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PAMOYHbLIE AHTEHHbI

3a epems cyujecmeoeaHus XypHana
MHO)XXecmeo onucaHuli

cmpaHuyax onybnukoeaHo
aHMeHH pasfluydHbIX  KOHCMPYKuul
npuema  npozpaMm
eelwjaHus.
HUlO 0cobeHHO 6onbuwoe
yOensnu MHo2ue
U UHXeHepbl

00 yOasnieHHbIX  HaceJIeHHbIX

aHmeHHbl Ons1 O0anbHe20  npuema.

6CIMOMHUMb WUPOKO U3B8€CMHbIX aemopoe cmameu

IpUeMe  TEICBUACHHSA
& % (ma paccrosHusax — 150—200 km ot
TENEBU3WOHHOTO  LIEHTpa) H300paxeHue,
Kak [PaBHIo, HPUHMMAETCS MEHee yCTOil-
YFBO, YEM 3BYKOBOE COINPOBOXACHHE, W
IUIS yJIydUICHHWS TpHeMa H300paXeHHs B
9THX ClIyYasX ClIeAyeT NPHMEHSATh aH-
TCHHBI, HACTPOCHHBIC Ha YaCTOTHI, ONH3-
KHe K Hecylledl H300paKeHHs.

Cpenu ApYyruX TUIOB aHTEHH PaMOYHBIC
(«kBazpaTHbIE») AHTEHHBI, ONHCAHHBIE B
HacTosmeil cTathe, MAOT TIPH JAJTbHEM
npuemMe Oojiee yCTOWYMBBII IpPHEM H300-
paxenns. Ha puc. 1*nmpuBeneH cxematu-
YeCKH BHCUIHWH BHA, a B Tabuuue gaHbI
pasMepbl PaMOYHOM JBYXDJICMEHTHOW aH-
TEHHBI UL  Pa3IHYHBIX

I'Tpu aabHEM

TCIICBU3UOHHBIX

[

meJieeU3UOHHO20
Ux paspabomke u nocmpoe-
@HUMaHue
paduomobumenu

e 50-e, 60-e u 70-e 200k,
80 8peMeHa WUPOKO20 eHeOpeHUsl meJie-
eudeHusi no eceli cmpaHe. Y4umsbieasipac-
cmosiHusi om nepedalowux MmeseyeHmpos
nyHkmos,
OHU cmpemusniucb co30amb 8bICOKO3GhgheKmueHbie

ana - OANBbHErO

C. ComHuKos

Ha eeo

onsa

HdocmamoyHo

80dum Huxe.
BHIE 4YETBEPTHBOJHOBOTO  KOPOTKO3aMK-
Hyroro nueida. Kycok KopoTko3amk-
HyTOr0 Ka0ens  sBISETCS  TONBKO CHM-

METPUPYIOLIUM, MO K€ COTNAcyolHM dJe-
MEHTOM, TaK KaK BXOAHOE CONPOTUBICHUE

AQHTEGHHBI XOPOLIO COINAacyeTcs C BOJIHO-
BBIM conpoTuBieHueM Qunepa. Cummer-
pHUpyoLIee YCTPOHCTBO MOKHO BBITIOIHHUTH
U3 TOrO e CaMoro Kabenms, KOTOPBIH HC-
noss3yercs aus ¢uumepa (puc. 2). Jnuna
mueiia /,, IS KaKIOro W3 IBEHAJUATH
TENCBU3HOHHBIX  KAHATOB  NPHBEJCHA B
Tanuue.

C LEIbK0 YBCJIMYCHHUS CHUTHalla Ha BbI-
XO0JI€ AaHTCHHBI MOXHO HCIIOJIb30BaTh JBC
PaMOYHBIC AHTEHHBI, PACIIOJIO0XEHHBIC OX-
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KaHaIOB. AHTEHHA HMMEET MaKCHMYM YCH-
JICHWs Ha YacToTaX, OJHM3KUX K Hecymei
gacTore M300paxenus. [lonoca mpomycka-
HHSL TaKOH AHTEHHBI OCTACTCS JOCTATOYHO
LIMPOKOM JIJIE TOTO, YTOOBI HE OCIabHUTh
BHAYUTENBHO CHTHAJ 3BYKOBOTO  COIPO-
BOXICHHSL. BXONHOE CONpPOTHBICHHE aH-
TeHHBI cocraBuer (0—80 om. Ilpu mc-
NONb30BAHAM B KadyecTBe (uaepa Koak-
CHANIBHOTO Kabels C BOJHOBBIM COIPOTHB-
nearem B 75 om (PK-1, PK-3) B mecre
HOJCOCOVHEHNS Kalend HEeOOXOANMO IIpH-
MCHUTh CHMMETPHpYIOIIEE YCTPOHCTBO B

PA JTHO Ne 4

va uaj Apyroi B asa sTaka. Cxema BKIIO-
YEHUS «OT@KEeH» TaKOi aMTEHHBI PHBE-
JIeHa Ha puc. 3. «DTAKU» COSHUHSIOTCS  C
[OMOIIBI0 Ka0elsl, MMEIOIIEr0 BOJHOBOS
comporuBieane 52 oma (PK-6, PK-19)-
JlBa KycKa Takoro Ka0ens COCTaBISIOT
YeTBEPTHBOIHOBEI  TpaHcdopmarop @
BOJIHOBBIM comnpoTuBieHreM 104 om. Ortor
TpachopMaTop  ImpeoOpasyeT  BXOXHOE
CONPOTHBIICHHE aHTEHHBI C 75 om (B TOY-
kax a'a) B 150 om (B Toukax a a). [lBa
TaKWX CONPOTUBICHHS KAKIOTO W3 «ITa-
JKel», COCJMHEHHBIX B TOYKAX « 4 mapal-

e XypHane K. [1. Xap4yeHko
can) u C. K. ComHukoea. KoHcmpykuuu pa3pa6o-
MaHHbIX UMU aHMEeHH Hawsu camoe Wu-
poKoe pacrnpocmpaHeHue.

C. K. ComHukoe oyeHb dosneo
Mancsi GanbHUM
moJsibKO ome4YecmeeHHbIX, HO U 3apy6ex-
HbIX meJjieyeHmpoe,a e koHuye 80-x — Ha-
yane 90-x 20008 — nNpueMoM CMYMHUKO-
8020 MesIe8U3UOHHO20 8eujaHusl.
MHoz2ue
pamoyHbie
C. K. ComHukoebIimM 8 ypHane
1959 e. Amyny6nukayuro pedakyuss U 80CHPOU3-

NMPUEMA TENEBUOEHUA

(o Hem JXypHan nu-

3aHUu-

npuemoM nepeday He

OyeHb
nosmopsinu
onucaHHble

Ne 4 3a

paduonobumenu
aHMeHHbI,
"Paduo"

JAIOT B CyMME CONPOTHBJICHHE
K Ttoukam a a crnemyer
IPUCOCOUHATE (Guaep H3 KOAKCHATIBHOTO
Kabeasi ¢ BOJHOBBIM  CONPOTHBICHHEM
75 om (PK-1, PK-3) dyepe3 cuMMeETpUpYIO-
1Iee yCTPOWCTBO, M300pakeHHOE Ha puc. 2.
Eciin mO3BONSIOT  YCIOBHS, TO PAaccTos-
HHE MEXIY <OTa)XaMH» aHTCHHBI JIydIle
yBenuunth. KoadduuueHr ycuneHus aH-
TEHHBl IPHU 3TOM HECKONBKO  BO3PACTET.

JIETBHO,
paBHOE 75 oM.

Pasmepel [/, , B3ATBIC M3 TabIHMuBI, Cle-
JyeT B 3TOM Clydyae yTpouTb. Bxomnoe
CONIPOTHUBJICHHE AaHTEHHBl OCTaeTCs IMpHU

9TOM MPEXHHUM, Tak KaK MOJyBOIHOBBIC
oTpe3ku Kabens, H00aBICHHBIC B JIMHHUIO,

COCIMHAIONIYI0  <OTaXU», HE H3MEHAIOT
COIIPOTHUBJICHUS B TOYKaX a a.
a a
i
90l
Pue. 2, K menabuopy

Y1066l mONMydnTH €me OoNpmMi  cur-
HaJl Ha BBIXOJIC AHTCHHBI, HEOOXOIMMO MO-
CTPOHUTD JBYXPAMHYIO JBYX3TaXHYI  aH-
TEHHY, COCTAaBICHHYI0 N3 YETBIPEX [IBYyX-
JJIEMEHTHBIX PAaMOYHBIX aHTeHH. (Cxema
COCJIMHEHNS AaKTUBHBIX BHOPATOPOB KaX-
JIOTO M3 «3TaKei» 3TON aHTEHHBI H300pa-
XeHa ma puc. 4. 3mech IBa <«ATaxka» coe-
JIUHSIOTCS MEXIy COOOH C ITOMOIIBIO JIBYX

| E———
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YETBEPTHBOIHOBBIX TpanchopMaTopoB,
COCTAaBJIEHHBIX U3 OTPE3KOB KOAKCHAIb-
HOTO KaOens C BOJHOBHIM COIPOTHBIIE-
Bxonnoe corm-
AHTCHHBI

HueM 75 om (PK-1, PK-3).
«oTaxa»

POTHBIIEHHE' KaXIOTO

Bmoyrox 0 onnémxu

cnosmb -
A0
n& af
Puc. 3.
npeoGpasyercs aTUMH  TpaHcdopmaro-

pamu ¢ 75 om (B Toukax a'u*) B 300 om
(8 Toukax 60). J[Ba TaKMX CONMpPOTHBIIE-
HUS, COCAMHCHHBIC MAPAUICAHO B TOY-
Kax 66, Mal0T CyMMapHOE BXOJHOE CO-
nporusieHue paaHoe 150 om. K Toukam
60 TONKITIOYEHAa CHMMETPUYHAS JIMHUS C

Tabn nuya
«
= PasmMepblaHTeHHbI, IMC
- A B B 10 | Yo
=
i
1 1450 | 1630 900 | 1000 ?1500
2 §1220 | 1370 760 840 | 1260
31 930 |1050 580 640 970
4 I 840 950 530 580 880
58 770 870 480 530 800
6 | 410 460 250 280 430
7 8 390 440 240 270 410
8 370 420 230 260 390
9 § 360 405 220 250 375
10 § 345 390 210 240 360
11 § 330 375 210 230 350
12 § 320 360 200 220 335

82

BOJIBOBBIM  COIIPOTHUBJICHUEM B 150 oM, 60K. B Touykax O »neMeHTH aHTEHHBI
COCTaBNEHHAs W3 JBYX KOAKCHANBHBIX (prc. 1) MOXHO VKpemmsaTh 0e3 H30Ms-
kabeneil ¢ BOJIHOBBIM CONPOTUBIIEHHEM TOpOB. .
75 om (PK-1, PK-3). B Ttoukax aa PaMKM aHTEHHBI MOXKHO COTHYTh M H3
CYMMapHO® _ BXOJHOS  CONPOTHBJICHHE METATITMYECKAX  TONOC JEO6O0H TOIIHHEL.
e agd
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IBYX JIMHUH, HAYONUX OT K&XZOro M3
«oraxei», paBHO 75 om. JnuHy ABYyX-
NPOBOMHBIX JIMHUM  MOXHO  BBIOpaTh
TaKHM 00pa3oM, YTOOBI PACCTOSHHE MeEX-
Ty psAlaMH aHTEHHBI paBHOE §,~tfy MOXKHO
OBUIO yCTaHABIMBATH  JIIOOBIM, HaIpUMeEp
or y, go X. IIpu 3TOM BaXHO TOINBKO,
YTOOBI JIMHHY OBUIM OJMHAKOBOW JUIHHBL,
TO €CTh VcuneHne aHTCHHBI MOIY-
YaeTcs HECKOJbKO Ooblle IIPH OONBIIMX
paccTosHMAX Mexay psagamu (/,4-4). Yeu-
JICHHEe AaHTCHHBI elle OOoNbIIe BO3PACTET,
€CIIM YBEIMYUTH DACCTOSHHS MEXKIY <OTa-
JKaMK», B35IB [IPU 9TOM U3 TaOIHUIBl yTPOCH-
HbIC 3HAYCHHA /r .

@®Huep ©3 KOaKCHAIBHOrO  Kabenst ¢
BOJIHOBBIM comporupieHueM 75 om (PK-1,
PK-3) k ToukaM aa TNpHCOCHMHSACTCS Ye-
pe3 CHMMeTpHUpyIOIlee YCTPOICTBO, H300-
paxennoe Ha puc. 2. Toukm O y Koak-
CHANBHBIX Kaleneil (ZBYXIPOBOXHBIE IIH-
HHUJ M YETBEPTHBOJIHOBEIC TpaHC(hOpMaro-
pBI), IOKa3aHHBle Ha puc. 3 H puc. 4,
CIedyeT HaJeXKHO CIAsATh.

OmnucaHHble 3[eCh PaMOYHBIE AHTCHHBI
MOXHO H3TOTOBHTb U3 METAILTHYECKHX
Tpy6ok  mmamerpoM oT 10 mo 20 mm.
Martepuan TpyOOK MOXKeT ObITh JFO0OIA,
O/IHAKO HAWMEHBUIMI BeC INPH BBICOKOM
HPOYHOCTH OyAZyT HMETh AHTEHHbBI, H3r0-
TOBJICHHBIC K3 JIOPAIIOMHHMEBBHIX TpY-

Pue, 4,

[luprHa MOJOCH AOJDKHA OBITH HE MEHee
nByX auamerpe® TpyOKH, KOTOpPYH OHa
3aMeHseT. HakoHell MOXHO H3TOTOBHTH
AHTCHHY W3 KYCKOB TOJICTOTO MHOTOKHIIb-
HOTO DSIEKTPHYECKOTO  MPOBOIA, YKPEIHB
MPOBOJ HA H30JSATOPAX,  YCTAHOBJICHHBIX
Ha JCPEBSIHHBIX PACHOPKax.

VYcunenne y ABYXOTOKHOW  PaMOYHOM
AQHTEHHBl MOJYYaeTCs HE MEHbIIe, 4YeM Y
NIBYXJTa)XHOH AHTEHHBI, COCTaBICHHOH U3
MATUAJIEMEHTHBIX ~ aHTEHH («BOJHOBOM Ka-
HaI») B KOKIOM <OTaxe». Y dYeThIpex
PaMOYHBIX AHTEHH, BKIIOYEHHBIX II0 CXe-
Me puc. 4, yCWICHHE OKas3plBaeTcsi  He
MEHbBIIE, YEM Y YeThIpeX OOBIYHBIX IISITH-
SJIEMEHTHBIX ~aHTEHH, COEAMHEHHBIX IIO-
JIOOHBIM k€ 00pa3oM.

JIByxoTaxkHasi aHTCHHA, MOA00HAs OIH-
CaHHOM 3/1eCh, HCIONB3YETCS  HECKOJIb-
KAMH pajuonoouteasmu 1. TamboBa mis
npreMa mnepenad Ps3aHCKOTO — TeJeleHTpa
(230 kM) H pmaer nydymme pe3yNBTATHI,
YeM MATHDJIEMEHTHAs MIBYyXdTaXHAs  aH-
TeHHa. JIByXdTaxkHas IBYXpsAIHAs aH-
TCHHA JIs NEpBOro KaHasa HCIOIb30Ba-
JIaCh TaKXKe aBTOPOM HACTOSIIEH CTAThH
moq MockBoit Ha cr. KymaBHa. AHTeHHa
MPUMEHSIACh Ul CBEPXJAANBHEr0 IpHeMa
TEJELIEHTPOB, B TOM YHCIE ¥ 3apyOeIKHBIX.
OHa HEwoxo paboTaer He TOJBKO Ha
MEepBOM, HO M Ha JBYX COCCIHHX KaHallaxX.

2. Mocksa.

PALMO Ne 4



TeneananpoekTop
J1. KOMIMAHEHKO, r. Mocksa

BO MHOMMX CeMbaX nMeITCH oTonnenkn v cnaiips:, HeGonsiune
@ororpagum. [ns Toro 4robst ux 661510 NErKo M yROOHO KONNEKTHBHO
NpOCMaTpMBaTh, aBTOP CTAThM NPEANAraeT NCNONL30BATE NPOCTeH-
WK TeNneBu3auOHHbIA AnanpoexTop. OH NnpuMeHnM » B prae Apyrux

cnyvaes.

MHOMMX paamonioOuTENeil CoxpaHa-
IOTCA  HeraTuBHoe 4epHo-Genvie
v useTHue doronneqkn, a gororpadun
OTCYTCTRYIOT, WK RO3UTMBHBIE (HOTO-
fINEHKU 1 cnaiiasl. UIHOrRa XoHMeTca mx
FPOCMOTPETL OJHOMY MAN B KPYTY Cemby.

MiLe NOJKNIOHUTE €re K, 4epHo-Genomy
WU LBETHOMY TENEBHU3OPY, MMEIOLLIEMYCA
NPaKkTUYECKU B KXAOH Cembe. [lns noa-
COEAUHEHUA ANaNPOEKTOPA annapar Aon-
e ObiTb CHabXeH HU3KCYACTOTHLIM BXO-
AoMm "Buged” ons noaadmn BUAEcCHrHana.
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OpHAKO HACTO XOPOLLMA AMANPOEKTOP OT-
cyTcTRYET. MpK ero xe Hanvumm Tpebyeten
3aTeMHeHne NoOMELLEHUA ANA NPOCMOoTPA.
Pelumrs 311 Npoinemsl MOMOXET NPOCTON
TENEBA3VOHHLIN IMANPOEKTOP, BHEWHWUA
BWA, KOTOPOre B OEMCTBMW NOKasaH Ha
1-i c. OONOXKKNW, 2 B pascOpaHHOM BU-
ne — na pme. 1 B Tekcre. HeoGxooumo

My HLI-HLS

Kpome yxazanHbiX ApvimeHerui, NPpoex-
TOP MOXHO UCNONBb3ORATL MUK KONNEKTMB-
HOFO MPOCMOTPA B YBENIVMEHHOM Buge ¢ho-
Torpadmii, HAXOAALWWMXCA B anshome, pu-
CYHKOB, ApYTWX MPEeAMETOR, B 4ACTHOCTU
NevaTHLIX nar, Apu HecOXoaMmon noa-
CBETKE, 2 TAKKE N30OPXEHUN B MMKPOCKO-
ne, 3PUTENLHON TPYOe, TENecKone n T. f.

Pawse dns craidob
[ U PomonneHKl

Y%E- Tene- ”’3’,,%’3?‘”
nobesem w(OMEDL| |cuznana] s
<
brox
DUmMaHUR

Puc. 2

CrpykTypHan cxema Tenegwanpoex-
TOpa NpeacrasneHa Ha pue. 2. Mpoek-
TOP COCTOMT W3 YCTPOMCTBA NOACBETKM
GroTonNneHKmn wan craiaa, npucnocobne-
HUS (pamku) ans Mx pasMewlelvns, mMu-
HMATIOPHOWN TENEBN3NOHHOM KaMePhl, MH-
sepropa supeocurHana m 6noka nuta-
HUR. YCTPOUCTEOM MnoaceeTkn maobpa-
XeHue Ha GOTONNEHKe UNK cianae npPo-
eumpyetca 8 OObEeKTUB BMAESOKAMEPHI,
Ha BbIXOAE KOTOPOI NOAY4aeTcs Bnaeo-
curnan. Ecnu goTonnerka uav cnang no-
3UTHBHLIE, BUAEOCUIHAN MOAAIT HERO-
CpPeACTEEHHO HA BWOEOBXOA TeNeBU30-
pa. Mpwn HeraTmeHEX HOTONI0OPAKEHVAX
BMACOCUIHAN C BUgeoKamepsl Heobxo-
OVMO MHEEPTUPOBATL C COXPaHEHHEM
AOAAPHOCTH CUHXPOHUBNPYIOLLWX MM-
nynLcos. [NA 9T0ro v CAYXuUT crieunans-
HBIi HBEPTOP BMASOCUrHaNa, BKIYae-
MBIl B LUeNb NPY TaKkoi HeOOXOaMMOCTH.

MprHLUMNWaTBLHARN CXeMa Teneuanpo-
exTopa naobpaxeHa Ha pwue. 3. B anna-
pare APUMEHeHa MMHUATIOpHaA GeCKop-
nycHaa Buaeokamepa SAMSUNG —
AV202, 06LNHO MCRONb3yeman B CUCTe-
MaxX OXPAHHOW CUrHAIM3ALMK, C 00beKTI-
BOM, vmewmm yron ofaopa 90°. Ona
obecneymeaeT nonyYeHve BUAEOCUrHana
¢ pasmaxom 1 B v 4epHo-Genoro nsobpa-
XEHUA € paspewarLLen bIo
B 380 Teneen3nOHHLIX AIMHUIA.

B ycTpoiicTee nNOACBETKV MPOEKTOpa
YCTaHORAGHE NATe ceeToauoacs HL1-—
HLS5, spkeCTh CBEMEHHS KOTOPLIX MOXHO
W3MEHATE NEpeMeHHbIM peancTopom R2,
PerympyioLLmm TOK Sepes Hix. ECnmn npo-
CMATPUBAIOTCA FIO3UTUBHLE M300paxe-
HMA, FOAYNAEMBIA HA BbIXOAE BHACSOKaMe-
Pl CUIHaN NPOXOOMT YePe3 nepexknya-
Tens SA1, YCTAHOBNEHHHN B NOAOXEHUE
"HeuHB.", HA BbLIXOA NPOEKTOpa M BXOA
"Bruged” NOAKMOYEHHOrO K HEMY KOAKCK-
anbHuiM Kabenem Tenesn3opa.

N
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Ompanamens nodeBemxi
CBEmosquumnsHl Fnpay

Jepmamens pamsu Gr8
@omonnenke u caadiod

Dbsermul MERCRAMEDD brgn
Tenenamepd u UnBepmop NUmanus
r2
/ /

)

%

Awr?

Hr-rls A2 X1

Puc. 4

Mpy NpocMoTpe HeraTMBHBIX N30Bpa~
XeHUi nepexioyaTens SA1 ycraHasnuea-
10T 8 nonoxenne "UHB.". B 3TOM chy4ae
BUAEOCUrHAN C BMAEOKAMEPLI NOCTYNAeT
yepes koHaeHcaTop C2 Ha UHBepTOop, Co-
GpaHHBI HAa TPpaHancTopaxX VT1—VT3.
Liene R3C1D2 3anaet paboMylo TONKY WH-
Bepropa. Kongencarop C2 v auog VD1
06eCNeNVBAIOT NPMBA3KY BEPLUMH OTPM-
LaTenNbHbX CUHXPOUMNYNECOB BUOBOCUI-
Hana Ha 6a3e TpaHaUCToPa VT1 K YPOBHIO
HANPHXeHUa 8 pabovein Touke.

Ha TpaHauctope VT1 cobpaH kackag,
C pasfenenHoi Harpyskoil. NMpuiem pe-
XXMM pabotil TpaHancTopa VT 1 exbpaH Ta-
KWUM, 4TO Ha peaucTope RE sbpensoTon
TONBKO OTPYLIATENBHBIE HEWHBERTVPOBAH-
Hbie CUHXPOHU3ZVPYIOLUME UMMYNBECH BU-
AeocurHana, Ha konnexrope TpaHancropa
VT1 nony§aeTcd WHBEPTUPOBAHHLIA BU-
AEOCUMHAN € MNONOXMTENBHLIMU CUHXPO-
UMMYABECAMU, KOTOPLIA Yepes pesucTop
RS NpoX0AMT HA BXOA SMUTTEPHOO NOBTO-
puTena Ha TpaHavctope VT3. OpMako
B PE3YNLTATE BO3SMCTBMA OTPMLATESNL-
HBIX CUHXPOVMMYNLCOE C peauctopa RG Ha
BMUTTEP TpaH3ucTopa VT2, noaxKnioveH-
HOrO KO BXOAY SMUTTEPHOO NOBTOPUTENS,
MPOVICXOOMT 3aMEHA NONOXUTENEHBIX CUH-~
XPOUMNYNLCOB OTPULLETENBHBIMU.

Ha BbIXOpe 3MUTTEPHOro NOBTOPUTENR
$OOPMUPYETCH MHBEPTUPOBAHHLIN COBCT-
BEHHO BUASOCUIHAN C HEWHBETWPOBAH-
HbIMU CUHXPOUMNYNbCAMM, KOTOPBIA NO-
CTYNAaer Ha BuiXon NpoexTopa. Moactpo-
eyHBIM Pe3UCTOpOM RS ycTaHasnuealoT
TAKOE HanpsXxeHue Ha 6aze TpaHancTopa
VT2, Npy KOTOPOM NPOMCXOOMT HEeOBX0-
AUMOE NPOMOPUNOHANBHOE CNOXEHNE UH-
BEPTMDOBAHHOMO BUOEOCUrHaNa ¥ HEWH-
BEPTUPOBAHHBIX CUHXPOUMNYNECOB.

Enok nurawmsa {(apantep} npoektopa
AomkeH ofecneumBaTs CTabUNU3NpoBaH-
HOE HanpsixeHne 12 B npy Toke He MeHee
200 MA,

B npoexTope MOryT 6biTb NPUMEHEHH!
nioBble Pe3ncTopbl U KOHAEHCATOPHI.
Pasbem XW1 — Tuna "monbnad”. Mepe-
Knwouatens SA1 — pBUXKKOBBIA. TpaHau-
CTOPb! MOXHO WMCNONB30BATE NINOHE U3
cepyin KT3102, KT3107 coorBeTcTByIO-
LUEA CTPYKTYPHI.

KoHCTpykuMs TeneananpoekTopa no-
kasaHa Ha puc. 4. BeckopnycHan Teneka-
Mepa v nnaTa UHeepTopa OOBeAVHEeHb
B 06wMii KOoXyX (Nepexniouarens SA1 yc-

\
SAT

TAHOBAEH HA HEM}, KOTOPBIN PACNONOXeH
Ha NOBOPOTHOM (BOKPYr oCH OObLEKTUBA
Ha ¥90°) kpoHwTeiine. KpoHwwmeiiH u 6nok
NUTaHUA {aBTOP MCNONB3IOBAN CaMOAeNb-
HbIA, HO MOXHO MPUMEHUTL FOTOBLIA) 3a-
KpenneHbt Ha o6WeM OCHOBaHWW. YCTpoii-
CTBO MOACBETKW, COCTOALLES U3 OTpaxa-
TeNA, CBETO3ALUMTHOrO 3KPaHa, CBETO-
anonos HL1—HLS, perynupoBo4HOro pe-
avctopa R2 W NOCTOAHHOrO Pe3ncTopa
R1, BMecTe ¢ npucrocobnexremM (aepxa-
TENem} ANA YCTAHOBKM PaMOK ¢ GOoTO-
nneHkoil unu  cnaipom  (Hanpumep,
OT guanpoexTopa "CeeT” nan camogens-
HbIX) CAENaHbl CHEMHEIMK. 3T0 obecneyn-
BaeT (Npy 1X yaaneHnn) BOBMOXHOC T No-
Kasa dotorpadmii B ansGome N apyrux
n3obpaxeHuii. PaccroaHne Mexay ycra-
HOBNEHHBIM aepxareneM n 00bLeKTMBOM
{oxono 20 mMM) He KPUTUYHO, TaK KaK $o-
KYCMPOBKY BCETla MOXHO M3MEHUTD.,

Ana npocMoTpa LBeTHOro uaobpaxe-
HUSA C LBETHEIX NO3IMTUBHLIX HOTONNSHOK
W CNainaoe HeoBXoANMO NPUMEHUTD LIBET=-
HYIO Tenekamepy ¢ NOACBETKOW GenbM
CBETOM W UBETHOW TENEBU3OP.

Penaxkrop — A, Muxakinos, Poro — E. KapHayxos,
rpadina — 0. Arnpece

PEKNAMOAATENSAM
XYPHANA "PARUO"

HoB HHCno cmaaao- & ofipnBneHuy
(BRAROYSH SHRKM APBNHHANNA # NPO*
Gesnbi) Ha KYpPC RONAAPE B PyBAnX HE
MOMENT ONNATb 8 HB XOIGPHLUWOHT
0, 1. flonyvennoe anavenue cnegy-
87 OKPYrRuTH B CTOPOHY YBOIMNEHNS
Ro Onwwaiiwere yenoro. Bor rpu-
Mep ana OOLABNOHWA 322;;58 cnygé:o»
JIoB npu  Kypce, , 7 pybns:
288x29, 70, 1=766,26 pyp. Ira
cyMMa oxpyrasercs go 767 py6., x
Hes vhegyer goGasure HAC & pas-
mepe 10 %. Hrorosag cyMMs noa-
REXHT ONABTE.

OUNBTPHI ANA KABENBHOIO
TENEBUAEHMA U MMDS
PaspaboTtka, NPOU3BOACTBO, COMT.
000 «dunetp KTB», r. Taranpor,

(8634) 318-025.
www.filter.tsure.ru

oacupb@tsure.ru

n 0 HEIABHErO BPEMEHW B HALeN CTpa-
HE He BeNoCb CTepeodhoHUNEcKoe
3BYKOBOE CONPOBOXASHWE SOUPHLIX TENe-
BU3MOHHBIX NPOMPAMM, MO3TOMY UHTEPEC
K CMCTEMAM Takoro BetaHna Soin neGone-
WO, B TO Xe Bpems 3a pyOexoM oHm yo-
neLHo sxcnayammpytoren. OaHa us vanco-
Nee nonynapHeIX cpea HUX — CUCTEMA
CTepPeOdOHNMECKOrO 3BYKOBOrO CONPO-
BOXEHNA TENEeBU3INOHHOMO BeLwlaHua
NICAM {Near Instantaneously Companded
Audio Multiplex — noyTM MrHOBEHHO KOM-
NaHanpPoBaHHLIA 3BYKOBON CUMHaN C yn-
notHenvem). OHa Geina paspabotaHa
Bpyranckoil paguoBeLUATENbHOW KomMNa-
Hueil BBC (Bu-Bu-Cu) 1 Bnepebie npen-
cTagneHa 8 MKKP 8 1987 r. B axcnnyara-
UM oHa Bowna B 1988 . 1 cefiac Wmpo-
KO WCMONb3yeTcA B Bennkobpuranuu,
LUseupmun, flaHum n apyrmx ctpanax EBpo-
Nl KaK B HA3EMHOM, TaK U B CMYTHUKOBOM
TENSeBUINOHHOM BELAHVIN.

Tak kak “lMepebiit kaHan" TeneBM3UOHHO-
ro BelaHUA Hawan BeCTU CTepeodoHU4ec-
KOe 3BYKOBOE CONMPOBOXACHWE PAOA CBOMX
nepeaay UMEeHHO NO 2TON CHUCTEME, CNeay-
€T O3HAKOMWUTL NMTATensl ¢ NPUHLMNAMKM
dopmmpoeanua curHana NICAM, ero nepe-
A24U U MPUEMA MO PAaMONACTOTHEIM CTaH-
gaptam B, G, H, |, 8 TakKe ¢ KOHKPETHEMN
CXemamK OEKOAEPOB CUrHana TENEBU3N-
OHHbIX MPMEMHUKOB. MOCKONLKY B cucTeme
obecneyMBaeTcn nepegata ¢ CyMMapHOU
CKOPOCTHIO 728 kéuT/C, TO B NUTepaTnyye
ee vawe Haaoeaior NICAM-728 [1—4).

[

CNOBAPD TEPMKHOB
; FMCKPETMSELMA — NPGACTABAGHIO BD BPeME-
‘Hi HEMDEPHLIBHORD HANOFDBOIQ CHIHANA B XS No-
CREROBATENLHOCTH €70 BHCKPETHLIX SHAEHWH (Bbi-
Gopox WM OTCHETOB), CTEIYIOWMX 4epes onpene-

| st wiTepears.

LUMALHOE - cno-
€00 KOMMPOBAHMA, NPV KOTOPOM NO KaHAMY CBR3N
NEPERAOT HE SHAMEHR KOZA KAKAOMO
OTCHET3, @ PASHOCTD MeXY 3HAE-

"HIABM TEKYEIO OTCHETA W SHAYEHHEM ITOMD Xe OT-
CHETA, NPSACKA33HHLIM NO NPEAMAYIIEMY.

I KBaHTOBAHHE — OKDYTNEHHE SHAYEHMA KAXT0-
0 OTCHETA 10 G/MxaHeLero YPOBHR KBAHTOBAHMA,
Komriesyyaposanme — CXATHE AMHIMHIECKD- |
IO AMANI30HA CHTRANA MY €0 NEPENAYE W PACILLM-
PRHIE NDH NPUENE.

| MynbTHIUTEKCHPOBAHIHE — OGbSVHEHNE He-
CXONLKHX BXOAHBIX NOTOKOE B &ML BbIXOOHON.
OTCHBT ~ SIMENH0E SHIMCHHE CHTHAM, NONY-
YeHHOE MU €10 AMCKRETHIALVSA B BLGDAHHEM MO~
MGHT BPEMEHM,
Oundiporka — NPOUBAYDA, B PE3YNLTATe KOT0-
{POM SHAHEHME 0TCHETA NPEJTTIBRAETCA B BHIO MC-
N3, COOTESTCTBYIOLLEND HOMEDY NOMYHEHHOMD YPos-
HS KBHTOBIH,

Nepemexenme GuroB (nofuTosoe nepeme-

$poBanue) — CNELMAMHAR
O CHTHANA MyTeM NEpecTaHoBKd (WTOB, CerMeH-
T0B, GROKOB W [OOABNEHHS MOLIIOUMY CIrHA-~
OB, Hanpiwaep, noCReoBaTe b~
HOCTH, NOCNE YT0 TIMEMEK NIEPECTAET NPVHIK-
MaTb €ro JI0 Tex Nop, Noka aT0T Curkan He Gyner
NOABEPIHYT

c:mo-noc:moaawumm
lmwwwmwawmﬁm

YpoBeHb KBAHTORSHW — SHIYEHNR NOCTORH-
HOMO YPOBHA CHIHANA KXAOF0 OTCHETA.

B#T ueTHOCTR - GMT, CrTyXalAR A npoBen-
KM Ha Haswae SHToaoi olwmOK nyTem npubasne-
HHA OHOTO BWTa.




N niumaem crepeodoHmueckoe
38YKOBOE CONPOBOXKASHUS

A. NECKMH, r. Mocksa

C 14 nonGps 2003 r. “Mepebiit KBHAN" POCCHACKOro TENEBHACHNS
Havan perynspHo nepenagsTb PAR NPorpaMm co crepeodoHmniec-
KM 3BYKOBBIM CONPOBOXACHMEM. OHM OTMeveHb! Ha N300paXeHnyu
CRIOUNBABHBIM SHBYKOM B BHAE HAMOXEHHBIX CO CMeLeHneM oauH
HB APYrosi gBYX CTUAMSOBBHHLIX 3Kkpanos renesmnaopos. KoHewHo,
COXPBHUABCH M Nepeays MOHOPOHKYECKOro 38yKOBOro curiHena.

TaKoe BeLanne CTBAO BO3MONHBIM B CBA3M C BBOAOM HE QCTanKyH~
CKO# TeneGaluHe HOBOI'O NePEeRATINKA B3aMEN CTaporo, paborasiiero |
c 1967 r. — CO [HR HANBAB BELanNS 13 TeneljeHTps 8 Ocranknne. Cre- "
Ppoiii neposaTymuk noxs GyayT MCHONL30BETH B KAYECTEE PE3ISPBHOIO,

-~ Xurenn Mockebt v [ToAMOCKOBbS MOryT NPHHNMBTE CTOPEO3BYK,
@CM UX TeNEBU30PL OCHALLeHD! ReMORYNATOPBMN — REXOREPEMY
curnana NICAM, nepenasaemoro crnocoboM (asoBosi MORYNRLMNYN
DOPSK na nognecyujesi yacrore 5,85 MIy. HanomumM, 4T0 pasHoc
MENAY HOCYLIMMIK YECTOTaMst H3OOPBXEHNS M OBLINHOIO MOHOPO- |
HHUYECKOro sgyKa 8 peauokansnax pssen 6,5 My, xak npegycMoT-
peHo B HCTONbL3yeMeix ¥ Hac cTargaprax D (ve MB) u K (va BMB).

O TOM, Kax HopMUPYeTCR, NEPeREeTCs M NPUHUMBETCH CHrHEN
crepeohoumyeckoro apyxosoro conposoxaennss NICAM pacckasa
HO B 3TOH M nocneayouux 4BCTAX NYOGANKYEeMOoro Merepmans.

B cooreercrevu ¢ Pekomenpauueit 707 NICAM sctaHgapTax B, G, H, | pacnonoxe-
MKKP cCTEMy NPUMEHSIOT B TEX CIyMasiX,  HA M0 YaCTOTE HyTb BbILUE HECYILERN 0BbIY-
KOTDA B HE3EMHBIE TENEBM3NOHHLIE YCT- P P
pOVICTEA COBMECTHO ¢ nepenaqed awa- A6k fup  Cmandapmer 864 14 90¢
NOTOBOTO BUAEOCUIHANA AONOAHUTENL- 7

HO TPeSyerca BeeCTU UMPOBOI 3BYK. H3ofpamenue By
[ina ero nepeiaw) UCoNL3yIoT Aage He- W [f———————————~—=— 3 00n
cywme 4acToTsl (pue. 1}, OCHORHAA U3 -pfF———————————

KOTOPBAX f5 o0y MOLYWIPYETCA, KaK OGbM-
HO, NO YACTOTE AHANOTOBHIM MOHOPO- ) L i . !

HOTO 3BYKa, HO B NPeaAenax noiock 4acTor
paavokaHana. OCHOBHLI NaPaMETPI CUC-
tembl NICAM ykaaanb g Tabnuye.
Npyirumrn GOPMUPOBAHUA CUTHASTA CHC-
Tembl NICAM pacCMOTPUM NO YNPOLLEHHON
CTPYKTYPHOA CXeme MepeaaTyuka, noka-
3aHHOI Ha pwe. 2. Mepea nopaved Us Ka-
Ha/108 L M R aHanOroBbIX 3BYKOEbIX CUIHa-
NOB Ha MynsTUNAEKCUpOBaHKLIA AL
B KAXObiA M3 HUX BEROAAT NPSABICKAKEHS.
OHut HEOGXoAVMb B COOTBETCTBIUN C MEX-
AYHAPOAHLIMU CTaHaAapTamu (Pekomenga-
umn J. 17 MKKTT), 406t o6ecnesmms HeKo-
TOpbM NoabemM BY coCTasnaiowmx cyrHa-
noB. MPEOLICKAKeHNs NO3BONRIOT YMEHb~
WHTL YPOBEHD LLIYMOB, KOTOPRIE Pacnono-
MEHB! MPEUMYLLECTBEHHO B STOM VHTEPBA-
ne. B npuemnnke cooTHowenue HY v BY
COCTaBNMOLMX BOCCTAHABIMBAETCR LSNA-~
MV KOPPEKUMY NMPEARICKAXEHWIA, yMEHBLLA-
OLLMY aMINUTYAY BY COCTaBARIOWMNX.
W3BeCTHO, 4TO AMA MOTYHEHHA BLICOKONO
KayecTea 3EyMaHVA AOMALLHEN annapaTypi
BMONHE JOCTATOHHO NONOCH! 3BYKOBLIX Yac-
vor 15 kfu. Otciona cneayer, Yro MitHm-
Ma/IbHAS YaCTOTa AUCKPETU3ALMY (BROOP-
KW} Npy Npeobpa3soBaH aHANOMBONO 38Y-
KOBOTO CUHANA B UMGPOROA AonxHa Gumb
PABHA YABOEHHOMY 3HAYEHUIO BEPXHER 3BY-
KOBO#M qactorhl, T. e. 30 ku. OpHako Ha
NPaKTKe LA NPeNOTEPAILBHUA HASIDXEe-
HWA CNEKTPOB CUTHAIOB W CBASAHHLIX
€ 3TUM UCKAXEHUI MCNONL3YIOT Yy Tb Gonee
EbLICOKYIO 4aCTOTY BRIGOPKN — 32 K.
Briopka B cvrHanax L v R npoucxoauT
OAHOBPEMEHHO, Nocne vero B ALN rpynna
13 Tpex OTCHETOR cyrkana L npeobpaay-
eTca e 14-6UTOE0E KOAUPOBAHHOE CTINO-
B0, BCNEA, 33 KOTOPLIM CNEOyeT TaKan Xe
pynna orcyeroe cumHana R, 3arem
OnsT GNOEO L 1 T. A, nooMepeaHo. Bo-
xoaHo# curHan ALM cocTomt ua nocne-
AOBATENBHO  CrieayiowmMx CEerMeHToB
J[AHHLIX, NPEACTABARIOLX cOOON rpyn-

HIMECKUM CUrHANOM 3BYKOBOTO CONPO- 7 4 3 4
BOX/EHUA TENEEM3UOHHLIX NPOTPaMM,

nol U3 32 OTCHETOBR KAXAOrD Kanana,
14-6uroBan oundpoEKa CUTHAMOE MO3-

a AONONHUTENBHES T; pon —LMPPOBBIM 585 EONAET NOAYMTHL GONBLIOE WITIO YPOB-
CTEPEOPOHMYBCKUM CUTHANOM 3BYKA AJ5K f, Cmandapm 1 He# keaHToBaHUA (16384), YTo BNONHE
NICAM. 3Hauenmn rfaecym,uo6 X sgyka or- T oen NPUEMAEMO A1 BHICOKOKAYECTBEHHOMO
CTOAT OT HeCYLUMX usobpaxenun f,; Ha BOCMPOM3EEASHVA 3BYKA.
5,5 (ocHoeHaa) 1 5,85 {aononHuvene- -7 _#__ﬁ@@ﬁ“ﬁ”_‘f____ 365”({ MpY YNOMARYTBIX YCAOBUAX OUWP-
Has) MMy g cranpaproe B, G, HuHa 6 S — 3don  poeku cUrHAOE C YACTOTON BHIGOPKM
n 6,552 MMy pna cTangapTa | Ha aroi 32 KMy TpebyeTcR ACBONLHO Bonbluas
onHoli Hecywedt NICAM oSecneuneaer- CKOPOCTh NEPenayn aHHBIX 1, Cneaosa-
Cf NEpeaaya ZIByX BbICOKOKAYECTBEH- L L L | TEMbHO, OYEHB LUMPOKAA NOAOCA HaCTOT,
HbIX 3BYKOBBIX CUTHANOB Kakanos L {ne- o 4 ! 4 5 6 [ 7f£MY oropas HMKaK HE BIVICHIBAETCR B NONO-
esit}) U R {npaewin). Hecywas a3eyxa uce. 5,552 Ccy 4acTOT paamokaHana. MoaToMy Ha
Hecyman cuenana Monpsbyxe {paswor yacmom
Bxod anonveoboeo MEXBY HECYUlMY ma%ﬂamenaﬂ (gam”mz):
sbyKoboee tuenang 5.5 Mr - 0n cmasdapmos B,6,H  a——e] yocmomisd
t Kanana & 6§ M1 - Gom cmardopma 1 Py
885 Mry - dnn cmandapmol DK l-_'
355;3? Obwrsneid [ 0}
HUf IDEoopa30-
NPEGUERTHENLT worogonaveckud | Samteny |
a cuenan J9 vaemomst | K YBY
‘ = ¥ nepedam-
s S , o8 = oo o & YUKy
mgmmunsere| | 88x| |ESeE SSE -Q§E§ ESE Eg MogynA-
Cuppbonnsii |, gE&_..'é‘Esg_., §§§ §§Q§ | ] "§§5 - %’g% - mop
Ayn S5=| | 5835 |Es5| |S838 538 SES ZoFSK
39 ES°% Sa 5, @‘{ S £§s8 §R=
* =R RS SEF I3 FeL NS
86530ms
eeNUR .
[y s Hecywan 38yna NICAM:
pechcnTmenil 5651y dns cmakGapmot 86.50K

&od ananocoboco 38yKoboeo

Puc. 2 tuznang Kanana R

6552 My dna cmandapma |
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1-d ceemenm,
COCMORLE U3 32x 11-Gumobsix
omcyemol Kanana L

2- rcezmenm,
COCMOALLE U3 52-X 11-0umobeix
omeyemol Kanana R

[11]ez] ::__ |1z

&t | R2| L RJIIRJZ

11-6umobsii
omceyem kenana L

17-bumoBeii
omeyem  Kewasng R
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MapameTp (TpeGoBaHue), €AUHULIA U3MEPEHUA 3HaueHue qQ

[wnanasoH vactot, My 56...790 o1 o0

YacroTa Hecyuyed asyka NICAM, My, Ans CTaHRAPTOB:

—B,G,H 5,85

—I1 6,552 7

Monoca vyacTor paguokanana, My, AnA cTaHAapToB: A

— :3. G.H 7 (S £
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YpoBeHb MOLHOCTH HecyLueli 3Byka NICAM OTHOCMTENBLHO HECYLLEH -20 I I

nzobpaxeHus, 46 50

Cnocob MOAYNALMM HECYLLEI 3BYKa LMCDPOBbLIM CUTHANoOM DQPSK

CymmapHas CKopoCTb yubpoBOro NOTOKA B KaHane 3syka, kour/c 728

dopwmar nepesaumn Mo kanpam (cppeimam, 1 10
LUuKram) _ Q Y

Yucno 6uToB B kaape (hpenime, yukne) 728 Puc. 6

Bpems nepeaaym kaapa (ppevima, Lmkna), Mc 1

cermMeHTa (Nno 0AHOMY OT KaX0ro KaHana),
npudem 6noky MynsTUNNEKCUPYIOTCH Tak,
KaK 3T NoKa3aHo Ha puc. 4.

Mepen, kaxabiM 650KOM 3BYKOBbIX AaH-
HBIX Pa3MEeLLAIoT AONONHUTENbHEIE 24 61-
Ta nHdopmMaLIMK, HEOOXOAUMBIE A/151 CUH-
XpOHU3aLmMn 1 ynpaeneHus (puc. 5). Cro-
BO LMKJIOBOI CUHXPOHU3ALIMN CUHXPOHU-
anpyet nprvemHuk NICAM TenesBusopa
n Bcerga mmeeT 3Hadenve 01001110,
a 6utbl CO—C4 HyXHbl Ansi ynpaBneHus
M CUHXpOHU3ALMKM ieKoaepa, npuyem 6ut
CO0 Ha3bIiBaloT (Garom Lvkna.

Janee npyumeHsioT NOBUTOBOE NEpeme-
xeHne. OHo TpebyeTcs AN MUHUMN33aLUN
6UTOBLIX OLLMBOK (MAKeToB OLWNBOK), KOTO-
poie BLISLIBAIOTCA LUyMaMn U MOMExXamu
1 MOTYT MCKa3MTb HECKONBKO COCEAHUX G-
TOB. YCTPOMCTBO NOOMTOBOrO NEpemMexe-
HUS1 OTAENSET CMEXHBIE OUTHI OAUH OT APY-

b Aba m ﬂbMﬂl[ 06CHHEIX ’ - roro 1a 16 TakTos
ﬁﬂaﬂa,y CaGmosin 432X 726-Gumobers_uura_(kadp) =1me o ?T”gxsg%)?wm
Puc. 4 1-6umobuix omevemol 24 fuma 72%%%%[;/ 0%15),(( pachonoxeHo 15
- npyrux  6utos).
NPaKTUKe UCNOSL3YIOT NONTU MIHOBEHHOE N _ MoaTomy, Tak kak
LMMPOBOE KOMMNaHIMPOBaHWe (Ha 4TO L I C l A0l 11 |R1| Lzl IRJ]TLJZ!RJZ 51,1 naker  owwuBoK
W yKasbIBaeT Ha3BaHUE CUCTEMBI), KOTOPOE —_— ——— _ 0BbIMHO HE NPEBbI-
NO3BOSISET YMEHbLUUTL YMCTO BUTOB Ha OT- waetr 16 Owvros
cuetc 14 go 10 v 6uToByIo CKOPOCTL Nepe-  g-fumoboe umobeii 11 umob (a aTo Haubonee
[aun OaHHbIX 6e3 YXy[ALeHUsl KadyecTsa crobo cuenay Jononnumesstoix BEPOSITHO), B Te-
BOCTPOV3BOAMMOrO CUrHana. yurnebod Yrpabagnun dannoix ‘ neBusope oH 6y-
Cnoco6 uMppOoBOrO KOMMaHAVPOBaHWUA SUBKporuseuud | og (01|62 |03 | C% HeT paccpenoTto-
OCHOBaH Ha TOM, HTO 3HaYEHWE KaXAoro 4YeH MO pasnuy-
611Ta ABOMMHOIO KOAa 3aBMCUT oT ypoehs  Puc. 5 HbIM  OTCHYETaMm
CUrHana 3ByKa, KOTOPbI B KAXAbIA MOMEHT
NPEACTABNAET COBOI KOHKPETHLIA KOaMpo-  Goii Tpexbuto- U oo o1 1 0 o0
BaHHbIN OTCYET. Tak, NP rPOMKMX 3ByKax,  BbliA Ko, co06-
T. e. Npu GonblUMX amrNMTyAax CurHana, Wwalowmii  npu-
BAUsIHWE Mnaawmx GUTOB BecbMa Mano  eMHWKY 4HUCIOo
Y MW MOXHO npeHedpeyb. Mpy TUXMX 3BY-  UCKJTIOYEHHbIX 4
Kax (3HaueHMsi OTCHETOB HE MPEBLILAIT  CTaplmx 6mToB
100...200 mkB) mnaawmmm 6vtamum npeHe-  ANs UX NOCreay- 0° a0’ 180° 7270° 0° Puc.7

Operarb Herb3s.

CnenoBatenbHo, LMGPOBO/ KOMNAHAEP
NICAM npeBpawiaer 14-6MTOBHIA KO,
B 10-6GuToBbIiA: A1 CabblX CUrHaIoB Coxpa-
HeHbl ncxoaHble 14-6UToBbIE OTCHETHI, 8 IJ1A
CUIHAMOoB C GOSbLLIAM YPOBHEM OTOPOLLIEHEI
OT OAHOr 0 10 YETHIPEX MNaALLNX GUTOB.

Ina 6onee adpPpekTMBHOro KoMnaHan-
poBaHusA B psife Cryyaes UCKINaIoT U He-
KoTopble cTaplumne 6uTbl. Hanpumep, 13-
6UT ByAEeT NCKIIIOYEH, ECIIM OH COBNaaaeT
¢ 14-m; 12-ii 6uT — Npu coeBnageHnn
nc13-m,nc 14-mu . A. 14-i 6uT npncyT-
CTBYET BCErAa, Tak Kak OH yKasbiBaeT Ha
nosisipHocTb, curHana. lNpu ypaneHumn
crapLmx 6GUTOB B CUCTEME NPERYCMOTPEH
cnoco6 ux BOCCTAHOBNEHVS B NPUEMHIKE,
HasblBaeMblli KOAVPOBaHWEM C MacLLTab-
HbiM MHOXMUTerneMm. OH NpeAcTaBNsaeT Co-

IOLLEro BOCCTa-
HOBJIEHUS.

Cnepytowpin atan ob6paboTku curHana
3aKN0NaeTCs B 10GABIEHNM K KOAY KaXd0-~
ro otcyeTa 6uTa YeTHOCTU U 06Pa3oBaHNn
11-6urtoBoro koga. BUT 4eTHOCTK Heobxo-
AUM A5 NPOBepKy LUECTU CTapLunx 61Tos
Ha NPUCYTCTBUE B HUX OLLGKN.

Ha Buixose yctpolictea nobGasneHust
61TOB 4eTHOCTU 13 32-X 11-6MTOBLIX OT-
cyetoB L1—L32 (B kaHane L) n R1—R32
(B kaHane R) popMUpyIoTCSH rpynnbl, Ha3bi-
BaeMbie cermeHTamm (puc. 3), KoTopuie
NOCTynaloT CHavyana Ha ¢opmmposarens
6nOKOB, a 3aTeM — Ha LMKI000pasyioLmii
mynstunnekcop. Mepen ¢oOpMUPOBaHNEM
LUMKNOB {Kanpos, ¢GpeiiMoB) NoToK AaHHbIX
opraHunayeTcs B 704-6utoBble G6510Kn aaH-
HbIX, Kaxabli U3 KOTOPLIX COAEpPXUT [Ba

B BUAE OAVHOYHBIX BUTOBLIX OLLMBOK, @ 310
NPaKTUYeCKX HE BIMSIET HA KAYECTBO 3BYKa.
YCTPOMCTBO NOGUTOBOTO NEpemMexeHnst
copepxut O3Y, kyaa BHavane 3anucbiea-
loTcs AaHHbie 704-6utoBoro 6rioka, a 3a-
TEM OHWU CHUTLIBAIOTCS U3 HETO B YKA3aHHOM
BbILLE NOCcsieaoBaTenbHoCTU. MopanokK cun-
ThiBaHUs coxpansieTcs B [M3Y, Ha3biBaEMOM
MHaye Jarinkom nocneaoBateNlbHOCTY aa-
pecos. Mopo6Hoe >xe MN3Y ncrnosns3oBaHo
B TENIEBU30PE A1 BOCCTAaHOBJIEHNA TaM UC-
XoHol 6UTOBOI NOCNea0BaTeNIbHOCTU.
na Toro 4To6bl cUrHan BocnpuHUmMan-
Cs Kak Cny4aliHbil, T. €. UMen paBHOMEp-
HOE pacnpefeneHVie 3HepruM, U 4ToBbl
YMEHbLUUTb BIIMSIHWE Ha CuUrHan 3Byka
NICAM 06bLIMHOIO 3BYKOBOIO CUrHana co
CTOPOHbI 4ACTOTHOIO MOAyNATOpa, NOTOK



6GUTOB NPOXOAMT Ha YCTPOWCTBO CKpem6-
nuposaHus. O4EBULHO, YTO Ckpembnnpo-
BAHUIO HE nofsepraioTcs 6uTbl cnosa
LMKNOBOW CUHXPOHU3auvn. B Tenesnsope
BbLINONHSIETCA ObpartHas npoueaypa, Ha-
3biBaeMas peckpeménuposaHuem 6uTtos
3BYKOBbIX OaHHbIX, Ana BOCCTaHOBNEHUA
uxs nepaonaqaanOM BUIOE.

B cucreme NICAM ans nepenaqm umdg-
POBOIO cUrHana No pagvoKaHasy npume-
HeH MeToL (Ha30BOI MaHUTNYNALMN HECY-
weit 3syka QPSK (Quadrature Phase Shift
Keying — kBagparypHas dpazosas MaHuny-
nsaums). OpHaKo ckpembnMpoBaHHbIN Mo-
TOK UM POBbIX 3BYKOLaHHbIX Nepen, noaa-
yeit Ha MOJyNaTOp noasepraercs andde-
PEHUMANBHOMY KOAVMPOBaHWIO, MO3TOMY
MaHUMYNSILMS HOCUT eLLe 1 HasBaHue and-
dpepenupansHon (Differential) — DQPSK.
370 HYXHO A5 TOro, 4TO6H B TENEBN3OpE
MOXHO 66110 6bl UCMONBL30BaTb HE TONLKO
CUHXPOHHYIO eMoZynsumio, Ho n 6onee
MPOCTYIO — Pa3HOCTHYIO.

dasoBas mMaHunynsuus — Haubonee
3KOHOMUYHBIN BUL, MOAYNSLWA, NPU KOTO-
POV HacToTa HECYLLEN OCTaETCH NMOCTOAH-
HOIA, B TO Bpems kak ee ¢$asa N3MEHAETCS
B COOTBETCTBUM C COCTOSIHWEM BUTOB AaH-
Hbix. KeagparypHas ¢as3oBasi MaHUnyns-
LUVSI, HA3bIBAEMan TaKKe YETHIPEXNO3num-
OHHOW, UMEET YETHIPE 3HaueHus (asbl:
45°, 135°, 225° 1 315°. Ains ux nonyveHust
cHauana Qasy Hecywen casuraior Ha 90°
v GOPMUPYIOT B2 HAXOOAWNXCS B KBaJ-
patype curHana pganHbix: | v Q. B pesynb-
Tarte co3naeTcsa CUrHan ¢ pesynsTupyio-
weit ¢asoii 45°. 3atem ana Gpopmnposa-
HWS OCTaNbHbIX PE3YNLTUPYIOLLIMX BEKTO-
poB 3TV 062 cyrHana NoABepralT N3MeHe-
Huo dassl Ha 180° (pme. 6). Kaxawih n3
BEKTOPOB MOXET ObiTh NMpefCcTaBneH ABy-
Ma BUTamMy JBOVHHOMO YUCHa:

00 — 0° (n3meHeHn dhasbl HET);

01 — n3meHeHue ¢asu Ha -90°;

10 — nsmeHeHve dasbl Ha —270°%;

11 — nsmeHeHve dasbl Ha —180°.

CnefioBatensHO, NpeaCcTaBneHHbe 6u-
TOBbIE KOMBVHALMY U3MEHSIIOT a3y HECY-
e Ha pasfnyHbIE YLl 10 OTHOLWEHWIO
K cpase npeaplayLLero curHana, Kak aTo fo-
Ka3aHOo Ha BPEMEHHON AnarpaMme pmc. 7.
Onsa obecneqyeHnsi TaKoi MaHunynsauum
dasbl NpesycmoTpeHo npeobpasosaHue
rocNefoBaTeNLHOro oToka LUgPOBbIX
3BYKOJAHHbBIX B NapannesbHbiii AByxX6uTo-
BLI popmar. B pesynsrate 6utoBas Cko-
pOCTh Mepefayn CHWKaeTCs B ABa pasa,
YTO MPUBOAMT K CY>XEHUIO MOMNOCH YacToT,
3aHMaeMbIX CUTHaNOM.

MogzynuposaHHbiv curHan DQPSK nya-
CTOTHO-MOLYNMPOBAHHLIA CUrHa& MOHO-
3ByKa NOCTYNaloT Ha npeobpasosarens Ya-
CTOThbI, € OHY NEPEHOCATCH Ha 384aHHYI0
Hecywylo sacToTty. BY curHan ycunusaet-
CS1 1 N3NTyHaEeTCs @HTEHHOMN.
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YcTpaHeHue

npockasb3biBAaHUA Naccukos

B BuUAgeoMarHutodpoHax
A. MTAXOMOB, r. 3epHorpan PocToBckoii o6nactu

Mpu nosisneHun NpobneMm ¢ 3arpy3xoii n BbIFPY3KO# BUAeoKkacce-
Thl B BUGEOMarHuTohoHax asTop ny6nukyeMol Huxxe CTaTby Npea-
naraet npocTol cnoco6 pemoHTa. [l51s1 3TOrO OH pexoMerHpyet obpa-
6o0TaTh Naccuky B MeXaHn3mMme creynasnbHbiM COCTaBOM.

BHeKOTopHX BUIAEOMArHUTO(pOHax
(BM) nocne OTHOCUTENBHO HEGONb-
LOro cpoka 3Kcrnayarauuu BO3HUKaKT
0TKash B cpabarbiBaHUN MEXaHu3mMa 3a-
rpyskn U BHIPY3K/ BULEOKAcCeThl.
KomaHga BHrpy3ku npy 3TOM BbIONHS-
€TCH € XapakTepPHbIM HAOPLIBHLIM 3BYKOM
ot paboTtaolero gsvrarens, npuyem
kacceTa nubo He BeIrpyxaercs, 6o Bbl-
rpyxaerca C TPyAOM MOcne 3HauuTenb-
HO NpoBykcoBku. MpuynHa 3aKNKyaeTcs
B NpOCKanb3blBaHWN NMacCrkKoB B Mexa-
HU3ME MPUBOAA LLUAXTHOW 3arpy3Ku Kac-
ceTbl. Ero ynpolueHHas KnHemaTtuyieckas
cxema nokasaHa Ha PUCYHKe.

B Takoi pacnpoCTPaHEHHON KOHCT-
pykumMu ycunue ot agsuratensi NocTosiH-
HOro Toka 1 nepenaeTcs Ha NPUBOAHOM
Ban 2 nocpencTBoM [ByX PE3UHOBLIX
naccukoB 3, 4 U WKNBOB PasHbiX Aname-
Tpos. LkuBbl, Kak NpaBuno, naacrMmac-
coBble. CuenneHne NoBepxHoCTN Naccu-
KOB C HMMN OTHOCUTENLHO HebBonbLoe.
B 10 xe Bpems Tpebyemoe ycunue, oco-
6EHHO NPV BbLIrPYy3KE KacCeThl, LOMKHO
6bITb 3HaYMTENEHBIM. B pesynsrare, na-
Xe Mpu HEGONBLLOM 3KCNNYyaTayoOHHOM
W3HOCE — pacTArnBaHun Naccukos, Bbl-
rNaXuBaHUn 1x NOBEPXHOCTU — BO3HU-
Kaer Mnpockanb3biBaHWe Mo LKUBaM.
Deurartenb 1 npu 3TOM paboTaeTt BXONO-
CTYI0, BNNOTb A0 aBapuitHoi (¢ Npo6yk-
COBKO#4) BHIFPY3KN KaCCEeTh UK BbIKIIO-
yeHusi BM cuctemoit 3amTel. Flockonb-
Ky yKasaHHbil MpVBOJ, 3aA€NCTBOBAH
M B APYrvX LUTATHLIX pexumax paboTsi
annapara, napannenbLHo MoryT Haénio-
narbes 0TKasbl Npy nepemoTke, 3anpas-
K€ NEHTLI N T. M.

M3BeCcTHblE peKOMEeHZaunn no npo-
TUPKE LLIKMBOB U MACCUKOB CNINPTOM Ha
npakTuke GECnonesHu: OH MNNOX0 pac-
TBOPSIET XMP W paspywanile aeicTeyet
Ha pe3vHy. KapavHanbHbii cnocob —

samMeHa naccukos. OpgHako pns 3Toro,
BO-MEPBLIX, HYXHO UMETb UX 3anacHon
KOMMNEKT Ha KOHKPETHYK MOZenb anna-
para, a BO-BTOPbIX, TpebyeTcs HEemMOH-
TaX KacCEeTOoNMpUEMHUKa U Jaxe BCEro
NPUBOAHOIO MEXaHW3Ma, pa3obparb Ko-
TOpHiA NpOCTO, @ BOT cobpartk 6biBaeT
3arpyaHutensHo. B niobom cnyyae takas
kponotnueas pabora Tpebyer onpese-
NEHHO KBanudukauun.

NpennaraeTcs uHOW cnocob ycrpa-
HeHus! YKasaHHOW HevcnpasHocTU. CyTb
ero 3aKyaeTrcs B TOM. YTO MOBEPX-
HOCTb MacCWKOB MOKPLIBAIOT creunanb-
HBLIM COCTaBOM U3 Kies "Paavkan” n ka-
Hudonn. CocTaB roTOBAT TLLATENLHHM
nepemeLLrBaHneM HeBOoNbLIOIo Konnye-
cTBa Knes "Paaukan” (wnn gpyroro Ha
pPEe3VHOBOW OCHOBE) W pacTtepToii
"B nbiNb” KaHudonu B npornopunn
1:0,5...0,7 (no o6bemy). Npu Heobxo-
OVMOCTU CMECh HEeMHOro pas6asnsior
6eH3uHoM. MNaccuky 3 1 4 CHUMAIOT CO
wkueoe (6e3 pa3bopkn MexaHusma),
npeaBapuTeNbHO NMPOTUPAIOT GEH3MHOM,
3aTeM NOKpPLIBAKT NPUrOTOBNEHHBLIM CO-
CTaBOM. Moche ero BHICLIXaHUsa B Te4e-
HVE CyTOK Ha paboyeii NoBEPXHOCTU 06-
pasyetcsi Cnoii C BBICOKOR anresven
Y MNOBBILEHHLIM KO3)GUUNEHTOM Tpe-
Hua (32 cuet kaHudonw). lanee BO3Bpa-
WalT naccuku Ha mecrto. Paborocro-
cobHocTb BM NOAHOCTLIO BOCCTaHaanun-
BaeTcs. MHoraa f4ocTartouHO BLIMONHUTL
3Ty onepauuio TONbKO A5 O4HOro Mpo-
CKanb3bIBAKLLEro naccuka.

B TOoM cnydae, ecnn MEXaHusm fnpu-
BOJA TPYAHOLOCTYNEH Aaxe ANs CHATUA
NacCUKOB, NX MOXHO OCTaBUTb Ha& MeCTe.
Mpun 3TOM ONepaLmio NOKPHLITUS BLINON-
HSIIOT OJIMHHOW TOHKOIM KWUCTLIO, MOoCTe-
MEHHO NpoTArnBas Naccuk Mo LIKUBY
nUHUEeTOM. HamasaHHbIf XUIKUM cocTa-
BOM, OH NErko CKONb3WT M0 NnacTMacco-
BOI NOBEPXHOCTU. YTO6BI Maccuk He
npuknenncs K LWKWBam, Nepuoanyecky
3arpyxaloT 1 BHIPyXalT Kaccety pfis
“npoBepThiBaHUs” MexaHnsma. Hawn-
HaTb 3TO cnezyeT cpasy nocne 3arycre-
Hus coctasa (yepes 20...30 MuH).

Cnoco6 NpocT B peanusauun 4ocTyn-
HOCTbIO KOMTMOHEHTOB U UMEET BbICOKYIO
3¢ PEeKTMBHOCTb. PaboTocnoco6HOCTb
BM BOCCTaHaBNVBaETCs Ha ANUTENbHLINA
cpok. TeopeTuyeckn BO3MOXHa HEKOTO-
pas HepaBHOMEPHOCTb BpaLEHUs n3-3a
PasHO TONLWMHBEL TOKPHITUSA, HO And
paccmaTrpvBaeMoro MexaHusma 370 He
nmMeeT 3HavyeHus. Ecnu co BpemMeHeM Ha-
HECEHHbIA Cno M3HocuTCH, onepauunio
Nerko NoBTOPUTb.

PenakTop — A. Muxaiinos, rpagpyike — asTop
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E-mail: tv@radio.ru
Ten. 208-83-05

PAZMO Ne 1, 2004

BUAEOTEXHUKA

MpubGop Ang TecTUpoBaHuS

CTPO4YHOM pa3BEePTKM
. KOPOTKOB, n. Byuya Knescko# o6n., YkpanHa

B xypHnane "Paguno” Ne 10 3a npownsiii rog pegakymsi ony6amxo-
aana crarbio ¢ onucaHueM cnocoba recrupoaaHusi CTPOYHON pa3-
aepTxkM Npyu NOHMXEHHOM HarNpsXeHUU NMUTaHUS U UCIONb30BaHNMN
npocroro rtecrepa. Huxe paccMoTpeH ewje OO4MH aapUaHT TakKoro

npunbopa.

pYt PEMOHTEe CTPO4YHOM pa3BepTKu Te-

NeBM30pPOB AOBONMBLHO 4acTO MPUXO-
OUTCH CTankusaTbC ¢ HeobXoaMMOCTLIO
NpOBEepKU BLIXOOHOro TpaHcdOopmartopa,
OTKJIOHSIIOLLMX KaTyLLeK ¥ noacoeamMHEHHbIX
K HUM Ueneit. Ho Tak Kak cTpoyHas pas-
BepTka (rnaBHbili noTpebuTtene 3Hepruu
B Tenesn3ope) TeCcHO B3anmopeicTByeT
¢ O6noKoM NuUTaHWs K y3namu 3awmThbl,
NpW HapyLLeHnsx B Helt yCTPOMCTBO 3aLm-

npsbxeHust 15 B 1 reHepartopa nmnynsCcoB
LIMTENbHOCTBIO OKONO 50 MKC € yKa3aHHOM
4acToTOl cnepoBaHusl. Yepe3 KiIOY Ha
MOLLHOM NONeBoM TpaHauctope VT1 vm-
nynbChbl NOAAIOT HA BbLIXOAHOW CTPOYHbLINA
TpaHchopmMaTop Nno cxeme Ha puc. 2.
TeHepaTop vmnynecos (CcMm. puc. 1) no-
CTpoeH Ha mukpocxemax DD1 1 DD2. Co6-
CTBEHHO reHeparTop cobpaH Ha 3nemeHTax
DD1.1, DD1.2. Ero paboTy npu Heob6xoamn-

R7 0,2 npob.

COOTBETCTBEHHO K KONNEKTOpY 1 3MUTTEpPY
BbIXOOHOMO (CWNOBOrQ) TpaH3ncTopa
CTPOYHO pa3eepTku (CM. puc. 2). Mpuiem
cam TpaH3uCTop pasBepTKn, BC/M OH UC-
npaBeH, BbINauBaTb He HYXHO, Tak Kak OH
He meLuaeT paboTe TecTepa.

Mpubop comepxut Takxe (cMm. puc. 1)
crabunusatop HanpsixeHuss DA1 Ha 15 B,
B BbIXOOHYIO Lenb KOTOpOro BKAOYeH
CTpeNoYHbIl (y aBTopa) nsmepurenb Toka
PA1, norpebnsiemoro BLIXOOHBIM Kacka-
[OM CTpOuHOl pa3BepTku. OT 3TOro xe
crabunusaropa NUTAKTCH MUKPOCXEMbl
camMoro Tectepa.

Hetanu npubopa pasmeLlaloT Ha ne-
YaTHOW nnate U3 creknoTekcTonuta (Unn
Ha makeTHoit nnarte). Ee pacnonaratoor
B HebonbLIOM NnacTMacCoBOM Kopnyce.
Ha ero BHewHelt naHenu 3sakpennsaoTr
rHesga Ans noaxmoydeHns ocumnnorpadga
M caMoro ycTpoiicTBa K CTPOYHOI pas-
BepTke. CTpenoyHblli Uameputent Toka
MOXHO He MPUMEHsITb (Toraa He HyXHb
1 pesuctopbt R7, R8), a pasmecTutb Ha
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Tt cpabareiBaeT U NPOBEpUTL ee pa60Ty
okasblBaeTcs 3aTpygHuTensHo. Whorna,
Cpasy Xe rocne BKIIOHYEeHUs1 TeNeBm3opa,
MrHOBEHHO BbLIXOAAT M3 CTpPOSl MOLLHLIE
(TaK HasblBaemble CUOBLIE) TPaH3UCTOPDI
CTPONHOM pasBepTKu UM UCTOMHKKA NUTa-
HUA. B Takom annaparte BoOGLLE Heb3s
NpoBEpUTL BLIXOOHOM Kackamg U ero

penenvTb, HemncnpasBeH Nn Kackaf,
M BbiSIBUTE GONBLUMHCTBO AedeKTOB

MOCTU MOXHO 3abnOoKMpOBaTh BhIKIOHYA-
Tenem SA1, coeanHsiiOLMM BbIBOA, 1 ane-
MeHTa DD1.1 ¢ 0b6wmm npoeoaom. B pe-
3yAkTare NPOXOXAeHNS UMIYyNbLCOB reHe-
paropa 1epes anpdepeHUMpYIOLLYIO Lenb
C5R4 Ha Beixoge 3nemeHTa DD 1.3 nonyua-
I0TCS KOPOTKME UMIYNLCHI, 3anyckaroLipe

BHELLHEl naHenu TecTepa etlie rHesga ons
NOAKIIOMEHUST OTAENBHOIo MUNnuamnep-
meTpa. Mpu atom npepoxpaHutens FU1
Nyylle OCTaBUTL N5 3aLLmThl npubopa.
Mepep nogxodeHnem Tectepa K Tene-
BU30py Heobxogumo NpoBepwTb, HET N
KOpPOTKOrO 3amblKaHusi B Lenu nutaHus
CTPOYHOM pa3BepTKy (TOrpa HY>XXHO

pasBepTKu TEeCTUPYIOT, U3mepss
noTpebnsiemblii UM TOK U KOHTPO-

3neMeHTbI 06bMHBIMY METOAAMU. K e ;Ummé ,\’\.jf“ uckatb pgedekr B 3TOIM Lenu)
B yKazaHHbIX cryyasx peKoMeH1y- LIEDY § ObIXD: M MexJy BblBOOaMi Kosnektopa
€TCs1 BOCNONb30BaTbCH HECMOXHBLIM Obuy. 1 aMUTTEPA ee BbIXOOHOIO TpaH3u-
cnocobomM TeCTUpPOBaHUS CTPOYHON N ] !—’ 1 - ] é ] cTopa. MoBTOpKM, 4TO ecnu Tpax-
pa3BepTKY, NPUMEHNB NPOCTON NpU- N o 3 Eg' 3ucTop MpobBuTt, ero BbiNauBaloT.
6op-Tectep. MpoBEPSIOT TONLKO BbI- § §Sl Mpy OTCYTCTBUM 3aMblKaHUs TpaH-
XOOHOW Kackaf, npv BBIKJIKYEHHOM + SSy! 3CTOp OCTABNAIOT HA MEcTe.
Tenesusope. Mpubop no3eonsier orn- j I | i & § 3 BhixogHoOl Kackag CTpO4YHOM
1

BbIXOOHOrO TpaHcgopmartopa u oT-
KJIOHSIIOLLIMX KaTyLLIEK.

Mpy npoBepke ¢ TecTepa Ha Bbl-
XOQHOW Kackag nocTynaioT nuraio-
wee HanpsbkeHre 15 B, koTopoe 3a-
MeHsieT HanpsbkeHue 120...140 B,
a TaKxe VMNynbChbl C HacTOTO cne-
poBaHus okono 15625 My. OHx nmutnpyloT
paboTy BeIXOAHOrO TpaH3ucTopa. Cnepo-
BaTenbHO, NPOBepKa BLINOAHAETCH NpuU
MOHKEHHOM HanpsiKeHUU MNUTAHUS, HTO
COBCEM He MelaeT NpOoKOHTPONMpOoBaTb
ocuunnorpagom 1 usmeputTenem Toka oc-
HOBHble NapameTpbl Kackaja.

MpuHUMNUanbHas cxema caHOro u3 BO3-
MOXHbIX BAPMAHTOB TecTepa nsobpaxeHa
Ha puc. 1. OH COCTOWT M3 NCTOYHUKA Ha-

Hemosnur numanug -
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nupys ocuunnorpadom dopmy
n AUTeNnbHOCTE UMNYNLCOB 06-
paTHOrO x0Aa, KOTopble BO3HUKA-
| 10T Ha CTOKe MoNeBoro TpaH3nucTo-
pa VT1 Bo Bpems paboThl TecTepa.

opgHoBubpatop DD2. OH, B cBOIO o4epenp,
BbipabaTbiBaeT BLIXOAHbLIE UMIYNbChE LNU-
TEeNbLHOCTLIO OKONO 50 MKC. A Tak Kak 4ac-
TOoTa cnefoBaHUs KOPOTKUX UMNYNbCOB
paBHa 15625 Iy , aAnTenbHOCTbL nay3s
MEeXly BbIXOAHBIMY MMITyNbCaMu foCTuUra-
eT 14 mkc. OHU nocTynaloT Ha 3aTBOp 10-
nesoro TpaHauctopa VT1, paboTaowero
B peXume Koua, 1 oTKpbiealoT ero. CTok
1 UCTOK TpaH3uctopa VT1 noakuoyeHs

OyeBUAHO, 4TO NpK NUTAKOLLEM Ha-
npsbxeHun 15 B, B BOCeMb-OeBAiTb
pa3s MeHbLUeM peanbHOro Hanps>KeHus,
amMnnuTyaa Bcex NamMepsieMbiX MMIynbCcoB
Oyper B TO Xe Y4MCNO pa3 MeHblue, YeM
B paboTaioLleM TeneBu3ope, OOHako ux
dopma npakTMiecknt He M3MEHUTCS.
MoTpebnsemblit TOK AOMKEH HAXOOUTL-
cAa B Npeaenax ot 5 po 70...80 MA (B 3aBu-
CUMOCTU OT NOCTPOEHUs1 CTPOHHOW pas-
BepTkM Tenesusopa). Ecnu notpebneHue
MeHbLUe, B BbIXOOHOM Kackaze umeercs



06pLIB. 3TO MOXET BbITh MNK MNOXas nai-
Ka, Ny MYKPOTPELLMHA B NEYaTHOM npo-
BOZIHVIKE, Uy OOPLIB NEPBUHHON OOMOTKM
CTpo4HOro TpaHcdopMaTopa (4To BCTpe-
yaeTrcs [I0BOSNILHO PENKOo).

Ecnu xe Tok npesbilaeT 80 MA, B Kac-
Kage vmeetrcst yteuka. OHa MoxeT 6biTb
KaK Mo MOCTOSIHHOMY, Tak M NO NepemMeH-
HOMY TOKY. Ans ux pasrpaHnyeHust Bbi-
kmoyarenem SA1 Gnokupylot paboty re-
Heparopa. Mpu 3TOM Lienn CTPOYHONM pas-
BEPTKM [IOMKHbI NOTPEONSATL NOCTOAHHLIN
TOK 5...10 MA. EChv OH NpeBLILLAET 3TN
3HaueHVs, NPOBEPSIOT BbINPSMUTENbHbIN
wmon, 1 GUALTRPYIOWWIA KORZIEHCATOP uc-
TOHHMKA MUTaHWs, a TakKxXe BbinanBaloT
BLIXOZJHOWM TPAH3UCTOP CTPOYHOW pas-
BepPTKM. ECnm TOK BCe eLue Benvik, cnenyer
rno odepenn OTKNIOYATbL BCE 3MIEMEHTDI,
COE[INHEHHBIE C LIeMNblO NUTaHus.

Mocne ycTpaHeHnst HEMCNPaBHOCTU
B LIENsSX NMUTaHUA KOHTPONMPYIOT TOK Npu
BKJIIOYEHHOM reHepatope Tecrepa. OH
LI0/DKEH HaXOAUTLCA B Mpefienax, ykasaH-
HbIX Bobllwe. Ecny xe OH npesbilaer
80 mA, Haubonee BEPOATHON MPUHMHOWN
YTEUKM MO NePeMEHHOMY TOKY MOXET OKa-
3aTbCa NPOGOoI B YMHOXUTENE HAnpsixe-
HUst. BO3MOXHUI Takxe yTeykn BO aropuny-
HbIX Lensx CTPouYHoro Tpancdopmaropa
vny npobGoii Mexay ero obmMoTkamu.
B vMMOPTHLIX Tenesusopax B MNepBylo
ovepenb cnefyeT NpoBepuTb BCE BLIMPS-
MUTENbHBbIE ANOabl U KOHAEHCaToPL! BTO-
PUYHBLIX UCTOYHUKOB NUTaHus, NOAKIIO-
YEHHbIX K CTPOYHOMY TpaHcdopmMaTopy
TOKC, a Takxe ybeguTteCs B OTCYTCTBUMN
KOPOTKOrO 3amMblkaHus B Kakoi-Hubyab
V3 3TVX Liernei npy ux nooYepeHom oT-
KnoyeHnn. O4eHb HaCcTo NPUYMHON 3aMbl-
KaHWsi CTAaHOBUTCSH 3aLUMTHLIA cTabunn-
TPOH, BIJIIOYEHHLIN NMAapanneNnbHo NCTOoY-
HUKY nuTanma 12 B. HewcnpaaHoCTb
TAKC He Takoe yX 4acrtoe siBNeHue, W,
cKopee Bcero, yTedka obGHapyxuvsaeTcs
VIMEHHO BO BTOPUYHbIX LIEnsX.

Ecnn norpebnsemeuiii TOK B HOpME,
TO Ha akpaHe ocuvnnorpacda HabnofaloT
mMNyneChl o6partHoro xona. dopma u no-
JNy4YeHHas [JIMTENBHOCTb UMIYNLCOB CBU-
[ETensCTBYIOT O TOM, MMEETCS N B LiensX
CTPOYHOrO TpaHcgopMaTopa n OTKIOHSIO-
LWen KaTylKy HYXXHOe cornacosaHve no
BPEMEHN 1 [IOCTUFHYT Ny Pe3oHaHc. [n-
TeNnbHOCTb MMMYNECOB [OIMKHA HAXOAUTLCS
B npeaenax or 11 go 16 mkc. OHa 3apanHa
PeakTUBHLIMW 3NeMEHTaMM BEIXOAHOFO Ka-
ckaga: B OCHOBHOM WHZAYKTUBHOCTBIO
CTpoHHOro TpaHcdopmaTopa v OTIIOHSIO-
el KaTyLKK, a TaKkKe eMKOCTbIO KOHOEH-
caTtopoe 06paTHOFo X0Aa W KoHAeHcaTopa,
BK/IIONEHHOIO NOCNenoBaTentHo G OTKI0-
HAIOLEN KaTylwkon. Ecnu AnutenbHOCTbL
MMIMYNbCOB HE COOTBETCTBYET HOPME, HE-
MCNPABHOCTb ULLYT MMEHHO B 3TUX LIEMNSX.
B tecTepe MOXHO MCTNONbL30BaTh Nobuie
pe3vcTopPb! M KoHaeHcaTopbl. Peancrop R7,
1Py OTCYTCTBMM TPOMBILUNEHHOrO, W3ro-
TaBMBAIOT M3 OTPEe3Ka HUXPOMOoAoro Npo-
Boga avamerpom 0,2—0,4 mm. Peauctop
R6 cocTaBnsioT u3 [IByX Unu TPex peancTo-
POB, COEANHEHHLIX MOCNEA0BATENBLHO.
AvopgHbiii moct KLI405A MOXHO 3ame-
HUTb OTAENbHBIMK AMOAAMMW, HAanpuMmep,
KO212A, a mukpocxemy KP142EH8B —
KP142EH8E nnn LM7815. Ee Heobxonymo
pa3MecTUTb Ha HeOOMbLLIOM TErNooTBO-
[le, TaK Kak B npoLiecce TeCTMpoBaHns He-
VCNpaBHOro Tenesnsopa yepes crabunu-
3aTOp MOMYT Te4b OTHOCUTENLHO GonbLume
TOKW, Bbi3BaHHbIE yTeukamn. Mukpocxema
DD1 3ameHyMa aHaNnorvyHON U3 cepumn
K1561. Ho moxHo u 13 cepun K176, Tonb-
KO Torga norpebyerca nobasuTe Ans Hee
OTAenbHbI cTabunu3arop co crabwnu-
TpoHOM Ha HanpskeHwne 10...12 B. Muk-
pocxemy KP1006BU1 MOXHO 3aMeHuTb
MMNOPTHBIM aHanorom LMS55. Ha no3un-
umm VT1 fonyCcTuMo ucnonb3osath TpaH-
ancropbl 25K2038, 2SK792, KN809A.
Tpancoopmarop T1 MoxeT GbiTb Nio-
601 ¢ HAanNpsPKEHVEM Ha BTOPWHHOI 06-

motke 16...19 B. ABTOpPOM mMCNONbL30BaH
TpaHcdopmatop TMNN252 ¢ coenHEHHbI-
My nocnepoearensHo obmotkammn 11-12,
13-14, 15-16, 19-20. MukpoamnepmeTp
PA1 — M2001 vnv nogoOGHLIN C TOKOM
MOAHOrO OTINIOHEHUs 50 MKA.

HanaxueaHve TecTepa He CnoxHO. OHO
3aK/IoYaeTCs B YCTAHOAKe NoKasaHWi Myi-
nvamnepmerpa PA1 1 noacTpoike Heobxo-
AUMOIA 4aCTOThI M LINTENLHOCTU BLIXOAHBIX
VIMNYNLCOB TecTepa. [ina KanubpoBKy LLIKa-
N6l MWIIaMIepMeTPa MEeXAy FHe3gamm
"+Upe v "O6LL." BKNIOHAIOT PEe3ncTop COo-
npotueneHrem 30 Om 1 NOACTPOEYHbLIM pe-
3uctopom R8 ycraHaBnvBaloT MnokasaHust
munnmamnepmetpa 500 MA. Mpwy xenannn
Ha wwkane npnbéopa MOXXHO NOMETUTD LIBET-
HbIMM METKamMu npeaens 5 1 80 MA. lanee
NoACOEAVHSIOT K BhIBOAY 4 MVKPOCXEMbl
DD1 ocumnnorpad 1 noaCTPoeYHbIM pe3u-
cropom R3 ycTaHasnmealoT yacToTy crneao-
BaHVs IMNYNLCOB okosio 15625 M. Mocrne
3TOro NMOACOEAVHSIOT ocumnnorpad K Bbi-
sofy 3 Mukpocxemel DD2 n ybexaaloTcs
B HAIMNMM HA HEM MPAMOYTO/IbHBIX VMITYJ b=
COB [IyMTENbLHOCTHIO 0koN1o 50 MKe. HeaHa-
YUTENLHOE OTKIOHEHWE 4acToThl M An-
TeNbHOCTW MINYNBLCOB OT YKa3aHHbIX BbILLIE
HE VMEET CYLIECTBEHHOrO 3Ha4YeHus.
Mpy HeoBXOAMMOCTU [INTENLHOCTL MM-
NyNLCOB MOXHO M3MEHUTL, NOAOOpaB pe-
avcrop R6 nnn koHpeHcatop C6.

Penaxrop — A. Muxaiinos, rpagwka — 0. AHapees

npumeuanna pmamuu. .U,nn Gonee.Ha- |

oropun 0OTancs Ceo-

) i 5. 'ErQ. BRAIOYAIOT; 0bbg=
am-me_j qnu Mexay TUHKON COGBMHEHUS Bbl~,
3 - A KOHAGHORTOPS c4

I,CS K toixe cOe,aMmm BbxQaE Hosorn ane-
menra DD1:4 1 konpencaropa C5 HOBKAONETT
npaablﬁ (no €xXeMe). siie0A pesviotopa R3, ot
auaqaas 8,56 Mmepocxemw K

ycmwn'enu aAng I'OJIOBHI:IX

Tene¢dpoHOB

M. CAIMNO>XHUKOB, r. Manevi-Asus, Uapaunp

Ycunurens gns ronosHbix TenegoHOB C CONPOTUBIIEHNEM OKONO
100 OM MOXXHO BbINOJIHATH BCEro Ha AByx norndeckmnx KMOI mukpo-
cxemMax ¢ MUHUMYMOM OOMNONHUTEeNbHbIX AeTaned. KayecTso 3By4ya-
HUSI, AOCTUrBEMOE C TakuMH YCUNUTENAMH, asToOp OLeHVBaeT KakK

AOCTAaTOYHO BbiCOKOe€E.

; CUNUTENsaM 15 FONOBHLIX TenepoHoB

' (manee YI'T) ynensercs HEMHOFO BHU-
MaHua Ha CTpaHuuax paauonioburens-
cKoii nurepartypbl. Ux noaxnoyeHmne cymn-
TaeTcs TpvBWAneHOM 3agaveii. B yocunu-
Tensx MOLLHOCTY 3BYKOBOW HYaCTOThl OHW,
KaK MpaBuio, NOAKNIONAIOTCS K BhIXOAAM
BMECTO aKycTmuyeckon cuctembl (AC) ue-
pes3 crneurasbHbI AennTens UK racsativi
peanctop. Mpu 3TOM curHan NpoxoawT
BECb TPaKT YCWMNEHWsi, OTHIOAL HE ONnTu-
ManbHLl Ans YCUneHust MOLHOCTH 0
COTHM MunnmeaTT. B npowrpbiBarensx
KOMMaKT-AUCKOB WU KaCCEeTHbIX AeKax,
KakK NpaBuno, UCMoNL3yI0T HEAOPOrMe My-
KpOCXeMbl, oxsadeHHble obweiri OO0C. 31o
0BbLIYHO M 3AaMETHO Ha CNyX B CpaBHEHUN

C BbICOKOKAYECTBEHHbIMU YCUIUTENSMU
Ha [MCKPETHLIX ANeMEHTaXx.

YI'T MOXET UMEeTb 3HaunTeneHo 6onee
"KOPOTKMIK" TPakT, COCTOSLWMIA TONbBKO
NVllb M3 OAHOr0 Kackafia yCWUNneHwus,
npy 3TOM ronoBHOW TenedoH NopKIoHa-
€TCst K ero BLIXOAY HENoCcpesiCTBeHHO 6e3
racsiuero pe3vcropa, Y4To ynydwaer ero
nemndupoBaHne.

Ha puc. 1 n3oGpaxeHa cxema YIT,
a KOTOPOM WCMONbL30BaHbl COEAVMHEHHLIE
napannensHo Nnornyeckvie anemeHTsl 2U-
HE v 2UNU-HE mukpocxem KMOM (DDA
n DD2). B anemente 2U-HE ecTb YeThipe
KMOM TpanancTopa, ABa 3 KOTOPLIX COo-
€/[IMHEHb! NapannensHo (B BEPXHEM Mieye),
a nBa ppyrux — rnocnenoaarentHo (B HAX-

Hem nneye). B anemexTte 2UJIN-HE coeau-
HEeHMst TPAH3MCTOPOB B NNEYax BbINOIHEHb
Hao6opoT (puc. 2). Ecnn coepyHuTe na-
pannensHo anemenTel 2UJNTU-HE 1 2U-HE,
OXBaTUB VX LIenbio 06paTHoM CBA3n, TO No-
NYYNTCH CUMMETPUYHBIN ABYXTAKTHLIN YCU-
nvrenbHet kackan. B ero HWxHem nneye
GynyT BKIIOYEHB NapannensHo ABa TpaH-
31CTOopa C KaHa/oM N-Tuna, a B BepxXHeM —
[1Ba C KaHANIOM pP-Turna (B 3TOM Cnyyae ToK
yepes nneyo, rfe TPaH3vncTopbl CoeAnHe-
Hbl NOCNEAOBAaTeNnbHO, OYEHb HEe3HauYn-
TeneHulin). B onvcbieaemom YIT B kaXxaom
KaHane YCWneHus MCMoNbL30BaHO no [sa
anemeHta 2U-HE v pea 2UNN-HE, B pe-
3ynsrate B KaKOOM Mieqe Mbl MMEEeM no
yeTbipe CoeaVHEeHHbIX NapannensHo TpaH-
3ucropa, YTo ofecrneynsaeT NpPYeMNEMyIo
Harpy304HYI0 CoCOBHOCTL YCTpOCTaa.
Cxema ycunutens nony4aercs npo-
croi. On paBotaer ycroitumao, 6e3 Bo3-
GyXAEHVA 1 MPY MPaBUNLHOM MOHTaxe
B HANAXMBaHKW NPAKTUYECKWN HE HYXAaeT-
ca. KoadgdpuumeHT yecuneHus ycTpoicTea
3a/aercs COOTHOLLEHWEM conpoTuene-
Hwii peanctopos R2 v R3 (B AaHHOM chy-
yae oH paseH 3). BxonHoe conpoTtvBie-
HMe 3TOro yCunuTens nNpakTMHecky pasHo
conporueneHunio pesuctopa R2, v aro
cneayeT yuuTuiBartbh B OTHOLUEHUWN BbIXOL-
HOFO CONPOTUBAEHWSt UCTOYHWKA CUFHana.
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cobpaHu Ha MakeTHOW Nnate. Mykpocxe-
mbl 4011 1 4001 MOXHO 3aMEHWTb POC-
cwilckuMK: cooTeeTcTeeHHoe KS5B1J1A7
n KS61S1IE5 nubo K176/1A7 n KI76MES,
YUMTHIBaR 0COOEHHOCTH X NuTaHua, Obe
"KOMNAGMEHTAPHHE” MUKPOCXEMB MOH-
TUPYIOT 8 [8a CNOA {KOPNYC K kKOpnycy},
CNauBas 8MecTe COOTBETCTBYIOLME BHI-
BOAL. JApyrve AeTann CMOHTUPROBaHH Ha
ofpartHoli cropoHe nnarel, 2 cama nnara
YCTaHOBNIEHA B KOPNYCE Tak, YTQOLI MUK-
POCXEMb! GblAN NNOTHO NPWKATH K OAHOM

PasaenutencHete koHAaeHcaTopsl C1 DAY 7815 |
n C2 0TAeNsIoT BXOAH YCUAUTENLHBLIX K 80615 01, 002 Jr‘:l, IR
KackagoB NEBOro W NPABOro KaHanos = A Sl 34 -1 LS 7
NO NOCTOSHHOM COCTaaNALLEH, a KoK~ | ppt oy ST 5,_']:_ _]_['J 7
newcatopet C3 1 C4 — BuX0p OT 1O | ', = W
NOBHLIX TENBdOHOB, N nf 100 ]
PasfenmrensHoe KOHIOHCATOPH OF- | x g8 10 171 N
PEHUNMBAIOT CHUZY MONOCY NPONYCKa- | pny pys I wE
HUA, 2 TAKXE BBOOAT CBOU HE/TMHENHbIE ! 52‘L M AR e
MCKXEHNA M3-33 NPOLBCCOB abCopd- oz = ;gg“ R
LMK B AMBNEKTPMKE. MCNONL3YA ABYXNO- | 4700 4 16 8 T
NAPHOS NUTAHME MUKPOCXEM, BOMOX~ -— I_‘
HO WCKIICNWTL BCE PasfenuTebHue K BuiB 7001 OB2 l [+
kompercaTopb! {C1—C4 Ha pue. 1). Bl | ) ’ K Guodam ¥
npsMuTens ceresoro BN ans Takoro sa- Puc. 3 L% 01 mK or-vo¥  f

puaHra MUTAHUA MOXHO cobparts no
cxeme, 1300paxeHHO Ha puc. 3.

B amMX youMTensx HeoBXoaume npu-
MEHATL CTAGWIMBNPOBAHHBIA WMCTOYHWUK
NMWTaHKUS, TaK KaK WX YYBCTBWTENLHOCTL
K NMyAbCALUMAM OTHOCHTENIBHO BHICOKA.
Ana mmkpocxem KMON cepw 4000B po-
NyCTMMO HaNMPSXKEHWE NMUTaHUA He Bonee
18 B; anm cepvm KS61 oHC orpaHuueHo
15 B. HyXHO UMETL B B1AY, YTO DONbLLUEMY
HANPSKEHMO MWTaHMA MUKPOCXEM COOT-
BeTCTAYET 1 BonblIee 3HAYEHWE CKBQ3HOTQ
TOKa {TOKa NOKOA 8 WMHEAHOM pexume).
C yyeTom 31O 0COOEHHOCTH 1 BLIDUpaIoT
VHTErPanbHue CcTabuAnM3aTopsl. TPaHC-
dopmaTop NUTaHnA gonkeH obecneyneaTs
BENPFAMNEHHOE HANPHKEHNWE HA HECKONBKG
BOALT BOABLLLE CHAMAEMONO G BbIXOAA CTa-
Bunusaropa DA1 npy Toke He menee 0,3 A,

Ana oboux sapmanToB YIT nevaTtHas
nnata He paspadatuisanach; oHW Gbum

M3 CTEHOK (MPU MOHTAXE MONESHO WC-
NOAL30BAaTb TENAGNPOBOOALLYKY MACTY),
410 06eCNeNMBaAET [OMNOAHUTEANBHLIA OT-
BOA Tenna. Mukpocxemy cTabuamnsaropa
HaNPAXeHUA AyULLE 3aKPENUTL Ha TENAO-
OTBOAE NNOWAABI0 HE MEHeS 20 OM2,

Mpy NEPBOM BKNIOYEHUN YCWIUTENS
HYXHO NPOSEPUTL NOTPebnsemMuiin ToK;
npv HanpsxeHun 15 B OH He fonxer npe-
spiwate 100 MA. 3arem HyxHO yoeamTsLen
8TOM, NTO NOCTORHHOE HANPSHKEHNE HA Bbt-
XO0€ PABHO NONOBUHE HANPSKEHUA NuTa-
HuA {8 YI'T no cxeme Ha puc. 3 oxo 6nvako
K HYAIO OTHOCUTENBHO COWErc NpOBoAa).

Oba YIT ofecnevuaaloT BuLIXOAHYIO
MOLUHOCTL okono 150 MBT Ha Harpyske
120 OM. NpY 3TOM 3HAYEHUU MOLLHOCTH
Ha Boixoae YI'T yposeHb rapmMOHUYecKux
NCKEKEHNIA CUHYCOMAQNLHOTO curHana

¢ HacroToi 1 KMy OTHOCKUTENBHO BLICOK —
okono 0,45 % (rapMoHMKM HU3AKOFQ No-
pagka). Tem He MEeHee HacKONbKO 3ameT-
HO BBIUIPLBAIOT 3TH NPOCTHIS YCUAUTENN
npu cpaeHeHun nx ¢ ¥I'T B npourpoisare-
AAX KOMNAKT-AWCKOB W MarHUTOMOHHLIX
AEeKax, CMOXeT OLEHUTH KaXauii NoBTO-
PUBLIMIA TAKOW younuTenb. Mo MHEHWIo
2BTOpa, PAasSHUUA CYLLIECTBEHHAR.

Npexae wem nonb3osatecA YT, co-
GpaHHLIM NC CXeMe Ha prc. 3, HyxHO ybe-
AUTLCA B OTCYTCTBUM NOCTOSHHOM COCTaa~
NRIOLWEN HANPSXEHNA HA BLIXOAAX NCTON-
HUKa cMrHana, uHave NPUAETCHA BBECTM
pasaemMTENbHBIE KOHASHCATORL Ha BXO-
e ycuwnurens.

MoaknioveHne HUBKOOMHLIX {MeHee
80 OM) ronoaHbx TenedoHoB K ONUcaH-
HOMY YCWIWTENIO BOSMOXHO NEpPE3 TOKO-
OrpPaHNHUBAIOLME PE3UCTOPY CONPOTUa-
nedvem 100 Owm.

Pegaxtop — A. Coxonos, rpaduxa — 0. Angpees

. Orpeamapss. ECIV TOX IOKOR TAXOT0 yen<
| NTEnR NPEBKILAAT, YKEGRHHOE ABTOPOM 3HE-
§ 4ENIG, TORARIETO CHIKEHIST CNERYET ymetb-

MPEANATAEM
PapmocTanumm YKB, CE
— asTOMOBWIBHLIG, NOPTATUAHKLIE.
Pemonr paauocraHumii. Hdocraska
no Pocovm.
Mockea (095) 1/¢.; 506-23-32; 506-28-39. |
C.-NMerepbypr {812) 1. 535-25-96.
SNEKTPOHHAA noyTa:
ms_time@hotmail.com
www. time1.ru
* * *

NOCHINTOPT ANA BAC!

Merannouckarens «POINTER»
3100 pyb.

Nporpammatop PIC-koHTponnepos —
550 py6.

Nporpammarop YENN3Y — 600 pyd.

NporpammaTtop PICSTART Plus
komnanwiu Microchip {dyHKUMOHANL-
Huih aHanor} — 2990 pyo.

BHYTPWCXEMHBINT  OTAAHUK  YCT-
policte Ha PIC-koHTponnepax MICD
{MPLAB-ICD) — 1300 py6.

Habop «Hacrotomep 250 MIu» —
490 py6.

Livdposan wkana Ttpancueepa —
750 pyb. :

Hafop OCHOBHLIX 3N1EMEHTOB ANA
cBOPKU MUKPONPOUECCOPHOro Meran-
nounckarena NM8042 — 990 py6.

M emse cebiwe 350 paamonatopos...

OTeuecTagHHHE N UMMNOPTHHIE Pa-
ONO3NEMEHTHI.

107113, r. Mockea, a/s 10 «ockn-
Tapr». Ten. {095) 304-72-31,

KaTanor ebicbinaercs BECINATHO !

WHTepHeT-marazmH: WWW.DESSY.RU

E-mail; post@dessy.ru.

* * *

BoicknaeM roNToll  paguoniobn-
Tenbekue Habopw, paguoaeranu. Kara-
nor BecnnatHbiil. KoHeepT ¢ obparHuv |
agpecom obnzaTeneH.

426034, r. xesck, a/a 3503,

E-mail: ppelecom@udm.ru



MoaepHusauusa

rpomkorosopurtenen 25AC-121
C. LAPEB, r. Powans MockoBckoii 0671.

MogepHusaymio akycTn4eckoli cucTeMbl MOXXHO OTHECTH, NoXa-
nyii, Kk Hanbonee agpPeKTUBHLIM PAANONIOONUTENBCKUM MEPOTIPUSITH-
SIM MO YNyYLUeHUIo Ka4ecTBa 3BYKOBOCINPOU3BE[4EHUA ayanocucre-
Mbl. YuntbiBas, 4TO rpoOMKOroBOPUTENM B MacCOBOM NMPoU3BoOACTBE
CTBPBIOTCSl A€51aTh C MUHUMANbHBIMKU 3aTparaMu, UCNbITAHHbIE pe-
KoMeHgaumm no gopaborke Hegoporoi oreyecrseHHon "PomaHTn-
n" (25AC-121) moryT 6bITb NONE3HbI Y ANNA APYrux Maccosbix AC.

puobpeteHHas B CBOR BPEMS aKyCTU-
yeckast cucrema 25AC-121 "PomaHtu-
Ka", MPOMKOrOBOPUTENU KOTOPOW BbIMONHE-
Hbl B 3aKPBITHIX KOPITycax oGbemoM 32 am®,
OTHOCUNIACh K anmnaparype rnepeov rpyrbl
CIOXHOCTU (B 00MX0Ae MO CTapuHKe Hasbl-
BaeMol "nepBbIM KNAaccoM™). Ho no cpaeHe-
HWIO € ApyriMm AC BBICOKOM BEPHOCTHU BOC-
MPOV3BEAEHNA 3TA CUCTEMA Aa/eKa OT uae-
ana. Xopowve akyCTuieckMe CUCTeMBl A0-
BOJIBHO OOPOrY, He KaXXOOMY MO KapMaHy,
rnosToMy rnosiBunachb Melcnb gopaborarb
ceoio AC. MpocMOTPeB MHOIO NUTeparyphl,
a Take nyénukauuvm B XXypHenax "Paguo”, a
rpoeen MmogepHunsaumio atoi AC, 4To B KOp-
He M3MEeHUNIO ee 3By4YaHue, npuyem Oes
0COBbiX MaTepuenbHLIX 3aTpar. OnvckiBae-
Mble 30eCb PekOMeHaaLumMv rnpocTel U Oo-
CTYMHBI /19 MOBTOPEHNSA He TOMbKO Nnoaro-
TOBNEHHBIM paguonioburensam. OnvcaHve
nopaboToK y3N0B MPUBOOMTCH B CTarbe
MONHOCTBLIO C YNOMUHAHWEM CCbITOK Ha nn-
Tepartypy, KOTOPYIO HacTO He HalT TeMm, KTO
xuBeT B nposuHLMK. lMpyu MogepHu3aLmm
ceoen AC s nnLLb OMUPANCs Ha ONbIT APYrnX
aBTOPOB CTareil U MPpUMeHUn KX 3HaHuA
W OrbIT, 33 4TO UM O4eHb GriaroaapeH.
3TV rPOMKOrOBOPUTENM MpPeaHa3Haue-
Hbl Ans  crepeodOHMHeCcKoro TpakTa,
HO Mepegenky ny4qlle Ha4artb C OQHOro
W MNO3TarHO CPaBHVBaTb KA4eCTBO 3BY4Ya-
HUS C APYrYM Ha MOHOGhOHUHECKOM CUrHa-
ne. CHayana CHUMAaIOT 33HIOK0 CTeHKY, 00-
KIIEeVBAIOT ee Y OOKOBbIE CTeHKW CUHTETU-
HECKMM BOMSIOKOM TONLMHOM 4...5 MM (ero
MOXHO KyniUTb Mojf HasBaHveM "Haronb-
HbIA yTernmrenb” B MarasvHe ctponMare-
PVBNIOR), @ TaKke YBeNMHMBAIOT CoaepxXa-
Lmiicsa oobem Batbl B 3—4 pasa. 310 yny4-
waer gemMneupoBaHne HU3KOHaCTOTHOW
(H4) ronoeku 35I0H-1M-4. MNpn 3TOM OT-
Laya H4Y ronoekn He N3MeHsIeTCs, a Herpu-
ATHOE MoAYePKNBaHNE HU3KNX HacToT, BOC-
rnpEYHUMaeMoe Kak MOHOTOHHOe 3By4aHue
("6yGHeHMe"), MONHOCTELIO YCTPaHAETCS.
MeTtanmmyeckylo rnary ¢ pasnenvrenb-
HbIMM GUABTPaMN 3aMeHsII0T APYron 3 an-
3NeKTPUHECKOro Marepuana (TeKCTomT, re-
TUHAKC U T. 1), HTOObI UCKMOYATb €€ BIMS-
HWE Ha MHAYKTMBHOCTb KaTylLeK, U YBENHU-
BaIOT A/MKHY nnarbl Ha 50 mMm. Bee coeanHn-
" TenbHbLIe MPOoBOAA Ha Niare HeoodX0ANMO 3a-
MEHUTBL APYTMMU G GOMBLLIVM CEYSHMEM Wi
TOrO Xe CE4HeHVs U3 TPEX-YETHIPEX CBUTbIX
npoeogoe. Mposoaga, coeavHsIowme avHa-
MUHECKUE MOJIOBKM, HY)XHO TaKKe YBeNHnTb
B ceveHum B 2—3 pasa, ana ynobcetea noa-
K/MO4YeHVSE BbIBECTU UX Ha Pa3beMbl (Knem-
mbl). Kabenb, coeaunsiowmii AC ¢ ycunmre-
eM MOLLHOCTU, U3rOoTaBNVBAIOT U3 rmoKoro
[BY)XKUINBHOTO MESHOTO NMPOBOA2 CEHEHVEM
He MeHee 2,5 MM°. 3T0 0BeCne|muT MeHBLLIME
rnoTepy MOLLHOCTU B COEAVHUTEIBHBIX MPOo-

sBoJiax. Takke OONTOBOE KpenneHve pesnc-
TOPORB Ha Nare 3aMeHsIIoT KNeeBbIM U Ma-
CTUHHBIM, TaK Kak CTanbHbie O0TH yBenuumn-
BalOT MHAYKTUBHOCTL PE3UCTOPOB.
3ameueHOo, HYTO BbICOKOHACTOTHasA rono-
Bka 6I]B-6M-16 npmupaer My3bliKansHOMyY
3BYHAHUIO HEMpPUATHBIA “"MeTannuueckmii”
OTTEHOK W MOCTOPOHHME TMPU3BYKW; 3TO
CBAI3aHO C MNOABLEMOM aMriUTyOHO-4ac-
TOTHOI XapakTeprCTVKN Ha HacToTe peso-
HaHCca NOABWXKHOW cucTeMbl. ina gemridu-
pOBaHusA pe3oHaHca BY ronoskuy npumMeHs-
10T nocnegoearensHeii LC-koHTYp — pe-
JKEKTOPHbIV pUNLTP, MOAKNoHaeMblii na-
pannensHo BY ronoeke. MHOyKTMBHOCTb
1 €MKOCTb KOHTYPa BbIGMPAIoT 13 YCnoBms
1/(6,281,C) =6,28f,L<0,7R,,
roe f, — vactora pesoranca B ronoeku,
paeras 3000 (+600/-1300) I'y; R, — conpo-
TUBNEHVE Ha YacToTe pe3oHaHca (Om).

EMKOCTbL KOHIOEHCaTopa BuOupaloT pae-
Holi 6,6 Mk®d. Bocronb30BaBLLMCH PEKOMEeH-
nauvsmn B [2], 3Ty eMKOCTe MOXHO Habparb
napannensHbM COEAVHEHNEM HECKOMBbKUX
KOHAEHCATOPOB C OyMadkKHBIM BU3NEeKTPUKOM
(MBI'O, MBEM). MHOYKTUBHOCTL KaTyLUkn —
0,43 M4, ee obmoTka nmeer 150 BUTKOB
npoeoaa MN3B-1 gnametpom 0,8 MM, HaMmo-
TaHHOrO Ha KapkKace AuaMeTpoM 22 n ov-
HOM 22 MM; LLIEYKN MMeIOT aAnamMeTp 44 MM.
3nemeHTbl PEXEKTOPHOIO KOHTYPa ykperi-
AT HA NAATe pas3fennTesbHbIX GUIBTPOB.

JAanee npuctynalot k gopaboTke cpes-
HevacToTHon (CH) ronosku 20r4C-4-8 [2].
Ans aToro nNoHafobuTCs TeHHUCHBIA Len-
nynovwaHbii wapuk. Lapuk pacnvnvealor
noG3VKOM MO LWBY Ha ABe MOMOBUHKY, Kpasi
BHPABHUBAIOT HAa POBHOW MOBEPXHOCTH,
rMo4JI0XKMB HAXAaqHyIo Oymary Menkoi 3ep-
HUCTOCTU. MONOBUHKM 3aKpennsaioT Ha Or-
paBkax C NMoMoLLblD nractunuHa. Cmewm-
BalOT 3MOKCUAHYIO CMONY C OTBepauTeneM
1 0oGasnsAIoT aLeToH. BaskocTb BuIBupaloT
Tak, 4ToObl CMOMa MPWY OKyHaHUW MSIrKOW
KUCTOHYKW He TaHynacb. Ha BHeLwHIo no-
BEPXHOCTb NONycdep HaHOCAT TOHKWIA Con
cmMonbl. K HatnpaHnio nokpeiTus rpaduro-
BbIM MOPOLLKOM MPUCTYNaKOT rnocne npen-
BAPUTENBHOW CyLLKM (0O OTCYTCTBUS NMM-
KOCTWM). MOPOLLIOK OONNBHO HAHOCAT Ha Mo-
BEPXHOCTb U NerkKMW [BWXKEHUSIMW Manb-
Lee BTMpaloT. Koroa 3arotoeka npuobperer
MEeTanNM4eCKnin OTTEHOK, 3TU MOMOBUHKU
MPUKNENBaloT MoOBePX Mblie3aluLIeHHbIX
konna4koe CHY ronoeok. lNprkneusarb He-
06xoaMMO CTPOro no ueHTpy auddysopa,
LLOB ZIOMKeH ObITb repMeTUtHBIM.

Mocne ycraHoBkn Takor CH ronoeku
MOXHO 3aMeTUTb, NTO MCHE3/IM MOCTOPOH-
Hve npuaeyku. Eule Gonee 3aMeTHOro npu-
pOCTa Kaqecrtea 3BYKOBOCMPOU3BEOEHUS
MOXHO A0BUTLCA, €CN aopaboTarb roNoBKy
o Metoaumke [3], nponutas BymMaxHbIA ang-

¢ysop mactukoin “TepneH”. 3Ty BSA3KYIO,
JINMKYK MaCTVKy PasBoasT GEH3MHOM TaKuM
06pas3om, 4TODEI OHa He HaMa3bIBaNAaCh CIo-
eMHa aud¢y3op, HO M He Oblia OB CIMLLKOM
XUAKON. MpUroTosneHHY0 MacTuKy HaHOCAT
MSAMKOM KUCTOMKOW paBHOMEPHO Ha audoy-
30p ¢ obeux CTopoH B Aga rnpuema. Mocne
3TOro AAK0T FONIOBKE MPOCOXHYTh.

MnacTMaccoebii OOKC (OH e naHenb
akyctuyeckoro conpotuenenus — [MAC)
HY>XHO OKNeUTb U3HYTPW BOMNOKOM 1 yBENn-
ynTb KOMMHecTeo sathl ans MAC B 3—4 pa-
3a. OkHa gnddysopopepxarens nydwe 3a-
KNenTb Mapnew, YTobbl UCKNIOHMTL KacaHue
sarbl auddysopa. Nocne 3Toro kperar ro-
noeky 1 MAC; npu HeoBXooMMOoCTH Lenm
NpoMasLIBaIOT MNacTUNMHOM, OCOOeHHO
B MeCTax BbIBOAa COeAVHUTENbHBIX MPOBO-
noe. Ha atom paboty ¢ CH ronoBkoi MOXHO
CHMTATh 3aKOH4YEHHOMN.

JHAanee npucTynaloT K 60nee TPyaoeMKon
paborte, ceazaHHol ¢ HY 3seHoM. [ins pac-
LIMPEHUA MONOCH B 0B1aCTb HU3KUX HacToT
AC "3aKpbITOro” Tuna rnepefesnbisaior B CUC-
Temy ¢ PpasomHeepTopoM. OH NpeacTasnser
coboii gge TPYOKu, KpersLumecs B nepeiHen
creHke AC. Hepes 3T TpyOKu, pasHeceHHbIe
Ha paeHble MPOMEXYTKM OTHOCUTENBHO LIeH-
Tpa, NPOXOAAT 3BYKOBbLIE BOJHbI, M3Nny4ae-
Mble ThifbHOM cTopoHoi HY ronoeku. Mpu-
rogHbl Tpyokn amamerpom 40...60 v Tomuum-
HoW 1,5...2 MM, grivHoii 80 Mm; maTepyan —
nnactMacca, oopaiioMUHA 1 p.

Ha nepeareii cteHke AC, U3HYTPW MeXay
B4 1 CH ronoskamu, pas3meHaloT Asa oTeep-
CTus NoAa TRyoku. BaxxHo pasMecTuTb MX Tak,
4TOBLI MPW BLICBEPIMBaHUY He 3aaeTb peb-
pa >EeCTKOCTU IEeKOPATMBHOW NepeaHel rna-
Henn. B BbicBepneHHbie OTBEPCTUSA BCTaBNS-
10T TPYOKH, 3apVKCUPOBAB MX C MOMOLLILIO
CMWYeK WK LIernoK 3arnofimuo ¢ BHELLHeN
rAocKoCTHO. LLenv mexay Tpyokamu 1 na-
Henbl0 3aMa3biBAT CHapPYXW nnacTnnun-
HOM, @ U3HYTPU B 3TU LUV 3a/IMBAIOT 30K~
CUIHYIO CMOJY, PacroNoXuvB NnaHens ropu-
30HTanbHO. Mocne oTeepAeHUs CMOSbI NPOo-
n3eoaaT cbopky AC, a OTeepcTVs Kpernne-
HWSI Ha MepeaHel CTeHKe 3aKNerBaloT CKOT-
yem. Mpu atom npoeoga oT HY ronoeku
K pasaenvrensHoMy GUnsTpy OTCOSAMHSIOT
1 BBIBOZSAT CHapYXu Hepes MMeloLIecs pe-
3MHOBbLIE YMIOTHUTENW, 310 obecneuuT
yooOCTEO ee NoaKioHeHNs K reHepaTopy.

HacrpavBatb (Ha3ouHBepTOp MOXHO
Aeymsi criocobamu: nnbo n3mepeHnemM Mo-
Ayns MOfHOro COrpOTUBJIEHUS TONOBKU
B ($a3oMHBEPTOPE, 4TO MPEeacTaBnser co-
6ol 3HauUUTENbHBIE TRYAHOCTK, IMGO C ro-
MOLLIBIO FreHepaTopa Pe30HaHCHOM HaCcToThl
konebarenbHOM CUCTEMBI, HTO He Tpebyer
M3MepuTenbHbIX NMPUOOPOR KM MO3BONSET
C OOCTaTOYHOWM TOHMHOCTBIO HACTPOUTL ¢ha-
30MHBEPTOP Ha HaCTOTY PE30OHAHCA.

Wrak, ans HacTpoiku HyxHO coOpaTtb
reHeparop [4], cxema KOTOPOro rnokasaHa
Ha PUCYHKe. TpaH3nCTopbl MOXHO WC-
nonb3oearb niobble COOTBETCTBYIOLLEN
CTPYKTYpPH U MOLUHOCTW, B TOM 4uCne
1 repMadvesbie. MNoacTpoeuHbie pesncTo-
pul R1, R4 (MowHocTbIO He Menee 1 BT)
MO3BONSAIOT YCTAHOBUTL aMInuTygy Kose-
6anuii pnddysopa HY ronoekun.

HacrpavBaloT (a30ovHBEpPTOp B Takown
rocnenoBarenbHOCTU. V3 YepTexHoro Bar-
MaHa, CBePHyB ero B ABa Cnos, Usrorasmm-
galor gse TpyGku gnuHoi 80...100 mm
1 BCTaBNsOT UX B TPyOku ¢aszouHeepTopa
cHapyxu, obecreyvB MnoTHOE npunerasve
BarmMaHa K creHkam Tpybok. lMomiodalor
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HY ronoeky K reHepaTopy B Ka4ecTee Kone-
faTenbHONo KOHTYPA. BKOUME NUTaHKE re-
HEPATOPa, NerknM TOMMKOM No andoy30py
NEPEBOAAT MEHEPATOP B PEXUM aBToKoNne-
GaHvii; vx vacToTa GyleT PasHB Pe3oHaHC-
HOI 4aCTOTE NOABWXHOIN CUCTEMbI FONOBKU
8 AaHHOM aKyCTIYecKoM adopmneH. Me-
PECTPaMBAIOT (PAZOMHBSHTOR, YBEMHMBas

SA7

.

vrz \e
% VI1, VT2 KTE164

WM ymMeHbLLaa anuHy TRpyOoK nepemewle-
HAEM BYMaXHBIX BCTABOK HA PaBHBIE NPO-
MEXYTKH, ONPEAENSIOT TAKOe NOAOXeHUE,

NPy KOTOPOM HaBMI0AAETCA MaKCUMANLHOE '

"Yycunutenbn MOWHOCTM
C "HYJIEBbIM"™ TOKOM NMOKOSN

BbIXOAHOIO Kackagna
J1. KOMIAHEHKO, r. Mocxsa

OT npoToTuna, ¢ KOTOPLIM SYMTATENN XYyPHEAA NO3SHAKOMWINCS
| etje B 1988 r., 3TOT yCUAUTENH OTAUYAETCS NOBBIUESHHON 8bIXOAHON
MOLYHOCTHIO ¥ 33LLNTOM abIXORHOTO KACKaga OT KOPOTKOrQ 3aMbika-
HNA. Younurens a pexume nokof noTpebnser ovYeHs Mansii Yok,
| HO NP YCUNCHUYN CHTHANE NEPEXOR/NT 8 peXnM xnacca AB ¢ aunamm-
HECKUM CMELEHUEM.

¢ Hal

CUITUTEN MOWHOCTH, CXeMa KOTOPO-
o NOKa3aHa Ha PUCYHKE, B0 MHOIOM
NOMMHAET ONYOANMKOBAHHBIY paHee ag-

' TOpPOM 3T0M CTaTbM B XypHane [1], ogHa-

' KO

HOB8bIN ropasao MownHee. MNoewweHne

I HANPAXEHUA MUTAHWMA OKA3aN0Chb BO3-
MOXHBIM En1aroaaps NPUMEHEHUIO BbICO-
KOBOSIETHBIX MMKPOCXEM. YCTPONCTEO D0~
MONHEHO 3ALMTON MOLUHBLIX TPAH3WUCTO-

xonebanue BO3ayLLHOM Macch). 310 ceupe- & |

TENLCTBYET O HACTROUiKe (asonHeepTopa
HA 4ACTOTY aKyCTHHECKOO pesoHaHca HY
ronoeku B kopryce. Mpoueaypy STy nposo-

|, HomMuHansHoe BxofHOE Ha-

AAT HECKONBbKO Pa3 AnA MmMLLero onpeaene- -

HUA MOMEHTa MaKkCUMAnBHOMO KoneGaHua
BO3Ayxa. 3aTeM ONPEABNAIOT AEHCTBYIO-
LLYIO AnnHY TRYBOK (Anwsa BCTaeku ¢ TpyS-
KO COCTaBUT NpUiMepHo 120...140 MM) 1,

OTBEPHYB SAOHIK0 CTEHKY, YCTaHaB/MBAIOT

STY BCTABKY M3HYTPWU HA Ty XE€ ONMHY.
Ana XecTKOCTM CKREEHHbIE TPYOKM oBMa-
THIBAIOT MEANLIMHCKIM GUHTOM, NPONUTaH-
HbM Kneem NBA 11 snokeuarsM. Nipy ne-
peaenke pYroro rpoMkorosoputena AC
Asma TPYBOK ero GasonHBERTOPa MOXET
GbITb APYTOlA; STO CBR3AHO € PastpocoM Na-
pameTpos HY ronoeok. Oxxa anddysopo-
Aepxarens HY ronoeok TAIOKE 3aKNe1BaHOT
mMapnen. Mpu cbopke 1 HacTpolike AC He-
OBXOAMMO OCTaBUTL HeBonbwon ceobog-
HblA OT BaTH NPOXOA MEXAY THYGaMm daso-

uHBepTOpa u HY ronoBKOM, a TaKkke Makcu-

MaNbHO UCKNIONMTE NOTEPW HA  LUENM.
Ana sToro nog Gonmw, Kpensawme nepea-
HIOI0 ASKOPATMBHYIO NAHEMNb, NOOKNAAKIBA-
10T YNNOTHAIOWME PE3UHOBLIE NPOKAAAKU.
Mecva coeamHeHus kopnyca ¢ sagHei
CTeHKOM NPOMAZLIBAIOT CUANKOHOBLIM Mep-
METUKOM WK NNACTUIMHOM. FoNApHOCTL
COEAMHEHWUA BOEX OMHAMMWHECKMX FONOBOK
K pasnenurenbHoMy GunbTpy NponssonsT
COMACHD PUCYHKY 8 NacnopTe. Ha HmkHen
CTeHKe AC 3aMEHMOT NNaCTMACCORbIE ONO-
Pl PE3VHOBLIMW. MOXHO NPUMEHWTL Pean-
HOBbIE NACTUKM, 3TO COXparmT Mefens oT
NOABAEHNA LIAPAMH M YMEHBLWWT NePeaady
Mexar4eckor BUGpaLmn,
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POB OT KOROTKOFO 3aMKaHUS HArpy3Kku.

OcHORHBIO
TEXHUHOCKHE XAPBKTEPUCTUKM

Tpan3ucTopa VT3 ebixoaHOro xackaga
OY DA2 pgencTBYeT Kak NOBTopMTent
HaNpaXxXeHvs (BCI‘I&ACTBMG Hann4Yusa
KoHgeHcaTopa obpaTHOil cBAan C4).
Ogroepemerno DA2 cnyxuT ana cne-
XKEHMUA 33 TOKOM NOKOS BLIXOAHONO Kac-
Kafa, KOHTPONUPYA NageHue Hanpaxe-
HUA Ha pesuctopax R10, R11. 3T1o Ha-
npaxexve ycunueaercs OY v coOBMeCT-
HO € CcurHanom noctynaeT Ha Oaay
TpaH3ucTopa VT4 ebixoaHoro xackaaa,
NpueoaA 8 nay3ax 3BYKOBOro cwurHana
K YMEHBLWEHWIC €r0 TOKA NOKOA NPAaKTH-
HeCKM 00 Hyna, 3TO 3aKpblBaHUE TPaH-
3ucTopa VT4 morno Obl BH3BaTh U3Me-

npaxenve, B ... ... ...l 0,5 HEeHue BLIXOAHOTO HANPAXEHUA YCHUAN-
HoMuHanbHasa BuIx0oaHan Tens, OAHAKO HanpsxXeHne O6partHOM
MOLUHOCTL, BT, Ha Harpyake CBA3N (N0 NOCTOAHHOMY TOKY) 4epes
8OM,HemeHee ... ............ 35 pesnctop R3, nocrynas ¢ Buxoaa DA1
- HoMuHanbHbIA AMana3oH Yac- Ha Gasy TpaH3ucTopa VT3, ewsoieaer
TOT, ML ¢ vve i ieiaann ...20000  cooTBETCTBYIOLLEE CHUXEHWE U €ro TO-
KostpduumeHT rapmonuk, %, Ka, N0gAePXUBasn Ha BbIXOAE yeunurena
NP HOMUHANBHOIN MOLLIHO- cpeaHee HanpaxeHne, HNMM3Koe K HyNto.
€W Ha vactore 1 «lu, Mpy ycuneHuwn 3BYKOBbLIX CHUrHanoB
Hebonee .......oociennnnn.,, 0.1 xoHaeHcaTopbl C3—C5 noa3apaxairca
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HemHoro o paGore ycunurens.

. BxogHoii curkan nocrynaer Ha HeumH-

" Be

pTrpylowwin exon OY DA1, younvea-

eTCA UM NpUMepHO 8 40 pas u € ero Bu-
X0Aa NOAAETCA HA BLIXOAHON TPAH3UC-
TOp VT3, a yepes koHgencaTop C3 — Ha
| HewHBEpPTUPYIOWMA 8xog OY DAZ2.
* Ans HanpsXxeHua cvrnana Ha 6ase

NYNLCUPYICLLIMM  HANPSXXEHUEM, AEUCT-
BYIOWMM Ha nepexoaax 6aza—amurTep
MOLUHBX  TpaHamcTopos. [loaTomy
CKBO3HOW TOK BHIXOAHOrO Kackaaa npw
HYNEBLIX ZHAYEHUAX HANPAKEHUA CUTHA-
na aKktuyecKn OTAMYAETCA OT Hyna M,
B 33a8MCUMOCTMH OT YPOBHA 3BYKOBLIX CUl-
Hanos, pocturaer 100...150 MA. Npu oT-



cyTcTemm curtana guoapl VD1—VD3 ye-
KOPSOT NPOLECC NEPEX0Aa B 3KOHOMUY-
Hbill pEXYIM NOKORA, KOToA MOWMBIE TPaH-
3UCTOPB NPAKTUNETKKN 3aKPBITH.

TpaHaucTopk VT1, VT2 sawmwator enl-
XOOHOI Kackag o1 KOPOTKOro 3aMblkanus
Harpy3Ku 3@ CHeT 0OpaTHOWU CBR3N NO TOKY,
UCNONB3YA HaNpsXeHwe, CHUAMaemoe
¢ pesucropos R10, R11 B LENAX 3MUTTE~
pOB MOWHEX TRAH3NCTOPOB. B pesynkrare
BbIXOAHOKN TOK MOLUHOIO KACKaAa Of paHu~
YUBRETCA HA YPOBHE OKONG 6 A.

Murasne YM34 BO3MOXHO ¥ OT "OHO~
NOAKPHOro™ exinpsiMuTens (Ge3 cpepHel
TOUKM). TaKk, BbIXOL YOCUNUTENS], YCTaHOB~
NeHHOro Ha ATC u nUTaIOWErocs OT UG-
TOMHMKA NUTaHWA Hanpsokedvem —60 B,
NOAKMOYEH K HArpYyaKe 4epe3 OKCUAHHINA
pPA3AENUTENBHEIA KOHAEHCATOR €MKOC- |
10 2200 mx@® Ha 100 B. Lienb nutanusa
VT3 u DA1 coepmHAoT ¢ 0OLWWUM NPOBO- |
[IOM, @ HA HUXKHWIA BbIBOA, peaucTopa R1 .
HanpXeHWe, NPUMEPHO PaBHOe Nonoew- |
HE HaNPRKEHUA NUTAHWS, NOAAIT OT Ae- |
AWTENA U3 OBYX PE3UCTOPOB CONpPOTHE-
nenyem no 100 kOM ¢ BROKMPOBOYHEIM
OKCUOHBIM KOHAEHCATOPOM EMKOCTb!O
200 mk® Ha 50 B.

C Harpyakoi conpoTueneinem 4 Oma
BHIXOAHAs MOWHOCTE YM34Y HemHoro
menbwe 100 Br, noaTOMYy pasmepsl Ten-
NOOTBOME AONXHL ObiTb HE MeHee
35x100x200 MM. MakcumanbHbeii TOK
suinpamMuTens BN (nyuwe crabunmaupo-
B8aHHOMO) AONXeH ObiTb He Menee 6 A.

MoHTax ycunurens O4eHb DNPOCT,
N COEAUHEHVS MEXAY DNEMEHTAMM, YC-
TAHOBNEHHLIMU HA NNATE ¥ TENNOOTBOAE,
BbINONHEHH r’MBKUM Npoeoaom. [ins noa-
KNMOYEHUR TPaH3UCTOPOB BBIXOAHONO Ka~
cKafa PeKOMEHAYETCS WUCNONb30BATh
NPOBOL COYOHNEM He MeHee 0,75 MM,

B BHIXOAHOM KACKaAe MOXHO Takxe
KCMONB3OBATE COCTABHEE TPAHSUCTOPR
KOMNAEMEHTAPHON CTPYKTYpH KT829A
1 KTB53A i aHanorusHHE WMNOPTHHE
MMBO BKMOYETL OTAENLHEE BbICOKOHAC-
TOTHBIE TRAH3UCTOPH CpeaHeR v 6onb-
WOKH MOWHOCTH, COEaMHUB WX Kak CO-
CTaBHbie TRAHSUCTOPRL {NO cxeme fap-
AWHITOHa). BMECTO yKasaHHBIX Ha Cxe-
Me TPaHSMCTOPOB B NO3uumax VT1, VT2
MOXHO yctauosutb KT3156 u KT3616
cooTBeTcTBEHHO. KoHaeHcaTops C1—
C6 — K73-17. Mpu HCNONB30BAHUKN MM~
kpocxembl K1408YA1 {3apybexHuiid
aHanor — LM343) e xopnyce 301.8-1
chenyeT UMETL B BUOY OTAMUYMS B LIOKO-
neeke [2].

B HanaxuBaHuu yCUNUTEeNb NpPakTy-
4ecKu He HyxgaeTtca. MNpu pabore ycu-
AUTENR HE& YAANEHHYI0 HAarpysky, noa-
KNMOYAEMYIO 4epe3 ANVHHBIA KaBenb, pe-
KOMEHAYETCA BHIXOA YCWIMTENS nog-
KNIOYUTE K HEMY 4epe3 napannenbHyio
LR-uenb, BLINONHEHHY!IO U3 PE3UCTOpA
MAT-2 conporueneHmueM 10 Om, Ha KO-
TOPOM HaMOTaHa KaTyllka NpoBOAOM
N3aB-2 guaMerpom 0,38 MM B 0aMH CNOK
00 3anONHEHWA.

JUTEPATYPA

1. Komnanenko J1. YM34Y ¢ asromaTuvec-
KOW CTabMAMSaLMENt TOKA NOKDA BEIXOAHLX Kac-
kagoe. — Paavo, 1988, Ne 4, ¢. 50.

2. Mauun 10. A. 180 aHanOrOBbIX MWUKPO-
cxeM. — M.: Marpuor, 1993, ¢. 45.

Penaxop — A Coronos, rpadwxa — I0. AHapess

Inaﬁopa'ropuuﬁ cuHte3atop CBY

i_ a OTHOCUTENBEHO HUAKWX YacToTax (Ao

¥ 100...150 Mru) npoSnemy crabunmaa-
WM HaCTOTHE FeHEPaTopPa pewareT NpuMe-
HEHWEM KBAPLIEBLIX PE3OHATOPOE, Ha Bonee
BbICOKMX {400 MIu) — © NOMOLLLIO [PE30HA~
TOPOB Ha NOBEPXHOCTHO-AKYCTUHECKUX B0~
Hax (MAB-pesoHaTopos), Ha CBY nenons3y-
10T AMBAEKTPWHECKVE PEROHATOPLI U3 BLICO-
KOKAHECTBEHHON KEPAMUKM Y BPAVTHE BbICO~
KOA0GPOTHHIE pe3oHaTOpE. CTabnnmsawms
C MOMOLLIBIO NECCYIBHBLIX KOMIMOHEHTOB UMe-~
€T CBOW AO0CTOMHCTBA — NPOCTOTY U Cpas-

M. MANBIrUH, H. LUTYPKUH, r. ExarepunBypr

fipu paspaborxe u Hanaxusawny CBY ycrpocrs y paanonobure-

neit yacTo BOSHUKAIOT CAIOXHOCTH, CBA3AHHLIE C OTCYTCTBHEM U3Me-

PUTEnBHO aNNaparypbi KYXHOro auana3aoHa yacror. fipegnaraempif

CHNTO3ATOP Y8CTOTbH! MOXHO W3rOTOBUTE B JIOOUTENLCKNX YCRIOBHARX.

] On paboraer s anana3one 1900...2275 Mly. 3nayeHne 4aCTOTb! Bbi-
OHPAIOT N3 HOCKONLKWX BOZMOXHLIX C NOMOLLBIO NIePEKNIONATENS.

wan $yrkumonmupoeanns PAINMY, a TaKke
METOAMKA pacyeTa (punsTpa 0BpaTHON CBR-
31 LIMPOKO W HEOAHOKPATHO PACCMOTPEHD
8 WTepaType, Hanpumep, B [1). Cywiectay-
€T HECKONLKO BeCnNaTho pacnpoCcTpaHse-
MBIX NPOrPaMM, NO3BOAKIOLLIMX PACCHUTATD
ONTUMaNLHLIE MapameTpsl PMNBTPOB 06-
PETHOM CBR2U, UX MOXHO HAATH B HTepHEe-
Te Ha calite <www.analog.com> wwv
<www.nati .com>.

Wnrerpantbheie cuHTesaTopsl ¢ GAMY
OLe3I0T ABYX THUNOB: NPOMaMMUPYEMbE

HUTENBHYIO DewesuaHy peanmsauwu. Ee
NaBHB# HEAOCTATOK COCTONT B HEBOSMOX-
HOCTH CYLLECTBEHHOTO U3MEHEHUS YaCToThl
reHepUpyeMoro curiana 6es cMeHk: 4acTo-
TO3242I0Wer0 9NEeMEHTa.

MonysrBLIME LUWPOKOE pacnpocTpa-
HEHME UHTErPaNbHbieé CUHTESATOPK Yac-
TOTH NO3BONKIOT PEANU30BATL OHICTRYIO
3NEKTPOHHYIO NEPECTPOKY reHeparTopa
{8 ToM uucne CBY), nogaepXUBaa npu
3TOM BLICOKY!0 CTaBMNBHOCTD HacToTsl.
CuydTesaropkl GBIBAIOT NPSIMOIC ¥ KOC-
BEHHOrQ TUNOB.

DocronHcTBaMU  NPSMOI0  CUHTE3Aa
j CYUTAOT BLICOKYIO CKOPOCTD CMEHBI HacTo-
g T ¥ NEPECTPOHKY C ManbiM warom. Ogxa-

KO U3-3a NPUCYTCTBMA B8 CUHTE3WPOBaH-
| HOM CUrHane 6ONLLIOro YYCNa CNeKTPa/b-

| MHOrOMMCNOHHBIX HENWHENHbIX Npeobpa-

NPAMOIO CUHTE3a NPUMEHRIOT DEAKO.

E ABTONOACTROMKON YacToTsl {PANY). Mpws-

HbIX KOMNOHEHT, BOSHUKILMX B pesynbTarTe
3o8aHui, 8 CBY annapartype YoTponcTea

! Ans cunteda CBY wawe npuMeHsioT
| CUHTE3ATOPRbLI KOCBEHHOMO TUNA ¢ $a3080i
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{8HA4eHWsI $acTOTH 380A10T BHELHUMK
KOMaHgamy} ¢ HenporpaMMupyembe
{dpuxkcuposanHbuie KO3PPULMEHTH YMHO-
MeHua U genenns obpasLoBoil YacTOTH
USMEHWUTL HEBOSMOXHO).

K HepocrarkaM HeNpOMPaMMUPYEMbIX
WHTErPanbHBIX CUHTE33TOpPOB, Hanpu-
Mep, MC12179, cneayer OTHeCTW Heob-
XOOUMOCTL NPUMEHEHUA KBAPLIEBOIO pe-
30HATOpAa C TOYHO 3303HHOW YBCTOTOW,
YTO HE BCErAa BO3MOXHO, Mporpammupy-
EMble CUHTESATOPH, HanpumMep,
UMAT020M, nMueHb 3TOrC HEZOCTATKE.,
Mpyu Hanuuy YNpasnfIowero MUMKPOKOH-
TpOANepa HacTpoUTL TAKOW CUHTE3ATOP
Ha 38[13HHYI0 YACTOTY TEXHWHECKWN He-
CNOXHO. HeoBxoanmblie Anst COBMECTHOR
paboTe ¢ MUKPOGXEMOR-CUHTE3ATOPOM
aeToreHeparopsl CBY ¢ SNeKTPOHHONA ne-
PECTPOMKON 4acTOoTsl AOCTYNHH NOTpE-
ouTeno 8 BuAE PYHKUMOHAENEHO 3aKOH-
YEHHBIX MORYNET, BHINONHEHHLIX NO rMG-
PUAHON TEXHONOI MK [2].

Cxema naGoparopHOro CUHTE3aTopa
4aGTOThI, NPEAHA3HEYEHHOro 1R NPOBEP-

$0-£8-80Z "uoL
naoIpeLSINses ew-3
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E-mall: measure@radio.ru
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PAONO Ne 1, 2004

U3MEPEHUA

Tabnuua 1
;Npoueaypa nepefayy AIHHLIX 1d r4,P0 byte 1,1,1,1
ioad_up .macro and rd,#8 .byte 1,1,0,0
1d r2,#15h add ri,r4 .byte 0,1,0,0
$S: 1dc r4,arrd adc r0,#0 £2200: .byte 0,0,1,0,1
1d P2,r4 1dc r4,@rro0 .byte 0,1,0,1
incw rr0 14 r0,#>data_loop .byte 1,1,1,1
or P2,#00010000b 14 rl,#<data_loop .byte 0,0,0,0
nop add r1,ré4 .byte 0,1,0,0
and P2,#1b adc r0,#0 £2250: .byte 0,0,1,0,1
djnz r2,8% Toad_up .byte 0,1,1,1
1d p2,#00100000b endloop:stop .byte 1,1,1,0
nop jp endloop; .byte 0,1,0,0
nop ;Tabnnya KOHCTAHT .byte 0,1,0,0
or pZ,#00010000b .org 0100h £2275: .byte 0,0,1,0,1
nop data_loop: .byte 1,0,0,0
nop test_reg: .byte 1,1,0,1
cIr P2 .byte 0,0,0,0,0 .byte 1,1,1,0
.endm .byte 0,0,0,0 .byte 0,1,0,0
;TNaBHan NporpaMma .byte 0,0,0,0 sys_regs: ;
.org 000ch byte 0,0,0,0 ;options
1d rp,#10h; .byte 0,0,0,1 .byte 0,0,0,0,1
clr p2m f1900: .byte 0,0.1.0,0 .byte 0,0,0,0
1d pO1m,#1 .byte 1,0,1,0 .byte 0,0,0,0
1d p2,#0fh byte 0,0,1,1 .byte 0,0,0,0
1d r3,#0ah .byte 1,0,0,0 byte 0,0,0,1
dii: 1d r2,#0ffh; .byte 0,1,0,0 sref-div=100
di2: 1d rl1,#0ffh 1960: byte 0,0,1,0,0 .byte 0,0,0,0,0
di13: nop .byte 1,1,0,0 .byte 0,0,0,0
djnz rl,d13 .byte 1,0,0,1 .byte 0,1,1,0
djnz r2,d12 .byte 0,0,0,0 .byte 0,1,0,0
dgnz r3,d11 .byte 0,1,0,0 .byte 0,1,0,1
13 ro,#>sys_regs f2100: .byte 0,0,1,0,1 ptr_tab:.byte ¥0,%015
1d rl,#<sys_regs .byte 0,0,1,0 .byte ¥%02a,%03f
1d r3,#02 .byte 0,0,0,0 .byte %054,%069
srlp:  load_up .byte 1,0,0,0 .byte %07e,%093
djnz r3,srlp .byte 0,1,0,0 .end
1d ro,#>ptr_tab  f2150: .byte 0,0,1,0,1
1d ri,#<ptr_tab -byte 0,0,1,1

KM U PerynMpoBKY HACTPONKM annapaTypel
manasora 2 My, noxazavaHa puc. 1. Ero
ocHoBa — MUKpocxema UMA-1020M
{DA3), TEXHUYECKYIO ACKYMEHTALIUIO Ha KO-
TOPYIO MOXHO HalTW Ha UHTepHeT-caitTe
ee npoussoanTens No aapecy <http://
www.semiconductors.phllips.com/

ANGS102.pdf>

pa DA2 noCTynaer Ha BCNOMOraTenbHbINA
NPOrpaMMUpYEMBIfi flenuTent 4acToTHl,
WDA3 e BXOOAWMI B COCTAB MMKPOCXEeMol

KoadhuumeHTs  AeneHnA  4acToThk
NaBHBIM M BCNOMOTarefibHbEIM Aenurens-
M1 3angeT  mMukpokowtponnep DD1
{Z86E0208PSC), nocuinaa [o Tpexnpo-
BOAHOW UHGOPMALIMOHHON WWHE (BRIBOAL!

acrobat/! 3
B CUHTE3ATOPE UMEIOTCA TaIoKe Ynpaense-

MBI Hanpsorenem renepartop (MYH) DA,
KBapUesbiit reHepaTop cOpasuoBo HacTo-
Tel 10 My, DA2 1 mukpokonTponnep DD1.
CBM cursan ¢ seixoaa MNYH nocrynaer Ha
BbIX04, CyHTBaaropa (pazvem XW1) 1 Ha
BXOf} FNABHOIO NPOrPaMMUPYEMOro aenu-
Tena 4actoTs Mukpocxembl DA3. CurHan
o6pasLoeoii HacToTH C BLIXoAa reHeparo-

11—13 DA3) COOTBETCTBYIOWIMNE KOMAHAOL!,
MeXoaAHBI TEKCT YN MOLLBI ApOTpaM-
Mk TPMBEAEH B n. 1. BHyTpeHHel na-
MATU MUKPOKOHTROMNEPa AOCTATOMHO ANA
XpaHEeHWA AaHHBIX O CEMU PaNnuHbIX SHa-
yeHwAxX HacToTul, OAHO U3 BHAYEHWA Yac-
TOTHI MIAIN PEXUM, B KOTOPOM CUIrHas Ha Bbl-
XO[B OTCYTCTBYET, BbIOMpAIOT Nepembitka-

Tabnuua 2

Yacrota, | MonoXeHne NepeMbMKA
My 83 S2 S1
—- o] 0 0
1900 o] 4] 1
1960 ] 1 0
2100 0 1 1
2150 1 1] 0
2200 1 0 1
2250 1 1 o]
2275 1 1 1

mMu S1—83 comacto Tabn. 2. YcraHoB-
NEeHHBIA peXHM BCTYNEET B CUIY B MOMEHT
BIIONEHUA NnuTaHna npubopa, nocne vero
HUKaKue MaHWNYNALMK C BEIKJIOYaTENs M
Ha ero paboTy He BRMAIOT [lo HOBOYO BKAIO-
yaHua. Ceertoanoa HL1 pomkeH NoracHyTL
yepes 1 C NOCNE BKAIOHEHUA OUTaHUA.
O NPOrpaMmMUpoBaHUiA MUKPOKOHTPONINE-
poe Gpupmel Zilog mMOXHO npouuTaTs B [3].
CuHresarop cobpan Ha nesatHoN nna-
Te, BHEWHHWI BWA KOTOPOM NOKA3aH Ha
puc. 2. MpymeHeHH peancTopyl W KOHASH=
caropel ANA NOBEPXHOCTHONC MOHTAXA.

NUTEPATYPA

1. Crapnkos O. Mervoa QAN 1 NpUHLMM!
CHHTE3VPOBAaHIA BHOOKOYACTOTHBIX CUrHa-
noe. — Chip News, 2001, Ne 6.

2. VCO Designer’s Handbook 2001.
VCO/HB-01. — Mini-Circuits.

3. nepwteitn M. A. MUKpOKOHTPOASSPH
cemeitcTea Z86 dupmet Zilog. PykoBoACTEO Npo-
rpammitcTa, — M.z OASKA, 1999, 96 .
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PAAMOAETANU ANIS BAC! 1

Toproso-NPOMBILLNEHHLIA XCNAWHE
«HoB3an» OCYWECTBNAET NOCTABKY
PAAMOKOMIMOHEHTOB OTEHECTBEHHBIX 1
3apyGEXHBIX Npov3BcAUTENeil BCEM
IOPUAMHECKUM 1 PUBUHECKMM NULIAM B
mobyio TouKy Poccun v CHIC

VY Hac 8bl BCTPETUTE BHUMAETENbHOE
w nobponenarenbHOe OTHOLLEHWVE.

Camble peakuwe KOMMOHEHTH —

TOME Y HaC.

‘ noxaroeame! Bydem eam ouens

] w;uw.nowel.ru.
I Ten.: 194-1800, 194-0074,
190-5330.
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HOBOCTU DDOUPA

1. MUXAANOB (RV3ACC), r. Mockss
KOMMEHTATOD PaanoBeilaTenbHoi xomneumn "Tonoc Poccwmin™

POCCHR

MOCKBA. Boemitpran Pycckan Cnyx-
Ga “fonot Poccun” BewlaeT B TEMEHME
TSMMHErD" CESOHA MO CACAYIOLLEMY Pac-
NWCAHIMO:

— 8 Hanpaenexun EBPOTMHE ¢ 02.00
Ao 03.00 — wa wvacrorax 936
n 1170 klMy; ¢ 03.00 go 04.00 — Ha Hac-
Tore 836 xy; ¢ 13.00 no 14.00 —Ha va-
crotax 936, 972, 999, 1170, 1431
v 1548 «I'y; ¢ 18.00 po 19.00 — Ha vac-
totax 603 (ana MepmaHumn Yepes mMecT-
Hbld peTpaHenaTop B Npuropoge Bep-
nuvHa) 1 7360 «y; ¢ 20.00 po 21.00 —
Ha wacrorax 612 (ana Mockew, Moc-
KOBCKOW 06nacT¥ 1 npuneraowmx pe-
rvoHoB), 6170, 7310 u 7360 klu;
€ 21.00 po 22.00 — va wacroTe 999 «T'y;

— ans crpaw BASTTUMW ¢ 20.00 po
21.00 — na vacrore 7360 xly;

— anAa YKPAMHH KU MONJABMN
¢ 02.00 go 04.00 — Ha vacToTe 936 xI'y;
¢ 13.00 po 14.00 — Ha wacrorax 936,
972, 999, 1431 n 1548 «TL;

— ana BENOPYCCUMN ¢ 02.00 ao
03.00 u ¢ 12.00 oo 14.00 — Ha wacTore
1170 «Ny (Nprem BOSMOXEH it B CTPaHAX
BATTUNY;

— pna  KABKA3CKOIO  pernoHa
¢ 20.00 go 22.00 — Ha uacTorax 234
u 7445 xTL; .

— pna LUEHTPANTBHOW AU ¢ 02.00
10 03.00 — Ha vacrore 1503 klMy; ¢ 13.00
Ao 14.00 — Ha wacrorax 1143, 6185,
7365, 15460 «MNy {(no 6 mapra 2004 r.)
# 17570 Ny (¢ 7 mapra 2004 r); ¢ 14.00
80 16.00 — Ha yacrotax 1251, 15460 «u
(g0 6 mapra 2004 r) n 17570 «iy
{¢ 7 mapra 2004 .);

— ang ABCTPANUM, HOBOW 3E-
NAHAVHU U AKBATOPYU TUXOIO OKEA-
HA ¢ 13.00 go 15.00 — wHa 4acroTe
7155 kg

— am A3MN U JATIBHEMO BOCTO-
KA ¢ 13.00 no 14.00 — Ha wacrorax 1143,
6145, 7365 v 9450 xfu; ¢ 14.00 go
15.00 — wa uscrovax 1251, 9450,
15460 kMg (no 6 mMapra 2004 1)
1 17570 xIy {C 7 Mapra 2004 r.); ¢ 16.00
Bo 17.00 — na vyacrote 5945 xfu;

— anR  IOro-BOCTOMHOM  A3UKN
¢ 13.00 ao 14.00 — Ha wacrovax
7260, 15460 x4 (mo 6 mapra 2004 r)
n 17570 xI'Y {c 7 mapra 2004 r); ¢ 14.00
no15.00 — Ha uactorax 6205, 7260,
15460 «Ty (mo 6 wmapra 2004 )
+ 17570 iy {c 7 mapTa 2004 r.);

— gnn BAVOKHEMO W CPEAHETO
BOCTOKA ¢ 02.00 po 03.00 — Ha vacro-
Tax 648, 972 i 1503 kfu; ¢ 13.00 po
14.00 — wHa uacrorax 1143 u 6185 xMy;
£14.0080 15.00m ¢ 16.00 00 17.00 —Ha
sacrovax 7315 kI'y {(mo 6 mapra 2004 1)
i 9800 «I'y (c 7 mapra 2004 r.); ¢ 20.00
4o 21.00 — Ha uacrorax 234, 6170
¥ 7445 «fy; ¢ 21.00 po 22.00 — Ha
yacTorTax 234 n 7445 ki,

— ang 3ANAHOINO nonNyuIAPUR
€ 02.00 g0 03.00 — Ha yacTrorax 6195

Bpems scrogy — UTC.

1 13665 ky; ¢ 03.00 go 04.00 — Ha
sacTorax 7125, 7260, 7330, 12010,
13665 xTu.

OfpawjaeM BHUMAHIB, 4TO Ka4eCT-
E6HMBIV M YBEPEHHRIH npirem moxeT Bulib
oBeCneusH TONBKO B TE NaCH ¥ Ha Tex Ya-
CTOTaX, KOTOpble OBLARNEHE! ANA Bewa-
HS Ha pPernoH. B pacnucaHue Moryt
6LITs BHECEHE! NONPAaBKit,

MOCKBA. C cepeavnu okTAbGpA
B Mockee Ha wacrore 102,5 MINy (pavxee
3aech padorana paguoCraHLms "OTkpii-
Toe paauo’) Havana eeiaHle HOBan
cranuvs “Tepsan nomynapHan”™ (Wi Kkax
OHM ewe Haswsaor cebs "Paanwo NO-
MNCA"}. dopmar nepenay onpeaeneH Kax
"1on 40 PYCOKOASLIMHLIX XNTOB",

KANIVTA. Kanyxckan pervoHanbHas
paarocraHuua "Oka” sakmounna Aoro-
BOP O COTPYOHMIECTBE C OBHOM W3 Kpyn-
HBMLUNX POCCHACKMX PaaMOCTaHLMN —
"O6WeCTBEHHOS POCOUIICKOe pasno”,
OXBATHIBAIOLLEH CEOUM BewaHnem Gonee
20 pervoHOB CTpaHel (B CTOAUUE BT1a
craHuMA He3bisaeTcs "Toeopnt Mockeal”
W BELLAET TOALKO N0 3-My KaHBNY rOpof-
CKOW  PapMOTPaHCASLMOHHOW CeTH).
Lent Takoro CoOTRYAHMHECTEa — BLINYCK
COBMECTHOro "npomyKTa”, KOTOpRA yC-
NBIYUAT HE TONBKO KanyKaHe, HO W XxuTenn
Bpyrix obnactei. MNpy atom paamuocTan-
ums "OKa" He NpeKpPaLLLaeT CBOEro cywe-
CTBOBaHWA, & NONONHAET CIIMCOK TEMBTH-
Yeckux nNporpamMm Gea NOTepK CROXue-
LUMXCH MYSbIKANbHBIX 1 TEM CambiM pac-
wnpReT CBOI0 ayarTopuio.

KA3AHb. PgavoctaHups "Ha sonwe
TatapcraHa™ (6uswas "Tonoc Tavapera-
Ha") UCNONB3YET TO XKE HaCTOTHOE Pacni-
CaHWe, HTO it B NPOWNOM 3UMHBM CO30HE,
a umenko: ¢ 05.00 go 06.00 u ¢ 07.00 go
08.00 — na vactore 15105 «Iy; ¢ 09.00
80 10.00 — Ha yacrore 11915 «I'LL.

SAPYBEXHDBIE CTPAHD!

BONrAPUS. PagnoctaHums "Pagwo
Bonrapwa” eelaeT Ha PYCCKOM A3bLIKE:
¢ 00.00 no 01.00 — na wacTore 7500 klu;
¢ 04.00 go 05.00 — Ha yacTovax 1224,
7500 v 9500 «Iy; ¢ 06.00 ac 06.30 — Ha
uygcrorax 7500 u 9500 xfy; ¢ 11.30 po
12.00 — Ha yacrorax 11800 1 13600 «Mu;
¢ 15.00 po 16.00 — Ha vacvorax 1224,
5800, 7500 1 9400 «iu; ¢ 17.00 go 17.30
1 ¢ 19.00 po 20.00 — Ha vacvovax 5800,
7500 «I'y.

rEPMAHUA. PaguocTanups "Santec™
{ww "Universal Life") no BOCKpeCeHLaM
nepeaaeT CBOW NPOrPaMMbl HA aHMHI=-
CKOM A3tKe: ans KOxHoi Asum ¢ 01.00
ao 02.00 — Ha vactote 9435 «Tu;
ans Adpukn ¢ 18.00 ao 19.00 — Ha va-
crore 11840 kly ; ans Bnnxnero Boc-
voka ¢ 19.00 po 20.00 — na wacTore
7105 Ty .

U3PAUND. PaguocTanums "Apyu-7"
BPEMEHHO npeKpatina seujavne. 310
NPOKSOWANO NOCHe TOro, KaK wepyca-
AUMCKUIA MUPOBON CyA, NPMSHAN YNeHOB
PYKOBOACTEE ¢t PEAAKTOPOB HBCKOALKMX
BEAYLMX NEPEAAY CTAHUWK BUHOBHBIMK

B HAPYLUIBHIK 3aKOHA O pagHoBeLLaHK,
a traKTvyeck B "pagmonuparcree”, no-
CKOMbKY, KaK @10 HW NapagoxcansbHo,
"ApYU-7" He UMeeT amLieH3nn Ha paboty
B VSPaunbCkoM adupe. Peus HBET O He-
CKOMBKKMX CRy4asx 3BXoga cynHa "3pely
xa-Uen", ¢ KoToporo v Bewaer ara
CTaHUMS, B U3PankTKME TeppuTopu-
anbHble BOALI B neprog ¢ 1995-ro no
1998 ropgl.

CNOBAKMSA. MexayHapogHOe panno
CnoBakun Ha PYCCKOM Aseike paboraet
¢ 14.00 oo 14.30 Ha uacroTax 9440,
11990 u 13715 «ly; ¢ 16.00 go 16.30 —~
Ha wacrotax 5815, 9535 m 11890 «Iu;
¢ 18.30 oo 19.00 — Ha vacyorax 5815,
60855 1 6485 kNu.

GPAHLIMA. Paaunocratuma “"fonoc
Mpasocnasua”™ Ha PYCCKOM ASLIKS BEAeT
nepenaun ¢ 16.30 go 17.00 no BropHu-
Kam M NSITHULLAM HB vacToTe 9355 kU,

YEXMSA. PagnocraHums "Paawo MNpa-
ra” Ha pycckom fiseike paboraer ¢ 05.00
no 05.30 Ha yacTorax 6055 u 11600k,
a ans CankT-Tlerepbypra — Ha vacrove
684 «Ny; ¢ 12.830 po 13.00 — Ha vacrorax
6055 n 21745 ki, ¢ 15.80 go 16.00 ~1a
vyactorax 13580 1 11975 xIy; ¢ 16.30 no
17.00 — Ha yacTore 5850 kL {4uepes pe-
TpaHcnaTop 8 HosoocnBupeke).

LWIBELUWUA. Curnanel papuocTaHumi
“Paano LUgeuus” HB PYCCKOM Sabike
MOXHO npurumvaTe ¢ 13.00 po 13.30 Ha
vactore 15245 «iy; ¢ 14.00 no 14.30 —
Ha yacrore 9865 kNy; ¢ 15.00 ao 15.30 —
wa yacrore 1179 xfy; ¢ 18.00 go 18.30
{8 Gyonn) — wa uactote 5830 «Iu;
¢ 19.30 go 20.00 — Ha vacToTe 5840 kfu;
¢ 20.00 go 20.30 {kpome BOCKpECE-
#bs) — Ha sacToTax 1179 v 6065 kY.

RMNOHWSA. “Pagvo HnoHua” (“NHKT}
BEWAET HA PYCCKOM ASbIKE!

— s Azvm © 03.30 go 04.00 — Ha
yacvore 17845 kfy; ¢ 06.00 no 06.30 —
Ha yacrorax 11715 n 11760 xI'y; ¢ 08.00
no 08.30 — Ha wvacrorax 6145
1 6165 xy; ¢ 13.30 go 14.00 — na vac-
rore 6190 kMy; ¢ 19.00 po 19.20 — Ha
sacrore 5955 xu;

— i Egpons ¢ 04.30 po 05.00 — Ha
vyacrore 11915 ki'y; ¢ 11.30 go 12.00 —
Ha wactore 11710 xiu; ¢ 18.40 mo
16.00 — wa yacrore 11970 kfu.

MHTEPHET. Hauana paboty anex-
TpouHan koHdepeHums "MEDIA-DX” ans
onepatMeHOro ofmeHa wHpopmalren.
Paccwinka ynpapnaemas, nosToMy B He#
rapaHTUpOBaAHO TMONHOe OTCYTCTBUE
PEKNAMHOro Crama U Xakux Su 70 HM
Bpno snoynoTpebnervid. Ee coaparenn
YBEPEHH B TOM, 4TO CO BpeMeHeM 3460k
OYAeT BCe, 4TO MOXET 3auHTepecosaTh
nobuTenei paauoselllatna (3B8yKOBOIC
® TENEeBW3AUOHHOID), @ TaKXe CBRAW
1 anekTpoHHbX CMU, YuacTue B koHde-
perumn, pasymeeTcn, becnnarios. O3-
HEKOMUTRCH C NapameTpamu n nopsn-
KOM paboTel B HOBOI KOHQEPOHL K,
0doOpPMUTL NOANUCKY Ha Hee (3TOoT He-
CAOXHEIV NPOKECC NpenencHo aBToMa-
TVSUPORAH} M CTatb €6 NOAHONPABHLIM
YYaCTHUKOM  MOXHO N0  agpecy:
<http://subscribe.ru/catalog/radlo.
mediadxibero>.

Xopowero npuemMa " 73!
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PAAMO Ne 1, 2004

KBa3unceHCOpHbIE BbIKNIOYaATENN

nMIATaHNSA

A. Maxomos, r. 3epHorpas PocToBckoii 061.

Yno6cTeo Nonb30BBHUA PBAMOBNNAPBTYPOH — OANH W3 HernpeMeH-
HbIX Ka4eCTBEHHbIX ee rnoxkasareneii. B gaHHO#W cTBTHE NPUBOAUTCH
onucaHue HEeC/IOXHOro yCOBEepLUEHCTBOBaHUSA, KOTOpPOE NO3BOJINT
6osee pBYUMOHBIIBHO UCINONb30BaTh BO3MOXHOCTH paanonpueMHNKa.

GonbluvHCTBE  ManorabapuTHbIX

pPanvonNpPUEMHUKOB  NMPUMEHEHbI
BLIKNKOYATENM MUTaHUs, COBMELLEHHbIE
C perynsaropom rpomkocTu. Takoe pelue-
HWe yNpOLLAeT KOHCTPYKLMIO, HO Heyno0-
HO Ha npakTuke. Onsa Toro 4To6bl BbIKNIO-
YUTb NPUEMHUK, MPUXOOMTCA BpaLlaTh
PYYKy perynstopa rpoMKOCTW, Hapylias
YCTaHOBJ/IEHHYIO PaHee PerymmMpoBKY YpoB-
HAl FPOMKOCTU U 3aTpauvBaTb HEKOTOPOE
BpEMA A1l YCTAHOBKW 3TOrO e YPOBHSA
npy BKMOUYeHWW. CneayeT 3aMeTUTb, 4TO
€lle HeCKONbKO AECATUNETWIA Halag no-
AOGHLIN BbIKNIOYaTeNb, COBMELIEHHbIA C
OQHOI U3 PerynupoBoK, LUMPOKO UCMONb-
3oBanca B GbITOBONM paauoannapartype,
HO Ha CEeroaHsLHWA OEHb OH AIBHO YyCTa-
pen. CoBpeMeHHas annaparypa ynpasns-
€TCA MHa4e — YAO0OHLIMW KBA3MCEHCOPHBI-
MU NepeKnoyaTensaMm, KOraa uMmynsc ot
KOPOTKOXONOBOI KHOMKM obpabaTeiBaeTcA
MUKponpoueccopoMm. Pasymeercs, B Npo-
CTbIX MPUEMHUKAX HET MVKPO-
NPOLECCOPHOrO YNpPaB/eHuUs,

KNOYaTENEM — €€ 3aMbIKAIOLWMIA KOHTaKT
coeavHAET "Nnc” NMUTaHMA C BXOAOM
C tpurrepa DD1, ¢popMupys CHETHBIA M-
nynbc. HavanbHbilA HyNeBoi NoTeHUWan Ha
aTom Bxoge onpepensiet Lenb R1C1, koto-
pas, Kpome TOoro, npeaoTepallaeT BO3-
MOXHbIE NOMEXN U Apebe3r KOHTaKToB.
PaGota ycTpoicTBa OCHOBaHa Ha Jioru-
ke paboTsl TpUrrepa — ero BeIXOOHOE CO-
CTOsIHME OyneT M3MEHEHO Kaxablil pas Ha
NPOTUBOMONOXHOE MNPV MNOCTYMAEHUN Ha
8x0pA, C NonoXxuTeIbHOro nepenaasa Hanps-
XeHus uMmnyneca. Mpeanonoxunm, YTo Ha-
YanbHOE COCTOsIHME TPpUrrepa TakoBo, HTO
Ha ero npamom Bbixoge nor. 1. Torpa Ha-
npsbkeHme Gasa—amnTTEP TpaH3UCTOpa
VT1 paBHO HYMIO, TPAH3UCTOP 3aKPbIT, pa-
JAVONPUEMHUK BbIKNMIOYeH. Mpy HaxkaTum Ha
KHOMKy SB1 ¢GpoOHT umnynbca no Bxopy
C nepeBoauT TpUrrep B coctosHue nor. 0.
Mpy 3TOM Ha BbIB. 1 MMKPOCXEMbI Hanps-
XeHne OnM3Ko K HanpPsDKEHUIO MUTaHuS.

K Beib. 1% 101

TEM HE MeEHee BbIKNKYaTesSb

HaxoauTbLCs GECKOHEYHO AONTO, BNIOTb A0
CNeAyoLLEro HaXaTus Ha KHOMKy SB1.

MolwuHocTb, NnoTpebnsaemas MUKpocxe-
moit DD1 (cTpykTypa KMOIM) B cTatnyec-
KOM PexuMe, HUYTOXHO mana. Benepct-
BY€ 3TOr0 B COCTOSAAHUM "BbIK/IIOHEHO" YCT-
POMCTBO NpakTU4eckn He nNoTpednaeT To-
ka. B cocTosHuM "BKNIOHEHO” NMPU OTKPbI-
TOM TpaHaucTope VT1 obwiuin notpebnsie-
MbIii TOK YBENMYMBAETCH He 6onee 4em Ha
1 MA, HO Npy 3TOM paboTaeT n cBeToanA,
MHaVKaTopa BKMoYeHns — GyHKUMSA, 3a-
CAyXuBaloLLaa BHUMaHus. Manbie satpa-
Thl, @ CllenoBaTeNbHO, BbICOKash 3KOHO-
MWYHOCTb, MOJSTy4YEHLl 32 CHET UCMONb30-
BaHus TpaH3ucTopa KT208B, koTOpbIi
MMEET Masoe HanpsXKeHNE HacCbILLEHU —
HOPMMPYEMOE 3HaueHue npy Toke 300 MA
coctaenset 0,3 B, a uamepeHHoe npm To-
ke 25 MA He npesbicuno 0,05 B.

Ewe Gonee BbICOKON 3KOHOMUHHOCTBIO
obnagaet BuIKNIOYaTENb, CXEMa KOTOPOro
npuBeaeHa Ha puc. 2. 30ech B KavecTBe
KOMMYTUPYIOLLETO 3NEMEHTa MPUMEHEH
cneuvanscHblii  NOMEBOM  TPAH3UCTOP
KMN505A ¢ manbiM NoporoBbIM Hanpse-
HUEM WU COMPOTUB/IEHVEM OTKPLITOrO Ka-
Hana nopsaka pecaTbix ponen oma. Ero
yrnpaBnawLwas uenb ¢ U30NPOBAHHBIM
3aTBOpoM umeeT GeckoHewHo Gornblioe
BXOAHOE CONnpoTuUBJIEHME W, crenosa-
TenbHO, He noTpebnseT Toka. bnaropaps
3TOMY, @ TAKXKE XapaKTepucTuKaMm M1Kpo-
cxembl, oBecneyeHbl cBolicTBa, 6nmskme
K MEXaHU4eCKOMY NepeknioyaTeno — "Hy-

neBoe” 23HepronoTpebne-
HMe B 00OUX PeXuMBX, OT-
CyTCTBME NMOTEPH B 3aMKHY-

nuTaHus, ynpaenseMblii ner- TOM COCTOSIHMM "KOHTaKTa".
KMM HaaTUEM KHOMKM, B HEFO S61 y2iy Kﬂﬂ/[ 05'4/;4 B COOTBETCTBUM CO CBO-
BMOJIHE MOXHO BCTPOUTDb, CO- WL 4 5 77— el CcTPyKTypoi nonesoi
6paB HECNOXHOE YCTPOACTBO FH Vit TPaH3UCTOp "VT1 BK/IO4EH
no OOHOMY 13 npeafiaraembix 6’57 =10 +lums © B paspbiB "MWHYCOBOTO
HIXE BapuaHTOB. n KTZ088 S nposopa nutanua. OH OT-

PapvonpuemHukmu  kap- | lir &5 X KPbIT, KOraa Ha BbiB. 1 MUK-
MaHHOro TuMNa nuTaKTCA K ﬁb/[i R1Y 1A o 5 u:a POCXEMBI BLICOKWI YPOBEHb,
B OCHOBHOM OT ABYX Nanbum- 2700:E100K K56%4TM2 r» = 5 N 3akpblT — B NPOTUBONO-
KOBbIX 3JIEMEHTOB Tuna AA = JIOXKHOM cocTosHMM. B oc-
OrpaHuy4eHHoN eMKoCTN. 3TOo TanbHOM paboTa yCcTPOMrCT-
HanaraeT Ha paspaGaTnBae- FPMC- 1 Ba He OT/IMYAETCA OT PaboTh
MO€ YCTPOMCTBO AOBOJSILHO npeabiaywiero. .
o ioGa, CTOyTeBMO No- H 8ol 14 D01 “hu XA TpeReN TANpAXS:

! e

TePb HANPSDKEHUA B KOMMY- 557 o vt NS HUst A Mukpocxem KMOM
Tupylowein uenn. Kpome TO- SA /S # ST K505 S § fiorukn cocTtaeBnseT 3 B,
ro, rabaputel 65oka BbIKNIO- j]j Kivs Ex Tpurrep ycroiiumBo pabota-
vatena OoMkHbl ObiTb MUHW- + ald S €T MpU NOHWXEHUN Hanps-
ManbHbl A5 BO3MOXHOCTU G61 7 e B Xenus nuTanms no 1,5 B,
BCTpamMBaHWA €ro B KOpnyc 38 = L— [ P, 7 =z a HEeKOTOPOE YXyALWEHWE Xa-
MUHWATIOPHOTO NPUEMHUNKA. r1 = num pakTepucTuk (ObICTpODEIA-

BosmoxHan cxema kBasu- gf;”ﬁ 7 2700 /Hl] K ot CTBUE U Apyrve) B Aa@HHOM
CEHCOPHOTO  BbIKNOYaTens, K564TM2 crnyyae 3Ha4eHusi HE UMEET.
YOOBNETBOPAIOWAn  Takum Ecnu nopo6patb TpaH3uc-
TpeboBaHyaAM, MokasaHa Ha Puc. 2 TOp VT1 AnA ycTpoicTea no

puc. 1. B ero ocHoBe
CHETHBIN TPUrTep, BbINOHEH-
HbIA HA2 0AHOM K3 ABYX D-TpurrepoB Muyk-
pocxembl K564TM2. Tpurrep nonyyeH co-
€AVHEHWEM MHBEPCHOIO BbIXx04a € UHGOP-
MaUMOHHBIM Bxoaom D, yTo npespallaer
TakToBLIA BXxoA C B cyeTHbIA. BbixoaHOIA
curHan Tpurrepa nogaH Ha 6asy TpaH3uc-
TopHoro knoya VT 1 yepes ceetoanog HL1,
BLINONHAKWMA  GYHKUMM  MHOUKaTopa
BKNIOYEHUA. Boikniouatens SA1 — ynoms-
HYTBIW LITATHLIA BbIKAIOYATESb paauonpu-
€MHVKA, COBMELLEHHbIA C perynatopom
rpoOMKOCTH (HAa CXeMe He nokasaH). KHon-
ka SB1 ynpaBnsieT kBasnCEeHCOPHbIM Bbl-

Mo uenu ceetoavon HL1 — nepexon b—3
TPaH3MCTOPa HA4YMHAET NPOTEKaTb TOK, A0-
CTaTOMHBIV /1 3aXWUraHus CBeToaMoaa
N OTKpbIBaHWUA TpaH3uctopa VT1, — Ha-
rpyska (NpMeMHUK) yepes manoe conpo-
Tuenenme 3—K Gynet noaxioueHa K uc-
TOYHUKY NuTanus. OOHOBPEMEHHO CBETO-
anod HL1 nHauumpyet BKNoueHne paavo-
npuemHuka. Crnepylouiee HaxaTue Ha
KHONKY SB1 BO3BpaLaeT Tpurrep B ucxon-
HOE COCTOsIHUE, TPaH3uUCTop VT1 3akpbiBa-
etcs, ceetoamog HL1 racHeT — NpueMHUK
BbIKJ/IIOYEH. B TakOM COCTOAHUW OH MOXET

cxeme puc. 1 ¢ napamMeTpom

h215>200, a pns ycTponcTea
no puc. 2 — ¢ MUHUMAasbHBLIM MOPOrOBbIM
HanpsxeHveM (~1,6 B), TO BuiknoyaTenb
no cxeme puc. 1 pabotocnocobeH Nnpu no-
HWXEHUY HaNpsKeHWa nuTtanma no 1,8 B,
a no pvc. 2 — po 1,6 B. be3 non6opa
TpaHaucTtopoB oba yCTpOMCTBA XOPOLIO
pa6oTaioT B guanasoHe 2...3 B. Heckosb-
Ko Gornbliee AONYCTUMOE HAMPSXEHWE
B BbiKNiouaTenie no cxeme puc. 1 MOXHO
o6bACHUTE Hanuuuem cBetoamopa HL1,
HO €CTb Y MPEVMYLLECTBO — CBETOAMON,
BbINOSNHAET GYHKUMM MHAWKaATOpa BKMIO-
4eHvs1 NPUEeMHUKa W paspspku Gatapen:



3NeMEeHTbl NMUTaHUS CNeayeT MeHsTb npu
€ro noracaHuu.

Mukpocxemy MOXHO 3aMEHWUTL aHasno-
TM4YHOM na cepuu 561, oaHako ato yBenn-
yut rabapurtel U noTpebyer nepepenku
neyaTtHoi nnarbl. TpaHauctop KT208 npu-
MeHUM ¢ GykBeHHbIM MHAeKcom E. Jlyd-
wana emy 3ameHa — KT529A. KHorika
SB1 — kopotkoxoaoBas HepuKcupyemas,
OT VMMNOPTHOI paavoannaparypbl, pas-
mMepammn 6x6x3 MM CO LUTOKOM Aunamer-
pom 3 MMm. OHa ynobHa TeM, 4TO MOXeT
MMeThb WTOK pa3Hoi AnvHbl. PagzymeeTcs,
MOXHO UCFIONL30BATh U ApYrue KHOMKW |,
B TOM 4YUCNE U OTEHECTBEHHOFO MNPOU3-
BOACTBA (Hanpumep, MUKpOnepeknoda-
Tens MIM7). Ceetoavon HL1 ponxeH
MMETb MaKCUMaIbHYIO APKOCTb CBEYEHUA
npy Toke 1 MA. Xopowwue pesynbrarhl
30eCb NaKT MMMNOPTHLIE CBETOAUOAbLI
KpacHoro ceeYeHus. Vicnonb3osatb u3ny-
YaTenu gpyroro UBeTa HexenaTtenbHo, Tak
KaKk oHU uMmetoT Gonbluee npsAMoe naje-
HUE HaMNPSXEHUs U MEHBbLUYIO APKOCTb.
Peaunctop — MNT-0,125, koHpeHcaTop —
Mo6oii MUHMATIOPHBIA KEpaMUYECKUIA.

Ycrpoiicteo no puc. 2 cobpaHo Ha oa-
HOCTOPOHHEV MevaTHOW nnarte MeToaom
NOBEPXHOCTHOrO MOHTaxa (pmc. 3).

MevatHyto nnaty coeamHaloT rMmbkuMn
npoeogamu ¢ 6atapeeil NUTaHWsA U BLIBO-

_Unum

20

+
K GB1

J0
Puc. 3

aaMm "rioc”, "MMHYC” C nhatoi npuem-
HuKa. LUTatHeil BeIKNOYaTENE NUTaAHUA
SA1 octaesieH B Leny (OH NOCTOAHHO 3a-
MKHYT), pabore KBa3MCEHCOPHOTO OH He
MewaeT, a Horaa MoxeT ObiTh NoneseH,
Hanpumep, Npy AAUTENBHOM XpaHEHUU
npueMHYKa, TPaHCMOPTUPOBKE M T. M.
O6nazatenbHOE yChoBue NoaKIioHeHUs yC-
TPOWMCTBA — OTKNIIOYEHNE OAHON M3 LWKNH
NUTaHUS NMPUEMHUKA HEMNOCPEACTBEHHO
y 6GaTtapeirHoro otceka: MnoNnoXuresb-
HOW — Ans ycTpoWcTBa no cxeme puc. 1
1 oTpULaTentHO — ansA ycTpoincTsea no
cxeMe puc. 2.

HacTtpoiikun BeiknovaTtenn He Tpebyior.
BcrpaviBaHve B pavonpueEMHUK COCTOUT
B YCTAHOBKE FOTOBOW nnath! (Hanpumep,
Ha KpoHwTeiHax) 8 niobom csoGoaHoOM
MecTe Tak, 4To6bl WTOK BLICTYRANn Ha

1,5...2 MM Ha4 NOBEPXHOCTLIO KOpMnyca,
B KOTOpPOM Cnepyet npensapuTentHo
npocBepNUTL OTBEPCTME [OMaMeTpoM
3,5 MM. Hukaxkux crneumanbHbiX TONKaTe-
neil ynoMsiHyTas KHorka He Tpebyer, xoTs
npyv XenaHum Ux, KOHEYHO, MOXHO U3ro-
TOBUTHL B fEKOPATUBHBIX LIESSIX.

HapexHocTb pa3pabotaHHbIX YCT-
pPOWCTB BeCbMa BLICOKA: 3@ BCE BpeEMs
akcrulyatauMm B TpaH3MCTOPHOM paavo-
npuemMHrke He 6bINo NOXHBIX cpabaTwiBa-
HUiA n gpyrux otkazoB. Cdepa ncnonb3o-
BaHUS YCTPOICTB ropasno wupe, Hem
manoraéaputHbie npueMHUkU. OHKM Mo-
ryT HopManeHo pabortatk n Apu Hanps-
xeHun nutadua 9...12 B, ana atoro no-
CTAaTOMHO TONBKO B cxeMe no puc. 1
BKJIOYUTL MeXAy KarofoM cBeToguopa
HL1 n 6a3oi1 TpaHaucTopa VT1 orpaHnin-
BaoLWUi PE3NCTOP A0 MNOJSy4eHus Toka
B aToii Lenu 1 MA. lNpu HanpsixeHun nuta-
Hus 9 B, BO3MOXHO, Gynet Heobxoammo
nonobpartb KoHaeHcatop C1 no HeTKkomy
cpabarbiBaHuio. MOLLHOCTE KOMMYTUPYE-
MO annapartypbl 3aBMCUT OT AOMYCTUMO-
ro ToKa 4Yepe3 TpaHauctop VT1, KoTopbii
paseH 150 MA nnu 1 A ¢ TpaH3MCTOPOM
KT529A (cm. puc. 1) u 1,4 A (cMm. puc. 2)
COOTBETCTBEHHO.

PegaxTop — E. KapHayxos, rpaduka — 10. Anapees

YMeHblUeHUue HarpeBsa getaneu
bunbTpPOB B LENAX NUTaAHUA

npoueccopa
A. TPULLIMH, r. MockBa

Mpy “oxwmeneHun” komnsiotepa c npoueccopom ATHLON AMD
K7-600 u cucremuoii nnaroii GIGABYTE GA-7IXE asTopa cratey He-
NPUATHO YAUBUI CHUIIbHbIA HAarpee OKCUIHbIX KOHAEHCATOPOB M APOC-
cenei pUNbTPOB NUTaHUSA NpoLeccopa — TeMneparypa siaHo npesbl-
wana npuemnemoe sHaveHme. Ho nnara 6bina HoBOH, Ha rapaHTHm,
u ¢ atum pakToMm npuwnock cmuputbes. Mpu nocneanyoWmx nepuo-
ANYECKUX NPOBEPKax ABHBIN Neperpes KOHAEHCaToOPOB U Apoccenei
HanoMuHan, 4To ¢ 3TUM BOMPOCOM ace Xe caenyer pa3obparbcs.
Ho, xak 4yacro 6biBaeT B XU3HU, ANS BbINONHEHUS 3TOM paboTe! He
xBarano "sanyckaiouwjero mMmnynsca”. UM crana, kak nuweT aBTop,
crarbs A. CopokmHa "Ocob6eHHOCTH NPUMEHEHUSI OKCUIHbIX KOHAEH-
CaTropoB a Lensix MATaHus MUKPONpPoYeccopoB”, onybnukoBaHHasi

8 "Pagno”, 2003, Ne 1.

M 3BECTHO, YTO anOMUHUEBBLIE OKCUA-
Hble KOHAeHcaTopk! oGnaaator 605b-
LIOM COGCTBEHHOM MHAYKTUBHOCTELIO, APO-
NOPLMOHANBHON UX EMKOCTU, U HE MOryT
HopMarnbHO paboTtarb Ha BBICOKUX 4acTo-
Tax (B4). Noatomy B Lensx ¢ LWMPOKONo-
NOCHBIM CUrHAJIOM napamenbHO UM obs-
3aTeNlbHO YCTaHABNMBAIOT NMPaKTUHECKU
6e3bHOYKTUBHBIE KEPAMUYECKUE KOHOEH-
catopbl. IMEHHO Tak BbINONHEHH PUALTPL!
B Liensx NUTaHWs paavonpueMHUKOB U Te-
NeBM30pOoB, 1 AnA pa3paboTymMKoB BCE 3TO
[.aBHO cTano azby4yHoii UCTUHOM.
MpuBeaeM KOHKPETHBIE AaHHbIE Lienei
NUTaHWSA NpoLieccopa A nNaThl, Ha KOTo-
poit npoBogunack aopaboTka. 3Tm ceeae-
HUAl HE TONbKO NMOMOIYT YUTaTEeNO Ny4dwe
MOHSATE CYTb BHECEHHBIX WU3MEHEHW,
HO U MOCcNyXat OPUEHTUPOM MpU npose-

NEHUM aHaNorM4Hbix paboT Ha CMCTEMHBIX
nnarax aApyrux TMnos.

Dunsrp NMTaHKA npoLeccopa Hanps-
xeHveM 1,6 B cocTouT U3 NATU BKMKOYEH-
HbIX MapanenbHO OKCUAHBIX KOHAEHCaTo-
po. 1200 Mk® x 6,3 B n aByx cOeANHEHHBIX
TaKkxe napannensHo Apocceneil, a Hanps-
»eHneM 5 B — 13 YeTbIPex Takux KOHAEH-
€aTopoB U 0AHOro apoccens. Ha nnate yc-
TaAHOB/IEHb KEpaMUYeCKne KOHAEHCATOopbI
LSl NOBEPXHOCTHOrO MOHTaXa, LYHTUPY-
I0LLME OKCHUAHBIE, HO OHW, MOXOXE, OKa3a-
MCE Mano3dpPeKTUBHLIMK.

Lenkio nepBoro arana pabote Gbina
"pa3rpy3ka” OKCUAHbLIX KOHAEHCATOPOB OT
BY cocraensoweii. Jlyuywuvii sBapmaHt —
YCTaHOBKA KepaMn4eCKux KOHAEHCATOpoB
HENoCpeACTBEHHO Ha nevYaTHoil nnare,
Ha KOTOPOI CMOHTUPOBaH MUKPOMNPOLIEC-

COPp, HO 3TO YCNOXHANO PaboTy U BO3HMKA-
Na onacHocTb nospexaeHwii. MNoatomy
MPULLNOCH OFPaHNYUTLCH HECKONBKO Me-
Hee 3¢pdEKTUBHON MEPO — MOHTaXOM
6e3BbIBOAHBLIX KOHAEHCATOPOB Ha BLIBOAAX
okcugHbix. Bcero 6bino yctaHOBNEHO
WeCTb KOHEHCATOPOB EMKOCTHIO 2,2 MK®D
C HOMUHASTbHBIM HanpsxeHnem 16 B: ve-
Thipe — B uenu nutanusa 1,6 B n apa —
B Lenv nuTandus S B. MNockonbky pacctos-
HMEe Mex[y BbBOJAMM OKCHMAHOFO KOH-
peHcaropa 6onblue ANMHB KepaMnyecko-
ro, 0AVH TopeL, NoCheaHEr o NpUnansancs
HEMoCpPEeACTBEHHO K BbIBOAY OKCWAHOFO,
a papyroii — depes BCTaBKy U3 COrHYTOro
fornonam oTpe3aka NyXeHoro Nposoda ou-
ametpom 0,5...0,6 Mm.

Mocne nopaboTkKn HarpeB OKCUAHBLIX
KOHAEHCATOPOB CYLIECTBEHHO CHU3UNCH,
a pobaBrieHHBIE HECKONBKO MO3Xe elle
Tpn 6e3BLIBOAHBLIX KOHAeHcaTopa (no oa-
HOMY Ha KaXXablil OCTaBLUIMACH OKCUAOHBIA)
NPakTUHEeCKU HE U3MEHVNN KapPTUHY.

Cnepytowan 3asa4a — yMeHblleHne
HarpesBa ppocceneil. B uenu nutanms
1,6 B oHM umenu no Tpm BUTKa aMampo-
BaHHOIO NPOBOA2 AaMeTpoM 1,7 MM, Ha-
MOTAHHOIO Ha KONbLEBOW CepaedYHuK
C BHELWHMM aMaMeTpoMm 12,7 MM, a B Lienu
nMTaHusa 5 B — nATL BUTKOB NpoBoaa ava-
MeTpoM 1,4 MM Ha TaKOM Xe cepAeqHuKe.
Marepuan cepaeyHUKOB HEN3BECTEH,
HO MOXHO NPeanoNoXuTh, YTO 3TO heppuT.

MpuyyrHBEI Harpesa ApPOCCENEN XOPOoLLO
M3BECTHbl. 3T0 — BbIIENEHNE MOLLHOCTU
Ha aKTMBHOM COMPOTUBNEHMM NPOBOAA
06MOTKM (AXOYNEeBO TEMNO) U TakK Ha3biBa-
eMbili noBepPXHOCTHLIA 3¢ ¢ekT, BbiabiBa-
IOLWUIA YBENMYEHNE 3TOFO CONPOTUENEHNs
ana BY cocrasnsiowmx.

MockonbKy aKTMBHOE CORNPOTMENeHue
06MOTKM He NpEBLILAET Aoneii oma (M3-
MepuTb €ro oBbiuHBIMKU NprbopaMn He-
BO3MOXHO), BISIHWE NEPBO COCTaBSIAIO-
et HeBENMKO U B NEPBOM Npubnnxernn
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eto MOXHOo npeHebpeub. Hanbonbiumin
"BKNag" BHOCUT BTOpasl COCTaBJISIOLAA.
Kpome Toro, 13-3a HacbieHus ceppey-
HUKa OONbLIMM TOKOM WHAYKTUBHOCTb
[pOCCeNi 0KasblBaeTCA HeoCTaToHHOM
ana xopotueit GpunsTpaumm nepeMeHHoM
COCTaBlISHOLLEN.

MpocTeiuaa AopaboTtka gpoccens —
BBE[EHME 3a30pa B cepAeqHunke. [ina aTto-
ro Apoccenb BbiNanBatoT U3 riarbl 1 an-
MasHOI NuIol aenaioT pas3pes LWMpPUHON
okonio 1 MM B TOM MeCTe, [le OHa He 3a-
TparvaaeTt NnpoBof,. VIHAYyKTUBHOCTL ApOC-
Censa NPy 3TOM HECKONLKO YMEHBLLIZETCS,
HO €e HeTPyAHO BOCCTaHOBUTL yBesinve-
HUEM HMCIIa BUTKOB.

CHU3UTL BIMSH1E NOBEPXHOCTHOIO 3¢h-
¢dekta — Gonee crnoxHaa 3agaua, no-
CkOrbKy TpebyeT 3ameHb NpoBoaa 06MoT-
KV KFYTOM C T2KOI Xe MoLaabio ceveHuns,
CBUTHIM 13 60ree TOHKMX NPOBOAOE. Yem
OHW TOHLLLIE, TEM MEHbLIE CKa3biBAETCH
NOBEPXHOCTHLI 3 PeKT, MeHbiue aua-
MeTp XryTa (6naropaps GonbiuemMy koag-
dULMEeHTY 3an0NHEHNS) U, KPOME TOro, OH
CT2HOBUTCA MSINYe U €ro Jierye Hamarbi-
Batb. OpHako 6osbilLoe YMCNO NPOBOAOB
YCIOXHAET U3rOTOBNEHNE XIyTa, No3TOMy
6bin BeIGpaH npoeog MNOB-2 0,35. Ans 06-
MOTKU fApoccens B UernM nUTaHus
+5 B ripyMeHeH xryT us 16 nposoaoB -
Hoit 180 MM, a apocceneit B Lenu rniTaHns
saapa — 13 25 npoaoaos ganHo 160 Mm.

N3roToBneHne XryToB HECJIOXHO, XOTSH
1 BecbMa Tpyaoemko. BHawane ogvH 13

KOHLIOB KaXaoro npoeoga ocsoGoxaator
OT M3onauum Ha anuHe 5...8 MM 1 obnyxm-
BaI0T, 3aTBM CKJ1aAbIBAIOT MpOoBOAa 3any-
XEHHbIMM KOHLAMN BMECTE 1, BLIPOBHAB
TOPLEI, CKRYHYMBRIOT B XTYT. [OCKONLKY €ro
onameTp B MoBGoOM crnyyae rony4aeTcs
Gosiblle aMaMeTpa 3aMeHseMoro NpoBo-
[a, OTPe30kK nocneaHero (npegsapuresib-
HO 3a49MLLEHHLIT 1 06GNYXeHHBbI) BCTaans-
10T B TOpeL|, XryTa, MecTo coeanHeHus 06-
MATbIBAIOT TOHKUM JIYXEHLIM MPOBOOM
M TWATENLHO MpOornavBaioT. 3artem Xryrt
HaMaTbIBAIOT Ha CEPAEYHVK C Npeasapu-
TeNbHO CAeNaHHLIM pa3pe3oM. nsa KoM-
MeHcauyy yMeHbLIEHUSt UHAYKTUBHOCTH
1“3-3a BBEAEHUS 3a30pa 4YMC/I0 auTKoB
yaerMuMBaioT COOTBETCTBEHHO A0 9 1 5.
Mocne HaMOTKM BTOPOU KOHEL, XFyTa yKo-
paunBaioT Lo HeoBxoAMMOI ANMHBI U NOJ-
roTaBMMBAIOT K MOHTaXY aHanoriHo onu-
CaHHOMY BHILLIE.

HoBbie Apoccen HEeBO3MOXHO yCTa-
HOBUTL BIUIOTHYIO K rJiarte Tak, Kak CTos/n
HenepeaenaHHbie, HO 3TO Aaxe nyulle,
rOCKOJSbKY NOABUBLLIMIACSH 3a30p yJyuiLaeT
YC/IOBUA OXNaXAEHUA Mnatel U cammx
npoccerneit. B utore nony4aeTcs ABOAHON
adpdeKT — CHUXEHUE TeMrneparypb
npoccereit 1 ynyyweHne ycnoBuii nx ox-
NaxaeHus.

Mpoeepka A0paboTaHHbIX GUILTPOB
nuTaHua nokasana cnepywoulee. Mocne
BKJHOHEHUS KOMIMLIOTEPA W 3arpy3ku one-
PAUMOHHON CUCTEMEI HarpeB KOHAEeHCa-
TOPOB WU [pOCCEnell ensa OLyTUM.

Mpu GonbLuoit 3arpy3ske rpoueccopa (pe-
LLIEH1e CHOXHOW 3aaaun) Harpes Apocce-
el CTAHOBUTCH 38METHBLIM, HO OH 3Haul-
TesNIbHO MEHbLUE, YEM [10 Nepeaesku.

B 3akntoueHne — HeCKOJIbKO COBETOB
TeMm, KTO, rnpounTas 2Ty CTaTbio, 3adyma-
eTCs O NOBLILLEHUN HAAEXHOCTY paboThl
cBOEro koMmrisiotepa. B nepsyto ouepesb,
HEO6XOANMO BLISICHATL PEasIbHYI0 Heo6-
XOAUMOCTE OnMcaHHol popaboTtku. B co-
apeMeHHbIX poLeccopax, Hanpumep,
ATHLON 1700, pasesiabiBaiowme kepamm-
4eCKMe KOHAEeHCaTOpbL CMOHTUPOBaHLI
HerocpeACTBEHHO Ha rnare, Ha KoTopol
yCcTaHoeneH mMukponpoueccop. Kpome
TOro, BBUAY GONLLLOK BLMUCAUTENLHOM
MOLLHOCTU BO MHOIMMX Cny4asx (Hanpu-
mep, npu Habope TekcTa B pepakKTope
"Word") rpoueccop ¢akThiecku "oTasl-
xaeT", No3TOMY OH U 31EMEHTH PUSLTPOB
nUTaHUa HarpeeaioTcsa Maso. Harpes Mo-
XeT CylLeCTBEHHO BO3pacTU rNpu 3arpya-
Ke MnpoLeccopa CAOXHEMN MaremMartuie-
CKUMU 3agavamm (KCTaTtv, K HAM OTHO-
catca U urps tuna 3D-"cTpensanok”).
N ecnu B TAKOM pexumMe KOMNbIOTep UC-
rnosib3yeTca NOLONTy, €CTk CMbICH ero
nopaborate. OKCUAHBLIE KOHAEHCATOPbL!
B /1to6oM criyyae LenecoobpasHo WyHTU-
poBaTk kepamuueckumun. B ppoccensx
nonpofoaatk OrpaHUuUTBCS NPOMUIIOM
cepaeqHVKa, a ecrii 3TOro OKaxeTcs He-
[OCTAaTO4HO, 38MEHUTb OfMHOYHBIA NpPO-
BOJ, XIYTOM.

Pegaxtop — B. ®ponos

BIOS: NnONHbIA KOHTPOJb

MU KakK pasbnokupoBaTtb

CKpbiTbie PYHKLUUMU
A. FOPSIYKUH, r. Konurbim Yensburickoi 061.

CerogHsi KaXxKabli psaoBO# nonb30Baresib MMeer BO3MOXHOCTb
perynapHo o6HosnsTe BIOS, 1 3TuM, noxanyi, HUKOro He yANBULLb.
A BOT TO, 9TrO BIOS MOXHO MoanduUnpoOBarTb, BK/IIOYasa B ero ycra-
HOBKaX CKpbITbie AONOJHUTENbHbIe napamerpst, — 06 arom 3HalOT
JIULLIB HEMHOrue onbITHbIe nonb3oBarenu. 3ra crarbs agpecosaHa,
npexpae BCero, TeM, KTO 3aHUMaeTcs onTuMu3aune# U rnocTosHHO
nujeT nyTy¥ LA NOBbILIEHUS NPON3BOANTEIIBHOCTN CBOEro "Xenes-
HOro gpyra”, KTo He 6ourcs pyuckoBare U CTaBuT Ha CBOeM KOMIbIO-

Tepe cMmesibie IKCrNepPuMeHTbI.

Tkyna 6epet ceoe Havano BIOS (Basic

Input/Output System) — 6asosas cu-
cTeMa BBofa/Buiaona? Ee nporpamMmHbii
KOA4 poxaaetcsa B naboparopusix paspa-
6ot4ynkoB. Hanbonee n3secTHuie U3 HUX —
durpMbl Award 1 AMI. 3atem kaxabliA rpo-
M3BOAUTEJIb MaTEPUHCKUX nnar aganTu-
pyet BIOS k KOHKpeTHON mogenu v rno
CBOEMy YCMOTPEHUIO OTKIoHaeT (6nokun-
pyeT) onpepeneHHsie GyHKkuuK. Mpryem
3abnoKMpPOaaHHbIMKM - MOTYT  OKa3aTbCsl
MHOrVe GyHKLMK, BIIVSHOLLME Ha "TOHKYIO"
HacTpoliky BIOS, 1 OT KOTOpbIX, B CBOIO
ouepenb, 32BUCUT NPOU320AUTENBHOCTL
koMnbtotepa. [lna vyero xe npoussoauTe-
JI1 MatepUHCKMX NNar Gr1I0KNpyIoT HEKOTO-
prie GyHKUMN? TNpexae ecero, 3To Aena-
€TCH B LieNsiX yrnpoLeHNs npoueaypbl Ha-
cTpoiikn Setup BIOS. Otrouator 1 1€
GYHKUMK, KOTOPLIE B KOHKPETHOW Mare-
PVHCKOW nnare OTCYTCTBYIOT, HO MOFyT

6biTb 334€MNCTBOBaHL! B CReAyioWwmxX Mo-
Anprkaumax.

Ucnone3ys cneuyanbHoe nporpamm-
Hoe obecriedeHre (yTWinThl), MOXHO pas-
610KMpOBaThL NPAKTUYECKN BCE OTKITIOHEH-
Hele (yHKLUMK 1 oriuun a BIOS. Mocne mo-
andurkauum pesynsrars Heo6xoaMmo co-
XpaHUTL B OTAENLHOM daiine v 3atem rnpo-
nseecTu obHoBneHue BIOS. Mpu 3arpyake
Setup BIOS Ha akpaHe MOHUTOpa MOXHO
6yLeT yBUAETL HOBblE [OMOSIHUTENbHLIE
BO3MOXHOCTW HacTpoiku. Ons kaxgoin
¢$UpMbI HyxXHa ceosl yrunuta. Obriagare-
naM Award BIOS rioHago6uTcs ytunuta
Modbin, a £na TeX, y KOro Ha KOMrbioTepe
ycraHoBneHa AMI BIOS, HeoGxoaMMO cka-
yartk nporpammy AMIBCP. ViHTepeceH TOT
¢axT, yro yunura AMIBCP paspaboraHa
rporpamMmmcTami camoi hrpmesl AMIL

A Teriepb nepeigem K camoMy MaBHO-
My — K NPaKTU4ECKMM 3aHATUAM. Mpexae

BCEro, criefyer NoAroToBUTL Heobxomm-
Moe nporpammHoe obecrievenne. Urak,
ans moanpukaumm noTpebytloTea ytunura
Oons 06HOBNeHNs  ("NpoLMBanbLUnK”),
daiin ¢ peiicTeyiowen Bepcueit BIOS
¥ yunuTa ns Moangukaumm.

YTuauty gna "npowmnBKkU®  MOXHO
HallTK B VIHTepHeTe Ha caiite npousBo-
AUTENA MaTepuHCKOW nnatbl UM Ha
KOMIMaKT-ancKe, npunaraoLemMcs
K "MartepuHke”. Focne yero ee Heobxo-
OUMO CKOMUPOBAaTb Ha XECTKUW AUCK
koMnbioTepa. daiin, B KOTOPOM pa3me-
LieHa Tekylas sepcus BIOS, MOXHO no-
JIYSUTb C NOMOLLLIO 3TOW YTUINTLI. YTU-
Tl ans moaudukaumm BIOS moxHO
ckauvatb 13 UntepHeta: ans Award no
agpecy <http://www.biosmods.com/
download.php>, a ana AMI — <http://
gate.creckx.com/racenza/hard/
download/k7s5a/amibcp75103.rar>.

daiin, copepxawmii BIOS, xenaresib-
HO Pa3MeCTUTL Ha XEeCTKOM [UCKE B of-
HOW Mnarike BMecTe C yTUIINTON AN ee MO-
ovpukaumn. O6sa3aresnibHO nepea Moau-
duvKaumen caenante pesepBHyO KONUIo
¢aiina c BIOS. Tenepe, korpa BCe TOTOBO,
MOXHO CMeNIo 3arpyxats ytmnury. B kaue-
CTBE NpYMepa PacCMOTPUM Cry4alt, Kor-
[2 Ha KoMnbioTepe ycTaHoeneHa AMI
BIOS. Yto kacaetca BIOS or Award,
TO MpUHUMI MOAMGUKALMM aHANOMNEH,
1 B 3TON CTarbe paccMarpuBaThca He Gy-
ner. Yrunuta AMIBCP senserca DOS-
nporpammoii 1 6e3 npobriem sarpyxaer-
csa nog Windows 6e3 nepesarpysku B pe-
*UM amynsiumm MS-DOS. O6bem AMIBCP
{¢paiin amibcp75.exe) B pacriakoOBaHHOM
Buae cocTaenset 542 Koair.

Mocne 3arpysky ytnute AMIBCP He-
o6xoamMMo C KNaBuaTypbl BBECTU UMS
daina, copepxailero BIOS, Hanpumep,
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7vr_f4.bin. Qanee, Haxogscb B TNaBHOM
MEHIO NpOrpaMMH, MiueM pasgaen
“Configure Setup Data™ v npocmaTpMBaem
NO NOPRAKY BCE NOARA3LAENLL.

QcobenHo uHTepecHu ang Hac GyayT
noppaapens “Chipset Setup™ 1 “BIOS
Features Setup”. CaMa moaudukaLms aa-
WIOHASTCS B AKTUBALMN 380N0KMPOBAHHLIX
onsi. B xaxaom noapasgene NpuCyTcT-
eyloT cronbusl ¢ 3aronoekamm "Option
Name”, "Active”, "Rights”, "Optimal”
1 "FailSafe”. 3abnokMposaHHHE ONLUN
7I0ACBEYEHb), HANPOTMB 3TWX  ONuuUiA
g cTONBLE "Active” yKa3aHo 3HaueHue "No™,
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Knaeuwamu Page Up 1 Page Down MOXHO
33AeCTeOBATE TY UNU UHYIO 3a6N0KWpo-
BaHHYI0 YCTAHOBKY. BO3MOXXHEI CAtyuam, KO-
Aa 6 cToNBLie ¢ 3aronoskom "Option Name™
HA3BAHUSI ONUWIA HA BKPAHE NONHOCTLIO OT-
cyTCTBYIOT. B TAkOM cAydae npuaercs
BKAIOHATE 20€ ONLWM NMOAPAL, "BCASNVIO™.
3aKOHYWE USMEHEHUA, BLIXOAAT B MaB-
Hoe MeHio nporpaMmel AMIBCP 1, nHaxwn-
mas Ha kKnaeuwy F10, coxpansioT Moam-
duunporanai BIOS B daine. MNocne co-
XpaHeHUs MoAUbMUMPOBEHHOMD daina
NPUMEHSIIOT "NPOLIMBANBILMK" — YTUIKTY
ans ofHosnenwns BIOS. Pag npomasogu-

&

TEenei MaTEpUHCKHUX NNaT BbIMyCKaeT CBOU
$VPMEHHEIE NPOrpamMmMbl anst oBHosne-
Hus BIOS HenocpeacTeeHHO B cpepne
windows. K Ux Yucny OTHOCATCH YTUAWTEI
¢upM Gigabyte, ASUS, Intel v ap.

FNepes npowvekoi cheayeT ybeauTses
B TOM, 4TO B Setup BIOS pazpeiueHo 06~
Hoanexme — B paaaene BIOS Features
Setup napamerp BIOS Flash Protection
DOMKEH HAXOAMTECS B8 NONOXEeHWUN
Disabled unu Auto. Mocne “npowmeanus’”
NPOU3BOAAT NEpPe3arpysky KOMMNLITepa
v sxoaAaT B Setup BIOS.

B moeit npakTuke MoAwdMKaLpU Bbinm
cny4au, koraa e BIOS okaseisanuck 3a6no-
KMPORSHHLIMM HACTROMKW, noasonsiowme
NOBLILLATE NPOU3BOAMTENEHOCTE CUCTE~
Mbl. A WMEHHO: BO3MOXHOCTE U3MeHST:
Han ve Ha wuHe AGP B wHrepsane
1,5...1,8 B cwarom 0,1 B 1 Ha MOgynax na-
wmsit DDR B npegenax 2,5...2,8 B ¢ warom
0,1 B, a TaKke ygenuwdueaTb Ha 5; 7,5 nm
10 % wITaTHOE HANPRAXEHUe Ha aape Npo-
ueccopa. Mmennm Mecro chydau, Koraa
B8 BIOS GbinK 3aBROKUPOBAHL PEXHUM
S.M.AR.T. ana XeCTKUX QUCKOB W PeXNM
Bypass Mode ana onmumanshoil paboTul
CPU (cm. pucyHox). UHTepecHOR 0kasa-
NEChH U 3a6N0KMPOBaHHAR ONUMA B NOAPa3-
fene Hardware Monitor — Slow Down CPU
Duty Cycle, Mpu nepexoae CUCTeMbl B pe-
»uM Doze taxtoean 4actora CPU yMerb-
waeTcs. © NOMOLWBIO 3TOM ONUMK MOXHO
YCTRHOBUTL APYroe 3HaYeHUe TaKToBOw Ha-
c1oThl CPU B NpOLEHTaxX OT NPaaLayLLEro.

B 3aKknyeHue XoNy HANOMHWUTL:
HEe CTOMT M3-38 NONHOTO KOHTPONs Han
BIOS Tepsite ronoey. M Noatomy K MOAK-
GMKaALUMK N NBMEHEHUWIO NapaMeTpo. cne-
AyeT NOAXOAMTL C HEeKOTOPoli Aonew oc-
TOPOXHOCTM U C NIOHUMaHWEM TOTO, 4TO
BBl ACNAETE W HA YTO naere.

Penaxktop — B, Yy/INOB, prCYHOK 88¥0D8
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MUKPONMPOLLECCOPHAA TEXHUKA

E-mall: chip@radio.ru
Ten. 207-89-00

PALAUO N2 1, 2004

cuK ay

A. YUNBbILLEB, r. Omck

NMpepnaraemoe BHUMBHMIO YUTaTeneli yCTPOMCTBO BbINTONIHEHO Ha
COBpPeMeHHOM 3/1eMeHTHOM 6ase U oTInYaeTcs oT paHee onybnnko-
BaHHbIX B XYPHasie KOHCTPYKUMHA paclupeHHbIMY BO3MOXHOCTAMMU
¥ npUMeHeHueM /19 ynpas/ieHus UM NybTa AUNCTaHUNMOHHOIo yn-

paBnennn Ha UK nyyax.

Onmcmaaemuﬁ npubop npeaHa3HaveH
AN UHAMKALMU TEKYLLErc BpeMeHH,
NoAauM 3BYKOBBLIX CUTHANOB B 334aHHOE
BpeMs U MHAMKaUMn TeMnepaTtypbl B ABYX
TOuKax (B NOMELLEHNM U Ha YNULE) B UH-
TepBane -55..+99°C C TOYHOCTLIO
+1 °C. Bpems 1 Temnepatypa otobpaxa-
lIoTCA noodepeaHo (B teveHne 10, 1
1 2 C COOTBETCTBEHHO). YCTaHOBKY NnOKa-
3aHWIM YacoB, BpemeHu cpabatsiBaHus Gy-
AVNBHUKA, OTKNloNeHue GyamnbHuKa, ra-
LeHVe U 3axuUraHue uHaMkaropa npous-
BoasT ¢ MK nynera gucTraHuMoHHOro yn-
paenexus (1Y).

VT3 KT502A C4 30

ByaunsHk nopaeTr 3BYKOBLIE CUrMHa-
nbi ¢ naysoin 10 ¢c: BHaYane ABa KOPOTKUX
(npumepHo no 0,1 ¢) OANHOYHLIX, 3aTeEM
CTONLKO Xe caBoeHHbIX (C nay3oti 0,1 c),
a nocne HUX — fBa CTPOEHHLIX {C Takoi
Xe naysoi). Mo ucTedyeHnn MUHYTbl
CTPOEHHBIE CUrHANbI NOAAIOTCH KaXaylo
cekyHay A0 Tex nop, noka ByavnbHuK He
ByneT oTknioyeH (Takon "anroputm” yao-
GeH, echn B KoMHate cnut pebeHok).
Nmeetca ¢pyHkUMA Snooze (noBTopeHuve
curHana yepes onpeaeneHHoe Bpems),
NO3BONSAIOLLANA €Lle HEMHOrc nocnatb
nocne nepeoii nogauyn curHanoB. Ecnu

DD2 AT89C4051 DD3

-

1

WHAWKATOP noralwleH (Hanpumep, B HOY-
Hoe Bpems, 4Tobbl He BecnokouTb aeTen
npuv 3acbinaHu1), B MOMeHT cpabaruiea-
HUA ByannbHYKA OH 3aXUraercs v Ao oT-
KNIOYEHUS WU nepexoaa B Pexum
Snooze noka3sbiBaeT Tekyllee Bpems.
MpeaycMoTpeHbl KOPOTKUIA 3BYKOBOW OT-
K/IMK Ha HaXarue KHONOK Nynsra, uHam-
Kauus (CBETOAUOAOM) NPOXOXAEHUA KO-
MaHA € NynLTa, pesepeBHoe nNuTaHne npu
nponagaHvm HanpsXeHWn B ceTu (B 3TOM
cnhyyae OyaunbHUK nogaeT HenpepbiB-
HbIiA curHan).

MpuHumnuansHas cxema ycTpoicTea
nsobpaxexa Ha puc. 1. Ero ocHoBa — M-
KpokoHTponnep DD2 AT82C4051 [1]. OH
ynpaensier paboroi Bcex yanos. B ero co-
CTaBe MMEEeTCH 3HEeproHesaBucrmas na-
MATbL  nporpamm (4 K6aiit), O3Y
(128 6Gaiit), nBa Talimepa, cucrema npe-
pbiBaHW 1 ApP.

Ans HapexHoro sanycka W 3ailuThbl
MUKpOKoHTponnepa or cboesB no nura-
HUIO NpUMEHeHa MUKpoCXema
KP1171CMN47 (DA1). OHa yaepxuvBaer Ha
CBOEM Bbixoae (BbiB. 3) HU3KUii YPOBEHb
npyu HanpsXxeHnm nutanius meHee 4,7 B.
KoHpeHcaTtop C6 3aaepxvBaeT nepexoq,
B cocrosHue nor. O
(1. €. 3anycka MWKpo-
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MEHVUB CTaHAApTHYIO
cxemy cbpoca, peko-
MeHayemylo  pupmoi
Atmel. OpHako npu
3TOM BO3MOXHbI cHou
ycTpoiicTBa npyu "npo-
Banax” B NUTaHuu.
Tabno yctpolicTsa
COCTOUT K3  NATU
cBeToauoAHbIX UMG-
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Ana ynpaBneHns ysnom uvHOMKaumun
MCNoNbL3OBAHO EBCEro Tpw BLIBOAA MUK-
pokonTponnepa: P1.2 (14) — ans nepe-
Aaun gaHHbix; P1.3 (15) — ons ctpobu-
pOBaHusi KaXaoro 6uTa, BLICTABNEHHOTO
Ha P1.2; P1.4 (16) — nns BeiBOAA 3arpy-
»€eHHbIX B DD3—DD7 paHHbIX HA UX Bbl-
xoael. Mukpocxema 74HC595

Kopnyc, knaeuatypa v 6arapes nuraHms,
cocrosiias w3 Asyx anemeHToB 389A).
B kayecrBe nepeparuyvka npvmeHeHa
mukpocxema SAA3010 [6] (ananor —
INA30O10D MO "Wnrerpan’) B Kopnyce
SOIC. 3ra mukpocxema paboraer B cmc-
teme UK AY RC-5, paspaboranHoii dup-

Tepoeiic I°C, koTophiit y HAaC yxe cdop-
MVPOBAH NPOTPAMMHO. ITO 3HANMUT, HTO
VX MOXHO MOAKJIONUTE K TEM XE BLIBO-
[aMm MUKPOKOHTPOMNEPa, YTO M 4achl.
MorpelHocTb U3MEPEHMI BCELEeNno on-
penensieTca AariMkamu M He npesbllla-
er +0,5 °C, a TO4HOCTb MHAOMKauum —

1°C. Bonee nogpobHyto WH-

[2] npepncrasnser coboi dopmaumnio 0 uUMPPOBLIX
BOCbMUOUTHRIV PErUcTp ¢ Mno- ‘ 1 pardvkax TeMneparypsl
cneposaTentHblM  BXOAOM MOXHO MOMYyYUTb Ha canTe
M napannenbHbiM BbIXOAOM  \q DD1 SAA3010 R5 [8l.
C 3awenkoit. 310 nossonser — 0 Heckonbko cnos 0 pacno-
cHayana 3arpyauTe B HEro \ 1[0R¢ NOXEHUN [aT4nKoB. Brew-
[aHHble, @ TONbKO MOTOM MOo- [ pehvs //'( HUIT HEOGXOAMMO YKPbITb OT
[aTb UX Ha BbIXOA. Bbixogbl 7R VD2 NPSAMBIX CONHEYHBIX Ny4ei
MOXHO MepesoauTb B TPETbLE §0'.3.1 = - M OT MOTOKOB BO34yXa KOM-~
coctosiHme. Kaxabliii BbIBOA, SE2 SB35 T8e2 X0 MDATA HATHOW Temneparypbl, MNpo-
MOXET 0TAaBaTth TOK A0 35 MA. T O T ) 2 HUKAIOWMX CKBOSb LWenu
B kauyecrse 4acos npume- SB5 |SB6 |SB7 & SSM 1 B pamax, a BHyTPEeHHWI pac-
HeHa mukpocxema PCF8583 "6 ['"  ["4" [23),, Uce |2 VT2 NONOXMTb Tak, Y4TOBbI OH Gbin
[3], 4T0o nozsonuno 3abeiTb "SLBE%" o P KT3129A9 MAakcvmManbHO yaaneH OT Ha-
0 TOM, HTO BPEMS MOXET COu- SEsMEE e 4] %3 oo H rpesaiowxcs nNpeameros
BarbcA NPV OTCYTCTBUU NMUTa-  |'gs* OFF” |*TS" |25 20 GB1 (Gatapey oronneHus, cee-
HVSI (TOYHOCTb XOAa 3aBVCUT  [gi2 [eB13 SB14] | T +,3Bls  TMNbHMKOB W T. N1.). BHewkuit
NpakTV4ecky TONbLKO OT KBap- '8 "7 27 ye 2 (18 Tarwsx T~  AaT4vK XenarenbHo repme-
uesoro pesonaropa ZQ1 wHa - X63BT TManposarb, 4TOOb u3be-
32768 lu). B PCF8583 ectb 3 70 osc [& : XaTb KOPPO3UM MNEYaTHO
CTaTMHEcKas! NamsiTb, KOTOPEs 2Q1 432 kTy nnarbl v T. 4. (aBTOP MCMONb-
vCrnonb3yeTcs AJis onpepene- Puc. 2 30841 CUNMKOHOBLI repme-

HUSI MEPBOTO BKNIOYEHNS 4a-
cOB (4T06BI NOArOTOBUTL Y MU~
KPOKOHTPONNEP, ¥ CamMm Hachl K HOPMasb-
HOMY (YHKLMOHMPOBaHUIO) M annapar-
Hblt ByamnbHuk. MNpy coBnagesuu ycra-
HOBJIEHHOTO BPEMEHK C TEKYLUMM Ha Bbl-
Boge INT (7) nosBnsercs HU3KKWit nornye-
CkuMiA ypoBeHb. B pesynsrare sambikaercs
uenb NUTaHUs aNEKTPOMArHUTHOTO M3Jy-
yarenst HA1, a na sbiBog, P3.3 (7) mukpo-
koHTponnepa DD2 nopaercs cursan npe-
pbiBanvs. [lanee NporpamMmHO BbIKNioHa-
ercsa cvrhan ¢ eeieoga INT v ynpaenexve
vanydarenem nepexoomt K MUKPOKOHT-
ponnepy (4epe3 3NEKTPOHHLIA KoY Ha
nonesbix Tpauwsucropax VT1, VT2). ¥n-
paensioTcs Yack no wunxe °C, opranso-
BAHHOM MPOrpamMmMHO (B MUKPOKOHTPO-
nepe oHa OTCYTCTBYET).

[na nopayn 3BYKOBLIX CUTHASIOB NpU-
MEHEH 3NEKTPOMArHWTHEIR n3ny4aresns
HCM1606X ¢urpmel JL World co Bcrpoen-
HbIM reHepaTopom, paboTaiolmm Ha Hac-
ToTe okono 2200 Mu.

Batapes GB1 cayxuvT oisi nUTaxsvst My-
KpPOCXEeMbl HacoB U 3ByKOU3Nyyarensi npm
nponagaHvm Hanpspkenuss B certu. Kak
yrnoMuHanock, 6yavnbHUK B 3TOM cnyyae
MofaeT HenpepbiBHLIA CUMHAN, KOTOPLI
MOXHO BBIKNIOYUTE TOMBKO HaXaTMEM

moii Philips pna ynpaenenvnsi GuITOBOM
annapaTypoit U nonyyMBlIEl WKMPOKOE
pacnpocrpaHeHue (Mcrnonb3yerca BO
MHOTUX TENeBu3opax, B TOM Y1Ce U Bhl-
nyckaembix, Hanpumep, MO "TopnusoHT").

B pexume oxvpanma SAA3010 no-
Tpebnaer HeaHauMTeNbHbIM TOK, HTO Ae-
naeT sKkcnayaraumio nynbra oHeHb yao6-
HOM — HET HeobxoouMOCTU B OTAEsb-
HOM BLIKMOYaTene nuranms. Mukpocxe-
Ma nepexoovT B aKTMBHOE COCTOSHUE
npu Haxartvy noboi KHONKY 1 BO3Bpa-

|Puc. 3

KHOMKM SB1.

Ana npuema curHanoB ynpasneHns
nynsta 1Y npyuMmeHeH uHTerpasnbHblil npu-
emHrk UK pranasona SFH506-36 ¢gupmbl
Siemens [4]. 3Ta MUKpOcxema Becbma
YyBCTBMTENbHA K MOMEXam MNo uenv nura-
HUA, MO3TOMY B HEE BKJioHeH PUNLTP
VD4C8C9.

Muraerca ycTpolicTBO OT cTabunmauv-
poBanHOTO nNpeobpazosarenst Hanpsixe-
HVUSl HA OCHOBE Mukpocxemel MC34063
(orevectBeHHeIi aHanor — KP1156EYS5).
Pabora takux npeobpasosareneit no-
ApobHo onmcana B [5].

MpuHuunuansHas cxema UK nynsra
[V nokazana Ha puc. 2. BeinonHeH oH
Ha 6ase manorabaprTHOro Kanbkynaropa
KuTaickoro npoussoncrea 8 $popme co-
TOBOrO TEenedoHa (MCNoONb30BaHLI €ro

Lwiaerca B pexvm Mukpornorpebnenus
npu €ee oTnyckanvm. Micnonb3yemslil HO-
mep cucrembl kopa RC-5 — O (ans yn-
pasnexvsi Tenesu3opom). MNMpu Heobxo-
OMMOCTH, Hanpumep, 4Tobbl He mewarb
pabore c TeneBr30pOM, ECNU B HEM MC-
nonb3yeTcs TOT Xe CTanAapT, HeTPYAHO
nepeTy Kk ppyroi KOgupoBOYHOW Tab-
nvue. lonycTvMo NpUMEHEHUE 1 roTo-
BOrO nynsta AY oT kakoro-nvbo 6biTo-
BOTrO annapata, ecnu nozaboTurbcs
0 nepekoavMpoBKE Komang. O3Hako-
muTbes ¢ pabortoit UK Y RC-5 moxHO
B crarse [7].

B kayecTBe BbIHOCHLIX AATYMKOB TEM-
neparypbl MNPYMEHEHbl MUKPOCXEMbI
DS1621 ¢pupmel DALLAS. Xopolwwm OHM
TEM, 4TO UCMNONbL3YIOT ANns obmeHa WH-

TvKk). TennonpoBOAHOCTL OT

3TOr0 CHWXAETCS, HO NpY BSI-
110 TeKyLUMX NpoLeccax, Takux kak nsme-
HeHne armocdepHoit Temneparypsl, 3T0
BNONHE [ONYCTVMO.

HasnaveHuve kHonok nynbra AY:

"TS" — ycraHoBka Bpemetu. llocne ee
HaxaTvs BBOOAT BPEMS B 24-4aCOBOM
dopmaTte C He3HaYawMmMKM Hynsmu, T. €.
€CNU B AaHHbIN MOMEHT BOCEMb TpuaLaTth
yTpa, 10 0 8 — 3 0. Y6eauBLLNCh, HTO Bpe-
Ml BBEAEHO MPABMABHO, HAKUMAIOT Ji0-
Oyio KHOMKY, U YCTPOWCTBO Mepexoaut
B PEXMM HacoB.

"BS" — ycraHoBska spemenn cpabarbl-
BaHusi 6younbHuka. MNpouepypa, aHano-
TVYHAS YCTAHOBKE BPEMEHU.

"OFF" — otkiiovenne O6yannbHUka.
Kronka SB2 B kopryce 4acoB BbIMOMHAET
TaKyio xe PyHKUMIO.

"LED" — oOTKaioNeHune/BKIIONEeHNE UH-
OVKaTOPOB.

Haxartne nioboit apyroii kHOMKU BO
Bpemsl NoAayy curHana 6yamnsH1KOM ne-
PEBOAUT €r0 B PEXMM Snooze.

Brewnnit Bua nynsra Y v A, H8 MOH-
Tax ocHOBHOIMoO 6Gnoka ycTporcrea noka-
3aHbl Ha pUc. 3.

Koghbl "npowwmeky” MUKPOKOHTpONNEpa
B Buae hex-daiina npveeaeHs B Tabnuue
(VICXOpHbI TEKCT pasmelleH Ha ftp-cep-
Bepe pesakuvmn B VIHTepHere no agpecy
<ftp://ftp.radio.ru/pub/2004/01/
clock_therm.zip>). Nporpamma Hanuca-
Ha Ha a3bike C. 310 Nnpenocrasnser BO3-
MOXHOCTH 415 AanbHeNwen MoaepHn3a-
umu. [porpamma paspabarbiBanach
Y KOMMYAMPOBANach B UHTEr PUPOBAHHOMN
cpene Keil mvision2 V2.36. Accemb-
nep — Ab1 sBepcum v7.04, KoMnunaTop —
C V7.04, nuukoBwmk — BL51 Bepcum
V5.02. daiin npoekra — termo.Uv2. MNo-
ApPOBHOE ONMcaHne KOMNUNSATOPa MOXHO
HauTn Ha caiite [9] (Tam xe MOXHO “"cka-
4arb” JeMOHCTPALMOHHYIO BEPCUIO.

Ynpasnsiowas nporpamma sanucaHa
B KOHTPONNEp € NOMOLLbLIO Mporpamma-
Topa TURBO. lMepen nporpammmposa-
HMEM HYXHO NPOBEPWUTL COOTBETCTBUE
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5. Bupiokoe C, Npeobpasoparenu Hanps-

XeHuUA HA MUkpocxeme KP1156EYS. — Paauo,

4. SFH506-36; {R-receiver, demodulator
2001, Ne11, ¢, 38, 39, 42.
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2. 74HCE95
out shift register with output latches; {3-state). —

PYKUMSA B HANAXMBAHUW HE HYXXA8eTCH,

MOHTaXa NPUHUMNUANBHOW CXeme yCT-
poncTea. Npasunbro coOpaHHaa KOHCT-
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NMporpammMmaTtop

C NnuTaHuem

ot LPT-nopta pna KP1878BE1

A. BAJIAXTAPb, r. Mepsoypansck CBepanoBcKo# 06.

HeckonbKo ner Ha3apn B NPOARAXe MOSIBUIICA OTEYECTBEHHbIN MUK-
pokonTponnep KP1878BE1, paspaGoranHbiii M BblllyCcKaeMbik OAO
"AHrcTpem” (r. 3enexorpan). llo cBouM xapaKTepPUCTHKaM OH He yC-
TYnaer MHOruM UMIOPTHLIM. ABTOPY NpeAnaraeMoi cTaTbm yRanoch
yCOBepLIeHCTBOBAaThL MporpamMmMaTop AN1s1 3TOro MMKPOKOHTponepa.

MI/IKpOKOHTpOJ'IJ'Iep KP1878BE1 nmeet
BHYTPEHHIOIO 3JIEKTPMYECKN nepe-
nporpaMMrpyeMyio NamsTs Nporpamm
o6bemom 2 kBaiiT, 128 GaliT onepatnBHON
NamsiTM AaHHbIX U 3NEKTPUHECKn nepe-
NporpaMMrpyemMyto NamsiTb AaHHbIX Ha 64
Gaita. Ero RISC-npoueccop BbINOJSHAET
52 pasanuuHble KOMaHbl, KaxXaywo 3a [sa

WeBU3Ha W Hannune nogpobHoro onvca-
HUS Ha pycckoMm si3kike [1] naxe naor emy
HeKoTopble NPeVMyLECTBa, OCOGEHHO
npy NepeBoHavYanbHOM OCBOEHWN MUKPO-
KOHTPOJIIEPHOA TEXHWKM.

OnucaHnsi pagnomobuTenbCKnx KOHCT-
pyKumiA Ha MWKPOKOHTpoJsepe
KP1878BE1 HeofHOKpaTHO nybnukosa-
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TakTa. MNpy MakcyManbHOW TakTOBOW “ac-
Tote 8 Ml MUKPOKOHTpOINEP noTpebns-
eT He Gonee 2 MA, a B OCTAHOBJIEHHOM CO-
CTOSIHUW TOK yMeHbLuaeTes Ao 1 MKA. Tpu-
HaaLaTb NIMHWIA BBOAA/BbIBOAA paccunTa-
Hbl Ha TOK Harpys3ku o 25 MA kaxpas.
Kak BUAUM, NO TEXHUYECKWM XapakTe-
pUCTUKam 3TOT NpUGOP CPaBHUM C TaKUMU
NONyNsIPHBIMKA - UMNOPTHBIMKU - MUKPOKOHT-
ponnepamwm, kak PIC16F84 (C KOTOpPbIM OH
COBMECTUM NO YUCITY U HA3HAYEHWIO BbIBO-
nos) n AT90S2313, a cpasHUTENbLHAA A€-

nvce [2, 3], TaM Xe npuBeAeHbl CXeMbl
nporpaMmaTopos. K COXaNEHWIO,
A1 NPOTPaMMUPOBaHUSA G X MOMOLLLIO
TpebyeTcsi [IONOJSIHNTESNbHBI UCTOMHUK
nutaHus. Kpome Toro, oH1 He paccqmTaHsl
Ha "BHYTPUCXEMHOE" nporpamMMupoBa-
Hve. STUM TEPMUHOM Ha3bIBaOT BO3MOX-
HOCTb NPOrpPaMMMPOBaTL MUKPOKOHTPOJ-
niep, yXe YCT@HOB/EHHbI B yCTPOWCTEO,
B KOTOPOM OH AONXeH paboTaTb.
WarotoButenu MUKPOKOHTpoNepa
npeaAnaraoT A5 HEro NPorpamMmarop ¢ N-

TaHvem oT LPT-nopTa koMnstotepa. Cxemy
U KPaTKoe OnMCaHVe MOXHO HaliTW B OHON
13 mae kHury [1]. 3Ty masy MOXHO "cKa-
yaTb" OTAENBHO NO 3NEKTPOHHOMY aapeECcY
<http://www.angstrem.ru/pdf/1878/
acppzy-pdf>. Ho npvmeHeHHble B NpoO-
rpaMMaTope MMNOPTHLIE MUWKPOCXEMbl—
npeo6pazoBaTeny NOCTOAHHOIO Hanpske-
Husi B noctosiHHoe ADP3000 noporv v fie-
PULMTHDBI.

MNMporpammarop, cxema KoTtoporo npwu-
BeAeHa Ha puc. 1, ob6nagaer BCeMU BO3-
MOXHOCTSIMU YNOMSHYTOMO Bbile 1 paGo-
TaeT NoA ynpasieHeM ToM Xe NporpaMmbl
<http://www.angstrem.ru/pdf/1878/
soft/soft.exe>. MNpeobpasosatenu Ha-
NPsXEHVsi, CHUMaEMOTo C JinHui LPT-nop-
Ta, B +5 1 +12 B cobpaHbl Ha CpaBHUTESIbHO
feleBbiX U WWPOKO pPacnpoCTPaHEHHbIX
oTeuecTBeHHbIX MUKpocxemax KP1156EYSP
[4, 5] wan wx wWMNOPTHLIX aHanorax
MC34063A. Opoccenu L1, L2 — ANM-0,2
Ha marHutonpoBoae—@heppUTOBOM CTEPX-
He. AnemeHTol MuKpocxembl KP1554AI6
(74AC245N) cnyxat Gydepamu mexagy -
HUSIMKW NOPTa ¥ NPOrPaMMUPYemMoii MUKPO-
cxemoii. MNMpu BO3MOXHOCTW BCE AvoAbl
B NPOrpamMmaTope HYXHO 3aMEHUTL AMoAa-
mu WoTtkn 1NS817, BAT42 unu KA923A.

Po3eTky XS1 COeauHsIloT G pO3eTKOi
LPT-nopra Ha cucTeMHom 610ke KomnbioTe-
pa KaGenem, cxema KOTOPOro NnokasaHa Ha
puc. 2. [JhivHa M3rotoBNEHHOIO aBTOPOM
kaGens — 1,8 M, npu aTom cBoEB HE Ha-
6mopaetcsa. O6patute BHUMAHWE, AJis Nn-
TaHusi npeo6pasoBarens Hanps>keHus
+12 B ncnonb3osaHbl HE fIBE, KakK B NPOTO-
TvIne, a Tpy iuHum LPT-nopTa. 3to nstasu-
110 OT "32BNCaHWIA” MUKPOKOHTPONIEpa Npr
BXOAE B PEXVM NPOrpaMMMpoBaHusi, Npu-
YUHOI KOTOPbIX 6bII0 CIMLWKOM MeJIEHHOE
HapacTaHVe HanpPsbKEHUs Ha BbiBoae 4.
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Jinsi aBTOHOMHOI0 NPOrPaMMMpPOBaHUSE
MWUKPOCXEMY BCTaBNISIOT B naHens XS3.
MNpepnoutuTenbHee — € LAHIOBBIMW KOH-
TakTamu, ewle Nyylle — C HyJieBbiM yCWin-
em ycraHoBku (ZIF — zero insertion force).
Jns BHYTPUCXEMHOIO NporpaMmyposa-
HWUS CNYXUT po3eTka XS2, pasmelleHHas
Ha MHOronpoBOAHOM MJIOCKOM LUinelide
AJIMHOM He Gonee 0,25 m. Ee CouneHsior
C 3apaHee npeflyCMOTPEHHOW Ha nnare
C NogfexXaLmM NPorpaMMnpoBaHUIO MUK-
POKOHTPOJIIEPOM LITLIDEBOV KONOAKOM,
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COEAVHEHHOM C ero BbIBOAaMu NO CXeme,
n306paxeHHol Ha puc. 3.

BbiBogbl 6—8 Ha Bpemsi nporpaMmMmmpo-
BaHUS OTKJIIONAKOT OT "WTaTHbiX” Lenewn,
cHMMas nepembivkn S1—S3. OpHako BO
MHOMUX CAyvasx (ECNK LEN BbICOKOOMHbI,
reHepvipyemeie nporpamma-
TOPOM, 418 HUX 6€30NacHbl) B CbEMHbIX Ne-
pembiNKax HeT Heobxopumoctn. Octanb-
Hble BbIBOABI MUKPOKOHTpOMnepa B Mpo-
rpaMMUPOBaHNI HE YHaCTBYIOT U OCTaKoTCSH
NoAKMOHEHHBIMY COrNAaCHO CXEME YCTPOIA-
crBa. Mo 3aBeplueHUN ONepaumn BbIXOAb
mumkpocxemst DD1 (cm. puc. 1) nepexoasT
B BbICOKOVMNEAaHCHOE COCTORHUE, TaK 4TO
npoeepsiTb  OYHKLMOHNPOBaHWE 3anpo-
rpamMmMMpPOBaHHOro Npubopa MOXHO, He OT-
KIIoYas OT Hero NporpamMmarop.

Heobxoaymo nmMeTb B Buay, HTO Npu
VHYLMann3awuym onepaumoHHON CUCTEMBI
KOMMbIOTEpa, C KOTOpbIM paboTtaeT npo-
rpamMmarop, Ha Beixoaax nuHuii LPT-nopTta
MOryT NMOSIBAISTLCA HeXenartesibHble A8
nporpaMmmnpyemMoro MUKpOKOHTpOsnepa
co4eTaHns YpoBHe HanpsxxeHus. MHoraa
3TO NPUBOAUT K UCKaXEHWIO 3anUCaHHOW
B HeM Nporpammet. [o3ToMy NpK BKJTIOYE-
HUM UKW Nepe3anycke KOMNbIOTeEpa Npo-
rpamMmarop OT Hero nydtle oTCoeaVHUTb.
MOXHO Takxe NpeaycMoTpeTb B LEenu
+12 B nporpaMmmaropa BblKalO4arenb
M paamblkaTb ero Ha Bpems Nepesanycka.

HekoTopble 3k3emMnApbl MUKPOKOHT-
ponnepoB KP1878BE1, oco6eHHO paHHWX
BLINYCKOB, CTPanaloT MOBbiLLEHHbIM_TO-
KOM, noTpebnsiemeiMm No BoiBoAy 4 (RST).
B peaynsTare HanpshXeHne Ha 3TOM BbiBO-
e NpWY yKazaHHbIX Ha CXemax HoOMUHanax
peanctopoB R15 (cm. puc. 1) n R1, R2
(puc. 3) He pocturaer HeobxoaMMOro
YPOBHSI. 3anporpaMMnpoBaTh Takme MUK-
POKOHTPOMNEpPLl YAaBanocb, YMEHbLLUVB
HOMUHANLI pe3ncTopor R1 1 R2 no 1 kOm
1 3ameHmB pe3ancTtop R15 nepemblukoii.

JIUTEPATYPA

1. BocbMvipaspaaHblii RISC MWKpOKOHTPOS-
nep KP1878BE1. — <http://www.angstrem.ru/
product/risc.htm>.

2. boromosioB [l. HactotoMep Ha MUKPO-
KoHTpormepe. — Paavo, 2000, Ne 10, c. 4—6.

3. CemeHor B. CoBpeMEHHLIV TIOHED CBOU-
MU pykamu. — M.: Conon-P, 2001.

4. BupiokoB C. MNpeobpazosateny Lanps-
XeHusi Ha Mukpocxeme KP1156EY5. — Paavo,
2001, Ne 11, c. 38, 39, 42.

5. DC-DC «kowBeptep KP1156EY5. —
<http://www.sitsemi.ru/kat/1156euS.pdf>.

Penaxtop — A. Lonarwit, rpagwka — A. Honruit

ABTOMAaTMYECKOE NepekKkniyeHne NnuTaHua

C. TOJIKAYEB, r. Caparos

HekoTopble 3N1EKTPOHHLIE YCTPOWCTBA,
HanpUMep, 3/EKTPOHHLIE Yachl, TanMmepb!
M T. A., TPeBYIOT HENPEPLIBHOO MUTaHWUS.
Ecnn onm paboraloT oT ceTeBbiX GNOKOB,
HeobxoarMO NPeaycMOTPETL pe3epBHOE
nuTaHve (raibBaHN4Yeckne 3N1eMeHTbi nn
aKKYMYSIATOpPbI), KOTOpOE 3anercTBYIOT
npu NponagaHun HanpsXeHus B CeTU.
Mpegnaraww BapuaHT NoAo6GHOro ysane
(cM. cxemy), NO3BOMAIOLEro Nepeknio-
4aTb HArPyaKy CO LUTAaTHOro Ha pe3epBHOE
nUTaHve B crydae BO3HWKHOBEHUA nepe-
60€eB B 3neKkTpocHabxeHnn.
—————————— +

K nctouHmky
peaepBHOro
nuTaHuA
K1.1 K21
+ -
K 6rioky K1
nuTanun (9 B) R168 Elj
— — K2
[—
+ Harpyaka

Mepeknoyatens cobpaH Ha repkoHo-
Bbix pene K1 n K2. Korpa HanpsxeHue
B CeTU NPUCYTCTBYeET, pene cpabaTbiBalot

b

o

nifm;-s,«

1 Harpy3aka 6ypeT nMTartbes OT LUTaTHOro
ceteBoro 6noka nutanus. Ecnu xe certe-
BOE HanpshxeHve nponager, pene nepe-
KIIOYAI0T CBOM KOHTaKTbl W HanpsbxeHue
Ha Harpysky NOCTYNUT OT PE3EPBHOO 1C-
TOYHMKA MUTaHNA.

Peauctop R1 orpaHuumBaeT TOK, Npo-
TeKaLmii Yepea c6moTkm pene. Ero co-
NPOTUBNEHNE N MOLLIHOCTb PacCHUTHIBAIOT
nexons 3 HanpsixkeHns nuTaHus Up,,, Ha-
npsixenns cpabateiBaHns pene Ugps U CO-
npotueneHns o6moTkn pene R, (nnm Toka
cpabatuiBaHns pesne lopas):
R1<(Unm_Ucpaﬁ)XRO/ 2Ucpaﬁ_(Unm Ucpaﬁ)/ 2'0 N

PR1>(Unm cpaG)
B Hatlem cnyvae I'IpMMeHeHbI repKoHo-
Boie pene P3C55A  vcnonHeHus

PC4.569.600-02 ¢ HanpsxeHnem cpaba-
THiBaHusa 3,75 B u conpoTtueneHvem o6-
moTkM 95+14,2 Om. Ans Gonee MOLLHOM
Harpysky MOXHO MCMNONbL30BaTh Apyrue
repKOHOBbLIE MW 3N1EKTPOMErHUTHEIE pe-
1€, KOHTaKTbl KOTOPbIX PACCYUTaHbI Ha He-
obxoauMBI TOK, noaobpas Npy 3TOM CO-
NPOTHBAEHNE TOKOOMPaHNHMBAIOLLIErO pe-
anctopa R1. COOTBETCTBEHHO, CETEBON
6510k NMUTaHUA aonxeH obecneyvBartb He-
06x0AMMLIN TOK Harpysku n cpabartbisa-
Hus pere.

Penaktop — B. YyaHos, rpaguka — B. Yyaros
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Perynupoaauue MOLLHOCTM
HU3KOBOJIbTHO HaArpy3Ku

A. TYPYUHCKWH, r. Mocksa

Hepenko BO3HMKaeT HeobGxO0AMMOCTb
perynMpoBaHns MOLLIHOCTY (HEiCTBYIOLLEro
3HaYEH HANPSHXKEHVIA) H3KOBOJBTHOW Ha-
rpyaky, NUTaLercsa ot 066IMHON 3NEKTPO-
CETU Hepes NOHVKALUMIA TpaHchopmaTop.
Mpumepamn Tako Harpysku ABASIOTCA
KOMNMEKTOPHbIE 3neKTpoasurarenn nocTo-
SIHHOIO TOKA, HW3KOBOJIETHLIE NAANBHUKY,
namMnbl HaKanVBaHWsA U T. A.

KonnektopHble 3n1eKTpo-
[Buraresin NOCTOAHHOMO TOKa
HaLNW camoe LUMpOoKoe pac-
npocTpaHeHne B 6biTy. MUHK-
anopHble ABUratenn npume-
HAIOTCA U B pagvonioburens-
CKOW NPakTukKe, Ha NX OCHOBE,
Hanpumep, UaroTaBnmMBealoT Manorabapur-
Hble 3nekTpoapeny. Yawe Bcero nopo6-
Hble YCTPOMCTBa MUTAIOT OT CETU NepeMeH-
HOro TOKa Yepe3 NOHKaoLWLIA TpaHchop-
Martop U BINPSMUTESL (CM. CXeMmy).

Ha npakTike 3a4acTyto BO3HVKAeT HeoO-
XOOMMOCTb YNPaB/eHVst 4acToTor BpaLle-
HUS BaUla aevrarens. TpaayuvoHHbIe Cnoco-
661 3MEHEHWSI HANPSDKEHVIA NUTaHUSA € NO-
MOLLILIO perynmpyembix ctabnnmaatopos no-
CTOSIHHOIO TOKa, TUPUCTOPHLIX MW CUMKNC-
TOPHbIX PErynaTopoB U APYrnX YCTPOWCTB,
KOTOpble BKIKHAIOTCH MEXy BhinpsmuTe-
fieM 1 gBuratenem, HaxoasT Becba orpa-
HU4YEHHOE NPUMEHeHMe, NOCKOMNbKY Y3es
YNpPaBneHns OKa3LIBAETCH 3HAYNTESIbHO
CnoxHee, Yem coBCTBEHHO y3es NUTaHWSA.

BmecTte c Tem CylLecTBYeT O4eHb Npo-
cToi cnocob petueHus aTol 3agaqn. Cyts
ero 3akJlio4aeTcs B TOM, YTO CETEBOW
TpaHchopMaTop NOAKIIIOHaOT K CETU Ye-
pe3 CUMMNCTOPHEI PErynsitop MOLLHOCTU.

~220B

T1 vD1 KO1056

CrieayeT NOAYEPKHYTb, 4TO HYXEH MMEHHO
CYMUCTOPHBIM (Mnu ABYNONYNepUoaHLIA
TUPWCTOPHbIA) PErynaTop, N HW B KOEM Crly-
4ae Hesb3s UCMOoJL30BaTh OAHOMNOyNepy-
OfHbI TUPUCTOPHLIN — B 3TOM Chny4ae,
cKkopee BCEro, Cropsit TpaHcdopmarop
1 cam TUPUCTOPRHbLIN perynaTop. Mockosb-
Ky TOK B NepBy4HO 06MOTKe TpaHcdop-
maropa npvmMepHo B K (ko3d-
buumeHT TpaHcdopmaLimmn) pas
MeHbLUE TOKa BO BTOPUHHOW,
noTepy MOLUHOCTU B CAMOM pe-
rynsitope HeBBAMKN WU "0Obiu-

VD2 K1056

HBIA" perynsTop ¢ A0NyCTUMBIM
Tokom 0,5...1 A MOXHO UCMOSb-
30BaTh ONA ynpaeneHvs no-
BOJILHO MOLLHBIMUY ABUraTeIgiMU.
Mockonbky HarpyXxeHHbiin TpaHcdopma-
TOp npeacTaBnser cobon NoHYTN YMCTO aK-
TUBHOE COMNpPOTVBeHne, pabota cUMMCTOR-
HOMO PerynaTopa Ha Takylo HarpysKy oco-
6eHHocTel He nveeT. [ins perynupoBaHus
HaCcTOTLl BPALLEHNS KOJUIEKTOPHOrO 3/1eKT-
popeurarens OMP-12-1-27 astop npviMe-
Hwn cetesol TpaHcdopmatop TH39 v muHn-
aTIOPHbI CUMUCTOPHBIA PErynAaTop Hanps-
xeHus ("Paguno”, 2000, Ne 6, c. 43). Hagex-
HOe ynpasneHue ABUrarenem c NoMOLLLIO
CUMIWCTOPHOro perynatopa obecneuvsa-
FIOCb 1 NPU OAHONOYNEPUOIHOM BbINPAM-
neHm (OTKIIIOHEHUW OQHOMO M3 OUOAOB).
AHanornyHseIM 06pPasoM MOXHO ynpas-
NATb N APYroil HU3KOBONLTHOW Harpys-
KO — NasfbHYKamK, namnamn Hakanvea-
HUWA U T. A. Y3en NUTaHus npn 3Tom ynpo-
LLAETCS, NOCKONBKY BbINPSMUTE b CTaHO-
BUTCS HEHYXHEIM.

B Yyaros, rpaguka — B. YynHos
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Perynupyembii ctTabunnusartop
Hanps)XeHUd ¢ orpaHu4YeHuem

no TOKYy
A. AHTOLLIUH, r. Pa3aHb

B npennaraemori BHUMaHMIO YuTaTesieli crarbe onucaH perynmpy-
eMbiii UMNYJIbCHBINA CTabnnn3aTrop HanpsXeHus ¢ orpaHnyeHnem no
TOKY. YCTPOHCTBO NO3BOAAET He TOJIbKO NUTaTh Pa3MyHylo annapa-
TYpy cTabunbHbiM HanpshkeHwem or 2 o 25 B, HO u 3apsaxare pas-
JINYHbBIE aKKyMYHSTOPbI CTabunbHbiM TOKOM [0 5 A.

nuckiBaeMsiit 610K NUTaHKUs MO3BO-
nAeT perynuvposarte ctabunuaupo-
BaHHOE BLIXOAHOE HarNpsiXeHue U Mak-
cuManeHLIR TOK B Harpyske. Ero MoxHo
MCMONL30BaTh KakK AN NUTaHUS u Hana-

C1—C3 2200 mk % 50 B

TenbHbIX M3MeHeHwuit ycTpoiicTea. Hanpu-
Mep, ecnn HeobXoaMMo nonyymTs Gonb-
wuit BuIXOAHOW TOK, cCneayeT NocrasuTb
narunk Toka — peauctop R14 6onblueit
MOLLIHOCTH, @ TakXe YyBeIn4YuTb COonpo-
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Puc. 1

XUBaHUs paguoannapatypsi, Tak u Ans
3apaaKky pas’nuUyHbiX akKKyMyNsTOpPOB.
YcTpoitcteo paboTaeT B ABYX pexXumax:
B C/lyyae nuTaHus annapatypsl — Kak
cTabunuaartop HanpsXeHus C 3aLumMToM
OT neperpysok, a Npu 3apsaKe akKymy-
NISTOPOB — Kak cTabunmusaTop Toka C or-
paHuyeHreM No HanpsxeHuo. UCToUHUK
NUTaHWS NPOCT B UCNONL30BaHUMK,
He 6oUTCS Neperpy3okK 1 3aMbiKaHUs Bbl-
XoQa, UMeeT CBETOBYI0O MHAUMKALMIO pe-
xumMa pabotel u Boicokuii KMNpg. Cxema
ycTpoiicTBa nokasaHa Ha puc. 1.

OcHoBHbIE
TeXHUYeCKMe XapaKTepPUCTUKN
BrixogHoe Hanpsxenune, B ... ... 2...25
Tok Harpy3km, A . ... .......... 0...5

Takue napameTpsl, kak HecTtabune-
HOCTb, Nynscauvm 1 K, o MHOrom on-
pegensioTcs pexmumMomM paboTsl U No3To-
My He npuseaeHsl. o xenaHuio xapakre-
PUCTUKM MOXHO M3MEHUTb 6e3 3Hauu-

TMBNEeHne nepemeHHoro pesmuctopa RS.
Ins ymeHblueHus nynscaumii Lenecoob-
pa3sHo Ha BbIXOAE YCTaHOBUTL
LC-¢unbTp, ogHaKo 3TO NpuBeaeT K CH-
xeHuto KA.

Bnok nNuUTaHus coaepXuT creayolme
y3fibl: BHYTPEHHWI® cTtabunusarop "oTpn-
yatensHoro™ Hanpsxenus VT1VD1R1
¢ ¢unsrpom C4; BHYTpEHHUIA cTabunusa-
TOp  "NOMIOXUTENBHOMD™  HanpsiXeHust
VT2VD2R2 ¢ ¢unstpom C5; y3en orpaHu-
weHus Toka DA1.1R3—R7R10R14; ysen or-
paHuyeHus HanpsbkeHus DA1.2VD3R15—
R18; dopmMupoBsartens MMIyNbCOB
DD1.2DD1.3; wvHAUKATOpPbl COCTOKHUSR
DD1.1HL1R12 1 DD1.4HL2R13; koMMyTH-
pytowmit TpaHsmucTop VT3; KoHaeHCaTOps!
BxogHoro C1—C3, npomexytouHoro C7,
C8 v BbixoaHoro C6 punsTpos.

PaccmoTpum paboTy ycTpoiicTea
B pexume crabunusaummn HanpsaxeHus.
Mpu BkmoYeHUN Ha cTabunntpoHe VD3
NOSIBNRETCH HanNpsXeHue, 4acTb KOTO-
pOro ¢ Asuxka NepeMeHHOro pesncro-
pa R16 (koTopbiM perynupyloT BbiXxoA-

HOE HarnpsXeHue) NocTynaeT Ha UHBEpP-
Tupytowwmiz 8xon OY DA1.2. lNockonbky
KOMMyTUpYIowmii Tpansuctop VT3 3a-
KpbIT, KoHAeHcaTopsl C6—C8 pa3psxe-
Hbl WU HanpsxeHue Ha HEeWHBEepPTUPYIO-
wem Bxoge OY DA1.2, chHumaemoe
C ABUXKA NOACTPOEYHOro pe3ncTop?
R18, 6nusko k +U,,. Ha Beixoge OY no-
ABNAETCSH BLICOKUI YPOBEHb, YTO NPUBO-
OUT K BKJIIOYEHUIO n3nyvaioulero amoaa
ontpoxa U1.4. B pesynbrate OTKpPOETCs:
¢ororpaHaucTop ontpoHa U1.2 u He
HWXHEM MO CXeMe BXxoAe 3NeMeHTa
DD1.2 nosiBUTCS BLICOKWIA YpPOBEHb.
CneposaTtenbHO, Ha BbIXOAE 3/1IEMEHT2
DD1.3 — TakXe BbiCOKWiA YPOBEHb, KO-
TOPbIA OTKPOET KOMMYTUPYIOLLIWIA TpaH-
3uctop VT3.

Yepes pgpoccens L1 HaynHaer npoTe-
KaTb TOK HArpy3ku u 3apsaKu KOHAeHca-
Topos C6—C8. HanpsxeHne Ha KOHOEH-
caropax ¥ Ha NoACTPOEYHOM PEe3UCTOPE
R18 HauuHaeT ysenuumsaTtbcs. B Kakoii-
TO MOMEHT HanpsXeHue Ha HeHBepPTU-
pytowem sxoge OY DA1.2 ctaHeT MeHb-
e, 4em Ha uHeepTupylouwlem. Ha Boixo-
ne OY DA1.2 nosBuTCS HU3KUI yPOBEHB.
Usnyvaiowmii anog, U1.4 n poToTpaH3u-
ctop U1.2 onTpoHa 3akpoloTcs. Ha Hux-
HEM No cxeMe axope 3nemeHta DD1.2
u Ha Bxogax anemMeHta DD1.4 Bobicokuit
YPOBEHb CMEHUTCS HU3KuM. KommyTu-
pyowmii  TpaH3ncTop  3aKpoeTcH,
a BkmoymBLLMiics ceeToauon HL2 Gypet
CUrHaNM3MPoBaTbL O TOM, 4TO YCTPOICT-
BO paboTaer B pexume crabunusaumu
HanpsxeHus. o Mepe paspsaku Ha Ha-
rpy3Ky HanpsxeHne Ha KoHAaeHCaTopax
C6—C8 1, COOTBETCTBEHHO, Ha MOACT-
poeuHoM pe3uctope R18 6ynet ymeHb-
warbCs. U kak TONbKO HanpsxeHue Ha
HEWHBEPTUPYIOLLEM BXOAE CTaHeT 607b-
we, 4eM Ha UHBEepTUpYyIoLeM, npouecc
noBTOPUTCS.

HanpsixeHue ¢ parimka Toka — pesm-
ctopa R14 nocrtynaetr Ha Bxogsl QY
DA1.1. Kak TonbKo TOK Harpy3ku npessbl-
CUT YCTAaHOBNIEHHOE 3HaYeHWNE, Hanpske-
HUe Ha HeumHBepTupyowem exoae OV
DA1.1 cTaHeT MeHbLIE, YEM Ha UHBEPTU-
pylouleM. Ha ero Bbixofie NoABUTCH HU3-
KWl YPOBEHb, K BKIHOYEHHbLIN n3ny4yaio-
wwmit guog, onTpoHa U1.3 BbIKAIONUTCS.
®dororpaH3ucTop onTpoHa U1.1 3akpoeT-
csi. Ha BepxHeM No cxemMe Bxofe 3/1EMeH-
Ta DD1.2 u Ha Bxogax anemeHta DD1.1
BLICOKWIA YPOBEHb CMEHUTCH HU3KUM.
B pe3ynsrarte KOMMYTUPYIOWNi TpaH3ne-
TOP 3aKPOETCH, a BKJIOYMBLUMIACH CBETO-
avog, HL1 npocurHanuaupyet o pabote
6NnoKa NUTaHus B pexumMme ctabunmsaumm
Toka. Mo mepe paspsaxm KoHAeHCATopos
C7, C8 1ok yepes peaunctop R14 Gyaer
YMEHbILATLCS, YTO NpUBEAET K yBennye-
HUWIO HaNPSXeHUst HA HEMHBEPTUPYIOLLEM
sxoge QY DA1.1 u 3aTeM K OTKpbIBAHUIO
TpaHauctopa VT3. lpu noBTOpHOM yBe-
AMYEHMN TOKA Harpy3ku npouecc nosto-
purcs. Tok crabunusauun yctaHaBnusa-
10T NepemMeHHbIM pe3ncTopoM RS.

Boneiuas YacTh getaneit 6noka nura-
HWS CMOHTUPOBaHa Ha Nnare ns OHOCTO-
poHHe GONLIMPOBAHHOIO CTEKNIOTEKCTO-
nMTa, 4YepTeX KOTOPOW Moka3aH Ha
puc. 2. KOMMYyTUPYIOLWKIA TPaH3NCTOP
VT3 v anopg VD4 pa3mMeLLaroT Ha TensiooT-
Bofie paamepamu 60x80x7 MM .

YcTpoiicTBO MOXHO nuTaTe OT cerve-
BOro TpaHcgopmaTopa C AEVCTBYIOLLMM
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HanNpAXeHWEM Ha BTOPUMHON OGMOTKE
20...25 B, kOTOpPbI 0becne4ut Heobxo-
AnMBbIA TOK Harpy3akw. B aeTOpPCKOM Ba-
pUaHTEe B BLINPAMMUTENE MCNONB3I0BAH
aunopHbie coopku KO2271C.

Apoccens L1 varotasnmeanT Ha OC-
HOBe Marnumtonposopa B36. Obmortka
copepxwvT 20 BuTKOB NpoBoAaa N3B 1,35.
[OTOBYIO KarylwiKy 3anmMBaloT SNOKCUAHON
cmonon. Mpu cHopke MarHMTonpoBOAa
MEXAy YawkaMn yCTaHaBIMBAIOT Hemar-
HUTHYI0 Ipoknaaky 0,3...0,5 mm.

Ecnn HanpsxeHue NuUTaHus ycTpon-
CTBA 3HAYWTENLHO OTNMYAETCA OT yKa-
38HHOrO Ha CXEME, CNEOYET YHECTb, YTO
conpoTveneHue peanctopos R1 un R2
PaAcCHUTBLIBAIOT U3 ycnoewa obecneye-
HMA TOKa cTabwnauTpoHos VD1 w VD2
e npeaenax 3...10 mA. Npu cyecTeeH-
HOM yBEenMYEHUM NUTAKLWEN0 HanNpaxe-
HUA BO3IMOXHO 3HAYUTENBHOE BO3Pac-
TaHME MOLIHOCTM, PaccevBaemMoi Ha
TpaHaucTopax VT1 v VT2, — ux cneayeT
YCTaHOBUTB Ha TenncoTeoaw. Ecnm koH-
aeHcaTopy GUNbTPOB HE yoacTca pac-
NONOXuTk Ha nnaTe {(u3-3a Honbwnx ra-
GapuToB), ux uenecoobpasHo pasmec-
THTE OTOENBHO, YBENMYMB O0DLUYI0 eMm-

KOCTb KoHgeucatopoe C1—C3 po
10000—15000 wmkd, a xkoHpeHcaTopa
C6 — po 4700 mxd.

KonpeHcarop C7 — HWOOWEBbIA mnu
TaHTanoew (K52-9, K53-27) Ha HOMK-
HanbHOE HanpsAxeHue He menee 32 B.
TpaHnaucrop IRFZ44N ponyctvmo 3ame-
HKUTb Ha IRF540N, xots oH TpebyeT Bonee
WMHTEHCVBHOrO oxnaxaeHua. Ceevoamno-
ap HL1 n HL2 — nioBbie, o6ecneynBaio-
wpe Heobxooumylo nHaMkaLmio. XXena-
TeNbHO, YTOGH! OHW GbiM PA3HOro uBeTa.

HanaxueaHwe Gnoka NUTaHWA HaYW-
HAIOT NPU OTKSMOYEHHOM TPaH3UCTOpPE
VT3. CHauana nogalT HanpsxeHue Ha
BXOA, ¥ NPOBEPAIOT paboTy BHYYPEHHNX
cTabunmaatopos. HanpskeHue Ha KOH-
peHcarope C4 gomkHOo GuiTb B npegenax
15...16 B, a Ha koHgeHcatope C5 —
8...9 B. HeanauntesnbHbie OTKIIOHEHWS He
OKaXyT 3aMETHOr0 BamsiHua Ha paboty
yCTPOMCTBa., TpaHaucTopbl VT1 1 VT2
npy MOGOM PEXUME HE O0fKHEI CUSTBHO
HarpeBRaTLC.

floGsie aTOro HANAXKUBAIOT y3en orpa-
HUNEHKA TOKA. ﬂBM)KOK NepemMeHHoro pe-
aucTopa RS ycTaHaBnuealoT B nesog No
CXEME NONOXeHne, COOTBETCTBYIOLLES

MUHUMENLHOMY TOKY. 3aTem NoacTpoed-
HbiM pe3aucTopom R3 BHIPaBHMBAIOCT Ha-
npsxeHns Ha Bxopax OY DA1.1: cnepyeT
HaTn Takoe ROSIOXEHNE, NPY KOTOPOM
C HaYaNoOM MNOBOPOTA ABVXKA PE3UCTopa
R5 ceetoguoa HL1  BbikoYyancs,
a B KPANHEM SIGBOM 10 CXEME FIOMIOKEHNN
BrAouance. fpu Takoli HacTpoiike nepe-
MEHHBLIM Pe3ncTopoM RS MOXHO naMe-
HATb MaKCHMMAnbHbI BRIXOOHOW TOK OT O
no 5 A. Ecnv BCE Xe RonyunTb Maxkcu-
ManbHbiA TOK 5 A He ypacTen, cneayet
yBENMYMTE CONPOTUBNEHNE pPe3ucTopa
RS 1 NOBTOPUTL HANAXMBAHUE.

3areM NOOKAKYAIOT KOMMYTUPYIO-
wmin TpaHancTop VT3 1 HanaxwveaioT
y3es orpaHuMyeHuA HanpshkeHuws. [Bw-
WOK nepeMeHHoro peauncropa RS ycra-
HaBAMBAIOT B NOSIOXKEHHE, NPK KOTOPOM
ceerogmon HL1 BbikmiodeH. [BMXOK
noacTpoeyHoro peauctopa R18 ycra-
HaBAMBAIOT B BEPXHEE, @ ABMXOK nepe-
meHHoro pesnctopa R16 — B cpeanee
no cxeme NonOXeHWe, COOTBETCTBYIO-
wee nonoeuHe MaxKCManbHOro Hanpa-
xeHua. [oacTpOeYHBM PE3VCTOPOM
R18 yCTaHaBnMBalOT NOMOBUHY MAKCU-
MasbHOrO BLIXOAHONO HANPAXEHWA, KO-
Topoe aomkeH obecnedyusaTtb Os0K nK-
TaHuA. MNpn 3TOM K BbIXOQY HEOEX0aUMO
MOAKAIYUTE HATPY3KY, Hanpumep, pe-
ancTop conpoTueneHnem 100 Owm
U MOLLHOCTbIO 2 BT.

CriegyeT NOMHKTD, YTO MaKCUMABHOE
BLIXOAHOE HANMPMKEHUE HE JOMKHO Cusib-
HO OT/MYaTECA OT OeMCTBYIOLLETrO nepe-
MEHHOIO HARPSXEHUA Ha BTOPUYHON 06~
MOTKE CeTeBoro TpaHcopmaropa.

Mo OKOHYaHVWN HanaxXnBaHUA ueneco-
obpasHo npoBecTH KanuBpoeKy peanc-
Topoe RS u R16. [na 3T0r0 Npu BEKAIO-
YeHHOM GrI0Ke NUTaHM OBUXOK Pe3wnc-
Topa R16 HeobX0AVMO YCTAHOBWTL
B CpepHee, aBuXoK peauctopa RS —
B KpaiHee neBoe NONOXEHWE, NOOKIIO-
YUTb K BBIXO4Y @aMNEPMETP U NOOaTh Ha-
npsxenne nutaHun. fanee, nepemelyan
OBUWKOK peaucTopa RS, yBenwuuTe TOK
8 uenu Ao Kakoro-nubo 3HaYEHns, Ha-
npymep 1 A, 1 yCTaHOBUTb COOTBETCTBY-
OWYI0 PUCKY HANPOTUB CTPENKM Pyqkm
pesucTopa v T. A. 3arem, 3amMeHuB am-
nNepMeTp Ha BORBTMETP, OTKanwbpoBaThb
peaucTop R16. NpK HEKOTOPBbIX HABLIKAX,
HCNONbL3YA NONyYeHHbIE WKasnke ¥ mHau-
katopbt HL1 » HL2, MoxHo 6e3 namepu-~
TenbHBIX NPUOOPOB OOCTATOMHO TOMHO
yCTaHaBNWBaTb HANPAXeHWE U TOK Ha-
rpy3Kku, 3apagHbiii TOK aKKyMyNATOPOB
1 ONpepensiTb Ha HUX HANPAXEHNE, yCTa-
HaBMMBaTb NPEAENBHLIE PEXUMBI pabo-
Thi, OFPAHNYMBAR TOK 1 HANPSXXEHVE B 3a-
[AHHBIX UHTEpPBanax.

B a3aknioueHue Xorenoch Bu otme-
THTb, YTO MAKCUMASNbHOE HANPRXEHHE
CTOK—WUCTOK RNOREBOro Tpanachopa
IRFZ44N (VT3) — 55 B, makcvmasbHbiit
TOK CTOKa — 49 A, conpoTuBneHue oT-
xpuiToro kanana — 0,022 Om. Tak uTQ,
B NPUHUMNE, ¥ ONMCAHHOro Hnoka nvTa-
HUA WMEIOTCA BO3MOXHOCTU ANR "pas-
roHa”. Kpome TOro, AonosHuBE yCTpoOit-
CTBO RS-TpurrepoM, NnONyYUM aBTOMaT,
KOTOPHIN OTKIOYMTCA NPy BO3HUKHOBE-
HUKM Reperpyskn Mmbo No goCTmXEeHUN
HEOBX0AMMOTO HANPAXEeHWA, Koraa
610K MCRONB3YETCH KAK 3apsiaHoe YCT-
POIACTBO.

Pasaxtop — B. Wanos, rpatbwma — B. YYAH0B




( BO3BPAWASNCH K HAMEYATAHHOMY )

NMpeobOpa3oBarenb NOJIAPHOCTHU
Hanps)XXeHUs Ha nepekxsilyYaeMbIX

KOHAeHcaTopax

3. MYPA/LIXAHSIH, r. EpeBaH, ApMeHusi

B crarbe pacCMOTpeHb! CXEMHble aapmaHTbl npeobpasosarens
NONAPHOCTY HaNPSDKEHUS! HAa NepeKIioYaeMbIX KOHAeHcaTopax ¢ uc-
nosb3oBaHueM ABYX nepekmodareneii BMecTo YeToipex.

) "Paauno” onybnukoeaHa crates [11, e

‘MoQPOBHO pacckasaHo O rnpuHLUMnax
pabotbl aTuX npeobpasosareneii, nocTpo-
€HHBLIX Ha YeTbipex aHanoroBblX KOMMYTa-
Topax. HWxe rnokasaHsl BO3MOXHOCTU pea-
nmsaumm rnoaobHbIX npecbpasoBareneit Ha
ABYX MepexioHarensx.

MNpwHuMN paboTsl npeobpasoearensn Ha
[BYX 3NEKTPOHHBIX MEpEeKIoNaTeNsax rnonc-
HsaeT cxema Ha puc. 1. MNepexmoyarenamm
S1 1 82 ynpaBnAoT OBa MPoTUBOdAa3HLIX
curHana. Korga 3aMKHyTel "KOHTaKTbl™ re-
pexmoqarens S1 (M pasoMkHyTbl §2), KOH-
neHcatop C1 3apsxaerca OT MCTO4YHMKA
nMTaHmn Yepe3 amoa VD2 noyTn A0 yPOBHA
U, (mageHvem HarpsokeHun U, Ha OT-
KpbIToM avoae VD2 npeHebperaem).

1 T"jnum
1
§IU S
= UL - + UBbIX
Sz
01 5
vi2
B T —-(I014.
vD1 €2 7 ~
Usix
Puc. 1

3arem, Korga "KOHTaKTbl™ rnepeksoda-
Tena S1 pasmbIkaloTcs, a S2 3aMbIKaloTcs,
koHpeHcartop C1 okasbiBaeTcA MOAKIO-
YeHHbIM K koHaeHcaTtopy C2 yepes avon
VD1. Bcneacteve 3TOro npoucxoout ero
paspsiaka Ha koHaeHcatop C2. Hanpske-
HWe Ha koHaeHcaTope C2 ysennynTcsa L0

U, -Cl

nuT

c1+c2’

a MoCNe HECKOMNBEKMX MepeksioyeHnii [no-
CTUrHET VCTAHOBMBLUEIOCA  3Ha4YeHuA
| U] = Uner = 2Up, €CAM nipeHebpeyb
3Ha4YEeHVEM COMNPOTUBNEHWS I, MOCNeA0Ba-
TenLHOM ueny paspaoku. Takum obpasom,
BLIXOHOE HArPsXeHNE MMHYCOBOTO 1eqa
npeobpaszosarenn 6yneT scerna MeHblue,
4YeMm rNCcoBOro.

MpakTMyeckan cxema nepekmoHaTens
riokasaHa Ha puc. 2. MNpeobpasosaress Co-
6paH Ha [OByX aHanOroBblX KOMMYTaTopax
DA1.1, DA1.2. NpotreodasHbie ynpasnsio-
LLMe CUrHanbl oCTyrnaloT Ha Bxoasl DE kom-
MyTaTopoB. Mpy 3aMKHYTOM KOMMyTaTope
DA1.1 4yepe3 avon VD1 3apaxaeTca KOH-
neHcarop C1, KOTOpLIA 3aTem rocsie pas-
MblkaHua kommyTaropa DA1.1 1 3ambikaHUn
DA1.2 paspsixaerca yepez avoa VD2 Ha

koHpeHcarop C2 1 T. 4. Harpy3o4Has xapak-
TepUCTVKa rpeobpasoBaTens B PaBHbIX YC-
NIOBUSIX MOMTU TAKas! Xe, KaK y npoToTuna.

Cnefgyer OTMETUTb, HTO AR obecreqe-
HUA XECTKOW HArpy304HOM XapakTepucTu-
KU eMKoCTb koHaeHcaTopos C1 n C2 Hapo
BLIBMpaTL OnpeaeneHHsIM obpasom. [leno
B TOM, 4TO MWUHYCOBOE rU1e40 Harpyskw rnu-
TaeTCA TOKOM Paspaaku KoHaBHcaTopa C2.
B yCTaHOBMBLUEMCA PEXWME Ha 3Tanax,
korga kommyTtaTop DA1.2 pa3oMkHYT U HET
MOCTYNNIEHMA 3HEepruM Ha koHaeHcatop C2,
yMeHbLUeHVEe HampsKeHWA —Ue,,, HE LOMDKHO
BbIXOOWTb 3a Npeaenbl AOTMYCTUMOIA 018 Ha-
rPy3KV aMrIMTyabl NepemeHHon CocTaBns-
[oLLelt HarnpskeHns (ynscaummn AU oBbMHO
He 6onee 1...2 % OT Uy,,).
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CnepoBarenbHO, Mpy CKBEXKHOCTU yNpaB-
NIAIOLLMX CUTHAMOB, PaBHOIA 2, K HacToTe rne-
pexnmoueHnn f 3HaYeHne eMKOCTU KOHAEHCa-
Topa C2 DONKHO YOOBNETBOPSiTb YCNOBUIO

c2> L .
2f-AU
3HayeHre xe eMKOCTU KoHzeHcaropa Cl
[LOMKHO BLITb TakUM, 4TOOLI HA aTarne 3aMK-
HYTOro COCTOAHMA kKommyTaTtopa DA1.2 He
TONLKO obecriednTb Tpebyemblih TOK Ha-
Py3kM C OOHOBPEMEHHBIM TOBLILLEHVEM
Hanpskerns | -Us,x| Ha AU, yTpaqeHHyio 3a
BpeMA NpeablayLLero 3rana, Ho U KOMIeH-
CYPOBaTh TaKKe MoTepy HarpskeHus Ha
OTKpLITLIX p-n nepexogax avopos VD1
N VD2 1 aKTMBHOM COTIPOTUENIEHWM I, TO-
cnenoBarTenbHOM Lenn 3apanky KoHaeHca-
Topa C2.

OuyeBUOHO, HTO EMKOCTb KOHAEHcaTopa
C1 pomkHa 6biTb 6onblue EMKOCTU KOHOEH-
caropa C2. Tak kak OTHOCUTENBHAA 00NN
rorepb Ha anopax VD1, VD2 1 nocneaoea-
TeNbHOM COMPOTMBAEHUM I, Tem Gonblue,
4YeM MEHbLLIE BLIXOOHOE WIW nvTaloLLee Ha-
npsXKeHne, TO Ha MPakTUKe eMKOCTb KOH-
percaropa C1 xenateneHO BbiGuparb He
meHee 4eM B 2 1 1,3 pa3a 60/bLUe eMKOCTU

koHpeHcaTopa C2 npu HanpsokeHnn U,
paBHOM 5 1 15 B cOOTBETCTBEHHO.

Haunnyuiumm o6pasom ana npeobpaso-
Barens noponayT MasOMOLLHbIE HU3KO-
BONLTHHIE Avonbl LLoTkn, ocobeHHo mnpu
manbix 3HaveHusx U, 31O cripaBeiiMBO
W 0 ppyryX pasHOBMAHOCTEl rpeobpaso-
Batens, PRCCMOTPEHHbIX HXKE.

Cnepyer Takke y4eCTb, 4TO Tipu
Un+ > 5...6 B BO3HMKAET OMNacHOCTb fepe-
rpy30K 10 TOKY Yepe3 KOMMyTaTopbl B ca-
MOM Hauare ryckoBoro rpouecca. [insa oc-
nabneHvna neperpy3ok Cneayer BKIOHYUTb
riocnenoeaTensHo ¢ KoHpeHcatopom C1
[OMONHUTESbHBI  TOKOOrPaHWHMBAIOLLIA
peanctop R1 (Ha puc. 2 nokasaH LUTPUXO-
BOI NMnHMelt). Hanpumep, npy Uy, = 15 B,

[OMyCTUMOM TOKE 4epe3 KomMMmyTtaTop -

20 MA 1 COMPOTUBNEHUN S8MKHYTOIO KOM-
myTaropa 100 Om HomuHan pesncTopa R1
Haxooutcs B npenenax 300...400 Owm.
B aTOM Ccaly4ae criesyeT yBennuuTb EMKOCTb
KoHpeHcatopa C1 no sHaqenus 1,5C2.

B0O3MOXHOCTU MpeobpasoBarTens 1o 10-
KY MOXHO CYLUECTBEHHO Y/yqlUUTb, €Ciiu
B KayecTse nepeknoqareneit S1 n 82 ve-
NONb30BaTh ABA KOMMIEMEHTAPHbBIX TPaH-
31CTOPa, BKIIOYEHHBIX B ABYTaKTHYIO CTy-
rneHb (puc. 3). 30BCb 3HaYeHWe I, O4YeHb
Mano W MOTEPAMM HA HEM MOXHO rpeHe-
6peyb, a OOMYCTUMBIA TOK TPaH3UCTOPOB
3HaunTensHo Gonblue, Yem y aHasnoroBbiX
KOMMYTaTOPOB.

TpaHsucTopsl 3T10ro npeobpasosarens
YpaBnsioTca OfHUM OBLLMM CUrHANOM
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B npotuBodase. Ecnn reHeparop 3aroro
cvriana cobpaH Ha mukpocxemax TTJ1 unm
KMOI, TOKOBble BO3MOXXHOCTU TPaH3UCTO-
pa VT1 He MOryT 6bITb UCMONBL30BaHDI 101~
HOCTBIO BCAEACTBUAE TOr0, HTO IOMYCTUMbIit
BbIXO/IHOIA TOK BLICOKOIO YPOBHSA 3TUX MUK~
pocxeM (BuITEKAIOLLMIA), KaK MpaBuno, Cy-
LLECTBEHHO MEHbLUE TOKa HMU3KOro YpPOBHSA
{BTEKAIOWLErD).

OpHako noaobHbIF HeJoCTaToK NErko
yCTpaHUTb, NMpUMeHVB oba TpaHaucTopa
CTPYKTYpbl p-n-p, @ ux 6a3oBylo Lerb M-
TaTb ABYMSA YNPaBAAIOWMMI UMITYbCHEIMW
NOCNeA0BaTENBHOCTSAMM, CABUHYTHIMWA 110
¢ase Ha 180 rpag. B aTom cnyyae rotpeby-
10TCA AgBa 6a30BbIX TOKOOrpaHWYMBAaIOLLMX
pesncTopa OAMHAKOBOIO COMPOTUBIEHUS.

HomuHan 31X pe3vcTopoB onpeaensaioT
C y4eToM HanpskeHU Uy, MakCUManbHO
AOMyCTUMOTO TOKa KONEKTOPA (lkmax) W CTA-
Tuyeckoro ko3gpodurumeHTa rnepeaaqn Toka
6a3bl hyya. MpyuemM 419 cxembl Ha pyUc. 3 Ha-
DO NOMONHUTESTBHO YHECTb 3HaYeHue nory-
CTUMOro BbITEKAIOLWErO TOKa reHeparopa
yrpaenaiowero curHana. MNpaeBuneHo Bbl-
GpaHHbIi HOMUHAN 6a30BbLIX PE3VCTOPOB
MCK/IOMAET BO3MOXHOCTb MOABNEHNA TOKO-
BOV reperpyakn TpaH3McTopoB (0COBEeHHO
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PAOUOJIIOBUTENIO-KOHCTPYKTOPY

Ten. 207-88-18
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NpY Nycke), a TakKe reHeparopa ynpaesisiio-
LLEro curHana (Bo Bcex pexvmax).

B aTom cocTomT SOCTOMHCTEO NpeoBpa-
30Barenell Ha TPaH3UCTopax No CpasBHe-
HUIO C COBPaHHBIMW HA aHANOTOBLIX KOMMY-
Taropax (cMm. puc. 2), roe sawmra oT nepe-
rpy30K NO TOKY AOCTUraeTcs yxyallieHuem
Harpy304HOA XapakTepuCTUKM BEBEOEHNEM
TOKOOrpaHM4MBaloLLero pesmctopa R1.

Tenepb, koraa orpaHuydeH TOK Yepes oba
P-N-p TPaH3UCTOPa, MOXHO NPWU onpeaene-
HAM MaKCYMAaSbHO AOMYyCTMMOrO TOKa Ha-
TPY3K1 Iy max ONEPUPOBATH YK€ MaKCUMa b~
HBIM TOKOM HYepes yka3aHHbIe TPaH3nCTOpLE:

| <0,4I

Hmax =

K max _ h213 min

213 max
Kpome Toro, 6narofapss BO3MOXHOCTH pa-
60TH NepeknHaTENbHLX TPaH3UCTOPOB
B PEXMME HACHILLIEHUS], MOXHO NpexHetpeyb
NOTEPSMKN PAsPAOHON LUENM 1 BHPasUTb
BbIXOAHOE HanpsXeHne 6onee TOYHLIM CO-
orHoweHneMm: | —Ug] = Unr — 2Upp 0

Bo3moxHOCTV No TOKY Npeobpa3osarte-
R Ha KOMIMNIEMEHTAPHLIX TPaH3McTopax
(pyc. 3) MOXHO CYLLECTBEHHO NOBLICUTD,
€C/IM B Ka4eCTBE reHeparopa ynpaeBnsio-
WUX UMNYSTbCOBE MCNOMNB30BaThL aHANOro-
BbliA TaiiMep KP1006BW 1 no oaHoi n3 cxem
& [2]. MOXHO TaKoke yemnuts NO TOKY ynpae-
JNAOLWMIA CUTHAN 3MUTTEPHLIM NOBTOPUTE-
neM Ha TpaHsucTope n-p-n. Toraa Harpy-
304HARA XapakTeprCTUKa 3T0ro npeobpaso-
BaTens 6yaer Takoii Xxe, Kak y COOpaHHOro
Ha p-N-p TPaH31CTOpax.

Hanbonee vHTEepeceH, N0 MOeMy MHe-
HUIO, BAPMAHT NOCTPOEHUS Ha TaliMepe
KP1006B11 npeo6pasosatens (puc. 4),
KOTOPLIA BLINOAHAET ByHKLMM 060MX Nnepe-
Kmodareneid. TaiiMep BKIIIONEH NO CXeme
Tpurrepa Lmutta [2]. OouH 13 BbIXOOOB
TaliMepa — BbIBOZ, 3 — A0NycKaeT BTeKaro-
LWMiA 1 BbITEKaOWMA TOK 40 100 MA (B UM-
nynsce — 200 MA). [ins ynpaBneHvs Talime-
pom TpebyeTcs oaHa NocneaoBaTeNbHOCTb
ManNOMOLLHBIX UMMNYNbLCOB, NOA3BaeMasi Ha
obbeauHeHHLe BxoaB R 1 S; ToKoOrpaHu-
YUTESNBLHOIO PE3NCTOPa He TPebyeTcs.

Bnaronaps BeegeHviO B NpeoGpasoea-
TeNb NOSAPHOCTU ABYX ANOL0B NOSIBSIETCH
BO3MOXHOCTb NOCTPOUTL eLle 6onee Npo-
CTO Npeobpas3oBaTent — BCEro Ha O4HOM
TpaHsucTope (puc. 5). Mpototnom 3aeck
CYXWUT y3en no cxeme Ha puc. 1, rae nepe-
Knovatens S1 3amMeHeH pesuctopoMm R1,
a 82 — TpaHaucTopom VT1.

Korza TpaH3ncTop 3akphit, 4epes pesu-
ctop R1 v amop VD1 3apsikaeTcs KOHAEH-
catop C1, a kak TONbKO TPAH3UCTOP OTKPhLI-
BaeTcs, 3TOT KOHAEHCATOp pas3psXaercs
yepes anoa VD2 Ha koHgeHcaTtop C2.

Bcnepcrene NpocToThl O4EHL CKPOMHB
1 €r0 TOKOBbIE BO3MOXHOCTU N3-32 HU3KO-
ro KA. Mpwn oTkpbitoMm TpaHsucTope VT1
Hapsfly C TOKOM paspsigkM KOHAeHcaTopa
C1 npotekaet 1aKkke 6eCNONesHbIA TOK OT
UCTOMHMKA nNuTaHus, pasHbil Ug,./R1
Y 3HAYUTENBLHO GOMNBLLLINIA, HEM TOK HArpy3-
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k1. OpHako, ecnu KN, He BXOOWT B Y1CNO

KPUTUYHBIX PakTOPOE, 3TOT Npeobpasosa- .
TeNb MOXET HAWTW NpUMEHeHUe B Mano- ||

MOLLHBIX HNOKaxX NUTAHMSA C BLIXOAHBIM TO-

KOM [10 HECKONBKUX MUINaMnep.
Heckonbko cnoB — 06 oNTMManLHON pa-

604eil HacTOTe PacCcMOTPEHHLIX Npeobpa-

30Bateneil NoNsApHoOCTU. U3 BhiLlenpuee- |

[eHHOA GopMynb! Anst emkocn C2 cnepy-
€T, 4To 6onbleit YacToTe COOTBETCTBYET
MEHbLLIAA €eMKOCTb, HeobGxoaumas ans
obecneyveHrss TpebyeMOro BbIXOAHOIO TO-
ka. MpegenbHas YacToTa 34ech B 6osbLLeit
CTENeHn onpeaesnieHa YacTOTHLIMU Xapak-
TepucTkamy 3NeMEHTOR, B NEPBYIO Ove-
peab KOHAEHCATOPOB U NepeksiioHaTenei.
OnTyManbHOM AN YCTPOICTB NO cxeMe
Ha puc. 3 n 4, roe, UCX0ASA U3 BO3MOXHOCTEN
NOJTY4EHNUA OTHOCUTENBHO GOMbLIMX 3HaYe-
HUIA TOKA HArpy3ky, MOXHO NPUMEHSITb OK-
CUAHBIE KORLAEHCATOpPbL!, C/IefyeT CYMTarb
yacTory B npeaenax 10...20 kMu. A B MeHee
MOLLHBIX NpeoBpa3oBaTensix ¢ Nepekioya-
TENeM Ha aHaNoroBbIX KOMMYTATOpaXx Yac-
TOTY AOMYCTUMO NOBBLICUTL NPAKTUHECKM [10

100 klu nNpy ucnonb3oBaHUM MUHMATIOP- |

HbIX BbICOKO4ACTOTHBLIX KOHOEHCATOPOB.
BepxHss rpanvua 4acToTk! Npeobpaso-
Batesiell C NepeKIioHaTeneM Ha ABYX TpaH-
31CTOpax orpaHryeHa TaKkke TeM 06CTos-
TeNLCTBOM, YTO M3-3a PasHOCTU 3HAYEHMIN
BPEMEHU X BKIIIOHEHVS 1 BLIKJTIOHEHUS He-
136eXHO NOSIBNNETCA CKBO3HOI TOK, AinHa-
MUYECKME NOTEPU OT KOTOPOrO pPe3ko BO3-
pacTaloT C yBenmyeHremM Hactorsl. MNo3aro-
MY YMEHbLLIEHNE €MKOCTN KOHAEHCATOPOR
C1 1 C2 ¢ noBbilLiEHWEM YaCTOTH 1 Nepe-
XOJ, HA HEOKCUAHBLIE KOHAEHCATOPbI HE BCe-
rAa garT NoONOXUTENLHLIN 3¢ gekT.
OpHako OCHOBHBIM NPENSATCTBUEM Ha
MYTU NOBLILLEHNA TOKOBLIX BO3MOXHOCTEN
A0 HOMWHANBLHOIO 3Ha4YeHVs TOKa npuMe-
HEHHBIX NepeKnoYaTeneli ABNAETCH, KOHEY-
HO, NocrneaoBaTensHoe CONPOTUBIEHUE I,
uenei sapsiaku v paspsaky. Monaraio, 4to
13-3a HEr0 N NPOMCXOOUT PE3KUIA CNag Bhi-
XOAHOIO HanpsxeHuss Npeobpasosarteneii

Ha aHaNoroBLIX KOMMYTaTOpax (Tem Gonee |

C HeTbIpbMS KOMMYTaTopamMu, Kak B [1]) npu
3HaYeHVsX TOKa, CYLECTBEHHO MEHbLLINX,
YeM AonNycKaloT caMu nepekiioyareni.

B 3arom oTHOweHvM npeobpasosarenu
Ha CxemMe Ha puc. 3 U 4 BbIrOHO OTMMHAIOT-
CH NOYTW B JECHATL Pa3 MEHbLLLMM CONPo-
TUBNEHUEM I},

B saknmoueHve 3aMetum, 4TO B CNy4asix,
Korga CkBaxHOCTb Q ynpaeBnsiowmx vM-
nynLCoB 60sbllie ABYX, pac4eTHOE 3Hauye-
Hue eMKocTu koHaeHcatopos C1 n C2 cne-
LyeT yBennuntb Ha ko3 duument 0,5Q.
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Kak pa3o6partbCs B WMPOKOM, NOCTO-
{1} IHHO OBHOBIAIOLLIEMCS CNEKTPE 3NEKTPO-
TEeXHUYeCcKX nagenuin? Kak BbINONHSAIOT
i 3NEKTPONPOBOAKY B COBPEMEHHLIX [0-
I Max, KBapTUpb! KOTOPLIX 060pYA0BaHb! Ha
ifi sanagHuiA maHep? Kakum ycnosusm
i1l JOMKHA YOOBNETBOPSATL 3NEKTPOCETh
g KBapTVpLl A58 NoaKIloyeHus 1 6esonac-
i HOW 3KcnnyataumMm BbICOKOOOOPOTHOMN
l CTUPANbHON MALLVHB! UM YETLIPEXKOM-
i\l dopoyHo 3nekTponMTH? KHura nomo-
i1] XXeT OTBETUTbL Ha BCE 3TU BOMNPOCH!.
i Yurarenb 3HAKOMUTCH C HOBLIMU CXe-
' MaMn 9neKTPOCHAGXEHUS: NPUBEAEHD
it cxembl BKIOYEHUS) 060PYLOBaHUSA NOTpe-
i1l Butens ans Tpex- 1 YeTbPEeXNPOBOAHBIX
; : cucTteM 3asemsneHust Tuna TN, TT un TI.
| | Matepuan kHurv, B otnnymne ot Mpaeun
ix. YCTPONCTE 3nekTpoycTraHoBok (MY3), ns-
| NOXeH B A0OCTynHOi ¢opme: moboi
3NEKTPUK-MobUTENt NOWMET, HeM Xe,
: HANpUMep, OTAMNAIOTCH HYNEBON paGo-

H

i

} ‘ 4nid, 3awmTHbl1 1 PEN-npoBoaHukn. Op-
il Hako, 3ta kHura 6yner nonesHa v Npo-
deccroHanbHbIM  anekTpukam. B Hei
NpUBELEHL! NOAPOBHLIE XapakTEPUCTUKN
COBPEMEHHLIX YCTPOICTB 3aLUTHOW aB-
TOMaruku1: aBTOMATUYECKMX BLIKNIOYaTE-
neii nonynspHeiX GUpM-npounssoauTenei
‘ (ABB, Siemens, Legrand, 3K u ap.), B
i TOM Yuncne andodepeHumansHbIX asToMa-
Ig TUYECKUX BLIKMIOYATENE, a TAKKE YCT-
il poiicTB 3aWmMTHOro oTkmoueHus (Y30).
i ‘t Copepxartcs Takke CnNpaBOYHLIE JaHHLIE
" 0 NPoBOAAX M Kabens X, MOHTaXHLIX TPY-
’ 6ax n marepuanax ans 3NeKTPOMOHTaXa.
' PaccMOTpeHb HenpuBbiuHbIE CROCOGH!
' yNpaBiieHns1 OCBELLLEHUEM W 3NeKTPO060-
| pynoBaHnMeM € NpUMEHEHUEM NyNLTOB
| BUCTaHUMOHHOTO ynpasnexusi, Talime-
£ poB, AaT4YMKOB M apyrux npuopoe. MNpu-
ifi BeAeHbl pasHoo6pasHbie YCTaHOBOYHbIE
3NEeMEHTLI, KOTOPbIE NPELOCTABASIIOT YHU-
| BEpcabHbBIE BO3MOXHOCTY NO 6naroycr-
i1} poMCTBY COBPEMEHHLIX KBAPTUP, O6ecne-
,1! YMBas NPOCTOTY 1 6e30NacHOCTL BKIIOYE-
|} HVs B CeTb ObITOBLIX NPUGOPOE.
1 B npunoxeHun nprBeaeHsbl YCIOBHbLIE
} . rpaduyeckne 0603HAYEHUSI, BCTPEYAIO-
i1 WMecs B aNeKTPUYECKMX CXEMAX.
i1 Knura 6yner nonesHa WupoKoMy Kpyry
i1l yuTaTenel, HTEPECYIOLLMXCH BONpOCa-
[t M1 3neKTPOOGOPYLOBAHWS 34aHWIA.

B |
1] ZOEABKA
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Kax pacnosu vh pexnamy
B TENECBUIUOHHOM CUrLane

B. NEJINCD, r. XabapoBck

B penakymio rnoCcTosIHHO MNOCTYNAaIOT NUCbMa YNTaTenei ¢ n3snoxe-
HUEeM BCEBO3MOXXHBIX TEXHUYECKMX uOeH, He BOIJIOLEeHHbIX INnoKa
B AeicTeyowmnx ycrposicreax. O6b14HO Mbl BO34EP)XNBBEMCS OT Iy6-
MKauuu, Nnoke vaesi He HBHAET NPaKTU4eCKoro OCYLEeCTB/IEHUS.
MNpennarseMBs B BUAE NCKAIOY€HUS] CTaTbs 3BTPaArunBBeT GOJILHYIO
TeMy — pB3APBXBIOLLYIO MHOIUX 3pUTener Ha30MINBYIO pekiamMy Ha
Teneakpere. lNpencrasnaem ee HB CyR YNTBTENEN, HE KOMMEHTUPYS
npasoBbie N 3KOHOMHYECKHEe acrnekTsl npobnems!, BO3MOXHOCTb
TeXHNYEeckKkoii peanu3ayunun, a rnasHoe — apPexTuBHOCTL nNpenno-

JKeHHOro TeXHN4eCKoro peLierHus.

Bcs npobnema aBTOMarn4eckoro pac-
NO3HABaHWA PeKSiambl B TENEBU3NOHHOM
CUrHane cocTouT B MpasBurbHOM Bbibope
npuaHaka ee Hanuuvs. § npeanaraio B3ATh
camblii HarmsgaHLIA. B 04HOM 13 yrnoe Kagpa
Ha 3kpaHe TB npyeMHvka Bcerpa NpucyTeT-
ByeT ambrnema (norotmn) KoMNaHuu, Begy-
weii nepepaqy. MNoutn ecerpa... Bo Bpema
[EMOHCTpauun pekiiambl ee Het. Bot aTnm
npaBunoM K BOCNONb3yemcs. Bripouem,
13 Hero, kak 13 noboro Apyroro, MMeloTcs
VICK/TIOHEHUS: MHOTA 3MOnemMa ocTaeTcs Ha
3KpaHe BO BPEMA PeKnambl XyOOXKeCTBEH-
HbiX GUNBMOB, MHOMAA OHa UCYes3aeT Npu
nepegaye obbaBneHuin “Geryuleli CTPOKOR™.
YBbI, BCE UCKSTIOHEHI NPUAETCS YHECTb NpU
paspaborke U COBEPLUEHCTBOBaHUU aiiro-
putma paboTsl yeTpoiictea. Ceom 0CoBeH-
HOCTU GyZyT UMETb U anropUTMbl Pacnos-
HaBaHuA 3MGrIemM PasinyHbIX TUNOB: HeNpPo-
3pauHbix Genbix (Kak, HanpuMep, y komna-
HUm "BocTok-TB™), nonynpospayHbIx 6erbix
(kak y "TepBoro kaHana"), HenpPo3pPa4HbIX
Genkix ¢ YepHoii okanToBkoM (Kak y "Ren-
TV"), mHorougeTHeIX (kak y "HTB"). Betpe-
valoTen 3mbnembl U G APYrMMA BaXKHBIMA
)19 pacnosHasaHust oCOBEHHOCTAMN.

B ocHOBY anroputma nonoxum Habno-
[EeHVe 33 LIBETOM HECKONEKUX XapakKTepHbIX
TO4eK n3obpaxeHns BHyTPU 3mbnemel
v BHe ee. TepmMuH “useT” ynotpebneH
30€eCh B LUMPOKOM CMbicne. B npocTeiuem
cilydae [OCTarONHO aHann3vpoBaTh NLLb
APKOCTL BbIGPaHHBIX TOYEK. O4eHb BaOXHO
npaBUNBHO BLIOPATL X YUCIIO U PACMoNo-
XeHue B Kagpe. HYem Toqek Gonblue, Tem
HBOEXHEee pacno3HasaHve, HO Gonblie
W BBMUCAUTESNbHbIE 3aTPaThl.

Y106kl PAacno3HaTh HeNpPoO3pauHyo amb-
nemy, AOCTaTtONHO yBeauTses, H4TO COOT-
BETCTBYET 3TA/IOHY LIBET BCEIrO HECKONBbKMUX
TO4EK BHYTPU Hee. B 3TOM OTHOLWEeHun
oMeHb "yAoOHbI" 3MBnembl ¢ HepHOW OKaH-
TOBKOWM, YPOBEHb CUrHana KoTopoii coBna-
[aeT C yPOBHEM 4epHOro, No4Tu He BeTpe-
HaIOLLMMCH B XYOOXECTBEHHbIX Kajapax.
Jna oBHapyxeHVsl nonynpoapayHoi amb6-
Nembl, KOTOPYIO MOXHO CHUTaTb HaCThbio OC-
HOBHOIO U300PaXEeHNA C MOHVKEHHOMN KOH-
TPACTHOCTLIO U MOBLILLEHHOW APKOCTLIO,

. NPMOETCA CNEAVTL 33 LIBETOM TOHEK, Nexa-
LLMX KaK BHYTPU, TaK 1 BHE ee€.

O6ecne4wTb BbICOKYIO HAAEXHOCTb pac-
NO3HABaHKA, B TOM Y1C/e B YCNOBUSIX MO-
MEX, MOXHO C MOMOLLBIO CTATUCTUHECKUX
MeTonos. [ns 3Toro HeoGXoauMO aHanu-
3UPOBBTb CUrHabl B HECKONBKMX COCEOHUX
CTPOKax WNu nocrnepoBatesbHbIX Kagpax
n306paxeHns G NOCNeayioLLMM ycpeaHe-
HVEM pesynsTaToB.

MycTs p; — NpuaHak o6HapyxeHus amM6-
JieMbl B TESIEBU3NOHHOM Kaape i No pe3yrb-
Tary aHanm3a To4ku j. Ero saHauerve 1 coor-

BETCTBYET OTCyTCTBMIO, 2 0 — Hanuumio
peknambl. PelueHre NpUHUMAIOT, CpaBHu-
Basl MrHOBEHHOEe 3HaYeHue BUOEOoCUrHana
Y, B AaHHOM TOHKE AAHHOrO Kafpa ¢ obpas-
LOBbIM Yy, COOTBETCTBYIOLUWMM "4MCTOIR”
ambrieme. Ecim |Y-Yg| <A, p; =1, B npoTtue-
HOM cnydyae p, =0. Yem 60rnblue A (ponyc-
TUMOE OTK/IOHeHve oT obpasua B AaHHOM
TO4ke), TeMm ¢ Gonblueil BepOATHOCTLIO
VMeloLLasca Ha 3kpaHe amBnema He Byner
nponywieHa, OAHaKo TeM BeponTHee
v owunboqHoe oBHapyXeHue OTCYTCTBYIO-
wein ambnemul. Mocne aHanm3a n TO4EK
B K&XX/10M 13 K Ka1pOB yCpeaHeHHOe 3Haue-
Hue npusHaka P BbimcnsiorT no gopmyne
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KoadduupyeHtammn w; yHUTLIBAIOT CPBE-
HUTENbHYI0 "BECOMOCTb” BKIaga Kaxaomn
aHanM3anpyemMon TOHKM B KOHE4HBI pesysb-
Tat. OKOHYaTEeNbHOEe PeLLeHre NPUHYMAIOT,
CpaBHVBas NnonyyeHHoe 3HaveHve P ¢ no-
poroebim Pg.

MOACHUTLIBBET CHETYUK SAEMEHTOB, OAHO-
BPEMEHHO CIyXaT 3anyckalolumu ana
ALIMM, npecbpasyioLlero aHanoroe.ii Tese-
BU3MOHHBIN CuUrHan B undposyio ¢GoOpMy.
®dakTuyeckm npeobpa3oBaTesien MOXeT
6bITb HECKONBbKO — ANA KaXO0M U3 LUBETO-
BbLIX KOMNOHEHT BupeocurHana. Kaaposbiii
M CTPOMHBI CUHXPOMMNYNbLCH OBHyNsioT
COOTBETCTBYIOLLME CHETUMKM.

Mpu coBnageHMn TeEKYLLMX HOMEPOB
CTPOKM U 3MIeMeHTa C 3aaaHHbIMU (NoCTy-
MUBLLUMK OT KOHTPOJINEpPa) y3en cpaBHe-
HUS! FEHEPUPYET MMNYNBC 3aNUcy TEKYLLEro
otcuera ALIMN B pervcTp xpaHeHus. 3TOT Xxe
UMAYNEC CAYXUT 3anpocOM MpepbiBaHus,
nony4YmB KOTOPLIM, KOHTpONNep noaaer Ha
y3en CPaBHeHV KOOPAWHATHL! CrieaytoLei
KOHTPONLHOW TOHKW, 3aTEM CHUTLIBAET KOA,
U3 PerncTPB U aHanu3npyeT ero. bBricTpo-
LelcTBre KOHTponnepa AOMKHO ObiTe Bo-
CTaTONHBIM 15 06PaboTKU BCEX KOHTPONb-
HBIX TO4EK COMIACHO anropuTMy 3a 20 Mc —
IVMTENBHOCTL TENEBU3MOHHOMO NoNyKaapa.

Ecnu peknama pacriosHana (ambnema oT-
CYTCTBYET), KOHTPOISIEP NOAAET CEeNeKTopy
kaHanos TB npuemHuKa KomaHay nepentm
Ha ApYrylo NporpamMmy, NPeanonoXUTesHO
cBobOAHYIO OT pexniambl. Ecnv oHa npuycyT-
CTBYET U 34eCh, OypeT BKIONEHa Chepyio-
Las NporpamMmMa u Tak gasnee Ao nocnenHem
13 npuHyuMaemblx. MocnenoBaTenbHOCTb
nepebopa AomkHa BbiTb 3a0XeHa B anro-
puTM. BO3BPBT K MCXOOHOW NporpamMMme,
NPOCMOTR KOTOPOI 6bin npepeaH pekna-
MO, NpON30oMaeT Yepes 3a4aHHoe NONb30-
BaresiemM Bpems, AOCTaTO4HOoe, NO ero MHe-
HWIO, )19 3aBepLUeHUs "peKiaMHON NBy3bl”.

MNocnegHee — HBUOONLLUMIA HEAOCTATOK
PacCMOTPEHHOro YCTPOMCTBa, KOTOPbLI He-
BO3MOXHO YCTPaHWTb, He pacrnonaras BTo-
poim TB npremMHUKOM. OH MOXET COCTOATh
NVLLb 13 cenekTopa kaHanos 1 6noka obpa-
6OTKM CUrHanoB, B y3nax PassepTky u KuHe-
CKOMe HeT HeOBX0AMMOCTU, HO A0/KEH OblTb
cHabxeH HaGopoM cpeacTs pacno3HaBaHus

Homep TB kaHana
Kaapoebie
CUHXPOUMNYSBCHI
CuyeTumK
CTpovHble CTPoK % Homep cTpoku
CUHXPOUMNYSIbChI Yaen H o
cpaBHeHUs lomep anemeHTa g
B
NpUeMHUK CyeTtymk E
3NEMEHTOB S
leHepaTop
6,5 My
"Liset” TOuKU
BugeocurHan AU > Peructp

Kak Buoum, y npeanaraemoil npoueay-
pbl MeeTcs 60NbLIoE YMCNO NapameTpos,
BapbUPyS KOTOPbIE, MOXHO AOBUTLCA Xena-
emMoro pesynbrara. OnTumanbHble 3Haue-
HUA BEIOMPAIOT Kak HAa OCHOBE TeopeTuyec-
KUX BbIKINAAOK, Tak U 3KCNEPUMEHTaIbHO,
npeaycMOTPEB B YCTPOMCTBE pacno3Hasa-
HUA BCEBO3MOXHbIE perynmpoBku. OgHu us
HUX BbINONHAIOT BPY4HYIO, APyr1e — asTo-
MaTUHECKM, KOMMEHCUPYSA, Hanpumep, ua-
MEHeHue cpeaHelt APKOCTU UIv LBETOBOIO
TOHA TEMNEeBM3NOHHOrO N30BpPaKEHUS.

B camom o6LLEeM BULE CTRYKTYpHas cxe-
Ma OBHapyXuTeNs peknambl NpYBeAeHa Ha
pucyHke. CHeTuMKkn CTPOK M 3NeMEHTOB
M300paxeHns B CTPOKE MO3BONSIOT onpe-
LENUTb MOMEHTbI BPEMEHU, COOTBETCTBYIO-
1wye aHanManmpyembiM TodkaMm. Uimnyneckl
reHeparopa Yactoror 6,5 Mlu, kotopuie

peKnaMbl, aHanorMyHbLIX PACCMOTPEHHbIM
Bbilwe. Mpy fOCTaTO4HOM 3anace Bbli4MC/U-
TENbLHON MOLLHOCTU KOHTPONNEP ABYX KaHa-
JI0B pacno3HaBaHUA MOXET BbITh 0BLLMM.

BTopoi NpreMHVK peLuaeT Ase 3a4a4).
Moka nporpaMMa, npocMmarpresemMas ¢ no-
MOLLIO MEPBOro NPUeMHUKa, He NpepBaHa
peKnamMoit, BTOPON NepuoguHecKn BHaM-
anpyer apyrve, sbibvpan noaxoAsLLYIo AN1S
npocmMoTpa nocne nepexsiovenus. Mocne
nepexoaa Nepeoro NPUeMHVKa Ha pesepe-
Hyi0 NPOrpamMMy BTOPOI aHanMaupyer uc-
XOOHYIO, Onpefenss MOMEHT OKOH4aHus
pexnBMHoro 6510ka, Nocne HYero NoAAeT Ko-
MaHpy BO3Bpara.

OuyeHb XOHEeTCH HaAEeATbCA, UTO paspa-
60oTKa NoA0GHOro YCTPOUCTBA 3auHTEpeCy-
et paguoniobutene.

Penaxtop — A. Bonrwi, rpagpuxa — A. Bonrwii
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NMpuGop ANA KOHTPOJIA ManbixX

OTKJIOHEeHUN HanpsaXxeHus I

B. TATAPKO, r. Teepb

¥ paavoniobuTenbCKoi NPakTuke nHorna
* BO2HWKAET HeoOX0AUMOCTb KOHTPONS
ManbiX OTI/IOHEHWU HanpsXeHus OTHOCU-
TenbHO 3a[aHHOro NOPOroOBOTO YPOBHS.
[ns pelenus 31O 3aayv Npolle Bcero
BOCHONb30BATbCA OObiYHBIM LM POBLIM
MyNETUMETPOM, OfIHEKO ropasao yoobHee
rpUMEHeH1e CrELMaIManpoBaHHOIo Mun-
nMBONLTMETpa C "PacTsHyTON wxanoi”.
Y Takoro npubopa rnoyTy BCIO LLKaNy 3aHu-
MaeT CpaBHUTENbHO HEBOMNbLIOIA Y4aCToK —
O6bLIYHO EAVHVILIbI NPOLIEHTOB — BEPXHEi
4acTn paboyero MHTEpBaa HarNpsXXeHVs.

/| R1
/ 56 K

KC4054
VD1, VD2 KA5224A .

R4 5,6k

Puc. 1

Yrobbl 0becrneunTb TOYHOCTb naMepe-
HUSI, AOCTATOUHYIO Ans 60NbWNHCTBA CIy-
4aeB MPaKTUHecKoro NpYMeEHeHus, BONbT-
MeTp AC/MKEH PEArMpoBaTb Ha nameHeHue
HanpsXxeHws B OecsTuie Aonn Bonbra,
VMeTb BLICOKOE BXOOHOE ComnpoTuBneHvie
Y| MANTYIO 32BUCUMOCTb NOKA3aHWA OT TEM-
nepaTypbi. 3TuM TpeboBaHusaM yaoBne-
TBOpSieT npubop, ONUCaHWe KOTOpOoro
MNPEeACTaBNEeHO HUXE.

OH cobpaH rno cxeme namepuTensHoro
mocTa (puc. 1). Jleeoe nne4o MocTa CO-
[epXUT MCTOYHWK 0OpasLioBOro Hanpsxe-
Hus Ha cTtabunutpoHe VD3 ¢ reHeparopoM
CTabuNLHOro ToKa, COBpaHHbIM Ha TpaHan-
cTope VT1. Mpasoe nnevo o6pasyioT AMoa,
VD4 v peaucTopbl R3, R4. B viameputens-
HYIO AvaroHanb MOCTa Yepes3 peancropbi
R5, R6 BkKOYEH MUKpPOAMNEPMETD PA1.

Manas 3aBUCUMOCTb MOKas3aHwil ot
TeMrepartypbl Oxpyxaiowei cpepbi A0-
CTUIHYTa TeM, 4To ANA GopMUPOBaHNSA 06-
pa3L0BOr0 HanpshkeHus NpUMEHeH npe-
LMaNOHHBIR cTabunutpoH KC405A Ha Ha-
npsbkenve 6,2 B ¢ TemnepatypHbiM ko3d-
GULMEHTOM HaMpsXeHWs crabunuaaumm
0,002 % / °C, a bnarofaps Manomy TOKY
cTabynuaaumum (okono 2 mMA) obecneyeHo
[0BONLHO BbICOKOE BXOAHOE COMNpoTUENEe-
HYe MUNNUBONLTMETPA.

B npubope MOXHO WCIOJb30BaTb NO-
cTosHHLIE peancTopbl — MITT, noacTpoeuy-
Hble — MHOroo6opoTHbie CM5-11. Mukpo-
amrepmetp PA1 — moGoit (M263, M24
v op.) C TOKOM [OfHOrO OTKAIOHEHVS
crpenku 50...100 mKA. Mpwu 3aveHe cTabun-
UTPOHa CneayeT BuibUpaTh TAKoM, Y KOTO-
pOro HaviMeHbLLIVA TemnepaTypHbiii Ko3d-
GULMEHT HaNpsHKEHVA CTabunusaunm.

Ins HanaxwsaHua npubopa norpeby-
I0TCH perynmvpyemblid UCTOHHWK NOGTOSH-
HOro HanpsxeHust U LMGpPOBOA MyNnbTU-
MeTp. CHauana Ha BXof, yCTpONGCTBa Nnoaa-
10T Noporoeoe (MUHUMANLHOE n3Mepse-

|
MOE) HarpsXeHwe ¥ pe3ncTopoM R3 "ba- |
naHc” CTPEenKy MukpoamrepmeTtpa PA1:
YCTaHABWBAIOT HA HYNEBYIO OTMETKY. 3a- |
TeM HarNpsXKeHVE YBENMUNBAIOT AO MaKCW-
MaUIbHOO KOHTPONUPYEMOro YPOBHA VI pe-
aucropoM R6 "HyBCTBUTENLHOCTE" CTpen-
Ky YCTaHaBMBAIOT Ha KOHEYHOEe AeneHune |
WKaibl. V3MeHsis BXOAHOE HarpsbkeHue |
B 3aJaHHbiX npegenax, no 06pa3LIOBOMY |
BONETMETPY MPaayvpyioT Wkany B €vHu-
LiaX OTKJIOHEHVISt HAMPSXKEHWS. |

ONUCaHHLI MUNNUBONBTMETP A NC-
ronb3oBas 1K OLEHKU CTENeHY 3apskeH-
HOCTV ABEHA[LaTUBONLTHOM aBTOMOOUNb-
HO akKyMynsiTopHoii 6arapeu no ee 3AC.
[ns 3TOro YCTaHOBNEHb cnepywoume
YPOBHW HaNpSXXeHus: noporoewit — 11 B,
MakcuManbHbil — 13 B ("anvHa” wxanbi
2 B). BapwaHT wKans Takoro creuluanv-
3MPOBaHHONO MUINVMBONETMETPE, ECNN OH
paboTaeT € MVIKPOaMINepMeTpoM M24
G TOKOM MOSIHOrO oTknoHeHus 50 MKA, ro-
KasaH Ha puc. 2; Likana uaobpaxeHa
B "pacripsMneHHomM” euge. Ha wkane OyK-
Boih N 0603Ha4Y€HbI YXe HaHeCeHHble Ha
Heit genenyst wikansi, E— 3AC (Hanpsxe-
HYie HeHarpyxeHHoi 6atapen) B BonbTax,
Q — cTerneHb 33pSXEHHOCTV aKKyMyns-
TOpHOW HaTapevi B NpoLieHTax.
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Puc. 3

Mpwbop CMOHTUPOBaH Ha re4aTHom
rnnate w3 $oNbrMpoBaHHOToO CTeKJ'IOTeKC-;
TonuTa TonimHOM 1 MM. YepTex nnatbi |
noxasaH Ha puc. 3. {

Ecny npy HanaxXuwusaHuun YCTaHOBUTD |
ypoeHun 10 n 15 B, nonyuurcs TOYHBIN N3-
MepuTenb GOPTOBOrO HAMPSHXKEHWs aBTo- |
Mobuns. |

Penaxrop — J1. JlomakvH, rpagpuka — J1. NlomakuH |

Mpusmevuanne pepaxuymm. Temneparyp- |
Hasi 32BUCUMOCTH 110Ka3aHwi BONLTMETpa |

§
byner eLye MeHbLIe; ECTi 3aMKHYTh BBIBOAb! |
avona VDA4. 1

! co6eHHOCTb CBETOAMOAA Kak Harpys-
KW OIS VCTOYHVIKA NUTaHus cocTout
B TOM, 4TO OH, B OTNVYNE OT Namribi HaKanu-
BaHWS, UMEET HENMHENHYIO BONBT-aMnep-
| HYIO X8paKTepUCTUKY C pe3ko BLIPEKEHHOM
"ASTKOI™ Ha HauanbHOM ydacTke. Mpsmoe
rafeHve HanpskeHus Ha ceeToanope Ge-
NIOro CBeYeHusi nMpy pabounx aHadeHusx
' toka npessiuaet 3 B. Mutars ero ot bara-
pewn HarpsbkeHviem 4,5 B 13 Tpex ranbsa-
 HUYECKUX 3N1EMEHTOB HepaunoHasibHO —
TpeTsb aHeprum OyneT napacxofoBaHa Bry-
CTYl0, pACCEMBasiChb Ha racsilliem peanucTo-
pe. HanpsxeHus aByx, a Tem Gosnee OT OA-
HOMO ranbBaHWHECKOrO 3NneMeHTa Heno-
crarodHo, Tpebyercs npeobpasosarenb,
MOBLILAOLWMIA HANpsHXKEHWEe A0 HYXHOro
| aHayeHus Y NOAASPXKVBAIOLLMIA €r0 Hens-
{ MEHHbIM NpU paspsaKe Harapev.
Takoih npeobpa3oBaTtent MOXHO CO-
| Gpatb no cxeme, riokasaHHoi Ha puc. 1.
‘i Ero ocHoBa — Mukpocxema MAX756 dup-
| Mbl "Maxim”, paspaboTtanHan crneuvansHo
! 015 MOPTATVBHBLIX 31EKTPOHHbIX npwbopos
G aBTOHOMHBIM nuTaHvem. Mpeobpasosa-
Tenb coxpaHseT paboTocnocoBHOCTE Npy
CHWKEHUN MUTAIOLLErc HanpsXxenus Ao
0,7 B. CrabunvanpoBaHHOE BbiXOOHOE Ha-
MpsOKEHVE MOXET ObiTh YCTaHOBNEHO pas-
HbiM 3,3 un 5 B npy BLIXOAHOM TOKE COOT-
BeTcTBEeHHO Z0 300 unn 200 MA. KNA npu
MaKcVIManbHOI Harpyske — Gonee 87 %.
Mukpocxema DA1 BrntoYeHa no Tvno-
Boit cxeMe. Jpoccens L1, avoa VD1 v koH-
peHcatop C3 BMecTe CO BCTPOEHHLIM
B MWUKPOCXeMy MONeBbiM TpaH3nCTopoM
(€ro cToK GOEAMHEH C BBIBOLIOM 8, MCTOK —
C BLIBOAOM 7) 06pasytoT KioHeBov HBep-
Top noBHiLaioliero ra. KoHpeHcarop
C2 6nokvpyeT rno repemMeHHOMy TOKY BHY-
| TpeHHWii 1CToYHMK O6pasLoBoro Harnps-
| >xenus, a C1 — Garapeto GB1. Harnpsbke-
Hyie obpaTHol CBA3V C BbiXOAA MHBEPTOPa
roCTyNaeT Ha BbiBog, 6 MUKPOCXEMBI. Mo-
Ka3aHHOe Ha CxeMe NoAKIIioHeHVe BbiBOAA
2 COOTBETCTBYET BbIXOAHOMY HAMNPKEHWIO
3,3 B. Ecnv coenvHnTb 3TOT BbIBOA C 0b6-
WM NPOBOAOM (BLIBOAOM 7), HaNpsxe-
Hvie BoapacTer o 5 B. CoenvHeHve © 006-
MM MpOBOAOM BbiBOAA 1 OCTAHOBUT WH-
BepTop. BeiBOA, 5 — BXOA, HE wcrons3ye-
MOi1 B IAHHOM CNy4ae CUCTEMbI KOHTPONA
nuTaiollero HarnpsbkeHus. OH He AOKeH
OCTaBATLCSH CBODOAHLIM 1 MO 3TON Npyin-
He coeavHeH G nmocom Garapen GB1.
Lk paBoTs MIHBEPTOPa& MOXHO pasae-
nuTb Ha ae ¢asbi. B nepeoi — BHYTPEH-
: HU1 TPaH3UCTOP OTKPLIT, Yepe3 Apoccenb
{ L1 teuet nuHeiHO HapacTaowmii Tok. Mar-
' HUTHOE rNone BPOCCENA HakannmeaeT sHep-
rmio. [vop VD1 3akphiT. KoHaeHcatop Cc3
paspsHXaeTcs, OTaBan TOK B HArpy3aky. Ho-
i MUHANBbHES AIMTENEHOCTb $asbl — 5 MKC,
| HO OHa MOoXeT OblTb aBTOMATVHECKN Nnpe-
pBaHa paHblUe, eCm TOK CTOKA TpaH3NCTo-
pa JOCTUMHET MaKCUMANEHO A0NYyCTUMOrO
| 3HayeHus (npvbnuautensHo 1 A).
¢  Bo BTOPO¥ ¢pase LMKia TpaH3vCTop 3a-
{ kpbiT. Tok apoccens L1, Texywwii Tenepsb,
cniapas, vepes avop VD1, 3apsxaer KoH-
neHcarop C3, KOMNEeHCUPYst ero paspsaky
B nepeoii ¢ase. C AoCTUKEHVEM HanpsiXe-
HVYieM Ha KOHJEeHCaTope 3a4aHHOro nopora
¢dasa npekpallaercs. B 3asucumocm ot
HANPSXXEHUS MUTaHUS Y TOKA HArpy3ky 4a-
| CTOTa NOBTOPEHWUS ONUGEHHOIO LyKNa wa-
| MeHsIeTCS B O4eHb LUMPOKKMX Npejenax.
! C yMeHblIeHneM BXOAHOrO Hanpske-
I HUS U YBEIMYEHVEM TOKA HArpy3kyn Muk-




KapmMmaHHbIn dOHapDb
Ha cBeToaMoAax

B. PALLEHKO, r. HoBocubupck

Crepxapxiue cReTORNOAL! BEN0ro CREYEHN — INOHOMUYIHbIE Ma-
JIOMOLLHBIC WINYYATENH CBETA, CROCODHLIE C YCNEXOM 38aMEeHNUTD
B XKapMaHHbIX GOHApPSX namnsi Hakanusauus. B nocnepgHee BpeMs
B NPOJAXE NOKABUIANCH CBETORNORHBIE DOHAPK NPOMBILUNEHHOIO Na-
FoTOBNEHUA. DTa CTATBS NOMONET PARNOMCOATENs M CaMOCTOs-
TENLHO UIFrOTOBKTD TAKOM e M, 3a08H0, pa3obparTsCs B HEKOTOPbIX
TOHKOCTSX NMUTAHNA CBETOGNOL0B.

pocxema MAX756 nepexoaut B pexum
C (MKCHPOBAHHOK AAUTENLHOCTHIO a3
{coOTBETCTBEHHO 5 M 1 MKC). BoixoaHOe
HaNpsXeHe He CTabwmnanposaHo, OHO
CHWXAeTCAH, OCTaBanCb MaKCMMaNbLHO
BO3MOXHBIM B TAKMX YCNOBUAX.

B kavectee ceetomanyyateneit B ¢$o-
Hape YCTAHOBNEHH yYeTHpe CeeToanona
L-83PWC "Kingbright”, BKUCHEHHHX na-
pannensHo. Pasvem X1 — umerowuincs

ewmaeT Ha KNA. Kongewcatop C2 —
K10-176 nnn moboii Apyror kepammiec-
kvt Quvon tNS817 ¢ Gapeepom Lotkn
MOXHO 3ameHuTb Ha SM5817 unu, npeHe-
Hperas HeMHOro SOABLLIMM NPAMUIM Mage-
HUeM HanpsxeHns, Ha 1NS818 (SM5818).
O6moTka gpoccens L1 — 35 suTkoe npo-
sopa N3B-2 0,28, HaMOTaHHLIX HA MarHK-
TONpoBOAe OT APOCCENA CETEBOrO PUNLT-
Pa Ma3NOMOIHOIO WMIMYNBCHOMC UCTONHU-

npaxeHus nuralma o 0,4 B, oToaean
8 ITOM pexumMe HanpaxeHue 2,6 B mpy To-
Ke 7 MA (BMeCTO McxoaHbix 110 mA). Cee-
yeHWe CEeTOAMOLOR BCE ellue OCTABanocs
3aMEeTHLIM. Mocne BHIKNIOHEHMA 1 NOBTOP-
HOO BKNICHEHUA NPpeobpa3oBaTe b 3anyc-
KQ/ICA AVLLIL NPV HANPAXEHUN NUTaHKA 60-
nee 0,7 B. MamepeHroiid KMNA npu ceexnx
BNEMEHTAX NUTaHuA cocTasmn 87 %.

B (oHape AaMnoBLi NaTpoH. MOCKOABKY K& MUTaHWA. 3TO KONLUO TMROpasmepa lvggx. >
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v Toke 15...30 MA NnpAMOe NageHve Ha-
NPAXEeHWA Ha ceetoauone npnbnauan-
TeneHo 3,1 B, nvwHue 0,2 B npuwnoce
noracuTe Ha peancTope R1, BRAIIOYEHHOM
nocnenosarencHo. C pasorperom CBeTo-
AMOAIOB MafeHNe HaNPAXeHUsi Ha HMX
YMEHBWAETCA U NocneaoeaTensHun pe-
3UCTOP B KakOH-TO Mepe cTabunmnsnpyer
TOK U SPKOCTL CBeNeHus. BuipaeHueate
3Ha4YeHUA TOKA uYepea OTAeNbHHE CBeTO-
OVOAH HE NPMLLNOCE. Pasnuyms vx apKoc-
TM "Ha mas” He OBHapPyXeHo.

3a OCHOBY KOHCTRYKUMM Ouin B3AT
KapMaHHbiF poHaps "VARTA" ¢ noeopoT-
HbIM CBETOM3NYUYAIOLUMM Y3NOM. B npuH-
wine noaoiinet noboi Apyroi GoHaph,
B KOTOPOM HalgeTcn cBoboaHOE MECTo
ANA pasMeLleHVs HeoOXoaWMBIX peTa-
neii. braroapa MCNoAL30BaHNID Mano-
rafapuTHLIX KOMMOHEHTOR BCE YHAANOCH
pa3sMecTUTL BHYTPU CBETOM3NYHAIOLLErO
yana (pmc. 2). MoxTax npowseoamMncs
HaBeCHubIM CNMOCCOOM € VCMONL30BAHU-
€M BLIBOJIOB MUKPOCXEMH B KayecTee
OMOPHBIX TOHEK.

HeThipe CBETOAMOAA, KAK NOKA3aHO Ha
pic. 3, 3aHANK MECTO YOANneHHOWM CTek-
NAHHON KONGH! "tuTaTHOI" naMnbl GOHapA.
BuiBof MX aHOAOB NPMMNAanHL] K METaN -
4eCcKo 0D0NoUKE LOKOM, BHIBOALI KaTO-
AOB MPONYLLEHH B €r0 LIEHTPaneHoe oT-
BEPCTUE M MPOMasHb.

OxcraHue koHgeHcaTopbl C1 1 €3 —
UMMOPTHHE TAHTANOBHIE ANA MOBEPXHOCT -
HOro MoOHTaxa. Mx HM3KOe nocneaoea-
TeALHOES CONPOTHBNEHWE GNaronpUATHO

K10x4x5 n3 monmGaeHoBoro nepmannos
MarHUTHO! npoHMuaemocTee 60. MoxHO
MCNONL30BaTL APOCCENN MHAYKTMBHOC-
Ti0 40...100 MxH 1 JONYCTMMBIM TOKOM
He meHee 1 A cepin IM €O CTepXHEEBLIM
MarHMTONPOBOAOM. JKenarenbHo, YTodul
aKTMEHOE CONMPOTUBNEHWE OOMOTIN APOC-
cenn He npesbittano 0,1 Om, nHave K4
YCTPONCTBA 3aMETHO CHU3UTCA.
BO3MOXHOCTU MArOTOBNEHHOIO Npecs-
9 HAaNPAXeHUA Gbn Npoeepe-
Hbul € MCNOAL30OBAHWEM PEryNMPYemMoro
ucToNHMKa HanpsbkeHua 0...3 B BmecTo
BaTapen GB1. CHATan 3aBUCUMOCTL Bbi-
XOAHOTO HaMpPAXEHWA OT BXOAHOMO MOKa-
3aHa Ha puc. 4. MNpeogbpazoeatens npo-
nomkan paboTaTb faxe MPU CHUXEHVNA Ha~

Pupma Maxim CeroaHs BuinyckaeT
YCOBEPIWEHCTROBAHHBIM BAPWaHT MMKPO-
cxembt MAX756 — MAX1674. B Heit ume-
€TCA BCTPOEHHLI CUHXPOHHBIN BRINPAMK-
TeNL, nena'ou.mﬁ HEHYXHbIM BHELUHWIA
AMOZ W JaIolMii BOZMOXHOCTE A0BECTU
KN4, npeodpazoearenn Ao 94 %. Cneay-
eT UMeTk B BUAY, HTO A0CTUYL CTOAL Bhi-
coxkoro KMA ygaercs TONLKO npy npa-
BUNBLHOM ELibope TMNa W HOMMHAnNOB
BHELWHMUX SAEMEHTOR N NPOAYMaHHOM
MOHTaxXe Npeobpasoearens.

Pegaxrop — A. Bormwi, rpagwxa — A Bonrii,

MOAVYIbHAA PEKJTAMA
Yonosua cM, Hac. 10

NPUMBOPBI ans Boccwuoaneuml
kuHecxkonoe "KBUMNTAM-9.01".
* BAKYYMMETPBl ana oueHku
Bakyyma B KUHECKOTaX.
» DAIKOC a5 naiik1 NeMaTHLIX naar | |
PBA-Cn (He TpeByeTcn OTMbIEKA).
Kues: (10+38044) 547-8682;
547-6512.
Mockea: (095) 402-29-62.
www. kvintal.com.ua
fpoaamM  xypHanel  "Pagwo”,
"KB xypHan™ ¢ 1980 . — 2004 1. v ap.
TeXHUYECKME XYPHank, AuTepartypy.
KoMnaexTyowme.
394042, r. BopoHex, JIeHWHCKUIA
np. 155/1, ke. 84. Peikoe AnekcaHap U.
KOoHBEpT 06A3aTENLHO.
Ten. (0732) 24-21-99.
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3g: ABTOMaTn3sauums aspovoHun3saropa

B. CEKPUEPY, E. MYHTSARY, r. Kmunres, Mongasus

B SonbiumHCTBE CaMORENBHBIX HCTOYHUKOB NUTANK 4518 39PON0~
HHU3ATOPOB BKLEHT CACNAH H3 NPOCTOTE M REiLIEBUIHE N3rOTOBIIGHNS
YCTPOHCTBa U3 NORPYYHBIX Matepnanos. Hu 0 Kaknx sxcnnyaratnon-
Hoix ynobereax peys e uaer. ABTops: Npeanaraemoii cTatoh petn-
N BONONHATL TPARNLINOHHDII MCTOYHNK MHKPOKOHTDONNEPOM, 410
NO3BONUNO PA3HOOOPA3INTL PEXUMDBI €ro PaboTset.

SNEKTPOHUKA B BbITY

E-maii: dom®@radio.ru
Ten. 208-28-38

PALWO N 1, 2004

0A YNPaBNeHWEM MUKPDOKOHTPONEPA

a3poMoHM3aToP CMoXeT padoTaTh He
TOMBKO B NPUBLMNHOM HENPEPLIBHOM pe-
XMME, XOTA U B HEM NPEAYCMOTPEHA BO3-
MOXHOCTL DEryAIMPOBaTL MNOAABAECMOE Ha
Hee HanpskeHue. OH Byaer BKAIOYATHCR
M BLIKIIOHATECA C 32AaHHBIM NEPUOLOM
W aBTOMATHMYECKU NpeKpallaTh padoty no
UCTEHEHUN YCTAHOBNEHHOrO BPEMEHU.
MapameTpr BCEX PEXMMOB MOXHO W3Me-
HATH C KHOMOYHOrO NynbTa, Habniogan wx
3HateHMA Ha CBETOOMOOHOM LUGPOBOM
MHOMKETOpE.

OcHOBHAaA 4“aCcTb CXEMB WCTOYHUKAE
(6e3 noaxnovaemon kK Buike XP1 nnatu
BBOA3/BKEOAR) NPUBEAEHA Ha pMC. 1.

38ECh MOXHO BLIOENWTEL TPW OCHOBHbIX
PyHKUMOHANLHBLIX Y3na,

¥Yaen nutanus — GectpaHcdopma-
TOPHBIN. 370 BROAHE ONPABAAHO NPK 06-
wem noTpebnsemMom OT cetm Toxke He 6o-
nee 15 MA. AnoaHkih MOCT VD1 BrinpsaM-

NAET NePEMEHHOE CETEB0E HaNPAXEHNE,
PeancTop R1 orpaHmmeaer amnautyay
VIMOYNBCOE 33aPAAHONO TOKa KOHAEeHCaTo-
pa C1. BuinpAMAeHHOE HanpaXeHue ve-
pes racawwve peavctopul R14 1 R15 nn-
TAET OKOHEYHLI KaCKa A BbICOKOBONLTHO-
0 MHBEPTOPA HA NONEBOM TPAHIUCTOPES
VT4, a wepea pesncTopul R2—R4 (Ha Hux
nagaer npubnusurensHo 70 B) — crabu-
nu3aTop HanpaxeHna +12 B va Tpad3nc-
Tope VT1 ana npeneapuTenbHLIX KACKa-
AOB  mHBEpTOpa. M3 HanpaxeHus
+12 B € NOMOLLLIO MHTErPANBHOIO cTabn-
nv3atopa DA1 noayyaior +5 B ana nuta-
HMA MMKPOCXEM YCTPOWCTRA.

¥Yaen ynpasnesums noctpoed Ha Haze
MukpokosTpomnepa PIC16F628, kotopuiii
nonxeH GuTb NPeaBapUTENLHO 3anpo-
rPaMMMPOBAH B COOTBETCTBMK C Tabnu-
ueit. fanusie 06 YCTaHOBAEHHOM NONL30-
BATENEM PEXMME PABOTE MCTOHHUKA MVIK-
POKOHTPONAEP XPAHUT BO BHYTPEHHEMN

BHEProHE3aBMCUMON namMaTh. (103TOMY
HET HEODXOAMMOCTU, BKAIOHAA WOHM3A-
TOP, KAXAbl Pa3 HACTPAMBATE UCTOMHMK
€ro NuTaHuA 3aHoe0 — pabora Byaer as-
TOMATHHECKW BOBODHOBAEHA B PeXUME,
OEACTBOBABLLEM B MOMEHT BbIKNIOYEHWS,

Yrobel sabnarospemeHHo pacnosHaTh
BTOT MOMEHT, MCNOAL30BAHH ABA KOMNA-
paTopa, BCTPOEHHBIX B MUKPOKOHTPOA=-
nep. Ha ux exoan (ebisogw 1 v 18 DD1)
NOCTYNAET HANPAXEHWNE U3 AMArOHAN De-
ancTopHoro mocTa R18—R21, nputem 8O
Bpema paborm npubopa HanpAxeHwe Ha
sruBoge 18 DD1 sbiwe, 4eM Ha 10 BHBEOAES
1. Nocne OTKNICYEHUA OT CETH HANPAXE-
Hue Ha exieoge 18 DD 6uCTPO cnaaaer,
a B uenn +5 B ll u va enieone 1 DD1 Heko-
TOPOE BPEMA OCTAETCA NOMTY HEWBMEH-
teiM Bnaropapa uenw VD3C7. ObHapy-
XMB, YTO PA3HOCTL NOTEHLMANOB BHBOAOE
18 v 1 HaMeHMNa 3HAK, MUKPOKOHTPOANED
YCNEBAeT 3anMcaTh B SHEPIOHE3aBUCY-
MYI0 NaMSTE A3HHLIE O peXMMe paboTH
NPeXAe, YeM HanPaAXeHWe €0 NUTaHus
ynageT [0 SHaveHus, HEeAOCTaTOuHOro
ANA NPoACXeHna paboThi.

Ha Buigoab 10—13 MUKPOKOHTROANE-
Pa NOCTYNAIOT CHIrHANG! OT YETLIPEX YC-
TAHOBNEHHLIX HA NNaTe BBOOA/BbiBOAA
KHOMOK, € NOMOLLIO KOTOPLIX YNPABASAIOT
MCTOYHUKOM. DOPMUPYEMEIE MUKPOKOH-
TPONALPOM B NOCALOOBATEAbHOU POpMe
CHIHANB YNPABAEHUA HAXOAALUMMMCA HA
TOM X€ NnaTe asymMsa U pPOBHIMM CBETO-
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OVOOHLIMY VHAMKaATOpaMu CABUTOBBIA
peructp DD2 npeobpa3yetr B napan-
nensHyto popmy. UHavkauvs guHamude-
CKas: B 3aBYCUMOCTU OT yPOBHENM Hanps-
»XeHus Ha BoiBopax 6 v 9 DD1 B kaxapblli
MOMEHT BpemeHun pabotaeTt nvb OpuvH
13 UHAUKATOPOB.

BLICOKOBOJIBTHbIA MHBEPTOP MNOCT-
pPOeH Ha TpaHaucTopax VT2—VT4 v um-
nynsCHoM TpaHcdopmatope T1 —
CTPO4HOM OT manorabapuTHOro 4epHo-
6enoro Tenesnaopa. Mmnynbcel NPsiMO-

yronsHoli ¢opmel YactoToi 150...350 Iy,
reHepypyemMbie  MUWUKPOKOHTPONNEPOM
DDt Ha BbiBOZE 8, yCUNUBAIOT TPaAH3wUC-
TOpbl VT2 1 VT3 po amnautyael 10...12 B,
Mocne ykopouyeHus auddepeHumpyto-
wiett Luensio C8R13 9T MnynbChl OTKPLI-
BalOT MOLLHLIA KMOM-TpaHavcTop VT4,
B Lienb CTOKa KOTOPOro BKNoveHa 06MoT-
ka 5-7 TpaHcdopmaTopa T1. [duon
VD4 — pemndepHeiii.

UMnynbCel € NOBLILLAOLWEN 06MOTKU
(9-11) TpaHcdopmaTopa nocTynalT Ha

BLINPAMUTEND C YMHOXEHWEM Hanpsike-
HUR Ha AvopHeiX ctonbax VD6—VD11.
CxemMa 1 KOHCTPYKUVS TakKoro BbINPAMU-
Tens obweunasectHa. MNpw ero narotoene-
HWM MOXHO BOCMONBL30BATLCH PEKOMEH-
naumamu cratby B. YTuHa "BapwaHtel
6roka nutaHusa "JliocTpbl Yuxesckoro™
("Paavo”, 1997, Ne 10, c. 42, 43).

B 3aBMCMMOCTU OT HacTOThl NOBTOpE- |

HUSt UMNYNBCOB HanpsXeHwe, nopasae-
MO€ Ha WOHW3ATOp, U3MEHSAETCA B UH-
Tepsane 15...35 kB, npu Heobxopumoc-

$002Z ‘1 5N OUIvd
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Puc. 2
TV €0 MOXHO YBEfIM4NTL, A00aBVE eile
HECKONbKO CTYNEHON YMHOXEHW HANPS- XP1.1 . . .
KEHWS. 216
OCHOBHAN NEHATHAN NNATA UCTONHUKA, )1 . Re |4|R10(5|R11 [f|R12
Ha KOTOPO# HaXOAATCA NOYTV BCE M300pa- <
XOHHBI® HA Cxeme (CM. puc. 1) BneMeHTH,
rnoka3aHa Ha pMe. 2. finarta — aByCTOpPOH- ée— HG2 HDSP-A103 4’65" 65;’ @5" XP}E
HES, NPUYEM AETANW YCTaHABIMBAIOT <1o a V4
¢ ofewx CTopoH. KoHgeHcatopu €2 b HL? [ HL2 | HL3 [ HL4 || BN
u C9 — K73-17, a okonameie — K50-35 | £12] § SET K¢
WAW VX GHANOTU. OCTaNbHKIE KOHASHCATO- 1 o VA
por (kpome C10—C15) — kepamuyeckune @' f - 4\
moBoro Tvna. 6]3 =10 7
TpaHchopmatop T1 € BbICOKOBONLY- h EAN
HBEM BLNPAMUTENSM 1 THE3AOM XS1 anAa éﬁ. SB1"| B2 [ 583 [ SB4 (
NOAKMOYEHUS] MOHM3ATOPa HAXOAATCH R1-R8 5,7 K “Set’ | “Up" | "Dw" | "Ad) 1 >
B ovaenbHoM ©noke. KoHpeHcaTopk é— RO-R1258 k 9] ?} 9] %]
C10—C15 — K73-13 wnu apyrve Ha Ha- HL1-HL4 AN307HM
npsokeHre He meHee 10 kB. 3awmtHbtii pe- 6 o
auctop R17 ponxeH ebyiepxveatbh Gea

npoGoa Mexay BLIBOAAMU NOSTHOE BLIXOL-
HOE HanpsXeHWe VCTOUHMKA. PeaucTopel
MITT-2 1 UM NOAOCHKE PACCYUTaHBI BCOrO
Ha 1200 B v apece He roaares. Nogoliger,
HanpuMep, K9B-2. MOXHO cOCTaBuTh pe-
ancTop R17 n3 HECKONBKUX MEHEE BLICO-
KOBOJNBbTHBIX, COeguHVB WX NOoCnegoBa-
TeNbHO.

fMinara seona/BuiBOAB COOpaHa NO
cxeMe, uanbpaxeHHo Ha puc. 3. Haxa-
Tvie Ha noGyio M3 KHonok SB1—SB4 He
TONbKG MOAAET KOMAHAY MWUKPOKOHTPON-
NIEPY, HO W BKAIOH@OT COOTBETCTBYIOLUWA
ceetogmop, HL1—HL4, Aaean nosbaosa-
TEAIC BO3MOXKHOCTL BU3YASBHO yGeaunThb-
CS1, 4T KOMaHAa NoaaHa. Peauctopol R1—
A8 orpaHV4YUBAIOT TOK 3AEMEHTOB CBETO-
BMOAHBIX MHAMKATOPOB ¢ 0BiyvMy KaToaa-

F-"uc. 3

M HG1 v HG2. MNpu aameHe HOVKATOPOB
YKQ3aHHOMO HA CXBMEe THMa APYrUMK MO-
XeT NoTpefoBaTbes YBENUYUTL APKOCTb UX
CBENEHUSA, YMOHBILVE HOMWHAN YrOMSHY=
ThiX PEaNCTOPOSs.

Kak v ocHogHas, nnata Be0Aa/BuIBOAA
OBYCTOPOHHAAN. Yeprexy nevarHbiX Npo-
BOAHWKOB U CXEMb! PasMELLEeHHS 3NeMEeH-
T0B Ha ofenx CTopoHaX MOKA3aHH HA
puc. 4. MNnaty kpenar K nepeaHeit naHenu
KOpnyca HW3KOBONLTHOro O5IoKA TAakvuMm
oOpasom, 4TOObl HECATUYHLI® TOUKW Ha
ceeToaMoaHbix MHankavopax HG1 v HG2
0OKas3anvch CBEpPXY (8 He CHU3Y, KaK OOk~
HO). MIMEHHD B TAaKOM NONMKEHUN UM Pl

Ha WHOWKATOpaxX BHIMAAAT MPaBUALHO
{870 NPeayCcMOTPEHO NPOTPAMMOIt MHK-
poKoHTposepa). Bunky XP1 coeamHsoT
C OAHOWMEHHO HAa OCHOBHOW Nnave
16-npoBoaHBIM WnedomM.

UcTouHVK HaunHaeT pabotath uepes
TPU CekyHaR NOCAE BKNIOYEHUA B CETb
U 3aMblKaHua  BoikaoYarenn  SA1
{cm. puc. 1). BugeaeHHoe Ha undposse
VHAMKATOPh ABY3HAYHOE YHCAC — 3HAYe-
Hwe NoAaBAEMOrc HA AAPOUOHU3ATOD Bhi-
COKOrO HanpsokeHua B KWNoeonabTax. Ero
MOXHO H3MeHATL waramu Nno 1 KB ¢ nomo-
wbio KHOMoK SB2 "Up” (Beepx) v SB3 "Dw"
{eHu3). CocTosiHue JOCATUHHBLIX TOHEK Ha
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IPMc. 4

VHOWKATOpax NMOKa3biBaEeT, Kakoi U3 BO3-
MOXHbIX PEXVWMOB paboTbl YCTaHOBNEH.
Bcero ux wecTb:

1. CeetuTCs AecaTuqHas TOHKa Ha UH-
nvkarope HG1. BbiICOKOE HanpsXxeHue Bbl-
pabarbiBaeTcn HenpepbiBHO.

2. CBeTuTCH OecATUYHan TO4Ka Ha WUH-
nvkatope HG2. Luvknnueckuii pexum
¢ nepuoaom 1...10 mvH. B nepeoi nono-
BUHE LMKS1a BbICOKOE HanpsXeHue ecCTb,
BO BTOPOW €ro HeT.

3. CBeTATCA [OECATUYHbIE TOYKU Ha
06oux MHOUKaTopax. AHanorM4YeH pexmMy
1, HO vwepes 3aaaHHoe Bpems (1...99 MUH)
BbICOKOE HanpsxeHve aBTOMaTu4eckn Bbl-
KNO4aeTCs.

4. MuraeT gecaTuyHas To4Ka Ha uHan-
katope HG1. Buicokoe HanpsxeHwe Ha
1 ¢ BKNIIOYEHO, Ha N ¢ — BbIKJIIOYEHO. Hure-
5o N 3apaiot B uHTepeane ot 3 po 10.

5. Muraet pecsitu4Has To4Ka Ha Hon-
katope HG2. Mpubop paboTtaeT, KaK B pe-
xvme 4, B TedeHve 3a4aHHOro BPeMeEHU
(1...99 MuH), nocrne Yyero BLICOKOE Hanps-
XeHve aBTOMaTU4ECKN BLIK/II0HaeTCs.

6. MuraioT necsaTuyHbIe ToHku Ha obe-
vx uHpukaropax. Beicokoe HanpskeHve
nNiaBHO HapacTaeT A0 MakCUManbHOro
(35 kB), 3aTem NNasHO CNajaeT fio MUHKU-
manbHOro (15 kB). Mepuon NOBTOPEHUR
umKna — 5 MUH.

B pexuvmax 3 n 5 no ucredeHnn aafaH-
HOro BpemeHy npuéop "3ackinaeT” — Bbl-
COKOE HanpsXeHWe BbIKMIOYEHO, NHOVKa-
TOpbl noraweHsl. BLIBOAAT €ro u3 aToro
COCTOSIHUSI HaXaTuem Ha NoBylo KHOTIKY,
nocne Hero Bbiaepxka 6yner nosTopeHa.

MepexnioHaloT pexuMbl KpPaTkoBpe-
MEHHbIMU HaxaTuaMu Ha kHonky SB1
"Set"” (ycTaHoBka). [lepeoe 13 HVUX BbIKIO-
4YaeT BLICOKOE HanpsixeHve, a uudpbl Ha
WHOWKATOpEe HAYUHAIOT MUrarb, NOKasbl-
Bas Npy 3TOM TEKyLL|ee 3HaveHve napame-
Tpa yCTaHOB/IEHHOMO peXxuma, Hanpumep,
BpeMsi, B TEYEHWE KOTOPOro BLICOKOE Ha-
npsxeHve OGyneT BKMIOYEHO. 3HadeHue
MO>HO U3MEHNTb C NOMOLLbIO KHONOK "Up”™

n "Dw". Mocnenyowme HaxaTust Ha KHONKY
"Set” nepekno4aloT PexvMbl C COOTBETCT-
BYIOLLUM W3MEHEHUEM COCTOSHUSI fecsi-
TU4HbIX TodeKk. Ludpbl HA nHOMKaTOpax
nepecTalT MAraTh,U HOBbIN PEXUM Ha4un-
HaeT pneicTBOBaTb, €CNV yOepXWBaTtb
KHOMKY "Set” HaxaTol 6onee cekyHabl.

Knonka SB4 "Adj" (noacTpowika) npea-
Ha3HayeHa ans kanubpoBku — npueene-
HUSA BbIXOOHOIO HanpsXXeHwsl B COOTBET-
CTBWM C NOKasaHuamu nHaukaropa. Ha-
npsiXeHWe U3MepsioT KUNOBONIETMETPOM,
NOOKMIOHEHHbIM MeXay rHeanom XS1
1 o6Lwmm npoBogomM. MOXHO BOCNONbL30-
BaTLCSl, HaNpuUMep, MUKPOaMNepMeTPOM
C TOKOM MOJTHOro OTKJI0HeHWs1 50 MKA, CO-
envHUB ero nocnenosaresibHo ¢ Habo-
pOM peancTopos o6LLMM CONPOTUBIEHU-
em 1000 MOm.

Mepen Hauanom kanubpOBKU pPEKO-
MEHZyeTCs YCTaHOBUTb Ha UHAMKaTopax
VUCTOYHUKZ MUHUMAJIbHOE 3HaqeHve Ha-
npspkeHus (15 kB), xoTa npouenypy MOX-
HO HaumHaTthb ¢ noboro. locne HaxarTus
Ha kHonky "Adj” uvdpbl Ha8 HaUKaropax
6ynyT muiratb noo4epepHo, CUrHanuau-
pys, HTO pexum KanubpoBKW BKJIIOHEH.
Onepupys kHorkamu “Up™ n "Dw”, noaro-
HSIIOT NOKA3aHUA KWIOBONMBETMETPA K 3Ha-
4YEeHWIO, BblBeOEeHHOMY Ha WHAWKaTOpbI.
HaxwumaloT kHonky “Set”. B 3TOT MOMEHT
MUKPOKOHTPONNIEP COXpaHsaeT B 3Hepro-
HE3aBUCUMOI NAaMSTU HYXHOe 415 Nony-
YeHUs 3a4aHHOMO HanpsXeHWs 3HadveHue
4acTOThl UMNYNbCOB W yBENU4YUBaeT Ha
1 yucno Ha uHavkartopax. Knonkamm “Up”
1 "Dw" BHOBb perynupyioT BbIXOOHOE Ha-
NPs>XeHne 1 HAXUMAIOT KHOMKY "Set". 3Ty
npouenypy nOBTOPsIOT HeobxoAnmoe
uncno pas. BeixogaT ua pexuma kanut-
POBKM, yAepXvBas KHOMNKy "Set” HaxaTol
6onee cekyHAabl.

MNoBTOPHO BK/IIOYATL UCTOMHUK paHee
4YeMm yepes MUHYTY NMOCHe BbIK/IIOHYEeHUs He
cnenyer.

Pegaxrop — A. Honrwi, rpadwxa — A. fonrwi

MOAYNRbHASAA PEKNTAMA
Ycnoeus cM. Ha c. 10

COBEPUTE CBOVUMU PYKAMU!
JYYLWKE KOHCTPYKUUU
XKYPHAJIA "PAGUO™

YACTOTOMEP —
LNOPOBAA LWWKANA —
LC-METP!

N ewe G6onee 100 nonynapHbIX Ha-
GOpOB AN CAMOCTORTENbHON COOPKM.
[ns nonyyeHnst 6ecnnaTHOro karasora
NPULLIUTE YUCTLIN KOHBEPT C obpar-
HbIM 24pEeCOM.

115201, r. Mockea, a/a 4

"HOBAfl TEXHUKA™

* * *

PAAVOKOHCTPYKTOPBI BCex
HanpasJieHWi, pasnuyHoN CNOXHOCTH
N LEHOBOW BOCTYNHOCTU, HOBHUHKH .
Kopnycbl ans POA. PagnoanemeHTbl,
MOHTaXHbI MHCTPYMEHT U marepuarnsbl.
IBM-komnnexTyowme.

Ot Bac — 4/CTbIl ONNa4yeHHbIA KOH-
BepT ¢ Bawwmm o6parHbIM aapecom Ans
6ecnnaTHoro karanora.

426072, r. xeeBck,

a/s 1333 PTL, «[pomeTeii».

* * *

KOMIJIEKCHOE CHAB)XEHUE
PEMOHTHUKOB P3A

PEeMOHTHLIM OpraHn3aLusmM 1 HacT-
HbIM JiULiaM NpegJiaraem:

— oTevecTBeHHble U VMNOPTHbIe
pPanvoaNeMEHThI;

— 3nexkTpo-, pasuovsmepuTesb-
Hble npuBopbl, 0BOPYAOBaHWE, UHCT-
PYMEHTbI, Marepuansi;

— CXeMbl, CEPBUC-MaHyasibl, nuTe-
parypy no peMOHTY.

Katanor — 50 py6. 6e3 nouToBbIX
pacxonos.

Mo 3asieKam NpeanpusaTUin —

BECIMJIATHO.

111401, r. Mockea, a/f 1 «[locbinTopr»

NHTepHeT-marasunH:

WWW.SOLON.RU
E-mail: post@eolon.ru

* * *

NPELJTATAEM
PeMOHT 1 N3roToBNEeHNne aKKyMy-
naTopoe u c6opok ans noboir pa-
ANO3NEKTPOHHON TEXHUKU.
JocTtaeka no Poccuu.
Mockea (095) 7/¢.: 506-23-32; 506-28-39.
C.-MNetepbypr (812) T. 535-25-96.
OneKTpOHHanA NoHTa:
ms_time@hotmail.com
www.time1l.
* *
MpuHUVNUANEHBIE PaAVOCXEMbl Ha
3aka3. CToumoCTb cxembl OT 40 no
80 py6. Ge3 nO4TOBbIX PACXOROB.
3aKaabl HanpaessATb NO aapecy: r. Con-
HeuHoropck, yn. Moutosas, 11, a/a 13.
MapTbiHoBY C. J1.
E-mail: ser-martynov@yandex.ru.

* * *

BbicbifiaeM NouToN paavoniobuTens-
ckvie Habopbl, niobble paavoaeTay, H-
cTpyMeHt. Kartanor GecnnarHbiil. KoHn-
BepT c 06paTHbIM aapecom 0653arensHO.

426011, r. Uxesck, a/s 4606.

Ten. (3412) 78-07-13.

E-mail: svet@udm.net

e

assssassdsanEsanssasnisbe

-
*
a
.
»
.
.
»
-
-
i
.
-
»
.
i

=

8€-82-802 ‘wol
ni"ojpeJowop :jiew-3

$00Z ‘L 5N OUTivd A8 2.

K.L[qg 8 MINHOdLI3UE




10.ru

"
dom@rad
Ten. 208-28-38

E-mail

il Y

B. MMOPOXHSIBbIH, r. KpacHosipck

Moelt ctatbe "Ctabunusatop n "cto-
pox" ans eubpauymoHHOro Hacoca”
("Paguno”, 2002, Ne 3, c. 25, 26) 6bino
NPEeaNoXeHO YCTPOMCTBO, NOAAEPKUBAIO-
Liee NPon3eoauTEILHOCTE BUBPALMOHHOIO
BOASHOFO Hacoca “"Maneil” 6AnM3Koi K HO-

.~ MUHANBHON NPpYU XapakTepHbIX ANs cefb-

CKMX 3/IeKTpoceTel 3HauUTeNbHbIX OTKNO-
HeHusix Hanpspkenus ot 220 B. 3keusa-

._ JieHTHas cxema Hacoca co ctabunusaro-

pom nokasaHa Ha pue. 1. NpumenuTs No-
no6HLIA cTabMNn3aTop MOXHO N € APYrMA

Hacoc UcneITbiB2eM NOrpy>XeHHbIM B BO-
oy, NpunoxeHHoe K Hemy U pesuctopy R1
HaNPsXeHue perynivpyem c NomoLLbio aB-
ToTpaHcdopmaTopa T1. U3amepeHus Haum-
HaeM NpY MUHUMASBHO AONYCTUMOM A5
Hacoca Hanpsxeduu. Jonyctum, 310 180 B.

3amkHye BbikoyaTens S1, uamepsiem
TOK Hacoca |,.. [lanee, 3aMKHYB 1 BbIK/IoNa-
Tenb S2, uamepsieMm CyMmapHsbiii TOK |z, No-
TpebnaemMblii HaCOCOM BMECTE C PE3UCTO-
pom R1. PazomkHye S1, HO ocTaeuB S2 3a-
MKHYTLIM, U3mMepsiem TOK pesuctopa gy

CrabunuaaTop

FU163A
I
— I
o PA1 81 82
~ T I I
220B NATP H R1

Puc. 2

HacocaMy, HO Ans 3Toro notpebyertcs
paccyuTaTth HOBbIE NapaMeTphl 3nemMeH-
TOB crabunusupyiowlero koHTypa L;,C;
NcxoaHbie paHHbie ons pacyeta — 3a-
BUCUMOCTU akTUBHOW R, 1 peakTyeHOW
X, = 2rFL,, (F=50 u) cocraBnsioOLx CO-
NPOTUBAEHUSI HAcoca OT NPUIOXEHHOro
K HemMy HanpsixeHus U,. AKTuBHOE conpo-
TuBnenve R, xapakrepuayeT pacxoj 3Hep-
i Ha NepeMarHyMeaHne MarHMTonpoao-

| [ia v NepemeLLeHre NOABUXHKIX HacTed Ha-

coca, Ha Harpee oBMOTOYHBIX U COeaunHU-
TenbHbLIX NPOBOAOE. PeakTMBHOE cONpOTHB-
neHve X, XxapakrepuayeTt 3Hepruio, 3anaca-
eMy10 B MarHuTHOM none o6mMoTKY Hacoca.
3Han HanpsixeHue U,, notpebnsiembie

| HacocoMm TOK |, 1 aKTUBHYI0 MOLLHOCTL P,

HYXHBIE 3HAYEHUS HaxoaaT No GpopMynam:

cos@p= L'
U
Z, =, ()
'H
w=2Z,cosqQ; 2

Xy =2Z,1-cos?¢ . (3)

OpgHako ons namMepeHus MowHocTu Py
HeobxoauM BaTTMETP — AOBONLHO pea-

| KuiA B paavoniobutenbckon npakTuke npu-

6op. MNpeanaraembim HUXE cnocobom
MOXHO ONPEeaBNUTL NapamMeTpbl 3KBUBA-
JNIEHTHOA CXeMbl, UMEA JULLb BONILTMETP
1 aMnepmeTp.

WcneiTarensHylo ycTaHoeky cobupatoT
no cxeme, NpUBEOEHHOH Ha pmc. 2. Co-

' npoTuBnenue peauctopa R1 nomkHO GbITh

NO BO3MOXHOCTU BNu3kmuM K OXuaaemMomy
3HaYeHUIo MOoAYNs NOSHOFO CONPOTUBIIE-
Hus Hacoca | Z,| v cooTeeTcTRyIOLLEH MOLLL-
HOCTU. MM MOXET chyxuTk, Hanpumep,
koH¢opkKa anekTponiuTbl nu T3H moboro
anekTpoHarpeeaTeibHOro npubopa.

oTAenLHO. Tenepk MOXHO Pa3OMKHYTh Bhl-
knoYaTens S2, epMnCIUTLE KO3GGUUMEHT
MOLUHOCTU NO dopmyne

2 2 2
cosp=2 k=,
2, -1,
a cocTaBnsioline NOSHOFO conpoTUBNE-
HUus Hacoca — no ¢popmynam (1—3). Onu-
CaHHYI0 NpoLesypy NOBTOPsieM NPy HOMU-
HankHOM (220 B) n makcumanbLHOM (Ha-
npumep, 240 B) HanpsxeHusx.
PeakTneHoe conpoTtuenenvue crabunm-
3UPYIOLLEr0 KOHTYpAa, BKIIONAeMOoro rno-
cnenoeaTesibHO C HACOCOM, PABHO

1

X, =2nFL, 7FC.
Y1066l cTabunnsvpoeaTte NpPOU3BOAU-
TenLHOCTL Hacoca npu konebaHusx Ha-
npsxeHus cetn U, 3naveHue X, JO/MKHO
3aBUCETh OT HANPSHKEHUS NO 3aKOHY

X (U)y=—X,(U)+

3necek l,; — ToK, noTpebnsemMeiil Haco-
COM NPY HOMUHANIBHOM HanNpPsXeHun ceTn
Uy=220 B. Moacraensn B popmyny Hai-
[EHHbIE Ha NpeabiayLLemM 3Tane 3HayeHus,
HaxoauM MUHUMANBHOE Xy min U MaKCH-
MaNBHOE X max CONPOTUBNEHUS KOHTYpa
NpY U3MEHEHUN HANPSXEHUS B 33JaHHOM
VHTEpBane.

PeakTBHOE CONPOTUBNEHNE KOHOEH-
caropa C., LO/MKHO YAOBNETBOPSATL YCNO-
BUIO

Xc = (1,1 1:2)Xxmin'

BribMpaem KonHoeHCaTop HOMWUHaSb-
HOWM eMKOCTbIO, Bivkaniliein K 3HaueHuIo,
onpeaeneHHomy nNo ¢popmyne

.
Cor=—m
CT 21‘:Xcl

# 06paTHEIM NepecyYeToOM YTONHAIEM Benn-
yuHy Xc. KoHpeHcaTop A0/HKEeH BblAepXuU-
BaTb NepemeHHoe Hanpsixenue, apgek-
TUBHOE 3HaYeHne KOTOPOro AoCTUraeT

Uimax = o * X max -
NpucTtynas k pacyery gpoccens L,

HangeM MakcuManbHbl Tekyliuid Yepes
HEro TOK

—1 Xemax = Xc
HO XC
¥ avameTp npoeoga 06MoTKK
d>07./l| may -

CeueHue Ll-obpazHoro cTankHOro
MarHUTONPOBOAa Apoccens abibupaem 13
ycnoeus

§>04 V’UK max “ILmax -

[ns onpesienenys smcna auTkos o6moT-
KiA MUCNOMNb3YeM U3BECTHBIV cnocob 3kene-
PUMEHTaNEHON OLEHKW  XapakTepucTuK
MarHMTONpOBOAA. MOHTa)KHbIM NPOBOAOM
cevenuvem 1...1,5 MM? HaMaTLIBAEM HA HEM
npo6Hyo 06M0T|<y ¥3 W, =50...200 BUTKOE,
noaK/oNaeM ee Yepes amnepmeTp K pery-
nupyemomy aeToTpaHcgopmaropy 1, no-
CTENEeHHO NOBbILLAas HANPSXEHNe, cHuMa-
€M BOJIT-aMNEPHYIO0 XapakTepucTuky, No-
pobuylo un3obpaxeHHoli Ha pme. 3.

IL max

E

EHaC

0 1

[Puc. 3]

Mo eepTUKanbHON OCU 30ECk OTNIOXEHa
3C camonhaykuuu, paccuuTeiBaemMas no
dopmyne

E=U?-(-1)?,

roe r — conpoTusieHue NpobHon o6moT-
KiA, UBMEPEHHOE OMMETPOM.

Onpeaenve no rpaduky SAC Hacbie-
Hus E,zc, HNCNO BUTKOB 0BMOTKM Apoccenst
naxoaum no dopmyne

U,
w = (105...41) —Xxmax .y
EBac

Mpoeepsiem BO3MOXHOCTL pasmetle-
HUsA 0O6MOTKU B OKHE MarHUTONPOBOAA LLIN-
puHo#i b u BeicoToli h. Ecnn yenoeune

b-h
S -
0,842

He BbINONIHEHO, NPUAETCH B3SITE MarHUTO-
npoeop, 6onbliero pasmepa. Ons ynober-
Ba HAcTpoWku ctabunusaTtopa peKomeH-
AYI0 NpeaycMoTpeTe OT 0OMOTKM apocce-
Jifl HECKOJIbKO OTBOZI0B.

Penaxtop — A. Jonrwii, rpagwxa — A. Bosrui




YMeHblweHne BEepPOosaTHOCTH
NOXHOro cpabarniBaHNA

CUrHannaumum

C. KOJ/IMHBKO, r. Cymbt, Yxpauna

OXPBHHBIE CHCTEMBI, MMEIOWME B CBOEM COCTaBE f4aTymKy BnOps-
M, B COnbLICH CTEreHN NOABEPXeHbL! AOXHbIM CPBOaYbLIBAHNAM.
Npennaraemas cNCcremMa CnpPoeKTUPOBaHe Taxnm o6pPasom, 4robsi
YMEHBLUNTD BEPORATHOCTD NOXHOro cpabareiBBHNA 1 He BecrioxonTs
AIOHANPAacHY Hif XOIANHA OXPAHREMOFo 00bEKTa, HIf OKPYXaIOLMX.

6L HenocTaTok GONLWVHCTBA YC-
TPOWCTE OXPAHHOM CUrHaNU3auuu
NPOMBILWAEHHOTO HU3TOTOBNEHNA WU Pa-
OHONIOBUTENBCKUX — BHICOKWIA MPOLEHT
NOXHLIX cpabarbiBannii. ApKWA npyumep
TOMY ~— 3aBbiBalowe 683 BUANMOL Npu-~
HYHB NPYNapPKOBaHHBIe asToMOGuNK.
AHanN3 NPVHVH NOXHLIX cpadaTbiBa-~
HWIA NOKA3LIBAET, YTO B OCHOBHOW Macce
3TO KPATKOBPEMEHHLI® BO3ENCTBUA HA
OXPaHAEMbIN 00LEKT @CTECTBEHHBIX (hak-

TopoB. Tak, NPUMEHUTENLHO K aBTOMO-~
OUNsHHIM OXPAHHEIM CUCTEMaM C Nbe30-
SNEKTPUYECKUM AATHUKOM 3TO MOryT
6u1Th NOpUIB BeTpa, 613K Npoexaswwii
aBTOMOOUNL, BNEKTPOMATHUTHHIA WM~
nynsC B rposy U T. Ai. 3n0HamMepeHHbIe Xe
aencTeua obbiuHO Gonee NPOACAXM~
TenbHbl, NTO ¥ no3eonser sPPeKTMBHO
WX BbIAENNTH.

3apava 31a He HOB&, W HEKOTOPHIE €€
pewenna yxe 6GunM onyGAMKOBaHLI
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B XypHane. Tak, sanpumep, 0. Buxo-~
rpaaoe B ceoel cravee "Hatuuk Bubpa-
uvM ana oxpaHHoro ycrpoiicTea” ("Pa-
amo”, 1994, Ne 12, c. 38) npeanoxun
cUTHAN C BHIXOAA youauTena—@popmm-
poBaTens nofasaTe HA NEPUOAMHECKH
o0HynsemMblil OBOWYHHIA CUYETHYUK VM-
nynLCcoB. McnonHnTensHoe yCTPOMAGTBO
BKAIOHAETCH CUTHANOM € OAHOTO M3
paspaaocE cYeTymnka, Bulbupaemoro ne-
pexnlovaTenem.

CurHan TpeeBorv NOA8eTCHa TOIAa,
KOTI& 4YUCNO MMNYNBLCOB C OATHMKA 38
nepnof, 0GHyneHns NPeBLICUT YCTAHOB-
nedHbd npepen. Muaye rosopsA, ycT-
POUCTBO aHanuaupyeT CUTYaUUIO He No
NPOACAXUTENBHOCTH BO3AEWCTBUA Ha
DaTYUMK, @ N0 YUCAY CHOPMHPOBAHHBIX
UMNYALCOB B ©AWHMULY Bpemenn. Ecam
AAaTYMK 3a KOPOTKOe Bpems BupaboTaer
Gonswoe YMCNO MMNYNLCOB (CBOe0G-
pasHuiii Apebear), He NCKNIYEHO NOX-
Hoe cpafaTuiBaHue.

NMpuHunuansHaa cxema npeanarae-
MOTO OXPAHHOTO CUrHanusaTopa u3o6-
paxeHa Ha pucynke. Jatik BQ1npeot-
pasyeT MexaHn{eckue konebaHma oxpa-~
HAeMOro oObeKTa B aneKkTPUNecKNE MM-
NyNsCH, KOTOPHIE NOCTYNAloT Ha BXoA
yeunnutenia—@QopMUPOBATENs C BEICOKUM
BXOIHBIM CONPOTUBNEHHEM, COGPAHHOND
Ha TpaxaucTopax VT1, VT2. Moactpoey-
HbiM pesucTopoM RS ycTanagnmealoT
YyBCTBUTEABHOCTL.

Banee curnan, npoias 4Yepes sne-
MEHT DD 1.2, nocTynaeT Ha BXOA BpeMeH-
HOro aHannaaropa, COOPaHHOr0 Ha TPUr-
repax DD2.1, DD2.2 v anemeHTax DD1.1,
DD1.3. Uens R7CS supabaruiBaeT B MO~
MEHT BKNIOYEHUSA MUTAHVA UMMYNILE HA-
YansLHOW YCTAHOBKKM, KOTOPLIA NOCNE MH-
BepTypoBanus anementamm DD1.3
u DD1.1 yctanapnveaer Tpurrepb DD2.1
n DD2.2 B HyneBoe cocTosHue. B aT0
BpEMA YCTPONCTBO HEYYBGTBUTENLHO
K CUrHanaM aaTynka U NO3BOASET MOKU-
HYTb OXPaHAEMbI OOBLEKT.

Mo oKoHYaHUM ABHCTBUS CUMHANA Ha-
YanbLHOM YCTAHOBKY YCTPOICTBO Nepexo-~
auT B pexum oxupanns. MNpy noctynne-
HUM UMNYNECOB C aaTtunka Tpurrep DD2.1
NepeKnio4aeTca, M Ha Bpems, 3anaBae-
moe uensio RIC7T, ycTpoiicTeo 3abnoku-~
POBAHO — MMNYNLCH OATHIKA HE BAUSIOT
Ha COCTOSHME YCTPONCTBA. XO3AUHY Xe
3TO BpeMsa HeoOXOAMMO ANS OTKNIOHEHNA
YyCTPOHCTBA (ECAM BLIKNIOYATENL HAXO-~
OUTCA BHYTPY OXPAHAEMOrO NOMELLEeHIN)
N0 BO3BPALLEHVN Ha COLEKT.

Koraa HanpaxeHwe Ha kKOHAeHCcaTope
C7 pocruraeT MNONCEMHB NUTAICLUEro,
6nOKMpOBKa CHUMAETCA. Tenepb nep-
BHIli Xe UMNYNLEC, NPUILEALLWIA C BaTYN-
ka B TeqeHmne 30 ¢ (npy ykazaHHbIX Ha
cxeme HOoMMHanNax snemeHToB R8, C6),
nepeknowut Tpurrep DD2.2, nuraxue
uyegpes OTKPLIBWWACA TpaHancTop VI3
NOCTYNUT K GOPMUPOBATENIO TPEBOXHO-
O CUrHana, v B TeveHWe BpeMeHM, 3a-
nasaemMoro uensic R10C8, GyneT 3By-
4aTh CUrHan Tperorn. MpuU 3TOM HNUIKWA
VYPOBEHL C MHBEPCHOrO BbIXOAA TPUrre-
pa DD2.2 3anpeutaeT NPOXCXAEeHWE UM~
nynecog Yepes anemeHT DD1.2, yrobu
GNOKMPOBATL CUrHanbLl ¢ OaTYKa Ha
BpeMA 3ByuaHus Tpesorw. Llenb REC3
obecneyrBaeT AONONHUTENLHYIO He-~
GonbLylo 3aAepXKy OTKPLIBAHUA 3ne-
MeHTa DD 1.2, 3Ty mepbl HaaexXxHo npe-
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AOTBPAWAIOT AKYCTUNECKYI0 OOparHyio
CBS3b MEXAY AUHAMUYECKON ronoBKON
BA1 u gaTumkom BQ1.

[pK yKa3aHHLIX H3 CXeMe HOMMHAnax
AAUTENEHOCTE PEXVMOB NpubnsuTens-
Ho Gyner 1akoil: Ha4anbLHan yCTaHOBKA —

| 30 ¢, PEXUM HEWYBCTBUTENEHOCTU — 3 C,
Tpeesora — 30 c.

POPMUPOBATENb TPEBOXHOMO 3BYKO-
BOMO CUMHana cOCTOMT M3 ABYX reHepa-

. TOPOB U MOCTOBOre ycuaurtens 34, Ha-

TPYXEHHOTO RUHAMUYESCKOW FOSIOBKOW
BA1 MowHOCTHIO HE meHee 2 BT, Ha ane-
menTax DD3.1 v DD3.2 BuiNOnNHEH reHe-
parop MHOPAHU3KOR HACTOTH, KOTOPBLIA
C NEPUOROM OKOAO 3 C NAABHO M3MEHAET
NPUMERHO Ha OKTABY TG B OAHY, TO B ARY-
rylo CTOPOHY YacTOTY reHepaTopa 3ByKO-
BOW 43CTOTH, COOPAHHOrO HA ANEMEHTAX
DD3.3, DD3.4. 3nements DD4.1, DD4.2
n anoa VDS o6pa3yioT uene 3anycka re-
Hepatopa 34. Onementst DD4.3,
DD4.4 — OydepHae WHBEPTOPL: WX
MOXHC MCKAIOMUTL U UCNOAB30BATE ANA
pacwupeHun GYHKLUUOHANBHLIX BOSMOX-
HOCTe ycTpoucTea (Hanpumep, ana yn-
PABASHUA CBETOBON MHAUKALVEN PEXu-
Ma TTpeBora”).

MOCTOBOH yCUNUTENL BHINCGIHEH HA
YETHIPEX COCTABHLIX  TPAH3UCTOpPax
VT4VT6, VTI0VTS8, VTSVT7 u VT11VTI.
B uensx MUHUaTIOPpU3aLmMn KOHCTPYKUMA
MOXHO WCNONB30BaTL NOTOBLIE COCTaB-
HHE TRAH3NCTOPH cepuil KT972 u KT973.

OnNVCaHHBIN CUrHANU3aTOpP MCNONL3O-
BaH 119 OXPaHbLl BXOQHOM ABEPU HEXWIO-
ro nomelyeHus. Ox nuTaerces ot Garapen
raneBaHU4ecKVX SAEeMEeHTOB. YCTPONCT-
BO CMOHTUROBAHO B KOPMYCE CTaporo
MarHMTogOoHa, B KOTOPOM COXPaHEHBH

| GaTapelHuil OTCeK 1 AMHAMMHECKAR Fo-

noexka. Buwkniowarene nuraHus SA1 —
TMN1-2 uan TB2-1 — noTaitHoi, RocTyn-
HUIi cHapPYXu nomewenys. Echu nome-
weHve anekTpnuuupoBaHe, CTouT Co-
XPaHUTE U UCTOMHUK MUTAHWUA MarHuTo-
¢oHa, NOAKNIOYVE €ro C AUOBHON pas-
B923K0i1 NapanneneHo GaTtapee. 3To npo-
BT CPOK CAYXOE KOMIUISKTA ranbBaHu-
YSCKUX INEMEHTOB.

HAamuk BQ1 npukpennen wypynamm
BOAU3M 3aMKa U 3aMackuposaH. Bmecto
3M-5 MOXHO UCNONBL30BATL APYIUE Tbe-
3ouanyqarenn na cepun 3M. Hennoxo
paboraeT B kayecTee fariuka MOHOGO-
HU4ECKAA Mbe30roNoBKa 3BYKOCHUMaTe-
na 9MNY, npwxartan Kk 3aMKy ynpyroii nna-
CTUHON. KOHey urnogepxarvens chenyer
YTRXENUTL OAPOGVHKON ans TIOBLILLIEHUA
YYBCTBUTENEHOCTH.

B npasuibHO COBRaHHOM YyCTPOACTBE
HYXHO TOIbKO YCTAHOBUTL HEAEXOAUMBIA
YPOBEHb HYBCTBUTENLHOCTU PE3NCTOPOM
RS5. Echm BCe e nortpedyercs vckate
HEMCTNPABHOCTb, CAEAYEST BPEMEHHO 3a-
MEeHUTL pe3ncTopel R7T—R10 apyrvumm,
MEHBLLEND CONPOTVBNEHNS — ITO COKPa-
TUT ANUMTENLHOCTE KaXBOorae Pexvma
U YCKOPUT HanaxveaHve. fina npoBepkm
UCNPABHOCTU GOPMUPOBATENS CUIHaNa
TPEBOMU HYXHO NPU BINIOYEHHOM fiMTa-
HUY 3aMKHYTE KONNEKTOp W 3MUTTEp

2 TRaH3ucTopa VT3,

BpemeHHOH aHanNM3aTop MOXHO MC-
IONbL3CRATL M B APYIUX OXPaHHLIX CUCTE-

| Max, yToOht U3GABUTL UX OT NOXHBIX CPa-

GaTuBaHUM,

CurHanusartop paspaaku
akKKymynatopa B ¢oHape

A. KAJIMHWH, r. Bonorga

KKYMYNSTOPHBIMY POHAPAMU  HaCTO

NOAL3YIOTCA B SKCTPEHHBIX CUTYAUN-
Ax. Ho HyXHO ObiTb YBEPEHHBIM, HTO,
LONre NPOCTOAB HA NOMIKE, OH HE NOABEe-
DeT B CaMuiii HENOAXORSLUMI MOMEHT.
Mo SPKOCTU CBETA CTENEHDb 3aPRAXEHHOC-
T™ aKKyMYNATOpPa OLEHUTL TPYAHO, ne-

BEHb Ha BLIXOAaX 3N€MEHTOB (B TOM
yucre Ha Boisoge 9) HU3kwA. TpaHsmc-
TOp VT2 3aKpuiT, VT3 oTkpuiT, Namna EL1
CBETUTCA.

Npu cHUXEeHUKM Hanpsxenns GaTapen
TpaHauctop VT1 3akpmsaerca. Buico-
KWiA NOrMHeckunii YpOBEHb Ha €ro kon-
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Pegaxrop — 1. Nomakwm, rpaduma — 10. Anapees

pPUoBUYECKHN TIPOBERATE HaNPAXEeHne
BOJNIETMETPOM KpaiiHe HeyROGHO. MoxHo
M3roTOBUTL YCTPOMCTBO KOHTPONS €O
CBETOAUOAOM, HO MECTO ONS YCTAHOBKM
nocneaHeroe Ha Kopnyce GoHaps HaiTh
HENPOCTO, Aa U MOCTOSHHO CheamTk 3a
HUM yaaeTca He scerpa. Npepnaraemoe
yCTpOiCTRO, paspaboTannoe Ana one-
paTmMBHOl Nposepku hoHapeil XeneaHo-
LOPOXHBIX MYTEBLIX 0OXORYMKOB, 3a-
CTaBNAeT MUrate flamny $oHapa, ecnu
€ro aKKyMyNATOR Paspaanncs.

Cxema cvrHanuaarTopa nokasaHa Ha
puc. 1. MNpy HaNpAXeHUn akKyMynavo-
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pa GB1, 6onbweM HanpaxeHuss crabu-
msaumu crabunurpona VD1, Tpanauc-
Top VT1 orkpu, Ha Bxoae El Mukpocxe-
Mt DD1 YCTaHOBNEH BHICOKWMIA NNOrMyec-
Knil yposeHb. Tak Kak 8TOT BXoa obmn
ONS BCEX 3NEMEHTOB MUKPOCXEMB, WX
paGora sanpewjeHa. JIOruveckni ypo-

nekTope v Ha Bxone El MUKpoCxemol
DD1 cMeHAeTCA HU3KVM, NepeBoan ane-
MEHTH nocneaHel B aKTMBHOE COCToN-
Hue. HauvnaeT paboTaTh reHeparTop um-
nynecos Ha anemeHTax DD1.1, DD1.2,
DD1.4. Yepes snement DD1.3 umnyne-
cu flocTynaloT Ha 6a3y TPaH3uCTOpa
VT2, NepuoanHeckn BKIKOYAS U BHKAIO-
yag namny EL1. YacTtota Muranus 3asu-
CUT OT HOMUHANOB peancTopa R4 1 KoH-
pencaropa C1.

MeyarHaa nrata cwrHanus3aropa
1 PacrioNoXeHvie aeTaneii Ha Hel noka-
3aHnl Ha puc. 2. Moabvpas pesmcTop
R2, MOXHO B HEKOTOPLIX Npeaenax ms-
meHsTe nopor cpabarweawvs. Ecnu
CBETOBOrG CUrHana HeROCTATOYHO,
MOXHO AONONHWUTL €rce  3BYKOBLIM.
Ana 9T0ro 3 AByX OCTaBWMXCA croGoA-
HBIMW SNEMEHTOB Mukpocxemu (DD1.5
v DD1.6) cobupaior reHeparop 3eyko-
BOV 4acTOTH NO CXeME, TTOKA3AHHOI Ha
puc. 3. Npy HU3KOM YpoBHE curnana El

OH HayuHaer padoTare OQHOBPEMEHHO
€ NEPBHIM r€HEpaTopPoM, YNpasnaiowmm
MUraHveM flamnul. Hacrorva 3syka 3aBu-
CUT OT HOMMHANOB pesauctopa R7 v KoH-
npencaropa C2. B kavectee BF1 npuro-
neH Nbe303NeKTPUHECKUn nanyyavenb
asyka 3M-1, HO AyLWKi pe3ynsTaT NOMy-
4aETCs € "NUWANKON" OT HEUCTIPABHOTO
MYNBTUMETRA.

Pagaxrop — A, fonrwi, rpadina — A. Bonrwit




ABTOMOOMANBHBLIN cTpOoGOCKON

U3 nNasepHoOMn yKa3skm

H. SAEL, noc. Besigenesxa Benropoackoii obn.

ABTOMOOGUNINCTE! 3HBIOT, HACKONIBKO BAXHA NPEENIILHER YCTAHOBKS
MOMEHTA 3aXNranus TONnNaa B UNAUHBPax Kkapbioparoproro oenra-
Tens. Ana aroro ncnoneayior crpobockonst. B crarse I1. Semmxoro

"CeeTonuontbli aeromMobunehbiti cTpobockon™ (“Paguo”,

2000,

Ne 9) onucan npocTosi npnbop ¢ ¢ouapem a ange cOopxn U3 SpKux
€3eroqno80a BMECTO MMAYbLCHON (DOTONaMITL.
Asrop aro#i crareun npennaraer cobpare npunbop na 6aze nasep-

HOM yKasKu.

‘pegnaraeMblii BHUMaHUIO Yutatenei

cTpofockonmyeckmil NPUGoOP NO3BO-
AT HE TONBKD YCTAHOBUTL ONTUMaNbHbIA
yron onepexenns 3axuranna {(O3) Ha xo-
NOCTLIX 060poTax ABUraTens, HO U HaliTV
HENCNPaBHYIO CBevy, NPOoBepuTb paboTy
KaTyLK 32XMraHWUA, NPOKOHTPONUPOBATL
pPatoTy ueHTPOGEXHONo U BaKyyMHOIO pe-
rynaTopoB yrna 03 Ha yacToTe BPALUBHMS
KonenyaToro Bana 4o 3000 Mu™ (Gonk-
wWwas 4acToTa onacHa ANA ABurarens, pa-

0,15 Mc cpeansif paccevBaemMasl nase-
POM MOWHOCTL AOCTUraeT NPeaefbHO
AONYCTUMOM W Pe3KO NOBLILLAETCA PUCK
CXeYb YKa3Ky, a NPy MeHbluell MeTKa Ha
WKKVBE KOfIeHBanNa CTaHOBUTCS 3pUTenb-
HO “TpyaHOynoBuMOR”". Heobxoaumo
TaKXE NOMHUThL, YTO W YACTOTa BCMNbiLLEK
Gonee 100 Iy {cooTBeTcTBYET YacToTe
BPAaLLEHWA KONeHYaToro Bana aBUraTens
3000 MuH ') onacHa ans ykasku, paboTa-
10LLEH NPY NOBLILLEOHHOM HANPSKEHWN.
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6oraowero 6e3 Harpysku). Mpudop He
paccunTaH ans UCNONL30BAHUSl Ha CTAH-
LMAX TeXOBCNYXMBAHWS, HO MOXET OKa-
3aTh HEOLEHWMWIO YCAYTY aBTOMOSUTENIO,
3acTpsBLLIeMY B NYTW U3-3a CO0EB B CUC-
TemMe 3aXUraHua.

Cxema cTpobockona uaobpaxeHa Ha
puc. 1. VIMNynbChl © BHICOKOBOABTHOIO
CBEYHOr0 NPOBOAA, Nponas Yepes Bxoa-
HOW y3en, cocToawmin n3 andpdeperHum-
pytoweit uenu C1, R2 1 orpaHnyUTensHO-
ro pesucropa R1, 3anyckaiT ogHOBU-
6parop, cobpaHHbIn Ha 2neMeHTax
DD1.1, DD1.2. BuxogHbie UMNYnbCbl 04~
HOBUGpaTOopa ANUTENLHOCTBIC OKOMOD
0,15 Mc noctynawT Ha 6a3y COCTABHOrO
Tpansuctopa VTIVTZ, paGorawowero
ycwnutenem Toka. B KONAeKTopHyIO Luenb
TPaH3MCTOPa BKNIOYEHA Na3epHasn ykasKa
BL1, cnyxawas Harpyskoi ycwaurens.
MOCKONBKY BLIXOAHBIE MMITYNLCLI OAHO-
Bubparopa MMEIOT BLICOKUIA YPOBEHD,
Ha BPeMSA WX AeiiCTBUA COCTABHOW TpaH-
SUCTOP OTKPLIBAETCA W nasep yKasku
$OpPMUPYET CBETOBBIE BCTBILLKM.

Ykaska paccuutaHa Ha HanpsxeHue
nutanus 4,5 B, a 8 ctpoSockone oHa pa-
GoTaer oT 60PTOBOIA CETY C HANPAXEHW-
em 13,8 B, noaToMy ONMTENbHOCTL Bbi-
XOAHBIX MMNYNLCOB OAHOBUGPAaTOpa He
aomira npesbwats 0,15 Mc — 3HaueHue
NoaoGpaHo SKCNePUMeHTaNbHO U CTOMNO
HOCKOALKWX  “cropeBwunx” Nna3epos.
MNpyw anutensHocTU MMNyneca Gonee

KOHCTPYKTMBHO CTPOBOCKON COCTOUT
13 gaTivka UMNYNbCOB 3aXUraHusa, Npu-
uenfisemMoro K CBeYHOMY NPoBoay nep-
BOro LMnuHapa Asurarens), U co6CTBeH-
HO YKa8KW, BHYTPb KOTOPOI NOMewieHbl
BCE OCTafNbHble getanu. Jaruvk coegu-
HEH C YKa3Kol 3KpaHUpPOBAHHBIM Kabe-
nem annHon 50 cMm.

OcCHOBOI AaTtyrka MMNYNLCOB 3aXu-
raHua CAYXUT 6enbeBas npuenka,
Ha 6OKOBOI rpaHy KOTOPOW pPasMelyeHb
aeranw Cl1, R1, R2 BxogHoro y3na.
Ha ogHy 13 NONoOBUH NPULLENKV B MecTe,
rae pacnonoxeHo paGovee nonyoTeep-
cTWe, HAMAaTLIBAIOT BUTOK AIOHTH! WHPKU-
HOK He 60518 3 MM U3 XeCTH UNU TOHKO-
MCTOBOM Meau 8 Bulle 6aHpaxa
{puc. 2). K HeMy nNpunavBaioT BLBOMA

bandow &f R1R2 Kadems
Puc. 2

koHgeHcaTopa C1. Bueog pesnctopa R1
NPUNarBaOT K UeHTPaNbHOMY NpoBOAY
coeanHuTenbHoro kabens, a pesuctopa
R2 — k skpany. Kafene NpoBoNouHLIM
GanaaxoM NPUKPeNnaIoT K pydke nNpu-
wenkyi. Ceepxy AeTann BxOQHOrC yana
cnefyeT NOKPLITb CUNIMKOHOBLIM Frepme-

Mecmio npunaLiNu roco- Serun
Boeo npoBeda humaqrHus t Pas-
— (+13,8 8) pexe

Pemcﬂmpl ﬁ’nm'ra
ﬁevaﬁmaﬂ nrema

Puc. 3

TUKOM U 3aLUMTUTL OT YAAPOB NAGHKON U3
TEKCTONUTA {HA PUCYHKE HE NOKasaHa),

Ana yctaHOBKKW geTanei cTpobockona
YKa3Ky HyXHO chHayana pasofpars. Or-
BUHTUB HAcCaaKy, YCTaHaBNUBAIOT NoA Hee
KONbUO—CBLEMHUK C OCEBON TONWMHON
1...2 MM TaK, 4TOObLI OHO YNWPANOCH
8 Kpah LMAVHAPUYECKOrD KOXYXa. 3aTeM
HaBMHYUBAIOT C YCUAMEM Haca Ky, nocte-
MeHHO BBINPECCOBLIBAA "HAYUHKY"™ 13 KO-
xyxa. Echm Heobxoaumo, onepauuio no-
BTOPSIIOT C KONbUOM 60NbLLe TOMUMHDI.

MonwTkKn pasobpaTh ykasky 663 koNb-
UA—CBEMHUKA NPUBOAAT, Kak NPaBuno,
K MOBPEXASHWIO KPOMKY KOXYXa, WU3ro-
TOBNEHHOrC U3 MANKOro anioMUHUEBONo
cnnasa. BeygaBavBaHue «HAYUHKW» W3
KOXYXa CO CTOpPOHb GaTapeiHoro orce-
Ka, KaK nokasana npakTuka, TaKxe co-
npsixeHo ¢ GoNbLUMM PUCKOM NOBPEXAEe-
HWA YKA3KK.

C npate pasobpaHHOi  yKa3ku
{pmc. 3) BoinanealoT KHONOYHBIA BBIKAKO-
yaTesb M GOKOBRIMKM KyCaykaMu akkypar-
HO, YTOBH HE NOBPEANTE PESNCTOP, YKO-
PaYVBAIOT €€ A0 WTPUXOBON AMHUK (ne-
YaTHLI® NPOBOAHUKWN NOKA3AHDI GEPLIMU).
Ecnu pesncTop BCe-TakM OKasancs) no-
BPOXAGHHLIM, He 6ena, NOCTATONHO Bbi-
BOAb 70 3aMKHYTh MePeMbIYKoi, a co-
npotuBneHue peauctopa R5 Ha cxeme
{cM. puc. 1) yeeanmyuTh a0 270 Om.
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Aetann ogrosubpaTopa v BHIXOAHOTO
younuTens Toka pas3melaloT Ha nevar-
HOM NnaTte U3 QoALMMPOBAHHOND ¢ 06enX
CTOPOH CTEKNOTEKCTOANTa TOAWUHONA
0,5 MM. HYepTex nnathl NokKazaH Ha
pwe. 4 (a — cTopoHa nevatn; 6 — cTo-
pona geTane). Oba TPaH3nucToPa v KOH-
aercarop C2 nNpUNavBAaOT CO CTOPOHBLI
NEYaTU HEeNOCPEACTBEHHO K MeYaTHLIM
nAoLWaaKam.

OTBEpPCTHA NOA MUKPOCXEMY JOMKHBI
ObiTb TakvMK, YTOOGb ee MOXHO ObiNo
CMOHTMPOBaTh BO3MOXHO Savxe K nha-
Te — TaKk Gyner nerde BCTAaBUTL NNaTy
B KOXYX YKa3K1 npu cOopke. BLiBog 7 Mu-
KpOCXemMbl ¥ 0AVWH U3 BbIEOAOB PESUCTO-

W3LfAd VE YIUMHOdLIALE
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ANEKTPOHUKA 3A PYJIEM

: car@radio.ru
Ten. 207-88-18

PAJMO N2 1, 2004

pa R3 Heo6xogumo nponaste ¢ obenx
CTOPOH nnarsl. MockonbKy nnarTa AOBONb-
HO «TecHasi», nocrtapaiTecb 3apaHee
npoayMartb NOCNeaoBaTenbHOCTL MOHTa-
xa geraneii, 4Tobbl He NPULLNOCL NOTOM
oTnaviearb yXe yCTaHOBJIeHHbIe. Mykpo-
cXeMy MOHTMPYWTE B NOCNEAHIOIN o4e-
peab. KOHTakTHble NNOLLAAKV KBagpar-
Holi popMbl HA2 o6enx cTopoHax nnathbl
HeobxoarmMo coeMHUTL OTpe3kamu Mef-
HOro NPOBOAA M Nponasite. 104 TpaH3nc-
TOp VT2 cneayeTt BNOXUTL TOHKYIO M30NsA-
LWIOHHYIO NPOKNAAKYy.

Mpexae uYemM coeauHaTb coBpaHHyio
nnaty crpobockona C nNOAroTOBNEHHOM
nnaToi ykasku, uenecoobpa3Ho npose-
puvTb ero paboTy cO CBEeTOAMOAOM BMEC-
To0 nasepa. Ceetognop (Hanpumep,
AN307b) BpeMeHHO NpunaneaioT aHoAOM
K NAOCOBOMY BblBOAY NMTAHWSA, a KaTo-
AoM — K peavctopy RS.

Ana Toro 4To6bl MOXHO 6BINO Hana-
antb cTpobockon B nabopaTopHLIX ycno-
BUSX, LlenecoobpasHo cobpaTb No cxeme
HAa pMUC. 5 VCNbITAaTeNbHbLI MYNnLTUBU-
6patop. OH BuipabaTbiBaeT KOPOTKME NM-
Nynbcel BLICOKOIO YPOBHS! C 4aCTOTOM NO-
BTOPEHUS, PErynupyemMor nepemMeHHbLIM
peancTopom R2.

Il K 8b18. 14 DI g
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UMnynbCbl NOAAOT Ha BxoA cTpobo-
ckona mn noabupaioTt peancrtop R3 Takum,
4TO6bI AANTENLHOCTD BLIXOAHBIX UMNYNb-
COB He npesbiwana 0,15 Mc.

Mocne 3TOro HyXHO yb6eauTLCs, HTO
cobpanHas nnarta ceo60,4HO BXOAUT B KO-
XKYX yKa3KU.

K cobpanHoil nnate npunavealoT TpU
rmbknx sbiBOAA — O6LLMIA, BXOAHOM (K pe-
anctopy R1 gartumka) v nniocoBoi nura-
Hus (+13,8 B), npyMknagsisaloT ee K nnare
yKaskm coefvHMTenbHelMu POnbrosbiMm
nnowaakamu Hapyxy, B 06a c6opotHbie
OTBEpPCTUS nNNaT BCTABMSIOT NO OTPE3Ky
mMeaHoro npoeoga avametpom 0,5 Mm
n nponaviealoT. He 3abyabre otaenbHLIM
NPOBOAHUKOM COEAMHUTL NIIOCOBOW Bbl-
BO/, Nasepa Ha nnare ykasku (CM. puc. 3)
C NADCOBLIM NPOBOAOM NUTAHUA HA Nna-
Te ctpobockona. Ewe pas nposepbre,
BONAET N KOHCTPYKLMS B KOXYX YKa3KU.

Ecnn Bce B nopsakKe, BHYTPb KOXyXa
BCTaB/SIOT CBEPHYTHLI B TRYOKY n3onsitop
M3 TOHKOMW XECTKOI NNacTUKOBO NNEHKM
M BBOAAT B HErO na3ep ¢ nnartoi. Topewy,
C BbLIBOAAMM YKa3KM 3a//BaloT repmMeTu-
koM. Mbkue BLIBOALI NVTAHUS OCHALLLAIOT
3axuMaMm "kpokogun” ¢ MapKUpOBKOM
NONSPHOCTY NNKW PaA3BEMOM A5 NOAKNIO-
4YEeHUS K po3eTKe NepeHOCHON namnbl.

Bo Bcex cnykasix uenecoobpasHo
B paspblB NAKDCOBOrO NPOBOAA BBECTM

avoa, sawmwarwmini crpobockon ot
cnyqaiiHoro eknioudenusi crpobockona
B obparTHoil nonsipHOCTM (Ha Cxeme
puc. 1 31OT Aviog He nokasan). Mopoii-
net nio6oit anoa Ha obpaTHOE Hanpsxe-
Hve He MeHee 50 B n cpefHuii BeINpsSM-
neHHblit Tok He menee 100 MA. CMOHTH-
poBatb AMoA MOXHO B6AM3N 3axuma
"Kpokogmn”.

Kpome 3TOro, yuMTHIBas, HTO KOXYX na-
3epHOI YKa3Ky 3NEeKTPU4ECKN CoefmHeH
C NNIOCOBLIM NPOBOAOM NUTaHVSA, €e He-
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5%
X
a8 VTf = RY
§$

+/385

Puc. 6

06x0AMMO TLLATENEHO M30NMPOBATL U BO
BpEeMS NONb30BaHUS He I0NYCKaTb conpu-
KOCHOBEHMSsi C aeTansMu asTomobuns.

Tem He MeHee paboTaTtb co CTPOBOCKONOM
6yneTt npoiue, ecnm nocneaoBaTenbHO
C 3alWMTHBIM AMOAOM BKIIKONHUTL MUHWA-
TIOPHLIVI NNABKUIA NPeAOXpaHMTentb Ha TOK
0.16 A (Ha'cxeme TOXe He NoKasaH).

Ana pabotbl cTtpobockona paryuk—
NpULLENKY LLennsioT Ha CBEYHONM BLICOKO-
BONbLTHLIA MPOBOA NEPBOro LunnHapa
asvratensi. 3anyckaiLwme MMnynbebl No-
cTynaroT Ha nprubop HYepe3 eMKOCTb MeX-
Ay BbICOKOBONBTHLIM NPOBOAOM W 6anaa-
xom B pabouem oTBEpPCTUM Aartynka. Em-
KoCTb ponmxHa 6biTb MMHUManNbHO Heo6-
XOAUMON [N YCTONHMBOro 3anycka.

Ecnn eMKOCTb Bbibpatb Ype3mepHO
6onblIO, aMnNaMTyaa 3anyckalollero
mmnynbca npu HebnaronpmsiTHex 06CTO-
ATENbCTBaX MOXET NPeBLICUTL ACNYCTH-
MYIO A1 MUKPOCXEMbI M CTaTb NPUNMHON
ee nop4un. Mo3ToMy B Hauase AaTimk cne-
AiyeT yCTaHaBNUBaTb Ha NPOBO/, 4epes Cy-
XYI0 NPOKNAAKY TONWMHOK 1 MM 13 nonu-
aTuneHa nnm NBX. Ecnu 3anycka cTpobo-
cKona He NPoOUCXoaUT — HeT MMUratoLLLero
CBEYEeHWs nasepa Ha camblx Manbix 060-
poTtax apviratens, — NPOKNaaky Haao 3a-
mMeHnTb 6onee TOHKON.

Pa6oTtaTtb co cTpobockonom yaobHee,
KOr[a ero CBeTOBOE NATHO MMEET BLITSHY-
VIO hopMy — 3T0 obneryaeT ukKcaumio
o6enx meTok B none 3peHus. MoaTomy Ha
yKa3Ky HaesaloT 0AHy M3 npunararoLmx-
CH Haca[oK, BbITAMMBAKOLWYX NATHO B NU-
Huo. Mpu pabote B cBETNOE BpEeMs AHS,
HO B TEHW, MOXHO 06oTICh M 6e3 Hacaa-
k1 (ApkocTb nsitHa Gynet Gonblie), Ha-
npaensis Ny4 TONbKO Ha NOABWXHYIO MET-

Ky. HenogemxHas meTka Ha kopnyce Gy-
[ET B 3TMX YCNOBUSIX U TaK XOPOLLOC BUAHA.
Y1068l 32LWUMTUTL Na3ep ¥ HacaaKy oT rps-
31 M NbINM Npy XpaseHun, noabepwre Ans
Hee NOAXOAALLMI YeXon U3 NNacTrKa.

B0O3MOXHO, KOMY-TO NOKaXeTcs nerye
coBpartb ogHoeuBpaTop crpobockona Ha
MUHMaTIOpHO Mmkpocxeme KS64JES.

Yeprex nnartbi ANs TAaKOro BapuaHTa no-
kaszaH Ha puc. 6. 30ecb Ha CTOpPOHE Ae-
Tanei (puc. 6,6) npunasiHbl TONbKO KOH-
pewxcarop C2 v Tpanauctop VT2, octans-
Hble JeTany — CO CTOpOHH nevatn. Kpo-
Me 3TOro, C BXOAHLIM Y3NOM COeAVHEH
BLIBOA, 2 MUKPOCXEMBI.

Mepen pab6orTonn co cTpobockonom
npotpuTe 6enytlo kpacky Ha MeTkax Ha
KOpnyce v LUKVMBEe KONeH4aToro sana Asu-
ratenst astomobuns. Ecny mMeTkm He Ok-
pawenbl, 06s3aTenbHO HaAo 3TO cae-
nate — oueHb npuroguTcs B Gyayuiem.
Xopollo nporpeTbiii asurarent nepese-
anTe Ha xonocme obopoTbl
600...800 mun~'. Mogxniounte 3aXKMbl
nuTtaHms ctpobockona Tak, 4Tobel erc nu-
Talwye npoBoAa He conpukacanmcb
C BbICOKOBOMNLTHLIMU. YCTAHOBUTE AATHUK
Ha BbICOKOBOMNLTHLI NPOBOA, NEPBOI CBE-
4N W HanpaebTe Ny4y nas3epa Ha Heno-
ABWXHYIO METKY, PacnoONIOXEeHHYIO Ha
kopnyce. 3ateM HalamMTe ny4oM nasepa
NOABMXHYID METKY Ha LUKMBE MaxoBmka —
SAIPKOCTL NATHA B 3TOM MECTe yBenuivea-
eTCs u3-3a OTpaxenus ot 6enoi Kpacku.
Ecnu meTka He okpallieHa, ApKOCTL OTpa-
XEHHOro nyya, HaobopoT, YMEHbLLUMTCS,
HO 3TO TpyaHee 3adukKcuposartb, 0CO-
6eHHO NpY APKOM OCBELLeHUN.

Y6eamMThCs B TOM, 4TO HANAEHHOE Me-
CTO — AENCTBUTENBHO METKA, MOXHO, He-
MHOIo M3MeHMB 4acToTy BpallleHns Bana
[BUraTensi, Nnpu 3ToOM MeTKa CMeLLaeTcs
Bnepea WM Hasag no xody BpalleHus
LUKVBA.

Ecnu ycTaHOBKa MOMEHTa 3aXuraHus
Ha Bawem astomobune napywewna, no-
ABVXXHAsA METKA MOXeT HaxooMTbCs Aa-
NeKo OT HenoaBMXHOW. Ha XxonocTbixX
obopoTax MeTka Ha LUKVMBE MaxOBMKa
[OMKHA HAXOAMTLCA HANPOTMB cpeaHei
HenoABWXHOM MeTKu, T. e. yron onepe-
XeHus 3axuranusi gonmxkeH 6biTb pasBeH
5 rpap. BpaileHneM Kopnyca npepsisa-
Tens—pacnpenenutenst 3axwraHmsi no-
6eiiTecb COBNaAEHVS NOABMXHOW N He-
NOABWXHOMN MeTOK u 3adukeupyiite ero
B 3TOM NONOXEHNU.

KpaTkoBpeMeHHO yBenuumeaiotr 060-
poTsl M HABNIOAAIOT PACXOXAEHNE METOK.
Mpw yBenMueHny 4acToTbl BpaLLeHusi KO-
NeH4YaToro Basna 3axuraHvie AOMKHO CTa-
HoBUTLCS Gonee paHHUM. Ha yactote
spaienus 3000 MuH™ ' yron onepexenus
3axuraHms gns astomobuneri BA3 non-
»eH 6bITb B npefenax 15...17 rpag. [2].

He yaenmumaame 4acToTy BpallueHus
ceepx 3000 MvH™' — 3TO onacHo ¥ ans
aBuratensi, U LGNA Nas3’epHOW YyKasKu.
Hu B KOEM cnyyae He HanpasnsTe ny4
nasepa B rnasa!

B ctpobockone ucnonb3osaHa nasep-
Han ykaska mowHocTeio 8o 1 MBI B no-
cnefHee BpeMs B Npojaxe nNosBUNUCH
nasepHble ykasku B nsitb pa3 6onee fp-
krie. OHY UMEIOT Takme Xxe pasmepsbl, 1 NX
npuMeHeHne B aBToMOGVNIbLHOM cTpo6o-
ckone npeanoyTMTens0Hee.
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KOHTpPOJib TONLWMHDbBI 3MaNu

Ha Ky30Be

H. YEXOBCKOM, r. LLenxoso Mockosckoii 061.

B "Pagmo”, 2002, Ne 2 a crarbe A. Benbckoro "OLeHKa TONIUMNHBI
NaKOKpacOYHOro Nokpeitns” 6611 onucax npocToii npu6op, cnocob-
Hbiii BbISSBUTb MECTa C HepaaHOMEPHOH TONNHON 3aUUTHOro Crnos
amanm Ha Ky3oae aaromobunsi. Huxe Mbl noMelljaem onucanue euje
OAHOro n3MepuTens TONWMHbI NOKPbITUS, KOTOPbIH o6nanaer 6onee
BbICOKMMM DKCNyaTaynoOHHbIMUN KaYyecTaamu.

E :NocneaHWe HEeCKONbKO neT B Poccun
'OTMeYeH MOBLILLEHHBI CNPOC Ha no-
AepXaHHble NerkoeLie aBToMo6unu 3apy-
6exHoro npomseoacTea. Hu ana Koro He
CEKpPET, HTO MHOMVE U3 3TUX MalLH UMEIOT
Ky30Ba, NpoLefiive BOCCTaHOBUTEbHbIN
PEMOHT NOCNE Pas3nnyHbIX AOPOXHO-
TPaHCNOPTHLIX MPOUCLLECTBUIA.

Moutn 6e3ynpeyHwii CNoin 3amann He-
peaKo CKpbiBaeT nog coboii cUnbHO NOMs-
Tbie MecTa, a TO v (akT CBapKu Ky3oBa 13
aByx HacTeit. [TpofatoT xe 3T MallnHbl No
ueHaM "HebuTbix". Nameputenn TOAWNHBI
MOKPbITUA MOXET NOMOYb BLISBUTEL NOA06-
Hble pedeKTsI.

Mpubop, onucadHbit A. Bensckum
B "Paguo”, 2002, Ne 2, ¢. 57, MOXeT uame-
PSTH TOSNLLMHY 3Manu, HAHECEHHOW TONBKO
Ha heppoMarHUTHyIo OCHOBY. [laTiuk pac-
cuuTaH Ha paboTy ¢ NIOCKUMK NOBEPXHOC-
TAMU — yXe npu HeDONLLION KPUBUSHE
PE3K0 YBENMYMBAETCH NOMPEeLIHOCTL U3-
mepeHusi. Kpome 310ro, Ais nuTaHus npu-
6opa TpebyeTcH CeTb NEPEMEHHOIO TOKa
HanpsxeHveM 220 B.

M3ameputens TONWMHEI MOKPLITUS, OMU-
CaHHbIV HUXe, npeacTaensieT coboil emMko-
CTHBII AaT4MK, NOAKIIOHEHHDIN K M3MepuTe-
NIC ManelX 3Ha4YeHWii eMKOCTU (KOTOpbIM
MOXET CJTYXUTb NoBOA NopTaTUBHBIR Mynb-
TumeTp ¢ dpyHkumen "C,"). MokasaHus m3-
MepUTEns He 3aBUCKT HU OT MeTanna, Ha Ko-
TOpBI HAHECEHO KOHTPONUPYEMOE MOKPbI-
Tre (CTanb, OUMHKOBaHHASA CTallb, a/loMU-
HWEBLI CNNaB U Np.), HX OT €0 TOAMLUHBI.
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Jatunk npeancTaBnseT coboii ase 06-
KNaaKk1 AByX NOCNeN0BaTENbHO BKIIIOYEH-
HbIX KOHAEHCATOPOB, TpeTbel obwwei 06-
KNaaKO KOTOPbIX CAYXWUT METannyeckas
MOBEPXHOCTL C MCCrIeAyEMbIM MOKPLITUEM
(puc. 1,a 1 6). Ecnv npeanonoxurs, 4TO
nnowans 06KNaaoK CTporo oAvHakoBa
N NOKPbITUE PABHOMEPHO MO TOAWMHE
Y ANSNEKTPUHECKON NPOHUL2EMOCTH, EM-
KOCTb KOHAaeHcatopoB C1=C2=C, a em-
KOCTb Aarymka C, = 0,5C + C,, rne C, —na-
pa3uTHasi EMKOCTb Mexay pabouumu 06-
KNaaKaMu 1 NPOBOAHUKaMM, COEAUHSIO-
VMMM AATHUK C USMEPUTENEM EMKOCTU.

Jlerko BUAETL, 4TO, BO-NEPBbLIX, pa3pe-
warowan cnocobHOCTL AaTHUKa TeM 6onb-
we, 4eM MeHblue napas3utHasi eMkocTs C,
Mo OTHoweHuo K C, u, BO-BTOPbLIX, €M-

KOCTb [ATHNKa U TOSILLMHA NOKPLITUS HAXO-
nAaTcA B 06paTHO 3aBUCMMOCTU.

Nameputens eMKOCTH (5 NONb3YIoChb
npu6opom MASTECH M8S0G) nutaercs
OT BCTPOEHHOI Batapeu. Jativk nutaHus
He Tpebyer.

KoHCTpYyKuMs [aryivka He otnunyaercs
60NbLLIOKA KPUTUHHOCTHIO. YCTPOMCTBO OA-
HOrO U3 ero BapuvaHTOB U300paxeHo Ha
pmMc. 2. B kayuecTBe Kopnyca Ucnonb30oBa-
Ha CcTaHAapTHas ceTeBasi BUIKAa, Y KOTO-
PO yaaneHbl KOHTaKTHBIE LWTLIPY (AepXa-

B Tpy6Ke HBCTONBLKO Mano, HTO NpPOAEThb
B HEro BLIBOABI HE YAAETCS, WX HYXHO 3a-
MEHWUTL OTpe3Kamn 0OMOTOYHOro NpPoBO-
na anamerpom 0,1...0,12 Mm. KOHUBI Ka-
6ens 0bs3aTensHO PUKCUPYIOT B KOpnyce
[laTyMKa v Ha KONoaKe pastema.

Konopaky BelpeaatoT 13 ¢GonsrupoBaH-
HOrO CTEKNOTEKCTONNTA TONWWHON 1 MM.
donery HYXHO yAanuTs, OCTaBUB €€ TOSb-
KO Ha KOHTaKTHBIX LUTHIPSAX.

Mpy akKypaTHOM BLINOAHEHWUN AaTHvKa
€ro nNonHas eMKOCTs He npeBbiaer 10 nd.
JAins cpaBHEHUS: M3MEPEHHas EMKOCTB Npu
onpeaeneHn TONLLIMHBI NOKPHTUS OKOJO
0,05 mm pasHa npymepHo 100 nd.

Tenepb OCTAETCH TONBKO COCTABUTh Ka-
nUBpPOBOYHYIO TabnuLy B TOM Xe Nopsiake,
KaK 3TO ONWCaHO B YNMOMSHYTOWN CTaThe
A. Bensckoro. B kavectee “kanubpa” wc-
noNbL3YIOT JMCTel Bymary U3BecTHON Tos-
WmHel. HecMOTPS Ha TO 4TO KanMBpoBOY-
Has 3aBUCMMOCTb HENUHENHA, Ha NPaKTUKe
3TO HE CTOMb BaXHO, MOCKONbKY OCHOBHOE
HasHayeHue npubopa — MOUCK YHacTKOB
C NOKPbITUEM HEPABHOMEPHOWN TOSMLLMHBI.

KopoTko o pa6oTe ¢ npubopom. Mepexs,
U3MEPEHNEM UCCNEAyeMylo NOBEPXHOCTL

) 250 ; 40 ,
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TeNb WTLIPE COXpPaHeH) U MNOCKUM Ha-
NUNLHUKOM BLIPOBHEHA paboyasn KpoMKa.

K kpomke kneem "MomeHT" npukpen-
NAIOT ANCK anamMeTpoM 37 MM, BLIpE3aH-
HblA M3 CTEKNOTEKCTONUTA TOMLWMHOM
1,5...2 mMm. [peaBapuTensHO B AUCKE
CBEPNSAT ABa OTBEPCTUS 115 BLIBOAOB 06-
Knaaok. U3 MArkoin nNUCTOBOI MUKpONoOpU-
CTOI pe3nHbl TONWMHOM 3...4 MM ¢ man-
KMMU NOBEPXHOCTSIMU BLIPE3AIOT AUCK Ta-
KOrO Xe AgaMeTpa v Npope3atoT B HEM Ta-
Kue xe oTeepcTusl. Pe3anHOBLIN AUCK Ha-
KNEVBAIOT HA CTEK/IOTEKCTONUTOBLIN Tak,
4TOOLI OTBEPCTUS COBMANU.

O6K/1aaKK BuIPe3aloT U3 MenHon unn
naTyHHOM ¢onsbrv TonwmHo 0,05...0,1 mm
C MNPUNYCKOM MO HapyXHOMY KOHTYpY.
K obknaakam, HanpoTUB OTBEPCTUIA, NpU-
naveaioT No BbiBoay annHoin 300 MM npo-
Boga MIT® wnu MILUC cedveHnem
0,07...0,25 Mm% BuiBog B MecTe naiiku
DOMmKeH BbITh NepneHanKynspeH obknag-
Ke. BbIBOALI NPONYCKaloT Yepe3 0TBepCTus
Y TEM Xe KieeM NpukienBaloT obknaaku
K pe31MHOBOMY AMCKY TaK, Kak NoKa3aHo Ha
yeprexe. BuicTynalowme ma3nuuwku ¢one-
1 06pes3atoT HOXHULAMK, BblpaBHUBAIOT
Mo KpasiM ¥ 3a4UAI0T OT 3ayceHUEeB cO
CTOPOHbI paBoyeil NOBEPXHOCTU MEJKO-
3EpHUCTOI Haxaa4yHoN Bymaroii.

Y1066 o6ecnednts MUHUMANbHYIO
COGCTBEHHYIO €MKOCTb COEANHUTENBHOM
kabens, ero Nyyile M3roToBMTL CaMOCTOR-
TensHO. [A1A 3TOr0 Ha Kaxablii BLIBOA, AaT-
4Yuka HaaeBatoT Nno OTPE3KY NOANITUNEHO-
BOI TPYBGKU — BHYTPEHHEN M30MsumMm Te-
nesuanoHHoro kabens. Ecnu orBepctme

HeoOX0AMMO OYUCTUTB OT MbIAU W BbiCY-
wuTb. Jartivk MIOTHO NMPUXUMAIOT K Mo-
BEPXHOCTU B MECTE, UMEIOWEM MUHU-
ManbHYIO KpUBU3HY, 1 106MBAIOTCH MaKcy-
MansHOro nokasaHus npubopa. MNosTops-
10T U3MEPEHNS B HECKONBKMX XapaKTepHbBIX
TO4yKax. Ecnu o6LEKTOM wuccrneaoBaHus
fsBRseTcA asToMobuns, uenecoobpa3Ho
nepes 3TUM CHATb aHanorMuHyio Tabnuuy
nokasaHuit npubopa ¢ HOBOro aBTOMO6u-
N5 3TO MOZENU B aBTOCANIOHE.

B 3akto4eHme OTMEeNY, HTO MHOTUM Mo-
xaxetcs 6onee ynoOHLIM paboTaTte C aHa-
NOrOBbIM U3MEPUTEREM EMKOCTU C MMK-
poaMnepMeTpoM Ha Bbixope v BaTapeii-
HBIM nuTaHuem. OnucaHus Takux npubo-
POB MOXHO HaliTu B XypHane "Paauo™.

— /1. Jlo d

i, rpag

Penaxrop — J1. Jlo
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NOCbLINTOPI — XXUB!

Bonee 25000 pagvOKOMMOHEHTOB,
2500 komMnakT-guckoB 1 2000 kHUr 1
ansboMOB Bbl MOXETE 3aKasaTb U no-
flyuUTb NO HaLWKM KaTanoram. Bnepersie
katanory NOCBINTOPIA Ha KOMNakT-
ancke: Ao 700 Mb noneaHoit 1 HyxHOA
nHdopmaumm Beero 3a 25 pybneit. Bul-
cbiflaeTcs Toneko no npeponnare. Mo
3asBKaM nNpeanpuaTuii N yneHam Knyba
«Macrep» — BECMJIATHO.

KatanorM  3akasblBalOT  3/€Ch:
107113, . Mockea, a/s 10 «[locbTopr».

W3LrAd VE IMHOd IS
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HALUA KOHCYNBbTALUA

MAPTUH A. NEPEFOBOPHOE YCT-
Ans ABYX ABOHEHTOB..—

PARMO, 2003, N2.7, 5. 60.
l'imnmnna'r&
Yeprex BOBMOXHOIO, Bapwama neMars
HOW NARTH -yCTPORCTEA. USOGPAXEH Ha:

e, 1;. Ha Heit paaMeiieHbl: BOE: AETAIH, '

Kpome. KHOTiKI: SB2; ronoeky BA2; padhés’

VT4 NpUaeTca NPUMEHUTL TeAnOOTEOA
cﬁonoﬁwneﬁ qemyxasauoac‘mm s¢nbe|<
TUBH

L;Efk} o

o) o o)
o) oo
)
ol o 9
o[ oo oo\
ReRaﬁ Rzl
VT
e S853 813 5 o¥s
[~]
g g oo R4 R13
(=]
tifgsom sgrm §m
0-5-0 o—ﬁ-o ODOC?I VT6
K4 k1 RI6TTde
o o odFe
Cs R11§ =
(+4
Ri5 g0
2 @u Re
o (=22
R14 © 2VT4 R
o3 o o
o o o o 35K
G} c4 oo
c3

Puc. 1

‘M8 Xi: - YCTEHABAVBAGMEDX B, YALTE 9Ne:

MeN‘lOBRl iC1, BA1, SB1;, rlnarapaomn—
‘TaHa, HE NPUMEHEHIE “pedncropos. MITT,
“kOnAEHCaTOpoB K50-35 (C2; C5; C6,.C9)
w KM (6ranbHiie); peng POC55A 1 Pabs
:BGE POIMCTOPI, KPOME ‘R0 1 R12, MOH-+

1 T“Wm nEpNeRgUKYNAPHO nhate, Tlos-

oﬁoanauerrne R17 npucEoero

CTOPY,
Tpausucro pa VT4 nw;mepom VTS (Ha
exéie—R1 2) B kauecTee mﬂ&oomop.oa
‘rpaﬂsucmpos VI8, V19 ;anMenemu npy-
Bumennue K Humﬁnnam | pasMepamu
’SXSO MFJ 143 nwcroaoro . AMOMUMNHERDIO

!’0& PAAHD,MO,N! 7. €. 44—-46;
Xsenwmssmmﬁﬁmwmmmrow-

HEHUA MOKHO COOTBETCTBYIOWMIM yMeHE-

AUGHWEM CONDOTVE/IEHWA BBEABHHON HacTV
MOACTHOBYHOTO - pesucTopa R10: Tpake-
dopmeTop:] quwaemmaeuoﬁec-
ne-msam HA BXOPUHHON OOMOTKS NEpeMeH-

Hoe Hanpsxene 20 B npn Tk 500 MA.
Bo. #eBexanme. -feperpesa TparaucTOpa

GASOH“K B.,: EPMALUKEBMY B.,
KO3NOB M. YHUBEPCAJSTbHDBII YKB-
AMB NPUEMHMK."SEC-850-M", — PA-
BMO, 2002; Ne 7, ¢. 15, 16.

O;AeTansX MORYNIS TMTaHS,
B Mogiyne npyiMeHeHb cneayoLime ae-

Yanu: ‘KOHpeHeaTopbl 4G 1, 4C2, 4CTH~
K73-17;4C9'— Manoraﬁapumuﬁ oKCWg-

G dmpmu Hnano, 4CB, 4C7, 4C13,
4015 mcxosue KEPAMUMECKUE auco-
KOBONBTHHE: ‘K156,
K10-17, K50+35; peayctop.
nwuufa &i«S?B, AR5 — Ch3-386;:
SHHH  PEBHCTOPH — MﬂT o) E¥- B2
M M, nomﬁnu&

g

‘i), CTabUATPOHE VD3,
JBAIOT NEPNEHAMKYNIADHO NAETe.

ocwnbuue -
4R6 -+ npoao—;

-33'

: {D6OIHAYEH CHMBONIOM

MBKWH A. BHIKNIOYATEND OCBE-
tWEHMR B NOACOEHOM NOMELLE-
HIMA. — PAIKO, 2002, N¢ 11, c. 38.

Neyarwag nnavea.

D cBOpKM YCTPOMETEA MOXHO HCTIONL-
B0BBTH NEHATHYID TINATY, HAFOTORNBHHYIO NO

-Hepreky, nonaaamomyuapuc 2. Ha wveli

pasMeLLEHH BCE AETAMNM, KDOME CHMUCTORA
V81, Bekmoverensii SA1, SA2, repxosia SF1

. W ipeaoxpaHuTens FU1. Mnara paccunrana

Ha rlpumeueuue pesucTopos MITT, koHaEH-

o o

! YK SE
61
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KVS1(1) KSA2
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KVS1
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ksaof | tKEut  1~220BY

KVS81(2} 40
Puc. 2

caropos K73-17 ({Cl)-n K50-35 {ocTank-
VD4 yCTaHagm-

OEPATUTE BHWMAHNE

YYAHOB B. WMKMYIMM
TPY A HSMEPEHHS
PARMO, 2003, Ne 1, ¢. 34,

T VT2 — KN103E (@ e KIT10ZE,
Xexk Yies Ha CxXeME).

A, "CBETOBOA EX. —
PAGHO, 2002, Ne 10, c. 44—46.
e

npmsmm ~SEC-850 M". — PAll
2002, Ne 6, 6. 15—18; Ns 7, c. 15, 16.

- -He OKASAHEIR HE TDVHEUATEIBHON CXEMO
NP ymawmaﬂé(cu.m 108 "Pa.auo"
) ' 1) — Ki0.176

FRAYSHIN IRDOCXEMb!
et,mcrwa,im Hamwnaymmrrw&m
{om. pinc. 12'e "Pagio” Ne 2 KPOME BLBOLOB
ademenTon 409, 4C10, 4C15, 4R5, 4R10, 4R14,
4R16-4H18. 41'05, © DEpEMHbIM { FaMbBAHI-

HOOK CERIAHHLIM € CETHIO | OOLLEM POSOR0M
it COBAMHBHY HUN#1O (N0 cxemeiwu
peancTopa 4R23 v xorgericaropos 4C3, 4C4.
nosmmoﬁoemweummmm

© REHCATOPA, BKAHOHOHHOIO HA BHD0RD Bl
B f.wnemaropwmoﬁuarm{dmﬂ),—dcﬂ.
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ManoMOLLUHbLIN NONEeBON
TpaHaucrtop Kn214A9

ermuueauﬁ N-KaHanbHLlA NONSBON
A%TpaHancTop KN214A8 ¢ uzonnposan-
HLIM 3aTBOPOM 1 oBoraueHUem KaHana,
€ BCTPOEHHBIM 3AWMTHBIM OOPATHO BKNO-
YeHHbIM AMOO0M UBrOTaRMMBaIoT o -
TaKCUanbHO-NAaHapHOW  TeXHoNoru.
TpaHauCToph NpeaHasHaueHsl s pato-
Thl 8 UCTOYHUKAX BTOPMHHOMD SAEKTPOIMV-
TaHuA ¢ HecTpaHCoPMETOPHBIM BXOAOM,
B perynsatopax, crabmnmaaropax n npeod-
pasoeaTentx HanpsxXxeHU] C Henpepbie-
HbiM ¥ MMAYALCHBIM YNPaBJIEHUEM, B8 y3-
nax ynpaeseHUs ManoOMOUHBIMKY 3NeKT-
poasuratensMu 1 B APYroi paguosnex-
TPOHHOW annaparype AR HapoAHOMO XO-
anaiicTea U boma.

TpaH3ucTopn o¢opMAeHL 8 MAACT-
MaccoroM kopnyce KT-4BA (SOT-23})
C MAOCKUMU AYXEHBIMW  BbIBOSAMM
{(puc. 1), npeaHasHa¥eHHLIMM ANA NO-
BEPXHOCTHONO MOHTAXA.
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BapyGexHuil aHanor TPaHancTopa
KrM214A9 — 2N7002LT1.

LlokonesKa v cxeMa BHYTPeHHHX COo-
©AMHEeHWII NOKa3aHk! Ha puc. 1.

OcHOBHLIE
TEXHUHOCKNO XaPaKTEPWUCTUKM
NpH Top.cp = 25110 °C

Toporosoe HanpsxeHuwe, B,
npn Toke ctoka 0,25 MA
v COEAMHEHHBbIX 3aTeope
MCTOKE - veenenancneeninn 1...2,5
ConpoTueneHne OTKPLITOro
kaHana, Om, He Gonee, npm
BAOVTSNbHOCT MITyNbCOoB
He Gonee 300 MKC K wx
CKBaXHOCTU He meHee 50,
Toke croka 0,5 A 1 Hanpa-
»eHVM 3aTBop—UCTOK 10B . ... .. 7.5
ConpotueneHne OTKPHhITOro
kaHana, Om, He Gonee, npu
ANUTENbHOCTH UMMYNbCOB
He Bonee 300 mMKC m mx
CKBAXHOCTN He MeHee 50,
Toke croka 0,05 A v Hanps-
XeHnn 3aTBOoPp—uCToK 5 B

OcCTaTouHbIl TOK CTOKA, MKA,
He Gonee, npu HanpaAxe-
HMKM cTok—ucTok 60 B mn
HYNEBOM HaNpAXeHWn Ha
3aTeope

TJok yTeukn 3aTeopa, MKA,

He 6onee, NPy HYNEBOM Ha-
NpRXeHUW CTOK—MCTOK
W HanpaxeHwW 3aTeOp—
MCTOK220B ............nn.. +0,1

KpytmaHa BONbT-aMnepHol

xapakTepucTuk, MA/B,

HE MEHee, NPy ANUTENbHO-

cTn uMmnynecoe He Gonee

300 MKC M UX CKEBXHOCTU

He meHee 50, npu Hanps-

KEHUW CTOK—WCTOK

75BuTtokectoka02A .. ....... 80
MNMoCTOAHHOE NPAMOE Hanpf-

KEHWE OTKPLITOrD 3aLumr-

Horo avopa, B, He Gonee,

npy HYNEBoM HaNPRXEeHUV

3aTBOP—MCTOK TPaH3NCTO-

pa v TOKe Yepesd BuIBOAbI

ctokamucToka 115mA . ... ..., 1.5

Tennosoe  CONpPOTUBAESHUE
KPMCTann—oKpyxanuas
cpeng, °C/BT, He Bonee

BpeMa BKAIOHEHUA/BHIKNIO-
yeHus*, HC, He Gonee,
NPy HANPSHKEHNU CTOK—
uctok 25 B, Toke CTOoKa
0,5 AW BLIXOOHOM COMPOTUB-
neHMy UCTOMHUKE curHana
25 OM

EmkOCTe Tpanauctopa*, nd,
He 6onee, Npy HYNeBOM Ha-
NPAXEHWV 3aTBOP—MWCTOK,
HaNPAXEHNN CTOK—UCTOK
25 B usactore 1 My

* CnpaeoyHbe NapaMeTphbl.
MNMpeaensHO AOMYCTUMBLIE 3HAYEHUR

Hau6onouiee  HanpaxexHue
CTOK—WVCTOK, B . . ... . ...t 60
Hawvbonbuiee HanpskeHne 3a-
TBOp—UCTOK, B
HambBosnbuee MMIYNbCHOS Ha-
NPRXEHWe 3aTROP—MUCTOK,
B, npu AMUTENBHOCTN UM-
nynLCoB He Gonee 1 € n ux
CKBaXHOCTU HEe MeHee 300
HamBonLuwmMi NOCTORHHBIA TOK
CTOKa*, MA, Npu Harpaxe-
HUK 3aTeOpP—MUCTOK
10 B v Temneparype okpy-
xaoueii cpeas He Gonee
25%C e 115
HanGonblunii  UMIMYAbCHBIA
TOK CTOKa**, MA, Npw Anu-
TEALHOCTU UMNYALCOB HE
60nee300MKC ..cvvrnnnnnnas 800
Han6onblaf  NOCTORHHAR
paccevieaeman MOl
HocTe* ™, BT, npu Temne-
parype okpyXaiowein cpe-
bl He 6onee 25 °C
HaubonbLwwnii NPRMOM TOK 3a-
WMTHOFO aMona, MA ... ... .. .. 115

HauGonbluui  VMITYNLCHbINA
TOK 3awuTHOro amoga™™,
MA, NPV AMTENBHOCTN M-

nynbCcoB He Gonee 300 Mkc .. . . . 800
HanbGonblas Temnepatypa
KpUCTaNa, °C ...l 150

Pabouvii uHTepsan Temnepary-
bl OKpXIOLLEV cpeal, °C —55...+125

* Mpt yBEMNEHM TEMNEeRATYD! OKPYXAIOLIOH
cpenst 00 125 °C ToK cToKa HeOOXOAMMO Ymero-
LUETD (NP YCNOBIM HENPEBLILLIEHMA SHAYEHMA Ha-
OOrRLEE PACcCenBABMOMN MOLLHOCTH) BNAOTL OO
HYNA B CODTBBTCTEM C FPadinOM HA PHE. 2.

** Mpn YCROBUW HENPEBLILLIEHNA 3HAYeH1A
HanbGosMbLel pacCenBasMOn MOLLHOCTM.

*4 B yHTEpBANE TeMNepaTyphl Okpyxaloulen
cpeaw 0T 25 A0 125 °C HanboNbwyio paccenBae-
MYIO MOLLHOCTE Py PACCHTHIBAIOT MO dopmyne

P 10 Tooe
™ Rf.m-cn '

rae Rup_cp — TEMIOBOE CONPOTUBNGHUE KPUC-
TanN—OKPyXaoWwan cpepa.
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JDORYCTUMOE 3HAYEHUE CTAaTVMECKOrO
noTeHuwana — 30 B B cOOTBETCTBUM
c OCT 11073.062. Pexvm 1 YCROBMA
MOHT2X2 TRAH3UCTOPOB B annapaTypy
no OCT 11336.807.0. MNpu naiike BHBO-
AOB N2ANbHYKOM HEOGX0AVMO OTEOMTL
TeNNO cReuuanebHbiM NMUHUETOM C mac-
CUBHLIMM MeAHbiMK ryOkamu. MuHueT
YCTAHABNMBAIOT Ha BHIBOA BONM3K Kop-
nyca. NasnbHuK AONXeH GuTh obn3a-
TENBHO 3236MNEH.

OCHOBHBIE TUNOBbLIE rpaduyeckne 3a-
BUCVMOCTH NapaMeTpoB TPaH3ncTopa
KN214A8 npeacTaBneHsl Ha puc. 3—7.
Ha puc. 3,2 1 6 noxasaHbl IABUCUMOCTV
TOKA CTOKA |¢ OT HANPAXEHWA CTOK—MUC-
70K Uy Npu temnepaTtype kpuctamna
T = 25210 °C v 150 °C. 3aBucumocTH
TOKA CTOKA OF HanpxeHus 3aTBop—uc-
TOK Uz M306paxesbt Ha puc. 4, 38 HopMa-
NU30BAHHAR TeMAEepaTypHasn 3aBuCU-
MOCTE CORPOTUBNSHNA OTKPLITOTO KaHana
B, sep — HA PUC. 5.

Puc. 6 nmocTpupyeT xapaktep wa-
MEHEHUA EMKOCTM TPAH3WCTOpa Npn mna-
MEHEHUN HANPAXEeHWA CTOK—WCTOK,
a pMc. 7 — BONLT-aMAEPHWO XapaKTepu-
CTUKY OTKPRITOrO 3aWMTHOIO Anoga. 3a-
BUCUMOCTE MaKCUMANbHO AONYCTUMOro
NOCTOAHHOMD TOKA CTOKA e qax OT TEMNE-
PaTyp!l KPUCTANNA NOKa3aHa HA PUC. 2.

Marepuan noaroTosun
B. KMCENEB
r. Murck, Benopyccus

Peaavcrop — JL. Flomaxm, rpaguxe — F1. flomakim

Mukpocxembl

ansa naeHTUPUKaALUOHHbIX CUCTEM

Bm NONYNPOBOAHVKOBLIE NpuGophl
npeaHasHavessl ONA NPUMEHEHUA
B NNACTUKOBLIX MHTENNEKTYANbHBIX Kap-
Tax annaparypel waesTupUkauun B Gax-
KOMaTaX, YCTPOACTBAX KOHTPOAS AOCTY-
na, ONAaTH NPOE3a U TORAPOB B Mara-
3nHax, B CUCTEMaxX y4era v ofpawleHna
0ofopynoBaHys, TPAHCNOPTHEX CPReACTE,
YNPABASHUA TEXHONOMMYECKVMUN NROLISC-
cammn 1 ap.

B KOMMASKT MMKPROCXEM IUts CO3Aa-
HUA MOEHTUPUKALMOHHBIX CUCTEM BXO-

KES004BE1 — MUKDOKOHTRONNER
6GaHKOBCKOW MHTENNEKTYANbHON KapThbi
€ MHOrOYpOBHEBOW 3aLUMTON;

KBS004PP1 — yCTROMCTBO NAMATY Ha
632 Gur (N3Y — 16 Hur, BCNN3Y —
616 6uT) AnA TakCOQPOHHLIX KApPT €O
BCTPOSHHLIMI CPREACTBAMU A5 AYTEOHTH-
GUKauUit C BHICOKOM KPUNTOCTOMKOCTLIO,

KE5004PP2 — yCTPOWCTEO NaMATH
BCNN3Y Ha 16 KOUT ¢ HeThipbMA 30HaMy
AapONLHON 3aWUTh;

KB5004PP3 — anekTpudecky nepe-
nporpammupyemoe N3Y wa 2 Kéur
{256x8) ¢ NApONLHOI 3aLWMTON OT He-
CaHKUMOHNPOBAHHOI MOaMdVKaumn ans
KapT MEAMLIVHCKOrO CTRaxOBaHUN, anek-
TROHHLIX OUASTOB U KOHTRONR AOCTYNa;

KBS004XK1 n KBS004XK2 — BeckoH-
TaKTHHE N2CCHBHBUIE OTBETUMKN—WAGH-
Tudukarops (¢ 3NN3Y Ha 64 6ur), cuw-

TEB2HUE UHPOPMALWKM U3  KOTOPbIX
v 3NEeKTPOAUTAHUE NPOUCXOAAT 0O
BCTROEHHOMY PaAMOKaHany Ha MacTore
13,56 MMy (KBES004XK1) n 125 «kIy
{KES5004XK2).

KBS004XK3 — GeCkOHTaKTHbIA Kpun-
TOIAWULUEHHEI NACCHBHLIA OTBETUMNK-—
vaertndukaTop (¢ ICNNIY Ha 8 K6ur),
CYMTHIRAHUE MHPOPMAUMU U3 KOTOPOro
Vv 2RneKTRpONuTaHMe AROWCXOAAT nNo
BCTPOSHHOMY PaanoKaHany Ha 4acTore
13,56 Mlu.

Huxe nomewera Gonee noapobGHan
UHPOPMALMA O TPEX NOCAEAHNX U3 HUX.

KE5004XK1

NaccuBHLIN OTBETYUK—UAEHTUDUKA-
TOP HA OCHOBE OAHOKPATHO 2NEKTOMHEC
Ki4 NPOr PAMMURYEMOTO NOCTORHHONO 3a-
nOMUHaLWero ycrpoicrea 8 obuwem
cnyyae npeacTagaset coboit 3alviLeH-
HYIO OT KNUMaTUHECKHX U MEXAHUYECKNX
BO3AEHCTBUIA KOHCTRYKUUIO, OOBEAnHNA-
OWYO KPUCTANN MUKPOCXEMB! C aHTeH-
HO 1 CHAOXEHHYIO CPEACTBAMNW Kpenne-
HUA K VASHTMGULIMPYEMOMY OOBEKTY.
B 3aB1MCUMOCTY OF TPeBoBaHUI KOHKPET-
HOW CUCTEME! 1 XapakTepa obbexra 310
MOTyT OHITE NNACTUKOBAR KapToMKa Npo-
nycKa 4epes TypHukeT, Spenok nan xe-
ToH, Gpacner, MNNaHTUPYeMan Kancy-
N3, OWeRHKK 1 ap.

MUKpoCcxXeMy W3roToeBssioT B Buae
Kpuctanna no TexHonorkuu KMON. Mo-
CTaBAAETCH OHA TONLKO B COCTaBe MAEH-
Tudukartopos KUBEM-002, BEWB-002,
BUX-002, BUT-002 n BUM-002.

Mukpocxema cocTOUT {CM. CTPYKTYD-
HYIO CXEMY Ha pMC. 1) 13 3anoMyHarLLe-
TO YCTPOMCTBA, Y312 NPOrPpaMMmMpOBaHVn
{npouecc NporpaMMHPOBaHua COMaco-
BaHHBIX C NOTReBUTENEM KOAIOB BLINOAHA-
€T UIrOToBUTENL MUKPOCXEMDI), TAKTUPY-
OWEero reHeparopa, C4eTyMKa agpeca,
yana ynpaeneHus, MOAaynaTopa, Bobinps-
MUTENN 1 aHTEHHB (KONeDATENBHOTO
LC-koHTypa ¢ L1=2 mxH, C1=75 n®).

BHelwHee 3MneKTPOMArHMTHOS none
HABOAMT B AHTEHHE HanpaxeHve BY, ko-
TOPOE NOCNE BHAPAMAEHWA NUTAET OC-
TANbHEE Y3NH MUKPOCXEMbI. JononHn-
TENLHOMO UCTOMHMKA NVTaHWA He Tpeby-
€TCH. Y3en ynpasneHna 3To HANPAXeHWe
BOCTPVHMM2ET KaK 33amyCckalolmi Cur-
nan. Mo koMmaxe yana ynpasneHus 3ano-
MUHAIOLLES YCTRONCTEBO BuipabatuiBaet
3anNpOrpaMMUpOBaHHOE B HEM cooblLuUe-
HYE, KOTOPOE NOCNE KOAVPOBAHNA MOAY-
AATOROM—WNPPATOPOM nocTynaer
B aHTEHHY KaK OTBETHLIN curHan. Jano-
HOCTBL CHUTbIBAHUA aocTuraer 15 om
n Gonee.

NporpamMnpOoBaHnEe 32N0MHHAIWErO
yCTpOWcTBa — BBEMAEHUE WHAMBUAOYASNL-
HOTO KOfia — BHINOMAHAETCH METOAOM ne-
PEXMTAHUA MABKWX NEREMBIYEK C NOMO-
LB BHELLUHErD NPOrpaMMaToRa 1 BCTpo-
SHHBLIX B MMKROCXEeMY Y350B. B aTom pe-
XUME OHA HYXAAETCS B SNSKTRONVTAHUA,
FIONY4AEMOM OT NPOTPAMMATOPA.
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MukpocxeMy C HACTPOsHHOI Ha palo-
aylo 4acToTy PapuoKaHana aHTEHHON
PAIMELLAIT Ha UAeHTMOULUPYEBMOM
o6bexTe. B geXypHOM — XAYLWEM — pe-
KUmMe ngeHTUbnKaTop obecrouen, O6-
PAaWEHME K UOSHTNDUKATOPY, HAX0aALWES-
MYCHl B XAYLIEM PEXUME, BbINONHAT
€ ROMOLULID CNEUNANBHOTO CYUTHLIBATE-
N8 — punepa, — CoaepXaLlero ceoll Ha-
6Op INBKTPOHHBLIX Y3108 U paguokanan,
HACTPOEHHDBIA HA TY X6 HYacToTy.

Ana naeHTMMKaLMn cBAMNEIT OT-
BETYMK U PUAEP, GHTEHHA OTBETYMKA
YAaBAMBAGT HEMOAYANPDOBAHHOE Paano-
uanyusHue puoepa u GopMUpyeT oTeBeT-
HBIG KOAOBLIE PAAMOCUTHASNDBI, KOTOPHIE
BOCNPUHUMAET aHTeHHa puaepa. dnek-
TROHHBIA GNOK pnaepa aHaNM3vpyeT no-
NYMEHHbIA KoA U opMupyeT curHan
pacno3HABAHWA "CBOW—uyXoi™. Pac-
CTOAHWE, HA KOTOPOM FapaHTUPOBaHo
HaAeXHOE CHUTHIBAHWE, 3aBUCUT OT ME-
CTHBIX YCAOBWMIA, XapakrepUcTuK OTBET-
UMK W PUBEPA U TOHHOCTM HACTROMKK
paaokaHana.

PaBounit UHTepBan TeMneparTypbl oT-
geTumKka—uoeHmbukatopa — ot —40...
po +70 °C. MapaHTUPOBaHHan coxpaHae-
mocTs — 10 ner.

SARNL

Nockonbxy MUkpocxema KES004XK2
(3apyBexHbiit aHanor — ANS5001) v no
CTRYKTYpE (pMC. 2), U No NPUMBHEHUIO
BO MHOroM nopobHa KIS004XK1, ocHos-
Hoe BHMMaHne GymeT obpaleHo Ha ux
otnnuma, Tak, Mukpocxema KBES5004XK2
cnocobHa paborark B UHTEPBANE 4acTo-
T 50...10 000 kl'y, © rnyGuHoi mopyns-
umn {amnnmTyaroil) npy nepepaqe 0,2.
AHTEHHOI MOXET CNyxuTb KoneBarenb-
Helii LC-KOHTYpP UNK KaTywka.

TakTupylowuii reHepaTop B MWKPO=-
cxeme oTcyTcTByer. PafoTa ee yanos
TAKTUPOBAHA HECYLLLGH YaCTOTON N3NyHe-
HUA pUgepa.

MpeobpasoBaHue UHPOPMALWK, RO~
AlyuaeMon OT 3aNOMUHAKOLWIETO YCTPOA-
CTBa, BLINOAHAET BCTPOEBHHBLI Widpa-
Top Kopa MaHuecTep. MpepycMmoTpeHa
BOBMOXHOCTL MCROAB3OBATL Nobbie KO-
Obl, 3AWMUEHHBIE UAN HEe3ALWUEHHbIS
OT OWUBOK N HECAHKUWOHUPOBAHHOTO
pocryna, nobsle cnocobul wWwndpaumu,
NOGHIE UUPPOBHIE U CUMBOABHEE anda-
BUTHY, B TOM YUCAE U CODCTBEHHBIS.

UnMetoipiica o6LeM NaMsaT NpU Hesa-
LWLLEHHOM BapUaHTE HA OOHOW HECYLIeR
4acToT@ PAQMOKAHANA NO3BOASET nony-
untb Gonee 18 MUNNMOHOB KomBUHALIWIA
NPy KOHOWOBHLUWANBHOCTY UX TPAKTOBKU.
lapanTupyeMan AaNbHOCTb CYMTLIBAHUA
co cuuTeiBaTenam PR-A03 — 8 cm.

Mukpocxema KT5004XK2 usroToBneHa
B BUOE kpuctanna no texsonorun KMOT
C ABYMA SOCTYNHBIMK NOTPEOMTENo aH-
TEHHBIMW BLIBOAAMMN, OHA CNYXUT OCHO-

LMK UCNONL30BaH MOAMMDULUPOBAHHBIN
kog Munnepa.

WHdopmauuna oT cHUTBIBATENA KKapTe
NOCTYNAET B BUOE KOMaHA, NPeacTapns-
ouux coboi NoCNenOBaTENbHOCTL A3~
PAROB, NEPB/ABAEMYIO HAYMHARA C MNBA-
wero. Kaxawlii nepenasaeMiuin Gair co-
NPOBOXOAETCA KOHTPRONBHLIM PAIPANOM,
no KOTOPOMY OTBETYMK ONpenenaeT npa-
BUNBHOCTL NPUHATON KOMaHOK. B cnyyae
HECOBNAAEGHUA KOAOB OTBETYUK (opmu-
pyer coobienmne 06 ownbke. OTaenbHO-
rO TaKTUPYIOLEro TeHepaTopa B OTBET-
ke HeT. TaxTupyiowmil curHan gopmu-
pyerca U3 HaNPSXEeHUA Hecywei yacro-
Thl, NPUHATON BHTEHHOM OT CYMTHIBATENA.

Ana nepepadyd cunTbiBaTeNio OTBET-
HO?N WHOPMALUK NCNONb30BAaHA TaK
Ha3bIBABMARA HArpy3oYHan Mogynaunus

KE5004XK2 !
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BO#A OTBETUMKOB—UAEHTMVKATOPOB HA NOAHeCYILeld <acToTe 847 «Iy
KWBWU-001, BVB-001, BUX-001 ({f.s/16}). Kpome 371070, NEpenaBacman
1 BUT-001. Pabouas Temnepatypa okpy-  OTBETYMKOM WHGDOPMaLUA CONPOBOXAA-
xaowen —or-5080+50 °C (npe- €TCH KOHTPOJIbHBEIMU PaspAmaAMKU Npo-
penbHaa — ot —60 go +85 °C). BEPKM HA YETHOCTL M TAKUM XE LIMKNNYe-
i“ﬁ'ﬁOGn#XKS CKUM KOOOM.

Mukpocxema KBE5004XK3 (sapybex-
Hbli aHanor — ANS505) — kpunTosawm-
WEHHBIT NaCCUBHBIA OTBRTYNK—UABHTIN-
dukatop. MpuHuun ero paboTel Takoi
X8, KaK ¥ npepblaylinx, Ho B OTIUYMe ot
HUX OH COOBPXMT SNEKTPUYECKH Nepe-
nporpammupyemoe  M3Y  oGhemomM
16x512 6UT ¢ UHAUBUOYANBbHBIM NPABOM
[OCTYNa K KaXAoMy U3 WecTHapuatu
cexropoB. N3Y gonyckaer He MeHee
100 000 UWKNOB PPOrPAMMUPOBAHWA.
Mo CTPYKTYPHOMY NMOCTPOBHWUIO MUKRO-
cxema KBS004XK3 (cM. cxemy Ha
puc. 3) mano  oTnu4aercs or
KE5004XK1 n KES004XK2.

O6meH nHdopMaLMeln MEXAY CHMTHI-
BATEAEM N OTBETYMKOM OPTaHW30BaH
8 COOTBETCTBMM CO CTAHAAPTOM Ha Gec-
KOHTAKTHBIE KapTsl ISO 1443-2 Tun A, An-
TEHHA CYUTLIBATENA M3NYHAET aMnIUTya-
HO-MOAYNVMpOBaHHbIe KoneGanua ¢ My-
B6uHoit mopynsauum 100 %. Mpn ymeHb-
WWEHMU AMIAUTYDLI HANPSXEHHOCTN No-
NA, NINY4AEMOTO BHTEHHOW CHMTBIBATE-
A9, 0o 5 % OT HAYANbHOIO 3HAYEHWA HA
BpemA, paBHoe 2,34 mkc, GopMHUpyeTea
naysa. [JnA npeacTaeneHus wHpopma-

WHaMBUaYyabHbIA BOCTYT K TOMY AU
WHOMY CEKTOPY NamsTy BO3MOXEH TOfb-
KO NOCAE NPABWABHO BLINOAIHEHHOW KO-
MaHopl ayTeHTMUKaLMM MO OBHOMY K3
Knioueit aToro cektopa (A v B), sanncoi-
BagMbiX NPK NEPCOHANU3ALNM KapThl OT-
geTMKA. Kaxapid ceKTop COCTOUT K3 He-
Teipex 6nokos (0, 1, 2 n 3) o6beMoM no
128 paapapnos. KomaHap YTeHus, 3anu-
chiBaHUA U PaboThl CO CYETYMKOM BOC-
RPUHAMAIOTCA 0aHWUM Griokom. B TpeTs-
eMm — cyxebHom — 6floke cexTopa pas-
MELLEHB! Kioun A » B ayTeHmndUkaumm
W paspAgkl ynpaBneHus SocTynom K apy-
ruM Griokam cektopa. Hynesoit BRoK Hy-
neBoro cexkTopa — 6nok U3roToBUTENA —
paboTaeT ToNbKO HA YTEHNE; B HEM 3anu-
CAHbl CEPWIHLIA  YHUKANBHBIA HOMEP
Kaxaoi MUKpOCXEMbl W BONONHUTEIBHAA
VHDOPMALIUA 68 UITOTOBUTEASA.

Ana yooBeTea OPraHM3aLMU OeNCT-
811, CBA3AHHBIX C NIATEXAaMU, B MUKPO-
cxeme NPemyCMOTPEH 32-paspapHbii
PerncTp, 3aTPYXaeMblil COASPXMMbIM
cneunalibHO CKOHDUIYPWPOBAHHOTO
61oKa NO KOMaHAE 3arPyaku.

KaK Tonuko OTeETYMK noNagasT B anekT-
POMBrHUTHOE NOME CHUTHIBAIOLUEND YCT-
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CMPABO4HbIA IMCTOK

E-mail: inform@radio.ru
Ten. 207-88-18

PAAMO Ne 1, 2004

> pOWCTBa, OH NEPEeXOAUT B [FEXUM OXUaa-

HMA KOMaHaw "3anpoc” OTeeTdUKa
{"Reguest”). Bce ocrtanbHbie KOManAakt
W HOPUPYIOTCS.

Ecnu B SNeKTPOMarHUTHOM nofne
CHUTHIBATENR HAXOOATCH HECKOMNbKO 0T~
BETYMKOB, BO3HUKAET HEOOXOANMOCTL
ectbopa ona akTMBvsaLUvy TOALKO OAHO-
ro va Hux. OcranpHee NepenayT B pe-
XKUM OXUBaHuA. fina 3T0ro M UCNoNbL3Y-
€TCH COASPXUMOe HyneBoro Gnoka, 3a-
wrIeHHoe ot Moavukauun. Ans on-
penenenHns 0TBeTHUKA, ¢ KOTOPLIM MOX-
HO Ha4aTh ceaHc pPaboTw, NepenaeTcs
koManga "AHTukonnmnsma” ("Anti colli-
sion”), 3arem komanpa "Bobop™
{"Select™). Bce panbHelimme koManau
6yaer eoCNpUHMMAaTE TOABKO BBIOpaH-
HBHA OTBETHUK.

CexTOpu nNaMAaT OTBESTYMKA 3alULLe-
Hbl KpunTorpadpuyeckn. Komanabs yre-
HUA, 3anncbiBaHmda U paﬁon.l c pervct-
POM OTBETHMK GYAET BHINOAHATL TONLKO
nocne oBpaloTkn KoManasl "AyteHTmdu-
kauma” ("Authentification™). 3avem yka-
3awBaeTcs aapec GNoKa, ¢ KOToPLIM ByayT
paforaTe OCHOBHLIE KOMaHAb — “Hre-
Hue™ ("Read Block™) v "3anucuBanne”
{"Write Block™).

Ana paboTh CO CHETHMKOM—PErucT-
POM NPEeOYCMOTREHLI KOMaHaR "3arpya-
ka" ("Restore”), aarpyxaiowasa perncrp
copepxvmum Gnoka, “"Yeennuenme co-
aepxumoro” ("lncrement™) n "Ymenowe-
Hue copepxumoro” ("Decrement"), us-
MeHSiIoImve coaepXxaHune perncrpa Ha
BENVNMHY, YKa3aHHYi0 B kOManaax. Co-
BEPXUMOE MOXHO COXPaHUTH KOMaHAOM

+

“Mepemetyenve” (“Transfer") kak & 6no-
Ke, 13 KOTOPOro Obo CUUTAHO Havab-
HOE 3HaueHue, Tak u 8 nobom apyroM
6noke cekTopa.

Ana npekpawennn pafoms C oTeeTYM-
KOM CHATHIBATEAL NOAAET KOMAaHAY
“Crvon" ("Halt"), nocne 4ero OTBETYMK ne-
PEXOAUT B NACCMBHOE COCTORHWE.

DaneHoCTs CYNTLIBAHMA OTBETHMKA —
100 mm 1 Gonee. CkopocTb O6MEHA UH-
$opmMaumen Mexry CHThIBaTENEM U OT-
setivkoM — ao 106 kfoa. lapaH™mpo-
BaHHbI CPOK COXPaHeHUa uHpopMaLwmm
e naMsTv orteeTinka — 10 nerw.

Marepuan NoOAroToBKUA

A. HE®OEANOB
r. Mockea

PepakTop — J1. Jlosarw, rpadina — J'T ﬂouam

BaKyyMHbI# NIOMUHECLLeHTHDIN
muaukartop WiLU1-6/7M

ecTVpaspPiAHbili  CEMUBNBMBHTHLIN
ApyxuseTHsIN uHamkarop WILLT-6/7M
npeanasHaved Ans pabot B annapatype
BUOSOMArHUTHOM 3anvcy n BOCNpOU3Be-
AeHua. MHpvkarop waroToenSioT 8 NNoc-

Pasmepb UMPPOBOro 3HaKOMEcTa —
7,6x5 mM. Macca ungukaropa — He 6o~
nee b0

Llokoneexa uHamkatopa: BelB, 1 — Ha-
Kan kavpga, NPOBOAAWLMA CNOA BHYTDEH-
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KOM CTEKNRHHOM BannoHe ¢ LITaMNoBaH-
HEIMW XECTKMMW NIYXEHBIMU BRIBOAAMMN.
Tabno nprbopa — AsyxUBETHOE, BCE uwd-
POBLe Paspagbl U ASUMMENbHLIE TOYKU
UMEIOT IeMeHKIA LBET CBSHEHMA, OCTANb~
HbIE HAANUCU N 3HAKN — XENTHIN.
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2273 24 HALT~6/7M

HEil NOBEPXHOCTH BaNNoHa; BLB. 2 — ane-
MEHT—aHog A («); BolB. 3 — 3NSMEHT—
aHoA B { (20); anB. 4 — aneMeHTol—aHoAk
B (BHIM, MPOrP), B1(A); suB. 5 — ceTxa
pasprna 1; spe. 6 — SNEeMEHTH—aHOoaK
a paspsooe 1—6; BoiB. 7 — SNEMEHTE—

anogw 6 paspanoe 1—6; swB. 8 — ceTka
paspapa 2; es|. 9 — AMEMEHTH—aHOAb
e paspspoe 1—6; Buia. 10 — aneMeHTH—
aHOoAH I paspsaaocse 1—6; ene. 14 — certka
paspaga 4; exe. 15 — AeuManbHLIe ToN-
kv paspanoe 1, 3, 5; soe, 16 — anemex-
TH—aHoaKt 8 paspanoa 1—6; soB. 17 —
ceTka paspaga 5; eme, 18 — snemeHT—
aHoa I’ (I'IOMCK); ebl8. 19 — aneMeHTH—
aropel A (ABTO, BBIKNM), A1 (O); exe. 20 —
ceTka paspsga 6; euB. 21 —aHoa—3ane-
meHT E {>»); BotB. 22 — cETKa anemeH-
yoe—anopos A, B1,T, A1, E; sbiB. 23 — cer-
xaenemenwa—monws B, [; ene. 24 —
HakKan karoaa.

OcHosHbI®
TEXHMUYECKME XAPAKTOPHCTHKMN

HOMMHANBHAR APKOCTL, Ka/M?,
ABMEHTOB LIBETA CBEHEHUA
SBEMABHOMD .. ovvcveareenannn 700
MEATOMD v vveccmeecrsnnss 175
HoOMUHANBEHOE HanpaxeHue
Hakana kavona, B
Motpebnsemuin TOK Hakana
KATOAA, MA ... ..ouvnacnans 150
HomMuHaneHoe HanpaxeHve

snemMeHToe—aHoaoe, B ......... 30
HomMuHanbHOE HanpaXeHue

cevk, B ... 25
Tox, noTpebnsemelin anemeH-

TaMU—aHOAaM1M  OfHOro

paspaga, MA ..o 4
TOKCETKU, MA .. .t ir e 10
Paboqmih MHTEPBAN TEeMNepaTy-

Po OKpYXaloWweit cpeay, °C —60...+88
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CeemavoaHeie n XK unankatops. Ceetoavmofipe,

www.led-lcd.ru.

PAOWUOAETANKN — I'IO'lTOﬁ

KoMnnexkraums npeanpusTiil. OnNToBbie NOCTaBky MMNOPTHBIX
‘paguogeTaneii no karanory: www.dart.ru.

NMpuGopel GEFRAN, kowpencatopsl WIMA, auosm DC
 Components, UMNOPTHLIE CBETOAMOAR!, PE3NCTOPLI, KOHAEHCa-
UTYpa BNA BREKTPOHHbIX YCTPOWCTE.

E Ten./daxc: (095) 963-6625. Onroswr oTaen: alex@dart.ru

Poanuua: 125040, Mockea, a/a 36. sales@dart.ru.

«HTU «MATMCTP» peanuayer Capamecme aHanoroenie u
uMDPOBRIE NASNbHBE CTAHUUM (N3sUTbHWUK C KEPaMUNECKUM Ha-
rpesarenem). Liena — or 1000 ao 2800 pyS.

www.magistr-sar.narod.ni. E-mail: magistr@overta.ru

Ten. 8452-45-95-44. . % %

CxemMbl N CepBnC-MaHyans uumre 30eck: www.turuta.ru
3aseku npucknaiite Ha e-mail: manual@turuta.ru

Pagvoaerany cawie 5000 TUNOEB, KHWMM, KOMNLIoTEPE, (10.
Baw koHeepT. 190013, C.-Merepbypr, a/a 93, 380CKOBOA.
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OreercracHHLIN pegakTop aavos B. C.
ren. 207-88-18

E-mail: novice@ radio.ru

{pu yyactuy YnpasneHuws BOCOUTanns v
AONOARNTENRPHOrD 0OPaszosamMns
1 MDAOZEX N MiHODPAZ0BAHN P

ereu

Crasiume cerogHn oBbiiHbIMK PagUuoMOBUTEenbCKNe KOHCTPYKUNY
Ha MUKPOKOHTpORREeNax noAKynaoT NPOCTOTON CXOMb! ¥ LWHPOKKMM
BO3MOXHOCTIMM. OQHaKo, npexae YeM cobparHHoe ycrpoiicrao 3a-
paboraer, MUKPOKOHTPONNEP, B OTANYNE OT TPaAULMOHHDIX BHTer-
PansHbiX MUKPOCXOM, BbITYCKaeMbix ¢ 3aBofa "roroBbiMu K yro-
TPebnenno”, HeobxoanmMo "oByunTs”. [ns 3TOro B €ro naMars Hyx-
HO 33NMCAaTH NPOrpamMmy — NOCAe[oBaTensHoCTs KOMaHA, NCRONHAR

UNM BPEMA OT BRPEMEHW KORPPEKTUPY-
€MblX B NPOoLecce aKkcnnyaTaumm.
HacTtbio BHYTREHHE Nepenporpam-
MUPYEMOI NAMATH MUKPOKOHTROANE-
Pa MOXHO CYUTaTL M KOHPUIypaLmoH- §
HblE AYEekn — CBOero poaa nepero-
qaTenu, ynpasnfaiwue HeKOTOPLIMKY
yanaMM MUKPOKOHTRONnepa. 3anncas

KOTOPbIe, MUKPOXOHTPpORNep Syner aenars Bce, Yyro rpebyercs.

NporpamMMy 06bMHO COCTABARIT Na-
PanensHO C paspaboTKoi CXeMbl M KOH-
CTRYKLWM NPrBOPa 1 OKOHYaTENbHO OT-
NAXUBAIOT, UCNBITHIBAA MOTOBOE U3ne-
nve. Mol He 6yaemM BHUKATL B MHOMOYC-
NeHHBIE BOZHUKAIOLWNE NPY 3TOM Npo-
6nemel. Hawa 3apaya — HaysUTLCA 3a-
MUCHIBATE {3ar PYXaTh) B MUKPOKOHTPON-
nep roToBYIO MPOrPaMMy.

Hro Synem SanucLmars

O6elyHO B Onucarum npubopa Npo-
rpamMma, Mo KOToRoi AomxeH paborate
MUKPOKOHTpOANEp, NpeacTasneHa 1at-
NULEN KOAOB — WX CneayeT 3arpy3nTb B
naMATh MMKPOKOHTROANEPA. BoT ¢ipar-
MEHT TakoM Tabnmub) B TaK Ha3LIBaEMOM
HEX-¢opmare (Tabn. 1).

MoapofiHee O HEM MOXHO NPOYUTATL,
Hanpumep, e [1, 2].

HanoMHUM, MUKPOKOHTRONNEPKL! pa-
GoTaloT B ABOWYHON CUCTEME CuUMCne-
HUS, PASANYaR NULLL MO ABa COCTOAHMA
{0 1 1) kaxaoro na CBOMX BLIBOAOS,
MHOrOYMCAEHHBIX A4eeK NaMATH 1 ApY-
FUX BHYTPEHHMX Y3noB, BonblWMHCTBO
ABOMHHBIX AYEEeK-Pa’dpsaoe 4na YOKO-

:100000001028FF3FFF3FFF3FA229FF3FFF3FFF3F79
:10001000FF3FFF3FFF3FFF3FFF3FFF3FFF3FFF3FFO
:100020008A016400DF30620064000F308500FF3019
:1000300086008316€1308500003086008312203070
:1000400095000230051C01309D000AA308600FF 3068
:1000500097009601CB202830920000309400293080
+100060008F0002308A001408102291008A01F620C5

peHus n yaoBcTBa BHNOAHEHUS pal-
AMYHBIX ONIEPALIMA HAR NX COASPXNMBIM
ofbeauHeHs B FpYNNel — BOCEMUPAs-
praHbie GaiTh 1 Gonee AAnHHBIE CRO-
Ba. B nyGnukyemeix Tabnuuax uckao-
yuTensHo ans yaoBcTea ux Bocnpus-
TUS YENOBEKOM NOMELLAIOT He ABOMY-
Hble, a WeCTHAALATMPHYHHE n3obpa-
XEeHUA NPOrpaMMHbLIX Koaos. Kaxanie
YETHPE ABOUNHKX UNPPH 3aMEHAINT
OAHON LWeCTHAALATUPRUYHON:

0000-—0 0100—4 1000—8 1100—C
0001 —1 0101 —5 1001 —9 1101 —D
0010—2 0110—&6 1010—A 1110—E
0011 —3 0111 —7 1011 —B 1111 —F

Kyna Gynsm SanucusaTe

BHYTPEHHIOK NAMATE NPOrpaMMm
MUWKPOKOHTPONAEpa B BapMaHTe, go-
MYCKAKWEM MHOrOKPaTHOS MaMeHe-
H1e COAEPXUMOr0, YacTo HasLIBaKT
FLASH-naMaTbO, XOTA 3TOT TEPMUH
XapakTepuayer ee YCTPOUCTBO U
NPUMHUUN AeiCTBMA, @ HE PYHKLNO-
HaneLHOE Ha3HavyeHue. KpoMme npo-
rpaMMHON UMEEeTCR, Kak NPaBung, M
BHYTPEHHAR 3NeKT-
PUYECKU N3AMEHAE-
Maa NaMATk JAHHBIX
{EEPROM) ans xpa-
HEHWUR PAZNNYHOIO
POLA KOHCTAHT, NoAa-
fnpaemeix B Npo-
uecce HaCTPOMKKN
roTOBOro Magenus

Tabnuuya 1

B 3TM A4YEMKM HYAIU UK €AMHULY, Ta-
KME Y3 MOXHO BKITIOYNTh, BbIK/IO-
YUTh, YCTAHOBUTL HYXHBIA DEXUM WX
paboThl. YuTuTe, CAENATL ITO MOXHO
AMWb B NpOLECcce NROrpaMMmMpoBa-
HuA. AcnonHaemas MUKPOKOHTpONne-
POM MPOrpamMmMa HYM NPOBEPUTL €50
KOHGUIYPaumio, H1 U3MEHUTE €€ He
MOXET. UMEHHO HENPaBUNLHO 384aM-
Han KOHGMIrypaumn — 4acrto eaMHCT-
BEHHaR NPUYNHA HepaboTocnoCoBHO-
CTH OTAAXEHHOW U HEOQHOKPATHO NPO=
BEPEHHOI MPOrpamMMel,

Cpenn KOHPUrypaLMoOHHBIX eCTb
AYEIKN, YNPABNKIOLUME 33LIMTON NaMA-
™. BKNioyme ee, nenaioT CoOaepXMMoe
BHYTPEHHEH NaMSATH HeaOCTYNHLIM ANR
nOObIX BHELWHWX BOIASUCTBNIA, KPOME
MOAHOID CTUPRAHMA. TONBKO YHUNTOXMB
BCI0 XPAHMBLLYIOCA MHPOPMALMIO,
YOACTCA OTKAIOYNTE 3aLumTy. Takmm o6- .
Pa3aoM NPeacTBPALLIAINT HECAHKUMOHW- -
POBAHHOE KONMMPOBAHWE NPOFPaMMBbI.
Yyture, ogHaXXAbL! BIGTIQYEHHYIO 3aLun-
TY NAaMATU MUKPOKOHTPONNEpPa, pac-
CYUTAHHONO Ha OAHOKPATHOE NPOrpaM-
muposaHue (OTP), yxe He oTk1oyUTe
HMKaKMM CNOCOO0OM.

S

Kax GyAem SanHoLBaTE

B 06biyHOM paBioyeM pexmme BHyT-
PEHHRA MAMATL MUKPROKOHTROANEPA ANA
BHELUHErO AOCTYNA 33KPHTa. Y1o0H No-
AYYUTL BOBMOXHOCTb YUTATh M 3ann- g .
CblBaTh MHQOPMAaUUIO, HY>XHO NoaaTh | -
Ha OnpeaeneHHbie BHIBOAL MUKPOCXe- i
M6l CRELMANEHYIO KOMBUHaLMIO YPOB-

Oﬁmecmenuuii CcOBeT "XypHana B xy;.;nane/“ "Pagwno s HEYMHIOWNM !
8. M. Beprotun, H. B. fopogeykwii, W. E. fpwropees, A. 1. Apowos, A. B. Eroposa, 10. C. flecoLxni.
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Hel HanpsPKeHUsi, He BCTPEeYaloLLylocsi
npy 06614HOI padoTe. Y 6onbLIMHCTBa
COBPEMEHHBIX MUKPOKOHTPO/INEPOB A5
nNporpaMMUPOBaHMS NPEAYCMOTPEH Mo-
cnenoBaTeNbHbLI nHTepdenc (He ny-
Tarb ¢ HTEepdeiicom, cnyxawwmum ons
CBSiI3N MUKPOKOHTpOANEepa ¢ Apyrmmn
ycTpoiicTBamu B paboyem pexume).
310 3HAYUT, YTO ABOMNYHLIE 3HAYEHUS
KOOOB W KOMaHA, ynpasnsowmx npo-
LleCcoM NporpamMmMupoBaHusi, NoAaIoT
Ha NpeaHasHa4YeHHbI ons 3TOro Bhi-
BOL MUKPOCXEMbI NOOYEPEAHO pa3psia,
3a paspsnoom, cCONPOBOXAAA CUHXPO-
HU3MPYIOLUMK MMNYNbCaMn Ha apy-
roMm BuBOgE. Takmm 06pasom, B Npo-
uecce nporpaMMmMpoBaHusi aKTMBHO
y4acTByIOT BCEro e uenu. MHorpa
Tpebyercs ewe ogHa — ONs BHBOAA
(TOoXe nocnefoBaTenbHbIM KOLIOM) CO-
OEePXUMOro NamsiTN n OTBETOB MUKPO-
KOHTpONNepa Ha KOMaHakl, yNpaensio-
LuMe NporpammmpoBaHuem. Ho BO MHO-
rUX cnyqasix ABYCTOPOHHIOK CBA3b Op-
raHnsyioT No ogHoM uenw.

Mepexop, ¢ NnapannenbHoro HTep-
¢eiica nporpammMmpoBaHus, TpeGoBas-
LIero 3aeicTBoBaTh NOYTU BCE BHIBO-
Obl MAKPOKOHTpOMNEpa, Ha nocnepo-
BaTeNbHLI NMPUBEN K 3HAYUTENLHOMY
YNPOLLEHUIO NPOrpammMaTopoB — yCT-
pOWCTB O/si 3aHeceHus nHdopmaummn
BO BHYTPEHHIOW namsTeb. Ewie 6onblue
yrNpoCTUA UX NEPEHOC BHYTPb MUKPO-
KOHTPONNEPOE AOBONbLHO CNOXHOM aB-
TOMaTUKM NPOrpaMmmupoBansi, Gpop-
MUPYIOLLEN MMMYABChI CTPOro onpeae-
JNIEHHON ANUTENBHOCTU N NOBHILLEHHO-
ro HanpsieHus. BHyTpb nepemectn-
NNChb W CAMMW UCTOYHMKWN 3TOI0 Hanps-
XeHusi. BHeLHee HanpspkeHue, oTnnya-
oweecs ot 06u4HOro, Tpebylowerocs
onsi MMTaHusi MMKPOKOHTponnepa, ec-
N1 ¥ OAAI0T, TO MW KaK curHan ne-
PEKMICYEHWA NOCNIEAHEr0 B PEXNM NPo-
rpaMMMpOBaHUS.

B annapartHOl YacTu NporpamMmmMaTo-
pa ocTaloTCsi 0AVH—OBA 3NEKTPOHHbBIX
Knoua n asa—rpu 6ydepHbIX 3M1eMEHTa,
COrNAacyloLmX BXOAb! N BbIXOA4bI MUKPO-
KOHTpOANepa ¢ BHeLUHMMK Lensimm. Oc-
HOBHas yacTb paborel no GopMnpoBa-
HUIO 1 aHaAU3y NOCNeaoBaTeNnbHOCTEN
VMMY/ILCOB BO BPEMs MPorpaMmmpoBa-
HUsi BO3/IOXEHA Ha YNPaBnsiiowmnii 3TUM
npoLeccoM KOMMNbIOTEP.

YacTo 3a4alT BONpOC, HENb3s nn
3anucaTb NporpaMmMy B MUKPOKOHT-
ponnep, He uMesi kKoMmnblotepa? OTeeT
HeoXnoaHHeii: MOXHO. B npuHyvne
[OCTaTO4HO NepeknoyaTens, 4Tobs
ycTaHaBAuBaTh Ha BXo4e NporpamMmmm-
posanusi ypoBHM O unmn 1 B COOTBETCT-
BUM C KOOOBOW Tabnuuei, n kHonkn
N5 NOOA4YN CMHXPOMMNYNbCOB. Ecre-
CTBEHHO, KHOMKAa N nepekniyarenb
DOMKHB! BbITE CHaGXeHbl yanamu no-
naBnexns "apebesara” KoHTakToe. One-
pypyst 3TUMK OpraHamu, BrnoJjiHe BO3-
MOXHO 32HECTM B NAMsiTb MUKPOKOHT-
ponnepa BCiO NporpaMmy.

Bepa B TOM, 4TO camas npocTtas Npo-
rpamMmMa COCTOUT N3 HECKOSbKNX COTEH

Hynei n eiMHUL, a B 6051e€e CAOXHBIX X
Thicsiun. MHorve nn obnapaioT pocra-
TOYHBIM TEPMEHWEM W akKypaTHOCThIO,
4T06b! 6e30LMBoYHO BCE 3TO HabpaTtb
Bpy4Hy10? Beas nocne noboro c6osi npu-
[eTcsi NOBTOPsTH paboTy C CaMoro Hava-
na. Jyslile yx nopy4nrb 3Th oaHoo6pas-
HblE onepaLmm KOMMBIOTEPY.

Nporpammarop =
apanrep + ynpasnsiouias
nporpaMmma

Npexae 4eM NpPoAoSIXKNTL pacckas,
pasbepemMcsi HEeMHOIO B TEPMWHONO-
rum. Cnoeo "nporpammarop” ynorpet-
NS0T CErofHsi Kak MUHNMYM B OBYX 3Ha-
qyeHusix. Bo-nepebix, 310 YCTPOWCTEO,
C NOMOLLBbIO KOTOPOIr0 COEANHSIIOT KOM-
neloTep (MCTOYHUK AAHHBIX) © MUKPO-
CXEMOI, B KOTOPYIO [OMKHbLI 6biTh 3a-
HeceHbl 3TK aaHHbie. 31oT Npnbop npa-
BUNIbHEE Ha3blBaTb afanTepom npo-
rpaMmupoBanms. Bo-BTopbix, Nporpam-
Marop — NporpaMma, nog ynpasnexHn-
€M KoTopoi komnetloTep dopMmpyer
BCe Heob6xoanMble ansi 3anncy AaHHbIX
B MUKPOKOHTPONNEP CUMHA/IH Ha BLIBO-
[ax OOHOro U3 CBOWX NMOpPTOB (TOrO, K
KOTOPOMY NOOKAIHAIOT apantep).

MNyTaHMLa B NOHATHSIX HEPEOKOo Npw-
BOOMT K BSAWMHOMY HEMOHWMaHWIO B
cnopax 0 TOM, Kakoi nporpammarop
nyqwe. OpuH yTBEPXAaeT, 4To — npo-
rpammarop A, ero MoxHo cobpare 3a
peHb. Bropoit yTBepX4aer — 4To Npo-
rpammarop B, oH yno6Hee B nons30Ba-
Hun. JeiAicTBUTensHO, ananTtep A O4eHb
NpoCT, HO CONPOBOXAAlOLLAsA €ro Npo-
rpamma A Heyno6Ha. CnoXHbl B U3ro-
ToBneHum apantep b paboraer nop yn-
paefieHMeM nporpammel b, ocHalleH-
HO MHOMMMW CEPBUCHBIMU (DYHKUNS-
mu. Tak uto 06a npaesl. HO Hepenko
CROpsiLLMM HEBAOMEK, 4TO ajantep A
BnionHe Moxer paborarb ¢ Nporpam-
moii B, n Hao6opoT. IMeHHO Takasi cu-
Tyaumsi 6ypeT pacCMOTpeHa HUXe.

Kax noaxnioumTs apanrep

s cBsizn KOMNblOTEPa C Nporpam-
MUPYEMbIM MUKDOKOHTPOJINEPOM Ye-
pes apanTep NpurogHsLl Aga Buaa crak-
[APTHBIX MOPTOB, M3BECTHBLIX Nog, ab-
6pesnarypamm LPT n COM. To, 410
nopt LPT napannensHwii, a COM no-
cnepoeatenbHbid, B AaHHOM cnyyae
3HauYeHUs He umeer. BaxHa BO3MOX-
HOCTb POPMNPOBATH HYXHBIE MMNYb-
CHl, MPOrpaMMHO N3MEHsIA YPOBHW Ha-
NPSsXEHUsi HA OTAENbHBLIX INHUAX 3TUX
NOPTORB, W "unNTarL" OTBETHHIE CUrHaNH
MUKPOKOHTpOAnepa. Yncno npaxkruye-
CKW paBHOMPAaBHbIX BbIXOAHbIX W BXOA-
HbIX IMHWI BNOAHE JOCTATO4YHO B NOP-
Tax 06oux TMNOB. NMO3TOMY C TOYKW 3pe-
HUSi NPaBUALHOCTU N CKOPOCTU NpO-
rpaMMUpPOBaHUsi NOAKSIOYEHWE apan-
Tepa K NnopTy TOro UAN MHOro TNna He
[AET HUKAKOro BuINIphILLIA.

Hekotopoe npenmyliecteo COM-
nopra cocTouT B TOM, YTO U3 €ro Bbl-

XOAHbIX CUrHAMOB NETKO MONYyYUTh He
TONBKO HanpsPkeHune +5 B MOLWHOCTHIO,
[0CTaToyHOM Ons NMTaHWs camoro aaan-
Tepa u NporpamMmMnpyemoii MMKpoCxe-
Mb, HO N +12 B onsi nepexknioveHns B
PEeXuM NporpamMmMUPOBaHNsA MUKPOKOH-
Tponnepos, Hanpumep, cepun PICmi-
cro (6onee N3BECTHBIX NOA HA3BAHMEM
PIC-koHTpOAnepsbl). 30eck ynaercs
o6oiTnck 63 A0NOAHUTENbHOIOo BHELU-
HEro NCTOYHMKA NUTaHWs, KOTOPbINA, KakK
npaeuno, Heo6xopum LPT-anantepam.
XoTsi N3BECTHB KOHCTPYKUMN C MUTaHN-
eM n ot Takoro nopra [3].

K Tomy Xe kK po3eTke nopta LPT1E
KOMMbloTEPE 06BIYHO NOAKOYEH NPUH-
Tep, KOTOPHIF Ha Bpems paboTe! ¢ Npo-
rpaMmaTopoM MPUXOANTCS OTKNIoHaTb.
OueHb pefko koMmneTeps GeiBatoT
cHabXeHb BTOpHIM napannenbHbiM
noprom LPT2, K kOTOPOMY MOXHO noa-
KNIOYUTEL 3AanTep, He OTKNIo4Yas NPUH-
tep ot LPT1. CnpaseniMBOCTN paan
HYXHO ckasaTb, 4TO COBPEMEHHbIE
NpUHTEPH BCE YalLe CHabXeHbl HTep-
¢eicom USB v nopt LPT ocraercs
CBOBGOOHBIM.

Becbiva 3amMaHuMBeo 6110 66 ncnonb-
3oBatb USB onsi cBsisan koMmnblotepa ¢
ananTepoM NporpaMMmupoBaHus. MNpex-
[ie BCEro MOoTOMYy, 4TO B 3TOM MHTepden-
ce cneuunanbHo NpeiycMOTPEeHa noaaya
Ha NOAKNYAEMOE YCTPONCTBO OT KOM-
nLOTEPa MUTAIOLENO Hanpsxenusi S B.
K coxaneHuvio, opraHmsauus annapar-
HOFO M NPOrPaMMHOr0O B3aMMOAEICTBUS
no 3ToMy uHTepdeincy AOBONBHO CNOX-
na. Tak yro paspaborka USB-nporpam-
maropa — peno 6ynyLiero.

MocnepoBarefibHBX NOPTOB B KOM-
nuioTepe 06biaHo Asa (COM1 1 COM2),
ananTep MOXHO NOAKIIOYMTE K MoGOMY.
Ho BUAKM 3TUX NOPTOB 3a4acTyio pas-
HoTUNHL. OgHa M3 HMX, Kak Npasnno,
COM1, peesitn-, a COM2 — 25-koHTaKT-
Hast, 4TO HY>XHO Y4UTHIBATH NPU N3roToB-
neHwm apantepos. Mpu HecoBnaseHn
TWNa pasLeMoB MOXHO NprobpecTy ne-
PEXOAHVK MAIN MBTOTOBUTL €50 MO CXEME,
nokasaHHon Ha pmc. 1. [lnsi nopkniove-
HUsi apanTepa ¢ 25-KOHTaKTHOA po3eT-
KO K DEBATUKOHTAKTHO BUIKE NnopTa
pasbemM X1 pomkeH GuITb posertkoi (c
6YKBEHHbLIM MHAEKCOM F), aX2 — BUSIKOIA
(c vapekcom M). B npoTMBONONOXHOM
cny4ae — HaobopoT.

LinuHa coeamHuTenbHbIx kabenen,
wneiidoB NAM NPOBOAOB KOMNLIOTEP —

X1 DBYF (DBSM) X2 DB25M (DB25F)
1 DCD 8
o— )
o2 RXD 3,

3 XD 2,
4 DIR 20,
o5 5G T,
B DSR 6,
7 RIS 4,
8 CTS 5
9 RI 22,
K PG 1,

K - meTaninieckuit kopnyc passema

Pwuc. 1



DA1 KP142EH5A

rpaMMUPYEMbIX MUKPO-
CXEM Pa3IVHHLIX TUNOB, B

» KBuis 20 DD1 =
A5 B w—p R 1{.81, 3 = ~ VDD O TOM unc:e MMKpOKO;;-
+ 2 bix cepuia PICmi-
I 33';"; 7|RY 2k o cro, AVR n AT89S. Cpean
papvonotuTenci 3a 9T
XP1DB25M v KT3107A YCTPONCTBOM 3aKpenu-
DATA4 ‘L‘ VT1 KT3102A £  noceHassahue PomProg,
i € xoT1a K. NankoHennu (Lan-
1 5] conelli}, aBTOp UCXODHO-
JIR2 2k VD »~MCLR | &  ro eapMaHTa anantepa
e R3 2« KO5226 £ obcnyxusanowei ero
DATAS \ g N KT3102A"-—P KeuiB. 10 DD1 8 nporpaMMbl. npennoq"-
5 TaeT HadbIBAaTL CBOM 8gan-
GND <18‘2 > 1 = VS8S > g Tep Sl Prog. Byaem cne-
ack L1 g LOBaTL €ro NPUMepy.
N DD1 KS55ANS ¢+— PGM z Apanreps
Ana PiCmicro
paTA1 &2 Zpo(m>| o | g )
—— Qo —» DATA g Dupma Microchip (pas-
DATA3 <4 10Et S paboTMK MUKDOKOHTRON-
x nepos cepumn PICmicro)
DATA2 <3 o7 |m| ¢ PEKOMEHYET A7 UX NPo-
)7 1901 Q7B — CLOCK rPAMMIPOBAHNA aJANTepR,
DATAS QE2 1 c3 COBpAHHLR MO CXeMe, o-
Busy <1 0,1 mK KazaHHoW Ha puc. 2. Ee
LSV osCi GpPUruHan npueeaeH B
4 OUPMEHHOM PYKOBOOCT-
PE <?2 8€ No NpPUMeHeHuIo {ap-
plication note) ANS89
Puc. 2 (<http://www. microchip.
Mc. com/download/appnote/
devspec/16c/00589a
apanTtep 1 agantep — nNporpaMMupye- S1-Prog — Nporpassapyes Bce pdf>), Noa Tem Xe HazBaHWeM UBBECTEH

MER MUKQOCXEME BO BCEX CIYHaAX DOMK-
Ha BbiTb MMHMMansHol — 0,2...0,5 M.
MOHATHO, 3TO DOCTABUT HEKGTOPHE He-
YROGCTBa, TaK KaK pasbeMbl NOPTO8 pad~
MeLLeHH Ha oOBIYHD TPYAHOROCTYNHOM
T ILHOW CTOPOHE KOPNyCa CUCTEMHOING
6noka. Ho npnaeTcsR CMUPUTLCA € He-
yno6eTBamMmn. UMEHHS A/ IMHHBIE NPOBO-
A3 — ODHa W3 rMaBHbIX NPWYKH cOoes B
NPOLECCe NPOrPaMMUPOBaHNA.

OnucaHmne CRaBHUTENBHO HECMIOXHONO
aganrepa, NpeaHasHaveHHoro ans pato-
Tl NOQ YNPaBAEeHeM U3BECTHOH NPO-
rpammel PornyProg, Suino onyGamnkoBaHo
8 [1]). PekoMeHaaummn no ero npoBepke
MOXHO HaviTh B [4]. Ananrep cOCTOUT u3
OCHOBHOHA NNaTHI, NOAKNIOYAEMON K pasb-
emMy COM-nopTa, v HeCKONBKNX CMEHHbIX
NNAT-NEPEXOAHUKOB C NRHSAMK AR NPO-

Tabnunya 2

MK MCLR | CLOCK

Kopnyec

PATA

VES | VDD

PGM (0614.) | (*Urwr)

0sC1

PIC12C5xx
PIC12C671
PIC12C672
PIC12CE673
PIC12CE674
PIC12F5629
PIC12F675

PDIP-8 4 &

PIC16F630

PIC16F676 PDIP-14 4 12

13

PIC1400 PDIP-28 14 11

12

PIC16F83

PIC16F84 FDIP-18 4 12

13 16 5 14

PIC16F627

PIC16F628 12

FDIP-18 4

13 10 16 5 14

PIC16F870
PIC16F872
PIC16FB73

PDIP-28 1 27

28 24 8

PIC16FB71
PIC16F874
PIC16F876
[PIC16F877

PDIP-40 1 39

40 36 13 12,31 | 11,32

Npumevarue. HasHaueHUe BbBOA 0B MOANMUKALMN MYKPOKOKTPONNEPOB B
KOPITyCAX APYIAX TUMNCB MOXET HE COBMNAgaTh C YkasanHbiM B Tabnmye.

1 cam agantep. Ero suiky XP1 coeayHsoT
€ 25-KOHTaKTHOM po3eTkoit nopTa LPT Ha
KOPOYCE CUCTEMHOO BnoKa kaMmnbioTepa.
Coeaytenuve ¢ o6uym nposoaoMm (GND)
ueneii BUSY n PE paeT BOSMOXHOCTD Y-
PABASIOLLIEN NPOrPaMME ONpPEaSMTL, YTO
« LPT-nopTy noaK#oYeH MMEHHO 8JanTep.
Ecnv pasbem nopra ceoboaeH wm K Hemy
NOAKMIOHEH NPUHTED, COYETARWE NONYe-
CHMX YPOBHEN B STVX LIENAX MHOE,
Hanpaxetive +13,5 B nopaioT ar niobo-
FOG MCTONHAKE, CNOCOGHONG OTAATL TOK He
Metiee 50 MA. Mukpocxema DA1 — cTabu-
nusaTop HanpsxXeryn 5 B. Ha TpakaucTo-

pax VT1—VT3 cofipaH ysen ynpaBnenms

HanPSXeHWEM B LIEMW, NEPesoasuLei Mu-
KPOKOHTROANEP B PEXUM NPOrpaMmMHUpo-
g8aHWs, B 3aBMCUMOCTH OT NOrMYECKUX
ypoBHei Ha Husix DATA4 n DATAS oHo
NPUHUMAET TpK 3radenns: 0, 5mn 12 B.
BbiBOAM Pa3nvyHbIX MUKROKOHTPON-

Nepos NGOKAINAOT K aganTepy B CooT- .

8eTCTBUM C Tabn. 2,
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KpyXOK paguoTexXHu4ecKoro

KOHCTPYMpPOBaHUNA

A, YHEPENMAHOB, r. KomcoMoneck-Ha-Amype

B maiicxom Homepe XypHana "Paguo” 3a npownsisi rog 6bina or-
KpbiTa py6puxa "Bectu us pafnoxpyxKos”, NOR KOTOpo# yxe onybnu-
KOBaHBI pacckaast 0 TynsckoM Kaybe HTTM "Onextpon™ (Ne 5, 6} u
MOCKOBCKO#H [ eTCKOIH aKCnepuMeHTanbHoit nadoparopwy 3N1eXTporn-
xs1 (N2 9, 10). Ceroans — TpeTHil pACCKas, NOCBSLEHHDIH KONNEXTUBY
paguomobureneit us KomcomMonscxka-na-AMype, KOTOPbIM pYKOBORUT
Anexcanap AnaTtonsesiy Yepenanos.

Penaxiyus npurnalaer PyKoBoRUTenesi paguoKpyXKos paccKkasarh
YHTATEARAM HALWEro XypHana o0 CBOMX NHUTOMLAX, NOAESTUTLCR ONbLITOM
paboTi 1 ycnexamit B paspaboTKe MHTEPEeCHbIX KOHCTPYKUUHA.

12 anpens 1932 r. KOMCOMOTTbUB —
NOCAAHHKKK OrPOMHO CTPaHB! BLICA-
aunvce Ha Bepery Amypa soane npo-
MbICNOBOM gepeHn Tepmckoe. B kpat-
Yaliwue CPOKK B HENPOXOOMMOU Tavire,
B CYPOBbIX YCNOBUAX, Gnarogaps Myxe-
CTBY ¥4 CTOMKOCTH MOSIOAEIX PE6AT, BO3-
HUK MPOMBILAEHHBIN TUraHT Ha Jans-
HEBOCTOUHBIX pybexax Hawen PoamHul.

T | Ceronna KomcomonbCk-Ha-Amype —

paiiueHTp Xabapoeckoro kpas, UeHTp
KYALTYPHOM, HAYYHOU 1 SKOHOMUHECKOM
xwany Oansvero Bocroka. B Hem co-
CpeaoToHeHbl MPEeANPUATHA CAMONETO-
CTRPOUTENLHOMN, KOPatneCTPOUTENLHON
Vi METANNYPIUNECKON OTPACTeR, HaY4HO-
UCCAEOOBATENbCKME MHCTUTYTH. Brny-
CKkHMku BY30B ropoga nonbayoTen
GONBLLLUM CRPCCOM NO Beemy JanbHeso-
CTO4HOMY PErNOHY.

Bo epemena nepemeH (Hauano 90-x
NPOWAROrO BEKa) CUCTEME AONONHATENE-
Horo o6pasoBaHuA NpeTepnena e cTpa-
HE 3HauUTENbHbIe U3MEHeHUA. MHorve
CIOTbl, soput v [loma TEOPHECTEA MO-
flogexu NEPeCcTany CYLUeCTBOBaTL Nu-
60 BbHYXAEHB 6HNM BAaYUTD Xankoe
CYWECTBOBAHYE, {IPUATHO OTMETUTL, YTO
B HaLeM ropoae Ac Cyx Nop GyHKUMo-

e

. fMasen Kyapaeyes ReMOHCTpupYeT paboty crenna "OcHo-
ynppos i

BbY ot noruxu”,

HUPYIOT BCE yHpeXAeHUS JA0N0oHUTE b
Horo obpasoBaHus, B Yem 3acnyra ro-
POACKKX BNACTEV.

“Pepeerep”.

KpyXoK "PaanoTexHN4eckoe KOHCT-
PYMPOBAHME™ MHOrWe roasl paboTaeT B
fopoackoM LieHTpe TeXHUHECKOro TBop-

{Ocynoe ss

Bocnuranmixy gercxoro goma Ne 4 (cness nenpaso) Esre-
wilt Terspoxiii, Esronwi Tymenos, Augpedi Kepuwn, Pycram

yecTBa aeten n moneaexwy (TLUTTAuM),
KOTOPKIV CPABHUTENBHO HEBABHO Nepe-
UMeHoBanNu B LIGHTP IOHHIX TeXHUKOB
(LIOT). B HEM 33HVMBIOTCH AECATKIA Pe-
68T V3 pasHbBIX LIKOA ropoaa.

Habop kpyxxoBues cBoGoaHbIA, OH
npoeoauTCa B 06iLecbpasdoBaTesbHhX
LIKONAX, AETCKUX A0MAEX U UHTEPHATAX.
3aHATUA NEPBOre roga coyyenun NPo-
BOASTCA € yuawmmMuca 5—11-x knac-
cog. MPYNNH SKCNepUMEHTaNbHLIE, (op-
MUPYIOTCS NO 12—15 yenoBek. 3aHATuA
BTOPOro roga obyyexus NPOBOgATCA ©
yuaimmnca 6—11-X KnacCoB, OCBOVB-
Wnx 6a30BLIN MaTepuan NepPBoro roaa
obyuerus. Mpynnbl NpodUnbHEE, Gop-
MUPYIOTCH No 12—15 venoeex. Ha aaHn-
Tus TpeTeero rona obyyexnsa aonycka-
1o7CA yyawmecs 7—11-x Knaccos, yc-
BOMBLUME MaTepuan NepeBbiX AByx rnet
oByueHusa. pynnu HaydHO-UcCneacsa-
Tenbokue, GopmnpytoTes no 10—12 ve-
noeex. B 2004 r. npeanonaraeTca npo-
BECTU aKCNEPVMEHT No Habopy B rpyn-
Ny NepBoOro roaa o6y4eHna YyHaLmxca
3-X M 4-X KNaccoB.

TporpaMma Kpyxka paccuuTtaHa Ha
NOAFOTOBKY YHEILMXCA K CaMOoCTOR-
TENbHOMY KOHCTPYUPOBZHNIO HECAOX-
HOM PaANOTEXHNHECKOK annapaTyphl.
OHa npeayCMaTpUeaeT n3y4eHrue He-
06XOAVMBIX TEOPETUYECKIX CBEAEHUIA
no SAEKTPOTEXHUWKE, PAAMOTEXHUKE,
BNeKTPOHUKE W ABTOMATUKE, & TaKXe
MOHTEXHbLIX, COOPOUHBIX U HENZAO0Y-
HEIX Pa6oT NPK U3roTOBNEHUW PAANO-
yCTpoicTB. CogepxaHue TeopeTute-
CKUX CBEAEHWIA COrNacoBarO C X0AOM
npakTuyeckux paoT No kaxaoh Te-
M€ NporpaMmel.

CTpYKTYpa TeM gorofHeHa Moandu-
UMPOBaHHHIMIA Pasaenamu NporpaMme)
KPYXKOB “PaavoanekTpormka” v "anek-
TPOHHES aBTOMaTUKa" COOpHUKa Npo-
rpamm MuHobpasoBarus PO ans exe-
WKOABHBIX y4pexXaeHun n obweobpaso-
BaTefHbBIX LWKon 38 19951, & TaKcke pas-




K asicTaBxe rorogsi!

penamu, pacLumMpsiklmmMm 6asosyio Npo-
TPaMMy 00 YPOBHS, NO3BONAIOWIETO Pe-
WaTe COBPEMEHHBIE TEXHIMECKUE 334a-
4. 310 "OCHOBH KOMMBIOTEPHOTC MO~
[ENVPOBAHUS PAANOINEKTPOHHKIX YCT-
poncTeHa IBM PC”, "AHTEHHAR TEXHVKA”,
"Buaeorexnmxa”, "Mpuemonepesaroiasn
annaparypa”. Ja WKONLHUKOB 5—7-X
KNaccoB CO3AaH y4ebHui BMpeodunemM
"Maiika 1 NPMeMBl MOHTAXA", Ha c4epe-
m — dunem "PagnoTexHuka — BCe
ONEeHb NPOCTO".

B TeueHve yuebHoro roaa 75 % pabo-
4ero BpemMeH 0TBOAWTCA NPaKTH4eC-
KMM 33HATVSIM, OCTaNBHOE BPeMA yXoauT
Ha vsyvenve B dopme BGecen TeopeTu-
4ecK1X MaTepuancs, pasbop NpUHUM-
AUaneHBX cxem, oOyyarwue Urpsl.
BOnbLYIO NOMOLLE OKA3BIBAIOT MATEPU-
ank, ONyGNMKOBaHHEIE B KHUTaX "IOHBIA
paavienioburens” B. L Bopucosa, "3ne-
KTPOHVKA ar 3a warom” P A, Ceopens,
*MpakThkyMm paavoniodutens no und-
poBO# TexHuke™ B, I Bopucoea v A C.
fapTiHa 1 ap. M KOHEYHO, HEOLIEHNMYIO
fIOMOLLL OKA3LIBAIOT NYONMKaumvn B XXyp-
Hane "Paavo”, KOTOPHIA Mil BEINUCHBa-
©M MHOTHE oAk

Ans Hawero kpyxka Hanbonee xa-
PaKTEPHL! NEKLMM, HA KOTOPLIX 3aKna-
ABBAKITCH OCHOBH NPEAMETA, NOAKPEen-
nReMbIE NPAKTUHECKVMU paBoTaMu ©
BNEMEHTAMN NCCNEa0BATENBCKON A~
TENLHOCTU 1 nzcBpeTarenscTea. Npon-
LEHHKIN Marepvan 3aKpennAaeTcs SKC-
KYPCHSIMM HA 3380861, PASBUBAICLLIMMU
urpamu v eukropyHamu. Havbonee va-
CTO NPOBOAATCA KOHKYPCH “KOHBIA MOH-
TAXHVK", "3Hal 1 ymei".

3HaHusl, NONyHaeMulie KPYXKoBUa-
MW npw paBoTe no nporpamme "Pa-
ONOTEXHUYECKOE KOHCTPYWPOBAHWE”,
NPOBEPAIOTCS KaK CTAHAAPTHEIMU ME-
TOAAMM KOHTPORMS! 3HAHUMN, YMERWH,
HABLIKOB {KOHTpONLHAA paboTa, PPoH-
TanbHBI M THOVBUOYANBHEIN ONPOCH ),

Tak U C NPUMEHEHNEM HOBBIX METOA0B
Y NPUEeMOB, Takux kak 6nmu-onpoc,
MUHM-IPOEKT, 3awuTa paspadoTaH-
HOM KOHCTPYKL WK,

CopepXanue 3aHsITUS YCTaHABNUBA-
€TCs! B 3aBMCUMOCTU OT NOCTABNEHHBIX
B yuebHO# Teme 3anay v ropa oby4e-
HUS1 KPYXKOBLEB. O0A3aTENEHO NPUCYT-
CTBYET OPraHU3aUMOHHEI MOMEHT —
HaSHAYSHUE OEXYPHLIX N0 paavonato-
PaTopvu, HA KaXAOM 3aHATUM NPOBO-
AMTCH MHCTPYKTaX no TexHwke 6ea-

‘ !

Beryuian wHpopMaUsOHHas CTPpOXE
BHuC-1.

onacHocTH. Hemanas pone B Negarc-
FM4ECKOM NPoLECCe OTBOAUTCS KPYX-
KOBLAM 2—3-ro roaos ofyyeHus, wed-
CTRYIOLNM HAZ, MEHEE NOATOTOBNEH-
HBIMU LWKONEHUKaMK, TIONB3YACE Cny-
YaeM, XOHY CTMETHTL NPOSIBNEHHYIO aK-
THBHOCTL B 3TOM npouecce Muxawna
CvniotvHa (k. 42), Unen KosaneHko
{wk. 25), Aprema IMprbarHosa (LK. 22),
Esrenmvs CemueHko {Wwk. 15) v, Tenepe
yxe cTyaeHToB KOMCOMONLCKOro-Ha-

Amype focynapcTBeHHOro TeXHNYECKO-
ro YHusepcureTa, PomaHa KapneHko
Nasna Beperosoro.

CneayeT ynoMsiHyTe M O TOM, HTO 8
KPYXKE 32HNMAKITCS BOCEMb LUKOMBHUL,
OAHY U3 KOTOpHX — KaTio CunioTrHY
{wk. 42) npusen B Kpyxok Gpar Myuwa
CunioTvH. OHa € YA0BONECTBUEM “OXMB-
naet” (anekTpPUdMUVPYET) UTPYLLKW, U3~
FOTOBNEHHBLIE MACTEPULAMU APYTWX
KpYXkoB LienTpa.

ExerogHo B ropoae v Kpae nposc-
[OATCA BHICTABKM OETCKOTO TEXHUNECKO-
o TBOPHECTEA, Ha KOTOPLIX ASMOHCTRHN-
pyloTCs PaboTH I0HBIX pagyoniobvTened
LleHTpa. OHW, KaKk NPaBsWNo, 3aHMMAKDT
npu3osLie mecta. Kpome 1010, o61nny-
Hbie PE3YNLTATH PEGsTA NoKasHBAIOT HA
TOPOACKMX U KPAEBLIX CIMMNNAaNAX.

Ha 3aHaTusX rpynn scex ropos oby-
YEHUSA KPYXKOBLE paspabaTkisatoT, Ma-
KETUPYIOT 1 COBMPAINT HEMANO MHTEPEC-
HBIX KOHCTPYKUMiA. MocnepHue paspa-
6oTkn — "Berywas UHGOpPMaLMORHAs
ctpoka BMC-1" {pabota Muxauna Cu-
nicTuHa), "Svyrsirop MID™ {(padota Nneu
Kosanenko), wrpa "dapearep” (asrop
naem n ucnonHeHus Bsiuecnas BwxpeB)-

MNepeast KOHCTPYKUMA NPeacTagnaeT
co60oM AVMHaMUHECKNI MHGOPMAUMOH-
HBI KOMITIEKC W MCNONb3YeTCs) B LIeHT-
pe Kak MHGPOPMAUMOHHARA TaseTa. Paspa-
6oTaHa ANA MMHV-KOMNBIOTEPA, KOTO-
Pt OKASANCs B KPYXKE, HO NPU HESHA-

uUTENEHOM A0PABOTKE MOXET BbiTh UC-

NONb30BAHA NPAKTUNECKHM € NIoBBIM APY-
TUM KOMILIOTEPOM.

Y10 CKA3ATE O BTOPON KOHCTPYKUMK?
MHOrv1e nogu, yenekanumneca Myspl-
KOM, CTANKUBAIOTCS € NpoBneMon npu-
OBpETEHUA MY3BIKANBHEIX CURTE3ATO-

poe 1 MIDI knasuaryp. OuesuaHan go- |

POTOBU3HA OTTANKWBAET NOTEHUWANb-
HuIX none3oBaTener. Mucns ¢ CO34a-
HUW SMYTSTOPA BO3HWKNA B CBAGK C STOM
NOTPEBHOCTLIO, @ TAKKE € TEM, HTODH!
MOXHO BHING U3Y4aTh HA NPAKTUKE OC-
HOBHBIE HACTU BROZA UHGOPMaLMK CO-
BPEMEHHOTO koMNeioTePa. CyliecTey-
€T OrPOMHOE KONUHECTBO NPOTPamm,
umiTupytoumx MIDI untepdeiic. Mysel-
KaneHHE NPOUSBEAESHUA NPOUrpHIBAIOT
C MOMOLLLIO CTAHAAPTHOW KnasuaTypel
KOMMBIOTEPA, YTO ACCTABNAET HEMANO
HeynoGeTe. B AAHHOM KOHCTRYKUMM OCY~
WECTBNEHA KOMMYTALMA KNaBraTypl
KOMNBIOTEP@ C My3bIKaNEHOM.

06 urpe "dapsarep” Byner paccka-
3aHC NoAPOBHO B CNeayioLLeEM HOMERe

xypHana.
YXenawume ceA3aTeCa € HaWWM

KPY>XKOM MOTYT OCYLUECTBMTE STO 110 a4- »

pecy: 681000, Xabaposckui kpaw,
r. KoMCoMonbCcK-Ha-AMype, yn. KpacHo-
dnorekan, 22a, LEHTP I0HBIX TEXHUKOB
WIW NO 3NEKTPOHHOI noyTte: romvi@
hotbox.ru.

PenaxTop — B. Msanos PoTo — A. Hepenatos
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NMpucTaBka ansa NnpoBepKu

TPaH3UCTOPOB

B. KAJIEHAO, r. Murck, bBenopyccusi

H3BecTHas No nyGnuKkaunsm B XypHane uaes nPpuMeHeHnss Anoa-
HbIX MOCTOB B U3MEPUTENbHONA TeXHUKE MO3BOANNa aBTopy npepa-
raemosi ctarem pa3paboraTe NPOCTYIO NPUCTaBKy — Ccaoeobpa3Hbii
KOMMYTaUMOHHBIN y3€en Ans KOHTPOAs napamerpoa 6unonsapHuix v
roneasix TPaH3UCTOPOA NPAKTUYECKHN BCEX THUMOA.

lNpucTtaeka Mcnonb3yeTcs COBMECT-
HO C MHOronpegernsHbiM MUnnuamMmnep-
MeTPOM MNMOCTOAHHOINo TOKa 1 aBTOHOM-
HBIM CTOYHUKOM nuTaHusi. OHa no3eonsi-
€T n3MepsiTb HemMano napamMeTpos: CTa-

TUuEeCKUit KoapOULMEHT Nepenaqn Toka

OUNONSIPHBIX TP2H3UCTOPOB B CXEME C
o6LLMM SMUTTEPOM NPY GUKCUPOBAH-
HOM 3Ha4YeHun Toka 6asu (10, 30, 100,
300 mkA; 1, 3, 10, 30 MA); Ha4anbHbIiA
TOK CTOK@ NONEBbLIX TPaH3UCTOPOB C P-N
nepexonoM vnyt BCTDOEHHLIM KaHanom;
TOK CTOKa NoneBbiX TPaH3UCTOPOB C UH-
OyUMPOBaHHLIM KaHaNOM NPy Hanpsxe-
HUW Ha 3aTBOPE, PaBHOM MONIOBUHE Ha-
NPSOKEHNs1 CTOK—UCTOK; KPYTU3HY Xapak-
TEPUCTUKY NONEBbLIX TPAH3UCTOPOB C ABY-
M# 3aTBOPamMy No KXA0MY U3 HUX; KPY-
TU3HY XapakTepucTuKy NoNeBblX TpaH-
3UCTOPOB NPY UCNONB30BAHUN BLIBOOA
NOAIOXKY (KOPNYC-NOAJIOKKR) B KR4eCT-
BE BTOpPOro 3arteopa. Noes atoi npu-
cTaeku 3avmcTBOBaHa 13 [1].
MpuHuMNUansHas cxema NPUCTaBKu
npuBegeHa Ha pucyHke. TpaHsnctop VT1
n peanctopbl R1—R8 06pasyloT ucToM-
HUK CTabnnbHOro ToKa Ans NUTaHus ue-
nu 6a3bt NPoBepPseMoro GUNONAPHOro
TpaH3ucTopa, BbiBOObl KOTOPOro BKJIIO-
yaioT B rHespa X1—X3. 3HaqeHve Toka
ycTaHaBNMBaloT nepekniodarenem SA1.
Avopel VDS, VD6 v peauctop R14 onpe-
[EensiioT CMELLIeHVe NO Lenv ncToka none-
BOro TpaHaucTtopa. Oenvtenu R9, R10 n
R11—R13 o6ecneyvBaloT cMelleHve Ha
nepsom (31) n sBTopom (32) 3aTeopax.
HanpsxeHue Ha NnepBOM 3aTBOpE
(rHe3no X5) momkHo ObiTb paBHO nage-
HUIO HanpsbxeHus Ha guopax VD5, VD6.

VO1-VD4% KA527A

Takoe e HanpsKeHve O0MKHO BbiTb U B
TouKe coeavHeHus peauctopos R12, R13.

MoNAPHOCTb HANPSKEHWUA NUTaHUA, B
3aBUCMMOCTY OT TUNa BunonspHoro (ka-
Hana Nonesoro) TpaH3ucTopa, ycraHas-
NVBAIOT NepeknoHarenem SA2. NMpu aTtoM
6naronaps AMoOHLIM MOCTaM Ha ANoAax
VD1—VD4 n VD7—VD10 yaanocb o6oii-
TUck 6e3 nepeknioHeHnin NONAPHOCTY B
uenu 6a3bl 1 KonnekTopa (CToka) npose-
pAeMoro TpaHaucTopa.

Mepexnoyarens SA1 — ranetHbii, SA2 —
Tvna N2K unv aHanoru4HbIA Ha pBa Nono-
XEeHusa ¢ OBYMS Tpynnamu KOHTaKToOB.
K+onkn SB1—SB3 — MN9 nubo ppyrve.
Ouoabt VD1—VD4 MoryT 6biTe nio6bie
KPEMHUEBLIE C MaKCMabHBIM NPSIMBLIM
TOoKOM 40—60 MA 1 06paTHLIM Hanpsxe-
HveMm He Meree 30 B, VD5—VD10 — Tak-
Xe KDEMHUEBLIE, PAcCHUTaHHble Ha Nps-
Mo Tok go 1 A npu o6paTHOM Hanpsike-
HUM He Mmedee 30 B. Avogb VD1—VD4 n
VD7—VD10 ponyCcTvMO 3aMeHUTb COOT-
BETCTBYIOLLMMU MO NapaMeTpam Bnokamm
cepwuin KLI402—KLI405. Tpanauctop (oH
MOXeT BblTb, KDOME YKa3aHHOro Ha cxe-
me, KM302B, KM302N) Heobxopymo ycTa-
HOBUTb Ha TENNOOTBOA, NOCKOJbKY Npw
npoBepKe MOLUHBIX TPaH3UCTOPoB MBo
ycraHoske Toka 6a3bl 30 MA Ha HeMm ByneT
paccevBaTbCsi 3Ha4YUTENbHAA MOLLIHOCTb.
NamepuTenbHbil Npubop, nogkioHae-
MbiiA K NpUcTaeke, — MHOronpeaesbHbti
noBoro TMNa ¢ MakcUManbHbIM TOKOM OT
[ECATKOB [0 COTEH MUNnvamnep.

NcToqHMK NnuTadus gomkeHd obecne-
4YyBaTh NOCTOSIHHOE Hanpsixedue 4...5 B
nTok po 1 A — Ha cny4aii koHTpons 6u-
NONsAPHbLIX TP@H3UCTOPOB GONbLWIONR
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MouHocTH. Ons KOHTPONs noneebix
TPaH3anCTOPOB C UHAYLMPOBAHHbLIM Ka-
HaNoM HanpshXeHne NUTaHus OOMKHO
6biTb 9...15 B, noatomy B Gnoke nuta-
HUA HeoBXoaMMO YCTaHOBUTL NEPEKIo-
Yartenb BbIXOAHOMO HaNpPsXXeHus, KOTo-
poe, KcTatu, COBCeM He 0653aTenbHO
cTadbunnanposaTthb.

HacTpoiiky NpucTasky Ha4YnHAOT C
nopfopa peanctopos R1—R8, KOHTpO-
NVpYs TOK Mexay rHesgamu X1 un X3 un
yCTaHaBnMBan NoaBwKHbIA KOHTAKT ne-
pekniodatens SA1 B COOTBETCTBYIOLLIEE
nonoxexwve. NoaGop kaxaoro pe3ncTo-
pa 3akaH4YMBaloT, ecnu TOK He oTnuya-
etca Gonee 4Yem Ha 10 % o1 xenaemo-
ro. Nocne aToro noaéupaioT pesncTopsl
R10, R13 Takoro conpoTuBneHnsi, 4T0-
6t HanPsHxeHne Ha HUX ObU1o PaBHO VNN
HEMHOIrO MEHbLLE NageHusi HanpsHkeHys
Ha guopax VD5, VD6.

Y1066 yoo6HO Gblno Nogknioyarhb K
NPUCTaBKE NPOBEPSIEMbIe TPaH3UCTO-
pht, HEOBXOAMMO U3rOTOBUTbL NEPEXOL.-
Hble naHenn ¢ rnbkrmu BeIBOAAMMN,
OKaH4YUBAIOLLMMICS BUIIKAMK, BCTABNA-
emMbIMy B rHe3ga npucTasku. s MoL-
HbIX TPAH3UCTOPOB CneagyeT U3roToBuTb
OANHOYHBIE NPOBOOHVKYK C 3aXNMaMun
"kpokogun” n BUKamu.

Mepen nogknoHeHeM TpaH3ncTopa
015 KOHTPONA HeoBXxoaMMO yCTaHOBUTL
nepexnioHarenemM CTpykTypy (Tun kaHa-
na), NogKNoHYnTe MUunIMaMnepmeTp ¢
MakcuMansHbIM NPenenom n3Mepexnin,
BKJIIOYUTD UCTOHHUK NUTaHus. 3HaqexHve
Toka Gasbt 10 1 30 MA cnegyet ycTaHas-
nuBatb nepeknoHarenem SA1 TONbKO B
MOMEHT U3MEPEHWN NPY HAXATOR KHOMN~
ke SB1, a nepeknioyatb npegernsi name-
peHuii MmunnvamnepmMeTpa — npu oTny-
LEHHOIA 3TOIA KHOMKE.

MNposepKy GUNONSIPHBIX TPAH3UCTOPOB
BeAOyT B Takoli nocnenoeateNnbHOCTU.

1. Nepeknioyatenem SA2 ycTaHOBUTb
HY>XHYIO CTPYKTYPY — P-n-p vnv n-p-n.

2. NopcoeantnTb MuIMaMnNepMeTp,
VCTOMHUK NUTAaHUA ¥ TPAH3NCTOP K COOT-
BETCTBYIOLUYM rHe34am.

3. Nepeknioyatenem SA1 ycTaHOBUTb
Tpebyemblit TOK 6asbt.

4. Haxartb kHornky SB1 » onpepenvtb
no wkane MunnvamMnepmMeTpa ToK Kos-
NEKTOPAa, NOCHEe Yero pacc4UTarb Koahdu-
umeHT nepefaqu Toka 6a3bl No popmyne

Ny = L/l

Ecnu Lokoneska BbIBOLOB TPaH3Nc-
Topa Hen3BecTHa, HeOOX0ANMO BHaYa-
ne onpepenuTe 6a3y 1 CTPYKTypy TpaH-
3ucTopa C NOMOLLbI0O OMMeTpa No n3-
BeCTHON MeToguke. BoBOOb aMurtepa
¥ KONNEKTOpa onpegensiiorT no Makcu-
ManbHOMY 3Ha4eHuIo h,, .

A BOT kakoBa nocneposatenbHoCTb
NPOBEpPKY NONEBbLIX TPaH3NCTOPOB.

1. Nepeknioyarenem SA2 ycTaHOBUTb
VN KaHana.

2. MopocoeouHnTs MUNIMaMnNepMeTp
N UCTOYHWK NUTaHUSI.

3. MAN TpaH3ncTop CO BCTPOEH-
HbIM KaHanoM uny TpaH3ucTop ¢ p-n
nepexonoM CoeouHuTb C COOTBETCT-
BYIOLLNMY rHE30aMU: UCTOK — C rHe3-
nom X7 ("U7), noanoxky (kopnyc-nog-
NOXKy) — ¢ X8 ("N”), 3ateop — ¢ X5
("317"), ctok — ¢ X4 ("C").

4. Haxatb Ha kHornKy SB1 v onpepe-
JINTb NO OTKNOHEHWIO CTPENKY MUnnvam-




nepMeTpa 3HaveHWe TOKa CTOKa — OH |
HONXeH COOTBETCTEBOBAaTh NapamMeTpy
I iy MPMBOAMMONY B CrPaBoHHUKaX.
5. Haxarb OfHOBPEMEHHO Ha KHOMNKKU
SB1, SB2 v onpeaenutb HOBOE 3HaYeHWe
TOKa CTOKA.

6. PaccuuTaTtb KpYTU3HY XapakTepwc-
TUKM No dopmyne

s=1/U,

rae |, — pasHOCTb TOKOB, USMEPEH-
HEXNO M. 41 5, MA; U — nageHue Hanps-
XeHmst Ha peavctope R10, B. CpaBHWTb
NONYYEHHOE 3Ha4%eHne Co CrpaBoYHEIMK
LAHHBIMK.

7. BoiBop, 3aTBOpA COSAVMHUTL C MHE3-
A0M X3, a BHBOA NOANOXKK (Kopnyca- 1

NOOJYOXKMY — € rHeagom X5.

8. Haxartb Ha kHonky SB1 v onpene- i
NMT TOK CTOKA, NOCI@ Hero HAXATH OAHO- |
spemeHHO Ha SB1, SB2 u onpegenuTs |
HOBOE 3HaueHWe ToKa. i

9. PaccHMTaTh 3Ha4eHUe KpyTU3HbI NO
nopnoxke no popmMyne |

=/ U, "

rae |, — pa3HoCTb TOKOB, M3MEPeH- i
HBIX MO N. 8, MA; U — nagexve Hanpsxe- |
Hus Ha pesucTope R10, B.

B [2] paCCMOTPEHB! BONPOCH! UCNoNb-

30BaHNA NOAIOXKK {KOPNyCa-nRopnoxkn) |

B K&4eCTes BTOPOro 3aT80pa, HO B Cnpa-
BOMHMKAX STOT NapameTR He NPMBOANTCS.
Mpv npoeepke MAMN TPaH3UCTOPOB C
VHAOYLMPOBAHHBIM KaHASIOM CORANHOHNS
BHINONHWTB, KaK U B8 NpeabIAYLLIEeM Cny-
4a@, HO BLIBOA 3aTB0PAa COSAVHUTL C Me3-
a0 X6 ("327). NamepuTb TOKU CTOKa, Ha-
¥UMas CHaYana Ha kHonky SB1, a aavem
OAHOBPEMEHHO Ha KHonky SB1 n SB2.
PaCcuMTaTh 3HAYeHe KPYTUSHH NO Nep-
BOMY 3aTBOPY, Y4UWTHIBas, WTo U — nage-
HWe HANPAXeHUs Ha peauctope R13.
oG onpeaenuTb KpYTH3HY NO NOA-
NoXKe, 3TOT BHBOA HYXHO COefIMHWTL C
rHeanom X5 (31). Kak v 8 npegpiayiuem |
CRyYae, CHaNana HaXuMaloT Ha KHOMKY |
SB1, a 3aTeM opHOBREMEHHO Ha SB1 v
SB2. Mocne 3Toro PacCHUTHIBAIOT 3HAYE=-
HWe KPYTU3HBI, yuuTbieas, 4To U — naae-
Hue HanpsxeHuA Ha peancTope R10.
KoHTpOoNupyst TPaH3NCTOPL! AAHHOTO
TVNG, CIOAYET NOMHUTB, NTO TOK CTOKA,
M3MEPEHHDBHA NO NEPBOMY NYHKTY, [ONXeH
COOTBETCTBOBATL TOKY, OnpeaenseMomy
NO CEMENCTBY CTOK=3aTBOPHBIX XapaKTepu-
CTUK, MPYBOLYIMBIX B CIPABOMHUKAX {Ugy —
HanpsokeHne nutaHns; Uy, = 0,5 Uy,).
Ansa KOHTPONA ABYXBATBOPHLIX NoNEe-
BEIX TPAH3UCTOPOB HEODXOAMMO CHAYANA
YCTaHOBUTL Nepeknoyarensm SAZ Thn
KAHA1a, NOCNe YEero NOACOSAMHUTD K Npy-
CTABKe BbiBOAb TDAHAUCTOPA B TAKON Ove-
PEOHOCTH: UCTOK, NEPBHIV 3aTBOP, BTO-
poii 3aTBOR, CTOK. MaHMnyNMPYs Haxa-
TMEM Ha KHOMKU SB1, 0pHOBpEeMEHHO Ha
SB1u SB2, ogHospeteHHo Ha SB1 v SB3,
VBMEPUTB TOKWU CTOKA M PacCYUTaTh 3Ha-
YeHUe KPYTHM3HE No 3areopam. Mposep-
Ka TaKmx TPAH3MCTOPOB BO3MOXHA TONb-
KO B pexume oboraueHust.

]

JIUTEPATYFA

1. fomroe 0. UamepnTent KopOULMEH-
Ta nepenavy Toka Baasl TpaHsucTopos. — Pa-
ano, 1997, Ne 1, ¢, 38.

2. Bouapos . H. MNoneesie TPAHSUCTOPL!. —
M.: Sneprun, 1976.

s'
F

Pagaxtop — B. fMonakes, rpawa — 0. Angpeed L

Ycunurtens CUrHana Bbi30Ba

M. HEYAEB, r. Kypck

B HEKOTOPBIX CAY4AAX rPOMKOCTb CHIHANa Bbi30Ba OBLINHOIO HAH
coT0BOro Tenedona, GyannbHUKa ¥ T.A. MOXET OKa3aThCR HEROCTA-
TOYHOI. B aTOM c/TyNae NOMOXeT npennaraéMoe ycTpoHcTeo, KOTo-
pPoe yBenuunBaeT rPoMKOCTb CHIrHana sbi3osa.

Cxema Takoro yoTpoicTea nokasaHa
Ha puc.1. B ero cocrag sxoaur MUKDO-
DOoHHBIA yoUNuTENb Ha TRaH3NCTope VT,
NUTAIOLWEE Hanps}eHmne KoToporo cra-
GUNNBNPOBAHO MHTENPANEHBIM CTabunK-
3aTopom Ha Mukpocxeme DAY, Ha onepa-
wonHoMm ycunutene (OY) DA2 cobpax
KOMNEPATOP HANPAXeHUS, a Ha TRaH3un-
CcTOpe VT2 — 3N6KTPOHHEIRA KNOY.

Mukpodos BM1 pasmelrnator B Heno-
cpeacTBeHHON 6AM30CTH OT MCTONHUKA
3BYKOBOTO curHana. Beixof, MMKPOGOH-
HOro YCUNUTeNs CoeanHeH C MHBEpTH-
pyrowmm exoaom OY DA2, Ha HeuHsep-
TMpyoWwWi Bxop, vepes ®HY R4C3 no-

oWme Ha MUKPOMOH, a TONBKC NpeBbilLEa-
10UWe onpeaeneHHbiA YPOBEHD, YCTaHOB-
NeHHBIli peancTopom R3. 310 obecnedn-
83T NOMEXCYCTOMMMBOCTL YCTRONCTBA

BONBLUIWHCTEO JETANON, KPOME MUK~
podoHa ¥ AMHAMWHECKON FONOBKY, pas-
MELLEHB! Ha NevaTHon nnave {puc. 2, 3)
U3 OAHOCTOPOHHE PONLIMPOBAHHOIO
CTeKNOTEKCTONMTA,

MOMUMO YKA3AHHBIX Ha Cxeme, B yCT-
POWCTBE MOXHO NPUMEHUTE MUKDOCXBMbI
KP1157EH5024, KP1157EH5026 (DA1),
K140YA6 {DA2), nioGhbie TRAH3MCTOPH 13
cepuin KT312, KT315, KT3102 (VT1),KT973
{VT2). MykpohOH — 3neKTpeTHbIA, HANpU-
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CTynaev nocro- g — — : mep, MK3-377,
AHHOS Hanpsxe- -&%;Jm g A& %F’ M MK3-332, eroco-
Hue ¢ aBuxKa | |61 ORI g A 4 1l epmmorcnnaron |
peauctopa R3. R[E [T é ¢ S 1 |< skpanvpoBaHHLM
MNoCcKoNbKY OHO o 'ﬂ;ﬁ 4 : a7 ﬁ.ﬁI NPOBOAOM. AiMHa-
GONBILE, NEMHE |« p—aiigie, L A5 I %1 mmeckesronoska
MHBEPTUPYIO- i’ “5’2 VIt w3l L3 W MOXET OBITH MOLLL-
Wem, Ha BHXoAe HOCTEIO OT 2BT, co
QY 6yper Ha- 3BYKOBOM KaTyll-
NPpAXeHWNs, KO conpoTvene-
61M3Koe K Ha- HUEeM HE MeHeE
NPSXEHUIO NU- 10 Om. Kongewca-
TaHns. Tpausuc- Topst — K80-6,
TOp VT2 38KPHIT, K50-35 wu aHa-
TaK KaK OTCyTCT- NOrUyHBIE MM-
ByeT Hanpsxe- NOPTHBIE, NOAGT-
HWE CMELLEHWR POBMHBIN PE3NC-
Ha 6aze. B Ta- Top — CN3-19,
KOM COCTOSSHUM NOCTOSHHBIO —
MAT, C2-33.

YCTPOWUCTBO NO~-
TRebnsaeT TOK NpUMepPHO 2,5 MA.

Kak ToOMK0 NpO3BYHUT CUrHan BRI0BA,
OH YOUNUTCS ¥ NOCTYNUT Ha UHBBPTHPY-
owwn Bxon OY. Korga HanpsxeHwe Ha
HEM CPABHABTCHA C HANPSHKEHUEM HA HE-
UHBEPTHPYLLIEM BXOAE, Ha Boxoae OY no-

| ABUTCS WMNYNBLC, KOTOPBLIN NOCTYNWT Ha

TPaH3UCTOR. OH OTKPOBTCH, N3 AHAMM-
YECKOW roNOBKKU Pa3nacrcs akyctudec-
kv curdan. Mpw cneayoweM curHane
BLI3068 NPOLIECC NOBTORUTCS. YCTPOWGT-
B0 YCUNMBAET He BOe CUrHANLI, NoCTyna-

B Aa TOpUM

\Jypemns "PATHO 4

Bns yao6eTea kpenneHust MUKpogoHa
Ha Kopyce TenedoHa, B TOM YMene N co-

TOBOrO, WK BYANALHUKA €50 Haao Pasme- |

CTHTL B HEBONBLLOM Kopnyce, CHabXeH-
HOM PEMELUKOM WK PE3UHKOIA. HTOBL
UCKNIOHUTE SKYCTUMECKYIO CBS3b MeXay
MUKPODOHOM U AVHEMMHECKOI FOSIOBKON,
VX CeayeT pasHecTV B NpOCTPaHCTEe.

MuTaTs YCTROMCTBO HEOOXOAUMO OT .

VUCTOMHUKA HanpskeHvem 9...12 B, obec-
NeMUBALLErc MaKCUMAnbHBIA TOK Ha-
rpyaku 300...500 MA. 310 MoxeT ObiTb
farapes ranbBaHMECKUX 3NEMEHTOB WU
ceTesoi BNOK NUTaHKWA,

HanaxwsaHwe YCTpoHcTBa CBOAVTCA
K YCTAHOBKE r0 HyBCTBMTENLHOCTY NOA-
CTpoeuHbIM pesncTopom R3.

Pegaxrop ~ 5. VB80S,
rpadmka — 10, Axapecs, (poT0 — 86T0pa
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CBeTOBOMN MaavyoK
ANA AOMAaLUHUX XXUBOTHbDIX

f1. Kucenes, r. Cauxr-ferepOypr

Tynan ¢ cofakoli B TEMHOE BpeMA Cy-
TOK, A0BOABLHO TPYAHO OTCNeAMTL BCE €e
MEPEMELLIEHNUA, NOITOMY ¥ NOABUAACE UOER
CAENaTH CBETOBON MasiHOK Ha CBETOAMO-

| AaX, PA3MELLEHHBI HA OLIBHHUKS COBaK.

MpvHUMNMManebHaA cxema yCcTponcTea
nNOKasaHa Ha pre. 1. B ero cocras 8X0AAT

anementa DD1.3 npucyTCTByeT BhICOKUT
AOrMHECKUA YPOBEHbL HAaNPAXEHUA, Npu
ATOM BKWOUAETCA B paboTy 8TOPOH reHe-
pParop, uMeloLLnil 5onee BLICOKYIO HaCcTo-
TY NOBTOpPSHUA MNynsCos. Ha seigoae 11
anementa DD1.4 ofpasyerca cepun um-
MyNbCOB, KOTOPas Yepes TPaHaucTop VT1

&t 2,2 mK o7 0im K 518.1% DY =
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Dot Kse1naz K Bwf7 oot
Puc. 1

A8a reHeparopa UMNyNLcos, MNepesii Bbi-
MOAHEH Ha NOTUHECKUX anemenTax DD1.1v
DD1.2 uudpposoii mukpocxemel DD1, eTo-
poit — wa snemenTax DD1.3 uDD1.4. Nep-
Bbili reHeparop BLipabarkiBaeT UMNYNLCH
C A/IMTENBHOCTEID NEPMMEPHO 3 € 1 NPO-
AONKUTENBHOCTLIO Nay3u 0kono 6 ¢. Bo
B8pemMs ASCTBUS UMMYNbCa HA ebiBoae 8

Bro4aeT ceeToanoak! HL1 — HLS. Takum

NOMYYAIOTCS Cepin KOROTKNX CBe-
TOBbIX BCNUIWEK B TE4OHVE 3 C C nayaoi
MeXAy Humun 6 C.

B masyke MOXHO UCNONB30BATL Pas-
ANNHBIE NETAM, MaBHOe, YTOOb OMKM Bbl-
mwebonbwnx pasmepos. B kayectse Ha-
Tapew NUTaHWA UCNONL3IOBAHLI TP MaNo-

rabapuUTHLIX FrANBBAHUYECKUX INEMENTA
{anameTp 12, anvHa 30 MM) C HANPAKeH-
emno 1,5 B. Ewe yaobwee ncnonb3osatb
manorabapuTHbIe aKKyMynsITOph!. BeIKMO-
4aTefb NUTaHUA NOACIAET MOCOI Manora-
SapuTHLIf, Hanpumep, MA-9-1.
YCTPONCTBO CMOHTUPOBAHO HA NaarTe
{pne. 2), NSrorosNSHHOMN U3 OAHOCTOPOH-
8 (HONBrUPOBAHHOMD CTEKNOTEKCTOMNTA.
OT1eEPCTUIN B NNATE HET — OeTanu NPu-
NaAHbl BbiBOAAMU HENOCPEACTBEHHO K
KOHTaKTHHIM NhoLaakam. Bea KOHCTPYK-
LA NOMELLIBHE B KOPNYC, NPUKDENASHHLIA
K HUXHEN 4acTu oweitHnKa, 8 CBeTOAMO-

Puc. 2

awl HL1—HLS pacnpepeneHb pasHomMep-
HO NO ero NepPUMeTpPy.

HanaxvBanue yCTPONCTBA CBOOUTCA K
noabopy pesucropos R1, A2 n R3. Mpwn
aTOM AO0CHBAIOTCA XEeNaeMoro COOTHOLLE-
HAA HECTOTHI BCNBILEK, B/IUTENEHOCTH C8-
PN BCNBILUEK 1 NaY3bl MEXLY HUMN.

Peaa«mp-s.nomrpam—lahwpm
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B 3TOM roay UCNOMMSETCA CTO NET Nep-
BOli Paguonamne — BaKyYMHOMY Auoay.

. B 1904 rogy aHrAMMCK1il y4eHblid, uxe-

Hep v nzobperarenb JxoH A. Gaemunr
(1849 — 1945) enepsebie CNONLAOBAN Ba-
KYYMHBHA OnoA Kak AeTEKTOp paguovac-
TOTHBIX KONeGaHuli 8 NpuemH1Ke ana Gec-
NMpOBOAHON CBA3. Ha prCyHKaxX NOKa3aHb
dororpadpun PnemMuHra Toro Neproaa ero
KVBHH, CXeMa NEPEOro PaaMONPHEMHIKA
C BaKyYMHLIM OMOAOM, B3ATAA 13 NaTeHTa
1904 rona v $ororpadua MCTOPUHECKON
pEeMKBUN — CAaMOro BaKyyMHOTO AMOAA.
Ha Heil MOXHO pasAiTL UBOTHYTYIG HUTD
Hakana (Katog) u MeTannuyeckyio nNnac-
THUHKY — aHOA. BNnepsuie Takyio KOHCTRYK-
LG H8 OCHOBE NaMNbl HAKAMBaHUA HIro—

ToBMN T. A, 3aUCOH, HO HE HALWEN 81 NPaK-
TUYECKONO NPUMEHSHUA.

Ha cxeme pagnonpueMHyKa crpasa
BYAHLI BHTEHNHA "N™, 3a3emMnenne "0™ n Ka-
TywKa "m", HAaCTPauBaIoLLad AHTEHHYIO
Uens B pe3oHaHC. Yepes KaTywky Cesdmn
"K" curhan nopaeTca Ha aHon "C” auoga
"a", B KAaTOAHYIO UENb KOTOROro BKIOYEH

¢ j

k :m
a EE
e /
o= 7 ¥
=)
] $
wHaukaTop "I (raneBaHOMETp, pene um

1eneoHbl). HUTB Hakana "b” nuTaerca To-
KoM Barapeun "h™. B naresTe onvcaH yxe
60nee CoBePILISHHLI aHOA AMOAA, BbINON-
HEHHbI B BUAE LWWHOPA, OXBATHIBAIOLLUA
HUTL CO BCEX CTOPOH 1 COOMpaIoLLWA Gonb-
LU INEKTPOHOB.

Cap OxoH A, BneMUHr Obin TUMIMHHBLIM
NpeacTaBuTeneM CnasHOn nNhenabl yve-

HbIX KOHUA NOSANPOLACIO — HA4ana Npo-
wrnoro eekoe. MNonyume obpasoBanve B
yHusepcurerTax JloHaowa n Kembpuaxa,
OH 3aHUMANCA ucchenosaHuaMu B Ka-
BeHANWCKOW naboparopvy, NPenopasan,
6bN KOHCYNLTAHTOM B 3NEKTPHYECKOi
KOMNaHun 3aucoHa. Ero nepesie nccne-
nosaHuA “addexrta gucoHa”™ — O0aHO-
CTOPOHHe NpOBOAUMOCTH TOKa Yepes
BaKYYMHbIA An0a, — OTHOCATCA K 1889 ro-
Ay. OH TaKxe cosgan NpeunsnOHHbLIA pe-
SUCTUBHBIN MOCT, paspabaTeisan TpaMe-
¢$OpPMATOPH, NCCNEA0BaN (COBMECTHO C
A0apom) MarHUTHLIE 1 INSKTRUHECKNS
CBOMCTR3 MarepHanos NPHY HU3KUX Tem-
neparypax.

C 1898 ropa ®nemMuHr y4acreosan B
onbiTax Mapkon no 5ecnPOBOAHON CBR3,
cHavana ¢ oCcTposa YanT Ha paccToaHue
14 Munb, 38TEM HEepPes NPONVB MEXTY AM-
raver v Ppanumei n, HakoHeu, Yepes AT-
naHTuky (Cm. "Paguno”, 2001, Ne 12, ¢. 57).
B nocneayowux paborax OremuHr sHa-
YTENBHO YCORSPLLEHCTBOBAN PAANONAM-
Ny, KOTopan Gonee NonyseKa NPocNyXuna
NPeKPACHLIM AETEKTOPOM U BLINPAMUTE-
NEM SNEKTPHUHECKUX KONRGaHWIA

HeCTb M306peTeHMA BNIOCNEACTBUM TDU-
0Aa — PAINMONAMNbI C YNPABASIOLLEH CeT=
KOV — NPUHAANEXUAT amepuKkaHLy Ju ae-
PopecTy, HO 3TO YXe Apyraa CTOPUS.

flo mTepuanam ceiros hitp://www/
leee.org/organizations/history_center/
legacies/ fleming.htmt v http://chem.ch.
huw sc.li/"eugen#k/hlstﬂly/ﬂeﬂw htm.

g = " Pegsxrop — B. Nommxos
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CopestoBanua "Monesoil aeHb” BO3-
KM B 50-€ roanl, Korpa KOPOTKOBONHOBN-
KM HAYANM MHTEHCUBHO OCBaVBaTh PAAWO-
£BA3b HA YNETPAKOPOTKUX BOSMAX. MOCKONb-
Ky B GONbLUMHCTBE Criy4aes yCTaHOBNeHwe
DANbHUX CBR3eM B ropoACKMX YCNoBUAX Ma-
NOBEPOATHO, TO ECTECTBEHHBIM GbINO
cTpemnenme paanoniobuTenel Boiexartb
BMECTE CannapaTypoit B NOMEEHIES YCNOENSA,
TAE Nerye pa3eopaqMBaTb CNOXHLIE aHTeH-
HbIE KOMIMAEKCHI U IS YCNOBUMA Npresa 3a-
BEOOMO NyyWe, 4eM B ropoae. A NOCKONb-
Ky Ha AanbHOCTL YKB CBs3u CyLlecTBeH-
Hbim 00pa3oM BAUSET BbICOTA YCTARHOBKU
SHTEHHB, TO €CTECTBEHHBIM ObiN0 NPU BTOM
pacnonaraTb PaauoCTaHLMM Ha BOSBLILIEH-
HOCTAX. BOT noueMy naHa4anbHo 3Tu CO-
PEBHOBaHUS B €BPONEACKMX CTPaHax na-
*€ TaK 1 Ha3biBanucL — "TIONeBLIE K rop-
Hete AHK". PaGoTa B NOneBbix YCAOBWAX
komdpopTHa B NGO NeTHUIA MeCcAll, HO
BCKOpe U3 HUX Gbin BLgEeNeH Uionb, KOTO-
LA OTNUYAN0 0COBO XOPOLLES NPOXoXae-
e, C Tex Nop NO PELUSHNIO OAHOMN N3 KOH-
deperumii 1-ro paiioxa MexayHapoasoro
paaronioBVTENbCKOro CO3a PernoHanb-
HBIE COPEBHOBAHUA NO pagvMocBAsu Ha YKB
"MoneBo AEHL" HEU3IMEHHD NPOXOANAT B
nepebie CyGE0TY—BOCKPECeHbE UIONA.

KoHeL, MIoHs — Hayan0 MIona XapakTe-
PUBYIOTCH MaKCUManbHOW BOPOSTHOCTLIO
BO3HUKHOBEHWA cnopaauy4eckoro E-npo-
xoxgenusa ("cnopaamk™). 3TOT BMA pac-
npocTpaHenus paguoeonH YKB ananasoHa
NO3BONSET NPOBOANMTL PAAVOCBA3Y B AMa-
nas3pHe 2 MeTpa Ha PacCTOAHNA MPUMEPHOD
2 ThiCsuW KMAOMETROB, a B MaNOBEPOAT-
HOM, HO BCE X© BO3MOXHOM BapnaHTe
DBYXCKaykOgoro pacnpocTpaqerms — Ao 4
THICAY KNAOMETPOB. W KOraa NHTEHCUBHBIA
CNOPAAMK COBNROAET NO Bpemerm G "Mone-
BbIM HEM™, COPEBHOBaHUA NPEBPaLLaloT-
Cf B HACTOAWMIA NPa3aHuK AN YNbTpako-
POTKOBONHOBUKOB. Tak OHO M NPOM3OLINO B
"MoneeoM aHe — 2003"!

Poconiickim pagmontotutensam yoanucs
CBR3W CO CTPaHamu BOCTOYHOW W USHT-
paneHoM EBponbI, a 3T0, B CBOIO O4epenb,
CTUMYNUPOBAN0 MHOCTRAHHbIX YALTPaKo-
POTKOBONHOBUKOB NPEACTaBUTL CBOM OT4Ye-
Thi B CYABIACKYI0 Konnermio Mexaywapog-
HbIX COPEBHOBAHWIN NO PaavoCcenan Ha YKB
"MONEBOI ABHL" HA NPU3H XypHana "Pa-
avo”. Beero noctynuno 1196 otyeTos (B
Tomuucne 503 — Check Log) us 19 cpan
WV TEPPUTORUIA MUpA. MHBIMI CROBEMU, YAC-
N0 YHACTHUKOB U HUCNO CTRaH-y4aCTHUL,
NPaKTVM4ECKH YABOWAROCH NO CPABHEHMIO ©
2002 ropom| OcoGeHro akTBHE Gbiny poc-
cusive, Npeacraemelive 565 otyevos. B
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Kasexciose

OR NPKHIRIOT

8 "Dosesom gue™ ne

PANHOMOBHTEMN KINANH YHRCTNG
ADH3 MYpHANE "PAHO". Ha PHOTO -~ xaniTan xosmans UOTE 8. Anexcoes (UNTEX).

COPEBHOBAHUSX NPUHANKN YHACTVE TaKXe
YNbTPaKOPOTKOBOAHOBUKY YKpauHb, He-
xun, Nonbtun, ApmeHny, Bexrpuv, 6eno-
pyccun, Cepbuu u Yeproropuw, Bonra-
puu, Typumm, fepmanuu, Kasaxcrawna, Py-
MbiHuM, Cnosakuu, Mongaeun, Cnoeesumn
n Napauns.

ABCONIOTHEIMKM NOBearTenaMm No NoA-
rpynnam cranv:

“0AVH ONepaTop — BOS AMana3oHbl™ —
cnoBak J1. Bex (OM2VL),

“omH oneparop — avanasod 144 My —
poccusuH B. MyumHexkuin (UAGMA);

“OmH ONeparopR — avanasod 430 My —
pocensuH . Koanoe (UASPTW);

"HECKONbKO ONeparopos — Boe auana-
30HB)" — YKPAWHCKAn KoMaHpa UUJ7J B cocta-
Be B. Haminesxo, B. Opnosan A, KasaHuiesa.

NoSegutenu B noarpynnax MOMB 1
SOMB 0TME4eHb! NAakeTkamy, a B Noa-
rpynnax SOSB-144 v SOSB-430 — mepa-
namu. Te, KT0 B abCORIOTHOM 3a4eTe 3a-
HAN MecTa ¢ 2-10 nNo 10-e, a Taicke nobean-
TeAN NO CTPAHAM W TEPRUTORNSIM MWPA Mo-
IYSAT KOHTECT-AMNNOMBI XypHana.

B 3T0M rogay CyAbW COREEHOBaHWIA UG-
NONb308ANM KOMNbIOTER. MpOrpammy ans
cyneiictea YKB copeBHoBanuiA "TIOneBOiA
ness"” coznan K. Mpycekux (UA4ANAL). B cy-
nenckyio konnervio Bxoannu B. Cyeopos
(UAANM, rnagHbiti cyabs), 3, Jepraee

{UA4NX), B. Ceprees (UAANC), K. Mpycokmx
{UA4NAL) u B. Kosepoaos (RWANW). Pegak-
Lms xypHana "Pagino” BoipaxXaeT UM rmyBo-
K10 NPUSHATENBHOCTHL 38 ONEePATUBHOS U Ka-
YECTBEHHOS CYASNCTBO STHX COPEBHOBAHMIA,

B Liends NpusiTHO OTMETUTD, HTO YNyHLLIM-
NOCh Ka4eCTRO ODOPMIEHUA OTHETOB — KakK
GymaxHbIx, TaK v 3NeKTpoHHbIX. Ha 210, 6e3
COMHEHMS, NOBWANA CTaTLA Npeaceaarend
YKB komutera CPP O. Apxunoea (RW3TJ),
OnNyBnYKOBaHHan B Ha4ane NPoLWAoro ropa
& xypsane. Ho aty paboTy eoBxoarmo npo-
A0MKaTh, 0COGEHHO B HaCTW YHUGVKaLMK
$OPMATOE BNEKTPOHHLIX OTHETOE,

B 310M roay He NRaHvpyeTcs BBOAUTL
KaKWe-TO NPUHUVNUANEHBIE U3MEHEHUA B
NpOrpaMMy MexXayHapoaHeX YKB copeBHo-
saHu "Monesoi AeHb". HO, Kak NOKa3bBa-
0T NUCbMa YHACTHUKOB, LEnbii pAa, no3un-
LM NONOXEHUS O COPEBHOBAHNAX HY)XOA-
€TCA B YTOHUHEHUAX M pasbsacHeHunx. Pa-
B0OTa Ha HUMM BEETCA U MO 3aBEPLUEHAN
ee -— Boa uHpopmaumns Sypet onybnvkosa-
Ha B XypHANE 1 BbINOXEHA Ha CanTe XypHa-
na. Kpatkue uTorm ana Bcex y4acTHUKOB
NpVBeASHS! BANEE, & NONHLE UTOMM (C AaH-
HeIMIK paBoThl CyReiCKOIA KONNEMN, NONHAA
Tabnvua B aGCONIOTHOM 3a4eTe U 3a4eT N0
CTPaHaM W TEPPUTOPUSM MUPa) B apXMBK-
POBaHHON HOPME MOXHO HANTV Ha caliTe
xypHana B paagene CQ DE R3R. [ ]
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"PAOUO" — O CBA3MU

PALMO Ne 1, 2004

"MoneBoii aeHb — 2003 —

(MeCTO, No3bIBHOM, YMCNO CBRA3EH, Y4C/I0 O4YKOB)

NEeCSITKU CunbHelmnx B aOCoNioTHOM 3aveTe

SOMB 3 uT210 201 241251 7 UUSJTN 9 6544
4 RZeBU 143 228052 8 RASMEN 12 3940
1 OM2vL 563 308687 5 RN6eMT 181 217221 9 UA9OBY 15 2024
2 UT4LA 138 204768 6 UA6IK 115 187918 10 UA3DSX 3 680
3 RW3PF 142 172566 7 RV6BA 123 186138
4 UT5ECZ 148 136391 8 RA4AOR 108 183775 MOMB
5 URSMGW 83 135129 9 RV6AJ/P 129 170507
6 UA4AQL 73 129058 10  SQ9PM/9 329 160897 1 UU7J 506 774990
7 OKi1Ccz 250 126104 2 RN6BN 325 606922
8 UA9NN 144 123087 SO0SB-430 3 UT5JCW 346 538716
9 UA3DJG 125 118357 4 UU7A 379 536294
10 RA3AH 116 117851 1 UA3PTW 42 119836 5 OK1KPA 708 391962
2 UY50N 25 49992 6 RK6YWB 210 352744
SOSB-144 3 UuUr2Lo 22 46728 7 US5QGL 250 319044
4 RA3ZG 24 39000 8 RZ6AZZ 194 313853
1  UAGMA 217 346243 5 RASMJ 16 16360 9 LZ9X 285 298284
2 S55AW 536 278686 6 RAGYY/6 7 8784 10 RW3WR 198 281660
w w
Pe3ynbsraTsbl y4acTHUKOB "ToneBoro aHs — 2003
no cTpaHam v TeppuTopuamMm Mmuvpa
(MecTo, no3asisHO#, nogreepxaeHo QSO, NOATBEPXAEHO OYKOB)
POCCHSt 53 UASDRP/3 23 10975 | 115 RABWRV 7 267 5 UAGUDC 60 24590 | 67 UASMGR 40 6321
(eBponeiickas 4acTs) 54 RW3ZO 30 10929 | 116 RWANN 1 244 | MOMB 6 UAGUHT 57 24094 | 68 RASUDS 34 6219
55 UAMFQO 29 10453 | 117 UAMPIM 6 236 1 RNGBN 325 606922 | 7 RAJUC 82 23064 | 69 RASFHL 14 5836
SOSB 430 56 RVBWT 25 8437 | 118 RA3THN 6 224| 2RKEWB 210 352744 8 RAGYHK B4 22037 | 70 RWOOW 45 5823
1 UASPTW 42 119836 | 57 RXBAPY 27 7817 | 119 UAINP 2 220 3 RZ6AZZ 194 313853 9 UAGMV 61 20979 | 71 RASMFE 44 5650
2 RA3ZG 24 39000 | 58 RWAPED 24 7594 | 120 UA4PQ 3 212| 4 RW3WR 198 281660 | 10 RALAO 39 19328 | 72 UAQORM 22 5396
3 RABYY/6 7 8764 | 59 UABNQ 23 7586 | 121 RU3ALN 2 188 | 5 RKGXWB/P 141 276316 | 11 UASOLB 68 17703 | 73 RWSMAZ 28 5359
4 UA3DSX 3 680 | 60 UASXCR 17 7127 | 122 UASMPB 3 162 6 RW3PX 183 253280 | 12 UASOMT 75 17421 | 74 UASODT 49 5305
61 UAIRF 25 7026 | 123 UAWKD 2 100 | 7 RKBHWR/6 144 243028 | 13 UAOMHG 40 17387 | 75 RNOFBC 19 5250
SOSB 144 62 RX3WT 14 6827 | 124 RAANHF 1 22 8 RX3QFM 140 242463 | 14 RAOMJM 39 17185 | 76 RAIYGS 7 5162
1 UABMA 217 846243 | 63 UAAPMO 20 6770 | 125 RA4PJP 4 20 9 RW3FZ/3 115 205832 | 15 RZGUL 49 16998 | 77 RKOMXT 29 5122
2 RZ6BU 143 228052 | 64 RWAPEI 21 6640 | 126 RA3IM 1 0| 10 RKSRWL 124 148398 | 16 RAQUAF 52 15855 | 78 UAIMT 19 4876
3 RNBMT 181 217221 | 65 RAFDT 10 6143 | 127 UASRAW 0 0| 11 UASWF 141 125083 | 17 UAOWCV 60 15754 | 79 UASLIK 11 4854
4 UABIK 115 187918 | 66 RK4HXH 26 6023 | 128 UASXGW 0 0| 12 RKGAYN 137 121438 | 18 UAOMJW 61 15074 | 80 RKOFAB 24 4801
5 RVGBA 123 186138 | 67 RW4PU 24 5805 13 UASXAC 121 121202 | 19 RKOUG 32 14360 | 81 RASUKB 28 4766
6 RA4AOR 108 183775 | 68 RABWJR 30 5737 SOMB 14 RK3MXT 99 115485 | 20 RAIWY 39 14301 | 82 RX9FB 17 4740
7 RVBAJ/P 129 170507 | 69 RUBAT 22 5538 1 RW3PF 142 172566 | 15 RA3QGN 95 102212 | 21 RAGUAG 56 14080 | 83 RAGSLF 20 4652
8 RA3QTT 118 148513 | 70 Rvalz 28 533 | 2 UAJAQL 73 129056 | 16 RK3XWA B8 96056 | 22 RUOMA 73 14007 | 64 UASMER 36 4827
9 RK3AF 114 95800 | 71 RAALNZ 23 5196 3 UASDJG 125 118357 | 17 RK3VZB 106 93023 | 23 UAQUNZ 42 13815 | 85 RUOAFT 24 4807
10 RAAQ 126 88938 | 72 RN3AU/3 23 5086 | 4 RA3AH 116 117851 | 18 RKSMWA 71 90228 | 24 RZOOL 63 13332 | 86 UAOMDW 16 4562
11 RV3QX 81 86740 | 73 RWAPX 25 4510 5 RASLE 88 112457 | 19 RUBHL 113 89119 | 25 UAOMCA 71 13093 | 87 RZOUGN 25 4547
12 UA3QCB 85 59874 | 74 RVAHV 30 4362 6 RA3XR 09 82730 | 20 RZAHWF 100 79844 | 26 RAIMHA 38 12924 [ 88 RX9AV 28 4385
13 UABRBO 65 57481 | 75 RX4HH 16 4332 | 7 UAIWCF 79 82026 | 21 RK3WWF 101 70554 | 27 RVOUMM 58 12848 | 89 RASOCK 31 4388
14 RU3DD 77 48468 | 76 RAGHNC 33 3082 8 RW3AZ/3 68 68657 | 22 RU3ZO 85 69310 [ 28 RASUU 33 12763 | 90 UASOOH 13 4198
15 RWGHBX/P 44 45207 | 77 RAMPKO 16 3017 | 9 RASDHK 81 64281 | 23 RX4HXX 83 48587 | 29 RU9BJ 34 12754 | 91 RVOAZ 12 4016
16 RW3XR 51 42977 | 78 RMNO 14 3716 | 10 RA3AES 69 56527 | 24 RK3zzB 55 47106 | 30 UASUJF 54 12297 | 92 RVOMF 33 3980
17 RUSACE 64 40498 | 79 RASWP 15 3470 | 11 UABDHC 68 48916 | 25 RNGFA 72 43653 | 31 RASUBD 43 12128 | 93 RA9SAV 18 3645
18 UASXCM 62 37063 | 80 RV3A 10 3402 | 12 UA3BX 71 47190 | 26 RZANWM 38 41986 | 32 RKOUB 39 12098 | 94 RASUW 31 3734
19 UABMBJ 48 36882 | 81 UAMLNT 14 3178 | 13 RWAWE 62 48935 | 27 RK3DXH 70 40603 | 33 UASOAK 64 11813 | 95 RKOADQ 23 3698
20 RV3ID 52 35641 | 82 RX3QFN 2 3138 | 14 RASEA 47 43985 | 28 RZAHWK 77 32734 | 34 UAOMNG 40 11585 | 96 RVSUAF 20 3526
21 UABLEL 49 34783 | 83 UMHE 13 3119 | 15 RASFO 71 42394 | 20 RZ4HWX 65 32094 | 35 RWSUET 51 11153 | 97 RZ0AM 20 3525
22 RW6BN 41 33530 | 84 UAANM 10 2878 | 16 RA3IS 45 33379 | 30 RK3RYL/P 47 31948 | 36 RXOLl 18 11077 | 98 RWSOT 27 3454
23 RWeXW 15 32320 | 85 RV3AZ 12 2848 | 17 UAITCF 35 31694 | 31 RK4LWH 30 26741 | 37 UASYM 20 10972 | 99 RZ90ZA 24 3403
24 UASWT 50 31056 | 86 RASWPP 17 2649 | 18 RAGCT 41 31592 | 32 RzZ1QZz 29 28310 | 38 UAQUJZ 50 10948 | 100 RASOBT 31 3092
25 UABARN 70 30911 | 87 UAMWNQ 10 2516 | 19 UA4HJ 69 31382 | 83 UAMPXA 60 27793 | 39 RAOMJJ 79 10848 | 101 RUOAQ 25 3072
26 RZBAVM 49 30251 | 88 RABFPQ/P 14 2473 | 20 RA3TZ 30 23870 | 34 RK4LWA 55 23988 | 40 RWOMA 78 10594 | 102 RASOBB 28 3066
27 RW6MHM 47 29398 | 89 UA4FSD 6 2445 | 21 RMLNV 51 20754 | 35 RASTAP 40 23014 | 41 RVOUBY 86 10544 | 103 RVOUGC 12 2014
28 UASDEE 55 29101 | 90 RWAPJA 17 2383 | 22 RA3LW 24 19846 | 36 RK3RWT/P 42 20287 | 42 UAOMHK 75 10418 | 104 RWSUIP 27 20902
29 RW3TJ 45 29045 | 91 UA2FCI 30 2370 | 23 RW3DLX 35 19343 | 37 RKAWWY 45 17053 | 43 UAGYKJ 88 10267 | 105 RASMU 40 2585
30 RX1AS 43 28434 | 92 RW3DJO 8 2300 | 24 UASECB 34 18888 | 38 RZ4HXA 44 11087 | 44 UAIMFU 69 9828 | 106 UASFMQ 18 2582
31 UABLMW 75 25158 | 93 RA4NB 11 2164 { 25 RA4HL 40 17949 | 30 UMPWW 26 8672 | 45 RUSME 68 9511 | 107 UASOGX 48 2514
32 RWGMAE 66 23440 | 94 UMPJT 10 2140 | 26 RA3EC 35 17621 | 40 RZ4PXB 13 2060 [ 48 RV9JD 11 9022 | 108 UAOMRL 38 2395
33 UASICK 31 23117 | 95 RATARM 8 2081 | 27 RWAHRE 44 16115 | 41 RK3WXO 16 1349 | 47 UAOMML 17 8910 | 109 RAOWBI 21 2230
34 RX6LIM 44 21502 | 96 UA4CAJ 5 2051 | 28 RZEBM 9 15084 48 RAGAY/P 33 8763 | 110 UAQOWU 40 2220
35 RAGDE 57 20822 | 97 UABWFZ 15 2029 | 29 UADGS 39 13947 poceust 49 UASHK 12 8892 | 111 UAQAE 15 2195
36 UAIXP 27 20462 | 98 UA3RDR/P 4 2014 | 30 UASMAG 27 12353 | (Kanuumnrpapckasobnacre) | 50 RX9AAY 35 8637 | 112 UASFAL 5 2186
37 UASALX 43 20081 | 99 RN4HBJ 17 1888 [ 31 UAMPCY/P 33 12189 51 RZI0O 56 8551 | 113 UASSCL/P 20 2075
38 RASWPN 45 18651 | 100 RA4HO 8 1842 | 32 RWBDW 24 10720 MOMB 52 RUSMR 76 8548 | 114 UASFEA 9 1972
39 RK6LZS 57 18529 | 101 RA4NCX 7 1664 | 33 RABAGC 19 10176 1 RK2FWA/P 109 57696 | 53 RASCCU 26 8334 | 115 RVIFE 15 1947
40 RN3AP 48 18360 | 102 UA4NFL 9 1554 | 34 RUBY 17 8655 54 UAOMHB 67 8159 | 116 UASOMW 36 1910
41 UAGFI 13 18115 | 103 UA4HL 12 1438 | 35 RXSDTY 20 8102 | POCCHS (aamarckasuacts) | 55 RAQUCT 40 7560 | 117 RUSMP 36 1871
42 UABWIA 36 16510 | 104 RA4NFE 9 1388 36 UANM 17 7890 56 RZOUN 24 7513 | 118 RAOMED 23 1856
43 RW3TU 27 16090 | 105 UAANIV 5 1306 | 37 RVBASU/P 17 7743 SOSB 430 57 RAGYPB 23 7426 | 119 RASFNY 9 1830
44 RABLGE 33 15968 | 106 RA3GFV 7 1135 | 38 UAMHAK 20 4663 1 RAOMJ 16 16360 | 58 UAOMEQ 44 7394 | 120 RAOWSQ 21 1827
45 UMBHFY 26 15060 | 107 UABTEX 9 1044 | 39 UAICKX 17 4037 2 RASMEN 12 3940 | 59 RWOUBS 30 7356 | 121 RV9CHE 12 1820
48 RA3ZMG 32 14278 | 108 RZ3QW 8 1034 | 40 UMWFR 12 3728 | 3 UASOBY 15 2024 | 60 RASSOB 28 7260 | 122 UASOIE 41 1816
47 RX6LEC 41 14232 | 109 RWANH 11 897 [ 41 UMWNC 11 1396 61 UAOMTX 58 7073 | 123 RASST/P 19 1813
48 RABWG 43 12705 | 110 RA4NDA 9 682 | 42 RA3XL 6 974 SOSB 144 62 UAQOHU 42 7056 | 124 UASLAY 3 1693
49 RW3TI 23 12634 | 111 UMNC 7 493 | 43 RA3XF 1 768 1 UASOOD 65 34094 | 83 RAOMAZ 42 6908 | 125 UAJOUO 23 1658
50 RX1AX 22 12438 | 112 UAIAL 2 456 | 44 UA3XGI 3 170 2 RUSUG 95 32370 | 64 RASSOA 27 6897 | 126 RASFDR 6 1648
51 UMFET 14 12264 | 113 RA4NHY 6 418 | 45 RA4PDD 6 158 | 3 RZ90ON 71 26827 | 65 RWOML 39 6720 | 127 RUDAHJ 13 1608
52 RU3UJ 29 11611 | 114 RK3TK 6 201 | 48 UA3XAI 4 118 | 4 RKSUC 61 25253 | 66 UAOMQJ 52 6321 | 128 UASAX 111528




128 RASMBG 35 1492 | 21 UAOWGD 57 24698
130 RASLE 2 1370 { 22 RAOWIW 63 24449
131 RVAJU 5 1330 | 23 RA9SSO 52 24241
132 RASFVI 9 1276 | 24 RASMW 91 24149
133 UASOES 3 1204 | 25 UASMMC 93 22324
134 UAOMMS 32 1188 | 26 RASOBG 97 20977
135 UASNB 18 114 27 UASMI 100 20490
136 UASOMU 15 1128 | 28 RX9SA 41 20222
137 UASMHP 6 1058 | 29 UASFAD 20 19924
138 RASFSW 12 1044 | 30 RZ9FR 38 18823
139 UASMAX 4 958 | 31 RWOULP 52 18745
140 UASRJG 6 926 | 32 RAOMKS 556 16890
141 UASUST 13 798 | 33 UASMC 71 16775
142 RASSVZ 6 789 | 34 RASOBW 65 16618
143 RAOWAO 10 753 | 35 RASOBX 67 16138
144 UASLCD 1 682 | 36 UAOWW 28 15897
145 RUSUB 4 680 | 37 UASMJ 66 15608
146 RASOAO 8 656 | 38 UASOFA 62 15425
147 RASFRV 5 624 { 39 UASOX 62 14891
146 RASMIM 4 562 | 40 UASOBA 75 14139
149 UASFPQ 2 628 | 41 UASOF 63 13429
150 RASFBB 6 524 | 42 UASMD 54 13152
151 RASMIR 28 520 | 43 UASCA 81 13116
152 UAIMCS 9 498 | 44 RUSMC 56 12946
153 RU9SR 4 468 | 45 RZ9MYL 61 12191
154 RAOCCB 13 482 | 46 UASOGQ 66 12175
155 RAQFOI 6 424 | 47 UASCEF 61 11304
156 RASSSR 3 327 | 48 RASFLC 49 10942
157 RASUV 7 326 | 49 RvowL 43 10824
158 RAOCC 7 316 | 50 UASODW 36 10501
169 RZ90XJ 6 288 | 51 RXQUAO 60 10496
160 UAIOTU 7 262 | 52 RASFBI 26 10142
161 RASFFF 2 222 | 53 UASMAR 56 10018
162 RAOCFT 1 220 | 54 UASSAW/P 45 9986
163 RAOCFG 6 218 | 55 RASMD 77 9873
164 UAOALP 3 217 | 56 RAOWJJ 45 9729
165 UASOBD 3 216 | 57 UASGMOT 57 9710
166 RAOCFE 9 208 | 58 RAOWKC/0 19 9575
167 RAOCCDF 9 198 | 59 UASOVQ 63 9273
168 UAOCC 10 192 | 60 RAOMBP 35 9012
169 RAOCBZ 8 176 | 61 RK9SWy 35 8991
170 RXSADE 4 143 | 62 RVOUF 53 8989
171 RKSAYN 3 124 { 63 RK9CXX 43 8911
172 RAQCDY 7 122 | 64 UASMQ 49 8677
173 UASMIM 5 94 | 65 RAOWU 21 8624
174 UASOLA 7 58 | 66 RASOBY 70 8575
175 UAJOFS 3 28 | 67 RASOB 45 8494
176 RWOFWR/P O 0| 68 RASLK 9 8447
177 RVICE/P 1 0| 69 RUIMG 41 8204
178 RKSFYR/P 0 0| 70 UAOWG 31 7789
71 RWOTN/P 34 7734
SOMB 72 RWOSA 24 7680
1 UASNN 144 123087 | 73 UAOMUA 45 7629
2 UASUMR 102 51622 | 74 RAOWAP 18 7522
3 UAOMCY 70 46328 | 75 UASOAE 47 7441
4 UAIOK 105 43992 | 76 UASOFC 47 7422
5 RKOUT 81 43887 | 77 UASUNK 39 7380
6 UAGNA 54 39756 | 78 RAOSMKP 51 8864
7 RWoSW 62 37477 | 79 RVOAS 34 6823
8 RASYOB 74 36601 80 UASQU 62 6764
9 UAJOFT 75 33981 81 UA9SP 35 6706
10 UASUFW 76 32686 | 82 RAQWCB 17 6417
11 RWOWH 68 32070 | 83 UASMIF 33 6327
12 UASMRA 71 30812 | 84 RASUAN 40 6163
13 UASOGZ 79 30709 | 85 UASOUI 54 6094
14 RUITR 56 30474 | 86 UAOWBW 31 5652
15 RAOWIH 61 29433 | 87 RUSFQ 20 5586
16 RVOLV 69 29335 | 8B RAOWHW 36 5491
17 RZSYQ 52 29294 | B89 RASOBS 51 5467
18 RAQUCD 69 27551 90 RAIFLO 26 5277
19 UASOGP 111 26225 | 91 RASFON 22 5001
20 RVOMO 65 25374 1 92 RASCRZ 15
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Hawm Ha Knnumanaxapo!

dnar knyba paguoniobutensit — NyTeLecTBEHHVKOB
“Pyccxuii POBUH20H" pasBeBaeTCs Tenepb Haj, BbiICOHai-
e BepLUMHON Adpukn — KunuManaxapo (5958 MeTpos).
Npyrina wnexos RCC (RW3GW, RW3GU v RZ3EM) npuhs-
fla y4acTMe B BOCXOX/EHWM Ha 3Ty BepLvHy. B komsHAay
rOpHOBOCXQAVTENEit BXOAWN Takke 1 Npodeccvonaib-
HbI BUaeooneparop v xypHamcT Bopyc MammH, Tak 4To
OXMOAETCH Y XOpoLmii Bugeomatepywan — Bopuc 6bin
pexnccepom dunbMa "3aTepsHHbBEe 0CTpoBa” 06 0AHO-
VIMEHHO NOSAIPHOIN pagroaKcrieamLvy. M3 NpoMEXYTO4-
HOFO NIBreps ¥ ¢ BepLIMHLI Npo3ByYam (Mo-BUOVMOMY,
BriepBbIe) NO3bIBHBIE SIOBUTENECKOM PAANOCTaHLIMK.

BIARU

B Mae 3TOro rofa ncTekaeT Cpok MoNHOMONWI Aei-
CTBYIOLMX Npe3ngeHTa MexayHapoaHoro paauonio-

93 RUISF 32 4951 | 36 RKOCWZ/P 9 1067 | 5 UTIE 162 281024 tOrocnasms
04 UAGOQ 33 4844 | 37 ROMCM 12 414 | 6 UTOH 199 274278
95 RN9AL 20 4805 7 URSLX 182 264424 SOSB 144
96 RAOFFT 26 4740 Yipavna 8 USsII 213 253368 | 1 YUTFU 140 88096
97 RVOUDN 18 4716 9 URBEE 150 175632 | 2 YU7DR 32 20901
98 UASOY 42 4340 SOSB 430 10 URSIFM 138 146497
99 UASLAZ 3 4122 1 UYSON 25 49992 [ 11 URTWZ 101 77311 MOMB
100 UAOMW 41 3731 2 UY2L0 22 48728 | 12 UTOW 110 70300 | 1YI7G 335 226027
101 RNOFAV 19 37156 | 3 UUSJTN 9 6544 | 13 UX3AM 85 30872
102 UAJOS 41 8702 14 UR7UZ 36 14068 Bonrapus
103 RAGALY 17 3672 SOSB 144 15 URSLEW 34 13743
104 UASOZ 19 3202 1UT20 201 241251 | 16 US2FK 32 8946 SOSB 144
105 RAGFKQ 24 3092 [ 2 UT20A 104 109902 1L21zp 46 96790
106 RASOAZ 36 2711 3 UTSER 95 83198 Yoxun 2 R3/LZ4AU 20 7144
107 RASFIF 19 2619 4 URAMBN 38 71560
108 RASFIV 8 2414 5 USOQG 45 43374 SOSB 144 MB
109 RVOFH 8 2344 | 6 UYSMD 80 38990 1 0L7C 501 126483 112X 285 208284
110 RVIFM 16 2224| 7 URSASB 79 36156 | 2 OKUA 151 65679
111 RZHT 6 2082 | B8USZYW 71 20626 | 3 OKPM 17 17988 Typuma
112 RVGUAD 15 2076 | 9 URSSEL 42 27760 SOSE 144
113 RWOOA 2t 2006 | 10 USOYA 77 27758 SOMB 1 TaTT 29 20387
114 UASCL 121987 | 11 uxaw 46 20748 [ 1 OKICZ 250 126104 | 5 fuomy 2 10979
115 RAYFBS 7 1736 | 12 UTOVA 52 21109
116 RVOSV 14 1703 | 13 Uyrmy 57 19856 MOMB SoMB
117 RAGYEN 12 1676 | 14 UTISN 45 19280 | 1 OKIKPA 708 391962 | | 1a7em 03 39244
118 UAGOFH 23 1498 | 15 US4MDO 31 18288 | 2 OKIKZE 458 167360
119 RASUGX 10 1058 | 16 UXIDZ 9 16505 | 3 OKIKGR 256 92357 fepmas
120 RAOCEN 12 719 | 17 USSEIl 37 16227 | 4 OK2KCE 215 87305 P
121 RZ0CQ 15 598 | 18 us4Il 53 15455 | 5 OKIKDO 219 84801 SOSB 144
122 RAOCBH 17 506 | 19 US7IBJ 37 14760 1 DLBUAT g5 38879
123 RKOWMWWN 8 383 | 20 URSYDI 35 13189 Nonkwa
124 RVIUB 6 352 | 21 UX0OA 7 9752 MOMB
125 UAOCOV 8 334 | 22 UTTM 32 9227 SOSB 144 1DFOW 512 174953
126 RVYOUGR 2 330 | 23 URAMUG 22 8722 | 1 SQOPM/9 329 160897 | o pAOHQ 358 125228
127 RAOWAW 8 239 | 24 UUSSTN 22 7505 | 2 SP7DCS 248 157275
25 UXSNQ 23 5860 | 3 SQICWW 128 44972 Kasaxcras
MOMB 26 URAQW 16 5416 | 4 SP9QZT 92 36650
1 RKOMYM 112 74992 | 27 URBYGR 20 4181 | 5 SQSW 19 35450 SOSB 144
2 RWOUSA 150 74159 | 28 URSYDz 19 3947 | 6 SPICNv 22 32378 | 1 UN7N/P 35 8808
3 RWOOZZ 69 60206 | 20 URSYAF 10 3923 [ 7 SP7UDO 18 18805 MOMB
4 UAOMAZ 97 59561 | 30 URGYBF 20 3919 | 8 SPIO 8 2304 | 1 UOIE 43 23660
5 RKOFWF 86 56613 | 31 URSYAK 19 3532 2 UNBIRR/P 7 1840
6 RKOWN  B1 55255 | 32 URSTFD 14 2410 ApmMerm
7 RZOW 83 51963 | 33 UREYAU 12 2278 Pymuisim
8 UAGYMA 60 39777 | 34 UTIWN 11 2070 SOSB 144
9 RKOWWB 85 38430 | 35 UX7QD 16 1732 1 EK6DZ/P 11 8645 SOSB 144
10 RASMLL 81 36018 | 36 URSYCT 8 1440 2 EKBOES/P 7 2685 1 YO3FFF/P 147 101085
11 RK9YZA 65 33891 | 37 UYIYB 7 1326 | 3 EK6SM 6 292 | 2YOsDMU 133 63786
12 RKIAT 74 31780 | 38 USSMSO 5 866 4 EKOW 12 292 3 YO4FRJ/P 130 59094
13 RZOUWZ 79 26493 | 39 UTSJAB 5 758 | 5 EKBWF 1 64
14 RZOAWK 28 23747 6 EK6CC 1 56 Cropaxus
15 RZ9MXM 67 23317 SOMB 7 EK6RLK 1 56 SOSE 144
16 UAOMTS 50 22593 | 1 UTALA 138 204768 1 OMOAW 53 27872
17 RKOMXW 61 22212 | 2 UTSECZ 146 136391 Benrpus
18 RKOMYC 64 21333 | 3 URBMGW 83 135129 SOMB
19 RKOMXH 31 21095 | 4 UYBLG 59 78077 SOSB 144 | oML 563 308687
20 RAOFBA 48 20477 | 5 USSEKL 112 73337 | 1 HASPT 51 42989
21 UAOFBO 47 19433 | 6 USALVN 79 44684 | 2 HASOO 54 27063 Mongasws
22 RKOAXC 57 17266 | 7 UUSJAQ 36 42104 | 3 HABNY 25 11851
23 RKIOXZ 59 15073 | B8 URSSKB 50 27831 SOSB 144
24 UA9AQU 36 13748 9 UTSIL 28 18018 MOMB 1 UT/ER3DX/P104 42186
25 RKOMXD 62 10844 | 10 URMISL 28 15362 | 1 HGEZ 382 200173 | 2 ERoNB 14 3028
26 RKOFWT 32 9923 | 11 URSYDX 44 14781
27 RKOFWW/P 17 8636 | 12 UUSJTN 31 14049 Benopyccym Cnosexvst
28 RKOWWC 29 7455 | 13 UUAJKS/P 14 8932
20 RWOFWB 25 7402 | 14 URTIPH 20 7661 SOSB 144 SOSB 144
30 RASUAD 36 7331 1 EU7SR 11 6024 | 1 S65AW 536 278886
31 RKOFXM 22 7053 MOMB 2 EWGAW/P 10 3585
32 RKOMWW 15 4220 | 1 LU 506 774990 Wapauns
33 RAGMHQ 27 38114 | 2 UTSJCW 346 538716 SOMB
34 RKOMXG 10 2256 | 3 UU7A 379 536294 | 1 EWT7LA 29 27545 MOMB
35 RZIAWW 13 1844 | 4 USBQGL 250 319044 | 2 EWEFS 47 26058 | 1 4Z5FT 15 9700
—

GuTenscxoro cowaa Japy MNpaiica (WARA) v BuLe-Ttipe-
anperTa Laenaa Yopanoy (VK3ADW). MNocneanwii elle
B MPOLLNOM rofy o6bABWA, YTO OH He GyaeT 6anneTpo-
BaTLCH HB CIEAYIOWMIA NATUNETHWA Cpok. B cooTeeTcT-
Bym ¢ Koncturyuveit IARU AQMUHUCTpaTHBHLIN COBET
BbIABYHYN KAHAWAATOM HB ACNXHOCTL ripeanaenTa IARU
Napw lNpaiica, a Ha AOMKHOCTE BULle-Npe3naeHTa —
TumoTu dnnema (VE6SH/G4HUA). O6a umeloT 60nb-
Loi onbiT pe6oThl B MexayHapoaHoM pagvomoburesnb-
CKOM COl03€ U B NpeAcTaBeHuN MHTepecoB paavonio-
6UTENLCKOro ABVXEHVS B MexayHBpOOHOM COlo3€e ane-
KTpOCBSAaW. HaumoHanbHbIe paanoniobuTenbckve op-
raHU3auUmMy AOMKHBI MPOronoCoBaTh Mo 3TUM Kanauna-
Typam go 16 mepra 2004 1.

B CcBSi3V C M3MEHEHVBM Ha3BaHVs rocyAapCTea fio-
6utensckesn opranHuaauus 10rocnesum SRJ (Colos pa-
navonobureneit KOrocneeuy) MsMeHyna HB3BaHVe Ha
SRSCG (Savez Radioamatera Srbije i Crne Gore — Colo3
paanoniobuteneit CepBum v HepHoropum).

Nosierbie Benopyccun

TNio6uTensckum paauocTaHuvsm Benopyceuy Beiaa-
10T MO3bIBHLIB U3 Cepwin EU-EW. Lindpa npedukca on-
pefiensieTcs 06NacTbio, B KOTOPOi HAXOAUTCH paano-
craHums: 1 — . Mukck, 2 — Munckas o6n., 3 — Bpectckas
061., 4 — I'pogHeHckas 06n., 6 — BurebGekas 061,

7 — MoruneBsckas 061, 8 — lomensckas oon. Lindpa S
MCrONb3YETCS B CreumMabHbIX rosbieHbIX, LMppbl § n 0 He
WCNONb3YIOTCS Y OCTAIOTCS B PE3EPBB.

B nogbopxe "H/I MCIIDIL30RAHD! MATOPMANbI
w3 UnTepreta (www.laru.org), UASOBA w EUTSA.

TKS n 73!

Bcemuproe BpeMs

Y KOpOTKOBONHOBWKOB MPUHATO BCIO AOKYMEHTa-
LUMIO BECTY, UCTIONB3ys! afvHOe “BCeMnpHOEe™ Bpems,
KOTOpPOE COOTBETCTBYET BPEMEHN Ha "HYNEeBOM™ MBpY-
awaHe. [Lns Hero Ha MpaKTvke UCTIo/b3YBTCH HECKOSTb-
KO PaBHOMPABHBIX G TOHKM 3PEHNs NI0BMTENbCKOiM pagno-
CEA3Y YCNOBHBIX 0603HaveHwn — UTC ("BCBMMpHOE KO-
opavHupoBaHHoe Bpems”), UT ("Bcemmproe Bpemst”),
GMT ("cpenree rpuHBrtcKoe Bpems”) u Z (OT HeMeLko-
ro Zeit — "Bpems”).

Poccwiickue paguoniobuteny npy npoBejeHun co-
PEBHOBAHWIA 1 /111 BEIGHVS arNBPATHONO XYPHANa WHO-
r5a venoneaylot "Mockoeckoe Bpemst” (0003HBHAeTCs
MSK), KOTOpPOB 31MOi1 OT/IMHAETCs! OT BCEMUPHOTo Ha 3
ysca (UT=UTC=GMT=2=MSK - 3 uaca), a reTom —Ha 4
yaca. 06 3TOM Haf0 He 386bLIBaTL Mpy NOArOTOBKE OTHe-
TOB 38 COPEBHOBBHUSA 1 3BN0oNHeH QSL.

uersao o0 — .ontfvd.
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"PAAUO" — O CBA3U

PAOMO Ne 1, 2004

QRP-BecTH

C aT0ro HOMEPA HA CTPAHIAX KYDPHANA
perynsapio SyayT nyOnukoBaTeCR MaTepHa-
bl B pyGpuxe "QRP-secti”, kotopyrwo by-
Aer Becr Oner Bopoamw (RV3GM). Oner —
Apeaceaarent POCCHiicKoro Knyba paamo-
moHTeNncsi, KCNIEPHMOHTHDYIOWHX C Ma-
nomouHoR annaparyposi (RU-QRP Club).

O xnybe RU-QRP

RU-QRP Club 6bin CO3aH CPaBHUTENBHO He-
naBHO — B aBrycre 2002 rona, HO YXE NpusHaH
QRP-cootwecTsOM. OH NOAAEPXNBALT TECHLIS

eckue censr ¢ QRP-knybamu apyrix cTpaH
{QRP-ARCI, G-QRP Club, QRPp-Intesnational,
UR-QRP Club, Hawali-QRP, OK-QRP). Mo cy&6o-
yam B 10.00 1 22.00 UTC Ha yactore 14060 xly
Kny6 NPOBOAMT MEXAYHEROAHBY “KPYME CTON"
nobvveneid QRP-adupa — International ORP Net;
pefeT Tabnuyy oCTIKeHW Ha QRP.

Nomiimo 3dupa, WieHs KySa u Te, KT0 uHTe-
pecyetcs QRP-CBA3bl0, OBWAITC Mexay Co-
60# B NOCTOAHHO AEACTBWOLLIEM yHTEPHET~DORY-
Me ruqrp@yahoogroups.com 1 BEAYT VHTep-
HeT-CaiT kyba hitp://rugrp.narod.ru, Ha KOTO-
POM MOXHO MNOSHAKOMUTLCH € LEATENBHOCTLIO
Kny6a, HaiTy Cobinki Ha TaBnubl QRP-focTke-
HUI 1 undopmaLwo o QRP-a2nnapatype v T. A,
Crpanuskn ¢ QRP-ucTopuamin v doToranepes,
HAXOOALUMECR Ha CalTe, Takke ByayT nHTepecHs!
ero noceTutensm. B Gavokaliumx nnamax tyda —
M3(OTOBMTE KIyGHLE1 OMNJIOM 1 NPOBECTA NEPBI
cner QRP-ucToe Poccum.

Kpome aT1x gen, Ky BLICTYMWI OpraHn3aTo-
POM MEXIYHAPOOHBIX QRP-CopeBHOBaHMA WOF
QRP Party. 31 copesHOBans Teneps GyayT npe-
BOAMTBCA ©XErOOHO B Nepsyid cybdory road, Cy-
08MCTBO B HUX ByayT OCYLUSCTBNATHL NOONEPeaHD
paanuuHeie QRP-opraHM3aLmm supa.

RU-QRP npoeoavT "Wake Up! QRP Sprint”.
3TOT MHU-TECT A/MTCR BCErO ABayacau npo-
XOAMUT YyTPOM B nepene cybb0oTel BECHL, NeTa,
OCBHN, 31Mbl, YHACTBOBATL B CIIPUHTE MOTYT He
TONBLKO UneHu Kyda, HO 1 BC paamoniobuTenu,
xXenaowme o, ceou cunel 8 QRP. Mas-
HOE TPEGOBaHWE K YHACTHIKAM — CHU3UTD YPO-
BEHb MOWHOGCTY PAAMOCTaHLMN 40 YpoBHA QRP.

KoHTakTHme agpeca knyba: Poceus,
1. Nuneuk, ab. Aw,. 229 nmaster7 2@Hpetsk.ru .

Yvo Takoe QRP?

Muorue zapanyT BONpoc: "QRP-MOWHOCTL
— BTO CKONBKO?™. MOCNE MHOrOABTHUX CIOPOS
PRAMOMOGUTEAN BCErD MUPa PULLNK K S01HOMY
onpeaensHUIo aToro NoHaTun. PaGora ORP —
3TO NPOBEACHME PAGMOCBR3ISH HA NepeaaTynKe
{TPAHCBEPS) C BLIXOAHOM MOLUHOCTHIO HE 6O~
nee 5 Br npuenerpade 1 LudpoBLIx Buaax Ces-
31w 10 BT nkoeoit moLuxoc (PEP) ans SSB. Hy

a QRPp — 310 cooTReTCTBEHHO 1 BT CW/Digi vnn
2BTPEPSSB.

Huxe peyb noiger O TenerpadHex QRP-
CBRIAX, NOCKONLKY 3TOT BMA U3NYYSHUR SBAReT~
ca HanGonee aheKTUBHLIM LA PAANOCBASU B
YCNOBUAX cnatol CALIWMMOCTH 1 NOMEX OT
MOLUHBIX CTAHLMIA.

O TOHKOCTHAX CAYXOROrQ APUeMa

fiposeneHme paamocensn na QRP otrwa-
erca or QS0 ¢ o6LMHOM oA KB MOWHOCTRIO
(mMpumepHo 100 BT) B nepeyto ouepeab Tem, NTO
BALY CUrHAD KOPPECNOHABHT NPMHWMAET Ha 2—
3 Ganng THLLE CPEAHEID YPOBHS MPOMKOCTH apy-
X PAsMOCTAHLMIA. JeACTBUTENLHO, TEOPETUNE-
CKIM CHUXEHWE BHXOAHON MOWHOCTU B YeTHIPe
paza COOTBETCTBYET YMEHLLUEHMIO HANPRKEeHHA
Ha BLIXOAE NPUEMHKKA B 83 Pa3a 1 yMEeHbe-
HUIO NOKA3aHWA S-METpa NPUHUMAIOLLEN CTaH-
i Ha 1 Gann. TO €T, €CAN PAGMOCTAHLWA C
MOLYHOCTLIO 100 Br npuHimaeTcs va 9 Gannoe,
TA Xe CTaHUWA, CHUZNB MOWHOCTL A0 25 Br, Gy-
AeT NPUHUMATECA Ha 8 Gannos.

NanbHEeMWee CHXeHNE BBIXOQHOM MOLLHO~
©TM 80 5 BT yMeHBLUT NOKasaHun S-meTpa ao
6—7 Bannos. CHUane MowHOCTE 8o 1 By, 97a xe
CcraHyus OyAET CRbILLKA © yposHem 5 Banoe. Ho
ABTC TONEKO B TEOpuW. Ha NpakTnke Xe, Kak npa~
BUNO, CBOE HEATUBHOB BAMSHWE OKaXyT CLUe
QRM 1 QRN,

Ho ve crovt nyrarses. 6 — 7 6annos no S-met-
PY BOBCE HE 03HAYAIOT, 4TO U H8/10BBUECKOE YXO
TaKkxe ByneT OUSHNBATL YPOBEHD NPUHUMAEMO-
rO cMyrHana. S-MeTp ~ NPMGOR AOBONBHO "rTy-
NBii™. OH HE YYUTBIBAET HWU CNOCOGHOCTI Hatwe-
rO Y¥Xa CYGbEKTUBHO OLBHMBATE PEANLHYIO aKy-
CTUHECKYI0 OBCTAHOBKY, HI YACTOTHO-MI0KPa-~
TEALHBIX CBOMCTE YENOBEYECKOro yxa, 3avac-
TYIO MBl YBEPEHHO MNPUHUMACM CNatbie CUrHanG,
XOTA S-METP NPUEMHMKA HA HUX NONTU He pea-
rupyet. Oco6eHHo YacTo Takos GuiBaeT Ha aAna-
nasore 10 MeTpoB, KORGA CUrHANNLI CRalbOi CTaH-
1M pasbupaorcs va 100 %, a S-meTtp noka-
3niBaeT ypoeerb B 1 6ann!

B nofioM Cy48e AaBaTh OUSHKY CUMHENA KOp-
PECNOHAEHTA CNSAYET MCKNIOHUTEHO “Ha CAyXT,
TaK KaK 3TO OLEHVBAIOT BALUK YWwn 1 MO3r. Pyko-
BOACTBOBATLCR NOKAIAHWAMN S-METPa Cneayer
JWWb B TOM CNy4ae, ecnu Ball KOPPECNOHAEHT
NPOCUT 06 3TOM, HANPUMEP, LA OUEHKV HanPaB-

JIEHHBIX CBOMCTB B0 BHTEHHH 1 CPABHBHWS
HECKOMBKMX aHTEHH.

Kaxo# annapar NpUMeHHTE?

OueHb XENATENbHO UCNONL30BaTL HA CTaH-
UMK aNNaparypy € BOSMOXHOCTHIO paGoTel no-
nyaynnexcom. Konoeoe espaxenve BK, nepe-
NAHHOS B HAYANE MNK B KOHLIE Nepeatv, QaHaYa-
BT HANKHNE TAKOM BO3MOXHOCTY Ha CTaHLmK. B
STOM CNYYae HeT HeoOXOaMMOCTV MOBTOPATL NO
3—4 pa3sa CBOU uMA 1 ropopa. Mocne NPABUREHO-
o mpeMa ANOCTanouHO nepenats R,
41066 KOPPECTIOHASHT NEPSLLIBN K NEPefaYe Cie-
ayowein Hdopmatwn. He CToMT HeaooUeHN-
BaTh haKTOP BpemeHn Np patote Ha QRP: yeno-
BMA NPOXOXASHUS MOMYT M3MBHUTLCH B MOGON
MOMEHT, 1 ByaeT oveHbL 0GKMAaHO, £CNN MHTepeC-
HARA CBAGH OKAKETCA HEIABEPLLEHHON TOMBKO 13-
38 TOrD, 4TO HE XBATMNO HECKONBKIX CEKYHA 415
nomneHn R unn QSL.

ECnu Bl BCBPLES pewnnm sanmarses QRE To
n368BETECL OT BCHKUX YCUAWTENEH MOLUHOCTHM,
YYoBel He BOZHVKAND COONAZHA NOAKAIOWTE €0
NOCNEe HECKONMLXKX BE3yCNetHbX NONLITOK 403~
BatLeA peaxoro DX, Moesphre, YTO NPOBSAA C HM
cBR3b ¢ YM, Bbl HE NOTYKTE TOTO YA0BO/CTEMA,
KOTOPO0B MOXET BTk B QRP. Jiyuwe yaenmTe 6one-
We BHWMAHUS CBOUM aHTeHHaM. Beak xopowas
AHTEHHA — 3TO CaMBIA NYYELVET BLIXCAHON KACKaL.

"Hy yro Tebe ckasath...”

Cnepyiowni BONPOC XaCaeTCA COASMXAHMA
QRP QSO. KOHEMHOD, MOXHO OOMESHUBATECR CTaH-
napTHeMK panoptamy ¢ RST, umeHem, ropo-
A0M, M HA 3TOM CBA3b GYAET CHUTATLCR Yernew -
HO NpoBeAcHHON, Ho HacTomuemy QRP-mCTy ro-
PA3A0 BAXHEE 3HATH BALWE TOYHO® MECTOHAXOX-~
NeHWE Ha 3emne, Fo3TOMY BECHMA XEeNarenuHO
coobwars ceoi WW-nokatop. flanee Xopowo
Bl OOMEHATEOR 1IHOOPMALIEH 08 NCTIONb3YEMON
annaparType W aHTeHHAX, COOGLUMTE BHIXOAHYIO
MOLWHOCTL. MHorMe QRP-UCTH B CBOMX annan~
PaTHEX XYpHanax Hapsay € uMenem 1 QTH kop-
PECNOHACHTA GHKCHPYIOT TEKXE 1 ABHHEE 06
annapaTtype. B pansHenwem, aHanuanpys aty
vHGOPMaUNIO, MHOYME ONEPATOPH OUEHWBAIOT,
KaK cbituHa uxX QRP-CTaHUMA B KAXAOM KOH-
kpeTHOM QTH B 38BMCKMOCTI OT NPUMEHASMON
KOPPECnoHASHTOM NPUEMHON TEXHUKN.

QSL-KapTouxm

O683aTE/MHO YKAKUTE B CBOSIt KAPTONKE, HTO
BBl UCN0NB308aM QRP-MOWHOGTL, KAKUE NpIe-
HAUM anNaparypy W aHTeHHb. U eCnn Ball koppe-
CNOHQEHT Takxe nenonb3osan QRF, TO B rpade
“Mpumesanun” (“Remarks™ cacnaire NOMETKY
~2-way QRP QSQ”. ECnv Bbl ABARBTECH YNEHOM
Kakmx-mG0 QRP-KnyGoB, NOMecTUTe 3Ty iHbop-
MaumIo Ha ceoei kapToske. MHOre QRP-Knybul
BLIAIOT AWIOMB 32 CBASK CO CBOUMI WieHa-
MM, HO HE BCErNA cnuckn ynertoe QRP-knyGoe
O6LLEAOCTYNHRL.

—_— ————————— —————
Kny6y "Pycckuit POo6uH30oH” — 10 neT

Bopuc Crenanos (RUSAX)

Kyphan "Pagno” nogaepxan knyb "Pyc-
Qi POBIHEOH™ CNepBbix gHeid ero cyllecTt-
BOBAHMS, 3 COTRYAHMKIN PeOAKLY HEUSMEH-
HO NPYHVIMAIOT YHACTVE B €10 MEPONPUATUAX,

W BOT OCEHLI0O MVHYBILEIO roga & Jlu-
neuxe cobPance "POBUHIOHES Y MX APYSHS,

OTMETWTL AecaTwIeTHe ky6Ga. Het
CMLICNA NEPEMUCHATE TC, YTC CASNAHO Yne-
HamM KIyGa "Pycckuii POSWH3OH™ 3a 3TV 1o~
Al — Ha CTpaHyLax XypHana nydnukosa-
MICH W PpACcCKasH 0 Npeapaylmx KoHge-
PEHLMRKX, U PECCKa3k CaMmnx paavoniobure-
NEN—MYTELLECTREHHUKOR 00 OPraHn308aH-
HbIX UMW SKCneamumnx. Hasosem nullb Tex,
YbM NYTELUECTBMA ObiNK NPVSHAHE Y1EHaMA
knyba ayummmy skcneguumsman 2002 ropa.

Tyywwan IOTA akcneanumn — “lMonapHoe
konbuo” {R3CA/0 — oneparop UASOBA).

Ovcorestsre. Haunno os o 2-Ho. obm:

Jyqwan RRA skcneayuma — KONNeK-
Tve RK3DZJ{.../1, .../3).

CamMan 3KCTPeMansHas akcneayumva —
“TonspHoe konbLo” (R3CA/Q — onepaTop
UASOBA).

PoBwvH3oH 2002 ropa — UASOBA.

Jlyywasn skcneavuma No nporpamMme
RLHA — UEQLLH,

JSlyqwan skcneavuma NO Nporpamme
RMA — R3RRC/1.

JNyuluan sKkcneauuuns no NPorpamme
RFFA — UEOOFF.

Kak 1 B NpoLnGe rogkt, GHULMATIBHYIO
YaCTb NPOTPaMMBI KoHhepeHun € NPYBeT-
CTEMSIMM, OTHETHBLIM BOKITARAOM, HAMPaXKASHU=
©M NYHLUMX SKCNeAUUMOHEPOB, PacCKa3amu
O NPOLeSUmMX SKCNeAULIMAX U T. N. A0NoN-
HAMM PE3NUYHBIE KOHTECTH — LIYTONHBIE U
nocepbeaHee, "HemnMoHOM CTPaHD! MO Paib-
HOP NOBNE Cpean paauonicbuTeneii” ctan

RU3AVY, a no Gumwsapay — RV3PA Tpagmumon-
HbNA i MaTd "poSIH30HLI" {RVWSGW,
RZ3EC, RZ3EM, RN3RQ v UABCW) npotus
“oxoTHoB 33 DX’ (UASAB, UASKM, UASXAC,
RK3DT, RZ4HF) 3aKOH4MACA pasnPOMHBEIM
cyerom 10:0 8 Nonb3y "poOGUHIOHOB™.

B 41cTo pagnomobuTestckux CocTaaa-
HUAX Ay4durmm 6einv RW3QC (YKB mubn-
xoHTecT), UAZFM (CW "naiin-an”), RW3QC
{SSB “nain-an”), RZ3EC (QUIZ).

Peiwuenunem koHpepeHUMM B Banxaii-
LUME FOAKI KN 6yayT PYKOBOAWTB XOPO-
WO BCOM 3HAKOMBIE KOPOTKOBOSIHOBUKKY
Banepwii Cywwkoe {(RW3GW, npesnaenT),
I0pun 3apyba {UASOBA, nepeblii BULE-
npesnaeHT), Banepuii Haymos {RWAHW,
BULle-nNpe3naenT), Eerennii MNnernés
{RU3DX, euue-npesnaeHT), Buktop Po4es
{RU3GN, kasHayeit) v Enena BoliueHko
{RV3ACA, cexperapb).

Moxenaem xe knyby paanonobute-
neri—NYyTeLeCTEEHHIKOB "Pycckuin Pobim-
30H" fANbHEeMLNX yCnexos B0 Bnaro 1 cna-
BY POCCUIICKOO paamonicoutenscrea! Il



MuHunatiopHas YM paanoctaHuumns

AvanasoHa 2 meTpa

Anekcanap LWartyn (UR3LMZ), r. fepraun, YkpanHa
Anexcanap Qenncos (RASRBE), r. Mocksa, Poccusi

Mpennaraemas B 3TO¥ cTaTtbe PagnoOCTaHUNS MMEEeT Malibie Bec M
rabapursl. OHa yao6Ha B sxcrinyarayvm, nockosibkKy nMeeT MUHNMYM
opraHoB ynpasneHvsi. PagnocrtaHyumsi BbiflIONIHeHa Ha SMD-komno-
HeHTax, nerko rnoeropsiema, Heaopora B N3roTtoBJIeHUN y MpocTa B
cbopke, umeeT xopoLUne napamMeTps! 1o rnpuemy m nepenage.

Jlnga ynpoLLeHusa KOHCTPYKLMA MHAMKa-
TOpa HaCTOThl B CTAHLMM HET, 8 NCNoNL3y-
erca pexum Gecnounckosoit paboThl (Tpu
3apaHee 3anMcaHHbIe B NaMsITh PaanoCTaH-
L paboume HacToThl). [1py 3TOM UMEET-
CH PEXnM CKaHMPOBaHMSA MO BCEMy pas-
pewenHoMy YM y4acTKy, NO3BONSAIOLLMIA
HalTH KOPPECNOHAEHTa, 3anKCMpoBaTh-
CH Ha ero 4acToTe ¥ NPoBOAUTL CBA3W. B
LenoM YCTPOMCTBO npeacTaenser coboin
MONHOLLEHHYIO PaAMOCTaHLMIO, BO MHOTOM
HE yCTyNaIoLLYyI0 NPOMBILLNIEHHEIM annapa-
Tam. OHa nMmeeT cneayoume TEXHUHECKe
XapakTePUCTUKK:

YyBCTBUTE/ILHOCTB INPUEMHOIO
TpaKTa, MKB ...l He xyxe 0,1
BbixoaHast MOLUHOCTb, BT:

rpy rosIHOM 3apsije

AKKYMYITSITOPOB .....evnaeennieeennnannnnns 2,5

1IPY MOHWKEHHOM HaIPsXXeHnn

TTATAHUST cooeeeeeeeceeieeneea e ananann 1.8
Luramyqeckuv auarasoH
no "3abutmo”, A6 ................ He xyxe 80
3anporpamMMypOBaHHbIX HacToT .......... 3

HaripspkeHye nutanyst, B
TNotpebsiembiti TOK, MA:
npy nepenave ....
B pexume rippema .
B pexime 3KOHOMUHHOIO rnpyema ... 3,6
Pexum ckaHmupoBaHusi obecneynsaercst
B ronoce vacror 144,5 ... 1458 Ml ¢
warom 25 kI

Cxema pagnocTaHumm nokasaHa Ha
puc. 2. MNpuemHsbii TPakT BuIMNONHEH MO
cXemMe C ABOMHbLIM NpeobpasoBaHneM Hac-
TOTHI 1 cocTomT n3 YPY VT1, nepBoro cme-
cutens Ha TpaHancTope VT2, MPOMEXYToN-
HOMO younuTeibHoro kackaaa VT3, hyHKum-
oHansHoM Mukpocxembl DAT (MC3361 ¢mp-
Mel Motorola) 1 YHY Ha mukpocxeme DA2.

B pexume npuema CurHan ¢ aHTeHHb!
yepes pazbem XW1, karyLuky L7, koHpeHca-
Top C1 nocTynaeT Ha BXOAHOM KOHTYp L1C2,
a 3arem Ha nepsuiit 3aTBop VT1. [lanee
YCHNEHHBIN curHan Beigenserca koneba-
TenbHbIM KOHTYpOM L2C6 n nopaetcs Ha
nepBkIit 3aTBOP TPaH3MCTopa Nepsoro cMe-
cutena VT2. Ha BTopoit 3aTBOp Hepes KOH-
neHcarop C8 nopaercs curHan 1-ro rete-
poamHa, CHYMaeMblin C reHeparopa ynpas-
nsiemoro Hanpsxexuem (FYH) Ha VT10, ko-
TOpbIit ABNAETCA OOLLMM ANS NPUEeMHMKE
v nepeaaruvka. Ynpaenenme MNYH ocylue-
CTBJISET CUHTE3ATOP, BBIMNONHEHHDIN HA Mt~
kpocxemax DD1 v DA1. CmecuTens Ha VT2
paboTaeT ¢ HyNeBbIM Ha4anbHLIM CMELLLe-
HUeM Ha 3aTBopax. 3To NO3BONMNO NONy-
YUTb MaJTLIE LYMbl CMECUTENS, XOPOLUYIO
JIMHEMHOCTb M BLICOKUIt KO3hdMUMEHT Npe-

oBpasoBaHus. Curban nepeoi MY ¢ yac-
ToToir 10695 k'L, BeioensieTcs Ha pesncTo-
pe R6 1 uepes kBapueBblit punksTp ZQ2 no-
CTYNaeT Ha ycunmTenbHbIi Kackaa, Ha Tpas-
aucTtope VT3. YCuneHHblin curHan nopaeT-
©s1 Ha BxoJ, BTOporo cmecurens (BuiBog, 16
mmkpocxemel DA1). Ha apyroit Bxog aToro
cMecuTens (BuiBog, 1) HeEpes eMKOCTHHIR
nenurenb C10C30 nopaeTca curHan ¢ keap-
LLleBOro reHeparopa apaisepa CMHTe3aTo-
pa c yactoToit 10240 kl'u. B pesynerare
CMELLMBaHNA ABYX CUMIHAmOB BhIpabaTLIBaeT-
CH pasHOCTHRIN curHan sTopoit MY 455 k',
Danee oH yepes kepamuueckuii CC ZQ3
nocrtynaet Ha YINY n gerekTop, BXxoasiime
B cOCTaB MUKpocxembl DAT.

BxJioHeHME MMKPOCXEMBbI TUMOBOE, 38
MCKNIOYEHMEM TOFO, H4TO HEMHOIO ONTK-
MM3UPOBaHLI HOMUHAI PUIBTPE YCUNUTE-
N5 WymMoB ¢ uenbio Gonee yetkoi ero pabo-
Thl M 3alLUMTHLI OT NOXHBIX cpabaTtkiBaHuii
LymonoaaBuTens npu 6onbWmx aesuaum-
fAx NpuHMmaemoro curHana. CurHan HY
cHumaeTes ¢ dunbtpa R19C18 n wepes
perynstop rpomkoctv R21 nogaercs Ha
YHY DAZ2. Mpu oTcyTCTBUM NPUHUMAEMOTO
curHana YHY 3akpbIT CMrHanoM BLICOKOTO
NOTrMYECKOro YPOBHS, N0AABaeEMOro C Bbi-
soga 19 npoueccopa DD1 Ha BeiBoa 1 DA2
(ynpaenenue). [pu Hanuumm curHana pa-
AVOCTaHLMK Ha BbIXO[E TpUITepa B COCTa-
Be DA1 nosBNseTCa NONOXUTENBHOE Ha-
npsikexue, kotopoe Yepe3 R10 oTkpeIBaeT
Koy VT4, Tem cambim Ha BbiBoze 1 DA2 yc-
TaHaBNMBAETCH HU3KUIN NOMMHECKUIA YpOo-
BeHb, NprBoaamit YHY B paGouwnii pe-
xum. MapannensHo VT4 ycTtaHOBNEHa
KHOMKA NPUHY AU TENbHOTO OTKIIoNeHms LM
SB2. Mopor cpabarbiBanms LUM yctaHaem-
BaloT pe3nctopom R16.

B uenom anroputM paboThl TAKOW: NMPU
BKIIIOHEHUM MUTaHUSA BbIKIIOHaTenem SA2
npoueccop DD1 ycraHaeBnuBaeTcs B pa-
6ounin pexum. Ha BbiBoge 13 MMKpOCXEMBI
NpuCyTCTBYET NOrieckmit 0, KOTOpLI He-
pes peauctop R41 oTkpeiBaeT Ko4 VT9 B
Lenu iMTaHmna NnpruemHmka. NuraHue ¢ 3To-
ro koya Yepes uens R42VD7 noctynaer
Ha F'YH. Ecnu npu 31O0M HET paboTalolLeit
cTaHuum (LyMonoAaBmTeNb 3aKpkiT), TO
yepes 4 ¢ NpoLEeCcCop NepexoamT B 3KO-
HOMMUHBI PEXMM 1 BKAIOYAET NMUTAHNE
"nopumsmm” no 0,3 ¢ yepes kaxawe 0,9 c.
MNopaqa nNuTaHmus MHOMUMPYETCA MUrato-
wumM 3eneHsiM ceetogmonom VD4 1. Ec-
N1 €CTh CTaHUMA 1 LLIYMONoAasuTens cpa-
6oran, To Ko4oM VT4 ycraHaBnmBaeTcs
normueckuin 0 Ha BuiBoge 19 npoueccopa
¥ OH NepexoauT B pabounii pexum. Tak ke
BxJouaeTtes u YHY. Mpoueccop Oynet Ha-
xoamTcs B paboyHeM COCTOSHMM, NMOKa €CTb

aKTMBHOCThL NpueM—nepeaaya wm pabo-
Talwme craHumm, T. €. OTKphIBaHUE LUY-
MonoaasuTens. Yepes 4 ¢ OTCYTCTBUA Npu-
HUMaEeMOro CurHana u nepeaaym NpoLec-
COp CHOBa NepeBOANT CTAHUMIO B 3KOHO-
MUUHBIN PEXNM.

Jna BrIOYEHUS] peXuMa CKaHupoBa-
HUS cneayeT B BbIKNIOHEHHOM COCTOSHUM
paamMoCcTaHUmMM HaxaTk KHOMNKY nepeaasiv
SB1 1 BKIOuMTEL NuTanue. Yepes 1 ¢ no-
crie nofaqm NnuTaHus otnyctuTs SB1. Cka-
HMPOBaHMe MHAVLIMPYET YacToe MuraHme
ceeroguona VD4. Mpw obHapyxeHnm pa-
6oTaloLe cTaHumm ckaHnmpoBaHue Npu-
ocraHaBnBaeTcs Ha 3 ¢, 3aTeM Npoaon-
xaetcs pganeiue. OCTaHOBUTE CKaHMUPO-
BaHme HYXHO KpaTKoBPEMEHHLIM Haxa-
Tnem Ha nepeaudy. CtaHums 6yaer Haxo-
IMTBCS Ha 3aUKCMPOBAHHO HacToTE A10
BbIK/IOYEHMS MUTAHUA.

Mocne NoBTOPHOro BKIIKIOHEHNS NUTa-
HUS B COOTBETCTBMM C NMONOXEHMEM Nepe-
knoyatens SA1 ycraHasnmMBaeTcsa 3anu-
caHHas Npvt N3roToBIEHUM PaANOCTaHLMM
B NaMsTh H4ACTOTa.

MNepeanaya BKNIOYAETCH HAXaTuem
kHonkn SB1. MNpu 3TOM NepekioyaeTcs
pexum npoweccopa no BeiBOAY 16 DD1,
Talkke 4epes R36 oTkpbIBaeTcs KoM VT8
1 GNoOKMpyeT Noaayy NUTaHNs Ha Npuem-
HVK. YnpaenenvneM yepes R37 oTkpbIBaeT-
cq knod VT7, nopaowmit nutalne Ha
npeaBapuTenbHbIE Kackaabl nepeparin-
Ka 1 MUKPOGOHHLIN yeunuTene. Ceeve-
HMe KpacHoro ceeroanopa VD4.2 vHou-
LMPYET PEXUM NEpEefaYn.
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MukpodOoHHBIA yenanTens cobpaH no
CXEME C HEMNOCPEACTEGHHOH CBRSHIO MeX-
Ay KackaflamMm Ha TpansucTopax V114 u
VT15. B ycunureng oCyLLECTRAAIOTCA Ya-
CTOTHAA KOPPEKUMA C NoabemMoM A4X oko-
1o 6 pb Ha okTaBy a0 4acToThl 3 kly u
pancHernia sasan AHX. Yoeunutens nMe-
8T OTHOCUTENBHO HUSKOOMHBIIA BLIXOA W
yovnueaeT HY curian oo aMnautyas 1,5 B,
PABHOM HANPAXEHWIO 8ro nuTaHus. 310
NeSBOAUAO UCMIONB30BATL NPOCTOH An-
OfHEIY OrpaHusMTens u oBecNeuYnTL He-
S0NBWYIO CTENEHDL KOMNPECCUM, He Bbi-
3LIBAOLLYIO 38METHBIX UCKaXeHWUR. You-
ANTENb HE HYYBCTBUTENEH K BOZAEHCTBMIO
MOLWHLIX BY noneit 1 ofecnesnBasT Xopo-
wee 3ByHaHue Ha nepeaayy.

HacToTHan MOBYMUMA OCYWECTBINIAET-
cq nopayei HY curnana yepes R65 Ha Ba-
pvikan VD8, KOTOpLIl OCYLLECTBARET Nepe-
cTpoiky MNYH ynpasnememM 0T CUHTEe3aTo-
Pa 1 CRYXUT ANA KOMMYTaUMK ero cobeT-
BEHHON $acTOTH NPU NEPEXOAE C NPpHUemMa
Ha nepegavy. B pexvume npuema yepes
uent R43C40R44 Ha Bapvkan noaaercs
MOAOKUTBABHOE HANPRXEHWE CMELLIEHUA.

YH BLINOAHEH Ha NONEBOM TPAHSUCTO-
pe VT10 no cXxeMe EMKOCTHOMN TPEXTONKN.
MpyweHerme B reHepaTope NoAsBoro Tpak-
3UCTOPA NOIBOANAC NOAYHUTE XOPOLWYIO
COBCTBEHHYIO CTabUABHOCTD M YUCTHIN
cnexTp koneBaHuii. leHeparop Taloke Xopo-
WO COMACOBLIBAETCA € NOCEAYIOWMM Ka-
CKAI0M U B HArpYyX8HHOM COCTORHUN Pas-

BUBAET aMNAUTYRY B PEXUMEe nepepayn
okong 0,8 B, 4TO B UENOM NO3BOAMAO YNPo-
CTUTB NEPEIATHNK.

YCUNUTeNbHAS 4aCcTh Nepeaarivka co-
BEePXUT TPU KaCKana Ha TPaH3UCTOPax
VT11, VT12, VT13 cooTeeTcTBEHH0. Kac-
Kaap Ha TpaHaucTopax VT12u VT 13 B vic-
XOAHOM COCTOAHMY 3arepTH, NOSTOMY M-
TAHUG Ha HYX HE KOMMYTRYSTCR U NOAaHO
nocToAHHO. VT12 paoTaeT B pelame Knac-
ca B ¢ HeBoNbiLVM CMBLeHUeM, CHUMas-
mMbiM C anoaa VD9, a VT13 — B pexaive Knac-
ca C 6e3 cuMeLLeHn v meeT Bbicokui KN,
YcuneHHu CUrHan yepes comacyiowue
uenuy v pasbem XW1 nogaeTcn B aHTeHHY.

Bee uenu paguocTaHumi, 3a CikioHe-
HueM YHY u BRIXOOHOrC Kackapa nepe-
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parydvka, nuTalTcs oT ctabunuzatopa
DA3 ¢ HanpspkerreM ctabunuzauum 3,3 B.
B pe3aynbTate CoxpaHsaioTCs BCE napame-
TPbl papUoCTaHLUKN BNAOTL A0 paspspa.
[ns KOHTpONS pa3pspa cnyxar noporo-
BO€ YCTPOMCTBO Ha TpaHaucTtopax VT5 u
VT6 n ceetopuop VD5.

Cranuus cobpaHa Ha OBHOM nevaTHoM
nnare 13 AByCTopoHHe GoNbriMpoBaHHOro
cTeknoTekcTonuTa pasmepamm 87x53 mm,
BLINONHEHHOW N0 COBPEMEHHON TEXHONO-
T, ¢ MeTannuaaumei oTeepcTuia 1 3a-
LUMTHOI Mackoli pasMepoM no BHYTpEH-
HeMyY NepUMETpPY Kopnyca, 4To NnpuaaeT ei
[LONONHUTENBHYIO MPOYHOCTL. TpaccUpoB-
Ka CTOPOH NnnaTbl NoKa3aHa Ha puc. 3 n 4.
CrieumanbHbIX KPENneHnii nnara He NMEET,
NPOCTO BCTABNISIETCA B KOPNYC U NPUXK-
MaeTcs 3afHEeN KPbILLKOW, KOTOpas Kpe-
nUTCSA ABYMs1 BUHTaMu. MNpeasaputencHo
NOANAVBAKOT TONIBKO [UHAMKK U NPOBOA, OT
@HTEHHOr 0 pasbemMa.

Mpu c6opke UCnonL30BaHbl NPEUMY-
LwecTtBeHHo SMD-3nemMeHThb!: peancTopsl
1 KOHABHCATOPbI AOAMOBOIO TUNOpa3mMe-
pa 0805 (HO BO3MOXHa Ux 3aMeHa Ha ane-
MeHTHI AliMoBOro Tunopasmepa 1206).
MopcTpoevHkblie Pe3NCTOPbI U KOHAEHCA-
TOpHI, TAIOKE NPUMEHSIEMBIE 7151 NOBEPXHO-
CTHOro MoHTaxa. Bce okcuaHbie KoHpeH-
carTopbl — Ha HanpskeHue 6,3 B.

KaryLukmn KOHTYpoB 6eckapkacHble (Kpo-
me L3), HaMoTaHbl Ha onpaske 3 MM NpoBO-
pom N3J10,5. Katywkn L1, L2, L5, L6 co-
nepxar no 4 sutka, L4 — 5 sutkoB, L7 —
3 Butka. Katywka L3, HAYKTUBHOCTBIO

680 MxIH, ucnonkayetcsi nnbo cTangapTHas
Ha 455 «kl'y B sKpaHe BbICOTOI 8 MM, nu6o
HaMaTLIBAETCS Ha NOAXoAsLLel apMmaType
¢ $eppUTOBLIM CEPAS4HHUKOM U NOACTPOEN-
HOW yaLLkol u copepxut 150 BUTKOB npo-
Boga N3J1 0,08. Apoccenn L8, L9 — qun-
nHpyktueHoctu 0,033 n 0,47 Mkl'd coot-
BETCTBEHHO, L10 — 06bI14HbINA CO LLTLIPEBbI-
MU BbIBOA2MU UHAYKTUBHOCTLIO 1 MKIH.
Opoccens L11 nmeet 5 BuTkOB npoBoia
N3 0,5, HaMOTaHHbIX Ha ONPaBke 2,2 MM,
1 pacnonaraeTcs Ha nnate BEPTUKANbHO.

Ovope VD1, VD2, VD6, VD7, VDS —
KA521, KO522. Avop VD3 — auopHas
c6opka cepun BAV70 ¢ o6beAnHEHHBIMM
Karopamu (B pagnocTaHunn AUOALI BKITIO-
YeHbl napannenstHo), a VD10, VD11 —
BAVSS, copepxallan agsa nocneaoBarenb-
HO BK/TIOYEHHBIX Anoaa (Ux CpeaHssi To4Ka
noaknoueHa kK koHpeHcaropy C69 n pesu-
ctopam R64, R65). Ceetopauon VDS —
AN102A, VD4 — pByxUBETHLIN (ABa AMoAa
B 0AHOM kopnyce). TpaHsucTop VI3 — ore-
yecTBeHHbIn SMD KT368A9. B HY 1 koMmy-
TUPYIOLLMX LIENSX TAKKE NPUMEHSIOTCS OTe-
YecTBeHHble SMD TpaH3ucTopsl PNP —
KT3129A9 u NPN — KT3130A8. Mukpo-
cxema DA4 — KP1015M)14.

MuikpodoH — noGoit 3nexTPeTHLINA, An-
amMeTpoM 6 MM, guHaMUyeckasi ronoska
BA1 — nio6as, puametpom 40 mm, conpo-
TUBNEHVeM 06MOoTKU 8 Om.

Lns akpanvposanusi koHtypa INYH uc-
NoNbL3YEeTCs CAMOAENbHbIM NPAMOYrofb-
HbIlA 3KpaH pa3mepamm 8x11 MM, BLINON-
HeHHLI U3 NONOCKN 6e10M XeCTU LLIMPUHON

7 mM. ins ero nopnanku Ha nnarte ectb
koHTYp 6e3 Macku. Mocne HacTpoiikn ceep-
Xy OH 3aKkpuiBaeTcs M-o6pasHoi mnacTuH-
KOP U3 TOrO e Marepuana 1 3ananeaeTcs
B ABYX—TPEX TO4KaXx.

daiinbl NPOLLNBKU MUKPOKOHTPONEPa
U TPACCUPOBKU NEYaTHLIX NNaT MOXHO CKa-
wathk ¢ ftp-cepsepa xypHana no agpecy:
ftp://ftp.radio.ru/pub/2004/01/fm.zip

Mpuy cobniofeEHUN BCEX YKa3aHHbIX HO-
MUHANoB cxemMa paboTaeT npakTu4eckn
cpasy U TpebyeT TONbKO MUHUMaNLHOW
noacTpoiiku. Mepen HavanoM HacTPOMKK
pekoMeHayeTCs 06eCTOHUTL BLIXOAHON Ka-
cKag nepeaarivka. J11s1 3Toro HykHo oTna-
fITh OQWH BLIBOA, ppoccens L11. Beikmo-
YUTb LLYMOMNOAaBUTENL NOBOPOTOM pPE3UC-
Topa R16 unu BpeMeHHO yCTaHOBUB nepe-
MBI4KY BMecTo SB2.

B niepByto ouepeas cneayer HacTpouTb
FYH. N8 310ro Hy>XHO USMEPUTL Hanpsixe-
HWe Ha BbiBoie 15 MukpocxeMbl DA4 v npu
HaxarTol nepepnaqe, pasaosurasl BUTKU Ka-
TyLKn L4, yCcTaHOBUTL HanpsxeHue npu-
mepHo 1...1,3 B. Mpu ornyckaHu nepena-
4Y B peXuMe npuemMa Hanpspkerne A0mKHO
0CTaBaTbCs NPUMEPHO Takum xe. Ecim oo
CUNLHO OTAKMHAETCS, TO cheayeT nopobparb
peauctop R46 Tak, 4Tobbl pasHULIA B pexXu-
Max npueM—nepepaia 6eina MUHUMarb-
Hoii. Mocne aToro katywKy L4 cnenyer 3a-
NUTL NapapUHOM.

Nanee Heo6x0AUMO NOLKIMIONUTL K aH-
TEHHOMY BLIXO[ly HaCTOTOMEp U npu nepe-
paue NoACTPOeYHBIM KOHAEHCaTopOoM
C29 BbICTaBUTL HaCTOTY, COOTBETCTBYIO-
LLLYIO NONOXEHUIO NepekouaTens (4acto-
Tbl ONPERENSIOTCS NPOrpPaMMOin NPOoLLNB-
k1 DD1). BeicTaBuTh AEBUALINIO PE3UC-
Topom R65 mMoxHO no npubopam unu ¢
NCNONL30BAHNEM KOHTPONBHON CTaHUun
no Hanbonee rPOMKOMY, HEUCKaXEHHOMY
3BY4aHUIO Npu pasrosope BO6NU3N MUK-
podona. 3atem nopatsb ¢ 'CC Ha BxO4
npuemMH1Ka paguocurHan COOTBETCTBYIO-
e yacToTel ¢ paeBnauveit 3...4 kl'u u
HacTpOUTbL NPUEMHUK KaTytukoi L3 no
MakCUMaNbLHO FPOMKOMY U HEUCKaXeH-
HOMY curnany. [ins sasepiuenuns Hanan-
KW NMPpUEMHUKA BbICTaBUTE MakCUManb-
HYIO YYBCTBUTENLHOCTL, CNErka paspsu-
rasi BUTKM Katyiuek L1 n L2.

Mocne BLINONHEHWS BCEX NMPeabIRYLLINX
paboT BniasitL Ha MecTo Apoccens L11, noa-
KMIOYUTb K pasbemy XW1 skBuUBaNEHT Ha-
rpy3ku 50 OM 1 u3MepuTb Ha HeM Hanpsxe-
HWe npu nepegave. MakcumMym otpasae-
MO MOLLHOCTU yCTaHaBAUBaIOT, Cnerka
pasasurasi BUTKM katyiuek L5 un L6. Hanpsi-

KoHrponnepsi nakaTHO#M paanocas-
3u (YKB pagnomogembi)

®* TNC2W-1200

# TNC2wW-4800

* TNC2W-9600
Moagyns STM — TenemeTpus rno na-
KEeTHOMY pagnoxanany
# 8 aHanorosbix + 16 UMGPOBLIX BXOA0B

® GPS
Ten.: 8-916-6881358
e-mail: rmodem®mail.ru
WWW: http://rmodem.by.ru
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MEHUE HA HANPY3KE JONKHO GbiTb HE MeHee
11...12 B, 4TO COOTBETCTBYET BHIXOOHOMN
MoLHoCTY 2,4...2,8 BT

3arem pesvcTopom R16 guiICTaBNAIOT
nopor WM. Bea curHana CTaHuMA OomkHa
MONHOCTHIO MONYETL M YBEPEHHO BIVTIIOYATL-
cA paxe npy cnaGoM curHane ¢ wymamm.

AHTEHHA PaaMoCTaHUMU PE30HAHCHaN
¢ 3nexTpuueckoli aAnvHoh nposoga 0,75
ANHE BONHBI. NaroraBNnUBAETCA aHTEHHA

Puc. 6

Ha OCHOBE OTPE3Ka TENEBU3UOHHOTO 75-
omMHoro kabensn RCL, ¢ BHEWHWM aUaMeT-
poM 7 MM, aavHon 10 oM. C HEro HYXHO
CHATb BHEWHIOW 060104KY, YOanuTb on-
AETKY U LEHTPaNbHBIA NROBOOHVK. Bbikn-
MaeTCR 3To nerko, 6e3 yeunui, 3atem
0B0n04Ky ofgesaloT obpatHo. Ha paccro-
aHun okono 10 MM OT Kpas, UCNONbAYA
“pogHON” UEHTRANBHLIA NPOBOHVK, ae-
AAIOT NPOKOA U30NAUUKU U KOHeL NPOBOA-

Puc.7

HUKa BLIBOLAAT HAPYXY NO LGHTRY, 8 Apy-
roi OTKyCHIBAIOT K M3rMGaloT Ha usona-
LMo AnA fanbHerLeid NoANankn K Hemy
NROBOAA CNVPanK.

Ana cnupani nenonb3yeTCs BABOS CRO-
XeHHsli npoeog MC 8 ¢ToponnacToBOM
M30AALMM, C BHELLHUM ayameTpom 0,5 Mm.
HamOoTKy BHNONHAIOT BUTOK K BUTKy. Anu-
Ha CNOXEHHOMo BAROE NPOBOAHUKA CO-
crasnaeT 106 mm. Ho nyqwe B3ATL 328E-
oMo GoNbLUYIO AnuHY, okono 115 MM, a
3aTeM NPOUIBECTH TONHYIO HACTPOMKY YKO-
paunsannem. OguH KoHeL NPOBOAHUKA
noAnanBaeTCa K ueHTPansHoMY NPOBOA-
HUKY U 8KKYPATHO 3anN1aBNAeTCA BO BHYTPL
uaonaumun. Mocne 3TOro NPOU3IBCANTCA
HaMOTKa W NPOBOL PUKCHPYETCA Ha KOH-
ye. Co CTOpoHb! LIEHTRANLHOO NPOBOAHW-
Ka YCTAHABNMBAIOT PasbeM. 3aTeMm Ha BCIO
KOHCTPYKLIMIO OLBAIOT TEPMOYCAN0NHYIO
TpyGKY K NOAOMPEBOM HAR Aerkum nna-
MEHEM PYIKCUPYIOT ee.

HacTpavBaioT aHTeHHY C MOMOLULIO 3~
mepuTena AYX nav no MHAUKaToORY Ha-
NPSOKSHHOCTH MONA ¢ UCMONbIOBAHUEM
CamMoM papuocTaHumy, B 3Tom cryuae Boi-
XOAHOI KaCkag NepeaaTIvKa nyywe obec-
TOoMUTE. MowHocTe BY Ha Baxoae Npy
aTtom okono 30 MBr, 4To BNONHE A0CTaTOM-
Ho ans paGoTel gaxe caMmorg NPocToro
vHgUKaropa nons.

Hacrpoiiky ¢ noMowwsio nprbopos AHX
BBINOAHUTL Npowie. COeAMHAIOT BXOA NPU-
60pa ¢ BLIXOAOM OKOHEHHOTO kackaaa (no
CxeMe 3TO TOoYKa 3) ¥ NOAKNINAKT B 3TY
TOUKY aHTeHHY. OTKyCHIBan aHTeHHY No A=
He, AOOUBAITCA PE3OHAHCA Ha YacToTe
143 MIy. B ceo6oaHoM npocTpaHcTee 6e3
BAVAHKA NPOBOLOEB NPUBoPa PE30HAHC aH-
TeuHbl Gyger & paitone 145 MMy, Kovey
aHTEeHHbI NOCNe HACTPONKW CHOBA NPOTPe-
BAIOT ANA YCaakv TRYOKM U Topey 3armea-
10T TEPMOK/IEEM.

Pagartop — A. MUDIOEHKO,
oo, rpaduna — aeTopsl, 0. AHapees
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Cxema MexX6nodHbx coeguHeHunin
TPaHCUBEpPA NOKa3aHa Ha puc. 21. Kak
BUWAHO NO CXEME, TPAHCUBER UMEET He-
SONBILOS KOAMHECTBO HABECHLIX 3NEMEH-
T08. B OCHOBHOM 3TO NEPEKMOoNATENU pe-
XUMOB paboTel ¥ NOABIOBATENLCKKUX
PYHKUMIA, 8 TAKKE MOPEMEHHHE PO3UC-
TOpbL! PETYANPOBKN YCUNEHUA TRAKTOB
npuema U nepegayy. HasnaveHue nepe-
knosaTenen SA1—SA12, SB1—SB3 U ne-
pemenHbx peauctopoe R1, R2, R4, R6,
R7, RS yka3aHO Ha cxeme.

MukpoamnepmeTp PA1 B peXxume npu-
eMa MoKa3LIBaeT yPOBeHb npuunmaemoro
b

TpaHcueepom curhana {S-metp). Fipy ne-
pegaqe npubop NOKa3LIBAST BHIXOAHYIO
MOLLHOCTE TPAHCUBERA.

CeeToavoan HL1 v HL2 uxauuupytor
pexum paboTu TpaHoueepa — npuem (RX)
unv nepefia4a (TX).

Po3eTka X1 crayxiT AnA NOAKHONEHUA
TenerpadHOro knw4a, poaerka X2 —
OAA NOOKAIOYEHHUA TAHFeHTH (neganun}.
K po3erke X3 MOXHO NOAKMAWNUTL FON0-
BHblE TenedoHb NN gUHaAMUYecKknil
rPOMKOroBOpUTENDb, K X4 — 3NeKTpeT-
HBIA MUWKPOGDOH.

Bce MexOnouHele COeaMHEHUN BLICO-
KOYACTOTHBIX LUenenl TpaHcueepa Buinon-

6ena NnpUNavBaeTeA K obLUEMY NpoBOaY
KaXA0ro 13 COBANHABMBIX MEXaY coBon
y¥3108. COEAUHEHVA HWBKOHACTOTHLIX L=
nen U Leneil NMTaHUA BbINONHEHB! NPOBO-
nom MITD3. B uenax NUTaHna BCex ya-
JIOB YCTaHOBAEHH LC-GuneTpol {(Ha puc.
21, yrobel HE NEPEerpyXatb CXeMy, OHU HE
NoKadaHbl). AHANOTUYHLI® PUNBTPH YCTa-
HOBNBHH U B LEENsiX TenerpadhHOro KInoHa,
neaanu, ronoeHeIx TenedOHOB, Tak KAk Aa-
e Hebonbwwe OTPEe3KU NPOBOAOE MOTYT
paboTaTh KAk aHTEHHB! CUrHANOB BHENO-
NOCHBIX U3ny4YeHUii. Cxema puabTpa npu-
BeaeHa Ha puc. 22, flpoccens L1 spnon-
HEH Ha KONIbLEBOM (OPPUTOBOM MarHui-
vonpoeoae 1000HM Tunopaamepa
K7x4x2. O6MOTKA CORQEPXUT 0anH cnoii
npoeona N3N0 0,2, HamOTaHHOrO BK-
TOK K BUTKY PABHOMEPHO MO OKPYXHOTTU
xonbia (NpunuanTensHo 22...25 BUTKOB).

W S, 7 HeHB! TOHKUM S0-0MHBIM PaaUOYACTOTHEIM 10 aHANOFMHHON METOOUKE BHINONHEHH
8 Pagnc’, 2003, N 5,6, 7,6, 10,12 KOaKCUaNbHBEIM KaGenem. Onnetka P4 ka-  BCe apoccent TPAHCHBERa.
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epemeHHble peancTopbl {(CM. pyc. 21)
wenarenbHo npymenuts CM3-12a nnu
CN3-30a. Mepemesmbiv R2cebt-
kmouarenem (SAS) — CN3-12¢mnmn CN3-30k.
MNeperwoqatemt SA1 1 SA3 — Mr3-5M2H v
Nr3-5f4H cooteercTBeHHD. lNepekmo4arTe-
m SA2, SA4, SAE—SA12 — nioBbe MUKPO-
Tymbnepr; SB1—S83 — MM1-1.

BuiCOKOH4aCTOTHLIN coaantmTens XW1 —
poserka CP-50-165d, XW2 — poserka
CP-50-75¢. Hu3ko4acToTHHE COehU-
Hureny — OHL-Brr-5/186.

PA1 — mukpoamMnepMeTp € TOKOM Non-
Horo otknoHeHua 100 MkA, moboro Tmna.

Kpome yanog A1...A13, onncaHHbIX B
NpeasByLwmMX 4acTax cTaTby, TpaHcveep
MMEET BCTPOEHHBIA UCTONHUK NUTaHWSA.

Cxema 6510ka nTaHna He NPUBOAMTCS, OH
MOXET OBITb BbINOSHEH NO MOBOM cxeme v
PON¥eH ofecneumsarb Hanpsokedns +40 B
{vok 1 A), +20...24 B (tok 0,5 A), +15 B (10K
no 1A4), +9 B (rok 0,5 A). CunoBo# TpaHe-
POpPMaTOP TONEKC TOPOUAANBLHOTD TUNA
MOLUHOCTHIO He menee 100 Br. Mo 803mM0OX-
HOCTW TRAHCPHOPMATOP NOMECTUTEL B 3K-
paH ¥3 MArHUTOMANKON cTanu. AHanoro-
Bhie Y1 UMPOBHIE Y3/bl TRAHCWBEDA Cneay-
T NUTaTL TOMLKO OT OTAENEHBIX 0OMOTOK #1
crabyunuaaropoB. HanpaxeHus +40 v
+20...24 B MOXHO He cTabynn3npoBaTe,
HO KOHAEHCATOPLI B GUALTPEX 3TUX BEINPSA-
MUTENEI ACDKHE UMETE EMKOCTD HE MeHee
10000 mxd. McTouHmImM HanpaxeHwi + 151
+9 B nonxHL GaITh cTabNN3YPOBaHHLIE.
Bce yanbl TpAHCUEEPa BLINOAHEHbI Ha
NeNaTHBIX MaTax 13 ABYXCTOPOHHE POSb-
rUPOBAHHOro cTeKnoTekcTonura. Co cro-
POHB YCTAHOBKW PEAVIO3/IEMEHTOB KaX-
fanA NnNata UMEEeT CMOWLHYIO MeTannn-
3auMI0, KOTOPas UenoNb3yeTcs Kak 06-
Lmii npoeos. Bokpyr oTeepcTHii NOA Bbl-
BOAL PABWO3NEMEHTOB, HE UMEILUNX

KOHTakTa ¢ 06LWM NPOBOAOM, Gonbra
Ha nnare yaanexa,

Kaxapiit yaen, kpome A1—A3, nome-
LWEH B OTAENBHYIO SKPAHMPYIOLLYIO KOPOB-
KY, TAKXO BhIMONHEHHYIO M3 ABYXCTOPOHHE
$ONLIMPOBAHHOIO CTEKNOTEKCTONUTA.

B oCHOBHOM B Y3naX TPaHCUBEPa npyMe-
HeHbl NOCTOAHHBIE peavcTopy MITT-0, 25;
noacrpoeutsie — CNi3-226 (CM3-386). Bee
NOCTOAHHbIE KoHpeHeaTopbl — KM, KA,
K10-17, Boe naactpoedHbie — KT4-21, ok-
cnaHbe Korgercaropel — K50- 16, K50-35.

HamOTOYHBIE NAHHBIE KATYWEK UHAYK-
TUBHOCTY, TPaHCHOPMATOPOB Y1 BPOCCe-
neit TPAHCUEEPA, 38 UCKNICYEHWEM Y3Ia
A3, npyeeaettl 8 Tadn. 3. O6MOTKY BOEX
TPAHCPOPMATOPOB BbINONHEHH CKpyyeH-
HEMY nposoaamy. War — 2—3 CkpyTKu
Ha 1 cM. Mpu pacnaiike TRPAHCPOPMATO-
poB Ha nnarax cnheayet cobnioaar. npa-
BUNLHYIO PAIVPOBKY BKAOHEHNS OGMOTOK,
0603HAHEHHYIO HA CXEMEX YAt0B TOHKaMU.

HamOoTOHHbIE NAHHBIE KATYLLIEK ¥ HOMW-
HANMb! KOHTYPHBIX KOHAEHCATOPOB Yana A3
npvEeaeHs! & Tadn. 4.

TaGnwua 3
Obo3Havuenme HHAYKTUBHOCTD, Mucno MarmTonpoeoa,
Yaen no cxeme L CUG] BUTKOB NposoA NOACTPOEHHNKM, KAPKAC Mpw e
L1, L2 55 28
L3, L4 2,2 15 nde-2 0,45 MP-20-2, K11x6,5x7 CM. TexcT
Al LS, L6 0,9 9.5 Nn3B-20,7
L7,L8 0.4 5
19, L10 0.27 3 nas-z 0,7 20BH, K12x8x4,5
Li 5 CrannapTHuIR apoccens [IM-3
A2 T1 2x10 NnaB-2 0,2 1000HM, K7x4x2 CM. TexcT
T2-1 )
T2 12 MIT® 0,5 1500HM, K12x5x5,5 CM. TexcT
Kapxac 2 5¢M ¢ NOACTPOEHHAKOM
L1 2 20 na3B-2 0,2 MP-20-2 NP Ne 2
L2 3,6 14 N3B-2 0,2 30BH, K7x4x2
L3 0,75 7 naB-2 0.2 30BH, K7x4x2
Ad-1 L4-L6, L10-L13 100 25 N3NWO 0,2 1000HM, K7x4x2
L7-L9 15 10 n3B-2 0,2 1000HM, K7x4x2
T1, T2 3x8 n3B-2 0,2 1000HM, K7x4x2
T3 3x10 n3B-2 0,2 1000HM, K7x4x2 CM. TeKcT
T4, 75, T8, 79, T10 2x10 nNaB-2 0,2 1000HM, K7x4x2
T6, T7 2X7+2 nN3B-2 0,2 1000HM, K7x4x2 M. TeKCT
L1-L4, L6 20 Kapkac @ SMM ¢ NoacTpOeHHUKOM
L5, L7 6 nas-202 MP-20-2 1P Ne 2
A4-2 L8-L1i11 6,5 30 naB-2 0,2 20BH, K12x6x4.5
L12-L14 200 25 N3nWo 0,2 1000HM, K7x4x2 Ha gpyx konbyax
L15 500 30 nanwo 0,2 1500HM, K7x4x2 Ha Tpex konbuax
L16-L18 100 25 N3NWO 0,2 1000HM, K7x4x2
Li, LS 88000 245 N3aNWe 0,12 1500HH1, K12x5x5,5
AS L2, L4 22000 127 n3aNWe 0,12 1800HH1, K12x5x5,5
L3 44000 180 M3NWO 0,12 1500HH1, K12x56x85.56
AB-1 L1 100 25 N3NWe 0,2 1000HM, K7x4x2
L2, L3 500 30 NINWO 0,2 1500HM, K7x4x2 Ha Tpex konsuax
Kapxac 2 5¢MM ¢ NOACTPOSHHHKOM
L1 20 NnaBe-2 0,2 MP-20-2 NP Ne 2
L2, L3 200 25 N3anwo 0,2 1000HM, K7x4x2 | Ha zeyx xonbuax
AB-2 L4 20 Kapxac 2 5Mm C NOSCTPOBUHHKOM
Ls 6 nse-20.2 MP-20-2 NP Ne 2
T 2x10
T 10 naB-20,2 30BH, K12x6x4,5
AB-1 T4, T2 2x10 n3B-2 0,2 1000HM, K7x4x2
L1, L2 0,44 7 N3B-2 0,42 30BH, K7x4x2
L1, L2 1,8 16 nANWo 0,2 20BH, K7x4x2
AB-2 L3, L4 0,96 9 n3aNwoe 0,2 20BH, K7x4x2
LS, L6 0.8 8 nanwo 0,2 20BH, K7x4x2
L7,L8 0,64 6 N3NWOo 0,2 20BH, K7x4x2




Tabnuua 4

OuanasoH, |L1—L3,|4Yucno sutkoB| Yucno C2,C5, C7,|C3, Cé6,
MMy | wklH L1—13 |eurkos Ly| MPOB0A |Markutonposoa) ™ g n®
1.8 58 50 7 N3B-2 0,3 | 30BH, K20x10x5 100 18
3,5 10 20 N3B-2 0,5 | 30BH, K20x10x5 130 56
7 9.5 25 4 N3B-2 0,7 | 20BH, K20x10x5 33 4,7
10 5,6 20 4 N3B-2 0,7 | 20BH, K20x10x5 22 39
14 4 12,5 2 N3B-2 0,8 | 30BH, K20x10x5 10 3,2
18...21 25 9,5 2 N3B-2 0,8 | 30BH, K20x10x5 6 4,7
24...30 0,72 4,5 N3B-2 0,8 | 30BH, K20x10x5 8,2 16

Y3en A1 cobpaH Ha nnaTte pasmepamm
170x85 mMm. Katywwku L1—L6 HamoTaHbI
Ha KONbLEBbLIX MarHUTONPOBOAAX, U3ro-
TOBJI@HHbIX U3 BHYTPEHHWX KEPHOB kapbo-
HANLHLIX BpoHesbix cepaeyHvkos CB-23-17a.
Bce kaTyLKu y3ia yCTaHOBNEHbl B NPSIMO-
YronbsHble OTBEPCTUSA, NPOPE3aHHbIE B na-
Te. Pene K1—K10 — POC55A (nacnopt
PC4.569.601). KoHgeHcaTopbl C1—C36 —
KM, KA. Hactpavears y3en cneayer ¢ no-
MoLlbio uameputens A4YX, Hanpumep,
X1-1.4acToTsl cpe30B GunsTpoB — 2; 5;
11; 23,51 33 MI'L..

Mnara yana A2, pasmepamm 170x85 mm,
BrNOTHYIO NOCAXeHa Ha NNOCKOCTe Tenno-
oTBOAa TpaH3ucTopa VT2 pasmepamu
95x 190 mm. O6Lan Nnowia/ib TENNOQTBO-
[ia [omkHa 6biTe He MeHee 300 cm®. Ha
BbIBOZ, CTOKA TpaH3ucTopa VT2 HaneT Kosb-
uesow peppuUTOBHIN MarHUTONPOBOA,
1000HM Tunopasmepa K7x4x2. Cepaen-
HUK TpaHcgopmaTopa T2, Tak Ha3biBae-
Mblii "GUHOKIE", BEINOSIHEH U3 LLECTU KONELL
(no Tpu KoNbLA B ABa paaa). OTcek arTeHio-
aTopa Ha nnare OTropoXeH 2KkpaHoMm. Pe-
ne K1, K2 — POC55A (PC4.569.606); K3 —
P2B18 (PC4.569.800-03); K4, K5 —
P3C60 (PC4. 569.437). HauyanbHbI1 TOK
cToka TpaHaucTopa VT2 (0,4...0,5 A) yc-
TaHaBNMBaETCs NOACTPOEUHBIM PE3UCTO-
pom R12. Koppektuposka AHX yeunutens
Ha BY avana3zoHax npovssoautcs non6o-
pom koHpeHcaTopos C5 u C6.

Pa3Mepb nnatb y3na A3 Takxe
170x85 MM. PunsTpel AvanasoHos 7, 10,
14 n 18—21 MFU BbINONHEHBI NO CXeme,
aHanorn4Hom cxeme puibTpa Avanasona
1,8 Mfu. XenaTtenbHO B KavecTee cep-
[EYHVKOB KaTylleK NPUMeHUTb GUPMEH-
Hule konsua Amidon T50xx. O6paTtuTe
BHUMaHWe Ha fO06POTHOCTL BCEX HeHa-
rpyXeHHbIx katyLiek. OHa pomkHa 6bITe He
meHee 200. (BnusieT Ha OTHOLWEHWE cur-
Han/wym u 3atyxanve). Pene K1—K14 —
POC49 (PC4.569.428).

Karywku y3noe A1 v A3 nocne HamoT-
KM U NOAFOHKU MHOYKTUBHOCTU cnepyeT
o6mMoTaTh NnakoTkaHbio, NponNUTaTbL NoNu-
CTUPONbHLIM KJIEEM U XECTKO 3aKpenuTb
Ha nnarax.

Mnatbl y3nos A1—A3 ycTaHOBNEHb!
3Taxepkor Ha BbicoTe 20...25 Mm ppyr
Ha OpyroM v 3aKioueHsl B 06LLui akpa-
HUPYIOLWWNI OTCEK.

Byane Ad4-1, pasmepsi nnarbl 160x60 mm,
kBapLeBbie pe3oHatopbl ZQ1—ZQ3 Ha va-
cToTy, 6nuakyio k 8861,7 kl'u. Keapuesuie
pe3oHaTopel ans POC — niobule Manora-
6apuTHele Ha YacToTy 8862 kI, Hanpu-
Mep, OT TeNEeBU3NOHHBIX PAL-pekonepoB.
Meroavka pacueTa v u3roTosrieHus punib-
TPOB HEOOQHOKPATHO OnNucaHa B paguo-
niobutensckon nutepartype. Obasarens-
HO Ha nnaTte nof GUNETPOM OCTaBNAThL
MaKCuUMansHO BO3MOXHO 6onblUyto No-
BEPXHOCTb PONbrv, HECMOTPS Ha TO HTO
bunbTp B 2kpaHe. MakcvmansHO ykopasu-

BaTb BLIBOALI PUNBTPA U cOeaVHUTENb-
Hble nposoga. KeapLbl punsTpa pacnona-
raTte BNNOTHyio, B psag. CornacosbiBaTh
BXOAHOE€ W BEIXOAHOE CONPOTUBNEHUA
GbUNETPa NyyLLE C NOMOLLLIO PEaKTUBHBIX
ueneti (MN-koHTYpOB).

Buieog 2 Mukpocxembl DA1 (noanoxka)
o6a3arenbHO A0MHKeH GbiTb COeAVHEH C
obLwmm nposoaoM. Ha cxeme 31O He noka-
3aH0. OnMTUManbHOe HanpsXXeHne packayikv
retepoavHa ana KPS90KHBA — 5...6 B, Ho
oHa pa6oraeT yxe npu 2...3B.

TpaHcdopmaTop T3 NnpukieeH Ha Kop-
nyc mukpocxembl DA1 yepes usonupy-
I0LLYIO NPOKIIAAKY W pacnasiH CBOUMU Bbl-
BOAAMWN HENOCPEACTBEHHO K BbIBOAAM
MUKPOCXEMbI.

O6MOTKY TpaHcgopmaTopos T6 U T7,
vmelowme no gea eutka (cMm. Taén. 3),
3T0 06MOTKU, NOAKIIOYEHHBIE K BbIBO-
[aM aMUTTepOoB TpaH3aucTopos VT3, VT4
(cMm. cxemy y3na).

Ha BbIBOABI KONNEKTOPOB TPAH3UCTO-
poB VT6 v VT7 HaaeTsl KonbLeBtie peppu-
TOoBbIE MarHutonpoeoabl 1000HM Tuno-
pasmepa K7x4x2. Bce pexvmbl kackaaos
yana A4-1 npvBeneHsl Ha cxeme (puc. 6).
Npy Heo6XOZMMOCTU CKOPPEKTUPYHTE TOKU
€ NOMOLLLIO PE3VCTOPOB, NOMEYEHHBIX Ha
cxeme 3Be3404k0N. MNopassieHne curHana
N4 pexekTopHbIM PunsTPpoM L1 ZQ1—ZQ3
Ha BXoQle CMecuTens [OMKHO ObiTk HE Me-
Hee 60...70 gb. TpaH3ucTopbl VT3, VT4
MOXHO 3ameHuTs Ha MRF904, MRF965.

Y3en A4-2 cobpaH Ha nnate pa3mepa-
My 160x60 MM 1 kaknx-nubo ocobeHHoC-
Teil He ymeer. Pene K1 n K2 — POC55A
(PC4.569.606). KeapLieBblie pe3oHaTopb! B
dunsTpax ZQ1 n ZQ2 aHanornyHel peso-
Hatopam POC B y3ne Ad-1. [ina KOHTYpOB
N4 B 6nokax A4-1 n A4-2 ncnonb3oBaHbI
naryHHble nocepebpeHHbie 3kpaHbl, npona-
AIHHbIE NO nepumeTpy. MNocne HacTPOokK
KOHTYpPOB BEpPXHWE OTBEPCTUA B 3KpaHax
Takxke 3anaveaiorcs. lNocne c60pku yana
cnenyeT NPOBEepPUTL PEXUMBI KaCKa0B o
NOCTOSHHOMY TOKY. Hanpsxenue APY —
1...6 B, MOXHO MUTUPOBATL C NOMOLLLIO
BHELLHEro penutens (NOTEHLUVUOMETpa).
YyBCTBUTENBLHOCTL C BXOAA y3na AONKHa
6biTb He xyxe 0,3...0,4 MkB. Okonvarenb-
HYIO HAacTpOIiiKy 1 koppekuuio APY caenatb
Y€ NpU OKOHYaTENLHOWM CTHIKOBKE BCEX
y3/10B TpaHcveepa.

Y3en A5 BbINONHEH HB Nate pa3mepa-
My 160x60 mm. Pene K1 — P3C60
(PC4.569.437). UHQyKTUBHOCTU KaTyLlek
L1—L5 n emxocTy koHaencatopos C11—
C15 nopbupaioTca € TOHHOCTLIO HE XyXe
5 %. Yncno BUTKOB 4aHO OPUEHTUPOBOYHO,
TaK Kak NpoOHULAEMOCTb MarHUTONPOBO-
[LOB UMEET 3HauVTensHbIi pasbpoc.

BHymarensHO NpoBepLTe BECE MOHTaX
yana, nocne aTore NPOBEPLTE BCE PEXVUMBI
NO NOCTOAHHOMY TOKY. lNpaBunbHO HacT-
poeHHbI YHY ponmxen nmets vyscTBuTe b-
HocTb Ha Bxope DA1 0,2...0,5 mB.

CoeavHue NpeasapuTesibHO HaCTPOeH-
Hble yanel A3, Ad-1, A4-2 nysen A5, MOXHO
OKOHYaTesibHO OTPEerynvpoBaTe CUCTEMY
APY. YpoBeHb cpabaTtsiBanusa APY ycraHas-
NMBaeTcs NOACTPOEYHBIM pe3ncTopom R7
{HauvHas ¢ 1...2 MkB BxoagHoro curHana).
HaknoH perynupoBOUHOI1 XxapakTepucTukm
BbICTaBNAETCH NOACTPOEYHLIM PE3NCTO-
pom R22. Bpems cpabatbiBaHus APY yc-
TaHaBnvBaeTcs pasHeiM 10 Mc, a Bpems
BOCCTaHoBJIeHus — 4,5 ¢, 4TO AO0CTaTO4HO
kak anea pabotel SSB, Tak v pns CW.

Takxe cnenyet nposepuTb AHX HU3KO-
4acTOTHOro GpUNLTPA U €ro cornacosaHve,
aHanorMyHO — y3KONonocHoro gunstpa
Ha Mykpocxemax DA2, DAS.

Npwu otcyTcTBUM onTpona O3MN-2 (U1)
MOXHO NPUMEHUTb TPAAWLIMOHHBIN peryns-
TOp MPOMKOCTU Ha NEPEMEHHOM PE3UCTOPE.

Y35kl A6 BbINO/IHEHE! HA NnaTax paame-
pamu 160x50 mm. B yane A6-1 pene K1 —
P3C49 (PC4.569.423), K2 n K3 — P2C60
(PC4.569.437). DnekTpomexaHuieckue
¢unsTpel ZB1 1 ZB2 — OMPAN-500B-2,75
wnn AMPAN-500H-2,75. MNpoeepsre w1 Bbl-
CTaBbTe PEKOMEHIYEeMbIE YDOBHU curHana
¢ 06paboTkoii npoLeccopom v 6es.

B yane A6-2 ksapLieBbili pesoHatop ZQ1 —
Ha vacToTy 8862,7 kl'u, ZQ2— Ha vacToTy
8865,8 kI'u, ZQ3 — Ha yacToTy 8863,5 KkI'L.
Pene K1 — P3C49 (PC4.569.423). Bapuka-
Nl KB1096 MOXHO 3amenuTs Ha KB121A.

Mocne npoBepkyn NPaBuUNEHOCTU MOH-
Taxa Hao0 HaCTPOUTk HACTOThl ONOPHLIX
reHepartopos. K BuiBoay 2 y3na A6-2 noa-
KIHOHMTE HaCTOTOMED W, BPALLAsa CepAeHHIK
KaTywku L1, BeiCTaBbTE 4HacToTy reHepa-
TOpa Ha pe3oHatope ZQ1 Ha HUXHWIA ckaT
®OC no ypoeHic —20 AB € TOHHOCTLIO HE Xy~
xe 100 Ny, AHanor1yHyio onepawmio nNpoee-
[VWTE C reHepaTopoM Ha pesoHaTope ZQ2.
Ero 4acToTy cnesyer BuiCTaBuUTh Ha BEpX-
HwWiA ckaT puniTpa no yposHio —20 ob noa-
CTpOeyHbIM KoHaeHcaTopom C45. [ina pa-
60Tl CW aHanormyHo nNnpoBepkTe HacToTy
rexeparopa ta ZQ3, oHa fonkHa 6biTe pas-
Ha yacToTe ZQ1+800 IN'u.

BanaHcHbI MOQYNATOP HacTpavBaeT-
ca no o6biuHOI MeToauke. MNonasneHve
Hecyuiein [oNkHO GbiTe He MeHee 46 pb.
Ecnu yyecTb AONONHUTENEHOE NOAABNe-
Hue dunsTpom (20 ob), To obLiee nonas-
neHve cocrtasut >66 pb. MNopaiite cur-
Han 34 yacrtoToit 1 kI'y, Ha 6a3y TpaH3uc-
TOpa VT8 ¢ yposHeM He 6onee 1 B v no-
CMOTpUTE, HACKONBKO NUHENHO paboTaeT
moaynaTop. He npesbiwaiiTe ykasaHHbIX
ypOBHeii, 0c06eHHO Ha Bxope 6anaHcHO-
ro mogynsaropa.

Y3anu A8-1, AB-2 1 A10 cobpaHbl Ha
nnatax pasmepamu 130x70 mm. Bee pene
B aTUX y3nax — PAC49 (PC4.569.428).

Y3en A9 cobpan Ha nnarte 80x70 MM 1
NpyY NPaBUNBEHOM MOHTaXe B Halaake He
Hyxaaetcsa. BoamoxeH non6op RC-ane-
MEHTOB reHeparopa Ha DD1.1—DD1.3 ans
KOPPEKLMM CKOPOCTU KOMMyTaumn. Mak-
CUManbHbI TOK Harpysku Kiiouei Ha
VT10—VT18 coctaenser 80...100 MA, n
npu 6oneLLel Harpy3ke TPaH3nCTopkb cne-
LyeT 3aMmeHUTb 6osiee MOLLHbIMU.

Fetepoaun ot P-107M, ysen A12,
yCTaHOBNEH B KOpnyce pasmepamu
140x95x80 MM 13 AlopanioMUHUA TONLWK-
HOi1 2 MM. Ha reTeponviH opeTa "wyba” ns
¢eTpa. Bce cBo6OLHOE NPOCTPAHCTBO
BHYTPU KOpPMyca 3anonHeHo NoposIoHOM
(naccuBHOE TEPMOCTATUPOBAHUE).

PepnakTop — C. Hexpacos, rpagmxa — 10. AHapees
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Harpy3ka
#. Hevaes (UA3WIA), r. Kypcx

72] LLINPOKONONOCHas COTNacoBaHHas

B nybnmuKkyeMost CraThe OnuCaHa KOHCTPYKUNS cornacoBanHoMi Ha-
rpy3aky, ofecrnevnaalowas Xopowmne napamMmeTPs! B wHpPoKoH nonoce
YacToT (RO HECKONLKMX rurarepy). OHa NpocTa B NOBTOPEHNN 1 CO-
GpaHa M3 WHPOKO PACAPOCTPAHEHHLIX ReTane.

Mpy HaCTpOiKe W pemonTe annapa-
Typu YKB ananasona wepeako Tpedyer-
CA COrNAacoOBARKAA HANPY3Ka, NoAKMoNa-
emast K Buixoay Nepeaarymka (Tpascuee-
pa) U UCNOJIb3yemMas NPU N3MEPEeHUAxX
KCB. CornacoBaHHbie Harpy3ky NpoMet-
WAEHHOro U3rOTOBNEHUA, B TOM YHCIe W
VapliedeHHHEe U3 CTApLIX U3MEPUTEeNb-
HbiX NPUBOPOoE, B GONBWKHCTBE CNy4aes
pPaCCYUTaHbl Ha HeEOONbLIYID MOWHOCTE
PaccemMBaHus, HTO ONPaHNYUBaET 0BNACTL
VX TPUMEHEHUS.

Moavomy AnA paguoniobutenei npea-
CTasnfeT HHTEPEC KOHCTPYKUUA CamMOo-
LEALHOM COMMacoBaHHON Harpysky, pato-
Talowei B WUPoKo Nonoce YacToT. AAns
M3rOTOBNEHUS TAKOW HArPysku HeoGxoau-
MO NPUMERATL TONBKO NOAXOAAWNE pe~
SUCTOPLI € MaNoil COBCTBEHHON UBAYK-~

YeHUU TaKoro KONU4ecTsa pesucTopoe
NPAKTU4YECKN HEBOSMOXHO MONYYUTL Ma-
noe snayeHne KCB 8 wnpokom auana-
30He 4acToT.

BuixOAOM U3 3TON CUTYauUn MOXeT
ObiTe KOMOWHALWS NapannNenLHoro v No-
CNENOBATENBLHOMO BKNIOYEHUS PE3UCTO-
POB. Y100 NOMy4uTE Manoe 3Havexne
KCB, uenecootpasHo NpUMernTe Cxe-
MOTEXHUKY PE3UCTUBHBIX aTTEHIOATOPOB.
Ans HWX UMEeeTCH ¥ NPOCTAR MEeTOANKA
pacyeTos CoNpoTUBNEHKil peanCTopoB.
CTpyKTypHas cxema NogobHON Harpyaku
nokasana Ha puc. 1. YcTpoiicTeo npea-
craenseT COO0M HECKONBbKO BKMNOHERRBIX
nocNenoBaTe/bHO Pe3UCTUBHLIX aTTe-
HioaTopos, cobpakkblx no MN-o06pa3roi
cxeme. Ecnu UCNoNb30BaTL PESUCTOPLE
PH1-12 mowrocTbio no 0,25 B, TO B Ka-

A AT ] 1
R2T | n RZ¥ | ?
f 1 {1 i
gxof | | | | Re R11 TR3I1 TRS! TR LRI
| I : | 50 A1 mut W REI ¢ RBZ x RA7
( | | oA R v e
Lf’;’.__.@_”_l LRIN__RIN | ?i-m Ry == g
. R22 (] K42 [) R6Z [] R6Z [) |R9J
. /12 YRriz YRz QA2
3 A4
XP1 -
wEX00 R2 R4 R6 R8
o Puc. 3

TUBHOCTBIO U EMKOCTbIO, B NPOTUBHOM
cAyYae orpaHU4MBAETCA YaCTOTHLIN aAua-
NAa30H YCTpoicTea. OYerb XOPOoilvmMm 4a-
CTOTHB!MM CBOWCTBAMU 00NAAAIOT TON-
CTONNEHO4YHBIE “yun™ PE3NCTOPB ANA NO-
BEPXHOCTRONO MowTaxa PH1-12 u aHa-
norvdHee. OHU IUMPOKO NPUMEHSIOTCA B
CamMbiX PAsHBIX PAgNO3NEeKTPOHBLIX YOT-
policTBax. 3TV pesncTopH N3roTaBauBa-
{OTCA G MOLHOCTLIC paccensaHus 0,125,
0,25 1 0,5 Br, NO3TOMY 0151 NAroTOBAEHUS
COrnacoBaHHON HArpPyaku ¢ MOWHOCTLIO
pacceusaHua 5 BT (paspeluesHas mow-
HOCTL Ha YKB) HeoGxoanMo NnpyMeHuTsL
ot 10 ao 40 peawcrtopos. MNpu napan-
NeNbLHOM WK NOCNeA0BATENLHOM BKNIO=-

yeTbipex peancTopoR., a obee Konnye-
CTBO cocTasut 20 peanucTopos.

Echuv npasunero PAcCYUTaTh 3aTyxa-
HUe aTTerinaropoB, TO pacCenBaeman
MOLUHOCTL ByOeT pacnpeaenaTecs Mexay
PEeSVCTOPAMM NPUMEPHO NOPOBHY. JTOr0
MOXHO BOBUTECH, ECNKN 3aTyxaHue arte-
HioaTopoe GyneT pacnpeaeneno Cneayo-
wmm ofpasom: 1; 1,5; 21 2,5 aB. MNpyHUK-
NWanbHas Cxema Harpysku nokasaHa Ha
pmc. 2. Peauctop RY COCTaBNEH W3 HeTbi-
pex BKAIOHEHHbBIX NAPaN/IeNsHo Peancro-
po8, a BCe OCTANbHBIE — U3 BYX, Pacyet-
Hbie CONPOTUBIERUs ¥ Barxailne ROMU-
Hamnbl Pe3suCcTopos (U3 CTAHKAPTHOMO PR-
) npueepentbl B8 Tabnme.

KOKCTPYKTWBHO HArpyaka eninofiHeHa
cneaylowmm obpasom (puc. 3). Ha metan-
IMHECKOI 3ampKeHHoN nnactvHe 1 Tonum-
HOW 1,5...2 MM U3 MaTepuana ¢ XOpowen
TENNONPOBOJHOCTHIC NPUNasHa Wn Npu-
Kneexa ReGoNBILUM KONUYECTBOM KNes Nno-
nocka 2 u3 GORLIMPOBAHHOO CTEKNOTEKC-
TonuTa. Ha wen BNEHD PE3UCTOPb
R2, R4, R6 1 R8, ocranstHble pesncTop.l
YCTaHOBNEHH MEXAY NOMOCKON U NNacTH-
HOW. Kak MOXHO GAvxe K NONOCKe, va nna-
CTUHY BHEILLHER ONIETKON NPUNanBaIoT K&-
6enb 3, Ha ANYTOM KOHLIE KOTOROTO MOHTU-
PYIOT KOAKCHaIBHBIN pasbem (BUNKY WK
rHesno) weobxoaumoro TWna. Katens xe-
NATENBRO NPUMEHWTD ¢ HTOPONNACTOBON

Puc. 4

yecTBe peancTopa R4 C NONKON pacceun-
saemMoi MowHOCTHIO 1 BT Haao npume-
HUT6 HETLIPE BKMOYERBLIX NApaNNesibHO
peauctopa. B aTom cnysae MOXHO Or-
PAHUHUTLCS YETHIPBMA aTTEHIDATOPaMU,
HA KaXA0M U3 KOTOPLIX pacCenBaeTCs
TaKxke no 1 BT. M03TOMY KaXAbIA aTTeHIO-
ATopP MOXHO cOGpaTh C NPUMEHEHVEM

naonsumeit. ABTOpP MCNDNBIOBAN MONYXeCT-
Kuilt kabene PK50-2-25 1 paszbem (BUNKY)
Tuna SMA. NNacTHy CO CTOPOHLI YCTAHOB-
KU pESMCTOPOB HA0 3aKPbITh METANYE-
CKOM KPBILUKOM, & C APYroi CTOPOHL! Xe-
NATEeNnbHO YCTAHOBWTL pagraTop (puc. 4).

B yCIpoicTBe NprMeHeHbl PEancTopbt
PH1-12 TMNOpasmepa 1206, OHu ponycka-
10T pa6oTy Npw Temneparype a0 125 °C,
NOBTOMY HArPY3KA AMTENBHOE BPeMS MO-
XET PACCEMBATL MOLKOCTE A0 5 BT, a Kpar-
KOBPEMEHHO — B HECKONBKO pa3 Gonlle.
ECnU NpUMeHnTL Pe3UCTOPbI MOLWHOCTLIO
no 0,5 BT, TO 06LUas MOLLKOCTb pacCenBa-
Hus Harpyaku coctaeut 10 B, Homurane
PEBVCTOPOB ATTEROATORA ANIS BXOQHOMO U
BLIXOQHOrO ConpoTHBneHns 50 OM MOXHO
onpeaenuTe No popmynam: R1 = R3 =
= 50(K>-1)/(K*~2K+1); R2 = BO(KA-1)/2K,
rae K2 = Pay/Powy. SKCNEPMMEHTANBHBIE XA~
PaKTepUCTUKK MakeTa MCCNeaoBanuce &
nmanasote ot 1 a0 5000 My 8 50-omMHOM
TpakTe. B ananasone yactoT 1...200 My
KCB 6utn He 6onee 1,05; 200...1000 My —
1,05...1,11; 1000...1500 MMy — 1,11...1,15;

Tabmmua 1506 ' 2500 My — 1,15...1,19:

PeancTop R1 [ RZ | R3 | R4 | R5 | R6 | R7 | R8 | R9 2500...4000 My — 1,15..1,37;
Pac4eTHOR 3HaveHue, Om 869 | 577 | 347 | 867 | 248 | 11,6 | 193 | 1459 50 4000...5500 My, — ne Gonee 1,5.

10 16 470 22 360 Pepaxrop — B. fTonaxos,

Honwurant peamcTopos, Om | 1800 | 43 | 880 | 45 | 510 | 24 [ 300 | 30 | 200 $oro—asTopa, rpaduka — IO, Anapeos
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FrEHEPATOP CUTHANOB
BbICOKO4YACTOTHbIN r4-218

eHepartopu BY curnanos yxe

JEBHO CTA/IM HEOTHEMNEMLIM

cpencTteoM npu paspabortke,
TECTUPOBEHUW Pa3NUYHOro pofa
BHICOKOYaCTOTHBIX paguoycT-
POVCTE — NEPEHOCHBIX U CTauMo-
HapHLIX PAAVIOCTaHLMN, paauoTene-
¢oHOB, paauopeneiHuix CTaHLWA,
annapatyps COTOBOW TenedhoHuu
v 6ecnposoAHOR Nepenayin AaHHbLIX,
NPOBOAHOIO PaAMOBELLIAHNA W T.A.
BY reneparops Hawnu Wwupokoe
npUMeHeHWe B CTauvo- ~
HAPHbLIX U NEPEABKHBIX
MACTEPCKUX CEPBUCHDBIX
cnyx6, B natoparopusx
M uexax Npu npoussogn-
CTBE PA3NUNHON PaavIo-
3NEKTPOHHOW NPOAYK- |
LMy, & TaKKe B METPONO-
ruyeckux cnyxGax npu
noBepKe Apyrux CPeacTe
U3MEpPEeHUR.

B 2003 r. 8 Poccuu

6buna 3apepLieHa npoue-
Aypa cepTudKaLMm Bhi-
COKOYACTOTHBIX TeHepa-
TopoB curtanos M4-218
v N4-218/1. Auanason
BbLIXOAHLIX YaCTOT reHe-
patopa lN4-218 cocras-
nser or 200 kfu go .
1000 MMy ¢ AUCKPeTHO-
CTbio NepecTpoiikv 1 MU BO BCEM WH-
TepBane HacToT (BO3MOXHO dopmu-
posaHue yactoT oT 100 k', HO € He-
HOPMUPOBAHHBIMU  XapPaKTEPUCTUKA-
mu). Juanas’oH BBIXOAHLIX YPOB-
Hel — oT —27 go +13 gbM € auckpeT-
HocTLio YeTaHoekv 0,1 ab.

CxeMoTexH14eCkV reHeparop no-
CTPOEH C UCNONL30BAHVEM NPUHLIV-
na NPAMOro CUHTE3a YacToTH U 00-
nagaet HU3KUMU Pa3oBBIMU LWYMa-
MU, MaJTBIMU FTAPMOHUHECKUMU U He-
rapMoOHUYECKUMU COCTaBAIOLINMU
B CNEKTPe BLIXOAHOMO CUrHana (mMuv-
HUMW3UPOBAHO 4YUCNO CMecuTenen
ANA NOSYYEHUS NONHON CeTKU Yac-
ToT}. leHepatop nossonset hopMu-
poBaTe aMNAUTYAHO-MOAYAVPOBAH=-
Hulh (AM) v 4acToTHO-MOoAYNUPO-
BaHHb {(YM) curHanul kak oT BHYT-
PEeHHero WCTOYHVKE CUHYCounanb-
HOrO CUrHana B AManasoHe HacToT
0,01 — 20 Iy {c warom 10 Mu}, Tak
¥ OT BHELLHEr0 UCTOYHUKE MOAYNA-

LK. Npy 3TOM BHYTPEHHUA MOAYNSA-
LUOHHBIV MeHepaTop 3BYKOBBLIX Yac-
TOT MOXHO MWCNOMb30BaThL HE3aBU-
cumo oT BM renepaTopa € BbIXOO0OM
CUrHana Ha OTAENbHLIA PasbeM
M NOAKMONATL HArpy3Ky € CONPOTHB-
neHvem 600 Owm.

Bnu3kvMK OTEYECTBEHHLIMU 8HA-
noramu reneparopa N4-218 mMoxHo
nassatbs IN'4-164, r4-176, Pr4-17-01
n PY6-05, HO reHepatopw [4-164
v P4-17-01 umeloT guanasoH 4ac-

TOT TONEKO A0 640 Ml v BO BCEX
aHanorax — ANCKPETHOCTL YCTaHOB-
k¥ 4acToTel 100 My unu 1 klN'y B 3a8K-
CUMOCTH OT UCNONL3YeMOoro avana-
30Ha pabounx yacTor. CuHTesaTop
PY6-05 06nagaet HECKONLKO 66NL-
WUM OUENE30HOM BLIXOAHbIX 4aC-
TOT — A0 1200 M@, HO AVCKpeT-
HOCTe ycTanoeku 1 My obecneueHa
TONbKO B WHTepeane Ao 600 MIu,
npy 6onee BHICOKWX HacToTax Avc-
KpeTHOCTL cocTasnaeT 2 Iy, Kpome
TOro, cunTesarop P46-05 ycrynaer
reHepaTopy M4-218 no ONOTHOCTU
$a30BbIX WYMOB.

Cregywwas 0COBEHHOCTL réHe-
paropa M4-218 -— BHYTPEHHASA Na-
MATE 1A OLICTPO 3aNUCH W BLIBOBA
300 npeaycTaHoBOK OPraHoB YyNpas-
NEHVA ANA NOAYYEHUS 380aHHEIX Na-
paMeTpoB BbXOAHOro curHana. MNpe-
AYCTAHOBKY MOXHO COCPefOoTOYUTD
No AECATW rpynnam, 9To NaeT BO3-
MOXHOCTb UCNOMNb30BATL MeHEPaTOP

B PA3NUYHBIX TEXHONOMMYECKUX LMK-
nax (TecTMpoBaHue Ha KOHEBElepe
pasSHOTUNHOM annapartypsl} Win
B CXOXWX LMKNax NPoOBEpPKY, AS1A KO-
TOPbIX 334aHB MHAVBUAYA/IbHLIE Na-
pAMETPH BEIXOAHOTO CUrHaNa, a Tak-
%€ UCMNoNb30BaTk FreHepaTop Nepco-
HaJIOM, NPeANCUUTAIOLLMM CBOW N4~
Hble (NEPCOHANBHLIE} HACTPONKU.

OThryna MoavduKaLmii reHepa-
Topoe M4-218 n4-218/1 (cm. poTo)
COCTOUT B CTaBbUNBHOCTV ONOPHOTO
reHeparopa, 4TO,
B CBOIO ovepeak, onpe-
AenfeT NOrpelWwHOCcTL
YCTAHOBKM W HECTa-
6UNMBHOCTL HYACTOTH Bhi-
XOAHOro CUrHana.

feHepatop [4-218
NpeaHasHa4eH ana vc-
none3oeaHna B cdepe
LEATENbHOCTU, HE Tpe-
Gyloweil OTHOCUTENbHO
BHICOKOW CTabUALHOCTH
BbIXOAHOM 4aCTOTH (A0
+2.10°) vnu npeanona-
raiouwen MCnonb3oea-
HVe BHEWHEND BHICOKO-
cTabUNbHOrO ONOPHONo
reHepartopa (Hanpu-
Mmep, pybuavesoro),
KOTOPBIN no3sonuT
BHAYUTENMBHO YAYHLLUTH
8TOT napamertp. leHepaTtop
r4-218/1 vumeeT TEPMOCTATUPOBAH-
HbLIi ONOPHBIA FeHepaTop W COOT-
BETCTBEHHO OTHOCUTENBHYIC NO-
rpewHoCTb YCTEHOBKWU HacToTul
£2.107, HO BOSMOXHOCTE NOAKIO-
YEHUS BHELIHEro ONOPHOro reHepa-
Topa COXpaHeHa.

Ans ©BA3W € KOMNbLIOTEPOM
B LUTATHON KOMNAEKTaLUUW reHepa-
Top M4-218 ucnonbayer VHTepdeii-
cbi RS-232 1 GPIB, 4TO no3sonaeT
NOMHOUEHHO NMPUMEHATE €ro B CO-
CTaB6 aBTOMATU3UPOBAHHOrO pabo-
yero mecra. Ana yaobcTea texHuye-
ckoro o6CAYXVBaHUA reHepaTop
wMeeT (YHKUWIO 3aKphITol Kanub-
POBKU.

b .

i MoapobHue TEXHUYECKWE XapakTe-
pHCTHKM NPMGoPa MOXHO HAlTH HA Cal-
T8 www. prist.ru. KoHcynsrauwm no Ba-
FIPOCAM WEMEPHUTESIbHON TEXHWUKN 1O
renedpony {095} 777-55-91 u no E-mail:
info@prist.com.
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