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YUTAUTE B HOMEPE 11/2004:

B I'7IAJIKOB RW4HDK BO3BPAUASICH K OJHOIIATHOMY
YHHUBEPCAIBHOMY TPAKTY
Hpeo. el O oduonramusiu mp pasp biu
H Mac numuuu, L 43DJG, u upespacno ceon apekowendosasiiun B
HACHHOCH I, NOCTE OOPABGOMIAN MONCHO }SCTUUUMD U} 6CMEUMETBHOCHb
(60 0,1 0,15 waB), dunavuveckun onanaion (60 92 94 0b) u
3 IVUMIUMD ROOQETCRUE RECVIMER 6 DENCUMNE nepedanu IMo

docmu aemcn, SO-REPEBIX, JAMENOU CHeCUMeETeN BP) U MU, UNEIOWU R

MENLMINE ROMEDH, @ MaLIKE TYMuIu v coz1acosannen ¢ IVI® u ¢

HY mpaKkman, C0-EMOpUY, ORMUNATOHM N CO2TACOGAHIEN KEAPUEBHX

gurompos. llosmopenue noncmp) kyuu, e3) c10euo, oGrecuam
pucyury oun ne MX RPOCOOHUKOE U PAIMENERUR demd tel
HA uenamuou nyame.

B IPHXO/IbKO EWS4U ITHTAHHE CHMMETPHYHbBIX BUSPATOPOB

B can3n ¢ Gmcmpsinn pocma ipebnocmu & cpedcmeax
PAOHOCEAIH, @ MAKNCE C ) SLTHUERHEN LUCTQ UCMOIHUNGE
7 afrup & dera 1D D 30K OC bHO

uepzzp_wren Odnuv uz 8a3cH N Y 106111 0Decnedenun
RIERPIPAMAZHUMHOR COBMECMUMNOCIN PAOUOCPEICME AC.IREMCR

pao. bop u roncmpyup IIpeo 109cenm
PpatiunHue pemeuml, 32 s, € x

P
NPANMRYECKI OMCYMCIMEYIOm mamapu, &IMAIOIGHE HA NADAMEMPYL

ARMERN — KPOCCROTIAPUIANUA, s036VICOenUE HECVIge2o 2 1emenma (6y na),

drudepa u waumel

YUTAWUTE B HOMEPE 10/2004:
QUA
IYitsHL] UYSXE Papuorymuamatvxa u SosucTwka
¥ KASAHCKMM UA3IFT [yt uepes sexa
Aatu axr cobutna
M MAKAPOB VEZIVM Bonuhoe 3cce Ha Temy DTMF (MixenepHas LiyTka)
DX-INFO
QSL via

COPEBHOBAHUA

Kanenpapb copesHOBaHUK

HA-QRP Contest

OTxpuirbin wemnuonar “CLUB 777 (TN® n TN

Ukramnian DX Contest

Uemnwonar Bocrounow Cubupu 1 flansrero Bocroka

YO International PSK31 Contest

LZ DX Contest

Kparxue utorm L2 DX Contest 2003

Kpatxue wtorn Oceania DX Contest 2003

Kpatkue utom Ky6ka Poccunckon degepaymn

no p cea3u Ha KB renedronon 2004 ¢

Kpatxve urom Kybxa Poccunckon denepanun

no p/cesau Ha KB renerpacdom 2004 r

¥ EYKNAH RA3AUVURKIX 9KIX story unm Russian DX Contest 2004
w3 KyeenTta

JOUPHAR POBUWH3OHANA

B BENOB URSNBC Pobyiaonana BUHHULIKUX paauonioburenen
YKB

I TAMUYEB RA3XB fenepartophl v YMHOKWTENW HACTOTLE Ana

YKB annapatypui

YCWIIMTENU

[T BENOYCOB RA3VFN RK3VXI O xonopxow HacTpouke ML kouTypa
71 PUBAHEHKOB UA3LDW OcobenROCTI 333eMIIEHKsE IKPAHHOU CETKU
TPAHCUBEPhI

Tpaucusepu Kenwood TS-480SAT u TS-480HX

A KY3bMEHKO RV4LK lMpuBop AR nOAABNEHWA TOMEX npueMy

8 NIPUXONLKO EWSAU Wiamepenne KCB

B PYBL{OB UN7BV Tpancweep “Contest 5 5°
AHTEHHDI

B MBAIIEHKO RZ6ARF Hanp HAR TP

A [TEPYLIKUN ERZ20D YKB antenn Ha 145 5 My
¥i FPUIOPOB RK3ZK TeneBnauoHHLIE HTEHHL fBOVHOID NPUMEHEHKS
A KYSBMEHKO RVALK AHTEHRbK TIOHED

BARRDKECT

[ OCKA OBbLABAEHWA
CQde

iTHas KB antenna

fansgmup
Baw kComnbiomep

YUTAWTE B HOMEPE 11/2004:

4 KAUIKAPOB  MY3bIKA/IBHBIE [1POMPAMMBI
B nocrednee spema, napady ¢ mepmunom “wy temitmedua”, noyuu
pacnpocmparentie u Opyeou mepMuK — “My3viKaibubie npozpamus”
Hoebilu mepmun ona3anca (mo io dce MHOZOIHAYHOIM, KAK U €20
HPAPOOUIMEND ~— UM CIMA.1U HAZLIEQMb TI06ble PO DAV MbL, UMEIOW e
Oedo ¢ karum-nubo gykev Ilpu imovt HepeOko npoucyodum cmeienue
OCHOBHBLX NOHAMUY U RYIRAKUWY 6 RPUNLNAX pabomy npozpavy B
Ppesyibmante, 0OHU NORG u ne dozad A 0 HeKOMOopbIX
QOCIMYNUBIX UM GOIMONCHOCMAX, a OpyziUe OMIUGOUNO 6u3razaiom na
nPOZPUMM)Y (H ROMEBIOMED 6 KET0M) Heonpasdanuvie Hadexwcdvt B cmamse
Oana K1ac UGUKAUUA Memoooe palomnbl (0 J6YKOM HE NEPCONAIKAX
cemeuimsa PC y coerun kpamiyl 0630p Coonmeemmeyou(ux mexHo1o2ul
U RPOZPAMMHEBIX (pedcme

4 BEH/HIOBCKHH KOUPOBAHHE QH/IBMOB B MP4 KPATKUU KYPC
MOJIONOI0 BOHLA

Koruswecmso cmumeu na 3my mesmy 6 KOMHBIOMEPHHLX HCYPHATUX 1
P ceuyac, PHOC, VIHCE nepesauio sa mucavy Yumasn ux,
uc « O HgeHILe, HMO Karec nepesecnu guism 6
Gopuam MP4 woscem oaxnce peGenor OOMaKo, RAMAG 3aHU MAMbCA IMUM
HPOKMUYECRI, GHEIANNKO HUMBIKAEWDCA RA MHONCECME0 nOJGOOHBLY
KAMHeYU, 0 KOMOPBIX UBMOPEL HOLEMY-INO HE COUNU HYHCHEIM Y HOMARYMS

PKAPITAY JIOKAMIBHBIE CETM 1O DOS — CTOUT JIH HATIPATATBCA?
Joxanvraz cems — 3mo npeu vy mecmeo ne monsko Juus Windows
Cmuapeiu, doopoiu MS-DOS, kan on paGomaem 6 cemax’ iz DOS
yiecmeyem wnodcecmseo npospaum B cmamve pacckazsicaemcs o
pabome noxarbuou cemu npu nomougt nacemua MS LAN Munager

A BYTOB AOPABOTK 4 BJIOK { ITHTAHHSA KOMIIbFOTEPA
He cespem, umo bnroxu numanua PC, oasne om “coruonpx’
npouzeodumeieu, He 6cezda LnPAsIAIOMCA cO (BOUMU O0R3ANHOCMAMU B
cmamepe 0aHbl pekoweRIAKHU, NOIBONAIOUUE NOBHILUME YCIMOU YL E0CMb
CHCMEMBL K KPaMKOgPEMER Kb M COOAM & LemU ITeKMPOCHabICenyA

Hm

YUTAUTE B HOMEPE 10/2004:

BOKPYT MK
MYNLTUMEQNA

8 KYl] A 1eba anxy a Tbl MeHs?
HE TOJIbKO HOBUYKY

A FPUHYYK Auuvmaums ¢ Macroamedia Flash MX
Flash a Internet

C MPHHYYK Paspabotka web cautos g Microsaft Office FrontPage 2003
Beraeka n penakTupoBanue rmnepeebinoex

6 KMCENIEB O CHMKOBUY MATLAB [NunenHoe nporpammuposanue
F NEBEQER BestCrypt

A BYTOB 3KQHOMUM KOMNAKT—ANLKU

A BEHOUMOBCKMM HanexrocTe v BbesonacHocTb

A FTOPSIHKMH O6bsasK BouRy LUNMoHaM!

C PIOMUK DEON VAN DER WESTHUYSEN Wurephet kanennockon
freeware #11

KOMMYHUKALINN

B8 KY3HELOB Hot ana IRC ceten

A COMMOHOU NMporpamma ansi obuwierns B nokanbubix cerax Elite NetWarkChat
OAWOXECT

NPOIrPAMMbDI! 1 ANIFOPUTMbI

YPOKHU NMPOIrPAMMUPOBAHNA

O BA/BLIIA Borland C++ Builder 6 Ana Ha4ynHa0wmx

A KOPBUT MununmancHoe npunoxerue tuna Win32Applcation na 6ase MEC
ANATIOr NPOTrPAMMUCTOB

K MYMAPYMK Waratoputenb 630KvKOB U 3TUKETOK

CyberMantac /HI TECH TeOpeTnuyecKne QCHoBbl KPIKNHIA

11 COKOJMIEHKO /HI TECH 3ame~ku o Texronorun Hyper Threading

P ®ACHXOB TinarmH sMynnpyiowvn otflaayunk ana anaaccembnepa 1DA
PELENTb!

C PIOMMK “PlayStation 2 ayavo suaec DVD/CD

A KALLIKAPOB PemoHTpyeM nposoaHyio knasuatypy MK

PKAPIMAY  Crocum” Linux

UrPOTEKA

A BEHOUNOBCKUM Thief Deadly shadow

LOCKA OB bABMEHUNA

Kynnio npoaam obmexsio
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CosepuieHHble cxeMbt npocTbl Ho He
Hao6opor! A npusepxeHel NPOCTOTHI
Opuako cyuwiecrasyeT HEKMA MUHUMYM
TpeboBaHU K TOW WM MHOW Cxeme, W,
npu BCe NPOCTOTE, CXEMA AOIMKHA 3TUM
TpebGoBaHnAM yA0BNETBOPATD.

Hauarb cneayer € KOHLa 3aronoska.
Cucrembl 3ByKOyCcureHus crapbl, Kak
mup. Mmeercsa Hemano nureparypsb! Ha
3Ty Temy. HO B Helh NOYTKU He OTpaxeHa
Takast npobrnema Kak 38yKOyCuneHue Ha
coselllanusax. A mexay Tem, 310 Hanbo-
nee CROXHbIA Cry4Yan 3BYKOYCHUMEHUS,
TaK Kak B8 O4HOM MOMeELieHNA yCTaHaB-
NUBaeTCs MHOXECTBO MUKPOMOHOB K
HeCKOMbKO rpoMKkorosopurenen Bosnu-
KaeT npecnosyTas akycruieckas obpar-
Has CBfA3b, C KOTOPOW BCE Mbl XOPOLWO
3HAaKOMbl — BOW M CBUCT B FPOMKOIOBO-
pUTEnsx Npu BKkNIOYeHHOM MUKpodoHe.
Yem Honblue BkNovaeTcs MUKPOOHOB,
TeM Nyyline yCnoswus CO3ZawTCs ANs
CaMoBO3BYXOEHUS CUCTEMbI 3BYKOYCH-
neuus [Ons 60opbbbl C 3TUM ycuneHune
HYXHO MOHWXarb, HO TOFAA CTAHOBUTCS
NNOX0 CAbIWHO BbICTYNaowmnx (roBops-
Wwux 8 Mmukpodon). CywecrayioT cpea-
cTBa nojasreHus napasnTHou obpaTHoR
cea3u ([10C). Hekoropble U3 HUX Onu-
caHbl B [1]. K coxanenwo, npennarae-

Mble pa3HbIMK aBTOPaMu CxeMbl NOas-
nexuns MOC B gaHHOM CNyyae Marno ag-
heKTUBHBI, MOCKOMbKY pacCYMTaHbl OHU
Ha NpuMeHeHne B Apyrux ycnosusx (OpuH
MUKPOOH Ha ClieHe unu Ha TpubyHe) [2,
3]. B Hallux yCroBusix HYXHO NPUMEHSITb
HanpasneHHble MUKPOMOHbI U TPOMKOrO-
BOpUTENN, BKNIOYATb KaXabtit MUKpOdOH
TOMbLKO Ha BPeMst BbICTYNMeHUst TOro yya-
CTHMKA COBeLWlaHmusi, KOTOPbIA CUAWUT BO3-
ne Hero Jlyywe BCero, ecrn BbiCTynalo-
Wwmit Byner BKMOYaTb CBOW MUKPODOH
caM u He Oyaer 3abbiBaTtb BbIKMOYaTb
€ro nocne BbICTYNNEHUS.

BkrnioueHue u BbiknioverHne Mukpodo-
HOB He JOMKHO CONpOBOXAaTLCS 3MeK-
TPUYECKUMMM NOMexamu (Wenvkammn 8
rpomkorosopurensx). He gomkHbt Bbitb
TaKkKe 3amMeTHbl NOMEXM M HABOAKM Ha
YYBCTBUTENbHbIE MUKPODOHHbIE Lienu.
Beab curHanbl Tam Mmalbl — MeHblue
OAHOro MWUIIMIMBOMLTA, @ PAaCCTORHUA OT
MUKPOPOHOB 40 yCuiurens — AECATKM
metpoB. KO BceMy 3TOMy, cucTeMa He
AomkHa ObiTb JOPOrow, uHave ee MOX-
HO ByaeT NPUMeHsTH TONBKO Ha CoBeLLa-
HUsIX y npe3sungexTal

B kayectse mukpodpoHos Hanbonee
noaxoAsluMmn SBMASIOTCS AUHAMUYEC-
kue. BHyTpeHHee cCONpOTMBNEHME MnX

nexur 8 npeaenax 150.. 600 Om. Muk-
podOHbI YCTaHaBMUBAKTCS Ha Crone,
pacrnonoxeHHom obblYHO B cepeauHe
3ana coselanus. Yucno kabenen, nay-
LWMUX K YCUITUTEMIO, JOIPKHO ObiTb MUHMU-
ManbHo, W NPOMOXEeHbl OHWU [OMKHbI
6bITb HezaMeTHO. CucTeMy 3ByKOyCuIe-
Hus ¢ pagMoMuKpodgoHaMm Mbt paccMar-
pusarb He OyaeM u3-3a ee 4OPOrOBU3-
Hbl U HEHAAEXHOCTH, BEAb aKKyMYNsTO-
pbl MOTYT OTKa3aTb B CaMblih HENOAXo-
aswuin MOMeHT. PafinoMukpodoH Mox-
HO MCMOMb30BaTh Kak AOMNOMHUTENbHOE
UNu pesepsHoe CpeacTBO, HE3aBUCUMO
OT ocTanbHbIx MUKkpodoHoB. CTPyKTYp-
HYI0 CXeMY CUCTeMbl 3BYKOYCUIleHuUs
MOXHO n306pa3uTb Tak, kak NokasaHo Ha
puc.1. [1ns Hac B AaHHbI MOMeHT Npea-
CTaBnsieT MHTEpPecC fnesas Yacrb CXEMbI
— MukpodoHubie ycunurenun (MY) u
cymmarop curdanoe (Mukwep) Mukwep
pacnonaraeTcs Henoganeky of MMKpO-
cdoHos. [InuHa nHanengyanbHOW NUHWUKA
cea3u (UNC)—3.. 5 M [AnuHa cymmap-
How nurum cssasu (CNC) — Heckonbko
AeCATKOB MEeTpos,

MY uenecoobpa3Ho BCTPOUTL B KOP-
nyc MukpodoHa unm 8 MUKPOMOHHYI0
noacraeky. M rorga, npu gocrarodHo
6onbwom ycunexwnn MY, nepeaayy cur-
Hana MOXHO OCYLLeCTBUTb MO HECUM-
METPUYHOW MUHUK 3KPAHUPOBAHHbLIM
NpoBOAOM, He ONacasiCb NOSBMEHUS Ha-
Bogok. Murarnue MY n mukwepa ocyute-
cranserca no UNC n CNC ot ucrodnuka
nuranus YM34. Takue pewenus obec-
nedYuBaloT MakCumarbHOe ynpolieHue
BCEX 3MIEMEHTOB CUCTEMbI.

B naHHoi cucreme MY umeer koad-
duumnenT yeunenns K, =100, Mukwep
yCUnusaeT CUrHan no Kaxaomy sxogy 8
10...20 pas. Takum obpasom, Ha YM34
nocrynatwot curHans! He mexee 0,1...0,2 B.

Cxema MY nokasaHa Ha puc.2. Cur-
Han or mukpocgora BM1 tuna RM-01
(R=400 Om) yepes KHOMKY BKMOYEHUS
SA1 1 nocrynaer Ha Bx04 ycunurens.
Bropas rpynna koHraktos SA1.2 8 370
BpeMst Pa3OMKHYTa, U KOMMeKTOPHbIA TOK
VT2 npotekaer yepes ceserognoa VD1
Ceeroonoa wHOAMLMPYET BKIOYEHUE
mukpodpora nara MY smecre c VD1 1
SA1 cmoHTMpPOBaHa B NOACTaBKe MUKPO-
dona. [pu pacnonoxexunn MukpodoHa
Ha paccrosiium 0,3 M OT pra rosopsie-
ro, curdan Ha sbixoge MY cocrasnser
npumepro 10 MB. Ceetoamog xopowo
BUAEH M NO3BONSIET YETKO onpeaenuTb
COCTOSIHME MUKPOhOHA (BKMIOUEH/BbLIK-
nioyew). [losTopHOe Haxarue Ha KHOMKY
SA1 orkniovaer MUKPOOH OT yCurnure-
nsi, n KoHtaktbl SA1 2 3akopauusatwor
cserogmon CseveHue npekpallaercs.
Peaucrtop R6 u koHgeHcarop C2 npeaot-
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BPAWAIOT Wenyku B CUrHanbHou uenu
yCUNUTENS — HanpshkeHue Ha Komnnek-
Tope VT2 meHsiercs nnasHo 3To# Xe
uenu cnyxur peancrop R1 — oH obec-
neuusaet 3apsa koHaeHcaropa C1, kor-
aa orkmoved MukpocgpoH C1 gomken
UMETb Manblt TOK yTedku, 4tobbl He
6biN0 WeNYkoB B CArHanbLHoW Lenu, no-
3TOMY €r0 HOMMHAlMbLHOE HanpsxeHue
BbiOpaHo paBHbIM 25 B, xors pabouee
cocrasnser Bcero 0,6 B Wenyku anex-
TPpU4EeCKoro nponcxoxgeruns 8 MY orcyT-
CTBYIOT, OAHAKO NP BKNIOYEHAN CibllLUeH
MeXaHUYeCKUA 3BYK KOHTaKTUpOBaHus
xHonku SA1, npoxoaswmit Yepes apma-
Typy mukpocoHa 3Byk cnabblit, HU3Ko-
4aCTOTHbIW, M CUTHANM3NpPYeT roBopsiLLe-
My, Hapsay CO CBETOAMOAaMHU, YTO CUC-
TeMa 3BYKOyCUIleHUA BKIOYMUNACH

Pe3ucropbl, 3aaaioLie TOKM B MUKPO-
doHHble yeunutenn MY1 MY8, BbiHe-
ceHbl 8 Mukwep (R1, R3, R5 R15 —
puc.3) Ouu nogknoveHbl K crabunusu-
poBaHHOMY HanpsbkeHuio 12 B Takum
06pasom, No ABYM NpPOBOAAM OCYLLECTB-
nsiercs nutadne MY, n no HUM xe noaa-
ercs yCuMeHHblA curHan

Pesucrop R7 (puc 2) otaenser em-
koctb kabens UIC or sbixoga MY Tpau-
sucrop VT1 sknioyeH no cxeme ¢ O3
Ons nonydeHus 60MNLWOro ycuneHus
(Ky>1000) ero Harpy3koi sisnsetcs 8xoq
amMuTTEpHOro nosropurens VT2, sxoa-
HOEe CONpOTHBIEHWE KOTOPOro BeCbMa
3HAYUTENBHO

Rax=ho15 Ry=400 2,7 103=1(MOwm)

Yepe3s peauctop R2 ocyuwecrensercs
napannenbHas orpuuarenoHas obpar-
Hast CBsi3b C BbIX04a 3MUTTEPHOIO NOBTO-
purens KoadpdpuuneHT ycunexus no
nepeMeHHOMY HanpshkeHno

100

M3meHeHne R, Bbi3biBaeT naMeHeHne
Ky Mpu mesbwmx R, — K, 6onbwe, n
HaobopoT 3ameHa tuna MukpodoHa Ha
ApYyroh He NPuUBOOUT K N3MeHEHUIO Ha-

npsKeHns curuana Ha sbixone MY 3ato
OTKNoYeHMe MUKpodoHa NpuUBoAUT K
YMeHbLUEeHUIO YCUINeHUA Ha NopsaoK

K, =R -39 40

TR3 43
Pesauctop R5 nossonser ysenuuutb

BXOAHOe conporusneHue VT1 oo Benu-
YitHbl

Rax = Nz1s(51+ 1 1) = 400(51+ 50) =
<]

=~ 40 (kOm),

rae =26 MB,
15=0,5 MA

Toraa Rgy vy1 MOXHO npeHebpeds O
Bbibope |, nonaer pedb Huxe Pesucro-
pbl R2, R3 1 R5 obecneunsalor temne-
parypHyto crabunusayuio pexvama MY

3a4eM HyXHO yMeHblUeHne yeureHus
npu oTknoYeH Mukpodora? [ns roro
4YTO6bl YMEHbWMUTL WYMbl Ha BbIXoae
MY n mukwepa Beab BXOQ0B Y MUK-
wepa MHOro Y Hac ux 8 (npu 9 sxoaax
Wwymb! yTpausatotcs OHu yBenu4msaoT-
cs B\/n_y;as, rae n— 4ucno sxogos) MY
Beflb He OTKIMOYAeTCs OF BXOA0B MUKLLe-
pa! Ho ecnu Bxonos 6yaer 3Hauuverb-
Hoe yucno (Hanpumep, 100), TO WyMbl
Bo3pactyTt 8 10 pas Bor 1yt » npuro-
AWTCSt 3TO CBOWCTBO YCUIUTENS ¢ napar-
nenbHon 06paTHON CBA3BLIO — YyMeHb-
Warb yCHUMeHne (& 3HauuT, 1 WyMbl) Npu
OTKMOYeHNN MUKpOdOHa

Tenepb 0 wymax MY [ins ux muHumu-
3auMM HYXHO BbIbparb TUN TPaH3UCTO-
pa Cc ManbiMi COBCTBEHHBIMU LyMamu,
He BKNO4aTh NOCMenoBarefbHO C MUK~
podOHOM CONpoTMBeHUs, BernuunHa
KOTOpbIX conaMepuma unu donbwe R,
¥ Bbl6paTh ONTAMarbHbIA TOK 3MUTTEpa

Kak BUaHO u3 pyc 2, Ha Bxoae MY npu-
MeHeH TpaHaucrop tuna KT31071 Y
Hero mManoe conporusnexue rg= 200 Om
n BonbWwon koadhuuyneHT youneHmus
h21,=400 800, 4ro 1 onpegenser ero
XOpolmne WyMOBbIE CBOWCTBA NpMU Ma-
Nbix conpoTusneHnsx ucroddmka R, B
Lenn amuTTepa CTOMT CONPOTMBIEHNe

51 Om, n ero Hyx«o gobasuts k R, ans
pacdera ONTUManbLHOrO ToKa KonrmekTopa
(Np¥ KOTOPOM WYMbI MUHUMU3UPYIOTCS).
Takxke HYXHO f06aBuTb ry=@./l5, XoTa
3TO M He O4YeHb BOMNbWAas BeNMyunHa, T.K
CYMTAETCH, 4YTO rp CO3[aer TaKoWn xe
LWYM, KaK pe3nCTOp NOMNOBUHHOIO HOMU-

Hana, Te, ecnum
A

. =26 =26 (Om),
Iy 1
TO
i
r3m=-23:%=13(OM)

Ho 1, ewe He BbibpaH, xora U3 cnpa-
BodHuka [4] no rpaduky K, MOXHo on-
peaenutb ananasoH ,=0,5 1,5 MA

Takum 0b6pa3om, CONPOTUBNEHNE reHe-
paropa wyma Ry, nprseneHHoe ko Bxoay

Rg=R + Ry +r, =400 + 51 +26 =
= 476 (Om)
Bocnonbayemcs opmynon 13 [5] un
onpegenam onTUManbHbli TOK lonr

_26107% | 400
476 \11 2 200 , 200°
+EE S
476 476
=077 107% (A)

Ho rak kak  (unm ha1,) naercs B cnpa-
BOYHMKe NpK ToKe 2 MA, & Haw pabouunit
TOK MeHblWe, T 1 B Byaer MeHblue (Npu-
mepHo 250) Toraa lon=0,6 MA Benm-
yMHy Toka |, NepBoro kackapa onpege-
nser peaucrop R4=1kOm Ecnueroyse-
NAYATL, TOK KONMEKTOpa YMeHbLINTCS, 1
Haobopor, l1=U,s/R4 Cnegyer same-
TWUTb, YTO MUHUMYM WymoB MY umeer
“pa3smblTblt’ Xapakrep (BbipaXeH Hever-
KO), 1 pacverbt HOCAT BeCbMa Npubnu-
3nTenbHblA xapaktep [MoaTtomy Heobxo-
Auma onTuMusaums |y Ha makere ¢ uc-
nofNb30BaHUeM B838ellMBaLWero dunb-
TPa, €CMn Mbl XOTUM AOBUTLCS NPeaerb-
HO Maneix Wymos Ho ara pabora Tpy-




AoemKkas U BPSA NW onpasnaHa paau
soiarpoiia 8 1 1,5 nb

Yepes VT2 npotekaer TOK 2 MA, 4TO
AOCTaTOMHO Afst CBeYeHUSt CBETOAMNOAA
VD1

O HenuHeAHbIxX ncKaxeHnsx M3secrtHo,
YTO CxeMa C OBLMM 3MUTTepoM Bed 06-
patHoit casan (OC) npu BXOOHOM CurHa-
ne 1 mB aaer koadhduLmeHT rapmMonHmK
K=1% [5] MY oxsadeH OC, ymeHbLual0-
uen ycunexue 8 10 pas, sHauur, n K,
ymenbiuaercs 8 10 pas v uMeeT Benuin-
Hy He 6onee 0,1%, 4TO OveHb HENMNOXO

CxeMa MuKLlepa (puc 3) BbiNoNHeHa Ha
manowymswem OY no obbl4HOR CxeMe
uHsepTupylollero cymmaropa Cymmu-
pylouine peaucropbl R17 R24 smecre
C pasnennTenbHbIMA KOHOeHCATOpaMun
C9 C16 obpasyoT ©BY nepsoro nopsaa-

Ka 1 chopmupytot AUX scero Tpakta [lo-
nonHurensHoin ®BY C22-R30 ycraHos-
neH Ha Bbixode cymmaropa Llenovku
R2-C1, R4-C2, R16-C8 o6paasyior
BxoaHble OHY

Coeannenne ¢ YM3M ocyuiecrenseTs-
cA TpexnposoAHbiM kabenem R29 orae-
nseT eMKOCTb Kabens ot sbixona OY u
npeforspauiaer ero BY-so3byxaeHue
Ecnu Bxoao8 MHOrO, TO MOXeT NOHAA40-
6urbes Konaexcarop 8 yemnn OC (naparn-
nensHo R27)

Cxembi MY 1 cymmaropa ucnbltaHbl 8
pabore 1 nokasanu cebs Hennoxo Cu-
CTeMa 3ByKOYCUIMeHMss COBeLaHNA BXO-
AWUT COCTaBHOW YacTblo B Honee Crox-
HYIO CUCTEMY CENEeKTOPHbIX COBELLAHMI
C BbIXO4OM Ha MexayropoAHbie Tere-
oHHble NuHum UN3roTosneHHbIA 3KCMNe-

puMeHTanbHbIN obpasel UCNOMNb3yeTcs
KoMuTeToM nNo asTomMobuMmbHbIM A0OPO-
ram npu MuHucrepcre TpaHcnopra u
KOMMYyHUKauuit Pecnybnukn Benapycb

ABTOp roToB OTBETUTL Ha BCE BOM-
pochk! no Ten. (017) 244-75-93.

Nnrepartypa

1 B AHept, B PaitxapT OCHOBbI TEXHUKM
3BykoycuneHust — M Pagwuo u cesab, 1984

2 YcTponicTeo nogasneHus obpatHon
akycTuyeckon cssian — Papauno, NN2-3,
1992, C 66

3 3 KysHeuos Mogynb cdunsTpos AnA
60pb6bI ¢ akycTU4eckon 06paTHoi CBA3bLIo
— Paauo, N6, 2004, C 15

4 TpaHaucTopLI AN annapaTypbl WAPOKO-
ro npumeHeHus CnpaBoYHUK noa pen
B 1 Nepensmana —M Paguo ucesab, 1981

5 N tkpurek CnpasoqHOE PyKOBOACTEO M0
3BYKOBOW cxemoTtexHuke — M Mup, 1991

BO3BPALWLAACH K HANEYATAHHOMY

B.KYLL,

(“PM”1-8/03)

r Tuxopetik, KpacHoAapcKoro kp

MAIIINMHA BE3 MYJ3blIKU

Ha puc 34 B cvatbe NpuBeaeHa Cxe-
Ma aBTOMAarHMTONb A npeanarato yco-
BepileHCTBOBATL TIoHep Mexay Karyi-
Ko L5 v nbe3odunbTpoM CTOUT ycra-
HOBUTb AONOMNHUTENbLHLIA YCUNUTENb HA

2

L HFe——

Puc. 1

VT1 TT313A

Tpaxaucrope VT1 (puc.1) 3aech Touka
1 noaknoyaercs K Karywke L5, Touka 2
— K nuraxuio (+U), a Touka 3 — K BbiBO-
ay 15 DA1 Ha Bxofde npueMHuKa MOX-
HO ycraHosuTb YPY (puc.2) BMecTo ane-
meHros C1, L1, C2, C3 Touka 1 aroro
6noka nogknioyaertca kK amuttepy VT1,
TouKa 2 — K nuranuio Karywka L1 ume-
eT nHaykTusHocTb 0,26 Mkl TH 1 conepxuT

4,25 surka nposoaa MNANWO 0,31 MM,
L2 (0,33 mkl'H) — 4,5 BuTKa TOMO Xe Npo-
Bofa [loAacrpoeuHblid CepAeUHUK — U3
deppura 100HH Karywka L1 HamaTbi-
BAETCS C LIAToM, paBHbIM AnaMeTpy npo-
BOAA, a L2 pacnonaraercs MeXxay BuT-
kamu L1 [poccens L3 umeer 70 BuT-
kos MIANWO 0,31 MM

Ha puc.3 npusener onpobosanHbIin
muolo TioHep (YPY cobpad no apyron
cxeme) Karywku L5, L6 1 L8 ananorud-
Hbl COOTBETCTBYIOWIMM KaTyLIKaM Ha
puc 34 Bapukan FV1043 MoxHo 3ame-
HMTb Ha KB109 Bnok KIME (C9) ncnono-
3osax o7 umnopTHoro FM-npuemHunka
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POERTUS

Dpyroi MO HeXenarenbHOTo BTOpUY-
HOTO M3NY4EHUA UCXOOUT OT CaMmx CTe-
Hok kopnyca. CTeHku moryt subpupo-
BaTb NPW BO3ENCTBUM, BbI3BAHHOM U3~
MeHeHWeM [aBNeHWUs BHYTPEHHEro
obbema Bo3gyxa. Ho 6onee cepbesHon
SABNAGTCA NpsMas nepefada MexaHu-
Yeckon Bubpauwm ot auddysopa ro-
NOBKW K KOprycy. B pesynsrate CTeHKM
uany4atot 3ByK, ocobeHHo Toraa, xorpa
ero 4acToTa CoBnagaeT C Pe30HaHCOM
cTeHok. Hepenko Ha pe3oHaHCHbIX Ya-
CTOTax OT CTEHOK uany4aetcs Gonblie
aHeprum, 4em ot guddbysopa. Ecnu, Ha-
npumep, NOBEpPXHOCTL BUBpMpytowwero
sumka B 10 pas npesocxoguT nnowanb
Inddysopa. To ee akyCTUHECKUA Bbi-
xon 6ynet paBeH manyueHuio auddy-
30pa, naxe ecnv amnnutyna ee kone-
6aHun cocTaBnseT NUlb BECATYIO
nonto amnnutyasl konebanvin puddy-
3opa. BeixogHoe nanyyerHme 6oMbLIMH-
CTBa rpOMKOroBoputenei “okpalieHo”
W3Ny4eHnem CTEHOK Kopnyca.

JKCNepuMeHTanbHO yCTaHOBIEHO,
yto BUBpaunoHHan “cesska” mexay ro-
NOBKOI U CTEHKaMK OCYLLEeCTBNAeTCs
NPEenMYLLIECTBEHHO 38 CYET XeCTKOro
Kpennexus ronosku. Kpennenue ronos-
Kv K KOPNYyCY Npvi NOMOoLWM AemMnbvpy-
tollel NoABECKN, C Lenbio NpeaocTepa-
uieHns BuBpaumm, NO3BoNsAeT 3HaYM-
TeNbHO YMEHbLUATE N3NYyYEeHMe CTEHOK,
HO CO3[aeT HEKOTOpLIE TPYAHOCTH, CBSi-
38HHbIE C KOHCTPYKTMBHOWN peanusaum-
efl. CobcTBeHHan YacToTa Kpenneuus
TONOBKWM AOIMKHa NEXaTtb HwKe auana-
30Ha M3NyyYaemblx YacToT. Kpennenwe
NOMXHO repMeTuaupoBaTtbh BO3OyX B
kopnyce n o6ecneunBaTh ronoBKe [OC-
TaTOUHYIO MEXaHWYECKYIO0 NOJAEPKKY.
Dpyroi noaxon cocTouT B NoMelleHUU
6okca, B KOTOPOM MOHTUPYETCs TONOB-
Ka, B8 Opyron suivk 6e3 XeCTKoin CBA3W
MeXay HUMM.

[ns onucbiBaEMBIX rPOMKOroBOpUTE-
nen BbIGpaHbl 3akpbiThle AwMku. Nx
pasmMepb! NnpuseneHn Ha puc.4. lonos-
ka B110 npukpenneHa k naHenu yepes
MATKME YNNOTHSIOWWE pe3uHOoBHE
BTYMKW B 4 KpenexHbIX OTBepCTUSX KOp-
nyca. NepMeTnsnpyowWan neHoONNacTo-
Baf NpoKnagka Nuilb cnerka npyxmMa-
etca. OTHocuTenbHO HebonbLLoA pas-
Mep sluMKa ans ronoskun B110 (puc.4a)
HaeT 7O NPeUMyLUEeCTBO, YTO PE30HaH-
Cki 06beMa BHYTpEHHEro Bo3alyxa npo-

OBAHVIE

(Npoaomkexue. Hauano B N10/04)
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Ha4aeT, 4To nobpoTHocTe Q=36 cornac-
HO Beipaxenwto Q=0,7frts0n5

MNpw HAHEeCcEeHWn U3HYTPU HA CTEHKK
Koprnyca 2 n KpoBefbHOW CMoflbl, ero
pe3cHaHCcHasa 4YacToTa NOoHU3MMach 3a
cueT aobaBneHHoM K CTeHKam Macchl 40
300 'y. Bpems cnafia npuv 3ToM CHU3N-
nocb po 40 mc, cooteeTcTBysl Q=8,4.
HecmoTpsi Ha TO 4TO pawHbIi Noaxon
okaszancs 3¢ dpeKkTmBHbIM, 0OHapyXm-
nacb npobnema, CocToaLas B TOM, YTO
Manas naHernb MOXeT umeTb 6oMbLLyto

6) 850

VCXOQAT Ha BbICOKUX YacToTax, rae OHU
3 heKTUBHO racsaTcs 3anonuuTernem.
Camblii HU3KM 06beMHbIN pe3oHaHC
BO3HMKaeT Ha Yacvote 600 I'u, cneay-
towme — Ha 800, 1000, 1200 Iy v 1.4.
3OTW pe3CHaHChI NErko U3MepSIOTCA He-
6onblivM BCeHanpaBneHHbIM 3MNeKT-
pPeTHbIM MUKPOOHOM, NOMELLEHHbIM B
SILLMK, B KOTOPOM CKOMb3SLUM TOHOM
Bo3byxpaaertcs ronoska. MNpu nnotHom
3aN0NHEHUN ALLMKA ONMHHOBONOKHWUC-
TOW BaTOMN, BCE PE30HAHCH! 0CNabnsoT-
CH A0 rMagKkon YacTOTHOW xapakTepwc-
TUKWM BHYTPU KOPMNYyCa vt Ha BHELLHeNR No-
BepxHocTu amchdyaopa.

Awmkn caenaHbl U3 JOCOK KPacHOro
pepesa TomuuHon 20 mm CteHku no-
ny4atTcs coBceM XecTkmmu, Cambii
HW3KWI pesoHaHc naHenu Habrogancs
Ha vactote 430 Ny (oH onpepensncs ¢
NOMOLLbIO TOHapMa C MarHUTHEIM 3BY-
KOCHMMaTenem OT npourpbiBaTens
rpamnnacTuHOK B KavecTtse npeobpaso-
satensa Bubpauywuwn). MNpu namepeHun
6bino ycraHosneHo, uto ToH 430 Ny no-
Hu3uncs Ha 40 ab 3a 120 mc nocne cHs-
TUS 3NEKTPUYECKOTO curHana. 310 03-

Q, KOTOpYt0 TPYAHO YMEHbLLMTL BBUAY
BbLICOKOI XeCTKOCTU W BOnbLLoi Macchl
naHenu. Jlyywmx pesynsratoB cnegyer
OXuaTb OT TOHKON chbaHePHOIN KOHCTPYK-
L C TOMNCThIMM Criosivm AemMncpupytoLLe-
ro Marepmana, npeaHasHavyeHHeIM ANS
ocnabneHus pe3oHaHCOB W yMEHbLLIEHUS
NpAMON Nepeaayn 3ByKa U3HYTPM Sitin-
ka. Pazymeercs, B veane nadenu Bo-
obiue He OoMKHBLI BO3GYXaaTbCs.
Hebonswon kopnyc cospgaet mano
MpensaTCTBMIA BCECTOPOHHEMY pacnpo-
CTpaHeHuio 3Byka. [Npw yaayHom pasme-
WeHu B KOMHaTe 3TO flaeTt oulyTvmoe
npevMyulecTtBo. Ecnu silumk nuwb He-
3HaAYMTENLHO Limpe ronoekm B110, mMox-
HO CYuTaTb, YTO KApPTUHA M3Ny4eHUs
NOPLUHA Ha KOHUE Tpy6Bb! (puc.1) sensi-
€TCA afeKBaTHbIM NpubnxeHuemM nep-
BOTO NopsAaKa K M3nyyvyeHUo ronosku.
lpomkoroeopuTens ANs BocnpousBeae-
HUA BepxHUx YacToT (T27) MoHTupyeT-
cf1 Kak MoXKHo 6rivke kK B110. Ha vacro-
Te pasgena 3 kl'y paccesHWe COOTBET-
CTBYET pacCTOSHWIO B OQHY ANWHY BOf-
Hbl. FloaTOMy B BEPTUKANbLHOM NNOCKO-
CTW KapTUHa U3My4eHuA Ha 4acToTe



pa3gena AofkKHa cooTBeTCcTBOBaTh 06-
cyxAaasliemycs paHee NoBeAeHUID
AByx 0HOBPEeMeHHO (yHKUMOHUPYHO-
wmx ronosok (pmc 36)

OcobeHHOCTU KOHCTPYKUMK Kopriyca
(puc 4a)

- y3kas TopueBsas NaHenb AnNs ONTU-
ManbHOM ropuU3oHTallbHOW 30HbI U3My-
YeHus,

- BY-rpomkorosopuTerns MOHTUpYET-
Cst IPsSIMO Haf CpefiHe4acTOTHbIM,

- CKpyrneHue KpoMmoK kopnyca Ans
CHWXKeHWs paccenBaHUs Ha Kpasx,

- MATKOEe KpenrieHWe rofosBok, npensT-
CTBylOlee NPsSMOW nNepeflavye Bubpa-
Lmn,

- 3arnyLieHne o6beMHbIX pe3oHaHCoB
B slUWKe 3aMNOMHAOWMMK MaTepwnana-
MU

B naeane 3syk ot BY-rpomkorosopm-
Tens agomkeH csoboaHo pacnpocTpa-
HSTbCS BO BCEX HanpasneHusx, HO BBU-
Dy 3HauUTelbHOW WWPKWHLI NepeHen
flaHenu rno cpaBHeHWUD C AvaMeTpoMm
ero Avddysopa, BoMHa, Ucxoaswas or
KoHyca anddy3opa, cHa4ana aKpaHm-
pyeTcs naHenbl, 3aTteM NpoOUCXoaUT
pes3kMn Nepexof, B Tex MecTax, rae na-
HerMb 3akaH4MBaeTCs, Te Yy Kpaes slun-
ka 06pasyloTCsi BTOPUYHbIE BOMHbI, KO-
Topble MHTepdepUpydT C NepsBoHa-
YanbHou BonHon (puc.5) MNMpu nanyye-
HUM mMmnynbca ot BY-ronosku sTopud-
HbIA umnynbc Gonee HUIKON amMnnUTy-
bl CO3aeTcs Yepes Bpems

t= % =260 (MKc),

rde d — paccTosHWe OT ueHTpa
Andpdysopa Ao Kpas Kopnyca
(90 mmM Ha puc 4a),
€ — CKOpOCTb 3Byka (c=340 m/c)

MepsoHavanbHbIN MMNYNLC NPWU 3TOM
nogasnseTcs JTOro pacceMBaHUs 38Y-
Ka MOXHO M3bexaTtb, UCKIIoUNB peskune
yrribl yTeM 3aKpyrneHns KPOMOK SLn-
Ka.

Ha puc.6 nokasaHbl 4acToTHbIE Xa-
pakTePUCTUKN U3NYyYeHUs BAOMb OCH
HebonbUioro rpoMKorosopuTens, pac-
NoroXxeHHOTro B ueHTpax kyba v cde-
pbl OT4eTNMBO BUAHO, 4TO Cchepa C ee
NocTeneHHO 3akpyrnswwWwencs 8 Ha-
npasneHUn OT UCTOMHUKA NOoBepPXHOC-
TblO co3faeT HamHoro Bonee rnagkyo
4YaCTOTHYIO XapakTepUCTUKy, Hexenwm
ky6 c ero peskumm kpasmmn [loaTomy,
vyem Gonblie pasmepbl sWMKa AnNs CO-
OTBETCTBYOLLEN rofosky, Tem HonbLue
ero NoBepXHOCTb AOMKHa NpubnuxkaThb-
csa k cchepe OTcloAa cneayer, YTo KOp-
nyca cpeAHe-BblCOKOHACTOTHbLIX MPOM-
KoroBopuTenein HyxHo aopabaTtbiBaTh,
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KO CUCTEMbI Nepes CTEHKOW CO3[aeT 3a-
METHbLIA Cnaf aMmnnuTyAHO-4aCTOTHOW
XapaKTepUCTUKKN, KOrfa pacciosiHue ot
nepefHen naHenu Kopnyca o CTEeHKN
paBHO YETBEPTH ANUHbI BONHbLI [N Tu-
NUYHOW rNy6uHbLl sumka 300 mm cnag
NPOUCXO[RUT OKOO YacToThl 250 .
Ecnu npepcraurs cebe, UTO CTeHbl
KOMHaThl BO3Me rpoMKoroBopuTenen
3epkarnbHble, MOXHO Nerko BU3yanusm-
poBaTb 06pa3bl kOpnyca B 3TUX 3epka-
nax. Ha 4acTtoTtax, npu KOTopbiX nu3ny-
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OTHOCHTENLHLIR pa3sMep UNn YacTora

yMeHbllas WX pasmepbl ¥ npuaasas
6onbuwyto “nsorHyTocTh” B obnacTu
KpenneHus ronosky Manbe-mawe, kap-
TOH UMW 3NOKCUAHOE CTEKITOBOMOKHO C
neMnupyowmmm maTte pyanamu 6onb-
we 4yem fepeBo NoaxoasaT Ans Hewab-
NOHHbIX KOHTYPOB TaKoTD KOpMyca.

HwxHaA rpaHvya 4acToTHOMo Anana-
30Ha AANst Manbix KOpPMlycos ONMUCAHHOWN
KOHCTpyKuwum (puc.4a) gocturaet 70 'y,
rae ronoska B110 nmeeTr pe3oHaHC.
Hwxke 370l 4acToThl Nepenaercs mano
coaepXaTenbHON cTepeouHgopMaumy,
No?aToMy ocTaTouHbIn HY-ananas3soH (Ao
25 u) MOXeT NoKPbITb eAMHCTBEHHBLIA
6acosbil rpoMkorosoputenb (puc.46).
OH fenaevcs XeCTKUM C NOMOLbID
BHYTPEHHWX PACMoOPOK U3 peeK CeYeHU-
eM 40x40 mm, KoTopble NOAHUMAIOT pe-
30HaHCchl naHernen soiwe 70 Ny Kpome
TOro, Ans ymeHbllleHus subpauun ko
BCEM NaHensiM nNpukneusaeTca ToOM-
CTbI BOMNOK TONWMUWHON 25 Mm. Auuk
cBo6oaHO 3anonHaeTCa ANMHHOBOMOK-
HWUCTON BaTOM

Mpn pasMel|eHNN TPOMKOTOBOPUTE-
newn B koMHaTe 3afiada Gbina B TOM, UTo-
Obl UX NepefiHNe NaHeNnn OKa3anuchL Ha
OfAHOM ypoBHe C Hnu3nexallen me-
6eNbHON CTeHKON. YCTaHOBKa aKycTudec-

YeHue u3 Kopnyca BceHanpasneHHoe,
KaXabli M3 3aTuX o6pasoB MOXHO pac-
CMaTpuBaTh Kak OTAENbHbLIA UCTOYHUK
3ByKa, U3Ny4eHUe KOTOPOTO CKNaabIBa-
€TCS WY BbIUUTAETCA U3 N3NyYeHnA
NepBOHAYaANbHOIO UCTOYHWVKA B 3aBUCH-
MOCTH OT TOTO, HACKOMbLKO yaaneH o6-
pa3 uctodHuka (B AnuHax BonH). Ecnn
paccrosiivme Ao 06pa3a UCTOYHUKA CO-
CTaBAAET NONOBUHY ANWHbI BOAHDI, 4TO
COOTBETCTBYET PACCTOAHMIO B HeTBEPTb
[ONWHbI BOMHbI OT fPOMKOroBopuTens 1o
3epkana, U3ny4YeHusa peansHoro u Bo-
ob6paxaemoro ucTrouHukoB ByayT Kom-
flieHCUPOBaTL ApYr Apyra.

Takoe npeacragnelne BUPTYanbHbIX
MCTOMHUKOB 3BYKa AENCTBUTENBHO NpU
YCRoBuM, YTO rpOMKOTOBOPUTENL U3NYy-
YaeT 3ByK B HanpasneHun CTeH, u cTe-
Hbl, MO ¥ NOTONOK BbICTYNAIOT B Kaye-
CTBe aKyCTU4ECKM OTPAXAIoWKNX noBep-
XHOCTEW, T.€. “3ByKOBbIX 3epkan’ . Pac-
NONOXEHWe NepeAHnX nNaHenewn Bpo-
BEHb C OTPaXkatoLen NOBePXHOCTLIO UC-
KrnioyaeT BUPTYanbHbIA 06pa3 nosaaun
rPOMKOFOBOPUTENA YU CO3AAET rNaaKyio
YACTOTHYIO XapakTepucTuky. B yactHo-
CTW, 3TO aeT xopoLlee owylleHne nep-
cnekTuBbl (ryGuHbI) N8 HEKOTOPbLIX
crepeo3lanucen [losaHee 6bino obHa-



PYX€HO, YTO 3HauuTenbHoe yny'lieHne
3BYKOBOW MepcnekTusbl Nony4vaeycs
NpU PacnonoXeHUn rPOMKOTroBopuTE-
new Ha paccTosHun 0,5. 1 MoTCcTeH 1
nona Toraa Ha COOTBETCTBYHOWMX 3a-
Nucsx CTAHOBUTCH COBCEM NpoOCTO on-
peaenuTb PacnonoXeHue UHCTPYMeH-
708 Kak c6oKy, Tak 1 N0 UX PaCCTOSHUIO
OT 3aAHel NNOCKOCTM TPOMKOroOBOpUTE-
nsa. Bonee T0ro, WYMbl MarHUTHOW neH-
Tbl M rpaMnnacTUHKK OTAENSsTCH B
NPOCTpaHCTBE OT My3bIKanbHOTO MaTe-
pwana. o scer BUAUMOCTH, LUYM nO-
KanuayeTcs y rpOMKOrOBOpUTEns, TOr-
Aa Kak My3blkanbHbiM MHCTPYMEHTaM
oTBOAUTCA MecTO Mexay u 3a AC. B
STOM CMbICne tyM M NOTpeckuBaHue
rPaMnNNacTUHOK MOXHO CpaBHUTL C NO-
KawunusaHueM nybnuku 1 nockpuneisa-
HWeM Kpecen BO BpeMs KOHLepTa, 4To
He MetlaeT CKOHUeHTpuposaTbcs Ha Puc. 8
My3blke 1 He obBpallaTb BHUMaHAs Ha
NOCTOPOHHME 3BYKM,

Ocvaevcs HesCHbIM, NoveMy fulib
He3HauuTenbHoe yAaneHwue OT CTeH
AaeT CTofnb 3aMeTHoe ynyulleHue, 0Co-
6eHHO B CBETE TONBLKO YTO OTMEHEHHbIX
nHTepdepeHLn HYaCTOTHOR xapakTe-
PUCTUKK OT BUPTyanbHbix obpasos Bos-
MOXHO, yxo-Moarosast 06paboTka npo-
M3BOOQMT aHanMa 3ByKa U OTHOCHUT K xa-
paKkTepucTiMke NpoCAyLINBaeMoro no-
MelleHUs OTPaXeHUs OT CTeH, Npuxo-
asuwye Ha 4., 6 Mc nosgHee NpsMOro
3ByKa.

YcTaHOBKa rpoMKOrosoputeneh Ha
paccTosiHum ot cTeH 6bina saBeplueHa
noasetlnBaHUeM Ux K NOTONKY Ha Hel-
noHoBoM nopsecke. CoeanMHUTENbHbIE
kabenu npoxoannu nosaau Hee oT 3ad-
Her YacTu awmka kK cteHe HY-rpomko-
rosoputenb pasMeuiancs Ha NonnyTu Puc. 9
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Mexay GokoBbIMW uanyvarenamu (ca-
TennuMTaMu), paccTosHue MeXay KoTo-
pbiMu cocTasnsano 2,5m Paamepsbl kom-
HaTtbl 4Ns NpocnyLwmBaHns — 5x8x4 M,
rPOMKOTrOBOpUTENWU HaxoguNuchL Nepepq,
y3KuMu CTeHaMu TunudHas 30Ha Npo-
CNywnBaHUs HaxoAMTCS B 3TOM Criy4ae
Ha paccTosHuu 5.. 6 M OT caTennuTos.

MOCTPOEHUWE KPOCCOBEPA

MpocTeNwWMn paspennTenbHbIN
bunbTp ANA rPOMKOroBOpUTEns, npea-
CTaBfneHHbIA Ha puc.7, asnaeTcs punb-
TPOM C NNasBHO M3MEHSIOLLENACS xapak-
TEePUCTUKOW BHOCHUMBIX NoTepb (-606 Ha
okTasy). Ecnu ciuTaTh 9neMeHThl une-
anuanpoBaHHbIMKW, TOK OT reHepaTopa
pasnaraeTcs TakuMm obpa3oM, 4To Bek-
TOpHas CYMMa HanpsbkeHWA Ha KaTyiu-
Kax ronosok Huakom (Vi ) v sbicokoit (Vi)
4acTOT pasBHa HanpsHkeHUI0 UCTOMHUKA
eg Ha BCex 4acroTax

eg=V| + V.

CooTBETCTBEHHO, BEKTOpHas CyMMa
3BYKOBbIX AasneHu P u Py, cosnasa-
eMbix rofoBKaMu, NpsMo NponopLuo-
HanbHa HanpskeHUo reHepaTopa u He
3aBMCUT OT YacTOTbl NpwU YCHOBUMU, HYTO
paccTosHMS OT Cnylarens OO KaXaon
13 ronosoOK cosnajatot. BMecTe C TeM,
ronosku B110 u T27 HaxogaTcs Ha pac-
CTOSHUM OOQHOWM ANMHbE BONHBI, 370 03-
Ha4aeT, 4T0 paBHOyAanNeHHOCTb OOCTU-
raeTcs nNuWb ANS NAOCKOCTMA B NpO-
CTpaHCcTBe, NOKa3aHHOW Ha puc.8. Ans
To'eK BHe 3TOW NNOCKOCTU CyMMa BKIta-
pos 06eux ronosok Byner UIMeHsTbCS
¢ vacToToN. Bonee TOro, NOCKONbKY Ha-
NpsHKeHUs 3TUX ABYxX roflosoK yxe nme-
loT pa3HocTb has 90°, pesynbratbl Cym-
MUpOBaHust ANst CUMMETPUHHbIX ToueK
Haf NNOCKOCTbI0 paBHOYAANeHHOCTH ¢
noa Hew GyayT pasnuyHbl. B obnacTtu
YacToTbl pasaeneHus KkaHanos, rae
BKNafbl FONOBOK OAWUHAKOBbLI, MaKCH-
ManbHoe fasneHue Nony4vaeTcs nop
YrfioMm Hike NNockocTH (puc.9).

3707 NpOCTOW paspenuTenbHbINA
hunbTp obnapaeT WMPOKMM Auanaso-
HOM 4aCTUYHOTO NepekpbITUS Usnyde-
HWs ABYX rONIOBOK W, Kak CreacTaue, Ha-
KNOHHOW KapTUHON wU3ny4yeHust MUHU-
MYM Ha ABYX OKTaBax.

MpusnekaTenbHOCTb bUNbTpa COCTO-
MT B NOAHOM OTCYTCTBUM (ha30BbIX MC-
KaXkeHWI Ans Touek, paBHOyAaneHHbIX
or Hwu L (puc.8) B 3aTux Toukax 4OCTU-
XWUMO xOpOllee BOCMpou3sefeHue (8
yCﬂOBMHX CBO60)JHOFO nons nnn 8 No-
MelleHMU C axoM). B xunom nomMeule-
HUK BO3poOCLlee M3nyyeHWe, Hanpas-
fleHHOe K Nofy, 1 NOHWXEHHOe 13nyye-



HWe BBepx CO3AaeT 3BYKOBYIO OKpacKy
6narofaps 4acTOTHO-3aBUCMMOMY M3-
MeHeHuMt0 pesepbepupylowero nons.
Yxo 6onee 4yBCTBUTENLHO K aMnanTya-
HOW xapakrepucTyKe, Hexenu k ¢aso-
BoMmy casury. lNoaTomy Takon punsTp C
pasHOCTLIO a3 Mexay cUrHanamu ro-
N0BOK, npeBocxoAsulerd aaxe 90° u,
COOTBETCTBEHHO, GonbWNMK NUKamMu
VMHTeHCuBHOCTM (ocnabneHuem BAonb
ocu), He Ucnonb3ayeTcs Ans cartennu-
TOB.

Buibop 6bin caenaH B nonb3ay punst-
pa € NNaBHO M3MEHSIOLENCs xapakTe-
PUCTUKON BHOCUMBIX NOTepb 24 Ab Ha
okTasy u obecneunsatowlero makcu-
ManbHYK OTAAuy rpoMrosBopurtens
saonb ocu (puc.9). Kpyton cnag A4X
BO3fie 4YacToTbl pasfena dunbTpa cy-
*aeT 06nacTb NepekpbITUS, B KOTOPOMH
B3auMOLle ACTBYIOT ronosku B110 n T27.
lonoska T27 vMeeT OCHOBHOM pe3o-
HaHC Ha 4actoTe 1,4 kU, rie dunbrp
BY naet 3atyxaHue 27 ab. Ha vacrote
5 kl'u, rae y B110 npossnsieTca peso-
HaHC Auddysopa, GUNbLTP CHUXaeT
HanpsxeHue ronoskM Ha 18 nb
(pwnc.10). Punbrp co cnapom AYX 6 unm
Daxe 12 Ab Ha okTasy cosgasan 6wl
HeAOCTaToOuHOe 3aTyxaHue Ans MUHU-
MW33LMM 3TUX Pe30HaHCoB. PUNLTp C
18 pb Ha okTasy He paccMmarpusancs,
NOCKOMNbKY OH HaKfoHAeT AuarpamMMmy
HanpasneHHoCTH.

Bce 3TV ownbTPLL, 33 UCKNIOYMEHMEM
dunbrpa ¢ 3aTyxaHnem 6 b Ha okTa-
BY, UMEIOT 3aBUCSALIMIA OT YacToThl hba-
30BbIA COABUI W, BCReACTBME 3TOT0, He-
KOTOpOe UCKaxXeHUe ¢da3. Tonbko
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dunLTp C NAUHENHO Bo3pacTaloWwum
dasosbiM caABurom He GyneT MMmeTb
ha308bIx MCKaXKeHWUA C BO3pacTaHuem
YacToThl. B 3TOM cnyyae HaknoH gaso-
BOM Kp1BOWN NOCTOsIHHBIN. Jltoboe oTkno-
HeHMe OT NOCTOSHHOrC HaKMoHa cavpe-
TenbCTBYeT 0 Hanuumm a3osBblx UCKa-
KeHVA. BoaHukaeT BOnNpoc, B Kakown
Mepe n3MeHeHue HaKnioHa MoxeT BbiTb
AoNycTUMO, 4YTOBLI OHO BbINO Hecnbl-
LLMMO M 3aMETHO NULWbL Ha ocuMnnor-
pade? HaknoH pasoBoi kpUBOH, nMe-
HyeMbll 06bIMHO rpyRnOBON 3afie PXKKON
(group delay), B sasucuMocCTU OT 4ac-
TOThI, Obin onpefieneH Ans TpPaAVULMOH-
HO MCNoNb3yeMbix pasfienurTenbHbix
dUNBTPOB C MaKCUMamNbHO NNOCKOW
A4YX (baTTepsopTa) Nepsoro U TpeTbe-
ro NOpsfKoB C pasfieneHueM cpefiHe-
YaCTOTHOIO M BbICOKOYACTOTHOIO KaHa-
o8B Ha 4YacvoTe 3 kW, a TaKke Kackaf-
HO BKJHIOMEeHHbIX CeKu M ounbrpos bar-

TepBOpTa BTOPOIO M HeTBEPTOro Nopsa-
koB (puc.11).

U3meHeHne NONAPHOCTU BKIMIOHMEHNUS
O[iHOW M3 ronoBOK NPUBOAMT K pe3KoMy
M3MEHEHUIO TPynnoBONA 3aflepxKkun 8
cnyyae punbrpos batTepsopra nepso-
ro v TpeThbero NoOpsAKos. AMNNUTyAHas
XapaKkTePUCTUKE U3NYyYeHUs ronoBoK
BAONb OCY He U3MeHSeTCs, NoKa ronos-
KW He yAaneHb APYyr OT Apyra Ha HekKo-
TOpoe paccTosHMWe. 3arem nenectok
HanpasnNeHHOCTH N3NyJYeHNs Npu name-
HEHUW NONAPHOCTM BKIIOYEHWS rONoB-
ku byfleT HaknoHATLCS kBepxy nubo
KHW3Y.

Ons uccnenosaHus CrBLILIMMOCTK
¢ a3oBbIX McKakeHUA Bbin nocTpoeH
hba3oBbIi bUnNbTP, KONUPYOLWMWA rpyn-
nosyl 3afiepXxKy pasfienurefbHblx
bVnNBTPOB BTOPOTO 1 YeTBEPTOIC NOPSA-
KoB (kpuBble C 3aTyxaHvem 12 n 24 nb
Ha okTasy Ha pwc.11). Mpu npocnyLiun-
BaHWM CTepeo- U MOHOMOHUYECKUX 3a-
nucen, B HaylUHMKax, Npy BKIHOYEHUU
Vnu BbIKIIYeHUKM NIOGOTo U3 hasoBbix
dUNbTPO8, CALIWLMMBIX OTAIMHMUA BbisiB-
neHo He 6bino. MoaToMy npefcTasns-
eTCs HaAeXHbIM MCnofnb3osaHune hunb-
Tpa 4eTBepTOro NOPsAKa C ero KpyTon
“06pbiBUCTOW” AYX B6NM3M HacTOThI
pasfiena, MUHUMUINPYIOLWEN Nepekpbl-
ThE M3NYYeHUs MEXy ronoskamu.

PasgenutenbHble (punbTpbl U 3kBa-
nansepbl COCTOAT U3 pasHoobpasHbix
cxeM akTusHbix punerpos. Obuwas
6nok-cxema (puc.12) naet npeficrasne-
H1e O CIOXKHOCTU CUCTEMBI,

(OkoHuaHue cneayert)
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FMpu KOHCTPYMpPOBaHUM MOLLHBIX UC-
TOYHWKOB MUTaHWA BO3HWKAKT npobrie-
Mbl, CBA3aHHLIE C NEPBOHAYANbHLIM
3anyckom npeobpasosartens. [TpaBunb-
HOE NOCTPOEHNE CXeMbI 3anycKa Nno3eo-
NAET CYL{ECTBEHHO CHU3UTL BEPONAT-
HOCTb BbIXOfla U3 CTPOS MOLLHbLIX KO-
yen

Ha puc.1 usobpaxeHa cTpykTypHan
CXEeMa KIaccu4eCcKoro MMNynbCHOTO UC-
TouHMKa NuTanua HanpsxeHwe nu-
TaHua 220 B noctynaet vyepes huneuTp
nmTanua (Of) Ha nepBLIA BEINPAMUTEND
(BF11). ®unbrp nutaHma Heobxoaum
ONA NpefoTBpalLeHNsi NPOHUKHOBEHWUS
B CETb BbICOKOMACTOTHBLIX NOMEX, co3aa-
BaeMbIX KOMMYTaLMOHHbIM 3€MEHTOM
npeobpazoBarens. BoinpamneHHoe Ha-
NpsXeHWe 3apsikaeT HAKONUTENbHbINA
koHAeHcaTop C1 lNepuopuyecku, ve-
pe3 paBHble NPOMEXYTKWU BpeMEHW,
kritod (K1) nogknioyaer nepBudHyio 06-
MOTKY TpaHcdopmaTopa (T) K Hakonm-
TenbHOMY KoHAeHcaTopy (B 3TOT MoO-
MEHT TpaHchOopMaTop Hakamnmeaer
3HEepPrni0) B MOMeEHT Bbiknoderns K1
3HEprvA, HakonneHHan TpaHcgopmaro-
poM, nepeaaeTcs BO BTOPUYHYIO Liens.
TpaHchopmMupoBaHHOe HamnpsikeHue
BbLINPSMIIAETCSH BTOPbLIM BEINPSMUTE-
nem (Bf12) n yepes HakonNUTENbHLINA

3AINYCK MOLHbIX

ety

r

npsokeHne [Mpy ymeHbLIEHUW BEIXOAHO-
0 HaNPSHKEHUs1 NPOUCXOANT OBpaTHLIN
npouecc.

OueBNOHO, YTO NpU NEPBOM 3anycke
npeobpazoBarens HeoGXOAMMO Ha KO-
POTKOE BPEMS OTKPbITL KoM, 4TODb!
3apsanTe C2 No Takol BENUYMHLI, Npw
KOTOPOW BO3MOXHO HOpManbHoe (hyH-
KunoHuposanue OUK.

PaccmMotpym npobnembl, BOSHUKato-
e Npu 3anycke MMnNynscHoro npeob-
pazoarensi. Ha pnc.2 naobpaxeHa
cxema BXOAHbix Lienen npeobpasoeare-
ns (ANs yNpoweHust UCKiiodeH hunbtp
nuTaHua, a seinpamurens VD1 — op-
HOMOMynepuoAHbiv). B MomeHT BKNio-
YeHus SA1 HakoNUTENbHbLIW KOHAeHCa-
Top C1 3apsiaeTca nynbCUPYIOLWWM Ha-
npsXeHveM, BbinpamneHHbiM VD1, B
HavanbHLIA MOMEHT B pesynsrarte ne-
PExXOfHbIX MPOLIECCOB TOK, NPOTEKAo-
wwmit vepes uens SA1-FU1-Ro-VD1-C1,
B [lECATKM pa3 NpeBbIliaeT npeaenbHo
ponyctumeid npsamon Tok VD 1. Hanps-
XeHue Ha koHaeHcatope C1 B MOMEHT
KOMMYyTauuu cTpeMmTcst K Hynio [ns
OrpaHnYEeHMst NYCKOBOIO TOKA yCTaHaB-
NVBAKT OrpaHUYMUTENbHBIA PE3NCTOoP
Ro, B KayecTBe KOTOpPOrO WCMNOMb3yioT
nu6o Bapuctop, 6o pesunctop Gonb-
LUOM MOLLHOCTH, CONPOTUBAEHNE KOTO-

CTOHHUWKOSB INMUT.AHWH

poro o6biuHO He npeBbituaer 10 OM.

B 3aBucumocCTM OT MOWHOCTY Npeob-
pasoBarefis U3MEHSETCA EMKOCTb HAaKO-
nuTenbHoro koHaeHcaropa C1 Yem
6onblie mowHoCcTL NpeobpasoBarens,
Tem Gonblie pomkHa 6biTb eMKoCTb C1.
CooTBETCTBEHHO, YBENNYMBAETCS Bpe-
M5 ero 3apaakv. MosTomMy npu KOHCT-
pyvpoBaHnu npeobpasosarens no
puc.1 ¢ GONbLLLION BbIXOAHOW MOLLHOC-
THIO €70 TPYAHO 3anyCTUTb.

PeweHnnit panHoit npobnembl He-
ckonbko. lMepebiit cnocob 3akniouyaer-
CAl B MCNOMNb30BaHNUN KOMMyTaropa Ha
OCHOBE OHOTAKTHOMo 06paTHOXON0BO-
ro npeobpascsarens, roe K1 — moul-
Hbii 6MNoNApHLIR UNKM NoneeBow TpaH-
ancrtop. KMNA takoro npeobpasosarena
HEBEMMK, BLIXOAHAS MOLHOCTL OrpaHu-
YyeHa NpeaenbHON KOMMYTHUDYEMO#R
MOLLHOCTbIO KMIO4EBOrC TPaH3UCTOpa.
OpnHako ykasaHHbIe HEeOCTaTKA KOM-
fIEHCHPYIOTCA NpOCTOTOoI cTabunusa-
LM BbIXOOHOIO HanpshikeHuss U 3awm-
Tbl npeobpazoparens.

Bropoit cnocob — 3aaepxka noaxso-
YeHus KoYa, TpaHcdopmaropa n PUK.
Mexgy C1 u K1 skimiovator cneumans-
HYIO CxeMy, Creasiiyio 3a HanpsXeHu-
eM Ha koHaeHcatope C1 v nogwioya-
tOLLYI0 K HEMY KMtO4 nocre ero 3apsa-

Puc. 1
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koHaeHcaTop C2 u BLIXOAHOW hunbTp
(B®) nocrynaer Ha Bbixof, BbixofHON UK
¢uneTp NpefoTBpallaeT NPOHWKHOBE- Puc. 2 kn. B kauecTBe npumepa Ha puc.3 n3ob-
HWe nomex, co3aasaemelx npeobpaso- A1 Ro VD1 paXeHa cxema cnegsiLLero yCTponcTea,
BaTernem, B LUenu nutanua Kmou K1 3a- o M Re . BLINONRHEHHOMD Ha NOTMHECKOM 3eMeH-
nyckaeTcs umnyrnbcamv chopMupoBaTe- s — Te 2U-HE (K555J1A3, KP1533NA3,
na vMmnynscoB kommyTauum (OUK).  -2208 g ¥ Ubux K1561NA7, K561NA7).
MocneaHuit NUTaeTcs BLIXOAHBIM Ha- , . R3, VD1 v C1 o6ecneumsator crabu-
npsXXeHnem. < 7

Crabunnzauusi BeIXOQHOTO Hanpsixe-
HWA OCYLLECTBISETCS NOCPEACTBOM U3~ dAbx Ut
MEHEHVA ANUTENBbHOCTY 3anyCKalowmnx A | Kormymamop
VMINYNbCOB (LUMPOTHO-MMNYNbCHaA Mo- Uy
nynaums). Mpn yBENUYEHUN BLIXOAHO- Ri R _)’U"[]Du'3111 oo 2
ro HanpsixeHus OUK ymexbliaer anm-
TENbHOCTL 3anycKalWmX UMNYSbCOB.
OHeprus, HakannueBaemas TpaHchop- R2
MaTopoM, YMEeHbLLaeTcs, U COOTBeT- o &Xvwn
CTBEHHO YMEHbLUAETCH BbIXOQHOE Ha- Puc. 3 I 1
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nn3aumio HanpsXkeHuns nutaxdms DDA1.
HaHHas ueriodyka Takke 3aaaeTt noru-
Yyeckyto “1" Ha ogHom n3 Bxogos DD1.1.
Conpotuenenve genutens R1-R2 Bbl-
BupatoT Takum obpasom, YTobbl nepe-
xop 13 “0" B “1" Ha BTopom Bxoae DD1.1
HacTynan npu Hanpskennn Ugy, pas-
HOM HOMMHanbHOMy pabouemy. B mo-
MEHT, Korga koHaeHcaTop C1 (puc.2)
3apsHKaeTca [0 HOMWHAIbLHOIO Harnps-
XeHus, Ha Bbixoge DD1.2 noasnserca
BbICOKMIA YPOBEHb, KOTOPLIA BKMOMaET
KOMMYTATOp, B K&4E€CTBE KOTOPOrO MOX-
HO ucnonb3oBaTb NGO MOoLWHOE pene,
NMB0o MOLHBIA TUPUCTOP UMK TPaH3NUC-
TOp.

B ocHoee TpeTbero cnocoba nexur
nutanue yana ®UK ot otgensHoro uc-
TOYHWKE, KOTOPbIA BKMKOYAETCA nocne
NONHON 3apsiAKM HAKOMMTENbHOIO KOH-
neHcaTopa C1. 3apgepxka BKIOYEHWUS

pamutens (C5 coCTONT M3 ABYX KOHAOEH-
catopoB 330 mk® x 400 B). OnemeHThl
VD5...vD8, R2, C7, C8, VD13, VT1, K1
00pasyloT cxeMy 3agepXKn BKItOMe-
HUS cnyXeBHOoro NCTOYHMKA nuTaHus
(CHUIM), KoTopblit BLINOMHEH MO CXEME
MMMyYNbLCHOrO OQHOTAKTHOro npeob-
pasoBaTtens (Ha pnc.4 nsobpaxesb

ocyuecTBnsaeTcs crnaboTouHbiM pene,
ynpaBnsiemMblM CXEMON 3a8epXKKu.

Ha puc.4 nokasaHa cxema BXOQHOW
Lenu MoaepHM3NPOBaHHOTO MCTOMHMKA
nUTaHUa MOWHOCTLIO 1 KBT, onncaHHo-
ro B [1]. McTOuHMK nuTaHus npegycMar-
pMBaeT 3a8ePXKY BKNOYeHUS npeobpa-
30BaTens 3a CYeT ero py4YHoro 3anycka.
MopepHmaaums cxembl no3sonvna ob-
NerynTb 3aNycK MCTOMHMKA NUTaHnA. Ha
C1...C4 n T1 cobpaH dunsTp NUTaHMS,
R1 orpaxunynBaeT 3apsagHbid TOK,
VD1..VD4, C5, C6 — ocHoBHOWM BbIN-

vos3 | *
V1 AN { B
! 9
I

TONbLKO ero BxoaHble wenn VDIY.. VD12,
C9). Cxema oTnmM4aeTcs npocToTon m
MUHMMANbHLIM KOMUYECTBOM AeTa-
nen. MouwjHOCTL OCHOBHOIC UCTOYHK-
Ka NUTaHWsa He orpaHnyeHa. B kaxnom
KOHKpeTHOM crnydae Heobxoaumo
nuib nogobpartb HomuHans R2 n C8
Ans nonyyexuns Heobxoanmol 3agep-
XKY4 BKIIOYEHNS.

Ilureparypa
1. Usetaes C. MouiHbin 6nok nuta-
Hua, — Pagwmo, 1990, N9, C59.

——

H0.KYPBAKOB,
r.Tyna.

Mpepnarato cxemy Bnoka nutaHuns
(6M) ans pomatuHen naboparopum pa-
avontodutens. BN nmeeT perynuposky
Hanpsbkenms 0...30 B. Hanwnune pery-

-j

nnpyemomn 3auiMTsl ¢ npegenamu cpa-
BaTbiBaHMa No Toky oT 50 MA po 3 A
JaeT BO3MOXHOCTb HanaXueaTb Kak
KapMaHHbIA NPUEMHMK, TaK 1 MOULHbLIN

ona QOMALLUHEWN
NABOPATOPUU

npeobpa3zoeatens nnn YM34. Cxema

6noka nuTaHMa nokasaHa Ha puc.1.
Hanpspkenne ¢ BbINPAMUTENS NOCTY-

naet Ha amuTTep VT3. Perynupytowmn

’362 RS1 Puc. 1
Pl sa
DA1 KP142EHS
v B ; Vot K1 VT3 KT825 . 2 |
1220 PIBL | g 4
2 21 3 R18 K1 2
r_‘ | DAZ 560
03 KS54CA3
S0OMkx25B +308
Rb R19°
[’] 8.2 [] 20k
] 5
| g H 300
VD2
KC515 2
- R8 0,1
P4 1 AN
~ — 7
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anemeHT cobpaH Ha VT1, VT2. Buixon-
HOE HaNPsXXeHNEe CHUMAETCS C Konmnek-
Topa VT3. Mpnbop P1 namepsert ebixop-
HOe HanpshKeHWe N TOK Harpy3kn Kom-
MYTaUUs PEXUMOB M3MepeHUs Npouns-
BoanTCcs Tymbnepom SA1,

OnopHoe HanpsXXeHwe perynupyio-
wero snemexTa (15 B) coanaert napa-

MeTpudeckuit ctabunmnsartop R11-VD2-
C4 Owo noctynaeT Ha R14. Pesuctop
R14 perynupyeT BbixogHOE Hanpshke-
Hue ctabunmsatopa TpaHsmcTop VT1
obecneunBaer Gonbluoe BXoQHOE CO-
npoTMBnexne perynstopa VT2 pabota-
eT B PeXUMe yCUINNTENS TOKa, erc Ha-
rpy3koi cny>xuT 6a3oBbiit nepexog VT3.

Mpun yBennueHnn HanpsxeHus Ha
6a3e VT1 oH HaumMHaeT cUnbHee OTKPbI-
BaTbCH, OTKpbiBas VT2. OMUTTEpPHBI
Tok VT2, npoxoas uepe3 Ha3oBbii ne-
pexop VT3, oTKpbIBAET U €ro, YTo yBe-
NMYMBAEET HanpsXXKeHWe M TOK Harpysku.
AHanoruuHble npoueccsl npoucxogaT
NpW yMeHbILeHNN HanpsXKeHns Ha H6ase
VT1 B ob6paTHOM nopsigke.

Cxema 3almThl OT Nneperpyskn pado-
TaeT cneayowum obpasom [Mpu ysenn-
YeHWN nNapgeHna HanpsXKeHnsa Ha R8,
BbI3BaHHOIO yBENUYEHNEM TOKa Harpys-
KW, NPOUCXOOMT YBENUYEHNE NOMOXKN-
TENbHOIO HaNPSHKEHUS HA WHBEPTUPY-
touiem Bxoae (BoiBoae 4) DA2, 4To npu-
BOOMT K cpabarbiBaHMio KoMnaparopa
DA2 n nosiBnexHunto Ha ero Buixoge (Bbi-
Boa 9) Hm3koro yposHsa. CpabartbiBaeT
pene K1, saropaetca HL1, curiannsm-
pys 0 Neperpyske, HanpsHKeHne Ha Bbi-
Xo[e NagaerT, NOCKONbKY KOHTaKTbl K1.2
pasMbIKaoTCa, M NocnenoBaTensHo ¢
Bbixogom Bl BkntoyaeTcs pobasouHoe
conpoTuenexne R18. CkopocTts cpaba-
TbiBaHWA 3alMTbl He 3aBUCKT OT Nono-
XeHnsa asmxka R14.

[ns npuBeaeHns nctouHnka B pabo-
Yee cocTosHMe HeobXoOMMO KparTKoB-
PEMEHHO OTINIOYNTL HArpysky. MuTtanne
CXeMbl 3auMTbl nNpomnssoanTca crabm-
NM3NPOBAHHBLIM HaNPSXXeHWeM, CHUMa-
embim ¢ DA1. Peanctop R2 cryxurt ans
3apaHnga Toka cpabaTblBaHus 3awmnTsl,
R5 — Ans ycTaHOBKM MWHMMAanbHOMo
Toka cpabaTbiBaHus.

Mpn K3 Ha Bbixoge VT1 3akpbiBaeT-
cs, 3akpbiBas VT2, a TOT, B CBOK oue-
penb, 3aKkpbiBaeT VT3, 1 Ha Bbixoae Ha-
npskexne nagaet go 0. MNpu ycTpaxe-
Hun K3 pabotocnocobHocTb BoccTa-
HaBNMBAETCH aBTOMATUYECKN

YepTex nnatbl Bl npuesepgeH Ha
puc.2, a pacnonoXxeHne sNeMeHToB —
Ha puc.3. [Inara nsrotosneHa s ogHo-
CTOPOHHErO CTEKNOTEKCTONNTA TONUN-
Hoi 1,5 mm. TpaHanctop VT3 Heobxo-
AMMO YCTaHOBUTL Ha pagnarop nnowa-
Obto HE MeHee 300 cm?

WyHT RS1 cobpax 13 AByx pe3ncTo-
pos Tuna C5-16MB 2 BT conpotuene-
Huamu 0,2 Om 1 0,12 Om, coeguHeH-
HblX NapannensHo.

Ilureparypa

1.WepObuunu. labopaTtopHbih Hnok
nuTanns. — Pagmomup, 2002, N9, C.12.

2.Munkpocxembl ans 6uiToBOI anna-
patypbl. Cnpasovnmnk — M.: Paguo n
cBsi3b, 1989.

3.U1.B.HoBaueHko n ap. Mukpocxembi
ans ObiToBOW papgnoannapartypsl:
CnpasouHuk. — M.. Ky6K-m., 1996.



A.BYTOB,
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Mpeanarato ycTpoWcTBo, cnocobHoe
3aLUMTUTL OT NoBpeXaeHU 3nekTpoobo-
pynoBaHue BCen KBapTupbl B cryvae
Henpeackasyemoro aBapuinHOro NoBbl-
LeHns HanpsxeHna cetn Kak v ero npo-
ToTnn u3 [1], oHo Noaknto4aeTcs napan-
nenbHO C Harpyakamu mn pabortaeTt no
NPUHUMNY WYHTUPOBAHWA CETEBOIO Ha-
NPSXEHNs B crnyyae ero noBbilieHns
MapannensHoe BkNioYeHWE NO CpaBHe-
HWIO C NocrenoBaTenbHbIM MUMEET TO
NPeMMYLLIECTBO, YTO Harpyska rapaHTu-
poBaHHO ofecTouMBaeTCcs aaxe Npu
npoboe CHUNOBLIX SNEMEHTOB

Moka HanpsXeHue B CETU He NPEBbLI-
waer 260 290 B, sapuctop R5 aakpbIT
Tok Yepes ynpasnsiwolimMe snekTpoab
TupucTopoB VS1 n VS2 He nporekaer,
cnenoBsarensHo, OHW BCE 3TO BPEMS 3aK-
pbiTl CBETAWMINCA 3eMeHbIA CBeToan-
on HL2 cBuaeTenbCTBYET 0 HOpManbHOM
paboTe ycTpoicTBa [pu yBenuvenum
CETEBOro HanpsKeHWs CBEpPX [ONyCTu-
MOro TOK 4Yepes nocnenoBaTenbHO BKNO-
YeHHble Bapuctop R5, peanctop R4 un
ynpasnsiow e snekTpoabl TMPUCTOPOB
pesKo yBenu4mMBaeTcs, TUPUCTOPH OT-
KpbiBatoTcs Tak Kak uenb NUTaHus oka-
3biBAETCA 3allyHTupoBaHHoRN, cpabaTbil-
BaeT npepoxpaHutens FU1, nogkntodeH-
Hag Harpyska v camo YCTPOWCTBO OKa-
3piBatoTCa 06ecToueHHbIMM [OpUT TONb-
KO Kpachbiin ceeToamon HLA1

CerteBoit punetp L1-C1 v anemeHTb
C2, C3, R3, R6 noBbiaT Nnomexoyc-
TOM4MBOCTL KOHCTPYKUMn Peanctop R4
npenoTBpallaeT paspyweHue BapmcTo-
pa v nospexaeHwe TUPMUCTOPOB Npw
ynapHOM NOBLIWEHUM HANPSXEHNSA CETH
MoiuHbIn NpoBoNoYHbLIR pe3ucTop R2
OrpaHNHBaET MaKCMmarnbHbIA TOK Yepes
TrpucTopbi (Ao 380 A npu BXoAHOM Ha-
npsxeHun 380 B)

Pesuctop R2 wmarotaenmeaercs ns 10
CKPY4€HHbIX BMECTE HUXPOMOBbBIX NPOBOA-
HWKOB OT HarpesartenbHON cnvpani ans
3nekTponnuTok BmecTo camoaenbHoro
MOXHO NPUMERUTL 5 NapannensHo BKNo-
YeHHbIX pesnctopos Tuna MOB-7,5 co-
npotueneHuem no 5,1 Om OcTanbHbie
pesncTopbl MOXHO B3ATL Tuna MIIT,
C2-23, C2-33 BapwucTop nogoigeT Tuna
FNR-05K391, FNR-05K391, FNR-
07K391, FNR-10K391, FNR-20K391
KoHaencatop C1 —tuna K73-17, K73-248,
octansHbie — K10-17, KM-5, KM-6 [u-
oAbl MOXHO Ucnonb3oBaTb Niodblie M3
cepun KA226, KO411, K[O258,
1N5395 1N5399, RL204 RL207
CeeToamoab! C NOBbIWEHHON CBETOOTAA-

3ALLUTA GNEKTPOOBOPYOOBAHUA
OT MNOBbIWEHHOIO HAMPAXEHUA

VS1, V82 | D13 MK
T123-250
FU1 25 A
m b AAA
< Y
o~ [ >
H
a 2
&
HL1 | *
L383SRWT R5 FNR14K391 = 015mk  L383SGWT

Yen KpacHoro v 3eneHoro useTa ceeve-
HUWSI MOXHO 3aMEHUTL COOTBETCTBYOLLU-
Mn u3 cepunn L1503SXX, L1513SXX,
L1543SXX, L63XXX, KWMQ40 Tupucto-
pbl TMnNa T123-250, BbiaepxmBaoLl e
NOCTOAHHLIA Tok no 250 A 1 nMnynbe-
HbiR 00 4500 A, B 3TOM KOHCTPYKLUIMN MOX-
Ho 3ameHuTb Ha T123-200, T123-320,
T133-400, T15-250, T16-250 Mpwn moH-
TaXe OHW KPENKo 3aXMMatoTca mexay
ABYMS NMNacTtyHamm M3 aniomMuHng unm
natyru pasmepamn 65x65x4 mMm, K Ko-
TOpLIM NPEeABapuUTENbHO NPUBUHYEHDI
MOHTa)XHbIe NpoBoAa C AWaMeTpoMm “no
mean” He meHee 4 mm Heobxoaumo
NpUMEHEHNE M3ONUPYIOLWNX BTYNOK M
wand KoHeuHo, ncnonbaoBaHHbIe TPK-
CTOpbl BECbMa AOpOrM, HO BCE Xe ae-
LeBne pemMoHTa BCEro Nniib oAHOro Xo-
NoAWNBHUKA, HE roBOPS YXE O coBpe-
MEHHOW 3MEeKTPOHMKE, BO MHOXecTBe
“Hacenstowen” Halum ksapTupsl Mome-
xonoaasensawowmn apoccens L1 conep-
*uT nBe obmoTkn nNo 12 16 BUTKOB,
HaMOTaHHbLIX CMHGa3HO NPOBOAOM
&6 8 MM Ha (heppMTOBOM CEPAEHMKE
OT TENEBUINOHHOIO CNNT-TpaHcgopma-
Topa TAKC-9-1 Moponaet dbepputosbii
M-o6pasHbil cepaeyHUK N OT APYrux
CTPOMHbLIX TpaHcgopmaTopoB cTauuo-
HapHbIX Tenesu3aopos [lonoBuHKK cep-
AevHMKka cTarmeaioTcs 6ea 3azopa [Ans
NOBbLIWEHNS NOMEXOYCTORYMBOCTM MOXK-
HO ycTaHoBWTbL Takow xe LC-cunetp n
CO CTOPOHbLI NOAKMIOYEHUSA Harpyaku
Mpepoxpanutens FU1 mMoxHO npume-
HWTbL KaK NNaBKWM, TaK 1 aBTomMaTn4ec-
KWW, C SNeKTPOMarHnTHbLIM 1 Bumeran-
nudecknm pacuenuTenem Ha Tok cpaba-
ThiBaHMsa Ao 50 A, 4TO BNONHE AoOCTaToM-
HO ANA KBapTUpbl C SNEKTPONAUTON

KpalHe He pekoMeHOYeTCs NPUMEHSTL
nnaekve nNpenoxpaHMTenu ¢ KOpnycom
AnuvHor okono 20 mm XKenaTtensHo npu-
MEHEHME MX YQINMHEHHbLIX aHanoros,
npuyemM HanonHeHHbIX neckom He cne-
AYET nonaraTbcs Ha NAKETHble NPenox-
paHuUTenH, ycTaHOBINEHHbLIE B pacnpene-
nuTenbHom wnte Hepeako oHu cpaba-
THIBatOT NpuM ropasgo Gonbliem Toke,
YeM yKasaHo Ha MX Kopnyce, OHu “men-
nUTenbHbI” UMW NaBHbLIM-AaBHO 3alllyH-
TMPOBaHbl NPOBOMOMHBLIMU NEpEMbIYKa-
mn He nuwnen Byner yctaHoBka npe-
AoxpaHuTenewn B oboux NpoBoaax nuTa-
HuSA

KoHcTpykumst MoxXeT ObiTb paamete-
Ha B HEBO3ropaéMoM METanNM4Yeckom
kopnyce pa3mepamu 180x100x55 mm
Bce CMNbLHOTOMHbBIE LENW BbINOMHEHD!
NPOBOAOM ANAMETPOM HE MeHee 4 MM
MoaknioyeHune K SNEKTpONpPOBOAKE
NpoM3BOAUTCH KaK MOXHO Briuxe K BBO-
Ay Mpu ncnbiTarmMax ycTponcTBa BMe-
CTO NpepnoxpanunTens yaobHo ncnonb-
3oBaTb famny HakanuMBaHus Ha
200 300 BT, kOTopas He nomkHa 3a-
XWraTbCs MAM MepuaTb NPU Hopmarnb-
HOM HanpsXeHWM CETN N BO Bpems pa-
60Tbl MOLLHOrO KOMNNEeKTOPHOro SNeKT-
poaBurarens nbifiecoca unm snekTpo-
apenu MpoeepunTb cpabaTbiBaHue 3a-
LNTBI MOXHO 3aKOpauvBaHWMEM BbLIBO-
AOB BapWcTopa

INuTteparypa
1 ATloHuapoB YCTpOWCTBO 3aiUuTbl
OT nepeHanpsxenns — Paavonwobtun-

Tenb, 2000, N7, C 13

2 C Kyabmenko Bce ans gpoma [o-
MaWlHasa sruMKnoneaunss — Pycckas SH-
umknonenus, 1993, C 68 114
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PIC16F628 (puc.1), koTopbiin ynpasns-
€T BCeM anroputMom namepexusa. Us-
nyyatenem siBnsieTca ceetoaunon HL1,

ero MOLHOCTb M3MeHSIeTCS NPU NOMO-
WM npocremwero LUnucdpoaHanorosoro
npeoBpa3soBarens Ha TpaH3aucTopax

VT1

...VT4 n peanctopax R1..

.R8.Mpwu-

eMHMKOM siBrisieTca Mukpocxema DA
(ILMS5360). B ee coctaB BXoaAUT Bbl-
COKOMYBCTBUTENbHLIN hoToamuoa v ae-
MoaynaTop Ha vacToty 36 kl'u. B xave-

R5_R8 001 PIC16F628 R, R19 560 HG1 TOT-3361A1
estornal 17 [ 6 o 5
L | RAD U RBO N\ A
BiRat|  |re1 [T S o B
i
1\ N\ L) — —
oM RAL|  [RBA7 =~ U ] 1| 0
ILMS5360 — |Res[ = HE O | o
[ RB6 i N 9 G ’ ' ’
—HRAS RB7=— ~ H
Y 15 % VT 6 an
B paHHOM cTaTtbe paccMarpusaercst sﬁf.; gﬁf] 5 KT3156 1] ;’;
MeTon U3MEPEHNS] pacCTOSHMUS, OCHO- |: 1 R10 P
BaHHbLIA Ha OWCKPETHOM U3MEHEeHUN Z
MOLLHOCTU UHMPaKPacHOro nanyyeHns R11 & x%m
I 7}
W perncrTpaunn oTpaxeHHOro curHana ] - | L)
npneMHnkom. OCHOBOW KOHCTPYKLMM L o [2 RO 51 " 1 3 5,128
siBnsieTca MukpokoHTponnep DD1 tuna D, 1 100m< 3 | 100mK 0A2 KP142EHSA
| 0 x68 | 2
Tabn.1
;VMndpakpachuit panap i IAMOYALCE
;ABTOp mnpoexkTa AGpamMoB Ceprei asm_oren@inbox.ru S gogy equ H’ 30" -~ ,ﬁerncrp mwrenbgocscu VMAYNIBCa
;BryrpeHunii Penepazop=4, 0 MI'y egu . ;Kofus perucTpa
list p=16__f628p . STA‘I‘US_COPY equ HI3F": ;Konmua:perucTpa STATUS
#ibclude <pl&fé28.inc> ; = <
___CONFIG INTRC OSC NOCLKOUT & org: 0 . iBexrop cﬁpoca
_BODEN CN & -CP OFF'& DATA-CP OFF & goto.  START
PWRTE ON & wWDT OFF & LVP OFE & _ MCLRE . OFF 7 -
“errorievel 302 7He BMBOIMTL OmMBEM org H” 20!
} HepeKmoueHns GaHKoB SegmentADDWF %Iél;:l’ v PCLATH ;
!'oanCO macro dt 03F; 06, O05B, 04F, 066, 06D, 07D, 07, O7F, 06F
bef  STATUS,RPO 7
bcf STATUS,RP1 START ;VHMuManMsauva. peTUcTPOB
endm ;npoueccopa’
bancl macko banco ;lepekn, ma Ganxd
bsf STATUS,RPO cIrf PORTA. ;obuynsaen. PORTA
bef :STATUS,RPI Tovlw ¢ B 00000111}  ;BuxnouseM KoMOoaparop
endm movwf CMCON ; PORTA-umMPpOBLIE BXOJLL —B&xomﬂ
banc2 macro ¢irf  PORTB ; OBHysisem: PORTE
bsf STATUS, RP1 bancl ;TMlepekn. Ha Gankl
bcf  STATUS, RPO bcf VRCON, VREN # BEIJIOYMT L. UCTOUHMK ONOPHOTO
endm ; HANPSXEHM A
bane3d macre movliw B7100000117 ; Harpys.pes.opra- B, BEKJI, TAKT
bsf STATUS,RPO jrenep.na pxon TMRO, npesnn.
bsf STATUS,RP1 movwf OPTIQN:REG 7 TMRO, xo5d . nen=16+
endm N,
E moviw Bf00110000° sTIopTH. RAO~ RA3; RA6,RAT Ha
; KOHCTAHTH »BRIBON, RA4- RAS ~BBOL
K K I equ D’ror ; KOHCTEHTE KOAMUECTBA MMNYNLCOB movwf TRISA . .
;B nauxe K _K_I-(1) moviw Bf 00000000 ;HopTe RBO-RB7 Ha - BHBOR
K _SL equ Dr155" ;KoHcTanTa FEnepXkM s usmehe- ﬁg:i’i gl}éggooooo'  obuee- —
PHUA MHIOMKALMM TOKa CBETORMONA i Qweesnpepus » npep.. no
K ZAD equ Dr 25" ;KoHCTaHTa Sanepirir. MeXRY 7 3anpeuexHo
F HauKanm’ movwf INTCON
K O I equ D’ 255" L KOHCTAHTA  BPEMEHM OXMIIaHMA banc0 ctra Boex perMcTpOR
UMY CA ) ;ounCTKa BC e
3 PETUCTPH bsf 20,1 ; 20-navaneuuit anpec
I SV equ H 20" ;PermcTp TOKa CBETOIMOLA JMoviw  3F 7 Koneunst anpec
RE equ H7 21" jper.onava: Ina MHOMKaUMMK movuf FSR
; 4pasp=0~Hano MHIML MII.pasp, Clr Si‘l:’g éggFF
s=1-Hano uHIML CT.pasp . =
RD I  equ B! 22° ;PerMCTP RAHHHX HRA. MHAMKELUM btfsc 20,1 1Z20-navancHuit anpec
uIl equ H 23 JHauMenbwas uMdpa HecsTUYHad Ha 'gﬂti . glgAD s K 72D W
3 MHIMRALMD ’ moviw K_ZAL ;3arpyxaem K_ B
U2 equ  H'28! ;udmCoNBman uudpa RECATULHAR- HY ‘mov‘ilf gAgL ’Zai,?)rpiiﬁe‘é ELZQDW
;VHIMKaLMIO MOV iw S ; A<
Ul equ H'25"7 ¢ BPEMEeHHHI! peructp IR MHOMKaLMH movvl«rf E_SLI ;W. zarpyxaem B D S/
cntl  equ H’26" i BPeMEHHL PEerucTp moviw K O
K_T equ H’ 29’ ; BPEMEHHEN perucTp movwf R O 1 i3arpyxaeM permcrp bBpeMeHu
ZAD equ H'2B’ ; BPEMEHHENT PermncTp s ; OXMIaHMa MMIYTIBCa
D SL  equ H’ 2D’ ;pervceTp 3anePKKM CANS MBMEHEeHUs movlw D701
P VHOMKALUMM TOKa CBETOmMoOna movwf I_SV i¥crasasnupaeM I_Sv=1
R O T equ H?2F’ ;PEIUCTP BPEMEeHM OXMIOAHMA e =

CIKL



movliw K K I ;SBarpyxaeM KonuueCTBO UMITYJILCOB
- ;B nauke
movwf K I
IMP decf K X, f
btfsc STATUS, Z
goto EN_P ;Nauka 3aKOHUMNIACE
movf I SV,w ;3arpyxaem 1 SV -> W
iorwf PORTA,f ;BxypdaeM CBETORMON
nop
nopnop
nop
nop
nop
Vi movf PORTA, w ; PORTA~>wW
andlw b’11110000° ;Macka nas oGHynenus RAQO-RA3
movwf PORTA ; BuknoyaeM ceBeTomoxn
nop
nop
nop
nop
nop
nop
nop
nop
nop
goto IMP
;
EN P ;Koneu nauku
btfss PORTA, 4 ;npoeepseM Owna 1 B-4 pazpsie
; PORTA
goto Y_IMP sHer -VMnynbc nonyuen
decfsz R O X, f ;Ja -YMeHnmaeM BpeMs OXWIIAHUS
Ha
gotc EN_P
movlw KCX sVMOyneC He OHA [IONYUYEH
movwf R O X ;3arpyxaeM permMcTp BpeMeHu
; ORMIOAHUS MMIYRBCA
goto N IMP
Y_IMP ) ;Cniag uMnynbca nonyueH, CuuTaém
7 EMUTENLHOCTE UMNYJILCA
moviw K O I
movwf R O I ;8arpyxaeM perucTtp BpEeMeHH
; OXMIAHUS VMNYRBCA
V3 btfsc PORTA, 4 ;npoeepseM Otut 0 B 4 paspane
; PORTA
goto N_IMP sHeT -UMOYNLC 3aKOHYMIICH
incf R DI,f ;YBerud. perucTp ANMTeNbHOCTH
JUMDYIBECa
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
nop
goto V3
N‘IMP ;Sanepxka LA U3MEHEHMSA BpeMeHu
FYHIMKauMy TOKa CBeTORMONAa
decfsz D_SL, £ spoBepUTh CueTHYuK JNs
;vHaOMKauwm pocrur O
goto M _IND
moviw K _ SL ;SarpyxaeM K SL B W
movwf D SL ;W sarpyxaeM B D_SL
;R D _I<14->70ox yBemuuuBaewm,
;>17=>70K yMeHbHAEM
movi RDX,w iR B I—>W
sublw D717° ; 14-W-—>W, BolunTaem HNA UPOBEPKM
;dnara nepeHoca
btfsc STATUS,C iNpOBEPAEM QNar «IepeHoC»
goto P Y sv ;R D I<17—>ToK yBenmuupaem
movf R D I,w iR D I->W
sublw D717°* ;17-W—>W, BuYMTaEM s npoBepKM
iPnara nepencca
btfss STATUS,C ;npopepseM Qrar «rnepeHoc»
goto M I sV ;R N>16->TOx yMeHpuiaeM
;Vnaue 70K He MBMEHseM
M_IND
clrf R DI ; oCHyrseM perMcTp ANUTENbHOCTH
FyMnynLca
movf I _8V,w ;3arpyxaem 1 SV B W
movwf RD ¥ ;W sarpyxaem B RD_I na
; MHOUKAUMK
movlw K ZAD ;KoHcTanTa 3aIepxXKy Mexny
Fnavkamm
movwf ZAD
EN_1 dec 2RD,
btfsc STATUS, Z
goto CIKL s mxn nporpammsr
call zad_120ms
goto EN 1
;
P_X_SV
incf I_sv, f ;X _SV+1—>1 8V
btfss 1_Sv,4 ;llpoBepuTh IOCTHMTHYT JM MaKCUMyM
;ToKa X
goto M IND sNocne ypenuuenus TOKA Ha BLIXOH

movliw D’15°'
movwf  1_SV ;YcradasamBaeM J_SV=15 ecnu
;AOCTUDHYT MaKCUMyM TOKa
goto M _IND
M I SV
7 decf I_SV,f ;jHer; I_SV-1->I SV
btfss STATUS,?Z ;TIpOBEPUTE NQCTUTHYT U MUHVMYM
;TOKa
goto M_IND ;lléene yMeHbBueHMS TOKE& Ha BHXOI
v2 movlw D’{1°
movwf I_SV ;Yoranaempaem 1 _Sv=1 ecrm
- S NOCTUDHYT MUHMMYM TOKa
goto M _IND
INDIK movf RD 1I,w i3arpyxaem RD I -> W
call ragtoynle ;TipectpasyeM TabiuUuHEM CrocoGoMm
sxox RD_I B paccrosHue
clrt PCLATH ;ObHyneHre cTapuero perucrpa
;anpeca
call B D ; MIPEOBPASCBAHME IBOWYHOI'C B
7 JBOMUBO-JECATIYHOE
JBLIBON Ha MHIOMKAUMD 1 YCTaHOBKa
; OpANKa VHOMKaUuK
btfsc RF,4 ;npoeepsem Gul1 0 B 4 paspsane
Jpeructpa RF
goto EX U1l FHET-unnvkammo UIl He BHBOAMM
bef PORTA, 6 ;OA-racyum UI2
movE UIL1,0 ;zarpyxaem permctp ULl ->W
call segment ;lipecGpasoBanue . DEC—=> B
? CEMUCEIMEeHTHEIT KoX
andlw b’01111111° ;yCTaHOBK& MAcky IUiA nopTta B
movwf PORTB ;BriBOIMM RaHHble B nopr B Ha
3 MHAUKaUMD
bsf PORTA, 7 ; 3anuraem UIl
bsf RF, 4 jyCTaHabBnNuBaeM IpM3HaK
FUHIMKauMu 2 paspsina
goto EX U012 juHOvKaiup UI2 He BHBOIMM
EX UIl bef PORTA, 7 iIA-racim UI1
movf Uiz, 0 ;3arpyxaeM peructp UIZ2->W
call segment ;lipecBpasoBanué DEC—> B
; CeMMCeTMEeHTHRIE KO
andlw bf013111111°" ;YCTaHOBKa Macku st nopta B
movwf PORTB ;BuBOmIMM DaHHbE B nopr B Ha
s MHEUKAUMD
bsf PORTR, 6 ; 3axuraem UI2
becf R¥, 41 JycraHapiuBaeM INpPU3HAaK

EX UI2 return

sk EAAK KA AN R AR R T ARKN AR AR KR

suanMKSIM 1 paspsga

;
zad 120ms
7 movlw D25
movwE cntl
deley decfsz cntl,f
goto deley
clrwdt
call INDIK
return
B D :flpeoGpazoeusaeM bin uz RD I 8
;dec u rionemaem B UI1 u UIZ
call bin dec ;Nepexomyipyem bin->dec -
- ;TabimuneM cnocotom
clrf PCLATH sOCHyeHMe cTapuiero permcrpa
;ampeca
movwf UI JWo-> U
andlw b’00001111° ;Macka ang UTL
movwf UIl ;W > UIl
swapf UIl,w ;MEHsgeM MeCTaMU: CTapume u
sunarume 4 Outa —>W
andlw b’ 00001111" sMacka pns UI2
movwf UI2 JW > UI2
return
org H’ 300" ;Tabma npeotpasoBanus BIN —>
+DEC Ha 2 paspsana
bin_dec bsf PCLATH,0
bsf PCLATH, 1
addwf PCL,F
at 00, o1, 02, 03, 04, 05, 06, 07, 08, 09
at. 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
dat 20, 21, 22, 23, 24, 25, 26, 27, 28, 29
dat 30, 31, 32, 33, 34, 35, 36, 37, 38, 39
dt 40, 41, 42, 43, 44, 45, 46, 47, 48, 49
dat 50, 51, 52, 53, 54, 55, 56, 57, 58, 59
at 60, 61, 62, 63, 64, 65, 66, 67, 68, 69
dat 70, 7%, 72, 13, 74, 15, 716, 71, 18, 79
dt 80, 81, 82, 83, 84, 85, 86, 87, 88, 8%
at 90, 91, 92, 93,.94, 95, 96, 97, 98, 99
org H’ 200" ;Tabrnuua npeoOpas3oeadus RD 1 8
;paccrosnue
rastoynie
bef PCLATH, O
bsf PCLATH, 1
addwf PCL,F
(¢34 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA,
0B, ©C, 0D, OEy OF
end



CTBe YCTPONCcTBa OToDpaKeHns Ncnonb-
3yl0TCA ABa paspsna 7-CErMeHTHOro MH-
avkatopa HG1 (TOT-3361) B nopthbi
RBO. RB6 DD1 BbiaalwTcs gaHHble, a
TpaH3ncTopbl VT5 n VT6 nonepemeHHo
KOMMYTWPYIOT paspsabl MHAMKatopa
MuTaetca ycTponcTBO OT NOCTOSHHOMO
Hanpsxkenns 9...12 B. B kavecTse cra-
OvnunsaTopa HanpsHKeHUsa NCNonb3yeTcs
mMukpocxema DA2, a puNbTP NUTaHNA Ha
C1 . C4, R9 npegorBpalaeT NPoHUKHO-
BEHME nomex K mukpocxeme DA1

Ynpaensawuiaa nporpamma MUKpPo-
KOHTpOnnepa npueegeHa B Tabn.1.
PaccmoTtpum anroputm paboTtbl paga-
pa. Mo meTke “START" nponcxoguT MHU-
uManusauus NOPToB N PETMCTPOB MUK~
pokoHTponnepa. Metka “CIKL” — aTto
Ha4ano uMKNu4yeckom nporpammsl. [la-
nee KOHTPOoNnep BbIAAET NaYKy MMNYIb-
COB ANWUTENbLHOCTLIO 10 MKC C Nepwmo-
OoM 27 MKc.

KonnyecTso MMNynscosB (MUHYC
0OWMH) HaxoauTcs B koHcTaHTe K_K I,
Mo meTke “EN_P" nepexoamm Ha umkn
oXugaHua oTpuuyaTtenbHoro nepenaga
oT Mukpocxembl DA1. MakcumanbHoe
Bpemsa (ecnu He BygeT nonyyeH Mm-
nynbc), KOTopoe KoHTponnep Gyaer
HaXOAWTBLCA B UMKNE, HAXOANTCS B KOH-
ctanuTe K_O_I. B umkne “V1” npoucxo-
OWT yBENMYeHNEe N NOACHET ANNUTENLHO-
CTW MMNyNbca ¥ 3aNUCb B PErucTp
R_D_I no Tex nop, noka He BygeT no-
Ny4yeH NONOXWUTENbHLIM nNepenag ot
mukpocxembl (DA1). Mo cocTosHmMio
3TOro perncTpa B ganbHeiem npouc-
XOAUT YBEMUYEHNE UNN YMEHbLUEHMWE
ToKa ceeTodunoaa. Ecnu anutensHocTb
MMNYNbca YyMEHbLLaeTes, 3Ha4unT, npea-
MET yaansercs, a ecnv ysenvymneaet-
cA — npubnuxaerca. HauunHas ¢
“M_IND", nporpamma BbINONHAET UMKN
3a0epXKKn Mexay nadkamm MMNynbLcos
¥ BbIBOA Ha MHAMKAUMIO.

Mpeobpa3oBaHmre 13 GuHapHoro koaa
B ASCATUYHLIA Npom3BoanTCcs Tabnuny-
HbIM cnocobom no metke “bin_dec”.
HaxHbih meTon No3sonseT Hebonblunm
KOIMWYECTBOM LLIAroB BLINONHWTL NPeoh-
pasoBaHue u uHamumposaTtb oba pas-
psga ¢ oAMHAKOBOWM ANWUTENbLHOCTLIO,
T.e. obecneynTb paBHOMEpHOE CBeue-
HMe nHaukaTopoB. [N BbIBOAA AAHHbIX
Ha 7-CErMeHTHbIN MHAMKaTOp Heobxo-
AMMO NPOUN3BECTH euye 1 Npeobpa3oBa-
HMe Kogda (AecAaTUYHO-CEMUCErMeHT-
Hoe) Npn nomowm Tabnmubl “segment”
KapTa npowmrBky MUKPOKOHTponnepa
npeacrasnexHa B Tabn.2.

HanaxwBaHue ycTponcTBa cBOANT-
CA K 3anucy HeobxoaMMbiX KOAoB ne-
pekoaupoBku B Tabnuuy “rastoynie”,

npeameTomM v pagapom 3Ta npoueay-
pa Heobxogmma ONs COOTBETCTBUA WMH-
ONUMPYEMOro paccTosHUA AencTBM-
TenbHoMy. CnegyeT ynoMsHyTb, 4TO
oTpaxaTenbHasa cnocobHOCTL Npeame-
TOB — pasHas, 1 3aBUCUT He TONbKO OT
WX NNOTHOCTW, HO W OT UBeTa

Papnap cobpaH Ha nnare 13 oqHoCTo-
POHHETO (hONLIrMPOBAHHOIO CTEKNOTEK-
cTonuTa pasmepamu 58x45 mm (puc.2).
Ceetoaunoa HL1 3aknioyaloT B BOPOH-
KooOpasHblit, YepHbLIA, HENPO3payvHbI
ans NK-nanyyeuns akpad, Tak yTobbl
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nocne TOro Kak ycrtpoicteo Gyaer co-
6paHo, onpobosaHo, N N3MepeHo Ka-
nnGpoBOYHOE paccToAHMe MexXay

n3nyyeHWe co ceeToanoaa nonagano
Ha OTOAATYMK TONbKO B pesynsraTe
OTpaXeHus OT NpeameTa.

Tanmep u3

Mpocrton Tanmep ¢ BpemeHem Bbi-
nepXu ot 1 MuH Ao 12 yacos MOXHO
chenarb, nNpucnocobus 8 Ka4ecTBe
CUrHanu3aTopa Ksapuesbii 3NeKTpo-
MexaHudecknin ByauneHuk [Ans sToro
OH 3aMNUTLIBAEeTCA OT CeTh Yepes Npo-

oyannbHUKa

cTennn bectpaHcthopmMaTopHbIA Bnok
MUTaHWUA, KOTOPbIA MOXHO Pa3MecTUTbL
8 Gatapeitom otceke Crabunusato-
pom HanpsbkeHus (1,5 B) enyxur cee-
Toanosn VD3 [peaBaputensHo cTpen-
Ku OyaunocHUMKa yCcTaHaBNUBAKTCA Ha

12 yacos Torna nonoxe-

R1 100 C11,5 Mkx400 B yp2 He CTpErKM 3B0HKA 3a4a-
e ™ . + et spems cpabarbiBaHUA
vD1 Tanmepa
~220 B 7S VD3 7« +] C2 | ByauneHuk
R2 470 k 3 T _ NuTeparypa
VD1, VD2 KO105 €2 1000 mkx10 B 1 PaanoKoHCTpyKTOp,
9 VD3 Afl367 2004,N1,C 23 y




BO3BPALJAACH K HATIEHATAHHOMY B.FOPOOULLEHWH,
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DyHKUMOHaNbHBIE BO3MOXHOCTU ONK-
CaHHBIX Y2COB MOXHO PacLpnTb, eChin
DOMNONHUTL UX 3MNEKTPOHHBLIM TEPMOMET-
pOM, M3MEpSIOWNUM TEMNEPaTypy B
KBapTUpe 1 Ha ynuue ¢ Nepnognyeckon
CMEHOWN NoKa3aHWi.

Cxema Tepmomerpa npueegeHa Ha
puc.1. Ha mukpocxeme DD1, TpaHauc-
Topax VT1, VT2 v pene K1, K2 noctpo-
eH KOMMYTaTop [aTuyMKoB Temneparty-
pbl BT1 n BT2. Bxoabl Tpurrepa DD1
NOAKNIOYEHBI K BbIXOAEM MWUKPOCXEMbI
cuerumnka cexyHa DD3 (puc.1 B cTatbe).
MMocne BKNIOYEHUS) MUTAHUS! Ha BbIBO-
Ae 13 DD1 yctanaBnveaeTcsl nornyec-
Kasi “1”, koTopasi OTKpbIBAET KIOM Ha CO-
crtaBHom TpaHauctope VT1, VT2, kom-
MyTupytowmi perie K1 n K2. KoHtakTbl

pene K1.1 Ha 45 ¢ noaknio4aloT Tepmo-
partunk BT2 (tuna TCMS50), ycraHos-
NeHHbIN Ha yrvue, a K2.1 — cootser-
CTBYIOLLWI CBETOAUOA, UHONLMPYIOLLWIA
pexum. To ncTeueHnn 3TOre BpEMEHW
nor. “1” nosiBnsieTcs Ha BbiBoge 10 DD1
W NepeKnioyaeT ee B Apyroe COCTOSHUE,
Ha Bbixoge 13 nosiBrsieTcs HU3KUNA ypo-
BEHb, KINIOY 3aKkpbiBaeTcs, pene oTnyc-
KaKT, U Ha BXOR TEpMOMETPa NOAKMO-
yaeTcs naTuyiK, YCTaHOBSIeHHbIN B KBap-
TUpe. JTO NOBTOPSETCH B Ha4Yane Kax-
Doro 4aca.

Tepmomerp cobpad Ha MUkpocxeme
ALl pBOWHOro WHTErpupoBaHus
KP572MB2A. B ocHoBy paboTsbl TepMO-
METpa NONOXEHO U3MEPEHWe NafeHns
HanpshkeHUs) Ha paryumke (Tepmopesu-

crope). [laT4nk BKMIOYEH B OHO U3 NNned
N3MepUTENLHOFC MOCTa MOCTOAHHOTO
Toka BT1(2)-R1...R5. HanpsixeHnue
pasBanaHca mMocTa, NponopuUMoHars-
Hoe Temneparype, ycunueaercs aucg-
depeHUnanbHbiM ycunnTenem Ha
DA1.1 n nopaetcs Ha Bxog ALMN. Bro-
poi ycunuters DA1.2 crniyxut ctabu-
NM3aTOpOM ToKa MOCTa, 4TO NoBbiLaeT
TOYHOCTb N AIMHENHOCTL MOKasaHwun
TepMomMeTpa.

TepmMoOMETp pa3MelieH Ha neYaTHON
nnarve pasmepamu 100x82 mm. Heprex
nNaTtbl NPeacTaBneH Ha puc.2, a pac-
norioxeHwe aetanen — Ha puc.3.

HacTponky TepmomeTpa npoue
BCEro NPOM3BOAUTL C MOMOLLbLIO MOC-
Ta conpoTusneHuin. Ha Hem ycTa-
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HaBnmeaeTcs conpoTusnedne 50 Owm,
MOCT BKITIOM3ETCS BMECTO TepmoaaT|u-
ka, n peanctopamu R1 u R11 BbicTas-
NSUHOTCA HyneBble NOKA3aHUA Ha MHAN-
katopax 3aTeM CoOnpOTMBRIEHWE MO-
cTa yctaHasnusaetcs 39,24 Om, 470
cooTBeTCcTBYeT Temnepartype -50°C.
CooTBeTcTBylOLUME NOKA3AHNSA MHAN-

KaTopOB KOPPEKTMPYIOTCS € NOMOLL LI
R1 Tenepb yctaHaBnuBaetcs conpo-
TMBneHune 60,702 Om ang TeMneparty-
pbi +50°C YcTaHOBKa TOMHOrO 3Have-
HUs Ha wHaukaTopax — R11 O1mn pe-
rynupoBKu — B3aUMMO3aBUCHMMBbIE, NO-
3TOMYy UX cnegyeT NOBTOPUTL He-
CKORbKO pas.

B.KAPIOBUY, E.CUQOPOB,
r Musck, BIY

epeBoobpabaTsiBatowas npo-
MbilunieHHOCTb TpebyeT Gonbluo-
ro KONM4YecTBa CyXon M KayeCTBEHHON
ApesecuHbl Cyluka ApeBecuHbl oo He-
o6xoammoit BnaxHoctu (6. 15%)
OObIMHO NPON3BORUTCA B TPAOULMOH-
HbiX CYLUMRbHbBIX Kamepax nog Bo3aein-
CTBMEM BbLICOKOW TemfepaTtypbi, napa,
Bakyyma [lpu Takom BO3gencTevM, B
nepByto ovepeslb, BbiChIXatoT TOBE pXHO-
CTHble CROK ApeBecuHbl, 3atem npo-
LEeCC CyUiKM NOCTeneHHo npoaBuraeT-
cs Brnybb marepuana B 3oHe conpwu-
KOCHOBEHMWSK CROEB CYXON 1 eLle Bnax-
HOWM ApeBeCcHHbl BO3HUKAIOT NpOTUBO-
OENCTBYIOWNE HANPSHKEHNK (B BLICY-
LWIEHHOM 4acTW AENCTBYIOT HanNPsHKeHUs
CXKaTuA, BO BNAXHOW — PACTSHKEHWS)
Kpome Toro, B cyxoM BepxHem cnoe
OPEBECUHBI CYXalTCR Kanunnapsol,
NpensTcTBYs Tem camblv cBobogHOMY
BbIXOAly BRarn Ha noeepxHoctb B pe-
3ynkTare, B 30HE HaNpsXeHUn npouc-
XOOWT pacTpeckmeaHune n gecopMauyms
maitepunana Yrobbi n3bexars aToro, B
TPaAUUNOHHDBIX CYIUNNbHBIX KaMmepax
NCNonbayloT “Msrkme” peXxXmmbl CYLIKN 1
WCKYCCTBEHHOE yBRaXHeHue, vTo yBe-
NMYNBAET CPOKM 1 YOOPOXKAET NPOLECC
Cyllkn, ocobeHHO Ans ApeBecuHbl
TBEpALIX Nopog
MoBbicUTL NPOM3BOANTENBHOCTL NPO-
Uuecca Cyuiki 1 KayecTBO nosiydyaembiX
nMnoMareprmanos MOXHO fMIUb B TOM
cny4ae, ecnv apesecuHa ogHoBpe-
MEHHO U paBHOMEpPHO NporpesBaeTcs
no scemy obveMmy OTo pocTuraercs
TORNbLKO B CylIMAbLHLIX kamepax, pabo-
TawLwmnx Ha NpUHUMNE QNanekTpuyec-
KOro Harpeea MWKPOBONHOBbLIM Nany-
yeHneM. 3gech OTCYTCTBYET TENNOHO-
cuTenb, Ha Harpes KOTOPOro Heobxo-
AnMbl 3Hepro3dartparsl, a CBY-nanyye-
HWe, NPOHMKKaloLLee Ha BCIO rMyBGuHy
OpeBecuHbl, BbiITECHSIET BRary no orv-
KpbITbIM Kanunnspam Ha NoBepXHOCTb,
OTKYRa OHa yRanseTcs BO3AYWIHbLIMK
TennoBeHTUNARTOpamMu
BnaxHast AgpeBecnHa CMNbHO norno-
waet CBY-nanyyerne, 4ro obycnoene-
HO BbICOKMM 3Ha4yeHneMm Ko3dhnumeH-
Ta QManexkTpuyecknx norepb BOAbI
(K,=81), B TO Bpemst KaK y cyxon ape-
BECUHbI OH 3HAUYNTENbHO MeEHblue
(K,=16) B CBY-ananasoqe B eanHnly
ob6eMa ApeBecHHbl MOXHO “3arHaTb”



MUKPOBOJIHOBAA CYLUKA OPEBECUHbI

TaKyto MOLLHOCTb, Kakasi HeoCTynHa HU
OOHOMY U3 TPaAULMOHHBLIX cnocobos
noasoaa sHepruun. Beipensemas B ppe-
BECUHE 3Heprus nponopuuoHanbHa
4YacToTe, NO3TOMy B 3-CaHTMMETPOBOM
avana3soHe blgensietcss B 1000 pas
6onbule sHeprun, 4em B 10-meTpoBOM

MNpw CBY-cyLike nponcxoant GeckoH-
TaKTHLIN n3bnpaTenbHbLI Harpes K MNo-
nyuaercst Tpebyemoe pacnpegeneHue
Temnepartyp B ApeBecuHe, npouecc
Harpesa xapaktepu3ayercs 6e3biHepum-
OHHOCTbLIO U BLICOKOM TOMHOCTbIO pery-
nMpoBaHns

Mpu pacyeTe N KOHCTPYMpPOBaHUU
MWKPOBOJTHOBLIX CYLUUINOK OCHOBHbIE
3anauun cocTosiT B cornacosaHum pabo-
Yen Nnorochl Kamepbl U MarHETPOHOR U
obecneteHnn HeobxoanMon paBHoOMEP-
HOCTU Harpesa obpabaTtbiBaemon ppe-
BecuHbl C Bo3pacTaHuem 3arpy3ku pa-
6o4ein kamepsbl ee 0oBpoTHOCTL Nana-
€T, N corrnacoBaHnWe BBOOA SHEPruM C
pe30oHaTOpHOM KaMepow ynpoLuaercs, a
paBHOMEPHOCTbL Harpesa onpeaensier-
csi cnocobom obnyyYeHUss HarpesaeMo-
ro matepuana

B cniydae cnabon 3arpysku pabosuen
Kamepbl ee MOXHO paccMaTpusaTth Kak
pesoHaTtop 6e3 notepb Yeenuyenue
paBHOMepHoOCTK HarpeBa obpabaTbiBa-
€MOoro marepuana BO3MOXHO Npu uc-
NONb30BaHWM HECKONbKUX MarHeTpo-
HoB. Nockonbky NMUHEMHLIE pasmepbl Pe30-
Haropa (paboveit kKamepbl) B MUKPOBONHO-
BOW CylUMIKE BO MHOIO pa3 MpesbillatoT
ONVHY BOMHbI MarHETPOHOB, B HEM MOX-

Harpes
FabaputHble paamepbl MM 1400x1500x2550
Ofbem kamepsl M3 1,8
Obnem 3arpy>f;aeMoro 0.5...0,65
Mmartepuana ™
Macca nunomartepwanoB Kr 700
Motpebrmeman mowpHoCTb

4...6
KBY
NpousBoanTernbHOCTbL
Tabn. 2

- szt %

Moaynb KOHBEKUNGHHOTO

HarpeBa

Moayne anenekTpuyeckoro 2.4
Harpesa

Mynb T ynpaBnewms 1
CunoBoit nyrnbT KH 1
MBM 1
CunoBo# nynbt MBM 1
Ta6n. 3

CocHa enb 260...350
Onnxa 6epesa 450...600
y6, Byk sceub 800...1400

HO BO36yANTL HECKONbLKO COBCTBEHHDbIX
BMAOOB konebaHui, nMerowmx pasnuy-
HOe PACMoNoXeHWe Y3NoB 1 NYYHOCTEN
3NEKTPMHECKOTO NONSK, YTO NPUBOANT K
CYLLIECTBEHHOMY YBENUYEHMIO PAaBHO-
MEpPHOCTU HarpeBa

Urtobbl BO3BYAMTL B pe3oHaTope He-

obxoaumbie Buabl KonebaHun ¢ NoMo-
Wb NPSMOYronbHOMO BOFIHOBOAS, HE-
obxoaumo 3HaTL pacrnpenenenue mar-
HUTHOIO NONSs y TOM CTEHKN peaoHaTo-
pa, K KOTOpON NpucoeanHseTcs 3Hep-
rernuyeckun Beop ometiias BBoA B Myy-
HOCTb MarHUTHOTO MONSs, MOXHO BO30y-
OVTb onpeaeneHHbIn Bua konebannin B
MOAErSIX CYLLUIIOK pasHbiX rabaputos

»i Briox CBY

|

CywmnsHas
Kamepa

!

»! Bnox TOH

=

KoM6UHMpOBaHHDIA (KOHBEKTOPHBIN + AUanekTpuyeckuil)

2200x2500x3600 2200x2500x4600
9,8 127
2,9..3,4 4,0..4,5
1800 2600
14...23 23

CHxeHne BriaxxHocTu oT 1 5 go 8% B cyTku AnRs NOMHOW Harpyakn

3.6 6
6 6
1 1

12 2
1 1
2 2

ucnonbaytorcs 2 unun 4 eeoga Ans npe-
JOTBpaLLeHUsi NepekaunBaHus sHeprum
W3 oHOrO BBO/AA B APYTON MEXAY HUMM
obecneunBaeTcs CBY-pasesska
OcHoBHbIe xapakrepuctukn CBY-cy-
LLIWIOK, KOTOpbIE B HacTOsLiee BPEMS
Bbinyckaet “YHUTEXMNPOM BIY” npu-
BeneHsl B Tabn.1...3
HononuumenbHyto uvghopmayuro
06 o6opydoeaHuu U mexHosI02UU
CBY-cywku MOXHO nony4yums fno
men. +375-17-209-53-24, E-mail:
exhibition@bsu.by unu Ha caiime
http://www.bsu.by



A.BYTOB,

c. Kypba, Apocnasckoit obn.
E-mail: butoff@yandex.ru

B HacTosiuee Bpems He cocTaenser
Tpyna nprmobpecTi SpkUe MUHMATIOpHbIE
ranoreHHbie Namnbl HakanuBaHus Ha
HOMWHanNbLHOoE HanpsxXexne 4,8 B u Tok
0,75 A, npepHasHaveHHble N8 akKymy-
NATOpHLIX hoHapen. Hudto He meluaeT
MCNONb30BATH TAKME NaMNOYKM U B [pY-
TMX KOHCTPYKUMSX, YNyulLatouimx Haiu
ObIT.

Brumanuio panvoniobuTenei npefna-
raerca NPoCcToN aBTOMaTUYECKNIA HOUHUK
(puc.1), KOTOPLIN 3aXUTaeTCs B TEMHOTE
W racHeT C paccBETOM WMINM eCNn B KOMHA-
Te BkntoMaetcs ceeT. B kauecTee ucTou-
HUKa 3HEPIMM AN HOMHUKA MCMONb3yeT-
CA COOTBETCTBYIOUWMIA BROK nuTanus (fo-
CTatouHO MOLHLIA ceTeBoi “apantep”)
C BblXO[IHbIM HanpsXernem 16 B,

PaboTaeT 310 ycTpoicTeo Tak. Ecnu
doroTpanancrop VT1 ocsewen gocra-
TOMHO SIpKO, HAMPSXXEHWE Ha BbiBogax
sarBop-ucrtok MOIM-Tpananctopa VT2
MeHblue 1 B, 4To HUXKe ero Hanpsxesns
oTkpblBanusa. B atom cnyvae VT2 sak-
pbIT, CREeoBaTENLHO, HanpsXXeHne 3ar-
BOpP-UCTOK TpaHsuctopa VT3 makcu-
ManbHO W MPUMEPHO PaBHO HanpsKe-
HWIO cTabmnunsaumm UenoYkn M3 nocne-
[A0BATENbLHO BKIOMEHHbLIX cTabmnnuntpo-
na VD1 n ceetogmona HL1 — 10...12 B.
Tpananctop VT3 oTKpbIT, conpoTuene-
HWE ero kaHana CTOK-UCTOK MUHUMaIb-
HO, CNEe[loBATENbHO, HANPSXXEHWe 3atr-
BOP-MCTOK MOLLHOMO NONEBOIO TpaH3unc-
Topa VT4 6n13ko K Hymto, 1 TpaH3ncTop
3akpblT. lamnbl Hakanmeanuns EL1...EL3
He cBeTATCA, noTpebnenne Toka oT uc-
TOYHMKA SHEPTUM MUHUMATbHO.,

Kak Tonbko ocseleHHOCTb hoToTpaH-
31CTOpPa CHUXXAETCS, 0 CONPOTUBNEHME
Bo3pacraet. VT2 oTkpbiBaercs, VT3 3ak-
pbiBaeTcs, VT4 oTKpbiBaeTcs, 1 namnbi
Hakanmeanmsa EL1...EL3 3axuratorcs.
Mapenne HanpsxeHns Ha VT4 we npe-
BblwaeT 80 MB, COOTBETCTBEHHO, MOLL-
HOCTb, paccemBaeMas Ha HEM, COCTaB-
nAet He Bonee 60 mBT. Bnaropnaps na-
nnumo yenovkn R6-VD2, namnbl byayT
OTHOCWTENBHO ME[NEHHO 3aXUraTbCs,
4TO NPeloTBpALLIAET UX NPEXAEBPEMEH-
HOe neperopaxme.

Insa HopmansHon paboTbl YCTpoNCTBa
Heobxofimmo, uTobbl crabunmanposan-
HbIM HanpsXKeHNeM RUTanncb TONbKO
yNpaBnSaoWME LENN, NOSTOMY OKCUAHbIN
KOHleHcaTop ¢mnbTpa Bonblloi emko-
CTH Ha BbIXoAe amoaroro mocta VD4 He
HY>eH. Mcxofia ns sToro, nevatHas nna-
Ta, YepTeX KOTOPOW NpuBedeH Ha puc.2,

HOYHIMMTK

Puc. 1

HA KPHUIITOHOBbBIX JIAMIIAX

Kn5226

HL1 L63GT
EL1..EL3
48B+075A

VD4

+ KU410A
zt>~——>

- ~16B
—Ee=—
FU1
2A

60 MM

~ U nnr.

~ U nnr.

Puc. 2

pa3paboTaHa nog “MbliIbHULY”, B KOpy-
Ce KOTOPOW MOXHO pa3MecTuTb Bee fie-
Tanm.,

B Ho4HMKE MOXHO MCNONb3oBaTL MO-
cTosiHHbIE pesuctopbl TMNa MIT, C1-4,
C2-8, C2-23 cooTBeTCTBY!OWEN MOLLHO-
ctn. OkenaHbin koraeHcaTop C1 — K50-
35, K50-24 vnn MMNOpTHLIA ananor. KoH-
aeHcatopbl C2, C3 — K10-17, K73-17,
K73-24B, K73-39. Anoabi VD2, VD3 mox-
HO 3aMenuTb Ha KO503, KA510, KA521,
KR522, 0223 ¢ ntoGbim DYKBERHbLIM MH-
[IEKCOM MnK UMNOpTHLIMK 1N4148, Bein-
pSMUTENbLHLIA MOCT NoflonaeT ndoit ns
RS201...RS207, KBPS1005...KBPS110,
KBLO0O05...KBL10, KL1410, KLI412. Ha ero
MECTE MOXHO MCNONb30BaTh M YeTbipe
[voaa B MOCTOBOM BKITHUYEHMM, HaNpW-
mep, KO226, KO202, RL201...RL207.
CrabunuTpon VD1 MOXHO 3aMEHUTL Ha
KC207A, KC191M, KC210>K, KC510A,
TZMC-10 vnu fipyroit ¢ HanpsXXxeHnem
crabmnmaauumn 9...11 B. Ceetoaunopn HL1

— nioBoit no Bkycy ¢ pabounm Hanps-
*enuem 1,5...2,3 B, nanpumep, AN307K,
Knngz1r-K, L1503SRD, L713PBD,
E1L53-3G. doTotpaHanctop VT1 MoX-
Ho 3amennTb Ha L51P3, L32P3C,
KT®102A, KTd104A...B. bes kakux-
nmbo NpensTcTBMA MOXHO YCTaHOBUTb
¥ hoTOpE3NCTOPSE NN (hOTOAMOANI, Ha-
fipumep, ®A320. MNonesbie n-kaHanbHbLIE
MOM-TpanauncTopbl VT2, VT3 MOXHO 3a-
mennTb Ha KIM501, KMs505, K1014KT1,
ZVN2120, ZN2120. MouiHbiit noneson
Tpaxauctop VT4 aamensetca nobbim
aHanorMyHLIM C CONpOTUBINEHNEM OT-
KpbiToro kaHana He 6onee 0,1 OM —
IRF540, IRF251, IRF541, |\RFZ24,
IRFZ44, KM723A...B, KIM740A [4]. Ycra-
HOBKa TaKoro TpaH3ucTopa Ha paguarop
He Tpebyetcs. Ecnum bt He cMoXeTe npy-
00pecTn KpMATOHOBLIE NaMMb Hakanu-
Banmsa 4,8 Bx0,75 A, X MOXHO 3aMeERNUTL
oGbitHbIMK 4,8 BX0,5 A, nmetowmmm Ta-
kne e rabapuTHO-yCTAHOBOYHbIE pas-



Mepbl [Ins ranoreHHbix namn ¢ nNoMo-
uiblo nogbopa pesuctopa R7 xenatens-
HO YCTaHOBWUTbL HanpsxeHve NUTaHWA C
TOYHOCTbIO E 5%.

YyBCTBUTENBEHOCTL YCTPOACTBA K YPOB-
HIO BHELLIHEel OCBeLeHHOCTU yCTaHaBnu-
saeTca nonbopom R1. Yem Gonbuie co-
NpoTUBMEHUE, TeM OHa Bbilue WCTOYHMK
NWTaHUA JOMKEeH OTAaBaTb B Harpysky

Nutepartypa

1 A bytoB Hou4HuK C perynupyemoi
apkocTelo — Paawo, 2003, N3, C 54

2 A bytoe ABTOMaTW3UPOBaHHLINA
HOYHMK Ha yNbLTpaspkUx cBeEToaNoaax. —
CxemorexHuka, 2003, N3, C 28

3 A.bytoe HouHuk Ha ceeToauopax
— Papwmo, 2003, N5, C 58

4 C. YebotkoB HoBble MOLiHbIE NO-

Tok He MeHee 0,8 A B TeueHne OnuTenb-  NeBble TPaH3UCTOpbl — Papguomup,
HOro BpeMeHu 2001, N8, C 39
B.ANAHCKWUW,

r Hornuck, Mockosckon obn
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Xpan BbI3bIBAET pe3koe HeLOBOMb-
CTBO OKPYXaloLW{UX, HepeaKo CNyXuT
NPUYUHOM HeypAanL, U NOBOAOM ceMewn-
HbiX pa3fopos, ABNAETCA NPeAMEeToM
wyTtok [No cTaTucTuke, NPUMEPHO Kax-
bl YeTBepTLIA YenoBek, He3aBUCUMo
OT nona W sospacTta, cTpagaet noao6-
HOW aHoMmanuew, a nocne 60 net 3710
Ynucno pocturaet novtu 70% Hacene-
HuA MNpeanaraemoe ycTpoRCTBO NO3BO-
nseT npepeaTth Xpan, 3axuran ceBerT, Ko-
Topbid ByanT cnawero

Yctpoiicteo paboTaer cnegyiowmum
obpasom. MNpu “nossneHun” xpana B
uenn yronbHoro mukpocdoHa BM1 un
nepeu4Hon o6MOTKkKU TpaHcdopMaTtopa
T1 BO3HMKAIOT MMMNYNbChI TOKA, KOTOpble
MHAOYLMPYIOTCS BO BTOPUYHYI0 0BMOTKY
n oTkpbiBatoT TUpucTop VS1. Cpabartbl-
BaeT anekTpoMarHuTHoe pene K1 1 ceo-
nmu kKoHTaktamu K1.1 Bknio4aeT nam-
ny EL1. [ins oTknoyeHua namnbl HeoB-
XOAWMO HaxaTtb kHonky SB1. Mukpo-
hOH ycTaHoBNEH B cnanbHe pAAOM C
KpoBsaTblo cnsauiero, namna EL1 — Ha-
cTonbHan, pacnonoxexHHaa nobnuao-
cTn. NnuTaeTca ycTpOWCTBO OT ceTn

220 B yepes racauiuis konageHcatop C1
W BbinpAMUTenb-cTabunusatop, co-
6paHHbIA Ha guogax u cTtabunuTpoHax
VD1 VD4 BuinpamneHHoe Hanpsxke-
HWe crnaxuvBaeTca KoHaeHcaTopoMm C2
TpaHcopmatop T1 HamoTaH Ha cep-
pedvHuke LIBx8, nepeuyHan obmoTtka
copepxut 450 BuTtkoB nposoga MN3B-1
0,12 mm, BTOpU4Haa — 1500 eutkos
Toro xe npoeoaa. MoxHo npumeHnUTL
NPOMBbILLNEHHEIA cornacyloumui TpaHc-
dopmaTtop OT TpaH3UCTOPHOIro pagvo-
NpUemMHnKa, NoNOBMHA BTOPMYHOK 06-
MOTKW KOTOpPOrO UCNONb3yeTca B kade-
cTBe 06MOTKM |, @ nepBUMYyHaA — kak
obmortka ll. GnekTpomaruutHoe pene K1
— tuna P3CY, P3C22 nnu aHanorny-
Hoe ¢ HanpaxeHuem cpabaTbiBaHuA
10 12 B Konpencatop C1 — 1una
MBIY, K42-19, K78-4, K73-17 na pabo-
Yyee HanpskeHWe He MeHee 250 B unu
apyroro Tuna Ha pabodee HanpsaxeHue
He meHee 400 B. YcTpoiAcTBO CMOHTU-
poBaHO B NNacTMaccoBOM Kopnyce
noaxosaumx pasmepos. [paBunbHo
cobpaHHoe yCTpONCTBO B HACTPOWKE He
HyXaaeTcs

7
NoHusaTtop XuakocTu )

Mokn3npoBarHas BOAa, KaK W3BECTHO,
6onee akTusHas Ei pekomewgyercs no-
nKBaTh KOMHATHBIE UBETbI M paccazy Ans
YCKOpPEHUS pocTa 1 yBernu4eHns ypoxai-
HocTu [Mpennaraemulit MeTog No3sons-
€T CPaBHWTENBHO NPOCTO NOMy4YaTh UOHK-
3MPOBAHHYIO BOAY B HEOBXOAMMEK KOMK-
yecTteax

Tennyio Bogy HanweawT B Nogxoan-
tyro GyThINKy ee 3aKynopusaioT W BCTaB-
NAIOT BHYTPb XKaTywkM Annapat BKimo-
yaeTcs B ceTh, 3aropaeTcs namnouka
HL1, uhauuvpys Hadano npouecca Ye-
pe3s 10 muHyT annapart BbiknoYaeTes,
6yTbinKa U3 Hero BbiHUMAETCH, U Bbigep-
KVBAETCH NPUMEDHO OfWH 4ac

B MarHuTHOM rnone B XuaKoCTH yBenu-
UMBAETCH KOMMYECTBO OTPULATenNbHbIX
UOHOB, KOTOpbIE ee akTueuaupyT B
CTIMPTHOM HanKUTKe OHW paciliennnioT Kuc-
NOThI, YTO NPUBOAUT K YBENUUEHWIO ero
kpenoctuHa 5 7%

Bogky cTaBsT Ha uoHuzayuio 3a 2 3
yaca Ao ynotpebnenus, a 6onee cnabuie
HarmTKY (BUHO NWBO) — 3a cyTku [po-
uenypa anutcst 10 15 munyT Ecnu ve-

~2208

VOt VD4 KA202

HL1 {12.58)

Bytbinka

[

I

pe31 2uacaee roBTOPUTD, TO KPerocTb
HanuTka BospacteT ee Ha 1,5 2%
3TOT annapaTt MOXHO MCMONb30BAThL W
B MONEBbIX YCNOBUAX CKaXeM, Ha pbiban-
Ke, NOCKOMbKY MUTAETCS OH OT NOCTORH-
HOFO Hanpsxenust 12 14 B, nogsoaumMo-
ro k peauctopy R1
Hetann T1 — cunosow Tpancdopma-
TOp MOWHOGTBIO He MeHee 20 BT Bropuu-
Has oBMOTKa AOMKHA fasaTb Hanpske-
Hue 12 14 B npu TOKe Harpy3ku He Me-
Hee 1 A Karywka ungyktusHocTy L1 Ha-
MaTbIBAETCS Ha AUSNEKTPUYECKOM KapKa-
ce u cofiepxuT 150 BuTKOB Nposoga MOB
&1 MM HamoTKa Npou3BognTCst BUTOK K
BuTKy [luameTp kapkaca sbibupaercs Ta-
KM 06pa3om, YTobbl B HEro nnoTHO BXo-
auvna 6yToinka
E.PABUYKO,
cT Kenepmecckas Apbires

»,




C.KACUHCKWW,

I.YNbsiHOBCK.

DemMoHTax neyarHbix nnar — caman
pacnpoctpaHeHHaa onepaums OH
npomMssoaUTCs NpU 3ameHe Heucnpas-
HbIX 3NeMeHToB, noatope ux npu pe-
rynupoeke u 1.n Ho 4vauwe Bcero —
ANA NONOMHEHUA 3aNacoB SNeMEeHTOB
©“ ux NOBTOPHOrO Ucnonb3oBaHust B
nocnefHeM cnyyae BaXHo, 4Tobbl npu
[eMOHTaXe SreMeHTbl He BbIXoaunu u3
cTpos

DEMOHTAX 3NEMEHTOB

C ABYMA BbIBOOAAMU

3nemeHTLI C ABYMA BbiBOaMK — Ca-
Mble pacnpocTpaHeHHble AeTany CXeM.
MoasTomy UX AeMOHTaX BbINONHAETCA
ocobeHHo YacTo [levyaTHble nnatbl MO-
ryT 6biTb OQHOCTOPOHHUMW — NPOBOA-
HUKW HaxoO4AaTCA NULLL C OAHOM CTOPO-
Hbl OTBEpcTUS ANs BbIBOOOB SNeMeH-
TOB Y Takux nNNaT He UMEeIoT MeTannu-
3aumm (puc.1a) UHoraoa oteepcTus ap-
MupoBaHbl nuctoHamu (puc.16). Oey-
CTOPOHH¥E Ne4vaTHble NNaTbl, Kak npa-
BUINO, MEIOT OTBEPCTHNA C METannu3a-
umnen (puc.18)

O6bivHO u3BnevyeHue Bbieoga 1
(puc.1p) sanemeHTa U3 oTBEpPCTUA NNa-
Tbl 3 NPOV3BOANUTCA C NOMOLLLIO NUH-
ueta 2 BbiBoa 3axumaercs nuHue-
TOM, K NNara nepesoauTcA B NO3ULMIO
puc.1e >Kano nasnbHuka 4 pacnnae-
nsetT NpUNow, 1 BbIBOA BbiTArMBaeTCA
nuHueToM [lpu 9TOM nNnarta AonxHa
onuparbes Ha ynop 5 (06bluHo 3TO Kpai
ctona) [pu nepesopaumeBaHyi nNnatbl
NUHLET MOXET COPBAaTLCA C BbIBOAA, U
NPUXoAMUTCA BCe NOBTOPSATb 3aHOBO
Ecnu nnata umeet oTBepCTUA ¢ MeTan-
nusauuen (UNKU ¢ NMCTOHaMK), TO NpU-
No’ MOXHO pacnnaBuTbe CO CTOPOHDI
aneMeHTa (puc. 1), Npy 3TOM Xano na-
ANbHUKAa 4 NpyXxUMaeT NNarty K noeep-
XHOCTU cTona 6, U AeMOoHTax ynpota-
erca.

Mpu chnowHoM gemoHTaxe Ans yc-
KopeHus paboTbl nNnata B BepTUKanb-
HOM NONOXEHWU 3aXWMaeTCAa B Ha-
CTONbHble TUCKW, NPUKPENNEHHbIE K
Kpbiwke crona (puc.2a) unv B Hebonb-
wue ctaHouHble TUCKK (puc.26)

N3enevdeHue snemeHTa yCrioxHsierca,
ecrnu Npy MOHTaXe KOHUbI BbIBOOB 3ar-
HyTb! (puc.1r), ocobeHHO Npu auamer-
pe sbiBofioB 0,5 mm n Gonee. Ycunue
BbITAMMBAaHUS CTAHOBUTCA OYeHb Bonb-
UMM, BbIBOA NPUXOANUTCH HE BbLITAMU-
BaThb, a “BblKOBbIpMBaTL” HoXXka nuHue-

AEMOHTA>K
SUOEMERATCE € TAAT
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Ta 3aBOAMUTCA NOA BbIBOA U ONMpaeTca
0 kpai nnatbl. STUM pbl4aroM BbiBOA
u3snekaeTca u3 oreepctua {puc.3a).
DOna aAeMoHTaxa sNeMeHToB C ABYMSA
BbIBOAAMK (pE3UCTOPOB, KOHAEHCATO-
poB, CTabUNUTPOHOB M T.N.) OMEeHb yRo6-
HO NONb30BaTLCH kploykoM (puc.36, B).
Kptoyok umeert “nany” € 3auenom u py4-
Ky. Flana Ha kOHUe UMeeT 3a0CTPEHHYI0
Wnopy, KoTopas NPensTCTBYeT CKOMb-
XEHUIO N0 NOBEPXHOCTM NNaThbl.

3auen 3aBogUTCH NOA BbIBOA, Nasnb-
HUKOM pacnnasnaetca npunoi. Mpu
AasneHnn Ha py4Ky 1 3auen BbiTarMea-
eT BbIBOA 3neMmeHTa 2. PassBuBaemoe
Npu 3TOM yCunme 4OCTaTOMHO ANs “Bbl-
KOBbIPUBaHUS" BbIBOAA C 3arHyThiM KOH-
uoM Kprovyok MOXHO UCNoNb3oBaTbh U
015 HeNOCPEeACTBEHHOIO BbiTArMBaHUA
sbieofa (puc.4a), ecnu BbiBOA HE UMe-
et 3arnba. N3sneyeHne BTOPOro BbiBO-
Oa SNemeHTa MOXHO NPOU3BOAUTD, Bbi-
TAMMBas Aetans 3a kopnyc (Puc.46). Y
pe3nucTopoB MoulHOCTbo 0,125 BT kop-
Nyc MOXeT BbICKOUUTb M3 Konnadka,
NOSTOMY U BTOPOIA BbiBOA cnedyeTt u3-
BNeKaTb C NOMOLLbIO KPIOyKa.

Kptoyok u3rotagnueaeTcs M3 NUCTO-
BOoM cTanu TonuuHon 0,5 mMm. Ctanb
OOJPKHA 3akanueaTtbes. [INAa NpoBepku
3TOr0 OT NNAcTUHKA MaTepuana orpe-
3aeTCs HOXHUUAMMK NONOCKa LWNPUHON
1.5...2 mM. Tonocka HarpesaeTcs Ha
nnamMeHn ropenku rasoBoi NNUTbi KO
TEMHO-XenToro userta (TemMneparypa
okono 1000°C) u momeHTanbHO onyc-
KaeTcs B COCyA C xonoaHon soaon. 3a-
KaneHHas nonocka npu u3rnmbe obna-
MblBaAETCA.

Iina paboTbl HeO6Xx0AUMO U3rOTOBUTL
ABa KpOYKa — C NPSMbIM 3auenom
(puc.5a) u c yrnoebim (puc.56). Takon
KOMNNEKT No3BonseT pabotaTb B Cambix
Heyno6HbIX MecTax neyaTHOW NNaThbi.
Tak, KPIOYOK C yrnoBbiM 3aLenom no3eo-
naeT AeMOHTUpOoBaThL Ntoboi U3 pacno-
NOXEHHbIX psAAOM pe3UcTopoB C oce-
BbiM WArom 2,5 MM (pe3ncTopbl MOL|-
HocTbio 0,125 Bt), npu sToM Nana kpioy-
Ka pacrnonaraercsi B NPOMeXyTkax Mex-
oy HUMK.

Bbikpoiika 3aroToBku kptouka npueege-
Ha Ha puc.5B. Ha HeTouHOCTN WM3roTOB-
neHus 3apgaetcst npunyck 6=1,5...2 Mm.
YacTb 3arotosku, U3 koTopon hopmmupy-
ercs 3auen, npusegeHa Ha puc.5 (I-a, 6)
O7151 NPSAMOro Kpioyka, u Ha puc.5 (-8, 1)
ans yrnoeoro. 3arotoBka Bblpe3aeTcs
HOXHULIAMK NO MeTanny, 3aTem csep-
nsaTCA OTBEPCTUS ANS 3auena u Ckpyr-
nsTes. Ana npsmoro kpiovka Haadpu-
nem chopmMupyeTcsi 3auen, NoKa3aHHbIin
Ha puc.5 (1-6), a ans yrnosoro kptovka
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cHayana npoussoguTca otrubanne 3a-
uena (puc.6a, 6), 3atem ero popmmpo-
BaHue, Kak Ha puc.5 (I-r).

Pyuka kptouka umeet lN-o6pasHoe
cedenme. NocnegoBaTtenbHOCTL ONepa-
umMi no hopMUPOBaHUIO PyYKM NpUse-
AeHa Ha puc.6, npu 3TOM ucnonb3yeT-
CA cTanbHas onpa.ka (Bknajaka) pasme-
pamu 1,5x12x75 mm. Mocne onepauun
puc.6e Npon3soanuTCs Npaska pyyknM Mo-
NOTKOM Ha cTanbHoi rnute. 3atem Ha-
MANBHUKOM yAansieTcA NPUryck Ha BTo-
pon KpoMke, 3ayCeHubl U HEPOBHOCTH.

B 3akntoyeHue npoussogurcs 3akan-
ka paboyein obnactu. MusumanbHas
30Ha 3aKarlku nokasaHa LTPUXOBKON Ha
puc.63. Harpes npov3soguTcs Ha raso-
BOW NNWTE A0 CBeTNO-KpacHOro userta
kaneHus (830...900°C) ¢ oxnaxaeHu-
€M B XONOLHON BOAE.

3akaneHHasn 30Ha ouyu@eTcs Hax-
nayHoih BGymaroi, n npomssoauTCs ee
OTNYCK: Harpes A0 KOPUYHEBOro...¢hNn-
oneToBOro useta no6exanocTu U ox-
naxaexwe B Boge Unu Ha sosayxe. ins
npuaaHus “ToBapHoOro Buza” ocranbHas
YacTb KPIOYKa OKCUAUPYETCH A0 TaKOro
xe ueerta nobexanoctu.

BEMOHTAX MUKPOCXEM

B panbHenweM peyb Gyper marv o
MUKpOCXemax B kopnyce nogTtuna 21
[1] ¢ xonuyecTBOM BbIBOAOB OT 8 [0
24 u Cc paccTosHUEeM Mexay psaamu
BbIBOAOB €4 (PUC.7), paBHbiM 7,5; 10;
15 mMm. Mukpocxembl B Takux Kopny-
cax HanBonee pacnpocTpaHeHbl B
NPOMbiLLNEHHON U paauonotuTensc-
ko annapatype. JemoHTaxy mMukpo-
cxeMm B pagnontobutenbCckon nutepaTty-
pe yaensietcs o6mpHoe mecto. Obbiy-
HO MCNONbL3YKTCHA cneayloumne BULb!
AeMoHTaxa:

1. BbinamsaHue kaxaoro Bbieona oT-
aenbHo. Cnocob yHmMeepcanbHbiin, no-
3BONSET SEeMOHTUPOBATb SNEMEeHTbl C
HECKONMbKUMMU BbIBOAAMU, HE pacnono-
XEeHHbIMK Ha ogHOW NuHuK. [ins yaane-
HUS NpUNos ucnonblyetcs Tpy6ouka U3
HeNyasuIerocs Matepuana (anioMmHni,
“HepxaBeWka”), koTopas nocne pac-
nnasneHus NpUNos BBOAWUTCS B 3a30p
MeXxay BbiBOAAMU v OTBEpCcTUEeM [2].
Dpyroi BapuaHT — yaaneHue pacnnas-
NEeHHOro NpUNos ¢ NOMOLLbID OTCoCa
WNK NasinbHUKOM C OTCOCOM,

Cnocof 3TOT O4eHb HenpousesoAuv-
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TenbHbin. Kpome Toro, npy coBpemen-
HOM YNNOTHEHHOM MOHTaxe 3nemeH-
T0oB, 0CO6EHHO B KOMMbIOTEPHbIX Nna-
Tax, OTBepCTvSA ANS BbIBOAOB AenaioT-
€Sl MMHUManbHOro guamMerpa, 4To 3ar-
pyAHsieT npumeHeHve v Tpybouek, u
oTcoca.

2. UsenevyeHune cHavana ogHoro psaa
BbIBOAOB, 3aTeM BTOpPOro. Cnocob ume-
€T BbiCOKYI0 NPOV3BOANTENbHOCTb, Ha-
cagkv K nasnbHuKy u camv npucnocob-
NeHus NPoCcTbl B M3rOTOBNEHUU.

3. OgHoBpeMeHHoe u3BneyeHue Bcex
BbiBoaoe. Cnocob cambilt npoussoau-
TenbHblil, HO Tpebyer ans nasnbHuka
CMNOXHbIX HacanoK C OTBEPCTUAMU LNA
kaxgoro seisoga [2]. MNpucnocobnexve
AN mexaHunsaumu npouecca [3] cnox-
HO B U3rOTOBMEHUN.

Hwuxe paccmatpuBaeTcs aeMoOHTax
MUKpPOCXEM C nooyepeaHbiM ussneye-
Huem psgos. [ins BoinonHewvs pabot
HeobxoauM NaanbHUK CO CTepXHEM,
pabouas 4yacTb KoToporo obecne4vsa-
€T pacnnasneHue Npunos No Bcei anu-
He psga. [Mostomy Aans Mukpocxem c
pa3nW4HbiM KONW4YECTBOM BbiBOOOB
TpebyeTcsi KOMNNEeKT CTepXHen ¢ pas-
nuyHoi anuHown paboueit obnacty.

MasnbHbi4 cTep)XeHb CO BCTaBko [4]
13 MeOHOW NNacTuHbl TONwuHoR oT 1
ao 1,5 mm nsobpaxeH Ha puc.8a. inu-
Ha BCTaBKY 3aBACUT OT Konu4yecTea
BbiBOAOB B pagy. OcyuwecTevTb nocan-
Ky BCTaBKY B NpOpe3n CTEPXHS TPYAHO,
BCrneacTeve 9TOrO W nocneayowero
OKNCIEHUs conpukacawwmxcsi nosep-
XHOCTel yxyaliaeTcs Tennonepenaqa,
No3TOMY MCNONb3YETCs NAANbHUK C
MOLLHOCTblO He MeHee 80 BT.

Mopasno npouwe B U3roToBeHuu
CcTepXeHb C OTOrHyTOl paboyeit yacTbio
[5]. Ero xano (puc.86) umeeT nas, no-
3TOMY pasorpes naek npoucxoaunt ¢
OBYX CTOPOH, 4TO ynydliaeT Tennone-
pepavy. Xota paboyas 4actb nporpe-
BaeTcs HepaBHOMepHO (nNo mepe yaa-

Puc. 8 a)

NasfbHUK NasfbHbIA CTepXeHb
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fleHVs OT XBOCTOBOM YacTy TemnepaTy-
pa xana noHuxaetcs), Tpebyemas
MOLLHOCTb NasiNbHUKa He Nnpesbiwlaet
40 Bt.

[na pemonTaxa ynobHo ncnons3osaTth
nasnbHuUK 13 [6], n3arotoBuB ANst Hero
COOTBETCTBYIOLIME CTEPXHU, NOKa3aH-
Hbie Ha puc.9a. [locTaTtouHo MMETb TPy
CTepXxHsi ¢ anvHon paboyei yacty L:

- 12 MM ans mukpocxem ¢ 8 BbiBOAA-
Mu;

- 24 mm anst myukpocxem ¢ 14...16 Bbi-
BoAamu;

A
)e

6)

NannbHUK
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- 32 MM gna mukpocxem ¢ 20...24 Bbi-
BOgaMM,

CTepXHY M3roTaBnNuBalloTCA M3 Mea-
Horo npyTtka 6 mm. [MpyTok pgonxeH
MMeTb Npunyck no anuxe 5...6 Mm, ko-
TopbiiA ynansaerca Npv nocneaytowen
obpaborke. NpeasapuTenstHo Heobxo-
OMMO M3roToBWTbL BTYNKY (puc.96) u3
cTany TonwuHoik 1 Mm [7] n nogobpatb
oTpe3ok Tpybbl (puc.9B). Bo uzbexarue
narnba XBOCTOBOWI YACTU CTEPXHSA Unv
NoBpeXaeHus ee NOBEPXHOCTY, NPYTOK
1 (puc.9r) 3axumaercs B Tuckax 4 ¢



Puc. 11

HageTon BTynkon 3. C nomouybto Tpy6-
Ku 2 npoussoauntca oTrubaHune paboyen
YacTu cTepxHs (puc.9a). 3arem crep-
XeHb obpabaTbiBaeTcs B COOTBETCTBUK
¢ puc.9a.

MpoctbiM U 3chheKTUBHBLIM NPUCHO-
cobneHvem ans M3BneveHust opHoOro
paaa BbIBOAOB sBNSETCA pbiyvar [4],
HanomuHawowmun no opme “kouepry”
(puc.10a). 3TOT pbivar npeaHasHaveH
LN feMOHTaXa MUKpocxeM ¢ e1=7,5 Mm.

[na pemoHTaxa HOCKK pbldara 3aBo-
OUTCA B NPOMEXYTOK MeXay Kopnycom
MUKKpOCXeMbl U NNatbl (puc.11a). 3atem
nnara 1 (puc.116) nepesopaunBaeTcs
MUKPOCXEMON BHU3 U ONUpaercs Ha
Kpaw ctona 2. MNanku psga npucbinaioT-
Cs1 TONUYEeHOW kaHudonbto 3. MasnbHUK

e

g

co cTtepxHem 3 (puc.11B8) pacnnaens-
eT NpuUnor BO BceM psay, nocre 4ero
NOBOPOTOM pbiyara 1 BbIBOAbI MUKPO-
CcxeMbl 4 U3BNEKaloTcA U3 nnathb 2. 3a-
TeM onepauuy NOBTOPAIOTCS Afs BTO-
poro pspa.

KaHudonb, pacnnaenssicb, obecne-
ynBaeT BLICTPLI ¥ paBHOMEPHbINA Npo-
rpes Naek psina. 3toMy chnocobereyer
W pacnnaBneHHbin NPUNON, HakoNMUB-
wuinca B nasy pabouen yactu crepx-
HS.

MHorpa BcTpevaetcs oueHb HU3kas
nocapka MMKpPOCXeMbl WNK TONCTbIW
Crnow NaxkoBOro NOKpbITUA NNaTbl, B pe-
3yneTaTte yero paccronHme Aq (puc.7)
MeXAaYy MUKPOCXEMOW U NNaTon Moxer
6bITb MeHblue 1 MM, 4TO 3aTpyaHsier

BBeAeHMe Hocuka pblyara. [ina Takux
cnyvaeB CNYXWT pblyar u3 ctanu Ton-
uwmHon 0,5 mm (puc.106), cnocobHbIn
K 3akanueaHuto. OT6opToBKa PYyyKu No-
BbiLLi@eT XeCTKOCTb U co3aaet yaoberso
8 pa6oTe. OHa BbINOMHSIETCS Ha CTanb-
HoW onpaeke TonuwmHon 6,5 mm. Takon
pblyar ¢ yanuHeHHbIM HOCUKOM NO3BO-
nAeT AeMOHTUPOBATb MUKPOCXEMbI C
14...20 BbiBOgamMu. [1ns feMoHTaxa
Mukpocxem ¢ e1=10 MM, UMelounX
18...22 BblBOAA, UIrOTaBNMBAETCA Pbl-
yar no puc.108. Hocuk v Npuneraioulan
YacTb Py4KuM (3alUTpUxoBaHHaRA 30Ha Ha
puc. 106) nogeepraeTcsi 3akanke ¢ noc-
neayoLMM OTRYCKOM. Pexumb! Tepmo-
obpaborkm — Takue xe, kaK U ans
KpHoYKa.

Ona BO3MOXHOCTY BBOAA HOCUKA
pbidara nog MUKpOCXeMy, Mexay ee
TOPUOM U pacnonoXeHHbIMYM HanpoTUB
Hero snemMeHTaMmM OOMKHO BbiTb pac-
cTosiHue He meHee 10 mm. Ha puc.11g
npuBeaeH parmMeHT KOMMbIOTEPHON
feYyaTHoW NNaTbl ¢ NOBbIWEHHOR NNOT-
HOCTbIO MOHTaxa. U3 pucyHka BugHo,
4YTO ANA AeMOHTaXa Mukpocxembl DD12
Heo6XxoauMo cHavana u3enedb BbIBOAb)
pesnuctopos, a anst DD23 — ussneyb
mukpocxemy DD24. 310 oguH U3 Heao-
CTaTKoB AeMOHTaXa C UCMONb30BaHU-
eM pbivara. Bropoi HepocTatok 3aknio-
YyaeTcs B TOM, 4TO NpU U3BNEYEHUN BTO-
poro psina BbIBOAOB MUKPOCXEMb! C
ONMMHHBIM KOPNYCOM HOCUK pbiyara Mo-
XeT copBaTbCa, U psa ByaeT uspnedeH
yacTuuHo (puc.11r).

(OxoHuaHue cnepyeT)

B.BECE[JVH,
r.TioMeHb.

Tema, 3aTpoHyTas B cTaTbe, KOHEY-
HO, He HOBa, HO xoTenocb 6bl OCTaHO-
BUTbCA HA HEKOTOpbIX HioaHcax. MNpex-
[ie YeM U3roTaBnueaTtb Ne4aTHyio nna-
Ty, Heobxognmo nogobparte marepuan
ana ee narotoeneHus. B nocneaHee
Bpemsi, B KOMMepUecKux uenax, pas-
NINYHBIMA NPEANPUATUAMIU NPOU3BOANT-
ca HonbrupoBaHHbI MaTepuan ¢ uc-
Nonb3oBaHWeM B Ka4ecTee AUSNeKTpu-
Ka Aaxe nerkornnaskoi nnacrmacchb
(o6bI4HO 4epHOro uBeTa), koTopas, K
TOMY Xe, eLle v Xpynka. SKoHOMUs Ma-
TepuanoB U HapyleHWsl TeXHONoruu
U3roToBNeHUs NPUBOAAT K paccnamea-
HUIO AU3NeKTpUKa K ero KanunnsipHoc-

MEUATAsIZ

ANAT -

B JIIOBUTENBCKUX YCITOBUAX

TW, 4YTO BRe4yeT 3a cobon nornolleHne
BRnaru U NbiNuM U3 BO3Ayxa WU, B KoHeY-
HOM uTOre, HapylueHue auaneKkTpuyec-
KWX CBOWCTB nnartbl, paspytueHue ne-
YaTHbIX NPOBOAHUKOB ¥ Naek.
DuanexTpuyecknuit Mmatepuan nnarsbl
(noanoxku) obnagaeT NoTepsMU, KOTO-
pble HY>XXHO yuuTbiBaTb Npu paspabor-
Ke BbICOKOYaCTOTHbIX ycTponcTts. Ecnu
Ha ne4yaTHoM nnarte HeobxoauMo co-
6paTb Takoe yCTPOWCTBO, Nyyiue cHa-
Yana NpoBepuTb AUSNEKTPUK. Yaanue
donsry Ha Kycouke, ero nomellaiot Ha
HECKONbKO MWUHYT B MUKPOBOHOBYIO
neub. Ecnu nocne storo agvanekTpuk
OCTaeTcsl xonogHbIM, Takow martepuan

MOXHO CMENo UCnonb3oeatb Ha BY.

B paguoniobutenbckon npakTuke ue-
necoofpasHo NpUMeHATb onbrupo-
BaHHbIA CTEKNOTEKCTONUT u (hTopon-
nact (TecpnoH) kak obnagatolme Ham-
6onee BbICOKMMYU MeXaHUYECKUMU U
ANeKTpUyYeckuMKu ceonctesamu. Berpe-
Yanca MHe U KOMOGUHUPOBaHHbLIA MaTe-
puan (kctaTu, BeCbMa KaqyeCTBEHHbIN)
— CTEKNOTKaHb, NponuTaHHas tedno-
HOM, ¢honbra Ha KOTOpPOM AepXanacbh
BecbMa NpOYHO.

Utak, Mbl BeIBpany noaxoasiywi ma-
Tepuan. Tenepb Heo6x0AMMO NONYYNTL
3arotoBKy. HeGonbiuvie nnatbl MOXHO
Bbipe3aTb HOXHMUAMU No MeTanny,



6onbiive — BbINUNWUTL HOXOBKOWN UMK
oTpesatk peszakom. ObsizateneH npwu-
nyck no kpasm nnatbi (1...2 MM) Ha
nocneaylowyto obpabotky. Mpuknevs
Ha 3arOTOBKY YepTeX Nnartbl HeCKOIMb-
KUMy Kannamu nerko yaansiemoro knes
(pe3vHosbi, MBA), c NOMOLLLIO KepHe-
pa Ha Hee NepeHoCHT UeHTpb Byaywmnx
OTBBPCTMA HakepHeHHbie oTBepcTUs
nyuyie NPoceepnuTL Nocne TpasneHus
nnartbl, €ecnv aenatb 3TO Ha CTaHKe.
Bcio pa3mertky cTouT npoBoanTb He 3a-
yuulasa conery, Ytobbl He ymeHbLiaTh
ee TonumHy. MosepxHocTk onbry gon-
XHa 6biTb POBHOR, Bce “nogHATUA” He-
obxogumMo crnaguTtb, Hanpvumep, Top-
LLIOM PYKOSITKM OTBEPTKY.

3auucTka nnat npou3sBoauTCs MUK-
POHHOR WKYPKOWR UMY YEpPHUNBbHOW
CTUPKON HenocpeacTBEHHO nepes Ha-
HECEeHVEM PUCYHKa NPOBOAHUKOB, YTO-
6bl dbonbra He ycnena okucnuTbes
MNocne 3a4vcTky KacaTbecs pykamu no-
BEPXHOCTYU NNaTh Henb3s, Tak Kak

donbra B 3Tux MecTtax GygeT nnoxo Tpa-
euTbcs [ononHutenbHo donkra obes-
XUpYBAETCH CNUPTOM UNY aleToOHOM
“Pucosatb” nnarty yno6Ho meguumH-
CKUM WINpUUOM cpeaHero copmara ¢
ykopoueHHon ao 10 mm urnown. Konely
vrnbt 3akpyrnsercs v wnudpyetcsi. Kor-
cycTeHums Kpacku nogbuvpaercs akcne-
pYMEHTanbHO — Y4Tobbl HEe pacTeka-
nack no donkre, Ho U He 3acTpeeanas
vrne. Haumny4uwvm, Ha MOW B3rnag,
cpeacTBoOM ANsi pycoBaHus sIBNSETCH
6UTYMHBIN nak, He 3ps UM NONb3yoTCH
u3gasHa M Qo cux nop tsenupel. Jla-
KOM MOXHO KU306pa3uTL camble wasi-
HbIe ¥ TOHKUE AOPOXKY, 0QHAaKO OH Aon-
r0 COXHET 1 3arps3HAET XITOpHOe Xene-
30, KOTOpoe HayvHaeT “3auBertaTtb” ©
6bicTpo TepsieT cBou cBocTBa. Macnsi-
Hble Naku K Kpacku, BBAAY VX AONFOro
BbICbIXaHuS, ANS pUCOBaHUS NnaT He
noaxoasit. ABTOMOBUNBHBIE NaKX Y HUT-
pokpacku xopoulo “cuennswrcs’ ¢
¢ponbroit, Ho NOPON OTCTAIOT OT NNaThbt

Kyco4Kamu npu nonbiTke nognpasuvTb
pucyHok. Llanonnak obnapgaer npumep-
HO TakuMu Xe cBoWcTBamu, HO Bonee
xpynok losBusLIvecs B npogaxe yep-
Huna Ansi pUCOBaHUA NNaT, HaHOCUMble
C MOMOLILLIO cneuuanbHbiX MapKepoB
(kanunnsApHbIX My HeTpoBbix), obna-
DAI0T HU3KON MexXaHWU4EecKon U TeMne-
paTypHOW NPO4HOCTLIO, NNEHKA YepHUN
nony4yaeTcs oMeHb TOHKOW, Tak YTo Tpe-
6yeTcs akkypaTtHocTb npu paboTe.

MNocne HaHeceHWsa pucyHka u ero
BbICbIXaHWS, BCE MOTPELLHOCTY YCTpa-
HSIOTCS OCTPON Y PTUMNKON, TOHKUM HO-
XOM Ny pasnuyHbiMu ckpebkamu. Moc-
ne TOro Kak “BbICOKOXYAQOXECTBEHHbIN
weageBp” 3akoH4YeH, npucTynaem K
TpasneHuto, KOTOPoE Ny4uIe BCEro OCy-
LWEeCTBNSTL TPaaUUMOHHO — B pacTBo-
pe xnopHoro xenesa. Umelowvecs cen-
yac B npogaxe kucnotel Tpebyior 6o-
nee ocTopoxHoro obpaiieHuna n nogbo-
pa kpacku.

Ecnu HeT cneuyvanbHoi nocyabl, ansi
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TIEYATHBIE

OunwaTte 3aroToBKy U3 onbmpo-
BAHHOIO CTEKNOTEKCTONMUTA OT OKUC-
NOB Y XMPOBbLIX NATEH MEXaHUYECKH,
NPy NOMOLLM HaXAa4HON WIKYPKY, CO-
BCEM He nyqwuin cnocob Ha nosepx-
HocTu donbru octawTtcs rnybokue
6opo3aku ¥ papanuHel, K TOMY Xe,
onbra uctoHyaetcs. Bece 310 Moxer
B AanbHeniemM NpUBECTY K pa3spbisy
ToKOBEAYLWMX Aopoxek. flyyuwe npu-
MEHSITb NacTy Ny NOPOLWIOK AN Y1C-
TKW KYXOHHOW nocyabl (B uX cocTas
BXOAUT MEeNKoavCNepcHbid NOPOLLIOK
nemsbt). Flpu ouncTke HebGonbLinm
6pyckom TBEpAOro NeHonnacTta nony-
YaeTcs paBHOMepHas maTtoBaa no-
BEPXHOCTb

Kak nokasana npakTuka, Henmnoxue
pe3ynsTarb NpU HaHeceHun pUcyHka
AaeT nepesop 3epkanbHoro v3obpa-
KEHus YepTexa Ha nnary npu nomo-
Wwu konuposaneHon ymaru [ocne
nepeBoga octaeTcs Nuulb nognpa-
BATb NMUHUN MSAFKMM KapaHaawom.

Yem pucosaTb nnarty? Peyentos —
sasugHoe mHoroobpa3svie. Hennoxoi
COCTaB NOMNy4yaeTcsi, eCNy pacTBOPUTL
nacty u3 wapukoson pyydyku B 96%
cnupTe vnu B pacTeopuTene mMapku
\KP ana HuTpokpacok (auetoH —

U.CEMEHOB,
r.Qy6Ha, Mockosckoi obn.

TOHKOCTW”

XyXe). Xopoiwme pesynstarh aaeT Bbik-
newka pucyHka nnatbl Npy NOMOLLM ca-
MOKNeswenca NeHThl. Tenepb aopox-
K¥ pasHon wvpuUHbl OT 1,25 oo 10 MM,
KOHTaKTHbIe Nfowanku pasHoro gua-
MeTpa, 3aroTOBKW Noa MUKPOCXEMbl 1
TN npogatTca no karanory “Yull u
Ouvl”, Ho ueHb! “Kycatotcs”. Kak 3ame-
HUTENMb MOXHO NPUMEHUTL CamoKnes-
LIYI0Ccs AekopaTueHYIO NNEHKy (Hanpm-
mep, nop aepeso) Kneeson cnoiny Hee
NPOYHbLIR, M AONTO COXpaHseT ceou
csoicTBa. HapesaTb 4OpOXKK K3 Kycka
NNeHKy, HaKNeeHOW Ha TOfcToe CTek-
no, MOXHO cKanbnenem No MeTannu-
yeckon nuHenke KoHTakTHbie nnowan-
K¥ XOpOLIO BbLIPE3aIOTCH NPOCEYKON C
BHYTpeHHUM auameTpom 2,1...2,2 MM.
B aTom cnyvae yepTex nnatbt 4OMNXKEH
6bITb NpAaMonuHenHLIM (6e3 3akpyrne-
HuU).

MNossuBuiveca B npogaxe BogocTon-
KWEe Mapkepbt C TOMWWMHOW WTpUXa oT
0,3 Mm v ivpe nossonsiot 6e3 npobnem
BbINOMHNTL YEPTEX, HO HE B KaXA0M #3
HUX — COCTaB NOAXOOSUIEN TyCTOTbL.
Mepen npumeHeHvemM oba3aTenbHo chnie-
ByeT NpoBepyTh CTONKOCTL PUCYHKA, yHa-
ye, ocobeHHO ecnu TpaBneHue uaet
cBbitie 30 MyH, BO3MOXHb! NPOTpaBbi

~

Ona TpaeneHus nydwe Bcero uc-
nonb30BaTh TPaAULNOHHLIN COCTaB —
xnopHoe xeneso. [lpyron cocras (60o-
nee pewesbin) — 3T0 2 CTOMOBbIE
noxku NaCl (nosapeHHon conu) n 1
ctonoeas noxka CuSQy4 (MeaHoro Ky-
nopoca) Ha 500 mn ropsiyein oAbt
Pa6oyas Temnepartypa pactsopa —
okono 50°C. Bpems TpaBneHuss — 4
Yaca.

Mnaty ny4qwe TpaeuTb, Nnogsecvs
B BEpPTUKanNbHON KIOBETE C NpuHyan-
TenNbHOW UpKynsiuven pacteopa, npy
Temnepartype 35.. 40°C. Ho ecnunna-
Ta He6onbLLasA, MOXHO € ycnexom Tpa-
BWTL €€ Ha NMnasy pUCYHKOM BHU3, 1C-
Nonb3ys MONeKynspHoe NoBepXHOCT-
Hoe HaTshkeHue pacTsopa. Cnocob
XOpOLMN, HO MoryT 06pa3oBbiBaTLCA
HEenpoTpaBneHHbie MecTa oT cKonne-
HUS BO3AYLWIHbLIX NY3bipbKOB. YTOGI
nabexarb 3TOro, ONONOCHUTE NNaty
nepen npotpaskon B Boae c aobas-
neHuem 1 .2 Mn X1MOKOro MoOIOLEero
cpeacTea.

YckopsieT npouecc npoTpasku Bub-
pauumsi. Npoctenwnin snbpatop He-
TPYAHO Y3roTOBUTL 13 MUKPO3NEKTPoa-
suratens (1. .2 BT), ykpenwvs Ha ero Bany
rpy3vk. MOXHO ¢ ycnexom vcnonb3o-
BaTb cTapylo anekrpobputey

Nurepartypa

1. Ukepxuk A. PeuenTypHeia cnpa-
BOYHUK ONS 3NEKTpOTexXHuka. — M.:
Oueprus, 1978 J




TpasneHvs NpeKkpacHo CroasTcst pas-
NYHbie YNakoBKy OT NULLEBbIX NPOAYK-
TOB ¥ “Bbipe3Ku” U3 HUX (Hanpumep, TeT-
panakeTtbt n3-nog cokos). TpaBneHue
naeT nydule BCero, Koraa XnopHoe xe-
nes3o HanueaeTCst B EeMKOCTb, Nnata He
Nnorpyxaetcst B pacTeop, a akkypaTHo
yknaabiBaeTcs Ha ero NnoBepXxHocTb
(cTopoxoit Ans TpaBneHuvs BHU3) v Nna-
BaeT 3a cyeT obpasoBaBLleics NNEHKK
NOBEPXHOCTHOrO HaTsxeHus (nnaTa
AomkHa 6biTb cyxoit). Mpy norpyxerun
nnarbl B pacTBOp, ANs YCKOpeHust Npo-
uecca eMKOCTb XenaTenbHo nokauv-
BaTb be3 HeobxoaumMocTy He cTouT
nosbillaTbe TeMmnepaTypy pacTsopa
BbllLIE KOMHaTHOW, XOTs Npouecc Tpas-
nexuns Npyv 3ToM n yckopsietcsi. OgHako
Toraa Bo3pacTaeT ucnapeHue COBCEeM
He 6e3BpenHOro XNOpHOro Xxenesa, npo-
HUKaIOWIEero B OpraHbl AblXaHus v Npo-
BoUMpYOLLEro pasHeie 3abonesanus,
Aa v paBHOMEPHOCTb TpaBnexvus 3a-
METHO XYyXe.

Mocne okoHuaHus TpaBneHus nnara
TWaTenbHO NPOMbIBAETCS NPOTOYHOMR
BOAO, ¥ C NOPOXEK yaanseTcs 3aumr-
HOE MOKpbITUE (MEXaHUUYECKUM UNn Xu-
Mudeckum cnocobom). MNpoTepes nna-
TY YACTOW CyXOW TpsNOYKOWA, aHannan-
pyem ee coctosHue. BoamoxHo, rae-
Hubyab ocTanucb HepoTpasBneHHble
yHacTKu, KOTOPbI€ YCTPaHSHIOTCS HOXOM
nnun ckpebkom

Ecnu oTtBepcTusi Nnepen TpasnexHvem
nnatel He cBepnNuNUcb, Aenaem ux

ceepnamu 0,6. 1 MM B 3aBucuMocCTyu
OT TONUWIMHbI BLIBOAOB AeTaneit. 3eHko-
BaHne OTBEPCTUIA CO CTOPOHbLI AeTanewn
Ha OBYCTOpPOHHEW nnarte, BepxHss no-
BEPXHOCTb KOTOPOI NCNONb3yeTCs B Ka-
yecTee obulero npoeoaa, Nponu3BOAUT-
cst cBeprnoMm Z2.. 3 MM,

Ha nnaty HaHocuTCsi CNUPTO-KaHu-
(hOnNbHbIA UMY Ba3eNMHOBO-KaHNONb-
HOW (hNioC, M AOPOXKYU 3anyxvBalTcs
Dns nyxedns NpMMeHsIOT NasnbHUK
MouHocTeio 40 . 100 Br, B 3aBucumoc-
TV OT pa3mepoB nnartbi. XKano nasnb-
HuKa AOMKHO BbiTb rMagkuM, XOpoLlo
06NyXeHHbIM ¥ NPOrpeTbiM, HO He ne-
perpeTbimM (NpUNoI OT HEro He AOMKeH
oTBanuBaTbCst M TEMHETb). JlyasT nna-
Ty nerkonnaeskuMy NpunosiMu, Hanpu-
mep, MOC-61. B3ss Ha xano HEMHOro
npunos, Nerko NpoeoAasT UM No yaep-
XuBaemom nog yrnom nnarte. Usnuuiku
npunost “croxstotcs” BHU3 ¥ yaansioT-
cs.

MoHTax anemedTOB Ha nnaty yao6-
HO BbINOMNHATb NASNbHUKOM MOLHOC-
Tblo 25.. 40 BT, c xanom B Buge 3arto-
YEHHOro kapaspatla, ¥3 KOTOpOro Bbi-
Tawmny rpucdens, T.e. ¢ NpocBEpneH-
HbIM NO Ocy Ha rMy6BuHy npuMepHo 1 cm
oteepctvem J1.. 1,5 mm. MNpu naiike
Kano nasnbHYKa NOrpyxaetcs B KaHu-
¢donb, GepeTcst HEMHOTO NpYNOs, Xano
opesaeTcs Ha BbiBog AeTanu, o6pesaH-
HbIA A0 1.. 2 MM, NpwxumaeTcs K ponb-
re ¥ NOBOpaYMBaETCH HEMHOIo BOKpYr
ocy Bnpaeo-Bneso, obecneuvsas pas-

HoMepHoe “yKpbiBaHue” Bblsoga npuno-
eM. Takum obpasom nonyyaertcs camas
KayecTBEHHast Nanka ¢ MUHUMaNbHbIM
KONW4ecTBOM Npunos.
CMOHTupOBaHHas n HanaxexHas
nnara noMewlaeTcs B NOAXOASLUMA KOp-
nyc. OpgHako rotoBble Kopnyca “Ha Ao-
pore He BanstTcs”. MOXHO n3rotoevTb
BNOMHE NpUNUYHbIA KOPNYC M3 KYyCOYKOB
OBYCTOPOHHEro cTeknoTekctonuTa. Tor-
Oa Npu U3roToBNEHUN NNatbl NO ee rne-
pumeTpy ocTtaenstor Hebonbume no-
nocky ¢ponbry. Topubl NNaTbl BbipaBHu-
BalOT, NPOBOASt UMY NO NUCTY pa3ocnax-
HOW Ha pOBHOM cTONne HaxgaudHon Hy-
Mary. 3ateM Kycouky cTeknotekctonu-
Ta (Byayume cTeHkun Kopnyca) npvkna-
ablBaTcs K nnaTte nog yrnom 90° u
NOAroHs0TCS APYr K ApPYrY NO BCEeMy
nepumeTtpy nnatbl. CTeHKky Kopnyca
NYAsTCs C BHYTPEHHER CTOPOHbI, Kak
ONMUCaHo Bbllle, 1 NpyNavealoTCs kK Nna-
Te. B yrnax BnavBaloTcs Kpenexsbie
rainku, K KOTOpbiIM NpUBUHYNBAIOTCS
BEPXHSIS M HUXKHSS KpblKK Kopnyca.
Dns oBecnevenyns NNOTHOro npuvnera-
HUS KpbillieK K HOKOBbIM CTEHKaM 1 X0-
POLLIEro ANEKTPUYECKOro KoHTaKTa (Kor-
0a KOpNyC OQHOBPEMEHHO CINyXWT 3K-
paHOM) K KpbluikaM npukneusaeTcs
TOHKUIA NMCTOBOM NOPONOH, a CBEpXY —
donbra unu 6ymara oT nayek 4vas
(cbonbroit Hapyxy). MNpy 3akpbiBaHuy
Kpbillek ¢onbra npyxvmaercs kK 60ko-
BblM CTEHKaM No BCEMY NepuMeTpy, v
nonHas akpasuposka obecneveHa.

&

BO3BPAUIAACHL K HANMEYATAHHOMY

(“PM”2/04, C.28)

Mpy npoTsirMBaHuy NpoBOAA-KOH-
Ayktopa B Tpybky no texHonoruu,
NpennoXeHHo! B CTaTbe, NPUXORUT-
cst Aenatb Hagpesbl B Tpybke, a no-
TOM uX 3aknevBatb. Ecnu 3Ty onepa-
umio caenaTb no-apyromy, Tpy6ka 6y-
DeT uenoi No Bcelk anuHe.

Dns paGoTbl HeoBxoaum nbinecoc u
cypoBast HUTb ANWHORK, NpeBbiuiato-
uier pnuiy TpySku ans kabens. Pa-
6ota BbinonHsietcs easoeM Llenb Ha-
YanbHOM onepauuy B TOM, YTo6bl BO3-
AyX 13 nbinecoca, NPoxogs No Tpy6-
Ke, YBNeK HATb M NPOTARYN ee BAONb
Bcel Tpybku

MNocnepoBaTtenbHOCTb AGKCTBUM

S

TOHKUN MHOINOXUnNbHLIN
Kabenb

cnegytoulas. MNbiNecoc co WnaHrom ro-
TOBST ANst pa6oTbl Ha BbiayBaHue.
OpuH Yenoeek HaxoaUTCs BO3NE Nbine-
coca, y Hero B pykax kosel Tpy6ku v
HuTb. KoHel HuTu BBOAUTCS B TPYy6KY,
BKIlOMAETCs Nbinecoc, n Tpy6ka nogHo-
cUTCSH K uinadry neinecoca. B ato spe-
Mst BTOPO# 4enoBek NpoxoavT BLAONbL
Tpybku, pasrnbaer mecta nepexvuma
Tpybku, 6epeT B pyku ee BTOpO#K KoHel,
1 HaTsrueaer, uTobbl obecnedusnics npo-
Xo4 Bo3gyxa no Bcein Tpy6ke. MepBbii
yenosek obecneunBaeT Nogavy HUTY y
Bo3Ayxa B TpyGky Koraa HuTb npoTsirv-
BaeTcs vepea Tpybky, kK HEN NpuBSA3bI-
BalOT NpPOBOA-KOHAYKTOP YU NpOTSrusa-

“
10T ero BHyTpu Tpybku. Janee pein-
CTBYIOT NO TEXHONOMY CTaTby.
MpoBoaa, BBoAuMbie B TpybKy,
npeasapuTEnbHO rOTOBATCS OTpeska-
MU yaBOeHHOW ANuvHbi kabens. K npo-
BOAY-KOHRYKTOPY Nepen NpoTsirvea-
HUEM OHW KPENSTCS 3a CepeauHy.
3To No3BoONsET YMEHbLWUTL TpeHue
npv npotarMBaduy Ecnu ny4ok npo-
BOAOB, BBOAMMbIX B TPYOKy, No Auna-
MeTpy 6Nm3ok K ee BHyTpeHHeMyY au-
ameTpy, To ans obnerdyexHuns npoTs-
rMBaHns MOXHO HaTepeTb NposoAa
MbioM uny obebinath TanbkoMm.
Ons Tpy6ku 6onbuloro gvametpa
pekoMeHAayeTcs Nnepea NpoTsarvsaxu-
€M HUTW NPUBS3aTb K €8 Havany Kno-
4YOK BaTbl NOAXOASLIErc pasmepa.
BaTtHblit Nbbk BbicTPO NPOTAHET HUTL
Mo paHHOM TEXHONOrMN B AOMaLLIHUX
ycnoeusax 6einy vsrotosneHbi kabe-
n anuHoi 30 m
B.ANEKCUH,
r-MupHbin, ApxaHrenbckon obn
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Mpegnaraemoe NPOTABOYroHHOE YCT-
POMCTBO HE TOMbLKO BKIHOYAET CUPEHY
NpY HECaHKUMOHNPOBAHHOM OTKpbIBa-
HUW ABepeit, kanoTa unuv baraxuuka, Ho
1 BnokvpyeT npy 3ToM 3axuranne Cee-
TOAMOA, HaxopAWwwMAcs Ha npubopHoit
nadeny, curdanusvpyeT O ero rotToBHo-
ctv [Mpu oTKpbiBaHuy kanoTa, baraxHu-
Ka yinu kako-NMBo ABepLb! HauMHaeT ry-
OeTb knakcoH aeToMmobuns (anurenb-
HOCTb 3By4aHus 3agjaeTcs npeasapu-
TenbHo) OAHOBpEeMEHHO BkMOYaeTcs
yenb GnoknpoBky 3axuranua v ocraer-
CSl B COCTOSIHUM camoygepxaHus Bno-
KMPOBKa 3aXWranns CHUMAETCs TOMbKO
npy OTKMIONEHUM YCTporcTBa

BknoyeHne 1 BbikNiOYEHUEe yCTpOK-
CTBa OCYLLECTBNSAITCH C NOMOLWbIO He-
60ONBLUOIO Mar4uTa, KOTOpPbLIA NepemMe-
LWaeTcs COOTBETCTBYIOLWMM MOMIOCOM
nepen repkoHOBLIM pene B kopnyce DIL
Ecnu BknioueHe Npon3oLLno, Ha kopoT-
KOe BpeMs BCMbIXWBAOT Namnbl ykasa-
Teneik NOBOPOTA, BbLIKMIOYEHNE Takxe
CUTHanNU3upyeTcsa 3aropaHveM 3Tux
namn [MpoTWBOYroHHOe yCTPOWCTBO BO
BKITIO4EHHOM COCTOSIHUYM noTpebnser Tok
okono 40 mA

Cxema ycTpoiicTBa npueefeHa Ha
puc.1 Bkniouexue ocywecTBnsaercs He-
60nbLIYM MarHMToM, KOTOpLIA Nepeasu-
raercs (C COOTBETCTBYIOLLUEA NONAPHOC-
Tbi0) nepen pene J4 Pene nakneunsaer-
CS1 Ha KOMnak OAHOK 13 3apHux pap Cu-
NOBLIE NUHMU NOMNS NOCTOARHOIO MarHy-

Ta 6ecnpensiTCTBEHHO NPORUKaIOT Yepes
nnacrtmaccy EcrecrBeHHo, pene fomx-
HO BObITh 3amMacknpoBa-Ho

HanpsxeHve nutanusa yepes 3amkHyB-
LUMECH KOHTaKTbI pene NonagaeT Ha ka-
TYLUKY, NPYMBOASLLYIO pene B AeicTeue,
¥ Ha “3NeKTPOHUKY" NPOTUBOYIOHHOIO
ycrpoiictea O BKMQUEHUW cUrHanuau-
pPYeT BCObIlLKA HA HECKOMbKO CeKyHA
namn ykasarenein nosoporta OHu BkMIO-
YaloTcs ¢ NOMOWI0 pene J3, a oHo nNpu-
BOAUTCS B AEACTBUE TPAH3UCTOPOM T4

BpemenHasn Bbliiepxka OCyLlecTBNs-
eTcs cneayoowmm obpasom BHauane
kongencarop C6 paspsker Korgasayc-
TPOWCTBO NoAaeTcH HanpsXeHue, oH Ha-
YMHaeT 3apsxarbCa yepes pesncrop
R13 3apsagHblit TOK ABNSeTcs oaHoBpe-
MeHHO ¥ TOKOM Basbl TpaHaucropa T4
TpaH3nCcTop OTKpbIBAETCH, U B €ro KO-
nexropHoit yenu cpabareieaet pene J3
3T0 cocTosHMe ANUTCH BO Tex Nop, noka
korngercarop C6 He 3apsanTcs NnonHoc-
Tbio ocne nonHon 3apaaky KOHAeHC Ca-
TOpa nepecraer Teyb TOK B yenv 6a3bl
T4, TpaH3ucTop 3akpbiBAETCH, KOMMex-
TOpHLIA TOK McyesaeT, U pene oTnycka-
er

Lns oTknioyeHus ycrpoiicrea Heobxo-
AYMO MEAMEeRHO NPOBECTU NpPOTUBONO-
NOXHbIM NONIOCOM MardvTa nepeg pene
J4 Torpa pene oTnyckaer, n Hanpsxe-
Hue ucyezaer B MoMeHT OTKMoYeHun
CHOBA BCMLIXYMBAIOT NaMnbl ykasartenewn
noeoporta [lpy 3TOM NpOMCXORUT chne-

G.PLACHTOVICS.

Aytowuni npouecc Bo sknouerHom co-
CTOSIHUM HanpsXKeHue Ha KoHAeHcaTope
C7 orcytcteyer B TOT MOMeHT, korpa
pene J4 oTnyckaer, HanpsXeHue pesko
napaer v BbicTpo pocTvraeTt Hyneeoro
3HaveHus B 31O Xe Bpems KonaeHca-
Top C7 3apsixaerca uepes pesvcTop
R16 3apsapanbiit Tok C7 oTKpbiBaeT TpaH-
3ucrop T5 lMosiBMBLLMIACA €ro KONnek-
TOpHbI TOK Hepes pesuctop R15 oTkpbi-
saet T4, pene J3 nputArveaeTcs, u nam-
Mb! yKkasarens NOBOPOTOB 3axuralTcs
OHu OoCcTalnTCA BKMIOYEHHLIMU A0 Tex
nop, noka C7 He 3apagvTcs NONHOCTLIO

TakumM 06pa3oM, NpOTUBOYIOHHOE YC-
TPOMCTBO aKTUBMPYETCH NOCTOSHHBIM
MarduToM, BKMOYawwmM pene J4, ko-
Topoe 3aTeM camobnokupyerca Ecnn
YCTPOWCTBO HAxX0AUTCH B aKTMBHOM CO-
cTofiHuy, ceetutes ceeroauos D1, Ha-
XOAAWMIACA Ha NpubopHOA naHenu as-
Tomobuns

Taitmep IC1 chyHKUMORUpYET B CXeme
kak Mynetusubpartop Yacrora myneru-
subparopa 3aeucuT OT HOMuHanos R1
m C1 Ha koapduuveHT 3anonHeHun
enusier senuuuHa R2 Beixog IC1 uepes
R3 ynpaenser ceeveHueM ceeroguoaa
D1 Mocne BkniouYeHun (3ambikaHusA
pene J4) mynetusubparop sbipabaTbisa-
€T MMNYNbChl, NOSTOMY HaxOAAWMIACA B
€ro BbIXOAHOM Lieny ceeroguon D1 senbi-
XviBaeT B TakT konebaHnam

Mpu oTkpbiBaHvy kanota, BaraxHuka
vny ABepubl 3aMbIKaeTCH COOTBETCTBY-
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IOLWA BbIKMIOYATENb, Y YEPE3 OAWUH U3
avopos D5...D10 ypoeeHb Ha exoge 2
(START) IC2 BicTpo meHsercs ¢ “1” Ha
“0". OpHosubpaTop 3anyckaercs. Bpe-
Ms ero paboTbl MOXHO perynupoearb no-
TeHumomeTpom P1. MNoka paboraer oa-
HOBWEPATOp, NPEPLIBACTO 3BYYUT KNak-
coH aBroMo6buns. Bo Bpems paboTb oa-
HoeubpaTopa Ha Bbixoge 1C2 umeercs
BbiCOKWIA ypOBEHb, KOTOPbLIA Yepes pe-
3ucTop R7 oTkpbiBaeT TpaHauctop T2 v
Tupuctop Ti. B cooreercreun ¢ “kada-
HUsiMW”® MynbTUBUGpaTopa 3ambikaeTcs
1 pasmblkaetcs pene J1. 3T1o npovcxo-
OUT o tex nop, noka IC2 Haxoantcs B
HEYyCTOWYMBOM COCTOSIHWM, U Ha €€ Bbl-
X0Ae BbICOkWIA ypoBeHb. Korpa IC2 “on-
pokvuabliBaeTcs obpaTtHO”, T2 3akpbiBa-
eTcs, v pene J2 6onblue He NpUBOANT B
DEeRCcTBUEe KNAKCOH.

Mpu cpabaTtbiBaHuy TupucTopa Ti Ha-
XOQsAUleecs B €ro aHoaHoK Lenu pene
J2 samblkaercs, oTknioyast 3axuraHve
asTomobuns. MpoTekawowmit no pene
TOK CO343€eT NaAeHue HanpsHKeHUs Ha
BbiBOgax avwona D3 Bennuuna sroro
HanpshkeHus — okono 0,6 B U oHo ye-
pes pe3uctop R18 oTkpbiBaeT TPaH3nc-
TOp T3, KOTOPbLIA 3aXWUrAeT cBeTOANOA
D4 C nomoubio pesnctopa R8 Tok cee-
TOAWOAA YCTAHABNWBAETCA PABHbLIM Npy-
MepHo 15 MA. Tupuctop Ti ocTaetcs
OTKPbITLIM A0 Tex nop, noka He Gyger
OTKMNIOYEHO BCE YCTPOWKCTBO. 3TO 03Ha-
Yaer, 4yTo Bce 3To Bpems Bynet Gnoku-
POBaHO 3axuraHue.

Heckonbko cnoB 0 6NokMpoBKe 3axu-
raHuvs. MNpocTeiunm cnocobom Hbin Gbl
paspbiB NposoAa, BEAYLIErO OT BbiKMI0-
yaTens 3axuraHusi, ¢ NOMOLLbIo pene J2.
370 — oveHb NPOCToe peLueHue, oaHa-
KO OHO TpUBUANBHOE W ANSst aBTOYIOHLLU-
K&, KOTOpbilt Nerko goragaeTcs, Kak 3a-
NycTuTb ABUraTenb (0AHaKo, HeMb3s 3a-
6biBaTh, YTO B TO BPEMS KaK YrOHLLWK
“konaeTcs” B MOTOpE, NPEPLIBUCTO ryanT
KNakcoH asromobuns)

Opyras BO3MOXHOCTb BNOKUPOBKU —
WUCKITIOYEHWE NORBMNEHWUS UCKPbI 3aXura-
HUsR. O6bIMHO BENUYMHA EMKOCTU KOH-
AeHcaTopa, napannenbHoro UCKpoBo-
My NpomexyTky, pasHa 0,2...0,22 mk®d.
Ecnu eMkocTb koHAeHcaTopa cyule-
CTBEHHO YBENUYATL, UCKPA HE BO3HUK-
HeT. OnblT NOKa3biBaeT, YTO ecnu na-
pannenbHO UCXOAHOMY KOHAEHcAaTopy
NOAKMIOYUTL SNEKTPONUTUIECKUIK KOH-
aeHcatop Ha 10.. 20 mk®, nckpa “vc-
yesaet”

OAHako Takoik “KOHAEHCATOPHbLIA”
cnocob HenpuMeHWM ¢ TpaH3ucTop-
HbIM 3aXuraHvuem. B atom cnyvae Mox-
HO BKNIOYXUTb BMECTE C pene namnod-
KY HakanuBaHus mexay tpaHcgopma-

Puc. 2

TOPOM 3axXuraHus u maccoir. B takt
NpepbiBaHUAM 3aXuranvs TpaHcgopma-
Top Byder “cagutbes Ha Maccy”. Jlam-
No4YKa He NO3BONKRET B MOMEHT Npepbl-
BaHWs PE3KO U3IMEHATLCH TEKYLIEMY B
nepsuyHoit obmoTtke Toky. Her pesko-
ro U3MEHEHWs MarHWUTHOrO NOTOKA —
HET HanNpsHKeHWs 3aXuraHus, U asura-
Tenb He 3anyckaetcs MoxHO B3aTL Nam-
NoYKy MouHocTeo 5 unu 10 Br Ha 12 B.

Pene J2 npy BKNYeHWU paspbiBaeT
nposoAa, WAYLWA OT NMUTAHURA K TpaHc-
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dopmaropy. Ecnv ans 6nokupoBky 3a-
Xuranuus seibpaHbl nocnegHue asa Ba-
puaHTa, Npy NOAKMIYEeHUU pene Heob-
XOAUMO WUCNOMNb30BATL HOPMAanLHO pa-
30MKHYTbi€ KOHTaKThl pene. Toraa, Kor-
na pene J2 cpabarbiBaeT, kK COOTBETCTBY-
1oLLeit ToYKe TpaHcdopmaTopa Nogkio-
YyaeTcs KOHQeHcaTop YNy Namnoyka

Devanu. MNevarHas nnara ycrpoicrea
npvueeseHa Ha puc.2, a pasMelleHne ge-
Tanek — Ha puc.3

Pene J1, J2 1 J3 — Tina OMRON M44
wnn RE-CO-GPM-4. BmecTo TypucTopa
TIC47 MoxHO wcnonb3osaTe BRX46,
BRX47, TO8N-50T, TO8N-100T, TO8N-
200T v .n lepkoHosoe pene J4 nonx-
Ho BbiTb B kopnyce DIL; rnasHoe, 4Ttobbi
ero karywka 6bina Ha 12 B. MoxHo uc-
nonb3osatb pene rtuna HAMLIN
HE821A12-30.

Pene J4 Heobxoanmo pasmeularb Tak,
4106kl MOXHO BbLINOC NEerko npoeecTw



OKOMO HEero MarHWTOM [Ns BKMIOYeHUs
¥ BbiknoyeHust EctecTBeHHO, OHO gon-
XHO ObiTb HE3AMETHLIM ANS aBTOYroH-
wuka Obparure BHUMaHWE 1 Ha TO, YTO-
6bi Henerxko 6bino gobpartbest KO Npoeo-
L0B ycTpoicTRa

Ans curHanuzayuu 06 OTKpbiBaHUN
LiBepubl, kKanoTa uny GaraxxHuka MoXHO
MCNONb30BaTb NPOMbILUNEHHbIE HAXWUM-
Hble nepeknyareny — vMx uMeeTcs
O4eHb MHOIO ¥ B Pa3HOM UCMNOMHEHWU
Heobxogvmo npumensiTe Takue nepe-
Knioyareny, KoTopbie Npu OTKpbiBaHUN
AiBepubl 3ameikatorcst MepeknioyaTtenu
OLHUM KOHTaKTOM COBLUHAIOTCS ¢ mac-
COW, @ BTOPbIM — ¢ KaTOBOM OGHOro 13
aviogoe D5 D10

MpoTUBOYroHHOE YCTPOMNCTBO MOMTU-

pyeTcst B METannuM4eckom unu nnacr-
maccosom kopnyce Kopnyc porxes
6biTe BOQOHENpOHULAaeMbiMm CTeHKy
KOpfyca, Yepes KoTopylo BbIXOGAT Npo-
BOZA, HEoBXogUMO YNNOTHUTE CUMUKO-
HOBOW pes3uHoi v repMmeTrukom Cam
KOPNyC MOXHO pasmecTuThb B NMo6OM He
6pocatowemcs B rnasa mecte CeeTo-
avopbl D1 v D4 HakneusalTcs Ha npu-
6opHoit navenu $ peKoMeHRylo uc-
Nonb3oeaTth BMoLbl ¢ HoNbLUOK CBETO-
CUNOI — OHM TOFAa Ny4ule BUSHBLI Npy
LHEBHOM oceelleHun Bpems asyvanus
KMakcoHa MOXHO OTperynuposaTtb no-
TeHymometpoMm P1 Mocne yctaHoeku
YCTPOWCTBA, €ro NPOBOLAA MOXHO CNpsi-
Tarb, Hanpumep, B o6onoyky craporo
kabens v Tn

Motpebnexne Toka YCTPOUCTBOM B
cocTostHUY nokost (Npv pa6oTtalowem
avoge D1) menblie 40 mA 370 3KBUBa-
NeHTHO NOoTpebneHunio NaMnodky Haka-
nueaxusa 0,5 Br/12 B Mpy cpabarkiea-
HUN TOK yBenuumBsaeTcs, 4To 0bycnoe-
NeHo 3ambikaHveM pene J2 v TOKOM au-
oza D4 Morpebnsiembld TOK Npyu 3TOM
MeHblle 140 MA, 4TO IKBUBANEHTHO
namnoyke Hakanueaxust 1 Br/12 B Xors
40 MA — BOBOMbLHO ManNeHbKWA TOK, HO,
HanpuMmep, BO BPEMSI 3UMHENR CTOSIHKY
XenaTenbHo 3anyckaTb MOTOp XOTst Bbl
LBa pasa B Mecsiy, (4N NOG3apsifky ak-
KyMynsitopa)

Hobby Elektronika, 4/98

epeaco [ A Benecrozo)

e PEMEBOW CUIHAJIM3ATOP

Mukpocxemy ICD1420, MHOrOKpaTHO
OCYLLECTBINAIOLLYIO 3an1Cb ¥ BOCNPOU3-
sefeHve peun [1 3], MOXHO UCNONb30-
BaTb Kak curHanuaarop B asTomobune
npv ABUXEHWUW ero 3agHuM xogom Ha
puc.1 nzobpaxeHa cxeMa, NO3BOMNSIO-
was ocywecTBUTb NpeaBapuTensHyto
3anycb ¥ KOHTPONbHOE BOCNpOY3Beae-
Hue peun Mocne 3anucu hboHOrpammel,
npefynpexaatmowen okpyxawwux ob
ONacHOCTY HaxXO/UTLCS C3aAn aBTOMO-
6uns, BLIKMNIOYAKT YCTPOMUCTBO U OCY-
LWEeCTBNAT M3MEHEHUst B CXeme CoO-
rnacHo puc.2 Mocne atoro ygansior
anekTpeTHbiA MyukpodoH BM1 1 yenu,
CBS13aHHbIE C €ro NUTaHuem

Ans ycuneHus 3syka CNyXuT vHTer-
paneHbid yeunutens DA2 (TDA1557)
B arom gByxkaHanbHOM ycunutene
MCNOMb3yeTCs OQWH kaHan Ycunurtenb
Harpy»eH AMHaMUKOM MOLLHOCTbIO 4 Br,
KOTOpbIA 06ecneunsaeT BNONHe Npuem-
Nnemylo rpoMKocTb BOCNPOU3BEAEHUs
npegynpexaawei poHorpammel

MogknioyaeTcs 3T0 yCTPOWCTEO K CUr-
HanbHbIM Namnam 3afHero xoga, v
noka oHu BKMNoyeHbl, poHorpamma by-
LeT 38y4yaThb HernpepbIBHO, NepUoauyec-
kv noaTopsisicb 10 gaHHbIM Ha MUKPO-
cxeMy, (hoHOrpaMma MOXeT XpaHuUThLCSt
8 ee namatu 100 netr v noBTOPATLCS
100000 pas

Cwruan Ha BknioyeHue (oHorpamMmel
¥ NOBTOPHbLIA NYCK OCYLIECTBNAIOTCS
asTomarudecky MepBoe BkNlOYEHUEe
OoCyLlecTBNAETCS NYTEM 3aMbiKaHus
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BblBOga 24 DA2 Ha kopnyc MNynbCoMm
3apsgHOro Toka koHgeHcartopa C12, a Nutepatypa

NOBTOPHbIE BKIMIOYEHUSt NPOUCXOOST 3a
CYeT MMNynkca oTpuuaTenbHoik nonsp-
HOCTY Ha BbiBoae 25 DA2 B MOMeHT
OKOHYaHust pOHOrpammel
Mukpocxemy DA3 cnegyeTr nomec-
TUTL Ha HeBonbLwoi pagnarop. Bee ye-
TPOWCTBO BMECTE C [UHAMUWKOM pasme-
weHo B 6araxxHom oTceke apTomMobuns

1 A WuTtukos OgHokpucTaneHas cu-
cTema 3anucn/BOCNpou3BELEeHUs peun
— Pagwo, 2002, N2, C 19

2 ANaprvd 3BYKOBOW MOZYNb Ha
ofHoW MukpocxeMe. — Pagwo, 2002,
N11, C.40.

3 W Heuaee 3Bykoeas zanvcka. —
Paguo, 2003, N10, C 45



ATIAPTUH,
r ExarepuHbypr

B nopoxkHbix “npotkax” asromobuvns
NPUXOAUTCA OepXarb Ha TOpMOo3e A0C-
TatoqHo AgnurensHoe Bpemst Npovicxo-
[OUT He ToNnbKO Bbipaborka pecypca
namn cron-cur{ana, Ho ¥ paspsap akky-
MynsiTopa, TK aswrarens paboraer Ha
NOHVKEHHBLIX 0BopoTax (BXOROCTYIO)
MNpepnaraemoe yCcTpoicTBO aBTOMATU-
YEeCcKM OTKITIOYAET Namnbl CTON-CUrHana
yepe3 3 4 ¢ nocne Haxarus nenanu
TOpMO32a

YCTpONCTBO BhINONHEHO B IBYX Bapu-
aHTax c WCronb3oBaHWeM TPaH3WCTOo-
pos v pene (puc.1) 1 Ha BeckoHTakT-
HbIX NeMeHTax — MUKpoCXeMax U on-
TpOHe (punc.2)

MNepBoe ycrtpoiicTBO Npeacraenser
coboi, no cytv ena, penemHo-TpaHau-
CTOpHbIM opnHoBwbpaTrop B ucxogHom
COCTORHUY BCE 06eCToHeHO, T K KHonM-
ka SB1, ceazaHHas ¢ neaanblo TOPMO-
3a, He Haxara KoHpgeHcatop C1 pas-

BbIKJ'IIO‘-IATEJ'Ib CTOI'l-CMFHAJ'IA

B “I'tt™

torca Pene K1 oTnyckaet, namnbl rac-
HYT, XOTA Nnefank TOpMOo3a Npodornxa-
€T HaxoAuTLCA B HAXATOM COCTOSHW
(aBTOMOBVINE HE ABWKETCH — Yero cur-
Hanwusuposartb?)

HocratouHo oTnycTUTL Ha KOpoTKoe
Bpems nenans Topmosa U CHoBa ee
HaM@Tthb, KaK MPoLecc HA4MHAETCH CHO-
Ba KonpgeHcarop C1 B MOMEHT pasmbi-
kanust SB1 paspskaercs 3amkHyBLIN-

Xt
»F 5.8

SB1 “TopMo3®

R1 2 -
KT315

T2
R2
vy KI8150

K1
PMY (331}

N/
Puc. 1 Y*

OCYLLIEeCTBNATL NPEepLIBUCTOE BKIIOYE-
HYie Nnamn CTorn-curHana B TedeHvie 3 ¢
¢ qactoton 1 Ny OHo copepxuT

- TAKTOBLIN FreHEpAaTop Ha sreMeHTax
DD1 1, DD1 2,

- cuerTuuk umnynscos Ha DD2 1,
DD2 2,

- mopynsatop-ycunutens DD1 3,
DD1 4,

- ONTPOHHLM KNtoy VU1 ¥ TpaH3uc-
TOpHBLIA KMoy VT1

MNpy Haxatuy negany TopMmo3a, de-
pe3 kHonky SB1 HanpsbkeHne nutaHus
nocTynaet Ha cxemy Tpurrepa copachbi-
BalOTCs B McxoaHoe (HyneBoe) cocTos-
HYi€ KOPOTKVM MIMIMYNbCOM, BO3HWKAIO-
L¥M 33 CHeT TOKa 3apaaa KoHAeHcaTo-
pa C2, v HaunHaeT paboTtaTh TAKTOBLIN
reHepartop TakroBble MNynbCh NOCTY-
nalT Ha CYeTYVK ¥ Ha BuiBOAbLI 9, 13
anemeHtoB DD1 3, DD1 4 Ha pgpymx
BXOAAX 3TOW MUKPOCXEMbl — Normyec-

Puc. 2

k Buf 1% D01 D02
3
20k T

x25B
omz1 | Luun
o[t 42l 2hfr Lo
c _J-”——r
o 0

k 0wt 7 001,002 <o

¢
.37

—ﬂ—-*

SSee

D01 KS610A7,

M D02 K176TM1

X1
+128
>

Y11
KTB27A

PSOKEH 32aMKHYTbIMY KOHTaKTamMyl pene
K2 1

B momeHT nosBnieHvs HanpskeHus
(nepans TOpMO3a Haxarta) oba TpaH3uc-
TOpA OTKPLIBAKOTCA TOKOM YEPE3 3aMKHY-
Thle KoHTakTet K2 1 3atem pene K2 cpa-
barbiBaeT, KoHTaKThi K2 1 pasmbikatotcs,
HO TpaH3KCTOpb! NOAAEPKUBAICTCA B OT-
KPbITOM COCTOSIHWM 33 CYeT TOKa 3apsiaa
koHpeHcaropa C1 [Mpu orkpbiBaHWu
TpaHaucTopos cpabaruiBaet pene K1, Ha-
npshxeHvie yepes KoHTakTbi K1 1 nocry-
naeT Ha namnbl cton-curdana EL1, EL2

Mo victewennn 3 4 c koHpeHcaTop
C1 3apspKkaercst, TOK Yepe3 Hero npe-
KpaLlaercs, ¥ TpaH3UCTOPpb! 3aKpbiBa-

mucs koHTaktamu K2 1, nockoneky K2
ortnyckaet

Pene K1 BbibpaHo € MOLHbLIMY KOH-
TaKTamMy ¥ PacCHMTaHO Ha HanpshkeHvie
cpabarbiBaHua 8 10 B Bce ycrpon-
CTBO PasMeLLEeHOo B NRAacTMAcCOBOMN KO-
pobouke n yctaHoBREHO B BaraxHom
orcexe

Hecmotpsa Ha TO uTO TOK cpabartbiBa-
Hus pene K1 — oxono 100 MA, pagva-
TOp K TpaHauctopy VT2 He TpebyeTcs,
NocKonbKy OoH paboTtaeT KpaTKoBpeMEH-
HO

Cxema BTOPOro BapuaHTa ycTpomcTea
nokasaHa Ha puc 2 YCTpoOWcTBO, Bbi-
NonHeHHoe No 3TON CXeMe, NO3BOoSIRET

kas “1” ¢ KHBEPCHOIO BbIXoAa Tpyrrepa
DD2 2 Tarxum o6pa3om obecneuvBaer-
Cfl NPEPLIBUCTOCTL NOAABAEMOro CUr-
Hana Ha ontpoHd VU1 w pnanee ¢ ero
Bbixofa Ha TpaH3ucTop VT1

Mo ucreueHun 3 € HaA VHBEPCHOM Bbi-
xopae Tpuitepa DD2 2 nossnseTtca nom-
yeckuin “0’, onTpoH BLIKNIOYAETCA, 3aKPbi-
Bast TPaH3uCTop J1amnbl racHyT, HECMOT-
pst Ha TO 4TO Nepant TOpMo3a HaxXara
MNpw ornyckanvv negany v ee NOBTOP-
HOM Haxkaruui NpoLecC NOBTOPRETCH

Tpaxauctop VT1 cnegyeT pasmectuts
Ha paguatope nnotiaabio 25 30 cm?
Paguartop He omKeH Kacarbea Kopny-
ca aBToMobuns



BxkniouvB Tenesunsop B oTCyTCTBUE
Tenenepesay, Ha aKpaHe 4acTo MOXHO
YBUAETL PaAYXHYIO KapTUHKY — Yepeno-
BaHvie UBETHbLIX Nonoc. 3To paboTaer re-
Heparop usetHbiX nonoc (MU). Ero cwr-
Han ABMsETCH Kak Obl ANEKTPUHECKUM
9KBMBANEHTOM WOEANbHOK NepesaloLLen
Kamephbl ¥ NpegHasHavyeH ans KOHTPors
TOYHOCTW BOCNpOU3BEAEHYST LIBETOB.

N3obpaxeHune 8 uBeTHBIX NMOroc
(puc.1, a Takke puc.2a Ha 4-i cTpa-
Huye obnoxku), cozgasaemuix LM,
coaepXuT 3 Nornockbl OCHOBHbLIX LIBETOB
(kpacHyto, 3eneHyto 1 cruHI), 3 Nono-
Chbl flononHuTensHbIX (ronybyto, nypnyp-
HYI0 ¥ XenTylo), a Taike 6enyio n yep-
Hyto nonocsl. LM moxeT BoiaaBaTh Kak
BEpTVKanbHbIe, TaK M FOPU3OHTANbHbIE
nonocsl, Npuyem nonosuHa benoi no-
nocbl MOXeT NnepenaBaThes kak cepas
OpHako obbiMHO nepenalTcss BepTu-
KanbHble FIONROCHI.

Ona nonydyeHuss LUBETHBLIX NOMNOC HA
TeneueHTpe UCNonb3ylTcs 3 curHana
OCHOBHbIX UBETOB B hopme npsiMoy-
roNbHbIX YMAYIBCOB, KOTOPble OTRW4a-
TCA Apyr ot gpyra no dacrorte. Tak,
curHanbl 3eneHoro (G) nepepatorcs Ha
ocHosHOW (15,625 klu), kpacHoro (R)
-— Ha ABOWHOW, a cuHero (B) — Ha ye-
ThIPEXKPATHOM HYaCcTOTe CTPOYHOW pa3-
BepTk. COOTBETCTBEHHO, KaXAbiA U3
HWX NPV OTCYTCTBWM IBYX APYIvX CO3aa-
€T Ha 3KpaHe UBEeTHOro Terneswsopa
n3obpaxeHvie OAHOLBETHLIX MOJOC,
YUCIIO KOTOPBIX 3aBUCKUT OT COOTHOLLE-
HVYiISE MEeXY 4aCTOTOW MMMYIbLCOB AaH-
HOC LBETa ¥ 4YaCTOTOM CTPOK.

MMnynbCbl 3eneHoro, KoTophble nepega-
IOTCS! HA OCHOBHOW CTPOMHOM 4acToTe,
pasgensior pactp nononam (puc.26).
Onxa nonoswHa ero 6yner seneHown, opy-
ras — TeMHoN (4epHon). UMnynbcbl kpac-
HOFo Ha OBOMHOW CTPOYHOM 4dacToTe
(31,250 «"y) coznatoT 2 kpacHble u 2 Tem-
Hbleé nonocsi (PUC.2B), @ VMNYNbLChI CY-
Hero (puc.2r) Ha 4-KpaTHOW CTPOYHOR
vactore (62,500 k'u) — 4 cvHne v 4 Tem-
Hble nonockl. Bce BMecTe uBeToBbIE CU-
Hanbl K CO3JAI0T NOMNHYIO KApTHHY UBET-
HbIX MOMNOC, KaK NOKA3aHo Ha pyc.2a.

Ha puc.3a nokasaxbl ccymnnorpam-
Mbl curHana “BeprukansHble upeTHble
nonocwl” MNYM. Ecnu cnoxXuTs curHans
kpacHoro (ER), senetoro (Eg) v cuHero
(Eg) B nponopuusx, onpeaensiowmnx
CTPYKTYpY CUrHana sipkoctu

B.MACELKUN,
220005, r.MuHck, a/e.

A” HA 3KPAHE

Puc. 1

k]
£

HyGo#s

~

Benbii
 KenTbii

r

£O

g

Ey = 0,30ER + 0,59EG + 0,11Eg,

MONY4YUTCH UMINYNbLCHBIA CUrHan, nMe-
oM ocumnnorpammy B chopme necr-
Huubl (pnc.36), npyn KOTOPOM Ha 3kpa-
He TeneBM3opa BOCNPOU3BOAWTCS Ce-
pas wkana. Takas dopma cbnervaer
OLEHKY NapaMeTpoB TPaKTa, B TOM 4C-
e, Vi Ka4ecTBo BOCNpPOV3BEAEHVIs LiBE-
TOB.

BocnpousseneHvie UBETHLIX MOROC
cvrdana "Un s HenpasunsHon nocne-
[OBATENbHOCTY YKA3bIBAET HA HApyLLe-
HWe HopManbHoi paboThl ycTpowcTBa
LIBETOBON CHHXPOHWM3ALWUN WNW yCunu-
TErel KaHanoB KPacHOTO, 3€M1eHOro unu
CUHErO LBETOB TeEBU3VOHHOIO NpyeM-
HVKA.
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1. MNaceuxwinr B.B. LisetHble TeneBun3o-
pbl: YCTPOWUCTBO, 3Kcrnyartauus, pe-
MoHT. — Boponex: LieHrpansHo-HepHo-

2. Nsiceuxvin B.B. LlBeTrHoe Tenesu-
[leHvie B Bonpocax v otBetax. — MH.:
Monbims, 1994, C.382.



Elekironika

T.FABIAN.

TECTEPBI PAJHOJETAJIEM U BATAPEEK

Mpexae qyem cobuparts Kakylo-nubo
cxemy, venecoobpasHo M3roTOBUTb
npocrton tecrep pagvoaeranenn Peub
moer He o6 nameputene, NOCKONbKY
npeanaraeMoe ycTpOWCTBO He faer
BO3MOXHOCTH OfpefensiTb YYcneHHoe
3HayeHvie HOMMHANa NpoBepsieMon fe-
Tanu (Hanpvimep, conpoTvieneHye) OHo
NPUroaHO TONLKO ANs 3KCNpecc-npo-
BEPKY AYCA0B, TPAH3UCTOPOB, Pe3nUCcTo-
POB, KOHAEHCATOPOB 10 NPUHLUMNY “XO-
powur-nnoxon” (puc.1)

Pabota cxeMbl OCHOBLIBAETCS HA YCU-
INeHnKn Toka TpaHsuctopom Ecny mex-
oy Todkamu 1 1 2 Tedet Tok 6a3bl, foc-
Taro4HbLIA 0115 OTKPbIBAHWSI TPAH3NCTO-
pa, B KornekTopHowu ueny 6yner cee-
TUTBCS CBETOAMOA, SIPKOCTb CBEYEHWis
KOTOPOrO 3aBWICUT OT BENWYMHBLI TOKA
6a3bl u KoaddvuvieHTa ycuneHus fno
TOKY TpaH3ucTopa

MeyatHas nMnava gns cxeMbl NpviBe-
neHa Ha pmuc.2 BmecTto neyarHoin nna-
Thl MOXXHO UICNOMNb30BaTh KyCOK OUaIekK-
TPYKA WK FOTOBYIO MaKEeTHYI0 nnary,
BbINOMHWB COEAVHEHVISt NPOBONOYHBIMY
fiepeMbIuKamuy

B rouxkax 1, 2 v 3 nnartbl ycraHaBnu-
BAlOTCA 3aKnefnkyi C BHYTPEHHWM avia-
METPOM 2,5 MM, C HYMW TOYHO cofmna-
CYIOTCS WITerNcenbHblie pa3bemsbl, Uc-
NMONb3yeMbi€ B UIPYLUEYHbIX Xene3HbIX
poporax K HUM MpunavBaloTcs 3aui-
MbI “KpoKOOMI” HA KOPOTKUX FMOKKX Npo-
Bogax Cxema nuraercs OT 4erbipex
nans41MKoBbiX 3nemMexTos o 1,5 B

Mpu nposepke pe3nicTopoB BbIBOAbI
MOXHO Aenarb UCXOASs u3 TOro, Ha-
CKOIbKO SiPKO CBETWUTCS cBEToauop Mo
CpaBHEHWIO C ero CBe4eHUeM Npu Nop-
KNIOYEeHV pe3ucTopa W3BECTHOW Be-
nuuvHe! Ceetopuopg ewle “Tneetr” ang
pesucropoB 6onbwuvx 1 MOm, oaHa-
KO B 3TOM Crny4ae HEBO3MOXHO yXe
3ameruTb Kakve-nubo pasnvuvsa B
APKOCTH

MNpy npoeepke aviopa, ecnvi UHAW-
KaTOPHbIV CBETOAMOM CBETUTCH SIPKO,
OVOA BKMIOYEeH B NPAMOM Hafnpasrne-
HWW, T€ aHof NMOAKNAIOYEH K To4Ke 1,
a karog — K Touke 2 [pu obparHom
NOAKMIOYEHWN UCNPABHOIO AVOAA CBe-
TOAUOA OCTaeTcst TEMHbLIM (KpeMHuve-
BLIW Avion), Unvi Xe odeHb cnabo ro-
put (repmaHneBbiid avion) Ecnu koH-
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TponupyeMblil oo — CropEeBLUVIA, HW
B OHOM W3 CIy4aeB CBETOAMOL CBe-
TUTLCS He Byper

To ke camoe Byaer npoucxoouThb,
ecnv Mexly TodKkamu 1 v 2 NoaKNIounTL
cBeToguoa vnv xe avion 3eHepa c no-
POroBbLIM HaMpshXeHviem, 6onblLunM Ha-
NPSOKEHUST MUTAHWS
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UHAWKATOp MOXHO TakKe MCMOonb3o-
BaTb U ANS KOHTPONSi KOHAEHCATOPOSs.
Ecnm x Todkam 1 M 2 nogkNiouwThL npea-
BapUTENbHO pPAa3pPSKEHHbIM KOHAeHCa-
TOP, TO MHAUKATOPHbLIN cBeToamnoa bnec-
HET Ha HekoTopoe Bpemsi. [ins anekTpo-
NUTHUHECKMX KOHAEHCATOPOB K Toudke 1
HeoOX0AUMO NOOKNIOYUTL BbiBOL “+.

B nepsoM npubnmxeHnn MOXHO CYK-
TaTb, YTO ANUTENLHOCTb CBEYEHUS U
E€MKOCTb KOHAeHcaTopa nponopumo-
HanbHbI ApYr Apyry. B nepsbiit MOMEHT
nocne NOAKNIOYEHUS He3apaAXeHHbIN
KOHAeHcaTop obpa3yeT cBoero poaa
KOpOTKO€E 3aMblkaHUe, Tak 4To Ha 6a3sy
TpaH3ucTopa nonapaet +6 B, u TeyeT
6onbiion Tok. Korga KoHAeHcarop 3a-
pskaercs, noteHumnan 6a3bl CHUXKAET-
C, TPAH3UCTOP HAYMHAET 3aKPbIBATb-
csl, CBeMEeHue cBeToamnoAa cnabeet, u
OH, HaKOHel, noTyxaeT.

Ecnun koHpeHcaTtop MMeeT GonbLuom
TOK yTeuku (K NpUMepY, KOHAEHCATop
NNOXOro KA4YeCTBa UMK BbICOXLLUMIA 3nek-
TPOMMUT), TO CBETOANOA TYCKNO CBETUT-
CHA M Nocrne OKOH4YaHUA 3apsgku. Ta-
KM cnNoco6oM MOXHO NPOBEPUTb KOH-
[EeHCaTopbl C EMKOCTSIMU NPUMEPHO OT
4,7 HO po 220 mkd.

Ina nposepku TpaH3ucTopa n-p-n
TMNA ero KONMNEeKTop NOAKNIcYAETCH K
Touke 1, a aMuTTEP — K TOUKE 2 3aTeM
KacawTca nanbueM "BUCALLIEFO B BO3-
nyxe” BbiBoga 6a3bl u konnekTopa. (1o
CyTU gena, mexay 6ason U Konnekro-
POM NPOBEPAEMOrO TPaH3UCTOPA BKNIO-
YaeTcs pe3ncTop CONPOTUBNEHUEM
napy AecsaTkoB KMNOOM. Ecnu TpaHau-
CTOp MUCNpaBeH, OH OTKPOETCH, M CBe-
Topuon ByaeT ropeTb. ApKOCTb cBeYe-
HUA 3aBUCUT OT CONPOTMBINEHUA Nanb-
ua u koappuumeHTa B TpaH3ucTopa.
Ecnu xxe TpaH3uCTOp HEMCNPABEH, CBe-
TOAKOA OCTAHETCS TEMHbIM. Y p-n-p
TPAH3UCTOPOB 3MUTTEP Heobxogumo
NOAKNIOYNTb K TOUKE 2, 2 KONNEKTop —
K Touke 3. lanbueM KacaloTcs BbIBOA0B
amuTTepa u 6asbl. B cnyyae Heobxoau-
MOCTH Naney MOXHO 3aMEHUTb PE3UC-
Topom 10...47 kOm.

Ha puc.3 nokasaHa cxema Tectepa
6arapeek, C NOMOLLbLIO KOTOPOFO MOX-
HO NpoBepAThL aneMeHTsl Ha 1,5; 4,5 n
6 B, BKNo4yas ¥ UICTOYHMUK NMUTAHUA Cca-
Moro npubopa. pubop AaeT Honee
HaAeXHble CBEAEHUS O COCTOSHUM
3nNeMeHTa, 4eM U poBbie BONLTMET-
pbl C 60NbLIUM BXOAHBIM CONPOTHUBNE-
Huem. Y GaTtapeek naMmepsercs gak-
TUYECKOE HaNpsKeHWe nopa Harpys-
KOW, Npasga, TOK HarpyskuM Hebonb-
won. Umerowminca Ha sxoge guog D1

Puc. 5 + 9V

+Ux

T Cwerognon D2

(3eneHbiR) (xpacHbIn)
CeeTutcs TeMubtn
Cserurcs Cnabo ceeturcs
Cna6o cserturcs Cserturcs
TeMHbIA Ceetnics

sawmwaeT Lenb OT NOBPEXAEHUNA NPK
HEMPABUNbHOM NOAKNIOYEHUN NPOBE-
paemomn 6atapenkn. O cocTosHum Npo-
BepaemMomn 6arapenk MOXXHO CYAUTb NO
cseqeHnio guogos D2 n D3, kak ykasa-
HO B Tabnuue. MoHTaxHaa cxema npu-
6opa, BbINONHEHHAR HA MAKETHOM NNa-
Te, NpefcTasneHa Ha puc.4.

Mpwu otcyTcTeuM Ha Bxoge HaTtapen-
KW, TPaH3UCTOp T2 OTKPbLIT, U CBETOAK-
op D3 ropwurt. Ecnum xe, Hanpumep, Noa-
KNIO4nTb K Knemmam Gatapeiky 1,5 B
(Mexay Toukamm ” — “ 1 "+1,5 ¢ cobnio-
AeHneM NoNsapHOCTH), U Y Hee Hanpske-
Hue 6onbiue 1,3. .1,4 B, T1 GyReT OTKpbIT,
a T2 3akpsbIT, Tak 4To D2 ByAEeT CBETUTL-
cs, a D3 — HeT. Ecnu HanpsixxeHne MeHb-
we ykasaHHbix 3Ha4eHun, T1 3akpbisaeT-
cA, a T2 oTkpbisaeTcs. [pu HAaNpsKeHNH
6arapeinu okono 1,2...1,3 B OTKpbITHI K
T1, n T2, Tak 410 06a ceeTognoga Cee-
TsTCA. B cny4ae cnabown 6atapeiku C
60MNbWNM BHYTPEHHUM CONPOTUBNEHU-
€M HanpsXeHue nNop Harpyskown bynet
Hke 1,2 B, T2 He bygeT (unun egsa 6y-
BeT) NpoBoauTb, T.e. D2 By[et TEMHbIM,

[Mpy ucnonb3oBaHMKM yKa3aHHbIX HA
cxeme TpaHsucTopos 21312 Tuna A unu
B, ans obecnevenms Toka 10 MA Heob-
XOAUM TOK 6asbl He MeHblue 0,2 MA
(B=25...100, Ho, 0bbi4HO okono 50). Tor-
Aa Ha NocnepoBaTeENbHO BKNIOYEHHbIX
R4 v noteHunometpe P 6ypet napatb
0,1...0,3 B (B 3aBMCMMOCTHM OT NONOXe-
Hua P), a Ha guoge D1 — 0,6 B.

HanpaxeHue Ha nepexofe 6asa-
3MUTTEDP TPAH3UCTOpA B NPSMOM Ha-
npasneHun coctasnset 0,6..0,7 B. B
cooTeeTcTBMM C 3TUM T1 BygeT nponyc-
KaTb Heobxoaumblin Tok (a D2 — sipko
CBETUTLCS), TONbKO €CNU HANpPSKEHWUE

Caetonunon D3

npoeepsemon 6ataperiku bygeTt Npesbl-
WaTb CYMMY 3TUX HanpskKeHu#, T.e.

Us>(0,1 .0,3) + 0,6 + (0,6...0,7) (B).

TecTepom MOXHO NPOBEPUTL KAK HO-
Bble, TaK U cTapble aneMeHTbl B kaye-
cTBE Mepsoro wara noreHymometp P
yCTAHABNUBAETCA B cpefHee Nonoxe-
HUe, 1 Ha KOHTPOMb NOAKMIYAETCs CBe-
*ui anemeHT. locne atoro noTeHUuo-
meTp P ycTaHaBnueaeTcs Tak, 4ToObl
norac KpacHbil cBETOAMOA. 3aTem Ha-

Mponepaemasn Sarapenxa

Hosas (“ceexan”)
Mano ucnonb3osanach
MouTtn paspsxeHHas

Crapan {HeNb3n UCNONL3IOBATL)

CTpOWKa NpOBEPSETCA C NOMOLLbLIO CTa-
pOFo 3nemMeHTa — [OMXHbi CBETUTLCS
oba ceeTogmopa.

Ecnu npu pasoMKHYyTOM BXOLHOM
Bblknoyatene cnabo ceeTutca 3ene-
Hbi CBETOAUOA, HEODOXOAUMO YMEHDb-
wnTb conpoTusnenne R6 B GonblunH-
CTBE Crydaes Ans COOTBETCTBYIOLIEN
HacTponkn Heobxoaum pesunctop R6 co-
npotueneHuem 2,2...4,7 xOm (8 3asu-
cuMocTH oT Tunos D2 n T1).

Mpn HeobxoAMMOCTH MOXHO Jonon-
HWUTb CXEMY HaXKWMHOW kHonko#t N (nyH-
KTUPHbIE NUHUM HA CXEME) M KOHTPOSK-
poBaTb kak COBCTBEHHYIO GaTapenky
npubopa, Tak u PyHKUMOHMpOBaHNe
ceseToAuoAoB. 1pu McnNonbL3osBaHUm
kHonku N Ha Bxoze npubopa He Jonx-
HO ObITb GaTapenku.

MakcumanbHbin TOK noTpebneHuns
TecTepa He npesbiwuaer 15...17 mMA
BxogHon penutens Hanpsbkenus (R1-
R2-R3) uenecoobpasHo cobparb 13 pe-
3ucTtopos ¢ 5% ponyckom (unu C ewe
MeHblwKM). Ecnu He yganocob pasgo-
6bITb pe3ucTtop Ha 200 OMm, ero MOXHO
NONy4YnUTb, COEAUHUB NApannenbLHo pe-
3ucTopbl Ha 220 Om u 2,2 kOm. [Inga
TecTepa HaTapeek Heo6x0aUMbI KOPOT-
KME NpoBOAA, CHABXKEHHbIe KOHTAKTHbI-
MM LLyNamu.

Ecnu ncnonb3osarb elle 0guH pe3un-
cTop Ha 200 Om, TecTep BaTapeek MoX-
HO [OMNONHUTb KOHTPONbHLIM YPOBHEM
9 B, ykasaHHbIM Ha punc.5. [Ina yao6-
cTBa paboTbl B CxeMy BOMNONHUTENbHO
BBEAEH YETbIPEXMNO3ULMNOHHBLIM COBOEH-
HbIA nepeknoYarens..

Hobby Elektronika, Ne7/97.
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OcHacTuB KanbKynsTop AOMNOMHW-
TENbHbIM MOZYNEM HA 2 MAKPOCXEMAX,
MO>KHO NONy4YuTb HeOOXoaMMbIN NpUbop
BMNOMHE NpoMmbIlLNeHHoro Buaa, obec-
neynBaroLLUiA U3MEPEHUS C Npuemne-
MOW TO4HOCTbIO. [lepepenka He kaca-
€TCSsi CXEMbI KanbKynsitopa, U UM MOX-
HO Nonb30BaThCs NO NPAMOMY HasHa-
YEHUIO.

B kanbkynstope ponxex GbiTh pea-
N3oBaH cneayloLnn anfopuTM BBoOAA:

1 Haxate knasuily “BxnoyeHo”.

2. Haxarb xnasutly “C” (oumcTka gnc-
nnest) — Ha nHaukaropax “0”.

3. Haxarb knasuwy “1" — Ha guen-
nee “1".

4. Haxarb xnasuwy “+" — Ha gucn-
nee “1”,

5. Haxartb knaBuwy “=" — Ha gucn-
nee “2".

[Mpn ganbHERWnX HaXKaTUSX KaBu-
ww ‘=" yudppa Ha gucnnee yBenuunBa-
eTcs Ha 1 C KaxabiM HaxaTuem [lpwu
HaxaTuu Ha knasuwy “C” utor obHyns-
eTCsi, W Npu pganbHERWNnX HAXKATUAX
Knasuwimn “=" Ha gucnnee otobpaxaer-
CSt UTOF CYMMMUPOBAHUS EOVHWL, MO KaX-
pomy Haxkaruio knaswiuy “=" Kanbky-
nsTop ¢ nogobHbIM anropUuTMoM BBOAA
npurofeH Ans nopaboTku.

Mwukpocxema DD 1 cocTouT 13 4 aByx-
BX0OA0BbIX Tpwurrepos WmuTTa, BbINON-
HsoLWmMX oy Hkuwto U-HE Ha aByx tpur-
repax cobpaH reHeparop nNpsMoyronb-
HbIX WMMNYNbLCOB C ATTUTENbHOCTLIO UM-

nynsca 1 Cc U CKBaXHOCTb!O ABA, T.€.
ONUTENBHOCTH UMNYNLCOB U NAay3 pas-
Hbl [MpumeHeHwne Tpurrepos LmutTa
CYLLIECTBEHHO NOBbILLAET CTAOUMBLHOCTH
reHeparopa. [lns reHeparopa Ha Tpwur-
repe lLmnutta nepnoa nMnynbCcoB Mox-
HO nogcumMTaTh No hopmyne:

T~2Ri Ch@, 1)
a ANUTENbHOCTL WMAYNbLCa U Nay3bl —
no chopmyne

t, =ty = R1-C1. )

KoppeKTUpOoBKY UWMNYNbCHOW nocne-
[OBaTENbHOCTU MOXHO NPOBOAWTL pe-
3UCTOpOM R1, noAcuyMTbIBas UMNYNbCbI
NO CEKYHOOMEDY.

Tpetwn Tpurrep mukpocxemol DD1.3
BbINONHAET PYHKUWIO uHBEPTOpa, Npe-
obpasys HW3KW YpOBEHbL cCurHana re-
HepaTtopa B cwrHan ynpasleHus Muk-
pocxemon DD2 YetsepTbin Tpwrrep
MWKpPOCXEMbI HE KCMNOMb3YyeTcs

Mwukpocxema DD2 npegcrasnser co-
601 YeTbipe D-Tpurrepa, ¢ NOAKMOYEH-
HbIMW K KX BbIXOAaM YCUITATENSIMK, NO-
3BONSIOLUMI YBENMWYUTL amnnuTyay
BbiXO4HOrO curHana. Tpurrepbl Bbinon-
HSOT (hYHKLMM KNanaHoB, nponyckas
curHan no exogam D npu HanuuwM Ha
Bxogax C BbICOKOFO YpOBHSi.

flepexon TpUIrepoB B pEXHUM XpaHe-
HWSi NPOUCXOAWUT MO cnagy wmnynbsca
NONOXUTENbHON NOMNAPHOCTU HA BXO-

ne C. Bxop S onpepensier nonspHoOCTL
BbIXOAHbLIX CUFHANoOB, 1pW HW3KOM
ypOBHe Ha Bxoge S, OHa NonoXuTenb-
Ha.

Mpu nogaye HanpspKeHWs IKTaHns Ha
MOAYNb 3anyCKaeTCsi TAKTOBbLIW reHepa-
Top Ha DD1.1, DD1 2 CurHan BbICOKO-
ro ypoBHS, nofaHHbl Ha Bxog C, OTKpbI-
Baet Bxop D (BbiBOg 15) DD2, v umnynb-
Cbi C YacTtoTon F, npoxoasT Ha KOHTaK-
Tbl KNaBuwn “=", OHOBPEMEHHO BbICO-
KWA YpOBEHb YNpaBMNEeHUA 3apskaer
koHpeHcaTop C3, KOTOpbiA COBMECTHO
¢ pesuctopom R3 obpasyert s4enky 3a-
[epXku Ha BXO4E WHBEpTOpA C NOCTO-
stHHOW Bpemerwu t>20 mc, 4To gocTarTou-
HO Ons BocnpusiTus M3obpakeHws Ha
aucnnee.

flocne paspsiga koHgeHcaropa u na-
DEHUS HANPSDKEHUSE HA HEM 10 YPOBHS
nepexnwoyeHus Tpurrepa, obpasyio-
WKWACSH HU3KUWA YPOBEHb NEpeBOOWUT
TpUrrep B €OWHWYHOE COCTOsiHWE, No-
siBUBLIKWACS Ha Bbixoge 10 DD1 3 BbI-
COKWi ypoBEHb npoxoauT Ha Bxop C
(BbiBOg, 14) DD2 w oTkpbiBaeT Bxoa D
(BbiBOA, 13) DD2. KopoTtkuit umnynbe C
anddepeHumpyrowen uenouxn C3-R2
NOCTYNAET HAa KOHTAKTbI KnaBuium “C" —
npoucxoauT ouncTka (cbpoc) aucnnes,
Jlanee npouecc UWKNUYEecku noBTOpS-
eTcs, uHauuupys Fy

[ns namepeHus konudecTsa UMnynb-
COB, NPUXOASLLUXCS HA eanHuLy obbe-
Ma, Hanpumep, Npu TapupoBaHuu Aar-
YMKOB pacxoaa, BeeneHa knasuwa “H”
(Hand).

Tok noTpebnexHns MUKpOCXEM cepun
K561 npenebpexumo man, noa3tomy
nUTaHMe MoayNs OCYLUEeCTBNSiETCS OT
Grioka NUTaHus KanbkynsTopa 4epes
OTAENbHbLIA pasbem.

Onpepensiemas 4acTota 3aBUCWUT OT
Mogenu kanbkynsitopa B 6onblwiuHcTBe
cnyyaes — o 1,2 My, HO HEKkoTOpbLIE
MOJENKN KOpPENCcKoro npousBoacTBa —
no 10 My, Npwu HavanbHoW ycTaHoBKe
MOXHO BBOAWUTb BMeECTO “1” nroboe apy-
roe sHa4veHue — “0,17, “0,01" w .4. Mo-
Oynb coxpanxsieT pabotocnocobHoCTL B
MHTEepBane HanpskeHuA nMTaHus ot 3
no 15 B.

Nutepartypa
1. Cokonos 1 Pagnonoburenbckun
yactotomep-2. — Paguonwoburens,
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2 Canen A. Pagunoniobutenbckni
yactoromep-“2, 5°. — Paguonoburens,
1998, N10, C.36

3. CemeHos WN. Paguoniobutenbckun
yacTtotomep “3°. — Pagwnomwup, 2003,
N3, C.32, N4, C33.
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PaccmoTpeB TeopeTuyeckue acnekTbl
amMnNNUTyaHOM ¥ YaCTOTHOWN MOAYNALIUKA,
NpuBESEM HECKONbKO MpPaKTUHEeCKUX
cxeM AeMOoAynaTopos (4eTEKTOpOB),
NOCKONbKY paguoniobutensm yawe
BCEFO NPWUXOAUTCH pellaTb UMEHHO 3a-
[aquu QeTEKTUPOBAHKA.

HayHem c amMnAnTyQHbLIX OeTeKTo-
poB. B npocTeiilleM feTekTope Ha au-
oge (puc.8) n3-za Hanuuusa nopora orv-
KpbiBaHua guoga (0,2.. 0,4 B ans rep-
manwuesoro u 0,4...0,6 B ana kpeMHue-
BOFO) CWrHanbl MeHbLUEW aMMnUTyabt
JeTeKkTupoBaTbCs He byayT, T.e. 4yyB-
CTBUTENbLHOCTbL TAKOFo AETEKTOpA HW3-
ka. MNpucTpons K anoay HECKONbKO flo-
NOMHUTENbHbIX 3NEMEHTOB, Kak NoKasa-
HO Ha prc.18, nonyynuM geTekTop, cno-
cobHbln Npeobpa3oBbiBaTb BXOAHbIE
CUrHanb! C aMANuTyaamu ot equHul
MunnueonsT Ao 5 B. KpoMe geTektupo-
BaHWUSA, CXEMA OCYLLECTBNSAET yCUNeHue
BbIXO4HOrO curHana. Perynuposka ko-
appulmreHTa ycuneHus (oH MOXeT U3-
MEHSATLCH OT efuHUUbl 40 HECKOMbKUX
TbICAY) NPpOU3BOAKUTCS pe3ncTopom R2.

Korga Ha BXof nOCTynaeT curHan no-
NOXWTENBHOW NONSIPHOCTH, Ha BbIXxoge
onepaunoHHoro ycunutensa (OY) DA2
— TaKKe NONOXUTENbHbLIN curHan (DA2
BKNIOYEH NO HEWHBEPTUpPYIOWENH Cxe-
me). [lwon VD4 sakpeit, a VD3 OTKpbIT,
u K Bbixogy OY nopgknioyaeTcsa peauc-
Top R2. C Hero Ha UHBEpPTUPYIOLLKA
Bxoa DA2 nopaetca curdan oTpuua-
TenbHoW obpatHoun cesasu (OOC), my-
BuHa KOTOpoW onNpeaenseTcs Nonoxe-
HueM aBwxka R2

CvrHan oTpuyarensHon NoNApHOCTHA
¢ Bbixopa DA2 npoxoauT Ha ero uHsep-
TUpyoWwwi BXog Yepes auon VD4, [1ns
aton nonapHocth DA2 Bknio4eH B pe-
*uMe nosTopuTens. OgHoBpeMeHHO
oTpuuarenbHblid curHan Yepes R2 no-
cTynaeT Ha WHBepTWpywuhn Bxog OY
DA1, Ha BbIxofe KoToporo hopMupyert-
CH NONOXWTENbHbIA curHan, Yepes VD2
[oCTuralui Bbixoaa. Ycunexswe ans
Hero Takke 3apaerca R2. YacTtoTHble
CBOWNCTBA CXEMb!, B OCHOBHOM, 32aBUCAT
OT WUPOKOMONOCHOCTU MNpUMEHEHHbIX
ov.

DNleTektop (prc.19a) uMeeT YyBCTBW-
TenbHocTb 0,2 MB. MNepepartoyHas xa-
paKTepWUCTHKa 3TOro AETEeKTopa NoKa3a-
Ha Ha puc.196. JeTekTupyeT chrHan
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(Mpoaonxenne. Hauano 8 NN8-10/04)

TpaH3ucTop VT2, KOTOpbIM HaxoauTes
nog “nNnasalolmM” NOporoBbIM NOTEH-
unanoM. MNpu oTCyTCTBUM CUFHANa Na-
LeHve HanpshkeHus Ha nepexope 6a3a-
KonnekTop TpaxaucTopa VT1 (Npumep-
Ho 0,6 B) nogsogut VT2 K nopory oT-
KpbiBaHua. NonoXuTENbHbIA BXOLHOW

3 5 JA7 Pnc. 18
}—Z—+ K140YA10
vt
R1
oy ¥va
&2
x o3 |V
VA4
2
§ | Boixad
Ixod SO
5. DAz
K1404410
Puc. 19
o+58
a) o2 #3 Lo
x = MK
vr3
KT203
IA 3 Bosxod
MK =
o—{H 3
fxod e
VY, o
vrz I { o-
KT312 jsd)
Uﬂuqx,ﬂ
12t
1,0
a8t
061
G4r
02r
1 ! 1 I ! )i ! 1
0 "¢ 2 3 4 & & 7 Upx,M8
RY w2 Rb RE
10k  100x 10x 100x

*e3 RS R7
Puc. 20 790x 0% 10k

CWrHan, yCWneHHbId U WHBEPTUpOBAH-
Held VT1, 3akpeiBaer VT2, a oTpuna-
TeNbHbLIA — OTKpbiBaET ero. C konnek-
Topa VT2 curian noctynaeT B 6a3y
VT3, KOTOpbIA yMeHbLUAET BbIXOAHOE
conpoTueneHue AETEKTOpa U YBENUYK-
BAeT €fo 4yBCTBUTENbLHOCTb.Hauan,-
Hoe cMelleHue paboden Touku VT3
cospaetcsa peaucTopoM R4. Pesuctop
R6 nomoraet koMneHCKUpoBaThL Konnek-
TOpHbIA ToK VT3 npw oTCyTCTBAW BXOA-
HOro cWUrHana.

OeyxnonymepuofiHbiA AeTEKTOp Ha
onepaunoHHbIX YCUNUTENsX NpuBegeH
Ha pnc.20. [leTekTupoBaHne Npowu3sBo-
owt OY DA1, koTopblid paspenseT no-
NOXWTENbHbIE U OTPULIATENLHbIE NONY-
BONHbI BXogHoro curdana. fockonbky
avoabl oTnuyaloTcsa goctaroytHo 6onb-
WwnM pa3bpocoM NapameTpoB., Bbipas-
HWBAHWE WX COMPOTUBNEHWIA B OTKPbI-
TOM COCTOSIHUN NPOU3BOAWUTCS pE3NCTO-
poM R3 (ycTaHaBnvBaeTCs 0AVHAKOBbIA
cwurHan Ha exogax DA2). DA2 obbepu-
HSeT NONYBONHbLI BXOAHOIO CWrHana w
ycunueaert ux B 10 pas. Ha Bbixoge cxe-
Mbl Nony4aeTcs NPoaeTEKTUPOBAHHbINA
curHan NonoXwuTenobHoOW NONApHOCTHW.
MuHUManbHbIN BXOQHOW CWrHan co-
ctasnseT okono 10 MB, Ha Bbixoge Npw
3TOM umeeM 1 B.

YyBCTBATENBLHOCTb AIETEKTOPA MOXHO
MNOBbLICUTb, €CINK YBENUYUTbL KO3huLin-
eHT ycuneHusa oboux OY, oaHako Npu
3TOM YMEHbLIAETCS BEpXHSA FpaHuJHas
YacToTa. YaCTOTHLIA aManasoH CxeMbl
onpegensieTcs NONOCoON NPpUMEHEHHbIX
ov.

B psage cnyyaes (Hanpwmep, B W3-
MepuTenbHbiX YCTPONCTBAX) HYXHO
3aPUKCMPOBaTb MaKCUManbHoe 3Ha-
YyeHue (aMNNUTYAY) curHana 3a onpe-
DeNeHHbIA NpOMEXYTOK BpeMeHu. [1ns
3TOro UCNOMb3YKTCA TaK Ha3blBaeMble
nuKosble peTexkTopbl. OgHa K3 cxeM
TaKoro getekropa MpeacTaBneHa Ha
puc.21.

BxopHown curHan nonoXxwuTenLHon nNo-
NAPHOCTK Yepe3 HEWHBEPTUPYIOW WA
OY DA1 3apsixaeT konpeHcatop C.
MocTosiHHOe HanpskeHue C KoHaeHca-
Topa yepes uens OOC DA2-R3-R1 no-
DaeTcsi Ha uHBepTUpyowniA Bxog DA1.
Mpw yBenuyeHun BXoaHOro curHana
HanpsKeHWe Ha KOHAEeHcaTope 3a CYeT
uenn OOC oTcnexusaeT ero, Gyayuu



NPaKkTU4ECKU paBHbIM BXOQHOMY
Ecnu B KaKon-T0 MOMEHT BXOHOE
Hanps>XXeHue yMeHbLUaeTCca, anon
VD2 3anupaeTcs, U Ha KOHfeHca-
TOpE OCTAEeTCs JOCTUFHYTOE Mak-
CUManbHoOe 3Ha4YeHwue BXOQHOro
CUrHana, KoTopoe MOXET COoXpa-
HSATLCA (NpW Manon yTeduke KOH-
fJeHcaTopa) anutenoHoe Bpems
OTpuuaTtensHoe BxofHoOe Hanpsa-
JKEHWE He NPOXOAWT Ha KOHeHCa-
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pok” Hy u nagHo! Ycunum ero u
noaagwMm Ha Bxog noporosoro yc-
TponcTBa “YyTb TONLKO 3TOT, C NO-
3BOMNEHWUS CKa3aTb, UMNYNbLC Npe-
BbICWT nopor cpabaTtbiBaHus yCT-
pOWCTBA, Ha ero BbiXOAE NOABUT-

TOp, nockonb«y VD2 B 3710 BpEMA
3akpbIT Ho ogHOBpEMEHHO OTKpbiBAET-
cs VD1 u 3ambikaer uens OOC DAY,
NpeBpallLas ero 8 NOBTOPUTENb W HE pa-
Basi BXOAWTb B HacbilLEHWe

MonoxuTenbHblh KMNYNbC NO uenw
ynpaBneHus oTKpblBaeT TpaH3ucTop VT,
KOTOpbIA pa3psaXaeT KOHLEHcAaTop W
TE€M CaMbIM NOAFOTABNUBAET CXEMY K HO-
BOMY U3MEDEHWUIO

Tenepb Nneperaem K 4aCTOTHbLIM Ae-
TekTOpaM CxeMbl YHaCTOTHbIX AETEKTO-
poB Ha PUC.22 NOCTPOEHbI NO OQHOMY
NpUHLUKNY YacTOTHO-3aBUCKUMbIM ane-
MeHToM asnsieTcs RC-uenoyka CwrHan
Ha pesucTope R2 B cxeme Ha puc.22a
CABWHYT OTHOCWTENbHO BXOQHOrO Ha
onpefeneHHbli a3osbii yron, KoTo-
pbliA 3aBUCKT OT Y3CTOTbl BXOAHOFO CUr-
Hana [Npoxoaswmit Yepes koHaeHcaTop
C1 s basy TpaHsucTopa VT TOk ynpas-
NAET ero KONNeKTOPHbLIM TOKOM, KOTO-
pbli 3apsxaeT koHaeHcatop C2 3ToT
TOK onpefensercs conpoTuBneHneM
Rt Bmecte ¢ C2, R1 npou3BoguT uH-
TErpupoBaHUE BbIXOOHOIO CWFHana w
ORHOBPEMEHHO SIBNAETCA 3NEMEHTOM
cdhasocasuraollen uenodkn HacrtortHasa
XapaKTepucTvka AeTeKTopa npusBeaeHa
Ha puc.226

B cxeMe Ha puc.228 da3ocaBuraio-
L&A Ueno4ka NOCTPOEHa Ha aNeMeHTax
R1, C1, a wHTerpupyowaa — Ha R2,
C2 YacToTHas xapaKTepwcTwhka 3Ton
CXeMbl NokasaHa Ha puc.22r Kak sug-
HO 13 puc 216 w r, B obnacT HU3Kux
4acToTy o6enx cxem UMeeTcs HepasHo-
MepHbIM Y4aCTOK, KOTOpbIA OrpaHuunBa-
et pabounin guanasoH petekTopos [lna
YNy4LIEHUs NTMHEMHOCTH XapaKTePUCTU-
KW B 4aCTOTHOM [leTeKTope Ha puUc.224
BKNIO4EH [ONONHUTENbHbIR TPAH3UCTOP
VT2 no cxeme c obulen 6a3on Xapax-
TEPUCTWUKa 3TOrO fleTeKkTopa NpeacTas-
neHa Ha puc.22e AMnnuTyna BXOA-
HOro curHana gonkHa 6biTb okono 3 B

UMNYNbCHAA MOAaynsALUnA

To, 4TO YacToTHas Mogynsuua bonee
NMOMEXOYCTONIUBAS, YEM aMNINUTYAHaS,
Mbl, Hageemca, pokasanu OnHako Bce
paBHO 3TO AHaNOroBbLIM curHan Ecnw k
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HeMy “NpuMmaxeTtcs” [OCTaToOMHO MHO-
ro “4yxux’, ToO OH TaK U3MEHWTCS, HTO
HWKAKOW, [aXe CaMbli Ny4YLIWK 4acToT-
HbI O EeTEeKTop He nomoxeT [lpyroe
peno — wmnynec OH nn6o ectb, 6o
ero Hert.

MMycTb cUMNaTUYHBIN NPAMOYFONbHLIA
UMNynbe, KaK Ha pyUc.23, oTnpasnaeT-
Cs C aHTEHHb! Nepefarynka B nyTeLle-
cTeue no acupy Ha Hero Hanoxwrcs
Macca NoMex, 3a BpeMs nyTeLlecTsns
OH OCNabwuTCH, U K aHTEHHE NPUEeMHU-
Ka npunonsert easa 3ameTHbIn “Gyro-

TOWCTBA NOCne 3Toro — chopMUpoBaTh
CBOW UMNYNbC B NpUeMHUke Taxkum 06-
pa3oM, Mbl NPUXOAUM K WMNYNbLCHOW
MoaynALwA

JNutepaTypa

8 lopowkoB b U PaguoanekTpoHHble
ycTponcTBa CnpaBouHuK, 1984

9 Mparep 3 nap Ludposas TexHwKa
B cBAsw, 1981

(OkoHuaHue cneayer)
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A.KALLUKAPOB,
r.C.-NeTepOypr.

Myrem HecnoxHoi popaGoTkM ycT-
powcteo, peanudyioulee acpdekT “Gery-
LLKE OFHK", MOXKHO AONONHUTL DYHKUM-
SIMKU CBETOMY3bIki. Kak BUAHO U3 cxe-
Mbl, arnemMeHTbl nonynsipHont KMOM-
mukpocxembl K561J1A7 ynpaensiior tu-
pUCTOpamMm, KOTOpbLIe, B CBOK o4epesb,
nogawT NUTAHNe Ha OCBETUTENbHbIE
namnel (MNW¥ TMPRsSHABI U3 TAKUX Namn).

B npoctom ncnonHeHun (TMpUCTOpbI
KY202H) ycTpowcTBO paccumtaHo Ha
Harpysky B K&X40M KaHane MOLLHOCTLIO
He 6onee 100 Br. YcraHoBuB TMpUCTO-
pbl Ha oxnaxaawLimMe paguarops Nno-
waasio 30 cM2, 0ONYCTUMYIO MOLLHOCTb
MOXHO yBenuunTs go 300 Br. Konnude-
CTBO KaHanoB MOXHO NENKO [OBECTU A0
6, ecnu [ONORHUTL CXEMYy FNOFU4ECcKu-
MU 3rEMEHTAMM U KOMMYTUPYIOLLMMK
LEeNsiMKU HA TUPUCTOPAX, BKNIOYEHHBIMWA
aHaNOrMYHo.

PekomeHgyto cobpath YCTpOMCTBO Ha
TEKCTONUTOBOI NAAate U YKPenuTb Bce
3NeMeHTbl BHYTPW NIAacTMacCOBOFO
KOpnyca, Ha NepefHIow naHenb KoTo-
POro BbLIBOAATCS pasbeM AN NOAKMIo-
YeHUst HU3KOYACTOTHOFO kabens cBsiaun
C UCTOMHWKOM 3BYKa, BbIKNIOYATENb NA-
TaHUS U PYHKM NEPEMEHHLIX PEe3ncTo-
poB R5 (o6a3arenbHo naonupoeaHHas!)
u R8.

Moka ucTouHKMK 3BYKA OTCYTCTBYET,
peanusyercs pexum Gerywimx orHen.
3nemenTtbl D1.1...D1.3 coegnHeHb! Ye-
pe3 RC-uenouxun, obecneymnsalowive
324€EPXKY, U ynpaBnaloTcsi BLICOKUM
ypoBHeM. 3TOT noteHuuan 3afaercs
nepeMeHHbIM pe3nctopom R5. [laHHbI
NOTEHUUOMETP BLINONHSAET (hYHKUWUIO
yBenuyYeHUs/yMEeHbLEHUR YacToTht Ne-
peknioYeHus KaHanoB B pexuMe Gery-
LLIWX OTHEeMR.

Ecnm konnyecTBO KAHANOB B YCTPOi-
CTBe AoBecCTH A0 6, Toraa usMeHeHUeMm
nonoxeHuss aBwkka R5 MoxHo gobutb-
csi U Bonee CINOXHLIX CBETOBbIX 3¢h-
dexTos. NnaBHo NnepeMeLLas ABUKOK
R5 B 0gHy CTOpPOHY (B BEpXHEE NO CXe-
Me nonoxeHue), Habniogaem yBenu-
YeHWe 4YaCTOThl NEPEKITIOYEeHUst KaHa-
no.. [pu pe3kom nepemetiennn R5 B
o6paTHyIo cTOpoHy HabnaaeTcs ag-
HEKT NONepeMeHHOFO NEPEKIo4eHUs
kaHanos HL1, HL2 n HL4, HL3, 3atem
saropatorcs HLS u HL6 (Ha cxeme ka-
Hanel HL4, HL5 u HL6 He noka3saHbt).
Ecnu nnasHo nepeBoguTb ABMXOK RS
B HWXHEE NO CXeMe NOJOXEHUe, Tp-
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" | CTBa NpW HANU4YYK CUrHana Ha BXO-
4 . Vo7 ae ot Y34. MNMepemeHHblA curHan
¢ _ B 34 amnnurygon 300 mB nocryna-

NsHAA MEeHsieT HanpaBneHne Nepexnio-
YeHust. ITO TOMbKO ABA U3 MHOIMX pe-
anbHO AOCTWKUMbIX AUHAMWYECKUX
aghpexros.

Konpexcarop C3 xenarenbHo ycra-
HOBUTbL eMKOCTbI0O He MeHee 500 Mk®
(AR ny4wero oTUNLTPOBLIBAHUS NYTb-
cauun) Ha HanpspkeHne 200 B. B kaue-
crBe ctabunutpona VD3 moxHo 6e3 oT-
pyHarenbHbIX NOCNEACTBUWA NPUMEHWTH
0814A.. 1814[. Muxpocxema K561J1A7
(56411A7) paborocnocobHa npu Hanps-
XeHun nutaHmua 5...15 B. BMecTo yka3aH-
HbiX, €3 Nepenenock MOXHO UCNONb30-
Bartb U MuKpocxemsbl JIES coorBeTCTBEH-
HO cepwn 561, 564 n 176.

KoHngeHcartopbl B LensixX 3a8epxkku
WHBEPTOPOB ENaTenbHO NPUMEHUTL
YKa3aHHOW eMKOCTH, U 06f3arensHo
OAVHaKoBble (OT 3TOFo0 3aBMCUT YacTo-
Ta Nepekn4YeHnin kaHanos). KoHpex-
caropbl C7...C9 Ttakke obsizarenbHo
BOMXHbl BbITb oauHakoBblie. Aunoabt,
kpome VD8 — K[1509, K105 nnu aHa-
noruuHbie no napamertpam VD4...VD6
MOXHO 3aMeHUTb Ha K522 nm [1220
¢ NMiobbIM BykBeHHBIM MHAEKCOM. Tupwu-
ctopbl — KY202 K...H; KY201 11, M.
KoHngexcaTopel C1, C2 — MBM unun
Apyrve Ha paboyee HanpskeHue He
Hiwke 300 B. Bce pesuctopbl B Cxeme
— mna MJ1T-0,5 ¢ Aonyckom ot HoMuK-
Hana 20%.

€T HAa NepBrYHYI0 OOMOTKY NOBbI-
waowlero tpaHccopmaropa T1. Mox-
HO NPUMeHWUTb NI0OoIA ManOMOLLHbIN
TpaHcgopmaTtop ¢ Ko3dPuUMEHTOM
TpaHchopmatum 1:3. A mucnonb3osan
COFfacylLwmi TpaHcopMaTop Mapku
TOT205. Co BTrOpM4YHOA obMoTkM T1
YCUNEHHbIA 3BYKOBOW CUFHAN aMnnnTy-
aon 1...3 B, BbINPSMNEHHLIK AXOJQOM
VD7, nopaetcs Ha perynipoBOYHLIN
pesuctop R5 1, Takum o6pasom, Brnus-
€T HAa AMHAMKUKY NEepPeKITioNeHns KaHa-
nos.

B HanaxviBaHWM YCTPOMCTBO HE HYX-
[aercs u npu fpaBUNLHOM MOHTaXE U
VCnpaBHbLIX SEMEHTAX Ha4YMHaeT pabo-
1artb cpa3y. [pw HecTabunbHoi pabo-
TE€ B aBTOHOMHOM PEXUME, NOLKNICHMB
BONLTMETD (B pexxume u3aMepeHusi no-
CTORIHHOFO HANPSKeHWs) napannesibHO
RS5, To4HbBIM nogbopom pesnctopa R4
ycraHosute HanpsbkeHue 8...9 B.

lMpuMeHeHne B KadecTBe Harpysku
rMprsiHg BMECTO OMHO4YHbIX NAaMNo4eK
BHELLHE CMOTPUTCA NpUsiTHEE, OCOGEeH-
HO ecrnv NaMNoYKy NMpNsRHA ewle nepe-
MellaTtb Mexay CoGoM.

lpu Hanadke u akcrinyamayuu cxe-
Mbi Heobxodumo cobnodams mepbi be-
3onacHocmu, UCKIoYauue nopaxe-
HUE 3MeKImpuUYeCcKUM ITIOKOM, MaK KakK
aneMeHms! ycmpoticmea npu nodayve
numatus 6ydym Haxolumscs nod ce-
meebin HaripskeHueMm.



PUEMHUK

3a ocHoBy npegnaraeMoro ycrpowm-
CTBa B3fiTa CXEMA NPUEMHUKA NPAMOTO
ycunexus 2-V-2 [lpuemHuk paboraer
B gnanasoHe cpegHux BonH (525 1605
kl'4) M obnagaer [OCTATOMHO BLICOKOM
YYBCTBMUTESLHOCTLIO ANsi npuema 6nna-
KO PacnofoXeHHbIX CTAHLUMIA

AHTEHHOI CNYXUT CTepXeHb U3 chep-
puta 400HH no6Goit anNuHLL (MOXHO
B3ATb OT Kakon-nubo marduTonsl) Ka-
Tywka L1 umeer 65 BuTKOB Npososa
NnaB-1 @0,5 mm, L2 — 10 BUTKOB TaKo-
ro e nposoaa

Ycvnuresib MOLWHOCTY NOCTPOEH HA

B.KYLL,
r Tuxopeuk, KpacHogapckoro Kp

mukpocxeme K174YH7 3ta mmkpocxema
SIBMISIETCA BbICOKOKA4ECTBEHHBIM YCUITU-
TefemM MOLLHOCTH 3BYKOBOMW 4aCTOThI.
CurHan ¢ MarHMTHOM aHTeHHbI Ye-
pes KaTyLuKy cBR3u L2 n koHaeHcaTtop
C2 nopaetcs Ha 6a3y TpaHaucTopa
nepBoOro xackaga ycunurens paguo-
Yactothl VT1 C ero xonnektopa —
yepe3d C3 — Ha 6a3y BToporo xacka-
aa YPY VT2, a c ero xkonnekropa no-
paercs Ha perektop VD1, VD2 MMpo-
LeTekTupoBaHHbIA curHan 34 nopaer-

Csl HA pPEe3XCTOP perynaTopa rpoOMKoC-
™ R5, a c Hero — Ha BXog ycunurens
(Bbixop DA1) K Bbixogy ycunutens
noaknioveHa 1-eaTTHas guHaMuyec-
kas ronoska BA1 Lenoukxa C9-R8
onpeAensieT YyBCTBUTENLHOCTb YCU-
nutens Yem 6onblle conpoTUBnReHue
R8 — T1eM MeHblle 4YYyBCTBUTEMb-
Hoctb [lpu yKasaHHbIX H& CXeMe HO-
muHanax C9 n R8, DA1 He HyxgaeT-
CS B paguartope oxnaxaeHusi

Ot emkocTH kKoHaeHcatopa C13 3a-
BMCHUT AManasoH BOCNPOU3BOANMbIX
yactot (B obnactn HY) [ns ero pac-
wupeHua C13 MOXHO YBENU4UTL A0
1000 mko
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ENoyHAa “MUTAJIKA”

Mpoctylo cBeTOMY3bIKanbHYIO NPWU-
CTaBKy ANs ManeHbKOW HACTORbHOWM
enku moxHo cobpaTb No npeanaraeMomn
cxeme B Hel MCnonb3yloTCH MUHMATIOP-
Hble namMnoykn Hakanwsauust HCM6,3-
20, paHee WMPOKO NpUMEHABLLMECS B
YCTPOWCTBAX BbIMUCTUTENLHON TEXHAKU

CwrHanbl C BLIXO4OB crepedoHuuec-
Koro Y34 yepes kniok4un Ha TpaH3ncTopax
VT1 u VT2 nocTynalor Ha Bxogbl are-
meHTOoB DD1 1M DD1 2 K BbiXxogaM atnx
3NeMeHTOB, NOMUMO namnodexk HL1 un
HL2, nopcoeawuHeHbl BXOAb! 3NeMeHTOB
DD1 3,DD1 4 Korga cwrHan, HanpvMmep,
Ha BXoge 1 npucTaBKKM OTCYTCTBYET,
TpaHsncrop VT1 3akpbit, u Ha BXogax
(BuiBoab!l 1, 2) DD1 1 — BbICOKMA YpO-
BeHb (norndeckas “1”) CooTBeTCTBEH-
HO, Ha Bbixoge (BbiBoa 1) DD1 1 — Hua-
Kuit yposetb (noruyeckun “0") Yepes
namnouky HL1 npotekaeT TOK, ¥ oHa ro-
puT B 910 Bpema Ha BbiIxoge 3neMeHTa
DD1 3 — “1”, noatomy HL3 He ropwt

[pu nosBnennm Ha Bxoge 1 curHana,
VT1 otkpbiBaeTcs, Ha sxogax DD1 1
nosBnsieTcs “0", a Ha Bbixoge — “1”
Namnouka HL1 racHeT 3arto Ha Bbixoge

DD1 3 — “0”, u, COOTBETCTBEHHO, 3aro-
paetcs HL3 AxanoruyHble nNpoyecChl
NPOMCXOOAT BO BTOPOM KaHane Ha 3ne-
MeHTax DD1 2, DD1 4 [Mony4yaercs, uto
B TaKT 3ByKOBOMY CUrHany nepemurusa-
I0TCS NAaMNOYKK, KOTOpbie XenatenbHo
packpacuthb B pasHble LBeTa
Hacrtpoliika NpucTaBku CBOAWTCSA K pe-
rynvipoBke NOACTPOEYHLIX PE3UCTOPOB
R2 n R8 takum 06paszom, utobbl 6e3 cur-
Hana namnoukn HL1 1 HL3 Haxopmnnuch
y nopora 3axwuranus Pesuctopamu R4
1 R10 poGuealoTtcs ralleHns namnoyex

HL2 n HL4 npw nonHom ceBedeHnn HL1
m HL3

BmecTo namnoyvek MOXHO MCMNOMbL30-
BaTb cBeropuonb AN102, AN307
AN310 ¢ nocneposaTtenbHO COEANHEH-
HbIMU pE3NCTOpaMu CONpPOTUBREHWEM
100 300 Om Pesucropbl R3, R6, R9um
R12 B 310M crniy4ae He Tpebytotcs Muk-
pocxemy K155J1A8 MOXHO 3amMeHWTb Ha
K155INE1 wnu Ha K155J1A3 (c yyetom
LIOKONEBKW)

Nureparypa

1 CnpaBO4HMK NO CXeMOTEXHKKE ANs
pagvoniobutens — K TaxHwuka, 1989,
C 229
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A.NAPTUH,
r.EkatepuHbypr.

lMpepnaraembinl MOOQYNATOP MOXET
6biTb UCNONbL30OBAH B YCTPOMCTBAX Te-
fleynpaBneH1s, B 4acTHOCTU, ANs pa-
avoynpasnenua. [laHHbll MogynaTop
MOHO Ha3BaTb LUYHTOBbIM, T.K. OH OCY-
LLeCTBNAET WyHTUpoBaHue BY-reHepa-
Topa HY-curHanom, nocTynailum Ha
6a3y MoAynupylowero TpaH3ucTopa
VT2 (puc.1). B oTnuune oT MHOMUX cy-
LeCTByOWNX cxeM, rmybuHa moayns-
LUK y npeanaraeMoro MogynsTopa npu
BbICOKOW NNHENHOCTU MOXET AOCTUraTh
100%, 410 0BecnevnBaeT Goree BbICO-
KYyt0 IOMEXOYCTOMHUBOCTb NepefaBae-
MOro curHana.

DanHbin mogynsaTop 6bln ucnbiTaH
npun pabote BY-reHepaTtopa Ha yacToTe
1500 kT'y. Curnan 34 senuunHoi 10 MB
nogaeancsa 4yepes nNpeaBapuTeEnbHbliA
ycunutens Ha Mukpocxeme DA1.

®dopmMa BY-moaynMpoBaHHOro curHa-
na Ha konnekrope VT1 OTHOCUTENLHO
“3eMnu” uMena hopMy, U306PaNKEHHYIO
Ha pmc.2a. Ecnin obmit nposoa ocuun-
norpada nepeBecT B ApYTyH TOUKY KO-
nebaTenbHOro KOHTYpa, TO OHa NpUoos-

petaeT “knaccuyeckun” Bug (puc.26).
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B.KYLL,
r.Tuxopeuk, KpacHogapcKoro kp.

[MpepnaraeMbin MUukponepeaaTyunk
MOXHO WUCMONb30BaTh B KA4YECTBE pa-
AVWOMUKpOOHA, Npocnywnsaowero
YCTPOMCTBA B OXpaHHbIX CUCTEMAX U T.N.
MepepaTynk cOCTOUT U3 ABYXKACKaOHO-
ro Y34 Ha TtpaHsucTtopax VT1, VT2 u
reHepaTtopa B4 Ha VT3, cobpanHoro no
CXeMe eMKOCTHON “TPexXToYKN”. Pexum
pabotbl Y34 ycTaHaBnuBaeTcs pesvc-
TOpoM R3 TaK, 4TO6bl Ha KONnexkTope
VT2 6bin0 HanpsbkeHnue, Grnakoe K no-
NOBUHE HANPSLKEHUST MNTAHUS.

[Tpy npsMon BUAMMOCTU fanbHOCTL
ero gencreus coctaensiet 40...50 M.
AHTEHHOW CNYXWT NpPOBOL ONWHOWK
15...60 cM. Mpuem curHanos Mukpone-
penary1ka BefeTcs NPUEMHUKOM € fin-
anasoHamn YKB 1 FM. Bo Bpems Ha-
CTPOWKW CUTHaN NepeaTHynKa BbIBOAUT-
CA B cBOBOAHLIN OT pafinocTaHumin y4a-
CTOK AnanasoHa. Hactpoika npon3sso-
OUTCS CXKaTMeM UNK pacTsXKeHNeM BUT-
KOB kaTylwku L1 ¢ noMowbio gnanekT-
PUHECKOW OTBEPTKMN.

MUKPOIEPEOATHUK
YKB-OUATA3OHA

Z+15 9B
[2 0.1
BM1
GZN'SE
L z_
VT4, VT2 KT315A.. E(KT31D2E) L

VT3 K7603

YCTpOACTBO CMOHTUPOBAHO Ha nna-
Te pasmepamn 15x30 mM. MukpodoH
npunasH npsmo k nnarte. Katywka L1
— BeckapkacHasi, HaMOTaHa Ha onpaB-
ke &3 MM 1 cogepXuT 4 BUTKa NpoBo-
pa N3N @0,5 mm. War HamoTkn — 2
MM. KonpeHncaTopbl C5...C7 QOMXKHbI
6biTb ¢ ManbiM TKE, kepamu4eckue,
Tunos KA-1, K10-17, K10-38. TpaHauc-

Topbl VT1, VT2 MOryT BbiTh NpakTuyec-
KM no6bIMU ManoMoLLHbIMK C kKoaddhu-
LIMEHTOM yCUNEHUS NO TOKY He MeHee 80,
VT3 — B4 unu CBY cpepHeit MowHoc-
TW. fTaHve nepepaTynka OCyLLECTBS-
ercs o7 1...3 Nanb4NKOBbIX 3NEMEHTOB
unu ot batapen “KpoHa”. Mpun ysenu-
YEeHUU HanpsXeHus NUTaHus panb-
HOCTb AEWCTBUS nepepartynka pacrer.
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CuvMBONbHbBIE XUAKOKpUCTANAMYec-
K1€ MHAMKATOPbI CO BCTPOEHHBIMMW KOH-
Tponnepamu NonyyYmnu WMpokoe pac-
npocrpaHeHve B 6biToBbIX Npubopax
6naropaps Hu3koMmy 3Hepronorpetne-
HuWio, yaobcTBy U NpocToTe npuMeHe-
Husi. Cpean HUX OBYXCTPOYHLIE CUM-
BOMNbHbIE MHAKKATOPbLI Ha 8 unn 16 cum-
BONOB B CTPOKE sIBNAOTCSH Hamnbonee
feweBbiMU 1 [OCTaTOYHO (DYHKLMO-
HanbHbIMW 4NS pelleHuss MHOTUX 3a-
had. Kak npaeuno, B Takoi nHauMKaTop
BCTPOEH KOHTpOnnep, ynpaensioLiuia
KKW-uHpgukaTtopoMm. MukpocxeMa
HD44780 ncnonbayercs npu Npou3eoa-
cree andgasuTHO-undpoBbIX XKKK-mo-
npynei. dvpmet Datavision n Powertype,
npepcraensiowme GoraTbit accopTu-
MEHT CBOE# NPOJYKUMM Ha pOCCUIACKOM
PbIHKE, UCMONbL3YIOT 3TOT KOHTPONNep B
CBOWX U3fenusx.

HasHaueHve BbIBOQOB KOHTpoONnepa
HD44780 npuBepeHo B Tabnuiie.

Bxoa/seixopn DB7 mncnonbayercs ans
NpoBEepKU COCTOSIHUS ¢pnara wuHsl
(BF). Ecnu BF = 1 — BrinonHsaeTcsa npe-
Abipyilas MHCTpykumsi, BF = 0 — KoH-
Tponnep MOXeT NpUHUMaThL Cneay-
LYo MHCTpYKuunio. YteHne BF Boinon-
Hetcs N(pM RS =0 M RIW = 1.

HD44780 moxer paboratb B pexu-
MaX C WWPUHON WnHLE AaHHLIX B 4 N
8 6uT. 31O NO3BONSIET YNPOLLATL TOMO-
ROIUI0 MeyarHbIX NNart 1 UCINoNb30BaTh
ynpasnsiotine yCcTpoicTBa ¢ MUHU-
ManbHbLIM YCIOM BLIBOAOB, Nnbo yBe-
nn4YuBaThL CKOpOCTb paboThl ¢ uHAKKa-
TopoMm. [epebim atanom paboThi C
HD44780 asnsercs uHuumanusaums.
Mput Mcnonb3oBaHuK 8-6UTHOMO UHTEP-
cderica ee cnepyeT BLINONHATL B Che-
Byowen nocneaoBaTensHOCTH:

1. MNopgats NuTalLlee HanpskeHue.

2.MNaysa. Nocne nogauu Ha KOHTpON-
nep HanpshxeHust NuTaHus Heobxoau-
MO BblaepXaTb naysy B 15 Mc, HO n3-
33 pasnuuuin B xapakTepucTukax uc-
NoNb3yeMbiX NCTOYHWKOB NUTaHus pe-
KOMeHpyemasi [NuTeNbHOCTL Nay3bl —
1...2c.

3. YcraHoeuTts curHans RS = 0, R/W
=0,DB7=0,DB6=0,DB5=1, DB4 =
1,DB3=*,DB2=*DB1=*,DB0 ="
(3pecb u panee: * — npousBonLHoOE
3HayeHwe curHana).

4. Naysa 4,1 mc.

5. NostOpUTL N.3.

KOHTPOJUIEP

LA

344780

1 Vss HanpsxeHue nutanus
2 Voo Obupi
3 Vo HanpsxeHue, onpegersiowee KOHTPACTHOCTL MHAWKATOpa
4 RS Mepeknmnovenve Tuna pganHbie/vucTpykumd, (0 — pannsie, 1 —
WHCTPYKLMUM)
5 RIW Bribop pexuma 3anucs/uTenue, (0 — aammcs, 1 — uterue)
6 E CurHan paspetleHus yTeHus/aanucu (No 3anHemy QpoHTy)
7 14 DBO DB7 UHMOpMALVOHHLI @ BXOAbI/BLIXOLbI
Puc. 1 RS ;.
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6. Maysa 100 mkc.

7. NoeTOpUYTL N.3.

8. Mayaa. [ins BeinonHeHust cneayto-
LMX MHCTPYKUWA Heobxoammo npoee-
puTh cocTosiHve BF, Ho npouwe Buigep-
»arb nay3y B 100...200 mkc, 3arem Bbi-
[asarb Cneaylowy UHCTPYKUWIO.

9. YcraHoeuTh curHanel RS = 0, R/'W
=0,DB7=0,DB6=0,DB5=1,DB4 =
DL, DB3=N,DB2=F,DB1="* DB0=
*, rie DL — ewibop nHTepdeiica (0 —
4-6UTHBI UHTepdeiic, 1 — 8-6UTHLI),
N — BoiGop uncna crpok (0 — opHa
cTpoka, 1 — faBe cTpoku), F — matpu-
ua cumeonos (0 — maTtpuua 5x7 Touex,
1 — marpuua 8x10 Touek).

10. Naysa 200 mkc.

11. YeraHoeuts curHansl RS = 0, R'W
=0,DB7=0,DB6=0,DB5=0,DB4 =
0,DB3=1,DB2=D,DB1=C,DB0 =
B, rne D — paspeweHre BbiBOAa WH-
dopmaymn Ha gucnnen (0 — BuiBOA
3anpeuweH, 1 — BbiBog paspetuer), C
— Hanuuune Kypcopa (0 — Kypcop Bbik-
nwyeH, 1 — Kypcop BKMoyeH), B —
MepuaHue kypcopa (0 — mepuaHue
BLIKNIOYEHO, 1 — MepuaHue BKniove-
Ho). D = 0 osHauaer, 4to Ha gucnnee
otcytcteyer niobasi nHgpopmauus, BHe
3aBUCUMOCTH OT TOTO, YTO HaxoouTcsi B
NaMaTU MUKPOCXEMbi.

12. Naysa 200 mkc.

13. YcTtaHoeuTts curHanst RS = 0, R'W
=0,DB7=0,DB6=0,DB5=0,DB4 =
0,DB3=0,DB2=1,DB1=V¥D, DB0 =

S, rpe /D — HanpaBneHue cMmeleHust
Kypcopa (0 — BneBo, AekpemeHTt, 1 —
BNpaBo, UHKPEMEHT), S — CABUI BUAW-
Moro nonst Ha aucnnee (0 — caBura Her,
1 — coswr BoinonHsiercs). Ecnuv cagur
BUOMMOTO Nonst Heo6XoAUMO BhiNon-
HWUTb, cnepnyeT nocne nayasl B 200 MKC
nobaButb Heobsa3aTensHLIN N.14.

14. YcraHoButh curHansl RS = 0, R'W
=0,DB7=0,DB6=0,DB5=0,DB4 =
1,DB3=S/C,DB2=R/L,DB1="*DB0
=*, roe S/C nokasbiBaer, YTo cMeLlaeT-
cs (0 — cmewtaercs kypcop, 1 — cme-
wiaercs Buagmmoe none), R/L — Hanpas-
neHuve cMetleHus BuanmMoro nons (0 —
Beneso, 1 — Bnpaso).

B cnyyae ucnonb3osaHusi 4-6UTHOroO
VMHTepdenca nHuunanmsayms Boinon-
HAETCA aHanOMMyHLIM 06pa3oM, Tonb-
KO fi@aHHble NepeaanTcs B ABa Npuema
no 4 6uTa, Npuyem nepBsIMN NOYT CTap-
wwue 4 buta.

MyHKTHE 1...8 aHanorMyHLl NpeabLiay-
weMy cnyyato.

9.RS=0,R'W=0,DB7=0,DB6 =
0, DB5 =1, DB4 = 0 — BbiOpaH 4-6ur-
HbI uHTEepdenc.

10. Naysa 200 mkc.

11.1.RS=0,RIW=0,DB7 =0, DB6
=0, DB5 = 1, DB4 = 0 — nopgTBepxae-
Hue Bblibopa 4-6uTtHoro nHtTepdeiica.

11.2. MNaysa 200 mkc.

11.3.RS=0,R/W=0,DB3=N, DB2
=F, DB1 =% DBO0O = * — BLibop uucna
CTPOK W pasMepa maTpuiibl CUMBONOB.
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12. Naysa 200 mkc.

13.1.RS =0, R/\W=0,DB7 =0, DB6
=0,DB5=0,DB4 =0.

13.2. MNaysa 200 mkc.

13.3.RS=0,R/W=0,DB3 =1, DB2
=0, DB1 =0, DB0O = 0 — gucnnen Bhik-
NIoYeH.

14. Nay3a 200 mkc.

15.1.RS=0,R/W=0,DB7 =0, DB6
=0,DB5=0,DB4=0.

15.2. Maysa 200 mkc.

156.3.RS=0,R/W=0,DB3= 1, DB2
=1, DB1 =0, DB0 = 0 — aucnneii BkMio-
YeH.

16. May3sa 200 mkc.

17.1.RS=0,R/W =0, DB7 = 0, DB6
=0,DB5=0,DB4=0.

17.2. Nay3sa 200 mkc.

17.3.RS=0,R'W =0, DB3=0, DB2
=1, DB1 = /D, DB0O = S — ycTaHoBKa
napamMetpoB otobpaxeHusi uHpopma-
Umn.

BpemeHHas puarpamma paboTbi KOH-

Tponnepa HD44780 B 4-6UTHOM pexu-
Me npuseneHa Ha puc.1. Crapuwas Ter-
papa (butbi 4...7) nepenaercs Nnepeow,
nuHuA RS ocylecTBnseT nepeknioye-
Hue perncTpoB (MHCTPyKUUW/ AaHHbIE),
no nuHrn R/W ycTaHaBnmnBatoTCs pexu-
Mbi YTeHue/3anuch. [insa 3anucu B pe-
TUCTP MHCTPYKUUI HeOBX0AUMO YCTaHOo-
BUTb cuTHan RS B HU3Kuit nornyeckui
YPOBEHbL, UTO OCYLLECTBUT Nepekniove-
Hue uHtepderca HD44780 B pexum
paboTki ¢ MHCTpykuusamu. CurHan R/W
(4TeHne/3anncL) Takke ycTaHaBnuBaeT-
€Sl B HU3Kuil ypoeeHb 3arem Ha uHdop-
MaumoHHbie BeiBoabi DB4...DB7 nopa-
eTcs cTapuuas TeTpaga (Crapuime YeTbi-
pe 6uta) 3anUCLIBaeMOro B perncrp
MHCTpYKuMM Gaiita. 3anMcb NPOU3BO-
BUTCsi cnaparowum (3agHmm) PpoHTOM
CurHana paspelueHuss YTeHus/3anncu
(E). Nepen 3anuceio mnapwen TeTpa-
bl 3anuceiBaeMoro Baiita Heobxoaumo
nvbo nNpoBepUTL CUrHan CoCTosHUS

WuHLl (OH JOMKEeH HaxoauTbCst B HU3-
KOM NOTUYECKOM ypoBHe), nubo Bbhk-
0aTb OFOBOPEHHYI0 BhilLie nay3y 200 MkcC.
3aTtem no aHanorM4HOM MeToavke Npo-
M3BOAUTCA 3anNUChL MNapilen TeTpasi.
PaccmoTpeHHbIM cnocobom npouseo-
AWTCS KaK 3anucb, Tak 1 YTeHWe peruc-
TpoB. MNepeknioueHne mexay pexnma-
MW yTeHue/3anucb OCyLIeCcTBRseTcs
BbIOOPOM NOMMYECKOro YpOBHS! CUTHa-
na R/W, mexay peructpammn — Bbibo-
pOM ypoBHS! curHana RS.

Bbipaya cvMBONbHON uHOpMaumm
Ha pucnnei NpovM3BoJuTCS NyTem no-
naun nHdopmaunm 06 otobpaxxaemom
cumBone Ha MHOPMaLNOHHbLIE BbIBO-
Obl 1 yNpaseneHusi NpoLeccoM 3anucu
NocpeacTBOM yNpaBnsioLNX CUrHanNoB
RS, R/IW u E BHa4yane koHTponnep
nony4yaer unHdopmaunio o6 appece
BblBOAMMOrO cumeona. LectHaguaru-
PWYHBI aapec Hauyana Nepsoy CTPOKK
— 80, BTopoin — CO0, panbHelilee cme-
LLieHKe No CTPOKaMm [OCTUIaeTCs yBenn-
YeHwem agpeca [ns BbiBOAA CUMBONaA
Ha gucnnen BLINOHAETCA CneayoLas
nocnenoBarernsHOCTL [EeNCTBUIA:

1.RS=0,RI\W=0,E=1.

2. YcTaHOBKTL aapec Ha uHdopma-
LIMOHHLIE BbIBOAbI.

3. Naysa 50 mkc.

4.RS=0,RIW=0,E=0.

5. Naysa 255 mkc.

6.RS=1,RIW=0,E=1.

7. YCTaHOBWTbL KO CHMBONAa Ha WH-
¢hopmaLMCHHLIE BLIBOObI.

8. MNaysa 50 mkc.

9.RS=1,RW=0,E=0.

Ha puc.2. npuBeneHa cxema Nnoaknio-
YeHust MHOVKaropa K MUKPOKOHTponne-
py no 4-6utHomy uHTepdency. Pesuc-
Top R1 no3sonsier otperynmpoBaTh KOH-
TPaCTHOCTL U30bpaxeHus!.

ManorabapurtHble anekrpoaBurartenuv

BHewHnit Bua anexktpopeuratenen MOT1,
MOTZ2, MOT3 npveeneH Ha pucyHKe, OCHOBHbLIE

aneKTpuyeckue napameTpol — B Tabnuue.

MOT1

MOT2
."‘

Mipesensi UBMEHEHUR HANPFXEHURA NuTauus, B

MakcumanbHas CKOpOCTh BpatueHus poTopa,

o6/MuH
Tok xonocrofrc xoaa, A

TOK Nog HOMUHAMLHOW HATPY3KOR, A

KpyTaupit MOMEHT, T CM
MoupHocTe, BT
Kna, %

HoMuHanbHoe Hanpsrxenue nuranuns, B 3 6 12

15 3 24 6 6 24
16800 14400 11500
0,35 0,34 0,16
1,40 161 0,81
18,60 41,20 62,68
241 502 6,17
50,15 52,08 63,52

Mamepuan no0z2omoeneH no OaHHbLIM
kamanoea “Yun uHOycmpus”,
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° 9 L7 0,033

- WWPOKUA auanasoH NUTarwmx Ha- Bxod 7 4
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- 3aLMTa OT KOPOTKOTO 3aMbIKaHus 155}] I o
BbIXOAHBIX Liene Ha Kopnyc, Ha NCToy-
HUK NUTaHKust 1 Mexay cobomn, J_— . J} 5

- BCTPOEHHasi cxema 3atiuTtbl OT ne-
perpeea, R1ﬁ [_-(

- noAaeneHue “lwenyka’ npu eknoye- Puc. 4 (3 100M 5 220 Puc. 5
HUW/OTKIMIOUEHWM, T

- BCTPOEHHast cxema crabunuaaumm *0 2 =107 ]
pexuma paborbl,

- Manbi ypoBE€Hb HENWHEMNHbLIX UCKa- /
XKEHUNA, HU3KWUI ypoBeHb Wwymos 1/f

Liokoneska UC npuseneHa Ha puc.1,
ee CTpPYKTypHasi CxeMa — Ha PHUc.2,
cxeMa BKMoueHus1 — Ha puc.3 Pesuc-
Top R1 Ha cxeme onpepensieT koadgu-
LIMEHT ycuneHus No Hanpsxenunio (Gy)
npmR1=820m Gy, =46 ab, npu R1=0
Gy =53 a6 EmkocTe koHpeHcaTtopa C5
onpepensiercs KoahgpuumneHToM ycu-
nenmns npn Gy = 46 gb C5 = 12 no, < 2
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o Q Yacrora (f, kIy) = o BeixogHasi MouHocTb (P, BT)
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Puc. 8 Puc. 9 Puc. 10

Ucg =24 8. = 4 Ow, vacrore sxoa  Tatin. 1 IR N AT S

Horo curHana f = 1 kl'u 1 koaddpuuren-

1 Bbixon
Te ycuneHust Gy, = 53 gb, Ha puc.7 — 2 ne He wcnonbayercs
3aBUCUMOCTb BbIXOAHOIfl MOLWLHOCTH 3 GND QUT OBumi (ans B8LIXOAHBIX Lenen)
(PO’ BT)’ paccenBaemon MOLLHOCTU 4 BS Bxopn komneHcauuv obpaTHoi casan
(Pp, BT) 1 KHU (B %) oT BXOAHOrO Ha- )

5 COMP BbIBOA 4aCTOTHON KOPpPEKLUU
npspkeHus (U, mB) npu Uge =24 B, R .
- [ NF Bxop obpatHoh cBSIaM
= 8 Om, yacToTe BXOQHOro curHana f =
1 kFy 1 KoapuumreHTe yeuneHus Gy 7 INPUT Bxoa yeunnrens
=53 b (HenpepbiBHbIE MUHUM) U G, = 8 GND Obupin
46 pb (WTpuxoBble NUHKUKM), ans Pp 9 RIP FILT Beigon unbTpa
JfiaHa TornbKo nepeasi 3aBUCMMOCTbL. Ha 10 nc He ucnonbayercs

puc.8 naHa 3aBUCKMOCTb KO3(MLIM- el Uce HanpsxeHue nuTarus
eHTa HerMHeMHbIX UCKaKeHWHA (%) u us-  1a6n. 2

(AGy, Ab) ot yactorsl (f, KMu) nput Uee = SAUHELE HIMEREHVE ravepeis
24B,R =80m,Po=2B1,G, =535  Toknokos mA u=0
(HenpepblBHble NHUK) M Gy, = 46 BB Koadduument ycunenus no

A Gy Ui=3mB 51 53 55
(lWTpUXOBbIE NUHWK), HA PUC.9 — 3a-  Hanpsxexuo, 4
BUCUMOCTb M3MeHeHus1 koaddpuuneHTa o THD = 1% 8 9,5 -
BhbIXOAHASt MOLIHOCTL, BT fo)

yeunenus (AGy, ab) W 38BICMOCTb KO- THD =10% 105 12 N
apbULNEHTa HENUHERHBIX UCKaXKEH Wi
(%) oT vactoTsl (f, K'u) npu UCC =24 B, KoaddUuume HT HENMHERHBIX UCKAXEHWA, % THD Ui=3wmB - 0,1 0,7
RL =4 0Om, PO =4Btu GV =53 AB’ H? HanpsxeHue wyMoB Ha Bbixope mB Vo Rg = 10 kOm - 0,7 18
puc.10 — 3aBUCUMOCTL paccerBaemork
MOLLHOCTHW (PD' BT) oT BleOﬂHOVI MOLL- BxoaHoe conpoTUBrneHue, kOm R; - - 30 -
HocTn (P, BT) npu yactote BxogHOro THD = 1% - 13 -
curhana f = 1 kly, R, = 4 Om (Henpe- BbiXOAHa® MOWHOCTb NpU R = 4 Om, BT Po D = 109
pblBHbIE NUHMK) U R = 8 Om (WiTpmxo- THD = 10% 18
Bble NWHWK) ANs pa3Hbix 3Ha4YeHun U

) Ansip CC  Ta6n.3

(yxa3saHbl Ha rpadike).

B ta6n.1 npuBeneHo Ha3zHaueHWe HaumoHOBAHME NADAMETDE, EANHULA HIMBDEHIN

BblBOOOB, B Tabn.2 — OCHOBHbIE 3ekK- MakcumanbHoe HanpsKeHUe NUTaHus (B OTCYTCTBUM BXOAHOTO Ucct max 35
TPUYECKe NapaMeTpbl (MpK Hanpspke-  cwrHana) B

HWUKW NTaHWe UCC = 26,4 B’ yacToTte léllmar:ca?:;?ngme HaNPAXEHNe NUTAHNA {NPN HASMYNA BXOLHOTO Ucez max 30
BxopHoro curkana f = 1 kl'u, conpoTue- MakcumaneHas BenmuuHa 6pocka HaNPSXEHNS NUTaHWA U 60
neHun Harpysku R = 8 Om, Temnepa- (1< 02 cex), B ces

Type okpyxatouwen cpefbl Tp = 25°C,  Makcumanbhbit notpeBnsembit ok A fcc max 4
€Cnit He OTOBOPEHO WHOe), B Tabn.3 — MakcumansHasi paccemBaemas MOWHOCTL BT P b max 3125

npenenbHo [ONycTUMble 3HaYeHus Ma- . o : 30 75
pameTpoB (NMpi Tp = 25°C, ecnnHe yka- ~ A/anason pabounx remneparyp, oPR -
3aHO MHOE) Temnepatypa xpanenus °C Tsrg 55 +150



OcHOBHbIE NapamMeTpbl
LUBETHbLIX KMHECKOMNOB OUPM
THOMSON, PHILIPS n NOKIA

{NMpopomkenue. Havano B NN9-12/03, NN1-10/04)
NpogomxexHve Taén. 1

Tun kuHeckona AGBEEH038X305 = AGSEEHOIBX71t  AGBEEHO48X711 - ASBEEH038X731 AGBEEHU3BXT5Y
Paamep no AnaroHann, cm 72 72 72 72 72

Yron OTKNOHEHWS, rpag 108 108 108 108 108
Bec, xr 28,5 28,5 28,5 28,5 28,5
AnameTp LOKONS, MM 29,1 29,1 29,1 29,1 29,1
OBiwas AnuHa, MM 4453 445,3 445,3 445,3 4453
MakcumansHOe HaNPsHXeHNe BTOPOro aHoaa, kB 33,0 33,0 33,0 33,0 330
MaxkCumanbHbi i TOK BTOPOro aHoaa, MA 15 1,5 1.5 1,5 1.5
THWROBOE HANPSIKEHME BTOPOTO anoaa, kB 31,0 31,0 31,0 31,0 31,0
;(:gy::gﬁgl)we HaRPSXEHUE (B8 % OT HANPSKEHUS 26 30 26 30 26 30 26 30 26 30
M HAYKTUBHOCTL, MTTH 1,356 1,35 1,35 1,35 1,35
. faiﬁ:"‘e ConpoTnanenne Om 172 1,72 172 172 172
035235.553“ MakcumansHel i Tok, A 5,35 5,35 5,35 5,35 5,35
CHCTEMBI Kanpossie MHAYKTUBHOCTE, MITH 24,4 24,4 244 24,4 24,4
KATYLKM ConpotusrneHne, Om 9,30 9,30 9,30 9,30 9,30
MaxcumanbHbid Tok, A 1,40 1,40 1,40 1,40 1,40
Twun 6a3bl (LOKOML) B10-277 B10-277 B10-277 B10-277 B10-277
; Tun knHecKkona AGBEEHO38X322. AG8EEH038X678 ABSEEHO3ISEX722 AGSEEH048X322 ABSEES038X110
Paamep no auaroHanm, cm 72 72 72 72 72
YIOn OTKNoHeHWs, rpagn 108 108 108 108 108
Bec, kr 28,5 28,5 28,5 28,5 28,5
OnameTp LOKONS, MM 291 291 29,1 29,1 29,1
OBuas AnMHa, MM 445,3 445,3 445,3 445,3 4453
MaxcumanbHoe HanpsxeHue BTOpOro aHoaa, kB 33,0 33,0 33,0 33,0 33,0
MakcumManbHbtit TOK BTOpOro aHona, MA 1,5 1,5 1,5 1,5 1,5
TUNOBOE HanpsikeHue BTOPOro awona, kB 31,0 31,0 31,0 31.0 31,0
;D_?gy;:gﬁg;uee HanpsixkeHue (8 % OT HaNpPsKeHUN 26 30 26 30 26 30 26 30 28 32
UHAYKTUBHOCTE, MTH 0,29 0,29 0,29 0,29 0,96
. f;ﬁ:"'e ConpoTsnene, Ow 0,35 0,35 0.35 0.35 113
OfK?zHﬂelgfl’;‘ﬁ MaxcumanbHblil Tox, A 11,6 11,6 11,6 1.6 6,45
Py—— Kanpoasie MHOYKTUBHOCTL, MTH 9,00 9,00 9,00 9,00 19,0
KaTyWKN ConpoTtuanexve, Om 3,80 3,80 3,80 3,80 7,50
MakcumanbHbei T0x, A 2,37 2,37 2,37 2,37 1,60
Tun 6a3bl (LOKOMb) B10-277 B10-277 B10-277 B10-277 B10-277
Twn xuHacRONA AGSEESO38XZ0 AGSEESOC38X301.  ASSEES03S ABSEESN38X322. ASSEE!
Paamep no auarodanm, cm 72 72 72 72 72
Yron OTkfIOHeHWS!, rpag 108 108 108 108 108
Bec, kr 285 28,5 28,5 28,5 285
Onamertp Lokons, Mm 29,1 291 29,1 29,1 29,1
O6was ANMHA, MM 4453 4453 4453 4453 4453
Makcumarnb Hoe HanpsixeHue BTOpOro aHoaa, kB 33,0 33,0 33,0 33,0 33,0
MakcumanbHbil TOK BTOPOro aHoaa, MA 15 1.5 1,5 1,5 15
TUNOBOE HANPSHKEHWE BTOPOro aHoaa, kB 31,0 31,0 31,0 31,0 31,0
:c:gy;:gyﬂna);uee HaNPAKEHNE (B % OT HANPSKEHUN 28 32 28 a2 28 2 28 32 28 W
MHOYKTUBHOCTE, MTTH 1,35 1,35 0,96 0,29 0,29
N gf;i:‘;;"'e ConpoTvs nenme, Om 172 172 113 0.35 035
oTKF;ion:;)puiﬁ MakcumansHelil Tok A 5,35 5,35 645 11,6 11,6
CMCTEMBI Kappoasie MHOYKTUBHOCTL, MITH 24,4 24,4 19,0 900 9,00
K8 TyUKH ConpoTuBreHne, Om 9,30 9,30 750 3,80 3,80
MakcUMansHbIn TOK, A 1,40 1,40 160 2,37 2,37
Tun 6asbl (LOKOMb) B10-277 B10-277 B10-277 B10-277 B10-277

(MpoponxeHne cneayeT)



LLUDOPOBbLIE MYJIIbLTUMETPbI AFPPA

MYNLTUMETP APPA-207

MynsTumetp APPA-207 {puc.12)
UmMeeT Tpu S-paspsaHbiX LUPPOBbLIX MH-~
BUKaropa: OCHOBHOW, pacnonOXeHHbIN
B LIEHTpe aucnnesi, 1 gBa BCNOMora-
TeNnbHBIX, HAXOAALWMXCS Ha, OCHOBHbIM.
MakcuManbHbie rokasaHus BceX nHau-
karopoB — 40000. BcriomorarenbsHtie
undpoBble UHAUKATOPLI NpeaHasHave-
Hbi ANns 0TO6paxeHust AONONHUTENbHBLIX
napameTpoB U3MepsemMoro napamerTpa,
Takux, Hanpumep, Kak 4yacTtora u nepu-
o, Np¥ U3MepeHH NepemMeHHOro Ha-
npsbxeHust, Bpems u 3acpuKkCpoBaHHoe
3Ha4yeHve npu Beibope MUHUManNBHO
1 MakCUManbHOro 3Ha4yeHui, Temnepa-
Typa B NOMELieHun Npu uamepeHun
Temneparypbl 1 T.N. B BepxHe# yactu
[uvcnnes MMeercs aHanorosas wkana
B BUpe nyrm, cocrosiwen us 80 cermeH-
TOB. HOMb Ha aHanoroBol LiKane Mo-
XeT ObITb pacnonoXeH Kak crneea, Tak
1 B LeHTpe, ee KpaTHOCTb MOXKHO yBe-
nvunTte B 10 pas nnn soobLue BbIKMO-
untb. meetcs uHtepdeiic RS-232 u
namsTb Ha 7 NOKasaHWit.

Namepsiembie NpubOpoM BENUYUHbI:
NocTosiHHOE ¥ nepeMeHHoe (B Anana-
30He yacTtoT 40 Ny...100 k) Hanps-

Ta6n. 9

INocTosHHoe HanpsxeHue

MNepemenHoe HanpsxeHue

FlocToAHRHbI TOK

FlepemMenHblil TOK

ConpoTtuenexne

EmKOCTb

Yacrota

{Nponomxenue. Hauano B NN3-10/04)

Puc. 12

XeHue, NOCTOSHHBIN ¥ NepeMerHbIN (B
AnanasoHe 4dactot 40...400 y) TOK,
COMpoTUBNEHNE, eMKOCTb, 4acToTa,
CKBaXXHOCTE (B aranasoHe 20%...80%)
v Temneparypa. Mimeetcsi BOSMOXHOCTb
KOHTPONUWPOBAaTb 4acTOTy U3MepseMo-
ro NepeMeHHOIo HanpsiXXEHUs! ¥ TOKa.
Mpnbop nmeer pyHKUUK aBTOMaTH-
4ECKOIro WNU pYYHOro NEpPEKNIoYeHuUs
npenenoe M3MepeHun, namepeHus
cpefHeKkBafgpaTuyHbIX 3Ha4eHui, usme-
pPeHUss OTHOCUTENBHLIX YPOBHEN fepe-
MEHHOIO HanpshkeHwst, yaepxaHus no-
KasaHui, permcTpauniy nMKoBbiX 3Have-
HWIA, orKkcaumy OTHOWEHMS max/min v
min/max, nporpaMMHON KanvbpoBku,
3awuTbl OT Neperpysku buicTpopen-
CTBYIOLL MM NpefoXpaHuTenemM, asToma-

TWU4ECKOWN NpOBEPKN NpefoxXpaHuTened,
aBTOMaTUYECKON MHAWKaUUm NoNsIpHO-
CTW U Neperpysku, NoaCBeTKN aucnnes
(aBTOMaruyeckoe OTKNHeHue uepes
1...60 MUH), aBTOMATHU4E€CKOrO BbIKMIO-
YyeHus NuTaHust (BpemMst oXupaHus —
1...60 MUH, 3TY DYHKLNIO MOXXHO OTKIIO-
UnTb), HAUKauum paspsina barapew.
OH vmMeeT pexvMbl NPOBEPKK p-N ne-
pexonos (TectoBblt TOK < 1,1 MA, Tec-
TOBOE HanpshxeHue < 3,3 B) u “npo3so-
Ha" uenu (conportuenenune < 50 Owm,
symmep — 2 kl'y). MabapuTHote pasme-
pbl — 230x233x96 Mm, macca — 1,7 kr.
Ycnosus akcnnyarauum: Temneparyp-
Heil auanason — 0°C...50°C, snax-
HOCTb — 0 80%. OcTankHbie NapameT-
pbi NpuBedeHs: B Tabn.9.

AvanasoHsl, B
TounocTh, %
Paspeuwenve, mkB
Auanazonel, B
Tounoctb, %
Paspewenue, mkB
AuanasoHel, MA
TouHocTte, %
Paspewenne, MKA
[nanaacoHbl, MA
TouHocTh, %
Paspeuwenuve, mkA
finanazonbl, kKOM
TouHocTte, %
Paspewenve., Om
fAnanasoHsl, Mkd
TodHocTh, %
Paspeuwenue, nd
Ouanasonw, kiy
Tounoctsb, %

Paspewenve, Ny

Temnepartypa (°C)/Tourocts (%)

0,04/0,4/4/40{/400/1000
+0,06

1

0.4/4/40/400/750

+0,7

10

40/400/4000/10000

0,2

1

4/401400/4000/10000
+0,8

1 (e guanasose 40 mA)
0,4/4/40/400/4000/40000
+0,3

0,01
0,004/0,04/0,4/4/40/400/4000/10000
+0,9

1

0,4/4/140/400/4000

0,01

0,01 (B pranasone 400 I'y)
-200...+1200/+1,0

(OkoHuyaHue cnenyer)



Kyrnno, NPOJAM, OBEMEHSA

Lns nybnukayuu 6ec- Q}\t
nnamHbix o6bSeNeHUd He- '
KOMMEP4eCKO20 XapakK- R
mepa o nokynke unpoda- 2
xe paduodemarned, bbimo-
goti u paduonobumensc-
Kou annapamypbl, Ux
MeKCIM MOXHO rpUCKINant
8 nucbMe no adpecam
119454, 2.Mockea, a/s 37 wnun 220095,
2.Munck-95, a/a 199, nepenagsathb no Tene-
thoHy B Muxcke (017) 249-41-47 vnn yepes
E-mall: ri@radiopage.by

rm@radio-mir.com
WWW  http:firadio-mir.com

Mpoaam YKB-TpaHcusep Ha Base Mpasnton144
E-mail ua3yoz@hst ru

BoIWnto N0 3AEKTPOHHON NOMTE KONKUM CTaTen u3 pa-
ANOMOBUTENBCKNX KYPHANOB NPowWrbix 16T (60 90 rr)
Noapo6HbIA kaTanor B nucsMe AHppen

E-mail oldcopy@yandex ru

Kynmo manorabaputHbii ocyunnorpad (B MuHcke)
Ten (029) 750-83-28, (017) 223-67-94 (Beuepom)
E-mail post2002@tut by

Kynnito ogHy kononky Papguotexduka $-307 (4 Owm,
hbasonHBEPTOP) B XOPOWEM COCTOSHUN
E-mail gsn3@mail ru

Mpeanaraw-: TU-76, KMN904A B, KM902A,6,
KT911 913A KT921A, KIM903A 3M®-500-3B (3H-
06C), xsapubl 500 kl'y, KMNE 12 495 n®

E-mail ua3ndx@sms beemait ru

Mpoparo nedyatHbie nnater Aons crabunnaartopos
HarpsXeHWs, yecunntenen MOWHOCTY U Apyrue [oc-
TaBka nouTom no Bee Poceun Onnara npw nonyye-
Hum Bavpeporw Cnmncok no sanpocy C H Msoages

E-mail sng62@hst ru

CaMntapxa TepaneBTMYECKOro oTaeneHns ¢ 6naro-

AApHOCTLIO NpUMeT B Aap Nwboi komnbloTep 6/y
247703 Tomenbckas o6n  KannHKoOBUYCKNA p-H,
n 6obpoBuun 144 — 6 XKesnakoea B T

Npoaam kHurn

- MoBuTenbckun KOPOTKOBONHOBOW NEPEAATUMK,
1949,

- CnpasBoyHUK N0 3anafgHO-EBPONEACKUM flamnam
1948,

- Kypc MHOro4acToTHOM NPOBOAHON CBR3KN, 1932,

- KoHCTpyWpoOBaHue paguonpneMHmnkos, 1948,

- Deunmetposbie BOMubI, 1937,

- Y4ebHuk npoBogHo# cesian 1940

- K PoTxammernt AHTeHHb!, 1976,

- 3 BeHbKoBCKMK FIIOBUTENBCKME aHTEHMbI, 1983,
nap

Npopam papuonamnel NY-72 TMA-11, 813, T'K-71
n ap

301382, Tynbckan 060 ANEKCUMHCKNI D-H,

n Hoeoryposckvn yn Nechasn, 2 -— 54,

TapaceHko C M

Kynno madty Yrxa nunu oBMeHsio Ha papwo-
Aetany, peaykTop Wi TENECKONMUYECKYI0 MaYTY, Min
“P-140

Npoaam pagnonamnel INY-50, MNY-81M, TK71, Y-
336, 'MU-11, TN-15B, 6C17KB n ap , pene PACS, 8,
15 22w pp

641800 Kyprackas 06n rlllappuHek,

yn Ceepanosa 88 — 37 Muxann KOHCTAHTMHOBUY

Ten 5-24-67

Mpoaaro npuemHnk EKD-300 (TpaHCUBepHbIA pe-
*uM, Boixog 5 8 B Ha narpyake 50 OM, gvanaioH
dacror — 14 Ty 30 My vmeerca 16X NOKYMEH-
Tayms

308505 Benropoackas 060, Benropoackui p-H

€ Hukoneckoe, yn ®unatosa, 6 — 10 Kyrotos ' []

Ten 39-72-99 (nom ) 39-71-40 (pab ) — no

Benropony

HyXHbI KCepoKkonuu cratei 0 BEpTUKaNbHbIX aH-
TeHHax w3 xypHanoB ‘QST N3, 1987 r, ¢ 46
Funkamateur N5 1999r ¢ 562, Pagnoxo66u N4,
1999 r, c 24 PaavoxoBbun N5 1999 r, ¢ 21, Pa-
avo’ N9, 1968 r ¢ 62

393700 TamBoeckas 06n n NepsoManckui

yn H0Buneinans 1A — 1, Camoitnenko B A

Npopaw:

- TpaHcneep RA3AC (NonHocTbo COBPaHHbIN, Tpe-
Byetcs TONLKO HanNanKa),

- KoMmnnekTaumio ans Tpex tpavcueepos RA3AO
{NONHOCTBIO YKOMNNEKTOBAHHBIE KOPNyca, YaCTUYHO
1 NONHOCTBLIO BLINONHEHHBIE NNATLI, COCTABHBIE 3ne-
MeHTbl KNE ans IMA)

Ten B r Xapbkose 65-02-60 (uHa 0572) nocne

20 00 kaxapiih peHs Knnmenko C I (US4LEB)

W3roToBUM BbICOKOKAYECTBEHHBIE KBApPLEBbIE
puneTpsl SSB CW, nogunctounbie na =8,867 MMy,
8-, 6- 1 4-KpUCTanbHbie COOTBETCTBEHHO

309502, r Ct Ockon M-p-H ConHedxbid, 3 — 50,

Ueapnu 1 B

Ten (0725) 42-48-86

Npopato: KB-tpancueep NATIONAL RJX-751 (7,
21 50 MI'y 10 Br, yupposas wkana, NB, RIT SSB/
CW, ALC) B XOpOLWEM COCTOSHWN, HACTONBLHBIA MUK-
poon VERTEX (3 kHONKM, AHaMu4eckwi, € BCTpo-
ESHHbBIM yCUANTEREM W NNABHON PErynupoOBKOX)
tpaHcuBep FREECALL-323HF (25 30 MI'y 25 Br,
BCE BUAbLI MOBYNSUMMNNY), cNCTEMH A Bnok P1 (168
MMX, HDD 56 RAM 64 M6, 2 USB, VIDEO 2 M6
PCI, 3Byk)

Ten B Haxonke 69-60-98

E-mail uaOlqy@rambler ru

Npogaw 'Vwum 003 B\y unum MeHso Ha CTapbie
COBETCKME CMHTE3ATOpbl TMNA ‘Annca , Putm”, ‘Mo-
NUBOKC’

Ten (095)911-55-09

E-mail procopy_911@mail ru

Kynmio K561TP2, TH1, NE5 — B MuHcke
Anekcei
E-mail mikrosxema@mail ru

Kynniwo tnparpousl TMTA 2-500/20 wnn TI'A
3-500/16
E-mail 1iponom@okb pi troitsk ru

Kynnte TpaHcuBep Ha HECKONBKO ANANa30HOB
E-mail fv@rb mk ua

Mpopam 3 pagnoctavumn 'Avrapa-17, 3 BepHbEpa
ot P-311, C cuMresatopa yactotst 1508MNM1 nevar-
Hble NNaTtel cuutesatopa US2Il (1 BapuanTt) 2 xoak-
cuanbHeix pene PAB-17, pene PIC55A (nacnopt
0502)

E-mail ewgeny@yandex ru

Menaw avckn ¢ JoHrxopH”, “KetoduUke PTNE'
"WUHeept’, 'OC X" 128000 anpecoB 3neKTpOHHOM
nodTel, Sybase PowerDesigner 9 5” na 6/y cuectem-
Hbln 6nok P-133

E-mail vianst2004@mail ru

MNpogato 40 wr 23IM348B, Opwi BacuneeBuy
E-mail murman_mailbox@mail ru

Mpopaw papuocranymio Motorola GP 340
(136 174 My 5 Bt 16 KananoB), 2 pagnocTaHumm
AHrapa’ (USB- u LSB-gapnaHtel LSB-Bapuaxt
ycoBeplweHcTsoBaH 16 8 MMy, MUKPOdOHL! anek-
TpeTHbie, 15 BT), 3 MoBunbHbie papnocravuymm
ICOM F-2020-2 (430 470 MI'y, 35 Brt, 32 kanana),
npnemuuk Ywwm 003 (0,5 18 MIy, npuHumaer
SSB YKB-puanasoH pacwwpen go 108 Mry, scrpo-
eHHBI YHY 5 Br)

Pecny6nunka Kaaaxcra, r Anmarsi,

12-n M-p-H, 7—16, Cepembaes PB

Ten 21-28-56

E-mail UN7GKRenat@mail ru

Mpopam asromoBunbHyto p/c ICOM-229H (2 M) n
TenedOHHBI MHTEpderc CS-900, KB p/c AHTAPA-1
(160 80 40 m U, =12 B, Pg,,,=10 Br) UA1FA
(1 Bap ) Bauvecnas

Ten (0692) 46-10-33

E-mal uu9ew@mall ru

Wy cxemy p/ct "Gpna’ EBrennin, UAAFRS
E-mail kvk@zato ru

Wy nsa nonocosbix hunsrpa 959 MMy ans 6aasl
Senao 525 ULTRA

663540 KpacHospckni kpai, NapTuaaHckuia p-H

¢ NaptnaaHckoe, yn Marapuna, 49 — 3 Anekcanpp

Ten 8(39140) 2-10-20, 8 (39140) 2-12-41

Wy cxemy ynpasneHns cuntesatopa 1015XK2(3)
MUKPOKOHTpOepom PIC M npotwmneky K Hemy

KOpui

E-mail yunt_76328el@land ru

Kynnia npuemnnk " KATPAH"
E-mail digital@ontine debryansk ru

Kynnio pagvonepenartimk, MMelolmit 4ansHOCTb
REeNCTBNA 25 KM, HACTPOEeHHbIA Ha NoBylo YacToTy Ha
AM

EBreqnnn

E-mail batishev1981@bk ru

Kynnio aBTomobunsHbie CB-pagnoctaHumm (Ha 40,
200, 240, 400, 600 kaHanoB., Hanwune FM obssatens-
HO, HE NOPTATUBHBIE), PUPMEHHDBIE YCUITNTENU U aH-
TeHHb! Ha 27 MINy, XKenatensHo B Mockee 1 Nogmoc-
KOBbE

E-mail raider39@mail ru

Kynmo BceBonHOBLIN KB-TpaHcuBep, MOXHO WM-
NOPTHbIA, PAANOKOHCTPYKTOP KB-TpaHCcMBEpa Ha Bce
ManasoHsl

E-mail sekh@mail ru

Npoaam reHeparopHbie namnsl MY-48 (35 wrt, sbin
1990 r) kynmio paguonpueMHuK Bolinycka Ao 1941 ¢
Ten B Nepmn (3422) 62-14-87

Kynmnto kabenb noCTORHHOIO Toka ANS BMASOKa-
mepk - PANASONIC NV-RX10EN"
E-mail RWOOW@rambler ru

Mpoaa KarpaW™ B TpaHCMBEPHOM pEXNUME (Apai-
Bep Wa 'Y-29), P-250M2, YC-9, FT-207R ("xengwnk’,
144 148 Mry), camopentHbil TpaHcueep (14 MIy,
U,,.r=13 8 B, 120 Br, kBapyeBbie honnbtpsl SSB n CW,
N4=8 867 MIy, cuuTesatop Ha Z-80, nea VFQ, na-
MSATL CKAHMPOBAHWE, BLIXOAHOW Kackap Ha nape
KT967A, BCTpoeHHbIN CW-kniod, 4 R4edKkn Namsti,
OTASNbHLIA PAgLEM ANA UMGPOBLIX BMAOB, pasmep
270 x 125 x 300),

EWS8FF, lNppn

Ten 8-02334-26258,

E-mail ew8ff@mail ru

Npopar Hepoporo KB-npuemunku P-311, YC-N,
¥YC 9, YKB-npnemHuk P-313M, p/c A-7B, renepatop
4-18, uacrotromep R3-38, ocynnnorpad C1-65,
BONBTMETPB B7-17 1 B7-4, unpOBON BONETMETD
B7-16, BM-308 (Ha 5A)

Kynmo P-399A, ALIKM-2, ALIKM-85

Bopuc, RZ3APA

Ten B Mockee (095) 377-49-29, 358-54-23

Mpoaam HegoOPOTro MMNOPTHLIA KOHTPONNED ANS
oBwer WuHel ( AnekTpoHnka 60 ) ¢ ABYMA BUHYEC-
Tepamn, npubopel L{-315, Li-435, L{4317M, Li20-05,
TN4M, NHT-59, U4312, rHYP-2, r4T-03 (PAL),
TP, undpoByio WKaNy, OQHOKACCETHYIO MATHNTO

140033, MockoBckas 06 , noc ManaxoBka,
BbikoBckoe wocce, 45 — 32, Kyryaos E B

Mgy cxembt annapatypbl "Tposa-M”, UFT-721
(157 MI'y), YC-N

Kynnso tpancuep 'fTOHoCTE-M’ (Mnin ananorny-
HbIN) UNK OGMensao na tpn UFT721

Kynnto 3nekrpoHnka” KoHTyp-80” € nokyMeHra-
unen cxemy nepepenkn 'BonMel-K’ B TpaHcmeep

871721 Bypsitna, Cesepo-bankanbcknin p-H,

¢ Anros, yn Mvpa, 1/1,

Harawa, UA0-085-240.

Kynmto nnaty iISA WinRadio 3a cumsonnueckyio
ueHy
E-mail rogopnandrey@masl ru

Npoaam nevarHole Nnarbl Ans Tpaxcusepa AECHA
E-mail ua3yfr@mail ru

Npopato konnekymo CD gns "Sega Dreamcast” n
“‘Panasomc 300 (pasnnyHbie aMyNATOPbI K NPOrpam-
Mbl MHOTO Urp 1 OMALMOB), Kabenb ANs NoAKNIOYE-
Husi Dreamcast” K KOMNBITEPHOMY MOHUTODY BhiIl-
1o no novte Mory BeiCnaTh CNNCOK MMEIOLLMXCA ANC-
KOB (BNOXWTE B NWCbMO KOHBEPT € 06parHbim appe-
COoMy

442150, NeraeHckas o6n r Hwknni Nomos,

a/n 58 Cepren

Kynnwo Tpancgopmatopsl TA163, TA262, TH56,
Tnn287

3akaxy N3roTOBUTL HECKONBKO KOMNNEKTOB NEYaT-
HbIX naat kK RASAQ ¢ metannnaaynen

301382, Tynbckas obn , ANEKCUHCKWA P-H,

n HoBoryposckuid yn JlecHas, 2 — 54,

TapaceHko C M

Npopam: npuemunkn 11-5 (1939 r Buinycka),
BC-312N(CLWA) Wwnw', P-323, papnoctaHymm A-76
PCB-5M vnn o6meMso Ha KB-TpaHcnBepbl (MMNOPT-
HbIg)

Ten 8-343-217-28-09

E-mait RVICHB@mait ru



Kynmno, NnPOAAM, OBMEHSAKD

Kynnio pagmoctaHumio “Kapat” (xenarenbHo ¢ TexHn-
yeckoin aokymewnTaymeit), 10 pene P3C-60 Ha 12 B.

Npopam: papuonamne 6M36C, 6M42C, I'-811,TY-
43A, 1)K29B v 1.n.; Tpan3ncTopbl cepuii M, MM, neta-
v n Bnokn o1 PPC-1M, warosbie aBuraTenu o1 He-
MEUKWX TenerannHbix annapatoB wa 27 B
¢."BERGER/LAHR".

686162, Marapanckan obn., n.Ceiimuan,

yn.sepxunckoro, 37 — 29, 3axapos B.B.

Bobiwnio (onnata 3a nepeckinky) namnb Tuna 6K4,
6A7, 6)K8, 6M13C, 6M3C v 1.n.; HENasHHbIE Pe3nCTo-
pbl, KOHEHCATOPbI, TPAHCHOPMATOpLI OT TeneBn3o-
pos.

Wwy npuHuMnuanbHyio cxemy paanocTaHuuu
“Manema”.

[ns orBeva — KOHBEPT C MapKoW.

301600, Tyrneckas obn., Yanosas PYNC,

yn.Oktabpbokas, 37 — 90.

Mpopato: BepHbep P-311; ocb nepeknioqaTens au-
ana3scHOB, (hpe3epOBAHHYIO; KBApUbl C MaHenbKamu
8; 10; 13,5; 15; 16,5; 22; 22,5; 23, 23,5, 23,65 Mlc;
naHenbku MNNK-9 — sce ans TpaHcueepa UW3DI; un-
pukatops YB-6, UB-18, ANC-324A, b; keapupt 1 MTTy;
503,7 kT'y; nanenskn T'Y-50 “cvakan” (8 wr.);
8N029U, 5N038U ¢ naHenbKaMu u 3KPAHOM;
KP1508MM1, KP1015MN2; 3apsaHoe yCTpOACTBO
Ans papuoctanymit DJ-180, DJ-182, yexon HOBbIN
ans DJ-191.

303200, Opnosckas 06n., n.Kpombi,

yn.30 net Mo6epbl, 4, Buktop, UASENB.

Npoaam-kynnio nporpaMme! “ZX-Spectrum” B cpe-
ne TR-DOS n OC CP/M. Mpepnaraio katanor ¢ auc-
KETON.

632383, rKyibbiwes, HCO, 1 — 20 — 45,

TpeTbakos A A,

Kynmio M sasopckoro warotosnenus (ANKO B
pabouem coctosHum) ans RASAO ¢ N4 8,867 MIy,.

403340, Bonrorpanckas obn., rMuxaiinoska,

yn.OBopoHut, 62 — 18, Camoxsanos A A,

Ten. 8-84463-33961, ¢ 19.00 no 23.00.

MNpoaaro KHUrN No TeneBuaeHNo U anTeHnam. Mo
ANCBMEHHOMY 3aNPOCY BBILNIO CAUCOK.

Ans NpenBapuTenbHOTO OTBETA BIOXWTE KOHBEPT
C MapKon.

220005, r.MuHck-5, np.®.CxopuHbl, 46 ‘B” — 5,

Maceyxnii B.B.

Ten. (8-017) 284-80-06.

Kynmio KCepokonuio Cxembl 7aMnoBON paanonb
"B3®-PAONO" 1967 r. BbinycKa,

347368, Poctosckas 06n., r.BonronoHcex,

yn.TarapuHa, 2 — 112, Epodeen B.H.

Npopgatw yngpoBbie wWkanu Ha ANIC n XKKA (1
BxoA U 3 BXxopa) U axo-penuTepbl. A.MenbHuk.
E-mail: nmnick@balakovo.san.ru

Papuonmobutens (napanusceaH — Hapyilenue no-
3BOHOYHUKA) HYXXQAETCH B JOKYMEHTALMM HA Npuem-
HUK P-326M, MOXHO Ha KOPOTKO® BPEMS OIS CHATUS
KONUK.

167026, ChiKTHIBKAPCKWIA P-H, 1.3xBa, a/a 1006,

Ten, 8 CoiktbiBKape; 66-22-33.

E-mail: rk9xx@rol.ru

Kynnio MMNOpTHbIe repManneBble TPaH3UCTOpbi
cepnii AD, BD, OC, ASZ, AF, GD, AC, AUun 1a.

Hukonait.

E-mail: ne2004@list.ru

Kynnito npubopr C4-60, Y3-66, 43-64/1. Coobtuure
LiEHY, KOMNIIEKTHOCTb, €CTb 111 NOBEPKA, rOA BbiNyCKa.
E-mait: pirittv@yandex.ru

Npoaam 6/y BONBTMETP yHUBEPCANbHbIA UNdPO-
BOW. [103BONSET NUIMEPSTH NOCTORHHOE U NePeMeH-
Hoe Hanpsixewus (0,1 mB...1000 B B gnana3sone
20 T'y...100 MI'y), 7ok (0,1 MA...10 A), conpoTuBrie-
Hue (1 Om... 12 MOw), BasoBas norpelHocTs — 0,2%,
LMchpOBas UHANKAUUS, TUTAHNE CETEeBOE NI ABTOHOM-
Hoe, raBapuTbl 227x200x70 MM, Macca 2,2 kr. Ucnpae-
HBIA, NOYTW HE UCNONb3OBASICAH.

E-mail: dmitrij_1999@mail.ru

Kynnio cepsuc-manyan Ha FT757GX.
223710, bpectckas obn., r.luHck,
yn.Mepeomaickas, 139 — 15,
Anexcavap, EW3ABC.

Ten. B Muucke 33-23-68,

Mo6. 696-03-70.

*bennoYyma

o

4 Moanucrbie MRAEKCbI:

Paduomup

Paduomup. KB u YKB

Paduomup. Baw koMnbromep

oghopmume nodnucky Ha XypHans: "Paduomup”, “Paduomup. KB u YKB”,

vepe3 000 "KopnopamusHas llodyma” no menegpoHam: (095) 953-92-62, 953-92-02, 953-93-20.
Monyyums NOONUCKy unu 3aKasams UMeIOWUecs B Hanuyuu omoensHbIe HOMepa XyPHarnos MOXHO

u3 pedaxyuu. Tekywue yeHsl npusedensl 8 mabnuye. HanoXxeHHLIM NNAamMeXoM XypHars! He BbiCkina-

o

~

- dnsa xumeneii Poccuu u cmpan CHI™ (kpome Benapycu): 48996 — nodnucka no kamanozy Azen-
mcmea "Pocnieyams” (72370 — 2odosas), 25785 — nodnucka no O6veduHeHHoMy kamanozy “lipecca
Poccuu” ¢ adpecHoi paccbinkol (3nekmpoHHsit adpec nodnucky 8 INTERNET - www.presscafe.ru);

- @ns xumeneil Benapycu: 48996, 489962 (0ns opaanu3layuii) — nodnucka o kamanozay PO
“Bennoyma’” “Mazemes: u xypHansi Pecnybnuku benapyce” (pa3den “Usdanua PO, pacrnipocmpaHsemsie
no npaMeiM dozosopaM”) u depes kuocku MuHzopco3neyamu.

- dns wumeneil Poccuu u cmpaH CHI (kpome Benapycu): 48924 — nodnucka o kamanoay AzeH-
mcmea “Pocnevyams”, (71545 — 2odosast);

- On1 xumeneu Genapycu: 48924, 489242 (dnsa opaanu3sayull) -— nodnucka no kamanozy PO
[asemsi u XypHansl Pecnybnuku benapycs” (pasden “U3danus PO, pacnpocmpansemsie
no npameiM dozosopamM”) U yepe3s kuocku MuHeopcoosneyamu.

- dns wumenet Poccuu u cmpaH CHI™ (kpome Benapycu): 48925 — nodnucka o kamarnozy AzeH-
mcmea “Pocriedams” (45995 — zodoeas);
- Ons xumenet Benapycu: 48925, 489252 (Onsa opeanu3zayul) — nodnucka no kamanozy PO
“Bennoyma” “fasemst u XypHans Pecnybnuku benapycs” (pa3den “Usdanus PO, pacnpocmpaHsemsie
no npaMseiM dozoeopam’) u yepea kuocku MuHaopco3snedamu.
Kpome moeo, npednpusamus pe2uoHo8 Poccuu, a makxe BruxHeao u dansHezo 3apybexss Moaym
Paduomup. Baw xoMneiomep”

0meA.
MoXHO 3aKa3aTs CRegYIOLHe HoMepa Pacuenks Ha 1 3k3.
foa XYpHanoB (c yMeTOM nepecbinku)
Paanorioswrons | E3aMeRIoBrens. [Fammemaimen. | Mo occu O e e oy
2000{3 —6,8—12 3—8,10—12 16,7.9 11,12 20 800 6
2001i{4 —5 2,56 2,356 25 900 6
PaanoMup Panvuomup. Pagnomup. Mo Poccun n CHI | Mo Benapycu | Mo Yxpaure
Baw komnutotep {KB 1 YKB {poc. py6) (Gen. py6.) | (rpuBHbI)
2001]7,9, 10, 12 7,9—12 7,8,10, 11 30 1000 7
20022 — 12 1—12 1—3,5—12 35 1500 7
2003(1 — 12 1—12 1,5—8,10—12 40 1800 8
2004{1 —6,8 — 12 1—6,8—12 1—12 45 2100 9
20051 — 12 1—12 1—12 45 3000 11

Hawu nnamexHsie peksuaumsi:

- dnsa wumenetl Poccuu u cmpatn CHI (kpome Benapycu) — ‘

nonyyamens: 000 “Paduomup lpecc”, MHH 7729404741, K11 772901001,

p/c 40702810900010000084 8 OO0 Kb “Aeponpomkpedum”, ¢p-n LlenmpansHeil, 2. Mockea,
Kxopp. cvemn 30101810500000000109, BUK 044525109

Adpec Banxa: 125315, 2.Mockea, flenunzpadckuil np-m, oM 76, kopn. 4;

- dna xumeneii Benapycu —

nonydamens: Y1 “PA", YHH 190218688

p/c 3012000004882 8 p-ne Ne524 ACE "benapycbanx” 8 . MuHcke kod 121.

Adpec Ganka: 220028, 2. MuHck, yn.@uskynemypHas, 31,

Ilpu onname 4epes C6epbaHk B epache “HasHadeHuUe nnamexa” HeobxoduMo Hanucams Csold
noymossitl UHAEKC, NOMNHLIG adpec, haMunuio, UM U OMYeCMBO MOMHOCMbLI0 U MOYHO Nepequcnums,
Kakue KOHKPeMHO HOMepa KaKozo U3 XypHanos Bbi 3aka3sisaerme.

MNpyu onnate NOMTOBLIM NEpeBOAOM BCE CBEAEGHUN O 3aKase Heobxoaumo ykasaTth B rpagpe “Ans
nucbmMa”.

Ans yckopeHus npoyecca nosyyYyeHus XypHaoe 3aka3 MoxHo npodybnuposams no E-mail:
rm-sales@radio-mir.com. Bcs unpopmayms — 7am xe unu no ren. 8 rMuncke (017) 221-01-10,
(017) 505-13-65. y

flpnobpeTeHne OTAENBLHLIX HOMEPOR XypPHaNos

B POCCUN:

B 3A0 “UnTepnpecc — Jkcnpecc”: Ten. B Mockse (095) 208-85-50, 208-67-55,

e-mail: inter@aif.ru, http://www.interpress-express.com.

B marazunax papuogetanei “4UN u AUN" (eguHas cnpasounas — Tten. (095) 780-95-09):

- .Mocksa, yn.funsiposckoro, A.39 (cT. MeTpo "MpocnexT Mupa” -—— pagnansHas);

- r.Mocksa, yn.MBana Opanxo, 4.40, .1, ctp. 2 (nnatd.Pabouni nocenok,

15 muH. o1 Benopycckoro Bokaanay),

- r.Mockea, yn.berosas, 1.2,

- rApocnaens, yn.Haxumcona, 12, ren. {(0852) 27-57-15.

Ha papuopbiHkax B Mockse: Mututckom (mecra R4, S8, K52, E50, G56), LlapuybiHckom (MecTo 121).
B 000 “AnbsaHc-Knura”: 115533, rMockea, yn.Haratunckas, A.6, 3t.1, op. V! (cT. metpo "Haratune-
kast"), Ten. (095) 258-91-94, 258-91-95, 258-91-96, 111-05-98, 111-63-28. E-mail: abook@mail.ru,
abook@inbox.ru

Ha paauopbitkax: "LiapuubiHo” (Mecto 13/A), “MutuHo" (PSR 1, KOHTERHep 17 1 MecTo T-8).

Ha YKPAUHE:

B Kuese B bupme “Topm”, Ten. (044) 227-72-73.

B KA3SAXCTAHE:

B dupme TOO CN “AprymenTsl u haxtel, Kasaxctan”: 1en. B Anma-Are (3272) 50-22-60, 50-21-64.
B BENAPYCU:

B MuHcke B marasuHax “Kuura XXI Bek”, np.®.Ckopurbt, 4 92, Ten. (017) 264-27-97 (cTmeTpo

"MockoBckan”) n “Fno6yc”, yn.Bonoaapckoro, a.16, ten. (017) 227-30-67 (ct.merpo "Titowans
HesasucumocTn”).



