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YUTAWTE B HOMEPE 10/2003:

I'BPAT'MH, RZ4HK. CMECUTEJIb TPAHCHUBEPA “YES-2002"
Camuuii 6a3cRbUE U, nONCANYH, CAMBLE KHMEDECHbLR y3en ONR KoHcmpyKmo-
Pa 8bICOKOKANECMEENROZ0 MPANCUGeEpd — Jice, 8X00H0¥ cmec
H3gec P -mpyxmop I bpazun npednoscun cxemy sicokoOunamu-
YHO20 pesepcusnozo H-cmecumens. B kauecmee KoMMymayuonnolx Kaouei
ucnonb306anst noieetie mpansucmopst muxpocxemot 590KH81, a ynpasiae-
Hue KIIONaMU OCYUleCmEAREMCR C ROMOWBIO NPOMUBOP AZHBIX NPAMOY 2016~
HBIX CUZHAN08 CO CK8aANCHOCMbBIO 2 (! op) u amn doii oxono 9 B, pop-
Mupyembix mukpocxemon 74HC86. IIp i mp p ’pa, 6 0
Ppom ycmanoesien onuc it cmHecl umeem uyac enpiocms 0,2 mxB
npu coomnowenuu /w 10 05, Ounamuyeckuii Ouanazon no 6roKuposanitio
—— 159 0B, ounamuueckuii 0 30H O UN dyaruuu — bonee 110 05.

J1.BCEBOJIOXKCKHH, UA3IAR. “MAJIOBI:ICOTHA}I " AHTEHHA
Bcem xop Mu“ mam ” uzeecmmuo, ¥mo 8vicoKo nodee-
wienHan anmenna paéomaem Ayuuie”, uem paiMeuienHas HU3Ko HAo
npoeodauien noeepxnocmsio. Ho ecezda 2 3mo ymeepicoenue sepuo? Kom-
nsiomepHoe modenuposanue 3 pexmugnocmu pasomot anmenm no Have-
HUAM Koy uyuenma ycuieHus npu Mablx 6ePmuUKaIbHbIX Y2Aax UzIyde-
HUR NOKA3LIEAEM, MO HA 6LICOMAX MeHee OOHO20 1pa o ]
yeenuuenue KHMEHCUEHOC MU u:my-«enux nood Manvimu eepmumnbnbmu
yznamu. Ananus pe3yas 20 MOOETUPOBANUA NO3BOTUN
cKoncmpyupoeams aumenty na ouanason 80 m. Hecmomps na 2opuzonmans-
HOe pacnonoicenue GHMEHNb, ee UNyueHue umeem npeumyuiecmeenno
8EPMUKATLHYIO NOJAPUIAKKIO (NP MATHIX 6EPMUKATBHBIX Y210X).

YATAWUTE B HOMEPE 9/2003:
QUA

Oartwl, dakTbl, cobbiTun

I Y/INAHL, UYSXE. QOBOEHHBIE NONAPHBLIE PAAVICTDI

B.BE/IOB, UR5SNBC. 59-netvio 0cBOGOXKAEHMA BUHHULLI NOCBAWaeTes. ..
Y.KABAHCKUIA, UASFT. MyTs yepes Beka

DX-INFO

QSL via...

WUrorn DX-mapacona

AUnNOMbI

Poanas MNaBaHs

Nepokon Kpacvn

73

SCL-Award

COPEBHOBAHUA

Kanenpgape copeBHOBaHWM

CQ WW DX Contest

WAG Contest

JARTS WW RTTY Contest

ARRL International EME Competition

German Telegraphy Contest

ON Contest

HELL-Contest

Yemnuonart YyBawckon Pecnybnvku

nyTb B 9OUP

L. TAMUYEB, RA3XB. NoroBopvM o Tenerpage

KOMMNbLIOTEP HA PAOIUOCTAHLUUU

B.TOYKO, EU7SH. Ewe pa3 06 uHTepdelice TpaHCVBBP-KOMNLIOTBP
YKB

[ TAMMYEB, RA3XB. Paguonobutensckve AC3

YCUNUTENU

EDKVNOKOB, RZ3AE. KOMMYyTaTop aManaaoHOB ANA YCUNUTENS MOWHOCTH
A.KY3BMEHKO, RV4LK. Pacyet peakTBHOR MOWHOCTY B M-KOHTYpe
TPAHCUBEPbDI

A.TAPACOB, UT2FW. CvHTesaTop 4acToThbl COBpaMEHHOMO Nioburenbckoro
TpaHcusepa

B.JIA30BUK, UT2IP. NOXOAHLIA TpaHcuBep

N.rPNrOPOB, RK3ZK. BxoaHble vnsTpsl

MOAEPHU3ALUUA

Bosepawganch K Hang4yamaHHoMy

NNB8-10/2002. Y3nui paguonpueMuuka P-326M

AHTEHHDI

O./TOBAYEB, RV3TH, H.60/IbLLAKOB, RA3TOX. YuuBepcansHan TEXHONOMMA
V3rOTOBNEHWVA HANPABNEHHbIX aHTEHH YAGI

B.MSICOE[]. AHTEHHA — ABWKUTENb 3NEKTPOMArHWTHOW BOMHbI
BARIDKECT

AOCKA OBbABMEHUNA
CQde ...

[L20ugmup
baw kcamnbiemep

YUTANUTE B HOMEPE 10/2003:

U POILMH. JOBABJIEHUE B HTML-JJOKYMEHTBI HH® OPMALIUH OB HX
KOQUPOBKE
B cuny pazuvix npusun, ne 6o écex H TML-0okymenmax npucymcmsyem

ampubym “charset”, yxa: wue ux ipoexy. ITpu p [
Hnumepueme 3mo moscem He umems 3RAUEHUR, €C1U 6pay3ep nonyuaem
c8edeHUR 0 KOOup Henocpeoc 0 om cepeepa, nep wezo

doxymenm. Ho ecau 3anucams makoii 0okymenm na ouck u zamem
OMKpsIMS €20 018 NPOCMOMPA, MO NO16308AMETIO NPUOEMCR CAMOMY
ykazsigams KoOUPOSKY, max Kax 6paysepy 6o1vuie Heomkyda fydem ee
Yy3namo (ecau moaske 6paysep He ymeem wecku onp mb
KOOUDOBKY, GHAAUIUPYR COOEPHCUMOE OOKYMeHmay).

Cmoakuysumucs ¢ Imoi npo6AEMO, G6MOP Pelilisl HANUCAMb NPOZPAMMY,
KOmopas aHaiu3upoeana 66 COXpanennsie HOAL3I06AMEREM HA OUCKe

H TML-doxy.uenmu 1, npu omcymcmeuu 8 KakomM-1ubo ooxymenme
ampubyma “charset”, asmomamusiecku onpedejuum (7] xooupoaxy mozo
dokymenma u doéaemma b6t 6 nHe2o 0 P

r (4 ul

C.PFOMHK. ,[IOMA[[IHI/II/I ‘SCREEN SNAPSHOT "
Kax coxp IyI0CR Kap y ua 3kpane monumopa? Camoiii
npocmoi éapuanm — JanycmuMb 6 oHOBOM PercuMe CrenuanbHyio
npozpammy, KOmopas npu HAXCaAMuK onpeo i {uu KAaeu
Konupyem :paguveckuii o6pas sxpana e namamo. 3amem IKpaunyio
KapMUHKY COXpAHRIOM 1A OuCKe 8 8ude paiing unu pacnevamsisaiom na
npunmepe. Odnaxo DOS-zpaGéepni, 6 omnuuue om céoux “xoanez” noo
Windows, ne écezoa pabomaiom koppexmno. B cmamee paccxazano, kax
Hnanucams céoti DOS-zpabiep.

P.KAPITAY. HA3AZ] B BYAYIIIEE
Cayuaemcs, umo 018 HeKOMOPHIX Yenei (018 NPOPAMMUPOSAHUR UAH
npoCMo u3-3a HOCMARLZUU) HA KOMNbIOMeDe HeoGX0OUMO 3anycmums
cmapute éepcuu Windows. la u nossicums npouseodumenshocms ceoezo he
ouens boicmpozo Pa ¢ HOMOU{LIO CMAPHIX NPOZPAMM MOdHCe
xouemcs. B cmameoe pacckazano 06 ycmanoexe Windows 95 na
Komnbviomepsi, “goopyycetnsie” npoyeccopom AMD c makmogoii
wacmomoii estwe 350 MI'y, a maxxce o pabome Windows 3.x na
Komnolomepax ¢ paiinosoi cucmemois FAT 32.

YUTAUTE B HOMEPE 9/2003:

BOKPYT MK

MYTIbTUMELQHA

B.KYl. Bui6upaem akycTUHECKNE CUCTEMBI AN AOMALUHEro KOMALI0Tepa
HE TONTbKO HOBHAYKY

P.KAPTIAY. Moka rpoM HE rPAHET, MYXWK HE NepeKpecTUTCR
5.KNCEJIEB. MATLAB. Mporpammuposanve B MATLAB

A.FOPAYKUH. “NpopeuHyThid” playlist ana Winamp
KOMMYHHAKALINHA

P.KAPTIAY. 3awmty ceba cam!l!

DAWDKECT

NPOrPAMMbBLI U ANNTOPUTMbI

YPOKH NPOrPAMMHAPOBAHHNSA

A.KOPBUT, A.LLEPBAKOB. NporpammupoBanve B cpeae Visual C++ 6.0.
AnemenTsl ynpasnenus Progress u Slider. MoaansHsie AManorossie okHa

M. OO/MMHCKA. Pewenve 3aaaq Ha rpacgax NOCTPOEHVEM MAKCWMANBHOMO
AOTOKA

Serrgio /HI-TECH. Hu3koypoBHBBOE NpOrpaMMupOBaHue.
WindowsGDI: kocMeTuueckue Nepbs

HAHAATIOr TPOrPAMMHACTOB

CyberManiac /HI-TECH. TeOpeTuyBckre OCHOBBI KPIkUHIa

W.POLUNH. Cozpanne VGA-nanuTpbi ¢ NNaBHbIMK NEPEXOAAMU
LBeToB

[1.CABbIMNH. OnpepeneHVe OCHOBHOW 4acTOThi UKPOBOro curHana

A.BYTOB. O pacneqarke Ha NPUHTEPE NPOrpamMm,
HanWcaHHbix Ha A3bikax BETA-BASIC

Edmond /HI-TECH. Ckaxv 3arnywkam “net”!
PEUENTDLI

C.PHOMUIK. PactpoBeuie pucyHkv B P-CAD 2001
A.MYCUEHKO. Npocton ALIN ans IBM PC
A.FOPSIYKUH. PasroHsemcs ¢ Detonator'om

MWP 8 BUT

E.N/IACOB. MatemaTnyeckve dyHkuvmn Ha Sinclair
KOMMNbIOTEPHBIE XPOHWKN

WUIrPOTEKA

A.BEHONNOBCKMN. KocMuueckMe pefnmKepbi
E.KYPUTOBUY. Koabl, 4nThl. ..

DOCKA OEbABNEHUMA

Kynnio, npoaam, obmeHsto
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Banaxe Tembp B4 TemBp HY

Hbl 4O HECKONBKVX MUINMMBONLT CUTHaNR
yepe3 ounbTp ZQ1 nocTynaer Ha Muk-
pocxemy DA2, kotopas, B CBOIO ove-
peab, NPOVU3BOAUT fanbHehuwee ycune-
HWe, OrpaHuveHne u OeTeKTUPOBaHVe
cvrHana KomnnekcHbIv ctepeocurHan
yCcUnN“BaeTcsn kackagoMm Ha TpaH3ucTo-
pe VT1 ans HagexHoi paboTkl cTepeo-
nekogepa

Mukpocxema DA2 Takke obecneuvsa-
eT pexuMm 6ecilyMHO# HACTpOWKn
{BLLUH), nopor cpabatbiBaHUs KOTOPOW

BbICTABNAETCA NOACTPOEYHBIM PE3NUCTO-
pom R15 B MMC ectb BbIXOg (BbiBOgQ
14) Ang NogKNIo4YEHVs MHOVMKATOPa To4-
HOM HacTpOnKu

Crepeogekoaep Ha UMC DA3 npegp-
HasHavyeH Ans CUCTEMbI C NUNOT-TOHOM
(FM-gwanasoH) Mpaega, paboty aton
MWUKpPOCXEMbl O4eHb TPYAHO Ha3BaTtb
yOOBNETBOPUTENBHOW, TK NOAHECYLLas
yacrora 19 k['y (NnoT-TOH) NpakTuyec-
Ky He NOQABNAETCH U YCUNUBAETCSH BCE-
My OCTanbHbIMW Kackagamu,

Ha cnyx a1o nposBnsiercs kak coe-
0B6pasHbIf tym, KOTOPLI 0C06EHHO 3a-
METEH Npy NpUeMe crnabbixX unv CUNLHO
oTpaneHHbIX pagvocTaduyvi B atom
cny4ae NpUemMHUK nyyile NepesecTy B
pexvMm “MoHo”.

CvirHanel nesoro v NpaBsoro KaHanos
NOCTYNAlOT Yepe3 KOMMYTaTop BXOQOB
DD1 (puc.4) Ha aNeKTPOHHLIN peryns-
TOp rpOMKOCTY 1 TeMBpa DA1, BKroYeH-
HbIA NO TUNOBOW CXEeME.

(MpoaonxeHue cnenyer)



B.©®ELOPOB,
r EkarepvHGypr

MNomMexu — 310 HeusbexHoe 3no, No-
poXaeHHoe pasBUTUEM LIMBUNU3ALIMM
MpocTpaHcTBO BOKPYr HAC 3anonHeHo
“BUHErPETOM” U3 ANEKTPOMAarHUTHLIX 13-
nyyenuin bbiTOBOI annaparype, Hanpu-
Mep, MarHuTooHaM, OHM NPUHOCAT
Maccy Bpega C nomexamu MHe npu-
LLNOCL BANOTHYIO CTONKHYTLCA B NpPO-
Liecce MogepHU3aLumn MarinTooHHOR
npucrasku “HOTA-203 CTEPEO”

Mocne NOKyNku CHSN YacTOTHLIE Xa-
PaKTepuCTVKU NPUCTaBKN, KOTOPLIE, U
Tak 6yay4m BecbMa NoCpefCTBEHHBIMY,
0Ka3anucb Aaxe XyXe, YeM HanucaHo
B nacnoprte Hanpumep, Npu ckopocTtn
19,05 cm/c BepxHan 4acTtoTa okasa-
nacb okono 15 kl'y emecto 18 kl'y, a
npu 9,53 cm/c — okono 12 xl'y BMecTo
obetuaHHbIX 14 k'Y Kpome Toro, MeHs
HWKaK He yCTpauBan OrpoMHbif pacxoa
neHTs Takum 06pasom, MogepHU3aLms
crana HeusbexHoi Llenb 6uina Takas
oT ckopocTu 19,05 cm/c Booblue 0Tka3aTb-
CR, a XxapakrepucTuku npu 9,53 cm/c npu-
BECTH K BbICLLEMY KNaccy

Beuay HU3koro kayecTea, oT “pogHo-
ro” yHMBepcanbHOro ycunutens npu-
LLNOCh OTKA3aTbCH, TK NPUMEHATH OauH
1 TOT XXe YCUInMTens U 4N 3anucu, U Ans
BOCNPOU3BEAEHMUSI — 3TO, MAIKO roBO-
ps, HenpakTuiHo Begb 0AUH MHOMOKOH-
TaKTHBIA NepekniodaTens (HensbexHasn
NpUHaANexHOCTb TAKOro yCUnuTens) no
LieHe, CKOpee BCEro, [OPoXe yCunure-
ne# 3anMcu U BOCNpou3BeaeHVs BMeC-
Te B3sTHIX [Mpu aTtom coszpaeTcs orpom-
HO€ KONMUYECTBO KOHTaKTOB, COeAUHSE-
MbIX “6opogoi” nposogoe Hanpumep,
Ans AaHHOW NpUcTaekn NoHagobunoch
48 koHTakToB KpOMe Toro, yHusepcanb-
HbIA YCUNMUTENb — 3TO NONLITKa COBME-
CTUTb HECOBMECTUMOE, B PE3ynbTarte no-
NY4alTCA NNOXUMU U YCUNWUTENb BOC-
NPOM3BEAEHUR, U YCUIUTEND 3aNUCH

Ho BepHemcs k Haluvm “BGapaHam” B
Ka4ecTBe yCcunvTensi Bocnpou3seaeHus
51 Bolbpan o6biuHy10, CTaBLLYIO YXKe CTaH-
[apTHOM CxeMy € OBLLMM SMUTTEPOM, TK
OHa B obnacTtu HU3KMX U CPegHUX Yac-
TOT XOPOLWIO COMMacyeTcn C MarHUTHOR
rorioekoi# Bce 6b1 XopoLLo, Ho “3amyunn’”
¢poH 50 'L, KOTOpPBIR ycUNUBancs BMec-
Te C NOne3HbIM CUTHanNoM, 3aTpygHss
makeTuposaHue KoHeuyHo, NepBbIM fe-
NoM nogyman o NynbCaLyaX UCTONHUKa
NUTaHusA, HO 3aMeHa ero ranbBaHUYec-
KUMU 3neMeHTamMu Hu4ero He gana lMo-
Mexu NPOHUKAaNU U3 OKpPYXatouwlein cpe-

KAKAA

Puc. 1

Puc. 2

Abl 3TO U He yaUBWUTENLHO, BEAb PSR-
[OM C LOMOM NPOXOQUT MOLLHENA TPeX-
chasHas nuHUS anekTponepenayn Kak
M3BECTHO, NOMEXU, NPOHMKaoWNe B
annapatypy v3BHe, HasblBaloTCH CWH-
¢hasHLIMU, TK B ogHoi chase nonaga-
10T BO BCE 4acCTU CXEMbl JTO MOXET
6biTb yaap MONHWM, BIIIOHMEHUE-BLIKNIO-
YeHue xonoaunbHUKa, paguo- U Tene-
curHan, poH 50 Muu o

Haubonbluyo onacHocTb NpeacTas-
DNAET, KOHEYHO, NEPBLIA BXOAHOM Kackag,
nocne KoToporo cHgasHbie NOMeXH, ycu-
NYBLLIXCh, NOMY4atoT NONHOLEHHOE “rpax-
[aHCTBO” B CXeMe BMECTE C NOMNe3HbIM
curHanoMm Hapgo ckasaTb, B uamepu-
TenbHoM TeXHWKe NpobnemMa nomex aas-
HO pelleHa, TaM gaxe paspaboraHb
cneuvanbHbie U3MepUTENbHLIE YCUINU-
Tenu Ho meHs He ycTpavBany Ux cnox-
HOCTb M HEQOCTaTOK MecTa Ha nnare

PaccmoTpuM 6asoBbiii ycunvurenb
(puc.1) TlonoBka BOCNpOU3BEREHUSN
BE1 1 coeguHuTenbHLIE NPOBOAE ABNS-
10TCA NPEKPacHOW aHTEHHOR Ans NOGbIX
aneKTpomarHuTHbix BonH OT 3kBUBa-
neHTHoro reHeparopa GU1 HanpsixeHve
nomex nonagaer B TOUKy “1” ycunurens
Y pasgensieTcs Ha ABe 4acTu ofHa no-
nosuHa 4epe3 C1 noctynaer Ha Gasy

TpaH3ucTopa VT1, yepe3 ero amurrep
YXOAWT B 3EMNIO U BO3BPALLAETCS B re-
Hepatop Ecnv reHepartop noMex 3a3em-
neH, NyTb nomexv euwle 6onee obnerva-
ercs Bropas nonoBuHa HanpsKeHUs
noMex npoxogut 4epe3 BE1 u takke
Yyepes 3eMNI0 COeaUHSIETCH CO CBOUM
“npapoautenem” HanpsxkeHUe NOMEX,
CMELLaBLUMCL C NONe3HbIM CUrHanom
ronoeky BE1, npekpacHo ycunveaercst
TpaHsucTtopom VT1 BenuunHa nomex
U3MEHSETCH CnyYyaniHbiM 06pasom u 3a-
BUCUT OT MECTa PacnonoXeHUs annapa-
TYPbl OTHOCUTENBHO UCTOYHUKOB NOMEX

B moem cnyuae pacnonoxeHue bbino
sIBHO “nnoxum” MostomMy pelumn vcnbi-
TaTb CXeMy NogaBneHus NOMeX, paspa-
6oTaHHyt0 ewle B INOXy NamnoBoOn Tex-
HUkn Torga oHa NPUMEHsNack ANA Bbl-
[eNneHNs NONE3HLIX CUFHANoOB U3 NOMEX,
3abuealouwinx gaHHbIE yaaneHHbIX gart-
yukoB [onoeka marHUTOhOoHE — 3ITO
TUNUYHBLIA [3T4YMK, XOTH U PAcnonoXeH-
Hbli He OYeHb Aaneko OT YCUNUTEns, Ho
cunbHas nomexa cnocobHa Melwatb v B
3TOM Cnyvae

Wpes cnocoba nogaeneHus 3aknioya-
€TCS B TOM, YTO NOMEXa WU curHan Ha-
NpaBnsaTCs No pasHbiM Liensim, bnaro-
Aaps YeMy Nony4aloT pasHoe ycuneHve,



1, CcreioBarencHo, YBENUYMBAETCH OT-
HolLleHWe curHan/nomexa. Ha pue.2 no-
KasaHa yCOBepLLEHCTBOBaHHAA Cxema
yCUnuUTenbHOro kackaga. B touke “1”
nomexa ot reHeparopa GU1 paspens-
€TCH Ha HECKOMBLKO NOTOKOB.

- MapwpyT “a”; Touka “1" — BE1 —
Toyka “2" — C3 — 3eMns;

- MapLupyT “b™: Touka “1” — C1 —VT1
— To4ka “3" — R5 — 3emns;

- MapLupyT “c™: Touka “1" — C1 —VT1
— TouKa “3” — R4 — C3 — 3emns.

PaccmotpuMm “cyab6y” noMex Ha 3Tmx
MapLpyTax.

Momexa no nepeoMy NyTW 4OCTaTOM-
HO XOpOLIO Crnaxveaercs hUnsTpoM
C3-R4. Mpwu aToM HUXHARA Touka BE1,
T.e. ToUKa “2", cTabunuanpyeTcs u npak-
TM4eckn Ha amuttep VT1 BNusHUA He
0Ka3biBaET, TaK YTO €€ MOXHO B fanb-
HeillueM He yYUTLIBaThb.

Momexa No BTOPOMyY MaplupyTy ToXe
HeNNoxo ycTpaHsietcs. Y6eaumcs B
3TOM, BLMUCNUB KO3DULIMEHTHI yCHUNE-
HUSi NTOMEXU U NONE3HOIo CUrHana:

_&__2_9_2;
oM~ Rs 10

R3 20
owr = ﬁZ:_1_=20;
Keur - 39= 10.
Knom 2

Kak BuauM, oTHoLLleHne curHan/nome-
Xa ysenuuunock B 10 pas. C ymeHbLLE-
HMeM BenuurMHbl R4 310 OTHOLLEHUEe
MOXHO elLe yBenuuuThb. Takum 06pasom,
nomexa No MapLupyTy “b” npakTuyecku
GesonacHa.

Ocrtaertca TpeTuii nyTo. K coxaneruio,
nepcnekTMBL! 30ecb He CTONb pagyX-
Hble, T.K. U NOMEXa, U CUrHan ycunmea-
I0TCH B OAMHaKOBOE YUCNO pa3:

Knom _ 20 _
Kow 1

Ho Ha camom pgene npo6bnema He
ctonb Ge3HafexHa, NOTOMY 4YTO yXe B
Touke “1” NOMEXa yMeHbLLIAETCst BO MHO-
ro pas, oTBETBNAACL NO MapLUpyTy “a”.
B arom nerko y6eanrtben.

Hailinem BxogHoe conpotveneHue
TpaH3ucTopa VT1 ans curHana v nome-

“ .

XU N0 MapLupyTy “c™:
Rex vt = R4 B = 150 = 50 (kOm),

rae f§— crartvueckuin KO3 puLMeHT
ycuneHus TpaHauctopa VT1.

B 3aBMCMMOCTM OT TWNa TpaH3aucTopa
OH MEHSIETCA B LLMPOKUX Npeaenax —
or 10 po 1000. Bo3bmem ero paBHbLIM
50, 4To BNOMHE peanbHo.

20.

MNonHoe conpoTuBnexue ZggE ronoeku
BE1 6yper:

Zge = JRA +RC,

rae Ra— aKTUBHOE COnpoTUBNEHUE
TOMNOBKU;
Ry — ee uHpyKTMBHOE
CONpPOTUBNEHVE.

[ns koHKpeTHOI yHUBEpcanbHOW Mar-
HuTHoW ronoeku 3[124.810 Rpa=300 Om,
a MHAYKTUBHOCTL L=125 MIH.

Ortciopa:

RL=ol =2nflge =2-3,14-50- 0,125 =
= 39,25 (Om),

rae f— vacrora cetu,
LB — MHAYKTMBHOCTL ronoBku, MH.

Zge = \/3002 +39,252 =306 (Om).

R
BxVT _ 50000 _ 40,
Zee 306

Takum obpasom, Rgy vyt B 160 pas
6onbLie conpoTUBNEHUN TONOBKK. 3T0
03HayaeT, 4To Yepe3 TpaH3ucTop VT1
npoxogut B 160 pa3s meHbluee Hanps-
XeHue nomex, Yem 6e3 aToi cxemol.

Ho ecnv mbl Bo3bMeM R4=0,1 kOm,
TO KOI(OPOULUMEHT YCUNEHURA Kackana
ysenuuutes o 200. K coxanenuto, npu
3TOM NoMexa ocnaburcs Bcero NuLLL B
16 pas, HO B MOEM CIydae 3Toro okasa-
nocb BNONHE [OCTaTouHLIM. Takum 06-
pa3oM, BbIGop HoMUHanoe R4 n R5 —
3T0 HensBexHelh KOMNPOMUCC MEXay
BbICOKUM KO3 (DMLIMEHTOM YCUNEHNA U
CTeNeHbIo NOAaBNEHUS NOMEXN.

B namnoBoi# TexHUKe, y4UTLIBas Or-
pPOMHOE BHYTpEHHee CONpOTUBNEHWE
namnel, 3Ta cxema ycnewHo pabotana
npakTuyeckn ¢ nobeiMn aatumkamu. Ho
B TPaH3MCTOPHOM TEXHUKE AaHHan cxe-
Ma xopoluo paboraer TonbKo ¢ Aaryu-
Kamu ¢ mansiM BHYTPEHHUM CONPOTUB-
nexsvem. B cnyyae npumeHeHus none-
BblX TPaH3UCTOPOB 3TO OrpaHuYeHue
MOXHO INerko NpeofoneTh.

3pdekTBHOCTE NOMExonogasneHns
nerko npoeepseTcs Tak. Ecnv npu npu-
KOCHOBEHWUU NanbLeM KO BXOAHOMY KOH-
AeHcaropy C1, BMECTO rpoxoTa B AvHa-
MUKaX 3BYYMUT Ta XK€ My3blKka, 3HauwT,
cxeMa HacTpoeHa [OCTaTOYHO ONnTU-
ManbHo.

KoHeuHo, Takoi cnocob BknoYeHUs
TPaH3UCToOpa YTO-TO YNyudLWaEeT, YTO-TO
yXyAwaert, Ho faHHasn cxema npuobpe-
TaeT cpasy iBa BbIUIPLILLIA: OT 3MUTTEp-
Horo noBTopuUTEns oHa 6epeT cTabunb-
HOCTb NapameTpoB, a OT CXeMb! C 06-
LM IMUTTEPOM — BLICOKUIA KO3 U~
LUMEHT ycuneHus curHana. [laxe ogHo
3TO 3aCNYXMBAET BHUMaHUS.

B.XXBAHOB,
r.Kospos, BnaguMmnpckoi oon.

M3MEHEHVIe hasbl HECKOMNEHCUPO-
BaHHOW COCTaBNAIoLLER NO3BONS-
€T AOCTUYbL CHUXKEHNS Upyn,c Ha BLIXO-
e ycunurens, Cogepxallero v apyrue
Kackafbt, HO TONbKO NPU TWaTeNbHOM
noa6ope TMNOB TPaH3UCTOPOB, KO3t~
LIMEHTOB ycuneHus kackaaoe u ap. Oue-
BUAHO, YTO MeTog CHUXeHUs Upgux €
nomotyeo Ry 6onee rmbok v npocr.

Kpome paccMoTpeHHOro Bhitle 3c-
thekra komneHcauum Up, gux, B YKa3aH-
HOM KacKo4e NPoOUCXOAWT U KDMNeHCa-
LMs HeNUHenHbIX 3hdeKTOB, Bbi3BaH-
HbiX U3MEHEHVEM BeNUUMHBI NPOTEKAI0-
LLEero Yepes TPaH3UCTOpbl Toka. Ecnu
obpasyiowme Kackoa TPaH3uCTopbl Me-
toT BnNuskne NapameTpbl, TO MUHUMYM
MCKaXXeHWUN, Kak U MuHuMym U, g, Ha-
6niogaercs npu paeeHcTBe ToKOB. Of-
HaKO 3TO SOCTOMHCTBO Kackofa Nposie-
NRETCs NULb NPY Er0 HECUMMETPHUYHOM
BKIMIOMEHUM, 8 B CUMMETPUYHOM Npeja-
BbIXOQHOM Kackafe u 6e3 Toro npouc-
XOAWUT aHanorMYHoe BbLIYUTaHNe BHOCH-
MbIX PasHbIMU ero NneYamMm YeTHbIX rap-
MOHVIK,

[na cpasHenus, Ha pyc.15 (BapuaHT 1)
npvBeAeHb! 3aBUCUMOCTU U gy, M3ME-
peHHble B U306paxeHHOW Ha puc.146
cXeMe [0 U nocrie KoMneHcaumum (KoM-
neHcaLuio MoXxHo NpoBoauTb NUbGo B
nepeomMm, Nnubo BO BTOPOM Kackage).
Ecnu B n3obpaxeHHo Ha puc.146 cxe-
Me TpaH3ucTop VT2 3aMeHuTb cocTas-
HbIM, TO ee NUHEWHOCTb NPeB3oVaeT
NUHENHOCTL “crioMaHHoro” Kackoga nNpu
ero UCNonbL30BaHUM B CUMMETPUYHOM
pexxuvme. Eule nysuive pesyneratel go-
cTuraoTcs npu 3ameHe v VT 1 nubo kac-
kogom O3-0OB (puc.15, sapuant 2),
nrMb0o CoCTaBHbLIM TpaH3UCTopoMm. Takasn
MoauduLmMpoBaHHas cxema (¢ Ry) no
BCEM NapameTpam NpeBocXxoauT “crio-
MaHHBIR” K2CKOA U B HECUMMETPUYHOM
pexvme Npy NPUMEPHO OQUHEKOBOM UX
CNOXHOCTU (B Ka4eCTBE UCTOYHUKa
ONOPHOIo HanpPsXXeHW B ITOM Cryyae
MOXHO UCNONb30BaTh HaNpsKeHWe Nu-
TaHus OY, koTopoe 06bivHO cTabunman-
poBaHo).

KpaiHe HU3KOW yCTOMYMBOCTLIO K
Unyni.c OTNMYEETCH yeunuTens, cogep-
Xawmn cocegHue Kackagbl yCUNeHus
No HanpsXeHuio, BLINONHEHHbIE Ha
TPaH3UCTopax OgHOro TUNa NPOBOAU-



CXEMOTEXHUKA
OABYXTAKTHbIX

(OkoHuaHue. Hayano B NN4-9/03)

MOCTY (UCKNOUeHWe CocTaBnsiioT and-
dhepeHunanbHbie Kackagbl), T.K. B 9TOM
cny4yae WCTOMHWKOM CurHana gnst BTo-
poro Kackafa siBnseTcsi NageHve Hanps-
XEHUS Ha TPaH3NCToPEe NepBOro Kacka-
4a, a K HeMy NpuKNagbIBaeTCs NoyTH
BCst aMnnntyaa Upynee. 3A€CH Nogpa-
3yMEBAETCS, YTO Kackafbl BbiNONHEHb
nnbo Ha BunonsipHbIX, NMMGo Ha none-
BblX TPaH3ucropax ¢ “neHToaHbLIMU” Bbl-
XOAHbLIMW XapaKTepUCTUKaMH.

MoneBblie TpaHancTopsl € “TPUOAHLI-
Mu” BAX obpa3sylor oc6ocobneHHyto
rpynny. Ecnu TpaH3ucTop ¢ “neHtoa-
Hbeimu” BAX B kackage ycuneHus no
HanpskeHuto Beaet cebs No oTHolue-
HUIO K UCTOUHUKY NUTEHURA Kak Yynpas-
NSEeMbIA BXOQHBIM CUrHanoM NCTOYHUK
TOK&, 1 NPy ATOM Upynyc NpUKNagbiea-
€TCS1 K TPaH3UCTopy, TO TPaH3NCTop ¢
“rpuogHbiMy” BAX — kak ynpaensie-
MbI# UCTOYHUK HanpskeHus (ctabun-
nMTpoH), & Upyn,c NpUKNagHBaeTcs B
3TOM CIy4yae K Harpyske.

Cnepnyet pasnuyarb NoBegeHye Kac-
Kaga No OTHOLLEHWUIO K Harpy3ke v No
oTHowtenuto K UMM, K npumepy, aMuTTep-
Hbli NoBTOpPUTENDL Beaet cebsi kak uc-
TOYHWK HaNPsHXeHUsi NO OTHOLLEHWIO K
Harpy3ke v Kak UCTOYHWK TOKa NC OTHO-
weHuio K UMM, 1.e. namenenve Hanpsixe-
HUS NUTaHWUsi SMUTTEPHOFO NOBTOpUTE-
Nsi NOYTV He BNWSIET Ha NPOTEKaIoWnn
yepes Harpysky Tok. XoTsi guHaMuyec-
KOE CONpOTUENEHUE NCTOKOBOTO NOBTO-
pyTens Ha TPaH3ancTope ¢ “TpuogHbLIMKU”
BAX no otHoleeruio k UM noeebllaeTcs,
HO OCTaeTCs JOCTaTOYHO HU3KUM C TOY-
Ky 3peHust ero ycTonumeocTy K Upyppc.
MpumensaTL Takve TpaHancTopbl cnegy-
€T TONbKO B Kackagax, NMTaeMbiX OT CTa-
6Unn3MpoBaHHOrC UCTOMHKKE, NWbo B
COCTaBe CroXHbIX A3, OXBaYeHHbIX IMy-
6oknMu MectHbiMn OOC no Toky, Ha-
npumep, B kayecTee VT2 B n3obpaxeH-
HOW Ha puvc.12a cxeme, ¢ 0bsi3aTenbHbIM
NpUMeHeHveM B Hel B kayectee VT1
TpaH3aucTopa ¢ “NeHToaHbIMKU” XapakTe-
pUucTUKamu.

Mockonbky namexeHve Ky, B 3aBucu-
MOCTV OT pexxuma paboTbl kackaga ceu-
OETENLCTBYET O Hanuuuuy B Kackage He-
nVHenHbIX 3 eKToB, @ NOCTOSHCTBO
Kyn — O CHWXEHUN 3TON HENMHENHOC-
TV, HanpaeneHHble Ha crabunuaauuio

Kyn MEpbI 0BHOBPEMEHHO NPUBOAAT U K
NOBLILLEHWIO TMHENHOCTY Kackaga. 3T1o
COBNaaaeT ¢ OCHOBHLIM HanpaBlieHNeM
COBEPLLEHCTBOBAHUS CXEMOTEXHUKW
YM3Y4.

Ecnu Ky, xackagos npegeapytensHo-
rO ycunenusi No kakoi-nnbo npuumHe
NOBLICUTb HE YA3ETCSH, TO UX Cnegyer
3al4mLLaTb OT BO3AENCTBUR NyNbCauni.
AnbrepHaTueoi ctabunnavpoBaHHoMy
N, ans peanuaauuu kotoporo Tpeby-
eTcst Hannuue B TpaHccopmarope [o-
nonHUTENbHLIX 0BMOTOK, MOXET CTaTtb
gononnutenbHblid UMM, avoaHbiil Moct
KOTOPOIC NOAKNIOYAIOT K TEM e 06MOT-
Kam TpaHccopmartopa, YTO ¥ OCHOBHOW
MOCT. XOTS BBEAEHNE AONCNHUTENLHO-
O UCTOYHWNKA W YCTIOXKHSAET KOHCTPYKUNIO
yCUNWUTENS, 3aTO NO3BONSET CHU3UTb
Tpeboeanus k UM BLIXOBHOIO Kackaaa,
YTO MOXET [aThb AaXKE BbIUIPLILL B CyM-
MapHO BENWUNHE EMKOCTW HaKONUTENb-
HbIX KoHZeHcaTopoB oboux UM npw
ynyuLLIEHUW KABYECTBEHHbIX NOKa3artenen
ycunuTensi.

Ha ocHoee npuBegeHHbIX hakToB
MOXHO ONPERENUTL, YTC KO3 DULIMEHT
yCuUneHusi N0 HanpsXXeHWUIo Kackagos
(yctonumebix K Upynpc) € MuTanuem ot
HecTabunnanpoBaHHOIO UCTOYHWKa AoN-
XeH BbITb BonbLLe eguHULbL, HO HE Npe-
ebilarb 50...100. C ogHOA CTOPOH®I,
3TO NO3BONSIET NUTaTL OCTanbHbIE Kac-
kagbl YM3Y or ctabunnanposaHHoro uc-
TOYHWKE, NOAKNIOYEHHOTO K OCHOBHOMY
HecTtabunmanpoBaHHOMY, a C Apyroh —
CHV3NTL YPOBEHb NyNbCauni B BbIXOS-
HOM curHane, NOCKONbKY OHY Nponop-
yMoHanbHbl KO3 hUUMEHTY yCuneHus
aTux kackagoe. KpoMe Toro, 3T¥ Kacka-
Obl no otHoluenuto K UM gomkHbl Npuy-
bnvxartbcs K uaeanbHOMY WUCTOYHUKY
TOKa, YTC MOXET OblTb 4OCTUTHYTO Kak
NPYMEHEHNEM COOTBETCTBYIOLLMX TUNOB
TPaH3UCTOPOB, Tak ¥ CXEMOTEXHUYECKN-
My NpyemMamy.

METOAWKA HACTPOMKMU

KOMMNEHCHWPYIOLWKUX LIETIEN

B ABYXTAKTHOM YCUNUTENE

MepBLitt cnocob Tpebyer Hanuuus
ocumnnorpacda. N3 bnoka nutanvs Bbl-
navealoT ABa AMOAA, COEAWHEHHbIX C
oaHo# 13 0BMOTOK TpaHcgopmaTopa.
Mpwu atom Bnok NuTarusi NpeepallaeT-

Cs B OQHONONYNEPUOAHLIA BbINPAMU-
Tenb, a Nynbcauny NONOXUTENbBHOIO Y
OTPULETENBLHOTO NCTOYHUKOB OKa3blBa-
HOTCS COBUHYTLIMW OTHOCUTENLHO pYr
Apyra Ha NonoBvHy Nepuoaa NuTato-
wero HanpskeHusi. [ins NoBbilLEeHuSs
ypoBHs Upypyc CNEAYET 38MKHYTh pe-
3UCTOP, YCTaHOBIIEHHbI MEXAy UHBEp-
TAPYIOLLIMM BXOAOM YCUTIUTEDNS Y KOp-
nycom, nnbo ycTtaHoBUTL Mexay yka-
33HHbLIMW TOYKaMy KoHgeHcartop (pa-
30MKHYTb Netnto OOC no nepemeHHon
cocraensiolen). OgHOBPEMEHHO Xe-
narensHO BPEMEHHO YBENUUWTbL TOK
NoKOs BLIXOQHOrO kackaga. Mexay
aMUTTEPEMY TPaH3UCTOPOB NpeaBbI-
XOAHOrO Kackafa v KopnycoMm ycTaHas-
NVBAIOT Pe3NCTUBHLIE LIENOYKM, COCTO-
filne 3 NOCNeAOBATENbHO BKMIOYEH-
HbiX peauctopa 100...200 kOm v no-
TeHymomerpa 1...5 MOm. BpaweHvem
NOTEHUNOMETPOB A0BNBaIOTCS MUHK-
ManbHOIo YPOBHS NyNbCauuni Ha BLIXO-
e Kak OT NONOXWUTENbHOro, TaK 1 OT OT-
pULATENbHOINO UCTOYHWKOB Hanpske-
Husi. 3anoMuHaIoT NNEYo, B KOTOPOM
nony4eH nyylunih pelynerar. YcraHas-
nueatoT B UM HegocTaowwe guoabl Ha
MECTO ¥ HE3HAYNTENBbHBIM N3MEHEH Y-
€M CONpPOTUBINEHWUST NOTEHUNOMETPa
OTMEYEHHOro nneya NbLITalTCsl CHY-
31Tb Up gux 80 MUHUMyMa. Ecnu aTo-
ro cgenartb He yAaeTcsl, TO yCTaHaB-
NVWBEIOT €ro B NpeXxHee NONOXeEHue.
ConporveneHve BpEMEHHO yCTaHOB-
NEeHHbIX JENOYEK 3aMepPSIIOT ¥ 3aMeHst-
0T X COOTBETCTBYIOLMMY NOCTOSHHbI-
My pe3vucTopamu.

Bropo#t cnoco6. OH moxer 6uiTh
peanun3oBaH Kak C NOMOLLIbIO OCUUINOor-
paca, TaK ¥ ¢ NOMOLLBIO BOMLTMETPa.
B ycunurene co CKBO3HbIM TOKOM NOKOS
BbIXOAHOIO Kackafia erc ycraHaBnvea-
toT Bnuskum k Hynio. [lanee, Kak w
npexae, ycraHaBnuBalT BPEMEHHLIE
KOMNEHCUPYIOUME PE3UCTUBHLIE Le-
noyku un pasmoikator nernto OOC no
nepemeHHon coctaensitouiein. K Boixo-
4y ycunutensi NogKnioyaloT 3KBuBa-
DNEHT Harpy3ky, &8 Ha MHBEPTUPYIOLLNHA
BXOJ YEpe3 BLICOKOOMHbIN PE3NCTOP
nogatot crabunuanpoBaHHOe Hanps-
XKeHue Takow BenuuyuHbl, YTObbl Ha
BbIXOQE YCUITUTENS YCTaHOBUNOCH Ha-
npsxenve, bnuskoe K NonoBvHe Ha-
npseruss nutanus. C NnoMoLblo co-
OTBETCTBYIOLEro NOTEHUNOMETPE AO-
61BalTCs MWHUManNbLHOIO YPOBHSA
Up sux- Onepauuio NOBTOPSIOT Npy
OPYroi NoNsipHOCTY BbIXOAHOIO Hanpsi-
XKeHus. 3anoMuHaloT Nneyo, B KOTO-
pOM nonyyeH Nyyiumi peaynorar. [Noc-



e 3TOro YCTaHaBNUBAIOT Ha BbIXOAEe
yeunutens Hynesoe HanpsikeHue (BbIC-
TaBnsOT NpexHee 3Ha4YeHUe ToKa no-
KOS} ¥ NOTEHLMOMETPOM OTMEYEHHOTo
nneya, NLITaOTCA CHU3NUTL Ug g

Bropoit cnoco6 HacTpoiikm faeT nyy-
Lre pe3ynbrarsl npy 6onbuiom yposHe
curHana, a Npy ManoM — NepBbIiA, KO-
TOpbLIA M PEKOMEHAYETCH UCNONBb30BaTL
B 6biToBbIX YM3Y.
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ycunurtenei mouwjHoctu. — M.: Paguo u
cBA3b, 1988.

A.NETPOB,
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HA /] CITI-TRARISYICTOPAX

CywecTByeT ABa OCHOBHLIX TUNa
MOLLHbIX NonesbIX TpanancTopos (IMT) ¢
ynpasensiiowmmM p-nN-nepexogomM obbiu-
Hble — ¢ “neHToAHOR" BONLTaMNepHou
xapakrepuctukoi (BAX), v co cratnyec-
Ko uHaykumeir (CUT) — ¢ “rpuogHoi”
CUT-TpaH3ucTopbl HopManbHo (T e. npy
U,,,=0) otkpeiThl. MNpy nogade orpula-
TEeNbHOrO CMEeLLEeHUs) Ha 3aTBOP OHY pa-
6oTaloT Nogo6HO BakyyMHOMY Tpuoay v
noaromy 6e3 kakot-nubo OOC vMeloT
Manoe BbIXOQHOE CONPOTUBNEHWE
(Rebix=1/Se). OBbIMHO OHO cocTaBnser
nonv oma. KeagpatvyHas nepeaaroy-
Hasn XapaKTepucTUKa TakuxX TpaH3nucTo-
POB C AOBOMNBHO NPOTSXEHHLIMU NUHEN-
HbIMY y4acTKamMu NPUBOAUT NOYTH K NON-
HOMY MCHE3HOBEHWIO YETHbIX FAPMOHUK,
a NpuMeHeHVe ABYXTAKTHbIX cxeM obec-
neynBaeT NoAaBnNeHNE N HEYETHBIX rap-
MOHUK KO3hhULIMEHT rapMOHUK OMEHB
Man gaxe B 0TCyTCTBUE BHeluHen OOC,
HabnopaeTcs GbICTPLIN cNag aMnnuTy-
Abl BLICLLMX FapMOHKK, NPUCYLLIUA NaM-
nosbiM cxemam. Euie ogHo 4OCTOMHCTBO
CUT — npekpacHas TemnepatypHas
crabunusarus

Mpu nonoxurensHoM CMeweHn Ha
ynpasnstouwemM anekrpoge, CUT caktu-
4YecKu npespalyaercs B 6unonsipHbin
TpaH3ucTop. bunonsipHein pexvm pabo-
Th! NO3BONAET NOMY4UTL MEHbLLEE R, Ha
HauanbHOM yqacTke BAX, Ho BepeT k pes-
KOMY CHXKeHMIO BLiCTpoaencTensg n3-3a
HakonneHus B CTPYKTYpe M3BbLITOYHLIX
3apsa0B HEOCHOBHBLIX HOCUTENEA.

MpomebilneHHocTb cTpad CHI Bhinyc-
kaeT CUT ToneKo ¢ kaHanoM n-tuna.
Bri6op 3apy6exHbIX TpaH3MCTopoB 3To-
ro KNacca TalKe BeECbMa OrpaHuyeH.
Kpome Toro, Takue TpansuncTopbl Tpeby-
10T cneyuvanbHbIX CXeM CMelleHus,
obecneunBalowmx ux aanmpaHume Ao no-
Aa4n HanpsXKeHUs NUTaHUS Unu 3agep-
XKU Nogavm CTOKOBOrO NUTaHUS.

B HacTosee Bpemn Gonblue pacnpo-
CTpaHeHbl 06b1vHEIE MAM-TpaH3ncTopLI
Mpeanaraemei ycunurens paspaboran
Ha 6a3e UMEHHO TaKUX TPaH3MCTOPOB U
ABNSAETCA MOAEPHU3MPOBaHHLIM Bapu-
aHToM YM3Y u3 [1]. Bnarogaps vHTer-
patopy B OOC ycunutens UMeeT Manoe
BbLIXOAHOE CONPOTUBINEHWE Ha UHbpa-
HU3KUX 4aCTOTax U Ha NOCTOSIHHOM TOKe.
N3-3a Hernybokoit OOC, oxeBaTbiBato-
LLEN BLIXOQHOR KacKkag, BNUSHWUE TPOM-

KOroBOpUTENS Ha BbiXxog YM3Y muHu-

MansHo. VickaxeHus npv neperpyske

HOCSIT MOHOTOHHbIN XapakTep
OcHoBHble xapakTepuctuku YM3Y:

BrixogHas mouHocTs, BT 100
Aunana3soH Bocnpomn3BoavMbiX
yacror, 'y 5...150000
KoahuLmMeHT rapMoHUK

(B nonoce 20 . 20000 I'y), %,

He Gonee 0,5
BxogHoe HanpsixeHue, B 1.0

Cxema ycunuTens npueefeHa Ha
puc.1. Yeunutens — UHBEPTURYIOLLWRA, U
COCTOUT U3 [IBYX KBCKa10B, OXBaYEHHLIX
MecTHeIMU OOC. o NOCTOSHHOMY Ha-
nNpskeHuto ycunutenb oxeaded OOC ¢
noMolLLIbio UHTerpatopa Ha DA2. MepBoin
Kackaj BbINonHeH Ha BuiIcTpogencTByto-
LeM onepauMoHHOM ycunutene Tuna
K140yQ11 (KP140YLQ11, KP140Y[[1101)
no HerHeepTUpytowen cxeme Koadbgou-
LMEHT ycuIeHus Kackaaa 3aBucuT OT
HomuHanos R3 u R19 Ha tpan3ucTo-
pax VT1, VT2, VT5, VT6 BbinonHeH nNa-
pannesnbHbIA yCUnuTesb CO CXemoi cMe-
weHus Ha R5, R6, VD1, VD2 1 reHepa-
TOpax Toka Ha VT3, VT4. Nog6opom R9
MOXHO A06UTLCH Tak Ha3bIBEEMOTO pe-
xuma “Non-switching amp”, T.e. pexu-
Ma 6e3 oTCeuKU BbIXOOHLIX TPaH3UCTO-
poe Ho 3paeck ecTb ONacHOCTL BO3HUK-
HOBeHUst 60NbLUMX CKBO3HbLIX TOKOB.

Bbixo4HO Kackag BLINONHEH Ha TpaH-
3uctopax VT7, VT8, oxBa4eHHbIX ABY-
mMa netnammn OOC: napannensHon OOC
no Hanpsxeruio — yepe3 R10.. R13 u
nocnefoBarenbHOM — No TOKy — Yepes
R14, R15 OOC no Hanps»eHuto pac-
cumtaHa Takum obpasom, YTO BbIXOA-
Hble TpaH3uCcTopbl paboTtakT NpakTu-
yecku 6e3 oTceukn Toka Ha puc.2vu 3
nokasaHbl oOcLMNNorpamMmMbl Hanpsixe-
HURA Ha 3aTBOPaX BLIXOAHbIX TPaH3UC-
Topoe [MWTaHve NpegBapuTEnbHOIO
kackaga — *15 B, nostomy oTtnagaer
HeobXxoAUMOCTL B 3allMTe Nepexoaos
3aTBOP-UCTOK NONEBLIX TPaH3UCTOPOB
(npegenbHe aonycTvMoe HanpsikeHue
— +20 B). TepMocTabunusaumio kacka-
na obecneuvsator anoau VD1, VD2, sie-
NAIOWMECS SNEMEHTaMU CXEMBI CABUIa
YPOBHSI.

Hetanu v koHcTpyKuMa TpaHcdop-
Martop 6noka NuTaHus XenatenbHo Bbi-
NOnNHUTL Ha TopouZanbLHOM MarHUTo-
npoeoge (ANs cTepeoycunuTenst — Ha
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AByx TpaHcchopmaropax). Mexay nepeuy-
HOW 1 BTOpUYHOM 0BMOTKaMy HamaTbiBa-
€TCS B OIVH CINov 3KkpaHHas obMoTka npo-
Bogom M3 ©0,4 mm, oavH ee BbIBOA
3azemnsieTcst. JQuoaHbIA MOCT Y KOHAEH-
catopbl thunetpa (He meHee 10000 mMxd)
XenatenbHo pasmMecTUTb Ha MUHUManb-
HOM paccTosiHwWm oT Nnatbl YM3Y (Mox-
HO NpsiMOo Ha He). MpoBoaa BTOpUYHOR
oBMOTKV NOABOAST K NNaTte B 3KpaHe,
Lnst MuAMMU3aLmMn aMnMTygHON Mo-
AynsLmUY 3ByKOBOTO CUrHaNa Nynbcauusi-
MW UCTOHHWUKE MUTAHWS, B HEM XKenartesb-
HO ucnonek3oearh [-06pa3Hbie LC-buns-
Tpbl. Apocceny (hvnsTpoB MOXHO BbINON-
HUTb Ha cepaednvike LWJNIM25x32 vnu
aHanorM4yHoM ¢ 3a3opoM 1MM. OHu Ha-
MmatbiBatoTcst nposogoM M3 30,69 mm
[0 3anonHenvs kapkaca. KaTtyuka wh-
AyKTvBHOCTM L1 HamoTaHa npoBogoMm
20,69 MM, BUTOK K BATKY (A0 3anonHe-
Hvs1), Ha peaucTope R18 (MIT-2).
DOvoawl VD1, VD2 3akpennstoTcst Ha
TENNONpPOBOASLIEN NacTe Ha paguaTo-
pax BbIXOAHbBIX TPAH3UCTOPOB (MOXHO —
noa wanbon KpenneHUs BbIXOAHbIX
TpaHaucTopos). B kauectee VD3, VD4
MOXHO 1Cnonb3oBaTth nobbie ceeToau-

I1758A +50B (U1} +He [0 e,
R10 220 s . Ve [ EISE
T k15224 Y- KI522A
-508(U1)
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VT1, VT3 KT6TM4B(E) o

VTZ, VT4 KT1GB(E)

OAbl KpaCHOTO CBEYEHUS, Hanpumep,
AN307A(B). Tpanauctopel VT5, VT6
XenaTtenbHo cHabauTb bnaxkamu-Ten-
nooTeoaamuv. Monesble TpaH3ucTopbl —
Munckoro MO “UHTerpan’”, nx xxenartenb-
Ho nopobpaTk ¢ pa3bpocom no kpyTH3-
He He Bonee 20%. MoponayT v BCUT-
TpaHavcTopbl Tuna KMoasg, Krnoeo. Mox-
HO ucnonb3oBaTh Ntobbie 3apybexHbie
KOMMNeMeHTapHble TPaH3nCTOpbl Nog-
XoAsWed MOWHOCTA 1 A4ONYyCTUMOTO
HanpsxxeHvs (Hanpumep, IRF540 v
IRF9540). Peauctopst R14, R15 — ca-
MOZAenbHLIE, MPOBONOYHbIE, U3 MaHra-
HWHa 1Ny KoHcTaHTaHa 20,4 . 0,5 mm.
C uenblo MUHUMU3ALUY UX Napa3UTHOR
VHAYKTYBHOCTY OTPEe30K NpoBo/Aa (OKono
10 cm) cknaabIBatoT Nononam ¥ MoTatoT
¢ warom 1,5 MM Ha onpaBke J4 MM,
HanaxuBanue. CHayana BbICTaBnNs-
0T TOK MOKOSi ¥ CUMMETPUPYIOT NIeuv
BbIXOAHOTO Kackaaa no nocTOosHHOMY
TOKy. Insi 9TOr0 pa3pbiBatoT CBA3L MEX-
Ay Bbixogom DA1 v 6azamu TpaHaucto-
pos VT1, VT2 (B nnate cTouT npegyc-
MOTpETb TEXHONOTUYECKYIO NEPEMbIYKY)
Y BpPEMEHHO coeAvHsItoT 6a3bl TpaH3uc-
TOpoB ¥ Bbixoa YM3Y ¢ “obuwivm nposo-

aom”. Oevxkn peanctopos R5 v R6 BbI-
BOASATCS B NONOXEHWE, COOTBETCTBYIO-
Liee MUHManNLHOMY ConpoTuenenvio. B
CTOKM BbIXOAHbIX TPaH3UCTOPOB BPEMEH-
HO BKIIO4EHOT NPOBONOYHbLIE PE3UCTOPBI
no 10 Om mouwHocTtbio 10...25 BT. U3-
Mepsis NaieHue HanpsHKeHUs Ha HUX,
BbICTABNSAIOT HEOGXOANMbIY TOK MOKOS.

BoccraHasnusaloT cBA3b 6a3 VT1,
VT2 ¢ Bbixogom DA1, cHumatoT “3ako-
poTKY” C BbixoAa v ybexaatoTces, 4to Ha
Boixoge DA1 B oTcyTCTBME BXOQHOMO
CVTHana NocTOsHHLIM ypoBeHb Bnnaok
K Hynto. [Mpn HeobxoanMOCTY ero akky-
paTHO KOpPPEKTUPYIOT OAHVM U3 pe3nc-
Topos R5, R6. Mo nagenvto Hanpsoke-
HWSt Ha& CTOKOBbIX PE3UCTOpax OKOHYa-
TENbHO PErYNPYETCS TOK NOKOS BbIXOA-
HbIX TpaHaucTopog. fllocne 3Toro cToko-
Bble pe3vcTopbl ybupatoTcs.

Mpv HEOBXOAVMOCTY MOXHO MUHVMU-
31poBaTh UCKaxkeHunst nogbopom pesnc-
TopoB R12, R13.

Nureparypa

1. A.MeTpos. 3koHOMWYHbBI% YM3Y ¢
“neHTogHbiM” 3ByKOM. — Pagvomwup,
2002, N9, C.3.



G @000 P.KADAR. Hbim ycurneHvem, Tak Yto gekogep Mo-

RM]I“TEEHA xet paboTarb Npy BXOQHOM curHane
- okono 100 mB.

Ay Ha puc.27 npveenera cxema copmu-

n ; 5 TPAHCTBEHHbEM 3BYK poBatenst npotuBodasHbiX CUrHanos..

Ycvnenve Ha Boixogax A v B — eauHwy-

{(Mpononxexue. Hayano B NN3-9/03) Hoe. OANHaKOBOCTL aMNIUTYAbl BLIXOA-

HbIX CUFHAroB HacTpavBaeTCcsl NOACTPO-
PaccMoTpyM OCHOBHbIE Y3kl AEKOAE-  BXOAHOMO Kackaaa. 310 NPOCTEAWaA CXe-  @UHLIM NOTEHLMOMETPOM.

pa SQ. Ha puc.26 npvBeneHa cxema  Ma C3a3eMIEHHLIM 3MUTTEPOM U 5-kpaT- B 3agauy cxembl Ha puc.28 BxoauT ne-
pEXpECTHOE CMEeILIMBaHne N KOHeYHoe
CyMMUpOBaHue.
15V Puc. 26 100Q Puc. 27 Ha puc.29 npusegena cxema hasos-
+15V 2400 pawlarens ¢ pesvcropamu, Heobxogu-

MbIMV NS NEPEKPECTHOTO CMELINBAHNS
B NepBoM Kanane. MocKkonbKy B 3aaHNX
KaHanax nepeKpecTHoe CMetLMBaHve
OCYWIECTBNSETCH B APYrOM MECTE, 3TH
PE3NCTOpLI B CXeME (hasoBpaLLaTens He
HYXHBI.

CxeMma, npvBefieHHas Ha puc.30, ocy-
WeCTBNSeT CyMMUpoBaHve nocne da-
30BbiX GABYIOB; 3AECH Xe OCYLIeCTBNN-
€TCH TOYHas HacTPOWKa pasHOCTHOrO
L o pos0° cvriana. B 3agHvx kaHanax K aToMy

27kl MOAYNIO NOACOEAVHSIOTCS PE3UCTOPh
180 ANS NEPEKPECTHOIO CMELLNBAHNS.
6,8n ]: ' Bclo cxeMy gekogepa MOXHO OYeHb
25k MNepekpecTHoe
cmemMBanme BLICTPO OTNAAUTL C NOMOLLBIO 3MEKT-

A
B;xx-on

POHHOrO BoNsTMETpa M ocuvnnorpada.

vy
27k
L,1an 100k P LNEKOMEP DOLBY PRO-LOGIC
ZSkI I

Hexopgep Dolby Pro-Logic co3paer

27k yeTblpe KaHana: Tpy (ppoHTanbHble (ne-
BbliA, NpaBbll W LEHTpanbHbIA) ¥ OAVH

ThINOBOW (NpOCTPaHCTBEHHLIN). BBYAY

Puc. 30 ‘ 18M TOFO YTO YMEHblUeHVe guacoHuy Npo-
390M 400k etk 16k 3:M: l 40 Buxon UCXOAUT NPV NOMOLLM SMEKTPOHHBIX Lie-

- —C— al; ° nen (akTVBHan MaTpvLa OCYLLEeCTBNAET
NpUMWUTUBHBIN aHanu3 Npaso- U NeBoc-
TOPOHHWUX CUrHarnoB), “Bpems Ha pasgy-

L, MblBaHve” TaKoBO, YTO 3BYKOBbI€ CUrHa-
150k nbl C NepegHero ¥ 3agHero Hanpasne-
HYA “Haesxator” gpyr Ha apyra. MNomu-
MO BCErO NPOMEro, 3TO ABMAETCH NpU-
130k YMHOW TOrO, YTO [aHHas cucTema He
npyMeHuMa (MM NPYMEHNMa O4Y€Hb Or-
paHvW4yeHHO) AN co3aaHvs paguonoc-
TaHOBOK.
Puc. 31 PV —— Ha pwuc.31 nokasaHa CTPYKTYpHas
) YpoBHA cxema gekogepa Dolby Pro-Logic. Kpo-
NeBbik e ———— = —— — esurit Me 3MEeKTPOHHOW MaTpyiubl, Mbl BUANM
exa HacTpoitka H e « BEXOA o TaKKe popmupoBaTenb CUrHarnoBs cpea-
- X OMMYTaTO
Mpacsii | pomsa : ﬁ:‘,:‘;’:.;“ Cpemmif pexmon o lcpemmi Hero KaHana. ¥ Hero ectb Tpy pexvMa
cpegnero =4 . ~ «
L —a] potnn ; fipasti %% « |Ipase pa6£n::. I'levabM 13 HUX — “HOpMarb-
I S [Tpoctpan- HbIA", KOTOPbIA pEKOMEHAYETCH NpUME-
L 53 2 |cTBennuin -
- ———— -~ =a = [0 HATb ANS rpoMKoroBopuTenei Hebons-
S HIoro pasmepa. AToT BapnaHT BCTpeda-
lenepartop ] % ::':- - Lié P P P P
“pOSOBOTG” g2 || 58 LLIE3E, €TCH yYalle BCero, NOCKONbKY pa3mec-
Lyma §g 1S Fiax TUTb CPEAHUIA U3nyYaTernb He CIULIKOM
= P~y P
HaCTpoK1 SE | = £5¢e8 npocTo.

{MpopomkeHue cnepnyer)
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[EHEPATOPbLI 1 NMPUEMHUKA
OBYXTOHAIIbHbIX CUTHAIOB

(MpononxeHue. Hayano B N9/03)
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H €CKONbKO WHOE Ha3HauyeHue y
mukpocxem reHepatopos DTMF-curHanos
EFG7189/91 ¢d.SGS-Thomson (puc.5) 1
HT9200A/B ¢.Holtek (puc.6). Oba reHe-
paTopa ynpaBnsalTCs MUKPOKOHTpoMne-
pamu Yepe3 napannencHoi (EFG7189,
HT9200A) nnu nocnegoBatenbHbIA
(EFG7191, HT9200B) uHTepdeicht.

Ha BxofgHble TpuirepHble CXembl C
dukcaunen NnoaaTCA Noruvyeckme cur-
Hanbl rekcageumMmansHoro (lWecTtHagua-
TUPWUYHOTO) Kofa, KOTopLIE YNPaBNSAT
NporpaMmMmupyeMbIMy ENUTENAMY Yac-
TOTbl KBAPLEBOIO reHepartopa. CyeTtun-
KW NOACHMUTBIBAKOT YUCNO NepuoaoB B
BEpXHEW U HWKHeW rpynnax, a uudpoa-
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HanoroBble nNpeobpasosateny Gopmu-
pYHOT HEOOXoaAWMbIE 3HAYEHUS 4acToT.
Yepes ycunurens-cymmartop DTMF-cur-
Hanbl NocTynawT Ha Bbixoa 13 (14). B
MUKpOCXeMax reHepupylotcs 16 AByxTo-
HanbHbIX ¥ 8 OQHOTOHANBHBLIX CUTHANOB.

MpocTenwnin npyemMHuk-Aewndpartop
OBYXTOHAnbHbIX CUTHANOB MOXET BbiThb
NOCTPOEH Ha WHPOKO pacnpocTpaHeH-
Hbix UMC ToHanbHoro Aekoaepa LM567
(cTpyKTypHas cxema u NoaknyeHue
MukpocxeM LM/NE/SE567 — puc.7).
37a MuKpocxeMa — camas npocTas u
Aewerasn cuctema GAMY ¢ knroveBbIM
YCTpPOWCTBOM Ha Bbixoae, cpabaTtnuiBak-
LIMM MpW 3axBaTe BXOAHOIO CWrHana
netnein ®AMY. CipykTypHasa cxema
LM567 BkniouwaeT ycunutens, ynpasns-
eMbii HanpsbkeHuem, RC-reHepaTtop
(I"'YH) ¢ BHEIHYMY YaCTOTHO-33a0LIY-
MU aneMeHTamMu, Ha3oBbIV KOMNapaTop
(PK), dunbTp HKHUX YacToT (PHY),
TPaH3UCTOPHBIYA KNioY yripaeneHus (KY).

Mpwu riogaye Ha MUKpOCXeMy NUTaHUs
HauyuHaeT paboTtate RC-reHepartop Ha
yacToTte cBo6oAHbIX konebaHun fo, KOTo-
pas ofpefnensietcs peaictopamu R150,
R151, RV103 u kohgeHcatopom C140,
noaknNYeHHbIMY K BoiBogaM 5 v 6. Ha



j Bbixoge KY (BbiBog 8) ripucyTcTByeT B
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v[_C}i l f—{:}—« i rudeckun “0”) Ha ucrnonHUTenLHoe yCT-
—— POWCTRBO.
TTT —&] 5 Cxema ripueMHuka-gelundparopa,
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TOMeEHCKOW obn.

Mpeanaraembii npubop uamepsier
ANUTENLHOCTL UMNYNBLCOB U NOKAa3bLIBa-
€T NoCNeaHIo Lndpy B HOMepe.

3aBofckue aHanoru BecoM o1 5 ao
19 kr cobpaHbl Ha pene, HAVKaunus —
CTPENOYHbIN NpUBOpP ¥ NaMNoYKU.

MpuHuun gecrens npubopa — 06-
paTHbil LpOBOMY HACTOTOMEpY, TO
€CTb KanubpoBaHHLIMU UMNYMNbCamu
(u3BecTHON ANUTENBHOCTW) 3aNONHAET-
€Sl HEU3BECTHLI NPOMEXYTOK BpEMEHU
{umnynie). YTobbl uamepeHue NPonCxo-
AVMNo B MuNnucekyHaax, AnuTensHoCTbL
KanMBpoBaHHLIX UMINYNBECOB YCTaHaBNK-
BaeTcs paBHOW 1 Mc (YacTora reHepa-
Topa pasHa 1000 INy). KeapueBbix pe-
30HaTOPOB Y MEHs1 He 6bIM0o, Aa U 0Co-
6as TOUHOCTb 34ECh, NO-MOEMY, He HyX-
Ha. MoaToMy 3apakLunii reHeparTop co-
6paH Ha anemeHTax DD2.1, DD2.2
(pmnc.1). “MuHyC™ cxembl — HYXHa Ha-
CTpOWiKa reHeparopa fno YacToToMEpY.

Tak Kak s cobupan npubop Tonbko
AnsA HacTpoiku komnnekTos PCIO ATC,
TO pa3BA3kK Mo Bxoay Het. Ho ato ro-
NpasuMo — pa3ssA3Ky CXeMbl OT Lenew
ATC MoxHo obecneunTtb, NpUMEHUB
6nok nuTaHusa Ha 15 B or ceTu.

Ha VT1 BeinonHeH BxoaHO#! cornaco-
Barens. VD1 3awuwgaer ot npobos ne-
pexop B-3 TpaHauctopa VT1 npu oTpu-
tuaTtensHOM HanpshxeHuu Ha Bxoae, R1
orpaHuumnsaeT BxogHow Tok. [pu Takom
BKMIOYEHUN HEBAXHO, ecTb Nu Bpockn
HanpskeHust Ha Bxoae npubopa. 3awn-
Ta oT apebesra KOHTAKTOB BLINOMHEHA
Ha R5, C4 nanemenrax DD1.2v DD1.3.
7=0,7R5-C4 ponxHa 6biTb 60nblue npo-
pomkurentLHOCTN Apebeara KOHTaKToB U
MeHblUe ANMUTEeNLHOCTU CaMoro KOpOT-
KOFO M3MEPSREMOFO MNYnbCa.

Yacrora 3apatoulero reHepaTtopa Tou-
HO ycTaHaBnuBaercs peanctopom R8.
[MNpu nonyu4eHUn OTKPLIBAIOLLEFO YPOBHS
“1”" c anemenTa DD1.4 knou DD2.3 npo-
nycKkaer uMnynbcbl ¢ reHeparopa Ha
cueTunkmn-fewndgparopot DD4...DD6.

MHankaTopsbi HL1...HL3 nokasbiBator
ANNTENLHOCTL NOCNEAHEro UMNynbLCa.
Llenouka R9-C6 obecneuunsaer cbpoc
npu BKNOYeHUU nutanus, DD2.4, DD3.1
v R11, C8, DD3.3, DD3.4 — o6Hyne-
Hue nepeg cyetoM. OnemeHThl DD3.2...
DD3.4 n C9, R12 nponyckalor nepsbiit
umnynec cbpoca Ha cueTumKk-pewndpa-
Top DD7, a ocranHble orcekaloT. B pe-
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aynerare DD7 cuuraer konuuecTso UM-
nynbLcos, KOoTopoe oTobpaxaercs Ha




HL4 (1...10 wmnynbcog). Mapa-
z OmmO '@» MeTpbt R12 1 C9 AomkHbI BbiTb
Takumu, 41066l T=0,7R12-C9
6bina pasa B 2. .3 6onbule nay-
3bl MeXAy MMNynbcamMu B ce-
pun Lienouka R1. .R5 (A1) ra-
CUT NULIHee HanpsixeHue ATC,

C5

Puc. 2

R8

X1.3

R6

C3

X1.2

DD2

v
C1

VD2

X1.1

(-]
o VD3...VD5 — crabunusatop
Hanps)XeHWUs Hakarna UHANKaTo-
Q pos. [ins yMeHbleHns notpeb-
§ NAeMOFO TOKa HUTK HaKana UH-
OVKaTopoB BKNKOYEHE! Noceao-
BatenbHo-NapannensHo. VD6 1
VT2 — crabunusartop Harpsixe-
HUA NUTAHUS MUKPOCXEM U WH-
OVKaToOpOB.

3apaoumii reHepartop nyule
BbINONMHUTL Ha K176J1E5 wnu
K5611E5, Tak kak reHepartop Ha
K1761A7 wnn K561J1A7 yacto
BblgaeT “rpA3Hbii’ curHan —
YaCcTOTOMED OTKa3blBAETCS Ofl-
penensTb yactory. B cxeme
MOXHO ocTaBuTb ogHy K176/1A7
— DD3 3nemenT DD3.2 TOrga
crneagyet nomeHATs ¢ DD2.3,
“OuncTuT” cUrHan ans yacro-
TOMEPA MOXHO U NOAKNIOYEHU-
em k BuiBogy 3 DD2.3 koHgeh-
catopa eMKOCTbI0 NpUMepPHO
470 no.

KonpeHcatopbi C4, C5 gomk-
Hbl BbITb TEPMOCTABUNBHBIMY,
Hanpumep, Tuna K73.

Mpubop paamMelleH Ha nnarte
205x65 MM (NnoMeLaeTcs B KO-
pobKy OT AOMUHO). NHAUKATO-
pot HL1...HL4 ycTaHoBneHst Hag
MMC DD4 ..DD7. Csepxy 3ak-
penneHbt S1 1 S2, cHusy — X1.

BbliHOCHbIE pe3ucrTopsol
R1...R5 nomectunucs 8 ¢ytns-
pe oT 3ybHoO# uleTkun. Yeptex
neyatHow nnartbl npubopa
NpeAcTaBneH Ha pyUc.2.

Ecnn npumeHuts KBapu,
woHucropst, KK — nonyuut-
€Sl KApMaHHbI NpMBOP, He HyX-
Jatownicn 8 HacTporike. X1 —
rHesgo Cr-3, S1, S2 — Nzk.
VT2 paameryaercs Ha Heborb-
1 $~ WoM panaTtope — Aopaneson
nnactuHe.

C2

VD§
VD4
VD3

R4
D6 VT2

R3

r y
BO3BPALIAACDH K HANEYATAHHOMY
(“PM”, N2/02, C.15)

B cTatbe N.bpsiHueBa “ABTOOTBETUMK C “acammu”, KaK
YTO4HWN aBTOP, NP ANUTENbHOM IKCNNyaTauum yCTpoicTea
n3penka 6LIBaloT 3aBMcaHus aGoHeHTCKoro komnnekTa ATC,
T.€. nocfe cooBbLleHUA BpeMeHn pene CTaHLun He OTIycKa-
eT. [Ins ycTpaHeHust 3Toro Mexay Toukamm “a” v “B” Ha puc.1

km 2 HYXHO BKIHORUTL KOHgeHcaTop 0,15 mkd x 160 B.

A.BYTOB,
¢ Kyp6a, Apocnasckov 06n.

CrpemutensHo Geryliee Bpems yxe
LABHO OCTaBWNMO Mo3agy Te BpeMeHa,
KOr[a, NOXEPTBOBAB WIKOMbHLIMY 3aBT-
pakamu 3a Hegenio, MOXHO Bbino npw-
obpecTn odHy mukpocxemy K174YH4.
lMomHI0, Kak Bo BTOPOW NONOBWHE NpPo-
weawux BOCbMUOECATHIX, 3axoAs B
OAVH U3 MarasvHOB pafivoTOBapoB, Ha
CTEeHOe C HaaAMUCbIo “MUKpOCXeMbl” Ha
NpOTSXKEHUKU HECKONbKUX neT Buaen
TONbLKO ABa HauMeHOBaHus: K122Y111 n
K174YH4b. U Hukakon anstepHaTvBbl!

Ceityac mMopanbHO ycTapesiuas ans
npumeHenvs B YM34 mukpocxema (no
KaQuyecTBY 3ByYaHWUA YXe 3HauYuTenbHo
yCTynaeT MHOFOMUCINEHHBIM UMIOPTHLIM
¥ OTEYECTBEHHBLIM “NOTOMKaM”), YacTo
nexwTt y paguontobureneid MepTBbiM
rpy3oMm.

A noyemy 6bl He NPUMEHUTD 3TY MUK-
pocxeMy ANA NOCTPOEHUa APYrux ya-
noe? 3TO BronHe BO3MOXHO, Tem 6o-
nee, 4TO paguonobutenu yxe aenanu
Takve MorbITKK

Mepen tem kak nowTtu ganbuie, npu-
sedy kpaTkoe onucaHue K174YH4A.

HoMWHaneHoe HanpsixeHwe

nutaHus, B 9 (£10%)
MakcumanbHas BbiIxOAHas
MOULHOCTb, BT 1
MakcuManebHbIt TOK

Harpysku, MA 840

Bepxhsas pabovas vactora, Ky 20

Bxoproe conpoTtvenerne, kOm 10

Ha3naveHwve ebiBogoB UMC. 1 — kop-
peKUUA TOKa NOKOS TPaH3UCTOPOB BbiXoa-
HOFO Kackaaa, 2 — obpartHas cBsiab, 3 —
Koprnyc-tennoorsoq, 4 — 8xoa, 5 —
¢unbTp NUTanus, 6 — BonbT-f06aBka, 7
— “+” HarpshKeHWs! TWTaHuA, 8 — BbIXOA,
9 — " HanpsbkeHus nuTaHua Ha kpuc-
Tanne NMC paameuleHo 16 TpaHaucTo-
pog, 14 pe3ncTopoB U OAWH KOHAEHCATOP

Mepsbit NpyMep HecTaHAAPTHONO Uc-
nonb30BaHWS 3TO MUKPOCXEMb! NOKa-
3aH Ha puc.1. 3aecb oHa paboTaer Kak
reHepaTop UMIYnNbLCOB NPAMOYTrONbHON
copmMbt yacToTorn okono 1 Ny OTtHowe-
HWe ANWTENbHOCTWU BCbILIKV Namnbt K
nayse — 1:3. Yactora Bcnbillek 3aBu-
CWT OT eMKOCTW KoHfeHcaropa C2 v He
MoxeT 6biTb 6onee HeCcKoNbKUX rep.
MakcumaneHbBIA TOK Harpy3kuM aoctura-
e1 0,3 A “Muranka” paborocnocobHa u
Npy MeHbLIEM HaNPsXKEHUU NUTAHUS, HO
TONbKO MNPU CHWKEHUW TOKA HarPy3kM,
vHaue BbixOAHbie TpaHaucTopbl UMC He
6yayT OTKpHIBATLCS MNONHOCTHIO. KOH-
Aencarop C2 xenatensHO yCTaHOBUTL
HenonspHbiA. MeyaTtHaa nnara atoro
y3na npuBefeHa Ha puc.2.



HECTAHOAPTHBIE KOHCTPYKLUUAU HA K174YH4A
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B ycTpoicTee, cobpaHHOM 10 cxeme
Ha puc.3, HanaeHo Bonee cepbe3Hoe
NPpUMEHeHWe 3TO MUKPOCXEME — WH-
BEPTOp MONSIPHOCTU HaNPsHKEHUs1 NUTa-
Hus. Maes B3sTta u3 [1]. bnaropnaps nog-
60py 3NEMEHTOB U ONTUMM3ALIMK CXEMbE
yAanock NOCTPOUTb [OCTAaTOMHO MOLL-
HOE 1 3KOHOMWYHOE YCTPOWCTBO Ha Bbi-
XoAHOE HanpskeHve -9 B npu Toke Ha-
rpy3sku 0o 100 MA.

Ana yMeHblweHua notepb Ha nepe-
KNIOYEHWE BbIXOAHbIX TPAH3UCTOPOB
MMC u cHuxeHusa TpeboBaHui K KOH-
AeHcaropaM 1 AvoaaM vacToTa npeob-
pasoBaHuA cHwkeHa Ao 4 kl'u. Yrobbi
nonyunTs 6oNbiLUA pasMax aMNNuTYAL
MMNynbCcoB Ha Bbixone MMC, BeeaeHa
uens sonbT-Aobaskn VD1-R1-C5. Yac-
TOTa reHepaumm 3asUcuT ot eMkocTu C3.

B pexume xonocToro xoAa Ha BbiBO-
Aax kongeHcatopa C10 HanpsxeHue
nocturaer 17 B. Ha tpaHaucTtopax VT1,
VT2 cobpaH napamertpuyeckui ctabu-
nuaarop Ha Hanpskexue -9 B. KoHaehn-
carop C12 ynyuiiaer gpunsTpaumio Bbi-
XOQHOro HanpshkeHusi. MakcuManbHbI
TOK NOTpebneHus ycTpoicTea — OKONo
220 MA.

[AnA HEKOTOpPbIX YCTPOWUCTB, KOTOPbIM
HY>HO ABYXMONAPHOE NUTaHue, He Tpe-
6yeTcs nonHas CUMMETPUS NUTAIWUX
HanpsxeHuiA. B atom cnyuyae BbixogHoe
HanpshkeHue -5...-8 B MOXHO CHSTb C
KoHgeHcaTtopa C9, ncknums 3a HeHa-
po6roctblo VD2, VD5, C7, C10.

BuiBoAbl GNOKMPOBOYHLIX KOHAEHCA-
TopoB C4, C6, C11 1 NpoBOAHUKK OT
3TUX KOHAEHCATOPOB [0 BLIBOAOB NUTa-
HUS MUKpPOCXEMbI OOMKHbE BbITL Kak
MOXHO Kopoue. [Npu Toke Harpy3aku 60-
nee 70 MA kK UMC cneayeT npukpenutb
He6onbLIoOV TENIOOTBOA C MNNOLLaALIO OX-
Naxaalowei NOBEPXHOCTU OKONO 8 cM2,

Petvanu. Pesuctopbl — MNT, C1-4,
C2-23. Kepamuieckue KOHOEHCATOPbI —
KM-5, KM-6, K10-17, K10-7, okcugHble
— UMINopTHble aHanorn K50-35, K50-16.
lepmanveBblie avoabl A310 MOXHO 3a-
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MEHUTbL MeHee MoOUlHbIMU 96, 09N,
[9K, BKNIOYMB Ux 10 Tpu-YeTuipe B Na-
pannens. Avon KO522b MoXHO 3ame-
HUTL No6eiM 13 cepuin KO103, KO503,
K0510, KA521, KO522, 1N4148. Ha
mecte ctabunurpora VD6 MOXHO npu-
MeHutb [1814B, KC207A, KC191A, X,
KC406b, 1N6000B.

TpaH3auctop VT1 — nobow u3 KT630,
KT815, KT817, KT961, KT9171,
25C2383, 28C2331; VT2 — KT361,
KT3107, KT501, KT209, SS9015,
SS9012 c ntobbiM uHaekcoM. Mukpocxe-
My K174YH4A MOXHO 3aMEHUTbL Ha
K174YH4b, HO y Hee MEHbLLIE MOLLIHOCTH
1 BbIXOOHOU TOK. MOXHO MCMONbL30BaTh
v 6onee MOLYHyI0 MUKpocxemy K174YH8
(2,5 B, 12 B +10%), koTopas nipu He-
0bxoanMocTY yCTaHaBNUBAETCS Ha Ter-
noorsog. Liokoneeka atux MUKpocxem
coenagaet {puc.2).

PaboTatowumin npeobpasosBaTtens No-
nsipHoCTV NoTpebnsieT BecbMa Bonbuioi
UMNYNbCHBIA TOK.

Urtobbl yCTpaHuUTL NPOHUKHOBEHUE
€030aBaeMbiX UM NMOMEX B ApYrue y3rbi
KOHCTPYKLWY, B Lienb ero nutaHus (+Un)
XKENATENbHO YCTAHOBUTL [IDOCCESb, Ha-
npumep, ANM-0,6 Ha 60 mklH. MHoraa
MOXET NoTpe6oBaTbCA NOMHAs IKpaHu-
poBka npeobpasosartens.

Nuteparypa

1. W.AnexcangpoB. ViHBepTop nonspHocTv
Hanpsbkenust. — Paguo, 1993, N11, C.38...39.

2. N.Heuaes. Mukpocxema K174YH4A —
CcTabunnaarop HaNPSHKEHUSI MOCTOSIHHOTO
Toka. — Papuo, 1993, N9, C.40.

3. d.®epopos. Mpeobpasosarernt yHUNo-
TSPHOTO HAMPSPKEHUA B ABYXNONSPHOE. —
Paavomup, 2001, N11, C.16.

4. C.CyxoB. YnyuLieH1e NapameTpoB ycu-
rmtensi Ha mukpocxeme K174YH4. — Paavo,
1990, N1, C.57.

5. A.HecenoB, A.AKCEHOB. 3NEMEHTHI
cxem BiToBOM pagyioannaparypel. — Paguo
¥ CcBA3b, 1995, C.104.

6. B.barywes v ap. MUKpOCXEMB! U UX
npyMeHenve. — Papvio v cesiab, 1984, C.48.

4 “\
BO3BPALIASICb K HATIEYATAHHOMY
(“PM™, N5/03, C.13)

B crarbe N.BpsiHuesa “fipeobpa3so-
Batenn 12/220 B”, kak yTouHUn asTop,
BXO/] 3apAHOrC YCTPOWCTBA NnoAakioua-
€TCs KO BTOpU4HOM 06MOTKe TpaHedop-
maropa, nNo3ToMy Ha puc.1...3 BMecTo
“~220 B” pormxHo 6biTb “~17...22 B”. Ha
pyc.4 Hagnucy “+A” 1 “+ITY" HyXHO no-
MEHSITL MECTaMU.

Kak rnokasanu 3kCnepumeHTw!, Ans
yBenuueHus cpoka cnyx6bi akkyMynsito-
pa, €ro HY>HO paspskartb He Gonee 4eM
Ha 30%. MNpu 70%-HOM pazpsine pecypc
Laxxymynmopa cokpaujaercapass?...1 0)




MNpennaraemoe ycTpoicTBO Ucnonb-
3yeTcs Kak agTomaruyeckui Taiumep,
obecneuvBaloL|ui BKIIIOYEHWE U OT-
Knioyenve Harpysku KommyTupyto-
MM YCTPOWCTBOM B CXEME SABNAETCSH
pene K1 Pene ynpaensiercs umnynb-
Camu BbICOKOTO ypOBHS C BbiBOAa 3
DA1 yepes knoy Ha TpanaucTope VT1
Yacrora reneparopa Ha DA1 ycraHaB-
nueaertcs BuiIGopoM koHaeHcaropa C2
v pesuctopa R1 R2 onpepensier gnu-
TEeNbHOCTb BKMOYEeHUs Harpysku O
COCTOSIHUM Harpy3ku MOXHO CyauTb
no ceeroanoaHoMy nHavkaTopy HL1
LOH TaKKe NOMOraeT KOHTpONUPOoBaTh

-
ABTOmar nepnoanvieCckKoro BKITHOYEHUA Harpy3kKu

DAZ KP142EH5A
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; 5 Re 220
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Re KT6035
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DA1 KP10D6BH1

4acToTy reHeparTopa Npw OTKIIIOYEHHOH
Harpy3ke [wop VD2 HenTpanuayer

KpaTkoBpeMeHHoe obpat-

+ 1 3
+Un
K1 {+9 1B} HO€ HanpsXxeHue, BO3HU-
e & I KatoLLLEe Np¥ OTKIIoHEHNM

pene K1. brnarogaps npw-
MEHEHWUIO MHOTOYHKLIMOHANbHOM MVK-
pocxembl KP1006BW1 ynanocb 3Hauu-
TenbHO COKPAaTWTb KONWYECTBO NpuMe-
HAEMbiIX 3M1EMeHTOB
YcTpoicTBo npaktuuecku He Tpebyer
HanaxweaHus. B kayecTBe pene MOXHO
ucnons3oBaTeL Nboe ManomoulHoe
pene Ha HanpsixkeHue cpabaTtbiBaHus
3,5 4,5B MNurarb ycTpocTBO MOXHO OT
MCTOMHWKA HarpsbKkeHus ot +5 00 +15 B,
neknouns ctabunusatop DA2 B atom
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(OxoHuaHue. Hauano B N9/03)

JNNOK YMNPABIJIEHUA ONA
YNAKOBOYHOIO AMPErATA
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cnyyae nogobpaTs pene cneayer no;
COOTBETCTBYIOLIEE HanpsykeHWe NUTa-
Hus (Hanpumep, P3C60, nacnopr
PC4 569 435-02) CrnegyeT yuuTbi-
BaTb “TO Npw NOBbILIEHUM Hanpsbke-
HWUR NUTAHKUA CXeMb! NPONOpPLMOHanb-
HO yMEeHbllaeTcsl Bpemst BblAePXKKu
TaMepa W, COOTBETCTBEHHO, YBENUIU-
BaeTCs YacToTa reHepaTopa

YCTPOWCTBO MOXET

NonL30BaTLCR ANA BKNIKKOYEHUR CBeTOo-
BO# pekrnambi, nepuoanyecKoro Brn-
YeHUR ANeKTpu4ecKoro kammHa 1 MHo-

rMx Apyrux yCTpoucTB
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Cxema ynpasne-
HUA YNakoBOYHbIM
arperatom cobpaHa
Ha ABYCTOpOHHEN
neyarHow nnare pas-
mepamy 140x165 MM,
YepTex ne4vyaTHoMn
naaTtel CO CTOPOHBbI
nanky npusefleH Ha
puc.3, a co CTOPOHbLI
YCTaHOBKU AeTanew
— Ha puc.4. Paame-
uieHue getanen Ha
nnare npuBegeHo Ha
puc.5



A.KONQYHOB,
r.rpogHo.

Cxema BTOpOro BapuaHTa 3amka npw-
BefleHa Ha puc.3 OH paboTaer no romy
Xe MpUHUMNy, YTo U npeabiaywun. B
kadectse M3Y ucnonb3oBaH yHuBep-
canbHbi# 3anoMuHaloOLIMN perucTp
K561M1MP11A (DD1). Paamep kopa — 8
uudp [ns Toro 4tobbl Npyu cny4YanHoM
(vn¥ cneywanbHOM) BLIKNIOYEHUY NUTa-
Husl UHpOopMauus (Te.kod) B namsATy
MUKpOCXeMbl He cTupanacb, BbiBOAbI
nuTaHua perucrpa 3atllyHT¥poBaHb! “ak-
KyMynsTopoM” Ha koHaeHcaTtope C1,
6narofaps KOTOpPOMY NUTaHWE MOXHO
OTKNIOYaTb HAa HECKONbKO Heaenb. Ecnu
Xe MapannenbHO KOHAeHcaTopy Noa-
Knountb Gatapeiky Tvna “KpoHa”, To
3aMoK MOXHO ByaeT oTKNYaTh Aaxe Ha
HEeCKOMbKO neT

OT “akkymynsaTopa” TakKe NUTaOTCA

MHOIOKHOINOYHbIE
KOOOBbIE 3AMKMA

(OxoHuaHue. Havano B N9/03)

AeivndpaTtop DD2 v aneKTpoHHbIe KNio-
yu DD3 [Jewudparop npuiinocb wc-
nonL30BaTh 43-3a TOrO, YTO B perucrpe
DD1 He npeaycMoTpeH NpyHyauTenbHbIA
NepeBo/ BbIBOAOB B TPETbE COCTOSHUE, U
Npw BbIKMIOYEHWW NUTAHWS KOHAEHCaTOop
pa3psixancs 6b! Yepes BbixoAbl DD1, Ha-
XOAAUIMECH B COCTOAHUM NOrieckon “1”,
¥ 3aluTHble avoabl DD2.

MwWTaHvie Ha 3aMOK NoQAaeTcs Yepes
Aea avoaa (VD1 nVD2). Auoa VD1 npe-
AoTepallaeT pas3paa koHaeHcaTtopa C1
Npy BbIKNIOYEHHOM NuTaHuu, VD2 BbI-
paBHVBAET HarpshkeHws Ha BbiBodax
nutaHusa mukpocxem DD1 v DD5

BknioueHve pexuma 3anucu HOBOro
KOAa BO3MOXHO TOMbKO Nocrne Toro Kak
HabpaH NpaBuNbHLIA KOA, ¥ Npw ycno-
BWM, YTO nepekniovaTtens SA1 pasomk-

HYT (Kak 3T0 noka3aHo Ha puc 3)

Mpw aTom, nocne Habopa 8- uudpsl,
Ha BbiBoe 2 DD5 noaenaetcs ypoReHs
noruuyeckou “1”, yepes koHaeHcaTop C6
v avoa VD3 Bkniovaowmin kmoy DD3 4,
KOTOpb!# camobrnokupyeTcs yepes pesv-
ctop R10 1, B cBOWO OYepeab, BKIOYa-
et knioy DD3.3. Noruueckwin “0” nocty-
naeT Ha BXOAbi pa3peilieHus 3anvucy pe-
ructpa DD1. Mpw aTom 3aropatoTcs cee-
Toawoabl HL1...HL4, koTopble nHawuu-
pytoT HabpaHHylo undpy napons B ABO-
wyHOM kofe. CeeToanoabl MOXHO MNog-
KMKO4UTL K Bbixodam Aetundgpartopa DD2
— B 3TOM crny4ae He HyXHa Tabnwua
nepeBoga KoAoB, HO noHagoburcsa 10
CBETOAVOA0B.

[ns Havana nporpaMMUpPOBaHWs HYX-
HO 06HYNWUTE cueTumk DD5 (Haxas kHor-

Puc. 3 U
V02 K521 K Bub 14 DD4, bub 16 DOS
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Ky SB6). Liudpel HoBOro kofa wabupa-
KTCH C NoMollblo KHonok SB1...SB4
(koabl ykasaxbl B Tabnuue) U “3anomu-
HAKTCA” NOCNE HaXaTus Ha KHoNKy SB5S
(Np¥ 3TOM HYXXHO yAEPXUBATL HYXKHbIE
kHonku SB1. .SB4). Mpu sanucu yucen
6ornee 10, “npaBUnbHON” KHOMNKOW ANS
yeTHbix uncen (10, 12, 14) — 6yger S9,
a ans wedeTHblx (11, 13, 15) —S$10. 910
cnpaBeAnuBo AN Mukpocxemsl DD2
cepum K561 (apyrve cepuu — K176, 564
— aBTOp He UCTbITLIBaN),

Ans Toro 4ro6bl BBECTH CNeaYOLLYO
(B Hailiem crnyyae — BTOpYHO) LMdpy Na-
pons, Ha knaBuartype S1...510 HyxHo
HaXaTb KHOTKY C HOMEpOM TOMbKO YTO
BBeAeHHON Ludpbl. Cuetunk DD5 cocum-

HOCTL 3anucu (Haxatb SB6 u nabpate
Ha knaeuartype S1...510 aanporpammu-
pOBaHHLIN KOA), 4, ECMU HArpy3Ka CHO-
Ba BKITIOYUTCS, MOXHO BbIXOAUTL U3 pe-
KUMa NporpamMMmUpoOBaHUSA — 3aMKHY Tb
nepekniovatens SA1.

Ecnu ucyesHeT nutanue, konaeHcarop
C4 6uicTpo paspsxaercs. Kak Tonoko

Puc. 4 ly

Taer oaHy eaunuLy, peructp DD1 nepe- . s U
KIQUATCA 1o HOBOMY afipecy, ¥ TOMbKO ) " "Umax T
nocne atoro Moxxo Byfer 3anucuiBaTh ]
BTOPYIO LUucpy Naporia ¢ NOMOLLLIO KHO-
nok SB1...SB5. Mocne Toro Kak BBefeHbl
Bce 8 uudp napons (06 aToM npocurua- 4
nNW3upyeT BKIIOYUBILASACA Harpy3ka R,,), 1
CneayeT NPOKOHTPONMUPOBaTL NpaBUnb-
DD4 KS611AT (CD4011A) 00S KS6WEH
DB% 1 (MC14516A)
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HanpsHkeHue Ha HeM MaaaeT HuKe Mo-
NOBUHBI HAMNPSKEHUS NMATAHUA MUKPO-
cxembl DD3, paamblikalTcs knouu
DD3.1. .DD3 4. Buixogbt Aetundparopa
OTKIMIOYAIOTCA OT BXOAA [AETEKTOPA, 3ne-
MenTol DD3.3 1 DD3.4 nepeBoasaT Muk-
pocxemy DD1 B pexum “Xpaxenue”
(ecnu 6bina BrAKOYEHa “3ammck”), ane-
menT DD4.1 cbpaceiBaeT cyerumk DD5
(neBeiit No cxeme BbIBOA peaucTopa R11
“BUCUT B Bo3ayxe”). OBHyneHuve cueTuu-
Ka Heobxogumo, notomy 4to KMOIMM-
MUKpOCXeMbl CoxpaHfaT pabortocrno-
COBHOCTL NpY NUTAHUUA OT HUMTOXHBIX
TOKOB YTEYKH, MpUYEM Ha TOM BbIXOAE,
rae gomkHa 6biTe nornyeckas ‘17, no-
ABMNSETCH HanpshkeHue yTeudku. A npwu
HeonpeaenexHom yposHe Ha Bxoae DD 1
pe3ko yBenuuueaercs nortpebnsembli
MUKpoCxeMo#n ToK. [lNa HavanwHoro
cbpoca mukpocxemebl DD5 npu Bxniove-
HUM NUTaHUS cnyxuTt konaexncartop C8.

Harpy3ka BLIKNIo4aeTCs KHOMNKOW (rep-
KoHom) SB6. BoiknioueHue MOXHO cae-
nartb aBTOMaTUYECKUM, ECIU yBEMNUUUTL
eMKkocTb C8 ¥ coeauumTth “3eMnsHon”
BbiBOA pe3ucTtopa R15 He ¢ 0bumm npo-
BOAOM, a C BuiBogoM 2 DD5. Krorky SB6
MoxHo 6yaer ybparb.

B ka4yecrtse “akkymynstopa’ npume-
HEH CTABHUATENLHO BbICOKOBOSLTHbIMR
koxaeuxcarop C1 (40 B). Cesizaro ato €
TEM, YTO TOK YTEUKYU NPU NUHEAHOM U3-
MEHEHUM HaNpPSKEHUS HA KOHOeHCaTo-
pe U3MEHSIETCSA M0 IKCTIOHEHLMANLHOMY
3akoHy (puc.4). MoaTomy, Yem Bhilie
MakcumanoHoe pabouee Hanpskewuue
koxgewncartopa C1, TeM Aorbille 3aMOK
6yaeT “NoMHMUTL” 3aNUCaHHLIA B NaMATL
KOA, Nocne OTKAiouYeHus nutanua C KoH-
Aevcaropamu K50-35 (1000 mkdx40 B)
uHdopmaLma xpanutcs 2...3 Heaenu.
Ecnu napannensio C1 noakno4uTth
Gartapeniky 9 B, 1O 3TOT KOHAEeHCATOP
MOXHO 3aMeHUTL Ha Nboi, ¢ napamer-
pamu 47...1000 mkdx10...16 B.

B kavecTtBe knaBuarypbl aBTOp MC-
none3oBan “pes3uHoByl0” — OT MMKpO-
Kanekynatopa. Mpy ucnonb3oBaxuu
0BbIYHBIX MUKpOTEpeKmodaTenen Mex-
Ay KHOTMKaMu ¥ Bbixoaamu Aetiudparo-
POB HYXHO YCTAHOBUTL peaucTophl Co-
npotusnexuem 10...100 KOM (4T06bI He
BbIBECTU U3 CTpOs Aeilincppatop npu
O[IHOBPEMEHHOM HaXaTuu Ha “npasunb-
Hyl0" ¥ “HenpaBunbHylo” KHoMkK). KcTa-
TH, 9TO EAUHCTBEHHLIA, HA MOV B3rNA[,
HEeaoCTaToK AaHHOW Cxembl. Ecnu BbIK-
NIOYUTL MUTaHUE U HaXaTb Ha [Be KHOoM-
KU, TO “aKKyMynsTop” paspsxaeTtcs 3a
HECKOMNBLKO MUHYT, ¥ 1OCMNE BKIKYEHUS
nUTaHKA BO BCe paspsifbl perucTpa 3a-
NUACLIBAIOTCA HYMNU. YCTPaHUTL 3TOT He-



Puc. 5

Puc. 6

42,5

A0CTaToK MOXHO AByMs criocobamu:

- NOAKMNIYKTL NapannenbHO KOHAEH-
caropy C1 6arapeiky. Ecnu conpotus-
nexve pesucrtopos — no 100 kOm, To
ansa Toro 4tobbl ee paspsanTb, KHOMKK
HYXHO AepXaTb HaxaTbiMy B TEYEHUE
3-X MECSALIEB;

- HemHoro “aopabotark” peructp DD1,
BKNIOYWUB MEXAY €ro BbIXoAamu v BXo-
Aamy aewndparopa DD2 Mukpocxemy
K561KT3 (ee BbiBOABI 5, 6, 12, 13 Hyx-
HO COeOAVHUTL C WuHoM “+U1", a BbiBOg,
14 — c sbiBOgOM 24 DD1). BbiBOg 16
DD2 coeguHsietcs c “+U1”. B atom cny-
yae rnpv BLIKNKOYEHUW NUTAHUA MUKPO-
cxema DD2 obectounTcs, a pasoMkHyB-
wivecs knioun gobaBneHHoN MUKpocxe-
Mbl K561KT3 npenotepatsT pa3psas KoH-
aeHcaropa C1 yepes aawuTHble avoapl
Aetmdppartopa.

MeyarHbie NNarbl yCTPOACTB A5 CXEM,
1306paxeHHbIX Ha puc.1 ¥ 3, npvBeaeHb!
Ha puc.5 u 6 cooreercTBeHHO. Nepen nain-
KOW fetanei crieayer yCraHoBwTb 4 (5)
nepembiyek (NokasaHbl NYHKTUPOM) TOH-
KAM U30NMUPOBaHHbLIM NPOBOAOM. Ha Tpan-
aucrop VT1 (puc.1) HyXHO npuvKpenuTb
HeBoNbYK W3OrHYTYK MNACTUHKY-Ten-
nooteog. Bce coepuHuTensHbie Nposoaa
NpWNavBaloTCs K COOTBETCTRYIOLLUM NNO-
LlaaKaM co CTOPOHbI JOPOXEK.

OnexTponuTuyeckue KoHageHcartopbl
— K50-35, auoabl — nobbie kpeMHue-
Bble. [py MHOYKTVBHOM Harpy3ke (pene,

3neKTpoaBurartenb, 3NEeKTpOMarHuT) k ee
KOHTaKTaM HYXXHO NpunasTb 3alluTHbIA
aviog (cooteercTaeHHo, VD3 nnn VD7).
B kauecrse SB1...SB6 wucnonb3oBaHa
naHenbka nof MYKpOCXeMy, B rHe3aa Ko-
Topoin BctaBnsawTca U-obpasHble orpes-
kvt nposonoku avametpom 0,5...0,6 mm.
Bce nepeknioyareny ycTaHOBNEHbI BHYT-
pvt OMELLIEHUSA.

HanaxuBaHue. [lpaBunbHO cobpaH-
Hbl€ 3aMKV¥ B HACTPOMKE NpakTUiecku He
Hyxaalrcs. MNocne BKITKYEHUs nuta-
Hus, B peructp DD1 no Bcem agpecam
3anucbiBaerca uHdopmMaL s, KOTOpas B
3T0 BpeMsl NpucyTcTByeT Ha BXoaax AaH-
HbIX, ¥, Habpae 3TOT KOA, HYXXHO BONTH
B PEXVUM NpOrpaMMUpOBaHUsA.

Mocne BKNOYEHWUs NuTaHus cnegyer
NPOKOHTPONUPOBAaTL YPOBHU (C NOMO-
ulblo cBetoauona) Ha Bxopgax 9 u 15
cyeryuka DD4 (DD5). BoamoxHo, npu-
aetcs nogobpate HOMWHanN pesucropa
R8 (R11). [ina artoro HyxHo “oceobo-
AvTe” BbiBOA 6 (12) Mukpocxembl DD3
(DD4) v npynanaTb ero K BXxody AETEKTO-
pa (B TOYKY COeAUHEHUS KHOMOK
$1...810). ConpotuBneHue pesvcropa
HY>KHO U3MEHSTb A0 TEX NOp, NOKa 3ne-
MEHT HEe HAYHET XaoTWU4ecku Nnepeknio-
YyaTbCcs (CHU3UTCH APKOCTb CBEYEHWUS
ceeroauoaa HL1 (HL5). Mocne artoro
HY)XHO U3MEpPUTL HOMWHanN pe3ucropa v
BNasTb TAkoW Xe B nnary, He 3abbis
BOCCTaHOBWUTbL COEAUHEHWE,

Ecnv BMECTO NOrvyeckux aneMeHToB
vcnonbaylotes Tpurrepst WmuTTa (noru-
yeckue anemeHTbl pabotawTt xyxe, w
NPUMEHSTL WX A HE pekoMeHaylo), TO
ONs HacTpovky noHagobsTca aga nepe-
MEHHbIX pe3ucTopa. JopoXKu nnatsl Npu
3TOM pa3spes3arb He HyxHo. OauvH BblBOA,
BTOPOro NEPEMEHHOIC pesucTopa (NepBebii
Bkrtodaercs BMecto R8 unu R11) HyxHo
npunasite B TOMKY COEAUHEHWS KHOMOK
$1...810, a BTOpbIM BbIBOAOM — NOOYE-
penHo Kacartbesl WvH “+U1”" v “obLuwin”.
CyTb HacTtpomky B ToM, 4T0obbl caenatb
YYBCTBUTENLHOCTb AETEKTOpa Makcu-
ManbHo# (T.e. yBenuuvBas ConpoTvene-
HWe BTOpOro NepeMeHHOro peavcTopa), Ho
OAVHAKOBOW ANA CUIHANOB NOMMYECKoN
“1" n“0" (o cpabarbiBaHuy AeTexTopa By-
et “rosoputt” ceeroauon HL1 nnu HLS).

ConpotueneHus pesvctopos R7...R10
(R11...R14) MOXHO yBenu4utb B
10...100 pa3, yMeHbILIVB BO CTONBLKO Xe
pa3 eMkocTb koHaeHcartopa C2 (C7).
Mpw 3TOoM MOXHO Byaer yBenuinuTb co-
NpoTUBNEHWA pe3VCTOPOB MEXAY KHONM-
kamu S1...510 v Bbixogamu aetindpa-
TopoB. Toraa npy ogHOBpEMEHHOM Ha-
Xatuv Ha “NpaBunNbHYIO” ¥ “HENpaBsunb-
HyI0” KHOMKM “akKyMynsiTop” Ha KOHAEH-
catope C1 6yner megneHHen pasps-
Xarbcs. Ho B 3TOM cny4ae HyXHO no-
3aborutbest 06 3kpaHupoBKe NPOBOAOS,
wayLmx k kKnaevarype, ocobeHHo ecnu
ux anuHa npessblitaet 0,5 m.
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E-mail shchvi@mail.ru

NA3SE- BMECTO MIroOnok?

Bce 310 Hadanock ropasfo paHbile,
YeM NosABUICA MCTOPUYECKUIA MaTepma-
nmsM U Hadanock, noxoxe, B Kurae
3apoxaeHue MeToga akynyHKTypbl (OT
nar akus — wvrna v punkture — KonoTb)
TepsieTcs B “cefon” gpesHoct Useec-
THBI pa3nuyHble MMcbl O BO3HWKHOBE-
HUM 3TOro OpUrMHaNLHOIO MeToga ne-
YeHun B YacTHoCTH, CyulecTByeT nereH-
ha o ToMm, 410 OH 6bIn NepenaH Apee-
HUM FI0OSM, XUBLUMM Ha Tepputopumn
Kwran, vHonnaHeTaHamu, akcneauums
KOTOpLIX NpoBoAvNack NOA pyKoBoA-
CTBOM 3HameHuToro Xentoro umnepa-
Topa XyaH [In

OpHako BnonHe MOXHO NpeacTaBuTb
¥ Kakoro-To HabrnoaarensHoro npegka,
KOTOpLIN 06paTn BHUMaHue Ha To, 4To
Ccny4anHeIil yKon HakoOHEYHUKOM KOfMbs
8 “"Hy)XHoe mecTo” usbasun ero or Ha-
cvopka Ectb MHdpopmaumn n o Tom, 4To
akynyHKTypa 6bina uasecTHa He TONbKo
8 Kutae Tak, B NOHOOHCKOM My3ee,
B OoTAENe ApEeBHKX PYKONKUCEHN, cyLle-
CTBYET ApeBHEErMNETCKWI Nanupyc,
Ha KOTOPOM M306paXKeHbl OCHOBHbIE
TOYKM UrnoykanblBaHWa ¥ coeavHs-
owue ux kaHane B neve6Hom npak-
TViKEe CPEQHEBEKOBLIX Bpaqen pa3nuy-
HBIX CTPaH Taloke cyliectTeoBany Me-
TOAbI, CBA3AHHBIE C NPWKHUIaHUEM U
HaHeceHVeM Hafpe3oB Ha onpege-
NeHHble y4acTKy Tena

Tennosan akTviBM3auuvsa aKynyHk-
TYPHBIX TONEK OCYLUECTBNANACL pas-
n4HBIMK cnocobamm. Hanbonee cra-
pbili (Knaccudeckmin) U43:0 OCHoBaH Ha
NPUMEHEeHUK NONbIHHBIX WK Yronb-
HbIX CUrap, BbIAENAIOWWX NPY THEeHWN
NOTOK TENNOBOW 3HEPTHK, KOTOPLIN
Hanpasnsaerca Ha Guonor4ecky ak-
TvBHble TOYkM HenocpeacTeeHHO
KOHTaKTa curapbl C KOXXe#i npyv 3Tom
He NPOUCXOOUT.

Hawbonee nonHaa NpaktMdeckasn
cvcTeMa akynyHKTypbl CO CBOen Me-
Togonoruyeckoi 6azon coxpaHunach
Toneko B Kutae. B nucbMeHHbIX mc-
TouHUKaX (XyaHau-Han-usuH, Hi-il ee.
[0 H 3 ) OHa nosenNaeTcn “cpasy” Kak
chopmmpoBaBLLanCA CUCTEMA, KOTO-
pas B TeYeHvie ABYyX ThiCAYeneTui
npakT4ecku He npeTepnena KopeH-
HbIX U3MeHeHWN, a nogeeprnachb
nWtlb pactumpeHuio cdep nprMmeHe-
HWA ¥ aJanTaumm K apyrvm obnacram

KMTAaNnCcKkon MegwvuuHbl. [Mo-kuTancku
MeTOof NeYeHVs akynyHKTypoW Hasblea-
eTcA WKeHb-U3lo-Ttepanus (\WKeHb —
YKOI WUITION, U310 — MpwkuraHve)

M3 kuTanckux NCTOMHUKOB M3BECTHO,
YTO BCA 3HepreTrdeckan cuctema opra-
HM3Ma HenoBeKa COCTOMUT K3 12 napHbIX
(rnaeHbIX) ¥ 2 HenapHBIX MEPUAVAHOB,
KOTOpbie 06beauHAoT 365 Tovek akTue-
Horo BosaencTeus. ins npymepa pac-
NONoOXXeHWe 3TUX TOYEK Ha rpyau v Xu-
BOTe NokasaHo Ha puc.1 O4eBuaHo, H4To
Cry4YamHo YKOSOTb B HYXXHYIO TOYKY TO-
pas3fo MeHee BEpPOsITHO, YEM BLIUIPbI-
BaThL B CNOPTNOTO HA NPOTSHKEHWUM roaa.
OT kaxaoro MepuaraHa MMeroTCs OTBeT-
BreHUA K COOTBETCTBYIOLMM OpraHam,
a BHYTpY opraHMaMa BCce BHYTpeHHUue
XoAbl MepyanaHos obpasyloT U3 cBoux
CNNEeTeHnN eaviHbIA 3HepreTUecKui ka-
Han Ha nosepxHOCTU KOXK UMEeLoTCs
pasnuyHele coeauHUTENbHLIE KaHanbl
Mexy napamv MepuamaHoB (konartanu)
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HenapHeie MepyavaHbl Ha BLIXoOE (M3HYT-
pv Tena) u Ha Bxoae (BHYTPL) obpasytor
KonbLesble konarepanu Bce ato poc-
TATOMHO CNOXHO, U NPUAYMLIBATL “C
Hackoka” 4To-Hubyae HoBOE B 3TON 06-
nacTv MeAKLIMHLI, NPaBo, He cTouT!

M BOT Tenepb, Nocne kpaTKoro aKCKyp-
ca B NPOMCXOX1EHWE 3TOFO, BO3MOXHO,
[aXe ““HonnaHeTHOro”, MeToaa neye-
HWfA, MOXXHO paccka3arb, Kak e HanTh
3Ty camylo TOYKY aKTMBHOIO BO3OEen-
cTBuA Ha Jenoeeke W 3pech, ckaxem
nNpsAMo, Ham nNose3no ropasao boneiue,
Yem ApeBHVM KuTanuam (y HvuX He 6eino
ommeTpa). OKkasanock, YTO 3TH TOYKK Ha
NOBEPXHOCTH KOXW 06naaaloT NOHWKeH-
HbIM CONpPOTUBNEHUEM, hUKCHPYyEMBIM
Ha Nnowazy okono 2 MM2 1 paBHLIM
npubnuautensHo 800 kOM. A yxe Ha
pacCTOAHMM 2 MM OT 3TON TOYKW COMNpo-
TUBNEHWe CTaHoBUTCA cBbitie 1 MOM
[1].- Tonbko 3aeck Hano GbITe fOCTATON-
HO OCTOPOXHLIM. OpraHu3m Yenoeeka —
OMeHb CNOXHLIY “arperar”, v OTBET Ha
Bo3gencTBMe Ha “He Ty” Bmonormdecku
aKTUBHYIO TOYKY MOXET ObITb COBEPLLIEH-
Ho HenpeackasyeM. Tem 6onee He cne-
AyeT VCKaTh 3TH TOHKM C NOMOLLLIO ABYX
NPoOBOAOE M NAMMNOYKK, BKMIOYEHHLIX B
pozeTky lNocne Takoi “guarHocTnku’
neunte ByaeT yxe Hekoro

Korga-To, B KOHLIe NpOLLNOro Beka
(ner 20 Ha3zap), B OAHOM W3 CNOPTUB-
HBLIX M3aHWK nNpegnaranock Haxo-
OWUTb aKTUBHBIE TOYKM C NOMOLLLIO
obLIMHOTO TECTEPA, YBENMYMB HaNps-
»eHue ero 6arapev oo 9 B Anano-
rv4Has cxema npegraranacs v s [2]
OHa nokazaHa Ha puc.2

MNaccvBHLIN ¥ aKTUBHBIA 3MEKTPOo-
Obl Npeanaranock U3roTagnmearb U3
natyHy NMaccvieHeIl 3nekTpoa npea-
crasnaer cobow TpybKy Anamerpom
1.. 3 cm v gnmHoml 15 cM, K KOoTOpO#
U3HYTpM npunaveaercsa coeauHu-
TenbHuI nposofd Lyn (akTueHbIN
3aNeKTpoa) — CTepXeHb Unm Toncran
NpoOBONOKA ANAMETPOM 3 MM U ANK-
Hon 10 12 cm Kuwyny Taioke npvna-
“BaeTCA COeAHUTENBHBIN NPOBOA, U
OH BCTaBnNAETCA BHYTPL Nobon nna-
CTMaccoBon vnw gepessHHon Tpy6-
KV Tak, 4TOOLl paboyasn qacTe Bbic-
Tynana npuMepHo Ha 1 cm KoHel
wyna 3aKpyrfisieTca v XOpOoLIO Linu-
dyetca

BHauane no atnacy 6vonorndecku
akTvBHeIX Touek (BAT) [3, 4] onpege-
naeTca NpyMepHoe MecTo TONKM “OT-
BeTcTBEHHON" 3a “3axaHapvBLUKIA®
opraH [lepexntoyartene SA1 ycra-
HaBNMBAETCA B Takoe NonoXeHwve,
NpwM KOTOPOM Ha wyn npubopa nocty-



naer “-* or 6arapen GB1. MNaccrBHbIN
anekTpoa Nnpubopa 3aXXnMaeTcs B OQHON
pykKe, a apyroi meaneHHo 6e3 Haxvma
BOAST LWYNOM NO KOXE (KaK kapaHaa-
wom no Gymare) 8 panoHe vickomon BAT,
hbUKCUpYS NOKa3aHUs cTpenku npubo-
pa. MyHMManeHoe conpoTvBneHmne no-
BEPXHOCTU KOXM (MaKCMManbHOE OTKIO-
HEHWE CTPENKM) NO3BONSET JOCTATONHO
TOYHO ONpeaeEnmTb NONOXKEHWE aKTHUB-
Ho# Toukwm. [Nocne atoro npeanaraercs
NepeKnioYnTL HECKONBLKO pas Nnonsp-
HOCTb NOAABAEMOro C nomoilbio SA1
HanpshkeHWst ¥ ONpeaenuTe acCUMMET-
pUWIO NPOBOAWMMOCTH [AHHOIO yyactka
KOXW.

Cuuraercs, YTO ECRY OpraH, KOTOpo-
My COOTBETCTBYET HAWEHHAsR TOYKA, HE
COBCEM 340pOB, TO CONPOTUBNEHME
3NEKTpr4ecKomy ToKy ByaeT 3aByceTb OT
NOMSPHOCTY NPYKNAABLIBAEMOIO HaNPsHKE-
Hust. Yem cunbHee oTnMuMe B CONPOTHB-
NEHWV, TEM CHNLHEE HAPYLLEHWst B COOT-
seTcTeylowemM opraHe. KayectseHHas
NpoBEpPKa 3TOM0 NPEANONOXEHUR Noa-
TBEpAVNA B ONpeneneHHON CTENEHW Ero
cnpaseanmBoCTb.

Mocne HaxoxpeHust Heobxoaumon
TOUKM NEpEKNoYaTENL NONAPHOCTY YC-
TAHaBINMBAETCS B NONOXEHWE, NPU KOTO-
pPOM Ha wyne “-“, ¥ HaYuHaeTcs neveb-
Hoe Bo3aencTeve. NpeanaraeTcs orpaHu-
YMBATLCA CMNON TOKa He Bonee 20 MKA
v gnmtenbHoCcTLO He Honee 30 c. Ta-
KOE BO3AENCTBNE B PSIAE CYYaEB Npwy-
BOAWT K 0ONErYeHmio coctosHust 6onb-
Horo. B npuHumne, Tok 20 MKA He npea-
CTaBNsieT ONACHOCTH ANS XM3HW, HO, BCE
paBHO, Mb! HACITIOAME/IbHO PEKOMEHOY-
€M [10/1b308aMbCsA dMUM Memodom
MOJ/IbKO MMOCO8EIMosaswchb Co Creyu-
anucmom. He 3abbiBante, YTO OpraHuam
YenoBeKka — pacTBOp BCEBO3MOXHBIX
CONew ¥ BCAKMX TaM OPraHU4ecKmX co-
eavHeHW B OObiIKHOBEHHOW BOAE, TO
€CTb (PpaKTMYECKU 3TO OYEHb CROXHBIN
3NEeKTPONKT B “KOXaHOM cocyae” co Bce-
BO3MOXHbIMV BKpanfAEHUsiMKU. FCHO, YTo
NPONycKaTh 4aXXe MUHUMANbLHLIA 3MeK-
TPUYECKMIA TOK YEPES TAKON “cocyR” HyxX-
HO C BONbLOK OCTOPOXKHOCTLIO.

MNpubopbl ANs novcka Gruonorueckn
AKTUBHbLIX TOYEK HENPEPLIBHO COBEP-
weHcTBoBanwuck, lNMpeanaranock MHO-
XECTBO CXEM TakmX yctpoucTe. LLiarom
B 3TOM HanpaBNEeHUN MOXHO CYMUTATb K
“Mpubop ANs NOMcKa U CTUMYNSLUWK
BAT", npeanoxenHblil M. LLyctosbim [5].
Mpubop 3HaYNTENBHO COBEpLUEHHEE
nokKasaHHoro Ha pwc.2. OgHako Bevgy
OTCYTCTBMSt HQYYHO ODOCHOBAHHBIX KpW-
Tepves He3onacHoro BO3neucTems Ha
opraHmam 4yenoseka (a Tem bonee, Ha

GB1 {9 128}

R2 470k
RT" 10k

! SA1
Puc.2 Uyn SnexTpoa

oMonorMyecky akTUBHLIE TOMKM) INEKT-
PH4ECKOro ToKa, MCNonb3oBancs NPyH-
LMN MUHUMANBLHOrO BO34ENCTBUSA.

Mpubop ans ctumynsuvk BAT nog
HaseaHWeM “BUOTOHYC" BhInycKancs v
Ha MWHCKOM 31EKTPOMEXaHUYECKOM 3a-
soge (MOM3). BHewHuh BUf 3TOM0 Npu-
6opa nokasaH Ha 2-i cTpaHuue o6nox-
xu. [1ns yenoeeka (0COBEHHO MHUTENL-
HOro) BUA WHCTPYMEHTA, KOTOPHIM Ero
cobupaloTcs NeYnTb, UMEET JocTaroM-
HO CyU|ECTBEHHOE 3HaYeHve. Beab ecnm
npmbop Gyner yemM-To HaNOMKMHATL
cnMBHON BaYOK, TO YacTk DONBHLIX Noa-
CO3HATENLHO YBEPYET, YTO OH CMOXET
NomMoMb TONBKO OT Anapew. MNerxvka —
3arafodHas WwTyka, v ¢ Hel Heobxoam-
MO 0BX0AWTLECS “NOYTUTENBHO”.

Cen npubop (no suay BnofHe HacTpa-
¥BaET HA COBPEMEHHYIO “3NEKTPOHHYO"
meauumHy) Bosgencreyer Ha BAT 6vno-
NAPHBIMYU HECUMMETPUYHBIMY UMINYNb-
camM, 4YTO 3HauYuTenebHo ocnabnsier
3NEKTPONU3HLIA 3PPEKT U NpakKTU4ec-
KM MCKNIOYaET BO3HKMKAIOLWME NPY 3TOM
nocnegcreusi. Popma MMNYNLCOB, NO-
hasaemblx npubopom Ha BAT, nokasa-

S

Ha Ha puc.3, a ero cxema — Ha puc.4.
AMNNUTYAa BLIXOAHBIX MMNYFNLCOB MO-
ET NNAaBHO PErynUpoBaThLCs OT EAVHWL
[0 HECKONbKWUX AECATKOB BOMNLT B 3aBU-
CMMOCTM OT MHAVBHAYANLHOW YyBCTBY-
TENbLHOCTU Yenoeeka. NraHne npubo-
pa ocywiectensiercst ot barapeu “Kpo-
Ha" HanpsbkeHvem 9 B.

“BUOTOHYC” COCTOMT K3 reHeparopa
uMnynbcos Ha anementax DD1.1 wm
DD1.2, 6ydpepHoro kackapa Ha coeu-
HEHHLIX NapannensLHO ANS YBENUYEHWS
BBLIXOAHOro toka anementax DD1.3,
DD 1.4 v gByXKackafiHOro 3SMUTTEPHOIO
nosTopmMtens Ha TpaHaucTopax VT1,
VT2. Beixog npubopa — tpaHcdopma-
TOpHLIA, 3nekTpoabl (MeTannNUYeckue
LWTHCHTH) PACNONMKEHH B NNACTMACCO-
BLIX “Yatlieykax”, B KOTOpLIE Npw NpoLie-
Aypax BKNaAbLIBalOTCR CMOYEHHHIE BO-
[OW nny ne4ebHLIM pacTBOPOM BaTKM.

Yactota iMnynbCoB perynupyercs ne-
pemeHHbIM pesncTopom R1, a amnnuty-
Aa— R3. [lvoa VD1 npenoxpaHsier VT1
OT BEIOPOCOB HaNpPsHXEHUs oTpvLjaTenNt-
HoW nonsipHocTy, VD2 3awmwaet npu-
Gop OT HENPaABUNLHOIO NOAKIIOYEHUS
MCTOYHKKA NUTAHWUSR.

OCHOBHBLIMY NPENSTCTBUSIMY K LLIKPO-
KOMY MCMNONb30BaHWIO “BUOTOHYCA” AiB-
NATCH HeobXoAauMOCTL, BO-NepBbiX,
[OCKOHANbLHO 3HaTk pacnonoxenve BAT
HAa NOBEPXHOCTH TENa W, BO-BTOPLIX, Ka-
KME KOHKPETHBIE TOYK HY)XKHO CTUMYRK-
poeartb npu kaxaom 3abonesanmm. No-
MKMO 3TOro, Npouecc o6paboTku Heo6-
xogumoro konudectea BAT moxer 3a-
HATE AOCTATOYHO MHOTO BpEMEHM.

(Mpoaomxexue cneayer)
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He TonbKo y XWpypros, Ho W'y paguo-
moburtenen 6uiBaer ToHkas paboTa,
CBsi3aHHas" C UCNOMb30BaHUEM MENKUX
[eTaned, Npu KOTOPOR HY>eH CBeTUnNbL-
HMK, He gawwmil TeHn. MNpu TouedHoM
UCTOYHUKE ceeTa Nwboi npegmer gaer
rycTyi0 TeHb. Mpy ABYX CBETALMXCR TOM-
KaX, pacnonoXeHHbiX Ha HEKOTOPOM
paccTofsHMK Apyr ot apyra, TeHew By-
DeT aBe, oqHako MEHee TeMHLIX. TeHu
CTaHyT NPaKTUYECKH He3aMETHBIMY NpU
MCnoneL30BaHWM TUPNAHAL NAaMNoYyek.
Pacrnonoxwus naMmnodyku 8 04HON nnoc-
KOCTH, MOXHO NONYYWUTL CBETMNLHUK,
Anst KOTOPOro Bcerga Hangercs MecTo
Hag MOHTaXHBLIM CTONOM pagmontotu-
Tens. YeenuyeHvie CBETOBOro NoToka
peanvsyercs NpocTbIM yBenruyeHem
Konvyectea namnovek. CBeTUNBHUK
Nony4aercs NNOCKUM NpK UCNONL30-
BaHWMK ManblX NaMn C HU3KKM Hanps-
XEHUEM NMUTAHUS, COEANHEHHbIX NOC-
nepoeartenbHo B IMPNAHAL.

IInst ynpoLyeHms KOHCTPYKLMM, TUp-
NAHAL cobpaHbl C NOMOLLBID Narku
13 HU3KOBONLTHBIX NaMMNOYEK 1 OTpes-
KOB TONCTOW MeAHON NpoBonoku. [Ins
N3roTOBMNEHWs Takon COOPKYU HYXHO
BHaYane Ha4yepTUTb KOHTYP UCTOYHU-

B.CONMOHWH,
r.KoHoton, Cymckon obn.

5ECTEHEBOU CBETUJIbHUK

BONOMNOXHBIX TOUKaX cOBpaHHOro UCToY-
Huka ceera. lNonyyeHHan Takum obpa-
30M n3ny4atolllas cBeT NETNR NPOCTO YK~
NaabiBaeTca Ha 3alLUTHOE CTEKNO 8, Bbi-
pe3aHHoe no popme ceeTMnbHYKA. [1ns
YMEHBLUEHMA Harpeea TbiNIbHOM CTOPO-
Hbl CBETHNBHKKA U OTPXKEHWSA OT HEro
CBETa MCnoMNb3YeTcs 3epkano 9, Buipe-
3aHHOEe ofHUX pa3aMepoB CO CTEKIOM 8.
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Ka (KpvByI0 NoHpaBmBLLENCA (POPMBI),
HanpuMep, 8 hopMe UBETKa, NHUCTKA,
KonbLa ¥ T.N.

Ha pue.1 nokasaH cBETMbHWK, Bbl-
nonHeHHbIN B hopMe konbLa, coaep-
*auwero 20 namnodex 1 (26 Bx0,12 A),
obpa3yoLux gee rupnsHab.

\_\pV\ W3TOTOBNEHUV BHAHANE BHINONHA-
10T c6opKK M3 gBYX Nnamnoyek. [N ato-
ro LoKonu 2 namnoyex 1 npunavearot K
KoHLaM oTpeska MmeaHow Ny>eHow npo-
BoNOKu &1 MM, YaobHo ucnonb3oeatnb
YK€ MMeloleecst Ha LioKofe 2 3aBofc-
Koe mecTo namnku 4 (6yropok npvnos).
3arem nony4yeHHble cbopku Takxke
CKpennaTca oTpe3kaMu npoeoga 5, Ko-
TOPbIE NPUNAMBAIOTCA K TOPLLEBLIM KOH-
TaktaMm 6 namnodek 1. [Ing cHwWkKeHust
TPYAOEMKOCTU M3TOTOBNEHUR OTPE3KK 3
v 5 penawTcs oguHakoson anuHbl. Co-
eQNHEeHUs BBLINONHRAIOT, PacnonoXue
cbopku namnovex Ha HauepUEeHHOM KOH-
Type cBeTunbHuUka. Maonsums cetesbix
nposoaos 7 — droponnacTtoBas, Yto-
6bl He pacnnaeMnack NpM CONPUKOCHO-
BeHuH ¢ ropsden namnoukoi. Npoeoaa
npunavealnTcs B AMaMmerpanbHo NPoTH-

Ero MoxHO 3aMeHUTb OKOHHBLIM CTEKITOM
C NOANOXEHHOW C BEepXHEW CTOPOHbI
ob6eproyHoi donbron ot wokonaaa.
Crekno wnsonupyer ToKoNpoBOARLLYIO
cdonbry ot uctovHrka ceera. C nomo-
Wbio Tpex ctoek 10 3epkano 9 sakpen-
NAeTcs Ha paccTosHWKM OT cTekna 8.
Herann 10 usrotoBneHbl M3 gekoparvie-
HBbIX NNAcTMaccoBLIX KPbLILLEK M3-Noa
tuamnyHen Unv NEHOMOIOLLIUX CPEACTB.

B HWX Bbipe3aHa cTyneHbKa 11, Ha Ko-
TOPOW NEXWT 3epKano, 1 nas 12, B Ko-
TOopLIA BCTaBneHo ctekno. [lerani8 n 9
BX0AsT B cToMkv 10 NnpMMepHo Ha TpeTb
ux auamerpa. C NOMOLbLIO CTOEK CBE-
TUNBHUK MOXHO NPUKPENKTL K NOTONKY,
NoMNKe WNU KpoHIITENHY C NOMOLbIO
wypynoe vnu suHTos 13.

Crekno 8 Moxer bbiTb LiIBETHBIM, Ma-
TOBLIM, MNK JaXxke NPOCTHIM OKOHHBIM.
TemHOE LIBETHOE CTEKIO KpacuBO, Ofa-
HaKo, ecnv OHO He KpacHoe, To Norno-
LaeT uHdppakpacHble Ny4u, cXoasiume
OT NamnoYeK U OTpaxeHHLIe OT 3epka-
Nna, Y10 BhbI3LIBAET 4OBOMNbHO CUNBHLIA
HarpeB y4acTKoB CTEKNa Nog namnou-
KaMu. MeHblue HarpeearTcs KpacHble,
marosbie ¥ 6ecLBeTHble cTekna. boko-
Bbl€ LLENY CBETHNBHYKA MEXAY CTEKIIOM
8 vi3epkanom 9 obecneunBaloT XOpPoLLYIo
LMPKYNRLKIO BO3AyXa, a CrnepaoBaTentHo,
¥ OXNaXAEeHWe UCTOMHVIKA CBETA.

Y106bl pasobpatk CBETMNBHMK, A0C-

TaTOYHO OTKPYTUTL LYypYynbl 13.

B cBeTRWYIOCA NETNI0 MOryT BXO-

AuTb He 06R3aTenbHo ABE MMPNSHAL,

a nboe mx yetHoe konuyecTeo. Mpwu

YeTbipex rmpnRHaax guamerpanbHo

NPOTUBONOMNOXHLIE TOUKW KOfbLa

BOMKHBI 6bITH COEAWHEHB! ABYMSs Ne-

pemblykamm, obpasys KpecT. 3Tu ne-

pPEMBIYKK COeaMHEHBLI C CETEBbIMH
nposogamu. To4K1 coegrHeHus nepe-

MbIYeK pa3brBaloT CBETALLYIOCR NeT-

N0 Ha YyeTbipe OAMHAKOBBLIX 4acTu

(r¥ipnRHAEI), K KpasmM KOTOpbIX Nog-

KnioyeHbl cetesbie npoeoaa. lMNpm we-

CTV TMPAsiHAaX CETEBbIE NEPEMbIYKU

06pasyioT TpeyronbHUKH, Npy BOCbMU

— YETLIPEXYTONbHUKY U T.4.

Y1o6bl ceeTsasca nerns 6bina
XECTKas, oHa He AOMKHA MMETL pPaspbl-
B0B, @ 9TO BO3MOXHO TONbLKO Npu Yet-
HOM KOINVUecTBe rvpnavwn

Ecnwu xoyetcs vcnonb3oBatk MHOMO
rvpnsiHa, 1o He oba3arenbHo u3rorae-
nvBatk rpoMagHoe KonbLo ¥ CBETHUNb-
HWK. MeHbluee konbLo (MNW Apyryto
hUrypy) MoXHO NpoCTO BNOXWUTL B
6onbluee v cKkpenuTte KX Mexay cobon
TONCTON MegHOW NPoBoNoKon. MpnsH-
bl MeHbLero n 6onbluero KonbLa ume-
10T AYrY C OAVMHAKOBLIM NOTEHLMANOM,
KOTOPBI€ ¥ CKPENMRIOTCA XECTKMMU ne-
pemMblYKaMu, No KOTOPLIM TOK HE NPOXo-
awvt. [1ns »ecTKocTh 4oCTAaTOMHO CKpe-
NUTL NETNK B TPEX UMK YETLIPEX TOYKAX.
Ecnu netnu cobpaHbl 13 oarHakoBbIX
namnoyek, To oHu byayT Mmerk oguHa-
KOBbIE NoTeHUMankl Nocne Kaxaomn nam-
NOUYKK, ¥ 9TO CBOMCTEO YAAETCHA UCNOSb-
30BaTh )15 M3OTOBNEHKSt MHOTOMUPNSH-
BHOro cBetvnbHWKa (puc.2).



NEKTPOHHbIN

A.MAPTEMbSHOB,
r.Cesepck, Tomckoin obn.

BJIOK YIMNPABJIEHUA
anAa MOTOUUKIIA

{Oxoriyanue. Havyano B N9/03)

MevaTtHas nnata kommyTtatopa
{puc.2) nsroroBneHa n3 ABYCTOPOHHETO
¢hONLrMPOBAHHOIO CTEKNOTEKCTONUTA.
[ns ynpoweHus “pa3sogkn” n uarotoa-
fIeHUs NeYaTHON Nnartkbl caenaHbl HEKO-
Topble ynpouweHus. MNepea ycTaHOBKON
Ha nnary mukpocxemet DD1 Heobxoan-
MO OTKYCUTb TOHKYIO YacTb BbiBoAa 13
(puc.1), a ero WMPOKYIO HaCTb NEPEMK-
HYTb Kanflieh Npunos C COCegHUM Bbl-
BopoM 12 nnun 14 (Ho He ogHOBPEMEH-
Ho!). Bxogel 6 DD1.2, 2 DD2.1 n 2
DD1.1, 12 DD2.4, 9 DD2.3 coeauHeHsl
He cBxogamu OY DA1.4 nDA1.3, acTou-
kamun coeguHenunst VD1-R13 n VD2-R14
(nyHKTUpPHaR NMHKUA Ha cxeme). MNockone-
Ky B 3TUX TOYKAX HaANpPSHKEHUE HA3KOTO
YPOBHSR He npeBbiwaet 1,5 B, Ha pabo-
Te YCTPOUCTBA 3TO HE CKa3LIBAETCH.

HanaxueaHue yctpoActsa CBOQUTCS
k nogbopy pesnctopoB R13 n R14 go
nony4yeHus Ha genutensx R11-R12 n
R6-R7 nanpsxeHus, pasHoro 1/6 Upyr
(nepekniovatenn SA2 u SA4 3amKHYTHI).
Takke, BO3MOXHO, noTpebyetcs nogo-
6park HomuHane! uenn R22-C3 go no-
nyyveHns HeobxoaumMom YacToTbl reHepa-
Topa. OHa MOXET HAXOAUTLCR B Npesae-
nax 1...1,5u.

HeTtanu. B KOHCTPYKLMN NPUMEHUMBI
crnepylwwne OoTeqecTBEHHbIE AeTanu:
DA1 — KP1401Y[2A (Heobxoanumo
TOMbKO NOMEHSTL MECTamu BLIBOAbI
NATaHWA, T.€, NOBEPHYTb MUKPOCXEMY HA
180°), DA2 — KP1040Y[]1, DD1 —
K561J1A7, DD2 — K561J1E5, DA3 —
KP1109KT2, KP1109KT21 wunu
KP1109KT62. 3TM MUKPOCXEMBI YXe
MUMEIOT HA BXOAE TOKOOTPaHUYUTENBHLIE
Lenun n MoryT HenocpeacteeHHo pabo-
1atk ¢ KMOIM-nornkon. CrabunutpoH
VD3 — moboi Ha HanpsixkeHue cTabu-
mmsaumm 9...12 B (Hanpumep, KC210B).
Pene — manorabaputHeie, paccynTaH-
Hble Ha TOK Harpy3kn He MeHee 5 A (ans
3BYKOBOrO curHana — He meHee 10 A).
O6mOTKM pene BKIMIOYAKTCR Mexay Npo-
BOAOM NUTAHWUR U COOTBETCTBYIOLLIMMMU
BbixoAamu Mukpocxemel DA3. Pene aga-
PUAHOM OCTAaHOBKW ABUraTens — C HOP-
ManbHO 3aMKHYTBIMA KOHTAKTamn (OHW
BKITIO4AIOTCS B Pa3pbiB NPOBOAA MEXAY
npepbiBaTenem n KaTyLLKON 3axuraHus).
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O7o pene, KCTaTh, MOXET UCNOfb30BaTh-
Cf U B CTOpoxXeBomMm ycrtpoincree. Oc-
TanbHbl€ — C HOPMANbHO PA3OMKHYTbI-

MU KkOHTakTamu Bmecto pene moxHo
MCNONb30BaTh MOLLHLIE NONEBLIE TPAH-
3UcTopb!, NpegHa3HavYeHHble gns pabo-
Tt ¢ KMOIM-norukoi [4] B 3tom cny-
Yyae HeobxogumocTb B Mukpocxeme DA3
u peaucropax R16...R20, R23, R24 or-
nagaer.

KoHCTpyKuMKn kommyTatopa Heobxo-
anmo yaenutb ocoboe BHUMaHKeE, T.. BO
BXOAHbIX LLENRX TEYET HE3HAYNTENBHBLIA
TOK, U nonagaHne Ha HUX BNari uam rpsi-
31 MOXXET U3MEHUTL pexum paboTel MUK-
pocxem. MNockonbKy BXoAL MUKPOCXEM
DA1 u DA2 noctpoeHbl Ha p-n-p TpaH-
3ucrtopax, ConpoTUBneHUe Pe3NCTOPOB
R1...R14 moxHo 6e3bonesHeHHO npo-
NOPLMUOHANBHO YMEHBLWUTL C LENbLIO
yBEeNMYEHNst BXOAHBLIX TOKOB. OpgHako
fyyuie BCero NPeaycMoTpeTb repMeTny-
HYI0 KOHCTPYKLMIO KOMMYTaTopa, B nep-
BYIO OMepeab, nepeknioyarenei. Camulin
onTUMankHbid cnocob — npumeHeHne
6eckoHTaKTHBLIX nepeknyarenen, Ha-
npumep, Ha oCHoBe repkoHoB. lNnara c
repKkoHamu n peauctopaMm Moxet 6biTb
repmeTu3npoBaHa 3noKCUAHON CMOSON.

Bo3MoxeH Bap®aHT U C NPUMEHEHW-
em ManorabapuTHbIx MexaHuyeckux ne-
peknioyartenen. epMetTnsaumnio nnaro
(vnu kopnyca 6noka nepeknioyarenen)
B 3TOM CNy4Yae MOXHO BbINOMHNTL C NO-
MOLLBIO pE3VHOBLIX YEXMOoB, BbIpE3aH-
HbIX, HANPUMEpP, U3 KOMECHBIX Kamep
(pnc.3). B kauectee SA1 n SA3 nogown-
DYT KNaBuLHBLIE Nepekrioyareny Ha 1pu
nonoxeHus. Takue nepexoyareny uc-
Nonb3yloTCs, HaNPUMep, B 3NeKTpuyec-
KUX CTEKNONOABLEMHUKAX aBToMobunen
(SA1) unn ans nepekNOYEHNs CKopoc-
TW BpalleHns gBuratens oTonUTeEns
(SA3). MevatHylo nnary ¢ NPOTMBONO-
FI0)KHOWM CTOPOHbI NOKPLIBAIOT BNAro3a-
LM THBIM f1aKOM UM UHBIM FEPMETUKOM.
Mpw HekoTopoW haHTa3UM BO3MOXHBI U
MHbIE KOHCTPYKLUW nepekniovarencu.
Peaynutatom Takol nepegenkyi ctaHer
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nerkoe n npuatHoe (6e3 cHRTUR PyK C
PYKORTOK) ynpaeneHue anekTpoobopy-
JosaHnemM motouukna (pmc.4).
KoHcTpykuus kopnyca cobcrBeHHO
KOMMYTaropa nokaszaHa Ha puc.5.
Kpbituka 1 AHO Kopnyca BbipesalTcs
O6biYHBIMU HOXHULAMMW U3 TOHKOW Ny-
»eHon xecTh. Kpas aaroroskn Heobxo-
BUMO COTHYTb B OfHY CTOPOHY M YrNbl
U3HYTPU NPONanTb MOLLHLIM NasnNbHU-
koM Octpble kpas cHapyxu obpabarbi-
BawT Menkum Hagdunem. MNeuartHyio
nNary BCTaBNSIOT BHYTPb KpbltUKA U NpOo-

BO3BPALLIAACH K HANMEYATAHHOMY

(“P51”, N11/2000, C.18)

B.PYBALLKA,
r. lucudyanck, Nyranckon obn ,
E-mail: radan1970@mail.ru

3amvaraﬁn@ C HOBbLIM
cnocoGoM nogxura cmecu

navBaloT No NepuMeTpy, ANs Yero no
KpasM nnarbl Heob6xoanMMO OCTaBUTL
donbry B Kauecrse obliero nposoaa.
Ha koHe4HOM aTane BCTaBNRIOT BHYTPb
KpbiLLKWA U30NUPYIOLLYI0 NpoKNaaky (Ha-
npuUmep, U3 NOpPUCTON pe3uHbl) U Npnu-
nauBaloT K Kpbltuke cobpaHHoe AHo.
MecTo BbixOgoOB NPOBOAOB M3 Kopnyca
repMeTuanpyIoT pe3MHOBbLIMMU BTYNIKAMN
[Ins BO3MOXHOCTWU CHATUst pyNst C MO-
TOUMKNa (BMeCTe C KOMMYTaropoMm)
MOXHO NpeAyCMOTPETh pa3beM Ha nna-
TE pene.

INurepartypa

1. A.bytos. PactunpeHne BO3MOXHO-
crei pene. — Paguomup, 2003, N2,
C.19.

2. [Ins noBepxHOCTHOTO MOHTaXa. —
Paguo, 2000, N7, C.5.

3. B.banHukos. ManorabaputHbie aB-
TOMOGWIbHbIE ANEKTPOMArHUTHbIE pene.
— Paauo, 1994, N9, C.42.

4. MouwHble noneBble Nepekniova-
TeNnbHble TpaH3UCTOpbl UPMBbI
International Rectifier. — Paguo, 2001,
N5, C.45.

[na ycrpoiicte aBTOMOBUNbLHON
3NEeKTPOHUKK, paboTaloLmx B TRXENbIX
ycnoBusix (Tpsicka, sBubpauns, 6onb-
wo# nepenag Temneparyp) odeHb
BAXHO UMeTb HAAEXHYI0 KOHCTPYK-
uno OnpoboBae Cxemy 3axUraHus n3
crarbu B.lep6arioka, s ocrancs go-
BoneH ee paboron. [Ins noBblLLEHUS
HafEeXHOCTU N TEXHONOMMUYHOCTH YCT-
poicTBa, s pagpaboran nedarHyio
nnary, Ha KOTOpOW ycraHasnuea-
10TCS BCE 3NeMeHTh. Yeprex nna-
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Tbi NOKA3aH HA PUCYHKe CO CTOpO-
Hbl NeYaTHbIX NPOBOAHUKOB.

B cxeMmy nononHUTENLHO BBEAE-
Hbl MHTErpanbHbIA crabunusartop
DA3 (KP142EHS8 Ha 12 B), koHaeH-
catop C5’ (100 mxdx258) n asa Cp,
(0,1 Mk®) ana npenorspalieHns
Bbixoda u3 ctpos DA1 n DA2 npun
noebilweHnn 6opToBOro Hanpsxe-
Husi. B kauectBe T1 ucnonbayercs
fiepeMoTaHHbIA TpaHcopmarop
TMNW4-3 ot umnynbcHoro bl uger-
Horo Tenesusopa. Konaexcarop C3
Tuna K73-18 (1 Mk®x630 B) oueHb
XOpOLUO NOAX0AWUT AN CUCTEM 3a-
XuraHust (Manble rabaputbl, BbICO-
Koe kadectBO M HagexHoctb) C1
— K52-2, 3TO. On Heobxoaunm,
ecnu npeanonaraeTcs 3kcnnyatk-
poBarb 3axuranue aumon. VT1 n
VS1 ycraHOBReHbl Ha Urorbyarbix

pafamaropax.



A.NMETPOB,
rMommnes.

TPAHCO®OPMATOPbDI,
BbINPAMUTEIIN N PUIBTPDbI

{Mpoaonxenune. Hayano B NN7-9/03)

AKTUBHBLIE NOTEPU B CTANU marHuro-  1a6n. 7

npoeopa:

Pasmepst
MArHMTONPOBOAA S,

Hinpnua | Tomuwna

- ) Ps,
e mmroroosen TR RIFE
rae mg — Macca marHuronposopa R
TpaHcdopMaropa, Kr. Y]
20x16 16 298 289 9 26
Me=Ve Yer =Yer lp-Ser (26) 20020 20 12 35 20 372 127 362 33 10 15 24
~ 3 20025 25 485 454 22 23
A€ Ycr — YAENbHLIA BEC CTANM, Kr/cM; 20x32 32 595 580 38 22
(ans mapok cranu 3421, 3422, Unm
3423 y,;=0,00765 kr/cm3) 25x25 s 15 a5 25 581 oo 708 42 .5 60 17
lc — BnuHa MarHMTHOM CMNOBONA 25x32 32 741 Y905 ’ 70 16
NMHMY (CPEAHEN MHMM 25x40 40 930 1130 86 15
MarHUTONpoBoAa), cu; gggz 46 20 19 46 32 63 199 955 43 15 100 10
X¢ B f} »
S¢ — nnowaze ceHenms 20x32x58 58 23 1120 55 124 9
MarHMTONpPOBOAA, CM2. -

OcHoOBHble Napamerpbl NEHTOYHLIX 25540x36 36 205 1570 32 150 9
marnuronposogos LLNM u MM m3 cra- 25x40x46 25 24 46 40 98 228 1750 42 20 190 8
nm 3413 TonwwmHon 0,35 MM ans cete- ggnggg gg ggvg ;?ég g‘; 338 g
BbIX TPaHcdopmaropos (=50 IMy) npu- X :

nnm
BEAeHS B TAbN.7 [2]. 32x50x48 48 259 3140 42 330 7

U3 tabn.7 emuaHo, YTOo NpM oamMHaKo- 32x50x58 32 30 58 50 158 284 3420 54 25 390 5
BOM Bece marHmutonposogoe LLINM25x40 32x50x73 73 31,3 3800 69 490 5
1 MMM20x32x58 MOLLHOCTL NOChegHe- 3260630 90 347 4200 86 580 4oy

ro B 1,44 pasa 6onetue (124/86=1,44).
Kpome Toro, npu oguMHakoBoMm Npoun3se-
AeHun S,S. MOLHOCTE CTEePXXHEBOrO
TpaHCccOpMaToOpa, a 3HAYMUT M KONbLE-
Boro— B 1,2...1,3 pasa Bbile, Yem 6po-
HEBOro.

Ecnu HOpManu3oBaHHLIN MarHUTO-
NpoBOA HE NOAXOAMT, U BO3HMKAET He-
06Xx0QMMOCTL pacyera pasmepoB MarHm-
TONpoBOAAa, PEKOMeHAyeTcs NONb3o-
BaTbCH COOTHOLUEHUSIMK:

b=(2...3,3)a;
c = (1...3,3)a;
h =(1,6...5)a,
MM BOCNONBL30BATLCS BblPXKEHUEM!
VC = (pM ) as» (27)
oTKyaa
azq Ve 2
. (28)

Ins marnuronpoeogos tuna LU (L)
Om = 2y(x+z+1),
Ins marsuronpoeogoe tuna 1 (MNN1)
Ou = 2y(x+z+2);
Ins marauronposogos tmna O (OI1)
Om = Ty (x+1),
rae x =cla, y = b/a, z = h/a.
PekomeHayeMule 3Havenust Gespas-
MEpHBIX KOabpUUMEHTOB X, Y U Z ANs
pasHbIX TUNOB MarHUTONPOBOAOB CNEay-
oLme:

Wn-—x=1,y=2 (nonyckaercs 1...2),
z=2,5;

M—x=16;y=2,2=25...5

Oon — x = 3,3; y =3,3 (gonyckaercs
1,6...3,3).

BpoHeBble CBpAEYHUKM UCNONL3YIOT
ANA MaNoMOLWHBLIX TPAHCHOPMAaTOpPOB.
MpumeHeHue ogHoM KaTyLkm ynpoula-
€T MX KOHCTPYKUMIO, HO Takue TpaHcdop-
Maropbl MMEIOT 3HAYMTENbHBLIE MHAYKTUB-
HOCTb paccestHusi u COBCTBEHHYIO em-
KoCTb, 6OMbLLYI0 YyBCTBMTENBHOCTL K
BHELLIHMM BO30EMACTBUSAM, Manylio CTENEHL
CUMMETPUM OOMOTOK M OTHOCHMTENBLHO
6onbluon pacxog npoeoaa u3-3a yBenu-
YEHHOTO gMaMeTpa CpeaHEero BUTKa.

CTep>KHEBYIO KOHCTPYKLUMIO MCNONb3Y-
10T AN TpaHcgopmaropos 6oneLuon 1
cpefHei mowHocT. Hanuyue asyx ka-
TyleK yBenuymMBaet nnowaae Tennoor-
[aym M TeM camblm ynyytlaeTt TenNOBON
pexum obmoTok. K goctonHcTeam crep-
XKHEBOWN KOHCTPYKUMM OTHOCHUTCR M 6O-
nee cnaboe BHetHEE MarHUTHOE none,
TaK KaK Nnons Aeyx Karyliek Hanpaene-
Hbl HABCTpedy Apyr Apyry. Hammensluee
BHELLHEE Nofe uMmeroT TpaHcdopMaro-
Pl HA KONbLUEBLIX cepaeyHukax. [ns
NONy4eHUst MMHUMAanNbLHOrO HEMAarHUTHO-
ro 3asopa B MarHMTONpoOBOAE TOpUbI
CEepAeYHUKOB CKIeMBatoT NAacTou, cogep-
xallen coeppomarHMTHbLIN Marepuan.

Pexxum pabotel TpaHcdopmMaropa,
npu KOTOPOM NepeuyHas obmoTka noa-
KIIOYEHAa K MCTOYHMKY NUTAHUSA, a BTO-
puyHas — pasoMKHyTa, Ha3bLIBAKOT pe-
XXUMOM XO0r10Cmoeo xoda. B aroM pexm-
Me Yepe3 NepemuyHYI0 0OMOTKY NpPOXo-
aurt ToK |, cosparowmuin B cepaevHuke
MarHUTHBIN NOTOK P,

Tok xonoctoro xoaa lo COCTOMT M3:

- peakTueHON CoCTaBnsIoWen lop, Ko-
Topas onpefensieTcst HanpsXXEHUem
cern Uy M MHAYKTUBHBIM cOnpoTHMBIe-
HUEM NepeuyHON 06MOTKM Z| =0l ¢;

U U

oLy Z]

(29)

- aKTMBHON COCTaBNAILLEN |55, 3aBU-
CALLEe OT Notepb B CEpAe4HUKE MarHn-
TONpoBOAAa HAa BUXPEBLIE TOKM M Nepe-
MarHuM4MBaHme

P
= U
IIns GonblKnHCTBA TpaHcgopmaro-
poB loa < 0,1lgp.
Tok xonocTtoro xoaa:

lo = \/Iga +|gp = lop- (31)

AKTMBHas CcocTasnslowas Toka nep-
BuyHOM 0B6moTKM Npm pabore TpaHcgop-
Maropa nog Harpy3kom criaraercs m3
asyx vacreit: |y’ = Pp/Uy, onpenense-

(30)

loa



MOM TOKaMM1 BTOPUYHLIX OBMOTOK, U g,
BO3HWUKaIOLL|ei 3a CHET NOTEPL B Mean U
cranu. OpueHTUPOBOYHOE 3Ha4YeHUe
TOKa NepPBUYHON O6MOTKN MOXHO onpe-
aenutk no dopmyne:

_h_ P
n nu

rae n — KN tpancdopmaropa.
MarHuTHeln notok ®,, 3aMblKasack
Yyepes MarHUTOnNpoBOA, NPOHU3LIBAET
NEPBUYHYIO U BTOPUYHYIO OBMOTKK, B
pesynkTare Yero B HUX UHAyunpyercs

9cC:

) (32)

E{=eny; Ex=eny;
e =4,44f-S.-By10%, (33)

rae e — JM1C, Hasoanmasn B OQHOM
BUTKe, B;
E1 1 E5 — 3HaveHns UHRYUMpOBaH-
HBIX HANPSYKEHUA, B NEPBUYHLIX U
BTOPUYHBLIX 06TOTKaX, B;
f — yacrtora NnoABeAEHHOIO K Nep-
BUYHOM 06GMOTKE HanpskeHus, Iu;
N4 U Ny — YACNO BUTKOB NEPBNUYHHON
1 BTOpUYHOM OOMOTOK;
Bm — aMnauTyaa MHAyKuun B
cepaeyHuke, Tn;
S — nonepeyHoe ceveHne
MarHUTONpOBOAa, CMZ,

MHayKuns B ceppeyHuke B pexmme
XOnOCTOro Xo0Aa:

AU,

Bom =Bm(1
om m(+100

(34)

rae Bp — amnnutyaHoe sHadeHue
MHAYKUMKM Npu pabote
TpaHchopMaropa nop HarpysKon,
AU4 — orHOCUTENBHOE NaaeHne
HanNpsYKEHUA Ha NEPBUYHON
0BMOTKe, BulpaxeHHoe B %.

Ecnu ko BTOpU4HOM 06MOTKE TpaHC-
¢opmaTopa NoAKNIoUUTL Harpysky Ry,
TO Yyepes 0BMOTKY nonaer 7oK la u no-
ABUMTCR NOTOK ®», HANpPaBNEHHLIN Ha-
BCTpEYY NOTOKY Og 1 0cnabnsiolw i ero.
Mpu arom ymeHbluunrcs JC E4, Ha-
npasneHHas HaBCTPeYy NPUNOXEHHOMY
HanpsbkeHuto U4. B pesynerare TOK, Npo-
XOOALLMIA Yepes NepBUYHYO OBMOTKY, yBe-
AMYUTCR A0 3HaYyeHus |y, a NOTOK — Ao
TaKoro aHayeHus &4, NpKU KOTOPOM pas-
HocTb ®4-®o Gyaer HesHauuTeribHO
MeHblle D, 33 CHET N3AEHURA Hanpshke-
HUst H&a OBMOTKaX.

Mockoneky E=U4, a Ex=Uj, TO M3 (33)
Cnenyer, YTo;

U1 N4

=K.
U, n, (35)

MHAYKTUBHOCTDL KaTYLUKK c heppomar-
HUTHBLIM CEPAEYHNKOM, Y KOTOPOTO Npak-
TUYECKM BECh NOTOK 38MbIKaEeTCR Yepe3
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CepAEHHUK, Onpeaensior No hopmyne:

_ 1256 -1 -3 - S¢

36
L 0 (36)
rae L{— MHAYKTUBHOCTL NEPBUYHON
o6moTkun, H;
. — MarHuTHast NpoHNUAaeMoCTb
cepnevHuKa;
N — YUCno BUTKOB NEPBUYHON
obMoTky;

S.— nnowaab nonepeyHoro
CeyeHNs cepaevHuKa, CM2;
I, — cpepHas ANWHa MarHUTHOM
CUNOBOW NINHUN, CM.
MHAQYKTUBHOCTL PacCEeRHUR TpaHC-
dopmaTopa MOXHO onpesennuTb no
¢dopmyne:
1256-B - Iy -n}
= 55 (Ag+
(A-1°10°-8
rae P — koacphuuneHT, saHa4yeHne
KOTOPOro 3aBUCUT OT KOHCTPYKUUK
o6MOTOK (ANR ABYXOBMOTOYHOIO
TpaHcdopmaropa $=0,8...0,9);
lcp — CPEAHAR ANUHa OQHOTO
BUTKA ODMOTKH, CM;
A — obuwee 4YMcno Yyacren, u3
KOTOPbIX COCTORT NEPBUYHER U
BTOpUYHas 06moTkn (6e3 Yepeno-
BaHURA A=2, B cy4ae pasbusku nep-

S

O+ 0y
3 (37

BUYHON OBMOTKM Ha ABE YacTU U

pasMelLeHun Mexay HUMW BTOpUY-

HoM 06MOTKM A=3. Ecnn oaHy u3

06MOTOK pa3butk Ha TpU YacTK, a

ApYTyto — Ha pBe, A=5);

8 — BHYTPEHHWN pa3Mep Kapkaca

Mexay BOKOBLIMY LLIEYKaMu, CM;

Ay — TONLMUHE MEXAYOGMOTOYHON

N30NAUMK, CM;

04 U 0p — paananbHas TonluHa

0BbMOTOK, CM.

PeaKTUBHBIA TOK NEPBUHHON OBMOTKA

TpaHcchopmaropa:

A IV T kS

P70l 2af-1256-p-n2-S,

- a- -l (A), (38)
N4

rae [p—AnuHa cpeaHein CUNoBON
AUHUAK, CM.
3aBUCMMOCTL MHAYKUWWA OT amnep-
BUTKOB Ans cranei 3413 n 3423 n pas-
AWYHBIX Pa3mMepoB cepaevdHuka, nony-
YeHHas IKCNEepPUMEHTANbLHO, NOKasaHa
Ha puc.19 {2]. CnnowHoi NMHUeN no-
Ka3aHbl 3aBUCUMOCTM Ans crann 3423
TonwmHon 0,08 MM, LUTPUXTYHKTUPHOA
— ans ctanu 3413 TonwmHown 0,35 Mm.
MouHocTb, paccemBaemas B Buae
TennoTel B NpoBoge 06MoTKu:
2
p, =PR=1 Pk
Sn
rme | — ToK, NpoXoasun Yyepes
obmorTky, A;
lc— BNUHa NpoBoAa O6MOTKN, M;
Sp — NonepeYyHoe ceveHne
npoeoaa o6MoTKA, MM2;
p — yaenbHOe CONpoTUBNEHNE
nposoaa (AN\ mean
npu temneparype 20°C
p =0,0175 Om-MmZ/m).
[Ans yncTeix MeTANNOB Temneparyp-
HbIM KO3 PUUUEHT CONPOTUBNEHNS NO-
NIOXWUTENEH U PABEH:

(39)

= ~0004.
273

[MoaTomMy npy Harpese NPoBOAa Ha At®
ero yaensHoe conporusnexne byaer:

pt = po(1+aAt). (40)

B cnyyae, ecnm M3BECTHO NageHue
HanpskeHUa Ha oB6moTKe, NoTepu B
Meamn MOXHO onpeaenuTb No hopmyne:

Py=lAU. (41)

PekoMeHAyEMEIE 3HaYEHUst NaaeHns
HanpsbkeHns Ha 0BMOTKax TpaHcdop-
maropa npueegeHbl Ha puc.20 [2].

(Mpoponxkerune cneayer)



B.®E[NOPOB,
398046, rNTuneuyk-46, a/s 1341

Ins pacnpegeneHus BugeocurHanos
OT HECKOMNBKUX UCTOYHUKOB K HECKOfb-
KUM notpebutensm Ucnonbaywt mat-
puyHele kommytartopel (MK) Ha pmc.1
n3obpaxkeHa cTpykTypHas cxema MK 4x4
(nepBas yudpa 03HaAYaAET KOMMYECTBO
BXO[0B, BTOPAas — BLIXOA0B) BeixogHble
CUrHank! OT YETbIPEX HE3ABUCUMbIX UC-
TOYHUKOB Yyepes bydpepHbie ycunurenu
1 4 nocTtynalot Ha YeTLIPE HE3aBUCHU-
MbIX nepexiodatens 9 12, ¢ koTopeix
yepes BbIXOAHbIE yeunutenu 5 8 nocry-
nalwT Ha YeTbipe He3aBUCUMBIX BLIXOAA
Ha mo6oi n3 BbIXoqos MOXHO nogathk
curHan ot nboro u3 Bxoaos B nepBbIx
MK ucnonesosanucb MexaHuyeckue
koMmmyTatopbl OgHaKo BO3HMKANN TEX-~
HONOrnMYyeckne TPYAHOCTU B NONYYEHUN
MUHUManNbLHON HepaBHoMepHocTn AYX
KOMMYTUPYEMBIX CUrHANOB Ha BLIXOAE,
a TaKke MMHUManbHLIA YPOBEHL HABO-
OOK Ha curHaneHble uenu

Bce e B HacTtosee BpeMSs cylle-
CTBYET YCTOMYMBOE MHEHUE O NpEUMY-
LeCTBE MEXaHUYECKUX KOMMYTaToOpoB
Hap nonynpoBOAHUKOBLIMWU BBUAY WX
6onbiuen HapexHoctn Mocemy B cuc-
TeMax, Tpebylowmnx NOBLILLEHHOR OTKa-
30YCTONYUBOCTU, UCNONB3YIOTCR UMEH-
HO MexXaHW4yecknue KoMMyTaTopbl B cu-
cTeMax, AN KOTOpbIX NOCNEACTBUS OT-
Ka30B KOMMYTATOPOB HE KPUTWUYHbL,
ynobHee ncnonbaosartk NONYNPOBOAHMU-
KOBbIE

Ons noctpoeHns MK MOXHO ycnetuHo
NPUMEHNTE KOMRNNEKT MUKPOCXEM
HA4600C/HA4404C & HARRIS
SEMICONDUCTOR B kauectse BXoa-
HbiX B6ydepHbIX yecunutenen (1 4 Ha
puc 1) NcnonNb3yKwT KOMMYTUpPYEMBIA
yeunutens HA4600C (puc.2) Ero oco-
BHEHHOCTL COCTOUT B TOM, YTO CUrHan co
BXOAA Ha BbIXOA NPONYCKAETCR NPU Ha-
nMyYnn Ha Bxopge paspetwweHus EN
(ENABLE) noruyeckonn “1" (ypoBeHb
TTN) MNpu nornyeckom “0” Ha Bxoge EN
BBIXOA YCUNUTENSA NEPEBOANTCS B BbICO-
KouMneaaHcHoe (Z) coctosHue

Ha puc.3 naobpaxeHa cxema Gbict-
popercTayLlero komMytaropa 2x1, ume-
HOLLEero BO3MOXHOCTb nepesoga B Z-co-
ctofiHne HepaBHOMepHOoCcTbL AYX He
6onee 0,5 gb B nonoce go 100 My
NO3BONRET UCNOMNB30BATb ITOT KOMMY-
Tarop B yctpoicresax obpabortku kak

MATPUYHbLIE KOMMYTATOPDI
BUOEOCUITHANIOB HA MMC

OUPMbI

1 ’ 1 5
Bxod 1 |'"—~—' Li;__—'l i__—_—i I_{';___; Buxod 4
- Ve
> g i | | [ g <
| | | } | | |
2 | | | | | | | 6
Bxod 2 | [ . Il | Buixod 2
P o b | ] e P
= 2
Bxad 3 | | | } ] | Buixod 3
1 } |
> f irt~T1 1t i+ 1|l > |
| ] [ | | | | |
: | P! | [ | [ | 8
Bxad 4 ' : | } | I ' : Buxnd 4
\. -
> > | Fl' | [‘i‘ T | >
) 1 i [ o 1 -
. . 2
g L] f
Puc. 1
CcaL{mn YpOBHS NOCTORHHOW COCTABIRIO-
7DM HA600C . wei TB-curHanos Hanpumep, Ans cumk-
Be — || 0@ F—Bux caLumn YPOBHSA YepHOro Heobxoaumo Ha
o— RTRL 3+58 nepBbIA BX0A NOAATH BUAEOCUrHan, a Ha
_'_-_BW ull, 3-58 BTOPOil — NOCTORHHOE HaNpsXKEHWE, COo-
_Lm .2 OTBETCTBYIOLLIEE YPOBHIO YepHoro [Nepen
I 01 I“‘ Bxoaom DA3 (sbiBog 7) ycraHasnmealot
Puc. 2 paspenvreneHyio eMkocTs 0,22 Mkd (Mme-

aHanoroBbIX, Tak U LUGPOBLIX CUrHa-
noB TB n TBY, komMmyTupoBarb curHa-
nul TB-nporpamm Ha npomexyToyHon
yactote (M4), B TOM ynucne ocyuwlects-
nATh “Bpe3Ky” AoNonHUTENbHBLIX CUrHa-
nos Ha MY Cxemy, npuBeaeHHyl0 Ha
puc 3, MOXHO NPUMEHUTE U AN PuUK-

HOLLYH MUHUMATrbHBIA TOK yTEYKW), a Bbl-
BOA 7 COEOMHSIOT Yepe3 HarpysouHbin
pesuncTop ¢ 06WUM NPOBOAOM CXEMBI

MMC HA4600C MoxHo Takke C ycne-
XOM UCNONBL30BATH B BLICTPOAENCTBYIO-
wmMx cxemax Bbibopku-xpaHeHust (CBX)
aHanoroso-UupoBbix npecbpasosare-
nen.

Bxad 1 DA1 HAGOOC R3 75 , DA3 HA600C Buxod
1 > Q b ~1 = " L
o —H] [WB 5K B 1% Hen| [l
s 8wl 2 01 Byl |-l
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’ 58
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Bxod 2 0A2 HA4600C . Rb T5 I
> 1 Je|a s—
1l o B3
R2 [EN| el T 75 458
7 8oyl | 2] g
L A K Bub 7
001
001 1/6 T4HCTO4A
Ugnp 12
EN Puc. 3




MepcnekTnsHee, ogHako, NPUMEHEe-
Hue 6onee “npoasuHyroin” MMC —
HA44004C (puc.4), npeacraensiowlen
coboit gewmdparop-kommyrtarop OH
OCYLLECTBNSET KOMMYTaLMIO 4-X BXOOOB
X0 X3 Ha oauH Bbixog Y K Bbixogy
nogKmio4aeTcs TOT BXoA4, ABOUYHbIN KOA
KOTOPOro yCTraHOBNeH Ha Bxoaax AQ, A1
KoMmyTauus nponcxoguT Npu HanM4nm
Ha Bxoge Bblibopkn CS nornyeckoro “0”,

DA1 HAKGOAC Puc. 4
g [MXTy I ’

5% e

_Biy3 }12 ‘SE

mo L

s T % ) +5B
-U -58
v 6 == A

Harpy3ky (moHTaxHoe UMW) kak mexay
coBoi, TaK U C BbIxoaaMu T OPYyrux cxem.

Ha puc.5 nsobpaxeHa npuHunnuane-
Has cxema MK BuaocurHanos, curHanos
MY unn SDI 8x1 BxoaHuble 6ydepHble
YCUNUTENU KOMMYTUPYIOTCS CUrHaNaMmn
T kommyTaTopos DAY, DA10 K Bbixoay
noaKnYaeTcs To0T BXod, KO4 KOTOPOro
ycraHaBnueaercs Ha wuHax AO0...A2
(000 — Bxop 1, 001 — BX0A 2 M T.4.).

Puc. 5
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4
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a npu nornyeckon “1” Ha CS Bbixoa Y
nepeBoanTCS B Z-COCTOSTHUE, YTO NO-
3BONISET KackagnpoBaTb Takue KOMMY-
tatopbi Bbixogbl TO T3 UMC Bbinon-
HEHbl MO CXEME C OTKPbITbIM KONNEKTO-
poM (p-n-p TPaH3MCTOP, NOAKITIOYEHHBIN
amutTepom Kk +Uq) Norndeckas “1” Ha

AaHHbIX BbIBOAAX COOTBETCTBYET aKTh-
BU3MpPOBAHHOMY BXody Heaktusuanpo-
BaHHblE BXOAbl yCTAHABNNBAKOT COOTBET-
CTBYIOWME UM BbIX0abl T B Z-COCTORHNE,
noruveckas “1” Ha exoge CS nepeso-
AnT BCE Bbixoabl T B Z-cocTosHMe Bbi-
xoabl T MOXHO 06beanHATL Ha obuwyio

Bbixog MOXHO nepesoaunTb B Z-COCTOS-
HUEe NnyTeM 3ambikaHus Bxoaa EN Ha
obwnii nposoa (AaHHAS hyHKUMS HEOB-
X0QUMa ANs KacKaampoBaHUS KOMMYyTa-
TOpOB)

(OxoH4aHue cnepyer)



A.OUNNNOBNY,

r.J13epxnHck, MUHCkoin obn.

Tenesnsopbl 3YCLT...5YCUT ewe
[OBONBLHO WUPOKO pacnpoctpaHeHb!. U
[aneko He Kaxablid U3 HUX UMEET CUC-
TEMY AUCTAHUUOHHOIO ynpaeneHus
(CAY). Tonbko c noseNeHNEM Tenesn-
3MOHHBIX npoueccopoB ¢upm ITT,
Philips, Siemens Hayancs HoBbIA 3Tan
CXeMOTEXHUKN Tenesm3opos. Cenvac Ha
paguopbiHkax Poccun, Benapycu u apy-
rmx ctpad CHIM nonHo pasfinyHbIX Mo-
Aynen AUCTAHUMOHHOIO ynpaBneHus,
Ha4yuHas ot MCH-501, MI1Y-1-1 1 3a-
KaHYNBaR COBCEM HOBbIMU.

CospeMeHHble Teneen3optl 6-7 NOKo-
NIEHNIA NO3BONSKIOT BLIBOAUTL HA 3KPaH
TeNesn3opa TEKCTOBYIO U rpadnieckyio
uHdopmMaumio. Hennoxo 6bino 6ut obec-
NeYnTb ITMMKU BO3MOXHOCTMU U Gonee
crapbie TENEBN30pb.

MNpennaraio MeToauKy YCTAaHOBKU B
Tenesn3opet 4-ro nokoneHna 4YCUT
MOoAynst AUCTAHUMOHHOIO YnpaBneHus
MCH-501-11, cucrembl Tenerekcra (Mo-
aynb pekopgepa tenerekcra MIT-655,
MAOT-690 nunn MOT-656), a Tacke MoAy-
N8 cornacosBaHus ¢ pasbemom “SCART”
(M3C-45).

Ilns cornacosaHus nnatsl KOC-401
(KOC-402, KOC-406) c cucremon 1Y
HeobXoaMMO YCTaHOBUTL PsA 3NEeMeH-
ToB cornacoeaHus (puc.1). [Ins nop-
kntodenuns nnarbl M3C-45 Heobxoanmo
NpPUMEHNUTbL Kackag Ha TpaH3ucrope,
KOTOpPbIA COBMECTHO C BbIXOAHbIM TpaH-
auncropom 8 MCH-501-11 obpaayet uh-
eeprop ¢ ycunutenem toka (puc.1a).

Mockonbky ana nutanns mogyns Y
ucnonbayercs HanpsbkeHue 5 B, Bbixoa-
Hble CUrHanbl AOMKHbI UMETL TE Xe Be-
nn4nHbl (He 6onee 5 B). B Tenesnsope
HanpsXeHWe CUHXPOHU3UPYIOLLETO UM-
nyneca obparHoro xoga fnyda (CUNOX)
nmeet amnnutyny 60 B, a HanpsxeHne
KaapoBOro racsaero UMnNynbca HEMHO-
ro npesbitiaet 9 B. MNpesbltienne amn-
nnTyabl BXoaHbIX curHanos 8 MCH Bbi-
sefeT U3 CTpost LeHTpanbHLIA Npouec-
cop, a CHWKeHWe ypoeHst Huxe 2,8 B
(ypoBeHb nornyeckon “17) npueeger kK
MCYe3HOBEHUIO HA 3KpaHe Tenesusopa
rpachn4eckoro N3obpaxeHust perynupo-
BoK. Ha puc.16, B noka3saHbl CXeMbl
cdopmuposarens umnynscoe CUOX un
KI' ¢ amnnurygoit, Heobxogumon gns
HopmanbHoi paborsl MCH.

[ns ynpaBneHns rpoMkoCTbio HEeob-
XOAUMO nogaearh Ha BLIBOA 2 MOAYNSA

MOLEPHU3ALIUA

TEJNNEBU3OPOB

Bux
Puc. 1 +128 CUOX {+608) Bux KIH (+98)
=
Bx AV/TV Vio R3S 036
KT645A 10k o5
VD22 KA5225
a) K M3C-45  6) VDb )
KC156A Bux KM {+5B)
’A” X tub & K1TexPs €
|
{K bwd 5 K174XP4 I 15370
. . MK
i RSD_4.Tk T w68 eb4D
oy 1 == 7 Nt
2 TMPKT5
R33
7.5k
Uynp A1.2 — MYC-501 (MYC-501-1);
A33 — MOY-1-1 (MOY-1-3, NY-41,
R CM-41);

r

paguokanana (CMPK) HanpsixeHue
0...3,6 B. B CMPK-1-3, CMPK-1-5 ume-
ercs BCTPOEHHLIA AenuTenb Hanpske-
HUA, KOTOPbIA COBMECTHO C BHELIHUMMN
peancropamun R33, R34, nokasaHHbIMK
Ha puc.1r, 1 BbiXOAHbIM CONPOTUBIIEHN-
eM MCH-501-11 obecneunsaet gaHHyio
perynuposky. [ins pactimpeHnust Nonochbl
3axeara AUl xenarensHo nopnasitb
napanfnenbHo KoHTYpy AMYT (L4-C22 .
CMPK-1-5) peanctop R19 conporuene-
Huem 2,4 KOM.

Urak, Ans MmogepH1M3auun tenesuso-
pau yCTaHOBKW B HEF'O BCEX COBPEMEH-
HbIX “Hasopotoe” Heobxogumo npope-
narb cnegylowmne onepauun.

1. Usrotoeutk nedarvylo nnary 6no-
Ka corflacoBaHus (pmc.2 u 3), B KOTO-
pylo 6yayT ycraHaenuearbcs MOAynNu
TeneTeKkcTa u ConpskeHns.

2. lemoHTpoeartsb 6nok ewibopa npo-
rpamm, nAary ynpasfieHus, CTapylo cu-
cremy [1Y (ecnun nmeercs), moaynb ycu-
nMuTens 3BYKOBOW 4actothl, Nnary Ha-
CTPOMKN.

B renesuaopax 4YCLT aro 6noku:

A10—MBIM1-3 (MBM-1-1, MBN-1-2);

A9 — BY-413 (M34-501-3);

A9.1 —TMY-42 (NY-41,MY-43, NYy-45),

A32 — oN-2 (oN-5, NN-5).

3. YcraHoBUTb BAOK NUTAHURA Ha OC-
HoBaHUKM Teneeusopa Mexgy bY-413
(Y34) n MN403 (MM405). B kavectee
6noka nuraHus xenarenbHO UCNONbL30-
sartb bMN[-45, BMNI-45M.

4. Ycranosuts MCH-501-8 B nogro-
TOBNEHHYIO ANst 3TOr0 NEpeaHIol na-
Henb Tenesusopa Ha mecro MBIM-1-3
(MBMM-1-2, MBI1-1-1).

5. YcraHoBUTb B NNary cornacoesaHns
Moaynb Aekogepa TeneTekcTa B pasbemM
X7 (puc.3) u nnary cornacoeanus (Y34)
M3C-45 B pazbembl X12 1 X9. MNpm no-
Mmouwn croek B nnare M3C-45 xectko
€€e 3akpenutb (NponawTb OTBEPCTUR
“A”).

6. YcraHoBUTb NnaTty coeguHeHUn Ha
6okoBol cTeHke Tenesusopa. Pasnem
XS2 “SCART” nnarbl M3C-45 pgomken
pacnonararbCst HaNpPOTUB OTBEPCTUR
NpPAMOYronbHON ¢opmbl B 3agHen
Kpblilike Teneensopa.

7. Boinastb Ha kaccete KOC-401
(KOC-402, KOC-406) cnegylowme ane-
MEHTbI:

C6 — 0,1 mkd;
R49 — 154 kOwm;
R50 — 226 kOwm;
R51 — 82 kOMm;
R52 — 43 kOwm;
R10 — 820 kOwm;
R14 — 680 kOwm;
R45 — 75 Owm;
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R57 — 27,4 xOwm;

8. YcTaHoBuTL BMECTO pe3uctopos

R51 — 82 xOm, R58 — 18 xOm, R59 —

R58 — 15 kOwm; R50, R52, R54 nposonouHblie nepembid- 33 kOM (puc.4).
R59 — 27,4 kOwm; Ku, BMecTo R49 — pe3ucTop conpotus- 9. MNepepesatb Ha KOC gopoxku, co-
VD2 — KO45226. nexvvem 75 kKOM, smecto R57 — 10kOM,  eauHsiioume sbisog 11 MMC D2 ¢ 06-
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A.KOHLIEBUM,
r C.-Netepbypr

AneKTponpoBOAKa B XUNbiX Nnomelle-
HUsX 06bI4HO paccuuTaHa Ha Tok 6 A
[LnvrensHoe ero npesbillleHne YypepaTo
noxapom OaHako TPYAHO OLEHWUTE CyM-
MapHYI0 BENUYUHY TOKa B KBaApTUpE
HanomHwWTL 0 npeBbIlLeHU HOMUHATNb-
HOrO TOKa NOMOXET NpOCToe YCTPoii-
CTBO, OnUcaHHoe HNWXe MHAvkaTopHas
4acThb YCTPOWCTBA ranbBaHWYecku pas-
BS3aHa C CeThblo U NOITOMY COBeEpLUEH-
Ho 6e3onacHa

MpuHunn pabortbl curHanusaropa
(pMc.1) ocHoBaH Ha TpaHcdhopmauum
TOKa, NpoTeKaloLlero no BKNIOYEHHOW B
paspbiB ceTeBOro npoBoaa nepeudHoON
06MoTKe U3MepuTenbHOro TpaHcdopMma-
Topa [loTpebnseMbl Harpy3kon Tox
npeobpasyercs B HanNpsxeHve BO BTO-
py4HOh 0BMOTKE, KOTOPOE U UCTIONbL3Y-
ercs Ans UHAUKaUWK (3aXuraeT cBeTo-
Avon)

OKBUBANEHTHLIA UMNEAaHc nepeuy-
HOW OBMOTKM, COCTOSWNUNA u3 cob-
CTBEHHOro Z 11 U BHOCUMOTQ Zg,, U3 BTO-
pUYHOW Lenu, AOCTAaTOMHO Man, uTo-
6b! OKa3biBaTb BNUSHWE Ha Harpysky
(nopknioyeHHble anekTponpubopbl)
OnpepnenvM napamerpbl Lenv B nony-
nepvoa, COOTBETCTBYIOWIWA FOpPEHUIO
ceeroanoaa Myctb o=2nf — yuknuyec-
Kas yacrora cetu, Z; U Rpy — nonHbin
uMneaaHc BTOPUYHON Lienv v ero akTve-
Has 4acTb (ConpoTvBNeHne CBETOAWNO-
Aa) CooTBETCTBEHHO, M — B3aumHas
WHAYKTUBHOCTb, Lq1=L2o — uHAykTUB-
HOCTU NEepBUYHON U BTOPUYHON 0OMO-

ToK TpaHcdopmaropa
Torpa
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Ocraetcs nogobparth BUTKK KaTyluek
TpaHcdopmaropa Tak, 4ytobbt Tok 6 A
obecrnevyuBan NoporoBbIv TOK 3aXUraHus
ceetoanona Hanpumep, ans AN307KM
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OoNpenensoTCs U3 BbipaXeHus
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Takylo MHAYKTUBHOCTL HETPYAHO No-
Ny4WTL, HAMOTAB RaTyLUKY Ha heppuTo-
BOM konbue M1000 (HM3) K44x28x8.
Uuncno BuUTKOB AnNs TopouaanbHOW Ka-
TYLWKN MOXHO HaTU no dhopmyne’

2_ Llep _ 3181
Uo S 126 064

n = 20,

rAe lep, — CpeAHss AnvHa
MarH1TonpoBoaa,
S — ero ceveHue

Ho ato — 6e3 yyera noroka pacces-
HUR, NOSTOMY Nyullie OKOHYATENbHO No-
[obpaTs YUCHO BUTKOB SKCNiepUMeHTarb-
Ho. OkasbiBaeTcs, Heobxoaumo 40 BUT-
KOB W3O0NUPOBAHHOINO MHOFOXWNLHOIO
nposoaa c ceveHvem 2,5 mm?2 Tuna NB
vwnn MI'lIB Hamotka — BeckapkacHas,
BTOpU4YHas obmoTka MoTaeTcs Henoc-
peAcTBeHHO Ha NepBUYHYIO

Ons 3awmThl cBETOAMOAA OT BO3MOX-
HOr0 KOpPOTKOrO 3aMbikaHUs B Lienu no-
Tpebutens (Aaxe Npv HaNU4UK ceTeBo-
ro aBToMara oH Bce paBHO ycneBaeT cro-
peTb), NpeAycMoTpeHa BTopas cxema
(puc.2) B asTton cxeme avoabl BepyT Ha
cebs Tok K3, noka He cpaboTtaeT aBTO-
MaT ObbluHble BbINpsMUTENbHbIE ONO-
Obl C HOMWHAnNbHbLIM TOkoM 3 A B VM-
nynLce MoryT Bolgepxarth 10 A, aTo un
6onee 4Tob6bl OHU He 3akopauyvBanu
ceetoavop, Tpebyercs BKNIOYUTL Nocne-
AoBarenbHO Nno 3-4 WTykW B napannenb-
Hble BeTBM Tak ocywlecTBnsercs Apy-

=100 (Om)

L

=0,318 (mIH)

n 10° = 400,

CTOpOHHEee OrpaHudeHve HanpsxeHus
Ha ypoBHe 1,8 2,4 B [lns atoi uenu
noaonayT mManorabaputHble BbICOKO-
BONbTHbie Anoabl 1N5408 vnu oteve-
cTBeHHble K[ 248A

[aHHOe yCTpOMCTBO MOTYT UCTIONbL3O0-
BaTbL paavoniobutenu, pabortaiowve Ha
MoLHbIX Nepeaartumkax. MNocne noaaum
BbICOKOro HanpshxeHUs Ha namny B pe-
XUMe nepenauv, byaert ropets ceeToan-
o COOTBETCTBEHHO NpU OTCYTCTBUM
Hakana v Hanu4uu BbiCOKOro Hanpsxe-
HUs Ha aHope, 1 Haobopor — Ge3 Haka-
na, HO NIpU BLICOKOM HanpshKeHUn Ha
aHofle ceeTOoAMOA NoracHeT

r Y
BoccTraHoBneHue
cTpenku WUl

CTpenoyHble namepuUTenbHble npu-
Boph! (ronoBkun) Hanbonee pacnpoct-
paHeHHON MarHUTO3NEKT PUYECKON CU-
CTeMbl OObIYHO BbIAEPXKUBAIOT ONU-
TEnbHYO 3-KPaTHYIO U KPaTKOBPEeMEH-
Hyto 10-kpaTHylo neperpyaky Ho 6bl-
BaeT, npubop “3awikanuBaet” Tak, YTo
CTpenka He BblAEpPXMBaeT U OTnambl-
BaeTcsd, XoTs CaM MexaHWsM oCcTaer-
ca ueneim [Mpexae Yyem cnUcbiBaTh
TaKylo ronoBKy, ee MOXHO NOMNbiTaTb-
Cst OTPEMOHTUPOBATL

[maBsHoe npy 3TOM — He HApyLWUTL
6anaHcupoBKy NOABUXHOW cUCTEMb!
FONoBKW, NO3TOMY 3aMeHUTenkL cTpen-
KW DOMmKeH ObiTh MUHUMAaNbLHOW Mac-
cbl B KavecTBe Ttakoro sameHutens
BMONHe NoAoOWaeT Cyxas CONOMMUHKA
nopxoasulen TonuwmHel Ee npuknen-
BaOT UNU OAEBAIOT Ha OCTaBlIUACS
obnomok “pogHoit” cTpenku npubopa

IlutepaTtypa
BepxoBues O I, fliotos K N Mpakru-
yeckue coseTkl MacTepy-nioburenic —
kl'l Heproatommanar, 1987
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M.EPLWLIOB,
rTyna,
E-mail ershov79@tula net

B HacTosiuiee BpeMs npyu npoekTupo-
BaHUM U3MepUTenbHbLIX NpuBopoB Wupo-
KO MCNoNb3ylTCSH OAHOKPUCTAlbHbIE
MukpokonTponneptl (MK) oTedecTeen-
HbIX U 3apybexHbiX npoussoauTenei,
YTO NO3BONISIET PEe3KO CHU3NTL rabapu-
Thi, MAccy U CTOMMOCTb YCTPOUCTB

Ananoroeble U3MepuUTENN Pa3HOCTU
a3 [1, 2] otnuyaloTcs npegensHon npo-
CTOTOW U peweBn3Hol, Ho obnapaioT

LINdPOBOUN HA3OMETP
HA MUKPOKOHTPOIJIUJIEPE

OcHOBHbIe TeXHUYECKue XapaKTepUCTUKHA

[dvana3on 4yacToT BXOAHLIX CUrHanos, 'y 0,06 10000
MorpetHocTb M3Mepenuns pasHocTu das, ©.

- B gnana3one yacror 0,06. 100y 03
- B ananasoxe yactor 100 "'y 1 kly 08
- B guanasoHe yacror 1 10«kly +10
HwnckpeTHocTb OTCcuera, © 0,1
MuvHVManbHas ArnMTenbHOCTbL UMNYNLCOB HA BXOOaX, MKC 0,7

BxogHoe conpotueneHve, MOM, He meHee 1

PSIOM CYLLIECTBEHHbIX HEAOCTATKOB (Ma- Bxopnas emkocts, n®, He Gonee 20
1108 BXOQHOE CONPOTUBNEHNE, OTHOCH- MVHUManbHBI YpOBEHbL CUrHANOB Ha oBoux Bxogax, MB
TENLHO HU3KAS TOUHOCTb U3MEPEHUI, U, - | ananasoH 25 80
[MABHOE, BLICOKWE TPEBOBAHNS K CKBAXK- - Il pnanason 500
P i 1500
HOCTW BXOHLIX CUrHANOB) - [l aManason B 3
Npeanaraemslii hasoMeTp He uMeeT MakcumanbHbii YpoBeHb BXOAHOTO CUrHANa Ha BCEX AUanasoHax, 0
BONLIUMHCTBA YKA3aHHbIX HEOCTATKOB Hanpsixenue nutanus, B 8 14
OH no3BONSieT HE TONbLKO NPOBOANTL MoTtpebnsemeblid Tok, MA, He Donee 200
N3MEPEHNS, HO W XpaHUTb A0 30 U3Me- [abapuTHbie pasmepb:, MM 110x70x40
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peHHbIX 3Ha4YeHWit pa3HocTy (ha3 B sHep-
roHe3aBMCUMOW NAaMATN MUKPOKOHTPON-
nepa v npocMaTpuBarh Ux No Mepe He-
obxogumocTtun [pu skcnnyarauuv npu-
6opa HeobBxoanMMo yyecCTh, 4TO €ro BXo-
Abl ranbBaHN4YecKun CBA3aHb

Cxema ¢asomerpa npuseaeHa Ha
puc.1. OHa COCTOWUT U3 ABYX OQUHAKO-
BbIX BXOAHLIX hopMupoBaTenen nm-
nynscoB (A1 1 A2), ynpasnsiowero Muk-
poKoHTponnepa ¢ reHepaTopom TakTo-
BblX UMNYNLCOB, Aeluncparopa pasps-
A0B, UUPOBLIX NHANKATOPOB, KHOMOK
ynpaeneHusa u ctabunusaropos Hanps-
XeHus nuTaHus

BxogHott hopmumpoBartefib UMNynNLCcoB
BbiflOSIHEH HA ocHoBe chopmupoBarens
13 [3] n kackaaa ¢ BLICOKUM BXOAHbBIM
conpotueneHvem u3 [4] Ha TpaH3ucTo-
pax 1VT1...1VT4 (A1) Ero ocHoBHoe
Ha3HauyeHvie — hopMUpoBaHmne U3 BXoa-
HbIX CUrHanoB NPou3BolbHOW hopMmbl
NPSAMOYrofnbHbLIX UMNYNbLCOB, NPUrOAHLIX
ANA aHanmM3a MUKPOKOHTPONNepomM

Mpu namepeHunx curdan ¢ “BXOOA 17
yepes yenodky 1R1-1C1 n yepes y3sen
3amThl Ha anoaax 1VD1, 1VD2 nocry-
naeT Ha 3aTBOp NONeBoro TpaHaucTopa
1VT1, xoTopuii obecnednBaer BLICOKOE
BXoAiHOe conpoTueneHve cdasomerpa v
YCUNMBAET CUrHasm no HanpsixeHuio.
YyBcTBUTENBHOCTL (ha3doMeTpa ycra-
HaBnueaeTcA Nepekniouarenem SA1
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(MeHAIoTCA pe3ncTopb! B Lieln cToka
1VT1). Koraa SA1 HaxoauTcA B NpaBoMm
rno cxeme MnonoxeHuu, conpoTuBneHve
B LieNy CTOKa MakCUMansHo, U YyBCTBU-
TEeNbLHOCTL MakcumansHa (I avanasoH).
Co croka 1VT1 ycuneHHwh BXoAHOW
curHan nocrynaer Ha AuddepeHunans-
HbIA younutens C rmcTepe3ucHoi nepe-
AAaToyHoi XapakTepucTukon, Gopmupy-
IOWnk M3 BXoAHOro curHana npsmoy-
rofibHbie UMMYIbCh! C KPYThiMU (DPOH-
Tamu Ycunutenb paboraer 6e3 Hacoi-
LIeHMA, YTo No3sBonseT AOCTUYbL BbICO-
koro ObicTpogencTBua n obecneunTtsb
BO3MOXHOCTb U3MepeHus pasHocTu ¢as
Mexgy nocrnenoBarenbHOCTAMM KOPOT-
KUX UMnNynbcoB (MeHee 1 MKC). YPOBHHU
HanpsxeHn Ha Bbixode, COOTBETCTBY-
1owve norvdeckum “0” n “1”, 3aparoren
uenoydkoi 1R13-1R14 Mpu BbiGpaHHbIX
HomuHanax 1R13 n 1R14 HanpsaxeHuve
norvnyeckoro “0" cocraenser He H6onee
1,5 B, a nornueckoit “1" — oxono 3,5 B.
®opmuposarens curHana ¢ “BXOOA 27,
paboraer aHanornyHbiM o6pasom, a ero
YyBCTBUTENLHOCTL Taloke onpeaenser-
cA nepekrnioyartenem SA1.

B xavecrtee ynpaBnsiollero Muxkpo-
KoHTponnepa BoibpaH KP1878BE1 un3-
3a ero HeBbICOKOW CTOMMOCTH, AOCTYM-
HOCTU U XOPOWUX TEXHNYECKUX Xapak-
Tepuctuk. NoapobHyto nHgopmayuio no
HeMy MOXHO Mony4uTb Ha cawuTte Npous-
BoauTtens [5]. TakToBasn yacrtora MUKpO-
KoHTporinepa sbibpaHa makcumanbHo Ao-
nycruMoi (8 M) v 3apaeTca BHeLWHUM
reHepartopom Ha anemeHTax
DD2 1...DD2.3. [ins TO4HOWI yCTAHOBKM
4acToThL! NpefyCcMOTpeH KoHAeHcaTop
C4, opHako aTo moxert noHafobutbca
NnVWb Npy ganbHenwen moaepHU3ayumn
npubopa.

Umnynbeel ¢ hopmuposarernen A1, A2
nopatorca Ha BxoAbl PA2, PA3 mukpo-
KOHTponnepa yepes pesvcropbi 1R15,
2R15, orpaHvumBaloume Tok Yepes nopt
B npouecce namepeHuit. C6poc MuKpo-
KOHTpoOnnepa npw BKINOYEHUN NUTAHUA
W ero Cry4ya#HoM NponagaHvuu rapaHTu-
pyeTtcs mukpocxemoi DD1. Llens R4-C9
cdbopmupyetr Heobxoaumyto anuTens-
HOCTb UMnynkca cbpoca (oxono 15 mc).
YnpasneHue ¢azomeTpom NpPon3BoamnT-
cs KHonkamu SB1, SB2 (SB1 — pyuHout
cbpoc mukpoxoHTponnepa, SB2 — npo-
CMOTP 3anncaHHbLIX 3Ha4eHUn pa3HocTn
das, nepeknioyeHne pexrnmos paboThl,
3anucb N3MepeHHbIX 3HaYeHnn, cTupa-
Hue 3anucaHHoi uidopmaumn) Pesnc-
Top R2 orpaHnumBaer Tok yepes BbIBO-
Abl MUKpPOKOHTpONNepa B clny4ae BoO3-
HVKHOBEHWA HelUTaTHbIX CUTyauumn

Wndopmaums B dhaszomeTpe BLIBOAUT-

cAa Ha nHpukatopbl HG1...HG4 [po-
rpammMHo peanu3oBaHa 4-paspsaHas
AvHaMuyeckan uHaukauusa, Npu xoTo-
poii Homep pa3psaa B AaHHbIA MOMEHT
BpemeHu BeiDnpaerca aelindparopom
DD4 no xomaHgam ¢ nopra A MUKPOKOH-
Tponnepa (wuHbl PAQ, PA1). Cumeon
(byxBa wnu yudpa), orobpaxaemblit
pa3psaoM, onpeaensercs NornyeckumMm
YPOBHSIMU Ha LWiWHax nopTa B B 1ot xe
MOMEHT BpeMeHU. ToK Yyepes cermeHTh!
WHAWMKATOPOB orpaHuyeH pe3ucTopamm
R6. .R13

YtoObl NOBLICUTL TOMHOCTL U3Mepe-
Huit  ctabunbHocTL paboThl, B Cxeme
npumeHeHbl ABa ctabunuaaropa Hanps-
xeHua nutaHua. Ctabunusartop Ha DA1
noaaepxuBaeT NOCTOAHHBLIM Hanpsxe-
HUEe NUTaHUs TaKTOBOro reHeparopa u
BXOAHbIX hopmupoBareneu, a crabunu-
3arop Ha DA2 — HanpsxeHve NUTaHWA
Aelluchparopa U MUKpPOKOHTponnepa.
MHaukaTopom Hanmuvs NUTaHuA CnyxuT
ceetoauon VD1. ng nuranvs ycTpown-
CTBa MOXeT ucnons3oBarbcs Noboi He-
cTabunManpoBaHHbLIA UCTOYHUK C BbIXOA-
HbIM HanpshkeHvem 8...14 B n ToKom
Harpy3xu He meHee 200 MA (Hanpumep,
apanTtep vrpoeoit npuctaesku DENDY).

MporpamMma MUKPOKOHTpoONNepa Ha-
nucaHa Ha a3bike Accembnep. OHa
obecneunBaer onpoc kHonku SB2, ns-
MepeHVe BpeMeHHbIX 3aaepxeK mexay
curHanamu ¢ coopmuposarenen A1 un A2,
BbiNonHeHue apudpmeTnyeckux onepa-
Luit, npeobpasoBaHve NonyyYeHHbIX 3Ha-
YyeHwuit pasHocTH ¢has B KOAb! HAUKATO-
poB, 3anucb B NAMATbL U YTeHWe U3 na-
MATH, hopmupoBaHue curHanoB AnHa-
MUYeCKOM nHANKauuvM v ap.

Mpwv BKNIOYEHUU NUTAHNA ha3omeTp
cpa3sy NepexoAvT B pexum npocmorpa
3anucaHHbiX 3HaveHUn pasHocTu gas.
B pexxvme npocmoTpa Ha uHaukaropax
Ha 1 ¢ otobpaxaercsa Hagnuck “I. XX,
rae “XX” — KonM4YecTBO 3HaYeHui, Xxpa-
HALMXCA B NAMATKH, 3aTeMm HA 1 ¢ —
“3M. 1", rge “1” — HoMep KOHTPOIbHO-
ro 3HauyeHus, a 3atem yucno “135,8" —
KOHTpOJbHOE 3HaYeHne pa3HocTu das.

MpocmoTp coaepkMMoro NAMATU ocy-
LeCTBNseTCH KOpoTKMMU (MeHee 1 C)
HaxaTtuamu Ha kHonky “MNamarts/U3m.”.
Mpu yacTbix HaxaTUAX (Yaule 1 pasa B
ceKyHAy) Ha uHavkaTtopax otobpaxaer-
ca tonbko “3M.XX", rge “XX” — Homep
BbibpaHHoro 3HayeHusn, a npu bonee
peaxux — ewe u camo BelibpaHHoe 3Ha-
yeHue. [pocMoTp HaUMHAeTCA C KoHLa,
TO €CThL NOCNeaHVe 3anucaHHbie 3Have-
Hus ByayT gocTynHb! paHblle.

(Npoaonxenue cnenyer)



OCHOBHOW NPUYNHOK BbIXOAAa K3
CTpOs anexkTpoudMepuTtenbHbiX npubo-
pOB SIBMSIOTCS NEeperpy3ku, Bbi3BaHHbIE
UX HenpaBWilbHbIM BKIIOYEHUEM fipK
NpoBefeHUU IMepeHnit INEeKTPOMOH-
Tepbl-pEMOHTHUKKN 4acTo He obnapaioT
[OCTaTOUHOM KBanuduxkalMen Ana npa-
BUNbHOW 3KCANyaTauumn MHOronpeaernk-
HbIX 3n1eKTpousMepuTenbHbIX fpubopos
(aBometpoB) MHorue us aTux npubopos
SIBHO U30bITOMHBI NO CBOMM BO3MOXHO-
cTaM Ans paboTbl anekTpoMoHTEpa M
[OCTATOYHO CIIOXHbLI AIpU yCTaHOBKE
HeobxoauMoro npeaena M3MepeHun
HanpuMep, pacnpocTpaHeHHbIn Npubop
Ll43101 copepxuT Tpu KNeMMbl nog-
KIOYEHUS U3MepUTEnbHBLIX NPOBOAOB,
rafieTHbil nepeknoyaTenb Npefenos
U3MEpPEHUN, TpU KHOMKW NEePEKITIoHEHUS
Bula U3MEpPEHUIA, pydKY YCTAHOBNEHUS
HYNs OMMETpa, [BE KHOMKWU 3aluTbl
Ecnu k aToMy nobaBuTb Hanuumue naTu
LwiKas u HeobxoaMMoCTb NepecHnThiBaTh
MokasaHus, TO CTAHOBUTCH NOHATHbIM
YacCThI BbiXOf, U3 CTpOos NOAOGHbLIX fO-
cTaTouHo poporocrosumx npubopos

YT0o e [oMmKeH U3MepsTb INeKTpo-
MOHTEp-pEMOHTHUK, obcnyxuBaowm
NPOMBILLIEHHBIE 3M1EKTPOYCTaHOBKM Ha-
npshxeHuem no 1000 B

- ha3Hoe 1 NUHERHOE HanpsKeHus,
CooTBETCTBEHHO, 220 1 380 B,

- NIOCTOSIHHbIE U NEepEeMEHHbIE Hanps-
XEHVS Lenei ynpaBneHus n aBToMaTu-
ku, Hanbonee pacnpocTpaHeHHbIe n3a
KoTopbiX — 5, 12, 24, 36, 42 B, Te He
npeebitatowme 50 B,

- CONpOTUB/IEHUS OBMOTOK 9NeKTpo-
ABuraTenen, TpaHcopmaTopoB, Mar-
HUTHBIX NyckaTenew, orneKTpoMarHuToB-
COMEHOUOB AN KOHTPOMSA UX LenocT-
HOCTH

OcTtanbHble usMepeHus, Kak NpaBuio,
Npou3BoOASTCSH cneyuanbHbiMu npubo-
pamu, TaKUMU Kak TOKOU3MEpUTENbHbIE
Kneuwm, merometpbl n Tn [lpeanarae-
Mbllt BOflbTOMMeTp obecneuuBaer npo-
Be[leHWE BbilLienepeqncrieHHbiX uamepe-
HWiA, NpY 9TOM OCHOBHOE BHUMaHue yae-
NEHO ToMY, 4yToBbl MakCuManbHo Mpo-
CTO CHUTLIBANIUCL NOKA3aHWs U HE BO3-
HUKana neperpyska npy BKIlOYeHUU B
HenpaBubHOW NONSPHOCTU U Ha Hau-
MEHbLUEM fipeaene

PaccMoTtpum cxemy npubopa (puc.1)
Wamepsemoe HanpsikeHue U, nopaercs
Ha Knemmbl 1 1 2 Yepes HopManbHo-

JIbTOMME
SNEKT

@.WWAPAMNOB,

r lleHuHoropck, TaTapcraH

OMOHTEPA

cs no wkanam ~50 B unn =50 B Onpe-
peneHue Buaa HanpsxeHus (nocTosH-
HOE Unu NepemMeHHoe) NpoU3BOaUTCH C
nomotibto ceeToguono HL1 u HL2 Mpun
nepeMeHHoM HanpsxeHuu ropst oba
CcBETOAMOAA, NPU NOCTOSHHOM — TOfb-
KO oauH KOHCTpYKTUBHO CBETOQMOAbL!
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3aMKHYThI€ KOHTaKTbl kKHorku SB1 1 u
pobaBouHbIv pesucTop R1 HanpsxeHue
noctynaer Ha [AWOAHBIK MOCT
VD1 VD4, a ¢ Bbixofa MOCTa — Ha
usmepurenbHyto ronosky PA1 pu atom
OTCYET NPOU3BOAUTCS Mo wkane 500 B
Ecnu namepsieMoe HanpshkeHve He npe-
Bblwaer 50 B, HaxxumaeTcs kHonka SB1,
U HanpsKeHWe NocTynaer Yyepes pesnc-
Top R2 [lpu 3ToM oTCcyer npousBoauT-

pacrnonoXeHb! Tak, 4yTo ropsiLui CBeTo-
AVOof yKa3biBaeT Ha oTpuuaTerbHbiA no-
MoC n3amepseMoro HanpshxeHus MNoaob-
HOE BK/THOYEHWE CBETOANOM0B, KOHEYHO,
CHUXaeT BXOAHOE conpoTuBrEeHue
BOfIbTMETpA, OAHAKO NpU U3IMEPEHUSX B
CUMOBLIX Lensax artoT dakTop He uMeer
CYL1ECTBEHHOIO 3HA4EHWS, a B OTAEMNbHBIX
cnyyvasx npubop € HU3KMM BXOAHLIM CO-
NpOTUBNIEHNEM MOXET OKa3aThCsa Npeq-
noytutensHee Gonee BbICOKOOMHOIO
[ns unnocTpaunm paccMOTpUM KOH-
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KpETHbIA criydail n3 npakTukn. B cxewme,
NpUBEAEHHOW Ha PUcC.2, neperopenu
npepoxpanutenu F1 v F3, B pesynbrare
He paboraer snekTpoasuratens Mi1.
Mpwn n3mepeHun HanpsKeHns B TOYKax
A1, C1 BbICOKOOMHbLIM fipubopom (Ha-
npumep, uUdpoBLIM MYTLTUMETPOM)
nokasauuvs byayT 6nvM3ku K nokasaHusm
B Touke B1, 1.e. Byaer co3gapartsLcs Bne-
yaTrieHue, YTO HafnpsXeHue nocrynaer
Ha BCe TPW KneMMbi SneKTpoaBUraTens.
Mpu namepeHnm xe HU3KOOMHbIM BOINb-
TMETPOM NoKa3zaHus B Toukax A1 n C1
ByayT 3aMETHO HUXe, yem B Touke B1,
YTO MO3BOMINT NPABUILHO ONPENEenvTL
HENCnpaBHOCTb.

OmMmMeTp BbINOMHEH MO MOCTOBOM CXe-
me Ha peauctopax R5, R6 n R7, R8, B
AmaroHanb MOCTa Yepes orpaHuuuTens-
Hbi peancTop RI u peancrop “yCraHoB-
kn 0" R10 BknoyeHa uamepurtenbHas
ronoBska. [1pyn nsmepenunun conporvene-
HUA HeoBXOAMMO HaXUMaTb KHOMKY
SB2. 370 CAEnaHo C Lenbio ranbBaHu-
yecKkoW pa3BA3KU uenew ommerpa v
BONbTMETPA, NPeaoTBpaLLeHns pa3psaa
UCTOYHMKA NUTAHWUS U Kak mepa 3aluv-
Thl OT BKIIIOYEHWS OMMETpa “ans name-
peHust Hanpshkenus”.

KOHCTPYKTUBHO NpUBOp BLINOMHEH B
[AN3NEKTPUHECKOM M1aCTMacCOBOM Kop-
nyce pasMmepamun 190x140x60 mm, Ha
BEpXxHeW naHenu Kotoporo (puc.3) pac-
MonoxeHsl MUKpoamnepmeTp, KnemMmb!
1 1 2, ceetoamonw! HL1 v HL2, knonku
SB1 n SB2, peaucrop R10 u knemmsi
NOAKITIOYEHUS N3MEPSEMbIX CONPOTUB-
nenvin 3 n 4. OcranbHbIE INIEMEHThI,
KpOME UCTOYHWUKA MUTaHUA, pacnasHbi
Ha fle4aTtHOW nnare, 3akpensieHHow Ha
BbIBOAAX MUKpoamnepmerpa. McTounuk
nuTanns — akkymynstop LIHK-09 wa-
npsxxennem 1,2 B — ycTaHOBNEH Ha
AHWwe kopnyca. B npubope ucnonb3o-
BaHbi CABOEHHbIE KHoMkU KM4-1. Heob-
XO[MbIE HOMWHATbI PE3UCTOPOB NOoNy-
yeHbl focrefoBaTesibHbLIM Uy naparsn-
nenbHbIM COBAMHEHVEM [1BYX PE3UCTO-
poB:

R1 — pBa peaucropa MJIT-0,5 no

2,0 MOM, R2 — MNT-0,5 200k 1 2k, R3
— MNT-2 no 33k.

MepemenHbid pesuctop R10 — tuna
CN3-16, ocransHbie — MIIT-0,25 Br.

B kauecTBe U3MepUTenbLHONU ronoBKMU
UCNonbL30BaH Mukpoamnepmetp M906 ¢
TOKOM NOMHOro OTKMoHeHns 150 MKA v
conpotuenedvem pamkm 540 Owm, pas-
mMep wkanbst — 100x65 mm.

HanaxuBanue npubopa cBoauTCs K
onpeaeneHvio ConpoTUBEHWI PE3UCTo-
poB R1 n R2 v K rpaayvpoBKe wiKafbl
MUKpoamnepmeTpa. [ns sroro Heobxo-
aumo cobpark cTeHp cornacHo puc.4a,
BKMovaowmn B cebs:

- nabopartopHbit aBTOTpaHChoOpma-
Top (NATP) T1, nosBonsiolwniA perynu-
pOBaThL BLIXOHOE HafNpsiKeHue B npe-
penax 0...220 B;

- pasgenurencHbid TpaHcdopmaTop
T2, nMe Wk BbixOAHbIE 0OMOTKM
500...600 B n 50...100 B. B kauecTBe
T2 MOXHO Uchonb3oBaTh ABa OTAENbL-
HblX TpaHcdopmaTopa;

- 0Bpa3LoBbilt BonibTMeTp PA2, name-
pAIOIWVIA NEPEMEHHOE U NOCTOAHHOE
Hanpsxexus B npepgenax go 50 B v ne-
pemennoe B npefenax Ao 500 B. Tk.
TpeboBaHns K BONLTMETPY NO TOUHOCTH
HeBenuku, B Kayectee obpa3uyoBoro
MOXHO UCMONbL30BaTh MHoOronpenens-
Hbi aBOMETp, aBTOPOM, B YACTHOCTW,
ucnons3oBanca TI1-4M.

OBbiyHO onpepenenue A06aBOYHbIX
CONPOTUBIIEHWI BONLTMETPOB NPOU3BO-
AUTCS NO U3BECTHbIM, JOCTATOYHO NpO-
CTbiM hOpMyfiam, ofIHAKO AIpU HANU4UKU
noaobHOro cTenfia MoxHo obolTUcs bes
pacyeTtoB. [1pn 3TOM aBTOMaTUYECKU
Bbyaer yuuThiBaTLCH CONpOTUBNEHUE
AVIO[10B, BXOASLUUX B U3IMEPUTENLHYIO
cxemy. OnpepeneHne conpoTUBEHUS
peauctopa R1 (puc.1) npoussoauTcs B
cnefyoulen nocnefoBarenbHoCTU:

- yCTaHOBUTL ABWxOK NTATPa B HWX-
Hee (no cxeme) nonoxenne, R13 — B
MaKCUManLHOE, BKIIOYUTL NUTaHue W,
Bpaulas NATP, ybeanTtecsa B npupocTe
nokasanvt PA1 n PA2;

- YCTaHOBUTL BbiXOOHOE HanpsiKeHue

500 B (no PA2), c nomollbio R13 ycra-
HOBWTL cTpenky PA1 Ha KoHeyHoe aene-
HUe wkanb!., OTKMIoYUTE AUTaHue W, pa-
30pBaB Liefk B Touke 3 unu 4, sameputs
cymmapHoe conportusiienne R12 n R13.

370 ByneT uckomas BenuuuHa R1.
QBbI4HO 3Ta BENMUMHA UMEET “Hekpyriioe”
3HayeHue, U peanksHoe ConpoTUBIEHVE
NpuxoauTcst noadbypaTh U3 HECKONbLKUX
CTaHAAPTHLIX PE3UCTOPOB, UCMONbL3Ys
napannensHoe U fnocnefoBaTeNbLHOe
COEQUHEHUSR, YTO JOCTATOMHO TPy 0eM-
ko. B npuHLMAe, MOXHO OrpaHU4nTLCS
BNMXaRLUM CTaHnaPTHLIM HOMUHAIIOM,
NpU 3TOM KOHEYHOE NoKAa3aHue LWKanb
Byner HecKonbKo OTRMYATLCS B TY UK
ApPYrylo CTOPOHY OT 3annaHupoBaHHOro
(B panHom cnyyae ot 500 B). B aBTOpC-
koM BapuaHTe npy R1=4 MOm KoHey-
HOe nokasaHnve cocTaenser 460 B, uro,
B obLiem-To, BrionHe gonycrumo. Onpe-
penenve R2 (puc.1) npouseBogutcs no
TaKoW xe MeTO[MKe nocne nepeknve-
HWS NPOBOAHUKOB 1 1 2 K BLIBOAAM C U
d T2 n 3ameHbi pesucropos R12 n R13
Ha Bonee HU3KooMHbIe (200 kKOm).

Mpv rpagyvpoBKe LiKanbl NOCTORHHO-
ro HaNPSHKEHUs U3MepuUTenbHbIe Npubo-
pbl HeoDX0oAMMO NOAKMIOYUTL Yepes
BoiMpsiMuTens (puc.46).

Hanbonee OTBETCTBEHHAS W TOHKas
onepauus — rpafyvpoBka wikanel. Oxa
npou3eoauTcs Tak. Mukpoamnepmerp
BCKpbIBAETCA, Menkoi HaxaadHou By-
Marow OCTOPOXHO yAansercsa crapas
oLndPOBKA WKarbl, C UCNOMNb30BAHUEM
HeBOMbLLIOW NIMHENKN N OCTPO OTTOMEH-
HOro KapaHpfaila TOHKUMW NTMHUSMU
YepTATCA [AONONHUTESNbHbIE LKAkl B
COOTBETCTBUW C pHUc.5. Mukpoamnep-
MeTp NOAKMIoYaAETCS K CTeHAY W, nocTe-
nexHo NpUBaBnsas HanpseHue, Kapa-
AAloM HaHOCHT pUCKWA B COOTBETCTBUM
¢ nokasanusMu obpasyosoro npubopa.

Ons rpagyvpoBkn ommeTpa Heobxo-
AMMO 3aMKHYTL KneMmel Ry (pyc.1) Ha-
KOPOTKO, YCTAHOBUTL € nomMoulpio R10
CTperiKy B KpaltHee nonoxeHue (Npy He-
obxoaumocT ckoppekTupoeats R9 u
R11), W, noakrioyas K knemme Ry crau-
[AapTHble Pe3snCTopbl, HAHOCUTL COOT-
BETCTBYIOLLME PUCKU N oLMADPOBKY.

B npepenax 0...10 OM npomexyToy-
Hble 3HayeHus Bbink nonyyeHs nocne-
AOBaTelbHLIM COEAMHEHNEM pPEe3nNCTo-
pos B 1 Om. Ecnin Tpebyetcs Bonee Tou-
Has wkana, Ans rpafayMpoBKU oMMeTpa
HYXXHO UCMONb30BaTL MAaras3vuH Conpo-
TUBRNEHWIA. [Tocne HaHeceHWs Bcex LWkarn
crepnyer ewle pa3 npoBepuTb COOTBET-
CTBME UX 3HayeHui# no obpasuoBomy
npubBopy, nocne Yero Ux MoxHo obeec-
TW reneBoi UK NepLEBOR PYYKOW, UC-
nonb3ys A58 pasHbixX LWKan pasHbie Lee-
Ta.
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Mpepnaralo NPOCTOM akyCTUYeCKUiA
aBTOMAT AN S BKIIOYEHWS pasnnyHbiX UC-
nonHUTENLHLIX YCTpoicTe. CyTh pabo-
Thi CX@Mb! 3aK/I04aETCH B Crieayloilem.
Mpv onpegeneHHOM ypoBHe akycTu4ec-
KVX LWYMOB BBNN3n BbICOKOYYBCTBUTE L=
HoOro garuuka-mvkpodporHa BM1, nopo-
roBbiil ypOBeHb BKITKOUEHWUS KOTOPOTO yC-
TaHaBMMBAETCS NOACTPOEYHLIM pesunc-
TopomM R1, ycuneHHbin onepaunoHHbIM
yeunutenem DA1 curHan nocrynaer Ha
TpaH3NCTopHLIA Koy VT1-VT2, koTo-
pbivi noAaeT nMTaHuve Ha pene K1. Pene
CBOUMMW KOHTaKTaMM (Ha cxeMe OHU He
riokasaHbi) 3aMblkaeT Lefb NUTaHWS Ha-
rpysku. Nocne npekpalleHns LWyMoB Ha-
rpy3Kka BbIK/1l04aeTCs.

HaHHbi cnocob ucnonb3yeTcs B MUK-
poavikTodoHax, KoTopble aBToMaTuyec-
KA BKMIOYAIOTCH B PEXUM 3anucu npu
Hanuuuu 3ByKoBoro curHana. MHoro ata
cXema ucnonb3yeTcs Ans aBTomarnyec-
Koro BknouyeHns Y34 aomodoHa.

[aHHas cxemMa Xopollo MOCNYXUT B
aBToMmare oceeleHvs. Toraa ee crouT
BONONHUTEL OKOHEYHBbIM Kackaaom C 3a-
[EPXKKOW BLIKNIOHEHUS HA 3...4 MUHYTBI.
Ecnun ycraHoBuTL Takon aBToMart, Ha-
npvMep, B Npuxoxen, To ceet Byaer 3a-
roparbCs aBTOMaTUYECKU NPy HaNU4um
Mane#lero wyma (oTKpbiBalouencs
ABepwn vnu ronoca) U racHyTb no npo-
LLIECTBUU HECKOTbKUX MUHYT NIPW NOMHON
TULLIVHE,

B ucxogHoM coctosHuu oba Bxoaa
MukpocxeMbl DA1 HaxoasTcs B cOCTOS-
HUW paBHoBecus, U Ha 6a3y TpaH3ucTo-
pa VT1 noctynaer o4eHb crnabbii cur-
Harn, nopsaKa HeCKOMbKUX MUNUBONLT,
HeOCTaTOUHLIA ANS OTKPLIBAHUS TpaH-
ancropa. Mpv 3ByKOBOM BO3€ACTBUN HA
MWUKPOOH NepeMeHHoe HanpskeHue

noAaercsa Ha BxoA 2 OY. MHorokpaTtHo
ycuneHHbii curHan ¢ Beieoaa 6 OY, ele
ycuneHHs TpaHsuctopom VT1, nona-
[aeT Ha 3NeKTPOHHbIYA KNI0Y HA TpaH3u-
crope VT2, koTopbi, B CBOIO o4epefb,
KOMMYyTUpYeT UCNONHUTENbHOE YCTPON-
CcTBO — pene K1.

OT HoMuHanoB C5 n R2 saBucHT 3a-
Aepxka BbiK/lQYeHUs pene npu npona-
AaHuu 3BYKOBOIO BO3AEWCTBUS HA MUK-
podoH. Ecim 3aaep:xka He HyXHa — 3TH
aneMeHThbl U3 cxembl ucknodaroT. Koraa
HYXHa Bonblias 3agepxka Bbiknloye-
HUS, HomuHan C5 crneayeT yBennunThb.
pyn HoMWHanax, ykas3aHHbIX Ha Cxeme,
3afepxKa BbIKMIOYEHUS NIPU AMTaHUN
cxemb! 12 B coctaBnT 1 MuH £10%. Ecnn
@MKOCTb KoHaeHcaTtopa C5 yeenunuutb
Ao 2000 mk®, 3agepxkka BbIKIOYEHUS
NpU TOM Xe HanpshkeHWN NUTaHUs BO3-
pacter go 10 mudyr. OgHako B nocne-
AHeM cry4yae TepseTcs TOYHOCTb Bpe-
MEHW BbiAePXKKN U BO3pACTaeT 3aBUCH-
MOCTb OT ANUTENLHOCTW NEpBOHaYanb-
HOIO BO3/1eMCTBUS 3BYKOBbIX konebaHun
Ha MUKPOOOH.

Ovopn VD1 cnyxuT ans ycrpaHeHus
Apebesra koHTakToB pene K1. K1 —
ManomouHoe pene tuna P3C10,
P3C15 Ha HanpseHve cpabaTbiBaHus
9...11 B. AAns koMMyTUPOBaAHUS MOLLIHbIX
uenen Harpysku ¢ 6onbluvM Hanpshxe-
Huem nuTaHus Heobxoavmo cobnioaartb
Mepbl Be3onacHOCTU U UCNonb3oBaTh
pere ¢ COOTBETCTBYIOLLIMM AONYCTUMbIM
TOKOM Yepes KOHTakTh!. MukpodoH BM1
npeacraenser coboi kancions J3MW
WA aHanorMuHbi C CONPOTUBREHWUEM
obmoTku 200...250 Om u Bbitwe. Xopo-
line pes3ynbTaTbi NONYYalTCs NpU Uc-
nonb3oBaHUM B kayecTBe MUKkpodoHa
anekrpeTHoro kancions MK3 pasnuuHbix

mMoaudukaumn (paHee ucnonb3oBancs
B KayecTBe BCTPOEHHOro MMUKpodoHa
KaCcCeTHbIX MarHMTotOoHOB).

Ons ycTpaHeHus HAaBOAOK W NPoOYMX
nomMex MukpothoH Heobxoanumo coeaun-
HUTb C YCTPOWCTBOM KOPOTKUM 9KpaHu-
poBaHHLIM Kabenem anvHon He Bonee
20 cm. [py KECTKOM KpenneHumn kopny-
ca yCTPOWCTBA K APYIMM KOHCTPYKUNSM
(Hanpumep, K BEpPTUKanbLHOW CTeHe) cne-
AyeT 06epHyTb MUKPOOHHbBIN Kancionb
NOPONOHOM U He NPUBUHYUBATL K KOp-
nycy yCTpPOWMCTBa, 4Tobbl noMexu npwu
pasnuuHbIX yaapax (Hanpvmep, xnona-
HUSX coceaiHel ABEpU) He BO3AENCTBO-
Banv Ha MUKPOCOOH.

B kauecrBe VT2 MOXHO UCNonb30BaTh
KPEeMHWEBbLIE TPAH3UCTOPbL! CpeAHeW
MowHocTn KT603, KT630 nnu ux aHa-
noru ¢ noteiMn BykBEHHBIMK HOEKCA-
mu. B kayectBe VT1 nogonaet KT361 ¢
niobbiM ByKBEHHLIM UHAEKCOM.

MpasunbHO cobpaHHoe 13 UcnpaBHbIX
JeTanen yCTpoycTBO B HACTPOMKe npak-
TUYECKU He Hyxgaaetcs. HyxHo Tonbko
NoOACTpoeYHbIM pesuctopoM R1 nogo-
6partb nopor cpabarkiBaHus yCTpoWn-
crsa.

XPOHUKN XX BEKA

80 ner
KpUCTaguHy

B 1922 r. mo-
noAoN COTPYAHUK
Huxeropogckon
papuonaboparto-
puu (HPI1) Oner
Bnagnmuposuy
Noces 06Hapy»un
reHepupoBaHne
BblCOKO4ACTOTHBIX
ANEKTPUIECKNX KO-
nebannn Kpuctan-
TIAYECKAMIN LIETEKTOpaMM, T.e. 300pen TaK Ha-
3bIBAEMbI KOUCMAOUH (KPUCMATNNIAYECKAN re-
TEPOOUH) — PaaNONPUEMHMK, B KOTOPOM YCH-
NeHke NPUHKMAEMBIX CUTHANOB OCYILECTBASA-
NOCb TONBKO 33 CYET AAHHOMO 3NEMEHTA.

Bnepsbie O.J1oceB NO3HaKOMUNCH C paauo-
TEXHMKON B PAIIMOKPYXKE TBEPCKOA LLKOMbI,
B KOTOPOM OH yunncs. B 1919 . on cneum-
anbLHo npuexan B HiwkHmnia Hosropogd u bkbin
NPUHAT Ha AOMKHOCTL pacchiNbHOro 8 HPJ.
Bckope ee pykosoantens M.A bonu-bpye-
BAY 0Bpartun BHUMAHWE HA O[APEHHOrO
I0HOLLY W CAENAN ero O4HUM U3 CBOMX Bnun-
Xarwnx COTpyaHKUKoB. A rnybxe osnagets
3HAHUAMK B 0BNACTM PafNOTEXHWKN EMY NO-
LMornw npoceccop B K.NebeamnHckui, koTo-
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Mpepnaraio cepuio KOMGUHUPOBAH-
HbIX MynbTuBMBparopos Mx moxHo uc-
nonbL30BaTh B KAYECTBE KBAPTUPHbLIX UK
TenedoHHbIX 3BOHKOB, ANS OXpaHHOW
curHanusaumm T n

MNepsLi mynkTusnbparop (puc.1) co-
CTOUT U3 CUpPEHbl U KNACCUYECKOrO
MynbsTUBUBparopa, B Nre4Ho KOToporo v

pbiid B TO Bpema Gbin pefaktopom waqaaaaj
werocs npu HPJI xypHana “TenedgoHus u Te-
nerpagun 6e3 npoBoaos”, n npogeccop
B B TatapuHoB

Ha nepebix nopax O JloceB nayyan sbin-
paMriAloLee AeCTBIAE KPUCTANTIMYECKNX Ae-
TeKTOpOB [leTeKToph!, KOTOpLIe GLiNK U3Bec-
THbI B TO Bpems, pabotanu HeycToiunso B
Hux Habniopanack HecTabunbHOCTL “AeTek-
TUpYIOLLEN TOMKK® 3aHWUManCh UCCenoBaHm-
€M JaHHOrO HeoCcTaTKa, OH 0GHapYXWTT, UTO
XapaKTEPUCTUKA LEMNOro psifa AETEKTOPOB
MMeEIOT “Nafaloipe” yyacTki, Te Takue, Ha
KOTOPbIX C YBENIMHEHUEM TOKA, NPOXOAALLETO
yepe3 ATEKTOP, YMEHbLLLAETCA Nafjalliiee Ha
HUX HaNpskeHne (B TO Bpema yxe Bbina ua-
BECTHa BO3MOXHOCTL caMOBO3byxaeHns
ANEKTPOHHLIX CUCTEM C*Nafiatowwei” BONLTam-
NEpHON XapaKTepUCTUKONR)

MpUMeEHAA B CBOMX MCCrEAOBaHUAX KOH-
TaKT OCTPON CTarnbHON UMbl (P0,2 MM) € KpK-
crannom, O floces o6Hapyxmn, 41O conpo-
TWUBIEHNE TaKoro KOHTaKTa He NoAYUHAETCA
3akoHy Oma 1 Npy onpeaeneHHOM Hanpsxe-
HUWM Ha ieTeKTope (CBbille 2 B) MOXET cTaThb
oTpuuaTenbHLIM Ecriv noTepm koHTypa non-
HOCTbIO CKOMNEHCUPOBATL OTPULATETbHBIM
COMPOTHBIEHNEM AiETEKTOpa TO B LEMNN BO3-
HUKaIOT He3aTyxaloLye aeKTpUIEcKNE Kore-
6anmn

{OxoHuaHue cnegyert)

rLYNUAHL,
rllbBOB

v

BMOHTMpOBaHa cupeHa [dunanasoH Upyr
— 1,2 15 B [ns nutadus xenarenb-
HO MCNonb3oBaTh CTabUnN3anpoBaHHbLIA
VCTOYHUK HANPShKeHUs

TpaHancTopbl MoryT BbiTe NOGbIMK

HU3Ko4acToTHbIMKU, HO VT3, VTS xena-
TENbHO B3SAThb NOBbLILLIEHHON MOLLHOCTH,
Hanpumep, 403 Ovoa VD1, sknioueH-
Hbi Mexay 6azamu TpaHaucropos VT3
v VT5 paer “Gynbkaownis’ acekt
3aeck BMecTo AnoAa MOXHO UCNOMbL30-
BaTh Nepexod aMuTTep-6a3a TpaH3ncTo-
pa Mopbupas HomuHanbl C3 n C4, mox-
HO U3MEHSTL TOH 3ByKa

MynbTuemnbparopbl, nokaszaHHble Ha
puc.2 u 3, co3naroT 3sykosbie addek-
Thi, UMUTUPYIOLLIME CTPEKOTAHNE Ky3He -
Ka W NoanpbIrvBaroLLero Wapwka oT NUHr-
noHra PeanctopoM R2 Ha puc 3 MOXHO
N3MEHSATL KonudecTso “yaapos” wapvika

MynbTusubparop, nokasaHHLI Ha
puc.4, MOXHO UCNOMNbL30BaThL B KauecTse
MeTpoHoma npu obyyeHnn mysbike

Bce cxembs, cobpaHHbie 6e3 olmnbok,
cpasy HauvHaioT paborate Mcnonbsosa-
HWe cTapbix TpaH3ucTopos obycnosneHo
XeraHuem nycTuTb B Aero HaKoNuBLLIWG-
cs “xnam”, KoTopbii NnexuT “s aakpomax”
y MHOrVMX paguonoburener Wx snonHe
MOXXHO 3aMEHWUTL HA COBPEMEHHbIE
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E.CONOAOBHUKOB,
r.KpacHopap.

CraHgoaprHas cxema BKNIOYeHUs nio-
MUHECLEHTHbLIX Namn (pmc.1) ornuyaer-
CSi NPOCTOTOM U MUHUMAnbHBLIM KOoNude-
CTBOM 3NeMeHTOB BkrioueHne v BbiKnio-
YeHue namnsl B 3TOW CxeMe OCylllecTB-
ngercs ogHUM Boikniouatenem SA1. pu
riogadve HanpsHkeHus 3anycK namnbi ocy-
wecTtensaercs asTomatnyeckn. CHavana
3aropaercs Tnelowui paspsg B ctapte-
pe EK1 u nporpeBaet ero 6umerannu-
Yyeckue aANeKTpoAbi, KOTopble BCneg-
cTBve atoro uarmbaiorcs. Mocne 3ambi-
KaHWs 9NeKTPoaoB Yepesd apoccens L1,
HUTU Hakana namnol EL1 1 ctaprep EK1
TeyeT TOK U HarpesaeT HUTU EL1. B ato
BpeMs BuMeTannuueckue snekTpoasbl
crapTepa OCTHIBAIOT U pPa3mMbiKalOTCS.
BosHukalowas npu paspbiee uenn 3[C
caMouHayKkuun gpoccens cosaaet Gpo-
COK HanpshKeHust, Bbi3biBAKOWIMIA NOOXKAr
rasoBOro paspsifa B namne.

Bpems, B Te4eHne KOTOPOTO 3MeKTpo-
Abl CTapTepa 3aMKHYTbi, 3aMETHO pa3nu-
YaeTCs y pasHbiX 9K3EeMNINAPOB U, K TOMY
Xe, MeHfleTCs B rnpouecce akcrsyara-
uvu. B 10 xe Bpems, HUTU NIOMUHeECLEH-
THOW Namnbl NOCTENEHHO TEPSIOT IMUC-
CVOHHYI0 CNOCOBHOCTH, U BpeMS Haxox-
[EeHUs KOHTAKTOB AAHHOrO 3K3eMnns-
pa ctaprepa B 3aMKHYTOM COCTOSiHUU
MoOXeT He obecneunsatb HeoBxoaUMBLIT
pasorpeB HuTel. BHelwiHe 3To nposiB-
nseTcs MUraHMeM namnb Npu nogadve
Ha CxeMy MUTAIoLIEero HanpsXeHus.
O6bIYHO MUraHue yCTPaHSIOT 3aMeHOoN
craprepa. OgHaKo MOXET HACTynuTb
Tako# MOMEHT, Koraa yxe He yaaercs
nopobparb cTaprep, ¥ NPUXOQUTCS
MeHsiTb CaMy famrly, XoTs ee pecypc
eule He ncyepnad. [Ins HopmanbHOro
3aKUraHust JOCTaTOMHO CuMbHee Npo-
rpesaTb HUTWU Hakana NIOMUHECLEHT-
HOM Namrib.

Bctpeudaercs v apyras cutyaums, xor-
[a HYXHO BKIIOHMUTH MIOMUHECLEHTHYIO
namny, a craprepa nog pykoi Her. o-
3TOMY CTOMT pacCMOTPETL BO3MOXHOCTb
3ameHbl cTapTtepa ApyrMM 3MeMeHTOM,
VUMEIOWMCS NOA PYKOW.

Y nioboro paguoniobutens cpeau ero
“Xnama” Bceraa HaugeTcs nogxoasias
KHOMKA, NpUrogHas Ans KOMMyTaumm ce-
TeBoro HanpsikeHus. Ee sknioveHue
BMECTO CTapTepa (pMc.2) No3BonseT no-
NyYnTb CXEMY C PYYHbIM 3aryCKOM Mo~
MUHECUEHTHOW namnsi. [Mpu BkrodeH-
Hom Bbikntoyatene SA1 Ha HeECKONbKO
CeKyH[l 3amMbikaeTcs kHonka SB1 — go
Tex fop, noxKa XenToBaToe cBeveHve
BO3ne L{OKONen Namnbi He CTabunuanpy-
e1cs. JT0 03HAYaET, UTO AOCTUFHYT MaK-
cvManbHbIA pa3orpes HATEN. MNocne aTo-

PYYHOW 3AMNYCK

NIOMUHECLIEHTHON NAMIMbI

11 EL1 Puc. 1
~2208
SA1
& b EK1

ro KHomnka OTNyCKaeTcs, U namna 3axv-
raetcsi. BuiknioueHne namnbl OCyLIECTB-
nsetcs SA1.

Jlyywe BCero usroToBUTb cneLuans-
Hbil LWHYP, HA OZIHOM KOHLE KOTOpOTO Ha-
XOAWUTCS KHOMKa B COOTBETCTBYIOLlEM
ocbopMneHnn, NOCKOMNbLKY Ha Hee noga-
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eTCcs ceTeBoe HanpshkeHue, a Ha ApyromM
KOHUE — pasbeM, U3roTOBNEHHbLIA 13
HerogHoro craprepa. Takow wWHyp yaob-
HO NOAKNIoYATh K pasHbIM CBETUNbHUKAM
C MIOMWHECLIEHTHBIMIU NamMnamy U NpoBe-
PATb Namibl HA NPUroQHOCTb K AAanbHenR-
ted akcnnyarayvu.
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C.KYLIAPOB.

NMPUMEHEHWE TTOHM>XXAIOLWINX
MPFOQOBPAIZQOPATENE

B [1] 6binn paccMoTpeHb! NpuHUMN
- . AV
AEeNCTBUS, OCHOBHbLIE CTPYKTYPHbIE OCO- Tun UC Vo,B | xAx, n%| foxru VmBqu, Vin \B/o)w\x, (100 o ], % V;;;F,
6eHHOCTU NHTerpansHbIX CXeM u Tpebo- Vo Juax
BaHWS K AMEMEHTaM NOHWXaILWMX Npe- 33 o5 | 72 55 20 3 v 123
obpasosarenen Hanpsbkenus (MHIT) 5 o5 | 77 52 40 1 14 123
3pech onucwIBaloTCs NapameTpsl, Npu- LM2574 12 05 | 88 52 40 1 +4 123
BOAATCH KartanoxHule AaHHble UC, nx 15 05 | 88 52 40 1 +4 123
AononHuTenbHble PYHKUMN N CXembl 123 37, 05 | 77 52 40 1 +4 123
NpUMeHeHus 33 05 | 72 52 60 1 +4 123
Tenewn. -
Barenen. bonblian yacTb 3Tmx na\r;a 5 TRET s 0 ] "y e
METPOB — BbIXOAHOE HanpsxeHue Vo, 723 37 05 [ 77 52 &0 7 2 123
MaKCUManbHbIW BLIXOOQHOW TOK lo MAX: 33 1 72 52 40 13 +4 123
MaKcuManbHoe BXOAHOE HamnpshkeHwne 5 1 |77 52 40 13 +4 123
VN MaX: KORddPUUMEHT cTabununsaymm LM2575 12 1 | 88 52 40 13 +4 123
no exopy LR, koadpdmumeHt crabunnn- 15 1 88 52 40 13 +4 123
3ayuu no Beixody LAR ¥ MMHUManbHas 123 37) v 77 52 40 13 x4 123
pa3HOCTbL MEX/y BXOAHLIM 1 BbIXOAHbIM 353 : 2 gi gg : 2 :2 : ig
HanpspkeHnsaMu (V- V, — -
ae? coTE M (Vin - Voluin — coena LM2575HY | 12 1 | 88 52 60 13 4 123
AAET C COOTBETCTBYIOLUMMY NapameTpa 15 P P =2 0 13 ) 123
MM NHEeWHbIX cTabunusatopos [2] Ya- 123 37| 1 | 77 52 0 13 4 123
c1o BMecTO LR 1 LdR ans MMM 3apaer- 33 1 [ 72 52 40 16 +4 123
Cs1 MBKCUMarnbHOe U3MEHEHWE BbIXOAHO- 5 1 |77 52 40 16 +4 123
ro HarpspkeHus (B NpoueHTax) LM2576 12 1 88 52 40 16 +4 123
15 1 | 88 52 40 16 +4 123
100 AVp 123 371 1 |77 52 40 16 +4 123
Vo 33 1 172 52 60 16 +4 123
npu 0gHOBpPEMEHHOM MaKCUManbHOM 3 L 52 80 16 > 128
pn oA F\)/ | ° TeH LM2576HV 12 1 | 88 52 60 16 +4 123
usMeHeHun Vi, lo M Temneparypol Cre- 15 PERN P 52 60 16 ) 123
DyeT NoavepKHyTh, uTo Vg Beeraa no- 123 37] 1 77 52 60 16 +4 123
noxutensHo Cneyunduyeckumun napa- 33 3 | 86 260 40 - +2 121
MeTpamu SIBNSHOTCA LM2673 5 3 | 88 260 40 - +2 121
- fo — pabouasn vacrora (Oscillator 12 3 94 260 40 - +2 121
Frequency, Switching Frequency), koTo- LM2676 | 1 23 337 2 gg ;gg :g - *; : ;}
- +
pasi OiHOBpEMEHHO ABNAETCS U HacTo- LM2678 m =T a8 260 0 - " 121
TON NynbCauyuun BbIXOAHOIO Hanpsixe- 12 5 | oz 260 20 - +2 121
Hus, LM2679 | 12 37| 5 | 88 260 40 - +2 121
- KNpQ — koadpdpumumeHT nonesHoro LH1605 3 30 5 75 100 35 5 - 25
ﬂeﬁCTBMﬂ (Eff|c|ency) MAX639 5 01 91 | torr = 10 Mxc 115 05 - 128
128 11| 01 | 91 {torr=10mkc| 115 05 - 128
Po Py MAX724 [ 25 39] 5 - 100 40 | Vamn=8B - 221
n=100 -~ = 100?_ %), (1) MAX724H | 25 49| 5 | - 100 50 | Vewe=8B - 221
) Pn o +Fb MAX726 | 25 30| 2 | - 100 40 | V=8B - 221
KOTOPbIN, B CYLLIHOCTW, €CTb OTHOLLIEHUE MAX726H | 25 49 2 - 100 50 | Vym=88B - 221
MOLLHOCTH Po = Vplo. l]OTpQ6ﬂﬂeMOVI 'szr\ﬁaﬁ’)ﬁ\ 5 os | o2 185 1 02 5 .
HarpysKow, NOAKMIOYEHHON K BbIXoAy Npe-
MAX738A 5 07
obpasoeatens, k MowHocTU P=PotPp, (TILNM) 5] so 185 16 1 5 -
OTAaBaeMol UCTOYHMKOM HeCcTabunuan- MAX7¢:\:11A 5 075 | 90 185 16 ] 45
POBAHHOIO HanpsbkeHusi Vyy 3T0T Ko- '\jA'”J"x_I' )A
acpdumymeHT 6onblue, HeM Yy NMUHENHLIX (TLUM‘:\;}) 33 05 | 88 180 16 03 +5 122
Cc1abunusaropos, YTO SIBNAETCS OAHUM
P A MAXTS0A | 422 10| 075 | 92 160 1 1 45 122
M3 OCHOBHbIX npenmytyecTs MHMM Aumm)
OnopHoe HanpskeHne (Reference "’(‘?ﬂfﬁ)‘\ 122 15| 045 | 90 160 16 1 +4 122
Voltage Ve, Feedback Voltage Vig) MAX763A | o5 | o0 20 » o = 17
ucnonb3yercs Tonbko B UC ¢ 3aaaHuem TILVM)

V € MOMOLLBIO BHELLIHUX pE3UCTOPOB Mpumeyanue mykpocxembi LM LH Boinyckalotes ¢ National Semiconductor MAX — ¢ MAXIM




b ON/OFF o §
B [N G| =B — FB Puc. 1
s 2| tlour 0| e GND — CURALL
ON/OFF 3 SN L ouT o| |—cNn
PWR GND N N L coMp
e IN
M25T6 MzTuty LMZTS LMZSTRRY =
‘ LM2673.LM2679
A/ uu[;mDE N 18
N ng Z SFEW
I - 181 —¢ IN
— 0 GND out
LM2676 mza " Y er B MAXE39
' LH1605
— N SHON — N por S A LY
o I VREF —2 ouT veF 3 oo
O et Ey By P
)
MAXT24 MAXT24H, MAXT30A MAXT38A, MAXT50A MAX758A
MAX726 MAXT26H MAX744A MAXTABA,
MAXT63A

B Tabnuue npueeaeHbl OCHOBHbLIE Na-
pameTpbl HekoTopbix IHIT aBYX KpynHen-
LLMX MUPOBLIX Npoussogutenen [lep-
Bble 8 M3 HNX UCTIONBL3YIOTCS B YXe pac-
CMOTPEHHbBIX BapnaHTax CXemM UCTOHHU-
KOB NMUTaHUA C (PUKCUPOBAHHBLIM UMK
3a1aBaEMbIM C NOMOLLIbIO BHELLIHUX pe-
31CTOPOB V( B COOTBETCTBUN CO CXEMON,
npueeneHHon Ha puc 36, u dopmynon
(2) B [1] WcknioueHne cocrtaBnser
LH1605, 8 koTopoM peancTop R1=2 kOm
BcTpoeH B UIC Bce UC pabotakT ¢
WM (TWKMM), yTo OTMEYaeTcA B nep-
Bol KonoHke WcknioueHnem asnsiercs
MAX639, paboratowan ¢ YAM Pacno-
noxexue BbiBoaoB NC, npuBeaeHHbIX B
Tabnuue, naHo Ha puc.1 BuiBogbl NC
— He NoAKMo4eHbI

Cnepnyer noa4epkHyTb, 4TO BO BCEX
cny4asx HyxHO 6biTb BHUMAaTElbHbLIM
NPy UCNOML30BAHUK KaTaNOXHbIX AaH-
HbIX O LIOKONEBKE U NPOBEPATL HasHa-
YeHue BbLIBOAOB cornacHo bnok-cxeme
Jeno B ToM, 4TO ofHa n T1a Xxe dupma
MOXET B pasnuyHbix MC ncnonb3osaTb
pasHble 0bo3HaveHns Ans BLIBOQOB C
OAWMHAKOBLIM HasHaueHneM Hanpumep,
BbiBOS FB pns coeanHeHns BHELLHUX
fenutenen ans 3aagaHus Vg 0603Hava-
ercs kak CC unu OUT, BbiBoa Vo, KO-
Me kak OUT, nmeHyetcs Takke LX

JononHurensHbie BO3MOXHOCTH.
Kpome ctabunusaumm Vg, coBpemen-
Hble MIC ans TMHIT BLINONHAIOT U HEKO-
TOpble AONOMHUTENbHbIE YHKUMMK, Ta-
paHTUpylowmne ux cobecrBeHHylo 6eso-
nacHyio paborty, a Takke paboTy nutae-
MbIX UMW YCTROWCTB

JucmaHyuoHHoe ekIroHeHuUe U 8biK-
moyeHue C 3TONM uenblo Ha COOTBET-
cTeylowui BuiBog UC nopaercs curHan

NOAXOAQSLLEro NOTUHECKOTO YPOBHS (Kak
npasuno, ypoBHst TTL) B cxemax, ume-
Iowmx BbiBop ¢ o6o3HaeHnem ON/OFF,
HOpManbHas pabota [MHl1 (co3paHne
HanpshkeHnn Vq Ha Bbixope) obecneyn-
BaeTCs CUrHanoM C Norm4yeckum ypos-
HeM “0”, a nogaya curHana ¢ noruyec-
KUM ypoBHeM “1” Bblkniouaet Ml
(Vo=0) Ecnn aToT BhIBOA HE UCNONbL3Y-
€TCA, OH coeguHaeTcs ¢ 0bWMM NPoBO-
aoM ns UC ¢ eeiBonamn ON/OFF unm
SHDH Bce o6cTOUT ¢ TOYHOCTLIO RO
HaobopoT HopmanbHas pabora umeer
MECTO Npy NOMHECcKOM yposHe 17, a Vg
= 0 npu nornyeckoM ypoeHe “0” B atom
crnyyae HeMCNOnb3OBaHHLIMA BbIBOQ CO-
eanHaeTcs ¢ Vy

3adaHue MakcumanbHO20 MOKa
{Current Adjust) Korpa mrHoBeHHoe
3HaueHue Ha Koye S B uHTErpanbHoOm
cxeme {puc 2 B [1]) npeBbIwaeT onpe-
DeneHHoe 3HaveHue, reHepaTop ocTa-
HaBNUBaeTCsi, YTO NPUBOAUNT K BLIKIIO-
denmio MHMM (V= 0) Ans paccmoTpeH-
HbIX 3aecb MC Takon BO3MOXHOCTLIO
obnapatot Tonbko LM2673 n LM2679
Ons ee peanusauuun Mexay BbIBOOOM
CURADJ 1 o6wnm npoBogom ycraHas-
NMBaETCs PE3NCTOP C CONPOTUBIIEHNEM
Rapy = 37,115 Max

lMnaeHeill 3anyck (Soft Start) Cpa3sy
nocne nogaknitoyeHuA Ml kK UCTOYHNKY
HecTabunn3MpoBaHHOIO HanNPsKEeHUN
V|N, BLIXOQHOWM KOHAEHCATOP HaunHaer
3apAXaTbCs, BLIXOQHOE HanpsXXeHue
V=0, 1 cxema ynpaeneHus Knio4oMm
CON ycTaHaenusaeT MakCUManbHO
6onbLioe BpeMs tny 3aMbikaHua Krioda
S B 3TOT MOMEHT 4epes Knio4 MoxeT
npoTekaTtb O4eHb 6onbLUOW TOK, KOTO-
pbili MOXET NOBpeauTbL MUKpocxemy Bo

nabexaHue aToro B Hekotopbix MC npe-
DYCMOTpeH MeaneHHbIN CTapT, KOTOPbIN
NOCTENEHHO yBENUYMBaET NPOQCIIXU-
TeNbHOCTb oy Bpems tgg AocTxeHun
paboyen BenuinHbl tny 0BLIMHO BLIGK-
paeTcs B MHTepBare OT HECKONbKNX eau-
HWL, O HECKOSbKUX [eCATKOB MUIInce-
KyHA W 3a3AaeTcsi C NOMOLLbIO KOHAEH-
catopa Cgg, KOTOPbIN COEANHSRET BLIBOA
MUKpocxeMbl SS u obwmii npoeon B UC
LM2673 n LM2679 ero emkocTb

37 10° tgg

063+26 Yo *05
ViN
npuyem B UC pmnpmbl MAXIM oHa Bbi-
6upaetcs no Tabnnue, B 3aBUCMMOCTU
OT 3HaueHnn Viy u | Mpu otcytcTBUM
TaKkOBOW XOPOLLO NOAXOAWUT 3HaveHue
CSS =47 HO
Pa3HOBMAHOCTLIO MEANEHHOTO CTap-
Ta ABNsIeTCs BAPUaHT, kotaa Tpebyemas
BEMUYUHA BLIXOAHOTO HanpshkeHus Vg
[OCTUTaeTcs NO UCTEHEHUN BpEMEHM tgg
€ MOMEHTa BkIlloHeHun V\y B atom cny-
Yae UCnonbayeTCs CXeMa, NpMBeaeHHan
Ha puc.2 B MOMEHT noaaumn Hanpsxe-
HUA V| KOHAEHCATOp He 3apsXeH, h Ha
Bxof ON/OFF noctynaet V) (Te ypo-
BeHb Nornyeckon “17), kotopbii obecne-
umeaeT Vg =0 3a Bpems tgg Hanpaxe-
HWe Ha 3TOM BXOfle YMeHbllaercs Ao
YpOBHS norudeckoro “0”, 6narogaps
yeMmy Ha Bbixoae NC yctaHasnueaeTcs
HopManbHas BenwunHa Vo [ns 3apa-
HUA tgg mcnonbayetcs chopMyna

CSS = (H‘D), (2)

tss

Rgs Cgs = —a (3)

onpeaensiolasn NOCTOAHHYI0 BpeMeHn
Ans nyckoBoW uenn PekoMenpyercs
BbIGMpaTh BEnuUnHy tgg MeHbLLie 20 Mc,
YTO6b! HE BO3HWKNO NapasuTHOro Kone-
H6aHua HanpsokeHus Ha Bxone ON/OFF
C 4acTOTON, paBHOW YacToTe CETH

Kowmpons Vyy {Low-Battery Detector,
Low-Battery Function) Korpa BxogHoe
HanpseHue V) 6onbiie MuHumanbHo-
ro 3HaveHns Vg yn, Ha cneumanbHbin
ebiBoa MC (LBO Ha MAX639) noctyna-
€T CMrHan cooTBETCTBYIOLLIETO Norm4ec-
koro ypoeHst TTL (nornueckas “1” ans
MAX639) Mpu V|y < Viy miN YPOBEHL
uaMeHsieTca {(norunyveckun “0” ans
MAX639), a ato o3Hauaer, yto 1HI1 Mo-
XeT BbITN u3 pexuma [Ins MAX639
UCnonb3yercsn Cxema, NpuBeaeHHas Ha
puc.3a, rae HoMuHan peauctopa Ry on-
pepensiercsi no popmyrne

VIN MIN
Rp = 100(

128

- 1] (kOM) (4a)



Puc. 2 Puc. 3
v
IN
c I N in
ss ON/OFF Ry
R
58 100
a)
coMP
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C 2.7K
T MAX724
(oMP MAX726
0,01
Puc. 4 a) I 6)

C TOI Xe uenblo MOXHO UCMNONb3o-
Batb u Bxog ON/OFF, npocreiwui Ba-
praHT NpUMEHEHWN KOTOPOro NPUBEAEH
Ha puc.36, B. B cxeme, npuBeaeHHON
Ha puc.36, ucnonbayercs nobon Mano-
MOLLHBIA TPaH3UCTOP, HaCHILLEHHbLIN B
HopManbHOM pexume pabortul UC. pu
Vin < V|N MIN TP@H3KCTOp 3aKpbiBaert-
cn, 4T0 “BhiKIodaer” Mull (Vo = 0). Ona
BbluMcneHun Rg ucnonbsyercs hopMy-
na

20

RB =
167- NIN MIN™

[ns pacyera R¢ B cxeme, npueenex-
HOW Ha puc.3B, NPUMEHAETCA COOTHOLLe-
Hue

Rc= 51[ —1J (kOm),  (4B)

roe Vyy — Benn4vHa HanpsikeHus Ha
Bxone ON/OFF, coorBetcTBylOLLan YpOB-
Hio noruyeckol “1” (0bbiuHo Vi = 2 B).

3awuma om camoeosbyxdeHus. nn
LM2673, LM2679, MAX730A,
MAX738A, MAX744A, MAX748A u
MAX763A ucnonbayeTcs cxema, Npuee-
neHHasn Ha puc.4a, rope C = 10 HO ans
LM2673, C = 33 H® ana LM2679 un
C=330 H® ansa ocranbHbix UC. Ons
MAX724 v MAX726 npuMeHseTtca cxe-
Ma, NpuBeaeHHan Ha pnc.46.

3adaHue fy dng LM1605. Oro ocy-
LLLeCTBNAETCA NYTEM YCTAHOBKM KOHAEH-
catopa Cy Mexxay BbiBonom Ct 1 “3eM-
new”. [inn pexoMeHayeMbIx 3Ha4eHni f
ot 10 po 100 kl'y ero eMkocTb paBHa

Cr=1300-11 fy (n®), (5)

rae fo 3apaHo B kunorepyax.
NpakTuieckne cxembl. Ha puc.5a
npusBeneHa cxeMa crabunusaropac Vg
= 3,3 B 1 MakcMMarnbHbLIM BbIXOQHbIM
TOKOM | yax = 4 A. CoeauHenue ane-
MEHTOB ¢ “3eMnen” B 0QHOW TO4Ke NB-
nseTcs Npeanockinkon crabunbHON pa-

(KOM). (46)

IN MIN

6unusaropa ¢ nNMNaBHO perynmupyeMbim
Vo, koTopoe He TpebyeTcs Buikodarh,
noatomy BhiBog ON/OFF coeguHeH ¢
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60Tl 6€3 caMoBO3bYyXAEHMA, KOTOpOE
MOXET BO3HUKHYTb M3-3a Napas3uTHOM
MHAOYKTUBHOCTU MOHTaxa. [lns 3ToM xe
uenu cnyxur 1 kongerncartop 0,033 Mk®.
KonpencaTtop 0,22 mk® onpepenser
MepnneHHbir cTapt. HopManbHan Benu-
yYnHa Vo pocturaercs yepes 50 mc
nocne noga4 BXOAHOTO HanNpsXXeHun.
pu noMoLum pesuctopa conpoTusne-
HueM 6,2 kKOM ocyllecTBRAETCA Orpa-
HU4YEHUE BLIXOAHOTO TOKa BEMUYMHOW He
6onee 6 A.

Mpumep nopaumn Vg vepes BHeWHKe
penutenu nokasaH Ha puc.56. B cxe-
Me UCNOoNb3YIOTCH TOYHLIE PE3UCTOPHI
ans obecnedYeHnn Manoro NpoussBoa-
CcTBEHHOro ponycka Vg, & koHaeHcarTop
330 n® yctaHoBneH ans npepoTsepalle-
HuA camoBo3byxaenun. RC-yenouka
510 kxOm — 0,1 Mk® obecneunBaer
MeaineHHbIN CTapT ¢ 3aaepXKoi ot 11 Mc
{(Npu BXOQHOM HanpsixeHnux 6 B) no 4 mc
(npu 10 B).

Ha pwc.6 npeacrasneHa cxema cra-

Puc. 6

Ka UMeeT MHAYKTUBHOCTb HECKONbKO
DECATKOB MUKPOreHpw, ee akTUBHOE COo-
NpOTUBMEHUE I AOMKHO BbITh OYeHb
ManbiM, NOCKONbKy Ha HeMm Byner na-
Aartb Hanpaxenus lgr . KoHpeHcarop
dunbrpa UMeeT eMKOCTb

c=2390 o), )

f2.L

roe fc — rpanmyHas Jyacrora cpunbrpa B
Kunorepuax (ee Bbibupalor okorno 20 ku),
a L — B MmukporeHpw.

Nurepartypa

1. C.Kyuapos. MoHuxaiowue npecd-
pasoBarenu NOCTOAHHOIO HaNPSXXEHUA B
nocrosHHoe. — Pagnomup, 2003, N 7.

2. C Kyuapos. CoBpeMeHHble UHTer-
panbHble crabunusaropbl HanpsxXeHUs.
— Papuomnp, 2002, N 4.

Paduo, Tenesusus, EnekmpoHuKa,
7/99.
lMepesod B.Cmacioka



BEHTUNATOPLI OJTA OXINAXXOEHNA

ANEKTPOHHOWU AMMNAPATPYPbI J/AIMICON

Cepus JAMICON ekniouaer BeHTUns-
TOPbI NOCTOSHHOTO W NEPEMEHHOIO TOKa
NPOMBILLNEHHON YacTOTbl pasHbiX reo-
METPUYEeCKUX pa3MepoB, NPOU3BOAM-
TENbHOCTW, HAaNPMKEHUIA NUTAHUA U CKO-
pocren BpauleHnsi. BHewHnin eup Bex-
TUNATOPOB NpuBeAeH Ha puc.1, cxema-
TUYECKWUIA YepTex — Ha puc.2. B obo-

—_ Puc. 1
#
N }
w » ol
; o Caw :
« @ Y
o4 .
w0 am
. B A f )
? ’ e {Q&i‘v
Puc. 2
B . C
I
o r
N\ 0
Ta6n. 1
Paamepit AxA, mm
02 25x25
03 30x30
04 40x40
05 50x50
06 60x60
08 80x80
09 9S82
12 120x120
17 172x150

3Ha4YeHUN BEHTUNATOPOB UCTIONb3YETCH
9 unn 10 cMMBONOB, CrpyNNUPOBAHHBIX
B 6 nonei:

- nepBeoe none (aBa cumeona) ob6o3Ha-
YyaeT TN MOTOPa, UCNOMbL3YEMOTO B BEH-
TunsaTope: JF n KF — MOTOp NOCTOSH-
HOro ToKa, JA — MOTOp NEPEMEHHOIo
TOKa;

- BTOpoe nofne (aBa cMMBONa, KPoOMe
sBeHTunsitopoe JF-OAO8B5SH
JF-0B10B1H) — oKpyrneHHb!i BHELHWUA

Tabn. 2

Paboyas Temneparypa  °C
TapameTpb: nsonsywm

Hanpsxenue npoGosi Mexay
KOHTaKTaMW U KOPNycoOM

HornroBeyHocTs
{WwapwKoB LIt NOALMNHUK), YacoB

JonroBeyHoCTs (NOALUMNHNK
CKOMbXEeHWs ), 4acoB

Matepuan
Ta6n. 3
JF-0207C1H 12
JF-0307C1H 12
KF-0306B 1H 12
KF-0410C1H 12
KF-0510C1H 12
KF-0510S1L 12
JF-0A08BSH 5
JF-0B10B1H 12
JF-0210B1H 12
JF-0310B1H 12
KF-0515C1H 12
KF-1238B1H 12
KF-123881H 12
JF-0615S1H 12
JF-0620S1H 12
JF-0625S1H 12
JF-0825S1H 12
JF-082581L 12
JF-0825B1H 12
JF-0925S1H 12
JF-0925S2H 24
JF-0925B1H 12
JF-1225S1H 12
JF-1225S2H 24
JF-1225B2H 24
JA-0825822H 220
JA-0838S22H 220
JA-0925822H 220
JA-0925B22H 220
JA-1225S22H 220
JA-1225811H 110
JA-1238522H 220
JA-1238S22L 220
JA-1238S11H 110
JA-1238B22H 220
JA-1738B22H 220
JA-1751B22H 220

pasmep BeHTUNATOpa (AXA). ToUHbIE

-10.

.+70

50 MOwm/500 B
700 B nepemeHHoro Toka

B TeueHue 3 cex wm 500 B
B TeuyeHue 1 MuH

50000

30000

-20. .
100 MOm/500 B

50000

30000

Kopnyc ¥ nonact¥ — nnacimk

|IHEHHIHHII

0,06
0,08
0,12
0,09
0,13
0,07
0,11
0,09
0,08
0,09
0,17
0,66
0,71
0,17
0,17
0,23
0,19
0,10
0,19
0,35
0,19
0,35
0,30
0,25
0,25
0,05
0,06
0,06
0,07
0,08
0,18
0,10
0,06
0,24
0,13
0.26
0,24

BENWYMHLI NPUBEAEHL! B Tabn.1;

- TpeTbe none (aBa cumeona) — Ton-
wmHa kopnyca (pasmep B) B mMm. Boz-

13000
9500
10000
6000
5300
3500
15000
7000
13000
9500
5000
2800
2800
4500
4500
4500
3000
2000
3000
2800
2800
2800
2400
2400
2400
2300
2300
2300
2400
2200
2200
2700
2000
2700
3000
3000
3100

MOXHble 3HaveHna — 7, 10, 15, 20, 25,

TepMonnacTuk
0,05 26,6
0,09 28,1
0,1 25,0
0.18 240
0,31 310
0,20 20,5
0,03 304
0.14 26,3
0,07 30,4
0.09 318
0,41 31.0
355 450
3,55 450
0,44 29,0
045 29,0
0,58 305
0,98 31,0
0.71 228
11 332
147 370
1,46 37,0
147 353
235 420
2,33 42,0
2,33 420
0.74 29,0
0.7 31,0
0,93 36,0
0,76 42,0
1,87 430
1.87 43,0
2,70 440
1,75 410
2,70 440
3,26 440
362 52,0
6.75 480

38, 51 MMm;

- yeTBeproe none (OAWH CMMBON) —
TWN NOQLWNHUKA: B — L1apuKoBEIN,

1500 B nepemeHHOro ToKka
B Teuenne 1 cex

Kopnyc — nnactuk ¢ anomuHne-
BbiM NOKPbLITUEM, NONAcTu —

20,0
24,0
24,0
32,0
400
40,0
16,0
29,0
20,0
240
40,0
105,0
105,0
50,0
50,0
50,0
715
715
715
825
82,5
825
105,0
105,0
105,0
715
715
825
82,5
1048
104,8
1048
1048
1048
1048
150,0
162,0



S — ckonbxeHns, C — cMelaHHbIA TMN
(WapuKOBbI U CKONbXEHUA);

- nsToe none (oAWH UMK ABa CUMBO-
na) — HOMWHanbHOE HanpPsKeHUEe NK-
TaHus: 1 —12B,2—24B,5—5B, 11
— 110 B, 22 — 220 B. lNepsble Tpyu —
NOCTOSIHHbIA TOK, nocnenHue nsa —
nepeMeHHbIn Tok yactotel 50 y;

- wecTtoe none (oAnH CUMBON) — CKO-

pocTb BpaleHuns: H — sbicokast, M —
cpenHns, L —Hu3kas.

Ons U3roToBNEHUs BEHTUNATOPOB
NPUMEHSIOTCH YeTbipe Tuna Kopnycos.
Mepsblie TPY OTNUHAIOTCS TOMBKO KOTU-
4YeCcTBOM ¥ (hopMOW cnul, nogaepXusa-
IOLLUX MOTOP € BEHTUNATOPOM BHYTPU
KONbLEBOro KaHana, 4YeTBepTblid TUN
(ABa caMbix NPOU3BOAUTENbHBIX BEHTU-

NSTOpa) OTNNYaeTcs, KpOME TOro, Nps-
MoyroncHoik opMoit U cpe3aHHbIMU
yrnamu BHEWHeW pamku.

Obuwiue napaMeTpbl BEHTUNATOPOB
JAMICON npuseneHbl B Tabn.2, uHgu-
BUMAyanbHble — B Tabn.3.

Mamepuan nodzomoseneH no
OaHHbIM Kamanoza “YUI uHdycmpus”
3a 2002 e

OcHoOBHblE NapameTpbl
LIBETHbLIX KMHECKONoB (hUpm
THOMSON, PHILIPS n NOKIA

Pacwudposka ycnoBHbix 0603Haqe-
HUM KUHEeCKoNOoB:

- nepBbI cumBon — Byksa, 0603Ha-
yaloLLias COOTHOWEHME CTOPOH KUHECKO-
na: A — kuHeckon ¢opmara 4:3, W —
KuHeckon copmata 16:9;

- BTOpPOW 1 TPETUIN CUMBOMbI — ABe

(Npogonxenue. Havyano 8 N9/03)

undpbl, ykasblBaloLLue pasmep no ava-
roHanu BUAUMOK HacTh pacTpa Ha 3K-
paHe KuHeckona (cM);
- ocTaslbHble CUMBOITbI — YCIOBHOE
o0603HaveHre napamMeTpoB KMHECKONA.
B 1a6n.1 npuseaeHbl nHanBMayans-
Hble NapaMeTpbl KUHECKONOB (hpMbl

THOMSON dopmara 4:3, 8 Tabn.2 —
¢dopmara 16:9, B Tabn.3 — napametpbl
kuneckonoB cvpmbl PHILIPS dopmara
4:3, B Tabn.4 — cbopmara 16:9, 8 Tabn.5
— napaMeTpbl KUHECKONOB PUPMBI
NOKIA copmara 4:3.

Taén. 1
Tun kMHecKona ABMEFUT0X01  A34EFU33X01 A34EFU33X09 A3MEFU33X29 A34EFU33X91
Paamep no anaroHam, cm 37 37 37 37 37
Yron oTKIIoHeHuR, rpag. 90 90 90 90 90
Bec, kr 59 5,9 59 59 59
HuameTp uokors, Mm 291 29,1 29,1 291 29,1
O6ugsa AmHa, MM 345,8 345,8 3458 345,8 345,8
MakcumanbHoe HanpspKkeHwe BTOPOro aHoaa, kB 27,0 27,0 27,0 27,0 27,0
MaxkcumanbHbli TOK BTOPOro aHoga, MA 0,75 0,75 0,75 0,75 0,75
TWNOBOE HaNPsIXEHWe BTOPOro aHoaa, kB 23,0 23,0 23,0 23,0 23,0
dokycupyowee HanpskeHre (B % OT Hanpskenus 2-ro aHoaa) 22...26 22...26 22...26 22...26 22...26
MHOYKTMBHOCTL, MH 2,40 2,40 2,50 2,50 2,40
KC;T‘;‘L’:::"E Conpotmenenva, Om 3,60 3,60 3,65 3,65 3,60
Mapamerpel MaKCUMAnLHbI TOK, A 2.16 2,16 2,16 2,16 216
OTKNOHAIOLEN
CUCTEMBI Kanpossie WUHOyKTUBHOCTL, MITH 24,3 243 24,3 24,3 24,3
KaTyuKu Conpotuenenne, Om 15,0 15,0 15,0 15,0 15,0
MakcumansHbtia TOK, A 0,82 0,82 0,82 0,82 0,82
Tun 6a3bl (LOKO®) B8-274 B10-277 B10-277 B10-277 B10-277
» 9 3 0Y UX0
Paamep no auaroHamm, cm 37 37 37 37 51
Yron oTkioHeHus, rpag. 0 90 90 90 90
Bec, kr 59 59 59 59 12,9
[OvameTp uokoms, MM 291 291 29,1 29,1 29,1
Obupsa aormHa, mm 3458 345,8 345,8 345,8 436,6
MakCumansHO€ HanpsixxeHre BTOpOro aHoaa, kB 27,0 270 27,0 270 275
MakcuManeHbl 1 TOK BTOPOro akoaa, MA 0,75 0,75 0,75 075 1.0
Tunosoe HanpsikeHue BTOPOTo aHoaa, kB 23,0 23,0 23,0 23,0 25,0
DokycupyloLpe HanpshxeHve (8 % OT HanpsxeHus 2-ro aHoaa) 22...26 22...26 22...26 22...26 29...33
WnaykTuBHOCTL, MITH 240 2,40 2,40 2,40 1,83
KC;T‘;‘L’::"E ConpoTvBnerive, Om 3,60 360 3,60 3,60 2,20
MapameTpsl MaKCUMansHbIA TOK, A 2,16 2,16 2,16 2,16 2,77
OTKIIOHS IOLLE I
cHCTE MBI Kagposse UHAYKTUBHOCTL, MITH 24,3 243 24,3 243 285
KaTyuKN Conpotusnexue, Om 150 15,0 15,0 15,0 145
MakCumans Hblia TOK, A 0,82 0,82 0,82 0,82 0,78
Tun 6a3bl (LIOKOIL) B10-277 B10-277 B10-277 B10-277 B8-274




Paamep no avaroHamm, cm 51 51 51 51 51
Yron OTknoHeHus, fpal 90 90 90 90 90
Bec, kr 12,9 12,9 12,9 12,9 12,9
[OvameTp uokons, MM 29,1 29,1 29,1 29,1 29,1
O6upn AmHa, MM 432,1 432,1 432,1 432,1 432,1
MakcumansHoe HanpskeHne BTOPOro anoaa, kB 27,5 275 275 27,5 27,5
MakcymansHsli TOK BTOPOTO aHoaa MA 1.0 1,0 1.0 1.0 1.0
TwnoBOe HanpskeHue BTOpOro aHoaa, kB 25,0 25,0 250 25,0 25.0
Gokycupyrolee Hanpsixelre (B % OT HanpskeHmust 2-ro aHofa) 29 33 29 33 29 33 29 33 29 33
WMHaykTmeHOCTL, MIH 1.93 1,83 1,93 1,93 1,30
gm’:'e Conportunenetve, Om 2,20 2,20 2,20 2,20 1,53
TNapametpul MakcymansHsIi Tok, A 2,77 277 277 277 3,37
OTITOKSIOLEN
cvcTemsl Kagpossie UnaykrnaHOCTL, MIMH 28,5 28,5 285 28,5 28,5
KaTyLLKM ConpoTuanexue, Om 14,5 14,5 14,5 14,5 14,5
MakcymManeHbiv Tok, A 0,78 0,78 0,78 0,78 0,78
Tun 6a3b (Lokons ) B10-277 B10-277 B10-277 B10-277 B10-277

(NMpopgonxexune cnegyer)

— —
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Ta6bn. 1

B.KUCEIJEB,

220064, r.MuHck, yn.KopxeHeBcKkoro, 16,
Y1 *3aeog Tpanaucrop” HIMO “Unterpan”,
OToEen MapKeTuHra,

Ten./dake (017) 277-59-32,
http://www.integral.minsk.by/transist
E-mail: vkiselev@transistor.com.by;
market@transistor.com.by

| 4SKM003 | 45KM202 | 45KMSS1
45 45 35

MouyHble KpeMHWEBBIE ANUTaKcuans-
HO-INaHapHble anoabl ¢ 6apbepom LWoT-
ku 4SKMO003, 4SKM202, 4SKM591
npeaHasHaueHbl Ans paboTbl B UMNynb-
CHBIX UCTOYHWKaX NUTaHWsi, KOHBEPTO-
pax, ycTpoucreax 3apsiaa 6arapen n gp.
OHU paccuuTaHbl Ha Kennyaraumio npu
TemnepaTtype kopnyca or —45 po
+100°C. XapakTepu3ayloTcst HU3KUM Nps-
MbIM NaaeHNeM HanpsiKeHWs1, BICOKUM
6LiCTpOogenCcTBNEM U OTCYTCTBNEM 3apsi-
na obpatHoro BoccraHoBneHust. voasbl
naroraenueaioTcs B kopnyce KT-28-1
{TO-220AC), n3obpaxxeHHoM Ha pmc.1.
LlokoneBka gMoaoB npueeaeHa Ha
puc.2. 3peck BbIBOA 1 — Karog, BLIBOS
3 — aHog.

MpeaenbHO AOMYCTUMBIE PEXUMDI 3K-

gocromjuoe oGpgaTuoe HanpsxeHue guopa, B Uosp max CnyaTauuu NpUBEEHD! B Ta6n.1 , OC-
peaHuit NpAMOK TOK auona _
(pk Tropn = 100°C), A 1P maX 10 _ 15 15 HOBHbIE NapameTpbl — B Tabn.2.
UmnyrscHeil npaMoin Tox Boibpoca ans
€ANHWYHO# CUHYCONOANbHOM NOSYBONHb lop v 81 1 660 990 990 Puc. 1
BIMTENbHOCTLIO 3 MKC MM 0QHOTO Nepuoaa
CHHYCOMAObI ANMTeNbHOCTBIO 5 MKC, A
UmnynscHetid NpAMoit Tok BuiBpoca ans
eAVHWYHON CHHYCOMAANLHOM NOFYBORNHLI
AMTENBHOCTBIO 6 MKC W OQHOTO Nepuoaa Inp v Bbi6P 2 165 250 250 \
CMHYcOUAB! AnurensHocTeio 10 Mkc, A 3
CKopoCTb M3meHeHust Hanpskexusi. B/mkc dvi/dt 10 10 10 Puc. 2 ]
Temnepatypa nepexoaa, °C T 1 MAX 150 150 150 c.
MNMpumetiatue 3HaUEHUS BCEX NApaMeTpoB, KPOME BTOPOTO U NOCIEAHEro, AaHbl ANS BCero Ananasoxa 1 o—-IQ———o 3
TemnepaTyp
Ta6n. 2
JuasieHne
OBOIHAOHME Loy SHEUSHAD
e P Py
NoctonHue oBpaTHLi Tok Auoaa (npy Toxe = 25°C ), MA lospt 1,75 1,75 1,75 Uoer = 452 s 4SKMO03 1
4SKM202,
TMocrosiHkbIi 0BpaTHen Tok guoaa (npn Toke = 125°C ), MA logpz 70 70 Uogp = 35 B g 4SKM591
MocTonkHoe npsamoe HanpsxeHue avoaa (npu Toke - 25°C ), B Upe1t 0,56 0,56 0,56 e = 10 A psm SKM003 1
e = 15 A s 4SKM202 n
MocTosHHoEe NpAMoe Hanpsixenne avwoaa (Npy Toke = 125°C ), B Unpiz 05 0.5 0,5 4SKM591
NMocronnHoe Npaimoe nanpspkewne anona (npy Toke = 25°C ), B Upe21 071 0,71 0,71 lne = 20 A prst ASKMO03 w
ke = 30 A ams 4SKM202 n
MocrosiHHoe NpsiMoe Hanpsikenne avwona (npy Toke = 125°C ), B Unp22 0,64 0,64 0,64 4SKM591
TennoBoe conpoTHBneHue nepexoa-kopnyc, °C/Bt Riner koprn 2,6 2,0 -
O6wan emkocTs pwoaa, nd Cpg 700 900 900 Uoer =8B, f= 1My



Kynnio, nPOAAM, OBEMEHSAIO

Hna nybnuxkauuu 6ec-
nnamHeix obbaeneHul He-
KOMMepYecKoz2o xapak- N
mepa o rnokynke u npooa-
e paduodemanel, 66imo-
8ol u paduonobumensc-
Kol annapamypbi, UX
MEKCM MOXHO NpUCkiniame
8 nucbme no adpecam*
119454, 2.Mockea, a/a 37 vnn 220095,
2.Murck-95, a/a 199, nepenasatb no Tene-
oHy 8 MuHcke (017) 249-41-47 nnn yepes
E-mal- ri@radiopage.by

rm@radio-mir.com
WWW:-  http://radio-mir.com

~sNL

Npeanaraio peoxopasl U3 MaHraHWHa ANs 8oCCTa-
HoBneHust pabotocnoco6HocTn npubopos KUIMWMA
ANCK-250 n KCM-3 c yrpayeHHbIMW peoxopaamu
naB-20

Kynnio MO ansa komneiorepa “Uekpa-1030M”

453500, bawkoprocraH, r benopeuk, a/s 21,

CacoHos C H

Ten (34792) 4-45-67

Npopam xypHansl “Paguonoburens” 3a
1992 1995 — NN1 12,1996 r — NN1 6 KHu-
' NO PEMOHTY TENEBMU3OpoB 3 5 nokoneHns

308034, r benropop, a/s 718,

Weanos M

Kynnio cnpaBo4HWKW NO OTEYECTBEHHbIM M UMNOP-
THBIM TPAH3UCTOPaM M AMOAEM, KHUIM N y4e6HbIe no-
cobust NO paguoTEXHMKE U PafNO3NEKTPOHMKE, N
obmetsiio Ha paguoaerany TpaHancTopel FTI06AM,
KT805MM, KT6026M, KT961b6, KT969A, KT837A,
KT835A, KT829A

678300, Caxa-SkyTus, noc Canrap, yn NecHas, 17,

Yeysos [] A

Ten (411-63) 21-7-17, OMutpuin

Npoaam:

- HOBbIV (B 3aBO/ICKOW YNaKkoBKke) aHTeMHbIA nepe-
kniovavens Ans 2-x aHteHH Ttuna “CX-201"
@ “Nietzsche Enterpreise Co Ltd ",

- @aHanorMYHeIN, HO 6/y aHTeHHBIN Nepekoyarens
ANg 2-x aHTeHH Tuna “ES-2" UtanbsHCKoh OUPMb!
“RMS”,

- FOroBHbIE TeNedoHL! (3aKpblThie, C GoNbLLIMMM Oro-
NoBLAMK, conpoTMeneHrem 16 Om) twna “SBC-3370"
& “Philips” co cTaHaaprHetM pasbeMom 6,4 MM Ans
VMMROPTHLIX TPaHCHBEPOB

Bukrop, EW8BVD

Ten BXnobuHe (02334) 5-49-35 (¢ 8 00 go 16 00),

3-46-57 (nocne 18 00)

Npoaaio:

- paguocTaHumio 6a3osyio President “Benjamin”,
10 Br, 3 cetkn, AM, FM, USB, LSB,

- pecvBep CkaHupyowmiz YAESU VR-120, vacto-
va — 100 'y 1300 Mry,

- TeneOoHHbIA HTEPAERC (BbIXOA M3 paanoCTaH-
UWM B TENEGOHHYIO NMHWIO),

- pagmocTaHumio 6asosyio “Team” (npon3BoacTBa
lepmanunm), AM, FM, ckaHep, CTPenouHbiil S-meTp,

- aBTOMOGMNbHYI0 aHTEHHY Ha MaruuTe “President”

Ten (8-017) 235-56-67, (8-029) 406-28-27

Kynnio cxemy (xenarensHoO C OnUCaHWeM) nepe-
[enkun paaronpueMHvka “BonHa-K” B tpaHcueep

212033, rMorunes, yn Koponesa, 31 — 56, Naaa-
pee f1®

Ten 46-89-12 (nom ), 39-94-03, (pa6 )

Nponaato pagnonioBUTENLCKYI0 NOPTaTUBHYIO pa-
nvocraHuwio (144 148 MIy) Dragon SY-501 O6ec-
NeYnBaeT ABYCTOPOHHME NEPErOBOPLI C aHANOMMYHbI-
MK YKB-pagmoctaHumaMm nioburensckoro amanaso-
Ha Ha paccTosHue 0o 3 kM no ropody unun ao 80 km
yapes paavonoburensckuit perpaHcnaTop Buixoa-
Has MouwHOCTE — 5 BT, KPyNHbIA Nerko Ynvaembii
[vcnnein, NOKa3bIBaloLWMA HacToTy, Pa3HOC YacToT —
600 ky ans pabotkl Yepe3 PeTPaHCNSTOP, NaMsTb
— 10 kananos PagmocTtaHums — 6/y, cocrosHve
ouMeHb Xxopottee, Kopobka, MHCTPYKuMs (aHrm a3 )
Pa3mepel — 65 x 37 x 167 mm, Bec — 400 r Ornpas-
Ka NOMTOW NOCre NOMyYeHWss Onnarvel Pacxogos No
nepecbinke

Ten (095)926-09-39

Wy mykpocxemy ICM7216A
E-mail juno36@mail ru

Wy cxemy nopabotim pagmocranumm Cobra-19 no
BBEAEHUWIO POCCUIMCKOK CETKM 4acToT AnekcaHap
E-maill S6202@npopm ru

Wuwy cxemy npeasapWTensHOro ycunurens
"RADIOTEHNICA YM1-001 crepeo Hi-FI", MOXHO Kce-
pokonuio

163530, ApxaHrenbckan o6n , MpUMoOPCKUiA p-H,

n Tanamm, 27-73, HaroBuybii K A

Ten 66-95-03

£-mail seval@atnet ru

Kynnio noprarveHbie CB-pagvocrauwm tuna MNpoa-
Ho-P, Munor Ha 27 My P/ct flen-M, flen-B, flen-P
(paccmoTpio NBble npeanoxenus) ans cebs wnn
SSB-TpaHcuBep 3a pas3ymHyio ueHy Mokynarens — B
Canxr-Nerepbypre Anapeit

£-malil ak35@yandex ru

Kynnto TpaHcmeep Ha 160 m
£-malil ravone@mail ru

Npopam pednektoMerp BUTLIX nap “Riser Bond
1205T" (6/y), aBTOMOGMIILHYIO pPaguocTaHymio
“President”, 27 My, 40 kananos (6/y) AnekcaHap

Ten 8 (0964) 141262, 8 (0964) 223143,

8 (903) 6884475

Npopam kHUrM no ZX-Spectrum

- A Napyerko, H Pognoros ZX Spectrum ans
NOfIL30BATENER U NPOrPaMMUCTOB,

- H PoavoHos AgantauWs nporpaMm k cucteme
TR-DOS,

- ZX-Pesio, 1991 (Boinyckn 1 12),

- CnpaBoyHuK “CurcremHble nporpaMmel ang ZX
Spectrum 128 K",

- CnpaBoMHMK NO CMCTEMHBIM NPOrpaMMam ana ZX
Spectrum,

- Onucasne guckosoi cuctembl TR-DOS anst kom-
nblotepos ZX Spectrum

A TlopsuknH

£-mail anatohygor@nm ru

Wy pagronamny Philips £C92 wnu ee aHanor
£-mail wra@hotbox ru

Bobiwnio N0 3nekTPoHHOA noute cxemy npubopa
“Cypa’, pasmep — 140 M6 Anapen
£-mail andrei1958@mail ru

Npopaio: Tpancveep UA1FA-1, BapvoMeTp wapo-
BOM

Kynnio: BakyyMHoin KME (500 nd) wnm KOE ot
PCB-5, razosuiit paspagHuk P-73, SMd (500 kly, 6,0C)

453265, bawkoprocraH, r Canaear-15, a/a 6,

E£srenvit, RASWD

Ten (34763) 3-09-19

Wuy: cxembl cTepeodOHNHECKOrO KaTyLLeYHOro
MarHmTogoHa “Coio3 MK 110C-1", cxemy TpaHcnsauu-
OHHOIO paguonpreMHuka “Uwmm-003"

353240, KpacHonapckuii kpait, CeBepCKuiz p-H,

cr Cesepckas, yn LesueHko, 12, MmupoHiok B

Npoaato: YAESU FT-840 (FM747-Moaynb, Boinyck
— anpenb 2000 r), YAESU FT-7100M (HoBwiiA, 144/
430/800, 50/35 Br)

618400, r bepesHukm, a/s 58, Mocnenos A C

Ten (3422) 4-00-66, AHppein, RNSFAV

£-mail yaesu@pevmon1line ru

Kynnio Bapucropet CH1-2, CH2-2 (340 360 B),
nanenbku k [C-236, MY-786, BakyyMHbie pene B-2-B,
n-1-8

683024, r Merponaenosck-Kamyarckmia, als 101,

Neoknp

Kynmio HeQoporon BCceauana3oHHbIA TPaHcveep
vnu Ha6op ans c6OpKkM TpaHCUBEPA C ONUCAHUEM W
cxeMamun

305010, rKypck, yn Wnewua, 71/2, Cugopos A ©

Heo6xonuMo BOWTU B CEPBMCHOE MEHIO Pagwo-
renegoHa “LG GT-9760A", 900 My

HyxHa nHdopmaums o Mukpocxeme “TRACO
POWER TME 0505S"

142400, MockoBckas 061 |, r HOrMHCK,

yn Komcomoneckan, 82 — 9, Anaxckuin B C

Npoaam unu obmensio: kBapubl, MXKL{18-4/7,
KP544Y[11 (2), rovoBble nnarsbl kK TpaHcuBepy “Anb-
6artpoc”, heppuTtoBeIe KOMbya (Pa3Hble), MUKpOCXe-
Mbi, namnel [Y-32, ['Y-48, 'Y-346, koHAeHcaTopsl,
avoae! n c6opkn, Tymbnepa, nepekniodareny ranat-
HbI€, TPAH3NCTOPLI, HAMKATOPbI, PYHKM yNpaBreHns
K TpaHcmeepam, KME ¢ Bo3aywHbIM AN3NEKTPUKOM

— 2-, 3- n 4-cekuMoHHble, XypHansl “QST", “Radio
Communication”, “Pagmo”, “PM” u “PM KB v YKB"
NN1-4/03, pagvonioburensCckyio nuTeparypy cnpa-
BOYHMKM VT, VD, VS, nOo MUKpOCXeEMaM U aHa-
noram
Mpunarars KOHBEPT C 06PATHLIM aApPecom
652320, Kemeposckasi 06n , r Tonkw, yn lorons, 3,
KysHeuos B , RVSUHC

Wy MmukpodoHHbI Kancione & “Heil Sound” (ane-
MeHT HC-4), y3kononocHuiil IMD-500-81 (1,8 kly,
2,2 B, BBM), nacnopr INY-81M, Bapukan KB104r,
P3C-10, mukpocxembl K122YH1B, I, [

Npopam IFY-81M, 6M36C, HaywHukn TOC-3, Ha-
6op 160 m, 22 B, tpaHcueep (6e3 ML), kartywku
ans MAawvnie

423060, TarapcraH, p n Akcy6aeso,

yn 60 net OkTabps, 8, MacHukos A

Npoaato pagvonpremumk P-309 (1 36 MINu) nna-
HOPaMHyI0 NPUCTaBKy k HeMy P-712 ¢ wraTHbiMuK 6rio-
kamu nuramuns (~220 B, -12 B)

391886, PasaHckas 06n , CapaeBckuid p-H,

¢ Makcel, JlaxaHos M B , UA3SDY

Ten 8-910-800-68-36

Kynnio kKoMNLIOTEPHBbIE KoMArekTyowme (6/y), ak-
ceccyapb! ANA KOMNBIOTEPOB (MbILLKW, KONTOHKM U TR )
B HepaboyeMm COCTOSHUN

640023, rKypraH-23, a/s 2055, Anaronwui

£-mall anatoln25@rambler ru

Npopato: TpaHcueep P-398A c pem wnaHramn
n Tex aokyMmeHTauwnen, KB-rpaHcusep UW3DI-1, npe
p/c “Mask” 144 146 My, paguonpuemHuk “Bon-
Ha-K" c vex gokymeHtaumen, p/c ALINCO-DJ-191
(130 174 Mru)

Ten (073-63) 25-8-90, AnekcaHap

Npeanarato nporpammHoe obecnedeHne (Urpbi,
CWUCTEMHLIE NPOTrPAMMBI, 3IEKTPOHMKAE, TEKCTOBbLIE
daine yrunut Ha Accembnepe Z80) ans komnblote-
pos ZX-Spectrum 128/48 Ha kacceTax Unm ayauo Kom-
naKT-gMcKax

150533, Poccus, Aipocnaeckas obn ,

SHApocnasckuii p-H, ¢ Kypba,

yn KO6uneitHas, 11 — 15, Bytos A 1

Ten (0852) 66-31-58

£-mail butov@friends lil pp ru

CpoyuHO KYNUM 33 HaNW4HbIA PAcHeT MUKPOCXE-
Mbl SPDT (koMMyTauusi 1 Ha 2) aHanorosbIX KIioven
B kopnyce SOT-23/TSOP-6/SC-59 (6 BmBOAOB) OT
ofHoi Ao aecaTy wtyk Mogonper no6oi u3 cnegyio-
wmx Tunos NLAS4599DT ON-Semiconductor,
NLAST4599DT ON-Semiconductor, DG9431DV
Vishay Siliconics, DG9461DV Vishay Siliconics,
ADG719BRT Analog Devices, STG719STR
ST-Microelectronics, MAX4599EUT-T Maxim,
MAX4644EZUT-T Maxim mnm nm nogo6Hole

Ten (812) 118-68-66 (TOH-61-68) — AHpopen,

(812) 118-68-66 (ToH-61-27) — Ceprei

Npoaam vwnu o6mennto Ha YKB-annapatypy

- TpaHcmeep HTX-100 ¢ Realistic, CW/SSB,
28 Mr'y, aBTOMO6WNbHLIR, 25/5 Br,

- ocuymnnorpa® C1-93 (2 kaHana, 25 MlNy),

- reHepavop N'4-44,

- huneTp kBapuesbtid 10,760 MIMu/2,1 kly,

- Anare! Ang *Ypan-84" (HabpaHHeie),

- Ha6ope! “Keapu-35" (unetp 8824 .4 KMy + 2 kBap-

ua)
46001, YkpawHa, r TepHonons, a/s 80
£-mail urSbcj@tr ukrtel net

HyXHbI CxeMbl OTEHECTBEHHBIX U 33PYGEXHbIX KNa-
ByWwHbIX OMM 60  80-x rr TMna Weltmeister, Farfisa
M TN, a Takke OTAENbLHLIG y3nL Ans moburensckoro
KOHCTPyWMpOBaHUs

Monpasus, r beHpepol-7, yn lepueHa, 18,

EnmuadT

£-mail bog-dan@yandex ru

Ay mukpocxemy-kommytatop TA-31066N
(Toshiba) n nHGOpMaumio no ee 3ameHe (aHanory)

Oner

£-mail mailto max@avtograd ru

Wy cxemy pagvonpuemHuka “OkeaH Pr1-286"
61142, r Xapbkos, yn Tumyposues, 298 — 60
Cepreitumnk

Kynnio cxemy MarHutoanekTpodoHa “PoMaHTHka-
220C"
£-mail lehey@narod ru

Npopam axo-penutep ER-210 [OnurensHOCTL 3a-
nucm — 66 cekyHp, 4YAacTOTHbIA OMana3oH —



Kynmo, nPogAM, OBMEHAIO

200 3100 'y WmeloTtcs pasfiMuHble MOAUdUkauun
Opui
E-mail swjz@mail ru

Npoaam kHurn 0 ZX Spectrum A flapueHko, H Po-
AMOHOB “ZX Spectrum anst NonL30BaTerien U Nporpam-
mucTos”, H PoanoHOB “Aganrayust NpOrpamm K cuc-
teme TR-DOS”, ZX-Pesio 1991 (Boin 1 12), cnpasou-
Huk ' CucremHbie nporpammb! Ansg ZX Spectrum 128 K,
CNPaBOYHMK NO CMCTEMHBIM Nporpammam Ans ZX
Spectrum, onucanue OMCKOBONK cucremMsl TR-DOS ans
Komnblotepos ZX Spectrum A TopsauKkuH

E-mail anatoliygor@nm ru

Npoaam tpancusep FT101ZD, namnel [Y-746,
uneTpel HAa 215 KMy (3,0, 1,0, 0,6), 500 KTy H n B,
TpaHsnctopel KT 957, KT960, paamonpmemHuk P250

Hecrtepoeuy, EWENB

Ten 8 - 0212-23-66-03 (Beuepom)

WMy nporpammHoe obecnevenne Kk “CuHresaropy
4acToTbl ANA PAAMOCTaHUMK AnanasoHa 144 146 MIy”
(“Pagnonioburens” N 4/95r C 41) na nio6om HocuTe-
ne, Tpebyercst KOHCYNbTauUs N0 M3MEHEHWIO YCTaHO-
BOYHBIX A@HHbIX NPOrpaMMel M NO YCTPaHEHWIO OLn-
6ok B Cxeme

644031, rOmck, a/s 5553,

MnavuypiH C A, UASMCS

Ten (3812) 34-86-84

Kynmo 31T 8110711 Brnagumup
E-mail gigabyte84@mail ru

Npopato ocyunnorpad C1-68
398046, r fluneux-46, a/s 1341, depopos B K
E-mail amegatech@yandex ru

Npopato VHF-tpaHcueep "Mobira-Nokia” 430 Mlu,
FM, P=15 Br, scaner + packet (2 wr), ycunurens Ha
144 146 My, ¢ Tokyo Hy-Power, model HL-82V, Bce
BUAbI MOAynsiumK, P = 80 Br, packauka ot ~1 B, rabapu-
Tol — 155x185x85, Hanpsxenne — +13,8 B

Ten (812 78) 43907, gHem Gopuc

E-mail ualcce@qsl net

Wy cxemy asrocurianuzauun “SIRIO-777"
E-mall mann@gat esoo ru

Mpopate Icom-T2E (136 174 MMy — npuem/ne-
pepaua, 100 200 My — npuem, 5 Bt) — HoBbIR, C
nByms akkymynstopamu, ocuunnorpac C1-94, yacro-
yomep Y3-57, konmp CANON FC-2 ¢ 31N, KENWOOD
— TM231A (136 174 My — npuem/nepepnava,
100 200 My — npuem) — nouTH HOBbIK, C TO U
cxemamu, UW3DI-2 ¢ Lill, ycunurens Ha 3-x Y50,
CB p/c “MpeanpenTt”, Maunut-M

Kynnio YM (c aBTomarnkoi) or P-140 v P326 unn
M, KB-tpancueep TS urm FT

Ten Br WeknuHo (08751) 5-19-58,

c 18 00 po 22 00

Kynmio P-160M, P-173
Ten (095)-588-7923, (910)-451-7152, HOpuit

Kynnio namny [Y-845 n BakyyMHble nepeknioda-
Tenu

Ten (0642) 340315

E-maill mid@lep Ig ua

Npopam A-25 A-31, MA-41-1, TA-706T, [Y-
68A, NOK-2000, K-114, TMIK-47A, TriA1-2500/50
MonHbI NnepeyeHb Ha cailte www sibcomplect ru

Mpopnaem paavonamnel MA76, MA30 n ap, euon-
KOHbI J1441, NNAT5 v Op, npuGopbl £7-12, K2-42 n
ap, 6nokn, 3UMNL SMV6E,5, SMV11 1 Op, UCTOYHUKK
TECS, TEC13 n gp

Ten (812)431-16-56, (812) 936-75-60,

Conosees C A

£-mail c-sergey64@yandex ru

3akaxy QSL-kaproukn

Kynnio: paguonio6utencsCkylo KapTy Mupa, nHau-
katopbl HDSP-3906, MAN-8910, usmepurenn LC,
akTueHbie nNpobHukn k C1-75, konbua K12x5x5,5
®1500HH, K12x4,5x5,5 ®1500HH, K12 ®1000HM,
naHenb [YA36 C236

Mory npeanoxute ans o6meHa KMN303 KMS05,
KT610 KT330, 3M®bI — 10 wr, kBapy 35 ®N22-410
— 6 wr, K176 E4 n Tn

397570, Boponexckast obn , p-u Bopobueska,

yn 60 ner Oktabps, 48/1, KpacHaHckui A B

Kynnio pauocTaHumio ¢ AanbHOCTbIO CBSI3U He
MeHee 5 KM
211326, Butebekas o6n , Burebekui p-+,

A CokonbHukK, 11, Koxtos B

YueHunua 7-ro knacca ¢ 6n1arogapHoCTbI0 npuMert
8 gap nio6on 6/y komnoloTep

446110, Camapckas o6n , r Yanaesck

yn Bonopapckoro, 5A — 85, WlaBapuHa H

Npopaio Ans Tpancueepa UW3DI KIE, BepHb-
ep, kBapubt ¢ naHenokamu 8, 10 13,5, 15, 16,5,
22, 22,5, 23, 23,5 Mly, ocb AnNs ranertHsIx nepe-
knovarenen 350 mm, KIME v BepHbep “Ypan-84~, na-
Henbku [Y-50 TMNa "crakan” — 8 wr, YKB-cTaHumio ¢
cuHTesaTopom 144 146 MIu, 10 Br, ceteson Bapu-
aHT, pennTepHble KaHanol, B3-38 (HoBbln), KT970A,
KT971A, KT983A, b, B, KP1015M1/12

303200, Poccus, Opnosckas o6, n KpoMmbl,

yn 30 nev Mobenw!, 4,

Buktop, UA3ENB

HauuHalowmin paanonioburesls KYnuT TpaHcueep
nn SSB-paanocTaHumio (MOXHO CaMOaenbHYI0), we-
nareflbHO C AOKyMEeHTauuen

198324, r C -Merepbypr-324, ®BY NBO "E”,

BepHoBCKui A W

WHBanua 2 rp NpoOCKMT npucnate niobbie paano-
petanu, npnbopbl, CXeMbl, CNPaBO4HUKA

423060, TarapcraH, p n Akcy6aeso,

yn 60 net OxTsbps, 8,

MscHukoB A A

Npopato KomnbloTep 486 NO 4acTAM MatepUHC-
kast nnara, npoueccop Intel 486SX25, namsts SIMM
8x1 M6 30pin, myneTukapra HDD/LPT/2xCOM, Bu-
neokapra SVGA 512 K6 Belwrnio nouTon

354024, r Coum, yn Pyueir ne Cumona, 1189,

MNapees M B

-

953-92-02, 953-93-20

YBAXAEMbBIE YATATENU! A

lModnucamscs Ha Hawu XypHans! (uHdekce! 48996, 72370 (2000eas) — ‘Paduomup”, 48924, 71545
(2odoean) — “Paduomup KB u YKB”, 48925, 45995 (20d08as) — “Paduomup Baw komnsiomep’) e
2004 2 moxHO no kamanoegy AzeHmcmea “Pocnevams” unu o kamanogy PO “Bannouma” “fasemes: u
XypHane! Pecrybnuku Benapyce” (pasden “U3darus P@, pacnpocmpaHsieMsie 10 npamsiM 0o2o6opam”)

Kpome mozo, npednpuamus pez2uoHos Poccuu, a makxe 6nuxHezo u dansHez0 3apybexns Mo-
2ym ogpopmume nodnucky yeped OO0 “KopriopamuseHas [Mouna” no menegoxam (095) 953-92-62,

Te, y k020 803HUKNU NpobnemMs: ¢ nOONUCKOU, MO2ym NOyYUms UX U3 pedakyuu Tam Xe MOXHO
3aKa3amb UMEIOLUECS 8 Hanuyuu omoersHble HOMepa XypHanos 3a npedsidywue 20061

MoxHo 3aka3arb cneaylowmue Homepa PacileHku Ha 1 3k3.
fon xypHanos (c y4eToMm nepecsinkm)
PaanonioBuren | L R TkB | (poe vy | (Bon aysy | (cowbmen
1998(4, 5 1—589. 11,12 1 20 700 5
1999(3,9,10, 11 1—6,10,11,12 3,5.6 25 800 5
2000i12—6,8—12 2—8,10—12 4,6.7,9 11,12 25 900 6
2001|2 — 6 1,2,4—6 2—6 30 1000 6
Pagnomip Paanomnp, Paguommp. Mo Poccun u CHIM | Mo Benapycu | Mo Yipanre
Baw komnstotep |KB n YKB (poc. py6) (6en. py6.) | (rpusHbi)
2001|7 — 12 7.9—12 7—12 35 1300 7
20021 — 12 1—12 1—3,5—12 40 1400 8
2003|111 — 6 1—6 1,56 45 1700 9
2003{7 — 12 7—12 7—12 A5 1900 9

Hauwu nnatexHole pekBU3UTLI

- anst xurenen Benapycu —
nonydvarens YN “PAAQ", YHH 190218688

- Anst Xxutenei Poccun u crpar CHI (kpome Benapycn) —

nonyvarens OOO ‘Paguomup Mpecc”, UHH 7729404741, KM 772801001,

p/c 40702810900010000084 8 OO0 KB “Arponpomkpeaut”, ¢-n LieHTpansHbi, r Mockea,
kopp cyer 30101810500000000109, BKUK 044525109

Aanpec 6aHka 125315, r Mocksa, JleHuHrpanckui np-1, Aom 76, kopn 4,

p/c 3012000004882 B ¢h-ne Ne524 ACB “Benapyc6aHk” B r MuHcke kog, 121
Aapec 6anka 220028, r MuHck, yn ®uskynbtypHas, 31
Ha BnaHke no4toBoro nepesoaa HeoGXOQMMO O4EHb YETKO HanUCaTk CBOM NOYTOBLIA UHAEKC, NOMNHLIA
afpec, hamunuio, UMs U oT4eCTBO NonHocTelo B rpade “Onst nMcbma”™ He0BX0AUMO TOYHO nepeuncnuTs,
KaKne KOHKpeTHO HOMepa KaKkoro u3 xypHarnos Bel 3akasoiBaere
Npu onnare yepes Céepbank 3T cBeAeHNst HEOGXOAUMO yKa3aTh a rpacde “Ha3HauyeHne nnarexa”.
Bcst undopmaumnsi no E-mail: rm-sales@radio-mir.com

\ nnwu no ren. B8 i.Muticke (017) 221-01-10, (017) 505-13-65. |

e
BPOCCUN:

e-maill inter@aif ru
B maraaunax paguogeranei “YUN » KN

BOK3ana),
- rMocksa, yn berosas, g 2,

Ha paguopsitkax 8 Mockse
Mutunckom (mecta R4, S8, K52, £50, G56),
LiapUubiHCKOM (MecTo 121)

meTpo "Tynbckas”, mecvo 515-19)

Ha YKPAUHE:

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

\ HesaBucumocTn')

NMPUOBPETEHUE OTAENLHbLIX HOMEPOB XXYPHANOB

B 3A0 “Uurepnpecc — Jkcnpecc” ten B Mockse (095) 208-85-50, 208-67-55,

- r Mocksa, yn Munsiposckoro, A 39 (ct MeTpo “Mpocnekr Mupa” — paguanbHas),
- rMockea, yn UBana ®panko, 4 40, k 1, cTp 2 (nnatd Pabounir nocenok, 15 MuH or Benopycckoro

- rfpocnaens, ya Haxumcona, 12, ten (0852) 27-57-15

B OO0 “TP3HTIKC” 111024 rMocksa, 4-a KabenbHas, 2A (CT MeTpO “ABMaMOTOpHas"), Ten
(095) 258-91-94, 258-91-95 £-mail abook@mall ru, abook@tnbox ru

Ha pagnopsbinkax: "LiapvubiHo” (Mecto 13/A), "MuTnHO™ (psig 1, koHTehHep 17, mecto T-8), B TK
“Casenosckuit” (ct merpo “Casenosckas”, Mecta A4, A5), Ha KHUXHOH spMapke Ha “TynbCko#” (cT

B MuHcke B marasunax “Kuura XXI Bex” np ® CkopuHbl, g 92, ven (017) 264-27-97 (cTmerpo
“Mockosckas”) u “Fno6yc”, yn Bonogapckoro, 4 16, ren (017) 227-30-67 (cv merpo “Mnowans

~
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