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JATBI, ®PAKTHI, COBBITHSA

Hngpopmayus o brussujemca 3agepuienuu mexyujeo, 23-20 come Hoz0
yuxaa.

JLIY3AHKOB, UU2JA. KPBIMCKOMY PAJHOKJIYBY 60 JIET!
Pacckasz 06 opeanuszayuu u cmanosaenuu Kpvimcrkozo paduoxayba, o
JOOAX, KOMOpble OCM AU APKUL C1ed 8 61a200apHOt NAMSIMU KPLIMCKUX
paduomobumeneti.

IYJHSAHIL, UYSXE. YEPHOBBLIb: 20 JIET CYCTA
Hnmocmpuposannwlil pacckas o padueakcneduyuu 6 m.u. “3oHy
omuyxcoenus”’, OCHo8nbIM Opzanuzamopom komopot 6 2006 2. cman
Vkpaunckuit zocydapcmeennviil yyenmp paduoiacmom
“Vkpuacmomnaanad’.

MAYDAY M3 JUKYHIUIEA BEHECYD.J1bI
Hemopusi, komopas npouszowaa 35 1em momy Hazad 6 O*CYyH2RAX
Benecyawi, yoedumenvro dokasvigaem, umo snanue azbyxu Mop3se u ocnog
PadUOMEXHUKU MOXCEM COXPANUMb HCUIHb 8 WPe3BbIUaAlHOU cumyayuu.

H.KA3AHCKUH, UAFT. HOAJET JIM BACS NYTIKUH 3A
“KJUHCKHUM”?
Pasmbiiunenun o 6ydyuem 106umensckoit paduocsasu, 8 KOmopoix
sbipaxrcaemes nadexcda, umo 10Hoe nokonenue svidepem ne “Kiunckoe”
nuso, a pabomy 8 mobumenvckom gupe.

JUNJIOMBI
IIpusedenvi Ionosicenus dunnomos “300 nem mopckoti nexome”,
“W-DIG-R", “Polish World Tour Award”, “Hypeyw”, “Maxeesxa”,
“JICKB-75", “Cmepaumamaxy — 240 nem” u “75 nem Ansicepo-
Cyooicencky”.

NPOIHO3 NPOXOXXKJIEHUA HA KB
Tpuseden npoznos na cenmadpe 2006 2., cocmasnennuiti na cepeouny
Mecaya na ocHoge pesyibmamog pabomul npozpammut lonCap npu
CREAYIOWUX YCAOBUAX. MUHUMATLHBIU Y20 8036bIUEHUA anmenibl — 5°,
MmowgHocms nepedamuuxa — 100 Bm, sepoamuocms npuemaemozo
kavecmea paduocessu — 30%, Makcumanblio npumenuman vacmoma
(MIT4) — 50% om MakcuMa1bno 803MONCHO.

BOJIHOBOJHOE H Y3KOHANPABJIEHHOE

PACHIPOCTPAHEHHUE PAJMOBOJIH B JTHUATIA3OHE 160 M
TTonbimka 6bIACKUMb 83AUMOCEA3bL UIMEHYUBOCMU COCMOANUS UOHOCGHEPb
U MEXaHUIMQA BONHOBOOHOZ0 PACTPOCMPANes paduosont 018 oGbAcHenus
gaxmoe nposedenus paduocenseil 6 duanasone 160 m na ovenv
NPOMANCEHHBIX MPACCAX.

DX-INFO

Hnpopmayus o QSL-menedxncepax, nodpobnvie noumossie adpeca peoKux
paduocmanyuii u ux Menedxncepos.

A3HHYEHKG, RW3VZ. COPEBHOBAHHA
Kaaendapn copesnosanuii na cenmabpe u okmsaops 2006 2., [Tonoscenusn
copesnosanui “Copesnosanus no paduoceasu ua YKB, nocesyennvie
namamu I’ A. Pymanyesa, UAIDZ”, “Ilonapreii paducm — 2006, “Kybox
Apxmuxu — 2006 u “A6comomnbii 3avem Oneii axmusnocmu PK
“Apkmuxa””, a maxoce kpamxue umozu copesnosanuu “All Asian DX
Contest — 2005 (CW u SSB) u umozu mexcOyHApoOnbix MonoOdexCHbIX
copesnosanuu “CQ UT Contest — 2006 .

ABIYCT

YUTAUTE B HOMEPE 8/2006:

A.JIAHUYEHKO, EU1PA. MEXXIYHAPOJIHbIN QSL-OBMEH

BEJOPYCCKHX PAJHOJNIOBUTEJEN O] YTPO30H
B nacmoswee epema mamoxcennvie opeaiwt Pecnybauxu beaapyce navasu
mpebogams nposedenn MAMONCENHO20 OPOPMAEHUA U YRAANbl
MAMONCEHHBIX NOWAUH Ha nocbuiKu ¢ QSL-kapmoukamu, nocmynaowumu
8 nayuonanvnoe QSL-61opo. Ecnu sma npobnema ne ydem pewuena,
goamooicHo, Pecnybnuxa beaapyce okaxcemces eduncmeennoii ¢ Espone
cmpanot, 8 komopoii 6ydem omcymemgogams gyuxyuonupyrowee QSL-
bropo.

B.TKAY, RWISY. KAKHM JOJI’)KEH BbITh YCHJIMTEJIb

MOL{HOCTHU JIFOBUTEJLCKOM KB PATUOCTAHUWH
Paseeprymoe uznoxcenue mpedosanuii K yCurumeio Mowynocmu
mobumenvckol paduocmanyuu. B nepeoit vacmu cmamou ana.Iusupyiomca
VCA08UR, NPU COOMOEHUU KOMOPBIX ONPABAANO NPUMEHEHIe YCUTUmens
Mmognocmu.

B.MUPOHEHKO, EWIRT. YCTPOHCTBO AJ51 YMEHBIIEHUSA
TOKA XOJIOCTOrO XOJA TPAHC®OPMATOPA OT CBY IIEYH
TIpumenenue curogozo mpancgopmamopa om CBY nevu 6 navnosom
ycunumene MowHOCMU OUelib 3aMaH4UBO, 110 Mda.lble 2abapumst Makozo
mparichopmamopa docmu2aiomea 3a cvem OOTbLINO20 MOKA 6 NEPEUUHOU

obmomke. Ilpedrazaemoe agmopom HECA0KHCHOE YCMPOUCHIEO
obecnevugaem 3HawumMenvhoe CHUXCEHue NOmpebseMo20 moxka  mo
8pema, Ko20a ycunumens He nompebnsem MowHoCMs no aHOOHOU
yenu.

JLBCEBOJIOKCKUI, UA3IAR. 3ALIUTA BBIXOJHBIX
TPAH3UCTOPOB
Ipednosicena cxema 610Ka 3quumsi MPAH3UCMOPHOL0 yCUIUMe
MOWHOCMU, COYeMaIowasn & cebe NPOCMomy HacMpoUKU U HAGENCHOCMb
8 pabome.

B.PYBIIOB, UN7BV. ®OPMHUPOBATEJIN SSB CUI'HAJIA
TIpednoowcenst opuzunanvusie cxemot opmuposameneti SSB cuenana
guremposvim cnocobom. Ilodasnenue necyuyett na gbixode — He Melee
40 05, amnaumyoda SSB cuznana — ue menee 0,5 B.

B.MPUXOALKO, EWSAU. AHTEHHBI C AKTUBHBIM
NUTAHHUEM BUBPATOPOB
B cmamve npusedenvi ynusepcanbiibie, npedHasHavennvie 01
UCNOML30BAHUA 6 ANMENIION MEXHUKE CO2TACYIOU{UE U CUMMEMPUDYIOIYUE
yempocmea, cymmamopsl, Oenuments, KOmopste MOxICIo npuMeHums o1s
numanus anmen, usmepenuss KCB um.o.

B.JIKOBJIEB, UIAC. HAKJIOHHBIA JIUNOJIb

Tiyamebitbtil KOMARBIOMEPNBLE ANUAU3 CROUCING HAKIONHOL0 OUNOIS 6
3A6UCUMOCTU OM 8bICOMbL YCMANOBKIL U POGOOUMOC MU HOYGBL.

JAUIKECT
0630p Haubonee uHMEPECHLIX MAMEPUAN0E, ONYONUKOBANHBIX 8

anpebckux nomepax scypraros Radio Communication, QST, CQ u
CQODL.

JOCKA OBBSBJIEHUI
Becniamubie 00ba81€HUA HEKOMMEPHECKO20 XAPAKMEPQ O NOKYNKeE,
npodadice uiu oomene paduoiobumersckoll annapamypul u
paduodemazeil.




B.XBAHOB,

r.Koepoe Bnagumupckon obn.

B cBeTe npuBegeHHbIX Bhillle CBeae-
HUA naeanbHbIR rPOMKOroBOpUTEND
(FT) npencraert “B 06pase” uneanbHo-
ro 3anekTpoMexaHuyeckoro npeobpaso-
BaTens No CKOpPOCTU nepemelleHus
uanyvatens (auddy3sopa). N3meHeHue
yrna 3peHvs Ha NnpegMeT unu aeneHve
oforatyaeT Halu npeacTaBneHus o
HeM ¥ No3BonseT yBUAeTb ero HoBble
CBOWCTBa, AoCene ocTaBasluvecs “B
Tenn”. MNamaTys 06 atoMm, “passepHem”
06BbEKT Halllero BHUMaHus “etile Ha 90°”
v B3rnaHeM Ha [T, kak Ha Npeobpaso-
BaTeNb NO CMEeUIEHUIO.

Ans Gonee siCHOrO NOHUMaHWA CyTw
npoucxoaauux B [T npoueccos, Hapu-
cyem pyHKLMOHAMNBHYIO CXeMY rPOMKO-
roBOpUTENs 3aKpbiToro Tuna (puc.3) Ha
OCHOBe U3noxeHHoro B [6] MaTepuana.
Ha 3Toli cxeMe HenuHeiHble 3neMeH-
Tol H34 1 H33 xapakTepusyioT Henu-
HEMHOCTb MarHUTO3MNeKTpUYeCckux na-
pameTpos 1. H34 npucyTcTBY10T Kak B
npsMoit eeTeu neTrm OC, Tak u B 06-
paTHo (npeoBpa3soBateny I/F u V/U),
NOCKOMNbKY NP yMeHblieHun yucna
BWUTKOB 3BykoBOW KaTywikv (3K), B3au-
MOZEWCTBYIOLUX C MArHUTHLIM NONeM,
YMEHbLLAIOTCS KaK BO3AeNCTRYOLan Ha
noaBwKHY0 cuctemy cuna F, Tak u Ko-
3P UuueHT NPpoNOpPUUOHANBLHOCTH
MeXAy CKOPOCTbIO MOABWXKHOMN CUCTe-

HA TIYTU

K BbICOKOQ®OEKTUBHOMY «JL.

(Mpoaonxexue. Hauano B NN6-7/06)

Mbl ¥ n BenuuuHown Uy, Hanuuue HO4
B NpsiMoti u oBpatHoi BeTsx netnu OC
NpYBOOWT K KBAOPaTUYHOW 3aBUCUMO-
¢ty my6uHel OC OT CMeLLleHust NoABWX-
HOW cucTembl X v K inHeapu3aumv Bbi-
XOOHOIo CUrHana npu AoCTaToMHO Ma-
no# rmy6uHe OC. Mpu nutaHuu 34 ot
ycunutens Toka (YT) curHan OC (Ug,)
nepecTaeT BNUATL Ha NPoTeKatoLWwui no
3K TOK, Kak nepecTaeT BNUATL Ha Hero
¥ HecTabunbHOCTb L.

MpoTekatowunii no Butkam 3K Tok co-
3naeT Bo3myulaoume curHane A (Mo-
OynAuuo MarHUTHOTO NONs B 3a30pe,
u3MeHeHue MarHWTHOW NpoHULaeMocC-
T MarHuTONpoBOAa), u3MeHsuiue
KPYTU3HY NPOXOAHBIX XapaKTepucTuk
H34 ¥ H33. Mopoxpaemsbie X Bo3My-
watowme curHans! B usmeHs ot kpytus-
Hy xapakTtepucTuk H34...H33. Usmene-
Hue nop Bo3gencTeneM X MexaHudyec-
KuX NapamMeTpoB NOABWKHOW CUCTEMbI
Ar (ux cumeonusupyeT H3;) Bbi3biBa-
eT Boamyulatoumy curdan C, usmens-
owuid NnapameTpbl PHY.

B nuanasoHe yacToT, rae onvHa 3ey-
KOBOW BONHbI MHOTO BonbLie pa3mepos
aKycTu4ecKoro opopmneHust, nabbiToy-
HOe (HepoCTaTOMHOE) 3BYKOBOE AaBre-
Hue BHYTpU 3aKpbiToro fuiuka (Pag)
NPoNopLUOHaNbHO CMEelleHuo Noa-
BWKHOW CUCTEMbI AUHAMWYECKOW ro-

noeku (AN, npy 2TOM 3BYKOBOE AaBne-
Hue BO BHellHeM CBOGOAHOM Npo-
CTpaHCTBE Ha pacCTosiHuK R OT uany-
vyaTtens paeHo [2]:

A =KP3,1-V,1-f2
—Q=r
roe K — noCToAHHbIYN ko2 puumeHT,
3aBUCALLMIA OT CBOWCTB Cpeabl.

B yka3aHHOM auana3oHe 4acToT ans
3BYKOBOU BOMNHbI 6€3pa3nuyHo, usnyya-
€T Nu ee BCA BHELLHAR NOBEPXHOCTb 35
o6bemoM Vg, nubo Tonbko ee YacTb. B
nobom crnyyae Npu paeHbiX Py v Vg
BO BHELLHEM NPOCTpaHCTBe hopMupy-
eTca chepuyeckan akyctuyeckas Bon-
Ha OfHOW W TOW Xe MOLWHOCTY, Npw
3TOM CONPOTUBMEHNE U3NYyYeHus B yKa-
33HHOM Auana3soHe 4acCToT U3MeHseT-
€A NpONOPLMOHANLHO KBaApaTy YacTo-
Tel. B npuBeneHHow Beilwe dopMyne
3Ty ocobeHHOCTb cornacoBanus HY us-
nyJyatenst CO cpefovi oTpaXaeT napa-
MeTp 2, a Ha YHKLMOHAMNBHOM CxeMe
34 — nea auddeperHyuatopa (6noku
6u7).

U3 cxeMbi BUOHO, YTO Npy BOCNPOU3-
BeleHun CUHYCOUAanbHOro curHana
4acToTOM fpg 1 BbILLE YPOBEHL BCEX rap-
MOHWK B aKyCTUYECKOM CurHane ocra-
eTCsl TakuM Xe, Kak u B curHane Ha
BbIXOAe HeNnUHeWHbIX 3reMeHTOB, No-

r
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B mupe oxuswux 38yKoe

CKOMNbKY ypoBeHb ocnabneHHbix ®HY
(BTOpPOrO NOPAAKA) rAPMOHUYECKUX CO-
CTaBnAIoOULIMX 3aTeM BOCCTaHaBNUBaeT-
ca andpdepeHuymnaTopamu. Ecnu xe Ha
Bxog 3£ nogBecTu curHan, Hanpumep,
yacroto# 0,5fp5, TOo ypoBeHb BCex rap-
MOHWK NO OTHOLLEHWIO K NEPBOA rapMo-
HUKE B 8KyCTUYECKOM CUrHane oKaxeT-
cs B 4 pa3a Gornblie, yem B curHane Ha
BbIXOAe HEeNMHEeNHbIX 3aNeMeHTOB (Noa-
pasymeaetcs, 4to A4X rpoMkoroBopu-
Tens No CMeweHuo Himke fog ropusoH-
TaneHa). MNpu yacrore BXoAHOro curHa-
na 0,3f,; ypoBeHb BTOPOW rapMOHMKK
B aKyCTUYECKOM CUrHamne yBenuuurcs
cHoBa B 4 pa3a, a TpeTbel 1 BCex Noc-
nepyoumx — yxe B 9 pas!

C panbHeAWwnM CHMKEHUEM YaCTO-
Tbl BXOAHOrO CUrHana NpoucxoauTt Ao-
nonHuTenoHoe oborauieHne akycTu-
YeCKOro CUrHarna BbICLUMMU rapMOHUKa-
MU, XOTs amnnuTyaa konebaHui noa-
BWKHON cuctembl [ ocTaeTca Heus-
MEHHON. YBenuueHue BbICLIKX rapMo-
HUK NPOUCXOQMT 13-38 CHKEHMUS YPOB-
H5i OCHOBHOrO aKyCTU4ECKOro curHana,
T.e. NepBoOW rapMoHukun. HeTpyaHo no-
rafaTtbCs, 4To NOMbITKA NOAHATL YpO-
BeHb Nexauinx Huxe fg CnekTpanbHbix
COCTaBNAIOUIMX B U3NYy4EEMOM akyCTu-
YEeCKOM CurHane nuuib Koppekuunen
A4X ycunutens npuBeaeT k NNavyeBHo-
My pesynberaTy.

Takum obpasom, npu oauHaKOBOM
HEeNMMHEeMHOCTY NO CMeuleHnto (Hanpu-
Mep, paBHon 10%) NpoxoaHOW xapak-
TepUCTUKK NOABWXHON cucTemMbl [Ty u
I'T4 (onucaHHbIX paHee), B u3nyyaemMom
Ty akycTudeckoM curHane 4acTtoTon
50 Ny ypoeeHb K: coctaBuT 10%, B TO
BpemMs kak ansa curdana 4 oH okaxet-
cs paBHbiM 40%. MNpu BOCNpousBene-
Huu curdana eoiwe 100 My, Haobopor,
MeHbLLe uckaxeHu ByneT BHOCUTL [Ty
M3-33 CHWXEHUR YPOBHA MOAynaLuu
NOCTOAHHOIO MarHUTHOro NOJIsA B 3830-
pe NepeMeHHbIM, BO3HUKAIOU|MM BOK-
pyr 3K ¢ Tokom. Mpu BOCNpoM3BeaeHUn
AByx nexawux Hwxke 100 Ny cuHycou-
AanbHbiX CUrHarnNoB ypoBeHb CyMmap-
HbIX KOMBWUHALMOHHBIX COCTaBNAOUINX
B usnydaemom [T4 curuane byper
6onbuie, yem B T4, @ pasHOCTHBIX —
MeHble. Ecnu xe BCe CNekTparnbHble
COCTaBnsaouMe BXoQHOro CurHana ne-

xat ebiwe 100 My, 7o T4 Byaer BHO-
CUTb MeHbLIe UCKkaxkeHun, yeM T4, npu
OAUHAKOBOM YPOBHE CUrHana.

MOXHO 3aMeTUTb, YTO BHOCKMMble 35
rapMoHMYyecKue U MHTEPMOLYNsALMOH-
Hble COCTaBnaoWINE NPK €ro NUTaHum
oT YM3Y ¢ ropuaoHTansHo A4X no Ha-
NPSHKEHUIO KOHLEHTPpUpYtoTCa BO6NMU3m
fps. OTO HabmopaeTca Bo BCex T, Npo-
ABNAACH B cNeyndmueckom “nonbyBHu-
BaHun” ¢ yacToTon f,; (Raxe npu
Q1c=0,7), kOTOpPOE yCMNuBaeTCa Npu
Hanuuauu B 3BY moaynsumu Qpe. Moc-
neaHssA yBeNnUUUBAETCA C YBENUYEHU-
em oTHoweHnst Quaqs/Qae (Np#t Rgx<0
BENUYUHE INeKTpUYeckorn 4obpoTHOC-
Th cucTeMbl Quc<Qyqq).

bBbiTyer 6nu3koe k UCTUHE MHEHue,
yTo uckaxeHus I'T HaHOCAT kauecCTBy
3BYKOBOCMPOU3BEAEHUA MeHblie Bpe-
0a, HeXenwu UCKaxeHwus, BHOCUMble
YM3Y, paxe € MEHbLWKM B HECKONBKO
pa3 ypoBHeM. Ecnu rapMoHuyeckue u
MHTEPMOAYNSILUMOHHbIE UCKakeHus [T
KOHLEHTPUPYIOTCA B OCHOBHOM B HU3-
KO4aCcTOTHO 06nacTu cnekTpa, NPUBO-
Oa K Bbilieyka3aHHoMy “nonby6Huea-
HKIO”, K KOTOPOMY BCE Mbl YKe NPUBbIK-
nu 1 BOCNpUHMMAEM Kak AOIKHOe, To
HenuHeHocTb YM34, HaobopoT, yee-
NMYMBAETCH HA BbICOKNX YacToTax, “3a-
copsist” yCUnuBaemblii CUrHan B OCHOB-
HOM KOMOWUHAUWOHHBIMWU COCTaBNSAI0-
wumu. OHu nexat nubo ganeko or
CNeKTpanbHbIX COCTABNAOWUX Nones-
Horo cyrHana, nubo, HaobopoT, pacno-
naralotcs o4yeHb 6nusko k Hum. Yye-
CTBUTENLHOCTb CNyXa K TaKUM UCKaXe-
HUAM MakcumanbHa.

Ona aHanusa HenuMHerlHbIX UCKaxe-
Huit YM3Y v nouncka nyTen ux MUHUM K-
3auuu 6onbLy0 NOMOLULL MOXET OKa-
3aTb NpPaBUIbHO COCTaBMNeHHasa yHK-
umoHanbHaa cxeMa YM3Y, copepxa-
uias punbTpbl, HENMMHENRHbIE 3NeMeH-
Tbl, NepenaToyHble 3BeHbsA. Tak, Hanpu-
Mep, Npu aHanuse QyHKUUOHANbLHON
CXeMb! BbIXOOAHOro TpaHcdopMaTopa
YM3Y (HanpsixeHue NpoTUBOUHAOYKLMK
B TpaHcdopmaTope — POACTBEHHUK
Up3) BbIACHAETCA, YTO ero NonoXuTenb-
HOe BNUAHWE Ha KayeCTBO 3BYKOBOCN-
pousBefeHust 06yCnoBneHo, B OCHOB-
HOM, UNLTPYOWMUMK CBONCTBEMU.
TpaHcdhopmaTop OTunsTpoBLIBAET

ABIYCT

MHPPAHU3KOYACTOTHBIE 1 BbICOKOHAC-
TOTHble NapasuTHble COCTaBnsaoulune,
reHepupyemble ycunutenbHbIMMK KacKa-
DaMu, 1 He [jonyckaeT nonaaaHusa nep-
Bbix Ha [T, @ BTOpbIX — Ha Bxog YM34
no netne OC. Kpome Ttoro, cHaATbIN C
BTOPUYHOIN 0B6MOTKK TpaHCdopmaTopa
curdan OC copepxwur B cebe nHop-
MauuIo He TOMbKO O BLIXOAHOM Hanpsi-
XEHNK, HO 1 O TOKe Harpy3ku, T.e. YM3Y
okasblBaeTcsi 0XBayeHHbIM kak OOC no
HanpspkeHuto, Tak 1 NOC no Toky. B
pesynerate B 3BY okasbiBaeTCa “cyp-
poratHas” OC no HanpskeHUIo NPOTK-
Bo-OC. MIMEHHO 3TO NOMOXUTENbHO
CKa3bIB3€eTCs Ha AeMNUPOoBaHUK Noa-
BWXHOW cuctemsl [, a He HU3Koe Bbl-
XoQHOe ConpoTuBneHue TpaHchopma-
Topa B UHPaHU3KO4ACTOTHOM Auana-
30HE YaCToT, B KOTOPOM 3NEKTPUYECKoe
AeMndupoBaHmne yxe NpakTUIecku oT-
cyTcTeyeT. Ketatu, aToih 0cobeHHOCTL10
anekTpuyeckoro aemMndupoBaHus B
psge CrnydaeB He rpex v BOCMOMb30-
BaTbCst 4NA YNyuleHUs Ka4ecTBa 3BYy-
KOBOCNpOWU3BedeHus, Hanpumep, ycTa-
HOBMB pasfenuTenbHbil KoHOeHcaTop
Mexay T v YM3Y ¢ noBbiweHHbIM
YpOBHEM UHMPPAHU3KOYACTOTHbBIX NO-
Mex.

PaccMOTpeHHbIA Bbile MexaHu3Mm
BO3HUKHOBEHUS UCKaXKEHMUIA B Uanyya-
eMom 357 akyCTU4eCckoM curHarne noka-
3biBaeT, 4TO ecnu pabouuwit guanasox
3BY, cocTosiulero M3 aBTOHOMHbIX
YMS3Y u [T, nexut Bbilie fp;,, TO B HEM
MOXXHO UCMOMb30BaTh BCE NEpPeqnCreH-
Hble Bblwe [T, HO Npu ycnoBuu nx nu-
TaHus oT YM3Y c noBbIWeHHbIM BbIXOA-
HbIM CONpPOTUBNEeHMeM, obecneynsaio-
wum yeenuyernune Qe oo 0,5...0,8.
AuanasoH vacTot [T Hwke fq ncnons-
30BaTb B kavyecTBe paboyero B Takom
yCTpoWCTBe Heuenecoobpa3Ho M3-3a
HeNOMEepPHO BbICOKOrO YPOBHS UCKaXe-
HUA Ha HU3LWMX YacToTax.

Ha nepsbii B3rnag, cutyauus BobIrns-
AT yapydatoulein paxe ans yCTpoucTe
¢ OMOC, nockonbky kpuTepui atdex-
TuBHOro penctema netnn OOC No CHu-
XEHUIO UCKAKEHUNA (CTaBLWIMA Knaccu-
YeCkUM), rnacut, 4To HenuHelHOCmb
ucxo0Ho20 ycmpotcmea He JOmKHa
npeswviwams 10...15%. OgHako, OH

chpaBeOnue NUub B OTHOWEHUU yCT-




pouncTe, ncxoaHas A4X KoTopbiX B pa-
boyeM ananasoHe YacToT 6nuU3Kka K ro-
pu3oHTansHoW. Ecnu xxe A4X ucxogHo-
ro ycTpoictea B paboyem guanasocHe
YacToT MMeeT OTpuUaTeNbHbIA HAKMOH
(xak y MHOrux TpaH3ucTopHblx YM3Y),
To ycnosue addektuHocTr OOC B
YACTU CHUKEHUSA UCKAKEHUN yKeCcToua-
eTcs, @ NPY NONOXUTENbHOM HaKMNOHe
AYX ncxogHoro yCTpoWCTBa (Npy Hanwu-
YUK HEKOTOPbIX AONOMNHUTENbHbIX haK-
TopoB) — HaobopoT, cMmsAryaeTcs. B
6onee 0606u1eHHOM BUaE 3TOT KpUTe-
puit acppekTvBHoCTU OOC BbipaxaeT-
Csl cneaylowuM o6pasoM; yposeHs eap-
MOHUK 80 8X00HOM QubchepeHyuans-
HOM cuzHane ycmpotcmea, obecrnedu-
sarouull nuHeapu3ayuro e2o 8bIX00HO-
20 cuzHana, He OOMXeH npesbiuame
10...15%. 3TOMy AOCTATOMHO KEeCTKO-
MYy YCNOBWIO yOOBNETBOPSIOT Aaneko
He BCce coBpeMeHHbie YM3Y, a peaynb-
tat — “Ha cnyxy”. B cny4ae xe oxeata
3BY netne#t 3MOC 3T0T kpUTEPUIA, HA-
0b0opoT, faeT cyulecTBeHHoe nocnat-
nenue.

Ecnn HenuHeMHOCTL NpoXxoaHoN xa-
pakTepucTukn no cmeutenwio I npu
BOCMPOM3BEAeHUA UM CUrHANa Makcu-
ManbHOro YPOBHS Ha Hu3LLen paboyen
yacToTe cocTtaenseT 10%, To nuHeapw-
3auusa BbixogHoro curdana ' goctu-
raeTcs nogBegeHWeM Ha ero BxoAd, a
3HaYUT, U Ha auddepeHunanbHbin
Bxod YM3Y curHana, ypoBeHb rapmo-
Huk B kOTOpOM cocTaenseT 10%. Mpu
3TOM ypoBeHb K. B akycTuyeckoM cur-
Hare Takoro [T A0 ero nuHeapusaumu
moxeT pocturatb 100% v 6onee. Co-
BEpLUEHHO O4eBUOHO, 4YTO NeTne IMOC
BMONHe No CYUNam cnpaeuTbCs C 3343-
yen nuHeapusauuwu 3BY c Takum IT, a
MOMOYL e/ B 3TOM MOFYT W Apyrue Tex-
Huyeckue pelleHus. TakuM 06pa3om,
npu e3znside Ha 3BY kak Ha eduHoe
ycmpoucmeo, kpumepueM ¢pusuyec-
kou peanusyemocmu 351 u 3BY 8 ue-
TIOM 518/151€/MCA He YPOBEHb UCKaXeHul
8 aKyCmuYyecKoM CugHane, a eenudu-
Ha HenuHeldHOCMU NpPOXodHOU Xapak-
mepucmuku nodeuwxHol cucmemsb! I
10 CMeuweHuro npu gocrnpoussedeHuu
Hu3Wel paboyeli yacmombl C Makcu-
MarsibHbIM YPOBHEM.,

(Mpopomxexune cnepyet)

A.NETPOB,

r.Morunes.

JIMHEVHBLIN NAPANENBHbLIV
YCUJIINTEIIb

JluHeRHbI NapannenbHbid ycunu-
Tenb (prc.1), unu, kak ero eule Hasbl-
BaIOT, “NCeBAO0-ABYXTAKTHbIA SMUTTEp-
HbIW noeTopuTens” [1], BNepeble Gbin
NpUMeHEH B OTeYeCTBEHHON No6u-
Tenbcko# paspaboTke [2]. B “nepso-
3aHHOM BuAe” ycunuTenb Xopoll
TONbKO AN BLICOKOOMHOMN Harpy3ku. B
[2] Ans noBbIWeHKs ero Harpy3ouHON
cnocobHocTy 661N BBEAEH anog VD3,
a ANA yMeHblUeHUA UCKaXEHUNA Ha
BbICLUIUX YacTtoTax — peauctop R9,
[opaboTaHHbIN TakMM 06pa3oM Bbl-
XOO4HOW Kkackag Obin uccnegoeaH C
noMoLLbo Nporpammel Multisim-2001
(pwc.2), a peaynbTaThl UCCNEQOBaHMA
cBefeHbl B Tabn.1.

Kak BuaHO, Npy BXOQHOM Hanpsxe-
Hun 50 MB amnnuTy4a BbIXOQHOIO cyr-
Hana pasHa Bcero 15,5 MB (!), T.e. ko-
3 duumveHT nepedayv uyTb 6onblue
1/3. Takoi kackag gaxe TPyAHO Ha-
3Batb NOBTOpUTENeM. TeM He MeHee,
6yayuun oxeadyeHHbIM obLeln oTpuua-
TenbHOW 06paTtHoi cBA3blo (OOC) no
HanNpsHKeHUIo B COCTaBe yCUnNuTens ua
[2] (pnc.3), oH paboTaeT (No OT3bIBAM
yutartenei xypHana “Paguo”) oyeHb
[axe Hennoxo.

YM3Y cocTouT 13 NnpeaBapUTensHO-
o ycunuTens HanpshxeHus Ha MUKpO-
cxeme DA1 v oKOHEYHOrO Kackaga, Bbl-
NOMHEHHOrO NG CXeMe NCeBAOABYXTak-
THOIO 3AMUTTEPHOro NOBTOpUTENS Ha
TpaHauctopax VT1...VT4. bnaropaps
Hannyuvio onepaunuoHHOro ycunutens
(OY) c noneBbIMY TpaH3UCTOpaMu Ha
BXOAEe, MOXHO MCNONbL30BaThH AOCTa-
TOYHO BbICOKOOMHbIE pe3ucTopbl Ha
Bxofe (R1) u B uenn OOC (R2, R3),
4TO, B CBOIO OYepeab, NO3BONUIO YC-
TaHOBUTbL Ha BxoAde u B uenu OOC
HenonApHble KOHAEeHCATopLl HeBoNb-
Wwow emkoctu (C1, C2).

“Crnepsuee nutanue” OY (R4...R6,
VD1, VD2, C3...C5) noselllaeT cko-

Puc. 1

VT3

Bbix

pOCTb HAPaCTaHWA BbIXOAHOIO Hanpsa-
XKeHWs, a ero paamax npesbillaeT Nu-
TaHue OV,

B kavecTtee guoga VD3 xenatens-
HO MCNONb30BaTb repMaHueBbIVi Ao
Tuna [1310 ¢ ManbiM NageHueM Hanps-
xeHus. B oTcyTcTBue avopa takoro
TMNa MOXHO WUCNONbL30BaTb CNapeH-
Hble avodbl Tuna A219 (0220). B
Tabn.2 npuesepeHbl 3P, HOMUHANDI
KOTOpbIX MEHRAIOTCA B 33BUCUMOCTH OT
Hanps>xeHUs NUTaHus ycunutens,

MHaykTuBHOCTE L1 HaMoTaHa BuTok K
BUTKY Ha onpaeke 10 MM 1 cogepxuT
24 BuTka npoeopa MN3B-1 0,51 MM.

B kayectBe OY MOXHO ucnonb3o-
BaTe K140Y[18, a nyuwe K544Y02 (c
coeAnHeHHbIMY BbIBOOGMUW KOppeKuMM
1-8) unu euwle Gonee ckopoctHoi QY
Tuna K574Y11.

HanpskeHnue nuTtaHus ycunurens
OOMKHO BbiTe CTABUNUIMPOBAHHLIM,
He Bonee +28 B. Ha Bxoge ycunutens
KenatenbHo BKNIOYUTL RC-uenouky
(PHY) 1 kOM, 2200 nd c yacToTon
cpesaokono 70 Kl'y Ans orpaHuyeHns
cneKTpa BXOAHOMO CurHana.

(& ) |

aoAee xnmeanmxo adnw g
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Puc. 2

AEGT

2

TIRE2A

AMm

0,0364 0,16 0,33 42 8,34 17,2 26,6 313
10,83 8,3 548 2.1 24 1,65 1,76 1,62
Puc. 3 _ _ +Un
L o
Ra cs | |r7 vis| T g T o
DA1 K544y ~ 01
c1 BA1 R10 L1 3mk'n
01 PN R9 10
VD3
310
B A R11
10
VT4 BA1
L
cs
0,1
€2 Ra A
0,1 150k R3 2M v >
Tabn. 2
s M 3 I ¢ K ¥ 1]
+18 B 25 BT 110 150 680 51 - KT8176 | KT819B6
+28B 60 BT 620 330 1,8 kOm 150 KC515A KT8166 | KT818B

ABIYCT

TpaH3ucTopb! BbIXxOQHOMO Kackaga
VT1,VT4 uVT2, VT3 ycraHasnusaloT
NoNapHo Ha TennooTBo4aX BNMOTHYIO
Apyr k apyry. Bonee nogpo6Ho ¢ koH-
CTpYKUUEN YCUINUTENSA MOXKHO 03HaKO-
MUTLCA B [2].

MpuBedeHHbIN ycunuTens gaxe B
ucxodHoOM Bude “nepeunrpeian’ u “ne-
peuvrpbiBaeT” No celt AeHb MHOTue ycu-
nuTenu C ropasgo Gonee BbICOKUMU
TeXHUYeCKUMN XxapaKrepuctukamu.
Mocne aT0ro 0H HeOAHOKpPATHO MOAU-
duuuposancs (BBOAUNUCH BONLTOA0-
6aBku, reHepaTopbi TOKa, akTUBHbIE
MCTOYHUKY TOKE) U UCNOMb30Barcs B
pasnuuHbIx paspaboTkax, kak reHepa-
TOPOB 3BYKOBOW 4aCTOTbl, TaK 1 yCu-
nutenew mowHocTu [3-5].

BHumanuio paguoniobutenei npeg-
naraevcs eule ogHa nonbITKa asTopa
[0BeCTU CXeMy BbIXOQHOTO Kackaaa go
coBeplieHcTBa. bnarogaps Huskomy
YPOBHIO BHOCUMbIX UCKaXEHWU% Takon
BbIXOQHOW Kackad moxeT bbiTb uc-
none3oBaH B YM3U4 6e3 o6uiett OOC.
Ha puc.4 npeacraeneHa cxeMa ycu-

OBHLIe Mapamerpbl
. : - yeunurena
“YyBcTBUTenbHOCTE, B 1

©:0,02...150

0,1...0,35

nuTens, a Ha puc.5 v B Tabn.3 — pe-
3ynbTaTbi €e MOAeNnupoBaHus B Npo-
rpamme Multisim 2001 npy nutaxuu
BbIXOQHOTIO Kackada HanpsxeHuewm
+40 B.

C uenblo ymeHblLeHus Temneparyp-
HbIX UCKAKEHUN BbIXOAHBIE TPAH3UC-
TOPbl 3@MeHeHbl COCTABHbLIMY, BKIIO-
YeHHbIMy No cxeme LUuknau. OcHoB.-
HOW TOK Nokos TpaWauctoposB VT1,
VT2 3apatot peauctopel R1, R2. C no-
MOLLIbIO TOKOBbLIX 3epKart Ha TpaH3auc-
Topax VT3...VT5, VT8 opranusosa-
Hbl aKTUBHbIE UCTOYHUKKU TOKA, KOTO-

pble OTCNEXUBAIOT TOK TPaH3UCTO-
poB VT6, VT7. C yBenuuyeHuem
BXOAHOI0 CUFHANa oHW yBeNnuuuBaloT




Puc. 4 +Un

TOK BXOQHbLIX TPaH3ucTOpOB u, TEM
CaMbIM, YBEMUUUBAIOT UX HArpysou-
HYI0 CNOCOBHOCT.

B kayecTBe npegBapuTenbHbIX
TpanaucTtopos VT1...VT8 MOXHO uc-
NOMb30BaTkL KOMNNEMEHTapHbIe TPaH-
anctopel KT814F (KT816[), KT815I
(KT817T), a B KauecTBe BbIXOGHbIX —
KT818I, KT819r". Bce TpaHaucTopel He-
06xoauMOo NpegeapyuTenLHO 0TO6paTe
no cTaTuyeckomy KoadhuumeHTy ne-
pepauv ToKa.

[Ons o6ecneyeHus BLICOKOV TeMne-
paTypHOU cTabunbHOCTU ycunutens
TpaHaucTopel VT1, VT6 u VT2, VT7
Heob6x04vMMO NONApHO 3aKpenuTb Ha
obuiux pnaxkax-TennooTso4ax, ulo-
nvupoBae gpyr OT gpyra Tennonposoa-
HbIMY NpoKnagkamu. Ha TpaHaucTto-
pax VT3, VT4 Heo6x081MO TakoKe 3ak-
penuTs HeGOornbLWue “draxku’-Tenno-
OTBOLb!.

a2
TIP4ZA

XBP1

o5
TIPA1A

Tl o

tanf0oy s vy feEg B R O !
om0 Ly, K
x| s {ECiE e ofpclif (i

KO3 MUuMeHT rapMOHUMeCKNX HCRaKeHn, %
u p ¢4

0,05 <0,001

0,092

npu Ug o B (amnnnrygroe)

i ]
0,105

0,988

0134
0.1 <0,001 0,001 0,175 0,125 0,125 0,698
025 <0,001 0,006 0.24 0,157 0,196 023
NuTtepatypa Ha NyTu K CoBepLieHcTBy. — Paguo-

1. M.Wkputek. CnpaBo4HOe pyKo-
BOACTBO NO 3BYKOBOW CXeMOTEXHUKE.
— M.: Mup, 1991,

2. A Arees. YcunuTenbHbl% 610K nto-
6uTenbLCcKOro paguokoMnnekca. —
Pagvwo, 1982, N8, C.31.

3. A.Metpos. AC N1113877 ot
15.05.84 ., 3aaBka 01 15.10.82 1.

4. C.JlarunaH. KOMBUHUPOBAHHBLIN
YM34 6es obuwen OOC. — Pagwo,
2001, N4, C.13.

5. A.MeTpos. TpaHaucTopHbIN YM3Y

mup, 2001, N11, C.3.

[ BO3BPALIASICb
KHANEYATAHHOMY
(“PM”2/06, C.5)

B cratee A.JlutBuHeHko “lpe-
Aycunutenb AanA 6ac-rmrtapbl”,
KaK yTOuHWI aBTop, BbIBOG NUTa-
HUA ONEPaLynOHHOIO ycunvrens
(7) pomxeH NOZKNyaTLCH K “+"

| koHaeHcaTopa C5. y
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A.OOVHEL,
r.MuHck.
E-mail: A_Odinets@yahoo.co.uk

Cxema aByxKaHanbHOro yCTpoWCTBa
npueeageHa Ha puc.6. Ycoeepuen-
CTBOBaHHLIA BApWaHT cCoaepXvuT ABa

ABIYCT

ABTOMATNYECKHUE
AYANOKOMIIPECCOPbDI

(Mponomxkenune. Hauano 8 N7/06)

OAWHAKOBbIX KaHana, COOTBETCTBYlO-  POWCTBA (pwUC.5) 3aKNOYAETCA B TOM,
UIMX CTPYKTYPHOWA CxeMe Ha puc.4.  4TO AONONHUTEnNbHoE ycunexue obec-
OTnuuve OT NEepBOrc BapuaHTa yCT-  NEuvBaIOT PErynupyeMble younutenu
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DA7, DA8 tuna SSM2018T. Onu or-

nuuatotcs or SSM2118 ortcyTcTBrEM
a or

BHeWlHux 6anaHcupoBoK,

S8M2164 — Gonee HuskuM K u Ha-

nuunem andgdepeHuUNanbHOro Bxoaa.

BxooHoe conpoTuBneHue kaHana yn-
paeneHus coctaensieT 1 MOM, noaTto-
My ynpaensioliee HanpsbkeHue noga-
€TCs C ABWKKa NOGCTPOEYHOro peau-

cropa 6e3 6ydepHoro ycunurtens. Ans
paboTbl TONbko B pexume “CTEPEO”
yCTaHaBNMBAOTCA Nepembluku S1 v
S2, a pesuctopbl R9, R10 uckniova-
totcs. MepeMbivkn S1 u S2 ycTpaHs-
10T CMelleHue CTepeonaHopaMmbl 3a
cyeT “BbipaBHUBAHWA” yNpaBnaowmx
curHanoe asToctabunusaropa u Kom-

npeccopa.
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I “Audio”

(OxoHuaHue cnenyeT)

B.JTbCKOB.
LLinpokononocHbIn
BY ycunutensb

MpepnaraeMeln ycunutens Bbl-
COKOW 4acToThl ¢ GonbluuM BXOQ-
HbiM CONPOTUBMEHUEM, Manow
BXOAHOW €MKOCTbIO U LUIMPOKUM Ou-
anascHOM yCunuBaeMbiX 4acToT
MOXHO WCNOMb3OBaTh B NPUEMHU-
Kax, paQuocTaHumMax v Apyro Bbl-
COKOYaCTOTHOW annaparype.

OcHoBHble napameTpbi
Monoca vacrot (npw
HepaBHOMEpPHOCTH

He Gonee 2 gb), MI'y  0,01...10

Koadduument ycunenua 18..20
BxogHoe conpotuenexue,
MOm 5
BxogHas eMKocTb, N® 5
MakcumManbHOe BbiXOgHOEe
Hanpskexve, B 3

PexumM ycunutens no nocrosH-
HOMY TOKY yCTaHaBnuBaeTcs nof-
CTpoeyHbiM peauctopoM RP1. C

Pl vbi
100k | 2A5605

M.
vT1
SM Kn3015

Bx o—]

C1-10n

VD2
2A5605 28

> +12V

nomouwlbio peaucropa RP1 nog-
CTpauBaeTtcs KoathhuUneHT ycune-
Hys. BbIXOOHOW 3MUTTEPHbIY NOBTO-
putent VT3 obecneyunBaer manoe
BbIXOQHOE COMNPOTUBMEHWE yCunu-
Tens.

Paduo, menesusus,

enekmpoHuka, N8/98. y

soxAac xnmoemxo adnw g
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BO3BPAWAACHL K HAEYATAHHOMY

(“PM”1-3/05)

CTEPEQYCUNHTE

He vCkMo4eHo, YTO KTO-TO CMOXeT
npuobpectu apyron MAY. MycTts He
oropvaeTcs, NOCKONbLKY xof pabot oc-
TAETCA TAKUM e, Kak U paHblie, Tpe-
6yeTca nUWb “NOAOrHaTL” NeYaTHY
nnarty noa UMmetoLWuAca Kopnyc.

TpeTba BO3MOXHOCTb COCTOUT B TOM,
YTo6bl NPUCTYNUTL K U3rOTOBMEHUIO “C
nonHoro Hyns”. Cxema Bce paBHO CO-
oTBeTCcTBYET pyUC.18, HO BCIO MeXaHuKy
(xopnyc, KOHTaKTbl U T.4.) HYXHO WU3ro-
TOBWUTbL camuM. B 3tom cniyyae peau-
HOBbIE KHOMNKWU MOXHO 3aMeHUTb “Tpa-
JUUNOHHBIMU MUHUATIOPHBIMU KHONKa-
MU, pacCYUTaHHbIMU Ha YCTAHOBKY Ha
nedaTtHow nnaTe. Yeprex nevaTtHow
nnaThl Ans Takux KHONOK NpUBEAEH Ha
puc.22, cxema yCTaHOBKU AeTanen —
Ha puc.23. Mpu BoiGope kKopnyca 6e3
HaXOA4YMBOCTU HUKAK He 0BORTUCH.
Hanpumep, B otaene KaHUENAPCKUX
TOBapOB yHUBEpPMara s Buaen Habop
py4ek, Npo3payHbIit pyTRAp OT KOTOPO-
ro BNONHe NpUroAeH AnA 3TOK Lenu.
Takoit e TBOp4eCKUA NoAxos Heobxo-
AvM Npu Bbibope KHONOK ynpaeneHus
M UX MOHTaxe B Kopnyce.

NPUEMHUK QAUCTAHLUWOHHOTO

YNPABNEHUA

Cuctema Halero gUCTaHUUOHHOrIO
ynpaBneHUa Ha NpUeMHOR CTOpoHe
npeacTaenser coboi npeaycunuTenb-
¢dopmuposaTtens curHana TBA2800 u
UMC npuemHuka SAA1351. Nockonb-
KY 0 paboTe UHTerpanbHoi CXembl Npu-
emHuka SAA1351 A yxe pacckasbiBan,
ocTaHoBniock 6onee nogpobHo Ha cxe-
Max, AONOMHAIWUX “OCHOBY”.

MepebiM AenoM cnefyeT OTMEeTUTD,
YTO paspaboTuuK peKoMeHAYeT UCNOofb-
soBatb aAns MMC npuemHuka SAA1351
npenycvnurens Tuna TEA1009. K coxa-
NEHWIo, B HAaLLW AHU NpuobpecTy JaHHY0
UMC secbma npobnemaruqHo. TBA2800
TOXE NPOAAETCA “He Ha Kaxgaom ymy”,
HO OHa BROMHe NOAX0AUT, a “pa3no-
6bITh” ee ropa3no npoule.

‘Elektronika

A.BASSO.

b Hi-Fi “C PbIHKA”

(NpoaonxeHue. Hayano B NN5-7/06)

Puc. 22
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X Mepemuivka Mewity SEYMS CTOPOHAMK 4

A onpoboBan UMeOWUACA Y MeHS
aksemnnsp TEA1009 B TUNOBOM BKNIO-
yeHun, Ho ee pabota Bbina HeveTKon
(no npaege ckasarb, cxemy A cobpan
Ha “3ae3XeHHON’ XanTypHoh nnare).
MpocMOoTpeB NPpeXHUE KOHCTPYKLWUM Te-
NEeBU30POB pasHbIX NPOU3BOAUTENENR, A
o6Hapyxur, 4To BO MHOMUX U3 HUX ne-
pen SAA1351 UCNONb3yeTCA UMEHHO
MMC TBA2800. Mo kakoi npuyuHe, A,
K COXaneHuwio, Tak U He noHsn. Ho oa-
HaXAbl MHE NONAancs BbibPOLIEHHbLIA Ha
cBanky Teneeuaop. BxoaHoit kackap
ero AUCTaHLUOHHOTO ynpaBreHus 6bin
Takke Ha TBA2800. Mpu ucnbiTaHuu
cucteMbl ee paboTa okazanach Ha pea-
KOCTb CTabunsHOR. [MO3TOMY OMbITHbLIR
3K3EeMNNAP A U3rOTOBUM Ha OCHOBE
3TOM CXEMbl.

BHyTpeHHsin cTpykTypa TBA2800

uaobpaxeHa Ha puc.24. OTa cxema
BOCNPUHUMAET yNpasnstoLine UMnysb-
cbl UK-uanyuenus c MAY, so3neincrey-
ouMe Ha NOAKIMOYEHHbIN K Hel doTo-
AVOA, YCUnvBaeT curHanbi U OQHOBpe-
MEHHO hOpPMUPYET U3 HUX NPSAMOYTOrb-
Hele uMnynbckl. fdanHas UMC cogep-
KUT YeTbipe OCHOBHbIX Brioka.
Mepsbit Gnok npeacTaenser coboit
yCUNUTEnbHbIN Kackaa, koadduuneHT
YCUNEHUA KOTOPOro MOXHO 3ajaBaTb
KOHAEHCATOPOM, BKIMIOMEHHbIM MeXay
BbiBOAaMY 2 u obwmm. OT 3a4aHHOTO
YCUMNEHUA 3aBUCUT, HACKOMbKO NOMEXU
OT NOCTOpOHHER 3acBeTkn ByayT Bnn-
ATb HAa CUCTEMY AUCTAHUWOHHOTO yn-
paeneHus, T.e. ee NOMEXOYCTOAYU-
BOCTb. B TnoBom BapuwaHTe npeana-
raetca eMkocTh 2...10 mk®. Ha npak-

TUKe EeMKOCTb 3TOro KOHAeHcaTopa on-




penenneTca TeM, C KaKoro pacCTOAHUA
Mbl XOTUM OCYLLIECTBNATL AUCTAHLWUOH-
Hoe ynpaeneHue. Bonbliee paccTos-
Hue Tpebyet Gonbuwero koadhuuneH-
Ta YCUNEHUN, HO O4HOBPEMEHHO C 3TUM
NOBLILWIAETCA U YYBCTBUTENbLHOCTb K
nomexaM. B nonaensiowem 6onbLuvH-
CTBE UCNbITAHHbIX MHOI0 3aBOACKUX
KOHCTPYKLUUNA (TENEeBU30pOB) NPUMEHA-
NoCb MUHWManbHoe 3HavYeHue eMKocC-
™. B cootBETCTBUM C 3TUM A B ONbIT-

HOM nNpuGope Taicke UCNONb30Ban KOH-
[leHCcaTop eMKOCTbio 2,2 MKD.

Bropoit kackag UHTerpansHoi CXeMbl
AONONHUTENbLHO yCUnuBaeT ynpaenaio-
wue curHanbl. 3aTeM OHW NPOXOAAT
dunbTp NoMex U nocTynawT Ha dop-
MupoBarens umnynbcoB. Ha BeiBope 7
MMC BbipabarbiBaloTcs MUMNYNbCh OT-
puuatensHoW nonspHocTu. 3a atum
KackajoM crneayeT UHBEpTOp, C BbiXO-
1a KOTOPOrO MOXXHO CHUMATb NONOXU-

TeNnbHbIE YNPaBnAoLWME UMNYNLCHI,
MocMoTpuM Tenepb, Kak paboraer
KOHKpeTHaa cxeMa npueMHuka
(pnc.25). Mpexpe Bcero, Heckonbko
CINOB O BKIIOYEHUU NuTaHua. B ycunu-
Tene B Xofle 03HAKOMMEHUN C KOMNNEK-
Tom UMC auctaHUUOHHOTO ynpaene-
HUA yXKe roOBOPUNOCH O TOM, YTO MOTYT
6biTb ABa BapuaHTa. MepBbld cocTOUT
B TOM, 41O nocpeacrteom MNAY ycunu-
TeNb MOXHO NULLb BbIKINOYaTh (BKAO-
YeHWe NPOU3BOAUTCA KHOMNKOK Ha nNa-
Henu ycunurens). Bo sTopom BapuaH-
Te c MNAY Haw ycunurtens Kak BKAoYa-
eTcA, Tak W Bblknovaerca. Mapa
SAA1350+SAA1351 noasonset obec-
neyutb obe Bo3MoxXHocTU. B onbiTHOM
npubope peanuaoBaH BTOPOA BapyaHT,
T.€. BKIMIOYEHUE U BbIKMIOYEHUEe yCunu-
tens ¢ MNAY. OgHako, Ans atoro Heob-
XOAUM GroK NUTAHWUA AEXYPHOTO pexu-
ma (Stand by). 3apa4a aroro 6noka
COCTOUT B TOM, YyTOObI HE3aBUCUMO OT
camoro ycunurena obecneuvBartb nu-
TaHueM npuemHuk Y.
(Mpoaonxexne cneayeT)
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Psidom ¢ menegoHoM

A.KALLKAPOB,
r.C.-Netepbypr.

“AnTunoacaymka’

} Tenedronnas nunus §
=
j =
S
(=]
N
>

1
TA1 TA2
vD1 ¢ | VD2

SAT k402 @

—

VS1 Ky101

VD3 KC220XK

&1

[ VS2 Ky101

VD4 KC220 ,

B kBapTupax v oducax cerogHa He
peaKoCcTb BKNIOYEHWE B OAHY Tene-
OHHYIO NTUHUIO HEeCKONbKUX annapa-
TOB, aBTOOTBETYUKOB, haKcoB U T.4.
Ecnu npu pasroeope nogHATb Tpy6Ky
Ha NapannenbHOM TenedOHHOM anna-
pare, TO MOXHO NpocnywaTh BeCb pas-
ropop. 370 BknoyeHue, 0cobeHHO
3NeKTPOHHOTO TenedOHHOTro annapa-
Ta, Nnogvac Aaxe He 3aMeTHO (He Bbli-
3biBaeT Lienyka B Tpybke nepBoro an-
napara) u3-3a 60nbLIOro CoONpoTUBe-
HWA pa3roBOPHOrO Tpakra nocnegHe-
ro.

Y106bl UCKMIOYUTL BO3MOXHOCTb
npocnyuwuBaHus, npeanaraiw coegu-
HUTbL Tened OHHbIe annaparb Tak, Kak
3TO NOKaszaHo Ha pUcyHke. Ecnu cHa-
Ta Tpybka Ha 0OHOM 13 TenedOoHHbIX
annapatog, Hanpumep, TA1, Hanpsxe-
HWe B nuHuu napaet go 10...20 B.
3T0ro HanpsXXeHUs HeAOCTaToOUuHO ANA
OTKpbiBaHWA ctabunutpoHa VD4 v Tu-
puctopa VS2. Moatomy BTOpoit abo-
HeHT (TA2) He cMOXeT yCnbiwarb pas-
roBop (NOAKMOMUTLCA K NMUHWUU), Tak
Kak Tupuctop VS2 zakpsiT. To xe npo-
W30AAET, eCNU NEPBbLIM NOAKITIOMUTL K
nuHuy annapar TA2. B atom cnyvae
aboHeHT TA1 He CMOXeT NOAKMIUYUTL-
CA. ANeMeHTbI NPUCTABKU MOHTUPYIOT-
CA HABECHLIM MOHTAXOM BHYTPU KOP-
nyca tenecOHHOro annapara.

MoxHO npeaycmoTpeTb npuoputeT

OQHOro annapara NO OTHOLWEHWUIO K
Apyromy. B Takom crniyyae Bkrovare-
nem SA1 3ambikaeTca LenNb AUOAHO-
TUPUCTOPHON paseasku, u TA1 nog-
KItodeH K TenedOHHOK CeTu NOCTOAH-

I

HO. 3TOT TenedoH YAOBHO yCTaHOBUTL
B kabuHeTe HauanbHUKa. Moacnywartb
ero ¢ TenecdoHa TA2 HEBO3MOXHO.

Kpome Toro, ecnv Bo BpeMA pasro-
Bopa ¢ TA2 ppyroit aboHeHT CHUMeT
Tpy6ky Ha TA1, To annapar TA1 Bknio-
YaeTca B NMUMHWUIO, a annapar TA2 ae-
TOMaTU4YeCcKu oTKNo4aeTcA oT Hee, Ha
NpaKTuKe NPOUCXOAUT OYEeHb UHTEpEC-
Hbld 3ddeKT: nuHUA He ycneBaeT
cbpocuTLCA, U aBGOHEHT Ha OpPYrom
KOHUEe HefoyMeBaeT, NoveMy BAPYT
U3MEHUICA ronoc roeopsLlero.

BmecTo guoaHbix Moctos VD1, VD2
MOXHO npumenuTs KLI405, KU407 ¢
6ykBEeHHbIM UHAEKCoM A, B, B. Tupuc-
Topbl KY101 rogaTca ¢ nwobbiM GykeeH-
HbIM uHAeKcoM. CtabunutpoHsl VD3,
VD4 ponxHbl BbiTb Ha HanpaxeHue
crabunuzayuu He Huxe 20 B, Hanpu-
mep, [1816A, B.

Nureparypa

A.H. Eecees. Paguonwoburtensckue
yCTpONCTBA TenedOHHOR cBA3N.— M.:
Paavo v cessb, 2000.

ACTbﬂHOB

_epne‘rca c I'IOMOLLIbFO anelcrpomar-
erHoro CLIQNVIKa CT1 KO Opr no Bpe-

_ ercacHH ﬂpu ncnonbsoaanm ans 31Ol

nenu caeronuona 3ATPYAHKTENBHO 3a-
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N.CEMEHOB,

r.Qy6Ha MockoBckon obn.

Mpeanaraemoe pene otnu4aercs
HECNOXHOCTBIO B U3rOTOBNEHWUU U No-
3BonsieT perynypoBatb MakcuManb-
HbIA Tok cpabaTbiBaHuA. Pene (puc.1)
COCTOWT U3 TOKOBOMW KaTYLLKU C MarHu-
TONPOBOAOM-KOHUEHTpPATOpOM Mar-
HUTHOrO NOTOKA, Ne4aTHOW NNaThi, pe-
TYNUPOBOYHOTO BUHTA U MeTannu4ec-
Ko# ckoObl, Ha kKoTopow cobpaHbl BCe
yactu. B kayecTtBe MarHUTO4YyBCTBU-
TENbHOrO aneMeHTa NpUMeHeHa mar-
HUTOYRpaBnaemas Mukpocxema
(MYMC) K1116KMN9 ¢ nacnopTHoOn WUH-
Aykuueir cpabarbiBanua 35 mTn.

TokoBan kaTtylika pene HamoTaHa
Ha hepputoBbii cepaesHuk 3000HM
10 MM U AnuHON 24 MM (4acTb ot M-
obpasHoro ceppeyHuka). Obmortka co-
nepxut 30 BuTkoB NpoBopa M3M1-2
1,3 mm. Mpu Toke 10 A B KaTylike
CO37aeTCA MarHUTHaA UHAYKUWA OKO-

TOKOBOE PLJIE
C TATYNKOM XOJIJVIA

Puc. 1

PerynMpoBDUHbLIN
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no 70 MTn. KoHubl 06MOTKK 4epes oT-
BepCTus B ckoGe BbiBeeHbl HA Nnary.

HuxHAA YacTb Ckobbl 3aMblKaeTCA
NNacTUHKON C BbICTYNOM B BUZE A3blY-

— .

MeTuTb cbou B pabote HH B Havane un

koHiie. Habopa LUk, a NpUMeHsATh B

TaKoM. NpOCTOM NPUBOpe ANEKTPOHHBIN
cYeTIVK BpSiA NK LienecoobpasHo. [uta:

HIe pasrOBOPHbBIX yanoB TA acywects- .«
sieTcst no napannentHoi cxeMe Yyepea

peauctopet R1 1 R2, a pasroBopHble Toki
NPOXOAAT Yepea KoHaeHcaTop.C1. ‘

[eiicTBie 3BOHKA NpoBEpsieTCH Haxa-

THeMm kHonkn S1. ﬂO‘MH]/'eH(\JMBHOCTI(I cae-
YeHust ceeroamona HL1 MoxHO. onpene-
nUTb Xapakrep HeucnpPasHOCTH 3BOHKE.

Ecnu.ceetonuon He CBETUTCH —3HauuT, .
00pbIB LENN, ecrvi CBETUTCA CURBHO —

3aMbiKaHWe, a eCNN CBETATGH HOpMank-
HO, & 3B0HKa HET, 3Ha4uT, HeucnpasHa
MeXaHuKa 3BOHKA,

Pa6ora HH.npoeepsieTcs MHorokpar-
HbIM:Ha6opOoM Liudpst "0”. Mpn oTOM

mnanlvui paspag cdertumka CT1 non-
*eH Noka3bliBaThk oAHY u Ty xe undpy.

[ns ynoGcTBa RONB30BaHUA CHETUUK
pa3aMellieH B KOpnyce KOHTPOIbHOTO
tenedOoHHOro annapara (KTA), U3 ko-
Topore:yhanaoTest 3oHok U HH:A3-3a
BONbLLIOK ANWUHBI CHETYNKA PACHONO-
KWUTb €0 OKHO B CTOPOHY NuLieBoi na-

YUK pacnonaraefca nnawms K naxe-

‘AeHcaTopel tunbtpa C2, C3 ycraHas-
- BAIGTES HA OCHOBaHUN KT
| M OCTanbHbIE fIETany Pa3sMELLIIoTCS Ha

6paH Ha marHuTonpoeoae Y1L12x20. 5'
Cervepan o6MOTKa GOOEPXKMUT 3000

MMNYFBCOB HBATU. He ypacres, Torna
. conpoTuBneHue peanctopos R1 u R2

_pOBATH 3BOHOK v HH

Hen KTA e yna_y"rcn r‘loa'romy cuet-

1, 3 UMdPBI CHNTLIBAIOTCA COOKY:
cJeTiMKa, :
TpaHCQ)opMaTOp anava Tiu KOH-

qumnx

HNacTuHe, 3a|<pblaalom,el7| oTBepcTUE
HH. MpoTuB konecuka MNazwero pas-
pAna B MNacTMHe cBEPNUTCA OTBEp-
cthe. TpaHchopmatop nuTaHus co-

BUTKOB NpoBOAA nan 0,1 mm, Bro-
puiHas — 580 sutkos [13M120,18 mM.

€T1 — 2neKpOMarHNTHLIN CUETINK C
conpatueneHvem: ooMotku 100 OM:
Mpu Apyrom conpotuenenuu nontu-
paetcst pesuctop R1. Ecnin cyetiuk

uenouka HL1-VD1 HepeHoCnTCH Ha
BXOA CXEMbi (NOKa3aHO. nyuxmpom)

yBenM-nBaeTCa 40 5...6 KOm: B:aToM
cnydae cseroavon 6yne"r Kon'rponu-

Ka, KOTOpblM OHa cBOBOAHO yaepXu-
BaetcA B otBepcTuu. C apyroi ctopo-
Hbl NNacTUHKa NoaTaHyTa cnaboit npy-
*uUHKol K ckobe. Ha nnactuHke, Ha-
NPOTUB CEpAE4HUKA KaTyLIKU, NpUKne-
eHa MYMC, BbiBo/bl KOTOpO rUBKUM
NpOBOAOM CoeAuvHeHbl ¢ nnartoi. Ha
nnare pasMelleHbt NEeMeHTbI, NO3BO-
nawowue chopMupoBatb ynpaBnsio-
WUk curHan npu cpabartbiBaHuu
MYMC. MevatHas nnara usonvposa-
Ha oT ckobbl npoknagkoi. Ckoba u
nNRacTUHKa caenaHbl U3 NUCToBOM CTa-
ny TonwuHol 1,2 MM 1 CoeaUHEHbI C
obwuMm nposoaoM.

PerynupoBoyHblit BUHT (M4) BbINON-
HeH u3 natyHu. MpuHuun perynuposa-
HUSI 3aKNMO4YaeTCA B U3MEHEHUU BO3-
AYWHOro 3a30pa Mexay MUKpOCXeMOoR
" cepe4HVUKOM KaTywku. Mpu yeenu-
YeHuu 3asopa Tok cpabaTbiBaHUA yBe-
nuuueaeTca. \aMeHAA KoNu4ecTBo
BUTKOB KaTYLLKW, MOXHO caenaTth pene
Ha 3afjaHHOe 3HaYeHue ToKa.

MapameTpbl pene MOXHO paccuu-
TaTb No hopmyne:

B= Klsﬂ n,
rne K — amnupuueckuit
Ko3dduumeHT (K=0,32);
Imax — MakCuManbHbii TOK, A,

N — YUCNO BUTKOB KaTyLLKW,

BNHeWNU WO walAnHe |



TanHyyem om numaHus

8 — BenuuuHa BO3QYWHOMO
3a3opa, MMm.

Mcxoas v3 nonyyeHHbIX 3Ha4YEeHUN
MarHUTHOM UHAYKUWY, BbIGUpaem noa-
XOAAWYI0 MUKpOCXEMY Unu, UaAs 06-
paTHbIM NyTEM, NO UMEIOLLEACA MUK-
pocXeMe paccuuTbiBAaEM TOKOBY!O Ka-
Tywky. Pacuert no toky avamerpa d u
cedeHva S npoBoaa NpPOBOAUTCA NO
npocTbiM popmynam:

(Mm?);

I
— max
Snpoa‘ :

4 'Snpoa

d= (Mm),

rae j— AoNycTUMas NNOTHOCTb TOKA,
A/Mm2.

3HaueHun | nexart B AManasoHe ot

2 po 10 A/MM2 B 3aBUCUMOCTY OT TUNa

v3aenus, YCNoBUIA OXNaXaeHWA v Bpe-

MeHy paGoTbl. Mapky deppuTta Hano

- K1116KM9

6patb He menee 2000HM. Bce knee-
Bble COeAUHEHUN BLINONHEHb! KIeeMm
“MomenT-cekyHpa”.

He nameHnas obulyo KOMNOHOBKY
pene, a NULLIb 3aMEHWB TOKOBY!O KaTyLLI-
KY, MOXHO W3rOTOBUTbL pasfudHblie
GEeCKOHTaKTHbIE pene ¢ WWPOKUMU BO3-
MOXHOCTAMU. Hanpumep, K KaTylike
NOAKMOYaEeTCA Ta LUenb ycTporncTea At
(punc.2), TOK B KOTOPOW HYXKHO KOHTPO-

Kﬂ,522

Puc.2

nuposartb. Mpu cpabaTtbiBaHu MYMC
DA1 ekmovaetca pene K1, KOHTaKTbl
KOTOpOro BKMoHaloT 3awuTy 8 A1.

Nurepartypa

1. N.CemeHoB. MarHuTtouyscTBU-
TenbHble MUKpOcXeMbl. — Paguomup,
2005, N12, C.26

2. bapanuukos M.J1. MukpomarHuro-
anekTpoHuka., — M.: MK, 2001.

e SAPAL Ni-Cd AKKYMYNATOPOB
HAPACTAIOLLIMM TOKOM
FU1 D.25A VO1...VD& --L[‘I R R2 R
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Enarona;ﬂ cBoeM KoHcTpykuuu Ni- l\(llt:’%} S?H

Cd akkymynaTopbl UMeT AOBONbLHO
Gonbluoe BHYTPEHHEE CONPOTUBNEHUE,
KoTopoe 06paTHO NPONOPUMOHANLHO
KONuU4ecTBy 3apAaa, HaKONMNEHHOro B
anemeHTe. Yem bonble 3apag, TeM
MeHbllle BHYTPEeHHEe CONpOTWUBREHWE
aKKyMynsTopa.

Wa-3a HanuuuaA BHyTpEHHEro conpo-
TUBNEHUN YaCTb 3HEprMU 3apAHOTO TOKA
npeBpatlaetcs B Tenno. Harpee, npesbl-
watowmi 40°C, rybureneH Ana akkymy-
nsaTopa. CnenosaterkHo, 3apsf aneMeH-
Ta HEOBXOAUMO HAaYUHATL C MAnoro ToKa.
Mo mepe 3apsifa BHYTpPEeHHee ConpoTUB-
neHve aneMeHTa yMeHbluaetca. Yem
MeHblLie CONpOTUBNEHUE, TEM MEHbLLE
paccevBaeTcs Tenno U TeM adeKTus-
Hee NPOUCXOAUT 3apAA AneMeHTa.

Tenepb, KorAa BHyTpeHHee CONpOTUB-
NeHVe YMEeHbLUUOCh, MOXHO yBEenuuu-
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BaTh 3apAAHbIA TOK. 3akaHuvBaTh 3apAf
MoxHO TokoM (0,3...0,4)C, rae C — mak-
cuManbHan eMKoCTb aneMeHTa. B npea-
naraemom yCTpoiCTBE ANA ynpasneHus

3apAaHbIM TOKOM UCnonb3yeTca 3apan

KOHAeHcaTopa.

3apsagHoe YyCTPOACTBO COAEPXUT:

- CETeBOW NOHWXAOWWA TpaHcdop-
matop T1 (220/15 B);

R12 200k Y x
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- ABYXNONYNepUOAHLIA BbINpAMUTENb
VD1...VD4 (242A);

- COCTaBHOW 3MUTTEpHbIA NOBTOPU-
Tenb VT1...VT3;

- npubopbl KOHTpONs ToKa 3apsAaa
PA1 v HanpsxeHun Ha akKymynaTtope
PV1,

- 3NeMEHTbl KOMMyTauuu (KHONKW
SB1, SB2, rymbnepbl SA1, SA2).




Mepen BKNIOYEHUEM 3apPAQHOMO YCT-
poWcTBa Haxumaercs kHonka SB2 u,
TEM caMblM, paspsXaeTcs KOHAeHCca-
Top C2. Mocne BKNtoYeHns yCTpoicTea
Haxumaertcs kHonka SB1, u Ha aTtom
KOHAEHcaTope YCTaHaBNUBAETCS Ha-
npskeHne “xonocrtoro xoga” (3,3 B),
nocTynawluliee ¢ NapaMeTpuU4ecKoro
crabunusatopa R5-VD6.

Mpw NoAKMIOMEHHbIX ANA 3apsaa ak-
kymynsitopax GB1 peauctopom R2 yc-
TaHaABNUBAETCS MaKCUManbHas Benu-
YuHa 3apsAQHOTO TOKa (peKoMeHayeTcs
330...350 MA). OCHOBHbIM KpUTEPUEM
NPaBUAbHOCTU YCTAHOBKW 3apsigHOro
TOKa SBNSETCH Temneparypa anemeH-
Ta B npouecce 3apsiaa. OHa He Aonx-
Ha npesbiiwaTte 40°C. KoHTponb Toka
3apsja OCYLECTBNAETCH NO aMmnep-
metpy PA1.

Tenepb kHonka SB1 oTtnyckaercs, u
HaunHaertcs 3apsf. Kodpencatop C2
NOCTENEHHO 3apPSHKAETCA Yepes PesncTop
R3, BospacraeT HanpsixeHue Ha 6aze
VT1, pacter u 3apsaHbid Tok. 3apsg
OKaH41BaeTCH NPUMEPHO Yepes 4 vaca.

OnNekTpoNUTUYECKUIA KOHAEeHcaTop
C2 moxert BbiTb moboro Tuna, Hanpumep,
K50-6 unu K50-16 Ha paboyee Hanpsixke-
Hue 25 B. Ceetoguon VD5 (AN3076)
CRYXKAT ANS KOHTPONs BKIIOYEHUS YCT-
poicTea.

KoHTelriHep Ons akkyMynsTOpOB B3AT
OT CTapOro MUKpoKanbKynsTopa. oAbl
[1242A moxHo 3amenuTs Ha KO202A. B
oboux criyyasix TennooTeoa He Tpeby-
ercA. TpaHaucTop VT3 paamelleH Ha
HeGonbwom paguaTope nnowaabio
okono 10 cm2. B kayecTBe amnepmer-
pa PA1 ucnonb3osaH munnvamnep-
MeTp Ha 1 MA, a B KauecTBe BONLTMET-
pa — MukpoamnepMeTp Ha 50 MKA.

PesucTopbl Ans wyHTa amnepmMerpa
B35Tbl HU3KOOMHbIe, TUna NTMH. Pa-
3yMeeTCH, MOXHO UCNONb30BaTb U
moboro gpyroro Tvna. Pacceveaemasi Ha
HWUX MOLLIHOCTb HeBenuka (okono 0,5 Br).

Peancrtopamu R7 u R9 crpenka am-
nepmeTpa ycTaHaBMBaeTCsH Ha KoHel|
wkanb! npu Toke 1 A, a R8 u R10 —
npu Toke 100 MA (Npu pa3oMKHYTOM
SA?2). BonbTmeTp HacTpavBaeTcs ¢ No-
mouwbio R11 v R12. MNepBbim peaucTo-
pom A06UBaIOTCS MAKCUMANbHOTO OTKINO-
HEHWA CTpenku nNpy Hanpsbkenun 10 B,
BTOPbIM — Npu Hanpsixenun 20 B,

C.ABPAMOB,
r. OpeHbypr.
E-mail: asm_oren@mail.ru
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CumnTbiBaATEnNDb proximity-kapr
“Parsec PR-A05" yctaHaBnmBaetcs B
CUCTEMbI KOHTPONSA U ynpaBneHna [4o-
CTYNnOM B KayecTBe yCTpoWcTBa bec-
KOHTaKTHOR naeHTUMKauMn nepco-
Hana. OH HenpepbIBHO reHepupyer
6e3onacHoe Ans yenoBeka anNeKTpo-
MarHutHoe uanyvenue. lNpu nonana-
HUW B 30HY AENCTBUA proximity-kapTb!
(npnbnuanTenbHO Ha paccTosHUe
1...3 cMm) npnbop ANCTAHUNOHHO CuM-
ThiBAaeT AaHHble U nepenaet MHdoOp-
Mauuio B KOMNbIOTEP CUCTEMbI KOHT-
ponsi. COOTBETCTBEHHO, ecnin Brnaje-
ney proximity-kapTbl UMeeT Npaeo Ao-

Puc. 1 6)

Wia)XOWOL BO232D BXNUWIBINOUWIBDY,

CTyna Ha OXpaHsiemylo Tep-
pUTOpMIO, YNpaBnsAtoLwun
KOHTponnep cpabarbiBaer,
paspelias npoxoA.
KapTonpueMHuk, paspabo-
TaHHbIA aBTOPOM, NO3BONSET
MCNOMb30BaTb AaHHbIE Kap-
Thl KaK nfiatexxHoe CpeacTeo
npy Bbesae Ha CTOsTHKY Mnu
BXOAE B 30HY OTAbIXa WU, TEM
CaMbiM, U3biMaeT KapTbl AN
NOBTOPHOTO UCNOMb30BAHUS.
B kapTax 06bi4HO npowmnBa-
eTca narva M BpeMAa Aen-
CTBURA, NO3TOMY COBMECTHO C
TYPHUKETOM OHW NO3BONSAIOT
aBTOMAaTM3MPOBAaTb NpoUecC
KOHTpONA AocTyna.
KapTtonpneMHuk TpaHc-
nopTupyerT proximity-kapTy ot
BXOAHOWR Wenu K cyuTbiBaTe-
nwo, nagedtngpununpyer, n
€CliM OCTYN pa3peLieH, Npo-
OBUraeT Aanblie B KOHTEN-
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Hep. Ecnuv no kakum-nu6o npuumHam
KapTa He CYMTbIBAaeTCs MK AoCTyn
3anpelleH, OHa BO3BPaLLAETCH KITUEH-
Ty. BHelwH Wi BUA yctponcTea nsobpa-
XeH Ha puc.1an 6.

Cxema ycTpoWCTBa npeacTaBneHa

Ha puc.2. Becb anropntm obecneun-
Baetr MukpokoHTponnep DD1

(PIC12F629). HEX-chain ynpasnsio-
LWen nporpaMMbl MUKPOKOHTpOInepa
npueeneH B Tabnuue. MHdopmaumio
o pabore proximity-kapT MoXHO HaW-

(&) |
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Puc. 2

Th B [1]. Ha Mukpocxeme DA1 cobpaH
crtabunuzatop HanpskeHus (5 B) aons
MUKpPOKOHTponnepa, ontpoHa VU1 u
doTopartyuka VD10-HL1. Opaisep yn-
paBneHUs WaroBbiM ABuUrateneM co-
6paH Ha AUCKpPETHbLIX aneMeHTax
VT1...VT12, R1...R16, VD1...vD8,.
Mocne BKNIOYEHUA NUTAHUA Npovc-
XOAUT UHULManU3auus Bcex nopTos v
perucTpoB MUkpokoHTpornnepa. Knu-
€HT ONyCKaeT B Wenb KapTONnpUeMHU-
Ka proximity-kapTy, B pesynbkrare 4ero
nepekpbiBaetca dotoauon VD10, v
HU3KUA ypoBeHb (MeHee 0,2 B) nocTy-
naet Ha Bxop GP1 DD1 (BHyTpeHHUI
Komnaparop). MukpokoHTponnep or-
pabarbiBaeT KoMaHA4y 3anycka Bpaule-
HWUA ABUraTens TpaHcnoprtepa KapThl
B NPAMOM HanpasneHuu. B pesynbra-
Te Ha BblBoabl GPO, GP2, GP4, GP5

MK BbligaeTtca nocnenoBatenbHOCTb
UMnNynbcoB (prc.3a), v WaroBbI ABU-
ratenb Ha4vHaeT BpalleHue B Nony-
warosom pexuMe (8 TakToB), 4TO
obecneunBaer MakcUManbHYK MoL-
HOCTb Ha Barny, B OTAU4Ue OT LWaroBo-
ro pexuma. Kak Tonbko goroaaryuk
OTKpOeTCs, ABuUrartesnb oCTaHOBUTCA. B
AaHHOM pexuMe yCTpoWCcTBO Gyaer
HaxoauTbCs B TedeHue 3 ¢, oxuaas
cuunThiBaHWA koAa ¢ KapTbl. MoaTeep-
XOeHUEeM ya4HOro CHUTbIBAHUA cny-
KUT 12-BONLTOBLIA (32BUCUT OT CONPO-
TuBneHua R17) ypoBeHb Ha BXxoAe on-
TpoHa VU1, koTopbld BbifgaeT ynpas-
naowun Komnblotep. Mocne aTtoro
CHOBA BKIIO4aETCA ABUratens B Nps-
Mom HanpaeneHuu Ha 0,5 ¢, v kapTa
nonapaet B koHTeiHep. Ecnu nop-
TBEPXAEHWEe NPaBUNbHOCTU KoAa He




Nony4eHo, MUKPOKOHTpONNep BKMIOYa-
€T BpalueHue Asuratens B obpaTHom
HanpasneHuv (puc.36). BpawieHnue npo-
UCXOAUT 10 TEX NOP, NOK& HEe NepeKpo-
€TCA, a 33TeM BHOBb HE OTKpoeTcA do-
TonatTuuk VD10-HL1, T.e. noka knueHt
He 3abeper kaprty. Mocne vero cucre-
Ma BHOBb FOTOB& NPUHATb KapTy.

B kayecTBe UCAONHUTENBHOIO Mexa-
HU3M3 UCNONb3OBAH LWATroBbliA ABUra-
Tenb ot 3,5°-auckoBoAa, Ha Ban KOTo-

poro ofeTa peavHosan Tpy6bka. Mono-
3bAMU ANA KapTOYKW CRyXaT nnact-
MaccoBble HanpaBnslowue AnA Nnart
oT cTtaHkos UlMY. Aina HOpManbHOMR
pabotbl ycTpoOACTBA HE AOMKHO BbiThb
NEpeKkocoB NONO3bER, a Ban JOMKeH
GbiTb poBHbIM. Ecnu Wwarossi Asura-
Tenb He Bpalyaerca, Heobxoaumo no-
MEHATbL MECTaAMU NpOBOAA OT Hero. B
aBTOPCKOM BApWaHTE XKEenThlA NpoBoA
cooTBeTcTBOBaN hase A, Genblit — B,

cvuHuin — C, 3 kpacHblida — D. ®oTo-
AaTt4yuKk pacnonaraerca nepen Banom
Apurarensa Ha pacctosHuu 5...10 mm.
B npouecce Hanaaku 4yBCTBUTEMNb-
HOCTb AaTuuka perynupyertcs noabo-
pom R21.

UcTourunkn nucdopmaumn

1. http://www.fbgroup.ru/index.
php?smid=19&seegid= 7&seesid=
43&curpage=6

r.TYNUKOB,

p.n. KpacHbit Ap
Bonrorpanckoi obn.

Ha npakTuke 4aCTO NpUXoAUTCA UC-
nonb3oBaTh TpexdasHblt ABUraTenb B
ofHodasHon ceTu. Haubonee acpdek-
TUBHBLIA cnocob nycka Asurarens —
NOAKMOYEeHVe TpeTbei 0BMOTKU Yepes
dasocaBuUralouix KonaeHcarop. Yro-
6bl ABuUratenb ¢ a30CABUraIOLWUM
KOHAEHCATOpOM paboTan HopManbHo,
€MKOCTb KOHAEHCATOpa AOMXHa Me-
HATLCA B 33BUCUMOCTU OT 4ucna obo-
potoB. MockonbKy 3T0 ycnosue Tpya-
HO BbINOMHUTb, HA NpaKTUKE ABUraTe-
neM ynpaensaoT ABYyXCTyNEeH4aTo.

BkritoueHue ABuratens Npou3BoaAuUT-
CA C AONOMHUTENbHBIM (NYCKOBbIM)
KOHAEHCATOPOM, 338TeM ero OoTK/oua-
10T, OCTaBNAR Tonbko paboqui. Mpu
paboTe ABUraTens BXONOCTYO UMU ¢
MWHUMAnNbHOW Harpyskou, no obmor-
Ke, BKIIOYEHHOI Yepes dasocasuraio-
LWMA KOHAEeHCATOop, NPOTEKAeT TOK Ha
20...40% 6onblie HOMWUHANbHOIO.
CnepnoBatenbHo, Npu Heforpyske ABw-
ratens HeobXxoAuUMO yMEHbLUTbL eM-
KOCTb KOHAEHCATOpPa. A Kak bbiTb,
€CNU Harpy3Kka MEHAETCA OT XOnocTo-
ro X043 A0 MAKCUManbHOW B Npouec-
ce paboTsl, HaNpuMep, Ha AepeBoob-
pabartbiBatolux cTaHkax? pu makcu-
MarnbHOW emkocTu paboyero KOHAEH-
€aTopa B peXvMe XonocToro xoaa Aeu-
ratenb neperpeeaercs, a NpyU Makcu-
MBnbHOW Harpy3ke U MUHUMBNbHON
E€MKOCTU — 38TOpPMaXuBaerca, a 3a-
TeMm octaHaBnueaetca. [inA ero nycka
HeobXOAUMO CHOBa NOAKMIOYATL AYyC-

3-®A3HbIN OBUIATENDb
B OOQHO®A3HOWU CETWU

a) -w—e
SA2 Cn
-2208
M
Puc. 1 A1 ¢

KOBOW KOHAEHCaTop, 4TO He Bceraa
BbINOMHUMO.

Ha puc.1 n3obpaxeHbl cxeMbl nuTa-
HWUA OBUraTens yepes pasocABuraio-
LM KOHAEHCATOP, NPUMEHAEMbIE Ha
NpakTuke.

MHoto paspaboTaHa cxeMa nycka v
NoOAAEpPXaHUA ONTUMAnNbHbLIX Napa-
METPOB TpexdasHoro ABUraTens npu
NUTaHWUM OT OAHO(33HOW ceTu, CBO-
6ofHan OT 9TUX HedoCTaTKOB. Ynpo-
WEeHH3A cXema AnA o6bAcHeHuA
npuHuuna paboTtbl NnpuBefeHa Ha
pnc.2.

Mpv nofaye NUTaHWUA Ha ABUraTens
TOK 4epe3 Hero B NEPBbIA MOMEHT MakK-

saz . °n
~220B

sal o

cvuManbHbiin. OH npoTeKaeT No nepeuy-
Hoit 06MOTKe TpaHcopmaropa Toka
T1. COOTBETCTBEHHO, Ha €ro BTOpUY-
HO OBMOTKE MakcumarnbHoe Hanps-
KeHue, KOTOpoe NOAAaeTcA Ha nycko-
perynupywouwee yctpoicteso. Kntoy
nyckoperynupytouwero ycrtpoicrea K1
OTKpbIBAETCA U NoAKoYaeT gasoca-
BUralowmit koHaeHcarop. Mocne Toro
Kak ABuratenb Habepert oONTUManbHLIe
060pOThl, TOK Yepes NEPBUYHYID 06-
MOTKY yMeHbwaeTcs, v knoy K1 or-
knwoyaeT koHgeHcaTop. Mpu ysenuye-
HWW HArpy3ku Ha Bany ABWraTens Ao
KpUTU4ECKOW, Npy KOoTopon ABUraTenb
MOXET OCTaHOBUTLCA, KOHAEHCATOP
cHoBa nogktodaeTca. Mpu Harpyake,
Gonblue# XONoCcToro xoaa, HO MEHb-
WeR KpUTUHECKOR, BKITIOHAETCA KOH-
AeHcaTop MeHbLLIeA eMKOCTU, Nponop-
LUOHaNbHOW Harpyske.

Cxema nuTaHus anekTpogasuratens
npvBeseHa Ha puc.3. Cunoeas yacTb
CXeMbl COCTOUT U3 TpaHchopmaTopa
Toka T1, dasocasuraolero KOHAeH-

WaXkowou eQ2909 exnuwienwow sy
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caropa C4, knova Ha Tupucropax
V81, V82, nepeknw4arena Ha-
NpaBnexHun BpalleHua gsurartens
SA1, paspsaHoro pesuctopa R12
v asuratens M1. B yctpoicTee
ucnonb3aoBaH haszouMNynbCHbIA
cnocob perynupoBaHus MoLUHOC-
TWU Harpyskv, aHanoruu4Hbid onu-
caHHomy B [2].

Y3en ynpaenexus Tupuctopamu
COCTOWUT U3 reHeparopa UMAyrb-
coe VT2, VT3, C1, R8, R9, R7,
BbINONHEHHOTO Ha aHanore oAHO-
nepexonHoro TpaHaucTopa. Cdop-
MUPOBaHHbIE TeHepaTopoM UM-
NyNbCbl YCUNUBAIOTCA TPaH3UCTo-
poM VT4 n vyepes UMNynbCHbIA
TpaHchopmarop T2 nogatorcs Ha
ynpaensawLue anekTpoabl TUpUC-
Topoe VS1, VS2.

Ha VT1, VD4, VD5, R2, R3 co-
6paH ynpaBnaembiit pesucTop, Je-
pes KoTopbiA NepuoaU4ecKky 3apa-
*aetca koHaeHcatop C1. Bpems
3apsgku koHaeHcartopa C1 onpe-
AenaeT 3afepKKy OTKpbIBAHWUA T!U-
puctopoe VS1, VS2 no dase.

B 3aBMCUMOCTU OT TOKa, NpoTe-

0.5p

Ixx

Puc. 4
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Kawulero No NepBUYHOR 0BMOTKE
T1, Ha BTOpU4HOA OOMOTKE UHAY-
LUMpyeTca NepeMeHHoe Hanpsxe-
Hue, KOTOpoe nocne BbiNpsaMIie-
HUA anonHbim moctoM VD3 ¢ pe-
nutens HanpsbkeHuna R4-R5 nopa-
etca Ha VT1. Avoasl VD4, VD5
OrpaHU4YUBAaIOT HanNpaXeHue Ha
6a3ze VT1. 1o Tex Nop, Noka Hanps-
XeHue He npesbiwaer 1,2 B, avo-
bl NPaKTUYECKUN 3aKPbIThI U HE OKa-
3bIBAOT BAUAHUA Ha paboty VT1.
Korna HanpsxeHue CTaHOBUTCH
6onblue1,2 B, AMoabl OTKpLIBAKOTCA
v NoaaepkvBatoT Ha 6a3e TpaHauc-
TOpa HanpsxeHue, He NPEBbILLIAIo-
wee 1,2 B. Mpu atom VT1 nonHoc-
Tb0 OTKpbIT. Peauctop R3 orpanu-
YnBaET TOK Yepe3 AMoab!.
BoinpamutensHbit Moct VD2 u
ctabunutpox VD1 obecneuusator
nUTaHWe yana ynpaeBneHus Tupuc-
TOpaMu NYNbCUPYIOLWLUM Hanpsaxe-
HUeM. [1ns CUHXpOHU3aUUU OTKpPbI-
TUA TUPUCTOPOR CO CABUHYTLIM NO
dase HanpaxeHueM, cxema yn-
paBneHua nogknw4veHa nocne
dasocaBuraloLlero KoHaeHcaTopa
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C4. Ha puc.4 usobpaxeHbi ocumnnor-
pamMmbl HaNpAXEHUA Ha BbIXOAE TUPU-
cTtopos VS1, VS2.

Mpy NpoTeKkaHUU HOPManbHOro ToKa
no nepBu4Hoit o6moTke T1 (Nyck ABU-
ratens, MakcumanbHas Harpyaka Ha
Bany) Ha 6asy VT1 nopgaercs Hanps-
XeHWe, NONHOCTbIO OTKpblBaKLLee ero.
3apan koHaeHcartopa C1 B 310 Bpems
onpeaenseTcs CyMMapHbIM CONPOTUB-
nenveMm R2+R6. Bpems 3apagku C1,
a KakK cneAcTBUe, U OTKPbLITUA TUpUC-
TopoB VS1, VS2 MuHUManbHO, U Ha
BbIXOAE TUPUCTOPOB HanpsaXeHUe Mak-
cumanbHo (puc.4a). [lsuratens passu-
BaeT MaKCUManbHY MOWHOCTD.

Mpy MUHUMaNbHOW Harpyske Ha
Bany gsurartens (pexum XonocToro
xoAa) VT1 oTKpbIT HE3HaUMTENBHO UNn
coeceM 3akpbiT. 3apsg C1 npovucxoauT
yepe3z R2+R6+Ryy1. Bpema 3apapa
MaKkcUManbHO, Ha BbIXOAE TUPUCTOPOB
VS1, VS2 umnynbcbl COBCEM OTCYT-
CTBYIOT unv npuobpeTaior BUA OCTPO-
KOHEYHbIX KOPOTKUX WUMRYNbCOB
(pnc.46). MowHOCTL ABUraTens MUHW-
marnbHa. B KOHEYHOM UTOre MOLLIHOCTD,
pa3suBaemas Asuratenem, 3aBUcuUT ot
BPEMEHU OTKPbIBAHWUA TUPUCTOPOB,
4YTO ONpeaenaeTca TOKOM, NpoTeKato-
LW1M No nepBuU4HON obmortke T1,

KoHcTpykuua v Hanagka. KoHcr-
PYKUMA NYCKOpErynupyowlero ycTpoi-
CTBa 3aBUCUT OT UCNONb3yeMbiX fleTa-
nei. B nepByio ouepenb 3TO OTHOCUT-
ca Kk rabaputam KoHAeHcaTopHon Ga-
Tapeu C4. Ee emkoCcTb 3aBUcUT OT
mowHocTu Aeuratensa. Ecnu ycrpoit-
CTBO NpegnonaraeTcs Ucnonb3oBarb
4NA NUTaHUA pasHbIX ABUraTtenei, To
B CXEMY BBOAUTCA Nepekrniovarens,
KOMMYTUPYIOLLMIA EMKOCTb KOHAEHCA-
TopHOI 6aTapeu. MepemMeHHbIR pe3n-
ctop R4 xenarenbHo cHabauThb Lika-
NOW C YKa3aHWeM MOLLIHOCTU.

Hanaaka ycTpoicTBa Npovu3BoaAUTCA
ANA KaXAoro Apurarens WHAMBUAY-
anbHO. PaccMoTpyuM Hanaaky Ha npu-
mepe asuratena A02-31-6Y. Ucnonb-
3yemM coefuHeHue 0BMOTOK “Tpeyronb-
HUKOM".

WcxopHble AaHHble:

- aurarenb A02-31-6Y

P,=1,5 kBT, n=930 06/MuH;

1 (KN0)=0,9; Cose=0,75;

U=220/380 B; 1=6,6/3,8 A.

B nepsylo o4epeab CHUMAEM BOfb-
TaMNepHY XapakTepUCTUKY TpaHcC-
dopmaropa Toka T1 (3aBUCUMOCTb
HanpsAXXeHUA Ha BTOPUY4HOR OBMOTKe
OT TOKa nepBuYHOR O6MOTKW). [nsA
3Toro cobupaercs cxema, nNpueeneH-
Haa Ha puc.5.

Yepes IATP T1 Ha nepeuuHyo 06-
MOTKY NOHUXaoLWero TpaHcgopmaro-
pa T2 nofaem perynupyemoe Hanps-
xeHue, Ko BTopuuHon obmotke T2 ye-
pe3 amnepmetp PA1 nogknwovaem
nepeu4HY0 06MOTKY TpaHcdopmaTo-
paToka T3. Ko BTopuy4Hoi obmotke T3
noaknoyaem sonstmetrp PV1. Usme-
HAR HanpsxeHue Ha [IATPe, cHuma-
eM xapaktepuctuky T3 (npuBeaeHa B
Tabnuue).

CHumaeMm Harpy3o4HYI0 xapakrepu-
CTUKY ABuratens 6e3 nyckoperynupy-
loulero ycrpoicrea (pmc.6). B nposog
nNUTaHWUA ABUraTens BKNO4aeM amnep-
metp PA1.

Mpv noMowM WHypa, HAMOTAHHOTO
Ha WKWB, packpy4vBaeM v 3anyckaem
ABUrarenb. 3amepseM TOK XONnocToro
xona. 3arem yBenuuuBaem Harpysky
Ha Bany A0 OCTAHOBKW ABurartens.
3amepneMm ToK Iy, Npy KOTOPOM ABU-
ratenb octaHoBunca. fJenurensb Ha-
npaxenus R4-R5 (puc.3) paccunTbiBa-
€M, UCXOAA U3 YCIOBUSA, YTO TUPUCTO-
pbt V81, VS2 fomxHbl OTKpbIBATHCA B
Hauane NonyBOSH CUHYCOWUA bl CETEBO-
ro HanpsixxeHus Npy HanpsaxxeHun ¢ T1,
NOMHOCTbIO OTKPbIBAOLWEM TpaH3uc-

Top VT1. lNpu 3tom ToK B NEepBUYHON
o6motke T1 ponxeH 6biITb Ha 20%
MEHbLUIE KpUTU4ECKoro Toka Iy, T.e.
lpa6=0,8  lxp. ManbHeiiiee yBenuie-
HWe Toka He BnuseT Ha paboTy Nycko-
perynupylouwero yctpoucrtea. lpu
3TOM hasocaABUraloLMiA KoHAeHcaTop
C4 nopkniodeH NONHOCTLIO.

EmkocTb kOHAeHcaTopHoi GaTapeu
C4 paccuutbiBaem u3 ycnosui:

- 1. _ P
C—4800U. | 1,73'U'n'COS(p'
= 15 _
'=173220.09.075 = 28 (A)
C = 4800.-38 — 1265 (MKo);
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Mpuuumaem C4=140 mk®. Takyto
€MKOCTb MOXXHO NONYYATBL Napannens-
HbIM coeAuHeHUeM 14 KOHAEHCaTopoB
emkocTbio 10 Mk®. Mopkniouaem ABU-
rarerib K NYCKOperynupyouwiemy ycr-
poncTey. Ha peauctope R4 BeicTaens-
eM MUHUManbHOEe COMNpPOoTUBNEHUE,
Bknioyaem geurarens. YBenuuueas co-
nporueneHue R4, nobuesaemcs nycka
asurartens, He usmensaa R4, nposeps-
eMm nyck ABurarerna npyu nogade Ha Hero
HanpskeHUA. MpyU 3TOM KOHTPONUpPY-
eM Tok Yepes koHaeHcatop C4. OH He
DOMXeH NpeBbiliaTb AONYCTUMBINA,

Myckoperynupyowee yCTpOUCTBO
CMOHTUPOBAHO B METANNUYECKOM KOp-
nyce pasmepamu 370x250x90 mm.
OnemeHThI TwarenbHO U3oNUPOBaHbI
ot kopnyca. Ocb pesucropa R4 (c Ha-

1 2 3 4 5 6 7

8 9 0] 1] 13] 15} 18] 20

191521 91§1132]|173] 21 ] 24 |275] 30 | 33| 36| 41| 45| 49 | 517
™ T2 T3 Puc. 5
PA1
~2208 ! w | O,
PV1
Puc. 6 . . .
(A) AEXKHOW AUINEKTPUYECKON PYYKOiA)
PA1 BbiBeleHa Ha NepefHIO naHenb.
3aechb xe HaxoauTcs nepexnivarens
~2208 M

peBepca fsurartens. [leurarens nog-
Kno4yaetca vepe3 ¢pasHbiiA pasbem.
KoHpeHcaropbl, o6pasyowue C4, —
Tvna MBIT1-1 (10 mk® x 400 B). Tpakc-

WeXXowou e2909-eXxnuenouw sy <o
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Puc. 7

vD5 VT1 VT2

&

cdopmaTtop Toka T1 BwinonHeH Ha M-
0bBpasHom cepaeyvHuKe n3 TpaHcopma-
TOpHOW cTtanu pasmepamu 10x8 mm.
MepsnuHan obmotka Mmeer 1 BUTOK
nposofa B NONUXNOPBUHWUMNOBOW M30-
nAUMK ceyeHmem 2,5 mm2. BropuuHas
obmotka — 8000 suTkKOB nposofga
NnaB &0,1 mm. UMNynbCHBIN TpaHCc-
dopmatop T2 umeet cepaedHuk LLI6x6

u3 deppura 2000HM. Tpu oaunHako-
Bbie 06MOTKM cogepxar no 100 BuT-
kos N3N 0,2 mm. TpaHaucTopsl
VT1...VT4 — niobble kpeMHWeBbIE.
Tupuctopbl VS1, VS2 seibupatorcs,
ncxoan 13 pabouero Toka U gonNycTu-
Moro HanpsikeHus (He meHee 400 B).
B aBTOpPCKOM BapuaHTe UCNoNbL30Ba-
Hbl T50-12-112. BnemeHTbi YCTpOK-

CTBa pas3MeLleHbl Ha NeYaTHoON nnare,
yepTex KOTOpoW NpusedeH Ha puc.7.

INutepaTtypa

1. B.I.bacraHos. 300 npakrudeckunx
coseToB. — M.: MockoBckui pabouni,
1989.

2. Perynatopbl Temneparypb! xana
nasnbHuka. — Pagno, 1992, N2.

N.HATOBULIbIH,
n.Tanarn-Hedrebasa
ApxaHrenbckoi obn.
E-mail: seval@atnet.ru
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C 1 mapta 2006 r. 8 Poccun seegeH
craHgapT “Espo-2”. CornacHo HOBbIM
TpeboBaHusm, cogepxanne CO B oT-
paboTaHHbIX razax He JOITKHO NPEeBbI-
watb 0,5% Ha xonocTtbix oboporax n
0,3% — Ha noBbilleHHbIX. B EBpone
3TOT CTaHgapT 6bin BBEAEH C AHBAPA
1996 r. (ceroaHs BedyLWne NpoOM3BOAN-
TENW yXe roTOBATCA K nepexoay Ha
“EBpo-5"). 3TOT cCTAaHAApT Hanaraer go-
CTaTo4HO XecTkune TpebosaHus Ha pa-
60Ty BCEX 3NEMEHTOB CUCTEMbI NWUTa-
HWUS ABUraTens, Ka4ecTso camoro 4Bu-
ratens n Kadecrtso tonnusa. flaxe
€cnu suraTtenb COBEPLUIEHHO Ucnpa-
BeH, HeoBX0AMMO O4eHb TOYHO BbIAED-
KMBaTb COOTHOLLEHWE BO3ayx/roptoyas
CMeCh.

Ons onTMmanbHOro cropaHuMs 1 kr
Tonnuea Tpebyetca 14,7 kr Bosgyxa.

Toraa obecneunBaeTcs HanuMeHbLLEE
cofep)xaHue TOKCUYHBLIX BELECTB B
BbIXNOMNE, MakcumManbHas 3KOHOMWY-
HOCTb M “CMNOBbLIE” XapaKTepUCTUKN
asurarens. [lJaHHbIA COCTaB CMECH Ha-
3bIBaETCA “CTEXMOMETPUYECKUM”, a OT-
HOLLEHWe CTEXMOMETPUYECKOTO cocTa-
Ba CMECH K UMEtoLLIEMYCS NPUHATO 060-
3Hayartb bykson A. Ecnu A<1 (HegocTa-
TOK BO34yxa), To CMech sBnsieTcs obea-
HeHHON, ecnn A>1 (M3BbLITOK BO3AYXa)
— oboraweHHoN. [Npn TeEXHUYECKOM OC-
mMoTpe asToMobunen 3TOT napamerp
KOHTPONMPYETCH (A0MKEH HAXOAUTLCA
B npenenax 0,97...1,03).

3a pybexom yxe bonee 20 ner ana
noaaepXaHua CTEXMOMETPUYECKOro
cocrtasa NpUMEHSTCA YCTPONCTBA
ONepaTMBHOIO KOHTPONS NPOLEecca Cro-
paHus (No npoAykTam cropaHus) C

opraHusauven obpartHon csasn. JT1o
CTano BO3MOXHbLIM C NOSIBNEHUEM
3NEKTPOHHBIX CUCTEM YynpaBneHus
BNPLICKOM N ONEPEXEHNEM 3AXKNUTaHNS.
CerofHs NpaKkTU4ECKN Kaxabli asToOMO-
6unb, NpeanaraeMbiil Ha pbIHKE pa3Bu-
ThIX CTPaH, OCHALEH TAKOW CUCTEMOWN
KOHTpONS.

Ons paboTbi 3TON CUCTEMBI B BBINYC-
KHOWM KONNEKTOP ABUratens noMeLaeT-
Cs cneunanbHbI KMCNOPOAHLIM AaT-
4YMK, KOTOPbIA Ha3biBaeTca “nambaa-
30Hg" (puc.1). aHHoe ycoBeplueH-
CTBOBaHMWeE CTano anoxanbHbiM B UCTO-
pun asTomobunecTpoenus. Pabouni
3NEMEHT AaTyMKa — NOPUCTLINA Kepa-
MUYECKMI MaTepuan Ha OCHOBe [OBy-
OKWMCU UMPKOHUS, NOKPbITHIN METOAOM
HanbiNeHMs NnaTtMHOW. BbixnonHbie
rassl obTekaT pabodyto NOBEPXHOCTD.
Jatumk pearnpyert Ha pasHuuy mexay
YPOBHEM KMCNOPOAa B BbIXNOMHbLIX ra-
3ax u B atMocgepe, BbipabartbiBan Ha
BbIXOl€ COOTBETCTBYIOUIY PasHOCTb
noTeHLnanos.

Mepsbie “nambaa-soHab” ObinK pe-
3UCTUBHBIMW, T.€. M3MEHSINN CBOE CO-
npoTneneHne. CoBpeMeHHbIE faTYMKN
paboTaloT Kak NoporoBLIE 3NEMEHTHI:
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Hanps»XeHue Ha Bbixoae (prc.2) MoxXeT
NpuHUMaTh NMBO BbICOKUIA NOrMUYECKMIA
ypoBeHb (oboraweHHan cmech), Nnbo
HU3kMii (0begHeHHas cmech). CkopocTs
peakumMn HacTONbKO BENUKa, YTo Anu-
TENbHOCTL (PPOHTA CUrHANa MOXHO He
paccmarpuearhb.

OneKTpoHHOEe YCTPOWCTBO ynpasne-
Hus (YY) asuraTtenem ¢ onpeaeneH-
HOW NepUOANYHOCTBIO (He MeHee 2 pa3
B CeKyHAY Ha XonocTbix obopoTax u
yauie npuv yeBenmyeHmMn obopoTos gsu-
ratens 1M psga Apyrux napamertpos)
CHMUMaeT curHan ¢ “nambaa-3oHga” v
CpaBHMBaET C 3aNOXEHHbIM B NaMATL
3HauyeHnem. Ecnu TekyLuee aHaueHue oT-
nuyaeTcs oT 3a4aHHOro (ONTUMAaNLHOTO,
cooTBeTCTBYOLWEro BbibpaHHomy pabo-
YEMY PEXUMY), TO KOHTpONNep BblgaeT
KOMaHZy Ha yBenvyeHvue unm ymeHbtue-
HWEe ANUTENbHOCTW BRpLICKA TONNMea
hopCyHKamu, T.e. OCYLLIECTBNAETCA ToY-
Has nogcTponka pexuma paboThl aBu-
ratens nog TeKyLULyo cMTyaumo ¢ goc-
TXKEHWEM MaKCMManoHOW 3KOHOMMKM
TONNMBa M MUHMMU3AUWMM BpeaHbiX
BLIOpOCOB.

Pabora AaTyMka BO3MOXHA TOMbLKO
npyv Temneparype 4yBCTBUTENbHbIX
anemeHToB He Hke 300...350°C (MHa-
ye OH He BbifaeT curHan), a npegens-
Han Temneparypa MOXeT [oCTUrath
950°C. Mepsbie mogudmKkaumnm “namé-
Aa-30HA4a” crapanycb pacnonoXuTb
Kak MOXXHO Bnnxe K BbINYCKHOMY Kon-
nexTopy Ansa obecnevyeHus ckopetle-
ro Nporpesa 1 BKNIOYEHWS AaTyuka B
paborty.

CospemMeHHble 30HObI CHabXeHbI
cneunanbHbIM HarpesaTenbHbIM 3ne-
MEHTOM, U MECTO YCTaHOBKM CTaNo He
CTONb KPUTUYHBIM. YCTPOMCTBO faTun-
Ka nokasaHo Ha puc.3.

1 — merTannuyeckui Kopnyc ¢ pesb-
oon;

2 — YNnNOTHUTENBHOE KONLLO;

3 — TOKOCBLEMHMK 3NEKTPUYECKOro
cvrHana;

4 — un3onatop (kepamuka);

5 — XryT npoBoaku;

6 — ynnoTHUTENbHaA MaHxera npo-
BOLOB;

7 — TOKONPOBOASLINA KOHTAKT Luenu
nogorpesa;

8 — HapyXHbl 3aLMUTHBIA 3KpaH C OT-

10004 Usbix, MB Puc. 2
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BEPCTUAMM Ans aTMochHepHOro Bo3ayxa;

9 — cnupanb nogorpesa;

10 — kepaMUyecKnii HaKOHEYHWK;

11 — 3aWMTHBIA 3KpaH C OTBEpCTMA-
MU NS BLIXNONHbLIX ra30s.

Ho HenaBHero BpeMeHU pasHOCTb
NoTeHuManos CHMManachb mexagy cur-
HanbHbIM NPOBOAOM U “Maccoi”. Takue
AaTYMKK BKPYYMBANUChb B BbIXNONHYO
Tpyby ¢ ucnonb3oBaHWeM cneuvanb-
HOI TokonpoBoaaLeH cmasku. Co Bpe-
MEHEM BEPOATHOCTL NPONagaHNA KOH-

Takta ysenuuuBanach. [locnegHue
MoAnUKaUUmM NMLEHbI 4aHHOTO Hego-
cratka. Tenepb “macca” BoiBefieHa OT-
AenbHbIM NPoBOAOM (pnc.4).

YpoBHM CUIHanoB, BbiAaBaeMbiX
B6ONbLLWMHCTBOM AATYMKOB, NPUMEPHO
OOMHAKOBbLI, XOTA €CTb U UCKNIOYEHUS
(1). Huakomy yposHio curHana cootserT-
CTBYeT HanpsXeHue B npegenax
0,1...0,2 B, Bbicokomy — 0,8...0,9 B.
®upmMeHHble 4aTuMKKM OOCTAaTOYHO Ha-
AexHbl. Cpok ux cnyxbbl coctasnsaer
80...160 Tbic. kM npobBera asTomobu-
na. No mepe crapeHus gaTynka Hanps-
XeHWe, COOTBETCTBYIOLIEE HU3KOMY NO-
rMYECKOMY YpPOBH!O, noBbItwaeTca (60o-
nee 0,25 B), a BLICOKOMY — CHIKaeT-
ca (meHee 0,65 B). Tawke ysenuunsa-
eTCs “MHEepPUMOHHOCTL” faTtymka. Ecnu
ero “oTknuK” coctasnseT bonee 250 mc
npu obegHEHHOM roployein cmecu n
6onee 450 mc — npu oboralleHHo N, To
AaT4MK CHUTAETCH HeUcnpasHbiM. 370
— ycpeaHeHHbie gaHHble. MNpu nposep-
K& XenaTenbHO pyKOoBOACTBOBATLCSH
AaHHBIMK NO KOHKPETHOMY AaTuMKy, yC-
TaHOBNEHHOMY Ha aBTOMOGUNb, HO NO-
AobHON MHOopMaUmUK, K coxXaneHuto,
ny6nukyeTcs o4eHb Mano.

B aBTocepsuce ans kOHTpons “nsm-
6aa-3oHAa" NPUMEHATCA cneuunans-
Hbl@ MOTOTECTEpPbI, HO B OMALUHMX YC-
NOBUAX MOXXHO BOCNONB30BATLCS 0BbIY-
Hbim ocumnnorpadom. PoseTtka Ans nog-
KMIOYEHNS K AaTumKy OBbIYHO pacnono-
»€eHa Ha raBHOM XryTe npoBogosB, nay-
wiMx nogd Aecnektopamm Ans CTekaHus
BoAbl C NOGOBOIO cTekna.

JaTtunk cogepXuT odeHb Xpynkue u
YYBCTBUTENbHbLIE KOMNOHEHTLI. [lpun
obcnyXunsaHMKM BLIXNONHOW CUCTEMBI
€ro Henb3s noaseprath ygapam, a Tak-
e NpoMbIBATh KakKMMu-nmbo mooLu-
MW CpeacTBaMn MNK pacTBOpPUTENSMMU.
Mpu ycraHoBKe gartyvka Henb3a Uc-
nonb30BaTb repMeTu-

HeTbipeXApoBoAHbIK NAMGAa-30HA

YepHbii (CUTHANBHBINK)

" Benbie {nonorpes) ’

Cepbii nnu YepHbIA ¢ NORoCco# (“3emna’)

Puc. 4 K, NONUMepH3yioLLve-

CA Npu KOMHATHOM
Temneparype, a Takxke
cogepXatlye B CBOEM
cocTaBe CUMNAMKOH (Ha
pe3bby HOBLIX gaTuun-
KOB YyXe HaHeceHa
cneumanbHas KOHTaKT-
Has cmazska).

srngowouwse 2Adyiog
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Bozpyz aemomobusis

MpexaespemeHHbIA BbIXOA U3 CTPOA
“nambaa-3oHaa” Yaie BCEro Bbi3biBa-
erca:

- NPUMEHEHUEM 3TUNUPOBAHHOIO
BeH3MHa MnKu copepXaiwero Heperna-
MEHTUPOBAaHHLIE NpUCaaKy;

- MHOTOKpaTHbIMW Hey4ayHbiMK NOo-
NbiTKaMu1 3anycka AsuraTens, B pe3ynb-
TaTe KOTOpbIX B BbINYCKHOM Tpybonpo-
BOAE CKanNMBatlOTCA napbl Hecropes-
LLero Tonnuea, CnoCoBHOro socnname-
HUTbCA C 06pa3oBaHMEM yAapHON BON-
Hbl;

- Neperpesom HaKOHeYHUKa faTyuka,
BbI3BaHHBLIM NEPEBOSMU B 3aXKUraHWUK,
HapyLieHUsIMW B CUCTEME KOHTpONs
OnepexXeHusn 3aXuraHua, Korga asuvra-
Tenb NPOAOMKUTENBHOE Bpems pabo-
Taer Ha nepeoboraleHHoN ToNNUBHON
CMecH;

- Yepe3mMepHON “NeperasosBKon”, Kor-
Aa TaxOMeTp HaXoAWuTCHA B “KpacHOW
30HE".

Bo3MOXHbIMM NpU3HaKamuy BbiXxoda
M3 CTPOS KMCNOPOAHOIO AaTyMKa ABNS-
oTCs:

- curHan 6opToBoON CUCTEMBI AMarHo-
CTUKU (3aXuraHvne KOHTPOnbLHON nam-
nbt “CHECK ENGINE” 1 pukcaums on-
peaeneHHbIX KOAOB HeMcnpasHoCcTeN B
namsty [1]);

- KpaTKOBPEMEHHOE 3aXMraH1e KOH-
TponbHoit namnel “CHECK ENGINE”
npu yCKOpEHWUM asToMobuns,

- HeycTonumsan pabora agBuratens
Ha XonocThix obopoTax;

-~ NOBLIWEHHLIA pacxoh Tonnuea u
YXyALLeHWe ANHaMUMKK asTomobuns;

- NOTpPEecKMBaHue 1 3anax rapu B pan-
OHe YCTaHOBKM KaTanuaaTopa, a Takxke
nosbilLieHWe TemMnepaTypbl MNK Harpes
KaTanusaropa [0 packaneHHoro cocto-
AHMA. XapakTepHbiA 3anax TyXnbix auu,
NPUCYTCTBYIOWMUIA B BbIXNONE NpU No-
najaHum B katanusatop 60nbLLIOro Ko-
nUYecTsa HECTOPEBLLErO TONNMBA.

NaTyuk kucnopoga — He CamoCTos-
TenbHOE ycTporcTBo. OH paboTtaer “B
CBf3Ke” C KaTanuTUYECKUM HenTpanu-
3aTopoM oTpaboTaHHbIX ra3os (MHOrMX
asTosnagensues 6onbHO “kycaet” ero
ueHa: 400...600 gonnapos). Katanutu-
YECKMIN HEMTpanMaaTop — TPEXKOMNO-
HEHTHOE YCTpPOWCTBO, NpeaHa3HadeH-
HO€ ANS OKMUCMEHWUA TOKCUYHBIX BE-

wecTs (OKUCK yrnepogda, yrnesoaopo-
[OB M OKWCW a3oTa) A0 YrMEeKUCnoro
rasa, a3ora v Bobl B pesynerate kata-
NUTUYEcKon peakumn. OnTUmanbHan
pabota katanusaropa (HenTpanusaums
npumepHo 80% BCEX KOMNOHEHTOB)
[OCTUraeTcs TONbKO Toraa, Korga Asu-
ratenb paboTaeT Npu CTEXMOMETPUYEC-
KOM cocTase cmecu (puc.5).

[MNponagaHue N UCKaxxeHne curHa-
na ¢ “namb6aa-3oHaa” NpusoauT K yse-
NUYEHNIO COoAEPXAHNA TOKCUYHBIX BE-
WeCcTs B NPOAYKTax CropaHus, a cne-
AosaTenbHO, K PE3KOMY COKpailEHWUIo
cpoka cnyxbbl Katanusatopa.

CTOUT OTMETUTB, YTO A0 HeAaBHEro
BPEMEHW [OBONBHO YacTO NPaKTUKO-
BancA AEMOHTaX HEMCNpPaBHbIX “NAam-
6na-3oHAa” v KaranusaTtopa C nocne-
AytoLien ycTaHoBKOW Tpybbi-BCTaBKU.
Takum o6pasom 6bino “gopaboraHo”
6onblIoe KONWYECTBO WMHOMAPOK
BCNEACTBME HEBO3MOXHOCTU OCYyLLEe-
CTBMNEHUS AOPOrOCTOSALLEr0 PEMOHTA.
Ho ¢ BBeaeHWem HOBbLIX Npasun nNpu
NPOXOXAEHUN TEXOCMOTpa ByaeT Tpe-
BosaTbCca Hanuuue n paborocnocob-
HoCTb BCero obopynoBaHus, ecnu as-
TOMOBUNL OCHAaLLANCA M LWTaTHO (Npu
M3roTOBMNEHUM).

JNureparypa

1. N.HaroBuubiH. lnardHocrmka asToMo-
BUnbHLIX KOMNLtoTEPOB “Opel”. — Pagvo-
Mup, 2006, N3, 4, C.26.

1. “Opel Omega & Senator”. PemMOHT u
TexHuueckoe obcnyxunsaHne. — 3A0
“Andamep Mabrnmwwndr’, C.-Merepbypr,
2001.

2. ANeKTpuyeckoe 1 3neKTpoHHoe 060-
pyfoBsaHue astomobunei. — 3A0 “An-
damep Madnuwnnr’, C.-Metepbypr, 2001.
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Hemano HENPUATHLIX MUHYT NPU-
XOAWUTCS NEPEXUTb BOAUTENSAM
aBTOMOBMNEN, KOraa OHW HOYbIO CaasaT-
ca B CBO MalluHy. B momeHT nocag-
KW, Korga Asepb aBTomobunsa oTkpbiTa,
3aXXWUraeTca 1 ropuT CBET B CanoHe, HO
Kax TONbKO BOAWUTENb 3axNONHyN ABep-
Uy, CBET TyT xe racHer. Y nonpobyinte
Tenepb B TEMHOTE NONACTb KIOYOM B
3amok 3axuraHmsa! MOXHO, KOHEUHO,
BKITIOMUTB CBET B CArOHE BLIKMNIOYaTenem
Ha noTono4Hom nnacpoHe. Ho notom ero
npuxoauTcs BbikNoYyath. Bpoae 6bi, u
HecnoxHan npoueaypa, Ho SBHO M3bbI-
TOYHAsA, 0COBEHHO €Cnn TOPONULLBLCS.
Ot Hee xenaTtenbHo M3baBnTbCS.

Mpeponaraemoe yCTPONCTBO NO3BO-
nAeT caenatb 3TO BeCbMa npocTo. [Mpu
3TOM OCBELEHME CanoHa 3axuraercs
npu OTKpbIBAHWK ABEpEeW, HO nNpogdon-
XaeT ropetb HEKOTOPOE BPEMA W NOC-
ne ux 3akpbiBaHus. Bpems ropenus
noaGupaeTcs nNpu HaCTPOAKE CXEMBb
(06b1qHO focTaTouHo 6...12 ¢). Cxema
(pnc.1) 6bina onybnwkosaHa 8 [1]. Nlam-
na nnacdoHa HL1 3axuraercs npu 3a-
MbiKaHUKM N0WBGOro M3 KOHTaxkTOB
SB1...SBn, ycraHOBNEHHbIX Ha ABEPSAX.
Ecnu Tenepb 3akpbiTh ABEPb, TO KOH-
TakTbl SB1...SBn pa3oMkHYTCA, HO CBET
B CAnoOHe He NOracHeT, T.X. TpaH3ncTop
VT1 oTKpoeTca TOKOM 3apafa KoHAEeH-
catopa C1 yepe3 nepexon 3mMuTTep-
6a3a TpaHauctopa. Mocne 3apaga KoH-
aedcatopa C1 TOK Yepes TpaH3uCTop
npekpataeTcs, 1 oH 3anupaerca. Jlam-
na HL1 racHet. Mpu o4epeaHoOm OTKpbI-
BaHWKU OBEpen canoHa (3ambikaHuu
koHTakToB SB1...SBn) koHgeHcaTop
C1 paspsaxaetcs yepes guog VD1 u
NOAroTaBNMBAET CXEMY K O4EPEaHOMY
umkny pabotbi.

B cratbe aBTOp pexomeHposan uc-
Nonb3oBaTb COCTABHBLIE TPAH3UCTOPLI
Tvna KD366, BD676, BD678, BDX54,
TIP125, TIP126. K coxaneHwo, B Ha-
CTOSILLEE BPEMSA MOXKHO foCTaTh TONb-
ko BD678, TIP12 Ha papguopbiHkax
KpynHbIX FOpPofoB.

Ons vMcnonb30BaHUSA aHanOrMYHbIX
OTEYECTBEHHbBIX TPAaH3UCTOPOB, HaNpu-
mep, KT973b, notpebosanock He3Ha-
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YUTENBLHOE U3MEHEHUE CXEMBI (pUC.2).
Ovon VD2 MmoxeT bbiTh NtobbiM Mano-
MOLLHBIM, Hanpumep, K[1522. bes Hero
TpaH3uCTOp “3aBucaer” W nepecraer
ynpaBsnsTbCs.

YyuTtbiBasA, 4TO HaMbonbLIy Npu-
BNeKatenbHOCTb ANA paguontobure-
new umeer cxema, He Tpebytouwlas ge-
hULUUTHBIX TPAH3UCTOPOB UK X noabo-
pa, 6bina ucnbitaHa cxema Ha puc.3. B
HEeN NONy4aeTcs 3HAYUTENBHO MEHb-
Lee HaNPsXKEHWE HACLIWEHUS TPaH3n-
cropa VT1 (KT837E, O u gp.) — okono
0,6 B. C coctaBHBIMU TpaH3UCTOpamn
(KT973, KT825) oHo goxoaut oo 2 B. 1o,
B CBO0 OMEPEb, YMEHbLLAET CKayku Ap-
KOCTW Namnbi NOCNE 3akpbiBaHUs ABe-
pu.3agepkKa OTKIMIOYEHUS CBETa U3Me-
Haetcs nogbopom emxoctn C1.

Ycrpoictso cobpaHo Ha neyartHow
nnare, 4YepTex KOTopoh npuseneH Ha
puc.4. Cnegyer nogyepkHyTb, Y4TO OT-
BEPCTUA B NnaTte CBEpPNnATCA TONbKO
nog BuiBoAdbl TpaHauctopa VT1 v noa-
soasume nposogHuku: XP1 n “semng”
(pwuc.5). B npuHumne, “3emMnsHOR” Bbl-
BOA K NNaTe MOXET U He NoaKMNoYaTh-
cq, ecnn Metannuyeckuin gnavey
TpaH31CTOpa COEAUHEH BUHTOM C KOp-
nycom asToMobuns.

Mocne ycTaHOBKW Ha NNATy BCEX 3ne-
MEHTOB Y NpOBEpPKN paboTocnoCcobHo-
CTU CXEeMbI LlenecoobpasHo 3arepmeTi-
3UpoBaTb KOHCTpYKUMO. [ns 3TOro no-
AOWAET UMEWAnAcs B npogaxe “xo-
nofHas csapka” Ans pemoHta 6atapen
OTONNEHUs (NpeaBapUTEnbHO cneagyet
NpoBEepUThL NPOBOAUMOCTb 3aTBEpAEB-
LIEeN “cBapKU”, NOCKONbKY B HEKOTOPbIE
BUAblI “XONOAHON cBapku” gobasneH
MeTannNUYecKMin NnopoLLok). EctecraeH-
HO, Ha MeTanNNUYeCcKUi paguatop TpaH-

Puc. 4 Uit

suctopa VT1 repmMeTuk He HaHoCUTCA.
OH O0MmMKEH UMETH XOPOLLUIA TENNOBON
N 3NEKTPUYECKUNA KOHTAKT C KOPNyCOM
asTomobuns.

fureparypa

1. Dusan Petrik, Prakticky doplnek
pro auto. — Prakticka elektronika,
1996, N9, C.23.

KHOMOYHbIW BKMIOYATENDL 3NEKTPOMAIHUTA

Mpepnaraemas cxema no3sonser
BKNIOYATh W OTKMNOYATL INEKTPOMArHuT
3aMKa ogHOM KHoNKon. Cxema notped-
NSAET B XAYWEM peXUME O4eHb Mankbii
TOK U 3awmuieHa OT KOpOTKOTO 3aMbl-
KaHWs BbIXOAa.

Mpw BKNIOYEHUU NMTAHWUA TPAH3NCTO-
pbl OCTAOTCA 3aKPbITHIMUY, @ KOHAEHCA-
Top C1 6bICTPO 3apsAXaeTca yepes ue-
nouky pesuctopos R1-R2-R3 npakrtu-
4YeckU OO0 HaNPSXKEHUA nUTaHus. Tpn
HaXKatn KHONKN S1 3apsKeHHbIA KOH-
neHcarop C1 nogkntoyaercs k base
TpaHauctopa VT1. 3a cuer Toka pas-
psga C1 tpaHauctop VT1 oTkpbiBaeT-
CHl, ero CONpPOTUBNEHNE 3MUTTEP-KON-
NEKTOP YMEHbLUAETCS, YTO, B CBO OYe-
peab, BbI3bIBAET OTKpbiBaHUe VT2 U
VT3. HanpsixkeHne nutaHus yepes oT-
KpbITbl€ TPaH3UCTOPLI NOCTYNAET Ha Ka-
TYLIKY 3neKkTpomarHuta. TpaH3ucTopsl
OCTalOTCH OTKPLITHIMU, @ C1 paspsixeH-
HBIM W NOcNe oTnyckaHus S1.

Mp# nosTopHOM HaxatTuu S1 pasps-
XeHHbIW koHaeHcatop C1 wyHTUpyeT

6a3y VT1, oH 3akpbiBaeTcs BMecTe C
VT2 u VT3, u anektpomarHur obecro-
yusaercs. KoHgeHcatop cHOBa 3apsixa-
eTcsa, NoarotasnNMBas CXeMy K HOBOMY
BKNIOYEHMIO,

MakcumanbHas YyactoTta nepekniode-
HWA cocrasnsaet okono 1,7 Iy,
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Paduo, menegu3us, enekmpoHuUKa
N10/01, C.24.
Mamepuan nodzomosun B.Hosukos.
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A36yKka cXxeMOmexHUKU

BO3BPALAACH K HANEYATAHHOMY

(“PM”11/05, C.24)

B crarbe A.KongyHoBa pacckasbisa-
€TCA 0 CBOMCTBAX WM NpemMyiecTaax
MOLUWHBIX NepeknyaTtenbHbIX none-
BbIX TPAH3MCTOPOB C M30NMPOBAHHBLIM
3arsopom (MOSFET). B crarbe npu-
BefeHa cxemMa “3neKTpOHHOM KHONKK”
(pnc.2). ONbIT NOBTOPEHUSA KOHCTPYK-
UMK nokasan, 4to Cxema CoaepxuT
owunbku, ceogawme “Ha HeT” BCe npe-
MMYywecTBa N-KkaHanbHbIX TpaH3uC-
TOPOB NO CPaBHEHMIO C P-KAHANbHbI-
Mu. B cratbe ckasaHo: “...UuBeprop
Ha tpaH3uctope VT1 pgobasneH us3-
3a TOro, 4TO 3Ta MUKpocxema
(K561TM2, 4013) nobut “rnounTs”.
Mpu “1" Ha Bxopgax “R” n “S” Ha ee
oboux Bbixogax rakxke ‘17, r.e. npu
06bIYHON Cxeme BkNoueHus (puc.3)
Tpurrep 3abnokupyercs. BepoaTHocTb
3TOro XOTh M Mana, Ho cyuiectayer. C
BHEWHWM MHBEPTOPOM Ha TPaH3NCTO-
pe unu NoboM NOrMYEcKoM snemeHTe
C vHBepcHein BNnoKMpoBKa HEBO3MOX-
Ha".

Ha camom pgene, 370T reHeparvop
(puc.3) paboraer oyeHb CTabunbHO
yxe MHoro ner B “npeobpasosarene
ans anekTpobpurebl” [1]. Ha npaktu-
Ke HecTabMnbHOCTb OPUIMHANBLHON
CXeMbl reHeparopa He npesbitaet 5%
B AMana3soHe NMTaWMX Hanpsixe HUA
6...15 B. flocrtarodHo fgobasuTh BCEro
TPU 3NeMeHTa: KOHAeHCaTop, pesanc-
TOp ¥ anop (COrNacHO UCXOQHOW Cxe-
me) 1 “3aseMnutb’ Bxoabl TpUrrepa
DD1.2 (puc.2). Torga MOXHO WUCKMO-
yntb tpaHauctop VT1(KMN501) — oH
6onblle He HYXEeH, a TaKkKe YMeHb-
WKUTh HOMUHAN dUNbTPYIOWEro KOH-
pexcaropa C8 B gecarku pas. “Into-
ynt” He mMukpocxema K561TM2, a
Hanuyue “nnasatwowiero” noreHuma-
na, HaBseaeHHOro Ha ee “Bucauwime”
BXO/Ibl, KOTOPLIN BbI3blBAET OQHOBPE-
MeHHOE OTKpblBaHWe BbIXOAHbIX TpaH-

PAH3UCTOPDI

K.BOPUCEBW\M,
r.MuHCK.
E-mail: K.Borisevich@tut.by

ABIYCT

“opebesra” onpegenseTca NOCTOAH-
HOM BpEMEHMU MHTErpupyowen uenod-
kun C1-R2. Pesncrop R1 npegHasHadeH
AN paspsgku koHgeHcartopa C1 noc-
ne BbIKNIOYEHUA NUTaHKUA, a Takke ero
nepesapsaku NOCNe OTNYCKaHMS KHON-
k1 SB1. Mpu BKAOYEHUM NUTAHMA BTO-
pasn uHTerpupytouan uenodyka (C2-R3)

{(+11 B) VD2 K521 +12B
ca| Qra |31  Tc4
0,1MK 100k [ 22Mk x 16 B 0,1k R8 10k VD5 KA521
VD3 ,, K521
vD1 prEk
Kkns21 | ReISK
1,2M 10k Al i B _|| ol | 17| |3
] 3 ] I 11 ]
| G C5 1000 o - DDA1.2
S s ? '_{ = 3s | +1_2 K Harpy3ke
Yaen 4
“anTngpe6eara” 7 C6 1000
= R3 10k R&K RS 100k
0
1 ! 1 VD4 KO521°

3UCTOPOB MUKPOCXEMBI M NPUBOAMNT K
cbosm B pabore reHeparopa. Moapob-
Hee 06 3TOM MOXHO NpounTaTh B TeX-
HUYyecKoW paokymeHTauum Texas
instruments (SCBA004C) [2].

Kpome Toro, ecnu Bxog cbpoca R
tpurrepa DD1.1 (puc.2) He Byper 3a-
3eMneHd U octaHeTtcs noj “HaBegeH-
HbIM” NOTEHUWANOM, TO Ha UHBEPCHOM
BbiIxofe tpurrepa DD1.1 ycraHosurcs
crabunbHas “1”, n oH bonblle He BY-
et pearnpoBaTb Ha HaXarus KHOMNKK
SB1. lNMoatoMmy ero takxe HyxHo 3a-
3emnutb! Mocne 31010 HMKakmMx cbo-
es B pabote cxembl He Habnofaercs.
Kcraru, mukpocxema K561TM2 pabo-
tocnocobHa B LWMPOKOM auanasoHe
TEMNeparyp okpyxawuwen cpegbl (0T
-40 po +85°C).

Mpennaraw ncnpasneHHbin Bapu-
aHT CXeMbi, HapexHo paboratowmnn
npu 6GONLWOM YpoBHE NynbCauui B
WHMPOKOM AManasoHe NuTatouwmx Ha-
npsxxeHuA. 3peck Ha anemeHTax R1,
R2, C1 BbinonHeH y3en “aHtngpebes-
ra’, nogasnawwmin nynbcaumm Hanps-
EeHUa, nocrtynawume ¢ kHomnkn SB1
Ha cyeTHbIN Bxog tpurrepa DD1.1.
BpeMeHHON WHTEpBan nogasneHus

GhOpMUpPYET KOPOTKMI NONOXUTEND-
HbI MMNYNbC, YCTAaHaBNWBA WUIA
Tpurrep DD1.1 B “HyneBoe” cocTosiHWe
(ypoBeHb “1" Ha MHBEPCHOM BLIXOAE).
Mpun 3TOM OTKpbLIBAETCA KNOYEBON
TpaH3ucTop VT1 1 3amblkaer 3arsop
MOLHOMo nonesoro tpaHamcropa VT2
Ha obuw i NPOBOA, YTO NPUBOANT K €r0
3akpbiBaHmo. C npsAMOro BbIxoaa Tpur-
repa DD1.1 yposeHb “0" yepe3 nps-
MocMelieHHbin gnoa VD1 noctynaer
Ha Bxog cbpoca R rpurrepa DD1.2 n
cpbiBaet reHepauuto. Mpu atom noc-
negHUn Moxert 3acduKCcupoBaTbCca B
nBbOM COCTOAHUM, @ YMHOXUTEND Ha-
npsixxeHus (VD5, VD6, C7, C8) byner
HaxoauTbCA B XAylwem pexume. Pe-
suctop R8 orpaHuumsaer BbixogHOW
Tok tpurrepa DD1.1 Ha yposHe 1 MA.
370 HeobxoanMO ANA YMEeHbLUeHMs
amnnuTyabl NynbCaUMn HANPSXKEHWA B
uenu NUTaHUA MUKPOCXEMBI, HO, B TO
Xe Bpems (HECMOTPA Ha yBenuyeHue
HOMMHAana aroro peancrtopa 8 10 pa3
No CpaBHEHWO C UCXOQHOW CXEMOMR),
obecneymnBsaercsa 4OCTATOUYHbIN BbIXOA-
HOW TOK YMHOXWUTENS ANA yNnpasneHns
nonesbiM TPaH3UCTOPOM.

Mpu nepsoM xe Haxartum KHONKK
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SB1 Ha BbIxoge uenodkn C1-R2 dop-
MUPYETCS KOPOTKWA OTpUuaTenbHbIi
MMNYNbC, KOTOPbLIA CBOMUM MONOXKU-
TenbHLIM Nepenagom nepebpackisaer
Tpurrep DD1.1 B npoTnBononoxHoe
(“eamHnuHoE”) cocTosHMe.

CuetHblit pexum Tpurrepa obecne-
uMBaAETCHA COEAMHEHMEM €ro MHBEpC-
HOro Bbixofa ¢ MHOPMAUNOHHBIM
Bxogom D. Tenepb yposeHb “0" ¢ UH-
BepcHoro sbixoga DD1.1 3akpbiBaer
TpaHsucTop VT1, a “1” c npsmoro cme-
waer guog VD1 B obpaTHom Hanpas-

neHun u pasbnokupyer redeparop.
MpsmoyronbHblE UMNYNbLCLI C €ro Npsi-
MOTO BbIXOAa NOCTYNAoT Ha NeBbli No
cxeme BbIBoA koHaeHcaropa C7 u 3a-
NycKaT YMHOXUTENb HaNps>KeHun
(vD5, VD6, C7, C8). HanpskeHne Ha
3arsope VT2 pocruraer 20 B, yto npu-
BOAUT K €10 HafleXXHOMY OTKPbIBAHMIO.

MosTopHOE Haxatue kHonku SBA1
npuBedeT K soasparty Tpurrepa DD1.1
B MCXOoAHOE “Hynesoe” CoCTosHWe, B
KOTOPOM OH MOXET HaxoOMUTLCA CKONb
yrolHo Aonro go cnegyoulero Haxa-

TUA KHONKW. eHepauus koneBaHwuin
npekpatwiaerca, u yMHoxuTenb obec-
Tounsaetca. OTKpPbITHIA TpAH3UCTOP
VT1 sambikaeT 3aTBop NONEBOro TpaH-
3ucTopa Ha obwuit npoBsogd, K Harpys-
Ka oTKnw4yaercs.

UcTouHukn nuHdopmauum

1. C.Knapuiyk v B.Knapuyx. Mpeo6-
pasoBaTenb Ans 3NeKTpodpuTBL. —
Paguo, 1989, N11, C.69.

2. www.ti.com. Texas Instruments
Corporation.

BO3BPALIAACHL K HAEYATAHHOMY

(“PM”1/06, C.27)

M.KPACYLIKWA,
r.Cnyuk.

NMATHOCTHUKA

DOEPPUTOB

AKenatw nogennTbCs ONLITOM onpe-
LENEHUA MapKu BbICOKOYACTOTHBIX
deppomarepmnanos. B cnpasouHoit
nureparype HaiT1 ux Mapky no user-
HOW 1 BYKBEHHON MapKMpoBKe A0BONb-
HO 3aTpyAHUTENbHO.

®eppuThl — 370 heppoMarHUTHbIE
nonynposogHuku, obnagatouime BbICO-
KOM MarHMTHON NPOHMUAEMOCThLIO,
oueHb 6ONbWKUM CONPOTUBNEHUEM
3NEKTPUYECKOMY TOKY M, cnegosa-
TeNbHO, ManbiMKU NOTEPSIMKU OT felt-
CTBUI BUXPEBLIX TOKOB. 10 TEXHONO-
rMN U3rOTOBNEHMS OHU NPEACTaBNNAIOT
cobon kepamuky u moryt obpabarki-
BaTLCH TONbLKO WNUdOBAHMEM.

®eppuThl ¢ 6onblOH MarHMTHON
npoHuuaemoctbio (Mapku 1000...3000)
MPUMEHATCA ANS U3rOTOBNEHNSA
ceppeyHunkos H4Y-tpancdopmaro-
poB, UMNYNLCHbLIX TpaHCchopmaTopos
ans npeobpasoBatenen Hanpaxe-
HWA, TpaHcchopMaTopoB CTPOYHOMN
pa3sBepTk1 TENEBM3MOHHOM annapa-
TYpH U T.0.

®epputbl Co cpegHein MarHMTHOM
npoHuuaemocTbo (Mapku 200...600)
NPUMEHSAIOTCA NS U3rOTOBNEHUA Cep-
AevHuKos TpaHcopMaropos, pabora-
owKx Ha yactorax ao 1...3 My, ®ep-

pUTL C MAnNon MarHUTHOW NpoHuuae-
mocTbio (BY10, BY12, BY15 1 ©15)
NPUMEHSAINTCH ANS U3rOTOBNEHWUA Cep-
OEYHUKOB BbICOKOYACTOTHBIX KaTyllek
MHAOYKTMBHOCTM (paboune 4acToTel —
Ao 50 Mlu).

dakTuyeckas BenMYMHA MarHUTHON
npoHMuaemMocTn heppuToBoro cep-
OEe4YHMKE MOXKET OTNMYATLCS OT Mapoy-
HoW Ha %10...12%. MapkupoBouHble
3HaKW, HaHocuUMble Ha deppuUToBbIE
CepAeyHuKku, npuseageHbl B Tabnuue.

Mpu HamoTke 0BMOTKM Ha heppuTo-
BOE KONbLUO Heobxoaumo 3akpyrnutb
€ro HapyXHble U BHYTPEHHUE KPOMKM
npu1 noMoLM abpasnBHOW LUKYpPKK vnu
anmasHoro Haaduns. ITUM NpeaoTs-
pawaeTcs nospexaeHne NakoBon M3o-
nauuun nposoga. Mpu M3roToBREHUK
MoLLHbIX Npeobpasosarene (2...4 kBT)
ansa Karywek TpebyeTcs NnpoBog ceve-
HWem S=6...8 Mm2. HamoraTk KaTyluky
TakMM NpoBoAOM (LIMHON) NpakTuyec-
KU1 HEBO3MOXHO. B 3TOM cnyyae nocry-
natt TaK. bepercs obMoToUHbIN Npo-
soa Anametpom 0,55...0,72 mm. Onpe-
Aensercs ero cedyeHune no opmyne

2
s =1,

Mapiuposounnii
- IHak
{Crapoe BoIHANCHUE)

M3 kpacHbIl
M2 KpacHulis
M1 kpacHbii
-[iBe Benble nosocs
bBenas nonoca
OBe xentuie nonocol
Xenras nonoca
YeToipe kpacHble nonockl
[Be KkpacHble nonocsl
[Be kpacHble Touku
Kpacnan touka
Ree ronybuie To4KKM
Fony6as Touka

Mapxa
. deppura

HM3000

HM2000
HM1000
HH2000
HH1000
HH600
HH500
HH400
HH200
BYS0
BY25
BY15
BY10

3arteM onpefensieTcs KONUYECTBO
NpPOBOAOE B XryTe

S
N S

Mepen HamMOTKOM XIyT cnerka csu-
BalOT Npu noMowmn gpenu Tak, 4tobwl
npoBoAa 8 HEM pacnpeaenvnuch pas-
HOMEpHO, HO 6€3 HaTsXeHus.

MpuMeHeHne heppUToBBIX Cepaey-
HWKOB NO3BONAET YNYYLIUTL Napamer-
pbl npeobpa3sosaTenen. B ycTpoiicrse
INEKTPOHHOro 3axkuranus [1, 2] nosbi-
waowmin TpaHchopmarop 6bin usro-
ToBNeH Ha marHutonposoge LL12x15
13 peppura HM2000. Norpebnenne
TOKa OT reHepatopa yMeHbLMNOCh Ha
12..17%.

B xo3siicree paguonoburens vac-
TO HeobxoAuM CBapOYHBLIN annapar.
Ero ocHoBHas geranb — noHuKao-
wuin TpaHcopmartop. A usrorosun

€ro 13 TpexX CKNeeHHbIX BMecTe Koneuy
K126x80x12 HM1000. MepsuuyHas

d

MINHXAUWOWaX eXAQEY



A36yKka cCXeMomexHUKU

obmotka coaepxut 220+15+15 BuT-
KoB nposoga M3B-2 6x0,67 mm. Ans
nepeknoyYeHus cekunin oGMoTok uc-
nonb30BaH NepeknYarent oT Marasu-
Ha conpotusneHuin. Bropuunas obmot-
Ka HamoTtaHa WwuHol NM3BM 1,95x4,4 MM
u cogepxut 60 BUTKOB. BMECTO LUNHBI
MOXHO BLINOMHUTL HAMOTKY XIyTOM
NpoOBOAOE CYMMApHLIM CEYEHUEM HEe
MeHee 8...9,5 MMZ. MepsuuHyo 0BMOT-

Ky U30NUpYoT OT BTOPUYHOM 2 CRNosMU
KMNepHoW neHTbl. BropuuHas obmotka
ocTaeTcs OTKpLITOW U 0bayBaeTcs BeH-
mnatopom (BH-2). Motpebnsemblii ot
cetu Tok— 12...15 A. MNpu npuMeHeHun
TMpUCTOpPHOro perynsatopa ua [2] Bos-
MOXHAa CBApKa Ha NOCTOSIHHOM ToKe.

JlntepaTypa
1. M.Kpacyukuin. OnekTpoHHoe 3a-

I

XUraHve ¢ nnasmeHHbIM 3 dekTom.
— Pagnomunp, 2005, N1, C.10.

2. B.KannyH. ¥YnpaBnsiembii TUpuc-
TOpHLIA BHINpAMUTENnL. — Papguo,
2004, N9.

3. I.C.Hemnsanbr. IcToMHUKN 3nekT-
ponutanus POA. — M.: Pagno un
cBa3b, 1985.

4. PM. Tepeuiyk. CnpasoyHUK pagvo-
moburena. — K.: Haykosa aymka, 1982
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YCVlJ'lVlTEJ'lb MMI'IYHbCOB
HA AHAHOI"E TUPUCTOPOB

Pa,qupmo6m'enm YaCTO NPUMENHSIOT ‘T‘MpMCTOpb! ans
KOMMYTaLui. CUNOBbIX Lenen. DTO 06ycnoBneHo mx yc-

‘MeTpaMu. Ha TMPUCTOPE MOXKHO BBINOIHWTE younntens
UMDYNECoB (prc. 1), HO PErynUpoOBAaTE HYBCTBUTENBHOCTL B
3TON CXeMe HEBO3MOXHO, TOCKONBKY OHa 3aBMCHUT OT Tuna

OpaHako HYBCTBMTeanOCTb ATON. CXEeMbI oxasanac:b

C noMotibo ﬂOHOHHWTeanbIX pe3V|CTOpoB M3M€H€Hbl

MbiM noaoGpaHa rnybuHa NONOXUTENBHOM 0BpaTHON cBa-
3u -nonydeHa Heo6xo.qwmaﬂ qucTBMTeanoch

Hecku He notpebnser.

TOMMMBOCTBIO K Meperpy3kam u Manoi MoWHOCTLIO ynpas-:
neHun, 4T0 obecreunBaeTca NXx KOHCTPYKTMBHLIMMU Napa-

NPYMEHsIeMOro TUpUCTopa. Toraa BO3HUKIA Maes nenonb-
30BaTh CXeMy aHarora TMPUCTOpa, oXasaHHylo Ha puc.2. |

CTNULLIKOM BbICOKa ANst KOHKDETHOTO NpUMEHEHUS. ﬂocne‘
“noAroHKA” NONyuNIca BapMaHT, NokasaHHbIN Ha puc3 v

TOKW, NipoTeKAloWMeE B LIENsX aHANOTa TUPUCTOPa, Tem ca-

CXeMa 0TN4aeTCcA BLICOKOM 3KOHOMMUHOCTBIO, MO-
CKOMBKY B OTCYTCTBUE BXOOHbBIX MMI'IyJ'IbCOB TOK npaK‘rw-"

! CMCTEMH NOTUYECKUX INEeMeEHTOB N CTPYKTYDbI KOHKpeT-

ANATENBHOCTBIO MEHBLLIE NOCTOSHHOW BpemeHn RC-uenu,

.10 ANUTENBHOCTY, NPONYCKAIOLIENo MMNYNbChY, AnUTE b=
‘| HocTb KOTOpEIX 6Onblue NOCTOSHHOW BpeMEHU UCNonb-
ayemoun RC-Uerin, v 3agepxusaloLliero 6onee KopoTkie.

/108 B LinpOKUX Npegdenax 3a C4eTM3MEHEeHUA NOCTOAHHON
|- BpemeHn RC-tienei ¢ yHeToM BXOAHOrO CONPOTUBNEHNA

| MCNIONB3YEMON CUCTEMbI NOrMUECKUX 3NEMEHTOB.

"y

* % %

NOMMYECKUA SNEMEHT
3ALEPKKM

Bcaknin norudeckuid anemeHT obnagaer cobCcTseHHon
Sa.qep)KKOM pacnpocTpaHeHus curHarna, 3aBucAwen oT

HOTO (byHKLIMOHANLHOTO 3nemeHTa. OBbMHO 3Ta 3aaep-
HKa HeBENUKa ~— oT.eANHULL HAROCEKYHA ANS nofuyec-
KuX aneMexToB DCJT a0 COTeH HaHocekyHA aAna mano-
Mol HBIx cepyi TTIT.

. YAHOTAA BETPEYaioTCcA chyyau, Korna tpebyeTca 3anep-
KKa NPAMOYronbHbIX UMNYNBCOB Ffopaago Gonbluas, YeMm
cOBCTBEHHANA 3afepXKKa Pa3NUUHLIX MOMUYECKUX 3neMEH-
TOB. [1ns 3101 Uenu c'ycnexoM MoXeT BbiTh nchonb3osa-
Ha npepharaemas cxema. B atom yctpolicTBe pasgent-
HO perynupyercs aagepxkka nepeaHero u 3agHero GpoH-

TOB NPSIMOYTONHOTO BXOAHOTO UMNYibea. KpoMe Toro, fAaH-
Hasi CxeMa He NponyckaeT Ha BbIXOA KOPOTKMe UMMYNbChI

onpenenaolien 3aaepXKy nepeqHero hpoHTa.
dyHKiMoHanbHbIe BO3BMOXHOCTH 3T0TO yCTpoACcTBa
Lunpe; 4emM npocToro anemenTa 3agepXkn. Ero moxHo unc-
Nonb30BaTh ANs paclMpeHns. KOPOTKUX UMRYNbLCOB (3a
cUeT danepxKu:3aaHero HpoHTa npm. Manoi 3agepxkKe
nepe/Hero hpoHTa) U B KauecTBB.CeleKTopa UMINYNBECOB

BpeMeHHble NapamMeTpbl:yCTPOUCTBA MOTYT U3MEHATL-
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UHTerpanbHble MMUKPOCXEMBI
TEA2014A, TEA2114, TEA2124 Bbi-
nyckatorcs oupmoit SGS-THOMSON
MICROELECTRONICS u npepcras-
nsoT COBON KOMMYTaTOpLl BUOEOCHr-
Hanos ¢ OythepHbIMU yCUNUTENAMMU,
MUMEOLMMI 33 MTY NO BXOAY W BbIXO-
oy. Nepeble ase UMC aHoHCHpOBaH®I
B Mae 1996 r., a TEA2124 — B ceH-
Tabpe 1998 r. DnekTpuyeckue napa-
metpbl UMC no3sonstoT € yCnexom
NPUMEHSATb UX KaK B CXeMax ConpsKe-
HUS BLITOBOW BMOEOTEXHUKM, TaK U B
annaparype npodeCcCUOHanNBLHOTo BU-
Oeonpov3soacTsa M pacnpepeneHuns
BMOEOM30BPKEHUA.

Bce ykasaHHble UMC umetot oguHa-
kosyto Lokonesky (puc.1), dyHkumo-
HanbHyto cxemy (TEA2014A nokasaHa
Ha puc.2, TEA2114, TEA2124 — Ha
puc.3) ¥ OTAMYAKTCA NULbL Konuye-
cTBoM 1 koahdUUMEHTaMU YyCUNEHNA
BycdepHbIx yeunurenen G1, G2 n G3,
npuseaeHHbIMKU B Tabn.1, n conporue-
neHuamMmn Harpysok. TEA2014A moxet
MMETb HAarpy3o4dHbI pesncTop conpo-
TuBreHvem He meHee 75 OM Ha BbIBO-
pe 2 v He meHee 600 Om Ha seiBope bB.
TEA2114 1 TEA2124 MOXXHO Harpyxarb
Ha Pe3nCTOpbl CONPOTUBIIEHUEM HE Me-
Hee 75 Om no oboum BbiBopam (2 v 6).

UMC TEA2014A nmeeT 0OUH KOM-
MYTUPYEMbIN BbIXOM, Ha KOTOPOM MOX-
HO MoNy4YWThb BUAEOCUrHan ¢ pasma-
xoM 2 B (ot yposHs 6enoro Ao ypoBHa
CUHXpO). BTopoii, HenepeknioYaembIi
BLIXOQ, BblAAeT Ha Harpy3ake 75 Om Bu-
peocurHan pasmaxom 1 B. UMC obec-
neunsaeT MKcaUnto ypoBHA YepHOro
no suaeosxofam. Bxoabl v BbIXOAb!
MMEIOT 3aLLMTY OT KOPOTKOro 3aMblka-
Hus. MepexopHble CKaXeHUa mexay
KOMMYTUPYEMBIMU BMOEOBXOAAMU HE
xyxe -50 ob.

UMC npepHasHadeHa ans coepuHe-
HWA BMOEOYCTPOMWCTB, a TakXxe Ans
MEXBNOYHBIX KOMMYTaLMn BUOEOCHr-
Hana B pasnUUHOW 3NEKTPOHHOW an-
napatype. Boinyckaercs B kopnyce
DiP-8 (Dual in Plastic). OcHoBHblE

WHTEMPANIbHbIE KOMMYTATOPbI

BUOEOCUIHAIIOB

Puc. 1 TEA2014A, TEA2114, TEA2124
Kopnyc 1 7/ ]e BHEWHWA Bx0Q BUAEO
BLXOA BUOEO 2 E :J 7 MCTOUHUK THTEHUA
Bx0ABupeo 3 [: :] 6 KOMMYTHPYeMbifi BrXDA BUOLO
He ncnoneayetcs 4[] [] 5 HenpmKeHMe KoMMYTALMM
WEIpSXEUMEe
+U KOMMYTaumn
n
0.1 MeP
H
BHOWHWA 7 § 10 k0Om
Puc. 2 exon 520 18 o
KOMMYTHPYBMbif
NOCTOSMHAR Buxoa Buoeo 28
cocTaenAoWan 6 e
n |
KOMMYTURYSMLIA
ex0n BUae0 28 o
Tabn. 1 -
75 Dr
TEAZ014 6 BUXO BUB20
TEA2114 [F 0 S0
TEA2I24 6 6 v "2 e P75 O
6 HanpstkeHWe
+U n KOMMYTaLMUU
0.1 Mk 10K0M
7 5
BHEWHUN 8
BX0A BUAEO H
NOCTOAHHOR §
COCTaBAsIWas
KOMMYTUPYEMbIA I 3
B8X0A BuUAeO l—T 750m
KOMMYTUpYeMbifi
BbiX0A BUABD
750M
BbiXOL BUACO
Puc. 3

napameTpbl TEA2014A npusegeHbl B
Tabn.2 n 3.

Mukpocxema TEA2114 paboraer
aHanornyHo TEA2014A. Oba ee Bbl-
X0Qa MOXHO Harpyxarb pe3ucropamu
conpoTusneHnem He mMenee 150 Om.
Pa3Mmax BMOEOCUrHAnNoB Ha KaXaom
BbIXOJE nonyyaercs He meHee 4 B.
Monoca nponyckaHus (18 MFu) nosso-
nseT ncnonb3osarh €€ B BUOEOTEXHN-

Ke, paboralowen ¢ WMPOoKONONOCHbI-
mu TB-curnanamu (C-MAC, D-MAC, D2-
MAC). UMC sbinyckaercs B Kopnyce
Tuna DIP-8. OcHoBHBIE NapameTpbi
TEA2114 npuseneHb B Tabn.4 u 5.
Mo npuHUuny pabotsl TEA2124 He ot-
nuyaerca or onucaHHbix Bbitie YIMC.
Pa3smax BuaeocurHana Ha oboux Bxo-
pax pomkeH BTk paseH 2 B. UMC 8bi-
nyckaercs 8 kopnyce DiP-8. Ee ocHos-



ABIYCT

Ta6n. 2 Ta6n. 4
dnexrpuueckue napamerpbl TEA2014A q InexTpudeckie napameTpol TEA2114, TEA2124
HanpskeHue nutanus, B 12 Hanpsaxeuve nutanvs, B 8
Tok notpebnenus, MA 45 Tok noTpebnenvs, MA 25
Paccevsaeman MOWHOCTbL, MBT — 400 | fipeABnbHO AONYCTHMEIE NapaMeTphb)
NpenenbHo AONYCTHMbIS NapameTpbl HanpsaxeHve nutanus, B, He 6onee [ 14
HanpsaxeHnve nutanus, B, He Bonee 18
MuHUMansL Hoe Harpy3ovHoe conpoTusnesve, OM, He MeHee:
MuHUManbHOE Harpy3oyxoe conpoTusneHue, OMm, He mexee:
- Ha BIBOAE 2 75 - Ha BbiBOAax 2, 6 75
- Ha sniBOAe 6 600 Pabouan Temnepatypa, °C 0...470
Pabodan Temnepatypa, °C 0. +70 Temnepatypa XpaHenws, °C ~40...+150
Temneparypa xpaHehus, °C -40...+150
pepe Tabn. 5
Tabn. 3 APAMETD " " oBMA: Ma
ABAMETD 7 Sy A HanpsxeHve nutanusa, B 6,5 - 13,2
Hanpaxekxue nutaHua, B 8 - 14 MoTpebnaembiit Tok, MA 10 25 -
NoTpebraeMbii TOK, MA _ 45 _ Paamax BxogHoro curtana, B (suis.3) - - 4
Pa3max BXOAHOro CWrdana, B (sbis.3) - - 45 Pasmax BXofiHOrC curHana, B (B“B‘av) - - 2
Pa3amax Bxo4HOro curHana, B (Buis.8) - - 2 YpoBenb NOCTOAHKOA CocTaBnAlLed, 16 19 22
B (8biB.3, 8) : i ’
Bxoparoe conpoTtusnexne, KOm —
(8biB.3, 8) 50 - - BxoaHoe conpoTvsneHue, KOM 50 ) ;
NepexofHble UcKaxeHua mexay 50 (sbiB.3, 8)
Bxonamu, a6 - - - MNepexoaHbl e UCKaxeHa Mexay ; 50 )
Paamax BbIXoAHOr0 BuaeocurHana, B 2 Bxonamu, Ab
(BbIB.2) 2, - - Pa3max BbixoAHOro Bugeocurdana, B 3 4 :
Pa3max BbixOaHOro BuaeocHrHana, B (8bi8.2)
(BbiB.6) 4 - b Pa3amax Bbix04HOro BugeocurHana, B 3 4 }
BeixoaHoe conpoTusnexue, Om 10 (8bi8.6)
(BbiB.2) i N BbixoaHoe conpoTunexve, Om ; 1 )
BhixopgHoe conpoTuenexve, OM 25 (BbiB.2, 6)
(Bb!B.6) : - YpoBeHb NOCTOAHHOW COCTABNAOLWEN, 07 11 14
YpoBeHs NoCToAHHON cocTaBnaowed, B 17 20 24 B (818 2, 6) . ! i
(BbIB.2, 6) ! ’ Y Nonoca suaeocurqana, Mry 18 27 -
Nonoca Buageocursana, My, 6 - - Moporceoe HanpsxeHue kommyTauny, B 2,5 3,7 5.0
Hanpsxexne KOMMyTauui 0 _ 3 ConpoTueneHve BxoAa KoMMyTauum, 10 ) _
(naccusHoe), B Om
Hanp axexne KoMmyTauuu (akTusHoe), B 7 - - JIuHeMHbie uckaxeuva, % - 2 -
ConpoTyvBneHne Bxoaa kommytauun, Om 10 - -
JuHedHb e uckaxeHnnn, % - 2 - Ta6n. 6
Tlapamerp . Munmmym  Hopwma
HanpsaxeHwe nuTaHua, B 6,0 - 13,2
NoTpebnaemb i Tok, MA 10 25 -
Paamax BxoAHoro curHana, B } R 2
(8biB.3, 8)
YpoBeHb NOCTOAHHOW COCTABNAKLLEH,
B (Bbi8.3, 8) 16 1.9 22
MepexoaHble UCKAKEHUA MeXay ; 55 )
Bxoaamy, b
Paamax BbIXogHOro BugeocurHana, B
3 4 -
(BbIB.2, 6)
BixoaHoe conpoTuBnexve, Om ) 1 }
(BbIB.2, 6)
YpoBeHb NOCTOAHHON COCTABNAIOLLEN, 07 10 13
B (8biB.2, 6)
Nonoca Bupeocurwana, My 18 27 -
Moporosoe HanpsxeHne KoMmyTauun, B 25 3,7 50
ConpoTUBNEHUE BXOAa KOMMYTaLWK, 10 B }
Om
JInHeMHbI€ Uckaxeuns, % - 2 -

Hble NapameTpbl NpuBeAeHb! B Tabn.4
nb.

Ha onucbiBaembix UMC moxHO co-
Gupatb pasnuuHbie ycTponctsa Ans
obpabotkn BugeocurHanos. YIx npu-
MeHeHMWe He orpaHudusaetca TB-npu-

emHukamu. Ha puc.4 nsobpaxeHa
yactb cxembl TB-mogynsaropa pagwo-
kaHanoB, B kotopom TEA2014A uc-
fonb3yerca B kadecrse BxogHoro 6y-
depHoro ycunurensa U cdukcaropa
YPOBHA YepHOro mogynupyemoro Bu-

neocurHana. PexxekTopHbid punbTp
ZQ1 yaanseT n3 BXo4HOro BUAEOCUr-
Hana 4yacToThbl 3BYKOBOW NOAHECYLWEN.
3710 HeOBX0AMMO AN YCTPAHEHUA UH-
TepdepeHUnn mMexgy nogHecyuwen
3BYKa U BU4EOCUTHANOM.




|B.NACELKWUA)
r.MuHck.

“NBOVHON KBADPAT”

MNpennaraeman aHTeHHa BbINONHEHa
B BuAe pamku. [pocrenwan pamodHasn
aHTeHHa npefcrasnset cobon Nposoy,
COrHYTbIW B BUAe KBaapara, AnvHa cTo-
POHbI KOTOPOro NPUBNU3UTENLHO pas-
Ha YeTBepTU ANWHbLI BONHLI. Paguyc
3aKpyrneHns npu narmbe — Npounssofb-
HbIW, HO He Bonee 1/10 cropoHbl kBaa-
pata. [lpoBog kpenuTcs Ha U3oNATO-
pax, YCTaHOBNEHHbLIX Ha AEPEeBAHHbIX
pacnopkax. OnemMeHTbl aHTEHHbI MOX-
HO BBINONHUTL U U3 CTaNbHbIX, NATYH-
HbIX, MEAHBIX MNWU O0panoMIHUEBbIX
Tpybok anamerpom 10...20 mm.

BepxHsna ctpena 1 coeanHsier cepe-
AuHbI 06enx paMok 1 MoxeT BbiTb Me-
Tannuyeckon. HwkHwwo ctpeny 2 xe-
navenbHO BbINONHUTL U3 M30ASAUNOHHO-
ro mavepuana. KoHubl BubpartopHomn
pamkun 1 KpenaTCa K AM3NEKTPUYECKON
NNacTuHe, U3roTOBNEHHON M3 reTuHak-
ca, TeKCTONMTa UNW OpreTekna TonLu-

1450] 1220]| 930 | 840 ] 770

Hol 6...8 MM pasmepamu 30x60 mm. K
KOHUam pamku 1 npusuH4YmnBsawTCa
Me/Hble NenecTkU ANS pacnanku KoH-
UuoB KoakcuanbHoro kabens. Pasmepsl
aHTeHHb! YKasaHbl B TabGnulle.

Maura ans ycraHoBKkM aHTEHHBI (NO
KpanHen mepe, ee BepXHAA YacTb Anu-
Hoi 1,5 m) forxkHa ObiTh AepPEBAHHOMN.
KpenneHue aHTeHHbI K MayTe NPOU3BO-
AUTCA B UEHTPe TskecTn. Pamkn aHreH-
Hbl PACNoONaratTCa ogHa OTHOCUTENb-
HO Apyroi Tak, 4ytobbl nx Boobpaxkae-
Mbl€ UEHTPbI (TOYKM npecedyeHns aua-
roHanemn keagpavToB) HaxoQUNUCh Ha ro-
PU3OHTaNLHOM NPAMOIA, HaNPaBNEHHON
Ha nepegaTumk.

KoadpbuumeHT ycuneHns aHTeHHb
—2,5...2,8. BbixogHoe conpoTtusneHune
cocvasnset 70...80 Om 1 xopoulo co-
rnacyercs ¢ 75-oMHbim duaepom. Gu-
Aep 13 koakcuanbHoro kabens tuna
PK-75 unu nopgoBHoro npucoeamHsesT-

410 | 390 | 370 | 360 | 345 ] 330 | 320
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CA K To4Kkam A 1 b aHTeHHbl Yepes cum-
METPUpYoLEee YCTPOUCTBO B BUE YeT-
BEPTLBONHOBOIO KOPOTKO3AMKHYTOrO
MoCTUKa Unu wnenda [1].

MockonbKy y ONUCaHHON aHTEHHbI
BCEro ABsa 3nemeHTa, oHa nonyyaercs
Bonee LWMPOKONONOCHOW, YEM MHOro-
3MEMEHTHBIE AHTEHHBI.
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BXOANT
Conference, KOTOPI Ha NepUOANIEcKUX

CNOBAPb
No CNYTHUKOBOMY TB

. {Tpofiorkenve,
Hauano 8 NN1, 2, 4, 5/06)

Hub — koHiieHTpatop. B uutpoBbix

_ceTAX BMAA “3Be3fa” ABNAeTCA Hakonu-

Tenem [aHHBIX NS rpynibl KIMeHTos i

“MOETOM MeXny aHanoruUisiMn Hakonm-

TeNamm.
IF {Intermediate Frequency) —BXog-
Had npomemyroqnan Yactora (S —

‘Standart —-950...1750 Mry, E —

Extended,—- 950...2050 My, W —

‘Wideband — 700...2050 MTu).

IF Bandwidth — nonoca nponyckaxua
MY {0bbiuHo 27 ML)
.Interlace — yepeccTpoyHag kanposas
passeprika.-Kafp nepegaercs 3a asa
NPOXoAA fy4a No Kaapy (Tak HaabiBae-

Mble ‘nonykaape!’). Bupeocurian npu

3TOM 3aHUMAET B fiBa pa3a MeHbluyio
nonocy, Yem npw I'IpOI’peCCMBHOM passep-

y TKG

IP-addresses — M,qenmcbuKaTop KOM-
f1bIOTEPHOIO KOMMYHUKATUBHOIO Y CTPON-
c1ea B cersix TCP/IP. ®opmar.IP-agpeca
=~ 32-pa3pafHoe 1BONYHQe YUCNo.

 [pencrasriser coboin4 rpynnel umbpsnu-

anasore 0...255, payieneHHble MeXCUM-

 BONBHBIM nepuonom BHYTDV 6OGCTRBEHHOM

MOXHO BbIOMpaT 1ioBble HernoBTOpS-

iolmecs 1P-anpeca. Ecnu xe ucrionb3yert-

nofikniodenvie K rmoBanchbiv ceram (-

- TepHety), Heobxoaumo nonyquwe YHW-
'KanbHoro IP-agpeta ans MCKIIoYeHuUs

BO3MOXHOCTY ero AY6NMpoBaHYS,
IRD (Integrated Reciver Decoder) —

v Bmpoeuubm gexogep/qecxpemﬁnep or-

rr U— aremc'reo o mnexomwnuxa«
) oA 3rNaoN OOH: B ero cocras
Kkomuter. World Radio

KOHEPBHLIMSX ONpeAensieT, B 4acTHO-
CTV, HACTOTHbIA NfaH ANs CriyTHUKOBOM
cBA3n. i
Ka-Band — guanasoH Ka (18.::31
lTu) HoBbi (OCBHMBaeMblM) AnanasoH
CIB.
Ku-Band — nuanazou Ku (10 8.
ITu). Bonee OCBOEHHbIN Nkanason CTB'
unch ve_hicle — pakeTa-Hocutenk,

[OCTABNAIOWAS CRYTHUK Ha opbury.

(npe.qoﬁixéuue cnenyer) -




B.BPYCKWH,

r.Kopones MockoBckoin obn.

EMOHT TECTEPA

ABrYCT

TenbHO ¢ 3axumoM Kn1, o6o3Haden-
HbIM 3Hakom “*" (puc.1). YcTpOWCTBO
CUCTEMb! 3ali{nThbl NOKa3aHo Ha puc.2
(paccmatpusaetcs Tectep L14342).
[ns Bxniouenus Tectepa Heobxoan-
MO HaxaTb Kpyrnywo kHonky Kr1, Ha-
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800V R19 Yyae 3HaYUTENbHOIC MPEBLILEHNA HO-  XOAALLYIOCS Haf CTPenoYHbIM nhanka-
v R20 MMHaNbLHOTC HanpshkeHust Unu Toka,  TopoM (puc.3). MNpu aToM, HesaBUCH-
300 NPUNOXEHHOTO K NpuBopy, 3NeKTPO- MO OT HaNUYMA UCTOHHUKA NUTaHWA
r] ] 2 ¢ MarHuTHoe pene OTkN4aeT cBouMm  (6aTtapew W3 Tpex aNeMeHToB Tuna
{ KOHTAKTOM OfVH W3 3aXMMOB TecTepa.  AA), sikope 1 pene (puc.2) nputarvea-
K coxanenmio, cama CUCTeMa aBTO-  eTGH K CTaNbHbIM HaKOHe4HuKaMm 2.

|

Meorue paauvoniobuTenu Nonbay-
I0TCA AN N3MEepPERNI CTPENOYHLIMU
aMnepeonLTOMMETpammn (Tectepamu)
npouaBoacTea XXUTOMWUPCKOTo 3aBoAA.
Haw6onee nonynapHbl KOMBUHMPO-
BaHHble npubopbl cepun LI43xx
(L4342, L4352, L14354 v ppyrve). B
aTux npubopax npuMeHeHa asToMaTu-
yecKas 3aiLuTa CTPEeno4HOro HAnKa-
Topa (“ronoBkn”) OT NOBPEXAEHUs NpK
anekTpudeckux neperpyskax. B cny-

. Martudeckon 3awuTtbl aBnaeTcsa “‘cna-

6biM 3BEHOM” TecTepa W 4acTo bBbiBa-
€T NPWUYNHON NONHOTO OTKasa npubo-
pa. 3auTta CocToMT M3 Cneaylomnx
3NEeMEHTOB!

- ONAPV30BAHHOTO ANEKTPOMarHnT-
HOrGC perie C OQHUM HOpMarnbHC PasoM-
KHYTbIM KOHTaKTOM;

- yCUNUTENA CUrHana neperpysku Ha
mukpocxeme KM201YTM1A;

- ABYX KHOMOK.

KoHTakT pene BKIO4EH nocneacsa-

Mpw aTOM 3aMbiKaeTcs KOHTaKT 3. Yaep-
*ahve sikops npoucxoauT Bnaroaaps
MarHMTHOMY MOTOKY, CO3faBaeMoMy
CTanbHbIM UMNMHAPUYECKUM MarHuToM
4, 3axaTblM MexXay ABYMs nnacruHa-
Mu-marnuTonposcaamm 5. Takum obpa-
30M, Ha yaepxaHve AKops He TpaTuTcs
aHeprus Garapew TecTepa, T.e. pene pa-
60TaeT No NPUHLMNY MEXaHNYECKON “3a-
wenkn’. Katywka pene 6, ogetas Ha
fiepeMbidKy MarHmTonpoBoaoB, Cny-

XXWUT TONbKO ANsi Bo3BpaTta akops B




Kul

ucxoaHoe (OTNyEHHOE) NoNoXeRNe.

MpuTarnBaHne skopsa pene n 3ambi-
KaHWe KoHTakTa 3 eilie He roBopwuT o
TOM, YTO BKNIOYEeHa 3aiuuTta npubopa,
XOTS OH 1 cTanoBuTCA paboTocnocob-
HbiM. MNepen namepeHnsmmn Heobxoau-
MO MnpoBepuUTL cocTosHne GaTapen,
HanpsKeRNe KOTOPOW A0KHO NeXaTb
B npegenax 3,7...4,7 B. Npwn ceBexunx
ranbBaHNYECKUX 3NeMEeHTax HaxaTtue
Ha NPAMOYroNbHYI0 KHOMKY KH2 (puc.3)
Bbi3biBaeT cpabaTbiBaHWe 3amnThbi
npubopa, T.e. oTNycKkaHue AKops pene
¥ pasMmbikaHune koHTakTa 3. Wenyok n
noaHATHe KHonku K1 cBnaetenbcTBy-
€T TaKKe, YT MUKkpocxema Y1 (puc.1)
ucnpasxa.

Mukpocxema KM201YM1A (Y1) pa-
6otaer B pexxume Tpurrepa WmntTa.
HanpsxxeHune nuTanna nopaetcsa Ha
BbiBoabl 1 1 7, a Ha BxoA yeunurtens
(BbiBOA 14) noctynaet Hanpsikenue
Ugx € KOHTPONMpYyeMoi Lenu: nocne-
AoBaTenbHO COeANHEHHbIX MUKPoaM-
nepmerpa MU n pobasouHoro pesuc-
Topa R28. Ecnun Ugy Hxe nopora cpa-
6aTbiBaHWA CXEMbI 3ALUNTbI, HA BbIXO-

42 AE
v T,

w23 B ATE
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Ae 6 Y1 — Hu3kuin noTeHuman, n ka-
Tywka pene obecrtouena. Mpu owwm-
60ouHoM BbIGOpE Npeaena uamepeHus
W 3Ha4NTENLHOW neperpyske Tectepa
yepes usmeputens MU n pesucrop
R28 npoTekaer poctatouro 6onbLUoii
TOK, W HanpsixeHne Ug, npesbiluaeT
nopor cpabatbiBanns. Mukpocxema Y1
nepeknioyaeTcs, Ha Bbixoae 6 nose-
nAeTcs BbICOKWIA noTenywan, u yepes
MUKPOCXEMY W KaTyluKy pene fpoTe-

Kaer ToK. Hanpaenenne MariutHoro
foNs B cepAeYHMKe KaTyLLUKuU NpoTUBG-
MONOXHO MONI0 NOCTOARHOIO MarHnuTa.,
CnoxeHune aByx fionemn ¢ NpoTWBONG-
NOXHbiMW 3HaKamu ocnabnsieT mar-
HWUTHbLIA NOTOK 4ePEe3 HAKOHEYHNKN 2 1
3aMbIKaOWY0 NepeMbidKy-aKkopb 1.
Pene P oTnyckaeT, pasmbikas KOHTaK-
Tbi 3, aBapUNHOE HaNpsHKeHne UNu ToK
“oTcekalTcs”, U UaMepuTenbHbIN Me-
XaHU3M He BbIXoAWT U3 cTpos. Kpar-
KGBPEMEHHbIN UMMYNbC TOKa Yepes Ka-
TYWKy paspsikaet 6aTtapero odeHb He-
3HaYUTENLHO, NOJATOMY Takas cxema
3alnTbi BECbMa 3KOHOMWYHA.

Kak okasanoch, HanGonee xapak-
TEPHOWN HEUCNpPaBHOCTLIO CUCTEMbI
SIBNAETCA BbIXOA U3 CTPOS NONSPU30-
BaHHoro pene. Mpusrak HencnpaeBHoc-
v pene — KH1 He dukenpyetcs B yTon-
NEHHOM COCTOSHNW. A BOT XapaKkTepHbin
npu3HaKk nedeKTHON MUKPOCXEMbI —
OTCYTCTBUWE LLENYKa U BO3BPATa KHOMKK
KH1 U3 yTonneHHoro nonoxenus (npw
ncnpasHoi Harapee). OTkas pene Bbia-
BaK ocnabneHvem co BpeMeHeMm mar-
HWTHOrO MONSA NOCTOSIHHOIO MarkuTa.

R s

MNepeBopoT n BpaliieHne LunuHapa He
£aloT Xenaemoro pesynbrara.

Ans BoccTaHOBNEHUS MarHUTHOIO
NoNs MHOIO B KOHCTPYKUMIO pene 6bin
nobaBneH AONONHUTENbHBIN NOCTOSAR-
Hbi markuT. OueHb yaoGHo npume-
HUTb (DEPPUTOBLIN MarHUTKK OT ABEp-
HOM MarkuTHoOW 3aienku (7 Ha puc.2).
JTOT HeBONbLLGH heppUToBbIN BpycoK
npuKknenBaeTcs Ha Topeuy WTaTHoro
MmarHuTta 4 ToHkum cnoem knes “Cy-




NEPMOMEHT” UNn emy noAOCGHLIM.
MpepBapuTENbHO HEOGXCAUMO NpoBe-
pUTb, yeunueaeT nn 406aBOYHbIN Mar-
HWUT NONE OCHOBHOIO, T.e. HAUTN Han-
nyyllee nonoxeHwe ¢gepputa Ha Bep-
XHEM TOopue unnuHapa.

Mpwu 3HaunTenbHOM ocnabneHwn
MarHMTHOTO MONst yCTaHOBKa ACNCNHW-
TENLHOMO MarHuTa He nomoraer. B atom

cnyyae peKoMeHaylo 3aMeHuUTb cTanb-
HO MarHuT chepputoBeiM. Heobxoan-
MO CNOXWTb 2 MarHuTuKa-6pycouka,
TONiYMHA KOTOPLIX B CyMMe GyaeT cooT-
BETCTBOBATb pa3mepy 3aMeHSeMOoro
marHuta, Tak Kak B 3TOM BapuaHTe He-
BO3MOXHO UCMONb30BaTh CTSHKHOW BUHT,
4TOObI NNOTHO YKPENUTL HOBbIE MarHu-
Thi, CNeAyeT BCTaBUTbL MEXAY HUMU

ABrYCT

NOAXOAALLYI0 CTaNbHYIO NNACTUHKY.
Kak n B npepbigywiemM cnyyae, nepes
3aKpernneHnem MarHuToB cneayer no-
pobpartb UX Haunydllee nonoxeHue
ApYr OTHOCWUTENBLHO Apyra.

Mocne ycuneHnst MarHUTHOrO Nons
paboTocnocobHOCTE CXEMbI 3aUUTLI B
06oux cnyyasx ycnewHo BOCCTaHoBW-
nachb.

B.HOBUKOB,

r.MuHck.

BonbLWMHCTBO n3MepUTENbHBLIX NPU-
6opoB (MyNnsTUMETPOB, ocuuMnnorpa-
¢oB, 4acToToMepPoB U Ap.) noacoean-
HAIOTCA K KOHTPONMUPYEMBIM YCTpPOW-
CTBaM € NOMOLbIO NpOBOAOB (kabe-
nen), Ha KOHUE KOTOpbIX 3akpenneHb!
Pa3NUYHbIE LWynNbl.

Bxoasiune B komnnekt npub6opos
wynb He Bcerpa yaobHel B paboTte, B
HWX HEpeaKo obnambiBaloTCs NPOBOAA.
Xopolme iynbl Nerko U3roToBUTbL U3
OTCNY>KMBLLEWN CBOE LLIAPVKOBOW PYUKW.
Muwyinin yaen oTcoeauHsaoT oT nnac-
TMaCCOBOIO CTEPXHS M Q4ULLAIOT OT OC-
TaTKOB NacTbl, WAapuK yaansaoT. BHyT-
peHHee oTBepCTUE B HAKOHEYHWKE pac-
LLUMPSIOT (paccBepnuBatoT unu “pasaan-
BnuBaloT” UMMoM, 3aXaB HaKOHEeYHUK B
Tuckax). B nony4yeHHoe oTBepcTme
BCTABNSAIOT 3aUNLEHHbIA KOHEL, NPOBO-
Aa v NpunavBaloT K KOHUY CTEPXHSA
(puc.1). Npoeoa nponyckawT yepes
TpybKy, KOTOpYlO 0geBaloT obpaTHo Ha
HaKoHeyHWK. [lopaboTaHHbIh TakuMm 06-
pa3om crepxeHb {1] BCTaBnAIoOT B pyy-
Ky, NpOBOA BbIBOAAT Yepes oTBepcTne
B Kopnyce.

Yacto nameputenbHbiil wyn Tpeby-
eTcs 3achnkempoBaTh Ha BbIBOAE AeTa-
nn, ytobbl oceOGOAUTL pykn. B atom
cnyyae BMECTO CTEPXKHS B KOPNyC La-
PUKOBOW PY4KK (C KHOMKOR) BCTaBNsieT-
CAl OTPE30K BA3anbLHOM crnnubl. Ha Hem
npeaBapuTENbLHO Aenaetcs ynop ans
NPYXWHbl (Hanpumep, HaMaTbiBalTCs
[ABa-Tpy BUTKa 06MOTO4HOrO NpoBoaa),
BbLICTYNAKWMUA KOHEL cnuubl cnerka
pacnniowmBaeTcs U 3ataymBaeTcs B
Buae Kprouka (puc.2). K Aopyromy KoH-
Ly CTePXHS NpUnaneaeTcs TOHKWN MHO-
rOXWNbHBIA NPOBOA, NPONYIWEHHbIA

LLYMbl ONA

Puc; 1

MecTo naviku ..

Hanoueunﬁk
CEoaMuyung yaen

M3MEPUTEMNbHBIX MPUEOPOB

A

yepes3 OTBEpCTWe, NPOCBEpNeHHoe B
kHonke [2]. Ansa ¢mkcauum BbIBOA Oe-
Tanw BKNaabiBaeTCsA B BLIEMKY KPHOHKa,
KOTOPbIA C NOMOLUBIO KHOMKW BTATUBA-
eTca BHYTPb Kopnyca.

BmecTo pydkn ans kopnyca igyna
MOXHO WUCMONb30BATb LLaHTOBbIN KapaH-
paul [3]. Torga nerko naroToBUTL LIENbIA
KOMNNEKT Hacanok (puc.3), npespartue
TaKoN iyn B yHUBEpCanbHbI.

Mpwn npoBepke TpaH3NCTOPOB, He
BbinauBas WX ¢ nnatbl, HEO6XO0ANMBI
Tpy wyna. MpuxoaunTcs ogHOW pykown
hepxarb ABa, YTO O4YeHb HeyaobHO.
3apadva cMNbLHO YNPOCTUTCS, eCnNu ABa
wyna coeinHuTb LWapHUpHO (puc.4),
NCNONb30BaB AeTann OT AETCKUX Lnp-
Kynen (Te 4actu, B KOTOPbLI€ BCTaBNS-
10TCA kapaHgawm). Takoe coeanHeHvne
NO3BONAET U3MEHATbL PACCTOAHNE MEX-
Ay HakoHe4yHuKamu wynoe ot 1 Mm Ao
HeCcKoNbKnUX caHTumeTpos [4] n chuken-
poBaTh LWyNbi B HY>KHOM NONOXEHUMN.

Nureparypa

1. Paguontoburtens, 1996, N12, C.11.
2. Papunonwbutens, 1997, N12, C.31.
3. Paguonioburens, 1992, N6, C.28.
4. Pagvoniobutens, 1997, N9, C.33.
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M.OABUOOBCKASA,
accucTeHT pakynbTeTa npuknag-
Hon MatemaTtukun BI'Y, rnMuHck.
E-mail: maryia@yandex.ru

MNbiTasick ycrpoutcs Ha paboTy, MHO-
rve yKaxyT Ha BnaaeHue KomnbloTe-
poOM, UMes B BUAY O(PUCHbLIA nakeT
Microsoft Office. Cnoe HeT, oH oueHb
NonynsipeH, Ho CYWECTBYIOT U Apyrue
oucHble  nakeTbl, Hanpumep,
OpenOffice.org (http:/mww.openoffice.
org). OpenOffice — aT10 nakeT oduc-
HbIX NPOrPaMM C OTKPbITBIMU UCXOAHbI-
MU KOABMW, OOCTYNHbIA KaxaoMy. OH
€O30aeTcA B paMKax MeXyHapoaHore
npoexta OpenOffice.org. Llenb npoek-
Ta — paspaboTka yHuBepcanbHOro
odpvcHoro naketa, paboTatoLero B pas-
HbIX ONEPaUMOHHBLIX CUCTEMAX U UMELD-
Lwero chopmat painos, OCHOBAHHbIA Ha
XML (eXtensible Markup Language —
pacliMpsieMbii A3biK Pa3METKN runep-
Tekcta). Pycckas Bepcus nakeTa paspa-
batbiBaeTCH B pamkax npoekTa Lang/ru
(http://ru.openoffice. org), uenb koTopo-
ro — caenate OpenOffice 6onee poc-
TYMHBIM PYCCKOA3LIYHOMY cO0BiecTBy.

B coctaB OpenOffice BxoaaT cneay-
oLne NPUNOXKEHUS:

- Writer — TekcToBbIi npoueccop u
pepaktop HTML;

- Calc — 1abnuuHelil npoueccop;

- Draw — rpacbunieckuii pepakTop;

- Impress — cuctema nNOArcTOBKKU
npe3eHTauum;

- Math — pepakTop dopmyn;

Puc. 1

Tapametpst - OpenOffice.org - Java

SHAKOMJVMMCA

C OPENOFFICE

- Base — cuctema pocrtyna kK paH-
HbIM.

U3 ucropuu. Npoekt OpenOffice.
org Bo3Huk B okTsibpe 2000 r., korpa
kopnopauust Sun Microsystem Inc.
(Sun) (hitp://www.sun.com/) oTkpbina
NCcXoAHbie TEeKCTbl OUCHOro naketa
StarOffice, pazpaboTaHHOro HemeL KoM
KomnaHuen StarDivision B cepeanHe
90-x rofcB 1 KynneHHOro Kopnopauu-
e Sun B 1999 r. Pycckon Bepcueil
OpenOffice MOXHO nonb3oBaTbes B
ABYX BapnaHTax: Kak obiuen c6opkoi,
Tak wn cbopko c npedpukcom
Professional. O6e cbopku npakTuiec-
KW HUYEM HE OTNUYEIoTCA ApyT OT Apy-
ra. C6opka Professional ocyuiectens-
etcs koMmnanven Undpa-Pecypc (http:/
/www.i-rs.ru). B mapte 2006 r.ebiwen
B ceeT OpenOffice.org 2.0.2, nonHoc-
Tblo NepeBeaeHHbill Ha PyCCKUI A3bIK.

Fne Haittu OpenOffice.org? Mep-
BbIM AEeNOM HeobxoAuMOo NoceTuTb
canT pycckoro npoekta OpenOffice:
http://ru.openoffice.org. Ecnu Ha Ba-
lIeM KoMmnbloTepe He ycTaHOBNeHa
BuUpTyanbHas mawwuHa Java (JRE), o
MOXHO cKavaTb AncTpubyTue ¢ nop-
nepxkont JRE (o6bem anctpubytusa
— 136 M6, 6e3 noppepxkn JRE —
obbemom 120 M6). JRE MmoxHO ycTa-
HOBWTb OTAENBLHO, & NOTOM NOAKMI0-

18 2;0.2 -

OpenOffice.org

CBeAeHHA O NONBIBATENG
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AobasnTs. ..

4nTb B HacTtpovikax OpenOffice
(puc.1). Nopaepxka Java, B o6liem-
70, Heobxoamuma ana paboTbt ¢ 6a3a-
MW A3HHBIX U (PYHKLMOHWMPOBAHNS MO-
Ayns Ana nNioaei ¢ orpaHuYEeHHbIMK
BO3MOXHOCTAMM.

YcraHoBKa. MNpakTuueckyio 4acTb
Mbl H@YHEM C ycTaHOBKW nakeTa
OpenOffice.org 2.0.2 (puc.2). Ha nep-
BOM aTane HeobxoanMo BLIGpaTh: yc-
TAaHOBKY AN BCcex nonb3oBatenem
NepcoHanbHOro KoMnbloTepa WUnu
TONbKO ANSA KOHKpeTHoro (pwuc.3).
Dankblue BbiGUpaeM nonHyIo ycTaHoe-
Ky wnu BbibopouRryio (puc.4). B npo-
uecce BbIGOPOUHON YCTAHOBKWN HEO06-
XOAWMO YyKa3aTb nanky ANs ycTaHoB-
KW NPOrpamMMbi Ha KECTKOM Aucke (npwu
MONHOW ycTaHOBKE narka 3afaercs no
ymon4yaHuio) n Bbibpatb Tpebyembie
fporpammel n3 cocTaBa oPUCHOro na-
Keta (puc.5). [ins kaxaoro npunoxe-
HWS B XOA€E YCTaHOBKN MOXHO BbIGpaTh
HY>XHbl€ KOMMOHEHTbI (CNpaBoYHYI0
cucTemy, npumepbl U 1.4). B kauectee
AONONHUTENbHbIX YHUBEPCANbHbIX
KOMMOHEHTOB npeanaraloTcs:

- noaaepxKa pacnpocTpaHeHHbIX
dopmaToB M306paxkeHni;

- CUHXPOHU33UUS C KapMaHHbIMK
NepCoHanbHbIMU KOMMbIOTEPAMMU
(KMK);

Instatlation Wizard

Acbpo NoXKanoBaTL B MACTEP YCTAHOBKK
OpenOffice.org 2.0.2

210y Mactep ycrancenT OpenOffice.org 2.0.2 Ha Baw
XOMNBIOTER, YTobbt NPoAOMKHTS, HaxruTe fanee,

DTAT BRINYCK ABMARTIA PE3YILTATOM COTPYARMIECTEA
coobuierTea ¢ Sun Microsystems, Inc, Crmcok yUacTHIKOS
NPEACTSBASN HA:

http:ffwwenn. apenoffice orglwelcome feredits. btml

Camees ]

Omem]
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% OpenOffice.org 2.0.2 - Installation Wizard

i OpenDffice.org 2.0.2 - Installation Wizard

Vindopmanua o nonas3asarene Tun ycranasxu
BaeanTe HHidopMauko. BuibepnTe Hanbi roa Wit TN YO
Vit nons30BaTRNR: { . ; Belbapiie THn yeTanomm
Paryia Davidouskaia i
el ; » S Veramoenio nee pOrpaMeetiE KownorenTbl, (MoTpebyeTca
iHome G- GomAle Bero AKKOBOTO MROCTRBHCTBS T83).
e 3 ;
. i e Y \ : " BHIGPATE HEODX0AMNbIS KOMNONEHTH! MPOrPAMHDY, ¥ YKA3ATE ML TO
Ycrm AYIO RpOCPAY: 4 B - @ ANS YCTAHOBKH, PERDMEHAYETCS ANS ONBITHEIX NOMS30BATENSH,

LOF T 93:3’:; fio! e+ KomioTepa (Al uéers)
vowm 2ns wevs (Maryia Davidousksia)

[ <Hasaa  Jf Asnee> J 1 Omeerna |

i3 OpenOifice.org 2.0.2 - Installation Wizard : [ 7% OpenOffice.org 2.0.2 - Installation Wizard

BoiGopowian yCTanoeKa 2 Tunos gavinos

BriGEPHT & KOMMOHENTSS PaMMYI, KOTODBIE HEOBXDAYMG YCTAHOBHTE, X BolaennTe Tonts Harinos, ana karopsix Opendffice.org 2.0.2 byaer
© ’ X v OPHACKEHNEM N0 YHONUIND,

mwwammmmamemcmramm . i OpenOffice.0rg 2:0.2 BYAET BTORSTHIECKH OTKD ) 15 hasinmi che
” Omcmma : g
. Cmoxo,c&ggaowneﬁ

Openofﬁce‘org Calc - . s : : :

OpenOffice.org Draw : [ Rowyiensy Microscft Word
OpenOffice.org Impress . : . . S 2
Basa aawHuix OpenOffice.org : HTY TP 20 » [] 3nexporeas Tabrvua Microsoft Excel

A roemmmosoftw

YCTAHOBATY B INKY: . - o Emmmmomo&yefepaﬁormnwnorgzDZ.To,upomb,wwone
lc’;ngrm wpenofﬁceorqizﬂzl : : ;

- nopaepxka ActiveX; Puc. 7

- ASLIKOBLIE MOAYNW; HPO N0¥ANORATH B i’)pon()(ﬁcn org 2.0.2

- yTunuTa Ans 6bicTporo 3anycka : :
npunoxennn OpenOffice. b———a Perucrpmﬂpenoﬂke.m :

[anee nporpaMma ycTaHOBKu npea- 1. Aobipe noxanosars ' . memmmmrmmx&mmmnm
NOXMT BLIGPaTh, AN peAaKTUPOBaHNs 2. Pueraonos cornsuere |+ TN L OPSIOES g PepRTRsm AP NI SO SO TeeTY:

: Ecmmmernc‘rpmyefecn Mo MOMEN W‘m Bac 0 Hosoix

KaKux CTaHAapTHLIX dopmartos 7 oA ST SN0 TOF O BAVE o,
Microsoft Office 6yayT ncnonb3oBarb- -

€A Mo YMONYaHWIO NPOrpamMebi naketa
OpenOffice (puc.6). B pesynbrarte
MOXHO NErko OTKPbIBATb [OKYMEHTbi
MS Office (Word, Excel, Powerpoint)
n B OpenOffice, pepaktuposarb n co-
XpaHATb, KaK B OpurnHansHoMm opma-
Te, Tak n B popmare OpenOffice. Oc-
HOBHOE OrpaHu4YeHne COCTOUT B TOM,
yto OpenOffice He ncnonHaeT Makpo- ‘ o o ) eoo E torome  J[ omea )
Cbl B 3TUX AOKYMeEHTaXx. i =

() meema, HT0 B NONYWMTS YAOBONBETEHE OT paboTer ¢ Opendffice. org.

 Hrobul erTTH CTepa, HaKMTS LTOTOBOY,
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lapame 1pet - OpenOifice
B OpenOffice.org
Ceeaemn 0 noms3opaTRNe OTMeEHa pRASKTAR
Qbuwe KommecTso waros
Big Kaui rpabreisexorod o6
rr:::"’ YCnome3osaTh ang OpenOffice. org
Ueera :
ey [lamaTr Ha ob1exT
BesonacrocTe & 13 fANATH x
8 B Yaam) Hepe:
Crednansieie HacTPoRKK K3 403 BeTABNEHHbIX DObex:
Java
@ Sarpyseajcoxpariers Konecteo pbvexTon :
8 HO':TWV:‘" 06K BHLTPEM 3anyck OpenOffice.org =+ e
& OpenOffice.org Writer :
@ OpenOffice.org Writer/Web [=] Zarpyaats OpenOffice, orgpommamcrm
@ Baza aanmwix OpenOffice.org :
& Anacpanmi
& ymreprer
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1alroHLy U AORYHENTHE - CO3HZBTYL ROKYMEHT
-

7% COCTaBHOi AOKYMENT
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{Z; Texcroeom aoKyment
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Puc.9
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Boicrphbin 3anyck OpenOffice

Writer n nepexoguM K atany Ha-
ctpoinkn. B Writer Bbibupaem ko-
maHpy MapameTpbi B Menio Cep-
BUC W, B NEPBYIO o4Yepeab, Ha-
cTpanBaem ObICTPbLIN 3anyck
OpenOffice (puc.8). Yto paer
6bicTpbin 3anyck? OpenOffice
OyneT rpysuTbca cpasy npu aar-
py3ke cuctembl. B pesyneTtate
focne 3arpy3kv Ha naHenu 3afaqy
noseuTcs nkoHka OpenOffice
(punc.9). C noMmoiyblo AaHHOMN
WKOHKWU OTKpbiBaeTca niwboe

npunoxenne OpenOffice. [py-
roi BapuaHT — yepes meHio Mpo-
rpammbi. UlenkHys gBaxabl ne-
BOW KHOMKOW MBbILLUKN NO WKOHKE
6bicTporo 3anycka OpenOffice,
noNy4YuM OKHO ANS co3gaHus
WNN OTKPbITUS CYLLECTBYIOILEro
BoKyMmeHTa (puc.10), a wenkHys
NpaBOn KHOMKON — B KOHTEKCT-
HOM MeHIo (puc.11) cmoxem

1e] OpenOffice.org
Cesncrn o nome3onatene BbiGpaTbh TUN co3naBaemoro Ao-
Obuwe p
o KYMEHTa WUNW BbINTW U3 pexuma
P 3 " ObICTporo 3anycka.
sers -w“ m”mK:M' e _ Nanee HacTpaueaeMm obiume na-
basonacocTo : {:]Qmmmmpamymmmmmmrméwwmmn) pameTpbi B pasaene 3arpyska /
Breunewi gia
Chewnaronbie HECTDOTKH [7] [PeAYTeXAETE Pi coxpanetwRt B (BODHATE OT/vmion 0T OpenDocumert 1 dopwate no CoxpaHeHue (puc.12). B yactHo-
Java YHONIAIR0 g
8 Sapprefcompaene . e CTW, MOXEM NOCTaBUTL hNaKOK B
Croacrea VEA [ ominoses vicrera none ABrocoxpaHeHue n Bbib-
cmf»ﬁﬁ?ﬁi:mn bopwar dainano y paTb chopmart panna, KoTopblit
5 g;‘m:’.;";,t,,m 6ypeT npeanaraTbCs No ymonya-
::] .org Writ
B e roHearers e e T HUIO NMPU COXPAHEHNN AOKYMEH-
B freroorows dopraTIORI N AN s Ta (popmatbl OpenOffice nn6o
{ oK omera M crpaeca ‘ Hasaa MS Ofﬁce).“Hanpmmep, Ans Tuna
- — “TekcToBbIN AOKYMEHT” ucnonb-
Mocne yctaHoBKKM npegnaraeTc  — A06poBONbHOE N HU K YeMY He 065~ 3yeTcs Kak cpopmarT “TeKCTOBbIN AOKY-
BBECTW CBOM JaHHbIE U 3aperncTpupo-  3biBaer. MeHT OpenDocument”, Tak u cpopmar
BaTbCs B coobiuecTee nonb3oBarenen HacTtpoitka OpenOffice. org. Otkpui-  “Microsoft Word 97/2000/XP” (.doc).

OpenOffice.org (puc.7), XoTs 4ENC 3TO  BaeMm, Hanpumep, B CrMCKE Nporpamm

(NMpoaomkexHue cneayer)




C.PIOMUK,
r.Hephruros.

PeMoHmM — 3mo 3ameHa 0OHUX
HeucnpasHocmel dpyaumu.
(FOmMop u3 VinmeprHema)

MHorve paamoniobutenu HaunHaroT
CBOK AeATENbHOCTL (@8 MHOTME TaK W
3aKaH4yMBaKT) C peMoHTa BblITOBON
TexHuku. BaxHbIM noacnopbem
3peck ABNSAIOTCA 3NEKTPUYECKNe cxe-
mbl. Cornacko FOCT2.702-75(2000)
(http:/gost.net.ru/DATA/1/6/100.rar,
382 K6) cyiiecTBYIOT CXEMbI IPUHLN-
nuanbHble, (ByHKUNWOHaANbHbIE W
CTPYKTYPHbIE, UHOTAA UMEHYeMbie
6nok-cxemamu (http://alglib.sources.
ru/blseditor.zip, 396 K6, B.BbicTpuu-
kuin) (pmnc.17). NMocnegrne n3 HUx
yaiye NPUMEHSIOT NPOrpaMMUCTLL,
nepebie — 3nekTpoRriyukn (http://
rtsystems.narod.ru/kdp/escd1.htm).

Ecnv panbwe ana pemoHTa Hapo
6bINc npuobpeTaTb nyxnble crnpaBoy-
HWKM MO CXEMaM, TO ceiyac ux npotie
(v pewesne) ckayatb W3 UHTepHera.
B 1abn.9 cobpaHbl CCbINKN Ha HEKo-
TOpble CanTbl-KaTanoru, rie MOXHo
HaiTn uhdopmaumio o Hanbonee no-
nynapHbix 6bITOBbLIX Npubopax.

Yro penatb, Korga Het cxembi? Bo-
NepBbiX, BOCMONb3OBATLCA aHanoruy-
HOM OT NOXOXEro U3genns, BO-BTOPbLIX,
[OBEPUTLCSH UHTYWULUW U TiaTenbHo-
MY OCMOTPY BHELLHEro Buaa paauoae-
Tanew, B-TpeTbUX, CAMOCTOATENLHO
COCTaBUTb CXEMY (UNK €€ YacTb) Me-
TOAOM NPO3BOHKM W ananusa. Tpetui
BapuvaHT HasbiBaeTCca annapaTHbiMm
“peBepc UHXEeHWPUHroM” (reverse
engineering — obpartHoe nNpoekTUpo-
BaHue). OG0 TEOPUIO MOXHC Hai-
Th Ha canTtax: http://en.wikipedia.org/
wiki/Reverse_engineering/ v http://
www.computerra.ru/compunity/russ/
26117/, npaktnyeckuin obpaseu — B [5].

PvucoBaTtbk CXxeMbl MOXHC pasHbiMK
cnocobamu:

- nceeporpacnkon B No6OM TEKCTO-
BOM “BnokHoTe”;

- rpa¢gpmkon B Microsoft Word,
AbiWord, Open Office (tabn.1),

.+. Pepaxrop Gnok-crem

‘(I'Ipo.qonx(eﬂue. Ha4yano B NN2, 4-7/06)
Puc. 17

www.spectrum-soft.com, 5,5 M6.

Ecnn cxema npocrtaq, 10 ee MOXHO
NpeacTaBUTL B OPUFMHANLHOM “rOTu-
4yeckoM” ctune y4ebHow nporpammon
“Hauyana anekTpoHuku” (pykoBoavTE b
npoekTa Kawkapos B.B, ftp:/listsoft.ru/
pub/2184/E_sfx.exe, 2,1 M6, pap Ma-
pun r.,Anma-ATbl BCEM LLKONbHUKAM,
2000 r.). NapannensHo ¢ pucoBanuem
30€Cb NPOBEPAOTCH OCLUNNOrpammel,
HanpsXeHUA, TOKW, CONPOTUBNEHUA
(pnc.18).

Coobwectso “BebG-puHron”.
Henb3a 3aHUMaTbCcs PEMOHTOM BOOD-
e, HyXXHa crneunannsaumsa n cooTeeT-
CTBYIOL{ME N3MepUTENbHbIe NPUBOPEI.
AHanornyro n B UHTEpHeTe: canTbi
cTapatTca “Ky4koBaTbCs” BOKpPYr Ofl-
pefeneHron Tematukn. Korga nx yuc-
N0 CTaHOBUTCA ACCTATOMHO BONbLUNM,
BO3HWKaeT Maes nepekpecTHbiX CCbl-

WnrepHuer-anpic " ' .
CATAHOIA CXBM Temarvka 3aronosox canra
http://www.shema.ru/0/index1.shtml | 2800 |3nekTponHan v BriToBas TexHuka Anaromust .
3NEKTPO HUAKA
http://archive.espec.ws/section1/ 1800 Buaeo, ayauo-, KoMMbioTepL), “Espec”
6uiToBan TexHuka
hitp:/fizmer-tech.narod.ru/ 110 Ocuunnorpacbl, Mynb TUME TP, Vlameplfrenbnan
reHepaTopbl, UsMepuTe i TeXHWAKA
. 160 [MNpombiwnenHan buiToBasn .
http://kruso.narod.ru/glav.htm (1700) | paguo- u Teneannaparypa Cawr Kpyso
http://www.autolib.diakom.ru/ 300 ABTOMOGUMLHas 3neKTpoHuKa “Diakom-Auto”

(13 “Mitchell On-Demand”)

http://www.cgham.ru/sch.htm 400, |MpoMbilNeHHbIe PaRKOCTAHUNY, CKP,
http://www.radioscanner.ru/ 300 |cnyTHUKOBHIE CUCTEMBY PaguoCucremsl
Namnosan paguo-, Tene- “Cnpasoukuk
http://www.oldradio.ru/ 200 paauo-, ’ no namnoBo
U3MepuTensHasa annaparypa B
paguoannaparype
Tene-, ayRWo-, NpUHTEPbI ‘Cxems),
http://www.radiofan.ru/ 1000 MOHIAT'O y’? a' w%rene‘:pc;ubl CNPaBOYHAKN,
pHl, PaR nporpammsl”
http://www.tacxema.narod.ru/ 300 Tenedorsl (KHOMOUHeIS, AUCKOBHIE, TA cxema
Mobuns Hele, paauo), AOHs
http:/fwww.teleradio.ru/ 350 |Tene- aypuo-, coToBLle Tenedoks!, |ury iy Radio®
pPaguoCTaHUMK, aBTOMArHATON.!
. AypuoTexHuka Nnpou3BoOaCTBA “HemHuoro
http://iwww.vegalab.ru/ 50 6Lislwero CCCP 3BYKOTEXHUKA"

- NUHUAMW 1 TOYKaMK B NOBOM rpa-
hnyeckomM pepakrope;
- CpeacTBaMmn CUCTEM NPOEKTUPOBa-

“Be6-pnHrn”.

NOK Ha ApyXeCTBEHHbIE CanTbl, NNk

MonsTne “Beb-punr’ (WebRing —

Hus PCAD, OrCAD (ecnu umeercs
nuuensuns), sPlan 5.0 (Tabn.1),

- CpepcTBamn cMCTEMbI MOAENUPO-
BaHna MicroCap 8.0 (pemo), http://

“KONbUO” CanTOB) MPULLNO U3 AHINO-
A3blyHOre MHTEpHETA, rae WX Hacum-
TbIBAETCH TONbLKO N0 ANEKTPOHMKE Ae-
caTKW, Hanpwumep, no PIC-korTponne-




pam http://o.webring.com/hub?ring=
picmicro.

C HepaBHuMX nop B PyHeETE TOXE Ha-
yanu nosBNATLCA “Be6-puHrn” No uH-
TepecaMm. 3axoas Ha oauH canr,
Nonb3oBaTeNb MOXET NepenTn no
KONbLly Ha APYron € TaKoW e unu no-
Xoxen Tematukon. Mpuanakom “Beb-
punra” cnyxart 3 kHonku: “Cnepyto-
wuin®, “Npegbigywmin”, “Bece canThbi
WebRing’a” (http://modelism.net/
owebring.html, puc.19).

MpucoeanHnTbeA K “BEG-pURTY” MO-
xet Nobon xenawiynin, KTo umeer
cobcTBEHHbIA canT 1 xoten Obl yBe-
NMinTb €ro nocewaeMocTb. Tpebo-
BaHUS K NpeTeHAeHTYy: BnageHue B
MUHUManbHoM o6beme HTML, yTo-
Obl BKNIOYUTL ONpeaEneHHbIn TEKCT
B kOp canTa, a Takke Gonee unu me-
Hee NpUrNAAHLIA BHEWHWA BUA W ero
copepxaHwue,

B kauyectBe npumepa Ha puc.20 no-
KasaHa cxema fpocTorc TaxoMeTpa
(A.NNeBkos, r. Mockea), B3siTas ¢ “Konb-
uamogenbHbIX CanToB”. BHeLHW BUg
yCTpORMCTBa, onucanne paboTel v npo-
wueky HEX-kopoB MukpokoHTponne-
paDD1 moxHo becnnatho ckayaTk nNo
ccuinke Ha cTpaHuue http://modelism.
net/article.htmi. 3amena petanen:
VD1, VT1 — 3710 cornacoeaHHas o

AnnHe BONHLI napa doTonsnyyarens-
cdoTonprueMumnk i pakpacHoro aua-
nasoHa, HG1 — nw6oil CMMBONbHLINA

=< ace | >>]

ci

45 [ g 4
ATmegalt (16L) Puc.20
VD1 | 2 VT1 DDt
L-53SF6C |3 l BPWESB | =1 peo prckrmy (ADCD) PAO
| —5| PBI(T1) (ADC1) PAI
Ri R2 B3 PB2 (INT2/AIND)  (ADC2) PA2
s :gi (OCO/AINTY  (ADCI PAS
.2 (3%) {ADCA) Prst
100 10k-22k 2 PBS QMOSH (ADCS) PR
B—p— PBG (MISD) (ADCE) P8 [ 57
f i BBZ (SC (ADCT) PA? 153
5| RESET AREF |2
vCC GND 55—
12 Tl osch ey 2=
R3 22k T3 Jgoascn P =
HG1 . " 5 Tl (TOSC1) PCH 25—
KoHTpacTHOCTD g PDO (RXD) (TDI) PCS izEr =
g1p & PD1 (TXD) (DO} FC4 55—
=2 P = PDZ (INTD) (MS) PC3
3 p— 5| PD3 (INT1) JCK)PC2 53—
4 5| PD4(OC1BY (SDA) PC1 55
5P 0 —%5] PD5 (0C14) (SCLIFCD 55—
8 P B—="— PDB (ICF) (0C2) PD?
7P
s P
9p r—
0P 52
e g
13 : o o n n
14 "+ nonacTs” - nonactb
DV-16230s

XKUAKOKpUCTaNnNUYecknin nhankaTop,
UMeroilin 2 CTPOKK no 16 3HakomecT
N COBMECTUMbIA C CUCTEMOIN kKoMaHpg
HD44780.

Nurepatrypa
5. Promuk C. “PlayStation 2". — Pagwvo-
Mup. Baw komnbioTtep, 2004, NN7-12.

(MponomkeHne cneayet)




A.KALLIKAPOB,
r.C.-Metepbypr.

TeM YMTaTESNSAM, KOTOPbIE Bbipaiyn-
BaIOT LBETbI Ha BankoHax unu Ha y4a-
CTKax, He Hafo pacckasbiBaTb O
nonb3e 3Torc yeneyenus. bonbwuk-
CTBO NIOAEN AenaeT 3To no BeneHuio
Aywn. B nocnegHee BpeMs gaxe npo-
BOAATCS KOHKYpCbl “Yel 6ankon kpa-
we”. HekoTopbie UBETOBOAbI UMEIOT
MHOTO CcBODBOAHOrO BPpEMEHU U yaca-
MK C yAOBONbLCTBMEM HabNoaawT 3a
pocTKamu, Apyrue MoOryT noCBSATUTb
noBUMOMY 3aHATUIO TONbLKO HECKONb-
KO MWHYT B [1€Hb.

CambIM rnaeHbiM NPpU BblpaimBa-
HWUW pacTerni ABNAETCA CO3[aHne co-
OTBETCTBYIOLLEro MUKPOKNUMATa: nog-
AepXanue onTUManbHON BNAXHOCTH
fOYBbI, TEMMNEepaTypbl OKPYXalowero
BO34yxa u oceeiieHHocTn. U ecnu co-
3patbL BnaronpusTHYIO TeMnepartypy
BO3/lyXa U A03UPOBAHHOE COMHEYHOoe
ocBeiyeHne [0CTaTo4HO Nerko, ycra-

ABI'YCT

NnofnmB UBETOB —
"HA ABTOMATE"!

Puc. 1

_ Ynpasnstownn
Kontponep curnan
R BRNAXHOCTH
— i
Aartumk
BNAXHOCTH - fosatop
NOYBbI -
fonusa Hacoc

Tanmep

;!

HOBWB rOpPLLUOK C LUBETKOM Ha COQTBET-
CTBYIOLEE MECTO B KBapTUpe, TO noa-
AepXanne BnaXKHOCTU No4YBbl Tpeby-
€T NOCTOSIHHOrO BHUMaHUA. A Mexay
TEM, NPOLECC NONNBAa MOXHO aBTOMa-
TU3NPOBaTL, NOPY4YMB 3TO AEN0 “anek-
TPOHMKE”.

Ona nanHoi paboTbl cnyxuT npen-
naraemoe yCTPOWCTBO, CTPYKTYpHas
CXema KOoToporo npueegena Ha puc.1.
OHO COCTOWUT U3 TpEX YacTew, InekT-
pU4EeCKN B3aWMOCBA3aHHbLIX Mexay
coboi. Kontponep BNaXHOCTU MOYBbI
MOCTOAHHO U3MEpPSAET CONPOTUBNEHNE
noYyBbi MEXAY KOHTaKTaMu faTymka
BNaXHOCTW R n BblgaeT Ha Bbixoge

ynpaBnNAIoWNA CUrHaN: HU3KUA ypo-
BEHb HanpsXeHus, ecnu noyea nog-
coxna w TpebyeT yBnaxHenus. Taimep
BbilaeT HA BbIXOAE MONOXUTENbHbINA
UMnMyNbC C NePUOANYHOCTLIO OAWH pa3
B yac. [lozaTop nonuea cpaBHuBaeT
curHans! ynpasneHust oT Npeabiaywmx
BNOKOB U BKNIOYAET UCNONHUTENBHOE
YCTPOWCTBO — HACOC, HarHeTaonn
BOAY W3 pe3epeyapa, — B TOM cnyyae,
Korga oba curHana UMeroT HU3KuiA ypo-
BEHb.

Ha noruyeckux anemeHTax MuUKpO-
cxem DD1 w DD2 (puc.2) cobpah cur-
Hanu3aTop BNaXHOCTU. KoHTakTbi X1
1 X2 n3rotoBNeHbl U3 METanNU4ecKux




2006

BSA3aNbHLIX cnny aAnnHon 30 cM. Mpo-
BOQHWKM OT CNUL BbINONHEHbI TMOKUM
MOHT&XHbIM npoBogoM MIT®-0,8 n
umeloT AnuHy He 6onee 50 cM. Bonb-
wast ANuHa NPOBOAHWUKOB OT AaT4ymKa
MOXeT MPUBECTU K NOXHBLIM cpabaTbi-
BaHWAM curHanusatopa (ot nomex).
KoHTakTHbie NPOBOQHWUKW MpUnavea-
OTCA K CNUUaM C NOMOILBIO NpUnos
NOC-61 wn cpntoca ANSA nankn Hepxa-
Belowwewn ctanu. MNoacTpoedHbIM pesn-
ctopoM R1 perynupyetcst 4yBCTBM-
TENLHOCTb Y3Na KOHTPONS BNAXHOCTU
NoYBbl. [1pyU yMeHbLUEHUN CONPOTUB-
neHmnst R1 4yBCTBUTENLHOCTL YMEHb-
waercs.

Meper nepBbIM BKNIOYEHUEM OBU-
xok R1 ycranaBnuBawT B cpeaHee
NONOXEHWe, KOHTaKTbl AaT4nKa (Cnu-
Ubl) BTHIKAIOTCA B NOYBY LIBETOYHOTO
ropwka Ha mybuhy o 20 cm. MNoka
noysa cyxasi, oHa uMeeT 6onbLUoe Co-
npoTMBNeHne (HeCKONbLKO AeCATKOB
meraom). Conpormenenne R1 MeHbuwe
3TOrO 3Ha4YeHUus, MNOITOMY Ha BbIBORAX
112 DD1.1 — BbLICOKMI NOTUYECKUI
ypoBeHb (“1”). OneMeHTbl DD1.1 1
DD1.2 cnyxaT vHBepTOpamMm, noaTto-
My Ha BbiBoge 4 DD1.2 — Taicke BbI-
COKWIA YPOBEHb, OT KOTOPOFC 3apsixka-
etcst koHpeHcaTop C3, HeobxoauMbIN
ans saameanenns cpabaTbiBaHus yana
KoHTponsi BnaxHocTn. Korga C3 3aps-
xaertcs 4o Hanpsbkenus cpabaTtbiBa-
Hust anementa DD1.3 (Heckonbko ce-
KyHR), Ha ero Bbixoae (BbiBoge 10)
NOSIBNSAETCA HU3KUA YPOBEHDb, MOCTY-
nalowWwnun Ha y3en cpaBHeHus Hanps-
XeHu Ha anemenTe DD2.1.

Ecnn noysa B LUBETOYHOM ropLUKe
BnaxHasi, TO CONpoTUBNEHNE AaTHnKa
HeGonblUoe, Ha Bxopax 1, 2 DD1.1 3a
cqet genutens Hanpsixxelus R1-R no-
ny4aeTcst HU3KMA YpOBEHb, COOTBET-
CTBEHHO, W Ha BbiBoae 4 DD1.2 —“0”
a Ha BeiBoge 10 DD1.3 — “1”,

3nement DD2.1 (UTU-HE) BbIpaet
Ha Bbixoge (BbiBoge 11) curHan “17,
ecnn Ha obownx ero Bxoaax (BblIBOAaX
1214 13) — “0". B nioboMm apyrom cny-
yae Ha BbiBoge 11 — “0”, TpaHancTop
VT1 aaneprt, pene K1 obectodeHo, u
anekTpoaBuratens M1 He paGoTtaert.
Mpu nosiBneHun Ha Bbixofe DD2.1
BbICOKOrO YPOBHSt OTKpbiBaeTcs VT1,

n nogaetcs nuTanune Ha pene K1, ko-
TOpoe CBOUMM kOHTakTaMmn K1.1 3aMbi-
KaeT uefb NNTaHUSA 3NEKTPOMOTOpa
Hacoca M1. B kayecTBe Hacoca uc-

NonNb3yeTcs NPOMbILLNEHHbIW OMbIBa-
Tenb NO6OBOro cTekna (BMecre ¢ 6au-
KOM) anst aBToMobunei. Onoa VD1
npenaTcTByet 6pockam obpaTHoro
TOKa Yepes kaTywky pene K1 n sawwm-
waet VT1.

Ha anementax DD1.4 n DD2.2 co-
6paH 3NeKTPOHHLIN fo3aTop, PopMuU-
PYIOWWNA BpeMeHHble UHTEPBanbI, B
TeueHne Kotopblx pabortaeT anekTpo-
pBuratens M1, nnarHeTaeTcs Boga ans
nonwea. Bpems pabotsl M1 onpepens-
€TCsi HOMUHanNaMn aNeMeHTOB BpeMsi-
3aparwiuen uenn C2-R6. Mpu ykasaH-
HbIX H@ CXeMe 3Ha4eHNAX INeKTPOoABU-
ratens pabortaet B Teyenune 20 c.

Tanmep Ha Mukpocxeme DD3
(K561UE16) (pyc.3) UMKNNYECKN Bbl-
pabaTbiBaeT ynpaensiowmne MnynbCbi
(NepnoanMYHOCTL — nNpUMeEpHO oauH
umnynsc B 4ac). OHK nogalTes Ha
BXOA Ao03aTtopa yepe3 KoHZeHcaTop
C1, koTOpbiX He NpornyckaeT NOCTOsAH-
HYIO COCTaBNAIOWLYIO Hanpskerus.

Mocne noga4n nNUTaHus KonaeHca-
Top C5 3apshkaeTcs yepes pe3uncrop
R8, na Bxoge cbpoca R DD3 Ha Bpe-
Mst 3apsija BO3HUKAaeT NONOXUTeNb-
HbI UMNYNbLC, B pe3ynbTaTte 4Yero Ha
BCEX BbIXOAax CHETHMKA YCTaHaBNUBA-
€TCA HU3KUW YPOBEHb. 3aAaH0LWMNM re-
HepaTopoM MMNynNbLCOB B TaiMepe
CNyXunT Murawoignn ceetogmog HL1.
Ha BbiBoa 10 (TakTOBLIV BXOA) MUKPO-
cxembl DD3 noctynaloT nMnynbeb! ¢
4acToTOM NpUMepHo 2 Mu. NMpwu BCnbILw-

Ke cBeToguoaa Ha BbiBoge 10 — Bbl-
COKUWA YPOBEHb, NPW NOTacaHnm — Hua-
k. Cuetynk DD3 pearupyer Ha o7-
puuartenbHbIii MPPOHT NMMYNbLCA U Ha-
YMHAeT BHYTPEHHWUI cyeT. YpOBeHb “1”
nosiBNSAETCHA NOCNeaoBaTeNbHO Ha
KaXaoMm Bbixoge QO0...Q13 cyeTunka.

MakcuMmanbHas Bblaepxka Bpeme-
HW, KOTOpYIO MOXeT obecneqnTb cyeT-
unk K561UE16 B gaHHOW cxeMe, co-
ctaBnsieT okono 1 4aca (“1” Ha BbiXo-
ae Q13 nocne TOro, Kak cyeT4ymk goc-
yutaet go 8192). 3apgepxkKy BKNoYe-
HUA TaMepa MOXHO U3MEHUTb nepe-
KnodeRneM Bxoaa uneeptopa DD2.3
K ApYroMmy BbiXopy cHeTyuka. Hanpu-
Mep, Npu NORKNIYEHUN K Bbixopgy Q9
(ebiBOgy 14) DD3 ynpaBnsiiouwmm um-
nynbC NOCTYNUT Ha UHBEPTOP NpUMep-
HO Yepe3 3 MUH. NoCNe Hadana oTcye-
Ta UMNYNbLCOB FeHepaTopa (MUKPoOCcXe-
Ma cocuuTaeT ao 512).

Korpa noudBa cyxast, u, Kak yxe ro-
BOPWUNOChb, Ha Bbixoge 12 DD2.1 —“0”,
C NOSIBNEHWEM BbICOKOTO YPOBHS Ha
Bbixoge DD2.3, cpabatbiBaeT po3atop
n Ha 20 ¢ cdopmupyet “0” Ha BbiBOAE
13 DD2.1. Torpa Ha Bbixoge 11 DD2.1
— “1”, n BKno4aeTcs Hacoc. Boaa u3
Bavka oMblBaTeNs NocTynaeT k pacTte-
HWIO No nNaTpybKy, KOTOPbIN MOXHO
npnobpecTn B Mara3mHax aBTOTOBa-
poOB WNW TOBApOB AN akBapuyma.
MpepenbHas anuHa naTpybka cocTae-
nsert 3...4 M. Bonblylo ANvKY aenatb
HexXenaTtenbHOo, TaK Kak CHU3UTCS Ha-
nop eBoabl. Ha koHey natpybka oneBa-
eTCcA pacnbINUTENb BO3AYXa ANS akBa-
puyMa, yepes KoTopbiii CBoBoaHO Npo-
XopauT n Boga. PacnbinuTent 3akper-




NAETCA Ha LWTaTUBe U HA CaMOM CTBO-
ne pacTeHust (ecnv TonwuHa no3eonsi-
€eT) Tak, 4Tobbl BNara gocraBanack He
TONbLKO NouBe, Ho U NUCTLAM. Korga Tpe-
fyeTcst nonuBaTh Napy LBETKOB, OHK
cTaBaATCs pAAOM, @ HA OCHOBHOW NaTpy-
60k ogeBaeTcst TPOWHUK, OT KOTOPOro
pa3BeTBNsATCS ABa natpybka.
Detanu. Kpome Mukpocxembl
K561UE16, MoxHo 6e3 u3amMeHeHUn B
cxemMe NpUMeHUTb ee 3apyGexHbIn
aHanor CD4020B. BmecTto 3TUX MuK-
pPOCXEM MOXHO UChonb3oBaThL Gonee
goporyto mukpocxemy CD4060 (y Hee

HeT NonHoro aHanora B cepun K561).
CD4060 nmeeT BCTPOEHHLIN reHepa-
TOp UMNYNbLCOB, NO3TOMY 3NEMeHTbI
HL1 v RO B TakoM cnyyae u3 cxeMmsl
MOXHO UCKIIONUTD.

TpanaucTtop KT604A 3aMeHsieTcs Ha
nwob6on na cepun KT815, KT817,
KT819. Auoa VD1 — nobon naz KA521,
K0522, K0102, KO103, 1N4148. lMo-
CTOsIHHble pe3ucTopkl — TUna MJIT-
0,25. OkcuagHble KoHAeHcaTopbl
C2...C5 — K50-24, K50-29 unn aHa-
noruyHele, C1 — KM-6 nnn anano-
rmuHsIn. Murarowui ceetoguog (kpo-

ABrYCT

Me YKa3aHHOro Ha Cxeme) MoXeT GbITh
L.-816BRSC-B, L-56DGD, ARL-
5013URC-B. Pene K1 — nwboe Ha
HanpsbkeHne 10...12 B ¢ Tokom cpa-
f6arwiBaHus 10...50 mA, Hanpumep,
WJ118-1C.

Tok notpebnexus yctponcrtea (be3
yyeTa Toka pene) coctasnsiet BCero
20 MA, npudem Bonbulas yacTe pac-
XOAYETCA MUralolnM CBETOANOA0M.
WcTouHUK NuTaHust gomkeH 6bITh cTa-
6MNM3MpOBaHHLIM. YCTPONCTBO XOpPO-
wo pa6oraeT Npu HanpsbkeHun nuTa-
Hus 9...15 B.

U.CEMEHOB,
rly6Ha MockoBckon o6n.

3TOT 3BOHOK He TONbKO M3BECTUT O
npuxoge rocTs, HO U CONPOBOZNT €ro
KakMM-nnbo My3sbikanbHbIM oparmeH-
ToM. Cxema 3BOHKa BKN4YaeT TpaHc-
dhopMaTopHbIf CTabunNn3MpoBaHHLIA

OBEPHOW 3BOHOK
“CHMMDOHIUMIA”

610k NuTaHus, pene BpeMeHn Ha MUK-
pocxeme K561J1A7, agea GnokMposos-
Hbix pene Tuna POC-10, 6nok n3 asyx
MUKpPOCXEM — MYy3blKanbHbIX CUHTE3a-
TopoB un Y34 Ha Mukpocxeme

K

o1 | Kse1MAT

K157Y1. ins Bocnpoun3eegeHust 3By-
Ka UCNonb3oBaH ANHaMWK OT nopra-
TUBHOro paguonpuemHuka “Cokon”
(0,25 BT, 8 Om). B kopnyce npnemHu-
Ka 1 pa3meLleHa gaHHast KOHCTPYKUKsL.
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lMpy HaxXaTUK HA KHOMKY 3BOHKa SB1
HanpshkeHne ¢ bnoka nuTaHust noga-
ercsi Ha pene K1, koTopoe CBOUMM KOH-
Taktamu K1.1 6nokupyeT kHonky. Og-
HOBpeMeHHO cTabunuanpoBaHHoe
HanpsxeHue NocTynaeT Ha MUKpPO-
CXeMbl My3biKankHLIX CUHTE3aTopOB
nY34. 3syunt Menoaus, ebiGpanHas
nepeknovarenem SA1. Peauctop
R4, kongeHcaTop C3 u Mukpocxema
DD1 coctaensioT pene BpemeHu. B
MOMEHT NoJa4Yn HaNpsXXeHust Ha Bbl-
sopax 1, 2 DD1 npucytcreyer Hu3-
KniA ypoBeHb, U Ha Bbixogde (BbiBoge
11) DD1 — Takke HU3KUIA ypoBEHb.,
KoHgecatop C3 nocteneHHo 3apsi-
Xaetcst yepes pesuctop R4, Hanps-
XeHune Ha BbiBogax 1, 2 DD1 nosblI-
WaeTCs, U, KOraa oHo AOCTUraeT no-
pora nepeknioveHnns (Up,,/2), Ha BbI-
soge 11 DD1 nosensercs BLICOKUI
ypoBeHb., OTKpLiBAeTCA TPaH3UCTOD
VT1, B KONNEKTOPHYIO Lienb KOTOpPO-
ro sknioveHo pene K2. 370 pene ceo-
uMKU KoHTakTamun K2.1 paspbiBaer
uenes obmMoTkun pene K1. OHo oTknio-
YyaeTcs U paspbiBaeT WenNb NUTaHus
3BOHKA. Bpems 3ByuaHuss Menogum
3asnenT oT HoMuHanose R4 u C3. Mpu
ykazaHHbIX HOMMHanNax BpeMsi 3By4a-
Hust cocTaensieT okono 20 c.

Menoanu B kaxaon U3 MUKpOCXeM
3anucaHbl Mo Kombly, U NpK KaXgaom
BKIIO4EHUN NPOUCXOAUT CMeHa Me-
noavu. MonHyo nHopmaLUnio o MUK-
pocxemax YMC-7 n YMC-8 mMoxHo
nony4nTh Ha CanTe 3aBoAa-n3roToBu-
Tenst (HMO “UnTterpan”, .MuHck) nnu
B [1]. Heobxognmo yyecTtb, Yto nu-
TaHne MUKpocXeM pasHoe: y YMC-7 —
3B +10%,ay YMC-8 — 1,5...2 B.

B cxeme nutaHne Mukpocxem opra-
HW30BaHO NP NOMOLLW ABYX CTa6unn-
3aTopOoB HAaNPsHKEHUS HA CTabuUnUTpo-
Hax KC133 ¢ ucnons3oBaHuem ceeto-
Avoaa Ans CHMKEeHWUst NOCTYNaloLero
Ha UMC DD3 HanpsikeHus. Mukpocxe-
ma Y34 BknioveHa no TUNoBon cxeme
W HUKaknX HacTpoek He Tpebyert. Mpu
nuTaHum ot 12 B oGecneunBaeTcs xo-
polee rpoMKoe 3ByqaHue.

Ucrounnkn nHdopmalun
1. http: //cetronika.narod.ru/inform/
UMS.htm

Elektronika
BETOOMOOHAS

Mpeagnaraemas wrpywka nomoxer
Manbiwam 6bICTPO HayuYUTLCH Cyu-
Tatk. MNpuHumn ee gencTBUa cocToUT
B TOM, YTO MPM HAXATUM KHOMKKU Npo-
HyMepoBaHHble cBeToaunoaw! (10 WwTyk)
nonepeMeHHo 3aropaloTcs B criyyan-
HOM, Ha NepBLIN B3rnsg, nopsgke. MNpu
OTNYCKaHNM KHOMKW Kakon-nneo na Hux
npogonxkaet ropetk. 3anyckas urpyLu-
KY HECKOIMbKO pas, MOXHO BLIMUCAATL
CYMMapHbIA pe3ynsTaT NonbLITOK, CKna-
AblBast 1 BbMUTAs uudpbl, pacnono-
XeHHble Bo3ne CBETOaMOoA0B.

Cxema urpywkn msobpaxeHa Ha
puc.1. MynetuBu6parop Ha snemeH-
Tax G1 n G2 mukpocxemsl IC1 dop-
MUpYET UMMYNbChI, NOCTynawme Ha
TakToBbIN BXoA (CPO) uHTerpansHom
cxembt cyetyuka I1C2 (tuna 4017,
K561UE8). YactoTy curHana mynestu-
BUBparopa MoxHO BapbupoBaTh Nog-
6opoM HomuHanoe R1 n C1. Ha ane-
meHTax G3 n G4 nocTtpoeH Tpurrep, K
BXOAAM KOTOPOIo NOGKIOMEHbLI KOH-
TaKTel kHoMkK K1. BeIxog Tpurrepa co-
ednHeH Cc BxoAoMm ynpaeneHus |C2
(CP1). bnarogaps Tpurrepy apebear

KOHTAKTOB KHOMkn K1 He ckasblBaeTcs
Ha pabote yCTpoWcTBa.

Mpun HaxaTuu kHOMKU (NonoxeHue
K1 “Fut”) cqeTumk paboTtaer, Ha ero Bbl-
XoAax nocnenosartenbHO NOSIBNAOTCS
BbICOKME YpOBHW, obecneynBaiowme
3aropaHue CBeTOAMOA0B, NOAKIIOMEH-
HBLIX K 3TUM BkIXoaam. Mpu otnyckaqHum
KHOMKN C4EeTYMK ocTaHaBnueaeTcs B
KakoM-nn6o Npou3BONLHOM COCTOS-
HUW, T.e. HA KAKOM-TO BXode nogaep-
XWBAETCSH BLICOKUN YPOBEHbL, U OCTa-
€TCH ropetb CBeTOAMOA, NOAKNIOYEH-
HbIR K 3TOMY BEIXOAY. Peanctopbl R1 1
R2 nopatoT BLICOKMIA ypoBeHb, HeoB-
XOAWMBIA ANst HOpManbHON paboThkl
TPWUITEPa, Ha TOT ero BXoA, K KOTOpo-
MY B AA@HHbLIA MOMEHT He NOoAKIYEeH
KOHTaKT KHOMKMW.

Tok ropawero ceetoguoaa orpanu-
YmBaeTCs BbIXoAoM cyeTumnka (KMOT),
NOSTOMY AOMONHUTENEHBIE Pe3NUCTOpHI
He HyXHbl. YTo6bl NOBLICUTL Cryyan-
HOCTL 3aropaHus, pacnosioxeHue cee-
TOAVOAOB He COOTBETCTBYET MOPSIAKY
cyeTa.

YCTpoMCTBO cobpaHo Ha mevatHoil

Puc. 1
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Puc. 2

nnarte u3 ogHOCTOPOHHEro CTEKIOTeK-
ctonuTta. YepTex nnatel NpuBegeH Ha
puc.2, a pacnonoxeHue 3nNeMeHToB
Ha Hel — Ha puc.3. OTBepcThA B Nna-
Te ceepnaTtcs ceepriom @1 mm. MNpu
MOHTaXe fJerarnei cHayana npunavea-
eTcs nepemblyka, NnokazaHHas Ha
puc.3, 3ateM Mukpocxembl. [lanee
cneayloT peancTopbl M KoHaeHcaTophbl.
Hanocnefok ocTalTcs CBeToauoab.
Mx npvnaveaioT C BbIBOgaMu ANWHON
okono 10...12 mm.

MNepen yCTaHOBKOW Ha nnaTy CBETO-
Anoapl Nyuule BCEro NpoTecTnpoBarh.
[ns 3TOro Kaxablil ceeToguod noa-
kntovaertca k O6aTapeike HanpshkeHu-
em 4,5 B yepes orpaHnunTeribHbLIN pe-
aucTop conpoTueneHuem 620 Om. Ta-
kMM 06pasoM MOXHO onpeaennTh no-
NSIPHOCTL BLIBOAOB 1 ybeauTees B pa-
6otocnocobHOCTH CBETOANOAOB.

WUrpywka Gyaer 6onee KpaCouHoW,
ecnn UCnosnb3oBaTkL pa3HOLUBETHLIe
ceetogvoay. Hanpumep, D1, D4, D7
— kpacHwe, D2, D8 — xentbie, D3,
D5, D6, D10 — aeneHule, D9 — cn-
HUAIA.

Mocne MoHTaxa BHMMarernbLHo Npo-

BepsieM Nnary: HeT N rae AedeKTos
nanku nubo 3amblkaHuii popoxek. K
nnare nogkriodaeM KHonky K1 u (nyu-
We 4yepes MUNNVamnepMerTp) UcToy-
Huk NuTaHus (2 Gatapeiikn no 4,5 B).

MpoBoaMM 3KCNepuMeHT. Brriiouaem
nuTaHue Bbikmovarerniem K2. [lomkeH
3aropeTbCst 3erneHbiii CBeToanoa noa
HomepoM 10. 3To cengeTenbCcTByeT O
BKMIOYEHHOM cocTosHuu. [pn 3TOM
norpebnsieMblil TOK COCTaBnseT OKo-
no 12 mA. Haxumaem kHonky K1. Cee-
Toauoawl ByayT aaroparkcs B Criyya-
HoMm mopsiake. Ecnn kaxabii U3 HUX

_3axercst XoTsi 6bl OAVH pas, TO Haly

pa6oTy cneayet cuutaTh yaadHou.
Mpu OTNYCKaHUM KHOMKK OCTaeTcs ro-
peTb TONbKO OAWH U3 CBETOAWOAOB.
YuuTuigas noTpebnsiemblit Tok, 6ata-
peek XBaTWUT HaAoMro.

Tenepb HyxHo nogobpartk nogxoas-
wun kopnyc. 3geck OTKpbiBaeTcs
6onbwon NpocTop AnNs gaHTasun.
Kpacusas MbinbHULA, Kopobka oT nap-
cdtoma 1 T.n. MasHoe, 4ToGbl BCE NO-
MEeCTUNOCh.

PekoMeHayemoe pacnonoxeHune
CcBETOANOAOB HA NaHenn — CUMMeT-
puuHoe, B Tpu psiaa. B BepxHem pagy
HaxoasTcs 4 3eneHbiX 1 1 kpacHbIR, B
cpeaHeM — nocepeavHe 2 XenTelX, no
KpastiM — KpacHble, B cepegnHe Tpe-
Thero paga — rony6on. Cxema kak pas
paccuuTaHa Ha gaHHoe pacrnonoxe-
Hue.

Nocne KOMNOHOBKW 3NEMEHTOB B
BLIGpaHHOM KOpryce CBeprioM 33,2 MM
BLICBEPNVMBAEM B MepeaHen naHenu
oTBEpCTUS Ans cBeToaMoaoB. Ha cxe-
Me pacnonoxenus getanei (puc.3)
MokasaHo ogHO oTBepcTve ans duk-
cauum nnarbl. Yepes nnactmaccoByio
wanby TonwwHon 10 MM nnary npu-
BUHYMBAEM K nepegHein naHenu suH-
TOM M3 C yTONNeHHOW ronoBKON.
CBepnnM oTBEpCTUst U Kpenum B yA06-
HbIX MECTaX BbIKMouaTens nutaHua K2
n kHonky K1. Tenepb octanock nuilb
npoHymepoBaTh ceeToAuoasl. [lonycka-
€TCS UX NPOU3BONbHAs Hymepakwst ot 1
o 10. U3 atux ymcen 2-3 MOXHO B3siTb
¢ oTpuuaTenbHbLIMKU 3HaKamu (*-°), urpa
OT 3TOFO CTaHeT elle NHTepecHee.

Hobby elektronika N5/04.
MNepesod B.Cmactoka.

ABIYCT

A.O3HOBUXWH,
r.ApkyTCk.

CMrHanwaaTop “TYK-TYK" (CTT)
npeacraenset cobon akycTu-
YeCKUA MMUTaTop CTYKa B ABepb, 13-
BewatoLmin o6 ee otkpbiBaHun. B CTT
BCTpOEH MUraloLKUi CBETOANOA, KOTO-
puiii ay6nupyeT akyCcTuyeckuid curHan
W NOBLILAET BEPOSITHOCTL TOrO, YTO
OTKpLIBaHue ABEepU He OCTaHeTCs He-
3aMeyeHHBIM B YCNOBUSIX NOBbLILEHHO-
ro wyma. CTT moxeT UCNONL30BaTLCA
U B Ka4eCcTBe KkBapTUPHOro 3BoHka, OT-
nuyutenbHas ocobeHHocte CTT — B
[EXYPHOM pexvmMe OH He notpebriser
TOK OT baTapeu.

Cxema reHepatopa CTT He asnsieT-
cst HoBoW pa3paboTkoi. Mo cxemam,
nogo6Heim CTT, HaynHaKLWwwe paguo-
nobutenu 70-x rogos NPOLUNOro BEKa
coBupanu Ha repMaHne BbiX TpaH3uCTo-
pax ToHanbHble reHepaTopb. [nst no-
BbILLEHNS! FPOMKOCTW 3BYKA NPUMEHsI-
nvceL BunonsipHbie TPaH3UCTOPLE Pa3-
HbIX CTPYKTYpP. Y cOBpeMeHHbIX paguo-
niobuTenei HaBepHsika HakayTCa KOM-
nnemMeHTapHble napbl repMaHueBbIX
UMK KPEMHNEBBIX TPAH3UCTOPOB Manon
W cpeaHeil MOLWHOCTM Afif Co3AaHus
TaKOW NPOCTON, HO NMO-HOBOMY OpUrK-
HanbHOM KOHCTPYKUNU.

CTT (puc.1) cocTonT 13:

- aKyCTUYECKOro reHepaTopa Ha ane-
meHTax BA1, C1, R1, RP1, VT1, VT2

- Muratowlero ceetoguoaa At;

- UCTOMHUKA aBTOHOMHOFO MUTaHUSA
(6aTapen GB1);

- gaTynKa OTKphLiBaHust asepu (rep-
KoHa SF1).

lepKoH C nepekrniovaloWwM KOHTaK-
TOM 3aKpensiseTcst Ha BepXHeMm KoCsiKe
asepn. NOCTOSHHBLIN MArHUT YCTaHOB-
fieH Ha Asepu Tak, YTo6bi OH Npy 3ak-
pLITON ABepy yAepxviBan repkoH SF1
B 3aMKHYTOM COCTOSIHUU.

Pa6oraer CTT cnegytolimm obpa-
3oMm. B aexypHuii pexum CTT ycTaHas-
nvBaeTcs 3amuikaHuem Tymbnepa SA1
“NMutaHune”. Ecnn gBepb 3akKpbiTa, TO
repkoH SF1 HaxoguTca B 3aMKHYTOM
COCTOstHUM (B NEBOM MO Cxeme norno-
xeHun), u uenb nutadus CTT pasop-
BaHa. Mpu OTKpbiBAHWN ABEPN MArHUT
yaansercs oT repkoHa, OH Nepeksiioya-
eTcsi, T.e. ero KOHTaKkThl yCTaHaBnuea-
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10TCA B NPABOE NO CXeMe MNOorioXeHue.
Lenb nuTaHus 3amblkaeTcs, akycTu-
YeCKWi reHepaTop 3anyckaeTcs, v gu-
Hamuyeckas ronoeka SA1 nagaer wen-
YKW, HAaNOMWHAIOLWVE 3BYKU “TyK-TyK-
TyK". HacroTa LWen4ykos 3aBuMcuT oT nNa-
pameTpoB BpemMsidagawLlen uenu RP1-
R1-C1 u ycTtaHaBnveaeTcsi NOTEHUUOo-
MeTpom RP1. Ee MoxHO BhiGpaTth oT 1
Jo 15 My, OgHoBpeMeHHO C akycTudec-
KUM UMUTATOpOM BKIIOYAETCH Muraio-
WU ceeTogmMog KpacHoro uyseta A1.
YacTtota MuraHus A1 onpegeneHa ero
BHYTPEHHWUM reHepaTopoM U C yMeHb-
WeHeM HaNPSHKeHUS MUTaHWS U3MeHs-
€TCS HE3HaUUTENBHO.

Mpy ncnonb3osanuun CTT B kavecTee
KBapTUpHOro 3BoHKa repkoH SF1 3ame-
HAeTCA KHONKOW. [ins KkBapTupHOro
3BOHKA peKOMeHAYyeTCsl yCTaHaBnNueaTh
yacroty wenvkos 5...15 My, a gnsa cur-
HanuaaTopa OTKpbIBAHUS ABEpU —
1...3 T'y. Mpwn 3TOM C POCTOM YaCTOTH
cpegHvi nNoTpebnsieMbin TOK U3MeHst-
ercsioT 15 4o 95 MA. B CTT ucnonbao-
saH pesuctop R1 Tuna OMAT, koHAaeH-
catop C1 — K50-35 vnu 3apybexHoro
npow3BogcTsea. MoTteHyunomerp — PM1-
90 vnu rmobon gpyron. Tyménep SA1
— MTS-102 vwnu manorabapuTHun
SMTS-102. NepkoH SF1 MOXHO uc-
nonb3oBaTth NGoN nepeknoYanWwmmn
vnv 3aMeHUTb ero MexaHu4eckum gart-
YuKOM, Hanpumep, kHonkon KM1. u-
HaMMU4ECKYI0 FONoOBKY XenaTtensHo (gns
yMeHbLUEHWS pa3MepoB koprnyca) npu-
MEHUTb MUHWATIOPHYIO C UMNEeAaHCOM
8 OM MoLWHOCTBIO He MeHee 0,25 BT.

Briok A1 (Muralowun ceeToguog

i

KpacHOro LseTa) MOXHO 3aMEeHWUTL Mu-
raloum CBETOAUOAOM CUHErD LBeTa C
NoBLILIEHHON cBeToBOM oTaavein — FYL-
5013UBC-B wnu nogobHeiM, TpaHaucTo-
pbl VT1 1 VT2 MOXHO 3aMeHUTL KOMM-
nemenTapHoun napon KT3102 n KT3107
(cooTBETCTBEHHO) C NOBLIMY ByKBEHHbI-
MU uHgekcamu, He ucknioueHo npume-
HeHWe CTapbiX repMaH1eBbIX TpaH3uUC-
TopoB: VT1 — MM10, MN35-MMN38;
VT2 — MM13-MMN16, MMN39-MMN42,
Meago XS1 — tuna CIr3, Crs; wre-
kep XP1 — CLWI3, CLWW5.

Mpu NnpyuMeHeHuW ucnpaeBHLIX geTa-
ner HanaxusaHust CTT He TpebyeTcs.
EauvHcTBEHHOE, 4TO TpebyeTcsa ans ra-
paHTupoBaHHon pabotel CTT — 3710
TWarenbHO NPOBEPUTL CXEMY HA OTCYT-
cTBUe owunbok nepeq BKMOYEHUEM,
CnegyeT o6paTuTh BHUMaAHUe, 4TO
6nok A1 pabotocnocobeH nNpu Hanps-
XeHWW nuTaHus 2...6 B n He HyxaaeT-
CS1 B TOKOOrpaHWiUTENBLHOM pe3ucTope,
BKMlO4aeMOM nocliegoBaTenbHO.
CpegHuin pabouvin Tok A1, u3mepeH-
Hbiit TecTepom L4352, npu Hanpsixke-
Hun 4,5 B coctasun 5,5 MA. CTT Bnon-
He paboTocnocobeH n 6e3 A1.

CCT cobpaH Ha neyaTHon nnate
(puc.2) n3 onbLFMPOBAHHOIO CTEKIO-
TekcTonuTta TonwuHon 1,5...2,5 mm.
[vameTp oTBepcTUI Ha nnare nod ae-
Tann — 0,7...0,9 MM, noa coeguHu-
TemnbHbIE NPOBOAHWKU — 1...1,3 MM (3a-
BUCUT OT TONIUWHB MOHTaXHbIX Npo-
BOAHWKOB).

Yd-cBeToguoabl

Ha OUCKOTeKe

YnsTpaduoneToBbie cBeTogvoa L, PO
KOTOPbI€ pPaccKaskLiBanoch B [1], B HEKo-
TOpBIX Cly4asiX, KOFAa MOLWHOCTb U3nyJe-
HUSt He NpUHUMNUAanLHA, MOryT 3aMeHUTL
ynsTpacgvoneToBbie Namnsl (OHW NpyMe-
HSII0TCA B Consipusix). Morogbie pagvoriio-
BuTeny HaBepHska BUAENu Ha TaHunonax
AVCKOTEK Takue namnbl, bnarogapst cee-
YeHUI0 KOTOPLIX B TEMHOTE (NpU OTCYT-
CTBUM APYIMX UCTOMHUKOB CBETA) Ha CTe-
Hax NOSIBNSIOTCA PUCYHKU UINW HAgNUCK,
KOTOpbIE€ HEBUAVMbI NPY HOpMasibHOM OC-
BeleHHocTu. CocTae “ynerpaduoneTo-
BOW Kpacku”, KOTOPOW NULLYT U PUCYIOT Ha
CTeHax qUCKoTek, gocTaTtodHo npocT. Co-
rNacHo TeXHOMOrMK, MOPOLLOK NMIOMUHO-
dopa pa3soauTCs B NPONOPLUM NpUMep-
Ho 1:5 C 0OObIKHOBEHHbLIM GECLBETHLIM
nakom gnst Horten. Ecnu nocrnie nepe-
MELLUBAHUS NONYy4YaeTCA CIMULLKOM Xugd-
Kast CMeCb, 400aBnsIoT ewe NopoLka,
a ecnv HaobopoT — naka. Bpems cyw-
K1 COCTaBa CoNoCTaBUMO CO BpEMEHEM
CYLLKW CaMOro Nnaka npy KOMHaTHOM Tem-
nepartype (He npestiwaet 30...40 MuH).
Mocrnie CyLlku NOMeLLEHWE HYXHO XOpo-
WO NPOBETPUTD.

B TemMHOTE NOAHOCAT BKMIOMEHHLIN
ceBeToguog YP-CnekTpa, u caenaHHbi
PUCYHOK WK HAAMNWUCL 3acUsieT SIpKUMU
LBeTaMu (B 3aBMCUMOCT M OT LIBETA NMOMU-
Hodopa). KpoMe BecugeTHOro naka anst
HOrTeR, NogxoauT aBTOMOOUNBHLIA nak
“Novol" ¢ otBepauTeneM. Toxe nonyya-
eTCst 3 PEKTHO, TOMNBLKO COXHET AoNbLue,

Nurepatypa
1. A.Kawkapos. JeTtektop BanioThl Ha
cseroavone. — PaavoMup, 2006, N6, C43.
A.KALLKAPOB,
r.C.-MeTepbypr.
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MpueMHWK NpegHa3HayeH ans npu-
€Ma y3KOMNOJSIOCHBLIX CUrHAroB C 4acToT-
HOM Mogynsuuen B guanasoHe 49 —
855 Mly. Kpome TOro, yCTponcTBO
MOXHO NPYMEHUTL ANS aHanusa cnek-
Tpa pasnuuHbIX CUrHANoB, ANa OpueH-
TALWU aHTEHH U T.N.

OCHOBOI NpUeMHVKa SBRAETCH Lin-
POKO pacnpoCTpaHeHHbIN cenekTop
TeneBu3noHHbIX kaHanos KS-H-148
dupmb Selteka, ynpasnsaemMsin no
wuHe 12C. OCHOBHBIE XapaKkTepUCTUKM
CenekTopa kaHarnoB NpuBeaeHL! B Tab-
nuue.

Aucnnei npyeMHWKa — NONHOUBET-
HbH, XXUOKOKPUCTAaNNUYECKUI, OT COTo-
Boro TenedoHa Nokia 6100.

MpveMHUK NOCTPOeH No cyneprete-
poauHHou cxeme ¢ Tpems Y. MNepeas
MY — nepemeHHas (37 — 38 Mlu),
BTopas — 10,7 Ml'y, Tpetbs — 455k,
Liar nepecTporkv NpUeMHUKa no 4acro-
Te BbiGupaeTca nonb3oearenem — 1; 5;
10; 25; 50; 100 v 500 kl'y, 1 1 10 Ml
MpyeMHYK uMeeT pyHKLMIO CkaHWpoBa-
HWA Mexay OByMs 3apaHee 3anucad-
HbIMUW 4acTOTaMWU U OCTAHOBKW CKaHW-
poBaHUs Npu 06HApYXEHUU curHana, a
TaKKe peXuM cnekTpoaHanu3atopa C
BO3MOXHOCTbIO MapKepHoro uamepe-
HWA YacToTbl. HanpskeHue nuTaHus —
7 — 15 B nocrtosHHOro Toka, ToK no-

ABIYCT

LLUIMPOKOOUANA3OHHbLIN
YKB NMPUMEMHUMK

VHF-L 49,75 — 151,25
[Luanazon vacroT, My VHF-H 159,25 — 439,25
UHF 447,25 — 855,25
BXofHON UMneHaaHe, Om 75
Hanpsxkexie nutanus; B 5
Hotpebnsiembin 1ok, MA 85
MakevmansHOE HanpsXeHue, NoaaBaemMoe Ha Bapvkansi, B 33
VHEAL 45
Lunanasou peryrmposku APY, nb VHF-H 45
UHF 40
KoadduinaHt yeurieHns (MuHuMansHen), ab 40
VHF-L 9
YpoBsetb LyMa He 6onee, Ab VHF-H 9
: UHF 8

TpebneHus — okono 100 MA npwu oT-
CYTCTBUW CUrHana.

Bnok-cxema npuemHuka npueegeHa
Ha puc.1. BxogHow curHan noctynaer
Ha aHTEHHOEe rHe3a4o cenekTopa, KoTo-
pblil UMeeT B CBOEM COCTaBe AN KaX-
noro U3 Tpex nogavanasoHos (VHF-L,
VHF-H v UHF) YBY, cmecutens nYH,
a Takke cMmecutenb, Y4, n cuHtesa-
TOp, KOTOpbIN ynNpaBnaeTca no LWuHe
I2C. War nepecTpoiku cuHTesatopa
cenekTopa BbibpaH pasBHbiM 50 kly.
Ana paguvoniobutensckux uenen 3To,
pasymeetcsl, bonbluon war. ina ero
yMEHbLLUEHWUs BBEAEH eLle OavH CUHTe-
3aTop, KOTOpbLIA NepecTpavBaeTcs C Mu-
HUManLHEIM Wwarom 1 kMY B nonoce Yac-
ToT 47,7 — 38,7 Ml'y. Takvm o6pasom,

npv nepeoin N4 37 — 38 My dopmu-
pyetca Bropas M4, pasHaa 10,7 MIu.
[anee curHan nocTynaeTr Ha TpeTun
cMecuTerb, Ha KOTOPLIN C KBApLEBOro
reTepoavHa NofaeTcsa curHarn 4acToTon
10,245 Mly. Harpy3skoin cmecutens
SBNAETCA NONOCOBOM (PUNLTP C LEHT-
panbHon yactoTon 455 kY. 3atem cur-
Han ycunvBaeTcs B ycunurene-orpaHu-
yuTene, npoxoauT vepes ®M getektop
W NOCTynaeT Yyepe3 3MEeKTPOHHLIA pe-
rynaTop FrPOMKOCTU Ha OKOHEYHBIN yCu-
nuTernb HU3KOW YacToThl.
MpuvHUMNWansHas cxema NpuemMHon
YyacTu NpueegeHa Ha puc.2. BxogHon
CUrHan NocTynaeT Ha aHTEHHOE rHes-
no cenektopa U1 (BxogHoe conpoTue-
neHve — 75 Om). Ha BeiBOg 1 cenek-

ts1

T X
—~= —~=
37..38 MHz 455 kHz Limiter
KS-H-148
VGO Synthesizer B8FO
47.7..38.7 MHz 10,245 MHz
spt |
12C
P LoD
Puc. 1 Rss!

TOopa NoCcTynaeT HanpsXKeHue
aBTOMaTUYeCKOW perynupoBku
ycunenus (APY) ¢ npoueccop-
Horo 6noka, KoTopoe MeHseT-
ca B guanasoHe 0 — 3 B. Bbl-
Bofa 3 yepes pesuctop R24 co-
€AvHeH ¢ o6wuM NpoOBOAOM
(sToT BBLIBOA onpepenseT af-
pec cenekTopa ans 12C WwuHb).
Yepes BbiBogkl 4 5 ocylecte-
nAeTcA ynpasrieHue CenekTo-
poMm o wwwHe 12C. Ha suiBog 7

nopaervcsa HanpsxeHve +5 B, a
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Ha BLIBOA 9 — HanpshkeHue nuTaHus
Bapukanos (+31 B). C BwiBogos 10 u
11 cHUMaeTCst curHan nepeon Npome-
KYTOMHOW YaCTOThI, KOTOPLINA NOCTYNa-
et Ha ¢uneTp nepeoit MY Z1 (ucnone-
3yeTcst CTaHAAPTHLIA TENEBU3UOHHbIN
dunTp KOMA2002). B cesiau ¢ Tewm,
YTO Mornoca NponyckaHus gunbTpa
CNWUWKOM WKpokas, Ha BeiXxoge durib-
Tpa yctaHoBneH KoHTyp L2-C21, Ha-
CTPOEHHLIN Ha YacToTy 37,5 My, fa-
niee curHan, Haxogsiuincst B guana-
30He vacToT 37 — 38 Mlu, noctyna-
eT Ha Mukpocxemy DA3 (MC13135),
koTopast hakTuyecku siBnfeTcs cy-

ul

nepreTepoguHoMm ¢ gBymst Mpeobpa-
30BaHuUsIMU 4aCTOThI. CXema BKntoYe-

HUSI MUKpOCXeMbl — TUNoBast. CurHan
nepeoi MY noctynaer Ha nepsbii
CMecuTenb YacToThl. Harpyakon cme-
cuTens ABNsSeTcs KBapueBblin unbTp
BTOpon MY Z2 ¢ nonocoi nponycka-
Hust 15 kY. YacToTa retepoauHa on-
penensieTcst UHOYKTUBHOCTBIO KaTyw-
ku L3, eMkocTblo koHaeHcaTopos C23
— C25 1 C28, a Tarke eMKOCTbIO Ba-
puKana, BXOASILEr0 B COCTAB MUKDPO-
cxembl DA3 1 nogknioYeHHOro K BbIBO-
aam 23 u 24. MepecTtpoiika 4acToTbi
OCYUWECTBNSIETCS HanpshkeHueMm, no-

Mocne cmecuTensa curdan ¢ vacTo-
TO¥ 455 KL NocTynaeT Ha ounbTp Tpe-
Teen MY Z3. Monoca nponyckaHus
unbTpa No ypoeHio -6 o6 — 15 kly.
C Boixopa ¢unbTpa yepes BoiBoa 9
DA3 curHan nogaetcs Ha Bxog yCcunu-
Tens-orpaHuuuTens. K seieogy 13 noa-
KrnitoudeH KoHTyp petektopa L4-C41.
HanpsxeHue, nponopuvoHanLHoe
cune curdana, ¢ BeiBoga 14 noctyna-
€T Ha BCTPOEHHLIN B MUKPOCXEMY KOM-
naparvop, a ¢ BeiBogoB 15 1 16 — Ha
MWKpONpoLeccopHeIA bniok anst aans-
Herwero aHanu3a, CurHan H13kon ya-
CTOTbl CHUMaETCs C BbiBoga 17 U Tak-
Xe MOCTYNaeT B MUKPOMNPOLIECCOPHBIN

NOAKIIOHYEHHBIM K BLIBOAY 6 MUKpOCXe-
Mbl. C BbIBoga 5 curHan 4acToTon
10245 kl'y noctynaet Ha Mukpocxemy
CuHTEe3aTopa YacToThl U sBRsieTcs 06-
pasuoBon ans Hee,

AGC T 6nok.

R24100 Wt Z1 cze H T T ! H H
el 3 ( KFPA302 Sze CuHTE3aTOp YacTOTh! BLINOSHEH Ha
S £{scL I Mukpocxeme DA4 (LMX2315). Yepes
vee ﬁ_s? % 021_]_ LU BbiBOAL 11, 13 1 14 ocywecTensietcst

Vo ] 8P 129 ) ynpaBneHne MUKpocxeMoii. Ha BbiBog
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X 18 12 1 L
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CTynaiowum 4epes peanctop R25 ¢ 5nogaetcs HanpskeHWe NUTaHus MUK-
CUHTE3aTOpa 4acTOTbl, BLINONMHEHHOTO  POCXEMbI, Ha BbIBof 4 — HanpshkeHue
Ha Mukpocxeme DA4. C dunitpa Z2  nuTaHWs BLIXOQHOTO Kackaga azoeo-
OThUNLTPOBaHHLINA curHan BTopoid MY ro AeTekTopa, Ha BbiBog 1 — curHan
NoCTynaeT Ha BXoa BTOPOro cMecuTe-  06pa3uoBo YacToTel 10245 ki ¢ Muk-
R19 1 ns (BeiBog 18). YactoTa BTOporo rete-  pocxemMbl MC13135 npuemHuka, Ha
'}gg oAz L 4 PoduHaonpepensietcs keapuesbiM pe-  BbiBog 10 — curHan ¢ 4acToTol nep-
6 [~ 3onaTopoM BQ3 HauacToTy 10245k,  BOFO rerepoguHa. C BelBoga 8 CHUMa-

€TCsi CurHan 3axsata netnuv GAMY, ko-
TOPbIN NOCTYNAET Ha MUKPOMPOLIECCOp-
HbIA Briok Ans AanbHenwero aHanusa,
HanpsbkeHue ownbkn netnv dAMY no-
CTynaeT ¢ BelBofa 6 Yepes hunbTpyto-
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Bapukarn KOHTypa retepoauHa. LED Rzz  vm NOKIAB18d
Ha mMukpocxeme DA2 cobpaH npeo6- D——@ R20 47+
pa3oBaTtens HanpskeHus 5/31 B ans v‘?c:s'm

nuTaHus Bapukanoe cenekropa. Moa-
Gopom conpoTueneHus peanctopa R16
OCYLLIECTBNSAETCS NOACTPOMKa BbIXOA-
HOro HanpshxkeHust npeobpa3osarenst.
Cxema MuKkpornpoueccopHoro Groka
npusegeHa Ha puc.3. OcHoBy 3700
6noka cocTaensieT mukpocxema DD3
(PIC18F2520). [ins yckopeHust obpa-
60TIN AaHHLIX MUKponpoLeccop pabota-
€T Ha MakCUMansLHO JOMyCTUMON YacToTe
(40 MIu). KBapuesbii pesoHaTop BQ2 ¢
HoMuHanLHOW vactoTton 10 My nog-
kntoyeH k BeiBogam 9 u 10 BCTpoeHHo-
ro reHepartopa. B mukponpoueccope
BKNIOYEH BHYTPEHHUIA YMHOXUTENb Ya-
CToTbl Ha 4. Kpome Toro, Mukponpouec-
cop UMeeT B CBOeM COcTaBe AocTaTou-
HO GLICTPLI aHanoro-LndpoBo Npe-
oBpaaoeatens. CkopocTh NpeoGpaso-
gaHust — 0o 100000 namepeHuin B ce-
kyHay. K nepeomy Bxogy ALIM uepe3
BbIBOA 2 MuKpoTpoueccopa noaknto-
yeH BbIxog RSS! Mukpocxembl Npuem-

Huka. Mo sTomy BXOAY U3MepsieTcs ypo-
BeHbL NpyHUMaemoro curHana. O6pasuo-
Boe HanpsbkeHue ans AL onpegensaert-
A NoacTpoeyHbIM peancTopom R5.

Mukpocxema DD1 — 3T0 CABOEHHbIN
3NEKTPOHHLIN NepeMeHHbI pe3ncTop.
Peauctop P1 (BbiBOAB 5 — 7) perynu-
pyet HanpsokeHue APY cenextopa, PO
(ebiBogbl 8 — 10) — rpomMkocTL Npu-
eMHVKa.

Mukpocxema DA1 — OKOHEYHbIN
YHY, DD2 — yacw peansbHOro Bpeme-
HU, ynpasnsiemsie no wuxe 12C. K ee
BbiBOgaM 1 1 2 nogknioyeH KeapueBsIv
pe3oHaTop ¢ HOMWHANLEHOM YacToToM
32768 kL, k BuiBOAQY 3 — nuUTUeBas
BaTapeiika C HOMUHaNLHLIM Hanpsxe-
Huem 3 B (Hanpumep, CR2032). Muk-
pocxema DD4 — sHeproHeaasucumMas
namsaTh. B Hel xpaHaTcs nonbL3oBa-
Tenbckue AaHHbie, 3aHEeCeHHbIe B “na-

MSITh" 4acToTh!, rpaHuLbl CKaHUPOBa-
HUA 1 T.N.

YKKW nogknioveH K BbiBOgaM MUKpO-
npouLeccopa HYepea pesncTBHbLIe genn-
Tenu B CBSI3N C TEM, YTo NUTaHWe MUK-
ponpouieccopa cocTaenser 5 B, a Hanps-
¥eHve nuTaHust uHaukatopa — 3,3 B.
HanpspkeHue gnst nogceeTky (a, cooT-
BETCTBEHHO, M APKOCTL CBEYEeHUst Auc-
nnes) — okono 6 B — onpepensieTca
HanpsbkeHuem crabunusauum crabu-
nutpoHa VD3. TpaHaucTop VT1 npea-
Ha3HayeH gNns OTKNIoYEeHUst NOACBETKN
(ans cHWXeHUs aHepronoTpebneHns) B
cNyyae npumeHeHus 6ataperHoro nu-
TaHus.

WHTerpanuHen ctabunuaatop DDS
obecneynBaeT cTabunnanposaHHoe
HanpspkeHue +5 B gnst nutaHua Bcero
yCTpOWCTEA.

(MpoponxeHue cnepyeT)




A.KONOYHOB,
r.lpogHo.
E-mail: k12@biz.by

BpeMeHHble guarpaMMbl paboTbl
KOHTponnepa Aucnnesa nokasaHbl Ha
puc.4. CurHan BHyTpeHHero TakToBo-
ro reHepaTopa nokasaH Ana NpUBA3KKN
(HapyXy OH He BbiBOAgUTCA). B pexn-
me “3anuck” (ycTaHaBnuBaeTca Co-
OTBETCTBYIOWMM YpOBHEM Ha BXofe
WR/RD) ganHble pukcupylotca B pe-
rUCTpax KOHTpornnepa no cnagy cur-
Hana Ha Bxoge C. VX HyXHo yCcTaHo-
BUTb HA BXOAAX AaHHBIX MUHUMYM 33
0,1 MKC go cnaga.

B pexume “Y1eHne” nicopmauma
Ha BbIXOgaX NOABNAETCA TONLKO Npw
norudeckon “1” Ha Bxoge C. Koraa Ha
3ToM Bxoge “0”, Bxogp!/BbiXoabl AaH-
HbIX OTKnkoyawTca, 1, bnarogapsa
BCTpOEHHBLIM “noaTsirnBalownmM” pe-
3KUCTOpam (Mexay KaxablM BLIXOAOM
AaHHbIX U WnHon Ugc) conpoTuene-
Huem okono 50 kOmM, Ha BCeX BbIXO-

(Mpoaomxexue. Hayano 8 N7/06)

gax nosenaoTca “1”. Takue xe pesuc-
TOpbl €CTb U HA YNpaBNALLMX BXOgax
WR/RD 1 RS, a Bxog C — 006bI4HbIN
BbICOKOOMHbLIN KMOIM-BX04.
KoHTponnep gucnnesa Moxet pa-
6oTaTb kak B 8-6MTHOM pexume, Tak
v B 4-6utHoM. B nepBom cniyyae gana
ynpaeneHua Tpebyetca 11 nposo-
00B, BO BTOpOM — TonbKo 7. Ove-
BUOHO, YTO BTOPOW PEXWUM BbIrogHEN,
ocobeHHo yunThiBaa HebonbLioe Ko-
NYeCTBO BbIBOJOB Y COBPEMEHHbIX
MWKpONpoLeCcCopoB, 0gHAKo Haaex-
HOCTb ynpaBneHua npu 3TOM yXya-
waetca. K[l sanpocro MoxeT “npo-
nycTuTb” nonoBuHy 6aiTa, T.e. HUKa-
KOro KOHTpoNA 3a NpaBuiibHOCTbLIO
3anncu nHopMauun B HEM He npe-
AycMmoTpeHo. Takoe BnevaTtneHue,
4yTo 4-6nTHBIN pexum gobaeunu B
KOHTponnep WUCKNUYMTEnbHO “no

npockbamM Tpygawmxca” B cambiin
nocrnegHnun MomeHT. MNoatomy, ecnu
HYXHa BbICOKAA HageXHoOCTb, a y
npoueccopa ecTb “nuLiHWe” BbiBoAb!,
nyvuwe pabotate B 8-6UTHOM pexmu-
me. BnpoueM, ¢ noMoubio HeKoTo-
pbiX “xuTpocTen” K HopmanbHo
dyHKUunoHnpyeT n ¢ 4-6UTHBIM WH-
Tepcencom.

PaccmoTtpum paboTy KoHTponnepa
B 8-6uTHOM pexume. Ocobbix crnox-
HOCTeW TyT HeT: nepeg nogaden ove-
peaHoro 6anTa npoBepsaem cdnar 3a-
HATOCTM (NogaeM COOTBETCTBYIOLLYIO
KOMaHZy) nxgem, noka ctapum 6ut
He nepenget B “0”. Ecnun bygeTe ca-
MOCTOATENbLHO AMcaTh Nporpammy
Ana npoueccopa, To Npotle BCero yc-
TAHOBWUTL HYXHblE YPOBHW HAa BXOAax
ynpaeneH!a 1 LUKINNYeCKU onpalun-
BaTb COCTOAHME




cTapuwero 6uta. Ho npu aToM npo-
ueccop Gyaer “3saBucatb’ 4o TEX NOP,
noka KOHTponnep gucnnes He 0CBO-
6oauTtca. Ecnu Takoro 6bITh HE gon-
XHO, CTapwuii 61T 3a0gHO NogKNIo-
yaeTcs K kakomy-Hubyab Bxogy INT
(BHEWHero NpepbiBaHWs) NpoLlecco-
pa.

Cpasy nocne T0ro, Kak KoHTponnep
oceoBoauTcs, Ha Bxoge C HyXHOo yC-
TaHoBUTL “0". Tonbko nocne 3Toro
MOXHO U3MEHSITb YPOBHW Ha oCTanb-
HbIX ynpaBnswWwnx Bxogax. Bnpo-
yeM, B 8-6UTHOM pexume genatb 3TO
Heo6sa3aTenbHo. MNocne sToro name-
HsieM ypoBHM Ha Bxogax WR/RD, RS,
WwrHEe gaHHbIX (ecnu 370 Heobxoaun-
MO), U MUHUMYM yepes 10 MkC noc-
ne nepexoga nara 3aHsTocTH B “0”
MOXHO nogaBaTh “1” Ha Bxog C.

Kak yxe oTMeyanocb, B Te4eHue
31X 10 MKC KOHTpONNep gucnnes He
pearupyer HY Ha kakve koMaHgbl. Mpu
MCcnonbL3oBaHWM B ka4ecTBe ynpasns-
lowero npoueccopa AT89C52-24xx,
paboTaloulero Ha 4Yactote 24 Mlu,
10 Mkc cocTaBnsiioT 20 MawmnHHLIX
LUMKNOB, NOSTOMY B NporpaMme Muk-
POKOHTpONNEpa HYXHO MOCTaBUTHL
3agepxky B 20 UMKNOB NN NoNpoc-
Ty B 3TO BpeMs 4To-HUOGyAbL “cum-
Tatb’.

Ecnu npoucxogut 3anuck nHdopma-
U1K B KOHTpoAnep, To ANUTEeNbLHOCTL
“eAnHNYHOro” ypoBHS Ha Bxoge C Mo-
XeT 6bITb CKONb YFOAHO Manon. Jkc-
nepuMeHTa pagu s TakTUpoBan KoH-
Tponnep (no Bxogy C) oT reHepatopa
MeaHgpa YacToTon 50 Mlu. Ha aton
yactote oH pa6oTan oTnuyHo, a 6o0-
Nee BbLICOKMX YaCTOT y MEHS B Ty Nopy
He 6bino. UHopmaums dukcnpyercst
BHYTPW KOHTpONNepa no crnagy um-
nyneca (1—0) Ha Bxoge C, ogHoBpe-
MeHHo nepexoauT B “1” ¢pnar 3aHaTo-
ctu. U ece! Tenepb K[l pearnpyer
TONbLKO HAa KOMaHAY YTeHust ponara 3a-
HATOCTU, BCe OCTanbHbLIE KOoMaHgb! ur-
HOPUPYIOTCS.

Ecnu cpaay nocne nepegavin komaH-
Obl KOHTponnepy gucnnes dnar 3aHs-
TOCTU UMEET HyNeBoe COCTOsIHME, TO,
ckopee Bcero, K[l Ha 3Ty komaHay He
oTpearvpoBan. NosToMy B Takux cny-
yasix BHeWHWI A npoueccop AONXKeH

NoBTOPUTL KOMaHAY. Ho 370 ToNbKo B
TeX Cny4asix, korga ucnoneL3ayeTcs 6bi-
CTpbIf NpoLEeCccop, T.€. eCAK OH nepe-
JaeT ogHy koMaHAy MeHee ueM 3a
3...10 mkc. Ecnun ke 310 Bpems 6onb-
e, To 3a BpeMs, noka npoueccop
nepekrnoyaeTcs u3 pexuma “lNepega-
Yya fgaHHbIX" B pexum “Utenne dnara
sansitocTn”, K[l BnonHe ycneer oceo-
dognThCS.

HyXHO Taloke y4UTbIBaTb, YTO KOfAa
KoMaHga nepegaeTcs B koHUe Ma-
WKnHHoro umkna K[ (cocrosiwiero u3
10 nepuogoB reHepaTtopa), dnar 3a-
HATOCTU oMeHb BbICTpo oGHynseTcs
n MoXeT 6bITb “He 3aMeveH” npouec-
COpOM.

lopasgo TpygHee ynpaBnsTb KOH-
Tponnepowm, korga oH pabortaer B 4-
6uTHOM pexume. Camas rnaBHas
TPYAHOCTL 3aKNOHYaETCs B TOM, 4TO 1
cTapluas, ¥ Mnagwasi NonoBuUHLI 6an-
Ta (NnepBbIMK nogaloTcs cTapwwne 4
6uTa, T.€. Te, YTO NeBee) nocrynakT
Ha 04HM 1 Te Xe BXoAbl/BbIX0abl AaH-
HbIX U (hukCnpyloTCs ABYMS UMNYNb-
camMu Ha Bxoge C. 3T NONOBUHbI
BNONHE MOTyT “nepenyTaTbes” BHYTpU
KoHTponnepa (TouHee, K1 moxer
obbeguHnThL B ognH 6anT Mnagwyio
NoNoBUHY npegblgywero 6anTa co
cTaplwein NoNoBUHOW cnegyoulero u
BLINONHUTL 3TY “CUHTE3NPOBAHHYI”
KoMaHAay), 4To NPOUCXOANT 4OCTaTON-
HO YacTo.

lNpasga, BO BCE KOHTpoONnNeps.l
BCTpOEH chneumnanbHbIA 610K, KOTO-
pbil @aBToMaTU4ecku obHynser ce-
NekTop AaHHbiX (NonoBuHok BanTa)
npu M3MeHeHUU ypoBHelW Ha BXxogax
WR/RD, RS (Tonbko npu “1” Ha BXO-
ge C) nnocne obHyneHnsa dnara 3a-
HSATOCTH, HO €r0 BO3MOXHOCTEN BCe
paBHO ManoBaTo ANst HagexHow pa-
6oTbi gucnnes.

B 4-6UTHOM pexnme U3MEHATL UH-
dopmaumio Ha BCex BXxodax MOXHO
ToNLKO TOraa, korga Ha Bxoge C npu-
cytcTeyeT “0”. MHave Bo3MOXHa pac-
CUHXpOHU3aLWs, T.€. CTaplunii  MNag-
WKt nony6anTebl NOMEHSITCS MecTa-
MW. dnar 3aHATOCTU NyuLle NPoBepsAThL
nocne nepegauun 6anTa (a He AO),
npaBga, npu 3tom K[l 6yget “noaTop-
MaxuBaTb”’ NpoLeccop, HO 3TO epyH-

ABrYCT

fa: pacCUHXpoHu3auus cTpawHee! B
pexume ““YreHune Tekyulero agpeca
n hnara 3aHATOCTU" MOXHO nopa-
BaTb CKONbLKO YIOAHO MMMNYNLCOB Ha
Bxoa C — npu BbIXOo4e U3 3TOro pe-
XUMa CYeTYMK NoNoBUHOK GalTa aB-
ToMaTtuyeckn obHynsietca. He obs-
3aTenbHo YnTaTh BECb HalNT — MOX-
HO NpPoYNUTaTbL TONBLKO €ro CTapuwyio
yacTb (Cloga BXOAWT hnar 3aHAToC-
™).

Ecnu nepepgath nnu npountath
TONLKO CTapLlylo NONOBUHY HaliTa ko-
MaHgbl NN gaHHbLIX U Nocne 3Toro
nonbITaTbCA NPoYNTaTL TEKYLUUA ag-
pec, To 6ygeT BbiBegeHa mnagwas
nonoBuHa agpeca. dnar 3aHATOCTH
KOHTpONNEp Npy 3TOM HE yCTaHaBNu-
BaEeT, T.e. MOXHO NepeknioYnTLCS Ha-
3ag U nepepaTthb BTOPYIO NONOBUHY
GanTa. dnar 3aHATOCTN aBTOMAaTUYEC-
KM yCTaHaBNMBaEeTCs Nnocne BTOPOro
umnynbca Ha Bxoge C. MNpu nepegave
6onee AByX MMNyNLCOB BCe oCTanb-
Hble UTHOPUPYIOTCS (40 TeX Nop, Noka
cdnar He obHynuTCS).

Ecnu B faHHbI MOMEHT BpEeMeHU
cnyyaliHo npounsowna pacCUHXpoHU-
3auus, To Nnocne cnegylowen koMaH-
Abl OHA aBTOMaTUYeCKN BOCCTAHOBUT-
cAa (eCcTeCTBEHHO, kora 37Ta komaHaa
conpoBoxXgaeTcs AByMs unu bonee
uMmnynscamu Ha Bxoge C). Ho cama
aTa “cnacuTtenbHas” kKoMaHga MoxeT
ObiTb HenpaBWNLHO NoHsiTa. YTo ca-
Moe “npoTuBHoe” — y6eanThCst B 3TOM
MOXHO TONBKO FNSIHYB Ha AUCnnen:
nporpaMMHbLIMKA CpegcTBamu nNpose-
pUTL 3TO KpanHe CNOXHO.

KoHTponnep aucnnes He coobwa-
€T BHelWHeMy npoLeccopy, kakue ko-
MaHgbl eMy 66Ny nepegaHbl, Nnpose-
pUTL MOXHO TONBKO NOCTynuBLINE
AaHHble, Yero SiBHO HEgOCTaTOuHO.
MoaToMy xenaTenbHo XoTs 6bi Yepes
kaxable 0,5 ¢ npoBoanTe o06WKA
cbpoc K[, yctaHaBNUBaTL pexuMbl
paGoTkl (HanpaBneHue cgsura Kyp-
copa, paspsigHOCTb WWUHLI U T.4.) 1
3anucbiBaTb BCE faHHbIE B Bugeona-
MaTh. MoncekyHaHbIR “rAok”, ecnn n
cnyquTcst, ByaeT NpakTM4ecku Hedame-
TeH.

Mocne ycraHoBku “0” Ha Bxoge C
HYXXHO NofdoxaaTh OfUH-fBa Nepuo-
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Aia reHepaTopa nNpoLeccopa v Tonbko
Noce 3TOro MOXHO U3MEHATbL YPOBHHN
Ha [pyrvx BXofaax.

Mocne oKoHYaHWUs 3anucK Unn YTe-
HWA HYXHO oBfA3aTenLHO NpoBepATh
¢hnar 3aHsTocTu. MNocne ob6HyneHus
chnara 3aHATOCTU HYXHO NOAOXKAATH
MuHUMYM 10 ... 20 MKC 1 TOmnbKO NocC-
ne 3Toro NoflaBaTb UMNYMbChl HA BXOA
C.

OpraHu3ayuma BugeonamMaTn Mar-
pWHHBIX AUCNIieeB NokasaHa Ha puc.5.
Ona 6oniblien HarmAAHOCTA BHYTPU
“kBafipaTUKoOB”, CUMBONU3UPYIOLLUX
MaTpuuy 5x8, ykasaHbl ux agpeca. Bece
Aucnnen opraHu3oBaHbl kKak ABYyX-
CTpOMHbIE, NepBan CTPOKa HauMHaeT-
cA ¢ agpeca 80h, BTopaa — ¢ COh.
Y106kl HEe YCNOXHATL CTpoeHWE (U He
yBenuuuBaTh LeHy) OAHOCTPOYHOro
Aucnnes 1601 (puc.5a), oH Ha caMoM
Aene BefeT cebA kak ABYXCTPOUHbBIN:
nepBble 8 CUMBONOB OTHOCATCA K Nep-~
BOW CTPOKeE, OCTanbHble — KO BTOPOW.
W ecnu ckoHdUrypmpoBaTbh ero kak
OOHOCTPOMHBIN, TO Ha 3KpaHe 6yayT
0TOGPaXaTLCA TONMbKO 8 NepBbIX CUM-
BOMOB,

BugeonaMaTth Bcex Aucnnees

opraHu3oBaHa kak ABe CTpoku no 40
CUMBONOB B KaxpaoWn (puc.56), Heaa-
BUCUMO OT KONU4YeCTBa CUMBONMOB Ha
caMoM skpade aucnnes. MNpocro,
Aabbl He pa3pabaTbiBaTh HOBLIE MUK-
pocxeMbl, BCce agucnnen cobpaHbl Ha
6a3se ofiHOM U TOW Xe MUKPOCXEMbI
HD44780, Ho 3Ta Mukpocxema oT-
AenbHo oT aucnnesn He npopaetca. Tak
kak B cTpoke ancnnen 40 cuMBonos,
a “paccrosHue” Mexay cTpokamwu
CO0h—80h=40h (T.e. 64 B 10-pnyiHoi cu-
cTeMe), TO B MUKpOCXeMy Jobasne-
Ha cxeMa nepeHoca: cpaay nocrne
appeca A7h unget aueinka C0Oh, a noc-
ne E7h — 80h (u Hao6opoT, koraa
cyeTyuk aapeca paboTaer Ha BbluK-
TaHue).

Ecnu nogatk agpec, He BXxoaawumi
B 3TU rpaHuubl (Hanpumep, B8h), 1o
yepesa ABa LUNKMa 3anNWUCy UMK YTeHUA
OH YBENUYNUTCA (UNWN YMEHbLLLNTCA —
B 3aBUCUMOCTU OT HaNpaBeHna Casn-
ra) Ao Gnuxanwiero “npaBunbLHoOro”,
T.e. po COh (unu A7h).

Ecnu 3anucbiBaTh B BUgEonaMaAThL
“oBpesaHHoro” gucnnes (Hanpumep,
1602) Heckonbko GalT Apyr 3a ApyroM,
TO Yepes HeKoTopoe BpeMsA kKypcop C

3KpaHa Aucnnea nponageT (ecnu oH
6bin BKNoYeH). B aTo BpeMa npoucxo-
AuT 3annchb B “HeBuanMble” 40-16=24
AYeNkM BUgeonaMaTH, U yepes 24 ko-
MaHAbl 3anNUCK (UNun YTeHUa) Kypcop
CHOBa MoOABUTCA, HO YXe B Apyroun
cTpoke. Ecnu Takoro 6biTh He Bonx-
HO, TO nocrne 3annucu nocrniegHero (B
HalleM cnyvyae — 16-ro) cuMmeona B
CTPOKE HYXHO NofaTb afpec HyXHo-
ro cuMBona B cneaymloLen cTpoke.
“HeBnanuMble” syeikv BUOeoNaMaTH
Ancnnea MOXHO MUCNONb3oBaTb Kak
O3Y ana xpaHeHUa JaHHbIX, NpaBaa,
3710 O3Y He oueHb GbicTpoe.
O6paTuTe BHUMaHWe, KaK yCTpOeHbl
4-cTpouHble gucnnen (puc.58 n 5r).
Hapgeloch, KoMMeEHTapun He HyXHb!.
YnpasnAate TakUMU AUcnneaMmn Tpya-
Hee, YeM ABYXCTPOYHbIMU. 4-CTPOY-
HbIA gucnnen 4004 opraHn3osaH kak
ABa HesaBUCUMbIX aucnnea 4002. Ho-
Mep “nonoBuHkK” BbIBUpaETCa KOMaH-
AoN “YcTaHOBKa HOMepa CTpaHuub”.
O3Y 3HakoreHepaTopa AnA KaX[oM
NONOBUHKN HAMBUAYATbHOE.

(Oxonuanue cnegyer)




B.BPYCKHUH.
r.Kopones Mockosckoi 0611.

(NpogonxeHue. Hayano B N7/06)

B aBtomarnutone KS-RT320VX
@®.JVC npeaBapuTenbHbin ycunn-
Tenb BocnpousseaeHns cobpaH Ha
MMC tuna UPC1228HA (puc.5), a8
a/m KE-2900SDK ¢p.Pioneer — Ha
aHanoOrMYyHOW NnO CTPYKTYpE, HO OTNN-
yawlemnca no LLokoneske MUKpocxe-
me LA3161P.

B tabn.2 npencrasneH WWPOKUA
aCCOPTUMEHT MUKPOCXeM Manomotu-
HbIXx YM34 (10...250 mBT). 3T10T KNacc
MMC BcTpeuaeTcs BO BCeX BUAaX Kac-
ceTHbix u CD-nnenepos, a Takke B
manorabapuTHblX paanonpuemHukax,
paboTaowux Ha HaywHukn. Ha puc.6
floka3aHa TUNoBan cxema BKNIOHYEHUs
asyxkaHaneHoro Y34 K®174YH17 ¢
BLIXOAOM Ha cTepeotenedoHbl. Cxe-
ma BbixogHoro ycunutens CD-nnewe-
pa SL-VP50 ¢.Technics npuseaexa Ha
puc.7. Ucnonb3yemas B HEM MUKPO-
cxema TDA1308TT — gByxKaHanbHbIR
ycuUnuTenb 3ByKOBOW 4acToThbl, fipea-
Ha3Ha4eHHbIn gns paboTkl Ha ronos-
Hble TenedoHbl.

B Ttabn.3 cobpaHbl npeacrtasutenmu
mukpocxem YM3Y oTHOCUTENBHO He-
6onbwon mouiHocTh (0,3...2 BT).
OHM WKPOKO NPUMEHATCA B nepe-
HOCHOW paaMo3NneKTPOHHON annapary-
pe, TenedoH1M 1 BO MHOTUX ApYriX 06-
nacTax. B kauecrse npumepa Ha puc.8
fip¥BeaeHa TUNoBas Cxema BKMOUEHNS
YM3Y tuna K174YH18, a Ha puc.9
— OKOHeuYHbln cTepeodOHUYEeCKUn
ycunuTene (oauH KaHan) nepeHoc-
How marHutonel CFS-904 ¢.Sony.
Osyxkananenas UMC tuna LA4598
HarpyxeHa gByMa gWHamukamu, a
Takke UMeeT BbiXxOAbl Ha rONOBHbIE
TenedoHbl.

B Tabn.4 npepcraBneHbl MUKPO-
cxemb! YM3U cpenHen molHocTy (ye-
nosHo ot 3 go 15 Br), Hanbonee ynot-
pebutenehble B GbiToson POA.

Ha puc.10 nokasaHa cxema 2-ka-
HanbHOro cTepeodoOHUIECcKoro ycunu-
Tens Ha UMC K174YH15 (mocToBas
cXxema BKNOYeHUsA 3TOW MUKPOCXeMbl
npuBefeHa Ha puc.2).
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KP174YH26 2 20,75 DIP-8
KP174YH31 2 2x0,24 DIP-8
Kd174YH17 2 2x0,16 DIP-16, SO-16
KP54BYH3 7 0.005 506
KP1064YH2 1 0.25 DPS8
AN7105 2 2x0,25 DIP-18
AN7108 2 2x0,1 DIP-16
BA3502F/03F/04FIOBF 2 20.16 5024
BA3506A/16 2 202 DP-16
BAB152F 2 20,1 5018
BAS5204/F 2 2x0,2 SIL-16, SO-18
BA5206BF 2 20,25 5018
CXA1005 2 2x0,15 DIP-16
CXA1034 2 20,1 D16
R3R22 7 0.07 508
KB4433 2 2x0,15 DiP-16
KIAB145FN 2 20.08 S0-18
KIAB15TAFN 2 2x0.09 S024
LA4170/8 2 201 DP-14
LA4175/7 2 2x0,2 DIP-14
CA4534MBM7MIBM 2 20,1 S0-10, 5014
LLA4570 2 2x0,15 DIP-16
TA4571MB 2 20,15 S020
LA4575 2 2x0.02 S0-16
LA4800V 2 2x0,2 S0-16
LA4805V 2 2x0,2 S0-30
LC549 7 5,005 508
LC550 1 0,005 DIP-10
MC34119P/D 2 20.25 DF.8,508
NIM2076D/MIS 1 20,02 SL.9, DP B, S08
S1531G 1 0,12 DIP-8
TA7140 1 0,15 SIL-7
TA7331P 1 0.2 SIL9
TA7688PIF 2 20,16 DIP-16, SO-16
TA8111 2 2x0,16 DIP-16
TDA13081T 2 202 DIF-8.508
TDA7050 2 2015 DP-8.508
TDAB559 2 20,035 5016
XR-T65119 7 0.25 DP38




Tun AMC

Hueno

Buixonsan

LKaWanos ' mowsocets, B

Puc.

Tur xopniyca

Thn MMC.

NJM387D/M/EL

Hucno

kananos - MowHocTs, BY

Brixogxas

Tun ‘xopnyca

K148YH2 1 1,0 TO-120 2 2x0,3/0,5/0,7 SO-8, DIP-8, SIL-8
K174YH4 1 1,2 TABS-P-12 NJM2073D/M/S 2 2x0,5/0,7 S0O-8, DIP-8, SIL-9
K174YH18 2 -2x1,5 SIP-P-17 PA246 1 2,0 JABS-U-14
K174YH22 1 0,3 - SL34 1 0,4 DIP-14
K174YH23 2 2x0,5 HDIP SN76001 1 18 DIP-14
K174YH24 1M 1,0 DIP-8 TAT7207 1 1,0 SIP-10
KP1082YH3 1M 1,0 DIP-8 TA7208 1 2,0 TABS-U-14
AN7110/11 1 1,56 SIP-9 TA7211 1 1,8 TABS-A-14
AN7115 1 2,2 SPLIT-DIP-14 TA7223 2 2x0,5 TABS-P-14
AN7142 2 2x1,0 SPLIT-DIP-16 TA7232P 2 2x2 2 SiP-12
AN7143 2 2x2,0 SIP-12 TA7313 1 0,5 SIP-P-9
BA3516/F 2 2AX0,55 S0-16, SO-18 TA7336P 1 0,34 SiL-9
BAS526/7/46 1 0,5/0,8/0,35 SIP-9 JA7368P/F 1 0,9/0,7 SiL-9, SO-8
BAS204 2 2x0,5 DIP-16 TA8111AP 2 2x0,75 SDIP-16
CA3094/A/8 1 0,6 DIP-8 TAA300 1 1.8 TABS-P-8
D2283 1 1,2 DIP-8 TAAG611A 1 1,8 TO-74-10
ECG745 1 0,5 DIP-8 TAA611B/C 1 1,8 DiP-14
ECG1093/5 1 1,0 TABS-P-14 TBA611 1 18 DIP-14
HA1325 1 1,8 TABS-P-12 TBA820M 1 20 DIP-8
HA1371 2 2x0,5 TABS-P-12 TDA1015T 1 05 SO-8
HA1372 1 0,8 TABS-U-12 TDA1016 1 2 DIP-16
KA2214 2 2 TABS-P-14 TDA2822M 2 2x0,8 DIP-8
LA4030/1 1 1520 TABS-U-8 TDAT7052A/AT 1M 0,7/1,0 S0O-8,DIP-8
LA4100/1 1 1,0/1,5 TABS-U-14 TDA8941 1 1.5 DIP-8
LA4110 1 1,0 SPLIT-DIP-14 TDAB942 2 2x1,5 DIP-16
LA4120 2 2x2,0 SPLIT-DIP-20 TEA2025 2 2x1.0 DIP-16
[A4137 1 18 SPLIT-DIP-14 TPA302 2 203 SO8
LA4140 1 0,5 SIP-9 TPA3N 1 0,35 S0-8
LA4180/1 2 2x1,0 TABS-U-12 TPA4860/1/Y 1M 1,0 S0-16, SO-8
LA4137/8 1 1,8 TABS-P-14 U410/2/3/20 1 12 DIP-8
LA4200 1 15 TABS-U-14 U4 12B/3B/20B 1 1,5 DIP-8
LA4598 2 2x2,0 SIP-14 U8208/1B 1 15 DIP-8
LM386 1 2,0 DIP-8 U2432B 2 2x0,7 SiL-9
LM387N/AN 2 2x0,5 DiP-8 U2433B 1M 1.4 SIL-9
LM388/9 1 15 DIP-14, DIP-18 U2822B/238 2 2x0.7 DIP-8
LM390 1 1.0 DIP-14 UL1401L/R 1 2,0 TABS-U-12
LM831 2 2x0.4 DIP-16 ULN-2283 1 2,0 DIP-8
LM1895 1 1.0 DIP-8 ULN3718BM 1 0,43 DIP-8
MC1306/1438 1 1,0 DIP-8 uPC1177 2 2x1,5 SIP-P-12
MC1538 1 2,0 DIP-8 uPC1212C/13C 2 2x2,5 TABS-N-8
NJM2070D/M 1 0,7/0,5 DIP-8, SO-8 MpumevaHne. M — MOCTOBOW ycunuTens.
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K174YH7 1 4.5 JAB-5-12 KA22065 2 2x4,6 HSIP-12
K174YH9 1 5.0 TAB-S-12 KIA7299 1M 2x5,8 HSIP-12
K174yH14 ! 45 10:220 LA4185 2 2x39 HSIP-14
K174YH11 1 15 DIP-P-14 LM3795 5 o6 SDPT-14
K174YH15 2 26 HSIP-11 LM353 7 7 DFVT5
K174YH19 1 15 DFM-T-5 LM2002 7 y SFMTS
K174y H20 2 225 - LM4755T 2 21 HZIP-9, SIL.T-7
K174YH25 2 2x6 DFM-T-5 5160 5 775 YRR
K174YH27 1M 6 DFM-T-5 MB3734 ™ 12 HoP o
K‘:”?‘”;:zgz g 22";‘; Héz:';*; MB3742 2 2x15 HSIP17
K:)oszyr:é 2 2);1'1 ZIP-PTQ TA7217P ! 5.2 HSIP 10
2505 : 25 ARSP16 TA7233P 2 2x4,5 HSIP-12
A208/11 1 35 TABS-U-12 TA7240 2 2x5.8 HSIP-12
AN214 T ad ) TAT7268P 1 1 HSIP-12
AN5260 7 56 SPP11 TA7282AP/83AP 2 2x4 6 HSIP-12
ANS5265 1 45 TABS-P-9 TA8201AK 1 17 HSIP-7
AN7130 1 50 SP-P9 TA8207K 2 2x4,6 HSIP-12
AN7131/40 1 6.0 SIP-P-9 TA8208H 2 2X5,8 HSIP-12
AN7133 2 2x4,5 SPLIT-DIP-23 TAB216H 2 2x13 HSIP-12
AN7145/6 1 25,0 SPLIT-DP-18 TA8238K 2 2x7.3 HSIP-15
AN7147/49/68/69 2 2x5,8 SIP-P-12 TA8256H 3 36 HSIP-12
AN7156 2 2x5,5 SP-P-12 TA8269P 2 2x8 HSIP-12
BA511/21/32 1 4,5/6,8/5,8 SIP-U-10 TA8270P/T1P 2 2x5,8 HSIP-12
BA535/6 2 2x4 82x4 5 SIP-P-12 TBA641A12/B11 1 22045 DIP-T-14
BA5402/021 2 2x4 2 SIP-P-12 TBAB10ACB/AP 1 7 TAB-S-12
BA5408 2 2x12 SIP-P-12 TCAT760/B 1 5 DIP-T-14
BA5412 2 2x5,5 SIP-P-12 TDA1011/A 1 6.5 HSIP-9
ECG1081A 1 48 HSIP-10 TDA1013A/15 1 4 HSIP-9
ECG1118 1 3,3 TABS-U-14 TDA1020 1 12 HSIP-9
HA1322 1 45 TABS-U-10 TDA1512A/Q/20 1 12 HSIP-9
HA1368/R 1 4.5 HSIP-10 TDA1519A 2 2x11 HSIP-9
HA1396 1 15 HSIP-12 TDA1905/10 1 5/10 HSIP-11
HA 13001 2 2x5,5 HSIP-12 TDA1908 1 8 SDIP-T-12
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TDA2002/A 1 10 HSIP-5 e » L Thow
TDA2611A 1 10 HSIP-9 n ... : (s s00mcxs8 1300 [
TDA2613/4 1 5 HSIP-9 ' S el : 0.1
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Orekrpogsurarens OM-0,3-3A uc-
nosnb3oBancs Ans Npusoga nepema-
ThIB3IOLWENO YCTPONCTBA NEPEHOCHOTO
kaTyweyHoro marHutogoHa “"Opbura-
17, nuTatowerocs ot Harapei unn ak-
kymynstopoB. BHe wHwin Bug geurare-
ns npuBedeH Ha puc.1, a OCHOBHble
rabapuTHble U YCTaHOBOYHbIE pasme-
pbl — Ha puc.2.

SnekrpoaBurarenb — ABYXNOMOC-
HbIA, KONMNEeKTOPHbLIA, NOCTOAHHOTO
TOKa, C BO3OY)XAeHWEeM OT NOCTOAHHbIX
MarHuToB. VichonHeHue — OTKpbITOE,
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BCTpanBaemoe, C eCTeCTBEHHbIM OX-
naxgeHnem. dopma KpenneHus —
dnaHuesas. Umeet gBa BbiCcTynato-
WMX KOHUA Bana poropa.

Pabouee nonoxeHuWe anekTpoaBura-
Tens — Npou3BonbHoe. ANekTpoaBu-
ratenb HepeBEpPCUBHbIN.
HanpaeneHue BpaujeHus

Knacc n3onsuum — A. Konnekrop Bbl-
NnonHeH Ha nnactmacce. [NocTosH-

Hblé MarHWThbl cTatopa U3roToBJiEeHb!
13 cnnaea mapkun FOHOK-15. OcHos-
Hble napameTpbl ABUratens npuee-
AeHbl B Tabnuue.
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Kynnio, NPOOAM, OBMEHAIO

[na nybnukayuu 6ec-
nnamHeix obvaeneHul
HeKOMMep4YecKo20 Xa-
pakmepa O MoKynke u
npodaxe paduodemaned,
6bimogol u paduonobu-
mensCcKoU annapamypbl,
UX MEKCM MOXHO Npuchi-
name 8 nucsMe no adpe-
cam: 119454, 2.Mockea, a/s 37 vniv 220095,
2.Munck-95, a/a 199, nepenasarb no Tene-
boHy B MuHcke (017) 249-41-47 vrv yepes
E-mail: rm@radio-mir.com
WWW: http://radio-mir.com

Kynmo cxembl NPUEMHWKOB (MOXHO C TeXOOKy-
menTauuen) P-312, P-313 (M), P-323, P-326, PNC;
MukpodoTowkany ana P-313 (M), dotowkany ana
P-311; paguonamnbi 2K271, 2X1N, 4XK10, 67K3,
6K5, 6)K6C, 6)K7, 6A8, 6A10C, 6d6C, 647, 617,
6C5, 6H5C, 6H10C, 6K9C, 5U4C (xaxaoh no He-
CKONBKO WTYK).

433513, YnbsiHOBcKan 06n., r.AuMunTpoBrpag,

yn.3anagHas, 1 — 10. H0.06Hocosy.

Muly cxeMy TPaH3MCTOPHOTO NPUeMHWKA Bbicle-
ro knacca "SALUTS 0017. B o6meH Npepnarato cnpa-
BOYHbLIE MaTepuanbl, XOpolme geranu, nnatbl, MO-
Oynu u T.A.

B.BpyckuH.

E-mail: bruskin@inbox.ru

fipogam pene B2B, P3B-14, PIB-15.

142114, Mockosckas 06n., r.flogonbek-14, a/a 1.
Taxup KyTtyes.

Ten. 8 (4967) 54-13-07 (pom.).

E-mail: rz3dr@bk.ru

fipoaam Hepoporo 120 (121, 123), paGoTalowwit
B guanasone 4actor 200 — 4500 MIy; TRO605,
TR0809, TR0850, OMN-2-76, C1-67, 43-34A (0 —
4500 MIy), “3nekTpoHunky FMC-01T", 611011,
8N029M (c navenbo), TBC110-N6.

Ten. 8 Bobpyiicke (022)-55-91-64,

mo6. 111-91-99, 74-27-07. Urops.

My NpuHLMNUANbHYIO CXEMY aKyCTUYEeCKO# Cit-
cTeMbl “3nekTpoHuka YAY 017,

461353, OpeHbyprckas o6n., inekckuii p-H,

¢.Cyxopeuka, yn.Necuanasn, 4. A AHapees.

Ten.8-35337-25-3-40.

flpogam B NOMHOM KOMNNEKTE 2 NepeHOoCHbIe pa-
auocraHyyuy “fparoH 5017 (140 — 150 MIy, 5 Br),
3nekTpomexaHuieckme unbTpbl ®3M-0,35-500,
umetowwue nonocy nponyckatus 0,5, 0,75 n 1 klu.
Ten. 313-37-89 (Mocksa). Brnagumup.

fipoaam McTouHUK NuTanus B5-7 (0 — 30 B, 2 A).
Mo6.Ten. (Butebick) 029-214-23-01. ABepUeHko.

fipogam IC756PR0O2 8 OTAIMHHOM COCTOAHIN.
Ten. 8-487-62-63268, 8-487-46-51003
(Tynbckas o6n.). Bnagumip.

fipogam pagrocTaHumio JleH.
E-mail: ivandobr@mail.ru

fipogam WYX X1-42 (UM, cxeMbt, peMOHTHAA
OOKyMEHTaUMA).

652811, Kemeposckas o6n., .OCHHHUKY,

yn.Pesonioumm, 17. A.KasaHues.

Ten. (pa6.) (38471)-4-57-47.

fipopam paguonpuemuuk P-326M, nepegenas-
Hbiit B TpaHcueep; ®3IM-500-6,0C; namnel M-811, T-
66 1n ry-48.

453265, BawkopToctaH, .Canasat-15, a/a 6.

Esrenun, RAGWD.

Ten. (34763) 3-09-19, 8-917-785-76-03.

Ny cxeMy aBTOMOGUNBLHOrO paauonpreMHuka
“TepHasa-302".
Ten. 8-0294-205-30-19 (r.Morunes). Muxaun.

YyeHuk 11-ro knacca npumeT B Aap KOMNbLIOTER
“Beitcuk-KopseT” (MOXHO 683 MOHMTOPA).

247251, FomenbcKas 06n., Poraqesckui p-H,

n.Crapoe Ceno, yn.MonoaexHas, 15. A.Baino.

fipopam papuonpuemHitk P-399A (1 — 30 M),
Tpancusep “BonHa” (160 — 10 m), paguocTaHuuu
P-123M 1 “depmep” (27 My, 10 kaHanos), ycunu-
Tenb MowHocTn P-140 (6nok Ha TY-43B), cornacy-
owee ycTpoicTeo ot P-130, paguonamnb ry-19,
r-811, EF-86, ECC-82, ECC-83 u 1.4.

170004, r.Teepb, yn.PeuHas, 12 —1,

B.Ka6ypHees, UA3IGF.

Ten. 42-86-16 (gom.).

fipogam ocuunnorpadbl C1-5 v C1-49, nnathl
Tenesuaopa “Py6uH 1{2027, NOCTOAHHbIE 1t NepeMeH-
Hbi€ peaucTophl, 6roku nuTanus ot IKBM “WUckpa”,
TEH304aTHUKK CONPOTUBNEHUA, MaMNbl HAKANWMBaHUA
CMH®6-80 1 CMH10-55, naMnbl KOMMYTaTOpPHbIE HA
24 B, koHgeHcaTopbl MBMY-1, npuntep Epson LX-
100 v 1.4.

Ten. (495) 8-903-274-88-77. Muxaun.

fipogam unu oGmeHn 10 KB TpaHcuBep KOHCTPYK-
umt A Nanoska (undpoBan wkana, 2 namnb ry-50,
BbIXOAHAA MOWHOCTL — 150 B, ananasonbl — 10,
15, 20, 30, 40, 80 n 160 m).

Kynnio umnopTHeA KB TpaHcusep.

Ten. B rKurynescke: 8-84862-21453 (gom.,

¢ 8.00 po 22.00), 8-84862-32979 (pab.).

[enuc BukToposny.

flpogamM MamMnOBbIA OHOTAKTHBIN CTEPEoYCHI-
Tenk (5 BT). BxogHoe HanpsxeHue — 1,2 B.
Ten. 298-83-71, 8-029-263-11-88. Bonogs.

Kynmio TS-830S, FT-901D croumocTbio o0
19000 py6. unut aHanordHbIA TpaHeueep (Bapnan-
Thl — FT-840, TS-930S, FT-757) ¢ gocTaBKkoit B
r.Benropoa.

Ten. 4722-38-81-67, 8-910-221-57-39. Bnagumup,

E-mail: Chentsov_VA@belgorodenergo.ru

Kynrio KNE ¢ Gonbiunm 3a30pomM Mexay nnactm-
HamMK (MOXHO BakyyMHb(e, C MaKCMManbHOA eMKoc-
Thio 500 v 2000 nd); pene N14-1B (2 wt.); B18-1T1
(1 wr).

462010, Openbyprckas o6n., n.Tonbrax,

yn.Nlennna, 10 — 5. A.Esrpados.

Ten. (35332) 2-22-51.

E-mail: ua9spj@list.ru

Kynmio namnosbiit KB ycunutenb MOWHOCTbIO
250 — 300 BT.

Ten. 8 MuHcke: 286-05-90,

8029-696-76-04 (m06.). Buktop.

fpoaam (HepOpOro) camogerbHbIn TpaHcueep Ha
160 m, paguonamnbl MU-706T (unu oBmeHsato Ha
Hosble FK-71).

Buiwmnio cxeMy paguonpuemhnka MLMM-003.

248025, rKanyra, yn.Hosocno6opckas, 20 — 25.

Ceprei.

fipopam namnbi IY-436, TY-346, I'Y-466; na-
Henb gna FY-81; 4-cexumonnbin KNE gna UW3DL,
BepHbEp OT NpueMHuka P-311; npuemhuk P-250M
(c AOKyMeHTaumen), Kopnyc ans UW3DI (BbinonHe-
Ha BCA “cnecapka’).

Ten. (3843) 71-04-29. Anekcangp.

Kynnio P-134, “BepkyT”, paguonamnbl 61468 u
12BY7A.
Ten. 8-909-120-04-15. AnekcaHgp.

flpoaam cxeMy KauecTBEHHOrO MeTannouckarens.
Ten. 8-0222-45-68-83. Butanua.

Nocenkoskii paguonio6uTens, uueanug Il rpyn-
nbl, npumeT B gap KB/YKB TpaHcusep.

457381, Yensbunckas o6n., KapranuHckui p-H,

flonTaBckui ¢-3, noc.O3epHbiin, N.V.MeseHoBy.
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Kynmio Tpanauctopbl KN928, KN913, KN920,
KN909, KM923.
Ten. 8-916-189-37-81. KOHCTaHTUH,

fipoaam TpaHcuBepb! “BonHa-M”; “NasuHa” (160
1180 M), NepegenaHHbin Ans paboTsl SSB (¢ yeunu-
Tenem mowHocTk); 6azosbiit npuemuuk UATFA ¢
Nepegatowei NpUCTaBkon.

Kynnio kBapueBble ¢punbTpbl ONA TpaHcuBepa
Kenwood — YG-455CN-1, YK-88CN-1, YK-88-SN-1,
YG-455C-1.

Ten. 8-911-421-05-05.

fipogalo xypHansi “Paguo” (2001 — 2006), ‘Pa-
auomup” (2001 — 2006), “Paanontoburens” (2003,
2004), “Papuoamarop” (2002 — 2004), "Pagioxob-
61" (2001 — 2005).

Ten. 8-495-191-02-80. AnekcaHgp.

Kynnio xypHansl “MogenucT-KOHCTPyKTOp™ 33
mobble rogsl Ha CD.

Ten. +7-909-595-09-16,

+3-8-097-747-85-65. Muxaun.

fipopam TpaHcuBep Ha auanasoH 160 m (uud-
poBas WKana, BbIXOAHAA MOWHOCTL — 60 BT) KOH-
cTpykuuu B.Monsikoea (cxeMbl NpunaralTcs), nam-
nbt F-807 (2 wWT. ¢ NaHenbKamu).

453121, BawkopTocTan, r.CTepnuramac,

yn.Xypan6epguHa, 144 — 34. M.A.fpynHukoB.

Ten. 43-43-85.

fpogam paguonpuemHrk TNC-58 (anamor TNC-
54) 1958 r. Bbinycka (pabo4mMi, B XOPOILEM COCTOR-
wian), kuury B.WankuHa “KpacHeie ywn. Cosetckie
NPOGECcCHOHANbHBLIE NAMNOBLIE PaaMoNPUEMHWKK
1945 — 1970 rr.”, oTRENbHLIE HOMEPa XypHana "Pa-
o™ 3a 1954, 1955, 1956, 1960, 1961, 1962, 1963
1 1966 rr.

Ten. 8-915-233-09-66 (r.Mocksa). Cnasa.

fipogam TpaHcueep AKOM-718; CeneKkTUBHbIA
mukposonbTmeTp (300 — 1000 Mfu) QSM-4
(Monbwa); ocunnnorpadel C9-52, C1-76 ,C1-112;
yactoTomep Y3-57, UMX X-1-1; 6noki nUTAHUA OT
paguonpuemHukos P-399, P-250, P-250M2, P-309;
munnusonbTmeTpe B3-38, B3-39, B3-55, B3-56,
B7-17: paguonamnbl [Y-436, FY-66, I'Y-19, I'Y-
29: sakyymHbie pene B18-1T1 (10A/3 kB); sanko-
gep oT pagnonpuemunka P-399; dunbTpel o pa-
auonpuemHukos P-399 u P-160; TpaHancTopsl
KT944, KT922B, KT630, KT903, KT904, KT908 u ap..;




aHTeHHbI KaHaTvK FTAMI-10, Mukpocxembl cepuin
155, 176, 561, 500, 580 v gp.; komnbloTep
COMMODOR, eupeokamepbl “3nekTpoHvika 822"
B30P.

Ten. 6-05-93 (r.Bopucorne6ek).

Nes Huxonaesu4, RW300.

E-mail: tuoreg-26@rambler.ru

Npopam FU-76 (B ynakoeke); IMd-500-3B
(3H-0.6C) u kBapuesbie pesoHaTopbl Ha 500 u
503,7 klu, 1, 10 v 22,5 MI'y; Tpanaucropb! Ki1904
(A, B), KN902 1 903 (A, B), 2T911, 2T921A; KNE
(12 — 495 no).

Ten. +79038996425. AHtoH.

Kynro unum o6meHsiio npuHrepsl HP 720C (MOX-
HO HEUCNPABHBIN, HO C UCNPABHOW MEXaHUKON BCe-
0 NpuBOAA nevartalwmx ronosok), HP 890.

E-mail: albina@lipetsk.ru

Kynmio eppurosele konbya guamerpom 50 —
80 mm npoHmryaemocTbio 1000 — 2000 B konuue-
cree 10 wr.

E-mail: Isy@mail.smog.ru

Npogam KaryweuHbtit marHuTodoH Onumn-701,
Kynnio ronoskv ans katywevHoro MarHuTochoHa.
E-mail: exoti@mail.ru

Kynnio mukpocxembl MCP41050 (1 wr),
FM93C86A 1 MC93C86C (1 wr.).
E-mail: RASAQA@mail.ru

Kynmo P-326M, KB tpaHcuBep (MOXHO camo-
OEMNbHBIN).

Npopam P-309 1 P-326. CrenaH.

Ten. 8-029-695-74-14 (r.MuHck).

Kynmo K928, K913, K920, KN909, KN923.
Ten. 8-916-189-37-81 (r.Mocksa).
KoHcTanTvH.

Kynmio P-309 ¢ npucraskon P-712, P-375, P-
313M, P-310, P-311, Bonny, P-323, P-323M, P-326,
onucanme Ha P-326, SM®-215 (1o we or P-399) ¢
nonocoi nponyckauus 0,3, 1,8, 3 1 6 Ky, rapHuTy-
py or P123 1 P108.

Npopam 8N029W, 8N04U, 8N0O39B, 2N904A
(7 wr.); I-811 (3 wr.); 3kBUBANEHT Harpysku, crabu-
nusarop CH-4, paspsagHukit PB-5 u pasbemb 11x2
or P-140; pemwnanmm or P-399; MraunnT-M; p/er.
“Anenp” 70PTN-2MM (3 w.); K75-28 (100 mk x 3 kB);
K75-17 (50 Mk x 1 KB); ycunutenb EA-120 gna Cu-
Bu; aHTeHHBN pasaenuTens ot Nen-b.

301240, PO, Tynbcekas o6n., rllekuHo,

yn.Toncroro, 15 — 58. A.Koponenko, RU3PX.

Menslo HoBbiA Buageomariutodon LG Ha
DVD-RW.

142400, P, Mockosckas o6n., r.HoruHck, ala 75,

B.AAnaHckvi,

Ten. 8-905-545-08-16 (m06.).

Kynmo 3nekTpOHHbHA KMoy ¢ namaThbio.
E-mail: ua9ycj@mail.ru

Npogam kuuru: 3.T.Kpeukenb “RAEM — mou
nosbisHbie”; C.ByHumosuy, N.Ainenko “Texuuka
noBUTENLCKOR OGHONONOCHON PagMOCcBA3n”.

Ten. 8-02334-34657. Bukrop, EW8VD.

E-mail: seiyu@hotpop.com

Npogam papuoctanymio Alinco DJ-182 (130 —
174 MFPu), 5 BT, ¢ 3apagHbim yCTPORCTBOM.

rAnmarbl, 12-7-16.

Ten. (3272) 212856.

Kynmio npuemHukit P-399A, P-326M B xopowem
COCTORHMM,

Uropb.

E-mail: bop@oskoinet.ru

Mpoaam Hegoporo C1-94 1 OMN-3M, reneparop
HY curnanos, reneeuanoHHbIn Tectep NANCU TT-
01, ocumnnorpadbt B OTAIMHHOM COCTOSIHMH.

8nagnmup.

E-mail: vova_elena@mail.ru

fipopam KNBM-8-30, KNB (4 cekuywu or P-1050
Ans UW3D!), sapvomerpbl ot PCB-5, pene (“xno-
nywku’) ot PCB-5, sepHbepbl o1 P-311 (¢ waiiba-
mu), 3MD-0f1-500C-17, koHTypa Kepamuueckue ¢
BONOKEHHON MEbl0 B BAKyyMHbIX KOpnycax, gpoc-
cenb 1,5 MkFH ot P-105[, dunbTpbl KBapyesbie
MOHOnuTHbIE ®12114-410 (BKNO4As 2 ONOPHbIX
kBapua 8826,90 kI'y), dunbtpe GM2M14-477-B.

EBrenuit.

E-mail: kuz_ee@mail.ru

flpogam paguocraHuuio NEH-M. Anekcangp
E-mail: a_fil@mail.ru

Npopam ocuunnorpad C1-114 (B ngeanbHom
COCTOSIHUV, [ABYXKAHANbHbIA, BCTPOEHHbIA MyNbTu-
METp, OKYMEHTaums).

E-mail: serj70@tut.by

fpopam ocuunnorpad C1-5. Anekcangp.
Ten. (495) 357-3557;

8-(906)-064-4277 (r. Mocksa)

E-mail: sound@mega.ru

Kynnio (negoporo) KB tpancusep (UW3DI unu
nioGoi gpyron).

247319, Fomenkckan o6n., r/n OKTaBpbek,

yn.Ha6epexHas, 23. Y0pwii.

Ten. 8-029-390-14-20.

Kynrio cxemel Tenesusopa “Anbda” 51TL-43011
¥ TPEXNPOrpamMMHOro npuemhvka “Cvpiyc-NT-210".

169312, Pecnybnuka Komu, r.¥xra-12,

np-g Ctpoutenen, 19 — 6. B.IlMonueey.

Mpogam rexeparop wyma M2-37, namepirens-
Hbti ycunutenb Y4-28, penurensb wactotei $5093,
reHeparopsl curHanos 3-47 1 r4-116, munnueonb-
T™METpbl B3-38 1 B3-51/1, KB ycunurens MowHOCTH
Ha namne F-81, maHyan Ha pycckom asbike gns
TpaHcueepa FT-2500M.

656901, r.bapHayn, c.Benbmeceso,

Monopexnasn, 37. B.f1.KawTaHos.

Mpoaam Tpancusep RA3AO u ycunutens mow-
HOcT, DSP-unbTp MFJ-748B.
Ten. (351) 7426920. RA9AHYV (r.YenaGuHck).

Mpoaam keapubl (c naHenskamu) gns UW3DI
(8, 10, 13,5, 15, 16,5, 22, 22,5, 23, 23 5 Mry),
OCb ANA raneTHoro nepeknloYaTens AMana3oHoB
(nog wupokui nas ranerot), BepHbepb! 0T P-311 1
P-326, 6-cekynonnbin KNE, WB-6, WB-18,
KP150811111, keapub! Ha wactoTsl 11t 1,2 MI'y (kop-
nyc — B1), nanenbku ana I'Y-50, sapagHoe ycr-
poicTeo ana DJ-180 (DJ-182), 5N038U, Tpybru
K ocuunnorpacam C1-93 u OMN-2, usmeputens
HESIMHENRHbIX UCKAXeHUA C6-11.

303200, Opnosckas 06n., n.Kpomb,

yn.30 ner floGeget, 4. Bukrop, UASENB,

E-mail: ua3enb@mail.ru

Npopam uameputenbHble NPUBOPLI (co cxema-
mit u TO) X1-40; X1-42; ['4-76A; M4-151; r3-118;
B3-52/1; 43-57; E7-11; C1-65; C1-67; uamepurens
BbIXOAHOW MOWHOCTH C 75-OMHORM FONOBKOW; Mera-
ommerp; Anritsu E432A, MG426A, MN45A (uame-
putenb A4X 1 3aTyxaHus ¢ Nonocon fo 20 MMy); a
Takoke 6/y TpanaucTopbl KT368A v KT325 (A, B); I'Y-
336 (3 wT.); T171-250-5-22 (4 WT.); KOHTYpPHbIE Ka-
TYWK @5 MM, pasanuuHbie KaTywku B8 GpoOHEBbIX
cepgevHukax, 6banaHcHbie cmecuTeny.

143985, rXKeneaHogopoxHwit MO,

yn.flerckas, 11 — 30. C.B.Crapues.

tOHbI paguoniobuTens (15 net) npumer B aap
Cxembl paamoynpaBneHus oNa asuamogeneit, a rak-
e CXeMbl PA3nNUuHbIX KOHCTPYKLMA.

223841, Munckan obn., MiobaHckuit p-H,

a.Hexun, yn.Peunas, 74, Muwa.

flpopam otgenbHbie HOMepa XypHana “Paguo-
poHT” 33 1934 — 41 1. Anga oreeta npunoxure
KOHBEpT C Mapkamu,

301362, Tynbckas o6n., rAnekcuH-2, ala 73.

T.F.CroaHoBa.

Papuomup. Nyuiume KOHCTPYKUMU. Boinyck 2.

i Pagnomup
HOHCTPYHLAN

Kuura npeacraenser coboit c6ophuk crared, ony6nu-
KOBAHHbIX B pa3Hbie roabi B XypHane “Paguomup. KB n YKB”
1 38HOBO OTPEAAKTUPOBAHHBIX ANS AAHHOTO MARAHWS,

B Boinycke npuBeneHbl CXEMbI 1 ONMCaHUS YCTPONICTB,
Ucnonb3yembie pagmoniobuTenami ins NpoBeaeHus pa-
AMOCBA3EI B AMaNA30HAX KOPOTINX W YIETPAKOPOTKMX BOMH,

No noeogy npvoGpererus KHir MoxHO oBpawaTbcs B
peaakumo no E-mail: rm@radio-mir.com, a Taike 8o Bce
OpraHu3ayui, MMelowmre xypHan “Paguomup” B posHity-
HOi npopaxe. UHopmauus 0 Hux NpvBeaeHa Ha cTp.56.

Mpu npuobpereHim KUk yepes pegakumio ee cTo-
UMOCTb COCTaBNSeT:

- Ans xutenen Pocem — 65 poc. pybnei;

- Ans xuteneit benapycu — 4900 6en. py6neis ;

MNpasuna npuobpereHus — aHanorudHo agpecHon
NOANMCKE Ha XypHanbl Yepes pegakuuio,

Paguomup. Jlyuiume KOHCTPYKLMuM. Buinyck 1.

ﬂH une ‘Pagnomnp -
HOHCTPYHLNNM

Knura npeacraenaer coboit cGOpHUK cTaTed, ony6-
NWKOBAHHLIX B Pa3Hbie rofbl B XypHane “Paguomup” n
33HOBO OTPEAAKTUPOBAHHBIX ANR AAHHOTO M3RAHUS.

B Bbinycke npuBeaEHb! CXEMbI 11 OMMCaHIS YCTpOiCTS,
VCnonb3yembie pagnaniobuTensMi B pasnuuHbIX 06nacTsx.

Mo nosopy npuobpeteHs kUM MoxHO 0Bpawarkes B
penaxumo no E-mail: rm@radio-mir.com, a Taike Bo Bce
OpraHu3auu, uMelourte xypHan “Paguomup” B posnny-
HOM npopaxe. VH(opMaLms o HUX NpuseaeHa Ha c1p.56.

Mpyt npuoBpeterit knnrn yepes pegakumio ee cro-
MMOCTb COCTaBNSET:

- Ans xurenen Pocem — 50 poc. pyBnen;
- Ans xurenei Benapycu — 3900 Gen. pybren ;

MNpaeuna npuoBpereHus — aHanoniuHo aapecHoi
NOANMCKe HA XypHAaNbi Yepes pefaKuuo.




ABrYCT

4 TpuobpeTeHune oTAEHLHBIX (" Boi6epume ce6e eapuanm nodnucku! N
P P
HOMepOB ypHaroB Moanucka yepes NouToBble OTAENEHUA
B POCCUM: PaAMOM“p
B OO0 “Anbanc-Knura KTK": 115533, - ans xutenen Poccun u ctpan CHI (kpome Benapycu): 48996 — nognucka no karanory Aren-
r.Mocksa, yn.HaratuHckas, 4.6, a1.1, od.VII tcTBa “Pocnevars” (72370 — roaosas), 25785 — nognmcka no O6beguHenHomy kaTanory “Mpecca
{cT. Mg{g’ zggrg‘;"gz"azﬂsg 91-95. 256.61:96 Poccum® ¢ afipecHol pacceinkoi (3aneKTporHbIl anpec noanucku 8 INTERNET — www.presscafe.ru);
Eﬂ;a(il' agook(-@m—ail " at->ooi<@'inbo>; ru_ b - ans xuTtenei Benapycu: 00137 (001372 — Aans opraHu3sayui) — nognucka no xaranory
Ha paﬁnopblnkax: “l:labMlelHO“ (Memé 13/A) PO “Bennoyta” “Ta3seTbl 1 xypHane! Pecnybnukm Benapyce” 1 depes knockn Munropcotosnedaru.
“MATAHO”. (PAA. 1, KotTeniep 17,1 MecTo T-B).' - ons Xxutenen KasaxcraHa: 25785P— nognucka ;OBKET;!';é)éy AP3W “Poccuiickan Mpecca”.
. Lo aguoMmp. ]

(84853837?;‘2:35021-?3:;1’.25 127) - ans xuteneii Poccum u ctpaH CHI™ (kpome Benapycu): 48924 — noanucka no karanory
E-mail- il 55@ra€nblér ru’ : ArentcTBa "Pocnevars” (71545 — rogosas);

Sk : . - ans xutenen Benapycu: 48924 (489242 — aons opraHu3ayuin) — nognucka no karanory
B marasuHax paquogetarnen “HWAM u anUN" PO “Bennouta” *Tasetsl n xypHansl Pecny6nmm Benapyck” (pasgen "Maganus PO, pacnpocr-

(epvHas cnpasouHada — Ten. (095) 780-95-09):

= r.MockBa; yn.Mfunsposckoro, .39

(cT. merpo “Mpocnekt Mupa” — paananbHas);
- r.Mockea; yn.VMeana dpakxo; 4.40, k.1,

paHsemblie No NpsAMbIM goroBopam”™) 1 Yepes knockn MuHropcosnevari.
- Ans xutenen Kasaxcrana: 46502 — nognucka no kaTanory AP3W “Poccuitckas Npecca”.
Papuomup. Jlyudwine KOHCTPYKYUM

cTp. 2 (nnaTd. Pabotui nocenox, - ans xurenei Poccnu u ctpan CHI (kpome Benapycu): 20020 — nognucka no karanory
15 MUH. 0T Befopycckoro Bokaana); ArenTcTBa “Pocnevars”; 3

- r.Mocksa, yn.beroeasi, 4.2; - ans xutenen Benapycu: 48996 (489962 — ans opraHu3ayuin) — nognucka no karanory

- .Mockea, yn.3emnaxon-san, g.34. PO “Bennouyra” “TaseTsl M XypHane Pecnybnukm benapyce” (pasgen “Uaganua PO, pacnpoct-
Ha YKPAUHE: paHseMbie Mo NpsMbiM JOTOBOpaM”) K Yepes KMockn MuHropcorosnedarTu.

B Kuese B ¢pupme “Topm”; Kpome 10O, NnpeanpusTUs peoHoB Poccun, a Tawke GrivkHero n gansHero 3apybexss MoryT
Ten. (044) 287-72-73,-287-47-64. ohOpMUTL NOANMCKY Ha XKypHanb! “Pagnominp”, “Paguommp. KB n YKB”, “Pagnommp. Nywme KOHCTPYK-
B KA3AXCTAHE: K”““" yepes 000 “Kopnopatvsnan flouta” no tenechonam: (095) 953-92-62, 953-92-02, 953-93-20. J
ﬁa‘f:xp’“m:HIF’Tgnchnl.\ﬂﬁ:FaTz?z?5%’?2“21’8 BHumanne! AnpecHan noanucka yepes peaakyuio.

50-21-64. ’ MognncaTbCcst Ha MMEIOLMECH B HANMYUW OTAENBHLIE HOMEPa XYPHANOB, a Takke Ha nboin
B BEﬂAI;Y oH: nepunog, HauMHas co cregyloLLero nocre onnaThl Mecsua, MOXHO Yepes pegakumto. Ans 3Toro Hyx-

HO OnfaTUTL HeoBXoauMyd cymmy yepes Coepbank MM 0bopMUTE NONTOBLIN NEPEBO Ha HaLwl
pacyeTHbIN cyer. Tekylume LeHbl NpuBegeHbl B Tabnuue. B ueHy BKIOYEHa gOCTaBKa XypHANoB B
0OTAENBHOM KOHBEPTE N0 aapecy Nognucymka. Agpec NognucHmka, 1.e. NoYToBLIA MHAEKC, NOMHbIA
agpec, ©aMnn, UMA 1 OTYECTBO, A TaKKe TOYHOE NepedMCieHme, Kakne KOHKPETHO HoMepa Kako-
0 13 XypHanoB Bbl 3aka3uiBaeTe, Heobxogumo ykasatb @ epaghe “HasnHaveHue nnamexa” npu
onname vepe3 Cbepbark unn @ epaghe “fnst nucbma” npu onname no4YMosbIM nepesodom. Mpu
ochopMneHun NoHTOBOO Nepesoga B rpade Kyda nuwercsa adpec 6arka, a B rpace Komy — ece
daHHble pacyemHO020 cuema [Tonyyamessi. HanoXeHHbIM NNarexom XypHarbl HE BhICHHIAKTCH.

B MuHcke B marasuHax “Krura XXI Bek”;
np.HezaevenmocTtu, 4.92,

Ten: (017) 264-27-97

{cT.mMeTpo "MockoBckas”)

u “Fnobyc”, yn.Bonogapckoro, o186,
Ten.(017) 227-30-67

@rue‘rpo “Mnowanb Hezasuciumoctun”): .

MoxHo 3aKka3aTb cnegylowue Homepa XXypHanoa CTOUMOCTL OAHOrO HOMepa € NepechiNKon
lon Paguomnp Papnomup. Papuomup. a Poccuo B Benapyce B Apyrue cTpaHsl CHI
Baw kOmMnsioTep KB u YK| {poc. py6.) {6en. py6.) {poc. py6.)
2002 2—12 1—12 1—3,56—12 35 2000 75
2003 1—12 1—12 1—12 41 2500 80
2004 1—12 1—10,12 1—3,6—12 46 2900 85
2005 1—12 1—12 1—12 49 3100 88
2006 1—12 — 1—12 51 3300 90

Hawun nnartexHbie pekBU3UTLI
Ansa xurenen Pocecnn u ctpan CHI (kpome Benapycnu)
Nonyuarens: OO0 “"Paguomup MNpecc’, UHH 7729404741, KNN 772801001,
p/c 40702810900010000084 B OO0 Kb “Arponpomkpegut”, d-n LleHTpanbHb, rMockBa,
kopp. c4eT 30101810500000000109, BUK 044525109
Anpec 6anka: 125315, rMockea, NleHuHrpagckuid np-T, goM 786, kopn. 4;
AnA xurenen Benapycn
Nony4arens: YN “PNA", YHH 190218688, p/c 3012000004882 8 c-ne Ne524 ACB “benapycbaHk” B r.MuHcke kog 121.
Aapec 6aHka: 220028, rMuHck, yn.®uskynbTypHas, 31.

[ns yckopeHUA npouecca nosjiy4eHMA XypHasnoB 3aka3 moxHo NpoaybnupoBartb no E-mail: rm-sales@radio-mir.com.
Best uHgpopmatuss — mam xe unu no men. 8 2.Muncke (017) 221-01-10, (017) 249-41-47.

“ " Apnpeca ana nucem: U u aemopsl. MHexue pedakyuu He scezda coenadaem
)KypHa" PaAMOM"p 119454, PO, rMocksa, a/a 37. C MHEHUAMU asmopos.
E-mall: m@radio-mir.com WWW: hitp://radio-mir.com 220095, PB, r.MuHck-95, aln 199.
Yupeagvrent 8 Pecnybnvke Benapycs UMY “PNA" © U4ynN “PNA". BocnponsseneHvie maTepuanoB Xyp-
CavpeTensCTBo 0 pernctpaumnn Ne2350 or 24,05.2005 . TpeboaaHua K rpadpmueckum Ma'regwarllgnéxsvxnamrogo Hana 8 nwbom enae 6e3 nUceMeHHOTO paspeweHun
& xapaKTepa B 3NeKTpoHHoM suae: Corel Ao 10.0, ace peAakuvn 3anpewiero. MNpn UNTUPOBAHWM CCbiNKa Ha
Mnaskuih peaakTop Anekcanap Caaywivm wpwmcTsl B Kpyabix; bitmaps 300 dpi; TIFF 300 dpi; CMYK. “Papviomvp” obasatenvHa.
Agpec pepakumu: MpYNOXUTE NEHATHYIO KONUIO.
220028, Senapycs, LMWHCK, yn.OU3KynsTypHas, 26A-301. Martepvane! Ans ny6nkaumu NpUHAMAIOTCA B PYKONVUCHOM, OTneuataHo B Tvnorpacdmu OAO “Tunorpacva
NE4aTHOM U 3rEeKTPOHHOM BapuaHTax. “TpaHcTakc”, .MvHck, yn.Manaesa, A4.5.
KoHTakTHbIe TenedoHbI: Buixoq 8 ceeT 27.07.2006 r. dopmar 60 x 84 1/8.
a Mvincke (017) 249-41-47 3a docmoeeprocms pexnamnoll u Bpyeol nybnuxkyemol  MNedaTb occeTHas. 7 ned. n. LieHa caobopHas.

8 Mockae (495) 105-99-89. uHgbopmayuu HeCcym omeemcmeeHsHoCMb peknamodame-  Tvpax 1600. 3axa3a Ne. 549.




