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A. JIOJITHH, 2. Mockea

Bannapawpe “LUmens"” BNepBLIE HalLNW LWPOKOE Npu-
MEHEeHVe WHTerpasibHbie cTabunnaaTtopbl HanpsXeHWs
cepun 142, paspaboTaHHbie MO TEXHWHECKOMY 3afaHuIo
MHWWIM. YToBbl Nomodbs cheuwanucTaM NpaBunkHO Mc-
MoNb30BaTh 3TM MUKPOCXEMbI, B MIHCTUTYTE BbiNo faxe Bbl-
MyLLEHO PYKOBOACTBO MO MX NPUMEHEHMIO.

MepBolii aKcnepymeHTaneHulli 06pazel, PIIC "LUmens”
6L YyCTaHOBNEH Ha neTaoLlyio nabopaTopuio, B KOTORYIO
nepecbopynoBan TOT camblil Nepewiit camoneT Ty-126,
Ha KoTopoMm B fanekomM 1960 r. HaumHanack oTpaboTtka PJIC
"Jlnana”. PaboTamun Ha neTaoLlein nabopaTopun pyKOBOAWIN
H. B. HecTHoi1, a ¢ ero yxogom Ha MNeHCUio — aBTop 3TUX
cTpok. Basnpoeanack oHa B OCHOBHOM Ha aspogpome 30K-
Hsr nop Laynsem, B JIuTBe, Tam, rOe cerofHa pacnonoxe-
Ha rnaeHas B MNpwbantuke aBnabaza HATO. MNMonetsl, B KOTO-
pbix He TpeboBanack NPUCYTCTBUA NETALLMX [0 ONpepeneH-
HbiIM MaplipyTaM uenel, BHNONHANKW, Kak NpaBuno,
no Tpacce HayraBnunc — Butebek, kotopylo Ty-12671J1
"YTIOXKUN™ MO MHOTY HacoB. B Apyrnx cnyyasx caMmoneT yne-
Tan ganeko Ha ceeep, fae 6a3vpoBanvch BoloeNseMbIe B Ka-
yecTBe "Lenei” ucTpebutenn-nepexearTymKu.

O6Tekatens ¢ aHTeHHoin “JlwaHw™ Ha Ty-126JU1 3ameHu-
nn paspaboTtadHeiM gns camoneta A-50 obTekarenem ¢ Ho-
BOIA aHTEHHOWN. HemManas YacTb NETHLIX 9KCNepUMEHTOB Bbl-
na NocesLLeHa NPOBEpPKe ee XapakTepucTuk. B gansHeiiem
anexKTpoMexaHudeckuin ¢asoBpalliatent YCTaHOBNEHHOW Ha
netaiolelt nabopaTtopy aHTeHHbl 3amMeHun  BLICTpoaeiicT-
BYIOLLWMM 3MEKTPOHHLIM C COOTBETCTBYIOLUEH annapaTtypoit
ynpaeneHus 1 nNpoeeny neneitadus PIIC co ckanvpytoLuei
B BEPTUKANLHON NMNOCKOCTU OfHONY4EBOIA aHTEHHOA.

IkchepuMeHTansHulin obpaszey PIC, B otive o1 Byay-
LLMX ONBbITHLIX U CEPUIAHBIX MMEN BCEro OAMH NepeaaTymk
W oavH NpreMHuk. OTcyTCcTBOBana cuctema LUmdpoBoil 06-
paboTKn CUrHaNOB, BMECTO Hee MpUMEeHsNach aHanorosas,
pa3paboTaHHasi B XOl€ OfHOW W3 paHee BLINMOSHEHHLIX Ha
Y4HO-MCCnenoBaTenbckux pabor. Tem He MeHee MMEHHO
€ro uvchbiTaHua Ha netawlleld nabopatopun NoaTBEpPTUAN
MPaBUILHOCTb MPUHATHIX TEXHUHECKMX PELLEHWIA, MO3BONMW-
NV BNEpBble YBWOEThL peasibHLIE HW3KOMETALME Lienu Ha
doHe peasbHbIX MOMEX OT 3eMM U Jaan BO3MOXHOCTb
CBOEBPEMEHHO BHISIBUTL W YCTPaHWTb MHOTWME HELoOCTaTKU
paspaboTaHHbLIX K NCNBITaHHBIX BNIOKOB.

Bbina npoeepeHa paboTa nokaTopa B pexumMe, No3Bons-

oLlem Habniopatk 3a caMmoneTamMu, NETALLWMMIN Ha paccTos-
HWAX, MPEBHILLAKIUMX AANBHOCTL pagnoropyacHTa. KMayya-

n1cb 0coBeHHOCTH OBHapyXeHus Lieneit, NeTsaimx nosaam
camoneTa, W CNeXeHWA 3a HUMW, AN\ Yero BpallaioLumiics
nepexop, COeOVHAIOLIMIA BONHOBOAHLIE TPaKThl NpuemMone-
pepaTynka ¢ aHTeHHO, Bbil BpEMEHHO pasBepHyT "MepT-
BOI 30HOW™ BNepeg. ViccnepnoBanuck XapakTepncTukn cui—-
HanoB, OTPaXeHHble OT TaKMX CNeLUMpUHecKnX Leneil, Kak
BepToneThl. B cBA3M Npepgnarasluelicss 3aMeHol peakTue-
HeiX gBwrateneil camoneta A-50 Gonee 3KOHOMWYHBIMMN
TYPBOBVMHTOBLIMW 6O MPOBEPEHO BNMSHWE BpaLLatoLLMX-
Csl BUHTOB CaMOJIETa Ha XapakTEpPUCTUKKN paanonokaTopa,

OpHoli 13 3afa4 netaioweil naboparopun ctana npo-
BEPKa BO3HMKAIOLLMX B X0Ae pa3paboTkyM KOMMNekca uaen
W1 TEXHWHECKNX pelleHuid. OBcTaHoBKa Ha neTalollein nabo-
paTopun Bbina MeHee opManbHOM, YEM Ha YXe WayLLmx
opUUMANBHEX WCTBITaHWAX ONLITHEIX obpa3uoee. Ona Bce-
BO3MOXHLIX flopaboTok, BNNOTh A0 3aMeHbl W YCTaHOBKM
HOBLIX Y3110B M 6110KOB, He TpeboBanock HUKakMX ohuLM-
anbHbLIX paspelleHnin 1 cofnacoBavnii. Hepeoko zapaya
CTaBWNach U NMPYHUMAaNack K MCTIONHEHWIO NpocTo B Becepe

¢ pa3paboTynKkoM TOro WK uHoro 6noka KM cucTemel. ITO

3acTaBnsno 4ieHoB "akunaxa” netawolwein nabopaTtopuin
6bITb MacTepamMi Ha BCe PyKW. HacTo ofiuH 1 TOT Xe Yeno-
Bek paspabaThiBan Cxemy sKCNepuMeHTaNbLHOro yana, Ha-

OxoHvanue.
Havano cm. B "Paguo™, 2007, N2 2



Naxkuean v NpoBepsin ero Ha 3emne, ycra-
HaBNMBasn Ha camoneT, a 3aTeM B fonere
VCNLITLIBAN y3en B AeWCTBWUW. YOaqHble
MOEW NONyYann nyTeBky B KW3Hb, Heyaau-
HLle — oTcenBanuch.

MapannensHo ¢ paboramu Ha neraio-
wen nabopatopun WNK N3TOTOBNEHWE U
Ha3eMHbIe WCTBITAaHWA YXe ONBbITHLIX 06-
pasuoB annapaTypsl komnnekca. Ero co-

6uvpann B "Nop3émke”— Haxopawemcs
nop oaHuUM ua kopnycoe MHAAT akpaHn-
POBaHHOM MOMELLEHNKY. JKPaHMPOBKa He
TONLKO Mo3Bonana GesonacHo BKNOYATH
MOLHEIE nepefaTyYukM  npakTUHecKu
B LieHTpe MOCKBLI, HO W 3allMLlana YyBcT-
BUTENBHYIO
BCEBO3MOXHbLIX paguornomMex, B TOM Yicne
co3faBaeMulX TeneueHTpoMm B OcTaHku-
Ho. Mo 2aeepleHMn UcNLITaHWiA Bee Bno-
KW ONbITHOTO obpa3ua ObiMv OOoCTaBneH.l
B TaraHpor v ycraHOBNeHbl Ha nepeblil ca-
monet A-50.

JleTHele KcnbITaHuMs Komnnekca PIOH
Havanuck B 1979 r. Ha aspogpome MNocHWA
BBC (r.AxtybuHck AcTpaxaHckoi ofn.).
B mecTe ux npoBepeHus (B NpocTopeyrn

-Ha pe4yKe”) NOCTOSHHO, CMEeHNs ofHa
OPYrylo no MCTEYEHUN CPOKOB KOMaHAn-
pPOBOK, MpwucyTcTBOBann ©6puragbl, co
CTaBNeHHLIE He TONLKO N3 Y4acTBOBABLUMX
B nonetax WMHXeHepOoB-ucnbiTatenei, Ho
1 U3 BEAlyLLMX CNELManncToB No BCEM CH-
cremam 1 6Gnokam komnnekca. Hepepnko
camMu CneuvanncTsl OTNPaBnsNMcsL B no-
netkwl, 4TOBL YBUOETE BOOHWIO, Kak pabo-
TaeT TO MM MHOE YCTPOWCTBO BO3AYXE.

310 no2eonsne 6LICTPO aHanuanpo-
BaTh nobble BO3HUKAWLWKMX Npobnemsb
1 OnepaTuBHO yCTpaHATL UX. BbiBano Tak,
yto Tpebylowmnii cnoxHoit popaboTku
6nok yTPOM Ha TPaHCTNOPTHOM CamoneTe

otnpaensnu B MockBy, BeHepoM NPUBO3K-
nn obpaTHO, a Ha cneayllee yTpo caMmo-
net A-50 yxe BLINONHAN NONeT ¢ nepefe-
NaHHLIM BNOKOM.
3arpyfHeHWiA ¢ pfocTaekoir niogei
U TexXHUKM He 6bino. [eax sl B HEAENIO HA
NOAMOCKOBHLIN a3pogpom "Hkanoeckuin®
netan npyvHagnexaiymii BOeHHLIM Nacca-
xupckuin camonet Ty-154. Kpowme Toro

MHWUWIM apeHpoBan TpaHCNOPTHLIA AH-

26, npunetaslinii 3 MoOCKBbI pa3 B He-
peno. A npv ocTpoil HeoBxoAMMOCTH
MOXHO BLINO Mony4UTL MECTO B caMmone-
Te ApYroro npeanpuaTra 13 Y1ucna uchbl-
THIBABWWX B AXTYOWHCKE CBOK TEXHWKY.

Tak 4TO MexXay NPUHATUEM pEeLIeHNA
O Bbl30BE crneLuanncTa U ero nosBneHu-
eM Ha MNOMMIoOHEe WHOrAa MNpPOXOANNIO
NNLLb HECKONBLKO YacoB.

Ha mneneitaHusix cnyyanick M aKcTpe-
manbHble cutyaumu. OpgHa M3 HUX Npo-
v3owna, Koraa Ha camoneTe pelunnm yc-
TaHOBUTL AONONHWTENLHLIE 3KpaHb Ans
noAaeneHns onpepeneHHoro Buaa no-
mex. OHM BO3HUKAIOT B pe3ynbrate oTpa-
KEHWUS1 30HAWPYIOLMX CUTHANOB pajno-
nokaropa OT Y4acTKOB 3€MHOI MoBepx-
HOCTHW, NeXalux HenoCcpeACTBEHHO NOA
camonetoMm. [lo 6ONLWWHCTBY NpWaHa-
KOB Takme cUrHanbl MAEHTUHHbI OTPaXKeH-
HbIM OT peaslbHbIX LEeneil u noaaButb nx
MONHOCTBLIO 3NEKTPOHHLIMK cnocobamm
yAaeTcs faneko He Bcerpa.

B 6onbluei YacTh 30HL 0630pa aHTeH-
Ha PJIC akpaHMpoBaHa OT 3eMIN KPbLUIOM
1 ¢rozensxem camonera. Ho Hebonbluve
CEeKTOpHl MexXay 3aJHeil KPOMKOW Kpbina
1 XBOCTOBOW HacThio (lo3ensxa ocTaiTcs

OTKPLITLIMK. WX 1 BbINo pelleHo 3akpLiTh,
YKPENWB C ABYX CTOPOH CamMoNeTa Ha roH-
ponax waccu akpaHbl. MNepBole obpa3sup
3KpaHoB npeacTaensanu coboin nepdopn-
POBaHHLIE aNIOMWHWEBLIE NUCTHI NAOLA-
ObI0 B HECKONBKO KBaApPaTHLIX METPOB, WX
TYTXeT npo3Bann "yuamm”.

MNepBLiii e Nonert ¢ "ywamn” nokasan —
nomMex HeT. Ho nodyemy? 3xpaHbl noMornm
WNK NPOCTO HE CNOXWINCH YCNOBUWS, B KO-

puiX NposBnsioTcA nomexw. Y1obel po-
Ka3aTtk 3akasyuky apdeKTMBHOCTL aKpa-
HOB, TpeboBanoch BHINONHWUTL GONLLUYIO
nporpamMmy MofeToB, Ha 4TO, KOHEYHO,
He 6bino BpeMeHW. HTobbl nabexarts ato-

npUemMHyio  annapartypy OT ro, KTO-TO NPENOXWN NPOM3BECTU NONET

c OfHWM "YXOM

CrycTs HekoTopoe Bpemsi K nepBoMy
buITHOMY camonety Ha aspogpome [oc-
HWIMN BBC npucoegwHuncs eTopoii. MNpen-
nonaranoch yCKOpWTh UCNBITaHWsA, NPOBO-
[5 3a4eTHbIe MoNeTsl N0 OfHWM NYHKTam

nporpaMMmbl Ha NEPBOM camonere, a no
OpyruMm - Ha BTopom. Heobxopvmbie fo-
paboTkn AomkHb BbINM NPOM3BOANTLCH
Ha [BYX camoneTax OfHOBPEeMEeHHO.

Ho ¢ TeyeHvem BpemeHW CNy4unoch
HenabexHoe: caMmoneTsl "pPasoLlnMck” Ha-
CTONBKO, 4TO 3aka3yuk He crtan BGonee
pacnpocTpaHsTe Ha 0ba peaynbraTthl, A0-
CTUTHYTHIE HAa OJHOM M3 Hux. lMpuwnock
C Yy4ETOM BCEro HakonieHHOro onbita ua-
rotoBuTb, o06opynoBaTk KOMMNEKCOM
“"lmens” KU McnbITaTh MO NOMHOW Npo-

[Poro 11]

CkasaHo — cpenaHo. A3poavHaMMKW
dann pobpo, neeoe "yxo" cHaAnW. Ho B Ta-
KO HeCUMMETpU4HOI KoHdurypauum ca-
MONET B3neTen ¢ OrpOMHLIM KPEHOM, 4TO
efiBa He Npueeno K karactpoge. Okasza-
noce, He y4nu "addekT 3emnun”, pesko
yBENMHYMBAOLUWIA NOABLEMHYIO CUNY 3Kpa-
pa. K cyacTtelo, ¢ HabopoM BLICOTHI KpeH
ymMeHbLlUMncs, nonet 6bUl BbINONHEH YC-
newHo u noareepann agpGeKTMBHOCTL
aKpaHa: cneBa noMexu ecTb, cnpaBa ux
HeT.
BCEM aBMWaUMOHHLIM NpaBunam “ywn"
(dpoto 10) cTanm ogHOW N3 XapakTepHLIX
ocobeHHocTell obnvka cepuiiHbIX camo-
neroB A-50. Cpefin HENOCBSALLEHHbIX XO-
AWAN CNYXW, 4TO 3TW CaMONETHl PeLunnm
npeBpaTnTb B BUNnaHbl.

B panbHeiwem odopMneHHble NO

rpamme elle,ognH camoner. OH 1 cTan
3TanoHOM N5 BCEX CEPWHHLIX, BHINYCK
KOTOpbIX BbiN HanaxeH Ha TallKeHTCKOM
aBMaLMOHHOM MPOW3BOACTBEHHOM O6be-
AvHeHun um. B. M. Ykanoea.

HyxHO ckasan, 4TO 3HayYvTenbHas
4yacTk paboTkl NO OTNajgke nporpamm 6op-
TOBOTO BHLIYUCNUTENBHOrO KOMNNekca
N HEeKOTOpble MyHKTbl NpOrpamMmbl Tocy-
[apCTBEHHBLIX MCNBLITAHWIA BLINONHANNCH
He B peafibHbIX MofieTax, a Ha Ha3eMHbIX
KOMMbLIOTEPHBIX CTeHAax. WcxogHbiMn
LAaHHBIMW AN HUX CAYKWIWM Kak 3anncu
pPaanonoKauuoHHbIX CUTHANOB, cAaenaH-
Hble B peaslibHLIX NoNeTax ¢ noMoLLLIO chne-
UManbHO YCTaHOBAEHHLIX Ha 6BopTy uund-
POBLIX MarHMTO(OHOB, Tak M KOMNbioTep-
Has MMMTaums aTmx curHanoB. Ha creHpe




ypHaYs

Wio

YnraTenm, npMcnasiwme B peRaKuuio nobbie NATH W3 WECTH KYAo

nonyroAne, BMeCTe C NPEeRNONEHUSMH 0 COBEepUOHCTBOBAH

CMOryr npeTeHgoBaTs H8 OfWH W3 NPHU30B.

6bl NPOBEPEHB!, B YACTHOCTK, npeaenb-
Hble BO3MOXHOCTW KOMNNekca No Baau-
MopeicTBuio ¢ GonblUMM YucnoMm Lenei
KaK "ceonx”, Tak 1 "dyxux”. Bcel asnauumn
Cosetckoro Coloza He xBaruno, 4Tobbl
CO34aTh Takyio 06CTaHOBKY B peaflbHOCT.

B 1984 r. aBMauUMOHHLI KOMMNEKC
PNOH Ha camonete A-50 odwuumansHo
NPWHANKM Ha BOOpYXeHwe. B pansHeiiwem
VMEIOLLIME OFPOMHBIA ONLIT pabotal ¢ an
napaTypoi KoOMnnekca cneunanmcTsl UH-
CTUTYTa BCAYECKW nOMOTany BOEHHBLIM
(B BONLLMHCTBE CBOEM — FNETEHAHTaM,
TONBKO HTO OKOHYMBLUMM Y4YMNMLIA) OCBO-
WTb HOBYIO TEXHWKY. HeKkoTopble M3 nHxe-
Hepoe-ucnuiTatenei (I M. BonokuTuH,
. K. Ocunos, C. M. Tka4eHko) npuHUmMa-
N y4acTwe B BhINONHeHWWM y4ebHo-6oe-
Beix 3agaHuii. A B8 MHUWIM yxe Havanuck
pabotel no mogepHuaaumu “Lmens”
1 pa3pabotke HOBOMO, Bonee coBepLUEH-
Horo komnnekca "LUmenb-2". OHW npo-
LOMKaKTCA WU CErOHNA.

Bonbwoe eHumanne 8 HUA-17 yoens-
nock  pasBUTUIO  PaaMONOKALMOHHBIX
cpeactB 6okoBoro o6aopa, NO3BONSIO-
LUMX NONyHnTL paanonoKauvoHHbe M306-
[ paxeHWs nOACTMNAIOLLE NOBEPXHOCTU
C paspelleHVNeM B eVHULbI METPOB.
B koHUe 60-x 70 0,0 B NPOLLNOro Beka nog,
pykoBofcTeom I'. A. 3oHHeHLWTpanst Gbinu

tw# paspaboransl PINCBC pns  passepuiBa-

TenbHeX camonetoR HAk-286 1 Mul-25P
1 Heobxoammble AR WX 3KCMNyataumm
GopTOBLIE CPEACTBa 3anUcK paauonoka-
UMOHHOW WHpOpMaUMKM W 3NEKTPOHHO-
ONTUYECKNE KOMMNNEKCH ee HaseMHOM 06-
paBotkn. [o3xe p[OnAa  camMoneToR

Cy-24MP (poto 11) n Ty-22 6einn co-
3paHbl BOPTOBLIE KOMNNEKCH pa3Befku,
B cocTaB koTopbix Bownu PIICEO "LUTkiK™
v "LWomnon®.

Konnektve noa, pyKkOBOACTBOM Hayalib-
Huka nabopatopuy [.0.CanraHvka pas-
paboran PINCBO kocmudeckoro Gaanpo-
BaHua “"Mey", NpegHasHayeHHy ana nu-
notupyemoii ctaHumm "Anmasz”. OpgHako
nonera ¢ KOCMOHABTaMK aTa CTaHLMS Tak
1 He coeepluvna. B 1987 r. oHa Buina 3any-
uweHa B BecnunoTHOM BapuaHTe, Monyqve
mHpekc "Kocmoc-1870". Ha 6opry 611 ye-
TaHOBNEH HeobcnyXwBaembulii BapuaHT
PNCBO "Meu-K", nponexaslunii Ha ckia-
e NoYTU ceMb neT. BICoKoe KayecTBo no-
MyyeHHLIX 33 ABa roAa 3Kchnyatauvm
CHWUMKOB YAVBMINO MHOTWX CNELMANNCTOR.

CHsitas co cnyTHUKa "Kocmoc- 1870 pa-
AvonokaumoHHas kapta Mockeel Nonana
B 1992r. Ha obnoxky xypHana "Paguo”
N¢ 6 Ha doro 12 BMAHL, Hanpumep,
HE TONbKO Ha3emMHbIe 06bLEKTH B paiioHe K-
Bpantapckoro Nponuea Ho U kKopabnu B ero
aksaTtopuw. Pasnmmavmbl faxe y4acTkn Bo-
Abl pasHoil coneHocTr U MuKpopensed
BOAHOM NOBEPXHOCTH, BbI3BaHHLIA BONHE-
HWEM, HTO MO3BONAET OLEHWUTL CUITY W Ha-
rnpaenexHre petpa. K coxaneHnio, fansHei-
Lero pa3euTus aTa paboTta He nonyynna.
OnNbITHBINA MHOTOKaHasbHbBI paamono-
KauMoHHbIl komnnekce 6okoeoro obaopa
WMAPK  (rnaeHblii  KOHCTpPYKTOp
A. B. [l3eHkeBW4), npeaHasHa4eHHLIN ANa
MCMOMNb30BaHUsi B WCCNEAOBaTENLCKNX
W KOMMEepHecKnx Lensx, Bein ycraHosneH
Ha camonere-naboparopun  Ty-134A
(dporo  13).

Sxcnnyataums 8TOrO camonera npu-
Hecna MHOMO WHTEPECHLIX pPe3ynbTaToB.
Hanpumep, y4acTBys B nowckax pasbue-
werocs B Cubupu naccaxumpckoro camo-
neTa, OH NONyTHO OBHaPYXWNN MHOXECTBO
6polweHHoit B Talire CTpoOUTEeNnLHON WM
TPAHCNOPTHON TEXHWKK 1 HECKONBLKO CHK-
TaBLWKXCA NponaselunmMK 6e3 BeCTn BOEH-
HbIX caMoneToB. Beina fAokasaHa BO3MOX-
HOCTb OBHapyXMBaTb PaANOKOHTPAaCTHLIE
obpa3oBaHWA He TONLKO Ha NOBEPXHOCTH,
HO W NexXallye Ha 3HauYMTensHol rnybuHe
nop 3emneil. B BevHoil mepanote 6kino
HalAeHO HECKONEKO "NoTepsaHHLIX" Tpy6o-
NPOBOAOB W, MaBHOE, MECT WX MOBPEXAe-
HWA 1 pa3nvea HedpTw. MNop NycTeiHel Ka-
pa-Kym yoanock HailTK 3Ha4YUTENLHLIE 3a-
nacsl BOA, He 0BHapyXeHHbIE 0BLIYHBIMI
MeTogamMu reonoropassegkn. C nomo-
weio komnnekca VMIMAPK ypnaetca nony-
4YUTb MHGOPMALMIO O COCTOSHUK TOYBI
W pacTMTENLHOCTM B CamblX HEAOCTYNHbLIX
A HaseMHbIX uccnepoBareneil Mecrax.
B 1997 r. nopo6Has annaparypa ycTaHOB-
neHa Ha camoneTe AH-26BPJT "ApkTnka”.

MpoeoguMbIE B MHCTUTYTE pabothl He
OrPaHVyKMBANMCH ABUALIMOHHON TEMATVKOIA.

WHTEHCKMBHO pasBKBaiOCh, HANPUMEP, Me-
AMLMHCKOE HanpaBfieHne — Npubopskl ynb-
TPa3BYKOBOIO AMar HOCTKKK, 0bopyanoBaHne

Ans 06paboTk JOHOPCKOI KPOBW W €€ KOM-
NOHEHTOB. OCOBEHHO MHTEPECHBIM MOXHO
Ha3eats pa3paboTaHHuil nof PYKOBOOCT-
Bom B. A. MNnioweBa MHOMOKaHaNBHLIA an-
napaTHO-NPOorpaMMHLIA paanoTepmMorpa-
duyeckmin komnnekc "Packat”. OH no3eo-
nAer nonyYyatk AeTalbHble AuMarpammbl
pacnpeleneHusi TeMneparypbl BHYTpWU ro-
noeHoro mozara {(poto 14) v gpyrmx yeno-
BEYECKMX OPraHOB — MONOYHOW Xenessl,
roYek, Nerknx, LWMTOBMAHOM Xeneawl. [o-
Ka3aHa BhIcokan 3¢ PEKTMBHOCTE KOMMEK-
ca B MEAMLIMHCKNX UCCNenoBaHnaX 1N ana-
rHOCTWKE PasfinyHbx 3abonesaHuii.
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Matas probe

(®oTo 14

Time, min

KoHeuHo, B »ypHanLHOW cTatke HEBO3-
MOXHO nopapobHo pacckasats 060 Beex
pazpabotkax, BeinonHeHHLIX B LIKB-17 —
HWN-17 — MHWWNM 3a 6onee yem 60 net
CYLLECTBOBaHWNA, 1 XOTA Bbl ynoMsiHYTb
BCEX, KTO MPMHUMAaN B HAX aKTMBHOE y4a-
ctue. Kak ronoBHoe npeanpusitue OAC
KoHUepH "Bera" WMHCTUTYT XWBET W ce-
rogHsa. [loxenaem emy nNpoUBeETaHWsA
a ero paboTHMKamM  HOBbLIX TBOPYECKNX
YCMEXOB.

m HOHETa".BLg(E- 17, MHMM-17,

KOHLLEPH ra’. — M.: Mana-

TeJ'I:OV!Ia-L""M nom "Opyxue 1 TexHonorvn®, i
Pepakrop — B. Qponos



OuabTp A9 TeaeBH3OPOB

Uux. K. MEPEBEMHOC

MUCHIBAEMBIH  (GHABTP NPEIHA3HA-

YeH /7151 3alUThl MPMEMHOTO TPaK-
TA TEJIEBH30POB OT TPOHHUKHOBEHHS
TMOMEX, CO3MaBAaeMBIX TepenaTIvKaMH,
NEKTPOHHOH MEMMLIMHCKOH W npyrou
anmaparypoii. @uistp 3¢dheKTHBHO (He
MeHee 4eM Ha 80 d6) mopaBlisieT MOMEXH
¢ vactoramu Hipke 40 Mey. Tlpu 3ToM
BHOCHMOE (DHIETPOM 3aTyXaHUe B NHa-
MA30HE TEJIEBU3NOHHBIX KAHAJIOB He
npeBeiaer 1,3 d6.

Jlna yMeHBIIEHHS TOMEX, HABOOM-
MBIX Ha COGNMHMTCIBHOM  Kabene,
GhUNETP BKIIOUACTCA B AHTCHHYK) LIETH
TeJleBU30pAa HA paccTosHUN He Oolee
1 M OT ero aHTEHHOro rHe3ma.

DunbTp MpOCT B M3TOTOBJIEHHH, CO-
NEPXKHT MUHUMYM JieTanei, U mpH coop-
K€ TOYHO MO ONHCAHWI® HO Tpebyer
HACTPOHKH.

Homepa 3bensel gunsmpa
I T i g

dGunpTpa W MOXET H3MEHUTH KPHMBYIO
€ro 3aTyXaHus.

CxeMa (pUIbTPa MOKa3aHa Ha puc. 1.

JlaHHble Karyllek ¢unsrpa mnpuBe-
AeHbel B Tabinuue. MarepuanoM st
M3TOTOBJICHUS MX MOXET CIYXHTb IO-
cepebGpeHHAa MenHasd TMPOBOJIOKA JNHOO
ME/THBI MPOBOA B AMAJICBOH M30JISIIHH.
Tonelit MpoOBON TPUMEHATH HE PEKO-
MEHIyeTCs, TaK KakK B pe3yibrare
OKHCIIEHHS €ro TMOBEPXHOCTH J00pOT-
HOCTh KATYHICK CO BPEMEHEM CHMXA-
erce.

Karymkn HamateIBalOT TUIOTHO BH-
TOK K BUTKY (BBIIPSMIICHHBIM M BBITSI-
HYTBIM MPOBONOM) HA THAJKHUX LIMJIHHA-
pUYMECKHX OnpaBKax auaMerpamu 12 v
n 11 am. BUTKM KATYHIKH, CHATOH C
ONpaBKH, paACTATHBAKOT 110 TeX TOp,
MOKa JUIMHA HAMOTKH CBOBOJIHO BUCSILEH
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Puc. 1

BxonHOoe M BBIXOMHOE COMPOTHBIIE-

Husi ¢unerpa pasHel 75 om £20%,
MO3TOMY  ero  HeoOXOmUMO  NpUMe-
HATH C KOAKCHAJIBHEIM  Kaberem,

MMEIOIHM  BOJIHOBOE COMNPOTHBIICHHE
75 om (PK-1; PK-3). Hcmosib3oBaHKE
Kabenei ¢ ApyrMM BOJIHOBBIM COMPO-
THBJIEHHEM YXYOIIUT XapaKTepUCTUKH

Pue. 2

KaTylniKn He Oyner paBHa yKasaHHOMH
B Tabnuue. [py 370M paccTOSTHHS MEX-
Ny OTACNBHBIMM BHTKAMH AOJKHBLI OBITH
ONIHHAKOBEIMH. KATYHIKH OTrHba-
10T BeIBONB! uMHOI 10 sm. He pexomen-
nyerca crubate W pa3rubaTh KatTyliku,
YCTAHOBJIEHHBIC B (UABTP, TAaK Kak
310 MPHMBEACT K MEXaHWUCCKHM HAaTs-
JKEHUSAIM BHTKOB M YXYOIIMT TeMIlepa-
TYpPHEI KOA()pUIMEHT YacToThl (MUIBT-
pa.

B ¢unbrpe Moryt GbiTH NMPHUMEHEHBI
koHaeHcaTopel THnoB KT-2 wim KT-3
JIBYX [PYII IO TEMIEPATYPHBIM KO3(-
duumentam  emrkoct (TKE): M700
(KpacHoro uBera) — ¢ eMkKocTaMH 43
u 24 ngp m M47 (ronyGoro usera) —
OCTANBHBIX HOMHHANOB. B ciyuae npu-
MEHEHHSI KOHJEHCATOPOB € JAPYTHMH
pennunHamu TKE Oymer yxyameHa
TepMOKoMIieHcauusa ¢unbTpa. OnHako,
ecii (PHIBTP TMpeIHA3HAYEH JUIA YCTa-
HOBKH B MOMEIIEHHH, HAPYIIEHUE Tep-
MOKOMIICHCAIIHI HEBEJIHKO M €r0 MOXHO
HE MPHHHMATH BO BHHMAHME.

Kopnyc duasrpa pasmepamu 250X
X50X30 mm M3roTOBALKOT M3 JIMCTO-

Tabnuua
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BOH MATKOM JIaTyHH TONIIMHON 0,5+
0.6 mm. BHyTpU ero pasnensioT mne-
peroponKaMM M3 TAKOro Xe MarepHa-
Jia Ha UIECTh PaBHBIX OTCEKOB, OMNOpHEIE
CTOMKM BBICOTOI 15 MM, HA KOTOpBIX
YKPEIUISAIOT KATYIIKH W KOHIEHCATOPHI,
BBITAYMBAIOT M3 XOPOLIETO HM3OMALMOH-
HOTO Martepuasia (MONMCTHPONA, Opra-
HHMYECKOTO CTEKJa W T. 1.).

MoHTaxHasa cxemMa (QHIBTpa INOKa-
3aHa Ha puc. 2. OrcTynarh OT Hee mpH
MOHTaxe He chenyer. [locie OKOH-
YaHUS MOHTAXa KOPIMYC 3aKPHIBAIOT
KPBIIIKOH, COENAHHON TakXe W3 Jia-
TyHu. Ecim Quierp Gymer yCTaHOBJIEH
BHE TIOMENICHHA, TO KPBIIKY CIEnyeT
NMPUNAATh K KOpIycy, a Takxke 3a-
nasaTh B HeM BCE OTBEPCTHA, YTOOLI
KOpIyC CTajl TepMETHYHBIM.

JIByxneTHas skcmayataums (Guist-
pa rokasajia ero HalexXHyl pabory.
Bece nomexw, CHIBHO MeEMIABIINE ITPU-
eMy TeJIEBUACHUS, OBUIM TOJIHOCTBIO
YCTpAHEHBI MOCHE €ro YCTAHOBKU,

1967 r.

£

1967, Ne 12, c. 26




SHAaKOMbTECb: 3JIEKTPOHHbIE

KOHCTPYKTOpPBbI

I Iaﬁopu-xoncrpynopu, 13 geraneii Ko-

TOPLIX MOXHO coBpaTb 3NeKTPoOHHLIE
YCTPOWMCTBA CaMOro Pa3HOro HasHavyeHWs,
BCeraa NpUBneKany BHUMaHe poauTenei,
XenaLLMX npyoblUWTE CBOWMX JeTeil K yB-
nekarensHoOMy MUPY Pagvo3neKTPOHWKW.
Takune Habopsl paspabaTbiBannch U Bbinyc-
KaMCb NPOMBILLNEHHOCTLIO, CO3AaBaNun MUx
1 pagroniobuteny. OfHaKo npakTUHEecKn
BCE W3BECTHHE Habopbi-KOHCTPYKTOPH
VYMENM [IBa HeAoCTaTKa: YMCHo YCTPONCTB,
KOTOpHIE MOXHO cobpaTb M3 BXOOSALLMX
B HWX feTaneid, He NpeeBblano AByX-Tpex
NECATKOB, HO TNaBHoe — Ans cBopku nio-
Boro ycrpoiictBa HeobxoouM nasnbHUK,
4YTO KpailHe Hebe3onacHo ANA IOHBIX Hauyn-
Hawwmx pagwonbureneii.

"SHATOK"!

cobparb 6e3 npuMeHeHus naliku npocTuie
NPUEMHUKN, YCUNUTENW, reHepatopsl 34,
NpvbBopbI-aBTOMaTH M AP., BCero — 26 KOH-
CTPYKLWIA.

He Tak naBHO B NpofAaXe nosABUNCE ane-
KTPOHHBIE HABOPbI-KOHCTPYKTOPLI nof, 06-
et Toproeoii mapkoli "3HATOK". Pazpa6o-
Tan ux AHgpein AnekcaHapoeny Baxmerwes,
BeccMeHHbI BeoylmiA pybpukn “Ou.yme-
nele pyYkn” B nonynspHOi TENEBU3WOHHOI
nepepave "MNoka Bce goma”. CerogHa Beiny-
cKaloTes YeTwipe Bupa Habopos: " 180 cxem”,
"320 cxem”, "999 cxem” wn "lkona”
(doto 1). Kak cnenyer va HaspaHWil, OHW
pasnMyaloTcs YMCNOM YCTPOICTB, KOTophle
MOXHO coBpaTh M3 AeTanei, BXOOALUMX B Ha-
6op. Havwbonee LWMPOKMKW BO3MOXHOCTAMI

e e
.
r

100 kOm), ABa KeEpaMWMYeCKUX (EMKOCTLIO
0,02 1 0,1 MKD) 1 TpK OKCMAHBLIX KOHAEHCA-
Topa (10,100 n 470 mk®), ABa TpaH3UCTO-
pa pasHoil CTPYKTYpbl, TP MUKPOCXEMBI,
B KOTOpLIE 3anncaHbl My3biKabHele gpar-
MEHTHI WM pas3fnnyHbIe 3BYKOBLIE CUTHaNbI;
VHTErpaikHLI yeunuTens molHocT 34,
VHTErpasibHbliA yeunutens PY, oaHokpuc-
TankeHbi YKB UM pagnonpuemHnK, Mukpo-
cxema ang undpoBoid 3anvcK 3ByKa; [Ba
CBETOV3/YHaLLMX Anofa (KkpacHoro 1 ae-
NEHOTO LBETOB CBEYEHWS), CTOMNBKO Xe
namn HakanveaHws (Ha HanpskeHwe 2.5
1 6 B), ogHopaspsfHblii ceMrnaneMeHTHbIN
CBETOAMOAHBIA MHAWKATOP, ANOA, TPUHUC-
TOP, NEPEMEHHLIN PE3NCTOP, KOHAEHCATOP

—
|¢oro 1|

Bbiny NonbITK CO3AaHWS WU 9NEKTPOHHO-
IO KOHCTPYKTOpA, NMO3BoNsaioLLero cobupars
HECNOXHbIE yCTpoiicTBa 6e3 npuMeHeHus
naiikKn. Hanpumep, B KOHUE LLECTUOECATHIX
FO[0B NPOLUMIONO Beka CepUIAHO BLIMYCKANCH
Tak HasLIBaeMblA MOOYNBHLIA paanoKOHCT-
pykTOp (€ero kpatkoe onvcaHve ony6nmko-
BaHo B "Paauo”, 1969, N2 11, c. 52, 53). OH,
no cyT1, HanomuHan aeTckytlo urpy "Kybu-
k1", B ogHWX kyBukax-mopynsax 66 CMOH-
TMPOBaHkLI Takre paJuoAeTani, Kak TpaHau-
CTOpbI, ANOAH!, KOHOEHCATOPL!, PE3NCTOPHI,
B APYrMX — MPOBOMOYHBIE NEPEMbINKN,
a B Moflyne yBeJIMHEHHOro pasamepa — mar-
HWTHas aHTEHHa W KOHAEHCaToOp NepemeH-
HOI emKocTW. YToBul cobpaTtk TO UK MHoEe
YCTPOWCTBO, KyBUKM NOMELL@nIch B CreLu-
aneHylo kopobky. [na coefMHEHWA WX OpYr
C APYrOM CIYXMIN NPYKUHSLLME KOHTaKTHI,
yCTaHOBNEeHHbIE Ha BOKOBLIX MpaHsx. M3 mo-
nyneil N HeCKONLKUX BXxopsiLmx B Habop Ao-
nonHUTENEHLIX AeTanel (Gatapes "Kpona",
ronoeHule TeneoHul, TenerpadHulii Koy,
cOeVHWTENLHBIE MPOBOAA) MOXHO OHINo

obnapgaeTt sNeKTPOHHBINA KOHCTPYKTOP “"3HA-
TOK Wkona”. OH no3BonsieT He TONLKO COo-
Bpatk 999 paznnyHbIX YyCTPOWCTE, HO U BhI-
NONHUTL NpaKTU4eckKe 3afaHus Nno gpuanke
ona 8—11 -x KnaccoB. Mo TeMam: aneKkTpuye-
CKWE SBJIEHUS (NOCTOAHHLIA TOK), aneKTpo-
MarHUTHLIE AIBNEHNS, 3NeKTpocTatvka, ane-
KTPUYECKWIA TOK B PasinHHLIX cpepax (nony-
NPOBOAHUKOBLIE KOMMOHEHTBI), MexaHUHec-
ke konebaHns 1 BOMHB (3BYK), OCHOBbI
ANEKTPOHWUKW (MHTErpasibHLIE MUKPOCXEMBI),
uhpoBas TEXHWKA (NOrMHECKME CXEMBL).

OrnuunTensHas o0coBeHHOCTL  anek-
TPOHHLIX KOHCTpyKTOpoB "3HATOK™ B TOM,
4yTO gns cHOpKK YyCTPOWMCTE M3 WX AeTanein
He TpebyeTcs naansHyka. Bee coepgnHeHws
Aetaneil ocylLEecTBNSIIOTCH KHOMKamu, fno-
XOXMMW Ha NPUBLINHBIE U1K BCEX OfEXHbIE
(doTto 2). OHW NO3BONAIOT BLICTPO W NETKO
COefVHATL AETANW OfHY C APYrOiA W Takxe
BLICTPO 1X pasbedVHAaTL (doTo 3).

B coctae aneKTpoHHOTO KOHCTPYKTOpa
"3HATOK LUkona™ BXoAST nsiTb pe3ncTOpPoB
(conpotveneHwem 100 Om; 1; 5,1; 10 n

nepemMeHHol eMKOCTHW; MUKpOamMnepmeTp,
MWKPOOH, KaTyLUKa MHOYKTMBHOCTW, 3NeK-
TpopBeWraTenb, ¢otopeancTop; ase Gara-
pen raibBaHWYECKUX 3NEeMeHTOB (Hanpsi-
xeHuem 3 B kaxaas), Belkiowarens, KHoMN-
Ka, repKoH, CeHcopHasi NNacTuHa, NLe30U3-
nyyatens; AMHaMW4eckas ronoeka. Bece Ha-
3BaHHble 3NeMEeHTH CMOHTWPOBaHH Ha
nNacTMacCoBbIX OCHOBaHWAX, CHabXeHHBIX
COOTBETCTBYIOLLMM 4HYUCNOM KHOMOK-CO-
eavHuTenein. Kpome Toro, aTotT KOHCTPYK-
TOP COAEPXMWT LIECTs LWaitb ¢ KHONKON-co-
eavHWTeneM, ABeHaALaTb NPOBOACE (B BU-
[e nnacTMacCOBLIX NMMaHOK) C OBYMSI CO-
eVHUTENAMW, YeTHIpE — C Tpems, ABa —
C YeTLIPbMS M CTOMNBKO XE C NATLIO Coefu-
HUTENSIMU 1 NO OAHOMY NPOBOAY C LLECTLIO
1 ceMbio coefuHutTensmn. WMa peraneii
koHcTpykTopa "3HATOK Llkona™ moxHo
cobpats pagMonpuweMHWKKY, paguonepe-
AATYMKKM, NPOCTHE W3MEpUTENLHLIE NpU-
6opbl, UndpoBoiA ANKTOGOH, My3bIKanb-
HbIE [IBEPHLIE 3BOHKW, UMMUTATOPLI 3BYKO-
BbiX agheKToR, aBTOMaTUYECKUE OCBETU-
TENW, PasNnyHLie UTPE 1 UTPYLUKKW, OXpaH-
HbLIE CUTHanu3auuu, “AeTeKTop nXu™ n
MHOXECTBO APYI X KOHCTPYKLWIA.

Krusra M2 wabopa "SHATOK Uikona
€ onHcERreM 899 Cxem paMMIHBLIX YCT-
POSICTE PasnICUeHa HA CEATE DEOaKLn

mo agpecy <ftp: /Ap.radio.ru/pub
2007 /03 /znatok.zip>

PegaxTop — B. ®ponos, ¢oro — B. Mycusxa

JONNYNA S



<\ . € mpasaHukom 8 Mapra!

|_E cekper,
10 6ONb-
was yacTb
HalWen uywura-

$ TENLCKOW ay-
onTopumn  —
MYX4MHLl. HO HaBepHsika y Kaxporo
ecTb Nogpyra, xeHa, Mama unn 6abyu-
Ka — Te, KTO HEpPefKO nUILYT HaM NUCb-
Ma 33 BHYKOB, CLIHOBEW W flaxe MYXeWn
co cnosamu 6GnarofgapHocTVM 3a Haw
KypHan. MHorue M3 HUX 3aHUMaloTCs
paguoniobutenscTteomM, paspabartuiBa-

3eM W HayyHble opraHwsauun paauno-
TeXHU4YecKoro npoduns.

Kpome TpaguuWOHHOrO Hanpaene-
HWS — W3yYeHWUs PaNO3NEKTPOHWUKN,
pa3paboTkn 1 co3paHns AeiCTBYOLLMX
3NEKTPOHHBIX YCTPOWCTB, B naboparto-
pv1 opraHU30BaHO HOBOE Hanpasne-
HWUe — "BupTyanbHas pagunosnekTpo-
HMKa", B pamMkKax KOTOpoOi ydawuecs
paspabartuiBaloT pasnnyHole obyyaio-
e NporpaMmbl M NporpaMmMHo-anna-
paTHbe KOMNNeKch ANnf NepcoHanbHbIX
KOMMbIOTEPOB.

10T YCTPOCTBA, NPUCHINAIOT HAM CBOM
CTaTbW, KOTOPbLIE Mbl C YAOBONLCTBUEM
nybnvkyem, a KTO-TO BCK CBOIO XW3Hb
NOCBATWUN Pagno3NeKTPOHUWKE. ..

CerogHA Mbl XOTMM NO3HAKOMWTb
Bac ¢ Haranuein 3ayapaosHoii MNepwn-
HoiA — 3aB. nabopatopueil "Pagnoane-
KTpPOHMKA" [loMa Hay4yHO-TEXHWYECKOro
TBOp4ecTea monopexun (OAHTTM) dunn-
ana MockoBCKOro fOpOACKOTo ABopua
L0eTCKoTo (IHOWeCKOro) TBopYecTea
monogexu (MCOLO(KO)T).

MNocne okoH4aHMA MOCKOBCKOMo MH-
XEeHepHO-(PU3N4YECKOT O WHCTUTYTa
(MUDKW) no cneywanbHoCcTW "3nek-
TPOHHO-BLIYUCNUTENBHLIE ~ MalWHBL"
Haranus 3pyappoBHa lNepwwuHa pabo-
Tana B HUWCueTtmaw, 3atem B MunHuc-
TepCTBE pagvonpPOMBILLNEHHOCTH
CCCP, a celivac nepefaeT CBOW 3HaHWA
nogpacraplleMy MOKONEeHWI0 papuo-
nwobutenein. MNop ee pPYKOBOACTBOM
B nabopaTtopun 3aHMMAIOTCH LWKONbHW-
k1 B 11 y4ebHuix rpynnax. Ha sanaTmnax
Hatanua 3ayappooeHa 6onbuoe BHUMAa-
HWe yOenseT pa3BUTWIO TBOPYECKOTO
MbILLAEHWA" AeTel, AN HUX OpraHnay-
I0TCS BCTPEYM W Nekuun, noceuweHne
pPa3nuyHbIX BLICTABOK, 3KCKYPCUW B MYy-

Bo Bpems NeTHWX KaHWKYN WKONbHW-
KW OTNpaBnsinTCca B 3Kcheguwuuwn, roe
npofonxaeTcs TBOpYECKWii npouecc
pa3paboTkn 1 NpUKNagHOro npuMeHe-
HUS pPaAuvo3NeKTPOHHBIX YCTPOICTB,
WM37OTOBNEHHBIX YHaLLWMUCH.

Ha 6asze OHTTM exerogHo npoxo-
onT Mockoeckaa obleropogckasa Ha-
YYHO-MpakTnyeckasa KoHdpepeHUns yya-
wuxecs "Papgwo-Mowuck™ (B atom ropy
oHa 6yner NpoBOAMTLCH B LUECTHaaua-
T pas, ¢ 3-ro no 6 anpensa), Ha KoTo-
PO LUKONBHWKKM W CTYAEHTH MRaglimnx
KYPCOB BY30B W KO-
nepxeil He TONbBKO W3
Mockebl v Mockos-
ckoit obnacTtu, HO 1 N3
OPYTWUX TOPOAOB Bbl-
CTYnalT ¢ goknagamu
O CBOMX paspaboTkax.
Kpowme Toro, yyawme-
CA NPUHUMaIT y4yac-
TMe B KOHKypce paboT
"PapvokoHcTpyKkTOp”
n B MockoBCKOI ro-
POACKOW BLICTaBKe
Hay4YHO-TEXHNYECKOT O
TBOpYecTBa Monope-
xu. Bnarogaps WHWK-
unatnee 1 opraHuaa-
TOpCcKMM cnocobHoc-
TAM Harannm 3pyap-
LOBHbI, BCE MepONpu-
ATKnA, ByOb TO BLICTAB-
Ka, KoHdepeHuna unm
aKcneauuns, nexkuus
WNK 3KCKYPCKWS, BbI3bi-
BaIOT XMBOW WHTEpec
y €e noAorfeyHbIX.

3a Bpems cyulecTt-
BoBaHus naboparopus
"PagnoanekTpoHuka”™
BocnuTana He OfWH
[EeCcATOK aKTWBHBIX pa-
pvonwbuteneid U BOOXHOBWNA OYEHb
MHOTMX U3 HUX K MOCTYNNEHWIO B paguo-
TexHu4yeckue Byabl. N B aTOM orpomHas
aacnyra Haranuv 3ayapAoBHbI.

3a MHOTONETHIOKW NNONOTBOPHYIO
neparorMyeckyo OeATeNnbHOCTh, Nop-
rfOTOBKY naypeaToB pajWuoTeXHUYEeCKWX
KOoHdepeHUMA K BbicTaBok Hartanwnsa
SayapAoBHa HarpaxjeHa no4YeTHbIMK
rpamotamu 1 gunnomamu Poccuiicko-
ro Hay4yHO-TexHW4eckoro obuiecrsa pa-
OUOTEXHWKW, 3NEKTPOHWKW W CBHA3N
um. A. C. MNonoea, MCOA(K)T, OHTTM,
Hay4yHO-TeXHUYeCcKoro ueHtpa "Mctok”.

B atom roay y Harannu 3ayapooBHL
"napan” wbunees: 40 net TpyLOBON ne-
ATENLHOCTU B PaANONPOMBILNEHHOCTH,
20 ner oTpaHo neparorvveckoin Aes-
TensHocTu U 10 net pabotu B AHTTM.
Kpome toro, 10 mapra y Hatanun 3ay-
apAoOBHH [ieHb POXAEHWS.

Pepakuyma xypHana “Pagwuo”
nosgpaenaer Bac, Haranua 3ay-
apooEHA, C MNEPBbIM BECEHHUM
NnpasgHUKOM, C OHEM POXOEHUSR
v WwbunenHeIMM AaTaMu M Xenaer
Bam po6Gporo 3apopoebda, Gnarono-
Ny4Ms, yCNexoe WM ypaum BO BCex
penax! @
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'YcTpoMCTBO npourpbiBaTenem

ONTUNYEeCKUX AnUCKoB

10. TETPOIMNABJ/IOBCKUWA, r. TaraHpor

s pemoHTa 1 gopaboTk NpourpbiBaTeneri onTUu4eckux AUCKOB
HEo6XOANMO 3HaTb MX YCTPOUCTBO U yMETb ux pa3bupatb. O6 3ToM
¥ pacckasaHo B nybnuKyeMo 34eck cTaTbe.

B HacTosLee Bpems npuobpeTeHune He-
popornx npourpwieateneii DVD He
npepctaenaer npobnemul. OQHOBpEMEH-
HO PEMOHT HEMCNPaBHLIX annapaToB, OT-
paboTaBLUUX rapaHTUIHBIE CPOKW, BO MHO-
MUX Cny4asix B MAacTEPCKUX AIOPOXE HOBEI-
LLMX MACCOBBIX MOAENEi, NO3TOMY [0BONb-
HO 4acTo BNagenblil HEMCNPaBHBIX NPOWNT-
puiBaTENEl NpPeanoYMTaloT NOKynaTb Ho-
Bole. OpHako cpepw “"oTkaaubiX” annapa-
TOB, €CNN UX Bnagenblisl — nobuteni Bbl-
COKOKa4eCTBEHHOMO N30BpaxeHns 1 3Byka,
BCTPEYAIOTCS 1 YCTPOMCTBA BLICOKOO KJac-
ca, PEMOHT KOTOPLIX OnpaBpaH. Buicokoka-
4yecTBeHHble npourpuieaten CD n DVD wna-

BECTHLIX GMPM CTOAT OTHOCUTENBLHO AOPOTO.

Hanpvmep, DENNON — DVD-1920 —
12000 py6., MARANTZ — DV-6200 —
17000 py6., YAMAHA — DVD-S1500 —
14000 py6., ONKYO — DV-L5 — 8000 py6.
LleHsl Ha mopgenn knacca Hi-END poctu-
ratoT 100 Toic. pyb. v 6onee (ceegeHws
B3§iThl U3 Npaiic-NMCTOB Ha NpouUrpbLIBaTe-
nn DVD komnaHum "Canon Foster Group™
Ha BecHy/neto 2006 r.).

OueBMAHO, HTO NPONTPLIBATENN, B KOTO-
PbiX PEMOHT SKOHOMW4YECKW onpaBaaH, bbi-
nu BbiNyLeHsl ewe B 1996—2001 rr., ¢ Ha-
Yana BbINycka NepBbIX CEpUiiHLIX MPOUTpbI-
pareneit PANASONIC — DVD-A100 oo ne-
pUWofa pe3koro CHUXEHWUSI LieH Ha Macco-
Bule Mogenw. B ato epems B Poccumn npo-
[any 1 3aBe3anu YacTHLIM Nopsakom 6onk-
LLIOE YUCNO annapaToB I0BOMLHO BLICOKOMO
Knacca, NPOW3BEAEHHLIX BEAyLWMW MW-
poBLIMKM GUPMaMK, B OCHOBHOM SITTOHCKW -
MW, pexe KOpencKnMn N eBponeincKnmmn.
Hawbonbluee pacnpocTpaHeHWe nonyyr-
nm npourpeiBatenn ¢upm MATSUSHITA
(PANASONIC), PHILIPS, THOMSON,
PIONEER, JVC, SONY SAMSUNG, LG,
HITACHI v gp., Npyyiem 3Ha4MTENLHOE YWC-
N0 MaccoBLIX Mofenel 6bino Npor3eeaeHo
Ha 3aeopax B Kutae n Kopee.

CnepnyeTt oTMETUTL, 4TO MHOTMe ¢up-
Mbl, BbinycKalolMe AOpOorocTosiline Mo-
[enn npourpeiBateneit, nonHOCTLIO UNK
YaCTUYHO WCMNONBL3YIOT  3NEKTPOHHYIO
"HaunHKy" 1 NPUBOLLI AWCKOR NPOW3BOL-
cTea Bce Tex xe ¢dupm MATSUSHITA
(PANASONIC), SONY, PHILIPS, SAM-
SUNG, LG v op. — BCEMMPHO W3BECTHBIX
npownasoauTeneil 6LITOBOIA BNEKTPOHWKM.
CnepoBarensHO, He WMCKIOYEHO, YTO Ans
PEMOHTa NMPECTVXHBIX M AOPOr OCTORALLNX
npovfpbiBaTeneil M3BeCTHLIX TOPTOBLIX
mapok, Takmx kak NAD, ROTEL,
Cambridge Audio, Harman-Kardon u gp.,
noTpebyloTcsa 3anacHbIe HacTu U TeEXHUYe-
cKasi AOKYMEHTauMsi Ha NpourpbiBaTeny
NepeyncneHHLIX Bolllie GUpM.

Nockonbky npourpeiBatenn  DVD
obecne4ynBaloT BOCNpPOU3BeaeHne 1 Anc-
koe VCD, CD, wayyeHne 3aTux yCTPOWCTB,
no MHEHWIO aBTopa, uenecoobpa3Ho Ha-
YaTb ¢ OBLWMX CTPYKTYPHBLIX CXEM W OCO-
6eHHOCTE NOCTPOEHUS NpoWrpbLiBaTe-

neii cpepgHero knacca ¢upm PHILIPS,
SONY (paspa6oraswmx ¢opmar CD),
MATSUSHITA, SAMSUNG, JVC, LG (Hau-
Gonee KpynHbIX NPOW3BO-

HWUM B OCHOBHOM KACcaloTCH 30HANBHOMO KO-
AVNPOBaHKWA, A3LIKOB MEHIO, COeaUHUTENEA
un ap.). Mogenn DVP-8525D, S725D ocHa-
LLeHbl BCTPOEHHLIMK AeKofdepamMy MHOTo-
KaHanbHoro asyka. Mopen DVP-S725D
WMEET KOMIMOHEHTHBIE BbIXOOb! Y/B-Y/R-Y
B 3TKX MOgensix BO3MOXHO BOCMNpPOWN3BE-
neHne pguckoe VCD/DVD, zanuvcaHHbIX
B cuctemax PAL n (nnn) NTSC. lNapamer-
pul HanpsbkeHws cetw — 220...240 B,
50/60 lu.

OpurvHansHas CcTpyKTYpHas cxema
npowrpuiBaTeNneil M3 CEpPBMCHOTO pPyKO-
BogcTea wmopenein DVP-S§325/5525D/
S725D npepctaBnena Ha puc. 1. B wmx

AvTenen, nNpepcTaBneH-
HbIX H2 POCCUMCKOM phIH- —- - _ e 5
ke). K knaccy npourpuiBa- | AASE UNIT 1§ 4. -82/85 BOARD
Tenei DVD taike oTHOCAT 'mﬁf—ﬁm; | TK-51/5% BOARD gl i
n "deilHpxepwn”™ CD/DVD, | £ 1
B TOM HMCNE MHOTOJINCKO- | pmms s ooy |
BbLIE KapycernbHble, a Takke OFTICAL -]. 164 DRAM
pecueepel DVD, cucTembl | ¢ JEVICE |
AoMallHero KuHoTearpa i :
Ha OCHOBe npourpelBare- ovo/ep i | |[£’001
ned. DA ¥ pBanisHLE FDIC To7| Dvo/eD RFAMP | L ovp RE
KOMBUHUPOBAHHBIE  yCT- Uer | Drrmad sxvo | [co&F
poiictea. [pMMeHeHHbIE B ==
annapatype 3Tnx ¢upm | : : I ! LN
KOMNOHEHTbI NCNONbL30Ba- ' ] ARP?
Hbl 1 B Boree foporocTon- | | e
LMX NpourpbiBaTenax auc- | ; fr—]x Z [
KOB CaMbIX pPasnuyHbIX ! !
KOMMaHWiA. 1 oTi !

Kak » gpyrve sepyuive corL [ )
npowssoautenu 6uiToBoi ! | '
3NEKTPOHWKH, $upma ! C
SONY  paspabaTteiBaet | | |[RACKING . r@gcﬁfscgg — Kt
u Bunyckaetr 6Gonbloe | Lo J'. . TILT MOTOR II
uncno Mopgenen Npourpol- | koo . DRIVE
sareneit DVD B paanuyHom TLT ! i =
VCNONHEHNW, npeaHasHa- | o0, M : o) |
YEHHHIX AN NOCTaBOK
B ONpefAeneHHLe permoHb .y I SERVD DSP
u cTpabl Mupa. Cnepyet |SPINILE 73 !
OTMETUTL, 4TO ofHO3HauHo | MOTOR '\
OnpefentTb PervoHsl no- | o ep - ' 10807
CTaBoK Tonbko No Haume- ! yorgr (M : omnelsien |
HOBaHWIO MOAENEil He Bce- L_| 5 L&IA(JIE"::A;G; /
A2 BO3MOXHO, Tak Kak ofi- e WMOTOR
HU W TE € MOAENN MOTYT = oy ! DRIVE
WMETk HeKoTophble QyHK- Moot i |
LMOHaNbHLIE, CXemMoTex- 'LGABING = ===
HU4eckuwe unn koncTpyk- | MOTUR

TWBHLIE OTAW4YKWA B 3aBUCK-
MOCTW OT pernoHa nocra-

L MS-29 BOARD J ‘

BOK (OTNKW4Msi 0BbIYHO He-
3HaYMTENbHBIE).

PaccmoTpuM  rpynnel

mogeneil npowrpeiBateneii DVD ¢upmbl
SONY B KOTOpLIX NMPUMEHEHL! OAHOTUMHLIE
npvBoabI AMCKOB. B rpynny 0QHOANCKOBBIX
NponfpeIBaTENEN ¢ ONTUYHECKUM 6NOKOM
KHM-220AAA BxopgsT  mopenu  DVP-
§325/8525D/5725D, S533D, K330,
5330/5530D/S550D/S705D v pp. (opwreH-
TMpoBRoYyHaa ueHa — 600... 800 ponn.
CLUA). ins obosHaueHwn pervoHa nocra-
BOK annapartypsl ¢pupma Ucnonb3yet cob-
CTBEHHbIE COKPALLEHWS B CEPBUCHON IOKY-
meHTauuu: AUS — Aectpanus, EE — Boc-
TouHan EBpona, NE — cesepras EBpona,
UK — Benukobputanma, RU — Poccus,
US/CND — CLUA/Kanapa, HK — loHkoHr,
E — BcAa EBpona v ap.

Mopgenw DVP-8325/8525D/8725D
NpepHasHavyeHsl AN nocTaBok B EBpony,
Poccunio n AecTpanuio (pasnuyns NcnonHe-

Puc. 1

COCTaB BXOAST chnefyloulMe OCHOBHLIE
YCTpOICTBa, KOTOpLIE OOBEAEHL! LUTPKUX-
NYHKTUPHOM) NUHKWel: npuBoL AWCKOB
BASE UNIT, nnara 6Gnoka curHana BY
W cucTemsbl aBToperynupoeaHus TK-
51/54 BOARD (B eBponeiickux ucnonHe-
Hwsx, Bknovaa Poccuio — TK-54), rnae-
Has nnata MB-82/85 BOARD (e eepo-
neickux ucnonHeHuax —MB-85), nnara
TPakTOB aHanoroBulX curHanoB naobpa-
KeHna w 3eyka AU-209/210/ 211/212
BOARD (B eBpOnelCKMX NCNOMHEHUAX —
AU-209 pna DVP-S325/S525D v AU-211
ans DVP-S725D), nnata WMMNyNLCHOTO
ncrouHuka nuranus HS-030SH BOARD
N elle HeckoNnbKo HeBonblwKx nnar
(BOARD). Ycrpoiictea (nnatsl), o6Be-
[EeHHbIE WTPWXOBOK NUHWEN, NCNoNbL30-
BaHbl B MOAENSAX N NCNOMHEHWAX, YKa3aH-



HbLIX OKOJIO JIEBOTO BepxHero yrna 6noka
(EXCEPT — BCE WCNOSIHEHWA, KPOME...).
Ha cxeme B NpAMOYrofibHMKax HanncaHbl
NO3nLUMOHHbIE 0BO03HAYEeHUS! OCHOBHbBIX
mukpocxem (IC) B npourpbiBatensx,
a nof, NpsMoyrofibHUKOM MOSAICHEHO WX
HasHavyeHve B Buae abbpeewatyp. Pac-
wudpyem ocHoOBHLIE abbpeenaTypsl.

B npweopge pwuckoe (BASE UNIT,
MS-29 BOARD):

— DVD/CD PDIC — mukpoc6opka ¢o-
TopmoaoB ontudeckoro Gnoka (OPTICAL
DEVICE);

— FOCUS COIL, TRACKING COIL —
OBMOTKM KaTylleKk onepaTtMBHOIO Mo3w-

LMOHWPOBRAHWA onTuyeckoro 6noka no
BhicOTE (AR oBecnedeHus (POKYCUPOBKN
CYNTHLIBAIOLLIETO Nyya) U No paguycy auc-
Ka ([u1n OTCReXUBaHns IOPCXEK 3anuncu);

— SPINDLY SLED, LOADING MOTOR —
NBUraTenn NpuBoaa AUCKOB, NepemMelle-
HUA onTuYeckoro Bnoka, 3anpasku NOTKa;

— TILT MOTOR — cepBWCHbI pBUra-
TeNb AN YCTAHOBKW y3fna ONTWUHeCKOro
6noka B pabouee nonoxeHne (SToT ABUra-
Tenb MameHsieT B HeBonblUMX nNpepenax
HakJ/IoH onTudeckoro 6noka).

Ha nnarax TK-51/54 BOARD:

— 1C001 DVD/CD RF AMP DIGITAL
SERVO — BWC SSI33P3722 6510Kka Bbi-

cokodacTouworo curHana {RF) v uwgpo-
BOW cuUCTeMbl  aBTOPErynMpoBaHus
(SERVO).

Hannarax MB-82/85 BOARD:

— 10801 FOCUS COIL/TRAGKING/
TILT MOTOR DRIVE — wmMukpocxema
BA5981FP ¢pupmel ROHM ans ynpasne-
HUS KaTyllKamMW NO3ULMOHWPOBaHUA On-
Tuyeckoro 6oka N cepBUCHBIM fBUraTe-
nem TILT MOTOR;

— 1C802 SPINDLE/SLED/LOADING
MOTOR DRIVE — mukpocxema BAS983FP
¢upmbl ROHM onst ynpasneHus geurare-
NSIMKU NPUBOAA ANCKAE, NEPEMELLEHUS Of -
Tudeckoro 6noka 1 3anpasku;
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— 1C303 ARP2 — BWC CXD8784R
{cob6eTBEHHOrO npowussopcTtea SONY) —
undppoeoi CUTHaNbLHBIA npoueccop
c BHewHum O3Y KM416V1200CT (IC304
16M DRAM) o6temom 16 MbBaiiT;

— IC401 AV DECODER — BWC
CXD1930BQ (Takxe cobCTBEHHOro npo-
W3BOACTEA) — AeKoAep UNGPPOBLIX CUTHa-
noe wnsobpaxeHus w 3Byka MPEG-1,
MPEG-2, koTtopuit ¢(QyHKLWOHUPYET COB-
MecTHO € BHellHuMm O3Y KM416S1020CT
(1C402, 1IC403 16M SDRAM);

— 1C202 SYSTEM CONTROL —
MB91101APFV ¢upmu FUJITSU, 1C601
HGA — CXD8788Q cobCcTBEHHOro npo-

5.1. A B mogenn DVP-S§725D — IC502
VEQ/NR — BUC CXD1875Q co6CTBEHHO-
ro Npou3BoAcTBa — LMGPOBOA BNOK Ly-
MOMOHWXEHWS 1 KOpPeKuMn naobpaxe-
Husi. OBmeH uwdpporoil WMHpOpMauned
MeXdy OCHOBHEIMKM BnokamMu NpovrpoLiBa-
Teneil MPOWCXOOUT MO NapannenbHbIM
M nocnefoBatenbHLIM  MHTEpdeicam
(Parallel BUS »n Serial BUS). OctanbHule
vmeloumecs Ha cxeme abbpeBuatypbl
B OCHOBHOM O4EBWAHLI 1 KOMMEHTapKWa He
TpebyioT.

Mpourpeieatenn DVP-S533D npegHaz-
Ha4yeHbl ONA NOCTaBOK B pasfnyHble cTpa-
Hbl (MHaeke mogenu PX). OHn moryT Boc-

CrnepyeT OTMETUTBL, 4TO BLILLE yKa3aHo
M3Ha4aIbHOE NpeaHas3HavYeHne pasnny-
HbIX McnonHeHwli npowvrpeiBaTenei. Of-
HaKoO Ha NpakTuke npogaBaemble B Poc-
CWW MOOENN Nepep, Npoaaxeil MoryT bbiTb
nporpaMmMHO aganTupoBaHsl (“Banoma-
HI") K BOCNpOW3BeneHno Jnckoe 2, 5-i
30H WK MOryT BbITb BCE3OHHLIMKU. He-
MHOI0 OTBJIEKAACh OT TEMBI CTATbK, HEO6-
XOAMMO YKa3aTb, HTO MNOArOTOBNEHHLIMW
B ONpefeneHHoM CMBICNE K "HapylueHnio™"
BCAYECKMX aBTOPCKWX MpaB elle Ha cra-
OV NPOEeKTMpOBaHWS M NPOW3BOACTBA
OKa3bIBAIOTCH MHOMMe NpourpbLiBaTen
DVD knTaiickoro n3rotoenpiins, cnocob-

maBoactea — BWC cucTembl ynpasne-  Npou3BoauTb Ancku DVD 1-i 3oHbI, 3anu-  HbIE BOCMNPOWU3BOAWTL NpakTUHeckn nio-
HUS, GyHKUMOHUPYIOWMWE C BHeWHWUMKW  caHHble B cucTteme NTSC. MNapametphl ce- 6ble AMCKW, BHINYCKaeMble Ha MOMEHT
03Y IDT71V016S20PHAU (IC204 1M T — 110...240 B, 50/60 lNu. Cxemuble NPOAAXW annapartos.

SRAM) n 3CNN3Y AK6440AF (1C201 4K
EEPROM), a takxe ¢ 3CMNN3Y Ha nosu-

M KOHCTPYKTUBHbLIE OT/IMYWA 3TOIW MOAENn
OT paCCMOTPEHHbIX BbILLE HE3Ha4YWTESbHbI,

CyliecTByeT npuHUUNUanLHasi BO3-
MOXHOCTb afantauuy OfHOCUCTEMHBIX

PAOMO Ng 3, 2007 & 00

— IC201 IF CON — mukponpoueccop
M38B57MCH-E206FP ¢upmbl MITSUBISHI
CUCTEMBI YNpaBNeHns pexmnmammn n MHan-
Kaumm.

Kpome Toro, B mopgensx DVP-S525D/
S725D npumenensl Gnoku IC501 AUDIO
DSP — BWUC CXD1901AR cobcTBEHHOMO
npona3sBofcTBa — pekogep uUMGpPoOBOro
MHorokaHansHoro asyka DOLBY DIGITAL
5.1, DTS, MPEG; 1C905-907 AUDIO 5.1
CH DAC — BUC CXD8799N — LAMN kana-
noe 3eyka DOLBY DIGITAL 5.1, DTS, MPEG

S550D npepHa3HayeHbl ANS MOCTABOK
B CLUA n KaHaay, a annapat DVP-S705D —
B lNoHkoHr n CuHranyp. OHn obecneynBa-
10T Bocnpown3seaeHne auckos DVD, aanu-
caHHbIX B ckcteme NTSC 1, 3-ii 30H. MNa-
pameTpul cetn — 120 B, 60 Ny (B mogenn
S705D — 220...240 B, 50/60 lNu). Mukpo-
cxema JCMNMN3Y Ha noauuywmm IC205 —
MBM29LV160B-210B-20 (monens
S$330), MBM29LV160B-230B-20 (S530D),
MBM29LV160B-220B-20 (S550D),

MBM29LV160B-220A-20 (S705D).

unax 1C205 wnam 1C206 16M FLASH: B 4acTHOCTW, MPMMEHEHA MUKPOCXeMa npowurpuiBateneli NTSC paccMmartpusae-
MBM29LV160B-210B-20 (IC205) nans  MR27V1602D-19MAZ060 (IC206), a MUK-  \oii rpynnel 41 peannsauymm BoCrpousse-
mopenn S325, MBM29LV160B-230B-20 pocxema 1C205 oTcyTCTBYET. neHws guckoe DVD 2, 5-i1 30H, T. e. ans
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gg (IC205) pns wmogenu S525D wnm Mpowrpoisatens DVP-K330 seinyckaiot  Poccum, 3anucaHHbix B cucteme PAL
£3 MR27V1602D-24MAZ060/18MAZ060 ans Koro-BoctouHoid Aann. OH Bocnpouna-  [1na atoro HeoBxoanmo npexae BCero ne-
= 21 (IC206) ans mopenu S725D; BoamT avcku DVD 3-1 30HLl. B annapatax  penporpammupoBate 3JCIMNN3Y 1C201 n,
EE — 1C902 AUDIO 2CH DAC — BWMC npumeHeHbl 6nokn cuctembl “Kapaoke™.  npy HeOBXOAMMOCTW, N3MEHWTE HOMUWHANbI
%! CXD8799N cobcTBeHHoro npousBogct- Pasbembl SCART otcytcTeyior. lMapamer-  “BapuaHTHeIX' (B 3aBUCMMOCTW OT CTpaHbl
, ] E‘ Ba — LIAIT curHanos 3Byka oinsi Bocnpoua-  pbl cetn — 220...240 B, 50/60 Iy, (AnA  HasHa4eHVs) pe3ancTopoB B cUCTEME Y-
- 3 §. BegeHua auckoB CD/VCD/DVD c gsyxka- TailieaHa — 110 B, 50/60 lNu). Mukpocxe- — paBneHus (0 HUX Huxe). B HekoTopbix cny-
i 2 HaJILHOW 3BYKOBOA [0 POXKOIA. ma 3CMN3Y — MBM29LV160B-214A-20 uasix moxeT notpefoearscs 3amMeHa MUK-
L = Ha npatax FL-98/99/100/101 (IC205). pocxembl Ha no3unuun IC205 nnn IC206.
BOARD: MpowrpeieaTtenn  DVP-S330/S530D/ Mwukpocxembl 3CIMMN3Y AK6440AF-E2

(IC201) vmeloT pa3nuuHbie "NPOLUMBKK™,
onpepensiemele ABY3aHa4HbIM HOMEPOM
Model Type. MNepeyncnmum HekoTopkie M3
HWX:

00 — B mopgenu S330 gnsa CLUA n Kana-
Al

01 — B S325 gns Bcent EBponu, Kpome
Poccuw;

02 — B S325 pns Poccuw;

10 — B K330 gng Kutas;

11 — B K330 pgns KOro-BocTouHolii
Asznn, KpoMe Kutas;



20 — B S530D, S533D pns CLUA n Ka-
Hajbl

22 — B S550D anst CLUA » KaHagpt;

23 — B §525D ans sBeeli EBponbl, kpo-
me Poccum;

24 — B S525D ons Poccuu;

42 — B §705D gna NoHkoHra n CuHra-

nypa,

43 — B S725D pns Bceil EBponul, Kpo-
me Poceun;

44 — g S725D nns Poccun.

B cnyqae HeobxoOMMoCT 3amMeHbl MK1-
kpocxemul 1C205 v IC206 npepnsapu-
TenLHO HeoBXxoAMMO onpepennTb, Ha Ka-
KO MO3WUMKM YCTaHOBNEHa MUKpOCXema
3CMN3Y, opreHTUPYSCEL NO PUC. 2, Ha KO-
TOPOM MoKasaH (pparMeHT pycyHka rnae-
HO nevyatHol nnatel MB82/85 BOARD.
Ha Hem BMOHO, HTO Ha paccMaTpUBaEMbIX
MO3NLMAX MPYMEHSIOT MMKPOCXEMbI B pas-
NM4HBIX Kopnycax. 3atemM nogbwpalor 3k-
BUBAJIEHT 1/l 3aMEHBLI U3 NepeyHs NpumMe-
HAeMLIX B Mopgensx S325/5525D/S725D
MWKPOCXEM, YKa3aHHbIX BbiLLe.

Hanpwmep, npyn gopaboTke Npourpel-
Bateneii DVP-S330 (NTSC) "npowumeky™
Mukpocxemul 1C201 01/11 Heobxopymo
M3ameHnTb Ha 02, mukpocxema IC205 za-
MeHbl He TpebyeT. B peaynstare popabo-
TaHHbIA NpourpoiBaTent 6yOeTr B OCHOB-
HOM 3KBUBasNeHTeH mopgenn S325 B wc-
nonHeHun ansi Poccuu.

Te xe pneficTBus BLINOAHSIOT NpKY jopa-
60Tke npovrpbieatens S530D: nameHsloT
“npowwneky” 20 Mukpocxembl IC201 Ha 24,
3ameHa MUKpocxembl IC205 He Tpebyet-
cs. JopaboTaHHeIl NponrpuiBatens 6yoer
B OCHOBHOM 3KBMBAJEHTEH MOAENu
$525D B ucnonHeHu anst Poceunu.

Mpw nopabotke npourpeisatens DVP-
S533D, kpomMe K3MeHeHWs! "NpoLUMBKK™
20 (IC201) Ha 24, moxeT noTpeboBaTbest
3ameHa MuKpocxembsl MR27V1602R-
19MAZOB0 Ha MR27V1602R-24MAZ060

Ha no3nuun 1C206 (Bo3
MOXHO 1 ee nepenporpam
muposanue). lMpwr 3arpyn
HEHWAIX C CamOCTOSTENb
HbIM NOUCKOM "MPOLLMBOK
M NepenporpamMmmupoBaHm
em 3CIMN3Y cnepyet obpa
LATLCA B CEPBUCHLIE LIEHT

WIKHX3103Tna

pei € aBTopusaumein SONY
Homep Homep
noauuMn neranu HaumenoeaHue (description)
|_(Ref.No) |  (Part.No) O >
K-54 BOARD, COMPLETE — nnara ppanBepos asurarenei
201 A-6065-256-A
MPVBOMA AUCKOB
203 3-053-837-01 TRAY — notok
204 3-053-841-01 PULLEY GEAR — ¢ pyKUMOHHas LWIECTEPHS
205 3-053-840-01 CAM DRIVING GEAR — npomexyTouHas! LLieCTepHs!
206 3-053-839-01 TRAY DRINING GEAR — zarpy304Has! LLecTepHs!
208 3-053-842-01 BELT — raccuk MexaHmnsma 3arpyski Notka
210 3-053-838-01 CHUCK CAM — BITaNKWBATENL MPUBOAA AWMCKOB
211 3-053-836-01 BASE UNIT HOLDER — kopnyc npuBofa [VCKOB
212 3-053-835-01 BASE, LOADING — kopryc yCTPORCTBA 3arpy3ku IMCKOB
216 3-053-848-01 CHUCK HOLDER — ¢wukcartop [IMCKOB
290 8.820-081-03 g)nT:;:AL PICK-UP KHM-220AAA/J1RP — y3en onTu4eckoro
MOTOR PULLEY — Hacaika peuratens yeTpoicTea 3arpysku
=2l 3-053-843-01 | ) yom (MODT 1-541-632-11 MOTOR, DC LOADING)

3ameHy “BapwaHTHbIX" Ppe3uMCcTOpPOB
npw gopaboTke NpourpeiBareneld Npoeo-
OST, OPUEHTUPYACHL Ha PUC. 3, Ha KOTO-
pPOM nokaza ¢pparMeHT NPUHLUNNANLHOK
CXeMbl CUCTEMBI YPaBAeHUs NpOUTpLiBa-
Teneri DVR-S325/8525D/S726D. Wcko-
Mble Pe3MCTOPbl HAXOOATCH Ha MO3VLWAX
R237, R238, R239. A66peBnarypul Ha
cxemMe o3HayaloT ucnonHeHuws: E12B —
ans Eeponel (kopnyc npourpbiBateneii
yepHoro ugeta), AUS — pgns Asctpanun,
RUS — ans Poccun, EXCEPT — Bce mope-
N, KpOME... .

B npyrvx npovrpbiBatensx ¢ paccma-
TpuBaeMblM MPUBOLOOM AMCKOB HOMWHA-

Jibl PE3NCTOPORB Ha YKA3aHHBLIX NO3NLMAX
MOTYT OT/IMHaTLCA OT HanWCaHHBIX Ha
pwc. 3. MNoatomy Npn nx popaboTke He-
oBxoaMMo NpeaBapuTeNsLHO BLISBUTL HO-
MWHaNbl YCTAHOBAEHHLIX PE3NCTOPOB
N Npu HeoBXOOMMOCTW 3aMeHWUTb WX,
OPVEHTUPYSCHL Ha ucnonHeHns ansi Poc-
ciKn. BbifBNEHWE HOMWHANOB Pe3ncTo-
POB CBOAMTCH K HAPUCOBaHWIO y4acTka
CXEMbI CUCTEMBI YNPaBNeHWs B COOTBET-
CTBMM C MeYaTHeIMW MPOBOAHWKAMW Ha
nnare psaoM ¢ BelBogamu 70—75 mMuk-
pocxembl IC202. ConpoTueneHus peanc-
TOPOB XeNlaTeNnbHO M3MEPHATL NPKY oTnawv-
BaHWK UX OT NAaThI.
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Mpuem crareir: mail@radio.ru
Bonpochi: consult@radio.ru

PALIKO Ne 3, 2007

K nepeyvcneHHbIM Bhillie OAHOANCKO-
BbIM MNPOMUIPLIBATENSIM C ONTUHECKWUM
6nokom KHM-220AAA/J1RP moryT 6bith
OTHECEHbI U APYr1ne MOAENU, NPUHEM He
obnzarensHo GupMel SONY Obuim npn-
3HaAKOM BCEX arnnapaToB 3TOW rpynnbl
cnepyer Ha3gatb NPUMEHEHWE OAHOTUIN-
HBIX MPWBOAOB AWCKOB. [ns onpepene-
HWA WX NPUHAAIEXHOCTW K paccMaTpuBa-
EMOMY TUMY MOXHO OPMEHTUPOBATLCA NO
puc. 4 u 5, Ha KOTOpLIX NOKa3aHbl BUALI
npYBOAAa AWCKOB W MexaHuama ux 3a-
rPy3Kn B pasfindHbiX cTaausx pasbopku.
Ha pucyHke TpexaHayHbIMW MO3WLWOH-
HBIMW HOMEpaMK NOMEYEHbI AETAaNW W Y 3-
Nbl, HEOBXOAMMOCTL 3aKa3a KOTOPbLIX MO-
XeT BO3HWKHYTb NPpY PEMOHTE HEMCNpaB-
HbIX NpourpbiBareneii. MNoanyMoHHsIE HO-
Mepa COOTBETCTBYIOT WCMNONb3yeMbIM
B MNepeqHsX JeTaneli CEepBMCHBIX PYKO-
BOJACTE npourpuieateneii. B rabnuuye
npeacTaBieHsl HOMepa psapa getanehd
M WX HaMeHOBaHWA A/1A 3aKa3oB B cep-
BUCHBIX LieHTpax SONY

KnioyeBLIM 91€MEHTOM MPYBOAA NpPo-
vrpbiBaTeneil AMCKOB MOXHO HasBaTtb Orl-
Tu4eckunii Bnok. B paccmarpyBaeMblix Mo-
[EeNsX NpourpbIBaTeneil oH HaxoauTcH
B cocraBe yana 220 (KHM-220AAA/J1RP).
B Hero eule BXOAAT ABUrateny npuBofa
[VWCKOB, MO3WMLUWMOHUPOBaHUA W CEepPBUC-
HbIA geurarens TILT MOTOR, a Takke me-
XaHWYyeckre AeTany u ysfbl CUCTEMBI NO-
31LMOHNPOBaHKS onTrudeckoro 6noka.

HemoHtax yana ontnyeckoro 6noka
L0151 pEMOHTa WM HUCTKW NPOBOAST B He-
CKOJILKO 3TanoB., Ha puc. 4 n 5 nx Homepa
yKasaHhl B Kpyxkax. CHavana — no pwc. 4:
yOansaoT gga BUHTa 1 1 cHMMatoT dukca-
TOp 2; 3aTem, CABUHYB poitar 3 B Hanpas-
neHnn cTpenkn A cHU3y NpYBoAaA, BLIABW-
ralot JIoTOK 4 B HanpaeneHun crpenku B.
Hanee npoponmkaloT no puc. 5: otknioya-
1OT OBa rmbkux kabens 1, coegMHAIOLLIMX
yaen ontudeckoro 6noka ¢ nnatoit
TK-51/54, nocne 4ero, ocsoboave ase
3allenkm 2, EMOHTHPYIOT KOpNyc NPpUBO-
[a AVCKOB 3 B HanpaBneHun CTPesiku A,
a NnoToM, YAanue Tpyu BUHTA 4, CHUMAIOT
y3es onTuydeckoro bnoka 5.

MNMoctaeka onTuyeckoro 6noka B cep-
BUCHbIE LEeHTPLI SONY He npepycMmoTpe-
Ha. MNpy HeobXxoQMMOCTWM €ero 3ameHbl
TpebyeTca 3aKka3biBaTk Y3en ONTUHECKOro
6noka 220 yenvkomM. LieHa yana joBosibHO
BENWKa, NO3TOMY ClefyeT MMETb B BUAY
cnegywulee BaxHoe OBCTOSTENLCTBO.
Cpeoy nonb3oBareneil KoMNbITEPOB
W NpourpuiBareneil ANCKOB CYLLECTBYeT
YCTOMYMBOE MHEHWE O HEAONMOBEYHOCTU
fasepHbIX AMOAOB B onTndeckomM Bnoke.
MpepnonaraeTcs, 4TO MNOSBAAIOLMECSH
cbon npu cHUTHIBAHUM WHGOPMAaLA
¢ puckoe CD/DVD, CD-ROM/DVD-ROM
Bbi3BaHbl "WCTOLLUEHWEM NazepoB” (CHU-
KEeHWeM nanydaemoid molHoctr). OpHa-
KO, MpakTnyecku, B BONLLUMHCTBE Chyyva-
eB npudnMHamn cBoeB cnepgyeT ykasaTb
M3HOC W CTapeHue AeTanieid 1 yanos on-
Tn4ecknx 6nokos. lNosTomy nNepep 3aka-
30M Takux ONOKOB 4Yepe3 CepBUCHLIE
LeHTpbl SONY cneflyet nonuitartscs Npo-
BECTW HEKOTOpble NpodunakTnieckne
MeponpusaTua (4MCTKy, cmasky). bonee
noapo6HO BONpOCH! NO PEMOHTY OnTuye-
ckux 6A0oKoB BYOyT paccMOTPEHH B Apy-
rux nyGnnkaymsix.

Penaxktop—A. Muxaitnos, rpacika — 10,
asrop

"PeaHumMaumna” 4yepHoO-0enbixX

KMHEeCKOnos

A. PYBAH, r. Hosocubupck

B Hacrosiujee BpemMsi Te/NeBU3NOHHBbIE PafgVOMEXaHuK U HEKOoTo-
pble pagwomobuTeny none3ylOTCA npubopamn [/ BOCCTaHOB/EHUS

SMUCCHM KATOHLOB KUHECKOMOB THIOB
BOMILHO CJIOXHBI AN [OBTOPEHUS,

"Keunran™ n IMMNBK. Ouu go-
M ux uyenecoobpassHO MNPUMEHATL

B OCHOBHOM n4ns1 BOCCTaHOBIeHWS padom LUBETHbIX KWHECKOMNOB.

SkoHOMMYECKW 3TO OnpaegaHo,

4ero He CKaxews O YepHOo-Oensix

kuHeckonax. Jna Hux nogogyT 6onee npocTeie yCTPoOICTBa M YNpo-

weHHasi MeTogMKa.
onbITOM NO 3THUM BOMpOCam.

I_Iapk MNEePEHOCHLIX N CTaLMOHAPHBIX
YepHO-BenbiX TENEBU3OPOE BbINYCKa
1980-x — Hayana 1990-x rogoB ocTaeTca
elwe poonbHo Gonbluvm. B oTavune ot
KWHECKONOB LBETHLIX TENEBU3OPOB pe-
cypc paboTtbl 4epHO-6eNbIX KMHECKOMNOB
obblyHo Bonblue. OpHako co BpemMeHem
BCTaeT Bonpoc N ob wx “"peaHnmaupmn”,
TaK Kak KynuTb HOBbII KMHECKON 1A cTa-
pbIX TENEBU30POB YXe npobnemarmmyHo.

B nuteparype, Hanpumep, B [ 1, 2], He-
O[JHOKPATHO PacCMOTPEHB CNocobbl Boc-
CTaHOBNEHWS1 9MUCCUM KATOLOB LIBETHbIX
KuHeckonoB. Ha ux ocHoBe, 3Has 3neKT-
pUHECKME XapaKTepuCTUKN HepHo-Benbix
KWHECKOMNOB, MOXHO cobpaTb HECNOXHOE
YCTPOWCTBO [I/17 BOCCTAHOBNIEHUA 3MWC-
CUW W NX KaTO/0B,

VD1 K4Z268
c1

~220 8

ABTOop nybruKyeMo# CTarby H[ENnUTCA CBOHUM

Llokoneeka WX BbIBOAOB B GOMLLUMHCTBE
Clly4aeB TakXe COOTBETCTBYET OTEHECT-
BEHHbLIM KMHECKOMAaM 3TOIN rpynnbi.
KnHeckonbl Nepeoii 1 BTOPOW rpynn
NPYMEHEHLI B NEPEHOCHBLIX MOAENsX Te-
JIEBM30POB, KOTopLIe Mornn pabotarts Kak
OT BCTPOEHHOTO TpaHC(OpPMaTOPHOro
6noka NUTaHUS CETEBOrO HAanpsKEHWUs
220 B/ 50 lu, Tak U OT BHELUHEID WUCTOM-
HWKa NOCTOAHHOMO Hanpsxenns 12 B. Kn-
HECKONbLI TPETLER IPYNMbl YCTAHOBNEHLI
B CTaUWOHapPHbLIX MOAENAX C YHUGUUMPO-
BaHHbIM WMMYNLCHLIM G0KOM NUTaHus
BMA-13 unu emy nogoBHbIM.
Pexomenpyemasi metoamka “peaHvMa-
LUMM" yKa3aHHLIX KMHECKOMOB COCTOWT N3
[BYX 9TanoB. Ho npexae Bcero oTKoHaloT
BCe Lienn TeneBn3opa oT NaHen KMHeCKOo-
na. BoccraHoBneHue
3MUCCUN KATOLOB Ha
nepBoMm 3Tane 3a-
KoHaeTes B TpeHn-
poBKe" KaTofa KMHe-

Xt X2
<—II‘|—I|__ Modynamop
R1 J3K — Ramod

Haxkan 1

cKoma B crneaytoLlei
nocnefoBaTtenbHoC-
TW: cHauana nofaioT

Hawnanz

NnoJHoOE HanpsixkeHwe

="

K Boixody
BbinpAMuUmMeni
&1 menebusopa

R&*1
Puc. 1

B 1€ rogbl OTEHECTBEHHas NPOMbILL-
JIEHHOCTL BhINyckana yepHo-benkle Tene-
BW30pbI C AMaroHanbio akpaHa ot 8 cm —
mogenm MAMHETOH — MT-50140 w PO-
BECHWK — po 61 cm — yHWgpUUMpOBRaH-
Hble mogeny MOTOH-234 (3YCT-61). Uc-
NoNb3yeMbIE B HUX KWHECKOMBI MOXHO yC-
NOBHO pazfieNTb Ha TPW rpynn.l:

1) 8N1K3(4)b, 11JK1b6, 16/1IK1(8)E c
HanpsbkeHvem Hakana 1,35 B m Tokom Ha-
kana 0,3 A;

2) 231K9(13)b,31J1K4B5,34J1K156 ¢ Ha-
npsekeHwem Hakana 12 B v TokoM Hakana
0.07 A;

3) 4051K12B, 50J1K26, 61J1K36 ¢ Ha-
npsxeHnem Hakana 6,3 B n Tokom Hakana
0,3 A

Ko BTOpoli rpynne oTHOCATCA U WM-
MOPTHBIE KWHECKOMNLI C AWaroHa M1 3K-
parHa 13—35 cm, takme kak SKTU4 (npo-
maBoacTea GupmMbl SAMSUNG), 19SX3Y
275X8Y 358X1B (CRT) v apyrve c Hanpsi-
XeHwem Hakana 12 B, ycTaHOBNeHHbIE B
YepHo-6enbiX TENEeBU3opax NpPOW3BOACT-
Ba crpaH CHI v Oro-Bocrtounoi Azunu.

Hakana U, B TeueHune
5...15 mnH, 3aTem
1,90, — 1..2 MuH 1,
HakoHeuy, 2U, —
1..2 c. Danee nopa-
4y MOBbILLEHHBIX 3Ha-
HYEHWIA  HanpsKeHns
1,5U, u 2U,, Ha Te xe
NPOMEXYTKM BpeMeHW MOBTOPSIOT ABa-
Tpu pasa. [Nocne 3Toro ocTaBnsioT NogaH-
HbIM HanpsbxeHue 1,50,

Ha BTOpOM 3Tane HOpPMWPOBAHHOM
0300 3HEPI UM, HAKONNEHHON B KOHOEH-
catope, pa3pywwaloT 3anopHbIid cnoi Ha
Katofie kMHeckona. 3Ty onepauuio nNpo-
BOAAT TPU—NATb pa3 € WHTEPBANOM
5... 10 c. lNpn MeHbLEM VHTEpPBA/IE BO3-
MOXHa Heobpartvmas fedopmauuns ane-
KTPOHHO-ONTUYECKOr O npoxekrtopa
(900N) kmHeckona.

Yepez 5...10 MnH nocne okoH4aHWA
BTOPOIo 3Tana HanpstkeHWe Hakana CHu-
XalT A0 HOMWHAIBLHOIO, a elle Yepes
5... 15 MWH KnHeckon obecTo4MBAOT K
NOACOEIMHSIOT K LUTATHLIM UEnsiM Tene-
BU3Opa.

[ns npoeefeHus "peaHnMmaumnn” pexko-
meHayeTesi cobpark NpPoOCToE YCTPORCT-
BO, CXema KOTOpOoro npejcrasieHa Ha
puc. 1. HanpsikeHve Hakana Ha KuHe-
CKOM MofalwT Cc 3muTTepa TpaH3ucTopa
VT1, 6a3za kotoporo nNofknloveHa Yepes
pnenutens R2R3 Kk Bbixony BbipsMUTENS



6noka nuTaHna Tenesnaopa. HuxHWiA Bbi-
Boj, koHpgeHcaropa C1 nogknmoyaloT K Ka-
TOAy KMHeckona, a Ha wyne X1 npueytcTt-
BYET NOCTOSIHHOE HamnpsbkeHre NpuMepHo
+300 B no otHoweHwWio K katopy. Peanc-
Top R1 orpaHuuMBaeT TOk 4epe3 Auof,
VD1 eo Bpems aapsigkm koHpeHcatopaCl.
HuakoomHLI peancTop R4 npegoxpaHsaeT
Haka/l KWHecKona oT Neperpyaku.

MpuBop cobupaloT HaBECHBIM MOHTa-
J>KOM Ha MOHTaXXHOI mnare, nNpuyemM ane-
meHTel VD1,C1, R1 xopowo mnaonupyiort,
aTpaH3aucTop VT1 yctaHaBnuBalT Ha Ten-
nooTeof Nnollaabo 60... 100 cM”. Bee ye-
TPOWCTBO XenaresbHO NOMECTUTL B AN3-
nekTpudeckunii kopnyc.

lMpexae YeM NPUCTYNUTL K "peaHnma-
uMK”, OT NaHenn KMHeckona X2 ortnavea-
10T BCE MPOBOAA, WAYLIWE K TEeNeBU3opy.
Ot BuinpsiMuTENsA 6noka NUTaHWA TeNeBu-
3opa (ecnn 6nok nNuTaHuA TpaHcgopma-
TOpHLIW) oTKNoYawT cTabunnaartop 1 Bce
OCTa/IbHLIE BTOPUYHBLIE LENW. B HekoTo-
pbIX MOAIENAX TENEBU3OPOB BPEMEHHO 3a-
MEHSIIOT LUTATHBIA KoHpeHcaTtop ¢uneTpa
nUTaHus ApYrum ¢ HomuHanom 470 mkd
Ha HanpskeHve 25 unn paxe 35 B, ecnn
Ha XONOCTOM XOAy BbinpAMUTENL obecne-
4yuMBaeT HanpskeHue, Bonbluee, Yem npe-
DensHOe HanpsXeHWe LTATHOro KOHAEH-
catopa. Peauctop R2 nopbupatot ncxops
13 BbIXO[HOIO HaNpPsHKEHWS BLINPAMUTENS
(06bibHO 15...24 B) n HanpsbkeHWA Hakana
KMHecKona.

B Tenesnsopax ¢ MNyNLCHLIM 610KOM
nutanwa (3YMNT-40, 3YCT-61 wn ppyrux
C KMHeckonamu 3-il rpynnbl) BbIHUMAKOT
pasbem, naoymii ot 6aoka NUTaHWs K oc-
HOBHOWM Nnnate TeneBn3opa, K WCTOYHWUKY
HanpskeHnss 96 B noaxniosaloT akBuBa-
JNEHT Harpyskuw — namny HakaiuBaHws
MoLyHocThio 60 BT Ha HanpsixkeHne 220 B,
a BXOp, NOBTOPUTENA (KONNEKTOp TRaH3uc-
Topa VT1 1 BepxHWii NO CXeme BLIBOL, pe-
anctopa R2) nofcoeAMHAIOT K MCTOYHUKY
HanpsikeHus +15 B. He 3aByaste nogknio-
YATL BLIBOJ, Hakana 2 KWHeckona yepes
orpaHnHuTeneHblld pesnctop R4 k obue-
My nposopfy 61oka nuTasns Tenesmnsopa.

MNepep TeM Kak NOAKIIONUTL AMUTTEP
TpaHaucTopa VT1 K naHenn kKuWHeckona,
Ha nepemeHHblit peanctop R3 HawocsT
METKWN, COOTBETCTBYIOLUME 3HavYeHWaM 1,
1,5 n 2 Hanpskenus U,. MNpy atom mexay
3aMUTTEpOM TpaHaucTopa VT1 n obuwmm
NPOBOAOM BPEMEHHO BKIIOHAIOT Pe3aunc-
Top cornpoTusneHnem 4,7 Om 1 mMoLyHoc-
Thlo paccesHus 2 BT gna 1 -i rpynnel kKu-
Heckonoe, 180 Om v 5 Br — gna 2-i rpyn-
nel, 20 Om v 10 BT — gna 3- rpynnel. Em-
KOCTb KoHgeHcatopa C1 paBHa 0,5, 1 m
2 mk® ans 1-i4, 2-i1 1 3-A rpynn KMHECKO-
NoB COOTBETCTBEHHO.

BoccTaHoBneHne 3MUCCUKM  Katopa
NPOBOJAT COMMAaCHO BHILLEONWCAHHON Me-
ToAWKe, MPUYEM Ha BTOPOM 3Tane LLYMoMm
X1 kacawTcs BbIBOAA MOOyNsATopa KWHe-
cKona Ha naHenn X2.

Lyn ynoBHO wcnonb3oBath wWTaTHbIA
oT MmynsTumerpa M-830 wnu nogobHbIi.
Arop VD1 — noboii ¢ npaMbIM TOKOM He
meHee 100 mA 1 oBpaTHBIM HaNpsXXeHWEM
He mexee 400 B, kowpeHcarop C1 —
MBIO unu MBI Ha HanpsikeHne 400 wnn
630 B. Tpanauctop VI1 — noboii na ce-
pwia KT805, KT815, KT817.

Kak n3eecTHo, ApPKOCTbL CBEHEHUA N0-
MUHOgOpa KWHecKona onpegenseTcs
HUCNOM W BHEpPrvei aNeKTpPoHoB, nonaga-

IOLLIMX Ha NIIOMUHOGMOP. YUCHO 3NEKTPOHOB
3aBMCWUT OT 3MUCCUWN KaTofa, CKOpOCTb
(3Heprua) — o1 HanNPsKEHUs1 Ha YCKOPSI0-
LieM 3neKTpope kKuHeckona. YnpouleH-
HBIA ¢parMeHT TUNOBOK CXeMbl BK/OYE-
HUSi ycKopsilowero 1 okycupyiollero
3NEeKTpoAos 4YepHo-6enoro KWHeckona
nokasaH Ha puc. 2 (Hymepauwsa aetanei
ycnoeHan). Ecinm nogkniounTs BLIBOJ, yC-
KOPSIIOLLIEro 3NeKTpoja BMECTO NpasBoro
(no cxeme) BeiBOAa peanctopa R1 — pery-
natopa (GHOKYCUPOBKW (NOMEYEHO Kpec-
TOM) K €ro fieBOMy BbBOfY, T. €. Hanpsi-
Myl K Beixogy Beinpamutens (VD1, C1),
MOXHO YBEJMHUTL APKOCTL CBEYEHWS 3K-
paHa kwHeckona. B tex mopensix tenesu-
30pPOB, B KOTOPbLIX HET BO3MOXHOCTH YBE-
JINYEHWST YCKOPSIIOLLErO HaMNpsiKeHUs yka-
3aHHLIM cnocoboM, pekoMeHOyeTcs co-
Bpartb yosouTeNb HanpsKeHWs No cxeme,
aHanorM4HOM CXeMe YMHOXWTENs aHof-
HOro HanpsbkeHws. [ns yasoutens no-
nonnyt anoakl KA410AM 1 koHpeHcato-
pbl K73-17 emkocTtbio 0,01 Mk®d Ha Hanpsi-
weHve 630 B. MHorpa moxer notpébo-
BaThCH 3amMeHa (PUNLTPYIOLLENo KOHAEH-
caropa B Leny YCKOPSIIOLLEND Hanpsixe-
HWSl, YCTAHOBJIEHHOIO HENOCPeLCTBEHHO
Ha naHenu KnHeckona, Ha Gonee BbICOKO-
BOJILTHBINA.
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Ecnv nepeyncneHHble mMepbl HE Mpw-
HECNM BUOAMMOIO pe3ynbrara, OCTaeTcs
nocnepgHuii cnoco® HeHaaoNro NPOLUINTL
paboTy KMHecKona — NOBLICUTL HaNpsxe-
HWEe Hakana cHadana Ha 20 %, a npw cuib-
HOI M3HoweHHocTn 0N — ele Ha 20 %.
Cnepyer oTMETUTb, HTO 3Ta Mepa NpUBO-
ONT TONBKO K KPaTKOBPEMEHHOMY MNoso-
KUTENLHOMY pe3ynsTary.

Jns KWHeckKonoB 2-1 rpynnel ¢ ykasaH-
HOIA Lensio coBUpaloT Lenb, aHaNoruyHyLo
NOBTOPUTESIO HANPSXKEHUS HAa 3nemeHTax
VT1, R2, R3 Ha puc. 1. Pabota TeneBuso-
pa Npy 3TOM BO3MOXHa TONBLKO OT CETH
-220 B/50 Iu,.

Onsi kmHeckonoB 1-4 u 3-i rpynn, Ha-
NpsXXEHWE Hakana KOTOpLIX NOCTYNaeT co
CTpoOYHOro TpaHcdopmMaTopa, M3roTasnm-
BalOT [AOMNOJIHATENbHbIA MOBLIWAKLLNIA
TpaHcOopMarop Ha Konble 13 pepputa
M1000HM. MNepenyHan obMoTKa TpaHc-
¢opmatTopa CofepXWT 8 BUTKOB, a BTO-
puuHas — 10 unn 12 (npw cUNbHOR M3HO-
LweHHocTy 30M) BUTKOB Noboro usonu-
poBaHHOro nposofa gnametrpom 0,3 Mm.
MepBnyHyto 0o6MOTKY TpaHchopmaropa
NOAKNHaKT BMECTO WTATHOMO coeanHe-
HWA HaKana KMHeckona, a HanpsXXeHvwe co
BTOPUYHOM OBMOTKW HYepes pe3ncTop co-
nporneneHnem 1 OM 1 MOLLHOCTBLIO pac-
ceanvs 0,25 Bt nopator Ha Hakan KnHe-
ckona. Tunopaamep KonbLa TpaHchopma-
TOopa Ana KuHeckonoe 1-i1 rpynnel —
K10x6x5, ans kmHeckonos 3-i rpynnbl —
K20x10x5.

MNocne npoBeneHWss BCEX BbILLEONN-
CaHHbIX onepauwii MoxeT noTpeboBaTbeA
Hebornblian perynnpoBka QOoKycHnpyioLLie-
ro HanpsXeHWs KNHecKona.

Ana "peannmaumn” KuHeckonoe 1-i
rpynnbl MOXHO BOCMOJIb30BaThLCA "3KC-
npecc”-MeToaukoii, onpoboBaHHOK aBTO-
POM elLle B CTYIEHYECKNE FOfbl, KOoraa nog,
pykoi 6bin ML MUHUMYM HEODXOANMBIX
KOMMOHEHTOB W NpucnocobnenHuii. CHaqa-
Na, KaK ¥ Bcerga, oTnameaioT BCe NpoBoaa
OT NaHenu KnHeckona. 3atem oT "cBexe-
ro” anemeHTa TuUnopaamepa AA nopalot
HanpspkeHve 1,5 B Ha Hakan kuHeckona.
Yepea 5 MWH NpoBOOAT CleayoLlyo one-
pauvio. MNpenpapuTensHo AnA Hee Heob-
XOAWMO MNOAFOTOBWUTb CETEBOW LWHYpP
C BWIKOW Ha ofiHOM KoHLe. OfuH 13 AByX
NPOBOAOR Ha APYroM KOHLE LHypa npu-
navBaloT K BbIBOAY KaTo/la Ha NaHenun K-
Heckona, a KoHel, Apyroro npoeoga o6-
nyxkueaioT. OCTOPOXHO Aepxa 3TOT KO-
Hel, MpoBOJA 3a HEMOBPEXAEHHYI0 N30-
NAUMIO OLHOW PYKOW, APYrol pyKoi
BKITIOHAIOT BUAKY LUHYpa B CETEBYIO pO-
3eTky (220 B/50 lu), a oBnyxeHHbIM
KOHLOM MPOBOAAT "B OJHO KacaHwe" no
BbIBOLY MOAYNATOpa KMHeCKona Aea pasa
M OTKMIOHaKT BWIKY OT pO3eTkn. Yepea
10 MvH nocne aTol onepauyun cHAMAIoT
HanNpsXeHWe ¢ Hakasla KMHeckona.

HecmoTps Ha BCO NPMMWTWBHOCTL Ta-
Koro cnocoba, KNHeCKON AOBOJIbHO XOpO-
wo peaHnmupoancs. Mo kpaitel mepe,
B TEYEHWE OfIHOrO rofa AanbHehllein aKe-
nnyaraumMn HapekaHwii oT BNnafenbues Te-
NEBV30POB He NnocTynano.

JUTEPATYPA

1. AnamoBuy B. H. n ap. Bropas »usHb
LIBETHBIX KnHeckonoe. — M.: Pagvo v cen3b,
1992.

2. Encsiukesny C. A. LipeTHble TeneBuzo-
pot YCLT. — M.: Pagmo v ceazs, 1990.
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MOAYIbHAR PEKJIAMA
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N3roTOBMTENb NPEOJATAET:

— TPaHCASILMOHHBIE  YCUIIUTENK
cepun PYLL;

— FPOMKOIOBOPWTESNN: HACTEHHBIE,
NOTONOMHLIE, PYMNOPHLIE.

MNoppobBHocTn Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru

*

* *

TOBAPbI - NOYTOMN!

BbiCbinaem HanoXeHHbIM MNarexom
no Bceli Poccnn. Nyqwnii BLIGOP KHW,
ansboMoB, paauopeTanei, paavoHa-
60pOoE...

107113, r. Mockga, a/st 10 "Mockin-
Topr”. Ten. (495) 304-72-31.

Karanor ecex Toeapoe Ha CD BbIChI-
naercs B Bawem koHeBepTe ¢ MapkaMu
Ha 25 pybneii! [nsi nonyyeHusi katano-
ra pagMoToBapoB B BymaxHOM uc-
MONHEHWW MNPULLAWTE MAapKW MONTHI
Poccun Ha 15 py6neii.
WurepHer-maraznH: WWW.DESSY.RU

E-mail: post@dessy.ru .
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16 YHUBEepcCanbHbln ONOK
perynsaTopoB Ha MUKpoOCXeMe

QPAAMO®

3BYKOTEXHUKA

Ten. 208-83-05

Mpuem craveii: mail@radio.ru
Bonpocu: consult@radio.ru

PAIMO Ne 3, 2007

LM1040

H. TOKAPEB, r. Mocksa

Eriok perynsitopoB rpoMkocT u Tembpa nocTpoeH Ha OCHOBE M-

kpocxemsr LM1040,

B KOTOPOH W3MEHEHWEeM [IOCTOSIHHOIO Hanpsbke-

HUS1 Ha ynpasnsiolmx BXopax AOCTUraerTcsl S/IEKTPOHHOE perymmpo-
BaHue koapouyneHTa nepenadn B ABYX KaHanax ycuneHusi (4actor-

HO-38BUCUMOE  MNA  JINHEHOE).

Manbiii ypOBEHbL HESIMHERHbLIX ucka-

XEeHWI 1 LUYMOB [IO3BOJSIAET WCNONL30BaTh 3Ty MUKDOCXEMY U ee

63k aHanor  (LM1036)

B mobuTenbCKkoi  aymuoannaparype,

a Takxe O4na MOAEPHU3auud MPOMBILLIEHHOM.

JIOK PEerynsitopoB C MWKPOCXEMOW

NBYXKaHaJILHOrO perynsatopa rpom-
kocTu, BanaHca n tembpa He UMeeT uu-
(POBOro ynpaeieHWA N NO3TOMY MOXET
6biTb BCTpoeH B nio6oil nobutenbckuii
CTEPEOYCUINTESNIL MEXAY CENeKTOpoM
BxoA0B M YM34. OcHoBHLIE napameTpbl
yCcTpoOcTBa (ero cxema nokasaHa Ha
puc. 1) npesocxopnsT ypoBeHb TpeBo-
BaHWi Kk annapartype Hi-Fi Audio npn po-
cTatoyHo 6GnaronpuaTHBIX CY6LEKTUB-
HbIX OLIEHKax Ka4decTBa 3BYKOBOCMPOW3-
BEAEHWA.

TexHuueckne xapakTepucTuku

[vanasoH peryn1poBKu rpom-

KocTw (Tunosoit), ob. 75
HwanazaoH perynvpoeku Temt-

pa H4 HadacTote 40 Ny, 6 . .+15/-15
AnanasoH perynmpoBkn Temb-

pa BY Ha uyactore 16 kI,

nb L +15/-15
KoappurupeHT FapMOHI-"IK, %,

He DoJsiee : (},06
YpoBeHb LWYMOB (Tmnosom) 6 ... -80
BxopHoe COMNpPOTUBNEHNE,

kOmM, He MeHee 20
BuixogHoEe  conpoTuBAeHWE,

Om : 20

YpoBeHb NEPEXOHOMO 3aTyxa-

HUA Mexay kaHanamu, ob. 70
MoTpebnsemblii TOK Npy Ha-

npskeHun nutaHns 9...16 B,

MA 10

YpOBHM WWYMOB W FapMOHWYECKWX WC-
KaXKEeHWIA B KaHanax peryinpoBaHvsa yka-
3aHbl U1 HANPsKEHUS BXOLAHOIO CUrHa-
na 300 MB npu HanpsbkeHUW NUTaHWs
12 B.

Bce perynstopbl B MMKpPOCXeMeE Bbi-
NofHeHLl Ha OCHOBE HECKOJIbKMX aHasno-
roBbIX NepemMHOXWTENEn Ha Gunonap-
HBEIX TPaH3WCTOPHBLIX CTpykTypax. [o-
3TOMY CENEKTOP BXOHOOB [OMXEeH HOop-
MWPOBaTb YPOBHW BXOAHOIO Hanpsixe-
HUA Brnoka perynsitopoB COOTBETCTBYIO-
WM BLIBOPOM PE3VCTOPOB B AENUTENSX
HanpsxxeHusi.  XenatenbHo,  4TOBbI
BXOOHOW curHan He npeesiwan 400 B
ap¢., Nnockonbky npu Bonblwem Hanps-
XEeHWW CYLLeCTBEHHO BO3pacTalT Henn-
HeliHble NCKaxeHWs, oCOOeHHO Ha Bbl-
COKMX 3BYKOBLIX Hactotax. [pu MeHb-
LiemM YPOBHE CUrHana HelMHelHble WC-
K&KEHWA He NpPEeBbIWalOT COTbIX Aonei
npoueHTa.

PerynnpoBka rpoMKoOCTU — TOHKOM-
neHcWpoBaHHasA, HO OTK/Yaemas. Ya-

CTOTHBIE XapakTEPUCTUKN peryivpoBa-
Hus TemBpa nokasaHbl Ha puc. 2, a 3a-
BUCUMOCTb YPOBHS TOHKOMNEHcauumn ot
3aTyxaHvs B Tpakte — Ha puc. 3. Wa-
MEHWB HOMWHanNL KoHpgeHcatopoB C5,
C6 (BY) n C9, C11 (H4Y), BoamoxHO
CMEeCTWUTb HacTOTHBIE MONOCH Perynmv-
poBaHus.

Pexvmbl  "pacluvpeHHoro crepeo”
(ynpaeneHvne nocpencTBOM 3NEKTPOHHO-
ro kno4ya Ha VT1) n ToHKOMNEHCUpOBaH-
HOIA perynupoBeku rpomkoctn — KPT (ne-
PEKNIOYEHWE HanpshkeHWA Ha BuIBofe 9
C nomoLLbio TpaHaucTtopa VT2) Brkoya-
I0T Nojaqyeil HarnpsXeHWs BbICOKOIo
ypoBHs (+5 B); npy HW3KOM YpOBHE Y-
paensiowero Hanpskennsa (0...0.3 B)
3TN PEXUMBI BBIKMIOYEHSI.

B kauyectBe anekrpoHHoro knoua VT1
MOXHO WCMNONL30BaTk NOJIEBHIE TPaH3UC-
TOpH C N-KaHaloMm C HanpsiXeHWem oT-
ceukn He Bonee 4 B. Momumo KM303B
BO3MOXHO NPWMEHEHWE TPaH3WCTOPOB
TO Xe cepyn c wHgekcamu A, b,

M mnn uHBIX aHanoruvyHbx. BunonsipHeIi
TpaH3auctop VT2 — nwboii ns cepumn
KT315 v aHanornyHuiiA.

lNepemeHHble peancTopbl — C NIMHER-
HOW XapakKTepUCTWMKOW perynvpoBaHus,
Hanpumep, CM3-33-32 wnm aHanoruy-
Hble UMMOPTHHIE.

Paamepbl neyatHol nnatbl U pasme-
LEHVE Ha HEld 3IEMEHTOB 3aBUCHT OT UC-
Nofb3yemMbIX KOHAEHCATOPOB; TaKoW y3en
HeCNoOXHO cobpaTk W Ha MakeTHol nna-
Te. B curbhansHom Tpakre 6noka (C1—
C3, C5, C6, CY, C11) xenarenbHo wc-
NoNb30BaTk BLICOKOKAYECTBEHHBIE MNe-
HOYHLIE KOHpeHcatopbl cepuid K71-5,
K71-7, K73-9, K73-17, K78-2. Oxcunp-
Hble KoHgeHcaTopel C4, C7, C10, C13,
ci4 WMMNOPTHbIE  (Hanpumep,
Jamicon) nu6o K50-35, octanbHbie —
kepamuueckmne K10-17, K10-47 win ce-
pyvn KM.

Bmecto mukpocxembl LM 1040 moxHO
vcnosib3oBate 6GAn3knii ero aHanor —
LM1036, ¢pyHKUMOHANEHO OTAMHALLNIA-
cAl MWL OTCYTCTBMEM pexuma "Pacium
peHHoe cTepeo”; HO cnefyeT UMeThb B BU-
Ly pa3nnuve vx B LIOKONEBKe.
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10 Manoe BbIXOQHOE COMPOTUB-

8 45 54 & w0 neHvie 6noka perynnMpoBok (OKono 17
s — MNoakem 4,75 T 0 20 Om) wucKoHaeT BAMSHWE Ha
% 10 ™\ t i'= % KO3QOULIMEHT yCuneHus !MS'—I
5 HY] | B9 = & -10 c obuleii OOC u wHBepcueii ¢a-
8 5 34 a "N.\.‘ L""] 3bl, flaxe ec/M ero BXOJHOe CO-
= a c =20 NPOTUBNIEHWE HEBEJINMKO — He-
E 0l 27 g = CKOJIbKO KMNIOOM.
. w £ -30 MprvMeHeHne  3NEeKTPOHHOro
g -5 2 3 2 ™ perynipoBaHisi B cTepeodoHnye-
% 15 |t Cnan :"" 1,4 % % -40 N CKOM TpakTe Mo3BOJINET OTKa3aTb-
o 4 HY BY 078 a 4{ CSl OT CABOEHHLIX NePeMEHHbIX pe-
x e B X _50 3MUCTOPOB, WCKMIOUMB NOABNEHWE
13 0 £ TPECKOB W LUypLIAHWA NPK Perynm-
-20 -60 pOBaHWK, W YBENMYNTL CPOK CIYX-
20 100 500 5k 20K 20 100 500 5k 20K Obl annaparypbl.
Puc. 2 Sacrota, Ty Puc.3 HacTora, 'y Pepaktop — A. Cokonos, rpaguka — 10. AHgpees

( BOBBPALIASICb K HANEYATAHHOMY )

"TpexkaHanbHbin YM34

ana asTomoouna”

B. TOPEB, r. Kovgonora, Kapenus
B aTtom gononHenwnu k ctarbe (cm. "Paguo”, 2005, N2 8, c. 18—

21) npencraBneH yepTeXx nevyaTHou nnarei TpexkaHanbsHoro YM34,

BbILLEHVE HaMNPSXXEeHUA curHana nponop-
LWOHAIbHO YMeHbLUaeT 3aMeTHOCTb Mo-
mexn. MoxHo B3ATe curHan 6Gonbluei
aMnInMTylbl € OKOHEYHOro YCUAMTENS
MarHuTonbl (¢ OAHOro W3 NPOBOLOB,
VAYLIMX K FPOMKOroBOpUTEND, U C 06-
ulero NpoBo/a, NOCKoNbKY Cxema ycunu-
TeNs HepeaKo MOCTOBas).

Kak okasanocs, Heob6xoAMMbl HEKOTO-
pbie nosicHeHus pabotsl uenn obpaTHol
CBA3KM, cTabunuanpylollein BbIXogHoe
HanpskeHne MNBIM.

Ha BoiBoge 1 mukpocxembl TL494 —
Bxofe ycwnutensn obpaTHoW CcBA3W,
crabunuaupylouiero nuradHne YM3Y,

paspaboraHHoii ero asTopom. Kpome TOro, oH oTBe4aerT Ha BOMPO- HanpsxeHUe I0/XHO UMEThb MoCOBYIO
Chbl, Hanbonee 4acTo 3agaBaeMbie YNTATESIAIMU, KOTOPbIE XOTST M0~ NONSPHOCTL  OTHOCUTENIbHO — obliero

BTOPUTL 3TY KOHCTPYKUMio. B yacTHocTH, onucarbl cnocobbsl 60psBHE

C noMexamu B asToMmoourne.

‘a puc. 1 nokasaH yeptex oblei
I neuartHoit nnats 61oka ycunurenei
v npeobpasosarens UMNynsLCcHoro 6noka
nutanma (MBM). Ha ¢oto puec. 2 xopo-
Wwo BWAHL OCOBEHHOCTN MOHTaxa 3TOW
KOHCTPYKUMW. BNOKMpOBOYHLIF KOHAEH-
catop C17 npoay6nupoBaH B NIOCOBOWA
uenu nutaHus Heckonbkux QY, pacnpe-
peneHue no nnare. Takke MOXHO peKko-
MEH[OBaTh pPa3MecTUTb [AOTNOJIHUTENb-
Hble BNOKWPOBOYHBIE KOHOEHCATOPH
1 B MUHYcoBoOM Lenu OY co cTopoHbl ne-
YaTHBIX NPOBOAHNKOB.

Tenepb, OTBEYan Ha BONPOCH HUTaTe-
Nell, BbICKaXY HECKONBLKO coobpaxeHuii
0 MUHUMKW3ALWKW NOMEX B yCUNUTene.

Peanctop 2R21 paspgenser obuwunii
npoBof, TpexkaHansHoro YM34 c¢ o6-
LWKMM NpoBoAoM (Maccoil) MarHWTONbI
1 akkymynsitopa. d pobasnn ero yxe no-
cne YCTaHOBKW YCWIWTENs B aBTOMO-
6vne. 310 ognH M2 cnocobor Gopbbbl
c nomexamu (a Npu NpYMMEHEHVW BHeLU-
HEro ycunuTens Takux cnocoboB He-
ckonbko). Tok, notpebnsaemeulit BTN ycu-
NUTENsi, UMEET WMNYJLCHLIA XapakTep
n moxet gocturate 40 A. Mo mMuHyco-
BOI1 Lieny NuTaHus 3ToT TOK WAET OT MU=
HycoBOW KJemMbl Broka ycunutens no
Kopnycy aBToMobuns [O MUHyca akky-
MynsaTopHoit Batapen. Ecnmn 6bl He Bbno
peauctopa 2R21, Gonblian 4acTb TOKa
Tekna 6bl MO 3KpaHy CUrHanNLHOre Npo-
BOJA MeXIy MarHutoNiol n ycuiaute-
nem. MNapeHve HanpsxeHWs Ha 3KpaHu-
pylouleit obonouke kabenn 6bino Gbl

MPUNOXEHO K BXOAY YCUAWTENns; gocTa-
TOYHO HECKONBbKUX MWANMBONLT, 4TOGHI
rnomexa 6bina chblllHa B aKyCTUHECKOMN
cucteme. [lobaBMB pe3ncTop conpo-
TUBNEHWEM HECKONbKO OM, OKa3anochb
BO3MOXHbIM YMEHbIIUTE TOK, TEKYLWIA
Mo 3KpaHy, B AECATKN pas.

Ewle 6onee 3p(eKTMBHO CHU3WTL NO-
MEXM MOXHO, pasfleNIuB ranbBaHW4ecKu
obume npoBoga yCUNUTENS WU MarHUTO-
nel (maccel aBToMobunsa). Cambiii npo-
cToli cnocob — nocTaBuTe JBa pasfenu-
TEeNbHBIX TpaHchopmMaTopa Mexay mar-
HUTOJIOW W ycunutenem (ANs NeBOro
M npasoro kaHanos). TpaHcdopmaTopbl
[OMKHL obecneynBaTb HEUCKAXKEHHYIO
nepepayy BCeW NONOCHLI 3BYKOBLIX Yac-
ToT. B 3tom cnyyae curHan obpatHoii
CcBA3K No HanpsixeHwo B MBI Heobxogn-
MO nopjaBaTk Yepe3 onTpoH nubo oTka-
3arbes OT ctabunnaaumn BLIXOAHOIO Ha-
NpsXeHns .

HononHurencHele mMepbl 6opbbbl
C NoMexamu COCTOST B CNeaytlouem:

— BKJIIOYEHWE B LLENb MUTAHNA MarHmu-
Tonul [-o6pasHoro ¢uneTpa M3 gpocce-
N8 M KOHAEeHcaTopa;

— npoknagka oTAaenLHOro npoBoja
NATaHWA OT YCUIWTENS A0 aKKyMynsTo-
pa;

— MOBHILUEHWE HAaNMPS)XEHWA Ha BLIXO-
[e MarHUTonbl (CYLIECTBYHOT MarHWTONbI
C BbIXOOHLIM HanpsixeHnem o 4 B).

Crapble marHutonsl obecnednBanu
Ha NIMHEMHBIX BbIXOAAX HOMUHANBLHOE Bbl-
XoflHoe HanpsixeHwe scero 0,25 B, no-

opa. [lNoatomy 6e3 NpuMeHeHUSA
CJIOXHOI CXeMbl BO3MOXHa cTabnnnsa-
WA HanpsKeHWA TONBKO Takol nonsp-
HocTW. Ha puc. 3 npueefeHbl rpadpukn
M3MEHEHUA BbLIXOAHOTO HanpsXeHus
MBI npu yBenuyeHWn ToKa pPe3vCTUB-
HOIM Harpy3ku, korga uene OC nogknio-
yeHa K Bbixogy +28 B. lNpwu Toke po
3 A B 3TOIN LENW BLIXOAHOE HanpsXe-
HWe +28 B ymeHbLIAeTCA Ha €ANHWLbI
MWINIMBONLT, HO NPW aHaNOrMYHON Ha-
rpyske nub no venu -28 B cnap atoro
HanpsxeHna gocturaet nodtn 2 B. Ec-
N W3MEPATb BLIXOAHOE HarnpsiXeHne
MWHYCOBOI nonsipHocTW 6e3 cooTBeT-
CTBYIOLUEI Harpyaku, Harpyxas B 3TO
Bpema 610K nuwb no uenn +28 B,
TO 3TO BLIXOOQHOE HaNpsXXeHWe MOXeT
paxe Bo3pacTtatb. Kak BMAOHO M3 rpa-
durKa, BbIXOAHOE HanpsXeHwe Ansa nw-
TaHus ycunutens cabsydepa no uensm
+38 n -38 B Ttakxe saMeTHO 3aBuMceno
oT Harpy3akun. OaHaKko nocne Noaknye-
HWS  AONOJHWUTENLHOINO  pe3ncropa
(2R18) k Bbixogy +38 B crabunuaayws
HanpsXXeHWsA cTana YOoOBNeTBOPUTENb-
HOM, XOTH HECKONbKO YXyOlWnacb Mo
uenn +28 B. lMpumeHssi Gonee cnox-
HYIO CXEMY C MHBEPTOPOM, MOXHO cTa-
6uUNManpoBaTb BLIXOAHOE HarnpsXeHue
M N0 MWUHYCOBOW UeNW, HO ocoboil He-
obxogumocTh B 3TOM HeT: NpW pealb-
HOW Harpyske Ha My3blkaNlbHbIX CUTHa-
nax obwmii Tok notpebneHuss B He-
CKOJNILKO pa3 MeHblle HOMWHALHOTO,
a pakTuyeckoe notpebneHre no uensm
pa3nMYHON MONAPHOCTW MNPakTU4ecKn
OAVHaKOBO.

(Oxomnyanme cm. Ha c. 40)
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BonbwuHeTBo pertaneii MOHTUPYIOT
Ha Ne4YarHoil nnare u3 OfHOCTOPOHHE
$onbrnpoBaHHOIO CTEKNOTEKCTONNTA
{puc. 2), ee cnepyer NOMECTUTL B KOP-
nyc nogxogsuiero paamepa. Ecov nuta-
HWE aBTOHOMHOE, TaM Xe pacnonaraioT
W ranbBaHW4ECKWIA 3NEMEHT, B 3TOM Chy-
yae craHeT HeoBGxoaum BbiKOYaTENb
nutanusa. MHespga Ansg NoAKNKYeHWs nc-
TOYHWKa CUrHana n aHTeHHbl ycTaHaBnwn-

MuUkKpomMoLUHbIN

cTepeonepenatTyuk

B. YUCTSKOB, r. Manosipocnasey Kanyxckoii o6n.

BxypHane "Paguo” N2 2 3a 2004 ron B ctarbe A. Jionaesa "bec-
npoBOAHOE NPOCAYLINBAHNE CTEPEO3BYKOBOIro COMpPOBOXAEHUA™
onucaH mukpomowyrbili YKB UM nepepnarymk. MoakmOYMB €ro KJiM-  paior Ha kopnyce.

HelHOMY BbIXOAY 3BYKOBOCINPON3BOASALLEro yCTPOWCTBA (MArHATO- B nepepativike MOXHO MPUMEHUTH
¢OH, nnevep, 3ByKoBasi Kaprta KOMMbIOTEPa U T. ﬂ'.), MOXXHO ONUCTaH~- tpananctopel cepwin  KT368, KT399
LHNOHHO @OCJWHJMB&?L BOCHEOMSBOAMMHI? numMu CTepeOd)OHI_!QECKHﬁ ¢ NobbIM ByKBEHHBIM MHOEKCOM, pe3nc-
3BYKOBOM CUrHa Ha OObIYHBIA ﬁa.quonpuemnux, paboraowmiiBan- Topsi — MIT, P1-4, koHaeHcatopsl —
ana3soHe yacror 87,5...108,0 Mly. ABTop npeanaraer ycoBepiueH- C3—C5, C8, C19 — K50-35 nim anano-
CTBOBAaThb 3TY KOHCTPYKLMIO, IOMONTHAB €€ YCUNTNTENIEM MOLLHOCTHY HHHIE  VUMIOPTHLIE,  NOACTPOE4HbIN

YTO YyBEJINYUT AaNIbHOCTb YBEPEHHOIro NPUeMa CUrHana. K 11 g_ 7. CT(Ca ;g?u'KLORf"é e

K BUTKY npoeogom MN3B-2 0,5 Ha onpa-
BE guvameTpoM 3 MM W CcoOmepxaTr no

ot

Xema YCTpPOMCTBA NOKas3aHa HAa MUKpoMoWHbIA YKB YM nepepatuwk,
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Xoaoy — aHTeHHa.

puc. 1. Ero ocHoBa — MUKpocxema pabortaiowmii B cucTeme crepeoseula- 4 BUTKa, WX WHAYKTMBHOCTL NPUMEPHO
BA1404, kotopas npeactasnser coBoil  Hus ¢ nuaoT-curHanoMm  (ctaHpapt PasHa 60 HIH. AHTEHHY XenatenbHo
BLINOMHUTL B BWAE OTpe3ka W3oJiMpo-
4+  BaHHOTO NMPoOBOAA ANIMHOM, paBHOW 4YeT-
3 =  BEpTM [JIMHBI BOJIHBI MepefaTyuka.
R5 68K / L o RIT[, 7 I+ 758 YnobHa B WCNONL30BaHWM TENECKONw-
/3 66x c7 L 1000 107l 001mk Lo yeckas aHTeHHa OT NEepPeHOCHOro pa-
o1 < 001 MK —"—1 e ZZMKXQSEJ:_ anonpuemHMka. MoXHO WCNofib3oBaTh
= 1000 o (8 |+ 2 ) | W KOPOTKWE aHTeHHbl, HanpumMep, Anu-
(1T} © £ o~ ezl = I RIF Hoi 10...30 cm, HO pganbHOCTbL Npuema
s R122¢ = ol e g 39 | g, oL [f 10 WAT YMEHbLUTCS.
o XS1 &N | N g —F;é HanaxnBaHve HauyvHalT C NPOBEpPKN
Bxod" = % & NpaBuIbLHOCTU MOHTaxa. Paguonpuem-
(@] “ﬂK 5l 14| 131 12 "| 10 15 HWK HacTpanBalT Ha 4actoTy, cBobof-
b 10 =~ Hylo oT pajuvoBellaTeNbHbIX CTaHuwi
o6y g Pé‘a v nomex. MNocne nofadn HanpsxXeHUs
E g C18 o MwWTaHus v ayavocurHana Ha YCTPOWHCT-
o NK 7 51 61 7 ,gj_ gl 0,01 MK N Bo HeobXoAVMMO NOACTPOEYHBIM KOH-
'i.! T neHcatopom C14 nobutbcs yBEpPEHHOro
= i CI610=— npyuema nepefaBaeMoro  curHana.
22K —-]ES = Riz Z70 2 o) Mpyv HeoBXOAWMOCTU HAcTOTY MOXHO
1000 % g SN, YBENWYUTL, pa3fBuras BUTKW KaTyLUKW
1000 Ry 68 K| R7 66 K 9T 1 612 1000 ;;;’KzB},‘MEHbLLIMTb — YBEIMYMBAS HUCNO
b Il V11 KT3686 Ona  pocTMXeHWA  MakcUManbHOM
2: DAT BAT404 03,04 47mKkx638 (5,8 10MKXE3 B AanbHocTW npuema kKoHTyp C20L2C21
] C MNOAKNKYEHHOW aHTEHHOW [OJXKEH
E Puc. 1 OLITb HACTPOEH Ha 4acToTy nepeparvn-
o Ka. Caenatb 9T0 MOXHO NyTEM pasfBu-
o raHuMs BUTKOB KaTylikyn L2, a KOHTponu-
E ] poBaTh — WHAMKATOPOM HampsXXeHHOC-
O=O=0==0 \ CCIR)_ B Hawelt cTpaHe pa- TW Nona WK Ha cnyx, yoanvue npuemMHunK
- % OMOBELLaHUe No 3TOW cucTe- Ha HeKoTopoe paccTtosiHve. Ecnn xe Het
: 2 g-o } Me OCYLLECTBARETCS B Auana- BO3MOXHOCTW pPeryiupoBarh Hanpsike-
%-9 II/ X f 3oHe 4actor 87,5...108 My, HWe ayanocurHana Ha BLIXOAE 3BYKO-
EE Qup o—f 2 B cocTtae MWUKpOCXEMB BXO- BOCNPOW3BOASLLEro YCTPOMCTBA, TO Ha
gg % OAT ﬂBYXKaHaIIbeIF‘I yCounmn- BXopgax KaHanos Heoﬁxo,u,mmo yCcTaHo-
@ Tens 34, MynbTUNNEKcop, re- BWTb PETYNSTOPHLI YPOBHA CUrHana.
EE o-w ‘\S’ HepaTtop NOAHEecyllein YacTo-
%8 Thl, reHeparTop Hecyllei Yac-
= 9 0=0 00 0 o j TOTHl, YCWIUTENL paguo4ac-
BE TOTHI, & g’laBHble OTNNHUTEN b= Or pegakymm. HanomuHaem ynrare-
- > 50 Hble OCODEHHOCTW — 3KOHO- JISM, HTO Npy paﬁo-rec ycmgﬁmaM”' nuc-
%5 — MUYHOCTb U BOSMOXHOGTb Pa-  [10/Ib3YIOLLIAMI PAANOYACTOTHBIN CIIEKTP,
ca Cooos o2 8 ” 017 60Thl OT OfIHOIO ranbBaHWie-  HEOGXOAUMO PYKOBOLCTBOBATLCS [OM0-
Q’E%ﬁ %EE iaﬁ% ﬁi"{a: LHIE ol = CKOTO BIeMEHTa UM akKyMy-  xenusivin  (DEAepanbHoro 3akoHa or
2 + <Pl =) naTopa. 07.07.2003 N2 126-P3 "0 cBsan”, nHbiMy
L ]
. JIK M BY 0 e s o ;I?mcﬁF‘ ﬁi’g Unym Hecywasi uwactota nepe-  3akoHopartenbHeiMuaktamu PD, npaso-
= 553%,&\9 ke DA C15%. 9013 [atyvka onpepensetcs sne-  BbiMu aktamu lpeavperta PP v lpasu-
e 5 o meHtamun C13,C14, L1, u npu TenbcTBa PP, kKacaloumMncs perynmpo-
[ x /], ,ﬁﬂz"—ﬂ;o fondinid & n Bhe g 6-‘5-6' @E yKasaHHbIX Ha Cxeme HOMUHa-  BaHus UCIIoNb30BakHus paanoyacToTHOro
§ A 6] g bl ngfz % Nax ee MOXHO nepectpavsar  ClHEKTPa. C aTiMu JOKYMEHTaMM MOXHO
o L ) ?'SR?F: o Kway B Avanasone 90...100 M.  O3HaKOMUTLCH Ha cauTe [1aBHOro paayo-
g T ﬁ ﬁ T edbex G3 ofﬁl y K paavo4acToTHOMY Bbixofy  4YaCTOTHOrO LeHtpa P® fo aapecy
o N R Ly de?ﬁ H{?}ﬂTm MUKPOCXeMBbI NOAKIIOYEH szmm.
cz1 YyCUAUTENbHBLIN  Kackag Ha
§ TpaHancTope VT1, akero Bel-
o

Penaktop — M. Hevaes, rpaguka — 0. AHapees



CuHTe3aTop 4YacToThl
ONS paavoBeLlLaTeNbHOro

npuemHuka YKB

E. PSBOB, C. XJ/IONOBCKMX, r.

BopoHex

B nomewjaemoii 3fechb crarbe ONMCaH BapvaHT MPOCTOro CHHTe-

3aropa 4YWacToTrbli Ha crneuwann3avupoBaHHoW  mukpocxeme LM7001.
Ynpasnenune uM obecneuusaer MUKPOKOHTpONEp PIC16F84A
€ KMBKOKpUCTannuyYeckum wuHAukatopom MT- 10T7-7T.

Wpen NPYMEHUTb MWKPOCXEMY

Ha pa3paboTky U NpPaKTU4eckoe Bbl-
NONHEHUE OMUCHIBAEMOTO HUXE YCT-

poicTBa Hac NoByauno xenaHve cozflarb
NPOCTOW, HEQOPOTOl 1, rMaBHOe, LOCTYN-
HbliA ANsi NOBTOPEHWS] CMHTE3aTop 4acTo-
Tbl. OBLIMHO NPUMEHSEMBIE MUKPOCXEMBI
CUHTE3aTOPOB MAaNoCAOCTYNHLL 1 [OPOru,

LM7001JM 3aumcTBOBaHa B CTaTbsX
A. Temepesa (URSVUL) "YKB cuHTesaTop
yactor” 1 "Mwukpocxemul cepuii LM7001
Anst cuHTeaartopa Yactot” ("Paamo”, 2003,
N2 4), 3a yto aBTOpbl eMy o4eHb Bnaro-
LApHbI.

oTnagaeT HeobXOAMMOCTbL NPUMEHEHUS
ellie OfHOrO KBapLEBOro pe3oHaropa Ha
yactoty 4 My 1 OBy KoHaeHcaTopoB.. Ye-
TPOWCTBO BbUIO NCNBITAHO C MAKETOM NPK-
eMHWKa Ha gmanas3oHel Hacrtot 65,8...74,
88...108 MI'y, 1 C NPOMEXYTOYHOW YacTo-
Toir 10,7 Mluy, cobpaHHoro Ha MUKpocxe-
max K174MC1 v TDA1083. YacTb cxembl
npreMHuKa (ero retepoaunHa) Takxe M3o-
EpaxeHa Ha puc. 1.

[ns pasBA3ku cuHTE3aTopa W KOHTypa
retepofuvHa, a Takxke ycuieHns curHana
BiJIoHeH BydepHbiii ycunutens Ha Tpax-
anctope VT2. PasymeeTcsn, MOXHO wWcC-
MoNbL30BaTb reTepofinH, cobpaHHbIi 1 No
OpYruM cxemam. YNpaensiowmm afemMeH-
TOM, BKJIIOYEHHBIM B €r0 KOHTYP, CIYXWUT
sapukan VD1. Bapukansl KB132AT npopa-
10T B NakeTax 1o Tpu Wryku, nogobpaHHeie
no napaMerpaMm, MO3TOMY OCTanbHble
MOXHO WCMNONL30BaTL [ NEepecTpoiiku
KOHTYpOB yeunurensa BY.

C uenbio NnepekpbLITUA MHTEPBasa Npw-
HYMaeMbIX  pafumo-

DA3 78LO5

03 0.1 mn NnpUeMHUKOM 4acToT
o : $rigts g T gl L 658..108 MMy ta-
sl R1 [JR3 [ RO 7L I gl [ 7 Yrit 125 TPSXEHWE  NUTaHWs
il LM%%JM wxiox 110k 01k I 0y N Kackafia Ha TpaHauc-
$0-20 D1 Y58\ T rogimn cwooimk L — E‘%%%ns"éls c ®HY
(DIP-16) PICIEF8YA HE1 MT-10T7-77 fpn-
1612) vt T 7(6) 4008ly | 16 asci e lrarle €8, C11 47 MKX168 i mngcé: yBEAWUTL C 5
! / no 9 B, ans vero npu-
3| e |42 el | | i e
&1 T CL 55T 3| R L'_*(ﬂ | WR Kpome ToOro, W3 Kou-
4 FL}XGUI st i 10l o/ Typa retepouHa yaa-
i3 V5s 20(16) 2y Py NeHbl KOHEHCATOPbI.
S == ._‘._m — 13 h?rLWB ;| B pesynstate epmHCT-

N T 22 o1 RE7 =083 BeHHas  BXxoms
) [9(8) 5 17 opsiLan
| XIN 807 00) _E—J vss RB677 5 gz B HEIO EMKOCTb — eM-
?’52 s ) 803 18(1%) %5 0 .1 7 ggé KOCThb Bapwkana. Yn-
14(11) £ : el pasnsiollee  Hanps-
FHIN roz 2(i9) 4 R 0 ki / K12 9 va XKEHWE Ha HeM Npwy Yya-
ARATIARALR ARATR ARAT CTOTE MPUHAMAEMOrO

RZ1HK 147 : £ - * 69.4 MI
I g R LS N DAZ ~ - A1, curHana ; L
s /?tzrc RE 15K [ 5"‘093 g&:ﬁ-] 2 ) paBHO 25%786 a npy
= ! B 2 yacrote : u—
g7 e s
0 1MK g s "1 4TO HACTPOWKY KOHTY-
R7 10K R6 10K 4700 l pa MOXHO CMECTWUTh
T SN, | B TY WU APYryio CTO-
+58 R16 24K poOHY PpacTXEeHUEM
s T

Hfﬁ;?{iﬁ I 0,01 K ?;.:‘: Wi CXaTemM BUTKOB
! R ?\5\150 " KaTYLLIKK L.
7258 ‘r::'_} Buxonsi BO1, BO2
)\ cuHTE3aTOpa Npy ne-
VT2 - ! Fexoue c1qacmr|;|}74
[ : DA% yposeHb 1 Ha B0 1) Ha
Puc. 1 G EZ‘M K17441C1 88 (ypoeerb 1 Ha
L . - - __1 B02) My, v ofparHo

4acTo OTCYTCTBYIOT NMPOLIMBKWN MUKPOKOH-
Tponnepos. MNouck, Hanpumep, KK nHan-
Katopa ¢ KoHTposuiepom HT1613, npogon-
XaBLUWiicA Gonee ropa B pasHbix GupmMax
ropoga, okazancsi 6e3peaynbrarHbIM.

3a ocHOBY YCTpOMCTBA B3AIT CUMHTE3a-
TOp YacTotel LM7001JM dupmbl SANYO,
HacTo NPUMEHREMBIN B 3apybexHoin BuiTo-
BOI paanoNpUEMHOIA TEXHWUKE.

Wcnonb3oBaHHelid B ycTpoictee KK
vHavkatop MT-10T7-7T wmeeT MHoOro
[OCTOMHCTB M0 CPaBHEHWIO C HacTo Npu-
MEHAEMbIMA Ha OCHOBE KOHTposnepa
HT1613: Hanuune AECATUYHBIX TOYEK,
NpOCTOTA CONPSAXEHUA C MUKPOKOHTPOSI-
NepoM Mo YPOBHAM curHanos, Gonee wn-
pokuia yron ob3opa n, rnaeHoe, OCTYN-
HOCTb.

TexHu4eckue XxapakTepuCcTUKH

CuHTe3aTopa
OunanasoHsl CUHTE3NpYeMbIX
yactor, My . 76,5..84,7;
98,7...118,7
ICcrRpeTHOCTE TIEPeCcTPoiKY,
Yucno 3anomMuHaeMblX KaHa-
NOB oo 2 oy 2o : 21
Motpebnaemblii TOK, MA . .. 24

MpuHUMNWanbHas cxema YcTpoWncTea
npeacraeneHa Ha pyue. 1. [ina raktmpoea-
HUA MuKpokoHTponnepa DD1 wcnonbao-
BaHbE MMMYNLCbl C HacTOTOW CRenoBaHns
400 kl'u, cHATLIE C BHYTPEHHETO OENUTENS
cunresaropa DA1 (curvan SYC). Mpwr atom
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AvanasoHa, Wiy MHOYLMPOBaTEL CBETOAWO-
& [aMK BKJIIOYEHHbBIE AVana3oHbl. 310 — Bbi-
™ XO[bl C OTKPBITHIM CTOKOM, NO3TOMY Heo6-
[l XO[MMO BKIIOHEHVE BHELUHWX PE3MCTOPOB.
“ff 1 Peavcrop R13 anst nuaMeHeHnsi ApKOCTH
e - CBEYEHUS! UMPP NMOABMPAIOT MOJ, KOHKPET-
oo & HbIl 9K3eMnsp nHavkatopa HG1.
& MukpokoHTponnep DD1 sanomuHaet
M XpaHUT B 3HEProHE3aBUCUMON NamaT
4acTOThl HacTpoOlKW (KaHanel), Nepeknio-
YaeT KaHanbl 1 obecneyvBaeT UX HaCTPOI-
Ky, Onpefensier kaHan "no yMomHaHuio™,
Ha KOTOPbIA NPOMCXOAWNT HAcTpoiika npw
BIJIIOYEHUN NPUEMHWKE, WHAWUMPYET Ha
KK vHomkatope HG1 Homep TekylLero ka-
Haia W COOTBETCTBYIOLLYIO €MY 4YacToTy
npvema.

Bpemsa nepectpoilkiu cuHTe3aropa "ot
Kpasi 1o Kpasi” paeHo okono 30 ¢, npuyem
nepexofbl ¢ HacTtoTel 74 Ha 88 My u 06-
2 PaTHO peanu3osaHbl NPOrpamMmHo.
= Mocne BKMOYEHWs] NUTAHUA NPUEMHIWK

{j} HaxoamTcs B pabodem pexxvmMe 1 HacTpo-
€H Ha KaHan "no ymon4aHmnio”. Bup axpaHa
XKW npw sTom nokazaH Ha puc. 2,a. MNpu-
€MHVMKOM YNPaensiioT YeTbipbMs KHOMKa-
MKU: yBenuiute — "UP", yMeHbwnTb —
"DOWN", HacTpoiika — "F", pabora — "C".

B pabodyem pexume kHonkamu "UP™ wu
"DOWN" euibvpaloT kaHanbl, paHee Hacr-
POEHHBIE HA HYXHBIE HacTOThI.

Mpy Haxxkatun Ha kHonky "F" nepexo-
OAT B PEXVWM HacTPOWKW HacToTH KaHa-
na, HOMep KOTOPOIo BbICBEYEH Ha 3Kpa-
He XKW. B atom cnyvae skpaH XKW nme-
eT Bua, W3obpaxeHHwlli Ha puc. 2,6.
KHonkamun "UP™ v "DOWN" ycTtaHaBnvBa-
IOT 4acToTy, KoTopas 3arnoMWHaeTcs
B EEPROM mukpokoHTponnepa DD1 npu
Havkatum Ha kHonky "C". lNpw opHokpar-
HOM Haxarum Ha kHonkw “UP" n "DOWN"
4acToTa M3MEHAETCS Ha OAMH Lar, a Npwu
YOEPXKaHUN KEKAOW KHOMKW NPOUCXOANT
YCKOpEHHasi nepecTpoiika cuHTesaropa.
MNoBTOopHOE Haxarve Ha kHonky "C" npe-
BpallaeT HAacTPOEHHbI KaHan B KaHan
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2 T “no ymonyaHuio”.

© o4 %—\ ! 16 N3 ocobbix TpeboBaHWin K MCNonb3ye-
E 582 e} S8 € 470 HE1 6 i' 3 f f __j’}‘ X _:/ T ¢ MbIM JETanAM CnefyeT ykasaTb OfHO: Xe-
= Dow F w 9 It oo pg narensHo, 4Tobbl koHaeHcaTopul C1 1 C2
2 o oo RY © e g & 7 d D42 6bun ¢ mankim TKE. B yeTpoiictse npyme-
o o e30 K1 © o ” > 5;? e R7 °? HeHbl peancropsl MITT, kpome RS, koto-
L 'S8 sgy O SRl o °© UJ_T__(, 2 @éjeco oug ¢ PbIM CIYKWUT PE3NCTOP [ANA NOBEPXHOCTHO-
- Up I o e fI7 © o1 o AP o Rb 3,108 Te ro MoHTaxa tunopasmepa 1206. Okcup-
=2 T ol L @ o DAT ‘”ﬁ” VT i Hble KoHpaeHcaTopbl — Jobkie Manoraba-
% o eitg T‘;: z‘é’ 2 P ° o RE pUTHBLIE, OCTalNbHbLIE KOHOAEHCATOPbI — UM-
EE 3«} o2 cmg : R3 o Ak —=ZQ1 noptHble aHanorn koHpeHcaropos K10-
] 5 o7 £ 2 a 17B, kpome C3 nNpu MCNONBL30BaHWM CUH-
”ﬁ% @ G oas 3’*’5& B'< 7 1 1cil Lez Teaatopa B kopnyce SO-20 unu MFP-20
E 2 Puc. 4 (08 noeepxHoCTHOrO MoHTaXa). KoHpeH-
Eg -

58 :

§2

g =}
o

LA

{Puc. 5/

U3MEHSIOT CBOE COCTOSIHUE, 4TO peanu3o-  Oyab ueneil. Hanpumep, MOXHO NEpeknio-  carop B STOM CNyyae — Takxe AJ1A MOBepX-
BaHO NPOrpamMmMHO, NOSTOMY UX MOXHO UC-  4YaTb Pa3Hble reTepoauHbl, ecii Heobxo- HOCTHOrO MoHTaxa Tunopasmepa 0805.
MOSL30BATL A/ NEPEKTIoNEHNsI KaKUX-HU-  AMMO NPYMEHUTE OTAENbHLIE IUTA Kaxaoro  KeapleBblid peaoHatop — B kopnyce HC-
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Keapuesblit peso-
Hatop ZQ1 3akpenns-
0T B NOJNOXEHNWU "ne-
xa". OnvHa BuIBOOOB
TpaHawcTopa VI1 —
KaKk MOXHO MEHbLLE.
MHoukatop HG1 kpe-
MAT K ryaTe Ha CTolKax
BLICOTOM 10 MM
c pesbboit M3 1 co-
eOVHRAIT € nnaTton
npoeogom MIrTd 0,14.

Paavem X1 ycrta-
HOBJIEH Ha nnarte c Ta-

49U. WTeipeBas 4acTb pasbema X1 (Ha
cxeme He nokasad) Ha nnare — PLS-8R
(yrnoeas opgHopsaHas, ¢ warom 2,54 mm),
rHesfopasl Yacte — PBS-8. KHonkn —

TS-A6PS-130. Bmecto TpaH3wucTOopa
KM3036 (VT1) npumeHnMbl Npyubopsl TOM
xe cepun ¢ GYyKBEHHBIMW MHAOEKCaMK A
. UHpukatop MT-10T7-7T (HG1) 3aame-
HUM Ha MT-10T7-3T.

PrcyHOK nesaTtHoM Nnars 1 pacnonoxe-
HWe AeTaneil Ha Hell NprY MenoNL3oBaHUK
cuHTesatopa LM7001JM B kopnyce SO-20
npeacTaeneHsl Ha puc. 3, a B cnyyae npu-

:020000040000FR

:020000001128C5

:0BOO0OB00BZ07EE34€0342F344E
:100010006D34E134C034CF346834EF34ED34003412
:100020000134E8309C001C309B0005309A009E3063
:100030009F0006309E0085018601831600308500F2
:100040000F308€0083128510F030CB211030CA2Z18R
:10005000462151212C286421BF14ET218321163029
:10006000R0000530A100C320061E5720861E4E208R
:10007000061F3F28861F7021C32064002F283F15CC
:10008000E72183211630A0000530R100061E85203F
:10009000861E6120861F2B2864003F289R031R08E9
:1000A000FF3C031554285C2814309A005C2E9R0AF3
:1000BRCO01IACE153C03195R015121BF14E721832125
:1000COC00800ES201R08193C0O31D6A2E1C0BB43C11
:100000000319AB2E05309C02031CB0301309F0202
:1000ECCCO31C9EC31B08223C031DAB281C0B5B3C24
:1000F000031DABZEEEI0SCO01C309B00CO30EFOOTE
:100100009E305F000630%EOORB2BRS201B0E2R3CTC
:10011000031DEE281C08303C0319282805309COTRS
:1001200003185B0R01305F0703189E0A1B0OR1CICFR
:10013000031DA8281COBED3CO31DAB2860309C0066
:1001400022305B00C4308F00BE309F0007309ENCES
:100150003F15832164002108031DR1030310DR42€8DA
:1001600001302002031DA003061ERSZEER1EE12ETE
:100170000800FF308ECO2008BD00BEC303198D03CE
:1001800003190800BD2BFF30EECO0530BD00EED356
:1001500003198D0303190E00CT281B0BARBIOICOEAE
:1001AC00ACO0031010308D00540195019601970169
:1001B0005E019COD9B0DOE0DST0D9600D950D940026
:1001COCCEDORFE2814080F39150E0F3915080F353D
:10010000160E0F39160E0F39940017T0EQOFIB9500E7
:1001EC0017080F399600180E0F39970018080F39A5
:1001F0C05E002B0RSBO0ZCOROCO00B0O0IB30R400FS
:100200000E21173084000E21163084000E21153087
:1002100084000E21143084000E21092803300007F5
:100220008E008E198000303000078ECOBE1RE0CCFB
1002300000341 A0BAR00031008308D0091015201C1
:100240009A009200910D8D0B312911080F395000ET

MEHEHNA MUKPOCXeMEl B kopnyce DIP-16 —
Ha puc. 4 (B aToMm BapuaHTe peaunctop R13
YCTAHOBNEH HABECHBIM MOHTAXOM).

Mnata warotoeneHa no "nasepHo-
YTHOKHON™ TEXHONONMW U3 OAHOCTOPOHHE
donLrmpoBaHHOro CTeK/IoTeKCToNnuTa
TOoNWKMHOK 1,5 MM, Tlo, MUKPOKOHTPOJ-
nep PIC16F84A (DD1) ycraHoBneHa na-
Hene DIP18.

KHOMKK B YCTPOWCTEE — C TONKaTens-
MK ANMHOA 13 MM, Ha KOTOPLIE MOXHO
HafeTs kKonnadky 6Gonbllero anamerpa.
MOXHO NPUMEHWTE KHOMKW C MEHLLUEN
LSIMHOI TONKATENS, HO YCTAHOBUTL WX Ha
OTAENBEHON MAaSIEHBKON nnare, KoTopylo
MOXHO pasMecTuTh B yOobHOM MecTe.

KUM pacyHeTom, 4Tobbl
npv BCTaBJIEHWM B OTBETHYIO (FTHEe300BYI0)
YacTb TOPEL, NnaTtkl CMHTe3aTopa Conpu-
KacasiCsA C Kpocc-nnaToii, Ha KOTopon yc-
TaHOBJIEHBI MNaTa NMPUEMHWKa W CEeTeBOM
6nok nuraHus. JononHWTENLHO nnary
CUHTE3aTOopa KPEensT K Kpocc-nnare apy-
MA OiopanioMUHWEBLIMW yronkamn (c oT-
BEPCTUAMKM) W BUHTAMWU C rainkamu M3
{(Yronku BecragneHsl Mexay nnaroil n pessb-
GOBLIMI CTOMKaMMK).

NonGop anementoe ®HY He notpeto-
BaJicH, HO MOXeT noHapobwtecs nopbop
noneesoro TpaHaucropa Vvl 1.

:10025000120E0F39910012080F3952002A0E9A00ES
:100260000800123084003821113084003B21103003
:1002700084003B212029033000078E008E19800066
:10028000303000078EC08ELIBEC00003483123F3018
:1002500085008316081483120808881B0E003A0036
:1002200008008312120889008316081483120808AC
:1002B0008E1B0E009B001A0E203ERO000831608143A
:1002C000831208089C000E001R0EEBO0LA0EEY008F
:1002000076211COEBEE001A0B203EES007621 080033
:1002ECCC1ACEBE8003F308900762108008316081517
:1002F000081255308900AA3089008B148B187E2950
:100300000811831208001921C0203F158C250830C9
:1003100099009300900091290A3090000E309300CF
:100320009900BF0186018316003085000F3086000DA
:100330008312110803190321140803190621103090
:1003400084000R308D00000E04208000840RED0RI0
:10035000A3291€16E5100030CE21103084000A30F€
:100360008C00000ECA210008CAZ1B40REDOER]125914
:1003700005151F089D000%211E0R9D000D9210F08D1
:100380009D000521051186018316F0308600811366
:1003500083120B0085140514000086000000051073
:1003A0000000051408000A30910008000R305340088
:1003B0000E000E308D000512900C03180516000D7A
:1003C0008515000085118003031908000B291B0822
:100300005ECO9ELIEEE25C430BFO0F029C0O308F0091
:1003E0001B0ESEODLCOESFOOZEINSFOT031BSEORCZ
:1003FC0004309ECTED018ECI05309F02031CIECBEY
:100400000C2A9F02031C0OB2AED0A0319EECRDIZR4E
:100410008D0R031S8E0RAL02AED0A03198ECAFD29ES
:0R04200000089F000=089E000ENDRZ
:02400ECOFS3FTC
:10420000FFOOFFOOFFOCFFOOLIBO0IBO0IE00DICO04S
1104210001C001C002300270027002700280028007E
:1042200028002500290029002A00FF00FFOOFFOOCY
:10423000FFOCFFOOFFOUFFOOFFOOFFOOFFOOFFO0BE
:10424000FF00FFOOFFOOFFO0ZE00BTOCF3003EDOSF
:104250007FC0BEOODTO02E008E00BA002B006E0C04T
:10426000BEQ07200BE00E0000800FFOOFFOOFFOOE]
:10427000FFOOFFOCFFOCFFOOFFOOFFOOFFOO050040
:00000001FF

PoTtorpad nnartobl, U3roToOBMNEHHOMN
no puc. 4, ¢ obenx CTOPOH NoKasaHbl Ha
puec. 5 1 6, a ¢ YyCTraHOBAEHHBIM MHAWKA-
TOPOM — Ha pUC. 7 (KHOMKW — Ha oTaeNb-
HO nnare).

Koapl nporpaMmel A5 NporpaMmmMmupo-
BaHWA MUKpokoHTponnepa PIC16F84A
npepcrasneHs B Tabnuue.

Or pegaxyws. Mporpamma (Hex-ain)
MUKDOKOHTROAREPAE HAXOAWTCSH Ha HaluemM FTP- -
| cepsepe No agpecy <ftp://ftp.radio.ru/pub/
;mxoamm.m:-.

Penakrop—A.  Muxainoa, rpagiwa — K. Axgpees,
¢hoTo — aeTopa

N3ACTEABCTED

MpepcraBnaem
HOBMHKY B HalLem
UHTepHeT-MmarasuvHe

Hazapoe A. B. n gp.

CoepemenHan
TenemerTpun
BTEOpPMM

M Ha NpaKTuKe

ISBN: 5-94387-409-7
Dopmar: 165x235
OBven: 672¢c.
Lena: 384 py6.

KHura npenctansier coboi NoMHbIA
y4eOHbIli Kypc o TenemMeTpui. Crnoeo
«TENIEMETPIS O3HAHAEeT U3MEPEHKE Ha
PacCTORHUW: NOoSyHeHWe, NpeobpasoBa-
HWe, nepedaya u obpaboTka usmepu-
TensHOW WHpopMauny, WCNonkEIYemon
npy yNpaeneHn  yoaneHHsIM  obbek-
Tamy, onpegeneHne UX CoCTOsHUS,
M3yYeHVEe (U3VHECKWUX MPOLIECCOB B
MecTax, rAe HernocpeacTBeHHOe Npu-
CYTCTBME HABMOOATENS 3aTPYAHEHD WK
HEBOSMOXHO.

B nepeoii 4yacTh naercs obiLas Teopus
COBPEMEHHOI TENEMETPUM, HAYMHasA C
OCHOB UM 3aKaH41Bas MocnegHyMiK pas-
paboTkaMi 1 CTaHgapTaMi B [OaHHOW
obnacT.

Bropaa 4acTe NoceAlLeHa paccMmoTpe-
HWIO MPaKTUHEeCKOro NpUMEHEHWs Tene-
METPMI B PA3N-HLIX OTPACHAX NPOMBILL-
JIEHHOCTW W HapOAHOro XO3scTBa: B
MALUMHOCTPOEHWM, HEPTAHON 1 FTa30BON
MPOMBILLAEHHOCTY, pPasnyHbIX  BUOax
MOHUTOPWHIa.

KHura HamicaHa AocTyrnHbIM S3LIKOM C
BorbLLMM  KONMHECTBOM  WUIKOCTPATUE-
HOro 2K aHalMTUHECKOro mMarepuana.

Paccutana Ha LUMPOKWIA KpyT SuTareneil:
CTYOEHTOR, MHXEHEPOB, CreLMaMcToR.

Poccus
ER192029 C-Merepbypr a/a 44

E-mail: nitmax@mail.wplus.net
dakc: (812)-567-70-25

Onvossle npopaxwu; 567-70-26
YkpauHa

B 02166 Kues, yn. Kypuarosa, 9/21
(044)-516-38-66

E-mail: nits@voliacable.com

.nit.com.ru
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Ten. 207-88-18

MNpuem crareit: mail@radio.ru
Bonpocsi: consult®radio.ru
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HOBOCTU 3DPUPA

Paspen Beget cotpyaHnk pagnokomnatny “fonoc Poccun™
1. MUXAUJIOB (RV3ACC), r. MockBa

POCCUA

MOCKBA. PagvoctaHums "3xo Mock-
Bbl" 3akpeina CcBol wuHTEpHeT-dopym.
[naBHblil pepakTop craduum Anekcein Be-
HEeWKTOB OOLACHMN 3TO HeXenaHwem
"coflepxark Ha caiite NomMmoiky" n "He-
BO3MOXHOCTBIO O4YMCTUTE €0 OT HeXena-
TeNbLHLIX MNonb3oBarenein”, 4yero HacToil-
yuso TpeBosanu mHorve cnywarend. OH
ban NoHATL, 4To Briocnecreni NoOABUTCH
HOELI1 opym, Kotopwlil Byder Xectue
mofepupoBaTteCs. [loka Xe rnaeHelil pe-
OaKkTop MNocoBeToBan Mofb3oBaTtbCa (o-
pymom <www.forum-tvs.ru>, kortopulii
TakXe NofepPXnBaeTcs pafuocTaHLmnei.

CTABPONONIbCKWIA KPAN. BITPK
npepfioXuna oTkpelTe "CTapylo HOBYIO" pa-
OvocTtaduwio "Masik” B CraBponone, n py-
KosofcTBo Kpaesoi [MPK cornacunocs Ha
Takoe coTpyaHu4ecTso. MNpagaa, pagm ato-
ro NpulLnock NoXxepTsoeaTte MeCTHbIMK pa-
Ovoctaduuwamm “Pyck” n "TaTasn seplunnHa”,
BelaBLUMMK Ha MPOTSHXEHWM MocneiHuX
15 ner. C 15 #AHBaps Ha wXx yacToTax
(104,3 Ml'y, e Craeporone u 1025 MI'y,
8 lNaturopeke) 3sydnt "Mask FM™. Bonee
40 % odbdwupa 30eCb 3aHUMAIOT HOBOCTU
n pgpyrne wHgopmaluoHHLle MNepepaqn.
Y1o Xe kacaeTca mecTHuIX "Bpe3ok”, To oHu
Toxe obnzarensHo ByOyT, HO B Kakom Konu-
YeCTBe — lNoka HemasecTHo. OflHako pyKo-
Bo/ICTBO Kpaepoii [ocTenepavokomnaHum
npefnonaraert, 4to okono 80 % eHyTpeHHe-
ro agupa TaKKe 3alMyT HOBOCTHHIE Mpo-
rpammel. O6CcnyKBaTL HOBYIO cTaHLmio By-
AyT coTpyOHuky, pafoTaBlive Ha pagwvo-
craHumsix "Pyck” 1 "Taran BeprumnHa”.

WHTEPHET,
MOBW/IbHOE U NPOBOAHOE BELLLAHUE

POCCHUA (MHTEPHET-BELLLAHME).
MNopran "EthnicRadio.net” npopomxaer pas-
BWBATL cBoil pecypc 1 obusBnser 06 oTKpbI-
TUK ellle NATK MY3LIKIBHBIX MHTEepHeT-pa-
LUOCTaHLMIA 3THMHECKOI HAMNPaB/EHHOCTN.
Onn 6yayT obwefHeHsl Ha caiite NpoekTa
<www.EthnicRadio.net> B gononxexve
K YoKe umelollMmes oguHHaauati. Belladve
BENeTcH KpyrnocytodHo, 6e3 nepepuiBos.
Takvum obpazom, uucno craduwii, "BolBe-
DeHHLIX Ha opbuTy" nHTepHeT-pavoBellla-
HWA, HA AaHHLIA MOMEHT COCTaBNRET LiecT-
Haguarte. Pabora no paseumuio npopomka-
ercsl 1 NpueefleT K peanvaalyn elle He-
CcKONbKMX  MHGOPMALMOHHBLIX  NPOEKTOB
B HOBOM ropy. "3TtHuk-Paauo” opraHn3osand
eaerycre 2005 r, rnaeHas ero aafia4a — no-
nynspuaaums HAUWMOHAIEHOMO MY3bIKabHO-
ro TBopyecTBa HapofloB Poccum.

POCCUA (MOBWIBHOE BELLAHUE).
Hauan paboty Hoeulil ronocosoi nopran
"Bect” — coBmecTHblil npoekt BITPK
n npogatocepckoro uentpa “"Next Media
Entertainment”. O6napatenn moBunbHeIX
TENeoHOB MoNyunny BO3MOXHOCTE B NO-
Boe Bpems CYTOK NPOCHYLLIATL MAKCUMAaTTb-
HO nosHblii 0630p HoBOCTEN, NPeACTaBneH-
HLIX B TeneBu3noHHom opmare uidopma-
LMoHHBIMU Nporpammamu "Bectu™ n "Bec-

Bpewmn Beiogy — UTC, kpome ocobo oroso-
DEHHBIX Clly4aeB.

Tn-Mockea” tenekanana "Poccus”. Obume
TeHeHUWM Mo PacLLUMPEHUIO UHTEPaKTUB-
HbIX CEPBUCOB C UCIMONL30OBAHUEM HOBLIX
KaHaIoB KOMMYHUKALIWMK MO3BONAIOT ayau-
Topuuk, Xenawlle Bcerga buite B Kypce No-
cnefHwx cobeltnin B Poccuvn u mupe, Nony-
yaTb camylo CBeXylo wHdopmaumio B Ao-
CTYNHOM U KpaTkom BapuaHTe. OBHoene-
Hue nHdopmMaLn Ha roNocoBoM MNopTae
rnpoucxofluT No mepe Bobixofla B 3pup wH-
dopmaUmoHHBIX Mporpamm  TenekaHana
"Pocecun”. MNo3soHuB no Homepy 0774, Bce
Xenawlupe CMOryT Mpocnyllarts Kpatkoe
cofiepxaHne uHdopmalLMoHHol Nporpam-
mbl "Bectin”, a AANs moCKoBCKo ayaAnTopum
6yner HeBe3ulHTEepeceH pazgen "Bectu-
Mockea”. Briocnenctsum nonb3ceatensim
mobunbHelX TenedorHoe ByOyT OOCTYMHLI
MporHoa norofel, crnopTUBHLIA JaWXecT,
ropockorl 1 MHoroe Apyroe.

BONOrAA. B Bornorge Hauano pabo-
TaTk ropofckoe ynuuaHoe paauo. Cets pa-
OvoBellaHusi OXBaTblBAeT palioHsl ynuL
Mupa, Bariowkosa, Oktabpbckoit, nno-
waaw Pesoniouun w npocnekta Mobepel.
C nomolubio pagvwo NnaHvpyeTcs nepena-
BaTb Kak peknamuble cooblieHusn, Tak
1 apyryio uHdopmMaumio, HauuHas ot npe-
nynpexaeHnii o HewTaTtHblX cuTyauusix
1 3aKaH4MBas NporHosom Morogsl. Bpems
paboTtel pagvo — ¢ 9 go 20 4 No MeECTHOMY
BpemeHu. HeobxooumocTts obecneuyeHms
TULLIMHBI M MOKOSA FPaXaaH, noxoxe, HAKo-
ro He BoJHyeT.

3APYBEXHBIE CTPAHbI

KWUPITM3UA. Ha tepputopun Knpru-
3un ¢ 15 aneaps 2007 r. Hauanace TpaHc-
NALWA Nporpamm PoccuiicKoro TenekaxHa-
na "KyneTypa”™ v nporpamm paguvoctad-
uvmn "Pagwo Poccun”. PapwoBellatent-
Hble nporpammel BeiXoAsT B adup exe-
nHeBHo ¢ 06.00 go 02.00 (mectHoe Bpe-
wma!) B YKB aranaszore: Bullikek — Ha 1ac-
ToTe 67,94 MI'y; XXananabag — Ha yacro-
Te 70,07 MlNy; HapwlH — Ha yactoTe
70,82 MlNy; Ow — Ha yactote 69,92 MIy;
Cyniokta — HaqacTote 72,44 MIy; Tanac —
Ha qacrote 70,4 MlNy; Kapakon — Hawacro-
Te 66,26 MI'y, KapakynbkuHCKuli paiioH
Owckoid obnactu — Ha uactote 67,1 MIy;
pailonHeln LeHTp Anabyka, nrT. Lekadrap,
nrT. Cymcap — Ha yactote 72,2 MINy; B Ko-
poTkoBonHoBoM puanasoHe: Bullikek
1 Yyiickasi obnacte — Ha uacrtore 4050 kl'u,

BATUKAH. BatukaHCkas pafMocTan-
uus N8 fNepefiad Ha PYCCKOM f3blKe
B 13.30—14.00 renepe wcnoneayert yac-
ToTy 6070 kly (paHbwe Beina 6110 klu).

BENTMKOBPUTAHUA. "Bu-bu-Cun" nHa
pycckom A3uike B 16.30—17.00 eellaert No
BLIXOOHBLIM OHAM HA HOBOW 4actoTe —
7335 'y (npexxae npumensinack 7225 kL.

FTEPMAHUWS. Paanocranuws "HemelKas
BonHa" ¢ itHBaps Belll@eT Ha pycCKoM fi3bIKe
Mo HECKONBKO W3MEHEHHOMY YacTOTHOMY
pacnucanuio: 01.00—02.00 — Ha uactortax
5925, 15335, 15620 kly; 02.00—03.00 —
Ha wvactorax 5905, 7305, 15335 kly;
03.00—04.00 — Ha uqacrtotax 693, 5905,
15335 kl'y; 03.00—4.30 — Ha uacToTte
1188 kl'y; 04.00—05.00 — Ha wacTtoTax 693,
5945, 15620 kl'y; 05.00—06.00 — Ha wac-

Torax 693, 1188, 5910, 7305, 15620 kl'y;
06.00—06.30 — Ha yactorax 999, 5910,
7305 kl'y; 07.00—08.00 — wna uactorvax
693,1188 kl'y; 14.30—15.00 —nHauacrore
1188 klMy; 15.00—16.00 — Ha uacrorax
693, 1188, 9715, 11720, 13790 kl'y;
16.00—17.00 — na wactorax 693, 999,
1188, 7145, 9715 «l'y; 17.00—19.00 — Ha
vyactotax 693,1188,5980,7145,9715 «l'y;
19.00—20.00 — wa uacrorvax 693, 999,
1188, 5980, 7145, 9715 kl'y; 20.00—
21.00 — Ha yactovax 693, 1188, 5980,
6180,7145 kl'u. HaykpawHcKom Aabike Be-
waxve Befetca B 05.30—06.00 Ha wacTo-
Tax 999, 5945 1 7200 klu.

W3PAWUINb. YTtouHeHHoe pacnucaHue
nepefay pagwoctraduun “Kol Israel” ("To-
noc Wapauns™) Ha pycckom $3blKe:
16.00—16.25 (no nartHuLam) — Ha Yacto-
tax 9390, 11605, 13630, 15640 klu,
21.00—22.00 — Ha vacTtote 6985 kl'U.

DOUHNAHAMNSA. Paguvocranums "®un-
nauaus” ("YLE") ¢ Hayana 3toro roga npe-
Kpatuio WHOBeLlaHWe Ha KOPOTKMX W
cpeAHuX BofHax Ha (PUHCKOM 1 MHOCTPaH-
HBIX A3LIKaX. VcKlodeHrneM SIBNSIETCA NLlb
euHcTBeHHI CB nepefarmivk B XenscuH-
Kk (558 kl'y). Cnywarensm npefioxeHo
nony4ars Nporpammel ctaduym B IHTepHe-
Te unu 4epe3 cnytHuku. Mo 3aknoqeHmsam
aranuTrkoB ¢uHckue sellarenn Gesso3-
BpaTHO MOTEPSNA 1M3-3a 3TOMo 3HAYUTENbL-
HYIO YacTb CBOE ayauTopun.

HOBOCTU TENNEBU3WOHHOIO 3OUPA

MOCKBA. Pycckasi Bepcusi TenekaHana
"Disney Channel” noseutcs B poccuiickom
adupe oceHbld 3TOro rofja, ofHako MNo-
OpobHocTn noka He coobuyatoren. Ceilvac
obcyxaaloTes nepcnekTuBbl pacnpocTpa-
HeHusi "Disney Channel” cpasy ¢ Heckons-
KUMU ofepatopami clyTHUKOBOT o TefeBu-
AeHusi. YuacTHUKM PbiHKa cHMTaloT norvy-
HbIM pelseHvwe "Disney” BuliTK B Poccun Ha
BblcTpo pacTylmii  puiHoK  kabensHoro
1 cnyTHukoeoro TB. B HacTosilee epems
B Poccuun NnatHoe TeneBuaeHWe cMOTPUT
3,5 munnuona aboHeHtoB. B Poccuu npefi-
CTaBlleHsl 1 Apyrvue WHOCTPaHHeie Teneka-
Habl, paccunTaHHble Ha OeTCKYIo ayamTo-
puio, Hanpwumep, “Cartoon Network”
n "Nickelodeon”. lpaBpa, cmoTpers 9Tk
netckne Kavansl o cux Mop MoryT nullb
aborerTsl "HTB Mnioc™, "Kocmoce-TB", muo-
rokaHasbHbIX FopoAcKnX KabeNbHbIX cucTtem
v obnagareny cnyTHVKOBLIX "Tapenok”.

AMAJIO-HEHELLKWA ABTOHOMHbIW
OKPYT. Br. Tapko-Cane B undposom dop-
Mare Hauda/v Bellatb NATb TenekaHaoB
W gBeHaguate papvoctaduvii. Npepcrasu-
Tenn OCHOBHOMO MoOApPSfaqvKa npoekrta —
kKomnaHum "HHr-Mugopm™ — 3aeepwunn,
4To, NoMumo paboralolyX, HMCMO HOBLIX
KAHaUI0B CTAHET NOCTOSHHO YBENWHUBATLCSA
1 B Bnuxaiiuee Bpema npubnuanTes K Nsi-
TupecaTm. Hepasro Uudposoe Tenepaguo-
BellaH1e MNosIBMNOCh B HaLMOHANBHLIX Mo-
ceneHusx Cambypr, Toneka u Xansicagai.

KWUPIM3UA. Ha tepputopum Kuprdum
¢ 15 sneBapsa 2007 r. Hausaiace TpaHcnsLma
nporpamMmm poccuiickoro Tenekanana "Kyns-
Typa” u nporpamm "Paawo Poccun™. Tpanc-
nauva "KyneTypel” ocylLleCTENfeTcHa exe-
nHesHo ¢ 06.00 po 02.00 (Bpemsi mect-
Hoe!) no 33-my TB kanany Ha repputopun
Buikeka 1 Yyiickoih obnactu.

Xopowero nppuema u 73!
Penaktop— E. KapHayxos



3BYKOBOW CUrHanusartop
OTKJIIDYEHUSA CEeTEeBOoro

HanpsaXeHunsa
. HEYAEB, r. MockBa

HEKOTOPLIX Cry4asx BaXHO He ynyc-
TMTe MOMEHT, Korga B ceTw nponalo
HanpsxeHue. MNoMoXeT B 9ToM akyCTuqe-
CKWiA curHanuaatop, onucaHve KoToporo
npuBegeHo Huxe. [Npubop nofaert curyan
cpasy, Kak ToNbKo CeTeBoe HanpsikeHue
vcyeano. MNpubop He CopepXnT ranLBaHw-
HeCK1X 3NIeMEHTOB Wiy akKyMyssiTopos,
Tem He meHee oH moXeT nofaBaTe CurHa-
Nl B TedeHue ONvTensHoro BpemMeHin.
Cxema curHanuaatopa nokasaHa Ha
puc. 1. lNpn HaimumK CeTeBoro Hanpsi-

npsiXXeHus B CeTn, CBETSCHL Kak Bo BpeMs
3apapgkn KoHpeHcaTopa, Tak 1 no ee
OKOHYaHUM — TOK MPopoIiXaeT Teub ue-
pe3 oTkpuIBwmiica ctabunutpon VD2,
OpHoBpemeHHo € KoHpeHcaTopom C3
3apskaetcsl v koHpeHcatop C1. Kak tons-
KO HanpsXXeHWe HA Hem JQOCTUNHET nopo-
roBoro 3HaqeHws, TpadaucTtop VT1 otkpo-
ercs, LYHTMPYR 3SMUTTepHblli nepexopn
TpauaucTopa VT3 u ypepxuBas nocnep-
HWI B 3aKpelTom cocTosHuwu. brnaropaps
atomy 3sykousnydaresns HA1 (co sctpo-
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XeHus ero euinpamnaeT guop VD1. Teky-
LumM veped cBeTopuop HL1 w peaunctop
R1 Tokom co cpegHUM 3HaveHWeM OKono
1 mA koHpeHcaTop C3 3apsxaeTcs fo Ha-
npsieHusl, orpaHuyeHHoro crabunurpo-
Hom VD2 (npubnuautensio 13 B). CeeTo-
ovop HL1 curdanuamnpyeTt o Hanu4mm Ha-

eHHelM FeHepatopom 34) u redepatop
UMNYNLCOB Ha TpaH3awucTopax VT2 n VI3
NpY HAIMHKMK HANPSXXeHWA B CeTn He pa-
BoTaioT.

Ecnn ceteBoe HanpskeHwe wcuesHeT,
koHgeHcatop C1 OGuicTpo pa3psgwuTcs,
Tpan3ucTtop VT1 3akpoeTcs u reHeparop
VMMYNeCOB HauHeT pabotate. [oka woer
3apagka KonfgeHcatopa C2 yepe3d 3mwuT-
TepHelil nepexon, TpaH3ancTopa VT2, Tpau-
anctopel VT2 1 VT3 oTKpeIiTel 1 Ha 3BYKOW3-
nyvatens HA1 nocTynaeT HanpsXeHwe —
nopaeTon 3BYKOBOI curHan. Yepes ponu
cekyHawl 3apspka KoHpeHcaTopa C2 3a-
KoHuMTCH, TpaH3uctopsl VT2, VT3 3akpo-
I0TCH 1 HAUHETCA Nepe3apsanka 3Toro KoH-
[eHcaTopa. 3BYKOBOIMo CurHana B 3T1o0
Bpems HeT. Hepes HeCKONbLKO CeKyHA, Kor-
[a HanpsXeHve Ha KonaeHcatope C2 cra-
HeT foCTatoyHbiM )1 OTKPLIBAHWA TpaH-
auctopa VT2, npollecC 3apspku KoHOeH-
caTopa C nofaqeil 3ByKoBoro CurHana no-
BTOPUTCH.

KopoTkue akyctrvyeckue CurHansl, no-
laBaemMble C MHTepPBaioM B HECKONBKO Ce-
kyHfi, Gonee 3ameTHbl Mo CPaBHEHUIO
C ANuTeNbHBEIM HEeNPEPLIBHBIM CUTHANIOM.
WMx nopata npoforkaeTcs no ncHepnaHmns
3Heprum, 3anaceHHoll B KoHpeHcaTtope
C3. KoHeuHo, no mepe paspagku KoHpeH-
caTtopa rPOMKOCTL CUIHAIOB CHUXaeTCS.

Bnarofapst UMNyNLCHOMY PeXuMy 3a-
naceHHoll KoHpeHcaTopom C3 3Heprum
XBaraeT Ha HeCKONLKO [EeCATKOB MUHYT.
CrepyeT oTMeTUTb, 4TO 3TO BPEMS 3aBU-
CUT KakK oT eMKOCTK KoHpeHcaTopa, Tak

1 OT ero KaueCTBa, a Takxe oT ToKa yTeuku
crabunutpona VD2. B aBTopckom Bapu-
aHTe oHo gocturano 70 Mun.

HDetann curnanusartopa pasmellaior
Ha MeuyaTHoOW nfaTe M3 OOHOCTOPOHHE
donernpoBaHHoro  CrekfloTeKCTonuTa,
3CKN3 KOTOPOoIiA nokasax Ha puc. 2. Mnaty
nomelLalT B KOPNyc w3 w3offiLMoHHOro
MaTepuana, cHabXeHHwlld ceTeBoil BuUI-
Koil. Hanpotue cBeToguopa v 3ByKon3ny-
yareNns B Kopnyce CBepnsiT oTBepCTWS.
Bce TpaH3aucTopel MOXHO 3ameHsTb [pY-
MMM MJIOMOLUHBIMK  KPeMHWEBLIMK TOM
¥e CcTpykTypul. Mopbupas 3ameny puopy
KA102B, cnepyeT obpatuTs BHUMaHuUe Ha
ero gonyctumoe obpaTHoe HanpspkeHue,
KoTopoe pomkHo Buitk He MeHee 300 B.

BmecTo pBYXaHofHoro crabunurpona
KC213B moxHo mpyMeHUTb obblyHBIA HA
11...13 B, nanpumep 0814[, nogknioumse
ero aHofloM K MUHYCOBOMY BHLIBOLY KOH-
nexcatopa C3. CeeTogvop, nogoinpert no-
Boit manorabaputhslii NoBLILLEHHON SIPKoO-
CTK CBeYHeHWs.

lNpoeepky cobpaHHoroe curHanusarto-
pa crnepyet NpoBoanTL, HEe COEpUHSARA ero
C ceTblo. ICToUHUMK nocTosHHOToO HaNpPsi-
xeHua 9...10 B BpemeHHo nopgkioualotT
HEenocpenCTBeEHHO K KoHfeHcaTopy C3,
cobniopan nonfipHocTe. CurHanusarop
HauvHaeT nopayy 3BYKOBbIX CuUIHanoB.
MNpyu coefiuHeHUK MNepembluKoii BolBoLoB
ceeToAvona CurHalbl OO/MKHBI Npekpa-
LLATLCA, NOCKOJSILKY OTKPLIBAETCSs TPaH3u-
ctop VT1. Ecnu curHanoe Het, cnepyer
NpoBepuTb NPaBuLHOCTL MOHTaXa, a He
Halips owwnbok, BpPeMeHHO CoeauHUTHL
mexly coboii BuiBoabl KoHpeHcaTopa C1.
Ecrv B pesyneTate aToro curHans no-
SIBATCHA noCneposartellsHO Co CBeToAuo-
pom HL1, HeobxopvMo BKMOYUTE auwop,
aHanorvuHelil VD1 (katopoM K amuTTepy
Tpau3ucTopa VT2).

OvTenbHoCTs CurHanoB 3aBuCUT OT
conpoTuelelun pesuctopa R6, nepuop
1X NOBTOPEHUSI — OT COnPoTUBIEHUsI pe-
3uctopa R7, npuvem oba 3tw napametpa
3aBWCAT 1 OT eMKOCTK KoHpeHcaTopa C2.
M3meHeHreM HOMWHANOB 3TWX 3NlemeH-
ToB moXHo nofobpatk Tpebyemule 3Have-
HUS! JIUTENBHOCT CUTHAIOB 1 nay3. Yem
MeHbLUe UX OTHOLLEHWe, TeM Jonbiue Npo-
LOMKUTCA CcurHanm3auua of oTcyTCTBuM
CeTeBoro HanpPsHXeHV.

PenaxTop— A. Jonrwi, rpagimwa — A. donrwi

MOAOVJIbHAA PEKJIAMA
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SDR papvo — NOYTOM

Papvonabopul ona cbopkw SDR
npreMHrKa 1 mMuHu-Tpaucueepa 1 Br
Ha nobutensckue auanasonul. OpHo-
[ovanas3oHHele Bapuadtel 20—40—80—
160 m.

SDR — Hoeoe HanpaBlieHve B pa-
nvonpueme, Mg NporpamMmma onpenens-
eT PYyHKUMK pajmo, CocTaBHas 4acTe —
3BYKOBas KapTa Ballero KomneloTepa.

KomnnekT — KayeCTBeHHasi mnara,
Bce pajnokomnoHeHTsl v CD puck c©
onucadwem v nporpammMamn.

Anpec pna nogpobHoil wHgopma-
umn: 125412, r. Mockea, a/q 3 + KoH-
BEPT unn

E-mail: allamoscow@bk.ru

SensdecmIRERES

O
ol
F
m
-
o
= |
5
O
=

81-88-202 "voL ER N

naLeLd wandy

nJ oipeI@ynsuoo :mosoduog

Al nitolpeRIG|IEW

2002 ‘S 5N Ouitvd




QPAAUNO®

U3MEPEHUA

Ten. 208-83-05
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PAOWO Ne 3, 2007

KomMmnbioTepHbIN

N3MepuUTesibHbIN KOMIMJIEKC

O. LUWMEJEB, r. Mockea

Mpennaraembiii BHUMAaHWIO

npuBOpPOB COCTOMT M3 LBYX HE33aBUCHMBIX CHUCTEM.

4YUTATEeNIe#i KOMIIEKC

KOMINbIOTEPHBIX
MepBas 3akmouaer

B cebe MHOroyHKUNOHAnNbHBIA reHepaTop CWrHasoOB 3BYKOBbIX W WH-

¢ pa3ByKOBbIX 4HacToT.

mMeTp” npencrtaenser coboii komMOGuHupoOBaHHBIA npubop,

ocuymunnorpada,
JIMHEHHbIX UCKaXeHWH, 4acroromepa,

M3 aHanuaaropa cnekTpa,

Bropas cucrema nog HazeBanuwem “Ocywmnano-

COCTOSILMNI
H3mMepuTens LWyMOB U He-
BOJ/IbTMETPOEB NOCTOAHHOINO U ne-

PEMEHHOro TOKa, W3MEepHUTEensi MOLHOCTH, pa3HOCTH a3, u3MepuTens

MNIOTHOCTH aMIvIMTYQHOroO pacnpegesieHus BXOAHOro curHana.

Mpubo-

pbl  COCTOAT M3 ULupOaHaNOroseslX M aHanoro-yugdposesix npeobpa-

3osarenenn (LAIT w» ALUIM) u ynpasnsioux nporpamm,
cucremax  Windows

B OnNepayunoOHHbIX

paboraroiymx
95/98/Me/NT/2000/2003/XP.

B 0Gazosom Bapmante wucnonssyiorcs ALUIM wn LA 3ByKOBO# cCuUCTEeMSsI

KOMIBIOTEPA.

rpamve  "SoundGen” Bepcun 4.43 wn

H3noxeHHbili HWKE MaTepuan COOTBETCTBYeT npo-

"OscilloMeter” eepcun 5.19.

B nepBoii craree LUK/Ia ONUCaHa BaXHasa 4acTe U3MEpUTEeNbHOIro

KOMIifieKca -

MHOroOQYHKUNOHANLHBIN
TOp CHUrHaroOB 3BYKOBbIX M WH(Pa3BYyKOBbIX 4acToT.

nporpaMmMupyemMbeiii  reHepa-
B nocnenyoLux

crarbax OyayT npencrasneHsl gpyrue nporpaMmupyemsie  npmnbopsi
3TOro KOMMAEKCa M BO3MOXHOCTH €ro WCroMbL30BaHus.

BeepeHuve

PaccmoTpeHHble Huke KOMMbOTepHble
npubopsl NOCTPoeHbl NO  MOAYSLHOMY
npuHUmny. OHW COCTOST M3 Tpex OCHOB-
HbIX, B 3HAYMTENLHON Mepe He3aBUCHMBIX
KOMMNOHEHTOB — CTAHOAPTHOIO {NpombliLi-
neHHoro) Gnoka ALIM v LIAM, komnuiotepa
M OPUMMHAJTLHBIX YMPaBSIOLMX NporpamMmm
[1]. ¥YnpaBnsiolume nporpammsbl LemiaKom
onpepenstor  QyHKLMoOHANBHEIE CBONCTBa
KOMMNBLIOTEPHLIX NPUBOPOoB, Takue Kak Ha-
6op uamepsiembix NapameTpoB U CepBMC-
HbIX PYHKUWIA, anroputmel obpaboTku cur-
HanoB. B ynpaBnsiowmnx nporpammax
npefnpuHsaTel Mepel A5t MakCuMarsHo
TONYHBIX BbIHUCTIEHWIA M3MepsieMbiX napa-
MEeTPOB, B TOM HK1CIe W 3a CHeT UCNONb30-
BaHUA VHTEPNONALMOHHBIX alrOPUTMOB.
Broku ALIM v UAM orpaHuyuBaloT YacrtoT-
Hbll grana3oH 1 GaKTUMHeCKYIo TOHHOCTL
n3mepeHnil. KomneloTep BHOCUT orpaHun-
yeHve Ha OwicTpopeiicTBue npubopos,
HO He BIusieT Ha Habop n3mepsieMblX napa-
MeTpoB. beicTpogelcTBYIOLMIA KOMMBIO-
Tep ¢ GonbWON OnepaTvBHOI MamaTLIO,
Kpome yiyHileHust KompopTHocTu paboTsl
¢ npubopamu, Mo3BOMsieT MoBLICUTL TOY-
HOCTb M3MepeHWii napaMeTpPoB CUIHANOB
3a cueT yBeNnueHwsi pasmepa 6noka BrQ,
MHOTOKPAaTHOIO YCpeaHeHws pe3yNbTaToB
M UCNofib3oBaHWsl BblNUCNeHWi C 60]166
BbLICOKOIM pa3papHOCTLIO AaHHBIX.

Takoe nocTpoeHne W3MepPUTENLHOM
cuctembl obycnaBnvBaeT ee XOpOLWYIO,
Kak NMPUHSTO Ceiidac MroBOpuTL, MacluTa-
B1pyemMoCTb.

KomBunmpys 6noku ALIM v LAM pas-
JNIMHHOTO Ka4yeCTBa (TOHHOCTW) K KOMMBIO-
Tepbl PasnVyHON NPOW3BOAUTENILHOCTU
M WCTONB3YA Te Xe ynpasnsiolpe npo-
rpammMel, MOXHO NOCTPOUTL U3MEPUTESNb-
Hble CUCTEMBI CaMOr0O pasHoro Ha3Wave-
Husi. Hanpumep, wcnonsays 6nok AL
1 LIAN (3ByKOBYIO nnaty) CTOMMOCTbIO, CO-
M3MEPVMON C PO3HWYHOW LeHOW OgHOro
aKzemnnapa XxypHana "Pagno”, n camelil
DelleBblil KOMMBIOTEP BeCATUNIeTHe nas-
HOCTU, MOXHO NMOCTROWTE U3MEPUTENEHYIO

nabopatopuio, BronHe MNPUIOAHYIO A5
O3HAKOMUTENLHLIX 1 Y4eBHbIX Ueneid. Mpu-
meHWB e 6nok ALIMN v LLAM, ueHoin Ha pBa-
Tpw nopsagka bonee BLICOKOW, COBpemeH-
HEll BEICOKONPOU3BOAUTENBHBIA KOMIMbLIO-
Tep 1 NCMNONb3yA Te Xe Camble YnpaBnsio-
LiKe NporpaMmel, MOXHO NOCTPOUTL U3-
MEPUTENLHYIO CUCTEMY, He YCTYNaloLlylo
no MeTPONorMYecKuM XapakTepucTuKam
MHOMAM MPOMBLILLNEHHBIM obpa3slam, HO
CTOUMOCTLIO Pa3 B eCATh MeHbLLIE.

KomnbioTepHbiii 3BYKOBOW

reHepaTrop Ka4yaroLeiiCs 4acToTbl

JByxXKaHaneHLI MHOMOTOHOBLIN FeHepa-
TOP CUHYCOMAASBHBLIX U LUYMOBBIX CUMHAJIOB
3BYKOBLIX U MHPPa3BYKOBLIX HacToT npeg-
HazHavyeH 17 HACTPOMKN 1 n3mepeHws na-
pamMeTpoB 3EeKTPOHHO-AKYCTUHECKO an-
naparypsl, a Takxe A5 MoOOenpoBaHus
CNOXHEIX KoneBaTensHeIX npolleccoB. eHe-
parop cocTouT 13 UmppoaHanoroBeix Nnpe-
obpaszogarteneit (LAMN) w ynpaBnsiouleil
nporpammel. B KayectBe npeobpazoBarte-
neil nCnoNL3YIoTeR [AByXkaHallbHule 16-, 24~
wim 32-pa3pagHule LIAMN crangaptHon 3By-
KOBOIA crcTeMbl KomnuloTepa [2] ¢ ponycTu-

Mol 4acToToil gwckpetwdauwm (F) po
400 kI'U. MexepaTop 3BYKOBLIX HacToT pabo-
Taer Ha IBM PC v coBmeCTUMOM KOM-
neloTepe C  OnepauvoHHOW CucTeMoll
Windows 95/98Me/NT/2000/2003/XP ¥Yn-
paBnsiolWas Nporpamma rmeeT o6beM Bce-
ro 330 K6ailT BmeCTe C KparkuMm pyKoBOp-
CTBOM HA PYCCKOM 1 8HITIMIACKOM A3bIKaX.

TexHunueckue naHHbie
OcHOBHbIE NapaMeTpel reHeparopa

,El,uanaaon 3HavyeHWil TeHepw-

pyemoii yactots, My . . .1-10%... F /2
OTHOCUTENBHLIA LWar yCTaHOB-
KU1 4acToTsl 107...10°
Huranasod perynupoBku ypoB-
HS (B 24-pa3psgHoM pexXu-
wme), nb .0...-145
Lar ycranoBku ypoBHﬂ (B nH-
Tepsane 0...-100 nB), nb 0,001
JdvanasoH perynmpoBKu pas-
HocTu a3, rpap, +180
LWar ycraHoBKu pa3vocTu (a3,
rpag . 0,001

Mepwog, KauaHus Hacrom c. .0,001...9999
YpoBeHb FAPMOHUHECKUX 1 UH=
TEPMOYIIALMOHHBLIX UCKa-
XKEeHWW CUHTe3MPOBaHHOIO
CUHYCOWAANLHOTO CurHana
(B 24-paspsigHom peXxume
1 Be3 yyeTa HelvHelHoCTn

LAM), b

Kauecteo (koadpuLmeHT HenvHelHbIX
1 MHTEPMOAYNALMOHHBLIX MCKaXKeHWid, To4-
HOCTb, CTABUNBHOCTL KM AManas3oH HacToT)
BLIXOOQHOIO CurHana orpaHu4eHo TOJSBKO
Tunom mcnonedyemoro LIAMN. CuHTes Becex
CUTHAIOB OCYLLECTBNAETCH B pPealbHOM
BpemeHu.

leHepaTop moxeT paboTtate B cneayto-
LVX nepekioHaembiX pexmmax:

— reHepalus OBYX He3aBUCUMbIX He-
MPepPLIBHLIX  CUHYCOMAANBHBIX  CUMHaJIOB
C perynupyeMsim caBurom ¢as mexay ka-
Hanammu,

— reHepalusi o BOCbMMK He3aBUCKMBIX
konebaTeNbHLIX NPOLECCOB Ha KaX[blii
KaHa! C pa3flefibHOW YCTaHOBKOM YacToTsl
1 YPOBHS, C perynupyemoil LLymMoBoid Kom-
MNOHEHTOMN, a Takxke pefakTpyemsim 1 CO-
XpaHsemMmblM CNUMCKOM HacTpoek;

— reHepalusi CUHYCOUIASIBHBIX CUMHa-
NoB Kaualolleics 4acToTel B ABYX He3aBu-
CUMbIX KaHanax C perynupyemoil CKopo-
CTbIO KauaHusl B nuHeHom wnn norapud-
Muyeckom macwtabe BpemeHy;
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- : = — - 3 Hamorc Distoon Model Ddd
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— CWHXPOHHOE MW3MeHeHWe 4HacCToThl
HeCKonekux (fo cTa ogHOBpemeHHo) oc-
LUNnATOpPoB, pacnpegeneHHblX paBHo-
MePHO Mo 4acToTe C perynupyemoil cko-
POCTEIO KauaHusl B NuHEWHOM macwtabe
BpemMeHu;

— reHepauus wyma: 6enoro (c paBHo-
MEPHBIM, TPEYIONEHLIM M HOPMATEHBIM
pacrnpeneneHuem no amnnuTyae), po3o-
Boro (1/f), BpoyHoBckoro (1/Tf¥) B OBYX He-
KoppenvpoBaHHbLIX KaHanax;

— reHepauun KoneGanuit nunoobpasa-
Hoili (Npsmoid n NepeBepHyToil), a Takxke

— reHepauwa konebaHuidi NpAMoyrons-
Hoil opmbl B ofiHOM unv B 0Boux KaHa-
nax;

— aMnuTyaHasi MOAy sLWsA OfHOIO Ka-
Hasia Apyrum ¢ perynupyemoii rnybuHoid;

— UndpoBoe cymmupoBaHve QBYX Ka-
HAaOB.

Tpy nocnefHnx pexvma moryT 6BbiTh
MCNONb30BaHbl OLHOBPEMEHHO C RPYIUM
13 BbllUeNepeynCcneHHbIX.

ﬂ,Ol'IOJ'IHMTeJ‘IbeIe BO3MOXHOCT leHe-
paropa:

— MeXKaHallbHasi CUHXPoHW3aLUusa pe-

TpeyroneHoil Gopmbl;

rYNIMPOBKY 4acToTsl;

Tabnuua 1
PyHKUMsA Ha3sHayeHne, KOMMEHTapWIA
Sweep Mode Bribop pexvma KauatoLUencs HacToTbl

None BHIK/IOHEHWE PEXMMA KAHRIOLLEICS) 4acToThI

Saw | NpsiMas 3aBUCHMOCTb YaCTOTHI OT BpeMeHI
AntiSaw OBparHan 3aBUCUMOCTb HacTOThl OT BpEMeHH

Triangle KomBuHaLwn ABYX NPesMyLLMY PEXUMOB

Logarithmic Scale __ | Bce To Xe, HO B NOrapudmmyeckomM macLurade
: Sweep Pag/ienbHbie Mo KaHasiam SYarasoH 1 Bpems KasaHUs
Multi-Oscillators CWHXPOHHOE M3MEHEHVE HaCTOTHI HECKONBKUX MreHEpaTopoB
Noise Brifop pexuma reHepaLm wyma

None BikniotieHne pexma reHepati Liyma

White Uniform Eeneiii wym ¢ paBHOMEDHEIM pacnpeneneHvenm no awnmwne
White Triangular | Benbii LWyM © TREYToNbHLIM pacnpeieieHnem rno amimryae
White Normal Benuii wym ¢ HopMankHEIM pacrpeieneHem no amnavmyne
Pink | Posoebiia uym (1/f)

Brown BpoyHOBCKIA LLym (1/7)

I Multi-Tone Mode IMHOTOTOHOBRIA PEXIAM

Presets | BhICTpasn yCTaHOBKA HacTo VCNoNb3ayemblxX CUTHANOB

60 Hz + 7000 Hz Cwmecs: 60 My, -2 0617 Wy, -14 16

250 Hz + 8020 Hz Cmeck: 250 Ny, -2 nEwu 8.02 k', -14 16

10020 Hz+ 11020 Hz

Cweck: 10,02 kl'y, -6,02 05w 11,02 kl'y, -6,02 o6

12100 Hz+ 12900 Hz

| Cweck: 12.10 kT, -6,02 ob v 12,90 kl'y, -6,02 pb

15100 Hz+15900 Hz

Cwmeck: 15,1 KMy, -12,04 nBwn 159 klNy, -12,04 nb

19000 Hz+ 20000 Hz

Cmeck: 19Ky, -12,04 06 v 20 kl'y, -12,04 n6

1000 Hz+ 1000 Hz

BazoBlii ypoeeHs 1 klu, 0 ob B o6owx kaHanax

440 Hz + 440 Hz Basoeblit yposeHs 440 My, 0 06 B 06oux kaHanax
99.999 Hz + 99.999 Hz st NpoBEPKK HaCTOTOMEPOB
50... 10000 Hz CpenHuii AnanasoH KayaHus
20... 20000 Hz | LUvpokwia ouanasoH KayaHus
999.9990... 1000 Hz VimuTtauws ikurrepa
Wave File BocnponssoamT BONHOBOM (aiAn BMECTO NPFAMOro CHHTE3a
"File Name” | Paapewaet BocripouseeneHve gainna
Open W | BriGop daitna 1A BOCNpOM3BEAEHUA
_ Device BriGop ayamMoyCcTpoicTBa M €ro XapakTeprUcTUK (CM. TEKCT)
Dithering | CrnaxrBaHne CUHYCOWIANILHOND BLIXOJHOIO curHana
Musical Notes ObecrneumBaeT NoNyTOHOBLIA LUAI YCTaHOBKW HacToThI
Round To Coherent OKpyrsieT YacToTy f10 korepeHTHoi BINM B ocLpnnometpe
PreventClipping | Npefotepauiaet ofpaHuieHne curtana B pexmmve «Mix:
Square Wave YcTaHaBnMBaEeT MpAMOYTOALHYIO POpMY BHXOAHOMO CUrHana
None MpsMoyronksHas popmMa CUrHana BEIKTIOYEHa
Left MpsmoyroneHas gopma curHana B NEEoM KaHane
Both MNpsiMoyronsHan dhopma curHana B oBoux KaHanax
Wave Form | Beibop opMil BLIXOIHOTO CHrHana
Sine CuHyconaansHas
Saw MunooBpazHas
AntiSaw | MunooGpastan nepegepHyTan
Tnangle TpeyronsHas
Save toFile 3armcb CUHTE3UPOBAHHOTO CUrHaNa Ha BMCK
System Mixer Bbi3oB crcTemMHOro mukLLiepa (sndvol32.exe)
Configuration HacTpoiiii
Show Hints ] BmioueHne rnofickasok.
Always On Top Pacronaraet 3BYKOBOW reHeparop noaepx LPYNAX OKOH
Auto Focus BaxeartbiBaeT GoKyC BEOAA MbILLI A5 paboTel C KONecom
Skin Bbibop ogopmneHns nporpammibl
Select Output Directory | Buibop Karanora A5 3anicu curHana
Extra Resolution | MNoBbillEHHAA TOYHOCTL YCTAHOBKW NApaMeTpoB
| Highest Priority | YCTaHaBNMBAET HAVBLICLUMIA MPUOPUTET CPeJ MPOrpamm
Speed Test MpoBepka 3arpy3k1 NpoLieccopa rMpy reHepavim
Help BuI30OE Cripaeku
About WrdopmaLysi o Nporpamme
Registration Wripopmarys o perveTpanyan Nporpammbl
Start Crapr / Cron reHepauyin
Exit 3aseplueHne paboThl

— MONYTOHOBLIA LAl YCTaHOBKM HacTo-
Tbl B COOTBETCTBUM C PaBHOMEPHO-Temmne-
PUPOBaHHBLIM MY3bIKA/IbHLIM 3BYKOPSINOM;

— BLICTPLIA BLI3OB 4aCTo NCTONb3yembIX
COCTaBHBIX CUIHANOB, B TOM HucChie 0Jis n3-
MePeHUst MHTEPMOOYNALMOHHBLIX MCKaXe-
HwiA MO ctanpaptam SMPTE, ITU-R v DIN;

— MEXKaHalbHas CMHXPOHU3aUus pe-
NYNUPOBKW aMnnuTyasl;

— CuHXpoHHaA npoTueoga3Hasn pery-
NIMpOBKA amrnmvTypsl B Kananax ¢ coxpa-
HEHWEM MOCTOAHHOIO CYMMapHOro YpOoB-
HA (CTepeonadopama);

= onepaTmBuoe BblKJIOYeHWe 1 BKIIC-
YyeHuWe curHana B ogHOM m1nm 060[4)( KaHa-
nax 6e3 ocTaHoOBKW FreHepauvu;

— aBTomaTuuyeckoe, C (PUKCMpOBaH-
HelM Wwarom, mameHeHwe aMI'IﬂMTy,U,bI mn
¢da3sl B npefenax Bcero uHTepBasia pery-
nupoBaHus (ONA n3mepeHuss amnuTya-
HbIX 1 $HasoBLIX 3aBMCHUMOCTel);

— nobaBneHve K BbIXoAHOMY CurHany
Gernoro wyma c TpeyronsHeiM pacnpefe-
NEHVEeM 1 aMMnTYOON, paBHO Mnaawe-
MY 3Havalllemy paspsay Ais YymeHbLUEHUA
HeSMHeNHbLIX NCKaXeHW, oByCnoBneHHbIX
owwnbkoil kBaHToBaHws (dithering);

— BO3MOXHOCTh paboThl C ofiHoKa-
HaNBHBEIMK (MOHO), ABYXKaHAaNbHEIMK (CTe-
peo) unu YeTbipexKaHaibhbimu LIAM;

— 3anunchb CMHTE3MPOBaHHLIX CUIHATOB
Ha gWCK B cTaHpapTHom ¢opmate PCM
(Pulse Code Modulation) ¢ 3apaBaemoii
LNUTENLHOCTHLIO 3BYHAHWS;

— UMKNUHECKoe BoCNpon3BeieHue pa-
Hee 3anuCaHHbIX CUTHAN0B;

— CMHXPoHM3aLWA 3anycka u oCTaHoB-
KU FeHepauum, a Takxe cornacoBaHuwe
chopmara laHHbIX NpY CoBMeCTHol pabote
C KOMMBIOTEPHLIM aHaNM3aTopomM CneKkTpa;

— BHewHee (Co CTOPOHbLI ApYrux npo-
rpamm) ynpaeneHne oCHOBHbIMUK (DYHKLM-
AMK reHepatopa v napamerpamMmu CuHTe-
31PYemoro curHana;

— coxpaHeHue BceX, Be3 ucKIoHeHus,
HacTpOoeK TeKyllero ceaHca paboTsl B cne-
uraneHom ainne KoHpurypauum gna umx
nocnenylomero MCNONBE30BaHnA.

Marerns ynpaBneHwsi reHepartopa cxe-
maTu4Ho NokasaHa Ha pmc. 1

[ns ycraHoBKn napameTpoB reHepupy-
EMOro CUrHana UCNoNbL3YETCH OpUruHallb-
HBIA 9NemMeHT ynpaBneHus 1 NHOUKaLUmm —
"Uupporan naHens”. YnpaBneHwe rexepa-
TOPOM OCYLLIECTB/IRETCSH C NOMOLLBIO MblLLIK
wn aHajlonyHoro madunynatopa. Ycra-
HOBKAa 4aCToThl, amnnuTyiul u cpBura ¢a3
npon3BoamTCH noflekasHo. ng ycraHoBKn
3HayeHWA napameTpa CcrnenyeT HaBecTw
Kypcop Ha Tpebyemyio Lmudpy uHavkaTopa
1 HaXKaTuem NeBo WK NPAaBOo KHOMKW Mbl-
M YCTaHoBuTL HeobXopwmoe 3HaueHwe.
Mpw aTom neBasi KHornKa ymeHblUaeT, a npa-
Bas yBenuuvBaeT qwcno. lNepecuer crap-
Lero paspaga npoucxoaut aBTomaTtuyec-
Ku. Koneco mullimn paboraet aHanorvyHo.

HacTpoiika pe)xxumoB paboTbl

W ynpaenieHue reHepaTopom

[MaBHoe MEHIO reHepartopa Bbl3blBaeT-
CHl NBOMHBLIM LLIENYKOM NEBOI KHOMKK Mbi-
LW Ha MKOHKe B neBom BEPXHeM YTy okHa
nporpaMmel. Huxe npuBefieHsl Ha3Haue-
HURA MYHKTOB MMaBHOIO MEHIO NMPorpamMmMbl.

maBHoe meHIO reHepatopa BKIIOHaeT
B cebsa nyHKTLl, NpeAcTaBneHHsle B Tabn. 1.

Haaxauerune n GyHKUMM OCHOBHBIX 3J1e-
MeHTOB NaHenu yrnpaeneHws reHeparopa
yka3aHel B Tabn. 2.
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Tadmma 2_

Maxens
YrpABNeHIs NeeBas kHonka MbILLII.rI_ | MNpaeas kHoNKa MblWKW
FH%E]%CY VameHuT pasmep rasen — NEOWHON —
GENERATOR | '1€/M0K |
MNpoeepka 3arpy3kn NpoLeccopa Npu |
) _X_ Crpsitats / 3aBeplunTs paboTy In . i
YcTaHOBWTL YacToTy MpaBoro kaHana
F-Lock OpHospemenHast B KaHarax yoTaHoBKa paeHol NEBoMY 1 CBPOCUTE HaYaNbHYIO
4acToThI cbasy KoneGaruii
ft* Qrepmmmma _ |
A-Lock ONHOBpEMEHHaA B KaHa/Nax YCTAaHOBKA | YCTAHOBWTL aMIINTYY NPaBoro KaHana
aMInNUTYAb! PaBHOW NeBoMy
" CMeLlieHe KaHasos (B pexvive
Mix et o8) MNoMeHsTe MECTaMK KaHankb!
ft** AMnnTyaHan MOOYNALWSA (PEXMM _
aMNIUTYAHOR MOSYNALMI)
Pi BroseHme hazosoro cABMra Mexy YcTaHoBUTE (Pa30BLIA CABMIN paBHLIM
| KaHanamn | Hymio 1 cBpocuT HavankHylo gasy |
Start | 3amyck Buibop ayavoycTpoiictea |
YcTaHaenMBaeT OAUHAKOBLIE
L/R I'le)l.)Meu:elo EE'ET’”'“W'O l(a;;anos Bru NapameTpel KaHANOE B pEXMMe
Swe BrtoueHre pexma KadaroLeiicn BhIZ0B MEHIO pexyMa KasaloLenca
i HaCTOTHI 4acToTH
L Mute 3arnylwArs / BKAKHKTE NEBLIA KaHan 33—”“':""1’ ACEDI KBTI BIROVTE
0 SarnylwmTe / BKAIIOMUTL 06a KaHana SarmyumTs OLMH KaHan 1 BKIIC-MTL
MuteR 3arnywmTh / BKOHUTE NPaebIi KaHan ﬁg}:‘lm b IRACLI KaHAL 1 EKICIUTE |
Multi 'MHOrOTOHOBHIN PEXUM | Crmcok wacToT mHoroToHoBOrO pesiima_ |
_ JoGaeutk Habop 4acToT B CrMICOK | 3amermTs Habop YacToT B CrvcKe
MkoHka B
naeni au Mokazats NaHenb yrpaBneHm naeHoe mMeHo

t‘DyHKumo "Crepeonaﬂopawa BKIIOSAIOT KIVIKOM Ha uaoﬁpaxeum caero,u.no,ua cneea

OT KHOMKK A-Lock {cM. purc. 1).

* @YHKLWMIO "AMIAVTYIHAS MOAYNALMA" BKIOHAIOT KIIVKOM Ha M300paxeHy CBETOAMONa Crpaga ot

KkHOMKM Mix.
- — 2" — nna uamepeHnn napa-
Sz Select Output Audio Device & Bufter 51..9 7 X METPOB 24-paspsIHbX 3BYKO-
0 Sound Blasrer Audigy - Kernel Streaming :] BblX YCTPOWCTE.
Wil SHEaine & MNyHKT meHo Oscillators 3a-
T i .y Y e =l
96.0  kHz 16 bit sterzo Af : = ing [laeT YMCIO TeHepaTopoR, CUH-
86.2 kHz 16 bit sterec Buffers - XPOHHO M3MEHSIOLLMX CBOIO Ya-
s0.0  kHz 16 bit stereo 32 * 15.0 ms cToTy. 310 BECcbMA yaobHO ans
a0 iz 16-hit Steceoigl o nies 713 | BwCTporo usmepeHuss amnim-
44.1 KkHz 16 bit sterso —I 18bIE SiZe o
. z ere i o TYAHO-4ACTOTHON XapaKTepumc-
32.0  kHz 16 bit stereo  Oscilators: 3 TUKK (C NOMOLLBIO CMeKTpank-
22.05 kHz 16 biv stereo = QK Cancel | woro ananusaropa). Bonbwee
uncno obecneuuBaetr 6Gonee
Puc. 2

OkHo "Buibop ayguoycTpolcTBa W €ero
XapakTepucTuk” usobpaxeHo Ha puc. 2.

YacTtoTy AuckpeTtusauum K paspag-
HOCTb [laHHEIX BEIGUPAIOT B 3aBUCHMMOCTH
OT nocTaBneHHow 3apgayn. Konwd4ecTeBo
W pasmep BydepoB — No oTCYTCTBUIO No-
mex (wenukoB). O6blYHO GonblUKil Cym-
MapHbIii pa3amep Oydepa rapaHTUpyeT Ka-
4YeCTEEHHHIA 3BYK, HO 3aMennseT peakumno
Ha pEerynupoeky napameTpoe cWUrHana —
JacTtoty, amnnautyay, ¢pasy v gp. lNpu Bel-
6ope B kKkayecTBe YyCTpoOWCTBAa MNyHKTa
Qutput to File curHan 3anucoiBaeTcs Ha
AVCK B BUAE CTaHfapTHOro cTepeo(oHn-
yeckoro eBonHoeoro (wav) daitna. B atom
cnyyae BmecTo paamepoe GydepoB yka-
3bBaercy gavrensHocTk (duration) apyya-
Hus daina.

MNyHkT meHio Table Size 3apaet kayecT-
BO NpeAcTaBneHns CUHYCOoNOanLHoro Cur-
Hana, Hanpumep:

2" — nopxopur ans pewesbx 16-pas-
PAOHBIX KapT;

2'' — poctatoyHo pna GonbWWHCTBA
16-paspsiHbIX KapT;

BLICTPHE U TOYHBIE U3MEDEHWS,
Ho 1 TpebyeT Oonee GLICTPOIN MalUWHBL.

CoeeT: ecnu Ball KOMMLOTED CAWLI-
KOM MELJIeHHEIA QNS CUHTE3a CJOXHOro
cUrHana B peanbHOM BpeEMEHW, 3anuiinTe
COOTBETCTBYIOWMIA daiin Ha auck (knasu-
wwu "CtrI"+"S"), a 3atem BOCNpou3BOaNTE
ero, otmeTue NyHkT Wave File B MnaBHOM
MeHI0 W Haxae Ha KkHonky Start.

OcobGeHHOoCTU peanuaaummn
OTAE/IbHBLIX PEXMMOB

OpHo W3 BaxHbIX TpeboBaHWn K KOM-
NBIOTEPHOMY F€HEpPaTopy — HauMeHbLIne
3aTpaTel BpEMEHW LUEHTPanbHOro npouec-
copa. 310 coBeplUeHHo Heobxonumo, No-
CKOJIbKY OOHOBPEMEHHO NPEeAyCMOTpeHa
paboTa B peanbHOM BpeMeHW elle U OByX-
KaHanbHOro KoMBUHWpoBaHHoTo npubopa,
KOTOpBIA COQEPXWT aHanu3aTop crnekrpa,
ocuwnnorpadg, Yactoromep, hasomerp,
BONLTMETP MOCTOAAHHOIO W MEPEMEHHOIO
ToKa, U3MEpPUTENL LYMOB W HENWHERHBIX
WCKaXeHW, MOLHOCTW, MAOTHOCTW aMn-
NUTYAHOrO pacrnpeneneHa BXooHoro cur-

Hana, Takxe paspaboTaHHBX aBTOPOM.
Ona yckopeHua paboTh ynpasnsawwei
nporpaMmmul reHepaTtopa B Hell NpUMeHeH
TabnuyHbIi CUHTE3 CUHYCOWAANLHOTO CUr-
Hana B COMETaHUKU C NUHERHOW MHTEpPNoNs-
uveid mexay yanamu tabnuusl. JononHm-
TensHO NpeaycMoTpeHa BO3MOXHOCThL W3-
MeEHeHMs pasmepa Tabnuubl B 3aBUCUMOC-
™ oT TpebyemMoil TOYHOCTW NpeacTaBne-
HWA CWHycouaansHoro curiana. Paswmep
Tabnuubl CUHYCA 3a0aeTCA B AManasoHe oT
2" no 2*" anemMeHTOB Ha Nepuol, (pakTuye-
CKWM CTPOWTCH TONBLKO OAHa YeTBEpTasn ee
yacte. Bce pecypcoemkue BhINUCNEHURA
Npu CMHTE3E CUIHanoB B reHepaTope Bbi-
MNOMHATCH B LUENOoYUCNEHHON apupmeTi-
Ke B peanbHOM BpeMeHu. B pesynsrare
NPEeANPUHATEIX MEp CTENeHb 3arpy3ku
LeHTpansHoro npoueccopa npu paborte
reHeparopa B peXumMe CUHTE3a ABYXTOHO-
BOTO CMrHana He NpeewiwaeTt 7 % Ha Becb-
Ma M BeCbMa CKpPOMHOM rpoueccope
P-166. MakcumanbHblii 06beM onepaTue-
HOI NamaTK, Tpebyemulii onsa paboTtu ca-
MOt Nporpammel, He NpeedwasT 4 M6.

CrpykTypHas cxema ©Gnoka cuHTesa
curHana npefcrtaBneHa Ha puc. 3.

CWHTE3 CUrHanoB Kavyallleinca YacTo-
TH B JaHHOM npwbope ocyllecTERfeTcs
pasgenbHo No kadvanam. PeanusoBaHbl
cnepywue UWKINYECKME 3aBUCHMMOCTH
YacTOTH OT BPEMEHMU:

— npsamas — yacToTa YBelW4uBaeTcs
CO BpEMEHEM;

— obpaTHas — 4HacToTa yMEeHbLUaeTcs
CO BpEMEHEM;

— TpeyronbHas — nocnepoBaTenbHas
KOMBMHaLWA ABYX Mpenbayunx pexXumMos.

Bce Tpu BHWeoO3HavYeHHBX cnocoba
MOTYT OCYLUECTBAAATLCA B AWHEWHOM WIH
norapumMmnteckom macwtabe BpeMeHu.

B cneupansHOM pexuMme Kadallencs
YACcTOTH OAHOBPEMEHHO UCMNONL3YETCA A0
100 ocumMnNATOPORB, CUHXPOHHO U3MEHSRAI0-
LLMX CBOIO 4acTOTY OAAHUM U3 Tpex yKasaH-
HbIX BhiLE cnocoBGoB B NWMHENHOM Mac-
wrtabe BpemMeHW W pacrnonoXeHHbIX paB-
HOMEpHO B 3alaHHOM JuWanasoHe 4acToT.
JaHHBil pexum npeaHasHavyeH ans BbicT-
poro MaMepeHws amnauTyAHO-4YacTOTHOR
XapakTepucTUKU MCCNefyemblX YCTpoWCTB
C MOMOLLLIO CNEKTpaNbHOro aHanusatopa.

MNpwv unppoBOM CYMMUPOBaHWK CUTHa-
NOB, Kak MeXJAy KaHanamwv, Tak U B clyyae
reHepaLny¥ MHOTOTOHOBOTO CUHYCOWaankL-
HOTO cWUrHana, NPefycCMOTPEH PeXwMm ae-
TOMaTUYECKOI0 OrpaHUYEeHUA 3a1aBaeMoi
aMnNAuTYas OTAENbHBIX KOMMOHEHTOB. 3TO
noseonsieT nabexatk NepenonHeHns ung-
pPOBO# paspsflHOi CETKW Npu cCyMmMUpoBa-
HWUKW U, KAK CNEefCTBUE, BO3HUKHOBEHWUA HE-
KOHTPONWPYEMBIX WCKaXKEHWA BHXOAHOTO
curHana. MNpw oTknYeHU GYHKUUN aBTo-
MAaTUYECKOro OrpaHuyMeHus amnauTynbl
nepenonHeHWe TakXe He JOoMyckaeTcH,
HO CUrHajl Ha BHIXOLE FeHepaTopa MOXeT
npuHUMaTh GOpMY OrpaHUYE€HHON CUHYCO-
WAL perynupyemon amnantyas. Takoh pe-
XXMM MO3BONAET MOAENWPOBATEL NPOLECCH
orpaHVWyeHWs, NpPoVCXodflMe B pasnuy-
HBIX YCWUNWTENbHBIX TpakTax.

Ans cuHTE3a WYMOBBLIX CUFHAanoB WC-
MNONL3YEeTCA reHepaTop TNCEBAoCNyYalHbIX
YUCEN, peanu3yiowmini NUHENHLIN KOHIpY-
IHTHBIA MeTon ¢ ocHoBaHuem 2°°, Mepuog
KOppensiMy reHepUpyemMoro LymMa rnpeBbi-
WaeT ABa Yaca HernpepbliBHoN paboTul Npu
yacToTe guckpeTtusaumm 48 kl'y. Nevepartop
ncepgocnyyaiHelx 4ucen cbpacuBaertcs
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B MCXOQHOE COCTOAHME MPK KaXKO0M Haxa-
T Ha KHonky Start. Mpu renepavwn 6eno-
ro Wyma ¢ paBHOMePHbIM pacnpefiefnieHu-
em Mo amninTyae WCnonb3yeTcs OOMHOY-
Hasi NOCNefoBaTe/IbHOCTL NCeBAOCyYaii-
HeIX yucen. lMpu reHepauwin Genoro wyma
C HOpMasbHBIM pacrpenenieHrem no amn-
JUTYAE KaX/bIA OTCHET BLIXOAHOMO CUrHana
BbIMMCNAETCA Kak Cymma BOCbMW NCeBAo-
cnyYaiiHeIX yucen. Monyvyaemelil npy aT1OM
CuUrHas MEeeT amnUTygHOe pacrpefene-
Hue, BNm3akoe K HopmansHOMY.

[ns reHepauym po30BOro wyma, T. €.
WyMa Co CMNeKTPaLHOW MIOTHOCTLIO, ob-
paTHO NPONOPLMOHA/IEHOM YacToTe, Mnpu-
MEHeH Tak Ha3ulBaemelid anroputm Bocca-
MakkaptHu (Voss-McCartney) [3]. B ocHo-
BE 3TOro MeTOfa NeXuT CYyMMMpOBaHue
pana ucTo4HKKoB Genoro Wyma B nocnefo-
BatefibHo Bonee HW3kux okraBax [4].
B onuceiBaemom redeparope Cymmupyet-
CA mnocnepoBaTensHoCTE 13 32 Takux wc-
TOYHWKOB C OKTaBHO MOHWXAIoLLEnca yac-
TOTOMN, HA4MHaRA CHaCToThl AMCKPeTU3aLmK.
Takum oBpa3om, AnanasoH yacToT, B KoTo-
pPOM BLINONHAETCH 3aBUCUMMOCTL CriekT-
pansHoii nnotHocTu Bupa 1/f, cocraenser
31 okTaBy, nepekpuIBas 1 3BYKOBYIO, W UH-
¢bpassykoByio obnacTi. 3ToT anroputm ob-
najaet BeCbMa BbICOKOW Mpou3BoavTeSlb-
HOCTBLIO 1 0BeCneqrBaeT 4aCTOTHYIO 3aBu-
CMMOCTb CNEKTPa/ILHOM NNOTHOCTW BbIXoD-
HOro curiana, bnuakylo K upeansHoit {1/f).
OtknoHenve (onddepeHumwansHas Hemnmm-
HEWHOCTb) YCpe[lHEHHOI YacToTHOW 3aBu-
CUMOCTW CreHepUPOBaHHOMo TaKM Croco-
Bom curHana or npsimoli NVHUK He NPEBbI-
waet 2 b, 4to pocrarouHo NI MHOMMX

NpakTu4eckuX NMpuMeHeHul, Hanpumep,
LJ15 M3mepeHrs 3neKTPoaKyCTuHecKux na-
paMeTpoB rpomkorosopurteneil [5].

Ona redepauwvn GpoyHOBCKOro wyma,
T. €. LyMa CO CreKTpasibHOM MIOTHOCTLIO,
0BpaTHO NPONOPLIMOHANEHOK KBaApary yac-
TOTHI, UCMONL3YIOTCH MCTO4HKK BeNoro wyma
1 UnpoBoii pekypCrBHLIA GUILTP HWM3KOIA
yaCToTsl C KpYTu3HOoW cnaga 6 nb Ha okTaBy.

Mo ymonuaHWio LLymM reHepupyeTes pas-
nensHo Mo kadvanam (pexum "Crepeo”).
Mpu ycTaHOBKe HA WMHOMKATOPE PazHOCTK
$az NoNoXWUTENsHON BEMWHMHEl Ha BbIXOL,
obouvx KaHanoB nocTynaer mMoOHO(OHWYeC-
KWiA LLIYMOBOIA curHan; npu oTpullarensHoil
pa3HocTu (a3 Ha BLIXO/, KAHANOB NocTynaeT
npoTVBOgasHLIA LyM.

MpakTuyeckne BO3MOXHOCTH

KomnbloTepHble aHanorn naHHoro reHe-
paTopa 3BYKOBLIX 4acToT, KoTopsle MOoru
66l conepHuHaTh Mo KauecTBY CUHYCOU-
panbHoro cwrHana, Habopy ¢yHkUmid n
ypobcTBy paboTsl, aBTOPY HEM3BECTHEI.

lNpumeHeHne B KomnbioTepe 16-pas-
pPsioHBIX 3BYKOBLIX KapT cpefHero Knacca
no3BonseT NoflyuuTs Kod(pPuLIMEHT HEnm-
HEelHbLIX 1 MHTEPMOAYMALMOHHBLIX MCKaXe-
HUWIA CYHYCOWIANBHOMO BLIXOQHOMO 3MeKT-
pUHECKOro curHaia reHepartopa He Xyxe
0,002 %, oTHocuTenbHYID HecTabunb-
HOCTb U TOHHOCTI:- yCTaHOBKM 4actoTel He
xyxe 107°. Takum 06pa30m. B 3BYKOBOM
Ovana3oHe 4acToT AaHHblii reHepaTtop He
yCTynaeT nNo KaueCTBY CMIHAIA OHeHb He-
MAOXOMY NPOMLILUAIEHHOMY TFeHepaTopy
[3-118. Vicnonb3oBaHne B KOMMbiOTepe
BbICOKOKAHECTBEHHIX 24-paspsgHuiX 3BY-

KOBLIX KapT ¢ paboyeil yactoToi puckpetu-
3auun oo 200 k'Y (vanpumep, [6, 7]) noa-
BOSISET CUHTE3MPOBaThL 3BYKOBOW CUHYCO-
waaneHbl curHan, NpeBocxogsaLmii cur-
Ha reneparopa [3-118 no Bcem napame-
Tpam, Kpome, BbiTb MOXeT, TONLKO Benu-
YuHel BBLIXOOQHOW moOLHOCTU. B pexume
Kaualoleiics 4acToTel paspabotaHHbIii
reHepaTop Bo MHOMMX Crydasx cnocobewH
3ameHuTL Takoil npubop, kak PIr3-124.

B cBsizn € Tem 4TO ONUCLIBAEMBIA FreHe-
patop siBNseTCsi AByXKaHalbHbIM, TO, O4e-
BU[IHO, OH MOXeT 3aMeHTL Cpasy [Ba Tpa-
AWLUMOHHLIX {annapaTHelX) reHeparTopa
B K&XA0M 13 peXnmoB. Hammve OBYX He-
3aBUCUMBIX KAHAJIOB C perynmpyemoil pas-
HOCTBIO a3 mexay HuMK no3BonseT uc-
nonbL3oBaTh, FeHepaTop A/ HaCTPOMNKK
u Nnoeepkun ¢asomeTpoB MHQpPasBYKOBOro
W 3BYKOBOro Auana3oHoB. 3[eCk [aHHbIin
npubop MOXeT YCrnelHo 3ameHnTbL Kauii-
6parop dasbl Tuna ®1-4, 3HauUTENBHO
NpPeBOCX0AsA NocneAHWiA Mo TOHHOCTK yCTa-
HOBKIM BeSvuuHbl a3oBoro caBura.

Mpu rexepaumn BOCbMWU HE3aBUCUMBIX
KoneBaTebHbIX NPOLECCOB Ha KaxXablii Ka-
Ha ONuCsIBaembIl npubop 3ameHseT cpasy
16 oTpenkHLIX reHepaTOpOB, paboTalolLyX
Ha JiIBe pa3felbHule Harpyaku. MHorotoHo-
Bblil peXvm NO3BONSET nerko mMofenvpo-
BaTb CNIOXHbBIE COCTaBHble CUMHALI A5 Ha-
CTPOMKN 1 NOBepKK uameputeneil Hemnu-
HEWHBLIX 1 WHTEPMOAYNALMOHHBIX MCKaXe-
HUI 3BYKOBOIo 1 MH(Pa3BYKOBOIO Auana-
30HOoB. MNopobHbIe NPOMBILLNEHHLIE reHepa-
TOPbLI aBTOPY HEWM3BECTHDI.

B pexwume cuHTe3a LWYMOB 3BYKOBOIO
AWanasoHa 4acToT pazpaboTaHHblii reHepa-
Top B GoNbWMHCTEBE MPpUMEeHeHwid BriofHe
MOXeT 3ameHuTs npubopel 2-37 v [2-47.

PaspaBorannblii  LUngpoBoii  gByxka-
HAIBHBIA  TEHEPATOP CUHYCOMAANLHLIX,
MPAMOYIONBHBIX 1 LUYMOBLIX CMIMHAOB 3BY-
KOBOW 4aCTOTHl NO3BONSET CTPOUTL 3KOHO-
MUYHYIO 1M KOMMAKTHYIO W3MEPUTENLHYIO
nabopatopwuio, obnagalollyio B TO Xe Bpe-
MS BLICOKUMI METPONOMMHECKUMI Xapak-
TepucTKamMu, OrpaHyeHHBIMIW TONBKO Ka-
4eCcTBOM mcnonL3yemoro LIAMM.
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C NPUXOA0M JIETa U3 PACKPLITLIX HACTEXs
OKOH 4aCcTo OOHOCATCS nonynspHule
Mefoaun, COnpoBOXAaemble NMoBuUTeNb-
CKUM neHvem. 3T0 — Kapaoke, UHTepeC-
HBIA 1 NOBUMBIA MHOTUMK By, Jocyra.
Mpupymanu aty 3abasy, Kak M3BECTHO, M30-
BpertarentHule AnoHuUsl. C wvx nerkoil pyku
©OHa pacnpoCTpaHunack No BceMy MUpY.

1 I pomsocts

28] Kapaoke Ha komnbloTepe
g A FOPSIYKWH, r. Kpiurbim Yensburckoii o6.

Mogrniouns mMuKpodoH, npuUcTynaiite
K nporpammHoil HacTpolike. BulaBaB cuc-
TEMHbI MUKLLEP, OKHO KOTOPOro nokasa-
HO Ha pMC. 1, ycTaHoBuTe Xenaemylo
rPOMKOCTL BOCTPOU3BENEHWUS] BOCTIPUHM -
maemblx MukpodoHom 3BYKOB. Ecnu paxe
npu yCcTaHoBKe perynstopa Ha MakCHUMyM
IrPOMKOCTL K&XeTCsi HepOCTaTOqHON, Che-

MporwocTe 3oy Cy 0 Nasepror M. BrOQ Mswpodon
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Hacrpoixa
eakek ACIT Audo
Puc. 1

JInga toro 4ytobul nete NOBUMble NecHu
nog OPKECTPOBYIO MY3bIKY B KOMMAHWK
npy3ei, coBCem He obnzatensHo npuob-
perark JopOroCTosALLMIA fOMaLLHWIA KMHO-
Teatp ww DVD-npourpsiBatens ¢ ¢yHk-
uveid kapaoke. lNpwHuMas Bo BHumaHwe
YHMBEPCANbLHOCTL KOMMbIOTEPa, MOXHO
6e3 ocobulx yocunuii oCHaCTUTL Kapaoke
pomatlHuia MK,

Insi atoro notpebyeTcs 3ByKoBas kap-
Ta (ctepecgoHuuyeckan wm ¢opmara
5.1) ¢ mukpodoHHbiIM Bxogom. Bmecto
Hee MOXHO WCMNONbL30BaTh 3BYKOBOW KO-
nek crangaprta ACS97, vHTerpympoBaHHLIN
B NOBYI0 COBpPEeMEHHYIO MAaTEePUHCKYIO
rnary. Kpome Toro, noHagoburcs Mmukpo-
doH — 3NeKTPeTHulil, guHamMmuyHieckunii,
JNIEHTOYHBIA 1NKU KOHLEHCATOPHLIA. OnTu-
Ma/IbHLIA, Ha MO B3rnsg, BapuaHT 3a-
KMoHaeTCsl B MCnonk30BaHuK JuHamMmunye-
ckoro mukpodona. [Npw nokynke peko-
meHgylo cpasy obpatwTe BHuMaHwe Ha
npunaraemblil K MmukpogoHy kabens. Ero
InunHa ponkHa BTk nOCTATONHON AR Ne-
HWAl He TONbLKO 3a KOMMBIOTEPHLIM CTO-
oM, HO U Ha BO3MOXHO GonbwieM pac-
CTOAHWI OT KOMI'IbIOTepa.

MNognioumTe MUKPOGOH K CUCTEMHOMY
6noky komnetoTepa. HyxHoe rHezno Haxo-
LAMTCH Ha elro 3aflHeil navenn. Ha nepeg-
Hel Nadenn COBpeMeHHI:IK CUCTEMHbBIX
6nokoB MuKpogoHHLINA BXOp, HacTo aybrm-
pOBaH, 4To Co3[aeT Heocnopumoe YAo6-
CTBO NP HaCTOM MNOAKICHEHM WKW OT-
KIMoYeH MUKpodoHa.

CranpgapTtHein wrekep (jack) mwkpo-
¢doHa wumeeT, Kak npaBuno, puameTp
6,3 MM, a rHe3po MuKpodOoHHOro BXOAa
3BYKOBOI KapTel pacCcH1taHo Ha nogkio-
YeHue LWTeKepa mMminijack pguameTpom
3,5 mm. Moatomy notpebyetca npuobpe-
CTu CneluanbHblid NepexoaHwuK.

Hononumre ibHbie napame Tpbl: Murpodon

Lpyrve napamerpol - -

3BYKOBOA rnare.
[t Mic Boost

Puc. 2

LyeT HaXaTb Ha IKpaHHylo knasuwy "Ha-
CTPOWKK", OTKPLITE OKHO, n3obpaxeHHoe
Ha pMC. 2, 1 OTMeTUTL B HeM nyHKT "Mic
Boost”™ (mukpodoHHbIil younuTens).
3aTeM ycTaHoBuTe npuKnagHoe Mpo-
rpammMHoe obecneveHve. B npocteiiuem
BapuaHTe nocTaTto4yHo nioboro Nporpamm-
HOro ayauoryienepa, HanpuMmep, npour-
poiBarens Windows Media Player. C ero
NOMOLLBID MOXHO BOCMPOW3BOAWTL MO-
HpaBuBlUKrecs MP3, WMA v ppyrve aypou-
oaiinel. Ytobel 3arnyluuvts 3BydaHuve
opurvHansHoll BOKaNeHOW napTum, OT-

Boicokue uacToter  teHble | J__..__._‘_H_ fonsiue
Y i W

FTHANEMEHTEI NOZBONROT HSMEHTL APYIWE NBPaMETPE!
seyuanmns. Moapobrbie CBEIEHHA NPUBENEHDI B AOKYMENTALIA N0

KpoiiTe B okHe "KoHdurypauum 3ByKoBOIo
ycTpoiicTBa AC97” rnokasaHHylo Ha puc. 3
3aknanky "3BykoBoi addeKkT" u Ha naHe-
v "Kapaoke” oTmetsTe nyHKT "Togasne-
Hue ronoca”.

Ellle oguH BapuaHT peanusauun Kapa-
OKe Ha KOMMbloTepe COCTOMT B YCTaHOBKe
nporpammMmHoro Kapaoke-fneiepa. K wmx
4Yucy OTHOCATCS, Hanpumep, vanBasco's
Player <http://www.vanBasco.com> u
Karacke GALAXY Player. CnocoBHOCTBIO
npourpelBatk Kapaoke-gaiinul  Hagenex
v nonynapHeliil Winamp. Cospgatenu 3tmx
MPorpamMmmM OCHaCTUAKW KX PA3JIUHHBIMUK 10~
NoNHWTENbHBIMK  PYHKLIMAMK, Hanpumep,
BO3MOXHOCTBLIO M3MeHeHKMs Temna 1 To-
HaflbHOCTK menoguu. [lpepycmoTpeHo
1 CoXpaHeHwe CNIOB necHW B TeKCTOBOM
cdopmate OJI8 nocrnegpylolleld nedat Ha
Bymare.

Momumo MporpaMmmHoro  Kapaoke-
nneepa NoHaaobaTcs My3slKallbHble Ka-
packe-aiinkl. OHv MmeloT pacluvpeHwve
vmeHu kar n gocTynHel N8 CKaynBaHWs
B WHTepHeTe, B Tom uucne Ha caiitax
<http://www.karaoke.ru> v <http://
www.karaoke.nm.ru>. [lo cTpyKType
karaoke-daiinel cxoxun ¢ dainamun dop-
mara MIDI. Ho, kpome My3elKanbHOW mH-
¢opmalmm, B Hux pobaBneHa TekcToBas
nopoxka. lNneilep CUHXPOHHO C menogreil
BLIBOOMT CNOBA neCHW Ha 3KpaH MOHWUTO-
pa. B npuHumne, vcnonb3ays crnelmalisHoe
nporpammuoe obecnedenne, nioboil
MIDI-cpaitn moxeT ©OuiTe npeobpasoBaH
B karaoke-daiin.

MoxHo  wcnonb3o-
BaTb w1 pauokm DVD-
Karaoke, Buinyckaemble
Ons OLITOBLIX poMalHmX

KuHoTeaTpoB w DVD-

E 311 NBPAMETPBI NO3BOASIOT BBINO/HMTL TOHKYIO HACTPORKY npourpblé)a'reneﬁ. Onu
e 3anucanbl B opmate
DVD-Video » copepxart

Feniogprdictetins Sy cOOpPHUKKM  NONYNSIPHLIX
371 NapatMeTPL! 3A0A0T TEMOD SBYYAHMS. melliogvii ¢ Ha3BaHWAMMK

f Bpopge "100 xutoe". Ta-

Huizkue vacToThr MEHELLE j'____._— fonkiue Kue AMCKU MOXHO C YC-

! nexoMm npourpeiBate Ha
KOMMbIOTEpe,  Hanpu-
Mep, C MoMOLULIO npo-
rpammuoro DVD-nneite-
pa PowerDVD (cmM. moi0
== crateto "HomallHnil Te-
aTp” Ha KomneloTepe”
B "Paguo”, 2006, N2 6, c.
32). Ana Hux xapaktep-
HO oTobpaxeHue CNOB
necHu Ha ¢QoHe puHa-
MWYHOIO Bupeopsana
B OT/ivdMe OT KOMMbKO-
TepHoro kapaoke, e
nemMoHCTpauus CINoB
npoucxoauT Ha craTuu-
Hom ¢oHe. HO Ha Takux
nuckax He npepycmoT-
peHa BO3MOXHOCTE MBMEHATL TemMN K1 TO-
HaNLHOCTK Menoguu. Toflbko He nyTaiiTe
3T AWCKM C Kapaoke-AuCKamu Ha
3000 neceH, BXOAasLKMA B KOMNNEKT no-
MallHUX KWHOTeaTpPoB W MY3bIKaJIbHbLIX
LIeHTPOB NPou3BOACTBa Kopelckux GupM
Samsung 1 LG. WX HeBO3MOXHO Bocnpo-
M3BeCTU C MOMOLLLIO KomnbloTepa Mo
NpuHKHe NPUMEHEHUs CnelualibHOro Ko-

AupoBaHua nHbopmaLmn.
Ha ocHOBe BCero ckasaHHOTo MOXHO

6e3 ocobuiX TpygHOCTel peanv3oBaTte Ha
KOoMIMbIoTepe QYHKUMIO Kapaoke, TexHu-




Kougpurypauna 3eywoporo ycTpolctea AC97

HeCKM HW B 4em He YCTYMaloLylo aHano-
rMyHoin QYyHKUMKM OOMaLIHWX KuHoTeaT-
poB, DVD-npowrpulBateneil u my3aslkalb-
HeIX LeHTpoB. Mo 3kcnnyaTauMOHHBIM
BO3MOXHOCTAM KOMMbIOTEPHOE KapaoKe
noka ycrynaeT peanvy3oBaHHOMY B BbITO-
BbIX ayauocuctemax, paspaboTumku Ko-
TOpLIX NpegaaratoT notpebutento Bce HO-
Bile 11 HOBLle Onumm.

910, Hanpumep, rofloc conucrta, 3a-
NnUCaHHbliA B OTOENLHOM Kanalle, Fpom-
KOCTb KOTOPOI0 MOXHO M3MeHsiTh Heda-
BUCUMO OT TPOMKOCTK aKKOMNaHemeHTa.
lMpepycmoTpeHo aBTOMaTUHECKOE Bbl-
KNioYeHWe ronoca conucTa B MOMEHT Ha-
yana neHws B MUKPOQOH u BKIOYeHne
ero, Kak TonsKo Bel cienanu nay3sy. Ciopa
)K€ OTHOCHATCH BO3MOXHOCTL MEHWS nya-
TOoM, OHOBHIN BaK-BOKal, peXum KOH-
KYpCa C BLICTABNIEHMEM OLIEHOK, aygWo-
agdekTsl "annogucmenTsl”, "axo”. Ocra-
eTCl HagesTLCH, 4To nporpaMmmHoe
obecnevenue 1 myssikansHule dopmars
Ons komnetoteproro Karacke 6ynyt co-
BepLUeHCTBOBaTLCH.

Penaxrop — A. Jonrui, cKpUHLLIOTE — asropa
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NMpuMmeHeHne MUKPOKOHTPOMNEPOB
cemencrtea ADuC70xx

. PEAbBKHWH, r. YnesiHOBCK

Moaynb LIAM

B MK ADuC70xx pa3Hbix mogudvkaLmii
MMEIOTCR o HeTeipeX 12-paspsaHsix moay-
nein LIAI, keokaplil u3 KoTopbix MoxeT pabo-
TaTb HAa HAarpPy3Ky C aKTMBHLIM CONPOTHBNe-
Huem He meHee 5 KOm 1M eMKoCTeIo He Gonee
100 n®. Bpems ycTaHOB/NEHWSI BoIXOAHOIO
Hanpskerus — 10 mke. MuHumvansHoe Ha-
npsbkerue Ha Bolxope LIAM (cootBeTCcTBYET
HyneeomMy kopy) paBHO Hymio. Makcumans-
Hoe (kop, 4095) moxeT BTk BebpaHo paB-
HbIM HAMPSEKEHWIO HA BeiBOAE V. (2,5 B npu
pabote ¢ BHyTpeHHum WOH), Ha BeiBoge
VDACREF (nopaBaeMOMy OT BHELLHENO UG-
TO4HMKA) MK Ha BbiBOAE AVDD (Hanpsike-
Hue nutadns). JiuneiinocTes LA Heckonkko
YXYALLAETCH HA HAHATBHOM W KOHEHHOM Y4a-
CTKax XapakTepucTuku npeobpazoBaHus B
vHTepBanax kogos 0—100 v 3995—4095.

MOHUTOP HanNps>XXeHWs NUTaHus

370T y3en cneivTt 3a Tekyllum 3Haqe-
HUeMm HanpsiXeHwsl Ha Beleoge IOVDD v re-
HepupyeT 3arnpoc npepbiBaHus Mpu ero
YMEHbLIEHU HLXKe Mopora. NporpammHo
MOXHO YCTAHOBUTL MOPOroBLIM YPOBeHb
paBHem 2,79 unn 3,07 B.

Komnapatop

Bxopel BcTpoerHoro B MK komnapato-
pa HanpsbxkeHwsi oBbeiMHeHE! CO BXOOamMM
aByx kananos ALM. Beixog Komnapartopa
MOXeT OblTb NPOrpamMMHO  NOAKIIOYEH
K KOHTpOJIepy npepsiBanuii, Bxogy MM,
yany aanycka AL, a Takxe coefimHeH C
BuiBogom CMPOUT. CmellleHre Hynsl KOm-
naparvopa He npeBslllaeT £15 mB npu wn-
purHe 30HbI NMcTepesuca 2... 15 mB. Bpems
peakuun — He Bonee 1 mKc.

Mogyne LUVM

OcCHOBHOe Ha3HaqYeHWe 3TOro mMopny-
ns — ¢opMupoBaHue CUIHasIoB yrpasrne-
HUA MHBEPTOPOM /15 NuTaHusa TpexdasHo-
ro snekTpodBuratens. Ha wecTtu Boixopax
OH BLI@ET TPW Napbl MOLYNWMPOBaHHBIX NO
LUMpUHE (CKBAaXKHOCTHU) UMMNYNLCOB.

CKBaXXHOCTLIO KaX/aol napbl CurHanoe
MOHO ynpaBnsTe pazfensHo. OpuHako-
BbIMU 1151 BCEX TPEX Nap NporpaMMupyioT-
€51 4acToTa NOBTOPEHUs MMYNECOB U [Tn-
TENBLHOCTL 3allMTHOWN nay3bl MeX/y OKOH-
HYaHrem ofHOINo N3 MMNYyNsCoOB Napbl 1 Ha-
HanoM KOMMJIEMEHTAPHOTO Emy.

Bbazoeoir gons nporpamMMmmpoBaHus Na-
pamverpoB LLUMM cnyxur TakToBas 1actota
sanpa. CKBaXHOCTL Nap CUMHANOB 383107
B 16-pa3papgHuix peructpax MMR. Oxa mo-
KeT namenaTees o1 0 % (Het umnynbca) po
100 % (HeT nay3ul). MakcumasbHas yacro-
Ta vmnyNeCoB — 1/4 TakTOBOW yacToTH A~
pa, muHumMasHan — 1/131070 aToit Benn-
YuHbl. JNUTensHOCTL 3alMTHON Nay3sl MO-
XeT NprHUMaTE 3HadeHus ot 0 0o 2046 ne-
PMOLOB TaKTOBOI 4acToTel Appa.

Kaxaplil n3 wecTw BLIXOLOB mMOpynst
LLIMM moxeT BT NporpaMmMHO OTKIIOHEH,
a BeIXOOHBIe CrMHaNLI NoGoI 13 Nap MOXHO
nporpaMmMHo nomeHsiTe mectamn. MNpegyc-
MOTPEHO TakXe NporpammHoe BKIIoYeHue
BLICOKOYaCTOTHOIO 3arofiHeHnsi reHepu-
pyeMbiX UMMYNLCOB, 4TO obrneryaer ranb-
BaHWYECKYIO Pa3BA3Ky MUKPOKOHTpONlepa
OT Lieneil ynpasiieHus 1 nutaHus gBurate-
NI C NOMOLLBIO BLICOKOHaCTOTHBLIX TPaHC-
¢dopmartopos. [pu TakToBoI HacToTe Appa
44 MIy yactoTta 3anonHeHusi MOXeT BbiTe
oT 46 k', po 11 Ml

CKBaXHOCTb MMIMYSILCOB MOXHO U3Me-

HATL OQWH WM Ba pa3a 3a nepuof, NMOBTO-
perua. Bropoe namereHue, ecnv OHO 3a-

[aHO, NPOMCXOAUT B CepefivHe nepuoaa,
4TO JaeT BO3MOXHOCTbL eHepupoBaTb
acmmme'rpmquble CUrHalul.

Beieog, PMVISYNC MOXeT CRy>XUTb Bbl-
XOA0M BHYTPEHHETO Ui BXOAOM BHeLLHe-
ro CUHXPOUMNYNLCA. JNMTEeNbHOCTL BHYT-
pPeHHEro nmnynsca — NnporpammMupyemas.
Curnan, nopanHulin Ha Bxop PWMTRIPog-
HOBpemMeHHO oBpLIBaET MMNYILCHl Ha BCEX
BLIXOJax mopynsi.

MopTsl BBOOa—BLIBOAA 06LIEero
Ha3HaueHWs

MK cemeiictBa ADuC70xx umetot go 40
[ByHanpaBfieHHLIX nuHUIA  BBoAa/BLIBOAA
obuwero HasnauseHust (GPIO — General
Purpose Input-Output), ycToiuunBLIX K BO3-
[elCTBUI0 BHeLLHero HanpskeHusa o 5 B.
B pexume BXoloB OHW COeMHEHL! C MAlo-
COM WCTOHHMKA MWUTaHWs Yepe3-BHYTPeH-
HWe Pe3ncTopsl (Y HEKOTOPLIX NUHWIA 3TK
Pe3ancTopbl MOXHO MPOrpPaMmMHO OTKIIO-
yute). B pexume BoxopoB NuHum GPIO
cnocobHul oTaaBaTs TOK o 1,6 mA.

JlHum CrpyNNpOBaHhbl Mo BOCEMb B MATb
noptoe PO—P4. Kaxpomy nopTy BuloeneHs!
yeTelpe pervctpa MMR. Wcnonssys wx,
MOXHO 337aBaTh (PYHKLMIO KaXOon NuHmm
(GPIO 1num anbTepHATVBHYIO) 1 HANPAB/IEHWE
nepefaqu CurHasia (Bxop wnu BelXog), uame-
HSITb JIOMMHECKe YPOBHW BLIXOAHLIX CurHa-
JI0B W @aHANIMBUPOBAaTL YPOBHW BXOIHBIX.

WHTepdeicHble Moaynu

BctpoeHHule wHTepdelicHsle mopynu
UART, SPI, FC MK ADUC70xx NoaKioueHb
K BbIBOAAM MUKPOCXEMb] Yepe3 MymbTUriek-
cop nocnepoBatensHoro noprta. Mopyns
UART yHKLMOHANBHO aHasionvieH cTaH-
J[aPTHOMY KOMIMBIOTEPHOMY Ha MUKPOCXEMe
16450 v vmeeT pecsTe nHTepdeNCHBIX Nu-
Huia RTS, CTS, SIN1 (RDX1), SOUT1 (TXD1),
RI, DCD, DSR, DTR, SIN2 (RXD2), SOUT2
(TXD2). CkopocTs obmena uHbopmalyei,
LUIMHA COBa, Haul1e/OTCYTCTBUE KOHTPO-
JIfl 4ETHOCTW, pa3peLueHne NMpPepbIBaHwii No
pasnuiHbIM CoBLITISIM 1 IPYTME NapameTpbl
HacTpoiikn UART 3apalorcs nporpammHo.
B kauecTBe Ba3oBOl npu YCTaHOBKe CKOPO-
cTv oBmeHa UCNOJL3YETCH TaKToBan HacTo-
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Ten. 208-28-38

Mpuem crarteir: mail@radio.ru
Bonpocsi: consult@radio.ru

PAAIMO Ne 3, 2007

Ta sigpa. Ecnun ona paBxa 41,78 MIy, moxer
BbiTb 33 4aHa ckopocTs o 115200 Boa.
UART Takke nopaepxuBaeT cETEBOI pe-
XUM € afpecalpeil, 4TO NO3BONSET BKIIO-
uvate MK B 256-y3noByio nokailbhylo CeTb
C OAHUM NN C HECKONBKUMI BeQyLLMMK.
MocnepogatentHullh  nepudepuiHiii
vHTepdeiic SPl obecneunBaer nonHopyn-
NeKCHbIA 0BmeH uHbopmalmeit C BHELLIHUM
YyCTPOMNCTBOM B KOH(puUrypauum Befyliero
Wi  BeflOMONoc CO CKOPOCTLIO  fo
5,6 MBwut/c. MakcumaneHas yactoTa TakTu-
poearus SPl —1 /8 TakToBOM yacToTLI Appa.
OBa O[MHAKOBLIX KOHTPOJUIEPA WHTEp-
deiica I'C paBotaloT B pexumax Bepyllero
1 BenomMoro (¢ pacnosHaBaxuem obliero
BLI30Ba) 1 obecneynBaioT apbuTpax B cetw
C HecKonbkumy Begylumu. OBmen no FC
MOXeT TMpPOWMCXOAuTbL B CTaHOAPTHOM
(100 k') u B 6uicTpom (400 KI'L) pexmmax.
Kaxpaomy u3 KOHTpoOnnepoB mMoryt 6uiTs
MPUCBOEHHI MO [IBa CeMUpaspsiiHbIX aape-
ca BeOOMOro, 3HaqyeHWsi KOTOPLIX 3adaloT
nporpammio. Koutponneps I'C nopaep-
XUBaIOT Takxe onepauumn ¢ Bydepom FIFO.

Mporpammupyemas normyeckas
marpuua

Moayne nporpammMmupyemoil norusec-
Kot matpulsl (MJIM) coctonT us paByX He3a-
BUCUMBIX BNOKOB N0 BOCEMb YHMBepCaslb-
HbIX NIOrMHeCcKnX anemeHToB. lNporpammm-
poBatwe MNJIM npon3BogmnTCA 3aNUCLIO KO-
[I0B B npenHa3Ha4yeHHLIe /1A 3Toro pernc-
Tpel MMR. BoixogHbie curnansl MJIM moryTt
nocTynars Ha KOHTpONnep npepbiBaHwiA,
sanyckats AL unu npovsBonsHeim obpa-
30M MCNONL30BaTLCH NPOrpamMmMoil 1 BHeLL-
HUMW YCTPONCTBaMu.

YnpolleHHas cxema oflHolo 3flemMeHTa
MM nzobpaxena Ha puc. 3. MNpeobpaso-
BaTenk koaa D5 moxer BuiTe 3anporpam-
MUPOBaH Ha BbinonHeHwe nioboid nornyec-
Kol PYHKUMKM OBYX NepemeHHBIX, KOTopkle
BbIBMPAIOT NPOrPaMMHO € NOMOLLLIO MYJb-
Tunnekcopoe D1—D4. B zaBucumocTu ot
cocTosHusi MynsTunnekcopa D6 peaynstar
npeobpa3oBaHus MOCTYNaeT Ha BbIXOA 3Nne-
MeHTa HenoCpedCTBeHHO WK 3anommHa-
etTca Tpurrepom D7.
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TunoBoe Bpemsi pacrnpocTpaHeHus
curuana mexy BelBopamu MK — Bxogom
u Beixogom MJIM — 12 He, 3afiepXKa B of-
Hom anemetrTe MJIM — 2,5 He.

BcTpoeHHbie Taiimepbl

B MK cewmeiictBa ADuUC70xx wmetoTcs
[Ba Tailmepa oblero Ha3waueHwsn (TO
u T1), "raiimep npobyxpenns” (T2) n cTo-
poxeBoii Taiimep (T3).

B raiimepe TO (16-pa3psigHom) ecTs pe-
rMCTP 3arpy3ku HayanbHOro0 COCTOSHWA
U nporpaMmupyemblii NpepBapuTensHbIA
penutens. Tanmep NOACHUTHIBAET TakTo-
Bble UMNYNLCHl SApa B Npsimom wnu B 06-
paTHoOM HanpasneHu. an NnepenonHeHu
Wi @HTUMEPENONHEHU CYeTHnKa Taimep
MOXEeT reHeprpOoBaTh 3anpoc npeposiBaHus.

Taimep T1 (32-paspsoHeiin), kKpome y3-
noB, vmelolmxcs n B TO, cHabxed Takxe
perucTpom 3axBata TeKyllero 3HadqeHus.
37107 TaliMep MOXET CHMTATL He TOJLKO Tak-
TOBble UMMYNLCHI S1pa, HO 1 UMMNYNLCH 06-
pasuoBoil uactotel DAMNY (32768 Iu),
a TaKkke BHeLUHWE WMMMYNLCLl, MOCTynako-
Ume Ha OAmMH K13 OBYX NMpefHa3HayYyeHHbIX
Ans atoro BeleogoB MK. BeixogHoid curtan
Tailmepa T1 MOXeT HE TONLKO CNYXUTk 3a-
NPoOCcom NpepblBaHun, Ho 1 3anyckats AL,
Kpowme Toro, taiimep T1 cnocoben pabo-
TaTe B peXume 4acoB peabHOro BpemeHu,
noacHMTLIBas MMMNYNBLCH 4acTOTOMN
32768 Iy B dpopmaTte "yaCbl—MUHYTEHI—Ce-
KYHObI—COTbIE [0S CeKyHA .

"Taihimep npobyxpeHus” T2 (32-pas-
PAOHLIA) CunTaeT MMMYNLCH YacTOTON
32768 l'y. OH cHabxeH NpepBapuTenb-
HbiM pgenuvTenem u NopobHo Taiimepy T1
MOXeT MCNOMNL30BaTLCA B KaveCTBe HacoB
peansHoro Bpemenu n Aas (GopmupoBa-
HWUA MMNYNLCOB 3anycka ALLM.

CropoxeBoii Taiimep T3 no cTpykType
nopober Taitmepy TO, HO cuvMTaeT MMNYNbL-
cbl HacTtoToi 32768 u. Mo ucteveHun 3a-
JaHHOW BelepXKy (OHa MOXeT foCTurare
512 c¢) Talimep renepupyer 3anpoc npe-
peIBaHUs UNK MoflaeT CUrHas YCTaHOBKU
MK B ncxopHoe coctosHue.

OTtnapoyHas nnara

Ins makeTupoBaHusi ycTpoicTs Ha 6ase
MK cemeitctea ADUCTOxx 1 oA OTNaaKm ux
nporpamm ¢upma Analog Device npepna-
raet oTnafgoyHble Mnarel, Ha KOTOPbIX, KpO-
Me Camoro MUKPOKOHTPOSNepa, yCTaHOB-
nexHsl camble HeoBxofymble uHTepdeiic-
Hble Y3nbl 1 cTabunu3aTop HanpsKeHus Nu-
TaHwsa. Cxemy ogHoON n3 Takux nnar (EVAL-
ADuC7026QS) v pyKOBOACTBO no ee wC-
NONL30BaHWIO MOXHO HaliTu B [4, 5].

ABTOP M3roToBMN U NCNoNbL30BaU1 B pabo-
Te YNPOLUEeHHYIO OTNafcHHyo niaty, cobpas
ee no cxeme, nokasaHHoil Ha puc. 4. MNomun-
mo MK ADuC7026 (DD1), Ha nnate umeetcs
mukpocxema DA2 (npeobpazoBarters ypoB-
Heit RS-232-TTJ1) ¢ anementamu, HeoBxo-
Aumsivu Ans ee pabotsl. OHa NO3BoNsieT He-
pea pastem X4 coegmrnts UART MUKpOKOH-
Tponnepa ¢ noptom COM komnetoTepa, uTo
naeT BO3MOXHOCTL 3arpyXate Nnporpammel
so Flash/EE. Ecnu ans nporpamMmmnpoBaHnA
BHYTPeHHel namsitu 6yner wcrnons3oBaH
nopt JTAG (pa3bem X2), mukpocxemy DA2
MOXHO He YCTaHaBNnBaTb, OCTABUB BLIBOAbI
61, 62 DD1 ceoGopHeimu. [MpevmyllecTBo
uHTepgeiica JTAG — BO3MOXHOCTL HE
TONLKO 3arpy3Ku, HO 1 OTNAAKKU NPorpaMmbl
HernocpencTBEHHO B MUKPOKOHTPONEpe.

[MuTaHwe Ha oTNafouHylo MnaTy (pass-
em X3) nofaioT OT MCTOHHMKA HalpPsXeHus
5 B, paccyuTaHHOro Ha MaKCumasnbHbli
TOK Harpyaku He meHee 100 MA. MMoHuXeH-
HOE nHTerpaneHelM ctabunusatopom DA1
po 3,3 B Hanpsxerve HenoCpeACTBEHHO
nutaeT Bce LudpoBkle yanul. B uenu nuta-
HKUA aHanoroBoil yactu MK DD1 npepyc-
MOTPEH nomexonogaBnsailowmin GuneTp,
06pa3oBaHHbIil anemeHTamu L1 (Hagetan
Ha NpoBof, peppuToBas "bycuna”™), R7, C3

n C4. WmenHo Takas cxema opraHu3auum
NMuTaHWs pekomenaoBaHaB [1].

Llenu "umncpoBoro™ u “aHanorosoro” 06-
X NPOBOAOB, COeAMHEHWs1 C KOTOPbIMU
obo3HaueHbl HA CXeme COOTBETCTBEHHO
cuMBoramm 3em u Lud.3em, [OMKHBI BT CO-
elMHEHLI MeX Y COBO0I TONLEKO B OHOIA TOY-
Ke. PekomeHgyetcs, uTobel 3Ta TO4Ka pac-
rnonarajacs B Mecte NOOKNoHeHWss K nnate
MUHYCOBOI0 NPoBOAa UCTOHHKKa HanpsiKe-
Hua 5 B. 310 no3BonuT MUHUMM3NPOBaTb
BNUAHKE MOMEX, CO3AaBaeMbIX LM(POBLIMIA
yanamu MK, Ha TOYHOCTE 1 pa3peLuatoLLyio
crnocobHoCTes BCTpoeHHoro ALLM.

Onsi nopauv ynpaBnsiolWmnX CUrHanoB
nonb3oBaTtenem npeflHadHaqyeHsl KHOMKK
SB1— SB4. YcTpoicTBOM BLIBOZA CRYXKUT
6yksenHo-uudposoit XKW HG1 co BecTpo-
€HHbLIM  KOHTPOMNepoM, COBMeCTUMbIM
¢ HD44780 ¢pupmul HITACHL. MopcTtpoeu-
Hbim pe3ucTopom R10 perynupyior Kou-
TpacTHocTe 2KKW. Tpu HanpsixeHuu nuta-
Hua XKKU 3,3 B Heobxogvmoe ans nonyye-
HWA ONMTUMalLHOI KOHTPACTHOCTK Hanps-
XeHwe Ha BolBoge 3 WHAWKaTopa MOXeT
OKa3aTbCs oTpulaTeNsHuiM. VeTouHuK oT-
pylartenbHOro HanpsixeHus cobpad Ha
anemenTax R8, R9, VT1,vD1, VD2, C12
1 C16. Heobxopumuie ons ero pabotsl vm-
nynkcbl Ha BoiBoge 19 MK DD1 ponmkHel
61Tk CpopMUpOBaHE NMPOrPaMmMHoO.

JononHuTensHbIMU MHOWMKATOPamMu Cny-
»ar ceetoamonbl HL2 n HL3. XXenarvensHo,
41066l OHW BeNK € NOBLILLEHHOI CBETOOT-
nayeil, MoCKOMNbKY TOK Harpy3ku BbIXOAOB
MK He pomkeH BeiTe Bonee 1,6 mA.

Knonkwu SB5 "Reset” n SB6 "Download”
npepHasHayeHsl COOTBETCTBEHHO ISl Me-
peeopa MK B ncxofiHoe COCTORIHWE 1 B pe-
Kum 3arpy3ku Flash/EE yepes UART.

lNopanHoe Ha paszbem X1 Hanpsxedwve
nocTynaeT Ha BXxof, BCTpoeHHoro ALM MK.
Peauctop R4 HyxeH ons Toro, utobel Ha
ncespopvddpeperumantHom Bxope AL
ADCNEG (ebleog, 9 DD1) HanpsikeHvie He
BHILLNO 3a  ponycTumsle  npefensl
(0...1 B otHocuTensHo AGND). Kpome To-
ro, oH otgensiet Uens ADCNEG ot obulero
npoBoga.

PASPABOTKA NPOrPAMM

Ons toro urobel HanucaTb KU OTNAAUTL
nporpammy 515 MK cemeiictBa ADUC70xx,
MOXHO WMCTIONL30BaTh OAHY M3 HECKONLKMX
WHTEPaKTVBHLIX Ccpef pa3pabotkn (IDE).
N3 Hux Hambonee n3eeCTHo IDE IAR BAARM
¢bupmbl IAR u IDE uVision3 ¢upmel Keil soft-
ware. O6e cpepsl umeloT BecnnarHeie pe-
MOHCTPALMOHHEIE BEPCUM, ROCTYMHbIE Ha
cailTax npouv3BoguTeneil <http://
www.iar.com> v <http://www.keil. Gom>
cooTBeTCTBEHHO. B 310l cratbe Oymer
pacckasaHo o paborte co cpepoi IAR
BNARM eepcum 4.30a. MNpusefeHHas WH-
<dhopmaLma oCHOBaHa Ha matepuanax [6].

IDE I1AR EWARM BknioyaeT B ceba cne-
nyolue MHCTPYMeHTalNbHble CPeacTBa:

— komnunsitop AR ARM C/C++;

— accembnep IAR ARM;

— YHUBepCalbHulil KomnoHoBLKk AR
XLINK Linker;

— nporpamMma noctpoenusi 6ubnuoTtek
IAR XAR Library Builder;

— Ha6op 6ubnuotek IAR XLIB Librarian;

— TeKCTOBHIN peflakTop;

— MeHe[Xep NPOEeKTOB;

— yTunuta GopMUPOBaHUA KomaHAHOI
CTPOKM;

— otnaaquk IAR C-SPY Debugger.
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MR Embedded Warkbench IDE g
Bce nepeumcneHHbie KOMMOHEHTHI aB- ekta. CraHpaptHoe paa.l.mpeme UMEHU
TOMaTUHECKWN YCTAHABMMBAIOTCA HA XECT- aitna paboueit obnactn — ”
KWiA OMCK KOMIBIOTEPA MPU MHCTaNNsILMm Co3paHHbIiA NPOEKT Nnoka He oo,uepm 3
AR BAARM vz chaitna BWARM-xe-x0x.exe, VICXOAHBLIX TEKCTOB Mporpamm, 3arono- |33
B BMAE koToporo nocraensercs IDE. BO4HBIX U JIDYTWIX, CBA3AHHBIX C paﬁﬂpaﬁa- § §
TbIB3EMOM NporpaMmo, ¢aitnoe. Anato- | § 9
CosnaHue npoekTa £3
ro 4100l BBECTU VX B npoem 5
lMepetiii Nocne yCTaHoBKU 1 3anycn<a B OkHe paboyern 0bnacTn 06beKT, K KOTO- | © %
IDE war — cosnaHue HoBoii paboqein 0b pomMy nnaHupyeTca @3
nactu. [ina 3T0r0 OOCTaTOMHO (B Hawem cnyyae 310 cam npoekT ADC). ek
KT FNIAaBHOrO MEHIO “File-» 0©
II-\IP"-I ", Co3maHHOE OKHO pa- Puc. 5 JAR Embedded Warkhenc b I aga_
6ouein obnactu (workspace) noka nycro. 2 °5
Hauxem ero 3anosHeHvie ¢ k. Haxxarvem Ha kHonky "Save™ ("Coxpa- £32

MyHKTa
maeHoro meHio “Project->Create New
Project”. B none "Tool chain™ orncpblawero-
Cs OkHa cneayet ,aBnone
"Project templates™ — maﬁnon-l MycTOro
npoekta "Empty project”. lNocne Haxatus
Ha SI(,DaHHy'IO kHornKy "OK™ npoekT Gyper

m@oﬂ CTaHAAPTHOE AVario-

roaoe 0|<|-|o As” (B pyccxonamnom
eBepcun Windows KaK").

Buibepure nanxy. B KOTODOM Oynet

XpaHuTeCA aiin Nggena W paiite emy

MMS, Hanpumep, Pacwmpenve vime-

HY .ewp Oy#eT NPUCBOEHO aBTOMaTUHEC-

HUTL") onepaurs 3anucu ¢daitna Ha ancK
Gyoer 3aBeplieHa W rmasHoe OkHO IDE
NPUMET BWUA, MOKA3aHHLIA HA pPuUc. 5.
BHOBb CO30aHHBLIA NPOEKT MMEET 1o
ymorsaHnio koHgurypauo Debug, T. e.
OH NpeaHasHa4eH ons OTnagKu.

B opHoit nanke ¢ ¢ainom n -
KOMEHZYEeTCSH coxpaumb 7] anmngoeKOH
rypaunm ero pabouein obnactu. [ina 3TOro

pMTe rMaBHOrO  MEHIO
Wonx;paoe rNoCNe Yero Bbi-

nomme onepaLmm, aHaNorM4HbIE NPou3-
BEAEHHBIM NMPK coXpaHeHun ¢aitna Npo-

7 E—
/7110 moRRepaN m-'ﬁ
yr-—
#include “hardeace

wid delay{U32 vic
[}
B {; Ticks:

Puc. 6
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Mprem cTarteii: mail@radio.ru

PALMO Ne 3, 2007 10N

Bonpocoi: consult@radio.ru

3ateMm, oTKpbIB okHO "Project-»Add Files™,
HaluTe Ha Aavckax KomnbeloTepa Tpebye-
mble daiinsl. OHM JomkHLl ObiTh 3apaHee
MNOArOTOBMEHL € MOMOLIBI0 TEKCTOBOIO
penaktopa. [MoouyepepHo BbiBupas ux,
KaxAblil pa3 HaXumaiTe Ha IKpaHHYIo
kHonky "Open”. Oo6aeneHHole $aiinbl no-
ABATCH B CMNWCKe, KaK NoKasaHo Ha puc. 6.

BeIMONHWB  MYHKT TNaBHOTO  MEHI0
"File->Open File", noboir 13 paiinoe mox-
HO OTKPLITE B OKHE BCTPOEHHOIO TEKCTO-
Boro pepgaktopa IDE ana npocmoTtpa
W BHECEHWUS! UBMEHEHMWIA.

YcTraHoBKa onuuii npoekTa

Ins ycTaHOBKW HeoOXxoauMblx Onsi Bbi-
MONHEHWSA TOW WM WHOW 3ajauyv onuuid
B paboyelt obnactn okHa IDE pomkHa GbiTe
BLlleNeHa CTpoka € WMEHeM NpOoekKTa,
a B MMaBHOM MeHIo BuibpaH nyHKT "Project-»

Optons for node “ADC"

Mopnexawmin  komnunaumu daiin  (Ha-
npumep, adc.c) cneayet BuOENUTL B OKHE
paboueit obnactn, a 3aTtemM BbINONHUTL
nyHKT menio "Project-»Compile”. Xop npo-
Lecca u pesynstar KoMnunaumm GyayT oTo-
6paxaTtecs B OkHe coobLUeHWi, pacnono-
YEHHOM B HIDKHE YacTu rnaBHoro okHa IDE.
AHanoruuHsiM 06pasom KOMNUIUPYIOT Bee
nporpammHele ¢daiinel NnpoekTa. Cpepa AR
Embedded Workbench coapaeT B ocHOBHOI
nanke MpoeKTa HOBble nanku, nomMeLlas
B HUX paiinLl — pe3ynsTarbl KOMNUNALWA.

B pexwume Debug cozpactcs opHO-
MMeHHan Nanka, a B Helh — nankw List (ons
GaiinoB NUCTUHIA ¢ pacluMpeHnemM MMeHU
Ist), Obj (o5 cospaHHbIX KOMNUAATOPOM
siablka C wnv accembnepomMm OBLEKTHBIX
¢dalinoe ¢ paclvpeHueMm WMeHn .r79,
B JanbHeilem atu ¢aiinel cnyxar Bxoj-
HbIMKU AN KomnoHoBuwmka AR XLINK) w
Exe (ana co-
30aHHOIO KOM-

NOHOBLUIMKOM
¢aiina ¢ pacLum-
PEHMEM WMEHM
Taget | Qupus | Lixay Conviguaston| Uiy options | MISRAC | .d79, cnyxaule-
b ro BXOOHLIM Ang
Curion Bud¢ otnanuvka AR
B Astiors Ccge [owin -1 C-
Lotk 3 93().
Dw  Devies mﬂﬂs
g KoMrnoHoBKa
e Dise = s ; > nporpammsl
:a’m ¥ Genevie phaiweork code | Froescae v AnalogDevices ADUCTOZY n
ThudPasty Dirvn Pricaests $ode g Inel * Andoghevices ADUCT024 epexons I'IO:
€ hm ® q  Lomnory b Ansioghences ADUCTIZS cne ycnewHoii
' & Tt e ¢ gt RIS xoMnunaLWUK
: Fhips b Onsoghevicss AuCI030 BCEX NpOrpamm-
Serrurg * | pnalogDenyioss ADWCTO31 HBIX q)aﬁﬂOB
Sharp »  AnalegDevices ADUCTER
st * AosogDenices ADUCIOR K JaHHOMY 3Tarny
0K fexmsinamments »  AnslogDevices ADuCTIZE paboTbi Haz,
s s NpoOEKTOM, He-
Puc. 7 06xoaMMo HacT-
pouTe KOMMO

Options”, oTkpbiBaowwmii okHo "Options for
node "X, roe XX — mma npoekra.
Mpexae Bcero cnegyeT yCTAHOBUTL re-
HepanbHLle (oblme) onuuK, K KOTOPbIM
OTHOCATCSH, HanpUMep, TMN K KoHburypa-
uus npoueccopa. na 3aToro oTKpoiite
B none “"Category” oOkHa kaTeropuio
"General Options”. Cnepyer ybeputkes,
4yTO Ha 3aknagke "Target” oTmeueH NyHKT
"Device". KoHkpeTHOe YCTpOWCTBO BhiBK-
paioT M3 cnvcka, BeINafalowero, Kak no-
Ka3aHO Ha pMC. 7, NPy HaXKaTUW Ha 9K-
paHHYI0 KHOMKY €O 3Ha4koM Tk . Ha sa-
knagke "Output” B none "Output file” pon-
xeH 6uTe oTmeveH NyHKT “Executable™,
a Ha 2aknagke “Library Configuration™ Bui-
6pano 3Havenue "Library” — "Normal”,

Hanee oTkpoiiTe kateropuio "C/Ct+
Compiler”. lMNMpoeepeTe, a nNpu Heobxoaw-
MOCTW YCTAHOBUTE CRefyioliue 3HayeHus
napameTtpoB: "Optimizations™ — “"None
(Best debug support)”; "Output”™ —
"Generate debug information”; "List" —
"Qutput list file”, "Assembler mnemonics”.
Mocne HaxkaTtua Ha aKpaHHyl KHoNKy "OK™
cO3aHre HOBOro NPOEKTa MOXHO CYUTATbL
3aKOHYEHHBIM.

KomMnunaumsa nporpammbi

MNocne cospaHws npoekTta Bce Npo-
rpaMmMHble aiinel cneyer OTKOMNWAW-
poBaTh W CKOMMNOHOBaTL. lNpy aTtom GyayT
co3farel Gaiinsl NPOTOKONOB KOMMNUNSA-
UK (nMcTuHrn) 1 daiin Kaptel NamsTy,
B KOTOpPOM oToBpaxeHo ee pacnpepene-
HWE KOMMOHOBLLIMKOM.

Hoewwk AR XLINK Linker. [Ins 3Toro Boipe-
nuTte B paboyeli obnacT CTPOKY C MMEHEM
NpoekxTa, OTKpoOTE MyHKT MEHIO
"Project-»Options™ u Buibepute katero-
puio "Linger”. B none "Format™ zaknagku
"Qutput” gomikHbl BLITb OTMENEHBl MyHKTHI
"Debug information for C-SPY, "With runttrnl
control modules™ u 'With I/O emulation mod-
ules”, Ha saknagke "List” — "Generate linker
listing” n "Segment map”, a B ee xe none
"Symbols™ BibpaH nyHKT "Module map™. Ha-
XaB Ha aKpaHHyo kHorky "OK", coxpanute
HacTpoIiKy.

Ona Toro 4ytobul CKOMMOHOBaTh 0ObL-
EeKTHbllA ain, BLINONHUTE MYHKT MEHIO
"Project-» Make". Xon npouecca 6yger
oTobpaxaTbca cooblWeHnasMU B OKHe
"Message”. B pesynetate — co3faHbl
¢daiin ADC.d79, copepxallimin Kofisl Npo-
rpaMmMel BMECTE € OTNaA04HON UHGOpMa-
uwveit, 1 ¢aiin KapTel pacnpefeneHvs na-
maTtu ADC.map.

Cumynauusa paboTsl NporpaMmsl

BcTpoenHuiii B IDE BEVARM oTnagumk
IAR C-SPY Debugger obecneumBaer oT-
najky nporpamMmel B pexume CUMynsiuum,
6e3 sanncK kopa B namate MK 1 BoobLue
6e3 puanyeckoro NpUCYTCTBUA NocneaHe-
ro. PaBory MK cumynupyetr KOMMbiOTEp,
Ha KOTOpOM npoBoAMTCHA OTnagka. B ee
npouecce MOXHO Habmogate 3a M3MeHe-
HUAMW 3HAYeHWIA MepeMeHHbIX, YCTaHaB-
NUBaTh KOHTPO/bHBIE TOYKKM, NpocMaTtpu-
BaTe KO NpoOrpaMmmbl B pexume ausac-
cemBnupoBaHus, yNpaBnsiTs COAEPXUMbIM

PErncTpoB M A4eeK NamMATH, BLIBOOWTE Bbl-
[aBaemylo nporpammoit  uHdopMaumnio
B TEpPMUHANILHOE OKHO BBOAA—BLIBOAA.

Mpexae 4em BOCMONL3OBATLCH OTNaa-
4YMKOM, HEOBXOAMMO OTKPbLITE MYHKT MEHIO
"Project>0Options” n BuibpaTb Kateropuio
"Debugger”. Ha 2aknapgke "Setup” ybepgu-
Tecb, 4To B okHe "Driver” BoibpaHo 3Have-
Hre "emulator”, nyHkT "Run to™ otmeueH
W ero 3HaveHne — "main”. Hactpoiiky oT-
najfuuKa 3aBepLUaloT HAXXATVUEM Ha BKpaH-
Hy0 KHOMKy "OK™.

3anyckaloT oTnagyvk Bolbopom MyHKTa
menio "Project->Debug”. Ecnu B nanke Exe
3arpyxeHHoro B IDE npoekra otnajuuk He
HalgeT rotoBoro ¢aiina ¢ paclumpeHnem
.d79, 6ypeT coenaHa NoneImka OTKOMMMK-
poBaTh U CKOMIMOHOBATL €0 N3 MMEIOLLMXCS
B NpoekTe nporpamMmHeix ¢aiinoB. lNocne
3anycka oTnagyuka B AOMONHEHWE K OKHAM,
yke oTKpulTeiM B8 AR BAVARM, nonwsosarte-
Jlo cTaHeT AocTynex Habop cneunguyeckux
oKOH 1 komanp, IAR C-SPY Debugger.

Buibop nyHkta menw “Debug-»Go™
NpVBEAET K BbIMNONHEHWIO (TO4HEe, K CW-
MYNAUMK  BLINOHEHWA)  MNPOrpamMMbl
C MakcumManbHO AOCTYNHOW KOMMNbIOTEpPY
ckopocTeio. Komanpgel otnaguvka "Step
Over” n "Step Into™ Nno3BonsIOT BLINONHATL
nporpaMmy Liaramm rno ofHoIA CTPOoKe 1c-
XOOHOro TeKcTa.

OKHO, OTKpbIBaKLeeca MO KoMawae
"View-»Register”, nossonsetr Habniogats
1 MogupUUMPOBaTE COAEPXMMOE pernc-
TpoB Nnpoueccopa. B okHe "Memory™ mMox-
HO Habniogate U MoauduUMpoBaTL CO-
OepXumoe BolbpaHHeix obnacteit namaTi.

Ins BeiXoga 13 oTnagyvka cnefyer Bol-
MnonHUTE NyHKT mMeHio "Debug-»Stop
Debugging”.

OTtnapka nporpaMmMel B peanbHoOM
ycTpoOiicTBE

Hapsgy ¢ cumynsuweli pabotel MK Ha
KOMNbIOTepe oTnaauvk IAR C-SPY Debugger
cnocofbeH B3aWMOAENCTBOBaTL U C pealb-
HO MUKPOCXEMO, YCTaHOBNEHHOW B Aeii-
CTBYIOLLUEM YCTPONCTBE. JTO MOXET ObiTb
onrcaHHas paHee oTnafoyHas nnara (cMm.
puc. 4) unu nio6oit apyroii npubop Ha baze
MK paccMaTtpuBaemMoro cemencTea.

PaccMmoTpum cnyyaid, Korfia nons3osa-
TENLCKYIO NporpaMmMy npeacTouT 3arpy-
31Tk W BEINONHATL B SRAM MK. [1ns atoro
Heobxoaumo cobniocTh gBa YCnoBuWs.

MepBoe — UCNONL3OBaTL COOTBETCT-
BYIOLLMIA KOMaHAHBIN ¢aiin KOMNOHOBLUW-
ka. Mimsa atoro daiina aapalot Ha 3aknagke
"Config” kateropwii "Linker” okHa onuwmia
npoekta. OH MMeeT paclUMpeHue MMEeHW
.xcl n coobiiaeT KOMNOHOBLUMKY O pasme-
pax v rpanuuax obnacteil namsiTm uc-
nonsayemoro MK, B KOTOpPbIX pa3peLleHo
pasamewats nporpammy. Komaugbie
daiinbl, onucoiBawmwe MK uHTEpecyio-
LEro Hac ceMeiicTBa, HaxXoaaTCA B Manke
IDE arm/src/examples/AnalogDevices/
ADuC702x/RequiredFiles. Paiin ADI702x_
FLASH_Standalone.xcl npepHasHadeHd ans
KOMIMOHOBKW NporpamMmel, KOTOPoii npea-
ctout pabotate Bo Flash/EE MK, a cpaiin
ADI702x_RAM.xcl — B SRAM. MocnepHuii
W HyXHO BbibpaTb Ha 3Tane oTiagku, rnoka
HET HEOBXOAMMOCTI 3arpyXaTtk Nporpam-
my B8O Flash/EE.

Bropoe ycnoBue — KOpPEKTHasi npo-
rpaMMHasi MHMLManuaauus cneuuansHo-
ro pernctpa REMAP, koTopulii ynpaenaet
oTobpaxeHneM namaTu. [na BuiNonHeHWA
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nporpammMel B SRAM B pervctp REMAP
DOMKHO ObITb 3anMcaHo 3HaveHune 1.
Cena3b otnaguvka ¢ MK npouseoguTes
yepea nopT JTAG nocnegHero. @uanyecku
KOMMbIOTEP COBAMHAIOT C pasLeMOM 3TOro
noprta (XS2, cMm. puc. 5) ¢ NOMOLBID WH-
TepdelicHOro MoayNs, HacTo Ha3LIBaeMo-
ro npocto "kabenem”. ABTOp UCMONL30Ba
kaben, Wiggler npouwzBoactBa (pupmbl
OLIMEX [7]. OH nogxknio4aeTcs K pasbemy
nopta LPT xkomnblotepa. CamofenbHblii
HTEpdERCHBLIA MOy MOXHO cobpaTh
no cxeme, M3obpaxeHHoi Ha pmc. 8. MNo-
Mumo Bydepusaunm nepegaBaeMblX CUr-
HanoB, OH BLIMONHAET NpsAMoe 1 obpaTtHoe
npeobpaz0BaHa WX YPOBHEW, XapakTtep-
HbIX A1 MMKPOCXEM C HanpshKeHWem nu-
TaHua 5 B, B Heobxogumele ana pabotsl
npy Hanpsxexun NuTadus 3,3 B.
MporpammHblii Apaiieep uwHTepdeica
JTAG BbiGupalor B none "Driver” aaknaakm
"Setup” B Kateropuu "Debugger” oxHa on-
uuit. ABTOp MCMonb30Ban  gparieep
"Macraigor”. [nsa ero HacTpoiiku cnegyet
nepeiiTn B kateropuio "Macraigor” v Ha of-
HOMMEHHOIA 3aKnagke 3arnoNHUTL
nons: "OCD Interface device™ —

Kees. 10
DD1, DD2

N0 CTaHeT JoctyneH Habop crnieunguyec-
KX OKoH 1 Komanp, AR C-SPY Debugger.
Omnagka nporpaMmMesl B peansbHoin cuc-
TEME BHELUHE aHajlorMyHa npoBOAVMMOIA
B pexunmMe cvMynsumKn, HO B ee npouecce
NPONCXOANT WHTEHCUBHLIA 0BmeHn oTna-
AOYHOIA MHgopMaLMen Mexay KOMMNboTe-
pom 1 MK yepea wHTepgeiic JTAG, a Ha
3aKpaHe oToOpaxaeTcs peanbHOe, a He
CMOJENVMPOBaHHOE COCTOSIHWE PECYPCOR.

3anuck nporpamm Bo Flash/EE

3anucatb nporpammMy  Flash-namsite
MK cemeiictea ADUC70xx MOXHO nBymA
cnocobamun: Yepes BCTPOEHHbIA WHTep-
deiic JTAG cpeacrsamm otnauvka C-SPY
nubo yepea noptel UART unu I'C cpenct-
Bam BCTPOEHHOIO B MNPOLIECCOPHOE SOPO0
MK 3arpyauuka.

Ins peanuzaumn nepeoro crnocoba He-
obxoaMMO BKIIOYWTL 3arpyauunk Flash/EE
B omnaasuvke. [ns atoro Bulbepute B OKHe
onuwin kateropmio "Debugger” v Ha 3a-
knagke "Download” otmeTtsTe nyHkT “Use
Flash loader(s)". B okHe nog 3TMM NyHKTOM

Options for node “ade™

"Wiggler”; "JTAG speed” —undpa
or 1 po 8 (4em oHa GonblUe, TeM | cumy ———
MEHBLLIE CKOPOCTb OBMEHa WH- | faomatmms — oy st
dopmaLmeid, HO BhILLIE ero Haaex- | | /o Conix Output | Exva Clupne | Bdefins | Dingnossics | Lt | Confi | Proce <1 2
HOCTL); "Port” — ums nopra LPT | | &
KOMMEIOTEPa, K KOTOPOMY MOAKJIo- e =
YyeH WHTepdeicHbIA MOayTb. _ T Dlore o oo sedectod fomat)
Hpaiieep "Macraigor”, nmeto- Sirudolon e s
LWMIACA B KOMIM/IEKTE MOCTaBKW T i & L i s O
IDE I1AR BEWARM, nepep vcnonb- ik 5,“;_':; bt
30BaHMEM HeoBxoaumMo ycTaHo- Pucso I~ Bufeced termnal ot
BUTb HA KOMMBIOTED. 3TO MOXHO | | ThuPatbive i e
cOenartb M3 HayanbHOMo MEHIO, “ I B
MOSIBNSIOLLErOocs Ha 9KpaHe npwu { 2}
3anycke ycTaHOBO4YHOIO aiina Modueiocel symbuis: {inchde of =
IDE EWARM-xx-xc0t.exe.
Jnst Toro 4ytobul Hauatb oTnag- Cosl_|
Ky nporpaMmMbl, HEOBXOAMMO Bbi- e
6patb MNyHKT [NaBHOTO MEHIO Puc. 9

"Project-» Debug”. Xop npouecca
3arpyskm kofos nporpammel B SRAM MK
oTobpaxaeTcsi NocTeneHHbIM 3anofIHeHU-
€M LBETOM BLIBEEHHOO Ha 3KpaH NpsiMo-
yronsHuka. Mo ee okoH4aHWW nons3osare-

MOSIBUTCS CINMCOK IOCTYTNHBIX 3arPy34MKOB.
Ecnu 3arpy3uuk ans Beibpattoro MK nme-
eTcs B KoMmnnekTe nocrtasku IDE, To cnncok
6yneT cocTofiTe W3 OOHOIW CTPOKW

" .s(default)”. Haxae Ha akpaHHyl0 KHOMNKY
"Edit" cnpaea oT cnucka, MOXHO OTKPLITb
okHo "Flash Loader Qverview™ n y6eautses,
4TO MO YMON4YaHuIo 3aaH (aiin aarpyayqumka
FlashADuC70ex.d79, a npu Heobxoammoc-
1 BuIBpats ApYroi Noaxoasimia gaiin.

Mpy KOMNOHOBKE MporpaMmbl A 3a-
rpy3ku Bo Flash/EE, nomvmo obbiiHoro oT-
nagoyHoro gaiina (¢ pacluMpeHeM MMeHU
.d79), pomkeH 6biTe chopMUpoBaH eule
OfIH C TEM X€e UMEHEM, HO C pacLUMpeHn-
eM .sim 1 cofepxalmini "HNCTIA™ Kop,.
Ons coapaHua AOMONHWUTENBEHOIO BbIXOM-
Horo ¢aiina cnepyet BuibpaTs B [MaBHOM
MmeHio nyHKT "Project-»Options”, a 3arem
B kateropum "Linker" Ha saknagke "Output”
oTMeTUTL NYHKT “Allow C-SPY-specific extra
output file”. OkHO ycTaHOBKW ONUMiA JOIDK-
HO NPUHATL BUJ, NOKa3aHHLIA Ha pyc. 9.

OtkpuiB 3aknaaky "Extra Output”, cne-
OyeT oTMeTUTL NYHKT “"Generate extra out-
put file”. B none "Output file” pomxeH bbb
oTmeveH NyHKT "Override default”, a B none
"Format” =3apgavbl "Ouiput format®™ —"
simple-code” u "Format variant” — "None".

Ha 3aknapke "Config" kateropum
"Linker" cnepyeT BblbpaTk KOMaH[HLINA
¢daiin KOMMNOHOBLLUWKA, COOTBETCTBYIOLLMIA
3arpyake nporpammel Bo Flash/EE. Kak
aTO cpenartb, ONUCcaHo B Npefbayllem
pazpene.

Korga onuws “"Use flash loader(s)”
BKJIlOHEHa, MPW 3anycke ceaHca OTNaaku
6yayT aBTOMATWYECKW BLINMOMHEHLI Criefy-
loLme warm:

— OTNaa4MK 3aHOCUT KOfpl 3arpy3yuvka
Flash/EE B SRAM MK;

— 3arpy34uK HauMHaeTt paboTars;

— oTnagyvkK oTkpeiBaeT ain *.sim
W NepefaeT ero CoAepXuMoe Hepea nopT,
YKa3aHHBI NpY HacTpoiike WHTepgeiica
JTAG, xop npouecca oTtobpaxaeTca 3a-
NOMHEHWEM LIBETOM MPSMOYTONbHUKAa Ha
3KpaHe KOMMbIoTepa;

- 3arpys4yvk NpMHMMaeT KOA M3 nopra
JTAG u 3anuceiBaeT ero Bo Flash/EE;

— BHINONMHEHWE 3arpya3uynka 3aseplia-
ercs;

— OTnagyvK BO3BPAaLLAETCs B PEXUM
OTNaaKu NporpamMmel.

MocnepHwin War B JaHHOM Cly4ae He
“meeT ocoboro cmeicna, NOCKONbLKY NPo-
rpamMma yxe Haxogutcs Bo Flash/EE MK
1 U3MeHUTbL ee 6e3 NOBTOPHOI 3arpysku
HEBO3MOXHO. Ternepb MOXHO BbIKIIOYUTH
nUTaHne OTNEXKWBAEMOro YCTPOCTBa, OT-
coeuHUTL oT Hero kabens JTAG U BHOBb
BKJIIOYUTE MWTaHWe. YCTPORCTBO HauHet
paboTate aBTOHOMHO.

JIMTEPATYPA

4. EVAL-ADuC7026QS Schematic and Board
Outline, Rev B.1. — <http://www.analog.com/
UploadedFiles/Associated Docs/47440468
6588747026PCB_B1 .pdf>.

5. ADuC7026 Evaluation Board Reference
Guide. —  <http://www.analog.com/

29645322856034AN_744_0.pdf>.
6. ARM IAR Embedded Workbench IDE. User

Guide for Advanced RISC Machines Ltd's ARM
Cores. — <ftp://ftp.iar.se/WWWfiles/arm/
Guides/ouarm-12.pdf >,

7. ARM-JTAG Wiggler Compatible Dongle for
Programming and Debugging. — <http://
www,olimex.com/dev/arm-jtag.html>.

Penarxrop — A. fonnwi, rpachika — A, Jonrii,

CKPUHLLIOTHI — asTopa
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OKBUBAJNIEHT Harpys3ku

H. HEYAEB, r. Mockea

Py HanaXueaHUM U UCMHETAHUKW CURb-

HOTOYHBIX BIOKOB NUTAHUA BO3HUKAET
noTpebHOCTL B MOLUHOM 3KBUBANEHTE Ha-
rpy3Kku, CONpoTUBNEHWE KOTOPOro MOXHO
W3MEeHSITL B WMPOKWX npeaenax. Wcnonk-
30BaHWE [ANA 9TWX LENeid MOLLHEIX Nepe-
MEHHEIX PE3VMCTOPOB HE BCErAa BO3MOXHO
M3-3a CNOXHOCTM WX npuobpereHus,
a Nonb30BaThCH HabopoM MOCTOSIHHEIX He-
yA06HO, MOCKONBKY HET BO3MOXHOCTW
NAaEHO Perynupoeatk COMPOTUBAEHUE
Harpysku.

OT NPUIOKEHHOTO HanpsbxeHwst. Mpegnarae-
MEI 3KBMBANEHT HArpy3KK No CBOMM CBOW-
cTeaMm nopobeH MepemMeHHOMY pPeE3VCTopY.
Cxema yCTpOCTBa NokasaHa Ha puc. 1. Ye-
TPOWCTEO COAEPHUT [ENUTENL BXOOHOIO Ha-
npsbkeHns R1—R3 1 aea ncToqHuKa Toka, yn-
paensiemblx HanpsokeHrem (MTYH), MepBwlit
WTYH cobpaH Ha OY DA1.1 v TpaHaucTope
VT1, eropoilt — Ha OY DA1.2 u TpaH3auctope
VT2. Peauctopsl RS n R7 — parywim Toka,
peauctopkl R4, R6 n koHpeHcatopsl C3—C6
obecneunsaloT yctovumeylo pabory MTYH.

VT1.VT2 IRF3205

+
- I ] VT2
F  iM f DA12 ps 10k C a:
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K npoBepreMomy MCTOMHMKY
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Puc. 2

BLIXOZIOM W3 TaKOW CUTYaLK MOXET
BuITE NPUMEHEHVE YHMBEPCANBHOTO IKEWN-
BalNEHTa Harpysku, coBpaHHOro Ha MolLl-
HEX TpaHaucTopax. MpuHUWN paGoTe aTo-
ro yCTPOMCTBA OCHOBAH Ha TOM, 4TO, U3-
MEHSS YNpaensiollee HanpsXkeHwe Ha 3a-
TBOpE (6ase) TpaH3nCcTopPa, MOXHO U3ME-
HATL TOK CTOKa (KONieKTopa) v ycTaHasnm-
BaTk Heobxoaumoe ero 3sHaueHwe, Ecrm
MPUMEHWTEL MOLLHBIE MONEBLIE TPaH3WCTO-
pH, TO MOLLHOCTE TAKOTO 3KEMBAJIEHTA Ha-
rPY3KM MOXET AOCTUraTh HECKONBKWX CO-
TEH BaTT.

B GONLIWWHCTEE OMUCAHHHIX paHee no-
JAOBHLEX KOHCTPYKUWIA, Hanpumep [1,2], ocy-
wectenseTcst crabunuaaums noTpebnaemo-
TO Harpy3KoW Toka, KOTOpPHIA cnabo 3aBucuUT

Puc. 3

Ha Bxop kaxggoro MTYH nopado HanpskeHve
U,. ¢ peaucropa R3, kotopoe nponopuwo-
HanbHO BXOAHOMY HaNpPsXEHWI0 W PaBHO
U, R3/(R1+R2+R3). Tok nepeoro UTYH, npo-
TEKALWMIA Yepes TpaHamctop VT1, paeeH
I, = U/R5, Tok BTOpOro, nporexaloLwuii
yepes TpaHauctop VT2, — I, = U,/R7.
Mockonbky CONPOTMBAEHUE PE3UCTOPOB
R5 1 R7 oparHakoeo, TO BXOOHOE COMNPOTHE-
fIEHWE 3KBUBANEHTA HArpy3ku pPaeHO
R.= U_/(l,, *,,,) = R5(R1+R2+R3)/2R3.
Jns yKasaHHBIX HA CXEME HOMWMHANOB pe-
3MCTOPOR R, MOXHO W3MEHATE pPe3ncTo-
pom R1 npubnuaurensHo ot 1 go 11 Om.
B kauyecTBe PErynvpymoLwx 3NemMeH-
TOB, Ha KOTOPEIX PAacCenBaeTcs NoYTy BCH
MOLUHOCTE, MNPUMEHEHEI MOLLHHE MNONe-

Bble TMEPEKNIoYATENLHBIE TPaH3UCTOPH
IRF3205. TpaH3ucTop 3Tol cCepun UMeeT
MWHUManbHOE COMPOTWBAEHME KaHana
0,008 OMm, ponyctumue Tok ctoka 110 A,
paccenBaemMyio MolHocTs go 200 B, Ha-
npspkeHue crok—uctok 55 B. 9t napa-
METpH COOTBETCTBYIOT TEMMEpPaTYPE KOp-
nyca 25 ‘C. MNpwn HarpeBaHun kopnyca Ao
100 °C npepeneHas MOLLUHOCTE CHUXaeTCs
eaeoe. lNpepentHas Temnepartypa kopny-
ca — 175 °C. Ana yBenuyeHns mMakcu-
ManeHO MolHocT o6a UTYH BknioveHu
napannentHo.

Bonblwast 4Yacte pertaneil pasmelleHa
Ha ne4yaTHOW nnate W3 OJHOCTOPOHHE
GONBrMPOBAHHOTO CTEKNOTEKCTONUTA
(pmc. 2). GoTorpadus nnats C AeTansMm
rnokasada Ha pmc. 3. McnonbsoeaHu ane-
MEHTH! /15 NMOBREPXHOCTHOIO MOHTaX@: pe-
auctopsl P1-12 1AM aHanoruyHee M-
noptHee, Nnpuyem R5 v R7 cocTaeneHsl na
MATA BKJIOMEHHBIX MAPaNIENtHO pesncro-
poe no 0,1 Om. KoHpoeHcaTope — Takxe
[NA NOBEPXHOCTHOIO MOHTaXa, HO MOXHO
npuverHnTs K10-17 unun ananornymvee. lNe-
pemMeHHui peanctop R1 — ClNO, ero mox-
HO 3aMeHUTEL Ha CIM4-1.

TpaH3ucTopsl YCTAHOBNEHBI Ha OBLLMIA
TENNOOTBOL, C 06R3aTENLHHM  WMCMNONB30-
BaHWEM TEMMONPOBOSSLLER NacTsl, Cneay-
€T MOMHWTB, 4TO OH 3NIEKTPUYECKU COeav-
HEH CO CTOKAMW MOMEBLIX TPAH3UCTOPORB,
Ans ofpyBa TennooTeoga WCMONbL3OBaH
geHTunsTop (M1) oT KoMneloTepHoro 6no-
Ka nutanua. Ona nuradng OY DAT 1 seHTn-
nsitopa M1 HeobBxoamm oTnensHUIA crabun-
JIM3VPOBaHHEIA UCTOYHWK C HanpsKeHWem
12 B. Ecnv npu cym-
MapHOW pacceveae-
Mol MOLLHOCTH
| 150...200 BT temne-
| parypa  KOpnycos
TpaH3UCTOPOE fpe-
BLICUT 80...90°C,
TO HeoOxopumo yc-
TAHOBUTL €LUE OfWH
BEHTUNATOP wnn
npumeHnTs  Bonee
apdekTMBHEIA Ten-
NOOTBOA,

Wcnonesys Beipa-
XEHWE AN 3KBUBA-
NEHTHOIO EXOOHOIO
CONPOTUBNEHUSA,
MOXHO nopo6paTthk
HOMWHANH 3NeMeH-
TOE QNS MONy4eHHs
TpebyemMoro WHrep-
Bala €ero wusMeHe-
HUsl, C Lensio ynpo-
wWeHna YCTPOWCTEAa
MOXHO  WCNOAbL30-
EaTk TONEKO opguH WTYH, Ho B Takom cny-
Yae MakCMMaslbHasi pacCeMBaEMasl MOLL-
HOCTBL yMEHBLWNTCS BABoe. [Mpw neneimanm-
AX TpaHCGOPMATOPOE U [IPYrMX UCTOMHU-
KOB MNepemMeHHOro Toka Ha BXOfe yCTpoW-
CcTBa crfeflyeT YCTAHOBUTb AMOAHHIA MOCT
COOTEETCTEYIOLLEA MOLLHOCTW, KakK FMoka-
33HO NYHKTUPOM Ha puc. 1 BcTatee [1].
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CtabunnanpoBaHHbIN ONOK
NUTAHNS NOBbILLEHHON MOLHOCTH

A.  MYVOUWHOB (UKSFF),

r. AHomwkaH, Ys6ekucraH

MouyHbie crabunuampoBaHHbele OJI0KM NMUTaHWsE BCErhga Bbi3biBanu
MOBLILUEHHbIT MHTEpec y paguomobureneii. [lpegnaraemeiti 6510k
MOXET ObITb NCMOMBL30BAaH Kak 415 MATaHust MOLYHOro noTpeburens,

HarnpumMep, TpaHcusepa,

TaKk u B nabopaTtopHbIX YC/IOBUSIX ONS1 T1PO-

BEOEHUS UCMBLITAHWE M HANaXXMBaHWUS PassiM4YHON paanos1eKTPOHHON

annaparypsi.

£ rot 6nok nutanus (BIN) nepsoHayans-
' HO pazpabaruiBasics [U1s TpaHCUBepa
IC-720, koTOpbLIi NpY HaNPSPKEHUN NUTa-
Hus 13,8 B notpebnser MoOWHOCTL OO
200 Br. Ho e npouecce pazpaboTkn BO3-
HUKNa uaen coenartb ero Gonee yHwBep-
canbHeiM — nabopaTtopHbiM. BbixogHoe
HanpsekeHue Gnoka MOXHO MNaBHO pery-
NMPOBaThL, KpOMe TOro, BBEAeHa 3almTta
No TOKY C NepekiyaeMbiM Noporam cpa-
GarulBaHMs.

OCHOBHBIE
" TeXHU4ECKNEe XapaKTepUCTUKKN
BuixopHoe Hanpspkenwe, B ...3,2...16,2
MakcumanbHblil ~ BbIXOOHON 48

no Bbmop.l-lomy Hanpﬂxce-

HUO, B. .
I'Ioporcpaﬁan'b I.Ll,MTbI

o Toky,A 0,1;1;5;10;20
FaGaputHble pasmepb (663
BbICTYMAIOLLMX yacren),

MM, .. 210x110x220

Cxema Bl nokazaHa Ha pue. 1. Ero
OTIMYUTENBHOM OCODEHHOCTHIO ABNSIETCH

. 16,5

TO, YTO KONEKTOPbI MPYIOLLWX TPaH-
auctopoe VT2, vrfew\m COEIMHEHBI
¢ obwmm npoeogom. MNosTomy TpaH3uc-
TOPbI KPEMNATK T 6e3 u3onupy-
IOUWWX NPOKIAOOK, HYTO YNYHLLIAET UX OX-
naxkaeHVe M NO3BONSET COEOMHUTL KX
KONNEKTOPHbIE BLIBOALI C KOPIYCOM YCT-
poiicTea. Buinpsamutens Ha anop-
HoM mocTe VD1— VD4 v crnakveaioLLem
koHpeHcarope C1. Ceerogmog HL1 Bbi-
MNONMHRET QYHKUAM MHOMKATOPA BKIOYE-
Hus. CobcTeeHHO cTabunmsarop Hanps-
XeHus cobpaH Ha TpaHaucTopax VI1 —
VT6 Mpn smq)e TpaHaucTopkl VTS 1 V16
T PEHLWANBHBIA  YCuIn-
Te.n bIOOp TaKoM cxembl 0BycnosneH
TEM, 4TO NPV CBOE NPOCTOTE OHa
JaeT XOpolei TepMocTabunbHOCTHIO
1 0DEeCcneYnBaeT OOCTATOYHYI0 TOYHOCTL
YCTaHOBKM W TMOAAEPXaHusl 334aHHOr0
3HauYeHWs1 BLIXOAHOMO HanpsbkeHws. Ha-
rpy3koii Tpasauctopa VI6 Cnyxut aMuT-
TEPHLIA MOBTOPUTENL HA TPaH3UCTOPEe
VT1, oH HeoBxoouMm Ons COrMacoBaHWs
onddepeHumansHoro YCUnuTens ¢ p vll'_y
JVpYIOLMMKM  TpaHauctopamu VT2—
B kauecTee nCTOuYHMKa 06pasLOBOro Ha-
MPSDKEHMST UCTIONB30BaH Ma ec-
Kuin cTabunmaarop HanpskeHns R24VD9.

Perynvpyior BbIXOnHOE HanpsbkeHwe pe-
aucropom R21.

Ans npepoTBpalleHns Bbixoga W3
CTpOs ceTeBOro TpaHcdopmMaTopa U au-
opHoro mocta VD1 — VD4 npu 3apspke
koHgeHcatopa C1 B MOMEHT BKIOHYEeHWs
BN npuMeHeH y3en orpaHu4eHus nycko-
Boro Toka. OH cobpaH Ha anemeHTax R7,
K1, C2, R14, VD6, VD7 v pabortaet cneay-
owrm obpazom. Mpu BkNovernn bl ce-
TEBOE HaNpPsXeHWe Ha NepBUYHYIO 0BMOT-
Ky Tpancdopmaropa T1 nocrynaer yepes
TOKOOrpaHuymnBaLwmii peavctop R1. Ha-
yuHaeTcs "Markas” 3apsaka KoHgeHcaro-
pa C1. Korga HanpsiXeHne Ha HeEM CTaHeT
pocraroyHsiM ans cpabatwiBaHus pene
K1, ero koHtaktol K 1.1 3aamuikaloTcs v Ha
nepsuy4Hyio o6moTky Tpancgopmatopa T1
MOCTYNUT NONHOE HanpsixXeHne cetu. [lax-
HBIl Npouecc npopomkaeTcs okono 1 ¢,
nocne atoro Bl rotoB k pabote. QOgHo-
BpeMeHHO KOHTakThl K1.2 paambikaiotes,
W HanpsXeHue NUTaHua NoCTyNaeT Ha pe-
ne K1 uepez racawwin pesuctop R14.
Mpu atom TOK, notpebnsemsulii pene,
YMeHbLUaeTcs, HO ocTaercs bonblue Toka
yaepxaHus, 3TO CHWXaeT ero Harpesa-
HWe BO Bpems paboTsl bI.

Jns 3awmTel Harpy3ky, B NEpBYyIo o4ye-
peas TpaHcKBEpa, OT aBapuiiHbIX cUTya-
LWiA, CBA3aHHBLIX C NPEBbLILLEHWEM BbIXOA-
Horo HanpspkeHus, B Bl ecte y3en sawm-
Thl, cobpanHblii Ha anemenTax U1, VS1,
VT7, K2, VD10, HL3. Pa6oraet oH Tak. Ec-
NV BLIXOAHOE HAaNpsiXeHue NPeBbICUT 3a-
paHee yCTaHOBNEHHOE 3HaueHne, B Ha-
wem cnyyae ato okono 16,5 B, To ctabu-
nutpoH VD10 otkpoercsl U HayHeT NpoTte-
KaTb TOK Yepes ceetoauop HL3 n uanyqa-
owmia auop onronapsl U1. Pototpanaunc-
TOp ONTONAapkI TaKke OTKPOETCH, HTO Npu-
BefleT K OTKpuIBaHWIO TpaHuaucTopa VT7
W YBENMYEHWIO TOKa YNpaBnsioLLero anek-
Tpopga TpuHucTopa VS1. [MNocneguuii
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BKIlouuTCS, pene K2 cpabotaer u cBouMn
KoHTakTamun K2.1 OoTKNo4YMT Harpysky ot
crabunusaropa Hanpsbkenvs. [pu atom
6ynyT cBeTUTL fiBa cBetoamMoga HL2 "Asa-
pwa lr u HL3 "Asapusa U".

B Bl yaen 3awmtsl N0 TOKY COBMELLEH
CO CTPENOYHLIM UHAUKATOPOM BhLIXOAHOTO
Toka n cobpaH Ha TpanaucTope VT8, pe-
anctopax R28, R30—R38, nepeknioyate-
ne SAZ2 n "zawmntHelx” guopax VD11 —
VD14. PaBotaer y3en Tak, 470 Npyu JocTu-
KEHWW BLIXOAHBLIM TOKOM MakCUManbHOro
3Ha4YeHUs Ha KakAoM U3 nofauanasoHos
NPOWCXOOWUT OTKIIOYEHWE Harpyaku ot
crabunusaropa ¢ NOMOLLBIO KOHTaKTOB

A TR

cTpenoynslil npubop PA1 B aBapuiiHbiX
cutyaumax. Aduopow VD13, VD14 Takxe
CNyKaT ANif ero 3allmTbl.

B MOMEHT, Korfa TOK Harpyaku npe-
BLICWUT 3Ha4YeHwe, yCTaHOBNEeHHoe nepe-
Knoyarenem SA2, To nageHue Hanpsxe-
HUA Ha peancTope R31, cTpeno4yHoM uH-
AvKaTope, a Takxe Ha OJHOM U3 pe3uc-
Topoe R33—R36 (ecnn oguH 13 HUX NOA-
KJIOYEH) OKaXKeTcs AOCTaTOYHBIM )15 OT-
KpblBaHus TpaHauctopa VT8. Tok kon-
NeKkTopa BO3pacTeT, NO3TOMY YBENNYMT-
csl TOK yNpaBnsiowero anekrpoga Tpu-
HucTopa VS1, oH Bkniouutcs, pene K2
cpabotaet U cBoMMK KoHTakTamu K2.1

¥

ABAPHA

Puc. 3

|
|

K2.1. MNpegensl uamepeHus ToKa Harpyaxku
¥ OOHOBpPEMeHHO nopora cpabarsiBaHus
3aluTel YCTaHaBNMBAIOT Nepeknioyare-
nem SAZ. Bocero takux npegencB NTb:
0,1; 1; 5; W, 20 A. Qvonw VD11, VD12
obecneunBaioT "6e3paspuiBHOE” nepe-
KJIlOYeHVe Npefenos Npu NoaKIYeHHON
Harpyske W, Kpome TOro, 3awuujaior

OTKIOYWNT Harpysky ot crabunusartopa.
Mpu 3TOM CTaHeT CBETUTL CBETOAMOA,
HL2 "Aeapus I". [Nocne ycTtpaHeHus npu-
YWH aBapuiiHOW cuTyauuu, Hanpumep,
KOPOTKOro 3amblkaHus, Heobxogumo
KpPaTKOBPEMEHHO HaxaTb Ha KHonky SB1
"C6poc”, n Bl BepHeETCS K HOPMANbLHOMY
pexumy paboTsl.

Mo MHeHWIo aBTopa cTaTbu, NPUMeEHe-
HWE BNEeKTPOMarHMTHOr O pene B y3ne 3a-
LWKTHl yAOOHO TEeM, YTO B @aBapWUIAHLIX CU-
Tyauusix NpPoOMCXOAuT MNONHOE W HaAexX-
HOE OTKJIOYEHWE Harpy3ku ot ctabunu-
3aropa Hanpsikenns. Komy-T1o Takas 3a-
wMTa MOXEeT MnoKasaTbCA HEeCKONbKO
WHEPLWOHHON, HO TEM HE MeHee oHa
npocTa 1 HagexHa.

OcHOBaHVE W nNepeaHssi NaHesb Kop-
nyca bl uarotoBneHsl U3 CTansLHOro NUC-
Ta TonwuHoii 1,2 mm. 3apHas cTeHka
npegcrasnsetr coboil AopanoMuHUEBbIi
pebpucTolii  TeNnooTBoa pa3mepamin
210x105 mm oT cTrapoil BeHrepckoi pa-
avocranumm "FM 301 /160" n otnuneHHblin
Nno AJINHE 10 YKa3aHHLIX Bhille pa3mMepoB.
OH ynobeH TeM, 4TO B HEM €CTb FOTOBbIE
oTBepcTUs oA Tpu TpaHauctopa KT8276.
M-o06pasHas KpbllKa U3roToBNeHa n3 nn-
CTOBOI CTanu TonwmHon 1 MM, K Heid npu-
KpennsaioT pyyKy st nepeHocku. Brelu-
HuiA Bup cobpanHoro Bl nokazaH Ha
pMC. 2, a CO CHATOW KPBILWKOW — Ha
puc. 3.

KpynnorabaputHele geranu sakpen-
NeHbl HeNnoCPefCTBEHHO Ha OCHOBAHWW
kopnyca. K Hum oTHocsTesl TpaHchopma-
Top T1, konpgencarop C1, pesuctop RY,
pene 1 HekoTopsie Apyrue. TpaHancTopsl
VT1—VT4 pasamellalor Ha TennooTeoge,
K WX BblBOgaMm MpunasHbl pe3ncTopsl
R1—R6, R8—R11. Ha nepenHei naHenn
yCTaHoBNeHul MUKpoamnepmetp PA1,
BeIKNIOYATENL NMUTauua SA1, ceBetoguo-
Obl, NoAcTpoeHHulii pe3nctop R21, Bbl-
XOAHble rHes3fa, nepeknoudatens SA2,
npegoxpaxuTens U kHonka SB1. K BuiBoO-
nam nepeknoqarens SA2 npunasHol pe-
aucrtopel R33—R36, avoaw VD11, VD12
u koHpeHcartop C10. Ha BeiBopax Mukpo-
amnepmeTpa PA1 ycraHoBneHwsl auofwsl
VD13, VD14, koHpeHncatop C11 n peauc-
Top R31, anarnespax X1, X2 — koHpgeH-
catopul C13, C14. Ouwoaw VD1—VD4 Ha-
[0 YCTaHOBUTL Ha TennooTteog ¢ obuiei
nnowagplo He mMeHee 500 mm*. Bonb-
LWWHCTBO OCTaNbHLIX geraneil CMOHTUPO-
BaHbl Ha MeYarHoi nnare U3 OfHOCTO-
poHHE (PONLIMPOBAHHOIO CTEKNOTEKCTO-
nvTa, ee YepTex nokaszaH Ha puc. 4.

Tpanauctop KT805BM moxHo 3ame-
HUTL Ha KT817 ¢ niobeiMy ByKBEHHBIMK
nHpekcamn, KT8276 — na KT827 ¢ mio-
6biM 6YKBEHHBLIM WHOEKCOM, €cnn ecTb
BO3MOXHOCTb, TO Hafgo noaobpars WX c
6nuskumn napametpamin, KT502I — Ha
KT208K— KT208M, KT209K—KT209M,

KT501K, KT503b — wHa KT3102A,
KT31026. Tpanauctop VI8 ponxeH GblTb
obAzarensHo repmaHneBsiM — MIM25,

MIM26 ¢ niobeim BYKBEHHBIM WHOEKCOM.
Ceetopmogbl — cepwini AN307, KUMO24,
ontonapa PC817 — 4N35, tpunuctop
KY2026 — cepuun KY202 ¢ niobeimu Byk-
BEHHBIMW MHAEKcaMW, npegBapuTensHo
Heobxoaumo nogobpars aK3eMnisp, Ko-
TOpbIi OTKPbLIBAETCH MPW TOKE YNpaBnsio-
wero anektpoga He 6onee 10 MA. Juonsl
A132-50 zamenumbl Ha [0122-25. Peauc-
Top R7 — M3B-7,5, ocraneHele NocTosiH-
Hele — MJTT, C2-33, noactpoeuHsle R21 —
Crl, Cno, R37 — CI3-1B. Konpexcarop
C1 — CE 1074 BeHrepckoro npov3BofcT-
Ba, C4, C7 — K50-24, ocTtanbHble okcua-
Hole — K50-6, K50-35, wenonsipHole —
K10-17, K73-24. KHonka SB1 — KM-1,
BulKNouarens SA1 — TIM1-2, SA2 — ra-
nethblid NMKM-5M8H, KoHTakTel BCEX YeTLl-
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ONUHY NpoBopa, ycTaHaBnvBaloT
O[VHaKOBLIE MOKasaHWs amnep-
| Merpa W MUKpoamnepmertpa

LA

A PA1. lNocne atoro nposop, Hama-
THIBAIOT Ha OMNpaBky AVnameTpom
OKONno 4 MM 1 NPUNanBaloT K Bbl-
BOAAM nepekniodarens SA2 Ha
mecTo pesuctopa R33. Anano-
ruyHO NpoopsT nopgbop conpo-
TUBNEHUn pesuctopoB R34—
R36, HO NpW COOTBETCTEYIOLEM
NoNIOXeHUN nepeknoyarens
SAZ2. MMpn 3TOM BBLIXOAHOI TOK
XenartensHO YCTaHOBUTL B MNpe-
nenax 80...90 % ot makcumans-
HOMO 3Ha4YeHWs ANA [NAaHHOTO
nogavanasoxa.

&0

Ot pegaxuun. 15 NOBLILUCHIR I
HanexRocT cpabarbiBanns 3aiym-
Tbi CONPOTMBNEHHE PE3NCTOPOB
R23 1 R28 cnepyeT yMeHbLnTL 40
y |300..5100m |

=

720

Puc. 4

pex ranet coefVHeHsl napannensHo Mef-
HbIM NYXEHbBIM NPOBOAOM AWaMETPOM
1 MM, 4TobLl 0b6ecneynTs HAAEXHYID KOM-
MyTaLunio BoNbLLIOToO ToKA.

Pene K1 — P3C22 nacnopt
Pd4.500.129, K2. — koHTakTop TWUNAa
83123M ¢ pabouunm HanpsixeHuem 27 B,
HO OH HagexHo cpabaTuiBaeT Npu Ha-
npskeHu nutanus 15 B. Moxho npu-
MEHWUTb TakKkkKe aBTOMOOUNbLHLEIE pene,
paccuuTaHHLIE Ha KOMMYTaUWIo TOKa He
meHee 20 A, HO B TaKOM chny4yae nocrne-
[oBatensHo ¢ obmoTkol pene Heobxo-
OMMO YCTAHOBWTL racsitiMii  pesncrop
DAsi Toro, 4Tobbl HanpspkeHne Ha ooMoT-
Ke He npeBsicuno pabodero. Mukpoam-
nepmeTp — M42305 Ha TOK NonHoro or-
knoHernus 100 mkA. Kaxgbiii 3 pesncro-
poe RS, R9 n R11 waroTtoBneH n3 HUXpo-
MoBoro npoeopga (pnametrp — 1,2 MM,
anvHa — 100 mm), KOTOpLIA HaMoTaH Ha
onpaBke guameTpom 5 mm. Peauctop
R31 na3roToBneH U3 HUXPOMOBOIO NPOBO-
na puwametpom 0,31 mm. Peauctopsl
R33—R36 wnarotoBneHsl U3 MmegHoro ob-
MoTo4HOro npoeoga M3B-2 wnu anano-
rudHoro guamerpom 0,4; 0,6; 1 1 1,4 mm
COOTBETCTBEHHO. ConpoTMBNEHUA pe3u-
ctopoe R31, R33—R36 nopgbupatot npu
Hanaxweanun bll. TpaHcdopmarop T1 —
TH61-127/220-50, pgna mMoOHTaxa Ccuib-
HOTO4YHLIX Lleneidl Heobxogumo npume-
HWTL MPOBOA C MNOLWAALID CeYeHWs1 He
MeHee 2,5 MM”.

HanaxwBanve HauwmnHaiT ¢ nopbopa
conpoTuBnenus peancropa R31. Ons
artoro HeobxoamMm CTabWNM3VPOBaHHLINA
WMCTOYHUK NUTAHUS C PeryiupyemMbiM Bbl-
XOAHLIM HanpsxenHuvem 3...12 B, Tokom
no 100 mA, pesanctop conpoTUBIIEHUEM
51... 100 Om 1 MouHocTelo 2 Br. K BeIXO-
0y 3TOro WCTOYHWMKa NOCAEenoBaTeNbHO
nogKo4aloT Pe3ncTop, STANOHHLIA am-
nepmetp (Hanpumep, uwdpoBOil aBo-
MeTp) U CTpenoyHslii Npubop ¢ NpunasH-
HBIMW K ero BelBogam agwvopamu VD13,
VD14 n oTpe3kom BLICOKOOMHOIC NPOBO-
ha c conporueneHnem okono 1 Om. Na-
MEHSIS BbLIXOAHOE HanpsXeHWe WCTOHHU-
Ka, ycraHaenueaoT Tok 100 mA 1 nog6o-

pOM COMPOTWMBAEHWA OTpe3Ka NpoBoAa
YPaBHMBAIOT MNOKa3aHWSl CTPEJIOHHOro
npvbopa W 3TaANOHHOIO amnepmerpa.
3aremM NpoBOA HaMaTLIBAIOT Ha KOPMyC
peancrtopa MIT-0,5 wnn BC-0,5 un ycra-
HaBNWMBaIOT CTPenoyHuliA Mpubop B KOp-
nyc bIl.

3atem npoeepswT paboTocnocob-
HOCTe Bl 1 NpoBOOST HACTPOWKY Y3NoB
3aWmTel OT MNpPEeBbILUEHUA HanNpPsXeHWs
1 no Toky. Ona HanaxueBaHus y3na auu-
Thl OT NPEBLILLEHUsI HaNpsXXeHua nocne-
noearensHo co crabunutpoHom VD9 Ha-
[0 BPEMEHHO YCTaHOBWUTL CTabWUNUTPOH
KC439A vinn avanoruyHelid. JB1XOK nop-
cTpoenHoro pesvctopa R21 ycranasnu-
BalOT B HWXHEE MO CxeMe MOJNoXEeHWe,
a BeixogHoe Hanpskeuwe Bl kouTponu-
pyloT BoNbTMeTpoM. [MnaBHO yBenuumBas
BLIXOAHOE HanpsXeHue, onpeaensior,
NPy Kakom 3HavyeHun npousoluno cpaba-
ToleaHue pene K2. MNpw HeobxopmmocTw
3TO 3HAYEeHWe MOXHO WM3MeHUTb nopbo-
pom crabunurpona VD10 ¢ ppyrum Ha-
npsxeHvemM crabunnsaumu. MNocne atoro
BpEMEHHLI cTabunuTpoH ypoansaioT.

HanaxuBaHue yzna 3alutel NO TOKY
NpoBOAAT B cCheayowlleid nocneposa-
TeNLHOCTU. JBUXOK MOACTPOEYHOro pe-
3ucTopa R37 yctaHaBnvBaioT B NEBOE no
CXeme MonoxeHwe, nepeknovarens SA2
"Tok, A" — B nonoxenue 0,1 A, K Buixogy
BN nogknioualoT pe3ancTop conpoTuBne-
Huem 100 Om v mowHocTeio 2 Br. Uame-
HAA BbIXOAHOE HampsXeHwe, ycTaHasBnu-
BaloT BbixogHoit Tok BIT 100 MA 1, nnas-
HO Mepemeulan OBMXOK peauctopa R37,
nobuBalTcs cpabateiBanns pene K2.
3arem noabupaloT CONPOTUBAEHUS pe-
anctopoB R33—R36. [na aToro oTpe3ok
npoeopa [M3B-2 puwamerpom 0,4 mMm
W AnnHOM okono 1 m NpyvnavBaioT Ha Me-
cTo pesuctopa R33, a nepekniosarens
SA2 yctaHarnvMBaloT B nonoxenwe "1 A",
K Beixogy Bl nogkniodaloT nocnenoea-
TeNbHO BK/IOYEHHLIE aMnepMeTp W Ha-
rpy304HbLIE PE3UCTOPH C TaKUM CONpo-
TUBNEHWEM (M COOTBETCTBYIOLLER MOLL-
HOCTBLIO paccenBaHus), 4Tobbl BLIXOAHOMW
ToK Bbin npumepHo 0,8...0,9 A. Mamensis

0. AHapees, ¢poTo —as

MOOYJNIbHAS PEKJIAMA
Yenoeuss CM. B "Pasimo™, 2007, N2 2, ¢. 11

WHTEPHET-MArA3MH "[IECCHU”

Mpepnaraer:

— wmeTtannouckatens “"POINTER™,
MONHOCTLIO TOTOBLIA K paborte, —
3900 pyb.

- cobpanHan, B Koprnyce, nnara
MUKPOMNPOLECCOPHOTO MeTannouncka-
Tens NM8042 — 1125 py6.

— nporpammarop EXTRA PIC —
650 py6.

— BHYTPWUCXEMHLI OTNafyuK ycr-
poiicTB Ha PIC-koHTponnepax
MICD2-MC1 (ananor MPLAB-ICD2)—
1600 py6.

— nabop "HactoTromep 250 MINny" —
490 py6.

— umndpoBas LiKana TpaHcMBepa —
750 py6.

— CD-Rom "SMD-2005. Liserosas
W KopoBas Mapkupoeka SMD-komno-
HeHToB” — 100 py6.

— Habop SMD pe3ucTopoB TUNo-
pasmepa 0805 nz 170 HOMWHANOB OT
0 Om po 10 MOwm, %5 %, no 50 wr. kax-
poro — 1000 py6.

— OXpaHHas paguocurHanuaayus
"Komnakr-7" — 6000 py6.

Bcerpa B nponaxe paguoTexHuye-
cKue xXypHanel, kHuru, CD, DVD, ane-
6omMbl cxeM, Habopol peTaneil gnsa ca-
MOCTOSTeNLHON cBopKKM, Kopnycl,
paavoperany, marepuwansl n obopy-
noBaHue Ans nanku.

http: //www. dessy.ru

e-mail: post@dessy.ru .

107113, r. Mockea, a/s 10 "Tocwbin-
Ttopr”. Ten. (495)304-72-31.

* * +*

COBEPUTE CBOUMU PYKAMMU!
TONbKO
NYYWHWE KOHCTPYKLHUNK !
115201, Mockea,
a/a 4 "HOBAA TEXHUKA™"
www.new-technik.ru

Penakrop — WM. Hewaes, rpajgpuka
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Ten. 207-89-00

Mpwem cTaren: mail@radio.ru
Bonpocel: consult@radio.ru

PAAWO Ne 3, 2007

PacwupeHue nHtepBana

HanpsaXxXeHunsa

TpaHcPOpPMaTOPHbLIX OGNOKOB

nMUTaHUSA

M. O30JIMH, c.

Kpacueii Slp Tomckoii 0061.

Muorne cerTeBbie TPaHCPOPMATOPbI HMMEIOT OTBO4 Ha Hanpsxe-

Hue 127 B.
Fabyiz) SHAYUTENBLHOrO
(85...250 B),

TOCNOCOBHOCTD.

pyuuHOiA, NoByavBLueil Mens paspa-

6orare npegnaraeMmoe YCTpoONCTBO,
cTano 3ameTHoe YyXypalleHuve KayecTsa
paboTbl 3BYKOBOCNpoOW3BoAsiLlei anna-
patypbl NMpW 3HAYUTENbHOM CHUXEHWUW
cereBoro Hanpsxenus (140 B n menee).
Bnokw nutaHua aToii annapartypsl cobpa-
Hbl MO TPAAWLMOHHO CXEeMEe C HU3KoYac-
TOTHBIM CeTeBLIM TpaHCcOPMaTOPOM.
Hanuwune y mHorux tpaHcdopmaTopoB

Mpennaraemoe yCTPOHCTBO MCMONML3YET 3TOT OTBOL
pacwmpeHnus
B KOTOpOM nMTaemelli OT Hee npubop coxpauser pabo-

uHTEepBana HanpsHxeHns cetv

M“cnons3yeMble Kak komnapaTtopbl. Muk-
pocxema DA1 nonyyaet nurasve or napa-
MmeTpudeckoro crabunmusatopa R4VD3.
Konpencatop C1 crnaxueaert nynscaumm
HanpsbxeHus cpaBHeHus, a C2 —nuTaio-
wero Hanpspkenusi. O6pasuoBoe Hanps-
XeHue Ansi KomnapatopoB dopmMupyet
ceeToauon HL1, wucnonb3cBaHHLIA Kak
crabucTop, TOK Yepes KOTopulil cTabunm-
anpoBaH TpanaucTopom VT1. Hanpsxe-

onontpona U2.1. dorocumucTop ontpo-
Ha U2.2 oTKpBIT M NOAAEPXUBAET B OTKPbI-
TOM COCTOSIHMK cumucTop VS1, vepes ko-
TOPHIA HanpsXeHue CeTW MocTynaer Ha
Buixon 1. Tok yepes anemeHTsl HL2 1 U1.1
He TeuveT, noatomy ¢otocumucTop U1.2
1 cumucTop VS2 3aKpbiThl, COOTBETCTBEH-
HO, BbIXOMl, 2 OTK/IIOHEH.

B cnyisae yMeHblUeHWs HanpsXeHus
ceTu Hxe 145 B Ha Boixoe komnapaTtopa
DA1.2 coxpaHsieTcsi BEICOKWIA ypOBEHb Ha-
npsxeHus, a Ha Buixoge DA1.1 craHoBuWT-
csl HU3KkuM. lNoaTtomy Tpanauctop V12 3a-
KpblBaeTcs, ToK Yepe3 ceeroguop HL3
W nanysawowmini auon ontpowa U2.1 npe-
kpawaetcsi. PorocumucTop U2.2 1 cumn-
ctop VS1 2akpbiBaloTcs, OTKNKO4Yas Bbl-
xop 1. Yepes ceetoguog HLZ2 1 nanyuyaio-
wnii prop ontpona U1.1 Tevet ToK, ¢oTo-
cumuctop U1.2 n cumncrop VS2 oTkpbl-
BalOTCH, HanpsHhkeHWe ceTW MocTyrnaeTr Ha
Bbixop, 2. Peauctop RS cozpaer nonoxu-
TensHylo obparHylo CBf3b, B pesynbrare
LeiACTBNA KOTOPOIA NMosiBNAeTCA rmcrepe-
31C NEePEeKIOYEHNS C LUMPUHOA 30HBI OKO-
no 1 B no ceTeBoMy HanpskeHWo. ucTe-
pe3nc npenoTBpallaeT MHOTFOKpaTHble
NepexioYeHns BLIXOLOB B CNy4ae, Koraa
Hanpsbkesve B cetn konebnerca BOHNW3W
NOpPOrOBOrC YPOBHS. YMEHbLLEHUe Conpo-

oTBOga nNepBWYHOM  OOMOTKM  Ha  HWE CeTW B 3aBUCMMOCTM OT €ro 3Hade-  TuBIeHWs pesnctopa RS paciumpsier 30Hy
rucrepesmca.
FU12A Vsl Ecnu HanpsixkeHne cetn MnpeBbicuT
s = = 250 B, Ha Buixofe komnapatopa DA1.2
i VD1 = T NOABUTCH CUrHAN HW3KOI O YPOBHS. Yepes
& 1,5KE440CA 1T g 22 s3 >y |4 anemeHTul HL2, HL3, U1.1, U1.2 He mo-
i Ve, i@ 2~ N
= Bl 5 E%‘ {: E 2 o XET NPOTEKAaTb TOK, NOCKOMNbKY OHW NOMy-
AH%I?BM 6@ Rl v 223 ' 4aloT NMUTaHWE C BbIXO[A 3TOro Komnapa-
RA7T5K | ae 1458y < Q0 1 ey X Topa. Mostomy ofa cumucTopa VST 1
y 1 /;, /jﬂ 3';; RE 330 VS2 3aKkpeiThl, BHIXOAL ycTpoWcTBa OT-
T @E o eo L1 _ K/IOY€HBI OT CETH, YTO MHAVLIMPYET BKIIO-
; : : . g YyeHHblil ceeToguon HL4.
2 2% [vog VD1 — [OMONHUTENbHBIA 3ne-
R5 510k @ MeHT 3aLuThi. OH OTKPLIBAETCS, BbI3LIBAs
NH M e
peropanve npenoxpanutens FU1, ecnn
pat 1 |KIS01A u1.2 aMnNUTyaa HanpsXeHus CeTU MpeBbicuT
6L 00| 7 rRé [, [|R7 6 440 B (a¢dp¢dpekTmBHOE 3HAYEHUE — OKONO
5 470 |7 Y] 1«x — 310 B).
== RO 330 B KayecTBe npumepa Ha puc. 2 rnoka-
> 1 U1,U2 MOC3061 3aHO MNOAKNKYEHWE K pPaclUVpUTENO
2 A VS1, VS2
R3* & /}, \ :td—;:-- «_---Icz—o TC106-10-5 . .
1K : a : _ 2 290 MK x N vD3ans14Aa | ol
5 DA1.2 T % 16 B |
T DA1 LM358N i / /
]
20
Puc.1 /
127 B HaTONKHYNo  Ha «~220 By L VDa-vo7 ] e
MbICIb  aBTomaruieckoro = 1 KO213A { o3 _ 15 p
nepeknioyeHusl Ccetu Ha ¢ @ Lt oomkx 3 / Fd
3TOT OTBOA B CNnyvae, ecnu 2 T “xsoB 2 4
HanpsXeHne B Heil cTtaHo- 2 I ‘
BUTCA MeHblue 145 B. Ta- & . - ]
KOV MPUHLUN peanu3oBaH 3 “]5(’} e e 200 Uas B
B npepnjaraemMomM ycTpoin- o
cTBE, B pesynbTare 4ero
paboTocnocobHOCTE nuTa- Puc.2 Puc.3
emMblX Harpysok obecnede-
Ha B OYEHb LUMPOKOM WHTEpBANE Hanpsi-  HUA, MOXET BblTb NOAAHO Ha Bbixod 1 WM TpaHchOpPMaTOPHOIO  HU3KOBOMBLTHOIO

xeHus cetn — 85...250 B. Ecnu Hanpsi-
XeHne B CeTU MPeBLICUT BEPXHUWIA npe-
Len, pacluupuTent OTKNIOYUT Harpy3ky.
Cxema pacwuvputens nokasaHa Ha
puc. 1. BuinpsmnenHoe guogHbIM MOG-
Tom VD2 HanpspkeHwe nocTynaeT yepes
nenuTens U3 peanctopoB R1-R3 Ha one-
pauMOHHbBIE yeunuTenu Mukpocxemsl DAT,

Ha BbIXO[ 2 OTHOCUTENbHO Bbixona 3 WMiw
Xe OTKMIOYEHO OT HUX.

Moka HanpsXeHue CeTW HaxoauTes
B npepenax 145...250 B, Ha Bbixoaax Kom-
napatopoB DA1.1 1 DA1.2 BuicoKue ypoB-
HW HanpsxeHus. B peaynerare atoro
TpaHaucTtop VT2 otkpeir. Tok npotekaer
yepez ceetoavon HL3 u uanysaowmia on-

6noka nuTtadna. K Beixogam 1 1 3 nogknio-
4alT BCIO MNEepBUHHYID OOMOTKY TpaHc-
¢dopmaropa T1, paccunTaHHyo Ha Hanps-
xeHwe 220 B, a kK Boixogam 2 1 3 — yacTb
aToih o6moTkK 12 Ha Hanpsxenuve 127 B.

Hapuc. 3 nokasaH rpauk 3aBUCHUMO-
CTU BBLINPAMAEHHOIO HanNpPsXKeHWs OT Ha-
MPsXeHUs CeTu.



Pacwuputens cobpa

80 TEeM HanpsiXeHue Ha BbIXope

Ha OOHOCTOPOHHel ne4ar-

JIATP cHuxawT go 145 B.

HoW nnate (puc. 4), Ha KO-
TOPOW CMOHTWMPOBaHbLI BCE
petann, KpomMe CUMMUCTO-
poe VS1 u VS2. Csetopguo-
Obl MOXHO NPUMEHUTL MIO-
6ule (XenaTenbHo, HO He
obfzarensHo pa3Horo LBe-

Ta). OY LM358N (DA1)
MOXHO 3aMEeHUTL ero aHa-
noramu KP1040YQ1,

KP1464YO1P. CumucTtopsl
TC106-10-5 (VS1, VS2) za-
MEeHWMBbI Ha gpyrue, cno-
cobHble  KOMMYTUMpPOBaTb
TOK He meHee 5 A npu Ha-

Ecnu Bknioden cBeToguop,
HLZ2, nepemewaT ABUMXOK
NOJACTPOEHHOIO pe3ucTopa
R2 Beepx (no cxeme) Ao ra-
LlwieHMs aToro ceetoaMona
M BKIOYEHWs cBeToauona
HL3. 3arem nepemewatroT
ABWXOK MOACTPOEHHOro pe-
3ucTopa B MPOTMBOMONOX-
HOM HanpasneHun, NokKa He
noracHet cBetogunon HL3
1 He BKo4uTes HL2. MoxHo
nopobparte conpoTUBNEHWE
pesucTtopa R5 pna ycraHos-

npsxeHun He menee 500 B;
TOK YNpaBnsiolwero anekr-
poAa, BLI3bIBAOLWMWIA OTKPLI-

KW XENaemoii LMPWHBLE 30HbI
rucrepesauca.

K npepnaraemMomy ycT-
POCTBY BO3MOXHO MOAKIIO-

BaHWe CUMWUCTOpA, He Oon- o YNTb NapannensHe HEecKosb-
xeH npesblwars 0,1 A, R4 KO CceTeBbix TpaHcgopmato-
Onsa HanaxueaHwa Heob- vs2 gog T % HL1 Y L o POB CYMMapHOW MOLLHOC-
xopum JIATP ¢ BONETMETPOM Y 2 Th10 He Gonee 400 Br. Xena-
NEPEMEHHOTO  HaNpPsKeHNs rRe] ooo oc'xo VD2 TenbHo ¢ nomollsio JIATPa
Ha Beixofe. JIBUXOK noacT- ng R1 MPOBEPUTL, HTO NOAK/IoHae-
poenHoro pesucropa R2 yc- 70,0 o———o = y MbliA Tpancdopmarop Bbl-
TaHaBIMBawT  NpMBAN3U- 5;:2 geng i C L OepXuBaeT  HanpsXeHue
TEeNLHO B CpefiHee nonoxe- OHLZ ; DA1 2 oo | 4 HL4 & 250 B, nopasaemoe Ha 06-
Hue. Ha Bbixope JIATP ycTa- %—ch—o 0000 c1 VD1 moTKy 220 B, u 140 B — Ha
HaBNUBAIOT Hanps)xeHue HL3 R3 dlle o—bhk——o obmoTtky 127 B 6ez nepe-
250 B, koTtopoe nopaioT Ha R~ ©00 VD3 rpy3ku. Ecnn ato He Tak,
Bxof ycTpoucTtBa. Mopbo- é“ RY e——Bio—~% FU1 cHUXaloT noporuk cpabaTtbl-
pPOM CONPOTUBNEHWS PE3NC- g Qg = R BaHWA KOMMNapaTopoB.
Topa R3 (BpemeHHO ero i - )l 7
MOXHO 3aMEHWTb NOACTPO- vs1 { }
€HHbIM) nobuBaloTcA BKIO- Buixog 1 ~220B Pepaxrop — M. Escuxos,
yenus ceetopvona HL4. 3a- Puc. 4 S rpaguia—M. Escuron

Boiiina g CBET HOBAN KHWMFa:

Konocosckuid E. A.

Yctpoiictea npuema n obpa-
6oTkn curtanoe. YuebHoe no-
cobue ons BysoB. — M: lops-
yasi nuHua—Tenekom, 2007. —
456 c: un.

ISBN 5-93517-264-X.

CuctemaTusvpoBaHbl CBe-
NEHWsl MO BCEM pasfenam By-
30BCKOM MporpamMmMbl OfHO-
MMeHHOro Kypca. WanoXetsb
TEOpeTUHecKMe OCHOBLI Mpu-
emMa cUrHanos Ha ¢hoHe nomMex,
NPUHLMNBLI NOCTPOEHUS Tpak-
TOB CUIHANBHON WM MPOMEXY-
TOYHOW HaCTOTHI paguonpruem-
HbIX YCTPOWCTB, OCHOBHBLIE MO-
NOXEHUs TEOPUKM CUHTE3a Ha-
cToT, cnocobul obecnevyeHus
PEerynupoBOK U CTPYKTYpLI Ha-
CTHBLIX TPAKTOB NPpW NPUEME CUIHANIOB C PasnUyHLIMK BUAAMW
mogynaumn. PaccmoTperbl GakTopsl, BAWSIOUME HA KA4ecT-
BEHHLIE NOKasaTenu paguonpuemMHBIX YCTPOWCTR.

Lnsi cTyneHTOB BYy30B, ODyualoLWMXCA MO CneuuansHOCTU
200700 — "PaauoTtexHuka™ wanpasnenus 654200 — “Paauvo-
TexHuka". MoXeT BHTb UCMNONL30BaHO ANA NOBLILLIEHUA KBaNu-
durKaLmmM cneyranucTamm.

f[imﬂﬂm

Orapen peanmsaummn nsgarenscrea: Ten. (495) 737-39-27,
radios_hi@mtu-net.ru; WWW.TECHBOOK.RU .

3akaszaTe HaNOXEHHLIM MNATEXOM MOXHO, BhICNAB MOYTO-
BYIO OTKPLITKY Wn ncemo no aapecy: 107113, Mockea, a/s 10,
"Dessy”; Ten. (095) 304-72-31 v No SNEKTPOHHOW nouTe:
post@dessy.ru

ﬂasepnme nnovreps LaserGraver 40005 PCB

ans wabnoHos NeyaTHMX nnar U mukpocbopox -

BbICOKOE PA3SPEILIEHUE BAII.IPIX
IPOBJIEM - TEHEPD 10160 dpi! lJ
LaserGraver 8000S PCB ato:

125480 Mocksa, u/a 45 |
Fea.: (495)494-0500 |
Dage: (495) 494-9588 \
E-muoil: safes(@alphalaser.fu
htep://wew.alphalaser.ru
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"TpexkaHnanbHbii YM34 ana asTomo6una”

Oxonyanue. Havano cm. Hac. 17

BeixogHoe Hanpsxenue MBI octaer-
CH NPaKTUYeCcKUn HEM3MEHHBIM NPpKU U3Mme-
HEHWW HanpsiXXeHnsi akkymynsitopHoii 6a-
Tapeu oT 11 (Npy paspsXeHHbIX aKKymy-
naTopax) no 14,5 B (npu 3apapgke nx ot
reHeparopa); B 3TOM OCHOBHOM CMbICN

2 / ; A
@q RS ' ?g’ﬂ (2
3 )
® o 7 ZRz0

3BYKOTEXHUKA

Ten. 208-83-05

Mpuem crarei: mail@radio.ru
Bonpocw: consult@radio.ru

PARWO Ne 3, 2007
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ctabunusaumm MBMn.
B pesynstatre makcu-
ManbHask MOLLHOCTbL YCU-
NUTENs He 3aBUCUT OT KO-
nebanwin HanpsXeHus
B CeTU aBTomMobuns.
MNpeobpasoBarens no-
NYHWICH CNOXHLIM MOTO-
My, yto TDA7294 B mocTo-
BOM BK/IIOYEHWUW HE MOXET
paboTartk Ha Harpysky co-
NpoTUBNEHUEM 4 Om,
Tonbko Ha 8 OM. MNoaTomy
ans cabeydepa npume-
HEH YCUNWUTENL HA TpaH-
aucTtopax. Onsa nonyye-
HWA OT HEero MOLHOCTU
150 BT Ha Harpyake 4 Om
HeoOXoouMo [BYXMONsp-
HOe nuTaHne 2x38 B.
Ecnn ectb BO3MOX-
HOCTb  MCMOJIb3OBaHWA
HY ronoekn 75IAH-1 co-
npotueneHnem 8 Om, 1o
MOXHO caenats npeob-
pasoBarteflb C BbIXOfAHbLIM
HanpsXeHneMm N



W B saknioyeHue — o BuiBope Makcu-!
MankHOW MOLLHOCTH yCunuTens cabeydepa.
Ecnu Ha ycunutene 8 150 BT npu Ha-
rpyske conpoTtusneHueMm 4 Om nopats
MY3blKalbHbIA CUrHan W YyBeNWynBaThb

2x28 B n n3 gByx mukpocxem TDA7294
B MOCTOBOM BKJIKOHEHUU TMOCTPOUTH
yeunutens HY mouwHocteio 150 BT Ha
Harpyake conpoTtueneHnem 8 Om. Angd
obecnevyeHns HaZLEeXHOCTU MUKpOCXe-

WMHTEPHET-MAIrA3WH NPEAJIATAET!

ey

Mbl TDA7294 npu Harpyske 4 Om He

NPOMKOCTE [0 3aMeTHOro orpaHuHeHus

Bonee 50000 palMOKOMINOHEHTOR,
4500 komnakT-guckoB 1 9000 kHWr
1 ansboMOB No paguoTemMaTuke Bl
MOXETe 3aKa3aTbk U NoNy4UTL NO Ha-
wwum katanoram. Karanoru MNOCHBI-
TOPl'a Ha KOMNaKT-AUCcKe CTOAT BCEro
25 py6. 1 BLICLINAIOTCA NO Npegonna-
Te ¢ Mapkamu B KOHBepTe.

Kartasioru sakaxure 3flecb:

WWW.DESSY.RU w1  3peck:
107113, r. Mockea, a/s 10 "Mocwintopr”

+* * *

BOJIbLLIMM 3ABOOAM

M KOHbIM PAOUOJIFOBUTENSIM !

000 "3nexTponaug”

Pagvopgetann, KomnnekrtyioLwue,
XuMUst U MHOroe apyroe. Komnnekra-
uva npeanpuaTuid. becnnatHeili kata-
fnor Ha caite. MMbkue ycnoBusa NocTae-
kn. Joctaeka no CHI Bce octansHoe
Ha www.elekland.ru .

He TparbTe EpEMS HA2 NOMCKN —

910 Hawa paboral

Ins nucem — 169300, Pecnybnuka
Komu, r. ¥xTa, a/a 54.

E-mail: elekland@mail.ru

dakc —(82147)63482.

Tem.— 89129456875.

#* * *

Ons Bac, paguonioburenu!

PAOUOKOHCTPYKTOPBI scex Ha-
npaenenwii. Kopnyce gna P3A. Pagwo-
ANeMEeHTbl, MOHTaXHbI WHCTPYMEHT
W mMmaTtepwansl, nurepartypa, roToBble
uagenuns. IBM-komnnekryioLime.

Or Bac — onnadyeHHbId KOHBEPT
onsa ecnnaTHoro karanora.

426072, r. Uxesck,

a/a 1333 PTU "lMpomeTeii”.

www.rtc-prometej.narod.ru

Ten./paxc (3412) 36-04-86,

Ten. 22-60-07.

* * *

i, 8
38 caMbIX FPOMKUX 3BY- ABTOPU30BaHHLIN CEPBUCHBIN LEHTP
KOB, TO CPEfIHSiAl BH- || MO PEMOHTY COTOBbIX TenedoHoB
& XOfIHas  MOLIHOCTb npurnawaer Ha paboTy WHXeHepoB.
(vamepeHHas Ten- | Boamoxho obyueHve.
a6l Leno +38 8 JIOBLIM BATTMETPOM) | Onnara  cAencHO-NpemMuantHas.
okaxeTcsa 35...50 B1 '.I KoHrakTHoe nuuo: KHases MeHHaawid,
L Uenb -386 B 3aBUCMMOCTWU OT Ten. 225-96-92/8(903) 252-32-04.
I CTUNS MY3BIKW. Ko-‘ll *ooE
! Lenn +28 B HEeYHO, C ycunure-
28 ~————  JIEM _ MOLIHOCTbIO | TpebyioTcs cneuwanucTel No pe-
150 BT MOXHO Wi/ MOHTY paguonaMepuTensHbeiX nNpubo-
- cxeub 75CAH-1, Ho poB (ocuunnorpadgsl, 4acTOTOMEPHI,
Lenb -286 A8 9TOro ycmnu-f BONLTMETPLI U T. A.). OnbiT paboTsl
261 TeNb HyXHO BBecTw || ObA3aTeneH.
B XecTkoe orpaHm-; Pabota B r. Koponege. lNpepocTtas-
- YeHue —KIUNnNupo- I NneHve Xunbs.
BaHVe (ans atoro Ha: Ten. 518-21-16; 510-67-22.
24 L ' . L = BXOf, NOAAIOT CUIHAN AnekTpoHHan novta: info@mprofit.ru
0 1 2 3 4 1A amnnuTyoii B He-
CKONbKO pa3 Gonb- L
Puc. 3 e MakcumanbHoii), | i
’ Korja Ha Beixofe 6y- Boicbinaem NoONTOWM 3anporpammm-

cnenyetr nutatb HanpsxeHuwem 6Gonee
2x30 B (HanpskeHwe Gonee 40 B BhiBe-
[eT Ux U3 cTpos).

yronbHole WMNynb-

Chl, HO 3TO YXE HE MY3bIKA...

AyT noyTn npqmo-l

Pepgaktop —A. Cokonos, |

rpaghika — 0. AHgpees, ¢hoTo — aBTO,

poBaHHuie No Ballemy 3akasy MUKpPO-
KOHTponneps 1 M3Y.
390028, PsazaHib, a/a 8.
WWW.progm.nm.ru

LONUYVdS

WIMHX3LOMNAEE

S0-£8-802 'Ual

nJoipelgynsuos :mooduog
nI'oIpRIG|IEW IM3LELD wandyy
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ren. 207-88-18 | PARMOJIIOBUTESTIO-KOHCTPYKTOPY - QR PAAMO®

Npwewm cTavesi: mail@radio.ru
Bonpocei: consult@radio.ru

PAJMO Ne 3, 2007

PacueT umcna BUTKOB KaTyLueK
B. MUPOHOB, pnep. locrunuuysi JlenmHrpanckovi oo.

BHeKOTopHX CNpaBoYHUKAX MOXHO
HaliTn opMyny s pacueta WHAYK-
TUBHOCTU OLHOC/IOMHOM KaTyLLIKW:
L=N(AN+B/N -C},

roe A = (nD)* /I + 0.45D), B = 3,5ID/d:
C = 4D. 3ta ¢popmyna npurofHa Ansa pac-
yeTa MHAYKTUBHOCTW KaTyLIKW, ecnv u3se-
CTHbI ee napameTtpul (puc. 1): D — ana-
MeTp kaTywku; d — avameTp nposoga; | —
oceBas ININHA KaTyLIKW; N — YUCNO BUTKOB.

Puc. 1

Ho vHorga Heobxooumo HamoTaTb Ofi-
HOCJIOMHYIO KaTyLlKy ofpefefNieHHon WH-
AYKTUBHOCTW Ha roTOBLI KapKac ¢ KaHaB-
KamMu AN\ yKnajky npoBofa ¢ warom t u,
3Ha4WT, onpepenuTe Tpebyemoe 4HuCno
BUTKOB. Ecnv nonepeyHoe cedYeHue He
Kpyr, @ npaBWibHbLIA MHOrOYrofibHUK,
TO B yKa3aHHbIX Bblle COOTHOLUEHWSX AW -
ameTp D 3amensioT Ha D, cos® (/2N), roe
D, — paccTosiHue mMexny COoCefAHUMW
BEPLUMHAMW MHOIOYroflbHUKa Nioc ava-
MeTp NnpoBofa; N — 4ncno rpaHeil MHOTo-
YroNbHUKA.

3ajava CBOAUTCSH K PELLUEHWIO HENMHEIA-
Horo ypaBHenusi: L- n (An + B/n - C) =0
oTHocuTeneHo n. Takasi MeTofMka 0Co-
6eHHo yaobHa onAa pacyeta Yucna BUTKOB
O[JHOC/NIOMHOWN KATYLLKK, HAMOTaHHOW BW-
TOK K BUTKY, — t = d, @ AnvHa Karywkm

ns peweHns NpegHasHa4yeHa Npocras
nporpamMmma Ons kanbkynstopa. fymato,
oHa 6yaeT nHTepecHa Tem paguonobute-
JNIIM, Y KOTOPLIX €Lle COXpaHWIUCk Mpo-
rpaMmMupyemMbie KalbKynsaTopbl “3nekTpo-
Huka MK-61" unu gpyrue.

01:X.N7; 02:N->X4; 03:4; 04:x;
05:X.NC; 06:0; 07:X.N2; 08:1; 09:10;
10:X.M3; 11: M-=X2; 12: M-2X3; 13:+;
14:X.N2; 15:->X8; 16:x 17:X.N5; 18:3;
19:,; 20:5; 21 :x; 22: [-»X4; 23:x; 24: [1-»X6;
25:+; 26:X.NB; 27:Fpi;, 28:M-"X4; 29:x;
30:Fx%; 31:0; 32:,; 33:4; 34:5; 35:MN->>X4;
36:x; 37:8B-»Xb; 38:+; 39::; 40:X.MNA;
41:M->X2; 42:x; 43:M1->XB; 44:M-»X2;
45:+; 46:4; AT:M1->XC; 48:-; 49:M-»X2;
50:/-/; 51:x; 52:M->X7; 53:+; 54:FX<0;
55:10; 56:M-»X2; 57:MN->X3; 58:-;
59:X.N2; 60:C/MN; 61:N.X3; 62:1; 63:0;
64:+; 65:X.1N3; 66:BI; 67:10;

Beonp: D=P4; d=P6; t=P8;

BuBog: n= PX=P2; I = P5.

Mpumep: D=2 cm=P4; d=0,1 cm = P6;
t=0,15 cm = P8; L= 2000uIH = PX. Haxu-
maem Ha [B/0], [C/M], xpem, Haxumaem
Ha [C/M], xaem, elle pa3 HaXMMaeMm Ha
[C/M], xaem, noeTopHo Haxvmaem Ha [C/T],
xAem 1 nonyqaem n= PX= P2 = 11,4 Butka
(okpyrnenHo), I = P5 = 1,7 cM (oKpyrJieH-
Ho). Kaxaoe ovepegHoe HaxaTwe Ha Kna-

suwy [C/M] paet cnefyiloLLUWin AeCATUYHBIA
3HaK.

Muorpa 6biBaetr HeobExopuMo paccum-
TaTb YUCTO BUTKOB KOPOTKOM MHOIOCJION-
Holt kaTywku. B [1] u [2] onucaH pacyet
KaTYLWKN WUCXOAS W3 ee reoMeTpUHecKnx
paamepoB. Mo nonyyeHHLIM pesyNikTatam
MOXHO BbMMCNUTE TpebyeMulii guamerp
npoBofia, KoToporo y paauoniobutens mo-
XET U He BbiTb. A xo4y NPepyiIoXuTb Npo-
rpaMmMy pacyeta, B KOTOPOM WCXOLHLIM
napamMeTpoM CAyXWUT AvamMeTp NnpoBofa.
Ona 6uina ncnonb3oBaHa Npy NPoeKkTUpo-
BaHun LC-punbTpoB Ans akycTUYecKolii
CUCTEMBI.

WexopHble napametpbl (puc. 2); | —
oceBas AJivHa katywkw; D, — BHyTpeHHWiA
LunameTtp; d — avameTp npoBofa; L — UH-
OYKTUBHOCTL KaTyllkun. Peaynstatom pac-
yeta 6yayT n — umcno BuTkoB U C — BLICO-
Ta 06moTKW. KopoTkoii NpUHATO Ha3bIBaTb
MHOIOCTIONHYIO KaTYLUKY, Y KOTOpOiA AnnHa
MeHbLUe cpefiHero anametTpa o6MOoTKM:

Puc. 2

dopmyna ona pacuyera HYucna BUTKOB
u3 [1] 6ena BUoonaMeHeHa:

L- 25mn® (C+D,)*/3(C+D,)+91+10C]=0,

rne C = n*d’K/l. Ecnv BUTKM 0BMOTKM
YNOXEHbI HEeMNMoTHO (Hanpumep, BHaBa),
HeoBxooMM KOa(PUUMEHT, YYUTHIBAID-
LKA 3Ty HeNnnoTHocTk. KoadduumeHT yk-
naakuv K, NokassIBaET, BO CKOJBKO pas pe-
ansHaa nnowans Cl, sanstad o6MoTKoM,
6onblue naeansbHoW, Koraa BUTKK yioxe-
Hbl NJIOTHO OfIMH K ApyroMy B a6conioTHo
POBHLIE PSfibL.

Onpepennte Ky MOXHO ONBITHBIM My-
TeM, HAMOTaB Ha Kapkac, NofoBHbIn pac-
cyUTLIBREMOMY, MPOoBHYI0 06MOTKY. 3Has
HACO BATKOB MpOGHOM c6mMOTKU N, Bbl-
YACTHOT nnowaib cevyeHust WAOeanbHOM
o6moTKKM no dopmyne

S,  n.d .

MamepsitoT nnowaas npobHoii o6MoTKK

S i Cx:|.f J|..F_ur:

W BBMUCISIOT Ky = S,/ S,.

IT1oT KOaQPULUMEHT MOXET MPUHUMAaThL
3HayeHns, Bonblune eAMHULILI UNN paBHLIE
en.

MNporpamma ana “"3nektpoHvkn MK-
61" BLIrMAANT cNeayowmm obpasom:

01:X->MN9; 02:0; A3:X->M2; 04:1; 05:0;
06:0; 07:X-»M3; 08:M->X2; 09:M-»X3;
10:+; 11:X->N2; 12:M->X6; 13:P¢ 14:x;

15:M-»X5; 16:x; 17:M-»X8; 18:+; 19:X->I1C;
20:M->X7; 21:+; 22:X->1N1; 23:P¢; 24:Fr;
25:x; 26:2; 27:5; 28:x; 29:M->X2; 30:F¢;
31:x; 32:M->X1;33:3 ; 34:x; 35:MM-»X8; 36:9;
37:x; 38:+; 39:M-»XC; 40:1; 41:0; 42:x;
43:+; 44:x; 45:/-/: 46:M1->X9; 47:+;
48:FX<0; 49:07; 50:MN->X2; 51:MN->X3; 52:-;

53X-+MN2; 54:C/MN; 55MN-> X3; 58:1; 57:0;
58:+; 59:X->M3; 60:bI1; 61:07;

Beop: = P5 d=P6 D,=PT7;
L=P8; L=PX

Buieog: n = PX=P2; C=PC.

KoHTponsHeii npumep: K = 1,3 = P5;
d = 0,055 cm = P6; =08 cm = PT7;
I= 0,8 cm = P8; L=200 000 HH = PX. Ha-
Xumaem Ha kHonkw [B/O], [C/N], [C/N],
[C/M], [C/M] ¢ nepepbiBamn Ha BpeMs
cyeta W noilydaem n = 1449 = PX = P2;
C = PC = 0,713 cm. Kaxpoe Haxatne Ha
kHonky [C/T] paer cneayollmii AecaTuy-
HBIA 3HaK.

Ecnu nonysunock | > (C+D,), cnemyet
1cnonb3oBaTk NpoBof 6oMbLUEro AMamMeT-
pa win Kapkac ¢ MEeHbLUMM 3HadeHuem |
1 NepecHuTaTb n.

NWUTEPATYPA

1. Abskoros B. [N. CripaBoqHUK Mo pacye-
TaM Ha MWkpokanekynstopax. Map. 2-e. —
M.: Hayka, 1986.

2. Opskoros B. n. CnpaBo4HiK Mo pacye-
TaM Ha MUkpokanekynsTopax. Maa, 3-e. — M.:
Hayxa, 1989.

Penaxtop — . NomariH, rpaghika — N. flomakyiH

Bce ons peMOHTHMKOE pagno-
annapatypbil! MyKpocxembl, TpaHanc-
TOPbI, KOHAEHCATOPhLI, PE3NCTOPLI. Pa-
avopetany v 3anyacTw. MNoyroeas po-
craBeka. [1na karanora — KOHBEpT.

107031, r. Mockea, ab. s, 48.

E-mail: www.S-10mitino.narod.ru

* * *

Pagunoniobutenbckmne HaGopbl —
cBbillie 480 KOHCTPYKLMIA!

Karanor ¢opmar A4, 104 ctp. —

50 py6. 6e3 y4eTa No4TOBbIX PACXOA0B.

Mo 3aABKaM LUKOMBHBLIX, OETCKUX Y4-

i1 1 GrbrmoTex — BECTUTATHO.

107113, r. Mockea, a/a 10 "MNocwein-
Topr". Ten. (495) 304-72-31.

* * *

MNeyarHbie NnaTel HAa 3akaa!

PazpaboTka 1 W3roToBneHue no
CXeMam 3aKasymKa.

242600, bpaHckaa obn., r. JaTeko-
BO, yn. IO>xHan, Aa. 69.

Ten. 89155383045

E-mail: wfw@online.debryansk.ru

* % *

P/petann oted. u nmn. 9000 Tunoe,
KHUIMM, KOMINBoTepL!, MO.

Baw koHeept. 190013, C.-letep-
Gypr, a/a 93, Kuceneroid.

* * *

JENOBOE MNAPTHEPCTBO

Ecnn y Bac eCTb MHTEpPECHBIE pa3-
paboTk1, roToBbl MOMOYL B peanusa-
LMK 1 NPOOBMAKEHNM MX HA DbIHKE.

E-mail: ndex-444444@rambler.ru




FeHepaTop-wudppartop

curHanoe DTMF

4. HATHEHKOB, r. Kaprar Hosocubupckow oOn.

ABTOpYy aT0# cTaTthyu NOTPeboBanoces npeobpa3osars NogaBaemMbie
Ha HECKONbKO BXOLOB JIOTMHECKUE CHIrHanbl B KOAOBbLIE [OCHUTKM

DTMF, coorsercTByOLyne HOMepY Bxoaa. BsiscHunocs,
criocobHeie 310 caenarbr 6e3 60sbLIO-

JIN3MPOBAHHBIE MHWKDOCXeMbl,

ro 4Yucna p[ONOSIHUTENbHBIX 3/IeMEeHTOB,
Beixog Obin HaligeH B NPUMEHEHWW AEeLIeBOW MUKPOCXEeMbi

LNTHBI.

yTO cneywa-

CIMIUKOM Aoporu u pecu

T€/1ePOHHOr0 TOHaNILHOro HoMepoHabuparens. K Heil npuwnoces go-
6aBUTP HECKONBKO JIOrMYEeCKUX MUKPOCXEM.

apobHo 06 ycTpoiicTee M napa
3TO MUKPOCXEMBI MOXHO Y3HATH B [g].
K coXaneHuio, MUKpOCXema
KP1008B>X27 He copepxuT reHeparopa
vactotel 1633 'y 1 no 310 NpUHKMHE MO-
xet dopMrpoBaTs Toneko 12 13 16-m
BO3MOXHBIX JABYX4ACTOTHBIX KOMOWHa-
L4, NPeayCMOTPEHHBLIX KOAOBOM Tabnu-
uein DTMF. 310 kombuHaLmn, COOTBETCT-
ql)Tnoume unppam 0—9, 3Hakam ™" n " #".
006l HabpaTk TenedOoHHBII HOMEp,
3TO0r0 BnONHe AocTatoyHo. [loaromy
B paccMarpuBaeMOM YCTPOWCTBE npu-
LLIOCEL OrPaHuyMTECS nepeaaqein Hpop-
MaLM1 O COCTOSHU OAMHHAOLIATK BXO-
L0B. 3Hak " #" 1Cnonb30BaH Kak npyuaHak
KOHLA UMKIa Onpoca COCTOSIHUSI BXOA0B
wuepparopa. ECm Takoil npusHak He

43

I Ipemlaraemoe YyCTPOCTBO pagdpa- pom curHanoe DTMF 3necs Cnykut Mmuk- T €TCS, 41CNO BXOAOB MOXHO YBENU- | =g L
GaTla_[BaHOCb,um pabotel B cucteme  pocxema KP1008BXK27 (DA2), no OCHOB- 41Tk 0 ABEHaALATIA. Yy
OXPaHHOW CUrHanu3aumm COBMECTHO C  HOMY HasHaYeHuio — HomepoHabupa- Ha caoeHHoM opHoeuBpartope DD1 |
ONuCaHHbIM B [1] npueMHUKOM-gelnd-  Tens ONs NEKTPOHHOro TenedOHHOro co@pan reHepaTop MMrynbCoB NepeMeH- ' =
partopom. Cxema reHepatopa-wudpa- annapara, aHaior MMMOPTHBIX MMKPO-  HOM CKBAXHOCTW. M3MeHsTb ee Heobxo- ol
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BXOJI0B, KOrAa HU OfWH M3 HUX HEe aKTK-
BeH. [AnutencHocTk GopMUpYEMEIX Ha
Bbixofgax opHoBubpatopa DD1.2 um-
NyNbCOB 3aBUCUT OT COCTOSHUA TPaH3nc-
Topa VT4. Ona paBHa 200 mc, korpga
TpaH3UCTOp 3aKpuiT 1 24 MC, KOrga OH
oTKpbiT. [May3ssl anutensHocTbid 12 mMc
Mexay wMnynbcamu QopMMpyeT OfHO-
Bubpatop DD1.1.

B MCXOAHOM COCTOSAHUKM TOK He Tever
HW B OOHOW M3 OOWHHAAUATWU BXOAHbLIX
uenein, B KOTOpbIE BKJKOYEHL PEe3UCTO-
pei R3—R13 u wanyvawuwwme guoasl
CHBOEHHbLIX ONTPOHOB U1—UB6.
Mpw aTom ¢oToTPaH3NCTOPLI ONTPOHOB
3aKpLITE W HA WX KOJIEKTOpax ycTaHoB-
neHsl NIOTMYECKWM BLICOKWE YPOBHM Ha-
npsaxeHua. Anoaw VD1—VD11 3akpwl-
Thl, a TpaHaucTop VT2 oTkpelT. Ha Bbixo-
ne anementa DD2.2 ycTaHOBNEH BHICO-
KW YypOBEHbL, NoaTtomy cBetopgunop HL2
"Tpeeora” noraileH.

Bnaropapsi HU3KOMY YPOBHIO Ha BXO-
ne 9 anementa DD2.1 noraweH u ceeTo-
Avon HL1 "Onpoc”, a oTKpbiThA TpaH3u-
ctop VT1 3anpeuwaet paboTy onucaHHoO-
ro paHee reHeparopa MMNynsLcoB. Kpo-
Me TOro, BLICOKWIA YpOBeHb Ha BbIXOope
anemeHTa DD2.1 ycraHaBnuMBaeT B WUC-
XOlHOEe HYNEeBOEe COCTOSHWE CYeTHMK
DD4 w 3anpeuwaeTt paboty Aewundparto-
pa DD5 (Ha Bcex ero Bbixofax BbICOKWIA
ypoBeHb). B peaynbrate TpaH3UCTOpHI
VT5—VT16, umutupyiolmMe KHOMNKKW Ho-
MepoHabupatens, 3akpbiTe, coeguHe-
HUA mexay Boeixofamu R1—R4 » Bxopa-
mMu C1— C3 mukpocxembl DA2 oTeyTeT-
BYIOT M OHa He TreHepupyeT curHan
DTMF.

CurHanom TPeBOrM CNYXWT NosiBne-
HWe Toka xoTd 6bl B O[lHON N3 BXOAHBLIX
ueneil. HomuHanel peanctopoe R3—R13
BoiBupatoT TakMmu, 4Tobbl 3TOro TOKA
6bII0 AOCTATOYHO AN18 OTKPBIBAHUSA CO-
oTBeTcTBYlOULlEro  ¢oToTpaHaucTopa
M YCTAaHOBKMW HA ero KOJeKTope HU3Koro
YPOBHAl. 3TO MPUBOAUT K OTKPLIBAHWIO
ofHoro ua avonoe VD1— VD11, sakphl-
BaHWIO TpaHanctopa VT2 1 BKAKHYEHWIO
ceetoguona HL2 "Tpesora”.

Ecnv koHTakThl BuiKNoYatens SA1 pa-
30MKHYTHI, BKJIOHAETCA W CBeToAuopg
HL1 "Onpoc"”, a Takxe pa3peliaetcs pa-
6ota reHepartopa MMNYNLCOB Ha OfHO-
Bubpatopax DD1.1 u DD1.2, cuyeTtumka
DD4 w pewwdpatopa DD5. Cuetuwmk
cunTaet npuxopsume Ha ero exopn Ci1
MMMyNbCH. Ha agpecHbie BXOAL MyNbTU-
nnekcopa DD3 w pewwndpartopa DDS
C BLIXOAOB CHeT4YMKa MOCTYNaKT YeTbl-
pexpa3psifHbie ABOUYHLIE Koabl. Kaxpao-
MY M3 HWMX COCTBETCTBYET Nepepaya WH-
BEPCHOro 3HayYeHWs curHana ¢ Bxopa
MYNLTUMNNEKCopa, UMEeIoLLEro 3aaaHHbii
KOAOM HOMEp, Ha ero BbiXxo[ — BbIBOA
10. Bo Bpems umnynbca, Korfa yposBeHb
Ha MHBEPCHOM BbixoAe oaHoBubpaTtopa
DD1.2 Hu3knii, 6yaet HU3KUM N YpOBEeHb
Ha MMeKLLEM TOT Xe HOMep Bbixofe ae-
wudpatopa DD5.

MNMocnepHee o3HayaeT, Yero Byner oT-
KPpHT OAWH W3 TpaHawcTtopoB VT5—
VT16, nopgrotasnvBas Mukpocxemy DA2
K nepepaye curHana DTMF, cooTtBetcT-
BYIOLLIErO COCTOSAHUIO cHeTqYuKa. OgHako
ero nepefaya Ha4HETCH TONLKO NpU yc-
noBuK, 41O TpaHauctop VT3 OTKphIT,
a 910 NpoU30oIHaAeT, ecnu YpPoBEeHb Ha Bbi-
xoge MyneTunnekcopa DD3 B 3ToM WH-

i
TepBasie BpEMEHW BbICOKMIA — B onpa- |
WKBaeMOM B JaHHbIA MOMEHT BXOAHOM
kaHane sadukcpoeaHa Tpesora. OgHo- ]
BpemeHHo Oyfer 3akpblT TpaH3ucTop
VT4, uto yeenuyut go 200 mc gaurenb-
HOCTh TFeHepupyemoro WMnynbca
npogonkurensHocTte nepepadn DTMF
curHana.

Takas cpaBHUTENLHO CNOXHag Noru-
ka obecne4ynBaeT YCKOPEHHbIH onpoci
BCEX KaHanoe, TpeBOXHas CUrHanuaa-
uu1si B KOTOpbX He cpaboTana, W Heob-
xoAMMbie ANg nNpasunbHON paboTel MUK- |
pocxeMbl KP1008BXX27 naysabl mexay
"HaXaTUsMKU Ha KHOMKKU" Npu ofiHOBpe-
MeHHOM cpabaTblBaHUW CcOCefHWX Ka- '
Hanos.

Hynesoe coctosiHve cdetdurka DD4 !
HEe WCMNONbL3YeTCs, MOCKONbLKY B Tene-;'
$OoHHOIA TexHUMKe Npu Habope Homepa
BMecTO umdpebl 0 nepepaeTes yucno 10.
Bxop myneTunnekcopa, COOTBETCTBYIO-
wuin coctosivuio 1100 (pecatuyHoe 12),
coefiuHeH ¢ oBuwuM NPOBOAOM, W TpY |
ero onpoce Bcerga nepepaerca DTMF-
koMBUHauma 3Haka "# ", cnyxaulas npu-
3HaKOM 3aBepLUEeHUs LuKna.

Mo poctuxeHun cyetdnkom DD4 co-

ctoanuna 1101 (pecatwyHoe 13) anemMeHT |
DD2.3 ¢dopmupyeT MMNyNbC, KOTOPbIA
noctynaet 4yepea anemeHT DD2.1 Ha
BXOflbl HAayYyanbHO YCTAHOBKU CHET4YMKa,
noAroTtaenueas eroc K HOBOMY LIMKNY.

B HanaxuBaHUW YCTPOMCTBO HE HYyX-
naeTca u HadymHaeT pabortats cpasy. Ha-
npsbkeHve curvanoe DTMF Ha Beixopne
reHepartopa-wngparopa MOXHO pery-
nupoBatbk MOACTPOEYHEM PEe3uCcTOPOM
R44. Ecnun reHepuypyemMbix MUKPOCXEMOW
DA2 0,5...0,7 B HegocTato4yHo, curHan
MOXHO yeunutb niobuim ¥Y34. Temn onpo-
ca BXO[OB W NPOAOIMKXWUTENbHOCTE Nepe-
[a4yl CUrHaNoOB MOXHO W3MEHWTb, Nnof-
fupas BpemsA3afawliue 3NeMeHTH —
koHpeHcatopbl C2 1 C5, peaucTopbl
R17, R31,R33.

BoamoxHel cnefyoouume 3aMeHsl Mu-

KpoOCXem Nnorukn UMMNOPTHLIMI
KP1533AI3 = SN74ALS123N, I
KP1533J1A4 = SN74ALS10AN,

K155KM1 — SN74150N, KP1533MES —
SN74ALS93N, KP1533103
SN74ALS154N. BmecTo wMMNOpPTHOro
ctabunuaartopa HanpsxxkeHns 7805 no-
noipger orevyecTBeHHblt KP142EHS5A. |
Auopwl KO5226 mMOXHO 3aMeHWTb Nio-
6bIMKU MaNOMOLHBIMW KPEMHWEBLIMU,
a cpgBoeHHble onTpoHel ADT101AC
OOWHO4YHbLIMK, Hanpumep, AOT128 wunun
4N38, yeenuume nx uncno go 11.

PekoMeHayeTCs YCTAHOBWUTL napan-
nefbHO BHIBOAAM NMUTAHWUS KadkAoW MUK-
pocxeMbl KepamMuieckne KOHAEeHcaTopbl
emMkocTbio ot 0,022 po 0,1 mkd, He no-
Ka3aHHbIE Ha CxeMe.

JIATEPATYPA

1. ®epopos O. MNpuemHuk-gewmdpa-
Top DTMF curvanoB. — Paguo, 2000, N2 2,
c. 42, 43.

2. Mukpocxembsl  gna  TenedoHuM
1 cpencTs cBAan. CnpasoyHuk. Map. 3. —
M.: AOO3KA, 2001.

3. NotaneHko O. Y3KONONOCHHIM
dunsTp-petektop. — Pagwo, 2000, N 11,
c. 37—39. {

Pegaxtop — A. Jonruwi, rpaguka—A. Honrui i

PemBoscikulA. M.,
AwmxmuH A. B.,
KoabMimH B. A
PapuomoHn-
TOPWHI: 3afauu,
MeTObl, CpeacT-
Ba / lNopn pepax-
uvein A. M. Pem-
6osckoro. — M:
lopayas nuHue -
Tenekom, 2006. —
492 c: wn.
ISBN 5-93517-
326-3.

PaLHOMOHKIOHHT

THRDNN, MEIENS, CPERCIA

PaccMoTpeHsl TMNoBLIE 3aaa4K, pe-
waemMble ¢ NOMOLLBIO CPeACTB paauo-
MOHUTOPUWHIa, NOAYYUBLUUX LUMPOKOE
npUMeHeHne B Cambix pa3nnyHbix obna-
CTHX — OT ynpaB/ieHWs UCNOoNbL30BaHU-
emM paguoqacToTHoro cnektpa (PHC) no
KOHTpONsa paanoobcTaHoBKKU Npu Npo-
Be1IeHUM KOHTPTEPpPOPUCTUHECKUX one-
pauuin. ManoxeHs BoOnMpock NocTpoe-
HUS Y QYHKLMOHUPOBaHUS painoTexHN-
YeCKUX CUCTeM, NpeaHasHavyeHHbIX s
pPafuoOMOHUTOPUHIA WU KOHTpona ad-
(EKTMBHOCTN MEPONPUATUIA MO TEXHW-
4ecKol aaumte nHdopMauun, HaqsmHan
OT XapakKTepUCTUK U CTPYKTYPHBLIX CXEM
Paano3NeKTpOHHLIX YCTpOiCcTB, BXoas-
LLMX B COCTAB CINOXHBLIX CUCTEM, [0 ONK-
CaHna MPUHUMNOB WX (QYHKLMOHNPOBa-
HUS. PaccmoTpeHbl MeTOfbI, aNropUTMbI
1 ocobeHHOCTW NporpaMMHoro obecne-
YEeHUs, UCNONL3YeMble 1R peLleHns Ta-
KX TWNOBLIX 3ada4y pagnoOMOHWUTOPUH-
ra, Kak BbiSiBJieHWE W aHanu3 paamouns-
Ny4eHWiA NpY AEHTUGUKALMW NCTOYHW-
KOB CUIHaI0B W NOMEX, U3MepeHue na-
PamMETPOB CUIHANOB U NOMEX, OLEHKa NX
ONacHOCTU WNW LLEHHOCTU AJ18 NoNb30-
Batessl, M3MepeHue HanpsXeHHOCTU
3NEeKTPOMarHMTHOT O NOMA MW MNOTHOC-
TW NOTOKa MOLLHOCTK, ONpeaeeHne no-
NIOXEeHNs1 MCTOYHWKOB paauocurHanoB
1 paguonomex Ha mecTtHocTu. [Mpuee-
OeHbl MpUMEPH WX WCMONb30BaHUA
B CJIOXHOIA nomexoBoit obcraHoBKe
B NPOMBILUNEHHBIX LIEHTpax, BHyTPW 3Aa-
HWIA U Ha OTKPLITOM MecTHOCTHU. Teope-
TUHECKWE PaCCYXEHUS MOACHAINTCH
npuMepamMn KOHKPEeTHbIX pa3paboTok
pPaguoaneKTpoHHbLIX YCTPOWCTB W pa-
AVOCKUCTEM NEeNeHroBaHus, M3MepeHns
napameTpoB, naeHTUGUKaAUMKU 1 noka-
NU3auuM WCTOYHWKOB 3NEKTPOMarHuT-
HOro NONs, BLINOMHEHHLIX NOJ PYKOBOA-
CTBOM W NPW y4acTUK1 aBTOPOB.

Ons cneumanuctoB B obnactn pa-
ANOMOHUTOPWHIa, ONepaTopoB N pyKo-
BOAMTENE PaMOKOHTPONLHLIX Cnyx6,
COTPYOHWKOB CWINOBLIX BEOOMCTBE U
cnyx6 6e3onacHoOCTU rocy1apCTBEHHBLIX
1 KOMMEPHYECKUX CTPYKTYP, MOXET ObiThb
nonesHa CTYAeHTamM 1 acnupaHTam.
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Tanmep ang annapaTtypbl
C cCeTeBbiM NMUTAHUEM

WU. HEYAEB, r. Mockea

pennaraeMoe yCTPOMCTBO npenHas-

HAYEHO AN BKIMIOYEHUS WM BbIKIIO-
HEHVS 4epes ONPeeneHHoe Bpems pas-
JNINHHOA annaparypsl, NUTAIOLLLEICS OT ce-
M. Ero ommmumrensHas ocobeHHOCTs —
VCMNOMb30BAaHME MOLLHBIX MOAEBbIX TPaH-
3UCTOPOB B KA4eCTBE KOMMYTUPYIOLLIMX
Harpy3ky anemeHTos. Bnaropapsa aromy
MCKITIOHEHBI MOMEXW, KOTOPLIE MOMYT CO-
30aBarb YCTPOMCTBA Ha TUpUCTopax. Kpo-
ME TOro, Harpyska MOXeT 6bimb 1 Mano-
MOLLIHOM, MOCKOfBbKY, B OTNKM4UE OT TUPKC-
TOPOB, NOMEBLIE TPAH3UCTOPBI COXPaHSIIOT
OTKPHITOE COCTOAHWME NMPW CKOMb YTOAHO
MaJIOM TOKE Harpysku.

[06UTLCH 33ASPXKKK MEX[Y HaXKaTnem Ha
KHONKY SB 1 1 yCTAHOBKOW BLICOKOrQ
YPOBHA Ha BbIBOAE 5 MMKPOCXEeMbI 10 He-
CKOJbKKX 4acoB. [Npu yKazaHHbIX Ha Cxeme
HOMUHArNax pesncTopa R4 n koHgeHcaTo-
pa C2 nonyyeHa BbIOEPXKKA MPOOOIHKU-
TENBHOCTHIO 0kono 18,5 MuH.

Ha nonesbix TpaHauctopax VT2, VT3,
BK/MIOMEHHBLIX BCTPEYHO MOCNEaoBaTenb-
HO, COOpaH BMEeKTPOHHLI KOMMYTATOp.
Brnaropgapa BECTPOEHHLIM 3aLUMTHBIM OMO-
J[1aM KaxKOblli M3 3TUX TPaH3UCTOPOB pabo-
TaeT TOMbKO MNPU MONOKUTENBHOIM OTHO-
CUTENBHO WCTOKA MONSIPHOCTU Hanpsixe-
HKS! HA CTOKE, a BMEeCTe OHM obecneumnBa-
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Cxema Talimepa nokasaHa Ha puc. 1.
Mwukpocxema DD1 no OCHOBHOMY Ha3Ha-
yeHnio — "Jacoeas”. Pabortas ¢ ksapue-
BbIM pe30oHaTopoM Ha 32678 lNu, oHa re-
HEPUPYET CEKyHAHbIE UMIYNLECH. 30ecCh
K€ B3aMmeH KBapLIEBOro pe3oHaropa ycra-
HOBREeHa 4acToTo3analowas uens R4C2.
Mopfuvpas anemeHTbl 3To Lienu, MOXHO

10T 3aMblKaHWe W pasmblkaHve uenu ne-
pemeHHoro Toka. Crabunutponul VDS
1 VD6 — zawutHele. OHW orpaHn4uBaloT
Ha JONYCTUMOM YpOBHE HanpshkeHue 3a-
TBOP—MWCTOK NONEBLIX TPAH3UCTOPOB.

B 3aBUCUMOCTU OT NONOXEHUS nepe-
Knovarens SA1 ynpaensiollee Hanpshxe-
HWE Ha 3aTBOpbl TpaH3ancTopor VT2 1 VT3

noctynaet nMbo HenocpeAcTBEHHO C Bhl-
Bofla 5 Mykpocxembl, Nnnbo Yepes nHeep-
Top Ha TpaH3ucTope VT1. B nepeom cny-
yae Harpyska, OCTaBasiCb BbIKJIHOHEHHO
B TeYeHue BHLIJEpXKW Talmepa, no ee
okoHYaHun BypeT BktodeHa. Bo BTopom
cny4ae — HaobopoT.

HanpsxeHve nuTaHus MUKpPOCXEMbl
DD1 noctynaet oT BLINpAMUTENA Ha ANO-
ne VD1 (ewe oavH 3aneMeHT 3TOro Bbi-
NnpAMUTENS — BHYTPEHHWI 3alUWTHBLIA
avopg TpaHauctopa VT3) 4yepea napamer-
pudecknii ctabunusaTop HanpsXeHus
npubnuantensHo 9 B n3 peauctopa R1
M coefMHEeHHLIX NocnefoBaTenbHo CcTa-
6unutpoHa VD3 wn ceetoguomoB HLI1,
HL2. KonpeHcatop C3 crnaxuvsaeT myfb-
cauvu. CBeToaMofbl CNyXaT Takke WH-
Avkatopamu pexuma pabote: HL1 cur-
HaNM3UPYET, 4TO TAlMEP BKJIIOYEH B CETh,
a HL2 — o ToMm, 4TO MOET OTCHET BHIAEPX-
kn. lNo ee aapepweHnn ceetoauon HL2
noracHeT, Nockoneky Yepe3 anoa VD4 oH
6ynetr 3alWyHTUPOBaH OTKPLIBLUWMMCS
TpaHaucTopomVT1.

3710 NpuBEAeT W K He3Ha4YUTEeNLHOMY
CHUXEHWIO HANPsKeHUs NUTaHns MUKPO-
cxembl DD1, 4TO He cKaXeTcH, OfHako,
Ha ee paboTte. K Tomy xe bnaropaps or-
KpbiBlwemyca anony VD2 TakToBwIMA reHe-
patop MUKpocxembl ©ynet OocTaHOBNEH.
CpaboraBLunii TaliMep MOXET ocTaBaTbCs
B 3TOM COCTOSIHMW HeoNnpeaeneHHoe Bpe-
mA. [py HOBOM HaxaTun Ha kKHonky SB1
Mukpocxema DD1 BoaspatvTcs B Ucxon-
HOE COCTOSHNE C HU3KKMM YPOBHEM Ha Bbl-
Boge 5 M HAayHeTCA HOBLIM OTCYeT Bbl-
LePXKW.

Bce perann taiimepa paamelleHbl Ha
neyaTHoW nnate U3 OAHOCTOPOHHE PONb-
rMpoOBaHHOIO CTEKNOTEeKCTONWTa, noka-
3aHHoI Ha pme. 2. MNnaTty cnegyet nomec-
TUTbL B NNACTMACCOBLI KOPNYC NOAXoas-
Lero pasmepa, B €ro CTeHkax ACIMKHbI
6LITL cienaHbl OTBEPCTUS AI9 CBETOAWO-
NOB, KHOMKW W [N\ PO3ETKU, B KOTOPYIO
BCTABNAIOT CETEBYIO BUNKY HArpy3Ku.

TpaHanctop KT315B MoxHO 3aMeHUTb
nobbiM Apyrum Toli Xxe cepun nnu cepun
KT3102, a noneBole TpaH3UCTOPGLI
IRFBC40 — na IRF840. Ceetoomoanl xe-
narensHo NMPUMEHSTL NOBLILLEHHOW APKO-
CTW pasHoro ugerta ceeveHus. KHonka —
nwbasa manorabapuTHas ¢ XOpOoLIO M30MK-
pPOBaHHLIM TONKaTENeM.

Ecnu npepycMmoTpeTh Nepekoya-
Tenb, nogkntyatwwmin B kadectee C2
KOHAEHCATOPLl pa3Hbix 3apaHee Nogob-
paHHbIX HOMWHANOB, MOXHO cAenatb
TailMep ¢ HECKONBKMMKW (PUKCUPOBAHHLI-
MW 3HaYeHUsSMKU BbliepXku. ConpoTtus-
neHve peauctopa R4 He gonXHO NpeBbl-
ware 5...7 MOm.

Penakrop A. Aonruil, rpaduka —A. Jonrui,
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' OXpaHHbIA CUrHaANU3aTop Ha

ANCTAaHUMOHHLIX nepeknw4yYartenax
A. CTPYKOB, p. n. g Kemeposckori 0611.

BHUMAHWIO qUTaTeNeN
ACTBO OXPaHHOI CurHanmaawum
BLINONMHEHO Ha OBYX Masol ﬁ;
CNELLMTE Erg KPUTUKOBAaTL — MO 3KOHO-
MU4HOCTM €My MOTYT NO3aBUO0BaTb MHO-
rve ycrpoicrsa nofoBHOro HasHaueHust
Ha TpaH3uCcTopax. B gexypHoMm pexume
yaen n et 50... 100 MkA (3aBucKT
OT TOKA YTEYKM NPUMEHSIEMBIX KOHAEHCA-
C2). B kauecTBe ABEpHOrO
YYBCTBMTENBHOrO 3NEMEHTA NCTOMNL30BAH
NEPEKIoUAIOWLMIA  FEPKOH  (Hanpumep,
K3M3) ¢ MarHuToM 1M MUKPOTEPEKITIO-
varens (MI19).

Jna nocraHoBkM oObekTa Ha OxpaHy
HY>KHO BbINOMHUTL ONPEOENEHHYI0 nocne-
[0BaTENBHOCTL AENCTBUIN; Haxoasch BHy-
Tpw 06LEKTa 1 OTKPLIB ABEPSL, HA KOTOPOIA
3aKperieH JaTuK, HeoOXOOMMO BbIKMIO-
varenem SA1 nogars nUTaHne Ha yCTpOoit-
CTBO (CM. CxeMy Ha pucyHke). [Npu 3ToM
HauHET 3apsxaTtbCsi koHaeHcarop C2 no
Lienu: NnCOoBOI BeIBOL, MICTOMHUKA NUTA-
Hus GB1 —3aMkHyTHIE KOHTaKTBl SA1T —
ofknaoku koHgeHcatopa C2 — napan-
NENbHO COEAMHEHHBLIE "OTOOMHLIE™ 06-
MOTKU AMCTaHLMOHHBIX nepexioyareneii
K1 1 K2 — MrHYCOBBI BLIBOA MCTOUHMKA
ruratus GB1. Tepexmiotareny cpabora-
10T, W UX NOOBMXHBIE KOHTAKTHI nepeiayT
B JIEBOE MO CXEME NOMNOXEHUE (MOMeYeH-
HOE TOYKaMu).

I'epkoH, Ha KOTOPLIV HE OECTBYET NO-

| ne MarHuTa (ABepb OTKPLITA), HAXOAMTCS

B NOMNOXEHUW, MNOKa3aHHOM Ha CXEME.

Mocne Toro kak, BeliAna U3 06beKTa, Bol
32KPOETE ABEPb, HAYHET 3APSAKATLCA KOH-
pexcarop C1 no Lenu: rnmocoBOiA BLIBOL,
VCTOYHMKA NUTAHUSA — 3aMKHYTHIE KOHTaK-
Tol SA1 — oBmoTKa nepexioHare-
na K1 — obknagxm koHgeHcatopa C1 —
3aMKHYTBIE NOABVKHBIA M NPABLIA NO CXe-
ME KOHTaKThLl repkoHa (Tenepb ABeps 3a-
KpbiTa) — MWHYCOBOIA BbIBOL, MCTOYHMKA
nuTaHwsl. B pesynstare npou3oiper cpa-
GatbiBaHvie nepexnodarens K1. MNpy stom
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K cuzxans-
HOMY Yyem-
poacmby

NOABWKHBIA KOHTakT rpynnel K1.1 nepe-
KTIOUUTCS B NPABOE MO CXEME MONOXEHWE
U NOATOTOBUT SNEKTPUYECKYIO LEnb Anst
Eézlﬁom NpAMOIA 0BMOTKM Nepeknioyarens

Ho noka uens 3Toin 06MOTKK pa3opea-
Ha PA3OMKHYTHIMM KOHTAKTaMK repkoHa
(nopewXHEIM W neBeiM Ha cxeme). [Mo-
cKoneky koHaeHcaropsl C1 w C2 3apagu-
mce, Batapes GB1 Oyper Harpyxeha
TOMBKO TOKOM WX YTEHKU.

Mpy OTKpLIBaHU OBEPW MOOBMXKHBIA
KOHTaKT FepKOHa NepexIioNnTCs B NIEROE
nonoxexnne n koHgeHcatop C1 HauHer
Pa3PKATLCA MO Lenum: NocoBas obknaa-
ka koHaeHcaropa C1 — 3aMKHYTHIE KOH-
TakTel K1.1 — npsamvas 0BmoTKa nepexio-
varens K2 — samk KOHTaKThI FepKo-
Ha — MUHYCOBas 0DKNaaka koHaeHcaTopa
C1. Nepexnovarens K2 cpaboraet, u koH*
TakTel K2.1 1 K2.2 3aMKHYT (M pasomk-
HYT) LLEMb MCNOAHUTENBHOMO YCTPOMCTEA.

0, 4TO Y3€N He JMLLEH Heno-
CTaTKOB. JTO M "NMWHWIA" NPOBOA, Way-
LLMIA K Jatiuky; n pabota garyumka He Ha
0BpsIB OXPaHHOM LIENK, KaK B KIACCUYEC-
KMX YCTPOICTBAX, a Ha 3aMblkaHue. Tem He
MEHee ONUCAHHOe YCTPOWCTBO BrONHe
MOXET ObiTb MCONBE30BAHO HE TOMBKO
B OXPaHHbIX LIeNAX, HO U B APYruX YCTROI-
CTBax aBTOMAaTHKK.

- "cmnPI'ICQO pabo-ee i
nepexiioyaTeny Ha Hanps-
xeHve 12 B (ucnonverne PCA4.521.752).
MocKoneKy NUTaTb OXPaHHLIA Y3en 1 WC-
MOMHUTENBHOE (CUIHANBHOE) YCTPOINCTBO
yooBHee or MCTOYHWKE, BLIOW-
paTs €ro cnefyer UCXoosA 13 MOLLHOCTH,
NOTPEONSEMON  VCTIONHUTENbHBIM - YCT-
PONCTBOM. 310 MOXET ObiTk, HaNpUMep,
nubo aBTOM bHas, NMMHO MOTOLMKIET-
Has akkymynsTopHas 6arapes.

BMecTo AByx OMCTaHUMOHHBIX repe-
KIIoYaTenen MOXHO MCNONB30BaTh OOWH
C,D,Boeﬂnl-luﬁ, Hanpumep, PMC28, PrC34
nap. 3TOM EMKOCTL KOHZEHCATOPOB
Clu CE" BO3MOXHO, Heobxoaumo Bypet
VTOYHUTL. 1

Penaxtop — f1. Nomarm, rpadasxa — f. flomarkiiH
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PerynﬂTop 4aCTOThbl BpalleHund
HAaCTOJIbHOIro BEeHTMUMNATOpPA

B. CEPBUIH, r. CtaBponosne

MOM MEPBLIE NONBLITKK PEMYIMPOBaTL
4acToTy BpalleHus ObITOBLIX Ha-
CTONBHBIX 3NIEKTPOBEHTUIIATOPOB, BoINy-
CKaeMbIX Mof, TOProBLIMK ~ Mapkamu
“Tefal”, "Skarlett”, "Vitek”, "Bork™, ¢ no-
MOLULIO  TUPUCTOPHBLIX  PErynsTopoB
MOLLHOCTH, NOAOGHBIX ONUCaHHLIMB [ 1,
2], okazanvce HeypauHbiMW. Kak noka-
3ana npoBepka, BCE 3TW BEHTUIATOPI
cHabXeHbl NMPaKTU4ECKU OAMHAKOBBLIMIA
ACMHXPOHHBEIMW ABVTATENsIMM, OAVH W3
HUX NoKasaH Ha puc. 1. Mo KoHCTpyk-
UMM OH @HANOTW4EH OTE4ECTBEHHOMY
asvrarento OCA2-01. MNpu Hamumm
B LMV NUTaHusi TUPMCTOPHOIO peryss-
TOpa Takon ABurarefls WM He 3anycka-
€eTca BoobLue, win paboTaeT kpaiiHe He-
YCTOIAMMBO.

MpoGnemy yoanocs peLunTs, NOmKIO-
4MB MApaiensHo OOMOTKE OBUraTens
BEHTUIATOPA MOCTOAHHBIA PE3MCTOP, KaK

nokaszaHo Ha pumc. 2. ConpoTvBneHue
3TOro pesucTopa BelBpaloT MakCUMaIb-
HbIM, NPY KOTOPOM OBECNEYVBAETCS Ha-
JEXHBI 3anycK BeHTWISTopa. Hanpsike-
HUE HA PE3UCTOPE USMEHAETCS MO TAKOMY
XEe 3aKOHY, KaK 1 Ha 0DMOTKe aBuraTens,
M MOXET JOCTUraTk MONHOMO CETEBOro.
MosTomy MOLWHOCTL PE3VCTOPA A0MKHA
ObITh HE MEHEE 3HAYEHUR, BLIMWUCNEHHOMO

" RER,

roe P — mowHocTs, BT; U — HOMuHamNL-
HOE HanpsxeHue B cetn, B; R — conpo-
TUBNEHue peauctopa, Om.

AsTOp wcnonb3oean pesuctop [M3B-
10 conpotuenetuem 5,6 kOm. Pesuctop
MOXHO 3aMEHWTL Namnoin HaKaMBaHWA
10...20 Br. lNockonsky u pe3ucTop, u
namna CwibHO HarpeBaloTCsl BO BPEMS
paboTl, TO WX CNEAyeT YCTaHAB/MBAThL
KaK MOXHO Janslue OT JerkOmnnaBKuMxX

NAACTMACCOBbLIX AETANEIN KOPryCca BEHTU-
NATOPA M AMTUTL OT CITysainHbIX MU=
KOCHOBEHMIA.



MaBecTHO, 4TO yMEHbLLUEHWE HYACcTOTh
BpalleHns acWHXpOHHOro Aevrartens
npv ymeHbeleHW neﬁcrsyromero 3Ha-
HYeHWA NMUTakLlero HanpsaxeHWs npouc-
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X0OouT nNUile 3a CYeT yBelnunyeHwnd
"CKONbLXEHUA" MEXaHWYECKWN Harpy»XeH-
HOro poTopa BO Bpallaklwemcs C no-

CTOSIHHOW YFNIOBOW CKOPOCTBIO MarHwT-
HOM none cTatopa. Y GonbluWHCTBRa
NPOBEpEHHbLIX BEHTUNATOPOB ABUraTesb
NONHOCTLIO  OCTaHaBNMBANCHA  Npwu
YMEHbLUEHUM HanpsxeHus npubnuau-
TensHo BABoe. CneAcTBue 3TOro — He-
nonHoe ucnonk3oBaHue obecneuvBae-
MO0 perynaTtopom UHTepeana uameHe-
HUSA HanpsxeHus. Yron nosopota ero
PYKOATKWM ynpasneHus oT nonHuix obo-
pOTOB [10 OCTAHOBKW BEHTUNSATOpA OKa-
3biBaeTCcH CpaBHUTENBHO HEGONbLLWM.

OcTaBnsiTe OCTAHOBNEHHLIA peryns-
TOpPOM ABUraTenk BKIYEHHBIM B CETb He
pekoMeHAayeTca — No ero obmoTke 1 Ye-
pe3 NoAKNoYeHHLI NapannensHo el pe-
3vcTop (namny) npoponxaer Teyb TOK
W BblenseTca Tenno. BeHtunatop Heob-
XO[IMMO BLIK/IIOYATL NPEefyCMOTPEHHLIM
B HEM UMK CNeuvansHO YCTaHOBNEHHBIM
BelKloyarenem SAT.

JIUTEPATYPA

1. JomMHuH A, TPUHUCTOPHLIA CBRETOpEery-
natop. — Paguo, 1983, N2 9, ¢, 52.
2 KaJ'IaLIJHMI(OB H., CpeTeHcmuM Tpm-

MATOP MOLLHOCTW.
1995, N‘-’S, cF.)eSq.

Ot pegnaxunn. TTpuswiHoi HepaborTocno-
BEHTUISITOPA, BK/IOYEHHOro Nnocne-
HOBATENLHO € TUPUCTOPHLIM DETYNSITOPOM, BE~
POATHO, ObiNa 3HAYUTENEHEA MHOYKTUBHOCTE
OOMOTKM BBUFaTeNA BEHTURTOPE, 3aMERNSIO-
a8 HapacTaHue aHOAHOrO TOKa THPMCTOpa.
3a spems AeHCTBMA KOPOTKOrO OTKPLIBAIOLLE-
O MMNYNbCa 9TOT TOK HE YCrnesan goCTdyb
BHAYEHWSA, HA3BIBAEMOT0 "TOKOM yRepxaHua”,
[T03TOMY 1O OKOHYIHMN UMIYNILCa THPHCTOPD
3aKpeiBancH. TOK, Tekylmi Yepe3 aoronH1-
TeflbHLIA PE3NCTOP, OKa3anCa AOCTATOHHBIM
LA MOELKEHURA THMACTODE OTKDBITHIM.
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YCTPOMUCTBO 3aWUThbl laMnbl

HaKaJimBaHuUd

B. CKYBJIUH, r. KaparaHgoa, KasaxcraH

pobneMy 4HacTo neperopaiuux 0c-
BETUTENLHBIX Namn HakanueaHua ¢
pewwun, cobpaB npepanaraemMoe BHMMAa-
HUWIO 4MTarenei YcTpPOWCTBO 3aULUTHL,
CHabxeHHBe TaKMMKW YCTPOWCTBAMMW naMm-
nul paboTtawT 63 3aMeHd yXe ABa rofa.

Cxema ycTpoWcTBa npencrasneHa Ha

puc. 1. 3pecwk EL1 — 3awumuwaeman nam-
na, SA1 ee BHEKNW4aTENbL. Yepes BH-
npamuMTens Ha avoaHom wmocte VD1
s VT1 KT940A
VD1 VT2 KT840A
w D3sB
o B* & .
$ EL1
VT2
T _C147mKx
]— x 450 B
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B LEeMNb NamMnsl BKIKOHEH COCTABHOW TpaH-
3uctop VTIVT2. B MOMEHT 3aMbIKaHWs
KOHTaKTOB BuIKovarens SA1 koHpeHca-
Top C1 paspsixeH 1 COCTaBHOW TpaH3uc-

Top 3akpbiT. MNoaTomy Yepes namny Tever
N HeGOoNLILIOK TOK 3apAAKU KOHAEHCa-
Topa C1, 3aBucALMiA OT HOMWHanNa pe3nc-
TopaR1.

I'pauk Ha puc. 2 nokaswiBaeT 3aBu-
CUMOCTb HanpsXeHWs Ha KOHAeHcaTope
OT BpeMeHW, Mpolealwero ¢ MoMeHTa
BKJIOYEeHMS. Korpga HanpskeHwe OoCTU-
raer 3Ha4yeHus, AOCTATOYHOro AN OT-
KpblBaHWs COCTAaBHOIo TpaH3ucTopa,
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TOK, TEKYLLUMIA Yepe3 namny, NnaBHo yBe-
NUYMBAETCH [0 HOMUHANBLHOI O, Kak NoKa-
3aHo Ha rpaduke puc. 3. HanbHeRwmia
POCT HanpsXeHUs Ha KoHAeHcaTope npe-
KpallaeTcsd, MoToMy 4To ydacTok Basa
TpaHauctopa VI1 — amuTTep TpaHauc-
Topa VT2 peiicTBYeT Kak cBoeobpasHbIi
ctabucTop.

TpaHauctop VT2 cnefyer ycTaHOBUTL
Ha TennooTBOA, NMOLaaLIo, MPonopLUVo-
HaNBHOWN MOLLHOCTI 3allMLLI@eMOIN Namnbl
W HECKONBKMX Namr, CoefMHEHHbIX na-
pannensHo. Mx cymmapHas MOLLUHOCTb He
nomkHa npeewiwats 240 Br, npu atom
nnow@as paccevBaiolleil NoBepXHOCTH
TENNOOTBOAA AONMXHa OblITb HE MeHee
400 cm®. JlonyckaeTcs 3aMeHa TpaH3uc-
Topa KT840A Ha KT828A nnn KT8286. Um-
MOpPTHLIA AMoAHLIN MocT D3SB moxHo 3a-
MEHUTb NIOBLIM APYrUM Ha HanpsXeHue
300 B n 1ok 1...3A.

Mpy NepBOM BKIOYEHWW 3ALWNTHOIO
YCTPOWCTBA U3MeEpbLTE HanpspKeHne Mex-
Ly KONNEeKTOpoM U BMUTTEpOM TpaH3auc-
Topa V12 B yCcTaHOBMBLLEMCS peXume.
Ecnu oHo Bonblue 15...25 B, HeobBxoaumo
3aMeHUTb pe3nctop R1 apyrum meHslie-
ro HoMWHana. 3aAepXKy BKIIOHeHU MOX-
HO U3MeHsiTh, Nnoabupas koHpeHcatop C1.
Yurute, 4TO Mexay BbIKIOYEHUEeM Nnamnbl
M ee MNOBTOPHLIM BKJIKOHEHUEM [AOMXHO
MPONTY AOCTATOYHO BpEMEHU, HYTOOLI KOH-
AeHcatop C1 ycnen paspsagutees. MHave
3alMTHOEe AeicTBMe ycTpoiicTBa Oymer
HEMONHBLIM.

Penaktop — A. Jonrui, rpaguka — A. Jonarmi
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PAOUOAOETANKU ANA BAC!

ToproBo-NpOMBILLAEHHLIA  XONAWHD
«HoBan»  oOcCylIeCTBNSET MNOCTaBKy
PafVOKOMIOHEHTOB OTEYECTBEHHbLIX W
3apybexHbix Npou3BoAUTENE BCEM
lopuanveckuM n Gpuanyeckum nuLam B
nobyio Touky Poccuum u CHI.

Y Hac Bbl BCTPETUTE BHUMATESNLHOE
1 pobpoxenarenbHoe OTHOLLEHWE.

Camble pefkve KOMMNOHEHTBl —
TOXe Yy Hac.

Hobpo nowcasoeamen! Bydem eanm ouenn

www.n l.ru.
Ten.: 223-70-98; 589-68-16.

ni ojpeiSynsUod imooduog
nJi'olpeiliew (MaLeLd Wandy|

LWWkonbHeiM Bubnuotekam, CIOT,
LEeTCKMM W KOHOLECKUM KOMNEKTUB-
HbIM PaAnoCTaHUMAM Boickinaem Gec-
nnarHo* apxuBHble HOoMepa XypHana
"Pagnopenc”. 3afBKM NpUCLINaTb

Ha 6naHke opranusauyuu. 111401,
r. Mockea, afa 1.
* — KONUHecTBO OIrpaHsu4eHo.

| 100Z ‘SN OMifvd L)



QPAAMO® 2

MPUKNALOHASA JIEKTPOHUKA

@
T
&
g
&
[
e

Mpurem crartei: mail@radio.ru
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B. KOHOBAMOB, r.

Hpkyrek

Paapaﬁmauuoe aBTOpoOM MHOro nert
Has3aj u onucaHHoe B cTaTee "3alluTa
or Toka" ("MomenucT-KOHCTpyKTOP”,
1981, N2 10, c. 29, 30) 3alWnTHO-OTKIIIO-
Yawllee ycTpoicTBo cpabatbiBanc npu
NoABNEHUN Ha HE3A3EeMNIEHHOM MeTanu-
Yeckom Kopnyce salmujaemoro npubopa
HanpsxeHus Gonee 24 B OTHOCWUTENEHO
semnn. CerofiHs 3asemMieHue KopnycoB
npubopoB ctano obsaartensHsiM U Npeg-

@ 3awumTa OT TOKa YTEeUYKHU

KOPMNYCOM U CETb0 A0NYCTUMOE 3Ha4YeHNe
atoro Toka (4... 10 MA) ByzeT npeBbiLLeHo,
YTO U NOCAYXUT CUMHANOM K OTKJIIOYEHUIO
HewcnpasHoro npubopa ot ceTu,

Cxema ycTpoiicTBa 3alMTel, OeACTBY-
I0LLErC MO TAKOMY NPUHLMNY, NOKa3aHa Ha
puc. 1. Bunky XP1 BCTaenswoT B CETEBYLO
pPO3EeTKy, OCHALLEHHYID 3a3eMN[LWM
KoHTakToM. K posetke XS1 noakniodaior
CETEBYIO TPEXKOHTAKTHYIO BUIIKY 3allmuia-

TOop T2 U MOCTOBOIA BHINPAMUTENL HA ANO-
nax VD2—VD5. HanpskeHwe nutaHus Mu-
Kpocxembl-Taiimepa DA1 1 ycunutens Ha
TpaHaucTope VT1 crabunnanposaHo ¢ no-
Mokl ctabunutpora VD6.

B pa3puiB NpoBOAa, COeAVHSIOLErD
3a3eMNAloLLIMeE KOHTaKThl BUNKM XP1 1 po-
3eTkn XS1 (uene PE) BkNoweHa nepBWy-
Has obmoTka TpaHcdopmaTopa Toka T1.
HanpsieHune, nponopuyoHansHoe nporte-
KaIoLLEMy Mo Hell TOKY, BLIIENSeTcs Ha pe-
auctope R1 1 nocne BeiNpsaMneHns ogHo-
nonynepuoaH6IM BLHIMPAMUTENEM Ha ANO-
ne VD1 uyepe3 ycunutels MOCTOAHHOIO
ToKa Ha TpaHauctope VT1 noctynaer Ha
Bxof, S Talimepa DAT.
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craBnaetcd Gonee NpaBUIbHBLIM KOHTPO-
NMpoBaTh TOK B 3a3eMndioLleM NpoBofe,
B cnyyae HapylweHWs W3oNAUMK Mexay

emMoro anektponpubopa. 3NeKTPOHHLI
y3en 3alUTHOro YCTPOWCTBA NUTaeTcs oT
ceTy yepea MoHwXawwwmilt TpaHcdopma-
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Ecnn TOK yTe4KM OTCYTCTBYET, Harnps-
XEeHWe Ha KONMfeKTope TpaH3ucTopa v Ha
BXOfe Talimepa UMeeT BLICOKWiA, a Ha BbI-
xofe TaliMepa (BulB. 3) HWU3KWIA Noruyec-
KWiA ypoBeHb. lNpun yBennyeHun Toka ytey-
KW CBEpX AOMNYCTUMMOrO 3HA4eHWS BLICO-
KWiA YpOBEHbL HaNpsXeHUsi Ha KonnekTope
VT1 cMeHUTCA HU3KUM, YTO paspeLunT pa-
6oty Taiimepa DA1. Ha ero Beixope no-
SABATCA WMMYNbCLl MONOXWTENbHOM No-
NAPHOCTW, MEPBLIA M3 KOTOPbLIX OTKpOEeT
TpuHucTop VS1. Pene K1, pasoMkHyB KOH-
TaKThbl, OTKJIIOYUT Harpyaky ot cetu. Mura-
H1e ceetoamnona HL1 nokaxer, 4To 3alin-
Ta cpabortana. Yactora muranus (1...5 )
3aBUCWT OT HOMWHanNoB pe3uctopoB R7,
R8 v koHpeHcaTopa C6.

Mocne ycTpaHeHust yTeuku TPUHUCTOP
VS1 ocTaHeTca OTKpBITHIM, & KOHTaKThl
pene K1.1 — pa3oMkHyTEMW. [Ona Toro
4T0Obl NMOAaTb Ha Harpy3Ky CeTeBoe Ha-
npsixeHve, yCTpOMCTBO 3alumnTsl Heobxo-
AMMO BO3BpaTWUTb B WCXOJHOE COCTOfA-
HWE: BBLIKMIOYUTL HA HEKOTOpOEe Bpems,
HaxaB Ha KHoMNKy SB1, v BHOBb BKNIOYUTE,
OTNYCTUB €e.

Konpexcatope C1 u C4 yctpansior
noxHule cpabaTbiBaHus OT KpaTKoBpe-
MeHHbIX nomex B cetu. Lens R6C5 npe-
[OTBpaLlLaeT 3anyck Taiimepa B pesynbTa-
Te NepexofHbix MPOLECCOB NpW BKIKOHe-
HuKM nuTanua. Lens RSCBVDY nopaenser
KOMMYTaUMOHHLIE BLIOpPOCH HanpsXeHWs
Ha o6moTke pene K1.

MeyatHas nnata ycTpoWcTBa 3aluThl
1 pacnonoxeHwe fgeTtaneit Ha Hell w3o06-
paxeHnl Ha puc. 2. TpaHsuctop KT3102A
MOXHO 3aMEHUTbL APYrMM TOWM Xe cepun
vnn cepuin!KT312, KT315. WMmnopTtHele
ananorv Taiimepa KP1006BM1 — NEBS55



1 MHorue apyrue ¢ umgpammn 555 B 06o-
3HaueHun. Tpunnctop KY1016 B paccmar-
pUBAEMOM YCTPOMCTBE MOXHO 3aMeHUTb
ofHUM 13 cepuin KY201, KY202.

Pene K1 . — P3C47 wcnonHexua
P®4.500.407-01 (conpotueneHue obmoT-
k1 — 160... 180 Om). MNpr MoLHOCTK Ha-
rpy3ku 6onee 1 kBT ee HeoBXOAMMO KOM-
MyTMPOBaTL C MoMoLLblo pene ¢ Gonee
MOLLHBIMW KOHTaKTamK, a ycTaHOBJIeHHoe
Ha nnare pene K1 ucnons3oBark Kak npo-
MeXyTouHoe.

TpaHcdopmarop Toka T1 uaroTtoeneH
M3 cornacyoulero TpaHcdopmMaropa ot

TPaHCNAUMOHHOTO  TPOMKOTOBOpUTENS.
Marvutonposop, TpaHcdopmaropa —
craneHoi LLUBx10. OBmoTKa ¢ MeHbLUUM
YUCNIOM BWTKOB yfaneHa, a Ha ee MecTo
HamoTaHbl TPpW BWUTKa WM30NMPOBAHHOIO
npoBofia INaMeTpoM OKONo 2 MM — 3To
nepsuyHas obmoTka TpaHcgopmaropa To-
ka. BuiBlIas nepeuyHas obMoTka cornacy-
owero TpaHcopMaropa Tenepb CTaHo-
BUTCH BTOpUW4HOW. Ee BbiBOALI Noaknioya-
10T K peauctopy R1. TpaHcdopmarop nu-
TaHwa T2 — nboil NoHwKawmi ¢ nep-
BUyHo 0oBmoTKoit Ha 220 B u ¢ aByms co-
eVHEeHHbIMKY NocneaoBaTeNnbHO BTOpPUY-

HbiMKU oBmoTkamu Ha 9 B, 100 MA wnu
C opHolM BTopuyHOiA Ha 15... 18 B.

3HayeHve Toka cpabaTtuiBaHus 3alm-
Tbl [OMKHO HaxoAUTLCA B WHTepBane.
4._.. 10 mA. 3toro pobueatotcs nogbopkoit
peauctopa R2, a npu HeobxogumocTw,
M M3MEHEHWEM 4MCIa BUTKOB NEpBUHHON
obmoTkmn TpaHchopmaTopa Toka T1. YTeu-
ky B 10 MA MOXHO MMUTUPOBATL, BKKOHB
nepBuYHYD 06MOTKY TpaHcgopmaropa T1
B ceTb 220 B 4epe3 pesuctop 22 kOm
MOLLHOCTLIO He MeHee b BT.

Pepnaktop — A. fonrvi, rpagika — A. Jonrii

NMpocTton Taumep
C aBTOOTKJIIOYEHUEM OT CeTU

C. KOCEHKO, r. BopoHex

BOnbLIMHCTBO HCMONb3YeMbIX paguoniobuTenaMmu TaMepos
U pene BpemeHu (B TOM 4YMC/E Ha NPOrpaMMUPYeMbIX MUKDOKOHT-
ponnepax) no OKOHYaHMM 330aHHOW BbIAEPXKM OCTAIOTCH NOAKMO-
YeHHBIMM K CceTH. B HeKOTOpbIX CUTyauusx 3TO KpaiiHe HeXenarenb-
HO. HM3BECTHbI MHOrOYMC/IEHHbIE CryYaum, Korga OpocKN HanpsKeHus
noBpexaan OCTaBMEHHYI0 COEAUHEHHOW C CeTbi0 "BbIKMIOYEeHHYIO",
a Ha camom gene paboTaiollyid B LEXYPHOM pPeXxume, 3NEeKTPOHHYIO

TEeXHUKY.

3HaYUTEeNbHO CHU3UTh BEPOATHOCTL TaKMX aBapwvii NOMOXeT npen-

naraembiii  Taiimep.
KJIIOYNT Harpy3ky,

Orcyurae 3agaHHOe BpemMs,
HO u cam obecrounrcs. Mo cnegywoLjero nycka

OH HEe TOnMbKO OT-

Ha)XaTHMeM Ha KHOMKY TaliMep W ero Harpy3ka OCTAaHYTCS COBepileH-

HO 0e3pasnuyHBIMK K noMexam,
YeHue,

Xema TailmMmepa noka3aHa Ha puc. 1.
Mpu Haxatun Ha kHonky SB1 cete-
BOE HanpsiXeHve NOCTYNUT Ha Harpyaky
W Ha y3en nuTaHns Taiimepa, COCTOALLMIA
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U3 racsillero koHgeHcaropa C1, Bbinps-
MuTENbHOrO AnogHoroe mocta VD1 w cta-
6unusatopa HanpsXeHWs Ha MUKPOCXe-
me DA1. B pesynbrate cpabortaet pene
K1 w ero koHTakTHele rpynnel K1.1
u K1.2, coeguHeHHble napanneneHo, 3a-
Bnokupytot kHonky SB1, kotopylo Te-

CrioCOOHBIM BbI3BaTh JIOXKHOE BKO-
n Kk OpocKamM CeTeBOro HanpsHKeHUs.

nepb MoOXHO oTnyctutb. Pene K2 noka

obecToyeHo.

OrcyeT 3agaHHOro MHTEpBRana Bpeme-
BepeT wMukpocxema KP512MC10

HU

VT1, VT2
R4 KT315B
13k DD [
KP512(1C10

RO [CT2
ST
01N

k2

VT2

(DD1), 06 ycTpoiicTBe 1 pabote KoTopoi
noapobHo pacckasaHo B [1—3]). K ee Bxo-
[y YCTAHOBKU B UCXOLHOE COCTOSIHWE NOL-
K/tloYeH y3en Ha TpaHauctope VT1, ¢op-
MUPYIOLLMIA Mocne BKIKOYEHWS Talimepa
B CeTb UMNYNLC, AANTENBHOCTE KOTOPOro
(nonu cekyHabl) AocTaroyHa Ans 3asep-

LIEHWs NEpPexofHLIX MPOLECCOB B y3ne
nNUTaHWs.

Mo okoH4YaHWUKU WMNYNbCa Ha4asbHOK
ycTaHoBKM Mukpocxema DD1  HauvHaer
OTCUMTHIBaTL BbIAEPXKY. [MpW yKasaHHbIX
Ha cxeme HoMmmuHanax anemexHTos R6 n C8,
3apaowmx vactotry konebaHuin BHyTpeH-
HEro TakTOBOIO reHepatopa MWMKpOCxe-
Mbl, cnycta aga qaca (7200 c) Huakwii
YPOBEHb Ha BbLIXOAE 9 MMKpOCXeMbl CMe-
HUTCA BHICOKWUM. 3TuM 6yaeT OTKphbIT
TpaHaucTop VT2 n cpabotaer pene K2.
Ero koHTakThl K2.1 pasomMkHyT Lens nuta-
Hus 06MOTKK pene K 1, KoTopoe OTKIIIoHNUT
Harpysky 1 Talimep oT ceTu.

Bo usbexaHwe noBropHoro cpabartsi-
BaHusa pene K1 kongeHcatopul C2 v C3
GynyT BLICTPO paspsiXeHsbl HYepes 3aMKHY-
Thle koHTakTel K2.1 1 peanctop R1. Yepea
avop VD3 pas3pagartcd M KOHAeHcaTophl
C4, C5. 310 HeoBxoanMo 15 3aLUMTH pe-
NYNVpYIOLLEro TpaH3UCTopa B UHTErpab-
Hom ctabunuaatope DA1 oT npobos.

B onucbiBaemMomM yCTpoMCTBE yrpaBns-
lolwme Bxoosl MyvKkpocxemsl DD1 nogknio-
yeHbl TakMm 06pa3om, yTo Ko3pPUUMeHT
[eneHus 4acToTbl TAKTOBOrO reHeparopa
paeeH 235929600, v ona nonyseHws BhI-
hepxkn 7200 ¢ nepuog konebaHuii TakTo-
BOro reHepatopa AomkeH BbiTb yeTaHoB-
neH paeHeiM 61,035 mkc. MNpwy nameHeHUN
ATOro Nepuofa BbAEPXKa W3MeHseTcs
nponopuvcoHansHo. Kak otmeveHo B [3],
npy COOTBETCTBYIOLEM BHIGOpE 4acToTo-
330al0LUMX BNEeMEHTOB OHAa MOXeT Ao-
CTUIHyTb [IEBSITM MECSLEB, HYTO Bpsf Nu
notpebyeTca Ha NpakTuKe, HO cama no ce-
6e Takas BO3MOXHOCTL Brevarnser.

o4y o6patiTb BHUMaHWe, YTO Npw Nog-
6opke anemMeHToB reHeparopa UHoraa Ha-
6niopaeTca  ckaqkoobpasHoe KM3MeHeHue
nepuoaa konebaHuii. Hanpymep, Npw KoH-
neHcatope CB emkocteto 1000 nd samerHa
peanctopa R6 HomuHanom 27 kOMm Ha
33 kOm yBenuuuna nepuog, ¢ 46 no 56 mkc,
HO NpW YCTAHOBKE pe3ncTopa HOMUHAIOM
36 kOM nepuop BO3pOC B AECATb pas.
Ckavok 6bln ycTpaHeH yBenMYEHWEM eM-
KOCTU KoHfeHcaTopa no 1300 nd.

TaliMep BbINONHEH Ha OAHOCTOPOHHER
nedarHoili nnare wn3 ¢donLrupoBaHHoOro
CTEKNOTEKCTONUTa, NoKa3daHHOW Ha
puc. 2. Bee peavctopul — MIT unm anHa-
norndHele. BONbLWMHCTBO KOHAEHCATO-
POB — KepaMUueCcKue UK MIEHOYHBLIE Ha
HanpsxeHwe 25...63 B, 3a wcknoyeHnem
koHpeHcaTtopa C1, ponycTumoe Hanps-
XeHWe KOTOpOro AOMKHO BbiTb He MeHee
YKa3aHHOroO Ha CXeme, W OKCWMOHbLIX KOH-
neHcaropos C3 u C5 (K50-35 wnun um-
NopTHLE).

Mopbupas 3ameHy TpaH3WcTopam,
cnefyeT uMeTb B BUOY, 4TO JOMYCTUMOE

-
(]

=

[
o
1
L]
2
[
@

ni-o|pei@ynsucs :msoduog
N’ 0IpEIG|IEW (WaLeLd wandyy

L00Z ‘E N OUTivd

WIMHOdIAE BYHTVINIUGU




3
=
T
O
=
v
L
E,
™
2
=
3
2
=
o
E

Ten. 208-28-38

Mprem crarei: mail@radio.ru
Bonpocs: consult@radio.ru

PAOMO Ne 3, 2007 0

&2_ o VD1 5 O] ~2208
i =
£ l :
kO | c1
o 1 o
S5
c4 VD2 el
b0 S i 5531
i = —
T - R1 | K2 | o
K [ & b 0
X I ©c ©
6 o Livoar 3 | 9'_1
° I_ [+] o H
C7 vr2 g K war-
O pyaxe

HanpsHkeHve KONNeKTop—aMUTTep TpaH-
suctopa V]2 fonxkHo 6biTb He MeHee 35 B.
AWOAHBIN moct WIOM MOXHO 3aMeHWTh
4YeTbIpbMS OTAENBHLIMKM AVOAAMU C AOMNYC-
TUMBbIM OBpaTHLIM HaNPSHKEHWEM He Me-
Hee 400 B 1 npambim Tokom 1 A. BmecTo
avopa KO212A moXHO ycTaHOBWTH AWOA
cepun KA226. OcranbHble groasbl — nto-
6uie cepuin K521, KO522 wnv umnopT-
Hble 1N4148. OteyecTBeHHLIA aHanor MH-
TerpasibHoOro cTabunmusaropa HanpskeHus
78L05 —KP1157EH502.

KHonka SB1 pomkHa BbiTe paccyutaHa
Ha KOMMYyTauuio HanpskeHua 220 B. Nc-
nonb3oBaHHoe B npubope pene P3C34
ucnonHenns PC4.524.370-01 (K2), vmesn
HOMUHankHoe paboyee HanpskeHwe 27 B,
yYBEpPEHHO cpabatuiBaeT Npu HanpskeHun
15 B. Ero moxHo 3ameHuTs Nobbiv gpy-
VM pene ¢ TaKUM Xe HanpsXXeHneM cpa-
6aTLiBaHWS, UMEIOLLIMM FpYINNY KOHTaKTOB
Ha nepeknyeHve.

MpumeHeHHoe B KadectBe K1 pene
PBH34 wcnonHenws XM4.500.000-01
mmeeT  OBMOTKY  COMPOTUBNEHWUEM
320 OM U KOHTaKTbl, CNOCOBHLIE KOMMY-
TUPOBaTb Harpy3ky MOLLHOCTLIO [0

200 Bt npw HanpsxeHun 220 B. MNopbu-
pas 3amMeHy 3TOMy pene, cneflyert y4uTbl-
BaTb, 4TO ero obMoTka — OCHOBHas Ha-
rpy3Ka BuiNpaAMUTENS Ha ANOAHOM MOCTE
VD1 ¢ "racawum™ koHpeHcatopom C1.
B otcyTtcTBME CTabuUNMTpOHa, OrpaHnymn-
BAlOLLEro BLINPAMIEHHOE HanpsxeHwe,
OHO 3aBMCUT OT CONPOTUBNEHUS 0BMOTKI
pene. Buibpas pene ¢ Apyrvm conpoTvs-
neHveMm obmoTkn, cnepyeT ybeauTbCs,
4TO NPV MUHUMANLHOM  HaNPSXEHUN
B ceTh (Hanpumep, 180 B) BuinpsmneH-
HOE HanpsXXeHue A0CTAaTOYHO NS yBe-
peHHoro cpabartbiBaHua pene K1 w K2,
a npu mMakcumansHoMm (240 B) oHo He
npesLILLAeT AONYCTUMOIo [ WHTer-
pansHoro crabunuaatopa DA1 3HayeHws
BxogHoro Hanpsbkenus 30 B. Buinonne-
HUS 3TKX ycnoBuid obusaloTcs nop6op-
KOl eMKOCTW KoHaieHcaTopa C1.

O6wwii BUA, cobpaHHOro ycrpolcTea
npegctaeneH Ha puc. 3. [poBepATk
M HanaxvBarb ero MOXHO, He BKJo4aa
B CETb, a ML Nogas Ha koHpeHcaTop C3
NnocToAHHOE HanpsxeHwe 17...25 B ot
noboro NCTOYHWMKA B COOTBETCTBYIOLLEN
nonspHocTy. Bo nabexaHve neperpyakm

WUCTOYHMKa pe3ncTop R1 Ha Bpems npo-
BEPKU Ny4lle OTKMOYUTL. [ANTenbHOCTL
BLIAEPXKW NPOBEPSIOT MO Hacam ¢ ce-
KYHOHOIA CTPenkoi 1 npu Heobxogmnmoc-
T KOpPPEeKTUpYioT, noabupas anemMeHTbl
R6 1 C8. MNMpu HeobxoaMMOCTN, N3MEHSAS
COOTBETCTBYIOLMM 06pa3oM mnopgkye-
Hue BxopoB M1—M5 mukpocxemsl DD1,
MOXHO MNONYYUTL HECKONLKO 3HayYeHuii
BbiAepXK 6e3 BMellaTeNnbcTBa B HacTo-
TO3aAaI0LLYIO LEnb.

JATEPATYPA

1. MeaHoB A. MNeHepaTop NpAMOYTONEHBIX
UMMYNLCOB  MHQPaHW3KOW  4acToThl  Ha

KP512MC10. — Pagwo, 1991, N212, c. 32,
33.

2. Bupiokos C. leHeparop-feniresb Yac-
ToThl KP512MC10. — Paayo, 2000, N2 7, c. 51,
b2,

3. Buptokoe C. MNMpyiveHeH e MYKDOCXEM!
KP512MNC10. — Panwo, 2000, N2 8, c. 44.

Penakrop —A. fonrvid, rpagma — A. Honna,

¢oro— aBropa

MOAYIbHAR PEKNAMA

Ycnoeua cm, 8 "Pagwno”, 2007, N2 2, ¢, 11

Buickinaem noyTtol pagnontobu-
Tensckve Habopwl, pagmoperanu. Ka-
Tanor 6ecnnatHeil. KoHeepT ¢ obpar-
HbIM afipecom obsizareneH.

E- mail: ppelecom@udm. ru.

426034, Mxeeck, a/s 3503.

* * *

Mpopaem

LiopaneBble MauyTbl B KOMIEKTE
C pacTsHKKaMK U KpeneXom.

Buicora 3,7 M, 5,5 m — Ha cknage,
noa3akas7,3mum 11 m.

Cnnae AMI6, gnameTtp 32 MM, TON-
LMHA CTEHKW 3,5 MM.

WpkyTck (3952) 56-48-55,
e-mail — radstar@angara.ru.



MHankaTopbl HanpsXeHus

OopTtoBOM ceTm

B. r'YCEB, r. NNlennHoropck, TarapcraH

HaNM3Mpys CXemy WHAWKaTopa Hanps-

XEeHWs Ha [BYLBETHOM CBeToanoae
[1], # npyen K BeiBOAY, HTO YCTPOWCTBO
MOXHO CYLECTBEHHO YNPOCTUTb, E€Cnn
0TKa3aTLCH OT MMNYNLCHOIO PEXKMa CBe-
YeHusi. 3To noseonuno cobpatk MHAWKA-
TOp BCEro Ha OfHOW MWKpoOcxXeme (CM.
cxeMy Ha puc. 1).

Ha OY DA1.1 w DA1.2 cobpaHbl fBa
KoMnapartopa HanpsikeHna. MNoka Hanps-
KeHne Ha koHpeHcatope C1 MeHblue Ha-

CUT HanpsxeHre ctabunuaaumm n ctabu-
nntpoHa VD2, Ha Bbixope KomMmnapartopa
DA1.2 Takke NOSBUTCH HW3KWIA YpPOBEHbL
W noracHeT "3eneHuli” KpucTann ceeto-
avopa HL1, Ho oTkpuiBalOLMIACA TpaH3u-
ctop VT1 BKAKHWT "KpacHLIA".

Taknm o6pasomM, NPy MNOHWXEHHOM
NPOTHMB HOPMHE HanpsxeHnn GopToBOI
ceTu ceeTogwop HL1 ceeTwuT xxenTo-opaH-
KEBbIM CBETOM, MPWU HOpManbHOM — 3e-
NeHbIM, a NPW MOBLILUEHHOM — KPacHbIM.
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npsxkeHus ctabunMsaumm ctabunnTpoHa
VD1 (a cnepoeatensHo, 1 VD2), Ha BbIXO-
[le KomnapaTopoB MNpUCYTCTBYET Hanps-
>XeHWe BLICOKOrO YpOBHA, CBeTAT oba
KpucTanna nigukatopa HL1. TpaHaucTtop
VT1 3akphbIT.

Ecnn HanpsikeHve Ha KoOHAeHcaTope
C1, yBennmumBasicb, NPEBLICUNIO Hanpsixe-
HWe cTabunnzauun ctabunutpoHa VD1,
Ha BuIXoge komnapatopa DA1.1 noseuTcs
HWU3KWIA YpOBEHb M NoracHeT "KpacHbIR™
KpucTann ceetoguoga HL1; ceeTuT Tone-
Ko "3eneHulit”. TpanaucTop VT1 no-npex-
HEMY 3aKphIT.

Korga HanpskeHwe Ha KOHAeHcaTope
C1, npoponxas yBenuuMBaTbes, NpeBbl-

K561/1H2 .

[

HL1 g 7% ”
AJIC331A
KPGCH. 3en.

Tem, KTO npeanoyYynTaeT CTPOWTL
CBOW camofenkn Ha uudpoBbIX MUKPO-
cxemam, fi npegjiarail MHAWKaTop no
CXeMe Ha puc. 2. AIropuTM MHAWKaLWN
aTOro YCTPOWCTBA TAKOW Xe, Kak y onu-
CaHHOro Bhille. 3a OCHOBY MHOMKaTopa
NPWHAT CBETOAWOAHLI BoNneTMETp [2].
3 aToii Xe cTaTb 3aMMCTBOBAH pacyeT
peau%opuoro DENWTENS HanpsXeHns

Wueeptop DD1.1 nepeknovaetcs K13
€[WHNYHOro COCTOSIHWUA B HYNeeBoe Mnpwu
HanpsikeHWn Ha Bxofie YCTPOWCTBa, paB-
Hom 12 B, a DD1.2 — npu 15 B. Takum
obpasomM, NpY HanpsxXeHWW, MeHbLIEM
12 B, Ha Bbixogax wHBepTopoe DD1.1

1 DD1.2 BbICOKWMIA ypOBEHb, Ha Bhixope
DD1.3 — HM3KWIA, OTKPLITEI TPAH3WUCTOPHI
VT3 u VT4, VT2 — 3aKpbiT, NoaTtoMmy cBe-
18T 0Ba kpucTanna negukartopa HL1.

Korga BxogHOe HanpsikeHne npeBbi-
waeT 12 B, Ha Buixoge nHeepTtopa DD1.1
BbICOKWIA YPOBEHb HanpsiKeHUsi CMeHAeT-
CA HW3KWM, 3aKpelBaeTcsi TPaH3ucTop
VT3 v racHeT "KpacHhlii” kpyucTtann. TpaH-
anctop VT2 no-npexHemy 3akpbiT.

Mpy NOBLILLEHUM HANPSKEHUs1 CBEpPX
15 B BLIXOgHOW YpOBEHL WHBEpTOpa
DD1.2 Takxe cTaHOBWTCS HW3KWUM, 3a-
KpbiBaeTcs TpaHsucTop VT4 1 racHeT "3e-
neHulit” Kpuctann wHawkaTopa. OpHako
Ha Buixofle nHeepTopa DD1.3 nosensietcs
HanpsXeHWe BEICOKOIo YPOBHA, OTKpLIBa-
1owee TpaHaucTop VT2, KOTOpHIA BKNKO-
YaeT "KpacHBIA" KpucTanin.

50

B

Puc. 4

Oba ycTpolicTea He TpebyioT Hanaxum-
BaHWA 1 npu 6esowwmboyHoi cbopke w3
MCNpaBHLIX geTaneil HaunHalT paboTats
cpa3sy. VHorga nvwb AJ18 NepBOro M3 HKMX
Tpebyetcs nopbopka cTabunUTpPoOHOB Mo
rpaHM4yHEIM  3HA4YeHWAM  HanpAXEHWA
(vD1 —6,1..7,5B; VD2 — 7,4..9 B).

MeyaTHble NNaTel MHAWKATOPOR BLIMOM-
HEHbl M3 QONBIMPOBAHHOIO CTEKNIOTeKC-
Tonuta TonwmHol 1 mm. Heprexm nnar
nokasaHbl Ha puc. 3 U 4. [Mnarbl paccynTa-
Hbl Ha YCTaHOBKY peauncTtopoe MIIT-0,25
M UMMNOPTHBLIX OKCUHLIX KOHAEHCATOPOB.

B nepeom wHavkaTope moryT pabotate
nio6uie QY nNpy COOTBETCTBYIOLLEH KOp-
pekuMn pUcyHKa NPOBOAHWMKOB MEYaTHOM
nnatel. Crabunutpodsl — nobule mano-
MOLLHBIE HA COOTBETCTBYIOLLEE Hanpsike-
HWe cTabunuaaumn. TpaH3ucTop roguTcs
yKa3aHHO cepvi ¢ DYKBEHHLIM MHOEKCOM
oT X o M. Bo BTopom uHOUKaTope TpaH-
31CTOPLI MOMYT BLITEL NOBLIMK COOTBETCT-
BYIOLLEW CTPYKTYPHl M MOLUHOCTH, cTabun-
NMTPOH — MoBOI HA COOTBETCTBYIOLLIEE
HanpskeHrwe ctabwnuzauun. Ceetogmofn
nopgoiifieT oTe4ecTBEeHHLIA WM WUMNOPT-
Helli  ABYLUBETHHI ¢ pabounm TOKOM
5...20 mA.

JATEPATYPA

1. Hevaee WN. CeetoamofHbiin nHavKaTop
HanpstkeHnsa. — Paopo, 2004, N2 8, ¢. 55.

2. Kneeuor Q. BopTtoBoit CBETOAMOOHLIN
wHavkarop. — Paayo, 1998, N2 2, ¢. 54, 55, 60.

Penaxtop — J1. llomarwH, rpaghuka — f1. NlomarsH
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TaxomeTp ana FORD SIERRA

B. JEMUAEHKO, r.

YepHuros, YkpauHa

Ecrnn oTcyTCTBIME Ha Baller MaLLnHEe TaxoMeTpa 3aMeTHO NopTUT
YZI0BOJILCTBUE OT €€ BOXEHUs, TO Takou beae ierko rnomoys. B cra-
Tbe, MOMELLEHHON HIkKe, paccka3aHo, Kak caMOCTOSITESIbHO U3roTo-
BUTL yAOOHBIN B M0J1b30BaHN HEC/I0XXKHBLIVI GOPTOBO rpnbop.

HEKOTOPLIX MoZensax aeTomobuns

FORD SIERRA Ha npuBopHOi nasenn
He npefycMoTpeH TaxomeTp. Ero otcyT-
CTEME BLI3LIBAET BNONMHE MNOHATHLIE He-
yoobcTRa npu akcnnyataumMm MallvHbl.
npepnarail YyCcTaHOBWMTb Ha NaHesb,
Ha MecTO 3arfiywky Hag WHAWKATOpPOM
ykasatensi NoOBOPOTOB, CBETOAWOAHLIN
KBA3WaHaNOroBLlil TaxoMeTp. 3arnyLuky
NErKko BbIHYTL C BHYTpeHHel CTOpPOHLI Na-
Henn. B oceobogwBliemMmcs npoeme u
MOHTUPYIOT MeYaTHyl nnaty TaxoMeTpa
C NWHEWKO CBETOANOLOB.

MNopo6HLIA TAXOMETP MOXHO WCNONb-
30BaTh W HA APYrUX aBTOMOBUNAX C HYeTkl-
pexuMnUHApPOBLIM JBUraTeENeM.

Ha anementax VT1, R4—R6, C6 pea-
nu3oBaH npeobpa3oBaTensb YacToTa—Ha-
npsxeHne. Ha Bxon npeobGpasoBatens
nocTynawT NPAMOYrofibHee WMNYNbChl
NOCTOSIHHBLIX AMMAWUTYAB W AJUTENbHOC-
TV, @ C BbLIXOAa WMHTErpupylowen uenn
RE6C6 cHumaeTcs HanpskeHwe, nponop-
UMOHaNbLHOE 4HacTOTe BXOAHLIX WMNYNb-
coB. DopMMpoBRaTenL UMMYNLCOB ANA
npeobpa3oBaTtens BLINOMHEH Ha TallMepe
DA1, BKIOYEHHOM NO CXeme ogHoBNbpa-
Topa ¢ Bpemsizajawoulein uenbio R3C2.
3anyckaloT TaliMep umMnyneck ¢ gudde-
peHumpyloweii uenn C1R1.

MNpW ykKasaHHLIX Ha CXeMe HOMWHanax
anemeHtoB R3 n C2 pavTenbHOCTb Bbl-

4acToTe BpalleHWs KOoMeH4aToro Bana
6000 MmnH ). Bxog TaxoMeTpa nogkioya-
10T K NEPBUYHON 0BMOTKE KaTyLLKWN 3aXKu-
raHusi. B ceoeil malumHe i NOAKIIIoYMN ero
NpsIMO B canoHe, NOCKONbLKY 3a npubop-
HOI MaHenbLo Halencs HeWcNnoNb3yeMblid
TPEeXKOHTaKTHLIA pa3bem, Ha BbiBoge 1
KOTOPOro NPWCYTCTBYIOT WMMNYNbLCbl OT
6noka 3axuranns ISC-Il. OueBuaHoO, 3TOT
pasbLeM WCNONbL3YIDT Ha aBTOMOBUNAX,
YKOMMNNEKTOBaHHLIX TAXOMETPOM.

MuTaeTtca TaxomeTp oT HoOpTOBOW ce-
T aBTomobunga Yepes ctabunuaaTtop Ha-
npsixeHus DA3.

TaxomeTp cobpaH Ha TexHonoruyec-
KOW ne4aTtHOW nnate paamepamu
50x35 MM TonwMHOK 1 MM. MoOHTaX Bbl-
MOMHEH OTpe3kKamMWn W3CNWPOBaHHOIO
npoeoda. [na WCKNOYEHWA NOACBEYM-
BaHWA LUKanbl NamnaMy cocefHuX npu-
6OpOB M 3aLWMTLI OT NLUIK NNaTa Taxome-
Tpa NpukpbiTa Yexnom lM-obpaaHoii pop-
Mbl, COTHYTHIM M3 TOHKOIo NUCTOBOrO
AwpanoMmuHna. Bug ¢ obpaTHoli ctopo-
Hul MPWOOPHOIM MaHennM Ha YCTaHOBNEH-
HYIO (HO elle HEeNOAKNIYEHHYI0) nnaty
TaxomeTpa nokasaH Ha ¢doTo puc. 2.
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MNpuHUMNMansLHas cxema TaxomeTpa
nokasana Ha puc. 1. OcHoBoli npnbopa
CNyXUT MUKpocxema A277D, noasonsio-
wias ynpaensiTb LUKanoi na AseHaguatu
CBETOAMOAOB, MNOOCYEPEeaHO BKIIOYAI-
WMXCH NpWM yBENWYEHWW BXOMIHOMO Ha-
npsxeHns ot 0 go 6 B. Cretoavogrl
HL1—HL12 nogknioyeHsbl K BLIXOAaMm Mu-
Kpocxemul DA2 v OfIMHOW CBETOBOW NoO-
Nockl Ha LWKane BuayalibHO oToBpaxaloT
Tekyllee 3HayeHue 4acToTel BpalleHus
KONeH4YaToro Bajsa ABurarens.

CeeTogmogbl pacnasHel No Kpaiko nna-
Thl BNNOTHYIO OfiMH K Apyromy. MNnarta 3a-
KpenneHa B npoeme npubopHoii naHenu
Tak, 4TO M3 canoHa MallvHbl BUAHLI TOMb-
KO TOpLbI CBETOANOAOB.

Mpu yBENUYEHWUN HACTOThl BpaleHWUs
KOMEHYaToro Bana CBeToAvoabl BKOYa-
I0TCS NOOYEpPefHO CeBa Hanpaeo, ecnn
cMOTPeTe M3 canoHa. "lLena pgeneHws”
CBeTOAMOAHON LWKans — 500 muu ™. Lle-
necooBbpa3Ho MCNONL3OBATL CBETOANO-
Obl pasaHoro uBeta ceeyveHus. CBeveHue
"zeneHux” creTognonoB (HL1— HL5) By-
[eT COOTBETCTBORaTL HacToTe BpalleHus
500...2500 MUH™'; "3eneHbIX" 1 “XenThix"
(HL6—HL9) — po 4500 mun'; "sene-
HeIX", "xentbix”, “kpacHblx” (HL10—
HL12) — 5000...6000 muH". Mpu ocra-
HOBNEHHOM [ABWIraTene BCe CBETOAWNOALI

BbIKNMKYEHDLI.
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'Puc. 2

XOOHBX WMMNYNLECOB  (opMupoBaTens
paeHa NpUMepHo 2,2 MC, YTO COOTBETCT-
ByeT MakcuManbHOW BxopHoli vactoTe,
namepsieMmoi Taxometpom, — 200 'y (nu

B TaxoMeTpe Mcnofb3oBaHbl KOHOEH-
catopul K50-35mMnn nmnopTtHule (C4, C6,
C7), K10-50 (C2), KM-5 u KM-6 (octanb-
Hule). lNocTosHHble peancTopbl — MITT,
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npencraBneHHomn Ha
P puc. 4.
HLQ@’ HanaxwBaHue Taxome-
o Tpa CNOXHOCTU He npef-
f’/ cTagnset. MopaioT ¢ reHe- ||
HL1O rioN patopa WMMyAbCH MONO-
W XUTENbHOW MONSPHOCTH
¥4 yactoTow 100 Iy v ckBax-
HLffm" HOCTblo, 6NKU3KOR K ABYM, |
e K TOYKE COefWHEeHWs pe-
A 3ucTopa R2 u koHpeHca- |
b 4 Topa C1 u nogctpaweaiT

11

Puc. 4

nogcTpoeHHslin — CIMN5-16BB. OnA nop-
KIHHEHUS MNaTtel K Lensm asTomobuns
NMPUMEHEH TPEXKOHTaKTHbIA cTaHaapT-
HBIi pa3beM OT CTapbiX OTEHECTBEHHLIX
TENEBU30OPOB.

Bmecro 555 nopoilper otevectBeH-
HeIM Taimep KP1006BMN1. Mukpocxemy
A277D purpmbl Tesla MOXHO 3aMEHUTE Ha
K1003Mn1 win UAA180 —Siemens. Cra-
6unnaaTtop HanpsixeHws 78L09 zamMeHum
Ha KP1157EH902A, KP1157EH902B6 wnu
KP1168EH9. Kpome KT3102[, ropstcs
TpaHauctepsbl KT31021, KT3102E. Ctabu-
nutpoH VD3 — nioboid manorabapuTHblii
Ha Hanps>keHue 6,2 B.

Mcnonb3oBaHHbIE B TAXOMETPE CBe-
TOAWOAL WMEIOT KOPMyc NpsMOyrofb-
HOW ¢opmbl, Hambonee ypobHoit ans
cBopkn WKansl. BeiBoAk MX oTdpopMoBa-
Hbl COOTBETCTBYIOWMM 0Bpa3om v npw-
nasiHel K KOHTAKTam MfaTbl Tak, 4Tobbl
ONTUHECKWE OCH CBETOANOAOB Bbinu
B3aMMHO MapannenbHbl W napannenbHbl
nnare.

Bua CcMOHTWPpOBaHHORM nnatel Npeg-
craeneH Ha ¢oTo puc. 3.

B kpaHem cnyqae MOXHO NPUMEHUTL
¥ Kpyrnele ceeToanoabl, Ho cBopka wWka-
Nkl B TAKOM cnydae notpebyer Bonblumx
Tpyposarpar.

BoamoxHO, KTO-TO coyTeT ©Gonee
NOAXOAALLEN A5l TaXOMETPAa LKany Bu-
na "nepemeujarolascs CBeToBasi TOM-
ka”. Ona peannsauvu TakoW LUKanel 00-
CTaTOMHO CBETOAMOAL NOAKIIHUTL
K BbIXOfam mukpocxemsl DA2 no cxeme,

eT cpegHeMy 3Ha4YeHwlo

WHTEpBana 4YacTOTbl Bpa- |

peavcTtop RS po nosene- |
HWS CBEYEHWR CBETOAMO- |
na HL6, 410 cOOTBETCTBY- |
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500 16,6 05 [ HL1
1000 333 HL2
1500 50 15 HL3

| 2000 | €66 2 H4
2500 83,3 25 HLS
3000 100 3 HL6
3500 116,6 35 HL7
4000 133,3 4 HL8
4500 150 45 HL9
5000 | 1666 5 HL10
5500 | 1833 | 5,5 HLT1
6000 200 6 HL12

weHns1 konexyatoro sana 3000 muH .
Tem,
ayneTata W3MepeHWs 4acToTbl, pPeKo-
MeHayemMm Bocnonb3oBaThes Tabnnuen.

Mpumewanmne penawywn. MuHumans-
HOE NacriopTHOE HaNpPRXeHHe NUTAaHHUA MA-
kpocxem A277D — 10 B. OgHako, kak yT-

BEQXOAET ABTOP CTaTbu, OHY BO/HE pado- | ! Tax. JLns NUTAHUS YCTPOMCTBA MOXHO MpUMe-

TOCNoco6HbI Npr 9 B.

KTO 3axouer Gonee To4dHOro pe- |

I

[ OBMEH ONbITOM

Enponepxa UK nynsTtoB
| AUCTaHLIMOHHOTO
iynpaBneHuﬂ

A. OPUH, r. Xonmck

| CaxanuHckori o6n.

|
1' xypHane "Paguo” HeoOHOKpaTHO paccka-
1 3eiBanock ob ycTpoicTBax Oi9 NPOBEpPKU
| vH(pakpacHsX (WMK) NynsToB AMCTAHLIMOHHOTO
1 ynpaenenus (MAY) pasnvuHoiA OHITOBOA pa-
| AMOANEKTPOHHOIA annaparyphi. B GonblumHeT-
BE CNy4aeB B 3TUX YCTPOMCTBAX B KA4ECTBE UH-
J[vKaTopa WCNPaBHOCTU MCMNONL3YIOT CBETOOMW-
Ofibl, MO BCHILLKaM KOTOPLIX U CyasT o paboTto-
cnocobrocTu MOY. B npepjiaraemom ycTpoii-
CTBE [OMONHUTESIBHO BBELIEHA aKyCTUHECKas
WHAMKALWS, HTO PACLUMPSET Er0 BO3MOXHOCTH.
MNpuHUMMNUaneHas cxema YCTPOWCTBa Mnoka-
3aHa Ha pucyHke. OCHOBa yCTPOWCTEA —UHTEr -
paneHein potonpuemHnk MK nuanasona B1 ot
noBovt OLITOBOM TEXHWKWM — TEneBu3opa, BU-

HA1 3M-3

— =+ 5B

| L1 10MIH

7
e
HL1 AMN307EM \¥)

peomarvutodora, DVD-nneiepa. K ero euxoay
| noaknioydeH TpaHsncTop VT1, KOTOpbI KOMMY-

Tmpyer ceetoamopn HL1 1 KaTyLuky MHOYKTWUEHO-
cTu L1 € NogKMoYeHHEM MapaniesnsHo el akyc-
TMHECKMM nbesousnyyarenem HA1. Paboraer
YCTPOCTBO cregyioum obpasom. Mpu oTcyT-
cTBuK MK uanydeHus Ha euixoge GoTonpruemMHn-
Ka MOCTOSIHHO NPUCYTCTBYET BLICOKWIA YPOBEHD,
TPaH3WCTOP 3aKPHT, CBETOAMOL, HE MOPUT W aKy-
CTUMECKOI0 CUrHana Het. Ecnn nenpasHuia My
HanpaBWTL Ha (POTONMPMEMHMK M HaXaTk Ha

HET M CTaHyT "CNBILLHL" XapakTepHbie "Nayki
UMIYNECOB", KOTOPHIE uanyyaet MIY.

Mpu nNpoeepke HewcnpaeHoro MY ceeto-
OWOA, Kak NMpaBwio, HE BCMHIXMBAET, HO eChu
BCMHILLKKM €CTh, Cnefyer obpatuis BHUMAHWE
Ha XapakTep akycTu4eckoro curHana. B npak-
TMKE aBTOpa ObUIM HEOOHOKpaTHLIE Chy4au,

Koraa npu nposepke MY ¢ NOMOLWLK APYrnxX
YCTPOWCTB HUKaKKX MPU3HAKOB HEVCMPaBHOCTU
He OBHapyXeHo, a Npy oUeHKe "Ha cnyx” npu-
CYTCTBYIOT WCKaxeHws 3Byka. Bonee muarens-
Has MpoBepka BHSBMNA HEWCMPaBHOCTL kepa-
MWYECKUX PE30HATOPOB (HecTabuneHas pabora
WKW YXOL, HacTOTH ).

B ycTpoMCcTBE MOXHO NMPUMEHWUTE PE3NCTOP
C2-23, ceetopguopn AN307AM, KWUNO24A-K,
KUNO246-K vinm nmio6oid gpyrow, xenatessHo
KPacHOIro LBeTa CBeYeHUs!, BUNoNsIpHLIA TpaH-
aucTop cepuin KT361, KT3107, akyctuyeckuin
nbesovanyyarens 3M-1, 3M-22. Gotonprem-
HUK MM-005E 3ameHum Ha ORT-601,
SBX1981-72, KEV-CO05V. Kartywka WMHOYKTWE-
| HOCTM HamOTaHa Ha KOJiLLUE JAMaMeTpoM
10...15 MM 13 depputa NPOHULEAEMOCTEIO
' 600...2000 v copepxut 400...600 BUTKOB Npo-
: Bopa M3B-2 0,1. Ee MOXHO 3aMEHWTL Ha ce-
PUAHO BHINYCKaeMulit ManorabaputHelid Apoc-
cellb MHOYKTWBHOCTEIO 1 ...10 MIH K Ha pean-
cTop conpoTtuenedvem 1 ...2 kOM, HO B nocnea-
HEM CJly4ae rPOMKOCTE CUrHana yMEeHBLUMTCS,

Bce petany pasMelLiaioT B KOpryce nofixo-

| pslero pasmepa, UCMoMb3ys HABECHON MOH-

| E HUTL CTABKMNM3WMPOBaHHLIN BNOK NUTaHWS C BHI-
i

XOAHLIM HanpsbkeHvieM 5 B vnu Gatapeto akky-
| mynsiTopoB

(raneBaHV4ecKUX  3NEMEHTOE)

Penaktop —J1. Jlomakuy, rpagwka — J1. Jlomakue, | C Hanpsixenvem 4,5...5 B

¢poTo —asTopg,

KHOMKY ynpaeneHust, 1o ceerogmon HL1 BChbix

Penaxrop — H. Hewaesa, rpaguka — H. Heuaepa
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AONOJTHEHUE K HANEYATAHHOMY

KABbLIEB A. ABTOHOMHBIN nenu'renb
4acToThl ANs MynsTMMeTpa M890G.
Pagwo, 2005, N2 7, c. 25, 26.

lMNMeyaTHaa nnara.

Yeptex aBTOpPCKOro BapraHTa nnarsl yc-
TpoicTBa N3obpaxeH Ha pucyHke. OHa na-
rOTOBfIEHa N3 OAHOCTOPOHHE PONLIMPOBaH-
HOMo CTEKJIOTEKCTONMTA TONWUMHOW 1,5 Mm
METOAOM NPOPE3aHNa N3ONUPYIOLLIMX AOPO-
xek B ¢onere. Jetann pacnonoXxeHbl Ha
obenx cTopoHax nnate. Ha Hegonermpo-
BaHHOM CTOPOHE YCTaHOB/EHH MWKpPOCXe-
Mbl, KOMMYTaLWoOHHBIe nanenus (SA1, SA2),
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TpaHcdopmarop T1, ontpod U1, avopwl
VD1, VD2, ceetoamopn HL1, nepxarenu ane-
MeHTa NMTaHus, peanctopsl R4, RS 1 koH-
peHcatop C5; BCe ocTanbHbie pPe3ncTophl
1 KOHAEHCATOpH!, a Takxe cTabunurpon VD3
CMOHTVPOBaHEI Ha CTOPOHE MeyarHelX npo-
BofHWKOB. B nnare npenycMoTpeHbl oTBEp-
CTUA TONLKO NoA BuiBoAL 2,3,6,7,8,11 mu-
kpocxemul DA1 1 8,13,15,16 DD1. Ocrane-
Hble BLIBOAE YKOPOHEHH U COeIMHEHHI € CO-
OTBETCTRYIOLLMMW 3NEeMEHTaMW OTpe3Kamun
TOHKOTO MOHTaXHOro npoBofaa. Mukpocxe-
va DD2 yeraHoeneHa Hag DD1 v npunasHa
K Heill BoiBopamn 8,13,15,16.

Mnata paccyvTaHa Ha NpUMEHEeHWe
TpaHancTopoB cepun KT209, peawctopoe
(kpome R5) n koHpeHcaTtopor (kpome C5)
L5 NOBEPXHOCTHONO MOHTaka TMnopasmMe-
pa SMD-1206, crabunutpona 081401
(VD3) B MUHMATIOPHOM CTEKISIHHOM KOpny-
ce. MecTa mx naikmn K nevyatHsIM NPOBOAHW-
KaMm nokasaHbl CBeTNLIMW kBagpatamu. Pe-
anctop R4 npunasH HenocpeAcTBEeHHO
K BbiBogam 3 1 4 mukpocxemel DA1, peavc-
Top R5 (MJTT-0,125) — k ee BuiBOAY 9 U LUK-
He NUTaHns MuUkpocxem. MNcoBklil BLIBOL
koHpeHcaTopa C5 (K50-35 wiw ananormuy-
HbllA UMNOPTHEIA) BNasH B NeYartHuld npo-
BOAHWK, COEAWHEHHHI C BEIBOAOM 5 TpaHc-
dopmatopaT1, a MUHYCOBBI HAPOLLEH OT-
pe3koMm npoBopa, W3oNMpoBaH NOAMBK-
HUIXNIOPUAHON TpyBKOIA 1 BnasH B LUKMHY 06-
LLero NpoRoAA PAACM ¢ TpaHaucTopom VT 1.

BuiBogamMw 3nemeHTa NUTAHWS CRyXaTt
[Ba yronka-fepxartefs, COrHyTLIX 13 nyxe-
HOW NaTyHWn WKW KecTW  TOMLYWHOMK
0,3...0,4 MM 1 3aKkpenneHHoblX Ha nnare
BuHTamMu M2 ¢ raiikamun. Bo nabexarve aa-
MbIKaHWIA C COCEAHMMW MNEeYaTHEIMW Npo-
BOAHWKaMW MOA raiiky NoANoXeHs waibul
M3 N3oNfALUWMoHHoro matepuwana. LLyn, c no-
MOLLEID KOTOPOro Aenvtent NOAKIyaloT
K LensiMm KOHTPONMpYEeMoro ycTpoRCTBa,
WM3roTOBNEH M3 MEAHOro NPoBoAa AVameT-
poM 2 MM 1 NpUNasiH K Ne4YaTHOMY NPOBOA-
HWKY, COEAVHEHHOMY C kKoHaeHcaTopom C1.

NMPAOUAEHKO A. OMCTaHUWMOHHBLIA
perynatop oOceeweHus. — Paawo,
2006, N 8, c. 43, 44.

00 M3roTOBNEHUMM U HanaXXNUBaHWK
perynstopa.

Mpy nNporpamMmMupoBaHU MUKPOKOHT-
ponnepa (MK) aeTop ncnons3oBan nporpam-
matop JDM2 » nporpammy IC-Prog. Ycta-
HOBKW Nepef NporpaMMupoBaHUeM OOMmK-
Hbl BTk TakmmK: Oscillator — intOSC GP4;
ranodkamm otMedeHsl: WDT, PART, BODEN,
CP. KoHtponeHas cymma — 0x20AB, koH-
durypaumonHoe cnoeo — Ox114C.

Mepen nporpammMupoBaHveM crnepyet
obpatnTb BHUMaHWE Ha NOCNEOHIo sYeii-
Ky NaMmaT NporpamMmM, TamM COAEpPXKUTCH Ka-
nBpoBoOYHaA KOHCTaHTa OoCUWINATopa,
a ee Henb3n cTvpatk. [locne Hasana nNpo-
rpammupoBaHus IC-Prog "cnpocut”, octa-
BUTb 9TY KOHCTaHTY UNi cTepeTb. Ee Heob-
XOAWMMO coXpaHnTb. Ha BCAKWA cnyyaid, ne-
pea nNporpaMMUpOBaHWEM MpoqTUTE Na-
mATs MK 1 3anomHu1Te 3Ha4eHre aToli KoH-
CTaHTbl, AJIA TOro 4YTobbl MMEeTb BO3MOX-
HOCTbL €€ BOCCTAHOBUTL B Cny4ae olumboy-
HbIX nelicTenid. Ecnv Bel BCe-Taku ee cTep-
K, TO Nepep NPorpaMMmmupoBaHuenM 3aHe-
cute B sueliky Ox3FF aHayeHne 0x3480.

Mpy KCNoONL3CBaHWMK YKa3aHHOMo MNpo-
rpammaropa MoxHo ybeantbes B paboto-
cnocobHocT MK yxe Ha ctagun nporpam-
MupoBaHuA. lNocne 3aHeceHWs NporpaMmel
B MK "npoytute” ee. O6patnte BHMMaHWe Ha
EEPROM DATA. Ecrm siweitikn 0—4 nmelor
3HaueHus1, oTnuaHbIe o1 OFF, To aTo cBUAE-
TenscTByeT 06 ucnpasHoct MK v o Tom, 4to
nporpaMmMa craHeT paboTaTts NpaBUNBHO.

Mocne nepBoro BKIOHEHWsI perynstopa
M3MepsIoT HanpsxkeHve nutaums MK, oHo
pomxHo Gubits B npepenax 4,5...5,5 B. 3a-
TeM ocunnorpadoM NPOBEPAIOT Hajnyve

BXO[HLIX MMNYNLCOB ceTh Ha Buieope 7 MK
1 BbLIXOAHLIX MMMYNLCOB Ha ero Buigope 6.
Paamax WMNynLCOB AOMKEH COOTBETCTBO-
BaTk HanpskeHuio nutadms MK. MonytHo
npoeepsiioT pabotocnocobHocTe MK npu-
EMHMKa — NPW HEKaTWK HA KHOMKY Ha Nynb-
Te Y pomkHsl HabmoaaTsCs MMNYNbLChHE Ha
Bhieoge 5 MK.

Hanee npoeepsioT wcnpasHocTe MK.
WMaeneknTe ero ua po3eTkn, BCTaBLTe B NPO-
rpammarop v cuntaiite EEPROM. Kak oTme-
YeHOo Bhille, B syelkax 0—4 pomxHul B
3Ha4eHWs, OTNKYHBIE OT OxFF. Mocne nepeo-
ro BKMOYEHWS YCTPOWMCTRa (NpW yCNoBWK,
4YTO PpEerynvpoBaHne He NPOW3BOAWMNOCK)
B yKa3aliHbIX fYeiikax AomkHbl BbiTs 3Have-
Hrs 0x96,0x96,0x00, OxFA, OxAB. B siueiike
0 xpaHWTcA cpefHWiA YPOREHE AIPKOCTH, KO-
TOpPLI 3aNOMWHAETCH Nocne NNaBHOTO pe-
rNYNMPOBaHWA W BLI3LIBAETCH OBOWHEIM Ha-
xatnem kHonkw. B syelike 1 xpaHuTcs Ta Be-
NMYMHA SIPKOCTW, koTopas Bena nepes oT-
KJloueHreM ycTpoiictea (oHa pasHa D2, ec-
NN NUTaHKE OTKJIKOYEHO MPW MOAHOCTHIO Bhi-
KMOHEHHOI Nnamne), B suelikax 2 n 3 — 3Ha-
4YeHWe BpeMEHW 3a0epXkK nepexoia B pe-
KUM  peryiMpoBaHvs Npy ynpasBneHun ot
nynsTa [1¥, B syelike 4 — koHcTaHTa OxAB.

Ecnn yctpoiicTBo pabotaeT, HO fip-
KOCTb perynmpyeTcsi camornpou3BofbHO,
TO, BO3MOXHO, NOBNM30CTW HaxoauTcsH
ncToqHWK MK nanyuerma. Mm moryT BuiTh,
HanpyMep, BKAKOYEHHHI B ceTb, Hepane-
KO OT perynsitropa, UCKpSiLLWIA KonnekTop-
HBI BneKTpoaBuraTens, NOXapHuli gar-
4wk, BeHranbckme orHn. MHeiMK cnoeamm,
€CNN APKOCTE CaMONPOU3BOSIEHO U3MEHSA-
eTcH, TO cneflyeT, B NepBylo ouepefb, Npo-
BepuTk pabotocnocobHOCTE perynsTopa
B ApYroM NOMELLEHWM, NOCKONbKY B 3TOM,
BUANMO, NGO Ype3amMepHOo BENWKI NOMEXN
B ceTn, nmbo umeetcs McTouHuk UK nany-
yeHus. Kak nokasana npakTuka, Aatyvkn
TSOP CKNOHHBI BbIAABATh NOXHBLIE MM-
NynsCHl NpY BIM3KOM HaxoXaeHWn ¢ WNc-
TOYHUKOM 3NEKTPOMAarHUTHLIX NOMEeXx.
Hatduku ILM, ¢ aToll TOHKW 3peHns, npo-
SBUNK cebs 3HauUMTenbLHO nyydlue.

Mpw pabote ¢ perynatopom Heobxoam-
Mo cobniopats npaBuna TexHwkn 6eso-
NacHOCTK, MOCKOMbKY AeTann HaxofsTcs
nop, onacHbIM A5 KN3HN HanpsXXeHnem.

OBPATHTE BHUMAHHE

LUATYH A., JHOEHHWCOB A. Munna-
TiopHas UM paguocTanyns aMana3soHna
2merTpa. — Pagwo, 2004, N2 1, c. 65—
68 (penaktop A. MupioLjeHko).

Ha veprexe MOHTa)XXHOUV NAars! yCcT-
poiictea (cM. puc. 4 B cTarbe) neyarHbiii
ApoBOAHWK Nof BeiBoA 12 MUKpOCXeMbI
DA4 HeobxoouMo COEAMHUTL HU30/INPO-
BaHHBIM POBOAIOM C KOHTakTHOWM [11o-
LEaaKoi roy] rpaskiii (1o pyucyHKy) BbIBOL
noAcTpoeyHoro koHgeHcaropa C29.

O30JIMH M. lpucraBka — wHaWKaA-

TOp Habupaemoro Homepa. — Pagmo,

2006 N2 10, c. 48—50 (penakiop —
A ,&onruu)

B 1excre crarei Ha c. 49( BTopoii ab3al,
riocrnenHee NpefioXeHne) BMECTO CJioB
"Mpeocbpasosaresns koga K176ME2..." cne-
Ayer ynurarb: "Tlpeo6pasoBatens Kona
Ki76U/2...".

Penaxrop — B. ®ponos, rpaguka — B. Pponos
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Munuariopbiii (pOHaAPUK MOXET 0Ka3arbCsl MNONe3HbIM NPy MoMcKe
3aMOYHOI CKBa)KWUHbI Wi OOPOHEHHOW Beiwyu B TeMHOTe, Heobxoau-
MOCTH MOCMOTPETh HOYbIO, YTO MNOKa3biBAeT TEPMOMETP, U3MEPSIO-
LU TemMneparypy BO34yXa 3a OKHOM, M/TH HA KaKyil0 4acToTy HacT-
POEH NPUEeMHUK, HE UMEIOLWI NMOACBETKU LUKaNbi, W BO MHOMMX Apy-
rux cnyyasax. CoBpemeHHas anemeHTHas 6asza — CcBepxbapkue CBe-
TOAMOLAbI, MUHUATIOPHBIE B/I@MEHTbI MUTAHUSI, D/IeKTPOHHLIE KOMITO-
HEHTbI A1 NOBEPXHOCTHOIrO0 MOHTaXa — MO3BONAET YMEHbLUNTD ra-
6apurel Takoro ¢poHapuka 6ykBanbHO [0 pa3dmepoB HanepcTka. lMpu-
Mep TOMY — KOHCTPYKUMSI, ONMUCaHHasi B CTaThe.

aK M3BECTHO, pabovee HanpsXeHne

CBEPXBbAPKUX CBETOAMOOOB Genoro
cBeuyeHus OOLMHO NEXUT B Npeaenax
3...3.5 B, noatomy npu paspaborke mu-
HUATIOPHOrO (POHapUKa MpuLLIOCH pe-
Wwatb, NUTaTL i erc ot Barapen us Opyx-
TPEX MUHVATIOPHDBIX FANBBAHMYECKMX 3e-
MEHTOB WM OrPaHMyMTLCA OOHUM SMe-
MEHTOM, HO BBECTU MOBLILLIAIOLLMIA NPeos-
pasoBarent Hanpsbkenws. peanoyteHme
6bUI0 OTOAHO BTOPOMY B3apUaHTY, TaK Kak
OH No3eonsieT 6onee NnosHO NCToNL30BATL
PECYPC MCTOYHMKA NMUTaHua (paborocno-
coBHOCTL NPpeobpazoBaTens COXPaHAETCA

o
KT3129E9,
KT313069

S«

S

Puc. 2

MPKY CHXXKEHWI HANPAXKEHWA 31EMEHTa OO0
08..09 B).

5155’ nencarop C1 TpaHauUCTOpLI NepUo-
G1 OVHECKU OTKPBLIBAIOTCS W 3aKPbIBA-
1otca. Korga Tpawauctop VT2 or-

TuTb. MameHss emMKOCTb koHOeHcaTopa
C1, MOXHO perynupoBatb 4actoty u

CKBaXXHOCTb MMIYJILCOB TOKA Yepes ApoCc- |

Cefb, a 3HAYWUT, U APKOCTL CBEHEHWS CBE-
ToOAnoAa. 3
Muraercs ¢orapuk or manorabapur-
HOIO [AMCKOBOTO Fa/ibBAHWYECKOrO 3ne-
menTa 357A (ppyrve wvassanns — G13, B °
AG13, LR44), nmelowero cpaBHUTENBHO
BonbLUyl0 eMKOCTb. Jletanu npeobpaso-
Batens CMOHTMPOBaHLI HAa KPYIION ne-
4aTHO Mnnate, W3rOTOBNEHHOW 13 OBY-
CTOPOHHE (PONBIMMPOBAHHOIO CTEK/IOTEK-
CTONMUTA B COOTBETCTBUM C YEPTEXOM,
m3obpaxeHHbiM Ha puc. 2. Tpu oTeep-
CTusl B HEN NpeaHasHajeHbl 4na npoxoaa
MPOBOMNOYHLIX MEPEMBINEK, COEOWHSIO-
WX NEYaTHbie MPOBOOHWMKK, Pacnono-
XEHHLIE HA €e pasHbiX ctopoHax. [Mnara
paccymTaHa Ha npuMeHeHwe JeTanei
151 MOBEPXHOCTHONO MOHTAXA: PE3NCTO-
pos P1 -12 Tunopaamepa 1206, koHoeH-
caropoB K10-17-1B v aHanormuHbix,
opoccens EC24  vHOyKTMBHOCTLIO
47...100 mxlMH. Boikmovarens SB 1 —nio-
6as MmMHMaTIOpHaA KHOMKA C 3aMbIKalO-
LMK KOHTaKTamm 1 6e3 pukcaLym B Ha-
XKATOM MOMNOXEHN. :

KpLIT, 4epe3 apoccens L1, Bidio-

YEHHbI B €0 KOMNEKTOPHYIO LiENb,

A MPOTEKAET TOK M MPOMCXOOUT Ha-
EL1 KOM/IEHUE SHEPTUA B €r0 MarHuT- _

NSPW300BS HOM none. MNpu 3aKkpbiBaHMKM 3TOro

TPaHancTopa Apoccent OTaaeT 3a-

MaceHHy0 3HEPrUIO, HA HEM BO3HW-

kaet 3AC camomHaykuMM 1 nono-

XUTENBHOE HarpsikeHUe Ha Kor-

NeKTope, a CneaoBareribHo, M Ha
anope ceetoomopa EL1 Bospactaer. OHO
CKNaALIBAETCSH C HANPSKEHNEM ra/lbBaHW-
yeckoro anementa G1, v korga cymmap-

MpuHuMnuansHas oxema ¢QoHapuka
nokasaHa Ha puc. 1. MNpeobpasosarens
HaNpskeHua NPEeACTaBnseT coboi rexe-

parop MMMYNLCOB Ha TPAH3WUCTOpax pas-

HanaxwvsaHwe yCTPOICTBA CBOOMTCSH
K nopbopy koHgeHcaropa C1 po nonyye- |

HOW CTPYKTYpLI VT1 1 VT2, Bnarogaps no-
NOXUTENBHOW 0BPaTHOI CBA3M Yepes KOH-

HOE HaNPSPKeHME JOCTUraeT paboyero Ha-
NPSOKEHA CBETOAMOAA, OH HAYMHAET CBE-

Hus TpeByeMoii SPKOCTH CBE4EHNS CBETO- l’
aunoaa.

|



PALUO Ne 3, 2007

BapvaHT KOMNOHOBKW Y3N0B W feTa-
neii ¢poHapuka npeacrtasneH (B Macwira-
6e 2:1) Ha puc. 3. Ero kopnycom 1 cny-
KWUT ykopoueHHan (fo 22...25 vmM) getane
O[JHOPa30BOro LWNpULa € BHYTPEHHWM
AvameTtpom 12, 5 mm. B Hell cBepnat Tpu

OTBEPCTUA: 0fHO (Nog KHonky 3) — B ne-
pefHeil CcTEeHKEe HanpoTWB KHOMKW 4,
a aga gpyrux (nog seky 11) — B ee un-
nuHpgpwyeckoll yactu. [lMepen cbopkoid
Hag neYaTHol nnatoit 5 co CTOPOHLI MOH-
Taxa pe3ncTopoB U TPAaH3UCTOPOB NOMe-
LAKT Kpyriyio nnactmHy 6 w3 ogHocTo-
pOHHE (ONLIMPOBAHHOINO CTEKNOTEKCTO-
nmTa (MeTannMavMpoBaHHOW CTOPOHOW
Hapyxy) 1 KOPOTKMM OTPEe3KOM MpoBoAa
12 coepuHsaloT ee (oNLry ¢ NeYyaTHuIM
npoBogHukomM obLiero Npoeoaa Ha nna-
Te. Eule oavH oTpe3ok npoeoga 8 (MITD
0,07) npynaneaoT K neyaTHOMY NpPOBOA-
HUKY Nnatel, NOMEYEeHHOMY Ha puc. 2
3Hakom "+". [pyroi koHel NpoBofa oc-
BoboXaalT OT W30oMAUMKM Ha [OJuHe
15...20 Mmm 1 cBepTHIBaIOT B KonbLo. lNMo-
cne aToro B kopnyc 1 BCTaBnAlOT nnacT-
MaccoBYI0 KHOMKY 3, 3aTeM neqaTHylo
nnary 5 ¢ nnactmHoi 6 (¢ Takum pacye-
Tom, 4Tobbl CBETOAWOL 2 BOLLEN B OTBEP-
cTve OJIA WIMbl) W ranbBaHW4eckunin ane-
MEeHT 7 (MMHYCOBbLIM BHIBOLOM Kk (onbre
nnactnHel 6). OuWLLeHHBIA OT U3onAUWMK
KOHel, npoBoda 8 pacnonaraioT Ha ero
nnocoBoM BeiBoge. Ona obecnedyeHus
HafEeXHOro KOHTakTa yCTaHaBMWBalOT
npoknagky 9 N3 noponoHa, 3aTemM Kpbill-
ky 10 na usonsumoHHoro marepuana.
Bect aToT Habop ¢uKCUMpYOT B kopnyce
yekoit 11, COrHyToId U3 cTansHo NPoRO-
nokn (Hanpumep, ckpenku). BuewwHwui
Bug <¢oHapuka-bpenoka nokasaH Ha
puc. 4.

Mpu OTCYTCTBUM KOMNOHEHTOB A/151 NO-
BEPXHOCTHOrOo MoOHTaxa B ¢oHapuke
MOXHO NpuMeHWTL Gonee pacnpocTpa-
HEeHHLIE feTanu, HanpuMep, TPaH3UCTOPHI
KT361E (VT1) u KT3156 (VT2), peancTo-
pul MNT-0,125, C2-33, a gpoccent Na3ro-
TOBUTb camocToaTensHo. Ero Hamarthl-
BalOT Ha konble Tunopasmepa K5x3x1,5
13 peppuTa ¢ MarHMTHOW MPOHULI@EMO-
cTeio 1000—2000 (1000HM, 1000HM3,
1500HM, 1500HM1, 1500HM3, 2000HM)
O6moTka pomkHa cogepxaTe 20 BUTKOB
npoeopga MN39B-2 0,12...0,16.

B Takom d¢oHapuke uenecoobpasHo
MCNONbL30BaTh raNbBaHWHECKUA 3NeMeHT
Gonblwel eMKOCTW, HanpuMep, TUNopas-
mepa AAA, a perann npeoBpasoBaTens
HanpsKeHUsi pa3aMecTUTb Ha nnarte nps-
MOYTronkHOW GopMbl. HepTex BO3MOXHO-
ro BapuaHTa nedar-
Hoih nnatel naobpa-
XeH Ha pmec. 5. Na-
roTaBnVBaloT ee Tak-
XEe W3 [BYCTOPOHHE
($ONErMpoBaHHOro
cTeKnoTeKkcTonmTa.
Hetanu MOHTUPYIOT
Ha CTOpOHe nevar-
HblX MNPOBOOHUKOB.
B oTtBepcTus BCTae-
NAKT OTPE3KK NyxXe-
Horo npoBofa W
npvnameBaioT ux K
¢onere ¢ obenx cTo-
poH. Ons kpenneHws
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afeMeHTa WCNONL3YT NPYXUHALINE
[-0bpaaHLle KOHTaKTH (Ha pUCYHKE N30-
OpaxeHsl WTPUXOBLIMKM NWUHUAMK), U3ro-
TOBMEHHLIE M3 NATYHW W NpuNasiHHbe
K ¢ponbre NpPOTUBOMONOXHOW (N0 OTHO-
WEeHW0 K petansaM) CcTOPOHB NNatbl.
CMOHTMPOBaHHYIO Nnaty nomewalnT
B NMAcTMACCOBLIM KOPNyC NOAXOASLUMX
pa3MepoB.

Penakrop — B.Mponos, rpaguka — B.Mponos,

¢hoTo —aBTOpa

CTPOMCTBO NOLAeT KOPOTKWMIA 3BYKO-
BOW CWUIHayl B MOMEHT OTKpblBaHWS
BXOAHOW pABepw. Korpa [ABepb 3akphuiTa,
MUraeT KpacHLI CBEeTOAWOM, CIy>KaLlWid
WHAWKATOPOM Hanuyinsi NUTAIOWEro Ha-
NPSXeHUH 1 MCNPaBHOCTU CUrHanNu3aTopa.

Ecnu muralowmii ceetoguosn ycraHo-
BUTL B TamBype, TO No OTCYTCTBUIO CBeYe-
HWA Nerko obHapyXWTb, 4TO ABEPL 3aKpPbl-
Ta HEeNnnoTHO.

CurHanuaatop (cm. cxemy Ha puc. 1)
COCTOWUT W3 NepekiioyaTeNnbHOro repkoHa
SF1, wHpmnkatopa wcnpaeHocTu (VD1,
HL1), aBykoBoro nHpoukatopa (K1, HA1).
Korpa aBepb 3akphiTa, MarHUT, YKpennex-
HbllA Ha ABepW, BO3AENCTBYET Ha MrepKoOH,
nepeBofis ero NoABUXHLI KOHTakT B ne-
BO€, Kak NoKa3aHo Ha cxeme, NoroXeHue.
Yepes peauctop R3 3apaxaeTcs Hakonu-
TenbHulil kKoHgeHcaTop C1.

ESH o7 2 e K] 3

100 Mk25 B I2 7K b

R
10k| VDI
A
SF1 K3M-3 ; VDI KC133A ;
HL1  ARL-5013URC-B ; HA1 TR-1203Y.

MockonbKy TOka, NPOTEKAILEro 4e-
pe3 pe3avcTtop R1 1 anemMeHTH MHAWKaTOo-
pa ucnpasBHOCTU, HEOCTATOUHO [ cpa-
GatuiBaHus pene K1, AKopb €ro oTnyLueH.
Ho HopmankeHyo paboTy MUraloLLEero cee-
Toanopa HL1 atoT Tok BnonHe obecneyn-
BaeT. Crabunutpon VD1 orpaHuymBaet
nageHne HanpsxeHWs Ha ydactke R2HL1
Ha ypoBHe okono 3,3 B.

MNpy oTKpLIBAHUW ABEpW MarHuT yaa-
NIAETCA OT repkoHa W ero NOABWXKHBIA KOH-
TaKT 3aMbIKaeTcsi ¢ NpaBbiM HEeNOMABUX-
HbiM. KoHpeHcatop C1 paapsxaeTcs ye-
pe3 obmoTky pene K1, oHo cpabaTbieaeT
M KoHTakTamu K1.1 3amblkaeT uens nura-
HUs 3pykouanyyatens HA1, copepxawero
BCTPOEHHHI reHepaTop. B pesynbrarte
3BYYUT TOHANBHLIA cUrHan.

Yepez3 KopoTkoe Bpems — okofo 1c —
pa3psfHblil Tok koHpeHcatopa C1 ymMeHb-
waeTcs [0 HeCKONbLKMX Munnuamnep
W pene OTNycKaeT AKOpb. 3BYKOW3nyya-
Tens BblkKoYaetTcs. Peauctop R4 racur
W3NULLEK HanNpsiXXeHUs Ha 3ByKouanyyare-
ne. GunbTpoewlid koHAeHcaTop C2 obec-
neYuBaeT yCToluMBYyilo paboTy 3ByKOW3ny-
qarens.

MpwW 3akpLiBaHWM ABEPW €€ MarH1T ne-
pekioyaeT repkoH B nepeoHadyanbHoe no-
noxexwe, yepes peancrop R3 aapsixkaer-
Cfl HakonUTenbHuIA kKongeHcaTop C1
(e TeyenHne 1...2 ¢) N cHOBa HaYUWHAET MU-
ratb ceetoamon HL1.

lepkOH KpenaT Ha BepxXHeM KOCHKe
nBepHol kopobkn, a MarHUT — Ha ABEepu,
Tak, 4T06bl NPU NNOTHO 3aKPLITON ABEepU



CurHannsarop OTKpbIBaHUSA

nBepu
A. OBHOBUXUH, r. UpkyTCcK

MarHUT Haxoguncsa BGnMau repkona. Jlyy-
LIe BCEro MCronb3oBaTk CTEPXXHEBOW mar-
HUT NPSIMOYIOfILHOIO WK KPYIroro ceve-
HWA. Pacnonararb ero cnegyer napannens-
HO repKOHY € 3a30poM He Bonee 4 Mm.

B curHanusarope WCnosib3oBaHbl pe-
anctopsl OMJTT, okcuaHEIE KOHAEHCATOPL
K50-35 (nnu aapybexuuie). CtabunutpoH
KC 133A moxHO 3ameHuTb Ha KC139A,
KC433A, KC439A. Pene K1 — P3C34, nc-
nonHeHue PC4.524.370-23 (m1nu
PC4.524.370-31), nwbo P3C10, ncnonHexnve
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PC4.529.031-03 (wwm PC4.529.031-11). MNo-
nolaet n Apyroe pene ¢ HanpskeHuem (To-
KoM) cpabatuiBaHusi okono 12 B (18 MA) n
HanpsiXeHneM (TOKOM) OTNYCKaHWs SKOpS
3,8 B (6 mA). Muralowmii ceeToguop, ny4-
e NpMMeHUTbL G NOBbILLEHHO CBEeTOBOI

otpadveil, Hanpumep ARL-5013URC-B,
HO NoaoaYT M OBbIMHBIE HEemUralume,
npuyem npegnoyTeHne cneayet oTaaTth
VMMEIOLLMM MOBLILUEHHYIO APKOCTb, 4TOOHI
yxe npu Toke 5 MA cBeueHne Bbino xopo-
Lo BUAHBIM. 3BykKouanydarens HA1 — ro-
TOBLIM, CO BCTPOEHHLIM FEHEpPaToOpoOM Ha
Hanpskenve 3,5,9 wm 12 B. Pabouwit
TOK 3Bykouanyqarens — 20 mA — ycTa-
HaenMBaoT Nogbopkoli peancropa R4.

Ecnn Heobxopwmo 6Gonee rpomkoe
3ByYaHWE curHana, MOXHO UCNONbL3OBaTh
asykouanyyatene 1212FXP. B atom cny-
yae anemeHTsl R4 1 C2 HYXXHO MCKNIOHUTE.
Pexum paborb 3Bykomanyuatens 6yper
HECKONLKO GOPCUPOBAHHBLINA.

lepkoH roguTtcsa nwboili ¢ nepeknioya-
IOLIMMCH KOHTAKTOM.

VicTouHnk nutaHmMa gomkeH obecneun-
BaTb BLIXOAHOK TOK He MeHee 30 MA. H co-
6pan WCTOYHWK Ha FOTOBOM KaApOBOM
TpaHchopmaTope TBK-110 ot ogHoro ma3
CTapbiX TENEBN30POB (B KauecTBe BTOpPWY-
HOI ncnonb3oBaHa obMoTka, HamoTaHHan
Gonee TONCTEIM MPOBOAOM W HanpsXXeHWe
Ha koTopoW paBHo 14 B npwu nopave Ha
nepeuHHY0 HanpsxkeHus cetn 220 B), awn-
OAHOM BbINPAMUTENEHOM MoOCTe (moboro
TMNa) U OKCWAHOM CrNaXWBAIOLLEM KOH-
[eHcaTtope eMKocTbio 470 mk® Ha Hanpsi-
xeHue 25 B. CurHanuaaTtop coxpaHfeT pa-
60T0CNOCOBHOCTE NPU HANPSXXEHUN NUTa-
HuA 14,5...18 B.

CwurnanmnsaTtop obnapaet xopolueii no-
MEXOYCTOMYMBOCTLIO. [1pW TOM, 4TO AJnHa
NBYNPOBOAHON JNIMHWK, COEAVHSIOLLEN
repkoH M MHAWMKATOP WMCMNPaBHOCTK C OC-
HOBHbLIM OJIOKOM, MOXET AocTuratb He-
CKONbLKO AECHATKOB METPOB, JIOXHLIX cpa-
BarbiBaHWiA He cny4aercs.

Bce peranu curHanuaaropa, Kpome
6noka nuraHws, repkoHa SF1, peancTtopoe
R1, R2, ctabunurpora VD1 1 ceBeTopmnona
HL1, ycraHoBneHsl Ha ne4YaTHo nnarve,
YepTex KOTOpOW nokasaH Ha puc. 2.
Mpy MOHTaXE 3ByKOU3NyYaTens cnegyet
3Harb, 4To pedopmMauus U cxkatue ero
NaacTMacCoBOro Kopnyca HedonycTUMbl —
4epes HEeCKOJLKO AHel rPoMKOCTL 3By4a-
HUS Pe3Ko CHU3AnTCs. KpenuTs 3ByKonany-
yarenb Crefyer TONbKO Naiikol BLIBOAOB
1 NPUKJIEMBAHNEM JINLIEBOIN NNOCKOCTHIO.

MpaBunbHO coBpaHHbIii M3 MCNPaBHLIX
fetaneid curHanmaatop obblYHO Ha4YWMHaeT
paboTaTh cpasy nocne BKIIOYEHNA NUTaHNA.
Ecnn npw oTkpeiBaHuK Asepw pene K1 cpa-
BarbiBaeT, HO yepe3 pacyeTHoe BpemsA (1 ¢)
He OTNyCKaeT AKOPb, 3Ha4WT, CymMMapHbIi
TOK, noTpebnsemelii cTaBUNMTPOHOM U cBe-
TOAMOAOM, MPEBLILLAET TOK OTNYCKaHNA pe-
ne. Noatomy Heobxogumo nopobpaTk pe3un-
ctop R1 6onbluero ConpoTMBNEHNS, TAKOTO,
4yTODbI yKazaHHLI CYMMapHLIA TOK CTan Ha
10... 15 % MeHbLe TOKa OTNYCKaHns pene.

WMHorpa nocne nNpoaocnKWTensHOro
BpEMEHW HaxOX[IeHWs ABEepW OTKPLITOMN,
a 3aTeM ee 3aKpbLiBaHWA 1 OTKPLIBaHWA pe-
ne cpabatbiBaeT M He OTNyckaeT SKOpb
(vnn oTnyckaeT He Yepes pacyeTHLd OT-
pe3ok Bpemenn). B aTom cnysae cnegyet
3amMeHuTb peanctop R3 apyrum, Gonblue-
ro Ha 10...20 % conpoTUBNEHWs.

Penaxtop— J1. flomarus, rpagiika — J1. JlomaknH

NMpocTtas "Muranka”

M. O30JIUH, c. Kpachbii Sip Tomckon 06n.

I Ipe;waraemoe YCTPOIACTBO NpefHas-
Ha4YeHO AR BKMIOYEHWA (BbIKMoYe-
HWS) ABYX Namn WUnn ABYX r’MpnsiHL, COCTON-
WYX U3 NlaMn WM CBeTOAWOAOoB. Ero mox-
HO NCMNONB30BaTh A7 OCHALLEHWA pasnuy-
HeX OBLEKTOB (HanpuMep, NOABUXHLIX)
CBETOBOIW CWUrHanwaauveid wnu gnsa
odopMNeHWsa NMpa3gHWHHOrO Be4vepa,
AWCKOTEKW, HOBOTOAHEN enku n T. A.
OHo pabortaetr Takum obpasom, HTO
cHavana cnenyloT ABe nocnefosa-

TENbHLIE BCMLILLKK 9ﬂH0ﬁ namnel, Z[CTE’ 7 VI3
azatem — [IBe pyrow, nocne Kopot- - KT9724
KO Nayssl NpoLecc NosTopsieTcs. Z

Cxema ycTpOWCTBa nokalaHa Ha 6 75 !
puc. 1, ero ocHoBa — MUKpoOCXema 12
CD4060BE. B ee coctas exopsat J047mMK —X| 4@)
14-pa3paaHuiil JBOWYHBIA CHETHMK W Vit
yanel s nocTpoeHms RC- unm Keap- VI, viz KT9724
Leeoro reHepartopa. Y aToii MUKpo- KI1501A
CXeMbl OTCYTCTBYIOT BHIXOALI NEpPBHIX

pazpsga 2 (Beleof 7) v wecTtoro 2 (BLIBOA
4) paspspoB. Tpanauctopu VT3, VT4 obec-
MEeYVBalOT KOMMYTaLMIO flaMn  Hakanvea-
Hua EL1, EL2, aVT1, VT2 cnyxart gns yn-
paBneHns aTMMK TpaHauctTopamu. K BbIBO-
Aam 4 n 7 mukpocxemul DD1 3aTBOpH NO-

NEBLIX TPaH3WUCTOPOB NOAKIIIOHEeHL Heno-
cpefAcTBeHHO, a Da3bl BUNONAPHBIX TpaH-
31CTOpOR — Yepe3 peanctopsl R2 1 R3.
MpuHUMN paboTsl YCTPOCTBA NOSCHS-
eTcsl ocuMnnorpaMMamMin CUrHanoB B ero
XapakTepHbIX TOuykKax, MoKa3aHHBIMW Ha
puc. 2. Ha Bbixopax cyetdvka $popmMupy-
I0TCH NPAMOYTONEHLIE MMNYNBECH CO CKBaX-
HOCTBIO 2. [pK 3TOM 4HacToTa cnefoBaHus
VMMYNLCOB Ha BLIBOAE 7 MWKPOCXEMb
{cm. ocu. 1 Ha puc. 2) B YeTuipe pa3a Bhi-
we, 4em Ha Boleoge 4 {cMm. ocu. 2 Ha
puc. 2). Korpa Ha 3TuX BhBOAx
MPUCYTCTBYET HU3KWIA YPOBEHb, BCE
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TPaH3MCTOPLl 3aKpbiThl U HW OfHa
namna He cBeTuT. [Mpu BLICOKOM
YPOBHE Ha BbLIBOAE 7 TpaH3ncTop
VT3 oTKpoeTcH M 3aropyTcsa namMna
EL1. OpHoBpemeHHO conpoTuBne-
HWe KaHasa NoneBoro TpaHancTopa
VT2 yMEHBIUWMTCH, HO 3TO He NOBNUW-
fIeT HAa COCTOSIHWE TpaH3aucTopa
VT4 B cnyyae, ecnn Ha BeiBoge 4
MUKpocxeMbl OygeT npucyTcTBO-
BaTbk HU3KWIA YpoBeHb. Korpa xe Ha
BLIBOAE 7 — HW3KWIA YPOBEHL, a Ha
BbiBOAEe 4 — BLICOKWIA, TO TpaH3uc-

Tpex paspsafoB CueTunKa, MO3TOMY
MCMONL3YIOTCH BLIXOfL YEeTBepToro

_/\-"ﬁwﬁ. 8 oot
Puc. 1

Top VT4 OTKpLIT 1 ropuTt namna EL2.
Mpn BLICOKMX YPOBHSX Ha STUX Bbi-
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4. MAMUYEB,

BOZAX COMPOTVIBIIEHVS KaHASIOB rMONe- o
BblX TPAH3MCTOPOB YMEHBLLAKOTCH,

JamMrbl noraileHs. Takum oGpasom,
€CNn Ha BblIBogax 4 1 7 MUKDPOCXEMbI

¢

1c

Jlamnbl HakamBaH1st MOryT BbITb Kak

i 0 O O 5 0 R O oo e e i
CTOSILLWMX M3 Namr, BKIOHEHHLIX Ma-

paboqee
pRsHA, AokHO Obims 12 B. Mputoke

TepT|:ran-ue.ucro;:'c»es\a’TS,VT4,|f|o¢je.m,*ij | | | | (2) pannenbHo wwm MoCNEeaOBaTENbHO.

DD1 npucyTCTBYIOT NOrMYeckue cur-

—_— L 11 (% Yepes nammbl 0 2 A TpaHsuCTopsl

VT3, VT4 ncnoneayior 6e3 Tennooteo-
0a. Jlamnel 3ameHMbl CBETOAMOAAMMN
MNOBLILLEHHOM APKOCTW, MOCNEnoBa-

Hankl PA3HOMO YPOBHS, OHA U3 NAMN  puic. 2
GyOeT CBETUTL, @ ECNN OQMHAKOBBIE — 50
NaMnbl HE FOPAT. - =

Yactota RC-reHeparopa sasmcut PPy Yy T
OT conpotvieneHmst pesucropa R1 < | | VTJ*—E—* ] nif
M eMKoCcTH KoHaewcatopa C1 1 Bei- (B’ Bootio L N LAY
Gparia Takoif, 4o nepuoa cnenoBarv o | @ K By 443> © prr ] £? &
MMMNYNECOB Ha BoiBOA 7 cocTaenser & | # A ORI - 07 0 ® 1
okono 1 c. Moatomy namner Gymyr 3 | | @ & ~o o T
BCTBIXMBATL B CNEAyOLLEel Nocneao- B T 301 1 [ ] ¥
BarenbHocT (cm. ocu. 3, 4 Ha
puc. 2). Crauania — ABE NOCNeAOBa- puc 3 +72’5* 5’5&{.‘

TefbHbIE BCMbllkk namnsl  EL1,
Mpuv STOM OSMTENBHOCTE BCTILILLEK W Nay3bl
vexay Humm — okono 0,5 ¢. Mo okoHya-
HUM BTOPOIA BCMbIWKM namnbl EL1 cpasy
BECnbxvBaeT namna EL2 na 0,5 ¢ n nocne
TakOo Xe Nayabl BCMBIXVBAET eLle pa3. 3a-
TEM Cneayet naysa AnMTensHoCTHio 1 ¢,
MOCNE KOTOPOIA NPOLLECC NOBTOPSIETCS.
YCTpOMCTEO COBMPAIOT HA MEYaTHOI
niare u3 oaHOCTopoHHe GONBIMPOBAHHO-

ro CTEKIOTEKCTONMTA TONWMHOM 1.2 MM,
YEPTEX KOTOPOIi NOKa3aH Ha puc. 3.

— nobbie ManorabapuTHbIe,
koHpeHcarop C1 — K10-17, K73-24, C2 —
K50-35 nmm aHanorvuHbilA MMMoPTHLIA, B1-
noAspHLIE TRaH3MCToPLI — KT972 ¢ niobbim

Hbil ananor — mukpocxema K1014KT1.

[ TEMBHO C KOTOpbIMK CrieayeT 00s3a-
TENBHO BKIKOYUTL TOKOONPAHUHMBAIO-
Wmi pesnctop. MuTaioT yCTpoIicTBO
OT CTabUMM3MPOBAHHOTO WM HECTa-
6unmanposanHoro 6noka MUTaHKA
C BbIXOAHbIM Hanpstiernem 12 B nto-
KOM He menee 2 A.

Oyer. [Npy HeoBXOAMMOCTU HaCTOTY

BCMbILLIEK TaMN MOXXHO M3MEHSTTL B LUW-
POKVX MPEenenax 3a CHET UBMEHEHUS COMpPO-
TYBNeHKs peauctopa R1 n eMKocTy KoHaeH-
caropa C1. Ecrm HeoBxommva oneparveHas
peryrmmpoBKa, T peancTop R1 3aMeHsioT Ha
OBa BKIOYEHHLIX MocnenosarensHo. Ooyu
M3 HUX MOCTOAHHBIA  COMPOTUBIEHWEM
100 kOm, a BTOpOIA — NnepeMeHHbIA MM NMos-
CTpOeYHbIl conpoTveneHvem 1.3 MOm.
Penaxtop — H. Hevaesa, rpacpuka — 0. AHgpees

Cun&mep

n/o LWaranoso-1

Cmonerckoii o6n.

AoBonbHO 4acTo cpean arTPaKkyMoOHOB OJ19 AeTeil MOXHO yBUOeTh

TakK H.

cunomepsl. Xenawoiwue oUEHUTb CBOM BO3MOXHOC-

TU HaHOCST YAAp NnO NOANPYXUHEHHON rowanke npmbopa, M Ha ero

wkane nnu Tabno orobpaxaerca p

esynsrar. 06 o4HOM M3 BAPUAHTOB

TakKoro yCTPOMCTBa U paccKa3biBaeTcs B cTaTbe. [TomMumMo oLeH KN CH-
Nkl yAapa, OHO NO3BONsieT UMUTUPOBATE CTAPHUHHYIO Urpy no 3abuea-
HUIO TBO3AA B APEBECUHY: COMEPHUKWU nooYepenHo OGbioT MOJIOTKOM

no ero wnsanke, v noéexgaer ToT,

pennaraemoe  YCTPOWCTBO, KOHEYHO,
HE MOXET KOHKYpUpOBaTh G (rpMEH-
HLIMI aTTPaKLMOHAMI, UBMEPSIOLLIMMIA CITY
YOApa B KaKUX-TMBO €0MHALIAX (HBIOTOHAX,
KWNOrpammMax-Cusbl, OmMHAXx), MOCKOSNbKY
3TO—BCEr0 JALLL AETCKAsA UIPYLLIKA, HO TEM
He meHee ¢ ee NOMOLLIBIO MOXKHO OAHO3HAY-
HO ONPeOenTL, Yeil yaap CUNBHEE, a TaKke
NOCOPEBHOBATLCA B 3abmBaHmn “reosan”.
MpuHuunuanbHas cxema  cwromepa
maoBpaxera Ha pue. 1. Ero ocHoea —
mukpocxema CD4060B (DD1), coaep-
»awaa 14-paspaaHsIin ABOMHHBIA CYET-
HWK U [iBa VHBEPTOPa, NMpeaHasHaqeH-
HBIX 4719 NOCTPOEHUS TAKTOBOMO reHepa-
Topa. Yactorosapaolan Lens 06paso-
BaHa peaucropamu R2—R4 n koHpeH-
caropom C1. K euixogam paspagos 4—7
(BbIBOABI 7,5,4,6) cHeTYMKA NOAKIIOYE-
Hbl peauctopel R5—R8, obpazviome
1 npeobpasoearens

LwpoaHanorosbiiA N
(LIAM). Tun murpbl BLIGUPAIOT Nepekio-

SF1

KTO HaHOCMT yaap nOCAEAHUM.

a K Buixogy paspaga 10 cyeTumka noaxo-
HAIOTCH COEOMHEHHLIE MOCMEN0BATENBHO
ceetogmonpl HL1, HL2. Tok, npoxoaswmii
4epes HUX, orpaHnumBaeT peamctop R9.
Mocne Nogauy NATAHUA BLIKMKQHATENEM
SA2 1 Haxams Ha kHorky SB1 "Cépoc™
cHeTyMK MuKpocxembl DD1 oBHynsieTcs.
B ucxogHOM nonoxeHun repkossl SF1
1 SF2 3amKHyTH (HANPOTUB HKX PacTioNo-
YeHbl NOCTOSHHBIE MArHUTLI, 3aKpPeryieH-

SB1 "CQprx:" K gpig. 16 DD1 ~——— SA2

R1100k KBHB.SDCH*—l X1e,
“CM" 3 GB1 T
SA1 "Tun wrpet” 45B .

b PA1
CD4060B 100 mrkA

RI|CT2|4
Qs
5

C10C,01 mx
L9

yarenem SA1. B ero nonoxeHum, roka-
3aHHOM Ha cxeme ("CM™ — cunomep),

R2 470«

B =t |
1 R347I<11

10

Bbx0g, LIAIT nogkoqeH K Mukpoamnep-
meTpy PA1, B nonoxerm "3 (3abvea-

HME rBO34A) 3Ta Lernb PasMbIKAETCH,

L)
R4 560 k

Puc.1

HbIE HA CTOMMKE C YOAPHOW MIOLLAAKOI),
Ha BeiBOAR 10 1 11 Noaan BLICOKWIA orde-
CKui1 ypOoBeHb (nor. 1), NOSTOMY TaKTOBLIIA
rexseparop He pabotaet. B MomeHT HaHece-
HWA YAAPa MarHUTLl OTXOOST OT repPKOHOB,
OHM PA3MBIKAIOTCA, FEeHepaTop HaYMHaeT
pPaboTaTh u CHETUMK HAYUHAET CUET €50 UM-
NyNbLCOB. WX 4icno NponopumoHanbHO Bpe-
MEHW, B TEYEHME KOTOPOIO repKoHbLI paso-
MKHyTHI. [ocne BO3epalleHvsi MarHUToB
B WCXOOHOE MONOXEHWE, KOrpa repkOHb
BHOBb 3aMbIKAIOTCS, FEHEPaTop BbIK/IO4A-
€1Cs, a pe3yrsTar (TOK, MponopUMOHaNb-
HbIi1 YPOBHIO HanpshieHna Ha euxoge LIAT)
MHOMLMPYETCA MUKpoamnepMeTpom PAT.
B vcxooHoe COCTosHME YCTPOWCTEBO BO3-
BPALLAIOT HaXaTem Ha KHornky SB1.

AHanormyHo paboTaer  yCTPOMCTBO
1 B urpe no 3abmeaHnio reo3an (NeEpeknio-
varens SA1 — B nonoxernn “31™). B atom
pexvme ropat ceetoguoast HL1, HL2,
CYMBONM3MPYIOLLME €ro LLSNKY U cTep-
»XeHb. Urpoku noo4epenHo HaHOCHT Yaaphl
Mo CTOMUKY A0 TEX NOpP, Noka Ha BeiBoae 15
mukpocxemsl DD1 He noseutcs nor. 1
1 CBETOAMOALI HE MOrACHYT, CUrHAM3MPYA
0 TOM, YTO MBO30b 3a0UT.

KoHCTpykumMA paryvka ypapa cxema-
TWYHO MOKa3aHa Ha puc 2. B wcxogHom
MONOXEHUN MArHWUTBI 3, 3aKpenneHHbIE Ha
CTOMMKE C YAAPHON MNOLWAAKOIA 7, Haxo-
[OATCS HANPOTUB rEPKOHOE 4, NO3TOMY OHI
3amkHyThL. [pr HaneceHun yaapa CTonmk
7, Nnpeononesan CONPOTUBNIEHNE MPYXMHBI
5, 3aKpenneHHon C NoMOLLLIO drnaHua 1 Ha
HIKHEIA CTEHKE Koprnyca YCTpOicTBa 2,
ONMYCKAeTCa BHK3 (MO pUCYHKY), MarHUTbl 3
QTXOOAT OT repPKOHOB 4 1 OHW Pa3MLIKAKOT-
cs. Yem cunsHee yaap (To ecTb Yem Aonb-
we pedopMrpoBaHa NPYXUHA S 1 Pa3omMK-
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HYTbl FTEPKOHBI), TEM BhILLE PE3YIbTar.

B kavecTee cTonvka 7 yoobHo cnons3o-
BaTb KpbILWKY OT CTapoil kogemonkn. [Mpy-
KUHY 5 XenarenbHo B3fTh Tpex-yeThipex-
BuTKOBYIO AvametpoM 20...40 mm (Hanpu-
Mep, ot kokcTuka). MarHuTel 3 — niobele

&

UMIVHAPWHECKWEe, Hanpyvmep, OT CTapoi
KOMIMBIOTEPHOW KNiaBmaTypbl. PnaHus 1 1 6
MOXHO BHITOHMTL M3 MeTana WM nnacr-
maccks nnbo nogobparks rotoekie. Bee gera-
W, Kpome NPYXKMHLI, 3aKpennaoT ¢ NoMo-
weto cynepknes ("Kowrtakt”, "MoHonut",
"CekyHpa™), a KpaiHue BUTKW NPYXWHLI
C younreM HaaeealoT Ha ¢naHupl. MepkoHb!
4 pacnonaralot Tak, 4tobbl B ceobogHoM No-
JIOXEHWN CTONWKA 7 OHW BbUN 3aMKHY Th.

BonbLUMHCTBO feTaneil anexTpu4eckoi
HacTW YCTPOWCTBA MOHTUPYIOT Ha NeYaTHo
nnare N3 OfAHOCTOPOHHE (PONBMMPOBAHHOTO
Marepuana, W3rOTOBNEHHOW MO 4epTexy,
npefcTaBneHHomy Ha pmc. 3. Mnara pac-
CcHMTaHa Ha YCTAHOBKY MOCTOAHHLIX pe3unc-
Topoe MIT, nopgcrtpoevHoro Cr13-38a
1 koHgeHcaropa KM. [ns nutaHns ncnonk-
ayioT Barapelo Tunopaamepa 3R12.

Kopnyc ycTpoiicTBa W3roTaenvealoT m3
JNIMCTOBOI MnacTmacckl Wi metanna. Bos-
MOXHOE PacrnonoXeHWe yana aardvka yna-
pa, VHOVKaToOpoB W OPraHOB YNpaBNieHns Ha
ero BepxHeil NaHenn NnokazaHo Ha puc. 4.
Mwkpoamnepmetp PA1 — moboii ¢ Tokom
nonHoro oTkaoHeHns crtpenkn 100 mikA.
JnA Hero >enatensHO W3roTOBWTH HOBYIO
LUkany ua nnotHoli Bymarn. Ee genst Ha He-
CKOJILKO OfIMHAKOBLIX CEKTOPOB, KOTOpHIE
oboaHaqaloT umppamn, BykBammu MM Kaku-
MU-NMMBO MHBEIMKM CUMBONAMW. KommyTaum-
OHHblE K3penus — nobble Manorabaput-
Hele, Hanpumep, KM1-l1 (SB1), MT3 (SA1),
MT1 (SA2). Ceetoauonam NpUaaoT HyXHyIo
OopMy Ha TOHMNBHOM KaMHe, NMoce 4ero ux
BK/IEVBAIOT B OTBEPCTUA B BEPXHEN MaHenu.

HanaxwveaHwe ycTpolicTBa CBOAUTCSH
K noaBopy 4acToTHl CNEAoBaHNA MMNYIb-

COB TaKTOBOIO reHeparopa NofiCTPOeHHbIM
peauctopom R2. Ee crnepfyer ycTaHOBUTL
Takol, 4Tobbl NpY camom CWILHOM yoape
CTpeska MUKpoamrnepmeTpa He Bobixoguna
3a Npepernsl NMoCNeHEro CEKTOpa LKasbl.
HpkocTk ceeveHna ceetoguopor HL1, HL2
npyv HeoBXoAMMOCTW perynupytoT nopbo-
powm peanctopa R9.

HL1 HLZ
A" £

CEPOC TN WIPBI

© cudd) ai

BKI.

@

Puc. 4

Yaapbl No CTONVKY HaHOCAT Kynakom unmn
pebpom NagoH NMBo PUXTOBCHHLIM (pe3n-
HOBGIM) MonoTkom. Mpu aTom cnenyer crpe-
MUTLCS He CTONLKO K BonbLUoii nedopmaLiyin
MPYXWHLI, CKOMNBKO K YAEPXaHWIO ee B Cxa-
TOM NONOXEeHWW (YAapbl C "OTTAXKON).

Mpu oTeyTCTBUM MUuKpocxemsl CD4060B
YCTPOMCTBO MOXHO cobpark Ha ee SKBMBa-
nexte (cm. cratbio H. CamcoHoBa "3ameHa
mukpocxemsl CD4060" & "Pagno”, 20086,
N¢ 6, c. 55), ogHako aTo noTpebyeTt cooT-
BETCTRYIOLLMX W3MEHEHWIA B 4YepTexe ne-
YarHoW nnarhl.

Pegaktop — B.bponos, rpaghuka — B.Ppon

MoxoaHbIM UCTOYHUK

3NEeKTPOonNUTaHuN
J1. CTEINAHOB, r. UcTtpa MocKoBcKoii 06.

pepnaraemasl BHUMaHWIO YuvTateneil

HEeCnoXHas NpUCTaBKa K 3NeKTpoan-
Hamnyeckomy dorapio B-380 (™xyuky”)
NPEeBpaTUT ero B aBTOHOMHBIA WCTOMHWK
ANEeKTPO3HEpPrnM, cnocobHLIN NUTaTL Kap-
MaHHBIA WKW NEepPeHOCHLIR paguonpuem-
HWK, NOA3apsAMTL aKKyMynsTopHyio 6ara-
peto coTororo TenedoHa M T. A.

Cxema npuctaBkn wu3aobpaxeHa Ha
puc. 1. Ee ocHoBa — yTpouTenb BLINPSM-
JIEHHOTO HaNPsXeHWsi reHepatopa doHaps
G1, coctosuwmii ua auopoe VD1— VD3
W koHgeHcaropoB C1— C3. Akkymynsatop-
Hasn ©Garapen GB1 (cemb 3nemeHTOBR
JA-0.26[1) no3eonsieT 3anacatk 3HEPIU
BNpok, Bnarogaps Yemy paguonpuemMHu-
KOM WK TeNepoHOM MOXHO NONb3oBaTh-
CA cpaay nocne NoakmoYeHna WX K nNpu-
CTaBKe, a U3pacxofoBaHHYIO BHEPIMIO No-
nonHuTL B Aipyroe, Gonee ynobHoe Bpems,
nopaboTas ¢ pOHAPEM KMCTLIO PYKM.

Jna coeauHeHWn npyuctaesku ¢ poHapem
YAOBHO UCNONB30BATE PA3beM [J15 NOLKINIo-

yeHus moHogoHWyeckoro Tenedona TM-2,
NPUMEHSBLLMIACA B KapMaHHbIX paamonpu-
EMHIMKaXx CTapbiX Mop.eneﬁ. Mpw ycTaHoBKE

OTK/IOHYaeT OT reHeparopa G1 namny Haxa-
nvBaHua EL1). MoHTMpyioT poserky pasbe-
Ma B HeBonblol metannuyeckoi wunu
NAacTMaccoBoi kopobke ¢ ¢dnaHLem, KoTo-
pyio NPUBMHYMBAIOT K 3aAHel YacTu Kopny-
ca doHaps euHTamu M1,6 nnn M2.
Pa3ymeeTcsi, MOXHO NPYMEHTL MMHWA-
TIOPHEI pa3teM 1 6e3 pa3mbIKaloLLEro KOH-
TaKTa, HO B TaKom Cllyyae npuaeTcs BCTpo-
utb B ¢oHapb nepexnioyarent (Hanpumep,
nBvxkKoBbIA MAO9-2 nnm emy nopo6-

[QJOHEPE B-380 xs1| siiss cj?* VD2 ng 1N5817 —l HuIl), KOMMYTUPYIOLWIA FeHepaTop
} P Pbcetr] ; Gl c namno EL1 Ha pastem X4

G1 1l + _|+9B (puic. 1, BapwaHT 2). YcTaHaemealot

. ’55V91 Tes —?ﬁ B ' ero Ha KPOHLLTEHE (pUe. 2), KoTo-
. { T}Lxs i Pbiii NTOMELLIAIOT B UMEIOLLIYIOCH B KOP-

EL1258B;0 1£ﬂ c3ls L nyce ¢oHapsa HUWY mexay pednek-
— BapwaHti ‘ vos T x2b ‘ TOPOM W [ABWXKOM MEPEMELLEHUs

| . i . namnsl 5 (pye. 3). Nepexmoyarens 2

R ; l VD1-vD3 [1220A ‘ 3aKpEnnsIoT Ha KpPOHLLUTEMHE 1 3arn-
3 ] CEASAxIEE 6aHrem Nanok, a KPOHLLITEH B KOpry-

> i < K C1, VD3 ce ¢oHaps — BuHTamu 3 (M1,6). Co-
i_ = ]_L[< =KVD1, C2,c3 *P25-, eaMHUTeNbHbe nposop,a4npcinycxa-
Bapvar 2 v 10T Yepes 1Lk MeXIy BepXHeii CTeH-

Bunkn XP1 aTtoro paswema B po3eTky XS1
(pvc. 1, BapmaHT 1) ee NOABMXKHBIA KOHTaKT
M3MEHSIET CBOE MNOMOXEeHWe W paspbiBaeT
3aMKHYTYIO 10 3TOrO Lienk (B faHHOM clyyae

KOW kopnyca ¢oHaps 1 Hanpaensio-
wen ans nepemeLLeHns KONoaKu,
B KOTOPOI 3aKpereH NarpoH namnbl.

Jerann npucTaekn pasmeLialoT Ha ne-
YaTtHol nnate (puc. 4) M3 OAHOCTOPOHHE
GONBrMPOBaHHOIO CTEKJIOTEKCTONWUTA TON-

s e

-

wummvuuhvu — .oMtVd..

~

LO0Z ‘EEN O



PALMO Ne 3, 2007

Nur cruba

e 4om BN\

1 ki 1
i 2 B il
] | — 1

o 2

13
24
30

*
8

Puc. 2 L__ 21

-— ]

wmHo#i 1...1,5 mmM. OHa paccumnTaHa Ha npu-
mMeHeHue anoaoes cepun 1220 v koHaeHca-
TopoB K50-35 (1nm aHanorvyHbIX MMNopT-
HeIX). Ha Heii xe co cTopoHbl feTaneii 3a-
KPEnnsioT KoHTeHep (M3oBpaxeH LUTpuxo-
BbIMU NIVHWUSIMK) LTS SNIEMEHTOB aKKyMYnsi-
TopHOl Gatapen GB1. OH npeactaenser
coBoii kopobky npsimoyronsHoi ¢opmbl
6e3 KpbILLKW, CK/IEEHHYIO [IVX/IOP3STaHOM 13
NAacTVH NIMCTOBOIO NOANCTMPONA TONLLW-
Hoil 2,5..3 MmM. BHyTpeHHMe pa3smephl
KOHTeliHepa — 25,5x25,5x66 mm. KoHTak-
Tel X1—X3 ang nogknoveHws Harapen —

KBagparHblie  MAacTWHbBl  pa3mepamu
25x25 Mm — BeIpe3alT M3 MKeHOoW natyHu
WM KecT TonwmHoii 0,2...0,3 mm. ing Ha-
J[EXXHOro CoeiHEHNA akKyMyNSTOPOR ApYr
C OPYroM W C KOH-
TakTamn Mexay oa-
HUM K3 HWX N TOP-
LIEBOI CTEHKOM KOH-
TerHepa  nNoOTHO
BCTaB/IAIOT METal-
FNIMHECKYIO NMpoKai-
Ky noaxcasiei
TONLMHBI.

MoHTax Ha nna-
Te MOoxXeT OuiTb
W HaBeCHbIM. CmOH-
TVPOBaHHYIO MNNary
MOMELLAIOT B KOPNYC — MAacTMacCoBYO
KOpOoBKY NOOXOAsLLMX pasmepoB, Ha OHOI
M3 CTEHOK KOTOPOM YCTaHaBNWBAIOT Tpex-
KOHTaKTHyt0 BUNKy XP2.

Jnsi noakNioyeHns NpucTaBky K paamo-
NPUEMHWKY W K COTOBOMY TenedoHy Naro-
TaBNMBalOT ABYXNPOBOAHLIE kabenu ¢ po-
3eTKaMmK, CThIKyEMBIMW C BUNKOW XP2
(e Nnepeom cnyyae NCNONLIYIOT NrHe3na 1 1
3, eo BTOpoM — 1 v 2). Ecnu HanpsixkeHwe
nUTaHws NpYeMHMKa meHslle 9 B, To mec-
TO YCTAHOBKWM KOHTaKTa-orBofa X3 coor-
BETCTBYIOLLMM 0Bpasom U3MEHSIOT, a Y1C-

2 3 4 5

XP2 3 (+9 B)y

TI{ XP1

XP22 (+6B)1 KXP211 KXP11

60 (OB )

Puc. 4

no akkymynsitopoe 6atapeii GB1 ymeHb-
LaIoT [0 NATK.
Penaxrop — B. ®ponoes, rpagwka — B. @ponos

ABTOMAaT CBETOBbIX adpPekTOB
"Mynbcupyiowiee cepaue”

A. METPYXWH, r. A6axaH,

Xaxacunsa

YcrpoiictBo npencrasnser coboi aBTOMAaT AN UMHMTAUuUW CBETO-
Boro 3sddexra  “nynscupyiowjee cepaue” € n[OMOLYbIO  CHeUNanbHOro
cBeroguoaHoro T1abno. KoHCTpykuyns MOXeT CcTarTb XopowuM nogap-

KOM MM yKpalleHuem noMeLyeHH .

BTOMAar CBETOBLIX 3((ekTOoB WmeeT

wceeToomonHoe Tabno, copepxailee
CTO CBETOAMOAOB KPACHOIO LIBETa CBeYe-
HWs. Bce oHM o6beayHeHb! B LLECTL rpynn,
obpasylomx "BnoxeHHbIE" Apyr B Apyra
KOHTYpPbl CUMBONIMHECKOTO W306paxeHns
cepaua. ABTOMAaT ynpaBnsieT CBeYeHUem
tabno v cozpaet addekT "poxaeHua”,
a 3arem "Buenns” ceppaua. YCTPOICTRO He
COOEPXUT AeULMTHEIX JETaNel, OHO Co-
6paHo Ha OTe4YeCTBEHHLIX MONEBLIX TPAH3N-
cTopax 1 mukpocxemax cepumn K561,

K HepocTatkam KOHCTPYKUMKM MOXHO
OTHECTW BOMbLLYIO CNOXHOCTL M3rOTORNE-
HWA NnaT ynpaeieHWsi U CBETOANOAHOrO
Tabno, Beab MX paamepkl HEBENUKN — BCe-
ro 5,5x5,5 cm.

Cxema ycTpoiicTBa nokasaHa Ha
puc. 1. ABTomMar cBeToBbIX apPeKToB CO-
CTOUT K3 TPex OTAE/LHLIX Y3/10B — yrnpas-
NEHWs, NUTaHWA 1 CBeTOAMOaHOro Tabno
(Ha cxeme KaKABIA y3en BLigeneH LUTPUX-
NYHKTWPHON nuHKeii). MNocne nogaqum nuta-
loLero HanpskeHns cHeTyuk DD2 1 tpur-
repul DD3, DD5 ycraHaBiMBaloTcsl B Hyne-
BO€ COCTOSIHWE WMIYNIbCOM BbLICOKOIrQ
YPOBHS, (opmMrpyeMeim Liensio R2C2.

Ha anementax DD1.1, DD1.2 cobpaH
reHepaTrop TAaKTOBLIX MMMYNLCOB C YacTo-
TOl NpumepHo 6...7 My, KoTopLie NocTyNa-
10T Ha CcHeTHLIN Bxof C ABOMHHOIO peBep-
CMBHOIO cHeT4HnKa DD2.

HanpaBneHvem cyeTta MUKPOCXEMbI
DD2 ynpaensieT y3en, cobpaHHblii Ha ane-
meHTax DD1.3, DD1.4 w veteeprom RS-
Tpurrepe mMmukpocxembl DD5 (Bxoow R4,
S4). B momeHT, Korga Ha Beixopax 0 wnm 4
Oewndparopa DD4 nosensieTcs BLICOKMIA
YPOBEHb, norvdeckuii  anemeHt WA
(DD1.3 v DD1.4) ycraHaBnvBaeT 4eTBEp-
Thih RS-Tpurrep Mmukpocxembl DD5 B ean-
HU4HOE cocTosiHme. Ha Bxope U mukpocxe-
mbl DD2 peiicTByeT ynpaBnsiowmid curHan
BLICOKOrO YPOBHSI, NEPEKIoHAIOLLMIA cHeT-
Yk Ha paboTty B pexxume crnoxeHus. B cny-
yae, ecnn CHETUMK YXXe HaXoMTCS B 3TOM
pexwvme, TO erc Hanpas/ieHWe c4eTa ocTa-
HEeTCA Hen3MeHHbIM. Korfia curHan BeICOKO-
ro YPOBHA NOABNAETCA Ha BbiXode 7 Aelluv-
¢patopa DD4, yerBepTriii RS-TpUmep mn-
kpocxembl DD5 yctaHaenveaeTcs B Hyne-
BOE cocTofiHWe W Ha Bxof U cyetunka DD2
MOCTYNAeT CUrHaN HU3KOro YPOBHS, KOTO-
Pl NEpeKIinyaeT ero B pexmnm BuINUTaHWS.

Dewmdparop DD4 npeobpasyeT ABOWY-
Hblil ko, cuetynka DD2 B pecsiTMyHbIn —
hopMUpYeT Ha OHOM W3 CBOWX BLIXOLOB
CUrHan BHICOKOIO YPOBHA. Homep Bbixoga
bewwndparopa (0, 1, 21T, 4.), Ha KOTOpOM
YCTaHOBJIEH BLICOKWIA YDOBEHb, COOTBETCT-
BYET XPAHALLEMYCH B CHETHMKE WACTY. Takvm
obpa3om, B NPOLIECCE CHETAa BLICOKWIA NOM-
Yeckuii ypoBeHb nooudepeaHo “npoberaer”
no Bbixogam fAewmdparopa — nepexoamTt
¢ Bbixoaa 0 (Bbieog 3) Ha Bbixon 1 (BbiBOL
14), 3atem Ha BbiXofl 2 (BLIBOA 2) 1 Tak Ao
Beixofa 7 (BbiBog 4).

MNocne NosiBNEHWs BEICOKOTO YPOBHS Ha
Bbixopax 1 —3 pewwndpatopa DD4 nepebie
Tpy RS-Tpurrepa mukpocxemsl DD5 yera-
HaBNMBAIOTCH B €IMHWYHOE COCTOSIHWE, OT-
KpblBasi TEM camblM KOMMYTUpYyIOLLMEe
TpaHaucTopel VT4—VT6. Ha cBetoavop-
HOM Tabno B 3TO BPEMS$ MOCHEPELHO BKJIIO-
HaloTcH CBETOAMOLbl NEPBOK (HadHan oT
ueHTpa 1abno) uenu (HL1—HL3), eTopoii
(HLA—HL13) v Tpetbeit (HL14—HL27), yto
cozaaeT CRETOROW 3ddekT "3apoxaeHns”
ceppua. Mocne ycTtaHOBKM B eAWHWYHOE
COCTOSIHWE 3TV TPUITEPHl Bonklue He nepe-
KJIIOHAIOTCH, @ TP NepBbIe LIeny CBETOAMO-
DoB Tabno ocTaloTcs BKNIOYEHHBIMAN.

Korpa BeICOKUWIA YpOBEHL YCTaHaBIMBAET-
csi Ha Bbixoae 4 felmgparopa DD4, coctos-
HWe CBETOAMOAHOIO Tabno He u3meHseTcs,
HacTyrnaeT naysa. B s1oT momeHT ysen yn-
paBfieHVs HarnpaB/ieHneM cyeTa ycTaHaBn-
BaET ABOVHHLIN CHETHVIK B PEXVUM CIIOXEHWS.

Mpyt NOABAEHWN BBICOKOTO NIOMMYECKOro
YpOBHS Ha Bbixoaax 5 1 6 pewundparopa DD4
JK-Tpurrepel DD3.1 1 DD3.2 nepexnioyatoT-
cA. [ockonbky nocne BKIOYEHUs NUTaHus
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BepToii (HL28—HL46) n nsitoin (HL47—HL70)
ueneir. MNocnegHiow WeCTYO LEens CBETo-
[MOJI0B BKIIOHAET TpaHaucTtop VT1, oTkpbi-
BaAIOLMIACH B MOMEHT MOSIB/IEHWS| BHICOKOIO
YPOBHS Ha Bbixofe 7 pgewmdpartopa DD4.

K crokam TpasauctopoBVT1 —VT3 noa-
KoYeHsl kKoHpeHcatopel C3—C5, cnyxa-
LMe AN TUIaBHOMO ralleHusi CBETOAVOL0B
COOTBETCTBYIOLMX Leneii. Ecnu TpaHauc-
Topbl VT1—VT3 3aKpbiThi, TO KOHOEHCATO-
pbi C3—C5 pazpskeHu. Korga TpaHsucro-
pbl OTKPBIBAIOTCS, KOHAEHcaTopel BrICTpO
3apsAXaloTCs [0 HANPSXEHWs WCTOYHWKA
nutanus. Hanpumep, npu oTKpbIBaHWUW
TpaHaucTopa VT1 3apsigHbiii TOK KoHAeHca-
Topa C3 npoTexkaer no uenu: nnocoBoi
BbIBO/], UCTOYHWKA NUTaHWS — KOHAEHCaTop
C3 — oTKpbiTHIl TpaHancTop VI1 — MuHy-
COBHI BLIBOJ, UCTOYHWKA NUTaHusA. Korpa
TpaHaucTop VT1 3akpoeTcs, KOHOeHcaTop
C3 HauHeT paspspkatbes Mo Lenu: nnoco-
Ban obknagka — ceetoguopgs HL71 —
HL100 — TokoorpaH4MBaLLMIA pe3ncTop
R3 — muHycoBas obkiaaka. Bo Bpems pas-
pPSOKU KOHOEHcaTopa cBeToamoaHas Lenb
HL71—HL100 nnasHo racHeT. AHanoruyHo
paboraioT koHgeHcaTopsl C4 n C5.

Korpa Ha euixope 7 pewwvdgpartopa DD4
NoSIBUTCH BBLICOKWIA YPOBEHb, YETBEpThil
Tpurrep mMukpocxembl DDS ycraHoBuTCs
B HyneBoe cocToaHne. Ha Bxope U cuetun-
ka DD2 nosiBUTCH HU3KWIA YPOBEHb, Nepe-
KSIIOHAIOLLMIA CHETYWK B PEXWUM BBIUTAHWSA.

Cnepyiowuii UMNYNLC, NOCTYNUBLLWIEA OT
TakTOBOroO reHepatopa Ha aneMeHTax
DD1.1 v DD1.2, npuBeneT K yMeEHbLLUEHWIO
qucna B peructpe cyetyuka DD2 Ha egnHK-
uy- Janee 6yper Habniopatses "obpaTtHbIi
Xx0A", KOorga BLICOKMIA ypoBeHb "npoberaet”
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Puc. 5

no Beixogam pewwugppatopa DD4 B obpat-
HOM MOPAAKE: C BbIXOAA 7 MepexoguT Ha
Beixof 6, aatem — Ha 5. HanpaeneHwe cue-
Ta MUBMEHWTCH TONBKO TOrAa, KOrAa BeICOKWIA
YpOBeHb NOABUTCA Ha Bbixofe 4. B atoT mo-
MEHT COCTOsIHME CBeToanoiHoro Tabno He
M3MEHAETCA, HacTynaeT naysa, a y3en yn-
paBneHWa HanpaBneHWeM cHeTa CHOBa ne-
PEKMNOYUT CHETHMK B PEXUM CNOXEHNS.

Janee uvkn noetopsetcs, u B pabote
YHaCTBYIOT TOSIbKO HeTBepTasn, MATas 1 Lec-
TaA Lenn CBETOOMOOORB, co3pjawlume -
¢dekT Bruenns cepgua. MNpu npsMom cuete
CHETHYMKA OHWM MOOYEpPedHO BKIIOYAKOTCH,
a npu obpaTHOM — TaKke MO oYepeoun
MSIABHO racHyT.

CeeToAMoAbl MOrYT WMETb AOBOSIBHO
BonbLUoA pa3bpoc xapakTepPUCTUK, NO3TOMY
npy napanentHoM COeguHEHWW Mocnefo-
BaTENIbHO C KAXbIM CEETOAMOIOM MONOXe-
HO BK/lIOYaTb CBOI TOKOOIpPaHWYWBAIOLLMIA
pe3uncTtop. B paccmarpyeaemom yCcTpoincT-
BE NPUMEHEHb! LLIECT MPYNN CBETOAMO/IOR,
rfe CBEeTOAMOAL COEAMHEHb NapannesntHo,
a Kaxkaas rpynna nogkioyeHa 4yepes3 CBOM
TOKOOrpaHU4YMBaIoLLMIA pe3ncTop. 310 cae-
naHo Ang ynpoueHus yeTpoicTea. Kaxk noka-
3biBaeT NpakTuka, pasbpoc ApKOCTY CcBeve-
HUS CBETOAMOMOB BHYTPW IPYNMnbl BecbMa
HEeBENMK. HPKOCTL CBeHeHWs Mpynn CBETOAM-
O[0B BbipaBHMBAIOT NOAOOPOM TOKOOrPaHu-
quBalolmx pesvctopos R3—R8.

YcpoiictBo pabotocnocobHo npu Ha-
npsokeHuy nutadma 2,7..5 B. Ecnn Hanps-

¥eHune cTaHeT MmeHblle 2,7 B, To aBTomar
nepectaHeT paboTate NpaBubHO WK Non-
HOCTBIO NpekpaTtut paboty. MNpw NpeBrille-
HuKn 5 B (Hanpumep, ecnuy NUTaTk YCTPOCT-
BO OT ceTeBoro Bnoka nuraHvs) B nydLLem
clnyvyae BO3MOXHO rMeperpesaHve TOKoor-
paHUYMBAIOLLIX PE3NCTOPOB, a B XyaLleM —
BLIXO/[, U3 CTPOS TPaH3UCTOPOB 1 CBETOANO-
noB. Ecnn xe BO3HWMKHET HeobxoouMMOoCTb
nUTaTe YCTPOWCTBO MOBLILLEHHEIM Hanpsi-
XeHneM, To Toraa HeobxoaMMo nepecym-
Tatk CONPOTUBIIEHWE U MOLLIHOCTE TOKOOr-
paHuyMBaIoIMX PE3VCTOPOR, MNPUMEHUTb
OKCWHBIE KOHOEHCATOPLl Ha COOTBETCTBY-
I0lEee HanpsXXeHwe, a TaKke crefyeT no-
MHWTB, Y4TO AIONYCTUMOE HanpsxeHve nura-
HUS MUKpOCXeM He npeeeillaeTt 15 B.
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Puc. 6

B aBTOpCKOM BapuaHTe 418 NUTaHus aB-
TomaTa npumeHeHa Gatapesd M3 Tpex ranb-
BaHWYECKUX 3IEMEHTOB CYMMApHBIM Ha-
npsxkenvem 4,5 B. MNMoTtpebnsiemelil ycTpoii-
CTBOM TOK HaxoguTcsA B npefenax
30...40 MA, NpyYem OCHOBHbIE noTpebute-
N — CBETOAMOAHI.

YcTpoiicTBo cobupaloT Ha OByX neyar-
HbIX Mrarax ua GonsrMMpOBAHHOIO CTEKNo-
TekcTonuTa TonwmHoi 1,5 Mm: y3en ynpae-
NeHWs — Ha ABYCTOPOHHE nnate (pmuc. 2),
a ceeToaMoaHoe Tabno — Ha OIHOCTOPOH-
Hel (pue. 3). MNepepn BnavBaHnemM getaneit
Ha Mnaty yana ynpaeneHws KeaapaTHble
KOHTAKTHHIE MIOLAAKM Ha NPOTUBONONOX-
HbIX CTOPOHaX CleayeT COeAuHUTE OTPe3ka-
MW JIy>kKeHOro npoeoda. Ha yepTtexe nnatsl
cBeToamoaHoro Tabno (cTopoHa neYarHbIx
NPOBOAHWKOR) 3aKpalleHbl y4acTky Gonbr,
KoTOphie Heobxogumo ypanute. Cpenats
aT0 MOXHO nuBo TpaeneHnem B pacTBope
XJIOpHOro xenesa, nwbo npopesaHneM pe-

3akoM. Co CTOPOHBI NeYaTHBIX NPOBOOHWKOB
HeobXoaMMOo NPUNasiTe TPW NEPEMBINKM, KO-
TOpble W3roTaBNMBAIOT U3 MHOTOXMITBHOMO
NpoBoja B N3onsauun. Ha ctopoHe pacnono-
XEeHWs 3NIeMEHTOB YKasaHbl MNO3WUUWMOHHLIE
HomMepa ceeToamoos 6e3 BykBeHHOro npe-
dukca HL (3a wucknwodeHwem opgHoro —
HL89). YepHeimmn Toukamu 0603HaqeHbl Me-
CTa MoJK/ioYEHWA BLIBOJIOB aHO[0B CBETO-
Avonoe. BHelHwii Bua cobpalHoro ceeTo-
AvopHoro Tabno nokasaH Ha puc 4.

OTpeskamy MHOrOXWILHOrO NPOBOAA
B U30NALUMN COBAMHSIIOT TOHKM Ha cobpaH-
HBIX MaTax y3na ynpasneHus v cBETOANOA-
Horo Tabno, o6o3aHa4YeHHble OAMHAKOBBLIMM
GykBamu. NpoBoaa NpUNavBaloT co CTOpPO-
HBl Ne4YaTtHelX npoBofdHWKOBR (puc. 5).
OkoH4yaTensHO nnatel y3na ynpaeneHus
1 CBEeToAMoAHOro Tabno coeguHAaT He-
TEIPbMA BUHTAMW C MOMOLLBIO CTOEK, Kak
nokasaHo Ha puc. 6. CTolk1 MOXHO U3ro-
TOBUTb M3 NACTMACCOBOIO KOpnyca Lapu-
KOBOW pyqKM min 13 nioboro gpyroro gna-
neKTpudeckoro marepuwana. Ecnv npegno-
naraetcsl caenatb asTOHOMHBIA 6nok nuTa-
HUA, TO OH MOXET NpeacTaenATe coboii ba-
TapelHblil OTCeK AN Tpex rafbBaHU4ecKmx
anemeHToB LR6. Briknioyarens nuTaHusa
JyyLLe CMOHTUpPOBaTh B 3TOM Grioke.

Bce mukpocxembl cepuy K561 moxHO
3aMEeHUTb aHanormyHbiMKu K3 cepuu 564,
OfHaKo cnepyet UMETs B B, NTO LUAr Bbi-
BOAOB MUKpOCXeM cepui 564 BoBoe MeHb-
we, 4em y K561, noatomy Ux BIBOALI HE-
06X0AMMO YIUIMHUTL OTPE3KaMu JIY>KeHOro
npoeofa. Kpome Toro, MUKpocxemMbl Cepun
K561 sameHrmMbl MMNOPTHEIMW aHanoramu:
K561N1E5 — CD4001, KS61VME11 —
CD4516B, K561TB1 — CD4027, Ks6 1MO1 —
CD4028, K561TP2 — CD4043A. lMoneewie
TpaHaucTtopel KIM501A ponyctumo 3ame-
HUTL OTevecTBeHHbIMK  KM504A—KIM504B
Wi UMNOPTHEIMKM aHanoramn — VN2120.
OxkeupHble koHpeHcatopel C2—C5 xena-
TefbHO NPUMEHUTE C BO3MOXHO Bonee HM3-
KUM HOMWH&U/TBHBIM HanpsXeHuem (Ho He
MeHee HanpsHXeHUs NUTaHua YCTPOMUCTEA),
4TO6BI OHM MMENW KaK MOXHO MeHbLUME pa3-
Mepbl. CBeToanoab — nobbie 0Te4ecTBeH-
HblE WM MMNOPTHLIE KPAaCHOIo LBEeTa CBe-
yeHus guameTpom 3 Mm. O4eHb BaXHO, HTO-
66l VX KOpNYC BbLN BEINONHEH B BUOE LMNKH-
ppa, 6e3 kakux-nubo BeicTynos. B npotue-
HOM cny4ae Kopnyc Heobxognmo obTounTh
Haadunem U npuaate emy Gopmy LMNMHA-
pa, NOCKONBKY B HEKOTOPLIX MecTax Tabno
(B LeHTPe) ceeToAMoaLI NpUNeraioT BryoT-
Hyto Apyr K Apyry. Kpome Toro, HeoGxoaumo
O4eHb BHUMATESIBHO CRefMTh 3a NONSPHOC-
ThIO NPW YCTAHOBKE CBETOAMOAOB Ha narty:
aHo[ M KaTof, MOXHO NErko nepenyrats. [le-
MOHTaX WM MOBTOPHLIA MOHTaX MpU Takux
Manbix pasMepax nnatsl MOXET MpUBECTU
K 3aMbIKaHWI0 TOKOMPOBOASLLMX AOPOXEK
WK K MX OTCNanBaHuIio OT AN3NEeKTPU1Ka.

MpaBunbHo cobpaHHoe W3 WUCNPaBHLIX
AeTaseli YCTPOWCTBO HanaXvBaHus He

TpebyeT.

Penaxtop — B.YyaHos, rpaguka — B. YyarHos,
poTo —asTopa
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B yemnuonate MexayHapopHoro pa-
AnoniobuTenbLCckoro colosa ecTb
ocoBas rpynna ydacTHUKOB — pajuo-
cTaHuUMM WTaB-KBapTUP HaLMOHANbHBIX
paavontoBbUTENbCKUX OpraHnaalmii, BXo-
aswmx B 1ARU. WMx paBoTta B onpegeneH-
HOl Mepe oTpaXaeT COCTOfiHME paavo-
NIOBUTENBCKOro ABUXEHWS B COOTBETCT-

Ten. 207-68-89
E-mail: mail@radio.ru

I copedcramy Coroaa pagunonoburensii Poconu

MNocnegHye HeCKONBKO NET (3a peaKu-
MW UCKITIOYEHUSIMWN) HEMMNOHAMWU B 9TOM
COpPEBHOBaHUKN PaanonioBUTENBCKUX Op-
raHu3ayuii CTaHOBUNNCbL HEMELKWe pa-
avonwbutenn, xots um BykeaneHo “Ha-
cTynawT Ha NATKW" Nonsku, ¢Qpaduy3b
M aHrnuyane. Korga ctano sicHo, 4To pac-
NONOXKeHHOW B eBponelickKoin YacTn cTpa-

050/hr
700 ==

Bce guanasoOHm

600 +
S00
400 ~
300 +
200 -
100 -

1 & & "8

0 T T T T T T T T T T 7T Hour

11 13 15 17 19 21 23

Puc.1

BYIOLLMX CTpaHax, W 3Ha4eHne 3Toi rpyn-
Nbl pacter oT ropga Kk rogy 6eICTPEMUK
Temnamu. pynna HQ (wrab-keapTupbl
HaUMOHaNbHBIX PaanonlobUTeNnsCKUX op-
raHnusauuii) copeeHyeTcs No ocobbim
npaeunam. Yucno paguoctaHuuii, pabo-
TawLWWX OAHOBPEMEHHO CAHWM MNO3biB-
HbIM, MOXeT BblITb CKONMb yrogHo 6onk-
UMM, HO ECTb OrpaHuYeHne — BCe OHU
AOMKHbl BbiTb pPacnonoXeHsl B OQHOM
1 Toi xe 3oHe ITU. Ho npwn aToMm OHWM MO-
ryT uanyd4ate He Bonee ogHOro curHana
Ha OAWH guanaz3oH/Buf paboTh. Takum
obpasom, mMakcumanbHoOEe KONWYEeCTBO
OJ\HOBPEMEHHO 3By4allUX CWUrHanos —
12 (wecTb oana3oHoB, ABa Buaa pabo-
Tul). Pabora nopgobHol "pasmbiToil”™ Ha
6onbwoil TeppuTOopuUKM pagnocTaHunM
TpebyeT ocoboii opraHuzauvm N guc-
LAMNKHBI.

Hbl POCCUIACKOI paguocTaHumM wtab-
KBapTVpbl KpaiiHe CIOXHO COCTaBUTh MM
KOHKypeHuuio, Colo3 papgwoniwbutenein
Poccun B8 2005 r. npeanpuHan nonbiTky
opraHuzosatk paboty R9HQ 13 Aaun. Mo-
ny4as no 5 O4KOB 3a He O4eHb YAANIEHHBIE
eBponeiickme cTaHuuv, “aswatckas”
RIHQ morna nony4nTL peansHoe Npenmy-
LEeCTBO HECMOTpPA Ha TO, 4TO, KOHEYHO,
13 EBponbl 4ncno npoBegeHHeix QSO 6bi-
BaeT 0BLIYHO CYLLIECTBEHHO Bonbile.
PykosopgcTteo CPP goBepuno opraHuaa-
umio aToi pabotel HedopManibHOMY 06be-
AWHEHWIO CNOPTCMEHOB — YpanbCKoi KOH-
Tect-rpynne {(Ural Contest Group — UCG).
[Nepeas nonuiTka He BwiNa o4eHb yaaqyHown,
HO HakonneHHwiid B 2005 r. onbiT no3sonan
HafesTbCH Ha XOpOollee BHICTYNNeHne
B 2006 r. NoMumMo pelleHrs o4eHb Henpo-
CTbIX BOMPOCOB, CBS3aHHbIX C OpraHWaa-

pekopaACMEHbl!

umrein pabourx MECT N HaAEXHOW Koopau-
Hauwu pabotel Gonblworo yvcna pagwo-
CTaHUMiA, HYXHO BBINO peLluvTh elle oaHYy
3agady. [leno B TOM, 4TO BCE HEMMUOHbI
NPOLWbLIX NIET MHTEHCUBHO WCMONL30BaNn
noaaepxky paguoniobuteneil  ceounx
cTpaH. MHeimu cnoBamun, B0 ACHO, 4TO
nobena poCccUAH MOrNa COCTOATHLCH, €CNK
4yucno y4acTHUKoB U2 Poccun B 2006 r. cy-
LiecTBeHHo BoapacTteT. [lo aTomy napa-
meTpy pabora RIHQ B 2005 r. cyuiect-
BEHHO yCTynana nuaepam NpoLunbix ner.
Buina npoeefeHa Bonbwas opraHuaaum-
oHHaa paboTa no nponaraHpe ydacTus
poccuiickux paguonobuteneii B IARU HF
CONTEST 2006 r., n 3To nano ceow nno-
Abl. Ha puc. 1 nokasad Temn nposepge-
Hua ceasell R9HQ co csoei cTpaHoin
B 2005 v 2006 rr. Kak BugHo, pasHuua
BecbMa cyulecTeeHHan. Moyt 5500 go-
MONHWTENBHBIX CBA3ei, 6ONLLUMHCTBO N3
KOTopbIX pakT Tpu o4vka! Ecnu ybpatb
3TW CBA3W — HEMUEB, NONSKOB u ¢paH-
Ly30B, — 6b110 66 He NobeanTs.

Ins koopowHauum pabotel Bcex pabo-
4KX No3nUMiA ucnonbaosancs MHTepHer —
6biNK coagaHbl BUPTYasbHas YacTHas CceTb
v pednekTop, A5 rofIOCOBOM CBA3N NPW-
meHsancs Skype. Bca HeobBxopgwmas WH-
¢dopmaums Bcerga 6uina nog pykoii y one-
patopoe (puc. 2). O ToMm, Kak pelanvck
3T W Opyrve TexHuueckue npobnems
B Nepuo, NoAroToBKN K COPEBHOBaHWAM
M BO Bpems COpeBHOBaHWii, noapoBHo
paccka3biBaeTCs B cTaTbe, onybNMKoBaH-
Holi B AekabpbckoMm HoMmepe XypHana CPP
“"Pagnoniobutens — BectHuk CPP" 3a
2006r.

Paboty ROHQ B qemnuounate IARU
2006 r. obecnedveann RZ9AZ (MepmskoB
Oner), RASAB (Bacunees Mwuxaun),
RNOAO (MepmuHoB Hukonail), UASAR
(Cvpopoe Eerenuin), UA9BA (YmaHey
Brnagvmup), RASAA (MonsHcknia Cepreid),
UASTZ (NyxHoe Cepreii), UASTF (TopbwH
Cepreit), UAISP (KotenebHukoe IOpwit),
RUSWX (Banutoe Wnewiar), RXSWR
(Crapues Anekcanpnp), RVOW (Baraes
Oner), RVOWV (Monuanoe Anekcangp),
RASWR (NaTywkud Oner), BRN9AA/9 (Jlo-
cee Bsuvecnae), RK9AD (Bepwuues Pyc-
nad), UASCTT (HoBukoB Muxawun),
RVACTD (Bensies Angpeit), RASCOD (Ho-
BocenoB Bnapumunp), RZ9CX (CmupHoB
Cepreit), UASCLB (OecaHHMKOB Bagum),




"PAOUNO" — O CBA3U
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Puc. 2

RAIDZ (Bnoukuii Tageyiu), RNAWA (Ada-
Hackes Butanuit), RVASV (LLlopoxoe Buk-
Top), PRWOTA (Camoxwn Banepwid),
RWISW (Bepewarud Cepreil), RZ9CO
(Kapckanoe Cepreii), UASCIR (Xoxnoe
Mwuxawn), UASDD (Kpiokoe Anekceit),
RA9CMO (Xpennukoe Wrops), UASCDC
"(Cokonos Wropb), UAALCQ/9 (KaTioHWH
HOpwii) 1 KONNEKTMBHLIE pPaaMOCTaHUMK
RZOWWH (Canasarckasi aBTOLIKONA
POCTO—O0CAAD), UASAYA (pagmoknyb
YenabuHckoro pagwos3aeopa "Monet”),
RKIOWMN  (paamory Ypaneckoro rocy-
JapCTBEHHOIO TEXHWYECKOro YHWBEPCU-
Teta), RNOSXX (paagmoknyd opeHbyprcko-
ro dunmana OAO “BonraTenekom™),
RK9CZO (papvoknyd ExatepuHbyprckoro
PaaMOTEXHUHECKOTO TEXHUKYMA).

MNMoMolb B NOAroTOBKE MporpamMmHoro
obecneveHun g paboThl B HEMMMoHaTe
IARU komaHge okazann CadpoHoB Huko-
naii (NA3M, ex RZSCN), ChipoukuH OmuT-
pvii 1 WHTepHeT-NpoBaiaep “"KabiNET"
(r. Ekatepunbypr).

Bes ata pafota gana cBoM Nnofsl —
KkomaHga wrab-keaptvpel CPP B 2006 .
He Tonbko nobepguna B uYemMnuoHare,
HO M yCTaHOBWNA B HEM PEeKopf Mo Ha-
BpaHHLIM ovkam. Monoguer!

Paguonwobutenu n Akagpemus
"BceMupHaa dHuukKnoneaus

NMyTewecTBUN™
Banepwii CYLUKOB (RW3GW/3),

r. Mocksa

B aHrnoszeiNHOW NWUTEpaType KOpPOTKOBOJIHOBUKOB HepeaKo Ha3bl-

Balor “armchair adventurers” —

COBCEM HEe TaK B Hawy [HJ,
Hbl@ Yronkv nnaHerTbi.

noneguna [lyrewecTemnii™,
ee Cosera OUPeKTOpOB.

CeFHac B Mupe ecTb Hemano KiyGos,
¢$hoHOoB, accoumaLnii U cOl030B, KOTO-
pbie KOHCONMAMPYIOT MEXIYHapoaHoe 1 Ha-
LUmoHaneHoe panmoniobuTenscKkoe OBMXe-
Hue. Cpely HUX ecTb HEMAIO TAKMX, HTO BHe-
CNW rpOMafiHbIiA BKNaf, B pasBUT1E Hallero
obLero xo66u. Bawemy BHUMaHWIO XOTen
6bl NPEANOXUTL HOBOE MEXAYHAPOAHOE CO-
obuecteo pagvonbutenein, rge MecTo
HalineTcs Bcemy cemeiicTey paanoniobure-
ns. 3ro coobiuecTBo paboTaeT NpY TECHOM
NapTHEPCKOM COTPYOHWHECTBE Cepbe3HbiX
opraHuaaymii: Poccuiickasn Akagemus Hayk,
Pycckoe Teorpagudeckoe OBLUecTBo,
UNESCO, UNICEF, WAF » mHorMmm gpyrm-
mMu. Peub noiinet 06 Akagemun "BecemmpHas
SHumknoneaws MyTtelwecTtuia™ (BAMM).
Axkapemus B3N — ato mMexayHapoaHas
Hay4HO-UCCNeoBaTensCKasi U MNpocBeTu-
TenecKan opraHmaaums, KOHCoNnMavpyoLwan
cooBLIEeCTBO NYTELIECTBEHHUKOB B MEXay-
HapoaHoe aewxeHue. OHa CTaBuT CBOei
LIENBIO AanbHelillee pasBuThe 3HaHWA O Ha-
LLield NNaHeTe NpoBeeHeM HAYYHO-WCene-
[oBaTeNsCKUX 1 MHBIX aKcneanumii. Peaynb-
Tarbl 3TWMX 3KCMEeAWLUWIA, KaKk W Hacrneowe
BCEX WHBIX MYTeLecTBUA, oCyLLeCTENeHHbIX

"necKarenn npPUKMOYeHui,
Aas kpecna ".310 O6bUI0O HEe TaK W HA 3ape paguomobuUTen»CcTBa,
xorga paguomobureny COBepLIAIOT ny-
TeWeCTBUs C TpaHCHMBepaMu M rno CBOeH cTpaHe,

HEe [OKu-
" yx

U B Cambpie yganeH-

Moanep»xwuBars M pPa3BUBaTL 3Ty CTOPOHY HAa-
uwiero xob6bm u crasaT CcBOeH 3agaveii Axkanemus

"BcemupHan SHUMK-

O KOTOpO#i pacckasbiBaeT npejcenaTens

BXO/1€ MWUPOBOI MCTOPUK, aKKYMYNUPYIOTCS
"BcemupHoii 3Humknonegwein [Nytelsect-
BuiA". B3Il — aTo mepguacTpykTypa no co-
30aHVI0 WU NPOABWXEHNIO MHPOPMALIMOH-
HbIX NPOAYKTOR O Halleld nnaxerte, a Akage-
mMus — ee rnybokoe akcnepTHoe o6ocHoBa-
HVYEe W NepCrneKkTUBHLIN YeNoBeYeckuii pe-
cypc. MiMeHHo uneHsbl Akagemun npoBoasT
akcneauumn, Bnaropaps KOTOpbIM Hally
3eMnio BUAUT WHGOPMaUMOHHBIA  MUP,
M VMEHHO AKaJeMWsi FOTOBWUT reposiM-nep-
BOOTKpbIBATENAM [AOCTOMHYI0 cMeHy. bra-
roaapsa AKaIeMUN K M3Y4EHWIO U COXpaHe-
HUi0 BoraTcTB Hallei NnaHeTkl MOryT Npu-
COeAVHUTLCS (PUNAHTPONLI M KOopnopaLmn,
3avHTepecoBaHHbIe B TOM, YTOObI OCTaBUTh
[OCTOIHOe HacnegcTBO NoToMKam. Ha cy-
LLle, Ha MOpe, B BO3yXe, B KOCMOCE W1 B 9N~
pe Akapemus B3N — aTo coBpeMeHHbIA UH-
opMaLMOHHBIN NEPBONPOXOAELL.

YneHom AkageMum MOXeT cTatk noboii
Xutenb nnavetel 3emns. Ho udurareneil
XypHarna B NepBylo oyepefb WHTepecyer
BO3MOXHOE B3aWMOAENCTBWE paamonio-
6uTenscTBa 1 paamonioBUTENsECKNX IKene-
anumin no nporpammam RRC, RDA, DXCC,
IOTA v wHTEepecos Akagemun B3I, Yto

y4acTue B MPpoeKTe MOXET NPefioXUTh He-
nocpefcTeeHHO Bam?

MyneTMmMe AniAHbIEe noapasneneHus
oHaa UCTIONL3YIOT Marepuans ans (op-
MWPOBaHWA LMKIa JOKYMEHTaNbHBLIX Hayy-
HO-NONYNSPHBIX PUIBMOB 1 M3JATENBCKUX
cepuii ot "TnaHeta 3emna ot A go 9" oo
"Poceus ot A no A", 310 Nepeoe MexayHa-
poaHoe coobLecTBO NyTelecTBEHHWKOB,
rae B OOQHY OpraHM3aumnio MOryT BCTYMWTb
cpa3y Bce ceMeilcTBo paguwonioburens
B pa3sHbIX KAaTEropusix, 1 Npu 3T0M HUKOMY
He BypeT 0buaHo. A kakawlin YneH nonyya-
€T B noareepxaeHve ceptndumkar, Ganpa-
HY, PUPMEHHYIO Maliky, BCEeMWUpPHBIA nac-
MOPT NyTeLUeCTBEHHWKA.

Ecrm Bl nioBute nyTelwecTsus U B CO-
CTOSIHUM MPWHATL YHacTrie B NPUKIIOHeHYe-
CKOM TYPU3ME, TO Bbl MOXETE 3aperncTpu-
poBaThECH Ha y4acTue B KpYroCBETHOW 9KC-
negyuMn 1 CTaTb peantHbiM Y4aCTHUKOM
KPYrOCBETKM Ha Kakom-Hubyap ee yyactke
MCXO[ W3 CPEACTB W BO3MOXHOCTE.
W B aTOM NMpoekTe HeT 3aBepLUAOLLIEro 3Ta-
na, TaKk kak rnotoM HaqynHaeTcsi BCe 3aHOBO
1 npopabaTLiBaeTcs HOBLIA MapLUpyT TOro
WM MHOTO KOHTWHeHTa. Hanpumep, MHocT-
paHHbIe Y4HaCTHUKU-panmonobuTent moryT
yxe B 2007 r. npucoepgyHUTECH K Poccuin-
CKOMY 3Tarny KpPYrocBETKM MporpamMmel
"Poccus ot A no A7, rae 3annaHrpoBaHbl UH-
TepecHsle MaplupyTel. Ha atom atane GyoeT
paboTark Kak CyXomnyTHEIA MapLUpYTHLIA Nno-
3wiBHOW R7C/...,Tak 1 Mmopckoit R7C/mm.

Ecrm Bbl yXe OABHO MNyTellecTByeTe,
HO [N UCMONHEeHWS Ballieii MEeYTHI, KakK Bee-
raa, 4ero-T0 HEMHOIrO He OOCTaeT, TO Bl
mMoxeTe obparutecs ¢ 3asBkoii B ¢oHa
rpaHTopareneil Axapemun B3l n Halitn
TOYKW COMPUKOCHOBEHWA BalUMX WHTEpec-
HelX NpoekToB!

MNpu ¢oHpe 3anywieH npoekT "Yopng
KWHOMNPOJAKLIH X3aMpaaMo™, U B pamMkax
ero TeneeManoHHoro otgena bypert ¢op-
MWPOBaTLECH MUPOBOI (OHA BUOEOhWML-
MOB, pasfieneHHbiX N0 KOHTUHEHTaM,
1 noboi Xenawwmii MOXET OTNPaBUTL
CBOIN punbM — MIOBUTENBCKWMIA MM Npo-
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ATpnByTuka B3I — na 6opty MexayHapogHO# KOCMHUYECKON CTaHLWH.

YHUKaNbHOCTE Ce-
rofHsILLHEro nNpoekTa
B TOM, 4TO BaM HE HYX-~
HO BbITE "NoNyTHMKOM™
cCTapToBaBLWWX [ecs-
Tunetusa Hasap I0TA,
DXCC v ppyrux Haum-
HaHuii! MpoekT "Axape-
nmust BAMN™ sapoxpaet-
CH BMeCTe C HaMu U Ans
Hac. Kakum OH cTaHer
B Oyoyliem, nokaxker
BpeMs. Anoka B adupe
Hayan 3By4aTb cneum-
anbHLIl NO3LIBHOW —
w1 R7C, xoTopmuii oTnpa-
BWICH yX€e B NMyTb U aK-
TMBEH M3 pa3HbIX perv-
oHoB Poccun B pamkax
nporpammbl "Poccus ot
A po #". B pamkax Te-
nenpoekta "lnaHera
3emns oT A po A" crap-
ToBana BaxTa “KWHO-
paguoakcneanuymninT,
nyxe B 2007 1. Bbl CMO-
xete ycnbilwate R7C/...
13 pasHbIX CTPaH MM1pa.

B pamkax kpyro-
CBETKM  NJaHMpYEeTCH
nepBbii MaplipyT 4Ye-
pe3 Beck AQpUKaHCKWIA

Bor 1ak Beirnagnt QSL paguocranyuu R7C.

¢deccroHaneHbi. TB otgen ¢oHpa BKNO-
4YUT ero B uvkn dbunbmoe "Pagnonyrelue-
cTeus oT A go A", roe npegnonaraeTcs Bhbl-
NycK 1 TMPaXWpPOBaHWE PasnuyHbIX HUib-
MOB ©O paauoniobutensx Ha pasnuyHbIX
f3biKax (PYCCKWiA, aHrnuinckuii, ppaHuya-
CKWi, HEMELKMIA, UcnaHcknin). Ecnn y Ko-
ro-To NbINATCSH Ha MNONKE WHTEPECHLIE BU-
neodparMeHTs NPOLLNLIX BPEMEH, TO OHW,
BO3MOXHO, MOMYT BbiTb BKIO4YEHBI B LMK
bUNEMoB.

MNpw ¢doHpe pabotaer nagarenbckuii
oTAen, U B paMkax nobuTensckoro pagvo
Y)Xe celfiyac roTOBWTCH BbIMYCK NEepBOi
kHurn "Papuonytewlecteus ot A po A7,
W KaxObiid xenawowmii MoXeT npepocrta-
BWUTb CBOIO CTATHIO MNPOLLBIX BpEMEH € pas-
NWYHBIMKY AOKYMEHTaMn 1 ¢oTorpapuamm
CBOWX 3KCMeAWLMIA. 3Ta KHMra AomkHa Obi-
na BbIATKM nop Ha3eaHwem “PoBWH3OHHI
B adupe” ewle B NpoLsie rofsl, Ho, BUA-
HO, BbINO CYXAEHO et BOITU MMEHHO B 3TOT
npoexT. KHura BelAeT B CBET yXe B CeHTSH-
6pe 2007 r., npnyem ¢ DVD npunoxeHwem
"DX-peditions Pile Up competition”, ¢ Bu-
JeocloXeTamu MHOMMX NpencTaBneHHbIX
B 3TOM KHUIe aKcneguLWii.

®oHp paspaboran ANCKOHTHBIE KapThbi
ONf nyTewecTBeHHMKoB no Poccun. OHKM
NO3BONAT 3KOHOMUTL B PasfinyHbIX chepax
Typw3ama Ha TeppuTopum Beein Poccun.

B 2007 r. Ha pa3nnyHbiX perMoHabHbIX
nnowaakax TB 1 Ha paguokaHanax nna-
HUPYETCA BBINYCK aBTOPCKWX nepegay
B3ll, 4To No3BONWUT MOBHICWMTL WHTEPEC
K  paguonioOUTENLCKOMY  ABUXEHWIO
B8 Poccuu B uenom. MNpegnonaraeTcs Bbl-
nyck uumkna obpasoBaTenbHbiX BUAEO-
bunemoe B cepu "PapuonyTeiluecTBus
oT A po 9", uto, 6e3ycnoBHO, NPUBNEYET
B pagvnoniobntensCcTBO MONOAOE NoKone-
Hue. B Hux 6yaeT pacckazaHo 06 ocHoBax
W pas’BuUTUM paguocnopta, O MpPOLIoM
1 HACTOSILLEM ITOrO yBNeKaTensHoro xo6-
6u. Ceivac Axapemusi dopMupyeT Bu-
peodgoHa M3 yvcna nobuTenbCKMx Bu-
neopuNBLMOB — Tak H4TO NPUCOEaUHSAI-
Tech, ObITb MOXET, W Ball BUaeomMatepuan
BOWAET B UCTOPUIO!

YneHbl AkagemMun B3I moryT nonyuntb
MexayHapofHbiiA nacnoprt nNyTeLlecTBeH-
HWKA, KOTOpLI/ ByfeT nonesHeiM B HENpo-
CThIX CUTYaLMAX, BO3HMKAIOLWX MHOTAA BO
BpPEMA NyTELIEeCTBUNA.

KOHTUHEHT, KOoTopkii cTapTyeT B 2007 1. B ero
KomaHge GynyT Heckonbko pagmoniobure-

neii. C MexpayHapoHO KOCMWUYECKOI CTaH-

U1K oxnpaercs pabota no3wiBHbIM R7C/RS.

Ceiivac Ha MKC Haxoputes 4neH Akanemnm

Mwuxawnn TiopwH, KOTOpRIM B38N ¢ coboil B

kocmoc ¢nar n bangaHy Akapemum "Bee-

MUpHan 3Huuknonegus MyrewecTemia”.

Lta6-keaptupa B3N B CLLA yxe Haya-
na akTMBHYI0 paboTy NO3bIBHEIM NPOEKTa —
NA1SA. AKTBHOCTB paguoniobuteneil noj,
armgoii B3Al yxe Habupaer obopothl —
oYyepenb 3a Bamu!

XoyeTcs BCcem noxenatb TpagWLMOH-
Hble 73, a BCeM aKcneguuuam ewe v 77,
4TO O3HayaeT: "Bcem nyTewecTBeHHUKaM
yoayHoro Bo3gpaueHual™. Tak 4to ecnm yc-
NbILUATE, 4TO Balleit akcnegmumMm nepena-
an "7 — aHauuT, Ball KOPPEeCcnoHOEHT —
4neH MexayHapogHoro coobuectea B3l

CreunanbHylo KapTOuKy 3a pagMoCBA3N
¢ R7C co cneunalnbHbiM KOHBEPTOM Bbl
cMoxeTe nony4ntb (Npunoxme SASE wnm
mapku) no agpecy: 101000, r. Mocksa, ab.
au. 2007, B3ll. WHtepHheT-noptan B3l
npoekta — www.planetguide.tv . E-mail:
r7c@planetguide.tv. .
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"PAAUO" — O CBA3U

MUWHYBLLUEM rofy cOpeBHOBaHuA "la-

MATE" NPOLUNK B fleCATHIN pas, v CHO-
Ba B HUX NPUHANW y4acTue NoYTW ABecTr
KOPOTKOBONHOBUKOB. MHOrMe y4acTHUKK
K CBOVMM YMCTO CNOPTUBHBIM OTHETaM A0-
6aBNKI0T HECKONBKO TennbiX GNOB, BCNO-
MUHaA Tex, KOTOpbie BhiWAM B adup
B 3TOM 06LUiem Ana pagnonobuteneii me-
mopuwane. Bor 4to Hanucan Ham Bopuc
Kupwen6nar (UA1AAF), paGoTaBwwii B
namaTte 0 Jibee MNycuHoee (UA1LG).

"OH 6b1/1 U3BECTHLIM MOJISPHLIM Paamnc-
TOM, paboTas Ha MHOT X NOJISIPHBIX CTaH-
UMax, XO4MM Ha cyaax, buiBan v B AHTapK-
Tuge. Nortom ero npurnacunm paboTaTe
nperniogasatenieM B JIEHUHIpaAckoM apk-
TyeckomM yumnuiuje (J1AY). Bosrnasnsin
JIeHUHIrpaIcKyto CEKLIMIO KOPOTKMX BOJIH.

OH Ben ABE KOANEKTUBHbBIE CTaHLI.
OnHa usnasHa 6buia B JIAY — UATKAG.
Bropyio oH oTkpeisi B 1966 r. Bo BHOBL Op-
raHn3oBaHHon Torga JIeHUHrpaacko ro-
POLCKOM CTaHLMK IOHBIX TEXHUKOB B LIEHT=
pe Jlenmnnrpaaa. lNpyHec 1yana BClo CBOIO
annaparypy.

lNosxe oH nepetien Ha pabory Bo Bece-
COIO3HbIA HAYHYHO-MCCNEN0BATE ILCKUE MH-

Y JlbBa 6bi/10 MHOIO NPeKpacHbIX BOC-
MTaHHWKOB. YacTe u3 Hux ocranacs B fle-
HuHrpane-ferepbypre, Apyrve pasbexa-
nVck 1o cTpaHe. HecKosIbKO HeNoBeK MotL-
T 110 ero cTornam ¥ CTaan NosspHLIMY pa-

ancramu, paboranu v B ADKTUKE ¥ B AH-
Tapktyne (hanpumep, RW1AI). pyrve xo-

CTUTYT paaunoannapartypbl. Tamxe paboTangumi uao cux nop XoasT Ha cyaax”.

n f. Mei co JleBoM 6bUTM AABHO 3HAKOME,
XOTH, KOHEYHO, OH Obl1 HAMHOIO cTaplue
menss — ¢ UATLG s nposen ofHy U3 cBOUX
nepBbiX paanocBsi3eli eLle By Ly LIKOSib-
HUKOM-YETBEPOKIACCHKOM Ha YKkpauHe.
Beprysuics 8 JleHuHrpa, s cran 4acro

npuxXoauTe Ha8 ero 4eTCKYI0 KOJINeKTUBHYIO

craHumo. MNomMoran eMy ¢ TEXHUKOI 1 yya-
CTBOBAJI B COPEBHOBaHWSIX BMecTe C pebsi-
Tamu. B Te BpeMeHa y MeHs! Ha OCHOBHO#

pabote B0 BHVIVIPA Gbina kakasi-1o popma

Aonycka, Nputiock Aats MOAMACKY, 4TO He
6y.ay MMETb KOHTaKTOB C MHOCTRaHuaMu1
JAaxe rno paavo. A ro oT4eTaMm o0 COPEBHO-
BaHUSIX HUKTO He pa36epeTcsi, KTO UMEHHO
U € KeM IpPOoBOLIAST CBA3N.

B 1975r. UA 1LG gomxeH Gbin yimu B
rnonyroAoBYIO NNaBaTENbHYIO MPaKTUKY C
kypcarTamu JIAY. OH npennoxin MHeE 3a-

MEHNTL €ro B Ka4yecTse ripenoaasaressi. A

nogyman v petuns otkasarscsi. HoHe ryr-
10 6bino... Korga s noexarn k JieBy Lano-
BUYYy, 4TOOBI OTKA3aTECSl, OH YXe yLIen B
peiic. A MHe riepenany Koy v CKa3anu:
"Paboraii”. Tak 511 ocTaBascs npenoaa-

BaresieM Ha [eTCKON KOJUTeKTUBHOM CTaH-

ymn  UKTADK (UK1AFA, UZT1AWO,
RZ 1AWO) u npopaborantam 31rog.

B namsATe O CEOEM HaAcTaBHWKe B paauno-
nobvtenscTee Qepoceese Meoprim BukTo-
poewde (U2FB) pabotan B aTux cOpeBHOBa-
Husx BaneHTtuH Monoe (RVALC). U2FB pyko-
BOAWI PaAMOKPYXKOM KanuHWHIpaackoro
0BnacTHOro LoMa NUOHepPOoE., Bbil Hayab-
HUKOM KONNEKTUBHOW NOHePCKOi paamo-
cTaHumm UAZKAA, Ha Heir 6yayumin Rv4LC
npoeen nepeyio QSO B ceHTABpe 1955 T.

Anekceit puweHko (UAODW) Bbiwen
B adup B namatb O lNpyrno Bnaaumupe
WMnbnie (UAOCL), kotopwiit no 70 net pa-
60Tan ¢ MONOAEXbIO, PYKOBOAWN CeKUMS-
mMn “"paguocnopt KB™ n "oxorta Ha nuc”
B paiiOHHOM AOMe NUOHepOB r. Basem-
cKunil XabapoBckoro kpas.

Muxaun Buveroe (RWGAHO) noceaTtun
CBOe y4acTve B COPEBHOBaHWAX NaMATW
Anekcanppa WeaHoBuya 3agopoOXHOMo
(UABAS), HauyanbHWKa  PaguoCTaHLMK
UKBAAJ lBOpLa nroHepoB HoBOpOccuiicka.

B namste 06 oaHoM 13 nepBbix KopoTko-
BONHOBWKOB Ypana KoHcTaHTvHe Hukonae-
Buye Koanosckom (UASCF) paboran Anek-
celt PaBuvkos (UA9CM). UAICF wHauan
CBOK  "pagnoniobuTensckyld  XW3Hb"
B 1927 r. — kak Habnogatens EU RK-28,
aByxeB 1928 r. BuilLen B 3pup Nof, no3skIB-

HemM EU4AG (3atem USMJ w UA9CF).
Ha ¢oT10 1, KOTOpPOE 6BNC coenaHo B
1927 r., 3ane4arneHbl YneHbl CeKuMK KO-
potkux BonH CBeppnOBCKAa, HeTBepThiid
cnesa cupuT KoHcTaHTuH Ko3nosckuin. Ha
$OTO 2 — ero nepegatyvk obpasua 1936 .
OH 6BIN O4eHb aKTMBHBIM KOPOTKOBONTHOBKU-
KOM, aBTOPOM MHOTMMX KOHCTPYKLWIA, Onu-
caHus KOTOPbIX NyGnnKo-
Ba/MCb B XypHanax "Pa-
nunodbpoHT™ u "Paguo”,
Y4ACTHUKOM W NPU3epoM
BCECOIO3HbIX  BbICTABOK
TBOpHecTBa paavoniobu-
Tenei-KoHCTPYKTOpPOB.
M npaktuyeckn po no-
chnefHero gHA (a OH Npo-
xun 90 net) NO3LIBHOMK
UAQCF aey4an B agupe.

B cBoem oTyeTe B. MoHtapuk (YL2CV) Ha-
nucan: "Cnacmbo 3a koHTecT! 310 npekpac-
HBIE noeog BcnoMHuTe JOPOINIX Ham mo-

HAew, gaewimx Ham nyteeky 8 PAAMO!". On

pa6ortan B namsTs 0 YL2IT. U K 3TOMy MOXHO
ToNnbko AobaenTe — cnacnbo Bcem, KTo xpa-
HWUT B CBOWX cepauax NO3blBHEIE HACTABHN-
KOB W Apy3eii N0 paanoniobuTenscTey U KTO
NPWHAN y4acTye B 3TWX cOpeBHOBaHMAxX! 1

B uToroBwix Ta6nuuax no noarpynnam
NpyMBefeHs: 3aHATOe MecTO, MO3bIBHOMW
y4acTHUKE, NoawBHOW SK, 4mcno ceAzeit
W 4MCNO OYKOB.

SOSKCW
1 UuswWwW UU2J0X% 161 15756
2 UR4CC UR4CO 149 14079
3 RD4WA UA4AWEM 145 13875
4 UASA0L  ERX9AY 140 13585
5 DJGBQ UL7A2 137 13269
[ EULAT EU120 126 11830
v UA3RBO RW3RW 114 10749
g UASFGT RUSGD 108 104286
9 RE4HD UAR4HDZ 106 10255
10 RWOAT RL7PEC 102 9825
11 EUGAA EVEL 100 9616
12 URSIF UTHXN 97 9464
13 UA3WT UZ3WT 96 9009
14 UE2FL UAZAO 90 8967
15 UZSUCK RA9UV 90 8841
16 UASCM UASCF 94 B826
17 UA3QG URiQs %0 8782
18 RAZNA U3FEV a8 8602
19 RA9XF UASXP 91 8545

20 RV3FD U3AB 87 8324
21 UAICUR UWI1BQ 87 8201
22 UR4AGO UR4ART 84 8043
23 REWEAHO UAEBAS &0 7725
24 UREAIR UWeRO 84 7660
25 RAQAD UAOACR 76 7609
26 UAROACG RAOACF 76 7488
27 YL2CV YL2IT 75 7434
28 RV3MR UAING 75 7154
29 UA3WU UASWBA T4 7103
30 UA3GM UA40Z T3 6789
31 UASCBM UASCT 66 6134
32 UNTEX EZE8BO 57 6108
33 EWEMBC UWEOE 38 5746
34 RX3XGC RA3XK 54 5593
35 RA3ST UA3ISED 54 5182
36 RUAWE UALWEM 48 4561
37 UAOUV UL 7MW 46 4212
38 UAL1ZZ UALYM 39 3819
39 RAGAY UAEYP 41 3681

40 UAIXO  UASXGC 40 3648
41 RX3PR UA3IPRD 35 3480
42 RKEAQM UABAVN 33 2985
43 RVOCD UAROID 28 2551
S50 SK SSB
1 RVSXO UASXD 145 12513
2 RVEBC UAEADZ 90 7966
3 REW3DFQ UA3CT 87 T429
4 RA9QBD RWOQN gl 7182
5 4JTWMF  4K6eDD P 6578
5 RWOUU UAOQO 75 6508
7 UA3LDZ UA3LBN 73 6368
§ =« UA3ZBO U3DW 70 5528
9 RX9FR UASFE 58 4862
i RVSCQ RASCPI 55 4829
11 EWEFG EWS0B 51 4554
12 RV3DGG U3AB 50 446l
13 RV1AO Ulsx 51 4277
14 RWIRR RWIQN 51 4113



15 UASQJIG UASFBB 48 4055 24 UASXW  RWBXA 28 2685 12 USEX 30 2893
16 RASM UWaTrm 43 3978 25 UAAAMZ  UA4AT 26 2181
17 UA4AR U4aAv 43 3899 26 UA3AKI  UA3AOW 20 1383 | SO SsSB
18 UN7ECK UTOLO 37 3892 27 UA4AD UWAAS 13 1225 1 UAAPIE 148 13188
19 UASEQ  UASET 42 3477 28 UAODW  UAOCL 1 1009 2 UA3BL 112 9625
20 RAWBXB  UA9XBX 43 29 RVEBO  RAGAAB 12 1008 3 UTBLF 73 6399
21 RU4AO  RA4AOZ 37 3197 30 RWBXC  UA1QBG 6 624 4 RASFHL 55 5225
22 RZ3QS  RUBQE 39 3186 5 RN3FY 54 4896
23 UA3WI uswH 36 3153 MO SK S8B 6 RKBAJJ 54 4744
24 UAOWM UAOWC 32 2966 1 RVEAWM  RWBAHX 202 17661 7 UA4PIM 57 4668
25 RA3ZBU URSAA 27 2387 2 RABAMMNY RWBWL 169 13604 8 RZOAK 53 4230
26 UABWY UBUF 28 2369 3 RK3ZWU  U1sX 147 12798 9 RN6DZ 52 4111
27 utz2uy utsTC 26 2194 4 RK3GWA UAZLX 135 11556 10 RKGCT 41 3695
28 RKOAK UWOAF 22 2187 5 RK3DXS UV3EN 122 10555 11 RZ3AR0 40 3189
29 UABYIM  UAGYB 21 1922 6 RZ3DZF UA3DDB 110 9788 12 UA3AAP 30 2600
30 UASWAT  U3wWU 25 1920 7 UR4MWO UT5HP 91 7831 13 RASXU 30 2394
31 UA1AAF/1 UA1IDZ 19 1831 8 RKOQWM  UA10J 89 7616
32 EUSMM  EW80S 21 1828 9 RKOFXM  UA9FPD 83 6879 | SOMIXED
33 EwsMM  BEWBO0B 21 1802 10 RZO9OWN  UADQO 78 6111 1 UA3QDX 231 21021
34 UATAAF  UAILG 20 1736 11 RWOUWK RASUAN 66 5940 2 RK3DK 213 19577
35 UASAEW  UA3AR 18 1693 12 RKOMWL  UASMH 63 5331 3 RZ90J 182 16783
36 RD4HD  U4IL 20 1597 13 RZIUZP UASUN 67 5251 4 RW3AI 140 12510
37 RWAHO  UAAIF 16 1348 14 RZ6LW UAELD 47 3874 5 RUOSU 124 11643
38 RASUAD UASVB 10 870 15 BwsZzZ EWB0S 32 2752 6 RKSCR 117 10502
16 RZ3DZI  U3DF 30 2554 7 usnl 79 7346
SO SKMIXED 8 URSNGI 76 7100
1 UA4CCG RAACPG 265 24897 MOSKMIXED 9 UA3YAM 48 5823
2 UABGAF UAGCF 188 17762 1 RZ9UWZ USUU 21 19149 10 UAOCNX 53 4898
3 RASDZ UASXNR 175 16645 2 RK3DXZ RD3FM 194 17167 " LZ4uu 40 4181
4 RUBDX  BNGAA 152 14530 3 RUSCWG UA9CDK 167 15214 12 RKSDO 26 2062
5 UA4LL RWALEM 133 11653 4 RKAWWA  UASWZ 154 14242
6 RU3UW  UA3UCF 116 10877 5 RK3LWA  U3LA 107 9997 MO SSB
7 Rv4LC U2FB 118 10693 6 UASUWM  UASVB 104 911 1 RKSJXO 88 8030
8 RN4SS  UA4SDK 109 10268 7 RK1GX1  U1SX 74 6399 2 RK9SXD &7 5338
9 UAS0A  UASOJ 108 10254 8 BABWY  EWSBOB 39 3514 3 UR4OMWV 63 5335
10 UA3VLO  UABXDI 90 8615 9 ROLP  UAOLAI 15 1351 4 RKSCYA 60 4531
11 RWOUM  UAOQO 70 6164 5 RK3VXL 44 3928
12 UAALS U3AB 62 6024 | so cw
13 RUSUG  UASUCJ 56 4911 1 RKEHG 142 13962 MO MIXED
14 RAGYDX  UABYY 53 4661 2 RwWAPY 128 12660 1 UAQUZZ 235 21656
15 UA3TGA UA3TB 57 4601 3 UA3MIF 110 10578 2 RK9CZO/P 14 1111
16 RV3BZ UA3CT 49 4435 4 UA9BX B9 8374
17 uU1auU U1BC 43 4108 5 RU3WR 83 7358 | SWL
18 RUOUA  UAOQO 45 3878 6 RU4CO 73 717 1 R3A-847 236 20883
19 UA4HAZ  UASSB 42 3729 7 UAGHFI 63 5792 2 EW8-026 54 4859
20 UN7BED UL7BEI 44 3537 8 UAIFEX 58 5543 3 SM5-1252 24 2009
21 UATFA UATAB 35 3245 9 UA4AY 43 4144 4 LZ2-002 15 1265
UASEDQ UASEYL 32 3132 10 UATACB 40 3905
UASQF _ UASRG __ 35 3003 | 11 __ RVOCVA 45 3668 | Check Log: RA3VR, UASCLB, UASAIU

| HA TIOBUTETBCKMX

5™ mana3oHAx

Hoeoctu CPP

B pome otgeixa "Mockeuy” B Jomogenos-
CKOM paitoHe MockoBckoi obnact 20—21 an-
pensi c. . npoigeT Cwesg Cotoza paguoniobute-
nein Poccvn. B noeecTtke cwespa — ot4et lMNpe-
anamyma CPP o pabote B 2005—2006 rT. u otyer
PEBU3MOHHON Komuccum CPP,

Kaxgayio natHuuy B 21.00 MSK Ha ksacToTte
3650 klNy npoeopmtcs "Kpyrnwid cton CPP7,
MPWHATE Y4acTME B KOTOPOM MOTyYT BCE 3auHTe-
pecoBaHHbie paguoniobuTeny. Beaywumia "Kpyr-
noro crona CPP" — Opwii Maniok {(RA4AR). Aa-
PEC €ro aneKTpoHHON NoYTH: radar@srr.ru .

OnpepeneHsl nydlme cnopTcMeHsl Poccun
2006 r. — peiimiHr no eepecim CPP. Mo eeponeiickoii
Yacty cTpaHul nyywam cran RD3AF, no asuarckoi
yact — UASAM. Y KoMNekTMBHLIX PaamocTaHLMIA
NMAMPYIOT cooTBeTCTReHHO RZ1TANT 1 RZAWWH,

MNopeepersl uTorn memopuana "Mobepa-
61", Oruyetsl 06 ydacTum B Hem npucnann 355
paguocTaHumin, Mo 3a4eTHLIM Noarpynnam no-
Genunn:

— B. KoHoxoB (U3SHB, BetepaHs! BoliHb);

— H. Creopuoee (USNZ, TpyxeHukn Teina);

— RP3GWK (konnexTuBHble MemopuasbHue
pagmocTaHumK);

— RPIVIC (vHouBWAyanbHele MeMOopWasib-
HEIE paauocTaHuun);

— UE3QKS (ocTankHble KOnnekTMBHHE pa-
anocTaHummn);

— C. KpexotHee (UN7IT, ocTankHee WHOW-
BUyaNbHHE PafnoCTaHLMKY;
— I'. Bopucoe (R1A-12, HaGniopaten).

Avunnomel

"TarapuHckoe none”. Yrobu Nony4ts atot
AMNNom, HykHO B nepuop,c 12 anpens 2006 r. no
11 anpens 2007 r. Habpats 46 o4KOoB (B nocneoy-'
oLpe aHanorMyHLEE NEPUOL! YMCHO OYKOB BO3-
pacraet Ha 1 C Kaxaem rogom). 3a paguoceasn
¢ ropopamu 3vrensc, Capatog, lMarapwH (Cmo-
nexckas obn.) v JlenwHck (KazaxctaH), a Takxke
¢ pagmonoburensmn —uneHamu CPBC Haumc-
nsioT no 2 ovka, 3a QSO ¢ ApyruMn MHAMBUAY-
anbHbIMW paguocTaHuusimu CapartoBckoil obna-
CTU HAHUCNRAIOT Mo 1 ONKY, € KONNEKTUBHBIMA pa-
ouocTaHumamn — 3 ouka, 3a CBA3W Co cneym-
ansHeIMKM  paguocTaHumamuy, pabora KOTophX
MOCESLLEHA KOCMMYECKOW TEMaTWKE W MamMsTu
KO. A. MarapwHa, a TaKxke ¢ KONNeKTMBHEIMK pa-
avoctaHumamy RKSLXG n RK4ACKH HauvcnsioT
no 5 oykoB. QS0 ¢ MKC wnn ¢ KoCMOHaBTaMK,
HaxopawmMmMMes Ha 3emne, npuHocat no 10 oy-
KOB (HEe3aBMCWMMO OT [eThl NPOBEneHws ).
MpK BLINONHEHWA YCNOBWIA AUNNIOMa Ha OAHOM
[ManasoHe oMKW YOBaWBaloTCs,

Papvoniobutensm — yyactHukam BOB po-
craroyHo Habpats Bcero 10 o4KoB.

B 3aueT wayT pagMoceaan, NpoBefeHHLIE Ha
mobom granasoxe NobsiM Bupom pabotu. Mo-
BTopHble QSO 3acyMTHBAIOT Ha pasHbIX AMana-
30Hax. HabniogatensM AUNNOM BLAAIOT Ha aHa-
NOTUYHBIX YCNOBUSIX.

CroumocTs gunnoma Ans poCCUACKWX pa-
nvonobuteneid — 50 pyb., ans paguonobutenein
13 ApmenHun, Benopyccum, YabekmnctaHa u 3cTo-
HuK1 — 90 py6., pns octansHEx — 130 py6. Pagyo-
nobutensim — ydactHrkam BOB nunnom euiaator
GecnnarHo.

3anBeky B BUOE BLIMWCKW M3 annapaTHoro Xyp-
Hasa 1 onnary (NOYTOBLIA Nepesos]) HanpaensioT
no anpecy: 413102, Poccus, Capatosckas obn.,
r. JHrenkc-2, a6. s, 106, BaxeHosy Banepuio
Buktoposiuy,

"Cumdeponons”. Y1obel nony4uts 3ToT
LMo, HeoBxoaumo Habpars YMCIO OYKOB, KO-
TOpPOE COOTBETCTBYET HMCAY NET, MNPOLUeaumx
¢ ocHoBaHus ropopa (B 2007 r. — 223). 3a pagmo-
CBA3K ¢ . Cum¢pepononem HasrenseTcs no 20 oy-
KOB, a 3a QS0 ¢ gpyriMn ropofamu 1 HaceneH-
HEIMW MyHKTamMK KpeiMa — no 1 ouky. 3a cBaAaw,
YCTAHOBMIEHHEIE B MAMATHHIE AaTH FrOpoja, YWcio
OHKOB yasaneaetcsl. MNamsTHeie natsl — 8 ¢despa-
s (Yrkas Exarepunnl I, 1784 1.), 27 wions (Opoep
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PAOMO Ne 3, 2007

BY TpaHcdopmaTopbl Ha
deppuUTOBLIX MarHutTonpoBoaax

Banentun CEMUYEB (RZ3DK), 3Be3aHbiii ropogok, MockoBckas o61.

TaTbA HANUMCaHa Ha ocHoBe COBCTBEH-

'Oro OMbiTa aBTopa W aHanv3a mMare-
pyvanoB OTe4eCTBEHHBIX W 3apybexHbix
MCTOYHMKOB. OHa He npeTeHflyeTr Ha Ka-
Kylo-nmbo HOBU3HY W NpepHasHadeHa s
paguonobuteneil-kopoTKOBONHOBUKOB,
0CODEHHO HaYMHAIOLWMX, 3aHWMalOLUMXCS
KOHCTPYMpPOBaHWEM  LUMPOKOMONOCHBIX
YCUNUTENei MOLLHOCTH.

B pagumoniobutensckom agupe n B ce-
T VIHTEpHET AOBOJILHO HACTO MOXHO YC-
NBILWATE U NPOYUTATE HEBEPHLBIE, & 3aqac-
Tyi0 BpedHble, HO NPOM3HOCUMbIE BeCcbMa
ybeauTenbHelM TOHOM CYXOEHWA O Mno-
xoii paboTe B yCUNUTENsX MOLHOCTH, YCT-
pOACTBax cornacoBaHWs aHTeHH W T. A.,
BY TtpaHcdopmatopoB Ha depputax
¢ 6oNbLUIOI MarHUTHOM MPOHULIAEMOCTLIO.
Monpobyem cpoenaTe KpaTkKwidi aHanua pa-
60T BY TpaHcdopmaTopoB pasnuyHbIX
KOHCTpyKumin [1—3].

Hawbonee pacnpocTpaHeHHblii Tun
TpaHchopmaTopa B paavoniobuTenbekmx
KOHCTPYKLIMAX — Ha KONbLEBOM MarHuTo-
npoeoge w3 ¢epputa N NOPOLLKOBOIO
Kenesa, Tak HasbiBaembie TpaHchopma-
TOpbl Ha ANVHHBIX NHKAX (TOJT). Wx aua-
nasoH pabounx HacToT MOXET COCTaBNsAThL
[0 NATM OKTaB, W OAHa W3 MNaBHbIX NpuW-
4YWH, CBA3aHHbIX C YaCTOTHEIMK OrpaHuye-
HUAMW, — €ro KOHCTpYKUMSA. OBkitHO 06-
MOTKWM TpaHcgopmMaTopa BHINOHAIOTCA
Tpemsi CBUTEIMU Mexay coboii nposBopa-
MW Ha OIHOM KoNbLe. Takas KOHCTPYKLMS
BneueT 3a coboi, No KpaiiHelh Mepe, ABe
npobnemwl. MNepeasa — cmelleHne ¢as Ha
BEICOKWX HaCTOTax BO BTOPWHHBIX OBMOT-
Kax (ecnn ux HeCKonbKo), 3aBuUcCsLlEe OT
TMNa NPUMEHSEMOI NS HAMOTKM JIMHUM.
PaccornacoBaHuve $a3 BO BTOpUUHBIX 06-
MOTKaX OTHOCWUTENbHO ApPYr Apyra Brever
3a coboil HecornacoeanHyo paboTy napa-
¢$asHoro Kackana, CneaylLLlero 3a TpaHc-
¢opmatopom. WM BTOpas npobnema 3a-
K/IOYaeTCsl B TOM, 4TO TpaHchopmaTophl
nopobHoro poga, ocobeHHo B paauonio-
Butensckux paspaboTkax, WMMEKT Hepo-
CTaTOYHYI0 MarHWTHYI0 MNPOHULAEMOCTb
MarHMTonpoBoda. 310 NMPUBOOUT K Name-
HEHWIO Pac4eTHOro akTMBHOIO COMPOTUB-
nenns B nonoce 4actot (ocobeHHO Ha
HU3KKX yacToTax). Takue TpaHcdopmMaro-
pbl MMEKT, Kak MpaBuno, OTHOCWMTENbHO
6onbUIoe 4MCNO BWTKOB, 4TO MPUBOAWT
K 3Ha4WTeNBHOM WHAYKTMBHOCTWU paccen-
HUS1 U NOSBNEHUIO MEXOBMOTOYHOI EMKO-
cTu. Bee BhiweykazaHHble dakTtopel He
caMbIM NyslwKMM 0Bpa3oM BNUSIOT Ha LUM-
pokononocHele ceoiicTea BY TpaHcdop-
martopa. MNoaTomy NpUMeHeHne KOHCTPYK-
umMn, rae obMOTKM BHIMOMHEHE HA OJHOM
KOJIbLIEBOM MarHWTONpoOBOAE, B LUMPOKO-
nonocHuIX TpaHcdopmMaTopax HABNSETcH
nocrarodHo npobnemarnyHeiM. OpHako
KOMbLIEBBIE MarHMTONPOBOAL W3 deppuTa
W1 MNOPOLLKOBOIO Xene3a Hennoxo 3ape-
KOMeHAoBann cebsi nNpy M3roToBNeHun
pe30HaHCHbIX (Y3KOMOMOCHBIX) KOHTYPOB
B pasnnyHOro popa ¢punerpax.

Xopowas anstepHatnea TAJ1 — TpaHc-
¢opmatop ¢ 06LEMHBEIM BUTKOM (BbINON-

HEH B Buae "6o4yoHka"). B Takux KOHCTPYK-
umsax mexobMoToyHas eMKOCTb M napa-
3UTHas MHOYKTUBHOCTb paccefHns ceefe-
Hbl K MMHUMYMY, TaK Kak 06MOTKKM HamoTa-
Hbl Ha OTAENbHbIX (EepPPUTOBLIX MarHWUTO-
NPOBOAax M MOMELLEeHbl B 3KpaHWUpOBaH-
HbIe ApYr OT Apyra oTcekW, a CBA3b Mexay
HUMKM  obecnewnBaeT MeTalIMHECKUA
cTepxeHb (kepH). BY TpaHcdopmaTophl
nopgobHoro popa nMeloT GonbLUyio LWMPO-
KOMOMNOCHOCTL {COTHW Merarepty), ¢ Xopo-
LUIMM NOCTOSHCTEOM NapameTpoB B NoJo-
ce yactor. OgHako W 3peck ecTb CBOWU
noJeofHule kKamHW. Takwe TpaHcgopma-
TOPbl UMEIT OrpaHU4yeHHOEe NMpPUMeHeHue
npv nepepade curHana 6onLWoR MoLLHO-
CTW, TaK Kak B Ka4ecTBe afieMeHTa CBS3W
mexay obmoTKaMu WCnonb3yeTcsi cTep-
XeHb N3 HEMarHUTHOro marepwana, Nnpo-
XOOAWMI  Yepe3  MarHMTOMPOBOAHI.
MNpn nepepave 4epe3 TpaHchopmaTop
mMoLHoro (pecate 1 Gonee BatT) cUrHana
NPOMCXOUT €€ OrpaHnyeHne Ha BLIXOAE.
M yem Bonblue npepagaeMasi MOLHOCTb,
TeM xyxe koapduumeHT nepepayu. Oc-
HOBHaf €& MOLLUHOCTb YXOOWT Ha Harpes
TpaHcgopmaTopa. He Gepyck cyoute
o npudnHax atoro agdekra. MNo Boen Bu-
oMmocTu, 3peck TpebyioTes fononHu-
TENbHBIE BKCNEPUMEHTHl C NPUMEHEHNEM
pasnuyHbBIX MaTtepuanoB Aaa TpaHohop-
MaTtopoB. Ha manbix e MOLHOCTHAX TaKkve
BY tpaHcdopmMaTopbl MMEIKT BENWKONen-
Hble NapameTpbl.

Ewe ogHa WWPOKO pacnpocTpaHeH-
Has KoHcTpykuwsa BY Tpancdopmatopoe
— 9T0 TpaHchopMaTopbl C BHELUHWUM
BUTKOM, TaK HaabiBaembie "BuHoknun™. Nx
M3roTaBNMBaIOT Ha  [ABYXOTBEPCTHHIX
(TpaHcdnokTopax) unu Tpybuatuix ¢ep-
pUTOBBIX MarHuTonpoeopax. W te n gpy-
rmve MOXHO 3amMeHUTb Habopom M3 Konb-
LEeBbIX MarHutonpoBofos. Ho B cpepe
papuoniobuTeneii-kOHCTPYKTOPOB A0
CUX NOp HET eJMHOI0 MHEHWUS O MeToaM-
K& W3roToBneHusi nofobHeix TpaHchop-
MaTopOB W, camoe rnaBHoe, o Bhuibope
MarHWTHOM MPOHULI@AEMOCTW €ro OCHOB-
Horo marepuana — depputa. OpHako
3TO yXe AaBHLIM-[ABHO ONpefeneHo 3a-
py6exHeimu dhupMamu, cneuuanuanpy-
IOWWMNCA Ha BHIMYCKE CPeAcTB pagwo-
CBA3W, KOTOPbIE LUMPOKO UCMNOMNb3YIOT No-
nobHbIe TpaHcgpopmaTopbl B CBOMX KOH-
CTPYKLMSIX — CUMMETPUPYIOLLNX TpaHc-
¢opmatopax, aHTeHH (BanyHax) ¢ pas-
nnyHbIMKM - KoadduumeHTamn TpaHcdop-
MauuM, BXOOHBIX M BeIXOOHBIX BY TpaHc-
dopmatopax ycunuteneih MOLHOCTH,
pas3nuyHbIX cornacoBatensx. Jwana3oH
pabouux yacTtoT TpaHchopmMaTopoB no-
no6Horo ncnonHeuus npu paborte Ha Ha-
rpy3Ky C MOMHBIM CONPOTWMBIEHWEM A0
500 Om moxeT gocTuratbh AecATh OKTaB,
ecnn peakTMBHOe ConpoTMBNeHne obmo-
TOK TpaHchopmMaTopa Ha CamMoil HU3KOW
paboueilt yactote coctaenseT He Gonee
4YeTBEpPTW OT COOTBETCTBYIOLMX Harpy-
304HBIX MMNEeaaHcoB. B npoTuBHoOM chy-
Yyae CHUXaeTcs HWkKHAA pabouyas YacTtoTa
TpaHchopmaTopa.

Monpobyem Gnunxe paccMoTpeTb Npo-
LIECC KOHCTPYWMpoBaHus Takoro BY TpaHe-
¢dopmatopa. Wrak, 4tobel obecneunts ma-
NYI0 UHOYKTUBHOCTL PaccesiHve 1 Mexob-
MOTOYHYIO eMKOCTb, OBMOTKM cnepyer
CTPEMUTBCH BHINONHATE C MaNbiM YUCNOM
BUTKOB. Ho Torga He XBatuT MHAYKTUBHOC-
TW HA HU3KOYACTOTHOM yuacTke pabouero
AwnanasoHal? YBenumuuTe ee MOXHO, Npu-
MeHVB (hepPUT C BLICOKOW WM OYEHB Bbl-
COKOW MarHWTHOW TMPOHULAEMOCTHIO.
He 100 u He 400, KaK 4acTo MOXHO YCibl-
watk B adupe oT "3HATOKOR", W faxe He
1000, a ewle Boille — He MeHee 2—5 Thi-
csy. dupmeHHbie TpaHcdopMaTopsl, pa-
6oTaowme B nonoce Hactot 1...500 Mly,
BHINOMHAIOTCH Ha (peppuTax C NpoHuLae-
mocThio paxe 10000. He Bepbte "3Hato-
Kam", yTBepXaaloLunmM, 4To Takue dheppn-
Thl "...He paboTalT Ha BHICOKMX 4HacTo-
Tax...". M He HyxHo emy Tam pabotatk. Ero
OCHOBHafn 3asa4a — obecnevyeHve BLICO-
KOW WHAYKTMBHOCTW OBMOTOK Nnpu MUHW-
ManbHOM KONWYecTBE BUTKOB B HWX. [a,
eCcTb W B 9TOM Cnyyae napasutHble mMe-
WOBMOTOYHAS €MKOCTb M MHAYKTWBHOCTE
paccesHnn, HO 3TV BENWYWHBLI NPY TaKoMm
MCNONHEHUW NpeHebpexuTensHo Mans,
0c06EeHHO EMKOCTH.

KomneHCUpoBaTE NapasnTHYIO UHAOYK-
TUBHOCTb PacCcesiHis MpU  Harpy304HBIX
umnegancax go 500...600 Om npocTo.
JlocTaTo4yHO MOAKNoYUTE  napannensHo
0BMOTKE TaKylo Xe peakTMBHOCTb, HO
C APYrumM 3HakoM — KoHfeHcatop. Kom-
NneHcupoBaTh Xe MapasnTHYI0 EeMKOCTb
MOXHO, NOOKMIoHMB k O0BMOTKE TOT Xe
KOHLEHCAToOp, HO TMOCNepoBaTeNnsHO C
Heit. MpaBpa, npw Hawei (paguonio6u-
TENIbCKOI) Nosioce YacToT 3T0 HEe OCHOB-

Yucno BUTKOB | Yucno suTkos |
R,./R,, Om | TNEpPBUYHON BTOPWYHOW
— O6MOTKYN _ o6moTku
50/50 2 1+1
50/110 2 1515
50/200 2 2+2
50/300 2 2,5+25
50/450 2 3+3
50/600 2 3,5+3,5
50/800 2 4+4

Has napasvTHas peakTUBHOCTb. [MoaTomy
KOMMNeHcauuein MexobmoTodHo eMKoc-
TW, B Hallem cny4yae, MOXHO W NOXepTBO-
BaTh. [apa3anTHylo MHAYKTMBHOCTL pacce-
AIHMA C AOCTaTOYMHOWM TOYHOCTBIO MOXHO
M3MepUTE U3MepuTenem WHAYKTUBHOC-
Teil, NnepecynTae ee B peakTMBHOCTb. o-
Ny4YEeHHOE 3HayeHWe PEeakTUBHOCTW che-
OyeT 3ameHWTb Ha OTpuLaTensHoe, T. e.
Ha eMKocTe. Mnn e npocto nopobparts
KOHAeHcaTop no MuHumMymy KCB.

Haittn dheppuThl C BEICOKOI MarHWUTHOM
NPOHULIAEMOCTBIO (HECKOMNBKO THICAY) HE
cnoxHo. OHM B Buae Tpybuateix uagenuii
LUMPOKO NPUMEHSIOTCH BO BCEBO3MOXHbIX
MMMNOPTHBIX Kabensax Ana 3awmuThl OT HaBo-
AOK 1N nomex (WHypbl NUTaHus ogUCHOIA
M OJOMallHel TeXHWKW, COeOWHWTENbHbIE
WHypb UMppoBLIX ¢oToannaparoB, Mo-
HWUTOPHBIE W KOMMblOTEPHBIE Kabenu,
USB-yonuHutenu w 1. g.). Tpybku™ ote-
4eCTBEHHbIX MPOWM3BOAWNTENEN OTNNYAKoT-
CcA Mo CBOMM MarHWTHBIM CBOWMCTBaM He
B NyuLUYI0 CTOPOHY. OpHako M Ha HWX no-
nyqatotcs  TpaHchOpPMAaTOphl  JOBONBHO
BLICOKOIO Ka4ecTea.
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Mpu HamoTke TpaHcdopMartopa cnepy-
€T CTPEMWUTBECH MakCUMaNbHO 3anofHUTb
BHYTPeHHW 06bem "BuHokns™. 1o gocTu-
raeTcs npyMeHeHvem nposoga 6onbworo
CeYeHUs! C PaBHOMEPHBIM 3anoJfIHeHNeM
oTBepCTUn NMBo BHINONHEHMEM oBMoTOK
KoakcuanbHbIM kabenem nnn nuauei (Ha-
npuMep, ceTeBbiM LLHYPOM OT NasifibHUKa).
Xopolwnii BapuaHT — UWCnone3oBats Ansa
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HaMOTKWN XIyT, COCTaBNEeHHBI W3 CBUTHIX
mexay coboin nposogos MITd.

B Ttabnuue npueefeHn OpUEeHTUPO-
BO4YHbIE HAMOTO4YHBIE AaHHble BY TpanHc-
¢opmaTtopoB Ha TpybuaThix (eppurax
¢ 6oNbLIOA MArHUTHOW NPOHULIAEMOCTLIO
[4]. Kak BugHoO, BeiBop No KoappuUuUMeHTy
TpaHcdopMaunn ConpoTMBReHnA gocTa-
TOYHO LUMPOK M COOTBETCTBYET OCHOBHBIM
3HAYEHUsAM, WMCNONbL3YEMbIM B pPaamonio-
6uTensckoil npaktuke. MepBuyHylo 06-
MOTKY MOXHO BbINONHUTb U U3 OQHOIO BUT-

Ka, COXpPaHWMB NpW 3TOM MNPONopuuK Onf
BTOPUYHOR 06MOTKKU. BropuyHyto o6MoTKy
MOTaIOT ABO/HBIM NPOBOAOM WK KOAKCK-
aneHbiM kabenem. KoHer ogHoro npoeoaa
BTOPW4HON 0BMOTKM, COEAWMHEHHHIN C Ha-
Yanom ee gpyroro npoeoga, obpasyer
cpepHwoK Touky obmoTtku. CoegvHuwe
CcpeaHIoIo TONKY BTOPUYHON 0BMOTKM € 0f1-
HMM W3 BLIBOAOB NEPBUYHONR OBMOTKWM,
Kpome TpaHchopmMaunm, NONyYuM U CUM-
MEeTPUPOBaHWe BTOPWHYHOW 0BMOTKMW.
AsTopoM BbIN M3rotoBneH TpaHchop-
mMaTop Ha peppuToBLIX TpyDKax oT kabeneii
MATaHWA NPOMBILUNEHHOW 3NEeKTPOHWMKM,
npoHuuaemocts — Bonee 6000. MNepeny-
Has ofMOTKa cocTosifia M3 ABYX BUTKOB
MOHTaXHOro NPOB0Aa CevYeHUeM 3 MMm’.
BropuyHas — W3 Tpex BUTKOB CETEBOIro
WHypa OT anekTponasnbHuka. Havano on-
HOI0 NPOBOAA LUHYPa COeANHEHO C KOHLIOM
Apyroro npoeojga WHypa (3+3 BUTKa BTO-
puyHOil 06moTKK). KoadduumeHT TpaHc-
¢opmaumm — 1:9. MNabaputHasi MOLLHOCTE
TpaHcdopmMaTopa AocTatodHa NS nepe-
Jaun mowHocTu go 1 kBT. Tpancgopmarop
C NOAKMI4EHHOI K BTOPUYHOM 0OMOTKe Ha-
rpy3koin 510 Om, Npy BXOAHOM CONPOTUB-
nedunu 50 Om, mmen KCB= 1,1 ...1,2B8 nono-
ce vacror 1,7...26 MMy, KCB noebiuanca
no 1,7 6nuxe K yactote 38 My, Mpu nopa-
KNIOYEHWWM napannenbHo nepBuYHO 06-
MOTKe TpaHcdopMaTopa KOHOeHcaTopa
eMkocTeio 52 n® (komneHcauma WMHOYK-
TUBHOCTW paccesHus obmoTok) KCB Bbi-
pasHsincs go 1...1.2 B nonoce 4acTtoTt of
1,7...42 Mly. Ha dotorpadumsx (puc.1 —
3) nokasaHbl peaynsTarsl U3BMEPEHWIA, Bhi-
nonHeHHeIx Npnbopom MFJ-269.

Ha pmc. 4 moxHo Habnogats peaynb-
Tar M3MepeHWs napameTpoB TpaHchop-
martopa ¢ koadhduumeHTom TpaHchopma-
ummn 1:4, TaKxe N3roToBNEHHOro aBTOPOM
[5]. BropuuHasi oBMOTKa COCTOUT U3 ABYX
BUTKOB KoakcuanbHoro kabensi, ¢ nocne-
AY0ILWM nocnegoBaTefbHbIM COeaWHEHU -
€eM LeHTpanbHoro npoeofa kabensa v akpa-
Ha B KayecTBe NonoBuMH 0BMOTOK. YactoT-
HbI AMana3oH TpaHcgopmartopa 6ea npu-
MEHEHWS KOMMNEHCUPYIOLLMX EMKOCTEN COo-
crasun 1,8...29 MMy npu KCB = 1,1...1,6.
Mpw NogKIKYEHMN K NepBUHHON 0BMOTKeE
KOHpeHcaTopa eMkocThio 43 N u 10 nd
K BTOpudHoii KCB B nonoce u4actoT
3,4...32 MI'y 66N paBeH eguHULE, a B No-
noce 1,7. .47 My He npeeeiwan 1,2

M3 Bcero BollUeCKasaHHOro MOXHO
caenatb BbIBOJ, HTO He cnepyeT BosATbeA
NPUMeHsTEL (peppuTel ¢ GonblUoK MarH1T-
HOW NPOHULIZEMOCTBIO B CBOMX KOHCTPYK-
unsx. Kpome Toro, aBTop CHMTaET OLUM-
604HBIM peKOMeHpaLun © NpUMeHeHun
B "BuHOKNAX" (PEeppUTOB CMELLaHHbIX 3Ha-
4YEeHWIn NpPOHMUAeMocTVM (Hanpumep,
BY50+1000HH w T.4.).
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GP ¢ tpanamu DL2KQ —
CTaluMOHapPHbIA BapuaHT

Hrops Kapnayxos

Mpegnoxennas DL2KQ —

MHOrux paauwomoburenen.
anre,

pPanuoCTaHLIMH.
TOP 3TOM CTAaThH.

J-ETOM MUHYBLLIErO rofia s NoBTOPUN
OXOAHBI TpanoBwii GP DL2KQ [1,2]
B CTalUMOHapHOM BapwaHTe, HafeloCh,
MOIA onbIT ByAET NONe3eH TEM, KTO peLumT
MCMONL30BaTL 3Ty aHTeHHY B JOMaLLHWX
YCIOBUSX.

OcHoBa aHTeHHbl — yaunuuie. 9 npu-
obpen cemumeTpoBoe yawnvile B mara-
3KHe, a Korga JoMa USMepUn ero JInHy,
TO ¥ "4yAa KUTANCKOW NPOMBILLIIEHHOCTU™
OHa okasanack 6 M 30 cm. PekomeHpo-
BaHHOE aBTOPOM YAJMHEHWE HepaocTalo-
el YacTu cTanbHeEIM NPOBOAOM, NO Moe-
MY MHEHWIO, HE NpUemeMo Qs craumo-
HapHoro BapuaHTa. lNpy Maneiem BeTpe
oH Byger packaumBaTtecs 1 nnbo oTBanuT-
cfl, NBo y HEro HapylMTCH COepUHEHVE
C OCHOBHBIM MOMIOTHOM @HTEHHH. A Kax-
[ObiiA rof, NasuTb Ha KPbiLLly, NPOABNAA Yyae-
ca BepxonasaHvs (Kpollua y MeHs wungep-
Hasi), XenaHus He BbNo. {1 pelumnn cKoM-
6UHMPOBATE BHOBb KYMMEHHOE YAWnuLLe
C yXe UMEeBLUMMCH NATUMETPoBLIM. OHO,
KCTatv, UMeno AnvHy Bcero 4 m 5 cm —
BUAMMO, B KUTae kakne-To pyrve efmHm-
Ll 3amepenus. MNoatomy, ecnu Het xena-
HUA 3aHUMAaTBLCH YOAJIMHEHWEM yOounuLa,
NpoBepLTE ero IMHY NPWY NOKYNKe,

Y MeHsi Kphilla wwgepHan ¢ nonocoin
MeTanna, NpUKpLIBaKLEN CTeIK WWdepa
Ha KOHBbKe Mo Bceit ero anuHe. [ing kpen-
NEeHVsI OCHOBaHWSI aHTEHHbl fi M3roTOBMN
croiiky ua yronka 50x50 mm (pmec. 1)
M 3aKpenuwn K KOHbKY KPbIlUM HeTbIpbMS
6onramu M10 pavuoid 150 mm. M3 kycka
Tpybu AnvHoit 300 MM C BHYTPEHHUM W=
ameTpomM 38 MM — No guamMeTpy ocHoBa-
HUA YOUIMLA — W3rOTOBWMI OMOPY Ha OCH
(wapHup, cM. pmc. 2). B HwkHell yactu
Tpybbl, NpocBepnun oTeepcTve nog Gonr
M10. OH siBnsieTCA WapHWUPHOIA OCkIO TRY-
Obl 1 OAHOBPEMEHHO He AaeT NpoBanuTh-
Csl BCTaBNEHHOMY B 3Ty TpyBy ocHoBaHMIo
yownvila. Ha ocHoBaHWe younuila B OBYX
MecTax HamoTan W3ONALUWOHHYIO NEeHTY
nns 6onee NNOTHOM ero ¢gpukcauumn B Tpy-
6e. B BepTMKanbHOM NONOXEHWM BCA KOH-
CTPYKLMS (DUKCUPYETCS K BEPTUKANBHOMY
YrOfIKY CTOMKM NPOBOAOM WIN XOMYTOM.

[nsi NoBbILLIEHWS MEXaHWYeCKOoI YCTOoR-
YMBOCTU CTALMOHAPHOIO BapuaHTa aHTeH-
Hbl Ha YPOBHE YeThipex METPOB Haflo ycTa-
HOBUTB SIPYC OTTSDKEK. H ucnone3osan me-
Tannuyeckyio Wwaiiby gnameTpom 45 Mm
{pm1c. 3) ¢ BHYTpEHHWM JUameTpomM, COB-
nazialcLmmM ¢ AnameTpoM yaunma B Mec-
TE YCTAaHOBKW OTTsXek. B waibe npoceep-
NN YeTeipe OTBEPCTUS AMamMeTpomM 6 Mm
LS KpenneHus K Held oTTsokek. X uaroro-
BWI M3 KaNpOHOBOV BEPEeBKN OMaMeTpoM
3—4 mm, npepcTaensiowlein coboii nnete-
HbIl KanpoHOBBIA 4YNOK (NneTteHue, Kak
Y KoakcuanbHoro kabens) ¢ ny4kom Kanpo-

(UASOLO), r.

Hoeocubupck

npocras »u 3¢dexTusHans narnamana-
30HHasT aWTeHHa A[Ans nyTeLecTBeHHWKOB,

KOTOpas 3auHTepecosana

Ee nosTopslOT M B CTAyMOHAPHOM Bapu-
pewas Takmm o0Opa3om aHTeHHble npobnemel AIOOUTENbCKOH
OnbITOM ee M3roTroBfIeHNs u Hacrpoﬁxu Aenurcsa as-

HOBBIX HUTE BHYTpW. Takas BepeBka He
TAHETCH faxe nocne JoX /s, Ho BCe paBHO
§i COBETYI0 Nepef WCMonb3oBaHneM Be-
peBKy HaMO4UTL — B BTOM Clyyae nepess-
3bIBaTb OTTSXKW HE NPUOETCH.

NONOCKOW MeOHOI (onsrv 1N JIYKEHOI
Me1, XeCTU (MeXIy Kpaem kapkaca 1 npo-
pe3blo). KoHTaKThl Ans NoAnanku Karyluex
Tpanor genatoT Tak. C 0gHOo CTOPOHB! pas-
MeLLAIoT OfiMH KOHTaKT (ero nopxioyaloT
K NPOBOAHUKY, WOyLLEMY BHW3), a ¢ Apyroi
CTOPOHBI YCTaHaBnuBealT 3—4 KOHTakTa,
pacnpefenve ux pasHoOMepHO MNo nepuMeT-
py kapkaca. [py HacTpomKe NPULETCH YKo-
pauvBaTh Wv YOIWHATL KaTyLuk1u — A0Mnof-
HUTENbHBIe KOHTaKTel obneryar stor npo-
uecc. MsnauanbHO KaTylky Tpana ena-
TeNbHO cAeNark HeMHOMo JJIMHHEee WU Npu-
nasits Ha cambiil KpaiHWiA KOHTaKT 1 yKopa-
4MBaTH N0 MEpe HaCTPONKM B PE30HaHC.

Tparkl nydile HacTparBaTb HA HAuYaNo
[vana3oHoB. ITO MOXHO genatk ¢ NoMo-
weio TWP, obecnednB ero MUHUMAaNBHYIO
CBA3b C Tpanom. lMpu MCNonL30BaHNK aH-
TeHHoro aHanuaatopa MFRJ-259 tpan op-
HMM KOHLOM nogkiiovaloT kK npubopy,

Tpans uaroto-
BUN U3 CAHTEXHU-
4ecKoi NnacTuko-
BOIl Tpybbl awna-
meTpoM 40 MM.
Kabenb RG58 uc-
nonb3oBaH cTapo-
ro obpasya — ¢
MAOTHOI  MeaHoI
OMMNETKON U MHO-
rOXWIBHEBIM LIEHT-
panbHeIM NPOBOA-
HuKom. nvHa kap-
KacoB ANs amana-
30HoB 151 17 meT-
poe — 50 mm, ans
IvanaaoHa 20 met-
poe — 60 Mm,
ons  auanasoHa
30 meTpoB —_
70 mm. ECrm BBI-
XO[Hasi MOLLHOCTb
nepepatuvka 60-
nee 100 Br, 7O
Ons Tpanoe gwa-

nasoHos 15 n
17 meTpoR KoakcuanbHulil kKabenb nydwie
B3ATbL Bonbliero avamerpa (Hanpumep,
PK75-7-11, PKb50-4-11, PK50-9-12),
CKOPPEKTUPOBAB ONMHY KapKacoB.

Ona dwukcaumm katyllek Ha Kapkacax
HYXXHO, OTCTYNUWB OT Kpas 5 MM, caenatb
ckanenenem npopes3b WWPWHOKW 5 Mm
(pwc. 4). Kpait kapkaca cnefgyer obepHyTb

a Apyroii KoHew, Tpana "BUCUT ™ B BO3[yXxe.
lMpwn HacTpoiike ¢ nomowsio MCC wnm
TpaHcuBepa (packpbiT Ha Nepeaayqy, MoLL-
HOCTb Heobxogumo ybaeuTh go 1..2 Br)
Tpan NoAKMoYalT OJHMM KOHLIOM 4Yepes
peauctop conpotuenerusi 200...470 Om
K MCTOYHWKY curHana. MameHss yactoTty
CC wnu TpaHcuBepa, HaxodsT pe3oHaHC
Tpana no cnagy HanpsXeHus B TOYKe COo-
eanHeHua peanctopa ¢ TpanoMm. Kod-
Tpone Npom3soaaT BY BonsTMETpOM MK
npocteiiwmm BY npobHukom (puc. 5).

B niobom cnyyae npu HacTpoiike Tpan
JLOMKeH HaxXOAUTECA Ha IEPEBAHHOM CTONe
Ha paccTosHUK He meHee 30 oM OT NocTo-
poHHWX NpeameTos. lNocne HacTpPoKK He-
obxoanmMo 3aMKCUPOBaTE BUTKW KaTyLLKK
Tpana OfHUM CroeM TepMOYyCaao4HOMN
WM30MALMOHHOI NIEHTHI W Napoi MNacTuKo-
BhIX CTSDKEK. [puHem He Hafio 3amMarbiBaTh
NIeHTOI KOHTaKThl ANS nognakiky Tpana
K MPOBOAHMKaM aHTeHHBl — B CNy4ae nona-
JaHWA BOABI WV KOHAEHCaTa Nof, Hee Npo-
M30MAeT 3aMbiKaHWe Tpana W ero peso-
HaHcHas 4actoTa cmecTuTcs. [puaercs
¥OaTb, NOKA BLICOXHET Bopa. Jletom aToT
MPOLLECC NPY CONHENHOM NOrofe 3aHMaeT
1...3u4aca, oceHutio — 1 ...2 Hegenw. MNMoaTo-
My Jyullie BCero Tpansl 3aluTUTbh BOPOH-
KOOBPasHbLIMK KO3bIPLKaMK1, U3roTOB/EH-
HBEIMW W3 MNAacTUKOBBIX BYTLUIOK, XEeCTKUX
6aHoK OT MOrypTOB WM MONNSTUNEHOBBIX
BOPOHOK, OTPE3aR Y3KYI0 HaCTb BOPOHKW MO
AvamMeTpy Kapkaca Tpana.

Ecnn Tpan MNONHOCTLIO 3aKpbiBaeTCs
GyYTHINKON, A1 MEXaHWUHECKOI NPOYHOCTU
KOHCTPYKUMKM Heobxoaumo 3auKCUpo-




BaTb HWXHIOI 4acTb OYTHINIKU, MPOTKHYB
ee CnuUamMmn "KpecT-HakpecT”™ BOKPYr yau-
nwa. W obssatensHo yoanute gHvLle By-
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3TUNeHe Npope3aeTcs OTBEpCcTUeE Auame-
TPOM 4yTb MEHbLLE, YeM MECTO Ha YAunm-
e, rae oH Bynet yctaHoBneH. Boepems
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BaTbCA CHW3Y W ObITb 3aKpLITEIM OT Nona-
[aHus Bnaru ceepxy. ns ¢ukcaunn Tpa-
OB Ha yAUNuLLE NX BHYTPEHHOCTL 3anof-
HeHa BCNEHeHHbIM NONUaTUNeHoM (Npu-
MeHsieTcs A1 YNakoBKW annapatypbl ans
6e3onacHoli TpaHcnopTupoBkK). B nonu-

LLLIO CUNMKOHOBOI O repMmeTuka. KoHTak sl
Tpana nocne NpUNanku K nonoTHy aHTeH-
Hbl HE/I0 3aLUWTUTL OT OCAJKOB HECKONb-
KUMU cnosam Knea Bp12.

MpoTrBOBECH! BLINONHEHLI U3 MEOHOrO
aManMpoBaHHOIO NpoBofa AvamMeTpoMm
1 MM. VX pomkHO BbITb NO YeTuIpe Ha Kax-
Al guana3oH. B moem BapwaHTe (Luum-
depHas Kpbilla) OHW pasmMelleHsl Nnof
Kpbillel, paBHOMEPHO pacnpefeneHHbe
B yeTblpe Hanpaeneuus. KoHubl NpoTuBo-
BECOB 3aKpenseHb! rBo3fasmMu, 3abutbimMm
B [OCKW KpbiluK. OnvHb NpOTMBOBECOB
yKkasaHbl BTaén. 1.

HacTtpaveatb aHTeHHy yaobHee ¢ NnoMo-
WO aHTeHHOro aHanusatopbl MFJ-259,
HO MOXHO OBOWTWCL TpaHCWMBEPOM, WC-
nonbayst ero kak namepurtens KCB, nop-
HSIB €0 K aHTEHHE 1 3anuTaB OT akKyMynsi-
Topa. Ecnn ecTb NOMOLLHWK, TO OH MOXET
HaxoAMTLCA B NMOMELLEHWIA Yy TpaHcuBepa
1 namepate KCB Ha mecTe, a nx aHavyeHus
coobuiats no YKB paguocessu.

lNocnepoBaTensHOCTL HACTPONKKW Ta-
kasq. [MNoaknioyaloT Nepeblid (HUXHWIA) Npo-
BOOHWK aHTeHHb! Aranaaora 21 MIy (Tpan
3TOro AvanasoHa noka He MNOAKIIHaloT)
v pobuBaloTCcA pe3oHaHca Ha 4YacToTe
21120 kl'y. [Ansi NOBLILUEHWSA PE30HAHCHOMW
4acToTbl MPOBOJ, YKOpa4uBaloT unu o6Bu-
BalOT BOKPYI yaunuuwia. lns ee NoHuxeHuns
NPOBOA, YANMHSAIOT, HO 3TO BpSf v NoTpe-
ByeTcA — OH B3AT C 3anacoM No AJVHe.
Monoca nponyckaHusi aHTEHHbI NO YPOBHIO
KCB 1,5 6ypmer 1,1...1,3 MIu. Mposog
bGUKCUPYIOT K yaunuuly W3onsuUoHHOK
NEHTOIN 1 KanpoHOBLIMKU CTsxXKamu. Janee
nogxnioyalT Tpan guanasoHa 21 MMy
C npoBogom oT guanazoHa 18 MINy. CHoea
namepsiotr KCB 1 npu HeobxogunmMocTu
KOPPEKTUPRYIOT pPE30HAHCHYIO HacToTy Tpa-
na, pa3fgBuras win CABUras €ro BUTKW
1 pobusascs, 4Tobbl MuHUMyM KCB cHoBa
6bin Ha yactote 21120 kl'y. Monoca npo-
NycKaHwsi aHTeHHbl No ypoeBHi KCB 1,5
yMmeHbluuTea go 200...250 klu. Oanee ne-
pexoisiT K HacTpolike Ha Awnana3oHe
18 Mly. Jobueaiotcs peaoHaHca Ha bac-
ToTe 18120 ku Tem xe cnocobom, Kak
M Ha npegbiaywlem awnanaloxe. [lNocne
3TOro nNogKn4alT Tpan AuanasoHa

14 Ml'y n npoeog gmanazoda 10 Mly.
Mo KCB koppekTvpyiloT HacTpoiiky Tpana
Tak, 4T06bl MUHUMYM 6bIN Ha 4acTtoTe
18120 kMy. MopobHyio Npouenypy NOBTO-
PAIOT W 418 OCTanbHbIX AnanasoHos. [lo-
CNe HacTPOWKW aHTEHHbL 3aKpennsT oT-
TKKN (CMNBHO VX HATAMMBaTEL HE CTOWT).

MonyyeHHble NpW HacTpolike napameT-
pbl MOEro BapuaHTa aHTeHHbl NPUBEAEHb!
B Tabn. 2.

C aBrycta no pekabpb 2006 r. ¢ atoi
aHTeHHOW ObINK NonyyeHsl cnepylolme
pesynsTathl (YMCNo CBA3e U YUCNOo CTpaH
no cnucky gunnoma DXCC): Ha gwanazo-
He 40 meTpoB — 427 ceszeii 1 65 cTpaH;
Ha gunanazoHe 20 meTpoB — 1143 cBsian
n 108 cTpan; Ha grnanasoHe 17 meTpoB —
144 ceazu u 62 cTpaHbl. Ha gnanasoHe
15 meTpoB npakTuyeckn He pabortal —
TVl (zanupaeTtcs mMarucTpaneHblii Tenesu-
3WOHHLII  aHTeHHBIW ycunuTens). He-
CKONbKO CBA3El Ha 3TOM inanas3oHe A Bce
e nposesl — oHa paboTaeT He Xyxe, Yem
Ha pyrux guanasoHax.

NINTEPATYPA

1. FoHuapenko W. GP nna nyrellecTsuii
1 He Tonbko. — Paawo, 2007 N¢ 2, c. 66—68.
2. http://wvvw.dI2kq.de/anV3-34.htm.

Penakrop — C. Hekpacos, (hoTo — aBToj
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3a pybexom

SSB MmuHu-tpaHcusep
Ha guana3oH 40 meTpoB

OfNbCKUMA KOPOTKOBONHOBUK AHLXel

HHevek (SPS5AHT) paszpabortan He-
CnoXHulii SSB TpaHcuBep, npenHaz3Ha-
YeHHblld pna pabotel QRP B gwanasoHe
40 meTpoB. KpaTkoe onucaHue 3Toro
TpaHcuBepa MpUBEOEHO B CTaTbe
"Minitranceiver SSB na pasmo 40 m"
B XypHane "Swiat Radio” (2006, N2 11,
s. 42—A45). OH cobpaH Ha Tpex MUKpoCXe-
Max W LeCTN TpaH3nCcTopax U pa3MeLlaeT-
csl B kopnyce paamepamun 170x170x60 mm.
Cxema OCHOBHbIX Y3N10B 3TOro TpaHcuBe-
pa (6e3 ¥34 u ycunutensi MOLWHOCTW ne-
pepnaTtyvke) NpueefeHa Ha puc. 1.

Ta Mukpocxemel — 12 MI'Y, 4To 1N No3Bo-
nseT UCNonbL3oBaTh €e B pajgumoyacToT-
HOM TpakTe TpaHCUMBEpa Ha Auana3cHe
40 meTpoB. Cnepflyer cpa3y OTMETWUTD,
yto y TBA120S 1 ee NOMHLIX aHaNoroe,
MOMUMO YNOMSAHYTBLIX Bbille QYHKUNO-
HaNbHBIX Y3N0B, B TOM Xe Kopnyce ume-
I0TCH eule OAWH He OTHOCSLUMIACH K HUM
TpaH3ncTop, a Takxe ctabunutpoH. Ote-
YEeCTBEHHLI aHanor aTol MUKPOCXeMbl
K174YP1 He vmeeT 3TMX LONOCNHUTENb-
HbIX 3NemMeHToB. MocKoNbKy 3TU TpaH3u-
CTOpPbl WCMONL3YIOTCA B TpaHCUBEpe,
To npamas 3ameHa UL1242 wnu TBA120S

Ka. Yepe3a BxoQHOW MONOCOBOW QUNLTP
L6C27C26C25L5 curHan ¢ aHTeHHbl No-
[aeTcsA Ha ogwH w3 BxomosB BanaHcHOro
cmecuTens mukpocxembl DA1 (BbiBoL 7).
Bropolii ero Bxop (BbiBOf, 9) coefiuHeH no
BLICOKOM 4HacTtoTe ¢ oBwuM NpoBOAOM
yepe3 koHpaeHcaTop C6. Hanpsxenue
reTepogvMHa nopaeTcs yYepea3 BoiBog 14
Ha ycunuTenb MMKPOCXeMbl W pjanee no
BHYTPEHHUM CBSI3iM MWKPOCXEMbI Ha
GanaHcHul ee cmecuTenb. Heobxoam-
MOE CMelleHWe Ha BXofe ycunutensa 3a-
haeTcsl ¢ ero Bolxoga (BeiBog 13) yepes
peauctop R1.

BuiBog 5 MUKpPOCXEMbl — ynpaBneHue
BHYTPEHHUM aTTeHioatopoM. B pexume
npvemMa Ha katop avopa VD1 nopaetcs
yepea peauctop R22 nonoxwutencHoe
HanpsbkeHvwe, OMOA 3aKpblT U ycuneHwe
MWKPOCXEMbl MakCUManbHO.

C Boixopa cmecutensa (BoiBog 8) cur-
Han M4 nopaeTcs Ha GUNETP OCHOBHOW
cenekumn ZQ1 (puc. 2). OH npepcTtaens-
eT coboii YeTspexKpUCTanbHbIli KBapLe-

C1,€5,013,022,038, C43, C4% 0,047 MK

r18 100 28 21 100 C7, C10, C16, C17, C21, C31 0,022 MK
o I 1 — L 5 5
CELL ) « R20680 +128 (TX) R30 CI90IMK o7 R
I :L_ = _L R284 150K ’_.{ I—o—_l_ I IL‘ZJ
8 Ri7 g:i I £ty 10MK 2,7K 21 470 MK
cYy 01 mK | LI150K R22 33K+126 (RX) : il
100mK a5 —} & DA, DA?
Ll Fﬁ £91500 s vuesz | o8 000 ml
1 !
3 i 5 ING148 R23
g AN e fff R28 K YHY
15 ]
Poa B o T 200K R36
28 600 47K
L1 R1% 680K 13 1l
Vo~ . L 7
4 0.068mK z R25 3300
ZHK
e 77 R2Y 47 : ol T LY
{4 ==2{11 1000 120
2200 1 L12
cos  cz5 K K12 L1
120 P o
28 K21 H?B(.‘?X) ¢5
Ly L7 VIZ-VI% BC547 VD2
+fZE(TX) Zile BYP4OY50 T~ C4% 4 ik
EZSI 120 K anmenne
70 MK !
DA3 7805
Vo3 VD4 R”
mms INU148

£29 r32
10 MK t;ogsmrq 229
C34 L’JJ
420 220
Puc. 1

B paguo4acToTHLIX Kackapax TpaHcu-
Bepa WCMNONb30BaHbl [BE MWKPOCXEMbI
UL1242 (TBA120S), npepgHasHa4yeHHbIe
ons ycunenuss MY 1 peTekTMpoBaHus
aBpyka B Teneeusopax n YKB UM papuo-
npvemMHukax. Mukpocxema copepxuT
YCUNUTENbL NPOMEXYTOYHOW  HacTOTbl
cuUrHana v BOWHOW HanaHCHLIA cMecu-
Tenb, WUCNonb3yemulil B geTektope YM
curHana. MakcumaneHas paboyas 4acTo-

Ha K174YP1 (6e3 BBepeHus aByx fonon-
HUTENbHLIX TPaH3UCTOPOB) B [JAHHOM
cny4yae HeBO3MOXHa. CTabunutpoHbl
B TpaHCHUBEpPE He MCMNOMb3YIOTCH.

B pexume npuemMa cUrHan ¢ aHTeHHb
nocTynaeT Ha pPerynsitop ypoBHA — ne-
pemMeHHbulli peauctop R37. BrknoyeHHble
BCTpeYHo-napannensHo guogsl VD3 wu
VD4 zawmwaiotr Bxon mMukpocxemel DA1
OT NOBPEXAEHUS CUrHANOM NepenaTyu-

L1 15..500

Bbili pUNLTP NnecTHuyHoro Tuna. PaBoyan
yactota puneTpa — 4096 klu,.
O1hunbTpoBaHHbIA CUrHaN NpomMexy-
TOYHOW HacTOThl NocTynaeT Ha BanaHcHbLIN
cmecuTenb Mukpocxembl DA2, a Hanpsike-
HWe BTOpPOro reTepoAnHa — Ha ee ycunu-
Tenb (Kak u y Mmukpocxemel DA1). B pexume
npuema y aToii MUKPOCXEMbl MCNONL3YeT-
C§l YNOMWHABLUMIACS B Hauasie cTatbu [10-
MONHUTENLHBIA TpaH3ucTop. Yepea OBY
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(L2, C21) curHan 3ByKOBOIA HacTOThl NOCTY-
naeT B Lenb 6a3bl 3Toro TpaHaucTopa (Bbl-
BoA, 4). Harpy3ka B Uenu ero konnektopa
(BeiBOf, 3) — peaucTtop R29, a cMelleHve
Ha Base coapaeTtcs Yepea peauctop R30.
AMUTTEP BTOro TPaAH3UCTOPA BHYTPU MUK-
pocxembl coeAvHeH ¢ oBLKMM NPOBOAOM
(eeieog 1). YcunewHulii curHan 3BYKOBOW
4acTOTEl NOCTyNaeT Ha BuixogHoW YHY ve-
pe3 perynsitop rpPOMKOCTY — NMepeMeHHbIIA
peauctop R36. BbixogHoii ycunutenb Bbl-
nonHeH Ha Mukpocxeme UL1498.

B pexumMe nepefayn curHan 3ByKOBOM
HacTOThLl NOCTYNAaeT Ha MUKPOMOHHLINA yeu-

R _‘

Q1

NUTENb, BbINONHEHHLIA Ha AONONHUTENEHOM
TpaHaucTope Mukpocxemsl DA1, ac Hero —
Ha BanaHCHbIl CMeCcUTENb 3TOWN MUKPOCXe-
Mbl. BanaHCWpPOBKY CMeCUTEeNsl OCYLLECTB-
NS0T NOACTPoeYHBIM pe3ucTopom R15.
MNpu nepefiaie BLIBOL 5 MUKPOCXEMbI CO-
eAuHeH 4Yepe3 NOACTPOeYHLI peaucTop
R23 ¢ obwwum npoBofoM. PerynupoBKoii
3TOro pe3ucTtopa ycTaHaBnMBaloT Heobxo-
OVMbIiA YPOBEHbL BLIXOAHOIO CUIrHanNa.

MNpoiiga 4Yepe3 GpUNLTP OCHOBHOW ce-
JNeKUWn, curHan nepeHocuTcs Ha paboyyio
4yacToTy MuKpocxemoli DAZ2. BanaHcupos-
Ky €e CMecuTens OCYLIeCTBASOT MOACT-
poeyHbiM peauctopom R27. C Beixona Mu-
kpocxembl DA2 curHan ycunueaetcs
TpaHancTopom VT 1, B KONNEKTOPHOW Lenun
KOTOPOro MMeeTcs MNOMOCOBOW GuNnbTp
L10C45C46C47L11. TMNpowepwwnin vyepes
HEro curHan nocTynaet Ha ycunutenb
MOLLIHOCTW TpakTa nepenayu.

O6pa3UoBLIli reHepaTop Ha 4acToTy
4096 k'Y BLINONHEH Ha TpaH3aucTope VT3.
To4yHoe 3HayeHWe ero HacToThi ycTaHas-
NVBAIOT NOACTPOEYHBLIM KOHAEHCATOPOM
C34. lNeHepaTop NnaBHoro guvanasoHa co-

6paH Ha TpaHaucTopax VT2, VT4. B Hem
WCMONb30BaH Nbe3oKepaMUYeckuii pe3o-
HaTtop Ha 4actoTy 3 MIu. lMNepemeHHbIM
KoHpeHcaTopom C41 ero 4acToTy yaanoch
MaMmeHsTb nNpubnuautensio Ha 80 klu,
obecneuvBasi pabouuii guanasoH TpaHcu-
Bepa 7020...7100 kl'u. HanpsixxeHwe nuta-
HWS FreHepaToOpPOB CTabUNM3NPOBaHO MUK-
pocxemoin DA3.

CurHansl € BLIXOOB reHepaTopoB
kommyTupyeT pene K1. MNpu npueme Ha
Mukpocxemy DA1 uepez KoHTakThl pene
nocTyrnaeT HanpsXeHWe reHepaTopa
MAaBHOrO [Mana3oHa, a Ha MUKPOCXeMy
DA2 — o6paayoBoro reHepartopa. [lNpu
nepenayYe OHWM MEHSIOTCH MecTamMu.

Ynpaenenve "npueMm — nepepaya”
ocyulectenser pene K2 (Ha pucyHke He
nokasaHo). Mpu HaXxaTUKM Ha TaHreHTy OHO
cpabaTtuiBaeT 1 Hepe3 KoHTakTel K2.1 no-
[aeT HanpskeHve nuTaHus Ha pene K1
B LeMNb ynpaBneHuwsi yCWIeHWeM MUWKpO-
cxembl DA1 1 Ha Kackafpbl, UCNONL3yEMLIE
TONBLKO NpU Nepepnase.

PenaxTtop — C. Hekpacos, rpaguka — 0. Arapees

Y3en paccTpouku B reHeparope

r4-102

Tpuropwii KCEH3 (UR4MU), r. CesepopgoHeulk Jlyravckos obn.,

Yxpauna

STa nopabotka npubopa okasanack
NoNesHoi NpY UccnefoBaHuK amnn-
TYAHO-4acTOTHLIX XapakTepuctuk LC-
1 KBapuesbiX GUNLTPOB, a Takxe Npu Nc-
rnonbL30BaHWW reHepaTopa B KavyecTBe re-
TepoavHa KOHTPONBHOIO NpuemMHuka. lMe-
pepenka He croxHasi, HO TEM He MeHee
TpebyeT akkypaTHOCTM NpW BbINONHEHWA
paboThi.

R3 510

Henu 1 YCTaHOBUTL €e Ha 3afHel naHenu
Kopnyca reHepartopa. B ocesoBopuBlieecs
oTBEPCTUE YCTaHOBWUTL NEPEMEHHLIN pe-
ancTop R2 1 psgomM ¢ HUM — N3oNUpPoBaH-
HYIO MOHTaXXHYIO CTOMKY.

Co CTOpOHbI HWXHEW Kpblluky M4-102
CHSITb KPbILLKY, 3aKpbLIBAIOLLYIO 3aalouuii
reHepatop (3I), U B ero Kopnyce co cTo-
poHbl nepeknioyatens "TnybuHa mop. %"
nNpoceepnuTL OTBEpCcTUE W
Hape3aTe pe3bby M5 wnm

+126 8 M6 (pmc. 2) B 3aBUCUMOC-

x (k €42 I4-107) T OT TUNOpa3mMepa UMeto-
K38 | x 2,5 LLerocsi NPOXOAHOro KOH-
ry-102 vt | ‘EQJ-L vz neHcaTtopa C2. Buytpu
Gnon 3r | KB109r | T T?;%} A816E kopnyca 31 CMOHTUPOBaTh
r4-107 = :  Kopnye 3r
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Cxema yana paccTpoliku nokasaHa Ha
puc. 1. Konpencarope C1 — KT, K; C2 —
KTr; C3, C4 — KM; nepemeHHLIl pe3unc-
Top R2 — CM4-1, CN3-9 ¢ ocbio ANvHOM
12...15 mm.

Pabory BeinoNHAKOT B cnegyolleli no-
cnefioBaTenbHOCTK:

CHSITb BEPXHIOIO W HUDKHIOID KPbLILLKW
Kopnyca reHepatopa [4-102. eMOHTU-
poBaTh KJeMMy 3a3eMNeHUsi, HaxoasLly-
10CH B TEBOM HWXHEM YIy nepeaHei na-

llepedwan nanens MY-102 Ei‘f

Puc. 3

[eTany yCcTpoicTBa HaBeCHbIM cnocobom,
WCMNONb3ysl BLIBOALI NEPEeMEHHOro peaunc-
Topa R2 v JONONHUTENBHYIO MOHTAXHYIO
cToiiky. OBWMii NpoBof ycTpoicTBa —
MOHTaXHbIV NeNecToK, YCTAHOBNEHHLIA Ha
kopnyce 3 psgom ¢ koHpeHcatopom C2
{pmc. 3). JleBulii NO cXemMe BbIBOA, KOH-
heHcatopa C1 npunaste K nepeknoyaTe-
N0 Nepeoroc fwanasoHa redepaTtopa
r4-102, kak nokasaHo Ha puc. 3.

HanpsixeHwe nutadus 4na  yana
(+12,6 B) mMOXHO B3§iTb C NPOXOAHOro
koHpeHcatopa C42 (o6osHaveHue co-
rnacHo cxeme B Bpolope "TeHepatop
CUrHanoB BHICOKOW yacToTel [4-102. Tex-
HUYecKoe onucaHue KM WHCTPYKUWS No
aKkcnnyataumn®), pPacnofoXeHHOro Ha
3apHeli cterke kopnyca 3. Kpbiwky 30
YCTaHOBUTL HA MECTO.

'-Is:crcrra HacTpoiiKu P fxa, Ky
950 045
3500 10,2
7000 _ 18,14
14000 22,88
21000 16,55
28000 45,54

C nomoupio umudpoBoro Hactotomepa
NPON3BECTV KOPPEKLMIO HacToThl 3ajalo-
wiero reqepatopa. [Ins 3TOro Npu CHATLIX
KpLILLKax W 3adHeii naHenu reHepatopa
['4-102 otBECTW B CTOPOHY (HU4Ero He oT-
naveas) nnary UCTOYHWMKA NMUTaHWS reHe-
patopa, OTBUHTWUTL 3aAHIOI KPLILLKY KOp-
nyca 3l u, TEM cambiM, OTKPbLITE JOCTYN
K NOACTPOEYHBIM KOoHAeHcaTopam. Brio-
YUTb FeHepaTop WM AaTb €My MporpeTbes
30 MuH. YcTaHOBUTL ABUXOK NEepemMeHHOo-
ro peauctopa R2 B cpepHee nonoxeHwe
W NOACTPOEYHLIMK KOHAEHcaTopamun 3a-
[aloLLero reHepatopa OTKOPPEKTUMPOBaTh
4acTOTy NO OCHOBHOI LWWKane reHepaTopa.
B obpaTHoii nocnepoBaTensHOCTUM ycTa-
HOBUTL BCE HA MEeCTO.

Junana3oH paccTpoliky reHepaTtopa 2a-
BUCUT OT EMKOCTW KoHfleHcaTopa C1 v Tu-
naycTaHOB/eHHOro Bapukana v, B 3aBncu-
MOCTW OT BbIBpaHHoI YacToTel, ByneT pas-
NU4HBIM.  Peaynbtatel aBTOPCKOro Bapu-
aHTa nNepefenku NpuW ykasaHHbIX Ha CXeme
HOMWHanax npvBefeHLl B Tabnuue.

flpymeqarnne  pedaxin. Tepmocra-
6unbHas Toqka ctabunuTpoHa L8 18E coot-
BeTcTeyeT Toxky 10 MA, noaTomy Lenecoob-
pasHo ycraHoBuTs pesnctop R3 ¢ conporus-
nieHem 300 Om,

Pepaxtop — C. Hekpacos, rpatpmka — 0. AHapees
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"PAANO" — O CBA3MU
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PAOWO Ne 3, 2007

Ctabunnmusartop HanpsaXeHus
ANY NMUTaHUS paguoCTaHUUM
Hrope HEHAEB (UA3WIA/3), r. MockBea

MHorue crauvoHapHue, a Tem 6o-
nee Hocumeble YKB UM n Cu-Bu pa-
avoctaHumy pabotocnocobHel B cpas-
HUTENEHO BONBLIOM WMHTEPBane U3MeHe-
HUA NUTAICLLLEro HanpsxeHus. MNpyu aTtom
ons obecnedeHnss MakCMManbHOR Janb-
HOCTW CBfi3W B peXVMe nepepayv Ha-
NPsSXeHWe NUTaHWs XenaTtensHo WMEeTb
MakcumManbHelM, Tem Gonee, 4TO nNpwu
Gonbliom Toke noTpebneHws 4acTb ero
TEPAETCH Ha COEAMHWUTENbHBLIX MNPOBO-
nax. B pexume npuema HanpsixeHwe
NUTaHUA MOXET BbiTh U MeHbLLUEe, TakK Kak
YYBCTBUTESNbHOCTb  MPUEMHUKA Npu
3TOM He yXyAlLuWTCsi, a BOT Harpes pa-
AvocTaHUMKM ymeHblunTes. C aToil ue-
nbio pagnonobuten NPUMeHsIOT GNoKKn

MakCuManbHO W ero ycTaHaBnuBaloT
nogcTpoeyHslM peanctopomMm R2. Korpa
TpaHancTop VT2 OTKpLIT, HanpsxxeHwe
MWHUManbHO, CTeNeHb €ro yMeHblle-
HUS YyCTaHaBNMBAIOT NOACTPOEUHBLIM pe-
anctopom R4. B pexume pgexypHoro
npuvema, Korga paanoobmeHa Her,
TpaHaucTop VT1 3akpbiT U1 HYepes He-
ro NpoOTEeKaeT He3HaAYUTENbHLIA TOK, Tak
kak Bonblian yacTb Toka (go 1,5 A) npo-
TekaeT 4epea mMukpocxemy DAT.
Mpw atom koHTakTel K1.1 pene K1 paso-
MKHYTBl U KoHaeHcaTtop C2 3apsixeH
NPakTUYeCKW [0 BLIXOAHOIO Hanpsxe-
Hua cTtabunuaatopa. TpaHauctop VT2
OTKpLIT, U Ha Bbixoge cTabunu3aTtopa
MWUHUMaNLHOE HanpsbKeHue.
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DAT KPI4Z2EHTIZ

Puc. 1

NUTAHWA C PYYHOIW pPerynMpoBKO Bbl-
XOOQHOrO HanpskeHwsl, 4To He Bcerga
yaobHo.

HanpawweaeTcs Boigoa, 4TO Ans YKB
UM un Cu-Bun pagnoctaHumii xenarenb-
HO MMeTb BNoK NMUTaHWsA, BLIXOOHOE Ha-
npsaXeHwe KOTOPOro W3MeHsNocb Obl
aBTOMAaTU4ECKW, B 3aBUCUMOCTU OT pe-
X1Ma ux pabotel. BHUMaHWIO wuTaTeneii
npegnaraeTcs BapuaHT cTtabunuaaTtopa
HanpsxeHust ana Takoro Bnoka nuta-
Husa. Ero cxema nokasaHa Ha pmc. 1.
OcHOBOW yCTpoicTBa SIBNAETCH WHTEr-
panbHblii  cTabunuaatop HanpsXeHus
DA1. Ona yBenuyeHusi MakCcUManbHOro
TOKa Harpy3ku BBefleH TpaHancTop VT1.
TpaHancTop VT2 cnyxuT KOMMYyTato-
poM. Ha nameHeHue TOKa Harpysku pe-
armpyet pene K1.

BbixogHoe Hanpsixenwe ctabunuaa-
TOpa 3aBUCUT OT CONPOTUBNEHUSI PE3W-
ctopoB R3 u R2, R4, Korpa TpaHavcTop
VT2 3akpblT, BLIXOAHOE HanpsaXeHue
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MNpu nepexope paguocTaHUWK B pe-
XUM nepepayqun yBenuuutcs notpebnse-
Mblil TOK, TpaHaucTop VT1 oTkpoeTcs
u cpabotaet pene K1. HYepesa ero 3amk-
HyTble KoHTakTy K1.1 u peauvctop R6
6LicTpO paspsavTcs koHpeHcatop C2,
TpaHaucTop VT2 3aKpoeTcs U Ha BbiXOOe
ctabunuaatopa yCTAHOBWUTCH Makcu-
ManbHOE  BLIXOAHOE  HanpsXeHue.
Mpu Nnepexope B peXunm Npvema KoHTak-
Thl pene pasoMKHYTCH W KOHOEeHCcAaTop
C2 HayHeT MefIeHHO 3apaXaTbCcsl Yepes
peaunctop RS. MNoaTtomy HekoTopoe Bpe-
mMs TpaHaucTop VT2 ByaeT 3akpoiT, a Bbl-
XO[HOe HanpsXXeHWe oCTaHeTCA MaKcu-

MansHelM. Ecnn pagnoobmeH 6yoer nH-
TEHCWBHLIM, T. €. paguocTaHuus Gyaet
4acTo NepexoiuTb B peXxum nepepaqu-,
TO KOHTaKTH pene OyayT 3aMblKaTbCs
yacTo, koHpgeHcatop C2 He BygeT ycne-
BaTb 3apsanTbes U TpaHaucTop VT2 oc-
TaHeTcA 3akpbiThiM. [locne nepexopa
B OEXypHuIA pexum koHpewcatop C2
3apaanTCs NONHOCTLIO, TpaHaucTop VT2
OTKPOETCH W BLIXOOHOE HanpsxeHue
ctabunuaaTopa yMEeHbLUWTCS.

B ycTpolicTBe MOXHO NPUMEHWUTHL
cnegyiowme getann: TpaHauctop VTl —
KT818BM, KT818I'M, VT2 — IRLL2706,
IRFL4310 B kopnyce SOT-223 wnwn
IRF7109, IRF7341 B kopnyce SO-8,
MOXHO Takxe npumMmeHuts Bonee pac-
npocTtpaHeHHule IRF510, IRFB40. Cee-
Toanon —nwboro Tuna ¢ pabouvm TO-
koM 5...20 mA. OkcuaHble KOHAEeHcaTo-
pbl — cepun K50 wnu aHanorvyHele um-
nopTHele. OCTOSIHHLIE PEe3anucTopbl —
P1-4, MNT, C2-33, noacTtpoeyHole —
cepuii CMNO, CN3, CN5. Pene K1 npu-
[neTcsl WM3roToBUTb CaMOCTOATENbHO.
Jlna 3TOro MOXHO NMPUMEHWTL FEepPKOH,
Hanpumep, ot pene PAC44, P3C5S5, Ha-
MOTaB noBepx Hero obmoTKy, KoTopas,
B 3aBMCUMOCTIW OT HY>HOI 0 TOKa cpaba-
THIBAHWS, MOXET cofepxaTtb OT He-
CKOMNbKWX eauHULL 10 AECATKOB BUTKOB
n3onupoBaHHoro nposofda. CedeHune
NpoBofa AOMXHO COOTBETCTBOBATL TO-
Ky, notpebnsemomy paguocTaHuuen.
AnA w3rotoBneHws pene MOXHO BOC-
NoNb30BaTLCH PekoMeHpauusMn, npu-
Be[EeHHbIMW B cTatke “"WHowkatop npe-
pensHoro Toka" ("Pagwo”, 2005, N¢ 8,
c. 57).

Hanaxweanve cTtabunusaTtopa npo-
BOASIT B clefyiolel nocneposatenb-
HocTW. BeiBoaw koHpeHcaTtopa C2 Bpe-
MEHHO  COEJMHSAIOT  NepemMblYKON,
M NOACTPOEYHBIM pe3ucTopom R2 ycTa-
HABNUBAIOT NOBLILUEHHOE BLIXOAHOE Ha-
npaxeHwe, Heobxopumoe B pexume
nepepayn. 3arteMm 4HWCNo BUTKOB 06-
MOTKWM pene nogbupaioT Takum, YTobbl
€ro KOHTaKThl 3amblKanucb Npu BKIKO-
YeHWM PpajuocTaHUMKU Ha nepepaqvy
1 pasmblKanuch Npu Nepexoae B pexuvm
npuema. Yoansior nepemMblNKy U B pe-
XUME npuema, nocne 3apsaky KOHOEH-
catopa C2, NoAcTpOeYHLIM pPe3ucTo-
pom R4 ycTraHaBnMBalT NOHWXEHHoe
BbIXO[lHOE HanpsixeHue. Bpemsi, B Te-
YeHVe KOTOPOro MOBLILEHHOE BLIXOA-
HOE HanpsXeHwe yoepxwBaeTcs nochne
nepexopga paguocTaHuMM B PexuMm
npuema, ycTaHaBnusawT nofbopom
KoHpeHcaTopa C2.

Ecnv HeT BO3MOXHOCTW WNKW Xena-
HUS UW3roTaBnuBaTb TOKOBOE pene,
To ctabunusatop cnepyeT gopabotartb
B COOTBETCTBUM C puc. 2. Konnektop
TpaHaucTopa VT1 nogkmoHaloT k BbIXO-
oy ctabunuaaTtopa, a B3aMeH KOHTaKTOB
pene K1 BinioyaloT TpaHauctop VT4.
Mpw yeenuueHun noTpebnsemoro pa-
JMocTaHUMel ToKka OTKPOeTCA TpaH3uc-
Top VT3, a BMecTe ¢ HUM W VT4, KOH-
pgeHcatop C2 6yger paspsixartbes.
B atom cnyyae yHKUMW KOHTaKTOB pe-
e BbINONHseT TpaHancTop VT4.

AHanoruyHeiM 0BpazomM MOXHO [0-

paboTatk yxe umetlowmecs Gnokn nu-
TaHus.

Pepaxtop— C. Hexpacos, rpagwika — 0. AHgpees



CNOPTUBHASA ANMAPATYPA

OBYXOJIEMEHTHAA

AHTEHHA

HA JUAIMNA3O0H 80 M

OnuceiBacMas KOHCTPYKLMS  SIBIJIACK
PE3YILTATOM TMOMLITOK ABTOPOB CO31aTh
aHTeHHY, OOJIANAIOIIYI0 BCEMH  TIPEHMY-
LIECTBAMM HETBEPTHBOIHOBOIO BEPTHKA/L-
HOIO MIUIYYATeNs M JIMILICHHYIO OCHOBHOIO
€0 HEJIoCTarka — Maioiil 3QheKTMBHOCTH
NP BHYTPUKOHTHHEHTAIILHBIX PAIHOCBA-
3ax. Oxa (cm. puc. 1) cOCTOMT U3 aKTHB-
HOTO 3JIEMEHTA —  YETBEPTBBOIHOBOTO
BEPTUKANBHOTO MITyHaTesisl HA JHANA30H
80 M M MACCHBHOIO MEMEHTA —. TPEYTOIb-
HOI1 PAMKH € TIEPHUMETPOM, OIM3KHM K ILTH-
He BOJIHBL BepxHuil yrom paMki 3akpen-
JIBH BOM3H akTHBHOro anementa. [lnoc-
OCTb PaMKH 0bpaszyeT ¢ MOCICAHHM YTOM
'40 45",

JuarpaMmMa HanpasicHHOCTH  BEPTH-
KAlIbHO TIOSAPU30BAHHON pPAMOYHOI aH-
TCHHBl C MEPUMETPOM, GIM3KMM K JUIMHE
BOJHBI, MMECT HEPABHOMEPHOCTH OKOJIO
3 nb B TrOPU3OHTAILHONH [UIOCKOCTH.
MakecHUMaIbHBLH Yrojl UATYYeHUs! B BEPIU-
KanbHO# riockoct paseH 30° [1, 2]. Ee
T TUIOCKOCTh PAMKH HAXOMUTCA TION YIIOM
He MeHbime 45..60° K 3emiie, HEpaBHO-
MEPHOCTL AHATPAMMBI  HANPABICHHOCTH
YMEHBIIACTCS, & YIO/N H3AYyUYCHH B BEPTH-
KATBHOH TUIOCKOCTH PACTET.

Takum 06paszom, OOBLEATHHNB YETBEPTH-
BO/HOBBI  BEPTUKAIBHBI  HIYYATCIID,
UMEIOLIMIA MAKCUMYM MITYYCHHA B BEPTH-
KAILHOM [UIOCKOCTH N0 YIIAMH - OKOJIO
20..25° ¥ HAKIOHHYI0 paMKy, OKa3ajioCch
BO3MOKHBIM MOJIYUHTL AHTEHHY € JMa-
rpaMMoOil HanpaBiCHHOCTH, MO OLEHKaM
KOPPECTIOHNEHTOB, OM3KOH K KpYroBoi
(HECKO/IIBKO BBITSIHYTA B Hanpas/iCHUU
MEPHEHANKY/IPHOM  [UIOCKOCTH  PaMKH),
o sdxbekTHBHOCTH OHA MPEBOCXOINT YeT-
BEPTEROIHOBRBI  BEPTHKATBHBI  MUTy4a-
Te/b KAK NP O/BDKHKX, TAK M TPH Jailb-
Hux QSO

BeprMKaTbHBIA — M3IY4ATeNb  BBICOTOM
18 M BEITIOJIHEH M3 MOPATIOMHHHEBEIX TPYO
muamerpom S50, 40, 12, 10 u 8 MM wmHON
COOTBETCTBEHHO 3, 3 (Mo mBa OTpesKka),
2, 3 u 1 M. Ero Bepxuss €acTb JIMHON
6 M — cBOBOMHOCTOMIIAS, TIOITOMY TOJ-
IMHA CTeHKH ¥y Tpy6 muamerpom 12, 10
H 8 MM JomkHa GeiTh He MeHee 1 mm. Ha
YpoBHE 12 M K HEMY MPHUKPEIVICHBI YEThIpe
MPOBOMTHUKA (H3 M30JIMPOBAHHOIO MHOIO-
JKIJIBHOTQ METHOTO TPOBOHA OHAMETPOM
3.4 MM) WIMHOI 5 M, UMEIOIIHE HANEHK-
Hbli1 IEKTPHYCCKHIT KOHTAKT C M3Iydate-
snem. Jlna ynoberBa HACTPOHKW aHTCHHBI

22

WEKTPUYECKAA JTHHA BEPTHKANBHOTO W3-
JIydarena BeIOpAHa HECKOIBKO OQIBINCH
TpebyeMolil (pe30HAHCHASA YacTOTa QKOO
3,25 MI'u). Ero 3atem yKopaumBaior (mo-
6HBAOTCA PE30HAHCHOH yacToTsl 3,6 MI)
MOAICTPOHKOH TOCIIEIOBATCIIbHO BKITIOUEH-
HOMO C HMM KOHIECHCATOpa B COLJIACYIO-
IIEM  YCTPOIHCTRE.

TpeyrobHas paMka BBINOJIHEHA M3 aH-
TEHHOTO KaHaTHKa. MOXHO MpyMEHHTH U
MNPEABAPUTEIBHO  BBITAHYTBIH  IPOBOIL
IT5B-2 ceveHueM He Gonee 2 Mm. Mexon-
Hasd JUIMHA paMKH — okomo X Yrobel
AHTEHHY ObLIO ynobGHee HacTpauBaThb, Ic-
PHMETP paMKi GepyT MEHBLIE, a EKTPH-
YECKYIO JUNMHY TOAOHPAIOT, Perympyst
nuiekip [3]. Ero u3rorarnmBaiorT U3 AByX-
nposoaHoii KM KATB. MoxHo menois-
30BaTh M cereBoi npoeon [MTB, koTopktii,
KAaK 0Ka3aJi0Ch, MMEET BIOJIHE MPHEMIIEMBIC
XapaKTepHCTHKH Ha vactorax go 5 MI

Ha puc. 2 npuBefigHBl CXEMBI Y3IOB

18000

X coenacywuery

yem,
Pue. 1

&1 25..1000 1 25... 500
XSt

PUC. 2

conlacoBaHus aHteHHb! ¢ Qunepom. Tlep-
Bbli (puc. 2,a), HCNOIBL3YEMbIIA NPU MOIa-
ye MITaHus 1o 75-oMHOMY Kabemo, 6oiee
LIMPOKONOJIOCEH — B HMHIepBaie 3,5..
3,8 MI'u KCB He npesbiian 1,5. Bropoit
(puc. 2,6) — npuUMeHUM COBMECTHO ¢ 50- 1
75-OMHBIMU (DHICpaMH — XOTSL M MEHee
nmpokonoyioced (KCB na yuactke 3,5...
3,65 MI'u se mpeswimmaer 1,5), HO 3a10
TIO3BOJISET COMIACOBATE  BEPTHKAILHBIN
‘II{TJ\Jiy‘Ia'!‘ERb Ha aByx amanasoHax — 80 u
0 m.

Karymka L1 (puc. 2,6) mo/mkHa MMETh
uHIyKTHBHOCTL 12... 14 MxTH. Ee MoxHO
CACHATE M3 METHOTO MOCEPeOPeHHONO Mpo-
BOma AuaMeTpoM 3..4 M. MOXHO HCnonb-
zoBaTh M mpoeon [MBB-2 nuameTpom 1.6...
2,5 mm. BY ngpoccers L1 (pue. 2.a) n
L2 (puc. 2,6) MOTKHEI MMETh MHIYKTHB-
Hoctb (0,3...0,5 mITH.

AHTEHHY HacTpavBaloT Tak. Brauane
NpH PA3OMKHYTOI PAMKE HACTPAaHBAKOT
BEPTUKAIBHEIN  MATYYaTeIb HAa CCPCIHHY
JHOOUTETECKOTO OHANA30HA, 3ateM Tmofi-
Gupator umHy nuieiida, obecmeunBan-
VIO MAKCHMAIBHOS YBOTMYEHHE CHITBI
MPHUHAMAEMBIX CUTHAJIOB TI0 CPABHEHWIO C
MOJIONCHHEM, KOINA pamMKa pa3soMKHYTa.
JUis 31010 pamHONPHEMHMK € BBIKITIOYCH-
HOll cucremoii APY 1 BO3MOXHO MaibiM

YPOBHEM [POMKOCTH  HACTPAMBAKT HA
OATBHIOK CTAHLMID, CHTHAIBI  KOTOPOii
[PUXOAAT C HANPABJICHHS, TPOTHBOMO-

JIOXHOFO HAKIIOHY paMKi. 3aMbiKast B pa3-
HBIX TOYKAX M pasMblkas uuleiid), TooH-
BAKTCA HAMOOILITICH PA3HHLEI B CHIIC NPH-
HUMACMOTO CHTHANA. 3aTeM  H3MEPSIoT
KCB anreHHBI 1 NpH HEOOXOTHMOCTH 1O/~
CTPAMBAKOT EMECHTHI Y3ld COrNacOBAHMS.
[Mocne 310rO eme pa3 YIouHAKT TON0-
KEHHE KOPOTKO3AMBIKATENd Ha nuieipe.

OmveTnM, YTO KOHCTPYKLIMSL AHTEHHBb
MOXKET ObITh camoil pasmiuHoil. Tak., B
KAYECTBE  BEPTHKAJIBHOIO  MTydaTesis
MOXHO MCTIOJIE30BaTh KAK YETBEPTHBOIHO-
Bblii M3TyYaTelib ¢ MOC/ACAOBATEIILHBIM ITH-
TaHHEM, TAK M 3a3¢MICHHBII € IEKTPH-
YeCcKO HOI He Gonee 5/8k ¢ wyHTO-
BbIM MMUTaHHEM. PaMKa MOXKET UMETh Mpo-
H3BOJIBHYIO (DOPMY, HO HAWIYYIITNE Pe3yiib-
TaThbl MOMYYAlOTCs, EC/IM OHA MPENCTABIAeT
COBOI TPEYTObHUK € OTHOLLEHHEM CTO-
poH He Gonmee 1.3.

B TOHYAPCKWIA,
Buxr. TOHYAPCKUT
2. Jlveoe
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3 Orr W.1., Cowan S. D. All about Cu-
bicI Quad.— “Radio Publications. Second
Edition.— Connecticut, 1977, p. 103—I104.
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@ KBapueBblii reHepaTop

C nepecTpavuBaemMoun 4YacToTOM
Aupapeii KPUBELIKWH, r. KOxHbi# XapbKOBCKO# 0611., YkpanHa

Muorp.a BO3HWKaeT HeobxoAumMoCTb
NOCTPOWUTE CTabuNbHLIN reHepaTop,
KOTOPbIA MOXHO NepecTtpavBaTb NO Hac-
ToTe B HeBonbLUKMX Npegenax. 31o, K npu-
Mepy, MOXeT noHapobuTees Npu cospa-
HUWM NPOCTLIX NepeaaTiNKOB C YacTOTHOM
mopynauveil nubo reHepaToOpPOB NMaBHO-
ro guanasoHa annapaTtypbl CBf3W, a Tak-
Ke B ApYrux cnyyasx, roe tpebyercs
cTabunbHLIA reHepaTtop € Nepect-
poiikor 4YactoTbl. [locTpoeHne Bbi-
COKOCTabuNbHLIX TFeHepaToOpoB C
LC-kOHTYpOM conpsiXeHo ¢ Heobxo-
OVMMOCTBIO MPUHATUA psfga W3BecT-
HbIX KOHCTPYKTUBHBLIX MEp, BeAyLux
B KOHEYHOM WTOre K rpoMO3fKOCTU
KOHCTpykuuun. [oaTomy ropasfo
yoobHee B KayecTBe BLICOKOCTa-
BUNBbHOro Pe3CHaHCHOIo KOHTYpa re-
HepaTopa WCNONb30BaTh KBapLEBbI
peaoHaTtop. Bonpoc B ToM, Kak fo-
CTWHb NEpPecTPOKN Takoro reHepa-
TOpa B 3afaHHbLIX npepenax?

Mpu NoCTpoEHUU KBapLIEBLIX re-
HepaTopoB, Kak NpaBuno, UCNonLay-
eTcs NocnefoBaTenbHbIll Pe30HaAHC KBap-
ua [1], Tak Kak Ha Hero He okaswlBaeT BNN-
SAIHUS KOHCTPYKTMBHAA eMKOCTb W HacToTa
nonyyaetcs 6Gonee ctabunbHoil. Peao-
HAHCHBLIE 4acToThbl KBApLEBOro pe3oHaTo-
pa MOXHO caBuraTtb, NOAKIOYas napan-
NEeNbHO eMY UM NOCNeAoBaTeNbHO C HUM
BHELUHWE peakTWBHLIE anemeHThl. lMpolue
BCEro nepecipanBaTb reHepartop, BKIIK-
4YYB NocnefoBaTeNbHO C KBapLeBbiM pe-
3oHaTopom Bapukan. Ho gnanasoH nepe-
CTPOIKN B TakOM BapWaHTe HEeBENVK,
¥ 4TOObl €ro yBenuuuTb, crnegyer nocne-
[oBaTeNbHO C pe3oHaTopoM, KpoMme Ba-
pukana, BKJIIOHUTb elle WU KaTyllky UHOYK-
TMBHOCTW. [pK aTOM HYacToTa Nnocnenosa-
TeNbHOro peacHaHca CHU3WTCH, Peso-
HaHCHBIW MHTEepBan yBENU4UTCSH U NpY TOM
e N3MeHeHUN eMKOCTK BapuKana cylle-
CTBEHHO YBENWYMTCH [Mana3oH nepecT-
porikn. OaHako HeoBXoAUMO YHecTb, HTO
LieHTpanbHasi YacToTa reHepaTtopa, OTHO-
CUTENBbHO KOTopoKr ByaeT ocyulecTBNsSTb-
csl NepecTpoika, CHU3UTCH.

Kak nokasana npaktvka, camblM Ha-
DeXHbiM cnocobom paclumpeHns auana-
30Ha NepecTPOoNKK SBNAETCH KOMBUHMPO-
BaHHOE BIJIIOHEHNE peakTUBHOCTEN,
Npy KOTOPOM HacToThl NocnefoBaTenLHo-
ro U napannensHoOro pesaoHaHca cppura-
10TCH B NPOTHBONOJOXHEIE CTOPOHBI. 3TO
NO3BOMNAET CYLECTBEHHO pacluupuTh pe-
30HAHCHHLIV MHTEepBan U yBeNu4UTL fuana-
30H NEePecTPONKK NpU COXpaHeHUN HOMK-
HaNLHOro 3Ha4YeHWs! YacTOTbl reHepauum
1 BLICOKOI cTabunsHocTn [2].

Ha pucyHke nokasaHa cxema reHepa-
Topa — eMKOCTHasi Tpextodka ¢ obuiel
6a30ii 1 KOMBMHUPOBAHHBLIM NOAKJIIOHEHN-
eM peakTWBHbIX 3/IEMEHTOB K KBapLIeBOMY
pesoHaTopy. [onoxurensHas obpaTHas
cea3b ([M0C) oBpa3oraHa 3a cyeT Nogayum
4acTW CUrHana ¢ KonnekTopa Ha aMmuTTep
TpaH3ucTopa VI1 yepes eMKOCTHbLIM fenu-
Tens C4C5. KoHTyp LAC3 HacTpoeH Ha pa-
6oyyio yacTtoty 27 MIL, TpeTbio rapMoHu-
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Ky KBapuesoro pesoHatopa ZQ1. B uenb
6a3bl TpaH3UCcTopa BK/IIOYEH YACTOTHLIN
Moaynstop Ha Bapukane VD1, koTopbliii
obpazyeT Lenb oTpuLaTensHoi obpaTHoW
cenAau (OOC). Ycnoeue BanaHca amnnuTyg,
N5l BO3HVMKHOBEHWA reHepauvm cobnopa-
eTca Torga, korpa rmybuna OOC craHo-
BUTLCS MeHblue rmybuHel NOC, a a1o BO3-

0o 4 B v nogctpoeyHukom L2 yctaHaenu-
BaloT yactoty 27005 kl'u. 3atem ynpae-
ngLLee HanpsxkeHwe cHuxaioT o 2 B
1 NoAcTpoiikolh kaTywwky L3 yctaHasnuea-
10T YacToTy 26995 klu. MNoeTOpsn He-
CKONbKO pa3 BCe OMNMCaHHble onepauvu,
[obuBalTCA CUMMETPUYHOCTY W NIMHENR-
HOCTW MOAYNALMOHHOI XapakTepucTUKu
npyv M3MEHEeHWW YNPaBnsoWEero Hanps-
XEHWS B 3a/1aHHbIX Npefenax.

B npouecce HacTpOWKKN HY;KHO CNegVTL
no ocuunnorpacdy, 4Tobbl He NOSBNSANAach
napasuTHasi amnUTyaHas Mogynauus, Ko-
Topasa 6yneTr cBUAETenLCTBOBaTb O BO3-
HUKHOBEHWMW HM3KO4YaCTOTHO NapasnTHOA
reHepaunn. MNocnegHas MOXET BO3HWKATb
BCNEACTBUE MNIOXOr0 MOHTaXa, Heka-
YeCTBEHHbIX aeTaneil unu AeTeKTupo-

L1 e

ZQq1
27 Mly

€102 0,022 MK

MOXHO TONBKO Ha 4YacToTe nocnefoBa-
TensHOro peaoHanca ZQ1 wnn B6n13n Hee,
roe BoanuvkaeT Ganavc ¢as. Hebonbiluas
BXO[IHasi EMKOCTb TpaHauncTopa VT1 cnabo
B/IUSIET HA YaCTOTHLIN MOLYNSTOP, HYTO SB-
NAeTCs NPeVMyLLEeCTBOM JAHHOW CXeMbl.

ConpotueneHue peavnctopaR1 B 10 paa
npeBbILLaeT UMNeLaHC PeakTVBHbLIX 3ne-
MEHTOB cxembl. MiMnepaHc koHpaeHcaTopa
C2 na paboyeld 4acToTe HAMHOIoO HUXe
uMnegaHca kaTywkm L2. Peauctopel R2—
R4 ycTtaHaBnvBaloT pexum paboTsl TpaH-
3ucTopa, OT KOTOPOro 3aBUCKUT MOLLHOCTb
reHepaTopa. Cnepyer uMeTb B BUAY, 4TO
yBENWYEeHUe MOLLHOCTKU MNPUBOAUT, BO-
nepBbIX, K yXyAlWeHNo cTabunsHocTu, Bo-
BTOPLIX, K yBenuyeHmio BY HanpsikeHuns Ha
Bapukane, 4To MOXeT NPUBOAMTL K Tako-
MY HEMNPUSTHOMY SIBNEHUIO, KakK LeTeKTu-
poBaHWE BapUKanom.

Katywikn uHgyktvBHocTn L1—L4 Ha-
MOTaHbl Ha kapkacax guameTpom 5 MM ¢
NOACTPOEYHUKAMWN U3 KapBOHWNBHOT o Xe-
ne3a P-100. L1 copepxuT 13 BUTKOB Npo-
Bopa M3B-2 0,15, L2 n L3 — no 20 BuTKoB
MNaB-2 0,12, L4 — 5 suTKoB N3B-2 0.4.

HanaxuBaHve reHepaTopa OCYLLECTBNA-
eTca B crnefylolLeli nocnefosare/lbHocTU.

K BbIxofly reHepaTopa NoaKio4anT oc-
uunnorpad 1 YactoTomMep, Ha pe3ucTop
R1 nopaiot ynpasnsiouee Hanps»xeHue
3 B. Nopctpoeurnkn katywek L1, L3 non-
HOCTLIO BeIBOOAT, a L2, L4 — nonHocTbio
BBOAAT. BiruoyaloT nuTaHue reHepatopa
(Npy 3TOM OH He AomkeH BO3ByOUTbLCH)
M NPOBEPSIOT PEXWMBI TPaH3UCTOpa no
NocTosHHOMY TOKy. MepnieHHo nopcTpau-
Basl kaTywky L4, HabniogaloT ckaydkoob-
pasHoe NosiIBNeHVe reHepaunmn Ha akpaHe
ocuvnnorpada v ycTaHasnvMBalT HacToTy
reHepauumn Ha 2...3 kI Bbille HOMWHANb-
Hoi. MNoacTpoeyHuK kaTtyliku L4 duken-
pytoT u Bonblue He TporatoT. MoacTpoiikoi
katywk L1 ycrtaHaBnuBaloT HOMUHAIb-
HylO 4acToTy reHepatopa — 27000 klu.
Ynpagnsiollee HanpsixeHue yBenmunBaloT

Ynp. 1 -
wanpsw.  C1 —f E _L?;?E
Al 30« 4 150
100K

4

J3

BbiX

BaHWsl Ha Bapukane un3-3a GonbLIOoR
amMnNIUTYabl CUrHana Ha Hem.

Cxema nokasana o4eHb XOpOLUYIo
NOBTOPAEMOCTb WM NPOCTOTY HacT-
POMKW.

JUTEPATYPA

1. NaGytuH J1. KBapueBbie pesoHaTo-
pbl. — Paauno, 1975, N¢ 3, ¢. 13—16.

2. Bonkos B., PybuHwteitn M. MNepe-
CTpavBaeMHIA KBApLUEBLIA reHeparop, —
Paawo, 1972, N© 10, c, 18.

Penakrop — C. Hekpacos, rpadika — 0. AHapees

HA JTIOBUTENIbCKUX

ﬂMAﬂASOHAX

I. MNoremknHa, 1784 r.) u 13 anpensi (ocaoﬁc»me—
HUWE FOPOoLla OT HEMELIKO-(ALLIMCTCKUX 3aXBarim-
KoB, 1944 r.). B 3a4eT nayT pavoceasy, Npoee-
AEHHBIE Ha NIoBLIX Nio ECKVIX AMara3oHax Jio-
6bivi BUAaMn paboTsl HasrHas ¢ 1984 r. MosTop-
HEIE CBA3M He 3acuMThIBaloTes. Panuonioburensm
DANEHEro AocratoyHo npoeectn QSO
C JECATHLIO paanocTaHLmamMu Kpeima, n3 KOTopHIX
MWHUMYM MATE AOMKHBL B6ITE C I, Cumdbepononem,

3asekn 3asepsilor NGO NOAMMCAMIA ABYX KO-
POTKOBOSIHOBUKOB, NGO B MECTHOI paauonotn-
TENLCKON opraHusaLi, 3asiBku 1 onnary Aurno-
Ma (NOYTOBHIN NEPEBOLL) HANPaBnAOT B 8Apec Me-

THE CRIMEAM BRANCH OF UKRAIMIAM AMATEUR RADIOD LEAGUE

CHAGEPOTIOAL

SUMFEROSOL - “he Cily making onessit unabul™

nuynnoma: Ceparekosa Onbra MNetpoera
E 12r
U A

OreKTpoHHbIe gapeca MeHemkepa AMrnoma:
;mémailm 1 uubyl@ukr.net . Cromnoch

O/NNOMA 11 €70 NEPECHUKA )15 YKDaUHCKVX pa-
Ayoniobutenelii — 5 rpH, o
B IpUBHaX,

CTpaHCI-l' IBVBAEHT 3
woﬁuwgmcmaH—1mau
10 epo. BerepaHam OTeMecTBEHHOIA
BOVHbI, MHBaIAM 11 LUKONBHWKAM JMNTIOM Bb\og-
e'rcﬂﬁemnan-no u—ncznremorm.ru%crom-
ero nepecblk1 (no YkpavHe — 3 rpH
noG-I' 9 rpH). HafnignaTensv AunnomM BelIgior
Ha aHanoM4HbIX YCIIoBSIX. -



HoBblie usmepuTternbHbie Npuoopbl
HactoTtomepbl CBY komMmnaHuun

PhaseMatrix

B crarbe paccMoTpeHbl OCHOBHLIE OCOOEHHOCTM U BO3MOXHOCTH
HOoBbiX cepuii  yactoromepos CBY auanasona kxomnadHuy PhaseMatrix

(CLJA) agna pewenus 3apayq
curHanos go 170 ITuy.

Komnanuﬂ PhaseMatrix cneupanmanpyer-
CHA Ha MPOU3BOACTBE W3MEpPUTENLHOI
TexHUKM ananasora CBY. OcHoBHLIMK B pas-
paboTKe 1 NPOV3BOACTEE )17 KOMMNaHWK cTa-
NN 4aCTOTOMEPbB! U MOAYTBHEIE U3MEePUTENb-
Hele npubopbl ¢ wwuHoiA VX, Mpyn atom

iX — OMH U3 MWPOBBIX NNOEPOB
Mo W3roTORNEHWIO YACTOTOMEDPOB, @ HEKOTO-
pbie pa3paboTki KOMNaHU1 NOUCTUHE YHU- -
KaslbHbl A9 CEPUIAHBIX MPUBOPOB. '

JuHetika YacToTOMEpPOB NpeacTaBneHa
ABYMSl CEPUSIMK, NMOCTPOEHHBIMU NO 06-
LLeld CTPYKTYPHOI CXxeme 1 OTArHaloLMMn-
Csi NKLLb AONONHUTENBHBIMA (PYHKLMSIMIA.

B HauansHO cepun ecTb [IBe Mofe- |
nu — 25B (¢doT1o 1) n 28B. Mpubopsbl
VMEIOT Masible rabapuTbl U M3rOTOBNEHbI
B KOpNycax ¢ YCWUNeHHOW 3allUTo, YTo
AENaeT BO3MOXHBIM MX WCNONB30BaHWe
W B MOMEBLIX YCNOBUSX.

JranasoH wamMepsieMblx YacToT pas-
6uT Ha TpW NogaManasoHa U CocTaBnaeT
10 Mu...20 Iy (nrs mopenn 28B — po
26 [Tu) c paspewatowell cnocoBHoc-
Tei0 1 [, NO TpeTbeMy KaHany OfHOBpe-
MEHHO C KOHTPONEM HacTOThl BO3MOXHO
M3MepeHne MOLHOCTI B iManaloHe yac-
ToT 1...20/26 ITU C pa3pelwalollein cno-
cobrocTeio 0,1 aB. MorpewHocTs name-
peHus moulHocTu pocturaetr *0,5 nb
B WHTepeane ypoBHein -20...+20 pbmBT.
TexHuyeckue xapakTepucTUKM 4YacToTo-
MEepOoB NprBeaeHs! B Tabnuue.

[naeHas ocobeHHocTb NpubopoB — wc-
NnoNb30BaHWe TEXHONOMMKU npecenexumm
BXOOHOIo curHana B guanasoxe 1 ...26 My,
¢ nomvoLusto YIG-gunstpa (KU — B pyccko-
si3blyHOl abbpeBuaType), NOCTPOEHHOro
¢ npyvmMeHeHveMm heppuTOBLIX 3NIEMEHTOB

aMINTYHO-YaCTOTHLIX  U3MEPEHNH

T [ONONHUTENbHLIX aTTEHIOATOPOB AaHHoe
peleHre He OrpaHWUYMBaET YYBCTBUTENb-
HOCTb Npuwbopa. Kpome Toro, YIG-guistp
C nonocoii nponyckavus 25 My noasonseT
M3MEPSITb 4acTOTY U MOLLIHOCTL TOSLKO Bbi-
BHpaHHoro curHana u u3bexars NOXHbIX M3-
MEPEHWIA, CBA3aHHDBIX C 3aXBATOM rapMOHUK
OCHOBHOIO CUrHana UK napasuTHLIX CUr-

pbl MONHOCTLIO YMPaBNAOTCH MO WHTEP-
deiicy KOIM/GPIB 1 MoryT Ucronb3oBarkes
B COCTaBe W3MepUTENbHBLIX CUCTEM.

CrenyioLuas cepusi npeacTasneqa naéo-
paTopHbIMK YacTtoTomepamt 545B/548B
(dorvo 2).

TexHuHeckue cneumpuKaLn 1 xapakTe-
PUCTUKN MASHTUYHBLI MOAENSIM MiaaLLeii ce-
PUYK, KPOME BO3MOXHOCTI YCTAHOBKW ONLMN
pacluMpeHVsi 4acTOTHOrO AuanasoHa. oy
ONUMIO MOXHO YCTaHaB/IMBATL Ha HaCTOTO-
mep 548B, 4To No3BoNseT NOAKNIOHATL Bbl-
HOCHbIE 13MepUTeNbHLIE NpecbpasosaTteni
B AnanasoHe YactoT o1 26 no 110 [T, B pe-
3yNbTaTe TAKOW KOMNNEKT 3Ha4YUTEeNsHO npe-
BOCXOAMT HacTOTHBIE MPaHWLbl NOAOOHLIX
npubopoB Apyrux uarotosutenein (0BLINHO
He Bonee 60 IMTy). Kpome Toro, nosenaeTca
JononH1TenLHasa MMBKoCcTL B BbIbope yac-

TOTHOrO AMana3oHa, NOocKonbKy annapar-
Has ONUMA pacluMpeHVs aManascHa nof-
JepxmeaeT moboii u3 npecbpa3oeareneii.

Passutem cepum ctanm cneumaniaun-
poBaHHbIE YacToTomepsl 575B/578B,
npefHa3HayeHHLle A paboThl B cucTe-
Max aBToMaTUyHeckol ¢hal3oBoii asTonos-
cTpoiikn 4actotel ((PAMNY) coemecTHO

¢ uctodHuKom CBY curHana.

Mpw OTKSIOHEHUM HACTOTbI MCTON-
= ‘ HVYKa OT YCTAHOBNEHHOTO 3HAYEHWS
' yactoTomMep BbipabaTbiBaeT ynpas-
nsoLlee HanpskeHve. Takoe pelue-

4 HWe TpebyeTcs pna crabunuaauum

HanoB. Takasd CeneKTMBHOCTb
HacToTomepa Heobxoouma B

YCIOBUAX CNEeKTPaibHO CRoX-
HbIX CWIHanoB, Hanpumep,
L8 cUCTeM nepefiayn JaHHbIX
C HECKONbKUMW 4aCTOTHO-pasaeneHHbIMW
KaHanamu. Yactota HacTpoiikn ¢unsTpa
MOXET UBMEHATLCS KaK B aBTOMaTUHECKOM
pexume Nof ynpasieHnemM MUKponpoLec-
copa npubopa, CKaHVPYIOLLIEro YaCTOTHbIA
[1anasoH 1 onpeaensiowero MakcumManb-
HbIl curHan, Tak U B PYYHOM pexume
(nonbaoBatenem) Ans NAMepeHWin Ha Tpe-

HacTOThl HECUHTE3UPOBAHHBLIX MOLLHBLIX UC-
TOYHWKOB CWUrHana B [uanasoHe 4acTor
cBbiwe 70 IMu. Hanpumep, npuBopbl aToi
Cepun UCMNONL3YIOTCH BO MHOMMX Hauwo-
HalbHBLIX 3TaNoHaX NOCTOAHHOMO Hanpske-
HUs Ha adexTe [xozedcora ans crabu-
nM3aunm YacToTel reHepartopos CBY, obny-
HaoLLWX [K03ePCOHOBCKUE SHENKW.
HactoTomepamu 3TOR

Ha OCHOBE XENe30UTTPUEBOro rpaHara, 4To
MO3BONWAC peann3cBaTb B YacToTOMepe
BaKHbIE (PYHKLMOHANBHLIE OCOBeHHOCTU.
Takoii prnbTp obecneyrBaeT 3almTy UamMe-
PUTENBHOMO KaHasa OT BbIXOAa U3 CTPOs Mpy
nocTynneHun Ha exop go 200 BT nukogoii
MoLLHOCTW. CneflyeT NOpHepKHYTb, 4TO B OT-
JVYME OT MCNONb30BaHWA BO BXOQHOM Tpak-

ByeMoii yacToTe, [IaxXe ecnu Ha BXOAe Npu-
60pa NpUCYTCTBYET OPYroi CUrHan BbICO-
KOro ypoBHs. Takue 4acToTOMEpPb! MOXHO
MCMNONb30BaTh B Ka4yecTBEe KOMMNEeKCHBIX
nprbopoB, 3aMEHSIIOWUX U WU3MEpPUTENN
MOLLHOCTK, M @HaNM3aropbl cnekTpa npu
3KCNpecc-u3MepeHusix NapamMeTpoB pas-
nuyHoro CBY obopynoeaHws. Yactotome-

XAPAKTEPUCTUKM | NAPAMETPbI [ 3HAYEHUS! | cepun sBNSIoTCs MoAeu

T 7 1585C/588C ({d¢oTo 3).

—— | KAHAN1 | KAHAN2 | KAHAN 3 | Kpome uamepenus vacto-

{10 M. 100 My | 10 MM, 1My, | 1...20 MMy, (00 26,5 My — 28B) | Thl HenpepbiBHbIX Koneba-

| ' | | HUIA, OHW U3MePSIOT Takxe

BCTBUTENILHOCTL - -30...- .

Yy, 256 mB 20 pbmBT 30...-20nBmBT Lz eq;u_w'o 4acToty (Yactory

BxonHoe conpoTueneHne | 1 MOm 50 Om ! 50 Om | 3anonHeHWs) UMNYNbLCHO-

MAPAMETPbI BxoaHoii pazem | BN BN N (25B 28B! MOAYNMpOBaHHbIX koneba-

BXOLOA I = = i © 58) = b 28 | HWIA ¢ MUHUMaNbLHOI Ann-

Maxc, BXonHO# yposets 120B | +10nBmBT +10pBmBT | TENLHOCTLIO  NOBTOPSIO-

+45 AEMBT wmxcs umnynscoe 50 He,

3awmra Exoaa 150 B +27 nBMBT a 4acTOTHBIM AuManasod

| +53 ABEMBT (Mmnynsc 1 MKC) | pacwmpen ao 170 M

KCBH = - 25 25 Yactotomepsl  Phase
MorpewHocTs obpasyosoro| +1-10° Matrix nnaHvpyioTcs K BHE- —

MOrPELLIHOCTb .
reHeparopa unmeeTcst Bxof, OF (BHeLIHel oBpasLIOBO YacToThI) CeHuio B [0CY/1apCTBEHHBIN -

peecTp CpefcTB Mamepe-

PaspeiueHue no Yacrore 0,1 My nokanany 1: 1 MNyno kaHanam 2 3 HUiA Poccwiickoin hepepa-

PaspaaHocTs MHAVKaTOpa 12 pazprnoB UM 1M MoryT BbTb peko-

OBLUME [AHHBIE |- === Teae — | meHpoBaHbl kak Gonee

bYHKUMOHASIbHBIE  3aMeHBbl ¢
yactotomepoB CBY Twna Y3-66, kotopble |
B HACTOSILLIEE BPEMS HE BbINYCKAIOTCS.

lMoapo6Heie TEXHUYECKME XapakTe-
pucTUKM nNpuGOPOB MOXHO HanwtM Ha
cailte <WWW.prist.ru>. KoHcynkrayum
no BONPOCAM UIMEDUTENBHON TeXHUKN —
no renegony (495) 777-55-91 v no e-mail
<info@prist.com>.
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YHuBepcanbHbli U3MepUTENbHbiM Npubop

ANS KOMMNAEKCHOW AMArHOCTUKMH

PaAuoO3NeKTPOHHOW annapartypbl PCT-430

[\KOHTVP

WHHOBALMOHHIIH
TeXHRYecIoH
YeHTp

KY3bMUWH M. U., TPOHbKWUH B. H., EOUMLIEB B. B., BOCTPSIKOB I0. B.

000 uTy

Bcsﬂsu C POCTOM 4uCna paauoanek-
TPOHHBLIX NPUBOPOB N Ka4YeCTBEHHBIMU
W3MEHEHNAMN YCTPOICTB, HaXOOSLUMXCSH
B aKcrnyatauuy, BO3HMKAIOT NpoBnemb
annapatHoro obecneyeHvws Npu perna-
MEHTHLIX W PEMOHTHLIX pabotax panuo-
anekTpoHHoi annapartypbl (P3A). Bbixo-
OOM N3 CROXMBLUEKCA CUTYaLuMWn MOXeT
BbITh CO3M1aHUe YHUBEPCANLHBIX U3MepK-
TeNbHLIX NpUBopoB, codetalolmx B cebe
pan QYHKUWIA OTOENbHBIX CPEeAcTB KOH-
Tpons 6ea notepu KayecTsa

"KoHtyp~,

r.

HBIA, MHOTOQYHKUMOHANLHLIA MNepeHoc-
Helli Npubop PCT-430 Anst AMarHoCTUKM
W KOHTPONA pajMo3neKTPOoHHOW annapa-
Typbl . OH NpegHa3HayeH B OCHOBHOM AJ1A
NPOBEAEHUs PErnaMeHTHLIX, PEMOHTHBLIX
W HacTpoe4HLIX paboT Ha pagnocTaHUMAX
nepBOro—TpeTLero NOKoNeHnii gnanaso-
Ha 100...200 MI'y (a B pacLUMpeHHOM WC-
nonHenun — 0,4...530 MINy) ¢ amnnutyg-
HOI U YrNOBOI {YacToTHOI, a3oBoin) Mo-
OynsiuMeir 1 BbIXOLAHOW MOLLHOCTLIO [0

Hosocubupck

E-mail: kontour®©bk.rit

20 Br. Kpome atoro, PCT-430 moxer
BbiTb MCNONL30OBaH [19 NPOBEAEHUs aHa-
NOMUYHLIX paboT Ha BLITOBOI M MPOMBILL-
JIEHHOIA annapaType.

BrewHwii Bug npubopa PCT-430
npeacTaeneH Ha GoTo, a ero GpyHKUNo-
Ha/lbHBIE U TEXHUHECKME XapakTepucTuKn
cBefleHbl B Tabnuuy.

labaputHble pa3mepsl annapara — He
6onee 270x160x270 mm, a Macca — OKO-
no 8 kr. Bpemsi HenpepbiBHOl paboThl

M TOYHOCTU U3MEPEHUsI NapameT-
poB PSA. OyHKUMOHWpPOBaHVE Ta-
KOO YHUBEPCANbHOro Wamepu-
TensHoro npubopa AOMKHO OCy-
LUECTBAATLCH C MOMOLLBIO BCTPO-
€HHbIX CUCTEM YNpaBNeHusl, KOH-
TPONS U MHAMKaUMK Ha 6a3e MUK-
pPONpoLEeCCOPOB U MUKPOKOHT-

ponnepos ¢ otobpaxeHvem pe- | 2
3YNLTaToB U3MEPEHMWIA Ha XUOKO- |
KpPUCTaNNMYECKOM 3KpaHe ¢ 3anu- |
CbiO PE3yNbTATOB BO BHYTPEHHEl

W BHelHel namatM (Ha ¢naw- 3

kapTty). Mpubop Takke [OMKEH
MMETb KaHai CBSau ¢ NnepcoHarnb-
HBIM KOMMBIOTEPOM Mo CcTaHaapT-
HOMY wuHTepgelicy (RS-232 wnu
USB), Yepea KoTopblil MOTYT OCY-
LLECTBNATLCH ynpaeneHue npubo- 1
poM 1 Nepefaya peaynbTaTtoB 13-
MepeHuiA AN MHOWKaLUMK Ha 9K-
paHe KOMMLIoTepa.
TEPE,;
MNpepctaButenem Takoro
Kiacca wameputensHoro obopy-
[0BaHWA FABAAETCA yHUBepcalnb-

6 —
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— XMIOKOKpHCTAaNnu4eckuil rpajuyeckuii gucnned; 2 —
MHEWKATOP BINOYEHHS] NATaHns; 3 — KHOMKa BITIOYeHWs FinTa-
Hus; 4 — paskem CONTROL ans nopkmoyeHns yCTpoicTe o
onupsiv; 5 — pasvem EXT Ans noAKIoYeRnsl BHELUHETO KOMITbIO-
pasbem AF IN — HY Bxon npubopa; 7 — pasbem AF
OUT — HY Boixos npwBopa; 8 — pasvem BFIl — Bbixos mMHoroya-
CTOTHOro reHeparopa ("BETKA™); 9 — paskem RF | — OcHOBHO#M
BY Bxop/Beixon npmbopa; 10 — racrarypa Ha 25 KHOMoK.

HanmeHoBaHWE XapakTepucTUKK MNapameTp Mpepensl norpeLuHocT
JAwanazoH GopMWPOBaHMA HaCTOTH BEIXOAHBLIX 90...210
curHanos BY, MIy (amckpeTHOCTE NepecTpoiikmn 3X1 04%
uacToTH, K1) - 0,,=*
HmanasoH yCTaHOBKK BLIXOAHOTO curHana BY, E E
nBMBT (nuckpetHocTs — 1 o) ] 130...-60 3 + (U, ./40)] nb
JManasoH yCTAHOBKKM IEBUALIVI HACTOTHI CUMHANOR 0.2..20 D Em;;l[s ogéﬁgigm)]%é;ﬂee
BY {(AmMcKpeTHOCTb YCTaHOBKM AeBmralin), Ky . (0,1) p,ew u T, |d'u3|_lal
AuanazoH GOpMUPOBAHUS YaCTOTH BEIXOAHbIX 0,02...20 1T
curHance HY, kI, (AMcKpeTHOCTS, ) (0,1) u
[IManasoH yCTaHOBKM BLIXOIHOMO Harpsokerust HY, B| 0,022 | ™ 0,02+ 005U, ) B, e
(AMCKPETHOC T, MB) (10) i e — YCTAHOBNEHHOE 3Have-
HWE BEIXOIHOrO HanpsxeHus, B
KoaddpmumeHT HenmHeliHslx 1ckakeHuia (KHIA) £1
 BbiXoAHOrO HanpskeHws HY, % | _ ) =—-
JvanazoH namepeHns HacToTH CHTHAnoB BY, My, 90..210 |8, =+3x10"%
JAvanazoH namepeHus JEBMaLMK YaCTOTH CUTHANOB 02.20 | =H5+ 5(20/D,,,)1 %. toe D, —
BY,ky i " | m3mepeHHoe 3HaveHue, Ky
JAwranazoH Mamepel-uﬂ MOLLHOCTH Buxo.u.Horo 0.2..20 o — 210 +(20/P )1%, rp.é'
cursana BY, Br - P...— w3mepeHHoe 3HaveHve, BT
J[1anasoH uaMepeHus HacToTHl curbanos HY, My | 20::.]';51(')5 =21
rMa3oH U3MEPEHUA NMepeMEHHOMo Harpﬂx(emn
moou.uwou GopME B AManazoHe 4acroT or 0,02..15 =3+ 2{153’Um.,l]% rae
0,02 10 20 kI, B [ . — VBMEpEeHHoe 3HaueHue, B
o = H[2+2(20/U, )] %, rne
AranazoH uamepeHUa NOCTORHHONO HarnpsXeHus, B | 0,02..20 10 = v e ataueHie, B
AwanazoH namepenua KHW, % 1..100 =H5+0 5{50"KHMM)] %8

HHTepBaﬂe 1...50 %

npubopa — He meHee B 4, no-
Tpebnaemasn MOLUHOCTL — He Bo-
nee 20 BA.
| To xapaktepuctukam npubo-
| pa BWOHO, YTO OH NpencTasnsert
10 100605‘1 GYHKUNOHANBLHO 33KOH-
YEHHYIO PaJMCTEXHUYECKYIO MU=
| Hu-nabopatopuio fyiw nNposepe-
| HUSI pernameHTHbIX, PEMOHTHBIX
| W HacTpoeyHbiX paboT ¢ P3A, ko-
| TOPYIO HY>XXHO [IOYKOMINEKTOBaTh
Wb HeBONBLLNM  KONMYECTBOM
pononHuTensHoro obopyaosa-
HUs, Bpope ocuunnorpada M
MHOropYHKLUMOHANLHOTO U~
poBoro TecTepa.

OBnactb nNpUMeHeHust npu-
9 Bopa PCT-430 anst pabothl ¢ 6bl-
TOBOW TEXHWKOIW BECbMa 3Haqyun-
TensHa, 0cobeHHO B paclumpeH-
HOM mcnonHeHun. OH no3sonseT
BeCTW pPeMOHTHble paboThl Ha
paguoTtenedoHax  (ananaaoH
43...47 Mlu), paguocTaHumsx
knacca Yokn-Tokm 1 Cu-bu (om-
anaaoHd 27...28 MI'y), pagwuo-
NPUEMHKKaX, YCUNUTENSX 3BYKO-
BOW 4acTOThl U T. M.

Ha ochoBe npuBopa PCT-430 moryTt
6bITb co3paHbl paboyve mecta HacTpoli-
LMKOB-PeryNMPOBLLVKOB PEMOHTHbIX y4a-
CTKOB 1 nabopaTtopuii B CTaUMOHAPHbLIX
W MONEBLIX YCNOBUAX, OH MOXET BXOOMWTb
B cocTaB obopyaoBaHua Bble3gHLIX Bpu-
raf, no npodunaktmke 1 obCnyXMBaHWUIO
P3A B noneBbix yCNnoBusX.

K HWa3kovacToTHOMY TpakTy npwbopa
PCT-430 moryT 6biTb NogkoveHsl pas-
JfIM4HBIE AONONHUTENLHLIE YCTpoCcTBa,*
HanpuMep, KOAWPYoLLe-AeKoaVpYIoLne
{kopeku), Takue kak ckpembnepbl AnAa
KPUNTO3aLUTLI KaHana CBA3u, YTO NO3BO-
nuT npwbopy pabotaTte ¢ pagnocTaHumna-
MW HEeTBEpTOro nokonewws, nubo kope-
pbl—AeKoAeps KOMMIEKCHOTO cTepeo-
curHana gns pabotsl ¢ npuemHoi BuiTo-
BOI W nepegaiollei NpogeccuoHanbHOM
annapartypoit YKB HM guanaaoHos.

Takum o0Bpa3oM, YyHUBEpCanbHBbIi
npubop PCT-430 siBNSieTCS BNONHE KOH-
KYPEHTHOCNOCODHbLIM Ha PhIHKE N3MepK-
TenbHOW annapaTypbl POCCUICKOro 1 3a-
pybexHoro npon3sofcTea.

HWugpopmanms o npogykuun MTL “Kon-
Typ" npepcraBAeHa Ha MHTepHer-canre
<htip://www.radio-tester.com>.



KORKYPC

GBI AT LL

Mbl cuwTaem, YTO BO3IMOXHOCTWM 3SMEKTPOHHOTO KOHCTpykTOpa "3HATOK
LLikona" ganexko He UCHepPNLIBATCA YCTPOMCTEAMY, ONUCAHHbIMK B ABYX KHUraX,
npunaraembix K Habopy. Moatomy pepaxuma xypHana "Papguo” obbaBnsetr
KOHKYPC Ha pa3paboTky YCTPOICTE, HE OMMCAHHBIX B TUX KHUIAX, KOTOpbIE
MOXHO cOBpaTh U3 peTaneil INEKTPOHHOTO KOHCTPpYKTOopa "3HATOK llkona". 3to
MOFYT 6bITb NPOCTHIE YCUNUTENY, PAANONPUEMHUKIA, TEHEPATOPLI U T. A.

Pepakuwa yupexjaer gna nobepureneit KOHKYpPCa OEHEXHbie Npu3bl 33
nepsoe mecto — 10000 py6., 3a BTopoe — 5000 py6. n 3a TpeTbe — 3000 pyb.
KoHkypc npoanutcs go 1 aHeapa 2008 r. He no3gHee s1ow pgarsl Heobxopumo
oToC/ath B pefakuunio xypHana "Paguo” cxembl U OMMCaHWA KOHCTRYKLWIA,
KPATKO pacCKka3aTh O MOHTaXe, XapakTepucTukax u T. .

Cpok oTnpaBky MaTepuanos B peAakuuio bypeT onpeaenaTbea o No4YToBOMY.
wremnenio. Ha koHBepte o6a3arenbHo cpenarite nometky "KoHkypc 3HATOK'.

Menaem ycniexos!

HDE N oveTSCs  aneCTEd ) MEOIVM 1O JNEKTPOHHYID BEPCMIO KHUMM C onucanuem 999 yxe pa3pabotaHHbix

NONYJAPHOR BOCKPECHOW nepepave "MNoka ece goMa’, B KOTOPO OH = “ ;
BGA:T pzanen “OTymenme ;{i‘:‘m" Bunycmmi 3 npeno,uag:renb YCTPOWCTB, KOTOPbIE MOXHO cobpath 13 getaneir Habopa "3HATOK LUkona', mbl
M3W, oH 3aHmmanca npeymsnoHssimmn ALIN w LIAT], ycrpoficteammn REERIEY =M PASMECTUTS Ha Halllem cavre.

no wx nosepke. Vimeet astopckue cevgetenscrsa CCCP. Montopa
npecaTka net A. baxmersen — apT-AVPeKTOp OQHOW 13 N3A3TENbCKKUX
KOMNaHuih B oBnactk anekTpoHukn. OH — aABTOp HECKONbKMX
Cepbe3HbiX’ KHUE. Kpome 2aT1oro, AHgpein Anexcasgpoewy MHoro
‘3aHUMaeTCs pasevTMenm AETCKOro TBopdecTea. Ha Haw B3rnag,
Hanbonbiumin - MHTepec nNPEeACTaBNAET BLINYCKaeMan CepuitHo
NHEMKA 3NEKTPOHHBIX KOHCTRPYKTOPOB ANfA HaunHatouix "3HaTok"
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" KOHTPOSTLHO-UBMEPUTENBHBIE MPUBOPBI
‘ PAAMOMOHTAXXHOE OBOPYIOBAHUE
MPOMBILLJTEHHAR MEBEJb

nmwm

J MG

. OBbO BCEX MOAENSAX
’ N NOAPOBHEE HA

www.eliks.ru/pribory.htm

ATK-2109 |

BATTMETPbI
OMMETPbI
FEHEPATOPbDI
AHEMOMETPbI
TAXOMETPbI
BONbTMETPbI
TECTEPDI
TEPMOMETPbI
HACTOTOMEPbDI
LCR-METPbI
AATHUKU
WUHCTPYMEHT

Fluke-1
AM-1092 o

AM-1193  aApm.1180 TDS-2000B

ATK-2025
®POBbIE MVJILTUMETPbI i\ anTarkom®
AHAJIU3ATOP CMEKTPA I AKTAKOM® =P M
, AeransHo Ha www.eliks.ru /fpribory.htm
nogpobro va www.eliks.ru /pribory.htm AM-1180 AM-1193
AKC-1111 = =/~ Hanpsbkenye 100 mMxB...600 B » =/~ Hanpsoxexue 0,1 MB...600 B
= AHanW3arop CrieKTpa aHanoroBblii = YyscTeuTensHocTs 90 dBm « =/~ 10Kk 0,1 MkA...10 A e =/~T0K 0,1 MKA._.10 A
150 kl...1050 My « MapKepHble UaMepeHus = Conpotuenerue 0,1 Om...20 MOm = Conporuenenue 0,1 Om...20 MOm
= BxofHO# pasvem BNC « Bxopnoit aTTexoatop 0...40 dBm = basoeas norpewHocts 0,5 % « Emkocte 1 n®...20 Mk®
= AMPNUTYAHBIA [aNasoH « BCTpOBHb I TPEKMHT-TeHepaTop « RS-232 « VnpykTueHoCTs 1 MKTH...20 TH
100 dBm...+13 dBm = 3NeKTPOHHO-Ny4eBas Tpybka 6” AM-1092
« CpepHuii ypoBeHs Liyma —99 dBm = YacroTHoe paspetueHve 400 kTu unm 20 kly « [loct. Hanpsxexwe 100 mkB...1000 B » =/~ 70K 0,1 mKA...20 A

= [lepem. HanpameHue 1 mB...750 B = Conpotuenetue 0,1 Om...32 MOm

Aeransro Ha www.eliks.ru /pribory.htm

LM®OPOBbIE OCLIMNIONPA®b AeTansHo Ha www.eliks.ru /pribory.htm

CEPWM TDS1000B/2000B ©) FLUKE-123 ©
T — o « Monoca nponyckatus 20 Mry

= Makc. pnuna 3anucy 512 Touex 5 mMB/pen...500 B/gen.
= Yucno exonos: 2 ocumnnorp. win DMM = CuHxporu3auus no bpoHty

BECTEHEBbIE CBETUJIbHUKW
AeransHo Ha www.eliks.ru /fpribory.htm

» YyBCTBUTENEHOCTL BXOAA

1 AKTAKOM®
) : . ; s ATP-B&S;’BOSS/SO&B . vﬁ;ﬂ#mcm 23:;031:[2)2(;3
- - ' “ HellA NaHTOrpachnyeckuin . weHue 3D, 5D,
srap | B T L e e Eva MEXaHU3M AN NO3ULMOKMDOBAHIS + [lMaMeTp nuHasl 127 mm

NPOMbBILLNEHHAS MEBESIb i\ AKTAKDM®
Bce Mogend Ha www.eliks.ru /pribory.htm

TOKOBBIE KJIELY i AKTAKOM®
noapobuo Ha www.eliks.ru /pribory.htm

5 i CTOJ1 CNECAPSA-CEOPLLINKA

i S APM-4350/4320/4310 ot
= =/~ Hanpsxerwe 1 B.. 600 B » =/~ 10K 0,1...1000 A - vl .
«=/~Tok 0,1 A...200 A « =/~ Hanpsxexve 0,1...1000 B » Cronewhuua: 150120/100 x 80 cm I \ '
« Conpomuenetue 0,1 Om...200 Om « Gonpotuenenme 0,1 Om...4 KOm » [onKa Hag cTonewHuLen e
« XK pcnneii ¢ BbicoToi Uucbp 12 mm - Emkacts 0,1 MK®..4 D « [IByXYPOBHEBOE OCBRLEHME By=ee=1
+ QUKCALMA NUKOBLIX 3HA4EHWH - Temneparypa -40 °C...1372 °C + KpOHLUTEfH-LLITaHra N0 BCeit
« [luamerp obxeara 15 mm » [Inamerp o6xeara 50,8 Mm LMpHHE CTona

© O6opyaoeakue BkNoYeHo & FOCPEBCTP CPEACTB U3MEPBHUI

«3JIMKC»: 115211, Mockea, Kawumpckoe wocce, fio
Ten.: (495) 781 4969 (MmHorokaH.), 344 9765, 344 9766; cpaxc 344 9810 E-mail: |
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KAAMBI KypHana

/daxc:

ren.: 208 9945, Ten,,
advert@radio.ru -
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3anyacTv gns coToBbiX TeNedoHoB.
WamepurensHoe 1 nasnsHoe obopygosaHue.
WHCTPYMEHTBI ANS peMOHTa.

Kypcbl 0By4eHns peMOHTY COTOBbLIX TenedoHoB,
ONbITHBIE NPEnoaasaTeni, NPox1Baxme.

Cxupoxu yuenuxam Ha oBopynosaHue u aanyacty.

101000, r. Mockea yn. Machuukas, gom 14/2, crp.1, 23T

Ten.: (495) 739-4359 equHuiit, 956-7819 OdpunanHsiii fipeacraswtens s Poccun

ICS “Cucrems! uHhopmaLum v ceasun” T/ep: (495) 232-2903
101000, r. Mockea, yn. Machuukas, a. 10, ctp.1

e S RS 5.
NpOMEIWNEHHaA aBToMaruiIaymsa

SMS pene CMS-10 ot ¢oupmil Comat AG-
peBONOBONOLMOHHAA cucTema MHpoOpMUpOBaHUA U
ynpasneHus Npu NoMoLwm cMc - coobuieHnn.

LllecTb LnhpoBLIX BXOOOB U HeThipe peneriHbiX BuiXxoaa ¢
NeperriioHalol{UM1 KOHTaKTamy KOHTPOINMUPYIOTCS € NOMOLLLI0 SMS
coobLueHuin ntoboro oneparopa GSM-cesau 13 noBoit TouKM MUpa.
Onpoc cocToAHUIA BCeX BXOAO0B M BhIXOA0B no Balemy mMoBunsHomy
TenemoHy.
- AlucTaHuyuoHHoe ynpaeneHue ebixogamm no SMS.
- Huknuyeckas nepegaya Tpeeorv 5 HoMepam BbI30Ba.
- Npoctoe koHurypuposanue ¢ nomoiybio FIK u

nporpammbl “ FAST SMS SET " Ha pycckom \3kIke.
- TpeBoXHbIW BLI3OB NpY NponagaHuy HanpsixeHus

nuranusa no SMS.
- NaeewyeHwe 06 vameHeHun cocTosiHMi no SMS.
- CeobogHo onpeaensieMele TEKCTE COODLLEHWA.

®upma Comat AG:

pene BpemMeH, pene NPoMLILLNEHHEIe,

pene KOHTPOIiA Lienei, pere TBepaoTerbHbIe,
MUHU-KOHTpORMNEpL!

Appec: Mockea, Bonokonamckoe wocce, a 1, ocpuc 606 B

Ten./dakc: + 7 495 9019164

www.sensorlink.ru (ueHb! u ckniag -24 yaca!), e-mail: Si@sensoriink.ru
CanxrJleTepGypr: +7 812 3311837, HoBocubupck: +7 383 2276219, TonbaTTN: +7 B482 537594,

Huxuuis Hogropog: +7 906 3550766, Axtobe (Kasaxcran): 8 3132 530818, Hoeokyaueux: +7 913 3106806,
KpacHoapck:+7 913 5285431, Kpacnogap: +7 861 2771626, YepHoBusi (Ypauna): +38 03722 39078

I MNerposaeopck: +7 921 7010248, Apocnasnb: +7 903 8220712, CaparoB: +7 8452 937782,
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ELECTRONICA

www.expoelectronica.ru

10-a MEXXAYHAPOAHASA
CNEUMANTU3NPOBAHHASA BbICTABKA
INNEKTPOHHbLIX KOMIMOHEHTOB

N TEXHONNOTMYECKOTIO
OBOPYAOBAHNA

CoBMECTHO C: o

EIectronte

T e

P e e o, e e

AL e e ol

o~

10-a MEXAYHAPOOHARA BbICTABKA 3NTEKTPOHHbIX
KOMMOHEHTOB U TEXHOJTIOTM4ECKOIO OBOPYA0OBAHUSA

5-4 MEXAYHAPOAHASR BbICTABKA TEXHOJIOTUMECKOIO
OBOPYIOBAHUA U MATEPWUANOB ANg NMPOM3BOACTBA
N3AENUM INIEKTPOHHOM N 9NTEKTPOTEXHUYECKOWN
MPOMBbILLNEHHOCTA

MOCKBA BIKPOKYC OKCIIO WWWwW expoelectronica.ru
MEMY AP OAHMN BWCTABDUHSA UEHTP www.electrontechexpo.ru
Bpewms paboThl BLICTABKN:  OpraHu3atopb:: OduuuancHas nopaepxka;

| MunmcrepcTso
25 anpens 10:00 - 18:00 @pmm &... @ o ons

P :00 - 18:

b anpenn 10:00 - 18:00 o\ 1o 28060030700 oy CONeMCTBIN:
27 anpens 10:00 - 18:00 ®akc: (812) 380 6001 — o
28 anpens 10:00 - 16:00 E-mail; electron@primexpo.fu a.;_‘?i..

— i e -

NMPUTNACUTENIbHbLIN BUNET



WaveScan
TEXHOSIOM N4

Ans ocuunnorpa

OBHAPYXXEHWE PEOKV
B OJHOKPATHOW PASBE!

CKAHUPOBAHWE PA3BUTUSA
( ITUA MO MHO)XXECTBY

HAXOXXAEHUE

AHOMAJIUIA, KOTOPBIE

HE OBHAPY)XXWUBAET
CUCTEMA CUHXPOHU3ALMUMN

PEXWMbI NOCTPOEHUA
FTMCTOrPAMM
N HANNOXEHMUA

-
5

) TexHonorun WaveScan u WaveStream
NPUMEHSIOTCS B HOBbIX CEPUSX

ocuunnorpacos LeCroy: WaveSurferXs n WaveRunnerXi
A TaKxe B 6onee paHHUX Mmopensx: WavePro, W

www:lecroyscope.ru

L X S VLI www.prist.ru prist@prist.ru
‘ sgﬁ ,@a 115419, Mocksa, yn. (lpnmnuumpae, R. 8/9 @ np"cTe

AUTHORIZED CeaLes Ten.: (495) 777-5561, daxc: (495) 236-4558




UHCTPYMEHT
ANnA ANEKTPOHLWUKOB:

— ANEeKTPOUHCTPYMEHT

— PyYyHOU MHCTPYMEHT

— MOHTaXHbl€ UHCTPYMEHTbI

— OnTuuyeckue npucnocodSneHus
¥ MHOroe apyroe

TRANSFC

T B UnmepHeme Oeweene! Ten: (495) 780-95-00
‘ e-mail: sales@chipdip.ru

UHTepHeT-marasuvH
www.chipdip.ru

________

i ,, &

& T Beurs

CETb MATASUHOB 3JIEKTPOHHbIX KOMIMOHEHTOB U NMPUBEOPOB

|"

Mocksa, yn. lmnaposckoro, 39 Mockea, TU "InexrpoHuka Ha NMpecHe”, mecto B1 8

Mockea, yn. Berosas, 2 Cankr-NMeTtepbypr, yn. Bocctanunsa, 8A

Mocksa, yn. 2-a Bhagumupckas, 60/37 Cankr-lMetepbypr, KpoHsepkckuii np., 73

Mockea, yn. Usana ®panko, 40, kop. 1, cTp. 2 Camapa, yn. Coserckoi Apmun, 148
EANHAA CNNTPABOYHA4A

(495) 780-95-09




