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YUTANTE B HOMEPE 1/2003:

A.KV3BMEHKO. RV4LK. BbIFOP ITIHAMETPA ITPOBOIA IT-KOHTYFPA

KB-TEPE/IATIHKA
Ilpasuavhpiii 66160p MUHUMATLHO HEOOX00UMO20 Ouavempa npogooa Oas
kamyex I-konmypos (ITL- 1ypos) Aa. X et y{HOCMU
— 3a0aua 00801610 axkmyatbran. Tabauysl, s OuUCH CBe-

Oenun 0 duamempe nposooa Il-xonmypa & 3agucUMOCmu Om Ouanaiona pa-
Gompl u 6LIX0OHOU MOWHOCIME OKOHEYHOZ0 KacKada nepeo
6anUCH ONeHb O0A6HO — NpumMepno 8 Kouye 50-x 22. XX sexa. Eonee mozo,
npueoOuMble 8 HUX C8EOeHUA GbLIU He O4eHb NOOpOGHN, a npu pacuemax
plu‘L‘MllmpuGMlu‘b MOYHOCHb, no06ooUMan K OKOHeunomy Kackady. B

(7] u mounax mabiuya, codepiIcAl{UR NoIHbE
()amme o ebibopa MUHUMAABHO HEOBXOOUMOI0 duamempa nposoda d:in
xamywex Il-xonmypos.

B.APTEMEHKO, UTSUDJ. HEKOTOPBIE OCOBEHHOCTH PABOTHI
HY-JHTITIEKCOPOB
Paciuuperue dunamuyeckozo 0 J0Ha cMec A C UCNOb
NpOCTbIX CXEMOPMIEXHUNECKUX MEMOJ08 — OYeHb NpUEAEKAMETbHbII Nyntb
015 paduonobumen. Ilpwneuemle npediodcennoz0 6 cmamoe
HY-dunnexcopa no ip obecneuums u co2nacosanue
HY-nopma cmecumenn ¢ uucmo GKmMugHO HaZpy3Kou Conpontug.lenuem
50 Om 60 scem Ouanasone uacmonm (8Ki104aR NOCMOAHHBI MOK), U
peanuzayuio @HY nepsozo nopaodxa ¢ wacmomon cpesa oxono 3,4 xl'y.

H ITOOTOPHBIH, EWIMM, B CEPTEHYYK, EWICA. H ‘1 OF PAHHYHUTEJIb
HY-0zpanu 018 nO Ui mu
pabombl nepeoam-mmz 6 pescume SSB, oonaxo ¢ ycnexom modxcem
npumenamocs u npu pabome FM. 15 e20 uzcomoeienun e mpeoyemcn
KaKux-1uGo cneyuaibHul ! 111 HABBIKOS — 00C d b=
HO & MC 1 NOOK. ycmpoicmeo k mpaucmxepy B
cywynocmu, H4-ozpanusumens — 3mo epic kPO
HbLL pCUAUMED, KAJCOBI U3 KACKAD08 KOMOpO20 UMEEm ONMUMAIbHbIE
napamempui, «mo {UGTBHO N 0\ zaem 6biCOKYIQ
nOEMOpAEMOCIL KOHCIIPYKY UL Ut (b Kauec

0 CUZHaa.

PUF {4

YUTANTE B HOMEPE 12/2002:
QUA

FYHYIMAHL], UYSXE. Y13 nctopumn CTaHOBNEHUS OTEYECTBEHHON BOESHHOM
paavocesaun

NKASAHCK, UA3FT. NyTs yepes seka
Papvontoburenbckas xpoHuka

DX-INFO
QSL via...

COPEBHOBAHWA

KaneHaapb copeBHoBaHwiA
Hungarian DX Contest

AUNAOMbI

HALIMOHATIbHAS1 QNNNTOMHAS NIPOrPAMMA “nIyTi ElUECTBMﬂ
no BOJIHAM 30UPA”

Wxopckan 3emns; Fonrasckas 6utea; Mobeaa y MpeHrama; 3zennckoe cpaxenue;
HuwTaparckuia mup; MnakeTtka “CesepHan soiHa”

O6wre NONOXEHNS ANA AMNNOMOB HALNOHaNbHOW NPOFPaMMbI
POBMH30HbI B 3OUPE

A KOPTIAHEB, RWOWA, PKOPTIAYEBA, RZ9WM. Nepeas RDA u RFFA
aKcneanuus Ha o3epo Acnbi-Kyne

A.OE[JOPOB, RW3AH/WLTAP/9X0A/T2X/3D2AF. KING ONE BAKER,

WY UCTOPHA OAHOrO NyTewecTans B OkeaHnio

nyTs B 3ouUpP

B.CHUOPOB, EUTSA. Wkona HaumMHatowero oneparopa

N.roOrOPHBIV, EWTMM. AHrnuinckuii ans papnoniobureneit
KOMMNbLIOTEP HA PAOVOCTAHLIUMU

A JIAYXUH, RV3DHC. NporpamMa eQSO — UnTepHeT-COSUHEHNE penvTepos
TPAHCVBEPGI

Tpancuesep ICOM 1C-746PRO

NOOIrOPHBIN, EW1MM, B.CEPIENYYK, EWTCA. YHM cBA3HOrO NpUeMHuKa
B.ABPAMOB, UX5PS, C.TE/TE)XXHNUKOB, RV3YF. KB-tpancueep “Opyx6a-M"
FArNOOMH. NonocoBoit 1 HY-aunnexkcepe

AHTEHHbI

N.rPMOPOB, RK3ZK. MobuneHeie KB-aHTEHHBLI 3€HUTHOIO M3nyyeHus
B.NPUXOOLKO, EWSAU. MocTOBbBIE METOALI M3MEPEHNS

DAVKECT

LOCKA OBbABNEHUN

CQde ...

KB » YKB — 2002

CogepxaHue xypHana “Pagnomup. KB n YKB” 3a 2002 r.

Bmu I:Dmnlnnmun

YATAUTE B HOMEPE 1/2003:

A.KOJIOTEHKO. “CTPOAMHPEL...”
B crmmamuve onucans ocHossl pab. c M CO mpexmepHnx
aanowagmor Planetside Terragen. Koneuno, 0ocmuus spicom
pearucmuunocmu Maya u Pixar ne yoacmca, HO co30amb HeCKOIbKO
Kapmurn 015 pabouezo cmoaa wu Ouiaiina geb-cmp i OCOBOZO mpyO:
He cocmasum.

FOJIEBHH. BBIBUPAEM [TEPCOHAJIBHBIH @AUPBOJLT
Daipsonisl, ulu Mexccemesnie IKPAHbl, 0DA3AMETLHO NPUMEHAIOMCR €
JIOKANILHBIX U KOpNop X cemax, u qux ebixod 6 Humeprnem. Hx
OCHOBHOE Hasnauenue — uivmpaliun mpagh cy om
BOIMONCHBIX AMAK H3IGHE, @ MAKIHCE OZPAHUNEHHE O0CMYNa K HeKOMOpHM
Pecypcam usHympu 3aiuILaemori cemu O/IR paziuiHbx zpynn
noaviosumenei.
Iodoonbie pewenun cyumecmeyom maKyice u 08 UHOUGUOYATbHBIX
noiv3osameneii. Ino npozpavmusie cpedcmea, no3s0ARIOWLE
Quavmp paghuK 8 3asucumMoOcmu on adpeca u hopma, a makce
paszpanuuusams docmyn k Humepneny 015 paziuunvix npozpamm. Taxue
npozpammsl 6 Kax mbio becn. , MakK u n. e.B
cmamse paccmompenn becniamusie sepeuu npozpamm — ZoneAlarm,
Sygate Personal Firewall u Quipost Firewall.

H POLLNH. HCIIPABJTEHHE HABPAHHOI' O B HEIIPABHJTbHOM PE)KHME
TEKCTA C IOMOLBIO PEIHEHTHON ITPOTPAMMBI

A,

Kozoa npuxoo A p mexcm, codeprcawiuii u pycckue, u
Jmmuucxue 6yksu, uHozOa 3ab nepex. pescum Pyc/Lat, u
P mexcm ¢ s Gecemmcrennsim. buisaem, umo max sice
(7] nepex. pexcum Caps Lock, u emecmo nponucnuix byxe

) A Cmp eu bop Hpuxeo A cmup P bHO

Habpannbli yuacmoK mexcma u 6600umb €20 3QH0O80.
B cmamue nped:aosicen cnocob pewuerun ymou npobremn 013 MS-DOS ¢
noMOwbIo pesudeHmnol npozpavMmsl 4 nOOp pace 1p poyecc ee

paspabomku.

YANTAUTE B HOMEPE 12/2002:

BOKPYT MK
KOMNBIOTEPHBIE FOPU30HTbI

3akoH Mypa xun, xue u ByaeT XuTb,
unu Qpeirepaepk nHHOBaUWI Intel Ans Becex v kaxaoro

HE TOIbKO HOBHYKY

A.FPUHYYK. Pabora ¢ peaaktopoM aenosoit rpaguku Visio 2002

A.CHUTKO. MavepuHckas nnata GA-7ZXR v pupMeHHbie TexHonorun Gigabyte
A.NOPAYKUH. [oBepb 3arpy3ky MeHeaxepy

KOMMYHUKALIMH

Serrgio /HI-TECH. FpoTokorne UHTepHer

B.BACUIIEHKO. Web-ctpannya co6CTBEHHOIO MMEHN

DAWBXECT
NPOrPAMMbI U AJTTOPUTMbI

YPOKU NPOrPAMMHPOBAHHA

M.OO/TNHCKUIA. Vicnonb3osaHWe AMHAMUHECKON NaMsiTi

B NpYKNaaHLIX NPOTpaMMax

A NBAHYMKOB, N.NBAHYNKOBA. TpakTtats 0 Dynamic Link Libraries
Serrgio /HI-TECH. Hu3koypoBHeBOE NporpaMmupoBaHue

AWANOIr NPOrPAMMHCTOB

N.POLUMH. Otkniouenme ~onacHbix” rpadnyeckux pexumos 8 DOS
H.CULIKO. MNoctpoeHune rpadvkoB B NonapHOW cucteme koopanHar 8 Delphi
B.EECE/[]J/H. B noMowb koHCTpykTOpy SMM

PELENTHI

A.F'OPAYKNH. Easy Mouse: oT npocToro A0 CROXHOMO ~~ OAWH KNKK
A.BYTOB. NpogumnakTuka NoBpeXAEHWA KapTpuaxen

dnpmel Hewlett-Packard nns crpyiHon nevaru

MWP 8 BMUT

A.CU3EHKO. Brictpasi nevatb KapTb!

A INTEXUMEHKO. Nopr #FF ans Spectrum-coBMECTUMOro KOMNLIOTEpa
“NenuHrpan”

KOMNBLIOTEPHLIE XPOHUKU

WUIrPOTEKA

A.BEHOWIOBCKWA. Warcraft 3

KKIMUIEHKO. Novem aBa fivcka nuxa? .

JOCKA OEbSABNEHUA

Kynnio, npogam, obmeHso

BALL KOMNbLIOTEP — 2002

Cogepxanue xypHana “Paauomup. Baw koMmnbrotep” 3a 2002 1.



A_CEPI'EEB,

r.Cacoso, PasaHckon obn.

MNpennaraembiin CUHXPOHHBIA paano-
NpPUEeMHUWK NpefHa3HayeH Ans npyema
pagvoBeLLaTenbHBLIX CTaHLMA € amMnnv-
TyoHou mopynsiuven B KB-auanasoxe
31 ™M (9,5...9,7 Ml'u). Mo cpaBHEHMIO C
cynepretrepovHamMmu 3aBOACKOro U3ro-
TOBNEHUNA, OH NO3BONSET NONYy4YUTH
Gonee BbICOKME Ka4YeCTBO curHana v
n3bupatenbHocTb. Kpome Toro, oH
npolie B HanaxvusaHuW.

CTpykTypHasi cxema npuemHviKa npu-
BeaeHa Ha puc.1. OHa coctout us ve-
ThIPEX Y3NOB!

- cuHTesaropa yacrornl (CH);

- cyucTeMbl ha3oBoW aBTONOACTPON-
ku yacroTbl (GANY);

- CUCTEMbBI aBTOMaTHYECKOW perynu-
poeky yeunenus (APY),

- KaHana CMHXPOHHOTO npuema.

CuHTe3aTtop YacToThl NpefHa3HaveH
nna reHepyposanun ctabunbHoro (no
YacToTe) BEICOKOHACTOTHOIO HanpsiKe-
HU1A, KOTOPOE UCMONb3yeTcs B NpUeM-
HUKe B kadecTee rerepoauHHoro. Ox
COCTOMT 13 KBapLieBoro reHepatopa 1,
nenvrens 4yactoThbl 2, YactoTHo-(haso-
Boro gerekropa (Y®L) 3, reHepatopa

KB-PAOVUONMPUEMHUK
C CUHTE3ATOPOM YACTOThHI

BbicOKoM YacToThl (I'BY) 4, nenutens
YyacToThl ¢ NepeMeHHbIM Ko3adhuLm-
ervtom genenus (OMNKO) 5, cdwunetpa
HWKHKUX yacrot (PHY) 6 v ynpasute-
ns yacToTbl 7.

Cuctema OAMNY npepHasHadeHa
nNNsi cMHXpoHu3aunn konebaHuil
CUHTEe3aTopa 4YacroThl (reTepoavHa)
npvemHuka ¢ konebaHnsamMu Hecywen
YacToThl NPYHYMAEMOFO cUrHana u co-
crout ua GycpepHoro yennurens BY 9,
cMmecuTena 10, ®HY 11, yeunutens
nepemexHoro Hanpsbkenus (YTH) 12,
cymmaropa 13, ynpasutens 4actoTh
14, mopynsitopa 15, 6ycepHoro ycu-
nwvtens BY 16, cmecutens 17, OHY 18,
YMH 19, pemopynsitopa 20, ®HY 21
M BCNOMOraTeNbHOIo reHeparopa H13-
Koi yactoTel (THY) 22.

Cucrema APY cnyxvt ans ctabu-
nv3auuu ypoBHA cvurHana Ha Bxoae
npuemMHuka (4to Heobxoanmo ans obec-
neyeHns onTUManbHbIX QUHamu4ec-
KnX xapakTepuctuk cuctembl GAIMY)
n cocrtout M3 casoepawarens 23,
cmecutens 24, dHY 25, YIMH 26, ge-
Mmopynatopa 27, ®HY 28 u perynu-

pyemoro ycunutenst BY 8.

Kanan cyHXpoHHOro npuema Cnyxvr
Onsi pgeMoaynaLvmn NPUHYUMaeMoro c1r-
Hana u coctout U3 cmecutens 29,
®HY 30 v ycmnurensn 3BYyKOBBLIX 4Yac-
tot 31.

CuHresartop yacTtothkl pabotaer cne-
ayiowmm obpasom. KeapuLesblin reHe-
patop 1 sbipabarbiBaeT konebanua c
yacroton f=4200 kl'y, noctynawowme
yepes ycunurenb-orpaHnunTens (Ha
puc.1 He nokasaH) Ha fenurens Yac-
TOThI 2 ¢ PMKCUMPOBaHHBIM KO3 UL~
€HTOM AieneHnsi, KOTOPbIA YMEHbLIaeT
yactory B 1680 pa3. B pesynbrate Ha
ofavH u3 Bxopos Yd[ 3 nopaercs ne-
pemesrHoe HanpsbkeHuve ¢ f=2,5 kl'y. B
TO e BpeMsi, ¢ Bbixoga reHepartopa BY
4 nepeMeHHOe HanpshxkeHue 4yepes
yeunurenb-orpaHninTens (Ha puc.1 He
noka3saH) ¥ [INK[ 5 nopaetcs Ha Apy-
ron Bxog H®[ 3. Ha ebixoge YUP[ 06-
pasyetcs HanpshkeHne, KOTopoe Yepes
®HY 6 nogaeTcsn Ha Bxod ynpasutens
YacToTbl 7 ¥ U3MEHSIET HacToTy reHe-
patopa BY. B pesynbrate 3T0ro npo-
uecca 4actora reHepatopa BY (f) 4
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CTaHOBUTCH paBHON:
m

fo=Pp-—,
n

raoe f=4200 kl'y — yacToTa
KBapueBoro reHeparopa 1;
m U N — KO3 UNEHTDI AeneHvst
4acToThl AENUTENEN YacToThbl 2 U
5 CcoOTBETCTBEHHO.

Ha ynpasnsiowme sxogbt ANKA 5 no-
naercsi ABOUYHBIA Kof, KOTOPbiN onpe-
pensiet ko3 drumeHt penenus ANKI,
a cnegoeaTtenbHo, U YacToTy reHepa-
Topa BY 4.

Cucrtema GAMY npuemHvika pabora-
er Tak. Ha ynpaensiowun Bxof cme-
cutensi 10 nogatotcsi konebanns ot
CcHHTe3aTopa 4YacToTbl, YacToTa KOTo-
peIX 6Nn3ka k Yactote NPUHUMAEMOro
CcUrHana, a Ha curHanbHbii BXof cMme-
cutensi 3 aHteHHel WA1 uepes pery-
nupyembin yeunutenb BY 8 u 6ychep-
HbIA ycunuTenb BY 9 nopaercs npu-
HMMaeMmblid curHan. Ha Bhixoge cMme-
cutensi obpa3yeTcs nepeMeHHoe Ha-
npshkeHve “GueHnn”, Kotopoe 4yepes
OHY 11, YINH 12 1 cymmatop 13 no-
[aeTtca Ha ynpaButenb 4actothl 14 n
M3MEHSIET YacToTy KBapLUEBOTO reHepa-
Topa 1 (a 3HaumT, U YacToTy reHepaTo-
pa BY 4) takum ob6pa3om, HYTO MrHo-
BEHHasi pa3HOCTbL 4acToT curHana u
reHepaTtopa BY ymeHbwaerca o
Af=0,34 'y (310 COOTBETCTBYET HUXHEWM
rpaHuye nonockl nponyckanmsa YIH
12).

3arem BcTynaeT B paboTy BTOPOW ka-
Han cuctembl QAMNY. Ha curHanbHbIA
BXxoa mopynsitopa 15 uepes perynu-
pyembid yeunurens BH 8 nopaetcs
HanpsbkeHWe curHana, a Ha gpyrow
BXOL — NepeMeHHoe HanpsikeHue
(fo=~40 'y) or BcnomoratenbHoro MHY
22. C ebixoga mogynsatopa 15 amn-
NUTYQHO-MOAYNUPOBAHHLIA CUTHan
yepes OydepHbit yeunuTens BY 16
nopaeTcs Ha CUTHaNbHLIN BX0A cMe-
cutens 17, Ha opyroi BXo4 KOTOpPOro
nopaeTca HanpsixeHwe reHeparopa
BY 4. Ha Bbixopge cmecurensi obpa-
3yeTcs nepemMeHHoe HanpsikeHwe ¢
yacrtoToit BchomoratensHoro M'HY 22,
kotopoe yepe3 PHY 18 n YMH 19 no-
haeTrcs Ha CUrHanbHbIA BXOL, CUHX-
poHHoro gemopynsitopa 20. Ha apy-
ron Bxo4 Aemopynatopa nocrynaer
nepeMeHHOe HanpsiKkeHWe OT BCNOMO-
ratenbHoro 'HY 22. Ha Bbixone nemo-
nynsitopa obpasyeTcs Nynbcupyowlee
HanpspKkeHWe, KOTopoe crhnaXwBaeT-
ca ®H4Y 21 u yepes cymmatop 13

nofaercA Ha ynpaeutens Yyactorhl 14,
M3MeHARN YacTOTY KBApLIEBOTO reHepa-
topa 1 (K reHepatopa BY 4) takum
obpasom, uto cuctema PAMNY nprem-
HUKA NEePExXoauT B PEXUM CUHXPOHU-
3aumn.

B pexunme cuHxponusauvmn APY pa-
6oraet Tak. Ha curHanbHbI BXOA cMe-
cutens 24 ¢ Boixoga 6ydepHoro ycu-
nutens BY 16 nogaercsi moaynupo-
BaHHOE NO aMnNUTyAe HanpshkeHue
curHana, a Ha gpyrow ero Bxof 4yepes
c¢hasospaliarens 23, cosgatowmm da-
30BLI caBUr Ha 90° — HanpsixkeHue
reHepaTtopa BY 4. Ha Bbixone cmecu-
Tensa 24 obpasyetcs nepeMeHHoe Ha-
NpsbkeHne ¢ YacToToN BCnomoraTtenb-
Horo MHY 22, koTtopoe uepe3 OHY 25
n YIH 26 nopaetcst Ha CUHXPOHHDLIN
nemopynatop 27. Ha Bbixone pemopy-
nsitopa obpasyetca HanpsixeHue, Npo-
NOPUNOHANbLHOE HANPSHKEHUIO CUTHA-
na Ha Bxofe mogynatopa 15, kotopoe
yepes OHY 28 nopaercs Ha ynpaens-
IOWUIA BXO4 perynupyemoro ycunure-
nsi BY 8 n namensier ero koachduum-
€HT ycuneHus Takmm obpasom, uto
YPOBEHb CUrHana Ha BXofgax cMecuTe-
ney noaaepXueaeTcs NpakTUYeCcKu
NOCTOAHHBLIM.

APY pabortaet B ToM cnyyae, Korga
OAMNY HaxoanTes B pexvme “GueHnn”,
a yacrora “OMeHuit” MeHbLe rpaHuy-
How vacTtotel PHY 25. 310 obneruaer
HaCTPOMKY NPUEeMHUKa Ha paguocTaH-
umio. APY genctByet m torga, korga
OAMNY nonapaet B peXum KBa3ncuH-
xpoHuama. Ho artor pexwum GAMNY
BO3HUKaET KPaTKOBpPEeMEHHO, T.k. APY
cpasy Xe yMeHbulaeT YpOBEHb CMI-
Hana Ha Bxoflax cmecmtenen, n GAIMNY
GbICTPO NEpexoauT B pexXuM CUHXPO-
HU3aumu.

[Mpu pabote cuctembl GAlNY B pe-
XUME CUHXPOHM3aLUK, HaNpsiKeHus
curHana v retepoivHa Ha Bxofjax cMe-
cutenen 24 v 29 npumepHoO cuHdas-
Hbl, @ Ha Bxoaax cmecurenem 10 v 17
OHW CABVHYTHI npumepHo Ha 90°.
CnepoBaTtenbHo, cMecutenb 29 Bbl-
NONHAET PONb CUHXPOHHOTO AETEKTO-
pa aMnNUTyaAHO-MOAYNMPOBaAHHOTO
curHana, v Ha ero Belxoge obpa3syert-
CcA AeMOogynNMpoBaHHOE HanpskeHue
3BYKOBbIX YacCTOT. 3TO HanpshkeHue
yepes OHY 30 v yeunutenb 3BYKOBbIX
yacTtoT 31 nogaercsi Ha BbiIxoQ NpyeM-
HWKa.

(MpopomkeHune cnenyeT)

B.AHULWEHKO,

r.Camapa.

B [1] 6bin onncaH npuHUMN gen-
CTBYA CBEPXPEreHepaTMBHOTO NPUeM-
Huka. Ctatbs conepxana obuiue co-
obpaxeHns No nosogy NPOLIECCOB,
NPOUCXOAALLUX B CXEME, N PEKOMEH-
JaLum No HacTpoKKke cBepxpereHepa-
Topa, OCHOBaHHbLIE HAa NPaAKTUYECKUX
3KkcnepuMeHTax ¢ npueMHuKom. Kax-
Obin papvoniobutens, cobupasmin
cBepxpereHepartop, 3HaeT, HAaCKONbKO
CNOXHO [oBUTLCAH XOpOoLWUX pe3ynkTa-
TOB, AENCTBYSI MHTYUTUBHO. TpyQHOCTU
Ka4yeCTBEHHOW HacTPOWKU CBSi3aHbl C
TeM, HYTO CBepxXpereHepaTMBHbIA Kac-
Kag ABNsierca MHoropyHkumoHanb-
HbiM. Ha ogHom TpaHaucTope cobpaH
¥ YCUNUTENb BbICOKOWM YacToThl, U re-
Heparop BcnomorarenbHbiX koneba-
HUI (reHepartop cynepuaauwu), u ge-
TEKTOP, BbIAENSAIOLWMNIA NONE3HbIA HU3-
KOYaCTOTHbIN curHan. Ecny Gkl BbINon-
HeHWe NepevncneHHbIX oyHKUMit Bbino
“nopy4eHo” pa3HbiM kKackaaam, TO KaXx-
bl U3 HUX B OTAEMNBHOCTU NETrKO MOX-
HO 6bINO 6bl HACTPOMTBL Ha oNTUManb-
HbiA pexum paboTbl. MNockonbky kave-
CTBEHHOE BbINONHEHWE KaXOoWn M3
hyHKUMIA NpeabABNSET K pexumy pa-
6oTbl CBOW, HACTO NPOTMBOPEUUBLIE
TpeboBaHus, B cBEpxpereHeparope
npuMxoanTcs ycTaHaBnueBaTb HEKOTO-
pbi kKOMNpomuce. B 3atom 1 3akniova-
€TCHA CIOXHOCTb HACTPOMKW.

Pexxum pabotbl nioboro kackapa ¢
TeyeHUeM BpPeMeHu MEHsieTcs nop
nencTBMeM pasnmuHbix gecrabmnuan-
pytowumx dpakrtopoe. lNoatomy ete oa-
HUM HEOOCTaTKOM CBEepXpereHeparo-
pa MOXHO CUMTaTb HEBBLICOKYIO YCTON-
YMBOCTb €ro paboTbi. YCTaHOBMNEHHbIN
KOMNPOMUCC HapyLllaeTcsi, U NapameT-
Pbl NPUEMHUKA CO BpEMEHEM, YTO Ha-
3bIBAETCA, “NNbIBYT".

Brickaxky cBoe MHEHWEe — HacTpo-
WTb NPUEMHUK MOXHO TOMbKO pa3ob-
paBLIXCh AeTanbHO CO BCeMM npouec-
caMy, NPOMCXOOSALLMMM B CXEME, a Tak-
Xe C BNIUSIHWEM Ha 3TU NPOLIECCHI BCEX
3NeMeHTOB cxeMbl. PelleHuio aTon 3a-
hayv ¥ nocesAueHa npepnaraemas
crarbs.

YMHOXEHUE JOBPOTHOCTW

KONEBATENBbHOIO KOHTYPA
BHauane Hebonbluon 3Kkckypc B Te-
opeTvdeckve OCHOBbI PafvOTEXHUKMK,
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CBEPXPEIEHEPATUBHOIO TNMPUEMA

6e3 KoTOpOro TPYAHO NoHUMaThb Aalib-
Helwee. PaanoBonHbl, U3nyyaemsle ne-
pepaTyunkaMmM, pacnpocTpaHsiloTca BO
BCE CTOPOHbI OT NepefatoLmXx aHTeHH
€O ckopocThio ceeta. C yBenuyesnem
paccTosiHust OT aHTEeHHbI MOLLHOCTL
3NEKTPOMArHUTHLIX BONH YMEHbLLIAETCH,
B npocTeiiweM cny4dae, obparHo npo-
nopLMoHanNbLHO KBagpaTty pacCTOAHWA:

p=—gi (1)
4qr

roe P — unanyyaemas nepefarivkom
MOLLHOCTb;
r — paccTosiHne [0 TOYKK
npuema;
P — NNOTHOCTb NOTOKa MOLLHOCTH
(MoLHOCTB, Npoxoasilas vYepes
KBappaTHylo nnowaaky B 1m2,
HaXOAALLYIOCA Ha PacCTOsiHUM T
OT nepegartymka).

OueBnaHO, Kakum Gbl HYU BLINO
6onbWwKM paccTofHue r, NNOTHOCTb
noToka MOLLHOCTM HUKorAa He obpa-
TUTCA B HOMb. OTO O3HA4aeT, 4yTo B
niobor Touke NpoCcTpaHCcTBa NpUCyT-
cTBYeT manyveHue abconioTHO BCEX
pagvocTaHumin, paboraiolinx Ha 3em-
HOM LWape, 4To camo no cebe pocra-
TOYHO UHTEPECHO. 3neKTpoMarHuTHas
BONHa nNpepactaenser cobon uyepeay-
towmecs BoO BpeMeHU U NPOCTPaHCTBE
nepeMeHHble 3NeKTpuieckne U mar-
HUTHbIE nonsi. B niobom npoBogHuke,
Op*eHTUPOBaHHOM NapannenbHo cw-
NOBbLIM NMUHUAM HAaNPSHYKEHHOCTY 3NEK-
Tpuyeckoro nonsi (E), Haeoantes 3[1C
(E) B COOTBETCTBMM C NPaBUIIOM

E=E-hyg )
rae h,— AencTByloWas BbicOTa
ApPOBOAHVKA.

Mpu pasmepax npoBogHVKa, cylle-
CTBEHHO MEHbLIWX ANWHBI BONHbL, AE-
CTEyIOLL{an BbiCOTa paBHa NONOBUHE
reoMeTPHUYECKON ONWHBI NMPOBOAHWUKE.
Ecnv Tenepb k NPOBOAHVKY, ABNAIOLLE-
Mycsi hakTuyeckm NpUemMHOW aHTeH-
HOM, NOAKMIOUUTEL HACTPOEHHBIA Ha
YactoTy kakon-nnbo papgunocTaHunu
konebaTtenbHbIA KOHTYP Tak, Kak 310
nokasaHo Ha puc.1, 10 Ha ero Beixoge
BLIAENUTCH HEKOTOPOE HanpshkeHue
Uc. BbISicCHUM, OT 4ero 3aBUCUT BENU-
YMHa 3TOTO HanpshkeHwvsl, 0bpaTUB BHU-
MaHue Ha TO, YTO (hakTMHecku — 3T0
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HanpsbkeHve Ha koHgeHcatope C1.
Insi npoctotel 6yaem nonaratb, YTo
COOTHOWEHWE YMCNa BUTKOB B KaTyll-
kax L1, L2 n cBaA3b MexXay HUMU Tako-
Bbl, 4To 3 C B3aMMHOI MHAYKLMK, Ha-
BOAUMas B kaTywke L2, 6yner paBHa
J/1C, HaBeneHHOW B aHTeHHe (dhopmy-
na 2). Nop pencrenem aron 3MC Tok
B KOHType 6yner nporekatk nocneno-
BaTenbHO Yepes kaTyLKky L2 n koHpes-
catop C1. OxBMBanNeHTHYI0 CXeMy Ko-
ne6aTenbHOro KOHTYpPa NPV 3TOM MOX-
HO NpeacTaBUTL B BUAE, u3obpaxer-
HoMm Ha puc.2. 3[1C, HaBogumasi B KOH-
Type, yuteHa ncroyHvkom E, a pesuc-
TOP Iy YYUTHIBAET aKTUBHBLIE NOTEPU B
KOHType. 31 notepyn 06ycnoBnexb! pac-
XOA0M 3HEPIUM Ha HarpesaHue NPoBoa-
HUKa KaTyLWKU U NepenanyysHmemM Yac-
TV SHEpruM anemeHTamu koHTypa. Noa-
po6Hee 06 arux npoLieccax MOXHO NPo-
yuraTbk, Hanpumep, B [2]. U3 puc.2 Bua-
HO, YTO MO OTHOLUEHWIO K 3KBUBaNEHT-
HOMY MCTOUHMKY E konebaTenbHbiin KoH-
TYp Tenepb sIBNSIETCH Nnocnefosaresb-
HbiM. B TakoM KOHTYpPe, Kak U3BECTHO,
CYLLEeCTBYET pe30HaHC HanpsiKkeHun,
NPy KOTOPOM HanNpsXXeHusi Ha peakTnB-
HbIX aNneMeHTax koHTypa B Q pas 6onb-
we 3C, BeeneHHoR B KOHTYpP. Ha oc-
HOBaHUM 3TOFO MOXHO 3anucartb

U=Q-E, 3)

me Q=2F: 4)
Tn
p — XapaKTepucTUHeckoe
COMPOTMBNEHNE KOHTYPA;
o — €ro pe3oHaHcHas YacTora.

1
Cl ©g-Ct
1

N TR

dopmyna (3) nokasbieaert, YTo yBe-
nuyernem Q MOXHO TEOPETUYECKU No-
Ny4uUTb cKonb yrogHo 6onbuloe 3Have-
Hue HanpsxeHusi Ue, noBens 1em ca-
MbIM MNPUHATEIA cUrHan go Bernuyun-
Hbl, HEOBX0AMMOK ANS HOPManbHOWM
pabotbl nocneaytowmx kackanos. K
coXaneHuio, Ha NPakTUKe CNOXHO No-
nyunte OB6POTHOCTL KOHTYpa Bbille
200...350. Kpome 1010, B peanbHbIX
cxemax K KOHTypY, NnapannensHo KOH-
neHcatopy C1, nogknovaetcs ocranb-
Has YacTb NpYeMHUKa, KOTOPYIO MOX-
HO YYeCTb ee BXOQHbIM CONPOoTMBIEe-
HHeM Rgy. OueBngHO, U B 3TOM COMpo-
TuBneHun Bynet paccenBaTbcs Hactb
NPUHSTON MoLLHOCTU. BosHmkatoime
JONONHUTENbHBIE NOTEPU NPUHATO
YUUTLIBATh 3KBUBANEHTHBLIM YBENuYe-
HMEM CONPOTUBIEHWS NOTEPb Iy B KOH-
Type Ha BENWUWHY Tpon- POpMyNa Ans
nepecuyeTa nMeeT Bug

2

fpon = ——
aon
Reax

PeayncrupyioLas 4O6POTHOCTL KOH-
Typa, Ha3blBaeMas 3KBMBaNEHTHON
(Q,), ymeHbLIaeTCsI:

Q,=—F—, (5)
I'n+Tgon

M B NpakTUHeCKUX KOHCTPYKUMAX CO-
craBnsieT penuumyy 50...120. HTo6h!
KapTMHa ©Gblna nonHon, Heobxoanumo
6bino 661 B 3HaMeHaTenb hopmynbt ()
nobaBuTb elle TpeTbe cnaraemoe,
yuuTbiBalOLLEE NOTEPU IHEPTUN B KOH-
Type 3a CYET LWYHTHPYIOLLEro AeNCTBNA
avTeHHbl. [1Ns NpocToThl AanbHehwe-
ro nanoxeHus yaem nonararb 3T1 No-
TepU paBHbLIMK HYTIO.

CyilecTByeT 4aBHO U3BECTHbI CMO-
c06 nosbilLeHns (YMHOXeHWs1) 1o6poT-
HOCTHY, noapo6HO onucaHHein B [2].
CyTb ero 3aknioyaeTcs B TOM, UYTO no-



Tepu B KOHTYpe KOMMNEHCUpYIoTCA 3a
CHEeT 3HEePTUM UCTOYHMKA NUTaHus.
MexaHu3m KOMNEeHcauMu NOHSITEH W3
puc.3. K koHgeHcatopy koHTypa nog-
KnroueH tpaHsuctop VT 1. Hanpspkenve
U¢ ¢ koHaeHcaTopa noctynaet Ha 6asy
TpaHaucropa VT1, 4to BbI3bIBAET U3-
MeHeHue Toka, npoTeKaloLlero B kon-
NEKTOPHOW Lenu 3a cHeT UCTouHUKA
nutanus G1. AMnnutyna M3meHeHui
onpeaensieTcsl BblpaXXeHnem

IK = UCSl

rme S — kpyTU3Ha TpaH3ucTopa
B pabouen Touke.
Mporekas no karywke L2, 310T TOK
HaBoauT B katywke L1 3[1C 3anmHon
uMHaykummn (obpartHon cesian)

Eoc = wgMl,

rAe M — B3aUMOUHAYKLMA KaTywek
L1nlL2
da3upoBka kaTywek Bbibupaercs
Taknm obpa3om, utobbt Ege Obina cuh-
¢asHa c konebaHusMK, NPONCXOAALLN-
My B KOHTYpe, T.e. obpartHas cBsi3b
6eina nonoxuntenbHon. Tok | B KOHTY-
pe Tenepb TeYeT Nog [EeNCcTBUEM CyM-
Mol E+Eqe, M amnnutyga konebanui
Hapactaet. O6paTnm BHUMaHWe Ha To,
4YTO aMNNMTyaa BO3pacTaeT, B KOHeY-
HOM CYETE, 3a CUHET IHEPIUMN UCTOUHU-
Ka AuTaHus.

Mockonbky Npy pe3oHaHce cymmap-
HOE CONPOTMBIIEHUE PeaKTUBHbLIX 3fe-
MEHTOB KOHTYpa pPaBHO Hynio, AN
BXO4HOIO KOHTypa cnpaseIMBo Bbipa-
XeHue

E + Eoc = E + oMl = I(ry + ron)-

HanpspkeHne Ha kongeHcaTope Te-
nepb MOXHO 3anucartb B BMae

oTkyaa

MoacraBve npaBbie YacTy Bbipaxe-
HU ansa | v | B npeabiayLyio dopmy-
ny, nony4nm

E+ogMUS= ~Up£(rn +1pon)-

BripaxeHue (3) cnpaBegnveo v ans
paccmartpuBaeMoro cny4asi, ¢ Ton
NVLLb pa3HULEew, YTo 34eCb UMEETCH B
BUAY SKBMBaNeHTHan gobporHocTb Q,,
yUUTBIBaOLL A8 KOMMNEHcaLUMio notepb
B KOHTYpe 3a cHet NONoXNUTENbHOMN 06-

patHou cBsian. Bocnonb3oBaBwwnch
(3), npenblpyLLee BbipaXXeHne nepeny-
weM B BuAe

E+wgMQES= E(rn +1 non)-
P

CokpaTtue 06e yacTu paeeHcTBa Ha
E, Bbipa3nm B sIBHOM BUie 3KBBaneH-
THYI0 JO6pPOTHOCTB

p
I+l pon — ©MSp

3=

nOﬂb3yﬂCb TEM, YTO NPy pe3oHaHce
1
(l)oC1 ’

OKOHYaTeNbHO 3anuiiem

P

_ P
Q.= — 5"
fo+Ton ="~ (6)

CpaexyBas BhbipaxeHus (5) n (6),
MOXHO caenartb chnegylowme nones-
Hbie 4NA NPaKTUKW BbIBOOLL:

- B 3HamMmeHatene copmynbl (6) 3a
cUeT NonoXxutenbHon obpaTHoW cBsi-
31 NOSIBUNOCH AONONHUTENBHOE Crla-
raemoe MS/C1, nmeioliee pasmep-
HOCTb CONPOTUBIEHUS;

- 3HaK 3TOro CONPOTUMBNEHWSI OTPU-
uaresnbHbIN, 4TO yMeHbuaet obliee
CONPOTHBIIEHWE NOTEPb KOHTYPA;

- MaHUNyNYpyst BenUunHon M mnn S,
MOXHO cgenartb CONpoTUBNEHUE No-
TEePb KOHTYPa CKONb YrOAHO MasibiM, B
TOM YKUCNE U PaBHbIM HYNIO;

- yBenuumeasn Q,, B COOTBETCTBUU C
copmynoi (3) MOXHO nonyyaTb B KOH-
Type konebanus nobow xenaemon am-
NNNTYSH.

dunanyeckuin cMbicn oTpuLaTenbHO-
ro CONPOTUBNEHVA, YMEHbLLAIOLEero
obLlee conpoTuBneHWe NoTepb, 3ak-
nioYaeTcst B TOM, YTO B KOHTYP, 3a CyHeT
NONOXUTENbHOM 06paTHOM CBA3M, BHO-
CUTCA U3 KONNEKTOPHOM Lienu aHeprus
WMCTOYHUKA NWUTaHUS, KOMNEHCUPYIO-
ias notepyu 3Heprun curHana B KOH-
Type. SHeprusi BHOCUTCS B BMAE Kone-
6aHnI TON e YacToTkl, YTO U Y NOCTY-
AUBLIMX B KOHTYP 13 aHTeHHLI. [Npouc-
xopsiLas KoMneHcaums notepb, unw,
OPYyrvMMy crioBamy, BOCCTaHOBNEHVE
3HEPrvM curHana HasbiBaeTcs pereHe-
pauven, a NPUEMHUKY, UCNONb3YioLLne
PaccMOTPEHHBIA NPUHLMA NS NOBbI-
weHusi koadpdrumreHta ycmneHus —
pereHepaTMBHBEIMYU. KOHKpETHEIE CXe-
Mbl pereHepaTtvBHbIX NPUEMHUKOB
MOXHO NOCMOTPETL B [2].

(MpopomkeHue cnenyert)

WU.MYTAJEB,
r.Mwusck.

“Aypsm nawux moded, od, Oypsam!”
U3 ebicmynnenus A.Patikuna.

L‘I em oTtnuyaetcs obbekTmBHas
OUEeHKa kayecTBa 3By4aHusi Ot
cybbektmBHON? O6bekTuBHas oueHka
— 310 npubopHasn, T.e. OHa He 3aBUCUT
OT YEeNnoBekKa, KOTOPbIN ee faeT, ee MOX-
HO NOBTOPUTE B NtoGom MecTe U B Jito-
6oe Bpems, Yero HeNb3si ckasartb Apo
cybbektvBHylo. CybbekTvBHas oLeHka
YacTo pacnibiByYara ¥ HeonpegenexHHa,
HO Belb ¥ 3ByK Mbl BOCAPUHMMaeM yula-
MW UHTErpasibHo, a He NO OTAENBLHOCTH
(rapMoHuKun, MHTEpMOAYNALMS, CKO-
POCTb HapacraHvsa v np).

Kyga st knoHio? A Bot kyaa. MNpueoxy
BbIZEPXKY U3 CTaThy B ayaANogHnbCKOM
XypHane [1], HanncasHol ero pejaKTo-
pom: “... Boinpsimutens GZ23 BHOCUT B
3BYy4YaHWEe HeKOTOPYI0 COHMUBOCTD,
npaega, 04eHb MATKYIO M MY3bIKasbHYIO.
274B obecneuviBaet Heckonbko Bornee
POBHBI TOHaNbHBLIM GanaHc, HO ... 3TH
namMnbl IPUAaIoT 3BYKY HEKOTOPYIO CTEK-
nsiHHoCTh ..." . PepakTop 3apaxee 6na-
roaapuT Toro, KTo 06bsICHUT BvsiHUE ke-
HOTPOHA Ha KauecTBO 3ByKa.

Poccwiickuit xypHan {2] yctamu ceo-
VX aBTOpPOB 3asiBNAET TBEPOO, HO He
MeHee TymaHHo: “lpakTuka nokasbiBa-
€T, UTO KEHOTPOHHOE NUTaHue cnocob-
HO CyLIECTBEHHO MOBLICUTh Ka4YeCTBO
3ByYaHust ycunurensi, kakve 6bl nony-
NPOBOAHVIKOBBIE ANOAbI Bbl [0 3TOrO HU
mcnonb3oBany”. B Apyron crarbe 3tn xe
aBTOpbl ceTyloT: “Ellle HUKTO He cMor
06bACHUTL, NOYEMY C Pa3HBIMU KEHOT-
poHamMu ycunutenw 3syyart no-pasHomy,
HO 37O (hakT”.

Ayavodmnust nonHa Takumm cybnek-
TUBHBIMU CY>XOEHUAMMW, OAHAKO OAVH U3
ee agentoB — Hoby LUvunao (Hbive no-
KOWHbIA) — B nocneaHemn 3 CBoux cra-
Ten [3] suipaxan riybokyto Gnarogap-
HOCTb OQpPYyromy aBTopy 3a NOMbITKY
ob6bekTuBHO onucatkb paboTty ogHoTak-
THO# CXeMbl, ¥ caM npyBen maccy uvdg-
POBBIX AaHHbIX, AEMOHCTPUPYS UHXe-
HepPHbIN Noaxo K npobneme, a He MHO-
ro3HauuTernbHoe “HamopLumeaHve nba”.

Korga s npepnaratw ayavodunam
NPOBECTY MEICAIEHHBIA IKCAEPUMEHT —
3aMeHUTb KEHOTPOHHEIN BLINPSIMUTEND
B Y34 Ha ranbBanunueckyto barapeto n
pewnTb, “ynyqumtca” 3ByK unu “yxyn-
LMTCH”, 5 BWKY pacTepaHHOCTb Ha Nn-
Lax ¥ cneiwy HewneHopasaenbHbIe MeX-
nometus. A BoBce He oTMETalo Cybbek-



“LLULAMAHCKVE TAHUDbI”
BOKPYI' KEHOTPOHA
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TUBHbIE OLIEHKM, @ NPU3bIBal0 fymato-
LWux nobutenen “mMmpa OXUBLUUX 3BY-
KOB” pa3obpaTtbcs, B YeM TYT Aeno?

Morpyanmcs B HayuHyio nuteparypy,
rae ueHATcA oO6bekTUBHEIE AaHHbE.
3peck 66 xopowo obpaTUTLes k Hayy-
HbIM aBTopuTeTam. UTo Takoe KeHoT-
poH? JTO ABYX3neKTpoAHas BakyyMHasi
namna (avon), npeaHasHaveHHas, B OC-
HOBHOM, Ansi paboTbl B BeINpsSiMUTENE.
BbiBaloT 04HOAHOAHLIE U OBYXaHOAHbIE
KEHOTPOHD!, C NPSIMbIM HAKANOM U C KOC-
BeHHbIM. CyTb ero paboTbl Xxopowo
obbscHaeT akagemuk M.B.lLynenkuvH,
YNTaBLUWA KYPC “ONeKTpOoHHBIE Namnbl”
B MBTY B 1918...1934 rr. lNo koHcnek-
Tam ero nexkuvn nsgaHa kuura [4], roe
NPYBOAATCS CChINKM Ha NePBOUCTOHHU-
Ky — paboTbl NeHrmiopa (1913...1916 1)
v PuuyapgcoHa (1914 r). Onbitbl 31X
aBTOPUTETHBIX YYEHLIX NoKasanu, 4to B
KEHOTPOHE KpVBasi TOka 3NeKTPOHOB, B
3aBUCUMOCTM OT TemnepaTtypkl katoaa,
COCTOMT M3 TpEX Y4YacTKOB: nepBasi
YacTb KPUBOMW, KOrga TOK yBenuyunBaeT-
€A C TEMNEePaTypom, ONUCHIBAETCH ypaB-
HeHveM PuyapacoHa

b
I= aﬁ e’
BTOpas 4YacTb SBNAETCH TOPU30OHTallb-
HOW NPSIMON, U cuUNa Toka He 3aBUCUT
OT TeMnepaTypbl HUTK Hakana, a 3aBv-
CUT NWWb OT HaNPsKEHWA Ha aHope; v
TPETbS — NEPEXOLHAN MEXAY HYMU.
Tok Hackilenus (korga OH He 3aBw-
cYT OT TemnepaTypbl karoaa) onpeae-
nsieTcs Boipaxervem |, = KU,3/2. Orcio-
na 6eina nonyyeHa nokasaHHas Ha
puc.1 BonsTamnepHas (aHogHas) xa-
pakTepvicT1ka BakyymMHOro avopa.
Paccmotpum yyacrok “AD". Korga Ha-
npshxeHne aHoAa mMano (nNpy Temnepa-
Type katoga 2300°C), oHo He Moxert
yBrneYdb (NPUTAHYTE Ha aHog) Bce 3nek-

TPOHbI, M3NyHaeMble KaTogoM, U TOK Ke-
HoTpoHa man. Npu NoBLILLEHUN aHoa-
HOTO HanpsbkeHUst cyna Toka yBenuun-
Baetcsi o Tovkn “C”. INpw atom Hanpsi-
YXEHWMW aHOa BCE ANEKTPOHEI, U3nyyae-
Mble KaTogoM, NnonagatoT Ha aHopf.
HanbHelwee yrenuueHne HanpsxeHus
aHoAa He MOXET YBENWUUTL TOK, KOTO-
pbiA goCcTyUr HacklweHus. Ecny temne-
paTypy katofa w3MeHWTb (Hanpumep,
MOHY3UTb), TO U3MEHUTCH W TOK HaCbl-
LeHus, T.e. Touka “C” “nepemecturcs”
no kpueoi AC B Touky “B” (T = 2200°C).

Takum obpasomM, Mbl gobpanuck o
CYTV paboTbl KEHOTPOHHOTO BLINPSAMMU-
Tens. ToK Yepe3 BakyyMHbIA Anog orpa-
HUYMBAETCA U HE MOXET NPEBLICUTL TOK
Hachilenvst. 3To oYeHb BaXKHbIN MO-
MeHT ANns Beinpsimutensi, paboratoLero
Ha eMKOCTHO# pvniTp. ToKM HacklLe-
HWS ANS KEHOTPOHOB Pa3HbIX TUMNOB, €C-
TECTBEHHO, Pa3NU4aloTCs, Tak Kak pas-
NYYaKOTCH VX KOHCTPYKLMK (paccTosiHne
MEeXay aHoAOM M Katofom, nrolwaib
3NeKTpogoB, Temneparypa u 1.4.). Co-
OTBETCTBEHHO, ByAyT pa3HbiMK MMMNYITb-
Cbl TOka, 3apsikalolme KoHgeHcatop
¢dumnbTpa, a 3HaunT, pasHeivMu GyayT
CNEKTPbI 3TUX UMAYIMBCOB Y HABOAKU OT
HWX Ha curHanbHbie Uenn. BoamoxHo,
3TO U3MEHSIET XapaKTep 3ByYaHus ycu-
NUTEns, ecny He NPeANpPYHSATEE BCe BO3-
MOXHble Mepbl MO YMEHbLLEHWUIO HaBO-
OOK ¥ NyNbcauni NUTaoLLmMX Hanpshke-
HUA.

MonynpoBOAHVKOBLIE AMOOBI UMEIOT
VMHYIO BONBTAaMAEPHYI0 XapakTepUCTUKY.
Ha Hel Het yyacTka HachiLLeHWs Toka.
Tok orpaHuuMBaeTCsi TOITLKO COMNPOTUB-
neHvem BHewHen uenw. MNonpobynte
cobpatb npocrenwyio cxemy (pmc.2).
lMNocne Heckonbkux BKMNoHeHUn SA1
avopa, ckopee BCero, BLIMAET U3 CTPOS,
TakK KaK TOK 3apsifla eMKOCTU OrpaHuyeH
TONLKO CONPOTUBINEHUSIMU 3MeKTpUYec-
ko ceth (Re<<1 Om), avioga (Ryp<4 Om)
v npoBogoB (R,<<1 Om). B pesynerate
OH ¥ MOXET JOCTUraTh B UMNYNbCE CO-
TeH amnep. JIlo6onkbITHO, YTO B CMEICHE
NOTEPL XapaKTepUCTHKa NONyNPOBOAHU-
KOBOTO Anoaa 6nuska K “‘ngeanbHon”™, a
B Ka4ecTBe BbINpsMUTENS 4118 XopoLue-
ro Y34, no mHexmio ayavoduoe, nyu-
L€ APUMEHUTE KEHOTPOH.

Ho ectk 1 gpyro#n nyTb. HyxHo orpa-
HWUNTb TOK Yepe3 NONYyNPOBOAHUKOBLIN
Orof ¢ NOMOLLbIO pe3ncTopa, Kak, Ha-
npwmep, B [5]. OpHako ato Beaer k no-
Tepe mMoLyHocTy. [lpoccenbHbi (vneTp

OrpaHnuMBaET TOK C MEHBLLUMM MoTepsi-
MM, HO OH TOXE HE JINLLEH HEJOCTaTKOB.
A KaKoW e BenunuuHbl [oCTUraior
UMNYNbCBl TOKA B KOHKPETHOM KEHOT-
pPOHHOM BhINpsiMMTENne? 3arnsivem B
cnpaBoudHyK no Namnam [6]. Haxogwm,
yto: “Hawbonbwas amnnuryga toka
aHoaa” ans keHoTpoHa 51 3C — 750 mA,;
5L{4C — 375 mA; 5L18C — 1200 mA;
614N — 300 mA. YTo o3Ha4vaeT ator
TEPMUH, B CNPaBOYHUKE He MNOSICHSIETCS.
Ons 6L411 ewe npusogntcst “Hanbonb-
LWMIA BLINPAMNEHHBIN TOK” — 75 MA, a
Takke — “HavmMeHbliee 3awuTHoe co-
NPOTUBNEHVE B LIeNK KaXaoro aHoaa” —
200 Om v “Tok ammcenn” (npu Ua=50 B)
— 150 MA. ins 5LI8C npusogutcs “Han-
Gonbwuia 6pocok Toka aHoaa” — 5 A.
Bce 370 OkOH4aTENbLHO 3anyThiBaET.

Tak Bce Xe orpaHu4MBaeT KeHOTPOH
MMMYNbCHBIA TOK 3apsiga eMKOCTU Unu
He orpaHnumeaet? B Tom xe cnpaBod-
HWKe nsganua 1974 r. yxe npuBogsTCs
TONbKO fiBa NapameTpa No TOKY — “Bein-
psIMNEHHbIN TOK (cpeaHee 3HaYeHne)” u
“Tok aHopa (aMNNUTygHoe 3HayYeHue)”.
BonbTramnepHbie xapakTepycTuKu pac-
NPOCTPaHEHHbLIX KEHOTPOHOB HE NPUBO-
ositea. W Toneko Ansi o4HOro ak3oTnyec-
KOro npsamMoHakanbHoro avona 401771
HaxoAvM BONLTaMNEPHLIE XapakTepuc-
TMkn (aHogHble), NogobHbIe Noka3aw-
HbiM Ha puc.1. Tonbko BMECTO TeMrie-
patypbl kKaToa yKaszaHO HanpsikeHve
Hakana. NpueogyMeble B CNPaBOYHUKE
MOLLHOCTH, pacceMBaeMbie aHOOOM
(nns 5L8C — 30 Bt v gna 5L19C —
12 Br), He NO3BONSIOT OTBETUTE Ha MO-
cTaBneHHble Bonpockl. M ecnyu umnynsc
TOKa Yepe3 keHOTPOH TPebyloT orpaHu-
YMBaTh C MOMOLLBIO BHELIHETO CONpo-
TUBNEHWs (pesncropa ¥ CoNpPoTUBIEHNs
obmoTok TpaHcgopmaropa), To Beflb TO
e caMoe MOXKHO M HYyXXHO filenaTb U Ansi
NoNynpoOBOAHUKOBOIO AMoaa.

Takvm 06pa3om, y KEHOTpOHa MeeT-
Csi TONbKO OAHO pearibHOe NpenmyLie-
CTBO Nepea NonynpOBOAHVKOBLIM ANOA0M
— ANVTENbHEIA Pa3orpes U No3ToMy Mef-
NEHHLIN POCT BbINPAMIIEHHORO Hanpshxe-
HWS, YTO no3BonsieT namnoesomy Y34
NNaBHO BLIATK Ha pabouni pexyMm.

Moxert GbiTh, ¥ koro-nnbo us umrtarte-
Inef MeloTcsl gononHuTeneHeie coobpa-
»eHus? MNogenvtecsk!
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‘Mawura 6e3 My3biku
Kak ceadbba 6e3 Heeecmbl...”

MMnopTHbIe MHTErpanbHbie MUKpPO-
CXeMmbl cervac [OCTYNHb AOBOSILHO
LIMPOKOMY KpYyry paguornobutenei.
BonbLWMHCTBO U3 HUX, NPU OTHOCUTENb-
HO HEBBICOKOW CTOMMOCTW, 0briafatoT Xo-
POLIMMU XapakKTEPUCTUKaMH, U Ha UX OC-
HOBE MOXHO cobpaTb YCTpOMCTBa, KO-
TOpbie CNOCOBHEI KOHKYPUPOBaTb C aHa-
NOrNYHBIMM NPOMBILINEHHBIMK OB pa3Lia-
mun. O6 ogHOM M3 9TUX YCTPOWCTB — aB-
TOMarHuTone — W NOMAET pedb B 3TON
crarbe.

AsTOMarHuTona coctout n3 cneayto-
LLIMX OCHOBHbIX GrioKoB (puc.1).

1. MpuemHuk. Y GonblWMHCTBA Npo-
MbiLUNIeHHBbIX obpas3LoB, Kpome agvana-
3oHa YKB, vmelotca Takke aManasoHbl
ONvHHBIX U cpeaHux BonH (OB 1 CB). Ha
MOW B3rNsig, 3TM ABa Avana3oHa coBep-
LUEHHO HEe HYXHbl. KauecTBO My3blku Ha
HUX ropa3fo xyxe, n nomex éonble.

B YKB-npuemHuike xenatensHa anek-
TPOHHas HacTporka U aBToMartrueckas
noacTpolka 4acToThl rerepogvHa
(A4 — 6e3 Hee NpvemMHyk ByaeT NNo-
X0 “Aepxath’ HyXHYI0 BONHY B yCNOBU-
sIX XonmucTon mectHocTw. Mpaeaa, ecnn
y MPUEMHMKa Xopoluasi YyBCTBUTENb-
HOCTb, U €0 NUTaHue crabunuavposa-
HO, To AT HeoBsi3aTenbHa.

CyLiecTByoT NPUEMHUKU C CHHTE3a-
TOpaMK 4acToThl. VX nperMyLLecTeo —
ObicTpas HacTpoika Ha noboi u3 3a-
nucaHHbix B namstv kananos (0,1 c),
HegocTatkn — Gonbwas cTOMMOCTb
KOMNAEKTYIOWUX U CAOXHOCTb Ha-
CTPOVKK. NS yNpOLLEHNA CXEMbI MOX-
HO NPUMEHUTL CUHTE3ATOp HanpsHKe-
HUsi (C NamsATbIO), KOTOPLIA ynpaBnser
Bapukanamun HacTtpoikn. OT npuemHu-
KOB C CUHTE3aTOPOM 4aCTOThi TAKOW Npy-
€MHUK OTIMYaeTCA TONBKO OTCYTCTBUEM
BCTPOEHHOro Yactotomepa. Hactpoutb
CVMHTE3aTOp HanpshKeHUst ropasfo ner-
ye, cobparb €ro MOXHO MONHOCTBIO U3
OTEYECTBEHHBIX paavojeTanei.

2. Crepeonekonep. KoHeuHo, OH He
obsizateneH, Ho 6e3 Hero 3ByK Gyaer “He
T0T1”. Cenvac 6oNbINHCTBO pagrocTaH-
uvi paboraior B cucteme ¢ nUnoT-To-
HOM, ¥ NWb CYUTaHHBIE eOVHNLIbE (OC-
Tanuchb elle M Takne) — No CTtapoMy
CTaHOapTy, C NONSIPHOW MogynsiLuen.
MNo3TOMy YCNOXHATE CXEMY HET CMbIC-

WA BES MY3LIR

A.KONAYHOB,
r.MpogHo.

¥ CaMbliil Ka4EeCTBEHHBIN (NO ko3t dmLm-
eHTy rapmonuk). Ero Hegoctatkv — BO3-
MOXHO LUypLIaHVE U TPECK B AMHaMUKax
Npy perynupoBKe FPOMKOCTH, Heobxoau-
MOCTb ¥ICNOMb30BaHWS CABOEHHLIX pe3n-
CTOPOB ANsi perynupoBKA B CTEPEOTpaK-
Te. BNEKTpOHHBINA perynstop (oropesu-
CTOP, aHANOroBbI NEPEMHOXUTEND) TPE-
6yer oavHapHOro NepPeMEHHOIo Pe3ncTo-
pa, Ho ero HeocTaTku — HebonblUon An-
HamMu4eckvii guana3soH, 6onbline cob-
CTBEHHbIE WYMbI, NPUNWYHBIA pasbpoc
rnapamerpoB yNpaBnsitoLnX 3SNEMEHTOB.
ObsizatencHa crabunusaumns ynpaensi-
rowiero Hanpsbkenusi. OguH n3 Hanbo-
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Nna, U HyXeH ToMnbKo geKkogep ¢ NUroT-
ToHoMm. OH noakn4vaeTcs K BbiXogy
rnpuemHwvika.

3. MarnurodoH. Camoe rnaeHoe yc-
NOBUE — Ka4eCTBEHHLIA NEHTONPOTSHK-
Hbll MexaHusm (FTMNM). OH Hukoum 06-
pa3om He JOMKeH “XepaTb” NEHTY N “3a-
enarty’. MarHmtohoH xenareneH “cre-
peo”, Aaxe ecrnv npueMHuk pabotaer B
MOHO(OHNYECKOM PEXUME.

4. KommyTarop. O6biiHO B aBToMar-
HUTONaX UCNONB3YIOTCA 3NEKTPOHHbIE
KOMMYTaTopb! (Ha NONEBLIX TPAH3UCTO-
pax), XOT B HEKOTOPbLIX YCTaHOBNEHb
COBOEHHBbIE-CYETBEPEHHDBIE MEepeKTova-
Tenu. SNEKTPOHHLIN KOMMYTaTOP nyylle
(HeT Wen4ykoe B AWHamMuKax), HO OH
CNOXHee.

5. PerynaTopbi Temb6pa v 6ananca.
Npu kKauecTBEHHOM aKyCTUKE U XOPOLUMX
MCTOYHUKAxX curHana oHW He HYXXHHI.
Tembp v 6anaHc MOXHO OTperynvpoBarb
B Npouecce HanaxveaHus YCTPOMCTBa
mameHeHvem AHX n koadpyumeHToB yeu-
neHvsi NpeaBapUTenbHEBIX Kackaaos.

6. Perynsitop rpomkocTu. Cyuiecrey-
HOT TPY TUNa perynsitopoB rPOMKOCTU —
MEXaHWYECKWIA, 3NEKTPOHHLIA U LMpo-
Bo. Mexanunueckuin perynsarop (nepe-
MEHHbIA PE3NCTOp) — CaMblil NPOCTON

nee yAauHblx BApUaHTOB TaKoro perynsi-
Topa onybnukoeaH B [1]. Liucposbie pe-
rynsitopbl [POMKOCTU — CaMmble CIoX-
Hble, HO NPaBWUMbHO COBpaHHLbIE, OHU
OKa3bIBAOTCS CAMBIMW NYYLINMN.

7. YM3Y. poMKOCTL 3ByKa aBromar-
HUTONbI JOMKHA, NO KpaHen Mepe, 3ar-
nywaTk 3BYK MOTOpa U LUENECT LUMH.
HanpsixeHve B GOPTOBOIN CETH aBTOMO-
6vnst HEBBICOKO, NO3TOMY ArIs Noflyye-
HUR BbIXOAHOM MoLHocTy 6onee 10 Bt
Ha KaHan HeobxoaVMb! MOCTOBLIE YCUINK-
Tenn. CoBpeMeHHbIe ycunvTeny Bbinyc-
KaKTCst B MHTErpasibHOM yUCMONHEHWN U
TPebyoT MMHMManNbHOTO KONWYECTBa Ha-
BECHbIX 37IEMEHTOB (HE CYMTas rPOMKOIO-
BopuTeneit). JononHUTENbHLIM NpenMy-
LLIeCTBOM MOCTOBLIX YCUNUTENEN SIBNsiET-
CA OTCYTCTBME BLIXOAHBIX KOHAEHCATOPOB
cpaBHMTenbHO 6onNbWOoNn eMKocTU (U
6onbwnx rabapuroB). BbixogHan MOLL-
HOCTb Takux ycunutenen gocruraer
40...50 Bt Ha kaHan. 3to paxe 6onblue
YeM [OCTAaTOYHO (Anst HeBonbLIOTo aBTo-
mobuns, a He ans aeTobyca). bonblunk-
CTBO COBPEMEHHBIX MOCTOBBIX YCUNUTE-
nei paboTaloT B 3kOHOMWYHOM Kracce B
¥ npakTudeckn He TpebyioT paguaTopor
(kopnyca marHuTonbl “xgataer” Ha oba
ycunutens, T.e. Ha 80 BT 3Byka).
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PaccmoTtpym noapobHee CXeMOTeXHU- OcHoBHbie napameTpbl CXA1238
Ky YKa3aHHbIX 6nokoB. MpuemMHukn Bbl- (ans pexuma YKB)
BalOT OAHOKPUCTASLHLIE Y C BHELLHWM H B 18.9
BY-6rokoM. B 0IHOKpUCTarbHBEIX NPY- ngnpqg(e::eblnmma:m,/\ S in
EeMHVKax BCe, HTO HyxHO Ans npeobpa- TPELIAEMBIN TOK, M
UyBCTBUTENBHOCTb
30BaHYA YaCTOTbl — YCUIMTENb BLICO- (MpV OTHOLLEHYY
ko yactotbl (YBY), rerepoovH, cmecu- cvrnan/wym 26 ab), MkB 1,5...2
TENb, YCUNUTENb NPOMEXYTOYHOW Yac- KoadhhuLmeHT rapMoHuK
Tothl (YY), YM-perextop, yevnurtens %, He bonee 0,3

3BykOBO# YacTtoTthl (Y34), a nHorga v
cTepeofekofiep — pachonoXeHb Ha
oAHOM KpucTtanne (NO3TOMY OH¥ TakK
HasbiBatoTcst). [pevmyliectsa Takux
NPYEMHUKOB — MNPOCTOTa CXEMbI Y He-
6onbuIoe KONMMYECTBO BHEWIHWX 3NEMEH-
TOB; HEAOCTAaTOK — Y HEKOTOPbLIX Npu-
eMHWKOB HMW3Kas rpasudHas 4yacrtora
(nns K174XA34 — ecero 110 MI'y).

Y NpMeMHUKOB ¢ BHewHum BY-6ro-
koM, YBY, retepoanH v cmecutens co-
OpaHbl Ha OUCKPETHLIX 3NeMeHTax
(TpaH3aucTopax), a Bce ocTainibHoe — Ha
cheuvanuampoBaHHon Mykpocxeme. Ta-
Kve npuemMHukn obnagaloT Gonblen
“BbICOKOHACTOTHOCTLIO” (3aBUCUT TOSb-
KO OT rPaHU4YHOM YacTOThl TPaH3UCTO-
POB), HO OHU CHOXHEE B U3rOTOBNEHMN
W HacTpoike.

YKB-npyeMH1Kn Ha OCHOBE MUKDOCXE-
Mbl K174XA34 HeogHOKpaTHO onuchiBa-

nvice B nuteparype [2...5]. Y atux npuem-
HWKOB NNOXasn NOBTOPSEMOCTL M3-3a “HU3-
KOYACTOTHOCTU” BXOAHLIX Kackaaos v [0~
BOMBHO BBLICOKOTO NpoueHTa bpaka (og-
HaXabl B pyky aBTopa honanacb MUKPO-
cxema 1996 r., kotopas umena scero 14
BbLIBOOB BMECTO NOMNOXEHHbIX ei 16).
Heckonbko nyudlive xapakTepucTykv
— y MMkpocxembl K174XA42 (3apy6ex-
Hble aHanoru — TDA7000, TDA7010).
Cxema npremMHvka Ha ee OCHOBE NpuBe-
nexHa Ha puc.2. B ckobkax ykasaHbl Ho-
mepa BblBogoB MMC K174XA426. OH pa-
Goraer Ha yacrotax 95...108 MI'y, nepe-
cTpavBaeTcst No AuanasoHy ¢ NOMOLLLIO
Bapvikana VD1, BKITIO4EHHOro B KOHTYPp re-
TepoavHa, nofayeit Ha Bapyikan NocTosH-
HOro HanpshkeHus ¢ peasncropa R2. Ero
CONPOTUBNEHNE MOXET ObiTb OT AeCsT-
KOB KMITOOM [10 HECKONbKWMX Meraom.

KonaeHcatop C14 HyxeH ana niiaBHo-
ro U3MeHeHus 4YacToThl HAacTPOrkK, a
TaKke gnst Toro, 4Tobbl 6biNY He Tak
CUINBbHO CbILLHBI LWOPOXU peancTopa R2.
Mogpo6Ho ¢ npyHuMnom paborbl 3Toro
NpYeMH1Ka MOXHO 03HAKOMUTLCS B [6].

[opazno nyywvmy napameTper cbna-
naet mukpocxema CXA1238S ¢p.Sony
[7, 8]. Mo mHeHwio aBTOpa, 3Ta MUKPO-
CXema Xopowo NogxoauT A4ns Beicoka-
YecTBEeHHOM aBTOMarHuTosNb (knacca Hi-
Fi). OHa BbInyckaercst B [BYX BapvaH-
tax vcnonHexwst: CXA1238S — B kop-
nyce SDIP-30 (“maneHekui™ DIP ¢ wa-
rom BbiBOgoB 1,78 mm) 1 CXA1238M —
B KOpnyce A515 NOBEpXHOCTHOIO MOHTa-
»a SOIC-30 ¢ warom BuiBoAos 1,25 mm.
LiokoneBka o6oux BapnaHToOB coBnaja-
er. Mo HekoTOpLIM NapaMmerpam MUKPO-
cxema ¢ Bykeo# “M” nydqwe. JononHu-
TENbHBIA “NAKOC” 3TUX MUKPOCXEM —
Hanuuve BCTPOEHHOIO crepeoaekoaepa
¥ npueMHuka AM-curHasnos.

Cxema npuemHyika Ha MMC CXA1238
n3obpaxenHa Ha puc.3. Karywka L1 or-
Hocutes K YBY, a L2 — Kk retepoaviHy.
MapannenbHo koHaeHcatopam C4 u
C10 »enarenbLHO NOAKITIOHUTL MIEHON-
HbIe MY Kepamyyeckve KoHOeHcaTophbl
emkocTbio 0,047...0,1 Mk®. “3emnsiHbie”
BbIBOAbI 3TUX KOHAEHCATOPOB [OSKHEI
COEaVHATLCS B OHON TOUKE (MX MOXHO
npvnasite co ctopoHbl Aopoxek). K Bbl-
BoAy 26 DA1 nogkoHaeTcs KBapLIEBLIA
pesoHaTtop Ha yactoty 10,7 MI'u, Ho, Tak
KaK ero TpyAHo AocraTb, fydwe cpasy
3aMeHUTb ero aHanorom Ha LC-koHTy-
pe, kak nokasaHo Ha cxeme. OgHako ¢
KBapLem npobnem ¢ HacTponkon hasoc-
NBYrarLLero KOHTypa 4acToTHOro ETek-
Topa He 6yner. Karywka L3 HacrpoeHa
Ha vacrtoty 10,7 MI'l, ¥ ee, BMecTe C
koHaeHcatopoM C17, MOXHO B3ATb Y3
YMY no6oro YKB-npuemuvka. L3 co-
nepxut 10...12 BuTtkoB npoeoaa M3J1
20.1...0.2 MM Ha KapKace OT UMMOPTHBIX
KOHTYPHbIX KaTyluek. Bce octanbHbie ka-
Tywku (pvc.2, 3) cocront u3 4 BUTKOB
npoeoga 0,5 MM, HaMOTaHHbLIX Ha on-
paeke @4 mm. Peavctopom R10 HacTpa-
vBaeTcs cTepeoaekofep no Havbonee ka-
YECTBEHHOMY pasaenesmio kaHanos. Ero
MOXHO 3aMEHWTb AOCTOAHHBLIM CONPOo-
TMBneHviem 5,1...5,6 kOM. B npuHuvne,
R1 v C2 moxHo ypanvtb. CesisaHHoOe C
3TUM yXyaweHne paboTbl CTepeodeko-
Nepa Ha crnyx He3ameTHo.

BbixoAHOE HanpshkeHve 3BYKOBOWN Ya-
cToTH coctaensiet 35...70 mB, a gns
YM3Y 06biuHo Hyxen curHan 0,7 B,
NO3TOMY K BEIXOA@M MUKPOCXEMbI Nepef]
YM3Y HyxHO noakmiouvTb HOpMUPYIO-
wwuin yeunurtenb (K=15).

(MpopomkeHue cnepnyer)
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YCUITUTENWU MOLLHOCTW B ABTOMOBWIIE

MoxHO oTbIcKaTh MHOTO CxeM, nogob-
HLIX npeanaraembiM, HO A BCE e pas-
paGortan cBon cobcTBeHHble. B npuHLm-
ne, 3T0 He 4YTO MHOE Kak aBTOMOGUNb-
Hole 6yctepn (booster -— ycunutene
MOLLUHOCTH). DTO MOCTOBLIE CXEMEI C
BbIXOOM Ha AUHaMKK, 1 paboTtaloT oHu
ot Hanpshkennsa 12 B. OgHako B no-
nobHoro poga cxemax HacTto He obpa-
LaloT BHYUMaHWE Ha Takylo Menoub,
UTO Ha MHBEPTUPYIOLLWIA Kackal BXOA-
HOM cuUrHan nocTynaet c Bbixoda He-
VHBEpPTMpYloLlero yeunurens. A noato-
MY UHBEPTUPYIOLUNY yeuUnutene yxe
3apaHee nonyyaer curHasn, KOTopbin
VMEET UCKaKEHUSt HEVHBEPTUPYIOLLE-
ro ycunurens (puc.1a). 310 ocoben-
HO HebnaronpuATHO B TEX Cry4asX,
Korna BcheAcTBUe BHICOKOIO YPOBHS
BLIXOAHOW curHan obpesaercs! Liene-
coobpa3Ho NO3TOMY CAPOEKTUpOBaTh
MOCTOBYIO CXEMY C “NOANVHHBIM" UHBEP-
TUPYIOLLUM OKOHEUYHBIM yeunvTenem
(puc.16).

Kpome Toro, gononHurenbHbiM Tpebo-
BaHveM ansi MeHs bbina HeobxoanmocTb
AVMCTaHUMOHHOTO ynpaeneHus. [Npyyem
Takoro, 4Tobbl He HyxeH Guin oraenb-
HbIA MaBHbLIY BbiktoHaTenb. JTa 3apa-
Ya pelsaercs ¢ NoOMoLLbIO pene, KOTo-
poe ynpaensieTcs Yepes rMaBHbl BbIK-
noyarens aBToMOGUIBHON MarHvTONb
vny Yepes Bbixod 12 B (ecnu oH ectb).
Bbixog 310T B MarHuTosne NpeaycMoTpeH
ans Toro, YTo6L Npy BKITIOYEHHOM Npu-
€MHUKE HanpsiXeHne WU ynpasnsiowmn
cvrHan nonagany Ha akTUBHYI aHTeH-
HY WK aHTeHHBI yeunutenb. Takoe
peweHye TOYHO COOTBETCTBOBASIO MOUM
uensim. KoHeuHo, ycunuteny MoXxHo
6bino 6bl NogKNoYaTh K NUTAHUIO U C
NOMOLLBIO TNABHOTO BLIKITIOHATENSs Mar-
HUTONbI; OAHAKO 3TO HE PEKOMEHAYETCS
13-3a neperpy3kv ux npy 3tom 6onbwmn-
My BbIOpocamu Toka.

Ons ycunutensi MOLHOCTY Y MeHs$
6bina BO3MOXHOCTb UICNONb30BaTh UH-
TerpanbHbie cxembli TDA2003 n
TDA2005. MocnegHas npeanoyTy-
TenbHee, NOCKOSbKY B OJHOM Kopnyce
copepxut Aea yeunurens. Ceepx Toro,
6onee “cepbe3Hbie” ONONHNTESbHBIE
anemeHThl, TakWe Kak KOHAEeHcaTop-
Bornbrgobaeka u RC-vnerp Hanpsbke-
HUS NUTaHUA NPeaycvnNUTens, No3Bo-
natot cuutatb 3ty UMC Gonee “conua-

P

HbIM” YCTPOWMCTBOM MO CPaBHEHWIO C
TDA2003.

MpuBOXY pesynbratel cpaBHEHWS
TDA2003 v TDA2005 (BO BCsikOM Cny-
yae, s nonyunn umeHHo takue). Oba
ycunurensi nogkodanvcb K Harpyske
conpotueneHmem 2 Om (B MOCTOBOM

cXeme TaKylo Harpysky Ha ofHy BeTBb
naert 4-omHbi avHamuk). MNMocne atoro
onpeaensnock, NPU Kakon amMnnutyae
NPOUCXOAUT OrpaHvyeHve BbIXOLHOTO
curHana. Npy oguHakoBOM HanPsXXeHUU
nutanvs 2005-n gaBana HECKONbKO Ny4-
wyie pesynbrarbt. W 310 6birio MHoroobe-
waowmmM. OaHako ganbHenee yeenn-
YeHUe BXOOHOIO curHasa yxe He npu-
BOAMNO K YBENUNHEHWIO BBIXOAHOIO CUr-
Hana. A y TDA2003 nocne nepexoga
yepes Touky obpesaHusi MOXHO 6bino
€Lie yBeNuUnTb BLIXOAHOW curHan, Tak
UTO OH YXe Aaxe npeBbiluan Makcu-
ManbHbIv cyurHan 2005-1. Pestomnpyem:
TDA2005 paet oyeHb YCTONUUBLIA K
NCKaXEeHUAM BbIXOAHOW cUrHan, a
TDA2003 meHee “apamatnyHo” pearu-
pyer Ha He cnuwkom Bonbluve nepe-
rpy3ku. Otnvuve mexay HMMu
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HEe CNWLLKOM BENWKO, W, BO3-
MoxHo, TDA2003 ny4vwe noa-
XOOWT ANst Halwmx uenew. Boi-
6op 3pecb HEOAHO3HaYeH —
KaXXablil QOMKEH pelwmnTb ONns
cebs cam, kakas MMC emy
“cymnarnuHee”.

[ns crepeoBapvaHTa ycunv-
Tens HeobxoAumbl YeETHIpE
TDA2003 (puc.2) nnu gBe
TDA2005 (puc.3). MNeyaTHbie
nnathl U CXEMbI Pa3MeLLeHUs
netanen Ha HUX npyBedeHb Ha
puc.4...7 COOTBETCTBEHHO.

[nst Gonee nerkon guarHoc-
TUKY HEUCNPaBHOCTEN C NOMO-
Lo nepemMbibek AK MOXHO OT-
knounThb NnTanHue ot UMC. Co-
NpoTyBNeHvE pesncropa, oTMe-
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YEHHOTo Ha pUC.3 3Be3404KON, He0bXO-
Avmo noaobpathk Tak, YTobbl BenninHa
ycuneHus 6bina TOYHO paBHa TeopeTu-
Yyeckomy 3HaqeHnuto. MNpu ero oTcyTCTBUK
HapylweHve cumMeTpun Byner coctas-
NATb OKOMNo ofHOM AecaTon aeyubena.

Haxopswuecs Ha BxoAe U Takke oT-
MeyYeHHble 3Be3004KaMU KOHAEeHCaTopbl
3acnyxueawT ocoboro BHUMaHUA. ns
06bI4HOro MarHnTochoHa C NPOCTLIM Bbi-
XOLOM Yyepes pazgenvyTenbHbliA KOHAEH-
CaToOp OHW He HYXHbI; B 3TOM cny4ae He-
06x0aMMO UCNONb30BaTh NOAKMIOYEHUE
¢ NoMoLLbID 06bIYHBIX NpoBoaos. OaHa-
KO UMEKTCH U Takne Npubopbl, Y KOTO-
pbix Ha BbiIxoAe MOXeT ObiTb 3aMeTHOEe
NOCTOSHHOE HanpsXeHwe (NoNnoBUHAa
nuTanus). B 3ToM cnyyae noMedeHHble
KoHAEeHCAaTOpbl AAOT 3auTy OT U36bbi-
TOYHOW Harpysku nNo NOCTOAHHOMY TOKY
(68 Om!) kaK OKOHEe4HOro ycunurtens
MarHuTodhoHa, Tak U AENUTensa Hatlux
cxem. U, Kpome TOro, MHe yxXe npuxo-
[MNOCb CTAanKUBaTbCs C TAKUMU BbIXO-
JaMU OKOHEe4YHbIX KackafoB, KOTOpbIE
“Bbipy6anun” BbIXOAHOW cUrHar yxe npu
Harpyske NocTosHHbIM TOKOM BCErO B
HECKONbKO MUNNMamnep.

[Onsa oKOHeYHbIX ycunuTenen BaXHO
TOYHO ycTaHOBUTL obllee ycuneHvwe
MexXay BXOgOM U Bbixoaom. Ecnv oHo
3aMeTHO Gonblle eauHulibl, TO aaxe
KOTQla OKOHEYHLIW Kackaa mMarHutodo-
Ha HEe UMeeT 3aMETHLIX UCKaXXEHUHN, OT-
HowleHure curHan/iuym ans 6yctepa 6y-
[eT nnoxum. Ecnu xe ycunexue paBHo
€AUHULIE UMK faXe MEHbLUe, TO Npo-
6nem c wymom He 6yneT, oaHako Torna
OKOHEYHBI YCUNUTENb MarHUToMNbI ofpa-
HUYUT MaKCUManbHYIO BbIXOAHYIO MOLL-
HocTb. Moatomy obe cxemMbl UMEIOT On-
TUManeHoe ycunenue okono 3 nb. Apy-
'MMU CNOBaMK, OKOHEYHbIN Kackaa mar-
HUTOMbI [IOMKEH JaBaTb C MUHUManb-
HbIMWU UCKaXEeHUSIMU BLIXOAHOW cUrHan
c aMnNnuTyaon Ha 3 Ab MeHbLUE BbIXOA-
HOTo curHana 6ycrepa.

Ona narotoBneHUs UHAYKTUBHOCTU
LyMONOAABNSALLEND hunbsTpa MOXHO
M3Bneydb heppUTOBbIY CTEPXKEHDb U3 NPU-
wealuero B HEroqHOCTb KapMaHHOIo
paguonpuemMHuka. Ha Hero Heobxoau-
MO HaMOTaTb He MeHee OHOTo cnos (a
nydile ABa-TpY) MEOQHOFO NpoBoAa Au-
ameTpom okono 0,6...0,8 mm. 3atem
cTepeHb 3NacTUYHO KpenuTcs K Nnarte
C NOMOLLbID HUTOK UMW CUAWKOHOBOTO
Knes. Ans gononHUTENbHOTO CHKEHUR
YYBCTBUTENBbHOCTU K NOMEXaM MOXHO
YBENUYUTL EMKOCTb (PUNBTPYIOLLMUX KOH-
JleHCcaTopoB.

Hobby Elektronika, 12/1999.
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OcHoBaM TenedOHUN U YCTPOWUCTBY
TenedOoHHbIX annapaTtoB NOCBSLLEHb!
MHOFOYMCIEHHbIe CTaTbW U KHUMU. MHO-
rve u3 Hux 6einy U3naHb 4asHo, W, ay-
Mato, byget nonesHo etye pas Hanom-
HWUTb YUTATENSM a3bl Nepeaaqu 3ByKa o
npoeoaam.

Ha puc.1 npueegeHa 6asoBasn cxema
OBYXNpOBOAHOW AynnekcHon (OByCTO-
poHHelt) TenedoHHoM cBA3Kn. 3aeck BF 1
v BF2 — tenedoHHkie kancionu (Tene-
¢doHbi), a BM1 1 BM2 — MukpodpoHHbIe
kanctonu (yronbHele MUKPOGOHbI). M-
TaHWe TenedoHHbIx annapatos TA1 1
TAZ2 ocyiuecTBnsieTcs OT LEHTpanbHON
6atapen GB1, Haxopasiwelica Ha ATC.
KonpaeHcatopel C1 u C2 obecneuveaiot
NpoxoxaeHue “pasroBopHbix” (NnepemeH-
HbiX) TOKOB OT OfJHOro annapara K apy-
romy, a gpoccenu L1...L4 npepoTtepala-
0T UX 3aMbiKaHue Yepes Manoe conpo-
TuUBNeHue Gatapeu.

\ /CTPOMCTBO

Ha3biBaeMbi MeCTHbIM 3 deKToM
(Sidetone). 310 NpaAMoe NpoxoXxaeHve
curHanos mukpodoHa BM1 (BM2) B Te-
nedOHHEBIA Kancionb CBOETO e anna-
pata BF1 (BF2) 3a cuer TpaHcdopma-
L1 MUKPOOHHbBIX TOKOB BO BTOPUYHYIO
0BMOTKY pasgenvrensHoro TpaHcgop-
maropa T1 (T2). MectHei acbdekT yxya-
waert paboty TenecoHa, B 0cobeHHOC-
™ y 1010 aboHeHTa, B NOMELLEeHUN KO-
TOporo HabnoaaeTca NOBbItLEHHBIN ypo-
BeHb WyMa. YKasaHHbIi He[oCcTaTokK
HEBO3MOXHO YCTPaHUTb NOMNHOCTLIO,
ofiHaKo ynaetcs 6onee nnu meHee yc-
NeLwwHo NoAaBUTbL MeLLaLLWe CUrHan.!.
MNpyuMeHSAITCA ABE OCHOBHLIE CXEMBbI
pa3roBOpHbLIX Lienew, 3aMETHO CHUXato-
Lue MecTHbIl 3dpekT — MocToBas U
KOMMNEeHCaLUOHHas.

W3 Teopr MOCTOBBIX CXEM U3BECTHO,
YTO NPV YCROBUSAX, KOTAA MOCT ypaBHO-
BeweH (R1- R, =R2-R3), 30C uctou-

<

U PEMOHT

TEJIE®OHHbIX ANMAPATOB

HUka E1, BKNOYEHHOro B OAHY U3 gua-
roHanei MocTa, He Bbl3blBaeT nosasne-
HUS pasHocTu noteHymanoe U2 B gpy-
ron (puc.2a). Tok uctounuka E1 npote-
KaeT naparnnenbHo No CONPOTUBNEHUAM
nnev mocta R1-R3, R2-Ru co3naert Ha
paBHLIX CONPOTUBINEHVAX paBHbIE Nage-
HUR HanpsxeHus1. PesynsTypyioLliee Ha-
npskenne U2 = 0. B npoTuBOMECTHOM
MOCTOBOM cxeMe pornb uctouHuka 3C
urpaet MukpocdoH BM, a tenedon BF
BKMNIOYEH B Apyryl AvaroHanb Mocrta.
Ha puc.26 npuBeneHa npyHUunuanb-
Has cxema LWaxTHOro TenedoHHoro an-
napata TAWB-UB ¢ peaucTtuBHON MOC-
TOBOW NPOTMBOMECTHOW cxemoi. KoH-
nencatop C3 npenHasHaueH ons npo-
nyckaHus Yepe3s TenedoHHbIA Kanconb
TONbLKO NepeMEHHON cocTaBnsoLen
TOKa. DKBUBANEHTHaA cxema annapara
nokasaHa Ha puc.2B.

Ha puc.2 Bce conpoTuBNEHWs MocTa
0603HaueHb! Kak akTuBHLbIe. B pelictBuy-
TENbHOCTU, CONpPOTUBIEHWE TenedoH-
HOW NUHUU UMeeT KOMNNEKCHbIA Xapak-
Tep, TO éCTb OHO COAEPXUT HE TONbKO
aKTUBHOE CONPOTUBINEHUVE, U3MEPSEMOE
OMMETPOM, HO W pEAKTUBHYIO (UHOYKTUB-
HO-eMKOCTHYI0) COCTaBnsioLLyto, u 06o-
3Hauaetca Zy;. Kak cneayet w3 ycnosusi
paBHOBECUs) MOCTa, NPOTUBOMNOMNOXHOE
Z;, Nnevyo Takke AOMKHO cofepXartb
peakTUBHY10, 06bIYHO EMKOCTHYIO CO-
craensiowyto. OHo obo3HavaeTca Zg —
GanaHcHoe ConpoTUBIIEHME.
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barapess GB1 cosnaer nocTtosHHbIE
TOokM B BETBAX cxembl (lgq, lg2), npoTe-
Katoume yepes MukpodoHbl BM1, BM2.
Kak ynomuHanock, nepemeHHasi cCoctas-
NALLAs NPOTEKaET Yepes pasaenvresis-
Hble KoHgeHcaTtopbl C1, C2 no uyenm,
BKIKOYALLEN NnepsuyHbIe 06MOTKM 060-
ux TpaHccdopmaropos T1, T2. basosas
cxema ABYXNpPOBOAHOW pa3roBOpHOW
Lieny UMEeET CYLLECTBEHHBIN HeNOCTaTOK,
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BUTUS NONYNPOBOAHUKOBOW 3MEKTPOHK-
KW Hauanock Bce bonee Bo3pacTawLiee
BHEApEeHWe TPaH3WCTOpOB, a@ 3aTeEM U
MUWKpOCXeM B TenedOHUIO, B HaCTHOCTH,
B 6bITOBLIE TENEhOHHBIE annaparThbi.
Haunbonee ys3BUMbIM anemeHToM TA
TPaAULIMOHHOrO TUNa SBNSETCA Yrofb-
HbLI MMKPOOHHLIN Kanctons (puc.5a).
Ou npencraenser coboit yHuduympo-
BaHHbIN (N0 pasMepam) MeTannu4eckui
Kopnyc 1, BHyTpM KOTOPOro nomMetleHa
nnacTMaccoBas BCTaBka-KoOHTeWHep 2 C
yrnyGneHueM, 3anonHeHHbIM YronbHbIM

B TpaHcchopMaTOpHOW MOCTOBOW pas-
roBopHoW cxeme (puc.3a) MUKpOdhOH
BM u tenedoH BF kaxaoro aboHeHTa
BKMIOYEHDbI B pasHble fiMaroHanu ypas-
HOBELeHHOro MocTta ¢ manorabapur-
HbIM HWU3KOYACTOTHLIM TpaHcdhopMaTo-
pom T. ConpoTtuenenue Z, npeacrasns-
eT cobol nonHoe conpoTUBNeHue Tene-
c¢hoHHOM NHUK, BKNKOYAA annapar BTO-
poro aboHeHTa. Zg — NONHOE CONPOTUB-
nexne nneyva 6anaHcHOrO KOHTYpa, Co-
CTaBMeHHOro U3 pe3sncTopoB U KOHAEH-
catopoB. Tok MukpochoHa 1, npotekaer
Nno CONpOTUBNEHUAM NneY mocTa — 06-
MOTKaMm TpaHccopmaropa i n il —B npo-
TUBONONOXHBIX HanpaeneHuax. Noato-
MYy MarHUTHbiE NOTOKU B cepAevHuKe,
co3faBaeMble obmoTkamu |, I, B3anm-
HO KOMnNeHcUpyloTcsa, u B obmoTke th
MUKpodOHHBIM TOK oTcyTcTByeT. OaHa-
KO AOBUTLCA TOYHOTO paBHOBECUR MOC-
Ta NpakTU4eckn HEBO3MOXHO — Banan-
cHoe nneyo Zg B TenechoHHOM annapa-
T€ HEU3MEHHO, @ CONPOTUBNEHWE Tene-
POHHON NUHWU Z; 3aBUCUT OT MHOTUX
NPUYNH — ONVHBI IMHUKM, Mapkn kabe-
NS, COCTOSHUS KOHTAKTOB B kOpObKe, po-
3eTKax, WHypax 1 T.4.

INpoTuBOMECTHOE AENCTBUE KOMNEH-
CalUVOHHOW pasroBOpHOW CxeMbl
{puc.36), kak cneayeT U3 ee Ha3BaHUs,
OCHOBAHO Ha NpUHUUNE KOMNEHcaumum
nageHun HaNpsHXXeHUA 3a CYET NepemMeH-
HbiX TOKOB, NpoTeKalLmnx no 6udmnap-
Hoi obmoTtke IV TpaHcchopmaTopa T B
NPOTUBONOMNOXHbIX HAanpasneHusx. Ha-
3HaveHue 0bmMoTok TpaHcopmaTopa: |
— nuneiHas, I — 6anancHas, It — te-
nedoHHasn, IV — koMneHcaynoHHas.
Toku, npoTekatoryme no obmotke LV, Ha-
MOTaHHO B [1Ba NPOBOAA. COEAMHEHHBIX
nocneaoBaTenbHO-BCTPEYHO, NpakTu-
YEeCKW HEe CO3JaT MarHUTHBIX NOTOKOB
B cepievHvke TpaHcopmaropa. MNoato-
My KOMNeHcauyuoHHas obmotka [V nme-
€T YACTO aKTMBHOE conpoTueneHue Ry.
B 06biuHbIX TenehOHHBIX annaparax,
paauoTtenedoHax, pakcax, aBToOTBeT-

UMKax BCTpe4HawTCca U Apyrve BapuaH-
Thl TpAHCGOPMaTOPOB U aBTOTpaHcKOp-
MaTopoB — ¢ 60NbLLIWM AU MEHBLLWM
yucnom obmoTok. Ha puc.4 nokasana
TpaHcopmaropHas NpOTUBOMECTHaA
cxema TenedOHHOW CBA3WM ANA ABYX
aboHeHTOB.

OnHako nwbas NpoTUMBOMECTHARA Cxe-
Ma MMeeT [iBa OCHOBHBIX HeaocTaTKa.
MNepBbii — NONHas KOMNEeHcauna Metla-
KLLUUX CUTHanNoB BO3MOXHA TONBLKO NPK
OflHOM 3Ha4eHWW NapamMeTpoB MUHUU
(Z5)- Tak, B MOCTOBOI Cxeme, NoKasaH-
HOI Ha puc.2a, ana cobnioaeHus ycno-
BWS paBHOBECUS LOIMKHO BbINONHATLCH
ycnosue

_R2-R3
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C nomoLybo NofcTpanBaeMelx pesun-
CTOpOB MOCT MOXHO YPaBHOBECUTb NPU
naHHOM Ry, HO, ecrv NSMEHUTL CONpo-
TUBNEHWe NUHUKU, HaNpumMmep, ycTaHo-
BUTb annapar y apyroro aboHeHTa, He-
06x00MMO BHOBL 0BMUBaTLCA BanaHca.
BTopoit HeOCTAaTOK MOCTOBOW CXEMbI —
noteps NOMNOBUHbI NONE3HON MOLLHOC-
TW MUKpochoHa B GanaHCHOW BETBU, Tak
Kak Zg = Z5, (puc.3a).

B anekTpoHHbIx TenedoHHbIX annapa-
Tax 4acTo OTCYTCTBYET pasfenurerbHbIn
TpaHcdopMaTop UnKu asToTpaHcdopma-
TOp. MPOTUBOMECTHEIIN KOHTYP COCTaB-
NsieTcs B BUAE MOCTa U3 aKTUBHBIX CO-
npoTusneHuii. lNoTepu NonesHbiX curHa-
NOB B pe31cTopax MOCTa Nerko KoMNeH-
CHPYTCS MUKPOOHHEIMU U TenedoH-
HbIMW YCUNUTENSMW Ha TpaH3ncTopax
unu mmukpocxemax. OCHOBHOW HeQoCTa-
TOK PE3UCTUBHOA MOCTOBOW CXeMbl —
BHECEeHMWe YaCTOTHbBIX UCKaXEHUN B Npu-
XOASLMIA CUrHan — ycTpaHseTcs B cne-
LMann3nMpoBaHHbIX PA3roBOPHBLIX MUKPO-
cxemax, noapobHo onucaHHbIx B [1, 2).

PaccmoTtpeHHas 6asoBas pasroBop-
Has cxeMa NpocyLLECTBOBAaNa HECKOrb-
KO necsTKoB net 6e3 kakmx-nvbo cyue-
CTBEHHbIX U3MeHeHW. C Hayanom pas-

Rﬂ

Inoxos,

Puc.5 o + 6)

nopouwkom 3. CBepxy Ha NOpOLWOK Ha-
noXkeHa TOHKas antMuHueBas membpa-
Ha 4. Mem6paHa sBnseTcs NOABUXHBLIM
anektpofoM. OHa npwxara K OCHOBa-
HUIO KPbILLIKOW C OTBEpCTUAMU B, 3aKpen-
NEHHOW Ha Kopnyce MeTannuyeckum
konbLoM. MeTannuyeckuu kopnyc cny-
XXUT TOKOOTBOASILUUM KOHTaKTOM. BTo-
poi (HenoABWXHBIN) 3anekTpoa 5 BMec-
T€ C HUWKHWM KOHTAKTOM 7 3anpeccoBaH
WK BKIeeH B Kopnyc MUKpOGHOHaA CHU-
3y U M3onupoBaH ot Hero. o aencreu-
€M 3BYKOBbIX kKornebaHuin (aKyCcTU4eckux
BONH) Ha MeMbpaHy, NPOUCXOAUT CxXa-
THe UNK paspexxeHue yronbHOro NnopoLw-
ka. MNpu oxaTum NopoLuka NNoLaab KOH-
TakTa Mexay ero Jactuyamu yBernuuu-
BaeTcs, a 3aNeKTpUYeckoe conpoTuene-
HWe naaaer. Npu ocnabneHnn nasneHus
NMNOTHOCTb MNOpPOLLKa YMEHbLIAEeTCs, U
conpoTueneHue Bo3pactaert. Takum 06-
pa3oMm, B TaKT CO 3BYKOM WU3MEHSETCA
CONpOTUBNEHUE MUKpOdOHa, U, ecrnv
Yepes Hero Nponyckatb NOCTOSHHLIN
TOK, OH MOAYNUPYETCH 3BYKOBOW YacTo-
TOW, TO eCTb BO3HUKAET NepemMeHHasn
(“pasroBopHas”™) cocrasnswolas ly,
(pnc.56).

B HacToslLee Bpems Hanbonee pac-
NpocTpaHeHHas Mapka yrornbHOro Muk-
podoHHoro kanciona — MK-16-Y-[1.
OnTMManbHas cuna Toka Yepes MUKpo-
¢doH — nopsaka 35 MA.

(NpoponxeHune cnenyer)
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B pagnoniobutensckon NpakTuke ya-
CTO BO3HUKaeT Heobx0aUMOCTb NOBbI-
LIEHWA Hanps»KeHUS UCTOYHUKOB NUTa-
HUS ANs NOAKMOYEHUs pasnUYHoONn pa-
Anoannapartypbl. Oco6eHHO ocTpo Aak-
Hasi npobnemMa CTOUT NpU UCNonNb3oBa-
HUKX MOBUNBHOW annapaTypel CBA3U Ha
nepenBwxHbIXx obbektax. Huxe pac-
CMOTpEeHbI CxeMbl UHBEPTOPOB (Npeob-
pasoBaTeneil) NOCTOSHHOTO TOKa, KOTO-
pble 0T aBTOMOBUNBHOIO akkyMynsTopa
(10...14 B) obecneumBaloT HanpsxeHne
+27 B npu Harpy3o4HoM Toke Ao 2 A. B
OCHOBY CxeM NOoNOXeH MeToy Hakonne-
HUS 3HEPTMU B UHAYKTUBHOCTU C €€ NoC-
neayouien nepenaqen Ha MOLLHbIA Bbin-
psaMuTenbHbIA Anoa LWoTku.

Paccmotpum cxemy nHBepTopa, uaob-
paxxeHHyto Ha puc.1. HanpsaxeHne 6op-
TOBOW CETU NOCTYNaeT Yepes NnoMexono-
nasnaowmin dunetp T1, C1...C4 Ha uH-
AyktuBHocTb L1. 3710 xe HanpsixeHve
nuTaeT cneyvanmusnpoBaHHYKD MUKpPO-
cxemy DA1 (UC3843 ¢b.Motorola nnn
Unitrode). Mukpocxema Bknuyaer B
cebs reHepaTop UMNYNbLCOB C BO3MOX-
HOCTbIO pPErynnupoBKU UX LUUPUHBI
(LWMM). ImnynbCbi OTKPbIBaKOT MOLLHBINA
knoyeBor TpaHaucTop VT1. Korpa VT1
OTKPLIT, NpaBbi BbiBoA L1 nogknova-
erca kK obwemy npoeoay (B MHAYKTUB-
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noTBpaLleHus Bbixofa ua ctpos VT1 npu
neperpyske U KOpOTKOM 3aMbiKaHWUK
BbIXOZla MHBEPTOPA, UCNOJb3YETCA CXe-
Ma 3aLuTbl OT TOKOBLIX NEPETPY30K, BXO-
asawan B coctaB DA1. B yenb nUctoka
VT1 BKMOMEH U3MEPUTESbHBINA pE3UCTOP
R, KOHTpPONbHOE Hanps»eHWe € KOTO-
poro noctynaet Ha BbiBof 3 DA1. Npu
npeBblleHunM aonyctumMoro toka V11
cxeMa ynpaBneHus B cocTtase DAf1
YMEHbLLAET ANUTENBHOCTL 3anycKaro-
LUX UMNYNBCOB, U HaNpPsXXeHWe Ha Bbl-
xofie cHmxkaeTcs. [opor cpabatbiBaHWA
3aluTHl yCTaHaBMNMBAETCs Ha ypoOBHe
2.1...2,2 A pesuctopom R8.

BbiXxolHOE HanNpsXeHWe Yepes fenu-
Tenb R1...R3, R5, R6 noctynaer Ha cxe-
Mbl CTabunM3aumm BbixCAHOTO HaNpsXxe-
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Puc. 2

DAt

SG3524

HOCTW HakannueaeTca 3Heprus). MNpu
3akpbiToM VT1 3Heprua, HakonneHHas
B MHAYKTUBHOCTU, NEPEAAETCS HA BbiMN-
psMuTenbHbIM Anoa VD1 v crnaxusaio-
wmin dunetp L2, C10...C13. ns npe-
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HUs B cocTase DA1. MNpu yBenuueHun
BbIXO[JHOTrO HanpsXeHWs Bbillle HOPMbI
CcxeMa KOHTPONS Takxke yMeHbLLaeT gnu-
TENBbHOCTb 3aNyCKaKLUX UMNYNbLCOB
(HanpsxeHWe Ha BbIxOAe WHBEpTOpa
YMEHbLLAETCS).

Ha puc.2 nsobpaxeHa cxema uHBep-
TOpAa, BLINONHEHHAs Ha APYroh MUKPO-
cxeme (SG3524). ins ynpoiyeHus, B
CXeMy He BBEe1EH y3€rn KOHTPOrS 3a Bbi-
XOAHbIM TOKOM. [1Nns BB€AEHUS AaHHOTO
y3na Heobxoaumo B uenb muctoka V11
BKMNIOYUTb PE3UCTOP COMNPOTUBIIEHWEM
0.2 Om 1 mowHocTeio 1 BT. Kpome Toro,
BBOAAT LENOYKY, aHaNOrnyHyo usobpa-
*eHHoW Ha puc.1 (C7-C9-R7-R8). Cur-
Han TOKOBOW Neperpysku noaawT Ha
BbiBoAbI 4, 5 DA1. BbixoaHOE Hanpsxe-
HWe perynupyetcst peancropom R8.

Ha puc.3 usobpaxena cxema uHBep-
TOopa, cOBpaHHOro Ha eLle OfHOM LLWpo-
KO pacnpoCTpaHEHHOM MUKpOCXemMe —
MC34060 ¢.Motorola. B otnuumne o1 npe-
AbIOYLLUX CXEM, 3[1ECH UCTIONB3YETCS Y3en
Ha R11, VD1, VD2, VT1, HeobxoauMbilA
ans opcupoBaHus pabotbl VT2,

Bo BCex BbILLEONUCAHHbIX CXEMAX Npy-
MeHeHbl nonesblie MOSFET-TpaHancro-
pbl U BeinpaMuTeneHble Anoabl LoTtkn,
YTO NMO3BOMNUMNO NOMYYUTb MakcUMarb-
Hbin KM vHeeptopoB ao 90%. Hecmort-
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pa Ha 3TO, KMKYEBLIE TPAH3UCTOPHI U
BuinNpsMuTenbHble anoabl VT1, VD1
(puc.1, 2) n VT2, VD3 (puc.3) Heobxo-
AMMO yCTaHOBUTb Ha TENnoorTsoq C
nrowaabio He MeHee 25 cm2. Kopny-
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€a 3TUX 3reMeHTOB U30NUPYIOTCA OT Ten-
NOOTBOAOB CNIOASHBIMU NPOKNaakamu.
Bce HenonApHbie KoHAeHcaTopbl —
Tuna KM-5(6). KongeHcartopsi B BbIXoA-

I 1000

«| R8 [ RID
NE NI

Hom M-cbunbrpe emkocTeio 4,7 MK®
MOXHO 3aMEHUTb NSATBIO COEAUHEHHbI-
MU napannenbHO kKoHaeHcaTopamu em-
kocTbio 1 Mk®. OQuopg KO2998A MoxHO
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3aMenuTb Ha 2/12998, K[12999 c niobomn
fyksoii. T1 HamaTbiBalOT Ha [1ByX Cro-
XEHHLIX BMECTE MarHuTonpoeoaax u3
cdepputa mapku 600HM npoeoaom
N3BTN 1,5 mm. ObmoTkm |, It copep-
*at no 12 euTkoe. L1 HamoTaHa Ha nep-
mannoesom konbue K23 x 14 x 7
(MN160) v copepxuT SO BUTKOB NPOBO-
na MnaBTN @1 MM, a L2 — Ha uunuHa-
puueckoM cdeppurte mapkv 600HM (anu-
HoW 35 mm ¥ guametpoM 6 mMM) U co-
nepxut 27 sutkoe npoeofa MN3BTN
0,8 Mm.

MNpaeurbHo coBpaHHbie ycTpoicTea
HanaxwueaHus He TpebytoT. Heobxoau-
MO NULLb BLICTAaBUTL BIXOAHBLIE Hanps-
XeHua U Toku cpabarbiBaHns 3aliMThbl
(ecrniv Tpebyercs).

(
BO3BPALLAACDL K HAMEYATAHHOMY

(“PN” N9/2000, C.14)

Cobpae onucaHHylo cxemy, S CTOS-
KHYMCSi C TPYAAHOCTSIMU NpU ee Hanag-
ke. lNpennarato B JaHHON KOHCTPYKLIMK
MoauchULMPOBaTL B NEPBYIO 0Yepeab
CXeMy NUTaHus VT 1, BbiNnofHWB ee No
BecTpaHcdopMaTOpHOI CxeMe C racs-
UMM KoHgeHcatopom C3 (Tuna MBI-2).
NpegnoxeHHas B cTaTbe CxeMma Ha
VD1-R1-C1 (puc. B cTaThe) OKa3anacb
HepaboTtocnocobHoOR, ¥ gaxe Npu

YCTPOUCTBO 3ALLUTLI OT NEPEHANPAXEHUA

BTOpom Mecte KY208I™ B enesHom Kop-
nyce (TOK yaepxaHus — nopsaka
100...150 mA). XyaAwnmMm okasancs
TC112. ConpoTtuBneHve xatoa-ynpas-
nsiowmn anektpos y TC112, usmepen-
HOE€ CTpEenc4HbIM OMMETPOM, COCTaBW-
no okono 30 Owm, a Yy ApYrx ykasaHHbIX
cepuin — 150...200 OM. Bce namepse-
Mbie CUMWUCTOPb! ObINK HOBLIMU (U3 Ma-
rasvHa).

ymeHbuieHur R1 0o 3 kOm ¢ ogHoBpe- — VST KY208T (TCI06)  pypy
MEHHbLIM yBerMYeHNEM €ero MOLYHOC- . o & dopmartopa Ha 20...30 Bt, HO 3aT0
T cooTBeTCTBEHHO A0 25 BT (1), Ha- (-1.68) ropaano TEXHONMOMMYHER U HaaeXHe:R B
npsbxeHue Ha amurtepe VT1 He npe- (150mA) nnaHe KpyrnocytouHow pabotsl, T.K. Npy
Bbilwano 5 B, ymeHbLasCh Npy OTKpbi- 3TOM NPaKTUYECKu OTCYTCTBYIOT TENNo-
BaHum VT1. BbiAEnsiOWME Aertanu (cTabunuTpoH

C “3MEHEHHOI CXeMOl peXuMbl yC- VD5 u 6annactHbili peaucTtop R7).
TaHaBNUBAKTCA cpasy (HanpsxeHus ﬁém Kpome Toro, ycTaHOBKa Ha BXofe yc-
npvBedeHbl Ha cxeme). (KT819A) TpoWicTBa noMexonoaasnsiouero BY-

Kpome Toro, 5 yBenuuun HomMuHarn R2" SR dunbLTpa pactumpsieT ero yHkuuu “
R4 no 3,6 kOm 1 BBEN OrpaHUHUTErNb- 15k 470k NpuBnmKaeT K “HaBOpO4HEHHOMY™ ceTe-
HbIM peauctop R2” (“3awuTa or aypa- ! somy hunbtpy. A gobasnenne wHau-
ka”). MowHocte RS pnorkHa ObiTh He Vi2 VO3 UMpYOLLUX CBETOAUOAOB NO UENsMm

R6 « "

MeHee 1 BT, TK. Ha Hem nagjaer Hanps- K209 KA209 sey fﬂ amutTep VTi-katopg VS1 (*-12 B") u
»enue okono 10 B. VT1 gna obnerve- °0° BhHX amuTTep-konnektop VT1 (6nokuposka
HWUA TENMOBOIC peXuMa U cTabunsHoC- ~Br— - — npwu 3akpbiBaHuu VT 1) caenaet yn-
TV paboyeit TOYKM XeraTenbHoO NocTa- L VO3 KA209 R7 30 128 pasreHue CXeMOW NPOCTbIM U NOHAT-
BWUTb Ha HebonbLUOW paguaTop. }"* ' HbIM.

Kak nokasanm skcnepuMeHTE, Nnysiue ,Efm @V 1(](1.1.( 47nn.< A Xg% 1
BCEro UCronb3oeaTh cuMmctop TC106 x400B KAZD‘)—I' X508 T X258 A.KONEHKWH,

 (ToK ynepxanus — okono 70 MA). Ha +128 r.KocTpoma. |

~

B utore i OCTAHOBMNCS HAa npoBe-
peHHoM KY208r, T.k. y TC106 Habrio-
DAeTcA He COBCEM NOHATHBIA NAaBUHO-
06pasHbiii achdexT, koraa Npu perynu-
poBaHUM “cHuU3y BBepxX” (yBenuyeHuve
R2) HanpshxeHWe ycraHaBnmMBaeTcs 6e3
npo6nem, a Npu NonbiTke oNATb YWTU
“BHM3” (yMeHblweHWe R2) octaercs Ha
TOM Xe YpOBHE (kak U Ha Bxofe Cxe-
Mbt). Mpy 370M HanpsixeHue Ha ynpas-
NAOLLEM 3MEKTPoae U3MEHAETCA B CO-
OTBETCTBUM C NONOXeHneM Askka R2.

U B 3aKmiouenne Mory AobaBuTb, UTo
npumeHeHue UHTerpaneHoro ctabunu-
3atopa KP142EH8B, xots v Tpebyer
NONONHWUTENIbHG ManoMOLLHOTO TpaHC-




C.XPUCTODOPOB,
r.lowkap-Ona.

OpHow us npobnem npu akcnnyata-
UMM aBTOMOOUNA ABNSETCA COCTONAHUE
akkymynatopHon 6atapen. Eaga B ro-
poae uaeT Bpaspes c “npaBunamun”’
HOpManbHOWU paboTbi aKKYMYNATOPHOMN
6atapeu. HacTtbie 3aBoakv asToMO6U-
nA paspsaxaloT akkyMynsaTop, a non-
HbI 3apsa NPOUCXOAUT NPUMEPHO 3a
1 yac paBHOMepHOI 3apsaKK OT reHe-
patopa. lNpu 3tom 90% noTepsHHOrO
3apsga BoccTaHaBnuBaeTcs GbicTpo
{3a 10...15 MuH.), 3aTeM TOK CHUXAET-
CS, VU AanbHEeWLWnii 3apsaa 3aTaruBaert-
ca. Npy BKNIWYEHHOM OCBeELUEeHUH,
oborpesartene ¥ T.N. notpebnaembin
TOK CpaBHUM C BbljaBaeMbiM reHepa-
TopoMm. B aTOM cnyuae reHepaTtop BO-
obuie He MmoxeT obecneunTb NONHLIN
3aps akkyMynsaTopa.

O6cnyxMBaHue akKyMynaTopHol 6a-
Tapeu (AB) — He Tshkenbin, HO ANUTesb-
HbIA U HYAHBLIW NPOLECC, @ NOCTOSAHHBIN

* —
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OJA AKKYMYIATOPA

CHWXxaetcs paboyas NoBepXHOCTb NNa-
CTUWH, @ 06rNOMKM MOTYT Bbi3BaTb UX 3a-
MbikaHue B 6aHkax.

Mpennaraemelin annapat KOHTPONb-
HO-TpeHnpoBoyHoro yukna (AKTL) no-
3BONAET B aBTOMATUYECKOM pexume
NpoBOAUTL KOHTPOINbHO-TPEHUPOBOY-
HbI UUKN aKKkyMynsaTopa ¢ 3aMepom
€ro peanbHOW eMKOCTH (pexum “Link-
nuyecknin’), a Takke Noa3apsXaTtb ak-
KYMYNATOp A0 HOMUHANbLHOIO 3Haye-
HUS (pexitm “OexypHbin”). OH paccuu-
TaH Ans paboTbl C aKKyMynaTopaMn eM-
KocTbio 10 60 A-u. Mpu Gonblueit emko-
CTU aKKyMynaTopa NpocTo yBENUUYUTCSH
Heobxoanmoe BpeMs paboThbi.

AKTL{ cocTouT s 4 6nokoB: 3apsa-
HOrOo, pa3psaHOTo, ynpasneHWs U 4acoB.

Bbnok ynpasneHus ocylecTenaeT KoH-
TPOMb HANPSHYKEHUSA Nyylle, YeM CaMbiid
no6pocoBeCTHbIN akKyMynaTopiymk. OH
3apsXaeT akkyMynsaTop Ao HeobxoaMmMo-

ro YPOBHS, He AoNnycKas nepesapsaku,
BbINOMHAET aBTOMAaTUHECKUIA NEPEXOA OT
3apsaa k paspsgy u Haoboport. KoHt-
pPONbHO-TPEHUPOBOYHLIW LUK HEOBXO-
AWM KaK MUHUMYM fiBa pasa B rof. [e-
XYPHBIW pexmM — Ao3apaaka akkyMy-
NATOPa NPY CHUXEHUU HAaNPSHXXEeHUs Ha
Hem po 12,5...13 B. pu 3tom TpebyeT-
€S TONBKO NOAKMAKYUTL aKKyMynNsaTop U
BbibpaTh HeOOXOAUMBIV peXxuM paboThi.

Cxema annaparta npuBeaeHa Ha
puc.1. Nepeknoyatens SA2 — “ABa-
pyUiAHBIA 3apsa”. OH BKAKOYAET NpUHYAK-
TeNbHLIN 3apaf, eCNV HANPSXXEHURA aK-
KymMynsTopa (MeHee 8 B) He xBaTaeT Ans
BkrtoveHus pene K1. SA3 npu atom non-
XEeH HaxoaMTLCA B NonoXeHuu “‘Oexyp-
HbIA", 4TOBBI paspsaHLIR 6ok Gbin oT-
KIiodeH. ABToMaTnueckuin pexuim pabo-
Tbl B 3TOM COCTOSSHUW akKymynstopa
HEBO3MOXEH, NOCKONbKY Heobxonum
NUYHBIA KOHTPOMNb 33 HanpsXeHueM.

AeduyuT BpeMeHV He No3BOoNsET noa- Mpu pocTxenun Hanpsxenus 8...10 B
[ep*VBaTL €€ NOMHOCTLIO 3aPSHKEHHOMN. NapameTpul AKTLY MOXHO BhIKMoUMTL SA2. Ecnn K1 yxe
CraBuTb akkyMynsTopHyio 6atapeto Ha 3apsiaHbIi Tok, A, He Gonee 5 BKMIOUANOCh, 3apsAaHbIN TOK He ynaaet
3apsgky 6e3 NOCTOAHHOIO KOHTPONS PaspsinHbIl TOK, A, He 6onee 7 no Hyns. Tenepb camoe Bpems nepe-
TOXe Henb3s. [Npu nepesapsake okuc- MoTpebnsemMas MOLLHOCTb, KmounTb SA3 B nonoxexve “Livknuuec-
NAETCS peleTka NonoXuTenbHbIX nna- BT, He 6onee 250 KWit”. Annapar nepengert B aBTomMaTtu-
CTWH, U OHU OCLINAKOTCH. B pesynibraTte YecKuit pexvM. Ecnv Tok Bce-Taku ynan
A3
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[0 HynA, onaTb BKNYaeTcs SAZ, U ve-
pes HEKOTOpPOE BpeMS NOBTOPAETCS Bbi-
weonvcaHHan npoueaypa.

Mpu 3amKHYTBIX KOHTakTax SA3 ocy-
LLECTBASETCS UMKITUYECKUA pexxum pa-
6otbil. [NMepeknoumMB ero B nNonoxeHwe
“[exypHbiA”, 0OCTaHaBNUBAIOT LIUKS, HO
TONLKO NOCHEe NOMNHOM 3apAAKN akKymy-
nsTopa. Mo okoHuYaHuv Luukna “Paspsn”
pene K1, nepekniounBLINCE B NONoXe-
Hue “3apan”, oTkn4vaeT pas’psaHbii
6nox un pene K2. Kontaktol K2.1 pasmbi-
katoTcsa. MNocne 3apsaky akkymynatopa
pene K1 nepekntoyaercs B pexum “Pas-
psa”, 0AHaKO, NOCKONbKY paspsaHbi
B6noK OTKMO4YEH, annapar nepexoauTt B
[EXypHBI pexuM. B aBToMatnyeckom
pexume Nepexoq U3 UUKIIMYECKoro B Ae-
XYPHBI PEXMM MOXET NpoaOINKaTbCs
CyTku 1 6onee. 370 3aBUCUT OT MOMEH-
1a nepeknoueHus SA3 (dasbt uukna),
€MKOCTU aKKyMynaTopa U yCcTaHOBfeH-
HbIX TOKOB 3apsiaa U paspsaa.

KHonku SB1 1 SB2 BkniovaloT NpuHy-
auTenbHo pexum “Paspsan” v “3apsa’,
€CNU OH BO3MOXEH NpW AidHHOM Hanps-
»eHuW Ha akkymynsitope. Hanpumep, He
sadukcupyeTcs pexum “Paspsa” npu
HanpsxeHun MeHbwe 10 B, a “3apan”
— Npu HanpskeHun 6onee 14,5 B.

KoHTponb Hanps»keHWs ocyLLecTBns-
eTcs TpaHauctopoM VT6 ¢ NomMoLbio
penutens R13-R16, ctabunutpoHa VD8
W wyHTUpywmux avonoe VD7, VDS.
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CrabunutpoH VD8 yBenuinBaet KpyTus-
Hy NoporoB nepekroueHns, R15 ycra-
HaBNMBAET HWXHUIA NOPOT HANPSXEHWA
(10 B), a R14 — BepxHuii (14,5 B). C
pesucTtopa R16 cHumMaeTca HanpseHue
cMelyeHus Ha VT6. B pexxume “Paspsp”
peauctopbl R13, R14 3awyHTUpoOBaHbI
avonom VDS. Tok npoTekaeTt no uenoy-
ke VD9-VD8-R15-R 16. [No mepe pasps-
Na akkymynstopa TOK Yepes Lenouky
YMEHbLUAETCS, Hanps»XeHWe CMeLLeHNs
Ha R16 Toxe ymeHbliaercs. TpaHauc-
Top VT6 ocTaeTcs OTKpbIThiM A0 HANps-
»eHus 10 B (yctaHaBnuBaeTcs pesuc-
Topom R15). 3akpbiBasch, VT6 OTKpbI-
BaeT VT5, B KONNEKTOPHYIO LenNb KOTO-
poro BknoveHo pene K1. Kak Tonkko 310
pene BKIYaeTCcs U OTKNIYaeT paspsaa-
HbIV BNOK, HanpshkeHWe Ha aHoae VDS
ucuesaeT. TOK Tenepb Te4YeT NO Uenu
R13-R14-VD8-R15-R16. Jo6asuBLume-
cs conpormenenns R13, R14 euie cunb-
Hee YMeHbLUAT TOK Yepes fenUTeNb, U
VT6 NnonHOCTLIO 3aKpbiBaeTcs.

Mo Mepe 3apaaKku akkymynsTopa (Oko-
no 14 B), korna HanpsxeHue Ha Gase
VT6 npubnuxaercsa K BepxHeMy nopo-
ry, 3apsAHbIe UMINYNbChbl HAYUHAIOT Npe-
BbilLiaTb BEPXHWUIA Nopor cpabaTbiBaHuA.
VT6 yBenuumBaet ux amnnutyay, uvVTa
6yneT 3aKpbIBaTLCS HA BpeMsA 3apsaHo-
ro umnynbca. 3To Bbi3biBaeT Apebesr
KOHTaKTOB. [ins npeoTBpalleHus 3To-
ro acpcpekta amMuTTep VT6 NoaKNOYEH
HenocpenCcTBEHHO K KneMme “-” akkymMy-
naTopa, a He kK obuieMy nposofy. 3a-
pAAHLIE UMNYNBCHI, BblAensembie Ha
FU2 (amnnutynon no 0,7 B), HenTtpa-
MNU3yIT UMNYMbChl, BbiAenseMble Ha
R16 (0,1...0,3 B). KoHpexcatop C2 crna-
XVBaeT nyrnbcauuw, Ucknoyas apebesr.

Mpy AOCTWKEHUU HANPSXKEHUA Ha aK-
kymynstope 14,5 B ok uepes nenuteno
BO3pacTaeT HACTOMNbKO, YTO Hanpsxe-
Hue Ha R16 noBbilwaeTcs A0 nopora oT-
KpbiBaHUsA TpaHaucTopa VT6. OH OTKpbi-
Baetcs, a VTS 3akpbiBaeTca U OTKNK-
vaet pene K1. AnnapaT nepexoavt B
pexum “Paspan”. Pesuctopsl R13, R14
3awyHTUpoBaHbl Avogom VDI. Tok ye-
pe3 nenuterib 3Ha4YUTENnbHO Bo3pacra-
er, VT6 oTkpblBaercs NONHOCTLIO, ne-
peras B HacbilyeHue, u 6yner oTKpbIT
10 TeX Nop, NOKa HanNps»eHWe Ha akky-
mynsTope He ynaget go 10 B. flanee
LVKIT NOBTOPSAETCA.

Ownoa VD7 paGoTaeT TONbKo B pexu-
Me “[dexypHuiit”. On wyHTUpyet R13,
noBbiILIas HUXHWIM nopor Ao 12,5...13 B.
3710 3HaYeHWe He perynupyeTcs u 3aBu-
CWT OT pa3bpoca HanpsXeHUs cTabunn-
3aumu VD8. MNpy 3TOM K aKKyMynaTopy
noaKnNYeHbl TONbKo 6nok ynpasneHus
W yacbl (WX NOAKMNIOYEHWE NOKas3aHo Ha

cxeme cTpenkamu). Tok notpebnexHvs B
3TOM pexume — MeHee 60 MA. Tocne
CHWXEHUS Hanpshxenna Ao 12,5...13 B,
BKMIOYaeTcs 3apsn akkymynstopa. OH
3apsHKAETCS KOPOTKOE BpeMs (3aBUCHT
OT YCTAHOBNEHHbIX 3Ha4YeHU ToKa 3a-
psAa, MapkK U COCTOSHUS akKyMynsaTo-
pa) no HanpsxeHus 14,5 B, a satemM
onsaTh 6NoK ynpaeBneHUs KOHTponupyeT
CHWXeHWe Hanpsixenus. MonobrHas npo-
dhvnakTMyeckas 3apsaka No3BonseT Ha
1...2 rona NpoanUTb CPOK CryxObl ak-
KyMynsiTopa.

BapsaaHbii Gnok npeacTasnser cobon
OAHONOMNYNEPUOAHBINA BbINPSMUTENDb C
TUPUCTOPHBIM PETYNATOPOM MOLLIHOCTH.
MepemexHoe HanpsxeHwe (17.5 B) Bbin-
psmnsercs auoaom VD 1. TpanancTophl
VT1 u VT3 c peanctopamun R2, R3, RS
0BpasyloT perynupyembii crabununsarop
ToKa Ans 3apsakv koHaencatopa C1. OT
BEMWYUHBI TOKA, yCTaHOBNEHHOIO pesu-
ctopom R2, 3aBMCUT KpyTU3HaA Hapac-
TaHUs NMNOOBPa3HOro HaNPsXKeHNs Ha
C1. 3apsauBLumck Ao nopora cpabarbl-
BaHus noporoeoro knouwa (VT2, VT4),
C1 paspsxaetcs, U 0OAHOBpPEMEHHO No-
faercs ynpaBnslowWuiA UMNynsc Ha Tu-
puctop VS1. OcTaBulylocs 4acTb Nono-
XWUTENLHOM NoNyBONHLI ByAET NpoUCXo-
AWTb 3apsa akkyMynsaTopa.

B ctabunusatope Toka flaTYUKOM TOKa
asnsoTca pesuctopbl R2 v R3. Hanps-
XeHWe Ha HUX NoAAEepXUBaeTcs Ha
yposHe 0,6 B. Ecrnn Tok 6onbuwe, VT3
NpUOTKpbIBAETCS, yMeHbLIas 6a30BbIv
ToK VT2. OH, B CBOKO ouepeab, yMeHb-
waet ToK yepe3 R2, R3. N Haobopor.
M3meHeHne BenuunHbl CONpoTUBIEHUS
R2 uameHseT TOK, NPOXOASLUUI Yepes
crabunuaaTtop. Yem MeHbwe R2, tem
6onbLie ToK.

SnemeHTl VT2, VT4, VD4, VD5, R4
u R7...R9 npeactasnsiot coboin nopo-
roBhili KAoY. Hanpsbxenve Ha 6ase VT2
3anaertca ctabunutpoHom VDS, B Ha-
yarne nonoXWUTENbLHOW NOMNYBOMHbLI HA-
npshxkeHue Ha amuTTepe VT2 meHblie,
yeM Ha ero 6a3e, NO3TOMY B 3TOT Nepu-
Ofl 3MUTTEPHBIA Nepexo/ 3allyLLeH au-
onom VD4, Mo Mepe 3apaaxv KOHAEeH-
catopa C1 (puc.2a, 3oHa 1) Hanpsxe-
HuWe Ha amuTTepe VT2 Takke Bo3pacTa-
et. [locTurHye nopora, T.€. Koraa Hanpsi-
»eHue Ha amutTepe Ha 0,5 B Bhilwe Ha-
npsxeHus 6a3bl, VT2 HauMHAET OTKpbi-
BaTtbcs. [NpoTekalnin Yepes Hero ToK
oTkpbiBaeT VT4. OH, B CBOK o4epenb,
OTKpbLIBASCb, yBENUIMBAET HanNpsiXeHue
cmelleHns Ha Base VT2. O6a TpaHsuc-
Topa naBMHOOBPa3HO NEPEXOAAT B pe-
XWUM Hacbluienus. MNpu atom VT2 pas-
psixaeT koHaeHcatop C1, a VT4 noaaer
OTKPLIBAKLLUIA UMNYNBLC Ha TUPUCTOP



VS1. OH OTKpLIBaETCS, U OCTaB-
WYCH 4acTb NONOXUTENBHON

Puc. 2

NOMyBOSHbI HA aKKYMYNSTOP No-
cTynaert 3apsaHbii UMNYNbC
(pvic.2a, 30Ha 2 v puc.26).

|/

Llenouka VD2-R1-VD3 obec-

neunBaeT 6e30NacHyI0 YCTaHOB-

TypHbIA Apeid AaTumka Toka.
KoHpeHcatop C3, BKMYEHHDIN
Mexay 6a3on U KoNNekTopoMm
VT8, npenortepalLaer camoBO3-
6yxaenme crabunusatopa Toka.
Tpansuctop VT9 cornacyet no
dase ynpaBnsaowWwmMM TpaH3uc-
t Top VT8 v BbIXOAHOW Kackap

KY HYneBoro Toka 3apsakuv ak- — e
kymynatopa. OHa paspskaeT 1 3 4
koHaeHcatop C1 Kaxabli oTpu- \Usap

uatenbHbIN nonynepuogd. UHa-

Ye, ecnu Tok 3apsiaku C1 cnvw- 30
KOM Man, HanpsxeHWe Ha HeMm

/I

20
10

K KOHLY NONOXWUTENbLHOTO nony-

nepuoaa He AOCTUrHeT nopora

a) VT10...VT12. Harpyskoi Bbi-
XOAHOrO TpaH3uUcTopa CrnyxwuT
EL2 — aBToMobUnbHan namna
oT ¢papei 90...100 BT (mansHuin
W BrnvKHWIA cBET BMecTe) unu
JiBe Namnel C OAHOW CropEBLLEN
HUTBIO. icnonb3oBaHue namnbt

OTKpbIBaHUA knoya. OH He oT-

KpoeTca, U KoHaeHcaTtop C1
ocTaHeTcs 3apskeHHbIM. B pe-

3HauMTenbHO obnervaet pabo-
TY BbIXOAHOTO TpaH3UcTOpa
VT12 npu 6onbinx Tokax. Mak-

6)

3yneraTte knwoJ cpabortaet B ca-

MOM Hayane cneayoLLero nonoxmTenb-
Horo nonynepuoaa. BmMecto ymeHbwe-
HWUS, TOK 3apsaKu ckaukoobpasHo BO3-
pacTeT U AOCTUTHET B MMNYNbCE Heno-
NycTUMOro 3HaveHust. NoaTomy B OTpU-
uarenbHbIA Nonynepuoa KoHaeHcaTop
paspsxaetcs yepes VD3 n R1 oo Ha-
npsixxenns -0,6 B (puc.2a, 3ona 3), 3a-
TeM OTKpbiBaeTcs avoa VD2, hnkenpys
3T0 HanpsixeHue. Tok NpoxoauT No Le-
nouke VD2-R2-VD3 (puc.2a, 3oHa 4). C
Hayanom cneayoLero NONOXUTENbHO-
ro nepuoaa npowuecckl NOBTOPSIOTCS.

B nepvon mexay 3apsaHbIMA UMNYNb-
camu asTomobunbHas namnoyka EL1
(12 Bx3 Bt) paspshkaer akkymynsTop,
obecneunBas nepeMeHHbIA acUMMeT-
PUYHBIN TOK 3apsaKW akKkyMynstopa.
Takown cnocob 3apsakv No3BoNSeT CHATL
yXe Havaswylocs cynbdaraymio nnac-

TWUH W NOAHATL ANOTHOCTE 3NEeKTponuTa
10 HaYanbHOW (kak Npy 3anueke). A 310
TOXe NpoaneBaeT CPoK Cnyx6bi.
Pa3psaHbii 6nok npeacraenseT co-
6ot ctabunuaaTop Toka. 3apawascs
yenouka R19-R20-R21 crabunusmposa-
Ha ¢ nomotubo VD11 1M nuTaeTca ot uc-
TOYHMKA CcTabunNU3MpoBaHHOTO Hanps-
»eHus 9 B, npeaHasHaveHHoro aons ya-
coB. Takas aABowWHaa crabunusayus
obecneunBaet TOUHOE yaep»*aHue ycra-
HOBREHHOrO pa3psaHoro Toka. basza VT8
noaknoYeHa K AABUNKY NepeMeHHOro pe-
suctopa R20. Hanps»xeHue, cHumaemoe
¢ R20, sBnseTtca onopHbiM. [aTtunkom
TOKa CAYXWT Lieno4Ka M3 napannenbHo
coeinHeHHbIX pesnctopoB R25...R29.
Manoe conpoTtuenenue 1 6onblias pac-
ceuBaeMasi MOLWHOCTL Takoro 6noka
obecnevmBaT MUHUManNbHBIN Temnepa-

CUMYM MOLLHOCTH, pacceuBae-
MOW Ha TpaH3UCTope, NPUXOAUTCA Ha
ToK 4 A v paseH 50 Br. lNpn pancHen-
weM YBenU4eHUM TOKa HanpshkeHWe Ha
TpaH3ucTope, a, CneaoBaTenbHo, U pac-
ceuBaeMasi MOLLHOCTb NagatoT. Jlamnou-
Ka HauuHaeT ceeTuTb Apye, 3abupas
MOLLHOCTb Ha cebs. HanpsxeHue Ha
Hen He noaHuMmMmaeTcs Beiwe 10 B, no-
3TOMY NamrodKa NpoCchyXUT A0Mro.
INpu paspaake akkyMynsTopa CHUXa-
€TCs paspsaHbBIR TOK U, CneaoBaTtenbLHo,
HanpsbxeHuwe Ha patunke (R25...R28).
TpaHsucTop VT8 oTKpbIBAETCH CUNEBHEE,
a VT3, HaobopoT, 3aKpbiBaeTcs, yBenu-
yuBan HanpsxeHue Ha 6ase VT10. Tpan-
snctopbl VT10...VT12 oTkphiBawTCcA
CUnbHee, BOCCTaHaBNUBasa 3afaHHoe
3Ha4Y€eHUe TOoKa.

(NMpoaonxeHwe cnepyer)

Korna B nome “Hakannusaerca”
6onbluoe KONMUYECTBO 3MNEKTPOHHBIX
YCTPOWCTB (3NEeKTPOHHbIE BbiKIlouaTe-
IW, OXpaHHbIE CUCTEMBI U T.M), KOTO-
ptie 0 CBOEMY HA3HAYeHWUIO NOKIT-
YeHbl K CETU NOCTOAHHO (24 yaca B
CyTKW), xenaTenbHo (B Liensix besonac-
HOCTW) CHAbAUTE OMALLHIOK CETb aB-
TOMaTU4ECKUM BBIKIMKOHATENEM.

ABTOMaTU4YECKWUIA BbIKNKOUYaTENb
npeactaenseTr cOboW 3NEKTPOHHbIN

( ABTOMATMYECKU/A CETEBOW BbIKIOYATENb

Knoy Ha Tupuctopax VS1, VS2, nocne-
[oBaTeNnbHO C KOTOPbIMW BKIMKOYEHbI
06MOTKM repkoHosoro pene Ki. OT konu-
yecTsa BUTKOB U pacnonoXeHus 3Tmx ob-
MOTOK 3aBUCHT Nopor cpabaTbiBaHWs Bbik-
noyatens. Liens ynpasneHus pene cocTo-
UT U3 koHaeHcaTopa C1, AnogHoro Moc-
Ta VD1...VD4, repkonHa K1.1 v pene K2.
Mpu HaxaTun Ha kHonky SB2 cpaba-
TeiBaeT pene K2, 1 CBOMMK KOHTaKTaMu
K2.1 BkrovaeT uenu ynpaeneHus Tupu-
crtopoB VS1, VS2. OgHoBpe-

p AL ‘' S M K22 6 -
¢ 3  MEHHO KOHTaKThl K2.2 Brnoku
:gﬁmk\u Vo6 WI \\’,%S.Iv%fﬂéﬁlss pytoT kHONKY SB2. Tupucrophl

n R &7 1“23 I VST, VS2 OTKpbIBAKOTCA W BKIIOYAIOT Ha-

Pt ¢ KY202 U..M g rpysky. [lnA ee BbIKMIOYEHUS

8o | K2 K3 * B2 % CRYXUT KHoMka SB1, pasphbi-
& 01 P39 (zepxhu) SB1 a §':’ Bawlijaa  ynpaBnswoLLyo
@ A uenb. Mpwy NpeBbiLEeHUN ToKa

K2.2 HarpyskmM MIu 3aMbiKaHWum

¢ Y Vo Vi y Lenu Harpysku cpabatbiBaet

pene K1 1 CBOMMUM KOHTaKTa-

mu K1.1 paspbiBaeT uenb ﬂMTaHMﬂ‘

pene K2. KoHTtakTbl pene K2.1 paspbl-
BAIOT L{enb ynpaBneHus TUPUCTOPOB.
Ons 3awuTbl caMux TUPUCTOPOB B
Uenu Mx ynpaensiowMx 3NeKTPoAosB
BKMoueHbl anoabl VD5 n VD6.

Knonku SB1, SB2 — nobbie (SB1
— C pa3sMbIKaKLUMUCA KOHTaKTamu,
SB2 — ¢ 3aMbIkaroLMMUCs).

K1 — repkon KBM3A vnu ananorny-
HbIl, HA KOTOPOM OJHOBPEMEHHO [1BY-
Ms NPOBOAAaMK HAMOTaHbI [iBe 0OMOT-
Ku, conepxatlne no 10 BUTKOB NpOBO-
nanaB-1 @51 MM. Takue KaTyLkn Bbl-
3biBaloT cpabartbiBaHWe repkoHa npu
Toke 2 A. [Ins Apyrux 3Ha4eHui Toka
Harpysku Heo6xoAuMo U3MEHUTb YnC-
no BuTkos 06MoTok K1. Toukn y K1 Ha
cxeMe 0603HauaT Havano obMOTOK.
Pene K2 — tuna POCS (nacnopt —
C4.524.208, HanpshxeHue cpabartbiea-
HUA — 24 B).

A KALLUKAPOB,
r.C.-lMetepbypr.




M.LLYCTOB,

r.TomcCK.

KomMMyTaTOpbl Harpysku Ha TUPUCTO-
pax ABASKTCA AOCTATOYHO NPOCTHIMU N
HaeXHbIMWU yCTpocTBaMU. TUPUGCTOP-
HbI KOMMYTaTOp, NO3BONSIOLWMIA CO-
3[0aTb aHanor MHOTOKHOTMOYHOIo Nepe-
KnovaTens ¢ 3aBUcUMON hukcaumen
nonoxeHuit, n3obpaxeH Ha pmc.1. B
cxeme MOXeT BbiTb NCNONb30BAHO He-
CKOMNbKO TUPUCTOPOB, OAIHAKO ANA yNpo-
LLEeHNA CXEMbl Ha pPUCYHKE NoKa3aHo
nuwb ABa kaHana. OctanbHbie kaHanobl
KOMMYTaLUKU NOAKMKYAKTCA aHanorny-
HO NpeabIaYLiMM.

B ncxonHOM COCTOSHUW TUPUCTOPHI
oTKnoveHbl. [Mpn HaxaTnn Ha KHONKY,
Hanpumep, SB1, koHaeHcatop C1 (oT-
HOCUTENBHO GONbLLUOK EMKOCTW) Yepe3
avoabl VD1...VDn v conpotusneHuns
Harpysky Bcex KaHarnos NoAKmno4aeTcs
K UCTOYHUKY NUTaHUA. B pesynbrare 3a-
psaa koHaeHcaTopa Bo3HUKaeT 6pocok
TOKa, KPaTKOBPEMEHHO 3aMbiKaloL4Mn
aHoAbl BCEX TUPUCTOPOB Yepes COoTBET-
cTeytoime auonbl VD 1...VDn Ha obiyyto
wuHy. Nio6oi 13 TMpUCTOpOB, €CNK OH
6bin paHee BKMOYeH, oTknovaeTcs. B
3TO Xe BpemA (NpWM HaXaTOW KHOMKe)
KOHOAEHCATOP HaKannueaeT 3HEpruio.
Mocne oTnycKaHWs KHOMKKM KOHAeHcaTop
pa3psXaeTcsa Ha ynpasnsiownin aNexT-
pon “cBoero” TMpUCTOpa, BKNIOYas ero.
JAns BKNKOYEHWA APYroro KaHana HaXu-
MaKT COOTBETCTBYIOLYHO KHONKY. [pn
3TOM NPOUCXOAMT OTKMNKYEHWE paHee
CKOMMYTUPOBAHHOI U BKITKOUYEHWE HOBOW
Harpysku. B cxeme npepycmoTpeHa
kHonka SBg obwero cbpoca (Bbikniove-
HUWe BCex Harpysok).

Cxema, BbiNonHeHHas Ha TPaH3UCTOp-
HbiX aHanorax TMpMcTopa U UCNonb3y-
LWas ANOAHO-EMKOCTHYIO 3apsaaHYyIo
LenoyKy, NokasaHa Ha puc.2 u 3. B Hei
npeaycMoTpeHa cBeToanoaHas MHarka-
UuA 3aQeMCTBOBAHHONO KaHana. Makcu-
MarnbHbIA TOK HAIrPY3KW KaxKoro U3 Ka-
HanoB orpaHwdeH 3HayeHuem 20 MA.
YCTpOWCTBa, aHanNorM4YHbie npeacTas-
neHHbIM Ha puc.1...3, MOXHO UCNOMb-
30BaThb ANA cucTeM BbiIGopa NporpaMm
pagvo- U TenenpueMHUKOB.

Ha puc.4 n 5 nokasaHbl CxeMbl OAHO-
KHOMOYHOrO ynpaBneHus TMUpUCTOPHbIM
KOMMyTaTopoM. B ncxogHoOM CoCTOAHUU
HOpPManbHO 3aMKHYTbie KOHTaKThi KHOM-
KW LYHTUPYIOT Lienkb yNpasneHns TUpK-
CTOpPOM, OH 3aKpbiT, TOK Yepes Harpy3ky
He npoTekaeT. fnarpamMmmbl OCHOBHbIX
NpOoL{ECCOB, NPOTEKAIOLWUX B CXEME, No-
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Ka3aHbl Ha puc.6 1 7. [ins BKNOYEHUs
TupmrcTopa (ON) HaxwuMatoT kHonky SB1.
Mpu 3TOM Harpyska oKasbiBaeTcs nof-
KMIOYEHHOM K UCTOYHUKY NUTaHWUS Yepes
KOHTaKThl KHONkKN SB1, a koHaeHcaTop
C1 3apsxaetcs qepes pesuctop R1 or
UCTOYHUKA NuTaHuA. CKopOoCTb 3apsaa
KoHAeHcaTopa onpeaenseTcs NoCTosH-
How BpemeHun T = R1 - C1 (puc.6). MNoc-
e TOro Kak KHOMNKY OTNyCKaloT, KoHAeH-
catop C1 paspsaeTcs Ha ynpasnsio-
LM 3NeKTPOoA TUPUCTOPA, BKIKOYas ero.

Otknountb Harpysky (OFF) MOXHO
KpaTKOBpEMEHHBIM HaXaTueM Ha KHOM-
Ky SB1. MNpwn aTom koHaeHcaTop C1 He
ycneBaeT 3apsauTbes. NOCKONbKY KOH-
TaKTbl KHONKU WYHTUPYIOT 3NeKTPOAb
TUPUCTOPa (aHOA-KaTOA), 3TO paBHOLEH-
HO OTK/IOYEHUIO UCTOMHUKA NUTaHUA OT
TupucTopa. B pesynerare Harpyska 6y-
[eT oTknouveHa. Takum obpasom, ansa
BKMOYEHUN Harpy3ku HeobxoammMo Ha-
XaTb Ha ynpaBnsaoLLYyo KHONKY ¢ 6onb-
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wei NPOACIMKUTENBHOCTLIO, AN OTKIHO-
YeHUs — KpaTKOBpEMEHHO Haxatb Ty
e KHOMKY.

Ha puc.8 ans orpaHuueHus mMakcu-
MarbHOro HanNpsXXeHWs 3apsaaa KOHAEH-
caTtopa Ucnonb3oBaHa Lienoyka nocne-
J[ioBaTenbHO coeauHeHHbix aoaos VD1,
VD2. 910 no3BonsieT CHU3WUTbL pabouee
Hanpsxxenuwe (oo 1,5...3 B) n emkocTb
koHAeHcatopa C1.

TUPUCTOPHBIN KOMMYTATOP Pa3pbIBHO-
ro Tuna (pmc.8) moxeT 6biTb UCNoNb30-
BaH A5 BKMOYEHUS-BbIKNIOYEHWA Ha-
rpy3ku nobon ns nocnenoBaTenbHO
BKMIOYEHHBIX KHONOK, paboTalowmx Ha
pa3pbiB Lenu. NMpuHyun gelcTBUS TUPK-
CTOPHOFO KOMMYTaTOpa 3aKn4yaeTcs B
cnenytowiem. Npu BKNOYEHUN YCTPOK-
CTBa HanpsxeHue, noaasaemoe Ha yn-
paBnsoWUA 3neKTpo TMpucTopa, He-
AOCTaTO4HO ANS €ro BKNIOYEHUs. TUpu-
CTOP WU Harpy3ka oTknioveHel. [pu Ha-
»atum Ha nbyro U3 kHonok SB1...SBn
v yAepxaHuu ee HaxaTon, KoHAeHca-
Top C1 3apskaercs 4epes pesucTop
R1 oT uctouHuka nutanHua. Llenb yn-
paBneHvus TMpUCToOpa U cam TUpUCTOp
npu 3TOM OTKAIOYEHbI. Flocne oTnyc-
KaHWS KHOMKW HanpsXXeHWe, HaKoNneH-
Hoe koHaeHcaTtopom C1, okasbiBaeTcs
NPUNOXEHHbIM K YNpaBnsioweMy anek-
TpOAy TUpUCTOpa. B pesynkrate paspsi-
a KoHAeHcaTopa TUPUCTOP BKKYaeT-
€51, NOACOEANHAN TeM CaMbiM Harpya3ky
K Lienn NUTaHus.

JIns OTKNYEHNS TUPUCTOPA U Harpys-
KW KpaTKOBPEMEHHO HaXMMaIOT Ha Nio-
6yio n3 kHonok SB1...SBn. pu 3tom
koHaeHcatop C1 He ycneBaeT 3apsauTb-
cs. B 10 xe Bpems, Lenb NnUTaHua Tu-
pucTtopa pasmbiKaeTcs, TUPUCTOp OT-
knovaetca. Homuuan pesncropa R2
3aBUCUT OT HanpsiXeHUs NUTaHuA yCT-
poncTea.

BO3BPALLAACH K HANEYATAHHOMY
(“PM” N10/02, C.18)

B cratbe A lyxnuuerko “Tanmep”,
KaK yTo4Hun aBtop, suisog 9 VIMC DD1
HY>KHO Yepes peancTtop 1,5 kOm Nogkrio-
4T K +5 B (OTKpBITEIN KONNEKTOP).

")

A.BYTOB,
c.Kyp6a, Apocnasckoi obn.

TJKNIOYEHUE HU3KOBOMNbLTHbIX
TUPUCTOPOB B CETb

Ecnu y paauoniobuTtens no Kakum-To
NpU4YUHaAM CKOMUNOCb 3HHOE Koruye-
CTBO “HWKyAa He roAHbIX” TUPUCTOPOB C
paboynm Hanpsxennem 150...200 B, ko-
TOpble He NOAXOART Ans paboTbl B Lenu
nepemMeHHoro Toka ~220 B, 1o, ucnonb-
3ys nocnefoBaTernbHOe BKIKYEHWe ABYX
TaKNX TUPUCTOPOB, Kak NoKasaHo Ha pu-
CYHKe, UX MOXHO yCNneLwHOo “3actaButb”
pabotartb Npy ceTeBOM HaNPSXKEHUN.

YnpaBnsioimMe UMNynbChl Hanpsxe-
HUS NONOXMWTENbHOW NONAPHOCTU NO-
cTynaTt Ha 6asy TpaHsucropa VT1 ¢
¢dopmupoBaTens UMNyNbCOB, B Kade-
CTBe KOTOpOro o6bIMHO ucnonbesyeTcs
ofHoNepexoAHbIW TpaH3UCTop Unu

pbi ¢ npecukcamm “KY”, “2Y” cepuin 201,
202 c bykBeHHbBIMW MHAekcamu XK, U;
203 (B...W); 207 (B...I) v Takne kak
T112-10-2. He ucknoyeHo U npuMeHe-
HWE TUPUCTOPOB Ha Gonbluee Hanpsxe-
HUWe, KOTOpble U3-33 NPOU3BOACTBEHHbIX
NedeKToB HeycToMuuBO pabortakT npu
NONHOM CETEBOM HanpsXeHUW, Hanpu-
mep, KY202H.

BmecTo TpaHsucTopa KT940A MOXHO
vcnonb3oBatb KT96SA, KT504A,
KT506A, b, 25C2330. TpaHaucTtopsbl
VT2, VT3 3ameHsawTcs Ha KT9178A,
BF493, 2S5A1625M, L, K. vog VD1
MOXHO 3aMeHUTb nbbiM U3 cepuin
K102, KO209, BbINpAMUTENbHBLIA MOCT
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KMOIM-mukpocxema. Tpansuctop VT1
BXOAWT B HACblLLEHWe, HanpsXXeHue Ha
BbIBOAE €0 KONneKTopa He npesbillaer
1 B, BCNeaCcTBUK Yero TpaH3UCTopbl VT2,
VT3 otkpbieawTca. TpaHsucTophl
VT1...VT3 B 37O CxeMe yCNnoBHO npea-
cTaBnsaT cobon ycoBepLIeHCTBOBaH-
HbIlA @aHanor COCTaBHOIO ABYXKOINMNekK-
TOpPHOro TpaHsucTopa no cxeme Lunk-
naun. Kaxagbivi na tpaHanctopoe VT2,
VT3 Harpy»eH Ha ynpaBnsioLinMin anex-
TpoA “cBoero” Tupuctopa. lNpumeHeHHoe
BKMKOYEHWe 3TWUX TpaH3ucTopos obecne-
yuBaeT HafiexHoe OAHOBPEMEHHOE OT-
KpbiBaHWe 06oux TpucTopoB. Pesucro-
pei R10, R11 penaT ceteBoe Hanpsxe-
HWe Ha 3aKpbITbiX TUPUCTOPAX NOPOBHY.

B kauectBe VS1, VS2 MOXHO ncnonb-
30BaTtb Nwbbie TUPUCTOpPLI CpeaHeM
MOLHOCTM ¢ pabounmM HanpsxeHnem
150...200 B. K HUM OTHOCATCS TUPUCTO-

VD2 — Ha KL|402, KL|405 c uHaekcamu
A...B un1 aHanornyHbiM Ha TOK He Me-
Hee 1 A, HanpyMep, UMNOPTHLIM ABY-
xamnepHeiM RS204.

Taxk kak 06wme noTepy MOLLHOCTU Ha
nocnepoBaTesibHO BKKOYEHHbIX TUpUC-
TOopax yBENUYMBAIOTCH, TaKyld CxeMy
BKIMOYEHUS pEKOMEHAYETCH NPUMEHATD
C Harpys3kom, MOLHOCTb KOTOpPOW He
npesbiwaeT 200 BT. 310 orpaHuyenve
He saBnaeTrca abconToM, U NPU KPUTKU-
YEeCKOW CUTyauun, 3ameHUB AWOAHbBIN
MocT 6onee MOLYHBIM, MOXHO ynpas-
NATb HAarpyskou u 6oNbLIE MOLLHOCTU.

Ecnu onucaHHbili y3en 6yneTt ucnones-
30BaTbCA B yCTponcTeax Ans ¢hasoBoro
perynipoBaHns MOLLHOCTH, TO ANA 3a-
LUTbI OCBETUTENBHOW CETU OT NOMeEX,
co3jaBaeMbiX NpU OTKPbIBAHWW TUpUC-
TOpPOB, PEKOMEHAYETCHA YCTAHOBUTL Ha
BXxoAae craHaapTHbiv LC-covnbtp.



BO3BPALLAACH K HAINEYATAHHOMY

(“PM”, 2002, N10, C.15)

S 03POXIOEHUE
TUPUCTOPHOIO PEIYJSITOPA

Harpyaka BHOBb CTaHeT pabotaTb Ha
paHee yCTaHOBNeHHoM MolyHocTh. Cne-

Mpeanarato ewe oAnMH BapuaHT aHa-
NOrMYHOTO ONMUCaHHOMY YCTPOWCTBA, KO-
TOpoOE MMEET Ny4LLKE NaPaMETPHI, fnerdye
B HEGCTPOMKE 1 UMEET CTYNEH4YATOE MOHK-
XeHune mowHocTh. Kak n B nepeom ycCT-
poiicTee, 34eCh UCMNOMb3YeTcs BCTPEHHO-
napannensHoe BKNIoYeHne TUPUCTOPOB,
KoTopoe He TpebyeT MOLLHOrO MOCTOBOTO
BeINpAMUTENS. Harpyaka, KOTopyio MOX-
HO MOAKMIOYUTL K STOMY perynatopy, Mo-
XeT ObITb MOLLHOCTBIO OT 5 BT 0 2 KBT1.

Ha TpaKkanctopax VT3 n VT4 nocrpo-
€H aHanor ofHOMepexoAHoro TpaHanc-
Topa. [1nA packaykn MOUWHBIX TUPUCTO-
poB V82, VS3 ncnons3yercst Marnomoli-
HbI TUpKucTop VS1. 310 No3sonseT He
TONBLKO YMEHbLLIWUTL MOLLHOCTL OTKPLI-
BaIOWEr0 MMNYNbLCE, HO U rapanTupyeT
ycronumBylo paboTy perynsitopa € Ha-
rpy3koi, norpebnsaiowen Tok meHee
TOKa yaepxaHus Tupuctopos VS2, VS3.

Ha mukpocxeme DD1 nocrpoeH y3en
CTYNEHYaTOro CHWKEHNA MOLLIHOCTH Ha-
rpy3ku. [pn NepBoM HaxaTum Ha KHor-
ky SB1 Tpurrep DD1.2 nepekniovaercs,
Ha Brixofe 1 DD1.2 nosiBnsaercs Bbico-
KUiA ypoBeHb, TpaHauctop VT2 oTKpbl-
BaETCA U WYHTUPYET Lenb OrpaHNYeHns
aMNANTYABLI CETEBOTO HaNpsXXeHusl, Co-
CTOAILLYI0 U3 cTabunutpoHa VD2 u cee-
Toauoaa HL2. MolHoCTs, nogasaemas
Ha Harpy3aky, CHUXaeTcsl, TOpUT XeNnThii
ceetoamon HL1. Bennuunna, Ha kotopyto
MOHWXAETCA MOLLHOCTb, 38BUCUT OT CO-
npoTusneHusi peancropa R4. Ecnu ewe
pa3 HaxaTb Ha KHonky SB1, 10 Tpurrep
DD1.2 BepHeTcs B NpexHee cocTosiHue,
3aropuTca KpacHbiiz ceetoanon HL2, n

[lYET OTMETUTL, HYTO €ClN OBUKOK pe3un-
cTopa R6 HaxoanTcs B BepXHEM Mo Cxe-

Me NONOXeHU, U Ha HArpy3Ky nogaet-

csa noutn 100% mouHocTH, ceetoamnoq
HL2 He cBetuTcA.

TpaHnauctop VT1 BKMIOYEH K8K Marno-
MOLLRBIA CTAOMNUTPOH 1 orpaHU4InBaeT
HanpsKeHne NMUTaHUA MUKPOCXeMbl A0

6...8 B. 3ameHa ero cTabunuTpoHOM He
[OnycKaeTcs u3-3a CpaBHUTENLHO GonNb-

LLIOrO TOKa yTe4Kn CTaGMﬂMTPOHOB B 3aK-

PLITOM COCTOAHUN.

[na cTyneH4atoro ynpasneHns Mot-
HOCTLIO MOXHO 38[eNCTBOBaTh U BTO-
pol ocTaBwmncs cBOGOAHLIM TPUITEP
MUKPOCXEMBI, BKITKOHMB €ro aHanornyHo

Tpurrepy DD1.2. Takum oGpazoM Mox-

HO NOMNYYKTh pasHLIE BECOBLIE KOAh(hK-
LMEHTBI CTYNEHYATOrO NOHWKEHNS MOLLL-
HOCTH, ecnu peaucTopsl R4 (R4/) BasTs

Pa3HbIX COMPOTUBIMEHWIA.

B ycTpoicTBe MOXHO WCMNONbL30BaTL
noctosiHHele peauctopbl C2-23, MINT,

OMIT cooTBeTCTBYIOLLEN MOLHOCTY.

KorpeHcatop C1 — K53-30, K53-14 nnu
mMnopTHuIA aHanor K50-35; C5 — nne-
HOYHBIA TUnoB K73-16, K73-17, K78-2
Ha HanpsbkeHue He meHee 400 B; C4 —

Tuna K73-9, K73-17. OctanbHble KOH-
[EeHCcaTopLl — Kepamuyeckue, TUNoB
K10-176, KM-5, KM-6.

Avoael KO243>K MOXHO 3aMEHUTBL Mo~

ObIMK BLINPSIMUTENBHBIMIA Ha HaMNpshke-

Hue He meHee 300 B u Bhigepxusato-
wwumu Tok 150 MA, Hanpumep, KO102B,
KO1056, KO209A, KO221T, IN4004.

Ecrnu MOLLHOCTL Harpy3ku He npesbilua-
e1 400 B, 10 Tupuctopsl KY202H Mox-
HO 3ameHuTh Ha KY201H. Ceetoguo-
bl MOXHO B3ATb Nobuie, noaxoastine
no rabaputam u LBETY CBEYEHWSA, Ha-
npumep, cepun KNMNA21, KKUMA3s,
Kinng4o.

TpanaucTtopsl VT1, VT4 3amensiorcs
Ha nobble na cepun KT312, KT315,
KT3102, 'SS8050, SS901; VT3 — Ha
KT3107, SS8550, SS9012 c nobbim
uRaekcom. lMoneBon N-KaHanbHLIA
TpaHaucTop oGoraleHHoro Tuna Mox-
HO 3amMeRuTL Ha KIM501B, KIMN5016. Ecnu
Bbl He cMornu NpuobpecT Takon Tpak-
3UCTOp, Er0 MOXHO 38MeHWUTL Bunonsp-
HbIM, Hanpumep, KT3102l, skniouns
mexay seisogom 1 DD1.2 n 6a3oit ato-
ro TpaHaucTopa pesnctop 75 kOm. Muk-
pocxema MoxeT ObiTe TMNoB 564TM2,
KP1561TM2.

Ipoccens ceteBoro wmnerpa L1 gna
Harpy3kM MOLHOCTLI0 0 2 KBT Mox-
HO HAaMOTaTb Ha [1ByX CKIeeHHbIX BMe-
cTe konblax K38x24x7 n3 cepputa
M2000HM-A. OH copnepxuT 45 BATKOB
cnoxeHHoro BaBoe nposopa MN3B-2
0,68 mm. ina paboTel ¢ Harpy3komn
MeHbLLER MOLROCTHU MOXHO MUCMOMb30-
BaTb MarHUTONPOBOL, MEHLLLETO pasme-
pa.

HanaxuBaHue ceoamTca K noabopy
conpoTuenenus peanctopa R7, n B He-
GonbWKX Npepenax, eMKOCTU KoRAeH-
catopa C4, 1ak 4ytob6ul A0OMTLCA BO3-
MOXHO Donee paHHero oTKpbIBaHUA Tu-
PUCTOPOB NpKU MaKCUMarnbHON YCTaHOB-
neHHon MotlHocTh. C yKka3aHHbBIMK Ha
CXeMe HOMUHaNaMu, y aBTopa TUpUCTO-
pbl OTKPLIBAKOTCA YX€ Nnpu amnnuTyae
ceteBoro Hanpsbkenus 10...12 B. Mpwu
MOLHOCTH Harpy3aku A0 400 BT molHbe
TUPUCTOPLI MOXHO HE YCTaHaBMMBaTb Ha
TEnnooTBoAb.

A.BYTOB,

c.Kyp6a, HApocnasckoi obn.
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Elektronika PE3UCTOPHBIE MATPULIbI
N3 OUCKPETHbIX PE3UCTOPOB

B uundpoBbix cuctemax, ccobeHHo B
CXeMax MUKPONpPOLIECCOPHBLIX U MUKPO-
KOHTPONMEPHbIX YCTPONCTB, OUYEHb YaC-
TO KCMOMb3YOTCA PE3UCTOPHBIE MATPK~
ubl (Habope!l CONPOTUBAEHWIA), HANPK-
Mep, ANA NOAKMYeHUA NpoBOAOB
LWnHLI K o6LemMy NpoBoy U K Hanpsixe-
HUI0 NUTaHKs. Ho yTo genars B Tom crny-
yae, Korga Takown Habop pe3ncTopos
MMeeT MeHbLLe, YEM HYXHO, BbIBOAOB,
WK He Te 3Hauerna?

Ha puc.1a B kavecTBe Npumepa no-
Ka3aH 4YeTbipexpe3ncTopHuil Habop,
uMmewun NaTe BeiBoaos. Obpatute
BHUMaHue, 4TO oMK BLIBOO, UMEET
METKY Ha Kopnyce. 3T0 MOXeT ObITh Unu
nonockKa, UBET KOTOPO OTIMYaeTCs OT
uBeTa Kopnyca, Unu Touka (Kak Ha pu-
cyHke). Ecnu xe Takas meTka B umelo-
uieMcna Habope oTcyTCcTBYET, Heobxoau-
MO NpubernyTs kK namepeHusam. Mo ot-
HowWweHuto K BeiBoAy 1 BCe ocTansHble
BbIBOABI JOMKHBl MMETL O[IUHAKOBOE
conpoTuBneHue. Ecnu xe NpuHATL, Ha-
npumep, 5-i BuiBOA 3a 1-i, TO NO OTHO-
LIEHKIO K HeMy 1-1 BbiBoa OyneT umeTs
HOMWHanNbLHOE COMPOTUBRERUE, a BCe
oCTanbHble — Yy BOEHHOE.

Takon Habop pesncTopoB ¢ MoGLIM
YMCNOM BLIBOAOB MOXHO NErKo UaroTo-
BUTbL C MOMOLLBIO NOKa3aHHOM Ha
puc.16 koHcTpykuwn. Beisog 1 3geck
obpasyeT xeCTKuiA nyxeHbld NpoBop,
©0,5MM, K KOTOPOMY NPUNanBAETCA CO-
OTBETCTBYIOLLEE YMCITO OObIYHBIX Pean-
ctopos. OnH N3 BLIBOLOB Ka/10ro pe-
3KUCTOpPa 3aKpYy4MBAETCA B CNUpans (NeT-
n10), Yepes KoTopyk NOTOM NPOBOAWT-
€A U npunausaeTca obuni BLIBOA.

MpunanBaemble K NeYaTHON Nnate
MaTpULbl PE3UCTOPOB UMEIOT, Kak npa-
BMNO, wWar Bu1Boaos 2,5 mm. MNoatomy ¢
HMMK Npolle BCEero NOoCTynNUThL Tak —
HaHWU3aTL BHayane Ha obwuin BLIBOA,
3aTeM yCTaHOBUTL BCE NepNerauKynsp-
HO Ha COOTBETCTBYOLLEE MECTO NNATHI,
npuNasTb K nnare obwui BeIBOA U pe-
3UCTOpHI, a 3aTeM 3anasiTh NETAN.

Takum cnoco6omM MOXHO pa3mMetaTb
HEe TONLKO Harpy3oyqHLIE PE3UCTOpLI K
pe3unctopbl yTeukn. HeobxogumocTtb B
3KOHOMWK MeCTa BO3HWUKAET, Hanpumep,
Npu KCNOML30BaHWK MaTPULLI “B3BELLN-
BaOLLMX” PE3NCTOPOB PA3NUYHbLIX HOMK-
Hanos, nogxnyaemoix k obuien Touke
B LIAl, B MHOrokaHanbHbIX CUCTEMAX
3BYKOBOW 4acTOThl UMK XKe B CyMMUpY-
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H0LKUX ONEPALIUOHRBIX YCUITUTENSIX.

Takyo 3KOHOMSILLYIO MECTO MaTpULy
MOXHO W3rOTOBUTL W B CIy4asix, Koraa
Hapsifly C pe3aucTopaMm UMeeTcsl MHOMo
OpYrux NaccuBHLIX ANEMEHTOB OAWHAKO-
BOro pa3mMepa (KoHAeHcaTopoB, ANOAoS,
1 T. n.). Npu gocTaTouHo GoONbLLLOM YKc-
ne “HaHn3aHHbLIX" 3NeMeHTOoB, Ans yBe-
nuyenuns xecTtkoctu obulero BeiBOAA,
MOXHO 3arHyTh W NpUNasTb K nnarte v
€ro BTOpPOW KOHeL,.

Pa3BuBas fanblue W3NOXEHHYIO
WAE, Mbl NPUXOAUM K MOHTaXy TUNa
“kpoHa pepeBa”. Heckonbko gecatune-
TWI Hasag OH WKPOKO MCnonbL3osancs
NpU MOHTaxe GNoKOB NPOMLILLIEHHON
1 BOEHHOMN 3NeKTPOHUKK. C y4eTOM Cy-
LLECTBYIOLLIENO B TO BPEMSA aCCOPTUMEH-
Ta fAetanen, 3to ObIN OAWMH U3 CaMblX
KOMMNaKTHLIX cnocobos MoHTaxa. B nio-
OUTENLCKUX YCIOBUAX OH MOXET NPUro-
ONTbCA W cerofiHs, ocoGeHHo B Tex cny-
yasix, Korga B TPaH3UCTOPHON CXeme
YMCAO NACCUBHBLIX 3IIEMEHTOB rOPa3fao
fonble, YeM YUCNO TPAH3UCTOPOB.
MNpennoceinkamu KCNoNbL30BaHWUA MOH-
Taxa “KpoHa nepeBa” ABNATCA HeGomNb-
woe norpebnerne MoLHOCTU U HU3Kas
yacToTa, W60 BLICOKasA NNOTHOCTL MOH-

TaXa NPUBOAMT K YXYALLEHWIO TEMOBO-
ro pexuma, a NapasuTHLIE EMKOCTH
Mexay AeTansiMy OKasbiBalTCA ropas-
Ao 6bonblle, yem B criyyae obbIuHOro
[BYMepHOro MOHTaXa Ha nnate.

CrnepoBaTensHo, peysb 34eck UOET O
TpexXMepHOM MOHTaxe. [1ns ero unnio-
CTpauun ucnonsayem pmuc.2a. Xopowo
MU3BECTHBIN (HA30CABUraIoLLUN reHepa-
TOp yAOBNETBOPSIET BCEM YKA3aHHLIM
BhilLe ycnosusiM. EQUHCTBERHBIN Tpak-
3UCTOP OKpYXatT 11 NnaccuBHBIX ane-
MEHTOB; CaM reHepaTop UCMNONbL3YETCA
KaK NpaBuIo B 3ByKOUACTOTHOM Anana-
30He Npw Manom NoTpebnernn MoLLHo-
cTh.

Mpw koHCTpynpoBaHuK Bnoka 3gech
HEA0CTaTOMHO PYTUHHOIO NPOEKTUPOBA-
HUs1 OOBINHOM NeyaTHOW NNatkl, Xena-
TensHO MMETL XOpoLuee NPOCTPaHCTBEH-
Hoe BooGpaxeHne. Ha nepBom wware
OTMEUEIKTCSH TaKne TOUKU CXeMbl, K KO-
TOpPLIM NogkniovaetTcs Gonblie Bcero
hetanen. Kak npasuno, MoxeT oGHapy-
XUTBLCA HECKONBLKO BapnaHToB. Mbl pas-
6nNK NacCcMBHYI0 HACTL CXEMbI TaK, KakK
NnokKasaro Ha puc.26. Kaxayw 13 yac-
Tel NoMeTunu cumBosomMm X;. 3Tn yactu
MOHTUPYIOTCS NOKA3aHHbLIM Ha puc.1.
cnocoGom.

Ha BTOpOM LWare npoekTupyercs ne-
YaTHas nnaTa, MUHUMU3UPOBAHHAA MO
paamepamM. Touku Nankn, pacnonoXxeH-
Hble B NapannenbHbix psapax (puc.3a),
casuratotes Ha 0,5 wara. K3 cxembl pac-
nonoxeHus getaneun, NOKa3aHHOW Ha
pwc.36, BWAHO, 4TO BepTUKanLHoe pac-
NonoXerne LUNUHAPUYECKUX fieTanemn
NPUBOAUT K ONTUMANbLHOMY 3aMNOorHe-
HUIO NpoCcTpaHCcTBa. HaaBaKue cnoco-
6a “kKpoHa fepeBa” NpoUCTEKaEeT U3 xa-
pPaKTepHOro BHeWHero Buaa CTpykKTy-
pul. Mpu paameuleHnn cetein getanen
HYXHO, NO BO3MOXHOCTH, CTPEMUTLCS
K TOMY, 4UTOOH fieTanu, paccenBatowme
Gonbwyw MoLHOCTL (B HalleM npu-
mepe D n R5), nonananu Bo BHeLWHWIA
psa.

B koHeuHOM cueTe, ucnonb3ys pean-
ctopul 0,25 BT, MUHKWaTIOpHLIE Kepamm-
yeckue KoHAeRCaTopbl U OOLINHEIY TPaK-
auctop B kopnyce TO-92, Ham Ge3 Tpy-
[a yaanocs BMECTUTh BCH CXEMYy B
obbem 12x12x18mm.

Hobby Electronica, 7/2000.

Mepesod



O.NETPAKOB,
r.Mocksa,
E-mail: petrakov@mtu-net.ru

(Npopomxenve. Hauano B NN11-12/02)

OnTUMKU3aALMA Ny Ter TOXOB BO3Bpa-
Ta. Mpu 3a3eMneHnn HyBCTBUTENbHBIX
aHanoroBbix cxeM HeoOxogwmo Twa-
TeNLHO KOHTPONUPOBATL TOKK NO LeNsMm
3a3zemMneHus. Ha puc.8a nokasaHa cxe-
Ma onepauuoHHoro yeunutens (OY), B
KOTOpPOW B KayecTse LieNn BO3BpaTa TOKa
CUrHana ucnons3yercsi NPoBo/, 383eM-
NeHNUs UCTOUHKKA NUTaHKA. B Takoin cxe-
Me Mnomexu MOryT BO3HuKaTb Bcnep-
CTBUE Napa3uTHOWN MHAYKTUBHOMN CBA3N
1 CBS3K Yepes obwmin nvneaaHc. flo-
6aBMUB NUKKIO BO3BpaTa TOKa CurHana u
0Ba WYHTUPYIOLIMX KOHAEHCATopa
(pyc.86), MOXHO YMEHBLLWNTL NNoWaib
KOHTYpa, OXBATLIBE&EMOIO CUrHanom, u
TeM cambiM ocnabuTb NapasuTHYIO UH-
DYKTUBHYIO cBSi3b. Kpome Toro, Npu 3ToM
ocnabnserca n cBA3b Yepes obwmin
MMneaaHc, NOCKofbKy Lenu BO3BpaTa
TOKOB CUrHana U UCTOYHMKE NUTaHus
pasgensiorcs.

Lngposbie cxeMbl HEHYBCTBUTENbHDI
K HU3KOYACTOTHLIM NOMEXaM, OgHaKO Ha
BbLICOKMX 4YACTOTax ux 3aseMnsiowime
Lenu AoMmKRbl otnaaaTth HU3KKMM UMne-
AaHCOM. JTOMY YCINOBMIO BNONHE OTBe-
YaloT NepegaioLlne NMHUK ¢ pacnpeae-
NeHHbIMK NapameTpamu. Butble napb!
NpPoOBOAOB U KOaKCcUansHule kabenwu
obecnequnBatoT KaXAoMy CUrHany cBoo
NuHKIO BO3BpaTa Toka. B nnockux ka-
6enax (wneitdax), No kpanHen mepe,
Kaxabin 5-n unu 10-1 npoBogHUK gon-
XeH ucnonb3oBaThcA ANA BO3BpaTa
TOKa curHana. 3Tn NnHKK Bo3spaTa To-
KOB crieflyert 3a3emnsaTh BONM3n nepe-
[aoUnx u NPUeMHbIX YCTPOMCTB.

Ha puc.9 nokasaHna ungposas cxema
C BUTOI NapoW, pacnonoXXeHHON Ha Bbl-
coTe 25 MM Hap, 3a3emMnNAoLLen NNOocKo-
cTei0. 3Ta BUTas napa obpasyet nepe-
Aalotlyo nuHmo ¢ umnegaHcom 105 Om,
TorAa Kak CUrHanbHbIN NPOBOAHUK U
NMNOCKOCTL 3a3€MNEHKS CO34a10T NUHWIO
¢ uMnenaHcoM 468 Om. B pesynsrate
82% TOKa curHana BO3BpaLlaeTcs “e-
pes BuTy10 napy (puc.96). S dexTns-
Has pa3BAzKa mexay oOpaTHbIM TOKOM
curHana u obpaTHLIM TOKOM, TEKYLIMM
no 3asemrnsioulen NNocKocTH, pesko
YMEHBLLIAET ypoBEHb NOMEX BCNEACTBUE
MHAYKTUBHOM CBA3UN U CBA3WK Yepes 06-
LWWA nmneaanc.

CUrHanbHOM (CXEMHON) 3eMNN Ha BbICO-
Kkux yacTorax. Mpu 3tom noyTn 40% nno-
Ljaam 3a3eMnsioLien NNOCKOCTU MOXHO
OTBECTU NOA pa3BOAKY CUTHaNbHbIX Le-
nen u uenen NUTaHms, TaK Kak 0 3TuX
npeaenos MMNeAaHC CUrHanbHoN 3eM-
N1 BO3pacTaeT He3HaunTenbHO. KoHTak-
THLIE NNOLLYALKM 3a3EMNAOLLUX 1 CUNO-
BbIX CXeM 3 U 4 xenatenbHO fienaTb Kak
MOXHO Gonee LpoKnMn.

Ecnu aBa nposBogHWka ¢ UHOYKTUBHO-
ctamu L1, L2 v B3aUMHON MHOYKTUBHO-
cTbi0 M coeauHuTb NapannensHo, 06-
ulas UHAYKTUBHOCTL ByaeT paBHa
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B Tom cnyvae, korga paccrtosiHue

a Mexay NpoBoAHWMKaMu, NO KpanHen
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B MHorocno#Hbix ne4aTHbIX Nnartax c
undppobiMu UMC Lenu semnu n NUTa-
HUA OOMKHLI OpPMUPOBaTLEA B BUAe
3KPAHOB, 3aHMMAIOLLNX ONpeaeneHHbIe
cnow nnatsl (prc.10). OkpaH 3agaHHO-
ro NoTeHuuana BLINOMHAETCA B Buae
ceTkn (peLweTkn) u3 napannenbHbIX
0OCSIM KOOPAWHAT NeYaTHbIX NPOBOAHK-
koB 1, 2, 5, 6, NpONOXERKbIX B MECTax,
He 3aHATHIX METANNN3NPOBAHHBIMK OT-
BepcTusiMu. 310 HeoBxoaumo AnsA Toro,
yTO6LI 0HecneunTs HU3KMIK UMNeaaHC

06xoauMO 3a3eMNATL A1 HenTpanuaa-
UMK BAKSAHUS 3NEKTPUYECKUX NONENR,
npuyem 3aszemnsioune NpoBOAHUKK
cnenyet pacnonaratb BONM3an BXOAHbIX
WNKU BHIXOAHLIX KOHTAKTOB CUITHAMBHON
nuHuK (pmc.11) ans yMeRblueHns TOKa,
Tekyulero no akpady. [ina npenorepa-
ujeHUs1 BO3HUKHOBEHUA NapasnTHbIX
KOHTYPOB C 3aMblKaHMEM Ha 3eMNI0, 3k-
paHbl BOKPYT HyBCTBUTENBLHBIX CXEM 38~
3eMIAI0TCA TONbKO B OfHOW TOYKE.

MpoBoaHUKK, 3a3eMnsioLLue Kopnyc,
nomkHel 0bnanaTte ManbiM MNEgaHCOM
Npu BLICOKOM TOKE U A0IMKHBI BbiTE A0-
CTYNHbI ANs NPohUNaKTUYECKOro oc-
MoTpa. [1NnuHa nepembiuek, CoefiuHso-
LUMX KOPNYC C 3aLIUTHOW 3eMnei, u pac-
CTOAHUE MeXAY HUMK OOSKHbI ObiTb
meHsbLue 0,1A (B KpaiikeM criyuae He 60-
nee 0,2)). NepemMbluku 3a3eMneHnsa Ha
Kopnyce cnegyet pacnonaraTte Baane-
Ke OT YyBCTBUTENBHBIX CXEM.

3kpaHbl BEICOKOYACTOTHLIX Kabenen



Puc. 10

3a3eMNATCA, NO KpanHen Mepe, Yepes
kaxable 0,2). Ana noaaBneHust CToAunX
BONH.

PaspblB napa3sUTHLIX KOHTYpPOB B
uwensx 3a3emneHuns. MNapa3anTHele KOH-
TYpbl B LiensX 3a3emMneHnsi BOCNpuHUMa-
10T NOMEXU BCNeacTBue WHOYKTUBHOM
CBAI3W, U UX Nerye BCEro pas3opBaTtb
B6nmn3n Harpysku. Ecnn Harpyska nog-
KNYeHa K HeCKONbKUM UCTOYHUKaM
NUTaHWUs!, NAPa3uTHLIA KOHTYP cneayer
pasopsatb B6nn3an ucrtouyHmkos. Ha
puc.12 nokasaHbl TpU cnocota paspbl-
Ba NapasuTHbLIX KOHTYPOB B UensX 3a-
3emneHusi. Tpancdopmartop (pmuc.12a)
obecneynBaeT yaoOBNETBOPUTENBHYHIO
pa3BA3Ky BNIIOTL A0 YacToT 5...10 MI'y.
[na 6onee HapeXHOI pa3BA3ku cregy-
€T UCNonb30BaTb TpaHcgOopMaTop C

3NeKTPOCTaTUYECKUM 3KPAHUPOBAHUEM,
npuyeM aKpaH 3a3eMnsieTcs B6Nnamn Ha-
rpy3ku. [ipocceny B cUH(pA3HOM PeXN-
Me (pnc.126) obecnevnBaloT pasBaaKy
Ha vacTorax f
£> N (Wu),
27l

rme R — conpotusnenne B omax;

L — MHOYKTUBHOCTL B reHpu.

MpocTon cnocob N3roToBneHns Tako-
ro Apoccens 3aKni4YaeTcs B nponycka-
HUM Kabens yepes konbLeson deppu-
TOBbIA CepaAeYHNK.

OnTpoHb! {(puc.12B) yaosneTesopu-
TENBHO BLINONHAIOT CBOU (PYHKUMUK B An-
anasoHe YacToT OT HyNS 20 HECKONLKUX
Merarepu. MIx napa3nTHasi eMKOCTb He
J0IMkHa NpeBbiwaT 2 N (y 3kpaHupo-
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BaHHbLIX ONTPOHOB OHA CHWXEHa NouTU
no 0,5 n®). [ina eule Gonee HapexHon
pa3BA3ku cnefyetr NonL30BaTbcA ONT-
POHHBIMM NapaMK M3 CBETOOANOAOB U
coTopeTekTopoB (poTtoanoaos, oTo-
TPAH3UCTOPOB), COEANHEHHBIX BOMNOKOH-
HO-ONTHU4EeCKUMK Kabensamu.
(Oxon4anue cnepnyer)



A.KPOTYEHKOB,

L.MuHCK,
E-mail: skrot2@pisem.net

Ha HbHelsHem noTpebuTeNnbCKOM phiHKE
bonbluoe pasHoobpasue moaenen TeneBn3o-
poB C pasnuuHbiMK hyHKUMOHANLHBIMU BO3-
MOXHOCTAIMU. COBpEMEHHBIE MUKPOCXEMBI F10-
3BONAOT paspabaTkiBaTh CEpUY 3KOHOMUYHBIX
TEeNEBU3OPOB LIBETHOIO U306paxeHus], KOTOpbIe
NOCTPOEHBI NPAKTUHECKU NO OAHOW CXEME, HO
OTNMMEIOTCA Pa3Mepamm KUHECKOFIOB, BHELLHUM
ochopMNEHVEM U HANWUYMEM AONOMHUTENHBIX
hyHkumiz. Tak, Hanpumep, B 06beanHeHun "To-
PW30HT" BLINYCKAETCH CEPUS] LBETHBIX TENeBU-
3UOHHLIX NPueMHukos 6-nokonelus CTV-655
(nouTu 30 Mogudmkauuin) Ha 6ase MUKpocxem
¢dupmsl Philips: TDA836x (Bupeonpoueccop),
PCF84Cxxx (npoueccop yrnpasneHus),
SAA525x (nexonep Tenerekcra). B Hux ucnore-
3yeTCs MOHOMNJIaTHLIN BapuaHT waccu. CTpyk-
TYPHAs CXeMa AaHHBIX MOAVVKALWIA TerneBu-
30pOB NpUBEAEHa Ha puc.i.

Cnegyroumm atanom ans obweannenus “To-
PU3OHT” B KNAcce 3KOHOMUYHBLIX MOAEren CTa-
na cepus Tenesmsopos CTV-670 Ha 6ase Bu-
neonpoueccopa TDA8842/TDA8844 ¢ nosbi-
LUIEHHOW CTENEHbI0 UHTETPaLUM 1 MUKPOCXEMBI
cepum SAAS5xX, ABNAKOLIEIACS MUKPOKOHTPOS-
Nnepom ynpaenexus cemencrea Painter ¢ mHo-
rochyHKUMOHaNBHBIM AEKOAEPOM TeneTekcTa
(puc.2). XapaktepHbim Anst MUKDOCXeM Cemeit-
cTBa Painter ABNAOTCA HU3KOE HaNpsHKeHne
NUTAHUA ¥ OQHOKPATHO MpOrpaMmmnpyeMoe no-
CTOsIHHOE 3anoMuHalouee ycTpoiicteo (OTP).
370 NO3BONWUITO OCTaBUTL TOMLKO TPU TPaaU-
LUMOHHBIE PErYJIMPOBKU C TIOMOUILIO NEpeMeH-
HBIX PE3UCTOPOB, OCTaNLHLE PENYRUPOBKU U
HacTpOiika TENeBM3opa OCYLIECTBISKOTCA C C-
noNnk3oBaHvem YngpoBoi LWUHLI 12C v onyu-
OHHbIX BaiToB.

Beayuwme sapy6exHeie komnanm Phitips, ITT,
Toshiba, Thomson, Motorola n gpyrue umetot
CBOW KOHLIENLUU U onpeaerneHHee HapaboTku
B 06nacTu TeNEBU3OPOB 3KOHOMUUHOIO Knac-
€a C NpUMEHEHVEM CNeLManbHBIX MUKDOCXEM.
Hawnbonee npeanoyTuTensHoi Ana obbeauHe-
HYA “TOPU30OHT” NpeACTaBNAETCA KOHUENUUA
¢upmul Philips Ha 6ase HOBOA MUKDPOCXEMBI
cepwv TDA9351PS/N2/x00xx.

KoHyenyma 6asnpyerca Ha coueTaHum MHO-
rogpyHKLUMOHAIBHOTO MPOLECCOpa yNpaseHus
¥ 06paboTK1 CUTHANOB C MUKPOCXEMaMHU MOLLL-
HbIX OKOHEYHBIX YCTPOUCTB (MCTOUHMKa NuTa-
HUA, yCUNUTENA 3ByKOBOM HacTOThl, BULEOYCH-
nuTenei, KaapoBOA U CTPOUHOI Pa3BepTkM),
KoTopbie 06ecneunsatoT Bce Tpebyemble chyHk-
uvn. CTpyKTypHan cxema Ternesusopa Ha 6ase
3TOro BUAEONpoLeccopa npueeaeHa Ha puc.3.
OcHOBOI TENEBU3OPA ABASIETCA MUKPOCXEMa
cepumn TDASG351/61 (¢b.Philips). OHa ekmiouaer
B ceba Y4, kaHan 3Byka, BuaeonpoLeccop,
MHOMOCTaHAaPTHLIA Aekoaep UBETHOCTH, NPO-
LiecCop yNpaBneHus U TEreTexkcTa, sagaoume

NPABNEHUE HOBbLIMU
“FOPUMSOHTAMAT
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Kackagsl CTPOYHOW U KaQpOBOIA pa3BepToK, a
TaKKe KOMMYTaLMOHHEIE kackazsi, obecneyn-
BaKOLMe NOAKIIOYEHWE BHELLHUX (nepucbepuid-
HbIX)} yCTPOUCTB.

B kauecTBe TioHepa npumeHeH manorabapur-
Hblid cenektop kananoe UV1316 (CK-B-410),

KOTOphII yNpaBnsieTcs No LMPOBOI LiMHE ’c
1 NO3BONSET NPUHMMATE TENEBU3NOHHBIE Ka-
Hanbl BO BCEX AWanasoHax, BKNo4as kabens-
Heie, a Take HYPERBAND. B kavectse ycu-
NUTENS 3BYKOBOI HaCTOTH UCTIONL3YETCA MUK-
pocxema TDA1519A (ILA1519A). ins euneo-



ycunuTenei onTMManksHLIM ABMSAETCH UCTIONb-
30BaHue mukpocxemsl TDAG107Q (d.Philips).
OHa xapakTepuayeTcsi MansiM KONMUYECTBOM
BHELLHUX 3NEMEHTOB U HU3KOW NOTpebnaeMon
MOU{HOCTH0, @ TaKKe BLICOKOA UAEHTUNHOCTBIO
3neKTPUHECKUX NapameTpos. B BeIXOgHOM kac-
Kafle kaapoBoMn PasBepTKU NPUMEHSETCS MUK-
pocxema TDAB8351(ILAB351). BrixogHoi# Kac-
Ka CTPOYHOW pa3BepTKU COXPaHSET Npeem-
CTBEHHOCTbL MO OTHOWEHWIO K NpeablayLLuM
pazpaboTkam 1 UIMEET MUHUMaNBHOE KONUYe-
CTBO 3MIEMEHTOB.

WcTounuk nuTaHus peanu3oBaH Ha MUKPO-
cxeme TEA1566 (cb.Philips), nonyuvsiwein Ha-
3sanve “GreenChip™". Ona obweaunser B
OHOM KOpMyce MUKpPOCXeMY KOHTponnepa u
MOLLHbI TPAH3UCTOPHLIN KNKOY UCTOYHUKA M-
TaHus. Vicrionb3oBaHue 3Toi MVUKpOCXeMbl AaeT
CHWxeHWe noTpebnnemoit MOLUHOCTY B AEXYP-
Hom pexume (MeHee 2 Br). OntponHas obpar-
Han CBA3bL Obecneupaer BLICOKYH cTabune-
HOCTB BBLIXOAHOIO HANPSHKEHWST UCTOYHMUKA NK-
TaHus. B MCTOUHWKE NUTaHusA uMeeTcs 3aumTa
OT Nneperpy3kv o TOKY, HAMarHUYMBaHUA cep-
[evdHvka TpaHcdopmMarTopa, npesbiueHus pabo-
yeil TeMnepaTypbi KOpnyca MUKPOCXEMSI.

Kakne UMC ynpaBneHvs NpUMEHRAIOTCA B
Hanbonee pacnpocTpaHeHHbIX MOAENSX Tene-
BU30pOB, NOKa3aHo B Tabn.1.

YnpaBneHuve TeneBuU3opoe Ha 6a3e MUK-
poxonnepa SAA5531 ocyulecTensercs ¢ no-
MOLLBH NYNETa AUCTAHUMOHHOTO YNPaBeHUs!
(MAY) cranpapra RC-5, a Take WecTbH KHoN-
Kamu Ha naHeny Tenesmaopa (puc.4). Nockone-
Ky UCIONb30BaHO MUHUMASIEHOE KONUYECTBO
YNPaBMsIOLLMX KHOFOK, UX (bYHKLIMU U3MEHAIOT-
CA B 32BUCUMOCTH OT pexuma TB. B 1abn.2 no-
Ka3aHsl hyHKUMM OCHOBHBIX kHonok (1Y B pas-
HbIX pexumax, a 8 Tabn.3 — cnmcok ynpaens-
rowmx kHonok MY, ux 0603HaueHms 1 kogsl RC-
5. B abn.4 naHul kKHONKM NnepeaHent nakerm TB.
Wx peiicteve aHanormyHo COOTBETCTBYIOL{MM
kHonkam MOy

[ns “pasroBopa” € TENEBM3OPOM UCTIONb3y-
€TCs MEPAPXUYECKAs CUCTEMA 3KPAHHbIX MEHIO,
BLINONHEHHBIX B BUAE OKOLLEK C TEKCTOBOW UH-
¢opmaument. [locryn ko BceM MeHIo obecneun-
BaeTcs u3 MmaBHOro MeHIo, nepemeLleHvem
Kypcopa 1o fyHKTam MeHH0, ¥ BbIGOpOM Heob-
xoaumoro. OaHako, npy Hanmuuun Ha MY user-
HbIX KNABULL, MOXHO, HaXMMast UX, BLICTPO Bbi-
3bIBATh HyXHOE MeHI0. Kpome Toro, ecnm uc-
NONb3yeTCH NYMLT C paClUMPEHHBEIM HABOPOM
KHOMOK, MOXHO C NOMOLLEH) HEKOTOPBIX U3 HUX
BbI3bIBATL ONPEAENEHHLIE MEHIO, KaK yKa3aHo
B Tabn.s.

Haxogsco B pexume TB, MOxHO BicTpo nog-
perynupoBaTh OCHOBHLIE NapameTpl u30bpa-
YeHWs 1 3eyka. Buibop Heobxoaumoro napamer-
pa NpOM3BOANTCA fyTEM HAXaTUA HECKONBKO
pa3 Ha kHorky “SL.”, kak nokasano B Tabn.6, a
perynmpoBka camoro flapameTpa ocyL|ecTBs-
€TCS KHOMKamm “=" unn “+”. Tlpu perynposke
NapameTpoB U3MEHSIKOTCS HACTPOMKU TENeBU-
30pa, HO Nocne Bbixoaa U3 pexuma TB oHu yr1-

Taobn. 1
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PCAB4CYXX
CTV-655, 657, 659 Rjvossyiel ' PCABACB41/068 SAA5281P/R
INAB4C641NS-168
TDA8362A *SAA5200PS/092 ©
CTV-660 ILAB362ANS SAA5290ZP/134
SAAS497/CTVE32R
TDA8842 SAA5531PSM4/0351
CTV-670, 671, 672 TDAB844 SAAS541PS/M5/0218
SAAS563PShof0272 .
CF72306
CTV-690, 691 TDAS8366 PB83C055/BBP/317- CF70209
. : PIC16C588-20/001
.. TDAY381PSMN2/1hooxx
CTV-730, 731 - TDAG351PS/N2/1hoox -
TDA9363PS/N2/3hoox
Tabn. 2
- YMeHbUMTE 3HAYEHWe Breko, BuibpaTh
+ Yaernuure siduerve Bnpaso Buibpate
P+ Yeemminte N.nporpammes Beepx Beepx
P- YmeHbLmte N fiporpaMmbl BHus BHua .
SL Bribpats HacTponky BuiGparb Bubpats
“? /' Menio f!ém(ou.p 4 Nomoup
0.9 Bsop HOMepa RpOrpaMMbt -BBoa wicna :Beop uucna
* Knonxa Pe | P- | + st e BK|I VI ID] 2| @
~RCExon 32 33 16 17 59 14 13 63 12 44 38
RCSxon? 80 81 86 85 82 56
Kuah 0 1 2 3 4 5 6 7 8 9
00 01 02 03 04 05 06 o7 08 09
KpacHas 3enenas Kenras CwHaga o P<P
55 54 50 52 53 42 34
107 108 109 110 1M
- <N = X
10 36 E 46 60 15 45

PaqmMBaoTCs, NOCKONLKY BO BPEMS BKMHOYEHUS
3HaueHusn napamerpos bepyTesn U3 3HeproHe-
32BUCMMOIA NAaMATU. 3anncaThb 3HaYEeHWs yCTa-
HOBFEHHLIX 1apamMeTpoe B NAMSATL MOXHO, Ha-
xoasck B MeHo U3obpaxenue unv 3syk. Ecriv
B pexume TB HaxaTe KHOMKY “+" unu “=", T0
cpasy NOABUTCS OnepaTuBHas perynvpoBka
YPOBHS1 IPOMKOCTU

Korga nocne noacTpoiki napaMeTpos 13ob-
PaXEHUs 1 3ByKa HyXHO BEPHYTHCSH K 3aNUcaH-
HEIM B NaMSITh 3HAYEHUAM, HAXXUMAETCH KHON-
ka “PP” (Npy aTOM Ha 3KpaHe B JIeBOM BEPXHEM
yrTty NOABRAIOTCA 3eneHble Bykeui PP).

Ho ecnu Bapyr Bb! TAK CUNLHO “rIoperynupo-
Banu” beaHbI Tenesnsop n BaobaBok sanuca-
'Y Takve napameTpbl N306paxeHus, 4T Ha k-
pane TpyaHo 4To-nUbo paccMoTpeTh, He oTHa-
vBamrecs! Bce noa koHTponem! MoxHO BbteT-
PO BLI3BATEL NApaMeTPbl U30OPAXKEHWS U 3BYKa,
3anucaHHble Ha 3asoge. [INf aToro HaxmuTe

kHonKy “PP” u yaepxwueante ee okono 2 ¢. lpu
3TOM W3 NAMSTY M3BNEKYTCA 3aBOACKME Napa-
METPbLI M 3aNMILYTCSt IOBEPX BALLMX “3K30TUEC-
kX" (Ha 3kpaHe B NEBOM BEPXHEM Y11y NOABAT-
cA kpacHble bykesl PP). MomHuTe ewe 1o, 4to
3HaYeHUs NapaMeTpoB M3obpaxeHus 1 3syka,
o10Bpaxaemble Ha 3kpaHe, He COBCEM COOTBET-
CTBYIOT pearnbHbiM 3HaUEeHUsIM, NOAABaeMbIM Ha
sugeonpoueccop. Ol nonyuatotcs aobasne-
HUEM K 3KPaHHOMY NapameTpy nonpasku (B
[uanasoHe —7...+7 eVHL), yCTaHaBNMBaEMOIA
B MeH10 PeaaktupoBaHue.

B pexvme TB, npy noMowmn kHornok “P+” u
“P-" MOXHO nepeknio4aTb NPorpamMbl 110 KOrib-
uly. M3 kornbLa ucknioyarTes NporpamMmb!, KO-
Topble Bbinn CkpbITH B MEHIO Pepakruposa-
Hue. Bkmouelve HeoOxoaMMon NporpaMmei
MOXHO TaloKe BbIONHUTE RyTEM NPAMOro Ha-
60pa Homepa nporpaMmel YU POBEIMU KNaBu-
wamm M73Y.
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KpacHas BKn./Bblkn. MEHIO 3BYK
3eneHas Bkn./Boikn. meHo UsobpaxeHue
Xentasn Bkn./Beikn. meHio O630p

CuHss Bkn./Beikn. MmeHio CepBuC

Bkn./Boikn.

MeHi0 HacTpo#ka nporpamm

BHI30B MEHIO 3aMoK

@
X
o

BKn./Boikn. oTobpaxeHus 4acoB peansHOro BpeMeHu

Bkn./Bbikn. meHio Hacbl

Qv

BKn./Beikn. meHio Urpa

=

Bkn./Beikn. meHio Kanbkynntop

8

BKN./Bikn. cTaTycHOM UHbopMauumn

P<pP

MNomeHATs Nporpammsl (Swap Programs)

o)

MepeknoueHre PexuMa: OfiHa UM ABe UMMPLI B HOMEPEe NporpaMme

Pexum AV. B aToM pexvme Ha 3kpaHe oTo-
bpaxaerca naobpaxeHue, nonyyaemoe OtT
BHELLHEro UCTOUHWKA Yepe3 pasbem SCART
(vrm RCA), Hanpumep, OT BuaeomarimrooHa
vnm SAT-TioHepa. MNpy oTCyTCTBUM CUrHana ¢
BHELLHEro CTOYHMKA 3KpaH TENEBU30pa Hep-
HEIM M BRIgaeTcs coobujerne “Hert curHana’”.

B meHo Koxcpurypauusn TB B cTpoke “Uc-
TONHUK AV pEKOMEHAYETCH YCTAHOBUTE 3HaYeE-
nve “BupeomaruutodhoH” ans obecnedeHms
bonee ycTonumeoro u3obpaxeHus ot suaeo-
mMarHutocdoHa. B pexvime AV rmasHoe MeHIo
VMEET ype3aHHbil BUf, U3 HETO UCKNIOHEHE
nyHKTE! “O630p” 1 “HacTpoiika nporpamm’. B
3TOM PEXMME TaIoKe MOXHO 3anMcarhb napamer-

pbl HACTPoEk U300paXeHUs U 3Byka B NAMAT.

Otnunume meHIo M306paXeHNn AN PEXUMOB
AV v TB 3aKknio4aeTcs B TOM, YTO B MEHIO AN
pexuma AV 3anoxeHa perynmpoBska UBETOBOMO
ToHa ans cuctemel NTSC. B pexvme TB cran-
[3pT UBETa ONpeaenseTca aBToMaruieck, U B
cnyuae, ecnv CTaHAAPT OKAXETCS OTAUUHBIM
or NTSC, nyHkT “lLiseToBoi TOH" AOmKeH BbITh
UCKINIOYEH U3 MEHIO.

Npu HaxxaTun Ha KHONKY “3anOMHUTL" NPO-
UCXOAUT 3aNKUCh NapamMeTpoB U3obpaxeHun B
namMAThb, KOTOPas CONPOBOXAAETCH aHUMaLW-
ell. AHMMauma 3aHMMaeTr NONOCKy BLICOTON
OfIMH CUMBOIT M LLIMPUHOW BOCEMb CUMBOIIOB, U
pacnonaraeTcsi cnpasa OT KHOMKU.

Tabn. 6

N O zex. 3z 8
Mepsoe Apkocte
Bropoe HacbileHHOCTE
Tpetbe KoHTpacTHOCTE

YeTsepToe FpomkocTb

Menio 0630p nmeeT pag ocobeHHOCTel:

~ CAIUCOK NPOrpPamMM COCTOUT TONbKO U3 pe-
anbHO CYLLECTBYIOLMX, T.e. 3aNMCaHHBIX paHee;

- NPOrpamMmsl OTCOPTUPOBaHLI B NOPAAKE
BO3PACTaHNA HOMEPOB;

- B CAMCKe nporpamm OTobpaxaerca kak
HOMEP NPOrpaMMebl, TaK U €€ UMSI, €CNN OHO
€CTh;

- HOMepa AOCTYFHBIX FPOrPaMM U UX UMEHa
0TOOpaXaOTCA CUHUM LIBETOM;

- HOMepa CKPLITEIX OT BEIOOpPA MO KONBLUY
Nporpamm 1 ux MMeHa oTobpaxaroTesn cepbiM
LBETOM;

- HOMEpA AIPOTPaMM U UX UMEHA, UMetoLme
3aMOK, OTOOPaXAKTCA KPacHLIM LIBETOM.

Ecnu Ha 3kpaH He BBINo BLI3BAHO OKOLWKO
FIOMOLL{W, TO OKOLLIKO CO CTIMCKOM NPOrpamm fpu
HeobX0AUMOCTY yBEINVYMBAET CBOI pasMep o
BLICOTE [10 MAKCUManbBHO BO3MOXHOro. Ecnu
KONTMYECTBO 3anMCcaHHbIX Nporpamm Mano (Ha-
npumep, 3), TO OKOLIKO CO CAIMCKOM yMEHbLLA-
€eTcA Ao HeoOXoAMMOTO pa3Mepa Mo BLICOTE.

B meHio O630p npy HaxaTumn kHornkn “SL”
BKIIOHaETCs pexum “ABTo0630p”. B atom pe-
XWUME C UHTEpPBanoM B 5 ¢ NpOUCXoANT aBTo-
MaTu4eckoe nepekrioyeHue no Konbly BCex
3aNMCAHHBIX MPOrpaMM, UCKMNIOYAA 3aKPLITEIE Ha
3aMOK (CKPBLITHIE HE UCKNKoUaloTeR). Haxartue
noGoi U3 KHONOK Bo3Bpauiaet B meHo O63op,
C KypCcOpOM Ha ToW nporpamme, rae buin npe-
peaH 0630p.

Bce BeefieHHbIe B MeHI0 Yackl napamerpei
COXPaHsOTCH B ONepaTUBHON NaMATU aBTOMa-
TM4eckU. [laHHbIE COXPaHAIOTCA A0 MOMEHTA
BHIKNIOYEHWS NUTaHWS Tenesmsopa. ByannsHuk
MOXET HaxOANTLCS B TPEX COCTOAHNAX:

- BbIKJ1. — 6yAnnbHUK BEIKNIOHEH,;

- BKJ1. — GyaunHYK BKNKOYEH, W cpabatbl-
BAET kaX AL AEHb B yKa3aHHOE Bpems;

- BKI1.1 PA3 — GyanneHYK BKITHOYEH, U Cpa-
GarblBaeT oAVH pas B ykazaHHoe BPeMS.

Mexanmam cpabatbieanms byaunsHuKa cne-
ayouuin. Mocne Toro kak NpUxoauT 3apaHHoe
Bpemsi, byannbHUK BKNIOYAET yKasaHHyo B ero
Hacroiikax nporpammy. Ecnn ans Gyaunshinka
YKa3aHO BpeMs1 OTKINIOYEHMS, TO KaK TOFMLKO OHO
HacTynaert, TENeBu3op NEPEXoANT B PEXUM
“Stand By". ManeHbkas ocobeHHOCTE BBOAA
HOMEpa NpOrpamMmMel B HaCTpovikax GyannbHU-
Ka 3aKnioYaeTcs B TOM, YTO ECNN BBEAEHa OaHa
uudpa Homepa (BTOpas He BBOAWNACK) U cpa-
3y Haxara kHorka “P-" wnu “P+”, T0 kypcop
CMeLLaeTcs Ha BLIOpaHHyH NO3VUMIO, 8 HoMe-
py AporpaMmMbl NpUCBavMBaeTcs 3HaueHwe Ox,
rae x — Haxaras padee umcpa.

MeHo 3amok obecneqnsaer ynpaeneHve



CUCTEMOIA 3aMKOB Tenesuaopa. 3amku MoryT
6bITH ABYX BUAOB:

- 3amok TB;

- 3aMOK AIPOrpamMel.

3amok TB 3akpbiBaeT AOCTYH K TENeBU3opy.
3amok nporpammel He AONYCKaeT NPocmoTpa
OZHOMN MNWN HECKONBKWX BLIOPaHHEIX NPOrpamm.
[ns Toro 4tobb! ynpaenATe 3aMKamMH, T.€. OT-
KpLIBaThL M 3aKpbLIBATE WX, HeObxoanMo 3a4aThb
Kntod n3 natv umdpp. MNpun nepeoHavansHeIX yc-
TaHOBKaX TENEBU3OP HE UMEET KNioya, n ero
HYXHO co3gartk. Moka knioua HeT, cTpokn “Te-
neswnsop” u “Tiporpammer” MEHIO 3aMOK HEAO-

CTYNHbI Y OTOBPEXEI0TCA TEMHO-CEPbIM LBETOM.

Npouecc cozaanus kntoya cnefyowuiz. Ha-
XOAACH B noavumun “Knioy”, HaXXMUTE OaHY U3
Tpex kHonok: “SL”, “+” unu “-". 3atem B NOSBMB-
WEeMCH OKOLIKe BBeAUTE MATU3HAYHLIA KOO
KI04a, W B Creayou|eM OKOLWKe NOBTOPHO Ha-
6epuTe BrIbOpaHHLIN KOA AN NOATBEPXAEHUA
€ro NpaemMnbLHOCTY (B chNyyae, ecnu Asa Bee-
[EHHBIX KOAa Knioya He COBNaAatoT, BLIAAETCA
coobujenne 06 owmbke, u KNOY He cosfaeT-
cs1). Tenepb MOXHO NepemeLaTh Kypcop Ha no-
3uumn “Tenesunsop” n “Tporpammel” C LenbIo
OTKpbIBaHWA MO0 3akpLIBaHWA 3aMKOB. HToObI

OTKPHITh UIK 3aKPEITH 3aMKW, HaNpumep. 3am-
KW NPOTPaMM, HYXHO NePEMECTUTE Kypcop Ha
noauumio “TIporpamMmel” U HaXaTe OaHy U3 TpEX
kHonok: “SL”, “+" unm “=". Nocne aToro nose-
NAETCS OKOLIKO, B KOTOPOM BBOAUTCA paHee
BLIOpaHHEIN KO KNkoya.

B cnyqae HenpasunEHOro BBOAA KOAA KO-
Yya nosienaeTca coobuyeHne 06 owunbke. Ecrin
KOA BBEAEH NPABUMLHO, TO 3aMKK, PacCTaBneH-
HLle Ha nporpamMmax, neperayT B COCTOSHUE
3AKPbLITbL. Teneps, Ans TOro utobbl BKNOUYUTL
33KPLITYH Ha 3aMOK Nporpammy, HeoBxoaMMo
nepes 3TMM BBECTM KOA KNIoua.

A.NMETPOB, A.NETPOB,

r.Morunes.

HecnoxHasa nopabotka cxeMbl Tene-
BMU30pa NO3BONSIET HE TONLKO BBECTU an-
CTaHUWOHHOE YrpaBneHue pasnuyHbLIMK
dyHKUMAMM TENEBU30pA, HO U PacLLK-
PUTL KONWYECTBO MPUHMMEEMBIX NpPOo-
rpamm o 90 (Bknyasa kabenbHbie) ©
aBTOMaTHUYeCKuM ux Nnouckom. B peayne-
TaTe aopaboTku Tenesu3op Npruobpera-
€T (hyHKLMIO aBTOMaATUYECKOTO BLIKIIO-
YeHusi Yepes 5 MUHYT Nocre OKoHYaHus
BellaHuA Ha BbIOpaHHoM NporpaMMe, a
MMeloWMIACA B Moayre CuHTe3aTopa Ha-
NpsbxeHUn Tailmep no3sonsieT BbIOpaTh
BpEeMS OTKMOYEHWs Tenesn3opa (Nepe-
BOAA €0 B PEXUM OXWAAHWA) B Teve-
Hue 4Yaca ¢ waroMm 15 MuHYT (pexum
SLEEP).

[ns ykazarHoW fopaboTtkn Heobxoam-
MO NpuoBpecT (Ny4ile B rapaHTUMHOK
MacTepCcKon) Tpu y3na:

- Moaynb CUHTE3aTOpa HaNPSHXKEHWN
MCH-501-10 (nanee no Tekcty MCHY);

- MoAynb AeXYypHOro NUTaHus
Bna-45;

- NyNLT AWCTaHLMOHHOIO yNpaBneHus
nay-5 (RC-500).

MogepHuaauus Tenesr3aopa BKMOYa-
€T B cebs kak mexaHu4yeckyto nopabor-
Ky, Tak 1 opabOoTKy 3NeKTpUYECKOoii cxe-
Mbl.

Mexanuueckan gopaborka:

1. [lemoHTUpOBaTL MOAyNb Bbibopa
nporpamm MBI1-1-3 n yctaHOBUTL Ha
€ero MecTo Mofyns CUHTE3aTopa Ha-
npsxernin MCH-501-10 (MCH-501-8

..MCH-501-11). [ins aToro B AeMOHTHK-
POBaHHOM KHONOYHOW NaHenu U3 Kpac-
HOro oprcTekna HeoGxoAnuMo BrIpe3aTb
Nno UeHTpY oTBepcTue pa3Mepom
30,5x108,5 mm. OTBEepcTHE BhIpE3aloT
TaknMm oOpa3om, 4ToObl B HEro NNOTHO
BXOoAMNa nepepnHss nanens MCH. lMoc-
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Ie TOoro Kak Kpenexnasn NaHenb rotosa
1 Hapfeta Ha nanenb MCH, HeoGxonu-
MO OTHEPTUTH OCTPLIM NPEAMETOM (HO-
KOM MNK YEepTUNKOIK) NULLHIOW 4YacTb
naHenu MCH ¢ NnpaBoi CTOPOHBI, KOTO-
pasl MeLLaeT ycTaHoBKe Moaynsi B KOp-
nyc TeneBuaopa, U yaanuTts ee ¢ NoMo-
LbIO HOXOBKW NO MeTansy.

2. [ina noagepxku MoAyns., ua nonu-
CTUpONa UMW APYroro M3onsiyUuoHHOro
MaTepuana (MOXHO U3 KOpNyCHbIX ae-

Tanei paguoannapaTtypbl) U3roToBUTL
yronok (puc.1) n 3aKkpenuTb ero Ha Bep-
XHEl cTeHke kopnyca Tenesusopa, bnu-
Xe K Kpaio mofayns.

3. HapactuTb XryT pasbema X2(A13)
npumepHo Ha 12,5...13 cMm. Hapactutb
TaKxe XryT pasbema X4(A13) npumep-
HO Ha 8 cm.

4. AKKypaTHO AEMOHTUPOBATL NNaTy
cdunsTpa nutanus Nol-41 3akpennuTs
Ha ee MecTe Moaynb AeXypHoro nuTa-



Hua Brf-45, a npasee Hero — nnarty
dvnsTpa MNOr-41.

JopaboTka aneKTpU4ecKomn cXembl:

1. B nnate A1 BBecTH gononHUTenL-
HblA pasbem X11 (puc.2). ina atoro
Heobxoanmo 3aMeHuTb pesunctop R45
conporusneHnem 75 Om Ha pesncTop
conpotueneHuem 200 Om, pasopsaTtb
CBS3b (JOPOXKKU) MEX Y KOHAEeRcaTopa-
mu C40-C41, C41-C42, a TakKe Mexay
suisogom 11 D2 n o6uwmm nposogoM. B
COOTBETCTBUM C PUC.2 JONasnTb CO CTO-
POHLI NEYaTH AONONHUTENBRBLIE PE3NCTO-
pbl no 200 Om. BaATs 8-KOHTaKTHY10 po-
3etky Tvna OHN-BI-8 unu OHN-KIr-26 u
NpUKNeNTb ee Ha NNacTUHY U3 NONUCTK-
pona 20x20 mm TONWMWHON 2...3 MM.
Mocne atoro npuknenTs pa3beM (BbIBO-
namu B ctopoHy D2) BmecTe ¢ nnowag-
KOW Ha NnaTy A1 €O CTOPORBI NeYaTn Ha
cBobogHoM mecte 86nuan D2 (Hanpu-
Mep, BbilLe NuHUKM 3aaepxku BT 1). Pac-
nasTb BLIBOALl pasbema X11 rubkum
M30NMPOBaHHLEIM NPOBOJOM B COOTBET-
CTBWM cO Cxemom (puc.2).

2. Bruinaate peauctop R14(A1). B
npuHYuWNe, AOCTAaTOYHO NOAHATL Npa-
BbIl MO CXeme BbIBOJ, pe3ucTopa, Ansd
Yero HY>XHO BpeMEHHO CHATL cyOmoayns
paaouokaHana CMPK-1-6(A11).

3. Co cTOpOHbLI NeYaT Ha BbIBOAbI
pasbema X2(A1) npunaaTb AONOAHK-
TenbHy 14-KOHTaKkTHyi0 poseTky X2'
(OHn-BI'-8). Nepea npunaiiko U3 Hee
Heo6xoanMo U3Bneyb KOHTaKkTbl 2, 13 u
14 n 3aMeHUTb WX KOHTaKTaMK OT yrio-

Bol poaeTku Tuna OHN-KI-26, npensa-
puTEnLHO Pa3orHyB OavH BuiBog. Pasor-
HYTbIN BLIBOA YAanuTk Kycadkamu. Po-
3€TKY HYXXHO NpuNasiTe Tak, YToObl BbI-
BOAbI AONONHUTENBHBIX KOHTAKTOB ObINK
napannenbHel NNaTe U HanpaefneHb! K
ee L{eHTpy.

KOHTaKT 2 AoNonNHUTENLHOO pasbe-
Ma X2' coeIMHUTL TOGKUM N30NUPOBEH-
HbIM NPOBOAOM C KoHTakToM 14 (KIA)
pasbema X6(A1). KoHtakT 14 pasbema
X2' coeguHuTsk € KoHTakToM 16 (AMNUT)
pasbema X1(A1).

lNpumeyvaHue. B nepsbix BbINyckax Te-
neBun30pOB, rae aHod anoaa VD4 He co-
eauHeH ¢ obuKnM NPoBOAOM Yepes pe-
anctop conpotusnenunem 430 Om, He-
obxognMMo BBECTU €ro U “BLIKOPOTUTL”
pesncrop R34, coeinHeHHBIN € KaTogom
aunopna VD4.

4. Mexay koHTakToM 3 (CUOX) paabe-
ma X6(A1) n o6LMM NposoOM BBECTH
OONONHUTENLHYIO Llens U3 Nocrneaosa-
TENLHO BKMHOUYEHHBIX peaucTopa 10 kOm
(0,5 Br) u crabunurpora KC147, sknio-
YeHHOro aHofloM K obllemy npoBopy.
Touky coeguHeHUs peanctopa u ctabu-
NUTPOHa CoeauHUTL C KOHTakToMm 13
pa3bema X2'.

5. [ina ycTaHOBKK Nopora perynupos-
KM YPOBHS T[POMKOCTH 3BYKOBOIO COMNpPO-
BOXAeHuA Mexay koHTakTom 1 X10(A1)
¥ o6LWMM NPOBOAOM 3a8NasATb AONONHK-
TENbHYIO Lenb U3 nocnefoBaTeNsLHO
BKMHOYEHHbIX PE3NCTOPOB — NOCTOSIHHO-
ro 16 kOm (0,125 BT) n nepeMeHHoro

4,7 kOm (CI13-38a). OanH 13 KpanHmux
BLIBOZIOB NepeMeHHOro peauctopa co-
€WHWUTL C erc CpeaHUM BbIBOOOM.

6. NapannensHo MRAYKTUBHOCTKM L4
cybmogynsa papuokaHana CMPK-1-6
noanasTs peanctop 2,4 kOm (0,125 Br)
ONA yMeHbLeHnss O6POTHOCTK KOHTY-
pa.

7. BbINasiTe CETEBON LWHYP K3 NNATHI
dunsTpa NUTaHKWA U Ha ero MecTo 3a-
nasTk NpoBOAa OT pasbemMa X1 moayns
nexypHoro nutanus blna-45.

Cxema gekopepa UBETHOCTH Ha MUK~
pocxeme K174XA17 paccuntaHa Ha yn-
paBnsiollue HanpsXxeHus (ApKOCTb, Ha-
ChILEHHOCTb U KOHTPACTHOCTb) B Npe-
penax 0...12 B. Ynpasnsiowme xe Ha-
npspkerHus ¢ Bbixoga MCH-501 HaxopsaT-
cs B Ananasonre 0...4,6 (4,8) B. MNoaTo-
My AN CONpsiXeHns ynpasnsiowmx Ha-
npsbkeHnn Heobxogumo caenate elle
nopabotku B nnate KOC-402[:

- peaucTopbl R50, R52 n R54(A1) 3a-
KOPOTUTL CO CTOPOHBI NeYaTh;

- peauctop R58 conpoTtuBneHuem
15 kOm 3aMeHUTb Ha peanucTop conpo-
TuBneHnem 33 kOMm;

- peanctop R59 27,4 kOmM aameHUTL
Ha peanctop 43 kKOMm.

B peaynsrate ykazaHHoON fgopaboTku
npegensl U3AMeHEeHUs yNpasnAoWmnx
HanpshxeHun Ha BeiBogax 20, 16 u 19
Mukpocxemsl D2(A 1) octatorca npexHu-
My, cootsetcTBeHHO 1,1...2,9 B,
1,5..40Bn20...40B.

(Okonuanme cnenyet)

A BYTOB,
c.Kypba, Aipocnasckoi 061,

Hemanoe uucno paguorntobutenen
npuoGpenu TBov Ha4vanbHble ‘3HaHUR
no LBETHBIM TENEBU30paM, CMENOo pe-
MOHTMPYSl U COBepLieHCcTBYA Co6-
CTBEHHbIE annapaTtbt COBETCKOro Npo-
MaBOACTBa: Halla npoMbILLINEHHOCTS,
B CBOE “3Be3fHOe” BpEMS; NoaHaTy-
KUBLHWCH, BLINYCTUNA NOA Pa3HbIMK
TOProBbIMY MapKaMu MUNIIUOHLI TEne-
Bu3opos cepui 3YCLT...S5YCLT. MHO-
rue M3 Takux annapaToB BCe elle Npo-
[ONXaKT CBOK XU3Hb, “kayas” pagyx-
Hble Kpacky BO BTOpOW, a TO U B Tpe-
™M kHeckon. He nocneaniolo pons B
UX OONTOXUTENLCTBE UrPaeT U BbICO-
Kasi PEMOHTONPUIOAHOCTb, U BNOYHO-
MOAYNbLHAs KOHCTPYKLUS,

CTpaHHOCTK NoBEEHUS] CBOMCTBEH-
LHbI He TOSLKO YHUKanNsHbIM NIOAAM, HO

“XUTPAA” HEUCIPABHOCTD
TENEBU3OPOB YCLUT

u TexHuke. Hepeaxko B TeneBunsopax ato-
ro NOKONEHUs1 Cny4yaeTcs Heucnpas-
HOCTb, BHelllHee MposiBneHue KoTopon
Takoe — MNpyu yBENUYEHUM FPKOCTU A0
onTUMankbHOM, CPbIBAETCSt HOPMarbHas
pabota umnynbcHOro 6noka NUTaHus:
BbIXOAHbIE HANPSHKEHUS NORMKAIOTCH, U3
OVHaMUKa CrbILEH POKOT, pacTp 1 UBeta
uckaxarotcsi. Bce 310 HaBoAUT Ha MbICTb
O HEUCNPaBHOCTU MOAYNs NUTaHWs, HO
TwarenbHasa NPoBepKa BCeX ero anemeH-
TOB ONpOBEPraeT 3TU NOA03PEHUSI.
Dedexr criepyer uckath:8 cucteme
OrpaHUM4YEHUs TOKa ny4ven -— noTeps
€MKOCTU OAHUM U3 OKCUOHBIX KOHAeR-
catopos. Hanpumep, B Moagyne user-
HocTtu MLI-3 ato Oyner koHaeHcatop C8
(100 Mx®d x 16 B), NnoakrnoHeHHbIA K Bbl-
BoAy S Mukpocxembl K174YK1 (TCAG60).

B MLU-2 aT0 koHgteHcarop C11, B MLI-31
— C42, B ML}-41E — C19.

Eiie oamH NpU3HaK Takon Heucnpag-
HOCTU — y3KKe FOPU30HTafbHBLIe no-
nockl Ha U3obpaxeHun NPU KacaHuy
OTBEPTKON ABMXKA NOZCTPOEYHOIO pe-
3ucTopa, Bxogsiiero 8 cucremy OTN
(8 MC-3 at0 peanctop R20 Ha 10 kOm).

Harnocnenok MOXHG TakxXe Nopeko-
MeHA0BaTb NPOUNAKTUHECKYIO 3aMe-
Hy BCEX OKCU/IHBIX KOHAEHCATOPOB TU-
noe K50-16, K50-35 ¢ HoMuHanamm
HWxe 200 Mk® Ha Gonee coBpeMeEHHbIE
¥ HapexHble. YacTo MMEHHO OHU CTa-
HOBATCA BMHOBHUKAMU yXyOLWEHUS
YETKOCTU U BeTHoCTK. NMoBepkTe, BO
BCEX BMECTE B3ATHIX MOAYNSIX pagno-
KaHana, pa3BepTOK U UBETHOCTU KX
Gyner HemHoro.
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N.TEPEXOB,

r.Cbiapanb, Camapckoin obn.

Y mMHOrmux papuonioburenen nmerotcs
B HanUuuKn PaaNoOKOHCTPYKTOPI “3nek-
Tporuka LLW-01" (yacTtoTOMEp) M
“3nekTponuka LILL-02” (BxoaHoOM fenm-
Tenb yacTorhl). C ux nomMoubo 6es
ocofbix Npobnem u 3atpaT BpemeHu
MOXHO cobpaThk O4EHb HENJTOXON Yac-
TOTOMEp C ANaNAa30HOM U3MepeHus No
BY po 240 MINy. Ho B npouyecce pato-
Tbl C YACTOTOMEPOM BLISIBUNCH OAWH
3aMETHLIN HeJ0CTaTOK, CBA3AHHLIN €
yAoGCTBOM NONb30BaHuA npubopom.
CxemMa KoMMyTaummn Ans Bbibopa Hyx-
HOW AUCKPETHOCTI OTCYETa UNu Npeae-
na uaMepeHus YaCcToThl, COCTosILas U3
Tpex kHonok Tuna MN2K. He noasonser
onepaTuBHO U HE NYTaACh BKIIOYUTBL TOT
nUNu nHom pexam pabotel. OcobeHHo aTo
TSHKENO, KO3 Y)Ke HeCKONbKO YaCOB Ha-
NaxuBaewb Kakylo-Hubysb “ynpsimyro”
KOHCTPYKLUIO U rONoBa “nyxHeT”. CMoT-
puLLb Ha 3TK 3 KHONKK, U Cpa3y e Noi-
MeLlb, 4TO xe Tebe Hafo, U KaK UX Ha-
*aTb! 3TK KHONKKM (3aBOACKAA CXEemMa
nokasaHa Ha puc.1) BKIIOHEKOTCA B pas-
HOM nocnepoBatensHocTh. Hanpumep,
SB1 — orxarta, SB2 — Haxata, SB3 —
omxarta u T.4. (Tabn.1). [ipyrve Bapnan-
Tl “Ha)aT — OoTXaT  OoNUCLIBaTb He
Gyny. Y Koro ecTb Takoi Npubop — MeHsl
NoMMeT.

Xouy NpeanoXxuTb CBOIO CxeMy Nepe-
KNIOYEHns pexmnmoB paboTsl (puc.2).
MNepeknioyeHre Npeaenos ocyulecTBNs-
€TCA Of|HUM COBOEHHBIM raneTHLIM Ne-
peknouatenem SA2 Ha 11 nonoxennin
(Nr1, Nrz — 24H11M), nepexnioyeHne
BXOfIOB — Nepekntoyatenem SA1 Tuna
MNzK.

B nepekniouatene 3afencTBOBEHO
BCEro 8 KOHTaKToOB, NOITOMY MOXHO Npu-
MEHUTL NOAXOASUMIA NepekntoyuaTens
opyroro Tuna. lNpu namepeHnn HYacToThl
o 30 MINy curHan nopaercs wepes SA1
cpasy Ha 6nok A2. YacToThl B Ananaso-
He 30...240 MIy uameps1oTcA € NOMO-
wbio genurensi A1 Nnpy cooTBETCTBYIO-
uiem nonoxenun SA1. Yactoromep co-
6paH B HebonbLLOM Koprnyce NoAXoAs-
wmx pasmepos. Ha nepegHiolo nanens
BbIBE[lEHbI pa3beM BY (CP50-74®), ne-
PEKNIoYaTENb PEXMMOB W NEPEKIoYa-
Tenb exofoB. MapkupoBka Boane Nepe-
Kniouarenss SA2 nokazaHa Ha puc.3.

MNopo6Han nepenenka He MeLLaeT uc-
NoNb30BaTb YaCTOTOMEP B KauecTBe
UndpOBOM LUKaNbL.

OOPABOTKA

Qnvd = oo pmEs A s ¥
ad -:-.\ - -Ju‘-_h/i.\/- —-_'_l’
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Tabn. 1
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B kauyecTBe AOMNONHEHUsT NPUBOXY
CcxeMbl 1 onucaHune paborbl pagMoKoH-
CTPYKTOPOB.

“dnektpoHuka LIL-01". PaanokoH-
CTPYKTOp NpeAHasHaqeH gnsi Ucnonb3o-
BaHUsl B Ka4ecTBe u3MepuTens 4acro-
Thbl HACTPOMKN PaaNONPUEMHUKA, a Tak-
)Xe B KauecTBe YactoroMmepa.

MNpuHyun paboTel paAnOKOHCTPYKTO-
pa ocHoOBaH Ha (hOPMUPOBaHUU U3 BXOA-
HOro CUrHana npou3BOSibHON (POPMEI
MMMYNBECHOrO CUrHana ¢ ToM Xe Yacto-
TOI, U NOACYETE KONMMYECTBA BXOAHBIX
VMMyNbCOB 3a ONnpeAeneHHbIA nHTepBan
BpeMeHu. MamepurencHblil MHTEpPBan
dopmupyertcs U3 curdana cobcreeHHo-
ro reHeparopa, 4actora KOToporo cTa-
6unuanpoBaHa KBapLEBbBIM pe3oHaTo-
poM. [Noka3aHusa cHeTYUKa MHAULUPYIOT-
Cs C NOMOLUBIO NMIOMUHECUEHTHOIO Ba-
KYYMHOIo uHaukaropa. Cnocot nHavka-
YUKN — OUHAMUYECKUNA.

OCHOBHbBIE TEXHUYECKUe
XapaKTepucTUKU

[Ounana3zoH qyacror, My 0,1...30
TouHOCTB (AUCKPETHOCTD)

oTCcHEeTa HacToThl, KMy 1
AMNNUTYAa BXOQHOrO
curHana, B
Hanpsxxenus
nutanus, B

1,0..5,0

~3; +5; -12

B pexume “uucposoli LLKanbl” BXoa-
HbIM CUrHaN oM PagUOKOHCTPYKTOPa S1B-
NSETCH CUrHan reTepoAuHa NpuemMHuKa.
Ons Toro 4ytobel NonyunTe Ha yudpo-
BOM UHOUKATOPE YUCIO, COOTBETCTBYIO-
Lee 4YacTtoTe HaCTPOVKu paauonpuem-
HUKa, B CHETYMK PaiMOKOHCTPYKTOpa
BBOAUTCS NpeaBapuTenbHas yCTaHOBKa,
M YCTaHaBNUBaETCs HanpaBreHne cue-
Ta B 3@aBUCUMOCTM OT NOMOXEHUs Yac-
TOTbI CUrHana reteponHa OTHOCUTENb-
HO HacTOoThbl CUrHana nNnpUHMMaeMon pa-
avoctanyuu. MNMpeneaputencHas ycra-
HOBKa OCYLECTBNSAETCS BnanBaHUEM
nepeMbIyeK Ha Nnare PaguoKOHCTPYKTO-
pa, a HanpaerieHue CYeTa 3a[1aeTCs KOM-
MyTaumen. Bpemsa cuera B 3TOM pexu-
me — 0,01 ¢, TouHocTe — 1 kI,

[ns namepenui B pexume “Hacrtoro-
Mep” AOCTaTOYHO NPOU3BECTU KOMMYTa-
LMo ABYX NPOBOAHUKOB. B 3TO0M crnyyae
npeABapuTernbHas 3anucb B CHETYMK HE
Npou3BoAUTCS, U Ha UMPPOBOM UHAK-
kaTope oTobpasuTcs HenoCpeCTBEHHO
3HaveHne uamepsieMon Yacrotel. Ans
NOBBILUEHUSt TOHHOCTU OTCHETa B CXeme
npeAycMoTpeHa BO3MOXHOCTb yBENu4e-
HuaA B 10 pa3 cHeTHOro nHTEepBana spe-
menun (0,1 c¢), npu 3tom Ha yudpoBoM
uHaukarope byneT nonyyeHo 3HadeHue

Puc. 3
1}

r TouHOCTL

l — '-lac}'ora —_— l

Bxon |

Boili permucTp (10). OaHOBpeMEHHO UM-
NynbCbl MHTEpBana NoCTyNatoT Ha npea-
BapuTENbHbIA AENUTEND U CHETUUK, pas-
pewas ux pabory. [ocne okoH4YaHust
CYETHOIO MHTEpBana, B cyeTyuke (4) 3a-

7

01 30 150 1 _ v
nucaH BOMYHbBIN KoA U3MepsieMol Yac-
0.01 15 — —_ 240 10 TOTBl. IMNyNbC CHETHOrO UHTEpBana
’ nocrynaer Takke Ha aetundgparop (6) u
130 — — 150 0,1 6nokupyer ero, TeEM CambiM Ha BpeMs
01 15 240 1 cuera yundpoBOit MHAUKATOP racuUTCs.
Puc. 4
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1 2 s e s e = |
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[ 8 1

L 10 1"

YacToThl C TOHHOCTBIO A0 COTEH repu.
OpHako B 3ToM pexume Byaet Habnio-
haTtbcs nepuoanyeckoe rawiexHme ynd-
pPOBOro UHAUKAaTOpa Ha BpeMs cHeTa.

CTpyKTypHasi cxema pafiMOKOHCTPYK-
Topa nNpuBeieHa Ha puc.4.

BxoaHoin curHan nocrynaet Ha ¢op-
Muposatene (1). C ero Bbixoaa npsiMo-
yrosfibHble UMMyfbCbl NOAANTCst Ha
npeaBapuTenbHbIA AenUTenb HacToThl
(2). Cuetunk (4) sBnsieTcs NsTUpaspsia-
HbIM [IBOUHHO-[IECATUYHBIM pEBEpCUB-
HbIM CYETHMKOM C npeaBapuTerbHOM
YCTaHOBKON. YCTPONCTBO KOMMYyTaLumn
(3) onpepenser HanpaBnexHne cyeta
cuerquka (4). imnyrnbcobl ¢ reHeparopa
OnopHOW 4HacToThbl (8) mocTynawT Ha
penutene Yactorel (9), koropbin op-
MUPYET CHETHLIN MHTEpPBan U TaKTOBbIE
MMMNYNbChl, MOCTYNalLMe Ha CABUro-

Ha Bwixoae casurosoro peructpa (10)
dopMUpyIOTCs pacnpeferneHHble M-
NynbChbl, C NOMOLLBIO KOTOPbIX KOMMY-
Taropom (5) noovepeaHo BEIBOAUTCS UH-
dopmanus co cHeTumKa (4) Ha Aelumndg-
parop (6). dewwudpatop (6) npeobpa-
3yeT ABOUYHLIN KOO B CEMUCETMEHTHbIN
U Yepes3 TPaH3UCTopHEIE KNoun (7) ne-
penaeT ero Ha aHoabl-CEerMeHTbl MHAK-
KaTopa. CUHXPOHHO C OMPOCOM CHETUN-
Ka (4) npoucxoauT “nogceertka” pasps-
noB UncpoBoro nHavkaropa (12) yepes
TpaH3UCTOpHEIE Kitoun (11) co casuro-
Boro peructpa (10). Takum o6pa3som pe-
anuayeTcs AMHamMmuieckuin cnocob niau-
kaumu. Mocrne okoHYaHus HUKa cyHera
M MHOMKaUUM NPOUCXOANT NPOLECC Ha-
YarnbHOWM YCTaHOBKM cyeTuuKa (4).

{OxkoHuyaHue cnepyer)

Mpeanaraic cxemy NpoOCTOro UHAK-
KaTtopa MOHMU3UPYIOWETo U3NYYEHUs C
NUTaHNEM OT CETU. VIHTEHCUBHOCTDL U3-
nyyeHusa onpeaensercs no Yacrore
BCIBILLEK TUPATPOHa U LLENYKOB Karl-
cions. Ana cuetumnka CBM-20 konuye-
CTBO MMMNyNbCOB, MOACHUTAHHOE 3a
36...44 ¢, cooTBeTCTBYET eAnHULaM
MUKPOPEHTIeH B Yac. Peancropom R4
YCTaHaBNMBAETCS HanpsPkeHue nura-

[ UHOMKATOP MOHU3UPYIOLLEETO U3NYYEHUA

"

HuUA cyetdnka lenrepa,
380...420 B.

Cxema nMeeT ranbBaHUYecKylo
CBf3b C CETbIO, MO3TOMY BO BpeMsi
HACTPOMKN M 3KCMNyaTauum ycTpon-
cTea cnepyeT cobnoparte Heobxogu-
MEIE MEpbl MPEgOCTOPOXHOCTY.

O.HEIPEGA,
r.HoBoBopoHex, BopoHexckon obn.
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r.CAYPULMN,

r.Pa3aHb.

YACTOTHbLIN NPOBHUK

Mpepnaraemoit npubop nossonser
OoLeHUBaThb cUrHan no Yacrorte, fasast
npubnuXxeHHoOE 3Ha4eHue YacToThl,
Yero oveHb 4acTto bbiBaeT focTaroy-
HO NS 3KCnpecc-aHanu3a CUrHanos B
cxeme.

Mnes npobuuka npocrta. Yactota
npoBepseMoro curHana Aenurcst Ao
nonen unu eAuHUL, repu, UNw, nHave
roeBopsl, 0 pPa3NU4YUMON rnasoM 4ac-
TOTBI, U MO CTENEHU AIENEHUs onpeae-
nseTcsi YacToTa uccneayeMoro curHa-
na. Cpasy cneflyeT OTMETUTbL OAHO
CYLLECTBEHHOE MPEUMYLLECTBO AAaHHO-
ro npo6Huka -— Npyu MogyNUPOBaHHOM
curHane, T.e. MpyU Hanu4Mu AByX 4ac-
ToT, Npo6HUK NO3BONSIET pacno3HaTb
obe YacToTbl OAHOBPEMEHHO, HYeM Ya-
CTUYHO BLINCNHSET OYHKLUMKM ocumn-
norpada.

Mpobruk npeacraensiet cobon Npo-
cTOM fenuTenb 4YacToThl, ero Cxema
npuBeaeHa Ha puc.1.

Bxognast yenb cocTout U3 6annact-
Horo peauctopa R1 u crabunutpoHa
VD1. Bonbuwioe BXoaHOe COnpoTuBne-
Hue KMOTM-Mukpocxem nossonsieT
paclwmnprTb AUanaloH BXOAHLIX Hanps-
»XeHul OT fonewn BoneT A0 COTEH BONLT.
CurHan depes emkocTb C1 noctynaer
Ha BXOA ABYXKacKagHOro ycunurensi-
¢opmuposarensi ha DD1.1, DD1.2. B
npuHuune, ato MoryT 6biTe niobble
norvdyeckune anemeHTsl KMOM-cTpyk-
Typbl. MoTenumomerpamu R3 u RS ye-
TaHaBnUBaeTcs NoTeHywan Ha BxoAe,
6nu3kuin K Nopory NepekioyeHus ane-
MeHTa. B cobparHbix obpasyax B Ka-
yectee DD1.1, DD1.2 ucnonb3oBa-
nuck anemenTol K561J1A8. YyecTeu-
TenbHOCTb NpOBHUKa cocTaBuna Me-
Hee 0,1 B.

DNanee curHan noctynaet Ha 6-pa3-
psigHbin genutens. Oenutens Bbinon-
HeH Ha cuyeTumkax K561MES8. Ha Bbi-
Xofle KaXaoro paspsina dyepes ycunu-
Tenb Toka Ha TpaHsuctope KT361
BKIOYEH cBeTtoauno. Belbop TpaHauc-
TOpa p-N-p CTPYKTYpbl ofpefieneH Tem,
yTto Ansi OBHYNEHHOro cyYeTyYuka Ha
Bbixope nepeHoca (BuiBoAe 12) npu-
cyrcrByeT “1”. Mpu npoxoxaeHun cur-
Hana B 0JHOM W3 pa3psiaos, B 3aBu-
CUMOCTH OT YacToTbl, CBETOAMOA Mu-

raet ¢ yacroton 0,5...4 'y, 4TO XOpO-
wo pasnuyaercs rnasom. Mo Tomy, B
KakoM pa3psae 3T0 NPOUCXOANT, MOX-
HO OLIEHUTb NOPSAOK (CTENEHDb) YacTo-
Tol. Tak, npu yactore 50 [y nepBbIR
CBETOANO[ ropuT POBHBIM CBETOM, BTO-
poi mepuaert, a TPETUIA MuraeT pas B
[Be ceKyHObl. TpeTuin pa3psii — UH-
OVKaTop COTEH repy, Unu, B Nepesoie
Ha JacTorty, 0,5x100=50 I'y. MNpwu vac-
Tote 1 MI'y nocneanwin pa3spsa Mura-
€T C YacTOTOW ofiHa BCMblLLKa B CEKYH-
ay. Ons tectuposanus Gonbluen Yac-
TOTBHl HE XBaTaeT BuICTpoAEeNCTBUS
MUKpOCXeM. ATOT HEAOCTATOK MOXHO
YCTpaHwuTb, eCNnu nepeaenarb BXOAHLIe
Lenu — yCTaHOBUTE AONONHUTENLHBIE,
6onee GLICTpoaencTByloWMe AenuTe-
nm.

YuntsiBast 4OCTAaTOMHO 6oNblyio
YYBCTBUTENLHOCTL YCTPOWCTBA, BBE-
NEHOo HavanbHoe oBHyneHuwe cyeTyn-
koB. Mpu HaxaTum knonku SB1 Ha Bxo-
Aol R penurenei nopaetcs “17, n cyet-
yukmn obHynsitorcsi. MNpu ornyckanum
KHOMKU AeKanbl Nepexoasit B pexvum
cueTa.

Mpv nopaye Ha BxoA amMnNUTYAHO-
MOAYNWPOBAHHOrO CUrHana c nocra-

TouHo 6onbluoi rnybuHon moaynsaLun
(Bonee 50%) MuraloT fiBa CBETOAWO-
Aa: nepBbid (6onee HU3KWIA pa3psia)
yKa3biBaeT Ha 4YacToTy MoAynsuuwm,
BTOpOW, Gonee BbICOKUMA — Ha Hecy-
Lyto HacToTy.

KoHCcTpyKTuBHO MpOoBHUK BLINONHEH
B Buje nnockoi ANuWHHON Kopobxu C
pPSAOM UHAVKATOPOB Ha NULEBON Na-
Henu u ¢ KHonkoi B koHue. Lyn Bbl-
nonHeH u3 NaTyHHOro NpyTka TonLyu-
HOWM 3 MM, 330CTPeHHOro Ha koHue. Mo
BCEN iNVHe, 3a UCKNIOYEHNEM KOHUYeC-
KOW YacTu, Ha Wwyn HaneTa MNXB-Tpy6-
Ka — 4ToOLI NpeioXpaHnUTb OT CryyYain-
HOrO 3aMblKaHUs 3NeMEHTOB nccneny-
€MOro yCTpoiCTBa.

ABTOpPCKUIA BapuaHT ne4YaTHOi nna-
Thi NpuBegeH Ha puc.2. MaTtepuan
nnarsl — OAHOCTOPOHHUI (honbrupo-
BaHHbIN CTEKNOTEKCTONUT (MOXHO re-
TUHAKC, HO OH XY>X€ MO MPOYHOCTHLIM
cBoicTBam). MepeMblykn BLIMONHEHEI
nposogom N3B-2 0,4 mm. Kuonka
SB1 — mukponepekniodatens MM3-1.
MoHTax nepeMeldek cnegyetr aenatb
[0 YCTaHOBKW MUKPOCXEM.

CneuwanbHbix TpeboBaHui K ane-
MEeHTaMm v AeTansam HeT. TpaHancTophbl
KT361 — ¢ nto6biM ByKBEHHBEIM UHAEK-
COM, unu Nbkle Apyrne TpPaH3nCTophl
p-N-p CTPYKTYpbl C A0NYCTUMbIM TOKOM
konnektopa He mexee 30 MA. Mukpo-
cxembl — cepun K561 nnu K176. Cee-
TOANOALI — TaKkke Nbon mapku, rnas-
HOe, YTOBbI XBATaNO HanpshkeHus ANsi
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ux “nopxura”, NOCKONLKy NUTaHue yc-
TpONCTBa MOXET ObITb B AnanasoHe
3...15 B ansa cepvn K561 n 5...10 B
Aans cepun K176. MNpu HanpsxeHyu nu-
Tauus Hwxe 9 B cnepyer 3ameHuTb
BXOAHOW cTabunuTpoH, 4TobLl amnnu-
TyAa curHana Ha BXofle He NnpeBbilia-
na senuunHy Y.

[Mpy aBTOHOMHOM NUTaHUKU NPOOHU-
ka (ot b6atapewn) cneagyeT BBeCTU A0-
NONHUTENLHEIN BbIKNOYaTeNb B Lenu
nutanus. Becb noTtpebnsiemebiit TOK
cxeMbl onpenensiioT CBETOAMUOAEI, HO,
13-3a BbICOKOW HyBCTBUTENLHOCTH, NPU
HENOAKNIOYEHHOM BXOfle YPOBEeHb Ha-
BOAOK JocTaTouHo 6onbiuon, U No3To-
My CcBETOAUOAb! CBETATCS. Tak 4To pac-
X0f, TOKa Npu aBTOHOMHOM MUTaHUU
DOCTaToqHO BENUK.

HacTtpowika npobHuka ceoauTcs K yc-

TAHOBKE MONOXEHUW [BWXKOB pE3UC-
TopoB R3 1 R5. 310 Heobxoanmo cae-
nate 10 TOro KaK BrasHbl KOHAEHCa-
Topel C1 u C2 v peanctop R8. Ha-
CTpOilky HeobxoAMMO NpoM3BOAUTL
NPy TOM NUTaKLLEM HANPSHDKEHUN, Mpu
koTopoM npobHuk 6yaner pabortats!
Mpu 3HaUMTENEHOM U3MEHEHUW HaNPsi-
XKEHUSI NUTaHUsi YyBCTBUTENBHOCTb
NpobHWKa MOXET U3MEHUTBCS!
CoeiMHUTE NepeMbltKOW BHIXOA
DD1.1 yepe3 pe3uctop 24 kOm c b6a-
301 TpaH3ucropa VT 1. Mopaite Ha co-
6paHHyl0 CXxeMy NUTalollee Hanpsixe-
Hue. BpaiweHeMm ABWXKKa pe3ncTopa
R3 pobenteck noracanusi ceetofino-
na. AKKypaTHO BEpHUTE ABUXOK Ha3af,
N0 3aXuranusi cBeToanoaa. YCTaHoBU-
Te pe3uctop R8 Ha nnaty. MoeTopuTe
HaCTpOWKy yXe ans kackafa DD1.2.

Mocne HAcTpoWkn BTOPOro Kackaga
YCTaHOBUTE Ha NNaty KOHAEeHCaTophbl
C1 1 C2. Npo6HUK HAaCTPOEH U rOTOB K
pabore.

Ons ynobcTea cuMThIBaHUsi Nokasa-
HUA MOXHO UCNONbL30BaTb CBETOAUO-
Obl pasHoro ugeTa ceevenus. Hanpu-
Mep, ANs UHAVKaLMKM eanHuy (repy, Ku-
norepl) — 3eneHbli, Ans UHAWKaLUK
NEeCSITKOB — XENTbIK, a ANst UHAUKa-
UMK coTeH — KpacHbli. Tak GuicTpee
W nerye cuYUTLIBATL NokasaHusi. ban-
nacTtHble pe3uctophbl (R7, R9 v 1.4.)
cnepyet noaobpartk B 3aBUCUMOCTU OT
TUNa UCNonb3yeMbliX CBETOAMOAOB.
Mpwu 3TOM cneayeT NOMHUTL, YTO TOK,
npoTeKaloLwuii Yepea ceeToauon, Aon-
XeH OblTb Kak MUHUMYM B Tpu pasa
MEHbLUE, YEM ONYCTUMBINA TOK KONNEK-
Topa TpaHaucTopa.
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K.KIMIUCAPCKMW.

MrosHuk ans
3NEKTPUYECKUX LIEMEW

MpepnaraeMbii NPOBHUK MOXHO UC-
nonbL30BaTh 4N NPOBEPKU COeAUHEHU,
Kabenen, NOpOXEK NeYaTHbIX MAaT u T.n.

Muavkaums ucnpaBHOCTU LEenNu ocy-
L{ECTBNSAETCSi BU3yasNbHO — C MOMOLLbIO
MWFaILEero ceetoanoaa. 310 ymessiia-
€T ToK noTpebrnenuns cxemel.

Mo cyujecTey, cxema npeacraenser
cobon BnokuHr-reHeparop, nocnefosa-
TenbHO C Harpy3o4Hon obMOTKOM KOTO-
pOro BKNHOHEH WHAWKATOPHLIA CBETOOU-
og. B otcytcTeme peauctopa R1, npu Ko-
POTKOM 3amblkaHumn knemMm Ry notpe6-
NEeHWUe CXEMbl HUHTOXHO, U CBETOAVOA
VD1 He cBetutcsi. PesaucTtop ¢ Mansim
COMpPOTUBNEHUEM BO BTOPUYHON 0BMOT-
Ke HarpyXaet 6nokvHr-reHeparop, cse-
TOAMO[l MUIEET KParkOBPEMEHHO, HO C
60NBLION SPKOCTDLIO.

Mpu KOPOTKOM 3aMEBIKAaHUWN MeXAY
Knemmamm Ry npoBHUK reHepupyeT cee-
TOBBIE UMNYNbChI C HU3KOM HacTOTON. Mx
KOINMUHECTBO MOXHO rpy6o perynuposarb
koHaeHcaTtopoM C1. Cxema paborocno-
cofHa Npy UCNONb30BaHUU KOHAEHCa-
TOopa C Manow YyTe4YKON U €MKOCTbIO

Rx’

T C1 yacTtoTa reHepupyeMbix UMNynb-
COB yMeHbluaeTcs. C NOMOLLbIO MOTEH-
umomerpa RP3 konuiecTtso MNynbCoB
MOXHO MTaBHO perynuposarb (Mpumep-
HO OT 48 no 140 UMNYNECOB B MUHYTY).
Ceeroauvon VD1 He neperpyxaercs, no-
CKOINBKY paboTaeT B UMIMYNBECHOM PEXu-
Mme.

WurencueHocts ceevenns VD1 ymeHs-
wiaeTcst NPy YBENUHEHUN CONPpOTUBNEHUS
mexay kremmamu Ry. Ox cBeTuTCs 10 TeX
nop, Noka 3710 CONpoTUBIEHWE He NPeBbl-
cur 150 Om. Mpy HanpshXeHu NUTaHus
4.5 B ycTpoicTBO NoTpebnsaeT Tok MeHee
5 MA. PaborocnocobHoCTb CxeMbl COXpa-
HAETCSt NPU U3MEHEHWUWN HANPSDKEHNSA M-

TpaHcdopmaTtop HamoTaH Ha LU-06-
pasHoM heppUTOBOM MarHUTONPOBOAE.
CepaiedHUK UMeeT pa3mepbl 7x7 MM.
MepsuuHas obMoTka coaepxmt 2x60 BuUT-
koB nposoaa MNan 0,25 mm, a BTOpUS-
Has — 200 sutkoe M3 0,13 MMm.

Ecnu HeobxoanMa 3ByKOBasi CUrHanu-
3auywust, BMecto VD1 nogkniouaercs au-
HaMuK ¢ conporusneHnem 8 Om u Mot
HocTeo 0,25 BT, HO 3TO NPpUBOOMT K yBE-
nNWYeHKI0 pa3MepoB ycTpoincTea. OaHa-
KO €CIv B CXeMe 3amMeHuThb peanctop R1
Ha KoHAEHCATOp EMKOCTbIO 470 Nd, BO3-
MOXHa OIHOBPEMEHHAs! 3ByKOBast U CBe-
ToBast curHanuaaums. Mpu paborte 6no-
KUHr-reHeparopa cepaevHuk 6yner us-
AaBaTb HU3KOYaACTOTHBLIA 3BYK C AOCTa-
TOYHOM ANS NpaKTUHECKNX Lienen rpom-
KOCTBHO.

Ecnu He nepenyTaHbl Hayana obmo-
TOK (OTMeueHbl TO4KaMu), TO npu uc-
npaBHLIX 3/IEMEHTaX CxemMa 3anycKaer-
cst cpazy. Mpobuuk Byner paboratk 6e3
3aMeHbl 3NeMEHTOB U C KpeMHWUEBLIM
TpaH3aucTopom 2T6821.

Mpoeepka guonoB cBOAMTCS K NoA-
KITIOYEHUIO UX K KneMmaMm Ry B NpsiMoMm
1 ob6paTHOM HanpaBneHusix (Hanuune u
OTCYTCTBME CUrHanusauuu, ecnv auop
vucnpaBseH). B npuHUMne, MOXHO npoBe-
psiTb ¥ Nepexodbl BUNoNspHLIX TpaH3uc-
TOPOB, OAHAKO Takasi NpoBepKka — O4YeHb
rpy6as.

Paduo, menesusus, enekmporuka, 1/99.
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_Buumanunio paguonobureneid npes-
naraeTcs [BYXTOMEYHLIN KBapLesbii
réHepaTop, He COnEPXaLLui MOTOHHBIX
-anemeHToB. TpauancTopbl VT1 1 VT2
06pa3yioT aBToreHepaTopHoe KoNbLUO,
B KOTOPOM COOTEETCTRYIOWMM BbIDO-
pom anémeHToB obecneunBaercst 6a-
naxc tas u aMnnuTysl, HeooxoaUMBLIN
onsBoabyxaenug konebauunit. Ocra-
€TCst TOMNbKO BKIIOYUTL B 3Ty Lenb va-
CTOTHO32BUCUMBIA SFIEMEHT.

KBapueBblin pesoHarop BrioHaeTcs
Mexay UCTOKOM TpaHaucTopa v obuen
1UWHOM. Tak xak HOMUHan NCTOKOBOSO
pesucTopa NONTU HAa.ABa NopAgka
60NbLIE CONPOTUBNEHWS TIOTEPD KBap-
Lja, OH HEe3HaUMTENbLHO yXyALiaeT ero
nobporHocTb. BOnnau yacrotsl ocne-
[0BATENBHOTO pe3gHaHCa KBapt uMe-
6T MUHUMaNbHBbIR uMnepaxc. Cneno-
BaTeNbHO, kackap Ha NOMEBOM TpaH-

k314::.Tope Ha 3ToM yacToTe ByneTuMeTb

KBAPLEBbI TEHEPATOP

Hauvbonkbliee ycunenve, noctatoyHoe
JINst BO3HWKHOBEHUST B CXEMe Hesary-
xawoux konebanun. Yacrora koneba-
Hu# npu 3ToM 6nuaka K-“dacTtore noc-
nenoBaTenbHOro pesoHaHca U paBHa
MacToTe, Ha KOTopoit capur. ¢as B Konb-
Lie aBToreHepaTtopa paBeH 27-n, rae
n=1, 2;-3.

B ¢OBWT YaCcTOThl TAKXKE BHOCUT BKNaj,
KOHEYHOe BpeMs NPOXOXAEHUs 3neKT-
pUdeCKnX HocuTenen Mexay NCTOKOM U

cToKOM VT2, a Takke 3MUTTEPOM #
konnektopom VT1.

B cxeme Ha OCHOBHOI 4acToTe BO3-
6yX4al0TCA pe30HaTOPhl ¢ HOMUHASTL-
HoM yactoton oT 8 no 16 Mlu. C pe-
3oHaTopoM Tuna PK-8AI ynasanocb
Bo36ynuTs Konebanua Ha yacTore Tpe-
Thel rapMoHuky (27,14 MIu).

HanaxuBanue CxeMbl 3aKnioHaeTcsi
B noacTpoike peauctopa R2 no Bos-
HUKHOBEHMS Konebanui u npubnxe-
Hust ux GOPMBI K FaPMOHUHECKON,

Tak xak konebaHus .cHUMalTCst C
amuTTepa TpaHauctopa VT1, snusiHue
Harpy3ku Ha CxeMy MUHUMAaIbHO.

Jinteparypa
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OBOLHYIA”

MY NOrNOLLATCS U MPOXOAST Yepes He-
KOTOpbl€ cpefbl. IMeHHO No3ToMy yaa-
nocb “HanpyvayMblBaTb” MHOXECTBO
NPUEMHUKOB M3nyuenust anst pabotol B
pa3nuyHbIX y4acTkax AvanasoHa.
BHavane nnons3oBanuck BCEBO3MOX-

Bupnosti Cpemunn Puc. 1 . Hble BakyyMHbie ¢doroanemenTol U Go-
cBet HK-obnacts ¥ TOYMHOXUTENWU. OHU NpaKTUHECKU Noxo-

: v ; i ; ; Jlem o Hi-ofnacrs i = KW HA 3NEKTPOHHBIE NaMIbl, UMEIDT Te

; Enm"’“q’“"""““ : ; H“K’_' : ; ; | Xe HEe[JOCTaTKM, 1 Mbl Ha HUX OCTaHaB-

1 OOMACTRISIYESREMA 4} ofmeers [ ‘ ©  nueaTbecs He 6ynem.

i I | ] I | Aowon Ins Toro uTo6bl BECTU pasroBoOp O
0,01 o1 04 0310 3 6 10 100 0o~ XapaKkTepucTukax NpUMeMHUKOB u3rnyye-
— s HUS, XKEeNnaTerbHO 3HaTb, KaKk UX MOXHO

Ta6n. 1 BbIpa3uTh. [laBalite NOCMOTPUM Ha Tab-

B npeabiaywen cratbe Mbl paccMmoT- e e .- .
penu NprBopbI, KOTOPHIE U3MY4AloT CBET. sene Bere oo . YR .
MoroBopumM Tenepb 06 obpaTHOM npo- .. v ' -

Lecce, 1.€.0 “nornotutensix” cBETa, HO BHeprus H3ny4eHmns w Ox CeeToBasn 3HEpPrus We m-c
He NpoCTbIX, a “cneyuansHo oby4eH- MNoTok UanyueHns (-] Br CeeTosoit NOTOK @ mn-c
HBIX', KOTOPbIE AENaKT C HUM HTO-HU- Cuna uanyuenus 1 By/cp. Cwna ceera I KA
6yab nonesHoe.

To, uTO BOKYF Hac “cBeTUTCS” BCe, 3uepreTUtecKasi SPKOCTb B B1/m2-cp. FprocTe Bc Ka/m?
cKopee BCEro, He BCe 3HaloT. Mpaega, JHepreTuyeckas CeeTUMOCTb M Br1/m? CaeruMocTts Mc M2
ouyyiiaeM (BUAUM) Mbl 3TO TONBKO TOT-  3uepretudeckas ocBeLIEHHOCTL P Br/M?2  OCBELEHHOCT Pc nmim?
Na, Koraa wanydeHuve nonajaer B agva-

Na3oH 3NEeKTPOMAarHUTHLIX BOJTH, Ha KO- C Takol Temneparypoi byaet “yero-to : -
- » » YyBCTBUTENBLHOCTHL
TOpbI “paccunTaHbl” Hawu Masa, Apy-  Tam” uanyyarb. MNockonbky usuka yuur, (oTHOCUTeNLHaR) Puc. 2
rmmMu cnosamu, B 0b6rnactb BUAUMOro  HTO aBCOMIOTHEIN HOMb HEAOCTUXUM, TO
cneKkTpa. A Befib CTb ettje 0BNacTM MH-  U3Ny4aerT Bce. S
dpakpacHoro u ynerpacgvoneroBoro EcTb naxe nanyueHune, KOTOpoe cytue- 0k
usnyyeHus. B HUX Mbl HUYErO HE BUAWM,  CTBYET Kak 66l camo no cebe, uayiuee
HO 3TO COBCEM HE 3HAuWUT, 4TO TaM HU-  CO BCEX CTOPOH NPOCTpaHCTBa C 0ANHa- “r
yero Het. Ckopee, Haobopot! “Mope”  KOBOW MHTEHCMBHOCTLIO. Ero HUYTO He o4 -
ceeta (HeBuauMoro)t U3nNy4aer, U NnpeanonaratoT, 4To OHO No- o2l

K coxanenuio, BUAETb Mbl cnocob-  SBUIOCE B MOMEHT BO3HUKHOBEHUA Bee- ) , lﬂKM

Hbl, CKaXXeM MpsiMo, He cunbHo Gonb-  NieHHON, u ¢ Tex nop, 6eaHoe, HocuTca 0¢ hm;.;; o7

LWOM AManasoH 3TUX 3NEeKTPOMarHuT-
HbIX BOMH. M3nyyaeT xe Takue BOSHbI
abconTHO BCe, TeMnepaTypa 4ero
XOTb YYTb-YyTb Bbitlie abCoNOTHOrO
Hyns (-273,16°C unn 0°K). 31o cnepyet
13 3akoHa lNnaHka, oNUCHIBaLWEro n3-
nyyexve abcontoTHO HepHOro Tena, Ko-
TOPLIA BLIMSAAUT Tak:

he

o
2c2(ekT —1)

Hy a TaK Kak gaxe npu camoMm Tiua-
TENbLHOM MOUCKE He HanTU “coBepLLeH-
Ho 6enoro Tena”, aToT 3aKoH crpaeea-
NUB npakTudeckn aAnst ecero. He Hano
6LITb CUIbHBIM MareMaTUKOM, YTObk
3aMEeTUTB, YT Ua3nyyaemas aHeprus l(v)
CTaHeT paBHOM HyINO TOMNBKO TOrAA, Kor-
Na 3HaMeHaTtenb BbipaXeHUs CTaHeT
6eckoHeyHo BonbluM (Kak yuunu B
wkone, Yem 6onblie 3HameHarernb, TeM
MeHblue Yucno). Hy a aro nonyyurcs,
ecrnv Temneparypa T CTaHeT paBHOW
Hyno. Ecnnxe T Byaet Hy XOTb HEMHO-
ro OTAUYaTLCS OT HyNs, To Nboe Teno

o) =

no BcenexHown, NocTeneHHo cTapsach U
ocTeiBas. B HacToswmniA MOMEHT €ro
TeMnepatypa (Temneparypa Tena, KoTo-
poe Mormo 6bl ero usnyvarb) CocTaBsns-
eT okono 3°K (-270°C). Y aroro nanyJe-
HUA Aaxe Ha3BaHue NofYepKUBaET ero
OPEBHOCTE — PENUKTOBOE U3NyHeHue.
Ho u4Ttobbl 4TO-TO “nomarts”, Heobxo-
OWUMO Kak-To 3abukcupoBaThb Hanvyue
3TOro “4ero-To". [NpakTuyecku BCo uHGop-
MaLmo 06 OKpyXxatroLem Mupe Mol nony-
YyaeM C MOMOLLbIO 3NEKTPOMArHUTHbIX
BonH. To, 4YTO Haui rna3 HeNocpeaCTBEH-
HO HE BOCTPUHUMAET, “NOBSAT KakuMu-
HUByAb creLmanbHbIMY YCTPOMCTBaMMU.
CnexTp ONTUHECKOTO U3MyYeHUsi COoT-
BETCTBYET HaCTOTaM 3NeKTPOMarHMTHbIX
BonH Ananasosa 31016310 Mu. B
“repuiax” oNUCHIBaTb CMEKTp AOCTaToM-
HO yaoBHO, HO ANSA HarnNsAHOCTH
Nonb3yTCA NpeacTaBneHneM ero B
JANUHax BOIMH, Kak nokasaHo Ha puc.1.
3aeck cpa3y MOXHO 3aMETUTD, HTO BU-
UM Mbl coBceM HeBorblIon “Kycoqek”
cnekTpa. Ho, kak okazanocb, BOJHEI
pasnuyHbIX YHaCcTKOB CreKTpa No-pasHo-

Ny € 3HEpreTUHeCKUMKN U CBETOBBLIMU
XapakTeprCcTUKaMu N3nyyeHus, a 3aoq-
HO, U €AUHULAMK, B KOTOPBIX 3TO MOX-
HO U3MepaTh (Tabn.1).

Mmes aty Tabnuuy 1 BCTPETUB, Hanpu-
Mep, B nacnopre Ha (hoTONPUEMHUK No-
X0xyto Byksy, MOXHO cMeno npobosartb
pa3obparbcs B ero napameTpax.

XoTs BO3ayx HEBUAMM, aTMocdepa —
TOXe He MyCcToTa, U NponycKaeT Aaneko
He BCSKOE nanyyeHue. B HeW cyllecTBy-
10T TaK HasblBaeMble “OKHa Npo3paqHo-
cTu”. ATO TE yHacCTKu CrneKTpa, KoTopble
He cUINBHO nornotuarTcs armocdepon
(Bo3ayxom). OKOH MpO3pavHoOCTU BO
BCEM AMana3oHe 3MeKTpOMarHuTHbIX
BOJTH AOBOINBHO MHOrO, HO Ham 6yayT
MHTEpecHbl Tpu. B nepsyo oyepenb,
OKHO, rae “paboTtaet” Halie 3peHue (Anu-
HEl BOMH B AnanasoHe 0,38...0,72 MkMm).
W naxe B 3TOM HeBONBLIOM NPOMEXYT-
Ke rnas3 “BUaUT BCE BOJHbI” HE OAMHAKO-
BO. KpuBast 4WyBCTBUTENLHOCTY rMNa3a B
3aBUCMMOCTU OT ANUHBI BOMHbI MOKa3a-
Ha Ha puc.2. W 30echb, kak HU CTpaHHo,



MaKkCUMyM YYBCTBUTENbLHOCTHU rnasa
noyTn coBnapaeT ¢ ANWUHON BOJHbI, Ha
KOTOPYIO NPUXOAUTCS U MaKCUMYM U3-
ny4Yaemomn conHueM 3Hepruun. M kak ece
3710 TaKk coenano?!

B obwemMm-10, atmocchepa 3emnu
npeacraensietr coboit CNOXHBIA “KOK-
TEWNb” N3 CMEeCU ras3os, BOAAHOIO napa
W B3BEWIEHHbIX HaCTUL, a3po30Nnewn, Ko-
TOpPLIMU MOTYT BbLITb Kanenbku BoAbI,
YacTuubl AbiMa, Nbinv 1 Boobiye yero
yrogHo. Bee 310 coBceM He cnocoberey-
€T “CNOKONHOMY” NPOXOXAEHMIO U3Nyye-
Hus yepe3 armocoepy. Ocnabnenue
M3NyYeHUs 3a CYET pacceuBaHus B ar-
Mocdepe “NNaBHO” 3aBUCUT OT ANMHbI
BOMHEI, a 3a CHYET MornoLeHns — “kyc-
Kamu” (B OTAENbHBIX y4acTKax cnekTpa).
OCHOBHbIMW NOFNOTUTENSMU B aTMOC-
depe sBnAKTCA yrNekucnebIA ras u Bo-
AsHoM nap. NoMrMo BUAMMOrO y4acTka
cneKTpa, OKHaMW Npo3paqyHOCTU CHUTa-
toTCs ewe yqactkm 3...5 n 8...14 Mkm.
KoHeuHo, naxe B aTux “okHax” uanyde-
HUWe nornowaeTcs, Ho ropasao cnabee,
YeM 3a Ux npeaenamu.

WTak, paccMoTpeB B NpyHLUUNe, Kakne
BOSIHbl MOXHO “nomaTtb” ¢ NOMOLLEID
(hbOTONPUEMHUKOB, NEpenAEM K 3HaKOM-
CTBY HENOCPEACTBEHHO C 3TUMU CaMbl-
MU NpuemMHukamn. GomornpuemMHUKU S6-
naomces npubopamu, peazupyroujumu
Ha rnomokK u3sy4eHusi. 3T0 oNuckIBaeT-
CA PSAOM CriefyHoLWnX XapakTepucTuK:

- BONsTamMnepHOW, oTpakatotlen 3a-
BUCUMOCTb TOKa (hOTONpUEMHUKA OT
HanpsheHust Ha Hem. OBLwKii CBETOBON
TOK | onpenensieTcs

=1+ g,
e | — reMHOBOW TOK (Npy
OTCYTCTBUW OCBELLIEHUS);

I — poToTOK.

- CMEKTpanbHOK, onpeaensioLLel pe-
akuwio hoTonpueMHuKa Ha BO3aencTeue
M3nyveHusl C pa3nUyuHON SNUHOW BOMMHEI;

- 3HepreTM4eckon (CBETOBOI), Noka-
3biBaOLEN 3aBUCUMOCTE (DOTOTOKa OT
MHTEHCUBHOCTU [IENCTBYIOLLEro Ha ¢o-
TONPUEMHUK U3ITYHEHUS,;

- TeMnepaTypHOW, onpeaenstiiouien
3aBUCUMOCTb psifa NapameTpoB (TEMHO-
BOrO TOKa, TEMHOBOIO COMNPOTUBMEHKS,
YyBCTBUTENBHOCTU M Ap.) OT Temnepa-
Typbl OKpyXatoLen cpeabl;

- NOPOroBOW, TMOKa3bliBalLWeNn cno-
cobHocTb hoTonpueMHUKa pearmpoBarb
Ha CBETOBbIE NOTOKWM Marnon UHTEHCUB-
HOCTW.

KoreuHo, 310 paneko He Bce xapak-
TepuUCTUKKN (POTONPUEMHUKOB, HO NOKa
XBATUT U 3TOro. Ho eCTe etiie ofiHa oveHb
Ba)KHast XxapakTepucTuka hoTonpuemMHm-
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CTU OT UCNONb3yeMOro Marepuana,
CneKTpanbHas YyBCTBUTENLHOCTL (hoTo-
pe3ncTopoB Byaet pasnuyHoi. Ha puc.4
n306paxeHbl KPUBLIE OTHOCUTENBHOMN
CNEKTpanbHOW HyBCTBUTENBLHOCTU pac-
npocTpaHeHHbIX hoTopesncTopos. Kpu-

- / . Basi 1 NoKa3bIBAET HYBCTBUTENBHOCTD (PO-
i 1 :  Topeauctopa OCK-1 n3 cepHucToro kag-
g d i wmunsa CdS. Kpusas 2 — coropesuctopa
$ Tna C®2-1, caenaHHoOro U3 cenenuna
i - . kapmus CdSe. KpuBas 3 — ato yxe ans
§ % peauctopa u3 BiSe (HassaHue nucarb He
s : 6ynem, 4ToBbl He cnoMaTb A3bIK).
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KOB, CTOSILLasi HEMHOFO B CTOpOHE OT
nepeyqncrieHHbIX U Xapaktepusytowas
CcTabunbHOCTHL MX NapameTpoB BO Bpe-
MeHu. Bepb ecnu dboTopene, BiJO4ato-
Liee ¢ HacTynneHnem cymepek ynuuHoe
ocBeleHue, BApyr BKNKOUYWT €ro Bo Bpe-
Ms obenerHoro nepepbiea (“Habexana”
Hebonbluas Ty4Ka, a HyBCTBUTENBbHOCTb
¢doronpremHnKa B 3TO BpeMsi yMeHbLLUN-
nace), obeq OT 3TOro BKycHee He cTa-
HET, a KOe-KTO (3HEPreTUKN) MOXET Npo-
CTO NofaBuTbLCH KyckoM. Kak npasuno,
B KadecTBe kputepusi ctTabunbHOCTU U
DONrOBEHHOCTU BBICTYNAET U3MEHEHNE
TEMHOBOrO TOKa U HyBCTBUTENBHOCTHU C
TeyeHUEM BpEMEHM.

M BOT Tenepb, HEMHOIO OPUEHTUPYACH
B TOM, Hero MOXHO XOTETb OT 3TuX ho-
TOMPUEMHUKOB, PaCCMOTPUM X OCHOB-
Hbl€ TUMbI U BLISCHUM, KaKWe U3 HUX Nyy-
e UCnonb30BaTbh B KaXOOM KOHKpET-
HOM cnyyae.

Haunem ¢ poropesncropos, Tak Kak
OHU npeacTaeBnsiioT cobon Hanbonee
NpOCTbIE MO KOHCTPYKUUWN 3MEMEHTHI.
3710, B 006LLEM-TO, KYCOHEK “cneynarni-
Ho 0ByueHHoro” marepnana. Cxemartuy-
HO KOHCTPYKUWS Takoro ¢potopesuncropa
nokasaHa Ha pvc.3.

DevictBrne hoTope3ncTopoB OCHOBaAHO
Ha siBneHuun chotonposoamumocTu. [ns
MX WU3roTOBMEHUs NPUMEHSIIOTCS nony-
NPOBOAHMKOBBIE Marepuansl B BUAe no-
TNUKPUCTANIMHECKUX MITEHOK, CNEYEHHBIX
(npeccoBaHHbIX) TabneTok MOHOKpUC-
Tannuueckux nnacTuHok. B 3aaBucumo-

BbICOKYIO CeneKTMBHOCTbL U u3bupa-
TENbHOCTb CNEKTPanbHOW HyBCTBUTENb-
HOCTU yAaeTcs NoNny4nTh Y hoTopesnc-
TOPOB, U3FOTOBMEHHEIX HA OCHOBE MO-
HOKPUCTaNNoB, NOCKONbKY OHW Hanbo-
nee COBEPLUEHHEI U OAHOPOAHLI MO
cTpykType. Ta cocraensowas Toka
cdoTope3sucTopa, KoTopasi MnosiBserca
npw ero oceeleHnmn (HPoToToK), ysenu-
YMBaeTCst C POCTOM OCBELLEHHOCTU HE
obsizaTenbHO NMHenHo. [ns nosoile-
HUS YYBCTBUTENBHOCTU PE3UCTOPHI
uHoraa oxnaxgator. Hanpumep, y cep-
HUCTO-CBUHLIOBBIX (hOTOPE3UCTOPOB NpH
MX OXN@XAEHWN rPaHuLLa CNekTpanbHOn
YYBCTBUTENBHOCTU CMELLaeTCs B ANUH-
HOBOITHOBYIO 06nacTb A0 4...5 Mkm. NMpun
6onblLIOA OCBEWEHHOCTU yBENVYEHNE
CBETOBOro TOKa OTCTaeT OT yBenuueHuns
CBETOBOIO NOTOKA, TO €CTb Ha 3Hepre-
TUHECKOWN XapakKTepuUCTHKE NosiBnseTcs
obnactb HacbiweHus. [pu NpakTuyec-
KOM WCNonb30BaHUKU (hOTOPE3nUCTOPOB
6onbuioe 3HavYeHWe UMeEeT KpaTHOCTb
WU3MEHEHWs CONPOTUBIIEHUSI NPKU OCBe-
wenum (R/R=l/l,) n oTHOCUTENEBHOE U3-
MEHEHWE CONpPOTUBNEHUS.

doTope3ncTopbl — [OBOMBHO UHEP-
LiMoHHble Npubopel. CpeaHee 3HaqeHne
NOCTOSIHHOM BpeMeHW (hoTope3ncTopoB
Haxo4WUTCst B Npefenax oT eAuHUL MUK-
pocekyHa [0 coTeH munnucekyHp. C
POCTOM OCBELLEHHOCTU UX MHEPLMOH-
HOCTb YM€EHbLUAeTCst.

{NpopomkeHune cnepyer)



O.LLUUPSHEBA,

ct.BopoBckonecckas,
CTaBpononbCcKoro Kp.

Mpepnaraemas urpa No3sonser on-
penenutb 6uicTpoTy peakuyuu. Urpatot
B Hee [iBa YenoBeka. ¥ KaXJoro ecrb
CBOW NyNET ¢ kHomnkol. Kak Toneko “cy-
Abs” HaxXmeT Ha Bblknioyatens SA1
(puc.1), pasgaercs 3ByKOBOM curHan,
W cpa3y nocne 3roro UrpoKu AONXHbI
HaxaTb Ha CBOMW kHonkn SB1 u SB2.
KTo u3 Hux caenaer aro nepsbIM, y TOro
3aroputcs “csost” namna (HL1 vnu
HL2). Namna HL3 curHanuaupyet o
HopManbHoun pabote aBToMaTa. [daxe
nocne Toro Kak Haxartbl obe KHOMKw,
6yner ropeTb TONbLKO OAKa Namna — y
TOro Urpoka, peakuyusi KOToporo nyiue.

MNocne BknoYeHun Tymbnepa cyabu
SA1, BKIO4AETCs 3BYKOBOW FeHeparop
Ha TpaHauctopax V12 u VT1. U3 auHa-
mMuka BF 1 cneitumtcs curian. flonycrum,
nepBbIM HaXkan CBOK KHOMKy SB1 urpok
N1. Ha ynpaensitowmi anexkrpog Tupu-
cropa VS1 nocrynaer +12 B, oH or-
kpbiBaeTcst u BKNtovaeT pene Ki. Ono
cBOUMM KoHTakTamu K1.1 Bkniovaer
namny HL1, curnanuaupyowyto o “no-
6ene” urpoka N1. OgHoBpeMeHHO pene
K1 orkniouaer tupuctop urpoka N2. U
oH (Urpok N2) yxe He CMOXET BKNIOYUTL
CBOH Namny. AHaNOMMYHO NPONCXOAUT
1 ¢ nynbtoM N2. Tonbko y Kaxagoro
nynesra “cBoun” pene n TUPUCTOP.

Retanu. Inoasl VD1 v VD2 cnyxar
ons “nepekpeitus” AC camonHayKLmm
npy KommyTauuu pene. Iamnbl MOX-
HO ucnonb3oBaTtb Nbble Ha 12 B, Ha-
npumep, aBTomMobunbHble. Tonbko
HY)XHO NPUMEHUTB TUPUCTOPEI C Mak-
CcUManbHEIM TOKOM HEe MeHblie ToKa
namnsl. Pene — P3C-10. Nanyyartens
B reHeparope — TenedgoH ¢ ConpoTue-
nennem katyuwku 100 Om. MNepemen-
HbiM pe3uctopom R2 ycranasnueaior
yacToTy reHepaumu. Peanctopel R3 u
R4 nopBuparoTcs Tak, 4Tobbl Hapex-
HO cpabartbiBanu TupucTopel. VD1 u
VD2 — niobble kpeMHUeBEIE unu rep-
MaHUWeBble, HU3KOW 4acToThbl, Ha pabo-
Yee HanpsxeHue He meHee 50 B. Tu-
puctopbl: KY202A...T; KY201A... —
ans MotHeix namn, u KY101A — ans
MUHNaTIOpHBIX. Pene — nioboe Ha pa-
6ouee HanpsxeHue ot 9...12 B. Tpan-
aucTop VT2 — KT315, KT603b, v 1.0.

Cxema 6noka nutanust ans 3To#
urpbl NpUBeieHa Ha PUC.2, a HYepTex
neyarHon nnatbl 3toro 6noka — Ha
puc.3.
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C.PbIYUXWUH,
r.MepBoypanbck, CeepanoBckorn obn.
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Mpeanaralo AOBONbHO HEOOBIUHYIO
KOHCTpYKUuo. Ee HasHadeHne — cBe-
TO3BYKOBas UMMTaLUst MNaMeHn KocTpa

MnuM ovara kamuHa. Mepuawume
BCMbILLIKM TMPNSHO B COMETaHUM C Xao-
TUYECKUM NOTpeCcKUBaHWeM co3aaloT
WNAO3UI0 TOPEHUsT OTHst.

OcHoBYy CxeMbl COCTaBnsieT craprep
oT namn gHeBHoro ceeta. OH cocTout
13 Koprnyca, KoHAeHcaTopa U ra3oHanorn-
HEHHOIN Namnel ¢ ABYMS TEPMOKOHTaK-
Tamu. MNpy Nnogavye HanpsHkeHus!, PaBHO-
ro HanpsHKeHNIO BO3HUKHOBEHWUS 3EKT-
puvdeckoro paspsiaa B namne, nosrsi-
eTcst MPOBOASALLUIA NPOMEXYTOK Mexay
KOHTaKTamu namnel. Hepes craprep npo-
TekaeT Tok. B coorBeTCcTBUM C 3aKOHOM
xoyns-feHuya

Q=12-R-t,

rne Q — KONMMYeCTBO TENOTHI,
BLIAENSIEMON HA KOHTaKTax;

I — TOK;
R — conporuenexue uenu;
t — Bpems,

nony4aercst, 4to Q 3aBUCUT OT COnpo-
TUBNEHUST U BPEMEHWU AEACTBUSA TOKa.
[Npwu pa3psife Yepes ra3oBbi NPOMEXY-
ToK conpoTuenenve byner Gonblunm,
BCIeACTBUE 3TOr0 TEPMOKOHTAaKTH pa-
30rpeBaloTcst U Nop AeNCTBNEM Temne-
patypbl U3rbaloTcs Tak, NTO KacakTcst
Opyr Apyra (3amelkatorcst). Paspsa npe-
kpataercsi. ConpoTnsneHme 3amkHyThIX
KOHTAKTOB Mario, U OHW OCTHIBAIOT. [1oc-
ne OCTbIBaHUS! KOHTAKThl Pa3MbIKaloTCs.
Ecnu cHoBa nofaTb HanpshkeHue, TO
npouecc noeropsietcs. [Mpu BrNONEHUN
cTaprepa nocneaoBaTtensHO € TMpnsH-
DO Nnamn NepuoaAnyHOCTb UX BKIIKOYe-
HUSt HOCUT CNOHTaHHBIN xapakTep.

3T1a ocobeHHOCTL cTapTepa UCnonb-
3yeTcs B ONMUCbHIBAEMOM WUmMmuTaTope
{pvc.1). lNpu BrAOHEHUN B CETL, NONO-
XUTeNbHble NOMYBOSHEI NEPEMEHHOro
HanpsHbKeHUs 3apaXaloT KoHAeHcarop
C3 uepe3 R2 v anop VDA1. Mo pocrixe-

Huu Ha C3 HanpshkeHust 3aXuraHus Th-
parpona VL1, C3 pa3pspkaeTcst 4yepes
VL1 v tenedoHHbIn Kancons BF1 —
paspnaetrcs wenqok. [1pu 3aMmbikasnum
KOHTaKToB cTtapTrepa BK1 nanpshkeHue
Ha namnax HL1...HL5 pe3ko yBenuum-
BaeTcs, oHK 3axurarTtcs. OnHOBpEMEH-
HO Yepe3 UHTEerpupyrtlylo Henouky
C2-R1 Ha ynpaensiiowuin anekTpoa Tu-
parpoHa VL1 npoxoauT nonoxurerb-
HbIl UMNYNbC, KOTOPBI MOXeT OT-
KpEbITb TUPATPOH €etye [10 TOro Kak Ha-
npsHkeHne Ha ero aHoge JOCTUrHer
HanpshkeHus1 3axuranusi. Tok, npore-
Kawwmit yepes BF 1, 3aBucuTt ot nepu-
ofla UMnNynbCOB, OTKpbiBatowmx VL1,
Tak Kak nepvog BKMOHEHUs craprepa
HOCUT CMOHTaHHLIN Xapakrep, nepuo
M rpoMKoCTb tyenykoB B BF1 Takxe
6yayT HOCUTL cny4YalHbIil XxapaKkrep.
Yem yatie mopratoTr namnel, TeM Hawye
M Tuwe ByayT noTrpeckuBaHust, U Ha-
060opoT, HeM pexe BCrbILWKKY, TEM FPOM-
ye OyayT wenyku.

HanaxupaHue yCTpoicTBa 3aknoya-
etcst B nontope R2, opueHTUpysick Ha
nNpueMIeMyr rpoMKoCTb Lenykos BF1.
EmkocTbio C1 nopbupatoT B HEGONMbLLUMX
npeaenax YacTtoTy BknodeHnun BK1 —
yeM DBonblie €MKOCTb, TEM HUXEe uac-
tota. Mo xenaHuio MOXHO BBECTU B CXe-
My etle ofHy-ABe rMpRsiHAabl Co cTapTe-
pamu, NoaKmYUB ux napannensHo BK1
1 HL1...HL5 (BK2 1 HL6...HL10).

B cxeMe ucnonb3oBaHbl TMpatpoH VL1
— MTX-90 (ero yokoneBka npuseaeHa
Ha puc.2); peaucropbl — MTJ-0,5; KoH-
nexcaropbl C1, C2 — nw6oro tmna Ha
HanpshkeHne He Huxe 400 B, C3 — Ha
HanpsbkeHue He Hwke 250 B; Tenedou-
HbI kancionb TK-67 — ¢ conporuBene-
HueM Katylky 60 Om. flamnbl Hakanu-
Bauust HL1...HL5S v HL6...HL10 —
KM60-50 unu apyrume Ha cymmapHoe
Hanpsbxerune 300 B. Ctaptep — nobon
OT NaMn AHEeBHOro CBETa MOLWHOCTbLIO
20...80 Br.

®AKTbI U NEMEHODbI
O NAMIMAX

(Oxonuanve. Hayano 8 NN11-12/02)

B 1936 . npu packonkax barpaga apxeono-
v OBHapyXuUnu 28-CaHTUMETPOBbIE OBANbHbBIE
COCy[ibl, BOLLEAIKE B UCTOPUIO 0[] Ha3BaHu-
€M “BaBUNOHCKWE Baabl”. BHyTpeHHee ux cTpo-
€H1Ee FOBOPUT O TOM, YTO OHIU MOITIK CIYXUTb
aKKyMYISTOPOM 3MEKTPUNECKOI 3Heprum. Boe
MeTannMyeckue YacTu B cocyiie buinn nsonu-
pOBaHbI BUTYMOM,; a B Ka4yecTBe 3neKTponiTa,
BO3IMOXHO, 3a/mBanach MOpckas Bofia, BUHO
unm ykcyc. U peitcTBUTentbHO, 3apsikeHHbIN
3NEKTPONKUTOM (CryCTs COTHU NET NOCNe CBoe-
rc U3rOTOBNEHUNA) 3TOT APEBHMIA aKKyMYIATOD
Hauan fasarb Tok cunoit 0,5 A ¢ Hanpsxetn-
em0,25...0,5B.

AMEPUKAHCKMIA XUMUHECKMIA XypHan “Xemu-
CTpU" NPEATIOKWIT ELLE OAHY TUNOTE3Y O Ha3Ha-
UYEHMW 3arafIo4HOM “BABUNOHCKOA Baabl”, Cebi-
Nasnch Ha To, YTO B HEKOTOPLIX COCyaax Gbinn
HaeHbl OCTATKI-ONMBKOBOTO MECNA, aBTOpb!
TUNOTESbI CYMTAIOT, UTO “BAaBMNOHCKARA Bas3a”
morna paboTaTh U B KAHECTBE KOHAEHCaTopa.
Npu 3TOM UMAKKAD ¥ CTepXeHb, pacnonaras-
w1ecs BHyTpu cocyaa, 6binu ero obknagkami,
a Macno —- AWANEKTPUKOM. [JaHHbHA KOHOEH-
CaTOp MOTIM 3apAXaTh yTEM MHOFOKPATHOM
nepefayuv Ha ero aneKTPOLbl SNEKTPUHECKOTO
3apsfa ¢ Kakoro-Hvbyb BHELUHEro eToqHuKa
(HanpvMep, HATUPaHNEM Er0 BLIBOAOB MEXOM
UNK WepCTaHOMN TKaHb). BecnomunTe ckasky
npo AnnaauHa, KOTOpbIA HaTupar CBol cocyq
nepes BLI30BOM [kuHa.

'oBOpS O PEANbHOCTH ANEKTPUUECKUX CBE-
TMRBHUKOB B ipeBHeM ErunTe, HeNb3s He yno-
MSAHYTb O Lienoii cepuit nerexs, CBA3aHHbIX C
Xpamamm 1 nvipamvgamn. B 3Tux nereqiax Heo-
[HOKpATHO YNOMMHAIOTCS aBTOMATUMECKM pac-
XOAALIMECS ABEPM, 38 KOTOPbIMU BCTIbIXUBAET
ocrienuTeniHo apkuii ceeT. a u apxeornom,
UccneoBaBLIMe BHYTPEHHME NOBEPXHOCTY
[iaHHBIX CTPOEHUH, HEO[HOKpaTHO obpatiarm
BHUMAHWE Ha NONHOE OTCYTCTBME KONOTU Ha
pOCTMCAX CTEH. 3TO 03Ha4aer, 4To npu pabore
XYAOHKHUKM HE NPUMEHSANU B Ka4eCTBe OCBELLE-
HWR CMOSMCTBIE chakenbl Nk kakne-HUBY b Xu-
POBblE CBETUIBHUKNA.

W 6e3 3neKTPUNECKMX CBETUNBHUKOB, O4E-
BWLHO, OHU HE MOTTI OBOTUCH!

Jluteparypa
1. A.Neryxos. ®apacHam CBETUNA Namnoy-

ka Unbuua? —He Moxer Butb, 1999, N11.
2. BC3,—M.: Coeetckas aHuuknoneaus; 1970-
1978 rr: Toma: 1, 12, 19, 20, 23, 30.

FUNUsAHL (UYSXE),
r.NbBOB.




C.HEKPACOB,

r.BopoHex.

Y _PAIVOCTAHLMS

MNpeanaralo cxeMy HECNOXHOW pa-  TylIeK MHAYKTUBHOCTM (Hanpumep, B
[AVOCTaHLUKN, KOTOpYIo MOXET noBTo-  npuemHuke “Huashi-HS-311" 3amens-
pUTL flaxe HaunHaowmi paguoniobu-  toTes KaTywkv L1, L2 v L3 wa nnate).

Tenb. Ee MOXHO HanaguTe C NOMOLLLIO Tenepb HyXHO cobpaTb U HanaguTb
06LIKHOBEHHOTO LUpOBOro MynsTU-  nepepartunk. Ha Tpansuctope VT1
MeTpa. {pvic.1) cobpaH 3apatoLnin reHeparop.

B nocneaHee BpeMs B paguomara-  Ero wactora onpenensercst UHAYKTUB-
3UHaX MNOSIBUNUCL OTAENbl HeKOHAW-  HOCTbIo L1 u emkocThio C2. C konnek-
uvK, rAe MOXHO OuYeHb Aeweso npu- Topa VT1 curHan noctynaer Ha ycu-
0obpecTy KapMaHHbIe paAuonNpUEMHU-  NUTENb Ha TpaH3ucTopax VT2 (npea-
kv FM-CUrHanoB C HeCyLLeCTBEHHBIMKM  BapuUTenbHbIA kacka) v VT3 (OKoHeu-
HeUcnpaBHOGTSIMU (pa3buT Kopnyc,  Hblid ycunutens). B antenny WA1 cur-
HET KOHTaKTa B BLIKNIONATene NUTaHusl,  Han NoAaeTcs Yepes3 pa3genurensHbii
obopBaH NPOBOAHUK aHTeHHbl U T.4.).  koHpaeucatop C11. B M-o6pasHom
3acTaBuTb paboraTth Takon NpuemMHuk  GURLTPE Ha Bbixoae HeT ocoboi He-
MOXHO 6€3 0cobbIx ycunui. 0bxoAMMOCTH, HO ecnu CUrHan nepe-

Mocre TOro Kak OH HanaxeH, Heobxo-  paruuka byaer “mewars” Tene- unu
VMO nepecTpoutb e€ro Ha Cu-bu-gua-  paauvoBelanuio, ero cneayer ycra-
nasoH. AT0 A0CTUraeTcs 3aMmeHon Ka- HOBUTL. [lpaBaa, BeIXOAHas MOW-

HOCTb NPUW 3TOM HECKONBKO CHU3UTCH.
YacToTHasi Moaynsauust Hecyluewn
ocyujecTenserca yenoukon VD1-C1,
Ha KoTopyto OT MogynsiTopa Ha DA1 ve-
pe3 L5 u R3 nocrynaetr HY-curnan.
MpaBunbHO cobpaHHbIA MepeaaTyuk
HeobxoAMMO TONLKO HAcTpoOUTb Ha
HYXHYI0 4YacToTy noacTponkon L1 (Tou-
Ho) 1 nog6opom C2 (rpy6o). Mpu or-
CYTCTBMM curHana HyXHo y6eautbcs B
Hanuuuu BY-curiana Ha BeIxofe ycw-
nutens. [lns aToro noaknioyaloT ue-
nouky (puc.2) Kk Toukam 1 u 2. Ecnu
CBETOAUNO[] HE ropuT, cneayeT npose-
puTb paborocnocoBbHOCTb TpaH3UCTo-
pPOB U NpaBUNBHOCTb MOHTaXa.
MNocne TOro kak nepeaardynk Hana-
XEH, BKNIOYAIOT NpUEMHUK U nepeaar-
quk. MpueMHUK OTHOCST Ha Hebonb-
uioe paccTosHue (B ApYryt KOMHaTy)
¥ HacTpauBaloT Ha curHan nepepar-
4YuKa perynstopoMm Hactpouku. loc-
ne 3Toro nepea MUKPOOHOM CTaBAT
MexaHudeckne (TukarwLme) vachol, u
c nomotybio C1 ycTaHaBNUBaIOT HYX-
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HyI0 rnybuHy moaynsiuvm. Ecnu nepe-
paruuk paboraer, a MoaynsiLUK HeT,
HeobxoanmMo NpoBepuTe MUKPOMOH U
Y3Y.

Oeranu u koHeTpykuusa. B paauo-
CTaHLUMM MOXHO MCNOoNb30Bathb TpaH-
3uctopbl VT1, VT2 — KT368, KT306,
KT315, KT316, KT363 v 1.4.; VI3 —
KT608, KT606, KT610, KT646. Bce ka-
TYWKW NnepeaaTyvka v npuemMHuka Ha-
MOTaHbI Ha Kapkacax &5 mm ¢ eppum-
TOBbIM MNOACTPOEHHUKOM 2 MM U UMe-
10T no 18 BuTKOB (Kpome L2...L5 nepe-
Aaryuka). B kavectee L2...L5 nenonb-
3YIKTCS NPOMBILLNEHHBIE APOCCENU UH-
ayktuBHocTbio 10 mkMH. Kapkacel gns
L1 nepepatuuka, L1, L2, L3 npuemHun-
ka (no 06o3Ha4YeHUsM Ha nnare) MoXx-
HO UCMONb30BaThb roTOBbIE, OT NPUEM-
Huka “VEF-12", ¢ noacrpoeqHunkom,
UMEIOLWNMCS B 3TOM Kapkace.

Katywku 3akpennsiorcs Ha nnartax
KneeM u 3anuealoTcst napaduHoM.
MoHTax nepeparyvka — neYarHbIN,
Aanst ymenblieHus rabaputos.

KoupeHncatoput — KM4, KM5, KM6,
K1, KT; anektponutuyeckne — K50-26,
K50-6, K50-16, K50-35; noacrpoeyHbIv
koHaeHcaTtop C1 — KIMKM, KT4-23,
KT4-33. Bapukansl — KB109, KB110,
KB124, 0901. OunHamuyeckas ronos-
Ka npueMHuka — wiratHas. MukpodoH
— OOMLL-18.

Tenepb HECKONLKO AONONHEHUIA, KO-
TOpbIE MOXHO BHECTU B p/CTaHUMIO.

BbI3bIBHOE ycTponcTBO. Ero cxema
npueeaeHa Ha puc.3. 310 TOHANbHLIN
reseparop, cobpaHHblil Ha Tarimepe
KP1006BW11. Ero yactoty MOXHO u3-
MeHsiTb peanctopom 1R1. YcTponcTeo
MOXHO CMOHTUpOBaTh Ha Hebonbuion
nnare u NOMecTUTb B KOpMyC paauno-
cTaHuuun.

Yeunurens moujHocty (puc.4). Ta-
KOW ycunurene CylwecTBEHHO yBenu-

(puc.1) yepes LC-koHTyp L4’-C20’
{puc.5). L4’ wmeer 12 BUTKOB NpPOBO-
na 20,31 MM, HamOTaHHOIO Ha Kapka-
ce @5 MM (TakoM Xe, Kak U BCe Ka-
TYWKN paguocTaHLnm) U MMeeT 0TBOA
ot 4...5 BuTKa cBepxy (No cxeme).
Mpu pabote ¢ ycunutenem paguo-
CTaHuus NuTaeTcs oT Hero. Hanpshxe-
HWe NuTaHus onpeaenseTcsa crabunur-
poHoMm 2VD1 — KC156A, KC168A.
Mocne nNpoBepku MoHTaXa Ha BbIXOA
YCUNUTESST BKITHONAIOT 3KBUBaNEHT aH-
TeHHbl (50 Om, 8 BT), 1 Ha HEM KOHT-
ponupyloT HanpsxeHne BH-BonsTMeT-

Buix.
Puc. 4 2R1 150 211 _10mTH B
+
NumaHue — 201 + 206 30
p/ama 47K I,%%I T 4 I%gu H
22 25
A
23 150 26 390
204 100 2010
R2
2 I 390
213
10mxlH

YWUT [anbHOCTb CBSi3W (NpUMEpPHOo A0
20...30 km).

Ha anementax 2C3, 2C4, 2R2 co-
6pax ynpaensembin aenutens BY-Ha-
npsXeHus (Mcnonb3yeTcst ANs perynu-
poBkM MoLHOCTH). Hanbonbuwiasn mouy-
HocTb (10 Br) 6yaet B TOM cnyyae, Kor-
ha aBmxok 2R2 byneT HaxoauTbcsl B
BEPXHEM MO CXeMe NonoXxeHuwu. 3atem
CUrHan nogaercsi Ha TpaH3ucTop
2VT1, ycunuBaetcs n Yepes Gunesrp
2C8; 2C9; 2L 4; 2C10; 2C11; 2L5; 2C12
NOCTyNaeT Ha BbIXO/l (B aHTEHHY).

Katywku punsrpa 2L4 v 2L5 — bec-
KapkacHble. X HamarbIBaloT Ha ofnpas-
ke &6 MM npoeoaom 13N 30,82 MmMm.
Karywku copepxar no 6 surkos. Ha-
MOTKa — BUTOK K BUTKY. MoHTax ycu-
NnUTENs — MNPOU3BONbHLbIN, BaXHO
nuuib, 4Tobbl coeanHerns GbiNn BO3-
MOXHO KOpoYe, a Katylwku 2L4 v 215
661N Nnopansiue Apyr oT Apyra. TpaH-
3UCTOp CNeAyeT YCTaHOBUTL Ha Tenno-
oTBoA.

Ycunutene nurtaercs oT aBTOMO-
6unbHOro akkymynsitopa wnu nioboro
OpYroro ucToHHUKa Hanpshxennem 12 B
npwu norpebnsiemoM Toke 1,5...2 A. Yeu-
nuTenb NOAKNIOHAETCA K pagnuocTaHLmvm

@ X. Puc. 5
CZ,BZ' L4
© = 50

poM. MakcumyMa Hanpsxenus nobu-
BalTCS BpalleHueM cepaevnuka L4,
cbnvxeHuem-pasaBuraHMeM BUTKOB
2L 4, 2L5 (npw cpegHeMm MnonoXeHuu
aswxka 2R2). BoamoxHo, npu paauo-
CBA3WN Npuaetcs noactpouts L4’ ans
NOCTUXEHUS! XOPOWIEro Ka4yecTsa 3By-
Ka B NpUeMHUKe.

PaguocTaHums MOHTUPYeTCS B NOAXO0-
OsWweM koprnyce. B kaiecTBe aHTeHHbI
WCMNONbL30BaH NPOBOA ANMMHON 5,37 M.

Nureparypa

1. Bunorpapnos KO.A. Pagvoniobure-
nN-KOHCTPYKTOpY: Cu-Bu cBA3b, A03K-
meTpus, MK-TexHuka, anekTpoHHble
npubopel, cpeacTea cBsasn. — M.:
AOMK, 2000.

2. B.Cracenko. MNeperoBopHoe ycT-
powcTBo. — Paguoniobutens, 2000, N9.



Mukpocxema ILE4264G npencras-
naer cobov ManoOMOLUHbIN UHTEr-
panbHbIv CTabrN3aTop HaNpPsXKeHUs
5 B ¢ Tokom Harpy3ku oo 100 MA. Oxa
asnaerca adHanorom NC TLE4264G

C.EOUMEHKO,
H.KOCOBYLIKAA,
r. Munck, Ten. 277-96-53.

4

Puc. 1 '
A

MAJIOMOLLHBIA CTABUITU3ATOP
HAMPSDKEHUSA LLIE42G4G

- HM3KOEe OCTaTOqHOE HafnpsXeHne
(menee 0,5B);

- OveHb HU3KWUIA TOK NoTpebneHus;

- BCTpOeHHan 3awuta OT neperpe-
Ba;

&.Siemens 1 xapakTepu3yeTca HU3- Puc. 2 r—l - 3awuTa OT NnepernonioCcOBKU BLIBO-
KUM OCTaTOYHBIM HanpsXeHneM (Me- nos;
Hee 0,5 B). Mukpocxema pasmeuje- - BHYTpeHHee orpaHuyeHne makcu-
Ha B 4eTbipexBLIBOAHOM nnacTMmac- MasnbHOTO TOKa Harpysku ¢ Temnepa-
coBoMm kopnyce P-S0OT223-4-1 no UU I_J TypHbiM CHPOCOM BBLIXOQHOMO Hanps-
cneuudmkaumnn ¢.Siemens (puc.1). 123 KeHus,
Uokoneska NC npueBeneHa Ha puc.2. -
Buisogbl 2 1 4 asnsiotca obwnmm, Puc.3 —— T e e e e |
BoiBog 1 — BXO4, BhIBOA 3 — '&‘m T;;';&‘ Crewa wampum }
BbIXOA. HONPAREHUA l domuux 3auumel |

Cxema nmeeT 3alimTy OT NpeBbille- J_ 4 f _l Iz
HUS1 BXOOQHOTO HanpshKeHUs Kak noso- - - ]
XUTENbHON, TaK U OTpULaTeSbHOM No- - Wemoune | [o— e rrp—— j)/ |
NAPHOCTH, BHYTPEHHEE OrpaHnyeHune pezynpob [, ol cunibieu _'r': HauHoCTU }
MaKCUMasbHOrO TOKa Harpy3ku u Tem- L R |
nepartypbl kpuctanna. OHa npegHas- 24
HadeHa AN co3aaHUA UCTOYHMKOB L,
MUTaHUA SMEKTPOHHON annaparypel, B Puc. 4 ILEAZ64G
TOM 4uUcne aBTOMOBUNBbHOIK 3NeKTPo- 1 - AvanasoH Temnepatypbl kpucTtan-

HUKA.

OcobenHoctn UC:
- BLICOKaA TOMHOCTh BbIXOAHOTO Ha-
npshxkennsa — 5B + 2%;

Bxod

na — ot -40 go +125°C.

Crpyktypa UC npusenena Ha puc.3.
Cxema cogepXuT TepMocTabunuamnpo-
BaHHbIA UCTOYHUK ONOPHOTO Hanpsxe-

Tabn. 1
& - IR
. s
TemnepaTtypa kpuctanna, °C 125 150
TemnepaTypa xpaHenus, °C Tstg - - -50 150
BxonHoe Hanpsxenve, B U 55 35 -42 42
Tok no obLwemy sbisogy, MA lenp 15 - 50 -
Tennosoe conpoTUBNEHUe KpucTarut-kopnyc, °C/Brt Rinsc - 25 - 25
Tennoeoe COMNpPoOTUBNEHKE KpucTarut-cpena, °C/BT Rgua - 125 - 125
Ta6n. 2
21 D) B s ® LXG0 P 20
6B<U;<288,
BbixogHoe Hanpaxehue, B 49 5.1 5 mA < lg < 100 MA
BbIxoQHON TOK, MA 120 - -
- 0.4 b=1MA
Tok norpebnenmna (ly = h - k), MA
- 15 ko= 100 mA
OcTtaTouHoe HanpsxeHwe, B Upr - 05 o= 100 mA
MN3aMeHEHUE BLIXOQHOTO HAMPAXEHUS MPU USMEHEHMM _
TOKA Harpyaku, MB AUQ(|) - 40 5MA<lh<100MmA, U =6B
WU3mMeHeHne BbIXOQHOTO HAMPAXEHUA NPU N3MEHEHNM Ao, . 30 6B <U<28B, kh=5MA
BXOQHOIO HanpsxeHus, MB
KoahhuyueHT crnaxusanna nynscawmi, ob SVR 54 (Tvnoeoe 3HaueHue) f=100 Ny, Ugr = 0,5Upp




HUS, yCcunuTesnb CUrHana paccorna-
COBaHUA, YyCUNUTESlb MOLIHOCTU U
MOLLIHBIA BBIXOOHOW TPaH3UCTOp, pe-
ryNIMPYIOLNIA HanNpsiXeHne B Harpys-
ke. MNocnepHnin npepcrasnsiet cobon
napannesnbHoe BKNOYEHNE HECKOSb-
Kux TpaHaucTtopoB. Konnekrtopbl He-
KOTOPbLIX U3 3TUX TPaH3UCTOpPOB CO-
eauHeHbl CO CXeMOMn KOHTPONA Hacbl-
LieHus, kotopas 6narogaps 3TOMy
nposepsieT pexXuM paboTbl MOLIHOIO
TpaH3ucTopa ¥ COOTBETCTBYIOWUM
06pa3om pearupyeT Ha ero neperpys-
Ky. icnonb3osadure 3aeck npuéopos
CTPYKTYpPbl p-n-p NO3BONAET nony-
YUTb O4eHb HU3KOE nageHune Hanpa-
XKEHUA HA PEryIMpoBOYHOM TpaH3u-

cTope. bNokn KOHTPONA HanpsiXkeHus
¥ TEMNEpPATYpPL! BLINOMHSIOT CBOIO 3a-
WUTHY10 hYHKLKIO HYepes CXeMy 3alim-
Thi.

Bnok perynuposkn, NoOAKO4EHHDIN
K UCTOYHWUKY OfIOPHOIO HaNpshKeHus,
MCNONb3yeTcs ANs TOMHOW NOACTPOR-
KM BLIXOQHOPO HaNpshkeHUs cTabunu-
3aTOpa Ao ero pasmelleHus B KOpiyc.
Tunosasn cxema BKMOYEHUS cTabunu-
3aropa npusegeHa Ha pwc.4.

lNpenenesHble n NpegensHO AoNyCTH-
Mble 3Ha4YeHns1 NapameTpoB Npuseae-
Hbl B Tabn.1, npegensl nameHeHns Oc-
HOBHBIX 31EKTPMYECKUX NapameTposB
npu U=13,5B n -40°C < T, < +125°C
— B Tabn.2.

BeixogHoit ToK (Ig) orpanmnyen cxe-
MOW 3aLiWThl, CNEA0BATENBHO, OrpaHK-
YeH u BxoaHou Tok (1;). MNpenensHo oo-
nycTumasn MouiHocTe Py, (BT), pacce-
uBaeMasi MUKPOCXEMOW Npu Temnepa-
Type OKpyxatoLiiet cpefbl T, onpege-
nsercA Tak:

roe 125 — npenenbHO gonyctumas
paboyas Temneparypa
KpucTtanna, °C.

MuHumanbHoe 3HaueHne BbIXOAHOTrO
TOKa B TabN.2 03Ha4aeT, |4TO BLIXOQHOM
TOK namexsietcss ot 0 0o 120 MA, 3atem
cpabaTbiBaeT 3aumTa OT Neperpy3ku.

KBAPLIEEbIE

Ksapuesbiv reHepaTop — 3T0 UHTer-
panbHasa cxema, BKoHatoLas 3neKkT-
POHHYIO CXxeMy reHepaTtopa CUrHanos,
KBapLeBbiA pe3oHaTop, cTabunuanpy-
1OLLMIA 4aCTOTy reHeparopa, u TepMo-
cTar (ans reHepaTtopos C TEpMOCTaTh-
posBaHuemMm), NooaepXuBatrolnm cra-
6unbHyio Temnepartypy UC. OAO “MO-
PNOH” npounssogsiTcs wecTb 6a30BbIX
Moaenen NPeuu3noHHbIX Manowyms-
LMX KBapLEBLIX feHepaTopoB ans co-
BPEMEHHOIO TENEeKOMMYHUKaLMOHHO-
ro 1 HaBUrayuMoOHHOTo 06opyaoBaHKS.

1-n mopenk (FK54-TC, FK75-TC).
OCHOBHEIM €€ 3/1IeMEHTOM CITYXUT
KBapLeBbiiA PE30HATOP C BHYTPEHHUM
TepMocTatupoBaHueM. B kauecTse Ha-
rpesatena U gatyuka TemnepaTypbl
MCNONb3YOTCHA TEPMOPE3UCTOPBLI C
6onbLUvmM nonoxutensHbim TKC (nosu-
CTOpbl), CMOHTUPOBaHHble HA MeTarn-
JNIMYECKOM OCHOBaHUM KBapuepepxa-
Tens. TexHONOrMA NPOM3BOACTBA KBap-
LEeBbLIX PE30HATOPOB C BHYTPEHHUM
TEPMOCTaTUPOBAHUEM KOPEHHBIM 06-
pa3oM ycoBepLlUEHCTBOBaHaA 3a cuer
yNeTpauoneToBon OYMUCTKH, KNeeso-
ro MOHTaXa NbLe303neMeHTa, rny6oko-
ro obesraxusaHus nocre repMmeTusa-
umn 1 1.4. Kpome T0ro, 6uinn mopep-
HM3NPOBaHbI CXeMbl TEPMOpeErynaTopa
1 resepartopa.

OcHOBHBIMU NpENMYLLIECTBAMW [aH-
HOW MOOENN SIBNAIOTCS:

- BbICOKasi CTAabWIbHOCTL HaCTOThI,
- OdeHb HU3KUIA YpoBeHb (ha3oBbIX
LIYMOB;

Fer=PATOPD] OAC

- Marnoe 3HepronoTpebnexue B yc-
TaHOBUBLLEMCSl PEXUME;

- BbICOKas HAOEXHOCTb B KECTKUX
yCnosusix aKcnnyarauum (Npy yaapHbixX
BO3encTBuAX, Bubpaunn, BNaXHoc-
™).

2-a mogensk (FK68-TC, 'K80-TC).
3OT1a Mogenb Takke COOepPXUT KsapLie-
BblA pe30HaTOpP C BHYTPEHHUM TepMO-
CTaTUpOBaHUEM, HO C KOMBUHUPOBaH-
HbIM HarpesaTtenem. Harpesarenb co-
CTOWUT M3 ABYX YacTen, 0aHa U3 KoTo-
pbix NnpeacTaensieT cobon HeGoNbLION
TOHKONNEHOYHLIA 3NIEMEHT, pa3me-
LEHHBIV BMECTE C MUKPOTEPMUCTOPOM

50,6
| S ——— |
=LY o
~F (Y21
3 —01 50
50,8
d‘_ {941
< o
Puc. 1 21 L
IUI'MT
+f on
Uunp. Lt
20
Puc. 2

“MOPOHY

(naTumkoMm TemnepaTypbl) Henocpea-
CTBEHHO Ha Nbe3oanemexTe. [lpyras,
“KOHCepBaTUBHAsA” YacTb HarpesaTens
— MOLHBIA TPAH3UCTOP, CMOHTUPO-
BaHHbIA Ha cneunanbHOM OCHOBaHUU
nepxarens. [laHHaa mopene 6bina
cneuunansHo paspaboraHa gns Toro,
4TO6BI 06eCNe4nTL NpeaenLHO Manoe
BpeMs BbIXOAA B peXuUM Npu npeaenb-
HO Manom 3HepronoTpebnedun, B Tom
yncne BO BpeMsi pasorpesa. YTo6bl
[0BECTU OaHHLI BUO pe3oHaTopoB C
BHYTPEHHUM TePMOCTaTUPOBaHUEM A0
NPOMBILLNEHHOTO YPOBHS, noTpebosa-
Nocb NPOBECTU Cepbe3Hbie ycoBep-
LIEHCTBOBAHUA B KOHCTPYKUWM U TEX-
Honoruu. B peaynbrare gaHHas Mo-
nenb coyetaeT B cebe kak BecbMa
BLICOKYIO CTaBWNbHOCTb 4acTOThH U
HU3KUI YpOBEHbL (ha3oBbIX LLIYMOB, C
O[IHOW CTOPOHbI, TaK U NpeaenbHO Gbl-
CTPOe YCTaHOBfIEHME HacTOTbl Nocne
BKJTIOHEHUA NPU NpenenbHO ManoMm
3HepronoTpebneHnn — c gpyron. Bax-
HO TaKKe Hanuuyue BapuaHTa Cc Hanps-
XeHunem nutanun 5 B (6e3 BHyTpeHHe-
ro npeobpazosarens k 12 B). Bce ato
CO3/1aeT HOBLIE BO3MOXHOCTU AN pas-
pa6oTtyuxos POA.

3-a mopens (FK66-TC). 310 MUHU-
aTiopHBIR TepMOCTaTUPOBaHHEIN KBap-
uesbirt reHepaTop B kopnyce HC-26
mnu HC-43. 3HaunTencHble ycoBep-
LIEeHCTBOBAHWUA KOHCTPYKLUMK NO3BONU-
N 0obUThCH BLICOKOW cTAabKMNBHOCTH
YaCTOTLl B COYETAHUU C YMEPEHHBIM
3HepronoTpebnexnem.



4-a mopenk (FK62-TC). laHHaa mo-
[€ernb — NpUHLMNManbHO HOBOE pelle-
HUE yNETPanpeLn3noHHONO HU3KOMNPOo-
HNBHOTO KBaApLEBOIO reHepaTopa Ha
OCHOBE OHOCTYNEHYATOro TepMOCTa-
Ta. Ons OOCTYXKeHUss TeMnepaTypHOr
crabunbHocTh YacToThl 5 - 10710 kou-
CTPYKUMS ONTMMU3UPOBaHa NO Teruo-
BLIM NOTOKaM, NpUMeHeHa Tennosas
KOMneHcauus TepMmoperynsatopa.

5-a mogenk (FK85-TC). 3710 nepc-
NEKTUBHLIA MUKPOMUHUATIOPHBIN
Npeun3noHHBIV reHepaTop ¢ 06LEMOM
Bcero 8 cm3. Ero pasmepsl B codeTa-
HUKM C peanu3yemoi (BeCbMa BbICOKON)
CTabMNbHOCTBLIO YACTOTH OTKPLIBAOT
WKUPOKUE BO3MOXHOCTU ANS CaMbiX
paznuUyHbIX NPUMEHEHMIA.

6-a mogens (FK87-TC). Nocnennss
Mopenb npeacraenseT coboit BLICOKO-
YaCTOTHbIA ManoLWyMsLKA NpeLman-
OHHBIV reHepaTop, COOTBETCTBYOLIUMA
nyyLWwMM aHanoram seaytlMx npon3so-
ouTenen.

[eHepaTopbl HAXOAAT LWMPOKOE npu-
MeHeHUe B TENEKOMMYHUKALIMOHHOM U
HaBUraunoHHOM 060pyaOBaHUU, BKITHO-
vas 6opTosoe o6opynosaHue camone-
TOB U KOCMUYECKUX annapartos. Hanpu-
Mep, B HAaBUraLMOHHOM o6opyaoBaHMm
cuctem GPS-GLONASS (mogenu 1, 2,
3, 4), 8 6a30BbIX CTAHUUAX COTOBbLIX
paauoTtenedgoHHbix cuctem GSM un
GSM-1800 (mopenb 3 Ha vacToThl 13
u 26 M), B KOCMUYECKUX pETpaHC-
naTopax ans pasnuuYHbiX MPOEKTOB
(mogens 1), B MOBUNBHLIX U NOpPTaTUB-
HbIX cpefcTBax cesau (mogenu 1, 2, 3),
B Ha3eMHbIX CTaHUMAX CNYTHUKOBbLIX
cuctem cesa3u (Mopens 1), B tenedoH-
HbIX CTAHUMSAX 1 annapaTtype ganbHen
cesaan (mogenu 1, 3, 4). Linpokoe npu-
MeHeHvre HarnayT u Mogenu 5 u 6. Kpo-
Me 6a30BbIX, NPOU3BOAUTCS PSA APY-
rMx MOAenen KBapLeBbIX reHepaTopos,
KOTOpble GyayT PacCMOTPEHBI HKE.

KBAPLIEBbLIN FTEHEPATOP

rK54-TC (FrK75-TC)

rK54-TC (F'K75-TC) — ato npeynaun-
OHHBI ManoLLYMsILLMIA KBapLEBbLIA re-
HepaTop. Bruinyckaercs ¢ nNpuemkoi
OTK (TK75-TC) u Bl (TK54-TC). leHe-
paTtop pasMelieH B 5-BbIBOOHOM KOp-
nyce (puc.1). Cxema BKINoueHUs Npu-
BefeHa Ha puUc.2, HOKoNeBKa — B
Tabn.1, oCHOBHLIE NApaMeTphbl reHepa-
Topa — B Tabn.2, ycnosus akcnsnya-
Taumm — 8 Tabn.3. [eHepaTop repme-
TU3UPOBaH.

(NpopnomkeHue cnenyer)

' Lo

Bxop ynpaBRsAoWero HanpsikeHust Kop pekLun
4YacToThl

(s

Buix0Q ONOPHOTO HANPSAXEHUs KOppeKLun
YacToTH

Buixon curvana pabouein yacToTel

Obuwyn (kopnyc)

Hanpsoxenue nutanus

4,096*; 49152; 5,0*; 5.115; 5,120; 5,184*, 6,4™;

- pvanasok 1 8.192% 9,8304; 10,0*; 10,23; 10,24; 10,368
- fiYanasox 2 12,0; 12,8*; 13,0; 14,0; 14.4; 16,384%;: 24,0; 24,58
HectabunsHOCTL YacTOTH B gManasone TeMnepatyp, °C:
-60...+70 <+35-10%°
-40...+60 <+25-10%°
-10...+55 <+1,0- 108
LosnroBpemenHan HecTabuneHOCTL YaCTOThL
(6e3 koppexymm):
- 33 CyTKM <+ 5,0- 1070
-3aroq <£50-10%8
- 3310 net <+2,0-107
HecrabunbHOCTL YACTOTLI NPY U3MEHEHWK HAMNPAXeHUn <+10-10°
nuraivs 12 B + 10% !
HectabunbHOCTL YacTOThLI NPK U3MEHEHUH HArpy3sKu <+10-10°
50 Om+10% !
Mpepensi NepecTpoiiky 4aCToTLl Npu NocTaBke >+3.0- 107
OTHOCHTENBHO HOMUHAMBHOIO 3HAYEHM YACTOTHI
BpeMsl yCTaHOBIEHUs) YACTOTLI NOCTE BKIKOYEHUA, MUH:
- ¢ TouHocTbIo £ (1,5...2,0) - 108 <3
- ¢ TouHocTIo £ 1,0 - 107 npu -60°C <7
- ¢ TouHocTbio + 1,0 - 107 npu +25°C <5
- € TOUHOCTLIO * 5,0 - 108 npy -60°C <85
- € TONHOCTLIO 5,0 - 108 npy +25°C <7
Tok, notpebrnaemett BO BpemMa BKIMGHEHVA 0.25..045
(nMKkoBoe 3nayeHve B TeueHue 3..5 ¢), A
Tok, NoTpebnaeMuiit B yCTAHOBUBLLEMCH peXxiuMe, MA:
- npu -60°C <50
- Npu +25°C < 35
CuHycouaansHbi A BbiXORHOW CUTHAM:
- HanpskeHve Ha Harpyske 50 Om, MB 225
- ocrnabrnenve rapmonurk, ab > 30
BuixoaHo# curkan KMOTIT (5 B) CranaapTHLIA
KpartkoBpemeHHan HeCTabrunbHOCTL YacToThl 3a 1 ¢ <50-10"
Lna 1-ro gvanasoHa cnexTpasnbHas NMoTHOCTE MOLWHOCTH
2a30BbIX LWYMOB Npu OTCTpoike, ab/My:
-1Ty <95
-10Ty <-125
-100 Iy <-140
-1000 My <-150
- 10000 'y < -1585
OTHoCUTENbHOE U3MEHEHVE YACTOTLI B MpoLecce u nocne
BO3AeVCTBMA NPOHKKaIOLLe paguaunm (eCiv gaHHoe <+1,0-107
TpeGoBaHve 3agaeTcs npu sakase ¢ BI)
Macca, r <80
MNpumevanna:

1. Mpu yKka3aHuU HOMUHANBLHOW YACTOThl 3BE30YKOR NOMEYEHB! CTAHAAPTHBIE YaCTOThI.
2. lns 2-ro AManasoHa YacToT ypoBeHs Wyma Ha 8 B/ Bbile NpuBeAEHHLIX 3HaueHuii. Hanpumep,
-147 pb/T'y aons 2-ro avanasoxa Bmecto -155 pb/ly Ans 1-ro puanasona.

Ta6n. 3

ARH; £ PO
Temnepartypa cpegbl, °C -60°C...+85
BrnaxHocTte B % npu +35°C 98 -
Mexanvieckui ynap, g 500 -
Bubpauus, g:
1...500 'y 10 -
1...2500 I'y 12 (KpaTKOBpPEMEHHO) -
Hanpsxexwe nutanus, B 12 108...15,0

Mpumeuanune. BBo3amOXHA mopgudMKaLmA ¢ HanpsixeHueM MuTaHus 24 B + 20% u

27 B + 20%.




YCINNOBHbIE OBO3HAYEHUA
OTEYECTBEHHbLIX MUKPOCXEM

B npolnoM HoMepe HaLero XypHa-
na 8 ctatbe M.CemeHoBa paCcCMOTPEHDI
OCHOBHbIE BapuaHThl kopnycos UC, n B
CBSi3K C 3TUM faHa pacwugpoBka He-
KOTOpPbIX CMMBOSTOB B 0603Ha4eHusix UC.
Mpueenem nonHoe onucaHue 06o3Haye-
HUA OTeYeCTBEHHbIX MHTErpanbHbIX
CxXeM.

YcnoBHoe 0603Ha4eHUe COBETCKUX
WC, sbinyLieHHbIx 4o 1974 r., coctosno
U3 WwecTtu anemeHTos [1]:

Mepsbin anemeHT — Uupa, onpeae-
nsouas TEXHONOMMYECKYD pa3HOBUA-
HOCTb MUKpocxemel (1, 5, 7 — nonynpo-
BOAHUKOBBIE MUKPOCXeEMEI, 2, 4, 6 —
rubpuaHbie MUKpOCXeMBI, 3 — NIEeHOH-
Hble MUKPOCXEMbI).

Bropown anemeHT — GyKBa, yKkasbiBa-
KoLas noarpyrnny MUKpocxemel (Ttabn.1).

Tpetuid aneMeHT — 6ykBa, onpenens-
loLlast BUO MUKpocxemel (Tabn.1).

UeTBepThIN aneMeHT — ABYy3HauHOoe
YMCIO, YKa3biBaloliiee HOMep cepuu.

MATLIM aNeMeHT — 4YKUCHO, YKasbisa-
loiee Homep paspaboTku MUKPOCXeMbl
W3 AaHHOW Cepuri.

LecToM anemeHT (He ob6si3aTenbHbIit)
— ByKkBa, C NOMOLLbIO KOTOPOIA Mapku-
PYHOTCS MUKPOCXEMBI NO 3HAYEHUID Be-
NMYMH OTAENbHBIX ANEKTPUYECKUX Napa-

MeTpOoB, Ux pa3bpocy, npeaenbHbiM K-
crnyatauyuoHHBIM peXxuMamM u Apyrum
npu3Hakam, pasnuyune KOTOpbIX Bbi3blBa-
eTcs Hen3bEeXHBIMU OTKIIOHEHUSIMI TEX-
HOMOMMYECKOro NPoLecca NpPon3BoACTBa
OT CTaHAApPTHOIO YPOBHS.

B ycnoBHoM 0603Ha4Y€HUN MUKPO-
CXeM, BHIMYCKaeMbIX ANS WUPOKOro
npuMeHeHus, nepeq NepsbIM aNemMeH-
TOM cTaButcs uuaekc K. Ecnm cxema
UMeEET cneumnanbHoe Ha3HauveHue (Ha-
npumep, pabotaeTr B pacWwUpeHHOM
AuanasoHe Temnepartyp), nHaekc K He
cTaBuTCS.

MNpumep: K1NP281A, K1NnP331,
K2J1roz1.

HauunHas ¢ 1974 r. BHOBb pa3spabarthbl-
BaeMblM 1 MoaepHU3upyembim NC npu-
cBaunBalTCsi 0603Ha4eHUs, COCTOSALLNE
13 CnenyoLiMx anemeHTos [2]:

Mepsbiit anemeHT — Ludpa, onpeae-
NSKIOLLAN TEXHONOMNMYECKYI pasHoBUA-
HOCTb MUKpocxembl (1, 5, 6 — nonynpo-
BOAHMKOBLIE MUKPOCXeMbl, 7 — nony-
nNpoBOAHUKOBbIE 6ECKOPMYCHBIE MUKPO-
cxembl, 2, 4, 8 — rubpuaHbIe MUKPOCXe-
Mbl, 3 — NMEHOYHbIE, BAKYYMHbIE U Ke-
pamMuyecKmue MUKPOCXEMBI).

Bropoit anemeHT — aBe unu Tpu yudg-
pbl, YKa3bIBaoLLue HOMEP cepum.

Ta6n. 1
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Tpertunit anemeHT — aBe BykBbl, COOT-
BETCTBYIOLLME NOArpynne 1 BUAY MUKPO-
cxeMbl (Tabn.2).

UeTBepTLi aneMeHT — nopsaKoBbIv
HOMep pa3paboTKt MUKPOCXEMbI B aH-
HoW cepuit (oaHa UN HECKONBKO LMGP).

MaTblit aneMeHT (He obsi3arenbHbiit)
— OykBa, C NOMOLLBbIO KOTOPOK MapKu-
PYHOTCSH MUKPOCXEMbI MO 3HA4YEHWUIO Be-
NWYMH OTAENBHBIX ANEKTPUHECKUX napa-
MeTpOoB, X pasbpocy, npenenbHbLIM 3K-
CcrnyaTaumMoHHbIM PEXUMaM 1 apyrmm
npu3HaKam.

Kak u panee, B Hayane 0603HaueHns
MoxeT CTosiTh Bykea K v apyrue 6Gyxsbl,
obo3Havaroiue Tun Kopnyca.

MNpumep: K142EH4,
K500M1B 165K, KP1810BH59A

142EH5,

INnTeparypa

1. H.U.ToproHos, A.KO.KneimaH,
H.H.Komkos, A.A. Tonkayesa, H.®. Tepe-
XuH. CnpaBoyHUK NO NONYNPOBOAHUKO-
BbIM AnoAaMm, TPaH3UCTOpaM U UHTer-
panbHbIM cxemam. —M.: SHeprus, 1979.

2. C.B.Axy6osckuia, J1.M.HuccenbcoH,
B.N.Kynewoea, B.A.Ywubuiwes,
M.H.TonewxuH. Lindposbie 1 aHanoro-
Bble UHTerpanbHble cxembl. Cnpasoy-
Hu1K. — M.: Paguo n cessb, 1990.
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(OkoHuaHue cnefiyer)

TPAHCO®OPMATOPDLI NMUTAHUA TUNA TAF

(NpopomkeHne. Hauano B N12/02)

MpopomkeHwe Tabn. 1

_Tox BTopussoh oBMOTE

Hanpsoxennoe BYOPUUROH oBMOTKN

79,940 91421394 1846, 1718 78,910 #42 1314

: .T_panécpopmoﬁ

) LLN20x40; N =78 BA; 1 = 0,77 AD48 A; R=1,90A

TAH41 28 28 6.3 0475 0,375 0,475
TAH42 56 40 16 0,210 0,270 0270
TAH43 56 56 126 0,230 0,200 0,230
TAH44 80 56 24 0,140 0,200 0,200
TAHA4S 80 80 20 0,160 0,140 0,160
 TAH46 126 112 13 0,118 0,096 0.118
TAH4T 180 12 20 0,088 0,083 0,088
TAH48 160 140 20 0,084 0,084 0,084
TAH49 i 224 125 25 0,062 0,085 0,085
TAHS0 200 180 20 0,065 0,070 0,070
TAHS51 250 224 26 0,054 0,054 0,054
TAHS52 315 125 25 0,043 0,090 0,090
TAHS3 315 280 35 0,043 0,043 0,043
TAH54 355 200 25 0,035 0,064 0,064
LiN25x25: N = 100 BA; H = 0,95 A0,55 A; 125245 A T

TAH55 28 28 6.3 0,605 0,485 0,605
TAHS6 56 40 16 0,290 0,330 0,330
TAHS7 56 56 126 0,300 0,250 0,300
TAHS58 80 56 24 0,195 0,240 0,240
TAH59 80 80 20 0,200 0,180 0200
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TAHE0 125 13 0,150
TAH61 180 20 0,100
TAH62 160 140 20 0,110
TAH63 224 125 25 0,080
TAH64 200 180 20 0,083
TAHES 250 224 26 0,065
TAH66 315 125 25 0,055
TAH67 315 280 35 0,045
TAH68 355 200 25 0,053
) NN6x32-80; N =122 BA; H =1,14 Al0,66 A; 12=2,80 A
TAHG69 28 28 6.3 0,680 0,110 0,710
TAH70 56 40 16 0,300 0470 0,470
TAHT1 56 56 12,6 0,295 0,390 0,390
TAHT2 80 56 24 0,210 0,330 0,330
TAH73 80 80 20 0,240 0,240 0,240
TAH74 ' 125 112 13 0,180 0,165 0,180
TAHT5 180 112 20 0,130 0,150 0,150
TAH76 160 140 20 0,130 0,140 0,140
TAHT7 224 125 25 0,100 0.130 0,130
TAH78 200 180 20 0,105 0,10 0,110
TAHT9 250 224 26 0,085 0,088 0,088
TAH80 315 125 25 0,070 0,140 0,140
TAHS81 315 280 35 0.065 0.072 0,072
TAHB2 355 200 25 0,065 0,090 0,090
o NN20x40-50; N = 153 BA; M1 =1,4 A/0,82 A; 12=3,30 A
TAH104 28 28 63 0,890 0,900 0,900
TAH105 56 40 16 0470 0,525 0525
TAH106 ‘ 56 56 12,6 0,400 0.490 0,490
TAH107, 80 56 24 0,290 0410 0,410
TAHI08 & 80 80 20 0,260 0,350 0,350
TAH109 125 12 13 0,230 0,215 0,230
TAH110 180 12 20 0,170 0,190 0,190
TAH11 160 140 20 0.170 0,180 0,180
TAH112 224 125 25 0,120 0,190 0,190
TAH113 200 180 20 0,140 0,140 0,140
TAH114 250 224 26 0,110 0,115 0,115
TAH115 315 125 25 0,087 0,190 0,190
TAH116 315 280 35 0,085 0,092 0,092
TAH117 355 200 25 0.080 0,125 0,125
FIN20x40-60; N = 190 BA; H = 1,74 A1,0 A; 12=4,35A

TAH118 125 12 13 0,260 0,280 0,280
TAH119 180 12 20 0,210 0,220 0,220
TAH120 . 160 140 20 0,205 0,218 0218
TAH121 224 125 25 0,175 0,190 0,190
TAH122 200 180 20 0,163 0175 0,175
TAH123 250 224 26 0,130 0,140 0,140
TAH124 315 125 25 0,140 0,155 0,155

(MpogonxeHwe cnegyer)
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119454, 2.Mockea, a/a 37 vwnn 2200985,
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¢oHy B MuHcke (017) 221-01-10 wnv qepe3
E-mail: ri@radiopage.by

rm@radio-mir.com
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Kynmo Hegoporo marHerpod M104 k MukpoBosn-
HOBOW MeYun.

156005, r.Kocrpoma, yn.Boikosa, 33 — 66,

Ipuropees I.B.

Ten. (094) 255-95-56.

Kynnio opuruHan unu Konuio pykoBOACTBa Mo 3KC-
NMNyarauum, NPUHLUKUMMANGLHYIO CXEMY MY3bIKAfNbHOro
cuHTesaTtopa “Maacrpo”.

2069, Monpoea, r.KuwmnHes,

yn [pymyn Kpyunia, 99 — 10, Kpourop B.B.

Mgy cxemy BKMIOYEHUS U NPOrpamMmy NpPOLMBKIA
ynpaensiowero KOHTponnepa Ans MUukpocxembl I1SD
33000.

440901, NMeH3eHckan obn., r3apeqHbin,

np-kt Mupa, 94 — 11, Kotusikos B.M.

Uamenmnca URL cepeepa Ky6aHcknx paguonio-
Bureneii. B HacTosiyee Bpems cepeep AOCTyMeH no
agpecy:

http://hamradio . online.ru

dopyMbi U AocKU o6 bABNEHWIA:

http:/fhamradio.online.ru/forum/

http://hamradio.online.ru/board/

Kynmo m/c KP1820BE3-021 ansa MapLupyTHOro
KoMnetotepa MK-21093.

Ten. (34792) 5-11-25, unu pns bawkoptocTana

(292) 5-11-25, Anexc.

E-mail: maiito:room21@bashnet.ru

Npopaercn TpaHcmeep Kenwood TS-570D, Ho-
BbiW, B YMaKkOBKe.

Ten. (0564) 71-05-45 (Bevepom),

(0564) 26-50-19 (pabouunit).

E-mail: panda@comfort.com.ua

WUarotoemo NOTCH/CW-thunesrp no cxeme, onyt-
NIUKOBaHHOW B xypHane “Paguontoburens. KB u YKB”
N5/01, C.28.

446011, Camapckas obn., r.Cbi3paHs,

yn.BakuHckas, 17, N.I.Tepexos, RA4HME.

Messiio ocuunnorpad C1-49 Ha MOHUTOP OT KOM-
netorepa 6ly.

249833, Kanyxckas obn., rKoHgposo,

yn.KommyHa, 18/5, NanwuH A.

Ten. (08434) 2-55-13, AnBkce#n unu AnekcaHap.

Npopnam gokymeHtaymio Ha C1-55, C1-103,
C1-107, C1-112A, C1-122A (6a3soebiin Gnok), H4C-90,
£4C-91, A4C-97, K40-1100, H40-2100, 2K11, 15-53,
I'5-75, 43-34, PB7-22A, N2-42, N2-43; xypHans! “Pa-
avomup. KB 1 YKB" NN7...12/01.

Kynmio gokymeHtauuio Ha Y3-32, nabop 3M®
215 kly (0.3; 1; 3; 6 k).

462353, OpeHbyprckas obn., .LHOBOTPOUUK,

yn.Cosercxas, 13 — 12, I[laBbinos, RASSE.

Mpopnam:

- KOPIIyc AN yeunutenst MoHocTy (170x400x300 mm,
onucanue B “Paguomup. KB 1 YKB” NN6,7/01);

- HaKanbHbIA TpaHCQ)opmaTop gnﬂ ry-74b6 (nnioc
06moTkM anst Uy Ueew Upene):

- naHenbky ans MNy-74| % 6€3 aHOAHOIA KNEMMBI;

- namny MNY-43b;

- naHenbky ans MNY-43b6 6e3 aHoaHOI KNeMMBb;

- UENEHOMETAINTUUECKUIA BEHTUASTOP A5 OXNENK-
neHun MY-43b unu apyroi namnui;

- kopnyc, KMNE u nevarHbie nnatsi AnA TpaHcveepa
“Ypan-84~;

- nonocoeble (hunsTPbl Ha konbyax BY20 @20 Mm
Ha BCe NIEUTENBECKUE AUANA30HHI;

- KaTyLWKy ¢ OGMOTKOI M3 BOXKEHHOTO cepebpa Ans
rng;

- BepHbep 1:20;

- ycunurent molyHocTK Ha 2-x KNgo4.
182113, r.Benuxue Nyxu, a/a 358,
B.A Knsipoeckuit, RATWT.

Ten. (81153) 3-21-70.

Kynmio “KB xypHan” 3a 1996 r. — Bce Homepa M 3a
1998 r. N1...3, nn kcepokonumu noapyepukis “TexHu-
Ka" U3 3TMx HOMEPOB.

432064, rYnesHOBCK, ala 2125, Bnagumup.

Ten. (8422) 51-32-07.

Nuly onucaHWe ycTponcTBa, NpuHUMNoB paborb,
cxemMy U MHGOPMaUUI0 O CO3AaHUM NPOrPAMMHOTO
obecneyeHust urpoebix npucraBok SEGA, Dandy, Sony
PS, Nintendo 64.

692320, Mpumopckuit Kpai, AHYYUHCKWIA P-H,

c.HepHbilwerka, nep. TaexHuiit, 14, Pomawenko PC.

Wiy cxemy 1 TexHuueckoe onucasmne paguoctaHuum
P-163-1Y.

617430, Nepmckan 0bn., KyHrypckwia p-H,

/o Moxosoe, a.NoaxamenHoe, Hoeukos C.H.

Kynrmo TEXHUNECKOE OMUCAHIE U MPUHLUMTANEHLIE
cxembi ocumnnorpadpa C1-93; xypHans “Paguoniobu-
Tens” 3a 1994 r, BCe HoMepa

155830, MsaHoBckas obn., LHasonoky,

yn.OkTsabpecxas, 6 — 8, Hemobun A.B

Mpoagaro KB-npremuuk “Cyneprect” (Uudp. wka-
na. uneTp, 9 AUANA30HOB), YCUNUTENb MOWHOCTY Ha
6M145C.

453266, Poccun, BawkoproctaH, r.Canasar-16,

ala 211, Ancbepr.

Mpoaaw TpaHcueepsl “Poca” n UW3DI (va 70%
co6paH, co Bcemu yanamu), CB-aHTeHHy.
Ten. B Mockee 476-35-32, Kupunn.

Wy cxemy MK “PatoH-9003" np-sa lomensckoro
3aBopa, noboe nporpammHoe oGecnevuenve Ana
ZX Spectrum-copmectumbix MK Ha kacceTax.

211030, Burebexas o6n., r.Opwa,

yn.3aaHenpoeckas, 4/2 — 135, KyumHckuia I M.

O6mensieM 6/y paaronerany +P-326 Ha KB-tpaHcu-
Bep.

160024, r.Bonorga, yn.Kapna Mapkca. 115 — 48,

Anexcen.

Ten. (8172) 24-66-49, Anekcef,

25-59-06, Bukrop.

Kynmo tpatcusep, Hegoporo. MoxHo QRP.
683902, lNerponasnosck-Kamuarckun,
yn.ApceHbeBa, 8a — 1, Anexcangp.
Ten/cthakc (41522) 9-01-64.

Kynmio c6opHuku “Paguo-finsaiti”, NN1_.10, 14.
624449, Ceepanosckas o6bn., r.KpacHOTYpLUHCK,
yn.NeHuHa, 47 — 22, B.H LlLiupses, RASCQK.
Ten. (34314) 3-17-24.

NMpoaao xypHanb! “Paguo” 3a 1983...1994 rr. (oc-
Tatku), c6opHuku BPN, 63...103 (ocTarku); paguorex-
HUYECKYIO NUTEPaTYpy, y4ebHUKI, CnpaBouHMKy, A0-
KyMEHTaLMIO Ha NpombituneHHoe oGopyiosanKe, craH-
Ku C HIMY, TMPUCTOPHLIA 3NEKTPONPUBOA, 3NEKTPOU3-
MEPUTENBHYIO TEXHUKY (reHEPaTOopLI, ocuMAnorpachbl,
BONBLTMETPLI U Ap.).

BecnnarHo BLIChINAI0 PAAKCNaMITbl TENEBU3NOH-
Hble, HoBLIE U 6/y (ONNa4YnBaETCs CTOUMOCTE Nepeckin-
Ku), B paboyem COCTOSHUM (XOPOLLAs 3MUCCHRA).

455021, Poccun, YennbuHckasn obn.,

r.MarHuToropck-21, ala 436, EBreHun.

Kynno Hepoporo B MuHCke kBapLeBble pUnNLTPLI:

- ®I2MN4-502-10,7-15 (-436-15) nnu emy nono6-
Hbi (1 wr);

- ®I2M4-502-10,7-7,5 unn emy nogobHblis (1 Wwr.).

Ten. 261-89-32, EBreHui.

E-mail: ekuz76@mail.ru

Npopato: xypHan “Paauo” 3a 1979-2001 rr; ya-
croromep LIL-01 ¢ MoaynsiMu paclwmupenus L{ELI-02,
LILU-03 u LILL-04 (Bce HOBOE); ABYXNYYEBOA OCUM-
norpad “Scopex instruments 4D10B™.

620039, ExatepuHEypr, a/s 172, Ceprei.

E-mail: delta-operator@mail.ru

Mpopaw  GeH3UHOBYID BNEXKTPOCTAHUMIO
AB-4-T/230-M1 (gpns paguocTaHyuy unu B Kavecrse
ABTOHOMHOFO UCTOMHUKA MUTAHWS) M CTabunmuaarTop Ha-
MPSHKEHNA AN MUTAHNA PAAUOCTAHLMIA.

E-mail: rezodt@mail.ru. AMuTpuia.

Npoaaw paguocraHuun:
- ALINCO DR-599T: VHF — 108...136 MHz RX AM,
136...173 MHz TX/RX FM, P, =45 W; UHF —

400...520 MHz TX/RX FM, Pg,,,=35 W, 800...999 MHz
RX FM. MNon1oe onmcaHne Ha pyccKom AsbIKe (Co oxe-
Mamu);

- Motorola MC Micro, 136...174 MHz; nporpammu-
pyercs Ha 8 kaHanoB; Pg,,=15 W.

224020, Bpecr, yn fiHku Kynansl, 60 — 20,

Anekcangp, EW3AAB.

Ten. (0162) 46-15-07

NMpoaao UW3DI-2, kynmio cuHtesarop k UW3DI-2.
E-mail: 380677866766@2sms.kyivstar.net

Mpoaao Hepoporo cucremHbin Gnok IBM PC/AT
386 SX-25 RAM 2 Mb, HDD 170 Mb, Modem, Sound,
Keyboard, Mouse.

456318, YensibuHckas obn., rMuacc,

yn. BepHaackoro, 42 — 25, Oner Banena.

E-mail: sandh@narod.ru

Wity MprHLunuansHyio CxeMy KaTyleuHoro MarHu-
TothboHa “Komera 212-1 Crepeo”. AnekcaHap.
E-mail: alex3102@gorodok.net

Muwy cxemy BKnoseHus
K1008BXK19. I H.CbicoeB.
E-mail: P.Sysoev@ygd.gazprom.ru

K1008BX18 u

Wuyy cxemy monuTopa Videal (Proview Technology)
Model 570 n onucatne UC EMC 8100. ucrnonb3ye-
MOW B HEM.

E-mail: Oleg@zavodsvet.ru

Kynmio unu o6meHsi0 Ha TEXHWIECKYIO IMTEpaTy-
Py CXeMbi, PafMOAETANNA, LKAy, U3M.FONTOBKY UNK Lie-
NUKOM HemncnpaeHeii Tecrep TT-3 (TN-4).

141065, Mockosckas obn., r.Kopones,

Bonwepo-5, a/s 1.

Ten. (095) 254-47-63 (no 21.00.),

8-9021185292 (nocne 21.00.), Buktop fAkoenesmy.

Kynnio:

- INM gByxxacceTHOro MarHUTohoHa C INEKTPOH-
HbiM ynpaeneHuem, yHkuueit Quick Reverse, ronoe-
KaMu, BUraTensmMuy;

- anmoMuHUEBbIe TpyGrv (@10 MM, gnnHa — 350 cM)
1 NNAHKy KBAagPaTHOro ceveHnst (20x20x150 Mm);

- MauTy Teneckomueckyto (10...15 m) ¢ noeoport-
HbiM YCTPOMCTBOM (DefyKTOp + ABUraTent);

- papuoaeTany (COBETCKWE, UMMOPTHBIE, COBPEMEH-
Hbie).

692665, INprmopcKuiA Kpaw,

Muxaiinoeckuii p-H, c.UBaHOBKa,

yn.Bocrounan, 19/2, Neenk A WN.

Kynmo coeanHutentHbie Tpybxn ot YCC P-140,
KepamuiecKkue NnaHenskv x namnam NY-13 u sankope-
pui Z-100 ot craHkoB ¢ YNY.

352040, KpacHogapCKkuii Kpaw,

crNaenosckan, yn.Kuposa, 37, flemuenko IO H.

YueHuk 11-ro knacca ¢ 6narogapHoCTLIO NpuMeT
B Aap KOMMLIOTEP U KOMIAEKTYIOLLUE.

397600, BopoHexckas obn, r.Kanau,

yn.MarapuHa, 13, NebeauHckuin Anexcen.

Ten. 27-3-36.

Boiwmo cxemy uaroroenenms kabens gnsa noaknio-
YeHusn nobbix COTOBLIX TENEGhOHOB K KOMMBIOTEPY
(Mukpocxema Max232 3ameHeHa Ha 2 TpaHaucTopa
KT315).

E-mail: n_mar@tut.by

NMpopaato HanpasneHHYto aHTeHHY Ha S00 My ans
papuorenedoHa unn COTOBOrO TenedoHa:

- pns TenedoHa Tuna LG 9121 — 1o 6 km,

- gn\ TenegoHa Tuna Panasonic 9180 — o 8 km.

E-mail: Tehniks@list.ru

Npoaaw xypHanti “Paguo” 3a 1979...2001 rr.
620039, ExatepuHbypr, a/n 172, Ceprei.
E-mail: delta-operator@mail.ru

Mponato:

- komrnekT AM® 500 kiy: 3B, 3H, u 0,6C;

- kBapubl Ha 500 kMy, 503.7 kY, 1 My, 10 My,
22 My, 22,5 My, 128 k'y;

- pene P3B 15:

- TpaHaucTopbi KM904A-B, KNG03A, KT939A,
KT913A, KT610A, KT911A, KT921A, KN9026,
KMN9056, KT904A, KT606A, KT912A;

- namnel MA76, 6A7, 6)K8, 6K4, 69, 6MN3C;

- KMNE 12..495 nd.

156013, Koctpoma, np-kt Mupa, 62 — 4,

AHTOH, UASNDX.

E-mail: UASNCM@yandex.ru

MNpoaaro euaeokapty S3 Savage3D (8Mb, AGP 2x,
TV-out — komno3ur u S-video), noaaepxka osepnes,



nopgaepxka 3D, guck ¢ nocneaHuMu gpaneepamn.
Ten. B Muncke 258-36-33.

Mpoaaro nopTarueHyio paauocraHyuio CB-guana-
30Ha: 240 xaHanoB (No4AEPXUBAETCA PasHOC YacToT),
4 Br, fanbHocTb AencTeusa — 4 KM B none, 1 km B necy.
WMetoTCs aHTeHHa, Yexon 1 3apsAaHOE YCTPOCTBO.

Ten.(095) 926-09-39.

O6mMeHs0 NaHenb ans namnbl MNY-746 Ha pyuky
HACTPOMKK £NA TPAHCUBEPa, AN Npoaam.

652600, Kemepoeckan obn, r.benoso, a/s1 681.

E-mail: krc@ngs.ru

Mpoaato:

~ aHTeHHy X9/X940 Ha “YHxe”, “noBopoTky” ot 12 n
aKceccyapsl — ynpaeneHue, kabenb ynparneHus, nuta-
Hue, uHaukauus. BHeWwHKM BUA aHTeHHB! MOXHO No-
CMOTPETL Ha caite http://www.ra3bz.ru/page.shtml;

- TpaHcueep FT-1000MP co BceMu hunsTpamu n
OMONHUTENBHBIM KBapLIEM.

Ecnu nokynaerca BCA ykasawHas annapartypa, 8
kauecTae 60HyCa NPUAAETCA KOMMBIOTEPHDIA CKAHUPY-
owui  NpueMHUK (BCe BUALI  U3AYYeHus,
100 K'Y... 1300 MI'y, NPaKTUYECKU HE UCTIONBL30BANCS).

Bcs annaparypa Haxogurcs B Mockoeckoit o6n.
Camoebiso3. Jlio6oe ua npeanaraembiX yCTPOICTB MOTY
nomexHsTe ¢ gonnaroi Ha 1IC-910, 1C-746, 1IC-746pro,
FT-847,FT-897, TS-2000.

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

Kynmo By CD-ROM.
E-mail: taras000@atlasua.net

Wiy nnacrmaccoebie cseToBoabl AuameTpom ot 0,6
00 1,5 mm.
E-mail: CSAppSupport@Mail2k.Ru

Mpeanaraio HAGOP 3NEKTPOHHLIX KOMINEKTYIOLNX,
neyarHbix nnar, M1, cnecapHeix u Apyrux nanenui,
HeobXoAMMBIX [NS CAMOCTOATENLHOFO U3rOTOBNEHUA
TpaHcvuBepa KOHCTPYKLuK RA3AD B cootBeTcTBUK C
onucakuem, npueeaeHHLIM B kHure B [lposgoea “IMio-
Burensckue KB TpaHcuBepb!”, a Taloke B XypHane “Pa-
auo”.

E-mail: zhon@bk.ru

Fidonet: 2:4621/22.50

Wujy NpUHUMNUanbHYH0 CXeMY BUAEOMarHMTooHa
Tomson (waccu R3000) u ananor TpaHsucTopa
TED2537F, yctaHOBNEHHOFO B 3TOM BUREOMarHuTogo-
He B 6noke NUTaHuA.

478210 KasaxcraH, KaparaHauxckas obnacre,

r.banxaw, yn.XKentokcaH, 1 — 53.

E-mail: maximaptechkin@mail.ru

Kynmio keapieBsie pe3oHatopbl Ha 498,625 u
501,375 kl'u.
E-mail: uaSacv@elist.ru

BecnnarHo BhILLeM KaTanory paauocxem, paguo-
[eTanen, KHWM, pafinoKDHCTPYKTOPOB, BUAEO- U ayano-
KacceT, AUCKeT C noabopKoK NONe3HbiX NporpamMm 1
karanor Ha CD no paguonioburenscray. K 3asBke Ha
Karanor HeobXoaWMO NPUKNAABIBATE DINAUEHHbIA KOH-
BepT ¢ 06paTHbIM aApecoM.

422981, TarapcTaH, r.4ucTonon., alsa 248,

PomaHoB AA. (BR.S))

Mpoaaw xypHans QST (1969...1987 rr.), FUNK
AMATEUR (1978...1990 rr.), RADIOAMATER
(1979...1989 1), PAOUO TENEBU3UA ENEKPOHUKA
(1979...1990 rr). Mogenucr-koHcTpykTop (1974...1990
).

462351, HosoTpounux-1, a/n 430.

E-mail: rkOswf@nosta.ru

Wy cxemy pasmotenedona Panasonic KX-TC 162-

Anekcen.
E-mail: Alex_Asino@mail.ru

Muly nokyMeHtauuio no nepeaenke P-326M s
TpaHcusep (C MPUCTABKOMR).

Bnaauwmup Hukonaeeund, RVOCTW.

E-mail: hawk@postnt.tagil.ru

Wty cxemy marHuTons! “Ciud PM-211C™.

347375, Poctoeckan 06n., r.BonroaoHck,

yn. Kypuyarosa, 47 — 65.

E-mail: lelyk@e-mail.ru

hitp/iwww.e-mail.ru

Kyrinio cxembl 3n.MPUHLUMMAANLHBIE WAK UX KCe-

pokonuun  BuaeomarHurogoHa Panasonic
NV-SD450EU u reneeuaopa Panasonic TC-25V50R.

Ten. B Yenaburcke 53-38-81. Bnaaumup UsaHoBuy.
E-mait: viadnov@nm.ru

B cBni3Kn C nepeHOCoM LW3ka NPoAaro pasnnyuHoe pa-
AvonobuTensckoe 060pyaoBaHNE — TEXHUKY paamno-
cBA3K, U3MepUTeneHLie Npubopel, paguoaeTanu M T.Aa.
Moapo6Hbii cnncok 06opyaoBaHUA M0 3aMNPOCy BbIChI-
naercs Ha dake, E-mail unu FIDO-anpec.

Cranucnae. EU1SD.

E-mail: stas-d@chat.ru

FIDO: 2:451/30.26

Ten. B MuHcke: 282-55-45.

Mpopaw npoBepeHHyt0 Cxemy rurapHoro YHY
PEAVEY (200 BT) Ha 7 OTe4ECTBEHHbIX TpAH3UCTOpaXx,
CcXeMbi rutapHbix npucrasok DRIVE, DISTORSHION,
HEAVY METAL u ap. 3ey4aHue ruraps! Ha esi6op — oT
Deep Purple go Cannibal Corpse 1 Romshtein.

353467, Poccus KpacHoaapckui Kp.,

r.lenenmxuk, MlonyGas 6yxta, yn.CaHaropHas, 11,

INurBuHEeHKO A.B.

Kynmo paguonpuemHuk P-326M.

460040, r.OpeH6ypr, np-1 Marapuxa, 19 — 231,
Hukynud AT
Ten. (3532)79-17-47, 23-23-82.

O6MeHsiio paguocTaHumio “P-140", 6y, B pabouem
COCTOsIHMMK, C pagronpremHukom “P-155", ¢ nonHon
ACKYMeHTaUuen, Ha TPaHCHBED MMMOPTHOC NPOM3BOA-
cTBa (C pacnedaraHHbIM AUanasoHom) Tuna YAESU,
ICOMu r.a.

628146, TiomeHckan 0bn., Bepe3oBckuii p-H,

n.Urpum, yn.CnoprueHas, 8 — 4, Kynawos AT,

NMponam ocuunnorpac apyxny-eson C1-69 B or-
AUYHOM COCTOSHUM, UU(PPOBOWM YACTOTOMEP
(100 «"y... 1400 My, norpetwHocTs 100 My).

31500, YkpauHa, XmeneHuilkasn obn.,

r.Nernues, yn.Toncroro, 32, Leuypckuin E B.

Ten. (03857)9-21-71.

Kynmo paguonpuemHuk “KarpaH” unm aHanormiHbIii
UMMOPTHIRA.

220101, rMuHck, yn ManuHuHa, 26°A" — 34.

Ten. 214-70-11, AHaTonui.

/

YBAXAEMbBIE YATATEIHN!

TModnucambes Ha Hawwu XypHans! (UHOexcs!: 48996 —"Paduomup”, 48924 — "Paduomup. KB u YKB”,
48925 — “Paduomup. Baw xomnsiomep”) & | nonyaoduu 2003 2. MOXHO Nno Kamarno2y AzeHmcemea
“Pocnevams”, cmp. 283, unu no kamanoeay PO “Bennouma’ “fazemst u xypHanst Pecnybniuxu Gana-
pycs”, cmp.135 (pazden “Madarus PO, pacnpocmpaHaeMsle no npsiMbiM 002080paM’”).

Te, y K020 803HUKNU NPOBREMb! C NOJNUCKOU, MO2YM NOMysUms ux U3 pedakyuu. TaM Ke MOXHO
3aka3damb UMEIOWUECS 8 Hanuyuu omOebHLIE HOMEPa XypHanoe 3a npedsdyujue 200b1.

Moxso 3aKasaTe cneaywlme Homepa Pacyenkun Ha 1 3x3.
loa (c yyetom nepeckinkw)
e e S Il M S M e
1998(3,4,5. 8 1-—-5,89 11,12 [1,6,7,11,12 20 700 5
1999(3,9,10, 11 1—6,10,11,12 3.5.6 25 800 5
2000{2—6,8 —12 2—8,10—12 |4—7,9,11,12 25 900 6
20012 —6 1—6 2—86 30 1000 6
Paauomnp Paguommp. Paguomnp. Mo Poccun u CHI™ | Mo Banapycw | Mo Yipauke
Baw xkomnuiorep |KB u YKB (poc. py©) (6en. py6.) | (rpuBHLi)
2001{7 — 12 7—12 7—12 35 1300 7
200211 — 12 1—12 1—12 40 1400 8
2003|1 — 12 1—12 1—12 45 1700 9

Hatm nnarexHble pekBuanTbl:

Anpec 6aHka: 113054, r.Mockea, yn.3auena, 43b;
~-ansa xuvenen Benapycn —
nonyuarens: Y “PAQ", YHH 190218688

(017) 221-01-10, nnn no Ten. (029) 649-41-47.

- ans xutenen Poccum n ctpad CHIM (kpome Benapycu) —
nonyvarens: OO0 “Paguomup Tpecc”, UHH 7729404741,
p/c 407028 10900010000084 8 OO0 KE “Arponpomkpeant”, ¢-n LlentpansHbii, r.Mockea,
kopp.- cyer 30101810500000000109, BEUK 044525109

p/c 3012000004882 B h-ne Ne524 ACE “Benapycbank” B r.Mutcke kog 121.
Anpec 6aHka: 220028, .MuHck, yn.®uakynerypHasn, 31.

Ha 6naHke NnOYTOBOrO NEpeBoaa HEOBXOAMMO ONEHL YETKO HaMMcaTb CBOM NOYMTOBLINK UHAEKC, Non-
HBIl agpec, DaMUAnIO, MA U OTYECTBO MONHOCTLIO. B rpacde “na nuckma” HeobxoammMo TOHHO nepe-
YMCNUTL, KaKne KOHKPETHO HOMEPA KaKoro ua XypHanos B 3aakasuisaere.

MNpwu onnate NRaTeXHLIM NOPyYeHMEM HYXHO NpeABapUTENbHO BLINUCATL CYeT.
Bea mHgpopmauma no E-mail: rm-sales@radio-mir.com unm no ten./cpakcy B r.MuHCKe

B POCCUMK:

B maraamHax pa,qmo,deTaneﬁ “YUn w gUN”:

BOK3ana);
-r.Mockea, yn.Berosasi, 1.2;

{cT. meTpo *Tynuckasn”, mecto 412-38).

Ha YKPAVHE: )

B Kuese 8 hmvpme “Topm”, Ten. (044) 227-72-73.
B BENAPYCH:

€r.MeTpo “MockoBckan”).
\ p

/I'IPMOSPETEHVIE OTOENBHLIX HOMEPOB XYPHANOB

B 3A0 "“UnTepnipecc — 3kcnpecc”: ven. B Mockee (095) 208-85-55, 208-67-55, e-mail: inter@aif.ru

- r.Mockea, yn.Munsiposckoro, A,39 {cr. Metpo “flpocnextT Mupa™ — papvanbhan),
- r.Mockea. yn.Meara ®panko, A.40, k.1, c1p. 2 (nnavd.Paboumit nocenok, 15 Mud. or benopycckoro

- rApocnaene, yn.Haxumcona, 12, ven. {0852) 27-57-15.
Ha panmoptixkax & Mockse: Muturickom (Mecta R4, S8, K52, E50, G56); Lapuubinckom (mecto 121).

B 000 “TP3HT3KC": 111024, r.Mockea, 4-a KabenbHasg, 2A (CT. METPO ABuaMoropHaﬂ"),

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

Ha paguopuiskax: “LiaputibHO” (MecTo 13/A), “MutuHo™ (psia 1, KOHTe#tep 17 W mecto T-8);

B TK “CaénoBckui” (CT. metpo “CasenoBckas”, Mecta Ad, AS); Ha KHKHOM apMapke Ha “Tynbckon™

B Muncke 8 marasuHe “Kuura XXI sex”, np.®.CxopuHbl, .92, ven. {017) 264-27-97




