MOpPE crama obsi3aTensHo 3anosHAnTe CTpo-
Ky "Tema". 3neck XenaTenbHo yKasblBaTb HA3BaHUE CTaTbl U
HOMEp XypHana, B KOTOPOM oHa onybnukoBaHa (Hanpumep,
"Pagno 1-2008"). U3berarite 3aronoekoB Tuna "HyxHa
nomous”, "Mpowy nomous”, "OTBET Ha Balle NUCLMO” U T. M.,
Tak KakK Takme TeMbl O4EHb HacTO UCMOSL3YIOT NPU MACCOBbLIX
pacchbifikax cnamepb!.

Bpawasce ¢ NpocLboi NOMOYL B "OXMBEHUMK” KOH-

CTPYKLMWN, ONUCAHHOW B XypHare, 0b6s3arensHo Hanm-
LUMTE, BHECNW MK Bbl MO XO4Y AENa Kakue-nmbo N3aMeHeHusi B
aBTOPCKWUIA BapuaHT, Kakue rno TEM UMW UHBLIM MpUYUHaM
NPOK3BENNU 3aMEHbI, 4TO KOHKPETHO NbITANUChL caenartb AN
"OXMUBNEHUA" KOHCTPYKLUWN U 4TO NPY 3TOM NONyHanocs. Yem
nogpobHee U3noXeHsl BCE 3T MOMEHTH, TeM Gornblue
BEPOSATHOCTb, 4TO Bbl MOSYYUTE UMEHHO TOT OTBET, Ha KOTO-
Pblit paccynTLIBaETE.

Xenaem ycnexos B TBopyecrse!

Pepaxkuuns



60 neT co3paHuga TpaH3ucTopa.
Hayano npunmeHeHus
nOoJIynpoBOAHUKOB

B. MEPKYJIOB, r. MockBa

MonynpoBogHMKOBOE Hayano
paguo

MccnepoBaHnsiMu NOPOLLKOB M CMe-
Cen MatepuanoB, U3MEHSIOWUX COMpo-
TUBIIEHWE MNOA, BO3OENCTBUEM HA HUX
HanNpsXeHUsi, y4eHble n usobperarenun
Ha4Yanu 3aHMMaTbCH €lie B cepefvHe
XVIII Beka {10]. B 1833 r. wsepckuin
¢unauk M. C. Myuk (1804—1860) ckoH-
CTPYUPOBaN CTEKNAHHYIO TPYOKy C ABYMSt
BbLIBOA2MU, B KOTOPYIO NMOMELLAN NOpoLL-
Ku yrns, onosa, cynedupa pryTy.
3apsxeHHylo nenaeHckyto 6anky Myhk
paspsxan 4epe3 3Ty TpybKy Ha
cobcTBEHHOE Teno U Tak Gusnonoruye-
ckM "Ha cebe” NpoBepsn 3MeKTPoNpoBO-
AuMOCTe nopoLukoB. MyHK onpepenwurn,
4YTO MOCne BCTPSXUBAHUS COMPOTUBNE-
HUe nopolika B konbe BOCCTaHaBNUBa-
nocs. B 1866 r. Tpybky, 3anonHeHHylo
YrOJibHbIM MOPOLLKOM B CMECU C U305u-
pylOWMM  BELWECTBOM,  MNPUMEHUNU
OpaTbst Bapneit B AHrnun ans MonHuesa-
WnTH TenerpadHbIX MHUA.

Hauunnas ¢ 1890 r. ¢paHuysckuli ¢pu-
3uk 3. bpannu (1844—1940) ctan akcne-
PUMEHTUPOBATL C 3GOHUTOBOM N CTEKNSIH-
HOl TpyOkamu, 3anonHsasi UX Onuskamm
Meu, Xenesa, LMHKa, anioMuHmns u ap. Ha
Crerka yaMHEHHbIE BLIBOAL! MPOBOAOB U3
TpyOKUN U BKIIIOYEHHOrO NOCNeA0BaTenbHO
C Hel YyBCTBUTENBHOTO CTPENOYHOro
mHaukaropa bpannu npuHnman ckpoBbie
paspsabl OT 3MeKTPU3aLUOHHOW MaLLUHD!
unn BolpabarbiBatollen 3AC camovHaoyk-
umm KatyLiku Hemua . Pymkopoda (1803—
1877). B 1894 r. awrnuiickuii pusuk
O. Nlopx (1851—1940) HasBan "Tpybky
Bpannn” korepepom (ot nat. cohaerere —
cuennsaTbesi). OTKPLIThIA YY4EHBIMU MeXa-
HU3M CLEMNEHUsi OMUIIOK, YNYHLLEHUST KX
31eKTPONPOBOAMMOCTI  MO4,  BO3AEn-
CTBUEM 3MEKTPOMArHUTHBLIX KonebaHui
(SMK) He Halwen ynooBneTBOPUTENBHOMO
06bsicCHEHWS O CUX MNOp.

B uso6pereHHoMm B koHUe XIX Beka
paguonpUeEMHOM YCTPOUCTBE KOrepep
o6HapyxuBan cnabble WMNynNbCHO-MOAY-
NMpoBaHHble curHanel BY. AnbtepHaTusb!
emy He Owbino. MIMeBLuMEe OTHOWEHWE K
paavoTenerpadpum eBponenckue n amepu-
KaHCKIME YYEHBIE U HXEHEPD! BLIHYXAEHHO
MUPWIUCL C HEeAoCTaTkamMu Korepepa
(HeobxoguMoCTLIO "TpAcTU™ ero nocrne
NPOXOXAEHUR  KaXAOoro  UMMynbeca).
Hukomy 13 “ceeTnbix yMOB” ¢usnku m
3NEKTPOTEXHWKU B TO BPEMS HE NMPUXOAUIIO
B IOf1I0BY NPEANOXUTL HTO-HUOYAb NyyLuee.

A. C. Nonos —
Tpuxabl n3obperaresns pagnuo
Momorno oTkpeiTKe, caenanHoe 20 mas
1899 r. (ncTopuyecknii feHb!) accucTeH-

OxoHyaHue.
Havano cm. B "Paguo”, 2007, Ne 12

Tamu MNonosa — M. H. PuibkuHbimM (1864—
1948) n A. C. Tpouukum (1857—1918).
OHu nepBbiIMU yCrbiwanu TenerpadHbie
nocwbinku, npuxogsime no adupy. K Bos-

PewweHo 661110 CaMOCTOSATESNIbHO NPOBECTH
naboparopHsie paboTel No oTbopy mare-
pranoB B MOSyNpOBOOHUKOBLIE Mapsb,
3amensiiowue korepep u obecrneumBato-
Lme K TOMY Xe BblaeneHne curHanos 6e3
CYLECTBEHHOIO MaAeHust UX YPOBHS.
lMyteM un3ydeHus Gu3nMHecknx CBOUCTB
BELLECTB U 3KCNEPUMEHTUPOBaHUS BLINO
YCTaHOBIEHO, YTO B HAaUBOsbLLE) CTeNneHn
cnocobHOCTb K AETEKTUPOBAHWUIO MpPOSi-
BASIOT OTAENBHLIE KPUCTANNL! B COEAUHE-
HUK ¢ MeTasnnamn. KOHCTPYKTUBHO cove-
TaHue UHrpeameHToB Npuobpeno ¢gpopmy
KOHTAKTHO-TOYEYHOWU napsl B BUae
3a0CTPEHHOW METannu4eckoh Urosku,

Puc. 7|

MOXHOCTU Mpuema
"Ha cnyx” Moaynupo-
BaHHbiXx OMK Flonos
OTHECCS O4YEHb CEPb-
e3Ho. Emy Obinn
MOHATHBLI NEPCNeKTU-
Bbl, OTKPLIBAIOLUECSH
nepen paguonpu-
eMHOW  annaparty-
poii. Y pa3paboTaH-
HOIFO Ha OCHOBE OT-
KPbITWUS HOBOIO CKOH-
CTPYUPOBAHHOIO UM
"NpuemHuka genew”
yNpOCTUIIaCb CXEMA,
OHOBPEMEHHO BO3-
pocna YyBCTBUTESb-
HOCTb, COKpaTUIIUCh
rabapuTtel U Macca,
YMEHBLLUUNOCh 3HEP-
ronotpebnenve [11]. A

Mpuwenwee B
NpUEMHYI0 annapa-
TYpY 3BYKOBOC-
npon3BepeHune
CTano BTOPbIM BKa-
aom lornoea B n30-
bpeTtenne  paguo.
BmecTe ¢ Tem obHa-
PYXUBAIOLWMWIA BXO4-
Hble CUrHanst Kore-
pep ocTtancs. XoTs

r

£ |

"TpsAcTn” ero yxe
ObINO HE HyXHO. _
OnHako BHyTpeHHee Puc. 8
necoyHoe” 3anon-

HeHne Tpybku, Tpebyiouwee BepexHoro
OTHOLLEHUS K Npubopy, He cnocobcTBoBa-
10 ero BHLICOKOW HagexHocTu. [lonosa
TAKOW [EeTEeKTop He YOOBJETBOPSS.

COMPUKACAIOWENCA C Mano 4HacTbio

NoBepxHOCTY KpucTanna.
PaspaboTtanHbii B 1900 r. FonoebimM

[EeTeKTop nokasaH Ha puc. 7 (u3 ¢oH-

-
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CMOryT nNpereH[oBatTb Ha OAMH U3 NPU30B.

noB LleHTpanbHOro mMy3esi CBA3u UMEHU
A. C. Nonoea). Ox npeactaenser coboit
300HUTOBLIA LWIMHAP CO CTaNbHbiMU
Uronkamu BHYTPU, YNUPAKOWUMUCH B
HAaBUHYMBAIOWMECH YrosibHble 1waibsl,
3aKpbiBalOWMe  OTBEPCTUS  TPYOKW.
FepnerankynsapHbiA, TOXE LMnnHOpude-
CKWIA, BbICTYM Ha €ro KOpryce CnyxuT ans
OTBOAA KOHAEHCATa, BLINALAIOWEro rnpu
NnoHWXxeHun Ttemnepartypbi. Ha puc. 8
(Toxe n3 myses um. A. C. lNMonosa) nso-
OpaxeHbl CNpOEKTUPOBaHHbLIN nM300pe-
TareneM [OEeTeKTOpHbiA “Tene@OoHHbIN
npuemMHuK gernew” u Tpu BapuaHtTa ero
3CKU3HbIX CXeM. [pUEMHUKU C KOrepepoM
W KPUCTANNNHECKUM AETEKTOPOM C BbIXO-
[OM Ha ronoBHble TenedoHsb! 3anaTeHTo-
BaHol Obiiv MonoBusiM B Poccun u
HECKOJNbKMX eBponenckux crpaxax [11].
BHegpeHue nonynpoBOAHWKOBOIO KOH-
TaAKTHO-TOYEYHOIO AMo[a B annaparypy
adupHoro npuema crano Tpetsum 6osb-
wumM Bknagom lMonoBa B n3obperenve
pagvo.

MonoBy Takxe ObiNO OYEBUOHO, HTO
HOBbIE MPUEMHUKU CMOTYT BOCMNPOU3BO-
ouTb 1 peyb. U noatomy B 1903 r. BMmecTe
C npuexaBLinm 13 MockBb! K HEMY B acnu-
pauTel  C. 9. JivBlwMLEeM Ha OCHOBe
CO3[aHHON npuemMHo-nepeaaioLlen
CUCTEMBI OH MNpoBesN NpobHble TpaHCns-
umm ronocoBeix coobuwenun [12]. B
pagmoTtenedoHHol cTaHuun curHan BY
WCKPOBOr0 FeHepaTtopa MoAynvupoBanu
cocrasnsioweir 34 ot MukpodoHa.

B sinBape 1904 r. 6ecnpoBoaHyto nepe-
[ady pedn Ha paccTosHue 2 KM [EeMOH-
CTpupoBanu Ha TpetbeM Bcepoccuiickom
3NEKTPOTEXHUYECKOM Che3ae. MoXHO yka-
3atb, 4To B ¢pupme MARCONI COMPANY
HEOOXOAUMOCTL B nepefadax amnnuTyn-
HO-MOYNUPOBAHHBIX PEYLIO U MY3bIKOM
OMK ocosHanm nuws B 1915T., a Kk paspa-
60TKaM NpUCTyNUIK Ha OCHOBE NaMroBOK
TEXHUKW.

Nocnenosarenu Nonosa

YcneluHsie paboTbi pycCcKOro y4eHoro
NOABUIIN NPUYACTHLIX K paguoTenerpa-
¢duu u TenedoHUU NHXEHEPOB B APYrux
cTpaHax K peanu3auun CobBCTBEHHbIX
MOeN No CO3AaHMIO LETEKTOPOB, OTNU-
yJalowmxcs ot korepepa. flepBbiM OT-
KnukHyncs Mapkoru. B 1902 r. B ero
KOMNaHuu Obin NpepasioXxXeH BOBONbHO
CNOXHbIN "CTPYHHBLIN™ MarHUTHLIN OeTeK-
Top, PYHKUMOHMPYIOWMIA Bnarogaps Npo-
BOJIOKE, NMPOTArMBaeMoli, Kak B MarHUTO-
doHe, Mexay nonicamMu OByX MarHMTOB
co ckopocTbio 12,1 cm/c. 3HepruyHOMy
NpeanpUHUMATENIO yAanocb pa3mecTuTb
HECKONbKO TaKMX OETEKTOPOB Ha UTanb-
SIHCKUX MOPCKMX CyAax U Ha MNevasnbHO
n3BecTHOM BpuTtaHckom naiHepe "Tuta-
HUK". BcnepcTeune 6onblunx rabaputos u
Maccbl YHUKanbHOE MO0 Kypbe3HOCTU
YCTPOWCTBO HE MONy4nno pacnpocTpaHe-
HUSA.

HemHoro nogpobHee o cesAsu npu Kpy-
wenmn  "Tutanmka”. [Ouem 14 anpens
1912 r. npuemHas paguoannaparypa Ha
"TutaHuke” BbiWwna u3 CcTposi. 3a He-
CKOMIbKO 4YacOB [0 CTOSIKHOBEHUS C
aricbeprom (B 23 4 40 MUH) TEXHU4ECKME
Heypsauubl B paavopybke kopabns Obiiv
ycTpaxeHsl. B npouecce nprvema v nepe-
[adun Tenerpamm-obpatleHnii no okasa-
HWIO NMOMOLUY Naccaxmpam aneKkTpoMexa-

(1954

US Navy Crystal Set
1916
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[Pnc. 9

HUYECKUIA aeTekTop paboTan HopMarsibHO.
Ho nomewano Tujecnasve Mapkonu. Ha-
yuhaa ¢ 1904 r. MapkoHu HacTavBan Ha
BBEAEHUN B MEXAYHAPOAHYID MNpPaKTUKy
paspabotaHHOro UM curkana 6encrTeuvs
CQD. B 1906 r. Mopckas koHdepeHLus B
beprnune (Fepmanus) npennoxuna 6onee
NPOCTOW N NOHATHBLIA MOPCKUM paancTam
(1 He Tonbko uM) curHan SOS. OpgHako Ha
BCEX MNNaBCPeOCTBax, OCHALLEHHbIX
npyeMHo-nepepaowen texHnkon MAR-
CONY COMPANY, paguctoB 0b6si3biBanu
opueHtuposaTtses Ha CQD.

Korga "TuTanHuk” Hayan TOHYTb, B
3apup nepepasann curhan  CQD.
Haxopsiwmecs B ATNaHTUHECKOM OKeaHe
CyAa He MOHANN ero rmaBHOro CMbICNA.
Pa3bsicHEHWE OHU MONy4unu OT paauno-
CTaHLUWN, PAcnosioXeHHON Ha aMepUKaH-
ckom Bepery [13]. Mocne 4ero ¢ npomea-
JIEHVEM HaxoOMBLUMICA 6nvxe BCero K
“Tutannky” (93 km) naiivep “Kapnatuns”
NnoBepHyn kK MecTy karactpodsl. Cnactn
yoanocs Mexnee nonoBuHsl (705) w3
COLLEeaLIMX UK BbINPLIFHYBLLMX 32 6opT
nogen. Yepea non4daca nocne Hadana
rnepenayn TPEBOXHbLIX CUMHANOB B 3¢pup
ctanu nepegaeats curHanst SOS n CQD
nooyepenHo. B mione 1912 r. Mapkohu
NPULLNOCL ONpaBabIBATLCA NEpen Crnef-
CTBUEM 33 HEY[AOBETBOPUTENLHYIO
nopady cwurHanos 0GepnctBus. Bonblue
MapkoHy He NpeTeHaoBan Ha aBTOPCTBO
B CUrHanNu3aLumn Ha Mope.

B Havane 1903 r. amepukaHckuii uHxe-
nHep P. ®eccenpen (1866—1932) npuay-
Man anekTponutudeckun petekrop [11].
HekoTopbie UCTOPUKU HAYKU CHUTAIOT, HTO
[0pOry eMy NMpOonoXu ApYron amepukaH-
ckuli uHxeHep-¢ouank cepbekoro npouc-
xoxgenus M. Nynun (1858—1935), npu-
CTYMUBLLMIKA K WU3YHEHMUIO XUAKOCTHOrO
petextopa B 1899 r. Cxoxwue no npuHLmny
LEUCTBUST 3NEKTPONIUTUYECKUE OETEKTO-
pbl, @ TaKXe TepMOAeTeKkTop paspabora-
Hbl BbIIU B FTEPMaHCKUX HRYHHbIX LIEHTPaXx.
Heckonbko neT XuOKoCTHblE OETEKTOPbI
Haxoaunn NPUMEHEHWe B PaaNOCBA3U, HO
NMOTOM U3-33 HEBBLICOKOW HAZEXHOCTU KX
nepecrany UCrnosL30BaTh. ‘

B 1906 r. amepuKaHCKuiAi uHXeHep
I Nukapp (1877—1956) u rexepan

Puc. 10

. AanByou (1842—1933) npepnoxunu
yCTaHaBnMBaTe B NMPUEMRYIO annaparypy
KpUCTann4eckme AEeTeKTopbl H2 OCHOBE
KpPEMHUSi u kapbopyHAa COOTBETCTBEHHO.
B nocnepytowme rogst Bo Bcex paspabort-
Kax CepuiHOW pajmoannapartypbi npeg-
NouTEHWE OTAABaNM KOHTAKTHO-TO4EHHbIM
puogam. MHTepecHble onncaHusi pasHbiX
BbINPAMUTENLHLIX NpUbopoB, pa3pabo-
TaHHbIX )19 TEXHUKU CBSi3W B Ha4asne npo-
LUAOro CTONETUsi, MOXHO Hautu B [14].
BHewHui BUAO, U CXEMY aMEPUKaHCKOro
(CLWLA) apmeiickoro pagmonpueMHuka
obpasua 1916 r. ¢ nerekTopom [daHByan
MOXHO BugeTe Ha puc. 9 (U3 $poHOoB
Myses paguo u paguonoburtenscraa
nmenn 3. T. Kperkens).



] Puc. 11

K nawany 1920-x rofioB KOHTaKTHO-
TOYEYHBI KPUCTANNIMYMECKUIA [OETEKTOP
npuobpen koHdurypaumio yHubuumpo-
BaHHOW LUTEencesnsHOW BCTaBku (puc. 10)
¥ B TakOM BUZIE MOMy4MN NOBCEMECTHOE
npu3HaHve B CPeAEe NPOU3BOAUTENEWN
cepuviiHON annapatypbl ¥ paguoniobure-
nen. C Tako UMEHHO BCTaBKOM NI NOXO0-
el Ha Hee B Poccum cepuitHo Bbinyckanu
[EeTeKTopHblIn NnpueMHuk M-2 (puc. 11) u
Apyrve Mopenu.

Puc. 12]

B 1924 r. xypHan "Pagvoniobutens”
BbICTYNAUST C MHTEPECHOW CXEMOW Camo-
OEeNbHOro [ETEKTOPHOro npuemHmnka 6e3
NEPEMEHHOrO KOHAEHcaTopa, Npueen
ONUCaHUE €ro KOHCTPYKUUU. ThiCAuM
3HTY3MaCTOB B KPYXKaX 1 Ha IOMY MNOBTO-
punn apantuposanHyto B Huxeropoa-
ckou pagmonaboparopum (HPJ1) Mopens
[15].

B 1922—1925 rr. B HPJ1 ¢ nonynpo-
BOAHUKAMW 3KCMEPUMEHTUPOBAN Tanah-
TnuBbi camoyuka O. B. Jlocee (1903—
1944). Nomnmo cnocobHOCTU K AeTeKTU-
POBAHWNIO, OH PACKPLI Y KPUCTANIOB pac-
NOJNIOXEHHOCTL K YCUNEHUIO UMW reHepu-
poBaHuio curHanoB. Ha ocHoBe BellecTsa
LMHKWTA OH CO3AaBasl pereHepaTuBHbIE
NPUEMHUKN "KPUCTaaMHLI" (COKP. OT KpuU-
CTanINYECKNA rETEPOARUH), FeHepaTophbl
BY. PabGoTtanu oHv Tak Xe yCneLHo, Kak u
aHanornyHble rNo Ha3Ha4YeHWIo YCTPOCTBa
Ha namnax (HO MeHee NPOAOIIKUTENBLHO U
cTabunbHo). Mo3xe y OTAenbHbIX Mosy-
NPOBOAHUKOB, HANPUMEP, B TOYKE COMpU-
KOCHOBEHUSt METasNnN4eCcKot WUrosiku €
Kpuctannom kapbopyHaa, oH 0BHapyxXun
CBEYEHUE, Mnocnyxuswee npoobpasom
ans Bypyuimx CBETOAVOLO0B.

OTtnuuutenshble paboTtel Monoaoro
¢uranka-aKcrneprMeHTaTopa 6binmM 3ame-
4eHbl, B TOM yucne 3a rpanvuen. fMoaxe
Nno pesynbTaraM BbIMONMHEHHbLIX BaXHbIX
TEM eMy, He UMEBLLEMY BhicLlero 06paso-
BaHus, GblI0 MPUCBOEHO 3BaHWME KaHOM-
fara TeExHUYecKux Hayk (puc. 12). [lo cux
nop He AaHO OOBLACHEHUW peHoMeHarb-
HbIM CMOCOOHOCTSM MOMYNPOBOAHUKOBBIX
KOHTaKTHbIX nap ("todek”, "cBedYeHnn”
JloceBa), OTKpbLITbIM yueHbiM. [lpea-
NnonaraeTcs, 4To, BapbUPYs OCTPUEM TOH-
KO Urofkyv N0 YYBCTBUTEJIbHLIM 30HAM
KpucTanna, emy yaaBanoCb HaxOAWUTb
OTAENBbHLIE MUKPOMNIIOWAAKN, UMUTUDYIO-
wwe TpaHancrop [7].

MopseneHve utoros

PazpabortaHHble 1 BnepBble U3roToB-
neHHble B caMoM Hauane XX Beka B
Poccun nepeHocHblie  MonynpoBOAHU-
KOBbIE pPamUONPUEMHUKK, 0BXxoasiumecs
6e3 Hatapei nuTaHus, ctanu cyasboHOC-
HbIM  nogapkoM ByayulemMy paguvo-
BewaHuio. MNpUTsxXeHne pagno LLNPoKue
Macchl NIOAE Havanu owywark B KOHLE
1910-x — naqane 1920-x rogos. UnTepec
K HEMY BO3pPOC eLle 6osiee ¢ NosBneHnem
manorabapuTHbIX M KaPMaHHbIX AETEKTOP-
HbIX NPUEMHUKOB, NO3BOJIMBLLUX ClyLLATb
paovonepenayqu "Ha xogy” u "B none".

Bonee nonyeeka OETEKTOPHLIN NPUEM-
HUK WCMOJHAN 0653aHHOCTU NpeaensHO
obneryeHHoOro cpefctea BOCMNpou3Bene-
HUWS BELLATENbHBLIX MPOrpamMMm, U HE TONBLKO
6NN3KUX, HO M yOANEHHBIX PaAMOCTaHUUNA.
lMpooBbpasom emy nocnyxun “TenedoH-
HbiA NpueMHuk aenelu” Fonoea. Jinwb K
KoHLly 1950-X rooB AETEKTOPHLIE NPUEM-
HUKW CTaJIM 3aMEHATLCH Ha TPaH3UCTOp-
Hbi€, FPOMKOroBOpsilLiMe, 6e3 ronoBHbLIX
TenedoHOB, HO C AUHAMUYECKMMU FOSIOB-
kamn, Gonee Taxennie n Tpebywowune
HatapenHoro NUTaHus.

B koHue 2006 r. amepukarckun (CLLA)
xypHan "Journal of Minerals, Metals and
Materials Society”, cneuvianuavpyiowmin-
Csi Ha MaTepuanoBefieHuu, onybnukosarni
cnucok 100 cambix U3BECTHBLIX COBLITUMN,
MOBMIUAIBLUMX Ha CTAHOBNEHWE HayKu O
marepuanax u TEXHUYECKUA Mporpecc
[16]. O6cyamTb CNUCOK U BbICKa3aTb CBOE
MHEHME ObiNo NPEIOXEHO BCEM Xenato-
wumM Hepes MHTepHeT. ThiCaYM NnonyyeH-
HbIX OT3bIBOB MO3BOSUMM "yXaTb" CNUCOK
0o "10 uzobpeTteHnin, KOTopsie NoTPACNU
mup” [17]. Ha nepBom mMecTte B cnucke
3Hauntcs "Mepuoandeckas cuctema
xumuyeckux anementos” . . Mewngene-
eBa (1834—1907), Ha Tpetbem (nocne
BbIMNNaBkK xenesa) — "TpaH3nucTopbl”.
JNaypeat Ho6enesckor npemun X. Ande-
poB B WHTepBblO [3] ckasan "npo Tpu
KPYMHEWULLINX TEXHOSNOMMYECKUX OTKPLITUS
XX Beka" n "OTKpbITME TpaH3ucropa”
TaKXe NoCTaBuIl Ha TPETLE MECTO (nocrne
aTOMHLIX HoM6bl 1 aHeprun). Ho BoT aBa-
xapl Fepont Coumanuctuyeckoro Tpyaa,
naypeart JleHnHsckon v pByx CranuHCKux
npemMuidi, KaBanep LWEeCTU OpLAEHOB
Nennna akapemuk  B. KotenbHukoB
(1908—2005) cuutan, 4TO "HUYEro Bax-
HEE paguo B TEXHUKE 3a MNocnegHue
100 net He BO3HMKNO" [18].
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UOCIII

B. XOXJ10B, nokrop TexH. Hayk, r. Mockea

Mpopomkas ny6nukauymno onucaHuh PyHKLUMOHaNbHbIX 610KOB
onHokpucTanbHoro npoueccopa UOCII, B 3aTom HoMepe nomeLwjeHa

crarbs O Aekofgepe LBeTHOCTH.

CprKl'ypHaﬂ cxeMa LBETOBOro [OEKO-
nepa npoueccopa npeacraBneHa Ha
puc. 1.

Ha Bxop nekoaepa nocTynaeT CurHan c
BbiXO4a cuUrHasa LBeTHOoCTU Broka Buibo-
pa BXOOHLIX BUOEOCUIHANOB, PacCMO-

cuctemst APY (petektopa LBETHOCTU).
UutepBan pabotbl cuctembt APY —
+6...-20 pb. B pexumax npuema curHa-
noe NTSC u PAL paspsig ACL yctanaenu-
BatoT B 1. Flpy 3TOM BO3gencTBUE ynpa-
BJISIIOLLIErO Hanpsxeuus obecneynsBaet

Ecnv nepeBectu paspsig, BKC B 0,
BbiAENEHWE BCILILLKA HAYUHAETCH MOChe
€€ Havana, 4To NPUMEHSIIOT )1 PEXUMOB
NTSC-M u PAL. lMpwu ycraHoBke paspsaa
OSB B 1 pAMTENbHOCTbL BbLIOENEHHOMO
ydactka BCMbillKW PaCLUMPSIETCH 00
3,52 mkc.

Pasapspg ACL ynpaenset ycunurenem
curHana uBetHocTu. B pexunmax NTSC un
PAL 3TOT paspsg ycTaHaenuealotr B 1 U
cuctema APY pabotaeT. B pexume
SECAM ACL=0 u cuctema APY BbIkNIIO4E-
Ha. Mpy 3TOM NOCTOSRHHLIA pa3Max CUrHa-
na upeTHocTu B kaHasie SECAM obecne-
YUBAETCH aMIUTYAHbIM OrPaHNHUTENEM.

Janblue uens paseeTeaseTcs. Curnan
LBETHOCTM MOCTYNaeT Ha MoNoCOBOM
dunbtp gekopgepa NTSC/PAL 1 Ha punbTp
“knew"” gekopepa SECAM. Monocooi
GUnbTp OrpaHNYMBaET MoONIOCY curHana
LLBETHOCTU W MOA3B/SET KOMMOHEHTbI
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Tpexnoro paqee. OH copepxut MLUTB unn
LLBETOBYIO KOMIMOHEHTY B 3@aBUCUMOCTU OT
pexuma pasgenutensHoro uiastpa u
COCTOSIHUSt BXOAHOro KoMmyTaTtopa. Ecnin
pasgenurenbhbii GUNLTP BLIKIIOYEH, Ha
nekogep npuxogut MNUTB. Ha Bxope ne-
Kogepa BCerga BKIKYEH MOfOCOBOM
buneTp (Nonocoeo GUNLTP ONSE PEXuU-
moB NTSC v PAL unu ¢punetp “rnew” ais
pexuma SECAM). Ecnu npuHumaetcs
ctanpaptHeii  MUTB, aBToMaTtuudecku
aKTUBU3NPYETCS pas3fenuTenbHbIA rpe-
Genyarbii GunsTp. [nsi cUrHanoB HeECTaH-
paptHoro u SECAM dunsrpaums obecne-
YMBAETCHA MOJSIOCOBHIM  DUNETPOM U
PEXEKTOPHBLIM. 3TU PUNLTPLI, BKNIOYas
"knew", BHyTPEHHWE U HACTPauBalOTCs Ha
NPaBUMbHYIO HacTOTy MyTEM CpaBHEHUS
4acTOThl HACTPOWKK C 06Pa3LOBO YacTo-
TOI MuKpocxembt 24,576 My,

B nexogepe curHan uBeTHOCTU NPOXo-
onT yeunutens ¢ APY, koTopbit ynpa-
BNAETCH UMMyNbCamu, Crnyxawumu s
BbIAENEHNS BCMbILEK, W MOCTOSAHHLIM
HaNpsHXXEHWEM  YNpaBnsiioLEen  4acTu

|
1056-0, BKC=0 |

05B-0BKC1 |

105 A= ¥
I|OSB—1zBKL'»0 _|

|_0s8, BHC-1 ]

aBTOMaTu4eckoe MoAaepXaHue HOMU-
HaJIbHOIO pa3maxa CcurHana LBETHOCTU
npy KOTOPOM pasmax BCMbileK paBeH
300 mB.

JleTekTop BCMbIWEK YNPaBnAeTcs pas-
psinamu OSB 1 BKC. Kornpa OSB=BKC =1,
CTpobMpYIOLLME UMMYSIBCHI BCMLILLEK Bbi-
[ensiioT MUHUMaUbHBLIA y4aCTOK CUrHana
LUBETHOCTW [JIUTENBHOCTHIO 2,8 MKC U
BbiENEeHue BCMbILLKX HA4YMHAETCs 00 ee
Hayana, Kkak 370 NoKa3aHO Ha puc. 2.
Tako pexvM YMEHBLLUIAET BIIUKHUE 3XO
CUrHasnoB 1 onTumarneH ans GopcupoBaH-
Horo pexuma NTSC.

Puc. 2

curHana SipKoCTu, €Cnu Ha [eKoAep
nogax MUTB. MNonocoson ¢wunsTp aBTo-
martudecky (Bo Bpemsi 0bpaTHOro xopa
no nosio) HacTpauBaeTCs Ha LBETOBYIO
NoAHECYLLYIO C UCMONb30BaHUEM 0bpas-
LioBoW YacToTsl 24,576 Ml OT KBapLieBO-
ro resepartopa B 65oke Tenerekcra.
Nob6poTHoCTb dunbtpa 6nm3ka K Tpem,
rNo3TOMYy HETPYAHO ONpefenuTb ero rfno-
nocy nponyckanms AF no yposhio -3 ab:
AF = Fg/3 = 4,43 MI'u/3 = 1,14 Mi'u. Mpu
pabote rpebenyaroro ¢punsTpa U npu
rnoaadYe Ha AEKofep curHana LBeTHOCTU
(C) nonocoBoit punsTp MOXHO 060UTH,
3amkHyB Ktod K1. [ns 3T10ro AoCcTaroqHo
nepeBectn pa3psg CBPS B 1. Mpu atom
aBTOMATU4ECKU NoACTPanBaETCH U BpeMst
3a[1epXKK CUrHana spKocTU.

®unetp "knew” B kaHane SECAM
MMEET XapaKTepuCTuKy, 00paTHylO Xxapak-
Tepuctuke dunstpa BY npepgsickaxeHun
"anTuknew” B kogepe. Punbtp "knew”
NoAaBnsieT KOMIMOHEHTLI CUrHana sipKo-
CTW, ynyqiaeT GakTop Lyma U CHUXaeT
3aMeTHOCTb LBETOBOW MOAHECYLEN Ha



LBETOBbLIX MOMIAX C Masoi HaChILEHHO-
cTbio. OunbTp “Knew” umeer [obpoT-
HOCTb OkOno 16 ¥ monocy nponyckaHust
(268 «k'u), MHOrO MeHbLLYIO, Yem NONOCO-

BbIXOgHbIE CUrHanbl ¢ NEPEMHOXUTE-
neut PAL noctynaiot yepes kommyTaTop PS
B 610K 3afepXku, coepxatuii GunsTpbl
HY v oBe n1HWM 330€epPXKK Ha BPEMS CTPO-

BoW GuNbTP LUBETHOCTM B KaHalle KW, KOTOPbIE BLINOJIHEHbI MO TEXHOOrMK
NTSC/PAL KOMMYTUPYEMbIX KOHOEeHCATOpoB. B 6noke
331ePXKM B pexvime
N Tabnuuai pp f'l)pﬂMblepCVIrHa-
HaueHve paspsaa neiR-YunB -Yckna-
CM3/CM2CM11CMo Pexum pekogepa |Yactota| Mpumeuanus IbBATCH C U~
0 0 0 0 [PAL/NTSC/SECAM A Popeup. pexuM | Hanamu, 3apepxaH-
0 0 1 PAL/SECAM A Dopcup. PEXUM | HbIMK Ha CTPOKY, 4TO
0101 0 PAL A____|®opcup. pexuM |  oBecneuvBaeT no-
0 0 1 1 NTSC A dopcup. pexuM | faBrieHWe ucKaxe-
0 1 0 0 SECAM A dopeup. pexum | HUit - “anddepeH-
0 1 0 1 PAL/NTSC B Popeup. pexuM | umanbHana ¢asa”.
0 1 1 0 PAL B Popcup. pexum KomMyTaTtopsl
0 1 1 1 NTSC B Qopeup. pexum | BPS Ha BbIXOpax
1 0 0 0 |PAL/NTSC/SECAM| ABCD Pexum asTo JIUHUIA 334EPXKKU B
1 0 0 1 PAL/NTSC o] Qopevp. pexum | pexumax PAL  wn
1 0 1 0 PAL C ®opeup. pexum |  SECAM  ycTtaHoBne-
1 0 1 1 NTSC C Popeup. pexuM | Hbl B HWXKHEE NoJSo-
1 1 0 0 PAL/NTSC BCD Trinorma XeHue. B pexume
1 1 0 1 PAL/NTSC D dopevp. pexum | NTSC nemonynupo-
1 1 1 0 PAL D dopcup. pexum | BaHHble  CUrHanbl
11111711 NTSC D__ [®opcup. pexum | 06biNHO Hanpasns-
10TCA B 06X0 NUHWIA
Kpome nonocoBbix GpunbTpoB, OEKO-
[ep COAEPXUT AeMOOYNATOPLI (MepeMHO- Tabnuua 2
xutenn — ana curHanos NTSC v PAL n 3Havenvie pa3psaa Ono3HAHHLIN
yctpoitcteo PAMY — B kaHane SECAM), LBETOBOIH
YCTPOWCTBa 330€PXKV Ha CTPOky, popmu- | €D3 | €D2 | CD1 | CDO cranpapr
poBatens DDS 06pasyoBbix CUrHanos 0 0 0 0 Her userta
LBETOBOI MOAHECYLEWH [N PEXUMOB [0 | 0 | 0 | 1 | NTSC,vactora A"
NTSC v PAL n 6nok ASM, ynpasnsiowmit 0 0 1 0 PAL, qacrora A*
Aexkoaepom. 0 0 1 1 NTSC, vacTora B
Jekonep AekoovpyeT curHanbl BCEX 0 1 0 0 PAL, yacrora B*
W3BECTHbIX cTaHaapToB cuctem NTSC, 0 1 0 1 NTSC, yacrora C
PAL w SECAM. [Jexomep NTSC/PAL 0 1 1 0 PAL, yacrora C*
COAEPXUT BHYTPEHHWIA TaKTOBbIt reHe- 0 1 1 1 | NTSC, yactora D*
paTtop, KOTOpbIA HAaCTPoeH Ha Tpebye- 1 0 0 0 PAL, vactota D
MYI0 4aCTOTY U UCNONb3YET, KaK yXe 1 0 1 0 SECAM

6bI110 ykasaHo, curHan ot 06pa3uoBoro
reHepatopa B 6noke Tenetekcra. JTOT
reHepaTtop HasbiBailoT DISCO. Uudposas
cuctema PAMY obecneyvBaeT CUHXPO-
HU3auuio GopMUpyeMOr nogHecyulen
LBETOBbIMM BCNbILUKAMW BXOOQHOTO CUr-
Hana.

B 3sene DDS (npsimoit undpoBOIA CUH-
T€3aTop) POPMUPYIOTCA KOCUMHYCHaa (C
¢asoit 0°) u cuHycHas (¢ dasoit 90°)
COCTaBnsilOLLME CUrHana noOJHECYLEN.
Brnok DDS HacTpaviBaeTcsi Mo 4acToTe w
¢aze Ha 06pa3LoBbIvi curHan 24,576 My
undposoi netneit 0BpaTHOM CBA3MU, CO-
[epxatlein oaHopaspaaHbI curma-aenb-
Ta KoHBepTep (NpeobpasoBarens) u Lng-
POBOM GUNLTP.

CdopmMpoBaHHbIE KOMMNOHEHTHI LBE-
TOBOI NOAHECYLLEN NOCTYNAKT Ha BTOPLIE
BXOAbl AEMOAY/NNATOPOB (NepeMHOXUTE-
nen) curHanos B - Y u R ~ Y B pexume
NTSC. Ha nepBble Bxoabl AEMOAYNIATOPOB
nopaH curHan UBETHOCTH C BbIXOAa Nosio-
cosoro ¢puibtpa. Ha Bbixogax nepeMHo-
XKUTENEW BbIOENSIOTCA LBETOPA3HOCTHbLIE
CurHansl.

B pexvme PAL ¢pasa 06pasLoBoro cur-
Hana, npuxoasaLuero Ha aemoaynstop R -Y,
VHBEPTUPYETCS B KaXIO0W BTOPOI CTPOKe
uMnynecamu GOpMbl MEAHAP NONYCTPOY-
HOW uactotel H/2, ¢dopmupyembiMu B
3eeHe ASM. Mpu gemMooynsauMmu UBETOBLIX
BCbILEK 0BpasyioTCsi MMNYNbCHLIE CUr-
Hanb! IDN v IDP, koTopbie npoxoasT B 6510k
ASM u o06ecneunBaioT NpaBubHYO ¢asy
curHana H/2, 1. e. UBETOBYIO CUHXPOHU3a-
unio gekopepa B pexume PAL.

330€epXKW, ONsl 4ero KommyTtatoper BPS
NepeBOOSiTCA B BEPXHEE MOMOXEHWE.
OpHako pekopnep B pexvme NTSC mMoxHO
WCNoNMbL30BaTk U C paboTaLWMMK JIMHUS-
mu 3aaepxku. Mpu 3Tom obecneurBaercs
[ONONHUTENbHOE NOAABMEHUE COCTa-
BAISOLLMX CUrHana siIPKoCT U, TEM CaMbiM,
YMEHbLLEHWE NEPEKPECTHBIX UCKAKEHWIA.

B pexvme SECAM curHan uBeTHOCTU C
Bbixoga ¢unbTpa "Knew” 4epes amniv-
TYOHbI OrpaHUuuTEND NOAAH Ha AEMOAY-
naTop YM B Buae cuctembl QAMMY, koTo-
pasi ucnonb3yeT asa 06pa3LoBLIX CUrHa-
na. OguH 13 HUX oBecnevrBaeT HaCTPOM-
KY CUCTEMbI Ha HEOOXOOUMYIO 4acToTy
(06blyHO Ha 4,286 MU, COOTBETCTBYIO-
wyio cepeauHe AYX dunbtpa “knew”), a
BTOPOW WCNONbL3YEeTCs ANS MOJSyHEeHUs
TpebyeMoro pasmaxa BbIXOOHOIO CUrHa-
na. lerepoauH cuctembl DAMY kanu-
6pyeTcst B KaX40M WHTEPBANE ralweHus
no nonsim.

Oemopynatop SECAM  copepxut
YCTPOWCTBO LBETOBOW CUHXPOHM3aLUW,
dopmMmupyiollee U3 OEMOAYIMPOBAHHBIX
Benbiwek curdan IDS. OH nocTynaet B 610K
ASM, rge cvHXPOHU3VpPYET pPaboTy KOM-
myTaTopa H/2, HanpaeBnsiowero nony4eH-
Hble Ha BbIXOA€e AEMOAYNATOPa Yepenyto-
wuecst N0 cTpokam curHanbl R -Yu B -Y
Ha COOTBETCTBYIOWME BXOAL!I GNOKOB 3a-
nepxku. LUnHHble paspsasl SBOO, SBO1
MCNONbL3YIOT ANS NOACTPOIKY YPOBHS Yep-
HOro B ycwiutene curHana B -Y, uyto
Heobxoaumo ans obecnedveHus GanaHca
6enoro B pexume SECAM.

Jekooep UBETHOCTU B MUKPOCXEMeE
UOCIII moxeT pekogvpoBaTb, Kak yxe
yKa3aHo, CWUrHasnbl BCeX CYLUECTBYIOLUMX
LBETOBbLIX CTAHAAPTOB. YnpasneHve pe-
XUMOM ero paboTel NPOUCXOAUT 4Yepes
6nok ASM wuHHBIMKM pa3psgamu CMO—
CM3 T1ak, kak 310 nokasaHo B T1abn. 1.
Mpy 3TOM MCNONLIYIOTCH CcnepyLme
3Ha4YeHUs HacTOT LBETOBbIX NOAHECYLLUX,
KoTOpble 0603Ha4YeHbl B Tabnuvue 6yksamu
A B,CuD:

A —4,43361875 MI'y (cucrembl PAL —
B, G, I, NTSC 4,43, SECAM);

B — 3,582056 My (PAL-N);

C — 3,575911 Mru (PAL-M);

D — 3,579545 Ml (NTSC-M).

B ¢opcrpoBaHHOM pexuvme 610k ASM
nbitaeTcs 06ecneYnTb LUBETOBYIO CUHXPO-
HU3aUui0 B BbLIOPaHHOM pexume npu
COOTBETCTBYIOLLEM 3HaYE€HUW 4HacTOThbl
uBETOBOW nogHecyLuen. Ecnv 310 He yna-
eTcsi, [eKoAep CKaHUPYeT BCE BO3MOX-
Hble 4aCTOTbl LBETOBOW NOOHECYLUEWN.
3T0T Npouecc BbINOMHAETCH MOSIHOCTLIO
nporpaMMHo. B pexume "ABTO" 4acTOTbI
MeHsI0TCA B nopsaake A, B, C, D, B pexume
“TpuHopma™ — B, C, D. B ¢opcupoBaH-
HOM peXuMe YCTaHaBNMBAIOTCH 4acTOTbI
A, B, C v D B COOTBETCTBUM CO 3HA4YEHWNEM
paspsinos CM.

Ono3HaHHble CTaHaAPTbI UHOULMPYIOT-
ca paspanamu CDO—CD3 B cooTBETCTBUM
c Tabn. 2. 38e3004KO NOMEHEHbI PEXU-
Mbl, B KOTOpbIX pabotaer rpebeH4arsbiit
dbunsTp.

PepakTop — A. Muxaiinos, rpagmka — 0. AHapees

WHTEPHET-MATA3UH "AECCH”

Mpepnaraer:

— cobpaHHas, B Kopnyce, nnara
MUWKPONPOLECCOPHOrO MEeTannoncka-
Tens BM8042 — 1125 py6.

— nporpammatop EXTRA PIC —
650 py6.

— BHYTPUCXEMHbIV OTNaA4uK yCT-
poOUCTB Ha PIC-koHTpONnepax
MICD2-MC1 (aHanor MPLAB-ICD2) —
1600 py6.

— Habop "HacToromep 250 MIy™ —
490 py6.

— undpoBas wwKana TpaHc1Bepa —
750 py6.

— CD-Rom "SMD-2005. LiBeToBast
¥ kopoBas mapkupoBka SMD-komno-
HeHTOB" — 100 py6.

— Habop SMD pe3ucTopoB THNO-
pasmMepa 0805 u3z 170 HomuHanos Ot
0 Om po 10 MOm, +5 %, no 50 wr. kax-
poro — 850 pyb.

Bcerpa B npopaxe papuoTexHude-
ckue XypHansl, kHuru, CD, DVD, anb-
6omMbl cxeM, Habopbl aeTanen ang ca-
MOCTOSATENBHOW COOPKK, Kopnyca, pa-
avopertany, marepuwans u obopyao-
BaHWe ANs namnku.

http://www.dessy.ru

e-mail: post@dessy.ru .

107113, . Mocksa, a/s 10. "TMocwbin-
TOpr-.

Ten. (985) 366-87-86,

(495) 461-09-34.
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CxemoTexHuka npeobpa3oBartenei
DC/DC Bupeokamep, AMarHoCTuka

HEeUCnpaBHoOCTEN, PEMOHT

10. NETPOIMNABJIOBCKWH, r. Taranpor

Mpeobpa3oBaTtenn NOCTOSIHHOrO HaNPS)XeHHUSl, UCIOJb3yeMbie
B BUAeokaMepax, NpencraBnsiioT UHTepec, o MHeHUIo asTopa,
Ans noBTopeHusi paguonioburenamu. Ha Mukpocxemax, npume-
HEeHHbIX B HUX, MOXHO cOOpaTh UCTOYHUKH NUTAHUS OYEeHb Manbix
pa3smepoB. B nybnuxkyemoi crarbe Ha npumMepe BUREOKamMepbl

PANASONIC — NV-RX1EN astop

paccMaTrpuBaeT CXeMOTexXHUKY

yKka3aHHbix npeobpa3oBareneii, paccKa3biBaeT O NOHUCKE M YCTPaAHEHUN
B HUX HeUCnpaBHOCTEeH, AaeT PEeKOMEH[aL MU No 3aMeHe 3J1IeMEeHTOB

M U3roTOBJICHUIO TaAKUX y3J10B.

MNynbcHuie npeobpasosBateny Ha-

npspxeHus (koHBepTepsl) DC/DC Bu-
[EOKaMep XapakTepusylTcH  MasbiMu
rabaputamu, 60NbLUMM YMUCIIOM BbIXOAHbIX
BLICOKOCTaOMNbHBIX HAMPSHKEHWA, HO no-
BOJIbHO CINOXHOM cxeMoTexHukow. K umucny
3a4a4, peLaeMblx 3TMMK KOHBEpTEpamm,
KkpoMe coB6CTBEHHO GOPMUPOBaHWSA pas-
NINHHBIX MOCTOSIHHBIX MUTAIOLLMX HANPSKEe-
HUA ONA 3NEeKTPOHHbIX 6roKoB, MOTryT
OTHOCWTLCS: MONYYEHWUE PerynupyemMbix
Hanps>XeHwit 4N y310B aMeKTponpuBoaa
pBurateneit Bugeokamep, Cco3faHue
06pa3sLOBbIX CUTHAIOB 1A CUCTEM auar-
HOCTUKW HEMCNPABHOCTEN W HEKOTOpLIE
ppyrue. C uensio nonydeHust Mankix raa-

puToB pas3paboTyrky NPUMEHSIOT B
npeobpasoBarensx 6bicTpoAECTBYIOLLME
TPaH3UCTOPbl cpeaHei 1 6oNbLIoK MOoLL-
HOCTW, BO MHOrMX crydasx paboraiolive
6e3 TenNNOOTBOAOB, MUHUATIOPHbLIE TPaHC-
¢opmaTopbl Ha GEepPUTOBLIX raHTENEBUL-
HbIX MarHUTONPOBOAAX, UCNOMbL3YIOT pa-
604Me HaCcTOTbI B COTHAX KUorepL,.

Brnokv ynpaenenus GonblKMHCTBA
Mopenel BUaeoKamep OCHaLLEHb! CUCTE-
MaMu OuarHOCTUKM HEWCNPaBHOCTEN,
obecneyrBaioLLMK, B TOM 4UCNE, KOHT-
POfb HanWumsi U COOTBETCTBUS HOpME
OCHOBHbIX NUTAIOWKMX HanpspkeHwi. OT-
CYTCTBME NOCNEOHUX Ha Bbixoaax npeob-
pasosartenei DC/DC, kak npaewno, npu-

BOOUT K 6110KMpOBKEe paboTbl BUOEOKamMep
cyucTeMamMy OuarHOCTUKU HeUcnpaBHO-
CTeil U HEeBO3MOXHOCTM NpOBefeHWs
Takoit [OMarHOCTUKK TPaaULMOHHbIMU
meTofamu (6e3 UCNOML30BAHWSA TEXHUYE-
CKOW JOKYMEHTaLun 1 crneuuianmanpoBaH-
HO OCHacTKv AN KOHKPETHbIX Moaenewn
Bugeokamep). OpHako paauonioburenu
BMOJIHE peasibH0 MOryT PeMOHTUPOBaTb
HeucnpasHble npeobpasosarenu DC/DC
pROa Moaenein BuaeokamMep, UMes B pac-
MOPSXEHWUM NULUBb CXEMbl BKIHOHEHUS] Haw-
6onee pacnpoCTpaHEeHHLIX MUKPOCXEM,
MCNOJMb3YeMbIX B HUX.

OcHoBori npeobpasosareneir DC/DC,
KaK NpaBwIo, CNyXar CneuvannavpoBaH-
Hble MHOrOQYHKLMOHANBHBIE MUKPOCXE-
Mbl. [0 paHHLIM, UMEIOLMMCS B pacnopsi-
XEHWK aBTOpa, NPOU3BOAUTENV BUOEOKA-
Mep OTAAIT NPEANOYTEHNE MUKPOCXeMaM
Wb HECKOMbKUX "NONYNPOBOAHUKOBbLIX™
KOHUepHoB. MHdOopMauws 0 NpUMEHREMO-
cTM  MuKpocxeM npeobpasoBaTenei
DC/DC Bupeokamep VHS/S-VHS, VHS-
C/S-VHS-C, VIDEO-8/HI-8, BbinyLlEeHHbIX
B 90-€ rofbl, OCHOBHbIX MUPOBbLIX NPOU3-
BoauTenel npeacTasneHa B Tabnuue.

Kak BUOHO B HeW, OCHOBHLIE NPOW3BO-
LUTENY Takux MUKpOCXeM anis Hamwbonee
MacCOBbIX Mofiener BuaoeokaMep — Tpu
"NONynpoBOAHUKOBLIX" KOHLUEPHa, 4TO
HaBOOMT Ha ONpefeneHHbIe pasmbilune-
HUA, Beob BCE W3rOTOBUTENW NEpPEYunc-
NIEHHbLIX Bueokamep VMeKT coBCTBEH-
Hble NONYNPOBOAHUKOBLIE NPOU3BOACTBA.
MoOXHO NpeanonoXuTb, 4TO KayecTBEeH-
Hbl€ XapakTepUCTUK1 U HaJEeXHOCTb yKa-
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Muxpocxema Mogeneb
npeoGpasosarensn PVpME-ITOTORNTEI M BuaeoKkamepbl
GRUNDIG — LC115
BA9706K ROHM ("waumka” MATSUSHITA)
BAGTO06K ROHM HITACHI — VM7380/8300
BAO735KV ROHM HITACHI — VM645, E330
FA3621F FUJITSU JVC — AX21EG
MB3785APFV FUJITSU IVC — AX470
BAO705K ROHM PANASONIC — NV-S20E
PANASONIC — NV-RX1/117211
BA9706K ROHM 22/24/27/64/67, A3E, R50/55, V10
PANASONIC — NV-M3000/3300/
BA9703K ROHM 3500, M40, MB000/9500/
9900, MS4/5, AG455, DP200
TL1455C TEXAS INSTRUMENTS SAMSUNG — ;’57;‘;12”5' AS0I52/
T1a41 TEXAS INSTRUMENTS SAMSUNG — VP-A20121/22/23
SAMSUNG — VP-A30/31/33/34,
TL1466 TEXAS INSTRUMENTS L300/310/320/330/350/980
MB3799 FUJITSU SONY — CCD-FX280
SONY — CCD-TRB6/96/501/502/503/
SN104213PM TEXAS INSTRUMENTS fonbaCalce el

3aHHbIX MUKPOCXEM, BbIyCKaeMblX 3TUMU
drpMamMm, [OCTAaTOHHO BbICOKW. [encTeu-
TeNbHO, NPV A0BOMILHO GONbLIOM Yucne
0TKa30B camMux npeobpasoBaTtenen Muk-
POCXEMbI BLIXOOAT U3 CTPOA OYEHb PEAKO.
Mpuboper BA9703K (4 ponn. CLUA) un
BAQ706K (4,5 ponn.) umeiotcs B npaiic-
cTax psipa oTevyecTBeHHbIX GUpM, cne-
LManM3VPYIOLLUXCA Ha TOProBie 3NeKT-
POHHLIMW KOMNOHEHTaMW, U MOTyT ObiTb
WUCNOMb30BaHLl B MCTOYHUKAX NUTAHWUA
pas3nuyHoOro HasHavenusi. Mukpocxema
MB3785 6onee poporas (13 ponn.) u
pedviuutHan. Nepeuncnerdsie npubopbl

Q1001 SWREG 5v

dupmbl TEXAS INSTRUMENTS ewe 6onee
pedpuvuntHLl. Mukpocxembl pupmel ROHM
BA9703K n BA9706K ¢yHKUMOHNBHO
TOXOECTBEHHbI (UX LOKONEBKW COBNAa-
paiot). OpHako nepsas u3 HUX paccyuTa-
Ha Ha paboty oT Hanpsxenus 12...14 B,
BTOpasl — OT HanpskeHus 6...7 B.

3TN MUKPOCXEMbl NPUMEHSIIOT, KpoMe
NEPEYUCNEHHBIX, BO MHOIMMX AOECATKax
opyrux mMogenen supeokamep ¢upm
MATSUSHITA (PANASONIC), HITACHI,
GRUNDIG 1 ap. Ha ux ocHoBe BO3MOXHO
noctpoeHne 3aPp@exTUBHLIX MUHUATIOP-
HbIX NpeoBpasoBaTeneit HaNPSHKEHWS ANs

10 SUB SERVO)
—{H0REE > " Pkocess /

) 11002 1003 L100%

Il ; : " ——{TVFEV )10 EvF )
\ ey, o o | o, i,
P AR T e

b
Li0% <
T A
] L1012 '
AL [V.PB%GV > TOLUML CHRO )
L1015
ERROR VOLTAGE 3
(| meur rermmaLt 008 TOSYSTEM CTL
~N : LN
Qo3 L1007 L1008 SIREGIV ;Zig:fg:::/ S
= LA ! o[ REGIV > AUGIO
A Hd % < —-PROL‘ESS
—< L CI006 c010
ERROR VOLTAGE
INPUT TERMINAL 2
—+ g L6z
3 - mEp—— {CAPVM_» T0 U8 SERVO
SF - aws T
% C1027 GQRIOGT (TRI-WAVE » T0 SUB SERVO
== 4 L boos L1010
| > (TAM 7BV » TO PROCESS
= |, 5 61017 = R
Q1004 T L1011 S
WITCHING K —s—J—"""——{CaH=BV ) 70 PROCESS

AN 71001 D1007 2101022

ERROR VOLTAGE ™~

INPUT TERMINALS | ] | [ | IE]

paavoniobuTenbckux KOHCTpykuwit. Mo-
aToMy paccMoTpuM QYHKLMOHUPOBaHUE
Takux npubopoB B npeobpasoBarensx
Buaeokamep 6onee noppo6HoO.

Ha puc. 1 nokasaHa ynpolieHHas opu-
rMHanbHas CTPYKTypHaa cxema npeob-
pasoBaTenst U CBA3AHHLIX C HUM Y3MOB
CUCTEM YNPaBnEHUs 1 aBTOPEryNUpOBaHUst
Buaeokamepbl PANASONIC — NV-RX1EN.
OpHako BO MHOTMX Cnyyasx 3TOW CXeMbl
BMONMHE [OCTATONHO [ANs NPOBEOEHUN
[MarHOCTUKW HEMCNPABHOCTEN 1 PEMOHTA
Takux YCTPOWCTB. Ha3HauyeHus y3anos,
OCHOBHbIX LIENEN U BLIBOOOB MUKPOCXEM
AaHbl B OPUrMHanbHOM BUAE, MCNONb3ye-
MoM ¢upmoit MATSUSHITA (PANASONIC)
B TEXHWYECKOW AOKYMEHTauuu No BUOEO-
kamepaM. OcHoBHbIE abbpeBuaTypsl GyayT
pacwudpoBaHbl NO TEKCTY cTatbu. ITO
obneryuT aHanua cxem npeobpasoBareneit
DC/DC ppyrux mopener Buaeokamep,
npuyyeM He Tonbko Gupmbl MATSUSHITA.
MNapameTpbi OCUMNNOrpamMM CUrHaUI0B Ha
CcxemMe COOTBETCTBYIOT pexumy "Kamepa™
(pabota Ge3 kacceTsl UNK C KacCeTou B
pexume “Tlaysa”).

MepBrYHOE HanpsiXeHue NUTaHust OT
aKKyMY/IATOPOB (MUHUMaJIbHOE 3Ha4YeHWE
4,8 B) wnu ceteBoro apantepa (6...7 B,
NOREG) c¢ koHTaktoB 11—15 paswema
PS1001 6GarapeitHoro TepmuHana DC-
JACK nocTtynaeTt Ha BbiBO4 6 MUKPOCXEMbI
IC6002 B cucteme ynpaeneHus BUOEOMar-
HUTOOHHOW cekumm (SYSTEM CONTROL
SECTION). BuixopHoe HanpsixeHve cTabu-
nusatopa 3,2 B B muvkpocxeme 1C6002
NOCTOSIHHO NPUCYTCTBYET Ha BbiBoaax 13,
38, 117 ueHTpanbHOro MUKpoNpoLeccopa
IC6001, yem obecneunBaeTcs €ro 3anyck
B pabouyee cOCTosHUE (NP HaIV4MK Nep-
BUYHOIO HANPSHKEHUS! OH BCErAa akTUBK-
poBsaH). Mukpocxema IC6002 popmurpyeT
Takxe curHan RESET yctaHoBkvt B ucxop-
HO€ COCTOSIHME LIEHTPaNbHOrO NpPoLEeCCo-
pa IC6001, yepes Hee NpouCxoauT 3apsaa-
Ka IMTUEBOro aKKyMysiiTopa, NUTAIOLLEro
BUOEOKaMepy B OEXYPHOM pexume (B
3TOM PEXMME NOAAEPXUBAETCA X0/, 4acoB
npv NPONapaHuax NEPBUYHOIO Hanpshke-
HUS NUTaHUs).

Npeobpasosatens DC/DC Bkao4aeTcs
nopaqyer OTKPbLIBAIOWEro HanpsXeHus
BbICOKOro ypoBHs (3,2 B) ¢ BbiBoga 7
MuKponpoueccopa Ha 6a3y TpaHaucTopa
QR6007 (B 6a30BOM UEenV TpPaH3WUCTOpa
BCTPOEH PE3VCTOPHbI AENUTENb Hanps-
xeHus). MNocne 3TOro yepes OTKPbIThIN
kniod QR1001 nepeuyHOE HanpsKeHue
NPoOXoauT Ha BbIBOA 25 MUKPOCXEMbI
IC1001. B pesynsrare 3anyckaeTcsi BHyT-
PEeHHWI reHepaTop NUNoobpasHoro (Tpe-
yroneHoro) Hanpspkenus (TRI-WAVE OSC).
YacrtoTa reHepaunmn — okono 500 kl'u. Ee
3Ha4YeHWe OnpeaensieTcs €MKOCTbIO KOH-
peHcatopa C1027 v moxeT ObiTb 3aMeHe-
HO ero NogbopoM (4acTOTbl NOBTOPEHUNA
VMMNyNbCOB Ha OCLWIIONPaMMax CXeMbl
MMEIOT TO Xe 3Ha4eHue).

[eHepaTop TPEYronbHOr0 HanPSXeHUs
MCNOML30BaH 1R 3arnycka Tpex HesaBucu-
Mbix crabunuaaropos Hanpskerus — CH1,
CH2, CH3, Bxniouaiowmx B cebst reHeparopb,
ynpaensiemsie HanpsbkeHvem (VOLTAGE
CTL), LN komnapatopsl ¢ 6ydepHbimu Kac-
xapamu (PWM COMPARATOR & BUFFER) u
ycwnuteny curHanos owwubok (ERROR
AMP). Ctabunuaarop CH1 dpopmupyer LU
curqan OUT1 Ha BbiBoge 11 MuKpocxeMbl
IC1001. Curvan OOC IN1+ gnst crabunu3a-

11
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ASMH -cknAQ

-— MUKPOCXeMbl.  Bbi-
xogHoi WK cwurHan
yrpaBnsieT KIlO4YOM Ha
TpaHsuctope Q1004,
Harpy3ko KOTOpOro
CNYXUT UMNYNbCHbIN
TpaHcdopmaTop
T1001. HanpsokeHus
C €ero BTOPW4YHLIX

VIHTEPHET 06MOTOK BbINPAM-
nAKTCA  AMoaamu

“ D1006, D1007. Mony-

‘ YeHHbIEe NOCTOAHHLIE

/ - ™ HanpskeHus +18 B

Y K SR u -8 B uepes cra-

VCTA?CBO L

|4
]
T =
MTA

[ IS FE
TOpa NocTynaeT Ha BuiBOA, 30 MUKPOCXEMbI
(ERROR VOLTAGE INPUT TERMINAL 1).
BoixogHoit LW cyrHan ynpaensieT Kimo4om
Ha TpaHaucTtope Q1001, HarpyXeHHbIM Ha
UMINyNbCHbI  TpaHcdopmatop T1002
(BKMO4EHWE €ro 06MOTOK ByAEeT NokasaHo
Ha NPUHUMNUanbHOM cxeme Npeobpasosa-
Tens). UmnynbCHoe HanpsikeHue, popmu-
pyemoe obmoTkamu TpaHcdopmarTopa,
Buinpsimnsercs avopamu D1002, D1015.
MocTtosiHHOe HanpskeHne +5 8B uepes
crnaxwusaiowmit unetp L1002C 1003 npo-
XOAMT K "noTpebutensm” BUAEOKaMEPSI, K
KOTOPbLIM OTHOCSTCS y3€s BUaeouckaTenst
E.V.F. UNIT, kaHanbl naobpaxexust (LUML.
CHRO) v 3Byka (AUDIO), cuctembl ynpas-
NeHust u asToperynvpoBaHus (SYSTEM
CTL, SUB SERVO), kamepHbiii kaHan
(PROCESS) — uenv EVF5V,V.PB4,8 V, ST
4,8V, REG4,8 V.

Crabunusarop CH2 co3gaeT BbIXOQHOM
LN curnan OUT2 Ha BbiBOOE 9 MuKpocxe-
mbl IC1001. Curtan OOC IN2+ gnst ctabu-
n13aropa NOCTynaeT Ha BbiBOg 1 MUKPO-
cxembl. LLIU curHan ynpaensiet Ko4om Ha
TpaH3ucTopHo-auoaHou cbopke Q1003,
HarpyxeHHor Ha ppoccens L1007. lMo-
CTOsIHHAst COCTaBAAOLWAn BuIXOAHOro LN
curHana ¢ KOINeKTopa TpaH3ucTopa Bbl-
DENSETCA OBY3BEHHBIM CrIIaXXWBAOLLMM
dunsTpom L1007C1008L1008C1010. Mo-
CTOSIHHOE HanpsixeHve 3 B ¢ Hero npoxo-
[LWT B KaMepHbI KaHan, kaHanbl usobpa-
XEHUS| U 3BYKa, CUCTEMbI YNpaBlieHUst u
aBToperynvposanust (uenut REG 3V, S REG
3V, SS REG 3V).

Crabunusatop CH3 ¢opmupyeT Bbi-
xopHow LW curian OUT3 Ha BuiBOgE 15
mukpocxemel IC1001. CurHan OOC IN3+
ans ctabunmaaropa NpUxoauT Ha BbIBOL, 22

xupaowme GunbT-
pbl C1017L1010,
C1022L1011 nocTty-
naiwT B KamepHbii
kaHan (uenv CAM 18V,
CAM -8V). Bknioya-
ercs crabunusarop
CH3 nopaueit ¢ Bbl-
BOAA 2 MUKpOnpoLec-
copalC6001 curHana
ynpaBieHusi BbICO-
HHIMKATI - woro ypoBHa +3,2 B
o bl (CAM P. ON) Ha Bbi-
BOA, 23 MWKPOCXEMbI
IC1001. B pexume
BOCMNpOU3BeneHUs
3anviceit ctabunumaa-

TOp CH3 BLIK/IOYEH.

' Kpome  yanos,
obecneyunBaioLwmx
nUTaHve BUpeoKame-
pbl, B COCTaB npe-
o6pasosarens  BXO-
[AT 3/IeMEHTbI CUCTe-

-

Mbl aBToperynuposanus (CAP) Benyuuero
[Buvrarens BUaeomarHMTopOHHOM Cexunmn
Buaeokamepsl. K HAM OTHOCATCS KIHOY Ha
Tpanauctope Q1062 u crnaxvsaiowui
¢duneTp L1062C1064. BoixopHow LUN cur-
Han CUCTEMbl aBTOPEryNnUPOBaHUST BELY-
wero auratens (CAP SWON) ¢ BeiBoaa 1
mukponpoueccopa IC6001 ynpasnser
3TUM  KNIOYOM. [pOUHTErpupoBaHHbIk
curHan CAP VM nocrynaet obpatHo B
CUCTEMY aBTOPEry/iMpoBaHus Ha cybmo-
nynb SUB SERVO, obecneuuBas paboTty
BEAyLLEr0 [BUratefin Ha pasHbiX CKOpO-
CTAX NPOTSXKU NeHTbl. CKOpOCTb Bpalue-
HUS\ OBUratenst 3aBUCUT OT 3HAYEHWUSA
NOCTOAIHHOro HanpsbkeHvs B uenu CAP
VM. O6pasuoBbiit CUrHan TPeyronbHOu
¢dopmbl ans CAP BupeoMarHUTOOHHOM
CeKUMM BUOEOKaMEpbl CHAT C K/io4a Ha
TpaH3ucTope QR1061 (uenb TRI-WAVE).

PaccmatpuBaemblii npeoBpasoBaTenb

paboTaeT 1 B CUCTEME KOHTPOSS HANPsKe-
HUS akKyMynsiTopa Bupeokamepbl. [Ans
3TOro ¢ BuiBoga 26 Mukpocxembl IC1001 Ha
BbIBOA, 99 Mukponpoueccopa IC6001 nopa-
Ho 06pa3uosoe HanpspkeHwe V. REF 3Haqe-
Hvem 2,49 B. 310 HanpskeHue HoOpmMu-
pyet ucTouHuk HanpspkeHvss REFERENCE
VOLTAGE B
YMeHbLLUEHWE HanpskeHust Ha BbiBoge 98
(BATT) mwmkponpoueccopa IC6001 Huxe
2,35 B cBUAETENLCTBYET O paspsiake akKy-
MYNISITOpa, ¥ MUKPONPOLECCOP 3anycKaeT
nporpamMMy BbIKMIOYEHWsT BUOEOKAMEPbI.
MpoucxoauT 3TO Yepe3 HECKONBKO CEKYH,
nocrne NOSBNEHVs B BUOOWCKATENE NUKTO-
rpammbi PaspsKEHHOrO akKyMymaTopa.

mukpocxeme 1C1001.

OxonuaHue cne er

Pepnaxtop — A. Muxaiinos, rpagwmka — 10. AHapees

UHTEPHET-MATA3SUH "EKITS.RU"
Mpepgnaraer:

— HaGop BbIBOAHBLIX pes3uc-
Topos, 168 HOMWHANOB, KaXxaoro o
20 wr. = 520 py6.

— Ha6op BbIBOAHBIX KepaMuye-
CKux kosgeHcaropos = 320 py6.

— HaGop 3neKTpPONAUTUYECKUX
KOHAEHCAaTOpPOB.

— Ha6op YUM-pe3ucropos 0805,
169 HoMuWHanoB, kaxaoro no 25 wr. =
440 pyb.

— HaGop 4YMUM-koHpeHcaTopoB
0805 = 210 py6.
— Ha6op

0805.

— MakeTHble nnarbl.

— ConHeuHbie 31eMeHTbl oT 10 wr.,
ot 14 pyb6.

YU4N-ceeToanoOAOB

SNeKTPOHHbIE KOHCTPYKTOPbI:

— EK-7208Module — Bcrpau-
BaeMmbiit BOnsTMETP (00 99 B) + amnep-
meTp (oo 10 A), 2-x CTPOYHbIW
XK pucnnei, uamepeHue B 06eux
nonsipHocTsax. benas v 3eneHas nop-
cBeTku. WUpeanbHoe pelueHve ans
naboparopHoro bl = 430 py6.

— EK-1007Kit — BcrpavBaembiii
BOJILTMETP (00 51 B) + amnepmeTp (00
2,55 A), XK pucnneii = 210 py6.

— EK-2576Kit — WmnynbcHbIn
perynupyemblin ctabunusatop 1,2 B...
40 B; 3 A=220 py6.

— EK-2501Kit — BcrpavBaembiit
BonsTMETP (B0 51 B), ¢ 3-xpaspsaHsim
CBETOAVOAHLIM MHAUKATOPOM, HeAo-
poras ¥ MUHWUATIOpHaa 3aMeHa cTpe-
no4yHomMy uHgukartopy = 130 py6.

— EK-3488Kit — "Tpu ycTporicTsa
B ogHOM!" BLIGOP pexumMa KoOH$Urypa-
LMOHHLIMK fiXaMnepamu: undpoBoit
amnepmeTp oo 10 A, MUIIMBONBTMETP
wnu BonsTMETP. 1A BCex KOHGUrypa-
Luit uamepeHve B 06enx nonspHocTsix!
TpexpaspsioHbii CBETOOVOOHbIR MHOW-
katop = 180 pyb.

— EK-2006/12Kit u EK2006/6Kit —
WHtennekryansHoe 3Y ans 12 Bu6 B
CBUHLOBbIX aKKyMYNSiTOPOB, C LUu-
POBOW  MHOUKAUMEW HANPsXeHUs
3apsga = 180 py6.

— EK-Light64Kit — MowuHbiit cee-
TOAMOOHbIM ¢oHapb, 64 ceeToavnona,
5 YypOBHEW SAPKOCTU nepekioHeHne
O[HOW KHOMKOM, MUKPONPOLLECCOpHOE
ynpasnexve = 530 py6.

— EK-8425Kit — TemGpobGnok +
PErynsTop rpoOMKOCTH € KHOMNOYHLIM
yrpasneHvem = 260 pyb.

A TaKxe Apyrvne KOHCTPYKTOPbI U
yxe cobpaHHble ¥ HaCTPOEHHbLIE
Moaynu. Bce LeHb! yka3aHbl PO3HUY-
Hble. [locTaBka Nno Poccun HanoxeH-
HbIM NNIaTexom, 6nmxHee 3apybexbe
npegonnarta wnu y Hawux npeacra-
Butenen. MuHumanoHblh 3akas oT
1 wr.!

www.ekits.ru

ekits@ekits.ru




Bnok nutaiua YM34
C CUHXPOHHbIM BbINpAMUTENEM

mLC-dbunoTpom

J1. 3YEB, r. [zepxuHck Hmwkeropogckoii oo.

Heoﬁxop,mmaﬂ MOLLHOCTb CEeTEeBOro
TpaHcgopmaropa onpefensieTcs no
dopmyne

PT = 1-1 1 (Ud min'ldmax + l:zL'Idmaxz)- (31 )

Hanps»kenue xonoctoro xopa U, Ha ero
OCHOBHOW BTOPWYHOM OBMOTKE MOXHO
HawTn obpaTtHbiM pacqetoM u3 (1) npu
HanpskeHun Uy in, COOTBETCTBYIOLLEM
Tpebyemoit MakcumanbHOM CUHycOuaanb-
HOW MOLLWHOCTM Ha BbIXOLE YCUNWUTENS, 1
TOKE |y max, HAMOEHHOM ONA 3TOW MOLLHO-
CTU U3 COOTHOWEHWI (11)—(14).

B 6noke nutaHusa nydwe NpuMeHWUTb
yHUOULUMPOBAHHLIK  TpaHcdopMaTop
TA262-127/220-50 MowHocTbio 260 B-A,
BbINOMIHEHHbIA HA  MarHUTONPOBOAE
MN120x40-80. Cekumn ero nepBUHHOM
06GMOTKM COEOUHEHbl H2 MaKCuUMarnbHO
BO3MOXHOe HanpskeHue 268 B (B cxeme
Ha puc. 6 Hymepauvisi BLIBOOOB MEPBUH-
HOW OOMOTKM DaHa WUMEHHO Anst 3TOro
BapuaHTa) C Lie/bl0 CHWXEHUSt aMNnTy bl
VHOYKUMM B MarHUTONpoOBOAE W nony4e-
HUSI XENaeMbIX HaNpsPKEHUA Ha BbIXOAAX
6noka nutaHus. HanpsixeHust XonocToro
X0[a ero BTOPUYHbIX 0BGMOTOK Npy TaKOM
BIJIIOYEHUU U HanpspkeHun B ceTn 220 B
cocTasnsaiot. obmorka 12, 19—13, 18 —
100 B; obmoTka 15—21 — 21,5 B. Conpo-
TUBNEHne 06MOTOK U UHAYKTUBHOCTb pac-
CEesHUA, NpUBEOEHHbIE K BbiBOAaM 12,
19—13, 18 BTOPUYHOI OBGMOTKM, UMEIOT
3HayeHUs CcOOTBeTCTBEHHO 3,3 OM wu
1,3 MIH.

MpurogHe 1 ppyrve TpaHcpopMaTopb!
¢ 61m3kumK napameTpamu. XenartensHo,
4T06bl MarnutonpoBog Gbin cobpaH ¢
3230pOM, YBENUHUBAIOLMM TOK XONOCTO-
ro xopaa nepsuyHom o6moTku Ha 10...20 %
BbiLLEe HOMWHaILHOrO paboyero, a aMmnIn-
TyAa WHAOYKUWM B MarHUTONPOBOLE He
npesbiwana 1,2 Tn.

MoHwxeHHas nHoykums Heobxoauma B
[AHHOM Cry4ae )18 yMEHbLUEHUS UCKaXe-
Hust GOPMBI TOKA XOMOCTOrO0 X0Aa v CHU-
XXEHWUA YPOBHS NOMEX, W3JydaeMblX
TpaHcdopmaTopom [18], a 3a30p noBbI-
LaeT ero "ConpoTUBASIEMOCTb" Noamar-
HuumBaHuio [15], koTopoe MoxeT ObiTb
BbI3BAHO CETbIO WX LIENSMU HAarpysku
BTOPW4YHbIX OBMOTOK.

BbixonHoe conpoTtueneHve (cm. puc. 14)
6r10Kka NUTaHWA Ha 3BYKOBLIX HaCTOTax w
BbiLle NPaKTU4ECKW MOMHOCTLIO Onpefe-
NAETCS CBOWCTBAMW  KOHOEHCaTOPOB
crnaxvsaiorlero LC-¢unbrpa. Yepes Hux
3aMbIKaeTCs NMepeMeHHasi COCTaBnsOLLas
TOKOB ly;, Iz (CM. puc. 7), koTopas npu
paboTe BbIxOaHOro Kackana YM3M B knac-
ce B vnu AB cunbHO 1ckaxera (cMm. puc. 9)
W COOEPXUT LJIMHHbIA pPsig, BLICLUKUX rap-
MOHUK yCUIMBaemoro curHana. B cesau ¢
3TMM B KayectBe C21, C22 B cxeme Ha
puc. 6 xenaresbHO UCNONb30BaTb BbLICO-
KOK@4ECTBEHHLIE OKCUHbIE KOHOEHCATO-

Oxonyarine.
Hauano cm. B "Pagno”, 2007, Ne 11, 12

Pbl C HOPMUPOBAHHLIM HU3KUM UMNenaH-
COM B LUMPOKOWK NOSIOCE HacToT, Hanpu-
mep, Rifa PEH200 vnv Epcos B41456. Ons
CHWXEHWUS! NapaswuTHOW WHAOYKTUBHOCTU
ueneit NUTaHUa ¥ yMeHbLUEHUST uanyyae-
MbIX UMW NOMEX 3TW KOHAEHCATOPbLI Xena-
TEMIbHO pacnonaratb B HEMOCPEOCTBEH-
HOW 61I130CTH OT BEIXOAHOrO Kackaaa ycu-
nuTens, a NpoBOAAa uenei nutaHus CBu-
BaTb BMECTe TaK, 4ToObl NoLanb KOHTypa
Co1—VT1—VT2—Cgs, BLIXOOHOMO Kackaga
(cM. puc. 7) 6bina MUHUMaNbHA.

Ans nonydyeHuss HU3KOro uvmMnepaHca
uenet NUTaHust 1 yMeHbLUEHUSt UX napa-
3UTHOW MHAOYKTUBHOM CBA3W C CUTHASTbHBI-
MU LUENSIMUA PEKOMEHAYETCH Napannesnb-
HOE BKNIOYEHWE HECKOMbKUX KOHOEHCATO-
POB MeHbLUEe eMKOCTU. PacnpeneneHHoe
pa3MeteHue [19] Takvx KOHOEHCATOPOB
HENOCPEACTBEHHO HA NfaTe C BbIXOAHLIMU
kackagamu YM3Y nossonser nosyy4utb
dakTuyeckue napasuTHble CONpPOoTUBIEe-
HUSE U UHOYKTUBHOCTK MEHbLUE, YEM Npu
MCNONb30BaHUN OAMHOYHBIX HU3KOUMINE-

K BbIB.
15 T *

K BbIB.
RN

paHcHbIX “6aHok”. CoeaouHeHwe, Hanpu-
mep, aecstu koHaeHcatopos Nippon KMQ
eMKoCTbio 2200 mk®, nmelowwx no pe-
3ynbratam U3MepeHUt UHOYKTUBHOCTb
okono 15 HIMH (kaxapid), AaeT BO3MOX-
HOCTb NPV rPaMOTHOW Pa3BOAKEe nevart-
HOW NNaTbl NONYYUTL NAPA3UTHYIO MHOYK-
TUBHOCTb Uenei nutanus meHee S HIH,
CPaBHUMYIO C WHOYKTMBHOCTbIO OAHOrO
BbiBOZA!

K ocTanbHbiM OKCUOHLIM KOHOEHCATO-
paM B cxeme Ha puc. 6 TpeboBaHWsA MeHb-
we. B noavumsax C19, C20 moxHo npume-
HWUTb, Hanpumep, Hitachi AIC HP3, Hitano
ELP, Samwha HC; B noauuusx C7, C11
Nlyylle WCNOoNb30BaTb HW3KOMMNELAH-
CHble KOHOEeHcaTopbl, Hanpumep, Hitano
EXR; konpeHcaTtopsl C5, C8 — niobble
noaxoAasilero pasmepa C A0NyCTUMbIM
pabourm HaNPSXEHWEM HE HUXKE yKasaH-
HOro Ha CXeme.

Konpexcaropul C1—C4, C13, C16—
C18 — nneHo4Hble NaBCaHOBLIE, HaMpu-
mep, Epcos B32591, Wima MKS4 vnu ote-
yecTBeHHble K73-17 Ha HanpskeHue He
meHee 160 B (C1, C2, C16, C17) u 63 B
(C3,C4,C13,C18); C14, C15 — nonunpo-
nwneHoBeble, Hanpumep, Hitano MPR,
Epcos B32621 wiun Wima MKP4 Ha
HanpsxeHve He meHee 160 B; C6, C9,
C10, C12 — kepamuyeckue rpynnsl X7R
Ha HanpsxeHue He MeHee 25 B.

Bce peavictopbl B 6noke — MIAT wiun
pacnpoCTPaHEHHbIE VMMNOPTHLIE YINEPO-
auctelie CF
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3BYKOTEXHUKA

Ton. 608-83-05

Mpuawm cTraTeir: mail@radio.ru
Bonpochi: consuit@radio.ru

PALUO Ne 1, 2008

Bmecto avopoB FR moryt 6bitb umc-
noJib3oBaHbl ObLICTPOAENCTBYIOLIME Bbi-
npaMUTESNbHLIE ANOALI, HANPUMEP, cepui
HER, SF Ha TOK U HanpsXeHue He MeHee
100 MA v 300 B gns VD1, VD6; 1A u
200B — gna VD2; 2 Awv 200 B — ans
VD9, VD10. Avoasr 1N4148 moryr Gbitb
3ameHeHsl MobbiMu 13 cepuin KO521,
KA522. CrabunurpoH VD5 — nioboit ma-
JNIOMOLLHbI C HanpsxeHuem crabunusa-
uvm 12 B, Hanpumep, 1N5242B wnu
BZX55C12.

Komnapatop DA3 — nio60oit U3 nuHeii-
kn LM139/239/339, a Takxe LM2901,
LM3302.

TpaHaucTopbl VT1—VT4 cnepyer ycra-
HOBUTb Yepe3 M30NALMOHHbIe NPOKNaaKu
"HomakoH" Ha o6wWuit TennooTeog, no-
waabio 50...80 cm?. Bmecto IRF740 no-
[OVOYT NOoneBsie TPaH3UCTOpPLI C U30Nu-
poOBaHHbLIM 3aTBOPOM B Kopnyce TO-220,

VD1 FR103

R2'

56k
1511 K npasomy
Cc1 '
10 1%3’( ebie. R24
x508B
K ebie. R4' K kamody
21T1 10k VD5

paccyMTaHHbIE Ha HaNPSXXEHUE HE MeHee
300 B, ¢ conpoTuBneHneM KaHana He
6onee 1 OM ¥ HOPMMPOBaHHBLIM CPEAHVM
NPSMLIM TOKOM 11 BHYTPEHHEro auoaa
He meHee 5 A.

Becb 6noK BLINpAMUTENS, 32 UCKIOYe-
Huem T1, L1, C21, C22, cobpaH Ha nevar-
HOW nnarte, nokasaHHow Ha puc. 15 (sug
CO CTOPOHbLI NEeYaTHbIX NPOBOAHWUKOB).
Pasmepbl NiaTtbl 1 KPENEXHLIE OTBEPCTUA
BbINOJIHEHB! M3 PaCcHeTa €€ YCTAHOBKW Ha
TpaHcdopmatope T1 wnu ppoccene L1.
Ons NOBbLILWEHWUA NNOTHOCTU MOHTaxa
6ONLLWMHCTBO PE3VICTOPOB 1 AVOO0B pac-
NONIOXEHBLI NEPNEHAVKYNIPHO Nnare.

LOna vcknioveHns Bbixoaa U3 CTPos
3/IEMEHTOB, Bbi3BAHHOIO HE BbISBNEHHbI-
MU pedektamv 1 owmnbkamm B MOHTaxe,
npoBepsATb paboTocnocobHocTb 6noka
HeobxoguMo noatanHo. B uenu nepsuy-
How 06moTku T1 npu 3Tom 06A3aTensHo
[OmkeH ObiTb BKMOYEH NPenoxXpaHuTenb
HaTOK 2...4 A.

Ha nepBom 3Tane NpoBepsioT OTAENb-
HO YNpaBnsioLLyi0 4acTb BbINPAMUTENS,
cobpaHHyi0 Ha neYaTtHoi nnare. MAns
aroro ¢ obmorkon 12,19—13,18 TpaHc-
¢dopmartopa T1, apoccenem L1 v koHOeH-
caropamu C21, C22 nnaty He COeuHSIOT,
a npaBbiii N0 cxeMe BLIBOA peanctopa R24
NOAKMOYAI0T K N/IIOCOBOMY BuIBOAY NUTA-
Hus komnapatopa DA3 (coeauHeHHOMY C
KaTtoaoMm crabunutpoHa VDS).

HanpsxeHwst Ha koHaeHcaTope C5 v cTabu-
nutpore VD5 — npumepHo 30 u 12 B coot-
BETCTBEHHO. [locne 3TOro ocuwnnorpa-
$OM KOHTPONMPYIOT yNpaBnsioLLme Hanps-
XEHUs 3aTBOP—MWCTOK TPaH3UCTOPOB
VT1—VT4. Kaxnoe u3 HUX JOMKHO UMETb
NPAMOYFronbHYI0 GOPMY C KPYTbIMU HPOH-
TaMu U CKBaXHOCTbiIO 2, YactoTty 50 Iy
(paBHyi0 ceTeBOW) U pasMax okono 12 B.

Y6enouBwucek B paborocnocobHocTH
OCHOBHOW 4aCTu y3na ynpaeneHus, Heob-
XOAUMO NPOBEPUTL Y3€/ TOKOBOW 3aLLUTLI
Ha komnapatope DA3.3. [ins atoro npa-
BblA MO CXeEMe BbIBOL, peauctopa R24
OTCOEAMHAIOT OT NJIIOCOBOr0 BLIBOAA
nutanusa DA3 1 cobupaioT HaBECHLIM MOH-
TaXOM PEryNVPYIOLWYIO LENb NO CXeMe,
noKasaHHo Ha puc. 16.

JBUXOK nNepeMeHHOro peaucropa
(puc. 16) ycTaHaBnuBailOT B HWXKHEE NO
CXeMe MOJSTIOXEHUE U BKJIIOHAIOT NUTaHWE.
Mocne 3Toro nepemeLuaioT ero cHadvana
BBEPX OO0 MOMEHTa WCHE3HOBEHUSI UM-
NynbCOB YNPaBNEHUs TPaH3UCTOpamu
VT1—VT4, a 3aTtemM BHU3 0O MOMEHTa
NosIBNEHWNA MNynbcoB. MNpu 3TOM BONLT-
METPOM C BLICOKOOMHBIM BXOA0M KOHTPO-
NUVPYIOT NOCTOAHHOE HanpsXeHue Ha npa-
BOM MO cxeme BbiBoge peaucrtopa R24
OTHOCUTENLHO O6Wero nposoga yana
ynpaeneHus (COeaMHEHHOrO0 C UCTOKamu
VT2, VT4 n BuiBOOOM 21 TpaHchopmaropa
T1). UcvesaTb vMNynbCbl OOMKHBLI NPU

Puc. 16 MookniounB YCTPOMCTBO K CETW, Cpasdy  HanpsxeHun npumepHo -2,6 B, a nos-
Xe W3MEepSIOT 3HaYeHuss NOCTOAHHOrO  BasiTbest — npu +50...70 MB.
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Ha BTOopom atane nposepsior paboTo-
CcNOCOGHOCTb CUMIOBOM 4acTy BbINpsSIMUTE-
N8, AN Hero BOCCTaHaBNMBAIOT BCE COeau-
HeHWs, NokasaHHbie Ha puc. 6, u ponon-
HSIOT YCTPOWCTBO Y3/10M CETEBOro ¢pusib-
Tpa, ONUCaHHOrO HWXe. Mpu 3TOM B pa3pbiB
NPOBOAOB, UAYLUMX K Nnate BbinpAMUTENs
ot BbiBOZOB 12, 19 1 13, 18 TpaHchopma-
Topa T1, BKMOYaIOT OrpaHUHUTE IbHbIE NPO-
BOJIOYHBIE PE3UCTOPLI C CONPOTUBAEHWEM
10...20 Om, a oba nneya ManoOMOLLHOrO
Bbixofa +/~70 B HarpyxaioT pesuctopamu
¢ conportuveneHvem 4,7 kOm u

paHblle MOMEHTa nepexona 4epes Hosb
HanNPsXXeHWs Ha BXOZe BLINPAMUTENS.

Ha nocnepHem 3tane npoBepsioT
BbIXOAHbIE HanpskeHus 6110ka NuTaHust U
aMnnuTygy ux nynbcaumii B yKasaHHOM
paHee WHTepBane Toka Harpysku. Ins
3TOro NPU MUHUMANBHOWM Harpy3ke BbiXO-
pbl +/-70 B HarpyxaioT pesucTtopamu
conpotuBneHremM no 6,8 kOm (Bbixoabl
+/-45 B octaBnsioT cBo6ogHbIMK), a B
cnyyae MakcumasnbHOWM Harpysku — pesu-
cTopamy conpotuenenvem no 15 Om. B

Ona nosicHeHws npuHuMna paboTbl
¢duneTpa Ha puc. 18 nokasaH nyTb pac-
npocTpaHerust cuHdasHoW noMexu npu
€ro OTCYTCTBMM (B BEPXHEN HaCTy PUCYHKA)
W Hanvaumn (B HUXHEN). UCTOYHUK 3BYKOBO-
ro curHana, YM34, mex6nouHbie kabenv u
ceteBble npoBoga 06pasyioT KOHTYP,
3aMbIKaIOLLMIACH Hepe3 CeTb U MeXOOMO-
TO4HbIE eMKOCTU Cogy CETEBLIX TPaHChOpP-
maTopoB. MNapasuTtHbie 34C — UCTOYHUKK
rnomex, NPUCYTCTBYIOLLME B 3TOM KOHTYpPE,

€034ai0T B HEM TOK Inom, Bbi3bl-
BalOWWiA NaaeHUE HanpsKeHust

MOLWHOCTBIO 2 BT. YM3Y nomexn Ha Mex6nouHbix Kabe-
Bkio4vB nuTaHue, NpoBepsIoT NIAX ¥ BHYTPEHHWUX CUrHasbHbIX
HanNpsXeHWs Ha BbIXOAAax YCTpOn- Inom uensix WUCTOYHWMKA CurHana w
cTBa W, U3MEPAR NaJileHve nepe- —— Bbixod YM3M. MNepsoe 38eHO GpunbTpa —
MEHHOrO HANPSKEHUS HA OMPaHU- ~e— A1 A2 = npoccefib Lco; — MOBbILIAET
YMTENbHBIX PE3ncTopax, onpene- Bxod o UMMNEeAAHC YKa3aHHOT O KOHTYPa,
NAIOT BXOAHOW TOK CUHXPOHHOrO e —— 4YTO NPUMBOAUT K YMEHBLUEHWIO
BbINpsAMUTENS. BbIXOOHbIE HaNps- I'"““l Cosm TOKa NOMExXu W ypoBHS cOo3aa-
XEHUs1 [OMKHL BblTb NpUGNN3n- BaeMblX UM HaBOAOK Ha Lenu
TENbHO pPaBHbl YKa3aHHLIM Ha ! rnone3Horo 3ByKOBOro CuUrHana.
cxeme, a TOK, NoTpebnsembivi Bbl- nom — Tc KonpgeHcatop Cco Nput 3TOM
NPAMUTENEM, HE [OO/MKEH MPEBLI- —ap OTBOAWUT 4aCTb 3TOrO0 TOKa Ha
wate 0,5A. Ecnu TOK BOCTWraeT Cemp kopnyc YM3Y, a gpoccenb Legs
HECKOSIbKMX amnep, a HanpshkeHue LONONHUTENBHO  YMEHbLUAET
Ha koHpeHcatopax C21, C22 6nus- €ro JoJ0, NPOTEKAIOLLYIO HEPEe3
KO K HyJi0, TO, CKOpEE BCErO, nepe- '—-"--l Cosm napasuTHyl0 eMKOCTb TPaHC-
NyTaHO Ha4ano € KOHLIOM OAHOW 13 dopmartopa Te ¥ cCuUrHanbHble
?':I;OprgHbIX o?gnogor)ﬁ (12, 12— uenv ycunurens, kax n?gaafl:o
, win 15— wir npoout B HWXHew vacty puc. 18. Ona
O ormaiumon 5 venpasHooTA ym34 nepmos oro sten L1 C7. G
BLINPAMUTENS W NPaBUILHOCTU ! Heobxopoumo pacnonaratb B
noaknioueHus T1, orpaHuanTenb- JioM Bbixo0 HenocpencTBeHHON 6AM30CTH
Hbl€ PE3VUCTOPbI UCKITIOHAIOT. [10C- ~e———— A1 A2 g 0T BBOO2 NWUTAHUA B KOPNYC
Nle 3TOr0 BKIIOYAIOT NUTaHue u Bxod s YM34, npuyem coeauHeHue
eue pas NPoBepsioT BbIXOOHLIE - Bt C7, C8 c ero meraiMyeckum
Hanpﬂxeﬂm;faTeM nonxmg;f\éog Cosm i waccy gomkHo ObiTb Npepenb-
ocuunnorpad K BbIXOAy . r-""-| ' HO KOPOTKUM.
(mexay BeiBoaoM 13 DA3 1 TOuKOI ' Y3en MArkoro BKIOYEHUS,
coeauHeHnss cTokoB VT2, VT4) u | : noCTpoeHHbI Ha pene K1, K2,
’ noM T,
OTK/IOYaIoT nNuTaHue. B MomeHT c CINYXWT A8 ONepaTUBHOrO Bbl-
BLIKMIOYEHUS BLICOKWIA YpOBEHL ~ == KIHOHeHMs YM34 kHonkoit SB1
Hanpsxenuss Ha Bbixoge DA3.3 Cemb CeTb” u orpaHuyeHvss 3apsg-
DOMKEH CMEHUTBCH HU3KUM U C HOro TOKa KOHAEHCaTOPOB crna-
OCTaBaTbCA TakuM [0 OKOHYaHus co L _"_ A Cosm xusaiowero ¢pwibtpa (C19—
npouecca pas3psiaky KOHOEHCaTo- C22 B cxeme Ha puc. 6) npu ero
pos C5, C21, C22. B Toke gpocce- BinioyeHnn. MpumeHeHne pene
ns L1 (MOXHO NpoBepwTb, BKMIO- Puc. 18 ANA KoMMyTauuu ueneit nuta-

4YMB NOCNEAOBaTENbHO C OAHOW U3
ero o6MOTOK W3MEPUTESbHBIN
peavictop conpoTtuenerHvem 0,1...0,2 Om)
npv OTK/IIOYEHUW [OOJIKEH NOABASTLCS
OOHOKpaTHbI uMnynbe He Gonee 2 A.
Ecnu npouecc BbIKAIOYEHUST CONPOBOXAA-
ercs reHepauueit, Heo6xoaMMoO yBenu-
4YUTb eMKOCTb KoHaeHcaropa C13.

Mpwt ucrionb3oBaHuK B G10Ke NUTaHWS
CeTeBOro TpaHchopmarTopa MHOro Tuna
CTOWT NPOBEPUTb ONTUMANBLHOCTL asbl
nepekmoYeHust TpaHavucTopos VI1—VT4,
Lna 3TOrO B paspwiB OAHOrO U3 NPOBOAOB,
COEAUHSIOLLMX BXO, CUHXPOHHOTO BbINPSI-
MUTENIA C KpanHUMK BbIBOAAMW MOLLHOM
BTOPUYHOI 06MOTKM T1, BKIOYAIOT M3Me-
PUTENBHLIV PE3UCTOP COMPOTUBIIEHUEM
HECKOJIbKO [eCHATLIX [ofeit omMa u No na-
[EHWO HaNPsPKEHUs! Ha HEM ocuunnorpa-
$HOM KOHTPONUPYIOT GOPMY BXOAHOIO TOKa
BbINPAMUTENS. 3aTeM, U3MEHSIA COMNpo-
TuBneHue pesuctopa R7 B uHTepsane
120...270 kOM, HaxoOsAT Takoe ero 3Have-
HWe, NPV KOTOPOM "BbIOPOC” Ha KPWBOW
yKa3aHHOro Toka B MOMEHTbI Nepeksiove-
HUs1 TpaH3NCTOPOB VT 1—VT4 MUHUManeH.
Mpu ontumanbHOM conpoTtuBneHun R7
NepPeKOHEHNE AO/MKHO NPOUCXOOUTD YyTb

06omx Cnyyasx N3aMepsioT HaNPSXXeHUs Ha
BbIXOAaX M C NOMOLbIO ocuunnorpada
OnNpenensioT aMnIUTYLy UX Nynbcauwi.

MonHas cxema 6510ka NUTaHUs CTepeo-
doHnveckoro YM34Y coctout mn3 aByx
He3aBUCUMBIX BbiNnpsiMuTEnen, cobpaH-
HbIX MO CXeMe, NOKasaHHOW Ha puc. 6, u
ofwero ysna 3awuTbl, CXxema KOTOPOro
nokasaHa Ha pmc. 17. B ero cocrase,
NOMUMO NMOMEXONOJABNSRIOWEro ¢punsTpa
Ha anemeHTax L1—L3, C7, C8, ectb ycT-
POVICTBO MArKOro (ABYX3TanHoro) BKoye-
HUS, BbINONIHEHHOE Ha anemeHTax K1, K2,
DD1, DD2, VT1, VT2, a Takxe y3en 3awmbl
OT NOBLILLEHHOIO HANPSKEHUST HA MOLL-
HOM Bbixofe 6noka NUTaHus, cobpaHHbIA
Ha DA1, Ut.

CeTteBoit ¢unbTp NpefHasHaqeH ans
nopaBiieHust CUH}asHO COCTaBNsIoLWEN
CETEBOW NOMEXU 1 COCTOUT U3 ABYX 3BEHb-
eB: L1C7C8 u L2L3. C uenbio ycrpaHeHus
HEXesaTeslbHBIX Pe30HAHCHBIX NOALEMOB
Ha ero AYX nomexonopaeneHvs napan-
nenbHo obmoTtkam ppocceneit L1—L3
BKJIIO4EHbl AeMNGUPYIOLLME PE3UCTOpPbI
R5—R7, R23—R26.

HUS! NO3BONISIET COKPATUTL fA/IN-

Hy CETEBBLIX NPOBOAOB C 60sb-
MM TOKOM BHYTPUW KOpryca yCUnuUTenst u
WUCNONb30BaTh B KA4YeCTBE BblKAOYaTens
cnaboTouHyi0 ManorabapuTHylO KHOMKY,
yaobHYIO Ans pasMeLLeHrss Ha ero nepe-
[He naHenw.

PaboTtaeT y3en MSrkoro BKJIOMEHWS
cnegyiowmm obpasom. Haxartve Ha kHon-
Ky SB1 Bbi3bIBAET NOJIOXUTENBHLIV NEpe-
nag HanpsixeHus Ha Bxope C (BbiBog 11)
D-tpurrepa DD2.1 # cMeHy ero coctos-
Hus. Tpy NOSIBNIEHM BICOKOIO YPOBHS Ha
npAMOoM Beixoge (BbiBog, 13) 3T0Oro Tpurre-
pa OTKpbiBaeTcs TpaHaucTop VT1 u Bkio-
yaetcs pene K1. 3atemM yepes HeKOTopoe
BpemMs, onpeaensieMoe NOCTOSHHOM Bpe-
meHnu uenu C10R18, nosiBnsieTcs BLICOKWIA
ypoOBeHb Ha Bbixoge 3anemeHta DD1.4,
OTKpbIBaeTcs TpaHauctop VT2 u Brioya-
eTca pene K2.

Ha wHTepBane BpeMeHW C MOMEHTa
BKio4eHust pene K1 oo MOMeHTa BKIOYe-
Hust pene K2 nepsuyHbie 06MOTKK ceTe-
Bbix TpaHcopmaTtopos (T1 B cxeme Ha
puc. 6) NoaKNOYEHb! K NUTAIOLWER CeTu
4Yepes OrpaHuYuTesibHele peavcTopsl R14,
R15, a nocne BknioveHus pene K2 —
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SB1 OTKpbIBaHWIO POTOTPaH3U-
+I41?( B crtopa ontpoHa U1 v nopa-
4ye Ha Bxogm R Tpurrepa
‘ VD9 A——. —Il1Ra_ Vb2 / ™= DD2.1 BLICOKOrO YPOBHSI,
© 1 Y v 1 +45B BbI3bIBAOLLErO €ro 06HyNe-
1 : ’?Q__ﬂ HME W Tepexop yana B
8 D5 . COCTOSIHME "BLIKNIOHYEHO" C
+ : . - PasoOMKHYTbLIMKU KOHTaKTa-
e a S ¥ N\LIK v pene K1, K2.
> : DA1 Mukpocxembl CD4013 u
) ) ‘4‘2 " \ -141?(8 CD4093B B yane 3awutbl
c2 — . . 3aMEHWMbl OTEYECTBEHHbI-
3——! ma .10 o 13'| - mun aHanoramu K561TM2 u
i : K 3 K561TJ11 cOOTBETCTBEHHO.
2 / _:! TpaHsucTopel 2N3904
. C MOXHO 3aMEHUTb, Hanpw-
L R6 | LE I §; Mep, OTe4eCTBEHHbLIMM
| o - Uy KT3102A, KT3102B wnu
R7 K L2 KT503T.
w||S I RS Q- JviopHubii moct VD6 Mo-
elof & | | x . XeT BbiTb COCTaBNEH U3 OT-
b I | _ I [E/bHBIX ManIOMOLLHbLIX AWO-
[] ! i nos, Hanpumep, 1N4148,
I o L KN521A, KN521B, KN5226.
o L3 B noauvuusix VD2—VD5 Mox-
' — HO WCMOMbL30BaTb AUOabI
— m,’__.‘ KO521A; ons VD10, VD12
CeTb w _ S« BO3MOXHA 3aMeHa Ha
~220B v z - YE KO521A, KO521B, KA5226,
~— aVD11 — nio6oit U3 ykasaH-
- HbIX cepwit. CTabunUTPOHBI
\ VD1, VD7—VD9 — c Ha-
L npsxeHveM crabunuaauum
12 B, npuuyem VD7, VD8 —
—I I" - , C [0nNycTUMOW paccevBae-
| 7 MOV MOLLIHOCTbIO HE MEHEE
—F— 0,5 Br.
KonpeHcaTtopbl C2, C3,
110 C11 — K73-17 wwn anano-
— ruyHble; C7, C8 — BbICOKO-
BonbTHble K15-5; C1, C4,
Puc. 19 C5, C9, C10 — kepamude-

HanpsIMyl0 yepe3 ero KoHTakTbl K2.2.
Homunan peaunctopos R14, R15, ykasan-
HbIlF Ha cxeMe, 0BecneynBaeT OrpaHude-
HUE aMMIUTYObl TOKA Yepe3 CUHXPOHHbIV
BbINPSIMUTESb KaXa0ro kaHana YM34 Ha
ypOBHe 0k0no 4 A. Mpy 3TOM NOCTOSIHHAsA
BPEMEHW 3apAOHOIN Lienu KOHAEHCATOPOB
crnaxvBaowero ¢wnbTpa cocTaeBnsiet
0,36 ¢, T. €. Npouecc 3apsoku Mo4YTH
MONHOCTLIO 3aBEPLLAETCS 32 BPEMSI OKOJIO
1 c. 3apepxka BkioveHVs pene K2 Bbi-
6paHa Heckonbko Gonblue — 1,5 c.

Mpy MArKOM BKJIIOYEHUU C OFPaHU{U-
Te/lbHbIMW  PE3UCTOpPaMK  CyLLECTBYET
ofHa onacHoctb. Ecnu no kakoi-nn6o
npudrHe pene K2 He cpaboTaert, T0 TOK,
noTpebnaemMuii ycunutenem B pabouem
COCTOSIHUM, NOTEYET Yepe3 PEe3UCTOopb
R14, R15, u Ha Hux Byper pacceuBatbCs
MOLWHOCTb, pgoxoasiwas no 100 Br. 310
BbI30BET CWIbHbI/ HArpeB Camux OrpaHu-
YUTENbHBIX PE3UCTOPOB, OKPYXaIoLWMX UX
3/IEMEHTOB M MOXET NPUBECTU K CEPLES-
HoW nonomke yeunutens. MpepoTepatla-
10T BO3HWKHOBEHWE TaKOW CUTyauuu Lenb
R10R22 u koHTakTbl pene K2.1, Bbi3biBaio-
wme o6HyneHve Tpurrepa DD2.1 1 BbIKiO-
yeHue pene K1 B cnyyae, ecnv NnosiBneHne
BbICOKOrO YPOBHSI Ha BbIXOfe 3NieMeHTa
DD1.4 He npuBENO K 3aMbIKaHWO KOHTaK-
T0B K2.1.

MuTtaeTcs y3en MSArkKoro BKIOYEHUS
HEMOCPEACTBEHHO OT CETU 4Yepe3 Lerb
R12C2, suinpaimutens VD6, C6 v pyxkac-
KagHbii NapameTpuyeckuin ctabunusatop
Ha anemeHTax R16, VD7—VD9, obecneuu-

BaIOLIMK y3€N NUTAIOLLUMK HANPSKEHUST-
mu +12 1 +24 B. MNpouecc 3apanky KOH-
pexcartopa C4 npu NOKAioYeHUH YCTPOI-
cTBa K cetw opmupyet curHan obHyre-
Hus Tpurrepa DD2 pgna noppepxaHus
pasoMKHyTOro coctostHusi pene K1, K2 po
MOMeHTa HaxaTus Ha KHonky "CeTb”. Llenb
C11R20 racvt nMnynbCHyi0 NOMexXy, BO3-
HUKIOLLYI0 B MOMEHT Pa3MbIKaHUsI KOH-
TakToB pesie K1, a sapuctop RU1 orpaHu-
yuBaeT amnnutygy avddepeHumnanbHOm
VMNySIbCHOM CETEBOW nomexu u BeliBpoc
HanNpPsXeHWss Ha WHLYKTUBHOCTU CETEBLIX
TpaHchopMaropoB B MOMEHT OTKIHOYEHUST
610Ka NUTaHUs OT CETK.

lMocnepHss uacTb y3na 3awuThl,
NOCTPOEHHAA Ha WHTErpancHOM napan-
nenbHoM crabunusatope DA1 n onTpoHe
U1, npeaHasHaveHa ans 3aLuThl Harpy3ku
¥ KOHOEHCaTOPOB CrNaXxusawoLero Gpusb-
Tpa OT MOBbLILWEHHOr0 HaNPsKEeHUst Ha
MOLLIHOM Bbixoae. Takas 3aumra HeoOxo-
OVM2 B CBSI3W C NOTEHUMANbHOW ONacHo-
CTbiO NOBbILLEHUST HANPSHKEHUS Ha BbIXOAE
LC-dunbTpa B cnyyae nepexona MOLLHOro
BbinpsiMuTens (TpaHaucTopsl VT1—VT4 B
cxeMe Ha puc. 6) B NpepbIBUCTLIN PEXUM
paboTbl, HTO MOXET MPOWU3OWNTU, HanpPu-
Mep, NPV BbIXO[le U3 CTPOS €r0 YNPaB/ifio-
Len yacTu.

Mopor cpabaTtbiBaHWs 3TOW 3alUTHl
onpepensercs penuteneM R1R2 wn
cocraensieT okono 110 B gns cymmapHo-
ro Hanps>XeHWs1 Mne4y MOLLHOrO BbIXOAA.
MpeBblWweHe nopora NPUBOOUT K MOSIB-
NeHunio Toka B BbixogHou uenu OY DAT,

ckue rpynnbl X7R Ha Hanpsi-
xeHne He meHee 25 B; C6 — nioGoit
OKCUAHbIV NOAXOASALLEr0 pa3Mepa ¢ aony-
CTUMBLIM Pabo4UM HaMPSXKEHUEM He HKe
40 B.

Pesnctopul R14, R15 — oTevectBeH-
Hble NPOBONoYHble C5-37-5 unu uMnopT-
Hble cepuit SQP, KNP, OcTtanbHble pesu-
CTOpbl — OTe4ecTBEHHbIE MJIT unu uUm-
noptHble CF.

Bapuctop RU1 — AMCcKOBbI ¢ Makcu-
MasibHbIM AONYyCTUMbIM paboynM nepe-
MEHHbIM HanpsixeHvem 250..275B wu
nornoLaeMoit 3Heprveit He meHee 50 X,
Hanpumep, cepuit TVR, FNR.

B kavectBe K1, K2 MoryT 6biTb Mcnosb-
3oBaHbl pene Song Chuan 881-2AC-C
24VDC ¢ gByMs 3aMblKaloLLMMK rpyrnnamu
koHTakToB wnn 881-2CC-C 24VDC c
[BYMSI MepeknioHaiowmuMmu rpynnamu u
KaTyLKo# ¢ conpotveneHvem 1,44 kOm n
HOMUWHanbHbIM paboynM HanpsxeHUeM
24 B [20]. MOXHO Takxe WCMONbL30BaTb
aHanoruyHoe pene Schrack RT424024.

KHonka SB1 — nobas ManomoiuHas,
6e3 dukcauum, rMeloLan NepexioHaio-
Ly rpynny KOHTakToB. Mpy ycTaHoBKe Ha
KOpNyce yCUnuTesnst ee KOHTaKTbl, ranbsa-
HUWYECKW CBA3aHHbIE C CEeTbi0, LOJIKHbI
6biTb HAAEXKHO U30JIUPOBAHbI.

Kaxakih n3 apoccenein L1—L3 ceteBo-
ro GpwibTpa HaMOTaH Ha ABYX CIIOXEHHbIX
BMECTe KonbLax Tunopasmepa K31x18,5x7
w3 ¢peppwuta 1000HM (ponyctumo 1500HM
wnn 2000HM). O6moTkM L1 copepxat no
16 BuTKOB, a L2, L3 — no 24 BWTK2 MOH-
TaXHOro npoeopa ceueHuem 0,5 MM B



msonsiumm MNBX. HamoTaHel oHW opHOBpe-
MEHHO B TpY U B OgBa NpoBOAa COOTBET-
crBeHHO. lNepepn HaMOTKOW y konew cne-
LYET CKPYITMUTL OCTPbIE KDOMKM, a 3aTem
06MOTaTh UX COEM NaKOTKaHW.

Ysen sawwmtel cobpaH Ha nevaTtHon
nnarte, nokasaHHoit Ha puc. 19 (Bug co
CTOPOHBI NEeYaTHbIX NPOBOAHWKOB).

Mpy NepBOM BKIIIOHEHWMN y3na 3aLUMTLI
HeobXxoAMMO NpPOBEPUTb Hanuuue no-
CTOSIHHOTrO HanpsxeHus 24 B Ha KOHpEH-
catope C6 u 12 B — Ha crabwnutpoHe
VD9. Nocne 310ro HyXxHO NPOKOHTPOMN-
poeatb BknoudeHve pene K1, K2 npu
HaxaTun Ha KHonKy SB1 u ybegutbes B
Hanu4auy 3aepxku BknoyseHusa K2. Ob6a
pene pOMmKHbI HapexHo cpabartbiBaTh
NPU CHUXEHUU HanpsXeHWs B CeTU OO
160...180 B. Ecnu 3T0Oro He NPoMCxXoauT,
HEOOXOAUMO YCT2HOBWUTL KOHOEHCATOp
C2 Gonblueit eMKOCTHM.

B 3aknioueHvwe cnepyeTt ynocToBe-
puTbcst B paboToCnOCO6HOCTH y3na 3a-
wmtel Ha DA1, U1, nopaBast Ha ero Bxoab!
NOCTOAHHOE HanpsAXeHue, U3MEHAEMOE B
npenenax 100...120 B. Mpu Heobxoanmo-
CTU MOXHO NEePeHacTpouTb nopor cpaba-
THIB2HUS 3aLWMUTH U3MEHEHMEM CONpPO-
TUBNIEHWA OOHOrO U3 peancTopos R1, R2.

OnucaHHbIN 650K NUTaHua paspaboTaH
ANs1 yCOBEPLUEHCTBOBaHHOM Bepcun YM3Y
[21], Ho npeaBapwuTentHO 6bin NPOBEPEH B
cocTase rmbpuaoHOro yCwnuTens, COCTos-
LLEro 13 SIAaMNOBOTO YCUWIUTENS HaNpPAXe-
HUA C TpaHCHOPMATOPHLIM BLIXOOAOM W
TPaH3UCTOPHOTrO YCWIWUTENS TOKA, NOCT-
POEHHOro NoO cxemMe "napannenbHoro”
noeroputenst. B npouecce npoBepku
CPaBHUBANOCL 3ByYaHWe YCWIUTENsT Npwu
NUTaHUM €ro BLIXOOHOIO MOBTOPUTENST OT
ONWUCaHHOTO YCTPOMCTBA 1 6510ka NUTaHus,
NMOCTPOEHHOr0 MO KNIACCUYECKON CXEME C
€MKOCTHbIM unbTpoM. Tpu npoBepke
vucnons3osarmck AC Jericho Horn [22] ¢
LUMPOKOMOSOCHBIMY  IMHAMUYECKUMU O~
noskamu Fostex FE206E, o6nagaiouyimm
HyBCTBUTENBLHOCTLIO 96 pB 1 poctatouHo
BbICOKWM 3BYKOBbIM PaspeLLEHUEM.

MpeuMyLLECTBO  CrNaxuBalowero
unsTpa € MHOYKTUBHBIM BXOAOM MpuU
npocnyLmeaHum 6bi10 XOPOLLIO 3aMEeTHO.
Bo Bpemst paboTbl ycunutens ot onucan-
HOrO YCTPOWCTBA 3By4aHWE CTAHOBUIOCH
OONHOBPEMEHHO Nerye, fiCHeEe W auHa-
muyHee. CknagbiBanocb OuwlyuieHue
MOSIBSIEHUST B MY3bIKE €LLE€ O[JHOr O TOHKO-
ro nnaxa. Nepexop Xe Ha BEINPAMUTESb
C EMKOCTHBIM (PUNBTPOM BbI3bIBas NOSE-
neHve "TsxecTn” B 3Byke u "MyTHOCTW”
nocnessyuuit. 3amMeTHOro ¢oHa ycunu-
Tens B pexvuMe naysbl B 0601x cnyqasnx
He BbiN1o.
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Pepaxrop — A. Cokonos, rpagpuxa — asropa
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21-ro no 24 Hosbps 2007 r. B

Mockse BO BCepoCCUINCKOM BbICTa-
BOYHOM LEeHTpe npowna XV K06uneiiHas
MexpgyHapogHaa npodeccuoHanbHas
BeicTaBka "TMPECCA-2008". B pa6ote
dbopymMa NpUHANK y4acTUe U3BECTHLIE
[EesiTen Haykh W KynbTypbl, KPyNHble
MeauanepcoHbl, nonurpaducTsl, npen-
cTaBuTenu peknamubix u PR-cnyx6 opra-
HU3auuiA, U3paTenu 1 PacnpPoCTPaHUTENu
nevYaTHoOM NPOayKUUK.

Buictaska “[MPECCA-2008" sBuna
co6oit Ipkoe, 3penuLHOE MepONPUSTHIE,
cobpasLuee Nof, CBOMM KPbIZTIOM MHOMOTbi-
CHIHHYIO apMUIO XXYPHanucToB, nomorna
co3patb 6onee TOHHOE NPEACTABNEHUE O

XypHa/ pan

3

COBPEMEHHOM COCTOSIHUM Mepuoauye-
CKOI nevaTu: CBbile COpoKa CyObLeKTOB
Poccwitckoit Pepepaumm v cTpaH aans-
Hero u 6nnxHero 3apybexbs NPoaeMOH-
CTpUpOBanu NOCETUTENAM OKOJIO HeTbl-
pex Tbicay CMWU. BbicOokuit ypOBEHb
opraHusaumm u nposefeHus meguado-
pymMa — HeCOMHeHHas 3acnyra Poccuii-
CKOr0O COl03a NMpecchl, BO3rnasnaeMoro
npeanpgeHToM Onbroit BayecnaBoBHOM
HukynuHon.

B 3TOM rogy BbicTaBka oTvM4anach or
npeabiayLwmx: nepeble Tpu AHA oHa pabo-
Tana B HoBoM dopmare b2b (business-to-
business, 6usHec gna 6u3aHeca), korga B
[EenoBoi NporpaMMe MOrNv NPUHATL yya-
CTW€ TOJIbKO aKKPEAVTOBaHHBIE XypHau-
CTbl ¥ 3KCMOHEHTLI BBICTABKW, HTO NO3BO-
nuno 6Gonee nNpoOOyKTUBHO NPOBECTH
neperosopbl C OEeNoBbIMW MapTHeEpaMK,
HaWTWU HOBbIX KNIMEHTOB U NOY4aCcTBOBaTL B
npo¢eccuoHanbHbIX AUCKYCCUSIX, Noce-
TUTb NpakKTU4eckue macrep-knaccol. U
TONbKO B NOCNEAHWIA fieHb BbICTaBKa Gbina
OTKpbITa [1N151 BCEX XENAloLLMX.

L

B 2005 r. OprkomuteTom MexayHa-
pPoOHOW NPOdEeCcCUOHaNbHOK BLICTABKK
"MPECCA” 6bin yupexaeH 3Hak OTIU4UA
"3onoToit $oHp, Npecchl”, KOTOpLIV Npea-
craBnseT cobo CTUNM30BaHHOE u3obpa-
XEHWE CYPry4HON neyaTw, SIBNSIOLLENCH C
TOYKM 3PEHUA TPAAULIMOHHOW repanbavku
CUMBOJIOM BEPHOCTW, MOLJMHHOCTU W
HapexHocT. OcHOBHas 3apada 3Haka
OT/INHUS — BLISIBIIEHUE U Pa3BUTHE Kade-
CTBEHHOW NPeCcchl, NoaaepxKa yutarenb-
CKO  KynbTypbl U PYyCCKOro i3blka.
HarpaxneHve 3HakoM OTnuust “30n0Toi
¢doHA Npecchl” NPOu3BOAUTCH HA OCHOBA-
Hun peLueHus OOLLIEeCTBEHHOMO 3KCMepT-
HOrO COBETA, B COCTaB KOTOPOro BXOASAT

LMPEKTOPa KpyrHEenwmnx Gubnmorek
Poccuu, Bepyuime ydeHble u 06-
wecTBeHHble pestenn. CMW, yno-
CTOMBLLMECS 3HaKa OT/IN4YUS, BNpaBe
B Te4YeHWe roga pasmellatb ero Ha
CBOWX U3JAHUSX.

C mas 2006 r. Poccuiickass 61b-
nuoTedHas accouviaums B3sina “30-
noroit ¢oHa npeccol” Nopg CBOWM
natpoHar. M3panus, Bolenwue B
3010TOM ¢HOHA NPECCHI, PEKOMEH-

© AylTcs poccurckuM Gubnuortekam
NS KOMIMJIEKTOBaHUS CBOUX POHOOB.
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MexpervoHanbHoe areHTCTBO Noanuv-
CKVt pa3MeCcTWIO B NOAMUCHBIX Karanorax
“Moyta Poceun™ Ha | nonyroave 2008 r.
nHdOopMaLIO 0 3HaKe OTIMYKA “30N10TON
¢oHL, npecchl”, OTMETUB €ero u3obpaxe-
HUWEM U30aHUs, BOWEALIVE B 30/0TOM
¢oHa npecckl Poccuu.

Pepakuus xypHana “"Paguo”, y4actHuk
BeicTasku "TIPECCA” ¢ 1995 r. , 6naropa-
pUT 32 OTBETCTBEHHOE OTHOLLEHWE U 1106-
POCOBECTHbIV NOAXO0L, K NOPYYEHHOMY [y
B NOArOTOBUTENbHBI Nepuon U BO BpeMst
npoBefeHust BuictaBku "TIPECCA-2008"
Hawero kypatopa Mapuio Caxaposy.

Pepakuusa

WIUHX3L1OMAEE
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Paspnen Beger coTpyannuk paguoxkomnanumm "Tonoc Pocecumn™
n. MUXAHJI0OB (RV3ACC), r. Mocksa

POCCUA

MOCKBA. Kanan "CoppyxecTtBo"
Poccwuitckon rocpapguokomMnanuu “Tonoc
Poccuu™ Belwaetr Ha pycCKOM si3bike Mo
CleayiouweMy PaciMcaHmio:

— ana Esponsl — 22.00—23.00 Ha
vyacTorax 603, 630, 693, 1323 (kpome
cpeabt), 1431, 1575, 6105 kl'y (DRM); ans
Mockebl, MOCKOBCKOro 1 npuneraiLwmx
peruoHoB — Ha Hactore 612 klu;

— s crpaH Banrm — 07.00—15.00 Ha
yactotax 1215, 1494 «f'y; 08.00—10.00 u
11.00—16.00 — Ha uactore 1170 Iy
10.00—14.00 — HaqacToTte 612 KI1y; 15.00—
15.30 — Ha vacTtore 1215 kl'y; 15.00—16.00
n 19.00—20.00 — Ha sactote 1494 «I'y;
15.00—17.00 — Ha wuacTtote 6045 kI,
19.00—20.00 — Ha qacToTe 5940 Kkl

— ana benopyccun — 8.00—10.00 m
11.00—16.00 Ha wactote 1170 kly;
15.00—17.00 — Ha wactote 6045 kl'y;
19.00—20.00 — Ha yacToTe 5940 klu;

— s YkpanHst n Monaasm — 07.00—
13.00, 14.00—18.00, 21.00—22.00 Ha va-
ctote 936 klu; 12.00—13.00, 14.00—
17.00 — Ha uacrote 1431 kly; 14.00—
16.00 — Ha uactotax 999, 1548 kl'y;
15.00—17.00 —Ha w4actote 6045 kly;
19.00—20.00 — Ha uacrotre 5940 kly;
22.00—23.00 — HaqacTore 6105 ku (DRM);

— wm CpegHeit Asum — 07.00—9.00
Havacrore 648, 1377 «kl'y; 07.00—10.00 —
Ha yactote 801 kly; 10.00—13.00 — Ha
yactoTe 972 kly; 13.00—14.00 — Ha 4a-
crotax 1026, 1503, 6185, 7135 «lu;
14.00—15.00 — Ha wactotax 1026, 1143,
1503, 5945, 6185, 7135 «kly; 15.00—
16.00 — Ha wyactorax 1026, 1503, 5995,
6185, 7135 kl'y; 16.00—17.00 — Ha vac-
TOTe 6185 Kkly; 16.00—19.00 — Ha vacTo-
Tax 1026, 1503, 5995 kly; 18.00—21.00 —
Ha vacrore 648 klu; 19.00—20.00 — Ha
vyactotre 1026 kly; 19.00—22.00 — Ha
vacrore 1503 kIy;

— 9 Kaskaackoro pervioHa — 07.00—
09.00 HavacToTax 1089, 1377 «kI'u; 09.00—
21.00 — Ha wactore 1089 klu; 15.00—
20.00 — wHa vacrtore 7285 kly; 20.00—
22.00 — Ha yactote 1170 «l'u,.

Mpumevanun: 1. Ha 4acTorax ¢ ykazaHnem
abbpesunarypsi DRM npumenerna uyngposas
moaynaums curHana 2. OtaensHble 4acTors)
moryT 6biTb ONeparuBHO 3aMeHeHsl. 3. Yee-
PEHHbIN #n Ka4eCTBEHHbIA npuemM BO3MOXEH
TOJIbKO B 4acChl 11 H& 4acroTax, yKa3aHHbIX /s
Beuanus Ha COOTBETCTBYIOLLMN PETNOH.

NMPUMOPLE, BnagueocTOoK. Paguno-
cTaHums “Tuxuit OkeaH” (BeLLlaHWe Ha pyc-
CKOM fA3blke AN MOPSIKOB U pbiGakos
NanbHero Boctoka) B adumpe B 09.35—
10.00 Ha yactotax 810, 5960, 7330 klu.
BeuwaHve B IHTEpHETE OCTYNHO MO agpe-
cy <www.ptr-vlad.ru/tv&radio/ listen>.

3APYBEXHbIE CTPAHbI

BATUKAH. BatvkaHckass pagvocTaH-
LM BELLGET Ha PYCCKOM A3bIKE:

— ansa Asumm un fanvHero Boctoka —

Bpewms sciogy — UTC.
MSK spems = UTC + 3 4 (3umunii nepuos) nam
+ 4 4 ( neTHmit nepmosa).

13.30 Ha vacrorax 5900, 7150 kI'y; 21.00 —
Ha vacTtorax 5910, 7135 «kly;

— am Espornst — 03.30 Ha yacToTax
6185, 7335, 9645 «ly; 13.30 — Ha yacToTax
5900, 7150 klNy; 17.10 — HayacToTax 6185,
7365, 9585 kIy; 21.00 — HauyacToTax 5910,
7135 kr'u,

BENMUKOBPUTAHUSA. Pycckas cnyxba
"Bu-Bu-Cu” Bellaetr Ha PYCCKOM $i3blke
03.00—03.30 exemHEBHO Ha 4acToTax
5965, 6130, 7265 k'u; 04.00—05.00 B
6yoHn — Ha yactotax 5875, 5955, 7245,
9450 kly; 05.00—06.00 B 6yaHn — Ha
vacrorax 5955, 7245, 9450, 11875 kly;
15.00—16.00 B 6ynHn — Ha qactoTax 5920,
7115, 7325, 9625 kly; 16.00—17.00 exen-
HEBHO — Ha yactorax 5920, 5990, 7115,
7325 kly; 16.830—17.00 no cyb6botam u
BOCKpeceHbsiM — Ha 4actote 7335 kly;
17.00—18.00 exepHeBHO — Ha uyacroTax
5820, 5990, 7115, 7325 «u; 18.00—20.00
1o cy660Tam 1 BOCKpECEHBAIM — Ha 4acTo-
Tax 5920, 5990, 7105, 7325 kly; 20.00—
21.00 no cy660TaM 1 BOCKPECEHBSIM — Ha
vacrorax 5955, 5990, 7105, 7325 kl'u,.

PapuoBeratenbHbi KOHCOpLUWYM
“"CVC" nepepfaet nporpamMmbl Ha PyCCKOM
fA3blke Aons BocrtoyHow EBponbl 4Yepes
petpaHcnaTopel B lepmanuu B 06.00—
09.00 Ha wactote 11825 kly;, 09.00—
17.00 — Ha wacrore 15450 klu.

EMMNET. PapuvoctaHuus "Pagwo
Kaunp™ nepepaet Ha pycCKOM f3blke B
18.00—19.00 Ha yacTtote 7120 k.

U3PAWUJIb. B xope peipa npOBEpkKu
Bewatenen 6binu 3akpbIThl ABE NUPATCKUe
paguocTaHumu, pabortaswve us Udara.
Onepauvs NpPoBOAMNIack COBMECTHLIMU
cunamm NosMLUK 1 ynpasrieHust KOHTPONA
Ha4 pagvoBELLAZHUEM MWHWUCTEPCTBA
cBs3u. U3bATbl CTyauHOe 060pyaoBaHue
¥ nepenar4uk, 3a4epXxaH 27-netHuit Xu-
Tesb ropopa, Nopo3peBaeMblil B OpraHu-
3aLMN HE3aKOHHBIX PaaMOTPaHCIALMIA.

UHAUS. Papmocranums "Beennoniickoe
paguno” ("AIR") BellaeT Ha PyCCKOM $3blKe
yepes 250-kBr nepeparimk B JermB 16.15—
17.15 Ha yacTorax 9585, 11620, 15140 kI'u.

UTANIUSA. "UtanbaHckas paavopenei-
Has cnyx6a” (“IRRS") 3 Munana B adupe:

— ansa EBponbi, Cpearero Bocroka u
CesepHoit Appuky — 09.00—13.00 Tonb-
KO MO BOCKPECEHbSIM Ha yactoTtax 9510,
15750 xlMy; 13.00—13.30 — T0MLKO NO BOC-
KpeceHbsiM Ha yacToTte 15750 klMy;18.00—
20.00 no naTtHMuam, cybboTam 1 BOCKpe-
CEHbsIM — Ha YacToTe 7285 kIy;

— a8 Appmkmn — 15.00—18.00 exen-
HeBHO Ha 4acTtoTe 9825 klu.

JlononHutenbHyilo MHbOpPMaLMIO O pa-
60Te cTaHumm (B 4aCTHOCTH, NO HanpaBne-
HUSIM U Si3blKaM BELLAHWUSA) MOXHO HalTw
no agpecy <www.nexus.org/NEXUS-IB/
scenequs>.

KAHADA. PaguocrtaHuus “"MexayHa-
pooHoe Kawapckoe paguo” (“RCI") u3
MoHpeans paboraer:

— ana CesepHovi AMEpukn — Ha
YKPAWHCKOM 5i3blke MO BOCKPECEHBAM U
noHepenbHvkam B 01.35—02.05 Ha ya-
crore 9755 kI u cy66otam 1 BOCKpe-
ceHbaM B 15.35—16.05 — Ha wacroTax
9610, 9800 kMu (DRM); Ha pycCKOM s13bike

B 15.05—16.05 exenHeBHO 1 15.05—
15.35 no cy660T1amM 1 BOCKpeCEHbSIM — Ha
vacrotax 9610, 9800 ky (DRM);

— nana BocroyHo# EBponbl — Ha
yKpaunHckoMm n3blike B 17.00—17.59 no
cy660TaM ¥ BOCKpPECEHbSIM Ha HacToTe
9615 klMy; Ha PyCCKOM Ri3bIKe eXELHEBHO
B 16.00—16.29 1 17.00—17.29 — Ha yac-
ToTax 9555, 11935 klu 1 no cybb6otam u
BockpeceHbsiM B 17.00—17.59 — Ha
yacToTe 9615 kl'u.

NAKUCTAH. Pagnocranuus "Tlakuc-
TaH" paboTaeTr Ha PycCKOM N3blke B
14.15—14.45 Ha yactote 9395 kU,

NOJIbLUA. "TMonbckoe paguo AN 3a-
rpaHvubl” BELLAET B 3UMHEM CE30HE: Ha
pycckom s3bike B 12.00—12.30 — Ha vac-
ToTax 13840, 15520 kly; 14.00—14.30 —
Ha yacrorax 11675, 11840 ky; 15.30—
16.00 — Ha wactote 7335 kly; 19.00—
19.30 — Ha wactote 5935 kly; 20.00—
20.30 — Ha wacTtoTte 6135 kl'u; Ha ykpawnH-
ckoM A3blke B 15.30—16.00 — Ha wacToTe
6000 kl'y; 16.00—16.30 — Ha uacToTax
7170, 9440 xly; 19.30—20.00 — Ha wacTo-
Tax 5850, 5935 kly; 20.00—20.30 — Ha
vactote 5935 kI'L; Ha 6enopycckom si3bike
B 14.30—15.30 — Ha vacrore 6035 kl'y;
14.30—15.30 — Ha wactote 7180 kl'y;
17.30—18.00 — Ha yactoTe 6140 kL.

CLUA. PapguoctaHuus 'Tonoc Ame-
pukn” B adupe: Ha PyCCKOM fA3bIKE B
14.00—14.30 — Ha vacToTtax 6105, 7225,
9715, 15130 kl'y; 18.00—18.30 n 19.00—
19.30 — Ha wactorax 6105, 6150, 7220,
9650 klu; Ha ykpanHCckoM si3bike B 21.00—
21.15 — HavacToTax 7145, 9585 «kluy (exen-
HeBHO); 21.00—21.30 — Ha yactoTtax 7145,
9585 Ky (kpome cy660T 1 BOCKpECEHWIA).

LWBEUWS. Mony4acoBble Nporpammbl
pagvo Leeumn us CrokronbMa Ha pyc-
CKOM f3blke TpaHcnupytotca B 13.00 u
14.00 Ha wactore 9530 kly; 15.00 — Ha
vactoTe 5850 kly; 17.30 1 19.30 — Ha ya-
crote 6065 kly; 20.30 — Ha 4yacrtoTe
6065, 1179 klu.

IOXKHAS! KOPES. Kopevickasi LWwuvpo-
KoBeuatensHas cnyxba "KBS" BeLaeT Ha
pycckom si3bike B 18.00—19.00 Ha wacTo-
Te 7235 kMy (ans Esponbl) u B 11.00—
12.00 — Ha vactote 1170 kl'y (ona Oanb-
Hero Bocroka).

ANOHUKA. "Pagno AnoHus™ ("NHK™)
BELLAET Ha pycckoMm sa3wike B 03.30—
04.00 Ha yactote 15300 klu; 04.30—
05.00 — Ha yacrore 11970 kly; 05.30—
06.00 — wa wacrorax 11715, 11760 kly;
08.00—08.30 — Ha vacToTax 6145, 6165 kI'Ly;
11.30—14.00 — Ha wactore 11710 klu;
13.30—14.00 — Ha wvactote 6190 «kIu;
19.00—19.20 — Ha wactote 5955 «lu;
18.00—18.20 — Ha sacrore 9750 K.

TEJIEBU3UOHHOE BELLAHUE

MOCKBA. Onepartop CnyTHUKOBOWM
cBaau "PyCart” NnpucTynun K CTPOMTENLCTBY
npuemHoro Tesenopta B Mockee. OH GyneT
PaCrOsIOXEH PAAOM CO 3HAMEHWUTOM XOAbIH-
KO 1 NO3BONWT NPUHUMATL TEJe- U Paano-
Nporpammbl CO CMyTHWKOB, HAXOARLLMXCH Ha
op6uTanbHbiX nosuuwsix or 0 go 103° B. A,
Tenenopr paaMecTUTCS Ha KpbilLe HOBOrO
o¢uUCHOro 3paHus komnaHuu u 6yoer
cocToaTtb U3 12—15 aHTeHH OnamMeTpom
1,8 u 2,4 M, koTOpblE OBecnevar Npvem
curHana B guanasoxe 14/11—12 MTu.

Xopowero npyuema n 73!
Penaktop — E KapHayxos




Hn3ko4aCcTOTHbIN N3MEepPUTENbHbIN
reHeparTtop C aHaNoOroBbIM

yacTtoTOMepom
3. KY3HELOB, r. MockBa

B crarbe onucaH u3MepuTeNbHbIA reHepaTrop CUHYyCoOMAasnbHbIX
CMIrHaJIoB 3BYKOBOW M yNIbTPa3BYKOBO#H 4acTOT, COBMELYEHHbIN C aHa-
noroebiM yacroromepom. lpubop obecneuynBaer napameTpsl U
norpewHocTs, [OCTAaTOYHbIe AN GONBLWMHCTBA NPaKTUYeCKUX
pabot, nposoguMbIx paguonioburensmu.

orga B nomallHen naboparopum BO3-

HUKN2 HeoOXOAUMOCTb  3aMEHUTb
nocne MHOroneTHewn cnyx6ui 3BYKOBOW
reqepatop M3-102, To oka3anocb, 4TO B
npogaxe cenvac NoYemy-To BCTPEHAIOTCS
B OCHOBHOM TONbKO (YHKLNOHANbHbLIE
reHepatopbl, KOTOpPbIE AN U3MEPEHUN
napameTpoB 3BYKOBOW annapartypbl He
o4eHb yaobHbl, fa v Hepewesbl. Coenatb
CamMoMy U1 NMpoLLE, 1 3HAYUTENBHO AELIEB-
ne. Nybnukauuin Ha aTy TEMY O4EHb MHOTO,
no3aToMy M306peTaTb HUYErO HE HAA0, HO
yOo6HLIX ANA NOBTOPEHWA MNONHOCTLIO
3aKOHYEHHBIX MPOCTLIX KOHCTPYKLUMIA He
TaK yXx MHOro. MNpuwnocs Ha MakeTax npo-
BEPUTbL MOBTOPSIEMOCTb U NapaMeTPbl
HEKOTOPLIX BaPUaHTOB NrEHEPaTOPOB U Ha
MX OCHOBE €03aaTb Hanbonee npocTon n
yaoOHbIA pns NOBTOpeHUs Npubop.

Mo Moemy MHEHWIO, 0anH U3 Hanbonee
yOOBHBLIX reHepaTopoB Ana paboTbi Co 3BY-
KOBOW annapatypou — 3-102, nockonbKy
CTyNeH4YaTHe PEerynatopbl U KHOMOYHBLIE
NEPEKNIOHATENN B WHBIX KOHCTPYKLMAX
O4EHDb YCNOXHAOT paboTy. KoMnbloTepHbie
xe "BUpTyasbHbie npnbopbl” ropatca ana
3KCMEPUMEHTOB U NMOSIE3HBI NPY NOBEPKE,
HO ManonpurogHsl Ans noBCegHEBHOW
paboTbl. OnNsATh Xe, MOOHLIE rEHEePaTOPLI C
"YNETPaHN3KUMU UCKaXeHNaMU™ (0BbINHO
Ha (PUKCUPOBAHHOW 4acCTOTE) TOXE HE
o4eHb ynobOHbI Npu pa3Hoobpasuun name-
PEHWIA B NONIOCE 3BYKOBLIX HaCTOT.

B pomalwuHen nabopartopumn XOTenocb
VMEeTb MNEepecTpavuBaeMbili  reHeparTop
Hebonblnx rabaputos, HO NO yno6eTey
paboTul U napaMeTpaM OH HE [ONXEH
cunbHO otanuarses ot '3-102. Mpw naro-
ToBNeHun npubopa BaxHO wusabexartb
npenBapuTensHOro oTéopa 31eMEHTOB
ons nonyqeHns TpebyeMbix xapakrepuc-
TUK, NO3TOMY MPULLAOCE CPa3y 0TKa3aTb-
Ci OT CXEM 3a[alollero reHeparopa c
ncnonb3oBaHuemM Mocrta Buna wim gsou-
Horo T-mocTa. MNpy TakoM OorpaHuyeHun
33CNyXVBalOT BHUMaHUA FEHEPATOpH Ha
da3zospawarensx [1], reHepartop, npen-
noxenHuin E. HeBcTpyeBbiM [2], 1 reHepa-
Topbl € rupatopoM [3]. Ha makeTax atux
YCTPOWCTB CaMbiti HA3KUN KO3IDOULNEHT
rapmMoHuvk (K;) yaanocb nony4ntb B reHe-
patope no cxeme m3 [2]. Ha vactore 1 klMy
Y NpU BLIXOAHOM HanpsxxeHun okono 1 B
N3MEPUTEND HEANHENHBIX WUCKaXEHWN
(MHW) C6-11 nokasan K. = 0,016 %. Boa-
MOXHO, 3TOT NPNBOP MEHbLLE NPOCTO HE
MOXET nokasaTb (N0 NacrnopTHbIM AaH-
HbIM MUHUManbHOE WU3MEPAEMOE 3Have-
Hue K. = 0,08 %). Ho, k coxanewuio, B
3TOM reHeparope Nosy4nTb YCTONHUBYHO
reHepaumio BO BCEM Amanas3oHe 4acToT
O4eHb TPyAHO. C 3TON TOYKU 3peHus

YCTPOWCTBO [OBOSBLHO Kanpu3Hoe. leHe-
parop ¢ pa3ospaiLaTensMm CAOXHEE apy-
X ¥ COREPXUT OONLLLE 3NEMEHTOB.
flBHOE NpPenMyLLECTBO NO NPOCTOTE U
ctabunbHocTy B paboTte nokasan reHepa-
TOp NO nNpepnoxeHHon B [3] cxeme (Ha
puc. 1 oHa ynpouieHa). Tam namna Haka-
nvBaHuA, OencTeylowas kak 6apetTep,
NOAKJIIOYEHA K BLIXOLY YCUNIMTENS TOKa Ha
TPaH3UCTOPE, HTOBb!I CHU3NTL HArpy3Ky Ha

LWEHT raPMOHUK W BLIXOIHOE HanpsxkeHmue
HECKONBbKO W3MEHRAIOTCA NPU  3aMeHe
namnsl ctabunuzauunn. Npm namepeHnsx B
makete 3 MCcnonb3oBaHb MWUKPOSIaMIbI
onTpoHoB. Ha vactote 1 kl'y pesynsrarsi
nonyyexbl cnegyiowme: pna O3MN-2 K,
paseH 0,11 n 0,068 %; ona O3MN-11 —
0,23 un 0,095 %; ana O3M-13 — 0,1 m
0,12 % (no pmea sk3emnnapa). Ana He-
CKOMBKMX flaMn Apyrmx Tunoe K, okasasncs
paBHbim 0,17, 0,081, 0,2 n 0,077 %.
N3amepeHusa nokasanu, HTO Pasorpes HATH
4ype3BblyanHO Man (conpoTtuenenne Gorto-
pe3ucTtopa ONTPoHA MPaKTUYECKU HE
M3MEHAETCA), XOTa cTabunusauma amnimn-
Tyabl 3 oveHb addekTuBHa. He xyxe cta-
6UNM3NPYIOT aMNAUTyly BLIXOOHOTO CUr-
Hana v NonEeBbIE TPAH3UCTOPbI, HO UCKa-
XEeHUA NonyyatoTca 6onbLue.

HyXHO OTMETUTB, 4TO Ha CaMOW BbLICO-
kon yactore (100 kl'u) B uccnepyeMom
BapuanTte 3 moryTt pabortartb He Bce OY.
Jlerko o6ecneumBaloT reHepaumio Ha 3Ton
yactotre cpoeHHsie QY OP275 wunn
NES532, a mnkpocxema SSM2135 — Ha
4acroTax He Bbile 92 kI'u,.

MpenpcTaBneHHbIX 30ECH CBEAEHNIA MO
CXEMaM BMNOSIHE JOCTaTO4HO ANA
WU3roTOBNIEHUA WN3MEPUTENBHOIO
reHeparopa, Ho 3a Gonee noa-
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Puc. 1

uenb reHepartopa. Takon Xe ycunutenb
npenycMmoTpeH 1 B cxeMe [2]. Ho okaaa-
NOCb, HTO NPY BLIXOAHOM HanpsxeHuy 1 B
VCK/IIONEHNE YCUNUTENA Ha napameTpax
reHeparopa He CKa3biBaeTCH: HUTb JlaMilbl
NOYTW HE HarpeBaeTcs, a amnauTyna
BbIXOQHOrO CurHana npu nepecTpovke
4acTOTbl MPaKTUYECKN HE W3MEHSETCS.
BO3MOXHO, Mpy BLIXOZHOM HaNpPsXeHUN
4 B ycunutens None3ex, Ho AN 3afatoLLe-
ro reHeparopa (3IN) HeobxoauMOCTY B HEM
HeT. Kpome ycunutenen Ha TpaH3ncTopax,
NPy NPOBEPKE HA MAKETE BMECTO OBOBbIYHBLIX
QY 6binu onpoboBaHbl U MUKPOCXEMbI
SSM2135 n SSM2275, obecneumBatoume
3HauUUTENBHO GoNblUMIA BLIXOQHOW TOK. B
3TOM CNy4ae flaMna MOXET pasorpeBaTbcs
6€3 BCAKOro A0MNONHUTENBHOMO YCUNUTens,
HO TOXE HUKaKOM pa3HULILI B CTaBNTbHOCTY
aMNAnTyabl ¥ YPOBHE UCKAXEHUI HE 3ame-
ueHo. B cxeme reneparopa w3 [2] HauMeHb-
wine NCKaxeHmsa curHana nocturatoTca npu
onpeneneHHoM ONTUMANbHOM BbIXOOHOM
HanpsixeHuy, BuIBUPaEMOM C MOMOLLbLIO
noacTpoevHoro peauctopa. B reHepatope
no cxeme, nokasavHon Ha puc. 1 B [3],
HUKaKUX PErYNATOPOB HE NPERYCMOTPEHO,
a aMnAnTyay BbIXOAHOrO curHana MOXHO
n3meHutb nonbopom peauctopa R3. Ona
nony4eHuna HanpsbkeHust 1 B notpebosasncs
peaunctop R3 conpoTuBneHneM OKOno
13 kOmMm.

YBennueHvne aMnnuTyibi OQHOBPEMEH-
HO NO3BONNIET MNOBLICUTb BEPXHIOD rpa-
HUYHYIO 4aCTOTy reHepauum npu Tex xe
anemeHTax. Ha mow B3rnap, Heobxopn-
MOCTb B UCNONb30BaHUN HacCTOTbl Bbille
100 kl'y B NpakTrke 3aHATUIA 3BYKOTEXHN-
KOV BO3HMKAET kpaiiHe penko. Mpu akcne-
pyMeHTax 06Hapyxmnocb, 410 K03hdu-

pobHon nHdopMaunen n MetTo-
LWNKOW pacyeTa MOXHO 06patutb-
ca Kk cTaream [2, 3].

Ons nonyyeHma Makcumasb-
HOMO BBIXOZIHOMQ HANPsHKEHUS OKO-
no 10 B adpd. Heobxoomm BbIxoa-

NOBLILLIOLWNIA

J.Sl—_-l_ HOW  YCWUNUTENb,
HANPSIXEHUE 3aAAIOLIETO reHepa-

Topa B 10 pa3. B nonHoueHHOM
nprbope HYXHO KOHTPONMPOBATL HaCToOTy U
HanpskeHue BLIXOOHOro curHana. [poile
BCEro cHabouTL reHeparop MNPOCTHIMU
4aCTOTOMEPOM U BONETMETPOM. 3TY COBEP-
LEHHO HE3aBUCUMbLIE YCTPOWMCTBA pasme-
LLIEHbl H2 OTAENBHBLIX Nnarax, YTo obneryano
3KCNEPUMEHTAJILHYIO NPOBEPKY BCEX Y3/10B
W YCTPaHANO X B3aUMOBIIUSIHUE.

MonHas cxema N3MEPUTENBHOIO reHe-
patopa € 4aCTOTOMEPOM U BOSILTMETPOM
nokasaHa Ha puc. 2.

Ha opHon nnare cobpaH 3agawoimin
reHepatop (DA1), Ha BTOpoW — 4acToTo-
mep (DA3), Ha TpeTbel — BbIXOOHOW yCu-
nutens n BonstMeTp (DA2). Monywaercs,
4yTO BECb NpmMbop, kpome B6noka nuTaHusa,
cobpaH BCEro Ha TPEX MUKPOCXEMAX, NO3-
TOMY MOHT@X J1IErKO BbiNONTHUTL Ha OTPE3-
Kax MakeTHOM NeYaTHOM Nnarbl.

OCHOBHbIE TEXHUYECKUE NapamMeTpbl
YactoTHbie nHTepeansl 3 un

yacrtoTomepa, Ny,
B noaananasoHe

| 7...110

W 89...1220

m ... 828...11370

IV 8340...114500
HanpsxeHue Ha BbIXOOE reHe-

patopa,B ..... ... ... ....... 0...10

3aryxaHue arteHioaropa, ab . .10/20/30/40
BbixogHOE CcOnNpoOTUBREHUE,
OM ... . 100/160
Koadduument rapmoHuk 3, %,
B nogananasoHe

I(Bbiwe 30 M) ............. 0,16
W 0,105
Mo 0,065
IV 0,09
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Ana kaxgoro n3 noaananas’sOHoB yka-
3aHO cpepHee 3HaveHve koaddpuumeHTa
rapMOHKK, KOTOPOE NoNy4eHo 6e3 BCAKO-
ro nopbopa 3nemMeHToB (KpoMme Bhibopa
namnbl HakanuBaHus) NPU U3MEPEHUNAX
CUrHana Ha BbiXO[Ee 3afaloLLIEro reHepa-
Topa. Mpwy nepecTporike 4aCcToTbl amnn-
Tyna curHana n3MeHsnach O4eHb Maso.

3apaoumii reHepaTop Ha MUKPOCXEME
DA2 paboTaeT B YeThpex Nnogamana3oHax
C HeBONbLLMM NEPEKPHITUEM NO Kpasam.
MepecTpoiika 4acToThHl OCYLLIECTBAAETCS C
MOMOLLIBIO COBOEHHOTO NEPEMEHHOTO pe-
auctopa R17. [na nepecTporkn MOXHO
MCNOb30BaTh Y OANHOYHBIA PE3UCTOP, HO
nNepekpLITE B NOAANANa30HE OKAXETCH
3HAUUTENBbHO MeHblue. [pu  Hanuuum
BCTPOEHHOrO 4actoToMepa HET Heobxo-
ANMOCTU TOYHO NOArOHATL MPaHULbI ana-
nasoHoB unu obecneymBatb NNHENHOE
VM3MEHEHWE YaCTOThI, MPUMEHSISt NEPEMEH-
Hble Pe3ncTopsl rpynnbl b ¢ HennHenHon
XapakTeEPUCTUKON perynuposaHus. Monb-
3yACb LIKaNoW 4actotomepa, Tpebyemyto
4acTOTy curHana reHeparopa MOXHO
BHICTaBUTL 6€3 Tpyna.

MpocTuie aHanoroBbie 4acTOTOMEPLI
06b1yHO cobmpatoT Ha Mukpocxemax TTJ1,
TaK Kak Ha HUX npowe 06ecneynTs name-
peHNEe BbICOKMX 4acCToT. HOSTOMy HEKOTO-

- R39-R41 1,8

PLIE HEOXMAAHHOCTU BO3HWKIN NPY NOA-
KNIOYEHUM TaKOro 4acTOTOMepa, KOTOPbIN
BHOCW/ 3aMETHBLIE MOMEXWN: Ha 4acToTe
100 k'uy UHW nokasan yeenuyeHne koad-
duumenTa rapmonuk no 0,7 %. B atom
npubope wucnonb3oBaHa MUKPOCXEMA
KMOMN KS561NA7 (DD1). MNotpebnaemMbin
TOK 1 NOMEXW OT 4aCTOTOMEpa Nony4aoT-
CA 3HA4YNTENBHO MEHLLUE. Y1o6bl CBECTU
3TV NOMEXN K MMHUMYMY, CONPOTUBJIEHNE
paspenutencHoro peancrtopa R1 HyxHO
Bbibupats He meHee 100 kOm, Torga Ha
100 kl'y 3HaveHne K. He npeBbiwaer
0,3 %. Ha ppyrux anana3oHax npaktmyec-
KU NOAKIIOHEHUE HACTOTOMEPA HE CKa3bl-
BaeTcs. YTobb ewle 60nbLIe CHN3UTL ypo-
BEHb NOMEX OT HAaCTOTOMEPA, Ha Er0 BXOAE
YCTaHOBNEH NCTOKOBLIN NOBTOpUTENDL VT1
(KN303B).

MpuHUMN paboTh aHANIOrOBLIX YAaCTOTO-
MEpOB M3BECTEH, @ onucaHue paboTbi
opHoBubpaTopa MOXHO Haintu B [4, 5].
MepeknoueHne NopananasoHOB YacTOTO-
Mepa NPOU3BOAMTCA TEM XE Nepeknioyare-
nem SA1, KOTOpbIA NEpPEKIoNaeT 4acToTy
reHepartopa. Ecnu ecTb BO3MOXHOCTb Mo-
nobpars koHaeHcatops C2, C3, C4 n C5,
4TO6H MX €MKOCTW OTIMYa/MCb POBHO B
10 pas, T0 HeT HEOOXOAUMOCTY yCTaHaB M-
BaTb NOACTPOEYHbIE pe3ucTtopsl R6—R9.

HO MOXHO MCNONL30BaTL KOHOEHCATOPH
6e3 nopbopa 1 NOACTPOUTL NOKa3aHUsa B

KaxAOM  noagamManasoHe,  NONb3ysChb
BHELUHWUM 4acTOTOMEPOM (Hanpumep, B
VHW CB-11).

Ewe ogHOM HEOXMOaHHOCTBIO cTana
3aMeTHan HENMMHENHOCTDb LKAkl UCNOSb-
3yeMbix B npubope MUKpoaMnepMeTpPOB.
Mcxopa n3 Hannuma n aCTETUHECKUX CO06-
paxeHuit B 4aCTOTOMEPE WCNONb30BaH
MukpoamnepmeTp M4247 Ha 100 MkA, a B
BonsTMeTpe — M4387 Ha 300 mkA. Oba
Tuna npnbopoB ycTaHaeBnMBaiM B MarHu-
TOOHLI ANA KOHTPONR YPOBHA 3anucy
curHana, 06bIHHO OHU UMEIOT OJHY LUKany,
rpagynpoBaHHyio B peumbenax. NoHaTHo,
410 ocobas TOYHOCTb 3aeck He Tpebosa-
nacb. Ho ¢ HAaHECEHHOW HaCTOSALLIEN LKa-
NOW NOKasaHWa WN3MEPUTENbHLIX Npnbo-
poB ogHOro Tuna(!) CyuwecTBEHHO OTNnya-
nuck nnbo B Havane, Mbo B KOHLIE LLKanbI.
OpHako, pacrnonaras KOMMbIOTEPOM U
NMPUHTEPOM, HOBYIO LLIKANTy MOXHO CAENaTh
0O4eHb BbICTPO. CNOXHOCTL 32KNMOYAETCA B
aKKypaTHOM BCKpbITUM KOpnyca MUKpO-
amnepmeTpa A8 yCTaHOBKW LIKanbl, HO
3TO NpUOeTCa caenath, Tak Kak B BONILTME-
Tpe kpoMe 06biiHON LWKanbi Ha 10 B HyxXHO
uMeTb Wwkany Ha 3,16 B, a ana Bcex 3aHu-
MarnLmnxcsa SByKOTeXHMKOﬁ BaXXHO WUMETH



BO3MOXHOCTb OTcyeTa U B meumbenax.
ECTECTBEHHO, HUNTO HE MELLAET UCNOMb-
30BaTb WHblE MUKpoamnepMeTpul 6onee
BbICOKOI'0 KNacca C rOTOBLIMY LLKaIaMU.
BuixogHow kackag Ha QY DAS.2 (TLO82
nubo TLO72), ysennumsaounin amnnntyny
curHana no 10 B, HECKONbKO YBENUUMBAET
U HESIMHEWHBLIE MCKaXeHus. 3TOT kackaj,
0TAMYaeTca OT ONMUCaHHOIo B [6] TONbKO
TEM, YTO [ONOSHUTENBLHO BBEOEH NEpe-
knoqarens SA2 "x0,316" ana naMeHeHus
YPOBHA BbIXOOHOrO curHana Ha 10 ob
(ycTaHoBka NOACTPOEYHBIM PE3UCTOPOM
R30) 1 BKNOYEHHOW NapannenstHo emy
kHOMNky SB1. Mpy pasoMKHYTLIX KOHTaKTax
nepeknyaTenn 3TON KHOMKOW MOXHO
6bICTPO NONYYUTH CkaYKo0BpPasHLIE N3Me-
HeHus yposHs Ha 10 ab, 4To oYeHb yRo6HO

Bo3pactan no 0,32 % nHa yactote 100 klu,.
Ana 06bIMHOW 3kcnnyaTauum npubopa aTo
BPSA, NI UMEET 3HAYEHWE, XOTR BO3MOXHO
nonobpartb AN BLIXOOAHOINO yCuURUTENs
npyron QY. YBbl, nONynapHLIlA B 3BYKOTEX-
Huyeckon annapatype QY NES5532 Ha
BLICOKOW 4aCcTOTE NPEBPALLAET CUHYCOUTY
amnnutynon 10 B B "nuny”.

Becb reHepaTtop notpebnsaer ot ncTou-
HUKa nNutaxuua no uenu +17,5B 1Ok He
6onee 14 MA, a2 no uenn -17,5B — He
6onee 18 MA, noatomy B Kadectee T1
MOXHO MCNOMb30BaTh NOOOK ManoMoLy-
HbIl TpaHcopmartop, obecneumBaoLmn
HYXHbIE HanpsxeHua (2x18 B).

BHewHwnit Bua npubopa nokasaH Ha
¢doTo puc. 3. leHepaTop pPasMELLEH B
nnacTMaccoBOM KOpNyce pa3mepamu
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Npu HaCTPOWKE aBTOPENyNATOPOB YPOBHA
1 n3Meputenei ypoeHs. UcnonsaoBaHue
NPEOENbHOIO  HANPAXEHU]  NUTaHUA
(+/-17,5 B) ona ycunutena nNO3BONAUNO
NONY4UTb MaKCUManbHYKD aMNANTYAy Bbl-
XOpHOro curHana 6e3 orpaHuyeHus He
meHee 10 B. B 6no0ke nutaHua ons 3Tom
Luenu ycTaHoBneHbol ctabunnsartopbl C
PETYINPYEMBIM HANPAXEHNEM.

HecummeTpyuHoe orpaHuyeHne amn-
ANTYObl MOXHO BbIPOBHATL MOACTPOWUKOMN
COOTBETCTBYIOLErO HANpsXeHUs nuta-
Hus. MakcumansHoe Hanpsxerue 10 B Ha
BLIXOOHOM pasbeMe X1 yCTaHasnusaioT
peauctopoM R31. 3areM pa3smbikaoT
nepeknoyatens SA2 v ycTaHaBnuBawoT
nopacTpoeyHsiM peauctopom R30 Hanps-
XeHue poBHO Ha 10 ob Hnxe, T. €. 3,16 B.
[ns 3TOro BbLIXOAHOW BONBTMETP UMEET
BTOPYIO wkany. B nenutene HanpsxeHus
Heobxooumo  nopobpatb  Pe3ncTopsl,
4yT06bl 06EecneynTb TOYHOE WU3MEHEHUE
aMnNIMTYyab! BEIXOAHOMO CUrHana CTyneHs-
mu no 20 nb. UHorpa pocratoyHo NpocTo
NOMEHATL MECTaMW B IENUTENE [1BA PE3U-
cTopa OaHOro HoMuHana. JJOCTOMHCTBO
TaKoro aTtTeHaTopa — HEN3IMEHHOE
BHIXOAHOE COMNPOTUBNEHWE reHeparopa
npu NOOM  BbIXOAHOM  HanpsaxeHuu
(3necb 160 Om).

M3MepeHna nokasanm, 4to Npu BbIXOm-
HOM Hanpsixenun 7,75 B Ha yactote 20 Ny
reneparop umeert K.= 0,27 %; a npu Hanpsa-
XeHun 77 MB (-40 pb) — K= 0,14 %. B
nvanasone llnpyu U, = 7,75 BK.<0,16 %,
B onanasone Il K. =0,08...0,09 %. B nono-
ce vactot 10...20 'y npn U, = 7,75 B
K.= 0,06 %, a Ha 6onee BLICOKMX YacToTax

TEHEPATOP 3BYKOBGI ‘IACTO"I'WJ-
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200x60x 170 MM; nopo6HBIX KOPrYCOB B
npogaxe AoCTartodHo MHOro. B npubo-
pe MCrnonb30BaHb  Mepeknyarenu
MNr2-15-4N9HB n tymbnepsl MN1T-1-1B, a
Takxe kHonka KM1-1. Bce okcngHbie koH-
neHcatopsl, kpome C8, — Ha HanpsaxeHne
25 B. BoixogHow pa3vem X1 — JACKG,3.
Hackonbko onpaenaHo NPUMEHEHWE TakKo-
ro pa3beMa, NoKasbIBAET OMNbIT 3KCMyaTa-
umn. NMepBbie BnNeYaTneHus NOATBEPX-
DaI0T, 4TO uHOraa aToT Npubop ynobHee
'3-102, a Ha Hu3kux yactotax crabunnaa-
uva amnamTyobl Gonee yctowumea, npw
3TOM HUKakoro nopbopa netanen He Tpe-
byetca. MNMocne c6GOpkuM Ha HEKOTOpPOE
BpeMa HyxeH poctyn k UHW, Hanpumep
C6-11, gna HacTporkn. MoacTpoeyHbIMY
PE3NCTOPaMn MOXHO [IOCTATOYHO BbICTPO
BLICT2BUTbL NOKa3aHua NpubOPOB 1 NpoBe-
puTb NapameTpbl reHepatopa. Ecnu oka-
XETCA, 4TO BO BCEX NOAANANA30HAX UCKA-
XEeHua Benukn, cnegyet nopobpars apy-
rylo namny (MOXHO pPEeKOMeHOoBaTb
CMH6,3-20 unn ananoruyneie). Ans Hana-
XNBAHUA MOXHO WUCNONb30BaTb U Apyrne
npnbopbl — BONBTMETPLI, H2CTOTOMEDDI.
[Ana cozpanma wkans npubOPOB HYXHO
HaHECTU JIMHENHYIO LWKany u 3anucatb
nokasaHusa HanpsxeHWa BO BCEM auana-
30He NepecTporiku. 3atem ¢ nomoubto NK
HYXHO U3rOTOBUTL HOBYIO LLIKaNY C YHETOM
W3MEPEHHBLIX NOrPELLHOCTEN 1 pacneya-
TaTb ee C NOMOoLLbIO NpUHTEPa Ha GoTobYy-
mare. [OBOpUTb O TOYHOCTM 3aeChb Oec-
CMBICNIEHHO, NOCKOJIbKY OHA 3aBUCUT OT
NPaBUNbHOCTU NOKa3aHWUI UCNOSIb3YEMbIX
npu kanmbposke npubopos. Cenvac cnyx-
6bl PEMOHTA N KOHTPONSA B OCHOBHOM

ynpasgHeHbl; Tenepb npeanaraeTca uc-
nosb30BaTh CEPTUDULNPOBAHHBIE NPUOO-
pbi. Ho ceptudukauma, xota 1 ysenmumea-
eT ueHy npubopoB, HUKaK HE BMSIET Ha
TOYHOCTb WX Nokasanuii. Tak, npu 3kcne-
PUMEHTaXx C reHeparopamu 6u10 UCNONb-
30BaHo Tpyu UHU C6-11, n ux nokasaxua
HECKOSIbKO pasnnyanmnck.
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Penaktop — A. Cokornos, rpagmka — 0. AHgpees,
¢oro — asropa

«NO3bIBHOW +»
MNPEONTATAET PAOVUOHABOPHI:
PH-3KB SSB p/cT. Ha 160, 80 M
PH-54YM p/cT. Ha 10 M
PH-7 KB SSB p/cT. Ha 160, 80, 40, 20 M
PH-9 yactoTtomep
PH-134YM p/cr. Ha2 m
PH-15 CUHTES p/cT. Ha 9 onan.
603163, r. H. Hoeropog, a/s 49
«MO3bIBHON+»
T/¢d. (831) 417-88-04 NEW
E-mail: pozyvnoi@mail.ru

* x *

Khuru. Paguokomnnextyoume. CD.
Mouton. Karanor Ha CD 25 py6new
HaNOXEeHHbIM NNaTEXOM.

660094, r. KpacHosipck, a/a 10159,
"Dixon".

* * *

Becb cnexkTp pagvonioburensckmux
Ha6opoB
Macrtepam, KOHCTpyKTOpam U Tex-
Honoram npegnaraem!
Karanor ¢opmar A4, 104 ctp. —
50 pyb6. 63 yueTa NOYTOBLIX PACXONOB.
107113, r. Mockea, a/sa 10 "lMocbin-
TOpr".
Ten. (985) 366-87-86, (495) 461-09-34.

* * *

COBEPUTE CBOUMU PYKAMMU!
Bonee 200 MONYNAPHbLIX HABO-
POB HA NIOBYIO TEMATUKY: pagunova-
CTOTHbIE MOAYM, UM POBas U aHANOro-
Bas 3ByKOTEXHWKA, LM(POBLIE ¥ aHaNO0-
roBbi€ TIOHEPH!, ObITOBaA 3NEKTPOHMKA.
A Takke: pagnoctaHumm, CUCTEMbI
BuaeoHabnioaeHna n 6e3onacHocTy,
M3MEPUTENbHBIE NPUBOPLI, WHCTPY-
MeHT, koMnnekTyowme (6onee 5000).
Ona 3aka3a kartanora — YUCTbIN
KOHBEPT C 06paTHbBIM 3APECOM.
115201, Mocksa, a/a 4 "HOBAS
TEXHUKA"
www.new-technik.ru
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PacwupeHune BO3MOXHOCTEN
Mmukpokanskynatopa "CITIZEN

SRP-325G™

A. BAHUEB, r. Benukwnii Hosropoa

Hayunbie kanskynstopsl ¢pupmsl CITIZEN, nporpammupyembie Ha
a3bike BASIC, nmeloT wupokuii Habop BCTpoeHHbix QYHKUMNIA, B TOM
yucne rpapuyueckux, U cpaBsHMTeNbHO Aeuwesbl. HO nx nponssoan-
TenbHOCTb HEBbICOKA, YTO OCO6EHHO 3aMeTHO NpU BbIMONHEHNH
CJIOXHBIX PpacyeToB unu nocTpoexwuu rpadpuxkos. ABTop npepnarae-
MO# cTatey OBHapyXui, 4TO 4YacToTo3agaowWme yeny KanbKynaropa
BIoJsIHE NOAA[AI0TCA perynupoBKe, paccka3biBaeT, Kak 3To caenars U
NPUBOANUT HECKOJ/IbKO MPOrpamMm, KOTOPbI€ CTanu BbIMONHATHCS

6bICcTpEE U TOYHEE.

opabotaB ¢ kanbkynatopom CITIZEN

SRP-325G (ero onucaHue MOXHO
Hantu B UHTepHete no appecy <http://
www.citizen-systems.co.jp/english/
electronic/calculator/scientific_01.html>),
5 06HapYXKMN, 4TO OH C/IULLKOM MEIEHHO
CTPOUT rpaduku, O4EHL HETOYHO HOopMn-
pYET 3a1aBaeMblE NPOrPaMMHO BbIEPXK-
K/ BpEMEHU N K TOMY XE€ nmeeT Manbiv
o6bem nporpammuoin namatn. K coxane-
HWIO, HapacTUTb NamsaTb HE NpeacTa-
BNINIETCA BO3MOXHbBIM, TaK Kak OHa 0bbe-
OVHEHa C MUKPOMPOLIECCOPOM KaslbKyns-
TOpa B ORHOM KpucTtanne.

ABOT Pe3nCTOpPHI, 3a0al0LLNE TaKTOBYIO
HacTOTy KanbKynaTopa v BCTPOEHHOIO B
HEero TaMepa, BNONHE [OCTYNHb. Y106
nobparbCa [0 HUX, OOCTATOYHO CHATH
3aHIOKD KPLILLKY KOpMyca KaibkKynaropa.
Buinonnsa aTy onepaumio, HE PEKOMEH-
[yeTcs NoNb30BaTLCA OCTPLIMU METanm-
YECKUMN MHCTpyMEHTaMu. Ha OTKpbiB-
LENCA NOBEPXHOCTU NevyaTHOW nnatbl
cnenyeT HamTW NokasaHHHIE Ha PUCYHKE

' -

peauctopbl R1 n R2. 3kcnepnMeHTanbHO
yCTaHOB/IEHO, YTO OT CONPOTUBAEHURA
peauctopa R1 3aBUCKT YacToTa TAaKTOBOIO
reHeparopa Kaibkynaropa, a peauctop R2
3apaeT ONUTENbHOCTL OTCYUTHIBAEMbIX
NporpaMMHO  MHTEPBANOB  BPEMEHMN,
4acToTy MepuaHua Kypcopa u nepuop,
onpoca KnasuaTypsi.

Y106k1 yCKOPUTL paboTy KanbKynaTtopa,
HY>XHO YMEHBLUUTb CONPOTUBNEHNE pE3n-
ctopa R1. Mpowe BCEro ato0 caenatsb,
npunase NapannenbHO eMy LONONHUTENb-
HblA ManorabaputHoii peauctop. Mpu
3KCMNEPUMEHTAX MO YBENNYEHNIO TaKTOBOMN
4acToTbl CYObEKTUBHO OLEHMBAIUCHL CKO-
POCTb NOCTPOEHUA rpauKoB 1 YCTONYN-
BOCTb paboThl KanbKynatopa, a Takxe
3aMepanochb BPEMS BHINOSIHEHUA NPOCTON
TECTOBOW NPOrpamMmbl:

A=1;

Lb10:
IF(A==0)THEN{GOTO 1}
A=AS2;

GOTO 0;

LBLL:

END

M3 nonyyeHHbIX 1 NPUBEAEHHLIX B Tab-
nuue pe3ynsTatoB CAeAyeT, YTO onTu-

Nemnunckara beprynnu:

R=SQRT(2*2*cos(2*F)); END
OpHa m3 kpuBbix MpaHpy:
R= 2*sin (3F/4); END;

B nocnepHem cnyvae pekoMeHgyeTcs
3apaBaTtb N He meHee 18 »M oT 6 o 8.

MNoBbitueHHOE HLICTPOREUCTBME NONE3-
HO ¥ NPV CYMMUPOBaHUN PAAA, HANPUMED,
no nporpamMme:

PRINT " SIGMA "
X=1;5=0;F=0;

1b1 0:

GOSUB PROG 9;
S=S+Y;X++;
IF(ABS(F-Y)<=E) THEN

GOTO 1;
1

F=Y;
GOTO 0;

Lb11:

PRINT " S " ,S;
END

Mopnporpamma BuINNCAEHNR 3HAYEHUS
yneHa psapa Y kak GyHKumMn nepeMeHHomn X
nomkHa HaxoauTeca B obnactu PROG 9.
NapameTpom E 3a30ai0T TOYHOCTH BbIYUC-
NEHNIA.

Pesucrop Bpems
napannensHo | BbINONHEHWA Mpumeuanue
R1, xOM TeCTa, C
Orcyrcrayer 35...36 WcxopHbli pexim
448 19 Kanekynsitop paGoraeT HopmanbHo, CTpouT rpaduiu
3ameTHo GbicTpee
41,2 16 MuHuManbHoOe conpoTVBNEHUE, C €10 AalnbHENLLIUM
ymeHbLIeHueM Habniogalotcs cbou.
36,2 7 MporpamMMet BLINOMHAOTCA OYeHBb BbICTPO, HO NpU
NOMbITKE MOCTPOUTL rPaduk KanbKynsTop "BUCHET"

ManbHOE CONPOTUBNEHWE MNOAKNIOYA-
emMoro napannenbHo R1 pe3uctopa —
43...45 kOmMm. Ha 3apepxky, ¢popmupye-
Mmyto onepatopoM SLEEP(x), u Ha yacToTy
MEpLaHns Kypcopa 3TOT pe3nucTop He
BANKET.

MpumMepoM nporpammbl, Tpebytowen
NOBbLILLEHHOW npon3eBoanTENbHOCTU Kalb-
KynaTopa (MHaye BpeEMSA €€ BLINOSHEHUA
0Ka3biBaETCA HELONyCTUMO 6onblinm),
MOXET CITYXUTb CNeayHoLas:

PRINT "POLAR GRAPH";INPUT N,M;
U=2ri*M; F=0; D=Pi/N; Lb10:
GOSUB PROG 9;

X=R*COS(F):Y= R*SIN(F);
PLOT(X,Y);

F=F4D ;

IF(F>=U) THEN {GOTO 1;};

GOTO O;LBL 1:

END;

OHa CTpoWUT Ha 3KpaHe KabKynatopa
rpadpuk GyHKLUUM B NONSPHBIX KOOPpAVHA-
Tax, NpeiBapuTenbHO 3anpatumneas BBOL,
napameTpoB N (4ncno Touek rpaduka Ha
oavH 06opoT nyya) n M (ymcno o60poToB).
Mopnporpamma BHYUCNEHUS 3HAYEHUN
byHKLUMNM IONKHA HaxopmuTees B oBnacTtu
PROG 9 namatu kanbkynatopa. [na npo-
Bepkn PaboTei OCHOBHOW MPOrpamMMb
MOXHO BOCNONb30BaTbCA NOANPOrpamMma-
MW, NO3BONSAIOWNMIK MOCTPOUTL XOPOLLO
M3BECTHBIE KPUBLIE.

Cnupans Apxumepa:

R=0.1*F; END

He cnepyert 3abbiBaTb, 4TO C NOBbLILLE-
HMEM TaKTOBOW 4acTOTbl pacTeT noTpeb-
NAEMBIA KanbKy/IATOPOM TOK, YTO NPUBO-
OWUT K WHTEHCMBHOWM paspsake Garapewn
nmTanua. YT1o6bl UMETb BO3MOXHOCTb
paboTatb Kak B 0OLIYHOM 3KOHOMWYHOM,
Tak U B YCKOPEHHOM PEXMMAX, MOXHO
NOAKNOYUTL [ONONHUTENbLHBLIA PE3NCTOP
yepea BLIKNOYATENb, KOTOPbIA [OOMXEH
6biTb BeCbma ManorabaputHbiM, Tak Kak
MECTa B KOPMNYyCE KanbKynaTopa OYEHb
mano.

MopknoyeHne peancTopa napannenb-
HO R2 He BNMSAET Ha NPON3BORUTENBHOCTL
KanbKynaTopa, O0HAKO  yMeHbLlaeT
3a0epXKy, GOPMUPYEMYIO YNOMSHYTOMN
Boiwe ¢yHkumen SLEEP(x), onHOBpeMEH-
HO YBEMYMBAs 4acTOTy MUraHus Kypcopa
Y yMEHbLLas NEPUOL, onpoca KnasuaTypbl.

C napannenbHbiM PeE3UCTOPOM HOMU-
HanoMm 6onee 2 MOM HUKaKUX M3MEHEHNIA
B paboTe Kanbkynatopa 3aMeTuTb HE yaa-
erca. A nNpy ero COnpoOTUBNIEHNA OKONO
44 xOmM BLiZIEpXKa, co3paBaeMas onepa-
TopoM SLEEP(x), nony4yaeTcs B HECKONILKO
pa3 MeHbLLE 33aHHOMW, MEpPLAaHNE KypCo-
pa CTaHOBUTCA HACTONLKO 4HaCTbIM, 4TO
CO3[aeTca BNEYAT/IEHWE HENPEPBLIBHOIO
CBEYEHUA, KaNbKynatop nNpakTuyeckn He
NPONYCKaeT BBOAMMbLIE CUMBOSLI, Kak Obl
ObICTPO HE Haxumanucb knasuwu. Ho
CTOUT €LE HEMHOTO YMEHbBLUNTL CONPO-
TUBNEHNE NapannenbHOro pe3ncTopa, kak
KaNbKynaTop nepecraeT paborarb.

Mo mMoeMy MHEHWIO, yCTaHaB/MBaTb
Takow Pe3ncTop MMEET CMbICH, ECNK KaJlb-



KYNATOP CAWULLKOM MEONIEHHO (Ha B3rnag
nonb30BaTENA) pearvpyetr Ha HaxaTtus
KN2BWL W 4acTO MPONYyCKaeT BBOAWMLIE
cumBonbl. Kpome Toro, ¢ €ero nomoubio
MOXHO "oTkannbpoeaTb” onepatop
SLEEP(x), 06bi4HO dopMupylomin 3a-
[aHHYI0 B CEKYHAaX BbIQEPXKY BECbMa
npubnuautensHo. Takaa HeoBXoaMMOCTb
BO3HWKAET, HanpuMep, Npu UCNosib3oBa-
HUM NPOrpaMMbl BLIBOAA HA 3KPaH TEKY-
LLErO BPEMEHU:

INPUT H,M,S;

Lb? 1:

IF(S>59)THEN§M++;S=0;}

IF(M>59) THEN{H++;M=0;

St+;

PRINT H,":",M,":",S;

SLEEP(1);

GOTO 1;

END

Mon6opkon pesncTopa MOXHO AAXe
nonbitateca fobutsca, 4Tobb eouHuua
napametpa oneparopa SLEEP(x) coot-
setctBoBana 0,1 nmnn paxe 0,01 c. 310
NO3BONUT CO3AaTb NPOrpaMMy-CEeKyHOO0-
MEP, C BbICOKOW TOYHOCTLIO OTCHUTBLIBAKD-
Lyt0 HeBOoNbLIME NPOMEXYTKN BPEMEHW.

Ecnu BMewWwartensCTBO B annapatHylo
4acTb  KasibkyniATOpa  HEXEeNaTenbHo,
MOXHO MOBBICUTb TOYHOCTb OTCHETa Bpe-
MEHM 3aMeHOo opHOro onepartopa SLEEP
NOCNEAOBATENBHOCTLIO TaKMX ONEPaToOpPOB
CO CrneunaibHo Nopo6bpaHHLIMY MEHBLLLN-
MK 3HaueHusMKu napametpoB. Ectect-
BEHHO, 3Ta 3aMEHa AACT HYXHbIN pe3ynbrar
TOJNBKO HA OAHOM 3K3EMIIAPE KaJbKYNATO-
pa — TOM, Ha KOTOPOM MPOM3BOAUNach
nopbopka. B Moem cnyyae BbifEpXKY
poBHO 1 C pana nocnenoBartensHOCTb
SLEEP(0.1);SLEEP(0.1);SLEEP(0.5).
O6parute BHUMaHWE, YTO 3HAYEHUA Napa-
METPOB APOBHBLIE, XOTA O TAKO BO3MOXHO-
CTu B PyKOBOACTBE NO 3KCNAyaraunm Kasib-
KYNATOpa HET HU CroBa.

ELle HECKONBKO HE ONUCAHHLIX B PYKO-
Boactee ocobenHocTen. Ecnu B cnyyae
npPorpaMMHOro unn annapatHoro cbos
ctana HepocTynHoW ¢yHkuna RESET,
paboToCnNOCOOHOCTL KanbKyiaTopa MOX-
HO BOCCT@HOBWUTb OHOBPEMEHHbLIM HaXa-
TmeMm Ha knasuwmn "0" u "Del”. KOHT-
PacTHOCTb MHAVKATOPa MOXHO OTPErynn-
poBatb knasuwamu "Beepx” u "BHua"
nxoucTuka B pexvume MODE.

Penaxrop — A. fonrwii, ¢poto — aBTopa

KOHTPONbHLIN NPUEMHUK KOPOTKO-
BOSIHOBUKA W OXOTHWKA 32 DX — undpo-
BoW BCeBONHOBLIN DEGEN DE1103 —
2800 pybnen. DEGEN DE1121 —
3500 pybnei.

107113, r. Mocksa, a/a 10 unun

http://www.dessy.ru .

Ten. (985) 366-87-86, (495) 461-09-34.
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Peuesbie  nepekniovarenv
XOPOLLEro OTAbIXa U PA3BNEHEHNIA.

617120, NepmMmcknii kpai, r. Bepe-
warvHo, a/a 74.

* kK

ana

Pagnopetanu otey. u umn. 9000 -
MOB, KHUMW, KOMNbIOTEPDI, MO.

Baw koneept. 180013, C.-Metep-
6ypr; a/sa 93, Kucenepoii.

OnTnyeckune AMCKM:
pabGoTa Hag owmbOKkamMmm

A. IPOBAHOB, r. Yepenosey

Tpy yTeHnu nHPOpMaLnyu C ONTUYECKNUX U MarHUTHbIX HocuTenen
nunv npu nepegaye ee rno ceT Hen3bexHo v 4OBONbHO 4aCcToO NMNPOUNC-
xoaaT cbou. Tem He MeHee MHGOPMaLUs BCE-Taku [OXOAUNT B[O
Nnonb30BaTeNsi HEUCKaXeHHON. ABTOP KpaTko paccKa3biBaeT O MeTo-
Aax, KOTOpPbIMX 3TO AROCTUIAaeTCs, U O NMPOrpaMMHbIX CPeacTBax,
co3[aroLWuxX AOMNONHATENbHYIO 3alUNTYy MHPOPMaLNOHHbBIX MaCCHUBOB

OT NOoBPeX[eHUn.

Hpaxmqecm KaXA0My Nnonb30oBaTento
KOMMbIOTEP2 NPUXOAWMNIOCH CO3Aa-
BaTb apXuBbI Ha ONTUYECKUX [UCKaXx.
Huskas crtoumocts “"60onBaHokK™ u 60nb-
wan nHdopmaumoHHans eMKocTb 0bycno-
BUIK KX NONYNSPHOCTb — 3anuUCbIBaIo-
wum npusogoM DVD mnn CD ocHaweH
nobon coBpeMeHHbin koMneloTep. 06-
paTHOM CTOPOHOW YBEAMYEHUA CNPOCca Ha
"6onBaHku" CTano CHUXEHWE KOHTPONs
KauecTBa Npu ux NPoM3BOACTBE, HTO 06y-
CNOBUNO CHWUXEHuEe CcTabunbHOCTN n
HAZEXHOCTU BbINYCK2EMOW NMPOAYKLUUN.
JOBONLHO 4acTo ObIBAET, HTO OYEPERHOM
3anUCaHHbIA ANCK HEOXURAHHO Npenoa-
HOCUT HENPUATHLHI CIOpNpu3 B BUAOE
HeunTaembix pannos.

HekoTopbie nonb3oBatenn CuUUTaloT,
YTO €CM ONTUYECKUIN ONCK — LMdpPOBOM
HocuTENb MHGOPMaLIMKM U Ha HEM 3anuca-
Hbl TOABKO HyWM W €OWHWULbI, CRnefoBa-
TENbHO, HET MecTa Ana ownbok. 310 He
coBceM Tak. Bce neno B TOM, 4TO CHUTHI-
BaHWe 3anncaHHon nHbopMaummn npouc-
XOAUT B [OBOJSIbHO CIIOXHbIX YCNOBUSIX.
DopMy 1 MHTEHCUBHOCTb TA3E€PHONO Nyya
MUCKaxXalT LapanuHel 1 3arpasHeHus
NOBEPXHOCTW ANCKA, a ONTUYECKas CUCTe-
Ma B LESIOM WUCMbITbIBAET PasnNyHOro
poaa BuOpaUMOHHBIE N TEMNEPATYPHLIE
nedopmupyiolwme Bo3penucteus. [na
NOBLILLEHUSA OTKa30yCTOMYMBOCTU AmMCKa
(ncnpaenenus ownboK CHMTLIBaHNUR) NpU-
MEHAI0T cneumantHule MEeToabl npeaBa-
putensHo 06paboTkn 3annchiBaeMOK
uHpopmMaLun — nNpenHaMEPEHHbIE BHE-
CeHne u3bHITOYHOCTU U uYepenoBaHue
(M3MeHeHne nopsaka cnepoBanns) pas-
PRAOB KOQOBOW NOCNENOBATENBHOCTH.

N36biITOuHOCTL pocTuraetca nobaene-
HUEM K K2XA0My MUCXOOHOMY OnoKy AaH-
HbIX AOMNONHUTENBHOIO y4acTka, comep-
XWUMOE KOTOpPOro BHIYMCNEHO MO cne-
umanbHOMy anroputmy. NonyyeHHas KoM-
6uHauma obnagaet CBOMCTBOM aBTOMATL-
YECKOW Koppekumn ownboK, eCTeCTBEH-
HO, B Npepenax BO3MOXHOCTEW WUCNONb-
3yemMoro Metopa. Hauwbonee uacto npu-
MEHAETCA TaK Ha3blBAEMOE KOQMPOBaHNE
Puga-Conomona. Mpu 3anucu Ha CD n
DVD mcnonb3ytoT ABOVMHOE KOANPOBaHWe:
nHdpopmMauma C BLIXOAA NEPBOW CTYNEHWU
NOCTYNaeT Ha BXO, BTOPOU, 4TO NOBbILLAET
0TKa30yCTOMHNBOCTb.

YCTaHoBAEHO, 4TO OWMOKW, BO3HWKAIO-
wpe Npu 3anucy n xpaHeHun nHpopMa-
uun, 06pasyioT, Kak NpPaBuNIO, MNOTHLIE
rpynnsl, B KOTOPbIX UCKXEHHbIE pa3psab
cnepyloT HENOCPERCTBEHHO OAVH 3a pY-
rvM. M3MeHeHMeM MNCXOOHOro nopsaka
CnenoBaHua  pPaspsiioB  yBENUHUBAIOT
DONYCTUMYIKD  OJINHY  NOBPEXOEHHOIO
y4actka WHGOPMAaLMOHHOW nocnenosa-

TenbHOCTW. NS 3TOro, HanpuMmep, nep-
BblE pa3panbl BCEX UCXOAHLIX MHMOpPMa-
LMOHHBIX GNOKOB MOMEWIAIOT B NEPBLIN
BbIXOAHOW 60K, BTOPLIE — BO BTOPOW U
Tak panee. MNoteps npyn xpaHeHUn N BOC-
npousBeneHun paxe uenoro 6noka,
chOpPMNPOBAHHOTO NOA06GHEIM 06Pa3omMm,
nocne BOCCTAHOBNEHUA UCXOOHOW Nocne-
[OBaTeNbHOCTN  pa3pafoB  NPUBERET
VWb K NOTEPE OOHOrO Pa3psifa B KAXXKA0M
6noke. Tak rpynnosbie ownbku npespa-
LaloTCA B €AMHUYHbBIE, NEMKO NCnNpaenae-
MbI€ 32 CYET 0TKa30yCTOWYNBOro KOAMPO-
BaHus. MHaye nHdopmMauma, xpaHsauiancs
Ha nobOM ONTUYECKOM ANCKE, HE MOrna
6bi 6bITH NPOYUTaHA NPaBUSIBHO.

Ha puc. 1 npueepner npumep rpaduka
ownbOK HU3KOrO YPOBHS KOMNAKT-AUCKA,
NO3BONAUMIA YBUOETL TO, HTO OOBINHO
CKPLITO OT rNa3s psfoBOro Nosib3oBarens.
ABTOp x0Ten 6bi 06paTtuTb BHUMaHuE
YATATENA H2 COBEPLUEHHO HEOXUOAHHDIN

200

160

120

0 50
Puc. 1

BCECK OWMBOK BTOPOro YPOBHA KOPPEK-
LMK B KOHLE NEPBOW TPETU ONCKA, NCHEpP-
NaBLUWIA BO3MOXHOCTU CUCTEMbI UCNPaB-
neHna owmbok NPUMEPHO HaNONOBUHY
(npu 3atom cama “"6GoneaHka" He uMmena
uapanuH v Opyrmx MexaHM4eCKmnx NoBpe-
XaeHun). TNpuBefeHHbIn NpUMEP ApPKOo
CBUOETENLCTBYET O TOM, 4TO cboi npu
YTEHUW OAHHBIX MOXET NMPOM30oNTY 1 6e3
y4acTust CTOPOHHUX MEX2HUYECKMX Wnun
MHbIX BO3AENCTBUM (NPUYNHA — TEXHONO-
rmyeckme pedekTbl "6onBaHkn”).
Mcnonb3oBaHMe  OONONAHUTENbHbLIX
CpPencTs NPOrpamMMHON KOPPEKLINM OWn-
60K NO3BOSRET CKOMNEHCUPOBaTL 60NL-
won pa3bpoc kayecTBa ONTUHECKUX
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Puc. 2

nnckoB. Mpy BoibOpe B Ka4ecTse kpute-
pusa abdEKTMBHOCTN NpoLEecca 3almTbl
[aHHbIX 0T 60 OTHOWEHUs
BEPOATHOCTU HEMOBPEXAEHHOIO
COCTOSIHUS apxmBa K Pe3ynbTnu-
pyowemMy obbemy nHdpopmaumn
M306bITOYHOE KOONPOBAHNE OYEHL

CUIbHO BLIUIPLIBAET y MNOBCE- [rerpe— Q6s0p.
MECTHO NpUMeHaeMOon obbiBare- Datarer .
neM "CuCTeMbl Koppekuun” Ha

0CHOBEe 00LIMHOro oydnmpoBaHns Meron ofosneems:

[NCKOB unn nanok Ha aucke. Ha Dpogwm... ! SaMeroh Gannos v
pMc. 2 NpuBEOEHb NMPUMEPHLIE

3aBUCUMOCTU BepoaTHOCTU P, Popat apea Mapametoo apoeasm
6e30Wnbo4YHOro CUYNTBIBAHUS C @ RAR Yaanurs aiinem nocne ynaxoseu
Hocutena 6onbworo uHpopma- P Cospam SFX-apos

LMOHHOrQ MaccmBa 0T BEPOATHO- Co3nams HeNpEpbIBFLR Ao

ctn P, cbos npu 4TEHUM OAHOro Maton gxama: Llofoonte ShexTporep0 oM

cektopa. CuHaa nuHua — npu

[Otuve Donomemensio P P

P —
1 ‘Mmcmaw -

HbIE™ OANHOYHBIE OLLMGKWN MOTYT NPUBECTU
K HEBO3MOXHOCTW BOCCTAHOBNEHUSI OQHO-
ro U3 CEKTOPOB apxvBa. TEM HE MEHee
cucTema Koppekumn owmnboK apxvBOB,
co3paBaeMbix nporpammont  WIinRAR,
paboTaeT o4eHb OLICTPO U PEKOMEHaYET-
Cs K UCNOML30BaHUID BO BCEX Clyyasx,
KOrAa apxuBbl NEPefaloTcsa No CeTu, xpa-
HATCA HA TBEPOOTEJSIbHbIX HakONUTENNX
nnn Ha MarHUTHBIX HOCUTENAX.

Ona ncnpaenexdnss owmnbok B NoBpe-
XOEHHOM apxmBe HeobXoaMMO HaBecTw
Ha Hero kypcop B ¢annosoM 6paysepe
WIinRAR 1 Haxatb Ha 3KPaHHYIO KHOMKY
"UcnpasuTb”. B OTKpPbIBLLEMCH OKHE, N30-
6paxeHHOM Ha pUC. 5, yKaxuTte nanky, B
KOTOPYIO nOMXEH BbiTh 3anucaH ncnpas-
NIEHHLIV 2PXVB, NPOBEPLTE MPaBUNbHOCTbL

%H AUMAP MeTPLI apxn 3

roomn Bpemr  Kommeut

P
Boccranosnenwe datarar

Cosnan fixed data rar -
[Novcx

\ner D ]
[Cexrop 219 (cmewerssn 1B600...18800) nospexae
—> COKTOP BOCCTaHOBNEH
Cexcrop 248 (cmewermn 1F000.. 1F200) nospexasn

—> COKTOP BOOCTAHOBNEH
iCaxcrop 258 (cmewermn 20400.. 20600) nospexasn
—> CEKTOP BOCCTIHOBNSH
lotoso -
wbeml flaysa
([ Bagem  }[  Coma ]
Puc. 6

—  aBTOMaTMYECKOrO OrnpeaeneHus
ero Tuna, 3aTeM HaXMWUTe Ha
aKpaHHyto kHonky OK. Xoa npouec-
ca oTobpaxaeTcs B OKHE, NOKa3aH-
HOM Ha puc. 6.

Kak un npaktudecku nobon
coBpeMeHHbIN apxuBatop, WinRAR
cnocobeH ¢popMupoBaTtb apxme B

¥ {lo6aevm, yeroopmaisvo ane goccTa

1 BUAOE HE TONBKO eauHoro ¢amna, Ho
M MHOXecTBa ¢annos (TOMOB)
33aaHHoro pasmepa. Kpome TomoB
C 32apXVBUPOBAHHOW WCXOOHON
vnHdopmaumen MoryT 6biTb co3pa-
Hbl "TOMa AONA BOCCTAHOBNEHUA™,
4YUCNO KOTOPLIX 334al0T HA BKIIaOKe
"OononHUTensHO™ (CM. puc. 4).
Ana N OCHOBHbIX TOMOB, NONy-
YEHHbIX B PE3YyNbTare BbiNONHEHWUs
anroputMa cxatma, MOXeT ObiTb
co3gaHo M TOMOB ons BOCCTaHOB-

nexun, npuyeMm M<N. Obuiee uncno
TOMOB M+N He MOXeT npeBbilarb

255, tak kak WinRAR ucnons3yet
BOCbMUpa3paaHbii konep Pupa-
Conomona.  Paccmartpusaembie
panee nporpammul ICE ECC un
Recovery Star ncnons3yor wect-
HaguaTnpaspaaHyio apupmeTuky
nonen lanya, 4TO naet BO3MOX-
HOCTb co3patb 6onbliee Yucno
TOMOB, TeopeTuieckn — ao 65535.

) Ha npaktuke ux 4ucno He NpPeEBbI-

waer 32768, 4To CBA3AHO C OCO-
HeHHOCTAMKM ONTUMU3ALMKY Koaepa.
B nporpamme Recovery Star peanu-
30BaHbl 06a BapuaHTa.

Ecnn B pe3synsTate owmbok
nepegaysn no CeTU UM YTeHWsa C
oucka 6ynyt noBpeXAEHH OOWMH
WM HECKOJSIbKO OCHOBHBIX TOMOB

apxvBa, KaXAbli M3 HUX MOXHO
3aMeHNUTL NobbiIM U3 TOMOB Ans

KOppEKLMY OLMBOK C MOMOLLBIO Pasnenm 12
LyBAvpyIOLLE KONUM MacCuBa, e,-mggé!"fé)-w I Mooracrvposam gadm nocne ynaxosew
KpacHas — npu 3awmte uHpop- 7] 2enonaposams apve
Maumu konom Puna-ConomMona.

K coxanennio, annaparHsix v
NPOrPaMMHLIX CPEACTB KOppEK- Lok J[ omee ][ crosma ]
LM OLWMBOK, 3aN0XEHHBIX B KOH-
cTpykumio u nporpammHoe obec- Puc. 3
NeyYeHne CTaHAAPTHBIX YCTPONCTB
XpaHeHua 1 nepenaun uHoopma-
uBM, npv nOBbEueHHblx TpeboBa- B Vtun v napanerpes apruse
HWUAX K €e OOCTOBEPHOCTM 3aya- | [ Dononwrensio - L .
cTylo 6uiBaeT HepocTarouHo. B
NOOOGHHIX CY4asnX MOXHO BOC- Mapamerper NTFS F o
noNbL30BaTLCA  CMELMANbHLIMU CiCopmam swsweompassxpooma - T
nNpuknagHLHIMM  NPOrpaMmMamu, Copparsm, painoswse notoxn [ Nepmemmsex
CO30a0LWMMK  0ONOSTHUTENBHYHO ———
sawmty. PaccmoTpum paboty ¢ Towa Yeraosums negons.
HEKOTOPLIMW N3 HIAX. Deraro naysy noone kaxaor0 M3 Cucrony

Apxusartop WinRAR, nomumMo Crapeal CTUs uvienoBarn ToMoB Bowevposam 8 GoosoM
BbINO/THEHNA OCHOBHBIX (PYHKLNIA, Toron ans goccTanceness | 0 paxme
cnocobeH ucnpaenaTb OWnbKK B o oxormarm onepam
CBOMX apxmBax. BHeceHne n3bbi- P an sacnowms 1K
TOYHOCTU BO3MOXHO Ha YPOBHE 10-% % or ouiero pasmepa apoea ﬁ:.ﬁ:‘.‘”ﬁ&'ﬁ
BCEro apxmea (BHYTPEHHAS KOP- i
peKuus) U Ha YPOBHE €ro TOMOB
(bparmeHToB apxuBa). Y106l ok ]] Otvens | Crpoexs |
3a0encTeoBaTh BHYTPEHHIOK

BOCCTaHOBNEHUs. Koppekuua owm-

60K NPON3BOANTCR aBTOMATUHECKU

Koppekuuio ownbok, npu co3pa-
HUM apxmeBa HeoOXOOMMO Ha
3aknagke "Obwpe” okHa "Vma n
napameTpbl apxuea” OTMETUTb MNYHKT
"NobaBuTb uHpopMauunio ana BOCCTa-
HoBneHus” (pmc. 3), a B none "Undop-
Mauma ons BOCCTaHOBNEHUA" 3aKnagku
"[ONONHUTENBHO™ TOTO X€ OKHA BBECTU
3HaueHne ee nonn B ob6weM obveme
apxusa, Hanpumep, 10 % (puc. 4). Un-
¢opmauma 4na BOCCTAHOBNEHMA Oyper
3anmncaHa B KOHLE apxmBa C NCNoib30Ba-
HWEM CNELMasbHOrO BHYTPEHHErD 3aro-
J5i0BKa.

HepocTtatok 31O CUCTEMBI 3akoya-
€TCA B TOM, 4TO MHOrAa BCEro age "yaau-

Puc. 4

Boccramoenenne data rar
[lanse 207 38MoNn BOCCTANOBNEHHONO ADXMBS:
’ L@ |

Tin apxea
® PaccmatpreaTs nospex o ames xax RAR
PaccmaTpreaTs nospexnésai apam xax ZIP

(ox ] [omee | [[croma )

Puc.5

npy pacnakoBKe apxuBa, HO MOXeT

6biTb 3anyuleHa u nyTem BXOAa

yepe3 06onouky WinRAR B 0gvH n3
TOMOB Ana BOCCTaHoBnewus. B nocne-
OHEM Cfyyae noNb30BaTeNb MNONYYUT
3anpoc "PekoHCTpyMpoBarb  OTCYT-
CTByKOLME TOMA?".

Mporpamma ICE ECC He apxuBupyeT
nHOPMaLMIO, a NULLL CO34AET TOMA AN
€€ BOCCTaHOBMEHYA B C/ly4ae NoBpexXae-
Hua. 3anyctme ICE ECC, Heobxononmo
BbIIENNUTL B €€ MaBHOM OKHE nognexa-
wmin 3awmte dann (¢painb) n Haxartb Ha
3kpaHHylo kHorky “Create™. B or-
KPbIBLUEMCSI IManOroBOM OKHE (puc. 7)
3a7al0T OCHOBHBIE NapaMeTpbl co3aa-



- R of (%] paHHbe Ana BOC-
Recovery fiename: CcTaHOB/NIEHUA 3a-
[D:ATest\data ecc Browse mucaHbl B OfNH
. ¢ann). O6paboTky
Number of recovery fles: Totalheader redundancy % Total size of datar UCXOIHOM MHbOP-
8 3684 [0 MaLMN HAYMHAIOT
Compute time: Size of the first volume: Total size of recovery files: HaxaTtnmem Ha 9k-
Joo.oo J45954 |10%0548 P@HHYI0  KHOMKY
Block allocation Header Redundancy ——|  Totalsize: OK
Source block count: Minimal, X [i3nmz Ana wcnpasne-
[4%0 ~] |200 Recovery blocks ———— HUs oumﬁox,_aos—
Block sze, even Logarkthmic % Redundancy, %: ! HUKLLMX B dannax,
b F T A oo o
y | Number of secovery blocks:
Spit to volumes: e Hbl OAMH WKW He-
© Nospit CKOSIbKO ~ TOMOB
Fitto, bytes: { BOCCTaHOBNEHUS,
€ Equalsee , " = _5 HEOBXOANUMO Bbi-
& Powess of 24 :T::'" Beoomoumefl Ty T — 6patb Takown TOM
3 s of 2 sizing floy—————— M N
e e e {6alincpacuue,
€ Number volumes (equal szze) € Fasttest fony CRC) )
Nurber vohwne [8 =4 | B [NaBHOM OKHE
-~ © Fulltest nporpammbl ICC
Lr' Create emply volume (only header) T ECC n Haxatb Ha
™ Use this s setings by defauk Cancel l oK l SKPAHHYIO KHOMKY
"Verify". Nporpam-

Puc.7

3a  acamna“datarar® wsl

KoHTPOMS LBNOCTHOCTH ABHHDIX: SABEDLIEHO

Mor npouecca
Sawmra paitna “datasar” (1us 1) : OK!

Ma nonpocuTt yka-

Pe  MoTAT 3H3M3a LENOCTHOCTH ABHHLRI G fpuap v I3 T
33
Boero nospexnenbn TomMos OK:
Peaeps YOMOS AN BOCCTHOBNEIMA Bror: O Moymomsareeo - E::l

Puc. 8

BaeMbiX TOMOB BOCCTaHOBNEHUA, Hanpwu-
Mep, n36LITONHOCTN KoamMpoBanua (redun-
dancy). EAMHCTBEHHBIN HE Pa3feneHHbIN
Ha yactyu ¢ann ¢ paclMpPEHNEM UMEHN
.ecc 6ynet co3naH, ecnu Ha naxenu "Split
to volumes” otmeueH nyHkT “"No split”. Onsa
CcO30aHuMA HECKOSIbKUX Takux ¢annos
(TOMOB) 0AMHAKOBOro pasmepa UCNOoNb-
3yl0T ycTaHoBky "Equal size". Yucno
CO3[aBaeMbIX TOMOB NPOrpamMma onpepe-
JIUT CaMOCTOSITENBHO.

A BOT npu Bbibope nyHkTa "Number
volumes (equal size)" 6yneT co3naHo
3a1aHHOE YMUCNO TOMOB PaBHOro 06veEMa,
KoTOpbii  BuibepeT nporpamma. [Mpwu
VCNONb30BaHUM MPOrPamMMbl A1 KOPPEK-
UM apxmeBOB, CKayMBaemblx MO CETU,
ontumaneH pexvMm "Powers of 2 sizing
scheme”. B HeM 3apaeTca b 0ObLEM
NepBOro CO31aBaEMOro TOMa, KaxXAbli
nocnenylwmun copepxut Basoe 6onblue
NIOrMHECKNX CEKTOPOB, YEM NPEAbIAYLLINIA.
B 3aBMCMMOCTH OT CTENEHN NOBPEXAEHWUI
apxvBa NoSb30BaTENb MOXET BbIGpaTb
NS CKaYMBAHUA HYXHbIM Mo 06bemy 6510k
JOAHHLIX ANs BOCCTAHOBIEHUA.

Ecnvn npepnonaraetcs, 410 3aKOAWPO-
BaHHblE AaHHbIE OynyT XpaHUTLCA BMECTE
C OaHHbIMKU N8 KOpPPeKkuun owmnbok,
6onee ynoben Bapuant "No Split” (Bce

3aTb Nanky, B KOTOPOW HaxopaTcs ¢aninsl,
noanexauve koppektnpoeke ("Select
directory with data files”), n Ty, B kOoTOpPYIO
cnepnyeT 3anucarb pe3ynbTaTthl X BOCCTa-
HoBneHns ("Select destination directory
for recovered files™).

Mporpamma Recovery Star — paspa-
6oTka aBTOpa HacToauen cratbn. OnHa
npepHasHayeHa B OCHOBHOM AN NOaro-
TOBKM (ainoB K 3anncy Ha ONTUHECKUIA
OVCK nNyTem npeobpa3oBaHus X B XOpPO-
WO 3aLLMLLEHHYIO OT UCKaXeHun $anno-
BYIO CTPYKTYPY ¥ BOCCTAHOBNEHNA NCXOM-
Hbix GannoB nocne cuntoiBaHus. Bce
3awmuiaemMbie ¢arinsl HeoOXoANMO CKO-
nUpPOBaTb B OfIHy Nanky, U B OKHE Npo-
rpammbl Recovery Star HaxaTb Ha 3kpaH-
HYIO KHOMKY "3akoampoBartbh”. B okHe,
nokasaHHOM Ha puc. 8, 6ynet otobpa-
xartbca xoA, npouecca 0bpabotkn. Mo ero
3aBEPLIEHNN UCXOOHLIE Gainul MOryT
6bITb yaaneHsl, @ Nony4eHHbIn Habop ¢pain-
OB 3anucaH Ha auck. BaxHo nOMHUTL,
4TO B pE3YNbTaTe NPUMEHEHUA YEPEL0BA-
HUA TOMOB OTKa30yCTONYNBOCTb HECKOSTb-
KMX O[HOBPEMEHHO 3annCaHHbIX HabopPOoB
dannoe u3 opHon nankn 6yneT BolLLE, YHEM
NpY 3aMNUCK NX Xe B Pa3HbIX CECCURAX.

Ecnu 3akopmpoBarHbin Habop dannos
He ByneT 3anucbiBaTbCa Ha AWUCK, MOXHO

yOanuTe HEKOTOpblE M3 HUX u3 Habopa,
HayMHas C KOHua (CHavana B MHorodgan-
NOBOW CTPYKTYpe nayT dannbl aHHbIX, a
3a HUMK cnenyioT dannsbl Ana BOCCTaHOB-
nexHns). Takas cTparerns BbIHYXOEHHOIO
cokpauleHUst 06 BACHAETCA TEM, 4TO NOTE-
psa ¢anna ans BOCCTAHOBNIEHNA HE YBE/IN-
4YMBaET 3arpaTr NPOLECCOPHOrO BPEMEHU
Ha AEeKOAMPOBaHWE B OT/INYME OT NOTEpPU
daiina paHHbIX.

Ana BOCCTaHOBNEHns wuHdopmauum
TpebyeTca BhibpaTtb Nanky ¢ Habopom
dannoB, CYUTAHHLIX C ANCKA, U HAXaTb Ha
3KpaHHyio KHONKy "U3Bneys”. Ecnu davinbl
He 6binu NOBPEXAEHbLI, BOCCTAHOBIEHNE
CBERETCA K UX "CLUMBAHMIO" B UCXOOHBIE.
Mpy Hanuumm noepexaeHun obpaboTtka
3akmeT owytumo Oonbwee Bpems.
HaxatneMm Ha akpaHHylO KHOMKY “Bbine-
YUTB" MOXHO BOCCTa@HOBUTb LIENOCTHOCTb
noBpexaeHHoro Habopa dannos. OHu
LOMKHbI HAXOAUTHLCA B OQHOW Nanke w
ObiTb AOCTYNHBIMY ANR 3aNUCK.

CpaeHeHue nporpamm

B Tabn. 1 npencraBneHbl BLICTaBNEH-
HLIE @BTOPOM OLIEHKU MPUMEHUMOCTU
PaCCMOTPEHHLIX NPOrPaMMHBbIX CPELCTB
ans Tpex kareropui 3agay. Ouenka 1
03HaYaET OrPaHNYEHHYKO MPUMEHNMOCTD,
2 — BLICOKYK) CTENneHb COOTBETCTBUSA
3apaye, 3 — NOSHOE CoOoTBETCTBUE. BOT
KOMMEHT2puW K BbICTaBNEHHbIM OLEHKaM
o Kateropmuam 3anau.

Tabnuua 1
OLieHKa NPUMEHUMOCTH NO
KaTeropusiM 3agay
Mporpamma Flash-
porp Cems | o | CODVD,
(nepfnaqa Tenw, HD-DVD,
chainos) HDD Blue Ray
WIinRAR 2 3 1
ICEECC 3 3 1
Recovery Star 1 1 3

CeTb (nepeaaua ¢painos). Apxmeatop
WIinRAR wuMeeT [0CTaTO4YHO XOPOLLYHD
cuUCTeMy Koppekummn owmnbok, HO MHGOp-
Maums A1 BOCCTRHOBNEHUSI BHEAPAETCA B
caM apxuB, YTO YBENUUMBAET €ro 06eM n
BPEMS, 3aTpayMBaeMoe Ha nepenauvy.
Mpumenas ICE ECC, nonb3oBartenb MOXET
B NEPBYIO O4EPEab NONYYNTL camy NHGOP-
MaumIo 1 TONLKO Nocne obHapyxeHus B
Hen owmnbok 3anpocutb dannul ona mx
ncnpaeneHus. UMeHHo no aTon npuynHe B
DaHHOM Chny4ae onTuManbHa CTPYKTypa
dannoB BOCCTEHOBNEHWUS, B KOTOPOW
ob6beM nepBoro ¢avna MuHMManeH, a
06beMbl NOCNeAyWNX YBENNUYUBAIOTCS
NPONOPLMOHANBLHO CTENEHAM yncna 2. 310
NO3BONAET HE 3anpallveBaTb CRenyLmve
daninbl, ecnu yxe NpUHATLIX AOCTATO4HO
ANs ucnpaeneHns BCEX OLUMOBOK.

Mpu ucnonb3osBaHUM TOMOB BOCCTa-
HoBnenna WINRAR Bo3HMKaOT Heyno6-
CTB2, CBA32HHbIE CO CNIOXHOCTLIO pacyeTa
nx TpebyemMoro uucna u Heobxoaommomn
ctenenHy n3bbiTouHOCTU. JONONHUTEND-
HBHIE TPYQHOCTU CO30aK0T OrpaHUyEHnNs Ha
obuiee YnCcno TOMOB W BbIHYXIEHHOE
paBeHCTBO ux 06beMoB. HepocrtaTtok
Recovery Star 3aknioyeH B Heyno6eTBe
nepenayn no cetu Gonbworo uucna
C034aBaeMbix 3TON Nporpammon Gpannos.
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Flash-nakonutrenun, HDD. 3pecb aB-
HO OTCTaeT nporpamMa Recovery Star. B
otnnune ot WinRAR u ICE ECC, oHa He
npenycmarpmueaet GOpMMPOBaHUA pe-
3ynbTarta B BUOE OOHOro-mByx (annos.
3T0 cnepcTBME OPUEHTUPOBAHHOCTU Ha
ONTUYECKUE HAKONUTESW.

CD/DVD/HD-DVD/Blue-Ray. Hwu
WIinRAR, Hn ICE ECC He nosBonsioT
noNbL30BATENIO 33AENCTBOBATL HEPENOBA-
Hve 6nokoB uHdopmaumn. Ecnm, Hanpu-
MEep, Ha OWCK 3annucaH HeBONbLLION, HO
OYEHb BaXHbI JOKYMEHT, TO 6e3 npume-
HEHWUA YepeaoBaHUs OH 3alMeET He6OoNb-
LUYIO HENPEPLIBHYIO UK MAIOTHO Crpymnnu-
poBaHHyl0 061aCTb NMOBEPXHOCTU AMCKA.

Tabnuua 2
¢ I}
T b
3 | 88| <8 3
> - 3 _g_ EF
8 g 3] 49
B g 5188 g2
2 |§ 2 & E & g
C 5 s 2
a o
a s
Tonbko UnRAR
WinRAR Het EcTb (pacnaio )
ICEECC Ecmb Her Het
Recovery
Star Ecmb Ecmb Ectb

Jlobas uapanuHa, 3aTpoHyBLIas 3Ty
0651aCcTb, CMOXET NPUBECTU K HEBO3MOX-
HOCTU €70 CHUTLIBAHUA. A 4TODOLI YHWUUTO-
XUTh paxe Hebonblion daiin, 3akoanpo-
BaHHbI C WMCMOMb30BAHWEM YEPELROBA-
HURA, KOTOpoe nporpammMa Recovery Star
obecneunBaeT gna Ganos — pesynbra-
TOB KOANPOBAHWUA, PACTMONOXEHHLIX B
OfiHOW nanke, — NoTpebyeTca BLIBECTY U3

CTPOs NONOBUHY 061acT xpaHeHns (npw
KOOMPOBaHUM C ABYKPATHOW M3OLITONHO-
cTbto). Cornacutecb, TakOe CUNIbHOE
NOBPEXAEHNE HOCUTENA MaNIOBEPOSATHO.

Euwe opmH Hepoctarok WinRAR un ICE
ECC nns paHHOM kateropmm NpuMeHeHns
3aK/o4aeTca B TOM, HTO WX BbIXOOH2S
nHdopmauma He pasbuta Ha Menkue
dainbi-pparMeHTH. 3annch xe nhoop-
MaummM Ha ONTUHECKUI HAKONUTENb B BUAE
enmHoro danna kpamHe HexenartensHa,
TakK kak B cnyyae cbos, xota 6bl B OLHOM
CEKTOPE, OH CTAHOBUTCS HEYUTAEMbIM.

CeeneHua 0 OOCTYNMHOCTU PacCMOT-
PEHHbBIX NPOrPaMM 1 CTENEHU OTKPLITOCTY
VX KOAa NPUBELEHLI B Tabn. 2.

Bhiogbi

Apxuatop WinRAR nposiBun cebs kak
oyeHb cbHanaHCMpPOBaHHOE CPEACTBO,
NpUrogHoe ANs NPUMEHEHWUS NpakTuye-
cku B no6oi cuTyaumn. He ctouT, ogHako,
3abbiBaTb, 4TO OH — apxXuBaToOp U pa3pa-
GaTbiBaniCA A9 BLINOHEHUA CBOEWN
OCHOBHOM byHKLMN.

ICE ECC — peaynstar passutus
OTKpbITOro npoekra Par2 (Par), wupoko
M3BECTHOIO CPEan Nonb3oBaTtenen one-
paumnoHHbix cuctem cemerictea UNIX B
Ka4eCTBE WHCTPYMEHTA BOCCTAHOBIEHUS
¢$annoB, NOBPEXOEHHbIX NpU nepenaqe
yepes ceTb. B oTnnume ot cBoero popoHa-
YanbHuKa, 3TOT NPOrpamMHbLIA NPOAYKT
obnapaetr 60nee BbLICOKOW CKOPOCTbHIO
06paboTkn M [OOCTATOYMHO Pa3BUTHIM
nonb30BaTensCkMM uHTepdencom. Ha
CErogHAWHNA [eHb OH, 6e3yCnoBHO,
NPEeAnoOYTUTENbHEE OPYrnxX NPOAYKTOB B
cBoen kareropuun. HyxHO ckasartb, 4TO
paspaborumnkn ICE ECC oTtHoCsT cBOE
OETULLE K NPOrpaMMHLIM CPEACTBaM Anf
NOBbLILLEHUA HAOEXHOCTU XpaHEHUA OaH-

HbIX H2 ONTUYECKUX HOCUTENAX, XOTa dak-
TUYECKM OHO He obnapaetr TpebyembiMu
ana atoro kadectsamu. MNpu atom ICE
ECC 6uicTpee v ynobHee, yem Par2.

Mporpamma Recovery Star nHtepecHa
TEM, 4TO CO34aBaIACH CELNANBHO A8 pa-
60Tbl C ONTUYECKUMN HOCUTENAMU, NOITO-
My Ans 3aaad Takon kareropumn obpabo-
TaHHbIE C €€ NMOMOLLLIO MHPOPMALIMOHHDbIE
MaccuBbl 06naaaloT Hanbonbluen 0Tka3o-
YCTOMUMBOCTBIO. HyXXHO Npn3Hars, 4To oHa
3HAYUTENBLHO XYXE NOAXOAUT ANA UCNOSb-
30BaHus B apyrux uenax. MNpoekT nonHo-
CTbIO OTKPLIT. Kaxabii nonb3oBartesns BMe-
CTe C UCNONHAEMLIM (aiioM Nporpammbi
NONYYaeT Kak NPUrofHbIE K KOMMUASLMN
McxXopHuEe TekCThl (A3bik C#, cpepna Visual
Studio 2005), Tak 1 nogpobHoe onucaHve
MCNOSIb30BAHHbIX aNITOPUTMOB.

PacCcMOTPEHHbIE NPOrpamMmbl MOXHO
HanTy B IHTEpHETE NO Cneaywnm agpe-
cam:

ApxuBatop WIinRAR — <http://
www.rarlab.com/download.htm>.

UcxopHbie TekcTbl GecnnatHoro pac-
nakoBuwmka UnRAR (UnRAR source,
conepxut nporpamMmmbl kopepa Pupa-
Conomona B ¢aunax rs.h u rs.cpp) —
<http://www.rarlab.com/rar_add.htm>.

OtkasoycTonumsbivi Gannoebii Koaoep
ICE ECC — <http://www.ice-graphics.
com/ICEECC/ICEECCSetup.exe>.

OTkasoycronumBbii GannoBbii kopep
Recovery Star (Bepcua 1.50) — <http://
www.download.ru/redirect.php?redirect
=1&programfile=31380>.

Hu ogHa 13 3Tux NporpaMM He MOXET
CYMTaTbCHA YHMBEPCANbHOW, NOSb30Ba-
TeNb AONXEH BbIOPaTh Ty, KOTOpas Han-
nyqywuM 06pa3om  pelaeT  CTosLylo
nepen HUM 3anaqvy.

Pegpakrop — A. Lonrui, rpadmka — A. Jonrvi,
UNMOCTpaUun — asTopa

( OEMEH OMNbITOM )

AKXTUBHbLIA NepexoaHuUK
ONS AMHaAMNYeCcKoro MmukpodoHa
A. 3AIFOPYJIbKO, r. Exck KpacHogapckoro kpasi

emMa HefoCTaToONHOW AN OMHaMnye-
CKOro MyUkpoGhOHa HyBCTBUTENBLHOCTU

Lxs1 7|
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BX0Oa 3BYKOBbLIX KapT

KOMNLIOTEPOB NOAHUMA-
nacb, HanpuMep, B CTaTLe
M. O30nuHa "MoBLILLERNE
HYYBCTBUTENBHOCTU MUKPO-
¢$OHHOro BXOAA 3BYKOBOW
kapTui" ("Papguo”, 2007,
Ne 2, c. 24). Xouy npegno-
XWUTb CBOW BapwaHT YCT-
POWCTBA, YCTPaHAKLLErNO
aTOT HepocTatok. C ero

NOMOUBIO MOXHO COEOUHUTL AnHaMwu4ve-
CKUIA MUKPO(DOH HE TONBKO C KOMMbIOTE-
POM, HO 1 C BHELLUHUM MOLEMOM UK C N0-
6biM Opyrum 000OpynIOBaHUEM, pPaccuun-
TaHHbIM Ha pPaboTy C 3NEeKTPEeTHLIM
MUKPOGhOHOM. Tpy 3TOM HUKaKMX name-
HEHWI B KOHCTPYKLMM MUKPO(]OHA 1 KOM-
nbtoTepa (1nu apyroro npubopa) He Tpe-
byertcs.

: Puc. 2

Bce ycTporcTeo npencraenset cobomn
nepexogHyK C ABYyMSst Pa3beMaMun: rHes-
AOM IN1a LTekepa MUKPOGhOHa U LUTEKE-
pOM, BCT@BASEMblM B MUKPODOHHOE
rHE300 3BYKOBOW KapThl. Ero cxema n3o-
6paxeHa Ha puc. 1. Ycunutens Ha Tpax-
3uctope VT1, BKIKOYEHHOM MO CXEMe C
obummM amutTepom, cobpaH B kopnyce
rHespa XS1 (nop craHoapTHBIN LITEKep
nvametpom 6,35 MMm), ero petanm npu-
nasHbl HENOCPEACTBEHHO K BLIBOAAM KOH-
TaKTOB, KaK NnokasaHo Ha puc. 2. LLitekep
XP1 pnameTpom 2,5 MM COEIMHEH C yCU-
NUTENEM OTPE3KOM 3KPaHUPOBAHHOIO
npoBoaa ANNHON 12 CM.

Tpanauctop 2SC3199 wHampeH Ha
nnaTe HEUCNPaBHOrO BUAEOMAarHMTOMo-
Ha. Ero MoxHo 3aMeHuTb NobuiM Apyrum
aHanorM4yHOM CTPYKTYPHI, HanpuMmep,
2SC1740S, 2SC9014 vnu cepuni KT315,
KT3102. XenatenbHo, 4T0OBI TpaH3u-
cTop v gpyrue petanm Guinn manoraba-
PUTHLIMW, Tak Kak cBOOOOHOro MecTa B
KOpMNyCe pa3beMa O4EHbL Mano.

MNpoBepuB paboToCcnocobHOCTL K3-
Denua, PEKOMEHAYI 3aUTb €r0 MOHTaX
M30NALMNOHHLIM MatepuanoMm — napadpum-
HOM, CUIWKOHOBBLIM W 3MNOKCUAHBLIM
KOMNayHOOM. Heckonbko N3roToBAEHHLIX
MHOIO NEPEXOAHNKOB HAAEXHO paboTaloT
yxe 6onee nByx neT.

PenakTop — A. fonrvi, rpaguka — A. Jonrvi,
¢oro - asTopa



Bnok nutauva n KMnoBoOJsibTMEeTp

ansa "noctpbl Hnxesckoro”
A. NMPOCSKIHOB, r. LLUaynsii, JinutBa

onee AeCATU NeT NpoLio C MOMEHTA
nybnukauum B XypHane “Paauo”
cTatbn 0 "nocTpe “Ymxesckoro” (Mea-
HoB B "JliocTpa Ynxeeckoro™ — cBoumMn
pykamu”. — Pagmo, 1997, Ne 1, c. 36, 37).
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3apAXaAETCA [0 HaNPAXEHUs HEMHOTUM
meree 300 B. Tpunmuctop VS1 npu atom
33KpPbIT, NMOCKONbKY TOK, NPOTEKAAOLLNI
yepe3 peauctop R1, co3paeTr Ha guopne
VD2 HanpsxeHue, KOTOpOe ABNAETCA

Cc2 Ca

22 kB

wme pesuctopsl R4, R5 nopawr Ha
“noctpy”. HeoHoBas namna HL1 Bbinon-
HAET QYHKLMW MHAMKATOPA BKIIOYEHNS.
Bce peranu 6noka nutaHusa pasme-
WaT B niactMaccoBoM kopnyce. [ns
MOHT@Xa 31EeMEHTOB BbLINPAMUTENS WUC-
nonb3oBaHa nnacTuHa n3 nonucTupona.
BoiBOAL pertanert BNNaBnaoT B nnaty m
COeANHAIOT OTPE3KAMWU MOHTAXHOIO NPo-
Bopa. Tpunuctop VS1 u "okpyxatowme”
€ro AeTany MOHTUPYIOT HABECHBIM CMOCO-
60M Ha nnacTuHe M3 CTEKNOTEKCTONNTA,
KOTOpYIO Takxe KpenaT B kopnyce. Ha
pe3uctopbl R4 n
R5 Hapeta no-
nMcTuponoBas
Tpybka, koTopas
C2-C7 2200 x 20 kB
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Puc. 1

Puc. 2

3ta cratba 6ykBansHO BCKONbIXHYNa pa-
avonobutenen, n aetop ¢ 6onbwKM
BOOAYLWEBNEHVNEM NPUCTYNUN K cOOpKe
BbICOKOBOSILTHOrO 6noka nutaHma wn
camomn “nocTpel”. MHorve pagnoniobure-
NN HE TONBbKO MOBTOPUAW NPELNOXEHHYIO
XYPHaNOM KOHCTPYKUMIO, HO 1 Npegnara-
N1 CBOW BapwaHTbl CxeM Gnoka nuTaHus.
ABTOPOM ObiN NOBTOPEHL! HEKOTOPLIE U3
HUX, HO, K COXaNEHW0, MHOTWE, BUOMMO,
6binm pa3paboraHbl nocnewHo n pabora-
o HeHagexHo. Moatomy npuwnocs OT
TakMx yCTPOWCTB OTKa3aTbCA W B3ATb 32
OCHOBY 6N1OK NMUT@HWS, NPEANOXEHHBIA B
yK232HHOW BhiLLE CTaTbe.

Cxema 6noka nutaHus “niocTpbl™ noka-
3aHa Ha puc. 1. MNpn nonoxuTEeNbHOM
NONYBOSIHE CETEBOIO HANPSXEHWUA YEPE3
peauctop R2 n avop VD1 koHpeHcaTop C1

NpUMEHAETCH
AN\ nogknwye-
HNUA BbLICOKO-
BOSILTHOrO Npo-
BOZA K KUHECKO-
ny TeneBmsopa.
BHewHunn  Bug
cobpaHHOTroO
6noka nutaHua
nokasaH Ha
puc. 2.

B 6noke nu-
TaHua NpUMeHeHbl koHpeHcatop C1 —
K73-16, koHpeHcarope C2—C7 — K73-13,
Bce peauctopbl — MIT, npuuem R2
COCTaBnEH U3 TpeX, COEQUHEHHbIX Nocne-
noBarenbHo, pe3nctopos no 330 Om. T1 —
TpaHchOpmMarop CTPOHHOW pPasBEPTKU
TBC-110/16, ero BbiBoab! 2 ¥ 4 COEANHAIOT
c katopoM amoga VD2, BeiBog, 3 — C KOH-
peHcatopom C1, a2 BbICOKOBOMbTHbIN Bbi-
BOA, B TONCTON N30NaumMn — C KOHOEHCATO-
pom C2.

HanaxueaHua 610K nNuTaHWA He Tpe-
6yeT 1 HaunHaet pabotartb cpasy. HTobul
6biTb YBEPEHHLIM B €0 NpaBunbHON pabo-
T€e, CNENYET N3MEPUTL HANPSAXKEHNE B KOH-
TPOMbHBIX TOYKAX, NOKA3aHHbLIX Ha CXEMe.
MNoatomy, npuctynas Kk cOHOpke BbLICOKO-
BONLTHOrO 6noka nutanma ans “ncTpbl
YuxeBCKOro”, cremyer NOMHUTb, YTO HE
oborTrce 6e3 namepuTensHoro npnbéopa —
B [aHHOM cny4ae kunoBonbTtMetpa. OH
HYXEH HE TONbKO NPY HANAXUBAHUU, HO Y
npu ganbHENLWeEn 3akcnnyataumm - ans
NPOBEPKU NPaBUIBLHOCTY €€ GYHKLNOHU-
poBaHusA.

Cxema KunoBOSbTMETPA NokKasaHa Ha
puc. 3. B HEM MOXHO NPUMEHUTL CTpe-
JIOYHbIE MUKPOAMNEePMETPLI Ha TOK oT 10
0o 50 MkA. MNpu ncnonsL3oBaHuM MMKPO-
amnepmetpa M303/1 (nnu aHanormyHoro)

VD3-VD8 KL106I

/8 VD8
R4 R5

51M 51M X1 Bbixog
(11 —{17 -0 -26,3kB

3aKpbiBAOWMM ONA yNpaBnstouLe- PA1
ro nepexona tpuHucTopa VS1. Mpu R1220M R2220M R3220M e
OTpULIATENLHOM MONYBOSHE CeTe- I 3 1 (A
BOrO Hanpsxenna auoast VD1 m C1 01 Mk
VD2 3akpbiTh v yepes peauctop R1 TH
W yNpaBnsiowmii 3NEKTPOL TPUHU- Il
cTtopa VS1 npoTekaeT Tok, NoaTto- VD1 KA5226
My OH OTKpbiBaeTcs. KoHpeHcarop B
C1 npw aToM GbICTPO paspaxaeTcs
yepes nNepBUYHy0 0OMOTKY TpaHc-
¢dopmaropa T1, auon VD2 n TpuHn- R4 47k
cTOp VS1. B 3T0OT MOMEHT Ha BTO- + %
puyHo obmoTke T1 BO3HUKaeT

Puc. 3

MMINYBC HAanNpPsXeHWsa, NOocTynato-
LM Ha BHINPAMUTENb C YMHOXE-
HUEM HanpsXeHus, cobpaHHLIA Ha anonax
VD3—VD8 wu koHpeHcatopax C2—C7.
MOCTOAHHOE HanpsXeHWe C BbixoAa
BLINPAMUTENA 4EPE3 TOKOOTrPaHUYUBAKD-

C TOKOM MNOMHOro OTKAOHEHus 50 MKA
yctanaenueaoT Tpu (R1—R3) coepuHeH-
HbIX nocnepoBartensHo pe3uctopa K3B-1
no 220 MOm vnnu nBa peauctopa K3B-2
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no 330 MOmM. 3toT
MUKpOaMnepMeTp
ynobeH TeM, 4TO He
“ notpebyetca nepe-
[enka wkansl — no-
CTaToO4HO HaAnUcChb
"MA" (unn MKA) 3a-
MeHUTb Ha "kV" (nnun
kB). Ons Mukpoam-
nepmetpa M900 c
TOKOM TMONHOro OT-
knoHennsa 10 MkA
cnepyet  uCnNOnb-
30BaTb ABa Coean-
HEHHbIX NOCNeno-
BaTenbHO pe3ucTopa
K3B-5 conpotuene-
Huem no 1 F'Om. Ne-
PEMEHHBLIN  pe3unc-
Top R4 npepHasna-
YyeH ans kannbpoe-
KM LKanbl CTPEeoy-
Horo npubopa, a
onon VD1 1 KOHOEeH-
catop C1 — gnaero
3aWNTHI.
Peauctopol R1—
R3 pasmewatr B

o

Puc. 4

ulyne npuéopa — NONOM LMAMHOPE U3
OpraHnYyeckoro CTekna C HapyXHbIM
anametTpoM 20 MM 1 TONLWWHOW CTEHOK
4 mM. OcTanbHble 3EMeHTH — Auon
VD1, koHgeHcatop C1 1 nepemeHHbIn
peanctop R4 MOHTMPYIOT Henocpen-
CTBEHHO Ha BbIBOAAX MUKpOamnepme-
Tpa. Ero, B CBOWO ouyepenb, yctaHaeBnn-
BaIOT B NN1aCTMacCOBLIN KOPNyC U coeaun-
HAKOT C WynoM rnbkuMm nNpoBOAOM B
HaZexHown wusonauuu. BHewHnin Bup
KMNOBONbTMETPa NOKasaH Ha puc. 4.
KannbpoBky wkansl nNpoBOOAT C
NOMOLLIO 3TANOHHOTO U3MEPUTENBHOIO
npubopa, NOAKNIYUB X OHOBPEMEHHO
K BbIXOly BLICOKOBONILTHOrO 6110ka nuta-
Hua. PeanctopoMm R4 yctanaenueawoTt
nokasanus oboux npnbopoB OAMHAKO-
BbIMA.

ABTOPOM 66110 COGPAHO TPU KOMNSIEK-
Ta U3OENuiA, N BCE OHW HAZexXHo pabo-
TaoT B TeYeHNE MHOrux neT. MNpw narotos-
neHnn cobcTBEHHO "MIOCTpH” cnenyer
BLINOSHATHL BCE PEKOMEHAALINN, N3JTOXKEH-
HbIE B YNOMSIHYTO BhILLE CTaTbe.

Penaxtop — U. Hevaes, rpadmka —¥. Hevaes,
¢oro — aBropa

3Y ona 6arapeun akKyMmynaTopoB

doroannapara

B. KOHOBAJIOB, r. UpkyTck

INpeanoxennoe asTopom 3apsigHoe ycrTpoiicteo (3Y) paspabora-
HO Ans 3apapKu akKymMynsTopHoi 6arapeun yngposoro ¢poroannapa-
Ta, cocrosiyeni u3 asyx Ni-Cd unu Ni-mh akkymynsartopos. Ero ornm-
yuTeNIbHbIe 0COOEHHOCTH — MMIYNbCHbIA XapakTep Toka 3apsigku,
MOCTOSIHHBbIA KOHTPONb 3a HanpsXKeHWeM U MHAWUKALUUS PEeXUMOB
paboTbl HA ceMU3NEeMEeHTHOM CBEeTOAUO[AHOM UHAWKaTOpe.

PErynuUpyeMO CKBaXHOCTbIO, NUTaHue
KOTOPOro OCyLleCTBARETCA OT napame-
TPUYECKOro cTabunuaaropa HanpaxXeHUs

Cxema 3Y nokazana Ha puc. 1. Ha
noHwxaioweMm TpaHchopmarope T1,
ovmonHoM mMocte VD1—VD4 n KoHaeHca-

VT1 ocCyuleCTBNa€T KOMMYTauuio TOka
3apanKn, a CEMN3NEMEHTHBIA CBETOANOL -
Hbi uHankatop HG1 — nHamMkaumio pexu-
MOB paboTbi.

AMNAMTYA2 NPAMOYrONbHBIX UMMNYNb-
CcoB Ha Buixope TavMepa DA1 coctaenser
okono 7,5 B, a BpeMeHHble napameTpbl
onpepenaoTca anemeHtamu C2, R2, R3,
R5. 3apsinka koHpeHcatopa C2 ocyulecT-
BnaeTca yepes auop VDS u peauctop R3,
a paspapka — yepes peauctopbl R2, RS.
Bpems 32pagku MOXHO ONpenenntb no
dopmyne t; = 0,69-C2-R3, a pa3pankn —
no d¢dopmyne tp=0,69-C2-(R2+R5).
Mepuop, cnenoBaHus MMMNyNbLCOB COCTa-
But T = t3 + tp, @ vactora f = 1/T. Perynu-
POBKY CKBaXHOCTM W HacTOThi OCYLLECT-
BAKAOT NOACTPOEYHBIM PE3NCTOPOM R2.

Batapeto akkymMynsaTopoB NoakIoHaoT
K Bbixoany 3Y. Ecnv nonapHOCTL nogknto-

HG1 ANC3245
1la
R4 510 13b
1 10[¢
VD6 8d 34
vD1-vD4 KC182A € S
XPUOFUL1A 1N4003 ¥ RS 56« 2 4
< — —{ N\ | AN 9
o R11,2k [ R3 24« h
S Plid @ <}
P SA1 "Bkn " DA1 KP1OOSBMA1‘
S 2ls|Gien|+ul8
VD5 K[15226 ] -
P 6r 3
ct =2 N —
I 5 7
470 MK;‘ q "—UR * §
x50 B R2470 k 4[] M e
1 c2 S
“To1mk E o
1 O >
Puc. 1 T C3 0,01 mx TL431CLP x €
. d . - - ©

Tope C1 cobpaH HecTabunnanpoBaHHLIN
BLINPAMUTENb C BLIXOLHLIM HAMPAXEHNEM
okono 10 B. Ha taimepe DA1 cobpan
reHepaTop NPSMOYroJibHLIX MMNYyNbCOB C

Ha peauctope R1 u ctrabunutpone VD6.
Mukpocxema napannensHoro crabunusa-
Topa Hanpsxxenna DA2 ucnonb3aoBaHa kak
KOMrapaTop Hanpsxenus. TpaHaucTop

YEHUA NPaBUbHAA U aKKyMynaToOpbl pas-
PAXEHB HE MONHOCTLIO, ByneTr CBETUTb
ceetopgmon HL1. Mocne nogkntoueHus 3Y
K cetu yepe3 pesuctop R13 anement h



(necatuyHan Touka) mHavkaropa HGt u
3apsaxaeMylo Harapelo nporekaer TOK
HECKONbKO MWIMamnep, NOSTOMYy 3TOT
3NEMEHT MHAMLMPYET noakioyeHune K 3Y
Garapen akkymynstopos. [pu ee OTcyT-
CTBWM TOK NPOTEKAET YEPES 3TOT SNEMEHT,
panee — B OCHOBHOM YEpe3 pe3wncTop
R14 v ceeTtoaguon HL1, nosTomy oH 6yner
3HAYNTENBbHO MEeHbLLE W SPKOCTb CBeye-
HWSA snemeHTa h mana. Yepes anemeHTb
a, b, ¢ v d wnaukaropa HG1 v peaucrop
R4 10k HaumHaeT NpoTekarb cpady nocne
BkMoyeHns 3Y, NO3TOMy OHW CBeTAT
NOCTOSIHHO.

Otan  3apagky  akKymynsaToOpHOWM
Garapew yepenyercs C 3Tanom paspsa-
k1. [py BBICOKOM YpPOBHE Ha BbIXOAE
tanmepa DA1 TpaHsncTop VT1 oTkpbiBa-
€TCH W Yepe3 Hero, a Takke Tokoorpa-
HUumBalowmm peavcrtop R10 nportekaer
TOK 3apsinku Garapeun. Ero 3HaueHve
3aBMCUT OT HanpsxXeHus NuTaHus,

vm%%%
Ky R10 >

R1 e—:}—ec)@/_>

> KT1

cTerT, a HanpsxeHve Ha Bxoae Uy Tarimepa
(BbIBOA, 5) YMEHBLUMTCSH U BLICOKMI YpO-
BEHb Ha €ro BbIXOAE CMEHWUTCSH HU3KUM —
NPVHYAWUTENBEHO HACTYNUT 3Tan paspsaky.
Tak, Nno mepe 3apsokv Garapen yMeHb-
LaeTcs cpeaHun 3apsaHbIv TOK, a pas-
PSAHBIM — BO3pacTaer.

BOnbLIMHCTBO AeTanen MOHTUPYIOT Ha
neyarHoW nnare u3 OAHOCTOPOHHE (pOonb-
rMPOBaHHOIO CTEK/IOTEKCTONUTA, HEPTEX
KOTOPOW nokasaH Ha puc. 2. B ycrpon-
CTBE NPVYIMEHEH OKCWAHLIN KOHAEHcaTop
K50-35, octanbHble — K10-17, noctosH-
Hble pesuctopel MAT, C2-23, noa-
cTpoeuHble — CN3-3, CN3-19. Mwukpo-
cxemy KP1006BM1 MOXHO 3aMeHUTb Ha
NES55NL, LMS55M, mMukpocxemy
TL431CLP — Ha KP142EH19, cemuane-
MeHTHBIN nHamkaTop AJIC324B — Ha
ANNC3216, KUNUO16-1/7K. Ceetoavnon
AN3076M 3ameHumM Ha niobuie apyrve c
avameTpom kopnyca 3...5 MM KpacHoro
uBeTa CBEYEeHWs, Ha-
npumep, KWUIMNL24Tr-K,
KNUNLO24L0-K. Buiknioda-
Tenb nutaHua SA1 —
moboro Tuna, paccuu-
TaHHbIN Ha KOMMYTaUWIo
CEeTEBOr0 HanpsxeHws,
Hanpumep MT3. TpaHc-
¢dopmartop T1 ponxeH
obecneunBarb BbINpSM-
NIEHHOE  HanpsXeHwe
9...12B npu Toke po
200 mA. Ha TpaH3ucrTop
VT1 ycraHaBnuealor Ha
Ten/Io0TBOfe MNOLAALI0
25...30cm”.

MNnary ¢ TpaHchop-
MaropoM MNOMELLaIT B
nnacTMaccoBbli  KOp-
nyc, Ha GOKOBbIX CTEH-
Kax KOTOpOro Kkpenst
BbIKJTIOUATENb NMUTAHUS U
nepxarenb npepoxpa-

A.B. Benoa
CAMOYSHTERS Camoyuurens
MIlKPIIKnIIIPIIIIfI[PA)( paspaborumka
YCTPOHCTB
Ha MUKPO-
KOHTOpONnepax
AVR. Knvra + guck
- ®opwmar: 165 x 235
N O6bem: 544¢.
Llena: 285 py6.
E.®. Typyra
5000 coBpeMeHHbIX T :,_r.g
Mukpocxem YHY
W MX aHanoru.
CnpaBoyHuK

Gopmar: 165x 235

O6nem: 560c.

Uena: 263 py6. -
E.®. Typyra
AKTUBHbIE

wruny SMD-KOMMOHEeHTH!:
MapKupoBKa,
pacrep own g XapaKTepucTuKu,
s 3ameHa

Gopmar: 165 x 235

Hutensa. CeetoanoaHbIv
VHAMKATOP MOHTUPYIOT B
BEPXHEW 4acTU Kopnyca,
€ro BblBOAbI BCTaBNAT
B NpeaBapuTensHO cae-
NaHHble OTBEpCTMS ava-

R3
o} o—{}—o
RSe{ 1o
0000
vD5¢ 8 DA1 5(gr Bo o—1—>»Kpbie.2 7HG1
1 7|:] Ko RS9I oI K sun 1HG1
coo0o0 3o, R13ef3¢ e—+}—»Kene. 6HG1
R2 9—9 R12 o 10 e—1—>»K+HL1
GDOR/M 0——>Kbhlb.1 8,10,13HG1
o——>» K-HL1
C2yps _T_3 21 @m
3 ¥ca IJA2 R
11‘]’
Puc. 2
KBaTaPEE

conpoTusneHus pesuctopa R10, a
TaKke HanpsXeHur Ha TpaHancTope VT1
n 6arapee. B 3TOT MOMEHT TOK NpoTe-
KaeT yepes anemeHT g niagukartopa HG1
v peancTop R9 — B pesynsrare UHAMLN-
pyerca 3Hak "3" (3apspka). Korpa Ha
Bbixone Tanimepa DA1 HU3KUI ypoBEHb,
TpaH3aucTop VT1 3akpeiT, 3apsaka 6ara-
pev npekpawaeTcs U NPoMCXoauT ee
paspsaka yepes peauctop R14 v ceeto-
avon HL1. MNpu 3TOM 3nemMeHT g uHavka-
topa HG1 racHeT u CBeTST 3IEMEHTHI €
n f, nostomy wHamMumpyerca 3Hak "O"
(ocraHoBka).

B Hauane npoao/mkMTENbHOCTL 3rana
3apsaKyv 3HAYMTENBHO MPEBBILLAET NpPO-
[OJKWTENIBHOCTE  3Tana  paspagku u
vHamMkaTop BbicBeuwmBaet 3Hak "3". Tlo
Mepe 3apsaku Garapew HanpsxeHwe Ha
Hel BO3pacTaert, U B MOMEHT MPEBLILLEHUS
3,3 B komnaparop Ha mukpocxeme DA2
nepexknounTCs, TOK Yepe3 Hero BO3pa-

meTpoM 1 MM 1 u3onu-
POBaHHbIMW NPOBOAAMM
COeIMHSAIDT C Mnaromn.
Jns yCTaHOBKWM akKyMmy-
NSTOPOB  WUCMONb3YIOT
crneuwanbHble aepxare-
i ans anemeHToB AA nnn AAA.
HanaxwvBaHue Ha4nHalT C YCTaHOB-
KW HauanbHOro 3apsiAaHoro ToKa lysy. Ans
3TOr0 ABWXOK pesuctopa R2 ycraHa-
B/1MBAIOT B CpegHee noJioxexHwe, a Aosu-
XOK peauctopa R11 — B HuxHee no
cxeme nonoxeHwe, Kk 3Y yepes amnep-
MEeTp NoAKMOoYaIoT paspsaxeHHylo 6arta-
peto akKymynsTopos v noabopom pesu-
cropa R10 ycraHnaesnueaor npubnu-
XEHHBI HayYanbHblA  TOK 3apsaku
Iy = 0,1...0,2.C,, rne C, — eMkoCTb
6artapeu, a peancropom R2 yctaHasnm-
BaloT 3707 TOK Honee TouHo. 3arem noa-
K/IO4AIOT NOMHOCTBLIO 3apsiXeHHylo 6ara-
PEI0 W, NNaBHO NEpeMeLlas ABMXOK
pesncropa R11, ycraHaBnmBsaloT KOHeu-
HbIW TOK 3apsaky lgoy = 0,01...0,02-C,.
MNpyu atom Ha wHavkatope HG1 ponxeH
vHAMUMpoBaTeCs 3Hak "O".

Penakrop — U. Hevaes, rpaguka — U. Hevaes

= Ofbem: 544c.
7 Lena: 252 py6.
E.®. Typyra
TpaH3ucTopbt.
Toma1mn2 o
®opmart: 165x 235
06vem Tome: 544 ¢. -
Liexa aa Tom: 252 py6. '
OUPOUECED Bupneonpoueccops
CripasoqHuK
]
Dopmar: 165x 235
0O6vem: 256¢.
Liena: 142 py6.
nnata npu NONy4eHnit Ha NoYyTe.
HY KHUI' H O[T NOYTOBLIE pac |
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OAHOTaKTHbIN OOpPaTHOXOAOBLIN

UM na BCUT

A. BE3UK, a. Cxkpsiburo BpsiHckoii obn.

B npepnaraemMoii crarbe paccka3saHo 0 npeuMyLjecrsax bunonsp-
HbIX TPaH3UCTOPOB CO crarnyeckoi uHpyxkywen (BCUT), ocobeHHo-
crax ynpasneHns nmu. lpeanoxeH npocroi crabunu3npoBaHHbIH

UMINYNbCHBIA MCTOYHMK NMUATaHNS

C NOBbLILLEHHOW HapEeXHOCTbIO,

koTopas obecrneyeHa MHOIrOKpaTHON 3alyNTOH BbIXO[a W KOMMYTH-

pymoLwjero rpaH3ncropa.
B nocnegHee BpeMs B CUJIOBOM 31eKT-
pOHMKE BCE LMPE WCRONbL3YITCH
HOBbIE 3/1EKTPOHHbIE NMPUBOPLI, ynpas-
NSeMbie 3NEKTPUUECKVM NoneM, — MOLLL-
Hble nonesblie U IGBT TpaHaucTopsl, obna-
nailoue psaoM npevMyllects nepep,
6unonspHbiMK, 4TO M ob6ycnaBnueaeT
BbITECHEHWE nocnepHwx. OpHako nape-

HWE HanpsaXeHWsa Ha BbiCOKOBONbLTHLIX
NONEBbLIX TPAH3UCTOPAx CIMLLIKOM BENVKO.

pasHuua cyllecteeHHa. Moaromy npvme-
HeHve BCUT Becbma nepcnekTmsHO.

BonbwyHCTBO chneuvanmaMpoBaHHbIX
MVKPOCXEM HEMPUIOAHbLI ANs Henocpea-
cTBeHHOro ynpasnexus BCUT, Tak kak ero
HYXHO 3akpbiBaTb BbiTeKalowym (obpar-
HbIM) TOKOM, KOTOPbIV CPaBHYIM C BTEKaIO-
wmmM (npsimeiM). [ostomy B npepnarae-
mom MWM npymeHeH 6nok ynpaenexus Ha
AVICKPETHLIX 3NEMEHTaXx.

BO36yxaalowumiics npeobpasosarent Ha
KommyTrpytoem BCUT VT4 u tpaHcdop-
matope T1 ¢ Tpems obmoTkamu: | — certe-
BoM, Il — o6patHow cBsA3u, lll— BbIXOAHOW.
BCUT VT4 3awmueH ot Bei6pocos Hanps-
xenua uenamm VD12C7R10 u COR16.
MocnepHas Takxke ymeHbLuaeT 4acToTy
konebaHuil HanpPsXeHWs, BbI3BAHHYIO
CNVWKOM  ObICTPEIM  Nepek/ioyeHnemM
BCUT VT4. MNMpu noHWXEHUM HanpsXeHus
nutanms ao 190 B koadduumeHT 3anon-
HEHWs (OTHOLLEHWE BPEMEHW OTKPLITOro
COCTOSIHVSI KOMMYTHPYIOLLLErO TPaH3WCTO-
pa k nepvoay konebaHwii) MOXET NpeBbl~
wate 0,5, 4to nNpuBeaeT K NOABNEHMIO
VIMIY/IbCOB OTPUUATENIbHOM MONSPHOCTU
Ha CTOKe W 3arBope TpaH3ucTopa VT4.
JAns 3aumTtel OT HWX YCTAHOBJIEH AMON,
VD13.

Mpeobpasosarens paboraer Tak. Mep-
BOHauansHO BCUT VT4 otkpoiBaetcs
TOKOM, Tekylmm uqepes pesuctop RS un
OTKpbITHIN TpaH3ucTop VT1, CTOK KOTOpO-
ro 3alMLLEH OT NepeHanpsXeHus crabu-
nutpoHom VD10. HanpsxXeHue mnonoxm-

R25,1 VD5-VD7 KQ212A T1 VD14 K[2997A
[T g _]_ H =+
Cc9
R18
c3 c7 L 1000 @
VD1 8 VD2ZK == 150 MKx = ,R5 0033 MKx R10 © 100 o
400 B 100 k % 630 B 360k R16 L] -
VD3 * 33 X 1 g, g o
VD1-VD4 R6 10 VD12 K[1226[] z |, o ER
K[226B 1< = = N} e I o= =:| o ©
vD5 VD6 via ° 3 U2 g 3
o o
VVDL4 c4 0|,01 MK VT1 KM903E Krg10A Q g 2
ci N = % N
0,1 MK R4 5.6 > o o) . \\ -
—i— B ~ g VD15 KC211K
VD7 VD10 [\
R1510k KC2136 o
= . <
R8 AN I
L1 470 (UR]
6] 4] U14N35
VD11 7N
c5 e KC191A
o 1000 4,90 ==
c2 MK %
0,1 MK x168
~150...240 B VT2
-~ R313 | VDB VD9 KT972A
FU12A N He—dg—i :
VD8, VD9 K522A
Puc. 1
MorpebHoCTe  kKOMMyTaumMy  GONbLUMX OcHOBHbIE TeNbHOWM obparHOW cBsian ¢ 06moTkm i

TOKOB npwBena kK co3aaxuio IGBT TpaH3n-
CTOPOB, XapakTePUCTUKN KOTOPLIX Nyyile
npY NPOCTOM YNpasfieHnn MU,
BvnonapHele TpaH3UCTOPbLI CO CTaTu-
yeckon uHaykumen (BCUT) no xapakre-
pucTrkam 6,m3km kK GUNONAPHBIM TPaH3W-
ctopam, HO wumeloT 6onee BbICOKOE
6LICTpOAENCTBME W MEHBLLEE HanpsXxe-
HWE HachileHus. Yxe npv toke 10 A cra-
TUYECKME MOTEepU Ha KOMMYTUPYIOLLEM
BCUT cywlecTtBeHHO MeHbLLe, 4Y€M Ha
nonesom TpaHsucTope wunu IGBT, pnaxe ¢
y4eTom notepb B Lenu ynpaenexHus. Ha-
npvmep, cratmueckve notepu Ha IGBT
IRG4PH40U B npepnnaraemom ycTpomncTee
cocrasunm 661 20 BT, a Ha BCUT KMN953A —
Bcero 4 Br npy MOLWHOCTY Lienu ynpasne-
Hua 3 Bt. KoHeuHO, uenb ynpaBnexHvs
BCUT cnoxHee v notpebnsaer 6onbLue, HO

TeXHUUYECKMEe XapaKTepuCTUKU

HanpspxeHve nutaioLLen cetm,
B

...................... 150...240
BbixogHoe Hanpsixenve, B ... .. .. .. 12
MakcvmanbHas  MOLLHOCTb

Harpyskm, Br ... ... oL 50
KNO npuv mMakcumanbHOU

MOLLHOCTU Harpy3km, % ......... 80
YacrtoTa npeobpasosanua, Ky, .. .. .. 30

MNpuHumnmaneHas cxema MU nokasa-
Ha Ha pmc. 1. HanpsixeHve cetu nocne
NPOXOXAEHUS  NOMEXONOAABSIOLLENO
¢unerpa C2L1C1R1 nocTtynaer Ha avop-
Hbi MOcT VD 1—VD4 v yepes TokoorpaHu-
4UTENbHLIM pe3ncTop R2 3apsiXaeT KOH-
nexcarop C3 no Hanpsixenus 300 B. 3to
HanpsxeHue NUTaeT OQHOTAKTHLIM Camo-

TpaHcopmatopa T1 4yepe3 uenb
VD7C4R4 Bbi3biBaeT naBvHOOOpasHoe
oTkpeiBaHne BCUT VT4. HanpsxeHve
nutanus npeobpasosarens 300 B npu-
KnagbiBaeTca K ceteBov 06mMoTke | TpaHe-
¢dopmaropa T1. [ivon VD14 3akpbit 06-
paTHBIM HANPSXEHWEM BLIXOAHON 06MOT-
ku il TpaHcdpopmaropa T1. B nepuoa
nycka Tok 06MOTKkM | HapacTaer oo BLIXO-
na BCUT VT4 u3 HacbileHus, nocne 4ero
HanpsxeHwe 06moTku | ymeHbllaeTcs u
MeHsieT NoNAPHOCTL. Hanpsxxenve oTpu-
uarensHoM nonsipHocTu obmoTky I TpaHe-
¢dopmaropa T1 uepes uenb VD5VDER6
3akpbiBaeT TpaH3vcTop VT4. 3T0 Hanps-
XeHve vepes uenb ¢unbrpaumm R3CS5 un
nvoasl VD8, VD9 3apsxaeT KoHaeHcaTop
C6 v ucnonebayerca ana nutanus Gnoka
ynpaBeneHus Ha TpaHaucropax VI1—VT3,
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VT5. Ovion VD14 OTKpbIBAETCH W BBINPSAM-
NIFET HanpsxeHue BbixogHoW obmoTkym i
TpaHcgopmaropa T1. KonpeHcarop C10
crnaxuvsaeT NynbCcauvy BbIXOAHOTO Ha-
npsixexus, peanctop R19 orpaHwumsaer
ero poct 6e3 Harpyaku. [1sa auopa VD5 n
VD6 coepuHeHb! nocnenoBaresbHO, HTO-
6bt He LYHTMPOBAaTbL BXOOHYIO Lienb TpaH-
3ucTopa VT4 Bo Bpems nycka.

B ycraHoBuBiLemMmcH pexvime paboTaeT
uenb crabunusaummn BLIXOOHONO Hanps-
XeHus. Korga oHO npeBHILLIaeT NoporoBbIv
YPOBEHb, OTKpbIBAETCH CTabUNMTPOH
VD15, BbI3biBasi CBEHEHWE U3Ny4aloLLero
avopa ontpoHa U1.2. dotorpaHaucTop
ontpoHa U1.1 oTkpbiBaeTcs, Hyepes peaun-
crop R15 3apsixaercs koHgeHcatop C8.
Korpa HanpsxxeHwe Ha HeM pocruraer
1,2 B, ovkpuiBaercs tpanauctop VT2,
oTpuuarTenbHoe HanpsXeHve Ha ero Kon-
NeKTope 3akpbiBaeT TpaHaucTopel VI1 n
VT4. OnnTenbHOCTb OTKPBITONO COCTOS-
Hms BCUT VT4 un, cooTBeTCTBEHHO, Bbi-
xoaHoe HanpsaxeHne UMM onpepensiores
BpemMeHeM 3apsaku koHgeHcaropa C8.
CrabunurpoH VD11 n peancrop R8 orpa-
HUYMBAIOT BLIXOHOE HanpsixeHwe B Cny-
Yae oTkasa uenu ero ctabunmaaumm.

Pesuctop R12 — patumk toka BCUT
VT4. Ecnm aT10T TOK npesbicut 1,4 A, TO
naaeHvie HanpsxeHus Ha peancrope R12
oTtkpoeT TpaHaucTop VT3. KoHpeHcatop
C8 3apsautcs uepes pesuctop R11,
TpaH3ucTop VT2 oTkpoercs, B pesynsrate
Yero 3aKpoKoTea TpaH3ncTopbl VT1 n VT4,
KakK ONMCaHo BblLLE.

Bo Bpems peuncTeus HanpsxeHws
OTPVLATENIBHOM MOMSIPHOCTY HA HVDKHEM
no cxeme BuiBOAEe 06moTkM Il TpaHchop-
maropa T1 Tok 3apsakm koHpgeHcatopa C6,
Tekywmi Yepes auoak VD8 u VD9, cospa-
eT Ha HWX napexve Hanpsxxenvs 1,2 B,
KOTOpOEe 4epe3 pe3ucrTop R17 oTkpbiBaeT
TpaH3ucTop VT5, v yepes Hero paspsixa-
eTcs BpemasafaloLLmii konaeHcarop C8.

MWIMN cobpaH Ha neuatHOM nnare w3
bOoNLrMpoBaHHOTO TeKCTONUTa (pUc. 2).
BECUT VT4 (4epe3 wsonuvpyioLlylo npo-

knagky) v gmon VD14 ycraHosneHbl Ha
TennooTsopax nnowanso no 125 cm? or
craporo 6noka nuTaHus komnbtotepa. OT
HEro Xe WCMNOonb30BaH ABYXOOMOTOYHbLIN
npoccene L1 ceteBoro ¢pwnbtpa, HO €ro
MOXHO HamoOTaTb CaMOCTOATENbHO Ha
KOfibLIEBOM MarHMTONPOBOAE TUNOpa3me-
pa K16x8x6 un3 ¢eppura 2000HM npoeso-
nom MN3B-1 guamerpom 0,3 mm, obecne-
4YMB XOPOLLYIO M3018LUMI0 MeXay 0bmoTka-
My no 25 surkoB. TpaHcoopmarop T1
HamMoTaH Ha MmarHutonposogae B36 ¢ 3a30-
pom Mexay Hawkamu 0,4 mm. ObmoTka |
conepxut 74 Butka nposoaa MNaB-2 ava-
metpoM 0,3 mm, obmoTka | — 3 Butka
TOro xe nposoaa, oémotka lll — 5 sutkoB
CNOXeHHOro ByeTsepo nposopa MOB-1
nauvametpom 0,4 mm.

Oco6bix TpeboBaHWit K neTansiMm Her.
BCUT VT4 moxert 6t 3 cepumn KM810 ¢
nobbiv BykeeHHbIM MHAEKCOM. TpaHauc-
Top KMS036 (VT1) MOXHO 3amMeHWTb Ha
KM903B, a KT972A (VT2) — Ha KT972b.
TpaH3aucTtop VT3 — noboi ManoMOLLHbIN
CTPYKTYPH p-N-p € KO3MPUUMEHTOM
nepenaum toka 6asbl He mMeHee 50 u
MakcvMManbHbIM TOKOM KONneKropa He
menble 100 MA. TpaHnaucTop VT5 nomxeH
6biTb ¢ 60BLWKMM AONYCTUMBIM 0BpPaTHBIM
HanpaxeHvem 6aza—amMuUTTEP, HanNpu-
mep, w3 cepuri KT208X-—-KT208M,
KT209>XK—KT209M. Crabunutponst VD10,
VD11, VD15 — mobuie ManoMoOLLHbIE Ha
COOTBETCTBYIOLLEe HanpsXeHve cTabunu-
saumn. Ovoaw KO226[, (VD12, VD13)
MOXHO 3ameHuTb Ha K[2571, KO257[,
KO258I, KO2584. Ovon VD14 moxer
6biTh MOBBIM U3 cepui KO 2995, K2997,
KA2999.

OnTtpoH U1 — niobou na cepuin 4N25—
4N35, CNY17, A0T128, AOT101. B nocne-
nHem cnydae Heo6xoOMMO W3MEHUTb
PVICYHOK NPOBOAHVKOB MEYATHOW Nnarbl.
MpasunbHO cobpaHHOE YCTPOMCTBO HAuM-
Haer paborars cpa3y u He Tpebyer Hana-
XVBaHWA.

Pepnaxrop — M. Escuixos, rpaguka — M. Escukos

TOBAPbI — NOYTON!
BbiCbinaem HaNnoXeHHLIM NNATEXOM
no Bcen Poccum. Jlyuwmin BbiGOp KHur,
ansbomoB, paguopaeranesi, pagmoHa-
6opos....
107113, r. Mockea, a/a 10 "Mocbin-

Topr”.
Ten. (985) 366-87-86, (495) 461-09-34.

KaTanor sBcex ToBapos Ha CD BbICbI-
naercs B Bawem koHBepTe ¢ mapkamm
Ha 25 py6nen!

Jns nonydeHus karanora paamo-
TOBapoB B OymaxHOM WCMNONHEHWU
npywnuTe Mapku nouTel Poccumn Ha
15 pybnei.

WHrepHeT-marasvH: WWW.DESSY.RU
E-mail: post@dessy.ru

* * *

Bce ans peMoHTa paguoannapartypbi!

OTeyecTBEHHbIE W WMMOPTHbLIE
pagmoKoMnoHeHTel. HaBopHbie kaccol
ONS XpaHeHus Menkux petanen. [oc-
TaBKka aBTOKOMMaHWSIMU, NPOCTON M
YCKOPEHHOW noyToW. Mpanc-nucTel Ha
6ymare v CD.

107045, r. Mockea, ab. sw. 41.

www. S-10mitino.narod.ru

* * *

N3roTOBUTENDL NPELQJIATAET:

— TPaHCNALUMOHHbIE YCUNUTENW Ce-
pun PYLL;

— IPOMKOrOBOPUTENM: HACTEHHBIE,
NOTONO4HbIE, PYNOPHbIE.

MonpobHocTy Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru .
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Npuem crareir: mail@radio.ru
Bonpocali: consult@radio.ru

PALMO Ne 1, 2008

NMpubop anga npoBepkKu
BbICOKOBOJIbTHbIX TPAQH3UCTOPOB

10. 'YMEPOB, A. 3YEB, r. YnbsiHOBCK

pyu N3roToBIEHNN HMMNYJILCHBIX CETEBbIX NCTOYHUKOB NUTAHWNS
LIMPOKO NMPHUMEHNIOT BbICOKOBOJIbTHLIE MEepeKmoYaresnbHele 6muno-
JIIPHBbIE W NMOJIEBbIE TPAH3NCTOPbI. OT UX HaAEXHOCTH B 3HAYNTENb-
Ho¥M Mepe 3aBucuT becnepeboiinas pabora Bcero nanenums. loaromy
nepen MOHTa)XOM MX )XenaresibHO NPOBEPUTh Ha HaJINYNE MOBLILLIEH-
HOro 3Ha4YeHus O6pPaTHOro TOKa KOJINeKTopa Ans 6UnoNapHoOro rpaH-
3MCTOpa MM OCTaTOYHOIrO TOKa CTOKa MOJIeBOro M ONpPpenesnnTsb,
BbIIEPXUBAIOT N OHN Tpebyemoe paboyee HanpsxeHue. Cpenarsb
3TO MOXHO C NOMOLLbIO NpeanaraeMoro asropamu npubopa. [Mo
pes3ynsraramM MCNbITaHUa OTOMPAIOT IKIEMIUISIPbI C HaNAYYLINMH

napamerpamm.

Xema YCTpOWMCTBA NokKasaHa Ha

puc. 1. Ha auonax VD1—VD4 1 koH-
neHcatopax C1—C3 cobpaH BbiInpamMu-
Te/lb C YTPOEeHMEM HanpsxeHus. Peau-
cTtop R1 orpaHunumBaer 3apsigHbelli TOK
KOHAEHCaTOPOB NPW BKITKOYEHUWN YCTPOW-
ctBa, a peauctopbl R2—R5 obecneun-

ckve nokasanua cocraensaoT 10...20 B,
npy 3TOM HanpsXeHWe, NPUNOXEHHOE K
WCMbITEIBAEMOMY TPaH3UCTOPY, MOXHO
onpenenntb, Haxas Ha kHOMKy SB1. B
3TOM Cly4ae BCE BLIXOAHOE HanpsXeHUe
BBINPSMUTENA NOCTYNUT HA MYIETUMETP.
Mockonbky TOK Yepe3 WCMbITbIBaeMbli
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BalOT GHICTPYIO UX Pa3psaKY NPW BLIKIO-
yenun. K riezny XS1 nogknoqaior und-
posoit mynstuMeTp DT830 wnu awnano-
IMYHBIA C BXOLAHBLIM COMNPOTUBNEHUEM
1 MOM, yCcTaHOBNIEHHBIW Ha npenen us-
MEpEeHUsi MNOCTOSHHOIrO HamnpsXeHus
1000 B. Nposepsiemblit BUNONAPHLIN Unu
nosfieBoW TPaH3UCTOP, C YYETOM ero
CTPYKTYPbI, MOAKMIOYAIOT K rHesgy XS2
v XS3, nocne 4ero Bxoh ycrporcrea
npucoeauHsioT k JIATPy 1 nnaBHO NOBLI-
LLIAKOT ero BLIXOAHOE HamnpsXeHue.
BuinpsMneHHOe HanpskeHwe nocTy-
naer Ha nNocrenoBarenbHO COeAVHEH-
Hble MyNbTUMETP U Tpanauctop. Mpwm
BXOfIHOM COMPOTMBNEHUWN MYNLTUMETPA
1 MOmM B pexvme namMepeHus Hanpsxe-
Hus Ha npepene 1000 B kaxaomy BONbTY
coorsetcTeyeT Tok 1 MkA. Ecnm obpart-
HEIM TOK KONNEKTOpa M OCTaTOuHBIA TOK
CTOKa Mastbl (He NPEBLILAIOT HECKOJIbKUX
MUKpOaMmnep), nokasaHus BOJILTMETPA
TAKXe He MPEBLICAT HECKONbKUX BOJIBT.
Mpw HaCTyNneHUn aneKTPUYeckoro Npo-
608 vnm ysenuuenma obBpaTtHOro Toka
KONleKTopa (0OCTaro4yHOro TokKa CcToka)
nokasaHns BOJILTMETPA CYLIECTBEHHO
Bo3pacrator. Mo onbiTy aBropa Kpuruye-

TPaH3UCTOp He npesbilwaer 1 MA, npu
HACTYNNeHUN 3eKTpuyeckoro npobos
OH He NoBpexaaercs.

B ycrpoincTee npuMeHeHbl pesncTopebl
MJT, koHpeHcatopwt K75-12, K75-24;
kHonka SB1 nomkHa BbiaepxuBars Hanps-
xexve 1000 B mexay BHIBOAAMU M MexXAy
BbIBOOAMWM W Kopnycom, nogovayT KIl-1,
KM-2, KMN-3. r'Hesga XS82, XS3 ans noa-
K/OYEHUS TPAH3UCTOPOB U3rOTOBNIEHBI N3
naHeny oas ycraHOBKM MUKPOCXEM.

Bce petanv pasmeLlaror B kopnyce 13
M30NMALMOHHOIO MaTtepvana TONWWHON
HECKONbKO MWUIMMETPOB METOAOM Ha-
BECHOr0 MOHTaxa. BHewHun Bua ycTpon-
CTBa MOKasaH Ha puUc. 2, Ha BepxHewn
naHenu kpenat kHornky SB1 v ruespa
XS1—XS83, ona nogknovenns k JIATPy
BblBEAEH NPOBOA C CETEBOW BUIKON.

YCTpOMCTBO TaKkxXe NO3BONSET ornpege-
JIUTb HaNPsXeHue cTabunmaauym BEICOKO-
BOJIbTHBIX CTabWMNUTPOHOB, HanpsixeHwe
Npo6osi BbINPAMUTENBHBLIX UIW 3aLLUNTHBIX

aovopos, rasopaspsaHbix  npubopos,
HanpyMep, HEOHOBLIX JTaMI U APYIMX Mpy-
6opos.

MNpw skcnnyaraumm ycrpomncrsa cre-
AyeT NOMHUTL O NpaBunax TexHuky 6eso-

- BOSLTMETP  +

WCNBITATESND
BbiCOKOBOJIbTHBIX
TPAH3UCTOPOB

W3MEPEHUE

=ne L2 1

Puc. 2

nacHOCTM W He NpvKacaTbes K WUCMbIThI-
BaeMbIM 3/IeMEeHTaM BO BPEMS WX Mpo-
BEPKM.

Pepaxtop — W. Hevaes, rpagumxa — U. Hevaes,
¢oro — asTopoB

Ha6op peranei Aana c6opku
Hi-End ycunurens ana HayLHWUKOB
Kit LUNCH BOX Il — 3150 pyGnei.

107113, r. Mockea, a/a 10 vnn

http://www.dessy.ru

* kK

MeuarHele nnarbl Ha 3akas!

Pazpaborka v u3rorosneHve no
cxemam 3aKasuvka.

242600, bpstxckaa 061., . J8TeKO-
BO, yn. KOxHas, a. 69.

Ten. 89155383045

E-mail: wiw@online.debryansk.ru

* * *

BbicbiiaeM nouyton  paguoniobu-
Tenbckme Habopbl, paguoperanu. Ka-
tanor 6ecnnarHbii. KoHBepT ¢ obpat-
HbIM aapecom obsasareneH.

E-mail: ppelecom@udm.ru.

426034, xesck, a/s 3503.

* k%

Mponaem

JiiopaneBble mMautbl B KOMIMEKTe
C PacTSXKaMU 1 KPDEMNEeXOoM.

Beicora 3,7 M, 5,5 M — Ha cknage,
nop3akas 7,3mun 11 m.

Cnnas AMI'6, pnamertp 32 mm, Ton-
LLiWHa CTeHKU 3,5 MM.

I. UpkyTck (3952) 56-48-55,

e-mail — radstar@angara.ru.




Jla3zepHbIX NPOEKTOP
C 3JIEKTPOHHDLIM yrnpaBJiIEeHUEeM

A. JIEYKMH, r. PazaHb

lMpennaraemsiii BHUMaHUIO YUTaTesNIed Na3epHbii NPOEKTOP — 3TO
ycTposicTBo, pabora KOTOporo OoCHOBaHa Ha KPyroBOi pa3BepTKe
na3epHoro sny4a C nOMOWbLIO ABYX BpawaloLuXcs 3epkan.
OTpaxeHHbIM OT HUX JIy4OM OH pyUcyeT pa3HoobpasHbeie n3obpaxeHnuns,
HanoMuHaowmne ¢urypst Jinccaxy, Ha 3KpaHe, CTeHe WUJIN NOTOJIKE.
lpuyypnuBeeie y30pbi, cO3/aBaeMbIe MPOEKTOPOM, OXUBSIT U YKPacaT
AOMaLUHWi Npa3fHuK, [ANCKOTEKY, Kage, BUTPUHY MarasmHa u 1. 4.

OUKOM K pa3paborke OnNMCHIBAEMOrO

npoeKTopa NOCAY>XMNO O3HaKOMNEHWE C
YCTPOWCTBOM NOA HAa3BaHWEM “"KOHLIEPTHbIN
nasep”, onucaHHeIM B KHure 3. KaguHo
"LiBeTOMy3blkanbHble YCTaHOBKM™ (nep. c
¢p. M.: IIMK-TNpecc, 2000). Beina nocras-
leHa 3afaua: cosfarb YCTPOMCTBO aHano-
IMYHOIO HasHauyeHus ¢ 6onee LUMPOKUMM
BO3MOXHOCTSIMW, NErko fMOBTOPSEMOE B
moburensckux ycnosusix. Hackoneko 310
YOAn0Cb — CyaMTb BaM, WiTaTenm.

MpepnaraemMbii nasepHbIi NPOEKTOP
MOXeT paborarb B Tpex pexvimax, Boibypae-
MbIX MOC/IEAOBATENbHBIM HAXaTVeM OfHOM
KHONKY (BKMIOYEHHBIN PEXVIM MHOMLIMPYETCH
cBeTroauonom). Mpu pyyHOM ynpasneHum
HanpsiXeHWe NUTaHns OOHOTO U3 3/1eKTPo-
nBuUraresnen, Ha Banax KoTopbIX YCTaHOBNe-

Hbl OTpaxaloluve nas3epHbii nyy 3epkana,
V3MEHSIOT KPaTKOBPEMEHHBIM HaXaTvem
KHOMNOK. B aBTOMaTMHyeckoM pexvime Hanpsi-
XEHWE Ha STOM ABurarene nepvoavHecku
V3MEHSIETCA OT MWHUMANbHOTO A0 MaKCu-
MaJIbHOrO, M HaobOopPOT, a NpW ynpasneHun
3BYKOBBIM CUrHanoM (OH BO3OENCTBYeT Ha
YCTPOWCTBO Yepe3 MUKPOMOH) — 3aBUCUT
OT FPOMKOCTW, Xapaktepa v Npoao/XuTeSb-
HOCTW 3BYKOB. YyBCTBUTENBLHOCTL YCTPOW-
CTBa B 3TOM PEXUME MOXHO CTyneH4aro
WU3MEHSATL OTAENBHBIM NepeknoyareneM. B
O1HOM U3 Er0 NMONOXEHUI NPOEKTOP pearu-
PYeT Aaxe Ha OueHb TWXVE 3BYKM, a B ApYy-
rOM — TOJIbKO Ha peudb ¢ 6nr3koro paccros-
HWS UM TPOMKME 3BYKY (DOHOT PaMMBb.
MpenycMoOTpeHbl amMnAuTyaHas MOAY-
NAUMA Na3epHOro nyya v K3MEeHeHwe

HanpasneHus BPaLLEeHWs OAHOro U3 3nex-
TpOABUWraresnei, 470 NO3BONAET M3MEHATH
Xapakrep pvucyemelx Gpuryp ¢ “okpymibix”
Ha "ocTpble”, N Ha0bOopOT.
MpuHuyunuansHaa cxema 1a3epHOro
npoekropa n3obpaxeHa Ha puc. 1. OH
COAEPXUT Cnepylolme yanbl: MUKPOGhOH-
HeW yevnurens (DA1.1, DA1.2), renepa-
Top wwmnynecos (DD1.1, DD1.4), perynsi-
TOP YacTOTh! BpaLLLEeHWUn Bana 371eKrpoasu-
rarens M1 ¢ pydHbIM ynpaBneHuem
(DD1.2, DD1.3, DD1.5, DD1.6, VT1, SB1,
SB2), 5NeKTPOHHLIM Mepekoyaresb
pexumoB paboter npoekTopa (DD2, DD3),
reHeparop NuUNO06pPa3HOrO HaNPSXEHUN
(DA1.3, DA1.4), mogynatop ny4a nasep-
HoW ykasku (VT2, VT6), crabununsaropbl
HacTOThl BpalleHuss 3neKTpoasurarenem
M1 »n M2 (DA3.1, VT3 n DA3.2, VT9),
pesepcop asurarens M2 (VT4, VT5, V17,
VT8), crabunusatopbl HAaNpsXeHus nura-
HUs ycrporicTea (DA2) u nazepHo ykasku
(DA4, VD10) v pnoaHeit moct VD1—VDA4.
MukpodOoHHBIN yeunmTens cobpaH Ha
nsyx OY (DA1.1, DA1.2) mukpocxembr DAT.
MukpogoH BM1 noaknoveH K UCTONHVKY
nUTaHUa YCTPOKMCTBA Yepe3 PasBA3blBalo-
wmn punstp R2C1. CHMMaeMbIi ¢ MUKPO-
doHa curHan 34 qepes koHpeHcatop C2
NocTynaeT Ha BxOA NepBOM CTyNeHW Yeuim-
Tens, BoinonHeHHoM Ha OY DA1.1. Koad-
GUUMEHT yCUNEHWS 3aBMCUT OT COMPOTUB-
NeHWs pe3ncTopa B LEMW OXBATLIBAIOLLEN
ero OOC. B nonoxeHun nepexknoyarens
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NPUKNAOHASA SJIEKTPOHUKA

Ton. 608-28-38

Mpuem craron: mail@radio.ru
Bonpocs!: consult@radio.ru

PAAMO Ne 1, 2008

SA2, nokazaHHOM Ha cxeme ("Makc.”), oH
paBeH npumepHo 620, a B nonoxexHwu
"MuH.” — okono 100. PeauctueHb pnenu-
Ttens R5R8 cospaer pexwvm paboter O,
HeOo6xoAVMbIA NPV OAHOMONSPHOM NMTa-
Hum. Mpu aTtom Ha Bbixopge DA1.1 npucyT-
CTBYET NMOCTOSHHOE HanpsbxeHvie, 6imskoe
K MONOBUHE HAMPSXEHVA NUTAHWUS, C HANO-
XEHHbIM Ha Hero curHanom 34. Yepes
¢unerp C10R17 ycuneHHbI cyrHan nocry-
naer Ha BTopylo cryreHb (DA1.2), a c ee
Bbixona — vepes uens R28C14 — Ha perex-
TOP, BbINOMHEHHbIM Ha amopax VD7, VD8.
BrigeneHHoe UM NyNbCYpyloLee Hanpsxe-
HWe NOCTynaeT Ha BxoA, (BbiBOA, 1) BepxHEro
(no cxeme) knova MuKpocxembt DD2.
CoBCTBEHHO reHeparTop NMNoo6pasHo-
ro Hanpsxexus cobpaH Ha QY DA1.3.
Yacrora BuipabarbiBaeMbix UM KoniebaHuin
onpepnensietcs uensto R27C11. Mpw pabo-
Te reHepartopa kongeHcarop C11 nepwo-
[AVHECKM 3apAXAETCA W Paspsixaercs, U Ha
Hem ¢GOpMUpYETCH HanpsxeHue nNunoob-
pa3Hov ¢opmul. Hepes noBTOpUTENL
(DA1.4) v TOKOOrpaHuumBalOLLMIA pe3u-
crop R29 oHO nocTynaer Ha BXoA (BbIBOA
4) cpeaHero Kno4Ya mukpocxemsl DD2.
BNeKTPOHHBIN NEPEKIIoHATESb PEXVMOB
paboTbl NPoEKTOpa BLINOJHEH HA MWKPO-
cxemax DD2 v DD3. B MOMEHT BKJIlO4EHWS
nutaHvs koHaeHcarop C16 6bicTpo 3aps-
xaercs yepes peavcrop R32 v Ha Bxone R
cyeTumka-gewmdparopa DD3 popmmpyet-
€Al KOPOTKUIA WMAYNBC MOSIOXUTENBLHON
nonspHocTy. B peaynkrate cHeTYvK ycraHa-
BNMBAETCH B MCXOAHOE (HyneBoOe) CocTos-
HUWe 1 Ha ero Beixoae O (BuiBog 3) nosiBnsieT-
cs1 yposeHb nor. 1. Mpy HaxaTn Ha KHOMKY
SB4 koHpeHcatop C15 3apsixaercs yepes
peauctop R31 1 Ha Bxope CN (BuiBoa 14)
Mukpocxembl DD3 BO3HWKaeT oTpyLarens-
HbIlM Nepenaa Hanpsxenws. Mocne ornycka-
HUSI KHONKW KoHaeHcatop C15 paspsixaercs
yepes pesucropsl R30, R31, ¢popmupys Ha
exone CN nepenap nonoxurensHon Nonsp-
HocTv, u nor. 1 nosBnsercs Ha Bbixone 1
(ebiBOA, 2) DD3. Mpy Bropom Haxatvv m
OTMYCKaHWM KHOMKW N1Or. 1 BO3HMKAET Ha
Bbixone 2 (BbiBOA 4), NPY TPETLEM — HA
Bbixoge 3 (BbiBOg 7). C nocneaHero ypo-
BeHb nor. 1 noctynaet wepes avoa VD11 Ha
Bx0A1 R 1 nepeBoauT cHeTHVK-Aewmpparop
DD3 B vicxopHoe coctosHve. Takim obpa-
30M, HaXaTuem Ha KHOMKy SB4 ycTpoincreo
nepeBoasaT 13 OfHOro pexuma paborbl B
Apyrov B nocnenoBarensHocTy "Pyud.”
(pyuHoe ynpasneHvie) — "ABT.” (aBTOMaTH-
yeckoe ynpaenenwe) — "3syk” (ynpaene-
HMe OT MUKpPOgOHa) — "PydH." U T. .
Curnan nor. 1, NosIBMBLLMICS Ha BLIBOOE
3 mukpocxembl DD3, 3axuraer ceeroauon
HL2 ("Py4H.") n nocrynaer Ha ynpaensio-
L BXop, (BbiBOg, 12) HVXXHErO (Mo cxeme)
Knoua mykpocxemel DD2. B pesynsrare oH
3aMbIKAETCS U HaNPSXEHVE NUTAHUS C Ero
Bxoaa (BuBog 11) NMpoxoauT Ha BbIXOA
(sbiBOA, 10) 1 panee Ha BEpPXHWI (Takxe no
cxeme) BbliBog, peauctopa R24, Bxoaawero
B penvrens R24—R26, ¢ KOTOpPOro Ha
HevHBepTupylowmii Bxog OY DA3.1 nopa-
€TCs HanpsXeHVe CMeLLEeHVs. Ynpasnsior
paboToN NPOEKTopa B 3TOM PexyMe KHOM-
kamu SB1, SB2 (nogpobHee cMm. panee).
C nosiBneHneM ypoBHs J10r. 1 Ha BLIBOAE
2 mukpocxemut DD3 BrloHaeTcs cBeTo-
navon HL3 ("ABT.") n 3aMbikaeTcs cpegHui
KIo4 Mykpocxemet DD2 (nor. 1 noctynaer
Ha ero BbiBoa 5). Bnaropaps aromy nuno-
o6pasHoe HanpsxeHwe ¢ Beixopa OY DA1.4

@

Puc. 2

noctynaetr Ha pesuctop R24. Mepwo-
Avdeckue konebaHus HanpsxeHus Ha
penvtene R24—R26 BbI3LIBAIOT COOTBET-
CTBYIOLUME W3MEHEHUS HaMPSIXEHWs CMe-
LeHus Ha HeuHeepTvpyiolem Bxope OY
DA3.1 u, kak cnencreue, HampsxeHys Ha
ero Beixope. B pesyntrare Tok uepes TpaH-
3ucTop VT3 nepuoauyecky Bo3pacraeT u
y6bIBaeT v 4acToTa BpalLeH s SNneKTpoasu-
rarenss M1, BKIIONEHHOTO B €ro smuTTep-
HYIO LEeNb, COOTBETCTBYIOLIMM 06pasom
n3amensercs. [ivon VD9 s3awmwaer tpaH-
3ucTop OF nospexgenua npoTneo3/C,
BO3HMKAIOLLIEW MPY BKIOYEHWMN U BBIKNIOUE-
HUW NUTaHWUS 31IeKTpoaBUraTens.
Mosenenwe nor. 1 Ha BbIBOAE 4 MUK-
pocxembl DD3 conpoBoxpaercs 3axwura-
Huem ceetoamopna HL4 ("3Byk”) 1 3amblka-
HMEeM BepxHero (N0 cxeme) kmova
myKpocxembl DD2 (ynpaBnsaiowmi cyurHan
nopaercs Ha BuiBog, 13). Tenepb Ha HEWH-
BeptvpytoLmii Bxog OY DA3.1 noctynaer
curHan ¢ Bbixopa aerexropa (VD7, VD8). B
3TOM pexyvme paboThbl HacToTa BpaWeHWs
anexTpoasurarens M1 3aBucut OT rpom-
KOCTW W XapakTepa 3ByKOB, BO3/1eMCTBYIO-
wmx Ha mykpodoH BM1. Mockoneky cur-
Han Ha BbIXO€e AEeTeKTopa AOBONBHO Man,
OH nopaetcs Ha Bxon OY DA3.1 Henocpen-
CTBEHHO, a He Yepes penvrens R24—R26,
KaK B ONUCaHHbIX BbILLE peXyMaXx.
ONeKTPOHHLIN PErynsTop 4YacToThL Bpa-
uieHma Bana anekrpopsurarens Mi

BLINOJSIHEH HA SNIEMEHTAX MWKPOCXEMb!
DD1. Mpwu BKAIOHEHUM NUTAHWUS HAYMHAET
paborars reHeparop Ha anemextax DD1.1,
DD1.4, sbipabarbiBalomin UMNYSLChl Ha-
MPSXEHWA C 4ACTOTOWN CrefioBaHMs OKONO
50 ly. C Beixopa (BbIBOA 2) 3nemMeHTa
DD1.1 oHm nocTynaioT Ha BxOAbl AOBYX
WAEHTUYHBIX NO cxeme dopmMupoBarenen
KOPOTKUX UMNY/bCOB, COBpaHHBIX Ha ane-
menrax DD1.2, DD1.5v DD1.3, DD1.6.
Mpyu Haxatum Ha kHonky SB1 ("-") Ha
koHaeHcarop C9 wepes avoa VD5 nocry-
NaloT KOPOTKUE UMMYJILChE MONIOXUTENbHON
nonsipHoOCTW. KoHaeHcaTop HaunHaer Men-
JIEHHO 3apsXXaTbCs, U NOTeHUMan ero Bepx-
Helt (N0 cxeme) 0BKIAAKN Y COEANHEHHOMO
C Hel 3aTBOpa NONEBOro TpaHancropa VT1
NOBLILLAETCSH. 3TO BbI3LIBAET YMEHbLLEHWE
COMPOTVBNEHVSI KaHana TpaH3ucTopa, a
NOCKOJBKY OH W BK/IIOYEHHBIM B LEMb ero
cToka pesnctop R20 WyHTUPYIOT pe3vcTop
R26 yxe ynomwHaBlerocs penvrens
R24—R26, HanpsxeHVe Ha HenHBepTUpy-
towem Bxoae OY DA3.1 meaneHHo napaer.
B pesynbrate Tok 6a3bl TpaHsvcropa VT3
TAKXe YMEHbLUAETCH, COMPOTUBIIEHUE €r0
y4acTka 3aMUTTEP—KONNEKTOP YBENMuMBA-
€TCs W 4acToTa BPaLLEeHVs 3neKTpoasumra-
tena M1 chmxaercs. Mpouecc npoponxa-
ercs Bce Bpemsl, noka Haxxata kHonka SB1.
Ecnm xe Haxarb Ha kHonky SB2 ("+"), Ha
koHpeHcarop C9 uepes avog VD6 HauHyT
nocTynarte KOPOTKUE VMNYNbChl OTpyLa-
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TENbHON MONSIPHOCTU U OH HAYHET MELJIEH-
HO paspsaxarbcs. B 3Tom cnyyae conpoTme-
neHve kaHana TpaHaucTopa VT 1 Bo3pacra-
€T, LWyHTMpOoBaHWe pesvictopa R26 ocnabe-
BaET U HANPAXEHWE HA HEVHBEPTHPYIOLLEM
Bxoge OY DA3.1 nnaBHO MOBLILIAETCS.
BbI3BaHHOE 3TVM YBENMHEHVE HaNMPAXeHVs
Ha Bbixone OY npysoauT k pocty 6a30B0ro
TOKa TPaH3WCTOPa, YMEHBLUEHUIO COMpo-
TVBJIEHWS y4acTka 3MUTTepP—KOJIIEKTOP U
COOTBETCTBYIOLLEMY MOBLILLEHUIO 4aCTOThI
BpalleHus anekTpoasurarens M1.

Mpy BK/IOYEHUM MMTAHMS COMPOTVBAE-
HWe KaHana TpaHancTopa VT1 Benuko (KoH-
neHcarop C9 nonHoCTLIO pa3psixeH), NO3To-
My 4acTOTa BpalleHws 3NeKTpoaBurarens
M1 makcumanbHa. YkazaHHOe Ha cxeme
conpotueneHve peauctopa R25 onpepe-
NAIET ee MVYHUMaTbHOe 3Havenve. OHO noao-
6paHo Takum, 4TODL! NPU J/IMTENBHOM yaep-
XaHuuW kHonky SB1 ("=") B HAXXaToM nonoxe-
HUW, T. €. NPY MaKCHMaJTbHOM HanpsiXeHuu
Ha KOHZEHCaTope W 3arBOope TPaH3uCTopa,
3neKTpoaBMraresnib He OCTaHaBNMBascH, a
npopomkan MeaneHHo Bpaujatbes. Peau-
ctop R20 nosblaeT pesynbTupylollee
COMPOTVBIIEHUE LIENM, LLYHTUPYIOLLIEN pe3u-
cTop R26. [lna Toro 4robbl 4acroTa epalle-
Hvs psuratens M1 nocne ycrtaHoBkM ee
kHonkamy SB1 v SB2 ocraBanack HEN3MEH-
HOM BO3MOXHO A10f1bLUE, TOK YTEHKW KOHAEH-
caropa C9 gonxeH B6bIT Kak MOXHO MEHBLLE.

B ycraHoBuBIEMCA pexvme (npu
NOCTOSHHOM HamnpsiXeHuyW Ha penvrene
R24—R26) yacToTa BpalleHvs asurarens

M1 nopnepxvBaeTcs HeM3MeHHoOM Gnaro-
[apa oTpuuarensHon obpatHoW CBS3w,
oxsatbiBalowen crynexdy Ha QY DA3.1 u
TpaHauctope VT3. YsenuueHvie Toka yepes
TPaH31CTOP BbI3LIBAET NOBLILLEHWE HaNps-
XeHus Ha wHeepTupyilowem Bxoge OY un
COOTBETCTBEHHO YMEHBLLEHVIE Ha Er0 BbIXO-
[ie Y CoeiMHEHHOM ¢ HUM 6a3e TpaH3UCTo-
pa. A 31O NPUBOAUT K YBENTUHEHWIO COMPO-
TUBNEHWS YHacTka KOJNEKTOP—3MUTTEP
TPaH3MCTOPA W YMEHBLLLEHWIO NPOXOAALLEro
4yepes Hero Toka. YMeHblUEeHVE Xe TOka
yepes3 TPaH3uCTop NopoXaaer obparHbIn
npouecc. B peaynsrare uacrora spaleHus
Basna agvrarerns crabunusnpyercs Ha ypoB-
He, ONpeaenseMoM HaNPAXeHUEM Ha HEeVH-
Beprvpytoem exoae OY.

Y3en nuraHus anektpoasuratens M2
BLINONHEH @HANOTMYHO, HO HanpsXeHwe
CMELLEHVS Ha HEMHBEPTUPYIOWEM Bxoae
OY DA3.2 ¢dukcrpoBaHHOE (CHUMAETCs C
nenurens R35R36). Kpome Toro, ons name-
HEeHWs HanpaBfeHVs BpalLeHWs Bana SToro
3/1IeKTPoABYVIraTens B ero Luenb NUTaHvs BBe-
[ieH peBepcop Ha TpaHauctopax VT4, VTS5,
VT7, VT8. PeBepc ocyLLecTBnsercs nepe-
Knouatenem SA3, coeavHsioumM (vepe3
TOKOOrpaHuuuBalLLme peancTopel R34,
R37, R39, R40) 6a3bl TpaH3nCTOPOB nap
(VT4VT8 1 VT5VT7) ¢ obwymM NpoBOaoM.

Mpwn Haxatvm Ha kHonky SB3 ("Moay-
NAUMA") MMNYNBChI C BBIXOA reHepaTopa Ha
anemeHtax DD1.1, DD1.4 uepe3 pe3ucTtop
R12 nocrynaiot Ha 6a3y TpaHavcropa VT2.
B OTCyTCTBME MMIYNBECOB OH 3aKPbIT, Tak Kak

HanpsXeHWe Ha ero 3MUTTEPHOM Nepexoae
pasHo 0. Mpy NOAKNIOHEHNM K BBIXOLY FEeHe-
paropa TpaHaucTop VT2 HauvHaet nepwo-
AMuecku oTkpbiBaTbes, a VT6, 3arBop KOTO-
pOro COEAMHEH C €ro KOJUIEKTOPOM Hepe3
pesucrop R23, — 3akpuiBarbes. B pesynb-
Tare HarnpsixeHwe nNUTaHWs fia3epHOn
yKasku, MOAKMOYEHHON K pasbemy XT3,
moaynmpyetcs konebaHuamy reHeparopa
v Nyd flasepa MUraeT ¢ UX 4acTOTOMN.

MuTaerca npoekTop crabunMavposan-
HbIM HanpsxeHvem 9 B, cHumaembiM C
BLIXOf2 WHTErpanbHoro crabwinsartopa
DA2. HanpsXeHue Ot BHELLHET O MICTOYHVKA
nocTynaeT Ha ero Bxo4 Yepe3 OVOOHbLIN
mocTt VD1—VD4. 310 no3sonser noakmo-
4aTb UCTOYHUK NOCTOSIHHOIO TOKA, He 3a60-
TACb O NONSPHOCTW, U, KPOME TOro, Aaer
BO3MOXHOCTb NMUTaTb KOHCTPYKLMIO nepe-
MEHHBIM HaMPSXEHUEM OT MOHWXAIOLLLErO
TpaHcpopmartopa. Ceeroguon HL1 — wnH-
AMKATOP BKNKOYEHWUS YCTPOWCTBA.

WICTONHVIK NUTaHWS fla3epHON YKaskm —
AByCTYNeHHbI crabunusarop. lMNepsas cTy-
NEHb — WHTErpanbHelll crabunusarop
78L06, BTOpas napameTpu4eckmi
R33VD10. B nureparype Hepenko MOXHO
BCTPETUTL BAPWAHT C NUTAHWEM NA3EPHOM
YKa3Ku1 HEMOCPEACTBEHHO OT MATVBOJILTHO-
ro crabunmsaropa 78L05. OpnHako ¢aktm-
4Yeckoe BbIXOOHOE HanpseHvue 3TOKn
MUWKPOCXEMbI MOXET OT/IMHATECS OT HOMM-
HaneHoro Ha *0,25 B, T. e. HaxoauTbCa B
npepenax 4,75...5,25 B. 370 Heckonbko
6onblue AONYCTMMOrO HanpsXeHus nura-
HVIS YKa3Ky, NO3TOMY OHa C TaKUM UCTOYHM-
KOM paboTaeT OTHOCUTESNEHO HEAONTO — CO
BPEMEHEM Mafaer SPKOCTb Jiyda, npuHem
3HauuTernbHO. B onuckiBaemMoM npoekTope
HeobxoaMMOe OIS YKaskM HanpsikeHwe
MUTaHUA CHUMAETCs C NapamMeTpUHeckoro
crabunusatopa R33VD10, B koTopom mpu-
MeHeH noaobpaxHbI crabummTpoH KC147A
C HanpsxeHvem crabunusaumm OkOo
4,5 B. MNpu TakOM HanpsXeHWn nuTaHvs
yKa3Ky MOXHO 3kcnnyarvmposarb 6e3 pycka
npexaeBpeMeHHOro BbIXOa ee U3 CTPos.

KoHcTpykuma wm peranu. Yeprex
neyarHoM Nnarbl NPOEKTOpa M306paxeH Ha
puc. 2. MsrotoeneHa oHa u3 OAHOCTOPOH-
He GOoNbrMpPOBaHHONO CTEKIIOTeKCTONUTa
TOMUMHOM 2 MM W paccu1TaHa Ha npyMeHe-
Hue pesncTopos MJIT, okcuaHbIX kKoHAEHCa-
Topoe cepvm TK dpmpmbl Jamicon (C1, C6—
C8, C11, C12, C17, C18) v kepammueckux
KM (octaneHbie). Mukpodon BM1 — anexT-
peThbit CZN15E (OT kutaickor TenecoH-
HOW TPyOKuW), BO3MOXHA 3aMeEHa €ro ore-
yectBeHHeiM  MK3-332.  3nexrpopsu-
ravenm M1 v M2 — muHunariopHble Kon-
NEKTOPHbIE MOCTOSIHHOIO TOKA C Hanpsxe-
HueM nutaHusa 3 B (OT nneriepa), rmaBHoe
TpeboBaHMe K HUM — BO3MOXHO MEHb-
waa pgeroHaums (nopowayT, Hanpumep,
nsurarenun RF-300CA-11400W D/V3,0;
RF-300FA-12350 D/V3,0 ¢dupmer MITSU-
MI). [ina coegmHEHMS VX V1 Ta3ePHON yKa3ku
C NIaTON UCMONb30BaHb! CABOEHHBIE BUHTO~
Bble 3aXumsbl (knemmHukn) PAOO1-2, a pna
MOAK/MOYEHUS] UCTOUHMIKA NUTAHUA — CTaH-
papTHo pasbem DC-210-001, npumensie-
Mbill 0N 3101 Lenm B ManorabapurHon pa-
pvoannaparype. PasbemHble coeavHuTent
(PO3eTkun) C COOTBETCTBYIOLUMM HUCSIOM
KOHTaKTOB MPUMEHEHD! 1 11K NOAKMIOHEHUS
mukpocxem DA1, DA3, DD1—DD3. Knonku
SB1—SB4 — DTST-6, soiktouarens SA1 v
nepekmosarenn SA2, SA3 — nBuXKOBble
SS12F23.
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Bmecto mukpocxem LM324 v LM358 (MOXHO wcnonb3oBatb — KaHUenspckue

MOXHO WCMOMb30BaTb COOTBETCTBEHHO
KP1401Y2A (cnenyet NOMEHSATL BLIBOAHI
nutanma) v KP1040Y41, TpaH3ncTopw
BC557 3ameHVMBl OTEYEeCTBEHHbIMU
KT31076, a 2N3904 — KT3102EM. Bos-
MOXHaa 3ameHa auvonos 1N1448 —
KA522A, ceeroguopa L-5013SRT (kpac-
HOro uBera csevenuws) — AN307BM, a
L-5013GD (3eneHoro) — AN307IM.
ArekTpoaBMrateny 1 nasepHyio ykasky
3aKPEennsoT Ha niare C NOMOLLUBIO KPOH-
LUTENHOB M3 (HONBrMPOBAHHOIO CTEKSIOTEKC-
TONMMTA TONLLMHON 2 MM, U3rOTOBJIEHHBIX MO
yeprexam, NpPeAcTaBneHHLEIM Ha pyUc. 3 1
4. [ins KpenneHns KPOHLLTENHOB 2 K nyiarte
UCHONb3YIOT CkoBbl 1, COrHYTLIE U3 CTasb-
HOW npoBonoku guvametpom 0,8...1 Mm

ckpenku). Mposonoky crubaloT B BUAE
Bykebl 1 C Takmm pacyeToM, HTOBbI KOHLIb!
ckob cBobOAHO BXOAWM B COOTBETCTBYIO-
Ve NapHble OTBEPCTYIA B Nnare. 3a4McTve n
06e3XMPMB KOHLIB! U CPEAHIOIO0 HacTb CKOB,
VX 3aNyXMBaKOT C UCnons3oBaHieM 6e30T-
mbiBoyHOro ¢oca IC-30-U, a 3atem npw-
namealor K GHONbrMpoBaHHLEIM CTOPOHaM
KPOHLLITEMHOB, KakK NOKA3aHO Ha YepTexax.
AnexTpopsurarens 3 (cMm. puc. 3) npm-
KJIEVBAIOT K KPOHLUTENHY 2 TepMoKieem. B
KauecTBe oTpaxarenei nasepHoro nyya 5
yao06HO MCNoNB30BaTh KPYIIibie 3epkana or
KUTaMCKMX TOHMNOK KapaHpaiuein (rakux
3epkan norpebyercs asa). AkKypaTtHo yaa-
nve 6okopesamu GOPTVK NO KOHTYPY 3ep-
Kana, CunbHO BCTPAXHWUTE TOUMNKY (Han

MSrKOW TKaHbIO), M 3epKano camo BhINaaeT
13 Hee. Havns ueHTp Ha oBpartHO CTopo-
He 3epKana, ero npuKIeusaloT Kieem
“"CynepMOMEHT" K NIIOTHO HAaCaXEHHON Ha
Ban 3nekTpoaBmMrarens nnacrmMaccoBOW
BTY/IKe 4. Heo6Xx0aMMOo CTpEMUTLCS K TOMY,
4T06bI CMELLIEHVIE LIEHTPA 3epkasia OTHOCH-
TeNbHO Ocw Bana psurarens 6bio kak
MOXHO MeHblie. Ecnu nprobpereHHbie
nsurareny cHabxeHbl NnacTMaccoBHIMUW
LLKVIBaMK, 3epKana NpuKNeVBalOT K HUM.
Ha Bany nsurarens M1 3epkano Heobxoau-
MO 3aKpenuTb C YoM HakioHa OKOJNO
8...10° (cm. puc. 3), vHauye pucyemble
nasepom ¢ourypbr 6yayT HebonbLLmMmmn.

lMepen yCTaHOBKOWM Ha KPOHLUTEWH
(pvic. 4) K nasepHoOn ykaske Heobxoavmo
noaBecT Nposofa nurTanvs. Ins aroro
OTBUHYMBAIOT KPHILLKY OTCeka MNUTaHus
YKa3ky M akkypaTtHO 3a4MLLaoT HamnwibHW-
KOM HapyXHyl0 NOBEPXHOCTL e Kopriyca Ha
paccrosaHum npymepHo 10 MM OT Topua.
3arem obmarbiBalOT 3T0 MEcTo 0cBo6O-
XAEHHbIM OT M30MuMM (Ha OAvHe OKOMo
50 MM) KOHLIOM MHOFOXMITBHOrO NPOBOAA,
npeaHa3HauYeHHOro AnNs NoOACOEANHEHNS K
3axumy "+ pasbema XT3, u dukcupyor
npoBoa, 06MOTKOI M3 ABYX-TPEX CNOEB NO-
NVBUHUTXJTOPUOHON M3ONSLMOHHOM JIEHTH.
Heckonbko CNoeB NeHTs! HamaTbIBaIoT U B
MECTe CTHIKOBKW YKa3Kv C KPOHLUTENHOM (C
TakUM pacyeToM, 4TOObl KHOMKa MnUTaHus
yKa3ku HagexHo 3adukcuposanacb B
HAXaTOM MNONOXEHUN). 3aT€M K KOHLLY NpOo-
BOAA, NOANEXaLUero COEOMHEHMIO C KOH-
TakTomM "-" pasbema XT3, npunawvsaior
3aXVM "KPOKOAMN™ W 3aUenysioT UM KOH-
TaKTHYIO MPYXVHY, HaxOOsLLYIOCA BHYTPU
kopnyca. MNocne 310ro ykasky nnoTHO BCTa-
BNSIOT B BbIPE3 KPOHLLUTEMHA.
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Tenepe HeobxopMMO oONpenenvTb
MEeCTa YCTAHOBKW KPOHLUTENHOB 2 3/eKT-
poasurareneyi M nasepHor ykasky Ha
neyarHow nnave. [1ns kaxaoro 13 HMxX npe-
nycmoTpeHbl ase nosvumn (1 wn 2), 4ro
NO3BONSET KOPPEKTUPOBATE B HEKOTOPLIX
npepenax xon nasepHoro nyda. Buibpas
LN\ Hauyana, Hanpvmep, no3vuuio 1, Bcra-
BNSIIOT KOHUB! CKOB 1 B COOTBETCTBYIOLLME
napHble OTBEpPCTVS Mnatbl U BKIKOHAIOT
nuranve BoikMouarenem SA1. Ecnu nyu
nasepa He BbIXOAUT M3 NPOEKTOpa, Nooye-
penHo MeHsIIOT NO3MLWKN YCTaHOBKM Y3108,
pobusasick TOro, 4tobbl nyy, OTPa3MBLLMCH
OT 3epkana Ha Bany anekTpoasurarens
M2, a 3arem oT 3epkana Ha Bany M1, nona-
[an Ha 3KpaH (MM B TO MECTO Ha CTeHe
Wnu1 NOTONKE, rae Nnpepnonaraercs Habno-
patb nasepHele ¢purypet). B HangeHHbix
MeCTax KPOHLUTENHbLI 2 3aKpennsioT nav-
KOW ck06 1 60NbLLIMM KOMHECTBOM NPUMNONA
K MevaTHbIM nnotlaakam Ha nnare.

BHewuHu BMA CMOHTUPOBaHHOW NMnarbl
npoekTopa nokasaH Ha puc. 5. Ecnu
nomMeLlaTb Nnary B KOpPNyc He npeanona-
raercs, ee ona ynobcrea akcnnyaraumm
xenarenbHo cHabanTb Hoxkamu. MMu Mo-
ryT GbITb YETHIPE METANNMYECKME LINWUITb-
kU ¢ pe3bbori M3, 3akpennexHbie B 0TBEP-
CTVSIX NNaTbl ABYMS ravikamm Kaxaas.

Mpu pabore C NPOEKTOPOM Hano
MOMHUTBL, YTO MOCNE BKJIOYEHUS NUTAHVS
OH aBTOMaTW4ECKW yCTaHaBNVBaeTca B
pexviM pyyHOro ynpasiieHvsi, W yactora
BpalleHus Bana pgsurarens M1 makcu-
manecHa. MosTomy, ecnu pelueHo ynpa-
BNATb NPOEKTOPOM BPYYHYIO, Hauatb cne-
AyeT ¢ Haxarvs Ha kHonky SB1 ("-"). Ee
YOEPXVBAIOT B 3TOM MONMOXEHUW [0 TeX
nop, NokKa YacToTa BPalLEHWUs 3epKana Ha
Bany M1 He CHM3UTCS HACTONBKO, HTO
GUrypel HauHYT U3MEHSATBCS, U TONMBKO
nocne 310ro OTNyCTUTb.

Ecnv xe nocne BK/MOYEHWUS HaAo
nepeviTy B aBTOMaTU4ECKMIA peXuMm, Kpar-
KOBPEMEHHO HAXWMMAIOT Ha KHONKy SB4.
MpepBapurenbHO yMmeEHbLLATE 4HACTOTY
BpalleHus asuratens M1 B Takom cnyyae
He obsa3arenbHO, 3TO MOXHO cpenarb
noToMm, B npouecce paboTbl yCTpoicTsa,
HaXaTuem Ha Ty xe KHONKy SB1. Het He06-
XOAMMOCTY CHMXaTb 4acTtOTy BpaLLEeHWs
npeurarens M1 v B Tom cnyyae, ecnv nocne
BIJIIOYEHUSI MUTAHWA PELLEHO NepevT B
pexuvm "3ByK”: TONbKO NepesBeas yCTpoun-
CTBO B 3TOT pexuM KHOMNKoW SB4, Haxu-
MaloT Ha KHOMNKy SB1 1 yaepxmBaloT 0o Tex
nop, noka asurarens M1 He ocraHoBuTCH
(nepeknoqarens SA2 fOMKeH HaXopMTLCS
B nonoxenmn “Mwun.”). Heobxopgumo
nobutscs Toro, 4To6Ll NPV NPOV3HECEeHUN
cnoB nepepn MMKPOGOHOM Ban ABurarens
BHOBb HauMHan Bpawarscs. Ecnv aToro He
NPOVICXOANT, KPATKOBPEMEHHO HaXMMAIOT
Ha kHOMKy SB2 (“+") 00 nony4eHms HyXHO-
ro pesynerara.

Mone3osatbes kHonkow SB3 ("Moay-
naums”) n nepeinoyarenem SA3 ("Pe-
Bepc”) MOXHO B NoBOM pexvme paboTel
npoekropa.

Ha6niopate pucyemble NpoekTopoM
n306paxeHns Nydile BCEro B 3aTEMHEH-
HOM nometLeHnn. Mix pasmepbt 3aBUCAT OT
PaccTosHMA A0 3KpaHa: YeM Aabile OH OT
npoektopa, Tem 6onbiue GUrypbl, 0AHAKO
VX SIPKOCTb C YBENWHEHWEM pPaCCTOSHUS
YMEHBLUAETCS.

Penaxtop — B. ®ponos, rpa¢uka — B. dpornos,
¢oro — asropa

CurHanusaTtop "Ooneu Boabi!”

B. MAPKOB, c. Hoebie MapTtbiHoBn4m lMontaeckowi obn., YkpanHa

Cnyvaercsi, cambie MNAALWMNE WIN CaMble CTaplLune YJeHbl CeMbH
BKJTIOYAIOT 3/1EKTPOYariHuK 6€3 BOAbI /TN C HEJOCTaTOYHbIM €€ KONH-
4ecTBOM. Pe3ynbTaToOM MOXET CTaTb BbIXO4 M3 CTPOS 3T0ro 661TOBO-
ro npmbopa, He uckmo4eH n noxap. Mpepnaraemsiii Npn6op n3se-
cTuT 06 OonacHoOW CUTyaLuu, YTO MO3BOJINT CBOEBPEMEHHO BbIK/IO-
YNTH YaNHWK W JOJINTb B HErO BOAbI.

OTSl 3NeKTPUHYECKMe YaHWKM nocnea-

HUX MOAENIEN OCHalLeHbl TenioBowm
3aWmMToN 1 Npy BKMoYeHuy Ge3 Bogapt
Yepes HeKOTopoe Bpems BCE-Taky aBTo-
MaTU4eCKu BLIK/IIOYAIOTCS, YacTas Tenno-
Bas neperpyska cokpallaer CpoK cnyxobl
Harpesaresisi, a ero 3ameHa B psae cnyya-
eB oueHb NpobnemartnyHa. CurHanusarop
"onen Bopbll” npepynpeaut 3BYKOBbIM
CUrHAJIOM O NOMbITKE BKJIIOUUTL HalHWUK C
HEAOCTaTONHBIM KONMMYECTBOM BOAbI U O
Heob6xoauMOCTM NPOBEPUTL  YPOBEHb
XWAKOCTU B 3TOM 6b1TOBOM Npubope.

Cxema curHanmsaropa naobpaxeHa Ha
puc. 1. OH COCTOWUT M3 CUMMETPUYHOIO
mynerverbparopa Ha KMOIM vHeepropax
DD1.1 n DD1.2, 6ydepHbIx MHBEPTOPOB
DD1.3 v DD1.4, MmocTa nepeMeHHOro Toka
C4C5R4RS5, B puaroHasne KOTOPOro BKKO-
4eH BbiNpaAMMTENb Ha avopax VD2—VDS,
NOPOroBOro 3NeMeHTa Ha TpaH3ncrTope
VT1, reHeparopa UMnNynsLCoB Ha MHBEPTO-
pax DD1.5 u DD1.6, reHeparopa 3BYKO-
BbIX CUIHanoOB W3MEHSIOLENCS 4acTOTbl
Ha QY DA1. Mpubop nuraercs OT cetn
220 B yepe3 guopHbit mocTt VD1 v racs-
wmi pesvcrop R7. Hanpsxenve 220 B
noctynaet Ha moct VD1 ¢ BeIBOQOB Harpe-
BaTens yanHvka. Takum ob6pasom, curHa-
ni3arop GYHKUMOHMpPYET Bcerpa, korga
YaMHWK BKJIIOYEH.

HanpsxeHwe nutaHus MUKPOCXEM
(11 B) crabunmamposBaHo napow crabu-
ntpoHoB VDB, VD7 v crinaxeHo KOHOeH-
caropom C7. MNpvmeHeHve aByx crabu-
NUTPOHOB NO3BO/MNO pewmntb Npobnemy
CPeaHEN TOHKM NUTAIOLLIErO HanpsXeHws,
Heobxoammon anga paborel OY. Mockonsky
vHBepTOpbl MUKpocxembl DD1 pa6oTator
B aKTVBHOM pexXVMe, Npu HanpsxeHun
nutaqusa 11 B oHa notpebnser Tok 6onee
70 MA. Y106bI yMeHbLLMTE noTpebnexve,
BBeneH pesucrop R9Y, ymeHbLiaowmn
HanpsixeHwe mexay BbiBOogamu 14 u 7
Mukpocxembt DD1 o mMuHuMmyma, npm
KOTOpPOM OHa ocrtaercs paborocnocob-
HOW. ABTOPY Y12J10Cb CHU3WUTb 3TO Hanps-
xeHve 0o 2,5 B, a Tok notpebnexnns — 0o
3 MA.

MpennonoxuM, BKITIOHYEHHBIN YalHUK
nycr. Mynstusmbparop DD1.1, DD1.2
cbanaHcupoBaH NOACTPOEUHBIM PE3UNCTO-
pom R1 takum 06pasom, 4TO NPOTUBO-
¢dasHble nocnenoBaTenbHOCTU MMIYb-
coB uactotor okono 20 kl'y Ha BbIXOAAX
obpasyloWmx ero VHBEPTOPOB CUMMET-
puuHbL. TakOBbI Xe MMNYNLChl Ha BLIXOAAX
vHBepTopos DD1.3 w DD1.4. B atux ycno-
BMSIX NEPEMEHHOE HanpsXeHve B aunaro-
Hanm RC-mocTa, K KOTOpOW MoaK/oHeH
BBINPAMWUTENb, OTCYTCTBYET. PaBHO Hynio
M NOCTOSIHHOE HanpsiXeHve Ha BbIXOAE
BbINpaMUTENs: U Mexay 6a3oin 1 smuTTe-
pom TpaHauctopa VT 1. 3ToT TpaH3ucTop
3akpbIT U He NpenaTcreyeT pabore reHe-
paropa MVMMNynbLCOB 4acTOTOM OKOJNO

1,8 'y Ha uuBepTopax DD1.5 1 DD1.6. Ero
vMnynecel yepe3 koHpeHcatop C11 no-
CTYNaloT Ha BXOf YyNpaBiieHUsi PEXUMOM
paboTb! (BeiBOA 8) OY DA1. B pesynsrare
cobpanHb Ha 3tom OY reneparop 34
nepmoanHecky BKIKOHAETCH W BbIK/OYA-
ercs.

Tak kak B npouecce nepe3apsaky KoH-
peHcatopa C11 pexum pa6oro OY
HEMNPEepbLIBHO U3MEHSIETCS, YacToTa reHe-
PUPYEMOro UM CUrHasa TOXe N3MEHSIETCS
B npenenax 0,8...2,5 kl'y. MNee3oanekrpu-
yeckuh umanyyarenb 3Byka HA1 nopaer
NPepbIBUCTLIN  "Ynpukalowmnin” curHan
"Donewi Boabi!”. O6LLYI0 TOHANIBHOCTb 3BY-
KOBBIX MOCLIIOK MOXHO KOPPEKTUPOBarb
nonbopkon HommHanoe peavcrtopa R11
(o1 24 kOm po 1,2 MOM) 1 KoHaeHcaTopa
C12. Yacrora crenoBaHusi 3BYKOBLIX
NOCHIIOK 3aBUCUT OT @MKOCTU KOHAEHCa-
Topa C9.

Jonutas Bopa yBenmMuuMBaeT €MKOCTb
KOoHfeHcaTtopa-aatumka C1, v paBeHCTBO
ANUTENBHOCTU WMMMYNBCOB W May3 Ha
BbIXO[AX MyNLTMBMBpaTOpa HapyllaeTcs.
3T0 NPVBOAUT K NOSBIEHMIO B AMaroHanm
RC-mocTa nepeMeHHOro HamnpsxXeHus.
Ecnv BeinpsMneHHoe OMoAHbIM MOCTOM
VD2—VD5 HanpsxeHve npeBbillaer
0,5 B, tpaHauctop VT1 OTKpbHIT, 4TO 3a-
npewaer paboty reHeparopa Ha uHBep-
Topax DD1.5 1 DD1.6. Tak kak Ha BbiBOA, 8
OY DA1 uepe3s peauctop R12 noctynaer
nonoxwvrensHoe Hanpsxexuve, OY He
paboTaeT v 3BYKOBbIE CUIHamNbl He Noaa-
torcsi. MoapobHO O TakOM UCNONL30BaHUN
BbiBoga 8 mukpocxembr KP140Y[ 1208
paccka3aHo B moew crarbe “Tpw ycrpoi-
crBa Ha OY" ("Pagmo”, 2004, Ne 7, c. 59,
60).

MopcrpoeuHbim  pesuctopom  Ri
MOXHO a06uTbea, 4To6bl curHan 3sydan
TONBKO NpW OCTarke BOAb!I B 4alHWKE
MeHee ponyctvmoro. Ecnv sBoabl 6onblue,
curnanuzarop 6yner monyarb. Mpepnou-
TMTensLHO 0B0opyaoBare CUrHANIM3aTOPOM
YarHWK, KOPNyc Harpesartens KOTOpOro
3a3eMJIeH yepes TpeTun "3eMnsHON™ KOH-
TakT ceTeBoW po3eTkn. KoHeyHo, npwm
HanMM4MM B KBApPTWMPE COOTBETCTBYIOLLEH
anekTponpoBoakn. Kareropuuecku He
PEKOMEeHayI0 UCMOoNb30BaTh A 3a3eM-
NeHWsi BHYTPYKBaAPTUPHbIE WHXEHEPHLIe
KOMMYHMKaumm (Tpybbl raso-, Bogo- M
tennocHabxenys). MpoBepka nokasana,
4TO B OTCYTCTBYE 3a3eMIeHMa NPaBubHO
YCTaHOBWTb NoOpor cpabareiBaHnst cuUrHa-
nm3aropa NoacTpoeyHsIM peanctopom R1
yaaetcs ¢ 60nbiuMM TPYAOM.

Jetanu cvrHanusaropa, 3a ucknoye-
HWEeM KoHpeHcaropa-paruvka C1 v musny-
yarens 3syka HA1, cMOHTMpOBaHbl Ha
OAHOCTOPOHHENW ne4YaTtHOW nnarte u3
GONLIMPOBAHHOIO  CTEKJIOTEKCTONUTa
(puc. 2). NMoacrpoeuHei pesncrop R1 —
CMN3-196. Konpgexcatop C11 — okcuaHbi
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TaHTanosbi K53-1. lepmanuesbie anoasb!
J9B (VD2—VD5) BuibpaHul Mcxoas w3
MWHUMAIbHOTO NPAMOro nafeHus Ha-
NPsXeHns Ha Hux. MapkmpoBska 3TWX
avopos — ronyboe KonbLUO Yy BbIBOAA
aHopa. MoxHO NpyMeHuTb Takxe AMoab:
19U (nBa xentbix konbua) v O9K (nga
Genbix konbua). Tpanaucrop VI1 pomxeH
6bitb ¢ KO3dPUUMEHTOM hy3 HE MeHee
200. Crabunurponbr VD5, VD6 moryT Bbitb
C HanpsxeHwem ctabvnmsaumn 4,7...6,8 B,
HO 0693aTen-HO OANHAKOBLIE.

Jatunk Hanuums BoAb! (KoHAEHcaTop
C1) — M-o6pa3Has nnactvHa u3 ¢Gponbrn-
POBAHHOIO CTEKIOTEKCTONMTA TOJILMHON
0,5 MM No popmMe HULLIW B KOPNYyce YamrHu-
Ka nop, ero pydkon. Ponbra Ha nnacTmHe
paspeneHa Ha age yacTy (06K1aoKy KOH-
fAeHcaropa) 3a30pOM LUMPUHOW 2 MM,
caenaHHeM B "nepeknaavHe” Gyksbr IM.
MnacTvHa pasmellieHa B HYLLe, Kak Moka-
3aHO Ha puc. 3, W NNOTHO Npuneraer K
Kopnycy waviHuka. K obknagkam npunas-
Hbl MPOBOAA, COEAVHSIOLLIME UX C HAXOAS-

uerics B "nogsane” ualHwka
nnarou curHanuaaropa.

Mnaty Heob6xopumO HapexHo 3adu-
KCUPOBaTh M WCKMIOYMTL Mobon crnyyan-
HbIl BMEKTPUHECKUI KOHTAKT HAXOAALLUMX-
CA Ha HeW peranei C TOKOBeAyLWMMU
4acTaMu yavHuka. [ns uvsonvpylowmx
NPOKNaA0K Nyuilie BCero NOAX0auT TOHKO-
nucroson (0,5...0,8 mM) naponut, mc-
nonb3yeMbiii B CaHTEXHWKE. Manyyarenb
HA1 npukneeH K HXHEN KphilLke Kopny-
ca, nog HUM MNPOCBEPNIEHO HECKONbKO
oTBepcTUi auameTpoM 1,2 MM gns npo-
xopa 3Byka.

PerynvpoBka curHanmaaropa Hecnox-
Ha, HO TpebyeT HekOTOpOro TepnexHus. Ha
3TO BpemMs NyuLLE OTCOeAVHUTL Harpesa-
Teslb yavHMKa OT CeTW, BKNIOYWTL TOMBKO
CUrHaIM3aTop M, 3aJIMB B YalHWK MWHU-
MaJIbHOE KONMYECTBO BOAbI, NOACTPOEY-
HbiM pe3ncTopoM R1 nobutbes 3By4aHus
curHana. C nonmeoM BOAbI TPEBOXHbLIN
curHan ponxeH npekpawarscsa. Mpwu
3aKVnaHvy (MHTEHCVMBHOM BbIAENEHUN

Ny3blpbKOB) 3BYKOBOW CUrHal MOXET
BO306HOBUTLCH W NPOAOMXATbCA Ao
BLIK/IOYEHVA yalHuka. 3710 He npenst-
creyeT pa6orte npubopa v MOXeT paxe
pacueHuBaTbCa Kak [OMNONHUTENbHOe
yno6c¢TBo.

ABTOp 060pYyAOBas CUrHaANM3aToOpPoOM
yarHuk BRAUN WK210. OpHako uepe3s
HEKOTOpOEe BpeMs MOJIHOCTBIO BbIropes
avoaHbii mocT VD1 (oH 6bin tvina RB157),
npuvwnyv B HeropHocte OY DA1 u TpaH3uc-
Top VT1. Bunumo, peancrop R7 Hepocra-
TOYHO 3aLUMTUS 3TN 3N1IEeMEHTHI OT BPOCKOB
TOKa Npu BKoueHun. MocT 6bin 3ameHeH
6onee mowHbim 2W10M, a nocneposa-
TEeNbHO B NPOBOA, COEAMHSIOLMI €ro C
BbIBOIOM HarpesaTtens uyavHuka u ¢as-
HbIM NPOBOAOM CeTu, Bbin BKAOUEH Tep-
MopesuncTop KMT-10 HOMUHaNOM
180 Om. 3710 1 n36asuo or Npobnem.

Penaxtop — A. fonrvi, rpagwxa — A. Lonrvi,
¢oro — asropa




Cuctema pgocrtyna B Xvnuue
nynpaeneHua oceeunieHmemM
A. O3UKOB, r. Hosoypansck Ceepa0BCKO# 061.

Mpeanaraemass cucrema KOHTPONMMPYET ROCTYN B KBapTUPY MM
YacTHbIA AOM, OTKPbIBasi 3/IEKTPUYECKNA ABEPHON 3aMOK TOJNIbKO B
OoTBeT Ha "npeabsiBieHNe” OQ4HOMo N3 3aperncTpyupoBaHHbIX B HEH
3/1eKTPOHHBIX KiI0Yed-"Tabnerok"” iButton. Bce npoucxogsuue
cobbiTus (OTKpbIBaHUS ABEpPH, 3BOHKUW B Hee, NMOMbITKM OTKPbITb
3aMOK HEe3aperucTpupPoOBaHHbIM K/TIOYOM) PEruncTpupyloTCs B 3/1€KT-
POHHOM XypHane. Euwje ogHa QyHKymsi cuctembl — ynpaBrieHue
ocBeLjeHneM B MHOTOKOMHaTHOMH KBapTHUpPe He TONbKO U3 Tex nome-
WeHni, rae ycTaHOB/EHbl CBETUJ/IbHUKN, HO M C HaxoAsLWerocs,
Hanpumep, B NPUX0OXEH, LEeHTPasnbHOIro nynesTa, a Takxe aBToMaru-
YeCKy Mo XpaHsILLeucs B NaMaTH NnporpaMme.

POYMTEB NO3HABaTENbHYID CTaTbiO

[1], 3ax0oTenocb CO34aTb CUCTEMY,
KoTOpas xoTa Obl YacTUYHO BONMOTMNA
M3noXeHHbIE B Heil uoen. Beino peweHo
pa3paborarb cucremy, kotopas Gynert
ynpaensitb OCBELEHMEM XuUauwa, a
Takxe OCYLUECTBANATL KOHTPONb AOCTYNa B
HEero nioaemn.

paHblue XenarenbHO BKAIOYMTbL CBET B
cnanbHe, Kopuaope v Apyrux nomeiue-
HUSX, 4TOBLI NepeaBUraTbCs NO yXe OCBe-
LWEHHOM KBapTupe.

Mpuroamntca n GyHKUMA aBToMarmye-
CKOro B 33[aHHOE BPEMS OTKIIIOYEHUA
OCBELLEHUA Ha Cnyyai, ecnum ero 3abbinm
BLIKNIOYUTB, YXOARA Ha paboTy unu B LLKO-

TexHu4deckune XxapakTepucTukun

HYucno ynpaensemelx CBETUNb-

HWKOB, He 6onee . ............... 12
HYUCno XpaHAWMXCA B NamsaTy

KOMaHpg, ynpaeneHvs ocBe-

weHnem, Hebonee . . ............ 50
Hucno ogHOBPEeMEHHO 3aperu-

CTPUPOBaHHLIX 3MEKTPOH-

HbIX Knloyen, He Gonee .. ......... 10
HYucno 3anuceil B XypHane
perncrpauum, He 6onee . ... ...... 99

CobbiTus, perncTpupyemMsie B XypHane
(C ykasaHueMm BpeMeHW):

— OTKpLIBaHWe ABEPY;

— 3BOHOK B ABEPb;

— OTKpbIBAHUE 3aMKa 3aperAcTpupo-
BaHHBIM 3/IEKTPOHHBIM KNIIOHOM;

— NONbITKa OTKPLITL 3aMOK He3aperuv-
CTPUPOBAHHBIM K/IOYOM.

Mpy OTKpbLIBAHWMM 3aMKa 3NEKTPOHHBIM
K/IOYOM M NpU 3BOHKE B ABEpPb CUCTEMA
2BTOMATMYECKN BKAIOYUT OAUH U3 CBE-
TUABHUKOB (HanpuMmep, B npuxoxei). Ec-
11 Nocse 3BOHKA ABEPL He Bbina OTKpbITa,
CBET NOracHer Yyepes 3 MUH.

Insa ynobcTBa CBETUNBHUKAM U APYIMM
ynpaensieMbiM cucTemom npubopam Mox-
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Y1066 HavaTb Pa3paboTKy, HYXHO Kak
MOXHO 6onee nonHO chOopMynMpoBaTb
3a4aun, KOTopble CucTeMa [onxHa pe-
warb. B MHOrokoMHaTHOM KBapTMpE mnu
nome HasepHsika Gyaper ynob6HO umeTb
BO3MOXHOCTb KOHTPONMPOBaTbL paboTty
OCBETUTENbLHBIX NPMOOPOB M YyNPaensTb
MMM C OgHOro nynera. JlornyHee BCEro
YCTaHOBUTL Takoi NynsT B Nnpuxoxen. Ha
HEM XenaTenbHO UMETb AUCNAEN, OTO-
Gpaxalowmin Tekylee COCTOAHUE BCEeX
npnbopos.

3710 NO3BONUT, BEPHYBLUUCH C PaboTl,
NPSMO U3 NPUXOXEN BKIIOYUTL CBET B TEX
KOMHaTax, kyaa Bel cobvpaereck BOUTH. A
YTPOM OAHOBPEMEHHO CO cpabaTbiBaHu-
eM ByaunbHUKa Mnn aaxe Ha napy MuUHyT

ny. Mpyv oAMTenbHON OTAYYKE XOPOLLO
MMETb BO3MOXHOCTbL aBTOMarnyeckum
BKMIOYEHWEM U BBIKJIIOYEHWEM CBETa B
pasHbiX KOMHarax MMMTUPOBATb NPUCYT-
CTBUE XO3AEB A0MA.

CucrtemMa ponxHa OCyLECTBNATbL KOH-
TPOnb AOCTYNa YenoBeKa B MNOMELLEHUE:
vaeHTMdpMUMPOBaTL NpUweatlero, oT-
KPbIBaA 3aMOK TOIbKO TEM, KTO MMeeT
npaso BOUTU. U, noxanyi, He nomMetuaeT
XypHan 3anucu Npuxoaa, yxoaa v 3BOH-
KOB B ABEPb.

MmMeHHo Takasa cucrema Oebina cospana
M YCNEWHO 3KChnyaTupyetca B MOeWn
KBapTMpe yXe HEeCKONLKO neT. MosToputs
ee CMOXeT niobon paguontoburens cpea-
Hew ksanudukaumm.

HO [aBaTb OCMBICNIEHHLIE Ha3BaHuA (Ha-
npumep, BAHHAA, KYXHA, KOMHATA
CbiHA) pnvHout po 16 GykB pycckoro
andasunra, UMOP U HEKOTOPLIX APYrux
CUMBOMOB. AHaNOrnyHLIM 06Pa3oM MOX-
HO NpuUcBamBatTb UMEHA 3INEKTPOHHLIM
knovam (OTEL, MATb, CbiH, BABYLLKA).

Cxema OCHOBHOro 650Ka CUCTEMBI
n3obpaxeHa Ha puc. 1. Ero rnaeHbin
y3en — KOHTPONnep, curHanbl KOToporo
yepes ycunutenu nocTynarT Ha 06MOTKM
pene K13—K26. [lBeHapguatb M3 3TUX
pene (K13—K24) npeagHasHaueHbl pns
yNpaBneHns OCBETUTENBHLIMU NamMnamu,
HO 3TO, KOHEYHO, MOoryT 6biTb U Apyrue
6biTOBblE NPUBOPLI (BEHTUNATOP, 3NEKT-
POYaMHUK M NP.), KOTOPBIE HYXHO BKSIO-
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4YaTb U BLIKIIOYATh AVCTAHLMOHHO WU B
3aJaHHOE BPEMS.

Cxema ynpaBrieHUss OQHOW namnow
nokasaHa Ha puc. 2. Ee anemeHThl pas-
MELLAIOT B TOM X€ NOMELLEHUU, IAe Haxo-
purtca namna EL1, n coeanHAIOT ¢ 0OCHOB-
HblM 6710KOM YeTbipbMs NpoBogamu A—T.
MprnoxeHHoe K HUM HanPsXEHUE He npe-

HaxaTve Ha kHonky SB1 unun Ha cooTeeT-
CTBYIOLLYIO KHOMKY KNlaBMaTypbl NpuseneT
K BbIKJTIOYEHUIO NaMnbl.

Takum 06pa3om, ynpaensTb CBETUNb-
HUKOM MOXHO KaK M3 NOMELLEHUS, B KOTO-
POM OH PacMONOXEH, Tak U1 C OCHOBHOWM
KnaevaTypbl cucremsl. Npn Heobxoaumo-
CTU HECKOJBKO KHOMOK AJif ynpaBneHus
OOHOM U TOWM e NaMmnon MOXHO pasme-

6Gouee HanpsxeHue MoryT ObiTb NtobbIMK.
9, HaNpUMeEP, UCNONb30BaN 3NEKTPOHHBLIN
"My3bIKanbHbIA" 3BOHOK Ha 16 menoami.
Y106LI NPMBECTU €ro B AeUCTBUE, NOCTa-
TOYHO 3aMKHYTb YNPaBASIOWYIO LEMb
BCEro Ha HECKO/IbKO CEKYHA,.

Pene K26 no curHany KoHTponnepa 3a-
MbIKaeT Lenb NUTaHus anektpomartura Y1,
OTKpbIBaIOLLEro ABepHON 3aMok. K BbiBopy

Aerix CTUTb B Pa3HbIX MECTaX, COEAVHMB UX KOH- U PE3EPBUPOBaHMIO MCTOYHUKA Hanps-
b~ VD1 TakTbl NAPaNIeNsHo. xeHnst U, NUTAIOLLEro 3n1eKTPOMArHuT,
/j« Zsmszm EL Bce pene B OCHOBHOM 6roke CUCTEMBI  CrieAyeT OTHECTUCH O4YEHb BHUMATENLHO.
1 Ang(';';w a MoryT GbiTb MasnoMOLLHEIMU. ABTOp UC-  Ero otkas MOXET MPUBECTU K NEYanbHOM
- " nonb3oean pene P3C10 (nacnopt HeoOX0AUMOCTU B3naMbIBATh ABEPD.
B PC4.524.314). A BOT MCNONHUTENbHLIE Bcs cuctema nutaetca ot cetm 220 B
r pene (K1 Ha puc. 2) BbibvpatoT COOTBET-  Yepes noHuxalowmn TpaHcgopmartop T1
CTBYIOLLMMM HOMMHANbHOMY HanpspkeHUI0 U auogHeit moct VD1. BeinpsmneHHoe
Puc. 2 M MOUIHOCTM YNpaBnsieMblXx NPMOOPOB  HaNpsXEHUE NOCTYNAaET Ha MHTErpasbHbIN
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Bblwaer 12 B, a TOKk — AEeCATKOB MUI-
nvamnep, 4YTO NO3BOJINET cAenaTtk Npo-
BOOKY 35ekTpo6e30nacHON U NPUMEHSTh
npoBoAa HeGOMBLLOIO CeYEHUS.

Moka pene B OCHOBHOM 6r1ioke (Hanpu-
mep, K13 Ha puc. 1) He cpaboTarno, ero
3aMKHYTbIE B MCXOOHOM COCTOSIHUM KOH-
TakTbl NOAAKOT HanpsixeHwe 12 B B uenb
R1HL1. Ceetoavon HL1 nopceeumsaer
kHONKy SB1, curHanmampys, 4to cuctema
BKMIOYEHA, U NOMOrasi HaTu KHOMKY B
TEMHOTE.

Mpw HaxaTtu Ha kHonky SB1 cpaboTaeT
pene K1 ocHoBHOro 6noka. Tak kak ero
KOHTaKTbl NOAKMIOYEHBI NAapanenbHO KOH-
TakTam OfHOMN U3 KHOMOK KfaBmaTypbl, UX
3aMblKaHVMe 3KBUBAJIEHTHO HXATUIO Ha 3Ty
KHONKy. [lns koHTpOsnnepa ato 6yaer cur-
HafoM noAaTb HanpsiXeHue Ha O6MOTKy
pene, B aaHHoM cnyyae K13 (cm. puc. 1). B
pesynkraTe NEePeKsIIOYEHUSI €0 KOHTAKTOB
noracHet ceetoamon HL1 (puc. 2), a pene
K1 (TaMm xe) cpaboTaeT ¥ CBOMMU KOHTaK-
Tamm BKoynT namny EL1. MostopHoe

(namn). Hanuuve npoMexyTouHLIX perne
(K1—K12 Ha puc. 1) B uensax nogayu
KOMaHz, 06ecneymBaeT BLICOKYIO NMOMEXO-
yCTOMYMBOCTE CUCTEMBI, u3b6aBnas OT
HeoBX0aAMMOCTU NPOKIaabiBaTe NO KBap-
TMpE A/IMHHbIE NPOBOAA, HEMOCPENCTBEH-
HO CO€IMHEHHBIE C BXOAAMM KOHTpONNepa.

MporpamMma KOHTpONNepa nocTpoeHa
TakmM 06pa3om, 4to pene K13 cpabatbi-
BaeT He TOMLKO MO KOMaHAe, HO U npu
OTKPLIBAHUWN [ABEPU 3NEKTPOHHBIM KO-
HYOM UK NPU HaXxaTUm Ha KHONKY "3BOHOK™
(SB1 Ha puc. 1). NepeHecTn aTy GpyHKLUMIO
Ha apyroe pene 6e3 aMeHeHWs Nporpam-
Mbl HEBO3MOXHO, MO3TOMY NPU YCTPOIA-
CTBE CUCTEMBI B COOCTBEHHOW KBapTUpE
Npexae BCEero peLunTe, KAKOM CBETUABHUK
Gyner o6cnyxusats pene K13.

Pene K25 no komaHnpe koHTponnepa
BKNIOYAET 3BOHOK Ha BPEMS, 3aBUCSLLEE
HE OT MPOAOMKMTENBHOCTU HaXaTusi Ha
KHONKY SB1, a OT HacTpoiKku NporpamMmel.
Tak Kak KOHTaKTbl pene U3onmMpoBaHbl OT
BCEX APYrvX Lieneu, Tmn 3BOHKA U ero pa-

crabunmnzatop DA1 1 Ha MOAYNb KOHTPON-
nepa, uMerLmin cobCcTBEHHLIN cTabunm-
3aTop.

Mpy MCNonNbL3OBaHWUU YKa3aHHBLIX Ha
CXeMe 3NeMEHTOB 1 ctabunusartope DA1
CHabXeHHOM TennooTBoAoOM, TOK, MO-
Tpebnsiembit No Lenu 12 B sBcemu cpabo-
TaBLUMU pene, He AOMKEH NpeBhbiLLaTh
1 A. XoTd 3a BpEMSA 3KCnyaTaumm cucrte-
Mbl aBTOPOM KPUTMHECKMX CUTyaLMi He
BO3HUKanNo, npuv HeobxoauMOCTU OAHO-
BPEMEHHO MW HAZONro BKAOYaTb BCE
Namnbl U Apyrue ynpaensieMble CUCTEMON
npubopbl MOLWHOCTL 6n0Ka nuTaHus
XenaTtensHO YBEeJIMYUTD.

Moayns kouTponnepa cobpaH no
cxeme, nokasaHHow Ha puc. 3. OH nocr-
poeH Ha MK AT89S53 (DD3), pabotato-
LLEM MO 3aNUCAHHON B €r0 BHYTPEHHIOKD
namaATb nporpammMe ¢ nepudepumHLIMU
YyCTPOMCTBaMU, PACMONIOXEHHBIMU Kak B
camMoM Mogyrne (Mukpocxema-yacel DD1,
3HeproHe3zaeucumasi namste DD2, xwua-
KOKpUcTaninieckuit ungukarop HG1,



cnocobHbId oTobpaxaTh ABE CTPOKM MO
16 cMMBONOB), Tak U BHE €ro (knaBuartypa,
KHOMKa 3BOHKA, KOHTAKTHBIA AaT4uK
OTKPLIBAHUSI ABEPU, 3IIEKTPOHHLIE KIIHOYMU,
KOMaHAHbBIE Y UCNONHUTENBHBIE PENE).
Hanpﬂxenme NMUTaHNA HA MUKPOCXEMbI
DD1—DD83 v Ha uHaukarop HG1 noctyna-
eT OT uWHTerpanbHoro crabunusartopa
DA1, a B cny4ae OTKIIOYEHUS BHELWHEero
WUCTOYHMKA NUTAHUS — OT pEe3epBHOMU
ranbBaHuyeckoi Garapen GB1, yto no-
3BOMISIET COXpPaHUTb paboTocnocobHOCTL
KOHTPOsNIEPa NPU HEMCNPABHOCTU NTAIO-
wem cucremy cetu. MNepexon ¢ OCHOBHOMO
nUTaHWsA Ha pesepBHOE CONPOBOXAAETCH
U3MEHEHWEM KOHTPACTHOCTU M3o0paxe-
HUS HA UHOMKATOPE (€€ perynupytoT noa-
CTPOEYHBIM pe3nctopoM R4) un otkoye-
HveMm ero noacseTkn. Mukpocxema DD1
vMeeT COOCTBEHHBI PE3EPBHBIA MUCTON-
HUK NUTaHWA — NUTUEBDLIA aneMeHT G1.
MeuaTtHas nnarta KOHTponnepa nsobpa-
xeHa Ha puc. 4. [Ina mukpocxem DD2 m
DD3 Ha Helt cnegyeT yCTaHOBUTbL NaHENMU.
370 NO3BONMUT B AanbHENLLEM COBEPLUEH-
CTBOBaTb NporpammHoe obecnevyeHuve
cucrembl. Ungukarop HG1, nutmnesninn

npsxeHus Ha BeiBoge 12 (P3.2) MK cra-
HET BbICOKUM. OBHapyXMB 3TO, NpOrpam-
Ma 3aHOCUT B XypHan (CneuuansHo oTee-
OeHHylo obnacTb 3HeproHe3aBUCUMOWM
namatn) coobwexne "OTKPLIBAHUE
OBEPU" ¢ ykazaHuweMm BpemMeHun 3T0oro
cobbiTna. KoHeuHo, ans 3KOHOMUKU nNamsi-
TU 3anuUCLIBAETCA HE MOSIHBIX TEKCT
coobLueHuns, a cneumaneHbii kog. Coo6-
weHns npuobperaloT TEeKCTOBLIM BUA
TONBLKO NPM BLIBOAE HA MHAMKATOP One
npocmoTpa. 3TO kacaerca u Apyrux
bUKCUPYEMbIX B XYypHane COObITUIA.

Ceszb MK ¢ 3nekTpOHHBIMU KIloHaMu
DS1990A opraHuzoBaHa COMacHO CTaH-
[apTHOMY NS HMX npotokony 1-Wire [2].
dakT npucoeguHeHWs Kkloba K KOHTakT-
HOMY YCTPOMCTBY nporpaMma obHapyxw-
BaET N0 CMEHE YCTaHOBNEHHOIO Ha BLIBO-
ne 14 (P3.4) MK BbICOKOrO YPOBHS HU3-
kMM, Krniloyy HemepneHHO nopaercs
KOMaHAa, B OTBET Ha KOTOPYIO OH Nepeaa-
€T CBOI MHOropaspsaHblil KO4,.

Kop, COCTOUT U3 Tpex YacTein: naeHTu-
¢ukaropa cemenctea (8 ABOMYHLIX pa3-
PAOO0B), YHUKANbHOrO KOAa, NPUCBOEHHO-
ro aHHOMy 3k3eMnnapy koya (48 pas-

XeM n oTkpbiBaeT 3amMok. CoobieHre 06
3TOM COBbITMMN 3aNMUCEIBAETCSH B XYPHaN C
yKazaHUeM BpPEeMEeHU U NPUCBOEHHOro
KoY UMEHW.

Korpa nBepb 6yner oTkpbiTa npuen-
UMM, B XypHane NosiBUTCH MHGOPMaLMSA 1
06 aToM. Yutute, ecrv no kakom-Hmbyab
NPUYMHE OH, OTNEPEB 3aMOK, HE CTaHeT
OTKpPbIBATL ABEPb, CBET B NPUXOXE OCTa-
HETCA BKJIIOYEHHBIM. [03TOMY nyyLLe Bce-
Taky BOUTU ¥ NOracuTb CBET.

Ecnu 3nexkTpOHHLIM KNIOY OKasancs
He3aperncTPUPOBaHHLIM, 3aMOK OTKPLIT
He 6ygeT, HO B XypHane GyneT coenaHa
3anmchb O NONbLITKE HECAHKLIMOHMPOBAHHO-
ro npoxopa. Takas xe 3anvcb NOSIBUTCS,
ecnv npeaHasHa4YeHHbIe ONsi Koya KOH-
TakTbl 6yayT NpocTo 3aMKHyTbl. KOHT-
ponnep BOCNPUMET 3TO Kak "npeabssne-
HME" Kknya € KOAOM, COCTOSILLUM U3
OAHUX HYNEewn.

[ns cBsA3m ¢ 16-KHONOYHOM KNaBmaTy-
po 0TBEIEHO BoceMb BhiBogoB MK: 5—8
(P1.4—P1.7) n 32—35 (P0.4—P0.7). Mo-
npobHee o npouenype ee onpoca Gynet
pacckasaHoO B COOTBETCTBYIOLLEM pasfe-
ne. A 3pecb 0TMETUM, YTO BbIBOALI 32—35
UCNONb30BaHbl U 4NN
CBSA3U C WHAUKATOPOM
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HG1. 310 cTano BO3-
MOXHBIM MOTOMY, 4TO
COrnacHo nporpamMe
obpalwleHuss K Knaeua-
Type v K uHAMKaTopy
HUKOrAa HE MPOMUCXO-
OAT OAHOBPEMEHHO.
Cesizsb MK ¢ Mykpo-
cxemamu yacos (DD1) u
3HEepProHe3aBUCUMOM
namatu (DD2) npouc-
XOAUT COrnacHo npo-
Tokony I°C [3] no 06-
UM 191 HUX NIMHUAM
SCL (BbiBOg 10 MK) 1
SDA (BbiBOog 11 MK).
Mporpamma pasnu-
Yaer 3TM MUKPOCXe-
Mbl MO NPUCBOEHHBIM
UM UHOMBUAYASbHBIM
agpecam. [BOUYHBIN
agpec MUKPOCXEMbl
DS1307 — 1101000,
MUKpocxembl AT24C64
npu ykasaHHOM Ha
cxeMe noAKMoYeHUn

Puc. 4

anemeHT G1 (CR2032) n 6arapes ranwsa-
HUYeCKnX anemeHToB GB1 HaxoaaTcs BHe
nnartbl U COEOUHEHbl C HEel npoBoJaMM,
NPUNasHHBIMU K COOTBETCTBYIOLLMM KOH-
TakKTHBIM NNoLLaaKaM. Pasbembl X1—X4 —
WTbIPEBLIE KONOAKM C LIaroM 2,5 mm,
UCMOJIb3YEMBIE B KOMMBIOTEPAX.
NMporpamma, no kotopoit paboraer
MK koHTponnepa, 6bina co3paHa B MHTe-
rpupoBaHHON cpepe paspabotku Keil
mVision2 V2.04. B namsate nporpamm MK
(DD3) nonxHbl 6biTh 3arpyXeHsl Koabl U3
¢aitna Main.hex, B MUKpoCxeMy namsitm
DD2 — u3 ¢avina Eeprom.hex. 310 HyXHO
caenartb C NOMOLLBIO NPOrpamMmaropa ao
yCTAHOBKM MUKPOCXEM B KOHTpOnnep.
0O6a daina NnpunaraioTcs K CraThbe.
3aMkHyTblE MPU 3aKPLITON ABEPU KOH-
TakTbl gatuuka (repkona SF1, cm. puc. 1)
C ee OTKpbIBaHWEM Pa30MKHYTCSs,, B pe-
3ynbTaTe Hero NorvYyeckuii ypoBeHb Ha-

[ 66

ee BxopoB AQ0—A2 —

pPROoB), n BocbMmupaspsgHoro CRC —
KOHTPONBLHOrO LMKAMYECKOrO KOAa, KOTO-
PbiA BBINUCTAIOT NO CNeyuanbHoOMy anro-
PUTMY, YYMUTHIBAIOLLEMY 3HAaYEHUs BCEX
apyrux paspsaos. MpaBuibHoe 3HaveHue
CRC 3anncaHo B K04 NPU €ro U3roTos-
nenvu. NpuHSB OTBET KT0Ya Ha NOAAHHYIO
KomaHgy, nporpamma MK noeTopsiet
BbluMcneHus. Ecnu peaynbrat “cowencs”
KOO, NpoYuTaH NpasuibHO. B NpoTMBHOM
cnydyae nonbiTka NnoBTOPseTCs. Takas npo-
ueaypa no3sonseT NonyYUTL NPaBUIbHLIN
KOO, AaXe NP NNOXOM KOHTaKTe B CHUTHI-
BalOLLEM YCTPOMCTBE.

Mocre ycnelHoro cuMThIBAHUS KOpa
nporpamMma Crvyaert ero ¢ Kogamm BCex
3aperncTPUPOBaHHBIX B CUCTEME KIIO4EN,
xpaHawmmMmca B namstu. OBHapyxus
COBNaeHune, OHa YCTaHaBAMBAET BbICO-
Kve ypoBHU Ha BbiBopax 3 (P1.2) u 23
(P2.2) MK, yem BKJIIOYaET CBET B NPUXO-

1010000. Ucnonbayer-
ca 5 K6aut namsty us
BOCbMMW, UMEIOLLIMXCH B MUKPOCXEME.

JIUTEPATYPA

1. Fonbnuxo A. "UHTENnnexTyanbHbiA" [OM. —
Paguo, 2003, Ne 12, c. 24, 25.

2. CUHIOTKMH A. 3NeKTpOHHbIN 3aMOK Ha
knioyax-"Tabnetkax” iButton. — Paauo, 2001,
Ne 2, ¢. 31—33; Ne 3, ¢. 30, 31.

3. Aonrmi A. MUKpOCXEMbI NAMATU C UKTEP-
devicom I°C. OcoBeHHOCTU U npuMeHeHne. —
Paauo, 2001, Ne 2, c. 24—26; Ne 3, c. 25, 26.

Ot penaxyuu. Dasinel ¢ MPOrpamMmon
MUKDOKOHTDONIEpa U KoAamy, 3anucbisae-
MbIMW B 3HEPTOHE3ABUCHUMYIO NaMSTb, Haxo-
AaTca Ha HawewM FTP-cepsepe no agpecy
<ftp://ftp.radio.ru/pub/2008/01/dom.zip>.

(OxoHyaHue cnenyer)

Penaxtop — A. fonarwii, rpagmxka — A. Lonrvit
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AONONHEHUE K HANEHATAHHOMY

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

PAMO Ne 1, 2008

HATHEHKOB A. ABTOMAaT gns oTKa4-
Ky rpyHTOBBIX Boa. — Papwo, 2006,
Ne 9, c. 42.

NMevarHas nnara.

Jeranu aBroMara MOHTUPYIOT Ha
nnare, YepTex KOTOPOW npeacTaBneH Ha
puc. 1. Ha Hel pa3MeLleHbl BCE 3neMeH-
T, KpOME TpaHcgopmaropa T1, ceeTo-
avopnos HL1, HL2 n cummncTopa VS1. Mnara

200

52

=

obmorke Il T1 HL1 6,

2, ,4Vs1
st

R6
1’ %31 DD1 R4§ Ic4
Ré ifcoo 000 07 1—
oy —o edigge
Doomtosomrd
‘H ‘OSu; ‘B
Puc. 1

paccuuTaHa Ha yCTaHOBKY AMOAHOMO MOCTa
KL407A, pesucropos MJTT, kepamuueckmx
koHpeHcaropoB KM (C1—C4, C8) u okcua-
Hbix cepum TK dupmbl JAMICON (octanb-
Hble). He nokasaHHLIM Ha CxeMe B CTaTbe
koHpeHcatop C9 (KM emkocteio 0,033—
0,068 mMkd) — BNOKMPOBOYHLIA B LIENKU
nuTaHus Mukpocxemel DD1.

EPLLUOB P. KommyTtatop TenedoHHbIX
nunvia. — Paawo, 2005, Ne 9, c. 46, 47.

MeuyarHas nnara.

Yeprex BO3MOXHOrO BapviaHta nevar-
HOW nnartel KOMMYTaropa nokas3aH Ha
puc. 2. Ha He pasmelLeHbl BCe aeTtanu,
kpome ceetoamonoB HL1, HL2, pozeTtku
XS1 n Bunok XP1, XP2. Mnara paccuutaHa
Ha NPYMEHEHUE MUHUATIOPHOrO pene
P3C60, kBapueBoro peaoHaropa MTF38,

pesuctopos MJIT, nonuatuneHtepedra-
narHbiX koHaeHcaTopos K73-17 (C1, C2,
C8—C10, C13), kepamuyeckmx K4-1 (C4,
C5), KM (C6, C12, C14) n okcnaHbIX cepmm
TK ¢pupmbl JAMICON. TpaHaucTop VI1 —
cepum KT3102. Anoa VD4 MOHTUPYIOT A0
yCcTaHoBKM Ha Mecto onrpoHa U1. Flpo-
BOMIOYHbIE NEPEeMbINKM, COeaAUHSAIoLIME
neyaTHble NPOBOAHWKU HA NPOTUBOMNONOX-
HOW CTOPOHE Nnartkl, U3roToBAsIOT U3 TOH-
KOro NPOBOAA B TENIOCTOMNKOM U30NSLUMN U
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BrnavBaloT 40 YCTaHOBKU Ha NraTy MUKpO-
cxem DA1 n DD1. Orpeskamu Takoro xe
npoBoAa COEAMHSIOT (Ha CTOPOHE neyart-
HbIX MPOBOAHUKOB) U BbIBOALI KOHTAKTOB
perne K1 ¢ CoOOTBETCTBYIOLLMMU NIIOLLAaKA-
MU Ha nnate. B agpecax y nuHWi 3nexTpu-

4EeCKOM CBS3M CO crpenkamu umdpon 1 B
NO3ULMOHHBIX 0603HAYEHUSIX KOHTaKTOB
po3eTku XS1 ycnoBHO 0603Ha4YEeH BEPXHUM
(No Cxeme) KOHTaKT, UMPPOr 2 — HUXHUIA.

TKAYYK M. MukpoKoHTponsnepHbiii
Aewndparop KOMaHA KOMNbOTEpa. —
Papuno, 2007, Ne 8, c. 26, 27.

NeuaTtHas nnara.

Ona cbopku ycTpoMcTBA MOXHO UC-
Nnonb30BaTL NEYATHYIO NnaTy, N3roTOBNEH-
Hyl0 N0 4epTexy, M306paxeHHOMY Ha
puc. 3. MnaTta paccumtaHa Ha yCTaHOBKY
KBapLIEBOro Pe30HaTopa B MUHUATIOPHOM
LUMAMHAPUYECKOM KOpNyce, Pe3ucTopoB
MIT, kepamuyeckux koHgeHcaTopoB KM
(C1, C6, C8, C9), okcmaHbix cepum TK
¢vpmbl JAMICON (C4) v K53-1A (ocTans-
Hble). He nokasaHHbIN Ha CXeMe B CraThe
koHgeHcaTtop C10 (KM emkocrtiio 0,033—
0,068 mk®d) — BGNOKMPOBOYHBLIN B LIEMU

| 4 oo0o0 O\Q $
-0 I 1">
a'd
o0
o0
o0 00
00 00
» 0-0-0 S
o 0-0-0
o=
&\? ;:/
wI
AN ?3 ©
34
© ©
700 o oof
HG1
8o o o o o14
9 C10 R8 R9
R12 1:0_”_§ ‘ J
R11 —O‘R13 ° R10
o R7g™
1 o DD1o \)
) o
2 ©
% co2oge 07010 - Cf
© ojfeTe o o olle
El5oC8 oR5 o
© ~——R6
k{g=1-o 050 o o o1
g R418 1 pato2
& |4=1o o
3eto0—"r1——o R2
- o—1r3—o
X(s5<1oC7 RIC5, I c4
%2___ oo 02110"0 c2 ol
Z(3=T1—o oJFe oHFe (5
8ooo0 000001 ojle
DA2 o—o
Puc.3 |[90o0oo0o000018 e

nutaHmMa Mukpocxembl DD1. Mposonouy-
Hble NEPEMBIYKU B MECTE PaCONOXEHUS
mHavkaropa HG1 BnamealoT O yCTaHOBKM
ero Ha nnary.

PenaxTop — B. ®ponos, rpagmka — B. @ponos



NMonesBbie TpaH3uctopbl KM508A

erMHueBue nosieeBble P-kaHanbHbLIE
TPaH3UCTOPbl CPEAHEN MOLLHOCTU C
M30/MPOBaHHLIM 3aTBOPOM 1 oborale-
HueM kaHana KINS508A warotasnueaioT no
3NUTaKCUaNbHO-NNaHapPHON TEXHONOMMKU.
Mprbopk! OCHALLEHBI BCTPOEHHBIM 0bpar-
HOBKJ/IIOYEHHBIM 3ALLUMTHBIM IMOAOM.

TpaH3UCTOpPbl NpegHa3HayYeHbl ONiA
paboTLl B UCTOYHMKAX BTOPUYHOIO 3MeK-
TponutaHua ¢ GecrpaHcdopMaTopHEIM
BXOOOM, B perynsropax, crabunusaropax
M npeobpasoBarensx HaNPsAXeHUs C
MMNyNbCHBIM yNPaB/IEHUEM, B NPUBOAAX
MasiOMOLLHBIX 3nekTpoaBurarTenem v apy-
rov pPagvo3/IEKTPOHHON MPOMBILLIEHHOM
annaparype.

TpaH3ncTopul 0pOpMIEeHsl B Nnact-
maccoBoMm kopnyce KT-26 (TO-92) c
LWTAMNOBAHHBIMU NIYXEHbLIMU BbIBOAAMU.
Yeprex npubopa nokasaH Ha puc. 1.

3apybexHeiit ananor — BSS92.

F5-0,4 3803
L 1
%Y | Mecma '
N { —H— MapKu- I
o ' po8Ku !
N
Iu.; u
3
| —H
R J ] 0,7max 0,5mazﬂ
I t
1,27 1,27 ~
LA KT-26
Puc. 1

OCHOBHbIE TeXHHU4YecKkue
xapaktepucTuku npu To,, o, = 25+10 °C

OCTaTOYHbIN TOK CTOKA, MKA, HE
6ornee, Npy HyNEBOM Hanpsi-
XEHUU 3aTBOP—MUCTOK U
HanpPsAXeHUM CTOK—MCTOK
240B ... ... 1
60B
Tok yTeuyku 3atBopa, MKA, He
6onee, Npu HanpaAXeHUU
3aTBOP—MUCTOK +*20B 1
HYNEeBOM HanpsxeHum
CTOK—MCTOK . . voveeeaanannnn +100
ConpoTvBrneHve OTKPbLITOro
kaHana, Om, He 6onee, npu
TOoKe cToka 150 MA, Hanpsi-
XEHUU 3aTBOP—MUCTOK
10 B, pavrensHOCTU UamMe-
PUTENBHBIX UMMNYNBCOB HE
6onee 300 MKC 1 CKBaXHO-
cTMHEeMeHee 50 . ............... 20
KpyT13aHa BOMLT-aMNepHOM xa-
pakTepucTukm, A/B, He Mme-
Hee, Npu Toke cToka 150 MA,
HaNPsiXeHUM CTOK—MCTOK
10 B, o/MTenbHOCTU usMe-
PUTENBbHBLIX UMNYNLCOB HE
6onee 300 MKC 1 CKBaXHO-
ctmHemMenee 50 ............ .. 0,06
Noporoesoe HanpsxeHue, B,
npu Toke ctoka 1 MA M
COEAVHEHHbIX 3aTBOpE U
cToKe

MocTosHHOE npAMOe Hanps-
XEHVe 3alMTHOro Anoaa,
B, He Gonee, npu TOKE
croka 0,3 A, HyneBoM Ha-
NPs>XeHUU 3aTBOP—MUCTOK,
AWMTENBHOCTM  U3MEpPU-
TeNbHLIX WUMNYNLCOB HE
6onee 300 MKC U CKBaXHO-

ctuHemenee 50 . ... ... ... 1,2
TennoBoe  conpoTuBneHue

KpUcTanai—okpyxawouian

cpena, °C/Br,He 6oree . ........ 125

Emkocte*, nd, He Gonee, npu
HaNpPs)XeHUN CTOK—MUCTOK
25 B, HyneBOM Hanpsixe-

HUM  3aTBOP—MUCTOK WU
yacrore 1 My,
BXOOHAS . . oo ovieeeeeeiaen s 130
BbIXOOHAR .o cvevveennann. 30
NPOXOAHARA ... ..vvieenenan. 15

Bpemsa 3anepxku* BrIOYe-
HUS/BBIKMIIOYEHUS, HC, He
6onee, npu HanpsxeHun
ctok—uncTok 30 B, 3atBOp—
ucrok 10 B, Toke croka
0,25 A, p/mTENBHOCTU U3-
MEPUTENIbHBIX  UMINYNLCOB
He 6onee 1 MKC, CKBaXHO-
cTn He MeHee 50 1 BbIxoa-
HOM CONPOTUB/IEHUU U3ME-
pUTENLHOrO reHeparopa
50 Om

Bpemsa HapacTtaHus/cnapa*,

HC, He Bonee, npu Hanps-
XeHum cTok—uctok 30 B,
3atBOop—ucTok 10 B, TOKE
ctoka 0,25 A, phvrenbHO-
CTU U3MEepUTESbHbIX UM-
nynbcoB He 6onee 1 MKc,
CKBaXHOCTU He MeHee 50 u
BbIXOOHOM COMpPOTUBNEHUU
M3MEPUTENBHOr0 reHepa-
TopaS00M ... .. ... ... 40/55

* CrpapoyHble NapameTpsb.

NpepensHO AONYCTUMBIE 3HAYEHUSE

Haunbonbluee  HanpsixeHue
CTOK—MCTOK, B .. ... ... .. .... 240

Haunbornbwee  HanpsxeHue
3aTBOP—MUCTOK, B ... ... ... ... +20

Hanbonblumii NOCTOAHHBIN TOK
cToKa*, A, Npyv HanpsXXeHUU
3arBop—uctok 10 B v tem-
neparype  OKpyXaloLlen
cpenpl 25 °C

HaunbonbLunii UMNYNbCHBINA TOK
CTOoKa*, A ... ... ..., 0,6

Haubonblumit  NOCTOAHHBIN
NpsSIMON  TOK  3aLLUMTHOrO
avopa*, AL ... 0,15

Hanbonbwmii  MMNynbCHBIN
npsMom Tok guopa*, A ... ...... 0,6

MocTonHHan paccevBaemas
MOLLHOCTL**, BT, npu Tem-
nepatype  okpyxaiowein
cpepbl He 6onee 25°C ............ 1

MakcumanbHaa Temnepartypa
kpuctanna, °C................. 150

Pabounit wHTEepBan Ttemnepa-

TYPbl OKPYXaloLwlen cpeabl,
s -55...+125

* [pwy ycnosmm HENPEBLILLIEHNS P,

** B nHTEpBane teMneparypbl OKpyXaroLesn
cpeabl +25...+125 °C makcumansHo fonycim-
MYIO MOCTOSIHHYIO PacCENBAEMYIO MOLIHOCTb
P e CNEAYET PACCYNTLIBATL M0 POPMYIE

T,

p - _emx _Tow-cp

max ~ ’
R Txp-cp
rae Tm max — MEKCHUMaIbHaRA TeMreparypa Kpu-
cranna; Rr w-cp — TEMN0BOE CONpoTuB/ieHNe
KpHCTa/lI—OKPyXakoLwas cpena.

JonyctumMoe 3HaqeHue CTaTU4ecKoro
noteHumana 100 B B cooreercrBum ¢ OCT
11 073.062. CreneHb xectkocty — |l.

Pexum akcnnyaraumMm n ycnoBus MOH-
Taxa TPaH3UCTOPOB B annapartypy AO0JIX-
Hbl coorBeTcTBOoBaTh OCT 11 336.907.0.
He paspeluaeTtcsa ucnonb3oBaHWe TpaH3u-
CTOPOB NPV NPeAensHOM 3HaYEHUN ABYX U
6onee napameTpoB. He pekomeHpyeTca
3akcnnyatauma npubopos npu paboyem
TOKE, COM3MEPUMOM C HEynpaBisieMbiM
OCTaTO4YHBIM TOKOM BO BCEM Temneparyp-
HOM UHTEpBArne.

JlonycTUMOe 4MCro nepenaek BbIBOAOB
NPU BLINOJHEHUUN MOHTaXHO-COOPOYHBIX
onepauuii — He 6onee Tpex.

Ha puc. 2—14 nomelleHo noapobHoe
rpaduyeckoe NPeacTaB/ieHNEe OCHOBHbIX
XapakTepucTUK rnoneBoro TpaHaucropa
KN508A. 3aBucMMOCTL TOKa ctoka |z ot
HanpsxeHusi CTok—ucTok Ugy npu pas-
NWYHBIX 3HAYEHUSIX HANPSXEHWs1 3aTBOP—
mcrok Uy nokasaHa Ha puc. 2, OT Hanps-
XEHWs1 3aTBOP—MUCTOK Npu ABYX 3Haue-
HUSX TemnepaTypbl kpuctanna T,, — Ha
puc. 3, a TMnoBasi 06nacTb MakCUManb-

I, T T 1 e
MA KI5084A
500 // -
400 ///
Ussy =2087; 48 | 38
300 /// i i
/ t‘l IOOI MKC;
200 7 @>50;,7T
Ton.cn =25 °C. _
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| | I I |

0 1 23456 7 8 9Uy.B

Puc. 2
Ie.[™ Knsosa /
150 I /
Upy = 108; /

12511 < 300 rxc; 77
100}— Q> 50. 7 /’

75 7/

50

Tup = 150 °C—7 f~25°C

L]

00,5 1 1,5 2 2,5 Usy,B

43

JO

HhO8VdUD

AOLOUL UI9

81-88-209 "vaL

N1 olpeidinsuod :mooduoyg
niolpeidliew :uaterd wandy

8002 ‘I 3N oulvd



44

,0®

CNPABOYHbIA INCTOK

Ten. 607-88-18

Mpuem cTraTten: mail@radio.ru
Bonpochbi: consult@radio.ru

PAAVO Ne 1, 2008

I;,MA J SAl T
/50/__k_ KMN508A KN508A ] |
100 025 =]
_~—
0 R v /’
1
ot /‘
Tkp = 25£10°C.
o1, ) 00 U8 003
Puc. 4 050 100 150 200 250 300 I.,MA
Puc.7
RCM: T 17 } —
op HE < 00 kNS08 =
50 (9230 -1 Gr|  Kknso08A y
40 |+ Toxpp =25 °C. 25 —+—+ L
JoH I 1] Usy = 10 B; /
Uy=2261 |/ 3B 2011, =150 MA. —
20 7 48 T 1
10 206 10
0 100 200 300 400 I,,mA //
5L~ .
Puc. 5 7550 25 0 25 50 75 100 Tep,”
Puc. 8
Royl I —
Om (—+ KI1508A
185 L) 14
U.w_’ 1*37/ Rcmopn |
16 ' K15084
15,5 B4 Z [
. 780 Y\ V) 105 . 7
15 08 e // Uy, = 108;
14,5 V2P Pl Ic = 150 MA.
1% y.04 g "
// ¢ 4
13,5 7 7P
3 : 4 /A 158
s A A 1208 0,95 —4
== /
2 ==
1.5 9
"0 100 200 300 400 I, MA 0 15 20 25 30 7;9,,"0
Puc. 6 Puc. 9
HbIX PEXUMOB MPU MOCTOSHHOM TOKe S
CTOKa — Ha puc. 4. U;u;, KIN5084 A
Ha puc. 5 nsobpaxeHs 3aBUCUMOCTU t t >
CONPOTUBNEHNS1 OTKPLITOro KaHana Rgy . Upy = Usy's P
TPaH3UCTOPa OT TOKA CTOKA MpW paanuy- A L= 1MA
HbIX 3HAYEHWSX HaNPSIXEHWs 3aTBOp— 4, J
UCTOK, a Ha puc. 6 — 10 Xxe ans obnactu ’
MUHUMANbHBIX 3HAYEHWIA CONPOTUBNEHMS 1,3
KaHana. XapakTep W3MEHEHUs KPYTWU3HbI
BONLT-aMNepHOI xapakTepuctuku S npu- 14
60pa NPy M3MEHEHUM TOKa CTOKA MNNIO- 45
cTpupyer puc. 7. ' /’
TemniepaTypHasi 3aBUCMMOCTb COMPO- 1,6
TUBNEHMA OTKPLITOrO KaHana npeacraene- e 4

Ha AByms rpacdvkamu: Ha puc. 8 — B
LUMPOKMX NpeAenax u3MeHeHus Temnepa-
Typsl kpucTanna npvbopa, a Ha puc. 9 —
B HOPManuM30BaHHOM BUAE (Kak OTHOLLE-
HWe conpotueBnenus Rcy Npu Tekyllem
3HA4YEHUM TeMnepaTypwl Kpucrtanna K
3TOMY COMPOTUBIIEHUIO NPU HOPMASTLHOM
TemMnepaType) AnNg noCOBLIX 3HAYEHUM
Temnepatypbl. Ha puc. 10 uzobpaxeHa
3aBMCMMOCTb MOPOroBOr0 HaNPSAXEHUs
3aTBOP—MUCTOK Usy nop OT TEMNEpPATYPHI

60 30 0 30 60 90 Typ,C
Puc. 10

Kkpuctanna, Ha puc. 11 — 3aBuCMMOCTb
MaKCUMasbHO AOMYCTUMOro NOCTOSHHOIO
TOKa CTOKa OT TeMnepaTypbl OKpYXatoLlen
cpenpl.

EMKOCTb TpaH3ucTtopa — BXOAHYIO,
BbIXOAHYIO Y NPOXOAHYI0O — NO3BONAIOT
oueHuTb rpapuky Ha puc. 12. Tunosas
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3aBUCUMOCTb MakKCUMasnbHO A0NyCTUMOMN
MOLUHOCTHU P, TPAH3MUCTOPA OT TEMnepa-
Typbl OKpYXalowen cpeapl npeacrasneHa
Ha puc. 13, a NpaAMoro Toka |y, BCTpoeH-
HOroO 3aLMTHOro AMoAa OT HanpsixeHus
CTOK—MWCTOK NPY ABYX 3HAYEHUsIX TEMNe-
paTypbl Kpucranna — Ha puc. 14.

Marepuwan nogroroBun
B. KUCEJIEB
r. Munck, benopyccus

Pegaxtop — J1. Jlomakmr, rpagmka — J1. JloMakvH
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MeTannouckaresnb CO CTPEJSI0OYHON

UHAUKaLUnen

B. COJIOHEHKO, r. leHn4yeck XepcoHckoi obn., YkpanHa

Ha cTpanuyax xypHana yxe paccka3biBasioCb O KPYXKe paano-
koHCcTpyupoBaHus [eHU4YeCKOH CTaHLNY IOHBIX TEXHUKOB (CM. CTaTby
B "Paguno”, 2005, Ne 4, 5; 2007, Ne 2). lNog pykosogcTreom B. Cono-
HEHKO KPYXKOBL{bl N3y4alioT OCHOBbI 3/IEKTPOHUKYN N PaANOTEXHUKM,
KOHCTPYUPYIOT pa3nuyHsie npnbopsl. B npennaraemMosi crarse onu-
caHa elye ofgHa KOHCTPYKLUSl, CO3[aHHasi B 3TOM KpyXKe, — meral-

- JloMCcKaresnb.

Kax npaBuno, MeTarIouCKaTeny KOH-
CTPyMpYIOT yHUBEpPCanbHbIMU. OHK
MOryT obHapyxmBaTb Kak Menkue, Tak u
KPYNHbIE NnpegMeThl. Ha npakTuke nHoraa
BO3HUKAET HEOOXOAUMOCTbL B NOWCKe
MeTalIM4ECKUX NPEAMETOB KpynHee, Ha-
npuMmep, 3akaToOYHOWM KpbilWKW. Paspa-
6OTKOM TaKoro MeTannonckaTens B KpyxX-
K€ B TEYEHUE HECKONbKUX NET 3aHMMaNNCh
6parba IOpnit 1 Bnapummp AHTOH. Ha
OCHOBe Ux paspabotku kpyxkosel, Fletp
Buxnses usrotoeBun merannouckarens,
KOTOPLIY aKTUBHO 3KCryaTupoBsasncs
okono asyx ner. Ha puc. 1 — Tlerp
Buxsines ¢ meTannouckarenem.

Mpepnaraemblii METANIOUCKaTeNb pa-
6oraer no NpuHUMNY “"nepeaaya—npu-
eM”. B kayecTBe nepeparymka npuMeHeH
reHepaTtop € yaapHbIM BO30yXaeHWeM,
NOCTPOEHHLIM Ha OCHOBE HECUMMETPUY-
HOro MynbTMBMGpaTOpa Ha TPaH3UCTopax
pasHoOM NPOBUAMMOCTM, a B Kayecrse
npUeMHNKa — AByxKacKazaHbI yeunurenb
3BYKOBOW 4aCTOTbl C BLINPAMUTENEM WM
CTPENoYHLIM MHAUKATOpPOM. Kak npuem-
Has, TaK 1 NnepepaloLLas aHTeHHbl coaep-
XaT KaTylwky Ha HEeppUTOBOM CTEPXHE U
KOHAEHCATop, KOTopble 06pa3syloT pe3o-
HAHCHBIM KOHTYP, HACTPOEHHbIN Ha 4acTo-
Ty okono 7 k'L,

Ana Toro 4tobbl cuCTEMa U3 Takmx
nepeaaruvka v NpueMHuKa crana meran-
nouckareneMm, HeobxoAUMO WCKIOYUTL
nonajaHve curHana nepejarumka Hanps-
Myl B NpUeMHUK. [03TOMy MX KaTyLLKu
pacnonaralot Tak, 4Tobbl B OTCYTCTBUM
NOCTOPOHHUX METANIMYECKUX NPEAMETOB
CBSA3U MEXAY HUMM NPaKTUYECKU He Bbino.

Kak n3BecTHO, MHOYKTMBHAsA CBA3b MEXAY
KaTyllkaMu MUHMManbHa, KOraa ux ocu
nepneHankynapHel. Ecnv katylwkm nepe-
faryvka M NpUMEeMHUKA pPacnonoXuTb
MMEHHO TakK, TO CWUrHan nepeaarynka
NPUEMHUK NPUHMMAaTb NPaKTUHECKU He
Oynert. Mpu nosenenvn nobnmsocTn ot
3To cbanaHCUMPOBaHHOM CUCTEMBI Me-
TaMMHYECKOro NpeaMeTa B HEM Mo, Aen-
CTBUEM MEPEMEHHOrO MarHUTHOrO Noss

- Puc. 1

nepepanowWwen KaTylku BO3HMKAIOT Tak
Ha3blBaEMbl€ BUXPEBLIE TOKM U, Kak cnes-
cTeue, CoOCTBEHHOE MarHUTHOe norne,
KOTOPOE HAaBOAMUT B NPUEMHOIN KaTyluke
nepemenxyto 3C. .

YpoBeHb CUrHana, NPUHSTOro Nprem-
HWUKOM, MHAMLMPYET CTPENoYHLIN NPUGop.
MokasaHus npubopa 3aBUCST OT pasme-
POB NpeAMETa, PacCTOfHWUA 40 Hero, a
Takxe OT PacnofioXeHUs B 3eMrie.

TexHnyeckme xapakrepmcTukun

MeTannoucKarens
Pabouasivacrora, Kl ............... 7
my6uHa obHapyxeHus:

3aKaTOYHOM KPbILLKN, CM . . . .. 20...25

XENesHoro unu anioMu-
HUEBOro nncra pasmepa-
My 200x300 MM, CM .. .. ... .. 60...65
XENe3Horo nmcra pasme-
pamu 400x400x1 MM, CM . . . .. 80...90
KPbILLKM KaHANIN3aLUMOHHO-
rOJIOKa, CM . . ... ooeenn.. 110...120

MNMepepatumnk

Cxema nepeparuyvka nokasaHa Ha
puc. 2. Koporkve MMnNynbChl, Buipaba-

WA1Y

’_/Y\__,

L1 L2
C1 0,01 mk SA1 “Brn

1 .
_h
C2 0,68 mk
] 1

f GB1 |-
C3 0,1 MK 25B =
/ VT2
“l3gk KT1815B KT837Y

Puc. 2
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TbIBAEMbIE HECUMMETPUYHBLIM MYNILTUBU-
6paropom, cobpaHHOM Ha TpaH3UCTOpax
VT1, VT2, yepes kaTywky cBs3u L2 BO3-
6yxpaloT cuHycouganbHole konebaHus
Ha pPe30HaHCHOM YacToTe KoHTypa L1C1.

MpuemHuk

Cxema npuvemMHuka nokasaHa Ha
puc. 3. MNepemeHHOe MarHuTHoe none
nepegarynka HaBoAMT B METaNNIMYECKOM
npeaMeTe MNepeMEHHbIN TOK, KOTOPbLIN
BO3AENCTBYET Ha KonebarenbHbli KOHTYP
L1C1 npuemHuka, B pesynbrate yero B
HEM BO3HUKAET 3NEKTPUYECKUW TOK
yactorom okono 7 klu. C kaTyluky cBs3u
L2 yepe3 pasznenurenbHbil KOHOEHCATOP
C2 curHan nocTynaet Ha BXO[ nepBoro
Kackapa yCUnurens, BbiNOAHEHHOrO Ha
TpaHauctope VT1. YcuneHHbI curHan c
BbIXOZla NEPBOro kackaaa nofaercs yepes
pasgenuTtenbHbll koHgeHcaTtop C4 Ha
BXOA, BTOPOro Kackapa, cobpaHHOro Ha
TpaHaucrope VT2, a nocne ycunenus no-
CTynaeT Ha BbINPSIMUTENb, NOCTPOEHHDIN
Nno CxeMe YABOEHUS HanNpsXeHuUs W
cobpaHHbit Ha anogax VD1, VD2. Bhi-
NPAMAIEHHOE HanNpsXeHWe CrnaxvBaeT

MEeTOoAOM npope3aHus B ¢Gonbre U3onu-
PYIOLLMX AOPOXKEK.

Yeprex neyaTHON nnartbl nepeaariun-
Ka nokasaH Ha puc. 4, a NpYeMHuKa —
Ha puc. 5. Nnartbl paccunTaHbl Ha ycTa-
HOBKY pe3uctopoB MJIT MOLWHOCTBIO
0,125 wnn 0,25 Bt. KoHpeHcatop C3
npvemMHuka — K10-7B, okcupgHble KOH-
[EHCaTOPbl — UMNOPTHLIE, OCTAIbHBLIE —
K73-17. KOHTypHble KOHAEHCATOpPbI
npuemMHuka n nepegarumvka — KCO, wmx
pa3MeLLalnT HenocpeacTBEHHO Ha Kap-
Kacax KOHTYPHbIX KaTywek. MoMmmMo yka-
3aHHBbIX Ha CxXeMe rnepeparyvka TpaH3n-
ctopoB KT8156 v KT837Y, MOXHO npu-
MEHUTb TPaH3UCTOPBI 3TUX Cepun C
N06bIM 6yKBEHHBIM MHAEKCOM, a B NPUEM-
Huke — TpaHaucTopbl KT315 c nobbim
6ykBEHHbIM MHAEKcOM mnn KT3102A—
KT3102B. Muxpoamnepmerp PA1 —
M4761 (MarHUTO(OHHBIN CTPENOYHBLIN
MHAUKATOP), HO MOXHO WUCNONbL30BaTb
nobou apyrom ¢ TOKOM NOSTHOrO OTKIOHE-
Hua 200...300 MkA. Bouiknovateny nuta-
Hus — niobbie manorabaputHble. Uc-
TOYHUKOM MUTaHUS nepeparTymka cnyxar
nBa akkymynsitopa [1-0,26 vnm gga ranb-
BaHWYECKUX 3NemMeHTa Tunopasmepa AA

o .

100 Mk X T
C5 x16 B SA1
\f/ 0.1 MK VD2 [19B "Bkn."
WA1 ] N .
It =
+| PA1 T+GB1
L1 L2 VD1 £ C8 —— 1
A9 T 20 Mk x 1 8
x6,3B T—
C1 0,01 Mk | !
Puc. 3

koHaeHcartop C6, a cTpenoyHbli npubop —
MukpoamnepmeTp PA1 — ¢pukcupyer 3Ha-
YeHUE BbLINPAMAEHHOro Toka. [lna noBbi-
weHus ctabunbHOCTU PaboThl NPUEMHMKA
B o6a kackaza BBeAeHa OTpuuatesibHas
obpaTtHas CBS3b NO NOCTOAHHOMY Hanps-
XEHUIO BknloYeHueMm peancrtopa Ri1
MEXy KONNeKropom v 6asom TpaH3UCTo-
pa VT1 v pesnctopa R3 Mexay KOnnekTo-
pom n 6azomn VT2. Kpome TOro, BBegeHve
B MNEPBbliA Kackaj 4acToTo3aBUCHMMOWN
oTpuuaTenbHo 06paTHOM CBS3M NO nepe-
MEHHOMY HanpsXeHuWo Yyepe3 KOoHAeHca-
Top C3 obecne4yvBaeT CHUXEHUE ycune-
HMA Ha YactoTtax Bblwe 7 kl'u. KonaeH-
catop C7 — 6n0KMPOBOYHBIIA, OH NOBLILLA-
€T YCTONYNBOCTL paboThl NPUEMHMKA Npy
yBENNYEHUU BHYTPEHHEr0 CONpPOTUBAE-
Hua Garapey nNUTaHua NO Mepe ee pas-
pAOKU.

HeTtanu U KOHCTPYKUUS

JeTtanu nepepaTtuvka U npueMHUKa
pasmeLLeHbl Ha neYaTHbIX nnarax, KoTo-
Pbi€ M3roTOBAEHLI M3 OLHOCTOPOHHE
GOnLrMpoBaHHOro  CreknoTekcTonura

vnu AAA, a npuemHuka — 6GaTapeu
"KpoHa", "KopyHg", 6F22.

KOHTypHbIE KaTylWKWM NpUeMHuka u
nepegaryvka UMeKT OAUHAKOBYIK KOH-
CTPyKuMio. Ux ocHOBa — ¢eppUTOBLIN
crepxeHb anametpoM 10 n anuHon 200 MM
mapku 400HH BMecTe ¢ NONMMCTUPONOBLI-
MU Kapkacamu st KaTylek, ucnonbaye-
MBI B NEPEHOCHLIX NPUEMHUKaX B Kaue-
CTBE aHTEHHbl CPEAHUX U OJUHHBIX BOSH.
MarotaBnuBatoT kaTywwkm Tak. C kapkaca
cHUMaIOT crapeit nposog. C Topuos K
Kapkacy npuKneMBaloT paCTBOPUTENEM
mapku P-647 unu P-650 nonuctvponoBble
LEYKM B BUAE YrONKOB C OTBEPCTUAMMU 151
depputToBOro crepxHs. LLieykn ogHoBpe-
MEHHO BLINOAHAT (YHKUUIO CTOEK, C
NnOMOLLBIO KOTOPbIX KPENUTCH KaTyluka.
JNA KOHTYPHBIX KaTylweK npueMHuka U
nepeaaTyvka Ha Kapkacbl HaMaTLIBaKOT MO
600 BuTkOB NpoBopa M3B-2 anamerpom
0,14...0,16 mMm. WX zawmwalor mnsons-
LMOHHOMN NEHTON, NoBepx KOTOPOi Hama-
TeiBaloT nposon M3B-2 puamerpom
0,25...0,3 MM, ons kaTylwKkn CBA3U nepe-
parynka — 20 BUTKOB, a npueMHuka — 60.
Mo 3aBepLueHUM HAMOTKU NPOBOA, TAKXE
3aMLLAIOT N3ONSLMOHHON NEHTOMN.

B kayectBe KOPNycOB NpuveMHuKa U
nepefarymka UCnonbL30BaHbl NOANCTUPO-
noBble KOPOBKM, MX pasMepbl HE KpUTUY-
Hbl. TaM yCTaHOBNEHbI NeyaTHbIE NMnatbl,
6aTtapen nutaHus, a Ha GOKOBOW CTEHKe
3aKpEeNieHbl  BbIKAOYATENN  NUTaHUS.
CToikN Ans neyaTtHbiX nnat, OTCeku Ans
Garapeu NUTaHWS U3roTOBNEHBI U3 NOJIUC-
TMPONa U NPUKIEEHb! K KOPrycam pacT-
Boputenem mapok P-647, P-650.

HanaxuBaHve nepeparynka HaumHaloT
C npoBepku notpebnAemMoro Toka, OH
nonmxeH 6biTk B npegenax 12...15 MA, ero
yCcTaHaBnmealT noabopom peaucropa

8 8
Y 60
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]
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=T a Do
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R1. Bo Bpems paboTbl nepeparyvka
MOXET NPOCNYLMBATLCA Cnabblil CBUCT,
n3pnaBaeMblt GEPPUTOBLIM MarHUTONPO-
BOAOM, HTO CBMAETENLCTBYET 06 Ucnpas-
HOCTK nepepatuvka. MepemeHHoe Hanps-
XeHue Ha konebaTenbHOM KOHType nepe-
[aryuvka, namepeHHoe npubopom T/1-4, —
okono 50B. Katywka nepepaTtymka
OOMXHA HaxXOAUTBCA TOYHO Ha cepeaviHe
beppUTOBOro CTEPXKHA.

KOHAEHCaTop eMKocTeio okono 1000 nd.
Ecnu nokazaHua uHaukaropa yBenuyarcs
M KaTyllka OKaXeTCs He Ha cepeauvHe
CTEPXHS, TO, YMEHbLUAs EMKOCTb A0NOA-
HUTENBHOIO KOHAeHcaTopa, AobusaloTcs
MaKCMManksHOro 3HauyeHUsi MoKasaHui
MHAMKATOpa NPY NONOXEHUM KaTyLKn Ha
cepeguHe GeppuToOBOro crepxHs. Mpu
NPaBUfibHOM HanaxvBaHWU PaACCTOAHUE
Mexzy KaTytukamu nepeaarymka v npuem-

500...600

KpenaT K 6pycy twypynaMm Ha pacCTORHUM
5..10 cm ot kaTywek. BeiBoabl KaTytuex
CBA3W NPUEMHMKA U nepepatuyvka, nay-
wMe K kopnycam, HeobxoavMO CBUTb B
napy. Katywky 1 npuemHuka npukneu-
BaloT K nnardopme 2 13 nonmucTupona, a
fanee — K TopLy Hecylero 6pyca 4 passe-
AEHHbIM B pacTBOpUTEne [0 rycToThl CMEe-
TaHbl NOMCTUPONOM, KOTOPHIA XOPOLUO
KJIEUT KaK APEBECKHY, TaK U NiacTMaccy.
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Jna HacTpoOMKM NpuUeMHUKa NeBbIM NO
cxeme BbiBOA koHaeHcaTopa C2 Bpemeh-
HO NPOBOMOYHOM NEPEMBIYKOIN COEANHAIOT
¢ 06wumM npoBogom. Noabopom pesucro-
pa R1 B nepsom kackage n R3 Bo BTopom
yCTaHaBANBaOT COOTBETCTBEHHO Ha KOn-
nekTopax TpaH3ncTopos VT1 n VT2 Hanps-
XEHUe, PaBHOE MOJNOBUHE HANPAXEHWUs
nuTaHus. Mocne 3TOro nepemblyky yaa-
NAIT U BKAIOYAKOT NUTaHWe NPUEMHUKA.
MonHecs k ero kaTyluke BKIIKOYEHHLIM B
ceTb nasfbHUK Ha PacCTOSHUE OKOSO
5 cM, HabnopalT OTKIOHEHWE CTpenku
vHguKaTopa NpueMHuUKa — 3TO noA-
TBEpxaaeT ero paborocnocobHOCTL.
MprveMHUK 1 nepeparyvk pPasHOCAT Ha
paccTosHue npubnnanTenbHoO 2 M, nNpu
3TOM MX KaTyLIKM pacnonaraloT Ha OQHOM
ocu. Habniopas OTKNOHEHWE CTPenku
MRAVKaTOpa NPUMEMHUKA, yaansaioT ero Ha
paccTosHue, NPy KOTOPOM CTpenKa UHAU-
Karopa yCTaHOBWUTCS Ha CepevHe LwKanbl.
Tenepb HEOGXOAMMO TOYHO HACTPOUTHL
KOHTYp NMpUEMHMKA Ha 4acToTy nepepar-
yuka. fMepemewan ¢heppuToBLIA CTEP-
XEHb KaTylKy NPUEMHYKA, HaxOAAT Nono-
XEHWe MaKCUManbHOrO  OTKAOHEHUs
CTpesikv UHAMKaTopa.

Ecnu crpenka uHgmkatopa Makcu-
ManbHO OTKMOHHAETCH, KOoraa KaTylika
CABMHYTA OT LeHTpa GpePPUTOBOro CTEPX-
HA NOYTM K Kpaw, 3TO O03Hauaer, 4To
€eMKOCTb KoHgeHcatopa C1 6onbLue, yem
Heobxoammo. Mopbopom koHaeHcaTopa
C1 pobuBaiorcs, 4T06bl MakCUManbHbie
nokasaHus nHamkaropa 6binm npu pacno-
NOXEHUM KaTyLUKM Ha cepeauHe ¢pepputo-
BOro CTepxHs. ECnn eMKoCTb KOoHAEHCa-
Topa C1 paBHa unv MeHblue HEOBX0AUMO-
ro 3HauYeHus, TO MakCUMyM noKasaHui
vHaukatopa 6yner nNpu pPacnonoxeHuu
KaTyLLKU Ha cepeavHe CTepxkHsA. B arom
cnyyae HeobxoAMMO napannenbHO KOH-
peHcatopy C1 nogkniouutb euwe oauH

HUKa U NONMOXEHWU CTPENKM UHAuKatopa
Ha cepeavHe LiKanbl COCTaBUT NPUMEPHO
4,5 M. Mocne 3Toro KaTywku HeobxoauMo
NPOYHO 3aPUKCUPOBATL HA CTEpXHsX. B
aBTOPCKOM BapuaHTe 3TO CAenaHo € no-
MOLBIO PE3VHKU AN\ Pe3MHOMOTOPOB. B
Kapkac KaTylKu BOEBaeTCs pe3vHka u
pacTarmBaeTcs. YcraHoBuB ¢$heppuUTOBLIA
CTEPXEHb B KaTYLUKY, OTNYCKalOT PE3UNHKY.
CxunmascCb, OHa NPOYHO €ro GpUKCUPYET.

Jlo c6opku y3n0B B €ANHYIO KOHCTPYK-
Um0 HeoOX0AMMO YTOYHWUTL PacCTOsHME
Mexay KaTylkaMy npueMHukKa v nepe-
[artyvka, pa3MecTvB UX Ha AEPEBSHHOM
CTOne, He COAEPXalEM METaNINYECKUX
311EMEHTOB KOHCTPYKUMN. KaTyliky nepe-
[artyvka pacnonaralor nepneHouKkynsipHo
KaTylke npUEMHMKA Ha pPacCTOsiHUMU
55...60 cm. Mepemelyas kaTyliky nepe-
paruvka, pobuBalTCs MUHMMAaNbHOro
nokasaHus CTPESIOYHOro MHAuKaTopa
NPUEMHUKA, 4TO COOTBETCTBYET MaKCu-
ManbHOW 4YyBCTBUTENBHOCTU METannouc-
katens. MNogHocs MeTannAuyeckylo nna-
cTuHy pasmepamu 200x300 MM nepneH-
OVKYNAPHO CTEPXHIO KaTyLUKU NPUEeMHU-
Ka, HabnioaaeM 3a Nnoka3aHUAMU MHAMKA-
Topa. Crpenka oonxHa pearmpoBartb Ha
MeTasnn C paccTosHUa He MeHblue 60 cm.
B merannouckarensx, noCTPOEHHbIX B
KPYXKe, €ro MakCUManbHasa 4yBCTBUTEb-
HOCTb Nony4anacb NPy PacnonoXeHuu
KaTytuek Ha paccrosHum 50...55 cm, HO B
3TOM cnyyae notpebyerca 6onee kponoT-
nvBas HAaCTPOMKa.

Cbopka

KoHCTpykuus meTannouckatens B
yNpOLLIEHHOM BUAE nokasaHa Ha pmc. 6.
Bce ero yanbl ycTaHaBnMBalOT Ha HECYLLMI
6pyC 4, KOTOPLIM U3rOTaBANBAIOT U3 Ape-
BECUHbI U O/19 3almThl OT BAarv NOKpbl-
BaloT nakoM. MpremMHuk 3 1 nepepaTink 5

[Ons NoBbILWEHMA TOYHOCTU HACTPONKU
MeTannouckarens Ha MakCUMasnbHylo YyB-
CTBUTENBHOCTL KaTyllka nepegatuvka 8
yCTaHOBfieHa Ha nnat¢opMy 7, ogHa n3
y3KUX CTOPOH KOTOPOM KPenutcsi Heno-
ABWXHO C MOMOLLbIO LWypyna yepes npo-
Knapky 6 k Hecywemy 6pycy 4. Nnardop-
My MOXHO WU3rOTOBUTb M3 CTEKIOTEKC-
TOAUTA UNU reTuHakca TONMWUHOM 4 MM.
Ha npoTMBONONOXHOMU CTOPOHE nnaTdop-
Mbl CBEpnaT OTBEPCTUE [MaMeTPOM
2,5 MM 1 Hape3aloT pe3bby M3. CoocHo ¢
HuM B 6pyce 4 nenaloT OTBEPCTUE Aname-
TPOM 5 MM. PerynupoBOYHBIN BUHT Brina-
BNSAIOT B naactukoBylo pydky 11. Lanba
10 nusroroeBneHa ua reruHakca. KoHuuec-
Kas npyxuHa 9 B3siTa OT kKonnayka naHenu
pagmonamnb.

Mocne c6Opky BKNKOHAIOT NPUEMHMK,
nepeaaTyvKk U C NOMOLLBIO perynanpoBoy-
HOro BMHTa AOOMBAIOTCA MUHUMANbHbIX
noKasaHui CTPENOYHOro MHAuKaTopa
npuemHuka. Ecnn mmHumanbHoe 3Haye-
HUe nokasaHun uHavkaropa Gyaer po-
CTUIHYTO B OAHOM M3 KpanHUX NONOXEHUIN
PErynupoBO4HOr0 BUHTA, TO noabupaior
TonwmHy npoknaaku 6 (3 nioboro usons-
LMOHHOro Marepuwana) rtak, 4Tob6bl OHO
COOTBETCTBOBANIO CPEAHEMY NOMOXEHUIO
BuHTa. Mocne perynvpoBkKM MeTannouc-
Karens KaTylKu 3aKpbiBalOT NnacTMacco-
BbIMM KOfiNakaMm 15 3aLUmMThl X OT Mexa-
HUYECKUX NOBPEXOEHUN.

Mepen NoOUCKOM C NMOMOLUBLIO perynuv-
POBOYHOr0 BUHTA YCTAHABNAMBAIOT MUHU-
ManbHoe, 6nu3koe K Hynlo, nokasaHve
cTpenoyHoro npubopa. Merannoucka-
TeNb Ha pPEeMewkKe ONyCKaloT BHU3 Ha
BLITAHYTYIO PYKY U, NepemMeLLas ero Baob
3eMAn, UWLYT METaNnANYeCckne npeaMeTol,
OPUEHTUPYACH Ha NOKa3aHUS CTPENnOYHO-
ro vHguKaropa.

Pepaktop — H. Hevaesa, rpa¢mka — H. Hevaesa,
¢oro — asTOpa
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Mukpockon 6e3 NIuH3

C. J1IYLLKOBCKWH, r. Mocksa

3a cBoto no4tn 300-neTHIo0 Mnc-
TOPUIO Pa3BUTUS MUKPOCKON
cTan, HaBepHoe, OAHUM U3 CaMbIX
MacCOBbIX ONTU4ECKUX NPUBOpPOB.,
WMNPOKO UCNONb3YEMBIM BO BCEX
obnactax u4enoBevyeckow pes-
TenbHOCTU. OCO0BEeHHO TPYyAHO
nepeoLeHnTL ero posnb B 0byye-
HUU WKONBHUKOB, NO3HAKLINX
OKPYXalowWmnin MUKPOMUP CBOUMU
rnazamu.

OTnnuuTensHoM 0CO6EHHOCTBIO
npensiaraemMoro MMKpoOcKona siB-
nseTca "HecTaHgapTHOE™ UCNOfib-
30BaHune 06bIvHOM Web-kamepbi.
MpuHuMN pencrTBus COCTOUT B
HenocpencTBEHHOW pPerncrpaumm
npoekuun muccnegyemblx obwek-
TOB Ha noBepxHocTb M3C maTpu-
Ukl NPy OCBEeLWEeHUn ux napan-
nenbHbIM Ny4ykoM ceeta. lMony-
yeHHoe M30bpaxeHue BbLIBOOUTCS
Ha MoHutop MNK.

Mo cpaBHEHUIO C O6bLIYHBIM
MWKPOCKOMNOM B npeanaraeMon
KOHCTPYKLMM OTCYTCTBYET OnTu-
yeckas CUCTEMA, COCTOSLLAA U3
NUH3, a paspeleHue onpege-
naerca paamepamu nukcens N3C
MaTpuubl M MOXET [oCTUratb
eaNHUL, MUKPOH. BHewHun Bupg
MUKPOCKONa nokasaH Ha puc. 1
v puc. 2. B kavecree Web-kame-
pel UCNONB30OBAaHa  MoAenb
"Wcam 300A" ¢pupmbl Mustek,
umetoLLan upeTtHyto N3C maTpuuy
pa3peweHueMm 640x480 nukce-
new. 3nektpoHHaa nnata ¢ N3C
martpuuen (puc. 3) 4eMOHTUPO-
BaHa M3 Koprnyca WM nocne He-
6onbwoi popabotkmu yctaHoBne-
Ha B LEHTpe CBEeTOHenpoHuuae-
MOro KOpryca C OTKpbIBaIOLLenCs
Kpbiwkon. JopaboTtka nnatel
coctrosana B nepenavke USB-
pasbema C uenbio obecneyeHus
BO3MOXHOCTU YCTaHOBKW A0ONOA-
HUTENBHOrO 3aWMTHOro CTekna
Ha noBepxHocTb M3C mMaTpuubl n
repMeTmnaaumm NOBEPXHOCTH
nnarbl.

B kpbilwke kopnyca caenaHo
CKBO3HOE OTBEPCTUE, B LIEHTPE
KOTOPOro ycraHosneH 6nok ua
TPEX CBETOAMOAO0B PA3HOro LiBETA
CBeYeHUsA (KpacHbIW, 3eneHbii,
CUHUI), SBNSIOWUNCS UCTOYHU-
koM cBeTa. Bnok ceetoanonos, B
CBOIO O4yepenb, 3aKpbIT CBETOHEe-
NPOHULLAEMEIM KOXYXOM. YaaneH-
HOE pPacnonoXeHWe CBETOAUOAOB
OT NOBEPXHOCTU MaTPULIbl NO3BO-
naer cpopmupoBatb npubnnau-
TenbHO nNapannenbHbi  Ny4yoK
ceeTta Ha 06bekre u3MepeHus.

Puc. 1

Puc. 2

N3C matpuua coeamHeHa ¢ MK c
nomouwblo USB kabensa. MporpammHoe
obecneuyeHve — wraTHoOe, BXOASLLEE B
KOMMNNeKT noctaskn Web-kamepbi.
Mukpockon obecneunBaeT yBenuye-
Hue usobpaxeHua B 50...100 pas,
npy  ONTUHECKOM paspeLleHum
okono 10 MkMm ¢ yacToTon 06HOB-
nenusa nsobpaxerun 15 Ny.

KoHCTpykuma Mukpockona no-

Ka3aHa Ha pmuc. 4 (6e3 cobniope-
« Hua macwraba).

Ha BxogHoe okHo M3C matpu-
ubl 7 ANs €€ 3alWmTbl OT MEXaHu-
YeCKMX NOBPEeXAeHUM yCcTaHOB-
NEHO KBapLEBOE 3aLMTHOE CTeK-
no 6 pasmepamm 1x15x15 mm.
Bawmra 3NeKTPOHHOU nnatbl OT
XUAKOCTEN U MEXAHUYECKUX No-
BpexaeHun obecneuynBaeTcsa
repMeTr3aumein ee noBepPxXHOCTU
CUNMKOHOBBIM repMeTUKom 8.
UccnepyemMuln 06bekTr 5 pas-
MEeLalT Ha NOBEPXHOCTU 3a-
wmTHOro crekna 6. OcBeTuTeNb-
Hble CBETOAMOAbI 2 YyCTaHOBJEHDI
B LIEHTPE OTBEPCTUS KPbILWKK 4 M
CHapyXu 3aKpbiTbl CBETOHENpPO-
HULAEMBIM MNIaCTMacCOBbIM KO-
xyxoM 3. PaccTosiHne mexay mc-
cnegyeMblM 06BEKTOM U 6NOKOM
CBETOAUOLAOB COCTaBNAET MNpu-
MepHo 50...60 mm.

MuraHve OCBETUTENBHLIX CBE-
ToomMopnoB (pmc. 5) ocyuwecTs-

~ nsercsa ot Gatapeu 12 mn3 Tpex
nocneaoBarenbHO COeAMHEHHbIX
ranbBaHU4YECKNUX 3JIEMEHTOB Ha-
npsxeHnem 4,5 B. BxnioyeHue
NUTaHUs OCYLLECTBNSIOT BbIKOYa-
Tenem SA1, ceetoguon HL1 (1 Ha
puc. 4) — MHAUKATOPHBIN, Pacno-
NOXEH Ha 3alMTHOM KOXyXe W
CUTHANM3MPYET O HaNn4YUU NUTal-
wero HanpsxeHus. BxnioseHue
OCBETUTENbHbIX CBETOANOAO0B
EL1—EL3 » TeM camMbiM BbI6Op
LBETA OCBELUEHUNA OCYLLECTBNRIOT

Puc. 3

Sass »»

BblkflouaTtenamMu SA2—SA4 (13),
pPacnonoxXeHHeiIMM Ha BGOKOBOM
cTeHke kopnyca 11.

Peaucropbl R1, R3—R5 — Toko-
orpaHuuuvBalowme. Peauncrop R2
(14) npenHasHaveH pns perynu-
POBKU SIPKOCTU CBEYEHUS CBETO-
avopos EL1—EL3, oH ycraHoBneH
Ha 3aaHen cTeHke kopnyca. B
YyCTPOMCTBE NPUMEHEHBbI NOCTOSH-
Hble peauctopbl C2-23, MNT, nepe-
MeHHbI — CMO, CM4-1. Boiknio-
yatenb nutaHua SA1 — MT1, Bbl-
Kknoyarenu SA2—SA4 — KHOMOY-
Hble SPA-101, SPA-102, ceeToau-
oa AN1I3076M MOXHO 3aMeHUTb Ha
KUMO24A-K.

Nockonbky BUAMMBbIE Pa3Mepbl
BbIBOAVMBIX M300paxeHni 3aBu-
CAT OT XapakTepucTuk UCNOosb-
3yemMou BUgeokapTul U pasMepoB
MOHUTOpPa, MUKpOckon Tpebyer




1 kanmbpoBku. OHa 3aknio-
yaeTcs B perucrpauuu

2 TecT-obbekta (npospay-
Hasi WKOMbHAsA JIMHENKA),
pa3Mepbl KOTOPOro wu3Be-

4 CTHel (puc. 6). U3amepsns
paccTosiHMe Mexay LTpu-

XaMWU fIMHEWKU Ha 3KpaHe

5 MOHMTOpA@ U COOTHECH UX C
WCTUHHBIM pa3Mepom,

6 MOXHO OnpegenuTb Mac-
7 wtab naobpaxeHuns (yBe-
8
9

N

nvyenus). B paHHOM cny-
4Yae 1 MM 3KpaHa MOHWTO-
pa coorBetcTByeT 20 MKM
“3MepseMoro obbekTa.

10
C nomMoLLbi0 MUKPOCKO-
1 na MOXHo Habnoaate pas-
NUYHbIE SBNEHWUS U u3Me-
12 psiTL 06bekTH. Ha pme. 7

AT Y

nokasaHo wu3obpaxeHue
nasepHon nepdopaumm
13 AEHEXHOM Kyniopkl 40CTO-
nHctTeom B 500 py6. Cpen-
HUWA gnameTp OTBepCTUin —
100 MKkM, BugeH pasbpoc
oteepcTui no ¢opme. Ha
puc. 8 npeacrasneHo u3o-
BpaxeHre Macku LBETHOTO
kuHeckona Gupmel Hitachi.
OvameTp oOTBEpPCTUM CO-
ctaBnsieT okono 200 MkM.
B kauyectBe npumepoB
6uonornyeckmx o6beKTOB

7
%
7
%
%
_
.
_
%
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M
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Puc. 4

T*GB1 BbIOpaHbl nayyqok, ero nan-

i " CTh" Ka W YChl; OHU NoKa3aHbl Ha

_j__4’58 AN3O7EM Fprocr puc. 9 u puc. 10 coort-

T OR1 SA4 R3 BETCTBEHHO (AMameTp yca

"KpacHein" /;4 200 cocTaBnsieT okono 40 MkMm),

< 3 ] BONOC aBToOpa (anameTp —

SA2 EL1 ARL-5373URC 80 MkM) — Ha pwme. 11,

“BeneHuH" S 56‘0 yewys puibbl — Ha puc. 12,

f J\ ~ WutepecHo  Habniopatb

npoLieccH pacTBOPEHUS Be-

sa3 L2 ARLSSISLGC wecrts B Boge. B kavecTse

"CuHUIA" /? 100 npvMepa npvBeseHbl Mpo-

— @ =+ LIECCHI PacTBOPEHMs COnM M

EL3 ARL-5313UBC caxapa. Ha pwme. 13,a u

Puc. 5 Puc. 7 puc. 14,a nokasaHs 4acTu
Puc. 6 Puc. 8
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Puc. 9

Puc. 10

a)

Puc. 13

a)

Puc. 14

Libl CyXOl CONU U KPUCTaINbI Caxapa CooT-
BETCTBEHHO, a Ha puc. 13,6 v puc. 14,6 —
npoLecc Ux pacTeopeHus B Boae. XopoLuo
BUAHbI 30HbI NOBLILLIEHHOM KOHLEHTpaumum

Puc. 11

|Puc. 12’

6)

6)

BewecTsB 1 3¢dekTsl POKyCUPOBKU CBETA
B LiIeHTpax pacTBOPEHUs.

Pepnaxtop — H. Hevaesa, rpagpmka — H. Hevaesa,
CKPMHLUOTH — aaropa

Cxema WIrPOBOro YCTPOWCTBA Nnoka3aHa
Ha pmuc. 1. Ha norvyeckvx anemeH-
tax DD1.1, DD1.2 co6paH rexHepartop
NPAMOYroNbHLIX WMMIYNbCOB, 4acToOTy
KOTOPOro MOXHO perynupoBaTtb nepe-
MeHHbIM pe3ncTopom R1. Boiklouatenem
SA1 ynpaenserca pa6ota redeparopa,
Npy 3amblkaHUM €ro KOHTaKTOB reHepa-
Top He paboraer. Mukpocxema DD2 —
[BOUYHO-AECATUYHLIN CHETYMK C aewmnd-
paTopoM s ynpaBneHusi CEMU3NEMEHT-
HbiM CBETOAMOAHBIM MHAMKaTopom. Ha
ceetoanoaax HL1—HL7 BeinonHeH nep-
Bblli MHAMKATOP, KOTOpPbI COeauHeH C
BbIXOAAMKU cveTuuka-pewmndparopa DD2
4yepes TOKOOrpaHu4MBaloLWmMe pe3ncTops!
R5—R11. BTopoit ceMU3aneMeHTHLIA WH-
avkatop cobpaH Ha ceBeroguopax HL8—
HL14 » coeavHeH C nepsbiM C NOMOLLLIO
npoBogos, Bunok XP1—XP7 u po3etok
XS1—XS87. Ecnu coeguHeHVe BLITONHEHO
TaK, Kak rnokasaHo Ha Cxeme, NnokasaHus
vHaukaTopoB 6yayT OAVHAKOBBLIMU.
KHonka SB1 "C6poc” npeaHa3HaqseHa pns
o6HyneHusa cyeTyuKa-gewmndpartopa
bD2.

Bce pervanu, kpome nepemMeHHOro
pe3ucTtopa R1 n Bunok XP1—XP7, MOHTK-
PYIOT Ha NeYaTHOW nnare u3 OAHOCTOPOH-
He PONbrMpoOBaHHOrO CTEKIOTEKCTONUTa
TonwmHoin 1...1,5 MM, vepTex KoTopou
nokasaH Ha puc. 2. lNocTosHHbIe peau-
ctopbl — MIT, C2-23, nepemMeHHbIn —
CN-1, CN4-1, koHpeHcatope C1, C2 —
umniopTHole.  Mwukpocxema K176/1A7
3ameHumMa Ha K176/1E5. Momumo ykasaH-
HbIX Ha CXEME, MOXHO NMPUMEHUTb U ApY-
rme CBETOAMOAbi B NNacTMacCOBOM KOp-
nyce guaMmeTpoMm 5 MM, Hanpumep,
AN3076M, KUMO21A-K. Ux obTaumsaiot
HanuNbHUKOM unu Hapbwnem pns npuaa-
HUS1 NPSIMOYrONbHON (POPMBI, 1OCNE Yero
6GOKOBbIE MOBEPXHOCTU 3aKpalumBaloT
HEPHON HUTPO3MALIO UNK MapkepoM. Ho
MOXHO NPUMEHUTb CBETOAMOABI C MPAMO-
yroneHo ¢opMoit nanyyalowen nosepx-
HocTu, Hanpumep KUMMO1A-1K. Bunku
XP1—XP7 coeanHsIlOT C NnaTom oTpe3Ka-
MU TMBKOro M30NUPOBaHHOrO NpoBoAa
anvHoit 70...100 mM. TuTaloT ycTpomncTeo
ot bGarapenn "KpoHa", "KopyHn", 6F22,
OBYX NOCNeAoBaTenbHO COEAMHEHHbIX
6arapeit 3R12G, wecTn ranbBaHUHECKMX
3neMeHTOB Tunopa3mMepa AA unu AAA unu
CETEBOr0 UCTO4HMKA NUTaHWUA C Hanpsxe-
Huem 9 B. Morpebnsiembiin TOK He MpeBbl-
waert 30...35 MA.

BHewHWn BMO  CMOHTMPOBaHHOM
nnarel nokasaH Ha puc. 3, ee pa3me-
walT B nnactMaccoBoM kopnyce. Ha
NULIEBOIM NaHenu KpensT nepemMeHHbIn
pe3uctop, Bbiknloyatens SA1, Buipe3aloT
OKHO [J11 MHOVKaTOPOB, KOTOPOE 3aKpbi-
BalOT NPO3paYHbiM OPrcTEK/IOM, a Takke
oTBEPCTUSE ANA TonKatenss kHornku SB1,
po3eTok XS1—XS7 u npoBoaoB ¢ BUNKa-
mu XP1—XP7.

C nomouwpio npepnaraemMoro ycrpoum-
CTBa MOXHO peanu3oBatb psg wrp. B
UCXOAHOM COCTOSIHUM Bunku XP1—XP7



Urpbl Ha OCHOBE CBEeTOAUOAHbBIX

MHOMNKATOPOB

4. MAMMUYEB, n/o LLlaranoBo-1 CMoneHckok o6s.

YcTpo#icTBo, NpeasioXeHHoe aBTOPOM, NO3BONIIET peasin3oBaTh
PSiA MIp, pasBuBaloLMX JIOrHYECKOEe MbilSIeHne, KOOPANHALMIO ABK-
XeHui n 6bICTPOTY peaKkyuu, naMaTs n BHuMaHuune. Ero ocHoBy cocra-
BASIIOT rpynnsl CBeTOAMOAOB, obGpasyiowme ABa CEeMHINIEMEHTHBIX

HMHAMKaTOpa.
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BCTaBneHbl B po3eTku XS1—XS7 cnyyain-
HbiM 06pa3oM, aBUXOK pe3uctopa R1
YCTaHOBNEH B CpeaHee rnonoxeHue, reHe-
paTop BK/IIOHEH.

"Mepenytauuua”. [locne nopauym
NUTAIOWEro HanpsXeHnUs MNPOUCXOAUT
rnocnepoBartensHasi cmMeHa udp ot 0 1o 9
Ha NepBOM MHAUKATOPE, HaCcTOTy KOTOPOM
naMeHsIloT peanctopom R1. 3apaya urpo-
Ka — MonapHO MeHAs MecTa noakioye-
HUS! BUNOK, AOBWUTBCA OAMHAKOBbLIX NMOKa-
3aHUA MHAVKaTOPOB ans Beex umdp. Mo
mepe npuobpereHns onbiTa 4acToTy
CMeHb uudp yBenuyuBaloT. 3apayy
MOXHO YCNOXHUTb, €CNU HAa BTOPOM UHAW-
KaTope ycTaHaBnvBaTth 3epKasibHoe OTO-
BpaxeHuve.

"Yrapait undpy”. B stoii urpe noka-
3aHVsA BTOPOro MHAMKaTopa BO BHUMaHue
He npuHUMaloT. TNocne noaaqm nuTalowe-
ro HanpsXxeHus, Kak U B npeabiaywen
urpe, nNpPoOMCXOAMT nocnegoBarensHas
cMmeHa umdp. 3anaqa urpoka — 3arapartb
undpy 1 3aTeM BbIKNIOUNTL reHepaTop. Ha
NepBOM MHAMKATOPE BbICBETUTCS CRyyaii-
Has umdpa, U urpalowmii onpeaenser,
yrapan oH ee unu HeT. CAOXHOCTb 334341
YBENWYUBAETCA MO Mepe YBEeNnuyeHus
4aCTOTb! CMEHb! UMPP.

Ons ee ynpoweHns MOXHO UCMONb30-
Batb "noackasky”. Mpu aToM YacTb BUNOK
B PO3ETKW He BCTaBNSIOT, U MOCNE BbIKIIO-
4YeHun reHepaTopa Ha NEPBOM UHAWKATO-
pe MOryT CBETUTb HEKOTOPbLIE CErMeHThl,
0 KOTOPLIM Yraaats uidpy nerye. Hrobbl
npoBepuTb rUNoTesy, HeobxoamMMo BCTa-
BWUTb HEMOAKIIIOHEHHBIE BUNKW, U Ha nep-
BOM UHAMKaTOPE BbICBETUTCS Bbinasluas

Lmdpa.

Pnc. 3

"Hucna n cnorn”. Mocne BbikNOYe-
HWS reHepaTopa Ha NepBOM MHAMKaTope
BbLICBETUTCA Kakasa-10 umdpa. 3apgaqa
UrpoKa — MEHSIA NoaKIIoyeHNe BUNOK U
MX KONMMYECTBO, YCTaHOBUTb Ha ABYX
MHOMKaTOpaX pas3nuuHble ABY3Ha4Hble
yucna vnu cnorv. BelvrpoiBaeT TOT, KTO
3a OnpeneneHHbii MHTEPBaAN BPEMEHU
YCTaHOBUT Kak MOXHO BonbLue yucen nnum
CNnoros.

Pepnaxrop — H. Hevaesa, rpaguxa — 0. AHapees,
¢oro — asTopa
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CeeTtoavopHbiii poHapb

B. rYCbKOB, r. Camapa

JlamMnbl HakanueaHMs NOCTENEeHHO YXORAAT B NPOLUIOe, M MM Ha
CMeHy cnewar cBeToAMoAbl, KOTOPble BO MHOIMMX Cly4asix yxe
ycnewHo KOHKYPHPYIOT ¢ HuMK. O[HAKO LUMPOKOMY NPHUMEHEHMIO
CBETOAMOAOB MELLAIOT X 0COBEeHHOCTH, B YaCTHOCTH, HesimHeiHas

BONbT-aMnepHasi XapaKTepucTHKa

n "HeygobHOe” [na NUTaHus OT

Garapeii paboyee HanpskeHne. [103TOMy ANA NUTaAHNUA OCBETHUTEJIb-
HbIX cBEeTOAMOA[0B OT baTapeii LWNPOKO NPUMEHSIOT pa3/InYHOro poaa
npeobpa3oBatenn HanpsxeHusi, paboralowme Ha OCHOBE TpaHC-

¢dopmMaTopoB MM HMHAYKTHUBHbIX

Hakonutene# a3Heprun. lMpen-

naraeMas KOHCTPYKLUHNSI OT/In4YaerTcs npoc'roroii M OTCYyTCTBMEM

A[AePuyUNTHBIX feTaneu.

KOHCprKTMBHoﬁ OCHOBOW CBETOAMOA-
HOro ¢oHaps SBMSETCH HEeAoporom
¢oHapb C namrnon HakanueaHus, nurae-
Mol oT BaTapeu, COCTOsILEN M3 ABYX
ranbBaHN4YECKUX 3NIEMEHTOB TUNopa3mMe-
pa AA. B ka4eCTBe MCTO4HMKA cBeTa
NpYMeHeH CBEPXbsPKUI  CBETOLMOL,
DFL-OSPW5111P 6enoro LBeta cBe4eHus
¢ spkocTbio 30 Kao npu Toke 80 MA M
WMPMHOW Auarpammbl HanpaeieHHOCTU
nanyyeHus okono 12°,

Cxema cBeTogmogHoro ¢oHaps noka-
3aHa Ha pmc. 1. lns nuTaHus ceBeToamo-
[a NPYMEHEH XOPOLO W3BECTHBIN AByX-
TaKTHBIN TpaHCHOPMaTOPHbLIN TPaH3u-
CTOPHbIN Npeobpa3oBartesb HanpsXeHUs
C COBMeELLEHHbIM ABYXMONynepuoaHbIM
BLINPSMUTENEM, KOTOPbLIA Bbin ONMcaH B
cratbe A. Hannsirmua “lMpocton npeob-
pa3oBaTtens Hanpsxenus” ("Paguo”,
2001, Ne 11, c. 42). MNpw TakOM peleHnn
YO2N0Ck MMHUMN3UPOBAaThL pa3Mepbl BCei
KOHCTPYKLMM, B NEPBYIO o4epeab, MarHn-
Tonpoeoaa TpaHcdopmaTopa npeobpa-
30BaTens, a Takke pabouylo yactoty, u
6onee 3KOHOMHO PacxonoBaTh 3HEPrUIo
nutaiowei 6arapew.

T w | @4’

EL1

4~ GB1

SAM =% 258
"By l

VT2
[ KT529A

DFL-OSPW5111P

KTS529A

EL1
Puc. 1

Mpeobpa3zosarens HanpsXeHns cobpaH
Ha TpaHaucTopax V11, VT2, TpaHchopma-
tope T1, pe3aucrope R1 u nuraercs ot
Garapen GB1. MNonoxuTtensHas obpartHas
cBf3b, Heobxogumana ons ero paborwl,
obecreyrBaeTCsl COOTBETCTBYIOWMM MOA-
KNOYEHWEM BLIBOLOB OOMOTOK TPaHcgOop-
matopa T1. Peauctop R1 cnyxut gns
HavanbHOro 3arnycka npeobpa3osarens.

Mocne nogayn nuTalowero Hanpsxe-
HuA npeobpa3osBatens HaunHaet pabo-
Tarb, NPU 3TOM HanpsXeHWe BTOPU4HOMN
06MOTKM BLINPSIMASETCS AByxnonyne-
pPUOaHBIM BbIIPAMUTENEM Ha nepexogax
6a3a—amutTep TpaHauctopos VT1, VT2.
BuinpsiMneHHoe HanpsiXeHue CyMMUpYeT-

cs ¢ Hanpsxenvem Batapeu GB1 v nocry-
naer Ha ceetoamop, EL1.

McrouHrkom nutanms cnyxut 6atapes
HanpsixeHuem 2,4...3 B u3 ayx akkymyns-
TOPOB WU ranbBaHWYECKWX 3NEMEHTOB
TuriopaamMepa AA. Tok, NoTpebnsemMelin ot
Garapeu HanpsixeHveM 2,41 B, — 143 MA;
npu 3TOM 4Yepe3 CBEeToAMOopn, NpoTekaet
TOK 0KONo 70 MA npu HanpsXxeHun Ha HeM
4,17 B. MNpeobpa3osatens paboraer Ha
yactote 13 klY, a ero anekTpuyeckui
KA cocraenser okono 0,85.

KoHcTpykums popaboraHHoro ¢oHaps
rnokasaHa Ha puc. 2. Bce peranu paame-
LAt Ha pednexTope, UCNoNbL3ys HaBec-
HOM MoHTax. CHavana ux npukievsaloT
kneem 88CA unu aHanoruyHbiM, a nocne
BbICLIXaHUs Knes NpoBoasT MoHTax. Mpu
3TOM cnepyet obpaTuTb BHUMaHWe Ha To,
4T06bl 6bIN UCKIIIOHNEH KOHTaKT aefanen
XECTSHOW nnacTnHom poHaps, Noasoas-
wen "MuHyc” 6arapeu GB1. TpaH3aucToph
CKpennsiT mexay cobor XOMyToM u3
TOHKOW naTyHW, KOTopbii obecrneqvBaer
Heo6xoAVMbIN OTBOL, TENNA, U 3aTeM Npu-
KnevBaloT k pedpnekropy. CBeroguop pas-
MELWAIT B3aMeH NaMmnbl HakanuBaHusi
TaK, 4Tobbl OH BbicTynan Ha 0,5...1 MM 13
rHesna ons ee yCTaHoBKW. JTO ynyHwaer
OTBOA, TENNa OT CBETOAMOAA W ynpoLiaeT
€ro MOHTax.

MepBoOe BKMIOYEHUE NPABUNLHO CO-
6paHHOro 13 ucnpaeHbIX AeTanen ycrpom-
CcTBa Heobx0aMMO 06sI3aTeNBHO NMPOBECTU
B PEXMME TECTUPOBAHWUS, NPU KOTOPOM
nuTaHve ot 6arapeun NoAaloT Hepes peau-
cTop cornpoTuBneHvem 18...24 OM (4Tobb!
HE BbLIBECTU M3 CTPOS TPaH3UCTOPLI Npu
HENpPaBuUNLHOM MNOAKNIOYEHUU BbLIBOAOB
TpaHcdopmatopa T1). CeeToavon Henpe-

L

Puc. 2

TpaHcdopmartop T1 HaMOTaH Ha Konb-
LEeBOM MarHuTOnpoBoae Tunopasmepa
K10x6x3 n3 ¢epputa 2000HM. NMepen
HaMOTKOM TpaHcdopMaropa Kpasi MarHu-
Tonposoga HeobxoaMMO NPUTYNUTL TO-
YUMbHBIM BPYCKOM MK HaxaaqHown 6yma-
roii C MenKumM 3epHoOM. MepBrLHYIO U BTO-
pryHYy0 06MOTKM TpaHcgOopMaTopa Hama-
THIBAIOT OAHOBPEMEHHO (T. €. B YeTbIpe
nposopa). NMepsuyHan 06MOTKa COnepPXUT
2x41 Butka npoeoga MN3B-2 0,19, a BTO-
pudHana — 2x44 eutka npoeoga M3B-2
0,16. Mocne HamoTKM BbIBOABI OBMOTOK
COEAMHSIIOT B COOTBETCTBUU CO CXEMOM.
Peauctop R1 — MNT, C2-23, TpaH3aucto-
pbl KT529A CTpykTypbl p-Nn-p MOXHO
3aMeHUTb Ha TpaH3ncTopbl KTS30A cTpyk-
Typbl N-p-N, HO B 3TOM Crny4ae Heobxoau-
MO U3MEHWUTb MONAPHOCTb MOAKMOYEHUS
6atapeu GB1 v cBeToamopna HL1.

MEHHO NPOCUrHANU3UPYET O pe3ynbTarax
nposeaeHHoM paboTel. ECniv oH He ceeTuT,
HeoBXoauMO NOMEHSITL MecTamu KpaHue
BbIBOAbLI NEPBUYHON WU BTOPU4HOIN 06-
MOTKM TpaHcdopmaropa. Ecnv u 310 He
NpUBOAUT K YCriexy, NpOBEPSIOT UCMpaB-
HOCTb BCEX 3/IEMEHTOB U NPaBUSIbHOCTb
MOHTaxa.

Nocne popaboTtkn ¢$poHapb BU3yanbHO
CBETUT 3aMETHO f\ipye U umeet Gonee
y3KuiA nyy CBETa, a TOK, norpebnsemeiin ot
Garapen, ymeHbwwuncs Ha 50...70 MA.
CpagBHeHve ¢ aHanorvyHseIM poHapeM co
BCTPOEHHEIM Npeobpa3oBaTtenem Harps-
xeHus PupMbl Zetex nokasano, 4To npm
oavHakosom KMNM npennaraemoiii GoHapb
vMeer 6onee NpOCTYD KOHCTPYKLMIO U
COAEPXUT MEHBLLEE YNCIIO 3MEMEHTOB.

Pepnaktop — H. Hewaesa, rpajpmka — H. Hevaesa,
¢oro — aBTOpa



"MNMoneBsont peHb — 2007 " Han u

ce BEepHYNoCb "Ha Kpyru cBos” — B
3TOM rogy YUCNo NOCTYNUBLUNX OTHE-
TOB 06 y4acTuum B cambix nonynsipHbix YKB

0

conuaHbIn K cTabunbHbi ypoeeHs. Mpea-
CcTaBneHve O pacrpeneneHun y4actHUKOB
o cTpaHam aaet ata Tabnuua.

TR TIO WY

\

a4, 106 Vi Poccu E

1 XypHana "Paguo”

Ha ¢poro Esrenmsi MogrHebecroro (UASOZ) — rnasHbiki CexpeTapb COPeBHOBaHMM
Anexcangp Cononeyxunii (RZ90J) u rnasHbiti cypes Anexcargp Mawxos (UAS00).

COpEeBHOBaHMAX CHOBa Mnepesanuio 3a
700. Ecnu 6bITb TOYHLIM, B CYOEWCKYHO
Konneruio noctynunu 744 otvera m3 14
CTpaH u TeppuToOpMii MMpa no Crnucky
auvrnnoma DXCC. 370, pa3ymeercsi, He
MOXeT He papoBatb OpraHM3aropoB
copesHoBaHUi. COpeBHOBaHWS BbILLAW Ha

EnvHCTBEHHOE, HTO HEMHOIO OropYaeT —
370 HeGONLLLOE YUCNO YHACTHUKOB B NOA-
rpynne "oguH oriepatop — guanasoH
1296 MI'y". KoHeuHo, 3TOT guanasoH ca-
Mblii TPYOHBIA C TEXHWYECKOI TOYKU 3pe-
HUS. IMEHHO NO3TOMY Ha CTPaHULLax Xyp-
Hana B nocnegHwe rogbl 6binu ony6amko-

g o o
BE 3| o
CrtpaHa z E § § E
551 5|"%
X > >
Benapycb 4 4
Bonrapws 1 1
KasaxcraH 9 9
Nareus 1 1
Nurea 1 1
Monpoea 6 6
Poccus (asmatckas
yacTh) 313 33 346
Poccus (eBporieiickas
wacts) 269 1 288
Poccus (KanuumHrpan) 1 1
YkpanHa 78 3 81
PyMbiHUS 1 1
Yexusn 2 2
DunnsHans 1 1
ScroHus 1 1 2

BaHbl ONWCaHWUa annapaTtypbi Auanas3oHa
1296 MI'y, HO noka 3ameTHoro agpdekTa
37K NyGAMKaLMK He Jan — YUCO y4acT-
HWKOB B 3TOI NnoAarpynne pactet MeaieH-
Ho. Mo-BuauMmoMy, NpUWINO BpeMs nogy-
MaTb U O CrOPTUBHLIX CTUMynax Gonee
MHTEHCUBHOIO OCBOEHUS 3TOrO AManaso-
Ha Y BHECTN COOTBETCTBYIOLLME KOPPEKTI-
Bbl B NONOXEHWUA O COPEBHOBAHUSIX.

Mo cpaeHenuio ¢ 2006 r. nobeautenu B
60nbLWMHCTBE NOAFPYNN OCTaNUCh Npex-
HWE — M3MeHuNCcs NuWb nobegutens B
nogrpynne "OguH ornepaTtop — BCE ava-
na3oHb!".

TexHuueckve pesynsratbl y4acTHUKOB B
obLeM 3a4eTe U B 3a4ETE M0 CTPaHaM U Tep-
PUTOPUSIM MUpa nNpvBeaeHbl B Tabnmuax.

NMNoGepnutenu copeBHOBaHUn B oOwem 3a4yeTe
MepBble N9TbL MeCT NO noarpynnam (MecTo, No3biBHOMK, PUO, pesynbTaT)

NMo6eaurenu 8 noarpynne SOSB-144

1 OKI1AR Zdenek Riha 167151
2 RA3EC KapnyHuH A. 92324
3 RZ6LJ TeHbwos I 84825
4 RW4HW/4 Haymos B. 80030
5 RU3GX Xapxaguos 1 79399

NMo6epurenu B noarpynne SOSB-432

1 UA3PTW Koanos /. 149764
2 UT2EG BorsuHoB B. 134904
3 URGEC Liemenko C. 110176
4 URSEX Cnenuos C. 109656
5 US2IR Kynuw B. 105356

No6epurtenu 8 noarpynne SOSB-1296

1 RW3BP XytsieB C. 163400
2 RD3DA Cananes 0. 157620
3 UA3MBJ ApGy30B H. 48640
4 URSUEP AxceHos A. 47740
5 UA3ECB Mackaes B. 17940
No6eautenu 8 noarpynne SOMB
1 UT5JCW Xoero6piox C. 198450
2 RA6DA KonyTerko B. 182557
3 RA3LE Libiraskoe B. 177627
4 RN4AT domuues 1O 140526
5 RA3IS Kemos C. 139818

No6epurenu B noarpynne MOMB

1 RW3WR MaxpuH 0. 586624
Kanmbikos A.
Xenypes C.
KasaHues A.
KoTtoeckuii A
3aitueHko B.
3 RA3AQ/3 ﬁmmpuea
SCHUKOB
Crpyues K.
TkaueHko P.
PenbkuH C.
Benoycos 4.
Jos6aka B.
raepunko M.
Top6uy LL.

2 uurd 562007
515930
4 Uwa2M™m 510932

5 UR7D 436882



"PAQUO" — O CBA3U

PAOUO Ne 1, 2008

Benapycb

MOMB

1 EV6Z/P 7 3188
SOMB

1 EWEFS 40 71792
SOSB 144

1 EU7SR 28 17108
SOSB 432

1 EU2AA 0 0

Bonrapuws

SOMB

1 LZ1ZP/P 88 105716

HYexuna

SOMB

1 OK1KZ 82 11604
SOSB 144

1 OK1AR 522 167151

SCTOHURA

SOSB 144

1 ES10X 5 2505

OuHasHAUR

SOSB 144

1 OHS52Z 2 562

KanuHunrpaackas o6nacrs

SOSB 144
1 UA2FL 3 1355
Kasaxcrax
MOMB
1 UNTEW 51 51124
2 UP7E 57 48647
3 UN1EAU 45 27195
4 UN7ECK 17 10636
SOSB 144
1 UNT7IY 31 13645
2 UN7CL 19 10439
3 UN1I 19 8324
4 UN7ECN 7 3065
5 UN7EAN 2 104
Narsus
SOMB
1 YL3GDR 19 8249
Jintea
SOMB
1 LY2AA 5 1158
Monposa
MOMB
1 ER7C/P 127 79618
2 ER1AB 37 17700
3 ER2KRT 26 11754
4 ER2KAG 21 8268
SOMB
1 ER2NB 2 210
SOSB 144
1 ER1AU 38 20605

Poccun (a3marckan 4acTtb)

MOMB
1 RK9AT/9 130 159451
2 RKOMWM 76 89948
3 RKIMYM 94 82323
4 RWSFWB 86 81807
5 RKSYWD 56 74139
6 RKIMWA 118 69920
7 RUSUXU 99 67594
8 RKIMZW 66 65734
9 RK9UZZ 102 58235
10 RKSYYD 48 52607
1 RKIMZY 59 45580
12 RZIAWK 74 43644

Pe3ynbTaTbhl YYaCTHUKOB

Mo cTpaHam U TeppUTOPUAM MUpa (MeCTO, NO3bIBHOM, YNCSIO CBA3EN, YNCIIO OYKOB)

RKSAWN
RK9FYR
RZSWF
RKIFWT
RAGUWT
RKIYXO
RZSOWM
RZ9UZV
UAgUZZ
RZ9AWJ
RKYYZA
RK9FXM
RKIYYN
UASOWA
RZOWWA
RASAYG
RUSCYT
RA9FBA
RKOAWZ
RWSFWR
RZOUWZ
RKSFWW
RZ9MYL
RZ9OOXA
RW9HZZ/9
RK9QWN
RK9JXA/P
RNSAVC
RKSAXC

RUITO
RK9YAKS

UASMA

39605
37850
36774
35643
33822
32696
30592
30369
27265
26269
25021
24220
23911
23042
22420
21461
19791
18477
17969
17420
17213

30916
28016

27723
25233
24152
23878
23746
22958
22141
21362
19798
19538
19331
19139
18159

17923
16771
16390
16325
15684
15641
15601
14283
13840
13200
13192

12602
12149
11598
11145
11106
11007
10854

9596
9590
9215
8920
8818
8399
8224
8159

63  RAGFN
64  RASSOA
65  RU9MB
66  RAOWGN
67 RUSUB
68  RAOWKQ
69  RAOCFF
70  RV9AS
71 UAGYM
72 RAOWKC/0
73 RV9SQ
74  RASOBB
75  RAOCZ
76  RAOCDS
77 RKQUAW
78 UASSTI
79 RAIMDJ
80  UAICKQ
81  RKOWWN
82  UASFPG
83  RWOULP
84  RAIMJJ
85  RAGMLI
86  UAOCDC
87  RXOAT
88  RAOCY
89  RAIMA
90  RK9AK
91  UAGHHS
92  RAIMQ
93  RN9AAA/S
94  UAIMCY
95  RAIMKR
96  UASBU
97  UAOALA
98  RWOOA
99  UA9YS
100 RWIHAY
101 UASJPO
102 RAOCBH
103 RAOCFX
104  UASMIL
105  RA9SVZ
106  RWIJU
107 UASJKM
108 RX9AKK
109
110 RASRIV
SOSB 144
1 UAOWBR
2  RX9FB
3 RAGANE
4 UASCFH
5  UASACA
6  RA9ANT
7  UASCAG
8  RX9CW
9 RASCCU
10 UASCTV
11 RASSDB/9
12 RASFFP
13 RASUKW
14 RASSF
15 UASOGZ
16 UASCL
17 RA9SBU
18 RUSFN
19 RASUWU
20  RK9FAB
21 UASMUY
22 RASSLF
23 RASODA
24  RAISUQ
25  RASADW
26  RWOST
27  RASFHL
28 UASFBK
29  RASCGT
30  UASMQA
31 RASUAD
32 RV9OT
33 UASSP
34 RVOXO
35  UASUHT
36  RWOFO
37 RA9AE
38 RUIMG
39  RAQST
40  RAGYGS
41 UASUA
42 RASUUG
43 UAOWCV
44 RX9FK
45 RVAJD
46  RA9SSOB

8014
8004
7706
7473
7436
7356
7047
7040
7037

31813
28245
20896
19613
18466
18023
17851
17451
17346
17182
16827
16465

15928
15686
14108
13057
13022
12740
12657
12605
12575
12542
12197
12003
11805
11736
11178
10912
10874
10739
10699
10252
10184
9666
9618
9495
9395
9276
9186
9019
8891
8861
8554
8432
8220

UASMHG
UASMMZ
UASAAE
RUSMR
RZI0OP
RAGYDA
UASMJW
UASMGR
UASML
RASMKH
UASMFU
RX9CKC
RASCRZ
RASMKC
UASMDW
RAQUFY
UASOMT
RASMLA
UASFPQ
RUSSR
UASPZ

RX9CCO
RK9AJN
RVICVA
UASFIA
RASMBE
UAIMED
RA9SSSR
RZSFR
RZOCF
RKGFBE
RAOWBQ
RX9CPT
RASOCN
RASYDW
RASADD
RAICGR
UASMER
UAQOBY
UA9AE
RWIMN
RNIMW
RUIMN
RVOAJ
UAGXDJ
RWIUVU
UAIMQC
UA9SSR
RAS0CQ
RA9MX
UASJRW
UA9JRF/9
RUSFQ
RASAEM
UASUAU
UAQALA
RASCMQ

8122
7968
7885
7846
7731
7667
7532
7396
7296
7100
7031
6862
6753
6664
6548
6389
6338
6306
6169
5892
5813
5741
5727
5476
5463
5388
5330
5301
5289
5143
5010
4950
4866
4481
4367
4015
3862
3678
3357
3299
3292
3203
3188



143 RASXI 1 298
144 UASFGJ 7 253
145 RASMIM 1 56
146 RWA4LX/9 1 46
147 RASOR 1 23
SOSB 432
1 RUSUG 17 27264
2 UAOWW 15 25048
3 RVSMM 18 17562
4 RASMW 29 13120
5 RUSME 28 12720
6 RKYUAP 17 12080
7 UAIMBQ 25 11432
8 UAOWY 3 2080
9 RUSMP 5 1448
10 UASMAX 9 744
SOSB 1296
1 RASFMT 5 8020
2 UASFAD 3 6300

Poccun (eBponeicKan 4acTb)

MOMB
1 RW3WR 265 586624
2 RA3AQ/3 269 515930
3 RW3FZ/3 224 380572
4 RW3PX 21 369546
5 RA3QR 200 361428
6 RZ6AZZ 183 326716
7 RUBLWZ 201 286631
8 RK3DZD 172 278493
9 RA3GL 148 270640
10 RK3WWF 191 265655
1" RX3DUR 165 241714
12 RK3MWI 129 215838
13 UABLQZ 126 202045
14 UA3XAC 158 195473
15 RK3PWJ 136 181160
16 RV3YM 121 168543
17 RNE6HW 90 165740
18 UA4ANM 112 163683
19 RK3RWA 140 160821
20 RXBAA 100 157496
21 RUEHL/6 97 153032
22 RU3ZO 1m 148088
23 RN3QQ 98 145104
24 RV3AQ 118 140448
25 RA3XM 121 140217
26 UA3SEAA 126 126318
27 RK3MXT 120 121076
28 RK3DXS/3 101 114876
29 RKEYYY 115 103766
30 RK6LXN 107 99266
31 RZ4HYL 106 99191
32 RW3LL 63 96959
33 RD3QL 85 96567
34 RK3MWC 74 93078
35 RN3FA 94 90578
36 UAGBYET 67 79190
37 RX3VF 71 77357
38 UA3DHC/3 83 70208
39 RK4WWF 72 68461
40 RK3WWA 68 54241
41 RK3YWT 23 52624
42 RA3TAP 45 45801
43 RX4HXX 55 41305
44 UABEM 51 39898
45 RZ4HWS 46 36612
46 RWEBAG 45 35353
47 RK3YWW 60 35234
48 RK1QWA 30 29478
49 RKELZS 54 27229
50 R3AWA 72 26271
51 UAGFW 37 24741
52 RA3RA 36 20976
53 RZ4PXN 30 13056
54 RK3VWA 21 9581
55 RK3RWN 19 3844
56 RKEEWQ/6 5 708

SOMB
1 RAGDA 142 182557
2 RA3LE 89 177627
3 RN4AT 102 140526
4 RA3IS 92 139818
5 RA3SAES 84 100871
6 RA3XX 51 95890
7 RN6AO 81 80675
8 UA3AKJ/3 60 73986
9 UAGGC/6 7 73221
10 RWAWE 77 73020
11 UA3SXGM 84 72454
12 UA4AQL 49 68892
13 UASTCF 40 62866
14 RUEDZ 68 61957
15 RA3XCW 74 59453
16 UABHFI 65 52895
17 RL3DO 72 49938
18 RW4HRE 66 43383
19 UABAGK 60 41080

20 UA4HJ
21 RZ3AED
22 RU4AN
23 UASXCR
24 UA4HQI
25 UA3BX
26 UA3EKX
27 UA4WP
28 UA4LCF
29 RW3MW
30 RU3DD
31 UA4HAZ
32 RABGLGV
33 RA3XI
34 RA3LW
35 RA3JTAS
36 UA6LFD
37 RA3MR/3
38 UAOLEC/6
39 RA4FDT
40 RA3DHK
41 RA3EF
42 RA4FGE
43 RN30V
44 RABAGC
45 RX1AX
46 UA4ALU
47 UASEKK
48 RA4HF
49 UABHHQ
50 RZ6APP
51 UABHHE
52 RW3XJ
53 RA4HO
54 UA3YDN
55 UAEHN
56 RK3DSM
57 RZ6AEH
58 RN4AU
59 RW3QCF
60 RA4FAV
61 UA4AGM
62 RA4ANM
63 UASWGU
SOSB 144
1 RASEC
2 RZ6LJ
3 RW4HW/4
4 Rl
5 RW3XR
6 RV6AMV
7 RN3AC/3
8 RK3AF
9 RVEAJ
10 UABDX
1" RV3IG
12 UA3GGO
13 UA3RBO
14 UA4PCY
15 RWAPED
16 RK3EWB
17 RWIZC/6
18 UASYKK
19 UABMP
20 UA4HX
21 RA4YO
22 RX3AJ
23 RN6EDJ
24 RW3TJ
25 UA4FQO
26 UAGGW/6
27 UAGLNS
28 RX3AGD
29 UABAX
30 UAJICK
31 UASARN
32 UA1XP
33 RX1AS
34 UASWT
35 RA3IM
36 RD3FX
37 RN3AP
38 UA3DEE
39 UA3AGU
40 UA3DEO
41 UA4WLE
42 RWEMHM
43 RA1QFY
44 RN4NF
45 RW3XN
46 RVEYY
47 UA3PC
48 RU3GN
49 UA4RF
50 RW4PY
51 RVELQ
52 UA4PKM
53 RX4HH
54 RU3PU
55 UA3BS
56 RA3XAP

35272
33781
32656
29184

23327

57  RWAPUC 27
58  UABAVQ 36
59  UA4FBG 21
60  RWSBN 24
61  RX6APY 30
62 RZ6HKM 30
63  RA4FSL 41
64  RWAPKJ 32
65  UA4API 12
66  RXBLEC 31
67  RA3LBW 22
68  RWAFS 38
69  UA3JACL 27
70  RWeMLZ 31
71 UAGWFR 24
72 RZ3DNT 30
73 RZ6AVM 20
74  RA4PKB 24
75  RV4HC 29
76 RK4HXH 23
77 UA3EKJ 18
78  RA3OW 16
79  UA3ECX 16
80 UA3QCB 19
81 RN3RFG 25
82  Rwaal 30
83 RW3QUV 17
84 RW3DJO 21
85  RUIAC 10
86  RA3XH 1"
87  RA4FUQ 14
88  RA4HQL 19
83  UA3ROT 18
90  RA4NCX 6
91  UAMFEL 19
92  RAINO 12
93  UA3RDR 13
94  RA3RAG 14
95  RABFSO 14
96 RAIARM 13
97  RA4PUT 14
98  RAHHW 17
99  UA3PQ 5
100 RA4NAS 12
101 UA6YCI 10
102 RN3RBM 9
103 UASROW 14
104  RK6AHJ 6
105  RVELGK 5
106  RN3RFH 12
107 UA4BI 6
108 RA4NCP 6
109  RAIOFH 2
110 UAIOKO 2
111 RA3MD 6
112 RA4NB ]
113 RWIOX 2
114  RVEBV 5
115  RWBHPD ]
116 RA4FER 7
117 RA4RU 6
118 RUIAB 7
119 RABUAJ 5
120 RUIAT 8
121 RN3QNL 3
122 UA3RAK 8
123 UAGFN 5
124  RA4NHY 6
125  UA3MFP 5
126 UASEFX 2
127 RV4AV 6
128 RN4ADY 5
129  UAIQAI 2
130  UA4ABF 3
131 RAGANU 5
132 UAdAW 9
133 UASMW 2
134  RA4ACS 6
135  RA3TVO 1
136 RZ3AIX 1
RA6FRZ 0
RW4PJQ 0
SOSB 432
1 UASPTW 56
2  RN3QR 33
3 RZ6BY 30
4 UAMFRL 18
5  RU6LB 18
6  RABYK 17
7  RU4HV 16
8  RN6BM 7
SOSB 1296
1 RW3BP 32
2  RD3DA 30
3 UA3MBJ 9
4 UA3ECB 6
Ykpauna
MOMB
1w 256

11478
11095

10890
10633
10613

10581
10501

9875
9865
9730

9048
7688
7605

7149

5332

149764
91600
71116

35968
31056

26516
13824

163400
157620
4864

17940

562007

2 Uw2Mm 234 510932
3 UR7D 404 436882
4 UuU1DX 201 382437
5 URSLX 190 365408
6 uwsy 289 347047
7 UR1V 146 341786
8 UTIE 168 313031
9 UUSA 184 295928
10 UT3WA 183 265290
1 UR7IWZ 165 233514
12 UTOH 150 224186
13 uwa 127 195562
14 w712z 101 188556
15 UWSE 116 188562
16 UR3EE 103 187323
17 USBIGT 163 169940
18 UT2LA 136 156581
19 uT71ZD 139 151823
20 uz1i 17 127071
21 UYSIA 128 125125
22 UU4JWA 66 104833
23 UTBIO 90 92336
24 uTOYW 94 83047
25 UT7EJ 45 76696
26 Uxwv 94 73248
27 US5QGL 128 63558
28 UXBIXX 67 59837
29 UT5A 109 56133
30 uT2MT 66 55505
31 UT7AXA 61 53055
32 UR7INK 79 49137
33 UTOIH 57 37831
34 UR7IWA 69 32090
35 URSIBM 46 21251
36 uu4wWe 33 12197
37 UST7IA 47 11426
38 Uu4JZs 25 9945
39 UR712G 30 8200
40 UR4VWN 19 6074
41 USSAEP/P 9 646
SOMB
1 UTSJCW 61 188450
2 UT4LA 76 102166
3 UTSID 96 86548
4 UT3LL 60 85816
5 UY2Lo 72 74828
6 URSLPL 48 23148
7 UR4EWK 20 14212
8 UU7JR 14 11482
9 uT2LY 13 5388
10 UR4QX 6 3796
1" uTSIL 16 3599
SOSB 144
1 urai m 55722
2 UTEEA 94 54950
3 UT7E 91 50338
4 UYSMD 89 41261
5 UT7IL 71 35345
6 US0GB 34 19475
7 ussiPB 38 12194
8 UTsIT 37 10878
9 URSMGK 28 5157
10 URBECE 9 4550
1" USOYA 15 3837
12 UT5JAB 8 3136
13 UTSECZ 1" 2296
14 US5LSK 17 2072
15 URSIFN 1 1390
16 USBITX 1 1007
URBMH 0 0
SOSB 432
1 UT2EG 50 134904
2 URGEC 56 110176
3 URSEX 53 109656
4 US2IR 57 105356
5 uv2mMQ 47 94040
6 URSMGW 36 86104
7 UR3ABI 12 16144
SOSB 1296
1 URSEUP 15 47740
2 UYS50N 8 12540
CHECK LOGS

ES2DF, R3AA, RAOWBN, RAOWR,
RA3GN, RAJPKV, RA3XDX/3, RA4FMH,
RA4NL, RASCJE, RAJOCK, RASSUK,
RAGYHK, RK3DMN, RK3DXB, RK4FWX,
RKGAYN, RK9AWM, RK9CC, RKSLWC,
RKOMXG, RKOUZA, RN9AL, RNIARE,
RNGSXX, RU3PA, RWOOWM, RWISW,
RWOTA, RWOUET, RX3DQX, RXQUAO,
RZ3AM, RZ3AXA, RZ90J, RZ9SP,
UA3AAR, UA3ATS/3, UA3GKT, UA3IBY,
UAGAQN, UASCS, UASMV, UASMW,
UASOA, UASOBA, UA9OZ, UADSL,
UASUIZ, UASUJZ, UASUKO, UASUME,
UASWRP, URSFFC, UVSELH, UYAWWA/P.
YO4AUL. ]
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OOPABOTKA TPAHCUBEPA

UA1FA

Ipuropmsi KCEH3 (UR4MU), r. CesepopnoHeLik-4

JlyraHckosi o6n., YkpamHa

CTaTMCTVIKa onpoca KOppecrnoHaeHToB
B 3dMpe nokasbiBaer, 4TO ewe MHO-
rMe KOpOTKOBONHOBUKM ObiBuero CCCP
paboTaloT Ha TpaHCUBEPax KOHCTPYKLUU
UA1FA, 13roToBneHHbIX M0 ONUCaHUIO B
kHure §. C. Jlanoeka " ctpoio KB paavo-
cTaHumio™ .

He MuHOBana y4acTb M aBTOpa 3TUX
cTpok. B npouecce akcnnyaraumm B TpaH-
cuBepe Obin npoBeaeHbl HEKOTOPLIE
popaboTku, ynyuwawowme ero paéory. B
4aCTHOCTH, BbINY UBMEHEHBI CXEMA U KOH-
CTpyKums yana Y18 — npeasaputenbHOro
yCcUnuMTens MOLHOCTM rnepeaarumka.
BHeceHHble M3MeHeHWs NMo3BONWMNKN yBe-
NNYNTb U BIPABHSATL YCUNEHUE Mepenato-
LWEero TpakTa o BCeM avanasoHam, Nosbi-

crope VT3 aHanorunyeH nepsomy. Ha TpaH-
anctopax VT4 un VT5 cobpaHbl BEIXOAHbIE
Kackaapl npegycunuTens — 3MUTTEPHLINA
NOBTOPUTENb U LUMPOKONONOCHbINA yeunu-
TenL COOTBETCTBEHHO. TpaHauctop VT6
cTabunuavpyer TOK MOKOS TpaH3ucTopa
VT5 u cootBeTcTBeHHO namn VL1 un VL2.
Ovoapr VD5—VD7 cnyxat ons 3awmTbl
TpaH3ucTopa VT5. Opoccenm L2, L3 ycr-
paHsIoT BAUSIHME eMKOCTU Katoa—noao-
rpeesatens namn Ha BY puanasonax. B
pEXUME NpremMa naMmribl 3aKpbiThl OTpULIA-
TeSIbHbIM HanpsXXeHUeM, NOCTYNalowmM
Ha ynpaBnsiowme cetku Hepe3d 0BMOTKY
pene K1 n peaucrop R29. AHogHO-3kpaH-
Hble Llenu TpaHcuMBepa coxpaHeHbl 6e3
M3MEHEHWS.

XenarensHo nNpuUTYnnUTb, 4TOOLI He
noBpeanTL U30NSLMIO NPOBOAA, a KONbLia
obepHyTb nakotkaHbio. Pene K1 —
P3C22 (nacnopt Pd4.500.131). Pesuc-
Top R29 cocraBneH 13 YeTbipex pe3ncTo-
poB MJIT-2 8,2 kOM, coeauHeHHbIX na-
pannensHo.

TpaHaucrop VT2 nyywe MOHTUPOBaTh
BBEPX BbIBOAAMMW, U3OrHYB Mx. HenmwHe
06paTnTb BHUMaHWe Ha YCTaHOBKY ABYX-
3aTBOPHbIX MONEBLIX TPAH3WUCTOPOB TUMNa
KM350. B 3aBOACKOI yrakoBKe BCE BbIBO-
Abl TaKUX TPAH3UCTOPOB COEANHEHBI BME-
CTe HageTbiM Ha HUX OTPE3KOM TpybKu
MXB. C H1M, ecTeCTBEHHO, TPAH3UCTOP He
yctaHoBuTb. Mepen CHATHMEM 3TOM TPYOKM
HeoBx0aMMO BCe BLIBOAbI TPaH3UCTOpa
COeAVHUTBL MeXIY COB0 NEPEMBINKON 13
MEeHOro Ny>XXeHoro NpoBoAa AMaMeTpoM
0,2...0,3 MM. MepeMbliKy CHUMaIOT uron-
KO rnocne NONHOro MOHTaxa y3na. H4robbi
3aTBOPbLI  TPAH3MCTOpPa HE OKas3anuch
"BUCAWMMU B BO3ayxe” OTHOCUTENbHO
BbIBOAA UCTOKA, YCTAaHOBNEHb PE3UCTOPLI
R9 u R30. Tpanaucrtopbl VI5 n VT6 ycra-
HaBMMBAIOT Ha WaccK TpaHcueepa, obec-
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CUTb YCTOM4MBOCTb ero pabotbl. Takxe
6bina BBepeHa perynvpoBKa YpOBHS
BbIXOQHOrO CurHana nepegaryvka W
"C3KOHOMNEHa™ oaHa ranera nepexsoya-
Tens AuMana3oHoB.

MpuHUMNWanbLHas cxema HOBOro yana
npvBeaeHa Ha pucyHke. B ckobkax okono
BbIBOZIOB Y3n1ia ykasaHbl HOMepa, COOTBET-
CTBYIOLME BLIBOAAM y3na Y18 B onucaHum
opuruHana. CoxpaHeHbl BCE HarpsixeHus,
NoABOAMMbIE K UBMEHEHHOMY Y31y, & TAKXe
yrpaBneHve pexvmamm ero paboTb.

Ha TpaxancTtope VT1 cobpaH Gydep-
HbIli Kackag. Perynupyemeii ycunutens
TpakTa nepegayn BbINONHEH Ha OByx3a-
TBOPHOM TMOMEBOM TpaH3ucTope VT2.
YcuneHve perynupyeTcs nogavein Hanps-
xeHust ot 0 go +9 B Ha BTOpOM 3aTBOP
TpaH3ucTopa. Yeunutens pe3oHaHCHbIN, K
Lenu cToka TpaHaucropa VT2 nepeknioya-
Tenem SA2.7 noovepeaHo rnoaxkNoHanTcs
KOHTYpbl UNLTPOB 4HacTOTbl CUrHana
(y3en Y17). Micnone3yeTcs NoNHOE BKIIKO-
YeHve KOHTypoB, 6e3 orBopoB. Cnepy-
IOLLMIM 32 YCUNUTENEM Kackaz, Ha TpaH3u-

MoHTax y3na MOXHO BLINONHUTL Ha
nevyaTHoi nnare nMBO NO TEXHOMOruM,
onucaHHOW B KHure. Bce nocTosHHbIE
pe3auctopbl B yctponictee — MIT. Bno-
KMPOBO4YHbIE KoHaeHcaTopsl — KM, KJIC,
K10-17; octansHbie — KA, KT. Bce tpax-
31CTOpbl, Kpome VTS5, MOXHO NPpUMEHUTL
c niobbiMu 6YKBEHHLIMM UMHAEKCaMMU.
HamoTouHble AaHHbIe GUNBTPOB HacToThl
curHana (y3en ¥Y17) octaiotcs 6e3 name-
HeHuW. [poccenb L1 — craHgapTHbIA
JAM-0,1 100...200 MkI'H. To4HOe 3Ha4YeHne
MHAYKTUBHOCTU nopbupaeTcs npu Hana-
xuBaHuu. lMpu Manoi WMHAYKTUBHOCTU
BO3MOXHO CHUXEHWE MOLHOCTM Ha HY
avanasoHax, a npy Gonbwon — Ha BY
(notepu 3a cuyet Gonbluon COBCTBEHHOM
emkocTu gpoccens). Opoccenu L2 un L3
BbINOSIHEHBI HA KOMbLIEBLIX TOPOUAATBLHBIX
MarHuTonpoBoaax Tunopa3amepa K16x5x8
13 ¢pepputa M1500—2000HM. Ux obmoT-
KM HAMOTaHbl PAaBHOMEPHO MO OKPYXHO-
CTV ABYMSI CNOXEHHbIMKM BMECTe NpoOBO-
namu N3 0,67 v conepxar 2x9 BUTKOB.
Mepen HAMOTKOM OCTPLIE KPOMKU KOnel,

VD4 KA510A
VD5, VD6 KA522A

feYynB UM XOPOLLWMA TENNOBOW KOHTAKT C
waccu.

Mepen HanaxvBaHveMm y3na Heo6Xxo-
OVMO NPOBEPUTL NPaBUNBLHOCTL MOHTa-
xa. 3ateM 0cBo6OAUTE BbIBOAB! TPAH3N-
cTopa VT2 o1 3aMbiKalowero ux npoeoaa
OBuxok nepemeHHoro pe3ucrtopa R11
yCTaHOBWUTL B KpaiHee npasoe Mo cxeme
nonoxexue. He ycraHaBsnueas namnsl B
niaHenu, NoAaTh Ha BXOA y3na curHan ov
[CC amnnutynon 80 MB, BKNIOYMTL NUTa-
HWe U HaCTPOUTb PUNLTPL! HaCTOTbl CUr-
Hana (y3en Y17) no makcumansHOMY
HanpsxeHuio Ha 6a3e TpaHauctopa VT4
npumepHo 3 B. YTo6bl n3abexartb NOXHBIX
HaCTPOEK, B KaHeCTBE MHAUKATOPA YPOBHS
fnyywe wucnonL3oBaTh ocuunnorpad ¢
rnonocoi nponyckanusi 30 MI'y v BO3MOX-
HOCTBIO CUHXPOHU3aLMK CUrHana ¢ Takomn
xe dactotoin. Ecnm Her ocumnnorpada,
MOXHO UCNONL30BaTh PE30HAHCHLIN BON-
HoMep. UHbix npubBopos He noTpebyeTtcs,
TaK Kak Bce kackaabl ycunutens paborator
B SIMHENHOM pexume. ITO noareepau-
I0Cb HEOAHOKPATHLIM MOBTOPEHUEM Y3-



na. Tok NOKOos NaMmr B pexvMe nepegaum,
nopsaka 60 MA, ycTaHarnuBalT noa-
CTpoeyHbIM pe3uctopom R25. Bonee Tou-
HOE 3Ha4YeHWE TOKa YCTaHaBNMBAETCH NpU
NPOCNYLUMBAHMWA C NMOMOLLBIO KOHTPOSb-
HOro NpMeMHuKa nepegaBaemMoro SSB
curHana nmbo no oueHKaM Ka4ecTsa CuUr-
Hana koppecnoHoeHTamu. Makcumanb-
HbIl TOK B PE30HAHCE HE A0KEH NPEBbI-
wate 250 MA. NS Nony4eHUss Makcwu-
ManbHOW BBIXOAHOW MOLLYHOCTU Namnbl
nyywe noaobpatb C OAUHAKOBLIM TOKOM
IOKOS, YCTaHaBNUBas No OJHOW B MaHenNb.
Mon6opom koHpeHcaTopa C17 KoppekTn-
PYIOT yCcuneHve TpakTa B p[uana3oHe
10 M. Jo cpabartbiBaHus cuctemel ALC
Harnps>XeHWe Ha 3KpaHHbIX CeTKax flamri
VL1, VL2 nonxHo 6biTe +250 B.
MpepnaraemMbiii yaen MOXeT BbiTe Npu-
MEHEH U B APYrMx KOHCTPYKLMSX TpaHCK-
BEPOB C YYETOM MNOABOAUMbBIX Harpsxe-
HuiA: B Todke 7 — npu RX -8 B, npu TX
+0,6 B; B Touke 1 — +24 B npu TX. Harps-
XEeHWe Ha 3KpaHHbix ceTkax —+250 B, Ha
aHopax — +1000 B. HanpsixeHwue Ha ynpa-
BAAIOLMX CeTKax namn: B pexvme RX —
-95...100 B, B pexume TX — 0 B.
BoamoxHa Takke napannensHas ycrta-
HOBKa TpeTben namnbi 6e3 kakmx-nnbo
U3MEHEHWUN B OCTaNbHOM YacTu npepiarae-
MO CXEMbI NPU YCIOBUM Hanuuums 3anaca
no TOKy UCTOYHMKOB nuTanms +1000 B
(pononHuTensHo 125 MA) n +250 B.

Pepnaxrop — C. Hexpacos, rpagmka — 10. AHgpees

Hosoctn

HaumoHanbHass Komuccus Tenekom-
MyHukaumin Tannanga paspewumna BCEM
KOPOTKOBOMIHOBUKAM 3TOW CTpaHbl UC-
nonL30BaTb B MOBCEAHEBHOWM paboTte
WARC pauanasonbl (10, 18 u 24 Mlu), a
TaKke "tenerpadHbie OkHA" AnanasoHOB
1,8 n 3,5 MlNu. o atoro Taiickme KopoT-
KOBOJIHOBUKM Mornu paboTarb Ha guana-
3oHax 1,8 n 3,5 My TONEKO BO Bpems
MEXAyHapOaHbIX COPEBHOBaHWM Mo pa-
AMOCBSA3U Ha KOPOTKUX BonHax, a WARC
auanasoHbl HaumoHnanbHass Komuccus
TenexkoMMyHUKaLMn u3peaka paspeLuana
WUCMONbL30BaTh OTAENBHLIM 0OMNENHBIM
paguoctaHuusM. Paguoniobutenu Tam-
naHaa Tenepb MOryT UCNonb30BaThb cne-
AYIOLIME YHacTKM 3TUX [AMana30oHOB:
1800—1825 kly, 3500—3540 kI,
10100—10150 iy, 18068—18168 kI,
24890—24990 kl'y. Oenenve no Bupam
paboTbl — B COOTBETCTBMM C PEKOMEHAA-
UMSIMK, NPUHATBEIMKU B 3-M paiioHe IARU.

leHepanbHbI cekpeTapb MexayHa-
pPOAHOro Col3a 3NeKTpoceaA3n XamaayH
Type ctan nULEH3NPOBaHHLIM Paanorio-
6uteneM U rony4Ynn rMo3bIBHOW CUrHan
HBOEHT.

B npenneepuy 3uvMHero cesoHa B
CeBepHOM rionyLapmmn s 3HTy3MacToB
"Top Band” OK1RP pasmectun B UHTep-
HETe Crncok MasikoB guanasoHa 160 Met-
POB, C KOTOPbIM MOXHO O3HaKOMMWTLCS MO
anpecy <http://topband.blog.cz/0611/
160m-beacon-list> . ]

YM npumeMHUK oeunmmeTpoBoro

AvanasoHa

C. METPYCb, r. Kpemenu4yr, YkpaunHa

OnucbiBaeMbif NOPTaTHUBHBIA NPUEeMHMK NPeAHa3Ha4YeH 4Na npme-
Ma CHMrHanoB ¢ y3kononocHo# YM B gnanaszoHe 417,4... 447,4 MIy
u obnagaer 4yBCTBMTE/IbHOCTLIO B eAMHMLBI MUKPOBOMLT. [Jo6aB-
NleHnemM npeaBapuTeNIbHOro ycunurens PY 4yBCTBUTENbHOCTH
mMoxer 6biTe fgoBepeHa Ao 0,4...0,6 MkB. MuUKpPOKOHTPONIE PHBIN
6nok ynpasnenmns npueMHuKka obecneynsaeT BbINONIHEHNE HECKOIb-
Kux nonesHbiX (PYyHKUNH, Cpeamn KOTOPbIX NjaBHan nepecrpouka
Mexay Touykamu (PUKCHUPOBaAHHOW HaCTPOHWKM, NaMsATb HA [ECATH

CTaHUuM#, LUyMONoA[aBMUTeNb.

PYEMHWK, BHELUHWWA BWL KOTOpPOro

nokasaH Ha puc. 1, NOCTpoOeH no
Cxeme cyrneprerepoguHa C pABOWHBLIM
npeobpa3osaHueM uyacToTbl. [lepBoe
npeo6pa3oBaHre NPOUCXOOUT Ha TpETbEN
rapMOHUWKE reTepPoaMHa, KOTopas ycraHa-
BMMBAETCS HMXE YaCTOThl NPUeMa Ha 3Ha-
veHue nepsont MY — 21,4 MIy. Yactoron
NepBOro rerTepoamHa ynpaenseT CUHTe3a-
TOp, NPUYEM AManasoH ee NepecTporKu
MOXHO M3MeHsTb B Gonblumx npepenax
NVWLLb UBMEHEHUEM [IBYX KOHCTaHT, XpaHsi-
WUXCS B 3HEProHe3aBUCHMMOM MNaMsATv
[aHHbIX MUKpOKOHTponnepa. Bropas MY
npuemHuka — 455 kl'y,.

Cxema cobBCTBEHHO NpPUEMHUKA WK30-
6paxeHa Ha puc. 2, a ero Tpakta 34 u
6noka ynpasnenns — Ha pme. 3. [Mpu-
HATBLIA aHTeHHoM WA1 curHan nocne ane-

46054 9

puogudeckoro YPY Ha TpaH3auctope VT3
noctynaet Ha konebaTenbHbii KOHTYP,
06pa3oBaHHbIN KaTYLLUKON MHAYKTUBHOCTU
L2, BxogHOW eMKOCThIO TpaHauctopa VIS5
M eMKOCTblo MoHTaxa. KoHTyp umeer
[0CTaToOYHO Wupokylo pns pabortsl BO
BCEM amanasoHe 6e3 nepecTpoiku nono-
Cy NpornyckaHms.

MepBbit retepoanH cobpaH Ha TpaH-
3aucrope VT4. Ero 4acroton ynpasnser
MuKpocxema-cuHTe3artop DA1, paborato-
ujas rno KomMaHgaMm MUMKPOKOHTponnepa
DD1. ¥Ynpasnsiowiee HanpskeHue C BLIBO-
na 14 cuHTesaropa NocTynaeT Ha Bapukarn
VD1 yepe3 aKTMBHbIA NPONOpPLMOHANILHO-
MHTErpupylowmin GunsTp Ha TPaH3UCTO-
paxVT1 nVvT2.

Y106b! HE BLIXOAWTL 3a Npeaens BO3-
MOXHOCTeN MrkpocxemMbl DA1, ocHOBHas
vacToTa konebaHuii reHeparopa Ha TpaH-
3ucTtope VT4 (132...142 MI'uy) Beibpana B
Tpu pa3a Huxe Tpebyemon. Mpeobpaszo-
BaHWE BLINOMHAETCA Ha TPETbEN rapmo-
Huke (396...426 MI), YacToTa KOTOpOM
Ha 21,4 MI'Y, HUXe 4acToThl npuema. Ity
rapMOHUKY BbigensieT YNnOMWHaBLUMICS
paHee KOHTYp C kaTywkow L2. Tekyliee
3HaYeHWe 4acTOTbl NMpUeMa MUKPOKOH-
Tponnep DD1 BbIBOOUT Ha uHAMKaTOp
HG1.

Mepsbiii cMecuUTenb NOCTPOEH Ha
TpaH3uctope VT5, curHanbl nepson MY
BbiaensiotT GunbTpbl ZQ2 n ZQ3, koTopbie
NS ynyHweHus mM3bupartenbHoCTU no
cocegHeMy KaHasny BKJIIOYEHb! rocnepgo-
BatenbHo. C Bbixoaa ¢punstpa ZQ3 curHan
nocrynaer Ha ycunutens nepeow MY Ha
TpaHaucTope VT6. Bropoit npeobpa3osa-
Tenb YacToTel, ycunutens BTopoun MY
(455 k') M 4aCTOTHBIA AETEKTOP Haxo-
nsTcs B Mukpocxeme DA2. dasocasura-
toumi koHTyp L3C21 vactoTHOro pertek-
TOpa HacTPOeH Ha 4acToTy BTopou [M4.
Y34 npremHvika cobpaH Ha MUKpOCxeme
DA4, k ero Bbixoay Noaxao4atoT rofoBHbIE
TenedoHbl BF1. Perynsitop rpoMkocTy —
nepeMeHHbin peauctop R27.

Mocne nopayn nUTaHus nNPUEMHUK
aBTOMaTMYeCKU HacTpauBaeTCs Ha CTaH-
umio Ne 1 — Ty, HacTOTa KOTOPOW coxpa-
HeHa nog, 3TMM HOMEPOM B 3HeproHesa-
BUCVMMOM MaMsTM MUKPOKOHTpOnnepa, u
HauyvHaeT paboTatb B pexume nepe-
cTpoiiku ¢ warom 75 kM. MpremHuk
nepecTpavBaloT C 3TUM LIAroM B rpege-
nax BCero avanasoHa, HaXxumasi Ha KHonM-
kn "+" (SB5) n "-" (SB2).

Mpyn HaxatMm Ha KHONKy “Pexum”
(SB3) npueMHUK nepexoamut B PEXUM
MNaBHON HACTPOWKM, NMO3BONSAIOLLMIA HACT-
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pPOUTLCA Ha CTaHumio, paboTaloLylo Ha
4acToTe, Nexailer Mexay cocegHWMU,
yCTaHaBNUBaEMbIMM B MOLIArOBOM PEXU-
me. naeHas HaCTPOMKa OCYLLECTBASETCH
nepecTpoikon o6pa3LoBoro reHeparopa
cuHTe3artopa yactoTel DA1, crabunuanpo-
BaHHOr O KBapLieBbIM pe3oHaTopoM ZQ1, ¢
noMoLbIo Bapumkanos VD2, VD3.
MwukpokoHTponnep DD1 ¢opmupyer
CUrHan ynpasneHus 4acToTom obpasLoso-

ro reHeparopa Ha cBoem Bbixoge RB3
metogoM LLUUM. Amnautypa vMnynbcoB
Ha 3TOM BbiBOAE He npesbiwaet 5 B, yro
HEAOCTATOMHO ANA MONYHEHUS HYXHOro
AvanasoHa nepectpoiku. Ee posogut no
12 B ycunurens Ha TpaHaucTope VT8, kon-
NeKTopHas LUenb KOTOpOro nuraercs
MOBLILWEHHLIM HaNpPsXeHWeM, Mony4eH-
HbIM C MOMOLLBIO YMHOXUTENS Ha Auoaax
VD5—VD10 1 crabunuampoBaHHbIM CTa-

6unutpoHoMm VD12. Heobxogumble pns
paboThl YMHOXUTENA HAMNPSHXKEHUS WMM-
nynbCcbl GOPMUPYIOTCS MPOrpaMMHO Ha
BoiBoge RA3 MukpokoHTponnepa. Mocne
crnaxueaHnus Lenbio R43C22 nocrosHHOE
HanpsxeHue, NPONopLUMOHaNbHOE KO3g-
bUUMEHTY 3anofHEeHUs WUMIYNbLCOB Ha
KOnnekTope TtpaHauctopa VT8, uepes
¢duneTp R19C20R18 nocTtynaer Ha Bapu-
Kansl VD2 n VD3.
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Ecnu, Haxopsacb B pexume nnaBHOM
HaCTPOWKMK, HaxaTb Ha KHONKy "lMamaTtb”
(SB4), npveMHMK NEpenpetr B PEXUM
3anoOMWHaHUS TEKYLLEN YacTOTbl Npuema.
B kpaiiHem npaBoOM 3HAaKOMECTE UHAOMKA-
Topa HG1 6yneT BbiBeAEeH HOMEpP CTaHLUMn
(obnactu namMaTU, B KOTOPOU ByaeT 3anu-
caHa 3Ta yactora). HyxHbliA Homep BbIGU-
PaIOT HAXATUAMU Ha KHOMKKM "+" 1 "-", a
3aTeM eule pa3 HaXuMaioT Ha KHOMKY
"MamaAtb”.

HaxaTtnem Ha KHOMKy "Pexum” MOXHO
nepenTM K GpUKCUPOBaHHBIM HACTpPOMKam
Ha CTaHuuMW, 3anucaHHbLIM B NaMATb
MUKPOKOHTpONRepa nNpu ero NnporpamMmm-
pOBaHWM UNN COXPaHEHHBIM B pexume
"Namatb”. CTtaHuMM nepeGupatoT Haxa-
TUSIMW Ha KHOMKKU "+" n "=".

Lymonogaeutens NpYeMHUKa BKIHO-
HaI0T U BbIK/IIOHAIOT HAXATUAMMN Ha KHOMKY
"CLLUN" (SB1). Ero pabora ocHoBaHa Ha
CPaBHEHWU HanPsXeHVs Ha BbIXOAe am-
nuUTYygHOro petektopa (auogw VD14,
VD15) ¢ 06pasuyoBbiM, CHUMaeMbiM C
pnopa VD11. Onepaumio cpaBHeHUs
BbINOMHSET BCTPOEHHbIA B MUKPOKOHTPON-
nep DD1 aHanorosebiii koMnaparop Hanps-
xeHus. B otcyTcTBME nonesHoro curHana
MWKPOKOHTPONNEp YCTaHaBnuBaeT Ha
csoeM Bbixone RAO BbICOKMIA YpOBEHb,
4eM OTKpbLIBaeT TpaHauctop VT7, 6noku-

¢
N

pyioumii paboty Y34 DA4. MopGopkow
pesuctopa R36 pgobueaiotca Haunyuwen
paboTbl WyMonogaBuTens.

VMm—Eepmdea

MpuemHuk cobpaH Ha OBYX NeYaTtHbIX
nnarax. Ha nepsoi 13 Hux (puc. 4) Haxo-
AATCA y3nbl, U306paxeHHble Ha Cxeme
puC. 2, Ha BTOpOW (pyUc. 5) — NnokasaHHbIe
Ha cxeme puc. 3. MNnatsbl coeguHeHbl Mexay
coboi npoeogamu, 0603HAYEHHBIMU Ha
cxemax 6ykBamun A—G. O6e nnatsl nokasa-
Hbl CO CTOPOHbI NeYyaTHbIX NPOBOAHUKOB, Ha
KOTOPOIA yCTaHOBNEHO GOMNbLUMHCTBO ane-
MEHTOB, KaK NpaBuno, B UCMONHEHUM Ans
NOBEPXHOCTHOIO MOHTaXa. YcnoBHblE U
NO3ULUOHHbLIE 0603HaYeHNA ITUX NEeMeH-
TOB Ha puc. 4 1 5 po3oBoro useta. Tak kak B
npoLecce HanaXWBaHWs NEPBOrO 3K3eMr-
nApa npUYeMHUKa U OTNajku NporpamMmbl
€ero MUKpOKOHTpOsnnepa B CXxemy Obinn BHe-
CEHbl U3MEHEHWs, HEKOTOpble JeTann Ha
nnarax HaBecHble, a8 HEKOTOPbIE NEPEMbIY-
KU CNNLWKOM QJTUHHBIE.

donbra Ha o6paTHOW CTOPOHEe nnart
ocTaBneHa HeBLITPaBNEHHOM, OHa yaaneHa
NUWb BOKPYr OTBEPCTUA AN BbIBOOOB
YCTA@HOBNEHHbIX C aTon CTOPOHbI 3NneMeH-
TOB (Ux 0603HaqeHus ronyboro ugeta). Tak
kak ¢donbra obpaTHOW CTOPOHBI CRYXUT
06LLUMM NPOBOAOM, OHa COeMHeHa C COOT-
BETCTBYIOWMMM yHacTkamm $Honbru CTopo-
Hbl Ne4YaTHbIX NPOBOAHUKOB NPOBOSO4YHbI-
MU NepeMbldKaMuy Yepes OTBEPCTUN, NoKa-
3aHHble Ha pyUCyHKax. Mnatbl yCTaHOBNEHDI
B KOpMyce NpUeMHWKa OfHa Hajn Opyrown,
pasgensiowme ux CTOMKU — OTPE3KU TPy-
60K TENECKONUYECKOIN aHTEHHDI.

Katywkn L1 n L2 — 6eckapkacHble,
HamoTaHbl NPoBoAOM anameTpom 0,67 mm
Ha onpaeBke guvameTrpom 3 mMm. L1 —
BOCEMb BUTKOB BNNOTHYIO, L2 — Tpu BUTKa C
warom 0,3 mm. Katywky L3 MoxHO nsroro-
BWUTb CaMOCTOATENbHO, HaMoTas 100 BUTKOB
npoeoga anametpom 0,07 MM B nopgxoas-
wemM 6poHeBOM (PEeppuUTOBOM MarHUTO-
NPOBOAE C MOACTPOEYHUKOM, OJOHAKO
aBTOp UCNONb30Ban rotoByiO, U3BNEYEH-
Hyio u3 paaunotenedpoHa PANASONIC
7980. B HeM xe HailaeHbl MHOrve apyrue
[eTtanu, B TOM Yucne KBapueBsble pe3oHa-
TOpbI U GUNLTPbI.

TpaH3ucTopbl BFP67 MoryT ObiTh 3ame-
HeHbl Ha 2SC3356 unu KT399A 6e3 yxya-
WeHna napamMeTpoB NpueMHuka. TpaH-
auctopbl BC848 n 2SC1740 — Ha niobble

ManoMouHble KPEMHUEeBbIe

CTPYKTYPbI M-p-n € KO3pPu-

0000: 88 BC FF FF FF FF FF FF <€EBuaoaaaa ~ LMEHTOM nepepayn Toka He
0008: FF FF FF FF FF FF FF FF suausugu meHee 150.
0010: FF FF FF FF FF FF FF FF saasaoaa Hanaxusas NPUEMHUK,
00183 FF FF FF FF FF FF FF FF sougguaa npexae BCero l'lO,qﬁleaIOT
gg::: : : : :: : : : : aaaIadTy KoHpeHcaTopkl C2 n C4 gns
0010 FF FF FE FF FF FF FE FF i YKNafKkn 4acToTbl NEpBoro
0038: FF FF FF FF FF FF FF FF j— . FeTepoavHa B HyXHblil aua-
nasoH. Heo6xoamMMo, 4ToObI
P 6 npy NEepecTpoiike No BCemy
mc. [ManasoHy MOCTOSIHHOE Ha-
C50,1 mx L4 10 Mk L6 10 mklH +5B
ce |/ R3 _L c8 _L c10 C13
WA1 1000 I 470 I1000:[o,1 MK 0.1 Mk
c14
c1  c2
47 Z'T_,ylﬁw C947 C1122 7 47 Bixon
C3 c4 [/ c7 c12 c15
L ==47 B ==¢s |7 1oooé L5 —l% 47 L8 =68
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"PAANO" — O CBA3U

PAAUO Ne 1, 2008

npsxeHne Ha Bapukane VD1 He Bbixoguno
3a npegensi 1...4 B. lanee B NoLwarosom
pexuMe 3a4aildT MUHUManbHyO 4acTtoTy
npuema (417,4 MI'u) n nog6oOpKoN KOH-
neHcatopa C18 pobusaiotcs, 4To6bl Yac-
TOTOMEP, NOAKMOYEHHBIN K BbIB. 11 CUHTE-
3aropa DA1, nokazan ToyHo 132 My,

I 64

B pexumMe nnaBHOW HACTPONKN HEOb-
XOOMMO YO6emUTbCH, H4TO WU3MEHEHUIO
nokasaHu uHgmkatopa HG1 Ha 75 kly
COOTBETCTBYET B TPU pa3a MeHbluee (Ha
25 kTu) nM3MeHeHue 4yacToTbl MEpPBOro
retepoauHa. Mpu Heponyctumo 60nb-
LLOM Pasnuunu cnegyeT 3aMeHUTsL cTabu-

nmTpoH VD12 aHanoruyHbiM C

| APYrMM HanpsixeHvem ctabu-

T

O

34

KWAT 2 |.7

S

C3C4 L3 ' C C12

L nusaumu.

O Mo OKOH4YaHUM Hanaxusa-
HUA KaTywky L1 xenatenbHO
3a/nMTb TepMOKIeeM, 4TOObI

C6  CSCBCI +5B YCTPaHuTb  "MUKPOQOHHBIN"
3 addekt, Hanpumep, npu
R Budoa | moCTykMBaHMM OTBEPTKOW NO

3L-‘ILSQI_4

nnate. KOHTyp C katywkon L2 B
HaCTpoOWKe, Kak Npasuno, He
HyxpaeTca. KoHtyp L3C21
HacTpauBaioT NO MakCUMyMy
LIYyMa, CABILLMMOrO B FONOBHbBIX
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:020000001428¢2
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:100030008500473086008101A030880083128C013F
:10004000FF3095000€30970004309200910105308C
:100050009F008501860100004C2360238001061021
:100060002F28A901F6210F228421851E0821861C61
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:100200000800A903F621DF22861C6C29CF23080021
:1002E0000A30290203180800A90AB123851E7629BD
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:10030000861C8029CF23080087218F21080006182A
:10031000080080098F21061C8A29CF230800301C51
:1003200096299F 2805149F1F051008000510080043
:10033000C62386178513C6230517C6230513C62380
:100340000800C62386178517C6230517C623051370
:10035000€62308002318A121231C9821A318A1213A
:10036000A31€98212319A12123109821A319A121A0
:10037000A3109821231AA121231E9821A31AA1218C
:10038000A31E9821231BA121231F9821A318A12178
:10039000A31F98212418A121241C9821A418A12160
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:10030000A41F982198219821982198219821A12142
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:1003F000240882003108880032088E0031088C003E

TenedoHax Npu BbIKNOHYEHHOM
lymonogasutene.

:10040000320880001F231F231F231F231F231F2369
:100410001F231F231F233¢08810030088200031017
:10042000820CB10C0310820CB10C31088B00320895
:100430008E0031088C00320880001F231F233C084A
:10044000810030088200310888003208BE005C308C
:100450008C00083080001F233c088100300882008D
:10046000150988000310380C3C208800A20088130E
:100470003813881238122318880A310888003208F2
:100480008E0038088C00003080001F233C0881008E
:1004900030088200310E31070F398318163E83181C
:1004A000063E063E831CFA3E311A1B3E831CFA3E72
:100480008300320E32070F398318163E8318063EFA
:1004c000063E831CFA3E32180B3EB31CFA3E321A58
:10040000183E831CFA3E063E3307831CFA3EB300E4
:1004E0008400840E0F3083058405320C0F39063E1C
:1004F000831CFA3E063E3407831CFA3EB11A093EBD
:10050000831CFA3E311B0C3E831CFA3ER118183E85
:10051000831CFA3E32182B3E831CFA3EB21A0F3E6L
:10052000831CFA3E321B0E3E831CFA3EB21B0C3EGD
:10053000831CFA3EB400340E0F3982180B3E831CF4
:10054000FA3EB21A073E831CFA3E321B093E831C58
:10055000FA3EB21B0D3E831CFA3EB500350EB600CH
11005600007 30840585058605320CB700370C0F399E
:10057000063E831CFA3E063E3607831CFA3E32188B
:100580001¢3E831CFA3EB21B383E831CFA3EB6006A
:100590008700870E0F30860587050A300311830820
:1005A0000319830003118408031984000311850808
:100580000319850003118608031986000800AEQ10F
:1005C000FB22AE01FB223708AEQ0FB223608AEQ04C
:10050000FB223508AE00FB223408AE00FB22330884
:1005E000AEQ0FB22220EAEQ0FB22AE01FB22290848
:1005F000AEQOFB220800AE19061608232E19061687
:100600000823AE18061608232E180616082308001D
:1006100086160000000000000000000000008612A6
:100620000000000000000000000000000612000082
:100630000000000000000000000008002723380825
:1006400038088C0703188D0A3E08800700348809C0
:100650008809880A03198E03BE0900348B01640049
:10066000831698001C141A088312AB00A030880069
:100670002808080023080311270203100800240883
:100680000311280208002308031125020310080096
:10069000240803112602080000302E23BB00BCO0F2
:1006A0008E0180010930A0001F23A00854283C0844
:10068000A5003008A6000310A500A60D00310A50060
:1006C000A6002508A3002608A400E123E123E123C9
:1006D000A901AA21F621DF22080001302E238B0048
:1006E0008C00BE01BD010930A0001F23A0087 52868
:1006F0003C08A7003008A8000310A700AB00031093
:10070000A70DAB0D0800640088018316980083128F
:100710002F0883169A001€159123A030880083129A
:100720000800640055309000AA3090009C14640080
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:100770002908013E2E23A4002908023E2E2395008D
:100780002A08A900AA21F6210F2208000930A100C9
:100790000A30A000A00BCA2BA10BC82B08006430A4
:1007A000A1006430A000A008D328A1080128080018
:100780006830A1006430A000A00BDC2BA10BDA2B69
:1007C00008008E018F01313090000C100C1CE62BBC
:04070000900108008¢

:02400E00143F50

:0442000084008E00A8

:00000001FF

KoHctanTel NO 1 N1, 3apaoume MuHu-
manbHyio F,i, 1 MakcumanbHyio F., 4acTo-
Ty npuema, Haxoaatcs B EEPROM mukpo-
koHTponnepa DD1 no agpecam cooTBET-
ctBeHHO 0 1 1. VX 3HA4YEHMA YUCNEHHO
pPaBHbl MUHUMAIbLHOW U MakCUManbHOMN
4acToTe NEepBOil FapMOHUKMA NEepBOro
retepoguHa B Merarepuax. Tak Kak KOH-
CTaHTbl MOryT ObiTb TONBKO LENbIMU YUC-
namu, nonyyeHHsle nNpy pacyete no ¢op-
Mynam

NO = (F,,, - 214)/3;
N1 = (F,, —214)/3

3HaveHns HeobxoanMOo OKpPyrMUTL. Hanpu-
mep, ans pauanasona  430...440 My,
OKPYIMEeHHOe 3HauyeHUe KOHCTaHTbl NO —
136 (88H), a N1 — 140 (8CH). Ecnu 3anu-
catb 3TM 3HavyeHuss B EEPROM BmecTto
umeiowwmxcsa Tam 132 (84H) n 142 (8EH),
COOTBETCTBYIOLLUMX NCXOAHOMY AManNa3oHy
417,4...447,4 MI'y, NpueMHUK CTaHeT pa-
6otatk B AnanasoHe 429.4...441,4 Mlu.

McnpaButb 3Ha4YEHUsI KOHCTaHT MOXHO
HEMNOCPEACTBEHHO B OKHe Bydepa EEPROM
nporpammbl IC-Prog nocne 3arpysku
HEX-daiina, TekCT KOTOpOro NPUBEAEH B
Tabnuue, HO [0 Nogaun koMaHabl "po-
rpamMMupoBaTtsk”’. OKHO O0MKHO NPUHATH
BWA, NOKasaHHbl Ha puc. 6. Takaa xe
BO3MOXHOCTb NpeAycMoTpeHa B 60nb-
LUMHCTBE APYrnX NporpaMm ans nporpam-
mupoBannsa MK.

Mpy NepBOM BKMOYEHUM NPUEMHUKA
xenartenbHo, nepeseas ero B pexum "Ma-
MATL", COXPaHUTb NOA, COOTBETCTBYIOLUM-
MU HOMEPaMU AEeCATb 3HAYEHUA HaCToThl,
HEe nMeloumx, BO3MOXHO, OTHOLUEeHUA K
peasnbHbiM CTaHUUsiM, HO nexawux B
paboyeM guanazoHe npuemMHuka. B npo-
TUBHOM CNly4ae Npu nepexoae B pexum
nepebopa COXpaHeHHbIX HAaCTPOEK Ha
MHAMKATOP MOryT ObITb BbiBEAEHbI (paHTa-
ctunyeckue udpbl.

l'|yBCTBI/ITeJ'IbHOCTb npuemMHuika MOoxeT
ObITe yny4ylleHa, a ero YCTOMYMBOCTb K
BO3[1EMCTBUIO CUNbHLIX CUrHAnNoB, 4acToTa
KOTOpPbIX NEXUT 3a npeagenamu paboyero
[mnanasoHa, NoBbiLLeHa, ecnu nobaBuTb kK
Hemy YPY-npecenektop, COOpaHHbI No
cxeme, m3obpaxeHHoi Ha puce. 7. MNoa-
6opkoii peauctopa R1 MOXHO yCTaHOBUTbL
ONTUMATbHbIN KO3GPULMEHT yCUNEHUS.

MeuyatHas nnata YPY, nokasaHHaa Ha
puc. 8, No KOHCTPyKUMM aHanornyHa
OCHOBHbIM MnataM npuemMHUKa. KaTyLUKVI
L1—L3, L5, L7, L8 ognHakoBbl U cogepxar
no 1,5 BuTka nposopa anametpom 0,67 mm,
HaMOTaHHOro C LUaroM 2 MM Ha ONpPaBKy
nuameTpom 2,8 mMm. Kaxpasa M3 HUX
NOMELWEHa B OTAENbHLIt 3KpPaH U3 Mef-
Hol ¢onbru. Beixog YPY coepuHsiioT
OTPE3KOM TOHKOro KoakcuanbHoro kabe-
ns ¢ 6a3on TpaHauctopa VT3 (cm. puc. 2
n 4). KongeHcatop C1 (tam xe) He
UCNONb3yeTCa.

Or pegakymn. Daiinibi NPOEKTOB nevar-
HbIX nnar npywemMHmka (B ¢opmare Sprint
Layout 4.0) n nporpaMma MUKDPOKOHTPOJI/IE-
pa umerotrcss Ha HawemM FTP-cepsepe rio
anpecy <ftp.//ftp.radio.ru/pub/2008/01/
rx430.zip>.

Pepnaxrop — A. Lonruii,
rpaguka — A. Honrui, ¢oro — aBropa



BY BonbTMmeTp Ha auope LLUoTKku
Bopuc CTEIMNAHOB (RU3AX), r. MockBa

Py HanaxuBaHuM NIOOUTENLCKOM

CBA3HOW annapaTtypbl, e PEeMOHTe
MM NpoBepke 4acTo Tpebyerca namepe-
HUE HanpPsXEHUs BbICOKOW 4acTOTbl B
nonoce 0o 30 My, (KB annapaTbl) 1 gaxe
no corteH merarepy (YKB annapartbi).
3HaveHVa HanpsiXxXeHus WUCCneayembix
curHanoB o6blNHO nexar B npepenax or
[ECATKOB MUNNUBONLT A0 AECATKOB BOJIbT.
Haubonee NnpocToi BapuaHT BbINONHEHUsA
BY BOnbTMETPA AN TakUX U3MEPEHUIA —
BbIHOCHaA rONOBKa C NONYNPOBOAHWUKO-

TeJIbHOW FOI0BKOM Ha OBbLIYHOM KpeMHue-
BOM OMoOae pernctpmpoBatb BY Hanpsxe-
HWe meHblLe 0,5 B yxe He 6ygeT.

Y repmaH1eBoro amona U3MeHeHne Toka
B TEX Xe npeaenax npoucxoaut npu 6onee
HU3KUX 3Ha4eHusx HanpsbxkeHus (0,1...0,3 B)
1 6onee nNnaBHO. IMEHHO 3TO 1 NO3BONSET
€o3aaBathb C TaKUMW OVOAaMU BOJIBTMETPbI,
cnocobHele uamMepats BY  HanpsixeHus
0,1 B u meHee. MNpagaa, Npy Takux 3Hade-
HUAX HanNpPsXeHUA BONLTMETP yxe He Byaet

pUOOHOM BbiNpaAMneHun BY HanpsixeHve
He OO0MKHO NPeBbllLaTb NPUMEPHO OQHOM
TpeTn OT MakCumManbHO AOonycTUMOro
06paTHOro HanpsXeHusa guoaa.

PelLeHne 3apa4n — NPUMEHNTL B U3Me-
puTERBHOM ronoeke auop, Lotku. Y Hero
npsMas BETBb BOJILT-aMNEPHON XapakTte-
PUCTUKU He Takas "KpyTasa”, Kak y 06blNHOro
KPEMHVMEBOIO AMOAA, U NEXUT 3aMEeTHO
"nesee”. Kak BUOHO U3 puc. 1, UsmMeHeHne
npsmMoro Toka 4yepe3 guop Lotku or
10 MKA g0 1 MA NPONCXOOUT NPU U3MEHE-
HUM HanpsbxeHus B npegenax 0,2...0,4 B.
MoxHO oxunpatb, 4to BY BOnbTMETP Ha
OCHOBE Takoro AvoAa TakxXe MO3BOnuUT
namepaTL Manoe BY HanpsbkeHue, xota
3¢ PEKTUBHOCTL €ro BhbinNpsAMneHus 6yner
HECKOJIbKO XYXe, YEM Y BONLTMETPa C rep-

BbIM OWOAOM K BONLTMETPY MOCTOSIHHOIrO E1 C11000 R1 300 k MaHWUEeBLIM AUOA0M.
TOKa (Hanpumep, K UM(pPOBOMY MYRbLTU- CxemMa BbLIHOCHOW W3MepUTENbHOMU
MeTpy). HepocTtatok Takoro pelueHvs B Hl—A ronoeku ¢ anoaom LLoTku k pacnpocTpa-
TOM, 4TO NPU U3MEPEHUU HaNPAXEHUNA HEHHOMY MynsTUMETPY M832 (nnu ppyro-
meHee 1 B (pelicTyioulee 3HaveHue) ag- VD1 MYy aHal0rM4HOMY C BXOAHBLIM CONPOTUB-
PEKTUBHOCTb [ETEKTUPOBAHNA CHUXAETCA KM832 nenvem He MeHee 1 MOM) nsobpaxeHa Ha
¥ LISl OTCYETa YXe Henb3fA Monb30BaThC  E2 BAT41 C2 0.1 Mk puc. 2. Kak 1 B aHa/IOrMyHOM YCTPOWCTBE
’ C repmaHueBbiM auopom [1], kanubpyiot
|, MA > : - BY BonsTMeTp NoaGopoM peanctopa R1 —
J npu noaaqe Ha BxoA BY Hanpaxenun 2 B
I Puc. 2 — (oencTeyioulee 3HavyeHWe) nokasaHusa
I ’ - MYNbTUMETPA [OMKHbI ObIThb Takxe 2 B.
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wkanamMu mynbtumetpa 6e3 npeasapu-
TenbHON ero kanubpoeku BMecTe ¢ BY
FONOBKOW.

MMeHHO NO3TOMY B U3MEPUTENBHBIX
ronoBKax Takux NpubopoB PEKOMEHAOYIOT
MCMOMb30BaTh rEpPMaHNeBbie avoabl, MNno-
CKOJIbKY Y HUX 3aMETHbIE 3HAYEHUSI TOKOB
HabMoaaI0TCA NPU MEHBLUNX 3HAa4YeHUAX
HanpsXeHus, 4Y4eM Yy KpeMmHuesblx. Ha
puc. 1 nokasaHbl yHaCTKu NpsMbIX BETBEN
BOJMLT-2MIMNEPHBIX XapakTEPUCTUK repMma-
Huesoro BY guopa (TO507A), omopa Lot-
kn (BAT41) n 06blMHONO KpEMHUEBOro
(KO503A). Kak BMOHO, M3MEHEHME TOKa
vepes3 avoa KA503A Ha aBa nopsioka (OT
1 MA po 10 MKA) NpouCXoouT B OHYEHb
y3kol 30He Hanpsxenun (0,5...0,75 B).
WHbIMU CcnoBamu, BONBTMETP C U3Mepu-

nuHeeH. MNoagpobHO BONBTMETP Ha repma-
HWEBOM OMOLE pacCMOTPeEH B [1].
Heobxoaumo OTMETUTL ABa €ro Hepo-
cTatka (NMOMUMO yXe OTMEYEHHOW Henu-
HENHOCTM NpWU ManbiX HanpsxeHusx). Bo-
rnepsbIX, Y NONyNpPOBOAHMKOBbLIX NPUGOPOB
Ha OCHOBE repMaHus XapakTepUCTUKK
3aMETHO 3aBUCAT OT Temneparypbl. B pe-
3ynbTate kanubpoBo4YHAs KpuBas He-
CKONbKO CMELLAETCA NPY U3MEHEHUU TeM-
neparypbl, 1 3T0 CMeLleHne 0cobo 3ameT-
Ho npu BY Hanpsxxenun meHee 0,1 B. Bo-
BTOPbIX, Y BbICOKOYACTOTHbIX repmMaHue-
BbiX AWOAOB, Kak NpasBuno, HEBENMUKO
MakcumanbHoe obparTHoe HanpsXeHue,
4YTO He NO3BONAET U3MepATb GonbLune
(oecatkn BonbT) 3HaueHns BY Hanpsixe-
Hus. HanomHMM, 4TO npu ogHononyne-

32aBUCMMOCTb NOKA3aHUI MYNbTUMETPA
OT ypoBHA BY HanpsixeHus Ha BXoge ronos-
KU pgaHa Ha puc. 3 (kpueasa 1). 3oech xe
11 CPaBHEHWA NPUBEOEHA N aHaIorMyHas
32BUCUMOCTb U151 FONOBKU C rEPMaHNEBbLIM
nvoaom (kpvsas 2). Yyactku kpuebix 11 2
B vHTepeane 0,2...2 B npaktuyecku ngex-
TH4HbI. Kak 1 cnepoBano oxvaatb, npu BY
HanpsixeHun, meHbLuem 0,2 B, adpdexTue-
HOCTb rOnoBku C auopom LLoTku xyxe, HO
BCE Xe [AoCTatoyHa Aana U3MepeHus
HanpsxeHusi npumMepHo Ao 50 MB.

HesHauntenbHoe YCNOXHEHUE OeTeK-
TOPHOW ronoBku ¢ anopom LLotku no3eo-
NAET CABUHYTb HUXHIOK MpaHnLy namepe-
HUA [0 3HAYEHU B HECKOJIbKO MWUNn-
BonbT. CNoco6 3T0T He HOB — ero nNpume-
HANM €eWe Ha 3ape nonynpoOBOAHWKOBOM

o UNVVAS
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PALWO Ne 1, 2008

ANEKTPOHUKA. Peub unogeT O NPponyCckaHuu
4yepe3 avop HebonbLOoro NOCTOAHHOIO
TOoKa B NPSIMOM HanpasneHuu. Cxema
[LETEKTOPHOW FONOBKWU Takoro Tuna noka-
3aHa Ha puc. 4. 3HauyeHve Toka 4yepes
namepuTensHolii amog VD1 onpepensetca
conpoTueneHvemM peauctopa R1 u B gaH-
HOM cnyyae npuMepHO paBHO 20 MKA. Mpu
3TOM NafeHWE HanpsiXeHus Ha Aauope
6ynet okono 0,2 B. ins TOro 4tobb! UCK-
NOYUTL ero BNUAHUE Ha Pe3ynkTaThl U3Me-
PEHUIA, HA BTOPOWN BXOA MynbTUMETpa
Hafl0 NopaTh TOYHO Takoe Xe Hanpsxe-
Hue. Ero MOXHO MORYYUTb C NOMOLLBIO
06bINHOrO PE3UCTUBHOrO AenuTensl, HO
Nyvwe 310 cAenatb BBEAEHUMEM BTOPOro
nvopa LWotku (VD2 Ha puc. 4). OpuHako-
Bble HanpsixeHusi Ha oboux auMopax ycrta-

noB Lotk B CTEKNAHHOM KOpRyCe C Npo-
BONOYHBIMA BbiBOJaMu. ABTOp npuobpen
€ro B MOCKOBCKOM MarasuHe ¢pupmbl “Hun-
u-Aun”. B oktabpe npoLunoro roga pos-
HU4Has ueHa 6bina ecero 7 py6. 60 kon. 3a
WwTYKy. B nameputenbHoOn ronoBke MOXHO
NPUMEHUTL U ApYre UMMOPTHLIE AUOAkI,
Hanpumep, BAR28, 1IN5711 unn 1N6263.
Bce Tpu avoga nMeioT 6nuskue xapakre-
puctuku. OHM HEMHOro yctynaiotr BAR41
No MakCUManbHO [AONYyCTUMMOMY O6paTHO-
My HanpsbxeHuio (70 B), HO nmeloT 3ameT-
HO MEHBbLLYIO EMKOCTb — 0kono 2 nd npu
HyNneBoM HanpsixkeHun Ha puope (1) m
AOMKHbI paﬁOTaTb Ha 4yacTtoTax HeCKONbkKo
COTEH Merarepu,.
N3 oTteyecTBeHHbIX anopoB LLotku B
rofioBKE MOXHO npumeHuTb KO922A,
KA922B n KN923A. OpHako y HuX
"'13 B sametHo 6onee Huzkue aHasenms

R2 47 « C201mc_|_
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MaKCUMasnbHOro AonycTtumMmoro
0bpaTHOro HanpsXeHusa — Yy Nyy-
LEro N3 HUX MO 3TOMY NapameTpy
nmona KN9226 oHo Bcero 21 B.
Hanuune y mynstmeTtpa M832
B pO3€eTKe g1 u3MepeHnin napa-
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KM832

METPOB TPaH3UCTOPOB cTabunum-
3UPOBAHHOr0 HanpsiXeHus —
okono 3 B, 1 10, 4TO ANA ronoBKU

E2

AN
7/

VD1 =
\4 ¥ VD2 T

VD1, VD2 BAT41

Puc. 4

HaBNMBaIOT NepeMeHHbIM peauctopom R2
NO HYNEBbLIM NOKA3aHUAM MYNLTUMETPA B
OTCYTCTBUE HanpPsiXeHust Ha BXOAE ronoB-
KA. JTOT AMOA4 HEe MCNoNb3yeTcsa ans
U3MepeHna HanpsaxeHusa, HO ecnu ero
noMecTUTb papoMm ¢ guogom VD1 (B Ten-
NIOBOM KOHTaKTE C HUM), MOBbICUTCS TEM-
neparypHas ctabunbHOCTb paboTkl name-
PUTENBLHOMN FONOBKU. 3TO OCOGEHHO BaXHO
npu naMepeHun cambixX Manbix BY Hanpa-
XeHui. Jleno B TOM, 4TO Npy U3MEHEHUN
oKpyXatowier TemnepaTypbl U3MeHeHus
NaaeHusl HanpsixeHua Ha oboux amopax
6yayT NpMMEpPHO OAVHAKOBbIMU U HanaH-
CUPOBKa ronoBky He 6yaeT HapyLuaTbes.

UcnbiTaHua ronoBku nokasanu, 4To ee
YYBCTBUTENBHOCTb MPU ManbiX Hanpsxe-
HUAX 3aMEeTHO MOBLICMNAChL (N0 CpaBHe-
HUIO C BapuaHTOM Ha pucC. 2), a 3aBuUCu-
MOCTb MNOKasaHuii MynbtumetTpa oT BY
HanpsXeHUss Ha BXOQEe rONOBKU y Hee
NPakTUYeCKn COBMNaAaeT C aHasIorMyHomn
32BUCMMOCTbIO A1 FONOBKU C repMaHue-
BbIM AMOAOM (KpuBas 2 Ha puc. 3).

MakcumanbHo ponyctumMoe obpatHoe
HanpsxeHue guopoB Lotku BAT41 —
100 B. CnepoBatenbHO, MakcumanbHoe
BY HanpsixeHue, KOTOpPoe MOXHO U3Me-
pPATb FONOBKOM C TakuM ANOAOM, — Mpu-
mepHO 35 B (pmeunctByioulee 3HaveHue).
EmkoCTb Nnepexoga auopa npu obpaTtHOM
cmeuieHun 1 B He npeBblwaet 2 nd. Us-
MepeHUsa NoKasasn, 4To y ronoBknu ¢ oNO-
pom BAT41 HeT 4acTOTHOU 3aBUCUMOCTU
nokasaHui, No KpanHen mepe, oo 30 My,
(Ha 6onee BLICOKOM 4acToTe NpoBepkKa He
npou3BoaUnach). 3ToT ANOL BbINYCKaeTCs
B MUHUATIOPHOM CTEKNIAHHOM Kopnyce 6e3
MapKMPOBKM Ha HeM. BbiBog kaTtoaa nome-
YEeH Ha Kopnyce TEMHOM NONOCKON.

Avop BAT41 — opvH n3 Hanbonee pac-
NPOCTPaHeHHbIX BbICOKOYACTOTHBLIX ANO-

TpebyeTcss TOK BCEro HECKONbKO
AEeCATKOB MUKpoamMnep, HaBoaouT
Ha MbICMb UCNONb30BaTb €ro And
nutanua ronoeku. OgHako no-
CKOMbKY MYNETUMETP Npyu uame-
peHuax BY HanpsxeHus He
CoeauHAETCA C 0OWUM NPOBOAOM
(OH ¢akTUyecku BKIKOYEH B aua-
roHanb MOCTa), HEBO3MOXHO 3TO CAENaTb
Hanpsmyio. Mcnonb3oBath B 3TOM cny4yae
Kakue-nnbo 3NeKTPOHHbIE YCTPOWNCTBA
(HanpuMmep, Kak 3TO caenaHo B [2]) Heue-
necoobpasHo. [lBa [OONONHUTENbHbIX
ranbBaHU4YeCKMX anemeHTa Tuna AA obec-
nevat paboTy U3MEPUTENLHON FONOBKWN Ha
NPOTAXEHUN O4eHb OAUTEeNbHOro BpemMe-
HW, faxe 6e3 OTKNYEeHUA nUTaHuA,
NOCKONbKy NOTPebnsaemblil €10 TOK CONo-
CTaBMM C TOKOM CamMOpa3psaku 3neMeH-
TOB. MpY NUTaHWUM ronoBKK OT OBYX ane-
MEHTOB AA COMpPOTUBNEHME PE3UCTOPOB
R1 n R3 (puc. 4) cnepyet yMeHbLUUTL [0
300 kOM. YMeHbLIeHne ToKa Yyepes ouof,
o 10 MKA He CkasbiBaeTCsl Ha xapakte-
PUCTUKAX UBMEPUTENBHOW rONIOBKU.

MockonbKy Harpyska ronoBkv BbICO-
KOOMHasi M TOK 4Yepes3 AMOfA, OrpaHuyeH,
NPeBbILEeHME MaKCUManbHO [0MNyCTUMOro
BXOQHOMO HanpsiXeHus He NPUBOAUT K
HEMEeNIEHHOMY BbIXOAy AMoAa U3 CTpos.
Ho npu 3TOM BONbTMETP TakXe nepecraer
ObITb NMHENHBIM (3aHMXaeT pe3ynbTaThbl
M3MepeHUit). 3TO ABNEHWE MHOW pas nNpu-
BOAUT K Kypbe3am Bpoae "KCB 3aBucuTt ot
YPOBHSI MOWHOCTU nepeparymka”, XoTs
KCB, koHe4Ho, He nameHsierTcs. MNpocTo B
3TOM Cny4Yae [AuOAHbIA BONLTMETP B
nameputensHom yane KCB-metpa npu
NOBLILIEHNN MOWHOCTU BbIXOAWT 3@ npe-
penbl  NUHENHoro BbinpsamneHus BY
HanpaXeHus.

C3
0,1 mk
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Bopuc enaHoB A,
r. Mocksa
91»1 COpEBHOBAHWS BrEPBblE NPOBOAU-
nmck ¢ 1997 1. 1 GbiINU NOCBALLEHI
NATUNETUIO BbIXOAA nepBoro Homepa KB
XypHana“, u3gaBaBlIErocs Tora pepak-
uver xypHana "Pagmo”. Ho ato 6ein ¢op-
MasnbHbI NoBoA. Ha camom pene 3a 3tmm
crosino 6ecrnoKONCTBO COTPYOHUKOB pe-
[lakumMu 332 COCTOsHME pagvocnopta u, B
4aCTHOCTW, COPEBHOBaHUA NO PaanoCBA3U
Ha KB. A OHO 6bINO MNayeBHbIM — Aaxe
OCHOBHbIE BCEPOCCUMCKUE COPEBHOBAHMUSA
(4eMnnoHaTbl 1 KyBku) He Habypanm 1 CoTHU
y4acTHUMKOB. BOT TOrga-to v BO3HUKIA
MbIC/Ib NPOBOAUTL OTHOCUTENIBHO HEBOIb-
w1e No NPOACMKUTENBHOCTU COPEBHOBA-
HUSA, KOTOpbIE HE O4EHb CUNBHO OTBJIEKAM
paavoniobuteneii oT XUTENCKUX XNonoT B TO
HE OuYeHb CrOKOMHOE W HecTabunbHoe
Bpems. Jla U KOHTPOMbHbIE HOMepa Obinv
npuayMaHbl HeobblYHbIe — BKIIOYABLUME B
cebst uHbOpMaLMIO O BO3pacTe yHaCTHUKE U
0 ero paavoMobUTENLCKOM CTaxe.

Mpoes Takux COPEBHOBaHUA MpuULLNach
no aywe paayuoniobutenam. OHY Gbinv BOC-
NPUHATBHI MU Kak CBOEOOpasHbI “npasa-
HUK B adupe”. 3ToMy CnocobCTBOBANO U
Ha3BaHue copeBHOBaHW — Ctapblii HoBbIl
rop, Bceraa otmesasica B Poccuu.

Brarosapum Bac

33 YYACTHE B COPSBMORARMEX
“Crapwit Hosait loa”™,
KOTOPBIe CHUIH ROCHATISHR
RATHISTHIO BANXOAA

OePBOro HOMepa

1997 @
.
-

g KB myprara”.
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"MepBblii 6NMMH" He Bbien "KOMOM”.
Jaxe 6e3 npeaBapuTenbHOM “PackpyTku” B
HVX NpuHaIKM ysactve okono 300 papgvo-
cTaHumin. MHOrve y4aCTHUKU NPUROXUA K
oT4eTaM CBOW OT3biBbl U KOMMEHTapuK,
NPOCUNK HE Or paHNYUBATLCS “OGUNENHBIM™
KOHTECTOM W NPOBOAUTL Takue COPEBHOBA-
HUS @XerofHo. BOT Tak OHU yxxe 1 NpoxoasT
[BEH2[LaTb NET, MNONb3ysiCb HEU3MEHHOW
NonNynApHOCTLIO. ..

Ocobo TporarenbHo 6bino NonyyuTb B
NEePBbIX COPEBHOBAHMAX OT3bIBbl BETEPAHOB
paamoniobuTensckoro aevxenvs. OHu, aa
Y MHOIVE MONOAbIE UX KONneru, C yAoBO/b-
CTBMEM PaCCKa3ain O CBOUX NEPBbIX BbIXO-
[ax B paanomnoburensckuii apup, 0 CBOMX
NepBbIX PAAVOCBA3AX.

Ha Hawei obnoxke — KOMaHaa AMUT-
POBrPaaCcKon KONNEKTUBHON paanoCTaHLUMmN
RWA4LYL, koTopan MHOroKpaTHO 3a 3TU rogkl
3aHMMana nepebie MECTa B CBOEW Noarpyn-
ne B copeBHoBaHusX "CTapbii HoBbI rog”.
06 aTOM CBUAETENLCTBYIOT MIAKETKU, NOMy-
YeHHble 3TUM KOMNEKTMBOM. Mbi Gnaropna-
pUM KX 38 BEPHOCTb HallMM COpPEBHOBA-
HUAM 1 Xxenaem konnektnsy RWALYL panb-
HeMLLMX ycrexos! n




MpocTtoun YKB UM nepepatuuk

Erop 'YPOB, r. Jlucku BopoHexckoii obn.

B nocnepHee Bpemsa Bce O6onblee
Yyucno paguoniobuTenelri UCNoNbL3YIOT
ovanasoH 144...146 MIu. Xouwy npeano-
XUTb CXEMy nepeaatyvka MOWHOCTbIO
4...5 BT, 4acToTy KOTOPOro MOXHO nepe-
cTtpamBatb B npegenax 0,025 My ot
cpefHei H4acToTbl HACTPOMKN.

Boga MN3B-2 0,3. Karywku L4, L6, L8
HaMoTaHbl Ha Ofnpaekax AuamMeTpoM 9 mMm
1 cogepxart no 3 Butka nposoga 13B-2
0,7. Dpoccenb L2 HamoTaH Ha peancTope
MNT-0,5 100 kOm (1 Gonee) NpPoBOAOM
Nn3an 0,12 n copepxut 35...40 BUTKOB.
Apoccenn L3, L5, L7 — 6eckapkacHsle,

63 OmM (ecnu Harpy3ka 75 Om) unu 37 Om
(npw Harpyake 50 Om).

YcraHoBuB poTop koHpeHcatopa C7 B
cpenHee NOnOXeHWe, NOACTPONKOW KOH-
neHcatopa C6 v noacTpoevHVKa KaTyLuku
L1 ycraHaBnuBaloT HeobXxoaMMyio 4acToTy
curHana. 3artemM NoACTPOEYHbIMU KOHOEH-
catopamn C11,C12, C15—C17,C20—C22
no6uBaIDTCS NONYYEeHU MakKCUManbHOM
MOLWHOCTN CUrHana, OpUeHTUPYACb NO
SIPKOCTU CBEYEHMSA NAaMINOYKU B 3KBUBASIEH-
Te Harpy3ku. Tok, noTpebnaemblii ycunure-

L — ___RT* 0 13 cr4 | C18 cz3
L £5 100MKx258 110k O1mK 0,q47mK 0,1 MK Iaotmm 470MKX258
= = R6 810 2 LI s
T 5L TWI3, T §
ci54.20 R0 N
[FIKLOIMKS  py
L6 | sl
| Al
cr7 |t
5 L B D] 3
R 220x VDI o5 [l] N B I A
" KB104A “.20 | | Rez] S| |60
L
| cao-gzz | 1 97| X 7
et s | 420 |, |
Puc. 1 b
Cxema nepepatyvMka nokaszaHa Ha 2 03 L1 100 mKln neM nNpu  MakCcUmanbHOW
puc. 1. Ha mukpocxeme DA1 cobpaH ycu- 100MKx258 Y47MKXZ75B e +1Z f BLIXOOHOW MOWHOCTU, —
Tenb-moaynsaTop curHana. Ha ero HY XIi‘ ‘m_ c7 okono 2 A.
BXOA, NOAAETCA CUrHan oT MUKPOGHOHHOrO RS MopknioyMB BMECTO 3K-
ycunuTensi, cxemMa KoToporo npeacrasneHa L 15 I(I L 20 47K L BUBANEHTa peasibHyi0 aH-
Ha puc. 2. 3apjalowmin reHeparop ne- R1 RE 22K 70”"”’ TEHHY, NOACTPOEYHLIM KOH-
peaaTinka BbINONHEH Ha TpaH3ucTope VT1. JK l—» peHcatopom C22 yctaHasnu-
Ero yactora onpeaeneHa 4actoTon KBapLe- + ; BalOT MakCUMarsbHbIA CUrHan,
Boro pesoHatopa ZQ1 v anemeHtamu L1, K I_ 10 MKX16B s OPVEHTUPYSCb Ha NOKa3aHus
C6, C7, VD1. YactoTy pe3oHatopa MOXHO N> | (71 3 MHAMKaTopa HarnpsiXeHHOCTU
BblOpaTh MoBoii B uHTepBane 48...48,6 M. 2| 7mxx R nonsi. ECTECTBEHHO, 4TO MC-
MNepemeHHbIn koHaeHcatop C7 nossonsetr X | x708 7'Jj_- 5 YI1,viz  nonb3yemas aHTeHHa AomKHa
nepecTpameatb 4acTOTy reHepatopa Ha ¥ ]00 470 10MKX168 ,{737025 6biTb NpeaBapuTENLHO HACT-
7..8 kTu. Koutyp C11L4C12, noaxnioven- < I poeHa u cornacosaHa no
Hbli K BbIBOOY KOMNEKTOpa TpaH3ucTopa MuUHUMymy KCB.
VT1, BbIENSET TPETHIO rApMOHUKY CurHana ~ PUC. 2 AsTOp ANs pabotel ¢ onu-
33ja0wWwero reHeparopa. Ha TpaHauctopax CaHHLIM NEepepsaTiNkoM UC-
VT2 n VT3 COOTBETCTBEHHO BbIMONHEHbI nonb3yeT Tak Ha3blBaeMyio
NPenBapUTENbHBLIM MU OKOHEYHBIA Kackaabl "J-aHTEeHHY", 3CKU3 KOTOpOW
YCUNUTENSE MOLLIHOCTW. rnokasaH Ha puc. 3. 310 go-
MoHTax ycunutenss BbINONHEH Ha cTatouHo adgekTvBHaa aH-
nnarte n3 AByCTOPOHHE GONbLrMpOBaHHOIo TEHHa C KPYroBOW auarpam-
CTEKNOTEKCTONMTAa HaBeCHbIM Croco60M, | MO HanpasneHHOCTU U 60nb-
B NUHENKY, Ha NATaykax MM KBagpartax, 50 UM { LWKMM [OVanas3oHOM BXOAHOro
BbIPE3aHHBLIX Ha OOHOW U3 CTOPOH NNathbl. (75 0M)| 8. 30 5.20 1 Puc. 4 COMNPOTUBNEHNS], 3aBUCALLETO
donbra BTOPOY CTOPOHLI Nnatel coxpake- & | | Lo - OT TO4EK NoaKMoyeHna puae-
Ha NOSHOCTBID, OHA BLINONHAET QYHKUMIO R ﬂ/d =20 pa (toukm X nY Ha puc. 3). L mHbI OTPe3KoB
aKpaHa. " OCHOBHOrO Wu3nyyatensl, ykasaHHble Ha
Mnata nocne MOHTaxa NOMELWEeHa B puc. 3, cooteetcTByioT 510 (A/4) n 1540 mm
3KPaHUPOBAHHBIN KOPNYC W3 NyXEHOn (3A/4). PaccrosiHue mexagy anemMeHTamm
XECTU, pasfieneHHbI Ha OTCEKU MO YUCny aHTEHHbI 3aBUCUT OT UX AviaMeTPa U [IOMKHO
KackanoB. Jetann mogynsatopa v 4acto- X§ Y4 4 COOTBETCTBOBATL ycnosuio D/d=20.
TO3a[aloLLmX Lenen reHeparopa nomelue- D ~ MOXHO NPUMEHUTL TaKXe 1 NOMYBOSHO-
Hbl B AONONHUTENbHbIV 3KPaH, HanpuMep, d BYIO @HTEHHY B BWAE OAMHOYHOIO NPOBOAA.
kopnyc otT TeneBu3noHHOro CKB wnm —1<— Puc. 3 Jna cornacoBaHus ee BbICOKOrO BXOOHOro
CKM. conpotuereHun (okono 1 kOM) ¢ conpoTue-

BuiBOgb peTtanen nepen MOHTaXoM
LOMXHbI GbiTb YKOPOY€Hbl 0 MUHUMATTLHO
BO3MOXHOW [A/IMHbLI. Bce pe3auctopbl B
nepepativke — MIJIT. MNOCTOAHHBIE KOH-
neHcatopel — KM, K[1; nogctpoeyHble —
KT4-21 (KT4-25); okcupHble — K50-35
WNWN aHasIorMyYHble MMNOPTHBIE.

KaTtywka L1 HamoTaHa Ha nnacTMacco-
BOM Kapkace guameTpoM 5 MM c noga-
CTPOEYHUKOM U3 KapbOHUNBHOrO Xeneaa.
Ee o6moTka copepxuT 4...5 BUTKOB Npo-

HaMoTaHbl Ha OMpaBKe OUaMETPOM 8 MM
nposogom MN3B-2 1,0. Yucno BuTkoB — 4.

TpaHauctop KT920A MOXHO 3aMeHUTb
Ha KT913A.

HanaxuBaHue nepegartyvka He Cnox-
HO. K aHTEHHOMY rHe3ay noAKNoYaloT K-
BMBA/EHT aHTEHHbI, COCTOALWMIA U3 BKIO-
YEHHbIX NOCNEe[OBaTENbHO NaMnbl Hakanu-
BaHUA Ha HanpsixeHue 6,3 B npu TOKE
0,5A n peauctopa CONPOTUBNEHNEM

nenHvem ¢puaepa 50 um 75 OM cneayet npu-
MeHUTb [1-KOHTYD, BbIMOMHEHHBIN MO CXeMe
Ha pmc. 4. Karywka L1 conepxut 5 BUTKOB
nposopga N3B-2 1,0, HaMoTaHHbIX Ha onpas-
Ke onamMeTpom 5 MM. LLiar HaMOTKN — 2 MM.
MNoacTpoeyHbiMm koHAeHcaTopamu C1uC2,
a TaKke CXATUeM UMM PACTIXKEHVEM BUTKOB
kaTywku L1 pobusaiotcs MUHMMANBHOIO
KCB 1 makcumanbHON HanpskeHHOCTU Nons.

Pepaxrop — C. Hekpacos, rpa¢mka — 10. AHgpees
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Hosbin Fluke 125 ScopeMeter® —
npubop "4B 1"

Bo BTOpO# YacTu crarbm NPOLONKAEeM 3HAKOMUTb C TEXHUYECKUMM XapaKTepuCcTUKaMun u BO3MOXHO-
cramu ckonmerpa Fluke 125 (Fluke, CLUA) — mHOropyHKUMOHaNbHOro cpeacTBa TeXHNYECKOro KOHTPO-
NS ¥ ANarHOCTNKM COBPEMEHHOIro MHRYCTPHanbHoro obopyaoBaHus.

FLUKE

Tak, HoBbI ScopeMeter Fluke 125 —

310 passutve nmHenkn 120-n cepuu,
pobaeneHne o4epefHOro MHHOBaLUMOHHO-
ro Cpencrsa U3MEPEHUS], K YCTNELLHO 3a-
pekoMeHaoBaBLLMM cebsa mopenam 123 u
124. CkonmeTpbl 120-i1 cepum co4veTaloT B
cebe pAByxKaHanbHbIA ocuunnorpad,
UMPPOBON MYNETUMETP UCTUHHBIX Cpea-
HeKBagpaTuyHbiX 3HadeHun (TRMS) u
"6e30yMaxHbLIA" perucrpatop C AByMSA
BXxoaamu (CM. Tabnuuy NnapamMeTpoB).

Mpu6op poNoNHeH ABYMA NPUKNAAHbI-
MW HOBaUMAMWU B BUOE peXmMa Tectupo-
BaHUA CUrHANoOB WHTEPOENCHbIX LNH
(Fieldbus) n pyHKUMN U3MEPEHUN 3neK-
TPUHECKON MOLLHOCTU B OAHO(AsHbIX U
CUMMETPUYHBIX Tpex(baSHbIX cucrtemax.

NoMuUMO TecTUpoBaHUA COCTOAHUA
WwuH NpMBop NO3BONSIET BLINONHATL U3-
MEpEHME [OENCTBYIOWEro HanpsXeHUs
CUrHaI0B C LUMPOTHO-UMMYNbCHOW MOAY-
naumein (LUNM) Ha Bbixoge anekTponpu-
BOOOB M ob6ecneuvMBaeT paspelleHue
0,01 Om B wunHTepBane 0...50 Om npu
M3MEPEHUN CONPOTUBNEHUs 06MOTOK
[Burartenei, reHepaTtopoB U T. M.

Mpy pelieHuy 33034 NPOMBILLINIEHHOTO
npumeHeHuss Fluke 125 o6ecneuvsaer
mM3MepeHus aktmeHon (BT), nonHon (BA),
peakTmBHoM mowHoc™ (BAP) 1 koapdu-
umeHTa MouHoCTU (PF) anekTpoyCcTaHOBOK
B LUMPOKOM AuanasoHe 4acToT, BKAoqas
4aCcTOTbl, MPUMEHSIEMbIE B 3NEKTPONPUBO-

(AU, AT, 1/AT) n oTHOCUTENDb-
HbIX U3MEPEHUIA.

B «komnnekte npu6opa
€CTb TOKOBbie KNewm-npeot-
pasosartens i400s ¢ BLIXOOOM
BNC, koTtopbie o6ecneqvBaiorT
M3MepeHne 3HayeHun nepe-
MeHHoro Toka fo 400 A Ge3
paspbiBa LENU B ABYX npeae-
nax: 40 A u 400 A (BbixOp,
10 mB/A nnn 1 mB/A). Kne-
wu-npeobpasosartens noa-
KMIOHaI0T HENOCPEeACTBEHHO K
ocuunnorpady nnm K undpo-
BbIM MyNbTUMETPAM 4epes
anantep "BNC-6aHaH". Mak-
CUManbHBIA guametp obxea-
TbIBAEMOrO NPOBOAHMKA — [0
32 mMm.

MpucyTcTBue rapMoHVK B
cucteMax 3nekTponuTaHus
BbI3BAHO HENUWHEWHbIMU Ha-
rpy3kamu (MIMMynbCHbIMU UC-
TOYHUKaMU MUTAHUSA KOMINbIO-
TepoB, TB npuemMHuKamu,
3NEeKTPONPUBOAAMU C pery-
NUPYEMON CKOPOCTHLID Bpa-
WEeHNa n Ap.), 4TO MOXET
cTatb NPUYUHOWN Neperpesa
TpaHc¢opMaTopoB, MPOBO-
[OB M 3NeKTpogBuratenem.
dyHkumst Harmonics (fapmo-
HUKU) NO3BONSIET BbINONHUTb

Puc. 2

aMnNAUTYOHbIE U OTHOCUTENb-
Hble n3mepeHus o 33-i rap-

MOHUKU TOKa U HanpsXeHusa
NPOMBILLNEHHON 4acToThl (A0

25-A rapMOHUKN AnNA 4acToTbl

400 T'y), Npy 3TOM B UCXOAHOM

CuUrHane wu3MepaeTca aons

Kaxoro u3 rapMOHUYECKUX
KOMMOHEHTOB (pucC. 2).

Pexum namepeHuri "Cko-

pPOCTb BpalleHus/qyactora”

BocTpeboBaH npu ob6cnyxu-

BaHMUN POTAaUUOHHbIX MEXaHU3-

MOB, 3NeKTPONPUBOAOB N ABU-
ratene BHYTPEHHEro cropa-
Hus. B 3aBMCMMOCTU OT yCno-

BUA N3MEPEHUA BO3MOXHa

HaCTPOMKa 0TOBpaxeHus yrno-

BOW ckopocTtu: "1 unn 2 06opo-

Ta/umnynbc” unn "2 unn 4
umMnNynbca/obopot”.

KomnakTHbin Fluke 125 —

XAPAKTEPUCTUKU NAPAMETPbI FLUKE 125
_ {1250 B, 10 MA (c pnarumnkom), 30 MOm, 50 MI'y (123), 70 My
Makc. npeRent! U3MePeHWM | (1o4/125), 500 Mk, 800 °C (¢ narukom), 0...359°, 2...98 %
MYNETUMETP Makc. paspeuieHmne 0,1 MB; 10 mkA; 0,1 Om; 1 Ty; 10 n®; 0,1 °C; 1%, 0,1 %
BasoBasi NorpewHocTE 10,5 % (NOCTOAHHOE HanpsHXKeHWE)
LononHutensHble $yHKUUK | A-M3MePEHUA, aBToyaepKaHue
Pexumbi paboTsi 'padmk MUH./ Makc./ cp. ¢ MeTKaMu Oarbl U BpEMEHN
PEMMCTPATOP U B KpaQ) 12 1n2 P & 2
TREND PLOT CTOYHMK CUrHana aHan 1 (2), 1w
AnuTensbHOCTL 3anucKn 120 ¢ (15 clgen)... 16 cyTok (48 y/gen)
TECTUPOBAHUE | Pexumnl paboTni (Fieldbus) | BuiGop fonyckoBbix 3Ha4eHMit, Maskosas guarpaMma
Sﬂ;gégggg”“ WcTouHmk curkana Kanan 1(2),1u2
OB -
AS-i, CAN, Interbus S, ControlNet, Modbus (RS-232, RS-485),
Tvnet wmn (npotokonos) Foundation Fieldbus, Profibus, Ethernet
NamsiTb 20 sueek (3kpaH/ ocumnnorpammal Npouss — No BLIGopy)
XK pucnnei 8x9,6 pen. (72x72 mm);, 240x240 Touek; nonceeTka
| BHelunee yepes ceTegow afantep
OBLUVIE IAHHBIE | Muranme npubopa Brelwnxee uepes oen?.sou anTe)
Axkymyn. 6atapes NiMH, Bpems pa6oret a0 6,5 4
raGapuTHble pasmepbl 232 x 115 x 50 mm
Macca 1 2 Kr (C aKKyMynSITOpOM)

cbanaHCUpOBaHHOE peLueHne

nax n npeobpasoBartensx HanpsXeHus.
MmMeeTcss BO3MOXHOCTb OMepaTuBHOIO
rapMOHUYECKOrO aHanuaa Toka U Hanps-
XEeHUs Ha Harpy3ke. bnaropapa atum
XapakTepuctvkam 1 pexvmMam obecrneum-
BaETCsi HEerNnocpeacTBEHHOE HabmopeHvie
3a BO3AENCTBMEM NPOLECCOB 3anycka
060opynoBaHUA UNU U3MEHEHUSA YCNIOBUIA
ux GYHKUMOHMPOBAHUS Ha pasnuyHbie
napameTpbl U XapaKTepPUCTUKK MOLLIHOCTU.

Mpogomxenne.
Havano cm. B aawo”, 2007, Ne

LoCTynHbl Takxe U3MepeHus [onon-
HUTENbHLIX  NapaMeTpoB:  YPOBEHb
NOCTOAHHON cocTaensiowen, koapdu-
LMEHT rapMOHUYeckmx uckaxeHui (THD)
B npoueHTax. [pn namepeHnn Toka, Ha-
npaXxeHna wu aKTUBHOMN MOLWHOCTN Ha
pvcnnee otobpaxaeTrca 3HaveHue $pas3o-
BOrO cABura B TecTupyemon uenu. Bo
BCEX PEXMUMaxX M3MEpPeHui BO3MOXHO He
TONBbKO BLIBOAUTL HA ANCHNEN pe3ynbTaThbl
muamMepeHuin unu ¢GopmMy BXOBHOIO CUrHa-
na, HO U NPUMEHATb PYHKLMM KYPCOPHbIX

1S NOVCKa HEUCNPaBHOCTEN Ha
o6beKTax CoBPeMEeHHOrO NPOMBILLAEHHOTO
NPOM3BOACTBA, CEPBUCA, PEMOHTA U Ans
aBTOMOOW/TLHOM ANArHOCTMKN, a Takke Npu
MOHTaxe 1 NyckoHanaake o6opyanoBaHus.

MNoapob6Hble TeXHUYeCKMUe Xxapaxre-
pUCTUKKM NPpUBOPOB MOXHO HaWTN Ha
cavite <WWW.prist.ru>. KoHcyneraymm
no BONpocaM n3MepUTEe/IbHON TeXHUKN —
no renegony (495) 777-55-91 n no e-mail
<info@prist.com>.

Okonyanve cneg er
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