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“Mup Oepxxumcs Ha mpaduyusix”— ao80psam aHanusare. Haw “Paduomup”— moxe!
lMo3momy, nodecdsi 8 koHUe 200a umoau, obbsensem nobedumenel — fy4wux asmo-
pos 2002 2.! B ux yucsno eowrnu:

U.Cemenos (rly6Ha),
B.CononuH (r.Konoton),
A.YBapos (r.6enropona),
B.®epnopos (r.Nluneuk),
M.lycros (r.Tomck),
B.LLlep6aTiok (rMuHck).

C.Abpamos (r.OpeHbypr),
A.ByTos (c.Kyp6a),
C.KacuHckun (r.YnosaHoBCK),
A.Kawkapos (r.C-letep6ypr),
A Konpynos (r.l'poaHo),
A.Netpos (rrMorunes),

Wx x0ym npu3asi— becnnamuas noonucka Ha 2003 200. lNopsivo noadpaersiem nobe-

\\dumenea! J
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YUTAMTE B HOMEPE 12/2002:

AJIAYXHH, RV3DHC. ITPOT'PAMMA EQSO — HHTEPHET-COE/IMHEHHE

PEITHTEPOB
Hmen doma komnvromep, 060pyo. 28y it Kaupmoul, Mukpogonom
U KOIOHKAMU U NOOK. i x Hnumep ), ¢ 1610 NPOZPAMUB
2080 MOXCHO 06LLAMBCR 2010C0M 6 PEMCUME DEATOHOZ0 EPEMEHI CO 8CEM
smupom. ITpozpamma ucnonsiyem noewviis 6ud coedunenus — Voice over IP
(VoIP), umo oznauaem nepedauy 2010co8bix coobwenuis wepes TCP/IP-
coedunenue. OOHUM u3 3ameNamenbHbX caoucme npozpammot eQSO
AGNAEMCA 80IMONCHOCMb Opzanusayuu Kanaia YKB-mpancueep —
Kxomnviomep — Humepuem. Paxmuuecku, , uepes maxoi KaHan 0ocmyn K
MEeCMHOMY penumepy Roayuaiom p 0 Ha. R 6 10008
mouxe 3emau, nuiub 66 6 Imoti mouxe 6oLt docmynen Hnmepnem.

H.IIOArOPHBIA. EWIMM. B.CEPTEAYYK, EWICA. VHY CBA3HOI O
TPHEMHHKA
Ilpednazaexoe ycmpoiicmao A€M Ca 0ONOINUMENLHBLM YCUAUMEREM
HU3KOI nacmomp 0as CaAIHO20 NPUEMHUKE (mpaucum:pa) u npeduasna-
ueHo OnR 0a 36y pmayuy Ha “ounamux”. Ycunumens ovens
dosai ce6x ép u.nom ci U,
o6radaem Kavecmaennbim npeum 1yL{eCcmeom nepeo uporo pacnpocmpa-
HeHHBIMU YCMPOiCmeamu, uszomosrennsiny na muxpocxemax KI74YH7,
K174YH14 (TDA2003) u m.0. Bxoonou cuznai, nocmynarowuit na YH4,
CHUMAEICA C HECUMMEMPUNHOZO HUIKOOMHOZO «uxoba npuemHura
20 018 NOOK.1 x me.
(o6wmo Imo H Y-ab1x00 ¢ Hazpy3ouHoit cnoco6uocmbm 50...100 Om uu
cummempuunsiis 600-0mMHblit 661X00, NACMO 6CMPEYAIOLYIECA & CEATHBIX
npuemMHuKax).

+

YUTAWUTE B HOMEPE 11/2002:
QUA

Pagnoniobntensckan xpoHnka

J1.KPABEL|. O nonb3e papnonioburensckoro x066u, nnm WRTC rnasamm xeHol
paanoniobutena

TYNHAHL, UYSXE. Papvonioburenn n passutue paguonpuema
H.KASAHCKIMI, UA3FT. NyTe yepes Bexa

DX-INFO
QSL via...

COPEBHOBAHUA

Kanenaapb copeBHOBaHwW#

NepeercTBO flanbHero Bocroka no panvoceasu Ha KB
MexayHapoaHble COpPEBHOBaHUA paauoniobutenen-unBanuios
HO.OHMIMKO, UT4UZ, VE3DZ. YkpanHckan komaHpa Ha WRTC 2002

ANNNOMbI

HALIMOHATTBHAS ﬂHI’IﬂOMHAH NPOrPAMMA "NYTELIECTBHUS
IO BOJSTHAM 3®HF.

Aammpan Hesenockon T V. (1813—1876); fipeBnmnin Opewex; Mepans
“HebbiBanoe 6psaet!™; NETPONABNOBCKAA KPENOCTb; TAHIYTCKOE
CPAXEHVE

POBUH30OHbLI B 3OUPE

A.QEJOPOB, RW3AH/WLTAP/9X0A/T2X/3D2AF. KING ONE BAKER,
MNKU UCTOPMA OAHOro NyTelecTeun B OxeaHuio

nyTb B 3®oUP

B.CHOPOB, EU1SA. Wkona HauuHalowero oneparopa
W.A0OMOPHBIN, EW1MM. AHrnviickuii ana pafvonioburenen

YKB
A.CH30B, UA2FT. CyHTesaTop 4acToTh! ANA paanocTtatuyuu “MNansma”

MOﬂEPHMBAuMﬂ
K Hal oMy
NN8-10/02 Y3nel pagrvonprveMumka P-326M

YCUNUTENN

A.KY3EMEHKO, RV4LK. MNepegernka ycunurens MOLHOSTH C NApannenbHoro

aHOAHOrO NUTaHWMA HA NOCNEAoBaTENbHOe
Bo: K Hane oMy

Paly

N7/02, C.22. A KYSMEHKO Ycunurens mowHocTn Ha NY-436 ¢ fipanBepom
Ha nsyx 6350

TPAHCUBEPbI

Tpakcueep IC-756PROI

B.AEPAMOB, UX5PS, C.TENNEXXHWKOB, RV3YF. KB-tpaHcusep "fipyxba-M"
WN.N0ArOPHLINA, EW1MM. CucTema ronocosoro ynpaeneHus VOX
CAMOAgUH. Nonocosoi n HY-anunnekcepot

AHTEHHBbI

B.INPUXObKO, EWSAU. MocToBbie METOAbI M3Me PEHMA

DAWIKECT

[IOCKA OEbSIBNEHWNA
CQds ...

[y
Baw kcamnbiemep

YUTAUTE B HOMEPE 12/2002:

B.BACHJIEHKO. WEB-CTPAHHI[A COECTBEHHOIO HMEHH
Foavuuncmeo becnaamubix cepeepos, maxux xax altavista.com,
infoseek.com, tut.by, date.by, yandex.ru, narod.ru, rambler.ru, mail.ru,
pisem.net u op., npebocma« s0m om 2 00 20 M6 npocmpancmea 0as
co30anus cmp uku & H, Ho xaroe 6yoem y nee ums —
<your_name>.<server>.<domain>! Hpoubx 006016HO HECTONCHYIO
npouedypy pezucmpayuu, 66 modceme becniamuo noiyuums OnR ceoeil
web-cmpanuys domennoe ums suoa www.<your_name>.tK.

M POLHH. OTK/IFOYEHHE “OIACHBIX " PAOHYECKHUX PEXKHMOB B

DOS
Echu sawa SVGA-6ud 1p 00epoici zpapuueckie pexcumnsl ¢
6oabuuum paspesienuem, yem cnocoﬂeu omobpazums eaiu moRumop
(nanpumep, eudeoxapma “moxcem” 1024%768, a wonumop — monvko
640+480), enonne 603mo031cHa Cumyayus, Kozba HeKxomopas npozpamma,
obnapyycue 00CmynHocns pexcuma ¢ 6bICOKUM PaIPeluenuem, 603o.mem u
exsuouum e20. Taksce ebl cami moyiceme no Meocmopo.m’uocmu, unu ne
002a0b18AACH 0 MOM, ¥MO Oeaeme, y( 8
npozpamme pexcum ¢ 8bICOKUM paspeluenuem. B Ayumen myuae, emecmo
HOpmaabHO20 u306paxcenun na IKpane noséamcs “nonocw”. He euos
U306PANCEHUR, GBI MONCEME U HE GHLIMI U3 NPOZPAMMBI, NPUOEMCR
nepezazpyxcamocs, umo cano no cebe docmamouno HenpusmHo.
B xyowem cayuae — aawu p Moxcem aviiimu u3 cmpos. Iloymomy
BKIIOUEHUE MAKUX 2PAPUNECKUX PEHCUMOEB, KOHEUHO, XOPOWIO bl
sanpemums. Iped:1azaeman npozpamma-pesudenm cayycum ons ymoi

ueu.
A.TOPSTYKHH. EASY MOUSE: OT ITPOCTOI 0 [10 CJIO’KHOIO — OMH
KJ/IMK

B e npueeod. OUKQ nepedeiKu d8yxKi 2 wonuu Easy

Mouse ¢ unmepepeiicom PS/2 npouseodcmea uzeecmuoii & KOMNbIOMEPHOM
Mupe u nonynsaphoii cpedu no:ivsosame:tei pupmv Genius ¢
MPEXKHONOUHYIO.

YUTAUTE B HOMEPE 11/2002:

BOKPYI NK

KOMIBbIOTEPHBLIE TOPHU30HTbI

H.TYTKOBCKASL. KBaHTOBBIM KOMNBLIOTED: OT WAEH K BONAOLEHWUIO
HE TOJIbKO HOBUYKY

Serrgio /HI-TECH. C Mypy NO HUTKE, WM NeKapCTBO OT NapaHonm
JH.YEKAHOB, FRANCHY (3opunD), C.BACU/TLEB, A.I'Y/ISIEB.
Tnoccaputi coBpeMerHbix 3D-TepMrHOB

A.FOPSIHYKMH. O 3HadeHuu paspelualolen cnocobHocTm
KOMMYHUKALINN

Serrgio /HI-TECH. Npotokone: UntepHer

DAWDKECT
NMPOrPAMMbBI U ANMOPUTMbI

Y WKONBLHOHX JOCKN
A.KAH. DL vs. DL: nBe pa3nuunble KOHUENUMM ypaneHHoro obyyenmna

YPOKW NMPOIrPAMMHUPOBAHNS

M. LO/IMHCKMI. Pelserne 384a4 Ha rpadax

A MBAHUYUKOB, U.MBAHYMKOBA. Tpaktats o Dynamic Link Libraries
U.LINPKO. MaccuBbi: COPTMPOBKa K NOWUCK

ANANOIr NPOrPAMMUCTOB

O.BA/IBIA. PaboTa € MBILLKON

A.HEBOPCKMY. Web-crpaHuus na Delphi

PONMKOLCOOPER. MNpahuka v aHMMaLms B NPOrpaMMUpOBaHun

PELENTbLI
C.PIOMUK. “CekpeTHbie™ nopTs! B “Sega Mega Drive-fl”
A.FOPSIHUKIH. MOBMnbHBIA AOMUK ANA “BUHTA"

E.LUMNTBEHNKOB. Cnocob naroTosneHusa kabens
ANA NOAKNICYEHHA MOJEMA

MUP 8 BUT

W.POLLH. Wenonb3soeatine n3burouHol MHopMaLumn
ANR 33WuTh! (HainoB OT NOBPEXAEHUA

A.CH3EHKO. Beictpas neuars cnpanta

(He pai cebe 3acoxHyTb!)

M.QAXPHEB. Welcome to life

KOMMNBIOTEPHBIE XPOHWKW

UFPOTEKA

ELROND. Conpat Ypauu 1I: fisontas Cnupans
K.K/TMUIEHKO. Cara o noenanvu nyfia conu ¢ Henchman'om
NOCKA OBbLABMEHUN

Kynnio, npoaam, obmeHsio



IEAH3MCTOPHOE

B.OEOOPOB,
r.ExarepuHbypr.

SEYHANE

Puc. 1 +Un

Buix

Puc. 2

+Un

Buix

Bx

C MomeHTa NosiBrneHUs TPaH3UCTOPOB
B YCUNUTENAX MOLLHOCTH 3BYKOBbIX Yac-
ToT (YM3U4), ux npecnenyeT 310w pok
— “TpaH3ucTopHoe 3ByyaHue”. [1o yT-
BEPXKAEHUID MY3bIKAHTOB, 3BYK Kak Bbl
C TPYAOM “npopupaercsa” CKBO3b yCu-
nutene. Co3paerca Bneyarnexue, Yto
Ha NyTW CUrHana CTOUT Kakoe-TO npe-
narcTsve. M3-3a 3T0ro niogu ¢ TOHKUM
CNyXOM NPEeANoYUTaINT NaMnosbIe ycu-
nurenu. bbino NpesnNoXeHo MHOTO Ba-
puaHToB 06BLSACHEHUS 3TOro heHoMeHa,
HO HW OfIMH U3 HUX TakK OO KOHLA W He
obbACHUN DU3NYECKYIO CYTb ABMEHUS.

PeweHuve, no MOEMY MHEHUIO, OKa3bi-
BaAETCs A0 yAUBNEHWS NPOCTHIM: HAAo
NULLb CPaBHUTL NOCTOSIHHBIE BPEMEHU
(Tex) BXOOHBIX Lienen TpaH3ucTopa u
namnbl. CTOUT X caenaTk OUHaKOBbI-
MU, 1 OT “TPaH3WCTOPHOTO 3ByYaHUs" He
ocTaercs v cnepa.

PaccMoTpyM NOCTOSIHHYO BpeMeHu
namnoeoro kackapa (puc.1).

Tax = CogRoe = 1-106-1-105=1 (¢), (1)

roe: Ceg — €MKOCTb KoHaeHcaTopa
cBsi3u, obbIvHO Bepetcs
B npepenax 1 Mk®;
R1 — conpoTtusneHue pesucrtopa
yTeukH, 0BbIvHO He meHee 1 MOwm.
lNpu pabote namnbl B yCUNUTENBHOM
Kackage Ha ynpapensioLen ceTke ckan-
NBAKTCH 3NEKTPOHLI, NONHOCTLIO 3anu-
pasa namny. MNoaromy B8 cxeMy BKMoYa-
ertca R1, cHumaroiee atoT 3apsa. Be-
nuyvHa ero 6onblie 1 MOM, u 8 ocHOB-
HOM OHa onpegernser obLee aKsuBaneH-
THOE CONPOTUBMNEHNE NAaMNOBOTO Kacka-
[a, NOCKONbKY BXOAHOE CONpOTUBNEHUE
caMoi namnbl HACTONLKO BonbLUOE, YTO
He BNUuSeT Ha Ryg.
Y TpaH3uCTOpa BHYTPY HET BaKyyMHO-

ro NpoMeXyTKa, KpucTann obnapaert ro-
pa3no MeHbLIMM CONpoTUBNEHWEM, fa
elle HeobxoauMbl HU3KOOMHBIE Lienw
cmetuleHus. Bece aTo B cOBOKyNHOCTU
MHOTOKpaTHO yMmeHbluaeT Rgee. Ha
pMcC.2 NoKa3aH TUNUYHBI TpaH3UCTOp-
HbIW Kackan.

B Touke A 3kBMBaAnNEHTHOE CONDOTUB-
neHve onpegenseTcs napannenbHbiM
coeauHenneM R1, R2, Rgx vT:

R1+R2
RiRp TRV

Rae=Rirro o @
RI-Rz VT

B 3aBUCUMOCTY OT HOMHUHANOB PE3u-
CTOpOB, TUNa TpaH3UCTOpa, €ro Koad-
duLMeHTa ctaTuieckoro ycunenus Bey
u cnocoba BknwYeHus, Ry B
100...1000 pa3 MeHblIE, YEM Y Namnbl,
¥, Kak Obl MBI HU CTapanucb, Bcerga
6ynert TakuM. [Ina QOCTVDKEHUSA Tgy 1AM-
Nbl OCTaeTCA €AUHCTBEHHBIA Ny T — CO-
OTBETCTBYOWMM 0Bpa3oM yesenuuutb
Cce- BozHukaer sBonpoc, nodyemy xe pas-
paboTuuku ycunutenen, nepexops K
TpaH3uCTopaM, asTOMaTUYECKU HE yBe-
nuiunu Ceg? MNo-suaumMomy, Ha 3To eCTb
HECKOMBKO NPUYUH;

- NpUBbLIMKA K aHanorusm;

- yem Gonblwe KoHAEeHCaTop, TeEM
6onbwe rabapuTbl ycunuTens, YTo He-
XenarenbHo,

- npoBepka ObITOBOW 3NEKTPOHUKYU
NPOU3BOAUTCS C NOMOLLLID CUHYCOU-
BanbHbiX CUFHANoB, KOTOPLIE HE NO3BO-
NSAT 06HaPYXUTE UCKaXEHWS, BO3HU-
KaoLLMe B CIIOXKHBIX CUrHanax.

HJocTaToyHo nponycTuTb Yepes
TPaH3UCTOPHbIM Kackag Kakon-Hubyab
CNOXHbIA CcUrHan, Hanpumep, Tuna
CTyneH4aToro “meangpa’, v cpasy xe

0BHapYXuBaTCH CUNbHBLIE UCKaXe-
Hus. VIHOrAa OHW HACTONBKO BENUKU, UTO
“meanap” Booble He npoxoauTt Yepes
Kackap. BmecTo Hero Ha Beixoge nosie-
NSIOTCH “NMUUKK” HanpsKeHus. 3ToT Bon-
poc 6onee nogpobHo paccMmoTpeH B [1].
Kak TonbKko Bce KOHAEHCATOPbI CBA3U
paccuuTeIBaoTCA No hopMyne:

Ccs " Rae 2 1 (c), (3)

BCE “NnYKK”, a BMECTE C HUMU U “TpaH-
3KUCTOPHOE 3BYyYaHue”, beccneHo ucye-
3aloT.

AHanoruyHoe, MOXeT GbiTb YyTh Nno-
nyuwe, NoNoXeHWe 1 B Criyuae npume-
HeHUs MUKpocxeM. Kasanochk 6, and-
depeHuuancHbie ycunurtenu, umes
sxoaHoe conpotusnenHve 1 MOM u
Bblle, NULIEHBI AaHHOMO HepocTaTka
TpaHaucTopos. Ho, B cuny HeobxoauMo-
CTU, BXOAbl MUKPOCXEM COEAUHSAIOTCS C
HaBECHbLIMU 3NIEMEHTaMV — pe3ucTopa-
MU, eMKOCTAMU, Apoccensmu, 1M3-3a
yero R, g HAUMHAET 3aBUCETL B OCHOB-
HOM OT NapaMeTpoB 3TUX 3MEMEHTOB,
CBOAS Ha HeT bonblioe BXOAHOE COnpo-
TuBnenve. Ho opmyna (3) v TyT non-
HOCTLIO MChpaBAsieT NONOXEHUe.

CnpawwuBaetcs, Kakoesa byner no-
rPEWHOCTb, BHOCUMas KOHAEHCATOPOM
Cce, Npu ero pacyete no copmyne (1)?
UTo6b!I HE 3arpoMoXaaTth CTaTbio, Npu-
BOXY (POpMYyNy pacdera NorpeLwHocTH
6e3 pokasartenscTs. OHa paer Makcu-
ManbHYyH NOrPEeWHOCTb, T.K. BeiBeAeHa
Ons camoro TpyQHoro curHana — CTy-
neHyaroro “mMeaHpgpa’.

Bce pgpyrve Tunel curHanos 6yayt
UMETb NOMPELUHOCTL 3aBEe4OMO MEHbLUE
MaKcumanbHOM.

1

A =2Ug(1-e 2RC), (@)
TK RC =1, 10!
1
A =2Up(1-e ), (5)

rme: A — MakcumanbHas pasHuua
HanpshXeHw B TeHEeHWE OHOTO
nepwoaa (nocne Cgg);
Up — MakcumaneHoe BXxoAHoe
HanpsXeHve, nogaBaemoe Ha
KOHAEHCaTOp CBA3Y;
€ = 2,72 — ocHoBahue
HaTypanbHoro norapudgpma;
f — vacrora curhana.
Hanpuwmep, npu f = 20 'y Makcumanb-
Ha# norpelHocTs byper:
- 1 -
A =2Up(1-2,72220) = 0,05U,.

Nureparypa
1. Paguomup, 2002, N6, C.3.
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CTPOUCTBO MHOIOKAHANBHOW

OBYXMPOBOOHOU CBA3U

Puc. 1
Y
i3
128
6OMA
& HL1
10 | AI3OTHY
Puc. 2

65 LTU-19
0,01 VT1 KTBO5AM

L1 TUT-19
VT1 KTBOSAM

YcrpoiicTtea (puc.1, 2) npegHasHase-
Hbl ANSA TpEXKaHanbHOM ABYXNPOBOAHON
CBfI3W MEXAY HECKONbKuMU aboHeHTa-
Mu. [ins npyuema npuMeHsoTCH obbik-
Hble TPeXNpPorpaMMHbIE TPaHCNALVOH-
Hbl€ FPOMKOTOBOPUTENU.

[na kKoOMMyHUKaLWY MCNONB3YIOT TPU
4aCTOTHBIX KaHana pagvoTPaHCASLUOH-
HbIX NMUHUA: HU3KOYACTOTHBIN KaHan
(3BYyKOBOW AMana3oH 4acToT) 1 ABa Bbl-
COKOMaCTOTHLIX — 78 1 120 kU,

Ha tpaHsucrope VT1 no cxeme eMKo-
CTHOI TPEexToukn cobpaH reneparop,
4acToTa KOTOPOro onpesenseTca nepe-
krirovatenem SA1. MogynupyoLuin cur-
Han ¢ BbIX0Aa MUKPOOHHOTO yeunure-
ns Yepes pasgenvTenbHbli TpaHcgop-
maTtop T1 nofaeTcs B paspbls KOMNEKTop-
HOW Uenu TpaHaucTopa VT1, n npomncxo-
DVT amnnuTyaHas MOAYNsLus reHepupy-
eMoro curHana. flpomogynuposaHHLIA
curHan nocTynaert B nuHuio cesian. fle-
pEeKioYeHne 4acToThbl reHeparopa npo-
MCXOAMT 33 CHET KOMMYTaLIMN EMKOCTEN.

B HM3KO4ACTOTHOM Auana3oHe reHe-
partop oTkntodeH. [pu 3TomM HU3KoYac-
TOTHBIN cuUrHan yepes TpaHcgopmarop
u koHpeHcatopet C1 u C7 (puc.1) unu
C1 n C6 (pmc.2) nopaercsa Henocpepn-
CTBEHHO B MIMHUIO CBSI3N.

Ceetogvog HL1 nHauumpyeTt BKMo-
YeHHOE COCTOSIHME YCTPOWUCTBA N O[JHO-
BpeMEHHO CTabunusnpyeT pabodyio To4-

Ky TpaHaucTopa. B kauectee kaTywku
UHAYKTUBHOCTU reHepaTtopa L1 ucnone-
3oBaHa O0BMOTKa UMNYNLCHOIO TpaHc-
dopmaTtopa TUT-19 MHOYKTUBHOCTLIO
0,55 M. B kauecTse T1 pOfyCTUMO UC-
NonL30BaTh pasgenuTenbHbllt TpaHc-
cdopmatop ¢ KO3 (pULMEHTOM TpaHC-
dhopmaumu 1:1...1:3, Hanpumep, corna-
CYIOLLUI OT CTapbIX KApMaHHbIX NpUeM-
nukoB. Bmecto TpaHcopmMaTopa Mox-
HO BKMOYUTH HM3KOOMHBIWN YIONbHHBIN
MUWKPOOH.

B kayecTBe MUKPOOHHOIO YCUnuTe-
N MOXHO Ucnonb3oeaTtk Y34 marHuro-
¢oHa, paguonpueMHuka, ycunurens
TpEexXnporpaMMHOro rpoMKorosopuTens
M1

Mpu NuTaHuu ycTpoiicTea ot 9 B no-
Tpebtnsemblil Tok coctasnsieT 50 MA; npu
12 B — 60 MmA. lpuem curHana MOXHO
Npou3BoAuTbL Takke Ha paguoBella-
TenbHbIM ANTMHHOBONHOBLIA paavonpu-
€MHUK NPSIMOTO YCUNEHUs, BXOQHOW KOH-
TYP KOTOPOIro NepecTpoeH Ha paboune
YacToTh YCTPOWCTBA U Yepes nepexoa-
Hbl€ €MKOCTM NOAKITIYEH K NWHUY CBS-
3u. [pu HEOBXOAUMOCTH HUCTO KaHanos
MOXET ObIThb yBENUYEHO.

B kauyecTse NuHUK CBA3U BHYTPY Yu-
pexaernin MoOXeT BbiTh UCnonkL3osaHa
He3apencTBOBaHHAsA (OTKNKOYEHHas)
aboHeHTCKan ceTb NPOBOAHOIO panvo-
BeLlaHus.

ﬁlﬁmTEEHﬁ%@ D.DULHUZI.

pY yCTaHOBKe ABUXKOB NOTEHLU-

oMetpoe P4 u P6 (puc.3) B mak-
cCUManbHOE NONOXEHUE, a PErynsiTopos
TemMbpa — B cpeaHee, ¢ MUKPOHOHHOTO
BXOAa Ha [LONONHWUTENBHBIA BBIXOL AuX
nocTynaeT curkan, yeuneHHbii Ha 37 gb.

Mpu yctaHoske noTeHumomeTpa PS5 B
[Ba KpanHuUX MOMOXEHUS MOXHO cae-
navh 3afjaHHbIn KaHan neebiM (L), npa-
BbiM (R) vnn xe cmewartk CUrHan Ka-
Hanos B M0G0 xenaemomn NPONOPLIUK.
BcnieacTeue WyHTUPYIOWETO JENCTBUS
R12, P5 n R15, P5, nput kpainHux nono-
XKenusx noteHuvomeTpa P5 BeixogHON
curHan kaHana cHwkaercs Ha 3 pb. Pe-
3uctopbl R16, R17 v koHaeHcaTopul C9,
C10 ocyiuecTBnsaioT AONOMHUTENBbHYO
UNETPaUUIO LIeny NUTaxHus.

Cxema NeBoro ycunurens-cymmaropa,
€ro neyaTHas nnara v cxema pa3metie-
HUS QeTane Ha HEW NpuBepeHbl Ha
puc.5, 6 n 7 cooteercTBeHHo. Ha cxe-
Me nokKasaHbl ABa Kackafa ycunenus.
OauH u3 Hux, paboTatotyuin Ha 1C3a
(pnc.5) — 3TO CYMMUPYIOWMNIA YCUITKH-
Tenb, a sTopon (IC3b) — paspenuTent-
Kbilt ycunuTens BCROMOraTeibHOro Bbi-
xopa (Aux). Oba ycunurens pasmetia-
IOTCH Ha OQHOI U ToW e nnarte. Makcu-
ManbHOE YCUNeHWe CyMMUPYIOLLLETO Kac-
kapna pasHo npuMepHo 9 ab. MNoatomy
obLyee ycunerue mukuiepa (nocne Bui-
uyutaHua 3aBana Ha 3 ob) paeHo 43 ob.
3AnemeHTh R18, R19, C11 1 C12 obec-
neJyuBaloT AONONHUTENDBRYIO hunkTpa-
LIMI0 HANPSXEHUsT NUTaHNS.

Cxema npasoro cymmatopa v etle
OBYX OpYrUX YCUNUTENbHBLIX Kackaaos
npvseaeHa Ha puc.8. MNnarta u cxema
pa3mMelLienus netanen Ha Hew nokasa-
Hbl Ha puc.9 u 10. Kackap Ha 1C4b —
TOYHO TaKOW Xe, KaK u Kackag Ha IC3a;
YCUNEHWE Y HUX TakoKe OQMHAKOBO. Ypo-
BEHb BbIXOAa perynupyerce NoTeHUuo-
meTpom P9.

MHavkaTtopbl BbIXOA0B 060UX KaHanos
(puc.11...13) cobpaHel Ha opHON ObLLEN
nnate v cogepxart Tpu UIMC: no ogHon
MMC tvna LM324 B KaxaoM U3 KaHa-
nos (IC6, 1C8), ycunurenu KoTopbix pa-
60TaloT Ha KoMNapaTopkl, U eLe OAHY
MMC (tTuna LM1458), nea onepauvion-
Hbix yeunutens: kotopon (IC7a, IC7b)
paboTaloT No OTAENBHOCTU B KaXI0M U3
KaHanoB B Ka4eCTBEe NUKOBbIX [ETEKTO-
pos. Ha puc.11 npvBegena cxema vH-
[vKaTopa NeBoro kaHana; psioM C Kax-
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AbIM 3NeMeHTOM B CKOBkax ykasaHbl
0b603HauYeHNss COOTBETCTBYIOLLMX 3ne-
MEHTOB NS CXEeMbl BTOPOro kaHana.
Kaabiii U3 BLIXOA0B CYMMUPYHOLLMX
ycunutenen (puc.1) noakno4aeTcs Ko
BXOAY COOTBETCTBYHOLLEro nHaukarTopa.
Ha koHgeHcarope C1 (puc.11), nogkrio-
YEHHOM K BHIXOAY BbINPAMUTENS Ha
IC7a, BO3HUKAET NONOXWUTENLHOE Ha-
npsbkeHve, NponopLMoHanLHoe amnnu-
Ty[e BXOQHOIO CUrHana; oHo ynpasns-
€T HEeVHBEHTUPYIOLLMMY BXO4AMU KOM-
napatopos 1C6a,c,d. Ha nHsepTUpylo-
uie BXoAbl KOMNapaTopoB NoaaeTcs
ONOPHOE HanpsXeHWe C PE3UCTUBHOMN
uenovky R21-R27-R23. Ha Hee nocTy-
naer Hanpshkenue +2 B ¢ penurens, ob-
pasoBaHHoro pesuctopamu R11-R13.
Bropoin koHel, AenuTensHou LEenoykn
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NOAKNIOYaeTCsl Ha 3EMNK0 Yepes pesuc-
Top R25. 3peck xe nogknovyaercs ve-
pe3 R9 1 D3 suixop 1C6a. [lo Tex nop,
noka B Touke “P” HanpsixeHue He npe-
BuiwaeT 2 B, B Touke “A” Hanpshxenue
nomkHo GeiTe 0,14 B.

Mpu OTCYTCTBUM YNPaBNSIOLLErO CUr-
Hana, Ha uHBepTUpyloilem exoae 1C6b,
HanpsKeHWe HUXE, YEM Ha HEUHBEPTU-
pyoLLEM; NO3TOMY HanpsXeHue Ha Bbl-
xopae komnapartopa bnusko k +12 B. B
TaKOM Crnyyqae BCe HaXOQSALLMECH HUXKe
KomnapaTtopbl 6yAyT 8 NpOTUBOMNONOXK-
HOM COCTOSIHUM: Ha WHBEPTUPYOLLME
Bxoabl 6ypeT noctynate C genurtens
ONOPHOE HaNpPsXKEHWE, a Ha HeUHBEpPTU-
pytoLLiMe BXOAbl — HanpsxeHue C NuKo-
BOFO BHINpAMUTENS, T.€. okono -12 B.
HAuon D3 3anepr, ceetoavon D12 roput.
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Mpuv nocTynneHun Ha BXo4 ynpasensi-
HOLEero curHana, HanpsbkeHue B ToYKe
“P” yBenuumBaeTtcs, 1 Kak TOMbKO OHO
npesbicuT 0,76 B, komnapartop Ha IC6c
U3MEHSIET CBOE COCTOSTHUE, U Ha €r0 Bbl-
xof4e nosiBNseTcs HanpshkeHve +12 B.
Bcnenctsue atoro racHeT D12 v HauuHa-
et ceetutbes D10. MNpu ganbHenwem po-
CTe BXOQHOTO CMrHana yeenuuusaercs
NOCTOSIHHOE Hanpshkenue B Touke “P”, u
Korga oHO pocruraer 1,38 B, nepekroqa-
€TCH cneayoLMin No o4epesu KoMnapa-
Top. Ha ero sbixoge nosienserca +12 B,
D10 racHert, a D8 HauyuHaeT CBETUTLCH.
Ecnv BxopHOW curHan yeenuumnsaeTcs
HACTOMNbKO, YTO HanpsXkeHve B Touke “P”
pocruraet 2 B, uamensier cocrosiHue
nocnegHwi B odepenu (CaMmbiii HYDKHUI)
komniapartop. flonoxuTtenbHoe Hanps-
XeHue Ha ero eeixoge (+12 B) racur D8;
ObIBLUMIA 1O 3TOMO B 3aKPbLITOM COCTOSA-
Huu D3 oTKpbiBaeTCS, 1 nosBusLLIEECH
Ha BbIXOAE kKoMNaparopa NonoXuTenb-
HOE HanpsXXeHWe nopakriHaeTcs (C He-
CKOINbKO YMEHbLUEHHOW BENWUUHOM) K
penutento R9-R25. B Touke “A”, a Tak-
€ HA NOAKMYEHHOM K Helt UHBepTU-
pytoLuem Bxope komnapatopa IC6b no-
aBnsiercs HanpsikeHue okoro 8 B. TNo-
3TOMY MEHSETCH HanpsAXeHue Ha fenu-
Tene R21-R27-R23 v Ha BuiBOpe R21,
6nnxaiiem Kk IC6a — oHo Byner 6o-
nee HU3KUM. B pesynirare 3Toro Ha Bbi-

Puc. 12

Puc. 13

(R}

Npaguir GND NeBbiit

(L)

xopax IC6b, IC6¢c u IC6d ycTtaHosuTtcs
oTpuuarensHoe HanpskeHve -12 B. D8
racHet, u HauuHaet ropetb D7. Ecnu
HanpshkeHue B Touke “P” pacrer panbiue,
TO Npy QOCTMKEHUM 3HaYeHUsi okono 4 B
HayHeT ceeTuTbes DY, a npu pocTvke-
Huw npumepHo 6 B — D11.

Cxema Gnoka nuTaHus npuseaeHa Ha
puc.14. Mukwep norpebnser Tok oko-
no 40...50 mA, noatomy Ansa bnoka nu-
TaHWUs [OCTAaTOMHO yKa3aHHOTO TpaHC-
dopmaropa, KoTopbItt He Byaer neperpe-
BaTbcs. [1ns ctabunusaluy BbIXOQHOMO
HanpsHkeHWs1 OCTaTONHO AUoaoB 3eHe-

npvieeneHa Ha pmc.15, a cxema pasme-
LeHus aetanet — Ha puc.16. Bee pe-
3ucTopbl — Ha 0,25 Br, a koHgeHcaro-
pbl — Ha 16 B (3a ucknouennem bydep-
HbIX KOHREHCcaTOPOB Grnoka NUTarKs, KO-
TOpble [OMKHb! BEITE Ha 25 B).

Mpy kpenneHuy NNat KaHanbHbIX U
CYyMMUPYIOLLMX YyCUNUTENEN K NULLEBON
naHenu MOXHO BOCNONb3OBaTLCH ran-
KaM¥ YCTaHOBMEHHBIX Ha nnarte noTeH-
yuomeTpos. Nnata 6noka nutanus yc-
TaHaBNUBaETCH Ha CTOMKaxX v KpenuTcs
K DOKOBOW CTEHKe.

Radiotechnika N4-6/2000.
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OopasoTka “KAPATA MM202C”
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Npepanara HeGonbLwyo opaboT-
Ky markutocgona “Kapar MMN202C~
(MN201C). Kak nssecTtHo, 371 Maruu-
TOHOHLI-NPUCTABKU — ABYXKacceT-
HblE, HO NPy nepesanvcu ¢ aekun “A”
Ha “B” HEeT BO3MOXHOCTU perynupoBarb
YPOBEHDb 3aNucu.

Dopabotatb MarHMTohoH HECnoX-
HO, HO NpY 3TOM NPUBETCH NOXEPTBO-
BaThb MUKpodhOHHBbIM BXOAOM. [lns ao-
paboTku HeobXoaUMO:

- BbINasTh koHaeHcaTops C88, C89
Ha nnate ycunutenen (A1), a mexay
BuliBogoM 8 DA12 v npaBbiM (NO CXe-
me) BeiBogoM R7 npunasTe pes3ncrop
conpotusnenuem 100...200 kKOM. Ana-
NOrWYHLIA Pe3UCTOP HYXHO YCTaHOo-
BUTL Mexay Bbisogom 14 DA12 n R8
cornacHo puc.1;

- oThasTb aHoabl auopoe VD7 un
VD9 u coeguHuth ux BmecTe. K aHo-
ham npunasTe NPOBOA, APYIOW Npo-
BOA BLIBECTU U3 OTBEPCTUS B Nnare,
KyAa BnavBancs aHog 0AHOrc U3 au-
opos (VD7 unu VD9). Nocnegnui
NPOBOA NOAKIOUUTL K KHOMKE “MuK-
podon/NnH.BX” cornacHo puc.2.

Mopspok paboTbl. BknouuTts Aeky
“B” B pexum 3anucu. Haxarb KHONKY
“Mukp.exoa”. Bknounte peky “A” B
pexum BocnpousseaeHus U BbiCTa-
BUTb HYXHbIl# ypOBEHb 3aNUCU B ne-
BOM ¥ NpaBOM KaHanax. Ecnun kHonka
“Mukp.Bxoa” He Haxarta, TO 3anuchb
NPOUCXOOUT Kak U Ao nepenenku (pe-
rynsTopbl ypoBHS 3anucu He pabora-
OT).

fpu npourpeiBaHMM 3anucen Ha
neke “A” kHonka “Mukp.Bxoa” AOMmMKHa
OLiIThL OTXaTa, uHade He ByneT 3ByKa,
T.K. kmouu B DA12 3akpbiThl.

v




A.NAPTUH,
r.EkaTepuHGypr.

CyLLeCTByIOLL Wi LUIMPOKO pacnpocTpa-
HEHHBI ¥ NPOCTOM cNocob 3aLUTH No
TOKy perynupyroLero TpaHsucropa B
6nokax nuTanusa MMeET CyLLECT BEHHbIV
HenocTaTok. OH HE MOXET 3aluTuTb
TpaH31CTOp, KOrAa TOK eLue He AOCTUr
MOMeHTa cpabaTbiBaHus 3awuThl, a
MOLLHOCTb, paccemBaeMas Ha KOnnek-
TOpE, YyXe NPEeBbIlLaeT MakCUManbHO
[ONYCTUMOE 3HajveHue.

PaccmotpyM aBa cnyyasi anst TpaH-
3uctopa KT819l y kotoporo makcu-
ManbHui TOK — 10 A, a makcumarnb-
Hasi MOLLHOCTL paccestns — 80 Br. INo-
FIOXKUM, TOK, NPOTEKALLUIA Yepes Kor-
nektop, paeeH 10 A, a Hanpsxexnue
MeXZAY 3IMUTTEPOM ¥ KOMMEKTOPOM —
30 B (He nyTaTk C HanpskeHWeM Ha co-
npoTuenexruu Harpyskut). Tak BOT, MOLLL-
HOCTb, pacceuBaemas Ha TPaH3uCTope,
5-30 = 150 (BT)! 370 nouTu B gBa pasa
NpesbiLUaeT AONYCTUMOE 3HaYeHue.

Opyroi cnyydait. Tok, NnpoTeKartLum
yepes TpaHaucTtop — 9 A (noutn mak-
cuManbHOe 3HadeHue), a HanpsXxeHue
— 2 B. MotHoCTEL paccesHus Ha TpaH-
3ucTtope — Bcero 18 Br. Korga TpaH3uc-
TOpP MONHOCTLIO OTKPBIT, HanpsikeHue
MeXZy 3MUTTEPOM M KOMNEKTOPOM —
yyTb Gonblue BonbTa, U paccevsaemas
motHocTb — MeHee 10 Br. Kakoeo?

He cnopto, makcuManbHO AonycTu-
Mbid TOK TpaH3ucTopa npeBbIWaTh
HEeMnb3s, HO ecnu NOCTPOUTL 3atuuTy
TONBKO Ha 3TOM, 3HAYUT, NONHON 3atuu-
Thl MICTOMHMKA NUTaHUA HE NONYyYUTCS.

Kak m3secTHO, BENMUUHA MOLLHOCTU
€CTb NPoU3BEAEHUE TOKA Ha Hanpsixe-
nue (P = U -1). CneposaTtensHo, gocTta-
TOYHO NEPEMHOXKUTL 3T BEMNUUUHLL, ANs
TOro YTOGH NONYYUTh 3HaYEHUE BbiAe-
nsieMon MoLHoCTH. CylliecTsyeT oTede-
cTseHHas Mukpocxema KP525MC2A,
KOTOpasi MOXET OCyLLeCTBNATL aHano-
roBO€ YMHOXEHUE ABYX BENUYUH.

Mpegnarato perynupyembiii 6nok nu-
TaHus (pmc.1), y KOTOpPOro € NOMOLLBIO
3TON MUKPOCXEMbI OCYLLECTBINEHA 3aLyn-
Ta OT NpeBbILLEHUs MOLLHOCTH. Hanps-
XeHue, nponopuuoHanbHoe noTpebns-
€MOMYy TOKY, CHUMaeTcs ¢ peancTopa R6
v noaaercs Ha Bxoa X (BuiBop 7) DA1.
MapeHve HanpskeHus Ha perynupyro-
tem TpaHsuctope VT3 nopaercd Ha
exof Y (ewiBog 13) DA1. C nomoLybo
pe3unctopos R7 u R9 ocyuecrenserca
macwtabuposaHtue, T.e. Takas perynu-
poOBKa, YTOOL! BLIXOOQHOE HanpsikeHue
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DA1 He npesbiwano no abconTHoMyY
3HaveHuo 10 B.

HacTpotika aHanorosoro yMHOXUTENSA
OCYLLIECTBNAETCA CreayLum obpasom
[1]- Mpu HyNEBLIX HANPSHXEHUAX Ha BXO-
pax X u'Y DA1 pesuctopom R22 ycra-
HaBNUBaeTCs HOMb Ha sbixone. [lanee,
nogas Ha BXoZ X nepemeHHoe Hanpsi-
XeHue (aMNMTYAOoR HECKONBKO BOMNLT),
peaucTopoMm R21 pobusarotcs ero MuHu-
MarnbHOTO NPOHWKHOBEHUS Ha BLIXOA NPt
HyNeBOM HanpshkeHun Ha exopne Y. Moaas
Ha BX0A Y nepeMeHHoe Hanpshkenve, pe-
3uctopoMm R20 pobusalotcs ero MuHu-
ManbHOIO NPOHWMKHOBEHWSI Ha BLIXOA
Npwv HYNEeBOM HanpspKeHuy Ha sxoae X.
MNepepatoyHasa PyHKUUS YMHOXUTENS
Uy,

U
BbIX 10

K sbixogy aHanorosoro yMHOXUTENS
nogkntoueH komnaparop DAZ2, warpy-
KEHHBI Ha penerHblil Enok (VT4, K1).
MopcTpoiika KoMNapaTopa OCYLLECTBS-
€TCA Npy HanpshkeHusX Ha Bxoaax X u Y,
COOTBETCTBYIOLLMX MaKkCUMankHoM pacce-
VBaeMO MOLLHOCTU TpaHaucTopa VT3.

KpoMe 3atuThl O MOLLHOCTH, 8 Brio-
K€ NUTaHWs MMEeeTCs 3awymTa no TOKY.
OHa kpawiHe npocta. Bokpyr repkona,
pPacnonoXeHHOro B ONpaBKe AUaMeTpoOM
uyTb Gonblue ero camoro, HamaThiBa-
eTcs kaTywka K2 nposogom 0,51 mm
(17 sutkoB). KoHTakThl repkoHa K2.1 yn-
pasnsT TUpucTopoM VS1, koTophii B
CBOI ouepenb LWyHTUpyeT 6a3y VT1.

Ha mukpocxeme DA3 ocyliecTsneHa
3ammTa CUNOBOTO TpaH3ucTopa oT ne-
perpeBa. TepmoaaTyuK B BUAE TEPMUC-
Topa R15 (MMT-9) pasmetueH Ha pagu-



atope VT3. Ecnu papuatop usonuposaH
OT TpaH3ucTopa, To TEPMUCTOP KpenuT-
CSl NPAMO Ha ero NOBEPXHOCTH, a ecnu
HET, TO TEPMUCTOP YCTAHABNMBAETCH Ha
Me/1Hy10 honbry, KOTopasi KpenUTCH BUH-
TOM Ha NOBEPXHOCTK paguaTtopa Yepes
[BE CrioasHbie NPOKNaaKu.

Mepepn yctaHoBkol TepMmopatyuka
CNefyeT CHATL €ro TemMnepaTypHYH Kpu-
BYI0. [1ns1 3TOro TepMUCTOpP NoMeLLaT
B COCyA C BOAOW, KOTOPLIN HarpeBarT
o 100°, usMepsia conpoTuBreHue Tep-
MUCTOpa Yepes Kaxble 5°. 3atem Ha By-
mare ctpoutcs rpacpuk. [ocne 3Haue-
Hus 100° kpusas npoanesaetca ao 120°
C YYETOM NONYyHEHHOIO 3aKOHa U3MEHe-
HUSA CONPOTUBNEHUS OT TeMnepaTyphbl.
lanee BmecTo TepMoconpoTUBNEHUs
ycTaHaBnuBaeTcs OobbIMHBIN pesucTop,
COMPOTUBMEHUE KOTOPOIO onpeaensier-
¢ no rpachuky npu TeMmneparype 120°,
v nopgbopom peauctopa R14 pobusator-
cs 3aropaHus ceetoguona HL1.

OtHocuTenbHO BonblLLoe KONUYEeCTso
3NEMEHTOB Ha CXEME HE BOMKHO NyraTb
yuTarens, T.K. 3TO BCEro Nullib TPU He-
6onbLIMX MUKPOCXEMDbI C 0BpamMreHueM,
a B camMOM Oroke nuUTaHusi NOYTU HUYe-
ro Het. “Cnaboe 3seH0” panHoro Broka
— aHanoroBeLI YMHOXUTENL. ABTOPY HE
yAanock NoNy4YuThb PacyETHLIE pPe3yrnb-
TaTbl YMHOXWUTENS BO BCEM AManasoHe

+158 -158
Puc. 2 b _— S
R22%k '
-
Rt 22k
"———411_3 7y
% Yo{12 Xao |9 M SK;SZSHEZA
¢ 7
Bx X 2 > Bux %Y
13 10
Rt |5% RS 75k l
Bx Y

MOLLHOCTH. [pULLINOCH OFpaHUuUTLCS pe-
3yNLTaToM YMHOXEHUS npy Toke 2,6 A u
Hanpsbkenuu 30 B.

bonee TouHO HacTpolika aHanoroso-
ro NepPeMHOXUTENS NPOU3BOAUTCS Tak:

- cobupaercs TexHonorM4eckasn cxe-
Ma Ans HacTpouku (puc.2);

- 3a3eMnsaoTeH BhiBoabl 13 u 7 DA1.
Pesuvctopom R3 Ha BRIXOQE yCcTaHaBnu-
saercs 0 B:

- 3a3eMnseTcs sbiBog 7. Ha Bxoa Y
(sbiBOA 13) NOpaeTcs cUHycoMaanbHbIN
curnan (10 B). K Beixoay nogkrmovaercs
ocuunnorpad. MNoacrpoikont R1 pobuea-
HOTCH MUHUMYMa curHana. [pu 3Tom Ha
sbixofe 6yaeT yasoeHue 4acToThl;

- 3a3emnsercs BeiBog 13. Ha Bxoa X

(BbiBOA 7) NOAAETCA CUHYCOUAANbHbIMN
curHan (10 B). MNoactpoiikoit R2 nobu-
BalOTCSH HA BBIXOAE MUHMMYMa CurHana
(c ynsoeHvem 4acToThl);

- coepuHATCs BXxoabl X 1 Y U Ha HUX
nopaetcs +7 B. K Beixoaly nogkniovaer-
CHl BONLTMETP NOCTOSIHHOTO ToKa. Pery-
nuposkoi R4 Ha Bbixoge ycTaHaBnusa-
etca +4,9 B.

Nureparypa

1. AHanoroBble NepeMHOXUTENU, —
Paavoxo66u, 2000, N2.

2. TumonTees B.H., Benuuko J1.M.
AHanorosble NepeknoyaTen CUrHanos
B papvosnekTPoOHHOW annapaTtype. —
M.: Paguo v csd3b, 1982.
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E.CONOOOBHUKOB,

r.KpacHogap.

O BO3MOXHOCTU 3apsifa (pereHepa-
L¥1) MapraHeL-LIMHKOBbIX ranbBaHu-
HECKUX 3rNemMeHTOB u3BecTHO Bonee
40 ner [1]. OgHako, Kak nokasana no-
nbITKa pefakyuu xypHana “Paguo”
06bABUTL 3a04HbIA KOHKYPC Ha Rpo-
BeAeHue uccnesoBaTeENbCKUX U KOH-
CTPYKTOpPCKUX pabot [2], ata Tema He
nonbL3yeTca NONynsApHOCTLIO y pa-
puvontobutenein. BuHoit ToMy, no Bcei
BUOMMOCTHU, HU3Kas CTOUMOCTL rafb-
BaHUYECKUX 3NEMEHTOB W NOCTOSH-
HO€E Hanuuue ux B npogaxe. Ho, Mo-
XeT BbITh, B HBIHELLHUX YCIOBUSIX, C
NOCTOSIHHBIM POCTOM LIEH, UHTEpEeC
BO3pacTeT.

MapraHey-uUMHKOBBIE TanbBaHU-
YECKUe 3NeMEHTb! CO HENOYHLIM
3neKkTponutoM bnaropgaps cucrema-
TUYECKOW pereHepauuut MoryT cny-
Xutb B 6 (A343), v paxe B 10 pa3
ponbwe (A373). Pasymeetcs, atu
DaHHble NpuseaeHbl NS 3NeMeHTOB

SAPALOKA

MAPTAHEL-LUIMHKOBbIX 3JIEMEHTOB

OTEYECTBEHHOIO NPOM3BOACTBA. 3TO
OTHOCUTCS K Tak Ha3blBaeMbiM “3aps-
XKaeMbiM aneMeHTam”.

YBenuuuts Bpems paboTbl MOXHO Uy
He3apsKaeMbiX CONEBbIX raNbBaHNYec-
Kux snemenToB. K Takum oTHOCATCS,
Hanpumep, ranbBaHU4eCKUe aNeMEHThI
“EASTPOWER” ¢ 6eno-rony6oi aTukeT-
KOW, coaepatiue Ha aTUKeTKe Haanuchb
“He 3apsixarb”.

Kak nokasaHo B [3], xyxe Bcero nog-
[aloTCcA 3apspy ranbBaHuuveckue ane-
MEHTHI, 3KChNyaTupyeMble B TeHeHue
ANUTENBHOTO BPEMEHU C ManbiMK pas-
pAgHEIMYU TOKamu. 3To obycnosneHo
TeM, 4TO B NpoLecce paspsaa YacTb ak-
TUBHOW MaccChbl 3NEKTPOAOB NepexoauT
B HEPaCTBOPUMbIE XMMUYECKUE COean-
HeHus [4]. TakuM anemeHTaM HyXeH ne-
puoguyeckui noa3apsas B NPOLIECCE 3K-
cnnyatauuu. MNpu 3ToM Heobxogumo
crneAuThb 3a TeMm, uTobbl KONWYECTBO
3NEKTpUYECTBa, NocTynarwllee B ane-

MEHT, HE NPEBLILLAN0 N3PacXo[0BaH-
HOM emKoCTH. [Noazapsaky nydlle Bce-
T0 NPOU3BOAUTL YEPE3 HECKONbKO Ya-
coB paboThi.

Korpa anemMeHT otaacT nouTu BClO
€MKOCTb, U TOK KOPOTKOIro 3aMblka-
HUS ranbBaHWYECKOIO 3NEeMeHTa Ha
MUNnUaMnepMeTp cocTaBuT He Bonee
100 MA, MoxHO npouseoauTb Gonee
VHTEHCUBHYH NoA3apsaaKy.

Nureparypa

1. Pomaros B.B. BoccrtaHosnexue
barapein. — Paguo, 1959, N10, C.60.

2. 3ao4yHOE KOHCTPYKTOPCKOE 61op0.
— Papgwvo, 1988, N5, C.53.

3. b.boromonos. BoccraHosnenne
3NEMEHTOB MapraHLeBO-LIMHKOBOW CU-
ctembl. — Papvo, 1981, N7-8, C.75.

4. B.H. Buipbinaes v gp. Xumudec-
Kue UCTOUHUKY TOKa: YuebH. nocobue
ans sysos. — M.: Beicwas wkona,
1990, C.87...95.
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orpaHuueHusi Toka I, , HO U Ansa Toro
yTOGLI CylilecTBOBana pasHulia Hanps-
weHuit Ug,,-Ucr>0, (Ug,x — BbIXOaHOE
HanpshxkeHve anemeHTa DD1.4, kotopoe
MeHbLLE HanpsKeHWsi NUTaHUs MUKpo-
cxeMel Ha 1...2 B), Heobxopumas ans
HopManbHoOW paboTe cTabunuTpoHa.
ARNpPOKCUMWPYS BXOQHYHO XapaKrepuc-
TYKY TPaH3uCTOpa YPoBHEHWEM, aHano-
rMYHBLIM BbIpaXehnuto (1), U3 ypaBHeHuUs!
(2) MOXHO nony4UTL:

RS

DA1 K16DY[1408A

K bub.7 D01 ¢——4

OCOBGEHHOCTBHO BOMBT-aMNEPHON Xa-
pakTepuctuku (BAX) ceeTtognmonos sis-
nseTcs Hanuuve ydactka ¢ bonbLuon
KpPYTU3HOM 32aBUCUMOCTU TOKa OT Hanpsi-
XKEHUS B NPOBOAALLEM Hanpasnenuu.
Moatomy nocnepgoBaTenbHO C AVOAOM
BKITHO4AIOT OrpaHy4UBaIOLLUIA pesucTop,
T.€. NUTaKT €ro OT UCTOYHKKa ToKa. Ha-
NpsPKERME NUTAHUS B CXEMaX 4acTo u3-
MEHSIETCH B LUMPOKMX Npeaenax, u or-
paHuuuBaoLLu pe3ncTop Heobxoaumo
paccuuTbiBaTb Ha MakCUMasnbHO BO3-
MOXHOE Hanpshkenve nutaHus. Torpa
Np¥ MUHUMaNbHOM HanNpPsXeHuu TOK
[uvoaa CHU3UTCSH, ¥ MOXeT BTk Heno-
CTaTOYHBLIM ANS €70 HOPMarnbHOIO CBE-
YeHus

MpsiMoe napenve HanpsxeHusi Upp Ha
Avope COCTOUT M3 ABYyX COCTaBnsio-
WuX: norapudmuyeckon u nuHenHon
(oMuyeckoe napeHue HanpsxeHus B
cnoe 6a3bl). MNpy gocTaTtouHO GonbLUMX
TOKax xXapakTepucTuka guoaa CTaHo-
BuUTCS Gonee nuHenHon, u BAX avona
annpoKCUMUPYETCA ypaBHEHUEM Npsi-
moi [1]:

Unp = ¢o * IRe, M

me | — ToK guopa;
(Pp — KOHTaKTHasi pasHoOCTb
NOTEHLWANoB, UHaye HasbiBaeMas
HanPsHKeHUeM OTCEYKY;
Rg — conpotusnenve 6a3bl Auo-
pa.

MNpeanaraem cxeMbl 4N OrpaHUYEHUS
npenenbHO AONYCTMMOFO TOKa guoaa —
B MMNyNbCHbIX (pMc.1) n aHanoroBbIX
{puc.2) ycrpoitctax. Nepsast cxema mo-
KET BbITb NPUMEHEHA B KaYeCTBE U3ny-
yarensi KOPOTKMX MMNYNbCOB B OXpaH-
HOW curHanusauum [2], sTopas — ans
ycuneHus curHana ¢ mukpodoHa 8 ka-
YecTBe nepefaryuka Ans onTUHECKoOro
TenedoHa, Hanpumep, Ha 6a3e nasep-
HOM yka3ku [3]. B cxeme Ha puc.2 nocnie

utx ]|

Puc. 2

npobos crabunutpoHa VD1 conporus-
nexve uenu obpatHou ceAsu DAt
YMEHbLUAETCS, BCIECTBUE YETO CHNKa-
€T1CcH KO3hULIMEHT ycuneHus v orpa-
HuJyuBaercs Tok Yepes VD3 u R5, koTto-
PbIVt CIYXUT JaTYMKOM TOKa.

Tak kak BAX AvoaoB VMEIOT LLUMPOKUM
pa3bpoc napameTpos, pac4eTr napamer-
pOB OrpaHUYMUTENS TOKa XKenarernex noa
KOHKPETHLI Auoa.

Ins cxembl (puc. 1) Heobxopgumoe Ha-
npsxenue crabunusauuu (Ugy) VD1
onpenensieTcs No BTOpoMy 3akoHy Kup-
xrocpa:

Uer = Uss + ImR;, (2)

rpe Ugs; — HanpskeHue Ha nepexope
6a3a-aMUTTEP NPUMEHEHHOTO TPaH3UC-
TOpa Npu TOKe KOoMnekropa. pasHOM
MakcUManbHO ONYCTUMOMY TOKY CBe-
Topguoga .

ConpotusneHue pesuctopa Rj=RS5,
BbINOMHSAIOLEro Ponb Agaruuka ToKa u
aneMeHTa oTpuuatenbHon obpaTHon
CBSi3K NO TOKY, onpeaenserca us gop-
Mynbl:

Umin —®o —Uxa H

Im

R;= ~Rg=Ror. (3)

rge  Upin — MUHUManNbHoe
HaNpPsHKEHUE NUTAHUS B CXEME;
Uys w — Hanpsixenue Ha nepexone
konnektop-amutTep VT1
B PEXMME HaChILLEHUS.

Peauctop Ro=R4 B Lenu KONnekro-
pa VT1 HeobxoouMm He TONbLKO AnNs

Ucr —l6T6 — @0
T (4)
R;
rae (g — HanpsKeHWe OTCEHKU BXOAHON
XapaKTepUCTUKK TpaH3UCTOopPa;
re — conpoTtusnexue bastl
TpaH3ucTopa;
1 — TOK Ba3bl TpaH3ucTopa.

Tok Ba3bl TpaH3MCcTOpa MOXHO Nofo-
6patb Takum, uto npu Up>Unin (U —
HanpsHkeHWe NUTaHus B CXEME) TpaH3u-
CTOp NEPEXOQUT U3 rPaHUYHOIo PEXu-
Ma B akTuBHbIM. [1py 3TOM Cxema nuta-
HusA Auopa Gyaer AsnATbCs reHeparto-
pom TOKa. ®opmyna (4) nokasniBaeT
BAVAHWE NapaMeTPoB Ha CTabUNbHOCTL
ToKa lpy,. HavnyJwwum sapuaHToM orpa-
HUYEHUS TOKa SBNAETCH yBenuueHue Ha-
npsikenust Us; v conpotusnenus R;, a
crnefoBatenbHO, U HanNpsHPKEHUs nuTa-
Hua U,

Manyvatowuin guopg B cxeme Ha pvc. 1
— tnna Af1156. Ero uMnynbCHLIA TOK
npy ANUTENBHOCTM UMNynbcoB 10 MKC
v vactote 1 k[ — 2,5 A (13 cnpaBoq-
HUKa); @p ¥ Rg paccuutaHbl N0 hopMy-
nam:

_ 0,11-Ug~0,08-Uy;

= =137 (B);
Po 011-008 ®)
Uy —Usg
~Y117Ys _ 67 (Om),
6~ 011-008 (Om)

B KoTopbiX Uqq, Ug — HanpskeHus Ha
nvoge npu Tokax 0,11 v 0,08 A name-
peHbl 3kcnepumeHTanbHo. Hanpsxe-



Hnsa Ugs=1,7 B; Uy, ,=1,25 B namepe-
Hbl Ans Toka l,=1.5 A. Ans UgLin=6 B
paccuntanbl: Ri=1 Om; R,=0,65 Om;
Uc=3.2 B.

B kauectBe crtabunurpona VD1 uc-
nonb3oBanack Lenoyka us ceetoguoana
AN307BM w gByx onopnos K[15226, co-
€WHEHHbIX NOCNeA0BaTENbHO.

[ns cnyyaes, korpa ToK |, HemaBec-
TEH, NpeanaraeM onpeaensaTb 3TOT TOK
13 yCNOBUWSA paBeHCTBA MOLHOCTY pac-
cesitHUs auofa Npu MMNyNbCHOM NUTa-
HWW, Y [ONYCTUMOM MOLLIHOCTI aMoaa Pp
NPy NUTaHUN NOCTOSHHBIM TOKOM (4TO
[ONyCcKaeTca Npyu ONUTENbHOCTU UM-
nynbcoB Toka nopsaka 10 MKc):

+IRet
N (9o +1mRe)ty <Pp, (5)
T
roe t, — onuTenbHOCTb MMNYMLCOB
TOKa;
T — nepmog NOBTOPEHUS
UMNYNbCOB.
W3 atoro ycnoBus onpeaensiercs Mak-

CUManbHO AoNyCcCTUMOe 3HaveHune TokKa
Yepes guon:

I <
™~ 2Rg

[ns BTOpom cxembl (prc.2) HeoBxoam-
MOe HanpsbkeHue crabunmsauymm ctabu-
nutpora VD1 Uy onpenensiercs um3
YPABHEHWS, 3annCaHHOro Ansa Havanb-
HOW Toukm npobos crabunutpona:

Uer = ImR5 - Ug, (7)
Ug=U- R2 ,
R2+R1

roe U, — HanpsikeHwe Ha KoHAeHcarto-
pe C2 B pexume NOKOSA (MO NOCTOSIHHO-
MY TOKY), MOCKOMbKy HanpspkeHwUst Ha
0bounx Bxofax onepawLymoHHoro yeunure-
NS MOXHO CHUTaTh PaBHBIMU.

Ownop VD2 HeoBxooum ans Toro, 4To-
6b1 BO BpeMsi oTpuuartenbHoOu nony-
BOINHbI BXOAHOrO CUrHana peancrtop R4
HE LWYHTUPOBAIcs CONPOTUBIIEHNEM

crabunurtpoHa VD1. Uanyyarwwmm
ovog VD3 — nasepHbill guon ot M-
NOPTHOWM NasepHOM yKasku C akcnepu-
MEHTanNbHO ONPEAENEHHBIMUY NapaMerT-
pamun: @p=2 B, Rg=90 Om (c pobasou-
HbIM pPe3NCTOPOM B yKaske). 3a Makcu-
ManbHbIA NPUHAT TOK Npu Tpex Batapen-
Kax I;=30 MA. Npn Up=9 B 1 Uy;=0,4 B
paccumntaHo R5=130 Om no chopmyne
(3) 1 U;=1,42 B no cdopmyne (7).

[Npu yactore BxogHoro curHana 1 ki'y
B KaiecTBe cTabWUnUTpOHa 3KkcnepuMeH-
TanbHo noobpaH ceetoanon ANI307AM,
BKJTHOYEHHbIN B NPAMOM HanpaBneHun.

Nurepatypa

1. B.NacbiHkoB v ap. MonynpoeogHuko-
BbIE NpMBOPHLI: YuebHuK Ana By30B. 3-€ uaa.,
nepepab. v pon. — M.: Belcw.wkona, 1981,
C.431.

2. K0.Bunorpapos. MHdbpakpachbii uany-
yaTerb B OXpanHOW curkanusaumm. — Pa-
avo, 1996, N12, C.42.

3. N.Heuaee. Ceetotenedon ha base na-
3epHowu ykasku. — Paauo, 2000, N1, C.54.
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MNuTanme pagVoO3MEKTPOHHBIX YCT-
POUCTB, KOTOPbIE NOCTOSIHHO AOMMKHbI
HaxoauTbesi B paboyem COCTOssHUM
(HanpuMep, OXpPaHHbIX), NpPU OTCYT-
CTBUM 3nekTpoceTn obecneunTb AOC-
TatouHo TpyaHo. Ecnn ons atux ue-
nei Ucnonb3oBaThb ranbBaHUYECKUE
6arapeu unu akkyMynaTopbl, Heobxo-
OVIMO HECKOIMBbKO Pas B rof] UX MEHATb
VMW nofsapsikarb Jaxe npu Manom
noTpebnsaemMomM yCTPOWCTBOM TOKE B
CBS131 C camopaspsakon. [inst Bbixoga
M3 flaHHOW cuTyauuu npegnaraw us-
roToBUTL CONHEYHYo BaTtapeto ns “pa-
IMoniBuTenbCcKoro xnama”, KoTopbii
06blYHO HakannNuBaeTcsa B “X0O35M-
crTBe”.

MOLWHOCTE COMHEYHOTO U3Ny4eHnst
B CpEAHMX LUMPOTax paBHa npmbnm-
autenbHo 250...300 Bt/m2. 3umoit
3TOT NOKa3arenb CHkaercs npubnum-
3uTenbHo B 5...10 pa3. Ucxoos u3
3T0ro, cneflyet NPOEKTMPOBATL CBOK
conHeyHy Baraper. SnNemeHThl,
NpUMEHsieMble AN U3rOTOBMNEHUS COM-
HevHon Gatapewu, [OMKHbI obnaparb
6orbrumm K. Cnos Her, npouue Bce-
ro B3fiTb FOTOBbIE COMHEYHbIE 3NeMEH-
Tbl, HO OHU [OCTATOMHO AEeULNTHBI U
kuoporw. [Noaromy pasroBop nomper

COJIHEYHAA EATAPEFI
U3 “F=JI/INEYIL

06 U3roToBNEeHNK caMmoaenbHbIX MCTOY-
HWKOB COSMHEYHOWM 3HEeprun m3 Hemcn-
pPaBHbIX U MOPanbHO yCcTapeBLunX No-
NYNPOBOOHWKOBLIX 3MTEMEHTOB.

Xopolune pesynsTaTthl AakwT Garapeu
M3 MOLLHBIX KPeMHWEBBIX UMW repMaHn-
eBbIX TpaHauctopoB tuna [1306,
N213...M1217, KT803...KT808. Ons
3TOr0 C HUX CNUNMBAETCA BEPXHSAA
KpblLika kopnyca (M3 “BHyTpeHHOCTEN”
NM213...11217 eule HyXHO BbICLINATb
NMOPOLLOK U XOPOLUEHbKO UX NPOAYTh).
Kaxpgblii TpaH3ancTop, B 3aBUCUMOCTU
OT UHTEHCVMBHOCTM COMHEYHOro u3nyye-
Husi, moxeT BblgasaTtb 30C 0,1...0,5 B
npu toke 0,1...3 MA.

Echn B Hanuuumn ecTtb BonbLioe Ko-
nuyecTtBo chotoanoaos, To Boobuye Nu-
nUTb Huyero He npyaetcsi. OyeHb xo-
powme 6arapeun nony4varwTcs ua ¢oTo-
OMOOOB C NWH3aMKW, UCNONb3YEMbIX B
hoTONPUEMHNKAX UCTAHUMOHHBIX CUC-
TeM. OHu cnocobHbl Bbipaeate 3AC oo
0,5 B v tok nopsigka 0,5...5 mA.

ABTOP NPOBOOMIT TAKXKE 3KCNEPUMEH-
Tbl € MuKpocxemamm MNMN3Y ¢ ynbrpadu-
oneroBblM ctupaHmem (KC573P®2,
573P®5). Onu Boigasanv 31C 0o 0,5 B
v Tok nopsigka 0,2...0,3 MA.

Mpwn nsrotoeBnexHnn conHevHon 6ara-

p,,,
\ K

pev cHavana HeobxooMMoO 3amMepuUTh
30C u ToK, KOTOpPbie MOXHO “B35ITb” C
TpaHaucTopa, AMoaa U MMKPOCXeMbI
B TeX pearbHbIX YCOBUAX, B KOTOPbIX
6yner paboratb 6arapes. 3arem npu-
KWABIBAETCHA KonuyecTBo Heobxoau-
MbIX 3NeMeHTOB. VIX MOXXHO COEAUHATL
Aans noebierna 30C nocneaosBarenb-
HO, @ AN YBENUYEHWUsI TOKA — Naparn-
nenbHo. [na LOCTWXKEHWUA HANNYYLLWX
pe3ynbraTtoB, 3NeMeHTbl, CoeanHse-
Mble NOCMeA0BaTENbLHO, XeNnaTenbHO
nogo6partb. Y TpaH3ancTopoB NpU MOH-
Taxe UCcnonb3aytoT 6a30BLIN U KONNek-
TOpPHBIV NN 6a30BbIN U SMUTEPHBLIN
BbIBOAIbl, Y MMKPOCXEM — BbIBOALI 12
M24vnn12un21.

ABTOp M3roToBUMN conHe4vHyto 6aTta-
peto 13 600 TpaHauctopos 1213, ko-
Topas umena pasmepbl 500x600 MM
W BblgaBana B NAacMmypHyw noroay
30C 5.5 B npu toke 0,5 MA, aB con-
HeyHyw — 30 B/3mA. 3Ttoro 6onee
YeM JOCTATOYHO st IUTAHUA OXPaH-
Horo yctpo#crea Ha PIC-koHTpOnne-
pe, pacnonoXeHHOro B rapaxe, (B pe-
»umMe SLEEP norpebnsiet Tok 26 MKA
npu HanpsikeHun 2 B) u nopnepxa-
HUS aKKyMynsiTopa B 3apspKeHHOM CO-
CTOSIHUN.

w




E.MYXYTOUHOB,
c.HoBbi#h TUXOHOB,
Bonrorpanckoi o6n.

MNpepnarar NpocTy CXemy CeHCop-
HOro BbIKMtouwaTens Ha opHon T T11-Muk-
pocxeme (puc.1). 3a ocHoBY BasiTa cxe-
ma 13 [1]. Ana nonyyenns Heobxoonmon
YyBCTBUTENbHOCTW Ha BXOAE YCTAHOB-
neH cocraBHou TpaHauctop (VT1 um
VT2).

Mukpocxema DD1 npeacraensier co-
6ont pea D-tpurrepa B oagHOM Kopnyce.
Ha nepBom anemeHTe DD1.1 BbinonHeH
oAHoBUBPATOP (KAYLIMI MynbTMBMGBPa-
TOp), BTOpO# anemeHT DD1.2 ncnornb-
3yETCA KaK CHETHBIN TPUITEP, COCTOSIHVE
BbIXOAA KOTOPOro MEHAETCH NO (hPOHTY
ouepeHOoro yNpasssioulero uMnynsca,
T.€ NpU Nepexone OT HU3KOro YPOBHSA K
BbiCOKOMY. Ha TpaHancrope VT3 Bbinon-
HEeH 3NEeKTPOHHbIN KN4y Ans ynpasne-
HUS 3anekTpoMarHUTHeIM pene K1.

Pesucropbl R1 n R3 obecneunBator
HavanbHbIN BbICOKUWA YPOBEHb Ha BXO-
naxDD1.1, DD1.2. Peancrop R4 orpa-
HUYMBAET TOK Yepes 3MUTTEPHLIN Nepe-
xon TpaHavcTopa VT3.

Ovop VD2 Heobxoaum anst rawieHna
6pOCKOB HANPSHKEHWS NP BbIKITHOYEHUN
VHOYKTUBHOM Harpy3ku (KaTyLuku anek-
TpomarHuTHoro pene K1). Otcyrcremne
oviona VD2 moxeT NpUBECTU K NOBPEX-
nenuio TpaHaucrtopa VT3.

KoHnpeHcarop C2 WwyHTUPYET UCTOYHUK
NUTaHWA U TEM caMblM racuT UMNyNbC-
Hbi€ NOMEXM MO LIENW NUTAHKS, KOTOpble
MOryT NPUBOANTD K MOXHOMY cpabaThbl-
BaHuio ycTtpoucTtea. KoHpeHcatop C2
[OMKEH HaxXoOWTBCS B HENOCPEACTBEH-
HOW 6nN130CTY OT BEIBOAOB NUTaHWA MUK-
pocxembl DD1.

Kak paboraer ycrpoictBo? B ncxon-
HOM COCTOsiHMM kKoHpeHcaTop C1 3aps-
*eH, Ha BbiBogax 1 u 4 anemenTta DD1.1
NPYCYTCTBYET BLICOKUIA YPOBEHL (FIOMM-
yeckas “1”), Ha BblBOAE 5 — HW3KWM (no-
rmdeckui “07), a Ha BbiBOgE 6, COOTBET-
CTBEHHO, BbICOKUIA.

Ona ypo6crBa npeanonoxum, 4To
anemMent DD1.2 Haxogntcsa B HyneBoMm
COCTOAIHUM, Ha ero BbiBoae 9 — “07,
TpaH3uctop VT3 3aKkpbiT, N KaTywika
pene K1 obecroueHa.

Tenepb [OCTATOMHO KOCHYTbCS CEH-
copHow nnactuHel E1, kak HaBogku ¢
Tena JenoBeka (kak npaBuno, ¢ 4acro-
ToW BbITOBOW anekTpoceTwn, 50 y) yen-
NVBAKOTCA COCTABHBLIM TPAH3UCTOPOM, U
Ha €ro KonnekTope NOABNSOTCA NPSMO-
yrornbHble MMNynbebl. [lepBbiil ke oTpu-

CEHCOPHbIU BbIKITIOYATENb
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uarenbHbiv nepenag (“1”— “07), nocTy-  NOMOXWUTENbHOrO MMNynbca, Boipaba-

nuB Ha BbiBoA 4 anemenTta DD1.1, ne-
PEBEAET €r0 B €JMHNYHOE COCTOSHUE, Ha
BbiBofe 5 DD1.1 nosBUTCS BbICOKUI
ypoBeHb. Fpu aToMm cpaboTaer cueTHbIN
Tpurrep Ha anemente DD1.2, Ha ero
BbiBOAe 9 nosienfAerca “17, 4T0 NpmBO-
[IUT K OTKpbIBaHWIO TpaHaucTopa VT3 n
cpabarbisannio pene K1. Konrakrtbl K1
(Ha cxeme He NoKasaHbl) KOMMYTUPYHOT
Harpysky.

Beicokuit ypoBeHb Ha BeiBoae 5 DD1.1
6yneTt gencTBOBaTh OO TEX NOp, NOKa
HanpsbkeHue Ha koHaeHcartope C1, ko-
TOPbIN TENEPb PA3PAKAETCH Yepes pe-
auncrop R2 (Ha BbiBofe 6 DD1.1 Hmakmi
YPOBEHb), HE YMEHBLUWTCS 10 nopora cpa-
GatbiBaHust TT-anemeHra (1,2...1,3 B).
3nemeHT DD1.1 nepekniovaeTcs cHoBA
B HyNeBOe COCTOsHWE, Ha BbiBoze 6 DD1
nosiBnsiercs “1”, koHaeHcarop C1 6Bbic-
TPO 3apsHKAETCS HEePE3 OTKPbITHIN ANOL
VD1, v ogHoBuBpaTop Bo3Bpawlaercs B
VCXO[JHOM COCTOSIHUM, T.€. B XAyLui
pEXUM.

IOviop VD1 nokasaH Ha cxeme NyHKTU-
pPOM, NOCKOMbKY OH HeOBX0OMM AN yC-
KOpEeHWs NepeknioveHns opHoBuBparo-
pa B xaywmin pexum. B npuHuune, ans
LLAHHOM CXEeMbl 3TO HeoBA3aTenbHO, U
VD1 MoxHo ybpatb. B atom crniyvae
koHpeHcatop C1 Gyner 3apsxarbecs
uepes peauctop R2. inutenbHOCTb

TbiBAEMOro 0iHOBMGpPaTOpOM, 3aBUCUT
OT HOMMHANOB 3NEMEHTOB BpeMa3ana-
toujein nenoukn C1-R2. Nocne c6opku
yCTPOWMCTBA, BO3MOXHO, noTpebyerca
TouHee nogo6partb HOMUHAN PE3NCTO-
pa R2.

BurayanbHO NPOKOHTPONMPOBaThL pa-
6oty ogHoBUBpaTOopa MOXHO C NOMO-
ujblo npocreiiero npobHuka (puc.2),
NOAKIIGNMB €70 K BbIBOAY 5 3neMeHTa
DD1.1. B cxeme MOXHO NPUMEHNTL Chle-
AyroLwme 3nemeHTbl: TpaH3ncTopbl VT 1
M VT2 — tuna KT3156,MLE; VT3 — nio-
6o ns cepn KT815, KT817. Pene — tuna
P3C-9 (PC4.524.203) wnn P3C-10
(PC4.524.317). KoHpencatop C1 —
Tuna K50-35 nnbo apyroil OKevaHbIn;
koHpeHcaTtop C2 — tuna K10-7B, kepa-
MUYECKUA UKW CRIOASIHON. Pe3ncTopbl —
Tvna MNT-0,125.

B kauyecTtBe CEHCOpPHOW NMNAaCTUHbI
MOXHO MCINOMb30BaTh KYCOK honbrmpo-
BAHHOIO CTEK/IOTEKCTONUTa pasMepom
10x10 mm. MpoBofa, CoeaVHAKLWA CeH-
COpHyI0 nNnacTuHky E1 ¢ KonnekTopom
COCTABHOTO TPaH3UCTOpa, HE [OIMKEH
6biTb anuHHee 200...300 MM, nHave
MOryT BO3HWKaTb NOXHbie cpabaTbiBa-
HUWA nepeknvarens.

NurepaTtypa
1. lOHLI TexHuK, 1991, N4, C.72.



A.NABNOB.

E-mail: pavlov@Imail.loniis.ru

Mpubnuxaetca Hoewi rog. K atomy
NpasaHvKy MHOFME papnoniobureny cra-
palTCs U3rOTOBUTL YTO-HWBYOb OpUrn-
HanbHoe ans enku. [Npeanarato ycrpoit-
CTBO CBETOBbIX 3(htheKTOB, 4TOBbLI r1p-
NSHAbI HA enke BECENno Muranm.

Ynpasnatouwme yanbl COBPEMEHHbIX
aBTOMAaTOB CBETOBbIX 3h(HEKTOB CTPO-
SITCS1 HA OCHOBE LUM(PPOBON CXEMOTEXHK-
KW. 3TO MOryT 6bITb M NPOCTENLLNE CXe-
Mbl, UICNONb3YOLNE HECKOMNMBKO CABUIO-
BbIX DEMMCTPOB U rEHEPATOPOB TAKTOBbIX
MMNYNbCOB. U LiENbie KOMMALITEPLI CO
CBOMM Li€HTpanbHbIM NPOLECCOPOM,
nNamsiTblo U cpeacTBamMun ynpaeneHusi. B
nbom cnyyae 3TU yCTpoONCTBa MMET
ouwlyTuMble rabaputbl “kopobouek”, n Ha
NpasaHWK UX CTaparTCca cnpsiTaTh Kyoa-
HWBy[lb 33 HOBOTOOHIOK EriKy.

YCTPONCTBO CBETOBLIX 3(h(hEKTOB
(puc.1), cobpaHo Ha MUHMManbHOM KO-
nu4yecTBe feTanei, YTo NO3BOMUNO
pasmecTuTb €ro B kopnyce manoraba-
PUTHOrO CETEBOTO BhIKMouaTens. Xors
YCTPOMNCTBO MMHUATIOPHO, OHO NPOU3-
BOAMT NpakTuueckn noboie 3anpor-
paMMMUPOBAHHbIE NOCNELOBATENBHOC-
TU NEPEKMIOYEHNA YETBIPEX €NMOYHbIX
rvpnsiHg. LlenTpanbHbiv anemeHToMm yc-
TPONCTBA ABMAETCH MUKPOKOHTPONIEP
AT90S2343 (DD1). 310 3KOHOMWYHbBIN
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8-6utoBbin KMOI-mMMKpOKOHTpORep,
NOCTPOEHHBI C UCNONb30BaHWEM pac-
winpeHHon RISC-apxutektypbl (AVR).

MNapameTpbl MMKPOKOHTpOInepa:

- 2 K6 3arpyxaemoin hnsw-namMaTy;

- 128 6aitt EEPROM,;

- 128 GanT cratmueckoro O3Y;

- 32 pabouunx perncrpa;

- 8 paspsapHbIn Tanmep/cueTymk;

- IporpaMmMmpyembiil CTpOXeBOMN Tan-
Mep CO BCTPOEHHBIM FTEHEPATOPOM.

MukpocxemMbl NPOU3BOAATCH C UC-
NONb30BaHUEM TEXHOMOMMUW 3HEPTOHE3a-
BUCUMOM NAMATU BLICOKOW MNOTHOCTU
¢upmbl Atmel. B mukpokoHTponnep
MoxeT BbiTh 3anMcaHa nporpamma uve-
pe3 nocnefoBaTenbHbIl HTEephenc
SPI. AT90S2343 paboraeT co BCTpoeH-
HbiM RC-reneparopom. Yacrora renepa-
TOpa Npu HanNpspkeHUn nuTanus S B co-
craenset 1 MI'y. CurHanbl ¢ ero Bbixo-
nos PBO...PB3 uepe3 TokoorpaHnum-
TenbHbie pe3ncTopbl R3...R6 nocryna-
T Ha ynpaensoume 3nekrpoabl cu-
MuctopoB VS1...VS4, Bknovaroumx
rmpnsinapl EL1.. . EL4. NpumeHeHne cn-
MuctopoB MAC97A6 nossonnno obon-
TUchb 6e3 CUMOBLIX BLINPAMUTENbHbIX
ovopnoB. NaMeHeHne nporpammebl (Cee-
TOBbIX 3(heKTOB) NPOMCXOANT NpU
Haxatun kHonkn SB1, kotopas nop-

-y Py ®

KNoueHa K BelBofly MUKpocxeMbl PB4.

MuTaHne MUKPOKOHTpOMNepa ocyuye-
crBnisierca oT cetn 220 B yepes pesuc-
top R1, racsumii konpeHcatop C1 m
avopHyro cbopky VD1. Ans crnaxuvea-
HUA NyNbCauMi HANPSHKEHWUsT NUTaHUA
Mukpocxembl DD1 npyMeHeH bl KoHAeH-
catopb C2 n C3, a ans crabunmaauyum
HanpshkeHus1 ucnonb3syercsa crabunur-
poH VD2.

Mpw BKMHOYEHUN YCTPOMCTBA B 3NEKT-
pUYECKYIO CETb, MPU KPaTKOBPEMEHHOM
nponagaHum HanpsbkeHUs B CETU, a Tak-
»e npu cboe B nporpaMme MUKPOKOHT-
ponnepa, YCTPOWCTBO HaunHaet pabo-
TaTb C NEpPBOro pexvMa (aBToMaTnyec-
kn# nepebop Bcex nporpamm Nepexno-
YeHUs rMpnsHa).

Kaxgas rupnsaHpa cocTtouT U3 nocne-
[oBaTeNbHO COEAUHEHHBbIX Namn. Tok B
rmpnsiHoe — He 6onee 150 MA npu Mak-
cuManbHOM HanpsbkeHun cetu. Cneny-
€T OTMETUTb, YTO [OCTUTAEMbIE CBETO-
Bble 3ahdekTbl BO MHOOM 3aBUCAT OT
B3aWUMHOIO PacronoXeHWsi namn rup-
nsHA. BecbMa pacnpocTpaHeHHbIM siB-
MNSIETCA TaKoe UX pacnonoXeHue, Kkorpa
3a namnow NepBoW rMpNAHALI cneayer
namMna BTOPOM IMpnsiHObI, 3aTeM Tpe-
Tben, yeTBepTon M T.4. Ha puc.2 noka-
3aHa cxema Takoro BknoyeHusa namn. B
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Ka4yecTBe fnamn MOXHO UCNonb3oBaTb
HW3KOBOMbTHLIE namnel TMna
MH13,56Bx0,16A (no 21 namnoyke B
Kawaown ryprnsHae) unm rmpnsiHabl Um-
NOPTHOrO NPON3BOACTBA, O KOTOPbIX
pacckasbisanocs B [1].

Koaw!, kotopbie He0Bx0aMMO 3anucarb
BO BHyTpeHHo FLASH-namsTb MUKpo-
koHTponnepa DD1 (3anporpammupo-
BaTb €r0), NpuBeaeHbl B Tabnuye. He-
obxoavmbie nporpaMmmbl (WAVRASM n
AVRISP) ons Hanucanun, TpaHcnsaumm
M NporpamMmmmpoBaHUsi MUKPOKOHTPOR-
nepa MOXHO HaAWTW Ha canre
www.atmel.ru. TexHonorus nporpammm-
POBaHWA MUKPOKOHTPOMNNEPA onucaHa B
[2]. Hy>HO NOMHWTB, YTO NpY Nporpam-
MWPOBaHUM MUKPOKOHTpOMNepa Hanps-
XeHve nuTanua 5 B Ha mnkpocxemy DD1
Heobxoaumo nogaeaTth OT ctabunuanpo-
BaHHOIO U ranbBaHNUYeCku pasBsizaaHHo-
ro or cetn 220 B 6noka nutaHus. Mpu
nporpaMMmMpoBaHUM YCTPOMUCTBO HENb3sE
BKMOYaTh B cetb 220 B.

MpepctaBneHHas ynpaensiowas Npo-
rpaMmMa peanuayer BOCEMb Pa3nUuHbIX
CBETOBbIX a(hPEKTOB ANA HeTblpeX He-
3aBUCUMbBIX MCTOYHWUKOB CBETA:

1. ABToMaTuyeckuit nepebop Bcex

nporpamMmmMm nNepeknivYeHns rupnsHg
(kaxpas nporpamma NOBTOPSIETCH He-
CKOMbKO pas.

2. "Hakannuearouleecs” BKIlOYEHWE (B
nepBbI MOMEHT BPEMEHW BKITHOYAETCA
nepBas rMprisiHaa, saTtem — nepeasi u
BTOpas, fanee — nepeas, BTopasi v Tpe-
TbA U T.0.).

3. beryuimin OroHb.

4. PeBepc Beryuiero orHs.

5. CoBur OByx orHen (BKNKoYeHue cHa-
yana nepBon U BTOPOW MMprsiHg, 3aTem
— BTOPOIt U TPETLEW, flanee — TPeTbeN
M YeTBEPTON N T.4.).

6. NonepeMeHHOe BKNH4YEHUE TUD-
nsaxHAa.

7. NonepeMeHHOe BKNIYEeHUE NepBomn
M TpEeTbeN, BTOPOM U YeTBEPTON TUp-
nsKa.

8. berywas TeHb.

Mpy n3aMeHeHUN ynpasnsoLien npo-
rpaMmbl MUKPOKOHTpOMMepa MOXHO
OCYLL{ECTBUTDL M ApYyrne CBETOBLIE 3ch-
hekTbl, BbIGOP KOTOPbIX OrpaHnumMBaeT-
CSl UCKMIOYMTENbHO ¢haHTasnen n yme-
HWEeM NUCcaTb NPOrpaMmbl.

DeTanu n KOHCTPYKUMA. YCTPONCTBO
CMOHTUPOBAHO Ha nNevYarHou nnare u3
hoNbrMpoOBaHHONO CTEKNOTEKCTONUTA

TonwmHoM 1 mm. Yeprexn nnatebl noka-
3aHbl Ha prc.3, a pacnonoxeHue fera-
nen — Ha puc.4.

KonpeHcaropbi C1—K73-17; C3n C4
— K10-17; C2 — K50-35 vnmn nmnoprt-
HbIP @aHanor, eMKOCTbto 47...100 Mk®d Ha
HanpshxeHune 25 B. [nopHyro cbopky
MOXHO 3aMeHWUTb ABYyMSA guogammu
KO102b. CrabunutpoH KC156A 3ame-
HUM Ha KC147A vnv uMnoprHbIA aHa-
nor ¢ HanpskeHnem crabunusaumn oko-
no 5 B. BoaMmoxxHa 3aMeHa cMMNUCTOPOB
Ha 6onee mouHble — MAC97A8. Hyme-
paumsi BbIBOGOB CUMUCTOPOB NokasaHa
Ha puc.5. Mukpocxemy AT90S2343
MOXHO 3aMeHWUTb Ha AT90LS2343 vnu
ATtiny22.

MoHTax nevarHou nnaTtbi NPOU3BO-
OUTCS C [BYX CTOPOH. 3nemMeHTbi Heob-
XOAMMO YCTaHaBNMBaTb HA MUHMMAaNb-
HO BO3MOXHOM PacCTOSHUM OT NeYaTHON
nnartei. ChHavana enauBatwTca DD1,
VD1, C3, R5, R6, VS1, VS2 co cTopo-
Hbl pertanen. MNpunos B MecTax naek
LOIMKHO 6bITb MMHUMaNbHOE Konuue-

MACO7A6  PWC. S
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cTBO. 3atem yctaHaenueatotcs SB1, C4,
R4, VS3, VS4 co cTopoHbl neqarHbix
npoBoaHUKOB. OCTanbHbIE 3NMEMeHTb
CXeMbl YCTaHaBMMBawTCA COrnacHo
puc.4. KoHpeHcarop C2 nognavsaerca
Kk HoxkaM C3. Ha Bce oroneHHbie Npo-
BOLA HY)XXHO HapeTb keMBpuk unu 3ak-
penuTb UX TEPMOKIIEEM.

Kopnyc Bbikntouwarena Heobxoaumo
nopaborarb. Bo-nepBbix, OCTPbIM HO-
XOM ynanuTe BHyTpeHHUe Neperopos-
KW, KOTOPbIE MELLAKOT YCTAaHOBKE NNarbl
B Kopnyc. Bo-BTOpbIX, ybepuTe pbluaxok
Bbiknodarens.. Ha ero mecto B o6paso-
BaBLueecs yrnybrneHne Hy)XXHO BKNeWTb
DeKkopaTUBHYO NaHenb. Yeptex naHenu
noxasaH Ha puc.6. Ee MOXHO U3rotoBuTb
M3 KyCOYKa NnacTMacchl OT Kopryca cTa-
po# TpexarnmoBon auckeTbl. OTBEpCcTUE
B MAHENW CNyXWT OJ151 yCTaHOBKW TOMKa-
Tens pns kHonku SB1. B kauectBe Ton-
KaTtens Ucnonb3yeTcsi KOpnyc OT CBETO-
pvopa AN307. BHeliHW BUA roToBOro
ycrpouncTtea nsobpaxeH Ha puc.7.

Npn moHTaxe, BO3MOXHO, noTpebyeT-
cq nopobparb unu nopaboraTb KOHOEH-
catop C1 n cumucrtopol VS1,VS2. Ha
kopnyce koHaeHcaTopos K73-17 vacro
6biBatoT Oyropku OT Kpacku, KOTopble
yBenuuMBaloT ux rabapurbi. B atom cny-
yae HYXHO akkypaTHO Hafdwunem y6-
patb 3tn Gyropku. B zaBucumocTtu ot
TOFO, kak 61M3Ko K nnaTte yctaHOBNEHb
cummctopbl MAC97A6, nx kopnyc, Bo3-
MOXHO, CBEpXy HyXHO byner crouuTb
Haagunem Ha 1...1,5 mm.

BrumaHue! MNpuctynas k nsrotosne-
HUIO U HaANaXWBaHWIO NAHHOTO YCTPOU-
CTBa, NOMHUTE, YTO €ro AeTany ranobea-
HUYECKHM CBA3aHbI ¢ ceThio. FNoatomy noc-
e BKMIOYEeHWs YCTPONCTBa HE floTparu-
BaiTeCb pyKaMu [0 BLIBOAOB feTanei.

Nureparypa

1. Hemunu A. “BeuHan” rupnsnpa.—
Papgvo, 2001, Ne11, C.54.

2. Naenos A. leHepatop YacToTsl 50 'y
ONs 3NeKTpoHHbIX YacoB.— Panvo,
2001, Ne9, C.33.

3. www.atmel.com n www.atmel.ru

U.CArmaos,
c.Uapa, OarecraH.
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B nuteparype BcTpevaercs Hemarno
cxeM 3nekTpo3BOHKOB. lNpepnarato
CBOI CcxeMy, koTopasi cobpaHa Ha po-
CTYNHOW faxe B CENbCKOW MECTHOCTU
3anemeHTHOW Baze. B kavyecrBe UCTOY-
HWKa cuUrHana mMcnonb3yercs MUKPO-
cxema (“umn”) M3 My3blkanbHOW OT-
KPbITKM.

Ha coctaBHom TpaH3aucTope VT1-VT2
(puc.1) u C1 cobpaHo pene BpemMeHH, a
Ha VT3 u pene K1 — koMMyTaunoHHbIN
y3en. Korpa 3amblkator kHonky SB1, Ha

VT2. VT3 3akpbiBaeTca, U pene oTkmo-
yaeTcs. Cxema BO3BPALLAETCS B UCXOL-
HOE COCTOsIHME.

MNpu Hanagfke 3BoHKa pe3ncTopom R1
yCTaHaBnNMBaeTCA Bpems 3a4epXku oT-
KntouveHwnsi. PeaucTop R2 HyxeH gns ver-
KOro OTKNIOUEHMA pene (ANnsa ucknove-
HuA ero apebeara). Qyoa VD4 v koHpeH-
carop C5 noBbILLAKT HanpsXXeHWe Ha
pene (MrpatoT ponb BonbTaobaeku). At1o
ocobeHHo Heobxooumo ona pabotoi
BbICOKOBOMbLTHLIX PeEne, Unu korpa ce-
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cxemy nogaetcsa nuradue, VT3 oTKpbl-
BaeTcs, Tak kak VT1 1 VT2 B 310 Bpems
3aKpblThi, NOCKONbKY HOPManbHO 3aMK-
HyTbiE KOHTakTH pene K1.1 coeanHaioT
6a3y VT1 c o6umm npoeogoM. Pene K1
cpabarbiBaert, ero koHTakThl K1.1 pas-
MbikarTes, a K1.2 3ambikaiotes v 6no-
KUpYIOT KHoNKy SB1. 3BOHOK B 3TO Bpe-
ms1 paboraeTt He3aBUCKMO OT COCTOSIHUA
SB1. Korpa 3apsapgutcsa C1, TpaH3ncto-
pbl VT1, VT2 otkpbiBaioTcn, 6asa VT3
3aMblkaeTcst Ha obwmit npeeon vepes

TEBOE HanpsieHne CUNbHO CHMXKAeTCs.

Detanu. DA1 — 310 My3bikanbHan
MMKpOCXema OT 3aXUrankv Unu oTKpbIT-
Ku. B moem BapyaHTe — OT OTKPLITKU C
nutaHvem 3 B. Mukpocxemy nopabarbi-
BatoT BKMoueHneM peaucropa R7 B kon-
NEKTOPHYHO LieNk BMECTO AnHaMUKa, Kak
nokasaHo Ha puc.2. Peauctop R v TpaH-
3ucrop VT ucnonb3oBaHbl LLTaTHbIE.
Pene — P3C-48A (PC.45.90.201) c Ha-
npsbxeHuem cpabarbiBaHva 12...15 B.
TpaHcgopmarop 8 uCnonL30Ban roto-
Bblil, OT MarHnTochoHa, MEOLUIA Bbl-
XOQHOE HanpspkeHWe (nocne crnaxvea-
HuA) okono 15 B. TpaH3auctopbl rogaT-
¢ ¢ nobbimvn ByKBEHHBIMU MHOEKCaMU.
Ecnn VT4 n VTS HarpesatoTca, UX HYX-
HO yCcTaHoBUTL Ha Hebonblune paguva-
TOpbI.



B.BEJIUK,
r.CacpoHoBo, CMoneHcko# obn.

YCTPONCTBO KOHTPOMA HELTaATHbIX
cuTyauuin B asTomobune npeaHasHave-
HO Al CBETOBOW U 3BYKOBOW CUrHanu-
3auWK 0 BbIXOAE NapaMeTpoB 3a AoNYC-
TUMBIE 3HaueHus. KOHTponupyroTcs cne-
OyoLme napaMeTpbi:

- yMeHblueHue faBneHus macna B
nBuvratene asToMobuns Huxe fonycTu-
MOTO 3HAYEHUS;

- YBENWYEHUE TeMnepaTypbl OXNaxaa-
1oUle KUOKOCTU Bblle MakCUManbHO-
ro 3HaueHus!;

- YMEHbLUEHVE UMWN YBENWYEHUE Ha-
NpsKeHWs1 aKKyMmynsaTopHou 6atapeun
6onbLue 3a4aHHBIX NPEEnoB KOHTPOSTSA.

Kpome TOrO, CBETOBOM U 3BYKOBOW
cvrHanusaumen BoamTenb MHQOPpMUPY-
€TCs1 0 BKIIOYEHHBIX CUrHanax noBopo-
TOB M 33[ENCTBOBAHHOM CTOSIHOYHOM
TOpMO3€E.

CTpykTypHas cxema yCTpOWCTBA
npuBefeHa Ha puc.1. CurHanbl OT cTo-
SIHOYHOro Topmo3sa (“py4Huka’) u nar-
yMkKa Temnepartypbi oxnaxgarmuemn
XUOKOCTU NOAAKTCH HENOCPELACTBEH-
Ho Ha yeunuTens (Y), a curHan oT yka-
3aTtens NOBOPOTOB NOCTYNAET Ha ycu-
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fapameTpbi curHanuaaTopa

DasneHune mMacna, krclcm? <0.8
TemMnepaTtypa oxnaxaaroulen
*Xuakoctn, °C, He Gonee
HanpspkeHne akkymMynsiTopHOM

Garapen, B <12,6; >15
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nutenb Y yepes nuseprop (M).

Hanpspkenune akkymynsTopHou 6ata-
peu NofaeTcs Yepes NepemMeHHbie pe-
3ucTopbl Ha Bxog cxembl UCKIMTIOYA-
IOUJEE UNWN. Ha apyroi BxoL aTto#
CXEMbI Yepes fenuTenb NOCTYNAaET Ha-
npshkeHne ot crabunusartopa Hanps-
xeHnus (CH). BoixogHow cvrHan nocry-
naer Ha ycunutens Y.

CuvrHan or gaTunka gaeneHus macna
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(B8AM) npencraensier cob60M MMNYNbLCI
nepemMerHO ANNTENbHOCTU U CKBAXHO-
CTN-— B 3aBUCMMOCTU OT [IABNEHNSI MaC-
na, npuYeM X amnnMTyaa HaunHaeTcs
HE OT HYMNEBOro 3HAYEHNA HANPSHKEHWS,
a OT HanpshKeHUsi, NPUMEPHO PABHOIO
4 B. MNoaromy mmnynbcel ¢ QAM no-
CTYNalT Ha BXoQHOE yCcTpoincTeo (BY),
KOTOpOE OCYUIeCTBAAET ranbBaHnuec-
KYI pasBsA3Ky, M noaarTCcs Ha BXOL
cbpoca cuetumnka umnynebcos (CU). Ha
cyeTHbIn Bxog CU noctynart umnynb-
Cbl OT reHepaTopa nmnynbcos (I').

Korpa naenenne macna npesbiluaeT
0.8 krc/cm? CU He yeneBaeT HacumTaTb
3alaHHOe KONMUYECTBO UMNYIbCOB, U
BxoaHow curHan ot A4M c6pacuiBaer
cyeTumk B “0”. Takmm 06pasom, BbIXoa-
HOW cUrHan cueTymKa oTcyTcTByeT. [pn
paBneHun macna meHee 0.8 krcfcm?,
4acTb UMNYMNbCOB CO CHETHMKA Nonaaa-
et uepes cxemy MCKIMHOYAIOWEE NN
Ha ycvnuTens VY.

C Bbixopa yeunurens Y cvrHansl no-
CcTynatoT Ha ceetoBoe 1abno (CT) n Ha
cxemy UIN. Cxema UINW ynpaensier
knmtovom K1, koTtopbivt pasperuaer npo-
xoxgeHve nmnynbcoB ¢ 'Y yepes knioy
K2 Ha 3BykoByl curHanusaumio (HA).
Mpu HanuWuun HewTaTHOW cUTyauum
OOMH UMW HECKOIMBbKO CUrHArNOB BLICBE-
YMBAKOTCA HA CBETOBOM Tabno, npun 3ToM
BbIJAETCS 3BYKOBOM CUrHAI C NOMOLLbH
Nbe30KEPaMUYECKOTo N3nyyarensi.

MpuHUMNManbHas cxema ycTponcTea
curHanusauum npuvsefeHa Ha puc.2.
CurHanbl npeBbilUeHNA TemnepaTypbi
oxnaxzaaroLlen XXMAKOCTN N CTOSTHOYHO-
ro TOpMo3a NOAAKTCA YEPE3 KOHTaKThI
X3 1 X4 HenocpencTBEHHO Ha BXOAbl
Mukpocxembl yemnurenst DD3. CurHan
yKasartens noBOPOTOB NOCTynaeT Ha

Mukpocxemy DD3 ¢ koHTakTa X5 vepes
MHBEPTOP Ha TpaHaucrope VT1. C Bbl-
xona mukpocxembl DD3 HanpshkeHue
NOCTYNAET Ha COOTBETCTBYIOLLME CBETO-
avoabl CBETOBOro Tabno uepes orpaHu-
UnTenbHbIEe PE3NCTOPBI U CXEMY Ha ANO-
nax VD2...VD6 u peancrope R18. NMpn
NOCTYNAEHWN HU3KOIo YPOBHS NO OfHO-
My U3 BXOOOB, CMrHam Ha COOTBETCTBY-
roulem Bbixofie Mukpocxembi DD3 Gyper
norudeckum “0”, KOTOPBIN, Nponan ve-
pe3 cxemy WM, 3akpoer TpaHaucrop
VT2 n, Takmm 06pasom, paspeLumT npo-
XOXAEHUE UMNYNBCOB C rEHEPaTopa Ha
DAZ2 uepes TpaHaucrop VT3 Ha nbezo-
Kepamnueckun nanyvarens HA1.
CurHan or gaTyvka AaBneHus macna
npeacraensietT cobon umnynbcbl nepe-
MEHHOW ANUTENbHOCTM M CKBEXKHOCTN —
B 3aBMCMMOCTU OT AaBreHuMa macrna B
nsurartene. OHu nocrynatt ¢ M ve-
pe3 X2 Ha ontonapy VU1, cnyxallyto
AN ranbBaHWYECKOW pa3BA3KK U corna-
COBaHWS ypoBHel curHanoB. CurHan ¢
BbiBoZla 4 ontonapbt VU1 nopaercs Ha
Bxof cbpoca cyerumka DD1. Ha cuet-
Hbi Bxog (BbiBog, 10) DD1 nocrynaror
MMnNynbCebl ¢ reHeparopa DA2. Yacrota
reHeparopa HacTpavBaercsi Takum 06-
pasom, 4ToBbl CUrHan ¢ BbIXO4a CHeT-
ymka umnynecoB DD1 mor nosiButbea
TOMbKO B Cryyae, Korga OaBrneHue B
cvcreMe cMaskv fpuratensi Gyner MeHb-
Lie 3apaHHoro npepena. MNpn Hopmarns-
HOM [aBMEeHUN CHETYMK MMNYMNbCOB
cBpacbiBaeTcs B HOMb paHblue, U Ha ero
BbIxOfle curHan orcyTcreyeT. Curhan c
BbIXOfa cuyeTumka nocrynaet Ha DD2 n
yepes Hee — Ha Bxog DD3.
YCTpOACTBO CUrHANM3aumMmn HeLTaTHoO-
ro HanNpsXeHWs COCTOUT U3 flenurene
HanpsikeHus Ha R11 1 R12, nopkniovek-

HbIX HENOCPEACTBEHHO K aKKYMYMNATOP-
Hown BGatapee, U UMDPOBON MUKPOCXEMbI
DD2 (MCKNKOHAKOLEE UIN). Crabu-
NN3NPOBaAHHOE HaNpsHkeHWe Jyepes fie-
nutenb R9-R10 nogaercs Ha Bxogb! (Bbl-
BoAbl 2 1 5) Mukpocxembl DD2. YTtobbi
chopMMpPOBaTL ONOPHOE HanpsiXkeHne,
COOTBETCTBYHLLee noruke pabGorbi cur-
Hanuaaropa HanpskeHusi (HU3KWUM ypo-
BeHb BbIXO[HOrO CurHana Kak npu 3a-
HWXEHHOM, TaK U NPW 3aBbILUEHHOM Ha-
NPsHKEHWU, U BLICOKUIA YpOBEHb B HOP-
ManbHOM pexume paboTbi akKyMyns-
TOpHLIN Batapen), Boixogbi 3 u 4 DD2
NOAKMKOYAKTCS COOTBETCTBEHHO K BXO-
nam 12 n 13, a Bbixop, 11 coennHsaeTcs
c Bxopom 11 DD3.

Kntou K1 Ha tpaHaucrope VT2 ynpas-
nsierca o1 cxembl UIW. Mpwn BbicOKOM
ypoBHe Ha Bbixoae cxembl N oH oT-
KpbiBaeTcsi Yepes peauctop R18 u 3a-
nupaet kv K2 Ha TpaHaucTtope VT3.
B atom pexume cpabaTtbiBaeT Nbe3oke-
pamuyeckumi nanyyarens 3syka HA1.

BpemsizagaroLmmmy aneMeHTamm reHe-
paropa MMnynbCoB ABMAKTCH PE3NCTO-
pui R19, R20 n emkocTtb C4. C Beixopa
3 DA2 ero uMnyrbCbl NOCTynakwT Ha
c4eTHbIW BXxoa cdetumnka DDA, a takke
Ha 6asy VT3, korga VT2 3aneprt.

CrabunmaaTtop HanpskeHwWss BbiNor-
HeH Ha Mmukpocxeme DA1. Ha Bxopne m
Bbixofle cTabunmaatopa ycraHoBneHb
emkoctn C1 n C2 pna crnaxusaHusa
NyNbCaLyil U CHYXKEHUS YPOBHA NOMEX.
UepTex neyaTtHoW Nnartbl KOHTponepa
nokasaH Ha puc.3 (CoO CTOpOHb! aeTa-
ne).

HacTtpoiika. [Nepep ycraHoBKOW cur-
Hanu3aropa HanpsHkeHWs Ha aBTOMO-
61nb HeoBxoanMO NPOM3BECTU HACTPON-
Ky €ro ypoBHew cpabarbiBaHns. Kak npa-
BUIMO, HWXHWA ypoBeHb Bbibupaercs
paBHbiM 12,6 B, a BepxHuii — 15 B. [ins
HacTPOMKM HeoBxoanMO MMETb perynm-
pYyEMbIN UICTOUHWK CTabnnmanpoBaHHo-
ro Hanpsbkenns (10...16 B) u usmepu-
TeNbHbIN NPUBOP C NOrPELUHOCTLIO He 60-
nee 1,5%. MNepen nogknoveHnem curHa-
nn3aropa K UCTOYHUKY NUTaHuAa Heob-
XOAUMO YCTaHOBUTb ABUXKKN NOTEHLMO-
meTpoB R11 n R12 npumepHo B cpen-
Hee NOMOXEHNWE.

YcraHaBnMBaeM HanpsbkeHve nuta-
Hua 13,6 B. NameHeHneM nonoxeHun
asmxkkoB R11 n R12 nobusaemcn vcyes-
HOBEHWS 3BYKOBOW U CBETOBOM CUTHanNu-
3aUmK. YMEHbLIaeM HanpsiXKeHe UCTOM-
HWKa 0o 12,6 B, 1 OBWKKOM NOTEHLMO-
metpa R12 pobuBaemcsa cpabarbiBaHun
curHanmmsagmu.

YeenuumeaeM HanpspkeHne o 15B un
BHavarne ABWKKOM noteHymometpa R11
Do6vBaeMcs MCHe3HOBEHVS 3BYKOBOTO U



CBETOBOIO CUrHana, a 3areM BHOBb BO3-
BpallyaeM OBWXOK B NOMOXeHwe, npu
KOTOPOM BO3HUKAET CUTHaANU3auus.
M3meHsis HanpsixxeHWe UCTOMHUKA MK-
TaHusa ot 10 po 16 B, ybexpaemcs B
TOM, YTO 3BYKOBOW W CBETOBOW CUTHanbi
NpUCYTCTBYHOT B AvanasoHe ot 10 no
12,6 Bunot 15 po 16 B. B nuanasoHe or
12,6 po 15 B ceBeTOBas u 3BykoBasi CUr-
HarNM3auus OOfKHb! OTCYTCTBOBATh.
YCTPOUCTBO yCTaHABNMBAETCS B Cano-
He asTomobuns B ntobom ynobHom ansi
HabnopeHus mecTe Ha NnepeiHel NaHe-
nu. “+" nuTaHuAa curHanusaropa (X1)
nopcoeanHsiercs k knemme “30" knoua
3axuranug, “-* (X6) — k “macce” aBro-
mobuns B ntobom ynobHom mecre. MNpo-

BOL KOHTpOnsi paeneHns macna (X2)
nopkntovarwt k OOM. Bxopn KOHTpons
CTOSIHOUHOIO TOpMOo3a (X4) coegnHAKT
C BBIKIKOYaTENEM Namnbl CTOAHOMHOTO
TOPMO3a, BXO[, KOHTPORsi TEMNeparTypbi
(X3) — ¢ paruvkom Temnepartypsl. [po-
Boa X5 nopcoeavHsieTcs K pene noBo-
poTa CO CTOPOHbI MHOUKATOPHOW nam-
nbi.

Nureparypa
1. Alykaw. CvrHanusarop aBapwii-
HOro paeneHust Macna. — “B nomoulb

papuonitobutenio”. Boinyck 105, C.75.

2. M.®epoToB. [10BOPOTHI U “PyHHUK”
Ha koHTpone! — Paavonioburens, 2000,
N9, C.19.
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BO3BPALIAACL K HANEYATAHHOMY

(“PIn” N2/01, C.21)

K onncaHHoMy 3neKTpOHHOMY Bbik-
movartento “maccei” (BM) MmoxHo nopa-
KNHOHUTb 3MEKTPOHHBIN perynsitop Ha-
npsikenusi (PH) ua [1]. MNpwu atom HK
BM, Hu PH B nepepenke He HyxaatoT-
ca. O6bluHaga cxema nogkmouerHns PH
34eCb HENPUMEHWMMA, T.K. U3-3a Nafe-
HUA Hanpsihxenust Ha avode VD2 (puc.1
B cTaTtbe) akkymynsitopHas Bartapes
(ABb) aBTOMObBUNA ByneT cnerka Heno-
33psHKaTbCA (XOWY HAaNOMHWTb, YTO B
cxeme Ha puc.1 ectb oumbKa: HKHUA
BbiBof, pene K1 gomkeH coeamHaTbLeR
¢ BepxHuMuM BeiBogammn SB1 nK1.1. 06
3TOM roBOpUIoch B [2]).

Npw nopgkntoveHnn PH reobxooumo
M30MMpoBaTh OT “Macchi”. 3Ty Xe cxe-
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SJIEKTPOHHbIWA BbIKNMIOYATENb “MACCHI”

Uy ponten. >2— | Nureparypa

My 51 pekoMeHaoBan 6bl M ANs NOOKNo-
yeHus noboro PH.

MNpu nopcoeanHeHuUn BbiBOOa 2
("Bkn.”) rHe3ga X1 BM k 3amky 3axu-
raHus (Kak NoKasaHo Ha cxeme), npu
BKJTHOMEHUM 3axuraHns Byner aBToma-
TUYECKMN BKIIKOYaTBCA W “Macca”, uto
€034a€eT fONONHMTENbHBbIE YOOOCTBa B
akcnnyartaumm BM. OpHako npy atoM
crenyer y4ecTb, UTo “macca” aBTomo-
61ns BBHIKNKOYUTCSH TOMBKO B TOM CMy-
yae, ecnu npexae Oyner BbIKMOYEHO
3axuraHmne. Kpome Toro “nponaperv”
NPOTMBOYroHHas pyHkumsi BM.

Mpw nopkntoveHun K BoiBOAAaM 3 Unum
6 rHe3na X1 BM gBepHOro Bbikmnoya-
Tens, “macca” byner aBTomaTuyecku
BKIHOMATHCS NPU OTKPLIBAHWMN
hBepu. Ho npyn nonbiTke nyc-

|  ka OBuratens crapTepom, a
cueT 0BpaTHOro Toka 3apsia-
BM k1 AB, “Macca” BbIKMHOYUTCA.

|

|

| 3710 No3BONSAET UCNOMNb30BaTL
} BM coBmecTHO ¢ noboit cur-
| Hanu3aumen, cpabartbiBato-
|  ulen OT ABEpHbIX BbiKMOYaTe-
| nien UNK gatymka KauaHus.
| [Npw nonbITke OTKPBITL ABEPb
| “macca” n curHanualaums aB-
} TOMaTUYECKN BKIKOYAOTCS.

|

1. Papuonburens, 1996,
N1, C.26.
2. PapnomoBurenb, 2001,
N5, C.22.
A OUNNNOBUY,
r.O3epxuHck, MuHckon obn.

(3NEKTPOHHbBIN
NOMKUI CMECH
NS “3ANOPOXLIA”

B KpacHoapckoM kpae, rge s xuBy,
xonoga Hactynair paHo. C ux npuxo-
[IOM B MOEM “63YWIHOM” “3A3KKe” BO3-
HUKIM Npobnembl. B HeM Ha neyke cTo-
WT CBEMa HakanuBanusi, y KOTOPOW TOK
noTpebneHnsa 16 A. YCOBEpILLEHCTBO-
BaB reHeparop BbICOKOBONBTHBIX MM-
nyrnbcoB, A He Tonbko obnerymn 3a-
NycK, HO U CHWU3WUM TOK NOTpebneHus
no 1,56...2 A. Cxema popaboraHHoro
reHeparopa npuBegeHa Ha puc.1,
yepTex NevyaTHoON NnaTbl — Ha pyUc.2.

Tpanauctopbl VT1 n VT2 Hapo yc-
TaHOBUTb Ha pagwaropbl; 6o6uHa T1
— or moToumkna “UXK” (no rabapurtam
OHa MeHblle aBToMOGuNbHON). Cee-
4y A ucnonb3osan 023 .0, cpesae ¢
Hee MEeTarnnyeckuil Kapkac U OCTaBVB
TOMNBKO KEPAMUKY C BHYTPEHHWUM CTEp-
»XHeM. CBeda cTaBuTca Ha MecTo “poa-
HOW" CBe4M Rakana v 3aTtarmBaeTcsi ram-
kon. Ha ceedy HageBaeTcsi Konnaydok ¢
BbICOKOBOIETHEIM NMPOBOAOM OT 606K-
Hbl. CO CTapow cBeuM Hakana CHUMaeT-
ca MeTannuueckas onpasa C OTBep-
CTUSIMU, Ha KOTOPYIO KanaeTt GeH3uH,
1 BcTaenaeTcs BRYTPb. Metannuuec-
Kas onpaea HyXHa Ans paspsga Ha
KOPMNYC BbICOKOTO HANPSHKEHWS.
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O6bI4HO NPUHATO OCBELLATH HOBOMOZ-
HIOK €nKy rmprsaHaaMm pasHOLBETHBIX
namnouek. B TemHoM KOMHaTe nx cee-
YeHne BbIrmAauT kpacuso. OpHako elle
KpacuBee BbIrMsiAnT €ka, OcBeLeHHas
pasHOLBETHLIMWM NPOXEKTOPAMM, yCTa-
HOBIEHHBIMU HENOLBWXHO Ha HEKOTO-
POM PACCTOSHUM OT ENKM, €CMW €NKa Npu
3TOM Bpaljaercs. Ha Hell MHOXeCTBO
GriecTawmnx urpyLuek u Myypbi (“O0X-
avka”), orpaxarlmx ceeT oHapen.
OcBeLleHHbIe NPOXEKTOPaMU, OHU CUS-
10T, kak nnams. 3codekT ewe Gonblue
YCUINUBAETCS, €CNU UCTOYHWKWN CBETa Y-
paBnsaTCA LBETOMY3biKanbHON ycTa-
HOBKOW (NPUCTaBKOW), @ eMka — WUCKyC-
CTBEHHas, ¢ BnecrsiLien sepkanbHOM
xBoOe. [TpOxeKTOpbl BOMKHbI KAK MOX-
HO MeHbLLE paccenBaTb CBET NO CTOPO-
HaMm. Jlyuun, KoTOpbie He nonapakwT B
LeNb, HY)XHO NOrnowarb, a NonesHbie
nyuv OormkHbl 6blTe NnapannenbHbIMK,
uToGbl OTBNECKM (“3aNuUMKN”) HA cTeHax
n noronke 6binu sipkumun. Mapannens-
Hble My4u NoNyYarT ¢ NOMOWbID ped-
AieKTopa Unu nuH3bl. CTPOUTb CROXHBLIE
onTudeckme Npnbopbl Mano KTO 3aX04ET,
0@ v BpeMeHu Ha 310 0BbluHO He ocTa-
€Tcs1, NOTOMY UTO NOArOTOBKA yallle Boe-
ro Ha4YMHAETCA nepean Cammm NPasaHu-
koM. [loaTtoMy npepnararo Npocrenume
KOHCTPYKLMW NPOXKEKTOPOB M3 NOLAPYY-
Hbix MaTtepuanos — Bymaru, caHepi,
NPOBONOKM U Ap., KOTOPbIE HE HYXHO
nckartb, a Bco pabory MOXHO BbINOM-
HUTbL 33 BbIXOLHbie OHW.

Ha puc.1 nokasaHa KOHCTPYKLMS Npo-
XeKTopa Ha ocHose pecdniekropa. Ans
€ro M3roToBNeHNs ncnonbayercst ped-
nekrop 1 or crapov aBTOMOBUMBLHOM
cdapbl, KOTOPLIN YCTaHABNMUBAKT B UK-
NWHAPUYECKOM KOpnyce 2, CKNeeHHOM
CUMUKaTHLIM KNeeM n3 5 cnoes NMoT-
How Bymarun. [locrne BbicbixaHua kneq
Kopnyc NpnoBpeTaer JOCTaTOMHY0 Xe-
CTKOCTb M npoyHocTb. Ecnu B pednek-
TOpE 3epKanbHbIv CNOW HapyLueH (M3-3a
yero pechnekTop N CHANW ¢ asBToMobn-
ns1), ero MOXHO Merko BOCCTaHOBUTD,
Hakneus brnectauyio donbry — o6ept-
Ky OT wokonagna. Ee pacnpsmnsioT Hor-
TeM HENOCPELCTBEHHO HA pechnekTope
[0 Bbicbixanusi knesi. Kopnyc Heobxoanm
NS NOrNOLLEHNA CBETA, MAYLLETO HE Ha
enKy.

PecprnekTop oOCTaTO4HO NPOYHO yaep-
XKMBaETCH B KOPNyce TONbKO TpeHUem.

IBETOMY3bIKAJIbHOE
OCBELWEHUE

3T1oMy cnocobCTBYOT nenecTkn 3 Ha
pecprekrope, pasrnbas KoTopbie, MOX-
HO oBecneunTb [OCTATOMHYIO HaOex-
HOCTb KpenneHusi. Ecnv He ynaercs Han-
TV UMMMHOPUYECKUIA NpeaMeT NOAXOLs-
L{MX pasMepoB, Ha KOTOpPOM yao6Ho kne-
MTb KOPMNYyC, MOXHO MCNOMNb30BaTh ABA
pechriekropa; pacnonoxuB WX Ha pac-
CTOSIHWUM Opyr OT Apyra, MeHbLUEeM anu-
Hbl kopnyca. Ha Hux HakpyuusaioT 6y-
mMary, NOKpbITY0 CUMUKaTHbIM Kneem B
mMecTax cknemaHus. B pesynbrarte ped-
NeKTopbl OKasbiBakTcHA No obe cropo-
Hbl Kopnyca. [ocne BeicbixaHUs Knes nx
BbIHMMAIOT, 8 3aTEM YCTAHaBNMBAIOT Ha
HYXXHO€E MEeCTO OfIMH pedbrneKkTop, pasor-
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HYB HEMHOTO MeNecTkN ANS YBENNYEHUS
TpeHns. C BHELLUHEN CTOPOHbI kopnyc 06-
KneuBawT LBeTHoM Bymaron (ons kpa-
COThbI), @ C BHYTPEHHEN — YEPHON, UMK
NOKPbIBAIOT TYLUbK ONA YMEHbLUEHUs
OTpaXkeHnsi cBeTa CTeHkaMm kopnyca. B
NPOXEKTOPE NMy'LLie BCEro UCNOMb30BaTh
KWHONPOEKLMOHHYIO namny 4 MOLLHOC-
Tot0 100 Br ¢ pabounm HanpsixkeHnem
220 B. 3akpenneHa oHa NpoCTenLnM
obpazom, gaxe narpoH He noHapobwn-
cs1, HO Npu aTom obecneunBaeTcs BO3-
MOXHOCTb perynnpoBku nyya. [Ans kpen-
neHus HeoBxoanMo KoMbLO 5, BbipeaaH-
HO€ M3 TEeKCTonuTa unu BbIMUTOE U3
3NOKCMOHOW cMonbl, TonuuHon 10 Mm,
C BHYTpeHHUM anameTpom 26 mm (6onb-
e Anamerpa namnbl) U BHELUHUM ana-
MEeTPOM, paBHbIM IMAMETPY OTBEPCTUSA
6 B uunuHope uokons pednekropa. B
NPOCBEPNEHHBIE B KONbLIE CKBO3HbIE OT-
BEPCTMA BCTABIEHbI YETBIPE KyCKa Npo-

BOMOKWN 7 (MOXXHO MCNOMb30BaTh NPOBO-
MOKY OT KaHLIENSIPCKUX CKPEnoK). VX KOH-
ubl, BbIxoAsLMe ¢ oBparHo#N CTOPOHbI
KonbLa, 3arHytel. Ha gpyron cropoHe
NPOBOOK COrHY Tbl KPHOYKU, KOTOPbIE 3a-
LenneHbl 3a MeTannuyieckyto wanby 8
omametpom 12 mm. KonbLo npukneeHo
K CTEHKaM OTBepCTuA B Llokorne pednek-
topa. ObpazoBasluasicsi NPOBOMNOYHAA
KOP3WHKa HafleXHOo yaepXuBaeT namny
C YETbIPEX CTOPOH, NO3BONSET Nepeme-
uatb ee M NoBOpauuBaTh Npn perynu-
poBKe CBETOBOro noroka. Takoe kpen-
neHve obecneumBaer xopowee ecre-
CTBEHHOE BEHTUNMUPOBAHME Namnkbi, HE
TpebyeT NOKyNHOro naTpoHa v NpocTo B
uarorosneHuu. OteepcTue B pecnexTo-
pe NOMHOCTBIO He 3aKPbIBAETCH NaMnomn,
YTO HE NPENsITCTBYET BbIXOQY ropsvero
BO34yXa M3 Kopnyca.

UTtobbl BbIMWMTL KOMbLIC U3 3MNOKCUA-
HOW CMOrbi, pechrneKkTop knagyT LoKo-
nem Ha NNacTUNVH (BBEPX OTpaxXaroulen
NOBEPXHOCTbIO), U YCTAaHABMUBAIOT No-
cepeavHe OTBEPCTUA NNACTUNUHOBLIN
umnmHap. B obpasosasLuyrocs opmy
3anvBaloT 3NOKCuAHy cmony. Ho ne-
pen 3TMM HYXHO 3amasaTb nnacrunu-
HOM BCE OTBEPCTUSA, U3 KOTOPLIX CMONa
MOXET BbiTE€Ub, W BCTaBUTb B NNacTu-
MVH OHa YeTbipe NPOBONOKK 7.

Ona yMeHbLUEHUA TPyoOoEeMKOCTU U3-
rOTOBNEHWS!, B Ka4eCcTBe CBETOMUNETPOB
MCnonb30BaHa LBETHas npos3pauHas
cTeknsHHan obnuuoBoyHas nnurka 9
pasmepammn 150x150 mm. Ee yrmbi o1-
nambiBaloT Tak, ytobbl oHa Tyro BXxoau-
na B kopnyc. HeTouHoCTM OTnamMbiBaHuA
KOMMNEHCUPYIOTCS YNPYrocTbio Kopnyca.
3akpennalT CBETOUNBTP B YEThIPEX
MeCTax ¢ NOMOLLb NPOBOFIOYHBIX CKOO
10 (MOXHO MCNOMb30BaTL NPOBOSOKY OT
kaHuenspckon ckpenkn). Ckobel oxea-
TbIBAtOT CTEKMO C [IBYX CTOPOH U npe-
NATCTBYIOT €0 BbINAAEHWIO U3 KOpMyca.
Kaxpas u3 Hux Bcrtaensiercsl B ABa OT-
BepCTMS B kopnyce. Mexay ceetodurnib-
TPOM U KOpNycoMm umeroTcsi 6okoBbie
Liernn, KOTopble NPaKTUYeCckn He BANA-
10T Ha LBET CBETOBOrO NOTOKA, OAHAKO
3HAYNTENbHO YNy4LIAoT BEHTUNINPOBa-
HWe Kopnyca, Heobxogumoe Ansa oxnax-
LeHVst naMnbi.

Ecnv Her LBETHBIX NAUTOK, CBETO-
OUALTPbI MOXHO Bblpe3aTth U3 LBETHO-
ro cTekna unu nNpo3paqvHoil LBEeTHOU
nnacrmacchl. C NpoTMBONONOXHOW CTO-



POHbI KOPNYC 3aKpbiBaKT Kpbilukon 11,
BbIpE3aHHOM 13 (haHEPbI TONLLIMHON 3 MM,
MMELoLLEeN Takyto e (hopMYy, Kak U cBe-
TOohUNbTP. KpbilKy € BHYTPEHHEN CTO-
POHbI KPACST B YEPHbIA LBET (MOXHO
MCnonbL30BaTh AN 3TOW LENN YepHYIo
TYLb) OANS yMeHbLUEHWS Bbixoaa cBeTa
B 6okoBble wenn. [nsa ynyulieHns BeH-
TUNUPOBAHUSA, B BEPXHEWN YACTU KOPNYy-
ca, Boane pecpnekropa, no obe ero cro-
POHbI HY>XHO NPOCBEPNUTL [iBa OTBEP-
ctma 12 m 13 pnamerpom 6 mm. Perynu-
poBKa CBETOBOrO NOTOKA CBOAMTCA K NO-
MNyYEHUO CBETOBOM TOUKMN MUHUMANbHBIX
pasmepoB Ha camMOl fanbHEW CTEHE
KOMHaThi NyTeM nepemeLleHns namnbi
BHYTPU NPOBOMOYHOMN KOP3UHKN.
KpenuTb NpoXeKTopa Hy)XHO KoMNak-
THO U NpocTo, 4ToBbl OHW 3aHUManm
Mano Mecta B KOMHAare U UMernu Bo3-
MOXHOCTb NOBOPAYMBaTbeCsi B NBom
HanpasneHun. Lununopel cboHapen
KpENsITCA Kak NokasaHo Ha puc.2 u 3.
[lns 3T0r0 B AEKOPATVMBHO BEIPE3AHHOM
nucte daHepobl 14 tomuyuHon 10 mm
NpoONUANBAOT TPU OTBEPCTUS € TaKUM
LovaMerpomM, UToObl B HUX TYro BXxogunm
UMRVHOPbI NpoxekTopoB 2. JncT 14 Bep-
TUKanNbHO 3akpennsaoT Ha gotorpadu-
yecKkoM wraTmee 15 ¢ NOMOLULbHO CKOBbI
16, xoTOpas Kpenurtcs BUHTamMu 17 kK
nucty 14, araiikon 18 — k wiratvey 15,
Tak kak Ha wraTtvee peabba cneuvans-
Has — choTorpacpuueckas, 1o raiika 18
DOMKHA UMETHL Takyro xe pe3bby. Ecnn
NOAXOANALLEN raNKu HET, TO Ha WTaTuee
noBepx MMeLLEeNcst pe3bbbl MOXHO Ha-
pe3arb 06bIYHYI0, METPUYECKYIO. [anky
18 MOXHO W3roToBUTbL M3 OprcTekna.
CteHKkn oTBEpPCTUA B Hel (MeHbLLEro No
ovametpy, YeM pesbba wwrarmea) npo-
rpeBatoT XKanom nasnbHUKa, U B rops-
yem BUOE HAKPY4MBAKOT U3roTaenueae-
My#0 raviky Ha pe3bby wrartmea. MNocne
OCTbIBAHWSI OPFCTEKNa CTEHKN OTBEPCTUSA
6ynyT umeTb chopMy pesbbbl LUTATMBA.
NonyyeHHylo “raky” MOXHO OTKpy4un-
BaTb M BHOBb 3akpyuuBaTtb. [ins 6onb-
Lei NPoYHOCTH KpenneHun B ckobe 16
HY>XHO NMPOCBEPNUTL OBEPCTUE TAKOro
anameTtpa, 4tobbl obecneunTb Tyryro
nocapky Ha pe3swby wrarmsa.
[poXeKTopb, LIEHTPbI TSHKECTU KOTO-
pbiX HAXoONATCS B NMOCKOCTU NUCTA, Ha-
LEXHO YOEepXMBalTCsH B OTBEPCTUSAX
TONbKO C NOMOLBIC TPEHUA. VX MOXHO
noeepHyTb Ha HeBornbLon yron, focTa-
TOMHbBIN ANA HANPAaBNEHUA NyYen CBeTa
B pasHbi€ MecTa enku. Bece Bmecte npo-
+* KEKTOpbl MOXHO NOBOPaYvBaTh B FiH0-
60M HanpaBneHUy C NOMOULBIO LIAPHU-
pa wratuea. Hu3 enku ocsewaror, Ha-
npUMEp, KpaCHbIM CBETOM, CepeavnHy —

3eneHbIM, Bepx — ronybeiM. Bo Bpems
paboTbl NPOXEKTOPOB NOA yNpaBneHu-
€M L|BETOMY3biKanbHON NPUCTABKN Ha-
rpeB Mx ByMaKHbIX KOPNYCcOB HE3HAYU-
TenbHbii. MNMpoBoga 19 npunavealoT K
namne 4 v k pasbemy 20 (nroboro Tvna),
3aKpenneHHoMy Ha ckobe, AN NOAKIIO-
YeHWA K UBETOMY3bIKarnbHOM NpUCTaBKe.
MpoxekTopbi pacnonaralT Ha paccTo-
SIHUM NPUMEPHO 3 M OT enku, a enky
fAy4Lie BCEro yCTaHOBUTL Ha 3epkane u
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pacnonoXuTb BO3MeE APYroro sepkana.
Mpun 3TOM Ha cTeHax 1 noTonke obpa3sy-
etcs 6onblue orbrneckos (“3anumkos”),
N OHW OBUXYTCH B NPOTUBONONOXHBIX
HanpaBneHusix. Kpome Tpex LBETOMY3bi-
KanbHbIX NPOXEKTOPOB, XEnarenbHO
MMETD eule OAMH (hOHOBBIN NPOXEKTOP
CUHEro uBera ¢ naMnon MOWHOCTBLIO
40 BT, ropsiumit NOCTOSIHHO U pacnono-
XEHHbIN OTAENbHO OT OCHOBHBIX TpexX
NpoxekTopoB. C NOCTOAHHOW CUHEN
NOLACBETKOM enka BbIrMsanT Kpacueee.

Euwe 6onee napannenbHbie ny4m cee-
Ta Co34alT NPOXeKTopbl, umeruiue
hOKYCUPYIOLLIME NMH3bI. TAKUM NPOXEK-
TOpPOM MyuLle BCero oceeularb Bpaula-
WUNCS 3epKanbHbIM wap. Ans mnaro-
TOBMEHUA NpOXeKTOpa noaonaet noban
cobupatoujas nuH3a. Urobbi onpepe-
NUTb ANWHY NPOXEKTOPA, 3aBUCSILLYIO OT
(HOKYCHOro paccTosiHUs nmMeloulencs
NWH3bI, BHa4Yane NpoBOAAT 3Kcnepu-
MeHT. Ha kpai ctona knagyT ropsiLyo
namny ot aBToMobunbHoM hapbl. Mpu-
6nvxan n oTpanss oF namnbi NUH3Y,
nony4arwTt maobpaxeHve cnvpanu Ha
CaMmoW OTAANEHHOW CTeHe U U3MepaoT
paccTosiHMe Mexay cnvpanbsio namnbl u
nuH3oM. OHO gOomkHO BbiThb BbiLiepXa-
HO B NPOXEKTOpe.

[NpocTeniuasn KOHCTPYKLMS NPOXKEKTO-
pa nokasaHa Ha puc.4. BHavane us
nNNoTHOM Bymarn U3roTaBnnBaloT KOHYC
(CKPYuMBAIOT Kynek), B BEPLUMHE KOTO-
poro HaxoOoMTCA Namna, a y OCHOBAHUA
— nuH3a. MNpu 3TOM BbIAEPXUBAETCS
3KCNEPUMEHTaNbHO NONyyYeHHoe ¢hoKyC-
Hoe pacctosiHue L. KoHyc — yceueHHbI,
M U3 ceueHun BLICTYNAET LOKONb 1 nam-
nbt 2. YTo6bi He BEIXOAWUN CBET, NOBEPX-
HOCTb KOHyca BO3Me LOKOMsi namnbl
mmMeeT pa3spesbi. O6pasoBaBLumnecs npm
paspe3ax nenecTtkn 3 COrHyThi K ocH
KOHYCa U OXBaTbiBaloT LOKOmMb, yaoep-
XUBas namny U 3aKpbiBasi BbIXO[L, CBE-
Ty. C Opyrov CTopoHbl KOHyca 3akpen-
nexHa nuH3a 4 ¢ NoMoWbIO Tpex aHa-
MOrMYHbIX NMenecTkoB 5. BHYTPb KOHY-
ca NMvH3a NpoBanNUTLCA HE MOXET, Tak
Kak KOHyc cyxaercs. [NonyvenHyio by-
Ma)KHy# pasBepTKy kopnyca 6 (puc.5)
nocne NoAroHKU UCNOAb3YT AN U3I0-
TOBMNEHUS KOPNYca NpOXeKTopa u3 ny-
KEHON KEeCTU OT KOHCepBHON BaHku.
Uem Gonblue yBenvueHne nuH3bl, TEM
MeHblue paccrtosiHue L v 1eMm 6onee
MOLL{HbIM NONYYaeTCs CBETOBOW NOTOK,
Tak Kak MEeHblue cBeTa Nornoujaercs
CcTeHKamu Kopnyca.

Metannuueckyio pa3sepTKy cCBOpaun-
BaKT B ycedeHHbI koHyc. Conpukaca-
roLmecs kpas 7, KOTopbie fOKHbI feyb
Opyr Ha apyra nonoco#n NpUMepHo 5 MM,
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cnawuBatoT. o LeHTpy TsecTu Kopnyca
(B MecTe narkn) NpynamealoT Kpenex-
HBIM YrOnoK 8 ¢ orBepcTueM, KOTOpbI
BXOOUT B pa3spes TopLia CTonku 9 1 3ak-
penneH BuHTOM 10 U rankon. CTowka
npeAcrasnseT cobol OTPE3oK aroMuHn-
€BOW NPOBONOKU AniaMeTpomM 8 MM npo-
W3BONLHOU AnvHLL. Ha gpyrow ee cTo-
poHe HapesaHna pe3bba. C nomotLbio

nByx raek 11, 12 croiika kpenuTcs K oc-
HOBaHUIO 13, KOTOPLIM MOXET CINyXUTb
nnarMaccoBaa wunv meTannuueckas
Kpbltwka. bnaropgaps ocHoBaHuitio Npo-
KEKTOP MOXHO NOCTaBUTb HA POBHOWM
NOBEPXHOCTH, U perynupoBarb Hanpas-
neHvie nyua ceeTa no ropm3oHTanu. Bep-
TVIKanLHOE Hanpaenenne cBeta ycra-
HaBnuBaeTcs bnarogaps KpenneHuo

yronka ogHuM BHMHTOM K ctoiike. K yo-
KOMo Namnul npunavieaercs nposop 14,
a apyrov npoeog 15 pocraTodHo 3axarb
ravkoii 11. Utobsi npoBoaa He OTpLIBa-
NUCb B MECTax nNarku, X NPWwKUMatoT K
OCHOBaHUIO NNacTMaCcCOBOW NNacTvH-
KO 16 C NOMOLLLIO AByX BUHTOB 17 u
raek. 3anuTLIBaloT Namny oT TpaHcgop-
maTopa (HanpsxeHvem 12 B).

5 FAIMOITIO

M3roTaBnuBas CBOU KOHCTPYKUUM,
pagviontobuTeny NONb3yTCA Pa3HbIMK
uHcTpyMeHTamu. MMoMUMO SNeKTOMOH-
TaXHbIX, HeOOX0OUMLI CnecapHble, CTO-
NAPHLIE U ... TPYAHO NEpeqncnnTL ewe
Kakuie. XOpOownii KOMMIEKT UHCTPYMEH-
TOB — npeamMeT ocobon ropaocTu mac-
Tepa. OOLIYHO BCE HAa4YMHAETCA C napbl-
TPOVKM OTBEPTOK U MONOTKA, a 3arem,
no mepe HebxoammocTu. npuobperatoT-
cA Apyrve vHCTpymMeHTsl. Hekoropeie
BecbMa yaobHble “npucnocobbl” MOXHO
W3roTOBUTL CBOUMM CUITAMK, U OHVI yaay-
HO AONONHAT Aaxe “hnpMoBbIn” Habop.

YHMBepcanbHbIf HOX. Y KaX3oro
paguontobuTens UMeeTCa HOXOBKa Mo
MeTanny. HoxoBouHble nonoTHa Ao-
BOMNbLHO XPYNKKWe, ¥ CO BpEMEHEM Hakar-
ninBaerTca MHOro 0bnomKoB, KOTopbie
6ecxo3Ho BansalTcs. A Beab 310 UeH-
Hble nonyabprKarkl, 3 KOTOPLIX MOX-
HO “COOpYyAUTL” MHOFO MONE3HbIX Npu-
cnocobnenwin. Hanpyumep, npeeparutb
B YHUBEPCANbHLIN HOX CO CMEHHbLIMU
nessusimu [1], npeacraensiowyuii cobon
Lensiit Habop MHCTPYMEHTOB, Aa eLle C
neHanom Ans XpaHeHWs 3anacHbiX nes-
Bui (puc.1).

Yrobbl caenars pyyky-neHan, 6eper-
ca 3arotoBka (Tpybka AvameTpom
20...25 MM 13 Noboro LIBETHOrO MeTar-

JENTENECKRYID

na) u HaNUNBHYKOM CTaunBaeTCsl oaHa
cTopoHa Ao obpasoBanus NpoaonNbLHO-
ro nasa. 3areM 3TOT KOHeL, HY»HO npu-
NMIOCHYTL, 3aNOXUB B HEMO NNacTURY
YyTb TOMLE W LMPEe HOXOBOYHOrO No-
norHa. Bce octansHoe NOHATHO 13 pyu-
cyHka. Peslbl MOXHO cgenaTb cambie
pa3zHble, HACKONbKO XBAaTUT haHTasnu.

Pe3eu-6anepunka. Npy uaroroene-
HUW aKyCTUYECKMX CUCTEM NMPUXOOUTCA
Bbipe3aThb Kpyribie OTBepCTHA 60nbLlo-
ro ouameTpa nog AMHamMudeckue ronos-

WIACTLERC

CIYIQ

Kui. KOHEeYHO, MOXHO BOCMONb30OBATLCA
No63MKOM, HO UM TPYAHO BLINUINUTL POB-
Hule oteepcTus. MoaTomy He obonThch
6e3 6anepurHKK, NOKA3aHHOW Ha purc.2.

INepxaBky 2 BbITAUMBAOT W3 LWECTH-
rpaHHvika 32x42 MM. XBOCTOBWK U Ha-
NpaensoLYy0 4YacTb NpoTaqMsatoT Ao
avametpa 8...10 mm. [invHa yununapu-
Y4EeCKOW 4acTu HanpaeBnsawoLen AoMmKHa
6biTb B npeaenax 25...30 MM, XBOCTO-
Buka — 50...60 mm. UTanra 3 npeacras-
naer cobol OTPe3oK LWeCTUrpaHHuKa.

—_—
— =
4 Kopnyc Mpo6ka
H
" Fanka
Ne3Bue
CE_D
Puc. 1




Puc. 2

Ona cuikcvipyetcs B gepxaBke 60NTom
1. PeseL, 4 BcraBnseTca B oTBEpCTME
WwTaHm u 3axmmaertcs bontom 5. Pes-
Lib! MOXHO AenaTth 13 0bnoMkoe ceepn,
METUYMKOB U T.N. UHCTPYMEHTA.

Pabortatb ¢ Takon GanepuHKoi Ha
CBEPNUNbHOM CTaHKe HeobxoAuMo C
MVHMMansLHO BO3MOXHOV CKOPOCTLIO
BpALLEHVA NaTPoHa, HWKHAA YacTb pe3-
Lia fAomkHa ObiTb BhlLE LIMIMHAPUYECKOM
YacTu HanpaensAoLLEN He MeHee YeM Ha
5 mm. 3arotoBky obsizatensHo GepyT ¢
onpepeneHHLIM 3anacoM, YTobut Bbin
HageXHbI ynop B CTaHuHy cTaHka. OT-
BepCTvie A0 NONOBKHLE CBEPNSAT C OQHON
CTOPOHSI, 3aTeM NEPEBOPAYVIBAIOT 3aro-
TOBKY 1 3aKaHuUMBaOT CO BTOPOW.

CrepnunbHbIi MMKpOCTaHOK. Hau-
6onee TpyaocemMkas npoleaypa B pagvo-
nobutensLcKoM TBOpYECTBE — U3TOTOB-
neHvie nevaTHbIX NNat. B Hux npuxoanT-
CH CBEPNUTL OFPOMHOE KONMYeCTBO Ma-
neix otBepcTvn (20,8...1,2 mm). Ceep-
na Takoro guiaMmeTpa TpyaHo 3axarh B
naTpoH gpenw, 4a ¥ NOMaloTCs OHW NPpU
nobom HeoCTOpOXKHOM ABVKEeHKU. Bbl-
pyuuT B 3TOM Cry4ae NpoCTOV MUKPO-
craHok (pmc.3). KoHCTpyKuMs CTaHka
NOHATHa 13 pucyHka. Hepocrawowme
pa3Mepbl MOXHO NPVHATL NPOV3BONbL-
HO, B 33BUCMMOCTY OT MEIOLLIMXCH Ma-
Tepuanos..

Mepen kpennenviem Koxyxa ABura-
Tensa 2 K WraHre 1 (CranbHas nonoca
20x4 mm), cam gBuraTtens U3BneKkaioT u3
KOXYyXa, @ KOXYX NPYBapVBaloT K WTaH-
re wunu KpensT ¢ NOMOLLBIO BUHTOB C No-
TavHbiMY ronoskami. B cnyyae kpenne-
HUA BUHTaMK, Pa3Me4aloT KpenexHsie OT-
BEPCTVIA 1 CBEPNAT VX CBEPNoOM 3 MM.
C npoTUBONONOXHOM CTOPOHLI CBEPNAT
orBepcTua &8 Mm.

B kayectBe narpoHa ansa ceepna 3
MCNONbL30BaHLI ABa WkvBa ot JINIM mar-
HUTO(POHA, CNasHHLIX BMECTE Ha CTanb-
HOW ocu (CBepne) AvaMeTpoM 2 MM.
Ceepna ons ctaHkoB ¢ UMY HesaBvick-

Ke noaBepraeTcs TONbKO €ro MEeOHbLI
crepXxeHb, pabouylo 4acTb KOTOpPOro
HeobxoaMMo NPUTYNTb HaNMNBHVIKOM
00 0bpasoBaHus NMNOLAAKM LWMPHMHON
okono 4 mMm. B npowjagke HOXOBKOW
fpenaeTtcs nponun mybvHoW 7...8 MM.
M3 HOXOBOYHOrO NONOTHA, “OTNYLLEHHO-
ro” Ha OorHe, Bbipe3aloT 12-Tn MunnuMeT-
POBLI KycOK 1 06pabaTbiBatoT ero cme-
Cbio cepHOM 1 consHom kucnoT (20%)
05 yaaneHus ¢ NOBEepXHOCTY OKarnviHbi.
3arem 3TOT OTPE30K NONOTHA BCTaBMA-
10T B Nponvn xana (Haceykon Hapyxy)
v hVIKCHpYIOT B TUCKaX. N3roToBneHHbIN
HaKOHEYHVIK CRYXUT ckpebkom ans yaa-

125

1% 110

175

Puc. 3

MO OT CBOEro AviameTpa MMEKoT avameTp
XBOCTOBVKA 2 MM.

Mpw ceepneHvn oTBEpCTMIA NNarta Kna-
LETCA Ha CTONuK 4 1 NpuaBUraeTca K
ceepny poiarom 5. CtanvHa v CTONMK
3aKpenneHs Ha 4OCTaTO4HO MaCCHBHOM
OCHOBaHwu 6.

B nomolib oTeepTke. YacTo npuxo-
OWTCA BBOpauMBaTh BUHT UMK Wypyn B
TPYOHOROCTYNHOM MecTe. B atom cny-
yae BUHT (LLypyn) MOXHO 3aKpenuThb Ha
ne3sui OTBEPTKM C NOMOLLLIO KOMOYKA
nnactvnvHa. Ecnu nnactvnuHa nop py-
KOV HET, NO[ONAET y3Kas NOnocka TOH-
Ko Tkann. B cepeaviHe Nonocku NpoThbi-
KaloT OTBEPCTVIE NOA BUHT U C €€ NOMO-
LB NPUTAMMBAIOT BUHT K OTBEpTKe.
Mocne Bkpy4BaHVIA BUHTA TKaHb 06pbi-
BaloT. [N BKpyuuBaHWA MareHbKux
BUHTOB MOXHO BOCNONb30BATLCH LiaH-
roBbiM KapaHaalloMm.

MasnbHauk ans amomuama. [Npy nait-
Ke anoMuHmua kabenbLLvKi NCNOnb3yoT
cneumanbHLIN NaaneHLIK Xxup. Bmecto
HEro MOXHO BOCMONbL30BaTLCA MOAEpP-
HU3KMPOBAHHLIM NaANLHUKOM. [lopaboT-

NeHnst OKCMOHOW NNEHKW C 3anyXnBae-
MOW NOBEPXHOCTN.

Ipyrov cnoco6 nainkv anoMuHNs 3ak-
NOYaeTCa B HAHECEHWM Ha MEeCTO namn-
KVi TOHKOWM nneHkn mean. MecTto naiiku
33UKLLAIT 1 akKypaTHO HaHOCAT 2-3
Kannu HachHILLIeHHOro pacTeopa MegHo-
ro Kynopoca. 3arem getans nogxKnioya-
10T K “-“ UCTOYHVIKA NOCTOAHHOIO TOKA,
aKkero “+” — KyCOK MeAHOV NPOBONOKV
TonumHoM 2.3 mM. lNpoBonoky BBOAAT
B Kanmno Takum obpa3som, 4ToObi OHa He
Kacanacb noBepxHocTu aetanu. B pe-
3yneTarte anekTponnaa, B MecTe nankv
ocenaert Cron KpaCHOW Meamn, KOTopyto
3aTeM 3anyxviBatoT 06LIKHOBEHHLIM Na-
AiNbHKUKOM. B KauecTBe MCToYHVKa nu-
TaHWA MOXHO ucnons3oBaTe baTapei-
Ky OT KapMaHHoro choHapvika.

NurepaTypa
1.M.Mansiwes. 13 o6nomkoB — mH-
cTpymeHT. — Xo3sauH, 2001, N6.

Mamepuan noGzomoeur
A.METPOB, 2.Mozunes.
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3ASEMNEHNE

(NMpogonxenue. Hayano B N11/02)

B To4Kax npoBOAHVIKA, OTCTOSLMX Ha
paccrosHuv A4, 3M/4, 504, TA/4... ppyr
OT Apyra, uent kak 6bl pa3mblkaeTcs.
CnepgoBaTtenbHO, YTOObI CHU3WTL pas-
HOCTb NoTeHUManoB, Heobxoanmo orpa-
HUYKBaTL pa3Mep CUCTEMBbI 3a3emrie-
Hus. ina BoeHHoro o6opynoBaHvis, ne-
pefaTuvkoB, NPUEMHIMKOB 1 APYTVX UyB-
CTBUTENbHLIX BLICOKOYACTOTHLIX YCT-
POVCTB MakcumMarnbHoe pacCTOsHue
MeXay TOYKaMy 3a3eMneHna He [OMX-
Ho npesbiwartk 0,05A, rae A — gnvHa
BOMNHLI Havbonee BbICOKOYACTOTHOMO
curHana. [Mpy 3ToM MnNeaaHe 3a3emns-
tower venu coctasnaer 133% Homu-
HanbHOro 3HaveHus. B bonblwuvHcTBE
YCTPOWCTB rpaXJaHCKOro HasHaueHus
ponycrtumo paccrosHme 0,12, (173% Ho-
MUHaNbLHOMO 3HaYEeHNsl MMNeaaHca), a
Npy 3a3eMINEeHUK HEUYBCTBUTENBHBLIX K
nomMexam YCTPOWCTB 3TO pacCTORHWe
MOXHO yBenuuuTb Ao 0,15A; npu atom
VYMNeaaHC 3a3eMALLEeN CUCTEMBI BO3-
pactaer Ao 238% HOMMHANLHOrO 3Ha-
YeHUA.

MoxHo n3onuvpoeaTth Apyr oT apyra
yenu Bo3BpaTa CUrHanbHLIX TOKOB, NO-
CTOSHHLIX ¥ NepeMeHHbLIX TOKOB NuTa-
HUSA, 1 NOCTPOUTL TakuM 0O6pa3oM cuc-
TeMy 3a3eMIeHNA U3 TPEX HE3aBUCUMBIX
KOHTYpPOB, CXOQSALLUXCA B OHOMN TOUKe.

B danbHetiwem b6ydem Hasbieame
yenu eosepama cuzHallbHBLIX MOKoeg
cuaHanLHoU uru cxeMHOU 3emrned, yenu
eo3epama MOCMOSHHBLIX CUITOBLIX MO-
Kxoe — curoeol 3emrnel, yenu eo3epa-
ma nepemMeHHbIX CUITOBbIX IMOKO8 U 3K-
paHupyrowue kopryca — KoprycHou
3emrnell unu 3alUmHbLIM 383eMIIEHUEM.

Takoi noaxon NO3BoNseT ONTUMK3U-
poBaTh KaXayto 3a3eMnsioLyto Lens B
otaensHocTy. Hanpymep, curHansHoie
uenu 3azemMneHns B AnanasoHe 4acTor
[0 HECKONbKYIX Merarept OMKHb MMeTh
HU3KWUIA UMNedaHc, v NO HUM QOMKeH
Teub Mansin TOK. 3a3emMnalLan Lenb
VICTOYHUKOB NUTaHKsi NOCTOSIHHOIO ToKa
ponmkHa BbiTb paccuuTaHa Ha HU3KUN
vMnNeaaHc, HO 3HauuTenbHo Gonbiuvin
TOK, @ 3a3eMNeHvie CTOYHWKOB NTaHnsA
no ceTu NnepemMeHHOro Toka (KopnycHas
3emMnA) QONXKHO VIMETL HU3KUIN MMne-
naHc B6nviauv yactotsl 100 My v Boigep-
XMBaTb TOK B COTHU amiep.

(o6ein) Touke. Kaxabil OTAENLHLIN
6noK 1nu y3en v Kaxabii 3KkpaH viMeroT
cBoi npoeoa K obulent Touke. lMpu Ta-
KOM noaxoe MCKMo4aeTCA NapasvuTHas
cBA3L Yepe3 oOLWui vMNegaHC 3asem-
NeHun 1 YMeHbLIAETCA BEpOATHOCTL 06-
pa3oBaHuA HM3KOYACTOTHOro napaswt-
HOrO KOHTYpa C 3aMblKaHneM Ha 3eMnto.
3aszemnenue B 0buiei ToUke o4eHs 3d-
dekTviBHO OO YacToT 1 My, a ecnn cn-

— cTema 3a3eMneHusl MMeeT Manbiii pas-
0zoban cxema AHanozoban Cxema & "
C HuakuM ypobem | | C Huskun ypobeM mep (He 6onee 0,051.), yacToTHLIN Npe
tuzHasa tuzHaAa aen moxer aoctus 1 10 M.
| I OnHako YyBCTBUTESbHLIE aHANOroBble
* CXeMbl MOTyT BOCNPUHUMATL NOMEXwu
gggﬂg““‘““ BCNEACTBYE VHAYKTVUBHOW 1 @MKOCTHO
_T_ NapasuTHLIX CBA3EN, HeCMOTPA HAa MHO-
Puc. 2 5 ::52:"”“" rouvcneHHbie NpoBOAa 3a3eMNEHus.
TeM He mMeHee, B GONbLUMHCTBE BOEH-
Avanozobas Cxena Ulugpobos [lbuz%menu Tre—
€ HU3IKUM ypobxeM
cuzu%enu txema ConeHoLdy RUMaHURA
OdHomavesxoe
Puc. 3 4777 303eMAEHUE

B TunuuyHOM Cnyyae NpoBOAHWKY, 06~
pasyloLve Lens 3a3eMneHns, AOMNKHbI
vmeTb conpotmeneHve <100 mOm u
VIHOYKTUBHOCTL <100MKIMH. 3TKM ycno-
BUAM YAOBMNETBOPSIOT MeAHasA NPOBONO-
Ka AaMeTpoM 2 MM 1 antoMnHieBas —
ovameTpom 2,6 mm.

Mnaearllee 3azemneHune. [ns upes-
BbLIYANHO YYBCTBUTENbLHBIX YCTPOWCTB
NPUMEHSETCH CXeMa C NraBatoLLmMm 3a-
3emneHviem (pmc.2). Takoe 3asemnenve
Tpebyer NONHOW u3oNAUuKM CXembt OT
kopnyca (BLICOKOro CONPOTUBNEHUSA U
Manow emMKoCTu), B NPOTUBHOM Ciy4ae
OHa OKa3biBaeTcA Mano3ageKTUBHOMN.
B kauyecTBe UCTOYHVIKOB NUTaHNs Taknx
cXem MOryT ucnonb3oBateca Gatapewn
ViNVi CONMHEYHLIE 3NEMEHTHI, a CUrHanb!
[OIMKHBI NMOCTYNaTb ¥ NOKMAATL CXeMy
yepes 3anemeHTHl, obecneuneatoLyme
FanbLBaHWYECKYIO pa3BA3Ky (TpaHcdhop-
MaTopbl UNKU ONTPOHLt). [Ans npeaoTs-
paLleHMs HAaKONNEHNA CTaTUYeCcKnX 3a-
PAOOB HEKOTOPLIE NPOEKTUPOBLLVIKA YC-
TaHaBNMBAIOT LWYHTUPYIOLLMIA Harpy304-
HbLIA PE3UCTOP C BLICOKVIM CONpOTUBIE-
HUEM MexXay TOuYKamu CHUrHanbLHOro w
KOPNYCHOro 3a3eMreHus.

3azemneHme B ogHomn Toudke. Pac-
CMOTpUM CcxeMy (puc.3) B KOTOPOW pea-
NX30BaH NPUHLIMI 3a3eMNEHVN B OAHON

HBIX 11 KOCMUYECKIMX YCTPONCTB UCNOMb-
3yeTcsA nonobHoe 3azemneHvie B obLen
Touke. Ero HegocTaTtok — Gonbluoe Ko-
NMYECTBO 3a3eMNAIOLLMX NPOBOOHVIKOB,
KOTOpOE B CROXHLIX YCTPOWCTBAX CUlb-
HO YCINOXHSAET MOHTaX, yBENUUMBAET MX
mMaccy v rabapubi.

PaccmoTtpym MoavdviLiMpOBaHHYIO
crcTemy 3asemneHus B obuwien Touke
(purc.4), ymenswatowyto obuiee uncno
nNpoBoAoB 3a3emneHus. Cxembl ¢ 6nns-
KM YPOBHEM NOMEX COEAVHEHbI BMEC-
Te, npyyem Havbonee YyBCTBUTENbHLIE
CXeMbl PAcNONOXeHbI Kak MOXHO bnu-
*e k obLelt Touke. Takowm npuHLUMN 3a-
3eMNeHViA CHWKaeT Yucno NpoBodos.,
He3HauuTenLHO NOBLILLIAA NpY 3TOM Na-
pasnTHYK CBA3b Yepe3 obuimin umne-
naxc. Korga nevatHana nnata vmMeer ot1-
DenbHbie 3a3eMnsioLLvie Lenv Ansa aHa-
NoroBLiX U UMGpPOBLIX Y3NOB, KX crnepy-
eT coeavHuTL BCTPeYHO-NapannensHo
BKMOUeHHbIMK avopamu VD1 1 VD2 ans
3aLUWTbI NeYaTHoN NnaTki OT cTaTnyec-
KOTO 3NEeKTpUYeCcTBa, NoKa OHa He ycTa-
HOBNEHa B YCTPOWCTBO.

MHororoyeyHan cucrema 3asemne-
HKA. Ha puc.5 nokaszaHa mHoOroToueu-
Hasn crucTema 3asemnernn. OtaenbHbIe
CXEMbI U Yy4aCTKV Kopnyca CoefiMHeHbI
MHOFO4MCNEHHLIMY KOPOTKuMu (/1<0,1A)
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nepembivKkamMmm, YTOOB CBECTY K MUHU-
MYMY CTOsiuvie BOMHbl. [10aoOHLIA Me-
TOA OBLIYHO NPUMEHAIOT ONs BLICOKO-
YacToTHbIX cxem (f>10MIMy) ¢ Bnmakum
ypOBHEM nomex. Takas 3asemnsiolasn
cuctema TpebyeT TLaTensHOro KOHTPOo-
ns, CO343aeT MHOrOYUCIEHHLIE NapasuT-
HbI€ KOHTYPbI C 3aMbIKaHWEM Ha 3eMIio,
Vi ee He peKOMeHOYyeTCA UCNonbL30BaThL
LNA YYBCTBUTENbHLIX CXEM.

Komb6uHmnpoBaHHan cuctema 3azem-
nenumA. Ha puc.6 npviBegeHb KOMOUHN-
pPOBaHHbIE CXEMbl 333EMITEHVIA, KOTOPLIE
npegcTasnsAlT coboi coueTanne 0/HO-
TO4EYHOW, MHOMOTOHEYHOW U NnaBato-
wiev cxem. Ha puc.6a nokasaHo 3azem-
nexvie anHanoroeoro 6noka v nepepar-
yvika ¢ obLelr TOUKOW B COYETaHuu ¢
MHOIOTOYEYHLIM 3a3eMneHmnem undpo-
BuiX noruyecknx MUMC (odeHb yacTto
BCTpevaloLanca crpykTypa). Ha puc.66
KaTylwka uHgykTBHOCTY L1 (C uHRYK-
TUBHOCTBIO =1MIH) CNyXuT pa3BA3Ko
MEeXAy BbICOKOHACTOTHLIMY CXeMaMK U
KOPNYCOM 1 OQHOBpPEMEHHO obecneyu-
BaeT CTeKaHue CTaTuyeckux 3apaaoB.
Ha puc.6B koHpeHcaTopbi, OTCTOALWMNE
Apyr or gpyra Ha paccrosnve 0,1A v
pa3melleHHbIe BOONb N30NMPOBaHHOIO
Kabens, npenoTepallaloT NOABNEHKE
BbICOKOUACTOTHBIX CTOAUMX BOJTH U HI3-
KOUYaCTOTHBIX Napa3wuTHLIX KOHTYPOB C
3ambikanuem Ha 3emnio. [Mpu ucnons-
30BaHUK ABYX NOCNEAHVX BApyiaHTOB 3a-
3eMrneHns HeobxoAuMO ObiTb OUYEHb
BHMMaTENbHLIM, YTOOLI UCKIIOUNUTL pe-
30HAHCHbLIE ABMNEHWs B 3a3eMIAOLLEeN
cucrteme, MOrylme BO3HVKHYTb B pe-
3ynsTare Hanvuus B Hel NapaswuTHLIX
€MKOCTEeV I MHAYKTVIBHOCTEN.

3azemneHue B BuLie rMpnAHabl.
OueHb pacnpoCTpaHeHHLIM U, B TO Xe
Bpems, TpebyoLLMM Ype3BLINaHO MHO-
ro XJ0MOT SBNAETCA 3a3eMIeHvie B BUae
rvipnsnasl (puc.7). B Takon cxeme no-
Mexn MOXHO ocnabuTb, ecnu yenu c
BbICOKMM YPOBHEM NOMEX PacrnonoXuTh
B OLHOV rvpnsHae, a YyBCTBUTENbHLIE
uenu — B apyrow. B Yon rupnsHae, roe
Haxo4sATCA Lenn C BLICOKVMM YPOBHEM
nomex, NOCneAoBaTenLHOCTL pacnono-
XeHUA Takoea:

- Lienvi ¢ ManbiM YPOBHEM NOMEX;

- uenv ¢ bonee BLICOKUM YPOBHEM MO-
Mex;

- Lienu ¢ MakcMMarbHbLIM YPOBHEM Mo-
Mex;

- Kopnyc.

B Ton rvipnsange, roe nomexu oTcyT-
CTBYIOT, Camble UyBCTBUTENbLHLIE CXEMb}
pacnonaratotca 6nuxe BCEero K Touke
3a3eMIeHuA.

(Npononxenune cnepyer)



HACTPOUKA

“TOPU3OHTA” C 1Ay

B 30...40-e rogbl nepebie TeneBn3opsl Ha-
CTPanBarmMCchb NPaKTUNECKV C NOMOLLBIO OHON
orBeptkyv. MNocTeneHHo Cxembl TENEBU30POB
YCNOXHANWCh, COOTBETCTBEHHO, ¥ NPOLIECC Ha-
nafkv ycnoxssnes, “obpacran” npubopamu. Ha
paboumx cronax pagvonobutenei NosBUNUCH
reHepaTopbl TeNEeBU3VOHHBIX CUFHANOB, OCLWIT-
norpagbl, MynsTUMETPLI. Ha cxemax ctanu pu-
COBAaTb OCLMMNNOrPaMmbl, NPUBOOUTL KapThl pe-
¥UMOB, TabnuLbl HemcnpaeHocTen. Ho Bce pae-
HO Hanajika npeeparunacs B “BonwebHoe gen-
¢T80", cnabo NOHATHOE ANS HENOCBALLEHHDBIX.

Ha cmeHy namnam npyuLLny TPaH3MCTops!, a
3aTEM MUKPOCXEMBI, KOTOPBIE Tenepb CTaHOBSAT-
s Boe Bonee “nHTennexTyanbHbiMu®. Y BOT, Kak
BUTOK CNUPank, CNoxHOCTb Myukpocxem obec-
neyuna npocToTy Teneesusopa u “oblyequn” ¢
HuM, PerynupoBka 6oMbLUMHCTBA PEXUMOB B
COBPEMEHHDBIX TefieBM30pax NPoU3BOAUTCS 1Mo
komaHgam ¢ INMAY. HyxHo TonbKo BoWTY B Ccep-
BUCHbI PEXUM 1 3HATb, KaKVEe HaXMUMAaTh KHOM-
ku. TocMOTpUM, Kak 3T0 CAENaTh B MACCOBBIX
mMogensix “Topu3oHToR”.

Teneeusopbl CTV-670/671. OcHoeHbIe pe-
rynupoBku “3abutel” B TaK Ha3sbiBaembiX “On-
UmoHHbIX BanTax”, Npo KoTopbie A yxe paccka-
3biBan B [1]. OnuuonHble 6aiThl — 310 BOCh-
MVPA3PAAHLIE SHENKM NaMSTY MUKPOCXEMbI
MNN3Y, gaxHbie B KOTOpbIE 38HOCATCH Ha 33BO-
[1e-N3roTOBUTENE UNY NPY PEMOHTE (3ameHe
namsaTv) Teneensopa. Beero Takux 6anTos Bo-
cemb (OP1...0OP7, BITS).

Kaxabl#t 13 BOCbMU OnuUmoHHbLIX GaiTos B
pexume “Servise” MoxeT ObiTb Bbi3BaH Ha K-
paH TeneBu3opa Npu NOMOLYN KHOMNOK
‘G, ad” nyniTa Y. [ins 3anucy B onumoH-
Hble 6anTbl KOGOB HEOBXOAMMO BKIKOUUTD TE-
neBU30p B pexum “Servise” cneayrowmm obpa-
30M. B BBIKNIOYEHHOM COCTOSIHUM HAXMUTE
KHOTKY “AV" Ha nepegHen naHeny Tesiesn3opa,
nynepxvBas ee Haxarou (fo NosieneHvs n3o6-
PaXEHUs Ha 3KPaHe), ONHOBPEMEHHO HaXMu-
Te kHorky “CeTb”. Ha akpaHe nosieutcs coob-
weHve “IF38.0, AFC3”, yto cangeTensbCcTByET
0 BKIIOHYEHMM pexkvmMa “Servise™. Haxatuem KHomn-
ki “ Gaal (G ) 1Y wnv kHONKY “P+” ("P-") Ha
nepegHen naHenu Teneensopa ebibepure co-
OTBETCTBYHOLUMIA ONUMOHHLIN HanT (o OP1 go
OP7), nocnenoBaTenbHbIM HaKaTUEM KHOMKW
“+" (“=") Ha naHeny wrm 1Y, ycraHoBuTE He-
06X0MMOE 3HAYEHME LLIECTHALLATEPUHHOIO KOJa
[AaHHOro ONUMOHHOFO banTa. [ins BeixOAa v3 pe-
*uma “Servise” HaxkmuTe kHonky “TV NAY.

Ecnw nocne 3ameHbl MUKPOCXEMbI NaMATY Ha
HOBY10 (3aBEOMO UCNPaBHYI0), HO B KOTOPO#
He 3aNnncaHbl 4aHHble, BKNIOYWTL TENEBU30p B
pabouvit pexum, To, BEPOSTHEE BCEro, aKpaH

A.KPOTYEHKOB,
r.MuHck,
E-mail:skrot2@pisem.net

Teneeusopa He OyeT CBEeTUTLCS, ¥ He YAacTcs
perynuposarth napameTpobl Tenesusopa. B ces-
31 C 3TUM B TENEBU30PE UMEETCH PEXUM NEp-

BUYHO 3a1MCY NAMSITY, KOTOPbIA OCYLLECTBNS-
eTcs cnegytowym obpasom:
~ BKItOUUTE TENTEBU30P B pexkum “Servise”,

KaK yKa3aHo BbllL€;
Taobn. 1
| Pexnm | e
He vcnonbayeTtest.
NT 3 ANPEWAETCS PEMYNIMPOBAT! * INIT CTV832R V0.9G
IFa NpoMexyTouHana yacToTa 38,0 MI'y
AFC AN4r 23
IF L1 MpomexyrouHas yacToTa L craHaapra 394 My
AFC AN4r 3
IF OF Paccrpovika '™ (ans UMC TDAB855) 4
AG Ycranoska APY 10
HSH CwmelyeHve #3obpaxeHua No ropusoHTanm 37
VS JvHeHoCcTs M306pameHus No BepTUKamnm 33
VA Paamep v3obpaxeHrva no BepTvkanm 29 ™
VSH CwmelyeHue naobpaxeHus No BepTvkani 43 ™
sC Koppekyms S-06pasHbiX HCKaXeHUH 10>
BKMoueHWe U BLIKIIOUEHWe KaapoBoi paseeptkn  PeryrmpoBKON YCKOPSIOWEro
VSD (ycTaHaBImMBaeTCA NPy BbIKMIOYEHHOW kanpoBOon HanpsxeHus pobutsca cnaboro
passeprie) CBEUEHHA TOPUIOHTANLHON NUHUN
EW16 Pasmep no ropusoHtamm {(Gopmar 16:9) 41>
PV16 Napabona ans copmara 16:9 18
CP16 Mapa6ona 8 yrnax ana ¢opmara 16:9 13
TC16 Tpaneyus ans popmara 16:9 28
EW4 Pa3smep no ropmsonTamm (chopmar 4:3) 42 >
PV4 Napabona ans chopmata 4:3 30™
CP4 MNapa6ona B yrnax ans ciopmara 4:3 13 *
TC4 Tpaneuws ans dopmara 4:3 28 **
WR Paamax curHana R 32 *
WG Paamax curiana G 32
WB Paamax curHana B 32
3afiepxka APKOCTHOFO CUTHana B cucteme
s SE%:M (pefynmpyetcg ans TDABB44) 11. npenensi (0...15)
Yi (3;1?1‘2&1%0;\23 gzzc))cmoro curHana 8 cucteme NTSC 11, npenensi (0...15)
Yo (3;1?1‘2&1%(:\&;3 gzzc))cmoro cursana B cucteme PAL 11, npepensi (0...15)
3afiepxka APKOCTHOIO CUFHaNa AN BHELHUX
Yo miqﬂnxoa 2MrHana (ans TDABgM) 11, npepensi (0--.15)
CL KoutpacTtHocTs u3obpaxeHus 4, npepensi (0...6)
BITS OnumoHHbIA BanTt “BITS” 77
OosD Apkocts cBeuenus OSD 63
OP1 OnuvoHHbIY Bant “OP17 41
oP2 OnuuoHHbIN Bair “OP2” o1
OP3 OnymoHHbIM Bavr “OP3” E8
OP4 OnynoHHbIR Bant “OP4” 84
OP5 OnymoHHLIN Ganr “OP5” 45
OP6 OnyuoHHbIK Gant “OP6” 00
TSL HwkHas yacToTa | avana3oHa (cenektopa) 40 MI'y
TEL Bepxhaa yactoTa | agvanasoHa 160 My
TSM HwxHas yactora il gvanasoxHa 160 My
TEM Bepxnsana vacrora lii Avanasona 440 My
TSH HwkHAs vactora IV granasoHa 440 My
TEH BepxHana yactoTa IV avanasoxa 900 My
TBL Kop nepekniouerna ans | avanasona A1 (O UV1316MK2, KSH-134-0)
TBM Kop nepexnouenus ans lll avanasona 92
TBH Kop nepexniovenmst ans IV guanasona 34
STEPSIZES Ular nepecrpoiikm 0
STEPDLAYS 3apepxka nepecTtponku 3
Mpvmevanusn:

* [pu cryualHOM MaMeHEHUM NaHHOro NapamMeTpa fnocrie nosenexua coobuiesna READY Heobxoaumo
YCTAHOBUTL BCE 3HAUEHVS NapamMerpoB CEPBMCHOND MEHIO B COOTBETCTBUM C TaBAMUEN;

** 3HaUEHWA YCTAHABNMBAIOTCA ANK KAXAOMo KMHeckona (B Tabnuiie NpueeaeHb OpUEHTUPOBOYHLIE Na-
pamMeTpbl HAaCTPOVKKY; -

*** PerynupyloTca npu ycraHoske 6anaxca 6enoro.



Tabn. 2

KSH-134 160

CK-B-410 045 170 170, 470
CK-B-216 045 160 160 460
CK-B-218(AC) 045 140 140 405
KS-H-132 045 170 170 470
EL278774 045 170 170 470
5012PY5-3X1104 045 170 170 470 -
TECC2949PG 045 170 170 470
TEDE9Y-226A 045 180 180 470

— HEXMUTE ¥ OTNYCTUTE LG POBYIO KHONKY
“9"nay;

— HaXMUTE ¥ OTNYCTUTE KHoNnky “+° (*—") NOY.

Uepes HECKOMNbKO CeKyHA Ha dKpaHe Tene-
BU30Pa [OIMKHO BLICBETUTLCSH COOTBETCTRYIO-
wee coobleHue:

“INITCTV832PROV...”
(‘INITCTV832PR1V...."..."INIT CTV 832PR10V....").
Ecnu Takoe cooblyeHve He NosBUNOCH Ha

3KPaHe B TEHEHUE HECKOMNbBKVX MUHYT, BBIKMIO-
YWTe Y 3aTeM BHOBb BKNIQUUTE TENEBU30P NPK
nomMoLUy KHONKu “Cetk”, HaxaTuem KHOMKv
“MeH10” Ha nepeaHei NaHeny TeENeBn3opa npo-
BEpLTe Hanuuue Ha akpaHe meHo 3BYK. Ha-
*atvem KHonky “TV” T1AY BuIKNKOUMTE MEHIO.
Buikniouure Teneeusop KHornkon “CeTb” v onsth
BKINOUMTE B pexuM “Servise”.

Tenepb HauanbHbie faHHbIE 3aNMCaHbl B Na-
MS$iTb, ¥ TENEBW30P FOTOB ANsi TEXHONOrU4ec-
Ko# perynupoBku. [ins Bbixoaa v pexuvma nep-
BUYHOW 38rMCK NamsaTv HaxkmuTe KHOMKy “TV"
NAY. HavmeHoBaHWs TEXHONOMMHECKUX PEXU-
MOB TENEBU30Pa Y UX NapameTpbl NPUBELEHbBI
BTabn.1.

PerynupoBka pa3mepa, UeHTPOBKMK U Nn-
HelHoCTU pacTpa. Bee ycraHoBky reomeTpum
n3obpaxeHus npoussoasTes yepes mexto CEP-
BUC kronkamm INMAY. Ha exog Tenesuaopa no-
npaetcs curdan “Cervaroe none”. Mpy neobxo-
OVUMOCTV NOACTpONTE (ANS NONyYeHunn Hop-
ManbHOro ¥306paxerns UCNILITATENbHOrO CUr-
Hana) SPKOCTb ¥ KOHTPACTHOCTL NPy NOMOLLY
NoACTpoeyHLIX peanctopos. [NepeBeauTe Tene-
BU30p B pexkum “Servise”. MNapamerpel n3obpa-
XeHUA MeHRAIOTCH B npeaenax 1...63 eavHuy
KHONKamu “+”, “=" QY.

BblzoBuTe CTPOKY:

-"VS”, NOracvB HUXKHIOK YaCTb 3KpaHa ans
YCTaHOBKY NapameTpoB n3obpaxeHust no Bep-
TVUKanW. YCTaHOBWTE BEPX NOralLeHHOMN 4acTu
n3o6parkeHust NO LIEHTPY 3KpaHa;

- "VSH” v oTLieHTpUpYiiTe nsobpaxerue no
BEPTUKANY CYMMETPUHYHO OTHOCUTENBHO BEPX-
HEN K HWKHEN YacTei KHecKona;

- "VA” 1 yCTaHOBUTE ONTUMaNbHbIHA pa3Mep
n3obpaxeHust no BepTvkanu. Ha akpane oonxk-
HO BwiTb 0,9...0,97 pasmepa npuHuMaemoro
n30bpaxenuss;

- "SC" u ycTaHoBuUTE ONTUMAanbHY S-Kop-

7ot | 1o | Tsm | vem | Taw | Ten | Tew | TM | ToM |
045 160 440 440 863 At 92 34

470 863 Al 92 34
460 863 At 92 34
405 863 Al 92 34
470 863 A2 94 31
470 863 A2 94 31
470 863 A2 94 31
470 863 Al 92 34
470 883 A1l 92 38
Ta6n. 3
Anrmwaciit 4:3;:16:9 3A
Pyccinit 4:3 3C
Pycckvii 16:9 38

PeKyMto NMMHERHOCTY No BepTukanu. KneTtku B
LieHTPe ¥ NO KpasiM AOMkHbI GbiTb NpUMepHO
OfiMHaKoBOrO Pa3mMepa;

- "PW4” v nonctpoiTe KOppeKLuio nogyLu-
KooOpasHbIX UCKaxeHwh pactpa, gobueasce
POBHBIX GOKOBBIX NHUIA M30OpaKeHus;

- "CP4” nnopctpoiite KOPpPEeKUWo NOAYLLKO-
06pasHbIX UCKaXeHuiA No yrmam nobpaxexus,
fobuBasich poBHbLIX HOKOBbIX AIMHWUMA B yrnax;

- "HSH” n oTueHTpupyiiTe nsobpaxeHue no
rOpM30OHTaNM CUMMETPUYHO OTHOCUTENBHO Bo-
KOBbIX HacTei KuHecKona;

- "EW4” v ycTaHOBUTE ONTUMANbHDLIA Pa3-

mep u3obpakeHus no ropusoHTany. Ha akpate
pomxHo 6bitb 0,9...0,97 pa3amepa npuHumae-
MO0 n3obpaxeHuss;

-"TC4” v CKOpPEKTUPYITE UCKaXEHWS N300~
paxenus Tuna “tpaneuus”. Jobenreck BepTy-
KanbHOCTY ¥ NapannenbHOCTY KPanHux Buau-
MbIX NHUI M306paxeHys.

MNoeTopute CoOTBETCTRYOLME UMDPLI, NONY-
YeHHbIe BhilLie, NPY YCTAHOBKE NapameTpoB Ans
cTpoK “PW16”, “CP16", “EW16”, “TC16” (ana-
nornyHo “PW4", “CP4", "EW4”, TC4"). Buingu-
Te u3 Mento CEPBUC, Haxas kHonky “TV' TIAY.

YcraHoBKa onuwmii Ans TENEBU30POB B 3aBu-
CMMOCTY OT TWNa CenekTopa npueegeHa B
Tabn.2.

Tenesuzopui CTV-690/691. B paHHbIX Te-
neBw3opax umeercs 6anT, Koa KoToporo onpe-
fensieT KonMuecTBO BHELUHUX COEAVHUTENEN Y
thopmar kuHeckona — 4:3 unn 16:9. Koabl yn-
paensitowero baiTa, B 3aBUCUMOCTH OT A3bIKa
MeHI0 1 (hopMaTa KMHECKoNa, NPUBEAEHbl B
Tabn.3.

[ns nposepku ynpaensioLero 6aita nepe-
BEAMTE TEeNeBu3op B pexum “Service”, Haxas
kHonky SB1 Ha MOHOWacCy v yaepxuBanTe ee
B HE&)XaTOM COCTOsIHUM A0 NnosiBneHus coobiue-
Hus “PW” (“MAPABOINA”). Haxarvem KHonku
nNay “+” (“-") ebizoBuTe yrpaenstoLyui Hait. Ha
3KpaHe TeneBu3opa [OMKHa NOSBUTLCS Hag-
mCb:

- [NSt MEHI0 C 3HITMACKUM S13bIKOM

CTV530SVv1.04

OP 3A

- NS MEHIO C PYCCKUM SI3LIKOM W (hopMaTom
KuHeckona 4:3:

LTB 530 P B1.10

YIP. BAWUT 3C

Tabn. 4 Ecnv kon ynpasnstowLero 6afita He cooTeeT-
Soeromsrx felx et - 2. cTeyet Tabnuue, TO Npy NOMOLLM KHOMOK “<”,
- Pycokord- o “>" (“+","--"} NAY ycraHosute Tpebyemoe 3Ha-
:a PA;‘QE ‘:E"_'%”"_\OP yeHue kofa. [INs yoaneHus ynpaBnsiowero
HSH LIEHTP. 110 FOP. 6ag;a C 3KpaHa HaxmuTe KHonky “TV” MAY. ]
LA VPOBEHb CTEPEO rynupoBKa fpyrvx NapameTpoB NPOV3BO
AFC ANYE [VTCS NOCNEA0BATENbHBIM HAKATUEM KHOMKK
SBL FALEHVE “V"NAY B cooreeTCcTBUM C TAbN. 4.
DLY SALEPXKA Bce napameTpel, kpome AT, perynupytor-
AGC APY s KHoMKamm “>" (“+7), “<” (“-") NAY. Ons Bbixo-
SA KOPP. CTEPEO £ 13 PeXumMa “Servise” HakmuTe KHonky “TV”
WPB CUHWA
_ nynora1y.
WG SENEHbI Tenesuzopst DTV-700. B pexume “Servise”
WPR KPACHbLIN :
sc .S-KOPP. NPOM3BOAATCS PEFYNNPOBKA PA3MEPOB, LIEHT-
VSH LUEHTP 110 BEPT. POBK#A Y1 TMHEWHOCTY PacTPa, YCTaHOBKa YCKO-
VAM PA3MEP 110 BEPT. PAIOLLEro HAaNPSHKEeHUS ¥ YPOBHSA “depHoro”. [ins
VSL JNIMHEAHOCTL BX0/a B pexum “Servise” ycTaHoBuUTe “rpom-
TC TPATEUMA KocTb” B “0", Haxmure Ha N[1Y KHONKy OTKMio-
ce yEnsl 4eHUA 3ByKa, 33aTEM KHONKY TanMepa.
Ta6n. 5
L XN} »ia
HS 0...63 FopusoHTansHoe cMeweHwe 31
VSH 0...63 Beprukanohoe cmeluenne 28
VA 0...63 Pasmep no. BeptvMkan 15
VS 0...63" JinHeHOCTE NO BepTUkann 27
SC .. 0..63 S-kopperyua . - - 22
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50 UBL-WH ...95 UBL-WH Benvunra ynpaamwu;éro HBNPAXEeHUs Ha

{iar 3,5 B) Karogax
¥ 3anepixa APKOCTHOR COCTaBMNAOLEeR
0...15 0
curHana u3obpaxmeHus
FO 0...63 Peryruposka IF PLL 8
PerynupoBka ycKOPAIOLIETO HanpRKeHus
Ug2 (ycraroeute Kypcop Ha crpoky Ug2,
Vg2 < 0> HaXaTe KHOMKY “+” urm "=", nepeMeHHbIM ~
* peaucTopom “Ug2™ cnrur-TpaHcgopMaropa
ycraHoBUTH B ctpoke Ug2 aHauenue 0,
HaXaTb KHOMKY "+ nmm “—"
BLOR 0..63 YcTaHOBKa YPOBHS "HepHOro™ Ha katone 32
ANs KaHana KpacHoro Lsera
BLOG 0..63 YCTaHOBKa ypOBHS "we€pHOro™ Ha karofie 32
AN KaHana 3eneHoro usera
R 0..63 YCTaHOBKa BEMWiVHLI YNPaernaowero 32
HanpsXEHUA Ha Karone KpacHoro ueera
G 0..63 YCTaHOBKA BEfMHMHLI YNpasnaouero 12
HanpsWeHWs Ha KaT1oae 3eneHoro Leera
B 0..63 YCTaHoBKa BEMMYMHBLI YNPaBsaiowero 22
HaNpAXEHWR Ha KaTofle CHHero ueera
AGC 0...63 Perynvpoeka ycunewus IF 35

PerynupoBiu B pexmme “Servise” nepeknto-
warorcs KHorkamu “P+” v “P-" no konbuy. 3Ha-
YeHue BbIBpaHHON PerynmpoBKv M3MeHAETCS
KHOMKamu “+” 1 “-". 3anomMuHanue 3HaueHus pe-
rynupoBKy NPOM3BOAUTCS OTLEfbHO ANS Kadk-
[OW 13 HUX Haxatuem 3eneHon kHonku TOY.

Tabn. 7

L

B g et - -

Beixoa 3 pexuma “Servise” npoucxogut npy
Haxatym KHonkw “TV" MARY.

Mopsgok perynvupoeku B pexxume”Servise™

— YCTaHOBUTE CMMETPUIO NO BepTukanu pe-
rynupoBkoit “B Cum”™;

— NINHENHOCTL No BepTukany — “B Ik,

e s iy

DFL.  Bxouenue/ebikniodenne Flash-aauptbi: 0 — BkmodeHa; 1 — BblkisoHeHa 1
BxrioueHue/BLiXMOHeHNe 3aumMTel NPK REUCNPaBHOCT B KaApOBOK

paaseprke (brnokuposka R, G, B-Bbixogos): 0 — 3aUmTa BbIKIHOYEHa,

EVG
MHAMKaLUA OTKasa ocyuwecrsnsercs 6urom NDF: 1 — 3aupmra exmiouena,
briokmpoexa R,G,B-Bbix0/10B 1 uHaukauua pexuma 6utom NDF

XDT Bkniouenue/Bolkirouenme X-rau 3auprbi: 0 — 3aupra BRNOHEHSE; 1 — 3aupra 0
BLIKMIOYEHa, OCYWECTBIINETCA TONLKO MHAMKALMA OTKa3a

BCF BkruoyeHme/BbiKIioueHre KOHTpons 3a cocrosinvem ABB: 0 — KOHTpons 1
BLIKMIOUEH; 1 — KORTPONb BXIHOYEH

NG Pexwvm coBMecTuMoCTH C waccu nog sepeunio N1: 0 — pexum o
COBMECYMMOCT# BLIKIIOUEH, 1 — pexum COBMECTUMOCTHN BKIOHEH
YcraHoBka cnocofa BLIKIHOHEHUS KagpoBOW passepTky: 0 — BbikinoueHue

0SO o BCABLILWKOK N0 BCEMY 3KpaHy; 1 — BLIKIIOUEHUE C YBOAOM fyya B 1
BEPXHIO 06nacTbL akpaHa

AGN  Ycunewne FM gemopynsitopa: 0 — HopmanebHoe; 1 — +6 0b 1]

E2 BHeuwne RGB-sxogbi: 0 — Her, 1 — ecTb.
ABTOMaTYECKOE OrpBHUdeHue upeta: 0 — ACL Bbikmouero; 1 — ACL 0

ACL BKIHOHEHO (He pEeKOMEHAYeTCH Ucnofib3oBaHve co craHaaptoM SECAM)
YpoOBEHb BLIAENEHUA KAAPOBOTO UMIYNbCa CMHXpOHU3aLmu: 0 — ypoBeHb
FSL  ycraHaerwBaeTcs aBTromatvuecku; 1 — ycranasrmsaerca 60% amnmtyaol 1]

wMnyrsca

Koppekuma {CMeteHme) ypoBHA “HEPHOTO™ B HECTAHAAPTHBLIX (MCKAKEHHbIX)
BKS curianax: 0 — KOPPEKLUA BbiXMOUEHa; 1 -—— KOPPEKUUA BKIIOHEHA 1
(BbIKMOYBTL NpM peryrupoeke G, B, BLOR, BLOG)

DL

BxrioueHue/BoixioueHie HepeccTpoUHoi passepTku: 0 — BKMoveHa; 0
1 -— BbIKIHOHYEHB (EWCTBYET CPasy Nnocne ee usMeHeHn)

iF Boibop yactore MY: 38,0 MMy ww 38.9 MINy 38,0
AGCs Bubibop ckopocTu ycTanoBku APY cenektopa kaHanos 1.0
MepexmoueHne NOCTORHHOK Bpemenn hunbTpa IFPLLG: 0 =~ cranaaptHhi
FFi TENEeBU3NOHHDIA CirHan (HOPMaAbHAR NOCTOAHHAN Bpemenu), 1T — anst
curnanoe ¢ Bofbwoi aaosoi MogynaLmedt (BbicTpas nocTonHHaa BpemeHi)
p Bbl6op uacTtoTe perympoBakma yetkoctn: 0 — 2,7 Miy; 1 — 3,1 My; 2 —
F
35 MMy
RPO Bbibop BervuuHb BEIGpOCa ppoHTa MMNynbeca curnana: 0 —1:1; 1 — 1:1,25; a3
2—1:153— 1118
AV2 BbIGOp KONMHECTBE BHELHMX MCTOYHMKOB curHanos: 0 — Toneko AV; 1 — AV1 n 0

AV2

Bui6Op nonapHocTu cuHxpoHmuaauum (Xh = FHV), roe F — BbiGop kagpa gns
cuHxpoHmsauu: 0 — nepeas nonoswka, 1 ~— BTOpas nonosuHa; H —

FHV  nNOnApHOCTb CTROYHbIX MMAYNbCOB CUHXPOHM3aLMK: O — NONOXUTENbHAS,
1 — orpuuarensHas; V — Bbl6op RONAPHOCTM KAPOBEIX UMITYNLCOB
cuHxpoHMzauun: 0 — nopoxwmresskan, 1 — oTpuuarenskian

— LeHTPOBKY o BepTvkany — “B Llentp”;

— pa3mep no Beprukanu — ‘B Paam”;

— LeHTPOoBKy o ropusontany — “I" Lientp”;

— 33aepkKy SPKOCTHOFO curHana — “3ap Ap”;

—vyacTory useroBoi noaHecyuew NAJa Bbi-
6opom perynupoeku “LiB MogH™ v Haxatvem
3eneHoun kHonku NAY;

B mogenu tenesusopa 54DTV700 perynu-
poBku B pexume “Servise” — ‘I Paaw”, “Tpa-
ney”, “Paam 1", “Cum ", “Yron ", “Tok U R”,
“TokY G”, “Tok Y B", “Tok b R", “Tok b G”, “Tok
B B” He ucnonbaytotcs. [ins perynupoBku reo-
METPUM NPUMEHSIIOTCH perynupoeku “B LierTp”,
“B Paam”, “B Cum”, “B Nuw”, “T Llentp”.

B mogenv 63DTV700 gononHATENbHO UC-
nonb3aytotcs perynupoeku — ‘I Pasm”, “Tpa-
ney” “Paam ", “Cum IT", “Yron IT".

Tenesn3zopsi CTV-730. Ans perynuposku
TeMeBM30pa UCTIONL3YETCs TEXHO—MEHEO, BKIMO-
yatolLiee cnegytoLve MeHto:

1.TEOMETPUS 2. HACTPOVIKW

3.onyumm 4. TIOHEP

[ins Bxoaa B TexHo-meHt0 Heobxoaumo 3am-
KHYTb KOHTaKTbl KORTpOnbHOM Toukn XN102 Ha
LUACCY YNV NOAATb C TEXHONOMMYECKOro MyNb-
Ta AMCTaHUWMOHHOIO ynpaBneHusi KoMaHay
“CepBuc”, a TaKke, HaxogsCh B fEXYPHOM pe-
KUME, HakaTb nocnegoeatenbHo kxonkn ‘CH”,
“SL”, ‘B, “()". [ins Bbixoga u3 TexHo-MeH1o
HeobxoauMo Haxarb KHonky “TV” TAY, ana
riepexoaa B npeablgyllee MeHio — KHorky “AV".

Metto FTEOMETPUS. B atom meH!0 ocyLue-
CTBIFETCA PErynupoBKa reoMeTputeckux napa-
MeTpoB u306pakeHns Ha AKpaHe TeneBun3opa.
HawumeHoBaHue napaMeTpoB v npeaentl ux pe-
rynupoBOK NpyeeeHbl B Tabn.5.

[ins Bxopna B meHio FTEOMETPUA Heobxoaun-
MO BONTY B TEXHO-MEH!O, @ 3aTEM, HaaB KHOT-
ky “P+" (“P-"), ycraHaButb Kypcop Ha CTPOKY
“Feometpun”. Haxatnem kHonku “SL” BkNtoua-
101 meHio FEOMETPUSA. Haxag kHonky “P+”
(“P-"), ycTaHaen1BatoT Kypcop Ha perynupye-
Mblii napaMeTp 1 KHOMKoM “~” (“+") perynupytor
BbIGpaHHbIN NapaMerp, NOCNe YEro HaXaTyto
KHOMKy OTryckatoT. Boixog u3 mexto FTEOMET-
PUSA B TexHo-MeHIO OCYLLECTBASIETCS KHONKOW
“AV", a B pexum TB — kHorkon “TV". [py aTom
YCTaHOBMEHHbIE 3HAUYEHUS NaPaMETPOB aBTO-
MaTWU4YECKM 3aNOMUHAIOTCS.

Mpw BbixOge u3 mexto FTEOMETPUSA B pe-
KYPHBIR PEXUM HAKETUEM KHOMKK (') nay
3aMOMMHAHNE U3MEHEHHBIX 3HAYEeHW NapameT-
POB HE NPOVCXOLUT.

B mexto HACTPOMKU npowasogutcs Ha-
CTPOiKa NapameTpoB, HAUMEHOBaHWE ¥ Npeae-
Nbl U3MEHEHUIN KOTOPbIX NpVBegEHb! B Tabn.6.

B metio ONLIUU obecneunBaetcs namete-
Hue BUTOB, HAUMEHOBAHUE Y 3HAYEHUS KOTO-
pbix NpuBeSeHs! B Tabn.7.

B metto THOHEP nponaBoauTcs HACTPOKE-
CEMeKTOPOB KAHaNOB PasfiviHbIX NPou3BOau-
Tenewn.

Nureparypa
1. A.Kpotuenkos. Monbayemcs “TopuzoHTOM”
npasunbHo. — PagwontoButens, 2000, N8, C.23.



A.BYTOB,
¢.Kypba, Apocnasckoi obn.

MmnynbcHeir 6nok nutanma MIM-3-3,
NPYIMEHSBLLMIACA B paHee BLINYCKaeMbixX
uBeTHbIX Tenesnaopax 3YCUT...5YCUT,
NO NpaBy MOXHO CYUTATL CaMbIM Nony-
nsapHeiM. MNpocTtas, HapexHasa KOHCTPYK-
L8, NOTpsAcatoLasn YCTOMUMBOCTD K Ne-
perpy3kam BO BTOPUUHBIX LIENSX BLIfOA-
HO OTNMuYaloT ero or bonee NO3HUX
moaenen.

K coxaneHuito, UMEHHO 3TOMY 6noky
nuTanus (0@ v ero NPeaLWecTBEHHNKY
MMM-1) npucylya ogHa oyeHb HenpuAT-
HasA 0COBEHHOCTb — CPbIB HOPManbHOM
paboTui Ha cBOe0bpa3HbLIl HU3KOYACTOT-
Hbil pOKOT. BHellHe nposBneHus sTon
HeucnpaBHOCTY — YN B AUHAMUKe w
cunbHLie Uckaxenus pactpa. UHorpa
HOpManbHLIA pexvM paborsl Moaynsa
BOCCTaHaBNMBAETCA CNYCTA HECKONLKO
MUVHYT NOCNE BKMIOUEHWs Tenesmsopa,
HO POKOT MOXET NOABUTLCS BHOBL B

u-—-—l \-/&- -\J./..

HEMCMPABHOCTU \L{1-3-3

moboit MoMeHT. HencnpaBHOCTL yalle
BCEro BO3HVKaeT nocne pemoHTa bll,
CBA3aHHOIO C 3aMEHON TupucTopa
KY112A v BLICOKOBOMNBTHOIO TPaH3uUCTO-
pa (KT838A, KT846B, BU208A v ap.),
HO MOXET VMMeTb U CaMOCTOATENbLHoe
npoucxoXaeHve.

MpuunHa cTpaHHoro noeegeHus bno-
Ka nuTaHuA 3aKnioyeHa B MMNYNbCHOM
manomotiiHom anoae VD11 — K[521B.
Ero npo3soHka He Bceraa gaeT ofHo-
3HaYHLI pe3ynLTaT, a yuuThiBas, uqTo
HeucnNpPaBHOCTL MOXET NPOABNATL Ce0s
3aNU3oAUYECKN, AMarHOCTuKa KparHe
3aTpyaHeHa.

JedekTHuil gron nyyue 3aMeHnTL Ha
fonee MOLHLIA “BbICOKOYACTOTHLIN",
Hanpumep, KO411AM, KO226A,
BYD33V.

BLiBOA e TaKkoW: NOCne 3aMeHb Bbl-
COKO4aCTOTHOro TpaHaucropa VT4 u

THpucTopa VS1, cnefyert obasarensHo
3amenuTs avoa VD11, paxe ecnu OH
KaXeTca ucnpaeHuIM. [1eno B TOM, UTo
ero “HenonHOLEeHHOCTL” MOXeT AaTb
3HaTh 0 cebe cnycTa HEeCKONbLKO AHEW
rnocne pemMoHTa v Aaxe NpuBecTy K no-
BTOPHOMY MOBPEXAEHUIO 3aMEHEHHbIX
3MEeMEHTOB.

B 3aknioueHrie MOXXHO OTMETUTL, UTO
K aHanoMuHbLIM BHELUHUM NPOSBIEHU-
M TaKxe nNpuBOOAT:

- CHWXEHNE eMKOCTU OKCUOHLIX KOH-
[EeHCaTopoB CeTEBOro hunsTpa;

- HeKauecTBeHHbie VS1, VT1, VT4;

- NOTeps EMKOCTY OQHWUM U3 OKCYOHBIX
KOHIEHCATOPOB BO BTOPUYHLIX LIENAX.

INuteparypa

1. EnbswkeBuy C.A. LiBeTHbie Tene-
Bu3opbi 3YCLT. — M.: Paguo v cBsi3b,
1989.
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A.KONQYHOB,
r.MpoaHo.

DenvTtens yactoTsl cobpaH Ha MuK-
pocxemax DD3.1 v DD3.2 no cxeme “c
YKOPOUEHHbLIM LKNOM” — nocrne Toro
KaK oHu “pocuuTaot” ao 10, norvvyec-
kasa “1” nosBUTCA Ha BbIXoAax 8 u 2, u
MUVKpOCXeMbi OBHYNATCA Yepes pe3nc-
Top R7 (R9) v gnop VD2 (VD4). Heko-
TOpLIE aBTOPLI CHUTAIOT TaKYK CXeMy
HEeHagexXHoW, apryMeHTupya 3TO Tem,
yTo nmnynec cbpoca ans KMOTT-muik-
pocxeM OonxeH GbiTb NO BpEeMEeHH
anvnHee 300 He [2]. Ho npw Takon cxe-
Me BKMIOYEHUS OH ropasfo AfvHHee
atux 300 Hc!

Ins noscHerna Ha puc.4 npueene-
Ha CUNbHO YNPOLLEHHAs BHYTPEHHAA
CcxXeMa CTaHAapTHOro cyeTurka. [lony-
cTrm, uTOo Bhixog 8 (Q3) coeaviHeH c
Bxoaom cbpoca R. Kak Tonbko cuer-
yuk “gocyutaer” go 8, Ha Beixoae 8 no-
SABUTCH ypOBeHb Norudeckon 17, anog
VD1 3akpoeTcs, 1 Ha Bxop R yepes pe-
auctop R1 nocrynut yposexb “+U".
MpumepHo yepea 50 HC 3TOT ypOBEHL
npoiaet Yepes bycdepHbie yecunurenu
v nocTynuT Ha Bxoasl cbpoca R Tpur-
repos T1, T2, T4, T8 (Ha puc.4 noka-
3aHbl TONLKO ABa Tpurrepa). Cnycra
HekoTtopoe BpeMsA (250 He) Tpurrephl
obHynaTCA, v npuMmepHo Yepe3s 50 He
ypoBHU noruyeckoro “0" noapaTca Ha
vix Bbixoaax. Tenepb MOXHO nNpekpa-
uaTs gencrene o6GHynsoWEro um-
nynsbca Ha Bxoaax Tpurrepos T1...T8,
HO OH Tam npoaepxutca 3tmn 50 He,
nntoc 50 He, 3a KOTopbie YpOBEHb No-
rudeckoro “0” “gonager” 4o BXoO4OB
cbpoca uepes 6ycdepHbie ycunutenu.
MpumepHo 4vepe3d 100...150 Hc
Tpurrepsl nepekntoyarcs no exoaam R
B “HOpManbHLINA", CHETHLIN pexuM. To
€CTb NONy4aeTcs, 4YT0 ANUTENbHOCTL
eaviHuYHOro umnynsca — okono 500 He.
MoaTtomy cyetumk crabunsHo pabota-
er.

BuixoaHbie 6ycepbi ectsb BO BCEX ce-
pusx LpOoBLIX MUKPOCXEM, Vi B 3TOM
nerko ybeauteCs, Nnoaaeas Ha OAvH U3
Bbixogos (Hanpumep, Q0) MmoLHbIe KO-
pOTKViE UMNYNbCHI 1 CNEAS 38 yPOBHEM
B cTapwux paspsaax. Ecnu 6ui 6yde-
pbi OTCYTCTBOBaNU (aHanor 310N MyK-
pocxemei, HO 6e3 Bydepos Ha Bbixo-
nax, MoxHo cobpatb Ha Tpurrepax
K561TM2), Y0 ypOBHM Ha craplumx

LIMOPOBOW

USMEPUTEJIb EMKOCTU

(OxoH4aHue. Hauano B N11/02))
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Bbixoaax (Q1...Q3) vameHanucs Gl
Mpu pabote ¢ CoBpeMEHHBIMN MUKPO-
cxeMamu Takoro HuKoraa He GeiBaeT —
3HauuT, 6ycepbl B HUX €CTb.
Bribopom npenenos naMmepeHusa yn-
paenseT cyetuuk DD7 (puc.3). Bonyc-
TVM, UTO Ha ero Bbixoge 0 npucyTcTBY-
eT nornyeckan “1”. py 3TOM 3aMKHYT
kntod DD4.1, v BIGpaH Hu3wwii npepen
vamepenna (1 HO/MkP”). Mo dpoHTy
VMNynNLCa ¢ BeixoAa reHepatopa DD1.1
nepexntouaerca Tpurrep DD5.1, v noru-
vyeckas “1” ¢ ero BoiBofa 13 yepes pe-
auctopbi R7, R9 06HynsieT cyeTuunkin
DD3.1, DD3.2 v 3anpewjaer cyer nm-
nynscoe reHepatopa DD1.1 cuetuvikom
DD3.1. “OcraHaBnuBaTth” reHeparop
Henb3ss — B paboyem pexvime Hanps-
XeHvie Ha ero Bxogax konebrnercs B npe-
npenax 1/3...1/2 Uy, (rvctepesnc). Ecnu
e ero “oCTaHoBUTL”, TO OHO CTaHeT
paBHbiM unu O, unn Upy,,. W3-3a 3toro
Ha BepXHeM npenene n3amepeHun (Kor-
0a 3amMkHyT kntod DD4.3) namepurtenns
Oyger “BpaTs” B 2...3 pa3a.
Noryeckan “1” ¢ npAMoro BbixoAa
Tpurrepa DD5.1 3akpbiBaeT ko4 Ha
anemeHTe DD2.1 (3anper cyera) v or-
KpbiBaeT knio4y Ha anemeHTe DD4.4.
Mukpocxema DD6.1 ananusupyer co-
crosHve cuetunka DD11, u, ecnu oH
HU pa3y He nepeknuuncsa (T.e. ecnu
B CTapllem paspsfe nHavkaropa cee-
TrTcA “0"), Ha ero Bbixoae NpuUCyTCTBY-
eT norudeckuin “0”, Ha Bbixoe UHBEp-
Topa DD2.2 — noruyeckasn “1”, u cyer-
uuk DD7 obHynsieTcs; ecnu xe B cTap-
uleMm pa3psae vHOvKartopa CBeTWUTCH
nwban yudcpa 6onblie Hyna, To Ha
BbIXOE CYeTuYMKa NPUCYTCTBYET Nnorm-
yeckasn “1”, koTopasi He BNUAET Ha pa-

6oty DD7. UameHeHrie ypOBHS Ha Bbl-
soge 11 DD6.1 nponcxogut npu 3an-
peLijatouliem cuet yposHe “0” Ha BbIBO-
ne 10, no3Tomy Ha CyeTHbI HPOHT
vMINynsca Ha BbiBoAe 9 Mukpocxema
DD6.1 He pearvpyeT. B T0 xe Bpems,
noruyeckas “1” Ha BeiBOAE 9 3anpetya-
eT cyeT uMNynLCcoB no exoay 10 — T.e.
Mmukpocxema DD6.1 “3aBucaer” go
npuxoaa o6HynsoLero umnynbca Ha
Bxoa cbpoca R.

CnycTa HEKOTOpOe BpeMsi KOHAEeHCa-
Top C2 yepes auon VDS 3apsgutes 4o
HaNPSKEHUs NepeksiueHus 3nemMeH-
ta DD1.3 (npumepro 5,3 B npu Hanps-
xenuu nutanna 9 B). o dhpoHTy um-
nynsca reHeparopa DD1.1 Ha BriBOAE
2 tpurrepa DD5.2 nosenseTtcs noru-
yeckan “1”, koTopasn 0OHynAeT cueTyu-
kv DD8...DD11, DD6.2 v Tpurrep
DDS5.1. 37ot tpurrep (DD5.1) B ceOKO
ouepenb obnynser cuetunk DD6.1.
3nement DD2.2 BiNONHAET pons nu-
HUYW 3aQepXKW, KOTopas HyXHa Ans
Toro, 4Tobel knou DD4.4 3akpsincs
paHbule, yem Ha BeiBoge 11 DD2.2
nosBuTCA norudeckasn “1” or obHynue-
werocs cdyetuuka DD6.1. Ha BuiBOpE
13 Tpurrepa DD5.1 B 310 Bpema —
noruyeckuin “0”, u koHpencartop C2
paspsxaertca uyepe3 anog VD5. Ha
Bxopax cbpoca cuyetuvkos DD3.1 u
DD3.2 nogpgepxviBaeTcs nornyeckas
“1” yepes anogbl VDY, VD10 (VD10 He
obszartenen). Mo dpoHTy cneaytowe-
ro umnynsca Tpurrep DD5.2 nepexnio-
yaerca, Ha ero MHBePCHOM Bbixofe yc-
TaHaBnuBaeTcs norudeckun “0”, v cxe-
Ma NepexoanT B PeXnUM naMepeHus.

OT eMKocTU koHgeHcaTopa C2 3aBu-
CUT Bpems uHOVKaLuU, ero MOXHO
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Buld.2 K176VE3

V3MeHUTb, NOA06paB €MKOCTL 3TOf0
KoHaeHcaTopa. Bpemsa namepenuns
Ha BCeX Avana3oHax He npesbitaer
0,03 ¢ — noaToMy “mencsreileHvie”
undp Ha vHAOKMKaTOpax BO BpeMsi u3-
MepeHua He3aMeTHO.

M3-3a HEKOTOPOro HECOBEPLIEHCTBA
(ANA paHHOW CXeMbi) BHYTpPEHHeW
CTPYKTypbl cueTunka K176VE4 (gwar-
pamMmbi UMNYNLCOB Ha €ro BbixoAax
noKasaHbl Ha pMc.5; Tam xe ans “non-
HOTbI KapTVHbI” NpUBEAEHLI avarpam-
Mbi MuiKpocxemel K176UE3), napan-
nencHo cyeturiky DD11 nogknkoueH
HE3aBUCKMBIV CYeTuYMK-AenuTens Ha
10 na anemenTe DD6.2. Kak BugHoO U3
puc.5, ecnu BLIBO4 2 MUKPOCXEMbi
DD11 coeguinnTb ¢ BXOgamu MUKpPO-
cxem DD5.1 u DD7, 10 HOBbili (BhIC-
Wwui) avianasoH OyaeT BKNOYaTLCA NPy
yucne Ha uHavkatope 6onee 5000 (a
He 10000, kak Hano).

Ecnu xe mexay 3Tvimu MUKpocxema-
MV BKNIOYUTL UHBEPTOP, TO Npu OOHY-
nenvu mukpocxem DD8...DD11 (ecnu
B CTapwem paspsge uuvcno 6onee 5),
Ha BeiBoae 2 DD 11 hopmumpyetcs cnag
VMNynbCa, a Ha BbIXoAe VHBepTopa —
(hPOHT, KOTOPLI NEpPEeKNYaeT MUKPOo-
cxemy DD7. To ecTb uameputens em-
kocTh 6yneT cumTtath Tonbko Ao 5000
B 06oux cnyyasix. Ha Bbixoge MuKpo-
cxembi DD6.2 chopMupyloTCA OUYEHb
KOPOTKViE MMNYTbChi, NO3TOMY BEPOST-
HOCTb Cly4aliHOro NepexntyeHns Noa-
OManas3oHOB NONHOCTLIO UCKNOYEHa.

Ecnu B naHenbKy ONA KOHOEHcaTo-
pa C, yCTaHOBNEH KOHgeHcaTop Crmtu-
KOM G0oNbLLOI eMKOCTY (ONA BKNOYEH-
HOFO nogauanasoHa), To nocne Toro
kak cuetuviku DD7...DD11 “pocuntatot”
0o 10000, cueturik DD7 npubaeuT egu-
HULy (BKNIOYKMTCA cnenyroLlvn nogan-
anasoH), 1 “nepeckounTt’ 3anaTtas Ha
viHavkaTtope HG1. Ha camom vHavika-
TOpE B 3TO BpeMs CBETATCA 4 HynA, UTO

OAHO3HAYHO rOBOPUT O NEPENnONHEeHNN
CUETHMKOB (13-32 NApa3UTHLIX eMKOC-
Tel MOHTaxa, Aaxe npu HyneBowu em-
KocTu KoHgeHcaTopa C,, Ha vHAviKa-
TOpe CBeTUTCS yucno, onslee 0000),
vi No BXxogy S nepexnioyaeTca Tpurrep
DD5.1.

Yepe3 HEKOTOpOE BpeMs, yCTaHOB-
nexnHoe kongeHcatopom C2, HauvHa-
€TCA HOBLIM LUMKN n3MepeHus. Ecnu
eMKOCTb kKoHfieHcaTopa Cy mana ans
3TOro nogavianasoHa (B craplem pas-
psne HAavKaropa CBeTUTCS HONb), TO
cuetuuk DD7 obnynserca. Korga Cy
“nonapaeT” B 3TOT NogamnanasoH, cyeT-
uvik DD6.1 nepekntoyaeTcs v 3anpetya-
eT cbpoc cuetuvika DD7. B cnepgyto-
LieM Luukne naMepeHns eMKOCTb KOH-
neHcatopa C, 6yaert cHoBa uamMepAThb-
CA Ha 3TOM nopgawvana3oHe (@ He Ha
camom nepeom). U, HakoHel, npu
CNULLKOM OONbLIOK ANSA BKNIOYEHHOTO
omanasoHa eMKocTv koHaencatopa Cy
(vnu ecnui ero BLIBOALI 3aKOPOUEHLI),
yepes Kakoe-To Bpems (3 uvikna nsme-
penun) Ha Beixoae 3 cuetuvika DD7 no-
ABNAETCA KOPOTKUI NONOXUTENbHbLIV
VMNYNbLC, KOTophin yepes avoa VD8
3apsaxaeT konaeHcarop C5. Ha nHgu-
KaTope 3aropaeTtcsa cneuuanbHbiv
3HaK, ykasbiBalowui Ha Heobxoaw-
MOCTL CMEeHbI Avianasona. [Anutens-
HOCTb CBEYEHMS 3TOr0 3HaKa 3aBUCUT
oT emkocTu C5.

Tak Kak nuTenbHOCTL UMNYNLCa Ha
Brixone mukpocxemol DD7 ouveHb
mana, koHgeHcaTop C5 u3-3a 3Hauu-
TenNbHOTO eMKOCTHOIO CONPOTUBNEHUA
MOXeT nonpocTy “He ycneTw” 3aps-
nutkcsa. B atom cnyyae guop VD8 Hyx-
HO 3aMeHuTb Ha Apyro#, ¢ 6onblvm
obpaTHbIM CconpoTuBneHueM (Tuna
KO409 vinu Ha KPpeMHUEBLIAN TPaH3NC-
TOp, UCNONL30BaB ero nepexog Kon-
nekTop-6a3a B AUOAHOM BKIKOUEHMM),
a eMKoCTb konpeHcaTopa C5 ymeHb-

WNUTb B HECKONLKO AECATKOB pas.

B aBTOpCKOM BapraHTe uamepuTe-
NA eMKOCTU MCNONBL30BaH XUOKOKPUC-
Tannuyeckun vHamkaTop HG1, ans ero
paboTel HeobXx0ANMO NepeMeHHoe Ha-
npsxeHne HMU3KOW YacToToel. Ha ane-
meHTe DD1.4 cobpaH reHepartop ¢ ya-
crotort okono 60 Nu. Ecnu ncnone3y-
eTCA XUAKOKPUCTaNNYeCcKnii HAVKa-
TOp C NPOBOMNOYHLIMYK BLIBOAAMK, TO,
ONA NpoaneHns cpoka cnyowl nHAn-
KaTopa, Mexay BCeMY BLIXOAaMu MuK-
pocxem DD8...DD12 v nHavkaTopom
HY>KHO MOAKNIOUWTL Pe3nCTOPLI CONPo-
TUBINEHVEM B COTHU kunoom. pu noa-
KIIO4EeHWM MHOVKaTopa Yepes “pe3vnHy”
pe3ucTopbl He HYXHbl. [Ina ceeToAu-
OHOro MHAMKaTOpa WWHY “obwun”
HY>KHO OTKINIOUUTL OT BoiBoaa 4 DD1.4
Vi COEAVHUTL C OOHOM M3 LWWH NUTaHUA
—— B 3aBUCUMOCTU OT TMNa CBETOAVO-
noB uHaukatopa. B atom cnyyae To-
KOOTpaHVuMBaloLLe pesncTopbl HyX-
Hbi TOMLKO NO BLIXOAAM MUKPOCXEMbi
DD12 — y cuetunkoB K176 VIE4 (ME3)
BbLIXO4HOV TOK He npeBbilaeT 2...3 MA,
¥ pe3ncTOpbl HE HYXHLI.

CymmapHoe conpoTusneHmne R2+R3
LOMXHO 6biTb poBHO B 1000 pa3 meHb-
we conpoTviBneHus pe3ucrtopa R1.
MunumMmansHOe ConpoTvBNEHNE pe3u-
cTopa, Npy KOTOPOM HOpManbHO pa-
6oTaeT reHepaTtop Ha MUKpoCxeme
K561TIN1, npumepHo 500 Om, noato-
MYy MPULLINOCH MCNONL30BaTL CPpaBHU-
TENbHO BLICOKOOMHLIM ANA noaobHo-
ro ycrporictea pesunctop R1.

K Beixogy anemerHta DD1.1 moxHO
NOAKNIOUUTL 3MUTTEPHBIA NOBTOPU-
TeNnb Ha OBYX TPaH3UCTOpax pasHOn
CTPYKTYpbI, Npu 3TOM MOXHO 6yaer
YMEHbILUTE CONPOTHBNEHUE Pe3ncTo-
poB R1...R3, a Taike HECKONLKO yBe-
AUYUTCA TOYHOCTE U3MEpPEHWI B ava-
nasoHe “Mk®”.

B kauecTBe pa3bema 4nA KoHAeHca-
Topa Cyx MCNONb30BaHa NOMNOBWHKA
cTaHOapTHOW NaHenbKyW ANA MUKPO-
cxem B kopnyce DIP-16. Ona pa3spe-
3aHa TaK, yTobbi B OQHOM-€QVHCTBEH-
HOM pAay 6bino 8 rHesn. OgHo rHes3ao
npunavBaeTCa KO BXOAY 3NemeHTa
DD1.1, a cemb ocTanbHbLIX — K 06Le-
My npoeogy. Kak nokasana npakruika,
C TaKvM pa3bemMoMm ouyeHs yaobHo npo-
BEPATL NPaAKTUYECKN BCE BLINYCKalo-
LMEeCA ceryac KOHAEeHCaTopbl, Kpome,
pasBe uTo, YN -koHAEeHCaTopoB 1 KOH-
nencatopoe Tuna MBM v um nogo6-
HBIX, KOTOpble “He BNassT B Takow
pasbeMm.



Y mukpocxemol DD2 octanock asa
“cBoboaHbIX" 3nemeHTa. VX MOXHO
BKINIOUYUTBL NOCNeA0BaTeNbHO MEXAY
TOuYKON coeuHenns peanctopa R10 ¢
KoHgeHcaTtopom C3 u BbiBOgOM 15
Mukpocxembl DD6.1 — ans Gonbluen
HagexHocTn paboTbl nepeknioyarens
noaamanasoHoB. EMKocTb KoHaeHca-
Topa C3 ponxkHa 6biTb MUHUManNbLHOW,
HO T&KOW, NpU KOTOPOW MUKpOCXema

DD6.1 HapexHo obHynsetcs. Mukpo-
cxemy DD7 mMoXHO 3ameHuTb Ha
K561VE9 (Ha puc.3 B ckobkax ykasa-
Hbl HOMepa BbLIBOAOB MR Hee).
Hepaneko ot BbiBOAOB 7 1 14 MUK-
pocxembl K561TIH HyxHO npunastb
ANEKTPONUTUHECKUIA KOHAEHCATOP em-
kocTtbto 10...100 mk®, n Henocpea-
CTBEHHO K 3TUM BbIBOAAM (Haa Kopny-
COM MUKPOCXEMBI) — NIIEHOYHbINA KOH-

aexcarop okoro 0,1 Mk®. 3TO HYXHO
ans 6onbluen crabunbHocTn paboTtol
3TOW MUKPOCXEMBDI.

Nureparypa

1. LWienectos W.IN. Paguonbutensm:
none3Hbie cxembi. — M.: COfiOH-P,
2000.

2. Papnomobutens. — 2001, N7,
C.23.

puBarnock, BBUAY peaKoro ucnonb3osa-
HUSE 3TOrO PEXVMA, a TaKke ons ynpo-
LLieHWSt ANeKTPUYECKOM CxeMbl Npubo-
pa, KoTopas npusegexa Ha pmc.1.

B npubope ncnornb3osaH MUKPOaM-
nepmeTp TMna M476 (ot MmarHuTodhoHa)
C TOKOM MOFTHOTO OTKIIOHEHUS 125 MKA
W HanNpsHXeHWeM Ha HEM NpU ITOM —
85 mB. lllkana npuGopa BbinonHeHa
Nno pekomeHAaLnsam, NpUBELEHHLIM B
[1]. B xauecTtBe anemenTa G1 ncnorns-
30BaH QUCKOBLIA akkymynstop. MMpu
WUCNOMb30BaHUKM MUKpoamnepmeTpa
Zpyroro Tuna v gpyroro anemeHTa pac-
yeT getanen npubopa MOXHO NpoBe-
CTU NO yNpOLLEHHBIM HOpMynam;

Ug min ~ Up

Ip

e Ug min — Hanpskexue
paspspkeHHoro anementa G1;
Up, 1p — HanpskeHue u ToK

NOMHOrC OTKMOHEHWS CTPEnKu
MUKpOaMNepmMeTpa;

Ri1=

Ra = Jamax -R1,
Iy

r ™
anuenisr, BOFIBTOMMETP
n.Epueso, ApxaHrenbckon obn.
BE3 “BbIKPYTACOB”
SA1 | Puc. 1
T
RN ER N <
v iz
Ré 3.3k Dt
R1" 7.3k | .
S e H RS [IR6” R7’ Ra' R9' RO |[IRM |[1R12"
R2" 887 |40k {1160k | (200K | [711.6M | [7] ZM 00k | |[720k | °} 180k
¢ McA) VI3YZ 2N
X1 R3" BO.6 Par | VD4
(=}
A . SM.2 |
T
|‘ =5 =25 =50 =250 =500 -500 ~250 ~50 x1  x10 x100
B
A
KT HA 1 g sM
Xouy NpenoXuTb YNTaTENAM Xyp- A 510k B ﬂ/_'ﬁr—
Harna cxemy npoCTOro BONLTOMMETPA. = é 9 2 PAl
OcHoBHbIE 33aayu, KOTopbie CTaBu- Puc. 2 ]{'
nuck Npw paspaboTtke npubopa — 310 ]
Manbie rabapuTbl U YyaoGCTBO NOMb30-
P " J XM XP2 \\m Puc. 3
BaHWs. Vameperue Toka He npesyemar- Y. oo Y Re)

e Ug max — HaNpsiKeHWe Ha “cBexem”
anemerTte G1;

R2 = ;; RI+R,);

]
R3= o (R1+Rp),

foe R, = Up/l, — conpotusnexve
ronoBK\ MUKpoamMnepMeTpa.
ConpoTMBNEHUS PE3NCTOPOB Ha npe-
Aernax NOCTORHHOrO HaNpPsAXEHUs Bbi-
YUCNKIOTCH NO hopmMyne:

R = Un: _Un—1=

o
rae Up n U1 — HanpsbkeHus Ha gad-
HOM U NpeabiayLLeM npeaene nsmepe-
HUS COOTBETCTBEHHO.

ConpoTUBNeHns pe3ncTopoB Ha npe-
Aenax nepemMeHHOro HanpsxeHust Bbi-
UUCNKIIOTCS NO hopMyne:

R. ~ 0,45 I~ ~Un-+~
Ip
B kauectBe ganogoe VD1, VD2 mox-

HO NPUMEHWNTL NDObIE MaNnOMOLLHbIE
repmanuesbie auogel, VD3, VD4 —
Tvnos K521, K[522. Mepekntoya-
Tenb SA1 — nobov manorabaput-
HbIN.

B Toukn “A”, “B” MOXHO BBECTU LiE-
MOYKY, NOKa3aHHYK Ha puc.2 — ans
MHONKALMW BbICOKOTO HanpseHus n
dasbl (Ha BepxHEM nNpenene namepe-
HUSE NOCTORHHOIO HANPSHKEHUS, C CO-
6ntogeHvem mep 6e3aonacHoCcTh).

OnuvH U3 BapuMaHToOB Kopnyca npu-
6opa npuBegeH Ha pmc.3.

3pecb: XP1 — KOHTaKT OT Kakoro-
nmbo paszvema. XP2 — moxeT 6biTb
W30rIMPOBAHHBIM 32>KUMOM TUNA “Kpo-
Kogun'.

Nureparypa

1. AXepoeB. Munntectep. — Pa-
avonobutens, 1998, N8, C.35.

2. 0. Bepxosues, K.lN.[lioToB.
MNpakTnyeckne coBeTbi MacTepy-nio-
6utenio. — C.-lNetepbypr: Sneproaro-
muaaar, 1991.




B.MAMOHOB,
r.Koepoe, Bnaagnmupckon cén.

3toT npnbop NpeHasHaqYeH ans us-
MepeHUs C NOMOLLbIO 3BYKOBOW U Lud-
POBOIM MHONKALMN PEHTIEHOBCKOIO, raM-
Ma- u GeTa-uanyqeHun, a Takke name-
PEHUA MOLLHOCTY [03bl PEHTIEHOBCKO-
ro v raMMa-nanyyeHus C BLIXOAOM NO-
KasaHui Ha L poeoi nHgukarop. Kpo-
Me TOro, Npnbop MOXeT n3mepsiTb pac-
CTOsHWE (MPOMAEHHBIN NYTb) B COTHSX
METPOB U KMINOMeTpax.

Laromep paspaboran Ans TYpUCTOB.
C ero nOMOLLbI0 MOXHO U3MEPSTL NPOA-
neHHoe paccrosHue go 1000 km (mnag-
wniA paspsa — COoTHM MeTpos). MNpuH-
LN U3MepeHua ONnHbI NPOMAEHHOM
NyTW OCHOBaH Ha NOACYETe Yncria M-
nynbCcoe cpabartbiBaHus aarymka. [lat-
YWK KPENUTCH Ha KOFIeHHOM CycTaBse
{punc.1). NMpu xoobbe cycTas BCe Bpems
HaxXoAUTCS B ABWXEHWUU, Npy ero crmba-
HUW [aTYMK 3aMbIKaeTCsi, TEM CambiM
3akpbiBasi TpaHancTop VT3 (puc.2). Ha
BxoAax Mmukpocxemb DD11.1 (BbiBOAb!
1, 2) nosiBNsieTcs noruyeckas “1”, npw
3aTOM Ha BbiBOAax 3, 5, 6, DD11 — 07,
Ha BuiBoae 4 DD11.2 — “1”. KonpeHca-
TOp C16 Nepe3aps»kaeTcs U [4aET KOpOoT-
KA NONOXUTENBbHBLIA UMNYFLC Ha BXOA
13 cuetumnka DD9.

MNapameTpbl paguomMeTpa n NpuUHLMN
ero paboThb! NOYTY NOFNHOCTBIO B3SATHI U3
[1]. V3MeHeHa TONbKO cxema GroKuHr-

Puc. 1

1. Nepexntoyarens
2. PosinbHan NnpoBonoKa
3. Peannka

4. Kopnyc

5. lnyp ¢ pazbemom

LIMOPOBOU PAOVUOMETP
+ LLUAITOMEP

reHeparopa v c4eTumKa vMnynscos. fpn
obHyneHnn cHeTyMka MaeT BUOUMbIN
npotecc namepeHus. Yepes 40 ¢ uame-
peHUsi NPEKPaLLaloTCcs, 3aropaercs cer-
MeHT H1, Ha Tabno uuaukaropa HG1
BbICBEHNBAETCSA 3aperncrpupoBaHHas
[03a uanydyenus. HYepes 12 ¢ nponcxo-
OuT cBpocC cHeTynka, cermenT H1 rac-
HET, NPOAOIIKAETCH OYepeaHON LUK
3amepa.

Ha DD9, bD10, DD11.3, DD11.4 co-
©paHa cxema genuTens 4acToTbl C KO-
acpduumerTamm genexuss “60°, “63”,
“67", BbIDOP HY>KHOIO 3aBUCUT OT MOFI0-
xenwns nepeknodarens S3 (“War”). Pas-
Mep Lara y BCeX pasHblit, NMO3TOMY OH U
BBE/IEH.

3amep koahhuLeHTa AenexHns nyy-
e BCero Npou3BoAWTb Ha CTAAUOHE, Ha
100-meTpoeoi anctanumun. flonyctnm,
[aTuvK KpenuTcs Ha npaeoi Hore. Hlar
CO CTapTa HYXHO HauuHaTb C NEeBOn
HOrM, a OTCYET KONWYeCTBa Laros — C
npaeon. OaHo cpabaTtbiBanue garynka
— 37O ABa Yernopedeckux wara. [lonas
[0 huHULLA, Bbi Y3HaETe CBOW Ko3dgu-
LMWEHT Aenenns. 3TOT 3aMep HyXHO Npo-
W3BeCTH TpU pasa. Hem Kopoue war, Tem
GonblLue KO3 ULIMEHT AeneHuns.

Honyctum, nepekmoyarens S3 ycra-
HOBreH B nornoxexnune 1 (“60"). Yepes
Kaable 60 cpabaTthieanuin gatiuka by-
[ET NPOUCXoanTb OOHYNeHue genurens,
a nocneaHui UMNYNbLC Yepes Nepekrio-
yaTtenb S2.2 (“Pexwm”) nponger Ha
cyeTHbin Bxoa DD4 (Bbieog 4). Beixoab:
newundparopos DD4, DD5, DD6, bD7
coeauHeHbl CO BXOAamMW WHOWKaropa
HG1. Kaxpabpi umnynbc 6yaet otobpa-
XaTtbCs B MNaalleM paspsie uHauka-
TOpa n byget obo3nayatb 100 MeTpoB.
Mpu cpabarbiBaHuy garyvka kaxaee 10
pas, no wuHe “b” byaeTt npoxooutb UM-
nynbC.

Curuan ¢ DD8.3 racut cermenTt H2.
Takxe yepe3 C10, DD8.1 npousonger
3anyck reneparopa DD8.2, DD8 .4, cpa-
6oraet aymmep HQ1. Takum obpasom,
BU3YyanbHO U Ha CNyX NOATBEPXAAeTCH
NpaBuIbHOCTL CpabaTtbiBaHus aaryuka.

[arymk MOXeT ObiTb repKOHOBBLIM.
MHOIO MCNONb3oBaH "MSTKMIA™ UMNOPT-
HbI NEepeKnoyaTenb C HAKMAHLIM hnax-
KOM, K KOTOpOMY NpunasHa posnbHas
nposonoka 2 (puc.1) 21...1,5 mm n grn-
Hot 220 mm. Cam nepexroyarernb Kpe-
MTCS B NIIACTMacCcOBON KOpobke 4 13-
NnoA Ne3suin, KOTopas NpuLLnTAa K LUIWPO-

KOW pe3nHke 3 OT noaTskeK. HuxHIow
YacTb NPOBOYIOKW 32XXUMAET Apyras pe-
3uHKa. Tenepb Kaxawiv pas, npwn crnba-
HWUW HOTW B KONIEHHOM CyCTaee, npowc-
XOaMT 3ambikaHne nepekmodarens. fax-
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HYI0 KOHCTPYKLMIO MOXHO 3aKpenuTb Ha
Ta30BOM CyCTaee Unu Ha cTone.
Mnara npubopa nmeeT pasmepbi
130x70 mM. Mukpocxembl cepumn K561
MOXHO 3aMeHuTb Ha cepuio 564; Tpak-
auctopbl VT1, VT3, VT5 — Ha KT3102b,
VT2, VT4 — Ha KT3107B. Nepeknioua-
Tenun S1, S2, S3 u kHonka SB1 — nio-
6bie manorabapuTHeie. Paztem XS1 uc-
NONbL30BaH OT HayLUHWKOB. TpaHcdhop-
martop T1 umeer cepaeyHuK Mapku

R2 6Bk

DD1 K561/H2

M1000HM3 pa3smepamun 18x8x5 mm.
MepeuyHas obmotka cogepxut 600 BUT-
kOB npoeoga MN3B1 0,07 MM, BTOpU4-
Has — 3 BuTka nposona N3B1 20,27 mm,
TpeTbss OOMOTKa — 8 BUTKOB NpOBOAa
NnaB1 0,27 mm. Peauctopbi — TMNa
MNT, noactpoeyunbint (R14) — CI-16A.
OkcuaHbie KongeHcaTopbl — K50-35.
Kongencartopbi C1...C4 gonxubl 6biTb
Ha paboyee HanpsXXeHue He MeHblle
630 B, octanbHbie — KM, K10-7.

Mpy NpaBUNBHOM MOHTaXe U COopKe
npuBop HauuHaeT paboTark cpasy. Ha-
cTpovika npubopa 3akn4aeTcs B ycTa-
HOBNEHUN HeoBXOAUMOro BpeMeHU CYe-
Ta (40 c) peanctopom R14, n nopora
BKFIIOYEHUS 3BYKOBOW CUrHanmaayum
pe3ncTopom R7 npu CHWKEHUN Hanps-
Xenus nutanuns mexee 3,5 B.

Nutepartypa
1. Paguonioburennb, 1992, N5, C.27.
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B.LLWEPBATIOK, A.JIMCEHKOBA,

r.MuHck.

To, 4TO MOXHO yBUAETb, ECAN CMOT-
peTb Ha nasep CHapyX*u, CXemaTtuyHo
nokKasaHo Ha puc.9. Puc.10 —3T10 ero
CneKTpanbHbie XapakTepUCTUKN B CMNOH-
TaHHOM W Na3epHOM PEXUMaXx.

B Takux naszepax B KayecTee aKkTuB-
HOTO BeLecTBa UCNONb3yeTCs apcenns,
rannusi, COAepXaiui npuMmecy nN-tuna,
KOHLEHTPaLUUs KOTOPLIX COCTaBnsieT
1017...1018 cm3 (konuuecTBO aTOMOB Ha
Kybuueckuin castumeTp). U3 atoro ma-
Tepwana Aenaetcs 3aroToeKa B BUAE Na-
pannenenvneaa Nubo ky6a. OxHa o6bIy-
HO Ha3LIBAETCS NOYyNPOBOAHWUKOBBLIM
avonom. Pazmepbl gnoaa coctaensioT
nonv munnumeTpa. inoa npunavearor
K MONMBAEeHOBOMY OCHOBaHUIO, NOKPbI-
TOMY 30M0TOM, ANst Toro utobul obec-
ne4YnTb KOHTaKT ¢ n-obnacTteio. Ha no-
BEPXHOCTb pP-06nacTn HaHOCHST Cnnas
3onoTa ¢ cepebpom. Topubl guoaa wr-
paloT ponb 3epKkan v NO3TOMY OHU Ta-
TenbHO NONUPYIOTCA U AenaloTcs napan-
nenbHeIMW. Takum 06pa3om, nonyyaert-
Cs ONTUYEeCKu pesoHaTop. VanydexHuve
BbIXOAWUT UMEHHO W3 3TUX CTOPOH AWOo-
na. BepxHsis U HWKHSN CTOPOHBI SBAS-
KOTCS KOHTaKTamm, K KOTOPbIM NOABOANT-
cs Hanpspkerne (pyc.9). B HavanbHbin
nepwog, Koraa cuna ToKa, NpoTekatowye-
ro Yepes Ao, HEeBEVKa, LUIMPUHA Crek-
TpanbHOW NONOCH! U3Ny4eHus 4OBOfb-
HO 6onbLuas, a UHTEHCUBHOCTb N3ryye-
HUS HEBbLICOKaa (TONCTas NUHUS Ha
puc.10). Jlazep cBeTUT Kak OBbIYHbIN
ceetoauon. Ho mpw npeebillesnn  To-
KOM OnpeaeneHHoro (NoporoeBoro) 3Ha-
YEHUWSI CNEKTP PE3KO CYXaeTcsl, a UHTEeH-
CHMBHOCTb U3Ny4eHns BO3pacTaeT (TOH-
Kas nuHnA Ha puc.10).

Bcs 6ena Takoro nasepa 3aknovaeT-
CA B TOM, YTO BENW4YuMHa MOPOroOBOro
TOKa COCTaBNAET eMHULIbl, @ TO U fe-
CATKM amnep. EcTecTBeHHO, 4TO OHU
CUrbHO HarpepatoTcs. bonee v metee
HOpMarkHO Takue nasepbl MoryT pabo-
TaTh TONBKO B UMMYFNbCHOM PEXUME Unn
NPpWY O4eHb CUIIbHOM OXNEXKAEeHWW, Ha-
npuMep, XWaKMM asoToMm 0 Temnepa-
Typbt -196°C. B uMnynbcHOM pexume
UMNYyNbCbl AOrDKHBI ObITh AOCTaTO4HO
KOPOTKUMW C ANUTENLHOCTLIO B He-
CKONbLKO eAuHut HaHnocekyHnh. MNpo-
CTPaHCTBEHHOE u3nyuyeHne nas’epHoro
aviopa umeet popMy nenecTka.

BecbMa BaXXHbIM [JOCTOMHCTBOM MO-

CBET U3
“TIOI/TIP!

{OxonuaHnue. Hayano B NN10-11/02)

Puc. 9

NyNpOBOAHUKOBOTO ria3epa npv pabore
€r0 B HEMNPEPLIBHOM PEXUMe SBISEeTCS
TO, 4TO ero U3ny4YeHme O4eHb NPOCTO
mopynupoeatb. [ns aToro gocrarou-
HO NPOCTO U3MEHATb NMUTAIOWNA TOK,
v TOrga nony4yaemoe Ha BbIXOA4E U3ny-
yeHne bynet npoMoayrMpoBaHo € Ton
e yactoTon. HekoTopeie matepuarnsi,
U3 KOTOPLIX M3roTaBNuBAKTCH NHKEK-
LMOHHbIE Na3epbl (NasepHbie ANOAbI)
npueegeHb B Tabn.3.

To, 4TO B 3TOW CTaTbe paccmarpuea-
€TCS OINH U3 BO3MOXHLIX CNOCOBOB U3-
roTOBNEHWS NOMyNPOBOAHWKOBOIO fnase-
pa, COBCEM He 03Ha4aeT, YTo paanonio-
outenn JomKHbi HEMeANeHHO HadaTb
BbIKOBLIPUBATbL KpUCTanmnbl U3 CBETOAN-
0oaoB 1 WnudoeaTb UM rpanu, YTobbl
cenartb U3 HUX Nasepbi. Hu4ero us ato-
10, K coXanexuio, He nonyuntcs. Cambin
nNpocTon cnocob NOCMOTPETHL Ha “Xu-
BOW” NONYNpOBOAHUKOBLIN fla3ep — 310
KynUTb Nla3epHylo ykasky. B ven “cuant”
CambiiA HACTOALLUN MHXEKLWUOHKHBIW Nna-
3ep. Ho aTo HEMHOrO He Takow rnasep,
Kak TOT, MPO KOTOPbI Mbi FTOBOPUIN.
Beppb B aTOM yKa3ke HET XMOKoro asora
W HEOTKy[a TaMm B3STbCS UMNYNbCam B

:0 J j :0 1)
WLNG, .I" VRSP o)
VumenxcubHocmb Puc. 10
U3AYHeHUR
N\
k ~, Jnuka
~ bonsu
Ta6n. 3
Apcerva ranms GaAs 0.85
Apcenmna uHama InAs 3.2
Tenmnypua ceuHUa PbTe 6,5
Cenenvnn cevHua PbSe 85

HECKOrbKO amnep. 34eCb UCNOrbL30BaH
NONYNPOBOAHWMKOBLIN 11a3ep C TaK Hasbi-
BaembiM reTeponepexonom. Utobbi He
nyratb Hapo4 HENPUBLIYHON TEPMUHO-
FIOTMeN U BbIPasuTbCS NpoLYe, ata “Wry-
KOBUHA" OYE€Hb HANOMWHAET CIOEHLIN
NUPOT, TONbLKO COBCEM MareHbKUA U CO-
BeplUeHHO HeCcbefobHbIN. N3roTaenun-
BaTb TakOW nasepHbiA Quopa ropasgo
CNOXHEE, HO B JAHHOM Crydae Lenb on-
paeabIBaET cpecTea. Beb NOpOroebii
TOK 15 AAHHOIO rla3epa COCTaBNseT He
amnepsl, a BCero Nuwb okono 20 MA.
NoaTomy TBEPAO MOXHO CYUTaTD, YTO B
yKaske CBETUT HE KaKOW-TO Tam CBETO-
avopa, a HacToswmin nasep. OYeHb cxe-
MaTUYHO TaKO#W na3ep nokasaH Ha
puc.11. KoHeuro, crnov nonynpoeogHn-

Puc. 11 ?; Puc. 12
. . <
AutAg_f NNe SB =
AlGaAs L -
GaAs -
AutAg L I



Puc. 13

+9B

KOBOIO Marepmarna ¢ pa3nuyHbiMu npn-
MECSMU W PasnNUUHON KOHLEHTpauwen
3TUX NPUMECEN peantHO CAeraHbl No-
OPYromy, HO TaK Ha KapTuHke Cnowc-
TOCTb CTPYKTYPbI BOCNPUHUMAETCS Nyy-
we. 30N0Tbie Xe KOHTaKTHbIE Nnowag-
KW UCNOFb3YTCS A0BOrLHO YacTo. fNa-
[eHne HanpshKeHust Ha TakoM rasepe
cocTaenseT npumepHo 2 B, n ero pabo-
YU TOK OBbIYHO YCTAHABNMMBAETCS BHE-
LHUM Pe3ncTopom (puc.12) nnu 3aga-
eTcs ynpaensembiMm CTabunm3aTtopom
TOKa. MOLLHOCTb U3ny4aemoro CBETOBO-
ro NOTOKa MOXET HaxoauTbCs B Npefe-

Ta6n. 4

= B
By e SURE I
1240054 400 4/55 <0,1
LTO51PS 635 30/100 -
L.2660S-40 660 40/110 0,1
SDL-5432-H1 830 200/260 3
SDL-TC30-2793 930 500/2000 <0,001
LF-303 1300 50/180 4
1 215508-30 1550 30/300 <0,1
. 3000...
DH Series 9500 0,1/ 0,001

nax 0,5...5 mB1 B 3aBNCUMOCTN OT 3K-
3emnnspa npubopa. [innHa BONHbI U3-
nyyenus coctaenset 0,68 Mkm, TO eCTb
CBETUT OH KpacHbiM cBeTOoM. BoamoxHas
CXeMa BKMIYEeHUss 3TOro nasepa noka-
3aHa Ha pmc.13. Cxema npeycmartpu-
BaeT BO3MOXHOCTb MOAYNSLUN UHTEH-
CUBHOCTW U3nydenns nasepa. uanasox
HanNPsHKeHUA NUTaAHUSA CXEMbl HAXOAUT-
cs B npegenax 3...9 B, uyto fgocruraet-

R i Y B4
Kpyrrsin ryqok, .
<0,7 1.6 MM Micro Laser System
Sharp
8x24 . Microelectronics
0,7 Kpyrimiil nysok Micro Laser System
930 Kopnyc TO-3 ¢ TE SDL Inc.
XONCOW®HUKOM
NepecTtpauea-
05 emblit Ha 25 Hv SDL fn.
25x40 Kopnyc SOT Dora Texas Corp.
Kpyrmoiit myyox, .
<0,7 1.6 um Micro Laser System
MNepectpavsa- Laser

<f1

eMblit, Ha cormx Pb

Components GmbH

Csi 3a c4eT NUTaHus nasepa crabunuaa-
TOpOM TOKa. BennuuHy pabodero Toka
nasepa ycraHasnueatot nogbopom R2.
B 3aknioveHne npyueeaem napameTtphbl
HEKOTOPbIX NONYNPOBOAHWKOBBIX fase-
pOB, NpeararaemblX pasnuyHbIMn up-
Mamu (Tabn.4). CTOST OHU He CUIbHO
neweso. OQHAKo ecnu CUNbHO NOHAA0-
6utcs kakon-Hubyage “kpyton” nasep,
MOXHO NONPOBoBaTL €ro HaNTU.

A.KALLKAPOB,
r.C.-Netepbypr.

YTOb TUPINAHObLI MEPLIATIIA!

Mpeanarato HECNOXHOE YCTPONCTRO,
3acTaensioLee Mepilate Namnoykn Ha
enke. YacToTy MUrasnil MoXHO NNasHo
perynupoeatb. Tupuctop VS1 (pmc.1)
ynpaBnseTcs reHeparopom Ha oiHone-
pexogHom TpaHaucTtope VT1 wnu ero
aHanore Ha AByX 61nonNspHLIX TpaHan-
cTtopax (pmc.2). Yacrora criegoBaHus
UMNYNbCOB PErynMpyeTcs pe3ncTtopom
R2 B oueHb LWnpokmx npeaenax. 3a oc-
HOBY [1aHHOIO YCTPOWNCTBa B3siTa ony6-
nukoeaxHas B [1] cxema.

DopaboraHHoe ycTpocTBO He Tpeby-
€T NONONHUTENLHOrO Bnoka NMTaxns n

noHwxariLero TpaHccdopmaropa. 'vp-
nsuga w3 10 nocnepoearensHO coean-
HEeHHbIX Namnodek 24 B x 150 mA npwm
nojaye NUTaHus Ha cxemy byaieT o4eHb
NNaeHO racHyTb W NOCNE 3TOr0 3aXu-
ratbCsi Cpasy nodTM B NOMHBbIA Hakar.
Hanaxweanue yCcTponCcTBa CBOOUTCS K
6onee TouHOMY Noabopy HOMUHANA pe-
auctopa R4 nubo uenu R2-R4, kotopas
OoTBeYaeT 3a pexkum paboTb penakcayy-
OHHOFO reHepartopa. [ins aToro 4BWXOK
R2 yctanaenueaeTcs B cpegHee Noro-
xeHue, a R4 3ameHsI0T AByMSs nocne-
[0BaTeNbHO CoeIMHEHHbIMWN PE3NCTOPa-

MW — NOCTOsIHHLIM Ha 10 KOM u nepe-
MEHHbIM HOMMHANOM 33...47 kOm. [Me-
peMEeHHLIM PE3UCTOPOM HaxoasT cepe-
OWHY yyacTka perynupoBKu Mexay
NNaBHLIM 32XUIFaHUEM U NIIABHLIM ra-
LweHnem mpnsaHabl. locne atoro Heob-
XOAUMO 3amepuTb obulee conpoTuene-
HUWe AONONHUTENbHOW LENOYKN 1 3ame-
HUTb €€ NOCTOSIHHBIM PE3NCTOPOM C Ta-
KUM Xe conpoTuBnexnem. fmpnsHaia ua
namnovek (MM ogHa namna Ha 220 B)
Npw HacTpoiike AomkHa bbiTb 06si3aTens-
HO nogkritoderHa. Peanctop R3, racswmn
HanpshKeHmne, MOXET HEMHOIO HarpeBartb-
cs. OBWxoK R2 Hy>HO XOpOLLO M30nu-
pPOBaTb AN3NEKTPUHECKON PYHKOM.

Nureparypa

1. Mapkuh B. 3dhdekT noackakmearo-
ujero wapuka Ha OLHONEepPEexXoHOM
TpaHaucTope. — Pagvo, 1988, N3.

(K420M4)
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iElektronika

I.LKEKESI.

HOBOrOAHAA 3BE3OA C CIOPMPU3OM

Cxema urpylku pasmeujaercs Ha
OBYX Nnarax — nnare CBETOAWOOOB B
copme HETHIPEXKOHEYHOW 3Be3abi 1 Ye-
ThIPEXYrONbHOW (UK “YeTbIpEXYXOit”)
nnarte anekTpoHukU. OgHOCTOPOHHWE
nevaTtHbie NNaTthl U pasMelleHne aeta-
ner Ha HWX NpUBEAEHbl Ha puc.2 u 3.
MNocne naroToBneHus Nnat HeobxoaoMmo
YCTaHOBUTL HA HUX NEpEeMbIYKW (U30nu-
pOBaHHbIA NPOBOA), OTMEYEHHBIE MYHK-
TUPHBIMU FIMHUSMU.

YeTteepku CBETOAMOAORB CNnegyeT noa-
6uparb Tak, YTobbl B HUX BXOAWNU CBe-
ToAMOABI OAHOIO LBETA, UK Xe Haobo-

(Okonuanme. Hauano B N11/02)

poT — pasHbiX UeeToB. Mpexage yem
MOHTWPOBATb CBETOAMOAb! Ha Nnarte,
Heobxoaumo pelumntb ansa cebs Bonpoc,
6yner nu nuuesas NaHenb OKpaLInBaTb-
CS, VMW e OKNenBaTbCs LiBETHBIM Ma-

~—

Tepuanom. Ecnu 6yner Hakneusarbes
nokpbiThe (raeHbiM 06pa3om, 30noTu-
croe unu cepebpuctoe), HEOBXxoaNMO
npogenaTb COOTBETCTBYOLLNE OTBEP-
CTUs, YTOObl MX HE Kacanucb BbIBOALI.
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MNokaszanHas Ha puc.3 KBagpaTHas
NnacTuHKa MoxeT OblTb BbipesaHa Mo
KOHTYPY, NOKa3aHHOMY TOHKMMW NUHU-
$SMU. Taknm cnocobom 13 AByX NNAaCTUH
MOX4HO ChOpMUPOBaTb NPaBUMbHYIO
BOCbMUKOHEYHYIO 3Be3ay. [1ns ckpenne-
HUS [BYX NnaT BMECTE€ MCNONb3ykTCH
Hape3Hble onopHble crepxHu. Co CcTo-
POHb! MEYATU Ha NNaTy ¢ 3NEeKTPOHUKOM
npunaneaeTcs Bhikntovarens Gatapen-
ku. O6e nnatei cOeAUHSIOTCS ApYr C
Apyrom rmbkummn npoeoaaMm 4OCTaTou-
HOW ANWHBbI (NpoBOA K MUKpOdOHY Aon-
XeH 6biTb 3KpaHUPOBaHHBIM), Tak YTO-
6b1 MOXHO GLINO NPOBOAUTL HanNaaky.
Kanctonb muxpodoHa Heobxoaumo npm-
KMEUTb CO CTOPOHbI Nankm K CBETOAU-

ofHon nnate B ee ueHTpe. K kancionio
npynanBaeTcs TOHKUA rMbKUA aKpann-
poBaHHblt Npoeog. lMpoBoaa ceeToau-
Ofl0B, uAayLUME OT NNaThl 3NEKTPOHUKU K
nnare CBeToAMO4oB, HEOBXOAUMO Npu-
nasTb K nrowaakam B hopme npsmoy-
roNbHUKOB. MOXHO YMEHbLIIUTL YYB-
CTBUTENBHOCTb MUKPOMOHHOIMO YCUnu-
Tens (R6<220 Owm). Hactpows TOk CBe-
TOAMOAOB Ha MAKCUMAIbHYIO BENUUYUHY
15 MA (R15=1,2 kOm), MOXHO €Lie He-
MHOIO YBEMUYUTL APKOCTb CBETOAWNO-
noe. OgHako B 3TOM Cny4vae yBenuunT-
ca notpebnexve ToKa, n He Byaer ra-
panTuK, YTo Batapeiika “npoTaHeT” BCe
npasaHuKu. YacToTy reHeparopa yesenm-
YmBaTb HeuenecoobpasHo, nbo roraa
“NINHENHBIN" PEXUM MOXET HavaTb ca-
MonoafepXmBaTbCs n 6e3 ynpaensio-
uiero curHana.

Ecnu “3Be3na” pabotaer HopMarbHo,
yacTy NNaTbl ¢ ANeKTPOHWKON, 0603Ha-
UEHHbIE NYHKTUPHBIMU MHUSMU, Taioke
OKpaLUMBAIOTCH UMW OKIENBAKOTCSH; 3a-
TEM BCTaBNSOTCH pacnopku, U nNnarbi
CBUHYMBALOTCA BMecTe. Cxemarunyeckoe
n3obpaXkeHye roTOBoW “3Be3abl” NpuBe-
OeHO Ha puc.4.

Hobby Elektronika, N11/99.

MNepesod |A.EeanKoeo]

B HacTosiee Bpems B npoaaxe no-
SBUNUCH Pa3nNuyHble TUMbl TOKONPOBO-
OALLEero Knes ¥ naka, Kotopble MOXHO
MCNONb30BaTh NPU PEeMOHTE MIOCKUX
kabenei, NIOMUHECLEHTHBIX U XNOKO-
KpUCTannMyeckux UHANKaTopoB unn
NS 3KPAHUPYIOLLETO NOKPLITHUS BHYT-
peHHel NoBEepXHOCTU KOpNYyCOB paano-
3NEKTPOHHOW annaparypbl.

K coxanennto, Takne nacroobpas-
Hble TOKONPOBOASLNE COCTaBL!I BCE
eilje JOCTaTouHo AOPOMY, Aa Y He BCe-
raa ynaetcs npeobpecTtu coctase C
noaxogsimummn ceoncTeamu. Vicnonb-
3ys NoapyuYHble matepuanti, aBTopy
3TON 3aMeTKV yOanoch co3nartb CBOW
TOKONPOBOASLWUIA KNel, KOTOPbIA B
psijie cny4yaes BNONHE MOXET 3ame-
HUTb AOPOrOCTOSLLMA “(PUPMEHHBINR".

UTtobkl camomy caenars Takow Knen,
notpebyeTcs cneaytoulee: knen “Ype-
TaHoBEIA” (TY 38.403830-96); rpadm-
TOBble CTEPXHU OT UCNONb30BAHHBIX
ranbBaHUYECKUX ANEMEHTOB; abpaszve-
HbliA HAXA3a4YHbIN KPYr OANs 3aTOYKK
TBEpAOCNNABHOro MHCTpymeHTa (“6e-
NbitA”); CTEKNSHHBLIA MNW NONUATUIIEHO-
BbifA Nyabipek emkocTbio 10...50 mn.

paputoBbIE CTEPXHM RPOKanNuBa-
I0TCA B Te4eHue 2...3 4acoB Npu TeM-

LnepaType 200...250°C. Yx MOXHO Npu-

[ TOKOMPOBOOALLMUNA KNEN

"

BSi3aTb K NASNIbHUKY, BKIMOYEHHOMY Ye-
pes perynstop MowHocTU. C nomoLlbo
TOUMFIBHOIO CTaHka W3 CTepXHen no-
nyyaem Hy>KHOe KONu4yecTeo rpacguTo-
BOW MbiNKW, KOTOpas 3aCbiNaeTCcA B Ny-
3blpek. [lanee, B ny3bipek HebonbLn-
MW NOPUUSMU BAINBAETCS KNewn, n
CMeCb TILAaTEnNbHO NEpemMeLLVBaETCS.
KoHcucTeHuma aomkHa ObiTb Kak ryc-
Tas cmetaHa. Yem Gonblie rpacura,
TEM MeHblle CONPOTUBNEHVE KIIEEBO-
ro wea. MNepen HaHeceHneM knes me-
CTO NoBpexaeHusi 06e3xnprBaeTCs.

UT06b1 yMEHBLUUTL YAENbHOE CONpo-
TUBNEHWE TaKOro KIies, B HEro MOXHO
nobaeuTb MegHbie UNU NaTyHHbIE
oMNKN unu 6poH30BYI0 NYAPY.

CrabunbHoe conpoTuBnenne rubrkoin
3NaCTUYHON CKIerKN (MEHEE HeCKOrb-
KMX OM) NOny4aerca Npu NoAKNenke B
NOBpEXAEHHOE MECTO NPOBOAHUKA AN-
ametpom 0,03...0,08 mm 113 3oroTta unm
NyXeHOoW Meaun.

Nureparypa

1. luikuH KO. SnekTponpoeogHan Mac-
ca.— Panwvo, 1993, N1, C.35.

2. Bnaciok H. Tokonposoasuiue cocTaBbi.
— Papuoamatop-3nekTpuk, 2002, N4, C.21.

A.BYTOB,
¢.Kyp6a, Apocnaeckon o6n.)

G®AKTbl U NEFrEHbI
O JNTAMINAX

(Mpopomkenue. Hauyano B N11/02)

B panHee cpeHeBekoBbe B AHmMuW Bbina
obHapyxeHa namna, ropesiuas ¢ |l eeka K.a.
AHanorwiHas namna vcnpasHo. paborana B
3necce Bo Bpems npasnenma KOcTukmaHa Bu-
3anTuiickoro (VI ek H.3.), Hagnvck Ha Heil yka-
3blBana, 4To oHa roput yxe 500 ner.

®paHuyackuii punocod-noar CupaHo pe
Bepepak B CBOWX TPyAax pacckassiBar o “sed-
Hbix naMnax’. KcraTty, oH onuckieas euje u
CTPaHHY10 annaparypy, KOTOpas NoAnaaaeT noa
COBPEMEHHDIE TEPMUHB! “NIPUEMHUK” 1 “Tere-
BU20p”. ECTb oCHOBaHUA nonaratb, YTO 3aTU
3arafaoyHble NosHanust Cupako nonyuun ot
uneHoB “Oppena PoseHkpeiiyepoB”. ikTepec-
HO, YTO NPY BCKPBITUM CKrena ocHosatens “Op-
neHa" X.Posenkpeiiuepa yepes 120 net nocne
€F0 CMEPTY OH OCBELLanca Namnow, BUCEBLLEN
10z NOTOTNKOM.

B knure “3ounyc EminTukyc”, BoinyLyeHHOM
B 1652 1. B Pume vesyntom Kupxepom, Taike
FOBOPWTCS O HACTOSILLE OCBETUTENLHOM Nam-
ne, HaieHHO B noasemenbsax Memcuca.

CoBpeMeHHbIn uccneaosarens J.Tomac nu-
wer: “Bo spems ceoerc npebbiBanus B MHgum
A1 03HEAKOMUIICA € AAPEBHUM JOKYMEHTOM, Xpa-
HUBLLIKMCA B Bubnunotexke r.Yaxaitha — Afac-
1A CaMxuta. HeBeposaTHO, HO TaM 51 Hawen
MHCTPYKUMIO, KaK M3rOTOBUTL 3MNEKTPULECKYIO
6arapeio: “...NnONOXUTE XOPOLLIO OYULLIEHHYIO
MefHYI0 NMNACTUHKY B MUKSHLIN roptuok. Ha-
KpoWTe ee cHauana cynbgarom Meau, a notom
BNaXHBIMY onunkamu. flanee CBEpXy noRoXu-
TE UMHKOBYIO NNIECTVIHY, aManbrMpoBaHHyio pTy-
Tbi0. KOHTAKT 3TUX NNaCcTMHOK AaCT SHEPTUIO,
KOTOpasi U3BECTHA NOA HassaHveM “Mutpa-Ba-
pyHa”". 3ta aHeprys pacuiennset sofy Ha Mpa-
HaBa ¥ YaaHaeao (kucropog 1 8ofopof).
barapes, caenarHan u3 COTHU TakuX FOPLLIKOB,
obecneunBaeT o4eHb aKTUBRYIO U adhgexTvB-
Ry “cvny”. [lanee Tomac pacckasbiBaer, 4To
B 04HOM “Borom 3a0bIToM” NoceneHm, Haxoas-
wemes B [kyHrmnsx Gnms rope! Bunereiima s Ho-
BOI ['BUHEE, NPaKTVHECKU NONHOCTHIO U30NMPO-
BaHHOM OT COBPEMEHHO LIMBUNV3aLMK, MeeT-
€ CUCTEMA UCKYCCTBEHHOTO OCBELLEHIS, KOTO-
pas HY4EM He OTNMHAETCS OT COBPEMEHHOM o~
pogacxoit. Fpuiem caeveHre Tex CBETUNBHUKOB
aHarOrMMHO CBE4YEHUIO HEOHOBbIX NaMn.

B Hauane XX Bexa Bo Bpems packonok B Ba-
BUINOHE apXeonoroB 03afaununyt HaieHHble
LpeBHue cepebpaHbIe yKpaLeHusl, NOKpbITbe
TOHYAWLLIMM CrOeM (TONUIMHOW B HECKOIBbKO
MUKPOH) 30M0Ta. YOMBNEHWe apXeonoroB 6Lirno
NOHATHO, T.K. BLINONHUTL Takue pabote 6e3
NPUMEHEHNA METOAE FranbBaHONNACTUKK, OCHO-
BAHHOFO Ha UCMONL30BaHUM 3NEeKTPU4ECTBa,
HEBO3MOXHO.

r.yunmauy (UYSXE),

rJlb80B.
(Okon4yanme cnenyer)




lfr;
e

OAO “MOPUNOH" — mnaeecTHas coup-
ma B 0bnacTtu pa3paboTku U CepuInHOro
WU3rOTOBNEHUS Nbe303NeKTPUYECKUX
npuGopoe cTabunmsaumm n cenekyun
4aCTOThI: KBApUEBLIX reHepaTopoB,
UNETPOB U pe3oHaTOpPOB, NpeaHasHa-

Ta6n. 1

UYEHHbIX ANnA CpeACcTB TeNneKkoMMyHuKa-
LUK, ynpaeBneHus U HasBuraLun, Bbl4UC-
NUTENbHOW, aBapuHO-cnacaTenbHOU U
KOHTPOMNbHO-U3MEPUTENbHON TEXHUKM.
CepwitHo BhbInyckaetcs 6onbluas Ho-
MEHKnaTypa KBapLEBbIX pe30HaTopOB, OX-

PK379 M (HC-49) (2) 0,42...0,56 (1) 30 <3000
3,5...27 (1)
PK379 H"éﬁ';_g‘syfg) 20...60 (3) 15...430 20...100
60...100 (5)
5...45 (1)
PK379 pradl i Sy 20...150 (3) +5...430 30...150
60...150 (5)
PK379 6 (HC-33) (1) 0,75...10 (1) +10...420 30...600
4..27 (1)
PK386 M (HC49) (2) 20...60 (3) 15...430 20...100
60...100 (5)
5...45 (1)
PK386 MM (HC-52) (3) 20...100 (3) 16...330 30...150
60...150 (5)
PK426 B (HC-33) (1) 1.8(1) +10...420 30...600
PK432 HC-49/S (5) 10...25 (1) +15...450 <25
PKA11 M (HC49) (2) 100...150 (5) +10...430 80...200
PK412 M (HC-49) (2) 100...150 (5) +10...430 80...200
45..20 (1)
PK76 M (HC49) (2) S 20 +15.. 30 40..70
PKA07 M (HC49) (2) 10...36 (1) 125 20
PK372 UA @) 307...32.8 Ky (1) +30 ;
PK146 YA 4) 32768..327776 (1) +30 ;
PK404* TPaHMCTOPHbIN 2(1) +10 <50

PeaoHatop PK404 paameleH B LUNMUHOPUNECKOM KOpyce AuameTpom 18,5 MM 1 BICOTON 6 M.

APLIEBBIE PESOHATORE! OAQ “MOPYOH”

BaTbiBaOLLas Auana3oH YacTtoT 0T 4 Ky
no 200 Mry. Hwke npuBegeHbl OCHOB-
Hble NapamMeTpbl KBapLEBbIX pe30HAaTo-
pOB, pa3MeLleHHbIX B MEeTannnyecknx
koprycax Tuna “b” (HC-33) (puc.1), “M”
(HC-49) (puc.2), “MM” (HC-52) (puc.3),

Tabn. 2

N

HC-49-SMD 178

HC-49-11MM-SMD 159 1.2
HC-49-9MM-SMD 144 95
Ta6bn. 3
apaesy s .. e - A
HC-52-SMD 125 87
HC-52-6MM-SMD 17 79
HC-52-8MM-SMD 97 59

“YA” (4acosoi) (puc.4), HC-49/S (puc.5),
HC-49-SMD (puc.6) n HC-52-SMD
(pnc.7).

B 1abn.1 npuBeaeHbl OCHOBHbIE Na-
pameTpbl KBapLeBblX pe30HATOPOB (Up-
Mbl B MeTannuyeCcKux Kopnycax, B
Tabn.2 — [ONONHUTErNbHLIE pa3Mepb
kopnyca HC-49-SMD, B Tabn.3 — fo-
nonHWTEeNbHbIE pa3mepbl Kopnyca
HC-52-SMD

INo mamepuanam kamanoza OAO
“‘MOPUOH” “Keapuesbie 2eHepamopb!.
churibmpbl. Pe3cHAMOPBI, Kpucmansiu-
veckue anemeHme!”. Anpens 2000 e.

Puc. 4 1.2
2 N 2]
( )
]
L3 .
T 11
e 205

Puc. 1 Puc. 2 Puc. 3
v 8 =
1
1
1 ] | | ]
< 21,3 <@ 2048
123 3.7
' O
9.3 8,26
Puc. 5 ns

k2

6.35

465

15

Puc.6 | JLIE
N
8
e -{D[ it
25

Puc. 7

0.7

19
10

29




B.©ENOPOB,
r.Jluneuk.

MK AT89C2051 umeet 0cobeHHOC-
W, AaKlWue BO3MOXHOCTb KOHTPONU-
poBaTb nporpammupoBanune. B Teue-
HWe Lukna 3anucu paspsg P1.7 vHan-
LMpyeT 3anucb aanHbix. Kpome Toro,
nuHus P3.1 yKasbiBaet Ha COCTosHWE
npouecca nporpammupoeanus. Oxa
nepeBoauT CBOE 3Ha4YeHune B nornyec-
kuit “0” nocne TOro Kak nuuua P3.2
ycTaHaenueaetcs B “1" (UTO OTMeqaer
3anaTocTe MK, 1.e. BUSY). Korga npo-
rpammunpoeansve Oyaer 3aeeplLleHo,
P3.1 nepenaer B COCTOSHWE NOrnyec-
Ko# “1”. MK roToB npomn3eecTu cnegy-
HOLLUA YUK NPOrpaMMUpoBaHus, T.e.
HaxoauTcs B pexume READY.

Ecnu saiymtHbie 6utel LB1 1 LB2 He
YyCTaHaBMMBaNWCh, TO BO3MOXHO YTEeHWe
wnu npoeepka MN3Y. [ins atoro Bkritoya-
tor MK cornacHo puc.4. CGpacbigator
cHeTyuK agpecos (nepenag ¢ “0" B “1”
no nvEum RST). YcTaHaenmBaloT pexvm
“Urenne N3Y” no nunmnam P3.3...P3.5,
P3.7 v unTaloT paHHbie Ha LWWHE NopTa
P1. YBenuunearoT COCTOSHUE CHETUUKA
aapecoe nogaden Ha XTAL1 nonoxu-
TENbLHOrO UMNyNLCa. YutalT cnepyto-
Lee 3HadeHne aadubix. [pounssogar
AaHHble JenCTBUS 40 TEX NOp, NoKa He
6yner nponseeaeHo YTEHWE U3 BCEX siue-
ek N3Y.

Crupanme MN3Y npomsesoantcs nytem
YyCTaHOBKM COOTBETCTBYIOLLEro Koaa
(Tabn.2) Ha nuunsx P3.3...P3.5, P3.7n
yaepxaxsum nunnmn P3.2 B HM3KOM ypoB-
He B Terdenne 10 mc. Mpu atom Bce 2 K6
N3Y n 6yt 3awuThl 6yayT CTEPTHI.

YUTo6b! NpeoTBPaTUTL HECAHKLMOHW-
poeanHbin gocryn K N3Y MK, cnenyet
ucnonb3oBaTh Aea 6uta 3awuTtobl (LB1,
LB2). Ycranoeka LB1 n LB2 o6ecneun-
BaeT 4Ba pexuma 3awuth (tabn.3).
3anporpamMmmmpoBaHHbie BUTHI 3aUThI
MOTYT ObiTb CTEPTHI B pEXUME NONHOTO
ctmpanus N3Y.

MK Tarkke nmeer pyHKLMID YTEHNS
cneuxonoe (tabn.2). Mo agpecy 000H
MOXHO NpOUYNTaTh (PUPMEHHBIN KOA
“Atmel” 1EH, a no agpecy 001H — koa
21H (kog ycTtporictea 89C2051).

ATB9C2051 umeeT BHYTPEHHWI reHe-
partop, UCNONL3YLLMA BHELLHWI Yac-
TOTO3a[aIIWNN KBapLeBbin pe3oHa-
Top. Cxema ero BKNOYEHUs nokasaHa
Ha pmc.5. Ecnu ucnonbayetcs Kepa-
MUYECKUIA pe3oHaTop, emMkocTu C1 m

MUKPOKOHTPOIINEP - &9G2051

PUPMbl ATMIEL

(Okonuyanue. Hayano B N11/02))

Puc. 4 DD1 ATBSC2051  +sBlvee)
r 1 R CPU | Ve 20
*—5P3. P1.7 Tm
»——P3. P1.6 —ﬁ—ﬂﬁ =
J_LXTXTNJ P15 TDS 8
ADR Z{XTALY P14 Dy =
1 S 1p3. P13 |03
P3. P2 (702 3
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C2 ewibupator B npegenax 30...50 nd,
nNp¥ UCNONb30oBaHUW OGLIYHOTO Pe3o-
HaTopa emMKoCTH BbibupatoT B npeae-

Ta6n. 3

He nporpammupyetcss  He riporpammmpyetcs

MporpammupyeTcs He nporpaMmmupyeTcs
MporpammmupyeTtcs FporpammupyeTcs
Ta6bn. 4

BRI

0..470°C

ATBIC2051-12PC  PDIP
ATBOC2051-12SC  SOIC 0..470°C
ATB9C2051-12P1  PDIP -40..+85°C
AT89C2051-12S1  SOIC -40..+85°C
ATBIC2051-24PC  PDIP 0..#70°C
ATBIC2051-24SC  SOIC 0..+70°C
ATBIC2051-24PI  PDIP -40...+85°C
ATBOC2051-24SI  SOIKC -40..+85°C
Puc. 6 [ ——p1.7
fopm 1 | [—prs
| ——p1s
———p13
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PLAANY
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|_{ P34l
F——P3.3(INTH
Nopm 2 | ———P3.20NT0}
F——P3.4{TXD}
| ———P3.0(RXD}

ér

nax 20...40 n®. [ina perynupoBku Ya-
CTOThI reHepayum B Hebonblumnx npe-
[enax NpUMeHsItoT ACNONHUTENbHbIN
noacTpoedHbt konwageHcatop Cg
(5...20 n®), C1 npn atom BuiGupawT
paeHbim 27 no.

MK MOXHO TakTupoBaTh BHELWHWUMUN
3anyCcKarLLMMN UMNYNLCamMK, KOTOpbie
nogatTca Ha Boieog 5 (XTAL1). Onu-
TenbHOCTb UMNYNbCOB HEKPUTUYHA,
NOCKONbKY 3anyckawwme Umnynbehbl
[EnNaTCS Ha [Ba BHYTPEHHUMU Lens-
mu MK.

MakcumanbHas TaktoBas yactota MK
MOXET 6bITb paBHa 24 MITu. Kpome Toro,
BbiNyCKatoT 6onee gellesbie BAPUAHTHI
MK ¢ makcumarnbHOi TakTOBOW 4acTo-
TOM 12 MIY.

JononHntenbHon OCOBEHHOCTLIO
AT89C2051 aBnserca Hanuumne Komna-

3auyra cHaTa

RancHeiuee nporpammmpoBanne FLASH N3Y
6rokupoBaro

HanbHedivee NporpaMmmpoBaHue u
yteHve-npoeepka FLASH M3Y GriokvpoBausl

PISC T Y TiEa ot s .

27.6,0 <12
27.60 s12
2.7.60 <12
27..60 <12
4,0.6,0 <24
4,0.6,0 <24
4,0..6,0 <24
4,0.6,0 <24

paropa (puc. 6), BXoabl KOTOPOro Noa-
KAkoYeHbl K nuHmsam P1.0 (Hewneeptu-
pytowmit Bxog AINQ) u P1.1 (unBepTu-
pytowmn Bxog AIN1). CurHan ¢ emixoga
KOMnapaTtopa nogaercs Ha nuHnio P3.6
nopra 3.

MpepnenbHble akcnyaTaynoHHbIe Xa-
pakrepuctukn MK cneayroiume:

- TeMmnepatypa XpaHeHus —
-65...+150°C;

- pabouas
-55...+125°C;

- HaNpsXXeHne NMTaxus — He bonee
6.6 B;

Temnepartypa —
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- TOK Harpy3ku BbIXOAHBLIX MMHWUA — L MPOBBIX 3rEKTPOHHbIX Yacax. Cxema Nureparypa

He bonee 25 MA.

B Tabn.4 npencraeneHa BCS HOMEHK-
nartypa ewinyckaembix MK cepum
AT89C2051.

Ha puc.7 ans npumepa nokasaHa
cxema BknyeHus onucanHoro MK B

OTNMYAETCH NPOCTOTON M He TpebyeT Ha-
cTpovikn. Takum obpasom, Ha OCHOBE
MWKpOKoHTponnepa AT89C2051 Bos-
MOXHO NOCTPOEHUEe PasfuYHbIX YCT-
POACTB NMPU MUHUMYME annapaTHbiX
3arTpar.

1. B.®egopoe. MvkpoxoHTponnepo: puyp-
mbl ATMEL ¢ FLASH-namaTtbio. — Paguo-
Mup, 2001, NN9...12; 2002, N1.

2. A.FopbaueB, A.KagsipmaroB. Mukpo-
koHTponnepbt MSC-51 ¢ FLASH-namaTbio
¢vpmu ATMEL. — Paguonioburens, 1997,

N3, C.39.

UN.CEMEHOB,
r. ly6Ha, Mockosckon o6n.

Haneko He Bce paguoniobutenn no-
KynaroT MUKPOCXEMbI B CNEUManmanpo-
BaHHbIX Mara3uHax Unm Ha pbiHKax, Kor-
[a BOOYMIO BUAMWLWbL, YTO NOKynaellb.
MHorme 3akasbiBaldT MUKPOCXEMBI,
NONb3YSiChb YCNyrammn noudThl, OPUEHTU-
pYysiCb MO Karanory unm Npanc-riucty, B
KOTOPLIX YaCTO OTCYTCTBYIOT AOMNONHU-
TenbHbie CBEAEHWS, U CIyHaEeTCSs, UTO He
0bpaTMB BHUMaHUS Ha OHY NULLHIO
BykBy B 0603HE4EHMN MUKDOCXEMbI, KIW-
€HT NONy4YaeT MUKPOCXeMY, KOTOpYIo
TPYAHO WUNN HEBO3MOXHO NPUMEHWUTDL.
Mpueenem pacwudpOBKY OCHOBHLIX
0603HaueHni OTe4eCTBEHHbIX CXEM, CBe-
[eHnss 0 KOTOPbIX COBpaHbl No pasHbim
WUCTOMHUKaM.

Lo HacTosuero Bpemexn gencreyer
FOCT 17467-79 “Mukpocxembl UHTer-
panbHbie. OCHOBHbIE pasmeph”. B co-
OTBETCTBUM C AaHHBIM CTaHOapTOM, KOp-
nyca NC moryT 6biTb nATM TUNOB. WX
CxemMarnyieckue n3obpaxexns npueee-
Hbl Ha pme.1...5. Hanboneluee pacnpo-
CTpaHeHme Nory4Yunu Kopnyca YeTbipex
Tunoe — 2, 3, 4 n 5. Kopnyca nepsoro
TMNa UCNONb30BaNUCh B OCHOBHOM ANA
pasmeitierus rnbpuarbix UC v TpaHau-
CTOpHBbIX c6OpOoK. Kopnyca BToporo Tuna
NPUHATO HasbiBaTb [OUIM-kopnycamu.
Kopnyca nstoro tuna, He vmerwme
BbiCTYNaKOLMX BLIBOAOB, NpeAHa3Haqe-
Hbl AN NOBEPXHOCTHOrO MOHTaxa u
umeloT obo3Hadenne Kopnyca SMD.
Kopnyc yeTeepToro tuna, HasoBem ero

KAK MNMPABUJIbHO KYMUTb

MUKPOCXEMY

Puc. 1

rET ==
* *
00004
Puc. 2 Tun 1
Tun 2
Puc. 3
Tun 3

T

nnaHapHblM, Takke Ucnonb3yeTcs Ans
MOHT&>a Ha NOBEPXHOCTb.

Ons Mukpocxem, UCNONb3yembiX B
YCTPOWCTBAXx LMPOKOrO NPUMEHEHUS,
B Hayane obo3Havyenunss ctTaBnTcs byk-
Ba K, Hanpumep, K155J1A3. Ecnm B
obo3Hadverun UC nepeas bykea oTCyT-
CTBYET, 3TO u3genuve pyHKLMOHUpYeT
e 6onee WMPOKOM AnanasoHe Temne-
patyp (K142EH1 paboTtaeT B nHTEpRa-

| m—— — =}
—] ovwm— [u}
—] — [u}
o
— [u}
E — o
— o

Puc. 4 Tun &

Puc. 5 Tun 5

ne -45...+85°C, a 142EH1 — ot -60 o
+125°C). B iN-konpycax ebiBoab pas-
MelLieHbi € LWarom 2,5 mm (B nnaHapHbix
kopnycax twna 4 — 1,25 mm). Mukpo-
CXeMbl 3KCNOPTHOIO UCNOFHEHUS C LLa-
rom BuiBoaoe 2,54 mm ans OWN-kopny-
cawn 1,27 MM pnNs NNaHapHoro kopnyca
B YCFIOBHOM O603HauYeHnmn umetot 6ykey
3 nepep Gykeon K (BKP561J1H3).

Ons xapakrepuctuku marepuana w
TMnNa Kopnyca [obaBnsioTCs Cnepyto-
e BykBebi:

P — nnactmaccoBbii Kopnyc tuna
avn, tvn 2;

A — nnacTmMaccoBhiti NNaHapHbin
Kopnyc, Tvn 4,



M — meTannokepamuuyeckuin kopnyc
Tvna QUiT;

E — merannononumMepHbid Kopnyc
Tvna QUrt,

C — creknokepamnyeckui nnaHap-
HbIW Kopnyc Tvna 4,

H — xepamMunyeckuin 6e3BLIBOOHON
Kopnyc Ansi NoBepPXHOCTHOrO MoHTaxa
(SMD);

® — nnacTMaccoBLI TEPMOCTONKUN

nnaHapHbli kopnyc Tvna 4,

b — 6ecropnycHeie MC ¢ BeiBofaMu
paznuyuHbIX TUNOB.

MeTtannocTreknsiHHbIA KOpnyc vmeeT
MEeTannuYecKyto KPbILLKY W CTEKNAHHOE
vnv metannuyeckoe oCHOBAHWE € U30-
NAUMEN N KpenneHWeM BLIBOIOB CTEK-
nom. Metannokepamunuecknin kopnyc
UMeeT METannMYeckyto KpbILUKY U Kepa-
Muueckoe ocHoBaHwe. Cteknokepamm-

yeckui kopnyc cHabXeH kepamMnyecku-
MW KPbILLKOW 1 OCHOBaAHUEM, COEMHEH-
HbIMK cTeKnoM. lNnacTMaccoBbIi Kopnyc
(Hanbonee gelueBkiiA) BeINONHEH nnac-
TMaccoBbIM GNOKOM, NOMyYEeHHBIM on-
peccoBKOW KpucTanna ¢ pamMKoi BbiBO-
poB. VHorga nocne o6o3Ha4YeHns MUK-
pOCXeMbl MOXHO BCTPETUTBL CNOBO “HU-
kenb”. OHO OTMe4aeT, YTO HOXKU MUK~
pocxembl BbINONHEHb! U3 HUKENWHA.

M.PAIOK.

220064, r.MuHck, yn.KopxeHesckoro, 16,

Y11 “3ason TpaHancrop”, otaen MapKkeTuHra,

Ten./cpakc (017) 277-59-32,
E-mail:lsergeeva@transistor.com.by

/.M. CTABMNU3ATOPA
HAMPSHKEHUST 3,3B/1,5A

Mukpocxema K1234EH3AT siensiercs
aHanorom NC LT1086-3.3 ¢.Linear
Technology Corporation 1 npeacrasnsiet
cobol MHTerpaneHLeIN cTabunuaarop Ha-
NpsPKEHWS MNOMNOXUTENBHOW NONSPHOCTU
€ BbIXOAHbLIM HanpsbkeHnem 3,3 B. Muk-
pocxema pasmellieHa B 3-BLIBOOHOM KOP-
nyce TO220 (puc.1), cxema ee BkoYe-
HWs npuBegeHa Ha puc.2. VIC nmveer 3a-

Tabn. 1

BbixoaHoe HanpshxeHve, B
N3ameHeHre BLIXOAHOIC HanpsXeHns npu
W3MEHEHUM BXOAHOTO Hanpsxenus, MB

NameHeHne BbIXOAHOTO HaNpsKeHU Nnpu
U3MEeHeHUU TOKa Harpysku, MB

OcTtaTtouHoe HanpsweHue, B
MakcuMansHbIA BLIXOOAHOM TOK, A

Tok notpebnerus, MA

Koadbduyment crnaxmeanus nynscauwin, ob
KoaddpuyueHTt spemerHon kectabunbHocTn
BLIXOAHOIC HanpsxeruA, %

TemnepaTypHbii k03t duuneHT
HeCTabUNLHOCTY BLIXOAHOTO Hanpsxerus, %

Hanpsixehwe wyma Ha Bhixoge, % ot Ug

LMTY OT NEPErpy3oK U TemneparypHyto
3aMTY M NpeaHa3HaveHa Ans co3faHus
MOCTOSIHHOTO TeMNepaTypHo-cTabunman-
POBaAHHOIO HaNPsKEHWUSI B UCTOUYHUKAX
NUTaHWS 3NeKTPOHHOWM annaparypbi.
TvnoBbie 3HAYEHUS 3ANEKTPUHECKUX
napameTpoB npvBeaeHsl B Tabn.1, npe-
nenbHble U NpefenibHO JoNyCcTUMLIE
3Ha4YeHWs napameTpoB — B Tabn.2.

3,267

3,333
e 3.235 3,365
Regline - 10
Regload i 15
- 25
Upr - 1,5
- 1,5
brmax - 0,05
L 10
RR 60 -
S - 1
TCV 0,5 (1unosoe)
Un 0,003 (rwnosoe)

Tabn. 2
W A ¢ . w- S T
™ Ry |
IR NAN Do e O g Howen
BxopHoe Hanpsixenne, B U;
Tennosoe ConpoTussieHne KpucTasukopnyc, *C/BT Ruc ~
Temnepartypa kpucranna, °C T 0

Temnepartypa xpaHeHms, °C

Tsg

Puc. 1
O
1 2 3
1 - obuul
2 - Buxod
3 - Bxod
Puc. 2 DA1
K1234EH3AN

v BRI
LTSRS I,

Ui=5B,b=0

4,75B< U< 18B,0 <, < 1,5A 0..125
45B<U,<18B,,=0 0..125
Ui=58,0<kL<15A 25¢10
0..125
L=15A 0..125
Ui~ U, =5B 0..125
Ui— U, =25B 0..125
U < 188 0..125

T,=125°C,1=1000 -
- 0..125
- 25410



TPAHC®OPMATOPbLI NMUTAHUA TUTNA

YHucpvymposaHHble TpaHcgopmaro-
pbl nuTanus Tvna TAH (TpaHcdgopmarto-
pbl aHOAHO-HaKanbHbIE) UCNONB3YHOTCH
B paavo3nexKTPOHHOWM annaparype npu
NUTaHMK ee OT NMPOMBILLNEHHON CeTU

nepeMeHHoro Toka dacroton 50 'y u
HanpsykeHueM 127 n 220 B. B otnuuve
oT TpaHccgopmaropos cepun TA, B
TpaHcgopmaTtopax TAH wMeroTes ao-
NONHUTENbHbIE BTOPUYHBEIE 0BMOTKM Ha

IFAYR

HanpsbkeHwve 6,3/5 B, npegHa3HaveHHbIe
AN NMTaHWsA HakanbHbIX Lenen paguo-
namn. OCHOBHbIE 3rexTpuyeckue napa-
MeTpbl TpaHcgopmartopos TAH npuse-
[eHbl B Tabn.1.

Taén. 1
& e o ) “ off +x as
LLIN20x20; N =36 BA; H = 0,37 A0,215A; 12=0,80 A
TAH1 6,3 0,240 0,190 0,240
TAH2 56 40 16 0,095 0,140 0,140
TAH3 56 56 12,6 0,104 0,104 0,104
TAH4 80 80 20 0,075 0,070 0,075
TAH5 80 56 24 0,070 0,095 0,095
TAH6 125 112 13 0,055 0,048 0,055
TAH? 180 12 20 0,036 0,050 0,050
TAHS 160 140 20 0,040 0,040 0,040
TAH9 315 125 25 0,025 0,035 0,035
TAH10 200 180 20 0,032 0,032 0,032
TAH1 250 224 26 0,026 0.026 0.026
TAH12 224 125 25 0,032 0,040 0,040
LLN20x25; N =50 BA; 11 =0,5 A0,29 A; 2=105A
TAH13 28 28 63 0,340 0,250 0,340
. TAH14 56 40 16 0,140 0,185 0,185
TAH15 56 56 12,6 0,150 0,140 0,150
TAH16 80 56 24 0,090 0,150 0,150
TAH17 80 80 20 0,120 0,080 0,120
TAH18 125 112 13 0,080 0,063 0,080
TAH19 180 112 20 0,056 0,060 0,060
TAH20 160 140 20 0,053 0,060 0,060
TAH21 200 180 20 0,047 0,045 0,047
TAH22 224 125 25 0,043 0,057 0,057
TAH23 315 125 25 0,035 0,050 0,050
TAH24 250 112 26 0,035 0,038 0,038
TAH25 315 280 35 0,028 0.030 0,030
TAH26 355 200 25 0,030 0,034 0,034
LIN20x32; N=60 BA; 11 =0,6 AD,35A; 2=1,60 A
TAH27 28 28 6,3 0350 0,290 0,350
TAH28 56 40 16 0,160 0,200 0,200
TAH29 56 56 12,6 0,175 0,145 0,175
TAH30 80 56 24 0,100 0,150 0,150
TAH31 80 80 20 0,100 0,100 0,120
TAH32 125 112 13 0,087 0073 0,087
TAH33 180 12 20 0,063 0,065 0,065
TAH34 160 140 20 0,065 0,060 0,065
TAH35 224 125 25 0,045 0,065 0,065
TAH36 200 180 20 0,050 0,050 0050
TAH37 250 224 28 0,040 0,040 0,040
TAH38 315 125 25 0,043 0.040 0,043
TAH39 315 280 35 0,032 0,032 0,032
TAH40 355 200 25 0,029 0,043 0,043

(MpononxeHue cnenyeT)
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8 nucbMe o adpecam:

119454, 2.Mockea, a/a 37 vnn 220095,

2.MuHck-95, a/n 199, nepenaeatb No Tene-

cdory B Muncke (017) 221-01-10 vnu qepe3s

E-mail: ri@radiopage.by
rm@radio-mir.com

WWW: http:/iradio-mir.com

Warorosnio NOTCH/CW-dunerp no cxeme, ony6-
NuKOBaHHOW B XypHane “Paavonioburens. KB n YKB”
N5/01, C.28.

446011, Camapckas 06n., r.CbispaHb,

yn.BakvHckas, 17, J1.M.Tepexos, RA4HME.

Mensito ocynnnorpadg C1-49 Ha MOHUTOpP OT KOM-
nbiotepa 6/y.

249833, Kanyxckas 06n., r.Konaposo,

yn.KommyHa, 18/5, Nanwwun A.

Ten. (08434) 2-55-13, Anekceit unn Anexcangp.

Mponam pokymentauyuo Ha C1-55, C1-103,
C1-107, C1-112A, C1-122A (6asosbint 6nok), 54C-90,
£4C-91, H4C-97, 7140-1100, 540-2100, 2K11, 75-53,
r5-75, 4U3-34, PB7-22A, 12-42, N12-43; xypHans! “Pa-
avomup. KB 1 YKB” NN7...12/01.

Kynnio pokymentaumio Ha 43-32, na6op 3MP
215 kfy (0.3; 1; 3; 6 Ku).

462353, OpeHbyprckasi 06n., r.-HoBorponuk,

yn.Coeetckasi, 13 — 12, I Nasbinos, RASSE.

Npogam:

- KOpFlyC s yeunmTens mMowHocTv (170x400x300 mm,
onucaHme B “Pagmomup. KB 1 YKB” NN6,7/01);

- HakanbHbIA TpaHCdJOpMaTOp nnﬂ I'Y-74b6 (nnioc
o6moTkv Anst Ugyp, Uge

- naxencky ans Ny- 74%

- namny I'Y-436;

- naHenbky Ans I'Y-436 6e3 aHogHON KNemMmb:;

- UENBHOMETANMUHECKWA BEHTUMNATOP AN Oxnax-
penust I'Y-436 nnn ppyroi namrb:;

- kopnyc, KME 1 neyaTHsie NNathbi AN TPaHCUBEPA
“Ypan-84~;

- flonocoBbie MNBTPL Ha konbuax BY20 &20 mm
Ha BCE NIOGUTENBCKUE ANaNAa3oHbI;

- KaTyLUKy C OGMOTKOI U3 BO3OKEHHOro cepebpa ansi
rna;

- BepHbep 1:20;

- yeunuTenb MowHocTH Ha 2-x KN904

182113, r.Benmkune INykn, a/s 358,

B.A.Knsiposckuit, RATWT.

Ten. (81153) 3-21-70.

Kynnio “KB xypHan™ 3a 1996 r. — Bce HOMepa 1
3a 1998 r. N1...3, unu xcepokonum noapybpvkn “Tex-
HWKa” U3 3TUX HOMEpOB.

432064, rYnLsHoBCK, a/si 2125, Bnagymup.

Ten. (8422) 51-32-07.

Wy onucanne ycTpoincTea, NpUHUMNOs paboThi,
cxeMy v MHEOpMayWio O CO3aHUN NPOrpaMMHOro
obecreveHyn Urposbix Npuctasok SEGA, Dandy, Sony
PS, Nintendo 64.

692320, Mpumopckuit Kpan, AHYHUHCKUIA p-H,

c.UepHbileska, nep.TaexHbin, 14, Pomawexko P.C.

pene 3
6e3 aHOAHOW KNemmb!;

Wiify cxemMy U TeXHUHECKOE OFIMCAHKUE paanocTaHUMK
P-163-1Y.

617430, Nepmckas obn., KyHrypckuit p-H,

n/o Moxoeoe, n.MogkamenHoe, Hosukos C.H.

Kynmo TexHmuyeckoe onucaHue U NpUHUMInanbHbie
cxemul ocuymnnorpada C1-93; xypHans “Pagnortotn-
Tenb” 3a 1994 r, BCe HOMEpa.

155830, MeaHoBckas o6n., rHasonoku,

yn.OkTabpckas, 6 — 8, Herobun A.B

Mpopao KB-nipuemHyk “Cyneprect” (undp. LWka-
na, mnerp, 9 AManasoHoB), yeunuTenk MOLHOCTU Ha
6M45C.

453266, Poccusi, BawkoprocraH, r.Canaeat-16,

als 211, Ancbepr.

Mpopaw TpaHcmeepw “Poca” u UW3DI (Ha 70%

cobpaH, co scemu yanamm), CB-aHTeHHy.
Ten. 8 Mockse 476-35-32, Kupunn.

Wy cxemy MK “Paton-9003” np-sa fomenbckoro
3asopa, noboe nporpammHoe obecnevenne anst ZX
Spectrum-cosmecTumbix MK Ha kaccetax.

211030, Burébekas obn., r.OpLua,

yn.3agHenposckasi, 4/2 — 135, KyunHckmin .M.

0O6mensiem 6/y paguoaetanu +P-326 Ha KB-TpaHou-
Bep.
160024, r.Bonorpa, yn.Kapna Mapkca. 115 — 49,
Anexcen.
Ten. (8172) 24-66-49, Anekcen,
25-59-06, Bukrop.

Kynmio TpaHcusep, Heaoporo. MoxHo QRP.
683902, Merponasnosck-Kam1arckmi,
yn.ApceHbesa, 8a — 1, AnexcaHgp
Ten/dpakc (41522) 9-01-54.

Kynnio c6opHukm “Pagno-usaik”, NN1...10, 14.
624449, Ceepanosckas 06n., LKpaCHOTypbWHCK,
yn.JleHnHa, 47 — 22, B.H.lUupses. RAICQK.
Ten. (34314) 3-17-24.

Npoparo xypHans “Pagno” 3a 1983...1994 rr. (oc-
Tarku); c6ophvkn BPI, 63...103 (ocTaTku); pagvorex-
HUHECKYIO NMTEpaTypy, yHeGHNKK, CNpaBoYHnKK; O0-
KyMEHTauwIo Ha MpoMbILLNEHHoe 06opyaoBaHue, CTaH-
ki € UMY, TMPUCTOPHLIA 3NEKTpONpUBOA, 3MEKTPOn3-
MepuTenbHYI TEXHNKY (reHepaTopbi, ocunnnorpadb,
BONBTMETPbLI N Ap.).

BecnnarHo BbICLINa pagvonamribl TeNeBU3NoH-
Hble, HoBbie 1 B/y (onnaumBaeTcs CTOMMOCTb Flepechin-
ki), 8 pabouem COCTOSHUM (XOPOLLAA 3MUCCUS).

455021, Poccus, YensibuHckas obn.,

r.Marnutoropck-21, alst 436, EBreHni.

Kynnio Heaoporo 8 Mukcke KkBapuesble (hvnbsTphl:

- ®N2N4-502-10,7-15 (-436-15) unu emy nogo6-
Hbift (1 WT);

- ®r2r4-562-10,7-7,5 unu emy nogobHBIA (1 Wwt.).

Ten. 261-89-32, EsreHni

E-mail: ekuz76@mail.ru

Mpopato: xypHans “Pagno” 3a 1979-2001 rr; ya-
croromep LLU-01 ¢ Mmogynsmmn pacwumperus L|LH-02,
LL-03 u L|LU-04 (BCce HOBOE); ABYXMy4eBO OCcuwn-
norpad “Scopex instruments 4D10B".

620039, Exarepunbypr, als 172, Cepreit.

E-mail: delta-operator@mail.ru

Nponaww 6GeH3NMHOBYIO  3NEKTPOCTaHUMIO
AB-4-T/230-M1 (ans paguocTaHumm unm B kayecTse
aBTOHOMHOrO UCTOYHUKA NUTAHNR) U cTabunusaTop Ha-
NPSKEHUS 4115 NMTaHNS paguoCTaHUUK.

E-mait: rezodt@mail.ru. QmMuTpuia.

Apopaato paguoctaHymm:

- ALINCO OR-599T: VHF — 108...136 MHz RX AM,
136...173 MHz TX/RX FM, Pg,,,=45 W; UHF —
400...520 MHz TX/RX FM, P, ,,=35 W, 800...899 MHz
RX FM. MonHoe onvcaHne Ha Pycckom siabike (Co exe-
Mamu);

- Motorola MC Micro, 136...174 MHz; nporpammp-
pyetcs Ha 8 kananos; Py, =15 W.

224020, Bpect, yn.Axkm Kynane, 60 — 20,

Anexcangp, EW3AAB.

Ten. (0162) 46-15-07

Mpoaaro UW3DI-2, kynnio cuHTeaarop k UW3DI-2.
E-mail: 380677866766@2sms.kyivstar.net

fponaato HeaOpoOro cucTeMHbii Bnok IBM PC/AT
386 SX-25 RAM 2 Mb, HDD 170 Mb, Modem, Sound,
Keyboard, Mouse.

456318, YensibuHckas 06n., r.Muwacc,

yn. BepHagckoro, 42 — 25, Oner Banbna.

E-mail: sandh@narod.ru

WLy NpMHUMNMANBHYIO CXeMY KaTYLLEYHOro MarHu-
TodoHa “Kometa 212-1 Crepeo”. Anexcargp.
E-mail: alex3102@gorodok.net

WUwy cxemy Bkniodenus K1008BXK18 w
K1008BX19. M.H.Cricoes.
E-mail: P.Sysoev@ygd.gazprom.ru

Wy cxemy monutopa Videal (Proview Technology)
Model 570 n onucanne MC EMC 8100, ncronbaye-
MOW B HEM.

E-mail: Oleg@zavodsvet.ru

Kynnto nnu o6MeHs10 Ha TEXHWYECKYHO nuTepaTy-
pY CXEMBI, PAGUOAETANM, LLKAMY, U3M.TONOBKY UMK Lie-
NVKOM HevcripaBHbii Tectep TT-3 (T-4).

141065, MockoBckas obn., r.Kopones,

Bonweso-5, als 1.

Ten. (095) 254-47-63 (no 21.00.),
8-9021185292 (nocne 21.00.),
BukTOp SKOBREBUY.

Kynnio:

- MM psyxKacceTHOro MarHMTohoHa C 3NeKTpoH-
HbIM yripaenenveM, dyHkurelt Quick Reverse, ronos-
KaMu AsuratensiMm;

- antoMmHmnessble Tpy6ku (310 mm, arvka — 350 o)
W AnaHky KeagpaThoro ceqenust (20x20x150 mm);

- MauTy Teneckonu4eckyto (10...15 m) c nosopor-
HbIM YCTPOWCTBOM (PEAYKTOp + ABUratens);

- paavoaeTant (COBETCKUE, MMIIOPTHbIE, COBPEMEH-
Hele).

692665, MpumopckniA Kpai,

Mwuxainosckui p-H, c.VisaHOBKa,

yn.BoctouHas, 19/2, Ffesvk A.U.

Kynnio coeavHuTensHeie Tpybkm or YCC P-140,
KepaMu-eckne NaHensku kK namnam I'Y-13 u Bankoge-
pbi Z-100 ot crankos c HIMY.

352040, KpacHogapckui kpaw,

cr.Maenoeckas, yn.Kuposa, 37,

Pemyenko FO.H.

YueHuk 11-ro knacca ¢ GnaronapHoOCTbIO NpUMeT
B Aap KOMNBIOTEP N KOMMNEKTYoWWe.

397600, BopoHexckasi o6n, r.Kanay,

yn.FarapuHa, 13, NeGeanHckuin Anekcen.

Ten. 27-3-36.

Buiuno cxemy U3rotoeneHuns kabens ans noakmo-
YeHns MobbiX COTOBLIX TENedOHOB Kk KOMILIOTEPY
(Mukpocxema Max232 3zameHeHa Ha 2 TpaHavucTopa
KT315).

E-mail: n_mar@tut.by

Mpoparoc HanpaeneHHyo aHTeHHy Ha 900 My anst
paamorenedoHa unu coToeoro Tenedona:

- ana renedora na LG 9121 — po 6 km,

- ans TenecdoHa Tvna Panasonic 9180 — no 8 km.

E-mail: Tehniks@list.ru

Mpopaato xypHano “Paguo” 3a 1979...2001 .
620039, ExatepuHbypr, alsi 172, Cepreii.
E-mail: delta-operator@mail.ru

Mpopato:

- komnnekt AM® 500 «ly: 38, 3H, n 0,6C;

- kBapubl Ha 500 kfu, 503,7 kfu, 1 My, 10 My,
22 Mfy, 22,5 Mly, 128 kl'y;

- pene P3B 15;

- Tpanauctopbl KM904A-B, KM903A, KT939A,
KT913A, KT610A, KT911A, KT921A, KN902B6,
KN905E, KTA04A, KTE06A, KT912A;

- namnbl TUTE, 6A7, 6)K8, 6K4, 6M9, 6M3C;

- KMNE 12...495 n®.

156013, Kocrpoma, nip-kT Mupa, 62 — 4,

AnTOH, UASNDX.

E-mail: UASNCM@yandex.ru

MNponaato supeokapty S3 Savage3D (8Mb, AGP 2x,
TV-out — KOMNO3UT 1 S-video), noaaepxka oBepres,
nogaepxka 3D, gnck ¢ nocneaHMMK apanBepamu.

Ten. 8 MuHcke 258-36-33.

Npopato nopratueHyio pagnoctaxumio CB-guana-
30Ha: 240 kaHarnos (NoAAEPXUBAETCR PasHOC HacToT),
4 BT, panbHOCTL genctens — 4 kM B none, 1 km B
necy. VIMetoTcsl aHTeHHa, 4exon U 3apsiHoe ycTpon-
CTBO.

Ten.(095) 926-09-39.

O6mensito Navent Ans namnesl MNY-746 Ha pyuky
HaCTpOMKn A5t TpaHcMBepa, unv Npoaam.

652600, Kemeposckasi o6n. r.benoso, a/s 681.

E-mail: kre@ngs.ru

Mpopato:

- aHTeHHy X9/X940 Ha “Yixe", “noBopoTky” oT M-12u
akceccyapbl — yripasnenne, kabenb ynpaenesms, nuTta-
HUE, HaKKauus. BHELWHWIA BUOQ aHTEHHBI MOXHO Flo-
CcMOTpeTL Ha cauTe http:/fwww.ra3bz. ru/page.shtmk;

- Tpascueep FT-1000MP co Bcemu chmnisTpamm u
AONONHUTENBHBIM KBAPUEM.

Ecnv foKynaeTcs BCS ykasaHHas annapartypa, 8
KayecTee GoHyca NMpMOaeTCA KOMALIOTEPHBIA CKaHW-
pylowuit  ipueMHuK (Bce BuAbl U3NyYeHus,
100 kf"y...1300 Mry, NpakTW4eCKKM HE UCroNL308an-
cs).

Bcs annaparypa Haxogurtcst B MOckoBCKoiA 06n.
CamosbiBo3. [Tioboe U3 NpeanaraeMbix ycTPOCTB MOTY
noMeHsTL ¢ gonnaron Ha 1C-910, 1C-746, 1C-746pro,
FT-847,FT-897, TS-2000.

E-mail: ra3bz@mail.ru, admin@ra3bz.ru

Kynnio 6ty CD-ROM.
E-mail: taras000@atlasua.net



Wuly nnactMaccosbie ceeToBoar gnaMerpom ot 0.6
0o 1,5 mm.
E-mail: CSAppSupport@Mail2k. Ru

Npepnararo Habop 3NEKTPOHHBIX KOMFINEKTYIOWMNX,
fevaTHbIX Nnart, M, cnecapHbix U ApYrux usgenuin,
HeobX0aNMBIX [N CAMOCTORTENBHOrO N3roToeneHns!
TpaHcuBepa KOHCTpykuun RA3AQ B cOOTBETCTBMM C
onucaHnem, NpuseaeHHbIM B kHure B.lposnosa “fio-
6utensckue KB TpaHcmBepb!”, a Takke B xypHane "Pa-
avo”.

E-mail: zhon@bk.ru

Fidonet: 2:4621/22.50

Wy nprHusnuanbHyo cxemy BUAEOMarHnTogoHa
Tomson (waccu R3000) n aHanor TpaHaucTopa
TED2537F, ycraHOBNeHHOro 8 3TOM BUaeoMarHutodo-
He B BnoOKe NUTaHus

478210 KasaxctaH, KaparanpmHckas o6nacrtb,

r.banxaw, yn.XXentokcan, 1 — 53.

E-mail: maximaptechkin@mail.ru

Kynnio ksapuesbie pesoHaTopbi Ha 498,625 un
501,375 «fu.
E-mail: uaSacv@elist.ru

BecnnaTHo BoilLAeM KaTanorv paguocxem, paano-
LeTanen, KHW, painOKOHCTPYKTOPOB, BUAEO- ¥ ayANO-
Kaccet, AvCKeT ¢ Noabopkoi NONe3HbIX NporpamMm n
katanor #a CD no pagvonobutenbcray. K 3anske Ha
KaTaror HeobxogMmo NPYKNaabIBaTh OMNAYEHHLIA KOH-
B8epT C 06paTHEIM aapecom.

422981, Tatapcras, rHvCTONONDb, a/A 248,

Pomanos A.A. (B.R.S.)

Npopato xypHany QST (1969...1987 rr), FUNK
AMATEUR (1978...1990 rr.), RADIOAMATER
(1979...1989 rr)), PAOUO TENEBW3WA ENEKPOHUKA
(1979...1990 rr.}, Mogenuct-koHcTpykTOop {(1974...1990
).

462351, Hosorponuk-1, a/s 430.

E-mail: rk9swf@nosta.ru

Wuty cxemy paavotenedona Panasonic KX-TC 162-

Anexcen.
E-mail: Alex_Asino@mail.ru

Wuly pokymeHTaumw no nepepenke P-326M s
TpaHcuBep (C IPUCTaBKON).

Bragummp Hukonaesuy, RVOCTW.

E-mail: hawk@postnt.tagil.ru

Wy cxemy marsmronb: “Ckng PM-211C™.
347375, Poctosckasi 061, r.BonrogoHck,
yn. Kypyatosa, 47 — 65.

E-mail: lelyk@e-mail.ru
http:/fwww.e-mail.ru

Kynnio cxembi 3n.npuHUMAYanbHbIE MK UX KCe-
pokonun  BugeomarHutodoHa Panasonic
NV-SD450EU v tenesnaopa Panasonic TC-25V50R.

Ten. 8 YensbuHcke 53-38-81. Bnagummp ViBarosi.

E-mail: viadnov@nm.ru

B cBfan C nepeHocoM LU3Ka NPOAAI0 pasnuyHoe pa-
Avonobutensckoe 06opyaoBaHne — TEXHWUKY pagvo-
CBfi3K, nameputenbHble Npubopskl, paguogetann T.4.
MoapobHbii crincok 06opynoBakusi N0 3anpocy BbiCbl-
naercs Ha ¢pakc, E-mail unn FIDO-agpec.

Cranucnas, EU1SD.

E-mail: stas-d@chat.ru

FIDO: 2:451/30.26

Ten. B MuHcke: 282-55-45.

Mpopato NpoeepeHHy cxemy rutapHoro YHY
PEAVEY (200 Br) Ha 7 OTE4ECTBEHHBLIX TPAH3NCTOpaX,
CxeMbi rnTapHbix npuctasok DRIVE, DISTORSHION,
HEAVY METAL v gp. 3syuasne rutapbi Ha Boibop — ot
Deep Purple no Cannibal Corpse n Romshtein.

353467, Poccusi KpacHogapckui kp.,

r.lenenpxmk, Fony6as Gyxta, yn.CanatopHas, 11,

JuteuHenko AB.

Npopato npubopsbi:

-uameputens RCL BM-401E nabopatophblis, MMAop-
THbIM;

-vyactotomep Y-3-36 (10 fy...50 Mffy);

- sonsTMeTp BK7-3 (10 Mu);

- CenexTop TPOMKOrosopsiwien cessm WL-10 sa 10
aboHeHTOB. UMNOPTHLIN;

- paanommkpocor MPM-7 (58 MIy) ¢ npueMHrKoM;

- BUOEOKOHTPObHOE YCTPORCTBO, 4/6;

- cenexTopHasi NaHenb Ha 30 KHONOK ¢ TenedoH-
HbiM annaparom, 6e3 MoHTaxa.

MNpopnato petanu:

- yCMRUTEnn MOWHOCTY B cBope Ha 144...146 My,
8 BT, nuTanme 12 unn 24 B;

- Tpanauctopbl KT-8206 (200 Mlu), KT-610B
{800 MI"u);

- pagvonamne 6M23M1 (200 My, 10 Br, 300 B);

- KoMNNekTywue Ha 144._..146 Mly: 6nokun, moay-
nw, KOHTYpa u ap.,

- kBapuUesbie pe3oHaTopb! (8...9,5 1 12...14 Mly),
paambie;

- MaHMnynsiTopbl 8 c6ope: MmkpocoH, 3 nepeknio-
vatensi, kabenb 12 xvn ;

- 3neKTpoHHo-My4eBble Tpy6kn 811029, 7N0554,
7N01M, 5N038M.

353470, Poceun, KpacHoaapCkui kp.,

r.Fenexmxuk, yn.OcTposckoro, 58A,

Muxarnosckuin O B.

Ten. 2-20-60.

Kynnio paguonpuemsvk P-326M.

460040, r.OpeHbypr, np-1 farapusa, 19— 231,
Hukynus AT

Ten. (3532) 79-17-47, 23-23-82.

OBmeHsn0 paguocrarumio “P-1407, 6y, B pabouem
COCTORHUW, C PaAvONPUEMHUKOM “P-155", ¢ nonwHoi
[AOKYMEHTaLVen, Ha TpaHCUBEp MMAOPTHOTO FIPOM3BOA-
crBa {C pacnelarasHbIM AManaaoHoM) Tuna YAESU,
ICOMura.

628146, TiomeHckas o6n., Bepe3oBckui p-H,

n.Virpum, yn.CnoptusHan, 8 — 4, Kypawos A.T.

Npoaam ocumnnorpad ayxnyyesoin C1-69 8 oOT1-
AWYHOM COCTOSIHMKM, uncdpoBON YacToToMep
(100 K"y... 1400 Mly, norpewwnocTs 100 Mu).

31500, YkpanHa, XMenbHuukas obn.,

r.fleTnyes, yn.Toncroro, 32,

Lleuypckmin E.B.

Ten. (03857)9-21-71.

Npoaato paguocranywm P-105-M (36...46 My, 400
kaHanos), P-109 (21...28 Mlu, 141 kanan). imeercsi
TEXHUYECKOE ONUCAHNE.

662820, KpacHosipckui kpamn,

Epmaxosckui p-H, ¢ Epmakosckoe,

yn.JlenuHa, 163, 3y6kos B.B.

-

YBAXAEMbDIE YATATENHI
TNodnucambcs Ha Hawu XypHane! (uHoekchi: 48996 — "Paduomup”, 48924 — “Paduomup. KB u YKB”,
48925 — “Paduomup. Baw komnsromep”) e I nony20duu 2003 2. MOXHO NO kamanozy AzeHmcmea
“Pocrnievams”. cmp. 283. unu no kamanozy PO “Bennouyma” ‘Tasemsi u xypranst Pecny6nuxku bena-
pyck" (pasden “Uzdanusi PO, pacrpocmpaHsiemMble 1o npsimsiv 8o2osopam”)
Te, y k020 803HUKAU NPOBAEMBI C NOONUCKOU, MO2YM Noaysums ux uz pedakyuu. Tam xe MOXHO
3aKazamb UMEIoLUECs 8 Hanuwyuu omoernbHbie HOMEPa XypHaroe 3a Npedsidyujue 200b1.

MoxHo 3aka3aTk cnefiyloume HoMepa PacueHku Ha 1 3ks.
lon KypHanoB (C yNeTOM nepecbinkm)
PagwonicBuTens | ep KB oD | (moe Y6y | (Gom pyo) | (ronen)
1998|3.4,5, 8 1—5,8.9 11,12 {1,6,7,11,12 25 800 6
1999|3,9,10, 11 1—6,10,11,12 [3,5.6 30 1000 7
2000|2—6.8—12 [2—8,10—12 |4—7,9 11,12 35 1200 8
2001{2 —6 1—6 2—6 40 1400 8,5
Pagviomup Papmommp. Pagvomup. Mo Poccwin m CHI | No Besnapyew | Mo Yrpauwre
Bauw komnbrotep |KB n YKB (poc. py6) (6en. py6.) | (rpvBHbLI)
20017 — 12 7—12 7—12 40 1400 9
20021 — 12 1—12 1—12 45 1500 10

Hawm nnarexHoie PEKBU3NTDLI:

Anpec 6aHka: 113054, rMocksa, yn.3auena, 4356;
-ans xurenen Benapycu —
nonyvyartens: Y “PNA", YHH 190218688

p/c 3012000004882 8 ¢b-ne Ne524 ACE “BenapycbaHk” 8 .MuHcke kog 121.
Anpec 6anka: 220028, r.MuHck, yn.duskynetypHas, 31.

Ha 6nanHke nouToBOro Nnepesoaa HEOBXOAMMO OYEHB YETKO HanUcaTk CBOM NOYTOBLIM MHAEKC, Ao~
Hbl agpec, haMunuio, MM N OTYECTBO NONHOCTEID. B rpade “[ina nucema” Heo6xoaMmo TOHKHO nepe-
YUCNUTE, KaKMe KOHKPeTHO HOMepa Kakoro s XypHanos Bul 3aka3bviBaete.

Npu onnare nnareXxHbIM NOPYYEHUEM HYKHO NPEABAPUTENLHO BLINUCATL CHET.
Bca ungopmayua no E-mail: rm-sales@radio-mir.com unu no ren./cbakcy B r.MuHcke

(017) 221-01-10. )

- ans xutenen Poccum u ctpan CHIM (kpoMe Benapycu) —
nonyyarens: 000 “Pagnomup Mpecc”, UHH 7729404741,
p/c 40702810900010000084 8 OO0 KB “Arponipomkpeant”, ¢b-n LieRTpaneHuii, r. Mockea,
kopp. cyeT 30101810500000000109, HWK 044525109

-

B POCCUM:

B marasunnax paguopetanen “4Un v QUM

B8OK3ana);
- r.Mocksa, yn.Berosas, 0.2;

(ct. MmeTpo “Tynbckas”, mecTo 412-38).

Ha YKPAUHE:
B Knese 8 hmpme “Topm”, Ten. (044) 227-72-73.
B BENIAPYCU:

Qct.me'rpo “Mockosckas”).

NMPUNOBPETEHVE OTAENbHbLIX HOMEPOB XXYPHAOB

B 3A0 “Unrepnpecc — Bkcnpecc”: ten. B Mockse (095) 208-85-55, 208-67-55, e-mail: inter@aif.ru

- r.Mocksa, yn.I'wnsiposckoro, a.39 (cv. meTpo “Mpocnekt Mupa” — paguansHas);
- r.Mocksa, yn.Meana ®paHko, 0.40, k.1, c1p. 2 (nnatd.Pabounii nocenok, 15 Muk. or benopycckoro

- r.Apocnaens, yn.Haxumcona, 12, ten. (0852) 27-57-15.
Ha paguopbinkax 8 Mockse: MutuHckom (mecta R4, S8, K52, ES0, G56), LlapuybiHckom (Mecto 121).

B 000 “TPIHTIKC”: 111024, r.Mockea, 4-s KabenbHas, 2A (c1. meTpo “ABnamotopHas”),

ten. (095) 258-91-94, 258-91-95. E-mail: abook@mail.ru, abook@inbox.ru

Ha pagvopsiHkax: “LiapuubiHo” (Mecto 13/A), “MutuHo” (psa 1, koHtenHep 17 u Mecto T-8);

8 TK “Casenosckuit” (cT. MeTpo “Casenosckas”, mecta Ad, AS); Ha KHMKHOM SpMapke Ha “Tynbckon”

B “®onpe copeincreBun papuonoburensim-paamcram”: .Mockea, 4-i Boitkosckwia fip., 10,
Ten. 150-09-72, 150-04-16 (ct. MeTpo “Bonkosckas”).

B Muncke B8 marasune “Knura XXI Bek”, np.®.Ckopusbl, g 92, Ten. (017) 264-27-97

~
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