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NeTHee BpeMA MPUHOCUT CBOW PAROCTU W 3ab0Tbl, ANA MHOMUX
HacTynaeT nopa CenbCKOXO3ANCTBEHHBIX PaboT, KOTOPbIE OTTECHAKOT Ha
BTOPOW MNaH Aaxe camoe N0bUMoe yBreuerne. Ho Mbl cTapaemcA B
nto6bIX YCOBUAX BHINONHUTL CBOKO 3apady: 06MerynTb Xu3Hb HaLnX
yuTatened, fasas UM MakCUMyMm HeobXomMMON MHAOPMALMK NPaKTh-
yeckoro xapaktepa. OctanbHoe, T.e. WUCMONb30BaHWE e€e Mo
Ha3HauYeHWIo, Y)XXe 3aBUCUT OT K&XAOr0, KTO MOXET CaM CO CXeMOW W
NaAnbHUKOM B pykax CAenatb ManeHbkoe Yy[o - 3acTaBuTb
NPUrOPOLLIHIO PaAnoaeTanel Ctatb padoTatoLLUM YCTPOICTBOM.

Mopbopka Tematvku B KaXEOM HoMmepe BP oTBeuaet rmasHbIM
HanpaBneHnaM papnontobuTensckoil aeAtenbHocTy. [epsoe - 310
YCTPOIICTBA FapPMOHNYECKUX KONEOaHWii HU3KOW M BBICOKOW 4acToThl,
BTOPOE - SNEKTPOHMKA W TPETbE - MPAKTMKA B BUAE M3MEPUTENbHbIX

npubopos, METOQOB MOMCKA HEUCMPABHOCTEN,  COBPEMEHHbIX
TEXHONOTUA 1 T.M.
Mpowno yxe nonroga cywecTsoaHnA BP,  Temsl,

NPeANOXEHHbIE paHee, BLIMONMHAIOTCA B MOMHOM 0BbeMme, OfHaKko
MPUXOLAT NUCbMA, B KOTOPbIX YATATENN MPOCAT OCBETUTH TEMBI, KOTOPbIE
X UHTEpecytoT Bonblue BCEro. Yalle BCEro, 310 yXKe 3aniaHnpoBaHHbIe
TeMbl, 0 KOTOpbIX 6bi10 06BABNEHO B XypHanax “PA” n “OnekTpuk”, a
yutarenu BP nponyctunm 3T Homepa. [InA Tex, KTO WHTEpecyeTcA, Mbl
MOBTOPUM TEMbI Ha BTOPOE MONyroaue B CnepytoLiemM Buinycke bP 7/04,
a ANA TeX, KTO )XenaeT NPOAOMKEHWA HaLero COTPYAHWYecTsa U
nnaHupyet nognucarbeA Ha 2005 r., npepnaraem camum nopaboratb
Haf comepxxaHneM OymyLunx HoMepos CHOpHUKA.

MpucbinaiiTe CBOW NPELNIOXEHNA, kakue Tembl Bbl xotenn 6ol
yBUAETb B COOPHUKE B HOBOM rofy. DopMynupyiiTe Ha3BaHWA TeM Tak
Xe, KaK OHW Ha3BaHbl B OrMABNEHWM YXe BbILLEALINX COOPHUKOB -
KOPOTKO 1 MO CyTH, yToBbl Tema 6bina [OCTATOMHO KOHKTPETHaA W
OXBaTblBana OfMH TN YCTPOICTB, W He Bbina CANLLKOM Y3KOiA, YTobbI He
orpaHnumeatb 06bem MHOpPMaLWMK 1 NPeacTaBnATL ee Bam BO BCeM
MHOro06pasui MIpOBbIX AOCTIKEHMA.

PenakTop leopruii Yab4eHko



YKB npueMHuku

[nana3oH ynsrpakopoTkux BoOsH (YKB) 3aHumaer nosocy 3...30 M, OgHako no
UCTOPUYECKU CNOXMBLLEVCA TPAAULMMN €ro NPOJOMKAKT Ha 06N1acTb AeLMMETPOBLIX BOSTH
npumepHo po 0,3 M. B npepenax 9T0i  NOMOCHI  4acToT — pasmeLLaroTcA
LUMpOKOBeLLaTeNibHble paguocTaHumm ¢ YM, nobutenbckue pagmocBA3HbIE CTaHLUU K
aBMaLMOHHbIE PAaJMOCBA3HLIE W HABUraUMOHHbIE CTaHLWKM, U HA3EMHbIE CYyXOMyTHble
CUCTEMBI CBA3W, B TOM YuCie U MObUNbHble TenedoHbl. BuigeneHbl Takxe 4acToTbl AnA
CUCTEM PaAMOYNPaBEHWA, PAANOPENEAHBIX JIMHWA U TENEBUAEHMA.

YunTbiBaA Bce pasHoobpasne BOIMOXKHbIX CxeM pagnonpuemtmnkos YKB guana3soxa,
COCPEAOTOMMM BHUMAHME Ha NPUEMHMKAX LUMPOKOBELLATENbHBIX CTaHLKIA, Tem Bonee 4To
cevyac YKB puanasoH ctan Haubonee HaceneHHbIM Nepefarowumu CTaHLUMAMU.
MpuemHnkn nOBUTENIBCKUX AMana3oHOB paccmarpueatb He 6yoem, NOTOMY YTO
crnegyowwmii Boinyck BP Oyaer noceALleH TpaHcuBepam, B COCTAB KOTOPbIX BXOAAT U
MPUEMHVKH.

OteuecTBeHHbIE LUMPOKOBELLATENbHBIE CTaHuun YKB pguanas3oHa pabotanu ¢
y3kornonocHo YM, B KOTOpOW coxpaHAnacb HecyLwian, Ha vactorax 65,8...73 Mlu, a 3a
pybexxoMm ucnonb3osanu LwmpokornonocHyto YM Ha uvactotax 88...108 ML, B cnekTtp
KoTopon Ao6asnAnCcA NUOT-CUrHas, Kak 3T0 AeNanochb B HALWIWX BOEHHbIX PAAUOCTAHLMAX,
pabotatowux B pexume YM. OTcroga M BO3HMKO NaBHOE HanpasSieHWe TBOPYECTBa
papuonobutenenn NOCNeaHUX OBYX BECATUNETMA MPOLUAOrO Beka: CO3LaHWe HOBbIX WS
npucnocobneHne cTapbix NPMeMHUKOB ANA npuema YM curHanos ¢ MUAOT-CUrHaNoM, U He
CTONbKO MNPUEMA, CKOSbKO [EKOAMPOBAHUA CTEpeo CUrHana, OAHaKo 3T0 He BOMpoC
npuema BY curHana, a ckopee, 06paboTku 1 BOCNPOM3BEAEHUA ayamo curHana.

Kpome Toro, papuontobutenu npucrnocabnueanu 3apybexkHbie YKB npuemHuku gna
npuema Hawwux papguocTaHumin, 3actaenAnu npuemuukn OB n CB gmanasoHos ¢ AM
npuHuMaTb UM curHansl, a Takxe nepectpansanyt LWMPOKoBeLLaTeNibHble NPUEMHUKW ANA
npuema nbutenbckux granasoHos ¢ YM.

3a npowepwme rogbl, KOrga 3anagHan anemeHTHaA 6asa crtana JocTynHa v anAa
LUMPOKOro Kpyra ntobutener, M ANA MNOBTOPEHWA HAaLIEd MNPOMbIWAEHHOCTbIO, YKB
MPUEMHUKU OYEHb NIErkO W C HaUMEHbLUUMU YCUMAMU MOXKHO CAenatb Ha OfHON WUiu
HECKOMbKUX MWUKPOCXEMaX C MUHUMANbHbIM YMCIIOM 3fIEMEHTOB 06Becku. U TOMbKo
BbICOKOKQUYECTBEHHbIE NMPUEMHUKN UMEIOT CAIOXKHYHO CXEMY, B OCHOBHOM, 3a CYET CUCTEM
ynpasneHna, UHANKaLUM U AONONHUTENbHBLIX CEPBUCHBLIX BO3MOXHOCTEW, W NULLb UHoraa -
3a CYeT YCNOXHEHWA TpakTa NpuemMa AnA MOBbILWEHUA YYBCTBUTENbHOCTU W YNYYLLIEHMWA
136upaTenbHOCTM, YTO AaeT BOSMOXHOCTb YBENNYUTL AaNIbHOCTb NpUema.

Ona Hayana npepctaeum YKB npueMHUKY 0TEYECTBEHHOMO NOAAManasoHa, KoTopble
pagvontobutenu cospasany B YCNOBUAX AeduuuTa NPOMBbILAEHHbIX MNPUEMHUKOB.
[locTatouHO CROXHOE YCTPOWCTBO, XOTA M Ha MMKpocxemax, paspabortan A. Ceprees
(NpencrtasBneHo Ha cante http://www.grx.narod.ru). Cxema CUHXPOHHOMO reTEPOLUHHOIO
papuonpueMHWKa, NpegHasHavYeHHoro AnA NnpueMa pagmoseLatenbHblx cTaHumin B YKB
AmanasoHe 65,8...73 ML, nokasaHa Ha puc.1.

OH vMeeT pAfd NPeuMyLecTB MO CPaBHEHUIO C CynepreTepofuHamu, Tak Kak
obnapaet 6onee BLICOKOW UYBCTBUTENLHOCTLIO U M36MpaTenbHOCTLIO, a Takke 6onee
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YKB npueMHukmn
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BbICOKMM Ka4eCTBOM AeMOAYNNPOBAHHOIO CUrHana, NpoLLe B U3rOTOBIEHWUM W HACTPOMKE,
HE WMEET TakuX HEOOCTaTKoB, Kak HecTabuibHOCTb HACTPOWMKM U CaMOMpOM3BOJbHAA
nepecTpoiika Ha cocegHuii kaHan ¢ 6onee CubHLIM CUrHANOM.

YBY 1 BbinonHeH Ha TpaHauctope VT1). Cmecutenn BbiMOMHEHbI HA TPaH3MCTopax
VT5 n VT2. ®HY obpasytot anemeHTbl R8C8, RIC10, R13C15. Yeunutenm noCTOAHHOMO
HanpAXeHuA BbINOMHEHbl Ha Mukpocxemax DA1, DA2. KonpeHcatop C9 —
paSJJ,eJ'IVITEJ'IbeIVI. CDyHKLI,I/I}O cymmartopa, a Takxe aMniauTygHoro orpaHu4yutena
HanpAXeHWA BbINONHAET Mukpocxema DAS3. [emopynATop BbINONHEH Ha TpaH3uCTope
VT3, ®HY obpasytot anemenTol R11C11.
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YKB npueMHuKn

OMUTTEPHBIA NOBTOPMUTESb BbINOHEH Ha TpaH3ucTope VT4. OH yMeHbLUAET BANAHWE
BXOLHOMO COMPOTUB/IEHWA CymMMaTopa Ha napametpbl OHY. TeHepaTop HU3KMX 4acToT
BbINONHEH HA MUKpocxeme DD1.

MNepemeHHOe HanpAxeHue ¢ Bbixopa Mukpocxembl DD1.3 nopaetcA Ha oguH M3
BX0QOB cymmaropa yepe3 ®HY R19C29R28, kotopblii MORABAAET BbICLUME FAPMOHWKH,
copepXKaLlmeca B UMMNYSIbCHOM HaNPAXEHUM.

Peauctop R14 cnyxut gna 6anaHcuposku onepauuoHHoro yeunutena DAS3. Lenb
R26C27 cnyxuT pna nutaHnA Mukpocxembl DD1.

OMUTTEPHbIA MOBTOPWUTEND BLIMNOSIHEH Ha TpaHauctope VT6, OH Chnyxut AnA
cornacosaHuA cTepeo TenedoHoB BA1 conpotuenenmem 60 OM C BbIXOGHbIM
COMpPOTMBAIEHMEM CyMMarTopa. AnemeHTol R20, C19 cnyxar pnA KOppekLuun BbiCOKoYac-
TOTHbIX NPefbICKaXKeHW curHana.

Y3en ynpaeneHnA 4acToTOM BbIMONHeH Ha Bapwkane VD1. leTepoduH npuemMHuKa
MOCTPOEH Ha nonesoM TpaHauctope VT7. Ouoabl VD2—VD5 cnyxar onA crabunusaumm
amnnutyobl  konebaHun retepogmHa. OnemenTol €23, C24, R25 ob6pasytor
passAsbiBaOWmMin unstp. KongeHcatop C26 ymMeHbLIaeT napasuTHOE MW3nyyvyeHune
konebaHui retepoguHa.

MepecTpoiika konebarenbHoro koHTypa YBY L1C4 npakTuyeckn He BAMAET Ha
yacToTy konebaHuii rerepogmHa, Uto 06bACHAETCA 3KPAHUPYHOLLMM OeiCTBMEM 3aTBOPOB
TpaH3uctopos VT2 n VT5. Masospaltarens obpasytor pesuctop R7 n BxogHaA eMKOCTb
TpaH3uctopa VT2, kotopaa pasHa npumepHo 2 nd. 3Ta uenb caguraeT asy konebaHuin
reTepoauHa Ha 45°, 4to HeobX0AMMO AA HOpMasbHOW PaboTbl NPUEMHIKA.

TpaHaucTopbl cmecuteneit VT2 n VT5 BKNOUEHbI HETPAAULMOHHBIM CMOCO60M, YTO
MO3BOMIAET NOSIyYNTb MeHbLUee HanpsxeHue otceukn (-0,8 B Bmecto -2 B), a Takxe
60MbLUYIO KPYTU3HY XapakTepucTUKL BOU3M TOUKM 3annpaHnA TpaH3ucTopa.

MpremHuK cobpaH B antOMUHUEBOM Kopryce. [eTepoduH MpUEMHMKA 3aKIHOYeH B
3KpaH, KpOMe TOro, retepoiuH COefdMHEH C KoHpeHcatopom C26, ¢ 3atBopamu
cmecutenen VT2 n VT5 M C BbIXOBOM cymMmartopa OTpe3KaMu TeeBU3NOHHOM
KoakcuanbHoro kabenAa. B npuemHuke WCMONb30BaHbl MOCTOAHHbIE pe3ucTopbl MITT,
OKCULHbIE U KepaMnyeckune KoHaeHcatopbl. KongeHcaropbl C20, C21, C22, C25 pomKHbI
nmetb manbii TKE. B kavectBe VT1 MOXHO ucnonb3osatb apyrne CBY TpaH3UCTOpbI C
rpaHu4Hon yactorton 6onee 300 MI, emkocTAMK nepexonoB He 6onee 3 n® u ManbiM
KO3(ppuLMeHTOM Lyma, Hanpumep, cepuin KT368, KT325, N'M346 n 1. 0. B kauecTtse VT3
1 VT4 MOXHO Mcnonb3oeatb Ntobble BbICOKOYACTOTHLIE TPAH3UCTOPbI COOTBETCTBYHOLLIEN
CTPYKTYpbI.

B kauectBe DA1 n DA2 ponyctumo yctaHosuTtb K157YJT16, a B kavyectBe DA3 —
no6oi onepauMoHHbIA ycunutens 06LLEro MPUMEHEHWA C HU3KUM HanpAXeHuem
nutaHuA. B kayectse VT2 n VT5 MOXHO ucnonb3osarb TpaHauctopbl K327 ¢ ppyrumu
nHpekcamu (b, B).

B retepoanHe npumenumbl KM305 ¢ ApyruMu MHOEKCAMMU, HO MPWU 3TOM HYXKHO
YCTaHOBUTb UCXOOHOE MONOXeHue paboyein TOUKM B CepeanHe NIMHeRHOro yyacTka
XapakTepuCTUKu ynpasneHnA TpaH3ucTopa.
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YKB npueMHukmn

Karywku L1 n L2 HamoTaHbl Ha Kapkacax gunametpomM 6 mm nposogom M3 0,45 Mm
1 cofepXxar no nATb BUTKOB. KaTyluka L1 nmeeT natyHHbIn cepaeyHuk M5, a katywka L2
- ceppeyHuk n3 BY depputa unu n3 kapboHWUbHOro xenesa ¢ peabbon M5.

Mpn npaBuIBHOM MOHTaXe W MCMpaBHbIX AEeTanAX HacTpoika npuemMHuKa
pocTatoyHo npocta. CHavana Hy)KHO MepeMeHHbIM pe3ncTtopoM R14 mpu OTKKOYEHHON
aHTEHHE YCTaHOBWTb Ha BbIXOge Cymmaropa Hanpaxenue +3,5 B, 3atem nogknountb
AHTEHHY U, BpaLLaA CePAEYHUK KaTYLIKM L2, HACTPOMTb NPUEMHMK HA PAAUOCTAHLMIO Tak,
yto6bl cuctema QAIMY paborana B pexume 6rueHnin. 3atem, BpalLan CePAEUYHNK KaTyLLIKu
L1, HyXHO pobuTbCA MakCMManbHOW amnauTydbl HanpsXeHuAa OWeHWin Ha BbIxoge
npuemHuka. nasHo Bpawan ceppeyHuk L2, nepesectn cuctemy OAMNY B pexum
CUHXPOHM3aLMKN, OPUEHTUPYACb Ha Hawfyyllee KayecTBO curHana. [nAa T1oro ytobbl
YNpPOCTUTb HACTPOIiKY, MOXHO 3alyHTUpoBaTb KOHTYp L1C4 pesuctopom, yMeHbLUuB
Taknm 06pasom ero fobpOTHOCTb M HACTPOMB €0 Ha CpefHtoto vactoTy YKB gmanasoHa,
a nepecTpavsartb NPUEMHUK Torga MoXHO 6yLeT TOMNbKO 3a CYET NEPECTPOKM reTepoamHa.

lpuemMHWK  MO3BONAET  NOMyYMTb  OOCTATOMHO  BbICOKOE  KayecTBO
AeMoayn1poBaHHOro curHana. HanpaxxeHue 38yKOBOWM 4acToThbl Ha BbIXOAE cymmaropa 0,6
B npw cpepHen rpoMkocTu u npumepHo 1,4 B npn makcumasnbHoi. C nogKntoUYeHHbIMM
TenedoHamu npuemMHuk notpebnaet Tok 30 MA. HanpAxeHue nutaHnA MOXeT bbiTb B
npepenax 10...12 B.

BxopgHoe conpoTuBneHve npuemHuka 6nm3ko Kk 75 Om, a B kavectee VT1
1crnonb3oBaH MasnowyMAwmin TpaHaucTop KT3109A, y KOTOPOro Ko3@UUUEHT Lwyma
6 0b. MMo3tomMy YyBCTBUTESIbHOCTb MPUEMHMKA MOXHO YSy4llWTb, B OCHOBHOM, 3a CYeT
I'IpMMeHeHI/IH B Kayectse VT1 TpaH3ucTopa ¢ koaduumeHTom Wwyma MeHee 6 ab.

YKB  npueMHuK  Ha

(~ 100MB) pacnpocTpaHeHHow MI/IKpO:

0 C5 cxeme K174XA34 (3apybexxHbilii

I C3 330 — ananor TDA}7021) npeacTas-

0 330T T160 330 NeH Ha cante http://shems:

hi.ru. Cxema Ha opHOW

MUKpOCXeMe (puc.2) npocTa, a

K174XA34 MOLLHOCTU €€ HU3KO4acToT-

HOro BbIXOAA AOCTATOMHO ANA

3 4 5 6 7 MOAKMIOYEHNA  HAYLUHUKOB.

Ecnu Tpebyetca obecneuntb

ciolc11 60nbLUYK MOLLHOCTb, TO CXema

npekpacHo co4yeTaeTcA C

K01MT‘|-1500 NOGBIM  YCUNUTENEM MOLLHO-

CTW. HusKoe HanpAxeHue

nutaHnA (1,8...6 B) nossonser

“cnonb3oBatTb MPUEMHUK B
MEpPEeHOCHOM BapuaHTe.

14 13 12 1 10 8

ceJ_C7_|_

10H

10,7k

R233k

©+1,862B
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YKB npueMHuKn

MNepeknoyeHne amanas3oHoB OCYLLECTBAAETCA 3aKOpaYMBaHMEM OLHOMO 13 KOHTYPOB
(L1). JaHHble HAMOTKM KaTyLeK MHOYKTMBHOCTU: L1 - 5 BUTKOB, L2 - 7 BuTKOB. O6a KOHTYpa
HamaTbIBalOTCA Ha onpaBke guametpom 3,5 mMm nposogom 0,3..0,5 mm. Ecnm Bbl
cobupaetecb MCNOMb30BaTb TOMIbKO OAMH AManasoH, TO ChepyeT HamoTatb AAA
puannasoHa 65 MM - 12 ButkoB, a AnA guanasoHa 100 Mru - 7 BuTkoB. TouHaA
MOACTPOViKa NOA, rpaHuLLbl AnMana3oHoB OCYLLECTBIAETCA PACTAXKEHWEM COOTBETCTBYHOLLIEN
KaTyLukn. Cxema HenpuxoTamea M npu OTCYTCTBMM OLIMOOK MOHTaXa HauymHaet paboratb
cpasy.

MpocTon YKB UM npuemnuk npegnoxun . Anekcees n3 r. Tambosa. B Hem HeT
MUKPOCXEM, OQHAKO €ro KOMMAKTHOCTb BMOSIHE COYETAeTCA C €ero XOpowwumu
XapakTepucTukamu.

PapmoyacToTHbIi Kackapg npuemHuka (puc.3) cobpaH Ha TpaHauctope VT1 u
npeactasnAeT cobon npeobpasoBartenb 4acToOTbl C COBMELLEHHLIM TFETEPOAUHOM,
BbINOSIHAOLLMA OLHOBPEMEHHO (PYHKLLMM CUHXPOHHOrO AETEKTOpa. AHTEHHON NPUEMHMKA
CNYyXXWT NPOBOL, FONOBHOIO TenedoHa. NMPUHATLIA 10 CUrHaN PaaMOBELLATENBHOR CTaHLMN
NOCTynaeT Ha BXOJHON KOHTYP L1C2, HACTPOEHHbIA HA CPELHIOK YacToTy NPUHUMAEMOro
YKB pmanasona (70 MIu) v panee Ha 6a3y Tpanauctopa VT1. Kak retepoguH 3T0T
TpaH3nucTop BkNoYeH no cxeme OB, a kak npeobpasoBatesib YactoThl - Mo cxeme OD.
leTepoouH nepecTpamnBaeTcA B amanasoHe yactor 32,9...36,5 ML, Tak yTo Yactora ero
BTOPON TrapMOHWKW NEXMT B rpaHuuax paguosewarensHoro YKB pmanasoHa
(65.8...73 MI'L). KoHTyp L2C5 HacTpoeH Ha 4acToTy BABOE MEHbLLYHO, YeM BXOLHOW KOHTYP
L1C2, a nockonbky npeobpa3oBaHWe NPOUCXOOMT Ha BTOPO/ rapMOHWKE reTepoauHa,
pa3HOCTHaA YacToTa OKasblBAeTCA fieXallen B 3BYKOBOM AManasoHe 4acToT. YcuneHue
curHana pasHOCTHoM uvacToTbl obecneuvBaer TOT e TpaHauctop VT1, KoTopblA, Kak
CUHXPOHHBIN OETEKTOP, BKIOYEH Mo cxeme Ob.

I ) - Yeunutenb 34 npuemtuka

Jt%o T PREr Y T % w1 | [LBYXKAcKagHbI. Kackag
Sonxnog bl F5° Sk T1C9 Swex1087Ty3 NPenBapUTENbHOrO  YCUIEHUA

= Py % 100 BLINOSHEH Ha TpaH3ucTope VT2,
o == 108 ) a Kackaf, yCUneHna MOLLIHOCTH -

‘ 12 (P yr3 ”54 Ha TpaHauctope VT3. lpocny-
N Q) 73055 Z LUMBAIOT NPUHATLIE NepeaaYn Ha
L ¢ 12 VIZ KTOIS6 | 71-4 SA1 )+ ronogHoit Tenechon BF1 (TM-4).
vr{”;;.%' ¢7 6..25 61158 BbIXOAHAA MOLLHOCTb YCHIN-

25 100 Tena 34 Ha Harpyske conpoTuB-

- Prc3 neHnem 8 OM npu NUTaHWKM OT

opHoro anemenTta A332 (1,5 B) -

3 MBT, 4TO BNONHE [0CTATOYHO ANA PaboTbl HAa rofoBHON TenedoH. Tok, noTpebnAemMbli
NPUEMHUKOM OT UCTOYHMKA NUTaHUA, He nNpesblaeT 10 MA.

MpuemHuK MOXxHO cobpatb B ntobom manorabaputHom kopnyce. MOHTax HaBeCHON.

Peanctopbl - MIT-0,125, okcupHble koHpeHcaTtopbl - K50-6, noactpoeyHble - nobble C

BO3AYLUHLIM AU3NEKTPUKOM, ocTanbHble - KM, KIC. Katywku L1 n L2 6eckapkacHble.
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BHYTpeHHWIA gmameTp HamoTku - 5, war - 2 mMm. Katywka L1 copepxut 6 (C 0TBOAOM OT
cepeavHsl), a L2 - 20 sutkoB nposopa MN3B-2 0,56. Karywku L3, L4 copepxar no 200
BuTKOB npoeoga M3N1 0,06. Ux HamartbiBawoT Ha depputoBoMm (M400HH) ctepxHe
gmametpom 2 n gnuHon 10 mm B gBa nposoga. TpaHsuctop VT1 MOXHO 3aMeHWTb
KT3102B, npu 3TOM YyBCTBUTESIbHOCTb MPUEMHMUKA MOBLICUTCA.

HanaxuBaHue npuemHuka HauuHawT ¢ ycunutena 3Y. Pexum pabothl
TpaHsuctopos VT2, VT3 ycranaenusalT nopgbopom pesuctopa R5 po nonyuvenun
KONNEKTOPHOro TOKa NOKOA TpaH3uctopa VT3, paBHoro 6..9 MA. Pexum retepogmHa
perynupytoT nogbopom pesnctopa R1, ypoBeHb BTOPOW FapMOHWKW TETEPOAMHA -
KoHpgeHcatopa C6. [paHuubl NPUHMMAEMOro Amanas’oHa 4acToT yCTaHaBIMBAOT
U3MEHEHNEM WHOYKTUBHOCTU KaTyLuku L2. BXoLHOW KOHTYp HacTpauBaroT KOHLEHCATOPOM
C2, opueHTMpYACb Ha MakCUMasbHylO MONOCY yOepXXaHuA CUrHamnoBs, NPUHUMAaEeMbIX
paguocTtaHumi. Mo amanasoHy NpUeMHUK nepectpamnsaroT koHgeHcatopom C7.

Ewe 6onee npoctoit no supgy YKB npuemHuk 6bin onybnukoBaH B >XypHane
“Funkamateur” 2/69, opHako NpPOCTOTA 3TO KaXyLW,AACA, MOTOMY YTO MPUEMHWK
npeacTaBnAeT coboi CBepxpereHepaTtop, KOTOPbI O4YEHb KPUTUMYEH K napamerpam
TPaH3NUCTOPOB U UX PEXMUMY NO NOCTOAHHOMY TOKY.

B cxeme Ha puc.4 onTUManbHbI PEXUM [EeTeKTopa BblOMPAKOT U3MEHEHWEM
conpotueneHnAa pesuctopa R5. TepemeHHbiM pe3uctopom R4  yctaHasnusaroTr
ONPEeneneHHy0 YacToTy ceepxpereHepauun. llosbilleHne ee ynyywaer kavectso HY
curHana, Ho ycuneHue Kackaga napaer.

ConpaxeHne nepecTpanBaeMbiX KOHTYPOB OCYLLECT-BAAKT C MOMOLLbHO MOACTPOEY-
HbIX KOHAEHcaTopoe C3, C9.

MMaBHOE BHUMaHWE B KOHCTPYKLUMM MPUEMHUKA ChegdyeT YAenuTb SKPaHUpOBKe,
MHaye n3nyyeHne AeTeKTopa MOXET BbI3BaTb HEXenaTesb-Hble MOMEXM.
Bce KaTyLWKn ——— —_ TE
WHOYKTUBHOCTW Hama-
ThIBAKOT Ha Kapkacax
onamMeTpoMm 8 MMm.

Cs A

Katywka L1 umeer 2 , 3 147 ____} 2z ;

BUTKa nposoga [13B 3 JI—‘B ”.‘_g,a 22: - TBuxc?
0,5, HaMOTaHHOro R T‘ ]721 ! I T 1wy
nosepx karywkm L2,1 LL_{ et 122 -
Katylwka L2 copepxut 1 ‘0'9'1' ap2 _'L 94
5 BUTKOB, L3 - 3 BUTKA, T w———"f—<
L4 - 3 Butka, L5 - 7 - -

Puc.4

BMTKOB nocepeb-
peHHoro MepHoro nposopa guametpom 0,8 Mm. Opoccens Ap1 - 10 MIMH.

Cxemy pereHepatnBHoro YKB npuemHuka BepxHero puanasoHa npepctaBun
M. Kambp n3 CLLA Ha cainte http://www.somerset.net/arm/reprints. Cxema ero (puc.5)
COCTOUT W3 reHeparopa-CUHXPOHHOrO fetektopa Ha TpaHauctope VT1 u YHY Ha Af.
MpuHUMN paboTbl NPUEMHMKA NPOCT, NOITOMY OCTAHOBUMCA Ha €ro KOMMIEKTYHOLLMX.
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L1 - 26 ButkOB N3J1-0,22 Ha KapkKace AMameTpoM 8 MM, pPacrosnoXeHa BEPTUKAIIbHO,
L2 - 7 ButkoB 13J1-0,22 guametpom 8 MM, pacnonoxeHa ropu3oHTasnibHO Ha BbiCoTe bonee
1 cm Hap nnatow, aHteHHa WA - nposog, MOJ1-0,22 pnuHon 25 cm. lMnara ¢ pacnono-

YKEHMEM 3NEMEHTOB Moka3aHa Ha puc.6, BHELLHUIA BUA, - HA puUC.7.
VT1 MPF102 L2 810, 1 B8 47¢

Rt ——cC4 || IT' 1 c11
10k_]0,0047mK

Mpwn HacTpowke npuemMHuka
nepemMeHHbIM KoHpgeHcatopom C2 Hanpute
Kpal puanasoHa, B KOTOPOM COCPego-
= TOYeHbl CTaHLMK, NOCIe 3TOro, CABUranA unm
pasnBuraA BUTKM KaTylwku L2, coBmecTute
KParHIOK CTaHLMIO amanasoHa C KpanHum
MONOXXEHWEM  poTopa  KOHAeHcartopa.
Bpawana potop C2, Hampute KpawHHoH
= CTAHUMIO B HWKHEW 4acTu AuanasoHa u
= YCTAHOBWTE HACTPOIKY Mexgy CTaHUMAMM.
MNMoteHunometpom R2, mepsieHHo BpaliaA
€ro poTop BAEBO, HANAMTE NONOXKEHME, NPU
KOTOPOM LUYMbl BO3pacTakT, a MnoTOM
YMEHbLLAIOTCA M ncyesarot coscemM. CHoBa
noBopayMBanTe MOTEHLMOMETP BNpaBo [0
NOABNEHUA MaKCUMyMa LLUYMOB W OCTaBbTe
ero B 9TOM nonoxeHuun. [pMeMHuK

HaCTPOEH.
Ewe opuH cyneppereHepaTuBHbIii
NPUEMHUK BEPXHEro LnanasoHa

88...108 MI'L, HO Ha OOHOM TpaH3uUcTope
npepnoxun A. Muty u3 LUtatoB. [AnA cpaBHeHMA (POTO ero BHEWHero supa (puc.8)
MOMELLIEHO PALOM C MPeabIoyLLNM.

B pereHepatMBHOM MPUEMHUKE BaXXHO NPaBUbLHO PAcnoNOXWUTb AETaNu, MHaYe OH
MOXET W He 3apabotatb. [oacTpoeyHblit koHpeHcatop C3 MMeeT Tpu BbIBOAA, U3 KOTOPbIX
cpegHun He wmcnonbayetcA. Pasmectute katywky L1 posonbHO 6:usko kK C3, HO npu
HaCTPOWKe AepXWTe pPyku noparnblue oT Hee. Ecnu Bawa pyka cnuwkom 6amusko K L1, To
HacTponka bynert 3aTpynHeHa.
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B cxeme npuemnuka (puc.9) katywka L1 yctaHaBnmBaeT 4acToTy MPUEMHWKA, a
TaKXe [EWCTBYET KakK aHTEeHHA W Kak 9NEeMEHT MNepBWYHON MOACTPOMKW pexuma
cBepxpereHepaum. XoTA OHA WMEET MHOM0 BaXXHbIX (DYHKLMA, €e NErko HacTpouTb.
Bo3bmuTe noboin unnuHgpuyeckuin npeamet 13 mm B gunamertpe, nposop 13/1-0,5 u
HaBepHWUTE 6 BUTKOB NAIOTHO, 60K 0 60K, Ha LMNMHAPE, 3aTeM CHUMUTE NPOBOA. PacTAHWTe
BUTKWM TaK, yuTobbl LenaA karywka 6bina gnuHoi 2,5 cM. Haipgute CpepHIo TOUKY M
npunaAnTe K Hei ManeHbkuid oteof, anA C2. YCTaHOBUTE BbIBOAbI KaTYLLIKU HA nnate Tak,
yTo6bl MEXAY KaTYLLKOM W MaTon ocTaBascA 3a3op.

OnAa  HacTpomkum K c9

poTopy C3 HY>KHO H{ - 2w
NpUKpPenuTL BMINEKTPU-
YECKYK0 PyuKy LOCTaTOYHOW
OAWHbI,  4TOBbl  pyka He
Mellana HacTpoilke  Ha
CTaHLMIO.

Ecnu NPUEMHWK
cobpaH  npaBuibHO, TO
UMEKTCA TPU BO3MOXHbIX
MCXOMA: CriblLUHbI PAAMOCTaH- can
LIWA, POBHbINA LLUYM UK CBUCT. 70
A MOXeT OblTb U HUYEro He
cnbiwHo. Ecnn Bbl Hawsm G38
paguocTaHumio, To ornpepe-
nmMTe, B Kakom  TOYke €8 0,001 ==
QmanasoHa HaxoguTcA _L
HacTpolka W WU3MeHAWTe Puc.9
NONOXEHWe aunanasoHa HacTponkon C3, Cxumas-padxuman L1, unn 3amenon C1. Ecnm
Bbl cnblwunTe WyM, TO, BEPOATHO, FAE-TO yCnblwnTe U cTaHuwmio. Mpobyinte HacTpouTb
NMPUEMHUK, KaK 1 B MPEQbIAYLLEM CryYae.

Ecnv Bbl cnblwute cBUCT uan BoobLle HMYero, TO 4actoTa He CoBnapgaer C
puanasoHom. pobyite cxarb-padxatb L1, nposepbre ewe pas uenu, 3ameHute R4
noteHunometpom po 50 kOm. Perynupynte R4, noka He CMOXeTe HapgexHo
HacTpauBaTbCA Ha cTaHuuu. Kak TONMbKO cxema 3apaboTtaer, MOXHO YAanuTb
NOTEHLMOMETP, 3aMEHUB €ro (PMKCUPOBAHHBIM PE3UCTOPOM TAKOr0 e HOMUHana.

TpaH3ucTop MOXHO 3aMeHuT 2N4416, 2N4416A unu J310, EPH1 - BbICOKOOMHBIiA
HayWwHwWK, D1 - orpaHnumTens HanpaAXXeHUA BbICOKOW TOYHOCTM, 3aMeHAET CTabUMTPOH.

HocTatouHo apdheKTUBHbI CBEpXpereHepatop Obli KOraa-To NPeACTaBeH Ha canTe
http://www.hw.cz/docs/darkportal_/. Cxema YKB npuemHuka (puc.10) cobpaHa Ha aByx
Mukpocxemax coupmbl “Motopona”, nepeana u3 kotopbix A1 Tuna MFC6010 npepcraBnaet
coboii ycunutenb BY, BKHOYEHHBIA MO CxeMe aBTOreHeparopa ¢ eMKOCTHON TPEXTOUKONM,
Tpebytowero BHeLWHero BO30OYXAeHWA ONA BbINOAHEHWA ycroBui bGanaHca amnuTya,.
Bropaa mukpocxema A2 tuna MC1357 - ato ycunutens BY-6anaHcHbli petektop UM

EPH1

2 [

1K

D1 TL431CLP
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*
_lc10,1mx 128 A2 MC1357 S1
AN s c8
N -l Ble(_)an
]
T .
= c5 0,01 MK '
S 0,1 MK —
= ! ,5-3mf C11
S C7 120 R3
aid 0,1 MK k
-'- Puc.10

curHana. HacTtponka petekTopa OCYLLEeCTBAAETCA U3MEHEHWEeM WHAYKTUBHOCTM L2 wnw
nepeknoyveHnem Si.

OunbTp NpoMexxyTouHon yactotel Z1 - nwobor Ha uvactoty 10,7 MM, MOXHO
3NeKTpOMExXaHNYeckunii, keapuesblii unu OCC n3 2-3 CBA3AHHLIX KOHTYPOB C LUMPUHOW
nonocel nponyckauumAa 250 kly. Bbixog HY npepgHasHavyeH pnA NOAKNHOYEHUA
BbICOKOOMHbIX HayLUHMKOB. Ha BXOf, MPMeMHuKa NOAKMHYAETCA aHTeHHA B BUAE OTpeska
KoakcuanbHoro kabena ¢ BOHOBLIM conpoTueneHnem 50 Om, gnmHon 6onee 25 cm.

Mutanue OCYLLLeCTBIAETCA OT UCTOYHMKA NOCTOAHHOIO HanpAXXeHuA 12 B, MOX>XHO OT
6optoson cetn asTomobunAa unu 6atapen n3 anemeHTos Tuna MN21.

Ewe oauH npuemHuk Ha Mukpocxemax dupmbl “Motopona” paspabotan
A. bonbLakos (http://shems.h1.ru). OH cTaBun 3agavy n3nonb3osarb oba amanasoHa YKB
- y3KOI'IOJ'IOCHbII7I n LIJVIpOKOI'IOJ'IOCHbII7I, a TakKXe 3axBaTuTb CBA3Hble YaCTOThl,
nobutenbcknue U cneumanbHble, OCTaBAAA BO3MOXHOCTb [ANA  AanbHeiwei
MOLEPHU3ALNK CXEMbI C LLENBIO YNYULLEHWA XapakTepucTuk. Bee aTo BLIAUIOCH B CXeMY Ha
puc.11, KoTopaA ABNAETCA BApUaAHTOM TUMOBOW CxeMbl pa3pabotku dmpmbl “Motopona”.

MpuemHUK MOXeT 6bITb nepecTpoeH B gmanasoHe 70...150 Ml 6e3 n3meHeHuA
HOMMHAII0B NOACTPOEYHbIX 3NeMeHTOB. PeanbHan YyBCTBUTENBHOCTL MPUEMHMKA OKOSO
0,3 MkB, Hanpaxenue nutaHua 9 B. Cnemyer 3aMeTUTb, YTO HanpPAXEHWE MUTaHWA
MC3362 - 2...7 B, a MC34119 2...12 B, noatomy MC3362 nutaetca yepe3 crabunusarop
HanpsaxeHuA 78L06 ¢ BbIXOQHLIM HanpAXXeHuem 6 B.

BxogHon Kackap MpUEMHMKA BbINOSHEH MO TPAAWLMOHHOW PE30HAHCHOW CXEMe.
CurHan c¢ aHTeHHbl A1 uepes KaTywky cBA3u L1 nocTynaetr BO BXOQHOW KOHTYp L2.
WHOyKTMBHAA CBA3b C aHTEHOW BblbpaHa HECNy4YanHo, T.K. 3TO EAWHCTBEHHbLIA Cnocob
obecneuntb HOpManbHOE COrfacoBaHWe C PasnnYHbIMU AHTEHHAMW W B LUMPOKOM
pManasoHe 4actoT. [nA CHWXeHnA 3dodpekTa LWYHTUPOBAaHMA KOHTypa L2 BXOAHbIMU
LLenAMU, MOBbLILWEHUA ero [OBPOTHOCTU, CYXXEHWUA NOMOCHI MPOMYCKaHUA U MOBbILLEHUA
136upaTenbHOCTM NPUMEHEHO HEMOMHOE BKIKOUYEHNE KOHTYpA.

B kayecTBe yCunMTeNbHOrO aeMeHTa UCnonbayetcA nonesomn TpaHsuctop Kr3o7r.
YKa3aHHbIA TPaH3UCTOP WMEET BLICOKYIO KPYTU3HY XapakTepuCTUKM U mpuemnemble
LUYMOBble MoKasatesin. Takue e XxapakTepucTuKu UMeeT [Byx3aTrBopHbI KI1350, HO OH
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CUNbHO OOMTCA CTaTMYEeCKOro 3NEKTPMYECTBa, K TOMY e TpebyeT LOMONHUTENbHbIX

3NeMeHToB anA obecnevyeHnMA CMELLEHMA Ha BTOPOM 3aTtBope. Bce octanbHble

TpaH3ucTopbl Nokasanu bonee XyaLune pesynsratbl M N0 YCUNEHWIO U MO LyMaM.
YCUnNeHHbll curHan Bbigens-

€TCA Ha KOHType L3, KOTopbIA Kak u §

L2, umeet HenonHoe BkMtoueHue. C
KOHTypa L3 uepes katyLuky cBA3u L4
CUrHan nocTtynaetr B CMECUTENb.
Takaa cxema obecneunBaeTr MUHU-
ManbHoe B3aumHoe BnuAHue YBY u
CMecuTenda, nosbliwaer usbupa-
TeNbHOCTb, W 06ecneumBaeT Makcu-
MasibHOE COrflacoBaHMe C BXOQHbIM
KackapoM CMecuTenA, BbINOJIHEH-
HOro Mo andddepeHLManbHOR CXxeme.

OT BHYTpPEHHEro retepoamnHa B
CMecuTenb NOCTymaeT  OnopHaA
yactota. OnNOpHbIMK 3fIEMEHTaMK
retepognHa AsnAtotcA C7L5 u
BCTPOEHHAA BapukanHaA marpuua,
W3MEHAA HanpAXXEHWe Ha KOTOpOii
pesuctopoM R6, MOXHO oOCy-
LLLECTBNIATL HE3HaUMTESIbHY nepe-
CTpoiiky no u4actote. Pesuctop R5
npegHasHa4yeH [AA  CO3[aHuA
"pactaxku". B npuHumne R5, R6 u
C6 MOXHO UCNHUUTb, coeguHuB 23
HOXKY MC3362 ¢ nonoxutenbHbIM
npoBOaOM, a nepecTponky
OCyLLEeCTBNATL anemeHTamu C7 u L5.
C 20 HOXKM curHan retepopuHa
MOXET ObITb NOAaH Ha CuHTE3aTOp
YacToT, a YNpaBnAKLLEE HanpAxXe-
HWe [O/MKHO nopaBsaTbCA B TAKOM
Cry4ae Ha 23 HOXKY.

CurHan pasHOCTHOW 4YacToThbl B
6,5 MIy, (Ho moxet 6biTb 10,7 My
wnm 5,5 MI) nopaetcA Ha nNbe3oke-
pamuyecknn counstp Z1 v panee,
MUHYA nepsbii  YMY un BTOpOIA
npeobpasosaresb, Ha - BTopon YT,
orpaHuuuTens 1 da3oBbIn LETEKTOP.

78L06
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C cbasosoro getektopa Yepe3 ®BY Ha C13R9, obecneunBaroLLmMx CPe3 YacToT BbiLLE
5 kM, curHan noctynaer Ha ycunutenb HY, BbINOSMHEHbI MO MOCTOBOW CXeme Ha
Mukpocxeme MC34119. B otnuume ot 174 cepun 3TOT YCUNUTENb UMEET 3HAYUTENbHOE
yCUNEeHMe, BbICOKYI YCTONYMBOCTb K CAMOBO30YKOEHUIO, HU3KWUIA YPOBEHb COBCTBEHHBIX
LIYMOB, O4YeHb BbicOKMA Kl u manoe KOMMYECTBO HABECHbIX 31eMEHTOB. BbixopHaA
MOLLHOCTb Ha Harpy3ke 20 OMm cocTaenaet okono 0,2 BT.

Ecnu npueMHWK nnaHupyeTcA NCNoNb30BaTh Kak LUMPOKOMONOCHbIA BeLLaTesbHbIi,
TO cnegyet u3mMeHuTb 3HaveHnA C13, R9 nnmbo ncknoumntb 3Ty Lenb BoodLLe.

PeauncTtopbl, KOHAEHCATOPbI W 3MEKTPONMTUYECKME KOHAEHCATOPbl MOryT ObiTb
noboro Tuna. MoacTpoeyHble koHpeHcatopbl Tuna KIIK, HO moryT 6biTb W gpyrue.
Peauctop R6 »xenarenbHO MCnofb3oBaTb MHOrO060pOTHLIA. KoHTyp LC 4acToTHOro
LETEeKTopa B3AT OT WMMOPTHOMO MPUEMHMKA W OOMKEH ObiTb C 3eNEeHOW WU CUHEW
packpackoii. EmkocTb Takoro koHTypa Ha 4actote 10,7 MIu coctaBnAet 90 n®.
CnepoBartenbHo, ga Yactotbl 6,5 Ml Heobxoguma gononHuTensHasa emkocTb Ca 150 nd,
a anAa vactotbl 5,5 Ml - 250 nd.

Mb3okepamuyeckun ounstp Z1 MoxeT ObiTb NO60Oro TMnNa. XoTA MUKpocxema
paccumtaHa Ha BbixogHon umnegaHc 300 Om (gnAa 10,7 M) m 1,5 kOm Ha BXOBHOM
(455 kl'y), Tem He MeHee Bce buNLTPbl pabotatoT HopmanbHO. Heobxopumo nuwb
3ameTuTb, YTO ChunbTPbl BbIBAKOT pasHble faXke AJS1IA OLHOW YacTOTbl M UMEKOT pasHble
nofiocbl nponyckaHwA, roe-1o 10-20% ot paboyeir yacToTbl, a CNEQOBATENBLHO, W
n3buparenbHoctb 6ynet otnyarcA. K Tomy e Ha yactotel 6,5 Ml n 5,5 Ml kpome
MONOCOBLIX BbINYCKAKOTCA €eLle W PEeXeKTopHble (nogasnAwowmne) Gunstpbl. OHK
MapKupytoTcA 06bIYHO OOHON TOYKOM, & NOSIOCOBON - ABYMA.

Katywku uHgyktmBHoCcTM L2, L3, L5 MMelT OAMHAKOBYH KOHCTPYKUMO. OHK
HaMOTaHbl Ha Kapkacax gMameTpom 5 MM (Takue kapkacol ucnonbaytorca 8 CKM n CK[,
Tenesn3opoB 3 1 4 nokoneHuin) nocepebperHHbIM NpoBogoM 0,7 MM U UMEHOT M0 5 BUTKOB.
[nuHa HaMOTKM 6 MM. KaTyLKu pacnonoXeHbl BEPTUKaNbHO. BHyTpu KaTyLLek HaxoouTca
cepoeyHuK. JlatyHHbii gnA pabotbl B BepxHEW 4acTw guanasoHa (140 Mru) wnn
deppoMarHnTHbIA 1A paboTbl B HYXKHEN YacTh gmanasoHa (70 MI). Kartywka csAsm L1
MMeeT 4 BUTKa (BUTOK K BUTKY) nposopom [M3J1 0,3 y BepxHero BoiBoAa L2. Katyliuka cBAsm
L4 umeeT 2 BuTKA (BMTOK K BUTKY) npoBopom M3J1 0,3 y BepxHero Bbisoga L3. OtBog y L2
n L3 coenaH oT cepeamHbl.

Bce KOHTypa paccuuTbiBannCb, UCXOLA M3 crnegytowmx coobpaxkeHwid. [OnvHa
HaMOTKM 6 MM, KONMYECTBO BUTKOB 5 + 1 (QOMOSHWTENbHbLIA BUTOK YYMTLIBAET OAUHY
OTBOAOB W MHOYKTMBHOCTb LOPOXEK), ANaMETp HamoTkum 5.5 mm (0.5 MM yunTbiBatoT
HENSIOTHOCTb HaMoTkK). ocne pacyeta nonyvyaem L=0,13 MklH. OnA HAcTpoWku Ha
yacTtoty 108 MILL emMKOCTV KOHAEHCATOpOoB LOMKHbI 6biTh cnegytownmmn: C1=C4=17 nO.
leTepognH paboTaer HWXe NPUHMMAEMOW YacTOTbl, W K KOHTYPY AOMNOSIHUTENLHO
NOAKMNIOYEHA BapukanHaa Marpuua C MWHUMANbHOM eMKOCTbO okono 5 nd, orciopa
C5=19-5=14 n®.

PacueTHble pesynsrathl MOYTM MgeanbHO CoBManu ¢ NPakTUKOM MpU yYeTe EMKOCTH
MoHTaxa 2-3 Nd 1 eMKOCTU UCTOK-CTOK B 2 N®. (17 - 3 - 2 = 12 n®. VIMeHHO 3Ty EMKOCTb
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n nokasbiBann C1 u C4.) MpepenbHaa vactota retepoguHa - 140 Ml, a ¢ yyetom
naTyHHoOro ceppeyHuka - 150 Mri.

OnA Tex, KTO »enaeT MCNonb3oBaTb NPUEMHWK Ha 144 MM wnu Bbiwe,
PEKOMEHIYETCA YMEHbLUUTb YACNO BUTKOB KaTylek L2, L3, L5 po 4.

HacTtponka YHY He TpebyetcA. BoamoxHo, notpebyercA nopobpaTb HyxHOe
3HayeHue conpotmeneHMA R12 AnA ONTMMAanNbHOMO YCUAEHUA W 3afaHHOW MOSOCHI
nponyckauua YHY. Ona HacTpoikn O nbe3odunsrp 0TCOEAMHAETCA OT 19 HOXKM M Ha
HEero NogaeTcA YacToTHO-MOAYIMPOBAHHbIA CUrHAN C YacToTon BbibpaHHow MY.

[1nA HacTPOMKKM reTepoamHa B 3afaHHbIA fManasoH oTknoyaetcA YBY (otnaveaetcA
pesuctop R4) n koHpeHcatopom C7 NpOM3BOAWTCA HACTPOWKa Ha 4YacToTy reHeparopa.
CHoBa nopkntovaetcA YBY, emkoctb C1 ycTaHaBnuBaeTcA MuHWManbHOW, a L3
nopctpanBaetcA koHpgeHcatopom C4 no MakCMmanbHOM TFPOMKOCTWM curHana. 3arem
MOAKITOYAETCA aHTEHHA (Kycok nposopaa 50-100 cMm) 1 npoBoamMTCA HACTpoiika KoHTypa L2
koHpgeHcatopom C1. OkoHuaTenbHaA TOYHAA HACTPOWKA KOHTYPOB MPOWU3BOAMUTCA
NOACTPOEYHbIMU cepaeyHukamu. Ecnn YBY HauHeT Bo36yxparTbcA npu TOYHOW HACTPOIKe
L2, peKOMeHAYETCA OCTaBUTb €€ HECKOSIbKO PACCTPOEHHOMN, BbiLLE MPUHUMAEMON YacTOTh.

MpuctaBka onA npuema oboux kaHanoB YKB pumanasoHa npepcraBfneHa Ha
http://www.pool.mipt.ru.

Ha puc.12 nokasana cxema etoro YKB-TioHepa, obecneumaroLiero paguonpuem
CTaHuMnm B AmanasoHe 67...108 Mlu. [aHHoe YCTPOWCTBO MpefHasHayeHo AnA
aKcnnyarauMum B COCTaBe KOMMMEKCa pPagMoyCTPOWCTB:  MHOrogmanasoHHOro
papuonpuemMHuka, paguoctadumm n 7.0, Pabounin puanasoH gaHHoro YKB-TioHepa pasbut
Ha [Ba yyacTka - OTEYECTBEHHbI 1 3anapHbli AuanasoHsl. [lepexon ¢ OQHOro ananasoHa
Ha Opyron OCYLLECTBAAETCA NepekntoyareneM guanasoHoB S1. HacTpoika Ha 4acToTbl
papmocTaHumMii B [AHHOW KOHCTPYKUMW - nnaBHaA. HacTpomnka OcCyLlecTBAETCA C
MOMOLLLIO NepemMeHHoro pesuctopa R8. 3ameHOW AaHHOrO pesncTopa HACTPOMKM
COOTBETCTBYIOLLMM MEpeKoyateseM U  HeobXOAUMbIM  YMCAOM  MOACTPOEYHbIX
PEe3nCTOPOB MNAaBHYK HACTPOWKY MOXHO 3aMEHUTb OMCKPETHOW B npegenax Habopa
BblOpaHHbIX (PMKCUPOBAHHbBIX CTAHLLWA (4acToT).

|4 +2-98
% T I
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R2 47,0*168 U,1I|K
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B kayectBe aHTeHHbl AnA  YKB-TtoHEpa MOXHO ucnonb3oBatb fimbo
TENECKONUYECKYHD aHTEeHHY, nubo KyCOK TOACTOr0 MELHOro MnpoBOda AUamMeTpoM
1,5..2,5 MM 1 gnuHon 1 M. Bo3MOXXHO MCMONb30BAHME BLIHOCHOW aHTEHHbI, Hanpumep
LMPEKTOPHON. .

Ha TpaHaucTope VT1 BbINOMHEH yCUnuTENb BbICOKON YacToThl (YBY), Ha TpaH3ncTope
VT2 - chunbtp U cornacyrolnin Kackap oA MNopgKIUYEHNA YCUNUTENA HU3KON YacToThl
(YHY). YyectBUTENnbHOCTL gaHHOro YKB-TioHepa cocTtaenAer npubnusutensHo 10 mkB,
BbIXOAHOE HamnpPAXEHWE HU3KOM YacToThbl C BbIXOAA 3TOr0 yCTpoiicTea - 0,2 B.

TpaHauctop VT1 MoxHO 3amenutb KT368, KT3102, KT315 nan nobim ppyrum BY
TpaH3ucTopom; VT2 - KT3102, KT315. Bapukan VD1 - KB102, KB117; VD2 - KT522. KaTyLuku
L1, L2 - 6eckapkacHble, BHyTpeHHuW guameTp - 0,4, puametp nposopa - 0,8. L1 - 3 BuTkKa,
L2 - 7 BUTKOB; NepeknrovaTens ananasoHos - MN2K.

MpaBunbHO cobpaHHbI M3 WUCMpaBHbIX 3neMeHToB YKB-TIOHEp npakTuyecku B
HacTponke He HyxpaetcA. [Mpu HeobxopgumocTn 6onee TOUHAA HaCTpOWKa Ha rpaHuubl
AmanasoHa focTuraeTcA M3MeHeHeM napameTpoB KaTyLek MHOYKTUBHOCTEN, Hanpumep,
UX PacTArMBaHWEM U CXKATUEM.

Bbiwwe paccmoTpeHHble cxeMbl YKB npneMHunkos 6biin MoHopoHnYeckumin. OgHako
AnA nobutenen KayecTBEHHOro0 BOCMPOW3BEOeHMA 3Byka rnaBHaA 3apjaya - nosyuuTb
ctepeocurdan B YKB pguana3oHe. OpgHa M3 CxeM CTEPEOREKOAEpPOB, paspaboraHHaa B.
3noposuesbiM 13 T. leopruescka CraBpononbckoro kpaa (Papuo 1/99), nokasaHa Ha
puc.13. JTiobon, paxe camblii MPOCTONA U [ELUEBLIN KapMaHHbIi YKB pagnonpuemHuk c
punanasoHom 88...108 MIL, fONONHEHHbIA HECNOXHBIM CTEPEOAEKOAEePOM, NO3BOSIUT BaAM
npocnywarb C BbICOKUM KavyeCTBOM My3blkajbHble MNporpaMMbl CTepeoOHUYECKOrO
pagMoBELLAHNA MO NPUEMHUKY 38 HECKOSBbKO MPUBEH.

Bbibop MMMOPTHBIX MUKPOCXeM AAA cTepeopekopepa 0byCnoBieH OTCYTCTBUEM
OTeYeCTBEHHbIX aHanoroB. beinu ncnonb3osaxsl u3penua coupmel "PHILIPS": TDA7040T -
CTepeofeKoaep 4acToTHO-MOZyNMpoBaHHbIX curHanos ¢ ®AMNY wu TDA7050T -
CTEPEOYCUNUTEND C BbIXOLOM Ha rOSIoBHbIE CTEPEOTENEROHDI.

KomnnekcHbin ctepeocurdan (KCC) Ha ctepeopekopep b6epetca ¢ Bbixogpa AM/MM
[AemMopynAaTopa MUKPOCXeMbl NpuemMHuka. ObpaTtute BHUMaHWe, 4T0 B MOHODOHUYECKO
KOHCTPYKLMW NPUEMHMKA CNEKTP AeMOOyNnMpoBaHHOrO HM3KOYaCTOTHOrO curHana ecerga
orpaHuunsaetcA. O6bIYHO 3TO KOHOEHCATOP MEXAY BbIXOLOM AemopynATopa (4acToTHOro
peTekTopa) M o6LWMUM MPOBOAOM, YTO CHVDKAET YpOBEHb LIYMOB B pexume "MoHo". B
CTepPeodPOHNYECKOM BapuaHTe paguonpueMHuka AnAa rnosyyeHnA XopoLuero pasgeneHua
KaHasioB Hapo YMEeHbLUUTL eMKOCTb 3TOro koHgeHcaropa go 0,015 mk®.

TexHuyeckne XxapakTepuCTUKU CTEPEOdEeKodepa: pasfenieHWe KaHasnoB He Xyxe
26 ob; HanpaxeHnue nutaHuAa 3 B; notpebnAembin TOK B cTepeopexume 10 MA;
MakCUMMasibHOe HEUCKaXXeHHOE BbIXOLHOE HanpsxxeHue Ha Harpyske 32 OM 1 B (B KaxxgoMm
KaHane).

KomnnekcHbIn cTepeocurHan yepes koppekTupytowwyto Lenb R1C1R2 noctynaet Ha
BXO[, cTepeopekofepa (sbiBog 8 mukpocxembl DA1). B cTepeopexmme KOppeKTMpytoLLan
Lenb OMNpeaenAeT KayecTBO pasfeneHwWA KaHanoB W Tembp 3ByyaHuA. B uenu

7171 BrnokHoT “Pagioamatopa” Ne 6



YKB npueMHukmn

perynupoBKM OMOPHOr0 reHepaTtopa (BbiBOL 3) MOACTPOEYHbIM pe3ucTtopoM R5
ycTaHaBnmBaeTcA pexxum pabotbl 'YH no HaunyywemMy pasgenieHunio KaHanos.

-+
HL
)’{'A/IJDM i 6
- S -
S
9 JA?
5 - TDA7050T
d 7 8
’ Ré RIBZZIK[) [
T / Ri5
wins_ LU mcond )y | e s
77 G2t RIZ\'\/M &T}d—lr.'lu
£9 022mK L b | ShteA
7 |6 [5 _L1 R
A 5 16
8 2x0 {4 J3om g
, a.01m1 —l 100 mx»
ol Tt o
X 704
o,/f; Gpch 4
47K M VIi, VIZ KT3192A
T /1 120x
L ry 9220 Puc.13

MNocne pekoguMpoBaHWA CUrHanbl JIEBOTO M MPaBOro KaHanos C BbIBOLOB 5 u 6
Mukpocxembl DA1 uepes penutenn R11R13 n R12R14 noctynatoT Ha WHBEPTUPYHOLLME
BXOAbl MWUKPOCXEMbI CTEPEOOHNYECKOrO YCUANTENA 3BYKOBOW 4acToThbl (BbIBOALI 2 1 3
MuKpocxembl DA2).

YCTPOWCTBO MHAOMKaLWUKM CTEPEOOHNYECKOr0 pexumMa paboTbl BbIMOAHEHO Ha
TpaHauctopax VT1 n VT2, B Lenb KONNEKTOpa NOCNEQHEro BkiyeH ceetogmnon HL1. B
otcytctBum KCC Ha Bxope gekopepa (Ha BbiBoge 7 mukpocxembl DA1) ynpasnAtowee
HanpAXeHne UMeET ypoBeHb 0kono 640 MB, KoTopoe noppepxusaet TpaHsuctop VT1 B
OTKPbLITOM COCTOAHUM. TpaH3aucTop VT2, COOTBETCTBEHHO, 3aKpbIT, 1 cBetogmog HL1 npu
aTOM He ropuT. Mpu noAsneHun KCC ypoBeHb ynpaBRAoLLEro HanpPAXXEHNA YMEHbLLIAETCA
0o 200 mB, TpaHsuctop VT1 3akpbiBaetcA, a VT2 OTKpbIBAETCA, 3aropaeTcA CBETOAMOL
HL1, nHamumpya pexum "Ctepeo”.

Mnata cTepeopekopepa (puc.14) um3rotaBnMBaeTcA M3 [BYCTOPOHHErO
ONbrupoBaHHOro CcTeknotekctonuta TonwmHon 1,5 MM. MOXHO wucnonb3oBatb
OOHOCTOPOHHWIA CTEKNOTEKCTONWUT, HO TOrAA OSIA KPenneHwA rHe3pa crepeotenedoHOB
XS1 notpebyetcA npuknentb "mATadkn" M3 QONbMY CO CTOPOHbI YCTAHOBKW AeTanem.
CMmoHTMpOBaHHaA nnara crepeopekopepa ycTaHoBfieHa B HebOMbLIOM 3a3ope Mmexagy
3BYKOBOW rONOBKOW MPUEMHMKA W 3afHeil KpbIWKOW kopryca. [AnA orpaHnyeHuA
nepemeLLleHna ee B rOPU30OHTAsIbHOW MIIOCKOCTW B KPbILWKE KOpnyca MpuemMHuKa Hapo
NpUKNenTb MO MECTy ynop M3 nnactuka. Beicota nnatbl CO CTOPOHbI MOACTPOEYHbIX
pe3uctopos R2 1 R5 He fomkKHa npesbilarb 7 MM, @ CO CTOPOHbI TpaH3ucTopos VT1 n VT2

15
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- He 6onee 9 Mm. YT06bI BbIZEPXKATb 3TU
rabaputbl, cnepyeT NpPUNuBLI BbIBOLOB
NOLCTPOEYHbIX pe3ncTopoB "
KOHOEHCaTopoB  yTonNuTb B nnary,
npeaBapuTesibHO pa33eHKoBaB OTBEPCTUA
cBepnoM 3-4 Mm.

Mpu ycTaHoBKe nnartbl OTPE3KOM
NAMNKORA NEHTbI HEO6XOAMMO M30NMpPoBaThb
METaNIMYECKNA KOPMYC MepeknoyaTena

X negenn. A1 npuemmupa
g%vﬂ f,” [ManasoHoB M y4yacToK  nnarthbl

CTepeofeKopepa, conpukacarLninca ¢
HuMm. [lpoBopa, coeauHAloWwMe nnaty
npUMeMHUKa C NnaTon gekogepa, cnepyet
coenatb anmHon He 6onee 50...60 MM,
yto obecneunt ypobctso cbopkn wu
pasbopkn npuemHuka. lop KpbILKON
OTCEeKa nWTaHuA NpoCBepnuTb ABa
0TBEPCTMA AMameTpoM 3 MM HanpoTtus
HaCTPOEYHbIX LUANLEB MOACTPOEUHbIX
pesncTopos R2 n R5.

Ncrnonb3yemble papuoanemeHTbl: TpaHsuctopbl VT1, VT2 - KT3102A, nopongyt
TaKXXe TPAH3MCTOPbI 3TON cepun ¢ BykBeHHbIMU nHaekcamu ot b oo E; konpexcarop C10 -
47...100 Mk®x6,3 B, manorabapuTHbIn B M30AMPYIOLLEM Yexrie, OCTalbHble KOHAEHCATOPbI
- K10-17B; peauctopbl R2, R5 - Cl13-19a, ocTanbHble - MJ1T-0,125 Br.

CBeToamop, HaCTPOWKK Ha CTAHLMIO CIY)XUT B KQYeCTBe MHAMKATOPa CTEPEopexmma.
B 9TOM crnyyae uHOMKALMA CTEepeopexuma ABNAETCA TakXKe WHOUKauueih TOYHOM
HaCTPOMKN U NO3BOJSIAET YMEHbLIWUTL NOTPebNAEMbIA TOK, WCKSIOYMB OOMH CBETOAMOA.
fApkoCTb CBeyeHMA CBETOAMOAA K TOMY XK€ MO3BOSIAET KOHTPONMPOBATb HanpAXeHwe
nuTaHnA npuemHuka. Ecnv oHo meHee 1,85 B, T0 cBeToamop racHer.

OnTManbHbIA ypoBEHb FPOMKOCTU yCTaHaBnmBaeTcA nogbopom pesuctopos R11 u
R12. TpOMKOCTb 3aBUCUT TakXe OT TuMa NPUMEHAEMbIX CTepeoTenedoHoB. YToObI
YCTAHOBUTb BbIXOQHOE rHe3[0 XS1 cTepeoTenedOHOB B KOPNyCe NPUEMHIKA, C LLESbO ero
dorKcaumm NpocBepeHo 0TBEPCTHE AMAMETPOM 5 MM.

Cxema eLLe ogHoro npuemHuka (puc.15) Ha mukpocxeme K174XA34 onybnvkoeaHa B
kHure Anppuanosa B.W., bopoguna B.A., Cokonosa A.B. "LLINMOHCKME LITYYKM K
YCTPOMCTBA ANA 3awnTbl 06bEKTOB M MHCpopMaumn”. TpueMHuK pabotaet B amanasoHe
64-108 ML, 1 UMeeT YyBCTBUTENILHOCTL HEe XyXke 5 MKB/M, HanprxeHue nutanua 3 B.

Becb BbICOKOYACTOTHbI TPakT, BKNtovaA UM petektop, YBY u retepopuH, cobpaH Ha
ofHoW cneuuanusuposaHHon Mukpocxeme DA1 Tuna K174XA34. 3ta mukpocxema
npeacTaenAeT coboin YBY cmecutenb, retepoauH, YMY, ycunutenb-orpaHunyutens, UM
LETEKTOP, CUCTEMbI LLYMOMOHWXEHWA W CXaTWUA OeBMaLun YacToTbl, KOTOpaA NO3BOSAET
MCNOMb30BaTb HU3KYHD NPOMEXYTOUHYKO yacToty - 60...80 k. Ecnm pobasutb K Hen
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CTepeonekorep, 0 KOTOPOM LLJIa peyb BbiLLe, TO MONYYUTCA KaYECTBEHHBLIN YKB NpueMHuK.

CwvrHan ¢ aHTeHHbl noctynaeT Ha YBY yepes koHpeHcatop C1. YacToTy HacTponku
rerepogmHa onpepenAlT anemenTol L1, C4, C5, VD1. HacTtpoiika Ha cTaHuum
OCYLLECTBAAETCA pe3ncTopoM R1, nameHAoWwmMm HanpAxeHue Ha Bapukane VD1 tuna KB
109.

B kauectBe @MY . C8, C9, C11- 0,4 Mx@ R4 330
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NPUEMHMKA MOXET BbiTb 10ObIM, B TOM uncne n Ha mukpocxeme K174XA10. MocToAHHbIE
pesuctopbl Tna MJTT-0,125. Katywka L1 - 6eckapkacHaA, ¢ BHYTPEHHUM gmMamMeTpom 3
MM. OHa nmeet 7 ButkoB nposoga M3B.0,31. HacTtpoiika 3akntouaeTcA B NpaBusiibHOM
pacnonoXxeHun guanasoHa NoacTponkon KoHpeHcaropa C4.

NMobutenbckme pguanas3oHbl MOryT O6biTb  AOCTYMHbI ANA  NPOCAYLIMBaHWA
HabnopgarenAMu Npu HECNOXHBIX Nepefenkax BelatenbHblX MPUEMHIUKOB. Ho HaxopAaTeA
yMEfbLbl, KOTOpble YXUTPAKTCA MCMonb3oBatb YKB pguanasoH OnA peTpaHcnauuu
nobuTenbCKMX gnanasoHoB, B TOM yucne u ¢ AM, 1 ropasgo Huxe no vactote. AnA yero
3TO HYXXHO, 3TO0 yXKe apyroi Bonpoc, Ho BoT [1. Mapkep VK3YE n3 Asctpum (http:/www.
alphalink.com.au/~parkerp/project.htm) npegctaBun Takoe CBOe NpefcTaBfieHUe O
BO3MOXXHOCTWU WCMONb30BaHWA BellateNisHoro npuemHuka FM pguanasoHa 6e3 ero
nepenenkn ana NpocnyLwmBaHuA guanasoHos 3,5 M, n 7 M.

[maBHaA MAeA TakoBa: MOXXHO PacrofioKMTb PETPAHCAATOP CTaLMOHAPHO AOMa, a
CaMOMy HaxoguTtbcA B Noboi KOMHaTe, Ha ynuue uiav B asTomobune. Kpome Toro, ona
HauMHaOLLLMX NOCTPOMUTL AaXke NPOCTON pecusep B NOSHOM KommekTe oT YBY go YHY He
BCerga BO3MOXHO, a 34ecb npepnaraetca 6onee npocToii nyTb.

HyxHo cobpaTb CamMOCTOATENIbHO KBApLEBLI aBTOreHepaTtop Ha OfHOM
TpaH3ucTope (puc.16), nonocoBoin UALTP Ha HYXHbIA NHOOMTENBCKMA AManasoH,
petektop 6ueHwid Ha AByx guopax, cunerp HY. MMotom kynutb Habop peTanen pnA
paguoMuKpodoHa unu coenatb camoMy No TeM onucaHuAm, Kotopble Bbinn gaHbl B BP
3/04, ypanutb U3 CXeMbl MUKPOCOH W MOLCOEOMHWTb Ha 3TO0 MecTo Bbixog OHY.
PetpaHcnATop rotoB. Tenepb HacTpoinTe cBOW YKB nNpuMeMHUK Ha 4actoTy paguvoMUK-
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pochoHa v npocnywmeanTe ctaHumum, paboratoLive B NOOUTENBCKOM AnanasoHe.
ABTOp 3aknounTenbHon cxembl YKB npuemtuka puanasoHa 88-108 MI MNeppo um3
Wcnanum cuntaet, uto Hambonee yoauHoe NpUMEHEHNUE paayontobUTENBCKUX YCUIUIA - 3TO

pykamu

unccneposaHne FM pmanasoHa, 0cobeHHO ¢
NMOMOLLbIO MPUEMHMKA, CHOENaHHOro CBOUMM

(pnc.17), Tem 6Gonee u4tO €ro nerko

coenarb ¢ NoMOLLbIO Habopa MUKPOCXEM.
Mwukpocxema TDA7000 ABNAETCA MNOJSHbLIM

CynepreTepoayHHbIM NPUEMHUKOM CO BCEMMU

ero npobnemMamu, yxe 3apaHee PeLUEHHbIMU

Tpommorchopures MHXXEHEPaMt-KOHCTPYKTOpamu. B uune umeerca
YCUNNUTENb  BBICOKO  4acToOThl,  KOTOPbINA
Wupukatop  Beikniovarens HacTpoeyHblit KOHAEHCATOD yBenuumsaet YYBCTBUTENBHOCTb
Puc.17 o5 WA CMECUTENb, MECTHbIl EeTEepPOAVH,
YCUAUTENb MPOMEXYTOUYHOIN YacToThl,
C3=]= R3 c10{ c14[a300 [EMOLYNATOP M [aTYMK MOSYaHWA -

cilg |g 2™ |cs mlhig [C18]cis BCE 370 B umne 20x6 MM.
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Cxema BbICOKOYACTOTHOW YacTu
npuemHuka Ha MC TDA7000 nokasaHa
Ha puc.18. Bbikntouaresnb
“IPOMKOCTb” MCNONb3YeTCA B COCTaBe
NepemMeHHOro pesuctopa perynatopa
rpomkoctn YHY un cnyxut gna
BbIK/IIOYEHMA 3BYKA B  pexXume
MonYaHuA. Bbixon, ayamo
MOAKMNOYAETCA K aHaNorM4yHOMY BXOAY

Bbixog
ayauo

YHY, cxema kotoporo Ha MC Tuna
TAA300 nokasaHa Ha puc.19.
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Karywka L1 nmeet 6 ButkoB nposoga tuna MaJ1-0,6...0,8 MM gamHon 10 MM 1 6 MM

B auameTpe. MopcTtpoeyHbln koHpaeHcatop 2...30 nd.

ABTOpP MPEmyCMOTPEN, YTO MOryT BO3HWKHYTb TpyoHOCTW B npuobpeteHun MC
TAA300, nosTomy nNpuBen ansrepHaTUBHbLIA BapuaHT Ha nonynAapHoin MC LM386, kotopan
no3sonAeT Bam ctpoutb ycunutenn HY ¢ pasHoobpasHbIMU CXEMHBIMW PELLEHUAMMU: OT
CXeM C MUHUMYMOM KOMMOHEHTOB [0 CIOXHbIX MHOroYMnoBbIX MoLHbix YM3Y. Cxema

YHY Ha MC LM386 nokasaHa Ha puc.19, a KOHCTPYKLWA NpMemMHuka - Ha puc.20.

| E2

6optcetn aBTOMOOWNA, B MOLLHbIX CTABUNBbHBIX
UCTOYHMKAX MUTAHWA HEMPEPLIBHOMO U MMMYSbCHOro

NEencTBuA.

Yctporictea TL43XXC npepgHasHayeHbl AnA
paboTbl B AManasoHe Temneparyp oT 0 go 70°C, u
TL43XXI - o7 40 o 85°C.

DOyHKUMOHanbHaA

cxema

perynatopa

nokasaHa Ha puc.2. W3 pucyHka BMOHO, YTO Ha ero
BXOA,e CTOUT KOMMapaTtop, KOTopbIii cpabarbiBaeT npu

cs | call
100nnJ— 400MK 80m
x{op + x10B ' VD1
c NC N |7/
0,64MK ] y
x10B 5o + c6
+ L +
.__| + .7 TAA300 , 200MK
2 Tpomkocts| xiop | 4.5...9B
—4Bxon T v g 1 R3 _
— | ayauo G £l
€5 25mK R2 25K 470
x{10B R1 C7 =
47 0,047mK
Puc.18 Puc.19
None3HaAa uHpopmauuma
TL431, TL431A
TL431, TL431A, TL432 ynpasnAemble — 11 Karoa
napannenbHble PerynATopsl ¢ TpeMA BbiBOAAMM, cf:;‘;“ ; ‘: X:gh
3aaHHOWN TennoBomn CTabunbHOCTLIO (puc.1). avon 03 o) Avon [ Ol Ana
BbixopgHoe Hanpaxexve 2,5...36 B, tunosoe 4 5 ||| Ynp.
BbIXOQHOE  MONMHOE  conpoTuBneHue 0,2 Owm. 42, L3R
BbixogHaA LUenb Ha  akKTUBHbIX  3NeMeHTax Karon d: .
06€eCTIeUNBAET KPYTYHO XapaKTepUCTUKY BKIKOYEHNA. c:”‘ w2 T
3TN  yCcTpoMUCTBa NPEBOCXOAHbI AfIA  3aMEHbl P gz 4] Katop
CTabUNUTPOHOB BO MHOMUX MPUMEHEHUAX, B
YaCTHOCTW [ONIA  PEryfMpoBaHWUA  HanpPAXeHWsA Puc.1
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MonesHaA nucopmauma

PaBEHCTBE HaMPAXEHWA Ha YMpasfAOLLEM W OMOPHOM Bxogax. B pesynsrate Ha 6asy
BbIXOAHOrO TPaH31CTopa MNofaeTCA Takoe 3HaYeHue CMELLEHWA, KOTOpOoe ycTaHasnmBaer
HY>XHbIN UMMERAHC TPAH3UCTOPA, a CIef0BaTeNbHO, HYXXHOE HaNPAXEHWE Ha KOMIIEKTOpE.
Mpu 3TOM TOYHOCTb YCTAHOBKW HanpaXeHuAa He xyxe 1..2%, B 3aBUCMMOCTU OT
Temneparypbl. BxogHo Tok yrnipasnsawoLLero anekrpoga 0,05...10 MA, BbIXOOHOW TOK Katopa
100...150 MA. YnpasnatoLuee HanpaxeHue 2,44...2,55 MB.

Hwxe npuvBORATCA TMNOBbIE CXEMbI BKNOYEHUA perynAaTopa TL431 (TL432
OTNIMYAETCA TONIbKO UCMONHEHWEM KOpMyca) B BUAE NapanfienibHoro perynAtopa (puc.3),
TOYHOrO MOCefoBaTeNbHOro perynAatopa (puc.4), TouHoro perynAtopa 5 B Ha 1,5 A
(punc.5), Taiimepa 3apepXKn BKIHOUEHMA (pUc.6), 3 EKTUBHOMO TOYHOIO UCTOUHMKA 5 B,
(pwnc.7), TouHOro orpaHnuMTENA Toka (puc.8).

N Hanpsaxepue
R1 V()"‘(1 + %)VV"P- GaTapen
Vo

Hanpsxenue
Garapeu

Vynp. —* TL431
Macca
*) R1 oGecneyuaeT Tok katoga Gonee 1 mA
NpY MUHUMANBHOM HanpsXeHun OaTapen

Puc.3 " Puc.a

Bxoa Boixod vg ~ 5B

2k

= RXCXI"(ﬂBﬂ—vanP)

T
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CnpaBoyHuk bP

KP174XA34AM - unterpanbHana cxema YKB npuemuuka ¢ UM (aHanor MC7021)
MNpeoHa3HayeHa onA npuema u 06paboTku CUrHanoB C YaCTOTHOM MOAyNALMEn u

ycuneHnAa  CuUrHanos HU3KOW  4acToTbl npu ctepeonpuemMe COBMECTHO CO
cTepeopekonepoM. @yHkunoHanbHaA cxema KP174XA34AM nokasaHa Ha puc.1.
Filter 2 Filter 2
DEC3 INRC our DEC2 098 IN HF 1F2 11 E
Cl k Ucc
60 l AKTHBHBIN
fox) OUILTP |
YCUIHUTEJb 150 my
HY YCUIIMTEJb k Uce
BY HUCTOYHHUK
RS 16K TOKA
BECIUYMHAS c2 150 -
HACTPOWKA x Uce R
(MEPEKJIOYATEJIb) 47K
R4 TEHEPATOP, Rio 12K
__|ycnmTens | 4K - VIPABJISEMBbIi
A HATIPSOKEHHEM
YCHUJIMTEJIb- -
¥ - OTPAHWYMTEIH [ AI;T#HBL%M
®A30BbIN ®A30BBIH 4 il ny
OUIIBTP OUIILTP CTABHJIM3ATOP MCTOYHHK
v \ HATIPSDKEHUS TOKA s RL2
- T T 47K
YACTOTHBIH
JETEKTOP KOPPEJIAITOP e
Filter Filter oy U GET DEC1  Filter Filter
LF/1 1F2 0 “ PMC - 1 IF/1 IF2
~ 16 15 14 13 12 11 10 9
BHewHun Bup, MWKPOCXeMbl NMokasaH Ha H-H H-H H-H H-H H-H H-H H-H H-H
puc.2, onucaHve BbIBOQOB - B Tabn.1,
3NEeKTPUYECKNE napamMeTpsl - B Tabn.2. K174XA34 P
Tabn.1 YAYAYAYAYAYAYAY;
1 23 4,5 6 7 8
Buie.] Curnan Onucanue PMC 2 Taéﬂ 2
1 Filter LF/1 BeiBoa, 1 punbTpa HU3KON 4aCTOTHLI
2 Filter LF/2 BbiBog 2 GUALTPA HU3KOMN YACTOTHI Mapametp Cum- | Emm-| Yonosus | SHauenve
3 oV O6wWwui BbIBOA, BON | HALA | U3MEPEeHnsa | Muu | Makc
4 Ucc BblBOA NUTAHUA OT MCTOYHUKA HANPAXeHUs U =278
5 GET BbiBOA, KOHTYpa reTepoavHa E:';fg; osar;arggl:xerme ousem| MB | U-12vkB | 43
6 DEC 1 BbiBog, 6510kMpoBkm 1 f=69MI'y
7 Filter 1 IF/1| BoiBog, 1 punbTpa 1 NPOMEXYTOHHOW HACTOTb! U..=2,78 1.41
8 Filter 1 IF/2| BbiBoa 2 punbTpa 1 NpOMEXYTO4HON HaCTOThI E:;gg;oe Hanpsxenme Umm mB Uo_c1 ,omB | 60 xl’.l
9 E BbIBOZ, YPOBHS HANPSXEHHOCTU NOAst Hacrote! fi='59MrLl O1LFFM
10 | Filter 2 IF/1]| BoiBoa 1 punbTpa 2 NPOMEXYTOYHON YaCTOThI |
11 |Filter 2 IF/2|BbiBoa 2 GunbTpa 2 NpOMexyTodHoi 4acTotsl| | TOK notpebnexus o« MA | U, =338 - 10
12 IN HF Bxoa BY Kot omman oomatmomm . - = .
:i (;)51?52': — Buisoa 6nom£>osxv| 2 amnauTyaoi mogynaumn | O | A
bIX0A, 3BYKOBOU 4aCTOTh!
15 IN RC onﬁ oﬁiarnoﬁ CBA3N Omiowere curkan/wyw | Nn_| a6 40 -
16 DEC 3 BbiBoa 610kMpoBKY 3 Koagd Trapmonuk | Kh | % - - 2.5
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3aparouime reHeparopbl

3apatowme reHeparopsbl (3I) cnyxar B pagmodneKTPOHUKE UCTOYHMKaMK curHana. B
HW3KOYACTOTHOM 0B1aCTM WX CUrHasbl CyXar AnA BOCNPOU3BEAEHUA Pa3NNYHbIX 3BYKOB,
B OCHOBHOM [NA CUMrHanM3aumun, U3MepeHua 1 My3blkanbHbIX MHCTPYMEHTOB, B 06nacTu
pagunoyactotHoro cnektpa 3 CO3[AKT HECYLUYH 4acToTy, KOTOpaA W3fyvyaetcA B
MPOCTPAHCTBO, HECA B CBOEM COCTaBE MONE3HYH MHAOPMauuto. leHepatopbl Apyrux
AManasoHoB, Takue, Kak MHpakpacHoro usnyvenua (VIK), nasepHble U peHTreHOBCKUE
MeHee OCBOEHbl papguontobutenamu, xotA MK reHeparopbl nHorga Mcnonb3ytorcAa AnA
ynpasneHua npubopamu u oxpaHbl nomMeweHuid. CywecTsyeT Takke 60MbLUON Knace
reHepaTopoB CUMrHaNOB CMeLManbHON OOPMbI, CPEAMN KOTOPbIX YaLLle BCEro UCMOJb3YHTCA
reHepaTopbl NI006pa3HOro HaNPAXXEHUA, reHepaTopbl LyMa U UMMNYNbCOB.

B kauecTBe 3" MOryT BbICTyNaTh Kak NpoCTble aBTOreHeparTopskl, BbIAKLWMUE CUrHAN
(PVMKCMPOBAHHOW YacTOThbl, TaK W CIIOXHble YCTPOWCTBA, Ha3blBaeMble CUHTE3ATOpamu
YacToOT, Ha BbIXOAE KOTOPbIX (POPMMPYIOTCA CurHanbl 060/ 3afaHHOW 4acToThbl B
onpegeneHHoM AnanasoHe.

B konebatenbHble CUCTEMbI 3afatoLLMX FEHEPaTopoB C LEeNbl MNOBbILIEHMA
CTabuNbHOCTU YacTOTbl BBOAATCA (PUKCUPYHOLLME 3JIEMEHTbI C BbICOKOW BOOPOTHOCTLIO,
Hanpumep: KBapLEBble Pe30HATopbl, (OUALTPbI M PEe30HATOpbl HA MOBEPXHOCTHO-
akyctuyeckux BonHax ([MAB), OManekTpuyeckue W ppyrue 3NEKTPOMExaHW4eckue
cuctembl. C opyron CTOPOHbI, B YCTPOMCTBAX YNPOLLEHHOrO BUAA C LieSbH0 COKpaLLEHMA
obbema wn 3atpar Ha wusrotoBneHuwe 3 penawT C MNepecTpoMkoW 4acToTbl, YTO B
ONPERENEeHHON Mepe CHWXaeT CTabusibHOCTb 4acToTbl, OQHAKO NO3BOSIAET MEPEKPLITb
onpegeneHHblii auanas3oH 4actot 6e3 OOMNOMHUTENbHBIX KOMMYTauui, TOMbKO 3a CYeT
M3MeHeHMA napaMeTpoB koHTypa 3r.

OcHoBoln paboTbl aBTOreHepaTopoB Kak NEepBUMYHbLIX UCTOYHMKOB CUrHana ChyxuTt
ycnosue 6anaHca a3 u amnauTyn. He BOaBaAcb B MateMatuyeckume COOTHOLLEHMA,
OTMETUM, YTO ANA BbLINOSIHEHMA ycnoeuA 6anaHca a3 HeobxoouMMo curHan ¢ BbIXOAa
reHeparopa nopatb Ha ero Bxog B dase C WMEKLWMMCA HA BXOAE CUrHASIOM
(nonoxutenbHaAa obpatHaAa ceA3b [MOC), a BenuumHa curHana OC onpepenAeTcA
ycnosveMm b6anaHca amnauTym, To €CTb OH OOSMKEH OblTb BOCTATOYHLIM, YTOObLI NEPEKPLITH
noTepu curHana B konebatensHom cucteme.

W ecTecTBeHHO, B aBTOreHeparope AoKHa CyLLEeCcTBOBaTb konebaresibHaa cuctema,
3anacaroLan dHepruto konebaHuin, KOTOpbIe BO3PACTatoT C HAYaNoM npoLecca reHepauum
OT YPOBHA COOCTBEHHbIX LIYMOB A0 PACCYETHOrO0 YPOBHA MNEPEMEHHOr0 CUrHana.
KonebarenbHble CUCTEMBbI CTPOATCA HA PEAKTUBHbLIX 3fIEMEHTAX, B CBA3HbLIX NPUEMHO-
nepeparLyx yCTPOMCTBax ualle Bcero npumeHawtcA LC KOHTYpbl, B 9NIEKTPOHHbIX
YCTPOWCTBAX M KOMMbIOTEPHOW TEXHWKE, TAE MCMOMb3YTCA UMMYSbCHbIE CUrHambl W
MUKPOCXEMHbIE YCTPONCTBA, NpuMeHAtoTcA RC cuctembl.

HauHem 0630p ¢ 3 pagMo4yacToTHOrO AManasoHa, B KOTOPOM MCTOPUYECKM OHW
noAsunucb nepsbiMu. Heckonbko LC reHepaTtopoB, cCoOpaHHbIX MO KNacCUYeCKom
TPEXTOYEYHON CXEME, KOYYHOT U3 OOQHOrO M3AAHWA B APYrOW Y>Ke MHOrO AECATUNETUR, 1
Ka)Xpoe HOBOE TMOKONeHne OTKpbiBaeT ux pnA ceba cHoea. Hanpumep, Ha puc.1, 2
1306paxKeHbl UHAYKTUBHBLIE TPEXTOUEUHbIE CxeMbl LC aBToreHepaTtopoB M3 yyebHuka no
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3aparowme reHeparopbl

paguonepeparLwmyM yCTPOMCTBAM, a Ha PUC.3 - eMKOCTHaA TpextoveyHasa cxema. B
KayecTBe OTCTYMSIEHWA HAMOMHMM, UTO B TPEXTOYEUHOW CXeMe aBToreHeparopa ee
Xapaktep OnNpemnenAeTcA no TOMY, KakK pacnpefeneHbl pPeakTUBHbIE JNIEMEHTbI
KonebarenbHON CUCTEMbI MEXAY TPEMA BbIBOAAMMW aKTUBHOIO 3feMeHTa, byab To namna
VAW TPaH3WUCTOP. MHOYKTMBHOM CUMTAETCA TPEXTOYKA, B KOTOPOW HA BbIXOAE M B LEnu
06paTHOI CBA3M CTOAT MHOYKTUBHOCTU, & B KAYECTBE NMPOXOQHON PEAKTUBHOCTYU BLICTYNAaeT
eMKocTb (aBe yactn L1, C1 Ha puc.1, 2), B EMKOCTHOI TPEXTOUKE BCE HA0HOPOT: EMKOCTH
CTOAT Ha BbIXOAE W B Lenu 06paTHOM CBA3W, a MHAYKTUBHOCTb ABNAETCA npoxogHon (C2,
C3, L1 Ha puc.3).

+128

R3
30k

O

c100mk 2] wn
|

§1 00 2N2222|
| 0,01

Puc.1 Puc.2

|_
LN
o

YacToTa aBTokonebaHuii onpepenAetcA no oopmyne
1
B 2pVLCcym ’

roe 1/Ccym=1/C1+1/C2 (puc.1), 1/Ccym=1/C1 (puc.2) wnm 1/Ccym=1/C1+1/C2+1/C3
(pnc.3). CneposatenbHo, yactota 3l Ha puc.1 pasHAetcA 4,5...12,5 MIL, Ha puc.2 -
15 M, Ha puc.3 - 5,6 MIL.

Ewe opHa pasHoBmpHOCTb 3 C EMKOCTHOW TPEXTOYKOA B cxeme C obwum
konnektopoM no BY npepgnoxeHa A. BaH PooHom VA3AVR un3 KanucopHuu
(http://www.uoguelph.ca/~antoon/ circ/circuits.htm) (puc.4). KaTywka koHTypa HamoTaHa
Ha KapaHpaw BWTOK K BUTKy nposogom [19/1-0,35 8...10 ButkoB. [pu MmetoLLmxcA
3HaAYEeHNAX eMKOCTEN 4vacTota reHeparopa coctasnAeT 88...108 MI. leHepatop MoXert
MCMOMIb30BaTbCA  Kak
OCHOBa [ANA MOCTpOe-
HMA nepegatynka FM
pManasoHa, ecnu no-
patb Ha ero Bxop HY
curHan, a K Bbixogy
NOQKNIOUUTL AHTEHHY -
O] vnposog pauHon 20...
25 cmM. lMevatHaA nnara
3l nokasaHa Ha puc.5.

2N3904

R2
1K

Puc.4
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3aparowme reHeparopbl

BonnoweHne upen ucnonb3osartb MynstuBubpartop B kavectse LC reHepatopa
npeacTaeneHo Ha cawte http://zpostbox.chat.ru. B cxeme reHepatopa (puc.6) npwu
BK/IHOYEHUN NUTaHMA Yepe3 pesuctop R1 HauuHaert

DD1 1 c1 DD1.2 c2 3apaxartbcA koHgeHcatop C3, no Mepe yBennyeHuA
& L| & E;_”__> HaNpAXEHA Ha C3 nornyeckne anemMeHTbl NepexopAT B
680 680 HEYCTONUYMBOE COCTOAHWE, HauMHaeTcA KonebatenbHbli
DD1 R2 +9B R3 NPOLLECC, YacTOTa KOTOPOro ONpeaenAeTcA napaMmeTpamu

561NA7 68k 68k nocnenoarenbHbIX koHTypoB C1L1 u C2L2.
L1 RT ¢&L2 B yctanosumBliemcA pexume, npu C1=C2 n L1=L2,
™ HanpAxeHne Ha C3  COOTBETCTBYET  MOSIOBMHE
C3 HanpAXeHWA nuTaHuA, M Ha Bbixogax DD1.1 n DD1.2

T o1mx

npucyTcTeyeT MmeaHap. Bxogbl anemexTos DD1.1 1 DD1.2
copepXar 3alluTHble Auopbl, KoTopble WyHTMpytoT LC
KOHTYP, NMO3TOMY B KOHTYP BKJTHOUEHbI peaucTopbl R2, R3.
+9B — Karywku L1 n L2 HamarbiBanucb Ha Kapkacax guameTpoM 8 Mm
Tvm 16144 C MOACTPOEYHMKAMM U3 dpeppuTa,u copepxany no 40 BUTKOB NPOBOAA
M311-0,3, pabouan yactoTa - okono 1ML, HanpAxxeHwe nutanua 9 B. K
Puc.7 OOHOW W3 WAYKTMBHOCTE MOXHO MNOOKMOUMTL Bapukan (puc.7),
ue. MONyYMTCA CXema C PerynmpoBKOi YacToTsl ¢ Bapukana VD1.

B nnanasoHe YKB HauvHana ¢ yactot 6onee 200 M, npyMeHAOT MUKPOMONOCKOBbIE
fIMHUM ONIA CO3AaHUA PEaKTMBHOCTEN MPAMO Ha nevatHbix nnarax. Mpumep Takoro 3I
nokasaH Ha puc.8. MukpononockosaA NMHMA UMEET TakuMe napameTpbl: AjuHa 38 MM,
WwupnHa 2,5 MM, otBof, AnA Bbixoga Ha 50 OM - Ha pacctoAHum 0,15 oblieit auHbl
nonockn. lpu  ykasaHHbIX Ha CcXeme
napamerpax yactoTa 3r MOXET
ycTaHaenmearbcA B npegenax 350...500 MrIu,.
BbixogHaA MOLWWHOCTL reHepartopa 65...150
MBT, cTabunbHOCTb YacToThl Ha yposHe 10°3.
Y106bl NOOHATL CTAOMABLHOCTL A0 3HAYEHWI
(1...5)10"5, HY>XHO MOMECTUTbL BHYTPU KONeHa
BuXoA  \MUKPOMONOCKOBOW NMHUM AMANEKTPUYECKYHO
BCTaBKy C OTHOCWTENIbHOW [U3NEKTPUYECKON
NPOHMLAEMOCTbHO 5...7.

Boobwe, onA crabunusaunu 4acTtoTbl yalle BCEero MpUMEHAKTCA KBapLEeBble
pe3oHartopbl. bonbLuyto nopbopky kapuesbix 3I onucan O. benoycos 13 Yepkacckoi 06n.
(PI1 6-7/2000). OH cnpaBeafiMBO 3aMe4aeT, YTo OTHOCUTENbHAA HECTAbUIbHOCTb YacToThI
aBTOreHepaTopoB, BbLIMOMHAEMbIX HAa pe3oHaTopax B Buae LC-KOHTYpoB, 06bIYHO HE HUKe
10-3, notomy u4To [OBpPOTHOCTL LC-kOHTypa 06blMHO He Bbiwe 200...300, a TpebyetcA
[0/roBpeMeHHanA OTHOCUTENbHAA HECTABUNbHOCTbL YacTOoThI He Xyxe Yem 10°5...10°6- Takyto
CTabunbHOCTL MOXHO 06ecneunTb, MPUMEHAA KBapLLEBble Pe30HaTopbl, HOBPOTHOCTbL
KoTopbIx coctasnAet 104...106.

Ha npakTuke pacnpocTpaHeHbl ABa BUAA KBApLEBLIX rEHEPATOPOB: reHepaTophbl, B

Puc.6

R100K C 2200
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3aparowme reHeparopbl

KOTOPbIX KBapLeEBbIN pe3oHaTop ABMAETCA 4acTbio KonebaTenbHOro KOHTypa U
9KBWBANEHTEH WHOYKTUMBHOCTW, Takme 3 HasbiBatOT OCLMANATOPHLIMW; reHepaTtopbl, B
KOTOPbIX KBApLEBbIA Pe30HATOP BKMKOYEH B Lenb obparHoW CBA3W, MCMOMb3YeTCA Kak
Y3KOMOMOCHbIN OUALTP U SKBUBANEHTEH aKTWBHOMY COMPOTUBIEHWUIO, WX Ha3blBaKOT
OUNETPOBBLIMU.

RS 330 OCUMNIATOPHAA CXemMa KBapLeBoro
_[_ {1 >+Un  reHepatopa C KBapLLEeM MEXLy KONeKTopoM v
< 6asoit,  BLINONIHEHHAA MO  CXemMe C
R1 7 )
7| 24k ﬁ%n Io'm' K 3a3€MJIEHHBIM  SMWUTTEPOM  (EMKOCTHaA
BQ 10Mry (5 2 TPexTouKa) NpuBeaeHa Ha puc.9.
._l L n IHBNK
1 : B HacToAllee BpemMA eMKOCTHaA

TPEXTOYKA HAXOOMT LUMPOKOE MPUMEHEHWE B
pmanasoHe 4actor go 22 Ml npu pabote
pesoHartopa Ha OCHOBHOIA YacToTe U 00 66 MIy
npu BO3OY)KOEHUN Ha TPETbEN MexaHWU4ecKon

|}I]$§k T[,t';g fg‘h T‘g‘}UTg?ﬂ rapmoHuke (pwuc.10). AsToreHepartop C

KBapLLEBbIM PE30HaTOPOM Mexnay

L Puc.9  yonnektopom u 6asot B cxeme c

3a3eMEHHbIM MO BBICOKO  4acToTe

_J._ X%U_)mn 3MUTTEPOM He CKJIOHEeH K napasuTHbIM

" gék BbX.  KonebHaHMAM Ha aHrapMOHUYECKIX 0BEpTOHaX,

I / Lk Led NMEET NPEBOCXOAHYK CTABUNLHOCTL YacToTbl

o1 MNP M3MEHEHUM MUTAIOLLEr0 HaMPAXEHNA W
0.047wc| 6Q 27L"r“ TeMMepaTypbl OKPYKatoLLEi Cpefb.

BnuAHMe  M3MeHeHW  peakTUBHbIX
PV rnapamMeTpoB TpaH3ucTopa, 3aBUCALLMX OT

1 L‘ KT3066 HanpAXeHnA nuTaHua n BpEMEHM,
s ocnabnaerca ¢ poctom emkocten C1, C3
(puc.9), T.e. ¢ npubnwmxeHnem paboyen

68
#| 10K 5% 1%% I‘%D:[ YyacToTbl aBTOreHepaTopa K rpaHU4YHOMY

3HaveHuo. OpgHaKo Ype3mMepHoe yBenuUeHue
Puc.10 €MKOCTEN MPWBOAMT K YXYOALUEHWUK YCNOBUN
€amoB030yXOeHUA, 1 BO3pacTaeT pacceua-
eMaA Ha pe3oHaTope MOLLHOCTb, YTO BEOET K YBENUYEHU HecTabunbHOCTH
reHepupyeMon 4acToTbl. [10 TEXHUYECKMM YCIOBUAM paccemBaemMan MOLLHOCTb Ha KBapLe
orpaHuyena 1...2 mBT, ogHako B gmManasoHe yacTtot 1...22 Ml npu Takow paccevnBaemom
MOLLLHOCTM 4acToTa MOCNefoBaTeNlbHOr0 pe30HaHca 3aBUCUT OT pPacCeMBaeMon
MOLLHOCTM, a ko3hmLMeHT nponopumoHansHocTu coctaenAet (0,5...2)10°0 Mu/mkBr,
NO3TOMY 1A BbICOKOCTabUIIbHbIX rEHEPATOPOB paccenBaeMyto MOLLLHOCTb Ha pe3oHarTope
cregyet orpaHnymTb BennuuHoin 0,1...0,2 MBT.
Mpn BO3BYXAEHWM KBApLEBOrO pe30oHaTopa Ha HEYETHbIX MeXaHU4YecKux
rapMOHMKax KeapLa BMeCTOo pe3uctopa R3 BKMHOYAKOT KaTyLKy WHAYKTMBHOCTM Lk
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(pwnc.10). Ha vacTtote reHepaunm KoHTYp LkC4 pomkeH MMeTb eMKOCTHOE CONPOTUBEHME,
T.6. €ro pe3oHaHCHaA 4actoTa Jo/KHA ObiTb HWXE YacToTbl reHepauuu. NapameTpsbl
KOHTypa cnegyet Bbibuparb Tak, utobbl ero cobcTeeHHan yacTora coctasnana 0,7...0,8 ot
YacToThl reHepaumun. B pesynsrate KOHTYP MMEET eMKOCTHYHO NPOBOAWMOCTb Ha YacToTe
HeobXoaAMMON FapMOHWKKM, YTO WCKIOYaeT BO3MOXHOCTb reHepauunm Ha HU3LIKUX
rapMOHMKax U OCHOBHOI YacToTe.
. o B ocumnnATopHbIX reHepatopax, paborarowmx Ha
R4 510 tUn  YacTote Bbile 22 MI, pe3oHatop 06bI4HO BO3OYXAAKOT
Ha 3-/ unn 5-n rapMOHWKe, HO HE Ha Bonee BbICOKKX,
TaK Kak CU/IbHO CKa3blBaeTCA BIMAHWE NapannefibHoM
EMKOCTW KBapuepepxarend. Yalle, yem npusegeHHan
Ha puc.9, NMPUMEHAETCA EMKOCTHaA TpexToyeyHanA
CXemMa KBapLueBOro reHepatopa C KBapLeBbIM
— |_> pe3oHaTopoOM MeXAy KOonnektopom 1 6a3on B cxeme
BKJIHOUEHUA TpaH3ncTopa c 3a3eMJIeHHbIM
konnektopom (puc.11). 3ta cxema ocobeHHo ypobHa
LNA TEeHepaTtopoB C 9NEKTPOHHOW MNepecTpovKon
Puc.11 4acToThl (MPW BKMIKOYEHUM NOCNEA0BATENLHO C KBAPLEM
Bapukana) U MMEET MeHblluee KOnn4ecTso 6nokmpo-
R5+UnBO‘4HbIX 3/1eMEHTOB, YeM CxemMa C 3a3eMNeHHbIM
SMUTTEPOM.

MHorue cneumanuctbl B 0bnactun KeapLeBbIX
reHepaTtopoB  CUUTAKOT  EMKOCTHYH  TPEXTOUKY
VT1 HaunyJlleh M3 BCEX CXeM KBApPLEBbIX reHepaTopos,
KT306B PaboTaroimx Ha OCHOBHOW win 3- MEXaHU4ecKoi
€524 rapmoHuke pesoHatopa. Cnepyer OTMETWUTb, 4TO
> CYLLECTBYET CXEMa EMKOCTHOM TPEXTOUKU, He
copepxxallan VHAYKTUBHOCTMW, KoTopaa Bo36y)xpaetcA

Ha 3-1 U 5- rapMOoHUKax.

Ecrm B cxeme Ha puc.11 nocneposarensHO C
KBapLLeM BK/OUUTb KaTyLLKY UHAYKTUBHOCTM L1, TO 910
npuBefeT K MOABNEHWIO HOBbIX CBOWCTB, T.€. B
aBTOreHepaTope C KBapuem B KOHType (puc.12)
BO3MOXHbI aBTOKONEbaHWA, He CTabun3npoBaHHbIE KBAPLEBLIM PE30HATOPOM.

Ha BbICOKMX 4acToTax, roe peakTUBHOE COMPOTUBMIEHWE MapannenbHOi EMKOCTH
pe3oHaTopa MeHbLUE PEeakTMBHOTO COMPOTUBAEHMA AMHAMWYECKOW BETBUM KBapLLeBOro
pe3oHaTopa, BO3MOXHO CamoBO36yxpeHue uyepe3 napannesibHyld  eMKOCTb
KBapuenepxarena. Hanuume uHOyKTMBHOCTW L1 O3HayaeT BO3MOXHOCTb BbINOSHEHUA
6anaHca a3 Ha 4acToTe NocnefoBare/ibHOro Pe30oHaHca, a TakKe B HEKOTopoit obnacTu
paccTpOeK HMXKe YacToTbl NOCNef0BaTeNbHOro pe3oHaHca.

MroyktmeHocTb L1 obecneunBaeT BbinonHenne 6anaHca a3 B yCnoBuAX, Korpa
M<2, un 9KBMBANIeHTHOE PeaKTUBHOE COMNPOTUBMIEHWE KBapua He MOXEeT UMETb

C10,047 MK

C2 510
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WHAYKTUBHBIN XapakTep. ATO 3HAYNT, YTO reHepaTop C KBapL,EM B KOHTYPE MOXET paboTatb
Ha 6onee BbLICOKMX YacToTax M 60nee BbICOKMX HOMEPAX MEXaHWYECKUX FapMOHUK
KBapLEeBOro pesoHatopa. [nA WUCKAKYEHMA napasuTHOr0 CamMoBO3OYXAEHWA uyepes
napannensHylo emkoctb Cp, KOTopoe Hambornee BEPOATHO HA BbICOKMX YacToTax M Ha
BbICLLMX MEXaHWYECKMX rapMOHMKax, NapanienbHo pPe3oHaTopy BKYaroT pesnctop Ri,
KOTOPGbIVi BHOCWT NOTEPU B KOHTYP NapasuTHOro camMoBo36yXaeHnA.

CHu3utb TpeboBaHWA K aKTMBHOCTM KBApLLEBOro pe3oHatopa Ha MEeXaHW4eCcKux
rapMoHMKax MOXHO MpPU WCMOSIb30BaHUKM CXEM TeHepaTopoB MOCHenoBaTENbHOMO
pe3oHaHca. Tak Kak Mpu MOBbILIEHWWM 4acTOTbl U HOMEepa FapMOHWKKM aKTUBHOCTb
KBapLEeBOro pe3oHaTopa YMEHbLUAETCA U3-32 YBESIMYEHWA €ro 3KBMBANEHTHOMO
COMPOTUBIEHWA U MOBBILIEHWA LUYHTUPYIOLWEr0 BAWAHWA CTAaTUYECKON (MapannesibHown)
emkoctn Cp, HeobxoomMMo ee HeWTpanu3oBatb MM KOMMEHCUpoBaTtb. Hentpanusaunto
MOXXHO OCYLLUECTBMTb B MOCTOBOW CXeMe, oe KBapl, NOMeLLaT B OfHO U3 rjeu
cbanaHcupoBaHHOro MocCTa.

MocToso# aBToreHeparop

BG 10MTy S-"u nocn;agosagenbﬂoro peangHca rnokasaH Ha
0047mk puc.13. lpu TouHom OGanaHce MocTa

FHﬂ _"]I_'_\—’« L (Cp=C2, XL1-2=XL2-3) obpaTHaA cBA3b
RS 3¢k M ocywectanaerca TONbKO yepes
{2 ~ 7 [OMHaMUW4Yeckylo BETBb pe3oHatopa. Ha

= MEXaHMYECKON rapMOHUKE KBapLEBOro

Q2.1 Le8 " pesoHaTopa pesko BO3pacTaer

L R NPOBOAMMOCTb NOCNEfOBaTENbHON BETBM
J_ sl pe3oHaTopa, MOCT pa3banaHcupyeTca, 1 npu
a Eg‘ COOTBETCTBYHOLWEM BblbOpe 9neMeHTOB
I.mm( cxeMbl reHepatop Bo36yxpaetcA. KoHTyp
L1C3 pomkeH 6blTb HAaCTPOEH Ha 4acToTy

TpebyeMon rapMOHUKAN.

B aToin cxeme ynaetcA BO3OyauTb KBapLEBbIE Pe30HATOPbl Ha 5-i, 7-7 u gaxe 11-n
rapMoHukax. Cxembl C HeWTpanu3aumeit CTaTUYECKOW EeMKOCTU pe3oHaTtopa BecbMa
KPUTUYHBI K PEXUMY paboTbl U CHOXHbI B PErynuMpoBKe, XOTA UX MOXHO NPUMEHATb Ha
vyactotax go 100 Mlu. BepxHui npepen 4acToT reHepartopa C HewTpanusauuen
06yCrnoBfeH TPYAHOCTLIO NOMyYeHNA 60bLLIOrO 3KBUBASIEHTHOTO COMPOTUBIEHMA KOHTYpa
C POCTOM 4acTOThl, TaK Kak HayasibHyt0 eMKOCTb KOHTypa Hefb3A CAenarb Manon u3-3a
NapasuTHbIX EMKOCTEN.

Cxema batnepa (puc.14) xapaktepusyercA Haubofiblwen YCTOAYMBOCTBIO K
pectabunusmpytowmm paktopam B amanasoHe po 100 Mlu. BepxHuin npepen
reHepupyeMbix YactoT 06YCNOBSIEH YXYALUEHWEM CBOWCTB SMWUTTEPHOrO MoBTopuTtena. B
cxeme bartnepa KBapueBblii pe3oHaToOp BK/KYEH B Lenb 0BpaTHOM CBA3WM Mexay
aMuUTTEPaMK TPaH3UCTopoB. TpaHancTop VT1 BKMKOUEH NO CXeme € 0BLLMUM KOMNEKTOPOM,
a TpaHsuctop VT2 - ¢ obwei 6a3on. HepocTaTtkoM 9TOW CxeMbl ABAAETCA CKIIOHHOCTb K
napasuMTHOMY CamoBO36Y)XOEHUIO M3-3a CBA3W BbIXOAA CO BXOLOM Yepe3 napasienbHyto
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R7 620 emkocTb kBapua Cp. OnAa ycTpaHeHuA
a - Tt L=3—> 510r0 ABnennAa napannenbHo ksapuy
°'°"7[£]zkﬁx I I.i]%‘K *Un nopknioualoT KaTyliKy MHEYKTUBHOCTY,
_L—J £ B obpasytoLLyto COBMECTHO c
e bIX.
(2 56 =3
I

napannenbHon  eMKOCTb0  KBapua

PE30HaHCHbIN KOHTYP, HacTpauBaemblii
LB 4acToTy NapasnUTHOro KonebaHuA.

AsToreHeparop no cxeme batnepa
Ha OfHOM TpaHancTope c
KOMMeHcaumMen eMKoCTW KBapuepe-
pxarenAa nokasaH Ha pwuc.15. Ha
yactotax go 300 MMy uenecoobpasHo
NPUMEHATb OAHOKacKagHble CXembl
UNLTPOB, HaNpUMep, cxemy dunsTpa ¢
obuien 6ason. Mo cywiectsy, Takom
aBToreHepatop npencTasnAer cobon

1
rmt

Puc.14

M‘T'—RI%JZL'&”M'MK OfHOKAacKagHblA yCUnuTeb, B KOTOPOM
Ci C451 KOHTYp COEdMHEH C  9MUTTEPOM
I 0,068Mmk »—1'— 6unonApHOro  TpaH3ucTopa  yepes
‘{ L1 ¢s55,1 KBAPLIEBbIA PE30HATOP, BbINOMHAIOLLMIA

pOJib Y3KOMOSIOCHOrO pusbTpa.
[f] KoHTyp, 06pa3oBaHHbIN

napannenbHoi emMKoCTbi KBapua Cp u
KaTyWwKon L2, HacTpamBaroT Ha 4acToTy
NCnonb3y-emMon rapMOHUKMN. C
yBenuyeHmem  pabouer  4acToThl
BO3paCTalOT 3KBWMBANEHTHLIE MPOBOAYU-
MOCTU TPaH3WCTOpa, T.€. BbIMONHEHME
, YCNOBMIA CaMOBO36YXOEHWNA yXyALua-
7] 2,4k ercA. OpHako, HECMOTPA Ha 370,
ycnosuA  camoBO36YXOEHUA  3TOro
aBTOreHeparopa Ha BbICOKMX YacToTax
BbINOJIHAKOTCA Nerye, Yem aBTOreHEPaTopoB C KBAPLEM MEXOY KONNEeKTopom u 6a3oi u
KBapLLeM B KOHTYPE, YTO ONPEAENAET ero NPeMMyLLECTBO.

CneumanbHo paspabotaHHbln 3 ¢ ManbiMu rapMOHUYECKUMW UCKaXKEHUAMMU
npeacTaBus yxe ynoMAHyThIA BaH PooH. Ha cxeme (puc.16) nokaszaHo BKNOUYEHMe KBapLa
Takum obpasom, ytobbl Ha Hem paccemBanocb He 6onee 1 MBT mowHocTu. Cxema
NpeacTaBnAET COOOM EMKOCTHYH TPEXTOUKY C (OUALTPOBLIM BKIKOUYEHMEM KBapua.
OnNeMEHTbI CXeMbl, HOMUHAJbI KOTOPbIX He yKa3aHbl, cBefieHbl B Tabn.1 onA pasnmyHbx
YacToT BbIXOBHOTO CUrHana. 3HaueHuA PeakTUBHOCTEN NPUBNU3NTENbHBI ANA YCTAHOBKM
yacToTbl camoBO36yxpgeHuA BO6AM3M paboyen 4acToTbl, TOYHOE 3HAYeHue BblibupaeTcA
nogbopoM EMKOCTEN U UHAYKTUBHOCTEN.

de
T 001wk
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Tabnuua 1

Homuran

2N4401, 2N3904, 2N2222 unm gp. n-p-n Tp-p
2N4416, 2N4858, U310 unu Ap. n-kaHanbHbli MT
10k HomMUHan, 3aa€eT YPOBEHD BbIX. HAMPAXEHNA

470 OM LA 3KOHOM. pexuma, 100 OM AnA HU3KOOMHOI Harp.

100 n® pna 10 M, 220 n® ana 5 M, 1000 n® pna 1 My,
220 n® pnA 10 Mriu, 470 n® pna 5 Mrw, 2200 n® ana 1 My,
33 n® ana 10 M, 68 n® pna 5 M, 330 n® gna 1 MMy

Mopn6upaeTcA AN1A YCTaHOBKYW YaCTOTbl KBapLia, NPUBANUTENBbHO Ha
MOPAAOK MEHbLLE 3Ha4eHui L2

100 Mk gnA 10 MIu, 470 MkTH gna 5 M, 1 MMH gna 1 MM,

b. Wapnep npeanoXxun cxemy
3/IeKTPUYECKN  MEPEKSIYaemMoro  KBapLeBoro BQn Rn  +5B
reHepartopa (Elektor Eectronics N 7-8/01) (puc.17). ﬁﬂ'w%—fn
Tpebyembiii kBapL, u3 Habopa BQ1...BQn (MoXHO ' .
NPUMEHATb  NoBble ¢ 4acTOTOW  OCHOBHOO . BQ2 R2 .58
pesoHaHca ot 1 mo 15 MMi) nopkmouaetca K o—-|[||-—

BbIxoAy Komnapatopa Al npu Nogadve nuTaroLwero
HanpAXxeHnA Ha oauH u3 pesuctopos R1...Rn. Mpu
3TOM OTKpbIBaeTcA OofgMH M3 guogos D1..Dn un "—II]I'— v H
COOTBETCTBYIOLLUNA KBapLEBbIN pesoHarop p Tk
BKtouaetcA B Lenb MOC ¢ Bbixopa A1 Ha ee Bxop, +5B
BbI3blBaA reHepauuto Ha yacTore R1-1 r{
nocnefoBaresibHOro pe3oHaHca. C1-1

MpepcrtaBneHHaA cxema ABnAeTcA
(OunLTPOBOWA, NPU TOM CaM reHepaTop COLEepPXNT
B COCTaBe CBOEW KonebateflbHOM CUCTEMbI TONbKO
RC anemeHTbl. OTCYTCTBUE MHAYKTUBHOCTEN AaeT
BO3MOXHOCTb coenartb reHeparop
mManorabapuTHbIM, CHW3WTb ero noTpebnAemyro
MOLLHOCTb,  YAyYWMUTb  (POPMY  BbIXOGHOrO
HanpAXeHUA, pacLUMpUTb rPaHULLbl 4aCTOTHOrO
guanasoHa.  Bbiwe 6w paccMoTpeHbl
KBapLeBble reHepartopbl 6e3 WHOYKTUBHOCTEN -
(puc.9, 1), «kotopble Takxe obnaparT Puc.17
NepPeYNCEHHBIMU NONOXKNUTENIbHBIMU CBOACTBAMM.

K Hu3kovacToTHbIM 3 B papunontobuTeNnbCkoin NpakTuke 0BbIYHO NPEAbABNAOT He
CTOMb BbICOKME TpeboBaHWA NO CTABUIIBLHOCTM YaCTOTbl, HO OTCYTCTBME UCKaXKEHUI 3LECH
BbIXOAMT Ha NepBbIf MfaH, eCAK 3TO KACAETCA U3MEPUTESbHLIX FEHepaTopoB UK reHepa-
Topo. ToHa B OMW. [ina ppyrux 3 goctatouHo, 4tobbl OH CO3AaBas Kakme-To 3ByKM U BCe.

VD1...VDn
1N4148

LT1394

Bbix.
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Hanpumep, 1. Mapkep VK3YE (http://www.alphalink.com.au/~parkerp/project.htm),
hamunnA KOTOporo yxe ynomuHanacb Ha CTpaHuuax Hawero cOOpHMKa, MPemsioXun
cxeMy reHepatopa Ha 1 «ly R1560k R282 C1 .5
(pnc.18). OHa oTnmuaetca Tem, 4To
Ha ee Bbixoge noctasneH OHY
R3...R5-C2...C4, nostomy reHepa-
TOp BbldaeT  CuHycoupanbHble
konebanmA. ABTOp npepnaraet
ncnonb3oBarb cBon 3 B ka4yecTse
TOH-reHepartopa B nNepefarvnke unu
B KayecTBe npobHWMKa pnA aynmo
Lenen.

NHTepecHble CxeMbl 3BYKOBbIX reHepartopoB npefctasun Y. BeHuenb Ha CBOeM
cante http://www.techlib.com. MNMepsaA cxema (puc.19) - reHepaTop 3BYKOBOW YacToThbl C
ManbIMU UCKaXXEeHUAMU Bnarofapa "MArkomMy" orpaHuyeHnio ¢ nomoLLbio gropa VD1 tuna
1N914 n pesuctusHomy penutento R7R9 u mMArkomy pexumy camoBo3byXOoeHuA,
obecneyeHHOMY pe3ucTopoM B uenu amutrepa R6. Ytobbl MonyunTe MUHWMMAanNbHbIE
NCKaXXEHWA, HYXHO YBENMUMTb pe3ucTop R6 [0 Takom BenuuMHbl, Noka konebaHuAa He
nponagyr.

MpocTon 6ydep MoxeT ObiTb fobaBneH anA AUHAMWYECKOA HU3KOOMHON Harpys3Ku.
Pa3max BbixogHOM amnauTyael 6yner npubnusutensHo 5 B, HO ¢ MOMOLLbIO M3MEHeHUA
BENUUMHBLI pesucTopoB penutena R7 wim R9 u gmopa VD1 MOXHO ycTaHasnuBarb
pasnuyHble amnnuTyobl BbIXOQHOrO curHana. Cxema 6ymer pabotatb npu ppyrux
HanpAXeHWAX MUTaHWA, HO Torpa pesuctop R6 HyxHO OydeT nopperynuposatb ANA
nonyYeHnA CTabuibHOro pexxnmMa camoBo3byaeHuA..

Inis
[
C1 1Mk

R5
330k
C2 C3 C4

R3 R4 RS
40k 33k 100k Buix.

4 +9B
77— Lco LCLCA
0,033mk 0,01mx 3300

Punc.18

< 98B

R2 R3
10k 10k 100k

Puc.19

[0TOBOE YCTPOMCTBO aBTOP BLIMOSHWA B CTWE KanieBugHOW opmbl (puc.20),
pasMecTB CXeMy Ha KpyrjoW nnare 1 3arepMeTtusnpoBaB ee 3MOKCUOHOW CMOJIoN,
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CMeLLaHHOM ¢ HeBONbLIMM KOMMYECTBOM HanonHUTENA -
Kpacku onpegeneHHoro LBeTa. [lenaetcaA 3710 TaK: HY>XHO
CMeLLaTb 3NOKCUAHYHKO CMOJTY C OTBEPAUTESIEM TaK, YTOObI
OHa 6bICTpPO 3aTBepheBana, W, Aepxa Lenb 3a HOXKY
BbIXOAHOMO NPOBOAA, BpalLlaTbh Kam CMOfbl BOKPYr
CBOE ocu, u4Tobbl nomyuuTb Kanaw, OnnN3Kyw K
XYOOXKECTBEHHOW popMe. 3aKOHYEHHbI BuUA, MOZyNA
BbIFMAAMT OYeHb MPOECCUOHANBbHO, HAMOMUHAA YTO-TO
13 KOCMUYECKON TEXHONMOrMM, TPYAHO Ha BUA foraparbes,
YTO 3TO reHepartop 34.

B opyroi cxeme - oBYXTPaH3UCTOPHOM reHeparope ¢
MocToM BuHa (puc.21), ucnonb3syercA obbluHaA namna ot
HOYHMKA AnA  crtabunn3auum TEnnoBOro  PeXuma.
BbixogHoW curHan umeet pasmax npubnusutensHo 6 B u obecneuusaer paboty Ha
HU3KOOMHYIO (DUKCUPOBAHHYIO HArpysky, LOCTWraloLWy0 3HaveHuin 2..3 kOm 6es
pononHuTenbHoro BychepHoro kackapa.

MuHMManbHble nokasatenu WUCKaXEHW JOCTUrHyTbl 3@ CYET YCTaHOBKW B Lenu
obpatHoOi CBA3KM  perynupyemoro noteHumomerpa R7 1 KOM, OTperynmpoBaHHOro Tak,
yT06bI BbIXOLHAA amnuTyaa 6bina MeHbLe Ha 1 B MakCUManbHOro ypoBHA.

C ykasaHHbIMM Ha cxeme o e
3HAYEeHUAMN PE3NCTOPOB YacToTa ‘158 L+ c3
MOXeT ObiTb yCTAaHOBMeHa B - >_ALI 100 Mk
npepenax ot HECKOMNbKO repu, [0 1R($k
6onee yem 60 kly BbiBOpOM
BennuuHbl C1=C2 mexpy 1 MKO
n 47 n®. Yacrora bynet 6nmska K
pacyeTHOMYy  3HaueHuto 1/ N4401
(6,28xR1C1). C nomowbio R1
MOXHO  W3MEHWUTb  rpaHuLbl
QuanasoHa HacTpoWku, HO npu
CIIMLIKOM BbICOKUX WK HU3KMX
3HayYeHWAX MOryT cpblBaTbCA
konebaHnA. Jlamna Ha 7 Bt
MOXET ObITb 3aMeHEHa MEHBLLNM
HOMWHaNoM MOLLHOCTM  C
CONPOTUBNEHWEM HUTM Hakana | R2 A7k
6onee 50 OM Ha OYEHb HU3KMX | |—|:
yacToTax. Puc.21

KonpeHcatop C5 MoxeT bbiTb MeHbe 100 MKD, ecnu He reHepupyrTCA OYeHb
HU3Kue vacTtotbl. KoHpgeHcatop C4 22 n® pobaeneH oA ctabunbHOCTU BO3GY)XAEHWA
KonebaHnn m MOXeT OblTb M3BAT MPU UCMONb30BAHUM TPAH3UCTOPOB C 6OMbLUMM
KOO(DPULNEHTOM Nepepaynm Toka WAM MpuM KOMMOHOBKE CXEMbl, HEe AOMyCKatoLLen
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napasuTHbIX cBA3EN. MNpu HanuuMKM napasuTHOro camoBo3byxaeHna senuumHa C4 moxet
ObITb yBENMYEHA.

Mpn M3MEHeHWe Harpysku MOXeT noTpeboBaTtbCA NEpPecTporka MNOTEHUMOMETPA
obpartHoi cBAsu R7. Ecnn BmecTto VT1 nocTtaButb TpaH3ucTop ¢ 6onbwinmM Koaddu-
LUMEHTOM ycuneHnA Tuna MPSA-18, TO 3T0 MO3BOAMT HAMHOIMO YBESMYUTL 3HAYEHME
conpotuenenna pesuctopa R1 Bnnote o 1 MOwm.

Cxema notpebnAeT Tok 18...45 MA, UTO ONPERENAETCA yCUNEHNEM TPAH3UCTOPOB U
BenuunHo R1. TOK BHe 3TOr0 AManas’oHa CBUOETESIbCTBYET O HaMUMN UCKaXKEHWUN.
OmutTepHbin pesuctop R4 1,2 kOM  MOXET ObiTb crierka M3MeHeH, utobbl oTperynu-
poBartb TekyLLee notpebneHne Toka B npepenax 25...30 MA.

YTo KacaetcA W3MepUTENbHbIX MCTOYHWMKOB CUrHana, TO He KaObld peLuuTcA
NOCTPOUTb COBCTBEHHBIV MPELM3NOHHBIN curHan-reHeparop 34, 60bLIMHCTBO NONb3YETCA
npnbopamn MPOMBILNEHHOrO U3rotoBfieHnA. OQHAKo cepbesHble paguontobutenn He
OCTaHaBNMBAKOTCA nepeq TpyaHocTAMKM Hanpumep, E. Hesctpyes (Papuo 5/89)
onybnukoBan Cxemy reHeparopa 3BYKOBbIX YacTOT, KOTOPbIA UMEET Takue napameTpbl:
amanasoH yactor 0,01 ...100 kI, 4 nogamnanasoHa; koadduumeHT rapmonuk 0,05...0,4 %
B 3aBMCUMOCTW OT NnogamanasoHa; HepasHoMepHocTb AYX He 6onee +0,5 ob; BbIxogHOE
HanpsxeHue 1...4 B; BoixogHoe conpoTtusneHune 600 Om.

ABTOp CuYMTaEeT, 4To K uucny Hambonee HeobxomMMbix B naboparopum papmonto-
6utenAa npubopoB Mo NpaBy MOXXHO OTHECTM reHepaTop CUHycoupanbHbix Konebanun 34.
Hanbonee vacto B papvontobuTenbCkon nuTepaType OMUCHLIBAKOTCA MeHepaTtopbl € Tak
Ha3blBaeMbIM MOCTOM BuHa B Lienu nonoxuTensHon obpaTHon CBA3K, NepecTpamBaeMbiM
06bI4HO COBOEHHBIM NEPEMEHHBIM Pe3ncTopoM. K CoxXaneHuto, HECMOTPA Ha KaXKYLLLYHCA
MPOCTOTY TaKUX reHepaTopoB, MOBTOPUTL UX B IOOUTENLCKMX YCNOBUAX AANEKO HE NPOCTO,
0COBEHHO ecnu y4yecTb BO3poCLUMe TpeboBaHWA K HENWHERHbIM UCKaXXeHUAM
U3MepuTenbHOro curHana. Heob6xogumoe ONA CHUKEHWA WUCKaXEHWA COXpaHeHue
MOEHTUYHOCTW COMPOTUBIIEHUIA OpraHa NepecTpoKM YacToTbl BO BCEM AnanasoHe Tpebyer
MPUMEHEHNA BECbMA TOYHbBIX COBOEHHbIX MEPEMEHHbIX PE3UCTOPOB, @ OHU BObLUNHCTBY
paguonobutenei NPakTMYeCKU HefoCTYMHbI. MMONbITKU NOBLILEHWA KayecTBa CurHana
BBEOEHWEM Pa3fNYHbIX CTAOUAM3MPYIOLWMX Lenen (HenuHenHbIX penutenet, APY), kak
NPaBuWsIO, MPUBOAAT K YNYYLLEHMIO OLHWNX NAPaMETPOB 3a CYET YXYALUEHUA APYrUX.

MpepnaraemMblin U3MEPUTENbHBIV FeHepaTop NepecTpanBaeTcA OAHUM NEPEMEHHbIM
pesucTopoM, obnapaet 4OCTaTOYHO XOPOLUMMM TEXHUYECKUMM XapaKTepucTukamm u npoct
B HanaXX1BaHuu.

YnpoLLeHHaA npuHUMNMansHaA cxema reHeparopa n3obpakeHa Ha puc.22. Ha OY
DA1 n anemenTax R1...R3, C1 cobpaH WNPOKO NPUMEHAEMbIA 1 ONUCAHHLIV B NnTepaTtype
perynupyembin  (pasoBpaliatenb, BHOCAWMIA COBAr (pasdbl CUrHana, KoTopbIi
onpegenAeTcA OTHOLEHWeM eMKOCTM koHaeHcatopa C1 v conpoTuenexua pesuctopa R1.
C Bbixopa hasoBpaLLatena curHasn noctynaet Ha uenb ctabunusauum amnantyasl EL1R4,
KOMMEHCVPYIOLLYIO BAUAHWE TakuX AecTabunmanpyroLunx dakTopos, Kak Temneparypa u
HemgeanbHocTb napametpos OY.

Ha OY DA2 u pesuctopax R5...R7 BbINonHEH 06bIYHbIA UHBEPTUPYIOLLUIA YCUAUTEND.

)
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3aparowme reHeparopbl

BHocUMbIA MM cABUr basbl MocToAHeH W paseH 180° . MoacTpoeuHblt peaucTop R6
CNYXXWUT OS1A YCTaHOBKU TPeBbyeMoro ypoBHA BbIXOAHOMO cUrHana.
n - KonpeHcatop C2 ¢ BXOOHbIM CONPOTUB-
i R7 A nenvewm kackapa Ha OY DA1 obpasyeT uenb,
LOMNOSHUTENBHO CABUraroLLyo hasy curHana
Ha Yron, KOTOPbI B CyMMe CO CABUIOM ¢hasbl,
BHOCMMbIM 3TUM KackafioM, cocTaenAeT 180°.
__, Takum 06pa3oM BbIMONHAETCA ORHO W3
YCNOBWI BO3HUKHOBEHWA reHepaLmi - 6anaHc
das.

MonHaA  npuHUMNManbHas  cxema
reHepatopa  nokasaHa Ha  pwuc.23.
Perynupyembin (pasospaluarens cobpaH Ha
QY DA1. Curnan c ero Bbixofa noctynaet Ha

Puc.22 SMUTTEPHBIA NOBTOPUTESIb, BbIMOSIHEHHDIA Ha

TpaHauctope VT1. 3T0T Kkackapg cospaer

YCNOBWA ANIA HOPManbHOW paboTbl reHepaTopa Ha HU3KOE COMPOTUBAEHME HAarpy3ku u

uenu crabunusaumm amnnuTygbl, COCTOALWLeA u3 namn HakanueauuAa EL1..EL3 un

NOACTPOEYHOro peauctopa R13, ¢ NOMOLLbKO KOTOPOro PEryiupyroT HanpAXeHWe curHana

Ha Bblxofe reHeparopa. C ogHOro nopgvanas’oHa Ha OpYron reHeparop nepeknoyatoT

nepekntoyatenem SA1, Tpebyemylo 4acToTy CurHana ycTaHaBAMBAtOT MEPEMEHHbBIM
pesucTopomM R3.

C pBwxka pesuctopa R13 curHan nopgaetcA Ha uHBepTUpytowmin yeunutenb (OY
DA2), k03hduLMEHT nepepayn KOTOporo onpefenAeTcA OTHOLIEHWEM COMpPOTUBIEHWIA
pesnctopoB R16 u R14. lMopknioyeHHaA napannenbHo nocnegHemy uenb R15C10
KOMMEHCUPYET BAUAHWE nNapasuTHblX a3oBbix casuroB B OY, NO3BOAAA COXPaHWUTb
xapaktep U MacLiTab M3MEHEHWA YacToTbl KaK OyHKLLMM CONpPOTUBAEHNA pe3ucTopa R3 B
o6nacTu BbICLIMX YacToT paboyero gmanasoHa. Kctatv, BBefdeHue 3TOW Lenu caenano
HEBO3MOXXHBIM M3MEHeHne conpotuenenna peauctopa B uenu OOC, oxeatbiBatowein OY
DA2, noaToMy perynaTtop HanpaAXXeHUA BbIXOLHOrO CUMrHana npuLaoCh BKAKOUMTL B LiEMb
cTabunusaumm amnauTyabl.

KoHpeHcatop C13 komneHcupyeT Hebonblioin nogbem AYX B 06nactu BbICLUMX
YacToT, Bbi3BaHHbIA BBegeHnem uenn R15C10, M yMeHbLUAET HEIMHENHbIE UCKaXXEHWA
CuUrHana Ha 3Tux 4acToTax.

BbixomHOE HanpAXeHue reHepaTopa yCTaHaBNMBAKOT nepekoyarenem SA2,
MOAKIKOYAA HArpy3Ky K TO uan nHom yactu genutena R7R11. MNpu HeobxogmmocTu ymcno
3HAYEHWIA BbLIXOQHOrO HAMPAXEHWA MOXHO Bbibpatb N6bIM  APYrUM, BKIHOUMB
COOTBETCTBYHOLLEE YNUCNIO PE3UCTOPOB B Lienb aMuTTepa TpaHauctopa VT1. CymmapHoe
COMNPOTMBIIEHWE 3TUX PE3NCTOPOB HE AOMKHO NpeBbiwarb 150 Om.

Oetann n KOHCTpyKuuA. lpumeHeHne B (hasoBpallarenie U WHBEPTUPYHOLLEM
yeunutene QY pasHbiXx TMMOB 06YCNOBNEHO HEOOXOAMMOCTbH) MOSyYEHWA LOCTATOYHO
LUIMPOKOro paboyero AuanasoHa 4acToT MpW XOPOLUEA YCTOWYMBOCTU reHepartopa. [pu
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3aparowme reHeparopbl
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ucnonb3oBanun apyx QY
cepun K574Y[11 reHeparop
OKasblBaeTCA CKJIOHHbIM K
napasutHoOMy  CamOBO3-
6yXOEHNO Ha  BbICLUMX
yactotax, a npu UCnonb30-
BaHuu B 0boux kackagax OY
cepun K140Y[18 BepxHIOHO
rpaHuYHyo yacTtorty
paboyero puanasoHa He
yoaeTtcA MOQHATb Bbllle
20 K.

TpaHsuctop KT807B
MOXHO 3aMeHUTb ft06bIM
n3 cepuin KT815, KT817. B
nobom cnyyae TpaH3NUCTOP
3MUTTEPHOrO NOBTOPUTENA
HEeobXooMMO 3aKpenuTb Ha
TENno0TBOAE C MMoLLafbi
OXNaXkparoLLen MnoBepxHo-
CTV He MeHee 50 cM2,

B kauyectBe opraHa
nepecTpoiku yactotel (R3)
XenarenbHo MCnonb30BaTh
nepemMeHHbIn pe3uncTop
mapku Cr4-2Ma wnu CIM3-
23a. [nAa ymeHblueHuA
HENMWHENHOCTW LWKanbl 3TOT
pesucTtop [AomkeH 6biTb
rpynnbl b. MoxHo
NPUMEHNTL W PEe3nCTop
rpynnel B, BKNtOuMB ero
COOTBETCTBYIOWMM  0bpa-
30M, OHaKo YacTtoTa B 3TOM
cnyyae 6yger BospacTatb
npy  NOBOPOTE  ABWXKA
NMpOTWB YaCOBOW CTPESIKM
(37O OTHOCUTCA K pe3ncTopy

Cn4-2Ma). MopctpoeyHblin peanctop P13—CIM4-1, CMN3-16a, Cl15-16B.

Mepekntouarenn SA1, SA2 - nobbie raneTHble UnKu KHOMoYHbIe (Hanpumep, M2K ¢
3aBucumon pukcaument). Kongercatopel C1-C8 vactoto3agatollein Lenu xenatenbHo
B3ATb C BO3MOXXHO MEHbLUUM (BO BCAKOM Cily4ae - HopmupoBaHHbiM) TKE u nogobpatb

Eh ]
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3aparowme reHeparopbl

nonapHo (C1 n C2, C3 n C4 1 1. 4.) C NorpeLHocTbo He 6onee +2 %. 310 obecneunt
Tpebyemoe NOCTOAHCTBO aMNANUTYAbl reHepupyeMblx kKonebaHuin npu nepexope ¢ OQHOro
nopamvanasoHa Ha fpyrow.

[nAa nutaHuAa reHepatopa nopgonget noboir cTabunmanpoBaHHbIA UCTOYHMK C
BbIXOOHbIMU HanpaxeHuAMmK 4...15 B 1 -15 B npn Toke He meHee 200 MA 1 HanpAXXeHuu
nynecauumn He 6onee 25 MB.

HanaxuBaHue reHeparopa HauMHatoT ¢ yCTaHOBKM NMOACTPOEUHbIM pe3uctopom R13
BbIXOQHOro Hanpsxewua 4 B (nepekntovatens SA1 - B nonoxenun “I”, SA2 — B
nonoxxeHun “4 B”). 3atem, yCTaHOBMB ABWXOK NepeMeHHOro peanctopa R3 B BepxHee (Mo
CXeMe) MOSIOKEHNE (OHO COOTBETCTBYET HWKHEW FpaHMYHOMA 4actoTe nopauanasoHa),
nopbopom pesuctopa R1 pobusarotcA vactotel reHepauuu, pasHoin 10 T, nocne vero
M3MEPAIOT BbIXOLHOE HaNPAXeHWe 1, ecnu HeoBXoAMMO, YCTaHaBNMBAIOT ero paBHbIM 4 B
ewle pas (tem xe pesuctopom R13).

[anee nepemeHHblii pe3uctop R3 nepeBofAT B HMKHEE (MO CXeME) MOSIOKEHNE U
nogbopom pesuctopa R2 pobusatorcA yactothl konebanmii 100 Mu. [Mocne 3aTtoro
nepekntouatrens SA1 yctaHaBnusatoT B nosiokeHue “IV” u nopbuparot pesuctop R15
Takoro ConpoTUBNEHWA, NPX KOTOPOM Y4acToTa BbIXOLHOro curHana pasHa 100 kIu,.

KoHpeHcatop C13 nogbuparot Tak, 4tobbl HepaBHOMepPHOCTb AYX reHepatopa Ha
BbICLUMX YacToTax paboyero puanasoHa He npesbliwana +0,5 ob.

NHdpakpacHble (MK) reHepatopbl CUrHanoB OTIMYAKTCA OT BbILE PACCMOTPEHHbIX
TEM, YTO FeHepatop MCMoNb3yeTcA TOMbKO AJ1A MOZynAuMM UcTouHuka UK unanyyenua,
MO3TOMY, YuUMTbIBAaA WHepuuto usnyyarenen, WK reHepatopbl UMEHOT HU3KYIO M
WHPaHU3KyHo 4acToTy reHepaumn. Ha cawnTe http:/members.fortunecity.com pasmeluena
uHgopmauma o npoctoM MK reHepartope, cxema KOTOpPOro npuBepeHa Ha puc.24. Ha

11€10.15 R,__|318k C4220uxx 168
7Rl 1 _T._ +
110k GO2ZM=="paw 14001 | VT1 s
DD1.2 0014 DDLS | KT972A Y
16l L] 0 K as.7 D1
(074
001.34 2000
K561/1H2 ! }—”"
Puc.24
anemeHtax DD1.1, DD1.2 cobpaH  mynstuBubparop, Tabnuua 2

Bo3byxpatowuniica Ha vactote F=30...35 [u. [dudpdpepeHumn- [Unur,BiumnA [ Inotp,mA

pytowwana uenoyka R3C2 n anemenTol DD1.4...DD1.6 chopmupytoT [45 (0,24 0,40

UMMyNbC TOKa AJuTENbHOCTHI0 10 MKC Ha 6ase HopManbHO [50 [043 |0,57

3akpbiToro TpaHsuctopa VT1, oTkpeiBaroT ero, v 3aropaetcA UK [60 056 |0,96

avop, VD1. B 1abn.2 npuseneHa 3aBMCMMOCTb aMnnuTydbl TOKA B [7.0  [0,73 | 1,50

WK puope Iumn n notpebnAemoro reHepatopoM Toka Inotp oT [go 088 |21

HanpAXeHnA NCTOYHUKA NUTaHnA unur. 9.0 1,00 2,80
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3aparowme reHeparopbl

] ] MeuaTHyto nnaty reHeparopa W3roTaBNMBaKT U3
[ nBYCTOpPOHHEro oNbrmpoBaHHoOro CTeknoTekcTonura
TonwwmHon 1...1,5 MM (puc.25). Donbry co CTOPOHbI AeTanei
MCMONb3YHOT NULLb B KAYECTBE HYNEBOrO NPOBOAA - «3eMnu». B
MecTax mnponycka NpPOBOGHUKOB B HEA [OMKHbI ObiTh
BbITPABIEHbI KPYXKM AnameTtpoM 1,5..2 MM (Ha pUCyHKe He
noKasaHbl), MecTa naiku K Hynb-hosibre «3a3eMiAeMbIX»
| BbIBOLOB KOHAEHCATOPOB, PE3UCTOPOB W AP. NOKa3aHbl
3a4YepHeHHbIMU KBagpaTamu.

12

B kavectse npumepa Ha F"/ﬁ(10 MA)
puc.26 npueefeHa 3asucumocTs 1000 AN402(A..B)
OTHOCMUTENbHON MOLLHOCTH /
nanyyenna WK gmopa AN402 ot 100 )
MPAMOro UMMYSIbCHOTO ToKa Inp.u.
Moyt NuHeMHaA ux CBA3b U NpK
CTONb 3HauMTeEnbHOM dpopcaxe 10
MMNyNbCHBIX ~ TOKOB,  KOTOpan
BoobOwe xapaktepHa pana WK

LMOLO0B, TMO3BOMIAET OPWEHTMPOBATLCA MNpPU  pacyeTax 0,1 1,0 Inp.u A
«0anbHOBONHOCTW» CUCTEMBI HE Ha MOLLHOCTb U3NyYEHNA, a Puc.26
Ha J1Ierko KoHTponupyembii Tok B UK guope.

B 3TOM e UCTOYHMKE NPEACTaBfieHa Cxema JHEProskoHomMuyHoro VK reHepartopa,
KOTOPbIN NO3BONAET OTHECTM €ro oT choTonpuemHmnka Ha 10...20 M 1 6onee, a OH BbINOSTHEH
B BMAE ABTOHOMHO (YHKLMOHMpYyoWero 6noka. BakHeidwMM napameTpom Takoro
n3nyyarteniA ABNAETCA ero 9KOHOMMUYHOCTb.

MpuHuMnMansHaA cxema 3HEPro3koHoMUYHOro MK reHepartopa, ooOpMUPYHOLLErO
LOCTaTOMHO MOLWHble MK nmnynecel, nokasaHa Ha puc.27. Pexum ero pabotbl 3apaH

R2 110k C10,1mux —e K 88i8. 14001, OD2 R71* 51« Inowp
o R ' —
R3 27k R4 +__t T C4220mKx168 |+ RS
39 Unur.

AM&GTA (N -
13 12
0023 poz4 [ ] \2 [
[ J—" oryley a ]

4 z
iy L o021 D022—= T \by/ KT9724

- 39 14501
(harbotboa—3 Puc.27 D02 K561/H2

MynbTUBMOPATOPOM, BLINOAHEHHBIM Ha MUKpocxeme DD1, B CTOKM TPAH3MCTOPOB KOTOPOW
BBefeHbl pesuctopbl R1 1 R3, MHOrOKpaTHO CHWXXAlOLLME CKBO3HbIE TOKM MEepPeXofHoro
pexxuma. Yactota mynstusubparopa - F=1/2:R2-:C1=40 . AnnTenpHOCTb MMMYfbCa TOKa,
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3aparowme reHeparopbl

Bo3byxxpatowero UK guop, BL1, 3aBucut 0T napameTpoB AnAdEPEHLMPYIOLLEV LENOYKN
R4C3: ttmn=R4-C3=10 mkc. ®opmuposatens DD2.3...DD2.6 npeobpasyeT nocTynaroLuii
Ha ero BXOA, UMMyNbC C 3aTAHYTbLIM CMAfOM B «MPAMOYrOfbHbIA», OTKPbIBAOLLMIA HA 3TO
BPEMA [0 HACbILEHNA HOPMASIbHO 3aKpbIThbIA TpaHaucTop VT1.

HanpsaxeHve nutaHuMAa MUKPOCXeM 3aBUCUT OT HOMMHana pesuctopa R7, npu
BO3MOXHbIX U3MeHeHnAx UnnuT 0HO AOMKHO 0CTaBaTbCcA B npepenax +3...5 B.

leHepaTop MOHTMPYKOT Ha [BYCTOPOHHeW neyatHoW nnate pasmepamu 17,5x
55x1,2 MM (puc.28). @onbry nog AeTanAMU UCMOMb3YIOT Wb B KAYECTBE HyMeBOn

HUA UCTOYHMKA NUTaHUA. YacToTa F u panTensHOCTb tuMmn ocTaroTeA
npu 3TOM NpakTn4yeckn Hen3MmeHHbIMN. 10

i o=
Bl N_~/
oK 'RS

o6 o &

Puc.28

o I'O_r_
oA L]
R 4]
°
s 2T

. R7
4 == 8

LUNHbBI-«3EMfIU» (C HEN COEOMHAKOT «-» UCTOYHUKA
MUTaHWA), B MeCcTax Npomycka NPOBOAHWMKOB OHa
nMeeT BblIBOPKN — KpyXKu guameTpom 1,5...2 MM
(Ha pucyHke He nokasaHbl). BbiBoabl petanei,
coepuHAeMble C  «3emfied»,  npunavsaroT

HEMNoCpeacTBEHHO K Hynb-doonbre (nokasaHbl
3a4epHEHHBIMU KBagpatamu).
TpaH3ucTop VT1 ycTaHaBnunBaroT

napannenbHO nnate, ero BbiBOAbl COrHyTbl MOA
NPAMBIM YrfIOM, PACCTOAHME MEXAY HUM W Mnatoi

4..5 Mm. Tabnuua 3

B T1abn.3 npusepeHbl|Unut,B] Iumn,A [Inotp, MA
3aBUCUMOCTM Iumn amnuTy-[43 (036  [0,15
pbl Toka B UK guope un Inotpls 046 10,22
TOKa, NoTpebnAemoro reHe-|6 0,64 0,31
patopoM  OT  WUCTOYHWKa(|7 0,85 0,43
nutaHua, ot UnuT Hanpaxe-|8 1,05 10,53
9 1,18 0,64
1,36 0,75

Ha puc.29 nokasaHa cxema reHepaTtopa Ka4atoLLecA YacToThl C NMofocon “kavaHua”
0,3...70 My (3nektpoHuka 1/82).
ycTponcts KB guanasoHa.

[eHepaTop npurofleH ANA HACTPOWKU MPUEMHbBIX

+05..258
¥np.Hanp.
KT361 KT361 KT 361
KAS522 100 KAS22 100 KAS522 KT368
| | (| | |
1 — A1 — -1
[P [Pl 1
™~ ™~ ™~ |
470
KT315 KT315 KT315
001
186K 12 M4 36K
Puc.29 -8B
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CnpaBoyHuk bP

3apatowwme reHeparopbl B UHTErpaibHOM UCNOJIHEHUN
Mukpocxema LTC690 - ManoMOLLHbIA reHepaTtop
ONEKTPUYECKNE NapameTpbl.

HanpaxxeHne nutaHuA 2,7.55B +
BbixogHana yactora 1 KlL,...20 My Vel /5 ouT
BuixomHoe Hanpaxenne  0,1..5B GND 2[ |
HectabunbHocTtb vactotel  0,5...2% SET 3] 14 DIV
MoTpebnAaemelii TOK 0,3...0,9 MA
BbixogHoe conpotuenerne 100 Om Puc.1
Ta6bnuua 1
Homep |BbiB. [HasraueHue Ha puc.1 nokasat eua

MUKPOCXeMbI CBEpXY, B Tabn.1 -
OnucaHue BbIBOAOB, Ha puC.2 -
GND [Macca TMNOBAA CXeMa BKNOYEHNA
reHeparopa, Ha puc.3 - cxema
npeobpasosarena Temneparypa-
yacTora.

1 |V+ [Mutanue renepatopa. Bnokupyetca emkoctbto 0,1 MO

2
3 |SET |Bxop perynupoBaHua 4acTtothl
4

DIV |YcTaHoBka ko3chduLMeHTa AENEHNA BbIXOAHON YacToThI.
CoenuHuTb ¢ Maccoii - 1:1, ¢ V+ - 1:100, octaBuTb BUCALLMM - 1:10

5 |OUT |Bbixon reHepatopa

1kHz...20MHz

5
5 fosc vt ouTp—
v our= L LTC6900
LTC6900 GND
GND 5V, N =100
4
4 N=10 i
SET DIV O— SeT DV
face = 1OMHZ _ 20K
N=1 0C="90 " Rp Rr: YSI 44011
Puc.2 ‘ Puc.3
Mukpocxema NJU6318 - kBapLeBbI reHepartop
ONeKTPU4YECKNe NapameTpbi.
HanprxxeHve nutaHua 3..6B NJUB318XC NJUG318XE
BbixonHan yacrora 1 KM4...50 MIy Q
BbixoaHoe HanpaxeHne  3,5..5,5 B @ ‘\—/L"
HecTtabunbHocTb Yactotbl  0,1...0,01% 21 s G
MotpebnAemblit TOK 4..16 MA CONT 1 ~ 8|g Vpp
oo o|8
Motpebnaemana mowHocTb 200 MBT X1 2 7 NC
XT3 6P
Ha puc.4 n3obpaxxeHa Mukpocxema oj]s Ves O r:c
NJUGB318 B pasHbix koprycax, B Tabn.2 - 3 Puc.4 i 3P Four

onucaHue BbIBOAOB, Ha puc.5 - TunoBan
CXema BK/IHOYEHUA reHeparopa, Ha puc.6 -
BHYTPEHHEE CTPOEHNE MUKPOCXEMbI.
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CnpaBoy4Huk BP

Tabnuua 2
Hom. |Bbis.  |HasHaueHwe Hom. |Bbis. |Ha3sHauenne
1 YCTaHOBKA YacTOTbl: BbICOKUIA YPOBEHD - BbIXOD C |4 Vss |Macca
W [ennTenA 4YactoThbl, HU3KWIA - AEenuTenb OTKIKYEH, 5 Fout BbIXOJJ, rexeparopa
BUCALLMIA BbIBOL, - YacToTa 1:1
6 He 3apeicTtsoBaH
2 XT MopcoennHeHe KBapLLEBOro pe3oHaropa 7 He 3apeicTBoBaH
3 XT MopcoennHeHne KBapLEBOro pe3oHaropa 8 |Vpp |Hanpmxenve nutanuA
Voo | Vss
) 51kHz...50MHz - $ 3 ir
¢—1 X7 Four|— Fout
e NJU6318
3 ﬁ Vs 4 5V, F/n XT 1/2 1/2 1/2
1_ o ; !A !B (o} D
5B 8 V — 1 Fout H 1 : .
——1 VPP CONT O— ~MIO3ULMOR.]
Oyde|
Fhigh ot
Puc. .
5 Puc.6
Mukpocxema MOI-2000 - KMOI 3apatowiuin reHepatop ona MobunbHbix TeneoHoB
OneKkTpu4eckne napameTpsbi. oV
HanpaxxeHne nutaHuA 2,85..508B o .
BbixogHaA yacTtota 2...20 MIy J_
BbixopHoe Hanpaxenne  0,1..5B 1 8
HectabunbHoctb Yactotel  0,5...1,5% | 0,01md
MoTpebnAemelin TOK 0,7...3 MA 2 7
BeixonHoe conpotveneHme 100 Om 3 6
Ha puc.7 n3obpaxkeHa tmnosanA cxema 4 5 4MIy
BK/HOYEHNA, HA PUC.8 - BHELLHWIA BU, ’/ T
MUWKpPOCXeMbl, B Tabn.3 nokasaH cnocob .
yrpaBfeHA 4acToToil no Bx.S1, S2. -
Puc.7
Tabnuua 3
\/ 8 V
T og O |m o> 7§71 | s2 ]Out
GND 2 @ T 7 Voo GND | GND | 8.000MHz/12.000MHz
Vop_| GND | 4.000MHz/6.000MHz
S1 3 OO ) 6 OUT Voo | Vop | 2.000MHz/3.000MHz
s2 4 OO 0 5 GND
Puc.8
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NMpo6HnKnK

Cnoso “npobHnk” npoucxoguT OT cnosa “npoba”, MMeEKLWwero HemeLkoe
NPOUCXOXAEHME U O3HAYAOLLEro, Kak roBopuTcA B cnosape [lanA, BCAKoe AeicTaue anA
y3HaBaHWA KayecTBa uero-10. CneposatenbHO, MPOBHWK - 3TO YCTPOACTBO ANA
ONpENENeHnA HanmumA B Lenu Kakoro-nmbo mapameTpa W ero COOTBETCTBUA HOPME.
O6bl4HO MPOBHMK MpefHasHavYeH AfA ONpefeneHnA OLHOMo U3 NapameTpoB, TakMX Kak
HanpAXXeHue, TOK, HaNpPAXXEHHOCTb NOMA, CONPOTUBIIEHNE, KOIDMULMEHT Nepenayn Toka
TpaHauctopa M T.n. C Opyroii CTOPOHbI, C MOMOLLLK MPOBHUKA MOXHO HE TONbKO
OLLeHMBATb OTAESbHbIE NapamMeTpbl Lenu, HO K 0bLyto pabotocnocoboCcTb BCER Lenu unu
€e y4yacTkoB. [1A 3T10ro cnyxar npobHWKK-reHepaTopbl, 06bIYHO NPefHa3HaYeHHblE AnA
NPOBEpPKU aygmoTpakTa WAM papguokaHana, a Takxke noruyeckne npobHuku pnAa
MMMYNbCHBIX, LMPOBLIX Y KOMMBIOTEPHbIX LLENe.

WMHorpa npobHUKK genatoT CAOXKHbIMUW, HARENAA UX MHOTUMU (DYHKLMAMM U3 BbiLLE
NEPEYNCNEHHBIX, ECTb TaKXXE NPOBHMKM AS1A NPOBEPKN KOHKPETHOTO Kflacca YCTPOMCTB Uiu
Lenei, Hanpumep: TENeBU3UOHHbIE MPOOHUKKM, NPOBHWKM 3nekTpuka M ap. B nobom
cnyyae, HasHaveHue NPobHMKa OCTAETCA TEM XKE: UCMbITATb 3NIEMEHTbLI CXEMbI MU Y4aCTKM
Lenu Ha NpeoMeT BbIABMEHUA OTKIOHEHWA OT HOPMbl M NO pesyfisbratam UCMbITaHuA
YCTPaHUTb BbIABSIEHHLIE HENCNPABHOCTY.

O6bI4HO NPOBHMK COCTOMT U3 U3MEPUTESILHON U MHOMKATOPHOW YacTu, NO3ITOMY Mbl
nocTapanuch n3bexxarb NOBTOPEHMA CXEM, YKE PACCMOTPEHHbIX B CTaTbe “UHamkaTopbl” B
Bbinycke BP N2 2/04, cTp.38. U 310 66110 LOCTaTOMHO MPOCTO, NOTOMY YTO paguontobuTenu
BCEr0 MMpa yAenAT MHOrO BPEMEHN ANA pa3paboTku 1 N3roToBIEHNA COBCTBEHHbBIX CXEM
NPOBHMKOB.

Hanpumep, npocteiwmnini NpobHUK HanMuuA HanpAXXeHWA B SfIEMEHTax Lenu
npeacTtasneH Ha camnte http://www.redcircuits.com. Cxema (puc.1) HanomuHaet
PacCMOTPEHHbIN paHee WHOMKATOP, OLHAKO B Hei racAlme pesucTopbl 3aMeHEHb
namnoykon HakanueaHuA LP1 Ha 220 B, 6 BT.

LPt ABTOp He cunTaeT, YTo 3Ta cxema u3obpeteHa UM, Ho
vD2 PEKOMeHOyeT ee LA MOBTOPEHWA, MO0 Cxema HaCTONbKO
nonesHa, HacKosbKO NMPOCTa U feLueBa.

Korpa nonoXuTenbHbld KOHTAKT P1 coefuHeH ¢
NONOXUTESIbHBIM HAaNPAXEHWEM, a P2 - ¢ oTpuLatensHbIM,
P2 KpacHbIA 3enewbiii TOPUT KpaCHbin cBetopuon VD1, C  u3MeHeHnem

Puc.1 NOSIAPHOCTN MOLK/OUYEHNA TFOPUT 3EMEHbIn CBETOAMOL,
VD2. lMpy NOLKNHOYEHUHO K UCTOYHMKY NEPEMEHHOMO TOKa

3aroparotcA oba ceetogmopa.

Namna LP1 orpaHnuneaet 1ok B uenu go 40 MA npu 220 B, a ee HUTb Ha4YMHAET
CBETUTBbCA MpubnuantensHo oT 30 B, 1 YeM ApYe CBEYEHWE, TEM BbILIE HAMPAXEHWE.
bnaropapA W3MEHEHW0 COMPOTUBIIEHWA HWUTW Hakana namnbl MNpu U3MEHEHWUM
MPWUIIOXEHHOr0 HaNPAXEHWA, MOXHO TecTuposatb ntoboe HanpaxeHwe ot 1,8 po 220 B
6e3 n3MeHeHMA NapaMeTpoB Lienu.

MpobHuK OnA npoBepku HanpAxeHnuA Ha 6atapee paspabotaH mpmoii Jensen
Transformers B 1995 r. HomuHan pesuctopa R2 (puc.2) nogobpaH Tak, utobbl Tupuctop A1

L'I[Z BrnokHoT “Pagioamatopa” Ne 6
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cpabatbiBan npu HanpaxxeHwun Ha baTtapee 6onee 11 B, a ecnu
HEeob6XoAUM KOHTPOMb APYrMX HOMUHANOB HAaNPAXEHWA,
dupmMa npegnaraet cumtarb, 4to Ha 1 KOM conpoTuBNEHNA
R2 npuxogutca 1 B HanpaxxeHWA ucneiTyemon 6atapen.

B pabouem nonoxeHwun, korga kHomka S1 Haxarta,
{. gt{l3804 notpebnAemMbli TOK He npesbiwaer 7 MA. Tpansuctop VT1
MOXeT ObITb 3aMeHeH fIH0ObIM HU3KOUYACTOTHLIM C HanpAXe-
HWEM Ha KonnekTope He meHee 25 B.

MpobHUK NEpeMEHHON COCTaBMAOLLEN B ayaMo LLEnsx,
HE UMeLWMX CBA3M C Maccomn, npepJsioxeH upmon Liberty
Instruments  (http://www.libinst.com) pnAa noBTOpeHuA
nobomy, K10 UmeeT xotA  6bl  He6OMbLWOW  OMbIT

6.oc paguoniobutenbctBa.  Cxema  npobHuka  (puc.3)

1% CKOHCTPYVPOBAHa TakiM 06pa3oM, 4Tobbl MCMONb30BATh

BHELLHEe YCTPOICTBO ANA MHAMKALMM CUrHana (B AaHHOM

R1 cryuae - ANA BOCTIPOM3BEMEHWA 3BYKa) B [BYX BapUaHTax:
249K

a) nopayent curHana Ha MUKPOOOHHBLIA BXOR, YCUnWTENS,
6) nogave Ha NMHeHbIA BXO[ MarHuTodoHa. Mpum atom cam
Puc.2 NPOBHUK COREPXMT TOMbKO KOHTAKTHYHO 4acTb, B COCTaB
KOTOPO BKNOYEH TpaHcdopmarop,
ytobbl M3bexarb  ranbBaHUYECKOro
}KOHTaKTa C Maccomn.

Pabota npobHWka,  KOTOPbIN
?aBTOPbI HasblBaT ‘pmddepeH-
LuanbHbIM”, Moxoxa Ha paboty nobbix
ApYyrux npobHWKOB CO CregyrowumMu
UCKNIOUYEHNAMMU:

1) Oba 3axuma pomkeH 6biTb
" MpUCOedMHEHbI K UCCnegyeMoMy y4acTkK
yL,enu, NnocKosbKy C Maccow HeT H1Kakown
" CBA3M.

i 6) Puc.3 2) Henb3a, yTobbl K 3aXUMaM

6bI10 MPUAOXKEHO NOCTOAHHOE HanpAXe-

Hue, NOTOMY YTO OHO 6yaeT nepepaBaTbCA OT OQHOMO yvacTka Lenu K Apyromy, rae
pacnonoXeHbl 3aXXMMbI, 1 MOXXET BbIBECTU U3 CTPOA 3/IEMEHTbI CXEMDbI.

3) MMpobHnk He MoxeT O6bITb M3MEpPUTENEM KavyecTBa CurHana, T.K. €ero
XapakTepUCTUKN JIMHEAHOCTU XyXKE, YEM Y UCTbITYEMBbIX YCTPOICTB.

4) Jlyywe He nytaTb TUNbl NPOBHMKOB MPWU WX MOAKIHOUYEHUM: “MUKPOCDOHHbIA”
NPOB6HUK NOACOEAMHANTE K MUKPOCDOHHOMY BXOAY, @ “NIMHERAHBIA” - K JIMHEAHOMY, a He
HaoboporT.

5) HabntopaeTcA HekoTopoe yxyaLeHne paboTbl NPOGHNKOB B HU3KOYACTOTHO YacTu
pmanasoHa yactotr meHee 80 .

1%

T

47k

7,68

81K
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TpaHcdopmatop MOXHO UCNOSb30BaTh K060 HU3KOYACTOTHBLIN C COMPOTUBIIEHNEM
katywek 10k:10k, NOpXOQAT cornacytowme TpaHcdopmaropel oT YHY manorabapuTHbix
npuemHukos 60-80 rr., UM MOXHO HaMOTaTb CaMOMY ABOMHbIM NPoBofoM 0,08 MM
npumMepHo 1000 BUTKOB Ha KOMbLLEBOM CEPLAEYHUKE.

MpobHuk anektpomarHutHoro nonA (http:/www.mitedu.freeserve.co.uk/Circuits)
60MbLUE NOXOX Ha M3MepuTESbHbIA NPUbOP, NOTOMY YTO COLEPXWUT B CBOEM COCTaBe
amnepmetp. OgHako kanubposka npubopa v pasmeTka LWKanbl He TPebYHTCA, NOTOMY YTO
HasHaveHue npubopa - MPOBEPATb Hanuuue HenpefyCMOTPEHHbLIX 3NEeKTPOMarHUTHbLIX
nosien Ha yactotax ot 50 Iy 8o 100 kI, TO eCTb MHOYCTPUAasbHLIX NOMeX. [Juana3oH 4yacToT
3aBUCUT OT BeNUUMHBbI KOHAeHcatopa C3, koadbdmumeHTa ycunenua ycunutena Al u
amnautygbl n3mepAemoro nonA. NpobHUK MOXHO TakXe WCMONb30BaTb AJSIA NOUCKA
CKPbITO NPOBOAKM M MECT ee 06pbiBa.

Cxema npobHuka npeactasneHa Ha puc.4. [nA npocnaywmBaHnWA Nonen, 4acTtoTbl
KOTOpbIX JiexaT B 006/1aCTM 3BYKOBbIX 4acCTOT, MOXHO MCMOJSIb30BaTb HAYLUHUKMK,
NOAKSYaeMble K KOHT. X1.

C3
150 R6
10k 1 Bin/Bbikn
wi M
RS 1N4148
A
Ct M 9 /
01 P
- c4 R4 VD2 | 4 1N4148 ov
N Sk 1+
L1 %ZUMK 2.2k VT1 T o =
1mH —4 BC109C 100mk
c5
220mK :B
=
R2
QT 10k
10mK

Puc.4

ABTOp cxembl NPOBHMKa HamaTbiBan KaTtyLwky L1 Ha cTep)kHe OT LapuKOBOW PYYKM
u3onuposaHHbiM nposogoM 0,05 MM HacKonbko XBatano Mecta, 4Tobbl MOMECTUTb
CTEPXXEHb B KOpMyC OObIYHOW LUAPWKOBOW pyyku. KaTylka COEfMHAETCA CO CXEMOVA
KoakcuasbHbIM Kabenem gnavHon 50 cM.

Curnan QNIEKTPOMAarHMTHOro nonA ycunmeaetcA onepaunoHHbIM ycunutenem Aln
Kackapom ycunutena Ha Tpanauctope VT1, nocne 4yero BbINPAMAAETCA [BYXTAKTHbIM
BuinpAMUTENemM Ha VD1-VD2 1 OTKNOHAET CTpesniky Mukpoamnepmetpa M1, paccumtaHHoro
Ha 250 MKA. CTpenoyYHbIin ykasatenb CTOMT B Lienu 3apAna koHaeHcaropa C5, no3tomMy OH

LI’E-' BrnokHoT “Pagioamatopa” Ne 6
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oMKCMpyeT MOLLHOCTb CUrHana, Koraa NpoLece 3apAna 3akoHuuTcA. MNpu oTcyTCTBMM NONA
KoHgeHcaTop paspsaxaerca Yepes auop, VD2 n TpaHauctop VT1.

[nA yBeNMYEHWA YYBCTBUTENBHOCTM MPOOHMKA MOXHO MOBBLICUTb HanpAXeHue
nutaHua 0o 40...60 B, ogHako npeobpasosatens DC-DC cnegyet NOMECTUTb B OTAESbHbI
3KPaHMPOBAHHbIA KOPMYC, M30NMPOBaHHbIA OT NPOBHMKA, 4T0bbI N36exxarb HAaBOZOK NoNA
npeobpasosatena Ha Cxemy U3MepuTens.

KpacHbii 7l7| '\R3eneubu7| MpobHuk, npenctaenexHsin [. Jlepya u3 KaHnapbl

(http://www.aaroncake.net), MOXeET MCMONb30BaTLCA AJ1A

HL1 HL2 NPOBEPKU MOAAPHOCTM NHO6Oro MOLLHOMO MCTOYHMKA

R1 MUTaHWA, MO3TOMY OH OYEHb MONE3EH NPU MOHTaXe

1k aBToMO6unbHOrO 060pyAOBaHWA, CUCTEM aBapuUHON

CUrHanu3aumm unu vero-Hmbynb elle, o Yem Bbl TONbKO

VD1 VD5| mosxete nogymarb. MocKonbKy ero cxema oueHb NpocTan u

SF D2 VD4¥ Hegoporad, LaXe EeCnu CropuT OAMH-APYroi u3-3a
—Ix X2l + nepeHanprXxeHwA - He bonblian bepa.

Puc.5 Mpu onpeneneHun NONAPHOCTY NOACOEANHUTE KOHT

X2 ¢ npegnonaraeMbiM “natOCcoOM”, COOTBETCTBEHHO, X1 -
¢ “MuHycom”. Ecnu 3aroputca 3eneHblii ceeTogmog HL1, 3HaumT, NonApHOCTL onpegeneHa
npaewiibHO, ECAN - KpaCHbLIA, TO nonApHocTb obpatHaA. Ecnu ropAat oba ceetoguoaa, To
uccnegyemblii UCTOUYHWK NepemeHHoro Toka. MNpobHuk paspabotaH onA onpegeneHvA
MOSIAPHOCTN UCTOYHUKOB C HarprXeHneM He Bbiwe 12 B.

MocToAHHbIA aBTOp XypHana “Pagioamartop” HO. KapaHpa u3 XapbkOBCKOW 067,
npeanoxun cxemy npobHuka (PA 5/2000), B OCHOBE KOTOPOM Nex<ar Lenu ABYXMOSKCHOIO
reHeparopa ctabunbHoro Toka (FCT) Ha TpaH3uCTOpHOM aHanore crabunutpoHa. MNpobHuk
npocTon W yoobHbIA, OH NMpefHasHauYeH onA perucTpauum NOCTOAHHOMO U NePeMEHHOro
HanpsXxeHwA B npefenax coorsetctBeHHo 3,5..300 B n 3...220 B ¢ opHoBpemeHHow
VHAMKaUWeNn NonApHOCTH (puc.6).

Mapbl TpaHauctopoB VTI, KHHMD;Z!”- 1w
VT2 n VT3, VT4 obpasytot [CT, %
3aMUTLIBAIOLLME CBOUM BLIXORHBIM gy —@—

TOKOM Uenun ynpasneHuAa ppyr

——— 2
apyra. Obwwwmn TOK rcT @
IBbIX=2U63/R=4 MA  pocTaToYeH VD3..

Vo2 . vDe
ANIA 3a)KWUraHWA CBETOLMOAOB W YSf KyiMiA-1A K407
6esonaceH no MOLLHOCTW
paccemBanuna VT2, VT3. OnogHsbiii
moct VD3...VD6 obecneunBaet
npaeunbHyto 3anutky TCT npwu
noboii  nonApHocTM  Usx, a Puc.6
BK/OYEHHbIE BCTpPEYHO-napannencHo ceetopmopbl VD1 (kpacHbil) u VD2 (3eneHbii)
VHOMLMPYIOT HanpaBfiEHVE NPOTEKAIOLLLEro TOKA M 3aLLMLLatoT apyr apyra ot npobos. Mpu
NpoTeKaHMM NEPEMEHHOI0 Toka CBETATCA 0ba CBETOANOAA.

BrnokHoT “Pagioamartopa” Ne 6 I7I:','
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TpaHauctopel VT2, VT3 MOXHO 3aMEHUTb APYrMMU COOTBETCTBYHOLLIEN CTPYKTYPbI C
Ukamax > 300 B, Hanpumep KT604, KT605, KT3157, VT1, VT2 - npaktu4yeckn ntobbiMu
mManomoLHbiMu; VD3...VD6 - ntobeimu ¢ Uobp > 400 B. VD1, VD2 - ntobble pasHbIX LBETOB,
MOXHO ucnonb3oBatb oauH ceetognon KWUMO23A2-K, yxe copepxawmin napy
CBETOAMOAOB B HY>KHOM BKJIHOUeHUN. Cxema obecneumBaet cTabunusaumio Toka, HaunHan
¢ 5 B, yMEHbLUMTL 3TOT NapamMeTp MOXHO 3ameHon VD3...VD6, VT1, VT2 repmaHuesbliemu,
a VD1, VD2 - npubopamu ¢ MeHbwmm Unp (Tuna AN360B).

Opyron Haw astop A. ApTemMuyk n3 Kuesckod 00n. npesnioxkui W3meputenb
KoahumumeHTa nepepaun Toka TpaHsuctopa (PA 6/2000). B cxeme Takoro npobHuka
(puc.7) ocHoBOM u3mepuTena ko3(PAUUMEHTOB Mepefaynm Toka OUNONAPHBIX
TPaH3NCTOPOB ABAETCA MOCTOBAA cxema. Kak Tonbko MOCTOBaA CXxeMa yCTaHaBMBaeTCA
B paBHOBecwe, cBeTATCA 0ba cBetogmoga. B mMpoOTMBHOM Cryyae CBETWUTCA TOSMbKO OAMH
CBETOAMOA, YTOObI NMOKa3aTb, B KAKOM HaNpPaBNEHWUN HY>KHO BpaLlatb noTeHLMoMeTp R2.

R1 1k R2 4,7
A ’
SA1 A VTY, VT2 BC238B

=
neNl C
°1=
PNP| o+
J| VD1 198
— ]
T8 | V02 g D1, VD2 1N4148

Puc.7

MonoxeHnne paboyein TOUKM XapaKTEPUCTUKU ONPERENAETCA HanpAXeHWeM Ha
KOSINeKTope namepAemoro TpaHauctopa VTX. ECin ero KonnekTopHbli TOK paseH 2,25 MA,
TO yepes3 OTKpbiBLLMECA TpaH3ucTopbl VT1, VT2 BkntovatotcA oba ceetopmona. Tenepb
cremyet onpegenutb TOK 6asbl TpaHsucTopa AfiA Toro, ytobbl BBIYUCIUTL 3HAYEHWE

200 15 KoappmumeHTa nepepaynm no TOKYy NyTeM [efneHud

b"g, L) ,(’:"? KONNEKTOPHOro Toka |k Ha Tok 6a3bl 16. Tpebyembiii TOk 6a3bl

@°§, 5 YCTaHaBMMBAKT C MOMOLLLIO R2, KOTOPbIA MOXHO JIEerKO

@“@ N > npokannbpoBaTb. COOTBETCTBYIOLWMIA 06pasel, LUKanbl
é&_? n3MepuTesna nokasaH Ha puc.8.

X Takum 06pasom, YemM MeHbLLe ToK 6a3bl, HE06X0aMMbIN

22 ONA MNONYyYeHUA KOMNEKTOPHOro Toka 2,25 MA, TeM Ha

B MEHbLIMA YroN HY)XHO MOBEPHYTb OCb MOTEHUWOMETPA.

o4 ag! Ortctopa crnepyert, yto 60MblUME 3HAYEHWA KOSIPULMEHTOB

2 Puc.8 o yCWUIeHnA No TOKYy PacnofiokeHbl B NEBOI YacTu LiKanbl, a

yy BrnokHoT “Papioamatopa” Ne 6



Mpo6Hukn

mManble - npaesee. C nomowbo R2 Takxe
MOXHO U3MEHATL HanpaxeHue ot 0,5 0o 4,5

*—e-o B, KoTOpoe O06YCNOBAMBAET MpOTeKaHue

2 1 oo z o\. yCTaHaBIMBAEMOro 3a CYET pe3unctopos R4 un

;0 OH'J R5 Ttoka 16 uyepe3 6asy ucnbITyeMoro
Q. oo /e_o/° obpasua.

Pesuctop R1 no3BonAeT NCnosib3oBatb
R2 SA2 BECb PErynnpoBOYHbIi [ManasoH
BK/IIOYEHHOr0O B MOCTOBYHDO  CXemy
noTeHuuomeTpa. bes aToro NOACTPOEUHOrO

/' w3 vb¢ | pesucTopa nepsble 0,5 B ucnonb3oBanucb
he~
[

g:: %»; o Gbl ANA NPOTEKAHNA TOKA Yepes3 TPaH3UCTOP.
mlj @ K Ovombl VD1, VD2  KOMMeHCUpyrT
[©  TemnepaTypHYI0 3aBUCUMOCTb HaMpAXEHWUA

@ @Q::; mMexay 6asoit u amuTTepom VTX.

/ o\ e\ 13 IMpun HACTPOIKe CXeMbl MpPeXxae BCEro C
nomoLbo R2 yctaHaBnuMBaKT Makcumasb-

HbIl KO3(DMULMEHT nepepaynm no TOKy.

NPN cENP © A 3ateM 3a CYET perynmpoBKM NOLCTPOEYHOrO

o o T o} j pesucTopa pobusatoTcA, YTobbl HAaNpAXeHue

mMexay Toukamu A u B 6bino 1,1 B. Tenepb

MOXHO U3MEpUTb KOIPULIMEHT nepepaum

Pnc.9 no TOKy OMNOAAPHBIX TPAH3UCTOPOB C
norpeLuHocTblo MeHee 10%, a nopbop nap - ¢ ropasno 6onee BbICOKON TOYHOCTBHO.

Ha puc.9 nsobpaxeHbl neyarHaA nnara n MOHTaXHaA cxema npubopa. VT1, VT2
MOXHO 3ameHuTb KT3102B, VD1, VD2 - K[O521A, KO106A, KO503A, KO522; VD3, VD4 -
AJ336B, Al307BM, 'M v ppyrumu.

Mpo6HuK TpaH3UCTOPOB 6€3 UX BbINANKM U3 CXeMbl CyYaHO NONasicA COCTaBUTENHO
Ha npocTtopax cetn WHTepHeT, u

Mbl  MpeacTaBnAeM  ero  Ha R3 270
CTpaHuLax Hawero c6opHUKa. 1 g| |4 lll,lllgl6

Cxema npobHuka (puc.10) Rl
no3eonAeT nposeputb 4 S| |10k

TPaH3WUCTOPLI B LiENW, faXKe ecnu Bl} "
ux conpotusneHne nepexopos L

amutTep-6asa wAM  KONNEKTOP-

-l
-
$
w
-
N

6asa He npe.biwaer 40 Owm. 50K

MpobHukom MOXHO  Takxe I? ,’
NPOBEPATb BbIXOAHbIE MOLLHbIE 1K ll 39 13| ; l ”
TPaH3NUCTOpbl B LLeNAX YCWUNeHuA l : l

curHana. D1-D4 IN4148 IC1- 555 TIMER IC2 - 4027

Puc.10
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B cxeme 555 Tainmep (IC1) pabotaer kak mynsrusubpartop Ha uyactote 12 T,
BbixogHoW curHan ¢ koHT.3 nopaetcA Ha Tpurrep (IC2), KOTOpbIA AeAUT BXOOHYH YacToTy
Ha OBa u 06ecrnevnBaeT CUMMETPUYHOE NMUTAHWUE HA BbIXOOHbIX KOHT.15, 14. OTW KOHTaKTbI
cBAsaHbl ¢ HL1 u HL2 yepes Tokoorpanuumsarowwmii pesuctop R3. Ceetopmopb
COefMHEHbI TaK, YTO, KOrAa NONAPHOCTL Lienu OfHa, TO CBETUTCA OMH CBETOAVOA, a KOraa
MOMAPHOCTb NPOTUBOMONOXKHA, CBETUTCA APYroi. Korga TpaH3WUCTOp He MOACOEAMHEH K
npo6HuKY, CBETOAMOAbLI MUratOT NOOYEPESHO.

Boixonbl 1C2 Takxe cBA3aHbl ¢ pesuctopamu R4 u R5, KOTOpble NOAAKT CMELLEHNE
Ha 6asy npoBepAeMOro TpaH3ucTopa. McnpasHbIi TPaH3UCTOP MPOBOAMMOCTU N-p-n
3acTaBnAeT cBeTuTbcA cBetogmopn HL1, a ucnpaBHbIA TpaH3UCTOp p-n-p 3acTaenAeTr
ceetutbcA HL2. Ecnu B TpaH3ucTope 06pbiB, TO ropAT oba ceetoamopa, a ecnu B
TPaH3MCTOpPE KOPOTKOE 3aMblKaHue, TO TOrAa HUKaKoN CBETOLAMOL HE rOpuT.

Tam e 6bina HampeHa cxema npobHUKa pnA NPOBEPKKM TpaH3ucTopos (puc.1l) -
NMpocToe W HaAEeXHOe YCTPOMCTBO, B OCHOBY KOTOPOrO MOSIOKEHO WMCMOMb30BaHuWe
MMMNOPTHOrO TPEXBLIBOLHOIO Mbe3oun3anyyarens.

Cxema  He  KpuUTMYHA K

wpn e e HanNPAXXEHMIO NMUTAHWA, KOTOPOE MOXET
RI 4x7 RZ6x  BQ 6biTb B Npenenax 5...15 B.

GB, K R3 1 B BepxHem Mo cxeme

0_{l_0 5 K NONOXEHNN  nepekntovarena SA

U=5.15s. NPOBEPAKOTCA TPAH3UCTOPbI CTPYKTYPbI

3 p-n-p, a B HWXHeM - n-p-n. Ecnu

SA TPaH3MCTOP WCNpaBeH W LOKOMeBKa

pnp g : coBrnafjaer C YKasaHHOW, MOXHO

— Puc.11 ycnblwartb TOHaNbHbINA curHan

nbesonsnyyarena BQ uyacToton okono
3,5 KIy. Cxema Mo3BONAET HE TOMbKO OMPEfEnuTb UCNPaBHOCTb TPAH3UCTOPOB, HO U
onpefennTb CTPYKTYPY M LOKONEBKY TPAH3UCTOPOB, Ha KOTOPble HET CMpaBOYHbIX
[aHHbIX, TaK Kak HermpasWiibHOE BKIKOYEHWE HE BbIBOAWT TPAH3UCTOP M3 CTPOA.

Ha caiite http://www.radioradar.net npusegeHa cxema npobHuKa AnA MPOBEPKM
TUPUCTOPOB M CMMMCTOPOB. [MPo6HMK NO3BONAET OLEHUTL PaboTOCNOCOBHOCTL, 3apaBan
OTNMPaOLLMIA TOK yNpaBnAKLWEro 3nekTpoga. Tak, AnA cUMUCTOpa MOXHO MNOKasatb
OTNNYME ero NoBeAeHMA B 3aBUCUMOCTM OT cnocoba otnmpanua: I, I, 11l m IV. C nomowbto
Takoro npubopa nerko onpeaenAeTcA CONPOTUBAEHWE B LLENW YNPaBNAOLLErO S1EKTPOAA,
[OCTaTOMHOE ANA NPaBUALHOMO 3anycka.

OcHoBa npobHuKa - nepeknoyarens ¢ pesuctopamu R1-R8, koTopble 3aparoT TOK
YyNpasAlLWEro 9JnekTpoga Tupuctopa unn cumuctopa. [lonoxuTtenbHoe unm
OTpuLaTENIbHOE YNPaBNAOLLEE HAMPAXKEHWE NO3BOSIAET OTNMPAaTb TECTUPYEMBIN SIEMEHT
aByMA cnocobamu. Buibop NonApHOCTY yNpaBAAOLLEro TOKa OCYLLECTBIIAETCA C NOMOLLbHO
nepekntovarena SW4. [pyroi nepekntovarens (SW3) nossonAeT Bolbparb NOAAPHOCTb
MUTaHNA MeXpy paboummu 3feKTpo4amMu NPOBEPAEMOrO dNEMEHTA UMW MOSHOCTLIO ero
OTKJTHOUUTD.
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MpuHuMnuanbHaA 3NEeKTpU-
YyeckaA Cxema YCTpOWCTBa NpeacTas-
neHa Ha (pmc.12). Tutarowmn
TpaHcgopmartop  TR1 CHUXaeT
ceteBoe HanpaxeHne 220 B wu
obecneumBaeTt ranbBaHUYECKYO
pa3BA3KYy Mexmgy CeTbi U LenAmu

npobHuka. BrtopuuHaa obmotka TR

BbIMOSIHEHA CO CpefHen TOYKONM,
OTKyoA CHUMAETCA HanpaAXeHue ¢
3P EKTUBHBIM 3HAYEHNEM NPUMEPHO
2x9 B. [ByxnonynepuogHbIi BeINpAMU-
Tenb cobpaH Ha guogHom mocte D1.
CrnaxxueaHuwe NOMIOXUTENILHOMO U
OTpULLATENIbHOrO0 HanpAXeHui obecne-
ynBaetcA koHpgeHcatopamu C1-C4.
HanpaxeHne Ha  koHTakTe AP
oTHocuTenbHO obuero nposoga (A1)
cocTtasnAer npumepHo +11 B, B 1O
BPEMA KaK HanpAXeHWe Ha KOHTaKTe
AN cocrtaenAer okono -11 B.
Mepekntoyatenem SW3 wn3meHAeTcA
NONAPHOCTb HaMPAXEHUA MUTaHWA
namnel.

CTabunusmpoBaHHOE HanpAxe-
Hue nutanuA =5 B BbipabarbiBaeTcA ¢
NOMOLLBH) CTabMNu3aTtopoB MNONOXKMU-
TeNbHOro Hanpsxexua (7805) u
oTpULaTeNIbHOMO HanpAXxeHuA (7905) un
obecneunBaer HOPMUPOBAHHLIA TOK

ynpaeneHuA.
Ovogbl D2 v D3 He ponyckatot
pesKoro nageHunA BXOQHOIO

HanpAXxeHnAa crabunusatopos npwu
OTNUpaHWUKU TecTMpyemoro TupucTopa
Unu cummucTopa.

BenuunHy ynpasnAtoLLero Toka
onpegnenAlT  pesuctopel  R1-R8,
BK/IOYaEMble B Lenb ynpaBnALLEero
3MEeKTPoAa C MOMOLLbLIO Nepekntoya-
Tena SW2. HanpaxkeHwe Ha ynpasnAto-
LemM 3neKTpofde TupucTopa  Miu

BrnokHoT “Pagioamartopa” Ne 6
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cuMmucTOopa COCTaBnAeT npumepHo 1 B, MOSTOMYy BenMuMHa YNpaBnAKLWLEro Toka
paccumTbiBaeTcA no cpopmyne ly=4/R.

ConpotuBneHme R COOTBETCTBYET COMPOTUBAEHWIO B LENU YNpPaBRAKOLLErO
anekTpoga Tupuctopa uam cumuctopa. MpobHWK NO3BONMT ONPERENUTL MakcuMasibHoe
3HAYEHWEe 3TOr0 COMPOTMBAEHWA AJIA Pas3nMyHbIX CNOCOOOB 3amnycka C HanpAXXeHWem
ynpasnexua 5 B.

Pa3nuuHble cnocobbl OTMMpPaHUA CUMWCTOPa PeanusytoTcA NOCPELCTBOM YETbIPex
BO3MOXHbIX KOMOMHaUWIA NonoxeHuii nepekntovarenen SW3 n SW4.

OnA TvpucTopa UCNoNb3yeTCA €OMHCTBEHHbLIA PEXUM + + (CM. Tabs.), KoOTopblii
COOTBETCTBYET nonoxxeHwto AP nepekntoyarena SW3 n nonoxeHuto GP nepekntovarena
Sw4,

Passopka nevatHon nnatbl NpobHMKa 1 pasMelLeHne pagnopeTanei nokasaHbl Ha
puc.13, 14 coOTBETCTBEHHO.

AnAa nepsbIX MCMNbITAHUNA
BHELWHME nepekntovarenm SW3
n SW4 MOXHO He MOAKNHYaTh.
Heobxoonmble CoepuHeHnA
OCYLLECTBNAKTCA NOCPEACTBOM
NPOBOACB C 3aXKUMaMU.

CHavana HeobxoamMmo
MPOKOHTPONMPOBATb HanpAXe-
HWe Mexpy KoHTakTamu AP u A1
(npumepHo +11 B) u mexay
koHTaktamm AN u A1 (-1 B),
3aTeM M3MepuTb fBa CUMMET-
PUYHBIX HaMPAXEHWA MUTaHWA
+5 B mexpy GP n A1 n -5 B
mexay GN n A1,

Mocne npegBapuTenbHON
NPOBEPKN MOXXHO NOACOEANHUTD
nepekntovatenb SW3 K KOHTak-
Tam AP 1 AC, a nepekntoyarenb
SW4 - k koHTakTam GP n GN.

Cnepytowwmin war - nog-
KNHOYEHME cMmUcTopa Mnu Tupu-

cTopa, Kak rnokasaHo Ha Cxeme. Puc.13 Puc.14
Mpn ucnpaBHOM  3nemeHTe
namnoyka He LoOMKHa ropetb. Haxartne kHonku BP1 QOMKHO BKAKOUMTL TUPUCTOP WMAn
CUMUCTOP.

Ecnm namnouka He 3axrnacb, TO, YBENWYMBAA BENWUMHY YMNPaBMAKLLEr0 TOKa
nepekntovarenem SW2 © CHOBA HaXMMaA Ha MyCKOBYH) KHOMKY, MOXHO B0BuTbCA
BKNHOYEHWA namnoyku. Mpu paspeiee Lenu AP-AC namnoyka pormkHa noracHyTb. Ecnm
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BCE 3Tanbl 3TOM0 WUCMbITAHWA BbIMOSIHEHbI YCMELIHO, TO TECTUPYEMbIA PALMOSIEMEHT
MOXHO CYMTaTb UCTMPaBHbLIM.

C TecTMpyeMbiM CUMWUCTOPOM MOXHO NPOBECTWM Npefbiayliee WCnbITaHue,
npUMeHAA Tpu gpyrue cnocoba otnupaHuA, To ectb Yepepya GP ¢ GN n AP ¢ AN ¢
nomoLbo nepekntovarenen SW3 n SW4. Torga namnoyka [OMmKHA racHyTb Npu CMEeHe
nonoXxeHnA nepekntovarena SW3.

CxeMy BfiA MOMCKA HEWUCMPAaBHbIX MWUKPOCXEM, KOTOPbIE MOLCAXMBAKOT UCTOUHMK
nutaHua, npeanoxun K. Mpad B cBoeit “OHuMKNoOneonn 3MeKTPOHHON CXEMOTEXHMKM”
(http://www.designnotes.com). Ycunutens A1 BOCMpWHMMAET Manoe nageHue
HaNPAXXEHWA, BbI3BAHHOE MNPOTEKAIOLWLMM TOKOM Ha y4yacTke MnpoBofa AJSIMHOA OKONo
LHoMa, YTo 0TobpaXkaeT 0BbIYHbIA MUKPOaAMMEPMETP.

1L

L)
c
35,0 1Mk
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2 A a2

741 ,%__z<

84y

Yer. vyna

14 (=]
4
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vl

1IN3064 50...100 MKA’
Puc.15

KoHTakta ¢ pebpom nevarHoi LOPOXKM [OOMBAIOTCA C MOMOLLBIO MronbyvaToro
wyna, 4tobbl  ONpPemnenuTb BENUUMHY TOKa 3amblkaHuA. [lonoBWHa [BOWHOMO
onepaumoHHoro yeunutena A1 Ha Mukpocxeme 741 coopmupyet YT ¢ obpatHoi CBA3bH,
ytobbl MpepoTBpatUTL NPo6ieMbl, CBA3aHHbIE C HanuMuuMem (poHa B Harpyske wu
KonebanuAmMK Hanpaxenua. K Hemy nopkntoveH Mukpoamnepmetp Ha 50...100 MKA.
OpyraA nonoBuHa - OnepauuoHHbIA ycunutenb A2, obecneunBaeTcA OBYXNONAPHLIM
nuTaHuwem ot batapeun 9 B ¢ yctaHOBKON gpeiidda HynA ¢ noMoweio R4.

[Ba anopa salmiaioT Mukpoamnepmetp. Pesuctop R1 yctpaHAeT Heo6xoammocTb
LLYHTUPOBaHUA MMUKpoamnepMeTpa.

MpobHWK oNA NPO3BOHKM LieNe Ha Hannume coegmHeHnin npeanoxmnn A. KonnnHCoH
n3 Benukobputanum (http:/www.mitedu.freeserve.co.uk/Circuits/Testgear/testgear.htm).
OTa npocrtan cxema (puc.16), B KOTOPOI UCMONL3YETCA ONEPaLMOHHbIA yeunutenb Al Tuna
741 B pudpepeHumanbHOM BKOYEHUW. Pa3HOCTb MOTEHUMANoB Mexmgy npAMbIM U
MHBEPTVUPOBaHbLIM BXOAAMW YCUIMBAETCA HA BENNYMHY NMONHOIO KO3IPdULIMEHTA YCUneHua
6e3 obpatHon ceA3un. ConpoTuenenne peauctopos R3 470 kOm u ynpasnexnuna R2 10 kOm
NO3BONAET CO30ABATLCA ManeHbKOW PasHOCTK MOTEHLMANOoB Ha Bxogax Al u Hapylatb
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6anaHc uenu. Curian pasbanaHca ycunmBaeTcA 1 3aCTaBfAET YyCUNUTENb aBUHOOOPa3HO
U3MEHUTb pexuM Tak, utobbl ceetogmogbl HL1, HL2 3aropenucb, CuUrHanmsvpya o
HaNU4UM COEQMHEHNA B MECTE M3MEPEHNA.

Mpn HacTpoike nNpobHWK OomKeH ObiTb
CHayana nOACOEAMHEH K  3TaflOHHOMY
pesucTopy BenuunHon Mexgy 0,22 u 4 Owm.
Pesuctop ynpasneHna R2 perynupyeTca Tak,
yTobbl  CBETOAMOA MpWU  MOAKIOYEHHOM
\/ COMPOTUBNIEHNN TOMbKO HAUMHAM 3aropaTbCA.
OTanoHHbIN Pe3ncTop 3ateM [OMKeH ObiTb
yoaneH, a BxoL NpobHMKa 3akopoyeH, Toraa
CBETOAMOA, racHet. [llockonbky W3mepAemble
COMNpPOTMBNEHMUA ypesBblyarHo HU3KOW
BEJSIMUNHbI, BaXHO, YTOObI KOHTAKTbl NPobHMKa
(3aXuUMbI, “KpOKOAUABI" WMAM Wbl U T.0.)
COXPaHANUCb B YUCTOTE, MHAYe FPA3b MOXET

Puc.16 YBENUUNTL KOHTAKTHOE COMPOTUBJIGHUE U
NPWBECTU K HENpaBubHOM pabote NpobHMKa.

B cxemy moxxHo Takxe noctaeute KMOTIT onepaumorHble yeunutenu Tuna CA3130,
CA3140 nnu ycunutenu Ha MT ¢ MHOyUMPOBaHHbIMW KaHanamu, Hanpumep, LF351. Ecnu
CBETOAMOAb! HE raCHYT Npu HacTpomnke, To noacoeauHute R2 10 KOM K KoOHT.1, 5, a ero
MOM3YHOK - K OTPULLATENIbHOMY MOJIHOCY UCTOYHUKA MUTAHWA.

MpobHuk-6pacnet onucan B. beccmeptHblii n3 Knesa (http:/shems.h1.ru). Cxema
npobHuka (puc.17) MOXeT npuroguTbCA ANA MPO3BOHKW AETanew, QOPOXEK, a Takxe
NpoBOAOB B H0MLLIOM KONMYECTBE UM B TPYAHOZOCTYMNHbLIX MecTax. MpobHuK HapgesaeTcA
Ha PYKYy W NpyU NPUKOCHOBEHUW PYKOM K BbIBOLAM MPOBEPAEMOr0 NPOBOAHMKA HA HEM
3aropaertcA MHAMKATOP.

Camblin npocTow nNpumep - y Bac B
pyKax HECKONbKO MPOBOLOB, CBA3AHHbIX
BMECTE, U BaM HYXXHO ONpeaenuTb, roe
Ha4ano W roe KOHEL, KaXAoro M3 HUX.
HyxHo HapeTb Opacner Ha pyky,
NMPUKPENUTb  3aXUM K OQHOMY U3
NPOBOLOB ¥ NOOYEPERHO AOTPArMBaThCA
nanbuemM [0 Apyrux koHuos. [lpu
KacaHunM nanbLeM HYXHOro nposofa
CBETOAMOL, 3aropuTCA.

Obnactb  NPUMEHEHWA  3TOrO
npobHuka [OBOMLHO LwWwMpoKka. CeeTogMon nyuywe B3ATb WUMMOPTHBIA C  MasbiM
notpebneHmem Toka, X0TA MOAOWAET U oTevecTBEHHbIN A1307. BHewwHWiA Bua, NpobHuka
nokasaH Ha puc.18. Kopnyc usrotaBnuBaeTcA uU3 anrOMUHWEBOro 3kpaHa BY 6noka ot
namnoBoro Tenesn3opa. B Hem ecTb nasbl 4nA Nnatbl, Kyaa oHa Bbe3xaeT. [nA 6arapeek
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Kopnyc HL1 saum HY)KHO cpenarb Kpenex Ha nnare. bpacrner moxet

2 6bITb NHO6O METANNYECKUIA, NOLONAET OT HAPYYHbIX

yacos. [nA yBenuyeHWA BUOMMOCTM CBETOLMOAA,

CHapyXu ycTaHaBnuBaeTcA He cam cBeToauop, a

pacceunBaroLLee YBEMUYUTENIbHOE CTEKNO KPacHOro

) CBeTa OT YCTPOWCTB WHAMKauuW. Bbikniouartens

Puc.18 MUTaHNA He Hy>xeH. XopoLumnx batapeek xsaraer bonee
YyeM Ha rop,

B cratbe C. Crawkosa (http:/www.qgrx.narod.ru) onucaH YeTbipexypoOBHEBbI
3KOHOMWYHBIA NPOOHMK, KOTOPbIA C MOMOLLLID YETbipeX CBETOAMOAHLIX WHAMKATOPOB
NOKa3blBAET OAMH W3 WHTEPBASIOB 3HAYEHWA COMPOTUBIIEHWA KOHTPOMMPYEMOI Lenu
MOCTOAHHOOrO TOKa. Kpome Toro, Takum NpobHUKOM MOXXHO NPOBEPATL KOHAEHCATOPb! Ha
o6pblB UM 3amblkaHue 06KNafoK, WCMPaBHOCTb P-N NEPEXofoB MOMYNPOBOAHUKOBbIX
npvbopoB, NPOBEPATL JMEKTPUYECKME LLEeNU B NPOMbILLIEHHOM 060pyLoBaHUU: 06MOTKM
TpaHcOpMaTopoB, Pene, HWTEW CUrHanbHbIX famn, MEPEXOAHOr0 COMPOTMBAIEHUA
KOHTaKTOB, MCMONb30BaTb TaM, rAe He 006A3aTenbHO TOYHO 3HATb 3HAYyeHue
COMPOTWBIEHMA yYacTKa Lenu.

Ha pwuc.19 npueepeHa cxema npobHuka. OCHOBOM €e ABNAETCA MOPOroBoe
YyCTPOMCTBO Ha noruuveckux anemeHtax KMOI ¢ penutenem HanpaAXeHuA,
POPMUPYIOLLIUM  YETHIPE PA3NNYHBLIX YPOBHA MEPEKNOYEHWNA YETbIPEX CBETOAMOAHbIX

WHONKaTOPOB. X a
Mpn nposep-
. sze r; 08¢ :ﬂ T T RI 15K() l.m
P 1 E u M1 T 1 108,19
Lenb OKasbiBaBTCA [ " omsr G 201 002

NoaKMtOYEHHON na- §
pannenbHo peswuc- ,_SS_I_E: mﬂ_
Topy 39, vepes | A5 20x R4 20K 03
KOTOPbLIA MpOoTEKAET
CyMMapHbIi  TOK

nenutena Hanpsxe- |5 27k RE 18K ppry
RE 13K 12|

98 _

—l /rLJ,;,

ﬂLZ&
@ [ e T

+

HuA. [nA npusepe- |7 274 & |11 LAY/

HUA  Pad/INIHOTO —I—@— K w7
TOKa BO BHELWHEN grpf R9 01 K17 vi-vis | pus-my D1, 002
uenu K noporam 06w [ﬂIZM 02 Ks6iAne KI315A AN3078
cpabartbiBaHuA ane- -

MEHTOB DD1 Puc.19

3KCNepMMEHTabHO NopobpaHbl CONPOTUBIIEHNA B AENUTENAX HANPAXXEHWA U3 PE3UCTOPOB
R1...R9. Mpu yMeHblUEHMM TOKa Yepe3 BHELUHIOW LUenb (T.e. NpU yBEUYEHUU
CONPOTMBIIEHWA STOW LLeNK) NOCNen0BaTeNbHO NepekntovarotcaA anemenTsl DD1.1...DD1.4.
OnemeHTbl Mukpocxembl DD2 AercTByHOT Kak gewwndparop, BKAOYAOLWMA OOWH U3
TpaH3ucTopos VT1...VT4 u cOOTBETCTBEHHO MHAMKaTOpoB HL1...HL4.

Korpa wynbl npobHUKa HUKyna He NofACcoefMHEeHbI U CONPOTUBIIEHNE U3MEPAEMON
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uenn 6onee 10 kOM, HM OOMH W3 CBETOOMOQOB HE CBETUTCA. B atoM pexume
notpebnAemblii NPoBHMKOM TOK cocTaBnAeT Bcero 70 MkA. PabotocnocobHocTb npubopa u
ero 6arapeu nuTaHMA NPOBEPAETCA 3aMblKaHMEM €r0 LLLYNOB.

Kpome MnpoBEPKWM COMPOTUBAEHUIA B YKasaHHbIX Npepenax, npobHWK no3sBonAeT
MPOBEPATb KOHAEHCATOPbI TaK Xe, KaK 3T0 MPUHATO Aenath JIHo6biM aBOMETPOM B peXUME
M3MEpeHNA COMPOTUBNIEHNA — MOOYEPEOHbIM M3MEHEHWEM MONMAPHOCTU MOLKIIOYEHMA
npubopa K NPoBEPAEMOMY KOHLLEHCATOPY.

Mpn aTomM Ha ceeTogMopax npobHMKa Mo Mepe nepes3apAmKM KOHAeHcatopa
HabnopaeTcA OfHOKpaTHLIN adpdpekT "berywwmx orHeir" B Hampaenenun ot HL1 k HL4.
MpuueM, yem 6ofbLLE EMKOCTb KOHAEHCATOPa, TEM MEHbLUE CKOPOCTb MEpPEeKoYeHuns
CBETOLAMOAOB. ATO NO3BOSIAET NMPUMEPHO CYOMTb O BESIMYMHE EMKOCTU KOHOEHCATOPOB.
PeanbHo BO3MOXXHa nposepka ux emkoctu o1 1 MK® 1 6onee. MNpobHKK Takxe yBEPEHHO
"onpepenAeT" NPOBOAYMOCTb NONYNPOBOAHNKOBLIX NPUOOPOB: B MPAMOM BK/KOYEHUN P-N
nepexopa 3axuraetcA ceetoguop HL1.

Mpy cnyyaiHOM NonagaHwWyM Ha BXOL MEPEMEHHOro HanpaxeHua cetn 220 B, uto
OblBaeT B MPakKTUKe PEMOHTHUKA, NPOOHUK He BLIXOAMT U3 CTPOA. B atom cnyyae nuiib
CBETUTCA MHAMKaTop HL1.

RT 82K Bo3mOXHO wucrnonb3oBaHue npubopa M npu "mo3soHke"
=3 7 vetbipexxunbHoro kabena. [nA 3T0ro K OfHOMY KOHLLY kabena
. 32595 L 7 CMenyeT NORCOBAVHUTL TP PE3NCTOPA, COBANHEHHBIX N0 CXeMe,

A3 43K noKasaHHOM Ha puc.20, a C APyroi CTOPOHbI, COEAUHNB OOLLWIA

+——3———= 3 npoBop kabenA u npubopa, LLyNnoM NPOBEPAKT COOTBETCTBUE
06y ‘ HOMepa CBETALLErocA HAMKaTopa ykazaHHOMY Ha puc.20 Homepy

nposopa. Mpu obpbiBe UK 3amblkaHUy NOObLIX ABYX XU MEXAY
Puc.20 CoBO UHAMKALMA NOKaXET COOTBETCTBYHOLLEE OTKIIOHEHUE.
Mpy HanaxxueaHuu NpobHuKa pnA nogbopa conpotusneHna pesuctopos R1-R8 bbin
ncnonb3oBaH 650K U3 YETHIPEX ABWXKKOBBIX NEPEMEHHBIX
pesuctopoB Cl13-23B C NWUHEWHOW XapaKTEPUCTMKON T—
perynupoBaHuA. ocrne BbINONHEHUA HACTPOEK BMeCTO 6110ka uaMep';moro Mwarop)
pe3nCcTopoB YCTAHOBAEHbl MOA0OPAHHbIE MOCTOAHHBIE conpoTuaneHus, KOM

Tabnuua 1

pesuncTopsl. 0..0,1 HL1
B npobHuke AnAa nutaHuAa ucnonb3yetcA 6arapen 01..5 HL2
"KpoHa" unu aHanornyHan e ¢ Hanpaxexnem 7,5...9 B. 5.7 HL3
B Tabn.1 npuBepeHO COOTBETCTBME WHTEPBAsoB 710 HL4
KOHTPONMPYEMOr0 COMPOTMBAEHUA BHELUHeR Lenu w Bonee 10 —

CBEYEHMA NHAMKATOPOB NPOBHMKA.

Ewe opgHa paspaboTka B3ATa Ha caiite http://www.redcircuits.com, o kotopom
roBOpWSIOCh B Havane ctarbu. AT0 NpobHUK OnA nposepku pabotocnocobHOCTU Lenen,
cxema Kotoporo (puc.21) BKNHOUAET reHepatop KOPOTKMX MMMNYNbCOB B AManasoHe YacTot
700...800 . Mmnynbcel copepXar rapMOHUKWM [0 HECKONbKWMX Merarepl, no3tomy aTu
konebaHnA MOryT MCMonNb30BaTbCA AS1IA NPOBEPKM 3BYKOBbLIX WM PagmMo4acTOTHbIX
KackagoB ycunutenei, npueMHUKOB 1 T.1.
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B pouHamuke npoBepAeMOro YCTPOWMCTBA MOXHO YCIbILWATL BbICOKUA TOH, €CIin
NPOBEPAEMbI Y4aCTOK Lienun ucnpaseH. Npu NpoBepke 3axum X2 fomkeH 6biTb CBA3aAH C
MacComn YCTPOWCTBA, a LynoM X1 4oTparmeatoTcA A0 PasnnyHbIX y4acTKOB Lenu, HaunHanA
C nocnepHero kackapa u NPoABMUranAchk K nepsoMy. Koraa ToH 60bLUe He CbILLEH, 3HaYuT,
HanpeH pedekTHbIA Kackag.

o~ MNopocoeamHAA HayWHUK K J1,
npespaliaeM cxemy npobHuka B
ABYyXKackagHbln ycunutens. Jlrobon
| 3BYKOBOW CWUrHan, nocTynatowui oT
== MPOBEPAEMOr0 YCTPOiiCTBA Yepes3
wyn X1, Oyner cnbleH yepes
HaywHukn. posBepka uenu Tenepb
npoucxoguT B 06paTHoON MaHepe, TO
€CTb HauMHaA C NepBOro Kackaga fo
nocnepHero. Korga 3Byk nponagaer,
Puc.21 3HAUWT, HalAEeH AedeKTHbIN Kackap.

B cxeme Tpanauctopbl Q1 1 Q2 DOPMUPYIOT HECUMMETPUYHBLIA MynsTMBMOPATOP,
pabouyan vactota KOTOpPOro onpegenAeTcA conpotueneHmamu R2, R3 n emkocteto C3.
BbixogHble MMMYNbCLI CHAMAKTCA € Konnektopa Q2 1 NoCTynakT B NMPOBEPAEMYHO LiENb
yepes paspenutenbHblil kKoHaeHcatop C1. Owop VD1 obecneunBaer CUMMETPUYHYIO
opMy BbIXORHOrO curHana. MNorpebnAaembiin TOk NpobHUKa 60 MKA B pexxnme resepartopa,
1,2 MA B pexvimMe ycunuTens.

Korga HaylWwHWKW BKAKOYEHbI B pasbeM J1, paspbiBaeTcA CBA3b konnektopa Q2 ¢
KoHgeHcatopamu C1, C2 Bblkntouyatenem, BMOHTMPOBaHHbIM B J1; B 3TOM Cryyae cxema
CTaHOBMUTCA ABYXKACKaAHbLIM YCUNUTENEM.

Mpu ucnonb3oBaHuM NpobHMKA B NAMMOBLIX KOHCTPYKLMAX HY>XHO, 4TOObI
koHpeHcatop C1 6bin paccuutaH Ha 630 B. lMpu pabote ¢ HU3KUM HaNpAXXEHUEM B
TPAH3UCTOPHBIX YCTPOWCTBAX, HanpaxeHne C1 MOXeT 6biTb MOHWXEHO £0 63...100 B.

OnA gavTenbHbIX UCMBbITAHUA CoOefuHNTE NPOBHUK AVHHBIM NPOBOAOM U fo6aBbTe
Kepamuyeckuin kongeHcarop Ha 470...1000 n® napannensHo VD1, ytobbl Nnpepotspatutb
napasutHeole konebaHuAa Ha BY.

Cxema ele OpHOro aymomo C1 C2
npobHuka BbITOXeHa Ha cante  22MK  2000Mk
http://www.electronics.50g.com). OH % +
npencTasnAet u3 ceba YHY (puc.22), B._I -

BXOLL KOTOPOro MOAKIOYAeTCA K VD1

BbIXOMY WCCNIEdyeMOMy Kackapa, a R1
BbIXOA, K [AMHAMUKY NpOBEPAEMOro 1,2M
ycTpowctBa. [lpoBepka upger p[o 98
oBHapyXeHWA MecTa MponafaHuA qu
3ByKa OT BXOA YCTPOWCTBA [0 €ro - )

BbIXOAa. Puc.22
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Mpo6Hukn

O6partHblii MOPAROK MPOBEPKM MPUMEHAETCA, €CnK Ha BXop, NpPobHMKa MopaeTcA
3TaNIOHHbIA CUrHAN, a BbIXOA, NOAKMOYAETCA KO BXOAY NpOBEpAEMOro kackapa. Vckatb
HYXHO A0 NponagaHvA curHana B AMHamMuke NPOBEPAEMOro YCTPOWCTBA, HauMHaA C
BbIXOAA YCTPOWCTBA, 4O €ro BXofa.

Ha Bxope npobHuKa CTOWUT orpaHnunTenbHbln guop Tuna KO502, noatomy
AMHAMWYECKU AuanasoH npobHuKa BENNK U MOXXHO He BOATLCA CropaHWA TpaHsucTopa
npu pabote ¢ ayamo annaparypoi. YyBCTBUTENbHOCTb YCUAUTENA PErynMpYeTcA BPYUHYH
YCTaHOBKOW COMpoTMBNEHUA pesuctopa R2. TpaH3WCTOP MOXHO 3amMeHWTb fto6bIM
ManoMoLLHbIM 060 NPOBOAMMOCTM, ECIIN YCTAHOBUTL HYXKHYHO MOSIAPHOCTb UCTOYHMKA
MUTaHuA.

Yxe ynoMAHyTbI A. KONAMHCOH Npesnoxun eLle ofuH ayomo npobHuk (puc.23),
MOXOXWIA MO MPUHLMMY OEACTBUA Ha puc.21, HO NEepekoYEHne PeXxnMoB ero pabotbl
OCYLLECTBMAETCA nepekntovarenem S1, a BOCNPOU3BEAEHWE 3BYKa MPOUCXOAMT BO
BCTPOEHHbIX HaylHWKaxX. MpobHUK Tak e, Kak u

YNOMAHYTBIA,  MOXeT caM  TreHepupoBaTb YR R4 RS
MPAMOYrofibHble UMNyNbCh, 6oratble 10k | 1ok | 10k
rapMOHWUKaMU, WU MPOCNYLUMBATL B HayLLUHUKAX }) R3 [] Mz
MPOXOX[EHUE 3BYKOBOrO CUrHaNa B LENAX. - 31”2

Oba  TpaH3ucTOopa  BKIHOYEHbl  Kak 1
OMUTTEPHbIE MOBTOPUTENM, ObECreunBaA BbICOKMA |, 1000 lggn
KO3(O(PULMEHT ycunennA. bBrokuposatne no = — - D
MOCTOAHHOMY TOKy 06€CneunBaroT KOHpeHcatopbl | 9B BC109¢ c3
C1, C2, koHpeHcatop C3 ocywectenAer | BE109¢ = 1000
MONOXUTENbHYH 06paTHYHO CBA3b. <

- <,
B ocTanbHom onucaxue paboTbl coBnagaeT ¢ Puc.23
onucaHvem puc.21.

bonee npocTon NpobHUK NPEencTaBfeH Ha
R3 R5 cante http:/radioch.hut.ru. Mo cytn, ero cxema

300k 4'7"1004 0B (pnc.24) npeacTaBnAeT co6oil TUMMYHBIA RC
TR =|r+MKx~ §A1 reHepartop, POPMUPYIOLLMA CUTHAN Ha yYacToTe
— 0koflo 1 «kMy. BbixogHble KOHTakTbl X1

0,01 0,01k 0.01m X1 1ggy MOACOBAMHAIOTCA  Tak:  Macca  npubopa
I— » 1.0 COBLNMHAETCA C Maccon WCCNeayeMoi cxembl, a

U APV e AL KT31074 3 % MPOBOA BLIXOMHOTO CUrHana MoOAK/IKYAETCA

5,6k b4 5.6k 5,6k T nocnenosatenbHo  OT  BbiXopja A0 BXoAa
MpoBepAEMOro ycunutena. lMpu nponagaHum

bweon L CUrHana B AMHaMUKe MpOBEpPAeMOro YCTPONCTBa

HaNOEHO MeCTO BO3HUKHOBEHWA HEUCNIPABHOCTH.
MpobHuK-reHepaTop U3 INEKTPOHHBIX YacoB caenan P. XKykos 3 Mockosckomn 061.
(http://www.radiobons.narod.ru/new.htm). Cxema npo6Huka (puc.25) npegHasHaveHa anA
"npo3BoHKN" kabenewn 1 ANEKTPUYECKNX Liene.
M3BeCTHO, UTO XMAKOKpUCTaNnMyeckuin udgukarop (MKKW) takux 4yacoe nutaeTcA ot
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Mpo6Hukn

UCTOYHMKA curHana ¢ vactoton 512 M. OH-TO U CAYXUT CMrHaNOM npw NPO3BOHKE. AnA

M3roToBNiEHNA NPobHMKA HEOOXORMMO CHATbL C 4acoB
XKKWU ©n npu BKAKOYEHHOM MUTAHWM C MOMOLLBHO
rONOBHbIX TENEOHOB HaWTW KOHTAKT, Ha KOTOPOM
6ynet curHan yactoton 512 M. Y 60fbLUMHCTBA YacoB
- 3TO OfVMH 13 BbIBORJOB 6ECKOPNYCHOr0 KOHAEHCATopa.
K yCTaHOBNEHHOMY KOHTakTy MpunavBatoT Wyn - U
nNpobHWK roToB. POMKOCTb €ro 3ByvyaHuA BMOSIHE
LO0CTaTo4Ha AJ1A NPO3BOHKM.

OcobeHHOCTM Takoro NpobHuKa - OYeHb Manble
rabapuTbl 1 BbICOKAA 3KOHOMWUYHOCTb. B pexxume npo-
3BOHKM OT akkymynAtopa

HanpAXeHwem 1,5 B OH
S1h

C310 mkx25B !. |

notpebnaet 1ok 0,7 MA
MpobHuk anA ayomo

M paguo uenew paspa-

6otan P. bys u3 Benuko- X1

6putaHumn (http:// www. g,

AF IC1

LM380N

3 4 57

C11000 €2

10 11 12

C6 470 Mk x25 é_.[ S2
+

5
I LSt 81

pasttimesradio.co.uk).
OcHoBoi#t cxembl (puc.26) X2

RF

A79

n.

),
cs T8 0w
o 068w To,1ux| o 3gay

ABNIAETCA 3BYKOBOW YCU-
nuTeNlb Ha MUKpPOCXeme

Puc.26

LM380N, uTo, N0 MHeHWo aBTopa, NpUaAeT NPobHUKY Takue KayecTBa, Kak HafLeXHOCTb,

[elueBn3Ha, u K TOMy Xe OH nutaetcA ot 9 B 1 uMeeT Huskoe
notpebnenne. MoxxHo npumenutb Takxke TBA820M. [etektop
unu guop, pemogpynatopa D1 pomxeH 6bITb repmMaHneBbIM TMNa
OA79 nnun nonobHbIN. He cTaBbTe KPEeMHUEBDIA AMOL, - NPOBHMK
He 6ymet pabotarb! KongeHcatopbl C1 n C2 BbibpaHbl Ha
BbICOKOE HanpAxeHue, uTobbl NpobHWK MOXHO 6bIno
1CNOMb30BaThb ANA MNPOBEPKM NaMMOBbIX CXEM.

Boikntouatens S1 npepHasHaveH gnA Bolbopa pexuma
paboTbl Ha 3BYKOBOW WM paguodyactoTe. [leTekTop u3Bnekaer
3BYKOBYIO MHCPOPMALMIO W3 CUrHana pagmoyactoTbl U nogaet
€6 Ha yCwnuTeNb, KOTOPbIA YCUAMBAET CWUrHaN A0 YPOBHA,
[OCTaTOMHOro AnA Bo36yxpeHua gnHamuka LS1. Korpa BeibpaH
PEXWUM 3BYKOBOW 4acTOTbl, Kackap AeTeKTopa OTKIYeH U
3BYKOBOW CUrHasn MOQaeTcA HanpAMYK Ha ycunutenb uyepes
pasgenuTenbHblii koHaeHcatop C2.

YyBCTBUTENBHOCTL NPOOHMKA YCTaHABNMBAETCA MOTEHLM-
omeTpoM VR1. Metogumka ncnonb3oBaHnA npobHMKa TakaA xe,

Kak 1 Yy [PYyrux ycunuTeNbHbIX npubopax: OT Havana K KOHLy

RFRFS1 AF

§1 +9B S2

Puc.27

npoBepAemMoro Tpakta. Ha puc.27 nokasaHa neyarHas nnara npobHuka.
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Mpo6Hukn

Nornyeckuit npobHuk paspabotan yxe 3HaAKOMbIA uyuTatento A. BaH PooH
(http://www.uoguelph.ca/~antoon/circ/circuits.htm). Cxema npobHuka (puc.28) moxert
ncnonb3oBatbCcA Npu ucnbiTaHun uudposblx KMOI cxeM. OH noka3biBaeT NOrM4eckoe
COCTOAHWE B BbIOPAHHOM MEeCTe CXeMbl CnegytoLumM 06pasom:

1. Ha Bxope BbICOKWIA ypoBeHb (51or.”17);

2. Ha Bxone Hu3Kwit ypoBeHb (fior.”0”);

3. Ha Bxone nocnepoBaTenbHOCTb UMMYbCOB;

4. ObpbiB Lenu.

B cxeme nobHuuka wucnonb3yetcA wHTerpanbHaa KMOIT mukpocxema 4001,
BKNHOvaroLLan 4 oByxexonoBbix anementa “U-HE”. Mutanne npobHuKa ocyLLeCTBIAETCA OT
NPOBEPAEMOA CXEMbI.

Wmnynbcbi Un
Kentoiit /7 +
R2 ™ N p3
R12,2M 6,8M
1o
14 LK
c1 8 12
N3 N4
10 "
oMk ¢ 13
D2 D1
2
3eneub|ﬁ2§ Kpachbii R4
N\
c2
Jlor. 0 Jlor.1 =
RS 0,1MK
N1,N2,N3,N4 = 4001 1,8k - Puc.28

Y nepsoro anemeHta N1 Bxogbl coeguHeHbl BMecTe, 4tobbl OH pabotan Kak
nHeepTop. Cxemy N1 wyHTMpyeT peauctop R1, nostomy npymMepHO NonoBMHa NoTeHUMana
MUTAIOLLEro HamprXXeHWA YCTAaHaBIMBAETCA HA ero BbIXOfe. Takoe e HanpaxeHue
MOABAETCA Ha cpefHen Touke penvtena R4 un R5, noatomy Ha ceetopmopax D1 wm D2 He
6ynet 3aMeTHOro NapeHnA HanpAXXeHUA, 1 OHW He 3aroparoTcA.

Ecnn Ha Bxope yCTaHaBNUBAETCA BbLICOKWMA JIOTMYECKWA YPOBEHb, HA Bbixoge 3 -
HU3KUIA YPOBEHb, 3aropaeTcA kpacHbl ceetoguop D1. Ecnn Ha Bxope yctaHasnmBaeTcA
HU3KWUA YpPOBEHb, TO BbICOKMA YpPOBEHb HA BbIX.3 MPUBEAET K 3aropaHuto 3ereHoro
csetoamopa D2.

Mpy Hanuuun Ha BXoge MMMYNbLCHOM MOCNEA0BaTeNbHOCT AOSMKHBLI 3aropatbCeA
noovepenHo oba ceeToamMoaa, O4HAKO eCNK CKBaXKHOCTb BXOLHOMO CUrHana mana, To OguH
nHaomkartop Bynert ropetb APKO, B TO BPEMA Kak ApYyroi He 3aroputcA BooOdLLe.

Y1obbl ycTaHOBWUTL Oonee HafeXHbIM MPU3HAK HanMuMA UMMYNbCHOMO PeXuMa,
anemeHTbl N2...N4 coegmHeHbl KaK XayLwuin mynstmenbparop. 3agava 9To Lenm CoCcTouT
B TOM, UT06bI TPAHCEOPMUPOBATL BXOAHYHO MMMYNLCHYO NOCNEL0BATENIbHOCTL B MeaHap.
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Mpo6Hukn

B pesynbrarte bypet murate xentbiM LBeTom ceetogmon D3. MNMpu o6pbiBe Lenu HYU OAVH
CBETOLAMOL, HE 3arOpUTCA.

bonee nNpocToi, HO UMEIOLLNIA Takue Xe BO3MOXHOCTW JIOrMyeckuini NpobHUK Obin
onybnukosaH B ypHane Wireless World 9/76. Cxema npobHuka (puc.29) no3sonfet
onpefennTb ypoBeHb HAMPAXXEHUA Ha BLIXOAE NIOrMYECKUX 3NIEMEHTOB, KOHTPONMPOBATbL
NPOXOXAEHNE UMMYNLCOB U 06HAPYXMTb 0BPLIB B ANIEKTPUYECKON Lienu.

Mpu nopave Ha Bxop, NpobHMKa nor.”1” TpaH3ucTop V1 BXOAUT B PEXKMM HACHILLEHNA,
a TpaH3ucTop V2 3akpbiBaetcA. B pesynsrate 3aropaercA ceetoguof H1 € kpacHbiM
LBETOM cBeYeHuA. Ecnn xe Ha Bxop npobHuka byner nopad nor.”0”, 1o TpaH3ucTop V1
6ynet 3akpbIT, a V2 - oTKpbIT. MNpy 3TOM 3aropa-
€TCA CBeTOaMon, H2 ¢ 3eneHbiM LBETOM CBeye-
HuA. PeancTop R3 nopgobpaH Tak, 4to npu Hanu-
ymn 60MbLIOr0 COMPOTUBEHMA Ha BXOAE Mpo6-

HUKa (06pbIB B LLeNy NPOBEPAEMOrO IOrMUYECKOrO ‘ 2 =0/

+58

anemMeHTa) oba CBeToanoaa He CBETATCA. g1
MpoxoxpeHne MMNyNbCHOrO  curHana

NPAMOYrONbHOW  (POPMbI  MOJSIOXKUTESIbHON

MOSIAPHOCTU  [AO/MKHO BbI3bIBATH CBEYEHME
P 47K INZ222R L

O[HOrO CBETOAMOAA, a OTPULLATENBHON - APYroro.
Puc.29

B  normyeckom  npobHMKE  MOXHO

ucnonb3oBaTb TpaH3ucTopbl cepun KT342. Ouogbl V3, V4 - ntobble ManomoLHble
KpemHueBble, cBeToamops! - AJ1102b (H1) n AJT102B (H2).
Paguontobutenb . Kyk Ha canTe hittp://www.solorb.com/elect BbicTaBun gna
obo3peHuna cxemy noruyeckoro npobHuka (puc.30). C ee NOMOLWbH MOXHO
+5V KOHTPONMPOBATb  YPOBHM
5Y  74LS00

+5V T2 v norvku TTI1, a Takxe TTN

4
Bx. 'b’.}_‘ o COBMECTUMblE CeMencTBa
1000 5 noruku KMOTT.
T
J_ B 11 2 8
F-r;

MepBbI nOrnyeckui
anemeHT 74LS00 pencteyeT

Huakwit Boicokuit

Benensiii | Kpacsi Kak bydep ANA BXOLHOMO
L curHana. Crnepyowwmin ane-
MEHT MHBEPTUPYET CUrHan,
100K ., 1uF 100K . IuF Torpa cnepywowmin 6ydep
3|_{'HT‘(_|M A A 6 +3V ynpasnAer  BKNIOYEHUEM
13 15 CBETOAMOMOB BbICOKOTO U

2 172 7415123 220 10 2748123 220 HWU3KOr0 YPOBHA JTIOTUKM.
i — MepBbiii 3neMeHT
S S Wnymee 91— - moyme 7415123 ynpasnaert
BeneHbi Puc.30 Kpacwsit  BKJIHOUEHMEM CBETOLMOAA

“Huskmin mnynbc” Ha Takon nepuod, 4Tobbl MOXHO Obl0 3aMETUTb €ro CBEYEHME.
pyron anemeHT 74LS123 penaeT 10 e camoe CO CBETORNOAOM “Boeicoknin mnynbc”.
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None3HaAa uHpopmauumna

Cenvac n B YkpamHe, n Ha 3anape onA 6opbbbl ¢ KpoTamu Ha npuycapebHom
y4acTke NPUMEHAIOT TakK Ha3blBaeMble “Mofevaiisepbl” - yNLTPa3ByKOBLIE OTNYr1BaTeNy
KpoToB. CTOAT oHM B npedenax $20 tam u $35-50 3aecb. YuuTbiBas, YTo 3TM NpUbOPBI
HaKpbIBaKOT Nnowagb nopagka 1,5 cot, Ha npuycagebHoOM yyacTke B HaLLMX KpaAX HY>XHO
nMeTb 5-10 WT. Takux NpubopoB, YTO BLISIMBAETCA B CYMMY, HEMOCWIbHYIO AJ1A NPOCTOrO
obblBaTenA, KOTOPOro KOPMWT, B OCHOBHOM, Oropof. [103TOMy B 3TOM BbINyCke B
NPeaBepun akTMBHOrO “BbiNON3a” KPOTOB Ha HalM yvacTku nybnvkyem NpoCTy M
LELUEBYHO CXeMy Hallero noctoAaHHoro astopa A. TatapeHko n3 Knesa (PA 9/01). Bot uto
OH npuayman.

AHTUMKpOT - “Monevaiisep”

Brnapenbupbl gayHbix 1 npuycanebHbiXx y4acTKOB 3HAKOT, CKOMbKO Bpeda MPUHOCAT
KPOTbl M Kak TAXENO € HUMKM BopoTbeA, TeM 6onee YTo OHM NOABAAKOTCA HA NOBEPXHOCTM
HOYbKD M Ha pacceeTe. KpoT uyBCTBYEeT NpMONMXKAIOLLErOCA K HEMY YenoBeka Ha
PacCTOAHUM [0 HECKOSIbKUX METPOB, OYEBMIHO €r0 OTMyrMBaeT Bubpauma noysbl. [JauHuKu
HaOeBaKT MNacTukoBble OyTbikKM C 0BpE3aHHbIMU TFOPAbILKAMKU Ha MeTanjmyeckue
CTEPXKHW U3 apmatypbl AfIMHON OKOO 1 M, BOTKHYTbIE B 3eMt0. Ha BeTpy ByThinka bbeTcA
0 CTEPXEHb, W 3TOT 3BYK HU3KOW YaCTOThl YEPES CTEPXKEHb NEPEAAETCA B MOYBY, OTNYrMBan
KpotoB. OpHako 3 PEKTUBHOCTL PabOThl TAKOrO YCTPOICTBA 3aBUCUT OT HaNMUKA BETPA.

Mpepnarald BHUMaHUKO uMTaTeNlel 3neKTpomexaHuyeckuin "Bubparop" pnA
OTNYrMBaHMA KPOTOB. YCTPOMCTBO COCTOUT U3 NPOCTENLLMX AETaNER, ero MoXeT cobpatsb 3a
HECKOJIbKO YaCoB AaXe HaumHarowmin paguontobutens (puc.1).

leHepaTop HU3KON

VD1KA503 vyactotel  (0,5...5  Tu)
N < S5 cobpaH Ha onemenTax
(o144 DD1.4 1 DD1.1-DD1.3.  Yacrory
— HL | "~ KonebaHuit  rexeparopa
R1 1,5V R2 100Kk 13 A”f),'oe onpenendAlT pPesncTopsbl
Y1 | vD2 R1, R2 n koHgeHcatop C1.

YN o
D12 bD1.3 KA503 Harpyskom reHepatopa
1 9 - R4 - ABNAETCA QNEKTPOMAarHuT
& 1 & 1 & 10 VT Y1, KoTopblit 1 co3paer
2 3 |6 418 . KT815 6a-
o a7k HW3KOYACTOTHbIE Koneba
17 R5 (7 HWA. MHaukatopoM pabo-
ct “0’47""‘ 100k Tbl reHepatopa ABMAETCA

Puc.1 ceetoamnon, HL1, HO OH
MOXET W OTCYTCTBOBATb.
AnekTpomarHuT Y1 npuBoauT B ABMxeHne 60ek 6, KOTopblii yoapAET MO CTEHKE 06 bEMHOI0
pe3oHaTtopa, nepegaBaA MoyBe WHMPAHU3KOUACTOTHble KonebaHuAa, KoTopble U
OTNYrnBaKoT KPOTOB.
Peauctopbl Tuna MJ1T-0,125, MJ1T-0,25, kongeHcatop tuna KM, TpaHauctop KT815,
KT817 ¢ ntobbim 6yKBEHHBIM MHAEKCOM, anoabl Y01, Y02 tTuna K522/ KO509, mukpocxemy
K561/1A7 MOXHO 3ameHuTb K561J1E5 nunu Takumu xxe Mukpocxemamu cepum K176.
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Mone3HaA nucopmauma

Bubpatop (puc.2) nsrotasnusatoT n3 pene tuna PI1-24-YXI14. Pene oCTOPOXXHO
pasbupator, ctapylo 06MOTKY 3 CMaTbiBalOT M Ha Kapkac HamarbiBaloT nposog, MOB-
0,25 MM po 3anonHeHuAa kapkaca. ConpotusneHve obmoTku 30...40 OM. KoHTakTHyto
rpynny yoanAwoT C AKOPA 2, BMECTO Hee NPUKPENAAOT CTanbHyo NPOBOSIOKY 4 ANaMETPOM
1,2... 1,5 MM, pamnon 100...120 MM, Ha KOHeL, KOTOpO HanamsatoT 60ek 6. YCTPOiCTBO
3aKpennAT Ha nbom npegmete, cnocobHOM urpatb ponb 06bLEMHOro pesoHaTtopa 5
(cTeknAHHaA 6yTbinka, cTanbHaA Tpyba u T.4.).

f VD2
o
- i !;%\;11q
L] ‘o
30
-4\\ NUEEY 0
5
\\
Ny
~=h [
~N— Puc.2 — Puc.3

lMpaBunbHO cobpaHHana cxema Hanapku He Tpebyet. PesuctopoM R1 BoicTaBnAoT
yacToty reHepartopa (npumepHo 1 ). OcnabnAA npyxuHy 1 Bubparopa, pobusarotcaA ero
ycTonumeon pabotel. MNMTaeTcA yCTPOMCTBO OT HOBOr0 MCTOYHMKA HanpAxXeHuem 9 B, Tok
notpebneHna B MOMEHT cpabaTbiBaHWA dneKTpomar-
Huta coctaenAeT 130 MA. OnekTpOMarHuT AOIKeH
ycToumBo cpabatbiBatb npu HanpAxeHuu 6...7 B.
Mpn HeobxooMmMoCcTn KONMM4ecTBO BWUTKOB OBMOTKM
nogbuparT aKcnepumeHTanbHO. [leyatHaA nnara
yCTPOMCTBA NpuBEfeHa Ha puc.3.

MonHocTbio cobpaHHoe YCTPOWCTBO BKaMNbIBAKOT
B 3€eMN0 B MecTe Hambonbluen "meATenbHoCTH"
KPOTOB M npoBepAtoT ero paboty. OAnA 3awuthbl
ycTponcTBa OT HebnaronpuATHbIX aTMOCepHbIX
0CafiKOB PEKOMeHayeTcA nnaty ycTpoicTaa
3akpbiBaTb  cBepxy 00pe3aHHOW  nnacTMKoBOW
O6yTbinko#.  BHeWwHWn  BUA, ~ OTEYECTBEHHOrO
Puc.4 “Monevansepa” nokasaH Ha puc.4.
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Mapkviposka v 06o3Hauermre paproanemeHTos . Mykocees B.B., M.-[T1-Tenekom,2001r.,352 c.
OnToaneKTpoHHbIe NprBopbI 1 ycTpoiicTea. beictpos HO.A., M.:Papvocodbr, 256¢.

CnpaBoyHVK N0 3apybexHbIM avopam.T.1, T.2. CepuA "PemoHT" N236, M.:Conor, no 696 cTp. A4
3apybex.avons v ux aHanoru. Xpynes A.. Cnpas. 1.1,7.2,1.3,7.4,1.5,1.6. M. "Paguococbr”,
3apybexHble aHaNoroBbie MUKpOCXeMbl 1 1x aHasorn.Crpas.T.1,2,3,4,5,6,7,8.M.Paguococht 2000r.
PeMOHT UIMNOPTHBIX TENesn3opoB.Bbin.2, Bbin.7,BbiN.9 M.:ConoH. 2003r.,272, 224,198 cTp.A4
PeMoHT 3apybesHbix Tenesn3opoB. Boin.44. Pogut A.B. M.:ConoH, 2003r., 200cTp.A4

YCTPOIACTBO 11 PEMOHT NEPCOHaNbHOro koMmbtotepa. KH.1 v kH.2 CTueeH burenoy, 2004r., no 912c.
[Monck HevcrpaBHOCTEN 1 PEMOHT SMEKTPOHHO annaparypbl 6e3 cxem. [eBnacoH I".J1., 2004r.,544c.
CxeMOTexHKa yeunmTenbHbIX Kackafos Ha 6unonApHbix TpaHauctopax. M.:[opeka,2002r.,256¢.
WnrerpanbHble yewnurenn HY. 13p,.2-e nepepab. n pononH. lepacvmos B., 2003r.,522c.

Yewnutenu Hu3koi yacToTsl. Jiobutensckue cxembl.H.2. M.:Papurocodbr, 2002r.,304c. 1 288c.
MpensapurensHble YHY. Tiobutensckue cxembl. XanoaH A.A.-M.:Papgurocodpr, 2001r.

YCTpoiAcTBO ayano-v Buaeoannaparypbl.OT feTeKTopHoro npuemHika o YM crepeopeccueepa.,288c.
OHLWKNONEaVA YCTPOIACTB Ha MONEBbIX TpaHaucTopax. bubnuoreka nHxerepa. M.:Conow, 2002r.,512c.
OHumknonemuA papmontobutens. Pabotaem ¢ komnbtotepom. Mectpukos B.M.- CM6: HuT,2004r.,268¢.
OnexTpoHuKa. MonHbiii kype nekumi. MpALwHKos B.A. 4-e u3p,.,M.:KOPOHA npuHT, 2004 r.,416C.

B nomoub paguontobutento: 100 HercnpasHocTeit Tenesu3opos. XK. Jlopan, AMK, 2004r., 256¢.+ un.
OcHoBbI TENEBM3NOHHOM TexHUKM. JTyauH B., M.:Cornon,2003r., 432c.

Tenesu3noHHbIE NPOLLECCOPbI CUCTEMbI yripaBneHuA. XKypasnes B.A. ug-e 2-e, pon.,CM6:H1T,510¢.
Tenesu3sopbl HORIZONT. KopAakuH-YepHak C.J1.-C.M.:HUT , 2002 ., 160C.+ cx.

Tenesn3opbl LG.LLiaccy MC-51B, MC-74A , MC-991A. TMbAHoB I"., C.MM.:HWT,2003r. 138C.+CxeMbl.
Tenesusopbl DAEWOO 1 SAMSUNG.Cepua Tenemactep. beasepHuii U.6.,2003r., 144c. +cx.
[MNepeHocHble LiBeTHbIE Tenean3opsl.CrpasouHk. bpunamnatxTos [.M1.-M.:Papmocodpr,304c.

360 npakT4eckmx HevcrpaHocTel. 3anmcku Tenemactepa. Hasapos B.B. M.:ConoH, 2004r.,288¢.
LiseTHble Tenesn3opbl. Mocobue no pemonTy.EnbAlukesny C.A.,MecknH A.E. M.:I"J1-Tenexom, 352 c.
Ypoku Tenemactepa. YCTpoicTBo M pemoHT 3apybexHbix LITB. Bunorpapos B., M.:Kopora,2003r.,400c.
YcoBepLLeHcTBOBaHE Tenesn3opos 3..5YCLIT .Pybanuk B. HuT., 2000 r.288c.

"UncTblit 3ByK" TBOETO Tenesmn3opa. Cripaso4Hoe nocobue. Maipens 3., 2002, 176¢.

Lindbposan anektpoHuka . ap-e 2-e ponont. Maprana O.H., HAT, 2001 r. - 222 c.

20.00
15.00
25.00
34.00
14.00
44.00
54.00
45.00
39.00
no 25.00
42.00
no 24.00
49.00
no 29.00
29.00
21.00
no 5.00
35.00
35.00
12.00
17.00
14.00
16.00
28.00
23.00
no 39.00
no 39.00
no 39.00
no 39.00
44.00
no 68.00
48.00
19.00
42,00
22.00
20.00
24.00
49.00
24.00
36.00
29.00
33.00
23.00
24.00
23.00
32.00
21.00
29.00
33.00
37.00
24.00
19.00
19.00

OdchopmneHue 3aka3oB no cucteme “KHura-nouton” gnA opraHn3auumn
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, MOYTOBbLIN agpec

dhakca

YKaXXute cBon HoMep

OnAa nonyyeHua cuyeta Bam 0310, unu no an. noute val@sea.com.ua. B 3asBke
C-Ba nnar. Hasnora.

Onnata npousBopguTcA no 6/H pacyeTy cornacHo appecy: usparenscTBo “Papjoamarop”, a/A 50, Knes-110,
HeobXoaMMO BbiCNaTb NepeyeHb KHUM, KOTopble Bbl xotenm

BbICTaB/IEHHOMY CYeTy.

Mpwn nokynke KHUT Ha cymMmy 6onee 60 rpH. nony4yaete B NOAAPOK
karanor “BcA papunoanekTpoHuka YkpauHbl”!!!

661 NprobpecTtn, No dakcy (044) 219-30-20 unm NOYTOR Mo




CPoK nony4eHuA 3akasa o noyre 1-3 HEREM ¢ MOMEHTA ONIaThI.
o Bcem Borpocam, CBA3aHHbIM € pa3genom “Kuura-noytoin”, npoceba obpaiarsca no 1./¢h. 219-30-20, email.val @sea.com.ua.

KHura-nourom

KapmaHHblit cripasouHuk papuontxerepa.[hxon Jesuc. M.:oneka, 2002r.,544c.

CripaBouHvk anektpuka. Kucapumos P.A. 2-e usnaxue, 2004r., 512c.

KB-npremHIK M1poBoro yposHA Kynbckuii AJ1. -K.:H1T , 2000 r. 352c.

AHTeHHbI.HacTpoiika u cornacosanme.lpuropos W.H.,M.:Papuocodpr, 2002 1., 272c.

AHTeHHbI. [OponCKie KOHCTPYKLWK. Mpuropos W.H., M.:Pagvocodpr, 2003r.,304c.

Papvontoburensckuit High-End.,"Papioamarop”., -120c.

OnexTpormka AnA peibonosa. LLenectos .M. M.:Conon, 2001r. 208 c.

Texuuka anektponosa pbibbl. Xoasipes B.B., 2003 .,144 c.

450 nonesHbIx cxem papvontobutenam. LLycros M.A.,2003r.,352c.

500 cxem anA pagvontobureneit. Mpremnniy. Cemban A.MN., 2004r., 188c.

HacTonbHan kHura papuontobuTena-koHcTpyktopa. Hukonaerko M.H.,M.: MK, 2004r.,280c.

3ByKOBaA CxeMOTeXHUKa 1A papuontobuteneii. Metpos A.H. HUT, 2003r.,400c.

[MpaKTn4eckue CoBETbI MO PEMOHTY BbITOBOIA pavoanekTp. annaparypsl. Ctonosbix A.M.,2003r,152c.

[MpakTyeckan cxemotexHnka.KH.2. McTourmkn nuTtanmua u crabunuaaropsl. Lyctos M.A.,2002r.

[MpakTnyeckan cxemorexHuka.KH.4. KOHTponb 1 3aLuuTa MCTOUHIMKOB nuTanmA. LLlyctos M.A.,2002r.

[MpoekTnpyem v cTponm ocumniorpad. fopopeLikuit U.B., M..ConoH, 2002r.

PapnoaneKTpoHmka B KOHCTPYKLMAX 1 yBrieuyeHuAx. Mectpukos B.M., CM6:HWT, 2004r.,234c.

PapvontobuTenaAm nonesHbie cxembl.KH.3. oM. aBr.,npuct.k Tened.,oxp.yc...M.Conor,2000.,240 c.

PapuontobuTenam nonestbie cxembl.KH.4. OnexTp. B bbiTy.internet anA papmoniob u op.,2001r.240c.

Papvontobutenam nonesHbie cxembl.KH.5. BbicTpan 3awwmta PA, nomaluHan astomatvka v ap.,2003r.

PapuontobuTenbckme KOHCTPYKLm Ha PIC-MukpokoHTponnepax. 3aeLt H.W., M.:Conon, 2003r.368c.

Papvontoburensckan asbyka.T.1:Lndpposan TexHmka. KonpyHos A.C., M.:Cono, 2003r.,272¢.

CexpeTbl 3apybexHbIX papuocxeM. YuebHIK-CripaBoyHuK AnA Mactepa i ntobutena. Mocksa, 2004r., 112c.

CxeMbl oA papvontoburenen.Kuura 1. bpapynos M1.A., M.:Ansrekc, 2003r-,160c.

KOHCTPYKLIM 1 CXeMbl 1A NPOHTEHMA C NaanbHUKoM.KH.1,KH.2,KH.3., Mpudb A.,2002r., 288,328¢., 240c.

KOHCTPYKLIM 1 CXeMbl ANA MPOUTEHNA C NAANLHUKOM. KH.4.AyavotexHika.2003r.,240c.

HOHomy papwiontobuTento AA NpouTeHUA ¢ NaAnbHUKoM. MocaruH B., M.:ConoH., 2003r., 208c.

OneKTPOHHbIE cUcTeMbI OxpaHbl. OpBe KapauHo., M.:AMK,2003r.,256¢.

CucTeMbl OXpaHHON CUrHaNM3aLIM: 0CHOBbI TEOPWM Y MPUHLIMMLI NoCcTPOeHNA. M.:Tenekom, 2004r.,368¢.

ABTOTPOHMKA. ONEKTPO0BOPYA. 1 CICT. BOPTOBOI aBTOMATIKI COBPEMEHHBIX 11/a.CepuA "PeMoHT" 272¢.

AstocurHanuaauwm ot A go Z. Kopakud-Yeprsak C.J1.,CM6.: HuT, 2002r., 336¢.

AHaroro-LiucbpoBbie 1 Lichpo-aHasorosble npeobpasosareni. CripaBouHuk. HukamuH B. 2002r.224c.

CyuacHi i ManbyTHi iHcbokomyHiKaLLiiHi TexHonorii YipaiHu. boHpapeko B., K.:Papioamarop, 2004p.

TexHonorvm u3MepeHui nepeuyHoN cetin.(Cuctembl cukxpormaawmn,B-ISDN, ATM.) M.:3ko-Tpe., 150c.A4

Lindoposble ATC A cenbckoii caAavn.Kaprawuesckuii B.I.,M.:3ko-TpeHns, 2003r.,286¢.

Pa3paboTka yCTpoiiCTB CONPAXEHIA ANA nepc. komnbtotepa Tvna IBM PC.Hosukos H0.2002r.,224c.

CoBpeMeHHble MUKponpoLeccopbl.KopHees B., u3p. 3-e pononH. u nepepab., 2003r., 440c.

Anrpeiin, komnbtotepa. CamoyuuTens. Mpusanos A., Mutep, 2004r.,304c.

Bribop 1 MonepHu3auma komnbtotepa. AHatomua K. Kytyaos M., Mutep, 2004r.,320c.

[narHocTuka, peMoHT 1 npocounakTuka MK. Mpaktuueckoe pykoBopCTBo. MMnaroros FO.M., 2003r.,312¢.
KomnaxkT-gucku

CD-R "PAIMOAMATOP 3a 11 net" "PA"™-1999 - 2003r.r.+"3","K"-2000-2003r.r.(160 HOMEpOB + 3 KHuri)

CD-R "Papioamarop"+"dnextpuk'+"KoHcTpykTop" 2002r. (36 HOMEPOB XXypHasos)

CD-R "Papioamarop" + "Onextpuk"+"KoHcTpykTop'+"PagunokommorenTs!" 2003r. (40 HOMEPOB + 2 KHUMM)

JKypHans!

"Papioamarop” xypHan N22,3,4,5,6,7,8,9,10,11,12 32 2003r., N°1,2,3,4,5 3a 2004r.

"KoHcTpyktop" xypHan No1,2,3,4,5,6,7-8,9-10,11-12 3a 2003r., N21,2,3 3a 2004r.

"OnekTpuk" xypHan N92,3,4,5,6,7,8,9,10,11,12 32 2003r., N21,2,4,5 3a 2004r.

"PapmokomnoHeHTsI" ypHan N21,2,3,4 3a 2001r., N21,2,3,4 3a 2002r., N21,2,3,4 3a 2003r.,N21 3a 2004r.

"Paguo-napap" »ypHan No1,2 3a 2004r.

33.00
28.00
16.00
26.00
39.00
9.00
17.00
17.00
25.00
17.00
24.00
28.00
16.00
19.00
19.00
11.00
24.00
18.00
19.00
18.00
39.00
29.00
12.00
24.00
no 18.00
26.00
17.00
23.00
56.00
37.00
34.00
29.00
20.00
39.00
47.00
17.00
40.00
27.00
17.00
24.00

40.00
20.00
25.00

no 7.00
no 5.00
no 5.00
no 5.00
o 6.00

OchopmMneHune 3aKa3oB N0 CUCTEME ~KHMra-noYToOn AAA YaCTHbIX UL,

Mepesop, otnpasnATb No agpecy: MotopHomy Baneputo

T0 Bam Heobxogumo odpopmuTb Bnagumuposuuy, a/a 53, Kues-110, 03110. B oTpbiBHOM

Ecnn Bac 3auHTepecoBano kakoe-nubo u3 nepeyuc-

JNIEHHbIX WN30aHun,

LleHbl paHbl B TPUBHAX C YYE€TOM NEePechbulku 1
DeCTBUTENbHbI B TEYEHME MECALLA C MOMEHTA BbIXOAA XXypHana.

OnAa yneHoB knyba yutatenen “Papioamaropa” peicTByroT
noctofHHble ckupku. NMonoxeHune o Knybe unutante B bBP N2 1.

i

i 0bpaTHbI

VlwemM TasioHe NOYTOBOro nepeBofa YeTko yKaxxuTe CBO

6nmxal

MOYTOBLIA MEPEeBOA Ha yKasaHHyl CymMy B

oTAeneHnn CBA3N.

afpec 1 Ha3BaHue 3akasbiBaeMon BaMu KHuru.




