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Yero oxxunpate B N2 6 “BeCTHMKa A.P.A.”:

3a NpoLUeHTamMuy rapMoHuK (BCS CTaTbs)

3. Bce 0 300B — maTtepuansl, onybnnkoBaHHbie
B MUPOBOI Npecce 3a nocnenHue 10 ner.
NcTopus n coBpeMeHHoe COCToRHME
nereHaapHon namnsl

N mHoroe gpyroe...
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[GRHDADIHA JNGHTDOHUBIN AdMi

HAH ROAGT Hal DGHHBIM THEIGONM

Texuonoram HUN «McToR» — MOUM yUMTEIAM..

cay Bkl CYLIIECTBOBANY KaK OTAeJNbHaA 0baacms

KOMOpa «HellpUIBIHHbIe pelaKTopCKMe aHeKOThI»,

5TO CTaJo ObI ee BEHIOM. PACCKasaTh O TeXHO-

JOTMM 5JIeKTPOHHBIX JaMII B OAMH IIPpUCeCT.
B sammnax maM npy MX IpOM3BOACTBE IIpMMeEHAeTCH
[OYTH BCe, CO3M4HHOE 4YeJoBeKoM B 0bjacTu Texso-
Joruy Boobmie, IMO3TOMY 3ajada pacckas3aTe 00 3ToM
B KYPHANBHOM CTaThe IONO3PUTENLHO HAINlOMUHAeT
3afady pacckasaTk 060 BceM Ha cBeTe B OQHOM KHUTe.
A 5TO ypaJsiock JMIIb ofHasknAwl, 3218 JeT Tomy Ha-
3a7, M TO He BCe B 3TO BEPAT.

B namem gercree ObLia Takas urpa — « pasMUHUMPO-
BaHMe». BhICHITAMMCL U3 kKopobka CIMYKM, M HAAO
OblJIO pacTalllMTh MX IIO OJHOW TakK, 4TOOLI OCTaJb-
Hble He nollepasumck. Camoe oburee pellenue Bcero
MHKEHEPHOrO MCKYCCTBA — 3TO JeJleHre Ha TeopHIo,
KOHCTpyMpoOBaHMe M Texrosdoruio. Ho yxe Ha 3Tom
ypOBHe akKypaTHO pa3obpaThk MPUMPOAY He yIaeTcs.
TeopeTuk roBOpUT — HYKeH OeCKOHeYHBIN ITIOCKUHA
KaToZ, 0eCKOHeWHO TOHKas CeTKa BO BCK AJMHY aHOAA,
He [TepeXBaThLIBAKIIAA BJEKTPOHLI, HO QUKCUPYIOad
roTeHLMaN U NapaJjielbHasa KaTony.. [loxanyi, —
3afABJAEeT KOHCTPYKTOP, — HO DEeCKOHEUHBI KaTOXR
He BJIe3eT B caMoJleT, Xa M ceTKM OyneT HeKyna zae-
BaTb. HacueT ¢Tporo mapasigeabso — 5TO s HA yep-
Texke u300pasuTE MOrYy, HO y BCErO Ha CBeTe ecTh
TOYHOCTB M ITOTpelIsocTs. Kakas HyskHa? — M JIMIlIHe-
ro He IpocuTe, YTOOLl Y MeHA OCTATKM BOJIOC He BCTAJIK
opibom. TeopeTuxr cagmMTcsa pgesaTh pacdeThl peasib-
HBbIX KOHCTPYKLMI, TeM BpeMeHeM KOHCTPYKTOp eMy
IIOHEMHOTY IIoMOraeT, a B YIJIy TMXO pblAaeT TeXHO-
gor. /I Bor o uem ero medasnn: sHAEM MBI, 4YTO 3TH
ABoe cejivyac HapucyroorT.. Onu Takoe uzobpazar —
nounime Auepa u Pomenko! KorcTpykrop yrosopur
TeopeTUKa, 4TO OAHOPOAHOM CeTKM HYJIEBON TOIILMA~
Hbl He ObIBAET, TOT COMIACUTCA Ha CeTKY U3 [IPOBOJIOKH,
CANeT BBIYMCAATH IIpOBMCAHME TIOTEHIMAJsa B A4Yei-
KM, QOKYCHUPYIOILLMEe CBOMCTBA MOJYIUMBIIUMXCA BIIEK-
TPOHHBLIX JMH3, M BO3)ke/aeT INPOBUJIOKY HYJAEBOro
InameTtpa. [Iycerk 3onoryr peibky npocar

Bor Tak, B npoTuBopeunax u koHdIMKTAX, HO IpK
3TOM B KOHCTPYKTHBHOM COTpYAHMYECTBe, CKJIAAbI-
BaeTca 061acTk M IPUHATOE B Hel neslenue cdiep Bay-
AHMA MeX Yy HasBaHHBIMK BbIle IepcoHakamu. [le-
JIeHMe Ha YaCTH, CTPYKTYpPa M OpraHM3aIMsa B3auMo-
OeVCTEMA MEMKAY HMMM [IPMHLUKUIIMATIBHO BAsKHBL A
BEDKMBaHKA. UYTO ABJIAETCA CTUMYJOM nporpecca?
JIubo usMeHeHMe BHEIIHUX YCJIOBUI (HAYAIOCH OJe-
JeHeHue — JIIOAM M3obpeiy oroHk M INMy6el), JuGo
B3AUMOZIENCTEME MeKy JAaCTAMM. BasKHO NpaBUJib-
HO OPraHM3OBATh 3TO B3AMMOAENHCTBME, KAK ME)KAY
pereAMM BracTy B CIITA uau xak MeXAy KeHIMHOR
M MYKUIMHOM Ha TauTn.

CobeTBeHHO TeXHOJIOIMA HAUMHARTCA ¢ MCXOAHBIX
maTepuasnos. CBoux marepuanos Tpebyer awbas ob-
JacTh TeXHMKHM; CHelM@uKa e COCTOUT B 'TOM, Ka-

JI. AmIgunaasu

KMe VMMEeHHO MaTepMaJtibl M C KaKMMK 0coDbIMM CBOJ-
creamu TpebytoTca. Hanpumep, metann A, ocobo um-

" eTwiit o nipumecam B, C u [T — aro ofbrEan qopmy-

muposka. Ho A, B u T. A. — B ras o obnacTu ceou.
OJeKTpUTeXHUKe CTPAIlHBI Te NMpUMecH K MeAM, KO-
TOpEIE [TOHMMKAIOT dJeKTpolposogHocts — 0,1 % P
uan -Si ymenbmiawT ee Ha 30-40 %. Texuuke sieKT-
POHHBIX JjlaMIl cTpalussl Dpumecy Cad u Zn k Menu,
Ha 3JIeKTPOIPOBOSHOCTE He BiMaANMe, CTpalllel Kuc-
JOpoX Kak NpuMech K MeAM, HO COBCeM II0 npyroit
IpUYnHe.

Ecte Tpebopanus u 1o cTpykType — MaTepuaa
MOKEeT UMeTh KPUCTALIMUECKYIO CTPYKTYPY, ¥ B 8TOM
cayyae BadKHO, KAKOTO pasMepa 97U RpUCTaLIBL M KaK
OHM pacrioioMeHsl [IpuyeM oRaMXKyTCA ¥ IpHUMecH, U
CTPYKTYpPa BarKHbI He TOIBKO AJ1A paboTkel aMIIkl, HO
M J 1A [IPOLeCCOB UBTOTOBJIEHUA. NTpuMechk (S B meau)
MM CTPYKTYpa (AJIMHHLIE ONVMHAKOBO OPUEHTMPOBaH-
HbIe KPMCTAMILL), KOTOphle ResaloT MeTallT XPYTIKKUM,
He nanyT MPUMEHUTb ILIACTH4eCcKoe gedopMupoBa-
Hue (rubKy, BRIIABIMBaHKE).

TIpoBiemoit MCXOOHBIX MaTepHUaoB A TeXHUKM
3JIeKTPOHHBIX JAMII 3aHMMAIMCh Liedble MHCTUTYTHI,
O OMYOAMKOBAHEI THICAYM cTaTel, HeMaJlo U KHUT
Ha 5Ty Temy. Bce 3TO He apryMeHsT — CKaXKUTe BBl —
MaJIO JIM KTO 3aHMMAJCA epyHZoi, MaJjo Ju aypau-
Kux KHuUr Oblio uapaxo. Ho, obpature sBHMManue —
B KPYITHEMIUMX 3JeKTPOHHBIX dmpMax ObLIM CIIerm-
aJIbHble MeTaJTyprudeckye oTgessl Te, KTo jena
JaMITbl, CYMTANM HeOOXOAMMBIM MMeTh CBOXO CODCTBEeH-
HYK MeTa/ypruin. SHAYUT, He MO oB0ATHCE...

ITocste toro, kKak M3rOTOBJIEHB!I M PABJIOMKEHBI I10
NOoJIKaM Ha CKJajie MCXOoOHble MaTepuassbl, HauMHaeT-
CA MBroToBJIEHKE ZeraJse.

s usroToeseHue FeTaseit JaMII ITPUMEHAROTCH
Te oKe cIiocofbl, YTO M B TeXunMKe BooOuje. Ho onum
MIpUMeHSAIOTCA Yalle, ApyTHe peske, a TpeTby — B Ka-
KMX-TO BapuaHTax Mau moaudmrauuax. Hanpumenp,
peske IIpMMeHAeETCA MeXaHMYecKasd [OJAMPOBRA —
TIOTOMY YTC IIPK Hedl B IOBePXHOCTL BHEAPAIOTCA 3ar-
pA3HeHMA. BMecTo Hee UCIONBAYIOT XUMUYIECK VIO MM
5JIeKTPOXUMUUYECKYK IIOJIMPOBKY, & eciau HAano Npu-
MeHUTEL MMEHHO MexaHMYeCKMI mpoyecce — To LIJIM-
doBKY. .

TpeBosanua k umcToTe JeTale# B SJEKTPOHHO
TexXHMKe HAMHOrO BBILIe, YyeM B TexHUKe Boobie. Yro-
BBl [TOHATH, TIOYeMY 5TO TaK, JOCTATOUHO MOCMOTPETE
Ha JIaMITy M OCO3HAThk, YTO B Hejl BAKyyM.

B rexnosorun sJIeKTPOHHBIX JIaMII, KAk U BO BCedt
TeXHMKe, IPUMEeHAKTCA XMMUUeckue criocobel oumc-
TkM. XapakTepHoe OTJAMUME — LMIKPOKoe IIpHMeHe-
HMe YJILTpas3BYKOBOM ouucTkM. Bo3amosxHO, 3TO CBA-
3aHO NPOCTO € TeM, YTO TEeXHOJIOMA BJIeKTPOHHBIX
JaMIl codfaBajack I1o3ske OBeTeXHMUECKON M BIIM-
Tasa B cebs HOBble (HA TUT MOMEHT) pellleHus. 3aTeM,
B3PACTUB 5TM pelleHUA BHYTpU cebs, OHa cTajNa oI~

BectHuk A. P, A,
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JOJOTBOPATE MMM OCTANBHYIO TexHUKY. [loske ta-
KafA ke CUTyauMaA BO3HMKIIA MEXKAY TeXHMKON 3JIeKT-
POHHBIX JIAMIT M [IOJIYITPOBOAEMKOBLIX ITPUBOPOE —
nocaefHAA CTpOuJack Ha GoJlee IPOrpecCUBHBIX
MeTOoAaX, Ho NepBas no3zaHee 3aMMCTBOBAJA MX, Olfe~-
HUB, HACKOJIBKO OHM XOpOLIN.

Hamuoro qaie, gem rge-sambo poobute, npu npo-
M3BOACTBe JaMIl MCNOALIYIOT OTSKUI OIS OUYMCTKM.
Korza og npaBUNBHO NpoBefeH, KOHIIEHTpaUuUs sar-
pA3HeHUN yMeHbIaeTcA He TOJLKO Ha IoBe pXHOCTH,
HO M B ro1yOuHe geTaJseit. Tam, oTKyDa oHM Bee paBHO
npyu pafoTe JaMibl MOABUIMCE Obl cHavana Ha no-
BEPXHOCTHM feTaseif, a 3atem B ee obbem. Takum o8-
pasoMm Iponect OTHKUra B HeKOTOPUM CMbICJIE MMMTU~
pyeT pabory neraneil B asmrle.

IIpu oT)xure M3 MeTaJIOB BBIAEJAETCA B OCHOB-
HUM BOJOPOJ, MHOTJa a30T M KUCAOPOXA. Beirenenue
BOABI M OKCHUIOB Yriaepona — pesysbTaT peaxkLimu
BBIIEeAINMX U3 INIYOMHBLI MeTaJsljla aTOMOB BOZOpoaa U
yriepoga ¢ OKCHMZAMM Ha TIOBepPXHOCTH, ITOCKONBKY
rassl aupPYHAUMPYIT B MeTallaxX He B BUAE MOJe-
KyJ, a B BMZe OTHeJLHLIX aTOMOB. [IpM BHauuTe b-
HOM COZep KaHMM yriepopa sKejaTeNbHo, 4ToOBI
MeTann ObLI OKMCIIEH, T. K. YIJlepog cam Iio cefe, 6ea
PeaknMu ¢ KMCJIO0pOoAOM, ¢ NOBEePXHOCTH He yAaIuT-
¢A — OH ¥ He McHapAeTed (MTpK 3TUX TeMlTepaTypax),
M B peakKuMio ¢ BogopoaoMm He serynaer. Eean ke
OKCHMIA AJAA OKUCJIeHUA yvleposa He XBaTaeT, TO Me-
Taml OTKUTalT BO «BJasKHOM BOHOPORe» —— CMecu
BOAOpORa M BOABLI — AJIA OKMCIEHUA.

B nusiexTpukax rasst MoryT nudpyEANpOBATE U
B ByAe MOJIeKYJI, II02TOMY BBIIeJIAKUIMECH U3 CTeKOT
¥ KepaMMK BOJa M yILUIeKMCJabld ra3 — He IIPOAYKT
peakumuit, a nx cobcTsBeHHble, UMeBlIMeca B ofbeMme
BOZA M YIAeKUCJIBIA ras.

Boobure ke n1a ynanesus npuMecen B medu goJi-
skHa ObITh cpella, KOHI[eHTPAalMA 3arps3HeHui B KO-
Topoi AocraTouro Magna. YIHave sarpaAzsHeHusA Gy-
AYT He YOaJdaTbCcA U3 feTasel, a Hacenuath ux. OToxur
B BaKyyMme ABJAETCA NepBbIM NPUXOOAIIMM B IoJ0-
By pellesMeM, HO He caMblM JAYUIINM — [TONYYUTH
B Doypuioit newus, HabuTONM rpAsHbIMM (II0 MepKam
aNeKTPOHMKM) neTallAMM TAKOW BakyyM, KaKoi HYy-
SKeH B Jamlle — TpyAHas 3afada. [lo3Tomy 4aie oT-
SKUTaroT B BOAOPOAE, KOTOPLIM 3a0AHO BOCCTAHABIM-
BaeT OKcupAHble mleHKkH. [IpaBxa, IIpK 5TOM BOOOPOZR
MIPOHMKAET B HeKOTOPBIe MeTaslIbl, caMo 110 cebe aTo
He OueHb ornacHoO — IpK obpaboTke yskxe cobpanHoi
JaMIIkl BOJOPOZ OTHOCKUTEJILHO JIerKo ITOKMAaaeT pe-
TanM M oTKauMBaeTcA HacocamM. Ho Hedwnsa oTku-
raTh B BOZOPOAE TUTaH, TaHTaJ, HMOOMUHA, IIMPKOHMIE —
MeTaJlJbl, akTMBHO IorjcilaloliMe sBogopoxn Ilpu
ITOTJIOIIEHNM BOLOPOAa OHM CTAHOBATCA XPYIKUMM U
BOOBLIE MBMEHAKT MHOIME CBOM CBOMCTBA. B ToM uncie
Te, KOTOpble oIpenendanT BO3MOMHOCTE AaabHeRIIX
TeXHOJOTMUYeCKUX Ollepanuit — cbopxy samIisl,

Kpome Toro, npoEuKHOBeHMEe BONOPOR& B MeTaJN
OMACHO, HallpUMep, KoTa IIPOHMKINN BrIyhs MeTasrna
BOROPOR COeMHAETCs ¢ KUCAOPOAOM M [IONYYMBIIME-
cs BOZsHbIe Taphl pasphiBakT MeTas. HasbiBaeTcs
3TO ABJEHMe «BoAopoaHadA BosesHb», ¥ 4TOOLI ee U3~
ferkaTh, B TeXHMKE 3JIEKTPOHHBIX JIaMII MCIIOIL3YIOT
Menb ¢ MOHMMKeHHBIM cofepiKaHneMm kuexcpona (Gee-
RUCIAOPOARYIO Melb). Kpome BOIOPOOa AeTAaNM OTxM~-
rarT B aproHe, MHOTAA B CMeCAX MHEPTHOIO M BOCCTa-
HaBaMpatonrerocd ragos. OriKeds aeTadu Tak, 4TOOLI
OHM CTaX UMille «CHAPYXKM M UBHYTpU» —- CJACKHAA
3agayda. B 8Toit 061acTy BRITONHEHO MHOMeCTBO MC-
clenoBaHmMi, B KHUTaX 3Ke T10 TeXHOJOTUM 3JIeKTpOoH-

HBIX JIaMIT OTHKUTY OTBOAMUTCs OOBIYHO BechbMa 3aMeT-
Hoe mecto. TemIeparypa, Bpems, coeTaB rasa, CKO-
POCTh MPOTOKA, BATPYXKAeMEBIe ZeTau — UX Komrye-
CTBO, MaTepuaJl, pacloioskeHne — Bce BJAMsALT Ha
pesyabTaT, 3349aCTYIo HelTOMATHLIM U Hellpecrasye-
MbIM 06pazom. ,

3arpAsHeHUA MepPeHOCATCA INPKU OTHUTE ¢ OFHMX
JeTaneit Ha ApyTHe;, HecMoOTpPA Ha MaBeITOMHOE IaB-
Jledie BHYI'pHU ITedl, aTMoccepHble ra3kl [IPOHMKAI0T
BHYTPb; JaMIIbl, coDpaHHbIe U3 Gonee TIIATEJbHO OUM-
I[eHHBIX AeTaliell OKa3bIBalOTCA IpA3Hee cobpaHHBIX
13 MeHee OYMINEeHHBIX — 3TH UM JeCcATKU APYrHUX
3arajioK, yclieiiHbie 1 De3ycnellHble NIONBITKY UX pe-
LIeHUA — BOT 4TO Takoe eskepnHeBHaa pafora Tex-
vonora. Pupmel RCA u Philips oxotsHo BaAau Onl
Ha pabory I Xonmca, fase HeCMOTpA Ha OTCYTCTBUE
IuILIoMa TexHosora. Bnpodem, y Hac oH — Kak MMero-
IWMA Opy3seil 3a rpaHunei — cras OB 3aHMMATLCA
pa3Be uTO TeXHOJIOTMel ITPOMBBOZCTBA Kaprodese-
y6opounors koMmbarina.

‘Hro xacaemo caydasi, KOLJIa XOpolIo OYKUIEHHbIE
JeTaJy OKalhIBATCA XY)Ke OYMIEeHHBIX MJIoXo, TO
MpUYMHa TAaKoBa: IIPYM 0coB0 TuaTeNILHOM OYMCTKE o=
BepXHOCThL AeTasM OKashBaeTCA XMMUYeCcKM OUeHb aK-
TUBHOM ¥ MIHOBEHHO 3arpsAsHAeTcA MpU Mi3BIedeHMMU
nerane#t us meun. Ecom oKe oumerka npomssoguiiack
He CTOAb «3BePCKM», TO CJIEerKa OKMCJIeHHble neTanym
naJee OKMCNAKTCA yske mepseHHo. OrTcopa BUAHA
BarKHOCTL OIlepallMy COXpaHeHudA, AeCTBUTENLHO,
B TeXHUKEe 3JeKTPOHHLIX JIAMI 3TO — OTAedbHad Mpo-
Brema. CymecTeyer clletnaibiad Tapa 414 XpaHeausa
#1 TPAHCIOPTUPOBKM AeTasiell, MX COLepsKaT B OCyLIeH-
HOW M OYMILEHHOM OT NMbLM cpege, MHOAA B cpenie
MHEpPTHOTrO rasa MM B BaKYyMe.

Orkur npuMeHAeTCA B TeXHOJIOMUM BJIeKTPOHHBIX
JaMII He TOJILKO AJA GUMCTKM, HO TaKsKe JJIA BOCCTa-
HOBJICHMA UCXOMHONU, PABHOBECHOW KpMCTaldIMdecKoi
CTPYKTYpPBI, M3MeHUBILlelcA Npu MexaHMYecKon ob-
paboTtke. [Ipu MHOPMX Buaax MeXaHudeckoi o6pabor-
KM, 0coDeHHO IIpM BBITAMKE M MHOH ILIaCTUYeCKOH
gedbopManuM, MPOMCXOAUT YBeJMUeHMe KOMMYecTsBa
AMCNoOKanui (Hapymlednit KpucTauIMdecKol peleT-
KM) ¥ M3MEeHeHUE pasMepa KPUCTAAJNOB — YHJIMHe-
HUe B HalTpaBIeHUy gedopmaru. Y TaKoro MaTepHaia
MEeHAKTCS CBOMCTBA — MeXaHMJYeCcKHue, 3JIeKTpHdec-
Kue, Xxumudeckite, B qacTHOCTH, y Hero yMeHbaeTes
criocobHOCTh 1eopMUPOBATECA — OHA YiKe JacTyy-
HO (MJIM MOMHOCTBLIO) M3pacxonobada. J[J1s BOCCTAHOB-
JIeHMA MCXOAHMBIX CBOMCTB M, B 9acTHOCTH, AJAA BO3-
MOMKHOU nasbHedel nedopMalmy Hafo YMeHbLUIUTE
KOJAMYeCTBO JIMCAOKAnMi M MBMeIbUUTEL BLITAHYTHIE
KpMCTaJIbL 3T0 M IIPOMCXOAMUT TP TaK Ha3bBAeMOM
PEKPMCTANLIN3ALMOHEOM OTHHUTE,

Ecau sxe matepuan pedopmuposan B yrnpyroi
obmacty U popMma ero CTabMIMBKMpoBaHa KaKOM-To
TeXHOJOrMYecKo OcHacTKoi (HallpyMep, Ha ONpaBKy
HaBUTa NPOBOJIUKA — MBI XOTUM CedaTh NIPYXKUHY),
TO OTOKNIr HeoOXOAUM IJIA CHATUA HanpaKenuit. VHa-
4e [pOBOJOKa II0cJIe CHATHUA C OllpaBkK Giarornosyd-
HO pacIpaBUTCH, ¥ BMeCTO PYXKMHBI MBI MOJYyUMM
MpOBOJOKOMA TI0 HOCY, XOpOIIo, ecyM He [0 IJasam.
Hpyroii mporece, KOTOPBLIA TaKikKe MMeeT B 3JIEKTpO-
HMKe CBOK crenupUuKy — 3TO [poLece HaHeceHWMA
NOKpuITHIE. Boobiie B TeXHyKe IMOKPLITHUA pUMeHs-
OTCA vallle BCETO AJA yBedM4YeHUA KOoppOo3UOHHOM
cTofikoCTH, KO3MDULMEeHTa UBAYIEHUs U TBEPAOCTH,
yMeHblIeHUA TpeHuA. To ecTs AeTasm M YCTpoiicTBa
B yesiom paboramu Obl ¥ 0e3 NOKpBITMI, HO XYHKe.
Brofasok oHM GblcTpee BBILLAM ObI U3 CTPOA. A BOT

BectHuk A.P. A,
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B TeXHMKe 3JIeKTPOHHBLIX JamIl IIOKPbLITUSA, KaK IIpa-
BUJIO, M ABJAAKTCA TeMm, 4To paboraer, HeceT oCHOB-
HyI0 (byHKImI0. [JIoKpEITUA 3KpaHOB KUMHECKOIIOB U3~
JAydaroT cBeT — 03 HuX KuHeckoll He paboTas Obl
Boofuie. Katonibie NOKpBITUA 5MUTTUPYIOT, M30JfA~
LMOHHOEe TIOKPBLITHE Ha IoforpeBaTese N30AUMpPYeT ero
oT katoga — Oead Hux JsamIel He Gygyr paborats.
IlosTOoMy B TexHuKe 5JeKTPOHHBIX Jgamn Obliao Obl
MHOrZa JIOTMYHEee FoBOPUTh He 0 IMTOKPhITUAX Ha JeTa-
JNAX, a 0 JeTajdAX, KOTopble CYIIeCTBYIOT AxlIb AJ1A
Toro, 4Tobbl Ha HUX MOIAM ObITH TIOKpbITUA B camom
meJe, MoXKHO NpegcerasuTh cebe KuHECKOIl BoBce (es
CTeRNAHHOro BasmfioHa -— ecay KPYrom BakKyyM, —
Ho BoT Oes3 moMuzodopa — HMKaK.

Pazymeercs, B TexHuKe DJIEKTPOHHBIX JIAMIT MO-
I'YT IPUMEHATLCA Bee oObIUHbIe TTOKPBITUA — HAIpU-
Mep, MenHble PaluaTOPbl BIIOJIHE MOryT cHa(KaTbhCs
TIOKPBITUAMY, IPefOXPAaHAIIIMMU MX OT KOppo3uu
UAY YBeAMYUBAKIIMMM ITpoBogMMOCTh (B obJsacTu
CBEPXBBICOKUX YACTOT, KOTJla TOKK ITPOTEKatoT IIo Mo-
BEPXHOCTU). BHYTpUIaMIIOBBEIe HeTaly MOTYT MMETh
TIOKPBITUA, YMEHbIIAIONM e KO PUIIMEHT UBTYyIeH N
(p1a yBeMYeHUA BSKOHOMMYHOCTH) MM YBe IUMYUB K0~
Ke ero AAA OXJAKIEeHUA COOTBETCTBYIONIUX OeTa-
nert. Hanpumep, dyepHAmue MOKPLITMA Ha aHomax.
Bee ocranbible MOKpBITHA, KOTOPBLE Mb! PACCMOTPUM,
crierptbUYEbl I8 31eKTPOBaKkyyYMHBIX ITpMOopos, rIpu-
YeM MHOrMe U3 HUX HAaHOCATCA I10 CIIelMaabHOM, ITpu-
MeHAeMOM B OCHOBHOM B 5T0i 06aacTH, TeXHOJIOMMM.

TTo o0BIYHBIM TEXHOJOIMAM HAHOCUTCH B OCHOBHOM
ABa TUMA TIOKPBITHMI. AHTUSMUCCUOHHBIE TTOKPBITUS
Ha ceTKax Jamll (3oJioTo, pexe cepebpo, cruias ono-
BO-HMKeNb, TUTaH, yrjaepol u HeKoTopble Apyrue),
NpejaHa3HadeHHble 1A yBeaM4Yedus paboTbl BBIXOHa
CeTOK, NIpM 3arpAsHeHuM ux Gapuem UM TOpUeMm
¢ xaroga, HarocaT aubo rasiepBaHudecku, Aubo Mpo-
TAryBaHyeM IIPOBOJOKM Yepes pacIliaB Toro MeTaJiia
MM CIIaBa, KOTOPBLI Hago Hadectn. [loaynipoBogsa-
IMe TNpo3paulble MOKPBLITHA U3 OKCHZA 0OJ0BA IIOJY-
yaroT a0 IMMPoJKM3oM NMapos xjaopupaa oJsosa, Jubo
ocaskiedueM U3 PacTBOPA XJACPULA OJIoBA.

OcrankHble Iporeccb! HaHeCeHUA TIOKPLITUI B TeX-
HUKe 5JeKTPOHHBIX JaMIl CTPOATCA II0 caedyrien
cxXeMe: Ha MOBEPXHOCTb HAHOCKUTCHA IOPOLUIOK Bere-
CTBa, KOTOPBLIM Mbl XOTHM TOKPBITE MOBEPXHOCTS,
& 3aTeM JeTasb HarpesaeTcsa Tak, YToObl IIPOUB0LLIO
«clleKadue» — cpacTaHMe 4YacTHUI[ JPYT ¢ APYroM M
c NOBEPXHOCTLI) MyTem BaauMmHOA Auddysun. Cre-
Medn crlexkadusa ofbIYHO HeBeNIuKa, a caMo [IOKpbITHE
rnoxydaeTcs MOPUCThIM. I8 3MUCCHMOHHBIX U reTTep-
HBLIX NMOKpbITHL 3T0 Heobxogmumoe ycaosue paboToc-
nocoBHoCTH, AAA NPoYMX oHo gomycrumo. ObecriednTs
K€ BBICOKYIO CTelleHb CIIeKaHUA Heab3s [I0TOMY, 4TO
IJIA TaKOTo clleKaHuA Hy»KHa Jubo HeJollyCTUMO Bbl~
cokas TemIeparypa, aubo pasieHue, 4To oBBIYHO
Kpalide 3aTpyAHEeHO TeXHOJOrMYeCcKU.

Cam TOpOLICK MOMKeT HAHOCHMTLCH HeCKOJbKIMIM
crocofaMM, PasiaMUarOIIMMMCA TeM, B KaKoji cpepe
HaxonATed 4acTUIbl TOPOUIKA — B rase UM sKUTKO-
CTU U ITOJ AeHCTBUEM KAKUX CUJ oHM DpubiaumsxarTesa
K TOBEPXHOCTM — 3JEKTPUYECKUX, PPABUTAIIMOHHBIX
win ynpyrux. Hanpumep, us cycrnesdsuu B sxkugkoctn
Mo AeicTBUEM 5JeKTPUYeCKMX CHUJI — 3TO 3JeKTpOo-
dropes, Korga 3apAMKEHHble YACTUILl YCTPeMIAITCA
K IeTasM, Ha KOTOPYIO [1oflaeTcd IoTeHman Vs sxug-
KOCTH IToZ JedcTBMEeM IPaBUTAIMM — 5TO0 TPOCTO
ocarkZlenue, TaK HaHOCAT B OCHOBHOM JIFOMUHOQOPHOE
TIOKPBITUE Ha KuHecKolsl Y3 sxkugkocTu Ioxg mei-
CTBUEM VYIPYIUX CUA —— BTO paclbLieHye MIM Ha-

Maszka cycrnedsuu. V3 rasa non neitersuem 3neKTpo-
CTATMYECKMX CHUJI — BTO Tak HasslBaeMOe B3JIeKTpPO-
eTaTUYeCcKoe HallblieHUe, YaCTo [IpUMeHAeMoe B TeX~
HUKe 1JA HaHeceHUA Kpacok.. Tobbl [OpPOIIOK,
TIONABIINMi Ha ITOBEPXHOCTh, He 0ChINaJca ¢ Hee cpa-
3y, a QOMKJAJICsa Hadajga Ipollecca criekadus, K cyc-
med3nu yacro fobasidAT opraHymyecKue BelecTBa
¢ GonplIci agresyeit, Kiaeu, UCIapPAKIIMECA UM Pas-
Jarariumecs B [porecce crieKaHua
Ilo aTuM TexHOJOTMAM HAHOCAT IQKPLITMA TOYTH
BCex BUA OB — Ilepeuncinm ux. [IpoBogsmme nokpsi-
THA U3 MeJIKMX udacTuil rpadpura Ha GannoHax Ku-
HeCKOIIOB ¥ 3JeKTpoHHBLIX JaMmIl [losynposogsauime
TIOKPBITUA M3 YaCTHI] OKCHIOB XpOMa, dKesesa 1 Map-
raHna JJ18 BbIPaBHMBAHMA IIOTEHIIMAJIOB B BBICOKO-
BOJILTHBIX 3JeKTPoHHBIX Npubopax. ['erTepHbIie 110~
KPbITUA M3 YacTUI] AKTUBHO B3aUMOZENCTBYIOIIMX
€ OCTaTOYHBIMM razamy MeTaJUIOB AAA IOrIomeHnsA
MX BHYTPpM Jamibl V3oaarnmnoHHble MOKPLITUA U3 Ya-
CTUI] OKCH/1a aJIOMUHUA Ha Ioforpesarensx. JomMmu-
HeCi(eHTHbIe ITOKPLITHA B KMHECKoIlaX M — KTO T0-
MHNT? — JlaMIIaX-MHAMKATOpaX HACTPOMKM («KOLIaYMii
rxa3», cepua L) OMuccnoHHble TOKPHITUA OKCUIHBIX
KaTONOB U3 OKCUAOB HienodHoleMenbHbIX METAlI0B
¥ TIOKPBITHSA U3 MeTasIMYeCcKuX, Kak IIpaBuio, HuKe-
JIEBBIX 4aCTUIT, Ha KOTopEle 0ObIYHO U HaHOCUTCA Cob-
CTBEHHO BMUCCHMOHHOE [ToKpbITHe. VI HakoHel, MoK phI-
THUA M3 YaCTMI[ OKCHJOB MardMs U aJIOMUHUA Ha
CHIONAHLIX MB0JATOPAX B Jamllax. 3aueMm Ke HaHO-
CUTb M3OIAIMOHHOE ITOKPBITHE Ha U30AATOp? — CIIpo-
cure Bel Ero HazocAT He nsa MsonAmM, a g8 TOrO,
ytoBbl caloa cTana lIepoxoBaToil. A 3adem eit cta-
HOBUTHCA HIepoxoBaToi? — IlocAeRyeT ellle BOlpoc, —
Benb oHa B BakyyMme HM ofo 4To He TpeTcd, 3TO ske
He TopmoaHtble gucku naa Cherokee! [IlepoxosaTocTb
HY>XHa IJIs Toro, 4Tobbl ocefjaloiiyMe Ha CAKAY Tpu
paboTe JIaMIbI aTOMBbI METaNAOB He MOTJIM CJAUTHLCHA
B NPOBOAAIIYIO IDIeHKY ¥ 3aKOPOTUTHL 3a30p.
Tenepsb, Korga Bce AeTasM U3rOTOBACHBI M MOTYA
JeXKaT B SKCHUKATOpaX ¢ 0DeclblIeHHOM M BbICYLIeH-
HOM cpenolt uiawy, IIynle TOro, B BaKyYyMHBIX IIKadax,
OKMHEM UX B3TAAIOM:
® KaTOAbLl C 3MMCCHOHHBIM TIOKPBITHEM, _
* CeTKHM M3 IIPOBOJIOKU C AaHTUBMUCCHOHHBIM IOKPLI-
THeM, HAMOTaHHoOM Ha TpaBepch! (CTOMKM) MAU —
Ha paMKy AaA JaMmIl ¢ IadapHoi reoMeTpuen,
® TIIpgorpeBaTeny, ITOKPLIThIE MBOJAIMEN,
agonsl, WTaMlIoBaHHble M3 YepHEHHOrs TOHKOro
JIVCTOBOrO MeTaJliia — JIJIA pacllofosKeHUss BHYTpU
JAMITEL M OXJadKAeHusl u3Ay4YeHMeM — MM Mac-
CUBHble MepHble, COCTABAAIOMIME YaCTh OBONOUKM
AaMIlbl ¥ [IpeaHasHadyeHHble A BO3OYILIHOrO My
BOAAHOTO OXJAMKT eHUA;
¢  pas3IMYHOM (QOPMEI U30AATOPHI M3 CIEOABI NI B MOLL-
HbIX JlamIlax U3 KepaMuKy, 4Tobbl cTabuamaupo-
BaTb MOJIOXKeHMe geTasell OTHOCUTENbHO OPYT APYTa,
¢ 000n0YKM JaMIl M, To4dHee, 3aroToBkM oboJouekr
U3 CTeKMda MAM, TIopOoM, AJA MOLIHBIX JaMll, U3 Ke-
paMuKy,
¢ BROARI, KOTOpble OyayT BIasiHb! B CTEKJIO ¥ Hau-
HYT AOCTABJAATH B JaMITy U U3 JaMIlbl 3JIeKTPOHBI,
¢ HaKoOHell, ra30lIOrJIOTUTE M MAK FeTTepPsl, KOTOPLIX,
BITpOYeM, MOXKeT ¥ He ObITh (00 3ToM I1032Ke); a oHM
MBroTOBJAKTCA B BUAE OTAENbHBIX ZeTasell Ui
HepachOeliageMblX IeTTepoB, B BUJE reTTepHBIX
TTOKPBLITHI HA APYTUX 1eTalAX U B BUAe Pacllblig-
eMbIX TeTTepOB, KoTopble Ipyu TepmoobpaboTke
JaMIIbl OyyT HarpeTsl M HAIlLLIAT Ha CTEKJ0 CJ0Hi
Bapua OH-To U OymerT Morjomars [I0TOM OCTATOY-

BectHuk A. P. A,

CneumaAbHbIA BbINyCK



Hble rasbl (CTaHeT, TaK CKa3aTh, HePaCnbLIAeMbIM

rertepom). Bee, Bo BeAkoMm cayuae — Bee OCHOB-

Hoe. HTofbl NepeBecTH OYyX, cAesaeM Helbosblioe

‘ npocTpadHoe ofobirenne, Kacamleecd BIeKTPOH~

HBIX JaMIl ¥ >KUBHMU,

Habawdas nodeil — 6 pabome (u He moavko 6 06-
AACTIU BAEKTMPOHHBIX NPUGOPS) U 8 HCUIHU, MOWCHO
NPUUMU K 6b1800Y, YUMo MeopemuK, KOHCMPYKmMop u
mexHnoave — Imo He npogeccun. IMo -— UAHO3bL,

Teopemux npednouumaem MuicAUMS FYHKUYUAMU,
m. e, paccysicdaem o mom, umo doascer deaumb NPU-
6op. Jas aamn — xyda doAdCHBL Aememb dIAEKMPOHbL,
KOK OHU GOANCHBL OMBACHAMBCS, KAKUE HYHCHBLL NOAS
U Kax oHu JOAXCHBL 3aeucemsb om epesmenu. Koxnem-
pyxmop paccyscdaem Ha yposre wacmeidl npubopa,
denrarowux 8ce MO UCTYCKAOWUX IACKMPOHBL U CO~
6UPAIOUUX UX, COZOLIOUWUL INEKMPUUECKUE NOAL UAU
IRPARUPYIOWUX OM HUX KUKUE-MO Hacmu npubopa
u max daaee. Texnoioe — HA YPOBHE PEUAUIAUYUU IMUX
wacmeld: kax cderams amom aHod U coeduHUME e2o
¢ oboaoukol, kak cdeaamsv xamod, umobvl €20 no-
KPBLMUE He GChiNarocst npu subpayusx u max danee.
Pasymeemes, xasnowl us nux cmasum zadauu neped
deyma Opyeumu, daree npoucxodum sazadounsvid npo-
yece, umenyemuvill pabomol, a 8 pesyrvmame — EL34,
300B, 6C33C u max danee...

W xopowo, ecau venaceex Haxcdum cebe pabomy,
20PMOHULHE COUEMAOUYI0CH ¢ QUAZHOS0M; ewje AYH-
uile, ecau oH Haxodum cefie KOANCKIMUE, 8 KOMOPOM
pasymHo, m.e. 8 unmepecax Jdean, nodeaenvt Imu
poau. M ouers XOPOULO, eCal 6Ce OHU Peait3neatbl
8 epynne aodell, scusywux emecme. Ho ecau amux
atodell deoe, a poaetl, Kax Mmbl SUIUM MPU, MO NOAES-
HO Buimb HEMHONCKS YHUBE PCAAOM,

Ilopa npuerynuTh k cbopke, Ha sape anoxu agek-
TPOHHBIX Jamr, Gosee 75 smeT Hazan, nna paboTsl
B o0JiacTy OGONBIIMX MONHOCTENH NPUMEHAIMCh pas-
Bopnrble sgamiel, pafoTaBmive ¢ MOCTOAHHOM OTKaY-
xoit. CTydyan Hacoe, paaMOBOJNHBI HeCIMCh B 3cdhup..
Ceriyac Bee gamnbl — HepasbopHbe M COeOUHEHU:A
B HUX BBHIOJIHAIOTCA, KaK IpaBUJo, HepadGopHBIMU.
JIuins B MONIHBIX JIaMriax ¥ TO PeAKo AeTasdu coenm-
HAKGT BUHTAMM, IIpUUYeM, nMOBePX TOJOBUK BCe PaBHO
MIPpUBaPUBAIOT HaKAaJKHM, MCKJI0Yaomme ocnabienue
M OTBMHYUMBAHME BUHTOB. JlamMna — He ObLILCOC,
B Hee ¢ OTBEePTKOI He 3aJie3elilb.

OcHOBHOIM MeTOR coOeUHEHUA neTanell B MaJoMoy-
HBIX JIAMINaX — KOHTAKTHAA 9JeKTpocBapKa, HasblBa-
eMas 4acTo TOYedHOH CBapKOi; npUMeHsAeTes TaKKe
AagepHas cBapKa. B MoOmHBLIX JaMmnax IpyMeHAeTCH
ellle ¥ aproHHO-AYToBaA cBapKa, OHa 4aeT BAaKYYMHO-
TUIOTHBIM WIOB ¥ ITO3TOMY MOXKeT UCO/1b30BaThes A
coenMHeHuA peraneil oboJIOUKY JaMITbL

Cpapka — 9T0 MeToA coeguHeHUdA, Korfa pacniab-
JgAeTcA MaTepuas obeux peraneit. Ecoau marepuans
OCTAKTCA TEePABIMM, & 3a30p MEXAY HUMM 3arnoaHsA~
ercA KakuM-1100 KUAKUM MeTaslIoM, KOTOpPbif 3ac-
ThIBAET, — BT0 nadixka. Ecowm ke pacnnasaseTes oaun
M3 MaTepUasioB, 3T0 Ha3blBAETCA NaliKa OILIaBJIeHUEM.

Jo cux nop Mbi POBOPUMIAN O CORMMHeHUM MeTaJi-
Meradan Ilpu coefnHeHun MeTaNI0B ¢ MUdJIeKTPuKa-
MM cBapka, B oObIYHOM ee Bume, He npuMeHdAeTced,
T. K. TeMIlepaTypa IL1aBJeHNA KepaMUK 3HAUUTE ILHO
Bbillle TeMIIepaTyp MJaBieHUA OONBLIIMHCTBA MeTaN-~
JI0B, ¥ BIODABOK KepaMuKM [TpK TINaBJAeHMH pasJsara-
toTeAa. CTexJo ke aaBUTCS JIETKO, HaskKe CIMILUIKOM
JIETKO, a MeTasllbl, C KOTOPBLIMM COeAMHAIOT CTEKJIO,
naaesAres npu Godee BuICOKUX TeMiepaTypax. Tax
YTO CORAMHEHMe MeTaJslla CO CTeKJOM — 3HTO, II0 CY-

IEeCTBY, Tajika OIMaBJIeHMeM, KOTJa IUIaBUTCA CTeK-
a0. Ho ee TpamMuMoHHO HaskIBalT NaRKOR.

3auem BooDmIe NIPH NEMKES OILTABJICHUEM pPAcILIaB-
AAKT OOMH M3 coeAMHAEMBIX MaTepuanoB? Yrobnl
cBim3UTE coenMHEAeMble MaTepuasbl. MoKHO 1 He Ma-
BUTB —— HarpeTh U CUJILHO COKaTh. 3a cyeT IacTU4YHo-
T MaTepuansl cOIM3ATCA Ha aTOMHbIE PacCTOAHMA,
u nudpbysusa, yCKOpeHHas HarpeBoM, IIpouaoiper.
Taxoi criocof coepyHeHns Ha3bIBACTCA TEPMOKOMIT-
peccuonHo¥ cBapkoit. C/I0BO ¢CBapKa TYT COBepPIIEHHO
He K MeCTY, HO TaKOBa Tpaguiu.

HacTo roBopAT, YTO Te MMM MHbie MaTepuasbl co-
eIMHUTL MOXHO UM HeJdb3A. Tak roBopuTh HeKop-
PeKTHO — U0 CORAMHUTEL MOMKHO JTHDbie MaTepUasIbl.
Bonpoe B ToMm, KaKyo IPOYHOCTb 6YAeT UMeTh Takoe
coepuuerue. Tem Bosee, UTo KpoMe BHELLHUX YCUIIUHA
(aMITbl POHAIKT), CYLIECTBYKT enle u BHYTpeHHMUE,
BOBHMKAIOIIIME MB3-33 PasMuMii B TepMHUUECKHUX pac-
wupeHuax. JecTBUTeIbHO, BCe 3TH NAWKM — CBap-
KU [1e/Tal0TCH NPy BBICOKUX TemIieparypaX. [loTom mbl
npufop OXAa KAEeM, U eclIM coeAMHEeHHbIE [IpU BHCO~
KO TeMmrepaType MaTepuaJbi [10 PAZHOMY YKopaum-
BAKTCA NPYU OXJEXKISHUHM, TU' B COBNMHEHWM BOZHU-
KaloT TepMuUeCKUe HarpsxeHus. ,

IoaTomy Bonpoc o coeauHeHUM — 3TO BOIIpOC
0 COIVIACOBAHMM PACIIMPEHUH, 0 BOZHUMKAKMIIMUX YCu~
JUMAX Ha CTHIKE M O NIPOYHOCTH TeX COeAMHEeHMH,
KOTOpbie BO3HMKAKT B CBapHOM 30He MIAM B 30He
Iuchbysun npUIiosa u MaTepuada apyr B apyra. Besam
FOBOPAT, YTO ABa MeTaJsa XOPOLIO COeAUHAITCH, 5TO
03HAaYaeT, YTO co3laHHbIe B 30He UX BRAUMOAEHCTEUA
COEIMHEHUA He XPYIKU U MPOYHBL

Ilpo6nema coracoBaHUA KoahPUIIUEHTOB Tep-
MUYECKOT0 PacllipeHus ocobeHHO BaKHa, eClu oaunH
M3 coenuHAeMbIX MAaTePUaSIoB XPYIIOK, HanpuMmep, Ipu
criayBaHMM MeTaJslla €O CTexsoM. B gacTHocTH, nisA
COIVIACOBAHUA ¢ TeMU UJIM UHBIMMU COPTaMM U I'pYHIiamMm
COPTOB cTeKNa paspabaThiBauch crienMabHbie CIlTa-
Bbl. JHOrpa paspabaTeBanuch CTEKJA, AAOIMe Ha-
OeXHYI0 CIalKy ¢ KaKuM-TO OnpejesieHHBIM MeTas-
aom. Ha xakme TONBKO YynoBMUIHBIE YXUIIPEHUS He
NPpUXOIMIcCh UATH, wrobel CTIAATh, HATIPUMEP, repMa~
HMIA CO CTeKJIOM, Carlpup co CTeRAOM WM, O ykace! —
kBapll co crexaom! ¥V Bac He cxxanocs cepmie? EcTh
oT wero. Bens y KBapna TepMuuyecKoe paclliupeHue
Ha TOPANOK MeHbILe, 4eM y CTeKOJ, M TeXHoJoram
npuuiiock pa3paloTaTe pAn U3 gecATKA CTEKOJ, KO~
TOphle CllaMBaduch TaK: IlepBOe ¢ KBapLeM, BTOPOE
¢ MepBLIM UM TaK fajee — 10 MOCJIEAHEro, KOTOPOe
CnaMBaioch ¢ OGBIYHBIM 3JIeKTPOBAKYYMHBIM CTSKJIOM.

BoT BaM ene maseHnkas oxgucces B APEBHOCTH
BBOJIbI B CTEKJIO feJlasi U3 [JIaTUHbL, NoZodpanu cTek-
Ja, KOTOPBIE ¢ Heli XOPOLIO CrlauBakTeA U NPUBLIKAN
K #uM. B KOHIle KOHIOB OT MJaTUHbI IPULLIOCH OTKa=
a3piBaTheA. VI npuayMasny BBOOBI M3 «AATHUHUTA» —
IpoBoJIokK U3 crasn H42 (42 9 HuKedas, ocTrabHoe —
sKeJIe30), NOKPLITOA Menbio, NPUMUYeM TOMIMHA Mexn
nopbupanack Tak, 4Tobbl y 3TOM KOMIIOBUTHOHM IipoO-
BOJIOKM paciuupeHue ObLIO, KaK ¥V [IJIATHHBL

A ellle B HEeKOTOPHIX CJYYAAX B 30He KOHTAKTa
o0pas3yioTca JerKoraBKrme CoeMHeHUA. ABTOPY 3TOW
cTathy MOHAZOOMIOCE KaK-TO PACIIBIIMTL B BaKyyMe
Hukedb. OH B3AJ TUTAHOBYIO (POJLLY, Bbipesas JeH-
TOUKY, 3aKpenma ee B BaKYYMHOM Kamepe, ITOJOXKMUI
Ha JeHTOYKY KBaJpaTHMK U3 HUKeAeBoi (hoyIbru U Havan
rpeTh TUTAaH, IPOIYyCcKas 0 HeMy Tok. VI B xakoif-To
MOMEHT ¢ YKacoM yBUed, ITO HUKeNb UCYes, a B TH-
TAHOBOH JICHTe BUAET aKKYpaTHadA KeaapaTHad nbipa.
Kak kBagpaTHoe oTBepcrue B obdakax y Crpyrayg-
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kux, B «laguux sebegax». Ilpu 955°C B 30He Kon-
TaKTa TUMTaH-HUKeJb HAdaJs0Ch IIaBJeHue MHTepMe-
TaJlAKUAa U pacllIaBUBIIAACA 30Ha IIPOCTO «KaITHyJIa»
Buu3. U Bee..

B ornnume oT cnaAa meTaJsli-CTeRJIO, KOTOPLIHA, IT0
CYIlecTBY, AeJlaeTeA IIyTeM OIIaBJeHMA MeTasla
CTEeRJIOM, COefiMHeHMe MeTaJla M KepaMMKM Tak Io-
JYV4YUTE HeJB3A — KepaMMKa Tyrolaska. [loaTomy
cHadvaJjia ee MeTA/VIM3UPYIOT, HAHOCA Ha NOBEPXHOCTL
MeTasIMYecKuii IopolIoK MJIM COegUHEHUA M pacriias-
naa ux. Ipy sTom za cueT audppysuy u peaxmmii
ofpasyeTea mepexoguad 3oua. A y»K IIOToM cllauBa-
0T MeTaNM3UPOBAHHYI0 KePaMUKY ¢ MeTaJLIoM.

MoskHo, BnpodeM, oboiTHCh 1 Des MeTaaIM3aMu.
Tlpu Tak Ha3BIBaeMO «aKTMBHOM Ialike» MexIy Ke-
paMMdecKol M MeTa /UIM4YecKol OeTasblo MIPoKJagbl-
BaroT POJILTY U3 THUTaHa, 3aTeM 3ToT DyTepbpon coxu-
MaloT M HalpesaloT. [lpu BaaumogericTeuu obpasyetcd
Iepexoqnas 30HA, M NeTaJM CRPelUIAnTCA

3aMeTuM, 4TO B 3JIeKTPOHMKe, KaK U B I[IOBCegHEB-
HOV xu3ny, Bosee nMpocTasa Ha BUA TeXHONOMUSA Tpe-
ByeT DoJiee BBLICOKOM TeXHOJOrMYECKONH KyJIbTYpPHL M
oHa Doslee «cTporas, T.e. Tpebyer myuimeit crabum-
3a1MM [TapaMeTpOoB.

Hakowell, MeTaJl1 ¢ kepaMMKOI (PABHO KaK M CTeK-
JIO CO CTeKJIOM), MOYKHO COeNUHUTL C NOMOINILIG Mafi-
KM, HO He MeTa /UIM4YeCKMHU ITPUIIOAMM, a JIeTKONJIaB-
KMMM CTeKJaMU, MM «v1asypaAMu». DaHTasusa TexHo-
Jgoros Hencdepnaema! OcoBeHHO, KOTAa IOCTOAHHO
MIpUXONAT KOHCTPYKTOPE! ¢ oUepellHbIMU De3yMHbIMu
IPOEKTaMM.

Vitak, nmamra cofpana M Hajo HaUMHATH ee 0Bpa-
Borky. OKasanocs, 4T0 HeAOCTATOUHO BEIKAUATE U3 Hee
BO3AYX M 3aladATh CTeKJIAHHYI TPpyOKy (lTenres),
10 KOTOpPOW 1IJla OTKA4dKa (MM [MepPeKyCUTb, CBAPMB
XOJIOAHOM cBapKoi — MeTasumMueckyro). Jlaske xorga
JaMMa coBpana ¥3 YMCTHIX fgeTaselt, TO OHM YUCTHIE
«He B TOM CMbICJIe», B KOTOPOM JOJIPKHBI ObITH 4MC-
THIMM B JIaMIle, HO HEKOTOpble — OYeHb Jaske TPpA3-
Hble, ¥ BooOlle — OBM enie He geTaqM, a, NPoCTUTe
aa rpyboe ciosa, monydabpukatsl VI aTo, Mexxay npo-
4nM, rtaBHellIMe neTall — KaToq M reTTep. A ogxa
JeTanb B samile npu cbopke BoBce oTeyTeTByeT. Iloa-
ske MBI y3HaeM, OTKyJa OHa BO3LMETCH.

HauneM, ogHaKo ¢ IIPOCTOT0 — ¢ HE TaK OYMIIeH-
HEIX neTaJsedt. [lomHMUTE HeTckumi oMmop -— pebernok
cripamiBaeT, K YeMY OTHOCUTCA e — K CIIMHE UM
k rosioBe? OKa3pIBaeTCs, OT S3TOTO 3aBMUCUT, OymeT Ju
OH €€ MBITb.

Kak Oer 51t Gpisra Xopoio ounena fgerans no cbop-
KM, [0CTe Hee OoHa OKaaplBaeTcd rpssuee. VI xoTs
CODMpAroT JaMITbl B KallpOHOBLIX HepdaTKaX, M XoTb
OTOMPAKT HAeBOYeK-MOHTAMKHUI] IO COIPOTUBJICHUIO
KOMKM BJIAXKHBLIX PYK (YTO CBARAHO M CO CTEHEHbLI)
BJIAMKHOCTM M C KOHUEHTPalMel MOHOB), HO BCe paB-
HO — nocse cBOPKM Hajgo 4ucTMTh. Bens, B IMeun
neTasib HarpeBaeTcA U obearaskmMsaeTcA He TakK, Kak
B namre. Bo-rlepBrIx, He npu Tex TemmepaTypax —
0BeI1uHO Iipu GoJlee BBICOKKMX, HO HE Beerga. Bo-BTo-
PEIX, B JJaMie narpeB HepasaoMmepeH. VI, nakonery,
B JIaMIle HArpeB IIPOM3BOIMUTCA He TOJLKO HATPeBaTe-
JIeM U MBJYUYeHMEeM KaTona, HO M BJIEKTPOHHBIM I0TO-
KOM, KOTOpbIA pasjaraeT oKCHMAb! Ha [TOBEPXHOCTH Jje~
TaJel.

Honsa co3apgaHMA 3JIeKTPOHHOTO IIOTOK& KAaTOZ IOM-
YKeH aMMTTUPpOBaTh, a AJA 3TOrC JamIla He JOJDKHA
OBITh yox OYeHb rpsAsznoi. [lo3TOMY IpollecC oUMCTRM
JIAMIIBL BJIEKTPOHHONW DomOapAMPOBKOM — OTYaCTH
CaMOperymuMpyomunca. Ecou rpasr JeTUT CIMUIIKOM

MHOT0, 3MMCCUA KaToga yMeHblIaerca Va3 aToro cpa-
3y CJaeAyeT, 4To CyHiecTBYeT ONTMMAaNLHbLI peskuM,
HO €ro II0CcTpoeHMe — HeMaJOe MCKYCCTBO, BOIIPOC
YyThBHA TeXHOJora.

Ogra M3 ryaBHBIX 3aZlad OYMCTKM JaMIlbl — I'PA3b
He Haj0 FMOHATHL ¢ IeKTpoza Ha aslekTpon. OUMCTKa
Bcex dacTell ZOJKHA BeCTMCh OJHOBPEMEeHHO. 3ame-
TUM, 4TO »Ta MIAeA INCUXAJIOTMYEecKHM IpOTUBOPEUMUT
COBETCKOW MeHTalIbHOCTY, BAPOCLIelf Ha uaee o «esa-
Dom 3Bene B I[enM MMITePHANMCTUIECKUX POCYTAPCTE»
u Mude, 9To «JeCTHUIY HaJ0 MeCTy cBepxy». B Tex-
HUKe 3JIeKTPOHHBIX JaMIl CTapakTcd YMCTUTL BCe
9JIeKTpOAbl JIaMITbl OJHOBPEMEHHO, IIpMYeM II0 BO3-
MOYKHOCTM II0 Beelt Iomiany. A He KaK B M3BeCTHOM
hpase «momonTe mwew Iof BOgbIIOE LEKOJIBTE.

Ilockonsky ouMceTka Beex meTaseit u ductas cbop-
Ka — OosbiiMe NpobiaeMsl, To B TeXHUKE 3JIeKTPOH-
HBIX JIaMIT M3BECTHbI TI0 Kpalinell Mepe gBa npueMa,
[TOBBOJIALLIMX cAeaTs Dosee YMCTo) Jamiy, cobpaH-
HYIC M3 rpA3HbBIX fgeTaselt. Bo-mepBeIX, 3TO nporpes
JlaMIIbl IIpM npoKadKe depes Hee BOAOPONA, MMUTa-
LM OTMKUra B cpege Bodopopa. Bo-BTOpPHIX, 5T0 3a-
JKUrasMe B jaMIle ra3oBOTO paspAna, OUMCTKa 3JeKT-
poznoB OombapAUpPYHOLIMMU MX MOHAMM, aHaJIOTMUYHO
OuMCTKEe B Tas’oBoM paapsjie, IpUMeHAKLIIecA B 10~
JYMPoBOSHMKOBOM TexHUKe O 00paboTKM OOJI0KEK
nepen HansbleHMeMm. Paszymeercd, oTkauka AaMIl Ipu
X ODporpeBe — 3TO TAKMKE M OUMCTKA feTasiell B yoke
cobpanHOii JlamIle, HO, MOCKOJIBKY IIPOrpeB CTeKJIAH-
HOI JTaMIIbl 0OBIYHO NPOU3BOOUTCA IIPM TeMIepaType
okoJo 400° C, peassuo ofesradkuBaeTces TONLKO CTEKJO.

Herans, xoTopasa IocTylaeT Ha cOOPKY M TIOMe-
L[aeTCA B JaMny B Bune nonaydgadbpukaTa — 3TO Ka-
TOX, & TaksKe BCe MOKpPBITUA, HAaHeCeHHbe, KaK YVKa-
3aHO Bplllle, ¢ IpMMeHeHMeM CBA30K (Kaees). Ilpu
HarpeBse KJel MoJPKeH MCIIapUTHCA UMM Pa3J0KUTh-
CA, IpK 3TOM BblJjeJiAeTcA 3HaUNTebHOe KOJMYeCcTBO
rasa U BOSBMOMKHO 3arpsAsHenMe qpyrux pertanen. Jas
OKCHI HOro KaToga 3Ta CUTyauusA ycyrybGudAeTed Tem,
4YTO OH HAHOCKUTCA B BMe KPHUCTaIN0B KapboHaTa e~
JOYHO3eMeNbHbIX MeTallJIOB, a AJIA IepeBoga B OKCHU-~
Jbl MX HAZIO HATPETh, Pal’J/iosKNUTh, OTKAYATE BbIeJsI-
IIIYIOCA cMech OKCHIOB yIVIepoza, KoTopas OIATh
YKe, MOXKeT OKUCIUTE feTanau Jamilsl [locTpoerue Ta-
KOTO pe<MMa Harpesa KaTona, T. €. 3aBUCHMMOCTH TeM-
repaTypsl oT BpeMeHy, 4ToDbl KJelt He pasjarasics,
a Mernapsvics, a kapboHaThl passaraaluck, HO He OKKCe-
NAaM — npenMmeT MBOIMX BHaydHbIX pabor, ofbexT
cTapaHuy] NoKosIeHNMit TeXHOIONOB U UX FrJIoBHA A H0Jb,
Tlpryem B 3II0XY MaCCOBOrQ BBITYCKa JaMIl BCeM XO-
TeJsock obpabarTeiBaTe I0ObIcTpee, 4ToObI — IIaal!
mIan! — a [Ipy oInpegeseHHOM CKOPOCTH OTKAYKM deM
ObIcTpee rpeeM, TeM Xysue BAKYYM B JlaMIle, BCe OKMUC-
ssiered.. [losxxe oeTpaTa aTol npobaemsl 1o [TOHAT-
HBIM NPUYMHAM YMEHBUINIACK.

Haxonerr, nocse Toro, Kak namma B ocHoBHOM 06ea-
raskeHa U Jlarke KaToJ NpeBpallleH B OKCUBI, HACTY-
naeT aTan AKTUBUpPOBanMA KaToga u obpaboTku reT-
Tepa. AKTHBUPOBaHME KATOAA — 3TO 3arafodHblii
npoyece, IMIpKM KOTOPOM B peayibTaTe Harpesa, 0THo-
pa C Hero ToKa M XMMMUYEeCKOro B3auMMOLeNMCTBUSA OK-
CUJA C aKTUBHBIMU IIPMCaKaMM K MaTepUaJly KepHa
(ocHOBBI, Ha KOTOPYIC HaHeCeH oKCHUZ) B TIOKPBITHMMK
BO3HMKaET HEKOTOPBINA gedMIMT Kucaopoga (OTKJIO-
HEeHlMe OT cTexuomeTpuu). B peaysisTaTe KaToX CTa-
HOBUTCA KATOAOM — Y HEro yBeJM4UMBAaeTCHA BMUCCUA
¥ IIPpOBOAMMOCTE.

IIponiece ofpaboTky rerrepa BLITVIAANUT 110 pasHo-
MY, B 3aBMCUMOCTM OT TOTO, PaclbliAeMbill MM He-
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pacnblifeMelil TeTTep IIpUMeHeH B JaMIle. Hepacibi-
JAeMBI — 3TO KYycOodeK IIOpMCTOro TUTAaHA UM Ka-
koro-mbo criaBa, XOpoOUIo ITOMJIONIAIONIEr0 0CTATOY~
Hble rasel U MoANepKUBAOIIero BAKYYyM B JlaMmie (kak
6b! Mb1 Xopowmo By obesrasmuBasy, npu pabore mam-
bl BaKyyM B Helf MoskeT u yxymuartbes). Takoit rer-
Tep HaumHaeT paboTaTh Nocae KPaTKOBPEMeHHOIO Ha-
rpeBa, Py KOTOPOM UMELIMICA Ha ero IoBepXHoCTH
Kucsopon MpoguddyHaupyeT Braydb, ounucTus Mec-
TO AJIS HOBBIX aTOMOB, TIPMJIeTAKIIMX Us 00bema Mpu-
Bopa. Ecym sxe reTTep pachblasembii, TO era Tamke
HAJ0 HAT'peThb, HO ¢ ApYrod 1esso. [Tpu Harpese B reT-
TepHO} CMecH HadMHAeTCA 3K30TepMMUYecKas peak-
LA, OH HATpeBaeTCA CUbHER, HU Ha KOPOTKOe BpeMs
M BBLIZEJIANNMNACA TIPKU dTuM peaKiy Oapuil Hallbi-
JAAeTCA Ha cTekjo. Bor »Ta nuenka Bapua — «rer-
TepHoe 3epkasio» U ecTh Ta JeTalb, KOTopoli He ObLAO
npu cGopke mamnel Oxa paforaeT Kak rerrep, Ko-
He4YHO, YiKe «HepacllbLIAeMbIi».

Hanuuue crenuasbsoro rerrepa, Boobige ropops,
He ofasaTenbyo. Keau samna oveds xopowo obeara-
sceHa 1 ecoy, BOoDaBOK, OH& COZePoRUT AeTaym U3 TU-
Taga (KoTopbie caMM paboTaroT Kak eTTep), TO Mosk-
HO oboitTucek. U obxoaaTea — B nammmax Tuia «HyBuc-
TOp» FeTTepa KaK OTAeJdbHOW jeTalM HeT. JTC MM-
HUATIOpHBIE MeTa/VIO-KepaMirdeckue JaMIlbl, Cogepxa-
mue TUTAH K obesxraskuBaemble MPU OTKAYKe ¢ Harpe-
BaM zo 700" C. Ho HaM emie ocTasach MOPOKA C BbICO-
KUM HallpsskeHEMeM.. Korfa Ha AamIly Had9HYT [oga-
BaTe Bce Oostee M Bosee BbicOKoe HaNpshbxeHme, TO
ByayT npoucxoguTs Npobou — Opocku ToKa ¢ Ioc-
JeayrmounmM (ecaM uenb He OTKJIOYMTL) paclliaBJie-
HMEeM 3JIeKTpooB JamIbl [locMmoTpum, nodemy n kax
9TO IIPOUCXOAUT.

Ecom Ha moBepXHOCTM 5J€KTPONA eCTh MBUIMHKA
nny cnabo geprkanmiicss Kycodek MaTepuasa, OH OT-
pEIBaeTCH, JIeTUT K NPOTURONOIOKHOMY 3JeKTpoay
(kycodex 3apsiskeH, M [10JI€ ero YCKOpseT), BpesaeTes
B 2JIEKTpoJ, KaK MeTeop, McnapaAeTCsa M BanojHsAeT
obbem npubopa mapom. Ecim Ha sieKTpoge ecTh
ocTpMe, Ha HeM HallpmKeHHOCTb NoJIA oKa3biBaeTcsa
o4YeHb BeJlMKa, HaUMHAeTCHA aBTOSJIeKTpPoHHAA (1ose-
Basl) 3MMCCHUA, TYYOK 3JIeKTPOHOB pa3orpeBaer 3JeK-
TPOZA, a TOK, IIpOoTeKarIiuii 1o ocTpui, pas3orpeBaeT
ocTpue, rie HarpeB — TaM McOapenue, obbem Ipu-
fopa 3aIloNHAETCA [TapOM. UTO Tak, ITO 3TaK, HO B rTape

IPOMCXOAUT HopMasbibli npobont B raze. CobeTBen-
HO, BBICYHBTE TOJIOBY B OKHO B [TOAXOAAILMN MOMEHT —
3T0 OHa U cBepkHyJaa. Toaeko B npubope malieHp-
Kaf, 4 MeXKIy Tydamy — Oosblias.,

Ho ecom momHoets paspsaga orpaBMYnTh, To Bpes-
HbIX TocencTBuit He 6yaeT, a To, YTO UCIAPHUIOCE —
OTKa4aeTCA reTTepOM MM HACOCOM. BeICOKOBONBTHASR
TPeHUPOBKA — 3TO M ecTh OYMCTKa npufopa OT ITbi-
JIMHOK, KYCOUKOB U OCTPMER NpeBpamniesieM UX B [1ap
Mpy OrpaHWYed’ol MOWHEOCTH paspaxoB. Ho eoT
HallpsKeHMe JoeBesieHO o pabodero (m ¢ zaracom),
a TipoCGoM TIPeKPATHMIIMCE -MJAM UX YacTOTa YMeHLIHM-
JAach A0 I'PAHNLBI TeXHUYeCKUX YCIOBUIL,

Tenepr samny Hago oTMaaTh OT BAKYYMHOIO I10-
CTa, OTAeUTh OT Hacoca. Kcam Danion cTeKIIAHHBIN
M OTKAYKa [POM3BOAMJIACE II0 CTeKJIAHHON Tpybke
(luTenrenio), ee HarpeparT. ATMochepHoe faBieHue
CHMMaeT pa3MATYMBIIEECH CTEKI0, U TpyOka zalan-
BaeTCHA (ToYHee Obl1o ObI CKA3ATL — BaBAPUBAETCH).
IMocne oTnaikyu ee HAKO MPOTPLTh AMA YMEHbLICHUA
HanpaxeHnlt B crexne. B safoparopuax, korga oT-
Malika JaMIl IPpOM3BOAMIACE BPYYH VIO, OHA CUMTANACk
MCKYCCTBOM, KOTOpOe BBICOKO LeHMJIOCh. A 1jeHOi
B Te BpemeHa ObLIO yBaskeHMe KoJler u dppada TUIa
«IIozoBu-ka nyuine Cay CaHblua, IIyeTh OH OTTIaAeT».
Heywmenaa ormasika Moraa OoryGuTh HeresdbHYK pa-
Bory.

Ecou namna oTKauueanace Yepes MeTadnmueckui
LITeHresb, ero oTkycelBaioT. K cuacThio, He syBamu,
a CrenMaJbHBIMM KJENaMM, CO3JAKMMMMU B 30He
«Kycas CTOJb BBICOKME MeXaHMYecKMe HAlpraKeHUs,
YTO MeTAJLT TeyeT U NpOoMCXOIUT XOJA0/HAA CBapKa.

3aMeTMM, 4YTO OTHaika (OTKyChbiBaHume) npubopa
OT HACOCA U AKTUBMPOBAHME KATOAA MOTYT HpOU3BO-
OUTBCA M B MHON [10C1eq0BaTeIbHOCTH. B YacTHOCTH,
nmpyu obpaboTke MAJOMONIHBIX NpuDOpPOB AKTUBUPO-
BaHMe NPOM3IBOIAT M0CJe OTHAHKU, BHIAEJISICHIMecs
TIpy 3TOM ras3bl OTKaduBaeT reTrep.

3aTeM K JaMIle NpuAeJLIBAIOT LIOKOJb, IMIIYT Ha
He}, KaK OHa Has3biBaeTCdA, UCIILITHIBAIOT, UBMEpPSOT
ee IlapaMeTpbl, YTAKOBBIBAIOT, Be3yT — CJBILUTE
TYK-TYK, TYK-TYK, TYR-TYK — 53TO CTYYaT KoJeca.
A IoToM BbI MZ€Te Ha PaiMOpbIHOK, BEPTUTe 3TY CTEK-
JAUIKY B PYKaX U IIPUIEHNBACTECH.

Tenepp BBl 3HaeTe, KAK AeJajkM TO, 9TO BEI Celi~
Yac BepTHUTE B pyKax.

BecTHuk A. P. A.
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0TOOD 3NMeKTPOHHBIX NaMn

«SCREENING VACUUM TUBES-

VTV Ne 1. May 1995

O4YeMy CTaThd Ha3BaHa Kak
«orbop JMaMI» a He «Tec-
TupoBauue aamm»? I'nas-
HbIM 06pasoM [oTOMY, 4TO

TecTHpOBaHME IIpejlloyaraer 3a-

MepHhl MapaMeTPOB C ITOMOLIBI0 13-

MepuTeseil M AaJbHelyr Opa-

KOBKY TeX JIaMII, KOTOpble He IIpo-

MM XOTs1 Obl 110 ORHOMY U3 HUX.

B craThe ke 3aTPOHYTHI BOIIPOCH!

foJslee MIMpPOKOTO XapaKTepa, 4YeM

creundura u3MepeHUH; 37ech
ornMcaHel HauboJiee BaKHble He-
ek Th! 1 NOBpeMaeHNUA, BCTpeda-
eMble B JjamIlaX, obHapy»KMB Ko-

TOpble MOXKHO 3aTeM be3 Tpyna or-

BeJTh INoXue npubopsbl OT Ipu-

TOAHBIX K MCIOJL30BAHMIO.

3ayem orbupars gamrml? Paszse

He BCe JIaMIIbl, KYIJIEHHBIE MHOI

B MarasuHe, xopoum? Viam Hepo-

CTATOYHO IOMIAKETL Ha YIIAKOBKY,

KOTJia MeHAeTeCh C KeM-TO JlaMIila-

vn? U na m Her. Ilopoit HoBbBIE JlaM-

6! MMeloT fAedpeKThI, XOTSA UX Jase

He Z{0CTaBaJM UX KOpoBGoyKH, a Tex-

HyKa, KyAa uX [OCTABAT, BBIABU-

raeT JOBOJILHO CTporme Tpeboranus.

B ppyroit pas paboraBmwas Jammna

BezycilOBHO XOpola ¥ AOJTO ellle

npocayxut. Jaske crapad, Imocay-

SKUBLIAA JIAMITOUKA MOYKeT OKA3ATh-

ca nyyllle, yeM HOBa#A ¢ Ipobiem-

HBIM KadeCTBOM. B TperbeM Ciy-

Yae MOYKeT CTAThCH, YTO JAaMIIbl, He

IIpOIIeAIIME M eCTKYH 0TOPaKOBKY,

BIIOJTHE CTOAATCH 1A MeHee OTBeT-

CTBEHHBIX yYaCTKOB,

B crarpe xax pas BCKPBHIBAIOT-

CS BUIBI 7iePEKTOB U IOBpexXje-

HUH, CBOMICTBEHHbIE JIAMIIAM, M 10~

Ka3aHBl MeToAb! orbopa MO Tpe-

fopaHMAM AN HKAHHOTO YCTPOi-

cTBa.

Tunsl oTKa30B
M TOBpesKAeHuin

OTka3ssl B JaMIIOBOI TeXHuKe
MOSKHO pasfieMTh Hd JiBe KATero-
puit: 1) ogHyM IpOABRAITCH cpasy
e B HOBOW JaMIle; 2) HOpucyIlM

How to evaluate new and used tubes

TOIBKO UCHOIb30BAHHEIM, GBIBLLIMM
B pabore jJamnam. B mepsom cory-
Yae -—— OTKa3 Ha COBECTH pOM3-
BOZMTENA NJIM BCIECTRYE TIJIOXOT0
obpallleHld, HallpMMep IIpy TpaHc-
MOPTUPOBKE MM YCTAHOBKE B ITa-
HeJibKy. Taxue Eely CAydalOTCA
¥ ¢ paboTaBlIMMKM JlaMIIaMy, HO
KpoMe TOre y HUMX eCTh CBOM Ciie-
mdpuKa OTKAZO0B.

HanbBosnee qacTble nedekTr! B HO-
BBLIX JIaMITax:

1. Koporkoe zamMbikaHue —
Yyaire BCeTO M3-3a OTpbIBa KaKo-
ro-smbo sjeMeHTa. Kycouka Tpa-
Bep3bl, IIPYKUHB], PACIIOpKH.

2. HapyuieHne reomeTpumu u
utara HaBUBKHU CETOK — CJICICTBHUE
HeOpexcHoCTH ITpy cBOpKe JaMIblL
ConpoBoskpaeTcs 3aTAHYTOR OT-
ceykoil amoxasoro toka Ha [,-U.
XapaKTepucTHKaX, 4To B 3BYKO-
BBIX JTaMIaX NPUBOONUT K IOBbIIIe-
HUK MCKaMKeHWN.

3. Mymnr u mukpodoHHbBIR
3 perT — BHIZBAHLI HEOCTATOU-
HOW OYMCTKOMN 3JIEMEHTOR MJIM Ha-
pyllenmMeM TeXHOJOTUu cBOpKM.
«Muxpodoa» MOKeT KpoMe TOro
ABJATBHCH CNeCTBMeM rpyboro o6-
palleHns ¢ JaMII0Nn.

4. HenmpaBnibHasA MapKUpoOB-
Ka — MOKeT ObITh HaHeceHa
yMmblJeHHo aubo omubouno.
Yacre Takas naMmra byzger «pabo-
TaTb» B CXeme, HO ¢ BoabmmMy uc-
KaskeHusMy. KimacouyeckuM npu-
MepOM fABJIsseTCA Mapkupoeka 6ES8
(ECC189) xax 6DJ8 (ECC88). Jlam-
I1a [10 BAY Ta *Ke, HO uMeeT [JMH-
HYK XapaXTepUCTUKy, NPUBOAS-
LY K BBICOKMM MCKAYKEHM M.

Paborasmme JaMIbl ¢ Heusse-
CTHBIM pecypcoM (Bpoje TeX, 4To
[OITalalOTCA HA Pa3Bajax) MOTLYT
uMeTh CJIeAYIOLMe HedeKThl

1. HegocraTounas smuccusi /Hus-
kaf kpyrusna. Haubonee gacrbiit
fedexT B HOBBIX (MOJIOXKe BBITYC-
ka 1950 r.) u ocobenHo B nmagnum-
KOBBIX JIaMIIaX ¢ BbICOKOH KpyTua-
Ho#. JIubo pecypc ucyepnasn, mmbo

by John Atwood

IpOM30IMJIO «OTPaBJIeHHME» KaTO-
aa.

2. O6ppiB HUTH HakalNa. Hac-
TBIA cJlydailt B CTapbpiX (CTaplue
Brinycka 1950 r.) u B mammnax Ha-
TapenHoro NuTaHuA.

3. 3arazoBaHHOCTb. XapaKTep-
Ha A4 MOINHBIX JaMIl, ocobeHHO
B TeX, 4To ObLIM Ype3MepHO Ile-
perpyseHsl 0 MOLITHOCTH Ha aHO-
Ae MM BBICOKMM HaIlpsM¥eHyeM.

4. IloBbiuicHHAA YTe4Ka Ha
yyacTKe HaKaJ-KaTOX MJIM «KO=
POTBILEY,

5. Ilym — yacTo cBsizaH ¢ rof-
ceBIIEN sMMcCCHe.

6. «Tyroit» karog - compo-
BOXKaeTCA HecTIocODHOCTBIO KAaTO-
[a OTAaBaTh HYXHBIH TOK HAa M-
KaX CUTHaJA.

Buzyansnas
OLleHKa JlaMmn

Bremnasa onenka momoskeT u3-
GeaxcaTh npobiieM U K TOMY e Obl-
CTPO BBIACHUTL. HA CAMOM JIU fleJie
adamrioyka N. O. S. (New Old
Stock — M3 cTapelx 3aIacoB, HO
He paboTaBmas).

s Hayaja rjAHBTe Ha TeT-
Tep — CepebpucTeli HAJIET Ha CTEeK-
e BHYTpyu basnosa. Ero nasHauve-
Hye — ITOTJIONIATh MOJIEKYJIbI Taka
B repMeTUUHON KoJibe JIAMITBL, KAk
IIPaBUJIO 3TO 3epRaJo 13 Bapusd Mm
marausd. Ecia rerrep MOJHOCTBIO
Oenbldi, 3TO TOBOPUT O CHUJBHOM
HaTeKaHUM BO3AYyXa M JaMIla pa-
boraTe He Bygmer. Ecim ocrasnock
HebOJIBIIOe MATHBILKO, TO JAMIIA
[0 2TOTO TaAMeJo paborana M Mo-
seT ObITh 3arazoBaHa. MoseT
BuITh NMaMITa M KMBA, HO 9TO Ma-
JloBepoATHO. Ecim ske reTTep «kak
HOBRBI», O3 IOTeMHeHU! U Npo-
3payHbIX IATEH, TO IOXOMe, YTO
JlaMIla HOBadA MJIM MaJlo paboTaJa.
Opnako npyrue npobiembl BOBCE
He MUCKJIIOYeHB!, II0HAeM paJblile,

ITorpsicnre namny. Ecmt uro-rto
IipebessKuT, IpUIJIAANTECH BHYTPb

BectHHK A. P. A.
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ee. He crour GecnokonThes, ecoyu
9TO KYCOYEK CTeKJa, HO ecili 3TOT
KyCOYeK MeTasJIMYecKUit, Ipuper-
ca saMity Beibpocuts. [lopow y ox-
TANBHBIX JTAMIT OTIaMBIBaETCHA KITOH
Ha LOKOJIe, pacTPeCKUBALTCA caM
LOKOJb ~— 3TO HE TAK CTPALIHO,
[OKa JIaMTIa BOBCE He JIMLIMTCA Lo-
KOJIA.

MookHO OTBICKATE JAMITY B Pofi-
HOJ YIIaKOBKe ¥ BbIIVIAAUT BCE 3TO
snogde "HoebiM {(N. O. S)). Ho rax
a1 3T0 B caMoM gese? BoamoskHO,
TEeXHUK IIpM 3aMeHe MofxceBLIelt
JIaMTIbI [IPOCTO CYHYT ee B KOPOh-
Ky OT HOBOW. BHuMMaTeJbHO npu-
TJIAeBIIMCEH, MOXKHG CKa3aTh IIpo
Hee, paborasa oHa mam Her. Bo-
MepBbIX, COOTBETCTBYeT JIii Map-
KMUPOBK& Ha CTEKJe TOM, YTO Ha KO-
poboure? Ecnu HeT, BpAx Jm 3Ta
JaMila HOBadA, He paborTaBuias.
Hackonbko wicTsiMiy, He 3aTepThi-
MM BBINIAAAT HAAIMCHU/TITAMIIbL
Ha ctekge. ¥ SOMBMIMHCTBA JaMIl
3Ha4YOK HaHeCeH CTOMb HEeCTOMKOM
KPACKOA, 9TO OH& JIeTKO CJjeTaeT
npM yCcTaHOBKe, MM KOTAa cMa-
XMBAOT MBLIL, ECTL JM oTHedarT-
KU MaJblieB H4 CTeKJe MJM BheB-
mascda rpaAsb 1 Oeuib? Wau crex-
J10 3aMeTHO NoTeMHeI0? A MOMKeT,
reTTep M3PARHO NOAHOUIEH, TOMAA
OH 13 BJIeCTALIETO Hernpo3payHo-
IO CTAHOBMTCA ABIMYATHIM, ITGAY-
npo3payHsM. Korpa BuziHa Jerkas
AbIMKa Ha CTeKJe MM TeTrep
HECKOJABKO TIOCBETJEN] IO KpasM,
370 He CTPAllHO, TAKYIO JaMIly
MOXKHO CYUMTATL BIIOJIHEe CBexKel,
xoTa u OmBuieit B pabore. Bor
racse BTOr0 MOMHO IPUCTYNATH
K M3MepeHNsAM (KaK MpaBuio, Me-
pAT KpyTHaHy). W magenbruii
COBeT: paske IPM eBa 3aMeTHBIX
NIpPU3HAKAX TOTO, YTO JIaMIIa He HO-
BadA, He IUJIATHTe 3a Hee NHOJHYIO

1eHy!

IlpoBepra smuccun u
KPYTM3HBI JaMIbI

Tageune ommceun ABAAeTCS
TJIaBHBIM NpM3HAKOM BBIXOAA JaM-
nel #3 crposa llpuymHOM 2ToMy
MOryT BbITH OTpaBJeHMe BMUTTH-
PYIOLIEN [TOBepXHOCTH rasoM, aubo
MeTodieHne MaTte puaila MOKphITHA
KaTona. 3ToT (PakT NPoABUT celba
caM 4Yepe3 CHIMMeHUEe KPYTH3HBI
(BO3MOMKHO M yCHUJIEHUA) U HeCIIo-
CcOBHOCTE PasBuTh BOJBINON TOK B
HarpyskKe, KakuM Obl Hy ObIIO CMe-
weHue Ha ceTke. OBOBIYHO BTOT

Hpoygece uaeT paBHOMEPHO M Mef~
JIEHHO 10 Mepe HapaloTky, 3aTeM
ObICTPO YCKOpHAETCA, 4TO O3HAYa-
€T MOJHBI BEIXOZ JIAMITBI M3 CTPOSA
Jlamnbl ¢ BBICOKOH TIIOTHOCTBIO
3MMCCHMI C KaTOHa, K [pUMepy
HeBosibliMe NaJIbYMKOBBIE JIAMITh]
AJIA pazMoyacTOTHOTO AMAana3oHa,
TepAT sMuccui BricTpee, YeM
Te, Tfie TJIOTHOCTb TOKa HU3KA M
yeaoBusa paboThl uX ropaszio Jier-
Ye MNpefpesbHO AOINYCTUMBIX.

JelreBrle JaMNIoBLle TecTephl,
0BBIYHO MMEeHYeMble «TecTepaMu
BMUCCHM», NIPOAABAJNChH paHblUe
eflBa JM He B allTEUHBIX KUOCKAX,
Y HuMX HanpssKeHMe Ha KaTofe
(mpy onpepereHHOM ABTOCMEIIe-
HMHM) 3aIIPOCTO NOAABAJOCh HA CeT~
Ky ¥ Hy»HO OBLIO CMOTpeTh, Ha-
CKOJBKO BeJMK ObIJ TOK aHoxa.
Crpenxa morna IokasaTb, 4YTO
amucena ciabas, Ho Ha caMoM fesie
TAKOU «KOHTPOSb» MOUT BIOJHE [10-
BpeAnTh naMNy u3-3a ODpocka
TOKA, BbI3BAB OCBHITaHME KAaTORA
MM TIePEerpeB XPYHNKUX CeTOK
nammel Ecnu recrep e HazniBasacs
«MamepuTeneM KpyTHSHED» 1 BbI-
JAREN HellIeBKOW, TO CKOpelt Bcero
aTo recrep 3mmcceuu. He npume-
HARTe ero.

B «sMmepuTensx KpyrusHbi»
HeBnIbIIIOE Tie peMeHHNe HallpAKe-
Hye I107{aBaJIOCh Ha CeTKY U cTpe-
K& MOKa3bBaJIa BeldWIMHY aHOH-
HOTO TOKa. 3T0 ysre Gojlee peasin-
CTMUYHBINA TeCT, 713 M JaMIa He UC-
NBITBIBAJA CTPECCa, Kak B caydae
C «Tecrepamyu smmccum». B Goab-
IIMHCTBE U3 HUX HAnpAKeHUe
Ha aHop I0aBaJoch HeduALTPO-
BaHHBLIM, [IPOCTO BBITPAMIEHHBIM,
TaK YTO BHAYeHUE KPYTUSHBI
HeJb3d BBLIO CUMTATH MCTUHHbBIM,
Koneuno, ana 1abopaTopHbIX U3~
MepeHN! Takue TecTephl He IMog-
Xonusau, 3aTo BbLIM HOCTATOYHO
ynoBHEBl 7n1a rpy6oit OLIeHKM 3MMUC-
CUOHHOIM CIIOCOBHOCTH KATOHA AaM~
ner IIpn sTOoM aHOpHbBIE XapakTe-
PUCTUKY JIAMIIB] B pacdeT He LN,
IPOCTO ITOaBAJIACh BCETAA ORHO U
TO ke aHoxHoe. B BoJsee cII0MHBIX
N3MepUTenax, TakMx kak «jgabo-
paTcpHas» Mogenb Hickok 123
Cardomatic aHOgHOe TOYHO BBIC-
TABJIAETCA M MPOU3IBOAUTCA KO-
BOJBHO TOYHBIM 3aMep KpyTUBHBL
M Bece-rakm wmz-3a TOrO, YTO M3-
MepeHUA NPOBOAATCA Ha OHHOM
TOUKe {(0OBIYHO YKAZaHHOI B cripa-
BOYHMKE), & He B LIMPOKOM -
[Ta30He AHONHBIX TOKOB, TO IOZ-

ceBuias sMmceud B obaacTyu 6oab-
LI¥X aHOFHBIX TOKOB [TOYTY HE BbI-
apnneTca* Takum obpazom, uame-
PUTEN NaMI o01Iero Ha3HdYeHu A
KaK BOeHHmU1 nputop TV-7/U,
obrroBoit Heathkit T7T-1, Soab-
IIMHCTBO MU3MepuTenael (pupMbi
Hickok u np. BmnoaHe npuauyso
CTIpaBJIAKTCA C 3ajayeit.
IipaBpa, za nckaroyenuem neit-
CTBMUTETBHO JaBopaTopHbIX Npu-

 BopoB, BCe OHM NHPOrPaAyMpPOBAHDI

[OBOSTBHO TIPOM3BOJIBHO. [l pouaBo-
AnTes NpessiaraeT AaThb OLEHKY
FOAHOCTYM JIAaMIIBI [10 HaX oK HUEO
CTpeJiky B 3eqeHoM cekTope. C zpy-
TOM CTOPOHBI BOGHHBIE AAKYT METKY,
HIKe KOTOpOH CcTpesika He [oJbk-
Ha 1a1aTh, faJjbme Jgamra bpaky-
erca. Kampamwlii uaMepuresab Tpe-
Byer MHAMBUAYANLHOTO MOXOHA W
3HAHMA, TAE HOJDKHA OKA3aThCA
CTpeJIKa IIpU ZeHCTBUTENIBHO X0~
poureif namre. Tax ¥ro Bedxuit pas
TpebByeTcA «3mopoBaA» JaMlla,
4ToBk! TOHATH HACKOJbLKO XYske
BenyT ceba npyrue JsamrbL Ha Moem
m3mepurtene TV-10/U (musmrapnu-
crekasn Bepena Hickok 6000) xo-
poutye JaMIlbl BRIBOAAT CTPEIKY
B 1,5-1,8 pasa mnpaBee ormerku
MMUHMMAaJIbHO ZOITyCTUMON KPYTHU3-
Hei. Korpa sxe cTpeska easa or-
pBIBaETCA 0T 3TOr0 cekTopa, A bea
coxanennsa fpaxkyrw gamny. Ipy-
TMe TeCTePhl elle YMille — U5
nx xaanubpoBkn Tpebyerca saBe-
AOMQ Xopouias JaMra.

Tak 4ro, ecau naMra He MOKa-
3a7a yOOBJICTBOPHUTEJIbHBIX pe~
3yALTATOB [IPM 3aMepax KpyTus-
HbI, OHA JnG0 M3HAYAJIBHO fedek-
THaA, anbc cmoaHa oTpaborana
cBoyt cpox. Benu mecto Ha myzeit-
HOM MOJIKe yKe 3aHATO Takoit ske
JIaMIIO# ¥ Bbl He cobupaerech Mc-
MoJiL3oBaTh ee B rnpufiope paxke
¢ OyCTAKOBBIMM TpeboBaHMAMMY,
Jydiiiee MecTO fJ1d Hee — MycOp-
Hoe Begpo.

Habuogenne KpuBBIX
HA DKpaHe

Xapaxrepuorpacd pucyer Ha
sKpaHe OCHMJOCKONA CeMelcTBO
KPUBBIX 3aBHCUMOCTM AHOLHOTO
TOK& OT CMeIlleHUA Ha CeTKe Ipu
PAa3IMYHBIX HANPASKEHUAX HA aHO-
e (aHOOHBbIe XapaKTepUCTUKM).
Oprako ana uemn orBopa nam
fonblile NMOAOUIIA Gbl KPHUBAA W3-
MeHeHus aHOZHOIO TOKa OT HaIlps-
SKeHMA ceTKy Ipu PUKCUMpPOBaH-

* Ta 2Ke KapTUHA ¥ C HalUMM} MSMEDUTERAMM CORETCKOrO NpousBoicrea. Kak npaBuio, pabeyas TOUKA BRICTARNAETCH LITHIPAMM B OTBEPCTUAX
#a Oepdokapre Tak 80T, MbI IJIA HEKOTOPBIX TWINB JaMil JeJlaeM CAMOLeNbHBIE KaPTbl, B KOTODPSIX NPEYCMOTDEHO MZMEHEHME DEXKMMOB B
umpokom auanasone CyQs on 0NUCAHUAM sanafigsix tubetester’os, v cpaBuyBaa UX ¢ Hatum J13-3, KpoMe rOPAOCTH 3a OTeyeCPBEHHbIA HpUbop,

MCOLIThIBACIUL JHOPNBLE YYBCTRO [IATDHOTHIMA 33 HALIM ODNCKTLROHHbIC JAMIbL ~— HpUM Dﬂ,"j

BectHuKk A. P, A,

CnewumnaAbHbIM BbiNYCK



i

=

e

e
H

1
ERERE RN O

PJ} . T__‘;‘,._.?-.;,._;m_,

. EEREOEE R

L leew

D searae e

T 3 - 3
P L L L R ER i) § 3 o

..‘..L Pty Sath RN -

o g

s
+
L

s
H
{

Puc. 1. Hopmansnaa 12AT7

HOM aHOLHOM HafpsieHyuu (aHon-
HO-CETOYHAA XapaKTepMCeTHKA).
O=ra noxasblBaeT KPUBUBHY Hepe-
AATOYHOM X4paKTepUCTUKU U TO,
HACKOJIBKO XOPOILO JaMIla 3akpbl-
BaeTca Eciay xpuBusHa bosbiias,
MOMCHO OMKMIAaTh BOMBIINX MCKa-
scennit. Ecoy reomerpua ceTku Ha-
pyiizeHa npu cbopke, To aHOAHBLI
TOK He Byzer ucue3aTh NpuM Iay-
Bokom BakpblTuM Jamisl (6ojee
OTPMUATENBHOM HANPSMKeHUM CeT~
xu). Ecan namrta © yZMHeHB o Xa-
paxTepUCTUROM OIINGOYHO OTMAP-
KMpOBRaH4 KAk JaMIla C KOPOTKONR
(x nipumepy 6BA6 umeerT 3HAUOK
6AU6, uan 6ES58 mmeer zrAYOK
6DJ8), To npu usMepeHUAX 3TO
Cpa3y BbIACHUTCA.

Ha puce. | nokazaHa aHOqHO-Ce~
TOYHASA XapakTepUCTHKA JaMIIbL
12AT7 (B paHHOM caydae
Raytheon JRP-12AT7, Brinymien-
Hasg B 60-e). OHa BLITAAIUT, Kak
HopMaJlJbHBIN 0Bpa3zen, XoTA U
¢ xpuBM3HOM, npucyiten 12AT7.
Ha puc. 2 nzobpaseHa XapakTe-
PMCTUKA HPYTOR TOJIOBUHKN TOM e
JaMIIbl, TAe OTCedKa TOKa He ITpo-
UCXOMNT faske Ipy rirybokom 3ak-
pBITHM. DTOT MHpUMep, KOHEeYHO,
#36BITOYEH 110 CBOC MOKa3aTe b~
HOCTM, HO MHTEPeCHO, KaK JaMIila
¢ TakuM JedeKTOM OKa3aJach
B BoenHOM Npubope. K cuacrsio,
Takue TOPOKM y JaMIl BeCBMa
peaKru.

OTrbop AaMIl Ha XapakTepyuor-
pacbe npencrasigeT coboit oliepa-
HMIO CKOpee KAUeCTBeHHYEO, HeMe-
JIM KOJIMYeCTBeHHY0. IIporon namit
yepes »ToT Npubop nomoraer
BLICTPO BBLIABUTEL He(PexThbl Ipo-
U3BOACTBA MM HPUUMHY BBICOKUX
MCKAMeHUIT, HO OH He yKaMeT Ha
CeBIIYK) 3MMCCHI0 RO TeX IIOp,

r .
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Puc. 2. 12AT7 ¢ naoxokh orceuxolt

MOKa JaMmria ellle XOThb KaK-TO
asmmuT. Tak uro HabmogeHue Xa-
PaKTepPUCTUK Ha XapakTepyuorpa-
e aBaAercs, rno cyTH, AONGAHe-
HMYEM K M3MepeRUAM KPYTU3HBL
EQVHCTBEHHBIM XapakTepyuor-
pad oM, NPOM3BOAMBIIMMCA Ce-
puito, 6ein Tektronix 570. On
BeITyCKaJca ¢ 1955 r. fo Havana
60-x. Ho copenano nx 6bL10 HEMHO-
TO, ¥ HalTH ero ceyvyac KpaliHe
cnoscHo. Ha npoTAskeHNM pana aer
B pasjiMyHoll Nepuopnke Nyban-
KOBAJMCH CTATBY O TOM, Kak Ccue-
JaTe xapakTepuorpad. Celfdac, pu
Hasuumu pewmteBnix AIITT n [TAIL
Ha BOPTY KOMIIbIOTepa, He cocTa-
BUT HMKakKUX NpoSaeM [TOCTPOUTD
xXapakTepuorpad yrpaBndeMbli
MaliMHOK. EpuHCTBeHHOE, 32 4eM
LeJI0 CTAaJo — Hepoporoi xapak-
Tepuorpad A UBMepeHU JIAMIL

Iym u «Mmuxpodon»

OIyMBpl M MMKPOQOHHBIN ad-
deKkT ABNAKTCA, TIO CyTH, Pa3HbI-
mu pecpexramu B Jamie. Hlym
B Bume IIMMEeHUA UIM TpecKa Mo-
siteT ObITH BhIZBAH: ApobOBbIM HIy-
MoM**, ABJleHMeM ke p-ader-
Ta***, ¥ TenNOBBIM HABUNKEHMEM
3JEKTPOHOB B IIPOCTPAHCTBEHHOM
sapsafe (mymer JoHcogay* ™ **.
MuxpodOHHBI ILIYM BbI3BAR ABU-
SKeHVeM BJIeKTPOLOB OTHOCUTE b~
HO AApYT APYTA U IIPOABJIACTCA IPYU
130BITOYHBIX BUDpauuaAx M yaa-
pax mo samie. Poxor {se con!)
TaKske ecThb PasHOBUAHOCTE HIYyMA,
HO B XOPOIIO CIIpOeKTHPOBaHHBIX
u coBpaHHBIX JaMiax OH MOMKeT
TIPOABUTH CA JIUIL IIPK TIOABISHNN
yTeuky KaTon-Hakald bBodsmmmH-
CTBO COBpEeMeHHBIX JaMII C BhICO-
KMM VCUJIeHUEM BAnyThIBAIOTCH,

KaK FIPABMUJIO, ITOCTOAHHEIM TOKOM,
MeKYas TakuM odpasom mpobie-
MYy pPOKOTA.

Haunyuiimm TecToM AJA PO~
BepKM AaMiTbl Ha LIYM MOMKHO CYM~
TaTh ee paboTy B OUeHb HyB~
CTBUTEJBHOM YCHJIMTeNle, CKaXKeM
B koppexrope RIAA; ocraercs
TOJABKO UBMEPUTH 11IyM Ha BBIXOAE.
Hlenyox no Jamrle umay Mo H1accy
YCWIUTeJ s IPOABUT HaslfdMe MUK-
pocorHOTO 3chchberTa. AnpTepHa-
TUBOA MOMET CIYUTh Crieliaab-
HBI TECT B yCUJINTEIe C BLICOKUM
yCuJeHMeM, T7e JaMila BRAKYEHA |
¢ oBuielt cerkoit. Boobuie-To 1o~
Mep#ATH IHYMBL JaMITbl ¥ ee «MMK-
pochboH» — 3afzada He M3 JETKMX,
Tak YToO Jy4dmiuM ciiocoboMm Mok~
HO CUMTaTh, Korxa Nepebepelun
maccy Jlamrt M Bbibepernb CaMyro
«MOJIuauByio». OnHaxko, nopo
BaM HaJo oTobpaTk caMble IyMA-
e JaMnb! (ABHO HIYMALIMX
BhINIE CPeJHero). OTo ABUTCSA [10-
KaszaTejeM TOTO, YTO Yy MHOTO Ipo-~
N3BOAUTEJA ecTh rnpobilemMs! ¢ Ka-
YecTBOM, M TAKMX JIamIl Halo fep-
ATLCA MofaJbIe*s,

Crnenyer 3aMeTUTE, YTO 1 IIIYM,
1 MuKpPOOHHBI d¢hcherT NPy TOM
MeTolle, KOTOPBIM OB ormcaxr
Bbillle, NPOABJAKTCA Ha HUBKON
gacrore (B ayAUO M BUIeo nuara-
30He). 3HAYeHMe IITYMOBOFO Hallps-
SKeHUs HA pajuodacToTax olpe-
JleJIeHO [JIaBHBIM 00pa3soM KPyTU3-
Hol. « MuxpodoH» B pagmoanuana-
30HEe TIpaKTUUecKy He OLlYTHUM.
Bor noyemy SOJIBHIMHCTBO BbICO-
KOYACTOTHBLIX JIaMIl TpelaT #yT-
kMM MUKPOQOHHBIM adherToM.
VickiyroueHMeM MOMKeT OKa3aThCH
retepatop B FM TroHepe. 3pech
IYMBIL ¥ «MUKpPOOH» MOTYT BbI3-
BaTh MOAYIAIMOHHKIA HIYM, KOTO-
pbiit HasoMuTesa Ha FM currasn,

3ara3oBaHHOCTH
(sMHccUA ceTKM)

IMpucyrcTene rasa Bo BHYTpeH-
Hem obbeMe HasioHA MOMeT OHITE
IOBOJIBHO TOYHO OIpenese’o MHy-
TeM M3MepeHMUA CeTOYHON 3MyC-
cyy. YIpaBasmomasn ceTka crnocob-
Ha M3JYYaTh 2JeKTPOHBI, KOrga
XOTh CKOJNBKO-HUBYHNEL MOJEKYJN
WMJIM aTOMOB I'a3a HaXOAATCH BHYT-

** [3-3a HEPaBHOMEPHOCTH BO BpPeMeHM BBIXGAR BNEKTPUHUBR C MUBEPXHOCTH KATONA, KOMMYECTBO TAKMX 3JICKTPOHOR B Kaw bl MOMEHT
BpEMEHM PABINYEG, 1 TOMDA TOK SMUCCHM BE ABAALTCA CTPOrO HOCTOANHON Beswyson.
*** Bnarofaps HepPaBHOMEPHOMY MBMEHEHMIO DMMUCCHOHHOH CNOCoGHOCTH OTHQMbRBIX YHBCTKOR KETOMA. AxtuBHbifl Cnoll xXaTONA Bee BpeMA
npebnisaer B HecTaBUABHOM cocTomnMy, [IRoMaliy ¢ MAKCHMAJIbHOR sMuCCHedt Kax Bb! MUIDHPYIOT 10 [NBEPXHOCTH,

¢ o7 LUYM OUEHMBACTCH BRJIMUMHOA BKBMBANEHTHOTO 1D WIYMY COIPOTUBICHUR, Takop cnocol nCHoBaH Ha TOM, YTO BCAKOS CONpoTHRJIe-
Hue, [0 KOTOPOMY HPOXOAMT TOK, «UIyMUT», TAK Kak B HEM COWAAatoTCA QUIYKTYRUKUHHble TOKM 33 CHET coBeTBEHHBIX TEINOBRIX CKopocTelt

snexTporod, - [Tpum ped.

* YUmennn Takoit Fopbkuk onbiy 6bia Nosyden npu pabore ¢ ancuckumu 12AX7 cdupm NEC, Hitachi, Matsushita. Oasaxo Toshiba oxaszanucs
BrioJiHe TpWIHuHbiMu. CM. N 4 «BectHuka», — [Tpusm. ped.

BectHuK A. P. A.
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PY JIaMIIbI MM MaTepHaJs KaToAa
ocesi Ha CeTKe M COHAa CTOMT IO
BBICOKOM TeMIlepaTypoil. YacThim
3cpdperTOM TAKOro HesKesaTebHO-
r0 NOBeJEeHUs CeTKM OKaMeTCH
cMerenme paboueit TOYkM B CTO-
poHy BoJee BBICOKMX aHOAHBIX TO-
KOB. OTO MOsKeT cTaTh npobiaemoit
JUIS MOLLIHBIX JIAMIT MJAM B cXeMaX
¢ BONBIIMMM CETOYHBIMU Pe3MUCTO-
pamu. Ecam B yennmresie MOmHO-
CTH ¢ (PHUKCUP OBAHHBIM CMEIL{EHM~
eM eCThb BO3MOXXHOCTB CeTOYHOU
MM CCUM B BBIXOZHOM Kackafe, TO
yBeANYEeHHBI AHOHHBIN TOK BhI-
30BeT yBeJj4eHMe CeTOYHOro, TOT
B CBOK OYepenb elle CABMHET pa-
f60uyr TOUKY B CTOPOHY BoJabile-
r¢ AaHOAHOTO TOKA M Tak najiee.
Hamiyo adppent camopasorpera
JIaMIIbl BILJIOTH 1O BBITOPAHUA OF~
HoOro ux saeMmenToB. Ho korpa ca-
MOpPAZOrPEB OCTAHOBUTCA, JAaMIIa
yske MePTBa. Y CUJIMTENH ¢ aBTOCMe-
IIEHMEeM M €O CXEeMOM CJAeKeHU:A
no nocrogHHOMyY Toky (DC servo)
MeHee YyBCTBUTENRHBI K 3arazo-
BAHHOCTM JIAMITBI, TAK KaK M3Me-
HeHyMe CeTOYHOIO CMeLjeHMA KOM-

|

'

[TeHCHPYETCA MB3MEeHeHMUeM TOKa
B LeIT1 aBTOCMEeLeHUA U COOTBeT-
CTBeHHO HallpAYKeHMeM KaTONa oT-
HOCKUTeIBHO ceTkn*S,

CeTounbiyt TOK 0OBIYHO 3aMe-
pAeTcA NpM HOPMUPOBAHHOM
(copaBOYHOM) TOKe aHO#A IyTeM
U3MepeHM A IaieHNA HATIPAKeHU A
Ha CeTOYHOM pe3ucTope YTedKu.
BonbIIKHCTRBO JaMITOBBIX UaMEPU-
TeJeyl CIIOCOBDHBI M3MepATh TOKU
cetkn, OUeHb YacTo ceTOYHASH
SMUCCUA HUKAK He TIPOABJIAET
ceba, moka siaMIa paborTaeT xak
obrtugo. Ilozromy HYyskHO HOBec-
THU JIAMILy A0 IIpenesibHOTO aHOm-
HOTO TOKA, IpOrpeTh ee Kak CJje-
AyeT Ha »TOV MOIIHOCTH, a YK
3aTeM MBMepATb CEeTOYHBIE TOK.

Koporkne 3ameikaHusa u
yTedKHu

Henpordoszupyemsie, caydai-
Hble 3aMBIKAHWA BBIZBAHBI OTPbI-
BOM MJM nporuboM 3J/eMeHTOB
JaMmiel YTeuka MokeT 006pazo-
BaThbCA M3-32 OCeJaHUA ATOMOB
MeTanAa Ha CTeKjAe MAM CJALe,

PACIION0YKeHHBIX MEXKAY 3AeKTPOo~
naMmu. HaxoHer, oTa yTeuxa MO-
SKEeT IPOM30MTH BCJeACTBME 3ar-
PA3HEHUA MeXAY HOMKaMM JaM-
bl Ha LOKOJe. MHOrMe JaMIIoBbie
TecTephbl MMEKT KOHTPONE KOPOT-
KOT'0 BaMBbIKAHMA JaCTeHBKO «KO-
POTBIUIN» BIOKUPYIOT IIPOBeeHne
OCTaJIbHBIX M3MepeHMi. YTeuxy
cTaHoBATCA NpobieMoif B O4YeHb
YYBCTBUTEBHBIX CXeMaX, TaKk YTo
JIydiiie AJis BhIACHeHMA TakMX cJIy-
4aeB TECTUPOBATL J1aMIbl TIO Me-
CTY, KOTAA M3MepHUTes b He CIoco-
BeH HIYETs OIpeziesMTh.

- Buiroabl

B mamre mpems, xorga uucmo
NpoM3BoAMUTesIed JlaMIl HEeYKJIOH-
HO MazaeTr, a 4YMciio HoJbL30BaTe-
ned JaMIl HeyKJOHHO pacTeT,
O4YeHbL He BpenHO YMETh BeIbMpaTh
JlaMItbL. OTO He TOJBKO [IOMOTaeT
BBIZeMMTh JIYUHNIYIO W3 JYyHINMX, HO
cpelun OrpOMHOrO BaJla eiie ocTas-
wnxca paborasmmx ua N. O. S,
maMI orobpaTh HysKHbIe AJA 3a-
MeHB! MJM JJIA OIPOU3BOxCTBA HO-
BOM JIaMITOBOM TeXHUKH.

8 Hosnoaum, B cxeme ¢ aprocMelieHueM Hallpsxere kaToda boiie 30 V. VMa-aa npoTexkanns Toka B (ENM CETKY, HANDSKEHME Ha Hell cralo
+5 V, smecro 0 V, kak aosbkHo BbITe BHavasie, DTO JACT Hanpskedue cmellenna 30 V — 5V = 25V i cooTseTcTBy0lllee TOBbILLIEHNE TOKA
(namria OTKPBIBARTCA ¢ YMCEHBIIEHWEM pasfocTu Halpadkedui Medxxzy katogoM y cerTkeit!). [Iporekas [0 ugenu aBTocMelleHust 9TOT ToK
cosfacT Bonbllee rnageHue HanpsHkeHysa, ckaxkem + 35 V (ordocurespho semau). Torma 35V ~ 5V = 30V, wro u# Oblno pHavane, —

MTpum. ped.

BectHuK A. P. A,
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NnoaboP NAMN

VTV Ne2/Fall 95

Ta CTAThA ABJAAETCH JOTU-

YEeCKUM TIPOAOJIMKEHMEM

cTaTby, I1OCBALLIEHHOH 0T~

Gopy samn {Screening
Vacuum Tube) B mepsom BbITyC~
ke VTV. OcuoBHOM maTepual,
onyOJIMKOBAaHHBIA 35eChb, OBLI
BIIepBble MpeNCTaBleH Ha BCTpe-
ye Bay Area Tube Enthusiasts*
24 yroHa 1995 r. B Can-Ppanuuc-
ko, Kamidopuus.

Eme mepaBHo aAwGoi npalic-
JIMCT, HIpeAJaraliyui JaMIibl, 11o-
nobparHbIe B Tapbl, TIOJL3OBAJICH
Bosbimm cripocom. Uro ske Takoe
9TV IORCGpanHble JAMIIBI 1 Korja
OHu HeobBxomumbl? 3Ta CTaThsd M0~
Ka3bIBaeT HeoOXOOMMOCTh IIoH0-~
OpaHHbIX JIAMI ¥ TEXHOJIOIMH, HMC-
nosjbayemble mpy ux orbope.

XapakTepUCTUKN
nox00paHHBIX JaMII

Jlamme! moryT or6uparkes paz-
HblMy cmocobamy. OCHOBHBIE T1a-
paMeTpbl, IO KOTOPbIM IIPOMBEBO-
aurcsa otT6op:

1. Tox nokosa

Jlrobost s1aMIOBBIA yCUAHUTENb
B pesxume -A uay -AB, umerotmit
CUTHAJIbHBIe, paliBepHble M BhbI-
XOfiHble JIaMTIbl, MMeeT OlipeflelieH-
Hble TOKM TIOKOA, KOTOpble ompe-
JleleHbl aHOMHEIM HATIpAKeHyeM,
HalTpsDKeHyeM CMeLLeHUA U Xapak-
TepyUCTUKaMy caMux Jamnbl [los-
’Ke Mbl YBUIMM Ha KOHKPETHBIX
npuMepax BOSMOYKHOCTE MIEHTUY-
HOCTM TOKa IOKOA, A060H napkl
NaMII, HaX ONALIMXCS B OAMHAKOBLIX
YCIOBUAX.

2. KpyTnsna xapakrepncTukn

Kpyrusua onpepmenena Kak
gm = y3MeHeHye aHOZHOTO To~
Ka/M3MeHeHMe HATIpsDKeHUsA CeT~
KM B [aHHOM pabodeil Touke U AB-
JAEeTCA OCHOBHBIM KpHUTepyeM yCu-~
JeHysT B TeTpoxax Y IeHToZax™*.
Kpyrnara 00bI4HO U3MeHAeTCH
NIpM pal3HBIX AHOAHBIX TOKax MU
AHOMHBIX HaUpKeHYsAX, TIO3TOMY
3afBJIeHHadA B [IacIOpTe KPYTH3HA

* Bnyoke Bcero no CMBICTTY OKaAMETCA TaKoi OepeBon: «Tycoaxa A3BIYECKUX OTHEIMOKJIOHHUKOBS,

XapaKTepUCTUKYN BepHA JAUIL
B TOM cjyvae, xorjpa pabodas Toy-
Ka AJA KaHHONM KPyTM3HBI TaKxke
naHa. Kpyrussa magaeT Tipy cra-
perum sammbel IlpaBusbHo mogo-
OpaHHEbIe JaMIIbl 6yAyT UMETh OOM-
HaKOBYIO KPYTM3HY, HO JaMIIbI
¢ OfHMM 3HadeHueM KPYTHM3HbI He
065132 TeJIbHO OKAMKYTCA ONMHAKO-
BBl TI0 APYIUM IlapaMeTpam, Tak
9T0 KPYTU3HA caMa 1o cebe He AB-
JIIETCSA TIOJHBIM TIOKa3aTeseM XO-
poizero noxGopa.

3. Yeunenne

OmnpeneneHo K2k | = U3MeHe-
HYe HaIpssKeHUA Ha aHome/ua-
MeHeHMe HAIPAKEeHMA CeTKN B Jlad-
HoOit paboueit Touke. OHa ABAAET-
Cs OCHOBHBIM TMOKasaTesaeM Koag-
duLerTa ycuaeHUs B TpUOHAaX.
Ycunerye B OCHOBHOM He MeHsieT-
CA B Pa3sIMYHbIX PEXUMaX U C BO3-
pacToM Jamiibl, KpoMe cJaydad,
Korga JaMIa BBIXOAUT U3 CTPOs
WM TepAeT 3IMUCCUED. Y CHIIeHue
camo 110 cebe He ABJAETCA TIOKa-
3aTejyeM Xopoulero nondopa.

4. BrixogHasa MoOILHOCTH

B yeuwmrenax motaoct mork-
HO o0HapPy»KUTh, UTO ¢ OXHUX JaMI
MOMCHO BBIMATb DOJBIUYIC MaKCH-
MaJbHYI0 MOIIHOCTb, YeM C LApy-
rux (nogobubix). Kak npasuso, aTo
BBISBAHO Pa3/IMUHbIMM XapaKTe pu-
cTMKamy, Kora paboyasi Touka or-
ReNbHOW JIaMIIbl CABUTAeTCA B 06~
JlacTs MaKCyUMAaJIbHOM MOIIHOCTH.
Wuorpa BhIXonHas MOIHOCTE MO-
skeT ObITH orpaBydeHa HezgocTa-
TOYHOCTBIO BMMUCCUM KaTOAA.

5. Pasbpoc OT mapTuu K napTuu
[pu HPOM3BOJCTBE

Hake ecoim aBe smammbr abeo-
Ar0THO TIonolparbl, HO IMpY 8TOM
OHY U3 PasHbIX TaPTUI MM UMe-
KT pasHbll pecypc Ao mnoafopa,
OHM MOLYT CO BpeMeHeM «pasBa-
JMTBCA» [0 XaPaKTepUCTHMKaM. ITO
ocobeHHO BakHO Jua ciaabocwur-
HaJIbHOTO YCUJIEHMSA ¥ B yCUJMTe-
JIAX TIOCTOAHHOTO TOKa, The Kpu-
TYYeR Apelidy TOCTOAHHOTO HAIlps-
skeHnA. Uem Oosblile pazimumi

** Bo BeeM NOAJNYHHOM MMpe, KPOME aMeDVKaHIeB, KpyTH3Ha obosHadaeTes Kak S.

John Atwood

B IapamMeTpax nopbupaeMol mapsl,
TeM MeHbllle HIAaHCOB, YTO B faJlk-
HelfllleM OHa 3TOM Tlapoi ¥ ocTa-
HeTCH.

6. Baemauit Bug

Xora ator moment Gonee mcu-
XosorYecKuii, Hexxenm NOpakTU-
YeCkMI, MNOKyIaTesb, HaUA BHe-
HIHMe DUBIMUMA Ipy B3lJIALe Ha
napy nofo0paHHbIX JIaMIl, MOXKeT
pelmnTs, YTO 3TO BOBCe He 11apa U
Ka4ecTBO 3BYKa M3-3a 3TOr0 MO-
%eT ToCTPaRath.

Heob6xoaumMocTs
nogbopa Jamn

He Bce cxemmr Tpebyror nogo-
OpaHHBIX JIaMI, HO €CTh M Takue,
KOTOpble TpebyHT TOJBKO KOHK-
peTHo rofobpaHHble apaMeTphL

CnabocursaianHbie
YCWIUTEIN U YCIHIUTeNN
IOCTOGAHHOI0 TOKA

Tlopobpantibie MaMIIbl MM O~
HaKOBble ITOJIOBYHKYM JiaMIl (B {BO¥-
HBEIX TpyoAax) ofblYHO UCIOIb3Y-
HOTCA B yCUIMTEAAX MOCTOAHHOrO
TOKa C TeM, YTobObl CBeCTH o MM-
HMMyMa pa3HOCTb [apaMeTpos,
CBABAHHBIX CO CTapeHueM YU Hero-
CTOAHCTBOM TOka Hakaja. B sBy-
KOBBIX M UBMEPUTENbHbIX CXeMaX
JJIA KOMIIEHCaLlMy TIOMeX BXORHBIX
CHUTCHAJIOB MCTIONL3YHTCA Andge-
peHIMaJbHble YCUauTeam. B sTux
cXeMax IIoMeXoyCTONYMBOCTE MaK-
CMMaJIbHO 3aBMCHUT OT Tiontbopa.

TeMeHTH! ynipaBJieHus Galal-
COM TIO IIOCTOAHHOMY TOKY TIOMO-
ramT MMHEUMamM3MpoBaTh pasbpoc
JaMIl He TOJbKO B MOMEHT BKJIKO-
YeHus monobpasHOM mapbl, HO U
npu crapesyu jami Huasa guc-
dhepeHIMaIbEBIX YCHaAnTeAeH TH-
noBoit moxbop JgamMn HeobXoaMm
TIOYTH TIO BeeM TapaMeTpaM: aHo/-
HOMY TOKY, M, KPYTH3He ¥ NapTum
MPoY3BOLNCTBA.

Hnbchepenumantable yenmre-
JI TAKXKE UCTIONL3YIOTCA Kak da-

BecTHUK A. P. A,
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30MHBEPTOPHI, HO 3Jech Bcerja
MMeeTCa NPUCYIIui LaHHOMY TUITY
cXeMbl HEKOTOPBIN pasbasiaHe, KO-
TOPBINA MeslaeT TIMATEJbHBIA T101-
fop Menee HeobXONMMBIM. HeM B
TIOJTHOCTBIO DastaHCHOM nudrdhepen-
M2 bHOM yeuiauTene. B 3ByKOBbIX
yeuauTensax GaslaHCHbIE CXeMbl,
Tpebyrwmme nogbopa JaMm, Kak
npaBuo, He ucnoabsyroTesa Op-
HAKO, UCKJIKYEeHUEM HABIAKTCA
TIOJIHOCTBO DaslaHCHbIE CXEeMBbI, YTO
MPUMeHAKTCA B COBPeMEeHHBIX
yeunuresasax ¢ HajlaHCHBIM BXOHOM,
TakmX xak Acrosound UL-2 u ycu-
gutesy Audio Research.

IMapanneasHoe
BKJIOYEHUE JIAMIT

JlamIipl BRIIFOYAIOT TapaJiieflb-
HO Ina poctvoxenua Hosiee BbICO-
KO BBIXOJHOM MOIIHOCTYU MU AAA
nosgyderys 6osee HU3KOTO BhIXOA~
Horo conpotyBaeruda. [lepenatou-
HaA XapaKrTepucTuka (3aBucCu-
MOCTh aHOJHOTO TOKA OT OTpHUlla-
TEJBHOIo CMelleHYA Ha CeTKe) AB-
AACTCA CYMMOW XapaKTepUCTUK
KasKJI0¥ JaMIibl.

Ecan mopbopa o p u/usm kpy-
Ty3He He BbIIC BoBCe, IepenaTod-
Hasl KpUBadA VIMeeT M3J0Mbl, ToHo6-
HO TOMYy, KakK [OKa3aHo Ha puc. L.
Tem He MeHee IpY MapaslilebHOM

Cymmapnasn
TAPAXMEPUCTIUKA

Tox anoda

Jlamna 2

Jdamna 1

i

Hanpascerue na cemxe

Puc. 1

BRJFOYeHV M BOJBIIOrO KOMTMYECTBA
JaMIl He3HaUUTeJbHbIe HeCOBIane-
HuA ypaBauBawTea. OnyHaKOBOCTD
MO a’HOgHOMY TOKY 37lech He Tak
KpUTHUYHA.

JIByxXTaKTHBIE
BbIXOJHbIE KACKAIbI

CyuecTBYOT B TIpUIMHBL HE-
obxopumocTy rogbopa samr B PP
BBIXOJHBIX KacKazaX: AJA yMeHb-
1reHua HecbasraHCUPOBAHHAOIO MO-
CTOAHHOIC TOKA 4Yepes BbIXOAHOM
TpaHcOpMaTop U V1A KOMITeH ca-
Li»u HeTHBIX rapMoHMK. Pasbanasnc
TOKOB TI0 TIeHaM MOMKeT BEI3BaTh
HaCHIIlE€HMe CTajy, YTO B pe3yib-

TaTe NpuBeneT K CHIOKEHUI MH-
OYKTMBHOCTH (YXyzlleHMe BOCIIPO-
MBBeeHNA HYU3KOYAaCTOTHOTO gya-
fas30Ha) ¥ poCTy yucKasceHuit. Ha-
ChILIeHUSA BO3MOMHO u3berkarTs,
cHeJIaB BO3AYLIHBIA 3330p B Cepped-
HYKe, KaK 270 seaaerca B SE BoI-
XOnHBIX TpaHcdopMaTopax, ogHa-
KO IeHOM CHUMEeHA UHRYKTUBHOC-
1. B cBOIO 0Yepenb CHIDKEHUe VH-
OAYKTUBHOCTY ROJPKHO GBITH KOM-
MEeHCUPOBAHO YBEJIMYEHNEM KON -
JeCTBA BUTKOB, YTO yCeyrybuT BbI-
COKOYacTOTHble Tpabiaembi. Bor
ro?rTomMy BOSIBIIMHCTBO HPOU3BO-
Jwresiei TparcqOPMaTOPOB Ipea-
DOYNTAIT AOBOAUTL BO3AYIUHBINA
3a30p A0 MUHUMYyMa, T€M CAMbIM
BblByras rpeboBanue, 4TobHI CXe-
Ma paborajia ¢ MMEYMAaJIbHBIM pas-
HajlaHCOM [0 HOCTOSHHOMY TOKY.
310 0coBeHHO KacaeTcs TOpOM-
[AJbHBIX TpaHcgopMaTOpOB, KO-
TOpble BoODIIIE HE VIMEICT BOBRYI-
HOro 3azopa. KpoMe CHATHSA IIpO-
6sieMbl ¢ HaCBILLEHYEM CepaedHM~
Ka, TO4YHasd OaJaHCUpPOBKA MyLl-
NyJbHOW CXeMbl IMO3BOJAET UC-
KJIFOUUTD J1t0Oble YeTHbIe (2, 4, 6 1
T. J.) TapMOHMKM, MOABMUBLIKECH
B €e YCUJMUTEJLHBIX 3JeMEHTaX
(no amo He xacaemca nodasae-
HUA YEeMHBLT 2APMOHUK, NPU-
CYMCMEY0UWUT 60 6XOOHOM CUz-
nane!). OrcyrcrBue pazbananca
10 rjgedaM OCOBEeHHO Ba’KHO MAJdA
yeuaureneit B pexkume AB u B,
TJie JIaMIIbl BEIKIIOUAIOTCA Ha YacThb
repyuona. [losToMy B TLIATENBHO
cbanarcupoBarHoi PP cxeme cym-
MapHBble MCKaMeHus OynayrT CHU-
$KeHbI [TyTeM ITOJaBJIeHUA JeTHBIX
rapMmoHuK. OHAaKO cumMTaeTes, 910
JeTHBle TapMOHMUKMN MNPUZANT
«OnarosByuye», a HedeTHbIE, 0CO-
GeHHO BBICOKOTO MOpAAKa, naioT
PesKMI TaXKe bl 3ByK. Takum ob-
pasowm, mbltadck abcomoTHO cba-
JaHCcupoBaTh jgamibl B PP racka-
Jie, MOMKHO TeM CaMbIM YMeHbUINTD
CYMMapHble MCKasKeHusd, HO I[IpU
3TOM OCTaBUTh «3BYKOBOE KJIeH-
MO» HeUYeTHBIX I'a pMOHMUYECKUX UC-
KasKeHUi. BanaHcupoBKa TOKOB
MOKOA A/ MCKIIFOYeHMA TopMar-
HU4I¥BaHVA BBIXOAHOTO Tpadcdop-
MaTOpa BaKHa AJsd CUTHAJIOB Ma-
oY aMILIUTYZAbl, Bexb YCUIUTIIb
paforaer ¢ HuMu BONBUIYIO 9aCTh
BpEMEH.

ITogGop wa 6onbLIMX yPOBHAX
cuUrHaJjia TaKoke Heobxomum pid
npenoTrBpalneEns adpdiekra «BbIMI-
pAMIeHUA», Korpa jgamnbr zecba-
JaHCupOBaHbl TakKoil adeKT
codfaeT yCJOBuE JIA pOTeKa-
HUsA "HecHasaHCUPOBAHHOIO TOKA,
MPOTIOPLIMOHAJBHOTO YPOBHIO CUT-
HaJa.

N

Crenenb Tpebyemoro nioptopa
BbIXOAHBIX Jsamn B PP cxemax
3aBUCUT OT Lenel CMelleHus u
cxeMbl fapaiiBepa. Eciau npumens-
eTcsa Heperyaupyemoe dyKcypo-
BaHHOe CMelleHue (KaK B H0JIb-
IIMHCTBE AELIEBbIX yCUIMTeNEeNH
MM B HeKOTOPBIX pecuBepax, r1o-
nobubix Fisher 500) may epuuas
perynupoBKa cMemieHusi Ha oba
fLIeda OHOIOC KaRadja (Kak Dynaco
ST70, Mark III, Mark IV), ro
HeOBXonMM MOJHBII 0T6Op JaMmIl
10 anofHOMY ToKy. JIroboit pasba-
JIRHC TIO [IJ1e4aM BeleT K TIoTepsaM
B BBIXOJIHOM TpaHcdOpMmaTope.
Ecnu sxe umeeTcs peryampoBka
CMEIeHUA OTHAEJIbHO AJd Kax ot
JlaMIIbl MJAy peryaMpoBka DasiaH-
ca cMellenus (MHOrma HasbiBaeMasd
DC-kopombicno), TO OxyHAKOBOCTD
caMuX JIAMIT [I0 AHOAHBIM TOKaM
MeHee BaXKHa U JOCTATOYHO JINIb
cxoncTea Xapakrepuctux. Korpa
obecrieven BasanC 110 IepeMeHHO-
My ToKy (49ero MOXKHO AoDuTbcs
pPEryanpOoBKOi aMILIMTY R TI0 K-
nomy riedy apaiBepa PP yeusm-
Teds), To TpeboBaHUe aDCOTIOTHOM
OIMHAKOBOCTY BBIXO/HBIX JIaMIl Ha
fIpenesbHbIX TOKax ellje MeHee
kpurndso. K coMasieHuo, odeHb
TPYAHO TIPOMBBECTH HACTpPOUKY
fasaHC4 [0 TePEeMEeHHOMY TOKY
6e3 UCroNMb30BAHUS UBMEpUTeis
HeJIMHEeNHbIX UCKaXKeHuH.

Texnoxorum nmogdopa

Heckonbsko ser mazap, xorma
bl ¢ Tim’om Eding’om o6zaBenych
Gonbuuum woamuecrsoMm EL34 u
6BQ5 u uckany sywwmit crrocob
rnopfopa uX B rapsl, HaMyu ObLIA
paspaboranbl CieAyoOLIMe TEXHO-
aoruu niopbopa;

Ilporpen

CobeTBeHnble rTapaMeTphl MHO-
TUX JIaMIl M 3MeHAOTCA TT0CIe Tep-
BbIX 4acoB paborpl. B npouisioMm
JIAaMIIbI 1715 YYBCTBUTEJIBHBIX YCHU-
JIMTeJNel [MOCTOAHEOIO TOKa rnepef
YCTaHOBKO¥ CTOSJM Ha IIpOrpese
48 gacos. Tim Eding o6napyskns,
YTO B MOMIHBIX Jamriax (Kuralic-
knx EL34 u orocnaBckux 6BQ5)
3HAYEeHYEe aHOQHOI'O TOKA B OCHOB-
HOM CTabyimsupyeTes 3a HeCKOMb-
KO 4acoB MIpOorpeBa TIpy HOpMaJb-
HOM oTBope Toka. Mbr pemman,
g1o 12 wacoB TPeHUPOBKU — 3TO
XOpoWuM KOMIIpOMUCC Mexny
cTabUIBHOCTRIC ¥ JOCTOBEPHOCTRIO
JlaHHDBIX B HAIYX TECTOBBIX 3K3ep-
cucax. DTo IPOMCXOUIIo He CO BCe-
MM Jamramy, TTOTOMY JIaMIlbl, [10-
nobpaxuble cxony, De3 uMTeNb-

BecTHux A. P. A.
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HOTO MpOrpesa, NpHUIUINOCh HOJ-
BupaTh 3aHOBO nocde Heboapiro-
TO MCNOML3OBAHUA.

Nsmepurenu
XapaKTePUCTUK JaMIX

Jis1 GonblIMAECTBA OOIL20BATE-
Jel eqMHCTBeHHHM npubopom, Ko-
TOPHIN JaeT rpencraBleHye O Na-
paMeTp4aX JIaMIIbl, SBIAETCHA JaM-
nomMep, TIOFTOMY IIpoLLe NoAdUpaTts
JlaMIIbl Ha HeM. Ha puc. 2 riokasa-
HO, KaK [IBa TpUOAa ¢ 0gMHAKOBBIM
m, Ho pa3HEIMY aHO/HBIMY Xapak-
TEPUCTUKAMM UMEIOT 3aMeTHO pas-
Hble aHOZHbIe TOKU. Puc. 3 noxo-

ya

HblX TROKOS

bl MOK
anod

Anodn

Hanpsocerue
8 paboued mouxe

Pue. 2

Hanpsocenue
Ha arode

Jamna 1

ua

HBLX TROKOS

Jamna 2
{mo ae gm)

T
5 Faznu
| anod

A JuHus Razpysxu

Anodusui mox

Hanpascenue
& pafiouett moyxe

Hanpamenue
Ha arode

Puc. 3

sxnM 06pa3oM NokasbIBaeT ABa
PaBHEIX TpHOKA C OAVHAKOBON Kpy-
THU3HOM, HO pas3HbIMM aHOOHBIMM
Tokamu. [ockonbKy GOIBIIUECTBO
JlaMIIOMEpPOB U3MEpPAIT KpYTUSHY
fe3 KOHTPOJA AHONHOTO TOKa, CO-
BepIlIeHHO fACHO, YTO Taxkue INpH-
Bopel padA nogbopa JaMrl Herpu-
rogHbl, Jmbo Tpebyerca KOHTPOJL
TOKOB.

Nzmepenusn
IIOCTOAHHOIO TOKa
B CTAaTHYeCKUM peKumMe
Jlysaumit criocob nopobpats nam-

OBl B rapy [0 aHOQHOMY TOKy —
3T0 YCTaHUBUTb MX B TECTOBbLIA

npubop, KOTOpHI 3amacT UM yc-
JOBUA, MOEHTUYHbIE YCUIUTENI),
BbICTaBUTh CMelleHue aist Tpeby-
eMOro ToKa M oTMeTuTh ero. Onu-
HAKOBOCTE Ha MaKCyMaJbHBIX pe-
JKMMaX MpoBepseTcd Ha DoAbIIUX
HarpsAXeHUAX M TOKaX JJis yBe-
PeHHOCTH, YTo rofgobpaHHbIe JlaM~-
bl UMEIT OAMHAKOBbIe XapaKTe-
puCTHKM B pasHbix pabouyx Tou-
xaX. ByneTe ocToposkHEI, He Ipe-
BRINIAJiTe MOIHOCTE pacCesHUA
AaHOMOM HUJAYM 3KPaHHOU CeTKOM
COMIIKOM [JOJITO, TIoKa NpoBOAuTe
3T UCIEITaHUA!

JduBamMmudeckue
u3MepeHUsA B KacKaje

Opaum ma Merofos mnoxbopa
rMapHbIX JaMI ABJIAETCA MpOBepKa
ux B »*uBoM PP ycumuresne. Ba-
JIaHC M0 [TOCTOSHHOMY TOKY MOMCET
OBbITH MPOBEZiEH H4 YaCTOTE HaChl-
IIEHUA cepledHMKa. ITO fesaer-
cA IIyTeM MoJaduM Ha BXOJ CUHY-
COMRaNbHOTO CHTHAaJa, [AoUulerc
FIOJIHYH MODJHOCTb Ha SKBUBAJIeHT
HarpysKky, ¥ MOHUMKEeHUA Y4acToThl
J0 Tex Top, NMoKa CUrHat He c¢Ta-
HET OTYETJIMBO UCKAMKATECA Ha 3K~
pane ociuinorpada. Jlas xoporunx
TPaHC(OPMATOPOB 3T0 YaCTOTa CHAT-
rana ot 40 g u myoxe. Kpurepu-
eM 11op6opa Jamn B IuHAMMYeC-
KOM DPeXMMe sABJIAeTCSA Haauuye
MVHMMaJbHOM BTOPON ra pMOHMKU.
OtBop Jamn B xackafle TaK, Kak
OIC2HO BHIIIE, TaeT XOpollue pe-
3yJbTaThl TOJBKO B TOM Ciydae,
ecau nopobpaHHbe B Iapy JaMmIlbi
orBupanuce Ha ycumledie, rae OHK
BynyT MCIONb30BaHH B JaibHel-
urem. TeM He MeHee U3-3a BO3MOMXK-
HbIx pasfasiaHCOB B TECTOBOM yCH-
JMTESNe CrierMaabHble pubophl BCe
paBHO TpebyroTcd, TaK Kak JaM-
TIbI MOTYT He MOZOMTH [UIA UCIICIE~-
30BaHUA B 1pyroM yeuaurene. Jo-
BOJIBHO TPYAHO Takum criocobom
nonobpatk 6osiee HeM ofHy Hapy
JaMIL

Xapakrepuorpad

CaMbiM BricTpEIM crniocobom
rnonfopa JaMII B rapy, Coraacso
ux pabounM XapaKTepucTHEAM BO
BCEeM fMalla3oHe, ABJIALTCH UCTIONb-
30BaHME JIaMIIOBOTO XapaKTepyor-
pacha Hanopmobme Tektronix 570.
Kpusble xapakTepucTur ABYX
JIAMII MOI'YT OBITh SICHO CpaBHYMbI
Ha BKpaHe 3JeKTPOHHOJIy4YeBOH
Tpybru. Ecan xpusbie cosmagaior,
TO J1aMIbl MOMKHO CYUTATSH (14 PHbI-
mu. UucsenHble sHaueHUA TOKOB
¥ HanIpAYKeHUI ¢ 3KpaHa [10JIyYUTh
HECKOJNBKO CJOMKHEe, MO3TOMY XO-

pourum criocobom nogbopa ABAA-
eTCA UCTMOAb30BARHME XapaKTepH-
orpaca € IpesBapUTeNbHRIM M3-
MepeHMeM [0 [TOCTOAHHOMY TORY
B CTATUUYECKOM perKuMe, METOOM,
OM¥CaHHBIM BHIIIE. 3aTeM [aphbl
€ OIMHAKOBbIM 3HaUEHMeM CMellle-
HUA MOTYT ObITh M3MepeHHl Ha Xa~
pakTepuorpade. Kak npasumio, cH1
6ynyT coBrmapath B 3TOMH Touxe.
Ecomu ner, Bribepure apyryio napy
C MIOX 0K el BeMYMHOM CMellleHUA.
OueBnaHO0, TakyM CIIOCOBOM MOXK~
Ho cpesath noxbop eciiy He BeeX,
To BOABIINHCTBA JIaMIL

Puc. 4 1 5 noxasbBaoT KpuBble
XapaKTepuCTUK ABYX Pa3HBIX IO
yerpoversy KT66 ¢ opmuHAKOBEIM
TOKOM B ONpefeseHHol paboderi
TOYKe (CMOTpM IO LEHTPY SKpaHa),
HO C pasHBIMM XapaKTepUCTVKaMM
Ha Kpalinux Toukax. Ha puc. 4 npen-
CTaBJIeHb] XaPaKTePUCTUKY CTapeli-
mreit KT66, cnenannoit B Auriun
(c cepbIM rpadMTOBEIM TOKPBITYI-
eM BHYTpPeHHel CTOpOHH 0aJiloHa),
Ha pMUC.5 — XapaKTepUCTUKHU
7581/KT66 General Electric 6onee
TIO3AHETO Mpou3BoACTBa (TpuMep-
Ho cepenunbl 70-x). Ha ofoux sk~
paHaX MIal pa3BepTKH I10 CeToY-
HOMY HallpsMKeHUI0 ObL1 5 BOJIBT,
no abelicce — 50 BosbT Ha KaeT-
Ky, o ocy opauHaTt — 20 mA
Ha KJeTKy. XOTA B LEeHTPaJbHOM
qacTy SKpaHa JIaMIIbl BBIFJISIAT
O4YeHb MOXOXKUMM, NpY KpalHUX
3HaYeHUAX TOKUB OHM 3aMETHO
pa3sATcA Apyr oT Apyra.

HekoTopsie ToHKOCTI
npu padore
¢ xapakTtepuorpadgom

Ilpu nopbope nmap smbo ogHo-
BpeMeHHO BKJIOYaliTe HaKaJbl obe~
ux Jsiamr, Jinbo falite JaMIaM rpo-
TPETLCA HEeCKOJBKO MUHYT, YTo0BI
TeMIlepaTypa KaTogos crabumven-
poBaJjace.

B ToMm ciyyae, xorga namribl 6y-
AYT YCIIOAB30BATHLCA TOJILKO B TPU~
OIHOM BRJIIOYeHUM (OAA TETRPONOB
u nieHTonos}, 6yner pasymHo npo-
BEepUTE UX Ha XapaTepuorpade
MMEHHO B TPUOLHOM BRIIOUSHMUU.
Ecmm B ofeiurom mim yabrpam-
HEWHOM — YCTaHOBUTE HAaIIpse-
Hye MUTAHUA A8 BTOPOK CeTKHU
HeCKOJbKO HUKE IpeleLHOro
aHOZHOTO.

Ecan kpupble uMMewT Hempn-
BBIYHO M3JOMaHHbIN BU 1y U306~
pajkenMe Ha 3KpaHe ClerKa pas-
MBITO, BO3MOXKHO Jiamlla BJeTesa
B I1apasuTHYK redepaliuo. [lonb-
TauTeCh NOABUTaATh COENUHNUTEb-
Hble IpOBOAa OTHOCUTENLHO ApPYr
apyra un ybenurtech, 4ro6Bl aHTH-

Rocruue A P A
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Puc. 1. Crapaa 6puraucraa KT66

Mapa3uTHLIE Pe3NCTOPh! B ceTKaX
(ymipaBssitonedt ¥ akpasrHON) GblIn
TIpUIIAAHB] HETIOCPEACTBEHHO K Jle-
[IeCTKAM TaHeJeK C MMHUMANbHOR
AJMMHHOM BbiBOOB. Ecau sty ma-
HUTIYJANUY He [afyT HYMHOTO
peayJibTaTa, IoNpobyiTe ToaKIIIO-
YUTH KOHIAEHCATOP MaJjull eMKOC-
™ (0,001 M) c aHOza u/mmm Bro-
po¥t CeTKYM Ha KaToJ, €CTECTBEHHO,
HerlocpencTBeHHO Ha BBIBOZaX Ma-
HeJILKHA.

Yro Takoe
«nojo0paHHbIie Napbi»
B Mpogasxke

DTa cTaTbhsA He BHI3BaHA sKeJa-
HMEM AaTh OLEHKY JaMiaM, Mnpo-
naBaeMbIM Kak mogobpanzble
napsl, HO [IPUBBaHA 320CTPUTH
BHMMAaHME Ha TeX MOMEHTaX, Ko-
Topble He0OX0AMMO 3HATD TIPU UX
nokynke. OnelT npuobperTeHus
MapHBLIX JlaMI y AMJIepoB paHee
y:ke obcysxpasica Ha BCTpedax
«OTHeIoKJIoHHMKOoB» B Can-Ppan-
umcko. O6BIYHO Ha BOMIpOC O Ipyu-
MeHAEeMBIX TeXHOJ0ruMAX noabopa
NpoAaBLbl aubu He 3HAIMU, KaK 3T0
nesiasiock, aubo MONOAM YRIIYXY,

Puc. 2. GE 7581A/KT66

TOBOP#A, YTO 3TO UX HacTHBIe (CeK-
peTHble) MeToauku. HexoToprie
MOKYTMATe M O0TMedaly, 4To KyIli-
JeHHble MY JIAMIIbI OKa3amch ab-
COJIIOTHOM Tapoi, apyrme Haobo-
POT, 4TO XapaKTepUCTURN 3aMeT-
HO pasollIBACh TIpU TTPOBEPKE JIAMIT
Ha xapaktepuorpadpe, Bor zeckoib-
KO BOHIpPOCOB, KOTOpPble YMeCTHO
3a7aTh OWJIepy NpU NOKYIIKe Hap-
HEIX JIaMII

1. Hogeepranucs M JAaMIbl
TepmoTpenupoBke? Kak goaro?
IIpoucxognmno s 3To ¢ TOKOOTEO-
poM, b0 rpeluces TOJIBKO HUTH
#akanos? (IIporpeB TOABKO HaKa-
J10B, De3 TorooTO0pa, HUYETrO He AacCT
oA cTabuimasany JaMmi)

2. Tlpu KakuX aHOOHBIX ¥ Ce-
TOUHBIX HATIPAMKEHUAX [IPOBOAUI-
cs1 otbop? (B npeansuOoM ciyuae
OHM POJIXKHE! ObITH OiMBKM K yC-
NoBUAM paboThl B BallleM yCuAu-
TeJe.)

3. poucxomuin sm nonBop 1o of-
HOMY-EQVHCTBEHHOMY 3HAUYEHUIO,
mbo B Heckoabkux Toukax? (Kom-
MBIOTEpUBOBAHHBIE TeCcTephbl UK
aHaJOrOBBble XapaKTepuorpadsl
0OBMHO IPOBOAAT U3MEPEHUA B [N~
POKOM OVATA30HE XapParTepUCTUK.)

4, Hackonepko rtoden monbop?
(5% wom rtounee.) [lo KaxkuMm na-
pamerpam sescs orbop? (Cmere-
HME Ha CeTKe IUIA NoNyUYeHus NaH-
HOro aHOAHOTO Toka — Hauboiee
npuemiaemslit orBer. He pemrait-
TeCh Ha TIOKYTIKY, ecau orbop Bea-
cA TONBKO T0 KpyTusHe.)

Hacto MeTonuku nopfopa nap
IepsKaT B CeKpeTe TIOR BUAOM HOY~
Xay, OOHAKO HeT HY»K bl CKPBIBATE
MX M MOKYIaTelb, OTAABad AeHb-
I'M, 10JDKEH BHATb, 3a YTO OH UX OT-
JaeT.

IloaBenem muror

TlopGop mamn no napsaM He AB-
AdeTcA Maruel, HO TakK AU YK
HyskHBI nTapbl B Jjwobom ciydae?
OpHako, ecay OpUAEpPKUBATECH
CJlenyHILIMX COBETOB, Bbl HaBep-
HAKa pobbeTech NYyUIINX pesyiib-
TATOB 3a T€ JNEHBIM, KOTOpbie I10-
TPaTUIN:

Jlammer A yeuseHus cnaboix
CUTHAJIOB penko TpebyroT nonbopa;
VICKIIFOYeHMEeM ABJIIIOTCA YCUIMTe-
JM TIOCTOSAHHOTO TOKA {YTO B HACTO-
Alllee BpeMsA MAaJIo aKTYaJdsHO) U
MOJTHOCTBEY 6aaHCHBIE CXEMBL

Crtporo nogobparHble Naphl
HYXHB! TOJIBKO B yCUJIUTEAAX, TAE
orcyTerByeT DasaHCUpPOBKRA Ted
o aHOZHOMY TOKY (Kak HY CMeIlll-
HO, 5TO KacaeTcs Kak pa3 gelle-
BBIX YCHJIIUTEeN).

Y6enutech, wro nogbop namn
TIpOM3BOAMJICA TIOCHE TPEHVPOBKY,
a KpuTepueM uUX nopobus sAeis-
eTCA paBeHCTBO aHOAHBIX TOKOB
IpY eAVHOM HAIpAKeHUM CMelle-
HUA Ha YHIpaBIAKIEeR ceTKe.
He npuobpeTtaitre gamil, napHOCTh
KOTOPBIX Iapa’HTUPOBAHA TOJBKO
JIAMTIOBBIM M3MepUTENIEM.

BectHMk A.P. A,
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OLIEHKA BAUSAAHMA
NMEPEXOAHbIX KOHAEHCATOPOB
HA 3BYYAHMUE YCUAUTEASA

A. Imurpues, r. Omck, ¢. «Kagenmusa»

HacTofAllee BpeMA Ha PhIH~

Ke paguodJeMeHTOR npeji-

Jaraetcsa Sospinoce KoJguyec-

TRO PA3HbIX TUIIOBR KOHAEH-
CaTOpOB, K&K OTEYECTBEHHBIX, TAK
n 3apy0erHbIX, IPUMEHAEMBIX B
Ka4eCTRe Pas/efIMTeNbHbIX B JIaM-
nosnx yenaurenax [1-3]. C ne-
ALK ONpeJlesIeHNs, KaKue THUIb!
KOHJEHCAaTOPOB NPEeNoYTHTENbHbI
K MCHNOJB30BAaHUIO B JIOOHTENbC-
KMX KOHCTPyKLuAX, OblIM mpome-
OEHE! 3JIEKTPHUYeCKMue M3MepeHUs
XapaKTepHUCTUK KOHAEHCaTOpOR,
olaBUWIMX MHEe NOA DPYKY, M
cyGbexTUBHAS OleHKa UX BIMAHMA
Ha 3ByK. Hawubosblllee BHMMaHMe
YAEAAJOCh OTeHeCcTBReHHBIM u3ge-
JANAM, BO-IIEPBBIX, HOTOMY HTO
Hallla IPOMBIILIJIEHHOCTh NPOU3RO-

Bwia (C IPYCTHIO, B IPOIIeJIIEM. .}
KOHKYPEHTOCIIOCO0HbIe, 8 HacTo —
M yHHKaJBHBIE U3Jeanus, BO-BTO-
pBIX, OTé4YeCTBEHHbIE PAaaAMOdJie-
MedTh! Doslee JocTynHB! JObuTe-
aam. Orosopiocs, 4YTO 3Ta CTAThA
He IpeTeHJyeT Ha MOJHOTY 0630-
pa BCeX MMEHIMXCH TUIIOB KOH-
LEHCATOPOR, & NPU3BaHa JAUlh 10—
MOub JOOMTENIAM XOpollero 3sy-
Ka B TIpMMEeHuU TOTO WJAM MHOrO
THNa. PeKoMeH1y10 TakKe 03HAKO-
MUTBCA €O cTaThell [3).

Mabapmo yBaXkaeMoro yuraTe-
JISt OT TEOpeTUUEeCKUX BBIKJIAJOK,
Juarpamm ¥ IpoHero, BCe 9TO NMOJ-
pobuo uanoxeno B {1, 3] Byay
noApoGHO paccMaTpPMBaTh JIMIIbL
eMKoCTh KoHpleHcaTopa C, ¥ no-
Tepy 9HEPIruM NepeMeHHOID CUTr-

HaJia, BbIpa’kaeMble TAHTEHCOM
yraa noteps D, OTMedy, 4To dax-
Top D, 3aBucur ot marepmana
OVBJIEKTPUKE, ¥ BO MHOTOM —
0T KOHCTPYKIMM KOHAEHCaTopa M
TexXHoJoruy npouasofcTra. Ilpu-
vem napametrpsl C, u D, 3aBucar
KaK OT HacTOThl, TaK ¥ OT aMIIIU~
Ty bl IPUJCKEHHOTO K KOHJ[eHCa~
TOpy curHata. Ty napaMeTphl U3~
Mepsanuce wndpoBeIM KM3MEpUTE-~
nem ummuragca E7-14, nozeona-
IOLIETO NPOU3BOAUTL U3MEpPEHUA
Ha uyactorax 100Th, 1 xT'y u
10 k' npy BenvyuMHe IepeMedHo~
ro eurHaga 2 B rms (ans 4acToTH
10 xT1y noporoanaInch M3MEpeHNsA
TaKIKe CUTHaJoM ¢ yposHeM 40 Mg)
[4). PeaynbraThl uamepenuit cee-
{ JeHsl B Tabu. 1.

Tabauya 1
100 My 1 «ly, 10 xIy,
Haumenosanme C, D, 10-3 o |be103| e | bt | Deio
| C'M-3 1100 n® 5008 1062 1,0 1060 0,5 1060 0,1 0,1
__}_<~ZOY-9 10000 n® 6308 9806 2,9 9755 4,0 9693 6,9 6,8
K 40Y-9 0,33 mx® 6308 0,315 2.4 0,314 3,8 0,312 7,0 5,6
Bg%céio Note Audio Signal Capacitor Paper In Oil Type 0,47 mxd 0,469 25 0,466 4,1 0,464 7.9 6.6
K71-4 0,47 mx® 2508 0,459 0,6 0,459 0,1 0,459 0,4 0,9
K71-4 1,8 mk® 1608 1,878 0,2 0,879 0,1 1,880 0,6 0,7
K71-7 0,201 mx® + 0,5% 2508 0,2016 0,4 0,2016 01 0,2016 0,2 1,3
__}5_72n-6 0,2 mk® 5008 00,2008 0,4 0,2004 0,1 0,2005 0,2 1,3
K:)2n-6 0,057 mx®d 5008 0,0467 0,2 0,0467 0,1 0,0467 0,0 0,7
®T-3 0,22 mkd 2008 0,223 0,4 0,223 0,1 0,223 0,9 0,5
MultiCap RTX 0,22 mkd 6008 0,206 0,4 0,206 0,1 0,206 Q0,1 1,3
K73-17 0,47 mkd 6308 0,488 1.1 0,486 5,0 0,481 11,4 10,0
K75-10 10,0 Mmk® 2508 50 'Y 9,772 2,1 9,737 4,0 9,813 18,0 17,1
OC K76-3a 5,6 mx® 2508 5,724 53 5,67 9,1 5,594 15,3 14
OC K77-1 12000 n® 4008 12227 0,5 12209 | 0,8 12194 1,4 1,2
OC K77-1 0,1 mx® 1008 0,0998 0,2 0,0997 1,0 0,0995 1.6 0,4
66 K77-1 10 mk® 638 9,993 0,4 9,988 1,0 10,08 10,8 10,0
K78-2 0,2 Mmxd 3158 0,198 0,3 0,198 0,2 0,198 0,1 1,4
K78-2 0,2 Mg 10008 0,211 0,3 0,211 0,1 1 0,211 0,1 1,4
WIMA MKP10 0,47 mk® 6308 O,479< 0,5 0,479 0,2 0,479 0,1 1,0
Solen l\ZKP-PC 4,0 mx®d 4508 4,079 0.1 4,080 0,1 4,087 0,5 0,5
MultiCap PPFX-S 0,22 mk® 6008 0,221 0,3 0,221 0,2 0,221 0,1 1,3
KBIM-MH 4 mkd 10008 3,69 3.1 3,68 5,4 3,69 31 28
SHOEI 100 mkd 16a 98,7 63 93,1 368 78,7 2878 | 2990
"K50-35 200 Mk® 258 2034 | 154 | 1754 | 914 | 853 | 3423 | 3500
Matsushita 180 mk® 4008 163 33 159 210 145 1729 | 1820
K52-2 80 mkd 6B 76,9 107 41 738 6,9 1600 | 1600
K53-28 68 mkd 168 67,8 6,8 67,4 23,7 657 1 169 172

BectHuK A. P. A.
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T cp | Cx
‘npom‘pbl- IF-r 9 yenmmens
BaTeJb |
K 1.1
Puc. 1

Puec. 2

CyObexkTuBHAsA OLl€HKa BJMSA-
HMA KOHJEHCATOPOB Ha BBYK IHpO-
BOguJIaCh B fBa oTtarna. IlepBoHa-
YaJIbHO MUCIIOIbBOBAJICH METO UC-
KJIOUEeHNs1, KOrga OLeHUBAeMbli
rkoHpencaTop C, (puc. 1), BRINOyen-
HBIYI Ha BXOoze ycuauTend, HIYH-
TUPOBANCA KOHTakTamu pese. [Toc-
Jle 3TOro UCIONb30BAJICH MeTO 3a-
MelleHI A UM TIONIAPHOIo cCpasHe-
HUA!

1. B camozesIbHOM RYXTAKTHOM
yeuauTene na EL34 KonpeHcaro-
PBI NMOAKIIOYATNCE MEMKIY Apan-
BEPHBIM ¥ BBIXOZHBIM KacKajgamuy,

2. B OQHOTAKTHOM yCHJIMTEJIE
Ha 300B mo cxeme H. Reichert’a
MeXXzy TpeMdA KacKaJaMu.

CxeMa yCcTaHOBKM HOKa3aHa
Ha puc. 2, B Ka4yecTBe 3TaJOHHOrO
koHgeHncatopa C;, MCIOIB30BAINCH
koHgencatopst MIT Multi Cap
RTX

Ilpocaympanue nporoaNIOCE
Ha KOMIJIEKTEe annapaTypbl CTO-
uMocTho oxomo 4000 USD creny-
oM obpasoMm. Tpoe moux npy-
3eM, fgalekux OT TeXHUHECKUX
noapobrocTeit, Ho MOOAIINX 1 He-
HALIMX MYZBIKY (OTAENEHOe UM
cnacubo 3a To BpeM#A, 4TO OHU HO-
TpaTum!), OTAETBHO 3aNUCHIBAN
CBOY BrIEUATIEHMH OT 3BYMaHMSA,
Mpu4yeM B MOMEHT HpPOCAYLIMBa-
HYA OHY He 3HaJM, TIOOKJIIOUEH JIK
Multi Cap za 16 USD, nau K78-2
3a 3 ogepeseneBmux RusRubl
O6o61Lenuble pesyabTaThl cyObek-
THBHBIX 3KCIEPTU3 # NPUBONKY
B tabm 2.

Yro ske MOKHO CKa3aTh IO pe-
3yAbTaTaM MaMepeHuit 1 IPoCIy-
mysanus’? C Moell TouKky 3peHud,
HanbOoNbIINIL MHTEpPEC B KadecTRe
pasneuTeNbHBIX NpencTaBIAwT
fymaromacyieHHble (POIbLTUBbLIE
K40y—-9 un droponnacrosslie DT,
K72n—6 woHzencaTophl, KOTOpbIEe
H¥ B YeM He YCTYHaT CBOMM MMe-
HUTBLIM aHaJoraM. [IpumeuaTesbHo,

[N

Tabruya 2

Tun xouneHcaropa | Cy6beKTUBHasS OHEHKa BJIIMAHMA Ha SBYH Bosmosxnaa o6acTb IpsMeHeHus
CI'M B radecTBe LWIYHTUPYIOLIEro ANA Koppertopel RIAA
pa3feMTeJbHbIX KOHAEHCATOPOB I ysruposanne
yAyUIIaeT Nepellady «BOBAyXa», KOHZEHCATOPOB APYTHMX
MOXKET MBJIUIIHE TI0[4ePKIBATD TUIIOB
BBICOKOYACTOTHBIE COCTABIIAILIME
K40y-9, KpacuBblil MATKMI My3bIKAJIbHBIA PasgenntenbHble
Audio Note 3BYK, HO MOXKET TIPOABIATHCH KOHZeHCATOPbI
3aBYAINPOBAHHOCTE OOLIEedl KapTHHbI
{MyTHOBATOCTB)
K71 Jlerxoe orpanndedmne faca, gnerka K71-7, TIOB — koppekropsl
okxpaluessslii B guanaszoH RIAA
K71-4 — paspeanrenbHble,
PUIBTPBl aKYCTUIECKNX
cucTem
K75, K76 OkpaluMBaHKe 3BYYaHMR, NOTEPR Biokn nmraHma
MMKPOZMHA MU KN
K72n-6, HefiTpanbHbiR 3BYK, OpeKkpacHaR Pazgenurensusle
MultiCap repefada MMKpOAMHAMUKY IMyurnponanne
KOHJCHCATOPOB
DT3 ITo gepepade HIOAHCOB B3BYYaHMA U PaszenurenbHble
pacIInyionteHa UHCTPYMEHTOB B MynTupopanne
[IPOCTPAHCTBE —— HaWTyYLLINAA KOHUEHCATUPOB
K77 Jlerkoe ymnpouleHMe 3BYKOBOM [Tysruposalne KaTOLHBIX
KapTHHB, CIJIa’KMBAaHMe pes3ucCTopoR
L1IepOXOBATOCTY 3BYyJaHMA DPOUABTPRI AKRYCTHIECKMX
cyeTeM
K78, CwmasbiBatme Baca, nponagatoT IllyaTnpoBanne 6i10koB
WIMA MKP [OCTIesBydusa MHCTPYMEHTOB, CHIIbROE IMTaBMA
yOpoLWEeHe IBYKOBOM KapTMHKM
Solen IMoTepa MUKPORMHAMMKNA BBYIaHMSA Brnokn nuranmn
MHCTPYMEHTOR DusbTpEl AKYCTUIECKAX
creTeM
MultiCap Jlyqmmit cpefin noannponmnileHoBbIX, PagnennrenbHsli
PPFX-S HO TI0 repefade «BO3LYXa» yCTynaer [ yarupoBaHne
RTX KOHALHCATOPOB

uTO y KOHgeHcaTopo K40y—9 u
T3 ranrenc yria rorepb CHmMa-
eTCH ¢ YMEeHbLIeHMe YPOBHA CUTHA-
na u gocturaer y ©T3 D, = 0,0005,
4TO, Mo-BUAUMOMY, OIaronpusT-
HO CKasbiBaeTcs Ha 3ByKe. KoH-
neucatopst MIT Multi Cap onpas-
[aJiM CBOI0 MONYJAPHOCTh, @ BOT
usnenna ppaHily3ckol upMbl
Solen s 651 He peKOMeHZOBaJ MUC-
NOJIb30BaTh B cJaGoCUrHabHBIX
persx, Torga Kak uX NpUuMeHeHye
B CMJIHbHOTOUYHBIX LENHAX — B pas-
HeJIMTeNbHBIX (PUIBTPax aKyCTH-
yeCcKuxX cucTeMm u B Os0Kax nura-
HUA faeT NpeKpacHble pe3ysbra-
Thl. 3aCJYMKUBAIOT BHUMAHUSA ¥
noJuKapboHaTHEIE KOHICHCATOPbI
K77, nMmerwuine gocTaTouso Go0ab~
LIV €EMKOCTh 11p# HeDOoAbIINX ra-
Gapurax, a TakKe U NOJINCTAPOIb-
ubie K71, Kombunupopanubie K75
M Jaxorienounnsie K76, HecmoTps
Ha TeHAeHnMIo cHMKenus D, npu
yMEHbLUIEHUY aMIIMTY 1bl CUTHA~
Jia Jydllle MCNOJL30BaTh B 6J0-
Kax MTanud, Tem GoJee, HTO g8
3TOro oHM M paspabarTsIBajiucCh.
B xonpe rtaba. 1 npusegenst pe-
3yJIbTAThl UBMEPERUS JTEKTPOIN~
TUYECKUX KOHAEHCATOPOR (Haqn-

nasn c woxnoropettckux SHOEI),
BBIBOZBI pesaaiite camu. Hecmor-
PA HA XOpOIINe NOoKasaTean OK-
CHHO-TIOIYTIPOBOAHMKOBBIX KOH-
zencatopos K53-28, ux npumene-
HMe 717 IIYHTH POBaHUA KaTOAHBIX
PE3UCTOPOBR NPUBOAUT K TOARIE-
HUIO PE3KOCTH, «MEeXaHUCTUHHOC-
TH» B 8BYKe. KCan ectb BO3MOM-
HOCTh, NpUMeHsAlTe B OJIOKax nu-
TAHUA YCUIUTENs KOHZEHCaTOpPhl
KBI'-MH, R75-24 »n 1. n. (ecan
TOJBKO TIOTOM CMOMeTe TaKoi
YCUINTENb HOAHHATE...)

Kakne Brisoubl s xouy cae-
aars? Urax:

1. Vasmepenne napametpos He
naer noJHoi nHdbopmalmu, 6yger
«3BY4aTb» AaHHBIA KOHZEHCATOP
NJIY HeT, XoT#a ctabuabHocTh Xa-
PaBKTEPUCTHK B IUMPOKOM AMana-
B0HE M CHUMKEHME TOTEPh NpH
YMeHbUIEHN M CUTHAJNA HABIAETCHA
OOHaeRMBAIINM PaKTOPOM.

2. Yem crnafee curHaJ, tem
Bosblilee BAMSHME HA HETC MOMKET
OKazaTh AUIIEKTPUK pas3jenu-
TeJBHOr0 KOHeHcaTopa. Biansune
KOHJIEHCATOPOR B (PUIILTPaX aKyc-
TUYECKUX CHUCTEM U Ha BHIXOJe
OpaliBepHbIX KaCKafoOB MeHee Olly-

BecTHUK A. P. A,
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TUMO, YeM BO BXOAHBIX. B mocie-
OHUX 9TO BIM#AHMEe OcOBeHHO 3a-
MeTHO NIpu GOJBUIMX BHAUEHMHX
CEeTOUHOTO COMPOTHMBJIEHUSA yTeu-
KW, 9TO OMpaBJbIBaeT MpUMeHeHne
cXeM C ralbBAaHMHYECKON CBABLIO,
TO ecTb 6e3 pasaeJnTeNbHOrO KOH-
LeHCcaTopa.

3. BepHo, KOH/IEHCATOPBI OKa-
3BLIBAIOT BJIMAHME Ha 3BYK, HO
He CTOMT 3TO BIMAHME NEpeorie-
HUBATh, TAK KAK OHO HECOUBMEpPU-
Mo caabee, yeM BIAMAHME BhIXOI-
HBIX ¥ IPOYMX TPAHCHPOPMATOPOB,
CXeMOTEXHUEM (B HaCTHOCTH, Bbl-
fop pemyumMOB JaMH, TUI JaMHO ¥
BK3eMITAPOR JaMIl). Kak moxaspi-
BaeT OIBIT, UBMEHEHUE peXUMa
paboTe! TaMIbl BXOAHOTO KacKana
KapAMHAJIBHO MeHseT BBYK BCEro
yCHJIMTENs, TOrga Kak 3aMeHa
pasgeJuTelbHbIX KOHAEHCATOPOB
B NoCpeACTBEHHOM YCUIINTe e He U3-
MeHUT HPaKTUHeCKU HUYero, NycTh
OasKe ¥ CTOMMOCTH TAKOro «4yna»
BOBpacTeT BABOE.

4, JTammnoBeil yenanTens, npu
BHeIlIHe MTPOCTOTE CXeMbl, ABJIA-
e@TCH YCTPOMCTBOM, Tie BCe Y3JbI,
3JIEMEHTHI, KOHCTPYKIIMA KOMI-
JEKCHO B3AaMMOJEMCTBYIT Kak
Mesxay coBoIo, Tak M C BHEUIHUMU
YCTPOMCTBAMY: MCTOHHMKOM CUl-
HaJla, AKYCTUYECKMMM CHCTEMAMM

{a yepe3d HMX M C TIIOMelll€HUEM
NPOCIYLIVBAHUA), 3JIeKTPUHECKOH
ceTb1o. Ilpyyem YyBCTBUTEIBHOCTD
K TUIY TIpUMEeHAeMBbIX paauoase-
MEHTOB Pas3HbBIX Y3JI0B YCUJIUTESA
TakK jKe MOYKeT U3MEeHAThCH C yHe-
TOM M3 EeHHBIX (parTopos*, ITo-
3TOMY OnpefensiTh, Kako# Tul
KOHZEHCATOPOB (pe3ucTopaB, Npo-
BOJHMKOB) NIpEeATIOUTHTENEeH B aH-
HOM KOHKpPeTHOW KOHCTPYKIMMU,
HeobxoauMO yiKe rIocie TOro, Kak
orpaboTaHa CXeMOTEXHMKd, KOH-
cTpykuua ycuaurels. Ilpu aTom
He OTMEH HIOTCH JIMHHBIE IPUCTPa-
cTust paspaboTuyka M TO, C KAKOM
Apyroii annapaTypoit u guas npo-
CJIYLLIMBAHUA KAKMX MY3bIKAILHbBIX
YKAHPOB yeuauTelb 6yaeT ucnosib-
30BATBCH ¥, YTO HEMAJOBaMHO,
kakoBa INaaHupyemas cebecTomn-
MocTb Bamrero cosganus (Mam Bos-
MOMKHOCTH Balllero KolleJabKa).

5. He 6ea roppocTu oTmeuny,
YTO OTeHeCTBeHHble KOHAEHCATO-
phI (HapsAy ¢ paguoaMiaMy, pe-
auctopamu) obecrneunBarT mpe-
KpacHOe Ka4eCTBO BBYKA HPH MX
rpaMOTHOM IIpMMEHEHUH.

Xouy nosxkenaTs camoneIblin-
KaM yCNnexoB B MX TaKOM TNpeKpac-
Hom xo066u! IloGosnlie skcnepu-
MeHTUPYHNTe, 1pobyiiTe pas3iamni-
Hble pagMo3IeMeHTh], JaMIb], CXe-

MbI (He OTpUIIadA OrYJILHO MPpY 9TOM
KJaccydecKue), U 9TO IIOMOMKEeT
BaM TO-HACTOHAI{EMY HOYYBCTBO-
BaTb MY3BIKY!

Cmero HazjeATbCA, YUTC BhILIe-
MBJIOKEHHBI MaTepual OKaer-
cst Bam nonesen.

Cnncok nnTepaTyphl:

1. CnpaBOYHMK M0 3JIEKTpUYEC-
KkuM koHzaeHcatopam / Iox pen.
W. U HYerrepTrora, B. ®. CMupHO-
Ba. M, 1983.

2. The Parts Connection. (Ka-
Tajor paguoneranaeit, 1997 r.)

3. Dpyunxsan Aptyp. Manenb-
Kye cexpeThl KOHJEHCATopoB /
/ Kmace A. — 1996. — crenssl-
myck — c. 12-15,

4. E7-14. UsmepuTens ummu-
TaHca. TexHyu4ecKoe ONMCaHME U
MHCTPYKILIUA 110 9KCILTYATALIMN.

Annaparypa, ucmoJsibayemMas Ipu
HPOCIYILINBAHUN:

ITpourpriBaTens CD Exposure
CD Player, yensmrenn MARANTZ
PMI16, Arion Nereus 300B
(penxas HemoesKa, HAPOM 4TO
or 1L Keoprpyma!), kononxku ne-
penenannnte Cerwin Vega DX,
wanypst Bce TARA Labs
Reference, pgucwku Focal, Pope
Music.

* MHe KaKeTCs, 9T0 OpMHINI HEOGPeAENIeHHOCTH yIKe [epeXJecTsiBaeT deped 6opT. 2KM3Hb BCe-TaKkM He CJIOKHEe, KaK HaM [Opo# kaxercs,
HO ¥ He Opolle, Kak okasbiBaercd noToM. He Ges egxocty, A, B

BecTHUK A. P. A,
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ronoc MALUMHDbI: rapMOHHKH,
CTOSILLHE 32 UHIIDOH HCKaHeHHH

«Glass Audio» 4/97

e MOITHbIe M3BICKAHUS [IPH

paspafoTKe BBICOKOKAaYe-

CTBEHHOM anmnapaTyphl CBe-

JIM Ha 0BIIYI0 3eMJII0 TOJIYI0
IpaBAy M KpacoTy, JeBoe M IIpa-
BOe TOAYIIApMA U IIBITAETCS I0-
MUPUTL ONIOHEHTOB.

Ecan BBl He MoskeTe mnpefcTa-~
BUTB cefe BOBMOMKHOCTD MMPHOI'O
cocyllecTBOBAHMS MeXKAY coBoii
ofonx N yIpaAMo roJaraere, 4To
TOJIEKO OfIMH MMeeT [TPaBo Ha 5KU3HD,
BbI CJIEIIeN.

Jlo 3Toro st 22 rofja 3aHMMAJICS
pa3paboTKoi aKyCTUYEeCKUX CHUC-
TeM ¥ IOTPaTHJI Maccy BpeMeHu
Ha [TOMCK COOTBETCTBUSA CIYXOBBIX
BOCTIPUATIUN ¢ u3MepeHusMu. [lpu
OI'POMHOM HMCJIe BCEBO3MOMKHBIX
TeCTOB, CaMOe TPYAHOe pellUTh,
Kakoe U3 msMepeHuit Hamuboiee
MOKa3aTeNbHO.

Br16op mapamerpos

HpeameT pazpopa cpeln pas-
paboOTUMKOB AKYCTUKU MCXORMUT
M3 HecorJacus, KaKkoe MaMepeHue
CYMTaThL IMTaBHBIM. Beposarno, Hu
OMH MPOMKOTOBOPMTeNb He 06sa-
HaeT Bcem HaBopoM HaHHBIX, OT-
Tore 4To OAHM IOM3alHeEpH! «3a-
BepHYTbI» Ha OJHOM IlapaMeTpe u
He ofpalllaloT BHMMaHUSA Ha OpPY-
roit. Bor mogemy rpoMKoroBopu-
TeJIM BCeX 1{eHOBBIX KaTeropuit Tak
110 pa3HOMY 3BydYaT: pazpaboTdan-
KM II0J BIAMAHMEM MapKeTOJIOrOB,
CNefAVIOT CUIOMMHYTHOM Moje. Ce-
FOAHS — BTO BBICOKAs YYBCTBMU-
TeJBHOCTb, BYepa — MUHMMAJb~
Hasi pUIbTpallns, ellle paHbIlle —
JMHelHas has3oBas XapaKTepuc-
THKA, 10 3TOr'0 — OTCYTCTBME OK-
packu. B 1o xaii-daiiHble BpeMe-
Ha Obl1 cIIOp MeXAY 3ByYaHUeM
TEeXHMKM C 3allafHOro riofepeskbs
¢ TeXHUKOHM ¢ BocTouHoro Gepera
CIIA. Bor u cyamuTe nocae 3Toro.

B anexTpoHMKe Bce BBINVIALENO
ropaszo npome: HeT 3a60T 0 Xa-
paKTepUCTUKe HAIlpaBIEHHOCTH,
[TlepeXofHas XapaKkTepueTUKa IIpe-
BOCXOJMIA peakLMio moboro AMHa-
MMKa, YaCTOTHBIA AMarazoH Obli

mmupe n:060T0 M3 aKyCTMUECKUX
npeobpazoBaTeneit — MMUKPOPOHA,
TOJIOBHBIX TeJlehOHOB MMM IPOMKO-
roopurens. O dem zaboTuTnes?
Mepsit cefe mcrarkeHust 1 Bce TYT.

K cosxcanennso, ve Bce Tak npo-
cTo. B snexTpoHMke roppessiums
MEXKAY IIPOLIeHTAMM MCKAaXK eHuit
(THD — Total Harmonic Distor-
tion — cymMmapHBUI Koo dULIMERT
MCKaXKeHW) U CyObeKTUBHOM OlleH-
KOJ 3BYYaHMA MpaKTUYeCKy paBHa
HyJao. B pesynbTaTe, KakoH-HM-
fynb pecuBep M3 AEUIEBON CTOMKMK
MMeeT rapMOHMKM KyJla MEHbUINeE,
yeM JaMIIOBBIA YCUANTEIb U3 JTyd-
IIMX. SHAUMUT JIM HTO YTO «BCE YCHU-
JMTenM 3BYYaT ofMHaKoBo«? Or1-
peleseHHO HeT ¢ KadecTBeHHO
aKyCTMKOM. A CIIpaBeIMBO Ju 06~
paTHOe yTBep>KIeHMe, MOJI, U3Me-
penns Hudero He sHa4datr? Her, au
[lepBoe, HI BTOpOE He IOATBEpPIK-
[aloTCs; B MMpe Macca YCUIMTe-
JIelt ¢ [IJIOXMMM [Ia paMeTpaMu, [Ipy-
4eM M 3ByYaT 0HU yrxacHo. CTano
OBITL €CTh CMBIC] B MB3MEpPEHUAX.

[TpuumHa 3xeck He B cyOBeRTH~
BM3Me CaylIaTessd, oH He BMHOBAT,
a B CaMMX M3MepeHMsiX. B aTom
HeT HMKAKOM HOBOCTM, BBl MOMce-
Te U3MepPATH BCe YTO YTOAHO, HO
Macc-CIIeKTpOMEeTp He BBIABUT
0coBo¥ pasHUIIbI MEeXKAY JeHIeM U3
MHCTUTYTCKOM CTOJOBKM M KJjacc-
HbIM B3aBTDAKOM M3 I[IPUIMYIHOrO
pecTopaHa. Belio Obl raymo Dosaa-~
raTh, 4T0 MAalllMHa IIpaBa, a pec-
TOpaHHble TYPMaHbI CaMi BBeJIEHbI
B sabayskaeHne Bpope «adpperTa
nnatebo«. 3To HarJioe UTHOPUPO-
BaHKe CYO'BEKTUBMEMA BBLINISAAAT
Kak IIOIbITKA IIPUKPBITL Hellpu-
JYme (UTOBBIM JUCTKOM HAYKMH.

W rypmaHBl M MCKYyIIeHHbIe
CAyIIaTeNn KaK pas [IPaBbl B CBO-
eM CyOBEKTUBMBME; TaKoe II0J0-
WeHMe zenl MOBKHO NoOY»RAAThH
cepbesHBIX pazpaboTuuKOB Ha I10-
MCKHU TOTO, YTO JeXXKUT 0[] [10Bep-
xHOCTbI0. MBI e MoskeM 3aABUTH
C ITOJIHBIM IIPABOM JMIIb OLHO ——
npocroe nsmeperne THD wecer
O4eHb MaJlo MHGOPMALIMM 0 KadecT-
BE CaMOTO aIlllapara. .

Lynn Olson, Matt Kamna

Anamus coexTpa

Korga Mot Kavma (Matt Kamna)
NP eAJIOMENUI MHE YIaCTBOBATD B 00~
Mepax JIaMIIOBBIX ApaiBepos ¢ I10-
MOLIIBIO eT0 CODCTBEHHOrO aHaM3a-
Topa crekrpa (Hewlett Packard
3585A), A yxBaTUJIICS 3a 3TOT LIAHC.
Mse 6blL10 [ONTOE BpeMsi Y3KACHO
JIOOONBITHO O0BSCHUTD, OTHEro
Pas’nMYHble CXeMbl 3By4aT TaK, Kak
OHM 3Byd4aT. Bepb 3To BAUseT
Ha Moo paboTy Kak paspaboTamka
aKyCTMKY; 3aMeHa CXeMbl B YCU-
JMTejle PaBHOCMIIBHA paszfanaHcy
B paszedMTeNbHOM aKyCTHUYECKOM
duasTpe B 1-2 B, xoTst nipu aTom
YaCTOTHAR XaPaKTEPUCTHUKA BCEro
YCUAUTENSA HE UBMEHUTIACE.
Pafora c sroit MouHOM Mamm-
HOI IIpeficTaBJsteT MHTepeC — pas-
pellieHyte Ha skpaHe 100 1B u no-
ndoca uzamepeni 40 mI'uy. Mm
¢ MaToMm roinm gaJbliile M UCIIONE-
30BaJIM AOMNOJHUTENLHO aHAJIU3a-
Top Tektronix AAS501A, 4ToBBI
C ero IOMOIIBI0 YAAJUTH OCHOBHOMN
ToH; monxiaounB HP awmammsarop
K Beixony Tektronix, Mel momydm-
Jm pononHuTeabHele 20 1B paspe-
LIeHNS JMHAMMIEeCKOTO JMallas30Ha.
Jns yrpolleHMa aHasM3a MBI
MCIIONBb30BAJM CUHYC YaCTOTOM
1 kT, a Ha BRIXOZE mOBMIAMCH
50 V RMS. Ecau 651 TeCTOBBIA cHr-
Han Obl 9acTOTOM BBIIIE, TO rap-
MOHMKM BBICIINX [IOPSAKOB M0JIY-
yuamchk 6bl MeHBIIMX 3HAYEHMI
M3-3a 3aBaJja BBICOKUX CaMoli cxe-
moit. K Tomy sxe s1 xoTes, uToGbI
TapMOHMKM CO BTOPO# 10 NSATYIO
rioriasin B amarnazon 1-5 kI, of-
JIaCTh MAaKCUMMAJNbHOM YyBCTBM-
TeJNLHOCTU YXa K MCKaXKeHMAM.
Brixonnoe nanpsiicenne s 50 V
RMS Gb1no BbIGPaHO IMIPOMBBOJIL-
Ho, oxHako nas 3008, 2A3/6B4G,
EL34/KT88 s1o snauenue Gyuer
BIIOJIHe KOMIIpoMuccHbIM. Ilpnu
curgane B 50 V auuammuuecknuin
AMAIla30H U3MEPUTENBLHOIO TaH /e-
Ma OKazaJjcs pasen 118 nb, rosso-
JISIE UBMEPATb MCKAMKEHNUA BILIOTh
zo 0,0002 %. Currasn rnocrtynagi
oT reHepaTopa Tektronix SG505.

BecTHuk A. P. A.
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6SN7 — Tpmogn
¢ MaJbIMM MCKAKeHMAMN

Y HaxoHeIll OJs1 TeCTOB Mbl
BRIGpasty ABoNHOW Tpuon 6SN7
BO BCeX ITATM cXemaX. 3TO 0fHa
M3 caMbIX JIMHEMHEBIX ApaliBe pHBIX
JaMIIl, ee MCKaXeHUsa OOBIUHO
B HECKOJILKO pas3 MeHbIIIe B CpaB-

xﬁi?\g g;;::sde Hemuu ¢ 12AU7 u 6DJ8. Yrobst

> Xfmr Coupled N00MThCA ellle MeHbIINX UCKaM e~

SRPP Plate & By HMI, BaM IIpuijaocs Ol IpuMe-

100 g SRPP Plate HATE 3KBOTUKY BPOJEe TPUOZA 76,
SRPP Ca & By 56 uaM NpPAMOHAaKaJbHBII MOHO-

SRPP Cathode

2nd 4t o 8th 101h

Puc. 1. Coexrp uernuix rapmonur 6SN7 mpu U, =50 V rms

Tpyuox 26 — HaCTOSAIero cTapo-
sKWIIa 3BYKOTeXHUKM. ViBmepATh
MCKasKeHUA 9TUX JaMn A ocTaB-
a0 sKypHaty MJ Stereotechnic.

f mosyararo, yTO He Ka’KAblji

6SN7 Harmonics 2nd 4th 6th  8th 10th THD Vp Rk mA o
SRPP Cathode -38 -1 -98 -103 -118 0,88 450 800 8 PaCHOﬂafaeT HOHOGHO{/{ namepu-
SRPP Ca & By  -34 -96 -92 -102 -120 1,6 450 800 8 TenbHOM ycTaHoBkKO} u3a Tek
SRPP Plate -38  -80 -96 -103 -120 0,97 450 800 8 SG505, TekAA301A n HP3585A.
SRPP Plate & By -34 -84 -20 -100 -120 1,88 450 800 8 Bir MoskeTe [IPOBECTH 9TH MBME-
Xfmr Coupled -45 -84 -112 -112 -120 0,41 325 1400 7 t M ¢ npopec .
Xfmr & Bypass ~ -40 -88 -110 -115 -120 0,76 325 1400 7 peHus, MCHOaBaysA IIpUIMIHEIA
6SNT Cascade -45 -84 -91 -86 -90 1,23 tecropbiii CD u anamszatop FFT
¢ nporpammoii LAUD. Yrobet po~
[7‘ BeCTM MBMepeHUsI TOWHee M pac-
B IWMPUTE AMHAMMUYECKUM auaria-
. b - 30H, yA00HO UCIIOAL30BaTDh [1aCCHB-
l ' L~ mBli pesexropueni LC douasTp
0 ™ st yoasteHust 1 k'l curHana ¢ Bol-
s - xofla naMepsiemon cxemer*. Mesa-

20 JolLIMe MOTYT oBpaTuThest K CTa-
40 Tbe B xypHaste TAA (The Audio
| 6SN7 Cascade Amateur) 2/96, cTp. 42, 43.

60 Xfmr & Bypass Korpa mei cocTrikoBasyu Bce
Xfmr Coupled npubopsl M 3arycTHM TecT, TO

-80 SRPP Plate & By yBUIeNM Ha 3KpaHe MHOXeCTBO
-100 SRPP Plate Meskux perateit. Ho, xax o6bry-
SRPP Ca & By HO, «IIpOdeCThb» CXOAY BCIO Kap-

-120 THMHY MCKasXeHMi ¢ 9KpaHa OKa-

SRPP Cathode

s o 9ﬁ7r11m

3a70Ch O4YeHb HerpocTo. ['apMo-
HMKM BIJOTH 0 11-11 y kasol

cXeMb! MMeJIM CBOJ XapakTep M

Puc. 2. Crexrp meuernnix rapmorux 6SNT npu U,,, = 50 V rms N
npu TaKo¥ Macce 3KPaHHBIX

oo trmons Sil Sl T we U D Yp o BE o mA | omiuon oenams sakne-auo

SRPP Ca & By  -56 -95 -115 -120 -120 1,6 450 800 8 BBIBOJIEI O TAapMOHMIECKOM CUrHa=

SRPP Plate -56 -112 -108 -120 -120 9,97 450 800 8 Type Ka*KJoif CXeMBl IPOCTO He-
e ooy 3w o e logyowg Do | seowommo

Xime Z"é@lﬁfss .63 -80 -104 -110 -120 0,76 325 1400 7 [ocste nexoTophIx pasmyMui

BSN7 Cascade -52 -3 -82 -96 -97 1,23 mbl ¢ MaTom pemmay crpynmpo-

4325V BaThb BCe YeTHBIe M HeEYEeTHbIe rap-

MOHMKM OT/eJLHO. Belb ueTHBIe

06513aHbI HECUMMETPUYIHOMY MeXa-

HMU3MY UCKa>KeHMH, a HeUeTHbIe —

i “ cummeTpuuroMy. Ilocse aToro Ham

ocTapaJIoOCh AaHHBIe 13 Tabamy

b—i}-> repeHecTy Ha rpadguk. ITobur He

P ey BBIUEpPUMBATEL BCE 3TO OT PYKM I

He 3aHMMaTbCs CKYYHeMIeN pa-

800 o 1400 dtiniiman Boroit, s menonabzoban Microsoft

Excell (cm. puc. 1 u puc. 2).

* Y nafeHne OCHOBHOTO TOMA OKAMETCH IOJIEHbHIM M [PX NpocThix daMepaX THD ¥ 1pu HaOMOKEHUM CYMMAPHBIX MPOIYKTOB UCKAMEHMH Ha
3KpaHe 0CUMINOCKoTa. YToBbl He SLITh TOJIOCITOBHbIM, PEKOMEHYIO Ylapy peleHyit pexekTOPHON temn. CMOTPM CXEMbL 31 PACHETHDIE dopmy-
bl B KOBIIE cTaThy. -~ [Tpum. ped. «Becmuuxanr. .
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NnaTepuperamms
NOJy4YeHHbIX XAaHHBIX

Tlocse yapros B Excell ckpbItoe norenenue rap-
MOHMEK CTEaHOBUTCA O4YEeBMIAHBIM. Ha SKpare CIIeKTpoO-
aHaJIM3aTopa Mbl BUIeIM MaJOTIOHATHBIM YacTOKOI U3-
3a TOrO, YTC CKOPOCThb yOBIBAHMA YETHBIX M HeUeTHBIX
rapmonuk 6plna pasHoM y Kas 0l cxeMbl. Teltepb 3To
CJIOKHOE NeperieTeHye cTalo o0beMHBIM M paszBa-
JIMJIOCH Ha ABe I'MCTOTpaMMBl, OHY ¢ YeTHBIMH, APY-
Iy C He4YeTHBIMM rapMoHMKamyu. Kaskiad m3 HUX
10 pa3HoMy BJIMAET Ha I0ABJieHMe MHTePMOLYIALM-
OHHBIX BUKOBBIX ITOJIOC,

HeueTrHble rapMOHMKM CO3HAIOT YaCTOKOJI M3 O3~
KOOTCTOAIIMX DOKOBBIX ITOJOC, B TO BpeMs Kak deT-
Hble T4PMOHMKM COZJAIT PAJ M3 0YeHb YHAJIeHHBIX
APYT OT apyra 6okoBBIX 11070C. [locMmorpeB Ha puc. 3
¢ uaMepuTedbHBLIM curiasom B 14 u 15 wI'y (o cran-
napTy CCIF), kapruna craHoBuTCst GoJiee TTOHATHOM.
Tlpu arom TecTe BTOpad rapMoHMKa (TouHee, HeJau-
HeMHOCTBb BTOPOrO IIOpsi/iKa) NPOM3BOIMT MHTEPMO-
AYIANMOHEBIE NIPOAYKTHL ¢ dacToramy 1 u 29 kl'n
(pyc. 4), a TpeTbA rapMoHMKa, TO eCTb HeyeTHas, CO-
sgaeT IM nponyxTe! ¢ wactoramu 13 1 16 I'iy (puce. 5).

BepnyBuincys xk TmabamiiamM mawabix Ha puc. 1 u
puc. 2, moxHO 0e3 Tpyaa 3aMeTuTh, 4910 3HadeHMe
THD or 0,4 % o 1,88 % BcAxuit pas rnoaydeno 6aarc-
JapsA ZOMMHMPYIOLLIEA BTOPOM TapMOHMKe, ¥ [IOTOMY
ocreperatrecsk ungp THD B macrnoprax Ha anmapa-
Tbl, T/l€ TTOJHOCTBIO UTHOPU pyeTeA MHPOpMaluA 0 3a-
MOJTHEHMM CIeKTPpa M XapaKTepe craZaHuA ypoBHeH
KakA0% rapMoHu&l. B aToM cayuae npu oaMHaKOBBIX
imndpax THD noasnocTeio MackupyeTesa BecbMa pas-
HBI XapakTep «XBOCTa».

T'nsAnyB Ha BeJAMUYMHBI COCTABJAIILMX CIIeKTpa
MOXKHO YBUAETH, K4K B OJHMX cXeMaX €CThb BO3MOM-
HOCTB HelJyDOKoM KOMIIeHcallMM OZHMX FapMOHMK U
HMKAaK He [10/]aBUTDb (CKOMITEHCUPOBaTh) ApyTrie, B IpY-
IMX cXeMax HabmarogaeTcs criaj rapMoHNYeCKOTO «XBOC-
Ta» [IPAMO-Taky No y4eOHMKrY. BOZMOXKHO Takoe mo-
BejleHMe ABJAETCA NpUUNHOH cyOBEKTHBHOIO BOC-
OpuATKA ToHaJAbHOro Gamanca (au zeGanaHca) pas-
JIMYHBIX CXeM, YTO HMKAK He BBIYMCJIUTH C [IOMOLILIO
MBMEepPEeHN 4aCcTOTHOrO AMara3oHa.

CybpexTHBHOE BOCHpUATHE MOeT ObITH Ha ca-
MOM Jlefle CO3JaHo IlepeBecoM COCTABJIAIOMMX HA YPOB-
He IIIyMa (Zaske BeCcbMa MaJsoro) B TOM uam mHoMU obaa-
CTM YaCTOTHOTO AMATIa30HA UM COOTHOUIEHMEM MEMY
cob0olt rapMOHMYECKMX COCTABJAAKIIMX, M BOBCE He
OTKJICHEHMEM YacTOTHOM XapaKTepUCTHKIK 0T IIpAMOK
smuaun. [TocrenHee-To BBIIepsKaTh Ha OlIpelleIeHHOM
y4acTke Kak pas Tpylda He COCTaBIAeT, Bellb Kai-
ObIi M3 HaC cJabillaj TPaH3uCTOPHBIM yeuImuTellb
C TIPU3BYKOM KeCTU } JaMIIOBBIM C NpUTYILIeHHBIM
CKYUYHBIM 3BYKOM, XOTf BCAKMI pas uMX «4HaCTOTKa»
6bl1a POBHOM, HO BeAb 3IBYYAJM-TO OHM He pUBHO!

Bra/Beikn
HIYHTHUPYIOLIET0 KOHAEHcaTopa

Tlpu BrJIKOUEHMM M BBIKJIOYEHUM MIYHTUPYIOLIEro
KOHJIeHCATOPa B KaTo/e KapTHHAa MCKAXXeHMUI Ha 3K-
pae aHaJIMBaTOpa CMEKTPa MeHAETCA pasuTeIbHBIM
obpazom. X0T#A 3Ta OnepaiMA BbINIAIMT IIpUMUTHBE-
HOM, O/lHAKO OHA 3aMEeTHO MeHseT paboume xapak-
TepUCTHEY TpHoaa, Eeam ol BRIOYUEH B cXeMe C (oMK-
CMPOBAHHBIM CMellleHMeM MJM KaTod 3alIYHTMPOBAH
KOHZIeHCATOPOM, CIIpaBOYHble aHHble Ha yCUJIeHNe,
CONpOTMBJIEHME Iy (BHyTpPeHHee AyMHaMMuecKoe CO-

+VE
o vE
-VE
0dB
-20dB
-40dB

-60dB ;; yacToTa — b
_80dB-_L~LIIl‘J)ILl‘l}IIIJJAAALIIIIIIIl

i
I
5K 10K 15K 20K 25K 30K

Puc. 3. Cmecs 1:1 eurnagor 14 kTu u 15 wl'y, Kamgpil Ges
uekamenuil. Boepxy mnpefgeraBieHa KapTHHa Ha OKpaHe
ocpuiiiockona B pasmephoceru V/mS. Ilpu toMm. 4To TecroBmle
CHPHANBE CBODOAHDbI OT MCKAMEHIIN, BEPXHAA 1 HUXHAA ornbaoman
Y 3aMeTHO MCKaMKeHbl, oYenuano baaroaps HeJMHEeHHOCTH oc-
uMaorpaga.

Bumsy npegceraBiieHa kapTUHA Ha DKpPaHe aHAJUBATOPA CIIEKT-
pa B pasmepHoctH nB /Kl 3aeck Golee MouATHO, YTO MCKaxeHnH
BO BXOJHOM CMIHAJIe HET OJlarofapsa BuICOKOM maGupare ibHOCTU
aHaJIu3aTopa U Jorapudmudeckoit mxagte, Wrada ¢ raybunolt
-80 IIb coortrercrayer 0,01 % wuckaskenuit, Torga Kak HA dKpaHe
Aade TPeHMPOBAHHBIM INIaz cnocobeH 2aMeTHTb HCKAMEHUS HE
pansiue 2 %, pa u To Ha npocrolt cuuycoume. Ha ciaoskibix curia-
Jax 9To eiie cioiHee yBuaeTs, Ha skpane ocmuaiockorna mMoskHo
SACHO YBHAETH KeCTKOE KIMMMMpOBaHUe (0TCEYKY, orpaHMUexue)
WAN BeIOpoc Ha CTYIICHYATOM CHMFHAJE.

804B T [ qacToTa '—"-‘—"’
i 5K 10K 15K 20K 25K 30K

Puc. 4. Cveen 14 1 15 &' [IPY YeTHBIX rapMoHurax. Ormerere,
KaK 4YeTHbie FAapMOHMKM €O3JAKT GoKoBrle moJocsl (KoviGuua-
LMOHHbIE COCTAaBAMIOIIIME), YHaJdeHHbie OT TEeCTOBBLIX CHPHATOB.
OueBnlHo Nogo0Me ¢ AMAIATYANBIM neTekTuposannem (AM), mo-
Ka3bIBAIOINMM, Kak Bobiienaetrcsa ormbaromad 1 kT npn Hecymei
15 kT'1| mocpeAcTBOM AMOJHOr0 AETEeKTOpa.

Koseuno, npy cuiicHOM OPpanuYeHny, MOKa3aHHOM Ha Bepxuel
ocuiaiorpamme, obpazyerca ropazno Golablile KOMOMHALMOHHBIX
ToHoB. JIN npocrorsl Ha clleKTpe M3oGpakensl TolbKo JBe Goro-
BBIX FOJOCHL

+V]

i il
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BOKOBAH
1 6KFH noJoca

BokoBasy
3l oeg

Puc. 5. Cmeen 14 n 15 kT 0pu HeueTHMX rapMoRMKaX.
HeyeTHpie rapMONMKH CIPYNTIMPOBANMCE PAJOM C TecTOBRIMM
cnraazamu. Ipn xeerkom orpagudeHuu o6pasyeres ropasio 6olnsine
cocrapraonux. Ombaomaa mogobua dyukmmn Becceaa (xapak-
Tepueruka rpedendaroro hnasTpa), a Takwe crekrpy hazo-dac-
torHoit Moy rauuu (FM). Jna mpocrorsl Ha creKTpe n300 paie el
TONLKO jBe GOKOBLX MOJOCHI, 00PA30BAHHBLIX HEIUHEHHOCTHLIO
TpeThero mopamia.

BectHuk A. P. A.

CneumnaAbHbIM BbINYCK



[IPOTUBRIEHME) U KPYTUZHY yCue-
HuS $ BITOJHE TIPUTOAHBI JJIA pacye-
TOB. Ec/iut KOHIEHCATOP OTKJIFOUEH,
TO I'y ¥ S UBMEHATCHA M BecbMa 3Ha~
YUTETLHO.

Bonwmmuuerso gymaet, 4T0 pe-
BMCTOP B KaTOJe, He 3allYHTUPO-
BaHHBIE KOHJEHCATOPOM, JIMINDb
co3gaeT AoKadbHYK oBpaTHYIO
CBS3b, JIMHEAPUIYIOIYIO ToBee-
HMe ¢XeMBl 3To ITpaBda, HO He BCH
1npasga. B TOT MOMEHT, KOTAa yCu-
JIeHue ocraercs IpeskHUM, BHYT-
peHHee COIIPOTHBIEHMUE JIaMIIbI
BO3pacTaeT, a KPYTU3Ha ee Ma-
naer*™.

K npumepy, aamna 6SN7 ¢ ka-
ToAHLM peaucTopom 8§00 On name-
HseT CBOe BHYTPeHHee CONPOTUR-
JIeHME Iy, C 7,7 kOm o 23,7 xOm —
Bomee yem B Tpu paza! OxpHoBpe-
MEHHO C 2TUM KPYTH3HA Ilafgaer
Takye BTpoe, B pesynapraTe au-
HeHOCTh JIaMIIBl 30POBO YXYyA-
1IaeTest; 9To MoKoCHO pe3KoMy Ia-
JEeHUEO BMMCCUM,

B cxemax ¢ mesxrackanuoit RC
CBA3BEQ NOCAEACTBUSA OT TAKOIO BOT
OTKJFOUeHUA (MIIi HelIOAKJIOYeHN A
M3HA4AJbHO) LIYHTUR YIOero KoH-
meHcaTopa BecbMa OLWIYTMMBI U
revasibHBL. YTobb! paboraTh ¢ HU3-
KMMMU UCKAKEeHMAMM, TPUOAY Tpe-
fyeTcsa Harpyska B aHOje He Me-
Hee yeMm B 3-4 paza Goablias ero
BHYTPEHHEr0 COIPOTUBIEHUS Ty,
Tak kaxk npu RC cBaAsx MmMexny
KACKAZaMY Harpy3Ka JaMIIbl IIpes-
crapasieT coboi IlapasienbHoe
coepuHeHMe AaHOTHOIO PEe3UCTOpa
¢ CeTOYHLIM COMNpOTUBICHMEM
YTedkM CJeAYIOLIero Kackaaa, To
B TOM CJydae U BrpsAMb He MHO-

ro ceobonpl B Jiese yBeJInHeHUsA
HarpPy3KM B aHOMHOWN L1eIIN JaMITh
(32 MckIOUEHMEM pasBe 4TO M-
Tarolllero Hanpsbrenua B+, uro co-
3nacT rnpobieMbl BO BCeM YCMJIM-
TeJe***,

Korza BbI yHasisere KOHAeHCa-
TOp, [IpeXie YAOBJIETBOPHTENLHOR
COOTHOIIIEHMe HATPY3KM B aHOJe
K I, CTAHOBUTCA ropazfo MeHee
IIpMeMJeMBIM, TaK KaK Tellepb
BHyTpeHHee CONPOTMBIEHME Ty
0Kaz3aJIOCh BTpoe 6Bosablle, 4YTO
SKBMBAJEHTHO PasBOPOTY JAMHUM
Harpys3KHM 10 Y4COBOW CTpelKe M
XapakTepugyercsa Sonmbulelt He AU~
HellHoeThio. O6pa3oBaBUIaAACH JI0-
KadbHasa oBpaTHasA CBA3L 10 TOKY
CcTapaeTCs KaK-TO JMHeapU30BaTh
OTY HEAMHEWHOCTD, HO YTO MOMHO
I104esaTh, KOTZa JIMHUSA HAarPY3KU
II04TH BepTUKAJIbHA ¥ MT0JOBMHKA
CHHYCOMABI Ha 3aKpLITHE 3aX0auT
B 0YeHb HeJHeNHHYI0 00JacTh [Ipi
MaJIBIX TOKAX.

Binanme Ha HMCKaAKeHUA

Bee 310 mmeer xaracrpodu-
YecKoe BIMAHME Ha BeCh CIEKTP
MPOAYKTOB MCKaKeHMit. Tereps
naMIa npuobperaeT Npucymme e
MCKAMEHUA, KOTOpLIE YaCTUYHO
BHITPaBIAIOTCH OOPATHON! CBABLEO.
OTo paske MOMeT IIPpUBeCTH
K YMeHBIIRHUIO0 BTOPOW rapmMoHM-
KM, HO He criocoBHO CrIpaBUThCSA
C BBICIIMMM TI'apMOHMKAMA, KOTO-
pule GeayaepsxHO BelpacTyT. Cyas
110 TabIMYHBIM JaHHEIM, 2T0 He Tak
O4eBMIHO, HO BCe-TaKu Mbi ¢ Mo-
ToM IbITaemcest oboitues Ges RC
CBsI3M MENKAY KaCKaJlaMM 3a Mc-

KJE0UeHueM 0OBIYHOM ByXKacKad-
HOMM CXeMbl, I'Jle B caMom JeJe
YPOBEHL BLICUIMX FapPMOHMK BeCh-
Ma OHIYTHM. X OTS MBI HE 3aHMMa-
JChk M3MepeHMeM MX cllenyalb-
HO {[IBYX K4CKAI0B, BKJIOYEHHLIX
ApYr 3a ApYyrom), HO KOTjla cXeMa
cocTaBJieHa M3 KacKaJl0B ¢ HelllyH-
THUPOBAHHBIMM KaToXaMM, TO CyM-
MapHble IIPOAYKTH HeIMHEeNHOCTH
OKasyTCs HECOMHEHHO BBIIIe, YeM
HaMepsHO Ha ofiHOM Kackaje. Cxe-
MBl ©e3 IIpAMOro BKJOYEHMs pe-
3UCTOPa B AHOH, TO €CTh Pas3Jind-
Heie SRPP, u-noBToputeni mu
¢ TPaHC(OPMATOPHON HArpy3Ko,
Jlasike BHEIITHE BLIMJIAAAT IIpeArIoy-
TUTeJIbHEN,

IInaBHOe cHMMKEeHME YPOBHS
BBICIIXX TFapMOHMK ocofeHHO 3a-
MeTHO Ha CXeMe ¢ TpaHcdopMa-
TOpHOM Harpyakoi. BoazMmorxHO,
BOCIIpMHMMaeMast Ha CJIYX «HATY-
PalbHOCTBE» M «IPAMOTa» TPaHC-
dopMaTOpHONR CBA3KM Kak pas
B 2TOM M KPOeTCs, eCaM II0CMOT-
peTh Ha XapaKTepUCTHUKY CIIeKT-
pa. Hosxanyit, aTo cament «kpa-
CUBBI» XBOCT FapMOHMK, BUIIeH~-
HbIA MHOH, IPAMO TOYb-B-TOYb KakK
B crpaBouHMkax ¥ kKHurax RCA,
[a M aMILIUTYABI COCTaBJAIOIIMX
MeHbIlle, YeM V pyTUX cxem. Hy-
Ka, MoIpobyliTe HaTH CXeMy Ha
TPaH3UCTOPE, KOTOpLUT OBl AaBas
50 V RMS na Beixope ripu 1 9 nc-
kaxceHmit Oea obparHoit cBAzM!

II'podonrcenue cmamovu u obe-
wanHbte cxemnt 6 Ne 6 «Becm-
HUKAY.

** 370 enenyeT us o61Ieu3BecTHOR POPMYNbl =Ty S, Hpoussenesne COMHOKUTENEN MOMKET 0CTABATHCA [OCTOAHHBIM, HO CAaMy MEOMUTEAN
MOTYT MaMeHATbes B Moboit nponopusu. BhiBog Toro diaxrta, 9To youlleHne He MSMEHAETCA, ClleflyeT uad mpoctoro usMepeHud Upyy/Ugy
flapaMeTp YCUIIEHUS eCTh exBa Ju He eNuICTBEHHbUI, MaMepuTh KOTOPBIA HANpAMYIo, He COCTaBAsSeT TPYHa. — [Tpum. ped. «Becrmruran.
o [[onokuM, YTo ruTanme kackaga +300V, a Ha anome +150 V, nipu srom Ry = 20 kOM. Mbl MoskeM ero DesHaka3aHHO yBeNMIUTb BJBOE ¥
MpK DTOM He NaMeHUTb Ua = 150 V|, Ho TOrma HanpsxceHue NUTaHUA fosukHo BodpacTy o 7,5 mA x 40 kOm + 150 V = 450 V. ['ne ero BaaTs,
na eule OTQUILTPOBAHHOE — B 8T0M U OYAYT 3aknoyarbed npobnemsr — [Tpum. ped. « Beemnuxan.

BectHuk A. P. A,
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KAK PABOTAKT

JBYKOBbDIE
TPAHCOOPMATOPEL

GA Ne 1/92 Norman H, Crowhurst

OBOPAT, 3HaKOMCTBO TIOpowAaeT npespenue. f Gul ckazas, yTo npes-
penue noposkpaeT 2HakoMcTBo! 1 Havas paspabarhiBaTh TpaHe-
hopmaTOopEr ¥ Apyrue dJIeMEHTH! ¢ «KeJe3HBIM» CepledHuKoM
Gonee 60-Tu et Hasaz. Tak 4TO BOIpPOCHI, KOTOPBIE MHE 3afa-
07T, IIOMOrakT MHe BUIEThb B CpenHeM 4eJIoBeKe HeJOCTATOK NOHUMAaHUSA
OTHOCUTEJBRHO TOTo, KaK OHMU palboTaloT, Torza Kak MHe 5TO «0YeBUIHO»'
IMepBuuHas MHAYKTUBHOCTD, MHAYKTUBHOCTD PacCeAHUsA, eMKOCTh 06-
MOTKM, Kak 2TU BeJIMYMHBI pearMpylT ¢ MMIeaHCOM JaMI U ApYyTUMMU
aJleMeHTaMy CXeM, HallpuMep, TPOMKOIOBOPUTEIAMM UM MUKPOgUHA-
MM — ocTaeTcd IIyDoKo#i TayiHoi OaA DonbIUMHCTEA ayauoduios, B TO
BpeMa Kak MHe 3TO 3HakoMo. Tak YTo A HauHy cHadalda, KaK KTO-TO
npegnosun Amuce B Crpane yypnec.

Teopua rTpancdopmaropa

Crauyana cxeMa, kyZa Bwt nopwidrouaere Ball TpaHcdOpPMATOp: Mbl
MIeadusUpYEM KaK ee, Tak U ero; 3aTeM Mbl PACCMOTPUM HellocTaTky 060~
ux. Besge, rie Bel nocraBure TpaHcdopmartop, oH paboraer orT compo-
TUBJIEHUA MCTOYHUKA HA CONPOTUBIESHME HATPY3KHU.

Haunem co Bxofa: mMuxpodoH MK JE060e pyToe YCTPOMCTBO B KayecTBe
MCTOYHMKA TIOAKJIOYEHO K NepBu4HO) obMoTKe TpaHcdopMmaTtopa. Meroy-
HUK MMeeT collpoTuBJaeHMe. Bropuunaa obMoTKa NOgKIIOUEHA K JPYIOMY
corpoTuBIennio. Bo BpemeHa JaMmII 310 GbLTIO ceTra, Tellepb 2T0 MOMceT
6eiTh uTo-HUBYAL ApPYroe, BpoAe Hepexora Saza-sMuTTep v TPaHIMUCTO-
pa, MAM faske BOJBIIMI MMIlegaHc, HeM ceTKa JIAMIIbl — [OJIeBOM TpaH-
auctop (puc. 1).

Mesxracxkagasle TpaHcthopMaTOpPsl Telepb He OYEHL-TO B MOJE —
¥ BepHO, MMEKTCH Mydiue crocobbl — HO TaM, TIe OHU UCTIONb3VIOTCH,
OHM ZOJKHBI PaboTaTh aHAJOIMYHO! MeXY JBYMA paldMuHbLIMU COTIPO-
THURJICHUAMM (MMIIeTaHCAMM),

8 'yl

Puc. 1. Pazntuunste «Harpyakus, K KOTopsIM HONKIIOUEH BXONHOH TpaHcopMaTop: a)
CeTKa JaMIibi, BLICOKMII MMMIEJaHC, OTCTYTCTBHME AKTHBHOTO COMpOTHBAeHN:A, Heboanian
eMKOoCTh, b} oMuTTepHBI nepexol TPaH3MCTOPA, MMEOLUNI HU3Koe. HeJMHEliHoe CONpo-
THRJEHME, ¢) NOJIeRON TpaHsmcTop: jame GoJiee Bbicokoe compormpicnue u Gosee Hu3Kad
eMKOC(Th 4eM a)

mayuw. Ped. Glass Audio.

- 1

3ma cmamvs 6bLra, seposm- |
HO nocaelHew, HANUCUHHOU
Hopmanom Kpoyxepcmom, u
MblL mewamaem ee 6 NAMAML
O HeM, HECMOMPS HA MO, YUMo
OH He 6036PUWAACA K HANUCH-
HUM0 emopol uwacmu.

B caedyrowem evinycxe GA,
MbL Mepenewamaem €20 CMa-
mero uz AE, xomopaa uana- |
YAABHO NOAGUALCH 6 anpese
1957 (c. 54) xax ceoezo poda
npodoadcenue,

Cwm. nexpoaoz 6 GA 1/91, c. 35
dan buozpagpunecxold ungop-

Beixonasie Tpascchopmatopst
paboTarT OT COMPOTUBJEHUA HC-
TOYUHMKA, KOTOPBLIM MOYKEeT ObITh
TpHMOL, IEHTON, HEUTO CpelHee —
nofo0HO NeHTOXY MJAM TeTPOony,
paboTapilleMy B yIbTpaMHeHOM
pessume uiam aro-aubyns eute. Mx
padpaboTka MoKeT OBITL YCAOK-
HeHa TaKMMM BelllaMM Kak KJIacc-
AB, HO MBI TIPUZIEM K BTOMY TIO3MKeE,
Bce ony mopkrouensl K CotpoTus-
JIEHMIO, KOTOPOe MBI CUMTAEM aK-
TUBHBIM, HO BoJ1ee BePOATHO, YTO
3TO OfH4 MM GoJlee 3BYKOBBIX Ka-
TyHIeK T'POMKOTOBOpPHUTeJeH, UK
MoYTH BCe, YTO YIOOHO, KpoMe aK-
TMBHOIO CONIPOTHBJIeHUA!

B reopunu rpascdopmaropon
TIOHSTVIe MCTOMHMKA BRIEOYaeT B cela
TIOHATHE «TeHepaTopa». 1paHcdop-
MATOp BUIMT HTO KaK MCTOYHMK
«CUTHaJIa» (3BYKOBOLO), C KOTOPLIM
nomxHa paboTaTh BCs OCTalbHaA
cxeMa. CoosKHBIe TEOPUU IIpefiiIa-
TalT BbIOOp BKBUBAJIEHTOB TeHe-
paTopa; MCTOYHMK HalpAKeHUA
nay Toka. Kaskabiil U3 HUX ABJA-
eTCA TOAXOAIMM B PasIMUHBIX
curyaimax. Ho HavyHem ¢ meTod-
HMKa HaNOpsAXeHud, OH Mpouie
B IIOHUMAHUM.

OTrcyrerBue
MarHUTOABUKYIUEN Cuabl®

Puc. 2 nokasblBaeT cxemy, MC-
TIOMb3YIOLIYE BKBUBAJIEHT IeHepa-
Topa HanpsKerns Cumraercs, 4To
BHELIHAA 10 OTHOINEHNES K TPaHC-
opmaTopy cXema COCTOMT M3 5K~
BUBAJEHTHBIX CONPOTUBIASHUH
(fosaKe MBI 310 pacluileM TIoNHEE),

CrTpouHas «I'» -— 3TC CONPOTHUB-
JIeHMe MCTOYHMKA, B TO BpeMs Kak
IpOINICHAA «R» — HarpysKa Ha Bbl-

xoge (mHorma ynofHO NoMeHATh UX

* MarsuToABuKywias cuna (M. 4. C) Wiu HAMAaTHWYMBAIOMEAA culla (H. ), CKaJIAPHAA BellMUnHA, XapakTepuaYOIIAR HaMarHuyuBaomee
AelicTBUE BNIEKTPUMECKOTD TOKA, MPOXORALLErc 0 BUTKAM KaTYUIkK C JKeJe3HbIM CepRedHuKoM. VaMepaeTcs B aMiepaX Wi aMiIep-BUMTKaX.
Eecnv npefnosiosuTh OTCYTCTHUE TOKS B BUTKAX, TOIJa B MIEA/IMGUPOBAHHON MOAENM OCTAETCR ONEPMpOBATh JMliL WMAenaHcamu, — [Ipum,

.

ped. «Beemnuicanr,

BecTtHMK A. P. A, 29

CrneumnaAsHbiK BbiNyCK



WieanbHBL
r TpaHcpoOpPMATOR

[Tk

Puc. 2. 9xpupasentnan cxema TpaHc-
¢ropmaTopa, paboTarollero or MCTOYHUKA
ganpakenusd Ha Pe3SMCTUBHYIO Harpy3ky.

R — 3nayenue (PAXTHUECKOro COIPOTUB-
Nedna HArpy3Ky, npusejeliHoe k HepBud-
HOYl 00MOTKE, I — CONPOTHBJACHME MCTOH-

HUEK3 B NEPBAYHON uenu

mecTaMy), Mgl HauyHeM € 3TOTO U
OfBLACHMM, YTO KasKJag YacThb 03-
HayaeT B TUIIOBbLIX CXeMaX.

Ham we moctyneH copepilleH-
HBIA TpaHCOPMATOpP, HO Mbl MO-
sKeM TTOHATH, UTO PeaNbLHBIN C pe-
anbHbIMK HederTaMy, BRIOUYeH-
HBI COOTBETCTBYIOLIMM 00pa3zoM,
Jy4ime copepllleHHOro. JTax, uTo
crenan Gpl COBepIIEHHBI TPAHC-
popmaTop?

Jaske 3T0 MHOT#E MJI0X0 NOHU-
MarT, Tak YTO NPOCTUTE MeHHA
3a ypoOK, ecJyu Bl ero y»xe sHa-
eTe. CepJleyHUK COBEPIIEHHOrD
TpAHCOPMATOPa HEe MCIBITHIBAET
HelicTBMA HAaMarHMUYMBAIOUIEro
toka. CumTaeTrcs, YTO »TOTO TOKA
rpocTo HeT. PaxTuecKkan nepsyud-
Ka NoTpebisaeT KPOLIeYHb HaMar-
HUYMBAKLUA TOK [J17 yCTAHOBJIE-
HuA HanopAKeHUA Ha oBMOTKe.
Ho TeopeTuyeckyu coBeplleHHBIN
TpaHC HaeT HaM OTCYTCTBMe Ha-
mardyuusanus. [lepsuynsle 1 BTO-
pUYHble HaNpmxeHus Henocpen-
CTBEHHO MIPONoPLUMOHAJBHB! UX CO-
OTBETCTBYIOINMM 4YMCJAM BHMTKOB
{puc. 3).

> 4
20V ” 1V

[
2000 BuTkOB

. J
100 Burkos

Puc. 3. Mpeanuundi TpanchopmaTop
ofiecrreunBasT TOIbEKO ITE€PLNAYY HAIlpiaANKe-
Hua n cBoGoleH 0T HaMarKn4uEBajrollero
RelicTBUA TOKA

CoepineHHbIN
TpancopMaTop

Tenepk HacTyHaeT TepPBBIH
caoskupt momenT. Iloromy wuTo
TEOPETUYECKHM B COBEpPIIEHHOM
TpaHcdopMaTOpe UMEHHO 3TO «OT-
CyTCTBYME» HaMarHWYMBAHWA IIPO-
ussoguT Tpebyemoe YUCIAO BOABT
Ha BUTOK {MJIM BUTKOB Ha BOJIBT),

2000 BuTKOB 100 BuTkOR

20v 1 1] |20 Om
1)
. 4

nopobHo MogKIL
000 Om

Puc. 4. Uepsuunaa obmoTra noTped-
aser 2,5 mA npu 20V

TaK YTo MPUCYTCTBME TOKA B ABYX
OBMOTKaX HOJKHO OBITEH COBEpLIeH-
HO cBajsaHeupoBaHo. Keam B ofHOM
06MOTKe HeT TOKa, TO €ro HeT #
B Apyros. Mbl uMeeM TOJBKO Ha-
NpAKeHusd, Ho He TOK.

IIpenmonoskum, KosddpunyuerT
TpaHcdopmatu pases 20:1. Wraxk,
ecsM Ha ofHo# ofmorke 20V, TO
Ha napyroit — 1 V. Teneps npep-
rosnoskuM, 4ro BrOopuyHas (1 V)
oBMOTKA TOAKIJIOUEHA K CXeMe,
roTopad norpebager 50 mA. 3To
poJKHO 6biTe cOanaHcHMpPOBaHO
NEPBUYHBIM TOKOM B 20 pas3 MeHb-
myM (M0 KOJMHEeCTBY BUTKOB), TaK
YTO e pBUYHAA NOJKHA [OTpeduTb
Tok B 1/20 or 50 mA, yTo cocTas-
aser 2,5 mA. Jasalite unTepripe-
THPOBATL 3TO B TepPMMHAX MMIIe-
naHea.

ConpoTuBjieHne HArpy3KM, r1o-
Tpebusromiest 50 mA nmpu 1 'V, non-
sKHO ObITh 20 Om. YTobet cbaman-
CHMPOBATE 3T0, MEePBUYHAA HoTped-
aneT 2,5 mA nipu 20 V (puc. 4). Ta-
kum oBpa3oM B ITePBUYHOK 3TO
BRITIAAUT kak 8 kOm**, uto B 400
paa Goapiue 20 OM BTOPHMUHO! Ha-
TPY3KHM, BBHISLIBAIOIIEN 3To.

Wrak, coBepiieHHBIM TpaHC-
hopmMaTOp YMHOMXKAET CONPOTHBJIE-
HMEe Ha KBaJIpaT OTHOIIEHMA BUT-
xoB. HanpsskeHue yMHOMKEHO Ha
OTHOWIEHKE BUTKOB, & TOK JeJuT-
¢S Ha OTHOLEHue BUTKOB. B neli-
CTBUTEJLHOCTY OH CKOpee TpaHC-
bopMupyeT COnpoTHBIEHME, HEM
HalpsAKeHne wiu Tok. Vsmenure
BTOPUUYHYE Harpy2Ky Ha 40 Owm, 1
nepBuYHasg GyzeT BLIIIANETh Kak
16 xOm BMmecTO 8.

IIpuBexenue
K IepBUYIHOM

Kak Mbl yBUZMM TI03%Ke, COBEP-
WeHHBI TpaHCcOPMATOP TpaHC-
opMUpyeT peakTUBHEIE 3HAUESHUA
TUIIA MHOYKTUBHOCTH ¥ eMKOCTH
rakum ke crocobom. OH Takxe
paBoraeT oboumm criocobamu.
TOJILKO 4TO Onucat Haubolee ove-
BUIHBLI: OH OTpa’kaeT CONPOTHB-
JeHMe Harpys3ku oBpaTHO yMHO-
SKeHHBIM Ha KBajpaT OTHOINEHMH

** Ya snemenTapHoil apudmeruki: 20V 1 2,5 mA = 8000 Om. — [Ipusm. ped.

2000 Om
nofobHo
5 Om Bo

BTOpUYKE 20 0M

olo

20:1

Puc. 5. NpeoBpazonanme mmneganca
neficrsyer 8 obe croponsl. Cornporubies-
Hue MCTOYHRMKA TakMe NoHukeHo B 400
pas mpy ycI0BMM, 4TO OTHOIUeHMe 4MCIA
BuUTKOB cocrabager 20:1

BuTkoB. OH TaxsKe U TaKuM e 06-
pasoM OTpaskaeT CONPOTHBJIEHME
MCTOYHMKA BIiepe], Ha CONpPOTUB-~
Jenue Harpysku. udpel moryr
MOAICHUTSD, YTO 3TO 03HauaeT {puc. 5.
PeanpHas Harpyzka B 20 Om or-
parkaercs Ha riepBIdKY kak 8 kOm,
T, 8. yMHOKEHHAA Ha KBaJpar 0T-
HOLIEeHMA BUTKOB, pabBHBI 400 : 1.
IIpennonoskmum, 4UTO Ienb aHOIA
(M <TO ABJIAETCA MCTOUHMKOM IS
MepBUYKM) dKBMBaJeHTHa 2 KOM.
BenuumHa B3ATa Kak npumep, Ha-
IPY304HbIe JIMHUM JaMIIbl coobmar
Bam mcTunHoe sHadenue. TpaHc-
dopmaTop nesaaeT Tak, yTo 2 kOM
BHIrAAAT Kak 5 OM Ha BTOpUY-
Hoit — »sTo 2000, noxeJsieHHble
HA KBAJpaT OTHOUIEHUA BUTKOB.
B neaax paspaboTku panee
yaoBHO AymMaTs O COBepPIIeHHOM
TpaHcgoOpMaTOpe Kak O IepemMe-
LIEHMM BCETO «Ha ONHY ¥ TY XKe
CTOpOHY», ecau Onl Takas ObLia.
ITocae sToro cradem nyMathb O TOM,
Kak gedexTsl peasbHOTG TpaHC-
copmaTopa BIMANT Ha ero paboTy.
Hama Harpyzka 20 Om, Kak 5o-
TOBOPHIMCEH. EC/M Mbl OTHOCKHM BCe
K nepsuydKe, T0 3To 8 kOm. Me1 gy~
MaeM O MepPBUYHOU UMHIYKTUBHOC-
TH, MHIYKTUBHOCTHM pPacCesHuHA,
eMKOCTM OOMOTOK, ONTHMaJbHOM
CeKIMOHUPOBaHMUM, KAK YIPaBJIATD
CTIeLIMANBHBIMM BLIXOMHBIMM Kac-
xagamy, ofo BCeX »TUX BeliaXx,
[IPUBOLA BCe K MepBUUKe.

910 3T0 03HAYAET

Bepremces x puc. 2, nosTopex-
HOMY Ha puc. 6 ¢ HeKoTopBIMK 0~
riosHeHuAMK. [lederThl peasbHO-
ro TpaHcdopMaTopa HOMEUIaoT
LOTIONHUTEeAbHBIE DKBUBATeHTHLIE
«KOMIIOHEHTBI» B CXeMy HeCKOJb-
kumu crnocobamu. CHauana Mbl
onpeneauM MEepBUMHYI MHIYK-
TUBHOCTE. 3T0 TOK, COSCTBEHHO ¥
co3llaiMi TNepenavyy sHepTun
U3 MepBUYHOM BO BTOPUUHYIC 06-

BectHnK A. P. A,
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Puc. 6. Opaa uz BoamomnLIx hopM SKBUBATEHTHOM cXeMbl peajnHore Tpanecdopma-
Topa. R u 1 umetor snwayenue us puc. 2. L, — MHAYKTUBHOCTE NepBUYHOi ofMorkm. L, —
HHAYETUBHOCTL paccednuna, C; — eMKOCTH nepBmuHoil odmorku. C; — emrocrs BTopuy-
Holi o6MoTEM, Bee 3paveHus npusefednl K MMepBUYHOIN Iernu.

MOTKYM, HO B3aMeH HaMarHuMBa-
WU CepaedHMK, ¥ THOpOsKIAAIo-
LM TIOTepH, OH B HAlleM CcoBep-
HIeHHOM TpaHcdgopmaTope oTCYT-
CTByeT. 3TO IOXOKe Ha IIyHTUPY-
OUIYIO MHIYKTUBHOCTL MEMX Y uc-
TUOYHMKOM ¥ Harpy3KOA.
ITpucyrersue sTOTO TOKA MO-
sKeT uMeTb MHOro adyeKToB, HO
noka Mel GygeM ayMaTh 0 HUBKO-
YacCTOTHOM CKJOHe, a B ApYyrue
ripobiiemel, 0By CiaoBIeHHble HAMAr-
HUYMBAKIIUM TOKOM, BHUKHEM
nozoxe. Ha oTmerxe B -3 b un-
OYKTHBHOE CONPOTUBIEHUE [ep-
BUYHOM OOMOTKM paBHO HapaJ-
JIeNILHO COeIMHEHHBIM CONPOTHURIIE-
HUAM UCTOYHMKA M HATPY3KU.
CmoTpuTe, 4TO 3To OzHauaer!
IIpepnosaras, 4TO MCTOMHUK —
2 kOwMm, a Harpyska — 8 kOwm, ma-
paniespHOe COedAMHeHMe M3 TeX
Byx pucyHkoB gaeT 1,6 kOm —
HEMHOTO MeHbllle MCTOYHMKA. VIH-
AYKTUBHOCTD, UMEOILAA Ha YaCTo-
Te 20 'y conporusaenue 5 1,6 kOwm,
npubmasuTessHO paBHa 12,75 .

Jdonoxaureabuas
OCTOPOIKHOCTD
npu paszpadorke

Tenepr NPennofosKuM, YTO
TOT ke CaMblif YCUJIMTeJb UCTIONb-
3yeTesA ¢ TIeHTOA0M UAM TeTPOAOM,
KOTOpBIT Mo-TipeskHeMy pabortaeT
na 8 kKOM-HY HarpysKy, HC BHYT-
peHHee CONPOTUBJAESHUE MUCTOUHU-
Ka paBHO (CHOBa Te HATpY30YHbIE

Jgmayn) 100 kOwm, uTo B napannens
coctaBuT okono 7,4 kOwm, He Ha-
MHOTO MeHbllle HarPy3KKu. OTO 08-
HavaeT, yTO [epeXo; HAa TIEHTOX
WM TeTPOoJ, OTOABUHET TOUKY -3 B
Y TOTO 3Ke caMoro TpaHChopMaTo-
pa Ha 92,5 T, uro, coryacurecs,
ABJMASETCA COBEPIHEHHO Pa3IMUHLIM
B CPaBHEHUU C TPUOZOM***.

Ecay BBICOKOYACTOTHBIA CHJIOH
06y Ca0BIEH EMKOCTBE) OGMOTKHM, TO
apousoiio Obl TO Ke caMoe or-
pasnuenue. 20 xl'u-oBuii chag
(B mepBOM cJlyuae) Terepb OMNyC-
Tuacs osl 7o 4,3 x'****. Ho ecom
BY-cnag obycnosien Tofibko MH-
OYKTUBHOCTHIO paccedHusd, TO Xa-
PaKTepUCTHKA MOsKeT OKaz3aThCA
Bosee npumuHou. Kak Tak?

Mer goBepemca Ao NoOBeneHUA
TpaHcgopMmaTopa Ha BY nozanee,
a ceyac MHAYKTUBHOCTL pacce-
AHMA NPUBOOMUT K cmaay B 3 gb,
korga ofuiee MHAYKTUBHOE CO-
IIPOTUBJIEHUE PABHALTCA TIOCJAE-
JoBaTeJbHOM cyMMe r U R, a He
napasieabHot. [lepsuunan uaayk-
TUBHOCTD yyie He uMeeT HHUKaKOTO
BHAMeHUA, Tak YTO Mel yOupaeM ee
u3 cxemsl (puc. 7). C 2 xkOm-HbIM
MCTOYHMKOM MHJIVKTUBHOCTL pac-
ceAHUA OyaeT NPOUBBOAUTL CHaf
Ha 3 nB, Korga ee MHAYKTUBHOE CO-
npoTuBJeHue coctasuT 10 xOm.

Ecau ato npovexoaut Ha 20 I’y
(ns mepBOro cayvas), TO YBeJU-
YeHUe CONPOTUBJIEHUA MCTOYHUKA
1o 100 kOm oTomsuHeT cnan, rpe
MHAYKTUBHOCTL PACCEAHUA MMeeT
conpoTusyenue B 108 xOm, ® oT-

TToBsitnarotmi

[ToHkaoOWwyn

Puc. 7. dBa BO3MOMNKHBIX YHpOLIeH-
BbIX OJKBUBAJEHTA AIA OPUEHTHUPOBOYHO-
ro pacdera touku BY neperuba - guia
TIOBBILAIOLIET O MIIM NOHUMNATOIErO TPAHC~
hopMaTOPOn COOTBETCTREHHO

metre B 3 1B 70 270 xI'a! Ha npak-
THKe BCce He TaK IPOCTo, NOTOMY
YTO MBI YHUTBIBAJIU JUO0 eMKOCTh
obmoTku, dubo MHAYKTHUBHOCTL
paccesHUA, BLICTYNAKLIYVIO eJIMH~
cTBeHHOM npuumuoi BY crnagna,
APYTYIO 2¢e BoOOe He NpPUHUMA-
J BO BHMMaHue. Bee He Tak npo-
cTo. Mbl npeycrieeM B TOM ¥ MHO-
TOM ApPYTOM, HO B CJIeIYIOLIMHA pas.
AP PeKTUBHOCTE, MOLLHOCTD, Crie~
UMajibHOE CeKIMOHMpPOBaHMe JJis
obecriedenys Xopolieit XapakTe-
PUCTUKYM ITepefady B TaKUX pesku-
MaX, Kak klace -B 1 -AB wiu yib-
TpaJuHelHoe BKRJKUYeHUMe — BCe
B3bIBAET K ONOIHUTEJLHO! OCTO-
posKHOCTM Ipu paspaboTke.
IIpeskne 4em BaKOHYUTBH BTO
NepBOe BBeZeHME, 5 XO4Y NOATO-
TOBUTH Bac K Koe-uyeMy: UCIIO/b-
30BaHue Bojee JOPOrocTOALIUX
criocofoB BBINOJHEHUsSA STOTO —
He Bcerfa Jyuitte. Mensa copatim-
BaJu: «Jlyullie MMeTs, MHOIO Cek-
M obMoTEM uiau mManno?» MHorma
BoJiee TIPOCTOE pACTIONONKeHME YU~
iie, ecau aTO MPaBUJILHO crelia-
Ho. Kpowme Toro, Tpancdopmarop
MOYKET BEIIOJHATL CrelyajbHble
zabaBubie pyHKRUMU (TTogobHO
BCTPORHHOMY (PUIALTPY) KOTOpPLI
JIyuiiie 4em TOT, KOTOPBIA Bbl UC-
MOJEBOBAY B MHOM CJYHAE.

*** Hacrora B 92,51 BaaNachk vy NpedlofoxKeHns, 4To TpaHeiopMaTop [0 MEpBOMY [IpMMEDPY MMeeT MHAYKTUBHOCTh nepsidkn 12,75 [n.
Bor aTer-To TpaHedopMaTop npm pafoTe ¢ menToloM M Aact Touky nepernba B HY nuanasose, pasnyo f = 7,4k /2n . L = 925y —

Ilpum. ped.

**** Wa dopmysb!, onpesensolleil NoJjloc MHTerpupyloILierc @BeHa (cM. puc. 7) f=

1
2TCRC1

» IIpn opmuakoBoM B oboux cnywasx C,

conporuBriedne R B nepBoM crydae paBHe 1,6 kOwm, Bo BTopom ciyuae — 7,4 kOm. Taxum obpasom 7,4 1 1,6 = 4,625. Bo cTonbko pas cysurca

noJjoca.

BecTtHux A. P, A.
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WuAn-6b1AM

Standby u Soft Start...

A. Beakanos, A. IIyradeBckuin

peboBanue omimii standby u
soft start obpIYHO CyUTaeT~
Csl YMECTHBIM B JOpPOrOCTO-
Ammx Mopenax. VIx seonpag-
OaHHO cUMTalT oOBLeKTOM YAOBIeT-
BOpPEeHMSA KallpU30B COCTOATENBHO-
ro rokymnaTensa OTe He COBCEM TakK,
BepHee, BOBCe He TaK. JTO CKoOpee
MHCTPYMEHT IpOAJIeHUA pecypca
JOPOTMX JIaMII ¥ TOAAEPrKaHnsd UX

CTabMJIBLHBIX CBCMCTB HJAUTeJBHOE

BpeMs.
IlepeBonsi Ha sA3BIK obmIerio-
HATHBIA, standby — 3TO pekuMm

FTOTOBHOCTH, PEMUM OKMAAHUA
oo BocTpeboBarmua. To ecTs nam-
Mbl CTOAT B peskuMe Jnbo MIOHM-
sKkeHHOoro TokooTbopa, mbe Hanpsa-
JKeHMe Ha aHOMde YMeHBIIeHO IIpo-
TuB pabouero u, ciercBaTesbHO,
M3HOC KATOH3 CBeJeH K MUHUMY-
my. Takum obpaszom, pecypc namn
OpOAJIEBAETCA Ha TO BpeMs, KOTo-
poe oHmM «BecrimaTHO» rpeaMch U
crapesm. K ToMy ke moaBnseTca
BOZMOKHOCTB ITOYTHM MIHOBEHHOFO
[IepeBOZla YCUIUTEIA B PEXKNM pa-
B0TBI ~— MY3BIKA OJMLETCHA TYT e,
I10cJIe HaXKaTUA KHOMNKY WJIH IHes-
yka TymOJepa.

Soft start (33} — rIaBHBIL 3a-
IIyCK, MOMEHT MATKOTO BRIFOYEHNS
yeuanresd, FapaHTUPYIOIIUA He-
aBapuiiHBle pe’KMMBI BCEX €T dJle-
MeHTOB, Vlckimouaerca dopcask
pasorpeBa JaMIl, yAapHOTO BO3-
MefiCTBMA Ha BBLIIPAMMUTE]b, CH-
JIOBOM TpaHcdopMaToOp M CaMy
ceThb MMTaHuA. SS IIpU3BaH ITOBBI-
CHUTb HaleKHOCTb BCerc ycTpoi-
CTBa He TOJBLKO IIpM BKJIIOYEHWUH,
HO TaK)Ke NpOAJINTE Ppecypc usHa-
IUMBAEMBIX 3JIEMEHTOB.

Kpome npuume oueBMAHBIX,
Bpo/ie [IpeBbIIeHN MOIITHOCTHY Ha
aHoZe M CeTKaX, IepeKaJa HUTH
HaKasa HallpAKeHMeM Bblllle HOp-
MUpPOBaHHEOro, IOnauy He IOy CTHh-
MO BBICOKOTO 8HOTHOTO MJM TIpKU-
MUTHBHOIO HeJOpasyMeHMsA IIpn
BBITATMBAHMM JIAMITHI U3 ITaHeNb-
KU, MOKHO yKasaTb elle ATk (5)
HeOUeBMIHBIX IPUUMH BBIXOLA
JIaMIT U3 CTPOS.

e |. HanbBosee 4acToM HNpHUUMHON
CMepTH JIAMITbl ABJIAETCA Iepe-

ropaHyue HUTKH HaKaJa B MOMEHT
10/1auM Ha Hee IOJHOrO HAKATb~
HoOro HanpsaxeHnd Bpocox Toka
BCJIeICTBME TOMQ, YTC COIIPOTUB-
JleHyne XoJogHOU HuTh B 5-7 pa3s
MeHbLIe Hal'peToH, ecan He cpa-
3y «yObeT» JaMITy, TO CyLLIeCTBEeH-
HO CHUBUT ee Pecypc M3-3a IUK-
JIFHECKOr0 (POPCUPOBAHHOIO Pa-
3orpeBa. B koHle KOHLIOB, JaMm-
Iy «XBaTUT MHQpAPKT» ae-Hu-
Oyob B IIyTH, KOTZa OHA 4YeCTHO
TPYOUTCA

2. OrcyTrcTBue ToxooTOOpa Mpu
ronHei pabouelt TeMmreparType
YpeBaTO OTPaBJEHMEM KaToma.
Meskny HMKeTeBBIM KepHOM ¥
okcnzgoMm obpasyercs caoi cu-
aukara bapus, MMeromuit BeICo-
KOe TepMO- ¥ OMUYECKQe COpo-
THBJIeHMe. EcTecTBeHHO, YMeHb~
maerTca smuceus Kpome roro,
M3-3a HepaBHOMEPHOCTY TOJILM -
HBI 3TCTO CJIOA, ¢ YIACTKOB OMU-
TUPYEOIleli TIOBEPXHOCTU dJeK-
TPOHBI BLIJIETAKT C PaBHOM CKO-
poctere. OT sTeore pgpeHoscoid
IIYM, BBIBBAaHHBLIN HEOOMHAKO-
BbIM KOJMYECTBOM 3JIeKTPOHOB,
MOKMHYBLIMX KAaTOZ B eIUHNLY
BpeMeHM, YCUIIMBAETCA

3. Bakyym B Bansone ne abco-
JIFOTEH, B HEM NPUCYTCTBYIOT 0C-
TaTOYHblE MOJIEKYJBl M aTOMBI
rasoB, He ynaJieHHbIe 3a BpeMd
BakyyMmupoBarud K rtomy ke
[IOABJSIOTCA HOBLIE M3-3a TOrO,
YTO 3JIeMeHThl BHYTpK OalllnoHa,
Ja M CaMC CTEeRJIO, «IIapAT». B Mo~
MeHT MOSBJIEHMA aHOZHOTO Ha-
NpAKeHNA [e HavaJa IMMUCCUMH,
CJyualiHble 5JIEKTPOHBI, BBIAED-
HYTBble MOIIHBIM 3JIeKTPOCTATH-
YeCcKMM IoJIeM, OoMOapAMpyIOT
3TH MOJEeKYJbl M MOHMBUPVIOT
uX. ¥YCKOpeHHble MOHBl YCTpeM-
JIsTIOTCA H& MTOBEPXHOCTL KATONA
M «IIPOPBIBAIOT» €r0 SMUTHUPYIO-
Iy [OBEPXHOCTbL TOJIINHON
1-2 aroma. 3Ty JbIpbl yMEHbIIA-
BT 5rPeKTUBHYIO TOBEPXHOCTD
Katofa U CcOOTBETCTBEHHO CHM-
sKaeTcA ero SMMCCHMOHHASA CIIo-
cobroCT. 174 cUrHaJibHBIX JaMII
ATOT MIPOLECC OTMeUaeTCa Yepes
TIOBBIIEHNE YPOBHA HIyMa (II0

!

IIpUpoJie MepLacIume uim ok~
Kep HIYMbl, He IyTaTb ¢ npobo-
BBIMM!), /I MOIUHBIX JiaMIT —
yepes «OOJLICEHME» KATOZA U
noTeprw sMuccunu. 'eTTep uac-
TUYHO HeWTpaImMayeT OCTATKH
rascs u B BoJiblilelt crerieHn Tor-
Zla, KOrjia Harpes KaToAa IIpOMUc-
XOOWUT paHbllle IORAYM AHOLHO-
ro HanpsxeHus. [errep adpdex-
THBHee, KOTJa OH ropaumit.

e 4 HenpaBmuabHas opMeHTaLuUA
JIaMIIbl B IIPOCTPAHCTBE (BBYUUT
KaKk OPMeHTauMdA KOCMUYecKOo-
ro kopabaal). Ecom pis npamo-
HAKaJbHBIX 2T0 MPUHLMNIINATL-
HO HeJOIIyCTMMO, TO IJIA JaMI
KOCBEHHOTC Hakaja Heobxopm-
Mo maleraTh MX TOPUBOHTANb-
HOJ ycTaHoBKkK. B sToM ciyuae
BOBMOXKHO IIPOBUCAHME CETKU
(npyrux ceTok) npm Harpese u
KOHTAKT ee ¢ KaTOZ0M MJIM aHO-
oM. B obomx cnyvyasix BbIXOX
JaMIbl M3 CTPOA HEeMMUHYEM.
Jaske econ aMITy He 3alperne-
HO YCTaHaBJIMBATHL KaK YrORHO,
TO BOJIOTBIM IpaBujom Oyner
OZHO: OH& NOJIXKHA CTOATHL Bep-
TuraapHO! ¥V mepeBepHYTHIX
BHM3 TOJIOBOM JaMIl (B HEKOTO-
PBIX TUTAPHBIX YCHMINTEJIAX) OC-
TaeTCA BepOATHOCTL 0TCpPBaTh-
cA OT MACTMKM, COeOMHAIeN
fanyioH c mokosneM. Becema He
pelika CUTyalMs, Korga TeMIle-
paTypa JIaMIbl TaKoBa, 4TO
TIPUIIOH B IITBIPAX PACILIABJIAET-
cs u 6asson, Hu4YeM He yAepsKy-
BaeMbll{, OTBAJIMBAETCA.

¢ 5. IIbLib, TpAsk, caenbl 0T Najlb-
ueB Ha BaJlloHe, HeyMeJIOo CKOH-
CTPYMPOBAHHEBIE PaguaTOPbl —
BCe DTO CHMKAeT CTelleHb Jy-
YeMCITYCKaHMA U BefeT K Ilepe-
rpeBy aHoma. B HekoTOpoil cTe-
MeHM rpAsb NpoBonmupyer obpa-
30BaHMe Ha MOBEPXHOCTHU pacKa-
JIEHHOTO CTeKJIa Y4YacTKOB, e
OHO pas3mdArdaerca u OaJJIoOH
«CXSIOTBIBAET»,

Brpouem, sTo Bce GaHanbHOC-

TH, M3BeCTHBIe JIIOOOMY, KTO XOTb

ONHaKObl 3alJIAABIBAJ B KHUIKKY

BecTtHuK A. P. A.
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¢ Teopuelt BJIEKTPOBAKYYMHBIX
npubopos*. Kaskercsa Bcero-To me-
JIOB, CTOWUT JIXIIb TIpUOEPHATh 110~
Zady aHOAHOTO, II0Ka MeJIJIEHHO
rpeeTcs HAKAJ C KAaToIoM, & KOrga
TOABUTCA BUAMMOE BUILHEBOE CBe-
YeHMe HUTH HAKAJa, KIAUHYTh
TymbsiepoM M —— 7eJI0 B IIJIAIE.
Kak 6b1 He Tax!

Bo-nepBrix: 7eHb KJATH BCA-
Kn# pas, Kora BKIKCYaelllb My3bl-
Ky, MHade Tepsercd Bechb Kaid
OT MTHOBEHHO MCIIOJHAEMOTqQ >Ke-
JaHMA OTo e He CeHOKOCHJIKA
C ee pblUaraMy, rmefasaMu ¥ KHOIT-
KaMM, M ITOTOMY OUCUMUITINMHA Olle-
paTopa (CJ0BUO-TO Kakoe, 3apy-
DericHOoe, K CEHOKOCW.JIKe B CaMBIN
pas noaxoasAuiee!) MalmMHbl MHO-
MM ITpOCTO ITpeTuT.

Bo-BropbIx: 3aBopaskuBaoLive
MaJMHOBBIE (pyOMHOBBIE, OXPAHBIE,
L{BeTa COJOMBI UM criejioro apby-
34, 3aBUCHUT OT TUIIA JaMIThI ¥ LBe-
TOBOCIIPMATUA) TOYUKK elle VBU-
Z[eTb HAZO. A ecyy yCuJMTeNb IIpH=~
AyMaH 3akpbITEIM? He cTanels sice
¢ CeKYHIOMEepOoM CTOATb, BepHO?
Wn ¢ ByxanubeM cepana 0TCUNTHI-
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Cxema 1. Orpanuuenne Toxa Hakada

{0+30¢cew ﬁ
HpU BRIOYEHUU
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10-30 cex 3
Cxema 2. Ymenniuenne HATIpAM e HUA
HaKaja npy BEJIOYeHUM

TlenBou xan.
WA HOADBWHA
] ‘ MOUOBAONA
Ly |
AeBuoin kawan
o ! R Ronchutia
| MONOEALKRA

|
330 Cex %

Cxema 3. Binouenne umreii Haxala
M0 Ci1e (OBATEALHO

BaTh TOMMTEJLHBIE CEKYHIbI, CKO-
peit 6Bl OHM JeTesn.

B-tpeTbux: ecom Bratouaete He
BBI, & CKax<eM, Baila noapyra. Tor-
fa Bamm obbAcCHeHUS crnocobHbI
MUCIIOPTUTb HACTROEHME HE TOJBKO
Ha Beuep, HO HaBcerma. OHa He-
IpEeMEeHHO cOoYTeT Bac BaHYHo,
yiAzgeT K aBTOMOOWMJMCTY, M IIpa-
BUJIbHO cziesaeT.

B-uerBepThIX: maske ecam BHI
BpYUYHYI zajZlepskuTe Ioxaudy
aHOIHOTQ HaTIPSMEHU, TO HAllpA-
SKEHME HAKAJIa Bbl BCe PABHO BKJIIO-
yaeTe I[IeJIYKOM M TOrga — CM.
NYHKT 1 HeouyeBUIHBIX IPUYUMNH
BBIX0Za M3 CTPOAL.

3HauUNT, Hy>KHa aBTOMATHKA.

ABTOMATHKA
nasa soft-start’a

IIpeskpe Bcero »to osHauaer
BKJIIOUEHME BJIEMeHTa TOKOOI paHU~
YyeHUS B lelb HuTel nakaiga. Ca-
MOJM IIpOCTON peajusaumen oka-
skyTesa exemsl 1, 2, 3. XoTts B aToM
c/lydae YIAPHEBIR TOK Bee ke Dy-
HeT, XOTS M YMEHbHIeHHbI) 110 aM-
IMTyne.

TTpn Hammumy cBOBOIHLIX KOH-
TAKTOB Ha UCIIOJHUTEJNBbHOM peJle
MQXKHO BKJIIOUNTL CBETOIUOIbI, I10-
KasblBawie pesxkum npubopa
Ha mauHblil MoMeHT. Ecou ncrons-
30BaTh CBETOAMOI C BCTPOEHHBIM
MyJabTuBubpaTopoM, To BpeMdA
nporpeBa 6ynet curHaIu3upoBaTh-
Cfl KPaCHBIM M 3eJIeHbIM OTOHbKa-
MM IIOITe peMeHHO.

Ecnm ecty ceMmbics mmuraTh Ha-
KaJl ITOCTOAHHBIM TOKOM, MCIIOJIb-
3ydA Ipu 9ToM crabuanzaTop Ha-
IpAMXeHusa, To MoXXKHO obouTuch
cxemoit 5. MolHocTs MMKpocxe-
MBe! OyZleT 3aByMCeTh OT CyMMap-
HOFO TOKA MIOTpebIeHUA M MOLIHO-
CTJ, pacceuBaeMblli Ha ee KopIily-
ce. Harmn K, EH na 5 num 6 Boser,
LM7805, LM78MDS5, mocraBJieH-
Hble Ha pajiyiaTop, BIIOJHE CTOMSTTCA.
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Cxema 4. Tanmep 1006 BU1 / NE555

VenonmHuTe IbHOE peJie TOIyYa-
eT CcHUMHAJ YIIpaBJeHMA 0T TaliMe-
pa. Obeiudo sTo 1006BM1 nmau
NES555. IlocrosHuas BpeMeny orl-
peneinseTcsa npousBenenuem RC.
ObbIuHOM TTPaKTUKON ABJIACTC UC-
nosibzoBadme R go 1 MOwm, a em-
KOCTb KoHAeHcaTopa mo 100 Mrd,
¥YcepncrBoBaTh B yBeamuenun R
HEe CTOUT, TaK KaKk TOK yTEeYKM BXO-
[1a TajiMe pa MOYKET OKA3&ThCS BhIlle
TOKa 3apAfa eMKocTH. A yTobbl TOK
YTe4YKM KOHJEHCAaTopa He ITyTaJ
KapThkl, COBETYIC CTaBUTh Jinbo Xo-
poLINit BJIEKTPOIUT (Oasa 3Tei
esn BIIOJHE MOOXOOAT TaHTaJO-
Bble, HMOOUEBBIE, OKCHMIHO-IIONY-
IIPOBOAHMKOBLIE, HEe CMYLaiTech,
31ecb OHM HAa 3BYK He BJMAIOT),
smnbo rteHounsie. Tunn K73 — by-
JeT JyuliuM BbIGOpoM (J1aBCcaHO-
BBINf guosexTpuk) Bpemsa Beimep-
skKy 6yneT paBHo 0,6-0,75 T u 6y-
IIeT 3aBUCeThb OT BallMx TpeboBa-
Hnii, xora bonee 1-1,5 MuuyT 3a-
Iep KMBaTh HeT cMBICJIa (cXeMa 4),

PuHCcKUIl UHKEHED U aBTOp
mHormx crarTeit IOxxa TonoHen
(Jukka Tolonen) nnpegctaBui B of-
HoM 13 HoMepoB GA pe3ynpTaThl
3KCIIEPMMEHTOB, OTPAa’Karoline
BpeMs F'OTOBHOCTM CXEMbI B 3aBU-
CUMOCTM OT ITOARHHOTO HAa HUTHU
HaKaJla HaIpAXKeHUs Ipol'peBa.
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Cxema 5. Hpumepnr BrIIOYEHNS
Pa3auIHbIX TPEXBHIBOAHLIX cTabmmaa-
TOpOB

* Kayman 1O, A. DaekTpoHHble JaMIbl — TeODPUA, OCHOBLI pacdeTa M MpoekTHpoBafus. Beemas wkona. 79 .
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. Tabruya
Ixcrie pUMEHTATLHBIC SaHHLIE
10, Tosonena

Bpema nonsoi
Hanpascenyue Haxana
TOTOBHOCTHU

0V (xosomHbIf) 10 cexk.

1,5V 5 cek.

20V 3 cex.

23V 1 cex.

2,6V Mexbine 0,3 cek.

W3 Tabauusl BULHO, YTO €CHM Ha-
nps>keHne nporpeBa OyzeT Goab-
me 2,5V, To 3ByK NOSBUTCA [10C-
Jle KOMMYTalMy [TOYTH MTHOBEHHO
(em. rabmuuy). Ipyrue aBTophl pe-
KOMEHTYIOT [OIHATE HalpsaKeHue
nporpesa Ko 4 V, a Taksie MCHOMb-
B0BaThb HTO BHaAUeHME NJIA peXkmuma
standby, wTobe! He ObLIO OTpaB-
JIeHMA KaToma IMpu MOJHOM HaKa-
e B OTCYTCTBMe AHOIHOTO TOKA,
Bemunny conpoTuBneEnda, Kak U
€ro MOUIHOCTE, clleiyer NopofpaTe
sKCriepuMeHTanbHo. Ecim ma nos-
HOCTBIO FIpOrpeToM HaKaJe yrianeT
2,5—4 BoJbTa, TO pPe3UCTOR, I10C-
JIefOBaTesbHO BKIIOUEHHBIN C HIM,
u ByneT nzofparkaTs nablle geM-
ndpep OpM BRIUEHMM,

ITonobuble perieHusT MOYKHO MC-
[MOMb30BATh AJA 3aLEePKKM aHON-
HOTO HAIIPAMEHUA, OQHAKO Y4TH-
Te, 4TO B HTOM cilydae TpebyeTcsa
peJie ¢ BLICOKOBOJILTHEIMM KOHTAK-
taMu (puc. 7, 8).
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Cxema 6. llpumep rmranus Audio Research V70

OpurnHalsHo pellleH BOIPOC
[IJIABHOrQ 3allyCKa Bcell CXeMbl B
yeumnteasx ¢, Audio Research
M100, M300, V70 u gp. OcHOBHEI-
MU gemricpepamMu 371echk ABJIAKTCH
TepPMUCTOPSI, BRIKUYCHHEIE B I{eflh
IMepBUYHON 0O6MOTKU CHIOBOTO
TpaHcopmaTopa. Ilpu nporpese
COITPOTHUBJIEHME UX YMeHLIIaeT s,
3aTeM IOJHOCTHIO UIYHTHUpyeTCsA
KOHTaKTaMu pese (cXema 6). Bo-
obme apromaTrka Audio Research
ABaAeT cofoil MPpMMep TOrO, Kak
HYYKHO peliaTh BOIIPOCH! Hafed-
HocTi 1 OesomacHoceTn.

Apromaruka aaa standby

Camgle [TpOCTEIe pellieHna MO -
HO peaIM30BaTh C MOMOIILK TYM-
Baepa, KOHTAKTBI KOTOPOTo BhIIED-
SKMBAIOT BBICOKOE HANPSAMCEHME U
6onbiine Toku. [IpaBaa, BRIrOUATH

npupeTtes BpyyHyto. Bripovem, Brion-
He [OIYyCTUMO MCIIOB30BATE pedle,

yrnpabJsifieMoe OT IyJbTa-JeHyBLHA
(cxema 9 u 10).

Ecan cmymiaror Belcokme anon-
Hble HANPAMEeHNd, KOTOpPbIE KOM-
MY THPOBaTE He TIPOCTO, MO¥HO MC-
MoAB30BATE cXemsl 11, 12 1 13. Oun
JIOCTATOYHO YHUBEPCAJIbLHBL 1 [IpU-
TOMHEBI TaKMKe IJIA JaMI C [IPAMBIM
HaKaJIOM.
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Cxema 10. Standby no aHogroMy Hamps-
WMeHUIO

B+

&

Jd

s

l
{
e

PYutot vup

- Cxema 9. Standby mo anogmomy
HATIPAIK eHUIO
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Cxema 11. Standby Jura Kackajga
¢ hurcupoBatiubLIM CMelLieBMeM
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Cxema 12. Standby 1A kackaga
¢ aBTOCMELleHuEM

6.3V op
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op +63y
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Cxema 13. Brarouenue nakajios
Ha oTBOX OOMOTKM

2,1,%

4 &
64200

1,3.6.8

6A22¢C Cxema 14. Bompamienue co cpeguefi Toqmol

Cxema 15. Kenorpon B Kaueerse
memndepa

Gn22C " w PUACTRY

st
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Cxema 16. llyurupoBanne xenoTpona ¢ oTEAIOMEHHEM HAKATA

Ilpocro u magexHo

Hamnbosee meMokpaTnunbl cxembl ¢ KeHOTpoHoM. B Tom cMbIcie, 4TO
mpollecc MporpeBa ero caMblM ecTecTBEHHBIM 00pa3oM 3aMeAsAeT BpeMA
FOTOBHOCTHU. KCJM TOKOBBIE BAIIpOCHl CXeMBI YCMJIEHMA BeJMKM, CKa-
sweM, 300-500 mA ua kanax, To nogonayr 5118C, 5119C — yboiubie
HaliM KeHOTpoHblL [nsa ammetura go 300 mA cromsares 5114C/5C4M n
demricdepnble auonsl 612011, 6022C (cm. cxemy 14). Ilocnemune aBa oco-
BeHHO OPUTrOIHBl B BBITPAMUTENAX aHOZHOIO HANPAKEHNA, TaK Kak ObIc-
TPbI ¥ 3MMUCCHUOHHAA CHOCOBHOCTEL BbICOKAS.

Kenorpon uem xopoiun? [loka cam He nporpeeTcd, aHOAHOE MUTAHUE HE
MorageT Ha JAaMIbl CXeMBl, & K TOMYy MOMEHTY caMM JaMMb!l yske Byxyr
rotoBel k pabore. Ilnroc & aToMy OTCYTCTBYeT YAapHBIR 3apAnHbIL TOK
TpM BKJIIOUEHMN, €CaIM OCTABMTHL KEHOTPOH B Buze eMidepa cpasdy rnocie
BeimpAMuTend. Ho re nocie dunwrpa! CvoTpnu cxemy 15.

Bce mmio, mogava aHOAHOrO APOUCKOOUT HACKOIBKO BO3MOXKHO [1J1aB~
HO, MpUYeM OJHMUM UleJuKoM TyMmOsepa ceTH M TaKafd «aBTOMATHKa» pa-
BoTaeT HazeskHee He npuayMaTh. OpHaKo B3aMeH uMeeM Tpu Bensl:
1) maxaJnsl geMrdepoB kpyT TOK M He MaJblit. B nyumrem caywae — 2

aMrepa, B Xyauiem — ax 5! 2) nem-
ndpepsl KpYT He TOJBKO TOK, HO ¥
Hanpsaskenne. [Jagenne Ha Bakyym-
~ 63Y HOM zMiofe 3aBMCHUT OT TOKa 4epes
- 2A Hero 1 3afapaJlieIeHHOCTH MOJIOBYH.
m‘w B kenorpone (gByxaHogHOM) X CIe-
oyeT COeMHENTL NMapPaJsJIesbHO, U He
TOJILKO Pajii yMeHbIIeHMA BHYTPeH-
2x 6A201 Hero CONPOTUBIEHNA, HO M C LeJIbI0

(64,22¢) PAa3rpY3KHM TEMJIOBOr0 peskuma JaM-
nel Tak BOT, 371ech MOMKHO ITOTEPATD
20-50 BaapT**. 3HAUUT clleyeT Ipe-
AYCMOTPETE 3arac HAaNpAKeHUA Ha
> CUJIOBOM TpaHCe, Jmb0 OTKa3aTheA
~ 863y OT TAKOTO «HEeYKJIMKEero masmge-
2A CTBa», HAIpUMep, LIYHTUPOBAHMEM

xeHoTpoHa. ITpu sToM He 3abbITH OT-
KJIOUMTH ero Hakaa! (Cxema 16). Ko
BceMy ydTHUTe, ecin Bee oBbMoOTKK y
BaC Ha OOHOM CMJIOBOM TpaHcdop-
MaTope, Te oH obelaer ApPeBpaTUTLCA B YTIOT, U «ApOCeCTb» OO He-
MPUIMYHBIX 3HAYEHWI BBIXOAHOrO Hanpsikenns. Beab kakmumu GbI TOICTBI~
MM NPOBOSAMM HM HAMOTATh HaKaJbHble 0OMOTKY, TOK B TepBMYKe coeaeT
CBOE L eJI0 M BeJMUMHA HAIPAMKEHNA, TeACTBUTEHHO ITPUJIOHEHHOTO B Mep-
BIIHOM oOMoTKe, OymeT omyTumo Hwike 220 V. [lna storo ciydas npenyc-
MAaTPMBAKT OTBOALI B IepBMUKe, YTOObI XOTHb KAK-TO CKOMIIEHCHpPOBATH
3T0 ymeubllteHne. bepga Ne 3: KeHOTPOHBI TOXKe JIAMIIBI M PECYPC MX Orpa-
HuyeH. OHM noTpefyroT 3aMeHBLI OpM ABHOM ocyabiieHMm aMuccum, XOTS
5TO Bce-TaKM JellleBJle, YeM 3aMeHa BBIXOAHBIX (M BXOAHBIX Toke) JAMIL

Ecte eye opHa Gena, 1obopoTh KOTOPYH) He CIOMKHO [IpU MCMIOJAB3O-
BaHM} KEHOTPOHOB MpPsIMOro HaKaJja ¢ MUTaHMeM HaKagda IepeMeHHbIM
TOKOM, BOBHMKAET MpobieMa KolebaHuit aHOAHOTO TOKa. OTO IIPOMCXOAUT
BC.1eIcTBME MAJO0N’ TersoBOM MHepU KUK, KOr(a HUThL HaKaJla YCIlieBaeT nABask-
Abl 32 MEPUOI PACKAJUTLCA M OCTBITH, C TOM e WacToTo# Kojeblerca
aMMCCHs, a CTaJo ObITh, ¥ TOK aHofga 6yzer xonaebaThest Jlewermyue aroro

** [ipn pac4eTe 3amMaca Ha aBOMHBIX 06MOTKaX cJaeflyeT 0TAMYaTb Ry (BHYTpeHHee COMPOTUBIIEHME KEHOTPOHA 0 NepeMeHRHOMY TOKY) U Ry —
CONPOTUBAEHME 00 NOCTORHHOMY ToKY. B nioBoit Touke Xapaktepueruki I,-U, cnpaae;mmso coorHomenue R; = 2/3 R,. Tonbko R, paboraer
Ha DOJaBReHUe Oyabcalmit, a Ha Ry Dajaer HOCTOAHHEAR COCTABRAAIOMAA.
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Hezyra NokazaHo #Ha puc. (exema 17). [lonpofBHee 06 aToM B KHUTe
B. @. BnacoBa «3sekTpoBakyyMuble rmpnbopsl» 3a 49 rog, crp. 129,

Ho, ecomt Ber okoHYaTebHO peliniy goneTteTs o ComHLa U 110
BrIpaskeHuno B. XneGHukoBa — «oT'bsABNeHHbDI CyBOpPOB», MIFOHB-
Te Ha KpeMHUIL U Iemiidephl, cTaBbTe NpAMOHAKAJbHbIE KeHOTpo-
unl Mz gecrarouno mowsbx ocraies SI3C. Yerapesmme BO-183
(amasor RCA83, BecbMa MOMyJIAPHOTO), HeMelKU-BeHrepCKUe ce- |
pun AZ, EZ, a Taxske pTyYTHEe — 5TO Oad rypMasoB. f ocobora
aByka B HuX He uiy. Tak Bot, B «Ongaku» n3 rypMaHoB IypMad —
Xuposicy Kougo — npumennn 5AR4, BRIOUeHHBle MOCTOM, 718
noaydeHuss 960 V or tpancdopmaropa ¢ ABYMA 0OMOTKAMU 10
360 V. EcrecrBeHHQ, I10 CxeMe co cpefHel TOUYKOM 9TOrO He I0-
Burbest, MHAYEe MPUILIIOCh Obl UCTIONB30BATE B0 cxeMy yYMHOoKe-
HUA, 00 LHeHo! NpyuMeHeHMs KEHOTPOHOB C KOCBEHHBIM HAKAJIOM.
A kax ske gmcrora ugen? OKasbIBaeTCsd, MOXKHO CJIETKa NOCTYIMTh-
CAl NPUHUMIIAMY, ecyIM odeHb XodeTcdA OTC S K TOMY, YTO acoforo
CMBICJI2 B MPAMOHAKAJIBLHOCTH KeHOTPOHOB He BIDKY (cXema 18).

A ncrons3yo KpeMHMEBble IMOb! 11 BakyyMHbl1 nemiicep. [le-
pen HMM CTABJIO ellle MaJeHBKY0 eMKocTh 4-10 Mxd tuma MBI
mwmm 6ymary B Macte (KBI'-MH u np) n cunTare (Bo3MOKHC oLIM-
Bouna), Uro »To moMoraeT 2BYKY. OGBACHSO TeM, YT0 8T JuHeapu-

3yer XapaxkTepUCTUKY Iepedatin Ouona, MOCKONBKY AMalla3oH M3-

MEHEeHWUS ToKa Yepes HEro YMeHbIIaeTcd (IIyabcaipt 0CnIadaioTes
KOHJ{eHCATOpOM), & BO-BTOPBIX, NOABJAETCA JUIIHee 3BeHO (DUIbT-
paLmy, B Bulle {OCTATOYHO JIMHEHHOro ¥ MOYTH aKTUBHOIO PE3UCTO-
pa (BakyyMHBLIM AMOZ C HM3KUM BHYTPEHHUM), KOTOPHIV Tpex
He MCIIONL30BaTh o cxeMe 7i-puiabTpa. Eean, rpm stoM, cH cKo-
POCTHOM, Kak AeMIIpbepHbli Aiof IOJf CTPOYHON PAasBepTKH, To
npobaeM ¢ BeIfpocaMu Ha KpoMKe paspsna He BosHukxaeT. Ilpu
BRITIPAMJIEHUM TOJbKO MOAYTIPOBOAHUKAMM, NAXKe eCsIM OHYM CKOpOo-
crHble, Bpoge HEX FRED, BEIOpoCh! X0Tb M OCAABISAOTCA dJ1eMeH-

Tamu puabTPa, HO B BUIe IIMPOKOIONOCHONH [OMEXU BCe-Takyu
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CxeMa 18. Bunpamurens B cxeme «Ongaku»
Audio Note

TOMa fAOT Ha aHOABI JaMIl. DTOT MpHeM yiKe MOMKHO pacCMatTpuBaTh, Kak 60puby 33 numanue padu numanus, Tak

YTO MYCTh OH CTaHeT OTAeNbHON Mcropuedt. HakoHel, B KaueCTBe »KMBOrO NpuMepa —— peaan3alis aBTOMATUKK B
cusnrese PROTOTYPE npencraBieHHoro Ha BuicraBke PX3'99. Ee aprop — A. IlyraueBckuii
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Cx. 19, Cxema apromaTuky softstart u standby 8 yeunurene «Prototypes. ¥mpouensei#t Bapuant

Brisoabl

Mui e cmaeuau cebe 3adauy Jams noANYI0, UCHepNbLeatOWY10 cxemy Soft start’a u Standby’a, npuzod-
HY10 Ha ece cayuau xHusnu. K momy sxce ocmanucs 30 60pmos HeKOMOPble PeUEHUA, 0C6LUATND KOTNOPbLE
0080ALHO 3AMPAMHO NO éPemen, d NOAL3IBL onu darom uyms. Tax umo nycemsv kaxcdul svibepem cebe
pewenue no exycy u no naeuy. Cmoum o6pamums sHuMAHUE 0T HA UMO! HANUXAMS GEMOMAMUKY
noboavuie — #e camoyens. Cybrexmuennbie oOyeHK Y 38YUAHUSL ANNAPAMA OM IMO20 He cOBUHYMCS HA MHO~
20, 4O ona {asMomamMuKa) Aeifdemca noOXA3AMenem 3a60Mmbl Npoussodumens o noxkynamene, Ymobst, cny-
CMA epems, Y HezZo He B03HUKAO 20108HbIE Oonell u, Coomeememeenno, Y edc, A B u A IL
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