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YUTANTE B HOMEPE 12/2003:

B I'VIAJKOB RW4HDK VM 300 M1 JIEFCKHH U MOLHBIH

KB-YCUITUTEJTb
Oueguono, HMo KAACCUNECKUY MPAHCHOPMAMOPHBIU YCUUMETD
MOWHOCHIU HE MOXCEm BbIMb NeZKUM U MATO2A0APUMHBIM, HOIMOMY 6
ORUCHIEALMOU KOHCMPYKYUYL UCROTbIYENCA RUMaNniie aHOOHBIX yeneil
JAMN OM LINPAMUMENR-YMPOUMENR nepemennozo nanpacenus 220 B.
Yeunumens cobpan na mpex namnax I'Y-50 Ezo svixodnan mownocms —
300 Bm, xorppuyuenm ycunenun no mownocmu — 10. lHpumenenue
NnOCAE006aMENbHOU CXEMBL RUMAHUA NO36O 1U10 ROAYHUIND PABHOMEPHYIO
omoauy mownocmu na 6cex KB-ouanazonax.

YAESU F1-897 — BCEPEXXUMHBIH TPAHCHUBEP JI/I] PASOTBI B

JMAITA30HAX OT 160 M JJO 70 CM
B nocneouee epemn pupma Yaesu npeonazaem wupovaiiuuii MooensHoli
PAO mpaHCcugepos — NpaKmMuUMecKu Ha 6ce 6KYCol u 3anpocst
paduonobumeneu. Hanpumep, yoaunotli, Ho HecKobKo Ma10MOUHbLIT
5-eammuoiu mpancueep FT-817 z00uica ne dns ecex niobumeneu
IKcneduyuonnoi pabomol. Bexope Yaesu npeonoscuna FT-897, Komopuiii
umeem evixo0nyo mownocms 100 Bm na KB-ouanazonax (160...6 m),
50 Bm na 2-mempoeom u 20 Bm na 70-canmumemposom ouana3onax.
Cneyuanucme nabopamopuu ARRL nposenu ucnotmanus 106020
mpancueepa, pe3yaibmamsl KOMopsixX npueedensl 6 cmamse.

YUTAUTE B HOMEPE 11/2003:
QUA
FYnnAaHY UYSXE Pagwodunarenus
JINY3AHKOB UU2JA HeobbikHoBEHHBIM “TTonesoi AeHb 2003"
Hatbl dakTb cobbiTus
OduumansHoe coobweHne CPP
N KASAHCKUA UA3FT yTe uepes Beka
KTO ECTb KTO UT2FA
DX-INFO
QSL via

COPEBHOBAHUA
KaneHaapb copesHOBaHK it
Opyx6a-2003

ARRL 160-Meter Contest
Ky6ok Mprasosbs

ARRL 10 Meter Contest
OK DX RTTY Contest
Croatian CW Contest
Canada Winter Contest

Kpatkue utoru copesHosaHun ARRL 10-Meter Contest 2002
(no ctpanam exUSSR)

Kpatkue utorn CROATIAN CW Contest 2002 (no ctpaHam exUSSR)
Kpartkue utoru MexayHapoaHBIX MOMOAEKHBIX COPEBHOBaHUM NO PAAMOCEA3M
Ha KB “WW UT Contest - 2003"

AUNNOMbl

fletponones-300

RUSSIAN INTERNAL ISLANDS AWARD (RIIA)

TPAHCUBEPDbI

B CAXKWH fpocToit pagmoTpakT Ans MUHUTpaHcuBepa

A TAPACOB UT2FW CuHtesatop 4acToThl COBpEMEHHOIO
nobuTtenseckoro TpaHecmeepa

@ WAPAMOB, RA4PC Xopowui caMOoKoHTporne Npu CW
U TPUTOPOB RK3ZK BxoaHbie uneTpel

YKB

' TAMNYEB RA3XB Paguoniobutensckue UC3
YCUNUTENN

MoulHetit KB-ycunurens Ha  TeNeBn3nOHHbIX namnax
AHTEHHbI

O JIOBAYEB RV3TH “Bonmosble kaHanet" 2-87 3-62 n 4-12 kak cuMeon
HauuoHanLHOU naen poccuirckoro paguoniburenosctea
Kakue paguane Tpebylotes gns GP

OAADKECT

[IOCKA OBBABAEHWUIA
CQ de

[lafguomup
Baw kComnbiomep

YUTANUTE B HOMEPE 12/2003:

A I'OPAYKHH OBPATHAX CTOPOHA JIVHBI HJIH JUCKOBBIE

TIEPEBOPOTBI
Hasepuoe, y ka>c0020 nons306amenn 603HuKanNa Cumyayun, Koz0a npu
dopmamup uu Mmpexonumo QUCKenbl ONEPAYUOHKAR CUCEMA
sbldasana coobuenue muna “y Quckemeol noepedcOeHa Hy1€6an 00POICKa, U
ee HeBOIMOMNCHO ompopmamuposams”. Taxue ouckemsl npasuibHee 6ce2o
cpazy 6616pOCUNME 6 MYCOPHYIO KOPIUHY U HaBcez0a 3aduims o0 nux. Tax
nocmynun 6ol 110606 uKOCMPaney, Ho pocculicKuu Mexmanumem Ham
3amozo denams ne nossonnem. Hawu omevecmeennsie “otymensie pyuxu”
HE HCEAAIOm € IMUM MUDUMBCA U ROIMAIOMCA RPOOTUMD JHCUIHY OucKem,
npunem nebesycnewno. Tax wmo ne cnewume suibpacsiéams ouckemst ¢
noepexcoennoii Hyeeoli doposickou. Y sac ecms peanvuulii uianc
80ccmanosums ux.

B KvL AVIHOPEJJAKTOP COOL EDIT PRO BEPCHA 2 1
3eyxoeou pedaxmop Cool Edit Pro 2.1, 6e3 comuenun, agasemcn o0Holl uz
AYRUUX RPOZPAMM, RPEOHATHAUEHHBIX 01 peOaKmuposanusn ayouogpau.1oe
U cO30anUA Ha ux 6aze NOAHOUEHHBIX MYIBIKAIBHOIX KOMROZUY U,
Hcnonwsya monasko 3mom pedaxmop, MO}CHO npesp me ceoil 0 uu
KOMNRbIOmMep 8 NOTHOUCHHYIO, RPAKMULECKU RPOMECCUORATBRYIO 36YKOEYIO
cmyouro! Ceedenun, npusedennsie 8 cmameoe, H0360ARI0M 00CMAMOUHO
ROOPOGHO O3HaAKOMUMBCA C IMOU RPOZpaAM Mo,

E HIIACOB IS-DOS FREQUENTLY ASKED QUESTIONS
B cmamebe 0606wen onvim ucnonvzosanun 1S-DOS u oanst omeemot na
camule Hacmole, UHMEPECHbLIE U BANCHBIE BORPOCHL, 6CMPEHABIIUECA 8 X00€
KOHmMaxKmog ¢ opy2umu nos AmMu Mot
cucmemesl.

4

YUTAUTE B HOMEPE 11/2003:

BOKPYT MK

KOMIMbIOTEPHbIE TOPU30OHTbI
H JTYTKOBCKAST KsaHTOBbLIM KOMNLIOTEP OT WAeu K BONMOWEHWIO
HE TONbKO HOBUYKY

Serrgio /HI TECH C mupy no HUTKe unm rekapcTeo oT NapaHoum

[ HEKAHOB FRANCHY (3opuuD) C BACHMIIbEB A YIISIEB
Fnoccapuit cospemerHbix 3D-TepmuHos

A MOPSIYKMH O 3HaueHun paspelwarouiei cnocoGHoCTH
KOMMYHUKAUNAHN

Serrgio /HI TECH fpotokonbl YHTepHet

OAWODKECT

NMPOrPAMMbI U ANTOPUTMBbI

Y WKOMbHOA QOCKHU

A KAH DL vs DL pgse pasnuuHble KOHUENUMKU yaaneHHoro obyueHus
YPOKH TPOrPAMMMUPOBAHUS

M OO/MHCKUA Pewenne 3agad Ha rpacbax

A UBAHYUKOB U UBAHYNKOBA Tpaxtatst o Dynamic Link Libraries
M IIMPKO MaccmBbl copTMpOBKa 1 Monck
AWANOr IPOrPAMMUCTOB

O BAJIbIMA Pabota ¢ MbIlKOW

A HEBOPCKMI1 Web ctpaHuum Ha Delph
POJIKO&COOPER [pacuka n aHumauus B Nporp

PELENTbI

C PIOMUK CexpetHbie” nopthl B “Sega Mega Drive-1I”
A FOPSIYKUH MobunbHbin goMuk ans “BuHTa”

B WHNBHUKOB Cnocob narotoBneHun kabens

Ans NoAKNIoYeHns Mogema

MUP 8 BUT

M POUMH VicnonbzosaHue n3bbiTOUHOR MHdOpMaLum
Ans 3auiuTel hairios oT NOBpEXaEeHMH

A CH3EHKO Brictpas neuatb cnpanta

(He pait ceGe 3acoxHyTs!)

M ®AXPUEB Welcome to life

KOMNbIOTEPHBIE XPOHWUKAA

UIrPOTEKA

ELROND Conpar Yaauu Il [1BouHas Cnupans

K KITMUIEHKO Cara o noegaHuu Nyaa conu ¢ Henchman oM
NOCKA OB BLABNEHUNA

Kynnio npopam obmensio

poBaHUM



N.NYravEB,
r.MuHck.

TAUHBI “NLAMIMICES0IO 3BYKA”

3pu e kopetb!
Kosbma lNpymkoe

Hy>xHO Ny cTpouTb NaMMoBbI yeunu-
Tens? KoxweuHo, xoTta Bei [ins TOro, 4to-
6bl yanatb, uTo Npepcraenaer cobon
3TOT 3HAaMEHUTLIN “NamMnoBbin 3eyK . KTo
HEe MOXEeT NocTpouTb cam, TOT NoKyna-
€T B MarasuHe unu 3akasblBaeT uHOu-
BuayarnbHbilt npoekt. Ho Bce ycunure-
nu 3BydyaTt no-pasHoMy. YCUnvsiMu Tbi-
ca4 ayanodunoB HameTunucb NyTv no-
CTPOEHUs NAaMMNoBbLIX yeunutenen, obna-
Aarwux npekpacHolM 3BYkoM. OHu He
CKPBIBAKOT pe3ynsraToB CBOUX 3KCrepu-
MEHTOB, U3AAI0T XypHani (Hanpumep,
“BectHuk A.PA "), rge nybnukytoT ynau-
Hble (U He oueHbl) CxemMHbie pelLeHus,
ynupas Ha pefKOCTHbie, urM Becbma
[OPOrne KOMIMIEKTYIOLmue U Matepua-
nui Mopasfgo MeHblue B 3TUX U3RaHUSAX
yAenseTcs BHUMaHusa BOMNpoCaM Teo-
puu, Bonblie “nyckaercs neirib B rma-
3a". PekomeHpyetcs noabupars kaxabii
3NeMeHT ycunuTtens u cnywatb, cny-
wate! U BOT, ouymMeBLUMIA OT COBETOB U
npocnyiumMBaHui, YutTarens yxe bexur
Ha PbIHOK K NWET KoHaeHcaropbl no 100
[onnapoe 3a WTyKy unu tpaHcdopma-
Top 3a 500, paccuutbiBas ¢ UX NOMO-
Wb ycrbilaTbh 3HaMeHUTLIM “ramno-
BbilA 3BYK".

MNpegnpymMMumBbie MogW HaYanu Npo-
u3BoouTb Ha NoTpeby xaxayumx pas-
HoObpazHbie NamMnoBbie yCunuTenu u
KN Tei (Habopel geraneit). 3asoabs, npo-
U3BOASLYME 3MEKTPOBAKYYyMHbie npubo-
pbi, CHOBa BbiNyCKalOT NpsiMOHaKanb-
Hbie Tpuoabi (2C4C, 6C4C, 300Bwu t.4.).
MevaTarTcs nobonbiTHble coobLiexns:
urieHbl “obuiecTra rocnoguia Cakymbl”
(AnoHckue ayanodunel) UrHOPUPYIOT
ycurnurenu, ecrm ux CTOuMocTb MeHee
10000$. Kopoue roBopsi, MPOYHO yTBEP-
OUNOCcb MHEHWE, YTO “NamnoBbIin 3BYK”
— 3710 Xopowo! A 3a bonvwne geHern
— ewe nyywe!

Kak cpaBxuBaloT ycunutenu no 3ey-
yaHuw? Pasymeercs, npocnywusas
My3bikarnbHble 3anucu: TpaMniacTUHKK,
CD, marHutodoHHbie nenThl. Mpu 3Tom
MpUXOAUTCH NOCTOAHHO NEPEKIoNaTh He-
ckonbko Kaberien, uto Tpebyet onpeae-
TEHHOrO BpeMeHU. YuuTbIBas KpaTkocpou-
HOCTb My3bIKanbHOIK NaMATH, CPaBHEHNE
nony4yaeTcsl yXXe He TaknM HaOeXHbIM.
lopasgo nydile NOAKNOYUTL UCTOUHUK

WUCcmoyHUK
cuzHana

Z.0M

fpes fpnad fo

curHaroe kK Bxogam oboux ycunutenei, a
nX BbiXoabli KOMMYTUpoBaTb Ha AC ¢ no-
MOLLBIO MOLUHOIO NnepekntovaTers.

briok-cxema Takoro TpakTta npocnyiuu-
BaHWA npyeeseHa Ha puc.1 (gns npocro-
Thi NOKa3aH oauH KaHan). 3gecbk UCTOM-
HUK vHGOpMaUWM 1 rPOMKOFOBOPUTEN N —
oaHu u Te xe ana oboux ycunutenen. C
nomouybto perynstopoe RP1 u RP2 yc-
TaHaenueaeTcs OAUHaKoBas F(POMKOCTb
3ByyaHus akycTuueckux cuctem (AC)
NPU Pa3HbIX NOMNOXKEHUSIX NepeKnyaTe-
ns SA1. Mngukatop ypoeHs PV1 Moxert
OTCYTCTBOBATb, HO Nnyulle, eCrv OH uc-
nonbayerca. Cxema — npocrtas u no-
HATHas.

OpHako ecrn Mbl Bynem cpaBHUBaTb
YCUINUTENKU C PasHbiMu BbIXOOHbIMU CO-
npoTuBnexruamn, Heusbexxol ownbku B
oueHke ycurmTene# B uem TyT geno?
A peno B Tom, uto AC, Kak npasuro,
VMEIOT YaCTOTHO3AaBUCUMOE BHYTPEHHEE
conpotusnenue Z. Ha pwuc.2 nokasaHa
npuMepHasi 3aBUCUMOCTb Z OT 4acToThbi
ons asyxnonocHo AC ®aszouHBepTop Ha
HU3KMX YacToTax UMEET [Ba Nuka BMECTO
0OHOTO, HO 3TO cyTU fiena He MeHseT. Ecnu
AC — TpexnoriocHas, 1o “ropboB” Ha xa-
paktepucreke Z(f) moxer bbb Bonblie
Rg — conporuBneHue rpoMKoroBopute-
ISt Ha NOCTOSIHHOM TOKe, OHO Npubnuau-
TENbHO PaBHO “HOMUHaNbLHOMY” COMpPOo-
TusneHuo AC, T.e. Z,on~(1,2...1,3)Re
Yawe Bcero mncnoneayiorcs AC C HOMK-
HaneHeiM conporusneHvem 4 unu 8 Om.
Ayaviodunst NbAT rpoMkoroeoputenn

OIS KUHO C HOMUHAIbHBIM CONPOTUBINE-
Huem 12 n 16 Om 3a ux BeICOKYHO OTAa-
yy lopbbi va xapaktepuctuke Z=Z(f)
MoryT B 2 u boriee pa3 npeBocxoguTb
Zyom-

CoBeplLLEHHO OYEBUOHO, UTO NpU pas-
HbIX BBIXOIHbIX CONPOTUBINEHUSAX YCUITU-
Ternen Rgyy U oguxakosbix JAC Ha ux
BbiXoAax, Hanpskenne Ha AC byner
pasHbiM, Tak kak Rg,y n Z obpasyior
genurens wanpsxkeHus Ecnu Bbixog-
HbI€ COMPOTUBMEHUS YyCUNUTENEn He
OAVHAKOBLI, @ OHW Benb MOTYT BbiTb U
yacToTHo-3aBucuMbiMK, To AC ByayT
3ByyarTb no-pasznomy. OcobeHHO 31O
3aMETHO Mpu CPaBHEHUU ITAMIMOBbIX YCU-
nurenei be3 obpatHon cesiau [1] v TpaH-
3UCTOPHLIX, UMEIOLKUX, KaK Npasuro,
rmybokyilo oTpuuartenbHy obpaThyto
cBs3b. B nepsom cnyvyae Rgyy = 2...3
Owm, BO BTOPOM — Rgyx = 0,1...0,01 Om

Nlamnoseit yevnurene 6yner noauep-
KUBaTb TE YaCTOTbI, HA KOTOPbIX Z BO3pa-
craeT. W peitcreutensHo, HY n BH y Hero
apydar “nyqwe”. Ecrnn yactora pazpena
HY v BY (fpa34) 8 AC npuxoagurcs Ha 06-
nacte 3 kl'u, v Ha 3Toi yacToTe umeeTcs
“ropb”, To NydWwe 3BYYaT CTPYHHLIE UHCT-
pyMEHTHI U rorioca conuctoB. Hanpaiuu-
BaEeTCA BbIBOA, YTO YACTOTHasl xapakTe-
pucTUKa BHYTpeHHero conpoTusneHus AC
LOMKHA UMETL KaK MOXHO MEHDBLLYIO HE-
NUHENHOCTL, (B uaeane — ropusoHTarb-
Hasi npsimas), ytobbi MoxHO BLINO cpae-
HUBATL [Ba PazHbiX YCUrNuTens.

NckyceTBenHo yBenuuue Rgx AnA
youUnuTens ¢ ManbiM BHYTPEHHUM CO-
NpPOTUBINEHNWEM, BKINIOYUMB NOCreqoBa-
TerbHbi peanctop Ry (puc.3), nonyunm
oauvHakoeble ycnosus paborei AC

31U coobpaenus Bbinu NpoBepeHs! Ha
NpaKTuKe 1 NONHOCTBIO NoATBEPANITNCH
CpasHuBanuck gsa crepeodoHUYECKUX
yewrnutens Flepsbil — namnoBbit, ogHO-
TaKTHBIK, Ha namnax 6H23M u 2C4C, no
cxeme Loftin-White 6ea OC. Ero ocxos-
Hble napameTpbl’ Rgy =3 OM, Pg, =3 BT,
Af=12...40000 'y, BeixoaHbie TpaHcdop-
MaTopbi YCUIUTENS BLINONMHEHBI Ha cep-
[le4HmUKax ua ctanm Tuna 3409, S=15 cm2,
8=0,35 MM, ,=0,3 mM. BTopol — Tpan-
auctopHbil, ¢ O0C, Rg,x=0,01 Om,
Pgux=50 B, Af = 5...150000 I'u.

HyXHO ckazaTb, YTO 3TOT NamrnoBbil
oaHOTakTHUK Ha rnamne 2A3 (2C4C) cuu-
Taercs YyTb nn He “obpasyoBbim” YM3Y
B cpeae ayauodunos. Npaeaa, oHU oro-
BapUBAKOT €LLE U AOMNONHUTENBbHBIE YCNo-
Bus (creynpoeoga, cneynpunon u T.n.).
3ByK €ro AeNCTBUTENBHO XOPOLL: PE3KNit
&dpoHT (ataka), Gonbiuasi NPo3paYHoCTL.
“Uepes Hero” npekpacHo 3By4yaT CTPyH-
Hbi€ U yapHblE UHCTPYMEHTB.

TpaHancTopHbt yeuruTtenb Bbin no-
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CTPOEH B COOTBETCTBUU C COOBpaxeHu-
MU, U3NOXEHHBIMU aBTopoMm B [2] Bpe-
MS YCTaHOBNEHUA €ro nepexoaHon xa-
paktepuctukn no norpewHoct 0,01%
He npesbiwaer 10 MKC (Ha akTUBHOM
COMNPOTUBAEHUN HArpy3ku)

B akcnepuMeHTax vMcnonb3oBanuck
TpexnonocHele AC ¢ nacrnopTHON Mouw-
HocTeio 70 BT ®dasonHsepTOp HAcTpo-
€H Ha yactoTy 25 'y, yacToTHas xapak-
TepucTuka Z npuseneHa B Tabnuue

CpaBHEHNE ycunutenen npoeoaun-
nock NpU Pgux=3 BT AUX HanpsxeHus
Ha knemmax AC npu Ry, =2 3 Om
npuobperaeT nogbem (oo 3 ob) Ha HY
n BY, B cootBeTcTBUM € pocTom Z bes
R, TPaH3UCTOPHLBIA younutens 3syunTt
Gonee ‘cyxo”, HO kak TONMbLKO BKNIOYaET-
¢ Ry = 2,2 Om, ero 3syyaHue Huyem
(rmoduepkusaro — Huvem') He OTNUYa-
€eTca oT 3ByyaHus namnosoro Loftin-
White Tpepnaraio xenawwum ybe-
OWTbCA B 3TOM CaMuMm

[MoroBopue 0 BXOQHOM CONpPOTUBAE-
HUM AC, nepenaem K BLIXOQHOMY CONpo-
TUBNEeHuio yeurmtens Kak yxe oTmeva-
nock, OHO OkasbiBaeT 6onbuioe BAUA-
HWe Ha kauyecTBO 3ByyaHus [loaTomy
MOCMOTPUM, Kak ero nameputb Cyue-
CTBYET HECKONMBKO CrocoboB, HO Mbl OC-
TaHOBUMCS HA TOM, KOTOPbI onpenenex
B [OCTe 23849-87 {3] 3T0T MeTOO OC-
HOBAH Ha MPOMyCKaHuu CUHycoupanb-
HOro TOKa Yepe3 BbIXOAHbIE KNEeMMbl
YCUINUTENS N U3MEPEHUN NAAEHUA HaMNpPs-
XEHUA Ha €ro BLIXOAHOM COMPOTUBREHUN
Z, (puc.4) Hanpaenenue Toka | Ha pu-
CYHKe noKasaHO YCINoBHO (OT reHepartopa
B Harpy3ky) [laHHas cxema He npepgHas-
HayeHa Ana U3MEepPEHUs OTpULaTenbHOro
Z, 3pecb R1 — axtuBHOe conpoTtusse-
HWe, paBHOE HOMUHANbLHOMY COMPOTUB-
neHvio Harpyskv onsa gadHoro YM34 OHo
AOMKHO BbITb AOCTATO4HOM MOLYHOCTH,
TaK Kak 4epe3 Hero TedeT NPUTUMYHBIA TOK
(Bcero nuwb B 3 paza MEHBLLUKMIA MaKcu-
ManbHoro) flageHve HanpsxeHus Ha
HEM, U3MEpPAEMOe BONLTMETPOM PV2,
AormkHo 6eiTb Ha 10 gb (B 3,16 pasa)
MEHbLILIE HOMUHANBHOM BBIXOAHOrO Ha-
npsxeHns yeunutensa [exweparop 34
TOXE AOMKeH BbiTb AOCTAaTOYHO MOLL-
HblM (Hanpumep, 3-109)

B kauecTBe ycunutens aonsa co3naHvs
HEOBXOAUMOro TOKa MOXHO WUCMONb30-
BaTb BTOPON KaHamn cTepeoycunuTens
unu mobon pgpyroin YM3Y pgocTtaTtouHon
MowHOCT Ecnu ucnbiTeiBaeMbIR you-
nutens umeer, Hanpumep, Puou=50 BT,
Z,om=4 OmMm, TO noTpebyerca Tok 1=1,1 A
BbIxogHO€ conpoTuBnenne

Puc. 4
YM34
Iexepamo|
Bxod Z g‘i p
-
z = R1 U, ,
U

YTO MOMHOCTbIO OCHOBAHO Ha 3aKoOHEe
Owma

Bxon yeunutena mMOXHO 3aKopoTuThb,
HO nyulle BMECTO MepeMbIYkA nocTa-
BUTb PE3UCTOP, HOMUHAN KOTOPOrO pa-
BEH COMPOTUBMEHUI UCTOYHUKA CUrHa-
na Wamepenus Z, BegyTca Ha yacroTte
1 klMy

3T1a cxema, npu BCEN €€ npocToTe, no-
3BONAET MPUOTKPLITE €We OAHY TalHy
“namnoBoro 3syka” BoneTmerp PV1 Tor-
0@ HYXHO 3aMEHUTb YyBCTBUTENbHBIM
ocuyunnorpacom, a YacToTy reHeparo-
pa 34 meHate ot 20 'y go 100 klMy

[ins naMnoBoro ofHOTAKTHOro YCUnu-
Tensa 6e3 o6paTHoM cBs3un, paboTalowe-
ro B knacce A, Mbl yBUOUM HaNpsKeHme
U, B BUOE 4ncToin cuHycovabl BO Bcei
paboueit Monoce YacToT Ycunutenau,
pabotawme B knacce AB, Tem Bonee
— B B, n oxBayeHHble o6paTHON cB#A-
3bl0, MOFYT CUNBHO UCKaxaTb hopmy
CUHYCOUAAnNbLHOro TOKa, MPoTeKaLwero
yepes Z; ITO roBOPUT O TOM, YTO Z, HE-
NUHENHO

Onsa rpomanHoro 6onbwvHCTBa Tpan-
3UCTOPHBIX yeurmTenen ato Tak [Npuuem
Ha camblX HU3KUX YacToTax HanpsxKeHue
U1 MOXeT BbiTb CUHYcOMaanbHbIM, @ No
Mepe pocTa YacToTbl OHO UCKaXAaETCs,
n Ha yactotax 20 kl'y » Gonee uckaxe-
HUA MOryT 6blITb OYeHb Gonbwumy,
BrMOTb 10 YOBOEHWUS YacToThl A ecnu
N3MEPUTE KOIPMDUUNEHT rapMOHUK Ta-
KOro ycunuTensa no o6blYHON MeToauke,
OH MOXET OblTb AOCTAaTOYHO ManbiMm,
Hanpumep, Bcero 0,01%

NntepaTtypa

1 U Nyraqe Jlamnosbie MOHCTPLI UNU
6er BO ByepawHuii fAeHb — Paguomup,
2002,N4,C 3

2 W flyraueB YKpagner N ycunurens Bup-
TyanbHyto rmy6uHy? — Paguoniobutens,
2000,N9,C 3

3 MOCT 23849-87 Annapatypa paguo-
3anekTpoHHaA 6biToBas MeTogbl usmeperun
ANEKTPUHECKUX NapameTpoB younutenen
3BYKOBOWM 4acCTOThHI

PemOHT
AWHAMUYECKUX FONOBOK

Hepenko us-3a wanoctn AeTen unm
HeakkypaTHoro obpalieHuns noBpex-
naercs andy3op AMHaMUYeCckom ro-
noBkyu Tak kak B HAcTosuiee Bpema
UeHb! faxe Ha HU3KOoKaYyeCTBeHHbie
OVNHAMUKN CMEXOTBOPHBIMU HE Ha30-
BEllib, CTOUT PaccMOTPETb LeNecoob-
pasHOCTb UX pEMOHTA

MopeasLnitca BymaxHbin anddy-
30p LLMPOKONONOCHON AUHAMUYECKOMN
ronoeku mMotwHocTbio 0,1 5 BT Bbic-
TPO ¥ HAAEXHO MOXHO CKITEUTbL C Mo-
MOLL{bI0 HEAL@BHO MNOABUBLIEroCcs pas-
HOLIBETHOrO TEPMOKIIERA, Npoaaruye-
rocs B BUAE CTEPXHEN pasnuyHON
AnvHel 1 anamerpa MecTo noBpex-
OEHUA aKkKypaTHO CKNeuBaeTca He-
6OnbLIMM KONUYECTBOM TAKOro Knes,
paBHOMEPHO pacnpenenaemMoro ¢ no-
MOLL{bIO Pa3orpeToro NasnbHUKa cy3-
KUM xanom WManuuiku knes MOXHO
yaanuTb € NOMOLLbIO Ne3susa ans 6e-
30MacHON GPUTBLI, HarpeTon Mertan-
NINYECKOM KMCTOYKU, MU TOrO Xe na-
anbHUKa TakuMm 06pa3zoM MOXHO
NPUKNEUTL U OTCIIOUBLLNECS OT And-
cby3opa mMeaHbIE MPOBOLHMUKM

Ecnu gna pemoHTa AnHaMUYECKnX
rofioBOK UCMonb3oBaTb TEPMOKNEN
yepHOro ueeTa, TO ckneika byner
MPaKTUYECKN HE3AMETHON, YTO HEMa-
NOBAXHO ANSA aKyCTUYECKUX CUCTEM,
B KOTOpbIX Aanddy30pbl AUHAMUKOB
ABNAINTCA YacTblo BHeWwHero odop-
MINeHUs

B guHamukax He peakocTb U pas-
pbiB 'MBKMX NPOBOAHWUKOB, UAOYLINX OT
KOHTaKTHBIX NenecTkoB K anddy3o-
py BmecTo noBpexgeHHOro npoBoa-
HUKA MOXHO NPUMEHUTL OUYNULLEHHBLIA
OT pe3unHoBo# unu MNBX-usonauum
rubkuin cnupaneHeld NpoBoa ANs Te-
nedoHHbIX annapartos Euwie oavH Ba-
pVUaHT — HapeTb Ha MOBPEXAEHHbIA
MPOBOAHUK TOHKYIO OMMETKY OT 3Kpa-
HUPOBAHHOIO MpoBopaa, 3auKcnpo-
BaB €€ B HECKOMNbKUX MECTax yanamu
BUCKO3HOW HUTU

YacTOTHbIE CBONCTBA OTPEMOHTH-
pPOBaHHBIX AUHAMUKOB MOTYT U3mMme-
HUTBCA Ecnv ux napameTpbl UMEIT
onpepensouee 3Ha4YeHne, To BOC-
CTAHOBNEHHbIE AUHAMUK MOXHO WUC-
Monb30BaTh B KBAPTUPHBIX, TENEMOH-
HBIX 3BOHKAX, pasnuyHbIX cUrHanuaa-
TOpax, UMUTaToOpax 3BYKOB U T —
TaMm, rae KayecTBo 3ByKa HE vrpaer
CYWEeCTBEHHON ponu

A.BYTOB,
¢ Kyp6a, sipocnaeckon obn |




C nynbta 1Y MOXHO ynpasnsiTe TeMU
Xe pyHKUMAMU, H4TO 1 C KHONOYHOM na-
Hernu paguonpueMHmKa, KPoMe pexuma
“Ctepeo/MOHO", HAacCTPOKu 1 3aNoMUHa-
HUSI MPOrPaMm

KoHcTpykuust paguonpmuemMHuka Mo-
XeT 6biTk NpouaeonsHon briok YKB He
criepyeT pacnonaraTb BO3re paguarto-
pa BbIXOOHbIX TPAH3UCTOPOB YCUINUTESTS,
TK cTabunbHOCTL reTepoanHa 3aBucuT
OT U3MEHEHUs1 TeMnepaTtypt, xota ANYr
1 paboTaeT nOBONLHO 3HhEeKTUBHO

Katywku YKB-6noka (puc 2) L1, L2,
L9, L10 HamoTaHbl Ha kapkace J5 MM,
war Hamotkm — 1 MM L1 wn L9 copep-
xat no 3,5 Butka nocepebpeHHOro npo-
Bopa @0,5 mm, L2, L10 — 4,5 BUuTKa Ta-
KOro xe nposopa Katywku cesnzu L3,
L4, L7, L8 HamMOTaHbi CO CTOPOHbI BEPX-
HUX MO CXeMe BbIBOAOB COOTBETCTBY1O-
LUX KaTylek u nmetot 1,5 Butka npo-
sopa N3B-2 @0,31 mm L11 1 L12 BLI-
nonHeHbl Ha onpaeke @4 MM nocepeb-
pexHbiM nposoaom 0,5 mm L11 copep-
*uT 4,5 BuTKa, L12 — 3,5 Butka KoH-
Typ MY, nogknioyeHHbin K BuiBOQy 2
DA1, ncrione3oBaH OT UMNOPTHOIO pa-
AvonpueMHuka (cepaedHuk ¢ opaHxe-
BOW MapKupOBKOIt)

Katywku L13 L15 6noka YNY[
(puc 3) HamoTaHbl Ha kKapkace J5 MM
L13 wmeet 26 sutkos nposona MN3B-2
0,14 MM c OTBOOOM OT cepefuHbl, L14
— 9 BUTKOB 3TOrO npoeoaa (pacnono-
xeHa psgom ¢ L13), aL15 — 7 sutkoe

Mpwv Hanapke nocne nposepku o6Len
paboTocnoco6HocTY 6rTOKOB HY)XHO 3an-
porpammupoesate MCH

IIns nporpammupoBaHust MCH noHa-
[obuTcs NPOMBILLINEHHBI NyNLT Auc-
TaHuyuorHoro ynpasnenus (MAY) RC-4
C BO3MOXHOCTbIO [OCTyNa B CepBUC-
Hbit pexkum Ecnu Ha Bawem nynete
OTCYTCTBYET KHOMka “SERV”, ee Mox-
HO BPEMEHHO NOANAATL K BbiBogam 15
n 23 MukpocxeMbi KC1566XN1
(KP1506X11) NAY Boittu B cepBuc-
HbI PEXUM MOXHO ONUTENbHLIM Ha-
XaTuem 3TOM kHonku (Gonee 0,5 ¢)
Mocne nepBoro HaxaTtusi CepBUCHOMN
KHOMKW Ha uHAMKaTope NpueMHuKa gorn-
XHbI BbICBETUTBCH CErMeHTbI, 0603Ha-
yatowue Hagnuck “Check” (puc.10a)
3TOT pexuM XapakTepeH YCKOPEeHHbIM
BLINONHEHWEM KOMaHA “TPOMKOCTbE",
“Tem6p BUt” u “Tembp HUL", “Ba-

naHct”, "Hacrpoitkat”, “MNepeknioveHue

-MPUEMHUK

(OxoHuyaHue. Hayano B NN10-11/03)

B.BEPLUVHVIH,
r Kyprax

kaHanoex” (c naHeriu MCH)

Mpu MOBTOPHOM HaXaTuu Ha KHOMKY
“SERV" Ha uHaukatope BbiCBETUTCA
Hapnuce “Options” (puc.106) MoxHo
nNpucTynars K 3anucu Heobxoaumbix on-
Luit

Bce onuuu pasgeneHb Ha 4 rpynnbl
no 8 onuwit B Kaxgoin Ha puc.10B no-
KasaH Mpaebid paspsag uHovkatTopa
Lindpa so3ne cerMmeHra — HomMep on-
Luu — COOTBETCTBYET HOMEPY KHOMNKU
(1 8)npy

NPaBuNbHOCTL 3aNUCK, NOMNb3ySACh KHOM-
kamun “TpoMkocTe+” unu “fpoMkocTs -
Onumn nNepeknuaTca nNo Konbuy B
Of1HYy U ApYyryi0o cTopoHy Y6eauBiluuce B
NMPaenNbLHOCTU 3aNUCK, HYXHO BBIMTU U3
CEPBUCHOFO pexumMa [lns atoro npuem-
HVK NEPEBOOUTCS B OEXYPHBIA PEXUM
“Nu NPOCTO BLIKKOYAETCH

EcTb onuyum, KoTopbie HE OKa3sbiBaloT
Ha paboTy npreMHvka HUKaKoro Biusi-
Hua Hanpumep, B rpynne 2 onuus 7, ot
KOTOPOW 3aBUCUT aKTUBHOE COCTOSIHVE
eeixoaa VCR (Beieog 32 MUMC), B npu-
€MHUKEe He UCNONb3yeTcH

bonee nogpo6HO 0 3HaUEHWU Kax oW
onuuu MoXHO npouutate B [1] CobpaH-
HbIA 13 ucnpaBHbix getanen, MCH npak-
TUYECK HUKAKOM AONONHUTENBHON Ha-

Puc. 10

Ha1

Naxens MCH

“bananc+”  “banaHc-"

Cezmenm O

Ceameqm E <+ 2

5 Koy 2
%6 | Kooy 3

Puc. 11

CBeTAWNNCA CErMEHT O3HauaeT noru-
yeckyto “1”, TeMHbI — rnorudeckuit “0”
HaxatneM Ha COOTBETCTBYIOLLYH0 KHOM-
Ky (1 8)ycTaHasnuBaeTCs HyXHbiit ypo-
BeHb (“0", “1") Kaxpaoe HaxaTue Ha
KHOMKY UHBEPTUPYET COCTOSHUE ONUUn
Mpu HaxaTuu kHonku “MpoMKOCTL+” Ha
NeBOM WHOUKaATOPE BLICBEYUBAETCH
uudpa “1”, a B npaBoM paspsige Hyx-
HO, NONL3YACL KHoNkaMu 1 8, ycraHo-
BUTL ONuuK, COOTBETCTBYOLWME puc.10r
Koraa Bce onunm ycTaHOBNEHDbI, HYXHO
3aHecTu ux B namate MCH [ns atoro
HYXXHO HaxaTb kHonky M (Memory —
namsTb)

Mepexoaum KO BTOPOI rpynne onwwit
[ina 3TOro oNATb HaXuMaem KHOMKY
“I'pomkocte+” (NAY) B neBom pasps-
[e uHgukaTtopa BeicBeTuTcs uudpa 2,
a B NpaBoOM pa3spsige aHanoruyHo yc-
TaHaBNUBAtOTCA ONUUK B COOTBETCTBUM
¢ puc. 104, KOTOpLIE TaKke 3anuckiBa-
I0TCH B NaMATb AHaNOrU4HO NocTyna-
eM ¢ rpynnamu onuuit 3 (puc.10e) u 4
(puc.10x) MNocne Toro Kak BCE rpynnbl
onyui 3anucaHbl, MOXHO NPOBEPUTHL

CTPOKu He TpebyeT HyxHO nuwwb Hai-
TV TaKylo TOYKY 3a3eMreHus, 4yTobbi no-
Mexu, cospaBaemMbie MCH, He mewanu
pa6ote npuemMHuka [ns nporpammMupo-
BaHUA 1 ynpasneHusi COBMECTHO C Nnpu-
€MHUKOM ucrnonb3oearics nynst RC-4
YcTaHoBka (yHKLUUA NPOU3BOQUTCAH
KHOMNKamMu

“]” — rpomMKoCTb,

“@" — Tembp HUY,

“@” — Tem6p BY,

43" — GanaHc

Kronku perynupoeku 6anaHca Mox-
HO BKITIOYUTB cornacHo puc.11

Mocre npo6Hom 3kcnnyaTayuu npu-
€MHuKa NpeobpasoBaTtesib HanpPsKeHus
MH-15 ot npuemHuka “Aanurta 101” 6bin
3aMeHeH Ha caMoentHein [1eno B TOM,
4TO Npu O6LEM BKITIOUEHUN NPUEMHKKA
OH HOPManbeHO Nepexoaun B AEXKyPHbIN
pexuM, a BOT Npu NEpEeKIOYEHUN B pa-
6ounit pexum npeobpasoearens nop
HarpyskoW aanyckancs “HeoxoTHo” [o-
poit NPUXOAUNOCH XAaTb HECKONbKO
CeKyHfl, a B pesynesrare OH Mor Boobuye
He 3anycTuTbesi Torga s u3roToBuN ca-
MopenbHbi NpeobpazoBaTent No cxe-
Me, npuBeeHHo Ha puc.12 Npeobpa-
30BaTenb COCTOUT U3 33al0LYEro reHe-
patopa Ha anementax DD1 1, DD1 2,
6ybepHoro kackaga Ha BKIHOYEHHBIX
napannenbHo 3nemeHTax DD1.3,
DD1 4, xnoueit VT1, VT2, eeinpsiMute-
ns ¢ yrpoeHuemM Hanpsbkenus C2 C5,
VD1 VD4 u ctabunusaTtopa Hanpsixe-



Puc. 12

€1 4700

Husi Ha DA1 Bcs HacTpoiika npeobpa-
30BaTeNIA CBOAUTCS K YCTAHOBKE BbIXOA-
HOrO Hanpsbkenus, pasHoro 30 31 B,
nonbopom conpotueneHus R4

Taioke 51 BHEC eue OGHO JOMNOMHEHWe
B cxemy B MCH ectb dymkuun “Asto-
matuueckuin Tarmep” v “fomolb B ne-
pecTponke” PyHKuMs “ABTOMATUYECKUIA
Tanmep” NepesoanT NpeMHUK B EXyp-
HbI PEXUM B TOM Cnyyae, eCnu Hecy-
was yacToTa paguoCTaHumm OTCYTCTBY-
et 6onee 5 muHyT B npuHUune, OHa He
O4YEHb U HYXHa, TK GONbWUHCTBO pa-
avoctaHumn FM-guanazona pabotalor
KPYrfioCyTOYHO

VD1 VD& KAS22

_T_ >+Un{12 158}
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7
01 100MK
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4 .
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Puc. 13

‘ Brox M4A i

V11 K Butody 13
KT3102 —> K1715(A2

DA1 SAA1293A-D3

A BOT “TTomMOLLb B HACTPONKE” OYEHb
yao6Ha [lpu nosenexun Hecywen oT-
kmouyaetcn blUH » ogHoBpEeMEHHO NO-
JaeTca BLICOKWN YPOBEHb (Norvyeckas
“1") Ha BbIBOA 28 mukpocxembl DA1
(SAA1293A-03)

B pesynwrarte npoueccop 3amennser

Y4 4M C OETEKTOPOM

CKOPOCTb NEPECTPONKM NO ANaNasoHy,
v HacTpouka ctaHoeuTcs bonee nnas-
Hol Cxema MofK/MoYeHUn [JONOMHU-
TeNbHOro Kackaga V|305pa)KeHa Ha
puc.13 B onuuu 1 6 HyxHO 3anucatb
aqn

3a 5 Mecsues 3kcnnyatauuu npuem-
HUK NOKa3an yCTONYUBYIO U HAAEXKHYIO
paboTy Npu BLICOKOW YyBCTBUTENBLHOC-
TH 1 XOPOLLEM KaueCcTBe 3ByYaHus

NutepaTtypa

1 Paguo, 2001, N8

2 Papuomup, 2002, N2
3 Paawo, 2001, N3

rawwylo uenb OeTekTopa yCTaHOBNEH
keapuy ZQ2 (10,7 Mlu) BblaeneHHbi
curnan 34 nopaetcs yepes Y34 Ha Bbl-

1 9 xofl MUKpocxembl (BbiBof 3) Beixon Y4
] I Puc. 1 MOXHO MOJKAIOYNATL KO BXOAY CTepeo-
2 ®a3odul nekopepa, nmeo YM34
N/ demexmop Detanu PeaucTtopbl Moryt GbiTb
“ s MNT-0,125 urm MNT-0,25, KoHOeHCcaTo-
7\, | bepuumen. [ 1 pbl — K50-6 (C1), KNC (C2) Keapu ZQ1
U 1 — Tuna KO40EQ003 Mukpocxema
3 Pezyn- 4 K174YP4 06bi4HO Ucrnonb3yeTcs B Te-
1 Yeunumens D puenuﬂ /5 5 HEBM30an 2yCLlT'61'12
KT749PL yeunimens Hanaxusanna npasunbHo cobpaH-
3 T 8 Hbi YIY He Tpebyer
1 2 A.TEBMK,
B A ¢ MBaHoBKa, MpUMOpPCKOrO Kp
ECnv nOCMOTPETHL Ha CTPYKTYPHYIO R1 33 DAT K1743Pk
cxeMy mukpocxembl K174YP4 (puc.1), <1~ VT u 2 1
TO BUAHO, YTO 3TO NPAKTUYECKMN MOMHO- Puc. 2 + 29K =5 Z[‘Ju'mr
ueHHbI Y uc. | xX1B 41 Iy I Lhh
MNpepnarat npocront YMNY pns YM- X1 w1 (2 0,022 2
papvonpPUEMHUKA Ha 3TN MUKPOCXEME & ——4 . R34k
(pmc.2) Ksapuebbit pesoHaTtop ZQ1 8 | > B ol L
Buifensiet curHan MY (10,7 Mru), koto- Bxod N4 | 2 =
PHIA NOQAETCA Ha OrpaHNYUTENb B MUK- Buxod 34 | 3 l R2 680 i 3
pocxeme DA1 uﬂanee curHan noctyna- o |6 g 1 —AI
eT Ha ha3oebli aetektop B ¢pazoansu-
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HauvHas ¢ naTuaecaTbix rogos, Ha-
6niopnaetcA 6ypHOe pa3BUTUE AMEKTPO-
My3blKanbHbIX UHCTPYMEHTOB N UX aK-
TUBHOE BHEAPEHUE B MY3blKanbHY0 UH-
aycTtpuio MoasnerHve KnaBULWHBIX CUH-
TesatopoB “YAMAHA®’, "CASIO”,
“KORG", “ROLAND”, “PROTEUS",
“TECHNICS” n gp o4eHb cunbHO yni-
POCTUO y4acTb Nor-, TEXHO- U P3r-My-
3eikaHTOB Hebornblion no pasmepam v
Manbit Mo BECY 3MNEKTPOHHbLIA BrokK ¢ 4-

naeT coboi anekTpoHHy GapabaHHyto
yctaHoBky ¢ MID! untepdeicom
(pmuc.1) YcrpoincTeo nogknovaeTcs K
MIDI-nopTy nepcoHanbHOro KOMrblo-
Tepa (06bI4MHO pacnonoXeH Ha 3ByKO-
BOW KapTe 1 HaswbiBaeTca “GAME
PORT", nockonbKy OH COBMEEH B
onHOM pasbeme ¢ MIDl) MpuHuun
paboTbl ONMEeHb MPOCT MpW yaape no
WUCKYCCTBEHHBIM “GovKaM” B BUAE AnNC-
KOB, caenaHHbIM U3 nboro Marepua-

SQNEKTPOHHAA
BAPABAHHAA YCTAHOBKA

na (48BN, ACM v T4 ), c npuKpennex-
HbIMYU K HUM patuukamu BQ1 BQ8S,
cUrHarn ¢ aTyMkoB yCUNUBAETCA MUK-
pocxemamu DA1 6nokoe A1 A8 u no-
crynaet Ha Bbixogbl RBO RB7 Muk-
pokoHTpornepa DD1 B 3{13Y DD1
3awnTa NporpaMmMa, B COOTBETCTBUN C
KOTOPO# MUKPOKOHTPOIIEpP reHepupy-
eT no npotokony MIDI koMaHgy, cooT-
BETCTRYIOLYIO0 cpaboTaBweMy aatum-
Ky CuvrHan nocTtynaert B aCUHXPOHHbIN

+58

R1
100k

i
V?\1l V02 K522 KSSHCAS

31
Mm( 011511 gan% PORT
aNg .

Ré 330
RS | S——y
10k DD1 PICIGF8L
RAZ  RA1 b7
RAS  RAD
RAk

Vi3
\

RE 1k

NI
VI 22
ot
e [ =

3 u
_L.“__‘,

322

ol

o -joiin
-
£ %]
wr

-]

@

h 1A
[ N X 3

0|
-]
[v=]
[V}
=
f= |

A
_ 17

[ 28

1 Puc. 1

U 5-oKTaBHOM KnaBUaTypon 3aMeHn-
€T MpakTU4Yecku uernblii OopkecTp, a
rnaBHoe — yno6Ho, HeOoOporo v noc-
TaTOMHO KadecTBeHHO HO BCe-Taku
Bcerna n Besne 6binu, ectb 1 ByayT
poK-, 6r103-, QXas-rpynrel, UCrOmMHA-
rowme My3blKy Ha “XuBbiX” UHCTPYMEH-
Tax KoHe4YHO e, AOCTaToMHO HacTo B
CcOCTaBe Taknx rpynn ecTb KNaBuLHbIE,
HO OHMW, B OTNW4MeE OT NOM-rpyn, UCnor-
HAKT UCKIIONUTENBHO COMo-napTuu, a
puUTM 3apaloT U BepyT BGapabaHiwmK v
6ac-rurapucr

JTio60oi My3bIKaHT UrpaeT He TOMbKO B
MONHOM cOCTaBe rpynmnbi, HO U OTAENb-
HO, HanpumMep, Aoma, oTpabaTeiBas Tex-
HUKy Urpbl Unv peneTMpys CBOK NapTuio
TpyaHee BCeX MPUXOANTCA, KOHEHHO Xe,
6apabaHiuuKy YCTaHOBUTE HAaCTOALLYIO
GapabaHHyo ycTaHOBKY AOMa [OCTaTOM-
HO npobrieMaTuyHO, TeM 6oree, NpuaeT-
CA BCE BPEMA NepeBO3UTL ee Ha MECTO
BbICTYMNEHUN

MpegnaraemMoe ycTpoOACTBO Npeacras-

Puc. 2
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CYMBAL BIG

CYMBAL SMALL
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rv(’.’OOOO: 1683 0185 30FF 0086 1381 1283 0186 0185“
0008: 0196 0197 0198 0199 O019A 0198 019C 019D
0010: 01l9E O019F O01AO O01lAl1 01lA2 O01A3 O01A4 O1A5
0018: 1585 0195 1815 2839 2832 1895 2857 2850
0020: 1915 2875 286E 1995 2893 288C 1Al5 28B2
0028: 28AA 1A95 28DO 28C9 1B15 28EE 28E7 1B95
0030: 290C 2905 1806 281D 3024 0093 2124 1415
0038: 281D O039E 3000 O021E 1D03 2843 0396 30F9
0040: 0216 1903 OA96 1C06 281D 30FA 0216 1D03
0048: 281D 3024 0093 212F 0196 019E 1015 281D
0050: 1886 2820 3026 0093 2124 1495 2820 O039F
0058: 3000 O021F 1D03 2861 0397 30F9 0217 1903
0060: OAS7 1c86 2820 30FA 0217 1D03 2820 3026
0068: 0093 212F 0197 O019F 1095 2820 1906 2823
0070: 302A 0093 2124 1515 2823 O03A0 3000 0220
0078: 1D03 287F 0398 30F9 0218 1903 O0A98 1D06
0080: 2823 30FA 0218 1D03 2823 302A 0093 212F
0088: 0198 01A0 1115 2823 1986 2826 3031 0093
0090: 2124 1595 2826 O3A1 3000 0221 1D0O3 289D
0098: 0399 30F9 0219 1903 O0A99 1D86 2826 30FA
O00AO: 0219 1p03 2826 3031 0093 212F 0199 O01Al
OOASB: 1195 2826 1A06 2829 3039 0093 2124 O019A
00BO: 1615 2829 O3A2 3000 0222 1D03 28BC 039A
ooB8 : 30F9 O021A 1903 ORSA 1E06 2829 30FA 021A
00CO: 1D03 2829 3039 0093 212F O019A O01A2 1215
00C8 : 2829 1A86 282C 3030 0093 2124 1695 282C
00DO: 03A3 3000 0223 1D03 28DA 0398 30F9 021B
00D8: 1903 OA9B 1E86 282C 30FA 021B 1D03 282C
00EQ: 3030 0093 212F 0198 01A3 1295 282C 1B06
OOES8: 282F 302F 0093 2124 1715 282F 03R4 3000
00FO0: 0224 1D03 28F8 039C 30F9 021C 1903 OASC
OOF8: 1F06 282F 30FA 021C 1D03 282F 302F 0093
0100: 212F 019C O01A4 1315 282F 1B86 281A 302D
0108: 0093 2124 1795 281A O3A5 3000 0225 1p03
0l110: 2917 039D 30FA 3C01 021D 1903 OA9D 1F86
0118: 281A 30FA 021D 1D03 281A 302D 0093 212F
0120: 019D O01A5 1395 281A 1485 309A 0091 213A
0128: 0813 0091 213A 307F 0091 213A 0008 1085
0130: 309A 0091 213A 0813 0091 213A 3000 0091
0138: 213A 0008 3008 0092 0000 0000 1185 215D
0140: 0000 0000 0000 0000 0000 0000 1Cl1l 2949
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0150: 0000 o0cC91 0B92 2946 0000 0000 0000 0OOO
0158: 0000 1585 215D 0000 0008 3004 0090 O0BSO
0160: 295F 0000 0000 0008 3FFF 3FFF 3FFF 3FFF
0168: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0170: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0l178: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0180: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0188: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0190: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0198: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
01A0: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
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Npumevanue. B anextpoHHoM Bnae Tabnnubl MOXHO HaitTi no aapecy

nopt MIDi-koMnbtoTEpa, pacno3Haer-
¢a n obpabaTtbiBaeTCA NpOrpaMMHo, Ha-
npumep, nporpammoit CakeWalk Home
Studio. Pesynsrat 06paboTku — reHe-
pupoBaHue 3BYKOBOW KapToll 3ByKa
YO@pHOro MHCTPYMeHTa.

B npunaraemoi kapTte npolwmeky nat-
uvkaM (BQ1 BQ8) cooTsetcTBYIOT Cie-
Ayloume Buabl NEpKyCCuit:

- BQ1 — KICK (6ac-6ouka);

- BQ2 — SHARE (pabouuit GapabaH);

- BQ3 — HI-HAT (xaT1 3aKpbiTbii);

-BQ4 — CYMBAL BIG (bonblas Ta-
perka),

- BQ5 — CYMBAL SMALL (manas Ta-
penka);

http:/iradio-mir.com

- BQ6 — TOM HIGH (manei Tom);

- BQ7 — TOM MIDDLE (cpegHun
TOM);

- BQ8 — TOM LOW (6onbiwoi Tom).

Kak BUAHO, UCMONb3YIOTCA OCHOBHBIE
BUAbI MepKyccuin, Heobxoaumble ans
UCMOSNHEHWUS NMpaKTUYeCcKu Nodoin Kom-
noavuuu.

KoHcTpyKuna 6apabaHHOM yCTaHOBKA
MOXeET ObiTb NoDoOW, OAMH U3 BapuaH-
ToB npuBedeH Ha puc.2 W3 nwboro
MaTepuana Bblpe3aloTCs UMuTaTophl
“Bouek” — auckn anameTpom 250 MM ¢
TonuwmHon 5...10 mm (puc.2a). OHu ¢
nomMowibko wnvnek gnudon 100...150
MM, COTHYTbIX nog ymom 30.. 45° nume-

1owmx pe3bby € ABYX CTOPOH (puc.26),
3aKpennsawTca Ha cTtokax C ppyron
CTOPOHbBI ANCKOB KPensaTes € MOMOUbIO
HEBONbLUUX XOMYTOB U3 XKECTW AaTUNKM
Tuna 3M-22 unu adanornyHsle, Nnpeasa-
pUTENLHO MPOMNOXKEHHBIE C ABYX CTOPOH
TOHKAM MOPONOHOM.

LaTunkun coeanHAoTCA C yCTPONCTBOM
TOHKUM 3KpaHUPOBEHHBLIM MPOBOAOM
AnuvHont He Bonee 5 M. KoHCTpykuus
Bac-boukv nokasara Ha puc.2B. Pacrio-
noxeHue aneMeHToB yaapHoiN YCTaHoB-
Kv MpuBeOeHO Ha puc.2r.

3neKTpoHHbIA BNoK pasMewaerca B
noBOM (MOXHO He 3KPEHUPOBAHHOM)
kopriyce. Cetoauon VD3 (puc 1) ycra-
HaBN1BaeTCcs Ha NepegHen naHenu Kop-
nyca v CUrHanu3npyeT KpaTKoBpeMeH-
HBIMU BCTbILLKAMU O Hanuyum yaapa no
KakoMy-nubo AaTuuky. YCTpoicTBO Co-
€ANHAETCA C KOMMBbIOTEPOM TPEXMpo-
BOAHON NuHUen: +5 B, Obumin (GND) u
MIDI-OUT (eeiBoawbl 1, 4, 15 pasbema
DB-15 cooTBercTBEHHO). MUTaeTca yc-
TPOWMCTBO OT KOMMbKOTEPA.

Habop AaHHbLIX KapTbl MPOLMUBKA
EEPROM npowussogurcs 8 niodom HEX-
penakTope, Hanpumep, B OKHE yHUBEpD-
canbHoro nporpaMMatopa IC-Prog, um
e MOXHO U MPOWUTb MUKPOKGHTpON-
nep. HanaxusaHue yCcTpoucTBa CBO-
AWTCS K yCTaHOBKE OMTUMAEnbLHOM YyB-
CTBATENBbHOCTY AAaTYNKOB pesucTopamu
R1 6nokoe A1...A8.

HepoctaTkoM QaHHON KOHCTPYKUuUN
ABNAETCA HEUYBCTBUTENBLHOCTL K CUNe
yaapa: OaTyukv perncTpupyrot Tonb-
Ko ero Hanuuue. Ho yctaHoBus 8-ka-
HanbHbIA (U XOTS Obl 8-6UTHLINY ALLM
nepen Bxo4amMun MUKpPOKOHTponnepa
RBO0...RB7, MoxHo Byaer oueHuBaTb
cuny ynapa, npeobpa3soBaB Hanpsaxe-
HUE C BbIXOO OB KOMMapaTopos, Mponop-
LuoHanbHoe cvune BO3AENCTBUS Ha AaT-
uuK, B undpoBou Koa, a 3aTeM, oUeHUB
€ro BeNnYuHy, 3afarb rpOMKOCTb HOTbH
B8 MIDI-komaHpe.

r )
BO3BPA Cb

KHANEYATAHHOMY
(“PM”, N6/03, C.5; N9/03, C.3)

B ctathe B.2K6aHoBa “Cxemorex-
HMKa ABYXTakTHbix YM34”, Ha
puC.7 NeBbl MO CXEME BbIBOA pe3n-
cropa R4 AomKkeH COeAUHATLCS C UH-
BepTupylowmM Bxogom DA1, kak #
pesuctop R3.

Ha puc.12B aMutTep TpaHaucTopa
VT1 pomkeH coeanHATLES C Konsek-
| TOpami1 TpaH3MCTopos VT2unVT3. y
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NPOCTPAHCTBEHHbIW 3BYK

(OkoHuyaHue. Hayano B NN3-11/03)

CTEPEO3BYKOBbIE

BUOEOMATHUTO®OHDbI

Monaraiw, cTouT paccmoTpeTb, Kak
paboTaeT BuaeomardHtooH Co 3ByKOM
Hi-Fi; Tem Gonee, yto am6nema Dolby
Surround Stereo Bce Yaiye noasnsercs
Ha XyQOXeCTBEHHBIX BUAEOKacceTax.

Y BuaeomardntocboHa CKopoCThb Npo-
TAXKA NeHTbl cocTaensaeT 2,339 cMmic,
T.€. NONOBUHY CKOPOCTW ayAUOKOMNaKT-
Kaccetbl. 3anucb M BocnpouaseaeHve
BUOEOCUrHAnNoB OCyLWeCTBNAETCA Bpa-
WarwMMnes ronoBkamn, umcno obopo-
ToB B6apabaHa C rornosBkamu cocrtaens-
eT 1500 06/MUH; CKOPOCTb rOMNOBOK OT-
HocuTenbHo NeHTbl — 484 cmic. bapa-
6aH ¢ ronoBkamu He nepnexakynspeH
K NeHTe, @ HaKNoHeH, BCNEACTBUE YEro
BUAEOCUrHans pacrnonaraloTcs Ha nex-
T€ Y3KUMU HaKMOHHBLIMW nornockamu. Ha
puc.34 BUOHO, YTO 3BYKOBLIE [JOPOXKM
HaxoQATCs BBEPXY, @ NOPOXKAa ynpas-
neHna — BHM3Y. 3ByKOBas AOPOXKa
UMEET WNPUHY BCEro 1 MM, nNoaTomy,
HECMOTPSA Ha To YTO CTaHAapT Aonyc-
KaeT CTepeo3anuCb, UCMoNb3yeTcs Mo-
HopboHUYEeCKuit 3BykoBOM curHan. Kave-
CTBO 3ByKa W Tak Monyyaercs Becbma
cnaboe — 6Gonbuwaa AeToHauUs
(0,25...0,4%), AvanasoH BocnponaBonu-
MbIX YaCTOT YyTb WNPE, YEeM Y NepBbIX
3ByKOBbIX (hunbmos (60...10000 Iy), a
OTHOWEeHue curHan/wym — Bcero
40...45 pb. Buipyyaert 10, YTO 3BYK ac-
COLMUPYETCA C CoaepXaHneM KapTuHbl,
flO3TOMY OH He CTaHOBUTCS COBCEM YX
HEBBLIHOCUMBIM.

EcTecTBeHHO, 4TO yXe Ha HaqanbHOM
aTane pacnpocTpaHeHua cuctem VHS
60 cTpemMneHne K ynyyleHo kade-
cTBa ayanosanucu. PelieHvem agunaco
3anucb C YyacToTHou Moaynsauven (FM).
[eno B Tom, 4TO B aHANOroBOW MarHv-
TOhOHHOM TEXHUKe Yxe NaBHO Gbino
3aMey€eHo, YTO CUrHanbl C MeHbLUIER Ya-
CTOTOM rMy6Gxe HaMarHW4YUBaOT NEHTY,
YyeM curHansl ¢ 6onee BLICOKOWM YacTo-
Ton B 3TomM mMoxeT y6eanTbCa Kaxabin,
€CNN NPOKPYTUT 3ByKO3anucb, caenatx-
Hyl0 MHoOro ner Hasaj. Yem “apesree”
3anuCb, TEM MEHbLLIE Mbl YCIbIWWM Bbl-
COKUX 3BYKOB, NMOCKONbKY npexae pas-
MarHu4nMBalOTCA UMEHHO 3TW 3BYKOBLIE
KOMMOHEHTHI,

B Buaeomartutodporax knacca Hi-Fi
ayQuocurHans NEBoro ¥ NPaBoro KaHa-

noB MOAYNUPYIOT NOAHECYLLMNE HacTOThI,
KOTOpbIE HUXE, YEM HECYLL asa YacToTa BU-
AeocvrHanos. Beneacrsve aToro Moaynu-
poBaHHbIE 3BYKOBLIE CUrHanbl “rny6xe”
HaMarHUYnBaIOT NEHTY, YEM BUOEOCUrHa-
Nl (pyc.35). IToT MeTo NO3TOMY MOX-
HO Ha3eatb “MeTOAOM My6GUHHOIO MyIb-
TUnnekeupoBannsa”. MoAHecywas yac-
ToTa neBoro kaHana — 1,4 My, a npa-
Boro — 1,8 Mru.

B paauvoeewarenbHom FM-ananaso-
HE pacCcTosHWE MeXay CoCeAHUMU pa-
AvokaHanamu paeHo 200 kM, v B pa-
AvokaHane JOMKEH pa3MeCTUTLCA nor-
HbIl cTepeodoHuyeckuit curHan. Moato-
My B Cnyyae BuaeoMarHuTodoHOB fno-
noxenve bonee bnaronpuaTHoe (He Me-
WaloT NMNoT-ToH, uHdopmauyus RDS un
T.0).

AyanosanuceiBalowme u BOCNPoOU3Bo-
ASWne roNnoBKN BCTPOEHH! B TOT e ca-
MbIit Bpawaluwmines 6apaban, yto n Bu-
AE0ronoBKu, NpuyemM Tak, 4Tobbl Anado-
HUS MEeXAay ayAuo- ¥ BUOeocurdanamu
6biNa Kak MoXHO MeHblue. [ing aToro
pabouuit 3a30p aynuoronoBoK HaKNoHs-
10T MO OTHOLLIEHWIO K 3a30py BUAEOrONo-
BOK. AHallOrMyHO BUAEOoronoBkam, Ha
6apabaHe pacnonaraloTCs NBe 3ByKO-
Bbl€ rONOBKU, WX NepeknioyeHne, TOUHO
Tak Xe Kak U BUOEOronoBOK, NPOUCXO-
ANT aBTOMAaTUYECKU.

Cuctema VHS-Hi-Fi Becbma 4yBCTBU-

Puc. 34

CH-1

CH-1 Ayauo-
Hanpasnenue CH 2 AOPONIM
ABHKEUHA
LT

12,65

fopoxxa ynparnenns

F F 1L
<
Hl«Fl-asyxoBau ronoBKa
3azop
FONOBKH

Buaeoronoeka

MarHur
TonumHa ] \
MEeHTHY  HamarHuymBaemblid cnoi BuaeocurHan
OchoBa

TernbHa K COCTOSAHNIO YCTPOWACTBA 1 NeH-
Tul. ECnv ABuxeHne ronoBoK no AOpoX-
KaM 3anucbiBalowero  BoCnpou3Boas-
wero MardHuTooHOB He UOEHTUYHO
(TPEKWHr), HEpeOKN 3BYKOBbLIE NOMEXWN.
NMo6onbITHO, YTO NOMEXWN BUAEOTPEKNH-
ra nerko KoppeKkTupylTcs CUCTEMOWN
aBTOTPEKUHra, TorAa Kak 3ByKOBbiE no-
MexXu — BpyYHylo, U TO He Bcerpa. Ua-
HOC 3BYKOBBIX OMNOBOK Takke OKa3bliBa-
er Gonee HeraTuBHOEe BO3AENCTBUE, He-
XENN N3HOC BUOEOrONOBOK.

PEBEPBEPATOPb!

OnHUM U3 nepBbIX NPaKTUYECKUX No-
CTUXEHUT LMbPOBOW ayANOTEXHUKU CTa-
no nosBNeHue 3ameanuTenen, pesepbe-
patopos u T.n.

OT KaxAoro UCTOMHWKA 3BYKA €CTb
NPAMON NyTb, NO KOTOPOMY 3BYKW J0C-
TUralT Hawux ywen. Ho ato He eauH-
CTBEHHas BO3MOXHOCTb AN 3BYKOB A0-
X0OUTb A0 Hac. 3ByKOBLIE BOMHbB! MOTYT
npoAensiraTtb U 3Ha4yuTenbHO Gonee
ANMWHHBIA NYTb, OTPaXanCb OT CTEH U
notonka (pmuc.36). OTpaxeHHan BonHa
no CpaBHEHUIO C NPSMOR HEMHOro 3a-
nasfbiBaeT, NOCKONbKY npoaensBaeT
6onee AnuHHBIR nyTb. Kpome Toro, ee
UHTEHCUBHOCTb MEHbLUE, BEOb CTEHbI U
Apyrve norepxXHOCTU KOMHATH! nornowa-
0T HEKOTOPYIO YacCTb €€ aHepruun. Ecte-
CTBEHHO, YTO nepen TeM KakK JOCTUYb
HaWuX YWen, 3T1 xe BOMNHbI CHOBRA OT-
paxalotcs oT Apyron cteHsl, U T.4. Ta-
Kyl0 3anasfbiBalowylo v ocnaberaio-
Wyl CEepUio 3BYKOBBLIX BOMH HasbiBaloT
pesepbepauuen.

PeBepbepauuva — 3To He npocToe oT-
paxeHue v 3ana3fbiBaHve 3Byka, a
KpaTkoBpemMeHHas “komnosuyma”. Kpar-
KOBPEMEHHOCTL BaXXHa NOTOMY, YTO
B clnyyae peepbepauum Haw Mo3r
He oTAensaeT oTpaxeHusa oT nepBo-
HayanbHOro 3Byka, B OoTnuuyue ot
3xa, KoTopoe O3HayaeT Ans Hac 3a-
nasabiBaHue UCXOQHOro 3ByKa Ha
Bpems, Gonbiee 300...500 mc.

Mpennonoxum, B Hebonbliom
3ane UrpaeTt OrpoMHbI CUMDOHU-
YECKUI OpPKECTpP. YuuUTbiBag, 4YTo
Bpems pesepbepauun atoro 3ana
MeHblE, yem Tpebyercs Ana 6onb-
Woro opkectpa, asyqaHue byner

Puc. 35
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Hamarnnunpae- Icuoaa
Mbli CNo#



cnuwkom “cyxum”. Ecnu npu nomouimn
pesepbepartopa yBenuuuTb BpeMs pe-
Bepbepauuu, NPOCTpaHCTBEHHOE 3By4a-
HWe B nepBoOe MrHOBeHWe GyaeT npuaT-
Hee, HO 3aTeM Mbi C YXXacoM MoYyBCTBY-
eM, KaK My3biKalnbHbid Mpouecc cTaHo-
BUTCA HeynpaensembiMm. [puynHa co-
CTOWT B TOM, 4YTO XapaKkTep Urpbl KCnosn-
HATENek B 3ane u 3apnasaembli Aupu-
XepOM TeMr UHCTUHKTMBHO npucrnocab-
NMBAOTCH K OCOBEHHOCTSAM NTOMELLEHRNSA.
TouHO TaK e 06CTOUT Aeno npu 3BYKO-
3anucu auanora B NOMeWEeHnn € OYeHb
manown pesepbepauunen, HO Korga ero
nbITaOTCA NPEACTaBUTL MnaBaTenbHLIM
GacceitHOM. MOHATHOCTb TEKCTA NOMHO-
CTbIO HapylaeTcs, NOCKONbKY B 6acceint-
He, obnapalowem OrpomMHOK pesepbe-
pauureit, aktepbl ropopunu 6bl 3HaYmM-
TeNbHO MeaneHHee, 1 C APYrok UHTO-
Haunen, Yem B KOMHaTe.

OnHoIi 3 BaXXHENLIMX XapaKTepPUCTK
MOMELWEeHUIA ABNAETCA NPOAOIXUTENb-
HOCTb peBepbepaynnt B HUX — 3TO XO-
poLLIO n3BeCcTHOE Bpema pesepbepaunn
(Reverberation time) [pyrum BaxHbim
rnokasatenem pesepbepaunn CnyxuTt
KOppenauua 3ByKOBbIX BONH. 4ns Toro
4YTO6HI Yy criywarens co3ganock “ouy-
tieHue npocTpaHcTea” (6onbLoro nome-
tWeHna), 3Byku, [OCTUralowmne Hawmx

Puc. 36

Cnywarens

WcTovrnk
3BYyxa

yuwen, NOMKHB! BblTb HEKOrepeHTHbIMMN,
3To oTYaCT OBLACHAET, MOYEMY B KOH-
UepTHLIX 3anax Takue BbiCOKue MoTon-
KA — npu HU3KOM MOTONKE paHHWe OT-
paxeHus “otckakusanwn”’ 6ul Tyaa-cona
OT Hero 1 0OQHOBPEMEHHO NOCTHranu 6bl
oboux yuwei. B cnyyae xe BbICOKOro
noTOMNKa nepsbIMIt AOCTUraloT cnyware-
na oTpaxeHus OT CTEeH KOHUEePTHOro
3ana. A nocKONbKy CTeHbl HaxoaaTcs,
BooGLLe roBOps, Ha Pa3HOM paccTos-
HUW, OTPaxeHHble CUrHanbl KHaye AOO-
X0QAT A0 ywen. 3Ta xapakTtepucTuka
OYeHb BaXHa Npu NPOeKTUPOBaHUK CTe-
peopeBepbepaTopoB.

Yem 6onblie Bpems pesepbepaumi,
Tem gonewe pesep6epupyet 3an. No-
HATHO, YTO eCcnu B 3ane MHOro norno-
WaKwwnx NOBEPXHOCTEN, OTPaXeHns
6ynyT MeHbLue, cnefoBaTtenbHO, pesep-
6epauns 3atyxaer ckopee. Y KOHUepT-
HbIX 3anoB Bpems pesepbepauun Co-
ctasnseT 06eyHo 1,5...2 ¢ Ha yacToTe
1 klMu.

Bpemsa pesepbepauum onpenensercs,
B OCHOBHOM, A1BYMSA hakTopamu: norno-
warwwen noBepxHOCTbIO U pasMepamu
KomHaTbl. [nowane 1 BuA noBepxHOC-
T ONpefensioT, CKONbKO 3HEeprun no-
rMowaeTcsa Npu KaXa0M U3 OTPaxeHWn.
Martepuantl ¢ xopoweil oTpaxatouien
CrocoBHoOCTLIO, Hanpumep, 6eTOH, kup-
NMAYHBLIE CTEHBI, YBENUUYMBAKT BPeEMSA
pesepbepaunn, NOCKONBLKY OHWU TBEp-
Able. flornowatouwne marepuans — 3a-
HaBeCKW, TXenble KOBPLI, a Takke ny6-
nuKa B 3ane — yMeHbLIaloT 3T0 BpEMS,

Bpems pesepGepauuw, ¢ Pnc. 37
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|, Moporosbiin HTepBan
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MoporoBbin MHTepBan

S

K TOMY e, 3aBucawiee oT 4acToThl.
[axe B0O3AyX B nOMeweHun Beaet ceba
KaK 3ByKOnornmoTurTenb, ymeHbluas Bpe-
msa pesepbepauuu, npenmytecTBeHHO
Ha boree BBICOKUX YacTOTax, a Takke B
3aBMCUMOCTK OT CBOEW BRAXHOCTU U
Temneparypsi.

OnbiT MHXEHEepPOB-akyCTUKOB CBuae-
TENbLCTBYET O TOM, YTO MYCTOWM 3puUTeNb-
HbI 3arn Ha peneTUUMaX KOHLEPTOB He
No3BONgeT NPeAcTaBuTh OKOHYATEb-
HYI0 KapTUHY 3ByYaHKs, MOCKONbKY Bpe-
ms pesepbepaummn nomeweHns 6onblue.
Ha pwnc.37 nokasaHo Bpemsi pesepbe-
pauuu ANs HEKOTOPLIX MOMELLLEHWA.

Lleneto KOHUepTHOro 3ana sBnseTCs
obecneyeHne 3ByyaHus, “‘nogaepxmea-
louero” My3biKy, a Takke CO3alrowero
owyeHue HanpasneHus u cobnonato-
twero MponopuUKMKk B rPOMKOCTU MHCTPY-
meHTOB. Kpome TOro, myabikaHTam Xo-
yeTca cnulwarte Apyr apyra. B Teatpe,
yyebHOM ayauTtopun (M B OpPYrux mec-
Tax, rge 3BYYUT YCTHas peub) HeobXxo-
AXMO OTHOCUTENBHO “CyxOe” 3ByyaHue
B LeNaAX XOpoLwero BOCNPUATUHS peui.

B o3syumBaemom nomeweHu# obbiy-
HO TpebyeTca Bpems pesepbepaunu B
npeaenax 200...300 mc.

Llene nckyccTeeHHON pesepGepaumm
COCTOWUT B TOM, 4TOGBI caoenaTtb 3ByKO-
BOCMpou3BefeHue 6onee NpUATHBIM K
BOCMPUHUMAeMbIM, U 3Ta Lenb AO0CTU-
raeTca, ecnu pesepbepartop cooTBeT-
CcTBYyeT AelCTBATENbHOMY MPOCTPaH-
ctBy. [Tono6Hylo moguduxaumo npo-
CTPaHCTBEHHOrO 3BYKa MOXHO UCMOnb-
30BaTh W B LUEeNAX CO3AaHUs Pa3nuyHbIX
acpekToB. OAHUM U3 HAX ABNAETCS NO-
porosas pesepbepauns (puc.38), npu
KOTOPOK C MOMOLLBIO YCTAHOBKK MOPO-
rosoro BpemeHu (gate time) orpaHuym-
BAETCHA KONWYECTBO OTpaxeHui. bonee
“uHTennekTyaneHble” pesepbepaTtopsl
npekpatwialoT oTpaxeHHble CurHansl He
MrHOBEHHO, a nocteneHHO. Moporosyto
pesepbepaunio MCNONBL3YIOT, HaNMpu-
mep, Ana 6apabaHoB B Uenax ycune-
HUA “npyxuHucToCcTH”. [Apyrum yacTto
npumeHsemelm 3cddekTom aenaeTca
ob6paTtHas pesepbepauus (pnc.39),
nput KOTOPOW BMECTO Cepuun nocneno-
BaTenbHLIX 3aTyXaHWh 3ByKa npoucxo-
AWUT ero HapactaHue, nocne Jyero 3d-
ekt npekpatyaerca. CnenosarenbHoO,
Bpems, Heobxoaumoe Ana Hapawmsa-
HWA 3BYyKa (reverse time), obpaTtHO no-
pPOroBOMY BPeMeHH.

Radiotechnika, NN2...9, 12/2000,
1...4, 6/2001.

Mepegod e NN3...9/03
8 NN10...12/03 B.Cmacioka.

lMeyamaemcs ¢ COKpaWeHUsIMU.



B.BPYCKHWH,
r Kopones, MockoBckoun o6n

MHorve npoussoanTEN MUKPOCXEM
N3roTaBnMBaloT pasnuyHbie TUMbl Npu-
€MHWUKOB TOHanNbHbIX CUrHanoB. HekoTo-
pble U3 HUX (MT8860/2/3) paccuntaHsl
Ha Mcnonb3oBaHWe COBMECTHO C MUKPO-
cxemami UNLTPOB, NpeiBapuUTENLHO
pasgensiowmx AByXTOHaNbHbIN CUrHan
Ha BEPXHIO U HUXKHIOK PyNNbl 4acToT
(MT8865XC/XE)

®upma California Micro Devices
(CMD) BbinyckaeT KOMBMHUPOBaHHbLIN
npuemonepenatunk DTMF-curdanos —
KMOMN-TpaHcusep G8880 (puc.13). B
Hero, KpOMe PacCMOTPEHHbLIX BbILLE y3-
OB, BXOAWUT NONHasi cxema nepeaarim-
Ka ABYXTOHanNbHbIX CUrHanoB C perynu-
POBKOW 3aLLUWUTHOIO BPEMEHHOIC UHTEP-
Bana n peXxumoM aBTOMaTU4eCcKoWh To-
HoBOW “BCNbIWkKK”. TpaHCuBEp CoBMeC-
TUM C MUKPONPOLIECCOPHBIM UHTEPEN-
com cemencts DSP56000/MC6800
(¢h.Motorola). MpuemMHNK TOHaNbHbLIX
curHanoB obecneunBaeTt BbICOKYHO TO4-
HoCTb UM po-aHanoroeoro npecbpaso-
BaHus Ans onpegeneHus koaa. Mukpo-
CXema 13roTaBnNMBaeTcsi No yny4leHHon
KMOM-TexHonormm, UMeeT HU3KYH MOLLL-
HOCTb nOTpebneHns OT UCTOYHMKA NWU-
TaHust HanpsbkeHueM 5 B. MpuGop BbI-
nyckaeTcs B CTaHfapTHOM nnacTMacco-
BoM kopnyce DIP-20, manorabaputHom
SDIP-20 unu kBagpatHom PLCC-28.
MonHbIM aHanorom TpaHcusepa G8880
sIBNSIETCA npUemMonepeaaTynk 4acroT-
HbIX curHanos MT88L89 b .MITEL 3ta
¢dupma BbiNyCcKaeT LUMPOKUA accopTu-
MeHT npuemonepepnarymkos DTMF-cur-
HanoB K HUM oTHocsaTcs npubopbl
MT8885/8/9, MT9092/4, MT9196.

Kpome npneMHukoB-aewmndparTopos,
B TenepoHHON annapartype 1 aBTOOTBET-
yKkax npuMeHsitotcst Gonee npocToie ae-
Textopel DTMF anst o6HapyxeHus aByx-
TOHanNbHbIX CUrHaNoB. B ka4ecTBe feTek-
TOpa MOXET NPUMEHATLCA ONUCaHHbLIA
BbilLie TOHanNbHbIA aekoaep LM567 v ero
aHanorun (NE567, KA567, BA1604 v ap )

Ha pwc.14 npuseaeHa CTpykTypHas
cXeMa 1 uokoneBKa AeTekTopa ABYXTO-
HanbHbIX curHanoB SS175T980 (. Silicon
Systems). Ha aHanoroBoM Bxoge Muk-
poCXeMbl UMeeTCsi NONOCOBOW dUNbTP,
soipenstwowmn DTMF-curHan [detek-
TOp YPOBHS onpegensieT Hanuuue
TOHa, a BbIXOAHOW Kackaa hopmupyer
curHan onosHaBaHus B cocTtaB Muk-
pocxeMbl BXOAAT KBapLEeBbIA reHepa-

[EHEPATOPblI 1 NMPUEMHUKA
AOBYXTOHAIJIbHbIX CUITHAIOB

{OkoHu4aHue. Havano 8 NN9-11/03)
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Buxod

Top u chopMmpoBaTens UMNYNbLCOB.
ToHu-petextop FX105A ¢.CML
Semiconductor (puc.15) MoxeT onpepe-
N$iTb HaNWune Kak OfIMHOYHOrO CUrHa-
na, Tak 1 MHOroTOHanbHbIX kKonebaHui
(DTMF). Mukpocxema conepxuT cneny-
ouMe y3nbl: BXOAHOW BydepHblid yeu-
nuTens (NOBTOPUTENL); ABa KOMMYTUPY-
Howmx hunsTpa ¢ Bbixogamm Ha andde-

peHuuansHble yCcunuTenu; reHeparop,
ynpaBnsieMbl HaNpsbkeHWeM; Tpurrep
LLMKUTTE; cyeTUMK NEPUOAOB; BLIXOAHON
BydepHbIi yeunutens € OTKPbITbIM CTO-
KOM W BHYTPEHHWWA cTabunusartop Ha-
npsukeHus. Mukpocxema nMeer Wupo-
KWW AManasoH HanpsbkeHust NUTaHus
(2,7...5,5 B) u Huskyo notpebnaemyto
MOLHOCTb. [1pu BLICOKOW 4yBCTBU-
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TENbHOCTU AeTeKTop MoxeT pabortarh B
YCIOBMSAX 3HAUMTENbHbIX LLYMOB M CUMNb-
HbIX MELLAIOLLIMX CUrHasoB, CMEXHbIX N0
yactoTe. B cxeme TOH-AETEKTOpPA UMEET-
€51 BO3MOXXHOCTb HE3aBUCUMO fI0ACTPa-
MBaTb LIEHTPanbHYO 4acToTy W 3afaH-
HYIO LUMPWHY NONOCI 4acToT, B KOTOPOW
onpegensieTca Hanuume Kkonebaxuii.

B 3akniouvenue fipegnaralo Kpatkoe
onuncaHve Tunoeoro 6unepa bunep —
TanBaHbLCKOIo NPOM3BOACTBA, BHELLHWNA
B8ua npuseaeH Ha pyc.16, BbINONHEH Ha
nevarHoun nnare ROSSMAX. Ero ocHo-
BOW ABnseTca HeckoprnycHas MUKpocxe-
Ma ToHanbHoro 3HH, sanutas snokena-
HbIM KOMPayHaom (Mapka MM C HeunsBe-
ctHa). Kpome IMC, Ha nnate umetoTes
BCEro TPpY HAaBeCHbIE AeTany — TpaH3u-
CTOp, KepaMUY4eCKuiA 1 ANEKTPoNUTUYEC-
KWW KoHAeHcaTopsl. Flutanve — o1 ABYX
MCKOBBIX 3IEMEHTOB TUflopasMepa R43
(11,6x4 Mm), Takke pacronNOXEHHbIX Ha
nevarHou Nnare. B kavecTse nanyyare-
N\ npyMmeHeHa manorabapuTHas anekT-
poavHammyeckas ronoska. Conportuerne-
HWe 3BYKOBOW KaTyLKWM “AMHaMuka” —
32 Om.

B mukpocxeme umeetcst O3Y, kotopoe
MOXeT NONroBpeMeHHO XpanuTk B Na-
mMATK 13 TenedoHHbIX Homepos (Ao 16
undp B kaxaom). Tpu Homepa Habwpa-
oTcs BuNepom nNpu Haxartuum OaHOW
UBETHOW KHOMKN — 3eNeHO’, KpacHOM
vnun kopudrHeBol. OcTanbHble AecCATbL
HOMEpOB — HakaTveMm Knofiku A n on-
HoM 13 umposbiX kHONOK (ot 0 Ao 9).

Onsa 3anvucu Tpex Haubonee 4yacto
yrnoTpebnsembix HoMepoB B Aonrospe-
MEHHYI NamATb, HeOOX0AUMO HaxaTb
KHOMNKY S (Save), HabpaTtb Heobxoau-
Mbifi HOMEp, NMOBTOPHO HaXaTb S 1 ogHy

N3 UBETHbIX KHONOK. AHaNOIrM4HO 3aHO-
caTcsA B namaTb ewje 10 Homepos, HO
BMECTO LIBETHbIX HAXKMMaeTCst KHoNKa A
¥ oaHa 13 undpoBbIX KHOMNOK. [inA oT1-
MEHbl 3aNWUCU A0CTAaTOMHO BbIKNIOYUTL
nuTanve. Yaepxanue HoMepos 8 AonN-
roBpEMEHHON NAMATH OCYLLEeCTBNAETCSA
noctosiHHou noanuTkon O3Y paxe npu
BbIKIIOYEHHOM NuTarum bunepa.

3anuck nocneaHerc HabpanHOro Ho-
Mepa B “KOPOTKyH" NaMATbL NPOU3BOANT-
¢ nyTeM HaxaTus kHonku R (Recall).
Euie oaHo HaxaTue R Bbi3biBaeT no-
BTOPHbIV HAbop 3TOrc Homepa.

Papuonobuteny MoryT caMocTos-
TenbHO cobpatb Gunep B noaxodsiieM
ManorabaputHom kopnyce. B kauectse
TOHaNbHOro HoMepoHatuparens NoAxo-
vt niobas MUKpocxema yHuBepcansHo-
ro QHH, HanpumMep, OTEHYECTBEHHbLIE —
KP1008B>X6/16/19/27, KP1091BXX1/2 u
MHOroYMCNeHHbIe 3apybexHble. Habop-
Hoe none (knasuatypa) MoxeT 6bITb
B3ATO OT HEWCNPaBHOro KanbkynsTopa.

XOopoLIo NOAXOAUT ANS N3rOTOBNEHVS
6unepa crapaa Tpyb6ka-tenedoH.
O6bluHo Tpybka paboTaeT ToNbKO B pe-
XMe UMNyrnbcHoro Habopa, Noatomy
HeoGX0AMMO 3aMeHUTb MUKPOCXEMY Ha
TOHANbLHY UNKU yHUBepcanbHyto. [isa
3NeMeHTa NUTaHUA MOXHO pacnono-
XKuUTb B NtoGoM mecTe, HanpvMep, 8 OT-
ceKe, U3 KOTOPOro yaAaneH 3NeKTPeTHbIN
MukpocoH. ManorabaputHbI FPOMKO-
rosoputerns fosopadmnsaloT Ha 180°, a
B AHULLEe TPyOKM HanpoTUB HEro cCeBep-
NAT HECKONbLKO OTBEPCTUI ANA BbIXOAA
3pyka. ltatHbie oTBEpPCTUA B BEpXHEN
NNOCKOCTY TPYOKU MOXHO 3aKNeuTb
nunkon nexton. MNpu Habope Homepa
TpyBky-6unep yknagbigaloT “Banetom”
Ha TpybKy ropogckoro annapara, Tak,
yto6bl 3BYK “MUiLanku” 6bin HanpasneH
B MUKpOOH TenedoHa.

Nurepatypa

1 BpyckuH B.A. 3apybexHble peangeHT-
Hble paguoTenedoHbl. 2-e U3a. — Hayka u
TexHuka, 2000.

2. bpyckuH B.A. CxemoTexHuka aBTooT-
BETYMKOB. — Hayka 1 TexHuka, 1999.

3 Ans6om cxem TenehoHoB, paguotene-
hOHOB, aBTOOTBETHUKOB, (pakcoB. Bein 1-6.
—M. 1995-1998.

4. UHTerpanbHble MukpocxeMbl. Mukpocxe-
Mbl ans TenedoHun. CnpaBoYHKK. Bain. 1. —
M.: BOA3KA, 1994.

5. NHTerpansHbie Mukpocxems: Mukpo-
cxembl AnA TenepoHUKU 1 cpencTs cBA3N
CnpaeodHuk Boin.2. — M : JOO3KA, 1998.

6 3nuuknoneaus peMoHTa. Buin.6: Muk-
pOCXEMbl AHS COBPEMEHHBIX UMIOPTHLIX
TenedoHoB — M - QOA3KA, 1998

7 Microchip Technology INC.
Microelectronics Data Catalog. — USA,
1990.

E.3APELIKUNA,

r.Haycsl, MoruneBckoi obn.
E-mail: zeg@tut.by

He HYXXHO A0Nro OGBACHATb, YTO
aKKyMynsiTopHble 6arapen “BAbl-
XakoT XKMU3HL” B MOBUNbHLIE TenedoHb
Be3 Hux — 310 cuMnaTuyHas “nobpsi-
KyLka”.

B mo6uneHeIX TenedoHax yawe Bce-
ro MCNONbL3YKTCS:

-SEALED LEAD ASID BATTERY (SLA)
— repMeTUYHbIe CBUHLIOBO-KUCNOTHbIE
aKKyMynaTopbl (HanpuMep, B COTOBbIX
TenedoHax “Attashe”);

- NICKEL-CADMIUM BATTERY (NiCd)
— HUKENb-Ka/IMUEBLIE aKKyMynsTOpbI;

- NICKEL METAL-HYDRIDE BATTERY
(NIMH) — Hukenb-MeTannoruapuaHsle
aKKyMynsTophbl,

- LITHIUM ION BATTERY (Li-lon) —
JIATUA-UORHBIE aKKYMYNATOPbI,

- LITHIUM POLIMER BATTERY (Li-Pol)
— NUTUR-NONUMEPHBIE aKKYMYNATOPbI
(B noporux cotoBbix TenedoHax).

Haunbonee pacnpocTpaHeHbl HUKeNb-
KagMmueBble, HUKENb-MeTannrMapuaHoie
W NUTUA-UOHHBIE aKKYMYNSITOPbI.

Hukenb-kagMueBble akkymynaTopbl —
NAaBHO Ha pbiHKe COTOBOW CBsdn. OHuU
XOpOLLM TeM, YTO AleleBbl U HanMeHee
YyBCTBUTENbHBI K OXNaXAEHUIO U nepe-
rpeBy. Hepoctatkamu aTux 6arapei ae-
NAKTCA HaMMeHblLas eMKocTb (cpeaum
nepedUcNenHbIX TUMNOB), BbICOKAst CKO-
pocTb camopaspsifa (1o 25% B mecsu),
Hanuume “sdpdexta namaTtu”, a TaKkke
HeBe30nacHoOCTb As OKpyXalowen cpe-
bl (Takue akkymynsTopbl TpebytoT cne-
UuansHoOW yTunusauum).

“BddekT namMaTu” npossnsieT cebs
cnenytowmm obpasom. Ecnu Bbl ycTa-
HaBrnveaeTe Ha 3apsaky 6arapeto, Ko-
TOpas paspsikeHa He NOMHOCTbI, TO ee
eMKOCTb nocne 20 UKo 3apspa co-
kpatutca (Ao 20%!). 310 obbsicHsieTcs
TEM, UYTO AKTUBHbLIE INEMEHTLI aKKYMY-
NATOpa UMEKT MUKPOKPUCTaNMYECKYO
CTpYKTYpy. Fpy HenonHowm pasps/ke ak-
KyMynstopa KpucTannel yBenMuMBaloT-
csa B 10...100 pas, 4TOo NpUBOAMUT K
YMeHbLUEHWIO NNoWAaAn KoHTakTa anek-
TPOAOB C 3NeKTponuTOoM. B pesynbrare
€MKOCTb aKkymynsitopa karactpodu-
YeCKu YMEHbLLAETCS. YBEnUUeHHbIe Kpu-
cTannsl, KpoOMe TOro, MOTYT NOBPEAUTb
NNacTuHbI cenaparTopos (M3onupytoLlye
NNAacTUHbl MeXay NONOXUTENbHO U OT-
pruaTenbHO 3apsikeHHBIMU 3NeKTpoaa-
Mi). 3TO UpeBaTO MMKPO3aMbIKaHUSAMM
W yBenuyeHneM Toka camopaspsaa.

Hukenb-MeTannruapuaHoie akkymy-
NATOPbI -— XOpOoLWasa ansTepHaTMBa HU-
Kenb-kagMueBbiM. OHKU umeloT 60nb-



AKKYMYJIATOPDbI
OJA MOBWNJIbHDBbIX TEJIEPOHOB

Wy eMKoCTb (npumepHo Ha 30%),
Aonbile noaaepxmsarwT paborocnocob-
HOCTb TeneOoHHON TPYBKKM, 3konoruyec-
ku 6e3BpegHbl JTn BGatapen MOXHO
noasapshkartb, faxe eCnuv OHW paspsixe-
Hbl HEe nonHocTtblo (“addhekT namsTu”
BblpaXeH Yy HUX B MeHblUeW CTeneHu,
XOTsl BCe-Taku npucytcreyet) K Hego-
crarkam 3TUX akKkyMynsTopoOB OTHOCHT-
cs Hebonbloe Yucno UMKnoB 3apsiaal/
pa3psiga (okono 500), Gonee BbICOKWMA
camopaspsia 1 6onee Bbicokas LleHa no
CpaBHEHUIO C HUKEeNb-KaAMUEBBIMU
NutueBble akkyMynsiTopbel Ha cerod-
HAWHWA deHb Haubonee npeanoYTU-
TenbHbl Cpeanm HUX MOXHO nepevuc-
NUTb NUTUIA-UOHHbIE, NUTUIR-METaNNN-
Yeckue, NUTUR-nonumepHele Gatapeu
OHK xOpoWK TEM, HYTO UMEIT 3Hauu-
TeMNbHYI EMKOCTb NPM TEX Xe pasMmepax
U COBepweHHo He obnagatT “sddek-
TOM namsitw” CKopoCTb camopaspsiga
cocragnsier meHee 10% B mecsiu ans
NUTUA-UOHHBIX U 1 2 % ana nUTUn-mMe-
Tannuueckux 6arapen Ho oHu Gonee
[0pOrve, HEKOTOPbLIe aKKyMYnsITOpL! pa-
60TaT TOMBKO NPU NONOXUTENbHbIX
Temneparypax, UM CBONCTBEHHO TakK Ha-
3blBaemoe “CrtapeHue”, gaxe Korga ak-
KyMynsiTop He ucnonb3yetcs 3TOT npo-
uecc HeobpatuM npUMEHsIEMblE MeTarn-
nbl npegHasHa4eHbl 4ns paboTbl TONLKO
B TeveHWe OnpeaeneHHoro Bpemedu Pe-
CYpC aKkkyMynsiTopa COCTaBAsieT OKOMOo
ABYX NET, OfHAKO eMKOCTb 3aMeTHO CHU-
XaeTcs yXe nocne roga sKkcnayataumm
OpHa u3 nocnegHux pas3paboTok B
chepe akkyMynaTopHbuix Batapen — nu-
TUR-NONUMeEpHble OHWK Nerkue 1 Hebonb-
wue, moryT Geitb nMobon dopmei B oc-
HOBHOM KX JenatoT NnoCKMMK, NOBTOPSI-
LMK HOpMY KOpnyca MOBUMBLHOO Te-
negoHa OpHako OHM BecbMa YsI3BUMbI
— YyBCTBUTENbHbI K “nepesapsay”, 6osT-
CS HU3KUX TeMnepatyp YuuTbiBas 310, @
Takke ux Hambonee BbICOKYH CTOMMOCTb,
OCHaLWLATCs NMUTUNR-NONUMEPHbLIMU akK-
KymynsiTopamm foporue Mogenu tene-
¢oHoB BusHec-knacca — obpalarbes
C HUMW criegyeT BeCbMa GepexHo
YT1obbl akkymynsiTopHast batapes oT-
paborana NOMNOXEHHbIN CPOK, BAXKHO
npaBunbHO BbibpaTk 3apsigHoe ycTpon-
CTBO [lONroBeYHOCTb akKyMynsTopa
HanpsiMyio 3aBUCUT OT peXuma ero 3a-
psaku bonblie BCero akkymynsitopbi
CTpagatoT OT U3bbITOYHOro “nexaHus” B
3apsigHOM yCTpoWCTBe (nepesapsiga)
Insa HopmanbHOW paboThl Heobxoaumo
KOHTPONUPOBaTb Tpu hakTopa BpeMmsi

3apAaku, BENUUMHY TOKa 3apsiga v TeM-
nepaTtypy akkymynsitopa

NICd-akkyMynsiTopbl HavMeHee Kan-
pusHbl NIMH u Li-ion TpebytoT cneuu-
anbHbIX pexumos 3apaaku CoBpemeH-
Hble HUKeNb-KagMUeBbIE U HUKenb-Me-
TannrmgpuaHblie 6atapen Bbigepxusa-
10T NpeBbLIWEHWE TOKa 3apsiaa, HO BO3-
HUKaKLLUA NpU 3TOM neperpesB yMeHb-
LWaeT CPOoK UX cnyxob!

Kakue e cyllecTBylOT BUAL 3apag-
HbiX ycTponctB? CoToBbi TenedoH
0BblMHO YKOMNNEKTOBaH NPOCTEALWNM
TpaHCcgopMaTOpHbIM 3apsHbLIM YCT-
poncTBOM WN3roToBUTENN TEnedoHOoB
3aboTtaTcs 0 TOM, 4TO6bI Takue 3apsa-
Hble YCTPOMCTBa AOCTaBNANMU NOMNb30Ba-
TenssM MUHUMyM Gecnokoncrtea OHu
npegHasHaqeHbl Ans paboTe! CO BCeMMU
BO3MOXHLIMW TUNAMKU aKKyMYnsiTOPOB,
UCNonNb3yembiX B JaHHOM TenedoHe —
NiCd, NIMH u Li-lon pasnuyHoi eMKoc-
™1 Takoe 3apsgHOe YCTPOWCTBO, BCnea-
CTBU1e CBOEN NpoCToThI, He obecheunBa-
€T XOPOLLYIO COXPaHHOCTb aKKyMynsiTo-
pa 1 KOHTPOMb 3a PEeXWMOM 3apsaaku
Hanpumep, ons akkymynsiTopoB Ha oc-
HOBE HUKENs pekoMeHayeTcsl nepuoau-
YeCKUM NONHLIN paspsg Ho Tened)oH He
cnocobeH NONHOCTLI0 paspsauTb bata-
peto — OH OTKNK4YaeTCsl Npu OOCTUXe-
HUWM OnpeaeneHHoro nopora Hanpske-
HUA Takum obpasom, MUHUManNbHoOe
3Ha4YeHWe HanpsKeHusl, 4O KOTOPOro
HeobxoguMo paspsanTb akkymynsTop
ONsi npeaoTBpalleHmMsl yMeHbLIEHUs! ero
€MKOCTU, He JOCTUraeTes

JNlyywum BapuaHTOM siBnsieTcs Ha-
CTOMNbHOE 3apsaHOe YCTPOWCTBO C OyH-
Kumen paspsaa Beibop Takoro yctpou-
cTBa — feno orBetcTBeHHoe! He Bce
YCTPOWCTBA CNOCOBHbLI 3 (hEKTUBHO 3a-
psatb Li-lon-akkymynsiTopbl — nNpouc-
XOOMWT HENOMHbIW 3apsa U faxe Cokpa-
LieHue cpoka cnyx6bl 6atapen Hanpu-
mep, komnaHus “Motorola” npegynpex-
naer, uto Ans 3apsaa Li-lon-akkymyns-
TOpPOB HEOBX0AUMO UCNONL30BaTL TOMNb-
KO 3apsfHble YCTPONCTBA C NOroTMNOM
“EP” (Expert Performance).

Kpome Toro, o6bluHO 3apsiiHOe ycCT-
PONCTBO NpeAHa3Ha4YeHo AN akKyMynsi-
TOpPOB onpeaeneHHon emkoctu [loato-
My “MegneHHoe” 3apsiiHOe YCTPOWCTBO
ONsi akKyMynsiTopos Hebonbuwown emko-
CTW MOXET Heo3apsiAnTb akKyMynsTop
BonbLLWON EMKOCTU JaXe 3a NPOAOSIXu-
TenoHoe Bpemss W HaoBopoT, UCNonNb-
30BaHue "GbICTporo” 3apsigHOro yCTpou-
CTBa C MHTEHCUBHBIM TOKOM 3apsnfa upe-

BaToO nepe3apsiKkon akkymynsitopa He-
6ONbLUON eMKOCTH

HacTonbHble 3apsigHble YCTPOWCTBA,
Kak npaBuno, UMeLOT ABa rHesga — ans
TenedoHa BMECTE C aKKyMynsiTopoMm U
TONbKO ANs akkymynstopa WMeHHO
rHe3no ANnst akkymynsitopa umeet dyH-
KLMI0 NOMHOrO paspsiga

Hoporue mogenu coToBbIX TeNeOHOB
MOTYT KOMNAEKTOBAaTbCs 3apsigHbIM yC-
TPONCTBOM, MCNONb3YIOLUM TEXHONO-
rMI0 UMNyNLCHOW 3apsigku OHW npeg-
HasHaqeHbl Ans Bcex TUNOB Gatapen u
ocobeHHo xopouwm anst NICd-akkymyns-
TOpoB MMnynbCcHas 3apsigka paspyla-
€T Kpuctannuueckne obpasoBaHus ak-
TUBHOO BelecTBa, BO3HUKaUINE B ak-
KyMYnsTopax npu skennyaraumm, u “ag-
ekt namaTu’ cHmxaetcs OpgHako co-
061y npuckopbHyto BecTb® U3-3a Bpoc-
KOB HanpshXEHUS B HALUMX 3neKTpuqec-
KMX CeTsIX Takue “4yno-3apsgHukn” mo-
ryT CropeTb 3a OfHY HO4b

ABTOMOGBMNBLHOE 3apsifHOe yCTpon-
CTBO HeobXxoaumo Tem, KTO nNpoBOAMUT
MHOro BpemeHu 3a pynem Cambil npo-
CTOW BapuaHT BLINONHEH B BUAE LUHYPA,
COEAMHSIIOLLIEND COTOBbIV TENedhOH C rHes-
AO0M aBTOMOBUNBLHOro NpUkypmusBatens
(Bce “crapbie” Mogenu Takux 3apsiaHUKoB
npefHasHaveHbl TONbKO ANSA 3apsgky
NiICd- u NiMH-akkymynsiTopoB)

Y1066l NPOANUTL HACKONbKO BO3MOX-
HO CPOK 3KcnyaTaluu, cnegyer cobnio-
haTtb OCHOBHble npasuna obpauieHus ¢
aKkkyMynsiTopammu

- HOBble HUKENb-KaAMWEBLIE U HU-
Kenb-MeTannrmapuaHbie akKymynsTopbi
NOCTaBnsloTCA B paspsPKeHHOM COCTO-
SAHUKN, NOSTOMY Nepes ero UCNonb3osa-
HueM HeobBXxoOuM nonHbin 3apsg Kak
npasuno, NepebIA 3apsg AonxeH BuiTb
ANUTENbHBIM, faXe NoCne TOro Kak UH-
AMKaTtop CoOBLLMT O 3aBepleHun npo-
uecca 3apsiakm AKKYMynsiTop OCTUrHeT
MaKCUManbHOW eMKOCTHU uepes 2-3 LiKK-
na nonHoro paspsfa/3apsga 3710 chpa-
BegnuBo u gns Li-lon-akkymynsiTopos,
HO NOCTaBASIHOTCH OHW B NOMYy3apsiKeH-
HOM COCTOSIHWM,

- NiCd- unu NIMH-akkymynsatopbl ne-
pen 3apsiakon peKoMeHAyeTCs NOMHOC-
TbIO paspsauTb (B TenedOHe unu 3apsia-
Hom ycTpouncTBe) Ocrtasbre TenedoH
BKIMHO4EHHBIM 10 TEX NOP, NOKa OH He
otkmounTcs ocne aroro cmeno noa-
CoeuHsINTE 3apsiHOe YCTPONCTBO,

- ecnu Bbl cobrpaeTecb HayaTb 3apag-
Ky NICd- unu NIMH-akkymynsitopa, He
JOXA3BLWKCL ero NOMHOW paspsiaku, no-



cTapaniTecb BCe-Taku NPOBECTU ee no-
3aHee XoTs Bbl pas B Hegento Npouseo-
OUTE LIMKNbI NONHOW pa3psiakun/3apsakm;

- He octaenante NiCd- unu NIMH-ak-
KyMYnsiTOp B 3apsifHOM YCTPOWCTBE noc-
ne OKOH4YaHWUsl 3apsifa, NOCKOMbKy 3a-
psgka NpogonxaeTcs, XOTH U 3Ha4u-
TEMNbHO MEHbLW WM TOKOM. [NoaTOMY Anu-
TENbHOE HaxoXaeHWe akkyMyNns[aTopoB B
3apsAHOM YCTPOMCTBE NPUBOOUT K WX
nepesapsiy U yxyaLweHuio napameTpos.
MpeanbHblM BapuaHTOM SIBNSIETCS WUC-
NoNbL30BaHWe 3apsifHOMo YCTPOWCTBA,
KOTOpOe aBTOMaTuU4ecku OTKNwYaercs
nocne NonHon 3apsaku Garapew,

- cTapaunTtecb npuobperartb Tonbko
dUpMeHHble 3apsaHble YCTPOWCTBa.
“HepogHble”, HekauecTBeHHble 3apaa-
Hble YCTPOWUCTBA CHWKaT NPOOOIHKU-
TENBHOCTb XU3HU akkyMynsTopHon Ba-
Tapeun, He FoBOPS yXXe O TOM, YTO OHU
MOryT yrpobutb ee mMOMeHTanbHoO (Ha-
npumep, B cnyyae HecoBnageHus no-
NSAPHOCTU UNKU HanpsPKeHus);

- NOMHWUTE, YTO B BbIKMOYEHHOM CO-
CTosIHUM TenedOH 3apsianTcs GeicTpee,
TaK Kak eMy He npuxoguTcst TpatuTb
3HEpPrMio Ha nogaepxaHue gucnnes,
YacoB U TQH;

- €Cnk ecTb BO3MOXHOCTb, npuobpe-
TUTE 3anacHyl akkyMynsiTopHyio 6arta-
peto U HocuUTe ee ¢ cobon Takum obpa-
30M Bbl CMOXETE NOCTOSHHO JOBOAUTL
aKKyMynsiTop, Haxogawmics B Tenedo-
He, 40 NONHOTo pa3psaa. 310 yBenuuuTt
CPOK ero cnyx6bi;

- NPOAOMKUTENBHOCTL PaboThbl akky-
MYnSITOpa OT O4HOM 3apsiaku 3aBUCHT OT
Maccbl (pakTopoB. 310 peanbHas em-
KOCTb aKKymMynsiTopa, MHTEHCUBHOCTbL
pasroBopoB NO TenedOoHy, akTUBHOCTb
nepemeLlleHni B NpOCTPaHCTBE, paccTo-
sHue 0o 6a30BOW CTaHLMKU, pexuM pa-
60Tbt TENedOHa, TeMnepaTypa OKpyxa-
foLen cpegbl,

- ANS yBenuUueHus cpoka cnyxbbl u
COXpaHeHUn 3NeKTPUYECKOW eMKOCTU
aKKyMynsiTopa He OcTaBnsiiTe ero B Xo-
NOAHbIX UK XapKUX MecTax, Hanpumep,
NeToM 1 3MMOWN B aBTOMOGMNAX, OKORO
paguaropos oTonneHusl. TenedoH ¢
XONOAHbIM aKKyMynsiTOPOM BPEMEHHO
MOXeT He paboTaTtb, gaxe ecnu oH non-
HOCTbIO 3apsiXKeH;

- HAKOrga He 3apshkalite neperpes-
WWACH UNK 3amMep3wnin akkyMmynsTop!
MogoxauTe, noka OH JOCTUTHET KOMHAT-
HOM TeMnepaTypbl XpaHuTe akkymMynsi-
TOp npu Temnepatype 15 . 25°C (npe-
AenbHbie 3HaYeHUs TeMneparypbl, kak
npaBuno — ot -10 go +45°C);

- He gonyckaite 3amMmblkaHus 3neKkTpu-
YECKUX KOHTAKTOB akKymynsitopa Ha
MeTannuyeckue npegMetbl. 3TO npuBe-
OET K ero NOBPEXAEHUI0.

J OPOVOAJbHbLIN

C.ABPAMOB,
r OpeHbypr,
E-mail: asmoren@mail.ru

CBAPQYHbI/A TPAHCOOPMATOP

Macco-rabapuTHble xapakTepUCTUKN y
TopouaanbHbiX TpaHcgOpMaTopoB Ha-
MHOrO nyuuwe, yem y - 1 M-obpasHbix
Mpwu Tex Xe xapakTepUCTUKax TOpoU B
1,3. .1,5 pa3a mMeHbwe. 370 BecbMa
KCTaTu, Korga cBapo4Hbin annapar To U
[Eeno NpUxoauTcs nepetackusBarb ¢ Me-
cTa Ha MecTo.

B npegnaraeMoi KOHCTpyKUWUK TOPO-
naanbHbin TpaHcopmMaTop U3roTasnm-
BaeTcsi U3 OTCNYXUBLIErO CBOW CPOK
NPOMbIWNEHHOIo CBAPOYHOrC TpaHc-
cdopmatopa. Ains atorc oH pasbupaet-
cs1, U U3 NNacTuH pa3mepamu 90x450 mm
cobupaercs “6ybnuk”. HyxHast nno-
waab cepaevHuka 3aBUCUT OT Konunue-
CcTBa NMacTuH.

B npuHuMne, nnacTuHbl MOXHO MC-
nonb3oBatb W OT CTapbiX NamnoBbIX
L{BETHbIX TENEBU3OPOB TpaHcdopmaTtop
TC270 unu TCA310 pasbupator, [1-06-
pasHble cepaevHUKKU yaapoMm MONoTka
pa3buBaT Ha nnacTuHbl, KOTOpble Ha
HakoBanbHe BbinpaenstoT. [ns usroros-
neHus “Bybnuka” HeobxoaMmO cknenatb
o6pyy4 U3 NNacTuH ¢ BHELWHUM auameT-
pom 260 mm. BHyTpb 0Bpy4a BcTaens-
10T NEPBYIO NNACTUHY, NpUaepxXuBas ee
pykon, 4Tobbl OHa He packpyTunach,
BCTbIK K HEl — BTOPY10, U T.4. 4O nony-
YeHUs BHYTpeHHero guamerpa “Gybnu-
ka' 120 mm (puc.1).

Ecnu “6ybnuk” genaercs u3 tpaHc-
dopmartopos TC270, TO ero guamerp
Heobxogumo nepecuuntarb Ans nonyye-
HMA HeobxoaMmon nnoulagm CedeHus.

MOXHO pekOMeH0BaTb U3rOTOBUTL ABa
“Bybnuka” U CNnoXuTb UX BABOE, B 3TOM
cnyyae BHeWHWe U BHYTPEHHWe aAnameT-
pbl MOXHO OCTaBUTb 6e3 U3MeHeHuUs.
Kpasi Topouaa obpabaTbiBatoTcst Ha-
nunbHUKOM W3 anekTpokapToHa usrotas-
NUBAKOTCA [Ba Konblia C BHEWHUM aua-
MeTpoM 270 1 BHYTpeHHUM — 110 MM, a
Takke nonocka wupuHon 90 MM 3aro-
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TOBKU U3 3NeKTPoKapToHa NpUKNaabliBa-
oTes K “Bybnuky” u obmarbiBatoTcs U3o-
NeHTOW Ha TkaHeBOW ocHoBe. MOXHO
obmoTaTh TECBMOW OT NETAN pa3MmarHu-
YMBaHUSA KuUHeckona.

MepBuyHas 06MoTKa TpaHcdopmMaropa
MoTaeTcst nposoaom M3B-2 2,0 mm,
Konn4ecTBO BUTKOB 4ns ceTu 220 B npu-
MepHo paBHo 170 OHO BO MHOTOM 3a-
BUCUT OT NNOTHOCTWM cBOPKM NNacTuH.
To4HOE KONUYECTBO BUTKOB MOXHO On-
penenuTb 3KkcnepumeHTanbHo. Mogknto-
Yyaem nocnegoBaTensLHO C NEPBUMHOW
obmoTkon TpaHchopMaTopa aMmnepmerp

X1 SA1
T
2208
I
VD1 VD2
Yoo ¥
TAT71-250
Vs2
VST ¥ inaso Inexpd
N vos
K/209A
VD6 KC156A
Vs3
KY101A
Puc. 2 |




nepeMeHHoro toka Ha 10 20 A u Bknito-
YaeM B ceTb Ecnm Tok xonocToro xopa
Gonbwe 1 2 A, HeobGxoauMo AoMoOTaTb
BWUTKU, €CNU MeHbllle, MOXHO OTMOTaTb
BropuuHas obMoTka MoraeTcs npoBo-
nom B3 ceueHnem 15 20 MM2 U co-
nepxut 30 ButkoB Tpetbst 0BMoOTKaA
coaepxuT Takke 30 BATKOB U Hamora-
Ha nposoaoM MI'T® 0,35 mm Mexpy
CNosiMM NPOKNaabIBAeTCa U3oNaumns 13
TECbMb!

MMocne uMcnbiTaHusa TpaHcgopmaropa
MOXHO NPUCTYNUTb K U3rOTOBAEHWUIO
cxeMbl ynpasneHus (puc.2) OHa npea-
craBnsieT coGol ha3oBbi perynstop
Toka [lepeMeHHoe HanpshkeHue ¢ 06-
Motku |l TpaHcdhopmaTopa BbinpsaMns-
ercs MocToM Ha amogax VD5  vD8 [lo-

NOXUTENbHON NONYBOSHOW 3TOrO Hanps-
XeHus Yyepes pesucropbl R1, R2 3aps-
xaercst koHgeHcatop C1 Koraa Hanps-
XeHWe JocTuraer npuMepHo 6 B, npo-
ucxoamT npoboit aHanora HU3KOBOMLT-
HOro AMHKUCTOpa Ha ctabunuTpore VDB
u tupuctope VS3, n 4epes auog VD3
oTKpbiBaetcs Tupucrop VS1, koHaeHca-
Top C1 npu atoM paspspkaercs To xe
camMoe NPOUCXOAUT NpW oTpUUaTenbHON
NONyBOMHe, TOMNbKO OTKPbIBAETCH AMoA
VD4 u tupucrop VS2 Pesuctop R3 cny-
XKUT AN OrpaHUYeHns Toka Yepes aHa-
nor auHUcTopa

HanaxwuBaHue yCTPOWCTBa 3akroya-
eTcsa B yCraHoBke pe3nctopoM R1 He-
06x0auMoWn 30Hbl perynmMpoBaHus cea-
POYHOro TOKa

/7

CBETOAOUOAOA

YHuBepcanbHbIi CBETOAMOA Npen-
cTaBnser cobor onTo3NeKTPOHHYO UH-
TerpanbHyto CxeMy, 3To — [BYXNOf+aC-
HWK, KOTOpbIA MoxeT pabotath B ue-
NSX NOCTOSIHHOTO U NepeMeHHOro Toka
TUNUYHBIM NpeacTaBuUTENeM Takux
aneMeHToB sBnsietca NSL4944 ¢ NSC
(CWA), BbinyckaeMbit ¢ 1977 r Mo
BHELWHEMY BUY OH NOYTU HE oTnuya-
ercst oT obbl4HOrO CBeTOAMOAa, HO B
Hero BCTPOEHbl BbINPAMUTENb U CTa-
6unu3aTop Toka ITOT INEMEHT MOXeT
pabotath B Liensix nepeMeHHoro Toka
C HanpspkeHuneM ot 3 Ao 12 B n B ue-
NSAX NOCTOSIHHOIo TOKa C HanpspKeHu-
eM oT 4 ao 16 B Yepes ceeroanon
Te4eT NOCTOSAHHBIW TOK nopsiaka 13 MA
YHuBepcanbHbIt CBETOAUOA WUPOKO
ucnonb3yercs AnNa uHaMkauum B pas-
NMYHBIX cxeMax, He Tpebysa Bannacrt-
HOro pesucropa

dyHKUMOHANbHLIA aHanor yHuBep-
canbHOoro CBeToAMOoAa MOXHO NOCTPO-
UTb No npunaraeMon cxeme Cxema
MOXeT BbiTb MCNonNb3oBaHa aANs UHAK-
Kaumm B Liensix NOCTOSIHHOIo U nepe-
MEHHOro HanpspkeHuh U Byaert nones-
Ha Npu 3KCNepUMeHTUPOBaHUK C pas-
NUYHBIMKU PaaNO3NEKTPOHHBIMU YCT-
poncreamum

OcHoBy cxeMbl 0bpa3syeTr ogHoTpaH-
3UCTOPHLIA reHepaTop CTabunbHOro
TOoKa BenununHa Toka 3agaercs nog-
GopoMm pesucropa R2, opueHTUpoBOY-
HY!0 BENWUUHY KOTOPOro MOXHO oLe-
HUTb NO hopMyne

0,65

lo = R (A),

%
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2x2A5606

rae conpoTtuenene R2 — B oMax

py M3MeHeHun BXOAHOIo Hanpsxe-
HWUs OT 6 40 22 B reHepupyeMbI TOK
u3MeHsieTCs He Gonblue, 4eM Ha 1,5 MA
BenuunHa Toka 4epes ceeroanod npu-
MepHo pasHa 10 MA 3710 3HaveHue
BbIBpaHo B pesynbrate KoMnpomucca
MeXay XOpolen SpKOCTbI0 U ManbiM
noTpebneHneM YHueepcanbHbIA CBETO-
avop Moxet pabotarb B Liensix C noCTo-
SIHHBIM HanpskeHWeMm ot 4 go 23 B, u
nepeMeHHbIM — ot 3 Ao 17 B

B cxeMe uMcnonb3oBaH MOCTOBOW
BbINpsiMuTeENs TMNa B30C125 ¢ AEG
(FTepmaHnus), Ho, B cnyyae Heobxoam-
MOCTUW, €ro MOXHO 3aMeHWUTb Bbinpsi-
MUTENbHLIMU anoaamu [ing ynyuwe-
HUS SAPKOCTU CBEYEHWUSE MOXHO MUC-
nonb3oBarb VQA13C

YHuBepcanbHbI CBETOANOA MOXET
noaknto4aTbCst napannenbHo Harpys-
Ke, BKNo4aTbCs B Llenu KNtodewn, pene,
TpaH3uCTOpoOB MNK TUpUCTopoB OH
MoxeT paboTaTtb Ha BbIXOAE WHTEr-
panbHbix cxem TTN u MOMN

Paduo, Tenesusus, Enekmporuka,
N8/98

Tiepesco
»

B kadectBe SA1 MOXHO MCNONb30BaTb
nobon aBToMar Ha Tok cpabarbiBaHUs
25 A VD3 VD8 — nogonayTt anoab
KO202B  KO202M munu ntobbie, paccuu-
TaHHble Ha Tok Gonee 0,7 A 1 Hanpske-
Hue 70 B Bmecto tupucropa KY101A
MOXHO Mcnonb3oBatb KY201, KY202
Pesnctopbl R1, R2 — Ha MOLHOCTb He
MeHee 10 Br KonageHcarop C1 — tuna
K50-6 Auoabl VD1, VD2 un tpucTopsbl
VS1, VS2 — Ha tok 160 250 A c nio-
6oW rpynnon No HanpsbkeHuto Mx He-
06x0AMMO YCTaHOBUTb Ha pagMatopbl
nnowaabio He MeHee 100 cM2 OBMoT-
ka Hl TpaHcdopmaropa paccunTaHa Ha
HanpsbxeHne 40 B BropuuHyio obMort-
Ky MOXHO aoMoratb, ecnu norpebyert-
CS1 NOBLICUTb CBAPOYHbLIN TOK

CTabunusaumsn
HanpsHkeHuns
aganTepoB

B yHuBepcanbHbix agantepax (OHU
MMeT nepekntyarenb HanpsHKeHus)
BbIXOAHblE HAaNPSPKEHWUs XONOCTOro Xxoaa
4acTo NpPeBbLIWalT HOMUHanNbHble B
1,5 .2 pasa [lonpaBuTb nonoxexHue
yaobHee BCero ¢ NOMOLLBIO napameTpu-
YecKoW ctabunmusauum nepeMeHHoro Ha-
npspkeHust Ha pucyHke nokasaHa crabu-
nU3aums BbIXoHOro HanpshxkeHus 3 B npu
TOKe Harpyskn go 100 mA.

B nepsuuHyto 0BMOTKY TpaHchopma-
TOpa BKNOMEH OrpaHUYMTENbHbIW Pe3u-
ctop R1, a Bo BTopuyHyto — crabunur-
poHbl VD1, VD2 bnarogaps takoMmy
BkNtouyeHno R1 yMeHblleHo Hanpsike-

SA1
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-2208

VD1
V. KC433
V2
K KC33

Nl

HWe Ha nepBUYHOW 0BMOTKe TpaHcdop-
Maropa, TeM CaMbiM obnervyeH pexuM
ero paborbl Ctabunutponbl VD1 n VD2
CUMMETPUYHO OrpaHM4MBaloT Hanpske-
HWe Ha BTopu4HOW obMotke [Ipu atom
CHUXaercs KoadUUMEHT nynbcaumi
Ha Bbixoae ANMOAHOro MocTa
Lna crabunuzauun HeCcKonbKUX Ha-
NPsKeHMN HeobXoAUMO NOAKMIOUUTL K
COOTBETCTBYOLIMM OTBOAAM BTOPUYHON
obMoTtku T1 HeoBxoauMble cTabunuTpo-
Hbl ¥ YMEHbLWWUTL CONPOTUBAEHME Orpa-
HuuuTENbHOro peancropa R1
C.FAPMATIOK, B.AHbAHOB,
E-mail mailto mirr@front ru
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C NOCNEQOBATENbHbIM
WHTEPD®ENCOM

B cBeToguMHamMuueckux YCTpOWCTBaxX  CraBe CoAepXar nporpaMmmaropbi, KoTo- Ko koMBuHauum 16 6ur, B [3Y MOXHo
(COY) nogknoueHue KaXKaoro CBeToOU3-  pble NO3BONAT 3anuUCbiBaTh B namMaTb  3anucarb N=16384/16=1024 ceeroguHa-
nyyarouiero aneMeHTa (NaMmnoYkm unu 1 BOCNPOU3BOAMUTL pasnuyHbie nocne-  Mu4eckue KomouHaumm. Npogonxkurent-
ceeroamoaa) Kk bnoky ynpasneHnst (kOH-  40BaTtenbHOCTU CBETOAMHAMMUYECKMX  HOCTb BOCTPOM3BEAEHUSI NPOrPamMMbl, npu

Tponnepy) vaule Bcero tpebyer otgenb-  KOMBGUHaUMIA. onTuManbHon (MO MHEHMIO aBTopa) “ac-

HOFo CUrHanNbLHOro NPOBOAHMUKA (HE CYK- OpHako, Kak noka3an onbiT 3kcnnya- Tote 10 Tu cocraesnser T=1024/

Tas “obujero” npoeoga). C poctoM 4mc-  Tauuu, pyHkuum nporpammaropanoutu  10=102,4 ¢ (1 MmuHyta u 42,4 c).

Na Takux 3NEMEHTOB U TUPNSIHA 3TO NPW-  HE UCNONb3YIOTCS, NOCKONLKY HEeobXo- Ha snementax DD1.1, DD1.2 Buinon-

BOAWT K 3HAUMTENbHOMY YBEMWYEHUID  AUMOCTb B Nepesanmncu nporpaMMbt Bo3-  HeH HY-reHepatop npsMOYronbHbiX

XKryTa npoOBOAOB. Hukaetr pegko. Takke He obasarenbHO  UMNYNbLCOB C Yactoton okono 10 Mu.
Mpegnaraio yHKUMOHANbLHO pasge-  Mcnonb3oearb namaTb Tuna ACMN3AY —  Yepes audydpepeHumpyouLyo Lenoyky

NWTL Y3nbl KOHTPonnepa. TakToBbIA re-  MOXHO npuMenuTtb U [3Y ¢ ynbtpadgm-  C2-R3 orpuuarenbHblil nepenag kax-
HepaTtop v y3en (h)OpMUPOBaHUA ynpaB-  ONeToBbIM cTupaHueM (K573P®2), a  goro BbiXOgHOro MMnynbca BO3AeUCTBY-
NAOUIMX CUrHANOB OCTaBWUTL B OCHOB-  NpOrpammy 3anucarb CnoMoLbio 0Bblu- €T Ha Bxoa (BbiBog 1) RS-Tpurrepa Ha
HoM Bnoke, a ynpasnsowne perucTpbl,  HOro nporpammaropa. Cxema koHTpon-  snemeHTtax DD2.1, DD2.2, ycraHaBnu-
K BbIXOaM KOTOPbIX NOAKMIOYAlOTCs CBe-  nepa ans pabotbt NO nporpaMMe, 3a-  Basi €ro B eAMHU4HOE cocTosiHue. Bbi-
ToManyvaluwmne aneMeHTbl, caenatb B wuton B [13Y, nonyyaercs ropasgo Npo-  COKWIA YPOBEHb C NPsIMOrc Bbixoga 3To-
BUAE BbIHOCHLIX 6NOKOB (N0 uucny rmp-  Wwe. ro tpurrepa (ebieoga 3) DD2.1 paspe-
nsiHg). Ans nepegaqm gaHHbIX B MUKPO- Ycrpoicreo (puc.1) cobpaHo Hapac-  waet pabory BY-reHepaTtopa Ha ane-
CXembl ynpaBnsitoWux perucTpoB Mc- npocrpaHeHHbix UMC cepunn K561, mMentax DD1.3, DD1.4, dopmupyioLe-
nonbL3yercs nocnegoBarTensHblii uHTep-  KP1533, KP1564 1 no3sonsier Hesaeu- o nayky u3 16 MMnynoCoB, KOTOpbie
eic C NATLIO COBAUHUTENBHBLIMM NPO-  CUMO YNPaBNSTb KaXAbiM U3 16 aneMeH-  nepeknodatot cderunk DD4.2. Kogosble
BOAHMKaMU (BKNOYas WKUHY NUTAHWS U TOB TMPNSAHAbI MO TPEM CUrHanbHbiM  KOMBKMHaLUUM Ha BbIXOAax CHeT4MKa Npo-
obwmn npoeog). Takas cTpyktypa no-  nuHuam D, E, C nocneqoBatensHoOro H-  M3BOAST ONPOC aApeCHbIX BXOA0B MyNb-
3BONSIET YBENUUMBATb KONUYECTBO NaMm-

nouek 6e3 gonoNHUTENbHbIX CUrHanb-

HbIX NPOBOOHWKOB MEXAY OCHOBHbIM

003 1
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koHtponnepa CQlY ¢ nocnegosartenb-  Tepdeica. C MUHUManNbHLIMK annapar-
HbiM UHTEpd encoM Ha ocHoBe O3Y cTta-  HbiMU 3aTpaTaMu MOXHO yBeNuuuBarb
Tuueckoro tuna (KP537PY2) u sHepro-  uncno aneMmeHrtoB. [pu eMkocTu uc-
HesaBucumon namatu 3CMNN3Y tnna nonbayemon MC K573Pd2 16 Kéut
28C16. Oba koHTponnepa B cBoeM co- (16384 6uta) u gnunHe ceeTogMHaMmMyec-

OD3, DD4 KS6WMEND (KP15544E23)



Tnnekcopa DD6. Ha ero Bbixog B noc-
nepoBaTenbHOM Koge nocTynaeT MH-
dopmaums ¢ ebixogos DO...D7 N3Y
DD5, 3anucaHHas TaM no agpecaM, yc-
TaHaBNMBaeMbIM Ha BbIXOaX CHETUMKOB
DD3.1, DD3.2, DD4.1.

Mpw noagade nuTatoLLiero HanpsiXeHust
cuetunkn DD3.1, DD3 2, DD4 1, DD4.2
yCTaHaBNUBaloTCA B HyNeBoe cocTos-
Hue c noMolublo uenodkn C4-R5-R6.
RS-Tpurrep MoxeTt ycTaHOBUTLCSH (C
paBHOW BEPOSITHOCTLIO) Kak B eAMHUY-
Hoe, Tak 1 B HyneBoe cocTtosiiue B cny-
Yae YCTaHOBKMW ero B Hynegoe cocTosi-
Hue (Ha NpsAMOM BeIxoae — “0”) pabora
BY-reHepaTtopa 3anpeuleHa, v Ha ero
Bbixoge (BbiBog 10 DD1.4) — “0”. Mep-
BbIM OTpULIATENbHBLIM NepenaaoM C Bbl-
xopa HY-reneparopa RS-tpurrep ycra-
HaBnMBaeTCs B eANHWYHOE COCTOsIHUE
v paspewaert pabory BY-reHepartopa.

MepBbit NONOXUTENBHLIA Nepenag ¢
ero BbIXxoAa, NocCne orpaHudeHns no
anutenbHocTu auddepeHuUpyoLLen
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ueno4dkoit C6-R8, npueoaut Kk hopMu-
poBaHuo Ha Bbixoge (Bbieoge 10) ane-
meHta DD2.3 (Tpurrep WmMuTTa C ane-
mMeHTOM 2U-HE Ha BXope) KopoTkoro
oTpuUaTENLHOIO MMNYNbCa ANUTENBHO-
CTbl0 OKONO 5 MKC.

Mockonbky Ha Bxogax A1l...A3 Mynb-~
Tvnnekcopa DD6 B HauanbHbIt MOMEHT
ycTaHoBneHb! “0”, To Ha ero BbIXog, NPow-
net 6uT aaHHbix ¢ Bxoga DO (BbiBog 4)
Mo 3aBepweHnn OTpPULATENBHOIO UM-
nynbca Ha Bbixoge DD2.3 aror 6urt 3a-
NUCbIBAETCS B NEPBYIO IYEWKY peruct-
pa DD7 nonoxuTtenbHbIM nepenagoM Ha
ero Bxope “C” (BbiBoa 12). Tak kak pe-
ructpbl DD7, DD8 paGotatot B pexume
napannenbHOro casura MHhopMauum,
CUHXPOHHO C 3anucbio BuTa gaHHbIX B
nepebi paspsg DD7 npousoinaer casur
COAEepPXUMOro BCeX pa3psaos PermcTpoB
DD7, DD8 B HanpaBneHuu Ux Bo3pac-
TaHusa (0T MNagwux paspanoB K crap-
WKM).

OpHoBpeMeHHO, Ha UHBEPCHOM BbIXO-
ae RS-tpurrepa (Bbiog 4 DD2.2) 6yaer
YyCTaHOBNEH HYNEeBOW YPOBEHb, KOTOPbIV
nocne MHBEPTUPOBAHUA 3NEMEHTOM
DDZ2.4 npuBeaeT K BbIKNOYEHUIO BbIXO-
nos perucrtpos DD7, DD8 1 DD9, DD10
Ha BpeMs 3arpy3ku Tekylien ceetoau-
HaMWyecKom KoMBuHauuu. ITo HeobXo-
AVMO ans npegoTBpalteHusn adhdekra
MepuaHus NpKU UCNONb30BaHWUK B Kaye-
CTBE CBETOM3NYYAIOLLMX I3NEMEHTOB CBe-
TOAMOAO0B (MX MHEPUMOHHOCTb O4EHb
mana).

Cnapg nepBOro NONOXUTENBHOTO UM-
nynbca ¢ Bbixoga BY-reHeparopa Ha
DD1 3, DD1.4 npuvBeaeT kK yBenu4eHuto
cocrtosiHus cyetumka DD4.2 Ha eguHu-
uy. llanee kaxablih NONOXUTENbHbI
nepenaga ¢ sbixoana BY-reHeparopa 6y-
AeT npMBoaMTb K 3anucu B peructp DD7
ouepepHoro buta MHopMauum ¢ ogHo-
BpeMeHHbIM caBurom paspsigos DD7,
DD8 B HanpaBneHuu UX BO3pacTaHus.
B 310 e BpeMs npOUCXOAUT NepeKnto-
yenne sxogos DO...D7 mynsTUnnexco-
pa DD6, 6narogaps nocneaoBarenbHo-
My yBenuueHuto koga B cHerumke DD4.2.
Mo chagy 8-ro NoNoOXuTenbHOro UM-
nynbca BY-reHepaTtopa Ha Bbixoge 3
(BbiBog 13) cuetunka DD4.2 hopmupy-
eTcs oTpularenbHbid nepenag, T.e. 3a-
KaH4YMBaETCS NONOXUTENBHBIA UMNYNbC
Ha STOM BbiXoAe CuYeT4MKa. JTOT UM-
NYNbC NPUBOANUT K YBENUYEHUIO COCTO-
AaHusa cuetumka DD3.1 Ha epuHuuy u
CuMTbIBaHWIO BTOporo 6anTa (BTOpOW ce-
pun u3 8 BUT) MHhopMauMK C BbIXOAOB
DO...D7 N3y DDs.

Mo cnaagy 16-ro nonoXmnTenbHOro Um-
nynbca BY-reHepartopa 3aBepmTcs 3ar-

py3Ka Tekylieli CBeToOAMHaMUuyecKow
komGuHauuu B peructpbl DD7, DDS8.
OpHoBpeMeHHo, cnag 16-ro uMnynb-
ca NpMBOAMT K NOSIBNEHMUIO oTpuua-
TenbHOro nepenaaa Ha Bbixoae 4 (Bbt-
Boa 14) cuerumka DD4.2 u ycTraHoBke
RS-Tpurrepa B HyneBoe coctosiHue. Ha
ero npsiMmoM Bbixoge — “0”, KOTOpPbLINA
3anpeuwaer pabotry BY-reHepaTopa.
Bbicokui ypoBeHb C MHBEPCHOIO Bbi-
xona RS-Tpurrepa nocne MHBEPTUPO-
BaHus anemeHtoM DD2.4 nepekniova-
€T BbiXoAbl PETMCTPOB B aKTUBHOE CO-
CTOsiHUME, U TeKyLLasi CBETOANHaMUYeC-
kasi KoMBMHaLMs BbiCBEUMBAETCH Ha
cBeToaMOaax 0 MOMeHTa cnaga ode-
peaHoro UMnynbca NONOXUTENBHOW NO-
nsipHocTM Ha Bbixoge HY-reHepaTtopa
DD1.1, DD1.2.

B pesynbrate MHOroKpaTHOro NOBTO-
pEeHUst ONUCaHHOIo npouecca NPoUCXo-
OWUT nocneaoBaTenbHoe BoCnpon3eeae-
HUEe CBeToAUMHaMU4YeCKUX KoMOUHauMn
(AnvHoM 16 BUT Kaxxaast), 3anUcaHHbIX
B8 M3Y no aByM nocneaoBaTenbHbiM
agpecaMm. [lockonbky BpeMms 3arpysku
cBeToaAMHaMuueckux kombrnHaumn B pe-
rMcTpbl goctaTodHo Mano (1,6 Mc npu
vyacTtore BY-reHepartopa 10 klu), cMe-
Ha KOMBUMHaUMN NPoUCXoAUT BU3yanb-
HO HEe3aMeTHO, a nepeknio4eHne B 310
BPEMS BbIXOAOB PErUCTPOB B TPETbE
COCTOsIHME, Kak OTMe4anocb paHee,
NONHOCTbIO MCKNIOYAET MepuaHue cie-
TOAWOAOB.

KoHCTpyKuua U peTanu. YCTpOMUCTBO
cobpaHo Ha neyaTHOW hnarte pa3Mepa-
Mu 105x60 MM 13 ABYCTOPOHHEro honb-
rMPOBaHHOIO CTEKNOTEKCTONUTA TONLWMK-
Hoi 1,5 MM (puc.2). CoeauHeHus, no-
Ka3aHHble LUTPUXOBOM NUHUEN, BbINON-
HSAOTCS TOHKMM MHOTOXMMNbHBLIM NPOBO-
AOM B U30NSALUMN.

B ycTponcTBe MCNONb30BaHbi pe3nUc-
Topbl TMNA MNT-0,125; koHAeHcaTopb!
C1...C6 — K10-17; C7, C8 — K50-3.
CeeTtoguoabl — &5 MM KpacHoro v 3e-
NeHOoro LBETOB pasMeLLeHbl B YEpeayo-
uiencst nocneaoBatenbHocTU. Bo3amox-
Hbl, KOHEYHO, U ApYyrMe BapuaHTbl rmp-
naxabl. Ans ynpasnenus naMnaMu Ha-
KanueBaHWA YCTpoOUCTBO HeobxoauMmo
AONOMNHUTL KMo4eBbIMU TPaH3ucTopa-
Mu. [Ins 3awunTbl OT HENPaBUNbHOIO
NOAKMOYEHWS UCTOYHWKE NUTaHUA BBE-
NeH 3awmTHbI auon VD1 cpeaHent Moww-
HocTu Tuna K[209. OtoT amoa Takke
pasgensieT uenu NUTaHusi CBETOANoA0B
U MUKPOCXEM KOHTponnepa.

VMC BbIXoaHbIX perMcTpoB, ynpasnsi-
OWKUX MpNaHaaMmn, NOAKNIUADTCA K
OCHOBHOW nnate yCTpOWCTBa BUTbLIMW
napamu nposopoB. OauH npoBop —
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curHanbcHbIi, gpyrofi 8 nape — o6LWmi. MMC DD7, DD8 tuna KP15331P24 00000001110 1111 1111 FF
Mpu 3HauMTeNnbHOW APWHE COeAWHU-  MOXHO 3amenHuTb Ha 74HC299 (Gonee 000000 01111 1111 1110 FE
TENbHON NUHUK CUTHaNbHbIE NPOBOAHW-  3KOHOMMWUHbLIW BapuaHT) [MOoCKONbKy 000000 10000 0111 1111 7F
KM HeoBXoavMO BLINIONHUTL 3KPAHMPO-  MUKpocxembl cepui KP1554 (74ACxx) 000000 10001 1111 1111 FF
BaHHLIM Kabenem OY€Hb YYBCTBUTENbHLI K UMIYNbCHBLIM 000000 10010 1011 1111 BF
Kak oTMe4anoch Bbille, YCTPONCTBO  NOMEXaM, TO MMEIOLLMIACS B aTOM cepuy 000000 10011 1111 1111 FF
obnasiaet 6onblLOI TMBKOCTLIO B BLIGO-  perucTp KP15541P24 (TAAC299) npy- 00000010100 1101 1111 OF
pe anemeHTHON Baskl. Ha mecte DD1  MEHSTb He peKOMeHAYETCS. 000000 10101 1111 1111 FF
K561J1A7 moxet pabotatb K561T/1 (Ho YCTpoicTBO NUTaeTcs OT cTabunuay- 00000010110 1110 1111 EF
He HaoBopoT). DD2 MOXHO 3aMEHUTb HA ~ POBAHHOIO MCTOMHMKA NOCTOSHHOro 000000 10111 1111 1111 FF
KP1561T/11. Cuetunm DD3, DD4 3aMe-  Toka Hanpsbkenvem 5 B. MotpeGnsiempin 000000 11000 1111 011 k7
HMMBI Ha NONHbIN (YHKUMOHANbHLIA  TOK He npesbituaet 200 MA (ripu ofHo- 000000 11001 4119 4111 FF
ananor KP15541E23 (T4AC4520N), 1,  BPEMEHHOM CBEuEHMW BCEX cBeTogmo- 000000 11010 111t om FB
C YUETOM KOPPEKLMM CXEMbl BKIIOHEHNs!,  108B). TMpW UCMIONb30BaHMM peructpop 00000 110t 1111 111 FF
Ha KP1533ME19 (74HC393). Mynbti-  KP1533MP24 v MynbTunnekcopa 000000 1100 1111 1101 FD
rnexcop DD6 KP1564KM7 (74HC151)  KP1533KM15 notpebnsieMbiii Tok we  Cocoo0 HHOT 41 1! FF
NONHOCTbIO COBMECTUM [N AaHHOro  npesbiwaet 260 MA 000000 11110 1111110 FE
000000 11111 1111 1111 FF

npumMeHeHUs c KP1564KM15
(74HC251). Bo3amoxHO aaxe npumMeHe-
Hue WMC crpyktypel TTILW
KP1533KI17 (KP1533KI15), HO ee pa-
6ora rapanTupyetcs TONbKO fpU UC-
NoNb3oBaHWK B kKa4yecTBe cTapLuero aa-
pecHoro cyetryuka DD4 KP1554VE23,
8bIX0Abl KOTOPOW VMEIOT FOBbILLEHHYIO
Harpy3o4Hyto crocoBHOCTb.

Yactoty nepexntoueHus cBeToauHa-
Mu4eckux KombuHaumim MOXHO usMe-
HATb foACTpoViKow peauctopa R2, a cko-
pPOCTb 3arpy3ku kombuHaumin — rnogbo-
pom snementoB C3, R4. Heobxoanmoc-
TW B NocrieaHen perynuposke 0BbIYHO
He BO3HUKaeT. YCTpoNCcTao, cobpaHHoe
M3 UCnpasHbIX 3NeMeHToB 1 6e3 olwn-
6ok, paboraer cpasy Npu BKNIOYEHUU.

Moaroroska k pabote COCTOUT B 3aHe-
CeHuK C NOMOLLbIO Nporpammaropa B
M3Y xenaembix CBETOAMHAMUYECKNX
KOMBWHaLWN.

Koa nporpammbl, BBUAY CcBOEWn
o6beMHOCTU, He nybnukyetcsa. Ero
MOXHO 3akasaTb y aBTopa Mo 3NeKT-



poHHoOW Noute unu, 6e3s ocoboro Tpy-
Aa, CoCTaBUTb CamMOCTOSATENbLHO, UC-
nonb3aysi Tabn.1. YuntbiBasi, uTo AnvHa
ceeToguHamuyeckon koMGuHauum co-
cTaBngaeT 16 6uUT, kaxxaon kombuHaumm
COOTBETCTBYIOT ABa 6ariTa MHopmaumm
B 16-puM4HOM Koge.

M3 1abn.1 BUAHO, 4TO OAHOBPEMEH-
HOMY BKMIOYEHUIO BCEX CBETOAMOAOB
COOTBETCTBYIOT AABE ABOMYHbIE KOMBWHa-
umm “00000000” (16-puuHble “007), 3a-
NUcaHHbIe No ABYM NOCNeaoBaTenbHbIM
appecam MN3Y. CooTBETCTBEHHO, OHO-
BpPEMEHHOMY BbIKIIOYEHMIO BCEX CBETO-
avoaoB oTBevarT aABe komMbuHauum
“11111111” (“FF”). Ans npumepa, B
Tabn.2 NpUBOXY hparMeHT koga, CooT-
BETCTBYOLWMUN 3 dekTy “Beryuimn
OroHb™:

Takum obpa3om, nocnepoBaTenb-

HOCTb, cooTBeTCTBYoWan ahdekTy “be-
ryLWui oroHb”, B 16-pnuyHom koge byaer
BbirNsiaeTb cneayouwmm obpasom:

FF 7F FF BF FF DF FF EF

FF F7 FF FB FF FD FF FE

7F FF BF FF DF FF EF FF

F7 FF FB FF FD FF FE FF.

Ecnu nopgobHast npoueaypa Hanuca-
HWSA Kof.a KOMY-TO NOKaXETCH CNULLIKOM
TPYAOEMKOW, MOXHO MCNONBL30BaTb NPO-
rpammarop. Ero nogpobHoe onucaHune
U PUCYHOK NEe4aTHON NNaTbl TAKKE MOX-
HO 3akasartb y aBTopa No 3NeKTPoHHOW
noute.

Kak ynomuHanocb paHee, B yCTpon-
CTBe 3anoxeHa BO3MOXHOCTb yBenu-
YEHUA KonuuecTBa anemeHToB. NoaTto-
MY €ro MOXHO MCNonb3oBaTb Kak ans
ynpasneHust octaTo4Ho 60onbWwnm Ko-
NUYECTBOM 3NEMEHTOB (K nNpumepy,

CBETOMHOpPMaLMOHHbLIM Tabno, co-
crosuinM n3 1024 namn HakanuBa-
HWR), Tak 1 HeboNbLW oW CBETOANOAHON
€NOYHON TMpNAHAoN (B aBTOPCKOM Ba-
pvaHTe). [1ns 3Toro 4oCTaTo4Ho yCcTa-
HOBUTb TpEBYemoe KoNU4ECTBO BbIXOL-
HbIX PErMcTpoB U, COOTBETCTBEHHO,
U3MEHUTb KONUYECTBO TaKTOB LMKNa
CUUTBIBAHUSA.

Brumanue! f[lannas paspabomka 3a-
wuweHa “3akoHom 06 asmopCcKoM ripa-
ee”! CepninHoe U3roToBnNeHne ycrpon-
CTBa, NPUMEHEHUE CXEMOTEXHUYECKUX
peweHuin unu anroputMa nepepavu
AaHHbIX NocpeaCcTBOM NocnegoBaTenb-
HOro MHTEpdenca, pacCMOTPEHHOIO B
[aHHOW cTaTbe, B COCTaBe BHOBb pas-
pabaTbiBaeMblX KOMMEPYECKUX YCT-
POWCTB BO3MOXHbI TONbKO C NUCbMEH-
HOro paspelueHuns aBTopa.

A.NMTABNOB,
r C.-Nerepbypr,
E-mail- paviov@imail.loniis ru

Insa HopmanbHoi paboTbl xonoaunb-
HUKa cneayet aepxarb ero Asepubl oT-
KPbITBIMW KaK MOXHO MeHbwe. [o3To-
MY BO MHOIMX COBpPEMEHHbIX XOno-
AWNbHUKaX ycTaHaBnuBaeTcs yCTpon-
CTBO MHAMKaUWUW OTKPbLITOW aBEpUbI,
KOTOpOE, €CNu XonoaunbHUK OTKPLIT
6onee 10...15 ¢, HauMHaeT nogaBaTb
3BYKOBOW curHan. B xonoavnbHWKax,
N3roTOBNEHHbIX paHblle, Kak NpaBuno,
Takoro ycTponcrea HeT. O KOHCTPY KUY
“aneKTPOHHOro ABOPEUKOro”, KOTopoe
3BYKOBbIM NPEPBLIBUCTBIM CUrHaNoM
HanoMvHaeT o HeobxoaMmoCTK 3ak-
pbITb XONOAUNbHUK, paccka3biBaeTcs
B 3TOW CTaTtbe.

CxeMma ycTponcTBa 3ByKOBOW MHAMKa-
uum npuBeaeHa Ha pwce.1. Paboraer yc-
TPpoWcTBO Tak. MNpu oTKkpbiBaHUW aBep-

“QNEKTPOHHbIN OBOPELIKNW”
AnAa XonogunbHUKA

Libl XONOAUNBbHUKA 3aMbIKalOTCs KOHTaK-
Tbl KHONKW, NofatoLLen NepeMeHHoe Ha-
npsixenune 220 B Ha namny ocBeleHns
K 3TM Xe KoHTaKTaM NoaKni4aeTcs U
“aneKTpoHHbIV aBopeukun”. B Hem npu-
MeHeH BecTpaHChopMaTOpHbIN UCTO-
HUK NUTaHnsA C EMKOCTHbIM BannacTtom
C1 TlNoHnxeHHOE NepemMeHHoe Hanps-
»eHue Bbinpsimnsiercst guogamm VD1 1
VD2. KoHpencatop C2 ycTpaHsieT nynb-
cauuu, a ctabunutpon VD3 3awmuiaer
3NEKTPOHHbIE KOMMNOHEHTLI CXEMbI OT
CKa4KOB HanpsikeHus, a Tarke crabu-
nn3npyeT HanpshkeHne Ha ypoBHe 13 B.
bectpaHchopMaTopHbI UCTOYHUK Nn-
TaHWUs ANs TakMx yCTPOWCTB Npeanoy-
TUTENbHEE, TaK KaK oH He 6oMTCA KopoT-
KMX 3aMblkaHWiA. [Tpy KOPOTKMX 3aMbika-
HUSIX TOK B Harpyske orpaHuuusaeTcs

OTHOCUTENBHO HEGONBLLWNM 3HaYEHUNEM,
Tak 4To 0NaCHOCTb CaMoBO3ropaHus
cBOAUTCSH K MUHUMYMY. [MoxapHasn Be-
30NacHOCTb AN KpPYrnocyTouHo pabo-
Tawwero 6e3 Hap3opa yCcTponcTBa sB-
nsieTcs cambiM rnaBHbiM TpeboBaHm-
em. fla n rabapuTbl UCTO4HUKA NUTa-
HWS C racsiliMM KOHAEHCaTOPOM 3Ha-
YUTENBHO MEHbLLE, YeM Y TPaHChopMa-
TOPHOTO.

Hanpsixenne nutannsa 13 B nogaer-
csi Ha mukpocxembl DD1 1 DD2. B kave-
ctBe DD1 ucnonbayercs KP1064MMM11.
3710 MUKpoCXeMa ToOHaNbHOro Bbi3oBa
ans TenedoHHbIX annaparos, KoTopas
mMoxeT paboTtarb HENOCPEACTBEHHO Ha
Nbe3okepamuyeckun nanyyarens. Ha-
npshxkeHne sknoveHns UMC Haxogur-
cs B npeaenax 12,1...13,1 B, Hanps-
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XeHue BbikNoueHuns — 7.9...8,9 B.

Mpv nopaye HanpsxeHwa Ha DD1 ona
BbipabaTtbiBaeT ABe TOHANbHbIE YACTO-
Tl — Fq 1 F2 — c vacrtotoi nepekxnio-
yenusi F3. ToHanbHbie YacToOThl ¥ Yac-
TOTa NepeknioYerUs 3a1aTCA BHeLLHU-
My anémerHTtamu — R3 1 C3. KoHpeHca-
Top C3 ycraHasnvsaet 3HadveHue Fg,
pesucTtop R3 (8,2.. 56 kOm) ofpeaens-
€T TOH 3BYKOBOW 4actoTbl. MameHeHnve
HoMuHanoB C3 n R3 B WMpOKuX npeae-
nax no3sonseT NoNyYnTb Ha BLIXOAE
cur{an, 6nu3kuin NO 3ByYaHUIO K cUpe-
He.

HacToThl MOXHO BbIMMCNUTL MO ¢hop-
Mynam:

F4=32200/R3;

F»=0,72-F1;

F3=1000/C3.

Benvuuna R3 — B knnoomax, C3 —
Hanotapanax. Torna F — B repuax.

3BYKOBOW CUrHan, KOTopbivi Bbipaba-
TbiBaeT DD1, nogaerca Ha Nbe303NeKT-
puyeckuin usnyuarens yepes avoa VDS.
Ouvoabl VD4, VD5 m pesuctop R5 obpa-
3yl0T norudeckuin aneMeHT W. Takum
obpasom, 3ByKOBOW cUrHan nepeaaercs
Ha BF 1 npu ycnosuu, 4to Ha Kkatoa au-
oga VD4 nopaHa nornyeckas “1”

Mukpocxema DD2 copepwuT iBa 4-pas-
PAAHBLIX ABOUYHBIX CYETYMKA. YCTaHOB-
Ka TpUITepoB CHETUMKOB B MICXOAHOE (Hy-
nesoe) COCTOAHWUE NPOUCXOAUT NP Mo-
nave wHa Bxog R noruueckon “1”. Cyer
npoucxoguT o cnagy vMNynbcos Mo-
NOXUTENbHOW NONAPHOCTY Ha BXxoge CP
npu “0” Ha Bxoge CN. ins ysenuyenus
KoadhhmumneHTa AeneHns Asa cHeTYMKa
COEAVHSIKOTCS NOCNEAOBaTENLHO.

B MOMeHT MnosiBrieHus nutanus, Le-
noykon R5-C5 seipabartbiBaetca um-
nynsc cbpoca, koTophii cbpackiBaet
CYETUVK B HyneBoe cocTosiHue. Nornuec-
kuih “0” ¢ BuiBoga 12 nnu 13 DD2 noaa-
etcs Ha VD4, 3anpewas npoxoxaenne
3BYKOBOIO cUrHarna Ha Nbe3okepamMmyec-
KUiA nanyyarens BF1. 3tot xe “0" no-

KoHuepH “POOOH",

KP1085nM1 r. NUBaHO-PpaHKOBCK
KP1091I 11 HNO “3NAEKTPOHUKA",
r. BopoHex
1.2418N HNO “Unterpan”, r.MuHcK
KA2418 SAMSUNG, Kopen
Hynix Semiconductor
GLEB40A America Inc, CLIA
L3240 SGS-Thomson, EC

AL MY

naercs Ha Bxoabl CN (BbiBoabl 1 1 9
DD2), pa3peluas CHeT4mKy CHET UMMynb-
€OoB, NPUXOAALLMX C reHepaTopa Ha BXoq
CP (BwiBog 2) DD2.1. B kauecTse rexe-
patopa UMIyNbcoB UCTNONL3YETCA MUra-
owmin ceetoaunon HL1. Yactora mura-
Hui HL1 — npubnuaurensHo 2,5 'y, Mo-
atomy “1” Ha BbiBoge 12 DD2 nosens-
etcAuepes 12,5 ¢, ecnv BnasiHa nepembiy-
ka E1, vnu Ha BbiBoae13 yepes 25 c,
ecnu ycranosnena E2. 3tor curHan 3an-
pelyaeT cyeT U paspeluaeT npoxoxae-
HVe 3BYKOBOIO CHIHana ¢ MMKpOCXEMbI
DD1 Ha BF1. Takum obpasoM, curHan
CUpeHb! 3a3By4nT Yepes 12,5 unm 25 ¢
nocre OTKpbIBaHWs aBepLbl U ByaeT 3By-
yaTtb A0 TeX NOp, foKa XONOAMNBHUK He
33KpOIoT.

PesucTtopbt ANS KOHCTPYKUMN MOX-
HO B3ATb Nobble COOTBETCTBYIOLEN
MouwjHocTu — MJIT, C2-23. KongeHca-
Top C1 — K73-17 Ha HanpsiXeHue He
menee 400 B, C3 — K10-17, okcua-
Hble koHaeHncaTopbl — K50-35 vinu
vMnopTHble aHanorn. CtabunuTpoH
VD3 noaonpet NoGoi Ha Hanpskerue

ctabunusauyum ot 13 npo 15 B —
BXZ55C14V, KC215A, KC515A. fluo-
Al VD1 1 VD2 MoxHO 3aMeHuTb oa-
Hon anoaHon cbopkon KAC111B. Ou-
oabl VD4, VD5 — nwbble n3 cepun
KA521, KO522, K4102, KA4103. Muratoe-
w1 ceeToauon nogonaeT nwobon, Ha-
npumep, L-816DRSRSC-B, L-56BYD,
L-795BGD.

Ananorv Mukpocxembl KP10641MM1
Npon3BOAAT pasHble hVPMBI, kak B Poc-
cuK, Tak 1 3a pybexom. Onu Npeacras-
nenbl 8 Tabnuue. B mukpocxemax
KA2418 v IL2418N otcyTCcTBYET MHBEP-
CHbIVI BbIXOA HanNpsHKeHNs1 3BYKOBOW Ya-
cToThl (BbIBOg 6). Ha 3T10T BhIBOA BbIBE-
OEeH AONONHUTENbHLIA CUrHan perynu-
POBKM YPOBHS HANPSIXEHNS BKIHOYEHUS.
Dannyio perynipoBKy B CXeme MOXHO He
WCNONbL30BaTh.

Mpy ee HanunmM ecTb BO3MOXHOCTb
CHU3UTL HafpsixxeHue sBknoueHus MC
0o 8...9 B, sBknoums peaunctop (nopsag-
ka 1 kOM) c BbiBoaa 6 Ha Beisog 7. [Mpu
npumMeHeHun Mukpocxem KA2418 nnu
IL2418N ¥ cHMXEeHUN HanNpAXeHUs
BKINIOYEHUs, HEOBXoANMO YMEHbLUUTL
HanpsXeHWs NUTaHUA BCErc yCTpon-
ctBa ¢ 13 0o 9...10 B [ins 3artoro Hapno
ycTaHoBuTb cTabunutpor VD3, paccun-
TaHHbIN Ha HanpskeHve cTabunusauum
9...10B.

Mukpocxema cuetyuka K56 1ME10 3a-
meHsietcs Ha KP15611E10 unu ero um-
nopTHbIA aHanor CD4520. B kavecTtee
nbe3okepammudeckoro wanyyarens BF1
MOXHO npuMennts 3M-1, 3M1-5, 3M-22
TemneparypHbIv pexmUM aKCnNyaTayum
Bcex atux usnyyartenen — ot -30 ao
+60°C, yposeHb 3BYKOBOIO fABNEHNA Ha
pacctosiHnm 1 m — He menee 75 Ab, pe-
30HaHcHas yacrora — ot 1,8 po 3 kl'y.

BHewHwi BUA ycTpocTBa NOKa3aH Ha
puc.2. Nabaputol rieyarHon NNartewl 1 ee
Kpenex 3aBuUCAT OT KOHCTPYKUMM Mopep-
HU3UPYeMOro xonogunbHuka. [Ins xono-
avnbHuka STINOL-110 nevatHasa nna-
Ta umeer pasmepsl 32x51 mm. Kak Bup-
HO U3 puCyHKa, nNarta MMeeT f10 KpasMm
nBa “ycuka’. C nomoulbio aTX “ycos”
YCTPOWCTBO yCTaHasnmsaeTcs B nnacgo-
HE NaMnbl BHYTPEHHETO ocaellerns 6es
DOfIONHUTENLHOMO Kpenexa, Kak foka-
3aHo Ha puc.3, v fioaknoqaeTcs napan-
nernbHO Namie OCBELLEHUSA XOnoaAurnb-
HUKa.

YctpovicTeo paboTaeT B TspKenbiX K-
MaTMUyecKuX yCcnoBusix: Xonof, UHew,
MOBbILLEHHANA BMAXHOCTL, IO3TOMY fiNa-
TY YCTPOMCTBA, UCKMoYas Nbe303NeKT-
pUYecKni nanyyarenb, XenarenbHo no-
KPbIT HECKONBbKMMU CMIOAMU LiafioHNa-
Ka.
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B.LLEPBATIOK, A.JINCEHKOBA,

r MuHck,
E-maill shchvf@mail ru

JLLSEP BMECTO UIOMNOK?

(OxoHuanue. Hayano B NN10-11/03)

Ons obecnevennsi 3apnayq nasepHoit
Tepanuun TpebyeTcs 3HauNTENbHbIN Ha-
6op gnarpaMm HanpaeneHHOCTU U3Ny-
YeHms, KoTopble gomkeH obecneunTb
nasepHbIt MHCTPyMeHTapuii (puc.8)

Wany4yenne, BhixogsiLiee U3 onToeo-
nokHa, pacxoautcsi noa yrnom 20 30°
(pnc.8a) Obpaborkoit TopLia n Gokoeoit
rNoBEPXHOCTN BOSOKHE U3MNyYeHWEe MOX-
Ho ccokyenpoBaTtb Unn pacgoKycupo-
Batb (pnc.86), coenatk nonycdepuyec-
KM (puc.8B) nnn paxe novTn chepu-
yeckuMm (pwc.8r), pacnpocTpaHsioWwmnM-
csi B Buae konolia {puc.8n), eo ece 6o-
KOBblE CTOPOHb! (puc.8€e) nnn Tonbko B

Puc. 8

>

w Q17

Tabn. 2
Yaop 2K 0,880 NmnynbCHbI 80 3000
0650 HenpepblBHblit -
0850 HenpepblBHbik
Mycramr 0890 WUmnynbcHbin 80 3000
1300 HenpepbliBHbI#H
MAKA2N 0890 NmnynbCHbl i £o 10000 120
0635 HenpepbiBHb4 - -
0650 " -
0670 - - -
0685 =" - -
ANbOA 0750 --
0780 -"- - -
0810 - -
0830 " - -
0850 B
MEOQUYM 0,890 WUmnynbcHb iz 10 7000 70 110
KAMNYH-2 084 092 MmMnynb CHbl i 250 500
TPAXES-1 080 087 NmnyreCHbI# 1000 5
082 087 Henpepbl 8Hii it - -
TPAXES-3 VMnynbCHEIN 1000000 100 200
YIPA 080 0,95 NMnynb CHbIi 400
NTE 100 0802 HenpepblBHblit - -
HenpepblBHif
nmy-01 0780 UmnynbCHbl# 1 999
ANAT 0890 NMnynbeHbIn 9 30000 50
JGOEKT 0890 NnMnynbcHbi i 10, 20, 50 100 200, 500 -
NUTA 1 0880 Wmnyne cHbl iz 1 3000 100
Henpepb!BHbIA, -
Konokonbuvk (ANT-1) 0850 VmnynbCHm 1 512
Konokoneuunk (ANT-2) 1,300 UmnynscHbin 1 500
Henpepb!BHbIi - -
TEPATIA3-602 0850 UmnynbcHbl i 25 2000 500
HenpepbiBbifi
ALFA 083 095  hnynbcrbm 10 5000 70 200
MUKTA 095 Nnmnynb cHbiiA 1 400
ANTO 089 WUmnynbcHb i 625
MoTbinek 089 UmnynbeHbin 80
MYRAT 063 HenpepblaHbk - -

oaHy (pmc.8x) Muorve n3 nopobHbIX
auarpamm peanuayloTcsi NocpeicTBOM
cneuuanbHbIX ONTUYMECKUX HaCaA0K Uin
HacagoK B COMETaHUK C BOFIOKHOM

B npnbopax nonynpoBoaHMKOBOW Nna-
3epHoM Tepanun NCNosb3yeTCsi BCe pac-
WNPSIIOLWMIACS Habop nasepHbIX n3nyya-
Tenein Hanbonbwee pacnpoctpaHeHye
nony4ynv nasepbl HENPepPbIBHOIO N3ny-
yenus Tunos UIMMH-108 n UNMNH-112 ¢
nnvHon BonHul 0,83 0,89 mkMm, moul-
HocTbIO Ao 100 MBT 1 psig ux aHanoros,
MCMOSb3yeMblX B MHOTOMYHKLMOHaNb-
Hbix annaparax “AllT-1”, “BuHom-027,
“Yenex”, “Aona”

B nocnegHee BpeMsi NOSIBNSIOTCS Npy-
6opbl ¢ 6onee ANMHHOBOSIHOBBIMUY Na-
3epamu WUIMNH-216 ¢ A=1,2 1,3 MKm
(“Kunk”, *“ANT-2"), WUNMNH-234 c
2=1,5 1,6 mkm, a Takke 6onee kopoT-
koBonHoBbie, Hanpumep, WUIMH-235
(A=0,65 0,67 mkm) UmnynsCHO-Nepu-
oandeckue N1, ncnonbayemsie B nasep-
Holt Tepanun, paboTaloT Ha arMHe Bofl-

4
20
20
20
16
18 15
4 -
12
10 -
30
8 -
30 -
40
35 -
35 -
- 5
20 100
50
40
20
500
1 30 -
1 15
- 5
- 50 200
- 25
30 -
3
30 -
30 -
01 40
40 500
7 20
4 -
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Hacapok. 3T1o penaer
ero ocobeHHo ynobHuIm,
HanpvMep. npw nasep-
HOWM aKynyHKType.

B HexoTopbiX “WHTEN-
nekTyanbHbIX” annapa-
Tax nasepHoi Tepanuu
(vanpumep, “MycTtaHr-
BVUO”) ucnonbaylores

CUTHalbl C AaT4yuKoe

D Joza Nynbca u abixaHus. 3tn

Hel 0,89 MK M XapakTepuayloTCa BbICO-
KUM 3Ha4YeHMeM MOLLHOCTH B UMNyTbce
(1 30 Brt) npn manon cpegHen MoLLHO-
cTn mnanyyveHus (oo 5 mBT npu makcm-
MarnbHOW YacToTe CNEIOBaHUS UMNYT1b-
COB), @ TaKXe oyeHb Marnoi Anuresnb-
HOCTBIO MMNyTca (NpumepHo 100 He).
Taxkue nasepsi (MNNNU-101, UNMN-102)
MCNoNbL3YIOTCS B NONYNSiPHOM A0 HacTo-
siLiero BpeMeHu npubope “Yzop”.

Hoeule TMNbI umnynscHo-nepuoan-
YeCKNX NasepoB — peLLeTky ¢ 6onbLUnM
TENoM CBEYEHUST Y BbICOKOW MOLLHOCTbIO
(no 250 Bt) — ncnone3ylor B cneuwna-
nmanpoBaHHBIX Npubopax ans uenen 0b-
ny4venusi 6onbLunx noesepxHocTen. Xa-
pakTepUCTUKN HEKOTOPRIX NpuBopos, nc-
Nnonb3yeMbiX B MeOULIMHCKON anfapary-
pe, NpeacraeneHy B Tabn.2.

Yxe ceiyac naseporepanuio npume-
HSIOT HE TOSBKO B KIMNHUKAX, HO U B ca-
HaTopUAX, CNOPTUBHLIX 03A0POBUTENb-
HbiX KOMNJIEKCaX, KOCMETUYECKNX Kabu-
Hetax. BeinyckaloTtcs yHuduumposas-
Hble MmanorabapuTHele NepeHoCHbIe an-
naparsl, KOTOpble NO3BONAIT NPU He-
obxoaumocTn obpabartwiBaTth Kak
6onblune nopaxeHHbIE NOBEPXHOCTH,
Tak n Bo3aencTeoBaTb Ha Guonoruyec-
KW aKTMBHblE Touku. Tak, oupmoit “Tex-
HMKa@” co3fdaH KoMNieKkc annapartos
“Myctanr” (*Mycranr-016", “Mycraur-
017”, “Myctanr-e10O”, “Manbiw”, “Mo-
TeifeK” U ap.). 31o ceMencTBO UCNOSb-
3yeT eanHbIe 31eKTPOHHbIE 610KK, Kop-
nyca v YyHWuuupoBaHHbie MecTa ans
Hacaaok. Annaparbl cemeicTea “Myc-
TaHr" UMeIOT nasepHble U3ny4danlme
TONOBKM TpexX Tunos. lNepBoi TMN C Ha-
BUHYMBAKOLLENCs Hacaako OCHOBaH
Ha npuMeHenun MJ1 c pacxoaswmnmcs
ny4ykom. Bo BTopoM Tune ncnonbayior-
csi Nasepbt C BONIOKOHHO-ONTUYECKUM
cBetoBoAOM. TpeTwuiA TUM roNoBKKU —
MaTtpuyHoro tuna. ABTOHOMHbIE Kap-
MaHHble annaparsl “MoTtbinek” n “Ma-
AbiW” CyWecTBeHHO AOMNOMHSAIOT BO3-
MOXHOCTM Npnbopos cemericTea “My-
craHr’, npuyem npubop “Moteinek” no-
3BonsieT ucnonssosare bonee 40 Tunos

CUrHanb! perynupyloT
aMnnnTypy ¢guamnorepa-
neBTUYecKoro BozaencTens. Npu gak-
HOM MeToAle BO3AelCTBNE yMeHbLUaeT-
Csi NO aMnAnTyfle COOTBETCTBEHHO B
chasax Bbigoxa (anacTonsl) u foCTUraeT
pPeKoMeHAYEeMOrO YPOBHS TOMNbKO B MO-
MeHTH BOoxa (cuctonsl). MnybuHa Mo-
OYNSLUUK N 380ePXKN perynupyercs.
Kpome aaHHBIX PUTMOB, YYUTHIBEETCS
TaKKe S5-MUHYTHBIA PUTM Nepepacnpe-
feneHnsi KPOBOTOKa U MBILLEYHOIO TO-
Hyca, Ans Yero B annapare ecTb Tai-
Mep, KOTOPbilt aBTOMaTUYECKU BbIKIIO-
YyaeT nasepHoe BOZAEWNCTBME Ha onpe-
feneHHoe BpeMmsi

HuskouHTEHCMBHOE NasepHoe BO3aei-
cTBME, KaK 1 nobon apyroit gpusmnore-
panesTnyeckunit (hakTop, NoOAYNHAETCS
M3BecTHOMYy NpuHUMNY BBepeHcKoro.
CyuiecTsyoT HEKOTOPbBIE NOPOTOBbLIE
3HauYeHuss IHepreTUYECKUX NapameTpos
M3nyYeHnsi, HYe kotopbix addekT bro-
CTUMYFALMM He HabnoaaeTcs, U KpUTu-
YeCKne 3Ha4eHnsi aTUX NapameTpos, Npu
npesbilieHUK KoTopbiX adhdekT BuocTu-
MYNSLMK cMeHsieTcs adhheKkToM yrHere-
HUs (prc.9). OnHako AaHHbIE B pasnvy-
HbIX METOANYECKUX pEKOMEHAaLUsAX Ya-
CTO 3HaYUTENLHO OTNMYAINTCH APYF OT
apyra. Ho B niobom cny4yae, nasepHas
Tepanusi He Tak CTpallHa NauueHTy, Kak
“KoBbIpsiHVE” B XMBOM Yernoseke Urofn-
Kamn unun “wnbanue” no opraHNaMy
3NEKTPUHECTBOM.
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cBOe BpeMs y paanonioburtenei

6uiM oYeHb NONYNSPHLI Pasnuy-
Hble KOHCTPYKUUM UHOUKETOPOR Hanpsi-
»eHusi. U aTo He yaveuTenbHO — NpuU
OTHOCUTENLHOW UX NPOCTOTE U MUHUMY-
Me 3arpart MOXHO BHICTPO NONyunTL “BU-
AvMbIn® pesyneTart. HYro kacaertcs aBTo-
noburenew, 1o, No HabnoaeHusiM as-
TOpa, Y HUX NOAOBHBIE KOHCTPYKUUM NH-
Tepeca He BbizbiBanu. OHn TpeGoeanu
nepeaenkv npubopHoit NnaHenu asTomo-
OUns unn pasmeweHus Ha He oTpesb-
Horo 6510Ka, K TOMY e, OTBleKanu BHY-
manme Boauternsi. C Opyrolt CTOpoHLI,
asroniobutenu He Buaenn HeobxoguUMo-
cTn uto-nMbo nepepentiBat B 3TOM
nnaHe, NOCKONbKY MOSHOCTLIO nonara-
nuCb Ha wTaTHble Nnpubopulr amnep-
MeTp, BONBTMETP WKW KOHTPOMBLHYIO
namny. Mexay TeM, KOHTponbHas nam-
na n amnepmMetp B 6onbluMHCTBE Cny-
uyaeB PermcTpUpyIoT ToNbKO Hanpaene-
HUe Toka B cucTeMe “AKKyMynsiTopHasi
6arapesi (AB) — reHeparop” u He no-
3BONSAIOT CyAUTH O Ka4EeCTBEHHBIX M3Me-
HEHUSIX B HEN

AsTtop npocmoTtpen nybnukauwm no
OaHHOW TeMe 3a nocrnegHue npuMep-
HO 20 neT v npuvwern K BbiBOAy, YTO
Havnbonee ynavHol KOHCTPyKLMeln oo
CUX MOpP OCTaeTcs UHAWKATOP Hanpsi-
weHus E Knumuyka [1]. YkasaHHbIA
mHgukaTtop paboraer c ogHOM LUTATHOM
KOHTPOfBHOW Namnoi, kotopasi uMe-
eTcs npaxkTtndeckn Ha nibom TpaHc-
NOPTHOM cpeacTse, B TOM YMCHe U Ha
moToumknax. pu aTom oH nossonsier
perucTpnpoBaTth C BbICOKOW CTeneHblo
TOYHOCTWN YETbipe OCHOBHBIX peXxumMa
pabotel cuctemul “Ab-reHeparop”. Ta-
KO€ KOMNYECTBO PEXUMOB, KaK noka-
3blBaeT NpaxkTuka, ontumaneHo. Kcra-
TW, BOAUTENID NpakTU4eckn He Tpeby-
€TCSi MEHSITb NCUXONOTUIO BOCNPUSTUS:
K NPUBbLINHBEIM pexunmam paboTel KoH-
TpoNLHOM namnbl fobaBnsalTes ele
0Ba YeTKO pPasfnnunMbIX reHepaTopHbIX
pexwuma.

Yr1o KacaeTcs nonb3bli 3TOro MHAU-
Karopa, To Becbma niobonuiteH cny-
yait, npousoweawui ¢ astopom. B
nopore Ha asToMobune N’A3-2410 cta-
na BCNbIXMBATb KOHTPOSNbHas namna,
npUYeM B MOMEHTbLI, KOrga MalluHy
BCTPSAXMBano Ha yxabax. [poBepka Ha-
TSXEeHWUs NPUBOAHOIO PeMHs reHepa-
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Puc. 1

Topa pesynsratos He aana. M Tonbko
OCMOTP M2LLUMHbI Ha siMe BbiSIBUN Heo-
XNABHHYI0 HEUCNPaBHOCTb — NOTEpIo
HUXHero 6onrta xpenneHusi reHeparTo-
pa. [ockonbKy reHepaTtop HUXHel Ya-
CTbIO YNWparncs B aBuratenb, ocnab-
NEeHUsi HaTsHKeHNsi peMHST He YyBCTBO-
Banockb. OgHaKko, Ha HEpPOBHOCTAX A0-
poru, oyeBMaHO, HaumMHana “wrparb”
BEPXHSs NfiaHKa kpenneHust reHeparo-
pa, n NPoNCXonno KpaTkoBpeMeHHoe
npockanb3biBaHWe pemHsi. 3toro 6bino
[OCTaTOYHO Afls perucrpaunmn Npoea-
nos HanpsixeHusi. Camoe nwbonbiT-
HOE€, 4YTO Ha NPOTAXEeHUN ANUTenbHO-
ro BpeMeHw Bbillycka ykaszaHHOM MO-
[enun Ha Hell yCTaHaBnuBanach KOHT-
ponbHas nNaMmna, Kotopas 3aropanach
TONBLKO NPKY HEXaTUKN Ha KNaBuULy Npo-
Bepku namn npubopHo# nanenu. Hu-
Kakoro ycTpoucTBa ynpaBneHus ee
paboToit 3aBofioM Tak 1 He Bbifo npe-
aycMotpeHo. Hannune xe amnepmet-
pa ¢ anvHol Wkanbl okono 40 MM n
MakCUManbHbiM TOKOM OTKSIOHEHUSI

Tabn. 1

]

5 AUTORESET  AsTtomaruyeckwmii cbpoc paboraer

6 MASTER RESET Pa6otaet raimep

9 Q/Q SELECT Nocne c6poca Ha swixoge nor. "07

10 MODE OanHOYHbIA MNYRBLC
Mpumeuannn:

+50 A Ha npakTuke okasanochk Gecno-
nesHnbiM. Hanpumep, no ycTaHoBKM
MHOMKaTOpa OTKas perynstopa Hanps-
»XeHus 6biN 3aMeyeH CrvLLKOM No3QHO,
Koraa Ab yxe npaktuyecku nofIHOCTLIO
paspsigunace.

YkasaHHbIlt MHONKaTOP HanpsiXeHusi
HapexHo pabortaet Ha asToMobune oo
cux nop. fMockonexky nybnukauun no
[aHHO TeMe NPOACKAIOT NOSIBAATHLCS
B paanonobuTensckomn nuteparype (Ha-
npwmep, [2]), xody elie pa3 BepHYTLCS
K XOpoOLIO 3apekoMeHaoBaBLien cebs
KOHCTpYKUMW. B HoBOM BapnaHTe nHau-
Katopa MOMHOCTHI0 U3MeHeHa yndpo-
Basi 4acTb.

OcHosy npegnaraemor CxeMbl UHAW-
karopa {puc.1), Kak n B NpotoTune, co-
CTaBnsieT CABOEHHbLIA kOMNapaTop Ha-
NpsiXeHWsi, COBpaHHbIA Ha MUKpoCXe-
me DA1. EanHcTBEHHOE €ro otnnune
~ UCNONb30BaHNE HU3KOIO (2 He Bbi-
COKOI0) YPOBHSI HanpsikeHnsa ans no-
NyyeHnss AONOSHUTENbHOW NTOMMYecKomn
koMbuHaymn, 4To noBbIlWaeT CTabunb-

ABTOMaTHUYeCKUit cBpoc oTkmioveH
BkoueH c6poc
Focne cbpoca Ha Beixoge nor. “17

NOBTOPRIOLPNACH MMNYNLC

1. BeiBopb! 1, 2, 3 cnyxar ans nogknioderns RC-3nemMeHToB BHYTPEHHENO reHepaTopa.
2. BriBoawk 12, 13 — obecneuvBaior BriGop koadduLmeHTa generus (1abn.2).

3. BuiBon 8 — BHIXOA TaliMepa.

4. Boisoan! 4, 11 He nononbayiores (NC — NO CONNECTION).

HOCTb (hopMMPyEMOro nopora Hanpsi-
XeHusi. HanpsikeHre Ha HEeMHBEPTUPY-
Wmx BXxoAax komnapartopos crabunu-
3MpoBaHO NapaMeTpuyeckum ctabunm-
saropom VD1-R5. lNMpnMeHeHHas Muk-
pocxema DA1 paborocnocobHa B Lwn-
pOKOM finanazoHe BXOAHLIX Hanpsixe-
Hui (ot 0 go 32 B), HO ansi NpaBunb-
Hol paboThl koMnapatopa Heobxoan-
MO, 4TObbl HanpskeHne Ha OiHOM M3
BxoaoB kaxgoro QY 6bifio He MeHee
yeM Ha 1,5 B MeHbLe HanpshkeHns nn-
TaHusi (6e3 yueTa nafeHns HanpskeHUs
Ha pe3uctope R11), yrto n obecneunsa-
€TCS COOTBETCTBYIOLMM BKITIOYEHNEM
crabunntpona VD1.

HanpsieHusi Ha THBEPTUPYIOLLIMX BXO-
Aax KoMnapaTtopoB 33AalTCs Npu Ha-
ctpoiike aervtenamm R1-R2 n R3-R4.
[Ans xomnaparopa DA1.1 Hanpsbkenne
Ha VHBEpTHpYIoLLEeM Bxoge, bnarogapsi
HanNuuUMIo CBA3Kn ¢ Bbixoaom DA1.2 ye-
pe3 uyenouky VD2-R9, MOXeT NpuHUMaTb
[0Ba 3Ha4eHus. Takum o6pasom, no mepe
NOBLILLEHNA HANPRXEHUS NUTaHNS, Ha
BbiXOflaXx KoMnapaTopoe nocneposa-
TenbHo PopMUPYIOTCS YETHIPE Nornyec-
e komBunauwn: 00, 10, 01, 11. B co-
OTBETCTBUM C 3TUMK KOoMBUHaunsimm
uncposast YacTb MHAKKaTopa obecne-
unBaert 4 pexvma paboTbl KOHTPONLHOM
namMnei.

MpepnoxeHnbit E.Knumuykom anro-
putm paboTbl MHAMKaTopa Ha NpaxkTu-
Ke okasarncs Becbma yaayHbiM. bonee
BbiCOKasi yacTora paboTbl nHanKaTop-
HOW Namnbl MOMEHTafNbHO CUTHanNu3n-
pyet 06 onacHoMm HanpsixeHnn B 6op-
TOBOW CeTh, a bonee HU3Kas npegyn-
pexaaeT o He[ONYCTUMON CTeneHn pas-
psokm Ab.

Lincbpoeas wactb nHankatopa nocTt-
poeHa Ha Hepoporom taimepe DD2
(MC14541B), HazHa4eHWe BbIBOAOB KO-
TOpOro npveeaeHo B Tabn.1. Hannuve
BCTPOEHHOIO reHepaTopa U CHeTHMKa ¢
n3MeHsieMbiM Ko3chduLmeHTOM fene-
HUSI NO3BOSSIET OTKA3aThLCS OT ABYX HU3-
KO4aCTOTHBIX reHepaTopoB M NPUMEHUTb
B KaYeCTBe YaCTOTO3a4aI0LLEero aieMeH-
1a xoHgeHcaTtop C3 ¢ nyuwmnm TKE,
nnéo meHbLMx rabaputos. Beibop ko-
ahuMeHTa neneHus 3aBUCUT OT ABYX~

Tabn. 2
1 0 28=256
0 1 2'9=1024
0 0 213=8192
1 1 2'6=65536



Ta6bn. 3

DA1.1 DA1.2 A 8 MR
1 1 1 0 0
0 1 1 o~ 1
1 0 0* 1* 1
0 0 0 1 0

SE Q Cocrosnne namibt

1 Wmnynbebl Mwraet (F=3 I'u)
0 0 Norawexa
1 1 FopuT nocrosHHO

0*  Wmnyrmbcbl Mwuraey (F=0,75 'y)

fpumeuanue: “*" — nNorMuecknil ypoBeHb GNA [AHHOIO PEXUME 3HAUEHUS HE UMEeT

paspsigHoro koaa Ha afipecHbIX BXoAax
A n B taiimepa. Kak BupHo 13 1abn.2,
ANsi noryYeHVst AByX BU3yanbHO pasnu-
YNMBIX reHEPaTOPHbBIX PEXUMOB flaMnbl
npurogHbl KoaduumneHT b AeneHus 256
1 1024, 1.x. oHM obecneunBaloT pasnu-
Yne Mexay YactoTamu Ha Bbixoae Tan-
Mepa B 4 pasa.

K coxaneHuio, normyeckue yposHu Ha
BbiXOgax CABOEHHOIO Komnapartopa He
NO3BOMISIIOT CPasy NONYYUTL Xenaemyto
nocnenoBaTeneHOCTE peXxnmMos pabo-
Tbl Tamepa (rabn.3). Moatomy B cxe-
My BBeieHb! anemMeHTul NCKIKOHAKD-
WEE UINN (mukpocxema DD1). MNpwu
pa3HbIX NOrMYECKNX YPOBHSAX Ha BbiXO-
pax komnaparopos anement DD1.2
hopMUpyeT BbICOKWIT NOrMYeCcKuii ypo-
BEHb, NPUBOASALLMIA K COpOCY BHYTPEH-
Hero cyeT4yMKa TanMepa u OCTaHOBKe
reHeparopa. B atom coctosiHum Tai-
Mepa ero BbIXOAHOEe HanpsiXXeHue co-
BnagaeT C f/IOTMYECKUM YPOBHEM Ha
exone SE. CooreercrBeHHO, namna
nunbo roput, nmbo noraweHa. Tpebye-
MOMy NOPsiAKy NepeKknioveHns namnbl
oTBeYvaeT IOrMYecknii ypoBeHb Ha Bbi-
xone komnaparopa DA1.1. B kpaiHux
pexumax nHgukaropa (Ha exoge MR
— “0”) HaunHaeT paboraTb BHYTpeEH-
HWi reHepaTtop Tamepa. Yacrora re-
Hepauuun Ha BbiIXode TaiMepa 3aBucuT
OT nornyeckomn kombrnHaLmm Ha Bxoaax
A v B. NockonbKky B 3TOM pexuMe no-
rMyeckne ypoBHW Ha BbiXoAax komna-
paTtopoB ooMHaKoBbl M COBNaAaloT C
TpebyemMbiM ypoBHEM Ha Bxoae A Tai-
mMepa, To Ans Bxoaa B curHan neseptu-
pyercsi anemeHTom DD1.1.

MoMeyeHHble 3Be3noyKon B Tabn.3
normyeckue ypoBHu BbiGpaHbl He cny-
yarHo. XoTs Ha pabote nHaukatopa B
LleNoM OHW He CKas3bliBalTCs, BCE Xe
npeanoYTMTensHo, 4YTobbl Ao Ha4vana
paboTbi reHepaTopa ypoBHU Ha BXOAax
A n B yxe 6binv ycraHoeneHs! Bo usbe-
XaHWe HeHyxHoro “agpebesra” BHYTpU
TarMepa. YkasaHHble B Tabnuue ypoe-
HW Ha Bxofle SE no3sonsioT HavaTtb re-
HEepaTopHbil PEXHUM C MOMEHTasIbHOMO

Puc. 2

K xonTpone-
HO namne

KR14

NepeKnoYeHnss NaMmnbl, He JOXUA3ACh
nosiBfneHuss nepeoro uMnyneca. Tak,
€CIv B NpeaLLecTBYIOWEM COCTOSIHWUM
namna 6bina BbLIKNKYEHa, reHeparop-
HbllA PEXUM HaYHETCS C ee 3aropaHus,
1 Haobopor.

Ha anemenrax DD1.3 1 DD1.4 cobpaH
3ByKOBOW reHepartop. Ero Bknovyenve
NPOUCXOAWUT TONLKO B FreHepaTopHbIX
pexumax paboTbl nHankaropa npy Ha-
nvunn ypoeHsi “0” Ha Bxoge 12 “1” Ha
Bxoge 8. [No3aTOMy KpanHue pexuMbl
MOXHO OTAIMYUTL U Ha CnyX.

[aHHas cxema npepgHasHauveHa s
asToMobuneit, y KOTopbiX KOHTpOsbHasi
namna coefiJuHeHa C “+” NCTOYHMKA M-
TaHus (Yepes KOHTaKTbl 3aMKa 3a)xura-
Hus). Mexay TeMm, Ha HEKOTOPbLIX CTa-
pbix Moaensix, Hanpumep BA3-2101,
KOHTpOfibHasi namna Ha npubopHoi na-
Herv coeanHeHa C kopnycoMm. UTobbi He

pasbuparb NpMBopHLIA WNTOK, B 3TOM
cfiydyae [OCTaToqHO 3aMeHUTb TpaHau-
crop VT1 Ha KT973A, a ansi uHeepTu-
poBaHns BLIXOOQHOIO CUrHana TanMepa
nob6aewnTtb TpaHauctop VT2 (puc.2).
AmuTTep TpaHaucropa VT1 B 3TOM Cny-
yae HeobxXoaANMO COEAINHUTL C “+” NUTa-
HUS Yepes 3aMOK 3aXWUraHusi, & Konnek-
Top — co cBoGOAHLIM BLIBOAOM Nambi
(oba npoeoaa Ha ykazaHHoOI BhiLLE MO-
0env BbiBefleHbl B MOTOPHLI OTCEK).
Pesvcrop R17, nokasaHHbIA Ha puc.2
NYHKTUPHOW FIMHWEN, MOXET MOHafo-
61TLCS NpU NPMMEHEHNWN B KadecTee
VT1 TpaH3UCTOPOB [pyroro Tuna, Ha-
npumep, KT814, KT816. B cocrasHOM
TpaHaucrope KT973A Takoi pesncrop
yXe MeeTcs.

MeuyartHas nnara ycrpoiictea (p1c.3)
M3FrOTOBNEHa U3 OfJHOCTOPOHHETO horb-
rMpOBaHHOTO CTEKNOTEKCTONUTa N pac-
cumtaHa Ha oba BapuaHTa noaknye-
HUSI KOHTpONbHOM namnul. B nepsom
BapmaHTe HeobxoANMo NepeMKHY T Ne-
pPEMBIYKOW 3a4EepHEHHBIE Ha PUC.3 KOH-
TaKTHble Nrowiaakn, BO BTOPOM — He-
06xoaMMOo yCTaHOBUTL [JONOSTHUTENb-
Hble fleTanu: TpaHancTop VT2, peancrop
R16 u, npu HeobxoaumocTu, R17, koto-
pbi pacnaneBaloT HENOCPEeACTBEHHO Ha
BbiBOA@X TpaHauctopa VT1 nubo Ha
nnare Co CTOPOHbI NEYaTHBIX NPOBOAHN-
KoB. B nocnegHem cnyyae yno6Ho Boc-
nofb3oBaTtbCs Takum crnocobom. Y pe-
3UcTopa C HOMWHAaJSTbHOW MOLLHOCTBIO
0,125 Bt oTkycbiBaIOT BHIBOfbB! M YAANs-
0T 3aLWUTHYIO KpacKy C TOpLEBbIX 4a-
we4vek. Haweukn 3a4MuialoT MerKow
HakgayHow bymarom, HanpuMep, 3axas
pesucTop B nartpoHe Mukpoapenm. Moa-
rOTOBMEHHBIA TakUM cnocobom pesnc-
TOp NPUNaMBaKOT YaLLeYKaMmu K KOHTaK-
THBIM NAoWwaakam nnartet Moo K BbIBO-
Aam TpaHancTopa.

Puc. 3
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CrabunutpoH VD1 u peanctop R7
yCTaHaBMBaioTCs Ha nnarty 4o MoHTa-
*a Mukpocxembl DA1 KongeHcarop C1
— K53-1A, ocranbHble — niobble kepa-
mnyeckme CeobogHble BuiBOALI 4 1 11
Mukpocxembl DD2 nysule yganutb. XoTts
OHW SIBMSHOTCS BCErO NuLib TEXHONOMM-
YecKoi HacTbio KOpnyca, NpUcyTCTBIe
Ha HUX Kaknx-fimbo curHanoe Hexena-
tenbHo. lNbezouanyqarens HA1 moxer
BeITb 1 Apyroro Tuna.

HanaxuBanne nHauMkaTtopa Leneco-
0bpa3Ho HayaTb C YyCTaHOBKM NOPOrOB
cpabaTtbiBaHWUs KOMNapaTopoe, T.e. Ha-
npsbxkeHnt nutanms (AB), npy KOTopbIx
NPOMCXOANUT CMeHa pPexmmoB paboThbl
koHTponeHOM namnel Ungp 1---Unep 3-
[Onsi aToro HeobxoaMM UCTOUHKK NKUTa-
HUS C NNIaBHO PErynMpyeMblM BbixOA-
HbiM HanpsixeHnem 10...15 B, unpo-
BOW MYNbLTUMETP U, XenaTtenbHo, oc-
umnnorpad. Pesuctopel, onpeaensio-
e noporu komnapupoeamus (R2, R4
u R9), yctaHaenuBatorcsi No Mepe mx
noabopku BHauyane Bmecto R4 3ana-
“BaloT NOACTPOEYHLIA pe3ncTop (Ke-
natenbHC MHOrooBOpOTHLIR) U, yCcTa-
HOBMB HanpsixXeHue Ha BbiBogax “AbB”
cxeMbl, pasHoe Upgp 3, BpalleHnem
aenxka R4 nobusatotcs nepekniove-
Husi KoMnapatopa DA1.1, KoHTpOnu-
pysi HanpsiXkeHe Ha ero Bbixoae ¢ No-
Mouibio ocuunnorpada. 3arem nnae-
HO M3MEHSIOT HanpsikeHue, YTOUHSS
BEPXHMIN 1 HAXHIIA NOPOT NepeKnye-
Husi DA1, T.K. koMnapartopbl ansi 60-
fiee HeTKOro NepeKnioHeHnst OxsadeHbl
NOSIOXNUTENbHOM 0BpaTHOM CBA3LIO Ye-
pes uenoukn R6-R8 u R7-R10. Mpo-
denaTb 3Ty onepauuio nyyuie He-
CKONbBKO pas, uamenssi Upgp.

[Mocne atoro BeINanBatoT NOACTPOEN-
HblA PE3NUCTOP, M3MEPSIOT ero Conpo-
TUBIIEHNE U 3aMEHSIIOT NOCTOSHHLIM C
TaknuM Xe 3HayeHnem. B npuHuune,
noabupaemblit pesncTop MOXHO CoCTa-
BUTb 13 AByx. [puMeHeHne noacTpo-
€4HbIX PE3NCTOPOB HE PEKOMEHAYETCS.

3arem aHanorn4HbiM 06pas3om nof-
Bupatot pesnctop R2 npu HanpshkeHnn
nutanms Upgp 2, A06MBasiCE Nepekrio-
yeHusi koMmnapatopa DA1.2. N B 3ak-
noveHne noabupator RY, gobueasch
nepeknioveHnss komnaparopa DA1.1,
HO yXe Npu HanpsiXeHun NutaHus
Unop 1

ConpotusrneHie R15 B 3ByKoBOM re-
HepaTope MOXeT OThu4aTbCs OT yKa-
3aHHOro Ha cxeme, 0COBeHHO B cnyvae
NpUMMEHEHUsT APYroro Tuna Nbeaouany-
yatens. Ero nogbupator no makcumans-
HOW rPOMKOCTH Nbe30oun3nydaTens.

Hanpsikerusi Unop 2 M Ungp 3 Lieneco-
06pa3Ho BbIbpaTb paBHbLIMK KparHUM
3HayeHusIM guanascHa, obecneunsae-
MOTC PErynsitopoM HanpsikeHust. IToT
AnanasoH oBbiYHO yKa3blBaeTCsi B 3KC-
nsyatauMoHHOM nocobui Ha aBTOMO-
6unk Nnbo B Nacnoprte Ha perynsTop
HanpsixeHusi. CneayeT yyYecTb, 4TO B
NPOMBILLINIEHHBIX PENYNSTOPaXx Hanpsike-
HUS yKa3aHHbI AMana3oH, Kak npaeu-
Nno, COOTBETCTBYET TEeXHONOMMYECKOMY
pasbpocy napameTpoB Npu NPoM3BOa-
CcTBE, a He (haKTUYEeCKOMY U3MEHEHWMIO
HanpsiXXeHusi OT Temnepartypsl. [1pu pa-
60Te nHAMKaTopa € NOAHOCTLIO TEPMO-
KOMAEHCUPOBaHHbLIM PErYNSATOPOM Ha-
npsiXeHnss BbIBOP yKkasaHHbLIX NOPOros
KoMnapupoBaHusi ycnoxHsietcsi. lo-
3TOMY MOXHO NPOCTO NOPEeKOMeHA0o-
BaTb paaguoniiobuTensm BblibpaTb
Unop 2713,6 B, Upop 3=14,6 B. B ykasan-
HbI AanasoH yknaabiBaeTcsi 6onbLIMH-
CTBO NPOMBILLFIEHHbIX PETYNSITOPOB Ha-
NPSKEHUS.

Y10 Kacaercsi TepMOKOMAEHCUPOBaH-
HbiX PEerynsaTopoB HanPsKEHWs, TO UH-
Avkatop paboTaer y MeHsi COBMECTHO C
perynsitopom Hanpsixenus {3]. B xonoa-
Hyto noroay (okono -30°C) npu 3anycke
ABuratens KOHTPOosibHas flamrna Ha\ivHa-
€T MraTh C NOBbILLIEHHOI 4aCTOTOR, CHr-
Han13npysi 0 BLICOKOM HanPsiXXeHun (Kak
M3BECTHO, NPU HU3KWX TeMnepaTypax
HanpsibkeHue Ha knemmax Ab Heobxoan-
MO yBenuumears). [llocne nporpesa noa-
KanoTHOro NpocTpaHcTBa, a cneaosa-
TenbHo, u Ab, namna racHer. [epBoHa-
YanbHO NogobHoe noeedeHve Namnbi
Bbi3biBasio TPEBOry, HO OYeHb CKOPO Ta-
KOW pexum ctan gaxe yaobHbIM — OH
csuaerenbeTByeT 0 paboToCNOCOBHOC-
T TEpMOKOMIeHcaTopa. B ymepeHHyto
noroay uHauKaTop pabotaer B OObIMHOM
pexume.

C BbiGopom Upgp 1 Aeno obctout
euwie cnoxHee. Ha nepBbid B3rnsAg,
MOXHO ycTaHOoBWTb Upgp 1, COOTBET-
creytouiee 50% creneHn paspsikeHHOo-
ctu Ab (kak n3BecTHo, HanpsixeHue
CBSAi3aHO C NNOTHOCTbLIO 3NEKTPonuTa
NpakTU4YeCcKu NMHEenHoOn 3aBUCUMOC-
Tbi0). Ho 370 HanpsixeHne CUMbHO 3a-
BUCUT OT TemnepaTypbl 3fieKTponuTa.
Ectb v apyro HemanoBaxHbiit ak-
TOp. HanomHio, YTo ANS NOBLILIEHUS
TOYHOCTW W3MepPeHnsi NNTaHne Ha vH-
AnKaTop cneayer nogaeaTtk HENocpea-
CTBEHHO C kneMm AB. KoHTposnbHas xe
flaMna BKMtoYaercsi Npy NOBOPOTE 3am-
Ka 3axwranusi. [pu atom K AB nogknio-
YaeTcsl U 3HauuTenbHash Harpyska —
obmoTka Bo3byxaeHus reHepaTopa (He

MCKMI0NaeTcsi M TOK Yepes NnepBuYHyto
0BMOTKyY KaTylKku 3axuraHus). MoxHo,
KOHEYHO, NPUMEHUTb OTAENbHbIA Bbik-
noyatens Ansi AIMTaHus NaMmnbl, HO 3T0
He coBceM YAOBHO. Jlyuule B KOHCTPYK-
UMK perynsitopa Hanpsikeuus npefyc-
MOTpETL BKItOUeHe 06MOTKn BO36YX-
JeHus nocne 3anycka asuratens [4]
UK gaxe nocne AOCTWXEHWs aBura-
Tenem MrMHMManbLHO Heobxoanmon aAns
BO3DyXAEHUS reHepaTopa 4acToThl
BpalleHus [5].

MoXHO nocTynuTb M Tak: BbiBpaTb
A€eHb CO CpeAHecTaTncTMYeckon Tem-
neparypoi, paspsanTb HarpysouHOn
Bunkon Ab 10 xenaemoro ypoBHsi 1 yc-
TaHOBWTL Ha aBToMOBMnb. MNocrne ato-
ro NOBEPHYTb KIOY 3aMKa 3aXuraHusi
(6es zanycka Asuratensi) u UM POBLIM
BOMBTMETPOM M3MEpUTb HanpsixkeHue
Ha knemmax Ab. Ha nonyyeHHoe 3Ha-
JeHue n HacTpouTb Unep 1. B KpaitHem
crnyyae, MOXHO peKoMeHgoBaTb
Unop 1=12,0...12,6 B.

KOHCTPYKTUBHO MHAMKaATOP Hanpsi-
XEHWsi BbINOMHEH, KakK 3TO ONncaHo B
[6]. O6wM NPOBOACM CSYXUT KOPYC
nHaukaTopa. MHaMkaTop nydile ycra-
HOBWUTbL B CanoHe aBToMobuns, nabe-
rasi cocegcrea ¢ oronuTtenem. MNpoeoa-
HUK, coeanHsoWwmnn nHamkaTop ¢ Ab,
CTOMT NpunasTe K nnate (6es pasve-
Ma), a Ha IpYroM KOoHLie NpuNasTb ne-
nectok noa knemmy Ab. [ins obnerye-
Husi cHatuss AB ¢ aBromobuns nenec-
TOK MOXHO HafleTb Ha KNemMMy cTapre-
pa, CBSA3aHHY0 “MOLLHBIM" NPOBOAOM C
Kkriemmoit “+" AB.

MNpeanaraemasi cxeMa paboTocnocob-
Ha B AvManascHe HanpsKeHUi NMTaHuA
ot 3 no 18 B. TemnepatypHbih Anana-
30H 3aBUCUT OT MCMNOSTHEHWSI MUKPOCXE-
mbl DA1 v cocraensier ot 0°C go +70°C
(LM358) 1 or -65°C po +125°C (LM158).

Nntepartypa

1. Knumuyk E. MHankaTop Hanpsixe-
Hus. — Paawmo, 1993, N6, C.35.

2. Berwik B. UHaukaTop HanpsixeHust
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3. Bupiokos C. [lpocTon TepMOKOM-
NEeHCUPOBaHHLI PErynsaTop Hanpsike-
Hus. — Paauwo, 1994, N1, C.34.

4. Xpomos B. Crabunusatop Hanps-
XEHUs ¢ TepMoKoMneHcauuen. — Pa-
avo, 2003, N3, C.46.

5. NNomaHoeKu4 B. TepmokomneHcupo-
BaHHbIA perynsitop HanpsiXeHus. —
Papwvo, 1985, N5, C.24.

6. MapTemMbsiHOB A. ONEKTPOHHbIR
6noK ynpaenieHus Ans MoTouMkna. —
Pagnomunp, 2003, N9, C.24, N10, C.24.



A.NETPOB,

r.Morunes.

3. Mo T1abn.9 BLibpaemM UHAYKUMIO B
MarHuTonpoeoge B,=1,55 Tn (cpeaHee
3HaveHue mexay 1,6 Tn ans 100 Br v
1,51 Tn ans 200 Br).

4. No dopmyne (33) onpepensiem
3AC, HaBoAMMYIO B O[IHOM BUTKE:

e=4,44B,, - S, 104 =
=4,44-1,55-50-9,8 - 104~ 0,337 (B).

5. Mo p1c.20 Haxoamm oxupfaemoe
najieHe HanpsixeHuss B obmoTkax
TpaHcdopmatopa:

- Ansi nepBuy4HOi 06MoTKM AU1=4,7%;

- ansi BTopyuHolt — AUy2=6,7%.

6. Mo chopmynam (43) v (44) Haxoanm
uucna BATKoB 06MOTOK:

AU, U 47 220
m2(1-—1) T =(1-—t2)—-=
1213000 =1~ 100)0337
=616 (BUTKOB);
AU, U 67 . 50
np =(1+ 2) Z=(l+t)——=
100 1007 0,337

= 158(BI/ITKOB) = (2x79);

e _(1+AU3)U3

=0+ 100)0337

= 95(BuTKOB) = (2x48).

KoadhmumenTsl TpaHcgopmalmm no
cdopmyne (35):

n_ 616 _
1)) 158

kp="1-95=65.
N3
3afanuMcsi TOKOM XOMOCTOro Xofla He
6onee 50 MA, 4tOo cocTaBuT notepu
moLHocTh: 220-0,05=11 Br unu 5,7%.
Heobxoayimoe peakTriBHOE CONPOTHB-
neHre nepBuYHo obMoTKN:

_ Uy _ 220 _
U, 005
oTKyaa:
zZ, 4400

>4 P 14 (Mh).
2nf  (2-314-50)

Yucrno BUTKOB NepBriyHOn 0BMOTKM No
(43):

ny=892.10% [k _
H-Sc

14.228
=892.10° [ —— 257 _ 881 (BUTOK).
0\ 2700-98 (BuTOK)

TPAHC®OPMATOPBDI,
BbINPAMUTEIIU U ®PUJILTPbI

(Oxonuanue. Hauyano B NN7-11/03)

MNpuHumaem n,{=880 BUTKOB, TOrAa
Yucna BUTKOB BTOPU4YHBIX 0BbMoTok By-
DyT paBHbI:

ny, 880
N, =—=——=226(8uTKoB) = (2x113);
2 =1 = 3 ~228(euTkor) = (2x113)
N4 880
n :-—-:—:1 = 8;
3 Kk, 65 36 (BnTKOB) = (2X68)

7. No rpacuky (puc.15) onpenensiem
yaenbHbie NoTepM B CTanm MarHuTonpo-
BOf1A:

Peyn =4 (Br/kr) npn By, = 1,55 (Tn).
8. MNotepwu B cTanu no cpopmyne (25):
4-1,75 =7 (Br).

9. Tok nepB1y4HOIN OBMOTKM C YHETOM
noTepb B TpaHcdopmMarope:

P, _ 178
Uy-m  220-0,96

10. No rpadmky Ha prc.21 Bbibrpaem
NSIOTHOCTM TOKa:

j1 = 4,2 AlMMZ — nns nepeuyHoit 06-
MOTKM;

j2 = 3,5 AlMM2 — nsi BTOpUyHBIX 06-
MOTOK.

11. No popmyne (45) Buiuncnsiem am-
aMeTp hpoBofia Kaxaon obMoTku

| 0,84
d =1,13/—1= 13 /'—=o,505 m);
4 i 1 42 (mmM)
{lz f3,5
d> =113 -5 =113, |—— =113 ;
> I 35 113 (Mm)
{|3 fo1
d3 =113 = =113,|—— =0,19 X
3 iy 35 (Mm)

Mo tabn.11 BeIbrpaem npoBoaa TMNa
M3B-2 bnnxanwero auamerpa:

dq = 0,5 MM (d,; = 0,57 mm);
dy = 1,12 Mmm (dy3 = 1,21 mm);
d3 = 0,2 MM (dy3 = 0,24 Mm).

12. No 1abn.7 wmpmna cnosi obmoTku
ans NNM25x40x46 /=42 mMm. Yucno BAT-
KoB B crioe obmotok u3 (46) v Tabn.12:

- B Crnoe nepeun4Hon obMoTKu:

Pe=Pcya Mc=

Iy = = 0,84 (A).

I-k
Aem = —Y =42 093 =68
dys 057
- B Clioe BTOpu4HOK 0BMoTKM 2:
-k
Nenz = — _42.095 33;
dys 121

- B cnoe BTopuuHo obmoTku 3:

81=

1-ky
=42.985 149

dm 024

13. MNo (47) BbMKCIIsiEM Y1CTIO CIIOEB
Kaxgow obmotku:

Nen3 =

Mept = dl =-8—§9—129
Nenq 68
Men2 = n2 = 226 =68,
Nen2 33
Mepg =3 =136 _59
Nenz 149

14. Buibupaem TONLMHY U3ONSUMOH-
HbIX MaTepu1arsnos B KaTyLlke TpaHcgop-
maropa.

TonwimHa rnb3bl Ay = 2 MM (Tabn.7).
Mexcnoesas u3onsiumsi 4nsi scex obmo-
TOK ~— Bymara 3MeKkTpoM3onsiLnoHHas
obmoToqHas QH-50 TonwmHoit 0,05 mm.
HapyxHasi n MexobmoTouHas nsons-
umst — no aea cnos kabensHol Byma-
rv K-120 tonwwmHoi 0,12 mm.

15. MNo (49) HaxoauM TOMLLMHY KaTyL-
Ku:

N N-1
Sy = (Eai + ZAMi)-m +A A=
i=1 i~1

=(0,57-13+1,21-7+0,24-1+ 19-0,05+

+2:0,24)1,1 + 2+ 0,24 = 21,3 (Mm).

16. NpoeepsieM 3a30p MeXady KaTyL-
KOW 1 MarHMTONPOBOAOM:

B=c-S8¢=24-21,3=27 (mm)>0.

17. Moraem obmotku B cnepytollen
nocnenoBsaTenbHOCTH:

- B Of1HOW KaTylliKke BHa4yane 6 cnoes
nepsuyHoit obmoTkK (6-68=408 B1TKOB),
3arteM obMoTKy 3 1 nonoerHy 0BMOTKM
2;

- B [Ipyroi Kartylike BHadalle ocras-
uimMecst 7 crioeB nepsiyYHON OBMOTKM
(880-408=472 BuTKa), 3aTEM BTOPYIO NO-
noeuHy obMoTKM 2.

3. PaccrosiHve oT KapKaca rvmnb3bi:

- 1o cepenyiHbl NepBoit 0OBMOTKM C yuye-
TOM TOro, 4To oHa pa3buTa Ha 2 nono-
BWHbL.

oy _ 65-057+(7-1)-0,05 _ 4005
2 2 T2
= 2,0 (mm);
- [0 cepefiHbl TpeTbel obmoTku:
0, 24
2

83 =6-0,57 +(6-1)-005+"
+0,24 = 403 (Mm)



- 0O CepeauvHbl BTopoit 06MOTKN:

82—%+u3+A 3,5 121+(24 1)005+

+4,03 +0,24 = 2,19+ 4,03 + 0,24 = 6,46 (Mm);

19. OnnHa cpeaHero Butka Kaxaom
obmoTim uz (50):

Iept =M + 2nd; = 150 + 2:3,14:2,0 =
=150 + 12,6 = 162,6 (MM);

lopz =M + 21d = 150 + 2-3,14-6,46 =
= 150 + 40,5 ~ 190 (MM);

lop3 =M + 2nd3 = 150 + 2:3,14-4,03 =
=150 + 25,3 = 175 (MM).

rae M — BHeLHWIA NepuMeTp MMnb3abl U3
Tabn.7.
[nnHa npoeofda nepeoit 06MoTKK:

Inpt = Iep1'ny = 162,6-880 =
= 143088 (Mm) ~143,1 (m);
Inp2 = lgp2'npy = 190-226 =
= 42940 (MMm) = 42,9 (Mm);
Inp3 lepaN3 = 175-136 =
= 23800 (Mmm) = 23,8 (m).

20. ConpotuesnieHne obmoTok npwu
Temneparype 20°C u3 (51):

Ry=p B _ 00175 4—_143-1 =
O ndZ 314-05
=1276 (Om),
44
R, = p_.'.“;_z = 0,0175 4_42:9__2 =
nd3 314112
=076 (OM);
4
R3 =p—2> =o,o175-4ﬁ’_2— =
nd3 314-02

=133 (Om).

21. 3apaemMmcs makcumasnbHol Temne-
patypoit obmMotkn 125°C. Buuvcnsem

COMpOTMBNEHIEe OGMOTOK NP TeMNepa- g — 2n-f-Ls _2-314-50-0,0039 _ 061
Type 125°C no (40) u (52): rg 2,005
Rq' = Rq(1 + 0,004 - At) =
=12,76(1+0,004-105)=18,1(OM); | _y s Yn  4Unlu _
Ry = Ry(1 + 0,004 - At) = ST L -2 tBVIBs
=0,76(1 + 0,004 - 105) = 1,1 (Om); 5.1073.2.60 JW
R3' = Rs(1 + 0,004 - At) = =
=313,3(1 + 0,004 - 105) ~ 19,0 (Om). ~ 18(2—1)7-50-155 | 501552
22. BoMucrvM nafieHne Hanpsi-keHuss — 0,0039(TH).

Ha obMoTkax:
AU;=R¢-1,=18,1-0,84 = 15,2 (B),

100
L =152— =69 (%);
AU =152220 (%)
AUy =Ry -1,=1,1-35=38(B),
100
AU, =38 "~ =76 (%);
;=38 =76 (%)
AUz =Rg3 - l3=19,0-0,1=1,9 (B),
100

AU3 =197 =63 (%);

lMonyyeHHbIE NaaeHust HanpsXXeHUst

HE3Ha4YNUTENbLHO OTIINYAIOTCS OT TeX Be-
JNINYMH, KOTOPBIMY Mbl 33/1aBanNnchb B N.5

TNpumep 2:

PaccuunTatk cunosoit TpaHcgopmMarop
no cneayowmnM AaHHbIM

- HanpsixeHne cetn — 220 B;

- yacrota ceth — 50 y;

- Harpyska — BbIinpsMuTent MNpeua
(moctoBoit), pabotalwmit Ha eMKOCTb;

- HanpsiKeHWe U TOK Harpy3ku Buinps-
mutens: U,=2x30 B, 1,=1,8 A;

- Temneparypa okpyxawllen cpeabl
— o1 -10 po +60°C;

- Macca TpaHccopmaropa — MUHU-
MancHas.

1. No opmyne nz3 rabn.3 gnsi cxembl
Ha puc.6 onpepensieM rabaputhyio
MOLHOCTb TpaHccopmaropa:

Prag = 1,5P, = 1,5U,),, = 1,5-60-1,8 =

=162 (Br).

FabaputHas MowHOCTE TpaHcgopMma-
Topa ¢ yyetom KMNA (m= 0,95, Tabn.9):
162
095

2. BeiurcnsieM BcnoMorarenbHble na-
pametpel A no (18) u tge no (20) n
Tabn.3:

=1705 (BT).

Praﬁ

(I
Ao T _18:2005 0 0
U, -m  60-2
roe
28Uyp KUy, [f-B-s _
=R *imp =5 “f_§ U, -l
H H

21 35:60

: 560 [60155.2 _
“318 18501551 6018 2000 (Om)

Ecnw tgp=0,61, T0 ¢ ~ 30°.

W3 rpachmka Ha puc. 13 Haxogwm B,=0,9,
a ua rpacrka Ha puc.14 — D,=2,25.

Hanpsixenne (6e3 Harpysku) Ha BTO-
pu4Hoi obmMoTke:

Uy = BoU, = 0,9 - 60 = 54 (B) = (2x27).

3. 3phekTnBHOE 3HaYEHNE TOKa BTO-
pwyHoi obmoTkM TpaHcdopmaropa no
¢opmyrne n3 Tabn.3:

_p.n _225-18
°2

=2.87(A).

4. YuutbiBasi, uto rabapuTtHas Moll-
HoCTb TpaHcdopMaropa NpUMepHo Ta-
Kasi e, Kak B npumepe 1, sbibupaem
TaKoW e cepAeqHUK MarHMTonpoBoaa
W NPYHUMAEM HMCIO BUTKOB NEpBUYHOM
obmotkn nq = 880 (1.e. u3 pacuera 4
BUTKa Ha BOJLT). Toraa Yncsio BUTKOB
BTOpPWYHOM OOMOTKM paBHo:

ny = 54 - 4 = 216 (BuTkOB) = (2x108).

OcranbHble pacyeTbl aHanornyHb
npumepy 1.

TEMMNEPATYPHbIV PEXXUM

TPAHCO®OPMATOPA

Ha ponyctumeiit tfemnepatypHbiit pe-
UM TpaHccopMatopa Gorblioe Brnsi-
HUe OKasblBaeT TEPMOCTOMKOCTb NPpUMe-
HEHHbLIX MarepuanoB. Bor Heckonbko
KiaccoB MaTepuarios Nno TepMOCTOMKO-
ctu B cootBetcTeum ¢ FTOCT 8865-87:

- NponuUTaHHas xnon4yarobymaxHas
TKaHb, LUENK, UCKYCCTBEHHbI LLenkK U
6ymara, amanm Ha CHOBE MaCHSIHHbLIX
WM nonnamunaHbiX cMor (knacc A);

- NpeccoBaHHbIe Marepuarnbi C Lennio-
JI03HBIM HAMOSHWUTENEM, CAIOUCTbIE Ma-
Tepuarnsl Ha ocHoBe xnonyaTtobyma-
HbIX TKaHei n Bymarn, nponuTaHHblie
MernoMuHdopManbaerngHbiMn n de-
HondopManbAerugHBIMU CMoNamMu
(knacc E);

- acbecTt, cTeKNoBornokKHO, MenoMUH-
cdhopmanbaernaHeie n oeHongopmans-
nernaHele cMonbl (knace B).

B 3aBucuMocCTM OT Knacca npume-
HeHHbIX MaTepnanoes [oNyCTUMOoe npe-
BbiLLEHWE TeMnepartypbl o6MOTOK
TpaHcopmaropa Hag Temneparypom
OKpyXalllero Bosqyxa npueeeHo B
Tabn.13.

Tab6n. 13

Te. LSS

FOCT 27570.087 | TOCT 403-73

A 65 (75) 65

E 80 (90) 80

B 85 (95) 80

F 118 115

H 140 140

[ > 140
MNpumedannn:

1 MpeBuilleHUe TEMNEPATYPbl YKa3aHo ANS u3-
MEpEHUA C NOMOLLLIO TepMonapbl B ckoBkax yka-
3aHO 3HaAYEeHNE NPEBbILLEHUSA, NMONYYEHHOE NpH K3-
MepeHU METOAOM CONPOTUBIIEHUS

2 Foa vemnepartypoit OKpyXaowen cpean no-
HUMaKOT TEMNEPATYPY BO34YXa Ha PaCcCTOAHUK 5 mm
OT NoBepxHOCTH Hanbonee HarpeTolk ToUkKM 0BMOT-
KM

3 3Havenne TemMnepaTyphbl OKpyxXaouen cpeabl
32BUCHT OT KnMaTryeckoro ucrnonnerdus Mpwm pac-
vyeTtax 06brMHO NpuHumalor +40°C



E.CONOOQOBHUKOB,
rKpacHopnap.

B HacTosiLee BpeMsi achupHoe Tere-
BU3NOHHOE BelliaHWe oXBaTbuiBaeT au-
ana3aoH 4actor ot 48,5 no 790 Mlu.
[ns npvema curHasnos B cTonb LWKAPO-
KO nosioce 4acToT ncnosnbaytoT nubo
HECKOMNbKO OTAESbHbIX @HTeHH (Kax-
ny1o Ans cBoero yvacTtka yacrtot) nubo
Of1HY KOMBMHMPOBAHHYIO @HTEHHY, NO-
CKOSbKY NOCTPOEHME CBEPXLLMPOKONO-
FIOCHBIX @HTEHH SABASIETCH [10CTAaTOUMHO
CHOXHOM TeXHUYECKOn 3afiadeit.

MNprumMepoM KOMBMHUpOBaHHOR aH-
TeHHbl ABAAETCS WWPOKO pacnpocTpa-
HeHHan B HacToslliee BpeMs 4-ane-
MEHTHas aHTeHHasi pelleTka npous-
BopcTea Nonbwin. OBpasel Tako au-
TeHHbt gnsi AMB onucan B [1]. Tonbko
Y NONLCKOW @HTeHHbI BepxHuit BuGpa-
Top BbINOSIHEH 605lee ANUHHLIM U Bbi-
XOASLWMM 38 npeflerntl aKkpaHa, uTo
obecneunBaet npmMem cUrHasnoe B fiu-
anasoxe MB.

OpHako KoathPULIMEHT yCUeHUs u,
COOTBETCTBEHHO, CTOMMOCTL TaKOW aH-
TEHHb! [N NPUMEHEHUS Ha paccTos-
HUsAX A0 10 KM OT nepenallLeint aHTeH-
Hbl C COBPEMEHHLIMIU TENEBU3O pamMu
1abbiToUYHbI. KpoMe Toro, aHTeHHa Ans
CaMOCTOSITENbHOIO WM3rOTOBMIEHUS B
AOMaLWHUX YyCROBUAX AorkHa BbiTh
NpoCTO U AonycKaTb NpUMMEHEHUE
pasnuuHbIX NOAPYUYHLIX MaTepuanos.
A1 coobpaxeHns U nNernn B 0CHOBY
npepnaraemoi cBepxwupoKononoc-
HOW TENEeBU3NOHHOM @HTEHHBI, COCTO-
filen n3 AByx auteHH ans MB n IMB,
6e3 npuMeHeHus cpeficTe cornacosa-
HUS @8HTEeHHbI C huaepom.

Ins npuema B ananasone QMB uc-
NOsib3yeTCA BONHOBOM WMPOKONONOC-
Hbih BUBpatop, onucaHHbit B {2). Mo
CpaBHEHWI0 C NOsyBONHOBLIM BUGpa-
TOpOM, OH umeeT Boree yakyl auar-
paMmy HanpassfieHHoCTu, Bonblive Ko-
apprUMeHTH yCUNeHUsS U BbIXOAHOE
COnpoTHBIIEHME.

Ons npuema B ananaacHe MB uc-
NOMb3yeTcs TakXe WUPOKONONOCHLIN
Bubparop. Ero nseun ebinonHeHsl na
UMNMHAPUYEecKUX cnupanei. Mx Mox-
HO paccmaTtpuBaTtb Kak MHOYKTUBHOC-
TM UK 3aMeansilolLmMe cTpyKTypol [3].
Ero 6nwkaiiinm aHanoroM siBnsieTcs
avteHHa TAU-12, Buinyckawuascs
0O5iroe BpeMsi NPOMbILINIEHHOCTLIO W
noaopobHo onncaHHas B [4]. Onsa

KOMBUHNPOBAHHAA
TENEBU3NOHHAA AHTEHHA

12

90

100 500

100

yMeHblleHus rabapuTtos Bcelt aHTeH-
Hbl Nfievr BMBpaTopoB BLINOSIHEHLI U3
anioM1MHUEBOTO NpoBoaia 93 MM K co-
AepXart no 6 BUTKOB, BLINCSIHEHHLIX HA
onpaeke 36 MM K pacTsHYTHIX A0
pacctosinus 0,5 M. 3aroroeka ans ua-
roTOBNEHUst anemeHTa UMeeT ANUHY
1,1 M. Y npaBoro v neBoro nnevei Ha-
NpaereHnsi HaMOTKK [IOFPKHBI coBNna-
hartb. Bce aneMeHThH @aHTEHHL coefin-
HSOTCA B Toukax “A” n “B” sunutamu M4
anvHon 20...25 mm. K aThM e Toukam
C NoOMOLWbI0 SienecTKOB Henocpen-
CTBEHHO NoaKnYaeTcs 75-oMHbl Te-
NeBM3NOHHLIN Kabersib.

B nonoce yactoT 6onee ofHoit fe-
Kafbl HEBO3MOXHO MPUMEHWUTb OfHO
cornacymwliee yCTPOUCTBO ¢ yaoBneT-
BOpWTENbHLIMIM YACTOTHLIMK XapakTe-
PUCTUKaMK 1 NPOCTOE B U3FOTOBFIEHMM.
MNpumeHeHre Xe ABYX COrnacyloLmx
YCTPOMCTB YCROXHSAET U3roToBneHue
@HTEeHHb! 1 ee perynupoBky. Floatomy,
C Llesbl0 YNnpoLEeHUsi aHTEHHb!, 1 Bbino
BbI6paHO HenocpefICTBEHHOE NOAKNIO-
YeHue KoakcuanbHoro huaepa. B atom
criyyae aHteHHa pabotaer ¢ GonbLMM
KCB, 1.e. B paccornacoBaHHOM u HECUM-
MeTpUYHOM pexxume. MoCcKonbKy BbIXOM-
Hble CONPOTMBIIEHWST BONHOBLIX BUbpa-
TOPOB BESMKN, MBMEHEHUS CTENEHK CO-
rnacosaHus (M paccornacoBaHust) no
Ounanasony crmaxusatorcs. Hanbonb-
Ulee yxyfillieHne KayecTBa npuHumae-
MOro curHana HabnwpaaeTcs Ha 2-M 1
51-M 4yacTOTHLIX KaHanax.

Takasi aHTeHHa MoxeT obecneuntb

npuemsieMoe KavyecTso fiMilb NpU 3a-
BE/IOMO XOPOWWX YCROBUSX Npuema.
Tak, oayH aK3eMNIAP ONUCEHHOM aHTEH-
Hbl 665 yCTAHOBIEH Ha Yeppaxke 2-a1ax-
HOro fiIoMa C NPSIMON BUAMMOCTLIO Ha
nepeaaoLLylo @HTeHHY, pacnosioXKeH-
HYI0 Ha paccTosiHum 5...6 KM, 1 obec-
NeYnn NPUSTMYHYIO KaPTUHKY.

Bubpatop IMB MoXeTt 6biTb 13ro-
TOBMEH M3 Pas3fnnyHbIX Martepuanos.
HaubBonee NpocTo B OMALLIHMX YCIIO-
BUSIX M3rOTOBUTL €0 NYTEM HaksenKu
anioMUHUEBOR KOH[l@HCaTOpHOM
donbrv Ha NOANOXKY M3 NONMUCTUPO-
na, opraHnM4eckoro ctekna unu apyro-
ro Matepumana c XOpoLnMu BbICOKoYa-
CTOTHLIMW CBOMCTBaMM.

MNpn HanMuum HeobxoauMbIX Mare-
puanoB Ha M3roTOBfIEHWE TaKoW aH-
TEeHHbl yXOAWUT 1...2 Yaca. YnyyuwnTb
@HTEeHHY MOXHO, NPpUMEHUB cornaco-
BaHue aHTeHHb C hUepoM 1 ee CUM-
MeTpupoBaHMe, a TaKxe WM3roToBMB
@HTEeHHYIO peuleTKy W3 HecKOSibKnX
3MNeMeHTOB.

Nutepatypa

1. Wnunanep 3. MNpaktuyeckne KoH-
CTpyKUMM @HTeHH. — M.: Mup, 1989.

2. Porxammerns K. AHTeHHH. — M.:
OHeprus, 1979.

3. Cogetoe H.M. TexHuka ceepxBbl-
cokmx yactoT. Yueb. nocobue ans
BY3os — M.: Buicuias wkona, 1976,
C.135.

4. TeneBu3noHHbIE @HTEHHbLlI Ha 12
Kananos. — Paauo, 1959, N5, C.57.



B.PYBALLKA,

r.llncuyanck, NyraHckoit o6n

Mpwn pemoHTe U HacTpoitke annapary-
pHl rae-HMbyAb BA2nK OT XOPOLUO OCHa-
wieHHoit naboparopumn, HesamMeHUMbIMU
NoMolLHMKaMK paauontobuTtens ctaHo-
BATCH “Bparbsi MeHbLUWE” N3MepUTEnb-
HbiIX NpU6GopOB — BCEBO3MOXHbIE NPO6-
HUKW, MHAMKaTOPB! U Wynbl. HaeepHs-
Ka, B apceHane nwoboro crneyvanucra
HanaeTcsi XoTsi bbl 0AHO, @ TO M HECKOMb-
KO noj106HLIX ycTpoiicTs. Ho Bot noxea-
NUTBCH HanuuueM MmanorabapuTHoro
ocumnnorpacda MoXeT 1aMeKo He Kax-
e, NosiBuBLLUMECS B NOCneaHee Bpe-
Msi UMNOPTHBIE ocLMnorpacdb! Ha XKKA
1o cBoet LieHe I0CTYMHBLI eguHnuam. A

MY M-OCUUITITIC

TakK xorenockb 661 umeTb ManorabapuT-
HbllA Npnbop, NO3BONSAIOLWNIT BU3yanbHO
KOHTpOfMpoBaThb CUrHasn w xots 6bi npu-
MepHo onpegensTe ero ¢popmMy, Yacto-
Ty v aMnnnTyay!

B pesynbrate MHOMOYMCNEHHBIX 3KC-
NnepuMeHTOB Ha CBET NOSIBUIICH Mano-
rabaputHeil ocumnnnorpadgpuyeckum
wyn K ero “nniocam” cneayert oTHec-
™ manorabapnTtHOCTE, @BTOHOMHOE
nuTaHue, Masnoe aHepronotTpebnexve,
ynobHyio ¢opmy, NO3BONSIOWYIO, He
oTpbiBas B3rnsiaa or npobHuka, npo-
M3BOANTb PErynnpoBKY U PEMOHT an-
napartypbi. K coxaneHnuio, ns-3a npwm-

MEHSIEMbIX MMKPOCXEM, He OTnnualo-
LWKMxcsi BbICOKUM GbicTpopaencrerem,
LyN NOSYy4UNCH HU3KOYACTOTHLIM, HO
€My MOXHO HaWTHU Maccy NpUMeHEHWIA.
Hanpumep, wyn npowen ucnbliTaHus
nNpy peMOHTE U HacTpoitke TeneBn3o-
poB, YacoB, MarHUTo(OHOB U APYIMX
aHanoroebixX U UU(QPOBLIX YCTPOWCTB.
Kak u HacToswmit ocuymnnorpad, wyn
no3BONsieT BU3yarnbHO KOHTPONMpo-
BaTb BXOAHOM CUrHan u NpMMepHo on-
penensaTb ero Napamerpbl, 8 Takke
CNYXWUT MHAMKaTOpoM (ha3HOro NpoBo-
hacetn.

Cxema wyna npmusefeHa Ha puc.1.
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Ero ocHoBoOW siBRsieTCS cBETOAMOAHASA
maTtpuua AINC340, KoTopas cogepXuT
35 cBetogmnonoB — 7 psgoB o 5 Ko-
NOHOK

leHepaTop TaKTOBbIX UMMYNbLCOB
(pasBepTtkun no ropuaoHTanu) cobpax
Ha anemeHnTax DD1 1 .DD1.3. MNepe-
kmouaTenem SA1 BblIbMpawT HeO6xOo-
AWMbIIA YACTOTHBIA ANanasoH, a pesu-
cTopoM R3 CMHXPOHU3UPYIOT CUrHanm.
C reHepatopa MMMyfbCbl NocTynawT
Ha cueTuuk-gewmppartop DD2, Bbixo-
Abl KOTOPOrO ynpasnsioT paboTo#
TPaH3UCTOPHbIX Kntoueit. Knioun no-
ouepefHo nepebupawT psgbl MaTpu-
Lbl, 32 CYeT Yero hopMupyeTcs passep-
TKa 10 ropu3oHTanu. Xota paspeLuao-
Lasn crnocobHOCTL MaTpULbl M HEBENWU-
Ka, oHa Bce Xe crnocobHa otobpasutb
CUHyCcOUAY, NPSMOYIOMNbHBIE UMY bCh,
nvny U gpyrue nepuoguyeckue curHa-
nbi. OcobeHHO athhekTUBHO M “yoobo-
4uTaemMo” CMOTPUTCS CUrHan, Haxoas-
LUIACS Y Nopora CUHXpoHU3aumK. Tor-
[a OH NepemMeLLiaeTCs B OOHY U3 CTOPOH,
4TO BO MHOIMX Criyuasix npeanoututrens-
Hee MonHoW ocTaHoBKU.

YCTPONCTBO BEPTUKANBHOIO OTKNO-
HEHUS nyya COCTOUT U3 KOHAEeHcaTo-
pa C1, nepekniouarens SA2, noapons-
IOLEro KOHTPONMPOBaTL MOCTOSHHOE
Unu nepemMeHHoe HanpsXxeHue, peauc-
TMBHOro genutens R1-R4-R5, nepeknio-
varensa SA3, BbibuparwLiero Heobxoau-
MbIlA QMana3oH BXOAHOro CUrHana, ye-
ThIpex KomrnapaTopos MUKpocxembl DA1
v anemeHToB coBnaaenms DD 1.4, DD3.
Rvoabl VD1,VD2 3awmiwiant Bxogbt
KOMMapaTopoB OT Neperpysok Peancro-
pbl R6...R11 ycTraHaBnueaioT foporo-
Bbi€ HaNPsXKEHUS Ha KoMnapaTtopax, ¢
OHOW CTOPOHSI, @ C APYro — coagatoT
“BMPTYanbHyo 3eMnio”, Heobxognmyio
ANS HopMarnbHol paboTbl MUKpOCXE Mb!
DA1.

Korga BXogHO cUrHan oTcyTcTByerT,
BCE KOMapaTopbl BLIKMIOHEHbI, U 103TO-
My B YCTPOWCTBE COBMaAeHNS aKTUBHbIM
asnsercs anemeHdt DD1.4. B atom cny-
yae ManyyawT cBeToguoabl cpegHeint
KOMoHkW, 06pa3sys HyneBylo NUHUIO pas-
BepTkU. MNpy nosiBneHnN BXogHOro cur-
Hana nonoXuTenbHOM NONAPHOCTU No-
ouepegHo cpabaTbiBalT KOMIIapaTopkl
DA1.1, DA1.2, a oTrpyuyarenbHoro —
DA1.3, DA1.4. Ilorvka ycTponcTea co-
BrnageHus BolbpaHa Takoit, 4Tobbl B Cry-
Yyae cpabaTbiBaHUSA BCEX KOMMNApaTropos
ropenu TonbKO KpanHWe cBeToauoabl.
370 no3sonuno obuTbCs Ha JKpaHe
M306paxXeHMsa U3 LIENOYKM CBETALLMXCS
TOueK, OBBLEKTUBHO NepenaLlimx MH-
¢dopMauvio o hopme uccnegyemoro

OCHOBHbIE XapaKTe PUCTHUKH
AmMnnuTyga BxogHoro

curHana, B 0,1...150
YacToTa BxogHOro

curHana, 'y 20 20000
HanpsxeHwe nutanus, B 9
Motpebnsemblii ToK, MA 15
Paspewawuias cnocobHocTb
3KpaHa, eauHULY 35
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curdana. Peanctopbl R12...R16 — TO-
KoorpaHuuUTenbHbIE As CBETOAVOOHOM
MaTpuLbl. YMeHbLas UX conpoTuBne-
HUWE, MOXHO MOBbLICUTb APKOCTb, HO 3TO
noeneyeT 3a cobolt yBenuueHne aHep-
ronoTpebneHus wyna. AnemeHTol VT8,
VTS, VD3 ob6pasyioT cTabunuaarop Ha-
NPAXKEHUS.

B asropckom BapuanTe Wy cobpaH
B KOpnyce oT “3HaKkoBOro normyeckoro
VMHOMKaTopa“, BbiNyCcKaBLErocs paHee
Hawen npombiwneHHocTelo. Ero sug

m3obpaxeH Ha puc.2. B Hem BMecTO
“pogHoro” uHgukatopa AJlIC324 ycra-
HoBneHa marpuua AJNIC340 MoHTtax
aertane — CMeLaHHbliA (NeqaTHO-Ha-
BECHOI1), 4TO 0BycnosneHo ero bonbLiion
f10THOCTBIO. KOMMOHOBKa M pa3mepsbl
Lyna B OCHOBHOM ONpeaensiioTcs Uc-
fionb3ye MbIMU NMepeKiyaTensmMmm u ne-
peMeHHbIMK pe3ucTopamu. B kauectee
Kopriyca MOXHO Ucrnosnb3oBaTe nobyio
f1acTUKOBYIO KOPOBOUKY, Hanpumep,
yTnAP OT 3yBHOI LWEeTKN, aBTOPYUKH,
neHan. CeetoguogHan marpuua ycra-
HaBNUBAETCA B HUXHEN YacTu Kopnyca
B6NM3M MeTannMuecKoit urnbl-Wwyna,
TyQa Xe BbIBOOATCS OpraHbl perynnpos-
KW. MOHTaX BbINOMHEH TOHKUM POBO-
aom MI'To.

UcTouHuK nuTaHns — Bartapeitka
6F22 unu “KpoHa”. B kauectBe SA3 u
SA4 ncnonb3oBaHbl MUKPOTEpPEKYa-
tenv N49-2, SA1 coBMecTHO ¢ SA2 —
6ok nepexnoyareneit oT UMNOpPTHoro
ceteporo agantepa lNepemenHbie peau-
ctopbl R3, RS — perynsaTopk! rpoMKoc-
TH NMneiepa. TN ANeMeHTb MoryT 6biTb
W OpYyrumu, rnasHoe, 4Tobbl OHU Bbinn
manorabaputHeiMM. Bmecto AITC340
MOXHO ycTaHoBuTb AJ306A, 5, XK, W.
CrabunutpoH VD3 — B CTEKNSAHHOM
kopnyce. KongeHncatop C1 — K73-9,
C2.. C7 — xkepamuueckuhe, manoraba-
puTHble. Bce mukpocxembl cepum K561
3ameHstioTes Ha K176. Bmecto K561MES
MOXHO npuMennTe KS61UES (c yueTom
paanuumii B Liokoneke ). CueTBEPEHHbI
OY K1401Y[12 MOXHO 3aMEHUTL Ha ABa
coBoeHHblix K157Y[}2, yctaHoOBUB UX
Apyr Ha gpyra.

LUlyn, cobpaHHbliA M3 3aBe4OMO UC-
npasBHbIX geTanemn, HaunHaeT paborarb
cpa3y. BoamoxHo, npuaercs nogobpartb
BenuunHy R2 — ans Hebonbuloro ne-
PeKpbITUS CoceaHMX aManasoHoBs, U R8,
R11 — gnsa paBHomepHoro cpabarbiga-
HUS KOMapaTopPOB NONOXUTENBHOIO U
oTpuyuareneHoro curHanos. Pabota co
LLYNOM NPAKTUHECKU HUYEM He oTnnya-
erca ot paboTbl ¢ OObIKHOBEHHbBIM OC-
uunnorpadom.

Nurepatypa

1. FopoiwwkoB b U 3AnemeHThl paguo-
3NeKTPOHHbIX ycTpoiticTte. — MPB,
N1125.

2.TyTHukos B.C. UHTerpanbHas anek-
TPOHWKa B M3MEpUTENbHbLIX YCTPOR-
cTBax.

3. Napone H.B., Kaitganos C.A. 3Ha-
KOCUHTE3WPYIOLWME MHOMKATOPbI U UX
npymeHenne. — MPB, N1122.

4. Unno B.I1. NonynsipHble MUKpocxe-
Mbl KMOI: CnpaBouHuUK.



B.5EOPO[IAN,
r.3anopoxbe.

Mpepnarato npocTbie cxemMbl reHepa-
TOpPOB 3BYKOBOrO (YNbTPa3ByKOBOrO) AW-
anasoHa C HanpshKeHWeM NUTaHus! Bce-
ro 1,2 B, 1.e. or ogHoro NiCd-anemen-
Ta. 3Tv reHeparopst (pUC.1 U 2) MOXKHO
ucnonb3oBarb B YCTPOUCTBaxX curHanu-
3auuvm Onsi Nogayun 3ByKOBLIX U CBETO-
BbIX CUFHaNOB, Kak HU3KOBONLTHbIE re-
Heparopb! Toka ansi ceetoguogos 6eno-
ro UBeTa, B L{BETOMY3bIKanbHbIX UrPYLL-
Kax, ernoyHbIX rmpnsinaax u Tn. Ceevo-
Bbl€ W 3BYKOBblE CUrHasnsl MOryT 6biTb
npoMoaynupoBanbl (HanpumMep, noga-
yen Moaynupyowmux uMnynscos Ha R1
BMECTO HanpsHKeHUsi NUTaHus).

leHeparopbl paboTatoT cneyiowum
obpazom. Mpu 3ambikanum S1 ToK Ye-
pe3 peaucrop R1 v nepexog 6a3a-amur-
Tep Tpan3ucropa VT1 orkphiBaer noc-
negHuN, Tok konnektopa VT 1 otkpbisa-
eT1 Tpan3uctop VT2, u vepes nHaykTue-
HocTb L1 npoxoauT TOK, CKOPOCTb Ha-
pacTaHusi KOTOporo 3aBUCUT OT BENUIU-
Hbl L1 1 HanpsikeHust UCTOMHUKA NuTa-
Hust. MNocne AoCTWKeHUs! MakCUManbHOM
BENUYUHBI TOKA, HanpshkeHWe Ha BbIBO-
pax L1 meHsieT CBOWO NONSIPHOCTb, Ha
6a3y VT1 nocrynaer orpuyatenbHoe
OTHOCHMTENBHO AMUTTEPA HanpshkeHue,
¥ npoucxoaut nasuHoobpasHbi Npo-
yecc 3anupanmsa VT1 n VT2,

3Heprus, HaKoNUBLLIASICH B UHOYKTUB-
Hoctu L1, co3gaeT HanpshkeHwe nNpoTu-
BOMONOXHOW MNONSIPHOCTU U NOAAEPXKU-
BaeT TOK, NPOTEKAIOLLUIA Hepe3 CBETOAU-
O 10 TOI'O MOMEHTA BPEMEHMU, NMOKa OT-
pularensHoe HanpsbkeHue Ha 6aze VT1
He CMEHUTCS CHOBA Ha NOSIOKUTENbHOE,
¥ npowiecc noBTopuTcs. HYacrora Takux
NOBTOPEHUN 3aBUCUT B OCHOBHOM OT Be-
nwivHel R1, L1 v C1 (Ha puc.1 ponb C1
BbIMNOSIHAIET €MKOCTh Nbe3ousnyvarens
Q).

B npovecce akcnepuMeHToB CO cxeMa-
Mu ucnonb3osanuck: C1 — ot 560 n¢®
0o 4 mk® u L1 — or 0,33 no 100 Mk,
[ns HacTponku (M3MEHeHUs cunbt 3BY-
Ka U SIPKOCTU CBEYEHUs1 CBETOAMOAOB)
nocrarodHo 6bino nogobpartb senuuu-
Hy R1 (ot 20 o 50 kOm). Bmecto cee-
Toavopa 6enoro yeeta Takke UCNonNb-
3oBarnace Lenoyka ua Tpex nocnenosa-
TeNbHO COEAMHEHHLIX KPaCHbIX CBETOAU-
0a08. HTobbl yBenuuuTh rpOMKOCTb 3BY-
Ka U KONW4EeCTBO CBETSILLIMXCS CBETOAU-
O[10B, HANpPsHKeHUe UCTOHHUKA NUTaHUS
CXEM MOXHO YBENWYUTL, OAHAKO Npu
3TOM MEeXAy konnektopom VT1 1 6ason
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VT2 HeobxoaMMO BKITIOUUTL PE3NCTOP —
€ yenblo orpaHuieHus Toka 6aswt VT2
BO u3bexaHue ero npobos.

Mpumep ucnonb3oBaHus reHeparopa
B CXEeMe aBapuiHON curHanuaauum npo-
nagaHus HanpsbkeHusi cetTu npueeaeH
Ha puc.3. Korna HanpsikeHue B ceTu
ectb, koHaeHcaTop C2 3apsikeH, U K
6a3e TpaHauctopa VT1 npunoxeHo ye-
pe3 penutenb R3-R4 HanpshkeHue cme-
weHusi, 3anupatoujee VT1. batapes
GB1 3apsixaercs, a ceetoguoq HL.3 Ge-
NOro uBera CBeTUTCH Kak UHOMKarop
ceTtu. B 6atapee MOXHO Ucnonb3aoearb
oavH NiCd-anemeHT n ceeroguog HL3
3eneHoro LBera, HO TOrfia 3ByKOBbIE CUF-
Hans! 6yayT cnabbivu.

MNpw nponaganHuu HanpsbkeHus ceTu

C2 paapshkaercs, HanpshkeHne cmetye-
HUWS! Ucve3aer, U reHeparop Ha TpaH3uc-
vopax VT1 u VT2 HauvHaeT paborartb,
reHepupysi 3syKOBbl€ UMNYNbChI, @ MW-
raiowun ceeroauop, HL1 mopynupyer
3TU 3BYKMU € YaACTOTON npumepHo 2 Iy,
Lns HL2 nyywe wenonbaoBarth MHpa-
KPacHbIN cBeToAnoa, HYTo NO3BONUT rne-
pefaBarb aBapuUNHLIA CUrHaN AuWcTaH-
L{MOHHO, HO MOXKHO NPUMEHWUTB KPACHbIN
ceetoauog wnu nake obbiMHBIA avog,
T.K. €ro oCHOBHas! PyHKLUS — BbINPsIM-
JNleHre ToKa NUTaHUsi MUTalWero cee-
Toavoaa HL1.

371a cxema moxeT bbiTb npeobpa3so-
BaHa B CXeMy aBapvnHON curHanusaumn,
ecnv wneid oxpaHbl BKIOMUTL B LENb
CcMeLLeHus nocrneaoBatenbHo ¢ R4.

7

LLyn-“KoHTpornbka”

IMpy pemoHTE ayanoTexHuku B “none-
BbiX” yCAOBUSIX O4eHb Npuroautcs npubop,
np¥ NOMOLM KOTOPOTO MOXHO “npocny-
wartb” NpoxoxaeHve ayamocurHana. 1o
MWHUATIOPHbIA LyN-NpobHKK, BHY TpH KO-
TOPOro HaXOOUTCH NPoCcTEHbKUIA Y34 ¢ Ma-
norabapuTHbiM OMHAaMMKOM Ha BbiXOAE.
OpuH KOHTaKT Wyna BbLINONHEH B BUAE
WIMbl, BTOPOM — OTPE30K MOHTEXXHOTO Npo-
BOZA C “KPOKOAUIOM” HA KOHLIE.

Octioeon ans Takoro npubopa moxer
CTaTb MYHUATIOPHLIA KUTANCKWUNA (HOHAPKIK
Yeunurens BhINOMHEH Ha ABYX TPaH3UCTO-
pax VT1 u VT2, BkntoMeHHbIX NO Cxeme
COCTaBHOIO TpaH3ucTopa MakcumanbHbiA
LypOBeHb BXO4HOFO CurHana He AofhKeH

npeebiwats 10 B. Peauctop R2 3aAaeT‘
pexum paboTbl yeUMTensi No NOCTORKHO-
My TOKy, koHgeHcaTtop C2 ycTpaHser ca-
moBo3byxeHre Ha BY v nogasnser Bbi-
COKOMACTOTHbiE Nomexi. Ha Harpyske co-
npotueneHreM 16 OM ycunutenb paseu-
BaeT MOLMHOCTEL (Npy BXOOHOM curHane
200 mB) okorio 5 mBr. MNotpebnaembin Tok
nexwvT B npegenax4 5mA
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M.EPLLOB,
r.Tyna,
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Hacrponka BxogHbIX hopmuposare-
nei B guanasoHax it v il npoussoautcs
aHanorwyHo guanasony |, npu nogave
Ha BXOf rAPMOHUYECKOIO cUrHana c am-
nnutynamu 0,5 B u 1,5 B v nepesonie
nepexntoyarenst SA1 8 cpeaHee u ne-
BOE N0 cxeme (puc.1) nonoxexue coot-
BETCTBEHHO. [1Ns1 MMHUMUK3aLUMK OLLMGOK
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U3MEpEHUs!, NpU HacTpounke cnegyer
CTPEMUTLCH K OAMHAKOBOW YYBCTBU-
TenbHOCTU 0boux bopmuposartenen B
KaXkoM auanasoHe.

[N HEKOTOPbIX AKIEMMNNAPOB TpaH3u-
crtopos KIM305, 6tiBaet, He yaaercs no-
NY4SUTb YYBCTBUTENLHOCTL 06oMx dop-
muposartenei 25 mB. B takom cnyvae
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HeobXxoaANMO YMEHbLWWTb CONpoTMBIe-
Hust peancTopos 1R6 1 2R6 no 220 Om
u npoBecTu kanubpoeky (Ha | ananaso-
He) ANs NoNyYeHWs! MUHUMAnbHOro 3Ha-
YeHUs1 BXOAHOFO HaNpPsHkeHusi, Npu Ko-
TopOoM Habnofaercs yctonumnean pabo-
Ta hopmupoBarenen (asTopckuil Bapw-
aHT HacTtpoeH Ha 80 MB). INpu HacTpoir-




ke dopmrposarenen Heobxoaumo co-
6niopartb mMepbl 3awmtbl 1VT1 u 2VT1
OT CTaTUYECKOrO aneKkTpUYecTea.
dazomeTtp cobpaH Ha nevaTHou NNa-
Te U3 BYCTOPOHHETO (hONLIMPOBAHHO-
ro CreKnorekcronura TonwuHon 1 mMm.
Ueptex nnatbl U pacnonoxeHue ane-
MEHTOB npuBegeHbl Ha puc.3 n 4. Ha
nnare pasmeweHbl BCe aNeMeHTHl ¢a-
30MeTpa, 3a UcKNiodeHeM rHe3g XS1 u
XS2. OcobeHHOCTLIO NevarTHoM nNarhb!,
obneryatoulen ee peanusauuio B nobu-
TENbLCKNX YCNOBKMAX, ABNAETCA Hanuuue
OTAENbHLIX NepexoAHbIX OTBEpPCTUMN C
OQHOW CTOPOHbLI Ha ApYryl0, He CBA3aH-
HblX C BblBOlaMu anemeHToB. [nA
yMeHbLLeHus rabaputos NnpumeHeH OBY-
CTOPOHHWI MOHTaX, NPV KOTOPOM Ha
ofHou ctopoHe Haxoastest HG1...HG4,
SB1, SB2, VD1, a Ha ppyron — Bce oc-
TarnbHble anemeHnThl (pUc.5 un 6). Xecr-
KOCTb KpenneHus nepeknovarens SA1
obecneunsaeTca naiko ero BLIBOAOB
Ha 06eux CTOpoHax neyaTHOW MNarhbl.
MukpokoHTponnep nomMewieH 8 18-Bbi-
BOAHY!0 naHenb. B cesian ¢ 6onblion
pacceveaemoi MouHocTbto (6onee 1 Bt
), mukpocxema DA1 yctaHoeneHa Ha M-
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06paszHblii TeNNOOTBOA U3 NUCTOBOMN
mMeau ToNwmHoM 2 mMm. [ns 3awuTb! ot
nomex sxofHble copmupoBarenu uUm-
NyNbCOB NOMELLEHbl B aNeKTpocTaTu-
YECKUN 3KpaH U3 XXeCTW.

dasomeTp pa3melieH B Kopnyce u3
yAaponpoyHoro nonuctupona. B kopnyce
BKNEEHbl 4 CTOMKW, K KOTOPbIM BUHTA-
MU-camopes3amMm Kpenuics nedarHas
nnara. Ha npasow creHke kopryca pas-
MeulleHb! fHe3ga XS1 n XS2, a B neson
NpPOCBEPNEHO OTBEPCTUE NOA LUTEKEP
nuranus. B nepeaHen (CbeMHON) KpbliLwu-
K€ NpocBepneHbl OTBEPCTUS HanpoTus
cBeToaroaa U KHONOK ynpasnenusi. B
Kadyectee Tofikarenen k kHonkam SB1,

SB2 ucnonb3oesanuck Merannuueckue
kopnyca Tpanaucropos tuna KT501.
Hanpotue unpukaropoe HG1...HG4 B
KPbIWKE NPOpe3aHO OKHO, 3aKphIToe
Mpo3payHbIM OpraHUYECKUM CTEKITOM.
Bua nepegHelt naHenv npubopa noka-
3aH Ha puc.7.
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MNocTpoeHue aBToreHepaTopos ¢ “xa-
OTUYECKUM NOBEAIEHMEM” OCHOBLIBAET~
Cs1 Ha B3aMMOAENCTBUU B3aUMOCBA3aH~
HbIX IMHEMHOIO M HENMWHENHOIO OCLUN-
TNATOpOB.

Cxema “xaoTuyeckoro” asToreHeparo-
pa obbIYHO coaepPXUT TPU OCHOBHbIX
anemeHra:

- NUHENHBIN konebarenbHbIN KOHTYP;

- B3aUMOCBS3aHHbINA € NMHENHLIM He-
NMHENHbIN KonebatenbHbl KOHTYP, CO-
AepxauimM p-n-nepexoq) (vawe Bcero
370 BapakTopHbIN Anoa);

- ycunurenbs C OrpaHuuUTENLHON Xa-
pakTepucTukoi, oGecneumnBalowuin ca-
MOBO36YXeHre cuctemsl (Nobas cxe-
Ma ycunurens, ucnonbayemast g obbiy-
HbIX aBTOreHeparopax).

XapakTtep NpoyeccoB 8 HENMMHENHOM
KOHTYpE XaoTu4ecKoro asroreHeparopa
onpefensercs Kak YactoTon, Tak U am-
NNUTYaor BO34eACTBUA Ha Hero. Cnox-
Hbl€ CUrHarbl Ha BLIXOAE HENUHEWHOTO
KOHTypa Nocne MNpoxoXaeHust no uenu
obparHon cea3u aBToreHeparopa CTaHo-
BATCA UCTOYHWUKOM BO3MYLLIEHUS TOTO XKe
camoro HenuHemHoro KoHTypa. Mpu MHO-
rOKparHon LUUpKynaLu curHana, AuHa-

KBAPLIEBbIA “XAOTUYECKUW”
ABTOrEHEPATOP

MUKa TaKkoro asroreHeparopa CTaHOBUT-
C5l XaOTUYECKOMN.

Cxema KBapLeBOro XxaoTUHeCcKoro as-
TOFeHeparopa, fAe B Ka4yecrse JIHEN-
HbIX KOHTYPOB WUCMOSbL3YKTCH KBapLbl,
npepcraeneHa Ha puc.1. 3aecb nuHen-
Hbl¥ KonebarenbHbli KOHTYp 06pa3oBaH
KBapuamu, a HeNUHERHbII — anemMeH-
Tamu L1-VD1. B aasucumocTu oT nonsip-
HOCTU U ypoBHa BY-Hanpshkenus, npu-
NOXXEHHOTO K BapakTopHoMy avoay VD1,
€ro eMKOCTb U3MEHSIETCS, creoBarenb-
HO, cobcTBEHHas (pe30HaHCHas ) yacTo-

Ta KoHTypa L1-VD1 Takke nuameHserca.

Mpu onpeneneHHbIX NapameTpax cu-
cTeMbl (HOMUHanax paguoaeTanen) Ko-
nebanus B Hel CTaHOBATCS! XaoTuyec-
KVUMU, a AUCKPETHBIN A0 3TOr0 MOMEHTa
cnexktp konebanun (puc.2) — Henpe-
pbiBHBEIM (pUc.3).

Ins nOCTpOeHMs XaoTU4eCKOro asTo-
reHeparopa 1crnosb3oBanach U3BeCTHas
Kraccmuyeckas cxema eMKOCTHOM “Tpex-
TouKM”. TpaH3uctop VT2 obpasyer 6y-
¢hepHbI Kackag, KOTopbli Heobxoaum
O pa3Bs3ku asroreHeparopa Ha VT1

Puc. 1
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W ero Harpysku (Hanpumep, usamepu-
TenbHbix Nprbéopos ¢ 50-0MHbIMK BXO-
namu)

B cxeme Ha puc 1 ucnonbayloTtcs 1Ba
KBapua JT0 Bbi3BaHO criefytowinM Kak
nokasanu npefBapuTenbHbie 3KCnepu-
MEHTbI, xaoTuueckue konebaHusa peanu-
3yloTCR NpK Hanuuum KoHTypa L1-VD1
W BCEro OQiHOro KBapLa, OAHAKO TakoW
pexum paboTtbl aBToreHepaTopa okaabl-
BaeTCcsa KpaHe HeyCTOMUYUBbIM

Mpu BbIKMOYEHUN MUTAHUS K €70 NOC-
nefyoulemM BKIIOYEHUM aBTOreHeparTop
nepectaer paboratb B xaOTU4ECKOM
pexuMe U cTtaHoBUTCA “O6blYHbIM”
KBapLeBbIM reHepatopoM Boaspar B
XaOTU4ECKUIA DEXUM BO3MOXEH B 3TOM
crnyvae KpaTkOBPEMEHHbIM MOAKIoYe-
HUeM BTOPOrO kBapua Kk yxxe pabotato-
LLleMy B aBTOreHepaTope

Mpwn napannenbHOM BKMIOMEHUU He-
CKOMbKUX KBapueB W OTCYTCTBUM Henu-
HeiHOoro koHTypa L1-VD1, B cxeme npo-
MUCXOAAT CROXHble (MHOFO4YACTOTHbIE),
HO [leTepMUHUPOBaHHbIe kKonebaHus
MoakmoumB K BbIXOAY aBTOreHepartopa
CNeKkTpoaHann3aTop, MOXHO YBUAETb B
3TOM Criyuyae Nnullb HEKOTOPOE YUCHO
NMUKOB PasnMYHOM BLICOTH! (pUc 2) Mpun
HanU4yUKM ABYx KBapLeB C Pa3HbiMUK yac-
Totamu, konebaHus o|HOro kBapLa Mo-
AynupyloT konebaHua Apyroro us-sa
HenvHeHoCcTK ycunurens Ha VT1 B
utore nony4vaerca AM-curHan v psa rap-
MOHUK Yem cnoxHee dopma koneba-
HUIA, BO3JEACTBYIOLWMX HA NUHENHbIV
KOHTYp L1-VD1, tem Gonee BeposTeH
XxaoTu4eckui pexxuMm Cneayer yyecTb,
YTO TUM KOPNyca U UCNOnHeHWe KBap-
LieB AOMKHO BbiTh MOEGHTUYHO, 8 pasnu-
4aTbCst OHM [OMKHbI TONbKO 4acTOTON
—— 3TO Of]HO N3 YCNOBWIA TOrO, 4TO aBTO-

reHepaTop byaer reHepupoBatb cpasy
Ha 4acToTax YCTAHOBMEHHbIX B HEFO
KBapLEeB

YacToTrb! kBapLIEB AOMKHb! OTRNYATD-
canpumeproB 1,3 1,5pasa Mpuatom
Heo6xoQMMO UCMONb3OBaTb KBAapLbl C
OTHOWEHWEeM 4acToT, 6nnakum Kk ppa-
uMoHanbHOMY uncny Opyrumu cnosa-
MM, KenaTenbHO UCMONb30BaTb KBAPLibI
C HECOM3MEPUMbBIMWN 4ACTOTaAMM

Lna nonyuyeHus xaoTuuecknx koneba-
HW NpY HeCbxoAUMOCTU CrielyeT Noao-
6paTtb MHAYKTUBHOCTL L1 (B kauecTBe L1
aBTOP UCNOMb30Ban POCCenb NPOMbiLL-
neHHOro U3roToBneHUs kanneobpasHoi
dhopmbl € AByMs BbiBOAAMK) Ecnu xao-

WHavkatop HanaxuealoT, noabupas Ho-
MUHan peaucTopa R5 A0 nonyyeHus Ha-
npskenma +4 8 B Ha konnekTope VT2
Bxoa nHaukaTopa nogknouaeTcs K Bbi-
xofy reHepartopa [1pu HanMuuKn xaoTu-
yeckmx konebaHui B uccneqyemMom aB-
TOreHepaTope, B FonoOBHbIX TenedoHax
CRbIWeEH O4eHb IPOMKMUHK WYM, HAaNoOMK-
HaIOLWWIA “CYyNepHbIi LWyM” cBepxreHepa-
TUBHOFO NpUeMHUKA

Kak nokasanu akcnepuMeHTbl, B No-
nocevactor 1 25 MINy MOWHOCTD WY-
MOB KBapLeBOro XaOTU4ECKOro aBToOre-
Hepatopa B 10¢ 106 paa 6onbLwe Mo
HOCTU LWWYMOB KaCCUYECKOW CXEMb re-
HepaTopa Wyma Ha ctabunutpoHe! 3to
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TU4eckue konebaHusn BCe e He nony-
valwTtcs, cneayet nonpoboeath noao-
6patb koHaeHcatopbi C2 u C3, nubo
M3MEHUTb PEXUM TpaHauctopa VT 1 no
NOCTOSSHHOMY TOKY ¢ noMoulbto R1

YcTtaHOBUB pPAAOM C UcchefyeMblM
aBTOreHepaToOpOM MHOFOAMAaNa3CcHHbIA
npuemMHuk ¢ AM-guanasoHamMu 1 noga-
KIIOUMB K BbIXOAY FeHepatopa OTpe3cK
npoeoa anvHon 10 20 cm, KOTOpbINA
CNYXWUT B [laHHOM Criyyae aHTEHHOW,
npocnywuBaeMm paboty reHepartopa,
4TOGb! ONpeaennTL — Nepelen nu oH
B XaOTU4YECKUI pexxumMm paboTbl Unu HeT
Hanvune cunbHOro Wyma B LWKUPOKOWH
nonoce 4acToT co “BCTaBKaMu” BecbMa
MOLLHbIX HECYLLUX CBUAETENbCTBYET O
TOM, YTO pean3oBaH MMEHHO xaoTUYEC-
KW pexum pabotb!

BMecTo npueMHMKa MOXXHC UCNOMb30-
BaTb cneuunanbHbin Nnpubop, nossons-
IOLWKUA KOHTPONUPOBAaTL AaXe MOMEHT
nepexofa oT AEeTEPMUHUPOBAHHbBIX K
XaoTU4ECKMM konebaHnam Cxema Tako-
ro npubopa — MHAMKATOPA XxAOTUYEC-
kux konebaHuwn (puc.4) — npeacra.-
naer cobow OeTeKTOPHLIN NPUeMHUK
AM-curHanoB ¢ 50-OMHbIM BxO4OM NO
BY 1 BbicOKkouyBCTBUTENLHBIM Y34, Ha-
rPy>X€HHbIM Ha rOnoOBHble TenedOHbl

NO3BONAET UCMONb3OBATh KBAaPLEBLIHA
XAOTHUHECKUI aBTOFEHEPATOP KaK CBEPX-
MOLLHBIA FeHepaTop Wyma npu npoBe-
AEHWW Pa3RWYHbIX M3MepeHUit
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PASOHUYHAA TUPNAHOA
N3 CBETOOMNMOOOB
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Mcnonb3yst MHOTOUBETHBIE CBETOAM-
OAbl, MOXHO cfenaTtb NpocTy U 3c-
chexTHYI0 TMpnsaHay, kotopas ocoben-
HO NOAX0AUT K HeDONbLWOK enke.

AgTroMar CBeTOBbIx 3cpcpekToB, yn-
paBRalWKA rupnangon (puc.1), co-
NepPXKNT HU3KOYACTOTHLIA feHepaTop
Ha anemextax DD1.1, DD1.2, C1, R1,
R2. CkopocTb nepeKknioyeHus rupnsiH-
Abl pErynupyeTca nepeMeHHbIM pesu-
ctopom R1.

MMnynbChbl € resepartopa noctynaoT
Ha BXOf [EeCATUYHOIC CYeTYMKa-Ae-
wundparopa Ha mukpocxeme DD2. MNo-
nOXUTENbHblE UMNYNbCH! C BbixoAa
DD2 yepes auoabl VD1...VD10 nocty-
nalrT Ha PO3€eTKY AnN YCTAHOBKK MUK-
pocxem DIP-20 (SCS-20). C noMoublo
3TOW PO3ETKU OCYLLECTBNAETCA KOMMY-
Tauus BbIXOAHbIX Uenen Ans 3aaaHus
nporpaMMmbl repeknioyenns. Ha cxeme
WTPUXOBLIMU NUHUSIMU NOKA3aH OfUH
M3 BapUaHTOB NPOFPaMmbl.

CurHanbl C AUO0B NOCNEe KOMMYTa-
UMK noctynalT Ha bydephble ycunu-
Tenn ¢as. Ysen ¢pasbl 1 NOCTPOEH Ha
anemeHTax DD1.3, DD1.4, VT1, R4,
R6, dasbl 2 — Ha anemeHTax DD1.5,
DD1.6, VT2, R5, R7. Cxema VUMW Ha
avopax VD11, VD12 cnyxur ans oa-
HOBpPEMEHHOIo BKMNIoYeHun a3 (BCA
rMpnsyfa CBETUTCH XEnTbiM CBETOM).
Ecnvn ogvH 13 BbIXOOOB cyeTyMka-ae-
WwKdpatopa OCTAHETCA HEe NOAKMIo-

Puc. 2

$338333 o
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$333833883

Puc. 3

Y€HHbIM, TO B 3TOT BPEMEHHON UHTEP-
Ban rupnsiHaa ceetutbes He Byaer.
[nsi rupraHgbl UICNONb3YIOTCS CRETO-
avoasl tuna KUTMNAQ26 (bonbuine) nnm
KWMQ41 (manenbkue). Konnyectso cee-
TOAMOAOB B IUPnsiHAe 3aBUCUT OT MOLLL-
HOCTK UCTOMHUKA NUTAHUA U TUNA KO-
Yesblx TpaHancTopos VT1, VT2. lanxan
CxemMa paccuuTaHa Ha 7...12 ceetoau-
ofoB, o6LMe BbIBOAbI KOTOPbIX COEAU-
HAIOTCA BMECTE W NOAKRIYATCA K
obwemMy nposoay cxembl. AHOAbI CBE-

Toauoaos Yepes pesnctopsl R8...R,
NOAKMIOYAKTCA K KONMEKTopaM TpaH-
anctopos VT1 n VT2, B kaxgon da3se
nooyepeaHo NOAKMIYAITCA CBETOAN-
OAbl pasHbix UBETOB AN NONYyYeHUs
appekTa nepeknoyeHnn userta.
YCTpOiCTBO ynpasneHus rupnsaHon
CMOHTUPOBAHO Ha NEYaTHON NnaTe 13
OAHOCTOPOHHEFO CTEKNOTEKCTOonnTa
pazMmepamy 70x35 MM (puc.2) 1 nome-
LLEHO B HEBOMbLLIYIO KOPOBOUKY 13 Opr-
ctexna. PacnonoxeHue aetanei Ha



nnare ycTponcTBa NnOKa3aHo Ha puc.3.
Briok nuTaxus — BbIHOCHOW, Ha Hanpsi-
xenue 5...6 B, c HOMUHAIbHLIM TOKOM
400 MA.

CeeToanob! rmpnsHibl COEANHATCS
TIEHTOMHbLIM TPeXNpoBoAHbIM kabenem,
KOTOPbIA B MECTax NOAKIMOYEHMA CBe-
TOAMOAOB 3aumLLlaeTcs TOKOOFpaHuyn-
Bawwue pesuctopel MAT-0,125 unn
ManorabapuTHble A5 NOBEPXHOCTHOFO
MOHTaXa MOHTUPYIOTCA Ha CaMOM CBe-
ToAuoae 3ateM MEecTO noAkmoueHus

Puc. 4
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o o-38
o o—5
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o o-—2
o o—6
®aza 1 EO o—7
o o-3

kabens 1 peancTopoB K CBeETOAKOAY NO-
KpblBaeTcs aBTOMOBUMbHEIM repMeTu-
KOM (ryuyile Mcnonb3oBaTb CUAMKOHO-
Bbli FEPMETUK MMNOPTHOIO NPOU3BOA-
cTBa)

MpaBunbHo cobpatHasn u3 ncrnpapBHbiX
feTaneit KOHCTPYKUuMS B HACTPOMUKE HE
Hyxgaetcs Heobxoammo Tonbko 3agaThb
NPOBOAHLIMM NEpPeMblMKaMi MPorpamMmy
nepekntoyeHna. PazBoaka kKOMMyTaLUn-
OHHOM po3eTkn SCS-20 npuBeaeHa Ha
puc.4.

-
O.HOBOTOPOB,
r.H.Hoeropoga.

BKITFOHEHWE TTAMITOYKA
OBYMA BbIKNIOYATENAMUA

KOE K CeTeBOMY. [1pM 3TOM KOHAeH-
catop C2 urpaet ponb peakTuBHOIO
CONPOTUBNEHUA, Yepe3 KOTopoe TOK
nogaeTca Ha AWOAHLIA MOCT
VD1 ..VD4, a 3atem Ha cBeToanon
ontonapbl VU1, anoaxbln MocT
VD8...VD11 1 ynpaBnsaiowmin anekr-
poa cumucTopa VS1, Cumucrop oT-
KpbIBAETCS1, M NAaMNoYKa ropuT.

\ Ecnu 3amkHyTb 06a BhIKNOuaTens,

[laHHas cxema npegHasHavexa ans SA3A K11 K2 1 HUUMBAKT TOK, NPOTEKAWLWKA Ye-
BbIKMIOMEHUA OCBELLEHUSA C NOMOLLLbIO pes koHaeHcaTtopbl C1 1 C2, a au-
ABYyX BbikrovyaTtenen, yaaneHHbix SA1 SA2 oAbl VDS ..VD7 u pesuctop RS —
Apyr oT apyra. flaMnouka ropuT TOI- -2208 e TOK uYepe3 cBeToAuO[ onTonapbl
fa, Kora TOonbKo OWH U3 BbIKMoOYa- VU1 [Mpu narpyske He 6onee 100 Bt
Tenen samkryT. Ecnin xe 06a BbIknio- L Jal e cumucTop VS1 ucnonbayercs 6es
yaTens 3amkHYTbl WX Pa3OMKHYTbI, paauaTopa.

TO namMnouka He roput. 1o Takomy xe N & Puc. 1 Yrobbi paccunTaTh TOK, NpoTeka-
N R
SA R1 510
nddrad [—}—e -
1 vD8 Vvoi
@RS _[_n,nnx Kll2D9E ; RS K209
220k =T x4,008 o
T VD6 AL
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-2208 " J_EL%%'E" 53 ADY1038
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Puc. 2
AIA OF
anroputMy paboTarT cxembl, OCHO- uwmni yepes koHaeHcaTopbl C1 u
BOW KOTOPbiX ABMAETCA NOFUNECKUIA C2, xoraa BKNOYEH OAUH N3 BbIKIM0-
anemeHT UCKIMIOUAROLWEE N yarenein, MoXHOo npesebpeyub conpo-

Cxema, cobpanHan Ha aByX anex- R Tusnenuamm R1 1 R2, nagesvem na-
TpOMaruuTHbIX pene (puc.1), He Tpe- NpsAXeHua Ha AWOAHOM MOCTE
6yet noacHennin. Ha puc.2 npueege- ~220B VD1...VD4 v Bocnonb3oBaTbCa 3K-
na cxema 6e3 pene. Ecnu B Hen 3am- BMBarieHTHON CXeMOW, NpuBeaeHHoN
KHYT TOMbKO OAWH BbiKNoYaTernb, Ha- Ha puc.3. B panHoi cxeme apdek-
npumep, SA1, TO Ha KoHAeHcaTope TUBHOE 3HAuYeHue TOoKa, NpoTekalo-
C1 nosensieTcs HanpskeHue, 6rms- Puc. 3

TO paBHble Hanpsbkenus, nofaroLme-
ca Ha C1 un C2, BbuuMTAOTCA APYr U3
apyra, v ceetoauoq B ontpole VU1 He
paboTaeT OH Takke He paboTaeT, ecnu
o6a BLIKMOYaTENs Pa3oMKHYThI. B aTux
crlyyasx flaMnoyka He ropur.

B MOMeHT nepekmoyeHus BblKMo4a-
Tenen conpotusnexua R1 u R2 orpa-

wero Yepes KaxXablii KOHAeHcaTop:

L S
c ~ ,

.1
(2rn-f C)

rae Uyg — adphekTBHOE 3Haqetne
Hanpskerna (Uyg, = 220 B),
R =R1=R2 =510 Om,
f=50Tu;
C=C1=C2=0,22 mxd.




A.NAPTUH (13 NET),
A.NPO30OPOB (13 fIET),
H0.MAHAKOB (13 NET),
r ExatepuHbypr
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Puc. 1 2000k 003 KASSATS
C nomoulblo CBETOAVOAOB, Pa3Ho- 1
UBETHOM (hONbIY 1 MNACTUIIMHA MOXHO 5B ¢ . r&rlo o
€O3AaTh OPUTMHANBHYI0 UMUTALMIO %_2
ypanbckux camoLipeToB B ocHoBe anek- 3 @ 1
TPOHHOW YacTu CBETOMY3bIKaNbLHOMN [,] R21 -9 K}
wxarynu (puc.1) — chopmupoBatens L —[:” ! I'\s K R22
ncesaoCcnNy4anHol KOAOBOW NOCNeNoBa- I Z2X
TenbHoCT O copepxuT 0A2 AT
- TAKTOBBI FeHepaToP Ha ANEMEHTaX 1 RS
DD11 DD13, ; . ] Pue. 3
- peructp casura DD2 (K155UP8), L, V019 ggm
- Tpu anemeHnTa UCKKOYAKOLWEE 21 X68
WNN(DD3 1 DD3 3) - T .E BA1
CeeToavoabl pasnuuHoOro LBeTa no- Hor 0.5TA
NapHO BKIKOUYEHDI B KONMEKTOPHYIO LiEMb s
TpaHaucropos VT1 VT8 Puc. 2

3ByKOBast YaCTb BbIMNOMHEHA HA OCHO-
Be “4una” My3blKanbHON OTKPbITKW
(puc.2) KHein pobaeneH ycunurens Mowy-
HOCTW Ha TpaHauctopax VT9 VT11
MogxnoyveHne “OTKpbITOMHOrO Yuna” no-
KasaHo Ha puc.3 brok nutanus (puc 1)
CTaHAapTHLIN NORWXQAIOLLYUIA TpaHcdop-
Matop, BbinpsiMuTens, hunsip u crabu-
nusarop Ha mukpocxeme KP142EHSA

Kopnyc wkaTyrnku MOXHO U3rOTOBUTb
pasnnyHbiMu cnocobamu ABTOpBI UC-
nonb3oBany NPo3paynHyo KOpoboUKy U3-
nog Topra Bclo anexkTpoHHyI0 “HauuH-
Ky” BMECTE C TpaHCOPMAaropom u au-
HaMUWKOM 33aKPbIN UBETHBIM KAPTOHOM,
Ha BEpXHEeW YacTu KOTOPOTo U3 NRAcTU-
nvHa cchopmMupoBaHa ropka Ans “camo-
ysetoB” B kaptoHe npenBaputenbHO
caenaHbl OTBEPCTUA ANsi CBETOQAUOAOB,

KOTOpble HUKCUPYIOTCS MNACTUNUHOM
Kaxxablit cBeToauon napbl cneayer pas-
MeLLaTh B pasHbiX MecTax, MpU4em LiBeT
CBETOAMOAOB AOMMKEH ObiTb Pa3HbIM
Caepxy LBETHON NNacTUNH NOKPbIBAET-

€A1 KyCO4YKaMu pa3HoLBETHON chonbrt ca-
MOW pa3Hoobpa3sHoi ¢hopMbl, LBETHBIMK
CTEKIbILLKaMWU U MEMNKUMK KaMYyLLIKaMu

MpaBunbHO cobpaHHas cxemMa HUKa-
KOW HacTpowku He Tpebyer

7

3azeMneHve 3nMou

MNpu HeobxogumoCTU cpenaTtb “Ha-
cToswee” 3azeMnesue 3Mmon, Koraa
3emIist Mepanas U He KONaeTCs, MOXHO
BOCROMNb30BATLCA NPOCTLIM CNOCOCOM
HakaxyHe sbinonseHua pabot (Beue-
POM) 3eMnst B BLIGpaHHOM MecTe ounLLa-
€TcA OT CHera, 3aChbinaeTcst HerateHown
M3BECTbIO M CHOBA NOKPLIBAETCA CIOEM
LCHera CoepuHanck co cHerom (BoAoin),

~
M3BECTb BbiAenseT Tenno, AoCTaTouHoe
Ons Toro, 4Tobbl 3eMnA K yTpy OTTanna,
N B HEE MOXHO GbIfio BKONaTb KakOw-
HUOyAb mMeTannuueCkAi NpeamMeT Ans
NOMNyYEHUS1 XOPOLWETO KOHTYpa 3a3emMne-
HuA IToT cNocob NoMor MHe oaHaX bl
paxe npu temnepartype -20°C

A.LINPAEB,
cT BopoBsckonecckas,
CraBpononbLCKoro KpJ




U.AO310BA,

r.Hosropon,
E-mail- ii@mail.ru

Bbinn BpemMeHa, korga y MeHs Gbin
nenaxep. YaobHan sewlb, HO, Kak U y
noboro paanonpreMHoro yCTponcTaa,
Y HEero ectb CBOSl 30Ha AeNcTeus. Bbl-
Wen 3a ee npeensl — W BeUlb Npe-
BpaLWAeTCA B KPACUBYID Urpywky. A
xanb!

Cam s xuBy B Bennkom Hosropope.
Ho Gbisaer, eaxy B AepeBHI0, 3a 50 kM
o1 ropoga. Tam MOl JOM HaxXoaUTCs rae-
TO Ha 6 M HWxe “cpegHero yposhs”. To
€CTb 3TO 30Ha NOTEHLMANbHO HEYBEPEH-
HOro npuemMa. Mon nengxep 6bin cran-
Aapta POCSAG u paboran Ha YacTtote
159,5 Ml"u. Mo cnosam komnaHuy, ag-
(hEKTUBHAA 30HA AENCTBUA NENaKUH-
ra cocrasnsaer go 35 km. Ha camom
fene npy yganeHun yxe Ha 25 kM no-
ABNSETCS MHOFO owubok, a npu yaa-
nenun Ha 30...35 kM nengxxep npocTo
“HUYEro He NoBuUT”.

A pewun nNogkmMouUTb K NENAXEpY
BHEWHIO aHTEHHY. Yiaes He HoBa, HO
eCTb TpyaHoCcTW B peanusauuu. Nep-
Bas (He camas 6onbwas) — cobpatb
aHTEHHY. OTO He OYeHb CROXHO, Tak
kak paboyas yactora HanucaHa Ha
3a/lHeN cTOpoHe nernaxepa. A BOT BTO-
pas npobnemMa cepbesHee — NOAKMo-
YUTb aHTEHHY K nernaxXepy, Belb rHes-
Aa Oans Hee y Hero HeT!

HauyHem c aHTeHHbl (puc.1). 3710
nPOCTO OTPE30K aNnMUHMEBON NPOBO-
NokN auamerpom 3...4 MM U ONUHON
92...93 cM (kak pa3 NnONOBUHA ANUHbI
BOFHbI). BepxHuii koHuuk (1 cM) npo-
BONOKU 3arHyT npuMepHo nog 90°, kak
KPIOYOK, 4TOOb! €e Bbino npouwle noj-
BeCUTb. K HKHEMY KOHLY, nocne 3a-
YUCTKK, KPEAUTCA LeHTpanbHan xuna
OBbIYHOrO KOAKCUAanNbLHOIo TEnesu3u-
oHHoro kabens (75 OM). Ero onnetka
HU K YeMY He noAKMYaeTcs.

M3rotoBNeHHas aHTEHHA APOCTO
noAseWwnNBanacb Ha yepgake Xwrnoro
[epeBAHHOro AoMa 3a Hecyw\ue ane-
MEHTb! KPbiWK (Kpbilla HeMeTannu-
Yyeckan — wudpep). Kabenb ¢ yepaa-
Ka cayckancs B 4oM. [loMa psigoM ¢
kabenem 6bino rHE3Q0 3a3eMneHUA
ONA TENEBU3UOHHOW AHTEHHbI, YTO
0Ka3anocb BecbMa yaobHbIM. Ecnnt y
BaC TAKOBOrO HET, MOXHO APOCTO 3a-
pbiTh KAKOW-HUBYAb MeTannuyeckuin
npeaMer B 3eMnio (Hanpumep, cra-
poe COLMHKOBaHHOE BeApO), npeaBsa-

YAOAJTIMHUTE]TIb
OnsAa NENOKEPA
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pPUTENbHO NPUNAAB K HEMY APOBOL
Heobxoaumon anuHbl, Llymaio, ¢ 3TUM
npobnemM HU y KOO He BO3HUKHET.
[Janee HauyvHaetrca caman UHTE-
pecHas YacTb: Kak NOAKMOHUTL aH-
TEHHY K neAnxepy. Beab, kak s yxe
rOBOPUN, @aHTEHHOrO rHesaa y Hero
HeTt. Bbixog npocToON — MCAORAbL30-
BaTb WMHAYKTUBHYW cBAsb! B caMom
nenaxepe ecTb MarHMTHaA aHTEHHA
(Ha deppUTOBOM cTepxHe). A 3Ha-
YUT, MOXHO AIPOCTO HAMOTATb HAa Nen-
[Xep HeCKONbKO BMTKOB APOBOAA C
onpeeneHHon OpueHTaLMen BUTKOB

M NOAKNIOYUTb KOHLbI COOTBETCTBEH-
HO. OUH — K 3a3eMNeHno, a Apyron
— K LEHTPanbHOM XuUne koakcuanb-
Horo kabens.

Ho nengxep, 06MOTaHHLIA NPOBO-
NOKOW, CMOTPUTCA HeKpacuso, Aa U
nonb3oBaTben UM ByaeT HeyaobHo. A
caenan cnegywouwee, Y MeHs nena-
xep — BUMERANG 2 (2-cTpouHbIn).
Ero rabaputbl kak pas noaxoast Ans
pa3MeuUleHun B navyke ns-nog obbiu-
Hbix curapert. 13 nauky yaansiercsi co-
ONEepXUMOEe N OTPLIBAETCHA KpbiKA.
lnnom npokanbiBalTCA ABE napbl
OTBEPCTUMA B Hayane W KOHLE nauvky
Ana kpennexnusi nposoga. MNposog Ha-
MaTbIBAETCH HA NAYKy kak Ha BonsaH-
ky. [posoaa, koTopbIv Y MeHs 6bin nof
PYKOW, XxBatuno Ha 6 BUTKOB. BuTku
pacnpegenun no nayke pasHOMEPHO,
paccTosiHue Mexay BUTKamMu nonyyu-
nocb okono 1 cM (puc.2). 3toro oka-
3an0cb BROMNHE J0CTaTOMHO. [Nenmpxkep
pabortan Ha yaanenuu 8 50 km ot ne-
peaaTtuvka 6e3 equHON owunbku!

KoHCTpyKkuMs nonyyMnacb O4YeHb
ynoGHOM: NONOXUN NEeNaXep B KOPO-
604Ky — NOAKMIOYUN AHTEHHY, BbiTa-
LLIMN — OTKMOYUA. Het HUkakux pasbe-
MOB W NPOBOAOB, BCE NPOCTO U NEFKO.
Ho 1 aTy, kasanocb 6bl, NPOCTYIO KOK-
cTpykumio s ewe fopaboran. [ins toro
4yTOOblI NOCMOTPETL, APULWIAO AN YTO-
HUByAb Ha nenaxep, koraa Teba He
6b1n0 AoMa, HeO6XoAUMO ero BbiTac-
KWBATb U3 KOPOBOUKK, 8 3TO 3HAYUT, HTO
B 3TO BPEMS BO3MOXHa Norepsa coob-
wieHun. Onsa yctpaHeHUs 3TOr0 Hepo-
cTaTKka B Mayke HYXHO npopes3aTb
OKOUWKO pasMepamut ¢ aucnnen neng-
xepa u obecneunTb AOCTYR K FIaBHON
kHonke “dreHune coobuwieHun”. Tenepb
NpULLEN, HAXar Ha KHOMKY, TOCMOTPEn
B OKOLLKO W npodnTan coobuieHus, He
BbIHUMas camMOro nenaxepa.

Ons apyrux nenaxepos, Hanpu-
Mep, ctaHpaapta RDS, pa6orawowmx Ha
vyacroTax sewarensHoro FM-guana3so-
Ha, Heob6x0aMMO NPOCTO nepecyUTaTb
ANWHY aHTEHHbI. YacToTh! paboTbl ne-
pegatuukos FM-guanaszoHa n3secTHbl
— 88...108 MI'u. CpeaHas yactora —
100 Ml"y, cOOTBETCTBEHHO ANWHA BON-
Hbi — 3 M, @ ANWHA aHTEHHb! NRA 3TON
BONHbI — 1,5 M.

Bot 1 Bce! Yaauu!



ACMHXPOHHbIE MUKPO3MEKTpOaBUraTe-
NV NepeMEHHOro ToKa € KOpOTKO3aMK-
HyTbIM poTopom Tuna YAl npeaHasHa-
YeHbl ANs NUTaHus OT TPexda3Hol ceTn
NPOMLILLITEHHOM YaCTOThl HANPSHKEHUEM
220 B npu coeamHeH 06MOTOK Mo cxe-
Mme “3Be3ga”, unu ogHoda3HoN CeTn Ha-
npsikenvem 220 B Mepsbii rabapur
BbIMYCKAETCA TaKkKe ANA NUTAHUs OT
oaHoa3HoM ceTn HanpsbkeHnem 127 B.
[onyckaemble konebaHus HanpsikeHus
nutanna — £10%.

Cepusi oxBaTbiBaeT AMana3oH MOLHO-
cren ot 1 go 70 BT 1 umeeT ABa ncnon-
HEeHUA NO CKOPOCTU BPALLIEHUA: [BYXNO-
ntocHoe (ng okoro 3000 o6/MuH) 1 ye-
ThIpexnonocHoe (ng okono 1500 o6/
MUWH).

Ieurarenu cepuu npefHa3Ha4eHb
ansa paboTbl Npy TEMNEpaType OKpYyXa-
oulen cpeawbt or —60 go +85°C, aTmoc-
¢epHoM pasneHun ot 760 o 450 mm
PT.CT., BNaXHOCTU BO3dyxa nc 98% npu
Temneparype +40°C, a vakke B ycno-
Busix BGpauun n ynapos. Npeaycmor-
peH BapuaHT UCNonHeHus ans patorol
B YCNOBUsIX TPONUYECKOro KnumMara.

Onekrpoasurateny cepum UMeroT 3ak-
pbiToe HeoGayBaeMoe UCTONHEHWE; pa-
6oyee NONOXeHNe B NPOCTPaHCTBE U
HanpasneHWe BpalleHUs — NPOU3BONb-
Hble; pexxvmM paboTbl — NPOROIMKUTENb-
HbIA.

Mo cnocoby MoHTaXXa aBuraren UMme-
0T ABa UCMONHEHUs: ANs Kpennehus
XOMYTOM unm ¢ chnaHyeM Ha kopnyce.
O6a 1cnonHeHs BbINYCKAKTCA C OAHUM
VN 1BYMSA BbIXOAHBIMU KOHLjaMK Bana.
CxemaruuyecKmin HepTex INeKTpoaBura-
Tenen obbLIMHOIo UCMONHeHWs1 NpUBeaEH
Ha puc.1, ¢naHyeBoro — Ha puc.2.
MabapuTHbie pa3mepbl (B MM) 1 BeC (B
rpaMmax) anekTpopBuratene cepum
npuBeaeHbl B Tabn.1.

Onekrpoaeurarenv YA umetor Knac-
CUYECKYIO KOHCTPYKTUBHYIO CXEMY: He-
NOABWXHLIN HAPYXXHBLIA CTaTtop C pac-
npeaeneHHon o6MOTKON N BHYTPEHHUIA
poTOp, BPALLAIOLWUACH B NOALIMMHUKAX,
YCTaHOBMEHHbIX B NOALLIMIMTHUKOBBIX LU=
Tax. CTaTtop BLINONHEH B BUAe nakera,
HabpaHHOro U3 OTAENbHbBIX MUCTOB 3fEK-
TPOTEXHUYECKOW CTany 3-31 TonwmuHon
0,35 mm. N3onsiums nUCToB apyr o Apy-
ra obecneunBaeTCa OKMCHOMN MAEHKOWN,
nonyyaemMon npu ux onkure. O6moTka
craropa — TpexdasHas, 4ByXCronHasi,
netnesas. B cea3n c Tem, yTo ABUraTe-
AW AOMKHbI pabortarb npy Temnepary-

BUTATENW CEPWW Y.

Puc. 1
L L1 . D , : 1
e b o e o
12 j Ho g
Tabn. 1
VAL-12 40 58 835 13 25 155 33,2 29 250
YAL-22 50 60 98 19,5 4 185 413 34 450
YAL-24 50 60 98 19,5 4 185 41,3 34 380
YAL-32 50 70 108 19,5 4 185 413 34 550
YAL-34 50 70 108 19,5 4 185 413 34 500
YAL-42 62 75 123 245 5 20,5 51 45 850
YAL44 62 75 123 245 5 205 51 45 800
VAJl-52 62 88 136 245 5 205 51 45 1100
VALl-54 62 88 136 245 5 20,5 51 45 1000
YAJ-62 75 95 152 29 6 25 615 55 1550
YAL-64 75 95 152 29 6 25 61.5 55 1500
YAL-T2 75 115 172 29 6 25 61,5 55 2000
VALL-74 75 115 172 29 6 25 615 55 1900

pe okpyxatulen cpenbl ao +85°C, a
MakcumarnbHasa Temnepatypa o6MoTku
moxeT pocturarb 130...140°C, nazoBan
U30NALUA cTatopa BbINONHEHAa U3 CTek-
NOTKaHW H ¢broponnacTa, a cama o6MoT-
Ka — MeaHbiM NPOBOAOM B 3ManeBoWn
maonsiyuen mapku M3TB. LWecTs BuIBOA-
HbIX KOHL{OB OBMOTKM cTaropa BbINOr-
HEHbl MOHTaXHbIM NPOBOACM Mapku
MI'T®f1 ¢ hroponnacToBom U3onsyuen
¥ NaBcaHOBOW OMNETKOWN.

PoTop BLINONHEH B BUAE NaKeTa, Ha-
©paHHOro, Tak e Kak 1 CTaTop, U3 anek-
TpoTeEXHUYeckon cranu 3-31 TONWMUHON
0,35 mm. OH 3anpeccoBaH Ha Bari, ua-
rOTOBREHHbLIA U3 KOPPO3UOHHO CTOMKOW
cranu, ¥ 3anuT noa AasneHnem YUCTLIM
antoMyHueM. BHY TPEHHsISt NOBEPXHOCTL
nakera craropa U HapyXHasa nosepx-
HOCTb Maketa poropa Ans 3auuTbl OT
KOPPO3UN NOKPLIBAIOTCS 3MOKCUAHBIM
rpyHTom. CHapy:ku aBurarenu okpaiuu-
BAIOTCA MOFIOTKOBOW 3ManbIo.

KpenneHve noaWUNHAKOBLIX LUTOB K
CcTaropy Npon3BOAUTCA KNEeM Ha 3NoK-
CWHOW OCHOBE, 4YTO NO3BOMNSET YMEHb-
WKTb rabaputbl 3a CYET U3bSATUS U3 KOH-
CTPYKLMM CTSKHbIX LWMUAEK UMY BUHTOB.
Mpu 3T0M, 0QHAKO, KOHCTPYKUUA OBUTa-
Tenen okasbiBaeTca Hepa3bopHON.

MoawunHnkn gBuUrarenen cmasbiBa-
I0TCS1 KOHCUCTEHTHOW cma3koi LINA-

TUM-221. Oocryn k nogwunHUKam
obecneunBaeTca cbeMHbiMK (hriaHLamu,
KPENsLWUMUCS K NOAWMNHUKOBLIM LyW-
TaM LWEeCTbIO BUHTaMM Kaxkapli. CMa3ka
3aKnagbiBaeTCa B NOAWMNHUKY NPU n3-
roTOBNEHUN ABUrarenen u He Tpebyer
NONOMNHEHUs1 B TEYEHWUE FAPAHTUAHOIO
cpoka cnyx6b1 3000 yacos.

Cepusn YAl uMeeT ceMb TUNopasmMe-
pOB MNpK YeTblpex auametpax (rabapu-
tax). MepBbi rabaput MeeT oaHY AnNu-
HY, BTOPOW, TPETUN N YETBEPTbIA — MO
NBE OANWHbI NAKETOB aKTUBHOW CTanu.
MepBbii rabapuT BLINONHAETCA TONbKO
B [ABYXMNOMOCHOM UCNONHEHUK, OCTanNb-
HblE — B [1BYX- U B H4eTbIPEXNONIOCHOM.
CrartopHble 1 poTOpHLIE RUCTbl 06oux
WCMNONHEHWIN NOAHOCTBLIO YHUdULMposa-
Hbl.

TexHuyeckue AaHHble, rapaHTupye-
Mbl€e TEXHUHECKUMU YCIIOBUSIMU Ha 3nek-
Tpoasurarenu YA npyn paborte B HOp-
ManbHbIX KNMMaTU4eckux YCIoBUAX,
Ons TpexchasHoro pexvmMa npyBeaeHbl
B Tabn.2, ans ogHodgasHoro — B
Tabn.3.

B cBa3u ¢ TeM uTo ABUraTenu cepun
paccuutanbl gnsa paboTbl B MHTepBa-
ne Temneparyp ot -60 pno +85°C, oHu
MMeIOT HEKOTOPbIN 3anac NO MOLLHOC-
TW B HOPMAanbHbIX KNUMaTUYECKUX YC-
NOBURAX, a8 NPU HAUXY[LLUEM COMETaHUU



Tabn. 2

YAN-12
YALl-22
YAL-24
YAL-32
YAL-34
YAN-42
YAL-44
YAL-52
YAL-54
YAL-62
YAL-64
YAL-72
YAN-74

Tabn. 3

YAQ12
YAL-22
YAJl-24
YAL-32
YAL-34
YAL1-42
“YAL-44
YAL-62
YAL-54
YAL-62
YALN-64
YAD-72
YAL-74

0,055
0,08
0,25
0,11
0,09
0,13
0,13
0,17
0,17
0.25
0,23

04
03

15 2700
4 2700
1,2 1280
7 2700
25 1250
13 2700
6 1250
20 2700
9 1280
40 2700
20 1280
70 2700
30 1260

1 2750

3 2750

1 1280

5 2750

2 1280

10 2750

4 1300

18 2750

8 1300

30 2750

15 1300

50 2750

25 1300

0,055
0,08
0,055
0,11
0,09
0,13
0,14
019
0;16
0,3
0,23
0,42
03

10
20
9
25
11
44
14
50
25
54
35
60
45

14
28
9
30
1"
45
20
55
25
60
40
65
50

-
A
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Puc. 3 Puc. 4

ycnosui — temnepatype +85°C u no-
HWKEHUW Hanpsbkenust cetu Ha 10% —
obecneunBalOT HOMUHANLHYIO MOLY-
HOCTb

TexHUYeCKUMK YCROBUSAIMU BKIIOYE-
Hue Bcex apuratenen YAl B oaHodas-
HYIK CeTb NPeNyCMOTPEHO NO Cxeme,
npuBeaeHHoN Ha puc.3 (kpome YA-62
v YAD-72), a peuratenen YA-62 n
YALl-72 — no cxeme, NpUBEAEHHON Ha
puc.4 Npu aToM crneayeT UMETHL B BUATY,
4YTO B LiEHTpE PUCYHKA CXOOSATCH OfHO-
MMEHHble BbIBOAbLI O6MOTOK" NMOO Hava-
na Bcex o6MOToK, NMBC MX OKOHYaHUA.
310 obecneunBaeT peBepcupoBaHue
nBuratenei. EMkocTy koHaeHcaropoB
npuBeaeHbl B Tabn.3, HOMUHaNbHOE Ha-
NpsKEHUE KOHAeHCcaTopa B NEPBON Cxe-
Me — He MmeHee 250 B, Bo BTOpon —He
meHee 300 B.

Mpoaomxexue Taén. 1

OcHoBHblE MapamMeTpbl
LIBETHbLIX KMHECKONOB OUPM
THOMSON, PHILIPS n NOKIA

(Mpoponxexnue. Havano B NN9-11/03)

B 22 A = B A U

Pasmep no guaroxany, cM 54 54 54 54 54
Yron oTknoHeHun, rpag Q0 Q0 90 90 110
Bec, kr 12,9 129 129 12,9 13,0
AuameTp uokond, Mm 29,1 29,1 29,1 29,1 29,1
OCwan anvHa, MM 440,3 440,3 4403 4403 368.4
MakcumansHoe HanpsxeHre BTOporo aHopa, kB 275 27,5 275 27,5 29,0
MakcuMansHel A TOK BTOPOFO aHoga, MA 1,0 1,0 1.0 1,0 10
Tunosoe HanpseHne BTOPOro aHoga, kB 275 27,5 27,5 275 275
Qokycvpytowee HanpskeHre (B % OT HanpsxeHua 2-ro aHopa) 26,6 29,8 26,6 29,8 266 29,8 26,6 29,8 29,0 330
UHaykTMBHOCTL, MITH 2,40 246 2,40 3,00 1,50
Kcam:b'e Conpotvenete, OM 3,60 3.60 3,60 440 130
ﬂapaMeTpu_ MakcumansHbelA TOK, A 242 2,42 2,42 2,16 4,82
OTKNOHSAIOLLEN
CMCTEMbI Kemposeie WNHaykTMBHOCTL MIMH 274 274 91,5 274 254
KaTyLLKM Conportvenetre, Om 15,0 18,0 60,0 15,0 9,60
MakcuManbHbIiA TOK, A 0,89 0,99 044 0,88 1,27
Tun 6aswl (LLOKONL) B10-277 B10-277 B10-277 B10-277 B10-277




Tun kuHecKons

AS1ECNS3X01  AS1EFSA3X03 ABIEFSA3X07  ASIEFSA3X08  ASTEFS43X209

Paamep no guaroHanu cwm 54 54 54 54 54
Yron oTKNOHeHUst rpag 110 90 90 90 a0
Bec, kr 13,0 14,0 14,0 14,0 14,0
AuameTp uokona, Mm 291 29,1 291 291 291
OBuwas AnMHa MM 3684 438,1 4381 4381 4381
MakcumansHoe HanpsikeHwe BTOpPOro aHoaa, kB 29,0 295 29,5 29,5 295
MaxkcumanbHelid TOK BTOpOro aHoaa, MA 1,0 1,0 1,0 1.0 1,0
TunoBoe HanpsikeHWe BTOporo aHoda kB 27,5 275 275 27,5 27,5
Pokycupylouee HanpsikeHve (B % OT HaNpsxeHus 2-ro aHoaa) 290 330 26,0 300 260 300 26,0 30,0 26,0 300
MHAYyKTUBHOCTL MIH 150 2,08 208 2,08 2,08
Crpounsie  [oonporuanenue, Om 1,30 2,40 2,40 240 240
KaTYUWKN
MapameTpbl ) MaxcumansHetih Tok, A 4,82 2,85 2,85 2385 2,85
OTKIMOHA IO *
cUCTeMBI WMHAYKTUBHOCTL, MR 254 322 322 322 322
Kapposeie  [oomporuenene Om 9,60 15,0 150 150 15,0
KaTYWKN
MakcuManbHbiA TOK, A 1.27 0,93 0,93 0,93 0,93
Tun 6a3bl (LOKOSb) B10-277 B10-277 B10-277 B10-277 B10-277
Paamep no anaroHann, cm 54 54 54 54 54
Yron OTKINOHeHus, rpag 90 90 90 90 90
Bec, kr 14,0 14,0 14,0 14,0 14,0
OuameTp uokons, MM 29,1 29,1 29,1 29,1 29,1
Obwan anvHa, MM 438,1 438,1 4381 438,1 4381
MakcuMmarnsHoe HanpsxeHue BTOpPOro aHoaa, kB 29,5 29,5 295 29,5 29,5
MakcumarnsHeiil TOK BTOPOro aHoga, MA 10 1,0 1,0 1,0 10
TunoBOe HanpsAxXeHue BTOPOro aHoaa, kB 27,5 27,5 275 27,5 27,5
Doxycupyloee HanpsxeHue (B % OT Hanpshkerus 2-ro aHoaa) 26,0 30,0 26,0 300 260 30,0 26,0 30,0 26,0 300
MHOYKTUBHOCTL, MIH 2,08 2,08 2,00 2,00 2,00
Crpounbie | oonnoTuenenme, OM 2,40 240 2,30 2,30 230
KaTyLKu
Napametpsi - MaKkcuMa b Helil TOK, A 285 2,85 287 287 287
OTKIOoHA e
cUCTEMBI WHAYKTUBHOCTL, MITH 322 32,2 224 224 224
Kagpossie  [c4npotuenenve, Om 150 15,0 100 10,0 10,0
KaTYLKN
MaxkcumarnsHelih TOK, A 0,93 0,93 1,1 1M 1,1
Tun 6asbl (Lokonb) B10-277 B10-277 B10-277 B10-277 B10-277
Tun xuneckona ASTEFSA3X291 AS1EFS43X293 ASTEFS43X295 AS1EFSS83X191  AS1EFS43X69
PBamep nNo anaroHBM, CM 54 54 54 54 54
Yron OTKNOHeHUA, rpag 90 90 90 Q0 a0
Bec, kr 14,0 14,0 14,0 14,0 14,0
AuameTp uokona, MM 291 29,1 291 291 291
Obwan anvHa, MM 438,1 4381 438,1 438,1 4381
MakcumansHoe HanpsxeHwe BTOpPOro aHoaa, kB 295 29,5 29,5 29,5 29,5
Makcumane Hetil TOK BTOPOro aHoaa, MA 10 1,0 1,0 1.0 1.0
TunoBoe HanpsxeHWe BTOPOro aHoaa, kB 27,5 275 275 27,5 275
DPoxycupyloee HanpseHne (B % OT HanpsXeHua 2-ro aHoAa) 26,0 300 26,0 30,0 26,0 30,0 26,0 30,0 26,0 30,0
WHAYKTUBHOCTL, MIH 2,00 2,00 2,00 2,00 2,12
Crpounbte | o4n00mmenenme, Om 2,30 2,30 230 230 236
KaTyLIKN
NapameTpsl MakcuMansHeti Tax, A 287 2,87 287 287 2,79
OTKNOHAK e
cMcTE MBI MHAYKTUBHOCTL, MTH 224 224 224 224 22,4
Kaapoesie  66npaTusnenme, Om 10,0 10,0 10,0 10,0 10,0
KaTYLWKN
MakcuMansHel i Tok, A 1,11 1,1 1.1 1,11 111
Tun 6asbl (LOoKOSL) B10-277 B10-277 B10-277 B10-277 B10-277
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Pasmep no gnaroHam cm 54 54 54 54 54
Yron OTKNOHeHuA, rpas 90 90 90 90 90
Bec, xr 14,0 14,0 14,0 14,0 140
AwvameTp yokona, Mm 29,1 29,1 291 29,1 291
Obuwan anuHa, Mm 4381 438,1 4381 438,1 4381
MakcumansHoe HanpsxeHue BTOPOro aHoaa, kB 29,5 29,5 29,5 29,5 29,5
MakcuMansHelit TOk BTOPOroO aHoaa, MA 10 1,0 1,0 10 1,0
Tunoeoe Hanpsaxexue BTOpOro aHoaa, kB 275 275 275 275 275
dokycupylolee HanpaxeHue (B % OT HanpsxXeHWa 2-ro aHoaa) 260 30,0 260 30,0 26,0 30,0 26,0 30,0 260 30,0
VHAYKTMBHOCTL, MITH 2,12 2,12 2,00 2,00 2,00
CTpouHble
na KaTyLKH COHpOTMBneHM?, OmMm 2,36 236 2,30 2,30 2,30
pameTpsl MaKcumarns Hbii ToK, A 2,79 2,79 2,87 2,87 2,87
OTKIOHAWER
CUCTeMbI Kagposuie MHAYKTMBHOCTL, MIH 224 32,2 32,2 32,2 32,2
KaTyLKN ConpoTtuenexue, Om 10,0 15,0 15,0 15,0 15,0
MakcumansHbeiit TOk A 11 0,93 0,93 0,93 0,93
Tun 6a3bl (LOKOMb) B10-277 B10-277 B10-277 B10-277 B10-277
(NMpoponxenune cneayert)
M.PAQKOK, Kpemuuesble BunonsapHble anutakcu-

220064, r Murck, yn.KopxeHesckoro,  anbHo-N1aHapHbIE TPAH3NCTOPLI CTPYK-

YIM “3asopn TpaxaucTtop”, oTAen mapkeTurra,  Typbl n-p-n KT8214A, b, B npeaHasHa-

Ten /dakc (017) 277-59-32,  “eHbl AN NPUMEHEHNST B NIMHEAHbIX 1

E-mail: trovm@integral minsk.by, ~ Knio4eBbix cxemax, npecbpasosarensix

http*//madein.ru/integral/transist ~ HanpsixeHusi M3rotasnueaioTcs B Kop-

nyce KT-28 (TO-220) Lloxoneska npu-

BefieHa Ha pucyHke. 3apybexHbsii aHa-

PAH3MCTOPb| 1 4 nor — TIP112,111,110 MperensHo fo-
NycTUMbIE PEXMMbI 3KCnyaTauyun npy-

BeaeHbl B Tabn.1, ocHOBHbIEe 3NeKTpu-
Ta6n. 1 Yeckue napameTpbl (Npv TemnepaTtype

oKpyXatoliet cpeast 25°C) — 8 vabn.2
HarieroBatve NapaieToa, eawmia vaviepeHs

HanpsxeHue konnextop-6asa, B Uke max

KT8214A 100

KT8214B6 80 O

KT8214B 60

HanpsxeHue xonnexrop-amuttep, B Uks max

KT8214A 100

KT8214B 80

KT82148B 60

Hanpsokenune amutTep-6asa B Use Max 5

NOCTORHHBIA TOK KonnekTopa A Ik Max 2

VMNynb CHulid TOK KonsexTopa Npk ty < 300 mkc 1 Q > 100, A haa MAX 4

MaxkcumarnsHO AONYCTUMBI A NOCTORHHLIA TOK 6a3bl, A I MAX 0,05

MoupocTb, paccenBaeman Ha konnektope BT Pk max

- C TeJI0OTBOAOM 50 1.2 3

- 6e3 TennooTBOAA 2 1 - bA3A

Temnepatypa nepexoga, °C Trep 150 2 - KOAEKTOP

[vanasoH pabounx remnepatyp kopnyca °C Txoen 60 100 3 - IMMTTER

LU  iosuevionaiine napametpa, saunia nowepenn | Obownaverws | Min | Max | Powmu vauepernn |
MpaHniHOe HanpsAXeHWe KoMMeKTop-3MuTTep, B Ukaorp k=30MA, k=0
KT8214A 100 -
K78214b 80 -
KT8214B 60 -
OB6partHbI TOK KoNNekTop-aMuTTep (Npwn lg = 0), MA Ikak
KT8214A 2 . Uxs =50 B
KT8212b 2 - Uz =408B
K18212B 2 U =308
Ob6paTHbIh Tok aMUTTepa MA beo - 2 Uss=5B,k=0
CraTtnyeckmit koahdpuymeHT nepenayn Toxa hz1e 1000 - Uep=4B, k=1A

500 - Une=4B,k=2A

HanpsaxeHne HacbIWeHNA KOMMeKTOp-aMuUTTep, B Uks Hac - 2,5 k=2A,l=8MA
HanpaxeHue HacwiweHua 6asa-amurtep, B Uga nac - 28 k=2A,lg=8A

Mpanmnynan yactota koadgurumneHTa nepenaqn toka, My fre 3,0 - U =108, k=05A




KYo, NPOAAM, OEMEHAID

[Ans nybnukayuu 6ec-
nnamxbix 0bbseneHuUl He-
KOMMep4YecKo20 Xapak-
mepa o nokynke unpoda- >
e paduodemanet, bbimo-
80U u paduomnobumensc-
Kol annapamypsbl, UX
MEKCM MOXHO MpUChInams
8 nucbMe no adpecam:
119454, 2.Mockea, a/s 37 wnn 220095,
2.MuHck-95, a/a 199, nepenasaTs no Tene-
doHy B MuHcke (017) 249-41-47 wnn Yepe3
E-mal ri@radiopage.by

rm@radio-mir.com
WWW  http:/iradio-mir.com

NpopAato: HoBble anoabl 1N4148 (100 B, 0,2 A),
TpaHancTopbl KT3102B, K50-16 (25 Bx2 mk®), pean-
cropbl MAIT-0,25 (1,8 kOM 1 100 kOm), nepexniova-
Tenu N2K aByxcekumoHHble BoaMoxeH obMeH Ha apy-
rue pagnogertanu

410030 rCapartos, yn Coxonoeas, 99 — 6,

CaBenbeB A 10

Kynmo: pabouniz 6nok (P, N9/91 “Mukponpouec-
COp MUieT HeNCNpaBHOCTL' ) unu kapTy N3Y U pasBoaky
nnarbl

630054, r HoBocubupcek

3-i nepeynok KpalleHWHHUKoBa, 9 — 8,

Momopues A 3

Kynnio dmnstp SMPS00-9(70)-1 B (1 1,5 «u)
BoamoxeH obmeH Ha papvonamnbl [Y-33B, MY-19,
6M142C, 6M36C, INy-80 unu Ha dunstp IMDS500-91-
0,6C

632335, HoBocubupcxas obn , r BapabuHck,

yn flomoHocoBa, 13,

CapeapuramHoe PX , RA9OAY

Kynmio P-134M B xopouiem coctoaHum
B ®enopos

Ten (095) 903-22-21

E-mail vfedoroff@mtu-net ru

Npoaam xypHanst “MogenucT-koHCTpYKTOp™ 1 “Pa-
avo’ 3a 1979 1091 rr
E-mail sanernaid@rambler ru

Npoaam Hepoporo KB p/cTaHumio P-130M (pabo-
4ui koMnNekT), npuemonepenatink P-123 ¢ BN, Bos-
6ynuntens Hapumce (1 ML) mamepurentHyto anna-
paTypy, nutepaTtypy no p/niobutenscTBy 1M COPaBOY-
Hukm 1965 1999 rr Apkaguia

E-mail agrark@mail ru

Kynnio tpaHcueep FT-1000 MP, npogam paavo-
namnbt MK-71, TY-72, F'K-30, M-811, IY-50 u T4

Hukonaix

Ten 8-916-940-51-34, 8-27-35-87-31

Npoaam 30 wr paguonamn I'Y746-30
E-mail slawa726@mail ru

MpopaM Ha Kaccerax No HU3KOA LeHe KoNnexu o
nporpamm ana ZX-Spectrum

692446, Mpumopckuit kpai, r dansHeropck-6,

a/s 34

E-mail alecs-dms@mail ru

MNpopato Teneckonuyeckue aHTEHHbI ¢ nebepkoin,
6 9 KoneH, pNnHa xoneHa — 2 m

161327, Bonoropckas o6n ,

l06unenHbIn ToTeMckui p-H,

yn TasoBuKoB, 4/18, C XuxapeB, RA1QEA

Ten (8-1739) 4-62-87, 5-77-05

E-mail ralgea@vologda ru

WMy cxemMbl paguonpuemMHuka P-399A
PycnaH, UA6XM
E-mail gurus@yandex ru

Kynmio: dunstp ®3M-035-500-6,0 6nox ynpae-
neHus gna P-143 (13 “PM KB 1 YKB”, N1/02, aBTOp
E MonoB) unu nogobHbin aTomy

300004, r Tyna, yn UlernoBckan 3acexa,

47 — 12, OBopHukoB A M, RA3PDK

Ten (0872) 46-76-09

Npopato HoBble paanonamnsl TMW-426, TY-72,
ry-19-1, r-30

453380, Bawwkupus, 3UaHUYYPUHCKURA P-H,

¢ McanrynoBo, yn Hedravukos, 15 — 3,

MyxameTos PV

Kynsnio: cxemsl Teneemsopa “Anbtpa 51TU-430141",
paaguonpuemHuka “‘MepupuaH-2107, kHury “Tporpam-
Mbl Ha Beiicuke gna nepcoHantHbix IBM paguonio-
6utens’ uag Tarpuor’

169312, r Yxra, np-a Crpourenen, 19 — 6,

lonueey B T

Npopaio-

- pagvousmeputensHole npubopul C1-20, C1-49,
B3-2A B3-4, B3-39, B7-16, 43-32, uctouHuk nura-
HuA B5-21, “Mpubop paguonobutens-2” (reHepatop
1 yactotomep po 0,5 Ml'y), HoBbIiA,

- XypHanbl “Paguo”™ — ronoBble KOMNNEKTbl U OT-
nenbHble Homepa 3a 1960 1994 rr, “B nomowp pa-
avonobuteno” — 70 HomepoB,

- 3M® 215 «'y ¢ nonocon NponyckaHus 0,3, 1,0,
6,0, 10,0 xMy

Ten (095) 291-24-53, Buktop

Kynmo xHury MaprhiHoBa B |, Cenuxoea KO “flaHo-
pamHbie NpUeMHNKK 1 aHanuaaTopbl cnektpa ” — M
CoBertckoe paguo, 1980 r | unu oBMeHsio ee Ha HAMs-
neranu

610006, rKvpos, a/s 450, OMutpueHko A B

Kynsio xHury 3 T KpeHkens “RAEM — mou noabie-
Hble"

445008, Poccus, r TonbaTTn-8, a/a 5838,

UA4HQM/KEN

Kynmo: konbua B4 20 50, @32 mm un Bonee, em-
kocTh 100 Mkd x 2 kB, xopouinit TenerpadHbIi koM,
xenartenbHo BbiNyCkaBWMACA B r BopoHexe Ha HITO
“Mnaxera”

654041, r HoBokyaHeuk, yn KyaHeuosa, 11 — 38,

Ceapoecknit AB

Ten (3843) 47-28-17

Npoaam panuogeTany HOBble MOWHbIE TPaH3UC-
Topbl KT956A, KT955, KT922, KT920, KT971 u ta,
pasnuiHbie MukpocxeMbl K561, 176, 155 u ta, Ho-
Bbie Bankoaepb NponsBogctBa epmaHui ¢ hopmm-
poBatensmu umnynncos Z2=600, Z=1000, Z=1500,
2=2000 v ap

309502, benropoackas obn , r Ct Ockon,

M-H ConHeuHntit, 3 — 50, WenpuH 1 B

Ten 42-48-86

Kynmio mukpocbopku 04 YC 001 — 5 wr, 04 YC
002 — 2 wr, 04 KN 001 — 2 wr EcTb BO3MOXHOCTL
obmeHa Ha BonbLIoR aCCOPTUMEHT MUKPOCXEM, N/N 1
3NeKTPOBAKYYMHbIX NpUBopoB

413840, Caparosckas 0obn , r Banakoso,

yn NobayeBckoro, 116 — 48, fonos A B

Ten (8453) 37-41-01

Kynsmo SSB-tpaHcuBep Ha ananasoH 80 M, Mox-
Ho Ha Heckonbko KB-guana3oHoB, xenatenbHo QRP
PaccmoTpio BCe NpeaioxeHus

385632, Aaniren, [MaruHCKWiA p-H,

cT KenepMmecckasn, yn MovroBan, 22, Pabuuko E

Npopaato BakyyMHble BY-3ambikatenu B1B, namnbl
ry-746, 706, 50, 46, 19, 18, 17, TU7BT, K71, 633C,
CD ¢ paanonioburenbCkuMm nporpammamu 1 uHgop-
MaLved, KHurk 1 pagnonoburensckue xypHans! Ha
CD Banepuit

428023, r4ebokcapsl, a/a 103

Ten (8352) 31-34-42

E-mail radyw@cbx ru

Npopaato: lcom-T2E (136 174 MI'y — npuem/ne-
penaya, 100 200 My — npuem, 5 Br) HoBbIR, C
ABYMSA aKkyMynsaTopami, ocumnnorpad C1-94, yacto-
Tomep Y3-57, konuposanbHuli annapaT CANON FC-
2 ¢ 3UN, KENWOOD TM231A (136 174 My —
npuem/nepegaya, 100 200 MMy — npuem) ¢ TO 1
cxemami, UW3DI-2 ¢ UL, yennutens Ha 3-x MY50,
CB-paguocTtaHumio “IpeanaeHT”, “rnayuHr-M*

Kynnio YM (c aBromarukoit) ot P-140 1 P-326 nnu
M, KB-tpaHcueep TS nnn FT

Ten BrlilekmHo {08751)5-19-58 ¢ 18 no 22 MCK

Wty mukpocxemy ICM7216A
E-mail juno36@mail ru

WMty cxemy popabotku pagmoctaHummn Cobra-19 no
BBefeH IO POCCUIACKON CeTki YacTor AnekcaHap
E-mail $6202@prompt ru

WMy cxeMy npepBapuMTenbHOro ycunurens
“RADIOTEHNICA Y{1-001 ctepeo Hi-Fi", MoxHO Kkce-
poxonuio

163530, ApxaHrenscxan obn , FipuMopCkuil p-H,

n Tanarw, 27—73, HaroBuubiH U1 A

Ten 66-95-03,

E-mall seval@atnet ru

Kynsnio xomnbioTep “KAM-1024" ¢ nHCTpyKUMAMU
KoHcTaHTUH
E-mail 79056703972@sms beemail ru

Kynmo HeucnpaeHblil tiudpoBoit choToannapar
OLYMPUS C-40ZOOM (B Nurepe nnu Mockee) Anek-
cen

E-mall alexa@s) ru

Kynsio nopratueHbie CB-pagvocTaHumi Tuna MNpoa-
Ho-P, Munot Ha 27 MMy P/ct Nen-M, fex-B, fleH-P
unu SSB-TpaHCKBep AHgpen

E-mail ak35@yandex ru

Kynnio TpaHcueep Ha guanasoH 160 M
E-mail ravone@mail ru

O6menstio Ha 'CC un Ha KT939A, KT966A, KTO967A
W Apyrve paguopeTany unW npoaam paguonamnbl Ho-
Bble B ynakoske Y43B (3 wr), MNY-72 (2 wr), rysb
(4 wr), MNy-29 (2 wr), KB-cuHTesatop UT2FW
E-mail oks@db energy gov ua

Npopam (B Mutepe) BY-renepatop M4-158 uud-
poeoit, 10 My 99,999 My, AM/MM, 1990 r, atTe-
HIOaTOPbI B KOMMANEKTE, oncaHue

Ten (812) 102-08-08, c 10 00 go 19 00, Oner

Nponam pedriektomerp BUTLIX Nap “Riser Bond
12057 , 6/y, paguoctaHuui aBToMOBUNbHYIO
“President”, 27 My, 40 kaHanos, 6/y

Ten 8 (0964) 14-12-62, 8 (0964) 22-31-43,

8 (903) 688-44-75 AnexcaHpp

Npopalo camonentHyio aHTeHHy YAGI — 3 ane-
MeHTa 13 Tpybok Ha 14 MU, 4 anemeHTa U3 NPoBONOY-
HbIX oTTsKeK Ha 21 MMy, Boom yanuHeHHbI A (8,6 M),
nuraHue 50-oMHbLIM kabenem yepes CUMMeTPUpYIO-
wme yctpoicTtea (BapuaHT UA3HR), peaykTop camo-
AenbHbIA, MoTop 27 B NOCT Toka, Ma4ta apMenckoro
Thna, Teneckonuqeckan, ¢ nebegkoin

Ten B Mockse 497-38-49, UA3FT

Wy paauonamny Philips EC92 unu ee aHanor
E-mail ura@hotbox ru

Wy cxemy Bugeonneihepa Supra SV-8800 Ha
nevyaTtHoi nnare ctoat M/c SVS-866, MC 4558,
BA12004, SD 3143

E-mail walkos@bancorp ru

Mpeanaralo peoxopabl U3 MaHraHWHa ANs BOCCTa-
HoBNeHus pabotocnocoBHocTh npubopoe KUFTMA
OWNCK-250 n KCMN-3 ¢ yTpaueHHbIMK peoxopaami
NaB-20

Kynmio F10 ans xomnbiotepa “Vickpa-1030M”

453500, bawkoprocTaH, r Benopeuk, a/a 21,

CadoHoB C H

Ten (34792) 4-45-67

Mpoaam xypHanot “Papuonioburens” 3a
1992 1995 — NN1 12,1996 r — NN1 6 KHu-
1 No peMoHTY TeneBn3opoB 3 5 nokoneHus

308034, rbenropog, a/a 718,

VeaHos I

Kynmo crnpaBo4HUKW MO OTEHECTBEHHBIM 1 UMNOP-
THBIM TPAH3UCTOPaM U AUOAaM, KHUFW 1 Y4eBHbIe no-
cobus No papnoTexHUke n papruodNeKTPoHUKe, Nn
o6MeHAI0 Ha pagnogerany TpaHancTopbl FTI06AM
KT805MM, KT602EM, KT9616, KT969A, KT837A,
KT835A, KT829A

678300, Caxa-fixytua, noc CaHrap, yn flecHas, 17,

Yeysos 1 A

Ten (411-63) 21-7-17, Omutpuin

Nponam:

- HOBbIiA (B 38BOACKOMA YNaKoBKe) aHTEHHbI Nepe-
knw4artenb Ana 2-x aHTeHH Ttuna “CX-201”
¢ “Nietzsche Enterpreise Co Ltd ",

- aHaNOrKMYHBbIA, Ho B/y aHTEHHbI nepeknoYaTent
ANS 2-xX aHTeHH Tuna “ES-2" utanbaHCckon upMbl
“‘RMS”,

- ToNoBHbte TenedoHbI (3akpbiThbie, € Gonbummi oro-
MNoBbsAMM, conpoTueneHuem 16 Om) tuna “SBC-3370"
@ “Philips” co cTaHaapTHbIM pazbemom 6,4 MM AnA
MMNOPTHBIX TPaHCUBEPOB

Bukrop, EW8VD

Ten BXnobuHe (02334) 5-49-35 (¢ 8 00 go 16 00),

3-46-57 (nocne 18 00)

Npopato:

- papuocTaHuuie 6asoByio President “Benjamin®,
10 BT, 3 cetkn, AM, FM, USB, LSB,

- pecueep cxaHupylowmia YAESU VR-120, Jacto-
Ta — 100 My 1300 My,

- TenedpoHHbIN MHTEPdEeRC (BoIXxoa U3 pagnocTaH-
LK B TENehOHE YIO NUHWIO),



Kyrno, NPOAAM, OBMEHAIO

- paanocTaHuuio Gasosyto “Team” (npouasoacTsa
FepmaHum), AM, FM, ckaHep, cTpenouHwin S-metp,

- aBTOMOGUNLHYK aHTEHHY Ha MarHute “President”

Ten (8-017) 235-56-67, (8-029) 406-28-27

Kynsio cxemy (xenaTtenbHo C onucaHuem) nepe-
Aenku paguonpueMHuka “BonHa-K" B TpaHCuBEp

212033, rMorunes, yn Koponesa, 31 — 56,

Nazapes 1 &

Ten 46-89-12 (nom ), 39-94-03, (pa6 )

Mpopao panuoniGUTENbCKYID NOPTaTUBHYIO pa-
avocTtaHuu (144 148 Mry) Dragon SY-501
O6ecneynBaeT ABYCTOPOHHMWE NEPEFOBOPbI C aHAN0~
fudHbIMK YKB-paguocTaHuMAMK NOGUTENLCKOTO An-
ana3oHa Ha pacCcToRHMe A0 3 KM no ropoay unu Ao
80 kM yepe3 papnoniobuTenbCKUA peTPaHCNaTop
BbixofHas8 MOWHOCTL — 5 BT, KpynHbIA Nerko unta-
eMbiit AUCANER, NOKA3bIBAKOWIMI YACTOTY, PA3HOC Ya-
cToT — 600 KU ANA paboTbl Yepes peTpaHCNATOP,
namaTtb — 10 xaHanoe PaguocTtaHuua — 6/y, cocTo-
AHWE O4eHb Xxopowee Kopobka, UHCTPYKUMA (aHmm -
fa3) Pasmepbl — 65 x 37 x 167 mm, sec — 400 r
OTnpaska NOYTON NOCHE NONYYEHWA ONNaTbl PACXo-
08B No nepecbinke

Ten (095) 926-09-39

Mgy Mukpocxemy ICM7216A
E-mail juno36@mail ru

NpoaaM kHuru no ZX-Spectrum

- A NapueHko, H PoauoHos ZX Spectrum ans
nonb3osaTtenei u NPorpamMMuCToB,

- H PogunoHos AaantalMfA nporpamm K cucreme
TR-DOS,

- ZX-Pesio, 1991 (sbinyckun 1 12),

- CnpaBoyHuK “CucTeMHbie nporpammbl ana ZX
Spectrum 128 K",

- CnpaBoYH MK N0 CUCTEMHBIM NPoOrpaMMam ana ZX
Spectrum,

- OnucaHue anckosoi cuctemsl TR-DOS aAns kom-
nblotepos ZX Spectrum

A TopaykuH

E-mail anatoliygor@nm ru

Bwiwsito no anekTpoHHoR noute cxeMy npubopa
“Cypa’, pasmep — 140 M6 AHgpen
E-mail andret1958@mali ru

Npopato- TpaHcuesep UA1FA-1, BapuomeTp wapo-
BOIN

Kynmio: sakyymHbiit KME (500 nd) unu KME or
PCB-5, ra3osbtit paspsaaHuk P-73, 3Md (500 kM, 6,0C)

453265, BawkoprocTtaH, r CanaBat-15, a/a 6,

EsreHuin, RASWD

Ten (34763) 3-09-19

Mwy: CxeMbl CTEPEOOHMHECKOTO KATYLWIEUHOro
MarHuTohoHa “Cotoa MK 110C-1", cxeMy TpaHcnsaum-
OHHOFO paguonpueMHuka “Uiieum-003"

353240, KpacHonapckui kpan, CeBepCkuit p-H,

cr Cesepckan, yn WesueHko, 12, MupoHiok B

Npopato: YAESU FT-840 (FM747-Monynb, Bbinyck
— anpenb 2000 r), YAESU FT-7100M (HosbiA, 144/
430/900, 50/35 BrT)

618400, r BepeaHuxu, a/a 58, MNocnenos A C

Ten (3422) 4-00-66,

AHppei, RNOFAV

E-mail yaesu@pevmoniine ru

Kynno Bapuctoput CH1-2, CH2-2 (340 360 B),
naHenbku k [C-236, INY-786, BakyymHbie pene B-2-B,
M-1-B

683024, rlMetponasnoBck-Kamyatckui, a/a 101,

NeoHun

Kynnio Henoporoin BCeanana3oHHbIA TpaHcusep
unu Habop ANA C6OPKK TPaHCKMBEPaA C ONUCAHUEM W
CcxeMaMu

305010, rKypck, yn Mineuya, 71/2,

Cupopos A ©

Heobxoaumo BOWTH B CEPBUCHOE MEHID Paauno-
TenecgoHa “LG GT-9760A", 900 My

HyxHa uHopmauua o Mmukpocxeme “TRACO
POWER TME 05058

142400, Mockoeckan o6n , F HOFMHCK,

yn KomcoMmonbckas, 82 — 9, AnaHckuin B C

Nponam nnn obmenalo: keapubl, MXKLI18-4/7,
KP544Y[01 (2), roToeble nnaTbl K TpaHCueepy “Anb-
6aTtpoc”, heppuTosble KoNblUa (pasHbie), MUKpOCXe-
Mbl, naMnbl Y-32, I'Y-48, I'Y-34B, koHgeHcaTopbl,
Anoabl u c6opku, TymBnepa, nepeknioyaTen raneT-

Hble, TPAH3UCTOPb!, MHAWKATOPLI, PYYKX YNPaBNEeHUA
K TpaHcueepaMm, KMNE ¢ Bo3ayWHbIM AU3NEKTPUKOM —
2-, 3- u 4-cekUuMoHHble XypHanw “QST", “Radio
Communication”, “Paano”, “PM” n “PM KB u YKB”
NN1-4/03, paauoniobuTensckyo nurepaTtypy cnpa-
BoyHukM VT, VD, VS, no MuUKkpoCxeMaM u aHa-
noram

MpunaraTtb KOHBEPT C 0GPaTHLIM aaPECOM

652320, KemepoBckas o6n , r Tonku, yn Forons, 3,

KyaHeuos B , RVOUHC

WMugy MukpodhoHHbIR kancionb ¢ “Hell Sound’ (ane-
meHT HC-4), yakononocHstin 3MdO-500-91 (1,8 «My,
2,2 B, BBIM), nacnoprt Y-81M, sapukan KB104l,
P3C-10, muxkpocxemw K122YH1B, I, [

Npopam IN'Y-81M, 6M36C, HaywHukm TOAC-3, Ha-

6op 160 m, 22 B, tpaHcueep (6es IMP[), kaTyuikn
ana fng wne

423060, TarapctaH, p n Akcy6aeso,

yn 60 net OkTa6ps, 8, MacHukos A

Npopato paguonpueMHuk P-309 (1 36 MIu) u na-
HOPaMHYI0 NPUCTaBKY K HeMy P-7 12 ¢ wiraTHbIMK 6no-
KaMu nuTaHuA (~220 B, -12 B)

391886, PasaHckan 06n , CapaesCkuii p-H,

¢ Makcebt, MaxaHos M B , UA3SDY

Ten 8-910-900-68-36

Kynsio koMnbloTepHbIE KoMnnekTyowue (6/y), ax-
ceccyapb ANA KOMNLITEPOB {(MbILLIKK, KONOHKW U T )
8 Hepabouem COCTOAHUK

640023, rKypraH-23, a/a 2055, AHatonuin

E-matl anatoln25@rambler ru

-

YBAXAEMbBIE YUTATENU! )

Modnucamsces Ha Hawu XypHansl (undexkcol 48996, 72370 (2odoeasn) —"Paduomup”, 48924,
71545 (20008as) — “Paduomup KB u YKB", 48925 45995 (20008as) — “Paduomup Batu KOMbi0-
mep”) 8 2004 2 mMoXHO N0 kKamanozy Aeesmcemea “Pocnevams”, cmp.392 unu no kamanoay PO
“Bennoyma” “lazemsi u XypHansl Pecny6nuku benapycs”, cmp.171 (pasden “Usdanus P®, pac-
npocmpaHseMbie No NpsmMbiM 02080pam”)

Kpome mozo, npednpusmusn peauoHog Poccuu, a makxe OuxHe20 u dansHezo 3apybexss mo2ym
oghopmums nodnucky vepez 000 “Kopnopamueras Mouma” no menegporam (095) 953-92-62,

953-92-02, 953-93-20

Te, y K020 GO3HUKIIU NPOBNeMs! ¢ NOANUCKOT, MO2ym nosyqums ux u3 pedakyuu Tam Xe MOXHO
3aKa3ams UMEIOWUECH 8 HATUYUU OMOETIbHBIE HOMEPA XYpHAIT08 3a npedsidyujue 20061

MoXHO 3aKkaszaTb cneaylowine Homepa PacueHkun Ha 1 3ka3.
fon XypHanos (c yyetom nepechinku)
P urens. | P 1106 b. Poccun u CHI™ | No Benapycwu | Mo Ykpante
Papmonioburens B:umuggglsblmep KguMm’YKB rens- Mo (poc py6.) n(ﬁen. p‘y’yﬁ‘.:) (rpmm)
1999[3, 9,10, 11 1—6,10,11,12  [3,5,6 20 700 5
2000{2 —6,8 — 12 2—38,10—12 4,6,7,9 11,12 20 800 5
2001{2,4 —6 1,2,4—86 2—6 25 900 5
Paanommup Paanomup. Paauomup. No Poccun n CHI™ | No Benapycu | No Yxpaute
Bat komneiotep | KB u YKB (poc. py6) (6en. py6 ) | (rpuBHbI)
2001{7 —12 7,9—12 7,8,10—12 30 1000 6
2002{1 — 12 1—12 1—3,5—12 35 1500 7
2003[1 — 12 1—12 1,5—12 40 1800 8
20041 —12 1—12 1—12 45 2100 9

Hawu nnamexHbie peKegusumsi

- dns wumenel Benapycu —
nonywamens Y1 “PNA" YHH 190218688

nucema”

\_(017) 505-13-65.

- dnsa xumeneid Poccuu u cmpaHn CHI™ (kpome Benapycu) —

nonywamerns QOO “Paduomup lNpecc”, UHH 7729404741, KM 772901001,

p/c 40702810900010000084 ¢ OO0 KB “Azponpomkpedum”, gp-n UenmpansHeil, 2 Mockea,
Kkopp cyem 30101810500000000109, UK 044525109

Adpec 6anka 125315, 2 Mockea, flenurzpadckul np-m, dom 76, kopn 4,

p/c 3012000004882 8 ¢h-ne Ne524 ACE “Benapycbank” 8 2 Murcke kod 121

Adpec banka 220028, 2 MuHck, yn @uskynsmypHas, 31

Mpu onname 4epe3 C6epbaHk 8 zpache "HasnaveHue nnamexa” HeOBXOOUMO Hanucams c8ol
noumossill uHdeKc, nonHeil adpec, Pamusui, UMS U OMYECMEO NMOMHOCMLIO U MOYHO NePeqUCiums,
KaKUue KOHKPEMHO HOMepa KaKo20 U3 XypHasos Be 3akasnigaeme

lpu onname noumoesiM nepesodom sce ceedeHuUs 0 3aKa3e HeobxoduMo ykasams 8 a2paghe “Lins

Ana yckopenus npoyecca fosly4eHust XypHanoe 3aKka3 MOXHO npodybnupogams no E-mail
rm-sales@radio-mir.com. Bcs unghopmauus — mam xe unu no mesn 8 2 Muncke (017) 221-01-10,

y

-
B POCCHUMU:

e-mail nter@aif ru
B mara3auHax paguogeTanen ““4UN w AUN”

BOK3ana),
- r Mockea, yn Berogas, 4 2,

Ha papuopsinkax 8 Mockee
MutuHckom (mecta R4, $8, K52, E50, G56),
LiapuubiHckoM (MecTo 121)

MeTpo “Tynbckaa”, mecro 515-19)
Ha YKPAUHE:

B BENAPYCU:

\_ HesasucumocT”)

B Kuese B upme “Topm”, ten (044) 227-72-73

NMPUOBPETEHUE OTOENbHbLIX HOMEPOB XYPHANOB

B 3A0 “UHTepnpecc — 3kcnpecc” ten s Mockee (095) 208-85-50, 208-67-55,

- r Mocxea, yn Minaposckoro, A 39 (¢t Metpo “TpocnekT Mupa” — paananbHas),
- rMockea, yn MieaHa dpaHko, g 40, k 1, cTp 2 (nnatd Pabounit nocenok, 15 MuH ot Benopycckoro

- rApocnaens, yn HaxuMmcoHa, 12, Ten (0852) 27-57-15

B OO0 “TPIHTIKC” 111024, r MockBa, 4-a KabenbHan, 2A (CT MeTpo “ABuaMoTopHas”), Ten
(095) 258-91-94, 258-91-95 E-mail abook@mail ru, abook@inbox ru

Ha paawuopbinkax: ‘LiapuubiHo” (Mecto 13/A), “MutuHO™ (pag 1, xoHTeHep 17, mecto T-8), B TK
“Casenosckuit” (c1 meTpo “Casenosckan”, mecTa A4, A5), Ha kHWXHOR Apmapke Ha ‘Tynbcxkoi” (CT

B MuHcke B MarasuHax “Knura XXI Bex”, np & CxopuHbi, o 92, ten (017) 264-27-97 (¢T meTpo
“Mocxosckas”) u “Mmo6yc”, yn Bonogapckoro, A 16, ten (017) 227-30-67 (¢t meTpo ‘Mnowaab
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NMPEACTABIIAEM HALLUX ABTOPOB

AHgpen NEOHNA0BNY BYTOB ......ocooiiiiiieiceeec e o 9

BbITOBAA PAANOINEKTPOHUKA
B MUPE OXWBLLMX 3BYKOB

A.CEPIEEB KB-pagnonpuemMHuK C CUHTE3aToOpOM Y4acToThi ... 1

N.MTYTAYEB. “llamaHckue TaHubl” BOKpYr KEHOTpoHa
A.KOMIOYHOB. MawmnHa 683 MY3bIKM. . ...c.ccervrrerrenterinrenineranens 1

J.GILSZKI. Yennutenu MOUHOCTI B aBTOMOBUNE ..................... 1
A.KYXAPEB. Pacumpntens CTEPEOBA3bI .........c..cuevrrvreerincnrers 2
B.EECEIVH, UASLAQ. YM34 Ha aoByx K174XA10................... 3

N.MYTAYEB. NamnoBoit TpMog B Y3Y ..o 6
J1.PUBAHEHKOB. CuHTesaTtop 4acToThl gnanasona YKB ......... 7
CBO3AEB. YU HA TDA .oiiiiiceieeeiesiesienie s stiane s eeaeeaes 7
A.MIEPYLIKWUI, ER20D. Nepectpoiika 6nokoe YKB Ha FM ...... 8

A.BYTOB. Npepsaputenshbli Y34 Ha Mukpocxemax
COPMM KT Lo e e e cbe e e st et e naeee 9

K.JIEBALLIKO. \Wlymononasutenb AN KAPMaHHoro
PAANOTIDUEMHIMKE ....oiiiis oot eerieieiiteeetaeaaeecereeemeeaneeaeeaeeaeeeneaanee 9

B.BEPLUIMHUH. YKB-NIPUEMHUK ......coceirrecerimraeeenerarimrencneeonee 10
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....................................................................................... 12
B.OEJOPOB Kakas “Menoub” — noMexXn! ...........cceeeeeeennene 10
A.METPOB. YM34 Ha MOMN-TpaH3NUCTOPAX ...ccvveeverereeraenns oaees 10
A.BYTOB. BeCkOHTaKTHas 3aluTta rpoMKoroBopuTenen ......... 1
J.GILSZKI. Yennutenb-koppektop RIAA . ... it v 1
N.CArfjOB. ®azonHBepTop 4N MOCTOBOrO YCUIUTENS ... 1
N.MTYTAYEB. TaiHb! “NamMnoBOro 3BYKA” .......c..corieeveeeceeeneeaneens 12
A.BYTOB. PEMOHT OUHAMUYECKNX TOMOBOK .......ccvveerueraaaraeaenns 12
A TEBUK. YITY UM C BETEKTOPOM . ..covicririeecrccineieneeareeennes 12
C.CblY. OnexTpoHHas 6apabaHHas yCTAHOBKA ...........ccvccveres 12
Bosepaujasicb K Hane4yamaHHOMY
N12/02, C.7. A. KYXAPEB. lopaborka “Kapara Mr1202C" ........ 7

PAQOM C TEJIE®QOHOM

B.EPYCKUH. YcTpoicTBO ¥ peMOHT TenedoHHbIX annapatos .. 1

................................................................................................... 2
................................................................................................... 3
A KALLKAPOB. CornacoBaHmne TenedoHHo nHnm ¢ Y34 ... 3
B.BEPYCKUH. 3neKTpoHHbIe HOMEpPOHABUpaTenM .............c.oc... 4
.................................................................................................. 5
................................................................................................. 6
.................................................................................................. 7
A.FEBUK. TIpOCTOM @BTOOTBETUMK ....evvveerenerereeneeseererueceersensencan 4
A.BYTOB. AOH ans 6noknpoBKy BbIXOAa Ha "MexXropog” ......... 4
B.JIASOBUK CBseTtoBO# CUrHanusavop ans TeneoHa ............ 4
A.MTAPTUH. MNeperoBopHoe ycTponcTBO
“OVPEKTOP-COKPETAPD . .octiiiiiiriiiaieastieeearieneeeeireaeraseeeeereeanseanseens 5
C.HUKOJIAEHKO. AnanTep aBTosanncy TeneqoHHbIX
COOBLLEHNMM . ...t iniiiieeaieecitee et eae e aesee s enrans ateeenseaseaeasnaane 7
CAYPUON. MHOWKaTopbl 3aHATOCTY TENEHOHHON
TIMHMM | i ies —eiie st et st sre s sn e et ane s 8
A.LLMMAHAEB. “TeneOoHHbIN" KOMMYTETOP ....cccocvvvererereenienn 8
B.EPYCKUH. T'eHepaTopbl ¥ NPUEMHWKN ABYXTOHAMbHBLIX
CWUCHAanNoB. ... ... 9
.................. .10
.......... 1
............................................................................ e 12
E.3APELIKVNA. Kak cxnonoTatk cebe "MOBMMbHUK ................. "

Bozepauwasicbk K HarneyamaHHOMYy
N8/02, C.11. [.BPAIHLIEB. Tectep umnynbcos ATC
N2/02, C.15. [ EPSIHLIEB. ABTOOTBETYMK € Yyacamm

TAHLUYEM OT NMATAHUA

B.®E[JOPOB. NHBEPTOP NOCTOSHHOTO TOKA ....eevereereeeaereeennens 1
C.XPUCTO®OPOB. "[okTop” ANA aKKYMYNATOPA «..c.eermvrccereenne 1
................................................................................................... 2
................................................................................................... 3
A.KALLIKAPOB. ABTOMati4€CKniA CETEBOM BLIKNIOUATENS ......... 1
A.BYTOB. OrpaHnunTent BPOCKA TOKA ...ec.vrvrcerrrrreerceerrercenneeeas 2
Ycno BUTKOB OBMOTOK TPAHCHOPMAETOPA ....ocveerereererreeneeneennee 2
K.CEJIKOriH. NabopatopHbin BITHa K143EH3 ........c.cccoeneeeen. 3
A.KAUIKAPOB. BknioweHne nioMMHECUEHTHON Namnbl
B CETD 1ottt ceiitreeicitr e et e eatt e eneseeete e eet s eeee e snb e s st nre s seanaesearraesens 3
A.MTAPTVIH. ICTOYHWK HanpaxeHns 4ns aaponoHN3aTopa ........ 4
C.ABPAMOB. C1abnnn3atop nepeMeHHOro HanpsixKeHus ......... 4
M.LLYCTOB. MynsTnnekCcopHbin npeobpasosarens
HAMPKEHMS ...ttt ciiiniit i ettt aee e eesaesae e 4
C.[]YEOBOMH. HU3KOBONLTHBIM cTabunnsaTop
HATIPMKEHMIA ..oeiviiiiniiiiiiirreeirice e s se e sess s esn aes seaeas 4
C.ABPAMOB. HaBopHbBIN “CBAPOMHNK” ....cccereeieereeniereananennneecae 5
A.BYTOB. AHanor ctabunmtpoHa Ha KMS01 ..., 5
B.MAMOHOB. “NaBuHHasa peaHMaumns” 6artapeex .................. 5

[].60EB. 3apA0HOE YCTPONCTBO ....ceveureverieeeerreerneceeccerererseesseens 6
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A.BYTOB. MukpomolifHbi ctabunutpoH Ha KT501
A.BYTOB. be30nacHOCTb NPEBLILUE BCETO... .. .o oot e e 6
A.KALIKAPOB. CeteBoW ¢vnerp He Tonbko ana MK

G.PLACHTOVICS. lNasopaspsagHoe ocBeljeHne —
OT AKKYMYTTATOP@ ....vvovvrennieiinieetieinensiee e ees e eesneiinenenneens 7

M.BPSAHLIEB. Bnok nutauma -60 B ............ ... .o L.
M.LLYCTOB Hn3KoBONLTHOE NUTaHne CBETOANOA0B

.............. 8
A.MTAPTUH. 3nekTpuieckas saxuranka npoTus B3pbiBa
FA38 ..o oo oot e e eree e e e ees e e 9
[1.6PAHLIEB. 3neKTpOHHbLIA TPAHCEOPMATOP . oo voeeeeevieeienne 9
B. u C.BUKBAEBSI. 3apspaka NIMH akkymynstopos
MAETBIM TOKOM ....ieoiuiimiminiiiniieciiiiincosniereesasresnaeeseeesenanneearaeenes 9
A.BYTOB. HectangaptHble KOHCTpyKumn Ha K174YH4A ... 10
FO.KYPBAKOB. CTabnnnsaTtop HanpseHus ¢ 4BONHON
BAWMTOM . cooviet ettt iies cees e e eeaeeeeeeete e 1
A KOHPALLIOB Kak Bkrmiouwuts namny OHaT . ... 1
N.CATMOB 3Y waxTepckoro GOHAPS ......cccoevrerereeercrcrnenes 1
IZCO3AHCKUN. BITHE KPEHAX .....ovooervieen s 1
E.3APELIKM. AKKyMyNSiTopbi 4nsi MOBUNbHbIX
TENMEMOHOB .. ... .0l ceeeerrieeeeiireaeeataraesoaaeesesaaeeesssaeseseeraeesseeas 12
C.ABPAMOB. TopovaanbHbi CBAPOHbINA
TPAHCDOPMATOP . oovevvirernieie et ieenie e ecteamenaeeeeneennreneren 12
K.KITMCAPCKU. Ananor ynneepcansHoro CBeToaunoaa........... 12
C.FTAPMATIOK, B.AHbSIHOB. Ctabunusaums HanpskeHus
AOAMTEPOB . . coiit et et cereeceiieeseierceeiateeeaarecenaraeasren reans o 12
Bo3epawasick kK HarneyamaHHoMy
N9/2000, C.14. A KOTEHKUH. YcTpoiicTBO 3auTel oT
MEPEHANPSIKEHMA ..o ittt s e e e 1

N12/02, C.8. ANTAPTUH Bnok nuTaHns ¢ KOMNNEKCHON
BALUNTOM .ovoeiiiieiiieiverees eeeeeiiees ot ee cereraeesessaseseseressnesiseeseseans 4

N6/99, C.22; N4/01, C.14; N5/03, C.13; N10/03, C.15.

M1.6PAHLIEB. NpeobpasosBatens 12/220B . . .. ... 5
ABTOMATUKA BCET[IA NOMOXET

M.LIYCTOB. TUpUCTOPHbLIE KOMMYTATOPbI HATPY3KM ......ecennee. 1
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