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YUTAWUTE B HOMEPE 8/2002:

A.KY3bBMEHKO, RV4LK. VCHJITUTEJIb MOIIITHOCTH HAT'Y-435C

JIPAHBEPOM HA JIBVX 63511
Hpu pazp KB-ycu. 2 Mounocmu bp1a nocmasiend sadaua
cozdamb anaioz 6aoka nepedamuura P-140, no douee aeskuii u Komnakm-
noia. Kpome mozo. npedaazaempiia ycurumesnv padomaem om odnogaznoi
cemu nepemMennozo mokd, ne mpebyem npuMenenus Cxemp neimpanu3ia-
Yuu u Maio ycmynaem 6 BIXOOHOU MOWIOCIU U HAVEHCHOCMU
1 Xoms ycu 6617 pasp 0.5 cosMecmuou pabomst
mponcueepam RA3AQ, mem ue menee, on Moxcem 61me noOKI04uen K
arwbamy nepedamuuky. Vnpaeienue ycuiumenemM Mounocmu — peaeinoe.

A.KONEHKHH, UASNDX. HY-KOMITPECCOP
Komnpeccop cobpawn na namu pac

¢

IpOCMpanennbix onepay bex

yeuaumennx K140Y/16 u obecnevusaem xopouiee Kauecmeo popmupyemozo
HY-cuznana, cxcamue e20 00 20 06 u xoppexyuto A9X na uacmomax eviue

2 kl'y. Cxema ouenv npocma 6 nacmpouxe. Hanpascenue numanusn
Moxncem eapvuposamsca om 6 0o 15 B, a uzmenenue nonspuocmu
NUMAWEez0 HanPANCEHUR MPebyem MUHUMATbHHX REPedenox.

B.TOYKO, EU7SH. JOPABOTKA PAITHOIIPHEMHHUKA P-326M
Hpodeccuonaavnviis paduonpuemnux P-326M, 63az00aps ceous necov-
HEHHBIM OOCMOUHCHIBaM — HEBOAbUM 2abapumam, 6bICOKOU YysCMeuU-
meavHocmu, yudp 7] 0 juu yac npuema, HaIUYUIO 6CEX
nrobumenscxux KB-ouanaionoe — noavzyemcs nonyasprocmeio y 60.16-

w020 wucaa paoi ii. K coxc L 8 cA y Hezo u omoenvnbie
Hedoc u. B c dahbi | O no o 1p be3
cyuec 20u A £20 mncmpyxuuu u npunuunumwou cxembl.

YUTAWUTE B HOMEPE 7/2002:
QUA

Paauonioburensckaa XpoHuKa

rYNMUSHL, UYSXE. PapucT neresapHoro passeyuvka

U.KABAHCKUA, UA3FT. Ny, yepes Beka

C.BAOIONSA, EW1BH. Papuoakcrieanums “XarbiHCkon Tpareann — 59 ner”

DX-INFO
QSL via...

COPEBHOBAHUA
Kanenaapb copeBHOBaHUH
WAEDC 2002

AnnnomMbI
Multi Band Ukraine Award
CeBepoMopcK

HALAOHATILHASI [UNNIOMHAST TTPOMPAMMA “NYTELWECTBUSA
O BOJIHAM 39UPA"
O6iune ronoXeHna ANs AUNNOMOB HALMOHANBLHOM NpPOrpaMMbl

Lukn “UAPCTBEHHbIN JOM POMAHOBLIX"; “Ljapuua Anactacys PoMakoBHa™;
“Nepsbiv 13 Joma Pomanosbix™; “Matpuapx Ounepet”; “Lape Anexcen
Muxainnosuy” -

Uukn “CMYTHOE BPEMA™; “Uapesuy Aumutpuin™; “TepmoreH — narpuapx
CMyTHOTO Bpemenwn™; “Aspaamuit Nanuubin’; “Tpaxaanun K.Myhne™; “Kusiss
0.M.Noxapckuit”; Nnaketka “CmyTHoE Bpems”™

fingepbl HAUMOHBNLHOW AWMNOMHOW MPOrPaMMbl

Nnaepb Poccun-200t

nyTb B 30UP

WN.KASAHCKUIA, UASFT. Mbl caaem ak3ameH

KOMNBKOTEP HA PAOWOCTAHLIUU

T BPATUH, RZ4HK. NK — cnekTpoananusarop pagvoniobwrens

YKB

WSJT, unu paboraem yepes MeTeopbl

YCURUTENU

A.KY3bMEHKO, RV4LK. Yeunurens motHocty Ha MY-436 ¢ apanBepom
HB aByx 6351

TPAHCUBEPLI

B.YAOBEHKO, UT6LU, C. TENEXKHMKOB, RV3YF. OcHoBras nnata
KB-tpancusepa “Sioboda-M"

C.PAOYEHKO, USBMX. flecrHnuHble KBapueBble (HhunbTpbl
B noburtensckom KB-rpancusepe

MOAEPHU3ALIUA

HO.YUHKOB, RA4UBZ. “flev” — na 29 UM

AHTEHHbI

3.I'YTKUH, UTTMA. Becegmanaaonnas KB-antenta VMA-10NP
B.N'YCMAH, RX3APE. HoBbie TEHAEHLMW B TEOPHM W NPAKTUKE aHTEHH
ﬂAﬁﬂ)KECT

ANOCKA OBLSABNEHUN

CcQde ...

OGN
baw kComnbramep

YUTAUTE B HOMEPE 8/2002:

A.TOPSTYKHH. [TPEOBPA3OBAHHE ®AHJIOB P-CAD B I PAOHYECKHY

DOPMAT PCX
Hecoemecruumocmb aiiioavix Poy , CO30 MBIX 6 CUCIIEME
aemoMamusuposanoo npoeKkmuposarus nesamuvix naam P-CAD ¢
spaduueckumu Popmamanu, @ maKyce OMcymMcmMEne CneyuaIbiozo
npozpamMmnozo obecneuenn, ¢ NOMOLbIO KOMOPO20 MOJICHO D0 6bt
npocmo uy gauav: popuamos P-CAD 6
zpagpuueckue popuamsi, nopo.‘»cdaﬂm onpedeaexnbie mpyonocmu Oas
PaduOaI6UME e, URHCCHEPOB-KORCMPYKIMOPOE U pu3pabomuuKos
neyamupix naam.
B cmamvbe onucan npocmoii u y ii cnocob npeobpaso A ainos
dopmama PCB, om.uuarowuiics 661c0KuM BpodeccuonabibiM yposHem
Kauecmea u 6epHOCMbI0 npeobpa3zoeanus u3obpaxdceHus npu nOANOM
OMCymcmeuu KAKUX-aupo uckadcenui.

C.LLIHPKO. HE BCE Mbl BbIHYKEHBI BBITh BOI'ATBIMI, HIIH
CHCTEMbI HA IT'IATOOPME SOCKET 7
Ecau npu npuobpemenuu xomns wuM akmopom aennemca
cmouMocms, mo cucmema Ha mmmcpop,ue Super 7 u ¢ npoyeccopom om
AMD ewe u ce200ns 6noane Moycem goimu 8 CHUCOK nPemeHOeHMoe Ha
nOKynky

C.PFOMHUK. [TPOCTERILINH 3AMEHHTEJ1b SEGA-IDKOHCTHKA
Kaxk uszeecmno, cywecmsyom uzpsl, paccuumantsie Ha mpex- u
WeCmuKHOnOuHbE dXcoucmuKy 0as uzpoeot npucmaexu “Sega Mega
Drive-11". B cayuae omcymcmeus mpexxkiuonouHozo 03coucmurd MOicHO
80CHOABLI0EAMBCA CXEMOU 3aMeeHust, codepycawen muxpocxemy K561J1C2
u mpansucmop KT315b, a 6 ciyuae omcymcemeus wiecmukHonoutozo —
cxemoii 3amewenun na 9 mukpocxemax cepuu K561. Buumanuro
uumamenei npedaazaemca euie 00KO PEUIERUEe 3GMeHbl MPEXKHONOYHO020
Oxcoticmuxa na ocnoee mukpocxems: KSSSKIT11, paspabomannoe no
npunyuny “npowe nexyoa”.
Ocobas yenHocmb npednaazaeso20 OHCOUCHUKE COCMOUM 6 IOM, 4MO OH
HpakmuuecKku “eeunbiu”.

Koneey

YATANTE B HOMEPE 7/2002:
BOKPYTI 0K

KOMINbIOTEPHBIE FTOPU30HTHI

AMNTHATEHKO. Ot wpeamHrepoBCKOrO KOTa K KBAHTOBOMY
KOMIbIOTEPY

HE TOJIbKO HOBUYKY
A. TOMUIIMH. BoamoxHocTn 6ubnmnoTtex Speech SDK:
LMANOT C KOMIBIOTEPOM Ha “4enoBe4ecKoM” A3blke

A.FPUHYYK. PaboTa B cucteme Mathematica 3.0/4.0.
OcHoBbI NporpaMmmupoBanus B Mathematica 3.0/4.0

A.FOPAYKUH. Awarnos nocraswur... Sandra
ﬂAﬂﬂ)KECT
NPOTrPAMMbBI U ARTOPUTMbI

YPOKU INPOrPAMMUPOBAHUA

M OO/MHCKUI. Pewenve 3aaay wa rpadax

Serrgio /HI-TECH. Hu3koypoBHeBOe MporpaMmmmupoBaHne
A.LIAKHNPUH. NporpaMMupOBanne anropuTMOB C UCTIONb30BAHWEM
GyHKUWA ¥ npoyeayp. Co3nanwre moaynen

AUATIOr NPOrPAMMHUCTOB

1.COKOINEHKO /HI-TECH. Pentium rma3amu nporpamMucra
W.LUMPKO. Pabora c 6ygepom obmena B Delphi

B.3YBKO /HI-TECH. 3awwra cainos B Excel
P.KOHOHEHKO. Baaumopewnctene ADO Data Control

w DataGrid ActiveX Contro!

PEUENTLI

O.BATBLIA. dmynsitop whTepdeica ISA

A.3AMLIEB. Komgoprhas paboTta ¢ Windows

A.FOPSIHKUH. NoneauHble coBeTbl ANA Nonb3otaTenen
Windows 9x/Me

MUP 8 BUT

U.POLLMH. NoBbilueHWe CTereHn CKATUA My3blKanibHbIX MOgYNen
A.TTEXVUMEHKO. MNpuea3ska BUAEOCUIAANa K YPOBHIO “4epHOro”
Mo cmpanuyam 31exmpoHHbIX usdaHul

Bnokwposka nopra #1FFD na “Scorpion ZS-256"
BV_CREATOR. BestView 2.12

WIrPOTEKA
A.BEHOWIMOBCKMA. KpacHas akyna
K.KITMIUEHKO. Fear of the Dark

AOCKA OEBABNEHUIA

Kynnio, npogam, obmensio



U.NYTAYEB,
r.MuHck.

3BYKOBOCNPOU3BOMALLMM KOMMNEKC ANA HOBWUYKOB

(CTAPBIE MOEW, HOBOE 3BYYWAHWE)

Bl nobure My3biky? Bel xotute no-
CTPOMTL 3BYKOBOCTPOM3BOASLLMIA KOMIN-
NEKC C YapyoLLMM 3ByHaHNEM 33 HECKOIb-
KO [iHen n fieweso? Torga ara crarba ons
Bac, ypaxaembilt Yntarens.

W3 yero obbiuHo cocTout KOMNnekc?
M3 ncTouHmKa MysblkanbHbIX NporpaMM
(npourpeiBaTens rpaMnnacTMHOK MM KOM-
NakT-ANCKOB; MarHnTooHa; YKB-pa-
ANONPUEMHKMKA), CTEPEOYCUIINTENS 1
akyctudecknx cucteM (AC). KoHeuHo,
CD-npourpbiBarternt He co3aarb 3a napy
AHEeN, 0a U He TaK YX CUMbHO 3TO HyX-
HO. A BOT ycunutens n AC — moxHo! £
cam NocTpoun ux 3a Hegento, paboTas no
2...3 4yaca B fleHb, TaKk YTO paccka3biBalo
Ha OCHOBE cOBCTBEHHOTO OnbiTa.

FapaHTMpOBaHHO BLICOKOE KavecTBO
3Byka obecneunBaloT namnoBble ycunm-
Tenu Ha 3neKTPOBAKYYMHbIX TPUOAAX,
paboratowme B knacce “A” U He umMelo-
wme obLyeit orpularensHon obparHoi
cBsAsn (OOOC). OcobeHHo xOpoOLWO 3By-
yar opHovakTHele yeunutenw. Npaeaa,
npm orcytcreum OOOC TpygHo nony-
YnTb CONbLLYIO MOLLHOCTE NPWM Manom
koadhhuLmeHTe rapMOHnK, HO, NOCTPO-
mB KOoMnnekc, Bbl ybeaurtecs, 4to ero
rPOMKOCTW NPEAOCTATONHO, YTOOLI Ha-
cnaanteca nwbumon mysbikon! A
NONb3ylCb TakMM KpUTepUMeEM rpoOMKOC-
TH: ecnu Npy 3ByyallieM KoMnrekce pas-
rOBOp HYXHO Bectn € HebonbLIUMM Ha-
npsbXxeHWeM ronoca, TO rPOMKOCTb [OC-
TATOMHA; eCIW Xe BaLl pPa3roBop yxe He
CrbILLEH, TO OHA — Ype3MepHa.

KoMnnekc mMOXeT crnyxutb xopollen

“ONOpHOM TOMKOW” AN cpaBHeHUA Kave-
cTBa 3ByKa Apyrux ycunutenen n AC.

Urak, cxeMa ycunurens npusefeHa Ha
puc.1. Ycunurtenu ¢ Takon CTpPyKTypou
HeO[HOKPaTHO onMchiBanmch (Hanpm-
Mep, B xypHane Sound Practices, 1994;
B “Becthuke A.PA” N2, 1997 r.). Onn
CTPOMINCb HA pPasHblx NaMnax, Ho uMe-
o1 obulee HasBanne — “Loftin White”,
4T0 A NepeBen Obi Kak “3aobnaqynas 4mn-
cTora 3yka”, a He “ronybsiTHa B Genom”.
Mo BeiBop 3a ocHoBy cxembl u3 1, 2]
obbscHAeTcA TeM, 4TO namnel 6H23MM n
6M14N crosanu B KaXJoOM TENesusope,
W KX, KaK ¥ Bce Apyrme gevanm ycunmre-
nsi, MoxHo 6ea ocoboro Tpyna paspo-
ObiTb. ABTOpP Nybnnkaymm [1] nuwer, 4ro
ero cxema bbina “ontuMmnanpoBara me-
ToaoM npob u owmnboxk”. B ero ycunure-

ne ucnoneayerca OO0C, n BbIXOAHOW
Kackagi MOXHO Nepekniodarb ¢ NEeHToA-
HOro pexvma B TpuogHbin. OAHaKo, Kak
oKasanochb, No-HacTosiLeMy xopoliee
3By4aHme Nonyvaercst TONbKo TOrAa,
korga OOOC otkniodaeTca. AHanorny-
HbIM chy4Yawn Ana Apyroro namnoBoro
ycunutens onucaH B [3]. B kavectBe
orcTynneHus ckaxy, 4to ecnu OOOC
He OXBaTbLIBAET BbIXOAHOM TpaHCopma-
TOp (M, Kazanock Obl, He yMeHbLLaeT ero
MCKaXeHns), TO CTAHOBUTCA BO3MOX-
HbIM ee NpUMeHeHMe ANs yrnydlleHus He
TONBKO HEKOTOPLIX NApaMeTPoOB yCUnu-
Tens, a 3By4aHns B LEeNOM.

Cxema ycunurtenss COAEPXUT OAWH
Kackag npensaputenbHOrO ycunurens
Ha nonosuHke Namnul VL1 (BTOopas no-
nosuxka pabortaer B gpyrom kaHane) u
O[MH KackKaf, ycunuresns MOLLHOCTU Ha
VL2. B crarbe {1] nogpobHo onucana
pabora cxembl, U st HA HEW OCcTaHaBnn-
Barbcs He Oyay. Nyywe Oonbuie ckaxy
npo Komnnekrywume. Becoma cylle-
CTBEHHbIW 3M1IeMEeHT CXeMbl — BbIXOAHON
TpaHcgopMarop. KoHe4dHo, ecnn ero
M3roToBUTL CheunansHo, To 3ByK, MO-

xert, byzer n ny4le, HO BCe Aieno B TOM,
4yTO, NO-MoemMy, 99% uurtarenen, noxe-
NaBLWKX NOCTPOUTL NAaMNOBLIA YCUNU-
Tenb, NULLIEHblI TAKOW BO3MOXHOCTKH. A
NPMMEHUN roTOBBIM TpaHcdopmaTop oT
craporo tenesuaopa (YM34 Ha namne
61140 B NEHTOAHOM BKNIOYEHWUM) C Map-
kovt 13P3 (TB3-1-9) u koacppuumeHTOM
TpaHcdgopmaumm 36,5. Ecnn BrrilouuTb
3TOT TpaHccgopmarop ANs NpoBepKu
BbICOKOOMHOW obmoTko#i (230 Om) B
ceTb, TO Ha BTopuiHON obMoTke Oyper
6 B (nHa xonoctom xogy). Conportuene-
Hue BTOpMYHOM OBMOTKM — MeHee 1 Om.
MHAOyKTMBHOCTL NEepBUHHON OBMOTKM —
7.3 1 na yacrtote 100 "u.

Cunosow Tpaxcthopmarop ( TC180-2)
W 3neKkTponuTudeckue KOHAEHCaTopsl
(K50-12, K50-7) — vaikke OT Tenesmnso-
pa. [Opoccenm L1 n L2 — oTTyna xe.
Xora MOWHOCTL CMNOBOro TpaHcgop-
Maropa m3bbITo4Ha, HO OH [I0CTYNEH, He-
[OpOrou, uMeeT MHOTO OOMOTOK 1 NO3BO-
nseT Nony4nTh ¢ NOMOLLBLIO CXeMbl YABO-
eHuna HeobxoamMMoe ana aHoaHbIX Lenen
Hanpspkenve. [uogHuii moct KL402A
Tarke Hepopor w goctyneH. Mpu xena-
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HMKW, MOXHO MCNONBL30BATH B Ka4ecTBe Aun-
ofos 2 keHotpoHa 6L13MM, T.k. nmeetcs
Tpy cBoboAHBIX HAaKanbHBIX 0OMoTKK. Tor-
Aa Bulkniovarens SA2 He HyxeH. OH cny-
XWT ONA 3aePXKKW NoAaUM BLICOKOTO Ha-
NpsHXeHUs Ha Namnbl NOCHe BKIIOYEHUSs
NMTaHMA, 1.e. NpnM KOMMyTayumn SA1
BKIKOMAETCA HaKarn namr, a yx 3areM (He-
pe3 1...2 MuH) BKNloYaeTca SA2. Bmecto
SA2 MOXHO NOCTaBUTh pene u NpocTyio
CXeMy 3a[1epXKn ero BKMIOYeHus.

MorpebnseMas MOLLHOCTL C KEHOTPO-
HaMKM HECKONBLKO BO3pPAcTeT, HO aHOAHOe
HanpsiKeHne Ha KOHAeHcaropax v nam-
nax ycunurens byfer nosensATbcs ¢ 3a-
[iepxko u 6e3 NnpesbiLUeHNs HOMUHANb-
HOTO 3HadveHus. B atom obbIMHO K 3ak-
ntovyaercs cMbICA NPUMEHEHUSI KEHOTPO-
HOB “sipbiMK ayanodunamm™.

HyxHO 3ametTuTtb, Y4TO MHOrMe TpaHc-
(hopMaropbl HA paspesaHHbIX M 3aTeMm
ckneeHHbIXx cepgednukax (NI, WN)
CUMbHO TYAAT MW “3yaat”, HO TYT yX
HW4Ero He nopenaelub, npuaercs BbIO-
parb (Npy BO3MOXHOCTM) CaMbIi “TUXHIA”
¥ 3aKpenuTb ero Ha Laccu Yepes pesu-
HOBbIE MPOKNAAKK.

Crapule, nonro He paboraewme anek-
TponuTUieckne KoHageHcaropbl Heobxo-
AVMO noaBepruyTb ¢opmoske [4], T.e.
noaarb Ha HUX Yepes pesuctop 10 KOMm
NOCTOSIHHOE HanpsiXeHune CTyneHsAMu
(0,2 — 0.5 —1)Uy,om ¥ NOdepxarb No He-
CKOMbKO YacoB. B peaynkrare yx ToK yTeu-
KM CHU3UTCA Ha OAMH-ABA NopAAKa.

[Ba cnoBa cToMT CKasatb O pesncTo-
pe R8 B 6noke nutanma. On nossonser
YMEHbLWWTL UMMYIbChI TOKA, 3apshkalo-
LWne KOHAEeHCaTopbl BbINPAMUTENS, U
TeM CaMblM CHMXAET INEeKTPOMArHuT-
Hble NOMexn OT TpaHcdopmaropa (Tak
Xe, C orpaHMdeHnemM MMNYNbLCOB TOKA,
pabotaer keHovpoH). Perynupysa R8,
MOXHO NOMNYYUTH Xeraemoe Hanpshke-
HWe Ha aHOAE BLIXOAHOMW Namnbi.

Tenepb 06 akycTuyeckon cucreme.

Puc. 3

Crapas nwaes 0 paclmpeHmmn 30HbI cTe-
peoaddekra, onmcanHas B [5], kak
Hernb3s kcratn. HanomMur, o yem naer
peub. B 0bbl4HbIX cTepeogoHNYecKux
AC nebonbloe cMmeleHne crywarens
M3 TouKM A B Touky B (puc.2) napan-
nenbHO nuHnmn 6asbl Bbi3biBaeT Nepeme-
LieHMe KaXyLUNXCHA MCTOYHMKOB 3ByKa B
Onuxanwmn rpomkoroeopmutents. 310
CBSI33aHO C TeM, 4TO AwarpaMma Ha-
npaBneHHOCTW FPOMKOFOBOpMTEns
0bbINHO He onTumarnbHa B NoOMnoce 4a-
cvor 300 Ny...10 kT'y. Ecnu xe gnarpam-
My chenartb npubnuantenvHo B BUAE
BOCbMEPKM KaK NOKa3aHo NyHKTUPOM Ha
puc.2, 1o 30Ha crepeoaddekra cyile-
CTBEHHO PacLLnMPUTCS.

Takon xapakTepmcTUKOW HanpaeneH-
HOCTM Obnapaet AWMNONbHLIA M3nNy4a-
Tenb, KOTOPbIM MOXHO CYMTATL FONOBKY
rpoMkoroeoputens 8 HebonbLWoM akyc-
TMYECKOM 3KpaHe. AKycTnieckmne Oocm
rpoMKoroBoputenen [AofXHbI Nepece-
karbca nog yrnom okono 120°. B pe-
3ynbrare, ecnv crnyliarefib HaxognTcs
Ha OCM CMMMeTpUMU cTepeocucTeMbl (B
TOuKe A), a 3ByKOBLIE iaBneHus, co3aa-
BaeMble NpaBblM 1 NEBbIM MPOMKOFOBO-
putensmM, paBHbl, Kak 310 NOKasbiBa-
10T BeKTOopbl 1 M 2, TO KaXywmica uc-
TOYHMK 3BYKA HaxoamTcs B Todke C. MNpun
nepeMeuleHnn cnywarensa B Todky b
3BYKOBbIe JABleHus 3MeHsAIoTCA (Bek-
Topbl 3 1 4), 4TO K cozpaet TpebyemMbin
3aheKT paclMpeHust 30HbI, T.K. Kaxy-
LMINCH MCTOMHUK OTCTaeTCs HernoaBmX-
HbIM B TOM Xe Touke C. KoneuHo, xa-
pakTepucTUKa OAMMNONLHOTO M3Nny4arenst
yxyAwaeTcs Ha HWkHMX JyacTorax [6], Ho
Ha cpeaHux 3 ekt oveHb 3ameTeH.

B atux xe knurax [5, 6] nanoxena
naea crepeodonudeckon AC ¢ Tpema
rpomkorosopuTensiMi. flga GOKOBbIX W3-
ny4awt cpeghue Yactotsl (0,3...8 kly),

a opguH — O6LmMIA AN OBYX KaHanoB —
HWXHWE u camble BepxHue, Cymmupo-
BaHWe HMXHWX M BEPXHUX YacToT B Ha-
WweM crnyyYyae nerko OCYLWECTBUTH
(puc.3), Tak Kak BbIXOAbI ycunurenem —
TpaHchOpMaTOpHLIE, U MOXHO 33a3eM-
nutb Nobon n3 KonyoB 06motkm. Kak
BapuaHT 3TOM CUCTEMbI BO3MOXHO BKIIO-
yenne BY-usnyvareneit B nesblit 1 Npa-
BbI rpoMKorosoputenu. Torga obiluia
B4-nanyyarens He HyxeH. W, HakoHeL,
MOXXHO NpUMeHuTb fBe OTAenbHbie AC
Ha BCIO fI0NOCY YACTOT, KaK 310 M Aena-
ercs B OObIMHBIX CTepeocucTemax.

Ho nepBbIN M3 yNOMSIHYTHIX BapwaH-
TOB — CaMbiv AELIEBbIN U “HaBapMcTbIn”
(npaena, mMoryT GeiTe Npobnemel ¢ Npu-
obperennem xopowero HY-uznyyarve-
ns). B kauectBe GOKOBBLIX HyXXHbI TPOM-
KOrOBOpMTErn C NONMOCON 4acToT, B KO-
Topon naubonee BbipakeH cTepeoad-
¢dekt (0,3...10 kl'y). A npumeHun
5rall5-4 (4rn-53). Onum umelor cpep-
Hee CTaHOapTHOe 3BYKOBOe [aBrieHue
0.28 Na, nonocy pabo4yux yYacrvorv
0,1...12,5 kl'y, HOMMHaNbHOE 3NEKT-
pudeckoe conporuenenue 4 Om [7].
3pece nogonayr v 4TALL1-4 (4ra-8E).
HY-nanyuarenem cnyXxuwnu ronoeBku
6rg-2 (8 Om, 0,3 Na) n 4A-18 (5 Om,
0,39 Na). MNocneAnun, Kak BLHIACHU-
nocb, 3ByHMT Nyyle, XoTs A npuobpen
ero nev 40 ToMy Hasaf, v OH yXe u3-
psgHo “notpenan”. BY-nanyyartens
27 [1-36 (3r[1B-1) — ot venee13opa, noa-
xoaut v 6[[OB-2-8 (4I0-56). OHn umerot
HOMUWHanNbHoe conpotuenedne 8 Om.
Xo4vy 3ameTuTb, YTO €cnm BO3pacT cny-
warenemn — 3a40 ner, CTpeMUTLCS K CUMb-
HOMY pacluvpeHuio Nonockl BepxHUX Ya-
CTOT yXe He ctout. OHM He ycnblWar, K
coXaneHuto, Yactotbl Boiwe 12...13 ki'y.
K cuactblo, 310 Mano ckasbiBaertcs Ha
3CTEeTUYECKOM BOCNPMATUN MY3bIKW.

B4Y-uanyyarens Bkriovaetca vepe3
KOHLEHCaTop eMKOCTbIO 2 MK® (MOXHO
ucnone3oBarb nobele GymaxHble nnu
nnexHouHbie), a HY- n CY-uany4yarenn —
6e3 ecskmx ¢unbTpoB. Takoe ynpotue-
HMe cxeMbl BO3MOXHO Bnaropaps 3ame-
YarenbHOW NIMHENHOCTH NaMNOBOTO Tpw-
ona n orcyrcremnio OOOC, a takke no-
TOMy 4TO rpoOMKOroBoputenu paboraior
He Ha NOMHON MOLLIHOCTN.

BhixogHaa MOLLHOCTL KaX30ro KaHa-
na — 1...2 Br, a nonoca 4acvor —
0.05...20 ki'y. CHun3y oHa orpaHmyeHa He-
NUHENHBbIMK NCKAXEHWAMMN, T.K. BbIXOAHOW
Tpanccopmarop Hebonblion (ceverne
xenesa — Bcero 5 cm?). Mpu xenaHum
HECKONbKO yNyYlinTb 3ByYaHWe MOXHO
npuMeHnTb GuneTpel 1-ro nopsaka
(puc.4) c wacroton pa3pena 600...800 y.

KoncTpykumst GokoBbIX FPOMKOrOBOpM-
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Teren nokasaHa Ha puc.5. fonoBka
IrPOMKOTOBOPUTENS YCTAHOBNEHA B He-
OonblIOM akycTudeckoM 3kpaHe (npo-
e roBOpsl, HA AocCKe). JKpaH MOXHO
M3rotToBuTh M3 axepsl, 1B, nnacr-
Maccel. A npumennn Kycok kopobuaro-
ro ceetomnbTpa M3 OpPraHnyeckoro
cTekna ot NIOMUHECUEeHTHON namibl.
PasMepbl ero He KpuTU4HBI: AfiMHA CTO-
ponbl —— 250...350 MM, Avamertp OTBep-
CTWIN Ans BbIXOAA 3Byka — 8...10 MM, mx
kormuecTeo — 36...50, TonumHa marepu-
ana—>5...6 M. Llenouka C2-R1 (puc.4)
BbIpABHMBAET NOMHOe CONpOTUBNEHWe
CY-rpoMKoroBoputensa Ha 4acrorax
Bbilwe 1 KMy, Be3 Hee BLIXOAHOE Hanps-
XeHne YCUNUTENs Ha 3TMX YacToTax BO3-
pacraer n3-3a pocta MHOYKTUBHOTO CO-
NpOTWBIieHNs FONOBKK, 3BYKOBOE AaBre-
Hue TOXe Bo3pactaer. Bce aTo npowc-
X0ANT n3-3a DONbLWOro BLIXOAHOIMO CO-
npoTmMenexns yeunurens (okono 2 Om).
Paccuurarb arnemeHTthbl 3TOW UENOYKHU 1
(UNETPOB FPOMKOroBOpUTENEeA MOXHO
no ¢opmynam:

L
R1 = 1,25 Rg (Om); C2= =3 (MKOD);

3
C1=C3= 159107 (MK®Y);
f,-Re
L= 29°Re (Mh).
fo

rae Rg — conpotmeneHmne ronoskm

NOCTOAHHOMY TOKY, Om;

L — MHOYKTUBHOCTbL KatyLlkm

CY-rpoMkorosoputens, MkiH;

f, — wacrora pasgena, fu.

HY-rpoMkoroBopmrens nNpeacrasnseT

coboi HeYTO cpefiHee MeXAY ALLUMKOM C
OTKPbLITOW 33[1HEl CTEHKON 1 akycTu4ec-
kum nabupuntom (puc.6). 310 — Oy-
MaxHasn “Oodka” ot orbenusarens “Te-
pokc” npoussoacTea UIrNO “Xumnpom™.
CreHkn DOMKM [OBOMBHO XeCTkne, [HO
— ABorHoe (13 ABN) TonwwmHon 10 Mm.
B AHuLle € NOMOLLBbIO HOXOBOYHOIO NO-
NoTHa Bbipe3aHo oTeepcTue nog HY-ro-
noeky. [lns akyctudeckoro nabupuHra
AnuHa bodkn manoeara, ee Hago Gbino
Oul caenarb pasa B 3 anuHHee. Ho, Tem
He MeHee, pe3oHaHCcHas 4acToTa ronoe-
Kn Ha Bo3ayxe fpe;=65 My Npu ycranos-
ke B Bouky chmxaerca no 60 'y, a npu
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4aCTUYHOM 3anonHeHun obbema Boukn
Baron — Aaxe f10 55 My. Npaeaa, 6onb-
LIOe KONWYeCcTBO BaTbl CHUXaeTt oraayy
HM3KMX 4acTtor. bodka nexurt Ha nony,
paccTosiHue OT CTeHKW 10 ee OTKPbITOro
AHa — 30 mM. B 3tom cnyyae HY-rpom-
koroeopwurenb paboraer kak ¢azouH-
BEPTOP, W HU3KWe YacTOThbl 3By4aT Hau-
nyywum obpasom.

BY-rpomMkoroBoputens ~— 310 nobas
kopobouyka, B KOTOPYIO NoMeLlaeTcs ro-
noska 2I[-36. He 3abyabre npopesarb
oTBepcTMe O BbIXOAa 3BYKA, yCTaHOBM-
TE ronoBKY AMMHHON OCbI0 BEPTUKArNbHO
u nomecTute ee mexay Asymsa CH-rpom-
KOTOBOPUTENSsiMKW, Hauny4llee paccyos-
Hve mexgy kotopeiMu — 1,8...2 M. Onu
yCTaHaBNMBalTCA HA paccTosHum
20...30 cm OF cTeHbl C yrmoM Mexay Ocs-
Mu — 90°...120° 1 c BbICOTOM OT nona
— NpuMepHO 1 M.

W, HakoHel, 0 MOHTaXe, KOHCTPYK-
uuu 1 Hanaake. Cxema coaepXuT Mano
fetanen n nerko BbiNOnHseTcs obbeM-
HbIM MOHTaXOM. [111A BBIXOAHOMO Kacka-
[a nyduwe NpUMeHWTb Kepamwudeckue
namriosbie naHenskm (MNK9) 6e3 konnad-
KOB, TaK KaK MOLWHOCTb, paccemBaemas
namnon 6MN14M1, npubnmxaetca k 20 Br
(nakan — 5 Br, aHOA v 3KpaHHas ceTka
— 15 Br). Xopowo chabantb 3T1 nam-
Nbl 38€344aTbiMK YepHeHbIMW PaANaTo-
pamu (MCNonbL30BanNuUCh B CTapoi BOEH-
HOW annaparype) Ansa ny4wero oxnax-
nenusi. MoHtax ycunutensi BBINOMNHEH
TOMNCTLIM OAHOXWUNbHLIM NPOBOAOM
(<0,5...0,8 Mm) B KaYeCTBEHHOW M30nNs-
uun. Ero nerko narubarb, U OH XOpoOWO
AepXuT nNpuaavHylo ¢opmy. MNoatomy
MOHTaX BLINONHSAETCS MO Kpar4yanwimm
paccrosHWAM, U He HyXHbl xryTel. Mpo-
8043, UAYyLWMe HA HaKan U K BbIKNovyare-
naMm, nepeseite C warom 6...10 MM anA
ymeHbLLeHust HaBoAaoK. Bece nposoaa 3a-
3eMneHns ceeauTe B OAHY TOUKY “A” 1 co-
eauHuTe ¢ Wwaccu Bo3ne namnol V01,
Ecnu npoBoa oT namnbl K BbIXOAHOMY
TpaHcdopMaTopy nonyyaertcs onvMHHee
10 cMm, B pa3pblB NpOBOAA XernaTterbHO
BKITIOHUTb PE3UCTOP COMNpPOTMBIeHneM

10...20 Om, pacnasie ero npsMO HA NaMmno-
BoM NaHenbke. OH NpeaoTBPaTUT NapanT-
HyIO BBICOKOHAcTOTHYIO reHepauuto. Mon-
TaX »enarenbHo caenars Takviv obpazom,
4yToObl BLICOKOBONETHBLIE Lenu U AeTanu
Oblnn 3aKPbITHI OT CAYHANHOTO NPUKOCHO-
BEHUSA AU3NEKTPUHECKMMM Uk 3a3emreH-
HbIMW MeTannMuYeckuMm akpaHamm, no-
CKOMbKY “... 3neKTpU4ecKin TOK ONaceH, no-
TOMY HTO HeBUMM' .

Hanapgky cnegyet Hadarb € MCTOYHM-
Ka nutanmsa BbiHbBTE Namnel M3 nadernek,
NOAKNICHMTE HA BLIXOA BLINPAMUTENA A0
ppoccenen Harpysky (pesmctop 3,5 kOwm,
40 BTt) v Bknioumte SA1, nonae Hanpsi-
XeHwe Ha cunosoW TpaHcdopmarop.
MpoeepbTe HanpshxeHWe ceTH, OHO AOM-
XHO 6bITb pasHO 220 B. Ecnun owo or-
nnM4aeTcs OT HOMUHANA, y4YuTblBanTe 310
npw ganbHenLWmnX N3MEPEeHNsIX N BHOCK-
Te COOTBeTCTByOWMEe nonpaeku. [Npo-
BepbLTe, ecTb NW HanpsXeHne Hakana Ha
rHe3fgax namnosbix Nanenen. Bkroum-
Te SA2 n n3MepbTe HanpsiXkeHne Ha Ha-
rpy3ke; OHO AOMXHO GbITb NPUMEPHO
360 B. 3710 HanpsixeHue perynupyervcs
pe3nctopoM R8. Perynuposka (U3meHe-
HWEe CONpPOTUBIEHUS) NPOM3BOANTCSH
TOMbKO Npu BbIKNKOHEHHOM SA 1! OTknio-
yute Harpysky, BCTasbTe NamMnbl, BKIO-
unte SA1 1 namepsre HanpsXXeHve Ha-
Kana nocrie nporpeesa namn B Te4eHue
1...2 MuHyT. Mpyn U=220 B OHO QOMXHO
OuiTk 6,2...6,4 B. MNMopkniounte BONLT-
MeTp K KatofHOMY pe3uctopy R7 u
BkniounTe SA2. Ecnu nanpsixenue 3na-
untenbHo Gonslle 82 B, To npuunHa B
notepe amuwccmn namnon 6H23M.
Ymenblumnte pesunctop R3 B karoae avon
namnol 4o 180 OM u cHoBa npoeepbTe
HanpshkeHwe Ha karoae VL2. OHo pgonx-
HO NoHM3NTLCA. ECnn OHO He cHn3nroch
[0 HyxHOW Benuiuhel, 170 VL1 Hapgo 3a-
MeHuTb Ha Apyryto. Takum obpaszom, pe-
rynupys pesuctopbl R3.1 n R3.2, Bbic-
taebre 82 B na karopax VL2 06oux kana-
nos. Ymenblwarb R3 ganbue He coBeTyio,
T.K. 3T0 yBENUYMT NCKaXXeHns. Bonstmerp
ucrnone3ayite ¢ Rg,>10 kKOM/B. Bot v BeA
Hanagka! CnywawnTte ¢ ynosonsctemem!
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— MuHck: Benapychb, 1996.



PACYET BbIXOOHbIX TPAHC®OPMATOPOB

B nononHeHwe k Tabn.1 npueeny etle
3Ha4yeHnA KOHCTPYKTUBHOM NOCTOSTHHOM
A Ana BUTBIX MarHWTONPOBOAOB
(Tadbn.2) n 06obuienHyto Tabnuuy 3asu-
CUMOCTN BenuunHbl A OT BbIXOQHOM
MOLLHOCTW AN OAHOTAKTHBLIX Kackanos
(Tabn.3).

Papu vntepeca asTopom Bein paccum-
TaH BLIXOAHOW TpaHcgopMarTop ans oa-
HOTaKTHOrO BLIXOHOTO Kackaaa Ha nam-
nax 6MN3C B ycunurtene, ONMCaHHOM B
[3]. ABe namnel aTOTO yCcunutens uMme-
0T TPMOAHYIO CXeMy BKIKOHEeHWS u pa-
foraloT napannensHo.

Tpancgopmatop cobpan Ha xeneae
LL25x40, okHo — 60x25 mm. lNpu pac-
yeTe HeMarHUTHOW NPOKNaakyM npuMe-
HeH koadduymeHT 0,62. MepBuunas 06-
Motka copepxut 510+1190+1190+510
BUTKOB NposBoaa 20,28 MM, BTopuyHas
— Tpu¥ NapannenbHO BKIIOYEHHbIe Cek-
umm no 150 sutkos (0,71 MM) ANg Ha-
rpy3ku 4 OM. Pesynbrathl, 6nuvskue K
NpoToTUNY, NONYYMNUCL NpW pac4verte
Tpancopmaropa Ha xenese LU25 x 50.

Wnex6.3 6 15
LLN6x8 24 2 8 6 15
LLI6x10 24 21 10 6 15
wnexi2s 24 21 125 6 15
wnsxs 32 28 8 8 20
W8I0 32° 28 10 8 20
nsxiz2. 32 28 12 8 20
LL1isx16. 32 28 16 8 20
Wwn1ox10 40 3% 10 10 25
Wwnioxi25 40  35. 125 10 25
Wwnioxi6 40 35 16 10 25
LLST10x20 40 35 20 10 25
Wn2xi25 48 42 125 13 12 30
W12x16 48. 42 16 17 12 30
WIr2x20 48 42 20 21 12 30
wn122s 48 42 25 27 12 30
WwWr16x16 64 56 16 23 16 40
W16x20 64 56 20 29 16 40
wIexes 64 56 25 36 16 40
WN16x32 64 56 32 46 .16 40
11120320 80 70 20. 36 20 50
WN20X25 80 700 25: 45 20 50

Wwneee2 80 70 32 57 20 50
WN2040 80 70 40 72 20 50

Wwn25es 100 875 25 56 25 625
Wh2s32 100 875 32 72 25 625
WN2s«0 100 BZS5 40 90 25 625
Hif25x50 100 875 50 T 25 625
wn32a2 128 12 32- g2 32 80
WH3B4E0 128 112 400 11 32 80
W30 128 112 . 50 14 32 80
Wwna2xs4 128 112, B4« 18 - 32 80

NAMNOBbLIX

(YacTtb 2)

(NMpoaonxenune. Havano B N7/02)

KL = 4,05, Ry=3000 Owm, /3=0,25 mmMm,
w1=3355 Butkoe (20,27 Mm), wo=3x134
BUTKa (20,69 MMm).

Paccuntaem BLIXOOHOW aBTOTpAaHC-
¢dopMmarop ons MOCTOBOrO BBIXOAHOFO
Kackaga Ha geyx namnax 6H5C.

TpaHccopmarop Bynem paccumThiBaTh
Ha xenese YLL26 x 39, okHo —47x17 mm,
Sox = 8 cM2. MpenBapuTenbHbIit pacHeT
3necb He HyXeH. Yacts dopmyn non-
HOTO pacdeTa Takke He NpUMeHsieTcs.

Pexum A (6H5C + 6H5C)

Paux = 7 Br; v = 1%; R, = 8 Owm;

F,=40Tuy; M, = 1,5 aob;

Fg = 12500 "'y; Mz = 1,0 gb;

Bmax = 0,45 Tn;

Uy = 175 B; I, = 140 mA;

R; =112 Om; Ry = 300 Owm;

o =2,7; K, = 450;

A = 50-10°5;

n=0,177, .

n = 0.85; 657 (But.);

KL = 5,55; 4. OnpepenseM gnameTp nNposoja
Ser = 9,3 om?; NepBMYHON OBMOTKM:

Iy = 18 c™; Ig= 14,7 cm; " 55778

Iy -
Tabn. 2 dy =Ka }—é = 0,0548JW- =
A
H
= 0,344 (MM)=0,35 (MM);

51 1.8 dy = 0,025 fl, = 0,025/140 = 0,296 (Mm).
54 20 Tabn. 3

5,1 23 . o

- 28 Tos ] 4 P2 ] s ]

6,8 34

. i 4 30 20 15 12 10 9
2'2 :'g flo05 30 20 12 10 8 7 6

g y 20 15 10 7 6 5 4
85 54 100 16 12 8 6 5 4 as
85 6.1 120 14 10 6 5 4 35

85 73 150 11 8 5 4 35 3 25
8,5 84 200 8 6 4 3 25 2 17
10.3 75 300 6 4 3 2 16 14 14
103 94 90 400 4 3 2 15 12 1 0.8
103 102 10 0545 40 65 45 36 22 18 15 13
03 12 12 Y e 42 30 20 15 12 10 9
137 NS5 18 80 33 22 15 " 9 8 7
187 123 17 100 25 18 12 9 75 65 55
137 133 21 120 2 15 0 15 6 55 45
137 147 25 150 18 12 8 6 5 45 35
17,1 143 30 200 13 9 6 45 4 3 25
17,1 183 36 300 9 6 4 3 25 2 18
71 167 4 400 7 § 3 25 2 1,5 13
171 183 46 15.4 40 80 60 40 30 25 20 18
213 17 50 ’ 60 55 40 25 20 16 14 12
213 18 60 80 40 30 20 15 12 10 9
213 20 70 10 35 25 15 12 10 8 7
213 22 80 120 28 20 13 10 8 7 6
273. 23 90 150 22, 16 10 8 7 6 5
273 24 100 200 18 12 8 6 5 4 35
2713 26 120 300 11 8 5 4 35 3 25
273 28 140 400 9 6 4 3 25 2 18

C.MUITIOTHUH,

rKanuwHuHrpag.

YM34

Ka =0,0548;

I3=0,1 MM,

HanpsbkeHwe nutaHws kackaga pas-
HO 290 B.

1. Onpepensem MHOYKTMBHOCTL Nep-
BUYHOM 0OMOTKM aBTOTpaHcopmaropa
(KL Gepem paBHbiM 5,55):

_ Ra 300

F,-K_ 40-555

Ly =135 (TH).

2. OnpegensieM koathgpmumeHT TpaHc-
¢popmaumm:

ao | R _\Fe
Ra-n  V300-085

3. OnpepensieM 4ncno BUTKOB Nep-

BUYHOW OBMOTKM:
135-147
93

=0177.




"~
w

5. Onpepensiem anaMeTp npoeoga
BTOPUYHOMU 0BMOTKM:

084-d; 0,84-035

Jn Jo177

BepeM ctaHgapTHbln 0OMOTOUYHbIN
npoeofa 0,69 mm.

6. OnpegensieM YMCNO BUTKOB BTO-
py4HOWM 0BMOTKM:

wo=n-wq=0,177 . 657 = 116 (BuT.).

dz = 0,7 (MM)

7. Onpepensiem BenNU4MHY HeMarHmT-
HOTO 3a30pa B cepfie4HuKe:

_ 08-wq-l, _ 0,8-657-140
1000000 1000000

Ecnn Benuumna HemMarHmTHOro 3asopa
no pacyery nony4aeTca Menbiue 0,1 Mm,
cepeqHuK nnu cobmpaloT C ectecTeeH-
HbIM 3330pOM, UMK NPUMeHSIOT Npo-
knagky 0,1 mm.

8. NpoBOANM NPOBEPOHHBIN KOHCTPYK-
TUBHbIN pacyeT pasMeLleHust OOMOTOK:

Soas = 0,0962 (Mm2);

_ 0,0962-541
100

=052 (cMm);

= =0,07 (Mm).

/v
~1%5B 0

21

~308 o ~308
VL1VL2 6HSC 240

(15Bm)

Puc. 2
So.69 = 0,374 (Mm?);
S, = 0374-116 _ 0434 (cM?);
100

Sox =8 (cM?);

4(S;+S5) = 4(0,52+0,434) =
=3,82 (cM?) < 8 (cMm?).

9. ABTOTpaHcgopmMarop nmeer criefly-
IoLMe AaHHble:

xene3o — YLI26x39;
OKHO — 47x17 Mm;

n =8 Om;
w1 = 541 eutok (20,35 mm);
w2 = 116 BuTkOoB (20,69 MM);
n=0,177;

n = 0,85;
Ser = 9,3 cm?
I3=0,1 Mm.

Cxema BKNOYeHWs paccYUTaHHOTO
asrorpanccdopmaropa npusefieHa Ha
puc.2. MoaobHbi BEIXOAHON Kackan w
BbIXOQHOW aBTOTpaHcopMarop npume-
HeHbI B ycunurene H13kOn 4actoTbl, Onn-
caHHoM B [4]. OcobeHHoCTLI0 yeunuTens
aBngercsa orcyTcTeme Lienn oblei oTpu-
uarencHow obparHoi ceAsn. ECTb 1 He-
OonbLUoW, Nerko ycrpaHnmbli HeJoCTaTokK
— Onok nuranuns ycunutens nocTpoeH
No aBTOTPaHCOPMaTOPHON CxeMe.

Brixoarom asToTpancthopmMarop ycunn-
TENA MMeeT crieaylolme faHHble: Xene-
30 — YL16x32, okHo — 40x16 MM, 06-
MoTka — 500 eutkos npoeoaa 0,35 mm
nmoc 110 BuTkOB npoeopa 0,74 mMm.
TpaHctopMarop paccuntaH Ha Harpy3ky
9 Owm.

(NMpopomxeHue cnenyet)

“Elektronika

AUCTOPLLEP

“Ouctopwen” asnserca Hanbonee
MoNynspHbIM U 4acTO WMCTNONb3YEMbIM
achheKToM n3MeHeHUs 3ByKa aneKTpo-
rmTapbl. O6bIMHO oNsA ero co3aaHus Bbi-
OupaeTtcsa npocTeiiwee pelleHne, 3ak-
noyaloLLeecs B TOM, H4TO Ha BbIXOLE YCh-
nUTeNs NOAKNIoYATCA HAaBCTpeyy Apyr
Apyry Asa anopa. Vx pewcreve nosic-
HsieT puc.1. YpoBeHsb “00pe3anns” Bep-
LWKMH CUHYCOUAANBHOMO CurHana onpe-
nensercs HanpshxeHveM OTNMpaHus
avonos. OCHOBHOW HepOCTATOK TaKmx
“obpesatoimx” cXxeM 3aKniovaeTcs B TOM,
4YTO, HE3aBUCMMO OT aMNNIMTYABI BXOAHO-
ro curHana, OH BcerAa orpaHndMBaercs
Ha yposHe okono 0,7 B. Ecnu noctynaer
CUrHan B HECKONLKO BOJLT, OT Hero “oc-
TaeTcs” Toneko 0,7 B nouty npsmoyrons-
Horo Buaa. CnegosarensHo, oOpesaHue
TAKOro TMNa NPUBOAWT K “XECTKOMY an-
cropweH”. MNonyyaeMoe B pesynbrate
3By4YaHWE He BCEM HPaBUTCS.

C neperpy3koi ycunutens MoxHo 6o-
pOTLCS PerynupoBKON YPOBHS curHana

.LURBAN.

ﬂMHAMMqECKMM
“FUZZ EOX”

Ha BXOA€e; O/HAKO NPY 3TOM HEBO3MOX-
Ha AMHamMmyeckas KoppeKuusi uaMeHe-
Hus curiana. Noa TepMyHOM “AnHaMy-
yeckas” NOHMMaeTcH Takoe orpaHuue-
HWe, Koraa OT BepLuHBI CUHYcOnAarns-
HOro cuUrHana ovpesaervcs Bcerfia ogHa
¥ Ta Xe BennimMHa, He3aBucMo OT am-
NUTYAbI BXOOHOTO curHana. EctectBen-
HO, BelNyYnHY OrpaHM4eHnA MOXHO pe-
rynupoBarb, HO nocne YCTaHOBKW pery-
naropa B onpeaeneHHoe nonoxeHune
YPOBEHb WCKAXEHWUA He 3aBUCUT OT
cunbl NnepebpaHusa rIMTapHbIX CTPYH.
Taxoe orpaHudeHune faer ancropllep ¢
“MArkMmM” 3aByHaHuemMm.

Cxema gmcropillepa nokasaHa Ha
puc.2. CornacoBaHue MMNeaaHcoB Ocy-
wectenser nosropurens IC1a. C ero
BbIXOf1a CUrHan passersrsercs. Nepsbii
nyTe — obxogHoi. CurHan vaoer no
HeMy K Ttouke “ER” nepekniouatens.
3TOT NyTb MCTIONbL3YETCS, €CNU HYXHO
nepeaarb curHan aansie bes naMeHe-
HUIA.

Puc. 1
Uebix UBbiX
YposeHh _
Ud=D.TV _orpamnvenwa _ | /7>
UBx Usx
Ud=0.7V | Yposens orparmenin ~_s

Bropas BeTBb BefeT K AnMCTOpLUEPY.
CwurHan nopgaervcs Yepe3d RS Ha Bxop
IC2a. 310 — uHBepTUPYIOWNIA onepa-
UNOHHBIN YCUITUTENNb, YCUNeHWe KOTOPO-
ro onpefensierca otHoweHveM R6/R5.
CreneHb NCKaXeHus1 CurHana Ha BbIXo-
e 3Toro ycunurensi 3aBucuT OT €ro aM-
nnutyabl. OneIT NOKa3bIBAET, YTO yCU-
neHuve uenecoobpasHo fenarb Kak MoX-
Ho Gonbuie.

IC2b BmecTe ¢ anopom D1 o6pasyior
MUKOBLIN [eTEKTOP, KOTOPbIA 3apsixaer
koHgeHcarop C3. HanpspkenHue Ha C3
Bcerga Onmsko K NUKOBOMY 3HAYEHUIo
BXOAHOro curHana. 310 AaeT BO3MOX-
HOCTb IMHAMMYECKW YNPaBnsTb CXxeMO#n
orpaHudeHus (B 3aBUCMMOCTU OT ypOB-
He curdana). OrpaHmyenve ocyilecTs-
nsetcs anogamu D2, D3 ¢ noMmotlbio
TpaHauctopos T1, T2. Obwas Touka
avnopnos yepe3 R8 nogcoepvnsierca k
Bbixofy IC2a.

Mpy HANUYYM CUHYCOUOANBHOIO CUTHa-
na avoasl HaYNHAKT OrpaHU4KUBaTh CUr-



Han Toraa, Koraa OTKpLIBAKTCH TpaH3n-
ctopbt. OnepaunoHHbie yewnutenu IC2c
n 1C2d obecneunBaloT HanpspxeHUs OT-
KpbiBaHWUsa TpaH3ucTopos. W3-3a BbIb-
paHHoOi nonspHocTy BkmtodeHna D1,
npy yBenuuyeHun curHana ypoBeHs (Mo
NOCTOSIHHOMY TOKY) cHmxaeTcs. CHuxe-
HVe YPOBHA Kak pa3 paBHO MUKOBOMY
3Ha4YEeHUI0 BXOOHOTO curHana. 370 U3-
MeHeHWe ypoBHSA Nnonagaer Ha uHBep-
THpylLwwmi Bxoa cxemel 1IC2¢, yeunenne
KOTOPOW MOXHO U3MEHSAITb NOACTPOEY-
HbiM pesuctopom P. Ycunehnve Bcerga
MEHblJe eguHuMLUbl, NO3TOMY Ha T1 no-
nafaer BuINpsAMNeHHoe HanpsikeHue C
oBparHoin NONSPHOCTBIO M YMeHbLUEH-
HbIM 3Ha4deHneM. C nomouybio P Hanps-
XeHue oTNMpaHusa AuoaoB yCTaHaBmin-
BaeTCcst TakuM o6pasom, 4TO OHO MOoXeT
cMellartbcst coobpasHo ¢ cyllecTBylo-
LM B AAHHbIA MOMEHT B TOUKE A ypOB-
HEM.

Owvoabl o6pesaroT No ycraHOBNEHHO-
MY YPOBHIO NMWUKU MMelOLLLerocs B TOHKe
A curvana. BknioyeHHbIMY NocneaoBa-
TeneHO ¢ Auogamm pesucropamun R11,
R12 nopbupaetcsa yposeHb “orpaHude-
Hua” (Gonee “xectkuit” nu bonee “mar-
kuiA”). HoMuHane! atnx peamcropos nog-
Oupaiotca Ha cnyx (Mexay 11 100 Owm).

B “Msarkoe” asyqyaHue MOXHO BHECTU
HEKOTOPYIO “XeCTKOCTL”, ecny noaknio-
unTb napannensHo R15 KoHpgeHcaTop,
eMKoCThbI0 4,7...10 HO. [InA Hero mecTa
Ha nnare HeT; npu HeobxoaumocTy ero
MOXHO NpuNasTe K BbLIBOAAM pe3ncto-
pa.

MoHTax u HacTpomnka. [euyarHasa
nnara ans guctopliepa npueegeHa Ha
puc.3, a pa3MmelleHue fleTane — Ha
puvc.4. BHauane npunanBalTCca 4eThi-
pe nepeMbIykuM, 3aTemM pes3ncTopb!, KOH-
AeHcaTopbl W ocTarnbHble 3NEMEHTHI B
3aBUCUMOCTM OT UX pasMepoB, HaunHas
C CaMbIX Manbix. 3neMeHTbl ycTaHaBIun-
BaloTCA Tak, 4Tobbl OHW He NpoBUcanu
1 He bonTanuce.

Ecnu BCce roToeo, K koHTakTam CS3,
noaknioumnte, cobniogas NONSpHOCTb,
Gatapeto B 9 B n Bkniounte uens. Ha
cXxeme HeT BbIKMNK4Yarenss NCTONHUKA
NUTaHUsA, NOCKONbKY BKIOYeHWe/BbIK-
fiodeHVe ancTopuiepa nponcxoauT ¢
nomolublo ctepeopasbema CS1 tuna
“Oxex” Ha Bxope. Ecnu B Hero BCTa-
BUTb BUIKy MOHO-"[xeK”, Touku 11 3
3aKopavuBalnTCcs, NofcoeauHss nNpo-
BOA NUTaHUA K “3emne” cxembr. OTcloaa
crneayet, 4To Npu u3amepeHusIX yKkasaH-
HBbI€ TOYKM HYXHO 3aKOPOTUTb KYCKOM
NpPOBONOKMW.

Ecnu ans nuraHus ncnonbayerca
pasbeMm CS2, B 3TOM Het Heobxogmmo-

Puc. 2
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ctn. Hymepayus BesofioB CS2 Ha
puc.4 coBnapaer c Hymepauuen Ha
cxeme (puc.2). Namepbre HanpsiXeHne
B Todke B. OHO ponxHo GbiTh paBHO
NonoBuHe HanpsXxenus nuraHua. Ta-
KOe Xe 3HavyeHwe [OIMKHO OKa3aTbes
npu uamepeHumn Ha sxogax IC1a, [C1B
nliC2a.

Ecnv Bce B nopsgke, cTatnyeckue us-
MepeHUst 3aKOHUYEHbI, ¥ CXEMA FOTOBA K
paGore. Ans AnHamuyeckon NpoBepku
M YCTaHOBKM YpoBHen LenecoobpasHo
MCNONbL30BaTh 3BYKOBOW reHeparop U

ocuymnnorpadg. Ha Bxoa aucropuiepa
noparite OT 3BYKOBOFO reHeparopa cur-
Han 500 MB n npoBepbre ocuunnorpa-
dom Bce Bbixoabl yeunurenen. 1o dop-
Me CUrHasnoB Ha ocyunnorpade MoXHo
O[IHO3HAYHO ONpefenuTb, XOpoLWo Nn
paboraer cxema B ONUCAHHOM Bbllle
pexme.

Mpu orcyTcrBUM HEOBXOAUMBIX NpuM-
OopoB u B cnyuyae kpanHen Heobxoam-
MoCTH ocTaeTcs “ocTpas” npoba. Kakon-
nubo 3BYK rurapebl Yepes npegycunu-
Ternb NOAAaeTcs Ha BXOA, a CUrHar C Bbi-

xoAa — Ha ycunutenb. 3areM, HaunHas
C MUHUManbLHOW cunbl 3ByKa, perynupy-
erca Xenaemoe 3ByyaHue. EctectBeH-
HO, ecnu Bce 3To Aenaercsa Gea Gnoka
nepekntoydeHus, Todku EF, Ko, ER noga-
KnovaTesa K oObIMHOMY NepekntoyaTe-
10, UMK Xe NCNONb3yKTCA KYCKM Npo-
poaa. Mo nuHun EF-Ko naet uckaxen-
HbI! curHan, a no nuHiun ER-Ko — uc-
XOAHbIA.

Hobby Elektronika, 3/97.
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BO3PALLAACH K HANEYATAHHOMY

YCTPOWUCTBO, OBEPEFAIOLLEE
CNyX MENOMAHA

(“PN”, N5/01, C.8)

K tpeilHemy
tulody R18.1

OnucaHHOe B cTatbe yCTpOWCTBO
npu yBenMYeHun rpOMKOCTY NpmMeMHN-
Ka NNaBHO yMeHbluaeTt mMybuHy pas-
Jenexunsi ctepeokaHanos, nepesoas
3py4dyaHuwe npueMHuKa B MOHOOHU-
Yeckoe. [laHHoe ycTponcTeo Tpebyer
M3roToBneHus cneymansHOro CABOeH-
HOTO pe3ucTopa perynsivopa rpoMkoc-
Tn. Kpome TOro, Kak OTMevaeTcs B CTa-
Tbe, “Cxarne” cTepeonaHopaMbl Ha4mn-
HaeTcs Npu onpeaeneHHOM Nonoxe-
HUM PYYKK perynsitopa rpoMKOCTv BHe
3aBUCUMMOCTH OT MCXOAHOM IPOMKOCTH
WCTOYHUKA 3BYKA.

Urtobbl “He Briesarb” B Cxemy npm-
eMHWKa U He 33aBWUCeTb OT FPOMKOCTH
MCTOMHUWKA 3BYKA, Npeanarard MHAnKa-
Top “onacHoro 3eyka”. OH npepgcrae-
nsieT coboi KOMNapaTop, K BLIXOAY KO-
TOPOro Yepe3 TPaH3NCTOPHbLIA yCunn-
Ternb NOAKNIYEH CBETOANOCAHDIN UHAKN-
karop (C[iW) kpacHoro uBera, HaumHa-
IOWWIA ApKO CBETUTLCA NpY BBEAEHUN
perynatopa rpomkoctu R18.1 (puc.1
B cTarbe) 6onee 4eM Ha 50%.

NopcTpoeydHbiM pesnctopom R1 yc-
TaHaBNMBaeTCA HanpshkeHwe nepe-
KrrodeHus komnaparopa. lNpy yeenu-
YEHUN FPOMKOCTY paCTET NONOXUTESb-
HOe HanpshXeHuwe Ha HeMHBepTUpYHo-
weM Bxoae (sbiBog 3) DA1. Kak vonb-
k|<o 3TO HanpsixeHwe crtaHer OGonee

+3B ¢& e °
(x Boze VT1)
puct 4
HL1
R6 330 AM3076
VT
KT731028

€1 3300

NONOXMUTENBHBIM, YeM Ha MHBEPTUPYIO-
weM Bxofe (BbIBOA 2), BLIXOQHOE Ha-
npspkeHve Ha BbiBofde 6 DA1 craHo-
BUTCA ONN3KMM K HanpshXeHNIo NCTOoM-
HuKa nutanua. TpaHsuctop VT1 or-
kpoiBaercd, n CAWN HL1 3aropaercs.
Tok HL1 3aBucuT ot conpoTtuenexHns R6
¥ NpU YKa3aHHOM Ha CXeme HOMWHane
cocraensier 5 mA. [Npn HacTpoitke cxe-
MbI perynsvtop rPOMKOCTW YCTaHaBmBa-
evcs B CpefHee MnonoxeHme, n NoOBOpPo-
toM wnuya R1 pobusalorca saxuvranns
HL1. ConpoTtusnexue R1 Moxer 6biTb
B npegenax 10...100 kOm. DA1 mox-
HO 3aMeHuTb Ha K140Y[16 vnun 7 (R4
n C1 toraa He HyXHbl) ¢ Nobbim Byk-
BEHHbIM MHAekcoM. Tpansuctop VT1
— no60oi ManoOMOLLHEIH KpeMHUEBLIN,
n-p-N CTPYKTYPbI.

Mpu xenaHnu NOBLICUTL IKOHOMUNY-
HOCTb CXeMb!, pexum paborbl HL1
HY>KHO caenarb npepbiBucTbiM. Mura-
IOWKWK UHANKATOP CUnNbHee NpuBneka-
€T BHUMaHWe Menomaxa, Ho Ansg Toro
4TOObI B MOMEHT BKMOYeHus U BbiK-
niodeHusa CAW B I'T He npocnywusa-
NUCH Wenyku, cnegyeT UCNOMbL30-
BaTb reHeparop He NPSiMOYronbHLIX,
a rapMoHuyeckux konebanuii HacrTo-
ton 0,5 Ny...2 iy

A.O3HOBWMXUH,
EMpKyTCIi.j

o

p
U3roroBneHue
nUUEeBOU naHenu

MeTtos, 0BpaboTku NCToBLIX Mare-
pvaros, npu KOTOpoMm Ha obpabarsi-
BaeMylo feranb (NaHens) Haknewsa-
ercsa nucT Bymary, yxe onucbiBancs B
xypHane. Mo Bymare BegeTtca pa3mer-
Ka, NPOM3BOANTCS KepHeHue BCeX TO-
YyeKk n T.4. 3atem Gymara moxer cHW-
Marbcd, M Aanblue uAeT Bblpe3ka n
ceeprieHne HeobXxoauMbIX OTBEPCTUIA.

CyTb Moero npefnoXeHua COCTO-
WT B TOM, YTO B JOCTATOYHO NPOCTLIX
cnyyanx MOXHO ucrnornbaoBarb Oyma-
ry C rotoBow TpadapeTtHOW CeTKOM.
Hanpumep, MHe noHapgobunock Bbi-
pe3aTtb psf OTBepCTMW HA NaHenw
npuwemMHuUKa Noa AMHaMuk. A B3an
nuct 6ymarn M3 WKOMbHON TeTepan-
Ku B “Knetouky”. Ha 6ymare npefsa-
puTenbHO NOMEeTUIT TO4KaMK rpaHu-
ubl anddysopa guHamuka. JT0T
AINCT Kpenutcsl No yrnam Kannamu
Knest Ha HY)XXHOM Mecte Byayillen na-
Henu npuemHuka. Mocne aroro ceep-
nomM gnamerpom okono 1 MM anekT-
pOAPENbIO MM Py4HON “CBEpNNNKOA”
BEAETCS CBeprieHue, ncnonb3ys war
B 5 MM No “kneToudkam”. 3aKoH4MB
cBepneHue Bcex oteepcTmi, Bymary
cHuMmaeM. flansle obpaboTtky Beaem
oBbIuHbIM cnocobowm, T.e. Bonee Ton-
CTLIM CBEprioM CHUMaeM CKOnbl U
TpeLwuHku ¢ obparHOW CTOPOHb! Na-
Henu, paccBepnivBaeM OTBEPCTUSA
Oonbluinx pasmepos U T.A4.

FnaBHoe B 3aToM npouecce — CO-
XpaHsTb OPMEHTaLUIo NaHeny Ha cTo-
ne (faxe npu nepesopavuBaHnm “nn-
uom BHU3"), C TeM 4TOOB! “BekTOpR”
HaKNOHa Pyku € apensto 6bin Hanpas-
neH Bcerga B OAHy CTOpOHY. foraa
nonyyaercsi akKyparHblil pag oTeep-
CTUN.

A.NEPYLIKUH,
nEeH,qepbnﬂ

%




A.BYTOB,
c.Kypba, Apocnasckoi obn.

B 1993 r. aBropoM Obin npuobpeTeH
TenedoHHbIi annapar ¢ AOHom Ha npo-
yeccope Z80 ¢ nporpaMmHeiM obecne-
yeHvem 30-n Bepcun. B uncne npoumnx
Tam Obina ¥ yHkuns aBrogoasoHa. K
coXaneHulo, Kak oKasanocbk, aBTOAO3-
BOH B TOM TenedoHe pabortan HeycToin-
4Yupo. Tak Kak U3-3a HecoBepLUeHCTBA
nporpammuoro obecnevenns AOHoB
aTux cepui OT (PyHKUMM aBTOA03BOHA
BCe paBHO ObINO Marno TOnKy, aBTop He
cran 3aHUMaTbCS BbIICHEHUEM NPUYUH
c6oes npu aeTopo3soHe. [NpobGnema
Obina B ToM, 4TO TENedOH C TPYAOM
onpegensan Hanuuve csobogHON NuHUK
(pnuHHOTO rygka), u nocne 2-x MUHYT
GesycnewHbix NONLITOK, TO 3aHUMas
NWHWIO, TO OTKMIOYAasACh, NpeKkpalyan
nonbITkM Habparb 3aaHHbIR HOMEP.

Hekoropoe BpemMs cnycTs aBTop npu-
obpen 6onee cospemMeHHbit AOH Bep-
cuu “PYCb-25C+", nonHOCTEIO NOCTPO-
eHHbi Ha KMOMM-Mukpocxemax. ®yHk-
Uus aBTOA03BOHA B 3TON BEpCMM pas-
BUTA O4EHb XOPOLLO, UMEET Maccy BO3-
MOXHOCTE!, 1 aBTOp NONb30Barcs ek
“Ha Bclo kaTywky”. Habop Homepa npu
aBTOAO3BOHE B 3TON BEPCUM OOLIYHO
HauymnHancs nocne 3...5 NONbLITOK 3aHs-
TMA NUHUK, YTO XOTb U HE NpeacTaBns-
no 6onbLnx Heyao6cTB, HO HECKOMNBLKO
3artarvBano Habop HomepoB, 0COGeHHO
npu nocnegoBaTenbHOM fo3BoHe no 10
3apaHHBIM HOMEPaM.

Ho u 3peck npyulen “rot” AeHb, korga
no cpabatbiBaHmio OyaunbHuka Tene-
doH gomkeH Obin NO3BOHWUTL NO 3aaaH-
HOMY HOMepy ¥ coobLWNTL TOHHOE Bpe-
M. ocne MHOrOMacoBbIX CTapaHun
HabpaTtb Homep, caenaB HECKONBKO Thi-
cAY NonbIToK, TenedoH Tak U He CMOor
Habparb 3apgaHHbI HoMep. Tpu atom
oKasanuch 3abnoknpoeaHbl Bce apyrve
DyHKUMN. MHOTOUUCTIEHHBIE NONBITKU
3anycTUTL aBTOAO3BOH BPYUHYIO TOXe
He yBEHYaNMCh YCNEexXOoM.

YT10OLI BHIACHWUTL, B YeM Aeno, K Te-
nedoHHOW NuHuM BbiN NOAKNOYEH Oc-
ymnnorpad. Bmecto ckonbko-unbyab
CHOCHOW CUHYCOVUIbI aBTOP yBUAEN CUT-
Han, nsobpaxeHHbil Ha puc.1a. CurHan
oKasancs CUNbLHO PasMbIT U B TeHEHUe
OAHOTO NepuoAa UMEn AIPKO BbiPaXeH-
Hbl€ UMNYTbCHBIE NoMexu. Komnaparop
TenegoHa, ycunueas Bce ato, cbvean
“Mo3r” tenedoHa, KOTOpLIA Tak U He
CMOT “NOHATL", YTO 3TO U €CTb ANWUHHLIN
rynok.

ECJIN HE PABOTAET
ABTOOO3BOH

a) Puc. 1
B) -
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3BoHOK Ha ATC Huuero He pan, v as-
TOp, BOOPYXMBLINCE HEOOXOQUMBIMK
npwbopamu, OTNPaBUIICA HA CTaHUMIO
nuaHo. Mpy noakNoYeHnn ocumnnorpa-

a (nocne Bcex KOMMYTaUMOHHbIX ane-
MEHTOB) KO BXOAAM pasnuuHbix aboHeH-
TCKUX NIUHUIA BBICHWIIOCH, Y4TO CUrHan
“ANVHHOrO ryaka” nmeer ¢opMy, nsob-
paxenHyto Ha puc.16. Ha doHe ocTpbix
mMnNynscoB vactotovt 447 Iy ¢ paama-
xoM 3 B oTyeTnnBo npocmarpueanack
napasuTHasi reHepaywsi CO CNekTpoMm
yacror 2...8 kl'u.

Cxema, n3obpaxeHHas Ha puc.2 —
310 (hparmMeHT cxembl “3yMMepHO-UH-
OYKTOpHOro yctpoiictea” TenedOHHON
cranuymm tTvna ATCK 100/2000. Hasna-
YeHne 3TOro y4HacTka cxeMbl — ycune-
HUWE cUrHana HenpepbiBHOIO (ANUHHOIO)
ryaka (450 fu) nepen ero nogadven Ha
perncTpbl aDOHEHTCKMX NuHnn. Popma
curHana Ha Bbixofe vpaHcgopmaropa
T1 nmeer B1a, NOKasaHHbIA Ha puc.1B.
MonNbITKU U3MEHUTL €ro peryrnmpoBKOn
pexuma paboTsl TPAH3UMCTOPOB U Apy-
MMuU METOAaMU YCNEXOM He yBeH4a-
nuce, n 6eino npuHaTo “nobosoe” pe-
LleHne ycTaHoBUTL Ha Bbixoae T1 WyH-
TUPYIOLLMIA HEMONSAPHBIA KOHAEHCaTop
Cpon- Okasanock, 4To 4OCTATO4HO KOH-
heHcartopa eMkocTbio 20 Mk®. dopma
curHana Ha Bbixoae aboHEeHTCKOM NMHUN
nNpuHsana Bva kak Ha pyc.1r, 4To okasa-
nocek Gonee Yem OOCTATOMHO ANA HOP-
ManbHo# paboTbl TenedoHHOro annapa-
Ta “PYCb-25C+". AOH cran Habupartb
HOMEp C NEPBLIM XE 3aXBaTOM NIMHUK,
Yyero paHbwe Hukoraa He Geinot

OTclopa genaem BLIBOM, YTO ecnn y
Bac nnoxo paborarT MHOrogyHKUNO-
HanbHble TeneOHb! N MOAEMbI, HE che-
wuTe rpewnTb Ha8 HEeCOBEpWeHCTBO
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CXEMOTEXHVKY Ny NporpamMmMHoro
obecneyeHus 3Tux annapatos. floa-
KNK4YKUTE K TenedoHHoW NWHUKM ocumn-
norpac v nocMoTpute (popmy BblaaBa-
embix ATC curHanos. Ecnuv bl yguaure
HeuTo noxoxee Ha puc.1a un 16, epure
cBoy NGKMbIK ocumnnorpad v cMeno
HanpaBnsnUTechb Ha TenedOHHYIO CTak-
umio. Ecnu Bbl NMYHO HE 3HAKOMH C ee
COTPYAHWKAMM, TO xenatenbHo Npuxea-

TWTb ¢ coboit pacnedatku ocumnnor-
pamMm, 4TO NOMOXeT ybeanTb MHXeHep-
HbI cocTae ATC B Balue npasoTe.

Tak Kak U OCHOBHblE, U pe3epBHbie
yanut ATC paGoranu coBeplLueHHO oau-
HaKOBO, TO ONEBMAHO, HTO CUMNBHO WC-
Ka)keHHas (hopMa cUrHanoB CBsi3aHa C
HEeCOBepLLUEHCTBOM W NpocHeTamu npu
paspabotke obopyaoraHusi teneor-
HOM cTaHuMu.

OueHb xopolo byaert, ecnu pabot-
HUKK HekoTopbix ATC, npouutas 3Ty
cTarbio, NpUBEaYT CUrHanbl CBOew cTaH-
LMW K CHOCHOMY Bu1Ay, obnerymns Tem
CaMbIM XW3Hb ThiCsi4aM CBOWM KNUeH-
TOB.

AeTOp Bbipaxaer bnarogapHoCTb 3a
NOMOLLb B NOArOTOBKE CTarbu cOTpyA-
Huky @OAQ “FApTtenekom” ApITYC ATC
“Kyp6a” O.B.KpacHouekosy.

7
B.KONECHUKOB,

r.KnuHuei, BpsaHckoit obii.

3a nocnepHWe rogbl yxe npuments-
Kanacb peknama, rnpegnaraowas co-
BpeMeHHbie cpeacTBa cszn. OaHako
B rnybuvHke ewle paboratoT koopanHaT-
Hbie ATC, 4 vx rionHas 3ameHa — Oeno
He oyeHb 6nuskoro byayuero. Kave-
CTBO CBA3U ¢ 3TmK ATC B peruatouemn
CTeneHu 3aBuMCUT OT TOYHOCTU yCTa-
HOBKY ANUTENBHOCTU MMITYNBCOB B3a-
MMOZENCTBUA € UEHTPaNbHOW CTaHuu-
en. [laneko He Bcerga yaaerca BOC-
NoNb30BaTLCA COOTBETCTBYIOLIEN U3-
meputensHon TexHukon. lNpepnaraio
cxemy npocTtoro manorabaputTHoro
nprbopa, No3BOASIIOLIEro ¢ AocTaroy-
HOM TOHHOCTBLIO KOHTpPONUPOBaTL UM-
NyN6Cbl B3aUMOAENCTBUSA.

MpyHUMN aercTenst Npubopa 3aknio-
Yaetcsl B rnofcyere Konuyecrsa aTa-
NOHHBIX UMMNYNBLCOB, NOCTYMAIOWMX Ha
CYETHYIO CXeMY 38 BpeMS! U3MEPSIEMO-
ro MHTepBana, ¢ nocneayowen uHau-
Kauuei pesynsratos nogeyera. lene-
paTtop 3TanoOHHLIX MMIYNLCOB cobpaH
Ha anemeHTtax DD2.1 u DD2.2 c keap-
uyeBou crabvnusaymen yactortbl. Vim-
NyNbChbl NOCTYNaT HAa MUKPOCXEMY
DD3 — penutenb Ha 1000. [LaHHbin
KO3hpUUMEeHT Aenenvst BoiOpaH Tak,
4TOObI NONY4YUTL Ha BLIXOAE 29 DD3
(BbiBOA 14) vMNynNbChl C Nepuoaom
cneposaHusa 1 Mc.

[ns nonHow pasea3ku CXeMbl 1pu-
Gopa ot yenewn ATC, Ha Bxoae npume-
HeHo pene K1. Ero koHtaktbl K1.1
BKNIOYEHHB Yepes nogasuTens apebes-
ra Ha DD1.1 v DD1.2. dopmuposa-
Tenb umnynbca cbpoca cobpaH Ha
anemeHTe DD1.3. OH 0bHynsieT noka-
3aHUS CHETYMKOB NpU NEPBOM BKIHO-
YEeHWU U B Ha4yane Kaxxgoro uvkna ms-
mepenusi. Ha anemeHte DD1.4 peanu-
30BaHa cxema coBnaaexus, obecneuu-
Balotjas NpoOXoXAeHMEe STANOHHLIX UM-
NyNbLCOB HA BXO/1 CHETHMKOB BO Bpemsi
OencTeust U3MepsaemMoro UHTrepseana.
CyeTuMKU BLINONHEHLI HA MUKpPOCXe-
max DD4...DD6. Ux coctosiHue oto-
6paxaercst Ha NONYNPOBOAHUKOBHIX
uHamkaropax HG1...HG3.

\ Mutanue npubopa ocyilecTBANETCA

TECTEP UMIYIIbCOB ATC

OT ncToqHKka 60 B, kOTOpLIM NUTaeTcst
ATC. Vanuvek HanpskeHUs racurcst
pesvctopamu R2 v R3. lNuranne nHam-
KaTopoOB AOMONHWUTENLHO OrpaHuy4eHo
Ha ypoBHe 5 B crabunurpoHom VDS8.
3710 NpepoxpaHsieT or Npobos BLIXOA-
Hble KoYy Mukpocxem DD4...DD6.
Paboraer npubop cnepgyouvm obpa-
30M. {Ipy nocTynneHuu Ha ero Bxop C
ATC nonoXuTenbHOro U3MepsemMoro
uMmnynsca, cpabarbisaeTt pene Ki. Ero
KOHTaKTbl U3MEHSIIOT COCTOSIHUE TpUITe-
pa. lNosiBUBLLMIACS NpU 3TOM OTpuua-
TeneHbIM Nepenag Ha BeiBoge 4 DD1.2
Bhi3biBaeT 3apsig C1. B pesynbrare Ha
sbiBoge 10 DD1.3 dopmMupyeTcst KopoT-
KW MMNYNBC HaYansHoW ycTaHoBKW. Ha
eoioge 3 DD1.1 nosensieTcss BLICOKMN
YPOBEHB, KOTOPbIV paspetLaet Npoxoxae-
HWE 3TANOHHLIX UMNYNBCOB Ha BXOA CHET-
4YuKoB. ocrne oKoHYaHUs! U3MEPSIEMOro
MMNYNbCa BXOAHOMW TpUrrep Bo3BpailiaeT-
Cs1 B UICXOHOE COCTOsIHWE, CHET UMIyNb-
COB TpekpaLlaercsi, a KoNnu4ecTeo noa-
CUUTaHHBIX MOXHO YBUAETE Ha ungpo-
BbiX MHOWKATOpax. 3TanoHHbIe UMITYNb-
Cbl CnegytoT Yepes 1 mMc, No3ToMmy roka-
3aHVA MHAMKATOPOB CHUTHIBAKOTCH He-

+

NOCPEACTBEHHO B MUNNUCEKYHAAX.

KoHCTpykTHBHO Npubop BLINONHEH
Ha nnarte K3 (boNLMpPOBAHHOIO TEKCTO-
nuTa pasmepamu 75x75 mm. Co cto-
POHbI YCTAHOBKU aieTanedn ¢honkra oc-
TaBneHa B KayecTae obiero nposoaa.
OTBepcTys nog BeIBOAH AeTanei pas-
3eHKOBaHbl, @ COeIMHEHUs B COOTBET-
CTBWM CO CXEMOIt BbINOSHEHH NPOBO-
nom MI'To. lanee nnarta nomeuieHa
B NNacTMaccoByH .KOpPODOUKy NoAxo-
OAUMX Ppa3MepoB € OKOLLKOM MNoA UH-
avkartopbl. OkoHYaTeneHble pasMepbi
npubopa — 80x80x40 mm.

Kak BMAOHO 13 Cxembl, B HeW HeT ae-
ryMTHBIX AeTanei. Mukpocxema DD3
Nno3BonsieT BapbypoBatb ko3 uum-
€HT flefnieHyisl, NO3TOMY KBapueBbiIi pe-
30HaTOp MOXET ObiTb U Apyrum. Pene
K1 nopoiaer ¢ nbuiM nacnopTom.
Ero HagexHoe cpabarbisaHye obecne-
umBaerca nonbopom R1.

[iBa roaa akcnnyarayuv NoaTeepan-
N1 ynobcreo B MCNONBL30BaHUKM U Ha-
nexHocTtb nNpubopa, a Takke agdek-
TMBHOCTb €ro NnpumeHeHusi, ocobeHHO
nNpy oTnagKe aBTOMaTUHeCcKoOn Mexay-
ropoaHon CBA3U.
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C.ABPAMOB,
r.OpeHoypr.

B nuteparype yxe He pas onvchiBa-
nuck pagvontobuTentckue 3apsaHbie
YCTPOMCTBA, HauvHasi OT cambiX Npo-
CThiX 1 3aKaH4YKBasi CROXHbLIMK aBTOMa-
TUYeckvMu. FNaBHbLIM HEJOCTAaTKOM BCEX
3TUX YCTPOMCTB, noXanyw, siBNsieTcs
6onblwas macca (B OCHOBHOM K3-3a
TpaHcdopmaropa). Ho Begb He CEKpeT,
4TO OT MacCHBHOMO TpaHcgopmaropa
yXe AaBHO ycnewHo usbaBunuchb, Ha-
npumep, B TENEBU3MOHHbIX Bnokax nu-
TaHusA, a Takke B BNokax rmraHust KOM-
NbIOTEPOB. A BOT 3apsiiHbIX YCTPONCTB
TaKoro TMna st Noka He Bcrpeyan.

[peanarato CBOK KOHCTPYKUUIO Ae-
cynbgarmpyolero UMNynNbLCHOro 3a-

X1 FU1 3A SA1CETH

~2208

MMIMTYJIbCHOE
3APSIIHOE YCTPOWCTBO

psiAHO-paspsaHoro ycrponcrea. B npo-
Lecce 3kcnnyarayum aBToMobOUIbHBIX
aKKyMynsiTopHbLIX Gatapen Heobxoaumo
BpeMsi OT BpeMmeHu aenarb npodunak-
TU4eckne 3apsiAHoO-paspsifHble LMKNLL,
yTobbl NpegoTBpaTuTb cynbdarayuio
NAAcTUH U TEM CaMbiM YBENUYUTb CPOK
ux akcnnyarauuu [1, 2. MNepeq 3apsa-
KOW akkyMynsTop Heobxoawmo paspsi-
avTb oo Hanpskenvs 10,5 B Tokom pas-
HbiM 1/20 ero emMKoCTH, a 3arem 3apsia-
HO-paspsiAHbLIM LMKNOM AOBECTU Hanpsi-
XeHue Ha barapee oo 14,2...14,5B. Co-
OTHOLWleHWe 3apsaHOro U paspsaHoro
TOKOB AOMKHO BbiTb 10:1, a Anurenb-
HOCTb UMNYNbLCOB 3apsa-paspsa — 3:1.

Mpeanaraemoe ycTponcTeo paspabora-
HO Ha 6ase ycTpOWNCTB, ONKCaHHbIX B {2,
3], ero cxema npescraeneHa Ha pmc.1.

[py nokasaHHOM Ha CXxeme MNonoxe-
HUM nepeknodarens SA3 “3apsin”, KOH-
TPONb 3@ aKKyMynsATOPOM OTCYTCTBYET,
paspsia He npoussoautcs. B atom pe-
XVMe, NPy BKIKOYEHHON CETEBOW KHOM-
ke SA1, 6nok paboraer kak obbivHOE
3apsaHOe YCTPOWCTBO C PerynvpoBKOM
3apsaHOro ToKa.

Korpa nepekntoyarenb SA3 ycrtaHoB-
neH B pexuM “[ecynbaraums”, npo-
vexogut noodepenHas 3apsaka v pas-
psaka akkymynsitopa. [Npy Haxatuv Ha
kHorky SB1 npoucxoant nepsoHayanb-
Has paspsiaka TokoM 2,5 A o Hanpsi-
»eHus 10,5 B, a 3atem 3apsaka Ao Ha-
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YCTPOWMCTBO OTKNioyaetesi. A ecnu SA2
nepexknioueH B pexum “MHorokpartHo”,
rpouecc NoeTopsieTcs (310 Heobxoaumo
Anst “nedeHuss” akKkymynsitopa).

Cxema aHanoru4Horo npeotpasosa-
Tens 6bina onybnukosaHa B [3], st Tonb-
Ko popabortan cuctemy 6MOKMPOBKU U
perynipoBKA U PUMEHUN APYrow TpaHc-
cdopmarop.

HarnpsikeHve 220 B noctynaet Ha ce-
Teeor unbrp L1-C1-C2-C3, Heobxoau-
MbiA ONs 1peaoTBpaweHUs NPOHNMKHO-
BEHUS 1IOMEX B ceTb. 3aTem OHO Bhin-
psmnsietcs avogamu VD1...VD4 v crna-
XuBaercs koHaeHcaTopamu C4, C5.
Pesuctop R1 Heobxoavm Anst orpaHu-
YeHUsi TOKa BO Bpemsi 3apsiaki KOHOEeH-
caropoB. OnTpoH VS1 koHTponupyer
Hanuuve HanpsPkeHWs B CETH, U ecnu
OHO OTCYTCTBYET, TO Npoucxoaut 6noku-
poBka no BbiBoAy 9 anemeHta DD2.3
ONs1 BBIKNIOYEHWS peXxuma paspsaku ak-
Kymynatopa. [Janee, ecnv nogcoeau-
HUTL akkymynsitop GB1, aByxnoporo-
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TexHuYeckne XxapakTepucTukm:

Tok 3apsiga

(perynupyemuoiin), A 25.7
Tok paspsina

(cpykcHpoBaHHbIR), A 2.5

Bpemsi 3apsigHoro umnyneca, ¢ 17
Bpems paspsigHoro umnynbca, ¢ 8
MoTpebnsemasn

MOLLIHOCTb, BT 30...90

Bbiit kKomnaparop Ha DA1 ycraHasnuea-
erca B “1”, TpanaucTop VTS5 orkpbiBaeT-
cn, v 3aropaercs ceetoaunoa HL1 “3a-
psia”. HanpsikeHue HU3KOro ypoBHS €
konnektopa VTS5 noctynaer Ha BbiBOAb
9 DD1.3 1 13 DD1.4. Tem cambiM CHU-
Maercsa GNOKMpoBKa HWU3KOYACTOTHOTO
reHepartopa. CkBaXHOCTb UMIMYNbCOB
3apaetcs pesvnctopamu R22 (3apsa) v
R21 (pa3psg). OHa nogbupaetcs B kax-
[IOM KOHKpeTHOM crniy4ae. Yactora on-
penensercs emkoctbio C15. Bo Bpems
3apsiga Ha Bbixopge 10 DD1.3 ycranas-
nueaetcs “1”, koTtopasi OTKPHIBAET TPaH-
aucTop VT4 n 6nokvpyet BepxHuit no-
por (14,2 B) komnapatopa DA1, no-
CKOMbKY CpaBHEHWE HanpsXXeHus Ha
aKKyMynsiTope ¢ BepXH1UM Noporom npo-
MUCXOAUT TONbKO B pexume paspsaaa,
4yTOObI HE AonycTuTh cpabartuiBaHus
KOMnaparopa C HeAo3apsHKEHHbIM aKKy-
MynaTopomM. TOT e BbiCOKUIt YpOBEHb
¢ DD1.3 yepes ontpoH VS2 1 TpaH3uc-
Top VT8 3anyckaer npeobpasoBarent
HanpshxeHusi. PaboTa Takoro npeobpa-
3oBarens noapo6Ho paccmorpeHa B [3].
3ameuy TONbKO, YTO 3aecb AopaboraHa
cxema perynvpoBku Toka. B momeHt
paspsaa Ha BoiBoge 10 DD1.3 — Hus-
KU YPOBEHb, NPOMCXOAUT BnokMpoBKa
npeobpasoBarens, a TaKke ycraHasnu-
Baetcs “1” Ha Bbixoge 11 DD1.4. MNpu
aTom cpabarbiBaer knou Ha VT2, VT3,
M NMPOUCXOAUT pa3psifi akKyMynsitopa
yepes namnodky HL4. Ora BuibpaHa ©
OBOMHBIM 3anacoM MO HanNpshKeHuIo,
4yT06L! NPEesOTBPaTUTL €e fpexaespe-
MeHHoe neperopanue. I'pu Haxartm Ha
kHonky SB1 “MMyck” xomnapartop DA1
yctaHaBnueaercs B “0”, Tem camMmbiM
TpaH3uctop VT5 3akpbiBaercsi, 6noku-

HasnuBaercs “1”. Ecnu ceTeBoe Hanpsi-
XEeHve NpUCyTCTByeT, Ha Bxogax DD2.3
nosisnsitotcst “1”, Ha Buixoge DD2.4 —
BbICOKMIA YpOBeHb, cpabartbiBaer TpaH-
3UCTOpHLIN KNty Ha VT6, VT7, 3axura-
etcsa cBetoamop HL2 “Paspsig’, a uepes
namnouyky HL3 (12 B x 30 Br) Teuer pas-
psaHbi Tok 2,5 A, AkkymynaTtop pas-
psxaetcs Ao Hanpsixkenus 10,5 B, 3a-
TeM cpabaTbiBaeT koMnaparop HWKHe-
ro ypoeHsi (R28, R32, DA1), v “1” BHOBb
ycTaHaenveaetcs Ha Bbixoae DA1. Liukn
3apsina nosTopsieTcs. 1o AOCTUXEeHUU
HanpsikeHusn 14,2 B cpabarbiBaer kom-
napatop BepxHero yposusi (R29, R33,
DA1), v ecnu nepeknioyarenb SA2 6bin
YCTAHOBNEH B pexum “OpaHokpatHo”,
ceeroamnon HL1 rackert, a ycTponcTBO
NEPEXOAUT B XAYLUMIA peXxvm.

Koraa ebibpaH pexvm “MHorokparHo”,
paspsa BHOBb BKNHOMMTCH, U LMKN Oy-
et nosTopsTbes. EMkoctn C23, C24 He-
06x0aMMbL ANSt 3aLUTLI OT AOMEX M Ans
HEeKOTOpOW 3aAep kv cpabarbiBaHMs KOM-
NapaTopoB Npy NepexoaHbiX Npoueccax.
Crabunusatop DA3 Heobxoavm ans 3a-
LUTbI MUKPOCXEM T1PY KpaTKOBPEMEHHOM
NponagaHWi KOHTaKTa Ha KnemMmMmax ak-
KyMYynsiTopa, Tak Kak Ha Beixoae npeob-
pasoBaTtensi B pexume Xonocroro xoaa
HanpshkeHve ysenuuusaercs o 25 B.

Ons yMeHbLueHrst Macchl 1 rabapuTos
ycTpoiicTea (pasmepbl — 80x80x150 mm,
macca — 900 r), B aBTOPCKOM Bapuak-
Te pobaBneHa cxema NPURYAUTENBHOIO
oxnaxpaeHus (puc.2) c manorabapur-
HbIM BeHTUNaTOopom M1. OH Byner pa-
6orarb, Korfa Tennosasi 3Heprvs Boifle-
nsietcs Ha getansx. bnarogaps BeHTUNA-
TOpY yAanoch ycTaHoBUTL mManorabaput-
Hble pagmatopbl anst VD13, VD14 (puc.1)
B BMae NNacTuHb U3 AKpantoMUHUA
5x80x65 MM un VT1 (pebpuctbin
22x15x30 mm). TpanaucTopel VT3 nVT7
pa6oTalor B flonycTuMbIX pexumax 6es
paguaTopos.

Detanu. B npeobpasosarene npume-
HeH camMoAenbHbiv TpaHcdopMaTop Ha
6a3e apoccenei 0T CTPOHHON PasBePTKU
tenesunsopos YNMUMLLT. MaGapurst L-06-
pasHoro ceppeuHuka — 11,5x14,5 MM.
O6motkm | v Il T1 HamoTaHu B ABA, a

pyetcs renepatop Ha DD1, a take npe-  obmotka |l — B 7 nposoaos. O6moTka
obpasoBarent Hanpsikenus. Ha BoiBo- | copepxut 91 Butok nposoga M3IB-2
ne 3 RS-tpurrepa DD2.1, DD2.2 ycta- 0,5 MMm; I — 4 Butka TOro e npoBo-
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0,6 MM. HaMoTKe HyXHO yaenuTb 0co-
6oe BHMMaHMe. Butku gonxkHbl ObiTb
yNoXeHbl akkypatHo, 6e3 nepexnecros,
Mexay psifamMut Heo6Xo0AMMO NPONOXUTL
KOoHpeHcaTopHyto Gymary. Ecnu B koH-
ue HamoTku psig Byper 3anonHeH He
NONHOCTLIY, OCTaBLLMECH BUTKWM HYXHO
paBHOMEpHO pacnpeaenvtb 1o BCEeMY
psgy. BropyuHas obmMoTka HamaTbiBa-
€TCs TaK Xe paBHOMepHO (pacnpepge-
neHHo). HeobxoarMMo NOMETUTL Havana
M KOHLbI OOMOTOK.

Bnpouem, 3To MOXHO M He aenartb, a
nocre HaMOTKU BOCNOMb30BaTLCS creay-
toLen metoavkon. Ha nepBudHyro oBMoT-
Ky nopaercs Hanpskexve 10...15 B ¢
HK3KOYACTOTHOMO reHeparopa 4acToTou
5...15 kl'y. YcnoBHO nomevaloTcsl Bbl-
BOoAbl OOMOTOK. LlUbpoBLIM BONLTMET-
pPOM B peXuMe 3MepeHusi nepemeHHo-
ro HanpspKeHVs M3MEPSIETCA Hanpske-
HWe Ha BTopuuHOW obmoTke. 3arem K
KOHUY nepBUYHON OBMOTKW nogcoeawm-
HSIETC BTOpWYHasi, U U3MepsieTcs Ha-
npsPkeHve OTHOCUMTENbHO Havyana nep-
BUYHOWN OOMOTKM U He NpUCcOeaVHEHHO-
ro KoHya BTOpUYHOM 0B6MOTKU. Ecnu
aMnNNuUTyaa HanpshKeHUst BO3pocna, 3Ha-
4uT, NpUcCoeMHEHHbIA KOHet, U eCcTb
Ha4yano BTOpUWYHOI 0BMOTKM, @ CBOBO-
HbIl — ee KoHey. AHanorM4yHo onpeae-
nsieM Havano u koHey, obmorku ll.

Bo spems cbopku TpaHcdopmaropa
HeobxoauMOo yCTaHOBUTb B cepaeyHrKe
3a3op 1,3 MM, NPONOXMUB KYCOMKM Kap-
TOHa. B kauecTBe LUyHTa MCNONBL3OBaH
Huxpom &2 mm. Ero conpoTtveneHne —
0,1 OM. MHayKaTopoM TOKa CIYXXUT Npu-
6op M4761 (oH ycTaHaBnvBarics B CTa-
pbix marHuTodoHax). Ero Heobxoavmo
aKKyparHO BCKPbiTb U CMECTUTb CTPenky
B cepeavHy LuKanbl, 4tobw Habniopatb
KaK 3apAgHbiiA, Tak Y paspsgHbiia TOK.

AsTtopom paspabortaH etle oamMH Ba-
pyUaHT MHAMKaTopa Ha cBetogvoAax C
rpagauven 0,5 A, aHanornyHeln onucaH-
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HbIM B [4, 5]. Ero cxema nsobpaxeHa Ha
puc.3. Ha DA1, DA2 cobpanbl npeob-
pasoBarenb NONsIPHOCTW U YCUNUTENDb
aMnNnMTyabl, @ COBCTBEHHO WMHAMKATOP
— Ha DA3. MNpaega, ansa Takoro nHau-
KaTopa npugercs etle cobparb npeot-
pasoBarenb Ansi NUTaHUs MMKPOCXEM
DA1, DAZ2 HanpsbkeHueM +15 B.

DOvonw VD13, VD14 (puc.1) — tuna
KO213A(B), vx »xenarenbHO 3aMeHUTL
avogpamv  Wotku  KO2997A(B),
KO2999A(B). OnTpoHu VS1, VS2 —
Tuna AOT127. BaxHo, uTobObl Hanpsi-
XKeHue U3onauun y HUX BbINo He HWxe
500 B. Bmecto KT315 nogonayT niobele
v3 cepuit KT312, KT3102 Ha Hanpsbke-
Hve 30 B. VT3 — KT801 A(B), ero xe-
narenbHo Ha apyrmve He MeHsiTb. VT7 —
KT819 A(B, B). C15 MOxHO nocTaBuTth
anekrTponuTuueckn. R32, R33 — MHo-
roobopotHbie Tuna Cl15-2. R49 — tuna
Cn3-4am. C1, C12, C13 — K78-2. C2,
C3 — K15-5 Ha HanpsbkeHue He Huxe
600 B. C4, C5 — emkocTbio no 100 Mk®
Ha 400 B vinu oauH 220Mk® Ha 400 B
(K50-32). OctanbHble aNeKTponuTHYec-
Kvie koHgeHcaTtopsl — Turta K50-35. [ivoa
VD8 — Ha HanpsbkeHne 600...800 B u
TOK 2...3 A ¢ pabodyeit HacToToM He Me-
Hee 30 k'y. BeHTunaTop npUmeHeH of
IBM-komnbiotepa.

KoHcTpykumst cobpaHa Ha aByx aBy-
CTOPOHHUX NeYaTHbIX Nnarax pasmepa-
mn 75x110Mm. MNnatsl ¢ oaHoOM cTopo-
Hbl YrONKamMu NpuUKpenneHsl K nepegHen
naHeny npnbopa, ¢ Apyro BUHTaMu Npu-
KpyYeHb K nnacTuHe paauatopoB. Yep-
TEXU MNar NnpueefeHbl Ha puc.4 u 5.

Ecnu BCe aerany ucnpasHbl, YyCTPOU-
CTBO HauuHaeT paborartb cpasy. Heob-
XOAMMO TOMLKO OTpEerynupoBartb Nopo-
roBbie Komnaparopbl. [nst 3Toro oTko-
Yaror namrioyky HL3, HL4, 4tobu cHU-
3UTb Harpysky. K perynupyemomy 6no-
Ky NUTaHUS NOQKNo4aloT knemmbl F1,
F2. BuictaBnsiwoT HarpsbkeHue 10,5 B,
¥ perynvpoBkoi pesucropa R32 nobu-
BaloTCst BKMoyeHus HL1; 3atem BuicTas-
nsetcst HanpskeHve 14,2 B, u perynu-
poBkon R33 fobvBaloTcst BLIKMOYEHUS
HL1. MNMocne aroro namnoykm onsits nofa-
KroyaioTes, M npubop rotos k pabore.

NuTtepatypa
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Paguonioburens, 1992, N4, C.33.
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“HKYUKW” 1O

Hekortopbie paavonioburenu “rpe-
war” Ha NpegoxpaHuTenu — “XyJyku”,
MU3roToBNEeHHbie U3 MeaHOW UNU anko-
MUHKeBou nposBonoku [1, 2]. U3 ¢u-
3MKN U3BECTHO, YTO meTtann, B OTNnu-
yMe oT aMmopHbIX BELECTB (CTekna,
nnacTtMacch), NNaBUTCHA TONbLKO Tipu
onpeaeneHHo Temneparype nnaene-
Hus (tnn). U3-3a BospacTtanus conpo-
TUMBNEHUS NpU Harpese, 3aBUCUMOCTb
TeMnepatypbl NPOBONOKW OT NpoTeka-
l0LLEero Yepes Hee Toka bnuska k nora-
pucpmmnyeckoi. Noaromy, Ans TOro 4To-
66l He nonyyunock, 4To “npubop, 3a-
LWMLLIEHHBIV NpeaoxpaHuTeneMm, Croput
nepebiM, 3alUTUB NpeaoxpaHnTens”,
ANsi NNAaBKOro NpegoxXpaHUTenst MoX-
HO UCMONbL30BAaTh TONbLKO TE€ METANNLI,
TemnepaTtypa nnasneHus KoTopbix He
OYeHb CUNbLHO NPEBbLILLAET MakCUManb-
Hyl0 TEeMNeparypy kopnyca ycTponcTea
(r.e. B npepgenax 100...300°C). Xopo-
o NoaxoanT ANs 3TOro ONoBAHHO-
CBUHUOBbLIM cNnae, UCNONb3yeMbili B
NPOMBILLNEHHBIX NPEAOXPaHUTENSIX.

Y aBtopa [1] Hu4Yero He nony4yMnochb
B pacyerax ToNnbko NOTOMY, 4TO B ¢op-
myne Q = P= |2- R - At oH npuHan At
paBHbiM 1 c. [la, AencTBUTENLHO, ANA
Toro 4robul 3a 1 ¢ pacnnasuncs Meg-
HbIY npoBoA 0,5 MM, HYXEH TOK, pas-
Hbit 90 A. Ho ecnu B hopMyny noacra-
BUTL At, paBHoe 10 ¢, TO pacnnasensio-
LM TOK CHU3UTCA A0 28 A, 4TO M Hanu-
caHo B [2]. 910 MUHUMANbHLIN TOK, NPY
KOTOPOM MOXET pacnnaBuTbcs meaHas
npoBonoka anametrpom 0,5 mm. [1ns
nobutenen pacyeToB A NPUBOXY He-
koTOpble opmMynbl.

At, B npuHymMne, paccuvrartb gocra-
TOYHO TPYAHO — HYXHO YyYUTbIBaThb
0TBOA TENnna oT NPOBONOKK MeTannu-
YECKUMMU LIEeYKaMM, K KOTOpbLIM OHa
npvnasiHa, a TaKke OTBOA Tenna ny-
Tem Tennonepenayun. C ysenuueHuem
avameTpa npoBonoku At Bospacraer
nuHenHo, u cocrasnsieT 20300d ans
meau, 11650d ans ceuHua n 9900d ans
anioMuHus, rae d — aguamerp NnpoBono-
KU1, M. [laHHbie 1o At BbIMUCNEHbI Ha OC-
HoBaHWK Tabnuuybt [2].

Q = ¢ - M(tan - tkomn):

Q=P=12-R- At;
m = Vp;

A.KONAQYHOB,
r.MpoaHo.
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d=

At=

rne: d — avameTp NpoBOMNOKU, M;
¢ — yAenbHasa TeNNOeMKOCTb,
Dx/kr-K (ons meau c=380, ans
ceuHya — 130, ans anloMUHKUA —
880);
p — NNOTHOCTbL MeTanna, kr/m3
(ons megm p=8900, Ans CBUHYA —
11300, ans anomuHus — 2700);
tnn — Temnepatypa nnaenenus, °C;
tiomn — TEMNEpATYPA OKPYXaKoLen
cpentt, °C;
pr— yAenbHoe conporTmaneHue,
OmM (npw tyomy=20°C ans meau
pr=1,7- 108, ansa cenHya —
21 - 108, ans anomuvHus —
2,8-108);
At — BpemMs, 3a KOTOpoe NpoBONo-
ka Harpeercs oT tyomu 40 thns
| — TOK Yepes NpoBONOKY, A.
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BONOKW ANs1 NNAaBKKMX BCTABOK NPEsOX-
paHuTenen. — Pagvonioburens, 1999,
N12, C.39.
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Puc. 1

Hecmotps Ha BeicTpoe passuTtue yvdp-
poeon coTorpadum, TpaguuMoHHan
(nneHoyHasn) pororpacdus no-npexHe-
My o4eHb nonynsipHa. ObbsicHseTcs 310
TeM, YTO XopoLuve yudposbie oroan-
naparbi Noka etle CTOSAT O4EHb AOPOro.
Lncpporasn cpororpacus okynaet cebs,
TONLKO ecny AenaTtb BonblIOe YKMCNo
CHUMKOB AN KOMMEPYECKOTo UCNONb-
3oBaHus. Bor nouemy paguoniobure-
nen 0o cux nNop UHTEpPecylT pasHoue
3NEeKTPOHHHLIE YCTPOUCTBA, NpUMEHSie-
Mble B TpaguyuoHHoW oTtorpacun.
OnHYM 13 TaKUX YCTPOACTB AABNSIETCA
pene BpeMeHu (Tarimep) Ans poroyBse-
nuyutens, kotopoe obecneuyunBaer
onpeaeneHHylo BbIAEPXKY BKIKOYEHWS
namrbl. 3T0 0cOBEHHO HYXHO B TEX CIy-
Yasx, korga HeobxogMmo nonyyYnTb He-
CKONbKO OfIMHAKOBbLIX OTNEYATKOB C OA-
HOro HeraTvBa.

Pene BpeMeHW A0MKHO BbiTb NPOCTHIM
B M3roTOBNEHWM 1 ynpasneHv. Boigep-
XKy Nydlle perynMpoBaTb O4HOW pyud-
KOW, TakK Kak B NNOXO OCBelleHHoM ¢o-
Tonaboparopuy NOYTU HUYETO He BUA-
Ho. Jlamna cpotoyBenuuntens obsiza-
TenbHO JOMKHA NUTATLCA CUMMETPUY-
HbIM NEPEMEHHbIM TOKOM, TaK Kak rnpu
NYTaHUK Namnbl NOCTOSSHHLIM TOKOM,
M3-3a Tak HasbiBaemoro “ripoyecca
anekTponepeHoca”, NPOUCXOAWUT O4EHb
bbicTpOe paspylleHne HUTU Hakana
(aTOT Npouecc aHanoru4eH paswvena-
HUKO 3NEKTPOAOB MpU XWAKOCTHOM
3anekTponuse). Ha namny cTouT noaa-
BaTb NOHWXEHHOE HanpsiXXeHne — 310
obecneunT ee bonee “msarkoe” BKNIO-
YyeHMe U MHOFOKpaTHOe yBenuyehHue
cpoka cnyx6bt. Bpemsaizagatowas 4actb
pene nomkHa ObiTk NONHOCTLIO pa3Bs-
3aHa C HarpysKkom, T.e. ee Henb3s BKNIo-
yartb NocneaoBaTeNsLHO € NAMNON — 3TO

HL 1 noracHet. Cxema BepHETCA B UCXO/-
Hoe cocTosiHUE.

Bpems BblAEPXKU 3aBUCUT OT NONO-
KEHWST ABUXKA NEPEMEHHOIO PE3UCTO-
pa R1. KHonka SA1 npepHasHaveHa ans
NOCTOSIHHOTO BKNKOYEHWs namnbl. KoH-
neHcarop C2 — nomexosatmTHbIA. KoH-
nexcartop C3 npeaHasHayeH ansi NoHu-
XeHus Hanpspkenust Ha namne HL1. Pe-
aucrop R8 cnyxuTt ans paspsina C3 noc-
ne BbiKNOYeHWs nutanus. [ipoccens L1
yMeHbLUAEeT NOMEXU B MOMEHTHI BKNIO-
YeHUs 1 BLIKIOYEHUs namnbl. Pene nu-
TaeTcs NoCTOsIHHBIM CTabunUanpoBaK-
HuIM HanpsxeHMeM 12 B v notpebnser
TOK Ookono 200 MA (B 3aBUCUMOCTH OT
TNa NpUMeHsiemMoro Tupucropa). Bos-
MOXHas cxeMa bnoka nuTaHus nokasa-
Ha Ha puc.2.

FU1 0,16A

VD1...vD4 22261
T

V12 2136

MOXET Bbi3BaTb cboun B paboTte pene.

(Mpeanaraemoe pene Bpemexy (puc.1)
NONHOCTLIO YAOBRETBOPSET BCEM Bbi-
LenepesmcrneHHbIM Tpebosanusim. OHo
obecneuusaer Bbigepxkm ot 0,3 no30c
(atoro 06bLIYHO BNONHE AOCTAaTONHO ANst
c¢poroneyartu).

PabGoraer pene crneaytotiM obpasom.
B vcxogHOM COCTOSIHUMA TPaH3UCTOpLI
VT1 n VT2 3akpbiThi, 3aKpbiT U TUPUC-
Top VS1, nostomy namna yeenuuurenst
HL1 He cBeTtuTCs. [Mpy KpaTtkoBpemMeH-
HOM Haxartuv kHonku SB1 koHaeHcartop
C1 3apsixaercs A0 HanpsKeHUs UCTo4-
HWKka nuTanus (12 B). MNocne ornycka-
HWUS1 KHONKK 3apsiXXeHHbIA KOHAeHcaTop
noaknioyaerca k 6ase VT1. TpaHauc-
Top VT1 otkpblBaercs, npobueaercs
crabunurpoH VD1, 1 Ha 6asy VT2 no-
CTynaeT OTKpbIBaloLee ero Hanpsixe-
Hue. lNMpu oTkpbiBarun VT2 yepes yn-
paBnsIoLWMI 3NekTpoA Tupuctopa VS1
HauyuHaeT Teyb ToK. TUpUCTOp, BKNKO-
YeHHbLIW B AnaroHanb MocTa
VD2...VD5, oTkpbiBaeTcs, v 3axuraer-
cs namna cpotoyeenuumntens HL1. Kok-
nexcatop C1 nocreneHHo paspsikaer-
ca vyepes pesuctoptl R1, R2. Korga Ha-
npshXeHrWe Ha KoHAeHcaTope cTaHeT
Huvxe nopora npobueanus crabunuTpo-
Ha VD1, oH 3aKpoeTcs, 3aKkporoTCst TpaH-
aucTtop VT2 v Tupucrop VS1, a namna

Betvanu. B kavectee C1 (puc.1) xe-
narenbHO MCNONb30BaTh KOHAEHCATOop C
XOPOLUEN CTabMNBLHOCTLIO EMKOCTU U HU3-
KOM yTeuko, Hanpumep, K52-1, K52-2 n
T.n. KoHaexcarop C2 — noboro tuna
(MBM, K73-17, K50-3 u ap.). KoHaeH-
catop C3 — BymMaxHbii NW MeTanno-
nneHodHbIn, Hanpumep MBIO 1 ap. Pe-
aucrop R1 — CI-1 vinu apyro#, xena-
TenbHo rpynnbt “B”. OcrankbHble pesuc-
Topbl — MIT. Tpausuctop VT1 moxHO
3aMeHUTL Ha nbon 13 cepuu KT315,
VT2 — no6oi us cepuin KT815, KT817.
Tupuctop VS1 — KY201K...M unu
KY202K...H. BmecTo otaenbHbix guo-
oo VD2...VD5 MOXHO npUMEHUTL ro-
TOBbLIN AnoaHbIN MmocT KLJ405A, By ap.
Ipoccent L1 HamoTaH Ha oTpeske
eppuTOBOIo CTEPXHA NGO MapKu
©8...10 MM 1 anuHon 40 MMm. OH co-
aepxut 50...60 BuTkoB nposoaa MN3B
©20,5 mMm. BMecTo Kpyrnoro CTepxHs
MOXHO UCNONb30BaTh NMOCKUMA.

B 6onblUKMHCTBE KOMNAKTHbIX (POTO-
yBenuuutenen Mcnonb3yertcs namna
HakanuBaHusa MoWHOCTLIo 60 BT. Bme-
CTO Hee nyylle B3ATb namny Ha 100 Br.
BkniouyeHHas B CETb Yepes KOHAeHca-
Top C3, oHa byneT cBeTUTbL TaK e, Kak
60-BarTHas, HO NPOCAYXWUT ropasfo
aonblue.

B 6noke nuralus (pyc.2) TpaHccop-



maTtop T1 — niobon cereBon, co BTO-
puyYHOM OBMOTKOW Ha HanpsixeHue
15...18 B ¥ Tok He meHee 200 MA. B ka-
yecTBe HeoHoBOW namnbl EL1 MOXHO
ucnonb3oBatb TUpatpoH MTX-90. B
npyHUMnNe, BMECTO HEOHOBOW Namnbl
MOXHO NPUMEHWTL KpacHbIN cBeToaAVOA
AJ307B, noaknioyvB ero K Buixoay 6no-
Ka nuTaHusa yepes pesucrtop 2 kKOm.
KpacHble ceetognoabl yaotHo npume-
HUTb ANSA NOACBETKM LLKanNkL! NepemMeH-
Horo peauctopa. Kongexcaroput C1 1 C2
— nioble ANeKTponUTUYeckne, Hanpu-
mep, K50-6. B kauectBe TpaH3ucTOpa
VT1, kpoMe yKasaHHOro Ha CXeme, MOX-
HO uUcnonb3oBatb NbbIe U3 cepun
MIM39, MN25, MMN26, KT361 1 ap. Tpax-
suctop VT2 — nwbon mns cepwun
M213..N217, KT814, KT816 v T.n.

Puc. 3
R1 200k R2 200k
— A=}
VD1 KA105A VD2 KAT05A
A N
N %]
1 2
20Mxx400B | 20Mkx&008
¢ + + 3

fpy oTCyTCTBMM HEMONSIPHOIO KOH-
neHcaropa C3 (puc.1), ero MOXHo 3a-
MEHWUTb Ha “cypporaTHbiin” KOHAEeHCa-
Top (pmc.3), cocTaBNeHHbIV U3 nonsip-
HbIX (SNEKTPONUTUYECKUX) KOHAEHCa-
TopoB. [pu paboTe B 3TOI Cxeme 3nek-
TPONUTHYECKME KOHAEHCATOpbl U3-3a
6onbluoi NepemMeHHoN cocTaBnsoiLei
HanpsXXeHust 3aMEeTHO HarpeBalTcs,
NO3TOMy HyXHO obecneunTb Hagex-
HYI0 BEHTUNALUMIO ycTponcTea. K coxa-
NEHWIO, fAaNeKo He BCe TUMNbl 3NeKTPo-
AUTUYECKMX KOHLEHCATOPOB XOPOLLO
paboraloT B 3To# CxeMe. CnegyeT oco-
6eHHo ocTeperaTbCsl KOHAEHCATOPOB C
obpe3nHeHHON KpLILKOW Ha Topue
(Tuna K50-XX). OHu YacTo B3pbiBaKOT-
ca. Kak 310 Hy cTpaHHo, HO B 3TOM cXe-
Me Hennoxo “nokasbiBakT cetsn” KOH-
AeHcaTopul OoYeHb CTapbix TUNOB —
K3-2-M 1 T.n.

B HanaxuiBaHWU pene BpeMeHW Npak-
TUYECKU He HyxgaeTcst. [nst HeKOTOpbiX
3K3emMNNsapoB TMpUCTopoB VS1, BO3MOX-
HO, NPUAETCS YMEHLLUUTL CONPOTHBNE-
Hue pe3uctopa R6, Tak kak oHU uHorpa
VMEeKT A0BONEHO BonbLuve Toku cpaba-
ThiBaHusi. U3mMeHeHeM eMKOCTU KOH-
deHcatopa C3 MOXHO perynupoBartb
SIPKOCTb CBEYEHWs namnbl. Llkany ne-
pemenrHoro pesvctopa R1 rpagyvpytor
C NOMOLLb CEKyHAOMEpPA.

S ol

E.MYXYTONHOB,

¢.Hosuiit TuxonoB, Bonrorpaackoit obn.

* EBEPCMBHbIV OBMMATENb 1111

B HYizKOKa4YeCTBEHHBLIX MarHUTonax rpo-
uzBoacTBa cTpaH Koro-BoctouHon Asum
(Kvtait ¥ T.4.) 4acTo BHIXOAUT U3 CTPOSI
NEHTONPOTAXHLIN MexaHusm (NTM), Ho
cam pBurarefib co BCTPOEHHLIM cTabunu-
3aTOPOM CKOPOCTU BpaLUEHUs!, Kak npa-
BMIO, OCTAETCH MCNPABHLIM, U €10 MOX-
HO NpMMEHUTL B Apyroyr annapartype.

O6bI4HO B MarHWTONax ycraHoBNEHH
neuvraterv Ha paboyee HanpsbkerHve 9 B
C YeTbipbMA BbiBOAAMU. [1aHHbIR ABU-
ratens UMeeT neeoe BpauleHune. Ha
NpakTuke Yauie Hy)eH ABurartens C npa-
BbIM BpaiLeHneM. UsMeHuUTb Hanpaene-
HYe BpauleHUs ABUraTensi MoXHoO ABY-
MA cnocobamu.

[NepBbiti 3aKNKHAETCS B TOM, HYTO CHUY-
MaioT 3af1HII0 KpbILLKY KOpnyca nBura-
TeNs, paspesaioT nedarHole NpoBoaHU-
KM, Noaxoasitme K Mecrtam 3anamnku wie-
TOK Ha nnare. Tenepb AOCTATONHO, NpU-
NasB K TOHKaM Nanky LLEToK Mbkre nso-
NYpoBaHHble NPOBOAHWKU, U3MEHUTH
NOAKNICHEHWE LETOK HA NPOTUBONONOXK-
Hoe. TeM caMbiM M3MEHSIKIOTCA NONsAp-
HOCTb HaNpspKeHusl Ha uleTkax U Ha-
npasneHvie BpalleHus Apurarens.

Ha moi B3rnsf, npeanoydTurenbHen
BTOPOM cnoco®, noseonsitowui 6es ne-
penanky UsMeHnTbL HanpaeneHue Bpa-
LeHus1 C NeBOro Ha npaeoe U obparHo,
T.e. cenarb ApUrateNb “peBepcUBHLIM®,
[nsi 3Toro CHAMAIOT 3aAHIOKO KPILLKY KOp-
nyca v OCTOPOXHO, YTODbLI He NoBpeanTL
MpOBONOYHLIE LUETKU, BHIHMMAKOT Nnary
crabvnusaropa v SKopb U3 kopnyca.
Ecnv BuiBOA “-” nnartel ctabunmMsaropa
coefvHEH C KOpnycoM Npu roMoLUy naim-
KW, 3TO CoeaAUHEHWe OThanBaeTCs.

B 6okoBoOWM noBepxHOCTU Kopnyca
MMeeTcsl Nponun Ans BbIBOAA HAapyXy
4acTU nevyaTtHom NnaTbl ¢ KOHTAKTamu
Anst noaknioveHusi. TOYHO Takom xe nNpo-
YN BEINVAVBAKOT NPY NOMOLYM HaNWMb-
HUKA C NPOTUBONONOXHON CTOPOHBI KOP-
riyca. [Npuv cbopke aBuratens nnary cra-
6unusaropa pasBopauuBalT Ha 180°,
obecneuvBas uaMeHeHUe HanpaBneHus
BpallieHUst HA NPOTUBONONOXHOE.

B panbHerwueMm, npy HeobxoauMocTu
V3MeHeHVs HanpaeNeHWs BpawleHus!, yxe
He CTOUT CHUMATL NNaty ¢ Bana Asurare-
nsi, 4yTobbl He NoBpeauTb LETKA. TyJiue
TPY CHATLIX LUKVBE M 334Hel KphiLLKe “yTo-
nvTh” Ban. lNnara crabvnusaropa npu
3TOM BBLIVEET M3 KOpNyca, U ee, He CHU-
Mas C Bana, MOXHO Oyaer passepHyTb Ha
180°. 3arem, npupepxueas Ban B8 yTorn-
NEHHOM COCTOSIHUM, YTODbLI OH HE BTAHYN-

CS1 B KOPIyC 3a CHET NOCTOAHHOIO MarHy-
Ta, CaxaioT rnnary Ha mecro. Knemmy “-*
COEUHSIIOT ¢ KOPMYCOM NpY MOMOLLM KO-
POTKOro rMBKOrO NPOBOAHMKA.

EcTb HekoTopble “TOHKOCTU™ NpU NoA-
KnioveHuu asurarensi kK cxeme. [pura-
Tenb MMeeT He ABa, Kak 0bblyHO, a ye-
Teipe BuiBOAA: “-", “+”, “A”, “B”. HeTpyn-
HO fioraglaThCst, HYTO BbiBOALI “-" U “+”
npeaHasHadyeHbl Ans NOAKMKYEHVS Ha-
npsxeHusi nutaHus. K sbiBogam xe “A”
1 “B” nogkniouaeTcs BHELLHUIM NOACTPO-
€YHBbI PesncTop AN perynupoBKU YUC-
na o6oporoe asuratens. MNMogobpatb
CONPOTUBNEHUST PE3NUCTOpPa MOXHO 3K-
cnepyMmeHTansHo. Hanpumep, B ctabu-
nusarope pgeurarens ¢.“Matsushita”
Ha UMC AN6605 npu “poaHom” JIIM
HeobxoauMmMble nNpeaensbl perynupoBa-
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Hus—9...10 kKOM. TO3TOMY HyXHO NOC-
nefoBartenbHO COEAWHUTL pe3nucTop
MNT-0,125 9,1 kOM U NoacTpoeyHbIn
pesuctop 1 KOM, BKIIOWEHHBIN peocTa-
ToM. MHe vallle rnpuxoaunoct BUAETH
peuratenu oypmbt “Mabuchi”, crabunm-
3aToOp KOTOpbLIX BuinonHeH Ha MMC
uPC1479. Ina Hero nocTaroqyHo NUUb
noAcTpoeyHoro pesucropa 1 KOMm.

(Mpy pasmbikaHu Lenu perynnpoBku
hBvratent BpawjaeTtcsi Ha MakcUMans-
Hbix oBopoTax. Cnonb3yst 3TOT PEXUM,
MOXXHO peanu3oBaThb YCKOPEHHbI NMOUCK
HY)XHOM 3anucu. [ins 3T0ro B paspuiB
perynvpyiowen yenmn BKMoHaeTcs Hop-
ManbHO3AMKHYTbI KOHTaKT KHOMKK, Ha-
npumep, KM1-1.

KonnektopHuiili asuratens NMM npu
pabore many4aet B uenb NUTaHUA No-
MEXM, KOTOpbIe XOPOLLIO NPOCYLLMBAIOT-
€A1 B AMHAMUYECKKX ronoskax. [lostomy
cneayer MOAKNKYUTL K Leny nvtaHus
RC-dvnerp. Ha nnare crabvnusartopa
umeercs LC-punirp, Ho ero aggpexTus-
HOCTb HeBenuka (KkospeHcarop uneT-
pa — obbiuHO 4,7...10 mk®). [lononHu-
TENbHLIN RC-PUNETP PE3KO CHU3UT No-
Mexu ot geurarensi. C yBenmMyeHuem em-
KOCTU KoHAeHcaTopa 3(eKTMBHOCTb
dvnbrpa pacrer. YcTaHoBKa TONbKO KOH-
deHcaropa (nubo pesuncropa) siensiercst
nonymepoi. KonpeHcarop MoxeT ObiTb
mapku K50-35, nubo apyron okCUAHbLIN,
pesucrtop — MIIT-0,125.
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MpennaraeMoe ycTpoicTBo MOXeT  HUM U K2, No3aToMy Hacoc He paboTaer.  3TOM He MeHsieTcst. flpyu KacaHuu Boaown
OKasarbCsl BECbMa NONE3HbIM B XO3RI- Bopaa, KOCHYBLUMCH fiaTyMka HXXKHEro  faTymka BepxHero yposHs (LOBY) Ha
cTBe AnA Tex, Y koro npobrniema ¢ rpyH-  yposwst (OHY), yctaHaBnMBaeT Ha Bbi-  Bbixoae 3anemeHta DD1.2 (sbiBoa 11)
TOBbIMM Bofiamu, noagrannueawowumy  xoge DD1.1 noruueckyto “17, ha DD2.1  nosiensieTca ypoBeHb noruyeckon “17,

noAaeanst Xunbix OMOB, fiady unu rapa- — norudeckuin “0”. VT3 3akpbiBaetcs, npu aTtom VDY (CY) racker, v 3aropaeT-
xei. OBbIuHO AnA ee oTkaqky ucnonb- VD8 racHer. Y DD2.2 wa Boixoge — no-  ¢st VD10 (BY). D-tpurrep DD3 nepebpa-
3y10T BuBporacockt Tuna “Manbiw”, “Py-  ryeckan “1”, y DD1.3 (Ha BbiBoge 4) —  cbiBaercs, TpansucTopbl VT6, VT7 or-

yeek”. Ty HyaHyto paboty MOXHO U norudeckuir “0”. MNoaToMy Ka BbIXOfle  KpbiBailoTCs, pene K1 Bkritovaetcs 1 cBo-
HYXHO nopyunTb aBTomaty. Cxema Ta- DD2.3 (BbiBog 6) — BbICOKMI YpOBEHb, UMW KOHTakTaMu Bknovaer K2, a oHo
KOro NOMOWHMKA NpeficTaBneHa Ha  OTKpbisawlmit VT4. VT4 koMMmyTupyer  — Hacoc. flo mepe Toro kak pabotaer
puc.1. cseroauon VD9 “cpenkuit ypoBeHb”  HacoC u NagaeT ypoBeHb BOALI, Npouc-
Pabora ycTpoiictea ocHoBaka Hanpo-  (CY). Coctosnme D-tpurrepa DD3 npyv  xoauT noodepeaxoe nepekriiodeHne cee-
BOAUMOCTH BOAbI U NPOTEKAET CNeayto-
wum obpasom. B pexume “Ast.” npu Q
fiopaqe HanpPsHKEHUs! ¥ OTCYTCTBUM BOAL! U J
B KOHTpONUpyemom obbeme Ha Bxoaax .
anemenrtos DD1.1, DD1.2 npucyTtcrey- — ™ '
et norudeckan “1”. Ha sbixoge DD2.1 /G /@/@
(BbiBOg 12) Takke norudeckan “17, ko- (. 3 T
TOpan oTkpbiBaer Tpawsucrop VT3,
sknovalowumii ceetoamoa VD8, curha-
nuampylowmnin 06 orcytcTBuM BOAb!
(YPOBEHb HimKe HIDKHEro garyuka). Mo-
CTynNneHue BbICOKOTO yPOBHA Ha BXOf
DD3 (sbiBOA 10) ycTaHaBnvsaeT Tpur- LHY
rep B efiNHNHHOE COCTORHUE, NPU KO-
TOPOM TpaHancTopbt VT6, VT7 3akpbl-
Tbl, pene K1 obecroueHo, a sBmecte C

TexkcTonur

Bunret M5 ans nBy
perynuposxv

F(

Puc. 2




BuAa co CTOPOHBbI NEYATHBIX AOPOXEX
68

95

Pwuc. 3
Bua co cropoHbl aeranen
. —{ 1—e .
i 2
[ Y TCG
*r——a 6————8
> CS—L
. ° L] [ T [ [
. . . . . °
[ ] e [ [ [ [ )
[ [ ] [ ] [ [ [ ) VD1
[ ] [ ] ] [ ] [ [ ]
. e L4 ® |R11|Re |Re ® .
[ ] [ ] [ ] [ ] L ] [ ]
- 9
— 11
= R2 ® V7
— T oVT5S eVI4 eVT3 o5
o—l 'ao o« oK oK
3 3 *3 x ®°
ogy-——{—e ® vTe
oy 4+———eo e eB
HY |— R12[ | R9 R7|
CY—1—» ~
. ‘¥v01o WD9 éVD8 K1
vD3 VD4 viz JR2 JR1 IR3
—1‘01 e @
P
"3 .
2 e VD5
¢ EI ® vD6
VD2 « ._9‘_—.
5 ¢ VT
[ ]3]
VD R4 *
1 —{ 1o %:cz
¢ VD7 -

Toavogos (VD10, VD9 u VD8). Korga Ha
sxoage DD1.1 nosiensieTcs noruyeckas
“1", D-TpuUrrep BO3BpaLLaeTcs B UCXOA-
Hoe cocTtosiHue, VT6, VT7 3akpbiBaloT-
cs1, obecroumBas pene K1 1 K2.

B cny4yae oTkasa (“xeneso” ecTb “xe-
Ne30”, HU4TO He BEYHO Nog NyHOM!) MoX-
HO OTKayaTtb BoAy BPy4HYIO, NepeBeasi
Tymbnep SA1 B nonoxenve “PyuyH.”.
Mcnonb3ys HopManbHO 3aMKHYThIE KOH-
TakTht pene K1, Bogy MOXHO HakauvBatb
B €MKOCTb (Hanpumep, Ans nonuea).

Hepocrarok ycrponcrea 3aknioqaer-
€S B HEBO3MOXHOCTU TOYHOTO onpege-
NEHUs1 YPOBHS BOALI MEXAY HWKHUM U
BEpPXHUM [AaTYUKaMU.

[ar4vky U3rotoBneHb! U3 HEpXaseto-
LUMX 3NEKTPoAOoB &4 MM, 3aKpenneHHbIX
Ha OcHOBE K3 U3ONSALMOHHOTO Marepu-
ana (puc.2). x pasmepb! 3aBUCAT OT
npuMeHsiemorn eMkocTu. C anekTpuyec-
KOM 4acTblo YCTPONCTBA, pasMeilieHHOM
Ha nnare pasmepamuy 68x95 mm (pmc.3),
6noK AaTYMKOB COEAVHAETCS 3-XUNbHLIM
Xrytom. Ha nnare »enarenbHO Ha Kax-
Oyl0 MUKPOCXEMY MEXay BbiBOAaMK Nu-
TaHus U Kopnyca NpuNasTb KOHAEHCa-
Top 0,003...0,047 mk®. TpaHcdopmartop
6noka nutaHus gonxeH otecneuunTb
HanpsxeHue Ha BTOPUYHOW OBMOTKE
15...18 B. Cxema bnoka nuraHus savm-
crBoBaHa u3 [1].

Fluteparypa
1. Paagwo, 1977, N9. C.56.

[ins BKMOYEHS ¥ OTKINHONEHVR 37IEKTPOCK-
NOBOW Harpy3kv (CBETUIBLHUKOB, ANEKTPOABK-
rarenem u T.n.) c moBoro n3 HECKOMNBKVX PaB-
HOLIEHHbIX NYrETOB. YNpaBneHust oBbIMHO MC-
NONB3YIOT CAOXHYID, CUCTEMY KOMMYyTaLUy.
Mpennarato cnocob ynpaeneHus Harpy3Kkoi npy
NIOMOLLY HEOTPAHUIEHHOTO KONMHECTBA Nocne-
LOBATENBHO BKITKOUEHHBIX MYMSTOB-KHOMOK,

B 1cxogHOM COCTOSIHUM HAnNpshkKeHWe CeTh
yepes racaumin koHaeHcatop C1 v peauctop
R1 nogaercs Ha MOCTOBOW BLINPAMUTESND
VD1..VD4, 3ateM — Ha crabunurpox VD6,
OrpaHVtVBAIOLLUIA HANPSKEHKe Ha CXeMe yni-
paBneHvs Ha ypoeHe 15 B. Mapannencho cta-
BUIIMTPOHY BKKOYEHE! pesncTop R2 n koHaeH-
carop C2 HeGOnbLLOI EMKOCTH. SNEKTPONM-
Tyueckuit koHaercaTop C3 GONLILo eMKoc-
TV NOAKNIOYEH NapannenbHo CTabunuTpoHy
yepes guoa VDS. NapannenbHo 3ToMY KOH-
[eHcaTopy BKIOHYEHa LIENoYKa U3 TupKucTopa
VS1 v obmMotiu pene K1. uog npv Bknouen-
HOM NUTaHUM LWYHTUPYET YNPaBnsowuu ne-
pexon TupucTopa.

[pu KpaTKOBPEMEHHOM HaXKaTWM Ha IOBYI0
13 HOPMBIIBHO 3aMKHYThiX KHOMOK SB Hanps-
KEHUE NUTEHKA OTKMOYAETCS, KOHAEHCATOp
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C2 MrHOBEHHO Pa3PAXAETCA YEPE3 PE3NCTOP
R2, a ynpasnsiouuit 3neKTpon TMpucTopa
VS1 yepes 3107 e pesncTop IORKMoYaeTes
k koHpexcaTopy C3. Tupucrop npu paspsine
koHgeHcaropa C3 Bknovaetcs. Pene caoumu
koHTakTamu K1.1 Bkniovaet Harpysky, Hanpu-
mep, anektponamny EL1. Nockonsky Hanps-
XEHUE MUTAHWA NOCTE OTRYCKARUA KHOMKM
BHOBb NOQAETCA Ha CXemy, koHaeHcatop C3
NOA/IEPXKUBAETCH B 3aPSDKEHHOM COCTORHUN,
a TUPMCTOP — B OTKPLITOM COCTORHUW.

Ons oTknoverua Harpyaku HeoGxopumMo
HAXATL U YOEKMBATH OKOSO CEKyHAbI Mobyio
U3 KHOMOK YNpaBnenus. 3a 370 BPEMSA KOHAEH-
carop C3 NONHOCTEIO paspsaanTCs, TMPUCTOP
3aKPOETCS U OTKIMOUUT pere.

Bes anexTpuueckas cxeMa KOMMyTaTopa Mo-
KeT ObITb YCTAHOBNEHA B HENOCPEACTBEHHON
6n13ocT OT KOMMYTHPYEMOrO YCTpOlCTBa
(anextpooceeTuTenbHOro NpUbopa, MCNOoHK-
TenbHOr Mexanuama). Muranue yeTpoiicTea
MOXET OCYUECTBAATLCA NO OQHOMPOBOAHOM
NVHUK, OfIH U3 KOHLIOB KOTOPOIA COEAUHEH C
¢ha30BbIM POBOLIOM, BTOPOW — C HYNEBbLIM.

M.LLYCTOB,
r.Tomck.
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BO3BPALLAACH K HANEYATAHHOMY

(“PM” N12/01, C.20)

3ﬂEKTPOCTMMYﬂFITOPbI X.KITAPK

MeHs 3amHTepecoBana crarbsi B.bo-
ponas. ABTOPOM NpeanoxeHa opuru-
HanbHas Bepcusi npubopa. Ho B cTa-
Thb€ HE yKasaHa 4acTora, Ha KOTOpOW
paboraer aror npubop. Mpuwnock
“3arNAHYTb” Ha yKasaHHbilt caunt
www.essence.addr.com B UHTepHeTte.
Okasanocb, 4TO TakuMx 4acToT ABe —
ofHa 30 kl'y, v Bropas 2,5 kl'y. Bcnom-
HUMOCL, YTO B YAacOBOW CEpUK UCNONb-
3yeTcst yactora 32768 My, t.e. owunbka
meHbwe 10%, Ho 3Ta yactorta crabunu-
3MpoBaHa KBapueM. YUUTbIBasi, 4To aB-
TOop upen X.Knapk roBoput o aByx “ue-
nebHbIX” Yactorax: repeom 30xy v BTO-
po# B pranasoHe 2...3 k'Y, BTOpYio MOX-
HO NONYYUTbL AeneHuemM nepeoin Ha 16,
4TO flenaeT NpOCTON ABOUHBIN CHETUMK.
Tak poguncst NnepBblit BApUMAHT 4acToT-
HOro CTUMYNATOpa, cXxema KOTOpOoro
npueBefeHa Ha puc.1.

B3apaiowmii reHeparop cobpaH Ha Ya-
cosot Mykpocxeme K176 VE12 (DD1), u
nenutene Ha mukpocxeme DD4. Boixop
cyeTyrka muHyT (BbiBog 10 DD1) mc-
nonb3yercs AnA cHeTa MUHYT B TariMe-
pe, cobpaHHOM Ha Mukpocxeme DD2.
MNepexntoyarene SA1 nossonsierT Bbib-

D02 K176MEB
L1 P

Puc. 1

Blr

paTtb BpeMsi ceaHca oT 1 A0 9 MUHYT.
[py nosiBneHun Ha BhIxoge Tammepa
noruyeckon “1”, Ha Bxope anemMeHTa
DD3.1 nosiensercst “0”, U OH nepecraer
pearvpoBaTtb Ha U3MEHEeHUA Ha ero BTO-
pOM BxoAe, Ha KOTOPLIN NOCTyNaer Ya-
crota 30 kl'y. OnHOBPEMEHHO, C BLIXO-
[ia BTOPOro uHeepTopa Ha R-Bxoaut DD1
1 DD4 (BbiBogb 9, 5 1 13) nopaetcs “17,
ocTaHaenueas paboty cyeTtumkoB. [ins
NOBTOPEHUA yMKna paboTbl CAYXUT
kHonka SB1, kotopasi nogaven “1” Ha
R-Bxon tanmepa DD2 obHynsieT ero u
CHUMAeT 3anpeT Ha paboTy CHETYMKOB.
Buibop paGouvelt yacTorsl Npov3soanT-
csl nepekntovarenem SA2 co cpefHUM
nonoxeHnem. B cpeagHeM nonoxeHuu
HanpsxeHWe Ha cxeMy He nogaercs. B
ABYX ApPYrUX NONOXEHUSX Ha OfUH u3
BXofoB Cxembi coBnaaeHvs DD3.3 no-
faetrcs “1” OT UICTOHHMKA NUTAHWA, 4TO

3a cyet penutenen R6-R4 n R8-R5 pe-
naer TOT UNW MHOWM BXOA “HeYyBCTBM-
TENbHLIM™ K U3MEHEHUsIM Ha BbiXofax
3apawoulero reHeparopa. [pu orcyr-
CTBUWN HaNPsIKeHust NUTAHUA Ha genuv-
tene pesuctop R4 (vnn R5 pns pgpy-
roro BapuaHTta) OKasbiBAETCA BKIHO-
YeHHbLIM NOcNefoBaTenbHO C conpo-
TUBNEHNEM BXOfa MUKPOCXEMBbI. Y4u-
ThiBasi, YTO BXOLJHOE COMpOTHMBREHUE
KMOTT-MUKpOCXeM rpeBLILLaeT AeCATKUY
MEraoM, BernmymHa B HECKONLKO feCAT-
KOB KMSTOOM He OKaeT HWKaKoro Bnus-
HUA Ha paboty uHeepTopa. Ho ctout
nofiarb Ha BXOA AENUTENS HANPsXKeHne
nuTaHus, BXoAHOK curHan GyaeT sauiyH-
TUPOBAH MCTOMHUKOM NUTAHWSA, U NOITO-
My COCTOSIHME UHBEpPTOpa N3MEHSITLCS
He byner. BeixoaHom kackap npubopa —
aMuTTEpHbIt noeroputens VT1. MNepe-
MEHHbIA PE3UCTOP B 3MUTTEPHOM Lienu
MO3BONSIET pErynupoBaTh BeIXOLHOE Ha-
rpspkeHune, H4To HeobxoaMMo Npy NosB-
NEeHUU XOKeHUs 13-3a NOBLILUEHHON YyB-
cTBUTENBLHOCTK KOXK. Pesnctop R12,
BKMOYEHHbI NOCNEA0BATENBHO C BHIXO-
AOM, 3auiMulaeT BbIXOAHOM TPAH3UCTOP
NpY CAy4YamHOM KOPOTKOM 3aMblKaHWH

Puc. 2
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HUe TalriMepa onpefensieT OKOHYaHWe
umkna. [ins Bo306HOBNEHUSA UMKNa no-
CTaTOYHO (KaK U B NepBOM BapuaHTe) Ha-
XaTb KHOonkKy SB1. BbixogHoW kackan
cobpaH no ToM Xe Cxeme, 4TO U B nep-
BOM BapuaHTe.

MevaTHas nnata npuseaeHa Ha puc.4.
Mnata BoinonHeHa U3 oNBEIMPOBAHHO-
ro CTeknoTekcronuTa (retuHakca). Me-
pemMblykn 0603HayveHbl NyHkTUpoMm. [o-
Tpebnsembili TOK B paboyem pexume He
npeBLiwaeT 5 MA, NpU KOPOTKOM 3ambl-
KaHuu Ha Buixoge — 17 MA. B aTom Ba-
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no BeIXoAy. YYUThIBas, YTO CONPOTUBNE-
HUWe Tena Yenoeeka He MeHee HECKOMNb-
KMX KUNMOOM, NafieHUe HanpsbKeHust Ha
R12 HeaxnaunTensHo. Ceetoanon VD1
yKasblBaeT Ha HanMyue curHana Ha Bbi-
xope. Mutanne npubopa ocyulecTBns-
eTcs oT Nboro cnaboToYHOro MCTOYHU-
ka Hanpshkernem 7...10 B. YTo6bl He
owWNBUTLCH B MONSPHOCTU NPU NOAKNIO-
YEHWK, Ha BXoae CTOUT AMOOHLIA MOCT
VD2. NeyaTHas nnara (pwc.2) Buinon-
HeHa 13 OHOCTOPOHHETO (PONLIMPOBAH-
HOro Tekcrtonuta (retuHakca). MNoTpeb-
nseMbii TOK B pabodeM pexume He npe-
BbiwaeT 3 MA, NpU KOPOTKOM 3aMblka-
HWUM Ha Bbixopne — 7 MA.

[aHHblin Npubop NO3BONSET NONYYUTL
TONbKO OAWH U3 ABYX PEXMMOB, B TO
BPEMS KaK, B NpUHUUNE, BO3MOXHO UC-
NONbL30BHWE U CMELLAaHHOIo pexuma —
yactora 30 kly, npomoaynupcBaHHas
BTOpOM yacTtoton 2 kY. Tak nosiBUNcs
BTOPOW BapwaHT npubopa (puc.3).

[Npy BEPXHUX NO CXEME NOTNOXKEHUAX
nepeknioyatenen SA2 u SA3 nuTanue
Ha cxeMy He nopaetcs. [pu BknoveHUn
nwboro 13 nepeknodaTenei noaaeTcs
nUTaHWe Ha CXemy, U KOMMYTUPYIOTCH
BXOObBI: NPU HAXATOM OfHOM NepeKnio-
yartene Ha ofHOM Bxoge “1”, Ha BTOpOM
— CurHan, npy AByX BKIIOYEHHbIX —
curHan npucyTcTeyeT Ha o6onx Bxoaax.

Mpwn arom 4Yacvora 30 K'Yy nosiBNseT-

cAa Ha eoixoge DD4.4 tonbko npu “1”
Ha BbiBoge 12 unu, uHade roeops, no
3aKOHY U3MeHEeHUs BTOPOro curHana —
2 kly. Takum obpaszom, B 3TOM Bapu-
aHTe BO3MOXHO TpU pexuma paboThi:
“30 kINy”, “2 kKM'y” n mopynNUpPOBaHHLIA.
Taiimep cobpaH no TOM Xe CXxeme, 4To U
B nepeoM eapuaHTe. Mpu nepeom Ha-
HaTtum Ha kHonky SB1 cuetumkn ob6Hy-
NATCH, U TallMep Ha4YuHaeT OTCYET.
MNpu nosiBnexHnun “1” Ha ero Buixoae oc-
TaHaBnueaeTcs pabora cyetumnka DD1,
M OOHOBpPEMEHHO C 3TUMm noaaetcs “0”
Ha exof a3nementa DD4.2, yTo npueo-
OWT K nosiBNeHnIo “1” Ha ero Beixopne, U
—yepe3 uHeeptop DD4.3 — “0” Ha 6aze
BbLIXOOQHOrO TpaHaucTopa. CpabaTbiBa-

puaHTe UcnonL30Banoch Apa BapuaH-
Ta NUTaHus — OT UcTouHuka 7...10 B
(kak u Bnepsom BapuaxTe) u oT 6ara-
peun (akkymynstopa) 6F22 (FC-1) —
“Kpona”, “Huka".

OpnHako UCnonb30BaHUe nepekniova-
Tene Tuna MN2K (SA2 n SA3) u raner-
Horo (SA1) yeenuumneaeTt He TONLKO ra-
6apuTbl, HO U CTOMMOCTL. [1oaTOMYy
npepnarato TPeTU BapnaHT CTUMYNATO-
pa (pwnc.5), KOTOpLI NO3BONSAET Nony-
YnTb Manolie rabapuTtol.

KommMyTaums pexuma ocyujecTBnser-
ca Tpurrepamu DD2.1 1 DD2.2. Nopava
NUTaHUs Ha CXeMy NPoUCXoanT Npu Noa-
KNIOYEHUN 3NEeKTPoAOB — NEepeMblyKa
Ha pasbeme X1. 3a cyeT KoHaeHcaTopa
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C4 npu nepeoM BKNIOYEHUN 06a TpUrTe-
pa okasbiBaloTcs B nonoxeHun “1”. IMpu
3TOM Ha pa3spewatowme sxonsbl DD3.2 n
DD3.3 nonaetcs “0”, yto Yepes DD3.4
3anupaeTt BbIXOOHOW TpaHauctop VT3.
Mpw HaxaTm noboin 13 kHonok SB (Tak
Xe Kak M AByX OQHOBPEMEHHO) yepes
avoasl VD1 m VD2 “1” nopaetcs Ha R-
BxoAabl cyetymnka DD1, 06Hynss cueTumk
Tanmepa, KOTOpLIV B 3TOM BapuaHTe OT-
nuMyaeTcs OT AByx npeabiaywux. Um-
NynNbLCbl HAa CHETUYUMK CeKyHA — BbiBOA 7
DD1 — nopalotcs oT OTAENbHOro reHe-
patopa DD3.1. UameHeHnem BennynHbt
R13 uameHsieTcs ANUTENbHOCTL UM-
nynscoeB (4acrtora). [osBneHne “1” Ha
MHBEPCHOM BEIXOAE TpUITepa NpUBoauT
K OTKpbIBaHUo Kntover DD3.2 n DD3.3,
M CUTHan NPoXoauT Ha BLIXOAHOW TpaH-

sucrop. Cxema BbIxola B 3TOM BapuaH-
Te HEeCKOMbKO U3MEHEHa. YMEHbLeHO
3HaYeHMe NoCcneaoBaTENbLHONO pe3ncTo-
pa R21 pno 470 Om. UHavkaTopHble cee-
Toanoau VDS n VD6 BknoyeHbl Yyepes
CXeMbl COBNaZieHUss Ha TpaHaucTopax
VT1, VT2, n VT4. INpu nosBneHun curHa-
naHaamutTepe VT3, yepes uens C6-R17
OTKpbIBaETCH TpaHsucTop VT1, paspewwas
OTKpLIBaHVe ueneit VT2 n VT4, B 3aeu-
CUMOCTU OT TOrO, Ha KakOM U3 BLIXOAOB
Tpurrepoe “1”, OTKpbiIBaeTCs COOTBET-
CTBYIOLUIA TPAH3UCTOP, 3aXKUras CBETo-
avoa. 3apawwnim reHeparTop, Kak U B
npeabiaywnx cnyyasx, cobpaH Ha Tex
we cdyeTymnkax K176UE12 n K176U1E1.
Paborta TaliMepa pa3petliaercs no cxe-
me UNW Ha anopax VD3 n VD4.

Lukn paboru npubopa cneayowui.

MNpw HaxaTum Kakoh-nM6o M3 KHONOK
SB, yepesz anoasl VD1 n VD2 obHyns-
€TCH CHETHUK BPEMEHN, ONpoKuAaLIBaeT-
Csl COOTBETCTBYIOLMIA TPUITEP, C BLIXO-
na Kotoporo vyepes avoasl VD3 n VD4
nopaetcs “1” Ha reHepaTop Tanmepa
DD3.1, n obecneuneaercs npoxoxae-
HWE CUrHana Ha BbIXOQHON TPaH3UCTop
VT3. lNpu okoHyaHun paboTul TariMepa
¥ nosenexHnn “1” Ha eoieopge 10 DD1 —
TPUrrepsl BO3BPALLAITCH B UCX0AHOE
COCTOsIHWE, npekpalyas paboTy reHepa-
Topa TaWimepa. CurHan Ha Bbixope OT-
CyTCTBYET, NOCKONbLKY Ha Beixone DD3.4
“0", a 3HauuT, VT3 3aKphIT.

[NevaTHas nnaTta aToro CTUMYNATOpa
npueeaeHa Ha pnc.6 (BUO €O CTOPOHLI
anemeHToB) U 7 (BUA CO CTOPOHEI Neva-
TH). Mnara narotoBneHa U3 ABYCTOPOH-

Puc. 6
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Hero onbrMPOBaHHOIO CTEKITOTEKCTO-
nuTa, XOTs MOXHO MUCMONb30BaTL U 04-
HOCTOPOHHWI, C NepemMblvkaMy, Kak U B
npeauiayimx eBapuantax. MNorpebnse-
MblA TOK B paboueM pexxme He npeBbl-
wiaet 5 MA, Npu KOPOTKOM 3aMbIKaHUK
Ha Boixoge — 17 MA. [Ins yBenuyeHus
AnanasoHa TaMepa MOXHO YBENUYUTL
sennunHy R13 go 1 MOm, ¢ yMeHblue-
HUeM 3HadeHns C4.

Bo Bcex BapyaHTax MCNONb30BanuchH
NoOCTosHHbIE pe3sucTopul MNT-0,125,
nepemeHHble pesuctopul Cll-4, anekT-
ponuThyeckre koHgeHcaTopsl Ha 16 B.
Bo Bcex Tpex BapuaHTax 3anawlum re-
Hepatop K176UE12 MOXHO 3aMeHUTH
Ha K176ME5 (c KOppeKTMPOBKON LIOKO-
neekun) 6e3 notepu kadectea. B kave-
cTee (popMUpoOBaTENS UMNYNBLCOB UC-
nonb3oBancs Tpurrep WmurTa
K176TJ11, BO3MOXHO MUCNOMb30BaHUe
K176J1A7 (ons nepebix ABYX BapuaH-
TOB), HO 3TO HECKONbKO CHUXAaeT Kpy-
TU3HY (POHTOB MMNYNLCOB. B TpeTbem
sapuanTe JK-Tpurrep K176TB1 mMOXHO
3aMeHuUTb Ha moboi RS-Tpurrep ¢ co-
OTBETCTBYHLLEA KOPPEKTUPOBKOW LIOKO-
neekn 6e3 notepu kadectea. CyeTumk
K176VIE1 MOXHO 3amMeHUTb Ha niobon
MHOW, NO3BONSAKWUIA NONYy4YUTL KO-
¢uumeHT nenexHns 16. BeixogHble
pasbembl — AN BHYTpUBNOYHOro MoH-
Taxa paguoannaparypbl, MOXHO UC-
nonsaoeats MPH8-4. TpaH3ucTophl
KT315 MoxHO 3aMeHnTb Ha KT3102 nnu
UM nonobHouie.

OnucaHHble YyCTPONCTBa, He TpebyioT
Hanaaku. MNpaennbHo cobpanHele, OHU
paboTatoT cpasy.

Kcraty, o TexHonoruu. Jluyeessie na-
Henu noaobHBIX NPUEOPOB S U3roTaBNK-
Balo Tak. [locne TOro kak cnpoexkTupo-
BaHa nepefHss naHenb (pasMelleHbl
3NEeMeHTHI), U3roTaBMUBaK ee PUCYHOK
Ha 6ymare. NpK NpoeKTMpoBaHUKN Npe-
DYCMaTpUBalo YePHyIo nonocy (Mnu He-
CKONbKO, B 3aBUCUMOCTU OT WNPUHDI
naHenu) — MecTo CTHIKOBKU NOMOC nun-
KOW neHTHl. Tenepb Ha U3rOTOBMEHHYIO
nepenHwO naHens (Yaule BCEro aTo
CTEKINOTEeKCTONUT, reTMHake Unn apyron
TBEpAbI NUCTOBOM Marepuan) Hakneu-
Bato 6ymary kneem NBA. [Nocne Toro kak
6ymara BLICOXHET, HaKkrneusal npospay-
HYIO TIUNKYK NeHTy, noarnbas kpas
BHYTPb. ECn WMpUHEI NEeHTbl He XBa-
TaET Ha BCIO NaHenNb, TO TaKUX NONOC MO-
*eT 6bITb HECKONbKO (MeCTa X CTHIKOB-
KM NPUXOAATCSA Ha YepHble NONoChl).

PekomMeHgaLmMmM No MCNONb30OBaHUIO
npuBopoB XOPOLWIO ONUcaHbl B CTarbe
B.Bopopas.

F.CAYPNON,

r.Psa3aHb.

B.TUMUP3UH,

r.banakoeo, CapartoBckoi obn.

| lPOTMBOYIrOHHAS
CUCTEMA ABTOMOBMNS

Kak u3BecTHo, naxe crapbole aBTOMO-
6unn uHoraa yroHsoT. YTto6b! 3TOro He
npou3oLwno, npeanararw yCraHoBUTHL
noTanHou TyMbnep, KOTOPLIN BKNoYaeT
MHOMKATOPHLIA MOpralLwnin ceeToamon
M OHOBpPEMEHHO 3aKopaynBaeT cucre-
My 3axuranus. Mpoeoa oT Tymbnepa
NOAKNIOYaeTCs K KOHAEHCATopy Ha Ka-
TyLUKE 33XUraHusi, HO He K CaMOMy CO-
e[IMHEHUIO Ha KaTyllKe, a K NpoBoay,
naywemy K Hemy. [ins aToro xryT npo-
BOAOB pacnneTaercs, 3a4nlaeTcs npo-
BOA, MOYUWMIA K KOHAEHCATOpY, B XryT
nobaensalTCA NpoBoAa OT CXeMbl, U
OnfATL BCe BOCCTaHaenueaetcs. Tymb6-
nep SA1 ycraHaBnmBaeTcs B NOTANHOM
MecTe canoHa. [ins npoeoaoB, MAYLWNX
noA KanoT, CBepnuTCs OTBEPCTUE BO3Ne
OCHOBHOIO XryTa.

Kak nokazana npakTuka, ecnu Ha as-
TOMOBUMNE YTO-TO MOPraeT, TO YrOHLWMK
u paxe rpabutens Takow aesToMobune
06bIMHO 06X0AAT CTOPOHOWM — Ha BCH-
Kuii cny4an. Beas psaom nonHo apyrx
MaUIMH, Y KOTOPbIX HUYErO He MOpraer.
Bropown TymBnep SA2, koTOpbHI ycTa-
HoBneH B 6GaraxHuke asTomobuns, OT-
KIHO4AaET 3MEeKTPOMArHUTHBLIM KNanaHom
nopavy TonnMea. 3aBoanTb OTKITIONEHNEe
Tonnuea Ha Tymbnep SA1 He coBeTylo,
TaK Kak yMeHbLLU3eTCa CTeneHb 3alUThbl
OT yroHa. 3neKTPOMarHUTHbIA KnanaH
Ha 6GeH3onpoBoa yCTaHaBNUBaeTCs He
noAa KanoTom aBToMoBuns, a Ha BbIXO-
ne u3 6ensobaka, 4Tobbl €ro He 6bINO
euaHo. Ecnu Bce-Takn aBToMobuns yr-
Hanu (4TO MOXET NPOU3OUTU TOMbLKO B
TOM crny4ae, eCrnv nnoxo 3amackmposaH
Tymbnep B canoHe), UCKaTb MawnHy
Hano B paguyce 200...300 m, Tak Kak

Ha 6onbluiee paccrosHue 6ensnHa, 4To
ocTancs B kap6opaTtope, He XBaTuT, a
MCKaTb NPUUMHY OCTaHoBa ABurartens B
GaraxHuke HUKTO He 6yneT. MawuHy
6pocAT, pa3bupaTtbCsa U UCKaTbL NPULK-
Hy OTKasa pBuratens Hekorga U onac-
HO, Beflb ee yxe MOryT UcKaTb.
Mopratlowui ceeToamon MOXHO yCTa-
HOBUTL, HANpPUMep, B Kopnyce CanoH-
HOIo aBTOMOBMNLHOIO rpaflycHUKa, Ko-
TOpHLIN Ha NPUCOCKE NPUKpennseTcs K
no6oeomy creksty. Co cTopoHb! no6oso-

SAT Rk

Macca
obmomoliuns

Tonnulivoe pene

ro CTeKna B Kopnyce rpagycHuka gena-
€1csi OTBEPCTUE U YyCTaHaBMUBAETCH Cee-
topnop. Peanctop HaxoauTcs BHYTPU
Kopnyca rpagycHuka. Ytobsl npucocka,
ocobeHHO 3uMoi, He OTcTaeana, ee
Hano HamasaTb kneemM “MomeHT”.

Ecnu HeT mopraiolero ceeroguoaa,
MOXHO NOCTaBUTb OBLIKHOBEHHLIN CBE-
TOOMOA KPacHOro LiBETa, HO NCUXOMNOrn-
yeckuin acheKT OT Hero mexbwie. Tym-
6nep SA2 ycTaHaBNMBaETCS B NOTANHOM
MecTe BHyTpu 6araxHuka, Ha nnactMac-
cosoit obrnuyoeke. Tam xe, okono 6en-
306aka, B pa3pblB TORAMBHOrO Tpy6O-
NpoBO/ia YCTaHaBNMBAETCS 3nekTpomar-
HUTHLIM KnanaH. MNMuTawuin nposon
yepes canoH noj noporamv NPoTsrMea-
eTcsl K UCTOYHUKY nuTanus +12 B. 3tor
BbIKMIOYaTeNs BCerana nog 3amkoM, 4To
YCNOXHSET AOCTYN K HEMY.

I

47,5

BO3BPALLAACDH
K HANEYATAHHOMY
(“PM”, N5/02, C.20)

x+AB
-

Mo npocLbam untarenen npun-
BOXY YepTexX ne4aTHoW nnarbl
yCcTpoWcTBa U3 MOEN CcTaTby
“XpaHuTenb akKymynstopa”.
Mnata BoinONHEHa U3 OQHOCTO-
pPOHHEro (hONLIMPOBAHHONO TEK-
CTONWUTa UMK FeTUHAaKCa TONLWK-
Hom 1,5 mm.
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B.BEJINK,

r.CachoHoBo.
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B.BEIUK,

r.CacpoHoeo, CMoneHcKon obn.

MNpennaraeMelil cUrHanuU3aTop aasne-
HUA Macna oTnnYaeTcsi MUHUMAarbHbIM
KONUYEeCTBOM 3MEeMEHTOB M NpakTuyec-
KM He TpebyeT HacTporiki. OH npeaHas-
HayeH Ans curHanusauumm O nageHuu
OaBneHUs Macna B CUCTeMe CMasku
OBuratensi CBETOBLIM U 3BYKOBbLIM CUT-
HanaMu, KoTopble NPUBNEKaT BHUMA-
HWe BoauTens.

CurHanmaauus cpabartbiBaer kak npu
YMEHbUWEHNN AaBNEeHNs Macna Huxe

CUrHAJIIN3ATOP
ABAPUMHOIO JABJIEHUS1 MACHIA

ratus (B3). Curvan ot gartyvka paene-
Husa macna (AAM) npencraensiet cobon
UMNyMbCbi NEPEMEHHON ANUTENbHOCTU
U CKBa>XHOCTH, KOTOpLIE 3aBUCAT OT fae-
NeHus Macna B MOTOpe ABuUraTens, npu-
YyeM HauyanbHbBI YPOBEHb UMMYNbCOB
COCTaBAseT He 6rM3Koe K HyNneBoMy 3Ha-
yeHue, a npumepHo paeseH 4 B. CurHan,
noctynatowmi ot IM, npoxoouT yepes
ONTPOH, OCYLLECTBNALWA ransLBaHn-
YecKylo pasBfA3Ky CUrHana paryumka u

[a]

TexHu4eckue XxapakKTepucTUKU
HanpsipxkeHre nuTaHus
ycTpoiicrea, B 10...16,5

HwxHWiA npepen curHanusaumm

naBnNeHns Macna, Krc/cm 0,8
Temneparypa OKpy»xaroLen
cpeawl, °C -30...+45
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3ajaHHOro nNpegena, Tak u npn obpbise
npoBoAa OT Aarynka AaBneHust macna.
ToHanbHOCTL CcUrHana npu aeapumn u
obpuiBe NpoBoaa pasnuyHas, YTo no-
3BONSET YCTAHOBUTL NPUYUHY Heucn-
paBHOCTU. POMKOCTb 3BYKOBOIO CUTrHa-
na BuibpaHa Hebonbluow, YyTo6Ll He uc-
nyratb BoAUTENsi, a TONbKO NPUBMeYL
ero BHUMaHue.

MpyvHUMN aencTenda curHanusaropa
paccMOTpUM NO CTPYKTYpPHOW cXxeme,
npeacTaeneHHon Ha puc.1. OntpoH (O)
n cyetymk umnynscoe (CU) 3anuThiBa-
IOTCS OT napameTpuueckoro ctabunusa-
Topa HanpsxeHus (CH), ocTancHuie
cxembl — reHepatop umnynscoe ('),
ceetoeoi (HL) n 3eykoeon (HA) curna-
NU3aTopbl ~—— NUTAIOTCH OT aKKyMyTsTOp-
HoM Batapeu Yepes BHIKNIOYATENb 3aXKN-

NPUBSA3KY HYMNEBOro yPOBHA CUrHana K
Kopnycy (“-" akkyMynsatopHow 6atapen),
M nocTtynaeT Ha Bxop cbpoca cyeTymka
MMNYNbCOB.

Ha cueTHbli BXoa CU noctynaer cur-
Han ot N'N. Yactota 'M BuibpaHa Tak,
4y106BI €10 MMNYNBECEI HE CMOMMW Norn-
HocTblo 3anonHuTs CU 3a nepuop M-
nynscos ¢ AJIM (npumepHo 100 mc), npu
KOTOPOM NpOMCXoauT cbpoc cHeTYmKa B
HOMb, U Ha ero BLIXO4E NOABNAETCS Bbl-
COKUI ypOBEHb.

Korga curtan ¢ J[AM nmeet vacTtoty
BbllUEe, YEM NPY MUHUManbHOM Aaene-
HWUW, Ha eoixoge CY — HU3kuiA ypoeeHb,
kntod K1 HacbllweH u, B CBOIO ovepenb,
3anupaeT kmod K2. CeeTtoBas 1 3sykoast
CUrHanuaaumn oTCyTCTBYIOT. [pKn vacro-
Te curHana 1M menHbLue 3a1aHHOMo No-

Puc. 3

pora, curHan ot [I/IM He ycneeaeT cbpo-
CUTb CHETYMK, U Ha ero Bbixoae obpasy-
€TCH UMMYMbCHLINM CUrHanM, KOTOPLIA 3a-
nupaeT knod K1, Tem cambim paspewsas
NpoXoXXaeHne curHana oT reHeparopa
yepes knmov K2 Ha ceetosyto (HL) u 3By-
koByto (HA) curHanusayuu.
MNpuHuyunuMansHas cxema CUrHanu3a-
TOpa npueegeHa Ha puc.2. B kauecTee
ONTpoHa NPUMEHAETCH TPaH3UCTOpHAas
ontonapa AOT 110 ¢ nwbbim GyKBEHHEIM
mHaekcom. CHETUMK UMNYNLCOB — MUK-
pocxeMa K561UE16 (weTtnipHaguaTu-
paspsOaHLIA ABOUYHBIA CYETYUK-AETNN-
Tenb). B kauecTBe reHeparopa UMNynb-
coB npumensieTcs Talimep KP1006BUA1
B pexume aBTokonebarensHOro Mynb-
TMBMBparopa. CTOWHUK ONOPHOro Ha-
npsxeHns cobpar Ha peaucTtope R4,
ctabunutpore [1818E n crnaxusarLLem
dunerpe C1, C2. CTabUnUTpOH MOXHO
ucnonb3oeaTtb Tuna A814A, KC182X,
KC191XK. UepTex neyarHOM nnatol cUr-
HanuaaTopa nokasaH Ha pmc.3.
CurHanusarop ycTaHaBnueaeTcs Ha

K +AB|
-
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nepegHel naHenu canoHa asTomobuns
B nobom ynobHom aAns HabnoaeHus
mecTe. “+” NTaHUsA curHanuaaTopa noa-
coeamHserca Kk knemme “30” BoIKNoye-
HUA 3aXUranms, “-” — K Macce aBTOMO-
6unsa e nwbom yno6HOM ANS noAaknio-
YEeHUs MecTe (BO3MOXHO NOAKMIONEHUE
MUHYCOBOrO npoeoga kK knemme “INT”
BbIKMOYaTens 3axuranus). Nposog par-
YyKnKa AaeneHust Macna npucoeanHsoT
K knemme M.

NutepaTtypa

1. ANykaw. CurHanuaarop AaeneHust
Macna. — Paauo, 1989, N11, C.35-36.

2. A.Nlykatw. CurHanusarop aBapuiHOro
CHIWKEHUA aBneHus Macna. — “B NoMoLb
paguwonbuTenio”, Bein. 105, C.75...79.

3. KO.Kpoep. CurHanusaTop CHWKEHUS naB-
neHus macna. — Paguo, 1991, N1, C.32-33.
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I_lEJ'lETEKCT B “I'CLLISCHTAX”

(MpogomnkeHue. Havwano B N7/02)

BuixogHoit curian SAND mna ECCT
SBNAETCA TPEXYPOBHEBLIM CUrHANOM,
KOTOpLIV ANS UCNONb3oBanus B VIP2
HeceT B cebe cocTaBnsioime ¢a3oBoi
noactponky (PL) 1 rawienns useToBoi
“senbitukn” (CBB). PL-cocTaBnsiowas
npu onpegeneHHbix o6CcTosTENLCTBAX
OTKNIYaeTCs, NO3BONASA TEM CambiM
paboTtatt reHepatopy ¢a3oBoi noa-
ctpoviku B VIP2. Cursan PL ncnonsay-
eTCs KakK 3TanoH npu ¢as3oBoik noa-
CTpoiike curHana F6 Kk cuHXpoHu3aLmnm
CTPOK BXOAHOIO BUAeocUrHana. Takum
e cnocobom B ECCT nogcerpameatoT-
cs no ¢dase K curHany nepeparuen
CTaHUUU BCe CUrHansl CTPOYHOK 4acTo-
Tol. Boieog TCS ECCT ynpaensier reHe-
paTtopom paseeptku TB. [Ipyras 4acts
SAND (curtan CBB) ucnonbayetcs B
VIP2 gns ycTpaHeHus BNUSIHUA CXembl
BbileNeHUs [BaHHbIX Ha LBETOBbLIE
“BCNBILKA” B BUAiEOCUIHane.

YnpaeneHue nekonepom Tenetekcra
OCYWECTBNAETCA MUKPOKOHTPOINNEPOM
No CTaHAapTHOMY UHTepdeiicy 12C. Un-
Tepdeiic 12C sBnseTcs nocnenosaTens-
HbIM M MCNONb3yeT WKHY AaHHbIX SDA
W WKUHY cuHXponu3aumm SCL. Tak Kak
ECCT Bcerna sBnsieTcs BeAOMLIM, TO
CUHXPOUMNYIECHI FeHEPUPYIOTCH B MUK-

pokoHTponnepe, 1 Boieoa 20 D6 (prc.3)
ABnsgeTcs Tonbko BxoaoMm SCL. BuiBoa
SDA (19) D6 sensietcs aAsyHanpasneH-
HbIM U NO3BONSET NepeasaTs AaHHble No
I2C B nioByto cTopoHy. MakcumansHas
CKOPOCTL paboThl LLnHbI 12C — 100 KIML.
OHa gocTuraeTcsi NPUMEHEHUEM KBap-
uesoro pe3oHaTopa ZQ3 ¢ 4acToToM pe-
3oHaHca 9,8304 MI'y.

Keapueebii pesoHaTtop ZQ3 U KOHAEH-
catop C37 BxoasiT B COCTaB reseparo-
pa umnynscoe TTC. BHyTpernnun aenu-
Tenb yacToTs D5 ocyuwecTBnser neneHve
yacToTbl 13,875 MI'y Ha Aga, yem obec-
neumBaeTcs (hOpMMUPOBaHNE CUHXPOWUM-
nynscos TTC vacTtoTon 6,9375 Miu.
HanpsikeHne nutanus (+12 B) Ha reHe-
patop curHana TTC noaaeTrcs Ha Bbl-
Boa 12 MMC D5 yepes peaunctop R67 n
thuneTp-npobky C35-L1. KomnnekcHas
CUHXPO4YaCTb BUAEOCUrHana ¢ BbIBOAa
25 D5 nepepnaetcs B BuAe curHana VCS,
CTPOYHas COCTaBnfAKLIaAs KOTOPOro
CpaBHVBaETCH Ha (ha3oBOM AeTeKTope
D5 ¢ curHanom SAND, noctynaowum e
D5 yepes BoiBOA 22 € BoIBOAa 11 D6.
31um obecnedmBaeTcs (pasoeas noa-
CTpOWKa 4aCTOTbl CUFHANoB TAaKTOBOIO
reHepatopa D5. [locnegosarensHas pe-
30HaHcHas yens ZQ2-R64-C34 nopco-

eAnHeHa Kk BbiBogam 18, 20 D5 ans pa-
60Tl CUCTEMHOTO reHepaTopa ¢ HOMU-
HanbHOM vacTtoTtoi 6000,20+0,2 «ly
(curvan F6 Ha eoiBoge 17 D5). 3toT
curHan noctynaet Ha Boieog 9 D6, rae
nenutcs Ha 6, a 3ateM Ha 64 ans ¢op-
MUPOBaHKA curHanos, o6cnyxmMBarLmx
BHYTPeHHWe normyeckue yenu D6. Cur-
Han VCS noctynaet Ha Boieog 10 D6 u
obecneunBaeT CMHXPOHU3aLUIO NPUEMa
OaHHbIX U M306paxeHUs B peXxume Jve-
PECCTPOYHON pa3BepTKuU.

D6 Ha BbiBOAE 12 BhipabaTtbiBaer
KOMNIeKCcHbIN cunxpocurian TCS, no-
cTynaowmi Ha BuiBog 28 D5, koTopas,
B CBOK OYepeab, OCYLLeCTBNAET KOM-
MyTaLMIo curHana CUHXpoHu3aynm (Ha
BbiBoge 1), MCnonb3aylowerocs Ans 3a-
nycka reHeparopa passBepToK TeSeBU30-
pa (4epes koHTakT 3 coeanHuTens X3
(A1). B Tabn.1 npvBegeHo Ha3HavyeHne
3NeMeHTOB, NOAKMIOYEHHBIX K BLIBOAEAM
MMC D5.

CurHansl komaHg ynpaeneHus AeKo-
aepom Tenetekcta ¢ MNAY npunumaroTt-
cs OTONPUEMHUKOM, AEKOANPYIOTCH U
no wiHe 12C akTeusupyoT paboTy KoH-
Tponnepa Tenetekcra (Beieodel 2, 3 D9).

Llenoyka ans o6Hynerus koHTponne-
pa Tenetekcta C44-R78-VD8 3apaer
HaYyanbHYH YCTaHOBKY BHYTPEHHUX pe-
rMCTPOB NPU BKNIOYEHUN Teneeunaopa. B
MOMEHT NOSBNEHUs HanpskeHus +5 B
Ha BbiBoge 28 D9, HanpsiXeHnue Ha Bbl-
sone 17 D9 — Ttakoe xe. [1o mepe 3a-
psina koHpneHcaTopa C44, noTeHuyman Ha
Boisofe 17 D9 ymeHblaeTca Ao Benu-
YuHbI norudeckoro “0”.

B 1abn.2 npueeneHsl QyHKLWM BLIBO-

1
2  SDA (nocneposaTensHule gaHHbe WmHB FC)

3  SCL (cuHxpouMnynscel umHbl 2C)

4 Ynpasenenve ro umHe EC (He nosikmoueH)

5 Bxoz 3aanucy 8 NVR npy OTKIHOUEHWA NMUTAHKS

6  Buixop PL (netektop kauecTBa curHana) (He noaKroueH)
7 Brixost PON (pexvmul TEXT/TV) (He noakioueH)

8..12 NopTul wHTepdencos MIBUS/IBUS (ke noaknoueHs!)

Bxoa curHana fletektopa kadectsa (PL) (He nogknoveH)

BbiBOAB! NOAKIIOUEHWS KBAPLEBOro pe3oHaTopa

AHIIMACKME CUMBONb! (HE NOAKIHOYEH)

Tabn.1
r
c24 3anoMuHaHue YpOBHS YepHOro ANs aganTvBHOM CXeMb! _
BBIZIONEHASI CUTHANOB CMHXPOHMU3ALIN
25 OUMLTPALUSA BUREOCHIHBNA AN KOMAEHCALWA
BBICOKOYACTOTHBIX MOTEPb
C26 3anomuHaHue aMnnuTylel BbiCOKOMACTOTHORO CUrHana
c27 3anomyHaHue amMnNamTybl aAanTUBHO BbiOENEMbIX
DAHHBIX
c28 3anoMuvHaHue HyNeBoro YpoBHA afanTMBHO BbifieNfieMbiX
NAHHLIX
Cc29 BpemeHHan cefnekuyms afanTUBHO BbiZIETIIEMBIX ABHHBIX 13
C30 3anoMuHaHve BLIXOZHOrO curHana ¢hasoBoro feTekTopa 14 Kopnyc
DOPMUPOBAHNE BPEMEHHBIX XapaKTEPUCTHK UMIYFbCHOMO
C31, R66 re,&paﬁopa P pawtep Y 15.16 g 8304 Mru0,7%)
32 DunsTpaLus C© Manoi NocTosHHOK Bpemenn ana ¢asceoro 17 O6Hynenue
neTexTopa 18 PexuMm FASTEXT (He nofikioueH)
c33 PuneTpayus ¢ GORLLLOH MOCTOAHHON BpPEMEHN Ans 19
c¢ha3oBOro perexTopa 20 RAM 8x8 (He nogkmouer)
C34 foacrpoitka yacrtoTkt curnana F6 (6000,20+0,2 xlMu) 21

C22 OubTpauus

Ucnons3oeaHne NVM (se nozikimouen)

22 Otvob6paxernme nakarta 8/30 (He nNoAKIKOYEH)

fekopvposanune 6anTos ynpasnelus KaHanoM (He rnoaknoyen)
Crpoka cTatyca npu OTCyTCTBMM nepepayun B pexume FASTEXT
NVM 256x8 6ur (He noakmouer)

OT1o6paxeHnue CTPOKKU CTATyca (He NoaKHoueH)

C36,C38 odubTpauus HANPAXEHUS UCTOUHKMKA NuTanus (+12B) 23  ilkanb! OTKHOUEHD!
C35, L1 OuneTp-npobka yenu nutawus resepaTopa 13,875 My 24
C37,ZQ3 OnameHThl reseparopa uactortol 13,857 My 25
ZQ2,R64 JneMeHTHl resepaTopa 4acToTul 6 My 26
RG5 BhifiefieHue nonoXUTENLHOM MoNsPHOCTH CUTHANOB 27

CMHXPOHM3aLUHA

28  WMcroutuk nutanus +58B
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nos MMC DS. Peauctopel R70, R72 cny-
xat ans sawmtbl noptoe SDA n SCL
mukpocxem D6, D8 1 D9 ot npobos.

NN3Y Tenetekcta cogepxut MMC D8
¢ nononuutensHoi RC-yensto. D8 siB-
nseTcst aHeproHesaesncnmsim [MMN3Y, T.e.
XPaHUT 3anucaxHylo MHopmaLmio npu
CHATUN NUTAIOLLETO HANPSXXeHUs U cny-
XUT AN 3anoMuHaHns 32 Habopoe no
4 HOomepa cTpaHuubl, BoIGpaHHLIX
nonb3oearenem. [1ns nepeaayn komaHa
ynpaBneHnsi U AaHKbIX TeneTekcra B na-
MSATb 1 0BpaTHO Ucnonb3yeTes WwinKa 12C
(BuiBOABI 5, 6 D8).

Ha eeiBopax 13...15, 17 D6 cdopmu-
pyeTtcs curHan otobpaxeHnus TeneTek-
CTa Ha 3KpaHe 1 NOCTYNaeT Ha BbIBOAb!
2,4, 6, 8D1. Kpome TOro, Ha BoiBoAs! 1,
11, 19 ("Fb"), 13 ("B"). 15 (*G"), 17 ("R")
D1 nocrynaet curHan usaukayum (OSD)
OT MyKpoKoHTponnepa. D1 ucnone3ayer-
Csl B Ka4yeCcTBe yCUNuTens MOWHOCTU
ANs cornacoBakns ¢ Harpy3kon. Ha Bbl-
eopax 3, 18 ("R”), 5, 16 (“G”), 7, 14 ("B"),
9, 12 ("Fb") D1 cMmewmBaloTCs cUrHansl
otobpaxenuns Tenetekcra n OSD. A pa-
nee K NONy4YeHHLIM CUrHanam npuMeLLn-

BatoTcs curians “R”, "G”, "B”, “Fb" ¢
coeannmtens X1 (A16). Cpopmuposan-
Hble Takum o6pasom curHansl “R”, “G”,
“B”, “Fb” noctynatot Ha coeaunmTens X7
(A1). Anogb VD4... VD7 ncnoneaytotcs
Ans yctpaHerus enusnns D1 Ha ypoe-
Hu curkanos “R”, “G”, “B”, “Fb” ot mo-
aynst MKK-601. Peanctopsl R1...R3 un
R5 cnyxar gns 3awutsl Boixogoe D1 ot
neperpysok.

Moaynb gekogepa TenetekcTa
MAOT-655

MpuHUMnuansHas cxeMa Mogyns
MAOT-655-1 npueeneHa Ha puc.6. Bu-
AeocurHansl OoT paguokaHana u oT
BHewWHelro UCTOYHMKa NOCTYNaKwT Ha
KOMMYTaTOP BUAEOCUIHArOB Ha TPaH3u-
cropax VT12...VT4. B pexxvme TV (pabo-
Ta OT pafiMoKkaHana) ¢ KoHTakTa 3 coeau-
HUTens X7 nocTynaeTt HanpsX)eHne Nnorv-
yeckoit “1”. TpaHaucTop VT2 oTkpuiBaET-
ca n wyHTUpyeT 6asy VT3, KOTOpLIi npy
3TOM 3aKpHIT HanpsHKeHWeM Ha ero aMUT-
Tepe 3a C4ET PE3UCTUBHOIO AenutTens
R9-R10 v nageHus HanpshkeHns Ha ne-
pexone Gaza-amutTep VT4. Bugeocur-
Han ¢ paguokaHana NoCTynaeT C KOH-

TakTa 14 X7 yepe3 C10, VT4 n C8 Ha
BuiBog 9 D1. BugeocurHan oT BHeLlHe-
ro UCTOYHUKaA C KOHTaKTa 12 X7 Ha Bbl-
o 9 D1 He npoxoauT, T.k. VT3 3aKpbIT.

B pexume AV (pabota OT BHelUHero
UCTOMHUKa BUAEOoCUrHana) ¢ KoHTakra 3
X7 noctynaet nornyeckuia “0”. MNpu atom
VT2 3akpuiBaercs, Ha 6aze VT3 nose-
nseTcs HanpsXeHue, onpegensemoe
pe3ncTuBHbIM genutenem R7-R8, koto-
poe Gonbuie, yeM Ha 6aze VT4. B pe-
synbtate VT3 oTkphiBaetcs, a V14 —
3akpbiBaeTtcs. BugeocurHan nocrynaer
C KoHTakKTa 12 X7 vepe3 C1, VI3 n C8
Ha BbiBoA 9 D1.

C KomMyTaTopa BuaeocurHan nocTy-
naeT Ha CXeMy IeKOOUPOBaHUS TeneTek-
cra D1. ®dyHkynoHansHasa cxema D1
npueeneHa Ha puc.7. BupeocurHan e
D1 nogaetcs Ha AL, cxeMy BXOAHON
NPUBR3KKU U cuHXpocenekTop. [lanee
oundpoBaHHbIM BUAEOCUTHAN NOCTY-
naeT Ha CXeMy BblfleNeHUs AaHHbBIX U
CUHXpOHU3auuKn. [lanHble TeneTekcTa
nepenarnTcs Ha NnocnefoBaTensHo-na-
pannensHuli Npeobpasoeartens U cxe-
My npuema u aekogupoeaxns VSP (npo-



rpaMMupoBaHns BUAEOMarHuTooHa).

CxeMa ynpaBneHus ocylwecTenseT
BeIGOp Mexay pexvmamn ob6paboTku
TenetekcTa unu o6paboTkn curHanoe
VSP. B pexume 06paboTkn Tenerekcra
AaHHble NOCTyNaloT Ha cxemy obpabot-
KW KOQOB XeMMUHIa, rge OcyLecTBns-
€TCsl KOHTPOMb 33 Ka4eCTBOM AaHHbIX
TenetekcTa. [lanee AaHHbie NogatoTcs
Ha cxemy 06paboTkn nakera, rae ocy-
L|EeCTBNAETCH A3bIKOBOE paclimMpeHue
TeneTtekcTa. [laHHble TeneTeKkcTa nocTy-
naloT Yyepes uHTepdeinc namstu B O3Y,
rae NPoOUCXoauT UX 3anoMUHaHue.

YnpaeneHuve Tenetekcrom (puc.6)
NPOU3BOAUTCH NO UHTEPENCY I2C (BbI-
Boabl 24 n 25 D1). CurHans ynpasne-
HUS NOCTynaloT No wikHam 12C Ha WH-
Tepdeic naMaTK U fanee Ha 3HaKore-
HepaTtop, rae U oCyWecTBRAEeTCs UX UC-
nonHeHue. KomaHaa o 3anpoce Tow
WM UHOW CTPaHULbI BbI3bIBAET CUNTDI-
BaHMe COOTBETCTBYIOLNX AAHHbLIX U3
O3Y B 3HakoreHepaTop. [lanee Tene-
TekcT B Buae curdanoe R, G, B, Fb
(emiBOALI 16, 17, 18, 20 D1) nocTtyna-
€T Ha KoHTakThl 10, 8, 7, 9 X7. 3mut-
TepHbl noeTopUTEns Ha VT6 cnyxur
ans popmmuposanms curdana Fb Tpeby-
€MOr0 YypOBHS.

3nemenTh! L1, C11...C14, R11, ZQ1
SBNSIOTCH BHELWHUMW 3NeMEeHTaMM reHe-

patopa 27 MIy . Konaencatop C6 cny-
XUT ans (pOpMUPOBAHNUA NONOXUTENb-
HOro ONOPHOTo Hanpshkenus anst AL,
C7 — gnsi 3anOMUHaHUS ypOBHS “yep-
HOro” BupeocuriHana. Peanctop R12
obecneynBaeTr (pOpMUpPOBaAHUE TOKa
onopHoro reHepatopa. KongexcaTtopsl
C2...C5 — cunsrpyoLyme.

Ha BoiBoge 22 D1 popmupyetcs cur-
Han KoMneHcauun ApoXaHus Kaapa,
KOTOpLIN Yepe3 MHBEPTOP Ha TPaH3Knc-
Tope VT5 noctynaet Ha kKoHTakT 15 X7.
Uepe3 R27 ¢ eoieopa 7 D3 (BbicOKWiA
ypOBeHb) ocylecTensieTcs 6nokupoeka
CUrHana KoMneHcauum ApoxaHus Kaa-
pa B pexume npocMoTpa TeneBU3noH-
HbIX NPOrpamMmM.

Lenoyka C15-R24-VD2 cnyxuT gns
o6HyneHns KOHTponnepa TeneTekcra,
HeobxoaMMOoro ANs HavanbHbIX yCTaHo-
BOK BHYTPEHHWUX PErMcTpoB NPU BKITIO-
YyeHun Teneensopa. B MoMeHT Nosiene-
HUSA nuTalLlero Hanpshkerus (+5 B) Ha
BbiBoge 28 D3, HanpshkeHne Ha BbIBOAE
17 D3 — Takoe xe. [No mepe 3apspa
konpeHcatopa C15, noteHynan Ha Bbl-
Boae 17 D3 ymenbliaetcs A0 Bennyn-
Hbl nornyeckoro “0”. Peanctopet R2n R3
cnyxart gns sawutb noptos SDA KN SCL
D1, D2 n D3 o1 npobos.

MNpw BKNOYEHWM pexxuma TeneTekcTa
Ha BuiBoge 7 D3 nosiBhsieTcs nornyec-

kui “0”. [Npn 3TOM pE3NCTUBHLIM Aenn-
Tenem R20-R21 ycTtaHaBnuMBaeTCs Takoe
HanpshxeHue, kotopoe Yepes gnog VD1
M KOHTaKT 5 X7 orpaHuunBaeT KOHTpac-
THOCTb U306 paxkeHns Ha ypoBHe, o6ec-
ne4ynBarwLLemM XOopowyl YUTaemocTsb
CUMBONOEB TerneTtekcTa. [pu BbiknoYe-
HUW TeneTeKcTa norvyeckas “1” Ha Bbl-
Boge 7 D3 3akpuiBaeT VD1 1 He BnusieT
Ha KOHTPACTHOCTb TENEBU3NOHHOIo
n3obpaxenns.

NN3Y Tenetekcra D2 senseTcs aHep-
roOHe3aBUCHUMbIM U XPaHUT 3anUCcaHnHyto
MH(OPMALKIO NPY CHATUM NUTAIOLLEro
HanpshkeHus (32 Habopa no 4 crpaHu-
Ub!, BoibpaHHbIX B pexume LIST). Ons
nepeaaYy komaHz ynpasnenus h AaHHbIX
TeneTekcta B namsTb M obparHo ucnons-
ayetcs wnna 12C (sbiBoawl 5, 6 D2).

Kackag nogauv nutaHus npegcraens-
eT coboit knioy Ha TpaHaucTope VT1. B
paboyem pexume Ha KoHTakTe 6 X7 no-
ABNAETCH HanpshkeHue +12 B, koTopoe
oTkpbiBaeT VT1. MNosToMy HanpshxeHue
+5 B ¢ koHTakTa 4 X7 yepe3 VT1 nopa-
erca UMC D1, D2, D3. INpu nepeknio-
YeHUUn TENEBN30pa B PEXUM OXXUAAHUS
Ha KoHTakTe 6 X7 Hanpsxenue +12 B
nponapaer, u VT1 3akpbiBaeTcsa, OTKN0-
yaa nuTaxme ot MMC D1, D2, D3.

(MpogonxeHue cnegyeT)

|1 |iep2lisbe lis lislel?
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1 - cxeMa obwynenus,
2 - Bygep;
3 - npeodpasobamenn xoda 24 & 18,
TT 4 - cxema zaxbama u dexodupobarua cuznHanod
ELK_{:Eg: menemexcma,
5 - npeodpasobamenp xoda nocnedobamenprozo
10 6 napannenpHoicy
6 - cxema BndenerHus QaHHDX menemexcma,
SRASZ81 P/R 7?7 - onopHoid zeHepamop,
8 - ananozo-uuppobol npeodpazobameno (ARUM,
9 - Bucnned,
10 - cxema oOpadomku naxkema 26,
24 11 - dexodep cucmemp BudeonpozpaMMbi,
23 12 - ynpabnerue menemexkcmoM uNu cucmemMod
bobopa BudecnpozpamMmbr,
44 13 - cxeMa npubasxku u BodenerHus CUuHXPOUM—
p— nynocob;
14 - Boxodrou Sygep,
15 - cxema odHobnerusa OdaHHDIX,
16 - Sumamuuweckoe 0349,
17 - uxrmeppelc namMamu,
° 13 18 - urmepgetc wunn 12C;
19 - cxema Bodenerus cmpoku 23;
5 I é; 20 - cxema ¢ANY,
— —>e— 21 - zewnepamop 27 Miu.
'S""’l 7] 8|[13| |14 |21 le-——-<»1
PO A
15 T14l25s |8 7 12 361 123 Puc. 7

Ha gyrkuuoHaNDHOT CxeMe kKackalor odo3rauerpi.
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MNpepnaraemoe yCTPONCTBO NpeaHas-
HayeHo ans npeobpasoBaHns (TPAHCKO-
AMpoBaHus) nonHoro ysetoeoro TB-cur-
nvana NTC, kogupoeaHHOro No cucrTeme
PAL4,43, B cuctemy SECAM.

MpuHUUNMansHas cxemMa TpaHckoae-
pa usobpaxeHa Ha puc.1. Curqan NTC
PAL nopaetcs Ha BXoA yCTPOWCTBA Ye-
pe3 XS1. bydepHbliit yeunurens Ha VT1,
VT2 cornacyet conpoTuBneHne coequ-
HuUTensHoro kabens ¢ uMnegaHcamu
BHYTPEHHNX 3neMeHTOB. OH TakoKe KOM-
neHcupyeT noTepu curHana s kabene. C
ycunuTens curHan NocTynaeT Ha AeKo-
nep PAL DA2 (TDA4510) v yHueepcarns-
Huili kogep SECAM DA3 (TDA8505).
DAZ2 sbigenseT n3 MNTC curHansl yeet-
HOCTU 1 Nnpeo6pa3yeT Ux B LBETOPA3HO-
cTHble — (R-Y) 1 (B-Y). DA3 ocywecTts-
- nseT npeobpazoBarMe LBeTopasHoCT-

B.©OEOOPOB,
398046, r.Niuneuk, a/s 1341.

N STy,
v__ﬁw.r--

——
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Fin W, E
HbIX CUrHanoB B CUrHanbl UBETHOCTH
SECAM, a Takxe obecneunBaeT Bpes-
Ky CUFrHanoe LiBETOBOM CUHXPOHU3aL MK
W CYMMMPOBaHUE UX C CUrHanoMm spKo-
ctn. NaccusHble pexekTopHble GUnLT-
pbt L2-C26 n L3-C27, HacTpoeHHble Ha
yacToTy 4,43 My, nopaBnsoT cUrHa-
nol ysetHocTn PAL B MTC. Ans cyHK-
umonupoBanus gekonepa PAL mukpo-
cxema DA3 nmeert B cBoeM cocTtaee ¢pop-
MUpOBaTENbL MMNYNLCOB (BuiBoA 20).
DA1 obecneynsaeT apTOMaTnYeckoe
nepekniyYeHne TpaHcKoaepa U3 pexu-
Ma npeobpasoBaHus B pexum obxoga.
B MOMeHT npuxona Ha BXxof YCTPOUCTBa
CUrHarnoB, KOOUPOBAHHLIX MO cUCTEMe
PAL, curdan ono3HaBaHusi CUCTEMBI C
BoiBoga 16 DA2 nepeknioyaer KOMMy-
Tatop DA1, obecnevreas npoxoxgeHue
yepe3 6ydepHulil yeunutens VT4 cur-

nanos SECAM c euixoga kogepa DA3
Ha BbIXoA TpaHckoaepa.

MNomMmnmo 3TOrO, B TpaHckoaepe uMe-
ercs Buixoq “S — VIDEO", umerouimn
pasgernbHble NMMHUK CUTHAroB SPKOCTU
(“Y”) n yBetHocTH (“C").

B kopnepe DA3 Taikoke MMeeTCst KOM-
MyTaTOp BHELUHero curHana, obecneun-
BaOLWUI BPE3Ky B TPaAHCKOAUPYEMbIU
curHan gononHUTensbHoM Hpopmaumm
(MeTKM CTyanK, TEKYLLETO BPEMEHU, TUT-
poe 1 T.n.). [laHHble yCTpoNCTBa noa-
KNioYalTes yepes pasbeM XS4. inuxa
CoeAUHUTENbHBLIX NPOBOLOB HE AOKHE
npeeblwats 30 cM (gononHuTenbHbIE
YCTPOWCTBA XKefaTenbHo MOHTUPOoBaTh
HEROCPeACTBEHHO B KOPNyce TPaHCKo-
Aepa). Ang cuHXpoHW3aLumn yCTpoOnCTB
C UCXOOHBLIM CUTHANOM UCMNONb3yeTCs
curkan “SC” (nocTpoyHas CUHXpoOHU3a-
UMs) U KaApoBble CUHXPOMMNYNbCHI,
eblaensiemble u3 NTC (nokagpoeas cUH-
XPOHU3auus).

YCTPOMCTBO NUTAETCA OT UMNYNbCHO-
ro UCTONHUKA NUTaHWUs, BEINONHEHHOrO
No KNaccuyeckoit cxeme.

(OkoHuaHue cneayer)

(201

DA
61KM R16

68k

v P [l]

L6
" 30MxlH l
1%
1

VT4
KT3117A

LY
o

U2
GND
X

18
'ﬂHKﬁ‘lﬁB

R 10k

s

13

[11
T‘E: 0 -En l.’l ‘];5

13,

15 _i16

. m
(30 100mxX16B XS2
0.4

(28 _|
LTk
x16B

*+

Buxod
“Budeo”

(27
'I 100

T2

E 4
2200 G

1MxX168

7 3

DAZ
-1 TDA4510

IT

4]

[68
0.068 -

-{R-Y)

5]
10c0 61
]

RN
470

R9 R1D
1,3 3[]0 0T
[16 HII3 64-BA

0,01
213
L&

-(B-Y)

R22.. .R2L

Budeo |6
RIN
GIN
BIN
Kom.
GRND
+58

XS4

SC




s

PEMOHT

WHorpa cny4aertcs, 4To B PEMOHTU-
PYEMOM TESIEBU30PE OKa3LIBAETCH He-
MCNpaBHOW OTKIOHSIOLas CUCTema.
Tak kak Takas HeUCNpPaBHOCTbL [OCTa-
TOUHO 3K30TWYHA, TO BNOMNHE BEPOSAT-
HO, YTO NOA PYKOIM MOXET He OKa3aTb-
Cs 3aNaCHOM OTKNOHSALWEN CUCTEMbI
HY>XHOIO TUna.

OnHako He cnewiMTe BeIOpaceIBaTb
HeucnpaeHyilo OC, ee elije MOXHO no-
NbITaTbCs BOCCTAHOBUTL. OBLIMHO
NOBPEXAAITCHA CTPOYHbLIE OTKNOHSAIO-
Lue kaTyLku, (m3obpaxeHue C “3aBo-
poTamn”, CXaTto no ropu3oHTanu u
MMEET BUL CYXaKLLErocs KnuHa), Ko-
Topble NEerko NPoOBepUTL BU3YansHO.

.

A.BYTOB,
c.Kypb6a, Apocnasckoi obn.

OTKNOHAKWNUX CUCTEM

Ons atoro OC cHumaeTcs € roprnoBuHbl
Kuneckona. Ecnu BHetHU OCMOTP HU-
YEro He Aiarn, To CO CHATOM C FOPNIOBUHbI
naHensLKoW UNuU NNaToin KuHeckona Te-
NEBU30p BKNOYAETCs B ceTb. Jlerko no-
CTYKMBas No OTKIMOHSAIOWMM KaTyLiKam
OM3NEeKTPUYECKUM NpeaMeToM (PYHKON
oTBepTKW)  Habnaas uckperve, MOX-
HO NONBLITaTbCs HanTh MecTo npobos
v3onsauum npoeoaa. B HekoTopbix Tene-
BU30pax Npy HEUCNPABHOCTAX OTKNOHSA-
olleit cuctemMsl cpabaTbieaeT 3aLmTa.
B Takom cny4yae B kayecTBe TecTepa
MOXHO MCNONb30BaTbs NaMnoBo-Nony-
NPOBOAHUKOBLIN YepHo-6entii Tenesn-
3op YNMNT 50/61, rae Hemcnpaeryo OC

MOXHO Ha HECKONbKO MUHYT nom(mo—\
ynTs Bmecto OC 3Toro Teneeusopa.
NamnoBble kackagbl pasBepToK 3TUX
TENeBU30pPOoB, XOTb U C HapyLIEHUEM
pPexuMOoB, HO NPOAOINKaT paboTaTs
W C HEUCnpPaBHON OTKNOHSAOLEeN cuc-
Temoi noboro cTalMoHapHOro tene-
Bu3opa.

Ecnu mecTo noBpexXAeHus Hakpe-
HO, TO camas Tskenas pabota Bol-
nonHeHa. Mansyamu N ¢ NOMOLLLI0
naccaTtuxei, Ha rybkn KOTOpbIX Ha-
neT MArKMM Marepuan, HyXHo “pac-
nywnth” 06MOTKY B MeCTe noBpex-
nenus. MNMoBpexaeHHbIK NpoBOA NO-
KpbiBaeTCs CnoemM M3OoNALUOHHOIo
naka (MOXXHO UCNoNbL30BaThL NaK ANg
HOrTel), NPoOCyLWNBaeTCs U yknaasl-
BaeTcs Ha NpeXHee MeCTO, nocne
Yyero elye pas3 NOKPLIBAETCH NakoM.
B OC ang UBETHbLIX KWUHECKONOE C Ca-
MOCBeZleHNeM KaXXabli BUTOK NPOBO-
13 HYXXHO BO3BpaTUTb CTPOro Ha ceoe
MECTO.

J

L

+

=50
£70MkX16B

0_{ }[51 220

Puc. 1

T Vi 61 a
KA212A LTk (=
1 i x3158 8
1 =&
A0 = o2

(] 3 60
VD2 vi8 0,047 $
KA212A KIT707A x6D0B

=
=H

o

a

i

A 22004 HH Hie
NS L

o 007

KAZ0BA x6008
22'%]603 T3 1

VT2, \gg KT3117A 6,3KBX : o)i(e
DTZ 0713 II3ﬂH0 4 7-1150

HL1HZ A307BM

(66
os ] 0.0 \sm

“Cems”




B.MAMOHOB,
r.Kospos, Bnagumnpckoi o6n.

AVUMEP-ABTOMAT
AnA TENEBU3OPA

O6b14HO TENeBU30p NOCTOAHHO HAaXo-
OUTCH B AEXKYPHOM pexume. A 310 3Ha-
YUT, 4TO BNOK NUTaHKA N MUKPOKOHTPON-
nep BCeraa HaxoasTcs noa HanpsHkeHn-
em. KoMnnekrywouiue K 3TUM y3nam —
OuYEHb [I0porkne, U Npy BoIXoae U3 CTPos
MOryT “BCTaTh B KOneeyky”.

[ns BoIKNIOYEHUS TENEBU30PA MOXHO
UCNONb30BaTL NpeanaraeMblii Tanmep u
Torga, He BCTaeasi ¢ AuBaHa, ¢ nynsra

ZE\EJ

a Ri2 750

A28 A RH

V05...vD8
KA2637

BY nepekniouatbCs B AeXKYPHBIN PEXUM,
a panee Yepe3 20 ¢ npovsonaeT non-
HOe OTKIIoYeHUe Tenesunsopa oT ceTu.

Ha mukpocxeme DD1 cobpan komna-
paTop HanpsiXeHus, Ha anemerTax C2,
R8,VT1,K1, VD10, R6 — pene epeme-
Hu (Ha 20 c).

Pa6oTaer TaitMep cnegyowmm obpa-
30M. [pu HaxaTun Ha kHonky “lyck”
cpabarbieaeT pene epemenn. Emkocte
C2 3apsixaetcs, VT1 oTkpoiBaeTcs, U
cpabarbiBaeT pene K1, Kotopoe cBou-
‘MU KOHTaKTaMu OTKPLIBAeT CUMUCTOP
VS1. CeTeBoe HanpsXeHue Yyepes nep-
BUYHYKO 0OMOTKy T1 (AaTymk TOKa) no-
CTYNaeT Ha TENEeBU3OP, KOTOPLIA BKITO-
yaertca B OEXYPHbIA pexxvm. Ha BTopyy-
HoW obmoTke T1 NnosIBNSETCs Hanpsxe-

Hve 9 B. 3toro HanpshkeHus Hepocra-
TOYHO Ans cpabarbiBaHns koMnaparo-
pa. Ecnu yepes 20 ¢ He nepernounUTL
Teneensop B pabounii pexum, npon3oi-
NEeT ero oTKNYeHre.

MNpw Bxoge 8 pabounn pexum, yepes
obmotky | T1 Tever 6onbwmin Tok. Ha
obmotke |l T1 nosenseTcs nepeMerHoe
Hanpsbkenne okono 13 B. MNocne anoa-
Horo mocta VD1...VD4 (B Touke A) Ha-

S« bub.t DD1

1 r7
0.1
F}K bub.7 DD1

npsxeHune cocraeut 16 B. [Npu atom
cpaboTaer komnapartop, Ha BoiBoae 4
DD1 (B To4ke B) noseBuTCH ypoBeHb
+4,5 B. 310 HanpshkeHne NoaaepxuBa-
€T pene BpeMeHu B paboyeM COCTOSHUN,
noka TeneBn3op BKIIOYEH.

MNepeknioveHre B OeXYPHbBIA PeXum
BbI3bIBAET CHUXEHWE HANPSXKEHUS B TOY-
ke A c 16 B po 11 B. Komnapatop “ne-
peBopaduBaetcs”, U B Touke B ycraHaBs-
nuBaeTCs HyrneeBow yposeHb. Ha BLIBO-
ne 10 DD1.3 nosBnsaeTcs BoICOKUIA ypo-
eeHb (+4,5 B), n 3aropaetcs ceetogmon
HL1. OH curHanuanpyeT O BKIIOYEHUN
Taiimepa. [ivon VD11 3akpuiBaeTcs, Ha-
yMHaeT paspsxaTbca konaeHcarop C2
(yepe3 VD10 u R6).

Hanbuwe 3akpbiBaetcs VT 1, oTKNoYa-

etca K1, 3akpoiBaetcs VS1, u Tenesu-
30p OTKNIOYAETCH OT CEeTU.

TaiMep MOXHO pasmecTuTs B No6om
Kopnyce BUINKW — apantepa CeTeBoro
HanpsXeHus. ABTOMaT BbLINOMNHEH B
Buae nepexoghnuka ot 220 B k Tenesu-
30py. -
LAetanu. [ToCTOsHHbIE PE3UCTOPLI —
MNT, noactpoeydHeit R2 — ClM3-16A.
OkcuaHble KoHaeHcaTopbl — K50-35,
konaeHcaTtop C3 — K73-17 Ha pabouee
HanpshxeHune He meHee 400 B, octanb-
Hble — K10-7, KM.

Kapkac u xeneso TpaHcgopmatopa
T1 ncnonb3osaHbl OT PaANONPUEMHUKE
“AnbnunucT”. NepsBudHas o6MoTka co-
nepxuTt 125 eutkos nposopa M3B1
20,35 MM, sBTOpHyHas — 1000 BuTkOB
N3B1 0,1 mm. Pene K1 —P3C15, Ha

HLY
D013 AM3076

8 /7 RS %k

——>+208

VD12
3 Kis22

paboyee Hanpsbkerue 15...22 B, Mukpo-
cxema — ntobas u3 cepunt K176, K564.
TpaH3uCcTOpb! MOXHO 3aMeHUTb Ha
KT3102A (B). Anogb! — niobuie u3 ce-
pwir KO0521, KA4522. lnoasl cunosoro
mocTa VDS5...VD8 — ¢ o6paTHbIM Hanps-
eHuem He merHee 250 B.

Perynupogeka aBToMara 3aknoqaer-
cs B yCTaHoBKe nopora cpabarbiBaHus
KoMnaparopa pesuctopom R2. fins
3TOro B paboyem pexvme HyXHO A0-
6uTbes noracanus ceetonmopna HL1.
Uuoraa npuxogurcs nopgobparts co-
npotuenetxune R1. flanee nynsrom QY
BKINIOYAKT AeXypHblih pexuM. lMpu
3TOM CBETOAMO/ AOMKEH 3aropeTsbes,
CUrHanNU3npys, 4TO TaMep BKITIOYEH.
20 ¢ — 1 MOXHO CNOKOMHO cnatbl

ABTOMAT He UMeeT ranbBaHN4ecKoit
pa3Bsa3ku ¢ cetbio 220 B, tak yto npu
perynupoeke u cbopke 6ygsTe 0CTOpOX-
Hbl. Jlyulue BCero UCnonbL3oBaTh Pasgs-
3blBarowi TpaHcgopmaTtop.

3Hauku “kopriyca” Ha cxeme Hapuco-
8aHbl 0518 ynpoujeHus epachuxu. Coedu-
HAMb UX C 3emnell unu 3a3emieHHoU
annapamypol Henb3as!



C.PIOMUK,
r.YepHuros.

TepMuH “BrnoXeHHbIEe” OTHOCUTCS K
VMAYILCHBIM NOCNEAOBATENLHOCTAM,
ofHa U3 KOTOPLIX B KaXaOM nepuoae
NONHOCTLIO “NEpeKpuIBaET” BO BpEMEHU
apyryio. Ha puc.1 nokasaH cnyyai, kor-
ha cepuv umnynscoe A u B asnsiorca
“BNOXEHHBIMU” MO OTHOLLEHUIO K CEpuu
C, HO HE SBNSIOTCH TAKOBbLIMU MO OTHO-
weHuo apyr K apyry. NMonspHocTs Um-
ANyNbCOB MOXET OLITH Kak nonoxurens-
HOW, Tak u oTpuvuarensHoOn, rnaBHoE,
yTOo6H! OHa He MeHsinack OT nepuoaa K
nepuopy.

“BnoxeHHbie” nocnegoBarensHocTy
NPUCYTCTBYIOT npakTudecku B noboi
MUKPOMpPOLIECCOPHON cucteme. Tunuu-
HbIA npumep — curHan “Buibop kpuc-
Tanna” BHELWHero yCTponcTea U curHan
Ha LUMHE afapeca npoueccopa. YacTHbiM
Criy4aem “BrnoxeHHbIX” ABIMKIOTCA TECTO-
Bbl€ UMAYNbLCHLIE NOCNEAOBATENLHOCTY,
Koraa cpaBHVMBaKOTCS OBa curHana —
VUCXOOHLIA Y NPOLLeAWNA Yepes TECTU-
pyemoe ycrpoincTeo. INpy 6e3owmbou-
Hon pabote oba curHana AoMmkHL! ObiTh
vaeHTUYHBIMU (C HebonbwoW 3apepx-
KOW BO BPEMEHW).

UnaukaTtop, KOTOpLIA no3sonsn Obl
onpefensTs, KBNSETCS MU ooHa UM-
nynsCHas nocnegoBatenbHOCTL “BRO-
XEHHON” NO OTHOLIEHWIO K PYIOon U He
pearvpyioLLuii Ha NPUCYTCTBUE NOCTORH-
HbIX NOMMYECKNX YPOBHEN Ha Bxoaax, by-
DeT BecbMa noneseH npu paspabotke u
pPEMOHTE MMRpPONPOLECCOPHBLIX YCT-
povictB. Ha puc.2 npuBefeHa CTPYKTyp-
Han cxema uvHAuKaropa “BnoOXeHHbIX”
VMRYNLCHBLIX NOCNEeAoBaTenbHOCTEN
(MBUN). YctpoiictBo cogepxuT Asa na-
pannenbHbIX KaHana, YCNOBHO Ha3BaH-
HbIX “0” 1 "1”, o6ecneumsatoLLmx obpator-
Ky curdanos CS (chip select — BbiGop
kpuctanna) u ADR (address — agpec).

Ha sxon ADR nogaercs curhan, 3Kk-
BuBaneHTHuI cepun C Ha puc.1. Ha
exon CS nopjaercs curHan, KoTopbin
HeobXxoAMMO npoaHanv3aupoBaTs (cepuy
A, B Ha puc.1). Ecnu curhan ADR op-
HUM U TEM e NOMMYECKUM YPOBHEM B
KaxnoM CBOEM NEPMUOflE NOSIHOCTLIO
“nepexpsiBaet” BO BPEMEHU aKTUBHOE
cocrosiime curHana CS — 3710 o3Hava-
€T, uto CS SBNKRETCH “BNOXEHHLIM”.

Mepekntovatent NonNspHOCTU (TymM6-
nep SA1) nosBonsieT cpaBHMBATL CUr-
Han ADR cooTBeTCTBEHHO € “HyneBbIM”
U “efuHUYMEBIM® aKTUBHLIM YDOBHEM
curHana CS. Hanpumep, TpaaULIMOHHO
B MUKpONpPOUECCOPHBLIX CUCTeMax yn-

UHOUKATOP
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pasnsiowme cUrHarnbl UMEIOT HU3KUA
aKTUBHbLIN ypOBEHb. B atoM cnyuae Tym-
6nep SA1 ycraHasnvBaeTcs B Nonoxe-
Hue “-", n curHan ADR cpaBHUBaETCs €
HyneebiM ypoBHem curHana CS. B no-
noxenun Tymbnepa SA1 “+” ADR cpaB-
HUBAETCH C eOVHUYHBIM ypoBHEM CS.

Jivnms 3apepxkku 8 kaHane “1” cosu-
raer Ha pems 15...30 Hc BCiO nocne-
posarensHocTb umnynscoB ADR. 3t1o
None3Ho ANs NepenpoBepku pesynsra-
TOB U3MEPEHWUA B COMHUTENbLHLIX Cry-
vasax. fepekniouareneM SA2 MOXHO
BBOAWTL UNU HE BBOAUTL 3aAEPXKY. Ipu
€€ OTCYTCTBUM NORBNAETCA BO3MOX-
HOCTb BLISCHUTL C TOYHOCTHLIO IO NEpU-
ona konebanuih onopHoro BY-reHeparo-
pa, coBnagatot Ny BO BpeMeHy ABa pas-
HbIX UMNYNLCHBIX CUrHana.

OnopHbit BY-reHepatop onpenensier
METpOROrMYECKyio ToHHOCTE MBUM U
ero nonocy nponyckaHuus. Yacrora re-
HepaTtopa AomkHa ObiTb, NO KpaitHeit
Mepe, B 2 pa3a 6onblle, YeM Makcu-
MansHas yactota CneaoBaHus VMNynb-
COB Ha BXOAE W UMeTb BLICOKY!O CTa-
OUNLHOCTDL.

Pacnpeaenurenu uMnynsCcoB B KaHa-
nax “0” n“1” pyHKLMOHaNLHO npeacTas-
nsoT coboit TpUrrepbl ¢ CUHXPOHHOA
3anucLo MHopMaLK No (PPOHTY CuUr-
HBna. OHu “NpMBR3bLIBAOT” BXOAHblE
curHanb! K TaKTOBOW 4acToTe GNopHOro
Bu-renepartopa v BBOAAT 3afie€PKKY Ha

OBa TakTa gnsa kaHana “0” v Ha Tpu Tak-
Ta ANs Kanana “1”. 310 Heobxoaumo
ANK CO34aHUS 30HB! HEYMYBCTBUTENLHO-
cty, uTo6 UBUIM He paBan noXHbIX
nokasaHuin Npy 6N3KOPacnonNOXEHHBLIX
BO BpeMenu (ppoHTax curkanos CS u
ADR (ycrtpaHenve “Uronok” Ha (PpoOH-
Tax).

CxeMmbl cpaeHenus “0” n “1” aHanuau-
pytoT nofyYeHHble curHansl. Ha Bbixo-
Dax CxeM CpaBHEHWIA NOKBNRIOTCH yn-
pasnsowe UMRyNbCb TONLKO B TOM
cnyyae, ecnu UMeEeTCs paccornacoea-
HUWe No yacTtore, Pase UnNu NEPEKPLITUIO
curHanos CS u ADR. Curnansl co cxem
CpaBHeHUs NOCTYNaloT Ha y3nbl UHAKU-
kauum “0" m “17.

Nockonbky IBUIN pabotaer B pexu-
Me peantsHOro BpemMeHW, HeobxoaAuMo
obecneunTts Nnepuoaunyeckoe obHyneHue
€ro NoKasaHui, YTobb! BuaeTh AUHAMU-
Ky NPOVCXOASLLNX BO BpeMeHU npoLiec-
coB. [1ns 3100 Kaxabii y3en uHAuKa-
UMK OBHYNSETCR KOPOTKMM MMNYNbLCOM
OT reHepartopa curHana cbpoca ¢ vac-
Toroit 10 I'y. UM xe napannensHo 06-
HYNSETCH CYETYUK MMNYNLCOB, BLINOM-
HROLWUA (PYHKLUMIO AETEKTOpa UMNYNb-
CHbIX curHanos Ha Bxope ADR. Ecnim
TaKoW CUrHan uMeeTcsl, TO paspeluaer-
cs paboTta y3anoB uHaukauyuwi. Ecnn cur-
Han OTCYTCTBYET, 4TO XapakTepHO npu
nofave NOCTORHHOIO YPOBHR Ha BXoA
ADR, 1o pabora umiaukaropos HL1, HL2
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- DD2.3, DD2.4 — nuHus 3aaepxku;

- DD3, DD4 — pacnpeaenureny vim-
nynscoe kaHanos “0” n “1

- DD1.1...DD1.3 — onopHuiA BY-re-
Hepartop;

- DD6.1, DD6.2 — cxeMbl CpaBHEHUS
kaHanos “0" u “17;

- DD1.4...DD1.6 — reHeparop curHa-
na c6poca;

- DD5 — cuetuvk UMnynsLCcoB.;

- DD7.1, HL1 »n DD7.2, HL2 — y3nui
vHauKauum kasanos “0” un “1”.

lexeparop curHana cbpoca Buinon-
HEH NO CXEME C HECUMMETPUYHLIM 33-
psaoM-paspsaom kospeHcaropa C2 u
obecneuvBaeT CKBaXHOCTb NPUMEPHO
500...1000 npu nepuone konebaHuin
80...120 mc. Boicokuin (no mepkam TTJ)
HOMUHan peauctopa R2 cran BO3MOX-

HbIM Bnaropaps NPUMEHEHUIO UHBEPTO-
poe DD1.4...DD1.6 “BbiCOKOOMHOW” ce-
puu KP1533. KopoTkuia oTpyvyarensHsiin
vmnynec Ha eoieoae 6 anemexra DD1.6
dopmUpyeTcs 3a CUET HUIKOTO AUHaMU-
Yyeckoro conporvenenns avona VD1.
Cueruuk Ha mukpocxeme DDS nocne
ouepenHoro obHyneHus no exoay R
oXuaaer npuxoaa UMNyNbLCOB € NMHUU



ADR (BbiBog 8 Mukpocxembl DD2). MNMoc-
1€ BTOPOro Nno CHeTy UMAynsca curHan
Ha BuiBoAe 2 Mukpocxemsl DDS nepe-
XOAUT U3 HYNEBOIo B €AMHNUYHOE COCTO-
fAHVe, Npw 3ToM Ha Bxop L cuetumka no-
CTyNnaeT Hynesow ypoBeHb. B cueruuk
NPUHYOWUTENLHO 3aNUCHIBAETCS YUCNO
“0010", v ero pabotra ocraHaesnuBaeTca
0O npuxoaa cneayowero uMnynsca
cbpoca.

Ecnu Ha Bxopne ADR oTcyTCTBYHOT M-
NyNLCHI MW NMPOXCOUT OOUHOYHBIA VM-
nNynsC NOMExw, Ha BuiBOAE 2 MUKPOCXE-
mbl DDS noctosHHO umeeTcs HyneBow
YPOBEHb, KOTOPLIA pa3peLlaeT n3ameHe-
Hue cocrosinua Tpurrepos DD7.1, DD7.2
y3na uHauKauuu.

CeeroaunonHsie nHaunkaropst HL1,
HL2 nogknoyakTca Yepes TOKOOrpaHu-
ynBatowme pesucropbl R8, R9 K BbiIXO-
naM o6biHHbIX (Be3 OTKPLITOro Konnek-
Ttopa) TTll-anemenToB. Kak nokasbiBa-
€T npakTunka, ceeroanoasbl cepun AfN307
DOCTaTONHO SIpKO CBETATCH NpyU NOHU-
XEHHOM Toke (6...8 MA), koTOpHIiA OBec-
ne4ynBaeTcHa CTaHaapTHLIM BbLIXOLOM
mukpocxem cepumn KP1533 (K555, K155).

Ha Bxofe ycTponcTBa pacnonoOkeH.I
HU3KOOMHBIle pesuctopbl R3, R4
(20...200 Om). OHu HeoOxooumbl NS
ycTpaHeHmsa “3BoHa” Ha chpoHTax curHa-
NOB NP ANUHHBIX BXOAHLIX COEANHU-
TenbHLIX NPOBOAAX.

OnopHblit BY-reHepartop yCTonuuBo
3anyckaerca npyv HomuHanax 4acTtoThl
KBapuesoro pescHaropa ZQ1 or 1 no

26,6 MlNy (nocnegHuit NpUMeHsieTcs B
nrposbix Buaeonpuctaekax “Dendy”).
MNpucyTtcTtBre koHpeHcatopa C1 ynyy-
LIaeT ycnoBusi camoBO30yXaeHna npu
BKMNIOYEHUM-BLIKNIOYEHWUU NUTaHWA. 3Ha-
YeHue nepuoaa reHepauuu onpesenser
30Hy HedyBCcTBUTenbHocT UBUI. Hem
6Gonblue neproa, TeM Gonblie 30Ha, K
HaobopoT. Hanpumep, npu Yacrote peso-
Haropa 26,6 MI'y (nepwos 38 HE) pacxox-
DeHve Bo BpemeHn chpoHToB curHanos CS
v ADR meHee 4em Ha +38 HC He Gypet
NPUBOAWTL K NOXHbIM cpabarbiBaHuAM
MBUI. B kavyecTBe unniocTpayuv Ha
pUC.4 NprBeaeHsl BpEMEHHLIE Anarpam-
Mbl, NOACHAOWME npouecc hopMmupo-
BaHWUA 30HbI HEYYBCTBUTENLHOCTMU.

Kanansl D3 v D4 mukpocxemul DD3
(ee BuiBoAb! 10...12 1 13...15) ncnonb-
3YyIOTCA HECTEHOAPTHO: B KAYECTBE ABYX
WHBEPTOPOB W OOHOrC MOBTOPUTENSNA.
Mopo6HLI Nprem NO3BONWN COKPaTHUTL
KOIMUYECTBO MUKPOCXEM.

MNutanue MBUI npoussogutcs 06bIu-
HO OT NCTOYHMKA NUTaHWUS NPOBEPREMO-
ro ycrpoucrea. Tok norpebnenvs 3aBu-
CUT OT NPUMEHEHHBIX MUKPOCXEM U NpU
yKa3aHHbIX Ha puC.3 anemeHTax cocraB-
naer 35...45 mA. Ouwop Wortkn VD2
3auimMiuiaeT aHanusarop OT HEBEPHOW
NONAPHOCTU NMTAIOLWEro HanpPsXKeHUs.
B HEKPUTUUHLIX CNy4anX ero MOXHO 3a-
MEHUTL NEPEMbINKOM.

KoncTpykumna u getanu. B ycrpoit-
CTBE MOTyT NPUMEHATLHCA PE3NUCTOpPLI
OMNT-0,125, konpencaropbl K10-17,

avogut KA521. KO509 wnn ananornu-
Hble. CeeToguoasl — nioboro Tuna wm
uBeTa, XOTH Nnyywie CMOTpUTCA napa
“kpacHbivi-3enensii”. Ecnu tpebyertca
NOBLILEHHAA APKOCTb CBEYEHUA, TO
crnefyer yctaHOBuTH 3apybexHble cee-
Toavoabl, Hanpumep, cepum L-53 dup-
mbl Kingbright.

Ona ycronumBoro 3anycka onopHoro
BY-reHepatopa mukpocxema DD1 pon-
*Ha 6T cepumn KP1533. Mukpocxemsl
DD3, DD4 B uensx ymeHblLUeHUs pas-
6poca 3apepxek Heobxoommo npume-
HUTB 13 oaHom cepun. OCTanbHLIE MUK-
pocxembl MOryT 6biTb KP1533, K555,
K155. [leranu pa3merwatoTca Ha neyar-
HOW MNyU MOHTaxHOW nnare. KOHCTpyk-
LM MOXHO BLINONHUTL B BUAE Npo6-
HUKa-kapaHaawa co wynamu X1, X2.

Ons npoeepku paborocnocobHocTu
MBUIN neobxooumo Ha ero Bxop “CS”
noaarts noboi MMNYNbCHLIN CUrHan ¢
yposHem TTf1 HacTOTOR OT COTEH reply 4o
eavHn merarepu. MNpy “Bucsiliem B BO3-
Oyxe” exone “ADR”, a Taicke npu coeau-
HeHuKM ero ¢ Lensto +5B ceeToamonns HL1,
HL2 pomkHbl BbiTh norawexs!. MNpu co-
eauvHeHum Bxoaa “ADR” ¢ obumm npoBo-
OOM, vHAUKATOpLl OOMKHbLI BHavane
KparKOBPEMEHHO 3aCBETUTLCH, a 3aTEM
noracHyTb. Ecnu nogknouuts uens “ADR”
K uenv “CS” (npy nopgaHHLIX Ha nocne-
OHIOK UMMYNLCax), TO B NONOXEeHUu “-”
nepeknmodarens SA1 AOMKEH CBETUTLCA
TONLKO UHAukarop HL1, a B nonoxeHun
“4+” — TONLKO MHavkaTop HL2.

”

Npepnaraio HemHOro 6onee Cnox-
Hblll, HO Bonee uHTEpecHLI CeTeBoit
wHawukarop.

OcHoBHOE OTIMYME Npeanaraemoro
YCTPOICTBa OT ApYrMX COCTOUT B TOM,
YTO CBETOAWOL XOTSA U CBETUTCA Henpe-
PLIBHO, HO IPKOCTb €10 CBEHEHUSE HE NO-
CTOSIHHA, @ MEHSETCA C 4acCTOTOW OKOo-
no 1 I'u. MNpwu ykazaHHOM Ha cxeMe Ho-
MuHane konpgexcaropa C1 npoaomku-
TENLHOCTL MOBLILLEHHON APKOCTU CO-
craensier okono 0,3 c. Takon pexum
paborsl ceetoauona bonee addekTu-
BEH, YeM HENpEpPLIBHOE NOCTOSIHHOE
CBEYEHWE, ¥ HE TaK yTOMUTENEH, kak
pexxviM NONHOro noracanus ¢ nocneny-
HOLNM 38KUraHUeM.

BuinpsmutensHuin avon VD1 MOXHO
3aMeHUTs NbbIM KPEMHUEBBLIM Ha 00-
parHoe Hanpshxenue He Hwke 400 B.
CeeToavopn nyytle ucnons3oBars ¢ no-
BLILUEHHON CBETOOTAAYEN, Hanpumep,

%,

BO3BPAUIAACHL K HANEYATAHHOMY

(“PM”, N9/01, C.35)

WHOUKATOP — BbIKITKOYATENIO

AN307XXKM — xenTtoiid, AN3071MM — 3e-
neHbIR, HO NOAOMAYT U ApYyrve CBETOAM-
onb! aton cepun. OkcuaHbie KOHAEHCa-
Topbl — noOble mManoradapuTHule, uMm-
noptHble. OaHonEePexXoAHLIA TPaH3nCcTop
VT1 moxeT GbiTb NOBLIM U3 cepui
KT117.

[Npu HacTporike noabopoM KOHAEHCa-
Topa C1 perynupyercs AnurenbHOCTb

KT117
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BCMbLEK, @ noabopom peavcropa R3 —
vx vactora. Ecrv B xotute, utobn 8
nay3ax CBeToaWO[ Noracan NoNHOCTLIO,
ero HeoBXoAMMO 3aLLYHTMPOBATL PE3U-
cropom ¢ conpormenexqveM 1,5...3 kOm.

MNpy npuMeHeHnn ManorabapuTHbiX
KOHOEHCATOPOB MHAWKATOP 3aHWmaeT
obvem He Bonee 30x30x15 MM (MeHb-
e CRuMYedHOro kopobka), no3Tomy B
OONLWWHCTBO BbiKNOYaTenen (unu po-
3ETOK) OH BCTpamnBaeTcn He3 Cepbe3HbIX
npobnem. CnepyeT BHMMaTENLHO OTHE-
CTHUCb K YyCTaHOBKE CBeToAuoaa Ha
KPbILLKE BLIKMKOYaTENss — BallW FocTy
MOTYT RPUHATL €ro 3a KHOMKY U Bbiaa-
BUTH BHYTPb, HTO MOXET NPUBECTHM K 3a-
MbIKaHUHO.

MHuaukaTop MOXHO UCnonb3oBaTh
Takxe Kak npocToi NpoGHWMK AN npo-
BEPKU OJHONEPEXOAHBIX TPAH3UCTOPOB.
IOns aToro ua Hero Hago UCKMIOUUTL
BbINPAMWUTENBHLIA AUOA U racsaLLMe pe-
3uctopbt R1, R2 v 3anurarb nocTosH-
HbiM Hanpsxennem 6...10 B.

A.BYTOB,

¢.Kypba, Apocnaeckon o6n.
w,
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CuHycoupancHble CUrHanbl MOXHO
nonyunTb U HUPPOBLIMU MeToaamMu.
bonee Toro, B 3TOM cny4ae uckaxe-
HUS NPaKTUYECKU HE 3aBUCKT OT Yac-
TOThI CUHTE3UPYEMOrO curHana. Liug-
pOBO# CUHTE3aTop opMbl curHana
VMEET AnanasoH ropasfo Wwupe, Yem,
HanpumMmep, reHeparop ¢ Moctom BuHa.
C nomouybto npocdeccuoHanbHbIX
LU POBLIX rEeHEPaTOPOB MOXHO NONy-
YUTb CUHYCOMOAanbHLIE CUFHaNbL! C HU3-
KUM YpOBHEM UCKaXEHUN N 4acTOTOMN
B HECKONbKO COTEH Merarepy. B Hawein
cTaTtbe pacckasbiBaeTcs 06 ogHOM U3
METOAOB CUHTE3a CUTHanoB CUHYCOU-
hansHon popmel. U xoTs Haw reHepa-

Top He cnocoben paboraTth Ha ynoms-
HYTBIX CaMbIX BEICOKMX YacToTax, TeM
He MeHee, OH MOXeEeT OKasaTbeca nones-
HbiM npubopom B nabopaTtopuu paguo-
nioburens.

C NOMOLLbIO TECTOBBLIX UMNYNbLCOB C
M3MEHAEMON YacTOTON, KOTopbLiEe yn-
paBnAOT CHETHUKOM U COBUIOBBLIMY pe-
rMCTpamu, 1 CIIOXKEHUS BBIXOAHbBIX CUT-
HanoB C OMNpPeEAENEHHBIMU BECAMU
MOXHO NONyuYuTb Ha MaTpuue pesuc-
TOPOB aHanoroBLIE CUrHansl. 3ta mar-
pvuuya wrpaeTt B cxeMe ponb uvgppo-
aHanoroeoro npeobpasosatens. Mpu
cooTeeTCTBYiOWEeM noabope pe3vucro-
pOB MaTpuisl MOXHO NOMYUUTL NEpu-

LKEKESI.

OBOI" FERERATOR “CHRYCA"

oAvdeckue curHanst pasHoobpasHoit
¢dopmel. Benegcreune uvgpposoro xa-
pakTepa yCTpOMCTBa CvrHansl COCTO-
AT U3 CTyMNEeHeK, KOTopblie MOryT npu-
BOAUTH K BO3HUKHOBEHUIO WyMa B U3-
Mmepsiembix cuctemax. MNoaromy HeoO-
xoaumo unu popMupoBaTh cUrHan ua
OfPOMHOIO YuCna CTyNeEHEK, unu pa-
6orars ¢ 6onee rpyouiM NpUbNUXKEHU-
em K xenaemoi bopme (Hanpumep, 32
CTYMNEHbLKY), HO UCMONL3OBATL Ha Bbi-
xope cooTeeTcTRYOWME hunsTpel. B
HalleMm reHepaTope UCNosL30BaH NOC-
neaHun U3 HaseaHHbIX cnocobos..
O3HakKOMUMCH C NPUHLMNOM fein-
CTBUA reHepartopa C NOMOLLI0 CXe-
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Mbl, NpuBeaeHHoON Ha puc.1. Takro-
BbIE€ CUrHanbl ¢ MakcumanbHOW vac-
ToToh 6,4 My cdopmupytoTca Mynb-
TUBUGpaTOpOM, 06pPa30BaAHHLIM NOMU-
yeckumy anementamu G1, G2 UMC
IC1. ins TOYHOW HACTPOINKU YacTOTHI
vcnonb3yertcs noteHuymomerp P1, a ne-
pexniouatens K (K/1) ocywecrenser
OEeCAaTUKpaTHOE U3MEHEHWE 4acCTOThl.
IC1 nocTpoeHa Ha 6uiIcTpbix KMOT-ane-
menTax; kak u 8 TTJ1 UMC, ee Bepx-
HI0I0 NPEeAENbHYI0 YacTOTy MOXHO NOA-
CTPOUTHL C NOMOLLIBbIO HeDONLLWOTO pe-
3uctopa R2. Nocpencreom 310ro Mox-
HO yCTPaHuTb 06LIuHO Habnopaemoe
yMEHbLUEHWE WUPWUHBI CAMOIO BEPXHE-
ro guanasona (640 kly...6,4 Mly).
KMOIN UMC HopmansHo paGoratoT Ha
yacTtoTax A0 HEeCKOJIbKUX Merarepu;
BEPXHWA YACTOTHLIN Npeaen HEMHOTO
3aBUCUT OT HanNpAXXeHUs NuTaHus. 1IC2,
a tarxe IC3 u IC4 moryT ewe pabo-

Tarb Ha vacrorte 6,4 My, onHako Ans
3TOr0 HeOGXOAMMO HanpsaXeHue nuTa-
Hus He MeHblwe 6 B. Ho UMC 74AC00
OTHOCUTCS K CXEMaM C HanpsXeHUeMm
nutaHus 3...5 B. Tem He meHee, OHU
MOryT Belaepxarb 1 6...6,5 B (ocoben-
HO Npy HebONLWOW Harpyske Ha Bbl-
xone). Moatomy reHeparop NpsMoy-
rofibHBLIX UMMNYNLCOB MOXET 3KCNnya-
TUPOBATLCH U NPU CTaBUNU3UPOBAHHOM
Hanpsxenuv +6 B. YacrtoTa nonyyaemo-
ro CUHYCOMAANLHOIO CTYNEeH4aToro Ha-
npsxenus coctaensier 1/32 yacTb Tak-
TOBOW yacToThl. Ipu yxe ynomuHas-
Wencs MakcumansHOn 4YacToTe TakTo-
Bbix curkanos 6,4 MMy moxHO nony-
YUTb CUHYCOMAANLHLIA CUFHAN YacTo-
Toit 200 klMy. enenune Ha 32 ocyule-
cTBNSAET ABOUYHLIN cueTuuk IC2, Ha
suixoge Q4 koToporo obpasyercs uc-
XOAHbIA CUrHan Ans CABUrOBLIX peru-
ctpoB IC3, IC4, KOTOpbLIE CUHXPOHHO C

TaKTOBLIMU UMINYNbLCAMU CABUratoT No-
CTynatoLuii Ha BXOA OaHHBLIX CUrHan.
Hanpumep, nocne UameHeHUs BbIXOA-
HOTO curHana cdetyuka IC2 ¢ “0” na
“1”, coctosnme Brixona QOA IC3 noa
LeincTBMEM NEPBOIO TakTOBOMO UM-
nynsca meHsertcs Ha “1”. Ha Bcex oc-
TanbHbIX BLIXoaax ocraercs “0”. Mop
DENCTBMEM BTOPOrO TAaKTOBOrO UM-
nynsca cocrtostne Q1A MeHseTcs Ha
“1”. Tperwit TaKTOBBLIA UMRYNLC MEeHS-
et coctosiHue Q2A, u T.0. NockonbKy
Q3A coepuvHeH ¢ BXOAOM BTOPOM yac-
TV peructpa DB, wHdopmauus nepe-
Mewuyaetcs panswe, a QOA...Q3A BO3-
BpawaiTcs No ovepeau B COCTOAHUE
“0”. Npu cooTeeTcTRyOWEM noadope
pe3ucTopoB MarpuLbl, 06bEeANHAIOLLINX
BbLIBOALI, HAa Harpy3ke ¢opmMupyeTcs
CTyneH4YaTbil CUHYCOMAAaNbLHLINA CUr-
Han. MaTtpuiy o6pa3syioT pe3vucTopb!
R3...R30. Npu apyrom euibope Benu-

f A.LLEPBEUHUH,

r.bapHayn.

OnuceiBaemulin uHamkarop (puc.1)
npepnasHadeH Ana KOHTPONs Hanu-
yua CBETOBLIX UMNynscoB UK-auana-
30Ha. Im MOXHO BLICTPO oNpepenuTh
pabotocnocobHoCTL nyneTa [1Y. Ecnu

Puc. 1

NpY Haxaruu Kakon-nubo KHOMKW Npo-
Bepsemoro NAY vnHavkarop He pern-
CTpYpYEeT UMRyNbLChi, 3TO ykasbiBaer
Ha HeucnpaeHocTs M4Y.

Mpu Brtovenun SA1 kpaTkoBpe-
MEHHO Benbixupaer ceeroavog HL1.
KoHTponvupyembie CBETOBLIE UMINYTb-
Cbl NpyHUMaTcs goroguonom VD1,
BKJITHOMEHHLIM B OOpaTHOM Hanpaene-
HUU, U Yepe3 pa3fenuTenbHblii KOH-
nencarop C1 nocrynator Ha YT, co-
OpaHHbLn  Ha  TpaH3ucTopax
VT1...VT3. Tpauaucrope VT1, VT2
obecneunsaior 6onbwoe BXOAHOE

\.

M BFARATOD

CBETOBbLIX UMNYIIbCOB

conpotuenexve, a V13 — koagppuuym-
eHT yeunenus YNT. lanee ycuneHHble
UMNynNbLChI NOCTYNAKT C Konnekropa
VT3 uepes R4 Ha ceetoauop HL1. KoH-
nencarop C2 — aHTURapasuTHbINA.
Peauctopamu R2, R3 3apaercs pexuvm
pa6ote YIT. Muavkarop perncTpupy-
€T UMNYINLCH NPY TOUHOM Hanpaene-
HUW Ha uanyuarens NAY Ha paccros-
Hun 10...15 cm. Mpwu npasunbHON

\

MbIX Fly4en OT apyrux uanyyarenei Ha
paboTy cxembl BNnsAeT oueHs cnabo.

Cxema cobpaHa Ha nevaTHOW nna-
Te paamepom 50 x 15 MM U3 ogHOCTO-
POHHErO cTekriotekctonuTa. Yeprex
nnaTtsl U pacnonoxeHwe geranemn
n306paxeHbl Ha pyUc.2.

MNpu BepTUKansHOM PaCNONOXEHUN
pe3ucTopoB pa3Mepbl Nnatbl MOXHO
yMeHbWwuThb. KOHCTPYKUUMA kophnyca

SAt

+
Gat

HLY
EA

Puc. 2

cbopke u ucnpasBHbiIX AeTtansax HYXHO
TONbLKO YCTAHOBUTL OBLLMIA TOK CXEMBI
noadopom R2. Mpu HanpsxeHuu Nuta-
Hus 9 B cxema notpebnsier Tok 4,5 MA.
Mpu cHYXEHUU HaNpSXXEHUR NUTAHUR
no 6 B cxema norpebnser Tok 1,2 MA,
HO coxpaHsieT paboTocnocobHOCTD,
npaepa, ¢ HEKOTOPbIM YMEHLLEHUEM
nanbHocTu koHTponsi. Npoeeputs
(PYHKLMOHUPOBaHUE MHAMKATOpPa MOX-
HO, Hanpaeue Ha VD1 cBeTr namnouku.
MpukpuiBas ero pykoi, cneanyet ybe-
autben, vyro HL1 ecnbixuBaer. Hanu-
yme CONHeYHOro CBeTa, a Takoke Henps-

moxeT ObiTh nobon. luoa VD1 u uH-
avkatop HL1 pacnonoxeHb! paaoM Ha
nepeaHen naHenu.

Mutaercs Bcs cxema or Batapeu
GB1 tuna “Kpona” (9 B). Tpanaucro-
pbl VT1...VT3 —KT3102E(I") ¢ x0adp-
dumeHToM By He Hke 600. CeeTo-
avoa HL1 — umnoprHblA, 3eneHoro
ysera. C1 u C2 — KM-5a. MNepeknto-
yatent SA1 — manorabapuTHbIn
[ BUWKKOBLIN.

JaHHbIM NPOBHUKOM MOXKHO KOHTPO-
nupoeartb U apyrye usnyyarenu um-
nynecoB UK-puana3oHa.

J




YMH CONPOTUBIEHUA MOXHO NONYy4YUTL
vHble bopMbl curHana — nunoobpas-
Hyt0, TpeyronbHyto u ap. IC5 ocyue-
CTBNKRET CYMMUPOBAHUE NPOTEKAIOLLNX
Mo pe3ucTopam T.H. “B3BeLIEHHbIX” TO-
koB. CpenHee 3HaYeHWE BbIXOOHOTO
CUHYCOMAANLHOro curHana fOnXHO
ObITb paBHO Hyno (T.€. B BHIXOOQHOM
curHane [AorokHa OTCyTCTBOBaTb No-
CTOSIHHaA COCTaBnsoLWas), NO3TOMy
HeuHeepTupytowwmin Bxog OY Heobxo-
OUMO “NoOOHATL” Ha ONpeAerneHHbIn
ypoBEHL. JTO OCyLIECTBNAET Aenu-
Tens Hanpsxxenns R31, R32.
CryneHuarsiit curhan ¢ eoixopa IC5
HeobxoauMo oThunbTpOBaTH Tak, YTo-
©b1 Ha BbIXOAE FeHepartopa bbina Tonb-
KO OCHOBHAasi rapMoHnuka. 3Ty 3ana-
uy BbINONHAET OUNLTP HUXKHUX Yac-
ToT. TpynHee Bcero chunbrpoBarth
curHansl BGNU3N HUXHEN npepenb-
HOM YacToThl reHeparopa. 3pech
nNpuxoauTCcs UATK Ha koMmnpomucc. [ins

HWXHeW YacTyu amanasoHa UCnonL30-
BaH aKTUBHLIA UNLTP TPETLEro No-
psaka R37...R39, C15...C17 u I1C6.

370 e MOXHO ckasarth U 06 ocTanb-
HbIX huneTpax, koTopbie “ounwiarot”
curian B auanasonax 200 My...2 KMy,
2...20 «l'y v 20...200 kMy. B npyHum-
ne, ANA KaXaoro U3 aTux pUNLTPOB He-
o6xoaum CBOW OonepauyoHHbIN yeunu-
Tens. OpHako NOCKONLKY Npw nepe-
xope Ha Apyrow ¢wvnstp Heobxoam-
MO U3MEeHSITL U CXeMy reHeparopa Tak-
TOBBIX UMNYNLCOB (NepekniovarernemM
K/1), ans kaxgoro avanasoHa 6uinu
paccuuTaHbl cneunansHslie uneTpy-
OWME 3BEHBLSA, KOTOpbLIe TEM Xe nepe-
kntovarenem ananasoHoe K (K/2, K/3)
BKMtOYAOTCH B Lenb obpaTHOW CBR3U
IC6. Tpy YeTbIpEXNO3ULIMOHHLIX Nepe-
Knioyartens HaxoAsTCR Ha OOHOM
wnuHaene, a no3ToMy nepeksiovanT-
CH BMecTe.

C noMoLLbLI0 ONEPaLMOHHOIO yCUnu-

Tens TLO80 ¢ BHewHen 4acTOTHOM
KOppeKUven ynaeTcs nonyunTs xopo-
WY YacTOTHY!0 XapaKTepucCTUKY ¢
HU3KUI ypPOBEHb UCKaXEHUIA NS CUMb-
HbIX BLIXOAHLIX CUrHANOB (C pa3maxom
8 B) pna vacror ennots Ao 300 «y.

MuTerpupytowas yenouka R36-C14
UCcnonbL3yeTcs AONs NoAaBneHus
“BCMNECKOB” Ha CUHYCOUAANLHOM CUr-
Hane — rnapHLIM 06pa3oMm, Ha cambix
BbICOKUX yacToTax. YTtobbl non Bnus-
HUEeM Harpy3ku He Mpovcxoguno 3a-
METHOIO YMEHbLLIEHUS amnnUTYAbI,
BenuuuHa conporuBneHus R36 He
AorkHa 6biTb OYEeHbL GONLLWON.

OnepauunoHHbie ycunuteny pabora-
10T NPYU CUMMETPUYHOM HanpsxeHuu
nuTaHus, U NO3TOMY, Hapsay C yxe
ynomuHaeswumucs +6 B, Heobxonumo
¥ cTabunuanupoBaHHOE HanpsxeHue
nuTaHus -6 B.

(OkoH4yaHue cnepnyer)

7
N.CEMEHOB,

rAy6bra, Mockosckoi obn.

Ipennaraemuiii Tecrep npegHasHa-
YeH A5 NpOBEPKU CBETOANOAHbIX Ce-
MUCErMeHTHbIX 3HaKOBbIX UHOWKATO-
pOB pacnpocTpaHeHHbIx cepuin AJ1305
n AJIC321A, b (ANC324A, B) u ana-
FIOrUYHBLIX, COBMECTHO C Npeobpa3oBa-
TEérneM ABOUYHO-AECRTUMHOIO KoAa B
KO CEMUCErMEHTHBIX UHAWKATOPOB —
mukpocxemon K176M02. MNpubopom
MOXHO NPOBEPUTL UHANKATOPL! KaK C
O6LLUUM aHOAOM, TaK ¥ ¢ 06LWMM KaTo-
nom. Npy NOMOLLM KOMMYTUPYIOLLINX
3NEeMeHTOB MOXHO aKTUBU3UPOBaTb
Lieny ynpasneHns MUKPOCXEMBI: rae-
HUE-UHAVKALMS, NOMNSKPHOCTL BIXOAA,
NoBTOpEHUE — 3anomuHaHve. Cnepy-
€T 3aMeTUTb, YTO OAHOUMEHHbLIE Bbl-
X0Abt ¥ Bxoabl Mukpocxem K176102,
K176U103, 564104, 56415 no yoko-
neBke COBNafaioT, YTO 3HAUUTENLHO
pacluMpseT BO3MOXHOCTU npubopa.
MoxHO ucnonb3oBarhL ¥ NONHLIE aHa-
noru mukpocxembl K176M02 — muk-
pocxembl CD4511 u SN7447AN.

Mpubop COCTOMT U3 MEXAHUYECKOro
nepekmodarens — kogepa SA2, npect-
Ppa3ytoLLEro BXOAHOW BbICOKUN ypOBEHb
(norvueckyio “1") B ueThipexpaspsaHbiv
OBOVYHBIN KOf, U TPEX NaHeneK Nof kop-
nyc [JUN16, us kotopbix ogHa — Ana
YCTaHOBKM MUKPOCXeMb! U fiBE — ONSK
QAHAMKaTopOB. Monrtax npubopa kombu-

TECTEP

3HAKOBbIX MHOUKATOPOB
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HUPOBaHHLIN — (|EMY NUTAHWA BLINONHE-
Hbi NEYaTHLIM MOHTaXOM, OCTantHas
KOMMYTaLMS MOHTaXHEIM NPOBOAOM.
NposoHUKK 0B bEAVHEHD! B XKTYThI N0 Ha-

npaBneHnsm 1 NpuKpensiexHbl K nnarte
Knesawen mactukoi. Nuranve npubopa
— o1 NabopaTopHOro cTaburnmanpoBaH-
Horo 6noka nuranus (+9 B). )




B.LLEPBATIOK, BJIUCEHKOB,
r.MuHCK.

CMmeicn noHRTUR obpartHOW CBA3U
(OC) MOXHO NONLITaTLCA NOHATL AAXe
13 HasBaHus. YTo-To nenaercs “obpar-
HO". VlHorpa takas CBR3b HACTONLKO
3aByanupoBaHa, YTo cpasy yBuaeTsh ee
Hanuuue He ynaeTtca. ObparHas CBA3b
— 310, B 0OWEM cny4ae, Koraa Jvactb
TOro, YTO UMEEM Ha BLIXOAE Kakoro-nubo
“yepHoro siumka” (yctponcrea A), nopa-
erca obpaTHO Ha BXOA 3TOrO Camoro
“aumka” vyepes uenn OC (Kc), kak no-
ka3aHo Ha puc.1. IoscHUM, uTo “yep-
HBIM ALMKOM” KMOEpHETUKW Ha3biBaIOT
YCTpOWCTBO, Y KOTOPOTO U3BECTHbI BXOA-
HblE Y BbIXOAHbLIE CUrHanb!, HO “NOKpPLI-
Ta NONHbLIM MPakom” BHYTPEHHAR “Ha-
YuHKa".

ObparHas cefA3b, BoobLUle roBOpS,
nenutcs Ha aea Buaa. 310 NONOXKU-
TenbHas o6paTHast CBA3b (He Bceraa
Takas yX xopolias), korga curHan, npo-
wegwui yenu OC, yBenuuneaeTt Benu-
UYMHY BXOQHOIO CUrHaNa 3a CHeT Cnoxe-
HURA ¢ HuM. Taicke ObiBaeT oTpyLlaTenb-
Hast o6parHas cBfA3b (He 0bs3aTensHO
nnoxas), koraa curdan OC ymeHbwaer
BXOQHOW, BbIUMTaACL U3 Hero. Ewe ro-
BOPST, YTO NpY NONOXMTENBHOM obpar-
HO CBA3U (ha3bl BXORHOrO curHana v
curhana OC coenapaiot, a npy oTpuyua-
TenbHo — Bce HaobopoT, BXOAHOM cur-
Han u “OC-HbiA” NPOTUBO(PA3HbI.

NonoxutensbHas obparHas CBR3b B
YCUNUTENLHOM YCTPONCTBE NPUBOAUT K
YBENUYEHUIO YCUNEHUR U, ecni Takas
CBR3b OCTATOMHO CUIbHAs, 3TO YCTPOA-
CTBO MOXET NPEeBpaTUTLCH B reHeparop.
Beuay TOro 4To faxe HaunHatoue pa-
avontoburenu Tenepb yxe [OCTaTto4HO
rpamoTHbl, ¥ 3HAIOT, YTO CyLLeCTBYIOT
Takue NpuBOPbLI Kak onepauUuoHHbIe yCu-
nurenu (OY), uMeer cMLICA paccMoT-
pets ucnonb3oeanue obparHon cessv B
OCHOBHOM Ha NpUMepe 3TUX CaMbiX one-
pauuoHHEIX ycurmrenei. Beae ycunu-
Tens — OH “u B Adpuke” ycunurens,
naxe ecnv 1 onepauUuoHHbil. O Hem,
Npy xenaHuu, MOXHO NpouuTarts B [1].

Wrak — obpaTtHas CBSR3b B onepauu-
OHHOM ycunuTene. [lns nonHoi scHoc-
TV faBaiTe BCNOMHYMM NapaMeTpb! one-
PaLMOHHOTO YCUNUTENS, U Kakue OHU B
upeane (B ckobkax). KOHeuHo, Hac VK-
TepecytoT HEKOTOPLIE U3 HUX:

- K03 pUuLMeHT ycunenus (paseH
©6eCKOHEeYHOCTH);

- BXOAHbIE TOKM (BecKOHEeYHO Manbie);

4TO 3A “3BEPbL”
OBPATHAA CBA3b
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- BXO[JHOE U BbIXOAQHOE conpoTUBne-
Hus (6eckoHeuno 6onblLoe U, COOTBET-
cTBEHHO, BeckoHevHO manoe);

- Hanps)XeHue CMelleHWs HyNs Ha
Bbixoge (beckoHeqHO Manoe).

XapakTepuCTUKU peanbHbiX ycunure-
nei, 6eaycnosHo, He Takve. Ho ecnv Bb!
Denaerte He CMULLKOM MNPeL3NOHHY0
“WwryKoBUHY”, TO He Bynet Bonbliow
OWUBKON CHMTaTL yCUnuUTens naeans-
HbiM. Llenu nuranus OY nopgknouator-
cs “craHpaprHo”, T.e. Kk “+” u “-” 6uno-
NAPHOTO UCTOYHYKA MUTAHUA C UCNONb-
30BaHUEM BNOKUPOBOYHLIX KOHEHCaTO-
poB C1 m C2, kak nokasaHo Ha puc.2.
Ha cxemax ux pucyioT He Bcerga, Ho
3abbiBaTb 06 3TUX KOHAeHcaTopax Ha-
cTosiTensHO He pekoMeHayem! YcTaHae-
AWBAIOTCA OHWY HA MUHUMANBLHO BO3MOX-
HOM pacCTOSHUU OT BbIBOAOB MUTAHUA
QY.

Y Bot Tenepb, BCNOMHUB HEMHOTO NPO
OonepaLyoHHbIA yeunuTens, 3aMeMcs
BBeZIeHWEM B CXEMY €10 BKITHOHEHUR pa3-
NYUHbIX oOparHbIX cer3ein. byaem no-
nasarb curHan ¢ eoixoia OY emy xe Ha
BXOA U CMOTpETb, YTO U3 3TOrO noryva-
erca. [lanbwe, ogHako, HUKyAa He pe-

HEeLWbLCK, U NPUAETCA cnerka Hanpsyib-
cfs, YTo6bl HE 3anyTaThecs B BUaax ob-
patHOW cBsizu. VX He TaK yX ¥ MHOTO —
BCero YeTbipe, HO KaXdbln obnapaer
cBouMK ocobeHHocTsMu. Ha puc.3...6
nokasaHo, Kakum o6pa3omM oHn obpasy-
torcs. [laBaitTe NOCMOTPUM, 4TO 3TO 3a
CBR3u:

- napannenbHasi obparHas cBA3b
No HaNPsKeHKIo (puc.3), Npu KOTOpPoi
Ha BxoA ueny obparHoin ceasu Kge no-
CTynaet BLIXOAHOE HanpshkeHue, a Bbi-
X0A Lenm obparTHon CBA3U BKIIIOYAETCSH
napannenbHo BXOAY YCUnuTens;

- nocnepoBaTenbHas obparHas
CBsi3b NO HanpsixXeHuIo {(puc.4), KoTo-
pas oTAMYAETCK OT NapannenbHon TeM,
YTO BLIXOA Lienu o6paTHON CBR3U BKIO-
YyaeTcs NOCNefoBaTenbHO C BXOLHBLIM
cUrHanom;

- napannenbHast obparHasi CBA3b
no Toky (puc.5). 3geck Bxoa yenu 06-
paTHOW CBR3W BKIOUAETCs nocneaosa-
TenLHO C BLIXOAHLIM CUTHANOM, BCnen-
cTBUE Yero BenudvHa obparTHoin CBA3N
nponopuuoHansHa BbIXOAHOMY TOKY
ycunurens. Beixop Lienu obparHoit ces-
31 3anapanneneH Co BXOAOM;



- nocnepgoBarenbHas obpatHas
CBfi3b NO TOKY (puc.6), oTnuuaeTcs or
napannensHOM TeM, YTO, MOMUMO NOC-
nepopaTtenbHOro BKOYEHUA BXoAa
Lenn obparHoW CBA3KM, nocneaoBarent-
HO BKINIOUAETCSH ELLE U €€ BLIXOA.

CdpopmynupyeM, Tak ckasarts, npaBu-
na obparHbLIX CBR3EN, T.€. KaK OHU BNU-
A0T Ha UCXOAHLIN yeunuTenb (6e3 06-
parHov ces3u). Beeaenne OC namens-
€T BXOOHOE U BbIXOAHOE conpoTUBne-
HUA ycunuTens. Xapakrep 3Tux uame-
HEHUIA 3aBUCHUT HE TONLKO OT TOro, No-
noxurtensHas oHa Unu oTpuuarens-
Has, HO ¥ OT TOro, Kakum obpa3om oHa
NOAKNIOYAETCH KO BXOAY W BBIXOAY YCU-
nutens. OOC no HanpshkeHuIo (puc.3,
4) yMeHbLIaeT BLIXOAHOE CONPOTUB-
neHune ycunurtens, a no ToKy (puc.5,
6) — yBenuuusaeTt. NapannencHas
OOC (puc.3, 5) ymenblaer BxogHoe
conpoTusrieHne ycunuTens, a nocre-
pAoBarenbHasa (puc.4, 6) — yBenuun-
BaeT.

OtpuyarensHas obparHas CBR3b ur-
paet rnaeHyio ponb BO BCEBO3MOXHbLIX
ycunutensx. Hanpumep, B ycunutensx
3pykoBon yactotel OOC yMeHbwaer
koathuumeHT ycunenus. Moxker noka-
3aTbCs, UTO 370 “rnynas 3ares”, pas ko-
athdULMEHT yCUNEHUS YMEHLLUAETCRK.
NmenHo Takow orabie nonyuun BNOK,
koTopui B 1928 1. nonbiTancs 3anaTtex-
TOBaTb OTpMuaTenbHyto obparHyio
cefsb. OnHako, ymeHsLwas ko3gduum-
eHT yeunenus, OOC Taicke ymeHbLuaer
VW HENWHEWMHbIE UCKAXEHWUR, a KpoMe
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TOro, crabunuavpyer Bce xapakrepuc-
TukK yeunutens. Yem my6xke OOC, rem
MEHbLE NapameTpbl YCUNUTENBLHOIO
KacKkaaa 3aBUCKT OT NPUMEHEHHOTO One-
pauuontoro yeunutens (6e3 OOC), u s
KOHEYHOM CHETE OKa3bIBAETCH, UTO OHM
onpeaensioTCA TONLKO CBOWCTBaMU Ca-
Mo cxemsl OOC.

Bynem cuutartb, UTO Mbl yXXE UMEEM
npeacTasrneHne O TOM, YTO Takoe obpar-
Has CBA3b, M pPacCMOTPUM NPOCTYHO CXe-
My AByXkacKkagHOro TpaH3uCTOpHOro
ycunutens ¢ obpaTHOi CBR3blO, MOKa-
3aHHyi0 Ha puc.7. BHumatensHo no-
CMOTPEB Ha 3Ty CXEMY, MOXHO 3ame-
TUTb, YTO KONNEKTOPHLIN pe3auctop RS
TpaHauctopa VT2 BxoauT eLle u B cxe-
My obparHoM ces3n. 3anvwem napa-
METPL! 3TOrO YCUNUTENS C Pa3OMKHY-
TOW W 3aMKHYTO Lienbio 06parHon CBs-
3u. [ins ycunutens ¢ pa3oMKHYTOW 06-
parHoi cBa3bio nonyuum Ky=200 u
RgLix=10 kOM, a ecnv 3Ty cxeMy “cHab-
auTe” obpatHoin cessbio ¢ Ky=20 (Tak
chenaHo Ha puc.7), To 6ynemM umers
yxe: Ky=9,5 1 Rgyx = 500 Om. Pasnuia
DOCTATOMHO CyLleCTBEHHAR!

AYX panHOro ycunurensi — nvHen-
Has. A BO3bMEM, K NpUMEDY, 3NeKTpo-
MarHuUTHbIA 3ByKOCHUMATENL ANS BOC-
NpPOU3BEAEHUS rpam3anncy ¢ BUHUNO-
BbIX NNAcTUHOK (ABHOE “peETPO”NOo cpae-
Henuto ¢ CD- v DVD-auckamu, HO HEKO-
TOPLIE MENOMaHbLI BCEPLE3 CHUTALOT, YTO
“BUHUN" 3BY4UT NyuLLe). Yeunurens gns
paboTel ¢ HUM OONXeH umeTb AYUX,
YOOBMNETBOPSIOLLYHO HE HEMWU NPUAYMaH-
HOMy ctaHaapty RIIA. 310 BbHI3BaHO
TEM, UTO 3NEKTPOMArHUTHBIA 3BYKOCHU-
marenb pearvpyer Ha CKOpOCTb AABUXKE-
HUR umbl B 6opo3ake aucka, koTopas
YBENUUUBAETCA C YBENUUYEHUEM HaCTO-
Tbi 3anucaHHoOro curHana. Cnepoea-
TENbHO, KOPPEKTUPYIOLLUNIA yeunuTens
DOMKEH UMETL NOABLEM YaCTOTHOM Xa-

pPaKkTEpPUCTUKM Ha HU3KUX yacToTax u
cnapj Ha BbICOKUX.

HocrarouHo bnuvakas K 3TOMy cTak-
napty xapakrepucruka nokasaHa Ha
pUC.8. IMEeHHO TaKoi XxapaKTepuCTUKON
obnapaer ycunutens, cxema KOToporo
nokasaHa Ha puc.9. Hac OH uHTepecy-
€T KaK npuMep UCNonb3oBakHus oTpuULa-
TensHOoM obpatHoit cBR3u ans opmu-
poBaHUs HEOOXOOAUMON amMRNUTYOHO-
YACTOTHOW XapaKkTepucTuKu.

Ha nepeom onepayMoOHHOM ycunure-
ne DA1 cobpaH nuHenHbI yeunurens ¢
ko3appuumeHTom ycunenus okono 10,
KOTOPLIN ONpeaensieTcs orpularensHon
obpartHoil CBR3bi0. Ecnu kTo-HUbYabL
yXe unTtan npo onepaunoHHLIe YCUnu-
Tenu, OH, HABEPHO, BCNOMHUT, YTO KO-
3ahpULMEHT YCUNEHUR HEUHBEPTUPYIO-
wero ycunutens Ha mukpocxeme DA1
Ky=1 +R2/R3. Tak Yto paxe 8 3TOM 3ane-
MeHTapHoM ycunutene “npasut 6anom”
orpuuarensHas obpartHas CBR3b.

BrixoaHOE HanpskeHue nenuTcs ae-
nuTeENeM HanpsXeHus Ha pesuctopax
R2 v R3, # TO, YTO OT HEro nNocne 3Toro
0CTanocs, NOAAETCHA HA UHBEPTUPYH-
wuin Bxon mukpocxemel DA1. Monyua-
€TCK, UTO, KaK ¥ NONOXEHO NpU OTpULa-
TENbLHOW OOpaTHON CBR3N, YaCTb BLIXOA-
HOTO HanpsXXeHUs noflaeTcs obpaTHO Ha
BXxoA4 B npotusodpase. B ycunutene Ha
DA1 yens 06paTHOM CBR3N (pe3UCTOpL
R2 1 R3) yacToTHO HesaBucuma, ¥ no-
3TOMY OH YCUNMBAET BCE 4aCTOTHI (3BY-
KOBLIE) OANHAKOBO.

Co BropbiM ycunutenem (Ha DA2) He-
MHOro cnoxHee. B uens obparHoi cBs-
341 Y HEFO BKITIOYEH HE NPOCTO PE3NCTOop,
a [OBONLHO COXHAR KOPPEKTUPYIOLLas
Lenoyka. HoMuHans peancTopoB U KOH-
DEHCATOpOB B HE BbiOpaHbi Takumy,
yrobe1 AYX atoro yecunurens 6bina mak-
cumansHo 6nuskon k kpuson RIIA.

(OxkoHuaHue cnenyer)



A.KALLKAPOB,
r.C.-NMerepOypr.

[ocratouHo yacTo y pagvoniobute-
nen noasnserca HeobxoaumocTs obec-
neuvTL CBA3b MeXay AByMS obbekTa-
MU, HAXoAALMMUCA Ha HeBoNbLLIOM pac-
CTOSHUM ApYT OT fipyra, 6e3 0cobbiX npe-
TEH3UI Ha HaJEXXHOCTL 1 Ka4yecTBO CBR-
3u. Takan HeoGXoaAUMOCTb BO3HMKNA U
y MeHs — noHapotunock obecneunTts
CBRA3b MeXy ABYMS OTOENLHO CTORLM-
MU ROCTpOitkaMu (oadyamu) Ha paccro-
aHue okono 200 M. B kauectee nuta-
HUA B 1aHHOM NEPETOBOPHOM YCTpOM-
CTBE UCNONbL3YIOTCH aBTOMOOMNLHLIE
aKKyMynNaTOphl C KaXA0W CTOPOHLL. Tor-
Da yCTpOWCTBO aBTOHOMHO, ¥ HE 3aBW-
CcMT OT Hanuuus anekTpudecTea. Kpome
TOro, NpY NMUTaHMK OT CeTn B TenedoHe
CNbilWEH AOBONLHO 3aMETHLIA (POH, KO-
TOPbA RpaKTUHECKU HEBO3MOXHO yCTpa-
HUTbL. B KauecTBe NpOBOAOR UCNONL30-
BaHbl NPOBOAA apMe#ckon cesR3u (“no-
neBka"). EcrectBeHHO, YEM MeHbLIE
CyMMapHOE COnpoTUBIEHUE NPOBOLAOB,
TeMm Ha Honblliee paccTonHME MOXHO
yhanuts aboHEHTOB Apyr OT Apyra.

B ucxonoHOM nonoxewun Tymonepb!
1SA1 1 2SA1 HaxONRTCA B NOMOXKEHUU
“Beikn.”, n pene 1K1, 2K1 nogknioueHb!
K NuHuKM cBasu. [lna nogaun curHana
BbI30Ba OQHOMY 13 abOHEHTOB HEODXO-
OVUMO BKIiouUTL Tymbnep SA1 1 3amk-
HyTb KHOMNKY SB1 “Buizos”. Mpu atom
HanpshkeHue nutanms ¢ barapen GB1
nocTynuUT B nNuUHUO cBA3u. Mockonbky
Opyron aboOHEHT HaxoaMTCR B pexume
oXuaaHus, nogaHHoe nepebiM abOHEH-
TOM HanpsbkeHue BKNOYUT pene BTopo-
ro aboHEHTa, KOTOPOE CBOEW KOHTaKT-
Hon rpynnoun K1.1 nogact nuraHue Ha
reHeparop curHana Boizoea GN, npeg-
cTaBnsowmin coboin Mmynctueubparop
(reneparop 34), Hanpumep, aHanoruy-
HblA onucaHHOMY B [1]. 3TOT curHan m
YCNBIWUT BTOPOA aboHEHT.

Mocne 3Toro oH BKIOYAET CBOWN TyM-
6nep SA1, KONNEKTOPLI TPAH3UCTOPOB
1VT1, 2VT1 coenuHsto1CR YEpPE3 KOH-
nexcaropbt 1C2 1 2C2. YeuneHHble 3By-
KOBbHIE curHansl mukpodonos 1BM1,
2BM1 opHOBpeMEHHO BOCRPOW3BOOAT-
ca TenedoHamu 1BF1, 2BF1. Takum
obpasom ycTaHaBnuBaeTca AynnekcHas
cBA3b. [py OKOH4YaHUM CBR3W Tymbne-
pbl SA1 nepeBOAATCA B COCTOSHUE
“BbIkn.”, U yCTPOWCTBO NpWHUMaET UC-
XOAHOE NONOXEHME.

A npuMeHun B NEpEroBopHOM yCTpOu-
cree TpaH3ncTophl KT342B ¢ 6onswivm
k03P PULMEHTOM yCHNEHUs, HO peanb-
HO noponayT v KT3156. 1BM1, 2BM1
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— MUKpOOoHbE MK-164 unu aHanoruu-
Hble (yronbhete). 1BF1, 2BF1 — tene-
¢onbt TURa TOH-2 ¢ conpoTuenexveM
obmoTku He meHee 1400 Om, Pene 1K1,
2K1 — P3C10 (nacnopt 302) unu nio-
Oble manomoLHele, cpabartniBaiowme or
Hanpskenun 4...5 B.

Mpy HanaxvuBaHuu yCTpoNCTBa HEOD-
XOAWMO YCTaHOBWTL pexumbl paboThbl
TpaH3ucrtopos (noabopom R1) Tak, uro-
Obl Ha Ux konnekTopax OLINo Hanpsxe-
Hue 3 B.

ABTOMOGUNEHBLIE aKKYMYyNSITOPbE MOX-
HO 3amMeHuTb Ha obbluHbie BaTapeiku

TMna 373 ¢ CyMMapHbiM HanpsbkeHUeM
He menee 9 B. [laHHas cxema MMeeT CUinb-
Hyt0 3aBUCMMOCTb “AanbHOBOMHOCTU” OT
nuTarowero Hanpskenus. Yem bonbiue
ONVYHa NUHUM CBR3U, TEM bonbluee Ha-
NpsKEHWE HYXHO ANA AUTAHUR CXEMbI,
T.K. BO3pacTaioT notepv B npoeofax. Ha
paccrositie no 600 M BnonHe pocraroy-
HO HanpsxeHus nutanus 8...9 B.

INureparypa

1. K.CentorvH. ABTOMaTu4eckoe nepe-
roBOpHOE YCTpOuCTBO. — Papuomup,
2002, N6, C.35.
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CUYETUYUK MNMOCELLEHUIA

Ha TaKTOBbLIA BXOA CHETYUKA

DD1. mnynbc hUKCUpYETCA CHETUK-
KOM, WU Ha ero Bbixoae 1 NOsBNAETCH
BbICOKWI YPOBEHb, KOTOPLIN Yepes or-
panuuuTensHbli peauctop R2 nocry-
naeT Ha TPaH3UCTOPHLIA Koy VT1.
Kniou OTKpbIBAETCH, U 3aXUraeTcs
ceetoauon HL1. Mpwu crienyiowem oT-
KpbiBaHUM OBepy -cpabarbiBaeT KIod
LVTZ, 3axuraerca HL2 v 1.4.

3710 ycTpOMCTEBO nomoxer  +n
onpefenuTs, CKONLKO pas, Bt
HanpuMep, 3axoauiv B ABEPL 001 KS6MEB
VN OTKPLIBANW OKHO. Pl"v I11
PaGotaer ycTpoicTBO Tak. R 2
Mepkok BK1 kpenuTtcs Ha 10k H
[BEPHON KOpPOBKE, a MarHuT "l 5
— na asepn. MNpu oTKpbIBAHUU 5101 3
OBepu marbvT npubnvkaercsi I "5 R g
K repKOHy, 1 OH 3aMbLIKaEeTCS, p RO RT5 2
noaasas Tem CaMbiM UMMYNLC VL. VT7 KT315
) HLY...HLT AA30T75

Soss

MNocne 7 “nocewennit’ BLICOKUIA ypo-
BEHb, NOABNAIOLMACA HA BbiXxOOe 8,
nopaerca Ha Bxod cbpoca v ycraHas-
nueaer DD1 B Honb. CueT HaunHaeT-
CA cHauvana.

O.LLUPAEBA,
cr.Boposckonecckas,
C1aBpononsCKoro Kp. )




A.O3HOBUXUH,
r.pkyTck.

lMNpencraesTe cebe cuTyaymio: Baw
marnuTogpoH noxvueH. OpHako nocne
NepBOro HaXaTus YyXXMMU pykamu Ha
KnaBuwy “cTon”, ero MoTop 3abnokupy-
eTcsa u Gonbile He BKMouvTcA. Pasono-
KUpOBaTb €ro CMOXET TONLKO XO3RWH,
KpaTKOBPEMEHHO (Ha HECKONBKO CEKYHA)
noakniouve nepeMoiiky XP1 Kk rHespny
XS81. CaM x0351H Npy NONBL30BaHUU Mar-
HutochoHoM BO U3bexanue BNokMpOBKU
nNpY NeEpexofe U3 pexumoB NEPEMOTKH
(enepen v Hasag) M BOCNPOU3BE4EHUS B
pexvm “cTon”, NnpeaBapuUTENLHO HaXu-
MaeT KnaBuLLy “BPEMEHHBIN CTON”.

“CepalueM” 0aHHOro “NpOTUBOYTOHHO-
ro ycrpowictea” (YY) sensercs nons-
pusoeaHHoe pene K1 tuna PMNC32
(PC.520.220) ¢ pabouvm HanpsxxeHnem
10 B, xotopoe HapexHO cpabaTbiBaer
npv noaave Ha ero 06MOTKM ynpasnaio-
LLMX MMAYNbLCOB Hanpsixenvem 6...7 B
¥ MOXET UCNONb3OBATLCHA B KACCETHbLIX
maruuTohoHax C HanpsXeHweMm nuta-
HUR 6...12 B.

BcrpoenHoe B markutogoH 1YY He

“IPOTUBOYIOHHOE” YCTPOUCTBO
anAd MArHUTO®OHA

Tpebyer HacTponku. Heobxoavmo Tonk-
kO ycraHoBuTb pene K1 B ncxonHoe co-
cTOsiHVE. [Ins 3TOro npy NEpBOM BKNO-
YeHUU marHnTooHa cneqyeT NOAKNIo-
yuTL nepembiuky XP1 1 ybegursces, 4to
“+” UCTOYHUKA MUTaHWUSA NOAAH Ha MO-
Top M1 uepes 3aMKHyThIE KOHTaKTH 3 1
4 pene K1. MarunTopOH npy 3TOM HyX-
HO BKNIOUUTL B pEXUM “BOCRpOU3BENE-
Hue”. He nepeeoas marHmTogoOH B pe-
UM “BpEMEHHLIN CTON”, HaXaTb Knasu-
wy “cron”. MNpwu arom +U, nopaercs Ha
BuiBog 1 oomotku pene K1, pene K1 ne-

PEKIIIOMAETCA (3aMLIKAIOTCH KOHTaKTbI 2
u 3), u motop M1 obecroumeaercs. foc-
neaywoue BKNOHEHUA MarHuTodoHa
6yayT BO3MOXHB TOMLKO NOCNE KpaTt-
KOBPEMEHHOW YCTAHOBKM NEPEMBINKU
XP1 B rHesno XS1.

BmecTto nepembidku XP1 v riesga XSt
MOXHO WCMONb30BaTh rEpKOH C HOP-
ManbHO pasOMKHYTLIMU KOHTakTamu u
maruuTt. FepkoH ycTaHaBnNuBaeTcs B
no6oM yaobHOM MeCTE Ha BHYTPEHHUX
CcTeHkax Koprnyca MarHutogona. [Ans
NOBLILLEHUA CEKpETHOCTU TYY MOXHO
WUCNONbL30BaTL ABa repkoHa, ycTaHoB-
NEHHBLIX B pasHbiX MECTaX U BKNIOYEH-
HbIX lOCNEeAOBaTENLHO, & BCE AieTanu 1
coeauHmMTensHele nposoaHvky MNYY 3a-
NUTL 3NOKCUOHOW CMONOW C HERpO3pay-
HbIM HanNONHUTENEM.

Pene K1 moxHo 3amenuTts Ha PI1C32
(PC4.520.204, 205, 212) unn Ha MUHU-
attopHble TMna PINC45 (PC4.520.755),
umewumne pabouee HanpsxeHue
12+1,2 B u cpabaruiBaiolume npu Ha-
npsixeHuu ot 3,6 no 6,6 B.
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Xouy npeanoxuTs NpocTenllyto
KOHCTPYKLMIO aBTOMaTa BKITHOUEHWUS
oceewenuns. YOobCcTeo U AOCTOUH-
CTBO 3TOW KOHCTPYKUUU B TOM, YTO
HE HYXHO HWYETO U3MEHSATL B 3NeK-
TPOCETU KBApTUpLL. ¥ MEHR Takas
KOHCTPYKLMR MCNONbL3yeTcs Ans
BKNIOYEHWR OCBELUEHWA B Tyanerte
npu OTKpbIBaHUN ABEPU yXe Gonee
10 ner.

Cxema ouens Npocta. Napannens-
HO Y>Ke UMEtoLLLEMYCH: CETEBOMY BbiK-
novarento (SA1), kKOTopbilA Bhocnes-
CTBUU BCeraa Haxo[uTCs B NONOXe-
HUK “Bblikn.”, BKNtOUYAOTCH eule OAnH
(SA2) u kHonka (SB1). Onu kpensT-
€51 Ha KOCsiKe fiBepy C TakuMm pacue-
TOM, 4TOGLI NPU 3aKPLITON ABEepU Ha-
XOAUNUCH B HAXXATOM Nofnoxexuun. B
kauecTee SA2 s ucnons3oBan KHO-
NOYHbI Nepekniyarens OT HacToNb-
HOW namnbi, SB1 — KOHLIEBOW nepe-
knouarens Tuna MN1101Y4, Ho no-
nouger n moBoi apyroit Nepeknto-
varenb 6e3 dukcayuu, Hanpumep;
\MMSB.

“ABTOMAT”
ONnA NoACOBHbIX NMOMELWEHUA

-NOAAEPKUBAET BKITIOUEHHBIM 3aMKHYB-
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NpuHuyun pabotulyctpoucTea. [py
OTKpLITOW BEPU KOHTaKThl SB1 Haxo-
OATCH B 3aMKHYTOM COCTOSIHUW, NpU
3aKpLITON ABEPU — B Pa3OMKHYTOM.
KoHTakTbi SA2 B MOMeHT 3aKpblBaHWUs
[BEpPKU 3aMbIKatoTCs Unu pasmbikaoT-
Cs B 3aBUCMMOCT# OT npegbigyuiero
cocTosHus. Takum obpasom, ecnm SA1
6N BKIIOYEH, TO RPW NOCNEYIOLIEM
OTKpbiBaHUW U 3aKPbIBAHUU BEpPU OH
OTKIIUYUTCH, @ ecnu BbLIKIMIO4YEeH —
BKritountCs. [py OTKpLITON ABEPU CBET

Luascs kHonka SB1.

I.EPMAKOB,
r.Py3aes«a, Mopnoeuﬂ)

. A
BbIKMIOYATENb-AYEITb
OnsA NAMMbI

Hepenko ObiBaeT Tak, UTo HYXXHO
npoOATU NO OANUHHOMY KOpUAOPY,
HanpuMmep, B KNaaoeyto, Kakoe-To
Bpems nopaboTtarb TaM U BEPHYTbL-
cs obparHo. B Kopugope ectb nam-
noYKa ¥ BLIKItoYarerns BO3ne BXOA-
HOW aBepu. HO, BKNIOUMB NamnouKy
y BXOAa B KOPWAOP, BLIKIIOYUTL ee
MOXHO TONbLKO Ha 06paTHOM nyTy.
J1nsi 3KOHOMUM BNEKTO3HEPTUUN Npef-

«—
-2208 SM yq SA2

narato OCHaCTUTb JTaMNOYKY BTOPLIM
BbiKfliovatenem. Tenepb, 3axods B
KOPWAOP, 3aXWUraem CBeT C NoOMo-
weio SA1. MNMpoxocaum No Kopuaopy
u racum HL1 Beikniovarenem SA2,
yCTaHOBNEHHbIM BO3Ne KNnafoBKW.
BoaBpaluascs, Bce Npofensisaem B
obpartHOM nopsiake.

N.KONNAKOB,

r. HyuxxHwin Hoeropog,

\. J/




B.NANYHOBU4Y, B.MEOBEOEB, C.EOUNMEHKO,
r. Munck, YN “Benmukpocuctembl” HMNO “Unterpan”,

Ten. 277-96-53.

MUKPOCXEMA LOETEKTOPA
TOKA YTEYKU IL7101N

Mukpocxema aetekTopa Toka yTeu-
kv IL7101N npegHa3HauveHa Ans KOH-
TPONA NUHMIA NEPEeMEHHOro Hanpsixe-
Hms 127B/220B Ha Hannune TOKOBLIX
yTeuekK.

Npy BOZHWMKHOBEHMM YTEMKM B NIMHAN

MUKPOCXEMOI NOAAETCH YNPaBNAIoLIniA
curHan, NMHWA 3akopavveaercs, cpaba-
ThIBAET 3aLUMTA, W HANPSHKEHWE B NIMHUN
cbpackiBaeTcsi. KOHCTPYKTMBHO OHa
BbiNnonHeHa B 8-BbIBOAHOM kopnyce DIP

{pnc.1).

Oco6EeHHOCT MUKPOCXEMbI:

- NOHWXeHHas notpebnsemas moLy-
HocTb (P4=5 mBT) npn 127 B/220 B;

- BCTPOEHHbIN cTabunuaatop Hanps-
XKEHUST;

- BCTPOEHHbIN AnchdepeHUmanbHbIn
ycunurernb;

- BbICOK@s BXOOHas YyBCTBUTENb-
HOCTb;

- HebonNbLIOE KONMMYECTBO BHELUHMX
HABECHbIX 3NEMEHTOB;

- WUMPOKMIA iana3oH paboyei Temne-
patypbl (T = -30 po 85°C);

- BBICOK@si YCTOMUMBOCTE K LUYMY.

B coctae cxembl (pnc.2) BxoasT: c1a-
6unmnaartop HanpskeHws, anddepeHun-
anbHbLIA YCUNUTENb CUrHana pgatuvka

Puc. 1 Puc.2 . 5 MRS Puc. 3
S
Cmabusuzamop Im
HONDSXEHUR
IL710N
Cxema
NUMAHUA
Yeuaumens [
1 2 & IS 7
VD1 7
R2 ,S
8 RS | |00 s Ré
; O ::[3
1 Konmpoaupyemas 0.047
AUHUR ) : ot
— 0,047 T
KoHmposupyeMan Aukus -
Ta6bn. 1
Lo o ... .. L neperpyakuy NMHUY, Ko, yNpaenaeMbii
YCUINUTENEM, U CXEMA MUTAHUS YCUNU-
o1 VR Bxop 1 Tensa. BxoAbl yCUnuTens 3auimuieHs o1
02 N Bxoa 2 neperpysku.
Tunoeas cxema BknoveHmsa UC npu-
03 GND Obupit Beison BegeHa Ha puc.3. OHa pabotaeT cne-
o4 oD Bbixon AnddepeHUManbHOro yeunvresst ayrowwm 06pasom. Curkan neperpyskm
05 sc NUHMK, NOCTYNAOLLWIA C AaTuMKa, yCu-
Bxop xriaua nuBaeTcs AndchepeHLMansHBIM younu-
06 NR BbIBOA NOAKMOYEHU EMKOCTH TeneM v NoAaeTCs Ha KIkoM. npl/l npe-
)K -
o7 o8 Brixon BhiLLEHUM BXOAHBLIM HanpsikeHneM no
pora cpabatbiBaHus Vi, Kniod, UMeto-
08 Uge BbIBOf NUTAHMA OF UCTOSHUKA HANPAXEHUA LW TpUIrepHbIn adhdekT, nepexoamT BO
BKMIOYEHHOE COCTOsHME, W Ha yNpaBnsi-
IOLLIMI BLIBOA TMPUCTOPa NoaaeTcs Ha-
Tabn. 2

Hanpsbxenue nutanus, B
Tok noTpeGneHus, MA
Pabouan TeMnepatypa, °C
Temnepatypa xparerus, °C

FNotpebnaeman mouwHocTL, MBT

Vee 20
Is 8
Ta -30 ... +85
Tog 55 ... +125
Pq 200

npsxXeHue, OTKpLIBaloLee ero. Tmpuc-
TOP OTKPLIBAETCH W 3aKopaumBaer nu-
HUI0, 4YTO 3acTaBnseT cpaborarts 3alm-
Ty nuHum. Kniov Bo3epallaeTcs B ncxon-
HO€e COCTOSIHWUE NOCIE CHATUA Hanpske-
HUS NMTaHKUA cO CxeMmbl. [ins Toro yto-
6bl 3auimMTa NMHUKM ycnena cpaborarb,
Ha CXeMe NPUCYTCTBYIOT pe3ncTop R4 u
KoHpaeHcatop C4. BHeprus, 3anaceHHas
B 3TOM KOHAEHcaTtope, nopgaepxmBaer



Tab6n. 3

Tok notpebnetms BxogHOTo i - 580 Vee = 12B, -30
Is) - 400 530 _ 25
andbdepeHumanbHOTo YCUrMTens, MkA . N 480 AV|n = 30MB 85
HanpsxeHue cpabatbiBatms, MB Vr 9 13,5 18 Ve = 16B -30..85
BbixogHoM Tok guddepeHunanbHOro Vee = 168,
yCcunurensi Npy HANVMU BXOAHOTO L) 12 - 30 AVin=30mMB 25
CUrHana, MKA Ve=1,2B
BbixogHolt ToK awhdepeRuvankHoro Vce = 16B,
YCUNMTESS B PEXVYIME OTCYTCTBUR 31073 17 - 37 AViN=0 25
BXOAHOTO CUrHarna, MkA V;=088B
BbIXOHOM TOK Kmioya Npw:
Tsr=580MKA b 200 - - Vs = 1,4B, -30
Is=530MKA 100 - - Vy=0,8B 25
ls=480MKA 75 - - 85
Hanpsxete BxrioyeHus kmoya, B Vscon 07 - 14 Vec= 16B 25
ToK BKMONEHUS KIHONA, MKA kcon - - 5 Vec= 12B 25
BbIXOQHOM TOK XrEoda Vee = 12B,
(HM3KMI YPOBEHL), MKA os. 200 i B Vy=0.2B -30..85
Vee = 12B,
OropHoe HanpsxeHue, B Ve 43 - 6,7 L, = 20MA -30..85
RudbcbeperuvanbHoe BxogHOE _
nanpsbieHue, B Vin 04 - 2 Ibc = 100MA -30..85
MaKCUMaIbHOE HANPAXEHNE NUTAHWA _
NP¥ MAKCUMANbHOM TOKE NOTPEGNEeHus Veemax 20 B 28 ko max=TMA 2
Tok notpebnenna B pabouem Vz=05B, -
pexume, MA ke - 1.2 AVin= Vr 30...85
Vece = 168,
Bpems cpabarnisanun, MkC Ton 1 - 4 AVin= 03B 25

lMpumeyanue: B 31014 Tabnuie AV, — HanpsbkeHue Ha Bxone AnddepeHunanbHOro yeunuTens (pasHocTs
ROTEHLWANO0B MeXAy BbiBoAaMu 2 1 1), undposbie MHAEKCH! YKa3LBaloT Homep Buisoaa UC.

TUPUCTOP B OTKPLITOM COCTOSIHWM B Te-
YeHue TpebyeMoro BpeMeHw.
ConpoTtreneHve pesuctopa R1 nog-
Gupaetcs Takum 06pa3oM, YTobb! orpa-
HUYUTL TOK NOTPEBNEHNA MUKPOCXEMBI
(He 6bonee 8 MA), Npn 3TOM nNageHwe
HanpsYKeHU Ha HEM COCTaBNSIET Npu-

mepHo 21...28 B. Pe3nctop R2 obec-
nevvBaet HeobxoarMoe CMeLLeHe BXOA-
Horo auddepeHumansHOro kackaaa, R3
— BXOAHas Harpy3ka, R4 orpaHunavBaet
TOK 3apsif1a 3NEKTPONUTUYECKOTO KOHAEH-
catopa C4. KonpeHcatop C1 — counetp
nuTanus (1...10 Mk®P), konaeHcaropbl C2,

C3 — chunetpytoive (He Gonee 1mkd).

DOyHKUMOHaNbHOE Ha3HaveHve BbIBO-
[0B MMKPOCXEMbI NpuBEAEHO B Tabn.1.
B Tabn.2 npueBeneHbl NpeaensHuie pe-
XUMBI 9KCnnyaTauum, B Tabn.3 — oc-
HOBHbIE 3NEKTPUYECKNE NapaMeTpbl
MWKPOCXEMBI.

ANEKTPUYECKUE TMAPAMETPbDI
LIU®POBbIX U3MEPUTENEN

W3MEPUTEINTW EMKOCTU W UHOYKTUBHOCTU DM6013 U DL6243

EmMKkoCcTh

TouyHoCTb, %

YacTtora uamepenmin, My
3aupra Or Neperpysok
WhpyxmmeHocTb

TouHocTb, %

Yacrora namepernis, My
Wnamkaums paspapa 6atepen
Paamep aucnnest, Mm

MaxkcumarbHoe. Nokasaxue aucnnen

DM 6013

200nd/2t/20uD/200HP2MKDI20MKDY
200mk®/2000MKD/20000MKD

0,5%
8/80/800
Mpepoxparwmens 0,2A

EcTb
20 x 46
1999

DL 6243

2H®/20RP20012MKD20MKD/200MKD
1%

100/1000
Mpepoxparmens 0,2A
2MMH20MH200MM 2201 H
2
100/1000
Ectb
20 x46
1999
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NocrosHHoE
HanpsxeHhe, B

TONHOCTL, %

BxopHoe
conpTusneHmwe, MOMm

NepemenHoe
Hanpshxenue, B

TOqHOCTL, %

BxopHoe
conprvsnetme, MOM

YacToTHbin ananason, My

MocCToRHHLIA TOK

TouHocTb, %

3aumra oT neperpysok

NepemeHHbIA TOK

TouHoCTb, %
3aupTa oT naperpysok

YacroTHbIM AnanasoH. Iy
Conpotusenermre

TouHOCTb, %

3aumta oT neperpy3ok, B
EmKocTh

TouHoCTb, %
Temnepatypa, °C
TouHOCTh, %
Yacrora, kl'y
TouHOCTL

3aumTa
OT neperpysox, B

Tecr puogos

Koadhpumiment
yeunexust
TPEH3UCTOPOB

WHaonkaumst paspana
Garapen

3syxoBoi# Npobuk
coevHEeHWA

WmnynbCcHan Npo3BOHKa
Tect 6atapeu, B
Paamep aucnnen, mm

MakcuMarnsHoe
noKasaHwe aucnnen

MNMpumeyanusi:

0,2/2/20/200/1000
05

10

0,2/2/20/200/750
0,8
10

40..400

20MKA/200MKA/
2MA/20MA/
200MA/2A/10A

08

Mpegoxpatmrens
0,2A
20MKA/200MKA/
2MA/20MA/
200MA/2A/10A

1

Mpegoxpanurens
0,2A

40..400

200/2K/20K/200K/
2M/20M/200M

08
250

Ecm

Ecm

Ects

Ecte

Ectb
1,59
43 x68

1999

(X}

LW®OPOBBLIE MYNIbTUMETPbI

1 3w t

0,2/2/20/200/1000
05

10

0,2/2/20/200/750
08
10

40...400

200mMKA/
2MAS20MA/
200MA/2A/10A

0,8

(Mpepoxparurens
0,2A
200mxA/
2mA/20MA/
200MA/10A

1

Mpenoxpanurens
0,2A

40..400
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IHTEMPANbHBIE V.5~

(YACTb 2)

(NMpogonxenune. Hauano B NN4-6/02)

Mukpocxembt TPA0232 1 TPA0242 nmeloT 0guHaKoBOE Ha-
3HauYeHue, BHYTPEHHIO CTPYKTYPY W Lokoneeky. MC npeg-
cTaensieT cobol cTepeohOHMYECKUIA yCUnUTEnb, CNOCOBHIN
npoonmxMTeNbHO obecneuntb 3hheKTUBHYIO BbIXOAHYIO
MOLLHOCTL 2 BT B Kaxaom kaHane npy pabore Ha Harpyskm
conpoTtueneHreMm 3 Om. OTnMYMTENBHBIMM OCOBEHHOCTAMM
SIBNAETCS Hanuyue BHYTPEHHEN CXEMbl PErynMpoBKX ycune-
Hus B npegenax ot +20 ob o -40 ob, MynbTMNNEKCOPOB Ce-
nexumn BXofoB, Bxoaa bunepHoro curkana MK v cxembl no-
DaBneHus wenykoB. BxogHele Lenn ycmnutens gonyckawoT
nogady CUrHanoB Mo MONHOCTLIO AvddhepeHLMansHOn cxe-
Me. MMC xapaxrepu3yercs manbiMv BENUYMHamu Toka no-
KOSl ¥ TOKa NOTPEONEHMA B PEXUME OTKNIOUEHUS.

KoachhulMeHT yeuneHms perynupyeTcs noaadven nocTonH-
HOIo HanpskxeHusi Ha Bxod ynpaeneHus VOLUME. PaGounit
AuwanasoH perynuposku (oT +20 b fo -40 oB) nepexpbipaet-
cs 31 AUCKPETHLIMU YPOBHSIMU C BENWHMHOM Wwara 2 Ab. Ecnu
Ha Bxof VOLUME nopaHo HanpsbkeHue Bobiwe 3,54 B, 10 ycu-
nuTenb nepexoaut B pexum 6nokvposku 3eyka. Hanwuue
BHYTPEHHMX BXOOHbIX MYNBETUMNEKCOPOB MO3BONSiET BO36YX-
Jarte ycunutenb No AByM napam ctepeoBxogos. Cenekums
aKTMBHOW Mapbt ONpefensieTc COCTOSHWEM BXoAa ynpaene-
HuA HP/LINE He3aBMCMMO OT pexuma BKNIOYEHUS Harpysku.
B annapaTtype Tvina HoyTOyKOB, rae BHyTPEHHWUE FPOMKOrOBO-

Pexomenayemble yCRoBWA IKCnnyaTauuu:

- HanpsbkXeHue nutaHus, B

-~ HanpsiXkeHue BLICOKOTO ypoBHA Ha Bxoae SE/BTL
n HP/LINE, B >4
- HaNpPsXXeHWe BLICOKOTO YPoBHA Ha Bxoae SHUTDOWN, B >2
- HaNpsXKeHWe HU3KOIo YPOBHSA Ha Bxoae SE/BTL

nHP/LINE, B <3
- HaNpshXeHWe HU3Koro ypoBHs Ha Bxoge SHUTDOWN, B <0,8
- TeMneparypa oKpyxatoLei cpeast, °C -40...+85
MpeaenHbIE YCAOBUA IKCNNyaTaLum:

- HanpsbXeHue NutaHus, B 6

45..55

- BXOHOE HanpsxeHue, B -0,3..U,,,+0,3
- Temneparypa okpyxatoLei cpeast, °C -40...4+85
- TeMnepatypa kpucranna, °C -40...+150
- TeMneparypa nanku

{1,6 mm ot Kopnyca, B TeueHue 10 c), °C 260
AnexTpuyecKkue xapakTepucTku

npu 25°C, Up,,=5 B, R,=4 Om, K=2, BTL

(ecnu He oroeopeto oco6o).

~ HANPSXXEHUE CMELLEHWUS Ha Bbixoae (Kyc=2), mMB <25
~ BXOQHOM TOK Ha BXxOAE ynpasneHus

(Up,=Up=5,6 B), HA <900
- Tok nokost 8 pexvume BTL/SE, MA

TPAQ232 <15/<7,5
TPA0242 <20/<10
- BbixoaHas MowHocTe (K, =1%, =1 xl'u), Br 2
- KO3(PDULMEHT HENUHERHBIX UCKAXEHUIA

(Peep=1Br, =20 MNy... 15 y), %

TPA0232 0,4
TPA0242 0,22

~ WXPHUHA NONOCH! MAKCUMAaNbHOK BLIXOQHOM MOLLHOCTU

(K;y=5%), kfu >15
- NoAABneHue NyNbcayuii No NUTaHWIC

(f=1 kl'y, C4=0,47 mx®d, BTL/SL), b 65/60
- HanpsbkeHUe LLYMOB Ha BbIX0Ae

(f=20 lNu...20 Ky, C,=0,47 mxd, BTL/SL), MxB 34/44

3aBMCUMOCTb BEAUYNHbI ycuneHns oT COCTOAHNA

BXOA0B ynpaBneHusi
e A ey
N e - ) - Ve s
RN x2 ] ~ © %

BespasrmiHo | bespaarvuHo 0 BeapaarmiHo | Brnokuposra

0 0 1 LINE BTL
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O6upin BLIBOA, 3MEKTPUHECKN COEAUHEH C
TENNOOTBOASALLEN NNOWANKOH

Bxof yNpaBneHus MynsTHRNEKcopamu; npu “1"
AKTUBHBIMWU ABIAIOTCA BXOAHLIE CHTHAIM! HA
BoiBogax 6 v 20, npn “0" — Ha BbiBORax S n 23
Bxon ynpasneHus koadduumertom yeunenns UC:
NPy M3MEHEHAM HANPSKEHUS Ha HeM B Npepenax
0,15...3,54 B ycunenve namensietca ot 20 nb po
-40 nb

MonoXUTENMbHEIR BLIXOA IEBOFO KaHana B pexwmax
BTL u SE

MHBEPTUDYIOUMA MMHEHBIR BXOA NEBOTO KaHana,
noaxrrovaeTca npu “0” Ha BbiBOAE 2
MukpodoHHBI BXOA NEBOrO KaHara; NoAKMnoYaeTcn
npu “1” Ha BbiIBOAE 2

Bxof HANpsaxeHust UTaHUA BBIXOLHBIX KACK3N0B
HewHBepTupyloumi Bxo NEBOro KaHarna npu
nvddepeHumManc-HoM BO3BYXaeHK, 3a3eRReTCA
no NEPEMEHHOMY TOKY fiPH O[IHONOIIOCHOM
B036yxaeHUn

OtpuyatencHbif BoIXOA NEBOTO KaHana B pexume
BTL (BblCcOKOMMNENAHCHOE COCToAHWE B pexume SE)
HemHBEPTUDYIOLW BXOA NEBOIO KaHana npy
awhdepetunaneHOM 8036yxaeHn; 3asemnaeTcs
10 NEPEMEHHOMY TOKY NPY OAHOMOSIOCHOM
B8036yxaeHuw

BriBoA cpepHeit TOYKM AESMTENA HARPAXEHURA
mTaHna anst Lenei CMeLWeH1s

Bxon 6Guneproro kariana MK (rpeGyetca curtan
NpstMOYTOMbHOM hopMbl ¢ amMnnutynon Gonee 1 B)
Bxop ynpasnetiun pexsmamu SE n BTL. Npwn “17 —
pexum SE, npu “0" — pexism BTL
OTpuuyaTencHelt BbIXOL NPABOTO KaHara B pexume
BTL (BbICOKOWMNEAAHCHOE COCTOAHWE B pexuMe SE)
MopxreoqeHne K aTOMy BHIBOAY KOHAEHCATOPa
eMKocThio 47 H® obecneyqmBaeT paboTy BHYTpEeHHero
TaKToBOro reHeparopa. Npu HeobxoaumocTn
BHELLHEro 33[1aHUR TAKTOBOWM YACTOTHI Ha BLIBOA
NopaeTcH CUrHan BHELLHEro reHepaTopa

Bxon HanpsaxXenust MUTaHns BXOAHLIX KACKanos.
[inn oBecneuetnst Nyumx XapaKTepucTuk
HeoBxonuMa ero pa3Bsiaka OT Lenen NATaHUs
BbIXOAHBIX KackafioB

MukpobOHHBIR BXOA APABOFO KaHARNA;
noaxrecMaeTcs npy “1” Ha sbisoge 2
NonoxuTerb HbIk BEIXOA NPABOTO kaHarna

8 pexumax BTL u SE

Bxop ynpasrieHus pextmoM OTKIHOHEeHUa: nopava
Ha Hero "0 oTkruou2eT see uenv UC, kpome cxembl
onosHaBaHus curhana PC-BEEP

WHBEpTVpYIOLMA MMHEMHBIA BXOA MPAaBOro KaHana;
noaKIIo4aeTcs npy normieckom “0” Ha swiBope 2
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LOUT-

LIN

BYPASS
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puTenu BknovatoTcst no cxeme BTL, @ nMHenHbIe BLIXOAb! Unu 60Thl C BbIGpaHHBIM YpoB-
ronoeHeie TenedoHbl — no cxeme SE, NC apTomMaruuecku (gn n PW!)’ Hem rpomkocTy. CurHan
nepexoauT B pexvm SE npu akTvBauum Bxoaa SE/BTL; ycu- uot y PC-BEEP aktuBupyer
neHve npy 3TOM yMeHbluaetcs Ha 6 ab. GND 1 Z4 | TTT1GND Aaxe ycunurenb, Haxoas-
Tennosoe cConpoTUBneHye 24-BLIBoAHOrO kopnyca Tuna PWP HP/LINE 2 23 T RUINEIN LLMIACA B PEXKUME OTKNIO-
N5 NOBEPXHOCTHOIO MOHTAXA C TENNOOTBOASALLEN NMNoLLaakom VOLUME 3 22 [T SHUTDOWN | HeHMA. Mocne npekpatue-
cocTaensiet npuMepHo 35°C/BT npy yCTaHOBKE Ha MHOMOCHOMR- LOUT . 2[R0 HUs CUrHana npoucxoaut
HYI0 NedaTHyHo NNary, Yto gonyckaet paborty 6e3 A0NONHUTENb- . 20 N aBTOMaTUHECKWA BO3BpaT
HOrO TENNOOTBOAA C NOMHON MOLLHOCTHIO Ha Harpy3ky 8 Om npy INEIN 5 | [TRHPIN B 3TOT pexxvum. [ns Hapex-
TemnepaTtype okpyxatotLeit cpeas fo 85°C. LHPIN 6 BTV HOTO AETEKTVPOBAHUA CUT-
Hanwuve crieuvansHoro Bxoga PC-BEEP nozsonsier nepe- PYoo 7 18 [T IPvm Han PC-BEEP pomxeH
[aBaTb Ha rpOMKOroBopuUTEeNy 3BykoBoi curHan MK vepes ycu- RIN 8 7 [T10K vMeTb (hopMy MeaHapa
nutenb. Bxog akTvBMpyeTcs asTomaTtuiecku. Npm ero akTuBHOM LouT- [T9 16 T RouT- WUnNy MMNYNLCHOM nocne-
cocrosiiuy Bxogbl LINEIN 1 HPIN oTtkniouatoresi, a nesbin uN [T s [Tse/en J10BaTENBHOCTU C hpoHTa-
NpaBbi kKaHanb! NepexoanT B pexum BTL, TpaHcnvpys curHan mu meHee 0,1 MkC 1 anu-
PC-BEEP BenvuvHa koadpyumeHTa youneHus bunepHoro cur- Breass [T 1 % [T]PCBEEP TENBHOCTLIO NOCHINKU He
Hana vKcvpoBaHa Ha ypoBHe 0,3 1 He 3aBUCUT OT BhIBpaHHO- GND 12 B T6ND MeHee 8 rnepvoaoB; ero
ro YPOBHS FPOMKOCTK. Tlocne npexpatLieHnst BO30yXaeHust BXo- amnnuTya norkHa ObiTh
He MeHee 1 B.

na PC-BEEP, UMC Bo3BpatLaetcs B npeablayLinin PeXum pa-

BO3BPAILAACH K HANEYATAHHOMY (“PM” N6/02, C.40)

Kak ytoununu uarotoeuteny (3A0 “MYMOC”), tokoeas
TepMOTPEHNPOBKA LchPO-3HAKOBLIX UHAMKATOPOR, ONUCAH-
HuIX B crathe “NonynpoBoaHnkoBble yUhpo-3HaKosble

uu,quaTopbl KUIMLI46”, npoBoaUTCS Ha NBEanpUATUN-MU3-

roToBuYErie 1 NO3BONsIeT rapaHTUpoBaTh BLICOKYIO Haex-
HOCTL BbIMYCKAEMbEX MHAMKETOPOB.

MoBTOPHO NPOBOAUTL €€ Nepef yCTaHOBKGH WHAMKATO-
OB B YCTPOMCTBA NONL30BATENEN HE HYXHO.




TPAHC®OPMATOPbLI MUTAHUA 1Al A A

(Npoponmxermne. Hauano B NN2-5,7/02)

NpoponxexHune rabn. 2

PR

LN MR s 1 F -

WINM25x25, N

TAB8M 28 28 6 6 0,540 0420 0,540
TASOM 28 28 6 6 0,690 0,220 0,690
TASOM 56 56 12 12 0,300 0,170 0,300
TAIZM 56 40 12 10 0,360 0.141 0.360
TA9I3M 56 40 12 10 0,276 0,276 0,276
TA94M 56 40 12 10 0,141 0430 0,430
TAISM 80 80 20 20 0,197 0,128 0,197
TAITM 80 56 20 12 0,240 0,120 0,240
TA9EM 80 56 20 12 0,195 0,195 0,195
TA9OM 80 56 20 12 0,120 0,280 0,280
TA100M 80 56 20 12 0,165 0,060 0,165
TA101M 125 12 14 14 0,120 0,120 0,120
TA102M 125 112 14 14 0,060 0,180 0,180
TA103M 180 112 20 20 0,120 0,050 0,120
TA104M 180 112 20 20 0,039 0,176 0,176
TA105M 180 112 20 20 0,097 0,097 0,097
TA106M 160 140 20 20 0,130 0,045 0,130
TA107TM 160 140 20 20 0,094 0,094 0,094
TA108M 160 140 20 20 0,045 0,145 0,145
TA109M 224 125 25 25 0,100 0,040 0,100
TA110M 224 125 25 25 0,081 0,081 0,081
TAI1IM 224 125 25 25 0,042 0,140 0,140
TA112M 200 180 20 20 0,105 0,038 0,105
TA113M 200 180 20 . 20 0,075 0,075 0.075
TA114M 200 180 20 20 0,040 0,110 0,110
TAI15M 250 224 25 25 0,086 0,030 0,086
TA116M 250 224 25 25 0,060 0.060 0,060
TAT1TM 250 224 25 25 0,030 0,090 0,090
TA118M 315 125 35 35 0,070 0,045 0,070
TA119M 315 125 35 35 0,050 0,080 0,090
TA120M 315 280 35 35 0,048 0,048 0,048
TAI21M 355 200 40 40 0,060 0,030 0,060
TA122M 355 200 40 40 0,044 0,060 0,060
WNM25x32, N = 70 BA, 1 = 0,68/0,39
TA123M 28 28 6 6 0,600 0,480 0,600
TA126M 56 56 12 12 0,300 0,250 0,300
TA128M 56 40 12 10 0,410 0,190 0410
TA129M 56 40 12 10 0,325 0.325 0,325
TA130M 56 40 12 10 0,170 0,500 0,500
TA131M 80 80 20 20 0,200 0,200 0,200
TA133M 80 56 20 12 0,280 0,140 0,280
TA134M 80 56 20 20 0,230 0,230 0,230
TA135M 80 56 12 12 0,120 0,340 0,340
TA136M 125 112 14 14 0,200 0,050 0,200

{NpoponxeHune cnenyeT)
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Huly nporpamMmy unu onncaHve cnocoba ycra-
HOBKM U M3MEHEHWA 3neMeHTHoW 6a3bl ans npo-
rpaMmMbl-cumynaTopa “Electronics Workbench
EDA".

191123, r.C.-Terepbypr, als 12, UnbuH A.

Mensw s803bynutens “TaHtan BT-53M” Ha pa-
AvonpyemMHuK “3peana”.
Ten. (901) 496-35-00.

tkonel r.Coun nproBpeTyT NporpaMmmnpyeMbilii
TanMep ANA LWKONLHOro 380HKa (220 B) ¢ Hepenb-
HBIM LUWMKNOM.

354065, KpacHopapckuii kpan, r.Coum,

yn.\Yankosckoro, 7, wkona N7.

Ten. (8622) 94-37-04, 94-37-35.

Mpopam:

- HOBYIO, B 3aBO/ICKOV YNaKOBKe, aHTeHHy (10 —
15 — 20 m) Tna “GPA-30" ¢b.Fritzel”;

- KCB-meTp (3,5...150 MI'y) u sartmerp (100 BT)
B 0AHOM HeGonbLiomM Kopnyce (np-8a AnoHuu),

- 8HTEHHBIA NepekntoyaTesb (KOMNAKTHLIRY ANA
nByx aHvenH (np-ea Utanuum),

- AMHaMUYECKUA MMKPOGIOH ANA PE3NUYHBIX
TPEHCUMBEPOB CO CTAHASPTHBIM 4-NONKOCHBIM MUK-
podOHHbIM pasbeMom (Np-8a ABCTpum);

- HEGCTOfbHBINA INEKTPETHLIA MUKpodOH C Npea-
BapuTenbHbIM yeunutenem tuna “SM-6" ans scex
TpaHcusepos ¢.ICOM;

- ronosHble TenedoHsl (3akpbiTbie, ¢ 6onbunmm
ambyulopamu 1 conpotusnervem 16 Om) “Philips
SBC3370" co craHpgapTHeIM pasbemoM 6,4 MM ans
VMMOPTHbIX TPSHCUBEPOB.

Buktop, EWBVD.

Ten. 8 rXKnobuH (02334) 5-49-35 (c 8 no 16 4.},

3-46-57 (nocne 18 ).

My cxemy paamoctakumm Dragon CB-220
HYXAal0Ch B KOHCYNETELIMM MO YNYHLUEHMIO Ka4ecTsa
ee Moaynauum.

211813, r.Bo6pyitck, yn.Pokoccosckoro, 72 — 18,

AnekcaHpp.

Mpoparo xypHanel “Papuo” v “BPIT" 3a 1981,
1983, 1987...1989, 1992 u 1994 rr, nebonbwyio
6mbnnoTexy paanoTexHMYECKON NUTePaTyphLI.

455038, Poccun, Menabunckan obn.,

r.Maruutoropck-38, a/a 105. Genopos E.

Ten. (3519) 35-21-60.

Mponaro nnu Menao: papronpuemHukn P-250,
P-250M (c auanasotiom 28 MIMy); npubop paamo-
nwbutena (dactoromep + reneparop no 0,5 Mu);
ocuyunnorpagb C1-20, C1-49; cenekTUBHLIA MUK-
poeonkTMeTp B6-1; Munnueonsrmetpel B3-2, B3-38,
MB-2; undposov sBonsTMeTp B7-16; yactoromep
Y3-32; ncrounmk nuranma B5-21 (0...30 B, no 20 A);
TpaHcuBep Ha 6ase p/n “Bonka-K” (Bce AvanasoHsl,
UnhpoBas LWKaNa) + yCUNUTENb MOLLHOCTH Ha 3-X
ry-50; ocunnnorpadel C1-91, C8-17.

Ten. B Mockse (095) 291-24-53, Buktop.

Kynnio mobuniHeie KB- unu YKB-TpaHcusepbl,
HOoCUMble YKB-panuoCcTaHUmy (KenaTenbHo yKoMN-
nexToBaHHble, hupm YAESU, ICOM, Motorola v ap.,
B/y, mowHocThIo He metee 0,5 BT).

640023, r.Kypran-23, al/a 2055, LlJanamos A.A.

Kynmo kHury [ PyTkosckmn “UHTerpansHble one-
pauUnoHHbIe yeunurenu” — M.: Mup, 1978.

397903, BopoHexckas obn., r.flucku,

3-i nep_flekabpucros, 1.

NemewkuH H.A.

Npoparw paavonamnel TU-30, M-76, TN-76I,
M-116, TU-12B6, NM-154, MA-706, TU-41, TK-71,
un-6, rTMu-11, rMm-90, Ic-1b, rc-31b, 1c-14,
C-15B, NY-17, Y18, Y19, Y-29,Y-32, 'Y-33A,
y-50, NY-81M..

632735, Hosocubupckas obn.,

r.KynuHo, yn.MapteiHosa, 52. Kaprnos 1.13.

Ten. (258) 22-616.

Kynmo 3M®-9/1-500-3B 8 niobom konuyectse
WM NOMEHSRIO HA PAAVOTETANY, NaMribl, AETaNN oT
plc P-104.

624983, r.Cepos, yn.Nonoea, 17 — 6,

Menew C.B.

Mpopam pagronpueMHuk P-399 8 pabouem co-
crosikum € BNokom NuTanHmA, ron suinycka 1982.

215107, CmoneHckan obn., rBRabma,

yn.50 net MNo6eapl, 28 — 19. BukTop.

Ten. (808131) 31-031.

Kynniro supeomarumtodoH “3nexTpoHnka-Cam-
cyHr-BM1230” nu neHTONPOTAXHLIA MEXSHN3M OT
Hero.

390032, r.Ps3atb, yn.Kawupuna, 1. POBYC-P.

3anopoxkuH A.

Kynmio sakyymHble suikntovateny B1B; namnbl
ry-64. rMu-11.

NMpoaam 3MOAN-500C-0,5 n IMP-500-0,6C.

453265, bawkoprocTaH, r.Canasat-15, a/n 6.

Esretuin, RASWD.

Ten. (34763) 3-09-19.

Wy pyKOBOACTBO NO 3KCNNYaTaLMM, CXEMY M
npyryw undopmaumio ana paanvorenedoHa
ALCATEL 2674, roa Beinycka 1994.

225860, bpectckas obn., r.Ko6puH,

yn.Cypuna, 41. BUukTop.

Ten. (01642) 2-41-53.

E-mail: storm_@tut.by

HyXHbi kcepokonuu ctatei: UBSUG 13 “Pagwmo”,
N9/1960, C.44 n u3 “Amaterske Radio”, N2/1367,
C.56 (cpo4Ho, poporo).

383700, TamboBckan obn., r.Nepsomaick,

yn.lO6uneiHan, 1A — 1. Bnagumup,

Ten. (07548) 246-35.

Mpumy 8 pnap Nboi kKOMALIOTEP 1 KOMNMEKTYIO-
wme.

456430, Yennburckan obn., YAckui p-H,

n.BuwHeska. buyan C.

NMpepnararo Ha CD: Hamsoft-annapaTtHele Xyp-
Hanbl, NPOrPaMMBl AN BCEX BMA0B UMD POBOIA CBA-
an u CW, SSB; xypnanel QST, Paguoxob6u, Pagvo-
danat, CKP n 1.n.; cxembl aHtenH, PAu TRX, cnpa-
BOUHUKMY, CEPBUC-MAHYanNbl OTEYECTBEHHBIX U UM-
NOPTHBIX P/CTAHLIMA.

Npoparo: PA Ha 4-x 811, KCB-metp; P-105 —
2 wr.; pagmonamnel Y-17, 18, 29, 50, 70B, 745,
M7BT, K71, 6H3C; namnel ctaporo Tuna: 6)X8,
668 1 npyrue; BapuoMeTpel Waposele 1...70 mky;
KNE 5 cekyui; rapuntypel MCLI-A-18; konpeHcato-
pbl noacTpoeuHble 2...10 N®, koHAEHCATOPLI NPO-
xoaHble 3300 v 6800 n®; xypHans! “Papuo” ¢ 1983
no 1994 r; eCTb CXEMbI, TEXHUHECKME ONUCAHUA MHO-
FUX OTEHECTBEHHBIX ¥ MMNOPTHBIX P/CTaHLMMA 1 Bbi-
TOBO# TEXHVKKN. NHTepecytoT 6/y paguo- 1 namepu-
TerNbHAA TEXHUKAE.

428023, r. Yebokcapel, a/n 103, Banepuii.

Ten. 21-74-42.

E-mail : radyw(@cbx.ru

IHkonbHuK ¢ GonbLoi 6narofapHOCTLIO NPYMeT
B pap nwbele komnnekTylowme Kk IBM-cosmecTu-
MbIM KOMILIOTEPEM 1 LIMPPOBLIM BUNEOKAMEPaM.

Benapyce, r. Bapanosuun,

yn. ®abpuunan, 14 — 84.

Kynnio cxemy cBapouHoro annapara BME-120.

641807, Kypranckas obn., r.ijanpunck,
yn. M-Cubupsika n.36. Munus A. 1.
E-mail: minin@shadrinsk.zaural.ru

Wuy cxemy martutodoHa “Mask-231-ctepeo”
(MOXHO KCEPOKONUIO MNY OTCKAHUPOBAHHYIO).

355017, r.Crasporionk,

yn. flenunna, 318/2 — 55. Benan B. A.

Ten. 32-47-85. ’

Wuty cxemy npuemMHuka “Okean-209".
E-mail: drivel@yandex.ru

Huty cxemy 3neKTpo-My3blKalnbHOro HCTPYMEH-
1a “CKEPLO - 208-1".

Anaronui.

E-mail: achup@yandex.ru

Wuty cxemy marhmtocpona POCCUA - 211-1-cTe-
peo.
E-mail: dixie99@mail.ru

MpuMy B AAP KOMNLIOTEP N KOMNNEKTYIOLLME.
E-mail: zkr@freemail.ru

Mensio 2 namnel TY-746 Ha TpaHaucTopsl
KTS67A.

Ten. (06242) 9-72-14 (aHem),

(0624 2) 57-3-57 (Bevepom).

E-mail: v.bashkatov@de.db.energy.gov.ua

Kynnio pynnekcHeif unetp Ha 145 MIy ¢ pas-
Hocom oT 600 k' ao S MMy ana paguoniobutensc-
KOro penuTepa.

Ten. 07234-74788. Cepreni.

E-mail: ra3zcp@belnet.ru

Mpwrmy B nogapok 6/y komnblotep 6e3 moHnTo-
pa.
40034, YkpauHa, r. Cymel, yn.Kopotuerko, 15/311.
B.CTOPOXEHKO.

NMpoparo [Y-34b, HoBble.
E-mail: andy7 1@yandex.ru

lNpopaetcA npuemHuk P-326M, paboTaloumi 8
TpaHcMBepHOM pexvme. Boixon BY — okono 1,5 B
Ha BCeX anana3oHax.

446011, Camapckan 0bn., r.Cbi3paHb,

yn.bakuHckan. 17.

N.Tepexos, RA4HME.

Kynno namny NY-746 unu NY-696 nnn obmensio
Ha namnsl IY-50, NY-17, Y-19, IY-29, rC-4B.

160024, r.Bonoma, yn.K.Mapkca, 117°A" — 179,

BukTop, RATQKI.

Ten. (8172) 25-59-06.

Wy mukpocxemy TMP47C634N-R364, npouec-
cop nna Tenesusopa Philips 25GR6770/58R (wac-
cu 52-30.2) unu ee aHanor, nnm HopMaumio, Yem
€€ MOXHO 33MeH!TDb.

357100, CtaspononbCkui Kpaw,

r.HesuHHOMBICCK, YN.®pyHse, 170,

Bantabaes U.A.

INpopaaro paguonpremtnk P-250M2 8 otnnuHoM
COCTOSIHMM, BHTEHHBIN OUNLTP M AWMK C KOHTYpa-
MW Ha Pa3NUYHble AONONHUTENbHBIE ANSNE30HLI.

141152, Mockosckan obn., LLienkosckui p-H,

r.JlocuHo-TeTpoBCckUi, M-p-H ConHeutbln, 2 —4,

CrtynHukos B.B.

Ten. 7-48-42.

Mpoparo paputeTHble XKypHanel “BecThuk A.PA.",
“Aynnoanbmatax”.
Ten. (0852) 43-92-09, Bnagsmup AnexkcaHapoBsuy.

Wy npuHUMaManbHyo M MOHTXHYIO CXeMb! (py-
CYHKM NEYaTHBIX NNaT) NN NepecTporKU paauonpu-
emHuka P-326M B TpaHcusep.

Kynmo: TpaHaucTopel KT368A (10 wr.) , KT368B
(10 wr.), KM327A (20 wr.), KN3276 (20 wr.), KN307I
(20 wr.), KN3506 (10 wr.), KN303I (15 wr.).

694532, CaxanuHckas obn., 0.MTypyn,

n.KutosulW, a/a 1. B.Cycnakos, UAOFFP.

Wwy npocTbie, HO 3thdeKTMBHBIE CXEMBI YCHNU-
Tenei Ans yeenuuYeHun NansHocTv paauorenedo-
Ha SANYO CLT-75KM (yacTtota 165 MIMu), vnm Kyn-



N0 rOTOBLIA YCUNNTENb.
82601, Ykpauna, flyranckas obn., r.Csatoso,
als 41, A lluimban.

Kynso xypHanse! “QST” n “CQ" — 8ce BbINyCku
322001~

462421, OpeHbyprckan obn., r.Opcek,

yn.3anopoxckan, 30. I1. M.IpuasnH, UAISKC.

Kynmo ksapibl anst RA3AO Ha vacToty 7957 k'
(18...20 wr.), MoXHO OT paguocTaHuymm PCUY. kop-
nyc A520.

398032, r.fluneuk, yn.Mockosckan, 19 — 69.

LepbuHa N.A.

Kynmio xypHane “Paguonioburens. KE n YKB”
— Bce HoMepa 3a 1995...1996 rr.

356170, CraBpononsckmi Kpai. TpynoBokui p-H,

c.flonckoe, yn.Mupa, 2a. Conosbes C.C.

NMpoparo papuonameputenbHble npubopsl: oc-
uunnorpadbl C1-20, C1-49; cenekTMBHbIA MUKPO-
BONsTMETP B6-1, MunrmsonstMeTp B3-38; yactotomep
43-32; uctouHuk nutannn 65-21 (0...30 V, 20 A).

Ten. (095) 291-24-53, Buktop.

Kynnio onucanme 6noka 3aneKTPOHHOro 3axmura-
HUSA C OKTaH-KOPPEKTOpOoM “JnekTpoHuka-Ki1” ¢
NPUHUMONANBHOM ¥ MOHTEXHON CXEMAaMM M yKasa-
HUSIMM O YCT3HOBKE.

396901, BopoHexckan obn., r.Cemunykn,

yn.flenuHa, 7 — 2. XoasikuH A.H.

Ten. (8-073-72) 22-088.

Kynnio cxeMbl BKNIONEHWUN W TEXHWYECKME AaH-
Hile mMukpocxem LC7530, RSN312H24.

MpopaM B8CeAUaNa30HHBIA TpaHcUBep M3
“P1",1993, N4, C.45.

658540, Poccus, Antaickuil kpaw,

Pebpuxa PYTC, yn.flenuta, 3°A”. Cmonesikos C.B.

Kynnio MHOFOKaHanGLHyK0 PaAMOCTaHHUMIO AMaNa-
30Ha 27 M.

213811, r.bo6pyiick. yn.Pokoccosckoro, 72 — 18.

KanyctuH E.

BecnnaTHO BbICLINAIO CXEMbI Ha NIOBLIE TEMbI
v N60oit CNOXHOCTY, € NoAPOBHBIM onUcaHnem u
PUCYHKOM nevaTHon nnarvbi. [ANR nonyyeHun Karta-
nora cxem BhicHNanTe koHsepT ¢ obpaTHeiM anpe-
CoM.

357081, CraspononkbCckui Kp., AHApONOBCKURA P-H,

cr.Bopoeckonecckan, yn.LieHTpanesHan, 91.

npses A.

Kynmio kBapueseih CW-punstp FL-45 unu ana-
NoruyHbIM K TpaHcusepy IC-730. BoamoxeH obmeH
Ha KBapuesbli CW-unetp k “Kenwood™ YK-88C-1
wnu YG-455CN-1

629671, TiomeHckan obn., r. flavrenac-1,

aln 1, Kniowepos B.B.

Ten. (34669) 2-05-59 n 3-05-31.

E-mail: rwO9qw@mail.ru

Kynnio paavonpuemuvk P-389A (Katpau) nnu
npuemMHuk ero knacca (Bpuravtuna-M, Knen, One-
xoH-l'ermoc, Pym6).

fNyHes A.C.

E-mail: elder@mysun.com

Kynnro KoHTpONnep AMckoBona “BNeKTpoHuKka
MC8414" nnga MNK “3nexkTpoHvka MC1502".
E-mail: mishsv@om.msi.ru

Kynnio 3M®{1M-2,75B-500, nubo obmensio Ha
p/neranu. MNpogam 2 kOoMNNEKTa KBapues AN
UW3DI (auanasonHele), KNE va UW3DI — 2 wr.,
KNE ot P-311 — 1wr. Mar. nnaty Pentium 133 ¢
npoleccopoM, 6nok NuTanma AT (KOMNLIOTEPHBIN),
nokymeHTaumio Ha P-311.

184506, Mypmatckan obn., r. MoHyeropck-6,

aln 19, Anaes A. M.

Ten (881536) 5-11-16.

E-mail: uaizhv@monch.mels.ru

Wugy nevatHyio nnaty TenegoHHOro nHrepdein-

ca ua x-na “Paguonioburens”. 1998, N2.
694450, CaxanvHckan obn., noc. Hornuku,
yn flenytarckas, 6 —2 —7.
A.M.Esrpados, RAOFX.
E-mail: rabfx@yandex. ru

Kynnwo cxemy uundpoBOoro mynsrumerpa
MASTECH, my-64.

nopt-H”, p/c “Mank 16P22C-1", oriucanme n cxembl
nepefenky Wx Ha papuoniburenbckui AnanaloH
144..146 M.

Ten. (86365) 3-31-96.

Npopam unu o6Mensro TAHTAS BT-53m Ha
paavonpuemiunk “3BE3A".
Ten. (901) 496-35-00.

142670, Mockosckas obn., r.flukuHo-flyneso,
yn.MoutoBas, 13 —61.

Muxaunn.

Ten. (24) 14-52-14.

Tpebyerca nHbopMaumoHHan noaaepxka no
pemoHTy CD-ROM, CD-RW, DVD-ROM (Tonsko ot
wutenen r. MuHcka).

Ten. 8-029-660-58-11,

Kyrumo TexaokyMeHTaumio U cxeMbl Ha p/c “TpaHc- Cepren.

-

YBAXXAEMbIE YNTATENIN!

Modnucamscs Ha Hatuu XypHane! (undekcer: 48996 — “Paduomup”, 48924 — “Paduomup. KB u
VKB . 48925 — “Paduomup. Baw xomnsiomep”) eo il nonyzoduu 2002 2. MOXHO 110 Kamarozy AzeH-
mcmea “Pocneuams”, cmp. 235 unu no kamarnoay PO ‘Bennoqsma” ‘Tasemb: u xypHank: Pecrybnuku
Benapycs”, cmp.124 (paszden “‘U3darnus PO, pacrnpocmpaHsembie 110 Npsimbim 002060pam”).

Te. y K020 803HUKITU NMPOGHeMb! € NOGMUCKOU, MO2YM NOMYHUME ux u3 pedaKyul. Tam xe MOXHO
3aKas3’amb UMEIOUUECS 8 HanuYuu OmoesibHBIE HOMepa XypHarnoe 3a npedbidyujue 2006l

Wmerowmecn B Hanuuun Homepa Pacuenkv va 1 3k3.
loa {c y4eTOM Nepechinku)
Pagnomobutens. | Pagpnomoburens. | N 1 CHF | Mo Benapycy | Mo YxpanH
Paguonmoburent Bgfuuxoun mo::p Kgn: YKB ° :;)oo?pyﬁ.) (6en. p';yﬁ.) (rpnzq;:u)
19983, 5, 8 1—58—12 1,6,7, 11,12 25 800 6 I
1999/3,9, 10, 11 1—6,10,11,12 |1—3,5,6 30 1000 7 I
2000|2—5,7—12 [1—8,10—12 |4—7,9—12 35 1200 8
2001|2—6 1—6 2—6 40 1400 85
Paguommp Pagvomup. Paavomnp. Mo Poccym u CHI' | Mo Benapycy | Mo Yrpaun
Baw komnslotep |KB n YKB (poc. py6) (6en. py6.) | (rpmsHbI)
20017 — 12 7—12 7—12 40 1400 9
2002(1 — 12 1—12 1— 12 45 1500 10

Hallm nnaTexHbie peXBU3NTLI:
- ana xuteneu Poccumn u ctpan CHIN (kpome Benapycu) —
nonyuarens: OO0 "Pagviomup MNpecc”, UHH 7729404741,
p/c 40702810900010000084 8 OO0 KB “Arponpomkpenut”, -n LieHTpansHbin, r.Mocksa,
kopp- cyer 30101810500000000109, BUK 044525109
Aapec 6anxa: 113054, rMockea, yn.3auena, 436;
- ana xurenen Benapycu —
nonyyatens: Y “PNA", YHH 190218688
p/c 3012000004882 & ¢-ne Ne524 ACB “benapycbaHk” B r.MuHCKe xopa 121.
Aapec 6anka: 220028, r.MUHCK, yN.OU3KynbTypHas, 31.

Ha 6nanke noytosoro nepesona HeobxoAWMO OYEHb YETKO HANWCATL CBOW NOMTOBLIA HHOEKC,
nonHbIk agpec, GaMunuio, MMa U OTYECTBO NONHOCTLIO. B rpade “ina nucbma” Heobxoanmo
TOYHO NEPEYMCNNTB, KAKUE KOHKPETHO HOMEPA KaKOro 13 XXypHanos Bbl 3aka3biBaeTe.

Npu onnaTte NNaTeXHLIM NOPYHEHUESM HYKHO NPEABapUTESILHO BLINUCATb CYHET.
Bca ungopmanun no E-mail: rm-sales@radio-mir.com unu no ten./cbakcy B r.Muncke
(017) 221-01-10.

( MPMOBPETEHME OTAENbHLIX HOMEPOB XYPHANOB N
B POCCVU:
B 3A0 “Unrepnpecc — Jkcnpecc”: Tern. 8 Mockee (095) 208-85-55, 208-67-55, e-mail: inter@aif.ru

B maraavHax pagmoaetanes “YGUM v QUN™:

- r.MockBa, yn.[unsposckoro, .39 (ct. meTpo “Mpocnekt Mupa™ — papmansHas);

- .Mocksa, yn.Meana ®patiko, A.40, k.1, cTp. 2 (nnavd.Pabouuit nocenok, 15 MuH. o Besiopycckoro
BOK2ana),

- .MockBa, yn.beroeas, A.2;

- r.Aipocnaenk, yn.HaxumcoHa, 12, ten. (0852) 27-57-15.

Ha panuopbiHkax 8 Mockee: Mututickom (MecTa R4, S8, K52, E50, G56), LiaputibiHckom (MecTo 121).
B Mockae B uziarensctse “Conon-P”: yn.Cagosasi-Kyfipnhckan, a. 11

(cr. meTpo BappuikagHan, cT. MeTpo MaskoBckas).

Bpema paborel: ¢ 09.00 ao 18.00 kpome cy660Th1, BOCKPECEHBA.

Tenedou: (095) 254-44-10.

PagmopbiHku: LiapuiiHckuit (MecTo 13/A),

MuTuHckWiA (psig 8, koHTenHep 12, MecTo Z25).

E-mail: Solon-R@coba.ru

B “@onpe cogeicTBUA paguomoburenam-pagucram”: rMocksa, 4-i Boikosckuii np., 10,
ven. 150-09-72, 150-04-16 (c1. MeTpo “BoitkoBckan”).

Ha YKPAUHE:

B Kuese B pnpme “Topm™, Ten. (044) 227-72-73.

B BENAPYCMU:

B Mukcke B maraavne “Kruura XXI eex”, np.®.CkopuHel, 0.92, Ten. (017) 264-27-97 (cT.meTpo

\ Mockosckas™). J




