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YBAXXAEMbIE YATATEJIN!

Yeaxaemsle untarenm!

TaK noNy4MnoCs, YTO BCTYMMTENBHYIO CTATHIO A M-
Ly HQ ClIeayIOLLIMI fieHb NOCNE MHAYTYPALMM HOBO-
ro MNpeanpenta. MocneaHue HECKONBKO MecaLEs
OKQ3QNMUCh HEPBHBIMU U3-301 YDEZMEPHOM NONUTH-
30umn 0bLecTsa. B BeayLLyx CTpaHaX MMpa cumTa-
€TCA HOPMOHW, YTO NONUTUKOMN MHTEPECYIOTCS BCe-
ro 4% Hacenenus. A KOTAa NONUTUKOM UHTEPECY-
I0TCA BCE, TO 3TO CBUAETENLCTBO TOTO, YTO CTPAHA
6earHas. Korna-to 14 net Hosaa cTponnucs unnio-
31, 4TO CKOPO 30XMBEM HE XYXE, Yem Ha 3anae.
[leMcTBUTENBHO, KOE-KTO 3aXMN COBCEM HEMOXO,
ACXE MUNIMapAepamMn 0630BENNCh, TONKO OC-
TanbHble coBcem obHuwany. M Hapoay 370 Hano-
eno.

[Nepen HOBOW AAMUHUCTPALMEN CTOAT ABE COB-
CEM HEeNpOoCTIE 30Aa4M: OBLEAMHUTL U PA3bEean-
HuTh. OBbEAMHUTL HAPOA BO UMSA CBETIION LENM -
MOAHATb YPOBEHb XM3HW. Pa3beaMHUTL YMHOBHM-
k0B, 6usHec u 6anamntos. Kak rosopsr: "Cyn otaens-
HO, MyX1 OTAENbHO".

Kak-To nonyumn nucsMo ot ogHoro untaTens,
KOTOPOM TOT PACCKA3LIBAET, YTO Y HUX B PANOHE BCe
NPEANPUATHRA CTANM COBCTBEHHOCTBIO MABbI PAOH-
HOW aAMUHUCTPAUMK. ABneHne ana YKpauHbI Tv-
nuuHoe. bynert nu Tako# "kanutanuct” Hanaxu-
BATH MPOM3BOACTBO HA "CBOMX" MPEANPUATUSX, O~
craBwmxca eMy noutn fapom? OTeeT ouesmaeH: He
6ynert. [ng 3Toro HyxHbl gea ycnosus: 1) Gonbluve
uHBeCTUUMK; 2) "knenka B ronose”. [ockonbky Hu
TOTO, HY [IPYTOTO HET, TO BLIXOM, OfH: BbIXATH 13 STHX
NpeanpusTHit BCe, 4TO MOXHO. M BOT npuesxatot
BpUraabl, PEXYT ABTOTEHOM BCE, YTO NONGETCH, Bbl-
KaNbLIBAIOT kKABENU 1 PEnbChl, BCE MAET HA NPOAa-
xy. [oHATHO, 4TO NpeanpusTUE Nocne 3Toro ucye-
3aer. [Npoaykums 3NeKTPOHHOM NPOMBILIIEHHOC-
™ ceituac coctaenset 1% ot yposHs 1991 r. He Ha
4em ee fenaTh, MHOTUE NPEeANPUSTUS CYLLECTBYIOT
TONbKO Ha Bymare.

Mcrounmnkom bnarococtosHmus Ha 3anane asns-
€TCA MENKWI 1 cpefiHmit usHec. [ing cpasHenus, B
Monbwe 2 mnH. GusHecmeros, y Hac scero 100
Thic. MOXeT y HaC niogu He npeanpummunebie? He
cka3an 6bl. Y MEHS €CTb HECKOMbKO 3HAKOMbIX H13-
HecmeHos. OHK PACCKA3LIBAIOT, YTO HE MOTYT CBE-
CTU KOHUb! € koHuamu. "dai" Hanorosow, noxap-
HUKOM, COHIMUACTAHUMM, O TEMNEPb ELLE U YUHOBHM-
kam obLLeCTBA 3aLLMTH Npas notpebutenei. bus-
HEC HQYHETCA TOMBKO TOFAA, KOTAA BECH 3TOT Hec-
npeaen 3aKoHYMTCA. M 3T0 OAHA 13 OCHOBHBIX 30-
LAY HOBOWM BNOCTU.

B cenbckom xo3aiicTae ele xyxe. Y Hac Bcero
10000 depmepos, ans YkpamHbl 3T0 CMEXOTBOPHO
mano. Kak-to 8 "Komcomonsckoit npasae” oauh
POCCMICKMI aKapemMuK pacckaseiBan O noesake
no YkpawHe. Exan oH no wocce 1 ysuaen censHu-
HQ, NPOAAIOLLEro rycen. AKOAEMUK Kynui O4HOTO
rycst v ckasan censHuHy: 'Y Bac Takve xopotume ry-
cu, novemy 6bl Bam He ycTpouTs rycumyio dep-
my2". CensiHun kucno yneibHyncs u ckasan: "Cero-
LHA 5 YCTPOIO bepMy, 30BTPA MPUAET HANIOrOBaS,
a nocnesastpa 6anauts". Jliogn Gyayt ycrpan-
BATb GEPMbI, HO MM HYXHQA MOLLHQAR 3ALLMTA FOCY-
AAPCTBA. M 3TO OAHA M3 OCHOBHbIX 30[AY HOBOJA
BNACTY.

MpeauaeHT 3a581N O XenaHuu PeLnTh BCE 3TH
npobnemsl. HyxHo 306bITh O NONUTUKE U BKNIO-
YMTbCA B CO3MAATENBHYIO PAGOTY MO CO3AAHMIO
npouseTatoLLien YKpauHi.

FnasHbIV pegakTop XypHana
"Inextpuk" O.H. Maprana
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Ot peaakumn. Haiuy uuratenm, HaBEPHOE, TOMHAT, YTO MOA06HAA Tema nogHumanacs B cratse H. lonosuHa “Kak pactenms pe-
ampyioT Ha snexTpoudectso” (“Dnextpux”, 2000, Ne 10, c.10). Ho ram metos 6bin coBepieHHo apyrow.

neanocesHas 06paBoTa CEMEHHOr0 KARTODENA MEKTRIYECKHM TOKOM

B.®. fkosnes. r. Lloctka, Cymckas 06..

Mepen nocesom LenecoobpasHo NpoBecT1 06paBoTKy CEMEHHOTO
MATEPUANA ONPERENeHHbIMU BUAOMM M3TyYEHMS, NO3BOMSIOLMMM OK-
TUBU3MPOBATL BUOXMMUYECKME MPOLECCH B CEMEHAX W, CIEAOBATENb-
HO, MOBLICUTL BCXOXECTb, CKOPOCTb POCTA M CO3PEBAHUS, A TAKXE YPO-
xarHocTs. Hanbonee nHtepecHble pesynbTaTsl Obiny nomyyeHs npy 0b-
paboTke CeMAH Nepes NOCEBOM NEKTPOCTATUYECKMM NONEM, TAMMA-
TY4OMM, CBETOM CONHEYHOro cnektpa u T.4. [1].

Takwe xe pesynsTarsl, Kak U npu 06paboTke kapTodens snekTpuye-
CKMM NONEM, MOXHO MONYYUTb, ECIM NEPEN NOCEBOM Yepes KiyGHu
kapTodens NponyCTuTh anekTpudeckuir Tok. [ns storo Heobxogmmo
cobpaTh BLINPAMMUTEND C BbIXOAHBIM HanpsxeHem 60 B. Dnextpuuec-
KOS CXEMQ BbINPAMMTENS NOKA3AHA HO PUC. 1.

Beinpsamutens cogepxut noHmxaowmii Tparcdopmatop T1, koH-
nercatop C1 u auopheiit moct VD1-VD4. Kongercatop C1 cnysxut
ISl OTPAHKUYEHHS TOKA NPU CITY4YAMHOM 3AMBIKAHWM UrONOK-31EKTPOLOB
1 1 2. Vrnbl-3nekTpoasl UCNomb3yoTc OT PA30BLIX WNPHMLOB, KOTOPLIE
MOAKMIOYEHBI K BLIMPAMUTENIO C MOMOLLbIO TMOKMX MPOBOLOE.

Tpancpopmatop T1 trna TMM235-220-50 wamn TMM261-220-50,
koHpercatop C1 tuna K73-11 unn MBIO-2.

[nst 06pabOTKH 3NEKTPUUECKIMM TOKOM KiTyBeHb KapTodens Hakasbl-
BAKOT HA MUMbI-2NEKTPOALI HO CEKYHAbI. KOK TOJIbKO BO3/€ UMbl NOABNA-
€TCA NEHUCTBIA COK, UMbl OTKIIOYAIOT. <

Ins nposeperus 06paboTkn HENOCPEACTBEHHO HA YYACTKE, rae OT-
CYTCTBYET 3MEKTPHUYECKAA CETb, MOXHO MCMONb30BATH AKKYMYTISTOP HA-
npsxeHrem 12 B ¢ npeobpasosatenem HANpaxeHus, anekTpuyeckas
CXEMO KOTOPOTO NMOKA3AHA HO PUC.2.

Mpeobpasosarens NpeacrasnseT cobOi reHepaTop 3neKTpudec-
kux curHanos Ha Tpanauctope VT 1. Yactoty reHepatopa onpegensior
MHIYKTMBHOCTb Cekumn 2-3 TpaHcdopmatopa T1 1 eMKOCTb KoHaeHCa-
topa C1. HYacrora reneparopa npumepro 300 kl'u. Mepemerroe Ha-
NPSXEHUE NOBILLAETCH OOMOTKOM 3-4 1 Yepes BbINPAMUTENbHBIN 4O
VD1 u kongencatop C2 nopgaetca Ha uriy-3nektpon. Bropyto urny
NOAKTIOYAIOT K “+” UCTOUHMKA.

Hanaxuearue npeobpasosaTens cBOAUTCA TuLb K NOABOPY pesu-
cropa R1, 4ToBbI OH YCTORUMBO PABOTAN W BBIXOAHOE HAMPSKEHHE CO-
crasnano 60 B. Tpanchopmatop T1 HamoTaH Ha konble 13 depputa
2000HH pasmepamu 20x10x5 mm. Obmotka 1-4 cogepxut 50 suTkos
M3B-2-0,25 mm ¢ BbiBORAMM OT 3 M 6 BUTKQ OT HAYANA HOMOTKM.

MpeobpasoBaTEns HANPSXEHNA SKOHOMMUHBIN. ECin npumenmnTs ma-
NOrabapUTHLIA AKKYMYNIATOP, TO €70 MOXHO COBPaTh B yio6HOM 060-

C1 1Mk

[

noyke. ITO NO3BOMNT MCMONB3OBATH NPEOOPA30BATENb /1S BO3-
LEMCTBMA 3NEKTPUYECKUM TOKOM Ha cTebens pactenus. Ecnm,
HAMPYMEP, BO3EMCTBOBATH HO PACCAY NOMMIOPOB, KOTAA WX
poct yxe 20...30 cM, TO MOXHO YBENMUYMTb YPOXAI.

KoneuHo, Takme pesynsTaTh BOAEMCTBIA SMEKTOMUECKMM TO-
KOM HQ pacTenus TpebyioT aanbHedLed nposepku. Vix sdbdek-
TUBHOCTb MW HENPHUIOAHOCTb MOXET BbiTb ONPEAENEHa WHPO-
KnM Kpyrom cagosogos-niobuteneit. Takyio uens u npecneay-
€T 3Ta CTaThA.

Jlnteparypa
1. lerkmr B.M., Muriowmn fO.b. Snextporuka B cenb-
ckom xosswictse. - M.: Snanme, 1981. - C.14-19.

THPHUCTOPHBIN PETyIATOP

[L.A. lyioHos, B.C. Kapayuw, r. CtaxaHos, JlyraHckas 06/1.

B matepuane onucsisaeTca KOHCTPYKuUMA
TDEXPA3HOIO THPUCTOPHOIO PErYISTOPA A
ceresi ¢ Hanpsxernem 380 B, ¢ yacrorosi
50 4. Perynarop MOXHO IpumMeHuTs B CETaX
c nanpsxermnem 36, 220, 660 B, ¢ wactotosi
10 200 [y. Ha ero ocHose HecrnoxHo usro-
TOBUTL OAHOGA3HBIN PErynaTOp, OTIMHAIO-
LLVICA TIETKOCTBIO PErYImMpOBKM 1 CTABWTbHO-
cTbio XapakTepncTuk. B perynatope moryt
MCMONb30BATLCA THPUCTOPS! PASTNYHOIO
KIACCa ¢ HOMUHQIbHbIM Tokom oT 25 go 320

A. Cy1iecTseHHbIM HEAOCTATKOM CXEMbI ABNE-
€TCa ee POMO3AKOCTb.

Hecmortps Ha BypHoe passuTHe cxemo-
TEXHWKM C MCMONb3OBAHMEM COBPEMEHHBIX
MOLLIHBIX BbICOKOBOJbTHbIX TDAH3MCTOPOB U
MORynel, TUPUCTOPHLIE KOHCTPYKLMM NpO-
[OMXQIOT HOXOMMTb NPUMEHEHNE B NPOMBILLI-
NEHHOCTM W BbiTy. DTO 0BYCIOBNEHO HOCTYN-
HOCTBIO KOMMAEKTYIOLMX sl GOMbLIMHCTBA
CAOMOLEATENbHBIX ABTOPOB U He60ﬂbL|JVIX
npeanpuatuit. CeroiHa eLe MOXHO KynuTb

MOLLHbIE THUPUCTOPSI MO BPOCOBOK LieHe
MPAKTUYECKM HO OGOM paamopsitke. Onxa-
KO 30BTPA, MOXET BbITb M HE 3ACITYXEHHO, TH-
PUCTOPHQS TEXHWKA MOCTENEHHO YARET B He-
BbITHE TAK XE, KOK B CBOE BPEMS NPAKTUYE-
CKM YL TYHHETbHBIE [MOLb], NIAMMOBBIE KOH-
CTPYKUMM, TA30BLIE U PTYTHLIE TUPATPOHSI.
Tonbko rypmarbl GyayT “MyprbikaTs” Hog CBO-
MMM SETULLAMM U3 UCKPETHBIX SIEMEHTOB U
MMKPOCXEM C HU3KOM CTEMEHBIO MHTETPALIMK,
OTTOYUBAS CXEMOTEXHHUYECKUE PELLEHHS.

E-mail: electrik@sea.com.ua http://www.ra-publish.com.ua
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SJIEKTPOAIMAPATYPA

Mpeanaraemas KOHCTPYKUMS PErynsSTOpa ansa TPexdasHoM cet
380 B paspaborara 6onee aecstn net Hazan. OH MCnonb3osancs 8
KQ4ecTBe perynMpyemoro BeINPSMUTENS CBAPOYHbIX ANNAPATOB, NNa-
BunbHbIx nedvert CAT u geuraTeneit nocrosHHoro toka. Ha ocHose
QCUHXPOHHOTO [IBUTATENS C COBMELLIEHHbIMM 0OMOTKaMM H.B. fnose-
MM M AQHHOTO TUPUCTOPHOTO PETYIATOPA (QCMHXPOHHBIE ABUIATENM C
coBmelLLEeHHbIM1 0BmoTkamu H.B. Inoserv Guinu onmcans B npeasiay-
LLIMX HOMEPAX XyPHANA “InekTpuk”) Gbin CO3AAH PEryIMpyemblit CHH-
XPOHHBI npuBoa, C 3TM NPMBOAOM U3TOTOBNEH KOHBEHED C PErynu-

T 3

PYEMO CKOPOCTBIO IBMKEHMA IEHTbI 11 Y4QCTKA PYYHOM BLIGOPKM ep-
POCMAMLIMA M3 LUNAKA. Perynatop ycTonumeo paboTaeT co Bcemn Bu-
JIOMM HOrPY30K B LIMPOKOM IMANA30HE MOLWHOCTEN. [lnanasoH pery-
NMPOBAHMA HaNPSXeHKs OT 2 B 10 HOMMHANBHOTO HANPSXEHHS ceTw.
Perynsitop yCTonumBo paboTaeT Npr MAnbIX YIAX OTKPLITHA TUPHCTO-
pos. [pn Ucnonb3oBaHMM TPAHCHOPMATOPOB C PASAHYHBIM NEPBUY-
HbIM HANPSXEHWEM PErYNATOP MOXHO NMPUMEHSITL B CETAX C HANPSXE-
Hnem 36, 220, 660 B, c uactotoi go 200 Iy, Ha ero ocrose Hecrnox-
HO WU3rOTOBMTb OAHO(A3HBIN PErYNSTOP.
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C1, C2- 4000 mcdx40 B, C3 - 4000 mxPx25 B;
DA1 - KPEH8B,;

VD1-VD6 - [1246;

R1, R2* - 100 kOm (noabupatoT noa BTOpHYHOE
HanpsxeHune ceteBoro TpaHcdopmatopa T1-T3).
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JloCTaTOUHO rPOMO3AKOE CXEMOTEXHMYECKOE PELLEHME PEryna-
TOPQ NPUHSITO UCXOAA M3 HOPMUPOBAHHOTO Pasbpoca napame-
TPOB KOMMAEKTYIOLLMX 1 C YHETOM YXYALLIEHMA NAPAMETPOB NONy-
NPOBOAHMKOB W emMKOCTEN B pesynstate “crapenua’. MNpu ero us-
FTOTOBJIEHMM HE HYXXHO |'|Oﬂ,6l/1pOTb SNEMEHTbHI, LOCTATOYHO NpoBe-
PHTb WX HO MCNPABHOCTb (30 MCKIOYEHHEM conpoThaneniit R1 1
R2 6noka TpaHchopmMaTopos, KOTopbiE NOABMPAIOT NoA HANPS-
XeHue TpaHchopmaTopa). 3a cueT GOoPMUPOBAHMS NaYek yn-
POBASIOLLMX MMMYSICOB BOMBLION MOWHOCTH, perynatop obecne-
YMBOET YNPABAEHME MOLLHBIMM TUPUCTOPAMM PASNMYHOTO KIIAC-
Ca € HoMuHambHbIM Tokom oT 25 1o 320 A. Tpu paborte ¢ peak-
TUBHbIMM HATPY3KAMKU, B HEKOTOPBLIX CIy4asX, B CUINOBbIX LLENAX TH-
PMCTOPOB HEOBXOBMMO MPERYCMATPMBATL KOMMEHCALMIO YpE3MEp-
HbIX PEAKTUBHbBIX TOKOB, MPENATCTBYIOLLMX 3ANMUOAHUIO TUPUCTOPOB.
Perynartop npoct 8 HacTporike 1 nosTopeHuu. B cnyuae otcytcr-
BMA SOXKE NPOCTEMALLErO OCUMANOrPada, €ro MOXHO HACTPOMTL C
MOMOLLIO MYSbTUMETPA.

Cxema perynsaropa CoaepxHT LECTb MAEHTUYHbBIX KAOHAMOB Yri-
PABIIEHNA C FEHEPATOPOM MMMYNbCOB (PUC. 1) 1 Brok Tpancdop-
MOTOPOB € BII0KOM MUTAHMS (PUC.2).

MepeueHb snemeHTOB 6710Kd ynpaBneHus:

Pesucropsi: R1 - 33 kOm, CM4-1; R2 - 10 kOm, CI1-1; R3 -
10 kOm, CT14-1; R4 - 22 kOm, MITT-0,25; R5 - 47 kOm, CIM4-1;
Ré,R7,R25,R12-R15- 10 kOm, MITT-0,25; R8 - 15 kOm, MITT-0,25;
R9 - 51 kOm, MITT-0,25; R10 - 6,2 kOm, MITT-0,25; R11 - 24 kOm,
MIT-0,25; R16, R22, R23 - 2 kOm, MITT-0,25; R17 - 560 Om,
MIIT-0,25; R18 - 82 Om, MITT-0,25; R19 - 3,6 kOm, MITT-0,25; R20,
R21 - 4,3 kOm, MITT-0,25; R24 - 150 Om, MINT-0,25; R26, R27--
820 Om, MITT-0,25; R28, R29 - 470 Om, MITT-0,25; R30 - 33 Om,
MIT-0,5; R31, R32 - 13 kOm, MITT-0,25; R33, R34 - 20 «Om,
MINT-0,25; R35 - 12 Om, MITT-0,5; R36 - 100 Om, MIT-0,25.

Konnercaropsi: C1 - 0,33 mk®, K73-9; C2 - 1200 n®; C3 -
0,015 mk®; C4 - 6800 n®; C5-0,1 mxD.

Lnone:VD1-VD4 - K[1521B; VD5, VD6 - KC468A; VD7-VD10 -
KO208T; VD11 - KA220.

Toaraucropsi:VT1,VT2,VT5,VT6 -KT3151; VT3 -KT814; VT4 -
KT815; V17 -KT816; VT8, VT9 - KT1972.

Mukpocxems: DAT-DA4 - KP140Y[1708.

Toarcgopmaropsi: T1-T6 - ceppeurnk Cb23-H2000HM; obmor-
ka |-2X13 sutkos nposonom [3T-200, samerpom 0,4 mm; o6moT-
ka 11-2X13 sutkos nposogom 13T-200, amametpom 0,4 mm.

(lpogonxenne cneayer)

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua
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JAckamentb ckpeImol NPoBOgKU
Ma2HUMHO20 NOnA JeMnl

B cbipom NOABaNbHOM MOMELLEHNMM HEOBXOAMMO ONPERENUTL MECTO
HOXOXAEHMA CKPBITON 3NEKTPOMPOBOAKA. [P UCTBITAHKM Cxembl, paboTa-
IOLLEM MO MPUHLMMY PETUCTPALMM SNEKTPHUYECKOTO NOMS BOKPYT MPOBOA-
HUKQ, Haxopawerocs nog Hanpskeruem [ 1] (Ha exoae - KIM103), sona o6-
HapYyxeHua 6bina cunbHo “paambita” - okono 0,5 m. Mpeanaraeman cxe-
Ma (M. PUCYHOK) NO3BONAET B MOMELLEHMU C OTCHIDEBLUMMM CTEHOMM
OBHAPY>XMTb CKPBITYIO MPOBOKY C TOHHOCTHIO £2 CM OT Hee Ha rybuHe 1o

™.

- UIHGUKaMOp MUKponynbcayul

H.N. Koxonngrko, XepcoHckas 06/1.

FEHHbIX 30HAX. 3AECH YENOBEYECKME KOHCTPYKLMK PA3PYLLCIOTCS.
Hanpwmep, Ha nopore & 31om mecte scerna Gyaet ama. [ocne kanvrans-
HOTO PEMOHTQ AOPOTW OHA NOSBNAETCA HA 5-7-1 FOf BCErAA HO OBHOM U
TOM Xe MecTe. Bpema noseneHms nynscaumii ToyaHo ¢ dem-nmbo ceasaTs.
Heobxommo B TeueHHe HecKonbkWx HEENb PA3 HA AEHb NPOBEPATH MO~
[03PUTENLHOE MECTO. 3amMepbl MPOBOAMANCH Y NoBepxHOCTH 3emn. C
YAQNEHMEM OT NOBEPXHOCTM 3eMmut (5-9-i1 3TAX) MUKPONYNbCALMM, BEPO-
ATHO, YMEHBLLICIOTCS.
Lns perctpaumn mukponynscaumit

[+ 1 100mK x 128 R6 10« : 9B OCb KATYLLKM ATHYMKA AOSKHA BbiTb OpH-

el — | c12 L EHTMPOBAHA MO MEPUAMAHY, T.€. B HA-

R{* 4';9 R21|\§ 200MK X 1253: MPOBNEHUM CEBEP-HOT. EW OCb KQTYLL-

270K[ /K HL1 ku passepHyTs Ha 90°, 1o ceeTommon
C8,C9 AN307 NPEKPATUT MUTAT.

€303 S R L st

““ UL D2\ 820 T 4\&; ponynbcaumu 8 LloHeLKom pervore, rae

L1 co R11T b—JVDt KT20595 R15* 4,7 MHOTO nogaemHsix nycrot. bonee no-

T 0,15u 51k *—I___J—@ IPOBHO O MUKPOMYMLCALASX MATHUTHO-

_L [c10 rO NoNs 3eMMM MOXHO NPOUUTATH B [2].

E:?]_ D,OSME- L VT6 B kauectse karywku gatumka L1 mc-

et KT2096 MOMb30BAHA 0BMOTKA TENedOHHOO pe-

N Ri3 |01k ne PMH conpotvenetvem 12 kOm, co-

[] 23006 25Bx0,15 croswas u3 46000 suTkoB NpoBoaa

M13J1-0,06. Bmecto Hee MoxHO npume-

+ HUTb ApyTve GIM3KME MO HOMOTOUHBIM

C6,C7,C9 50Mk x 12B

[NprBop percTpupyeT NEpEMEHHOE MATHUTHOE NoNe NPOBOAHMKA, MO
KOTOPOMY TEYET 3MIEKTPHUUYECKMH TOK. [10STOMY MK MOMCKE K KOHLOM 31ie-
KTPONMMHMM 0BA3ATENBHO JOMKHA ObiTh MOAKTIOYEHA HATPY3KA (Namna
100 B).

MNepemerHoe markutHoe none yactotor 50 My HasoguT B KaTyLke
narunka L1 Hanpsxenve, kotopoe yeunveaetcs yaunmtenem HY Ha Tpak-
auctopax VT1-VT4 u sbinpsmnsetca anonomn VD 1, VD2, Hepes pesuctop
R12 nogoerca Hanpsixerme, NPUOTKPLIBAIOLLEE AMOAL! AETEKTOPA, YTO
YBENMUNBOET YyBCTBUTENLHOCTL YCTPOMCTBAL. BoinpamneHHoe otpuuarens-
HOE HaMPSXeHKMe NOCTynaeT Ha 6a3y cocraerHoro Tparamctopa V15, VT6
KITIOYEBOTO KACKGAA 1 OTKPBIBAET ero. [pu 3tom 3aropaetcs ceeToanon,
HL1. Kackag Ha tpaHaucTope VT7 no3sonseT B KauecTse MHAMKATOPA
MCMOMb30BATH NAMMY HAKANMBAHMS. [ 1K PETUCTPALIMM MUKDPONYbCALWH
MQrHUTHOTO MONA CBETOAMOA BCTIbIXMBAET C YACTOTOM | pa3 B CeKyHay.

To, uto NP1BOP MMEET CNOCOBHOCTL PEAMMPOBATL HA MAKPOMYNCOLMH,
OBHAPYXMIW CIY4aHO. DTO NPOMUCXOAMNO He BCerna 1 He seaae. [pea-
MOMNOXHUTENBHO PETUCTPOLMS MUKPOMMNYTLCOB MPOUCXOAMT B reonaro-

LOHHbIM OBMOTKM Pene W1 HaMOTaTb

camocTosTensHo. [ns 3Toro Kpyrmbii
GEPPUTOBBINM CTEPXEHD OT MOTHUTHON OHTEHHBI MPUEMHUKA 3COKUMAIOT B
LPEnb M HAMATBIBAIOT OGMOTKY COMPOTHBAEHHEM 0KONMO 7 KOM NPOBOROM
M311-0,08..0,1. Tpanaucrop VT2 nomkeH MmeTs MUHUMANbHBIM 0BpaT-
HbIl TOK konnexktopHoro nepexoad; VT1 - nioBoi HU3KOUACTOTHBIN Mano-
wymsawmit. Peauctop R12 sbiBrpaioT Takok BenrumHsl, YTobbl He Bbino
CBEYEHMs CBETOAMOAA NPM OTCYTCTBIMM curHana. Kackag Ha TpaHamucTope
VT7 ycranasnmeats He obsasatentHo. Pesncropom R2 perynupyiot vyscT-
BMTEMbHOCTb YCTPOMCTBA.

Jlureparypa
1. MNasnos J1. Kak obHapyxuts ckpsityio nposoaky,//Paano. - 1981. -
Ned. - C54.

2 Mukponynscaupm marrmtHoro nons Semmm//Paano. - 1962. - Ne2. -
5.

3. [puropos M. “"Heprsie” n “6envie” narra pagronprema,//Paguonio-
butens. - 1993 - Neb. - C.40.

Pene-perynsrop ans 6-8onbToBOrO
000PYA0BAHNA MOTOLMKNG

C.b. Koba, [lontasckas 0671

B [1] Ha ¢.34 npueener snexTpoHHbIit 6n1ok ans astoniobuTens. Bass
30 06pa3sel 13 3Toro BIIOKA perne-perynaTop, ABTOP M3rOTOBMA pene-pe-
rYASTOP A1st 6-BONBTOBOIO 31EKTPOOOOPYAOBAHNSA MOTOLMKIA (CM. PU=

cyHOK). [lon [13 v tparamcrop T2 ycranasnmeatoT Ha papmatopax. [ Tou
YCTQHOBKE HQ MOTOLMKI BMECTO LUTATHOTO 3TOTO PENe-perynaropa us-
MEHAETCA NoAKNoYeHHe 0BMOTKM BO3BYxaeHHa. Bbisoa, noakmoueHHbIi
k croike “LL” reneparopa, noakmodaiot k “macce”, a biBops 06MOTKH
BO3BYXEHMA, NOAKIIOYEHHbIN K CTOMKe “9”, noakmouatoT k ctorke “LLI".

Wcnbiranme pene npoxoguno Ha motoukie MX-HO-3 ¢ rereparopom
[36M8 1 nokazano otnmuHble pesynsTaTsl. B otnume ot koHTakTopHO-
ro pene-perynstopa, MPaKTMYECKM HE3ABUCUMO OT YUCIA 0BGOPOTOB
[BMFQTENS W HArPY3KH, SMEKTPOHHOE pene-perynsatop noaiepXmeaet
Hanpsxerue rerepartop 7,2+0,2 B, kak u nonaraetcs anst 6-sonstoso-
ro aKKYMynaTOpa.

- o
R3 | A3 :
T2 L :
cs| ca!
i
]
_________ ]
51
R1-160 Om 'lllll
R2-110 Om C5-1 mxk®x50 B 12 - KC133A
R3-470 Om T1-KT3157 [03-1214
C1-0,6 mk®x50 B T2 -KT818l b1-3MTP10
C2-C4-100Mk®Px25B [11-KC147A [1-T36M8

Jluteparypa
1. boprosonokos 3.1, @ponos B.B. Pagnomobutensckme cxe-
mbi. - K.: Texrmka, 1982, - 383 c.
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Mckamenu cKpbimol NPOBOgGKU

A.f0. Caynos. r. Kues

Nepen Tem kak BCkpbIBATH 10 W AONOUTH CTEHY, YOEAUTECH B TOM, YTO
B BbIOPAHHOM BAMH MECTE HET CKPAITOM SIEKTDONPOBOLIKM, CHUIIOBOTO KQ-
6ens wm apmaTypsl. Hro6bl M36eXaTh HEMPUATHOCTEN MCIONB3YIOT YCTPOH-
CTBQ, UMEHYEMBIE HCKATENSMM (RETEKTOPAMM) CKDBITON MPOBOAKK. ST Npo-
cTbie MEHbOPsI TOMOTYT BaM 06€301acuTs Cebs OT IOPAXEHUS SNEKTPNYe-
CKIM TOKOM 1 06HAPYxuTs 06pbiB Mposoaa. Omicanmne HEKOTOPbIX M3
HuxX ometueHo Ha castax hito;//shems.hi.ru u hito.//qrx.narod.ru.

MpocToi uckarenb CKPbITOH NPOBOAKN

[Mpocreitwas cxema Takoro ycTpoicTaa nokasaHa Ha pue. 1. Ero npuk-
LMN AENACTBUS OCHOBAH HA CBOWCTBE MOMIEBOrO TPAH3UCTOPA U3MEHSTH
CBOE COMPOTHBNEHWE NOA AEHCTBUEM HOBOAOK HQ BLIBOAE 30TBOPA. TpaH-
ancrop VT1 tna KIM103, KM303 ¢ niobbim GykseHHsIM MHaekcom y nocnes-
HEro BbIBOZ KOPMYCA COBAMHSIOT C BbIBOAOM 3aTBOPA). Tenedor BF1 sbico-
koomsii, conpotusnernem 1600...2200 Om. MonspHocTs nogknioyeHus
6atapen nutanmns GB1 ponu He urpaer.

IMpu noucke KOPNYCOM TPAH3MCTOPA BOAAT No cTeHe. o Makcumars-
HOM rpomKoCTH 3ByKa wactoToi 50 My [ecnm 310 snexTponposoaka) unm pa-
LMONEPERaUy (PABUOTPAHCIALMOHHAS CETh) ONPEAENIIOT MECTO NPOKNAL-
KW MPOBOLOB. VIHIMKATOPOM MOXET CIYXWTb HE TOMBKO rONIOBHON TenedoH,
HO W OMMETP (Ha puC. 1 NOKAZAH LUTPHUXOBLIMM IMHUAMM) MM MyNBTUMETP,
BKIIOHYEHHbIN B 3TOT pexum paboTsl. Mictounmk nutanus GB1 v tenedor BF1
B 3TOM CNy4ae HE HYXHbl.

WUckaTtenb ckpbiTOi NPOBOAKM HA TPAH3UCTOPAX

Mpubop Ha TPaH3MCTOPAX (PUEC.2) MeET Gonee BLICOKYIO HYBCTBUTEMb-
HOCTb, Yem NpeasiayLLas cxema. Ecnu snektpuueckoro nong 8 3oHe aHTeH-
Horo wyna WAT et nnbo nckaTens HaXoaMTCa AANEKO OT CETEBbIX NPO-
80108, TpaHauctop VT2 otkpbiT, mynsTuenbpatop Ha VT1, VT3 He pabo-
Taer, ceetogunos HL1 norawen.

[Mpu NPUBNMKEHUM AHTEHHOTO LLYNA K NPOBOAHMKY C TOKOM IMBO K ce-
TEBOMY NPoBOdYy TPaHaucTop VT2 30KpoeTcs, WyHTMpoBaHWE 6A30BOM
uenu TpanHamuctopa VT3 npekpatutcs, u mynstuemnbpatop sopaboTaer.
Hauwet cnbixueaTs caetommon. [epemelnas aHTeHHbIi wyn 86nm3m cTe-
Hbl, HETPYAHO NPOCHEANTL 30 PACTIONOXEHUEM B HEM CETEBbIX NPOBOMOB.

KoHcrpykumsa n getanm. Tpansucrop VT2 nio6oi us cepun KIM103,
a 6unonapHsie - niobuie 13 cepun KT3102, KT315. Peaucrops Tunos MJTT-
0,125, C2-23-0,125, konpercaropsi Tuna K50-35 unmn apyrue manoraba-
puTHble, ceeToamon no6oi ua cepun AJ1307, uctoummk nutamms - 6atapes
“KopyHa” nubo akkymynstopHas 6atapes Hanpsxeruem 6...9 B.

Kopnyc nckarens - HeGonbluas nnactukosas kopobouka. B ee sepxHeit
4QCTH KPENAT NAATY, B HUXHENM 4aCTv pacnonaraioT 6atapeio nutanma. K
6OKOBOW CTEHKE MPUKPEMASIOT BLIKIIOYATENb W CBETOAMOA, O K BEPXHEN CTEH-
ke - aHTenHsli wyn. LLlyn npeacrasnser coboi koHuyeckuit nnactmacco-
BbIM KOMMAYOK, BHYTPY KOTOPOTO HOXOAMTC METOMIMYECKHH CTEPXEHD C
pe3bboit. CTepxeHb KpensaT K KOpMnyCy raikamm, U3HYTPH KOPRYCa Haae-
BAIOT HO CTEPXEHb METATIMYECKUH NIENECTOK, KOTOPbIM COBAMHSIOT TMOKUM
MOHTOXHBIM NPOBOAHMKOM C pe3uctopom R1 Ha nnate.

AHTEHHBI LN MOXET BbITb UHOM KOHCTPYKLMM, HAMPUMED B BMAE NET-
1M U3 OTPE3KA TONCTONO (5 MM) BEICOKOBONBTHOTO NPOBOAQ, HCTONb3YEMO-
ro 8 Tenesnsope. [Jnmra otpeska 80...100 mm. Konup netan nponyckaiot
4epes OTBEPCTUA B BEPXHEM OTCEKE KOPMYCA U NPUNAMBAIOT K COOTBETCT-
BYIOLLIEM TOUKE MNATHI.

Kenaemyio 4aCTOTY BCMbILLEK CBETOAMOAA MOXHO YCTAHOBHTL MOAGO-
pom pesuctopos R3, R5 nnbo kornaercatopos C1, C2, BpemeHHo oTkmio-
uue oT peancTopos R3 1 R4 suiBog McTOKa Nonesoro TpaHsucTopa.

WUckarenb ckpbITOi NPOBOAKM HU TPUH3UCTOPAX PA3HOM CTPYK=
Typbl

MckaTens ¢ MeHbLIMM KONMYECTBOM AeTanei MOXET BbiTb COBPAH C 1C-
NOMb30BAHMEM BUMONSPHLIX TPAH3UCTOPOB PA3HOM CTPYKTYPH (PUC.3).
Monesoi Tpananctop (VT2), kak 1 B NpeabiyLei cxeme, ynpasnaeT pabo-
TOM reHepaTopa Npu nonagaHum aHtexHoro wyna WA s anextpuyeckoe
none CeTeBoro NPOBOAQ.

Beranu. C1-5..10 m®; VT1 - KT209 mnm KT361 ¢ niobbimmn Bykeen-
Hbimu mHaekcamu; VT2 - KIM103 ¢ niobbim BykeenHbim nHaekcom; VT3 -
KT315, KT503, KT3102 ¢ niobbimn 6ykeeHHbiMM uHpekcamm; R1 - 51
kOm...1,2 MOm; R2 - 150...560 Om. AHTEHHG M3 MEAHOM NPOBONOKM ANU-
ot 80...100 mm.

WUckarensb ckpbiToi NpoBOAKU (MHAUKATOP NEPEMEHHOTO 3ne-
KTpuyeckoro nons) Ha UMC

B kauectse ynpaensemoro reHeparopa umMnymsCoB NPUMEHEH reHepa-
Top Ha mukpocxeme K122TJ11. Harpyskoit reHepatopa ans MHAMKQLMM 8-
NSOTCSH BLICOKOOMHbIE ronosHble Tenedorsl Tvna TOH-1 (TOH-2) ¢ co-

npotvenerrem 1600 Om (puc.4).

[Py HONMYKM BHELLHErO NEPEMEHHOTO 3NEKTPUYECKOTO MOMs CUrHA,
HOBOAWMBIN HO QHTEHHY, nocTynaeT Ha 3ateop VT1, uTo Bei3biBOET MOaY-
NAUMIO CONPOTUBNEHMS €0 KaHana. B utore naneHme HanpsaxeHus Ha ae-
nutene RTVT1 usmeHsercs, 4o BbI3bIBOET NOABAEHWE TEHEPALMM C U3ME-
HAIOLLLEMCS YACTOTOM.

YyBCTBUTENbHBI MHAUKATOP CKPLITOH MPOBOAKM HO MUKPO-
cxemax

MMprbOp COCTOMT M3 ABYX Y3TNIOB: YCUIUTENS HANPSKEHMUS NEPEMEHHO-

; L
- : BF1
KMosA | . sB1
— = Q) B}
' GB1 -
¢ 15-45B L
i T+

VT SB1 j_a-
KT3155 GB1 —
WA1 9B —
t R1
1M
[‘] 10k 9B _Tj_
V T1 -KM1M03NM; V T2, V T3 - KT3156
DA1
K122TM
R* [] 5 [] BAt
WA1 f-,ZOK
— _L
T r3
c1
390
vT1 0,01 1
Kn103r ]—_L
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SA1
WA1 — ' . -~ +
a3 R4 160k ...J_ c1 L+ xews 12001 \93
om || | DavkPrsovarzos| T 470ne o1y XeWB 7l
3[ o € 1[& por” L/
A1 1k Coll 7 R6 3 Xt
b 7 1k
R2 22K RS R7 82k DDA
"or U7 esok // K561TMN1
uyecTaaT * Es—:)—n,n
Ra (():%33 BF1 3M-5
100k HL1 ANao7 I -
puc.5 |
.
— 1 O
h N R TR R4 9. 128
10k 51K Cs
51k 200k DA DA2 AT =
. K140Y[I6A K140Y716A 6 6B
, _
T al: 2> | B—= °
47MK c3 2 ] 3 M 240
168 = B U .
4700 y U
B1
] — RS HU
c | — 1M AN3076 6@
01T = C4
4700

na K50-35. AntenHon WAT cryxut
nnowaaka Gonbr Ha nnare pas-
mepamu npumepHo 55x12 mm.
Morrtaxryio nnarty pacnonarator
B KOPMYCE 13 AM3NIEKTPUIECKOTO Ma-
TEpUana Tak, 4Tobbl QHTEHHA OKa-
30N0Cb B FONOBHON 4ACTH M Bbina
MOKCMMQTTBHO YAQEHA OT PYKU One-
patopa. Hauanshyio uyscteutens-
HOCTb NPUOOPA YCTAHABAMBAIOT
NOACTPOEYHLIM pe3ncTopom R2.
WHpgukatop marHutHoro no-
ns - ReTeKTop CKPLITOH Npo-
BOAKM
Bokpyr npogoaHukos, no koto-
PbIM MPOTEKAET NEPEMEHHBIA TOK,
CO3A0ETCSH HE TOMBKO NEPEMEHHOE
3NEKTPMYECKOE MONE, HO U Nepe-
MEHHOE MarHuTHOE none. MNosTomy
st OGHAPYXEHMS CKPLITOM MPOBOA-
KM MOXHO PerMcTpupoBaTL nepe-
MEHHOE MATHUTHOE rone.
MHankaTop mariutHoro nons
(PMC.6) conepX T AATUMK MATHUTHO-
ro nong B1, ycunurens nepemerHo-
ro Toka Ha OY DAT 1 komnaparop
Hanpsxerus Ha OY DA2. Ecm par-
4K PACMONOXEH BHE MATHUTHOTO
nons, TO AMANUTYAA HANPSXEHHs
na seixone OY DA2 mana, v Ha Bbi-
xope komnaparopa byaet nocro-
AHHOE Hanpsxerune okono 1 B. MNMo-
s1omy ceetogmon HL1 He ceeTutcs.
Koraa patumk npubanxaioT k npo-
BOLHMKY C TOKOM, HQ BbIXOAE YCH-
nutens DA nossnsetcs nepemer-

s L re L Ro S‘i "1 HL1 KUMMO1B-1K
]100K M | 3ok ' 50,033 C6 1500
DA1 R15 H ”
K140Y01208 | 510 D1.1
241 = oy ls 92 11
RE— — L
3 4 2 6
R6 8 R16
] 47k —] — BAt
1 RIO R13 910k 100k
200k 36 D1 K561J1E5
c3 R11 160k (2-5 e
— B
0,022 1| npoeon 0,12-0,15
DA2 S1 Ha PeppuToBOM
K140Y[1208 ctepkHe 500HH
) 2 [ > ? ) nwame‘rp;omgoo MM
| R4 ANVHON - MM
3 4 R17
v 8 510 _l+ GB
ﬂﬂ — 6.9B
R12 R14 T-
HL2
200!
K Q 680« KUMMO1B-1K
L

ro Toka Ha DA v renepatopa konebarmit 3sykosoi yactotsl Ha DD 1.1
(puc.5). Mpu pacnonoxernn anterHs WAT 86nauan ot TokoHecylwero
NPOBOAA HOBOAKA NMPOMBILINEHHOM YacToThl ycunueaetcs DAT, B pesynb-
Tare yero saxuraercs ceetognog HL1. D1o xe sbixogHOe HanpsaxeHue
DA1, nynbcupytowee ¢ yactoton 50 lu, sanyckaet reHepaTop 38yKOBOJ

4ACTOThI.

Mcrounnkom nutanna moxet 6bitb akkymynatop 70-0,125, 6arapen

“Kpora” unu “KopyHa” uam aHanormyHeie 3apybexHoro npoussoacTea.

KoHctpykuusa u peranu. Bece nocrosHHbie pesuctops Tuna MITT-
0,125, noacrpoennbiit pesuctop R2 tvna CM3-38b, konaercarop C1 -

HOE HanpaxeHne, LOCTATOYHOE AN NEPEKTI0YEeHNIF KOMNapaTopa.

Ha ebixosie koMnapaTopa nosBRAKOTCA MMNYTLChI HANPSKEHHS, 1 CBETO-
anon HLT ceeutca. Konpencarop C2 smecte ¢ B1 obpasyer koHTyp, Ho-
CTPOEHHbIF HA YaCTOTY CETU. HyBCTBUTENLHOCTb MHAMKATOPA MOXHO Pery-
NMPOBATH NEPEMEHHBIM pe3ncTopom R3.

KoHcrpykums u getanu. [outv ce setani npubopa pasmeLLeHsl Ha

NeYaTHOM MNaTe U3 OAHOCTOPOHHETO GONBIUPOBAHHOTO CTEKIOTEKCTO-

MTA TONWWHOM 1 MM. [naTy NOMELLIOT B OTAENbHbIA METANIMYECKMIA IK-

PaHMpyioLLmi GyTrsp. Pasmepsl niaTsl BoIGPAHD TAK, 4TOBbI € MOXHO Obi-
NO CMOHTMPOBATL B MPAMOYTOSbHLIX METANMMYECKMX OOOMMAX OT OTPO-
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YHuBepcanbHbIi Npu-
60p: MHAMKATOP CKPbI-

S$1 |

W1
R4

20k

R3
30k

[

VT2

)

VT

R1
5,6M

]

o #  toif npoBoAKY - MeTan-
JIoucKdartesb

Mpubop cocTouT U3 asyx
HE30BMCHMBIX YCTPOMCTB: Me-
TANNOWUCKATENS U MHAMKATO-
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6otaslwmx 6atapeit “Kpora” unm “KopyHa”. K dytnapy wHankatopa npu-
KPENNSAIOT LUy, HA KOHLLE KOTOPOTO MOHTUPYIOT fATYMK MATHUTHOTO NONS.

B kauectse aarumka Bl MOXHO MCNOmb30BATH TOTOBYIO YHUBEPCONb-
HYIO FONIOBKY OT KOCCETHOTO MATHUTOGOHA MM MNeiepa, B TOM Y1cne oT-
paborasiyio coi cpok. CoeamHsioT AATUMK C NNATON SKPAHUPOBAHHbIM
NPOBOAOM.

B npubope, kpome ykasaHHsIx Ha cxeme, MoxHO npumernTs MMC Tu-
na K140Y[6b, K140YO7A, K140Y[176; ceetomnon tvna AJ1307 AM-
AJI307KM, ANI316A, AJ1316B, ANT341A-AJTI341E, ANN360A, ANT360B. Pe-
aucrop R2 una CMNO wnm CI14-1, octanshbie - C2-23, MITT; koHgeHcaTo-
pbi unoe K50-35, K53-1, K52-1, KM, KINC.

Hanaxusanue ceoantcs k Hactporike kontypa B1C2 Ha wactoty cetn.
KoHaeHcaTop MOXeT BbiTb COCTABAEH M3 HECKONMbKMX KOHAEHCATOPOB,
BKIIOYEHHBIX NAPAnNensHO. KOHTYP MOXHO He HOCTPAWBATS, UCKITIOUME 13
cxembl C2, HO MK 3TOM YyBCTBUTENBHOCTb MHAMKATOPA GYAET MEHbLIE B 8-
Tpu pasa. [utats ycrporcteo moxHo ot 6atapeit “KopyHa”, akkymynsaTto-
pa tna 7[-0,125 wnu apyroro uctounuka Hanpsikeuem 9...12 B.

nopore reHepaLiy, KOTOPbIM
KOHTPONMPYETCS BbIKNIOYE-
Huem ceetogmona HL1 v renepatopa neprogmueckoro curHana. [Mpu no-
nopaHWK 8 none uHaykteHoctv L1 /L2 meTannuueckoro npeameta rerepa-
ums cpuisaetcs, komnapatop DAT nepexniouaeTcs 8 Nonoxexue, npu ko-
TOpOM 3aropaetca caetopnog HL1,  Ha nbesokepammieckuit uanydatens
NOAAETCH HANPSAXEHNE BO3OYXAEHHS.

Pesncropom R2 ycTaHaBNMBAIOT MOPOT reHepaLmm Npu cpeaHem noso-
XEHWM IBUXKQ NoTeHuMomeTpa Ré.

WhavmkaTtop ckpbitoi nposogku uinonHe Ha DA2. Hasoaka npomiw-
nennoit yactotel 50 Ty BocnpuHmaertcs antenron WA2, yeunusaetcst
yaeunutenem DA2, u nepeksiodaet ¢ 3oi yactoTor ceetoamog HL2.

KoHcrpykums u peranu. Karywka LT copepsxur 60 Butkos, o katyw-
ka L2 - 5 sutkos nposopa [M3B-2 guamerpom 0,12...0,16 mm. Katywikm Ha-
MmoTaHsl Ha depprToBom crepxHe Tuna 600HH anamerpom 10 mm u gn-
Hoit 50...60 mm.

KoHCTpyKTHUBHO NPHGOP BEINONHEH B KOPMYCE, CNASHHOM M3 GOMLIUPO-
BAHHOTO CTEKIIOTEKCTONUTA W OKPALLEHHOM HUTPOIMAbIO. [TpuemHsle aH-
terHs WAT n WA2 onxHsl GbITb MOKCUMASIBHO YAQNEHb! OT PyKM Onepa-
TOPA M HOXORMTBCS B FONOBHOM YacTv npubopa. Criegyet 06paTHTL BHM-
MOHME HQ TO, YTO YACTb KOPMYCA, B KOTOPO#M HOXOASTC AHTEHHI, HE JOMX-
HO MMETb BHYTPEHHero nokpbitus donsron. SB1 nepekmiouaet pexmmbl
paboThl, BkmoyaTens nutaxmus SB2 cosmeluen R6. B kauectse uctouHmka
NUTaHUsS NpumeHeHa 6atapes Tuna “KopyHa”.

MpucnocobneHune ansg o6HAPYXXeHUs O6PLIBA CKPBITOM dne-
KTPONpPOBOAKMN

[MpucnocobaeHme MUTAETCS OT ABTOHOMHOMO UCTOYHUKA HAMPSKEHUEM
9 B, 3aknioueHo B anomuHmessbiit kopnyc pasmepamu 80x38x27 mm
(puc.8). MpuHunn paboTsl npucnocobneqns cneaytowmit. Ha oanH u3
MPOBOAOB TECTUPYEMOTO KOGENS NOJAETCA NepeMEHHOe HanpsixeHue 12
B ot nonmxatowero tpaxcdopmaropa. OctanbHbie NpoBOAA 303eMAKIOT.
MMpucnocobnerme BKMIOYAIOT M NEPEMELLAIOT NAPANENLHO NOBEPXHOCTH
cTeHbl Ha paccTostiim 5...40 mm. B mectax 0BpbiBa v OKOHYAHMS NPOBO-
A0 MHIMKaTOp npucnocobnenms racker. Mpucnocobnerie MoxeT BbiTs Tak-
XE UCTIONB3OBAHO A1t OBHAPYXEHMSA NOBPEXAEHMH XnN B TMOKMX NEPEHOC-
HbIX 1 LLINAHTOBbIX Kabensx.

Mpocroit uckarennb ckpbiToi npoBoakmM Ha uudpposoi UMC

DnekTprYeckas Cxema yCTPOMCTBA NOKA3aHa Ha pPuUc.9. Peancrop R1
HyxeH ana sawmtel IMC K561J1A7 ot cratndeckoro anextpuyectsa. Au-
TEHHOMN ABNAETCA KYCOK OBBLIYHOrO MEAHOTO MPOBOAC MOOOM TOMLMHI.
[nagHoe, 4Tobbl OH HE NPOrMBANCs NOg COBCTBEHHbIM BECOM, T.€. Bbin fO-
CTATOYHO XECTKMM. [INMHO GHTEHHbI ONpeaenseT YyBCTBUTENbHOCTb YCTPOM-
crea. Hanbonee ontumansHoii sensetca sennumHa 5...15 em. Mpu npubnu-
KEHWM QHTEHHI K 3NEKTPOMPOBOAKE AETEKTOP U3LAET XAPAKTEPHBIM TPECK.

C NOMOLLIBIO TAKOTO YCTPOHCTBA 04eHb YAOBHO ONPERensTs MECTONONO-
KEHME NEePEropeBLUE NIAMNbI B EI04HON rMpnaHae (Bo3ne Hee Tpeck npe-
kpawaetcs).

WUckarenb ckpbITOl NPOBOAKM - OXPAHHOE YCTPOWCTBO

Ha pme. 10 nokasaHa 3nekTpryeckas Cxema AeTEKTOPA CKPLITOM Npo-
BOAKM, MMEIOLLETO 3BYKOBYIO M CBETOBYIO MHAnkaumio. ConpoTusneHme
pesuctopa R1 ponxHo 6biTk He meree 50 MOMm.

Y6pas 13 cxemsl peauctop R1, nonyunm ycTpoicTso, peampytoLlee Ha
W3MEHEHWE CTOTUYECKOTO NOTEHLMONA B OKPYXQIOLLEM MPOCTPAHCTBE.
[Ina storo antenny WAT penatot gavron 50...100 em, ucnonssys nio6oi
nposog. [Mocne Takoi fOPABGOTKH YCTPOHCTBO PEATMPYET HA ABMKEHME Ye-
noseyeckoro Tena. MNonoxXus TAKoe YCTPORCTBO B CyMKY, MOMY4MM GBTOHOM-
HOE OXPAHHOE YCTPOWMCTBO, BLAQIOLLEE CBETOBLIE W 3BYKOBbIE CUTHAbI, EC-
1M C CYMKOM MW OKOIO HEE MPOUCXOAST KOKME-TTMOO MAHUNYNALMM.
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J CAMBIX MPOCTBIX CTAOMAN3ATOPUX HANPSKEHUS

(Oxoryarme. Hauano em. 8 3 1/2005)

Paccmotpum napannensroe sknioderme asyx IRFZ48N (pumc.6). Lat-
yuk Toka R3 B cxeme puc.3 LomkeH MMeTh B 4BA PO3Q BOMbLIYIO MOLL-
HOCTb, YEM B CXEME PUC.6. DT MOLLHbIE PE3UCTOPLI M3TOTABAMBANMCH
W3 OTPE3KOB TONCTOrO HUXPOMOBOTO NPOBOAA AMAMETPOM OKomo 1,5
MM 1 nororHbim conpoTusnermem 0,0062 Om/cm. B Tex cnyuasx, kor-
0 6OMbLUKE TOKK B HATPY3KE HE HYXHbI, CONPOTUMBAEHKE AaT4MKa R3 B
CXeme prC.3 YBENMUMBAIM, CHUKAS BENWUYMHY TOKA KOPOTKOTO 30MbIKA-
HUs (He 306bIBAITE, 4TO NPY 3TOM PACTET BbixoaHoe conpoTtuenerne CH).

Benmunra Usx=20 B MUHUMONbHAS 151 MOKCUMABHOTO TOKA B HAPY3-
ke. CH pabotocnocoben, koraa Hanpsxerme Ha sarsope [T npesb-
LLIOET BLIXOAHOE HOMPSXKEHWE HA BENUUMHY NOPOroBOro Hanpsixerus [T,
Ecrm ymeHbwimnTh BxoaHoe Hanpsaxerue, To crabunmutpor VD1 otkio-
untes u 1T sakpoercs. INo 31o# npuunHeH Hepeako ctabunurpon VD1
3QNUTHLIBAIK OT OTAESLHOTO MATIOMOLLHOTO BLIMPSIMUTENS, O €CIIW OTCYT-
CTBYET OTAENLHAS OBMOTKA TPAHCHOPMATOPA, TO MPUMEHSITN CXEMY YA~
BOEHMs HaNpskeHus coracko [5]. MpumeHeHme yaBouTens NUTaHKA No3-
BONAET B LECATKM-COTHW PA3 YNYYLIMTL CTABUIM3ALMIO HONPSXEHUS HO
CTABUAUTPOHE 30 CYET MOBLILIEHHS BXOAHOTO HOMPSXXEHWA LIS TPUME-
HeHus ewe ogHoro crabunutpoHa [5]. Mpobnema B Tom, 4TO Hanpsxe-
HME HA CTABMAMTPOHE U3MEHSAETCA U3-30 M3MEHEHMS BXOJHOIO HAMPS-
xenua Ha croke [T, AHONOrMUHOrO BHIMIPBILIA MOXHO AOBUTLCS NPUME-
Hermem xopowwero [CT, Ho cyTb uaem Ta e - B0BUTLCA NOCTOAHCTBA TO-
Ka Yepes CcTabunMTpoH. Byaet cTaburibHbIM 3TOT TOK, 3HAUMT, U BLIXOA-
HOE HaNPAXEHME M3IMEHATLCA He ByneT (TemnepaTypHsie 1 apyrue dak-
TOPbI CEMYAC PACCMATPUBATL HE CTAHEM).

Y TT ecTb 0AnH CepbesHbi HEAOCTATOK NO CPABHEHHIO C Gunonap-
HbIMM TPAH3MCTOPAMM - MOBLILLEHHOE NOPOTOBOE HAMPSXEHMe (OHO
noutv sceraa npessiwaert 4...4,5 B). Ects, npasaa, Hossiit knace npubo-
pos ¢ uHaekcom L (IRL), y KoTopbix CHUXEHA BENMYMHA NOPOroBOro Ha-
npsxermst. Ho 310 Tema ang otaensHoro pasrosopa.

Hatumk Toka R3 ucnonb3oeany 04HOBPEMEHHO W AS NOAKIIOYEHHS
QMNEPMETPA, YTO OYEHb YAOGHO HA NPAKTHKE.

OcoBeHHOCTBIO Cxembl 30LLUMTH Ha TpaHancTope VT2 qenaetca Hanw-
41e CKBO3HOTO TOKQ YEPEes 3TOT TpaH3ucTop. [osTomy oH MMeeT paam-

atop nnowagsio okono 50 cmZ. Crabunutpor [1815X takke pacnono-
XEH HO TENN0OTBOAE (ANOMUHUEBOS MNACTMHA PA3MEPAMM 7X7X3 MM).

Ecrv HeT XenaHma yMeHbLLATL BENWUYMHY TOKA KOPOTKOTO 30MbIKAHMS
(yBenuueruem HomuHana R3) unu ysenmumeaTts YMCno napaniensHo
gkntoyaemsix [T, TO cxemy BOMNOMHSIOT NOPOTOBOM CUCTEMOM 3ALLMTSI,
KOTOPAs CPABATLIBAET NPU YMEHBLIEHWM BBIXOZHOTO Hanpsxenus CH
HWXE OMPEREeNeHHOro ypoBHs. 3a4a4a coctouT B Tom, yto CH gomxeH
BLIKIIOYATLCA, KOTAQ HAMPSXEHME CTOK-UCTOK NPEBLICUT HEKOTOPBI
npegen, onpeaensembli Tennoeoi neperpyskoi [1T.

Jlerko BBECTM perynMpoBKy BLIXOQHOMO HAMPAKEHWS, OCOBEHHO B
cxeme puUc.7, B kotopoit gobasneH TpaxancTop VT3, no3BonaioLmil npu-
MeHUTb ManomoLHbie cTabunutporsl KC518A. [ing crabunsHoi pabo-

A.T. 3bi3tok, . Jlyuk

ol CH Ha VT3 ycranosnen pesuctop R2. Keratw, Bce pacematpusae-
mble CH pomxHbI UMETb KOKYIO-HUOYLb MUHUMATTBHYIO HATPY3KY, T.€.
NPy OTCYTCTBUM Harpy3ky Bbixos CH WwyHTMpYIOT pesmcTopom, 4Tobbl Bbi-
xon CH He “Bucen B Bo3nyxe”. buisaeT gocrarouHo npotekanms Toka |
MA Ha Beixope CH, uTo6sl OH paGoTaN YCTORYMBO NPU OTKIKOYEHHM
LITATHOM HArpy3Kku.

B cxeme puc.7 ysen sawmtl BeinonHeH Ha Tpansuctope VT4, a gar-
4MK TOKQ PACTIONOXEH B MUHYCOBOM LIMHE MUTAHMS (B PA3PbIBE NPOBO-
L0, MOYLLEro OT MUHYCO BhINpsMUTENs). 306Ch MOXHO WUCMONb30BATH
MPAKTUYECKM NIOBbIE KPEMHWEBbIE MOTOMOLLHbIE TpaHaucTopbl ¢ Uka>Uct
crabunurpora VD1, 1.e. KT315, KT312, KT3102, KT503 vt np.

JlaHHyI0 Cxemy 30LUMTHI C YCNIEXOM NpUMeHsNK B cxemax puc. 1-3, no-
cne yero pesuctopsl R1 8 cxemax puc.1, 2 yaananu. AHAnorMuHo cxe-
me puc.7 Tpansuctop VT2 Brniodanu & cxemy prc.3 (B paspbis MUHYCa
oinpamutens). B stom cnyuae tpanauctop VT2 moxet Buits cepum
KT815b. HomuHan peancropa 30 Om BbIGPAH MCKMIOYUTENBHO M3 CO-
ob6paxenmit pabotsl CH Ha Gonbnx Tokax npu Usx=20 B. B nanHoi
CUTYALMM TOK 4ePEs CTABUIMTPOH MUHUMANEH, O TOK 30TBOPA MOKCH-
maneH. Cxema 1 HOMMHONbI PUC.3 MPUBEAEHDI AN MANMIOCTPOLMK BO3MOX-
HoCTel nonesbix TpaHancTopos. Kondburypauma aanroro CH Gonbuie
NOAXOMMT NS HArPY304HbIX TOKOB He Bonee 5...7 A.

M36aeuTbes o mowwHoro pesmctopa R1 B cxeme puc.3 moxHo gocTo-
To4HO npocTo, ucnonbays [CT. B 3Tom cnyyae MoXHO BEICTABUTL BEAK-
YMHY TOKQ, HE PUCKys NpeBpaTUTL cTabunutpon 18 15X 8 maneHbkyio
neuky, koraa Usx Bospacret ao 28 B npu otcytctemm Harpysku. Hyxen
Takow [CT, KoTopbI HAEXHO PABGOTAN Bbl MPU MUHUMATLHOM HAMPS-
KEHUW MEXAY €70 BLIBOAAMM. Er0 MOXHO BBIMONHMTL HO rEPMAHKEBbIX
Tpansucropax! Bapuant cxemsl CH puc.3, mogepH13MpoBaHHbIi ¢ yye-
Tom 3awmtsl 1 [CT, nokasan Ha pre.8. TCT sbinonHeH Ha repMaH1esoM
Tpananctope Tna 12136 (VT3) v obecneunsaet crabusbHbIR TOK Npu-
mepHO 70 MA, KOTOPBIN HEZHAUMTENEHO MaMeHsETCs Npu uameHeHnm Usx
o1 20 no 30 B 1 coxpanseT (uto 0cobeHHo BaxHO) cBolo paboTocno-
COBHOCTb, kKora pasHocTs Hanpsxkenuit Usx—Uct ymenbuwiaerca no 1 B.
Yucno petanert I'CT muHumansHo. Mcnonb3osaH BCETo OanH KpeMHME-
Bbiit arog (VD3] kak onopHbii anemeHT 6a3osoi uenu. Pagnatop tpan-
3UCTOPY HE HYXEH, XOTS OCHOBHQSA 40N HECTABMUALHOCTH TOKA NPUBHO-
CUTCA MMEHHO nporpesom kopnyca 1213 (oH egsa Tennsii Ha oLynb).
MnacTMHa 13 aniomMmnHKs pasmepammn 4x4 cm v TonwmHoi 2 mm obec-
MEYMBAET NPEKPACHYIO CTABUABHOCTL TOKA. JLONOAHUTENLHOTO 3anaca
no pasHoct Usx—Uct nobusanucs ysennueHnem HoMMHaNa peamncro-
paR5 po 1,6...1,8 kOm u ymenbluerHmnem conpotvenenus R1 go 10...8,2
Om. B kauectse grona VD3 moxHo npumennts 1220, 1226 v TN4007,
MOXHO YCTOHOBMTb M CBETOAMOABI, HO MPUAETCS YBENMUUTL HOMMHON RS,
4TOBbI CBETOAMON HE NEPErPYXAINCH NO TOKY.

lepmanuesbii TpaHsncTop 1213 MOXHO 30MEHUTH NIOGLIM FEPMAHK-
esbiM TpaHauctopom us cepuit [1201-M203, M213-M217. B stom yane
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KOHCTPYVNPOBAHUE W PEMOHT

vTi VDI
+Unx IRFZ48N KC213  +10B
Ri .
51
C1 / R2 N
50MK X 50B | KP142EH8B & 51 4 C3
H {* DA +15B | 470umK x 25B
VT2 +
KT829 =
-UBx -10B
o I
_L C2 50MK x 25B

TAKXE YCTAHOBNMBONM SK3EMNISPbI MOMONPUTOAHBIE AN [PYIUX NPUMeE-
Heruit. [poBepsTb rePMAHUEBbIM TPAH3MUCTOP HYXHO TOMBKO CTPENOY-
HbIM MynbTUMETPOM, Hanpumep, M41070.

Cuuraio, 4To Criyxu 0 “cMepTH” repMAHMEBBIX MOMYNPOBOAHMKOBbIX
nprBopPOB ABHO NpeysenuyeHsl. ELLe oauH y3en, rae oHu yenewHo npu-
MEHSIOTCH, - y3en 3awwmTbl. B 31om ciyuae bonblue yem & 4 pasa nosbl-
LLIOIETCA YYBCTBUTENBHOCTL COOBATHIBAHMA Y3N1A 3ALUMTHI, O 3HAUMT, MOX-
HO YMEHBLIMTL CONPOTHBAEHHKE AaTumka Toka B 4 pasal Oyerb xopowo
NOAXOAAT B 3TON CUTYOUMM LUIMPOKO PACMPOCTPAHEHHBIE PE3UCTOPI
conpotuanermem 0,01 Om oT MynsTUMETPOB Q3MATCKOTO NPOM3BOACT-
Ba (Mx ceroans yxe nprobpetatoT no ueHam mukpocxem [CL7 106, Tak
4YTO PEMOHT VX AQTNEKO HE BCETAA BHIrOAEH). DT PE3UCTOPSI BLICOKOCTA-
BUIbHBIE M HOREXHBIE, A TNABHOE, YTO HE HYXHO 30HMMATLCS U3rOTOB-
NIEHUEM COMOLENbHBIX PE3UCTOPOB.

Heckonsko cioB 0 NOMPeLHOCTAX LAPNOTPEBOBCKMX MIMEPHTETbHBIX
mpubopos. Ha crpenounbix Tectepax beiswero CCCP npucytcrsosa-
nm “OTKPOBEHHbIE” HAAMMCH - CPA3Y BbINO BUAHO, C YEM MMEELLL AENO.
HbiHe nprubopsl 031aTCKOro NPOM3BOACTBA 3A4ACTYIO HE OTBEYAIOT 30-
ABNEHHBIM NAPAMETPAM, YKA3AHHbBIM HO UX 3TUKETKAX. MHOrWe cTpenoy-
HbIE U3MEPHTENM OKA3LIBAIOTCS BOMEE TOUHBIMU B CBOMX NOKO3AHMAX, YEM
UUDPOBLIE MYTETUMETPBI.

Y10 KaCaeTCa yana 3awmTsl cxem puc.7, 8, To 3pech C ycnexom npu-
MEHANUCL repmaHmessle TpaHaucTopsl [T404 (¢ nobbim GyKBEHHBIM MH-
nekcom). B cxeme puc.7 yeranasnmsanu takke u MIN37A (B). Y Hux, no
CPUBHEHMIO C APYTMMM GHANOTMYHBIMKM TpaHancTopamu (MIM35-MIM138),
nogxogswas senuuna Uks. [lanbHenwwero ynyyiueHns xapakTepucTik
cxembl puc.7 fo6MBANMCL 3MEHON PE3UCTOPA RT MANOMOLLIHBIM reHe-
paTopom cTabunsHoro Toka. Bee Tpebosanmsa, Kpome BennumMHLI TOKQ,
y aanHoro [CT ananornymsl [CT puc.8. Otnnune Tonbko B HOMUHANAX
pesucropos R1 u R5. Pesncrop RS umen conpotuenerue B npegenax
4,7..10kOm (0,25 B}, a R1 nopbrpanu nog KoHKpeTHsI TR cTabunu-
tpowa YD1 (puc.7). ConpoTuenerie STOro pesmctopa HaXOAMIOCh B npe-
nenax 50...100 Om (meHbwas senvunHa conpotvenenus - ansa [1402,
[T403, 6onbluas - s MIN25, MIN26). YmeHbLUEHME BLIXORHOTO TOKA A0
1...3 A BLI3bIBAET yBENMYEHME BXOAHOTO HanpsixeHna 10 25...28 B, v Ha
['CT HauHeT paccensatbest MOWHOCTS, pasHas Prer=Irer(Usx—Ucr). Kero-
™, Anst manomoLLHbix CH BnonHe MOXHO NPUMEHATL KDEMHUEBbIE TPAH-
3ucTopsl, yctaHoeme asa skaemnnapa VD3 tuna [1223 smecto oaHoro
(puc.8) n nopobpae saHoso R1 s uenu smurrepa [CT.

YnyyLwmTh TEPMOCTABUNBHOCTS CXEMbI PUC.8 MOXHO M3BECTHBIM Me-
TOAIOM, BKIIOYQs aHanornyHbii ctabunutpor (VD 1) nocnenosarensho ¢
VD1, Ho B amogHom skmioueHun. MoxHo skmiounts 8 15A munn noxe
kpemHuessirt aon. Bmecto mowroro 18 15X moxHo npumernTs napar-
nenbHblit CH Ha TPAH3MCTOPE, HO 3TO yXe TeMa st [PYTOM CTATbY.

O cncreme sawmtsl. Hukorpa He penaiite b1 6e3 sawmel, notomy
4TO OH 6e3 3aLMTE 0BPEeYeH HA NPEXAEBPEMEHHYIO MONOMKY. B cxe-
max CH nio6aT NPUMEHSTb TUPUCTOPSI, HO OHW 4ACTO CPABATLIBAIOT NPK
PA3NMIHbIX BO3MYLLEHMAX B Harpyske. HyxHo, utobel CH pabotan, a He
BLIKIIOYANCS MO MYCTIKAM.

Mpennaraio ewe opHy npoctyio cxemy CH ¢ mowrsim [T (pue.9).
3pecs npumeneH uHterpanshbii CH tuna KP142EH8B (newwessint nnact-
maccoesii, Usx.makc<35 B). 9 scerna crapaiocs ux mcnons3osats ¢ ko-

sbduuperTamn Harpysku He 6onee 0,3-0,5. B nanHom cryuae umeet me-
CTO COYETAHWE MANEHbKOro ko3dduumenTa Harpysku ans DAT u nerko-
ro YNpaBneHus MoLLHbIM TpaHaucTopom IRFZ48N.

Ecnv Tpebyetca ysennmunts BhixoaHoe Hanpsxerne CH, nanpumep,
Ans nuTaHua asToMobMnbHbIX PIC, To B paspbis WwmHbl 06Lero nposo-
na MMC KP142EH8B skntouanu 5-sonstossiit crabunutpon (KC147A
unn 18 15A, nocneanmii TpebyeT onpeaeneHHOro MUHUMALHOTO TOKQ,
NO3TOMy ero HyxHo “noanutats” yepes peancrop). MMC umeet cober-
BeHHoe notpebnenue Toka nopsaka 10 MA, koToporo obbiuHO goCTa-
TOYHO ANA YAEPXAHMA B pabodem pexume mowHoro [815A. Mukpo-
cxemy 0BA30TENLHO LWYHTUPYIOT NO BXOAY W o Bbixoay. KcraTw, oHa He-
ycToiunea B paborte, e Harpyska meree 10 MA, nosTomy napannens-
Ho sbixomy DAT skniouer pesucrop R5.

Bce onmcaHHbie cxembl UMEIoT HEKOTOPOE BHYTPEHHEE CONPOTHBIE-
HWe, MO3TOMY NPU YBEMYEHMM TOKA B HArPY3KE BLIXOAHOE HAMPAXEHME
ymeHbwaetcs Ha 1...2 B. Bot nouemy o6GMBAIOTCA BHIXOAHOTO HAMpPS-
xenus okono 14,5 B nputoke 0...1 A, crpemscs nonyunts He meHee 12,6
B npu makcumansHom Toke. Kto umen 4eno ¢ aBToMOBMbHOM TEXHUKON
W OKKYMYTISTOPOMM, YIMBNATLCA YKA3AHHOMY NABEHMIO HANPSKEHMS He
CTQHET, NOCKOMbKY Y MCMIPABHOTO AKKYMYNATOPA MPY PA3PAAKE HAMPS-
xeHue boisaet 1 Huxe 11 B.

OnybnukosanHbie cxemsl CH He conepxat HUKakux netens obpat-
HO CBA3M N9 NOAAEPXAHUA BLIXOAHOTO HANPSXEHUS HQ CTABMUABHOM
yposHe. B 3Tom cnyuae npu Tokax 6onee 10 A takune “npocagkn” Ha-
NPAXEHHS - OTIMYHLIN Pe3ynbTaT. [oBbILEHKE CTABUNLHOCTM BLIXOAHO-
rO HOMPSKEHMS - PA3rOBOP /1St APYTOM CTATHY.

Heckonbko cnos o Beinpamutensx, OCTABLIMXCA “3a Kagpom”. YTobs
ryaeHve TpaHchopMAaTopa He MPUBOIMIO K PO3APAXEHMIO U TONTOBHOM
60MM, NPUMEHSIM TOPOMAASTbHBIE TPAHCHOPMATOPLI CEYEHUEM OKONO

20 cm? (MOPKG CTANK, KaK OBLINHO, HEU3BECTHA), BHELLHMIt AUaMETP -
137 MM, BHYTPEHHMI - 67 MM, BbICOTA KOMbLA - 63 MM, He cTpemnTecs
3KOHOMMTb HO CEYEHWM MArHUTONPOBOAA TOPA. Ha BILLIEONMCAHHOM TO-
pe 6bin10 HamoTaHo scero 400 euTkoB NPoBOAA AMAMETPOM | MM, BTO-
pUYHAs 0BMOTKA - ABOMHBIM MPOBOAOM AMameTpom 1,8 MM, 4okl cro-
KOMHO (6e3 neperpesa) nonyuats Tok o 20 A. Topsl Taxeno MoTaTs Npo-
BOLOM AMAMETPOM 3 MM, HO flerye HOMATBIBATb “PyNOHAMK”, T.e. B He-
ckonbko xun. [Monyuaem 1,81 sutok Ha sonsT. Bropuunyio obmotky
HamoTaTk HeTpyaHo. [Mpuobpetaem 13...15 M TONCTOr0 MHOrOXMALHO-
ro NPOBOAA (€ro CeyeHme Kak Pas NOAXOAUT NOA HALLM NOTPEBHOCTH -
20 A) ¥ HOMQOTHIBOEM NETKHMM ABMKEHMAMM, GE3 YCTANOCTHM NANLLEB PYK.

Bropoe vcnontHerme Topos ang aBTomoBmibHbIX ManorabapuTHbix bl
- TOP C QHANOTMYHBIMM FABAPUTHLIMU PA3MEPAMM MO XENESY, HO BLICO-
TQ MOTHUTONPOBOAA BABOE MEHbLUE, O YHCIO BUTKOB | 0OMOTKM OKONO
770. Mpu aametpe nposoaa | obmotkn 1 mm mmeem 400 BT Bo BTOpHY-
HoM 0bmoTKe. B nepeom BapuaHTe TpaHCHOPMATOP XONOAHLI, BO BTO-
POM - 4yTb Tennbii npu pabote. MoxHo 83aTb JIATP ¢ nonomaHHsIM To-
KOCBEMHMKOM M HOMOTQTb BTOPHYHYIO OBMOTKY MHOTOXMIbHBIM MPOBO-
LOM.

B kauecTse anonos BuinpsmuTens ayuwe npumensts anogsl LLlotku,
TaK kak oHu Merblue rpetotcs, u KM ebinpamutens Gyaet soiwe. Lind-
Pbl, MONYYEHHbIE C BBINPAMNEHMEM npu BxoaHomM Hanpskernn 20 B u em-
koctv dunstpytowero konaercaropa K50-42A 22000 mk®x40 B, no-
nyyensl ¢ puopamn K[2998B. Ux otbupanu no Uobp.make, 1 He pasy
HE NPUXOAMNOCH WX 3aMeHsTb (o Uobp.Make fomkeH GbiTb 3aMac xoTs
6b1 8 1,5 pasa). KO2998 umetot GonbLume 06paTHbIE TOKM, HO 3TH AMO-
fibl CTOST TOTO, 4TOObI UX 3KCMTYATUPOBAT.

Ecrv ectb HEMHOTO BpemeHU, TO, MOXET, He CrieyeT CneLunTb nia-
TUTb AEHbIM 30 COMHMTENbHBIE “dupmentbie” B, a nonpobosarts co-
6patb moLHbI BIT cBormm pykamm.
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Jlamnouka -
CBTOMOOUNbHDLIN
npepoXpaHuTenb

C.M. Yeenko. Yeprurosckas 06:.

B cxeme snextponposogku asTomobunein “KAMA3”
6onbLIe BCEro NOABEPXEHA KOPOTKMM 3OMBIKAHMSIM HO
“maccy” cuctema nogbema nnatpopmsl. LLtatHsie npeno-
XPAHUTENM HE SBAAIOTCA HOREXHOM 3aLmToM. [Npu YocTbix
30MBIKAHMSIX MEKTPOMPOBOAKM HA “MACCy” OHM BLICTPO OT-
kasbisatoT. Kak npasuno, BoauTens He BCEraa MOXET Ca-
MOCTOSTESBHO HAMTH MPHUUYMHY KOPOTKOTO 3aMblkaHks. Ec-
NW 30MBIKOHME HEPErynsSPHOE, BOAUTENL BOCCTAHABIM-
BOET OTKIMOUYEHHYIO SMEKTPMUYECKYIO LEMb C MOMOLLBIO FTiO-
6oro nposoaa. B pesynstaTe nocne noBTOPHOTO 3aMbIKa-
HKA BIrOPAKOT NPOBOAA OT BbIKIIOYATENEN HO LLIMTKOBbIX
nprBopax 10 MeCcTa 3amblikaHmsa. [pu HecsoespemeH-
HOM OBHAPYXEHWMH TAKAS HEUCMPABHOCTE MOXET MOBMEYb
30 B0 BO3rOpAHME BCETO XIyTaA 3NEKTPONPOBOIKM.

Y106kl MCKNIOUMTE MOAOBHYIO CHTYAUMIO, NPEANAralo = 78
NPOCTOM CMOCO6 3aLLUMTHI OT KOPOTKOTO 3AMBIKAHMS C MO-
MOLLBIO 3N1EKTPONAMNOYKM. [l 3TOro aBTOMOBMIbHYIO 102
namnoyky Ha Hanpsxenue 24 B u mowrocts 55/50 Br 102 B |3
HYXHO YCTAHOBMTb TAK, KOK NOKA3AHO HO PUCYHKe. B as-
79
102 A 3 —<&-102 B 3 [ 101 B X
101 B [x <101 B |x 101
103 A |gp —<&103 B |[B
65
103 B |b
29 103 B
—>—9-1103 9
I R I 113 s 50
57 A 9 Tomobune “KAMA3” Takue namnodku
1 g 2 npUMeHsioTcs B bapax.
57 A 1ot B >L_ ° [MNpw BkoYEHUM NoBEMA MNATHOP-
101 A 1B T Mbl TOMMOYKA CBETUT B NONOBUHY HOKQ-
15 101 B |y | H na, A NPY KOPOTKOM 3AMBIKAHUM - HO
U | MNOJIHYIO MOLLHOCTb. TaKMM 0BPA3OM,
1286 B3 7 BOIMTENL MOXET HE30MACHO MOMb3o-
103 ? 102 A 3 BATLCA CUCTEMO 10 OBPALLEHMS K Cre-
103 A |g 102 6 |3 1 1 1 uManucty. YcoBepleHCTBOBAHNE MC-
nonb3ayetcs Ha npaktke. OBo3HaYeHMs
101 B 101 A IB HQ PUCYHKE COOTBETCTBYIOT CXEME OB-
Tomobuna “KAMA3-5511".

Heo)xxnpaHHoe coBnageHue

B.M. [1anei, r. YepHuros

OgaHaxasl MHe AOBENOCH OKA3bIBATL MOMOLLb
CBOEMy TOBOPMLLY, 3QMYTABLUEMYCS NPWU PEMOHTE
“LUPOTHOTO” MMMOPTHOTO Tenesn3opa. M3 Takoro xe
“LPOTA” OH BLINAWBAN POAMOSNIEMEHTbI HEU3BECTHO-
FO COCTOSHMA W YCTAHABAMBAN MX KOK MCMPABHLIE.
Koraa oH pacckasan, uto 8 6n10ke NUTAHWS MEHSET
3MIEMEHTBI YXXe MO BTOPOMY MW TPETbEMY KPYTY, 5
NPEANoXun xoTs Bbl TECTEPOM NPO3BOHMTL YCTO-
Haenueaemsle aroasl. OH nocTaBun Ha CTyn 3aTep-
Thif CTPENOUHLIN NPHUBOP 1 O4EHb BLICTPO NPOBEPW
HECKOMbKO AMOROB B3ATHIX M3 Ky4M BHINASHHLIX. Ha
MOV BOMPOC, MOMHWT 11 OH, KOKOW MONSPHOCTM Y He-
FO 30XKMMbI TECTEPA B PEXMME USMEPEHMS CONPOTHB-
neHus, 4ToBbl ONPEAEenuTL LOKONEBKY AUOAQ, OH
€KQa3QJ1, YTO emy 3TO He HOZO, NOCKONbKY HA ero
NprBope HAPHMCOBAHO, KAK AMOA NOAKIOYATS B NPSi-
MO# nonspHocTH. 9 ewe Gonblue yauBuics, KOraa
MPY 3TOM OH NOKA3GN HA CUMBON AMOAJ, HOHECEH-
HbIl HQ LUKQNE HEM3BECTHOTO MHe Nprbopa, 0603Ha-
YQIOLLYAM BLINPAMUTENBHYIO CUCTEMY U3MEPEHHS Ne-
PEMEHHOTO TOKA. Tem He MeHee, NONAPHOCTb 3aXU-

MmoB 6bina MMeHHO TakoM. [Nocne 3Toro cnydas s
06pATN BHUMAHKE HA TaKOE MOBOMLITHOE 06CTO-
STENbCTBO B APYIMX CTPENOYHBIX TECTEPAX, M OHO
BE3€ NOATBEPAMIOC, KDOME PEXMMOB M3MEPEHMSA
“OMbI".

XoTenoch Gbl HANMOMHUTb HAYMHAIOLLM PARUOMIO-
GUTENAM, YTO W3-30 HU3KOTO HAMPIXEHNS U3MEPEHMS
B PEXMME OMMETPA 3MEKTPOHHBIMM TECTEPAMM
MyAbTUMETPAMM, O TAKXE CTPENOUHBIMK NpBOopa-
M B pexxume “OMbI” nposepuTs nepexoms! anonos
W TPAH3UCTOPOB B BOMbLUMHCTBE CYYAEB HEBO3-
MOXHO. [InA 3TOM uenu y Hux MoxeT BbiTb cneum-
QIbHBIA PEXUM A5 NPOBEPKM NAREHMS HANPSXE-
HMA HO NEPEXOAAX NONYNPOBOAHNKOBLIX MPUOOPOB,
KOTOPBIN KaK PO3 M OBO3HAYEH CUMBONOM AMOAQ.
[Mockonbky TaKOW pexum U3MepeHuit No3sonseT
NPOBEPUTL NACMOPTHLIA NAPAMETP, €ro Creayet
cymTaTh 6onee NPeanoYTUTENbHLIM.

Coscem nHade eno 0bCToNT Npu NpoBepke yTey-
kv amona B 0bpaTHoM nonapHocTM. B sTom cnyuae
Cregyet NPOBOANTL U3MEPEHHS HA MOKCHMATEHO

BO3MOXHOM npeaene uamepenna (x100-x10000).
Ty NONHOM HCNPABHOCTM KPEMHUEBOTO AMOAQ (ou-
onbi Tuna KJ) crpenka He fomkHa oTknoHsTses. B
MPOTMBHOM CIy4QE TAKOW MR, YCTAHOBIIEHHBIN B OT-
BETCTBEHHBIX Y4OCTKAX CXEMbI, OCOBEHHO B BLICO-
KOBOSILTHBIX M MMMYTbCHBIX, CIeSyeT 3ameHuTs. [ep-
maHuessie aroasl (Hanpumep, 2, 07, 09, 0202 v
LP.) MMEIOT 3HQUUTENLHYIO yTeuky TOKA B OBPATHOM
HAMPABNEHUM, NOSTOMY 06 MX UCTIPOBHOCTU MOXHO
CYAMTb MO PA3HOCTH COMPOTUBIEHMH B MPAMOM M
0BPATHOM HAMPABAEHKSX HO BOree HU3KWX Npeae-
nax usmepeHms (x1-x2).

Mpy nposepke crabunutpoHos (Hanpumep, 1814,
KC133 n ap.) cneayet yuuTbiBaTs HaNpsSxeHue Ha 3a-
XMMOX KOHKPETHOTO M3MEPHTENBHOTO NPMBopa, Ko-
TOPOTO MOXET BbITb LOCTATOYHO AN NPobos nepe-
xona 8 HuakosonbTHuIX (KC133, KC168A w ap.) cta-
GunutpoHax. B 3Tom cnyyae pesynstat nposepky no-
XOX HO MPOBEPKY rEPMAHMEBLIX AUOLOB.

B cnyuae nposepku npeupamontsix (1818 v ap.)
n aayxaromHsix (KC182 v ap.) crabunurporos, crpen-
KO HE LOMXHA OTKNOHSTLCS B OBOWX HANPABAEHMSX,
MNoCKOMbKY 3T Npubopsl npeacTaenset coboi Asa
BCTPEYHO-BKIIOUYEHHBIX EPEXOAQ, U XOTS Bbl OUH U3
HUX SBASIETCS CTABUNUTPOHOM.
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— MACTEP KT

‘x‘p.c T&,

POKUTY

Loporue apyssal ‘MACTEP KUT” npeacrasnset 3nekTpoHHbIe HaBOPsI M MOLYIM 7 COMOCTO-
arenbHos coopku pasimdrbix ycrposcts. ‘MACTEP KUT” paspabatsiBaet pasnmnyHsie ycTpoicTsa

1 OLHOBPEMEHHO CO3AAET HAOOPbI ANIS yHEOHbIX U MPAKTHYECKUX Lenei. Habopsl paccynTaHbl HQ COMBIF LUMPOKMA KDYT
POANOTIOOUTENEH: OT TEX, KTO TOJIbKO AENAET NEPBbIE WA, [O MATEPLIX MPOPECCHOHAIOB.
B kaxawisi HOGOP BXOAMT KQHECTBEHHAS NEYATHAS MIATA C HAHECEHHONH MAPKMPOBKOH, BCE HEOOXOAMMbIE KOMITOHEHTbI

1 N04POBHAA MHCTPYKLMA 1O COOPKE.

Ha ceroanawnmi ners accoptument Habopos u moaynesi ‘MACTEP KUT” Hacuutsisaet 6onee 500 (l) HammeHosarmi.
Bce Habopbi nogeneHs Ha rpynnsi o CIOXHOCTH M TEXHUYECKOMY HASHAYEHMIO.
Lobpo noxanosars s yenekarensHsii mup ‘MACTEP KUT”.

lpeobpa3osarens Hanpsxetns 12 B/+45 B, 200 Br
ANA MOLLHOrO ABTOMOGHNBLHOIO YCHAUTENS

10. Cagukos, r. Mocksa

Mpeanaraemsirt Habop NM1025 “MACTEP KUT” nossonut astosna-
[enblLly COMOCTOATENBHO COBPATL ABTOMOBUIbHBIN MMMYNLCHBIM NPeobpa-
3osatens Hanpsxenus 12 B/£45 B, mowroctsio go 200 Br. On npume-
HAETCA NS MUTOHMA MOLLHBIX YCUAWTENEHN 3BYKOBOW YACTOTH C ABYXMO-
NAPHBIM MUTAHKEM OT OAHONONAPHOM GOPTOBOM ceTn asTomobmns (14,4 B)
1 NOAKIIOYAETCS B MPUKYPUBATEMb MM K MOLLHOM NMIOCOBOM WikHE 6Op-
TOBOW CeTH.

TexHMuYeckme XxapakTepucTuKu

BxopHoe Hanpsixetue 12..15 B (unosoe 14,4 B)

BuixogHoe HanpsixeHme NOCTOsHHOE,
nsyxnonﬂpHoe 458
CpenHss paboyas MOLHOCTb HAMPY3KM ........vvvenrvernrrieenss 120...150 Br

KpaTkoBpemeHHas MaKCUMASbHAA MOLLHOCTb HATPY3KM ......... 200 Br
Tok noTpebnexua Ha “xonoctom” xomy, He Bonee
Yacrota npeobpazosarms

OB6wmit BMA YCTPOMCTBA NOKA3AH HO PUC. T, NPUHLMNMANEHAS SNeKT-
PUMYECKASt CXEMA — HO PUC.2.

B kauecTse cxembl ynpasnetus vcnonsayetcs mukpocxema TLA494CN,
goinyckaemas dupmoit TEXAS INSTRUMENT (CLUA). @yrkuporansHas cxe-
ma MMC TL494 nokasaHa Ha puc.d.

B cocTas MUKpOCxeMsl BXOAST: reHepaTop NnoobpasHOro Hanpsxe-
HMSI, UCTOYHMK OMOPHOTO CTABMIAU3MPOBAHHOMO HAMPSKEHHS, KOMNAPA-
Top “MepTBoi 30Hb", komnapaTop LLUIMM, ycunutens ownbku no Hanps-
KEHMIO, YCHIUTENb OLUMGKM NO CUTHANY OFPAHMYEHMS TOKA, ABA BLIXOAHbIX
TPOH3MCTOPA, ABYXTAKTHBIA TPUITEP, BCOMOTATENbHBIE NOTUYECKUE ne-
MEHTbI ¥ UCTOYHMKM HAMPSAXEHHS M TOKA.

Llokoneska Mukpocxemsl noka3aHa Ha PUcC.4.

B coctoe npeobpasoBaTens HANPSXEHMs: BXOAUT CXEMA YNPABEHMS
MOLLHbIMM KNIOYeBbIMM TPaH3MCTOpamu IR4426, kniouesbie TPOH3UCTOPSI
VT1-VT4 (IRF540N), umnynbchbirt toaHchopmatop T1, sbinpamutensHbie
amoas VD, VD2, crnaxmeatowme dpunstpel C13—C17. Yacrora npeobpo-
30BaHus curHana cocrasnaet 25 kM. B yctpoiictse npeaycmoTpeHs 3a-
WmTHl OT nepenoniocosku exoaroro Hanpsxerus (R1, CT, HLT, K1) u ot ne-
perpysku.

Csetogmon HLT uHgnumpyet Hanuume sxogHoro Hanpsxenms, HL3 u HL4
WHOMUMPYIOT HANMUMeE BbIXOAHBIX HaNpsixeruit, HL2 — neperpysky.

KoHcrpykums. KoHcTpykTMBHO peobpasoBaTens BLHINONHEH HA OA-
HOCTOPOHHEH NEYATHOM NAATE U3 GONLIUPOBAHHOMO CTEKIOTEKCTONNTA
paamepamn 182r60 mm. KoHcTpykums npesycmaTpueaeT yCTaHoBKy nna-
Tbl B KOPMYC, 151 STOTO UMEIOTC MOHTOXHbIE OTBEPCTHA NO KPAAM NAAT
AMAMETPOM 3 MM.

[ns yno6cTBa NOAKNIOYEHUS TPOBOAOB BXOAHbIX W BLIXOAHbIX HANPAXE-
HWP HO NAATE YCTAHABAMBAKOTCA ABYXKOHTAKTHBIE KNEMMHBIE 30KMMBI.

Cunossle anementsl VT1, VT3, VD1 1 VT2, VT4, VD2 Heobxommmo yc-

TQHOBWTb Ha o6Lume paanatopsl nnowaasio 1000 cm? kaxasit. Mpu 3Tom
HOAO UCMOMb3OBATH M3ONUPYIOLLME BTYIKM 1 TEMONPOBOAHbIE NPOKIOA-
Ku.

MapameTtpbl mnynbscHoro TpaHcopmaropa

lNepsuaras obmotka:

HAMOTKY BEAyT LIECTbIO MPOBOAAMM AMAMETPOM | MM;

konuuectso sutkos 10;

nocrne HOMOTKM OBMOTKY PA3AENSIOT HA ABE NO TPY MPOBOAA B KAXKMOM;

HQYANO OAHOM NONYYMBLIENHCS OBMOTKM COEAMHSIOT C KOHLOM APYroM
W CBMBQIKOT B ORHY XUIY;

X1 K11 v L., L. T
Wee R C4FEC53=CE
oO—t — AL
R4
” c3
GND H
12
L " R19
N2 [~ —+—
FB VT1 VT3 R16
RS R10 R12
DA1 VD1 X3
D o
= 15 £37HL3 +Vad
- R6 []Rg ™ R17 == G122~ C14 == C16
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X4
I_"_Ct N = .
R3 & vref 2= []R8 I R18 == C13m=C15 m=c17 o
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[1BO OCTABLIMXCA KOHLA NPOBOAQ OUTPUT CTRL
TAKKE CBMBAIOT BMECTE; RT.8 DA 6 13
[MHQ MONYYMBLUMXCS TPEX BbIBOIOB pely -rmm'rop | DD3 VT 1
[ONXKHA COCTABAATE MPUMEPHO 30 MM, 1 1D = DD 5 3 o1
BbIBOALI 06AYXMBAIOT HA AAMHY 20 MM DA1 DD 1 1 °
OT KOHLIOB. 4 "0V E1
Bropuurag obmorka: DTC ———|— 1 ¢
HAMOTKY BEMYT YETHIPbMA MPOBOAQ- VT2
MM IMOMETPOM 1 MM; 14
KONMYECTBO BUTKOB 32; 1 DA3 DA2 D_:DO_C €2
nocne HaMOTKM OBMOTKY PA3AENsioT 1IN+ + DD 4 it 1 e
HO ABE NO 1BA NPOBOAA B KAXAOM; 1IN--2 - i DD2
KOHUBI 06X NoNyuMBLIMXCS OBMO-
TOK COBMHAIOT WU CBMBQIOT B OfIHY XM~ DA 4 12
: 7
y; 21+ 16 > DAS | Urni—+7..408 ce
[1BO OCTQBLUMXCA KOHLQ TOXE CBU- 1 ! w
BAIOT B XMbl; 2IN~ P NOH REF
[MHQ NOMYYMBLUMXCA TPEX BLIBOAOB Herowmx Uref=+5B
LomxHa coctasnsTs npumepHo 30 MM, ‘T‘:::m““
BHIBO/bI 3QUMLLAIOT M OBAYXMBAIOT HA —O LA
anuHy 20 MM OT KOHLOB. -
Cbopka Tparcpopmaropa: 3 0.7mA | puc.3|
HOMOTKY TPAHCHOPMATOPA BEayT FEEDBACK
HO GEPPUTOBOM KOMbLE TUMOPA3ME-
a 45r28r12 MM, MArHUTHOM NPOHK-
aemoctn 2000: P D, DB, N, NS, OR PW PACKAGE
’
nepen HaMOTKON OBMOTOK GeppuTo-  Yemnutens . Tomof 520 Yeunurens
BOE KOMbLO OBMATHIBAIOT CIOEM TPAHC-  omubxy mo TpAMOH BXOR TN+ [11 16[J 2IN+ P A }oumﬁxn no
$OpPMATOPHON BYMArM UM TPANMYHON  ganpaxermo { WHBEPCHBIE BXOR 1IN-]] 2 15]] 2IN- HHBEPCHNIE BXOR ) 104y
M3ONEHT); obparnan e FEEDBACK[|3  14]) REF Uon=+5B
HOMQTHIBAIOT NEPBUYHYIO OBMOTKY; o
HOMQTHIBAIOT CNOH TPaHChOPMa- PETYIHPOBKa "MEPTBOH 30HHM DTC|]4 13J OUTPUT CTRL pexum
TOPHOM BYMArM UK TPAMMYHOM U30- CTl5 12{JVee +Unar
NEHTL, RT[l6 1fjcz Komnextop 2
HOMQTBIBQIOT BTOPHYHYIO OBMOTKY;
HOMQTHIBAIOT CNIOH TPAHCHOPMA- "obuuii* GND[J7  10JE2 smuTTEp 2
TOPHOM ByMar UM UBETHOM M30NEH- xonmexrop 1 c1lls 9 E1 —

bi;
TPAHCHOPMATOP YCTAHABAMBAIOT U
MOHTMPYIOT HO NEYATHOM NaaTe.

u caiita http://www.masterkit.ru, rgze npescrasnexo mroro no-
N€3HOH MHPOPMALMHK O SNEKTPOHHIM HAOOPAM M MOLYNIM
‘MACTEP KUT”. Ha carite paboTaet koHpepeHuns n 3neKTpoHHas
noAnMCKa Ha paccuinky Hosocted. B pasgene “KWUTw B xypHanax”
MPELNIOXEHBI PAZHOTEXHUIECKME CTATbU L4715 CMEUNANCTOB M POANO-
nobutenes.

Accoprument "MACTEP KUT” nocrosHHo pacuwmpsercs n zo-
MONHAETCA HOBUHKAMM, CO3RAHHBIMU C UCTIONB30BAHNEM HOBEHLIMX
LOCTHXEHMH COBPEMEHHON SMEKTPOHMKA.

MpaeuabHO COBPAHHBI NPeobPA30BATENDL He TPEBYET HACTPOMKY.

Yro6s1 cakoHomuTs Bawe spems n nzbasuts Bac ot pyturHos pabo-
Tbl 10 MOMCKY HEOOXOAMMBIX KOMIIOHEHTOB M M3rOTOBIIEHMIO MEYATHBIX
nnar, “MACTEP KUT” npeagnaraet Habop NM1025. Habop cocront
13 NE4ATHOH MNIAT, MMITYTILCHOTO TPAHCPOPMATOPA, BCEX HEOOXOM-
MbIX KOMIIOHEHTOB M MHCTPYKLMM MO COOPKE M IKCMTYATALMA.

bonee nogpobHO 03HAKOMUTECH C ACCOPTUMEHTOM npoayKumn “MA-
CTEP KUT” moxHo ¢ nomorysio karanora “MACTEP KUT - 2005”

Anpeca HeKOTOpBIX MOF3MHOB, B KOTOPbIX MOXHO npHobpecrk npoayKumio "MACTEP KUT"

Kues. “3nekrpoHHble Ha6opbl “MACTEP KUT” nouro# no
Bcei YkpanHe”, e mail: val@sea.com.ua, Kuee-110, a/a 50,

“W; " (“MACTEP KUT”).
Ten, /d)aKc (044) 573 25-82,573- 39 38.
3GK03 BbICbINAETCA HANOXEHHbIM NNATEXOM. CpOK nonyyexHus 3akasa
10 nouTe 2-4 Hefenn C MOMEHTA NONyYEHMs 305BKA. Y3HATb O HOMMYUM
HABOPA 1 €10 CTOUMOCTU MOXHO NO TENEdOHY WK INEKTPOHHOMY
agpecy. Monryio uipopmaunio no abopam “MACTEP KUT” cm. Ha
€.62-63.

Kues. “Mhnumamvea’, e-mail: ic@mgk-yaroslav.com.ua,
yn. pocnasoe Ban, 28, nomewenne cepancroro uextpa SAMSUNG;
peirok “Papvoniobutens” yn. Ywurckoro, 4), Toprossie mecta Ne 43,

44

Ten.: (044) 234-02-50, 235-21-58; dpakc: (044) 235-04-91.

Kues. “Vimpan’, e-mail: masterkit@tex.kiev.ua,

yn. llertapesckas, 62, 5-it stax, oduc 67;

PBIHOK Panwomo6wenb (yn. Yumnckoro, 4), Toprossie mecta

Ne 45, 46, 47.

Ten. /¢0Kc (044) 495-21-09, 495-21-10.

Kues. "HukC’, e-mail: chip@nics.kiev.ua, http://www.nics kiev.ua,
yn. (DnopeHumw, 1/11, 1-it stax, oduc 24; puiHok “Pagnonioburens”
(yn. Ywwrckoro, 4), Toprossie mecta Ne 108, 109.

Ten. (044) 516-47-71,290-46-51.

Kues. ‘Pagnoman’, http://www.radioman.com.ua,

yn. Ypnosckas, 12.

Ten. (044) 255-15-80.

Opecca. “NAD MIOC", e-mail: nad@paco.net,

yn. Yenenckas, 26 (8o asope); pagmopsitok, mecto Ne 10, no
sockpecHbim arsim ¢ 8.00 po 14.00.

Ten. (0482) 34-48-84, pakc 47-69-94.

Cankr-TMerep6ypr. “Mera-dnexrpornka’, e-mail: info@icshop.ru,
http:// www. icshop.ru - MorosMH 3NEKTPOHHBIX KOMMOHEHTOB On-line,
yn. bonbias Mywkapckas,

Ten. (812) 327-32-71 ¢0KC (8 2)320-86-13.

Bonrorpag. ChipSet, e-mail: chipset@interdacom.ru,

yn. Metporpaackas, 3.

Ten. (8442) 43-13-30.

Exarepun6ypr. “Merarpon”, e-mail: 327 1@mail.ur.ru,

yn. Mansiwesa, 90.

Ten. (3432) 56-48-36.

Bnaausocrok. “Snextpomapket”, e-mail: elekiro@eastnet.febras.ru,
http:// www.elektro.febras.ru,

Maptuaarckui npocnexr, 20, k. 314.

Ten. (4232) 40-69-03, paxc 26-17-27.

BapHayn. “Motox”, e-mail: escor_radio@mail.ru,

yn. Tutosa, 18, 2-1 s1ax.

Ten.: (3852) 33-48-96, 36-09-61.

Mxesck. “‘Pagno”, e-mail: rdo@udmnet.ru,

yn. Kommynapos, 230, nep. Lnpokwuit, 16, yn. 40 net Mobensi, 52A.
Ten./dakc: (3412) 43-72-51, 43-06-04.

Kupog. “Anm”, e-mail: mail@almi kirov.ru,

yn. Crenawa Xantypura, 2A.

Ten. (8332) 62-65-84.

KpacHosapck. “Yun-mapket”, e-mail: sergals@mail.ru, hitp://
www.chip-market.ru,

yn. Basunosa, 2A, paanopeiHok, cTpoenne 24.

Ten. (3912) 58-58-65.

Mypmanck. “Pagmokny6”, e-mail: rclub137@aspol.ru,

yn. Manakuka, 5.

Ten. (8152) 45-62-91.

Hosokysneuk. “flensta’, e-mail: vic@nvkz kuzbass.net,
http:/ /www.delta-n.ru,

yn. Boposckoro, 13.

Ten. (3843) 74-59-49.

Hosocubupck. ‘Pogvotextuka’, e-mail: wolna@online.sinor.ru,
yn. Newnra, 48.

Ten./dakc (3832) 54-10-23

Hosocubupck. ‘Popronetani”, e-mail: wolna@online sinor.ru,

yn. [eopeanueckas, 17.

Ten./dakc (3832) 54-10-23.

Hopunbck. “Pagnomarasun’, e-mail: alex.minus@norcom.ru,
yn. Mupa, 1.

Ten /¢c|<c (3919) 48-12-04.

Crasponons. ‘Pagrotosaps”, e-mail: stavivi@mail.ru,

yn. Josatopues, 4A.

Ten: (8652) 35-68-24.

Craeponons. “Tenesanyactn’, e-mail:

koketka@koketka.stavropol.net,

nep. YepHsixosckoro, 3.

Ten. (8652) 24-13-12, dakc (8652) 24-23-15.

Tonbsrmu. “Paguonetan”, e-mail: alexasal @infopac.ru,

yn. PesoniounonHas, 52.

Ten. (8482) 37-49-18.

TonbatTy. “SnexTpoHHble komnorewTsl”, e-mail: impulse@infopac.ru,

yn. Ozepxutckoro, 70.

Ten. (8482) 32-91-19.

Tomcek. OOQ “Inko”, M-+ “Paanonetanu”, e-mail: elco@tomsk.ru,

http:// elco.tomsk.ru,

nep. 1905 rona, 18, oduc 205.

Ten. (3822) 51-45-25

Tiomen. “Cawa”, e-mail: vissa@sibtel.ru,

yn. Tynbekas, 11,

Ten./daxc (3452) 32-20-04.

Yoa. “Snextporuka’, e-mail: bes@diaspro.com,

np. Okra6ps, 108.

Ten.: (3472) 33-10-29, 33-11-39.

Xa6aposck. “TB Cepsuc”, e-mail: tvservice@pop.redcom.ru,

yn. Weporoea, 75, opuc 13.

Ten. (4212) 30-43-89.
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KOHCTPYNPOBAHUE Y PEMOHT

J30AHHOB YCTROHETBO O CraBAm3aLNei ToK:

[Mpeanaraerca BHUMAHKIO 30PABHOE YCTPOM-
T80 (3Y) co crabunusaumedt ycTaHoBNEHHOTO
30PAAHOTO TOKA [ ABTOMOBMITbHBIX AKKYMYTIS-
Topos Tokom 8o 10 A. 3peck Takxe npemycmo-
TPEHA CXEMA ABTOMATUYECKOTO OTKIIOYEHMS
30PSAHOTO TOKA MPU AOCTUXKEHUH AKKYMYNA-
TOpHO# 6aTapeei YCTAHOBNEHHOTO HANPSAXe-
HUS.. DTO YCTPOMCTBO MOXHO UCTONB3OBATL M KOK
COMOCTOSATENbHBIN BIIOK MUTAHMS C PErynupye-
MBIM BLIXOHbBIM HANPSXEHUEM M OTPAHMYEHUEM
TOKQ HOTPY3KM 15t CXEM, HE TPEBYIoLMX CTPO-
TUX HOPM K MyNbCOLMAM HAMPSXEHMS.

Pabota gaHHOrO yCTpONCTBA AOCTATOYHO
61M3Ka NO NPUHLMNY PABOTHI UMMYTLCHBIX CTO-
GUIM3ATOPOB HANPSXEHMS C LUIMPOTHO-MMMYIbC-
HBIM PETYAIMPOBAHMEM BEIXOZHOTO HAMPSXEHMS.
B HacToswee spema Hanbonee nepcnekTMBHbI-
MM SBASIOTCA MMMYTbCHbIE Bnoku nutanms (VIBM),
HO 4151 MHOTWX POBMONMIOBUTENEN MX U3rOTOBNE-
HWE COMPAKEHO C BONBLIMMU TRYAHOCTAMM.

B naHHoM cxeme 6bina npeanpuHATA NOMbIT-
ka npumenmTs naen MBI, ncnonsays tupuctop-
eIt perynatop mowHoct. OgHOBPEMEHHO
MPHHATBI MEPBI MO IOCTUXEHMIO HAUOONEE Bbi-
cokoro KIMA. C 1ol uensio BHIGPAHA cxema
ABYXNONYNEPUOLHOTO BLINPAMUTENS CO CPef-
HEW TOUKOM BLIXOAHOM OBMOTKM CHITOBOTO TPQHC-
bopMaTOpa, rae BMECTO AMOLOB HENOCPELCT-
BEHHO BKIOYEHbI TMPUCTOPSI, KOTOPLIE HAPSAY
C BLINMPAMIEHUEM TOKA BbIMOJHAOT TAKXE M
GYHKUMM Ero perynupoBsanms. [ns sToi cxem
HOM NOHOAOBSATCA BCErO ABA PAAMATOPA ANs
OXNAXAEHUS ABYX TUPUCTOPOB, O HE YETHIPEX,
KOK B CXEME BKITIOYEHUEM AMOLOB B MOCT.

30pPALHbIE TOKM BEAIMKH - TAKOE YCTPOMCTBO
HOYMHOET NOCTENEHHO MPEBPALLATLCS B 060rpe-
BATEMbHbIN NPMOOP.

KoHeuHo, Bo BTOpUYHOI 0BMOTKE CHNOBOTO
TPAHCHOPMATOPA NPUAETCS HOMOTATL B ABA
pa3a 6onbLUE BUTKOB, 4EM B MOCTOBOW CXEME Bbl-
NPAMINEHHS, HO 30TO CeYeHMe NPOBOAA OBMOT-
KW B 1BO PO3Q MEHBLLE, YTO MPU HAOMOTKE TPAHC-
bopMaTopa MoxeT BbiTb AaXe NPenmyLLecT-
BOM.

Ha pucyHke nokasana cxema 3Y (“semns”
MOKA3AHA YCIIOBHO, W C KOPMYCOM OHA He CO06-
waertcs).

Cxema COCTOMT W3 HECKONbKMX HOCTEN:

1. C1noBOro NoHMXAKOLWETO TPAHCHOPMATO-
pa T1 cpuctopamu VST, VS2, crnaxvsaiolue-
ro GunbTpa nuTaHKs Ha koHaeHcatopax Cl-
C4 v ppoccens L1.

2. TeHepaTopa MMMYNLCOB, KOTOPbIM YNPaB-
nset $asoit oTKpbIBaHUS TUpUCTOPOB VST
VS2. Tenepatop cobpaH no TMNOBOM Cxeme Ha
aHanore OZHOMEPEXORHOMO TPAH3UCTOPA HA
snementax VT1 n VT2, Bpemasanaiollero koH-
nercatopa Cé v cornacytowero MMMynbCHOro
TpaHcpopmatopa T2.

3. Perynupyemoro UCTo4YHMKa TOKQ HA TPOH-
aucropax VT3, VT4 u konaercatopa C7 ¢ pe-
auctopom R13, suinonHsiowero dyHkumm ne-
PEMEHHOTO PE3NUCTOPA, C NOMOLLBIO KOTOPOTO
perynvpyioT basy MMMYIIbCOB, BEIPABATHIBAEMBIX
TEHEPATOPOM.

4. CXeMbl CIEXEHMSA TOKA W HANPAXEHMs AN
YNPOBAEHMS PETYNMPYEMbIM UCTOYHUKOM TOKQ
Ha onepaunorHbix yeunutensx DAT.T 1 DAT.2

b.[. Epocbess. r. V3tom, Xapbkosckas 0611

no cxeme komnapaTopos Hanpsxenus. Ciona
X€ MOXHO OTHECTH W WyHT amnepmeTpa R14.

5. BeinpsiMuTens 4nist MTAHKS CXeM reHepaTo-
PA MMMYNBCOB M MUKPOCXEM, COCTOSILLErO U3
anopos VD1, VD2, napametpuueckoro crabu-
nmsaTopa Hanpsixerus Ha avope VD6 u pesu-
cropa R11, crnaxueaiowiero dunstpa nuTaHKa
Ha koHaeHcaTopax C8, C9, a Takxe UCToUHK-
KOB OMOPHOTO HAMPSXKEHMS 1A PABOTH KOMNA-
patopoe HanpskeHus DAT Ha pesucTopax
R24-R27.

6. [Ing noBbILLEHMS TOYHOCTU OTKIIOYEHMS
MOMHOCTLIO 3APSKEHHOM BATAPEN AKKYMyrisi-
TOPOB AONONHUTENBHO NPUMEHEH Y3€n, BbiNOn-
HeHHbIi Ha Mukpocxeme DD 1 v anemenTax R8-
R10, VD4, VD5, VD9 1 VD10.

O6 3ToM y3ne Hapo cka3aTb 0cob0o, Ero MoX-
HO He ycTaHaBnMBaTs. [pu usrotoenennu 3Y ans
OBTOMOBUNBHLIX OKKYMyNSTOPOB, 0COBEHHO
Mpu 30paake GOMbLIMMU TOKAMM, NPH MOMbIT-
KX MX OBTOMOTM3MPOBATL CTOMKHYIMCh C MPO-
6nemoi HeCTABUIILHOCTY HANPSXKEHHS, MPY KO-
TOPOM MPOUCXOAMT UX OTKIIOYEHME, MPUHEM HO
cTeHpe sce pabotano HopmansHo. [Nposens
HOBMIOAEHHE, ABTOP 30METU, YTO BRagensupl 3Y
BECbMO HEKOPPEKTHO NOAKIIOYAIOT MX K OKKYMy-
NIATOPAM, MOTYT UCMONb30BATb CITYYAMHBIE MPO-
BOZHMKM (ORHOXKab! BUAEN MOAKMIOYEHUE NPOBO-
namu 6onee 10 m). Ha 3tux nposogax 06pasy-
eTCA 3HAYUTENBHOE MAAEHME HAMPAXEHWS, U
YCTPOWCTBO, ClEfALLee 30 BbIXOLHBIM HAMpPS-
KEHMEM, HOUMHOET OLUIMBOYHO PAHBLUE BPEME-
HM OTKMOYATb 3Y, O MUHOTAA W LIMKITYECKM BKITIO-
4OTLCS M BBIKNIOYATHCS.
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KOHCTPYNPOBAHWUE W PEMOHT

10T BAUSIOLLMI HAKTOP MOXHO UCKIIOYHTD,
YUUTBIBAS TO, YTO 30PARHBIN TOK B LEMW NPOTE-
KaeT nynseupylowmi, T.e. Toraa, koraa 4C
goinpamutens npesbiltoet SLC akkyMynaTopHOM
6aTapen, ectb MPOMEXYTKM BPEMEHH, KOTAA
OTCYTCTBYET 30PALHLIN TOK, B 3TO BPEMS M HYX-
HO NPOBOANUTL KOHTPOIb BbIXOLHOIO HANPAXE-
HUst. DTOT QNrOPUTM PABOTH MOXHO OCYLLECT-
BMTb PA3NM4HBIMKA cnocobamu. Breppue atot
METO[ KOHTPONA 30 BbIXOAHBIM HAMNPAXEHUEM,
YAQNOCb 3AMETHO MOBLICHTL TOYHOCTb OTKITIOUE-
Hus 3Y npu OCTHXEHMM BaTapeer akkymynsTo-
POB YCTAHOBMAEHHOTO YPOBHS HANPSAXEHMS.

MpuHumn peicreus cxemol 3Y. B Ho-
YONbHLIA MOMEHT MPK BKIIOYEHUM YNpABAse-
Mbiit ncTourmk Toka VT3-VT4 oTkpoertcs nniocom
yepes pesuctop R7, nostomy sagepsxka Gasbl
WMMYNbCOB, BLIPABATLIBAEMbIX FEHEPATOPOM
Ha Tpansuctopax VT 1-VT2, munumansHa. Tupu-
cropsl VST v VS2 oTkpbiBaIOTCA NPAKTUYECKM
Cpasy C NOSIBNEHWEM MOJYBONHLI CUHYCOWAbI
MEpPEMEHHOTO TOKA, 1 MOLLHOCTb, NOTPEbnsemast
oT TpaHchopmaTopa, makcumansHa. [o mepe
sapsaaa koHpeHcatopos C1-C4 nossutcs 30-
PAAHbIA TOK OKKYMYNATOPA, YTO BbI3OBET NAAe-
HWE HANPAXeHUs! Ha WwyHTe amnepmeTpa R14.
310 HanpsxeHwe yepes pesmctop R20 nonoet-
€Sl HO MHBEPTUPYIOLLMI BXOA KOMNAPATOPA HA-
npsxenus DA1.1, cpasrmeaertcs ¢ ycraHos-
NEeHHbIM 0OPA3LOBLIM HAMPSKEHUEM C Nepe-
MmeHHoro pesuctopa R27. Kak Tonsko naneHve
Hanpsxerms Ha wyHte R14 npesbicut 0bpasuo-
Boe, komnapatop DAT.1 nepekniountcs 1 Ha
€ro BLIXOAE MOABUTCA HU3KMM YPOBEHD (NOYTH
“3emnsa”). DTOT HU3KMI YPOBEHb YEPE3 ANOA
VD7 v peauncrop R13 nonaetca Ha 603y Tpax-
auctopa VT4, 1 ynpasnaembli MCTOYHWK TOKQ HO-
YMHOET 30KPLIBATLCSA, YBENMUMBAS CBOE COMPO-
TUBREHue B Lienu koHaeHcatopa C6. Vimmynbebl
reHepaTopa BeIPABATHIBAIOTCA NO3XKE, THPUCTO-
pbl VST-VS2 oTKpbIBAKOTCA MEHbLIE, YMEHbBLIA-
eTcst M noTpebaseman MOLLHOCTL. [ Tpu ymeHbLue-
HWM 30PSAHOTO TOKA KOMNAPATOP BHOBb BO3-
BPOLLOETCS B UCXORHOE MONOXEHME, HE OKa-
3b1BOSI BAWSIHUS HA TparaucTopsl VT3-VT4. Takum
06PA3OM OCYLLECTBASETCA LUMPOTHO-MMMTYIIbC-
HOE PerynMpoBaHMeE TOKA 3APSTKM.

Ha komnapaTope DAT.2 shinonHera cxema
CNEeXeHMA 30 BbIXOAHBIM HAMPSAXKEHNEM. KOK TOnNb-
KO OHO MPEBLICUT YCTAHOBIEHHOE 3HAYEHHE (KaK
npaeuno, 14,6 B), komnaparop DA1.2 takxe
MNEPEKIIOYMTCA 1 HATIOTMYHO, TOMKO HYePe3 An-
on VD8, nanee yepes pesuctop R13 sakpoer
TpaHauctopsl VT3-VT4, 1 reHepatop 1mmynbcos
OTKIIOUMTCA, TOK 3aPSAa NpekpatTes. 3a cyet
[OCTQTO4HO LUIMPOKOM NETIM TMCTEPESMCa, 0Bpa-
30BOHHOM peanctopamu R27, R28, Tonsko npu
CHWKEHWM HaNPsXEHWs Ha knemmax 3Y go 12,7
B, komMnapaTtop BHOBL BEPHETCA B MCXORHOE MO-
noxetme, u 3Y skniountca 8 paboty. Ceetomnon
HL2 curnanmampyet 06 okoHYaHMM 30paaa.

Kok orosapuBsanocs Bbilue, 34eCh NpUMEHEH
HOBbIM MPUHLMN KOHTPOIS HAMPSXEHHS, MOBbI-
LIQIOLLMI TOYHOCTb OTKIIOYeHMs. Hanpsaxenue
KOHTPONMPYETCS TOMLKO B Y3KME NEPHOLb BPE-
MEHM MEXAY MOYBOHOMM CHHYCOMAbI NEpe-
MEHHOTO TOKQ, B OCTANbHOE BPEMS YyBCTBM-
TENHOCTb KOMNAPATOPA CUABHO 3AHWXKEHQ.
Y3en suinonten Ha mukpocxeme DD 1 v Bcnomo-
ratensHbix anementax VD4, VD5, VD9, VD10,
R8, R9, R10.

Ha mukpocxemax DD1.1-DD1.2 seinonHew
GOPMUPOBATENb UMMYNLCOB, BEIAENAEMbIX U3
MNONOXKUTENbHBIX MONYBONMH CMHYCOMAbI TOKA,
B3ATbIX C BTOPHUYHOM OBMOTKM TpaHChOpmaTo-
pa T1 yepes sinpsmutenshsie avoas VD1-VD2,
koTopbie Yepes pesnctop R8 u crabunurpon
VD4 nogaatotcs Ha Bxon mukpocxemst DDT.1.
Braronaps crabunutpory VD4, kotopeiit oT-
CEKOEeT YACTb HAMPSXEHUs, O TAKKE 30 CYET
nopOorosbix CBOMCTB Mukpocxemsl DD, Ha BbI-
xone DD1.2 6yayt umnynscs wactotoi 100 Ty
W LAMTENbHOCTHIO 7.8 MC (anuTensHocTb 30BM-
CUT OT NUTaKoLLEro Hanpsxerus). Ha seixoae
xe mukpocxemsl DD 1.3 ByayT npouHeepTvpo-
BOHHBIE MMMYTbChI [IUTENBHOCTHIO 2...3 MC NpK
neproge 10 mc. B 3tv npomexyTku Bpemenu
(2...3 MC) rapQHTMPOBAHHO OTCYTCTBYET 3aPAA-
HbIN TOK, M NOAAHHbIE UMNYNbChl C BLIXOAOB MU~
kpocxemsl DD 1.3 uepes anog VD10 Ho HewH-
BepTHpYyIoLLMi Bxog Komnapatopa DAT.2 He
OKO3bIBAIOT BAMAHMS. B 5ToM npomexyTke Bpe-
MEHH W POMCXOMMT KOHTPOITb BBIXOLHOTO HAMPSH-
xenus. B nepuoge, korao Ha seixoge DD1.3 o1-
CYTCTBYIOT MMNYbCbI, T.€. MPUCYTCTBYET HU3KUM
YPOBEHb, OH 3HAYUTENBHO 3ALLYHTUPYET BXOA
KOHTPOMS HANMPSKEHMS, GAKTUYECKM OTKITIOYAS!
komnapatop DAT.2. Korga komnapatop DAT.2
CpabaTLIBAET, €0 HM3KMM YPOBEHb, MOAAHHBIN
Ha Bxoa mukpocxemsl DD1.3 yepes amopn VD9,
30NpeLLaeT NPOXOKAEHHE UMMYIbCOB YEPES
mukpocxemy DD 1.3, Ha Bhixoge ee npucyTcTay-
€T BbICOKWI YPOBEHb, 1 BIUSHME HO KOMNAPATOP
OHa He okasbieaeT. Ha npakTvike BHeppeHye Ta-
KOTO MPUHLMNGA KOHTPONS HAMPSIXEHMS NO3BO-
NUNO KOBMTLCS BECHMA TOYHOTO OTKIIOYEHMS
6atapen akkymynstopos ot 3Y.

TpeboBaHMs K [ETANSM, YCTAHOBNEHHbIM B
3Y, He KPUTWYHBI, TYT BO3MOXHbI PA3IMYHbIE
B30MMO30AMEHBI TPAOH3UCTOPOB W AMOAOB. Tu-
PUCTOPbI TyyLLE 3aMEHMTL Boee CoBpemeH-
Heimu Tuna T-112 v r.n. Opoccens L1 yeramos-
JIEH B LENAxX 3aLwnThl TMPUCTOPOB OT 3HAYMTEb-
HbIX TOKOB Npu 3apsake koHaeHcatopos C3-
C4. Ipoccens BLINONHEH HO CEpAEYHMKE
L12%25 ¢ 3030pom 0,1 MM, HaMOTOH NpoBO-
nom [M3J1 2,02 po 3anonHexus.

Bes koHaeHcaTopos GUALTPA NUTAHKA Cxe-
MQ KOHTPORSt 30 TOKOM HepaboTocnocobHa, a
HQMMYME WX LAXE XENATENbHO, T.K. 30psaka By-
LeT 6NM3KA K 30PAIKE MOCTOAHHbBIM TOKOM, YTO
6naronpuATHO CKAXETCS Ha baTapee akkyMmy-

natopos. EMkocTh konaeHcatopos, ocobeHHo
C3 1 C4, MOXHO yBENUYMTb, TEM CAMBIM YMEHb-
LUMB MYNbCOLMM HAMPSKEHHS, KOTOPLIE HA BbIXO-
ne 3Y npu ykasarHbix HomuHanax C1-C4 co-
crasnsior 1,5 B npu Toke Harpysku 5 A.

[ins reHepaTOpa MMMYNLCOB CXEMA BLIGPAHA
C TPAHCHOPMATOPHBIM BLIXOAOM, T.K. MHOTO-
NETHAR MPAKTUKO OBCIYXMBAHMS PA3AMYHBIX yC-
TPOMCTB HA TMPUCTOPAX MOKA3ANA XOPOLLYIO
WX HOAEXHOCTb, B OTIIMYWE OT CXEM C FONbBAHM-
YECKOWM CBA3LIO HA YNPABASIOLIME SNEKTPOAbI
TMPUCTOPOB. TyT TMPUCTOPBI BLICTPO BLIXOAAT
W3 CTPOSt AOXE B BECbMA HEHArPYXEHHbIX CXe-
MOX YNPABNEHHs MOLLHOCTH. TpaHcdopmaTop
T2 ucnonssoear Tvnoson MUT-3 (moxHo PUT-
4), HO MOXHO W3rOTOBUTL U CAMOCTOATENBHO
Ha cepaeynmnke LLI7x6, Bce BUTKM HOMOTOHSI
nposogom M13J10,15, kaxaas obmoTka coaep-
xut no 40 suTkos.

CxeMa KOHTPONS U YCTAHOBKM BLIXOQHOTO
HaNPsXeHUa, cCobpaHHas Ha peauctopax R17,
R19, R20, sbibpaHa Takoi ang yaobcTsa MOH-
TAXA, OHW YCTAHOBIEHbI HA NAHENW BONU3M Bbl-
XOZHbIX KIEMM.

TpaHchopmaTop cunosoit T1 u3rotosneH 13
[-06pasHoro xenesa wupuHon 35 mMm, Ton-
wuHor Habopa 38 mm. Mepeudras obmoTKa
HamotaHa nposogom M13J1 0,7, 890 sutkos -
gTopuuHas nposogom M13J1-1,7, no 70 sutkos
HQ NONYOBMOTKY.

LLIyHT Ans aMnepmMeTpa npw ero OTCyTCTBMM
NErKO CAENATb U3 KyCKA CTANbHOM MPOBOAKM
amameTpom 1,8...2 mm, gamnoit 15...18 cm, cam-
ToM cnupansio. Toraa pesncropom R15 rpaay-
MPYIOT WKAY M3MEPUTENBHOTO Nprbopa noa
ok 10 A wn gpyryio BeIBpaHyio wkany. Tak ge-
NQaTb NPOLLE W Nerye, 4em NOABMPATS LWYHT NOA
npnbop. Takxe nop npubop noaroxsioT goba-
BouHOe conpoTuenenue R16 ans usmepenus
HANPSXEHMs Nof BHBPAHHYIO Wkany npubo-
pa.
[Ny HEOBXOZUMOCTH TUCTEPE3NC KOMNAPA-
TOPA HAMPAXEHMUA MOXHO YOPQTh, UCKIIOUB
13 cxembl peauctop R22, Toraa npu goctmxeHnm
YCTOHOBNEHHOTO HAMPSKEHMS TOK YMEHbLIMTCA
[0 TOKQ COLEPXAaHMs BATAPEN AKKyMyNSTOPOB,
BENMYMHA KOTOPOTO 3GBMCHT OT TMNA GaTapen
W ee U3HOLWEHHOCTH. Toraa HeT 0coboi Heob-
XOAMMOCTH B yCTOHOBKE MUkpocxemsl DDT. B
5TOM kadecTse 3Y MOXeT paboTaTh kak OTAENb-
HbI 6riok nuTanmMa. Pesuctopom R18 moxHo
PEryNMPOBATHL BLIXOAHOE HAMPAXEHWE, A pe-
3ucTopom R27 - ycraHasnmMeaTs Tok orpaHnye-
HWA B LEMU MUTAHMS.

Jlureparypa
1. UnterpansHbie mukpocxemsl. Onepauu-
oHHbie yoummtenn. Tom 1. - M.: @uamarnur,

1993.- 240 c.

W3patenscTBo "Pagioamarop” M3BeLLAeT CBOUX MOAMMCYHKOB, KOTOPbIE MOANMCATIUCH Ha "IKOHOM-KOMNNeKT" Ha 2005 1., 0 TOM,

4YTO Mbl BbINOMHSAEM CBOE O6eLlaHue W Ha4YnHaeM BecnAaTHyr pacchiiky katanora 'Bcs paguosnekTpoHuka YKpauHsl'.
[ns nonyyeHus karanora HE06X0AUMO NPUCNATL B A[PEC KOMMEPYECKOr0 AUPEKTOpa;
Kommepyeckomy pupekTopy, a/s 50, Kues-110, 03110,
NUCbMO C NMPOCLOOVA BhICNATb KaTasor, B KOTOPOE BIIOXMTbL KOMWIO KBUTAHLMM O NOANMCKe
Ha "JKoHOM-KomnneKT", nHaekcbl 08045, 08046, 1 ykazaTs NOYTOBLIW agpec nonyyartens.
Mo>XHO Takxe HenocpeacTBEHHO obpaLLaTecs B ochuc no agpecy:
Kues, yn. Kpakosckas, 36/10, k. 8 (Bxof C ynuubl, NpaBoe Kpbifo).
Xenaem Bam ycniexoB B 6M3Hece U He paccTaBaTbCsl C JIIO6UMbIM feniom!
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160 1A NEKTOHMECKOrO TECTHDOBHHA dipI Chatvim Amoux

Twn npubopa

C.A. 6114 [C.A.6115N

MamepeHne HanpsbKeHnst

Ot 10 8o 440 B NOCTOSIHHOIO ¥ NEPEMEHHOIO TOKOB

N3MepeHue YacToTbl

Ot 15,3 0o 450 'y

N3mepeHne nsonauumn (metoa)

BunonspHbIN [ BunonsipHbIn + aBTOMaTUYECKMI

TecToBOE HanpskeHue

100 - 250 - 500 B

TecToBOE CONPOTUBNEHWE

Ot 5 kOm o 600 MOM

OudbdepeHumanbHbIn TECT

10 - 30 - 100 - 300 - 500 mA

IAN

|+ nepeMeHHas ot 6 go 1000 mA

TecT ownbKN BLIKMIOYEHUS

0,51AN

BpeMFl BbIKNHOYEHUA

IAN, 2xIAN, 5xIAN, 150 MA, 250 MA + LWaroBbIM pexum

TOK BbIKITHYEHURA

LLiaroBbI pexum

"3emns"

1P metog o1 0,15 Om go 10 kOm

CenekTnBHas "semna”

Xapakrepuctvkn npubo-
POB MpWBENEHs B TAGAM-

C TOKOBBLIMUW Knewamm
(4ononHUTENLHO)

ue. KoHTtypel (6e3 L-PE, L-N u L-L koHTYpbl umnegaHc n conpoTuBneHue
Akceccyapsi: andpdepeHLnanbLHoro ot 0,08 no 200 Om
MOCNENOBATENbHbI MPuH- | BEIKMOYeHN:A 30 MA)

Tep; CenektuBHbIli L-PE koHTYp C TOKOBbIMU Knewamm

(AONONHUTENBHO)

nporpammHoe obecnede-

H1E KOMMBIOTEPQ; Mpo3BoHka Ot 0,16 Om go 2 kOm Ha 200 MA (3BYyKOBOW curHana)
knewm MN21; MoBopoT hasbl Mpw Hanpsixennsix oT 20 go 440 B
knewn C103; Tok/Tok yreuku C TOKOBBLIMU KneLamm

onuus Ans NpoBepPKM

(4oNONHUTENLHO)

CwvrHanbl TpeBorm

Ha kaxaon dyHkumm

" n "
3emnn” (Kopobka ¢ “sem-

ASHBIM” HO60pOM),’ MNamsaTb Ha 800 namepexuni
NPOBGHMK YAGNEHHOTO RS-232 Nmeetcs _
KOHTpONA. WcTOYHUK NUTaHus Ni-MH akkymynatop co BCTPOEHHbLIM 3apsigHblM YCTPOWCTBOM
3nekTpobesonacHOCTb IEC 61010-1 Cat. Ill 300 B
FaGapuThl 295x230x108 Mm
Bec 2,1«r
Akceccyapbl KoHTeliHep ana akceccyapoB coaepxuT: 1 kabenb ans

n3MepeHnn u noasapsgku; 1 nameputenesHbI kabens ¢ 3
BbiBOAaMM; 3 3axuma "kpokoaun"; 3 TeCToBbIX NPOGHUKA;

NPo6GHUK ¢ 1 BbIBOAOM U 1 TECTOBLIM BbIBOAOM

JnekTpuyeckas cxema

1, 18 - dapsl; 1.1, 18.1 - namnsl GauxHero w aansHero ceeta; 1.2,
18.2 - namnsl rabaputHoro ceeta; 2,19 - dorapu nepepnme; 2.1, 19.1 -
NaMMbl NepeaHero GoHaps; 3 - 3NeKTPOABUIaTENb OMLIBATENS BETPOBOMO
cTekna; 4 - MUkponepekoYaTens Ha kapBlopaTope; 5 - LATYMK aBapHit-
HOTO AABNEHWA MACNQ; 6 - KATYLIKA 3AXUTaHKS; 7 - pacnpeaenurens 3a-
XUraHus; 8 - [ATUMK TEMNEPATYPbI OXTOXAAKOWEN XMAKOCTH; 9 - cBeuW 30-
xuranms; 10 - renepatop; 11 - craprep; 12 - akkymynsropHas 6atapes;
13 - naTYKK BEPXHEN MEPTBOIM TOUKM; 14 - BBIKNIOYATENb KOHTPOMLHOM
NIAMMbI CUTHONBHOTO YCTPOMCTBA TOPMO30B; 15 - anekTpoasuratens Bex-
TUNFTOPA OXNAXAEHUS papMaTopa; 16 - 3BykoBO# curHan; 17 - AATUMK BKIHO-
yeHusa anexTpogsuratens sertunstopa; 20 - pasvem anarHoctuky; 21 - no-
NOJHUTENLHOE pene B Lenu cTapTepa; 22 - GoKoBbIE YKa3aTenu NoBopo-
10; 23 - MoHTaXHbI 6r10K; 23.1-23.16 - npepoxpanuteny; 23.K1 - pene
Bpemern ombisatens; 23.K2 - pene ykasatenei noBOpoTa M ABAPUIHOM
curnanmsaumm; 23 K3 - pene crexnoounctutens; 23.K4 - pene ncnpasHo-
cv namn; 23.K5 - pene pansHero ceeta dpap; 23.K6 - pene dpapoouuct-
ku; 23.K8 - pene 3sykosoro curnana; 23.K9 - pene anektpogsuratens
seHTUnaTopa paauartopa; 23.K10 - pene oborpesa aansHero crekna;
23K11 - pene 6anxHero caeta dap; 24 - 610K ynpasneHus 3KOHOMa-
3EPOM NPUHYANTENBHOTO XONOCTOTO XOAA; 25 - 3NEeKTPOMArHUTHBIN Kna-
naw; 26 - NPesoXpaHUTENb CTEKIOOUUCTUTENS; 27 - 3NeKTPOABMraTeNb
cTexnoouncTuTens; 28 - peauctop fo6aBOUHbIN; 29 - SnexTpoaBmMraTens OTo-
nutens; 30 - BeikniouaTens ceeta sagHero xoaa; 31 - poseTka wrencens-
Has; 32 - nnadoH ocBeLleHms BeweBoro awyka; 33 - BuIKoYATENb NNa-
boHa; 34 - nepexnioyarens otonutens; 35 - nAMNA NOACBETKM PbIYATOB OTO-
nutens; 36 - npukypusaTens; 37 - NepexioYaTeNb HAPYXHOTO OCBELLEHMS;
38 - anrennra; 39 - marnutona; 40 - 6nok uankatopos; 40.1 - namna koH-
TPONS NPOTUBOTYMAHHLIX GpoHapeit; 40.2 - namna KOHTPONA ABOPHIHON
curHanmaaumu; 40.3 - naMna KOHTPOAS U3HOCA TOPMO3HBIX KONOROK; 41 -

apTomoounsa NXK-2126

BLIKNIOYATENb KOHTPOMLHOMN NIAMMbI CTOSHOYHOTO TOPMO3Q; 42 - KOMBUHA-
umnst npubopos; 42.1 - Taxometp; 42.2 - sonstmeTp; 42.3 - ykasaTtens
ypoBHs Tonnuea; 42.4 - ykasatens TEMNepaTypsl OXNAXACIOLEN XUIKO-
ctu; 42.5 - skoHoMeTp; 42.6 - KOHTPOMbHAS NAMNA PE3EPBA TOMMBA;
42.7 - KOHTPONLHAS NAMNA BKNIOYEHUs rabapuTHoro ceeta; 42.8 - koH-
TPOMLHASA NAMNA BKNIOYEHUs rabapuTHOTO cBeTa; 42.9 - koHTponbHas
NaMNa BKItoYeHms ykasarenei nosopota; 42.10 - KoHTPOsLHAS TaMNa aBa-
puitHoro aaenerns macna; 42.11 - KOHTPONbHAS NAMNQA TOPMO3HOM CHC-
Tembl; 42.12-42.16 - namnbl ocselLeHms KoMouHaummn npubopos; 43 - Bbi-
KnioyaTens cron-curHana; 44 - seikniouatens 3axuranms; 45 - seiknioua-
TeNb OCBELLEHMA KOMOMHALMM NPUOOPOB C PeoCTaTOM; 46 - BhIKIIOYATENL
30[HETO NPOTUBOTYMAHHOTO GOHAPS; 47 - BLIKIIOYATENL QBAPHUIHON CUT-
Hanuzaumy; 48 - aeepHsie Boikmioyateny nnadoHa; 49 - gatumk ykasare-
ns yposHs Tonnmea; 50 - ebiknioyaTens 3sykosoro curHana; 51 - nepeknio-
yatenb MHOrodpyHKUMoHanbHbIA; 51.2 - sknioderne ceeta dap; 51.3 -
BKNIOYEHME ykasaTenei nosopota; 51.4 - BkloueHe CTEeKNOOUMCTUTENS;
51.5 - Bxniouenue ombisatens; 52 - nnadoH ocselueHus canoxa; 53, 57 -
dorapu saarHme; 53.1, 57.1 - namnsl npotusoTymaHHoro doHaps; 53.2,
57.2 - namnsl rabaputHoro ceeta; 53.3, 57.3 - namnsl ykasaTtenei noso-
pota; 53.4, 57 .4 - namnsbl 3agHero xoaa; 53.5, 57.5 - namnsl cron-curHa-
na; 54, 56 - namnbl OCBELLIEHHA HOMEPHOTO 3HAKA; 55 - NadoHLI ocBe-
weHws 6araxHmrka; 58 - 3BykoBoN curHanuaatop; 59 - perynarop Hanps-
KEHMS.

Pacusetka nposopos: b - 6enwit; I - rony6om; X - xentsiit; 3 - 3eneHbii;
K - kpachsiit; KH - kopuuressiit; O - oparxessiit; P - pososeiit; C - cepbiit;
@ - duonetoebiit; Y - YepHbIi.

Mpumeuanme. Ljuppa Ha npoBose cooTBETCTBYET HOMEDY NO3MLIMH,
K KOTOPOW MOACOEAMHEH AAHHBIV MPOBOA.

Cxemy npucnan C.M. Ycenko (Yepuuroeckas o6n.)

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua
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CMPABOYHbIN INCT

KonTponnep aneKTpoHHOro 3aXKHraHHA aBTOMOOMNA
YP1101X1126 ¢ paTuuKom Xosnna Ha Bxoje

B.C. PoicuH, A.C. YeukoB, I. Knes

MuterpansHas  MuKpoOCxema
YP1101X126 (3apybesxHbiit aHanor
- mukpocxema L497 dupmer SGS-
Thomson) npearasHaueHa ans npu-
MEHEHMA B ABTOMOBUIE B KQYECTBE
6ECKOHTAKTHOM CMCTEMBI SNEKTPOH-
HOTO 3AXXMIAHMA C UCMOMb30BAHMEM
naryuka Xonna.

CMFHOJ'I C BbIXOAA MUKPOCXEMbI NO-
cTynaet Ha 6a3y BHELWHETO MOWHO-
FO TPAH3MCTOPA CTPYKTYPLI N-p-N AN
POPMUPOBAHMA MMMYALCA TOKA B KO-
TyWKe 30XMraHus, obecneunsaio-
wero Tpebyemyro HaKOMEeHHYIO
3HEPIMIO C MQUTbIM PACCESHUEM MOLLL-
HOCTM.

B m1kpocxeme MmeeTcs BO3MOX-
HOCTb BOCCTAOHOBJIEHMA ONTUMQASIb-
HOrO Ans PaboTH ABMrATENs BPEME-
HU ONEPEXEHNA 3CXKMTAHMS, B CIyYae
€CAIM MOKCUMYM TOKQ B KQTYLLIKE 30-
XUraHus He gocturaet 94% ot Homu-
HQMLHOTO 3HaYeHus. Mukpocxema

MMEET OrPaHMYEHNE MOKCUMAIIBHOTO TOKA B KATYLLKE 30XMIaHMS,
30LUMTY OT NEPEHANPAKEHUS HO KONIEKTOPE BHELLHETO TPAH3N-
cTopa CTpyKTypbl N-p-n. NpesycMoTpeHa BO3MOXHOCTb Noa-
KIIOYEHMS 3NEKTPOHHOTO CHETYUKA YUCNa 0BOPOTOB ABUIATENS.
Mukpocxema 3aLLMWAET OT NOAAYM OTPULATENLHOTO HAMPSXe-

HUA NUTAHKUA.

Cxema skmiouenus mukpocxemsl YP1101XM26 (L497) nokasa-

HO HO PUCYHKeE.

Mukpocxema YPT101X126 BbinonHeHa B nnaCTMOCCOBOM

kopnyce DIP-16.

TexHONorus U3roToBNEHUS - 6MI'IOJ'IFIpHOFI.

Tabnmua 1
OneKTpuyeckme napameTphbl 3HauyeHune
Tok noTpebneHus, MA He 6onee 200
HanpsbkeHnne ctabunutpoHa no eeiBogy 3, B 6,8...8,2
BxogHoe HanpsikeHue, B He 6onee 0,6 ("0"),
He mexee 2,5 ("1")
BxogHon TOK, MKA 50...400
HanpsikeHne HacbILWEeHNs BbIXOAHOMO TpaHaucTopa, B He Gonee 0,9
HanpsokeHne cpabatbiBaHUA CXEMbl OrPaHUYEHUs TOKa 260...370
B KaTyLUKe 3axuraHus, mB
Tok 3apsga koHgeHcaTopa no Boisogy 11, MKA 7,8...11,0
Tok pa3psiga koHgeHcaTopa no Boieogy 11, MKA 0,5...1,0
OTHOLEHWE TOKa 3apsiaa K TOKY pa3psga 7,8...22,0
KoHAeHcaTopa no BeiBogy 11
HanpsixeHue HacblLLeHUs BbIXOLHOIO TpaH3UcTopa He 6onee 0,8
AaTyuka ynucna 060poToB (BbiBog 6), MKA
ToK yTe4ku no BbiBOAY 6, MKA He 6onee 50
HanpspkeHue BcnoMoratensHoro ctabunutpoxa, B 19...27
OnopHoe HanpshkeHue (BbiBog 12), B 12..1,3
HanpsxeHue ctabunutpoHa no eeisogy 15, B 18...26
[nanasoH nuTaKLWwux HanpsbkeHnin, B 6...28
Tabnmua 2
BbiBOA HasHaueHne
1 "3emns"
2 ManocurnaneHas "semns”
3 [HanpsikeHwe nuTaHus
4 He coeanHeH
5 Bxoa ot gatuuka Xonna
6 |Bbixog Ha cHeTymnk Yucna o6opoTos
7  |BcnomoraTenbHbIi cTabunusartop
8 BpeMsa BoccTaHOBMEHNS ONTUMarbHOWN

MOLLHOCTH

9 [3awmTa KaTyLKM OT NOCTOSHHOrO TOKa
Snektpuueckue napametpsl mukpocxems YPT101XM26 npu 10 1Kk
HanpsxeHun nuTanms 14 B 8 sanasore pabounx Temnepatyp OHTPOIL ONEPEXEHR SAMUraHUSA
—40..+85°C npuseneHb B Ta6R. 1, HasHaYeHME BLIBOAOS - B 11__|KoHTponb onepekeHns saxnrams
Ta6n.2. 12 | Tok cMelieHnst
13 |OrpaHuyeHue Toka B KaTyllKe
14  |BbIxoJ Ha BHELUHWIA TpaH3UCTOp
15 |3awwuTa BHEWHEro TpaH3ncTopa
Ha raxometp DS 16 [MuTaHue BLIXOAHOrO kackaaa
RS
:J—E—ld—'—o +U,
c i H] cc
R1 R3 R4 R6
D1 T1
D3 dnemeHTbI AN CXeMbI BKIIOYEHUS:
'12‘ ] Pesucropei:R1 - 820 Om; R2 - 62 kOm; R3,
) - R4 - 100 Om; R5 - 20 Om; R6 - 56 Om; R7 -
6 3 16 s R11 360 Om; R8 - 10 kOm; R9 - 4,3 kOm; R10 -
Bxon s — A 2OmR1T-5,1Om;R12-200 Om;R13 -
\Em R 100 Ow; R14-0,075 O
4 Kongercaropsi: C1 - 0,22 mk®; C2, C3 -
- YP1101XT126 Vit 1_ 0,1 mk®; C4, C5 - 1 k. C6 - 2,2 b,
7 (L497) RIS Toaranctop VT1 - KT892 (KT834A).
] Hnoaw: D1, D3 - KC524T; D2, D4 -
12 | {in [t s [o |2 KO413A; D5 - KO221A.
D2 - Karywxa saxurarms - T1.
R[] o =C“TCS R
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YNPOBAHRUWE W PEMOH

Yempoiicmen npozammoe “Yauky”. Yacms 2

10.11. Capaxa. r. Mupropoz. [lontasckas 06/1.

KnaBuarypa sensetcs ycrpoicTBom BBOAA U ONEPATUBHOTO YMPABNEHHS,
CNeUManmM3MpOBaHA NOA MUKPOCXemy Taimepa-kontponnepa KP1016BM1.
BHewuHwi B1A KIQBMATYPSI MOKA3AH B NPEAbIAYLIEN YacTv Ha prc. 1 1 2 v 8 3TON
4OCTH HO PUC.8. Ha pUE.9 NoKa3aHA TPMHLMIMALHAS CXEMA KOMMYTALMM.
Knaeunatypa coctont u3 asyx KOHCTPYKTUBHO 30KOHYEHHBIX, HO OBBEANHEHHBIX
yacreit. 910 ocHoBHAs knasnaTypa SB* us 15 knasuw (npumereHa cTaHaapT-
Has “pesnHosas” knasuatypa ot yerpoictsa “Curian-201") u gononwutens-
Hble knasuwm SB1, SB2 v SB3 8 cbopke ¢ nonontutensHbimn snemertamm. Oc-
HOBHQSA KIIOBMATYPA NpeacTasnsaet cobom marpuuy 3x5, npuyem sce 3 sep-
TUKQNbHBIX PARA KNABHLL NPEACTABASKIOT COBOM GYHKLMOHANbHbIE FPYMNbI W
pononrers knasuwamn SBT, SB2 u SB3. Knasuwa SB1 o6o3HaueHa “+10” n
PACMONOXEHA HAA NEPBO# KONOHKON Knasuw ¢ uudpamu ‘0", “17,“2",“3" n
“4". OHa npeaHasHadeHa ans seoga uvcen “107, “117, 12", “13" n “14” npwu
OfHOBPEMEHHOM HOXATMM (CHaYANA CneayeT HaXaTb 1 3adukenposats SB1).

Knasuwa SB1 aeficTayet Tonbko Ha nepsyto KonoHky. [ins paseasku ot ko-
noHku 2 ycrarosnen anop VD 1. CxemotexHndecku knasuwa SB1 nopaet cur-
Hans! wectudasHoi nocnegosarensHoctv D1-D4 u D6 ogHospemerHo Ha Bxo-
aet K1 1 K2, uto u socnpunmmaetcs mmukpocxemoit KP1016BM 1 kak og um-
cen ¢ “gecatkon” (ot 10 go 14).

Knaeunwa SB2 o6osHauera “+15” u pacnonoxeHa Hap BTOPON KONOHKOM
knasuw ¢ undpamu ‘57, “6”,“7”,“8" n"9”. Tak xe, kak u B cyyae SB1, npu
HOXATUM TAKOM KIABMLUM OTKIIOYAETCS, HaNPUMep, kaHan “5”, a Bknioyaetcs
kaHan “15”. Knasuwa SB2 kommytupyet dasy mukpocxemsl D5 Ha sxon K1 taii-
mepa-koHTponnepa (puc.9).

Jononnutensras knasuwa SB3 “CHpoc” k cxeme Taimepa-koHTpONNEpa
OTHOLLIEHMSI HE MMEET, HO OHQ OTKITIOYAIOLLOS, KAK U PACCMOTPEHHBIE Bbile SB1
u SB2. Ecnm 8 é-m paspsae Ha uiankatope (CAN) uuanumpyetca nocneanss
ucnonHerHas komaxaa ot 0 go 9 (Ha BkioYeHHe), TO NoCne HOXATHA KNaBM-
wmn SB3 oCTOHETCH BKAIOYEHHBIM TOMLKO 3TOT KAHAM, HE3ABMCUMO OT TOrO,
CKOMBKO WX BHINO BKIIOYEHO.

Ecrv e B 6-m paspage (HOMEp KOMAHLbI) OCTaNCs HoMep MO0 KOMAH-

abl Ha eoikioyerme (o1 10 no 15), To Haxatue knasnww SB3 npueeper k oT-
KITIOYEHMIO BCEX KOHASOB, TAKXE HE3ABMCHMO OT TOTO, CKOSTbKO MX BBINO BKITIO-
YEHO M K KOKOMY KAHQNY OTHOCHTCS 3TA OTKIIONAOWAs KomaHaa. [Mockonbky
NPOLLE BCETo BBECTU OTKIIOHAIOLLYIO komaHay “15” knasuwert SB2, To, manu-
nynupys knaemwamn SB2 u SB3, Bcerna MOXHO BbIKMIOUMTb BCE KAHAbI, MX MO~
TIOBMHY WK OCTOBUTL OfMH BKITIOYEHHbIM NOCEAHMI HE3ABMCUMO OT COCTOS-
HUSt TOMMEPQa-KOHTpONNepa.

Knasuwa SB3 dyHKUMOHANBHO OTHOCHTCS K YIPABNEHHIO, NOTOMY YCTOHOB-
NEHA Haf KONOHKOW KNaBWwW ynpasnenus (3-i) ¢ knasuwamu “BP”, “IMP”, “TM”,
“KOP” v “3M", onucanme $yHKumit KOTOPLIX NPUBEAEHO B 1-i 4aCTH.

Ecnn Bul Bygete HOOMpPaTH KIABMATYPY M3 OTAEMBHLIX KHOMOK, HAMPUMED,
mna SBM (koraa Het B pacnopsixernn knasuatypsl ot C-201), To npowe
BCETO 3TO CAENATL HA MAKETHOM nnaTe B pactpe 2,5 mm. B takom cryyae Ha-
Gupaiot 18 knasuww B MaTpuue 3X6. M3ameHeHre KOHCTPYKLMM HEU3BEXHO Be-
LET K U3MEHEHMIO CXEMBI.

KoHcrpykuusa knaeuarypbl. Ha puc.8 cresa nokasaxa npaktiyeckas
KoHCTpyKums knasuatypsl ot ycrpovictsa C-201. Knasnarypa otaenera ot oc-
HosHon nnatel C-201 (sbiceepnens 3aknenku) 1 obpesaHa 4o pasmepos
50x77 mm (cpesan npasbiit kpait no puc.8 ¢ OTeBePCTMAMM MOZL 3AKNENKH).
Kpome Toro, npoceepnersl ewe 5 oteepctiit @3 mm (cnesa) Hackeosb yepes
LUMTOK C TONMKOTENSMM KNOBHLL, O TAKXE 36HKOBKOM eLLe Agyx oTBepcTui 92,5
MM.
Mpuwnocs yopaTth TAKKE XECTKUE WuHbI “CTONBLOB MATPHLL!” 1 3AMEHNTL
1x opHOXMbHBIMKM nposofamu D0,5 mm. Pacceepnensl 8 oteepcuii u caena-
Hbl MUCTOHBI NoA BbiBoabl knasuatypsl KO-K2, D1-D4 v D6. Otsepcrva @3 mm
yXe Bbln B N1TE OCHOBHOM KNABUATYPSI - 3TO TEXHONOMMYECKHE BbIPYOKY CO-
€OMHEHMA TOPOXEK NPU FaNbBAHMYECKOM MOKPLITUM AOPOXeEK. [103TOMY Cne-
ayeT y6paTh (3EHKOBKOM CO CTOPOHbI AOPOXEK) OCTATKM LOPOXEK NEYATHOM
NAQTHI, CXOAALLMECS K BEIPYOHOMY Y31y, 4TOBbI BUHTHI HE MOTTIM UX 3OMKHYTb.

Orsepcrus 2,5 MM 36HKOBAHbI A1t TOTO, YTOBbI YCTAHOBUTH BUHTbI C MO-
TaitHbiMu ronoskamu M2,5 pnunoit 30 mm (oTBepcTHs TonbKO B NNATE), KOTO-

pble CneayeT yCTaHOBUTL nep-
BbIMM W HOKPYTUTb HO HUX FQMKH,
a TaKxe NofobpaTs BTysKkM (nyy-

50 3 we nog raiku). Mocne 3toro oc-
- HOBHQS KNOBMATYPA CTAMMBAET-
X § cst 8 cbope aBymst BuHTaMM M3
X 9 LMHOM 7 MM (4epes oguH: 2-i 1
— —1 —— BN i_ , | 4-iBnesom papy no puc.12, 3t
R | BUHTb BUAHLI W Ha puc.1). Mna-
= - -3 OCHOBHOM KNQBMATYPbI KPENsT
XIS e Jet 5 gyyCTpoﬁcnae ynpoTZJEeHEﬂ Ha
ST 4 nnare aewrdpaTopa ANnHH.I-
g o[ o ccoefbeo —7 MM BUHTAMM 4EPES POCNOPHBIE
DIFLT clevdl: wrem2d | _g BTYNKM AnHoi 16 Mm (puc.12),
T 2 ° e NO3TOMY B 3ArOTOBKE NNATHI e~
ES|> N1722 PR el — 11 WndpaTopa cnegyeT Npoceep-
L_: : MR % /6 3 NIUTb OTBETHLIE OTBEPCTUS, KOK
Y ol N le o 0 0000 o nokasaHo Ha puc.12.
: ‘69)“ Acry  \pprs e % —/5 Bbicoty pacnopHbix BTynok
— .. — 77 (n%n6wp)om npu KO‘II\AI'IOH(OBKG
o ° 3 Cc7¥F cOopke| BCEro yCTpOoUCTBA (nep-
2Le\, | 00L, o 0o :_jh ° —79 BOJ W BTOPON yacTel puc.2) ¢
L 2 DDIY TH2! 2t 8 Y4ETOM MONOXEHHA (BHICOTHI)
”’4770 g, ; e e 5 s . “kpacHoM NuHuM”, NpeacTasna-
L0 Je 0 LR RN — 25 joLLelt coboit NMNOCKOCTh, KOTO-
Dj[i?f’fz 13!9‘75/5 !@'C/B = 25 pas AN KNABUATYPL OT C-201
A of T o ' 9000000 NMPOXOAMT MO HUXHEN MNOCKO-
DD3|, oD\ —27 CTU LMATKO C TOAKATENSIMU KNa-
M 1] BULLL
o@; dyati, Cr9 ot 2 OCHOBHOI! CTHIK YaCTel pea-
Mo L0k > - becoc oo —31 NM3YETCS B y3Ne NOMONMHUTENb-
'@@/ y s ) :_CL" loois 7772 .33 ;mxgngamw SB1-SB3 no puc.1,
¥ . - u 8. 3pecs npumeHenme nex-
SBurabrsty) =07 1@620 ot '+ —35 TOYHOTO Wneida C PasbEMOM
: DB . INZ @. 3% XX oueHb obneryoeT Aeno 1 nos-
&) Oenobron Rrdbuargoa 557 7um .EE_'/7/7070 Fewsaoparona ‘ BONAET PEQNM30BATL XOPOLLEE
T T 1 1 0 1 L LT 1132 nestm pelenne CTLIKa: MEXAY CTek-
/3 5 % 9 11 /375 1719 2 ‘ NIOM AMCNNER U LONONHUTENBHOM
KNaBUATYPOM Byaet wwenb (ee
Il 57 ! 56 MOXHO He 30KpbIBATL), Yepes

KOTOPYIO BUAHBI BHYTPEHHME
3MIEMEHTBI (NAHEeNbKM MHANKATO-
pos 1-4 paspsnos COW, npu-

AnekmpuicNe2/2005

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua



KOHCTPYNPOBAHUE Y PEMOHT / SHEPFETUKA

XKUM NNEHTLI U COMO J'IeHTO). Ecnu nenta nexut Ha OHe NoTKa, nony4yaeTcs abConTHO He-

e =732Y

X A7 |.9B2 5= 30METHOE COEMHEHHE.
I //.,4/0" A5 o7 /{é/gﬁgg [naty AONORHUTENbHBIX NEYATHBIX KNABULL MPUAETCS M3TOTOBUTL TPAAMLMOHHBIM Me-
p
Y i T Gecroni TOAOM XMMMYECKOTO Tpaenerms. Ee pasmep no anvHe ykasaH opreHTHposoyHo (6nms-
y 43}0 1 eon S KWt K MOKCUMOLHOMY NMOA MPEANOXEHHYIO AnuHy nentouroro kabens). Mpu cbopke
E 4 00358 o 6,0 yrounsetca (puc.2 u 8). PaccrosHme B ocax kHonok mexay SB1 u SB2 pasHo 15 mm,
Q : ’*;2/‘75 T e mexay SB2 u SB3 - 20 mm (kak v B konoHkax ocHosHO knasuaTypsl oT C-201).
§ oLy O S ey e [NonoxeHue 0cu KHOMOK B NOMNEPEYHOM HAMPABIEHUM CNEAYET YTOUHWT MO 30roToB-
g IR ) - ke nnaThl felwmdparopa (NoatoMy Ha puc.8 3t nnatsl nokasaks emecte). OHa fonxHa
g ] = — = I COBMOAATL C OCHIO CUMMETPMM PA3BEMA XX M HO STOM KE OCH AOMKHBI HOXOMUTHCSH KPe-
S Dée— N
3 A e 16 nexHble 0TBePCTHA Ha 06emx nnatax (puc.2 u 8) &92,5 mm.
N | ./_Eﬂl :E[B ; CraHaapTHble HU3KOMPOMUIbHbIE KHOMKM NyuLLE BCero B3sTs Tura SBM ¢ kopoTkim Ton-
& N3e \ i % Kauom (c meTannmyeckorn membparoit, ocobenro ana SB1 1 SB3). Mopobparts konnay-
- MRz 77" | N KM OT KAKMX-TMGO 3NEKTPOHHBIX YCTPOHCTB kOPOBUATOro TMNA, YTOBbI KHOMKK NOMELLA-
, .
g ‘ =2y E ’/:[JE H § JINCb B KONMNAYKAX TONKATENEN. 3TO y~MeHbLL|l/1T BbICOTy y3ﬂ0 ANONONHUTENBHbBIX KHOMOK, YTO
Q noe | EEAN BAXHO, NOCKONbKY PO3bEm XX BBICOKHI, HO €O BBICOTY MOXHO HECKONLKO YMEHbLUMTL. Vime-
§ AR BZZzaE €TCA B BUAY THE3[10 HO NEHTE, B KOTOPOM OBLINHO UCNONL3YETCH ABA NPUXMMO: |-/ Npu-
% } - i | & MM - CEnapaTop Ansi BPE3HbIX KOHTAKTOB, @ 2-i npuxumaeT 3asepHyTyio nenTy. [Mpu-
~ D e ] i 1 3 XKNM 2-% MOXHO CHSITb, HO NOCAE 3TOTO HYXHO 6onee aKkypaTHO 0BPALLATLCA € 3TUM CO-
- “, " Y4 u
& UL |9 37" IR €OMHEHUEM.
@ ! B RS 70 AOCT YMEHBLUEHWE BLICOTHI COYIEHEHHOTO PO3LEMA NPUMEPHO Ha 4 mm. [ng To-
DG e f 1 1 % ro 4To6bl COBPAHHAS KOHCTPYKLMS HE “PA3BANMAACs” NPH BLIAEPTUBAHMM NEHTHI U3 PA3b-
[ P €Ma, NNATA AOMOMHUTENbHBIX KIABHLL BLIMOMHAET GYHKUMIO BTOPOTO MPUXMMA NIEHTbI B KOH-
) J’ ‘ CTPyKUMH yCTpOiCTBa ynpaenerus. He 3a6yasTe Takke Npo Npyxmm NeHTs HQ ANaTe Tai-
mepa apaieepos (puc.2, 6, 8).
K7 Kz KO (Moononxerue cneayet)
K Eabry ooy #rABu
.DDf/és/éods/ 5,68« ?@rﬁezcrﬁe%b/

KaK kBasuHeiTRANbHbIH JEHTPOH
MEPEHMEHOBAH B AMHEHTROK,
Yactb 1. Y70 Ha cuexe

JLI1. @omuHckni, akanemuk PAEH. r. Yepkacch!

B Hay4HO# 11 OKOTOHQYYHON eYaTH BOT yxe bonee AeCaTv IeT He YTH-
XQIOT CIIOPbI O PEALHOCTH XONOAHOTO AaepHoro cuntesa (XIC) u svipa-
6OTKH TEMOBOY SHEPMM B YCTPONCTBAX CAMOTO PA3HOTO POAQ, KOTM-
YECTBO KOTOPOJ MPEBBILLIAET KOMMYECTBO INEKTPHIECKOH MM MEXOHNYE-
CKOH SHEPIMY, MOBBOLIMONT K ITHM YCTPOHCTBOM M3BHE (CBEDXCAHHMIHBIE
rennoreHeparopsl). Muerms pazgemmnce. [Now [Npesuanyme PAH aa-
xe cozaara Komncens no 60psbe ¢ IXeHAyKOH, Lesb KOTOPOH, yBbl, He
BLISICHUTb MPABLAY M HABECTH SCHOCTb B STOM BOMPOCE, O FONIOCTIOBHO 0YEP-
HuTs 1 3aknesimts cropornmnkos X9C. Beas X9C, ecnn byner peanmso-
BOH B MPOMBILLIIEHHbIX MACLLTABAX, OCTABUT 63 Kycka xneba ¢ Macnom
BCEX TEX, KTO CErOAHS B HEMMOBEPHLIX MOCLITABOX BOOIBAET HEPTb U MM~
[DOAHBIN 13 1 6E3MYMHO CXMIQET WX, PEBPALLAS B TEMIIO M SNEKTPOIHED-
VIO M HOXMBQOS HO STOM BACHOCTOBHbIE BAPLILLM, HE SYMQS O TOM, 4TO
CTQHET He TOJILKO C 4e/10BE4ECTBOM, HO M CO BCEH XMBOM MPHPOJOH HA
emiie B pe3ynbTate OTPABIEHNS €8 ATMOCPHEPLI POLYKTAMM CKUIQHMS.
YBbi, He@pTEMOPUS 1 “OrHENOKNOHHWKM CErOBHS TBEPAO 30XBATHIM PbI-
YQry yrpaBeHus KaK B MOABHTENLCTBAX, TAK 1 B KOQAEMMSX HayK. Ho umc-
110 IKCIEPHMEHTOB COMOTO PA3HOTO POAQ, AOKA3BIBAIOLLMX PEATILHOCTS
kak X9C, Tk 1 CBEPXEAMHMYHBIX TEMIOTeHEPATOPOB, C KAXIbIM FOZOM
HEYMOMIMMO PACTET, BEAb TEXHUIECKMI NPOIPECC HE OCTAHOBMTb HUKQ-
KMy 3QMpeTamu.

91 yke paccka3biBON HA CTPAHKLAX XypHANA “Inektpuk” o ceepxean-
HWYHBIX KOBUTOLMOHHO-BUXPEBLIX TEMNOrEHEPATOPaAX, B KOTOPbLIX, NO-
BuaMmMomy, uayT peakunmn XAC B pabouer xuakocTv npn paboTe 3Tux yc-
Tpo¥cTB. Ho ropaspo paHbLLe CBEPXEAnHHYHbINM BbIXO4 Tenna Bbin 06Ha-
PYXEH MPK 3NEKTPONU3E.

Bnepsbie Takoe senenue onvcan H. Cryrunos B ceoei knure “Teopus
anextponmaa’, uapanHoi ewe 8 1881 rogy. Cro net cnycra nopo6HbIMM
3KCMEPHUMEHTAMM HO HECPABHEHHO BOMEE BLICOKOM TEXHUYECKOM YPOB-
re sanamvcs 8 CLUA M. ®@neitwman 1 C. TMowc. B 1989 roay npu npo-
BEAEHWM INEKTPONU3A PACTBOPA TAXESNOMN BOALI HA NAMNAAMEBbIX EK-
TPOAAX OHY OOPATUNM BHUMAHWE HQ TO, YTO BbIAENEHWE TEMNOBOM SHEP-

MK NPEBLILLGET NOABEAEHHYIO SNEKTPUYECKYIO SHEPTUIO, O TAKXE HA
MOSIBIIEHME NPK 3TOM CII0BOTO NOTOKA HEMTPOHOB. [ocnenHee ykasbisa-
no Ha 1o, uto umeet mecto XAC [1]. Onu npeanonoxmunu, 4To npu 3Tom
WAET PEAKUMS CIIMSIHMA S0ep OTOMOB AEMTEPHS C 0BPA3OBAHMEM AEP ATO-
MOB I€M1s! M U3My4EHUEM HEMTPOHOB, KAK 3TO NponcxoamT Ha ConHue npu
TEMNEPATYPAX B MANIIMOHbI TPOLYCOB.

CnycTs Tpu Mecaua Nocie 3Toro NOfA HAXMMOM “OrHEeNnoKNOHHHUKOB”
XAC “sakpsisatot”. Dneiumana v MoHCa 3aCTABAAIOT OTPEULCS OT CBO-
€ro OTKPbITUS 1 yBOMbHSAOT. CONUAHLIE HAYYHbIE XyPHANE COOBLLAIOT,
470 3PPEKT He CyLLEeCTBYeT.

OnHOKO mkuH yxe Bbin BbiNyLLEH U3 ByThINKM, O 3arHATL ero obpaT-
HO He TaK TO NPOCTO. Mies OBAOLENa yMAMU MUNIIMOHOB. DHTY3HUACTO-
mu Ha 3anape cospaetcs xypHan “Cold Fusion” (“XonoaHsiit cuntes”),
a 3aTem 1 npunoxeHrue k Hemy - “Infinite Energy” (“beckoneunas sHep-
ma”), 8 noc. [laromeic, non Couu, HOUMHAET COBMPATHLCA EXEroaHas
“Poceuitckas koHdepeHUMs No XonoaHoM TPAHCMYTALUMM SAEP XMMUYE-
CKMX 3IEMEHTOB”, HO KOTOPYIO KOXAbIM CEHTABPb Cbe3XAIOTCS SHTY3MA-
bl X9C He Tonbko u3 Poccmm v ctpan CHT, Ho 1 co Bcero mupa.

Ha cTaHmuax xypHAna He XBaTHT MECTA AGXE TOMKO NEPEYMCIUTD BCE
Te MHTEPECHEHLLME PABOTb, KOTOPLIE AOKNAALIBANMCH HA 3TOM KOHde-
perumn. Cpepm Hux, KoHeuHo, MHoro paboT v no XAC npw anektponu-
3e.

OCTQHOBNIOCH NWLLL HQ OAHOM U3 HKX, KOTOPYIO MOXHO BOCIPOU3BE-
CTW HE TONBKO B LUKOMBHOM KABUHETE GU3MKM, HO M HA KyxHE. DTy pabo-
Ty BHINONHMAM MOCKoBCkue cTyaeHTsl M. Knvikos u H. LLlaspyk 8 MUDU
MOA PYKOBOACTBOM MHXEHEPA (HE KAHAMAATA HAYK M AAXE He NPEenoaa-
sarensl) B.I. TpuwmHa. Yxe yepes nonroaa nocne ee Hauana pabota Bbi-
na oToBpaHa Ha MexTyHaPOAHYIO BLICTABKY MOIOAEXHBIX HAYYHO-TEX-
HWueckux npoekTtos “Ikcno-Hayka-20017, kotopas cocrosnacs 8 [pe-
Hobne (Pparums) netom 2001 r. [lng noesaku Ha BLICTABKY PYKOBOACT-
80 VIHCTUTYTG CyMENO M3bICKATL CPEACTBA TONMBKO AN OAHOTO - NEPBO-
kypcrmka Mnbu Knsikosa. On ceonmu pykamn cobpan Tam 4eMoHCTpa-
LMOHHYIO YCTAHOBKY, B koTOpOoi npoucxoant XAC, 1 sepHynca 8 Mockay
C OMNNOMOMM UM Ky4el BM3UTOK OT 30PYBEXHbIX y4eHbIX (CM. CanT
hitp://www.mephi.ru/Engeneer-Physisist/Number12-13-2004/Article6-
3.himl).

Takyio YCTAHOBKY CAENATb HECTIOKHO, YBEPAET KOPPECTIOHAEHT Xyp-
Hana “IOubiit TexHuk” A. VinbuH, ONUCOBLWIKIA 5Ty MCTOPUIO B CTATbE
“ConHue B crakare sogsl” [2].

Ycraroska (cM. PUCYHOK) npeactasnset cobom 0BbIKHOBEHHYIO dre-
KTpONUTUYECKyto aueiiky. OHa COCTOMT M3 OKBAPMYMA, B KOTOPOM pac-
MNOMOXEH UMIMHAPMYECKUI KaTOR W3 Hepxaseiower ctanu. K katogy
NPMNAsiH NPOBOA, MAYLLMI K BHIMTPAMUTENIO TOKA (Mpu NaKe K HepXase-
IOLLEN CTAM B KQYECTBE GNIOCA NPUMEHSIOT MO0 PACTBOP LMHKA B CO-
naHoi knucnote, nMbo Kanenabky opTodochOpHON KMcnoTsl). AHogom
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SHEPFETUKA

CIYXXUT CTEPXKEHD 13 BONbGPOMA (kak oBHapyxmuna rpynna MpuimHa, stot
metann aaet >pdext naxe Gonblumid, yem nannaaui). Bonsdpamossii
CTEPXEHb YKPEMEH HA KPBILLKE OKBAPMYMA, K HEMY MNOTHO MPUXAT
30XMMOM YO NPOBOL OT BLINPSMUTENS TOKA. [ns snexTponuTanms uc-
nonb30BaNK perynupyemblit astotpaxcdopmarop (JJATP) ¢ moctosbim
LsyxnonynepuoaHbiM Beinpammutenem Ha 10 A. B kadectse anektponuta
Cnyxun cnabbii PACTBOP NOBAPEHHOMN CONM B OBLIKHOBEHHOM AMCTUINMU-
POBAHHOW BOAE.

[na onpegenenms Tennosoro 3dbdekTa PeakLyu SOCTATOUHO BbiNo 13-
MEPUTb OBBIYHBIM PTYTHEIM TEPMOMETPOM MPUPALLEHHE TEMMEPATYPbI BO-
Ll B COCyge, nckouus notepu tenna. Konuuectso nopseaeHHom anek-
TPOSHEPTMU UMEPANY C MOMOLLBIO OBLINHOTO BHITOBOTO cHeTYMKA. Mox-
HO BbINO TaKXe BOCNONL30BATLCH AMNEPMETPOM M BONETMETPOM.

Yr06bl BHIHTU HO pesxum nonyyenHus sHeprum, nuwet A. MnbuH, Hago
NNABHO YBENWYMBATL HANPsxeHwe, BpaLlas pykostky JIATPa. [Mpu aTom,
NPOLOMXAET OH, BHAYAnNe Bbl YBMONUTE NY3blPbKM BO3NE AHOLA. 9TO Bbl-
nensetcs Bogopog. Korga Hanpsxerue gocturiet 30 B, nosisutcs opan-
XEBOE CBeyeHne. 1o Hadancs, ysepseT MinbuH, nyrosoit paspaa. Liset
€ro, NPOAONXAET OH, 0BYCNOBAEH CNEKTPAbHBIMM TMHUSIMU HOTPMS CO-
nu. [lanblue no Mepe poCTa HaNPSKEHHst UBET PA3PARA CMEHSETCA HA du-
OneToBbIM. DTO, YTBEPXAUET ABTOP NEPECKA3bIBAEMONM CTATbH, LBET
nnasmel ¢ Temnepatypoit 12000°C. Ecnm ewe HemHOro nogHaT, Hanps-
KEHWE, BOLA CTAHET MyTHO-6enom. 10 MOMEHT HaMbonee OKTUBHOTO Bbi-
LeneHus Tenna.

Cobpas GHANOTMYHYIO YCTAHOBKY B TEPMOCE M MOMb3YSCh JOBOSBHO
rpy6GbiMm1 MamepuTensHbiMu npubopamu, B.I. Tpuwmn samepun nonyya-
embil 3¢ dekT. Ha kaxabii KUNOBATT-4aC NOABEAEHHOM SNEKTPOIHEPIUM,
yeepsaeT A. Unbu, soigensnocs 1,310,15 kBry tennosoit sHeprum. Takum
06pa3om, NpubbInb 3HEPrMM Nony4aeTcs He meHee Yem 15%, a sdpdek-
tmeHocTb - 1,15...1,45.

Kasanock 6bl, mmeem nopteepxaeHmne otkpbitns Pnediumana u MNow-
ca. Ho naMepenms skCepuMEHTATOPOB HE OGHAPYXUIM MOHMSMPYIOLLNX
WU3NY4EHMIM, XOPAKTEPHBIX A5 GONBLIMHCTBA PEAKLMIA AREPHOTO CHHTE-
3a. CnpalwmeaeTcs, 30 CHET Yero TOraa TyT 0BPA3yeTCs MMLLHAR SHEP-
mse

Mockonbky Brogumup FeHHOaMEBHY 3n1EKTPOXMMUK MO NepBOMy 0Bpa-
30BAHMIO (11 CMELMANUCT MO GU3MKE NNA3MbI MO BTOPOMY), et MnbuH,
TO OH NMEPBLIM AENOM NPEANONOXMN, YTO 34eCh B 0ONACTU CBEYEHHS
MPOUCXOANT HE TONBKO BCEM M3BECTHAS SNEKTPONUTUYECKAS AMCCOLMA-
UMS BOfibl HO BOLOPOL W KUCTIOPOA, HO W “nonumepusaums” Monekyn Bo-
Lbl B MOMEKYNIAPHbIE ACCOUMATH TUMA KIIACTEPOB. A MpK CBA3LIBAHWM
MONeKyN B ACCOUMATLI, KOK M3BECTHO, LOMKHA BLIAEASTLCA SHEPTUS CBS-
3M, TO €CTb TeNnN0. YXe 3TMM MOXET OBBACHSTLCA MOABAEHUE B OMUCOH-
HbIX SKCEPUMEHTAX M3BbITOUHOTO Tenna. (A. MnbiH HEMHOXKO He TaK nu-
€an, TYT YX MHE NPULLNOCH NEePENOXMTH A3bIK KOPPECTIOHAEHTA AETCKO-
rO XypHQANA HA 51361k GU3MKOB.)

Ho ecnv 5o TOro Xumiku Nonaranu, YTo KNACTEPs OMUCHLIBAIOTCS GOP-
mynoit (HyO),, rae n>1, 1o Mouwwmn npeanonoxun, 4o TyT B 06pasyio-

LMXCA GCCOUMATAX HA KOXAbIA ATOM KMCIOPOAQ MPUXOAMTCA HE ABA
aTOMA BOAOPOAA, O MeHbLue. [IeCTBUTENbHO, KaK MOKA3aW MCCeno-
BOHMA, NpOBEAEHHbIE elle B coseTckoe Bpema (1985-1990) 8 Mnctury-
T€ UCTOYHMKOB TOKQ, HANOMUHAET VAnbMH, MONIEKYTbI BOAI MOTYT IPEBPa-
LIaTbCA C BifeneHuem 3Heprm 8 selectso HygOg. Ho, no mHenmio

Bnaaumupa lenHapnesnya, Gonee TouHa apyras dpopmyna: (HyO)o(OH)q.

Kak 661 TO HY 6bINO, B8 060MX Cy4asx npu 06bEAMHEHUM MONIEKY BO-
fibl B TOKME MM NOAOBHBIE OCCOUMQATHI AOMXEH BHAENATCS CBOOOMHBIN
BOAOPOR, 1 B CBOMX Nocneaytowmx nybmmkauuax [3-5] B.I. Mouwmk co cso-
MMM CTYZEHTAMM NPEANArQIOT YXE HE TOSbKO FeHepaTop TEMNd, HO U re-
HepaTop BOJOPOAQ.

AnepHbIE PEAKUMM OHM TOXE HE MCKIOYIOT, MULET B CBOEM CTATbE
MnbuH. Ho He Takue Bcem ussecTHble, kakux oxmnaamm Oneiuman u
TMOHC € MX NOCNEA0BATENAMM, O COBEPLUEHHO APYTHE, PAHEE HE U3BECT-
Hble GU3UKaM. DNEKTPOXMMMKAM M3BECTHO, OBBACHAET OH, YTO NPH 3re-
KTPONM3e OBLIYHOM BOMBI TPOMCXOANT OBPA30BAHME ATOMOB BOJOPOAC
30 CYET NPUHATMS MOHOMM BOROPOAQ (MPOTOHAMM) CBOBOAHBIX 3M1EKTPO-
HOoB ¢ katoaa. Ho obbiuHas sBoaa scerna copepxut 0,015% taxenot (nei-
Tepuesoit) Boabl. [1py ee anekTponmMse JOCTATOUHO YACTO MPOUCXOAMT
MPUHSTHE SNEKTPOHA yXE HE MPOTOHOM 'P, G AAPAMM ATOMOB TAXENO-
ro BOLOPOAA - LEUTPOHAMM 2,

[Mput 5TOM, NPeanonoXmun [PULMH, MOXET NPOUCXOANTL HE TOMBKO
06PA30BAHME ATOMOB AEATEPHS, HO M 0OPA30BAHKME OCOBON InEMeH-
TAPHOM 4aCTMUL “AnHENRTPOHA” (aBOHHOTO HeMTpoHa). Mocnepruit 0b-
PA3YETCs, KOTAA SNEKTPOH 30XBATHLIBAETCS He HO 0BONOUKY ATOMA, O He-

HemorcrpaumonHas ycraroska, ¢ kotoposi MJ1. Knsi-
KOB €3m71 Ha BbICTABKY B [peHO6IIb ([DUCYHOK TO3aMMCT-
B0BaH n3 cTaten A. Mnenra “Contue B crakare 80gs!”).

MOCPEACTBEHHO AAPOM aToma (kak npu aasHo u3sectHom K-saxeare). Xu-
BYT AMHEATPOHbI OYEHb HEROMTO, TOBOPUT [ PULLIMH, HO, Byayun SnekTpu-
4YeCckn HeﬁTpOﬂbelMM, KOorga ycnesatoT NonaAcCTb B KPUCTANTMYECKYIO
peLeTky Bonbdpama, CnocobHbI NPOHUKHYTL HENOCPEACTBEHHO B ATOM-
HOe AP0, MO0 NS HUX YXE HE CYLLECTBYET KyNOHOBCKOTO Hapbepa.
Tak B AAPE ATOMQ METANNA MOMYT OKA3ATHCA CPA3Y ABA SMLLHKX HEHTPO-
Ha. [Tpu 3TOM, NUWET MnbuH, TPOUCXOAMT SAePHAs Peakums C Bbiaene-
HUEM SHepru U 0bpasyeTcs usoTon sonbdpam-184.

Takum 06pasom, sakmiodaeT MibuH, B TAKOM 3NEKTPOIUTHYECKOI
fuelke 3a BblAENIEHNE SHEePIUN OTBETCTBEHHbI ABA HeO6bl‘-le|X npouec-
ca: “ropeHue Bofbl” 1 0BPA30BAHKE M30TOMA BONLGPAMA.

Bce oueHb MHTepecHo 1 naxe 3ameuatensHo. Bot Tonsbko apepHyio pe-

QKUMIO MPEBPALLIEHNA OBLIYHOTO BOMbGPAMA B M30TON | S4W asTOpH yrO-
MSHYTBIX MyOIMKALMA MOYEMY-TO HE HANUCONK. M eLue OHu NoYemy-To He
HOMMCANK, 4TO BCE TEOPETUYECKOE OBOCHOBAHME STHX NPOLECCOB - M “TO-
peHure Boabl”, 1 “BMHENTPOH”, U ABEPHBIE PEAKUMM C €r0 YHACTUEM - Bbi-
110 ONyBAMKOBAHO MHOI B MOHOTPAGMM [6], KOTOPAS BBILAA M3 NeYa-
8 aHsape 2000 r., 3a rog po Toro, kak B.I. TpuwmhH ¢ cotosapuium B3a-
nnCb 3a 3Ty paboTy. M B3anuch OHM 30 HEe, HABEPHO, NULLL NOTOMY, YTO
B ux pykut 8 2000 r. nonana Hawa MoHorpadws, HA KOTOPYIO B WX ny6-
NIMKQLMSX HO 3TY TEMY MOTOM HE OKA3AN0Ch HU OIHOMN CCLINKM.

Ho noapo6Hee 06 5ToM unTaiTE BO BTOPOM YACTM AQHHOM CTATLH, KO-
Topas GyLeT onybaMKOBAHA B CNIEYIOLIEM HOMEPE XyPHANA “InexTpuk’.
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IHEPFETUKA

10. bopoaarsiii, VsaHo-Ppaxkosckas 06/1.

S3aHUMasCh TENIOreHepaToPamu,  HEOXMAAHHO 1S cebs oTkpsi perpetuum mobile
(eyrsie gaurateny). TouHee, nepeoTkpsi, TaK Kak naes He Hosa, ewe 8 1990 r. 5 nony-
yan u3 TanmmHHa CaMM3LaT Ha 3Ty Temy. YecTHo rosops, He nosepwm. Y merHs ecTb Hacoc
¥ BO3AYLIHAS TYPOUHA OT 3yOOMPOTEIHOIO MHCTPYMEHTQ. S MOTY COM y6eanTsCs B TOM,
47O TENNI0 fesictauTensHo paboraer. [lowna mm Hawa sHepreTuka XX Beka no npasms-
HOMy 1yTié YT0 MOTYT yMENIbLIbI CAENIATH CBOMMM DYKAMM Ji7ISl TOTO, YTOOb! YOEANTLCA B BO3-
MOXHOCTH [TOTTYHQTH SHEPIMIO M3 OKPYXatoLes cpeasi? [Tovemy Mondani akagemukm, a

E.O. lNaroHa npecnenosanmé

AHrnuickuit dusuk DpHect Pesepdopa Obin
YECTHBIM YENOBEKOM M HE IENION CEKPETA 13 TO-
ro, YTO PA3NIOKEHME Q30TA HA BOZOPOL M KHUC-
nopog (8 1919 ) oH ocywectsun, pykosoacTey-
ACb OIHUM W3 QIIXMMUYECKMX MaHYCcKpunToB [ 1].
[No-B1AMMOMY, TOTAA X€, B MDOYHOM CpEaHEBe-
KOBbe, GblN CO3AAH “NPOAEaYLIKA” COBPEMEHHBIX
xonoannsHrkoe (puc. 1), koTopsirt nocne yco-
BEPLIEHCTBOBAHMSA BNONHE MOT Gbl BbiTb NEreH-
HOpHbIM “BeuHbiM asuratenem”. Moyemy? [la-
BAMTE NOCMOTPUM HA KNACCUYECKMIA TENNOBOM
Hacoc (puUc.2), kotophiit cocTouT M3 4 yacteit:

Hacoc (H), HarneTatens, komnpeccop;

ropsumit KoHTyp (1), ropsuas Tpy6a;

netanaep (L), meuratens, pabotaowmi Ha
CKATOM ra3e (B KOMMEPYECKOM BAPHAHTE Ten-
NIOBOrO HACOCA PYHKUMIO AETAHAEPA BbINOMHS-
10T rO30BbIN APOCCENb, AMAdPArMa, BEHTUb,
MOPMCTAR NEPErOPOaKA, KPaH, GUNLTP W T.M.);

xonoaHblit koHTyp (X), xonoaras Tpyba, xo-
NOAMNBHUK,

Y70 NPOMCXOMT C BO3MYXOM, BOASHbIM Na-
POM M SPYTMM FO30MM, NIErKOKHMALLMMM XMIKO-
CTAMM B PO3JIMYHBIX YACTAX TEMNNOBOMO HOCOCA?
Haurem c HarnetaTens (H), kotopbiit nepexkaum-
BQET Q13 13 XONOAHOTO KOHTYPa (X) B KOHTYP ro-

psuni (). Mpu 5ToM ymeHbluceTcs 0bbem rasa,
Q NNOTHOCTL U ACBREHMe yBenuumsatoTcs. [o-
CKOJIbKY KOSIMYECTBO TENna, KOTOPOE COAEPXA-
NOCh B rA3€, OCTANOCh HEM3MEHHBIM, TO TeMNe-
PATYPA ra30 YBEAMYUBAETCA, BEMb TEMMNEPATY-
P - NNOTHOCTb TENNA, COREPXALLErOCs B ra3e.
W3 narnetatens (H) ras peimketca B ropaumii kow-
Typ ([}, 4epes creHku kOTOPOro OTAAET TENNO B
oKpysaioLLyio cpeqy. Ha oLyns ropaumi korTyp
LENCTBUTENLHO ropsdmid. TemnepaTypa rasa,
MPOXOAALLETO YEPE3 FOPAYMIA KOHTYP, NOCTe-
MEHHO YMEHBLLIQETCA, YTO CBUAETeNbCTBYeT O
NOTEPE Fa30M YACTH COAEPXKALLErOCs B HEM
tenna. M3 ropsuero koHTypa ras nonopaet 8
netaHgep (L), byHkumio KOTOPOro MOryT BLINOA-
HSTb NAPOBAS MALLIMHA, FA30BAA TyPOUHA U APY-
rwe nHeemopeuratenu. B aetanaepe ras pac-
LIMPAETCA, YMEHBLUICOET CBOE AGBNEHME M TEM-
nepartypy. YoCTMYHO MM NOAHOCTBIO ra3 Mo-
XET NepeiTH B XMAKOE MM IaXE TBepaoe (CHe-
roo6pasHoe) COCToAHME. DTO ABNEHUE UCTOMb-
3yeTCs NpM  CKMKEHUM TCa30B M B
CHETOTEHePaTOPaX.

MhtepecHo, 4o nepsuiit ras (ammuak) Gein
oxmxen ewe 8 1799 1. [2]. Mbl sHaem Mavikna
@apages (1791-1867) kak Tanantameoro sne-
kTpoxumuka (Guorpaduio cm. 8 3 4/2000), Ho
“CBOMM” €70 CUMTAIOT BCE TEXHOMOTU TOTO Bpe-
menu, nockonsky Papapeio yaanocs nepesec-
TH B XMIKOE COCTOHME MOYTH BCE FQ3bI, U3BECT-
Hble Ha TO Bpems. B 1908 r. yueHsim yaanocs
NepeBecTM B XMIKOE COCTORHME OXE renui,
KOTOPbIN OBNORAET COMON HM3KOM TEMNEPaTy-
poi oxmxenms (—267,9°C). B netanpepe, oco-
6EHHO TYPOUHHOM, MPOUCXOAMT OIIHO U3 CAMBIX
YIMBUTENbHBIX GH3MYECKMX aBneHuit. [leno B Tom,
YTO BA3KOCTb COMPOTMBAEHMS ABMKEHMIO XMil-
KOCTEM C YBENMYEHMEM TEMNEPATYPb YMEHBLIG-
eTcq, a rasos, HAObopOT, yeennumsaeTca [4].
[Mockonbky ras B AETAHAEPE NEPEOXIAXAEH, O
XMIKOCTb (KOHAEHCAT rasa) ropsayas (oTHoCH-
TeNbHO), TO AETaHAEP PABOTAET HA MAEANLHO Pa-
6o4eM BELLIECTBE, 4TO COOBLLAET eMy HAMGONb-
LIyI0 CPeau TEeNNOBLIX ABMraTenel yaenbHyio
MOLLHOCTb. TypBuHbI C IMAMETPOM POTOPA OKO-
no 10 cm M aake MUNIMMETPOB) Pa3BMBAIOT e~
CHTKM, COTHM ThICY OBOPOTOB B MUHYTY W Bbi-
PABATLIBAOT THICAYM KMNOBATT 3NEKTPOSHEPrM!

BonbLiolt Bknaa B COBEPLIEHCTBOBAHME TYp-
6oneTannepos sHec Gpuank [1.J1. Kanmua (yuermk
Pesepdopaal, 3a uto 1 Gbin yaoctoen Hobenes-
ckoit npemun. [ockonbky poTop TypOuHLI ABK-
XKETCA CO CKOPOCTBIO, BM3KOMN K CKOPOCTH MO~
NeKyN CaMOTO ra3a, BO3HMKAET 3pdeKT ynops-
LOYMBOHMS BPOYHOBCKOTO ABVKEHMA MOMEKY! Be-
LIECTBA M BO3MOXHOCTb 3HAUMTENBHOTO 0TEOPa
€ro BHYTPEHHEN 3HEPru. DNeKTPOreHepaTop

Camoe HeseposTHoe - [pasaa.
Mapxo lNono

478 TYPOORETAHZEPA MOXHO MPUMEHNTH COMBIA
NPOCTOM: ABYXMOMOCHBIM, ACUHXPOHHBIN, BbICO-
KOYOCTOTHBIN W IOXE HA CBEPXNPOBOAHMKAX.

Ho rmagHoe He 310. TouHas kanopumeTpus sbi-
LeNeHHOro ropsunm koHTypom Tera (Q1) noka-
30710, YTO OHO MEHBLLE, YEM MPHHATOE XOMOAHbIM
konTypom (Q2), a pabota, 3aTpayeHHas Ha
npueoa HarHetatens (W1), okazanacs meHb-
LweW, Yem paboTa, NPOM3BEAEHHAS [ETAHAE-
pom (W2). Bot Bam v Beunbilt geuratens. Beas,
ONYCTVB XONOAHbIN KOHTYP B BOAY, 06AYBASA €r0
TENMbIM BO3LYXOM UK OBITy4Qs COMHEUHbIM CBE-
TOM, MOXHO MOJy4MTb BMIQTENL BTOPOTO POAQ,
npuHumatowmit sHeprio Connua. Takve meu-
ratenv 6binu coganbl A. Mywwo (Ppanuus), k.
SpukcoHom (LLiseums), A Dunacom (CLLIA).

B 1912 . no npepnoxenmio ®. LLymana (Fep-
manms) u Y. boiica (Benmkobputanus) s6amsn
Kawpa (Ervnet) 6bina coopyxeHa kpynHeiwas
MO TOMY BPEMEHW SHEPreTMieckas YCTaHOBKA
mowHocTsio 45 kBt Oparuysckuin dusuk .
Konmo-Kiopu cuntan BeposaTHbIM LWMPOKOE UC-
nons3osaHue sHeprn ConHua yxe B 6amxari-
wue pecstunetns [5]. Ina paboTsl B Tennosom
Hacoce E.O. Naron (Guorpadms & [6]) npeano-
KWN UCOMB30BATb reNuit. ITOT ra3 HUKOTAA HE
3aMep30eT M 06NAAAET CaMBIM HU3KUM KPUTMYE-

ckum aaenermem 0,23-106 Ma (2,3 atm.). B kaue-
CTBE MCTOYHMKA TEMIQ MOXHO TAKXE WCMOJb-
30BQTh MMYBUHHOE TENNO 3emu, UMeloLLEE Npe-
UMYLLECTBEHHO POAMOAKTUBHOE MPOUCXOXKAE-
Hue [7]. Toraa TennoBoit HACOC CMOXET CTaTb
MPUEMHUKOM HE TOSBKO SHEPTHM TEPMOAREPHO-
ro cunTesa, nponcxopaero Ha ConHue (Bogo-
POA - Fenui), HO U TEPMOAAEPHOTO PACNAAA
BHYTPY 3emmu [ypaH - ceuHew).

IMpaena Takxe v 10, uto ConHue, Boay M BO3-
LyX MOKQ HENb3st NONOXWTb B CEMdbI, 3AKPBITL HA
CKNQAAX, CPATATb OT NIOAEH. DT BELLM TPYAHO
oTobpPaTh Y NiofieH, 4ToBbI NOTOM NPOAABATS, MO-
3TOMY HOM M HE QK0T UCMONB30BATH BECTNATHYIO
sHepmio. B csoe Bpems munnnorep lerpn Popa
rosopwi: “Hawe 06LIecTBo He NOHMMAET AieHEX-
HOW SKOHOMMKM B6AHKOB. A eCin Bbl MOHUMANO,
HemeaneHHo caenano 6u pesonoumio” [8].
Kanb, 40 Noka 06 STOM 3HAKOT TONBKO MUANK-
OHepbl...

Jluteparypa

1. Mopos B. 3abyre mucreutso TpaHcmy-
rauii//Tuxresnk [anmunnn. - 24 yepsrs
1999 p.

2 [onyaperiko C.Y. Disuxa. 10 knac. - Kuis:
Ocsita, 1994.-C47.

3 M. @apageri//Inextonk. - 2000. - Ned. -
Cé0

4. Jlobogok BA. Crnpasounmk no snemen-
TapHO# pusnke. - Kues, 1972. - C.127.

5. bonsusas Coserckas SHumknoneams. - T.6.
-C19%6.

6. MNMaron E.O.//Snextpuk. - 2001. - Neb. -
C3lI.

7. bonwias Coserckas SHumknonegus. - 1.30.
8. Uirena I1. Madpia i Ykpaira. - Jlbsis: BIIK
“Tnobyc”, 2002.

E-mail: electrik@sea.com.ua http://www.ra-publish.com.ua

AnekmpuikNe2//2005




SJIEKTPOLLUKO

H.[1. ['opeiiko, r. JIaabixuH, BuHHuLKas 0011.

Temamuky, MacluTabbl 304Q4 1 MOAXOAb! K PELIEHHIO Mbl BAPHDYEM
11 T0r0, 41068 Bbi MOrM HaWiTH CBOK ypoBeHs. 3arsne Ne§ - 370 yxe
cpeanme knaccwl! [lopa paccmoTpeTs Xo4 peLLeHus SNeKTPOTEXHHYe-
CKO¥ 30044 CO BCEMM TRYAHOCTIMH, CIIOXHOCTIMH, OLUIMOKOMM M HE-
YAQUHBIMH BOPHOHTAOMA.

Brumanme! [ntanne npusomymsix cxem oCyLLeCTBASETCa OT ceTH
220 B nm cucrems 3 pas 380 B, ceemunbrHukm 3aKpenneHs Ha metar-
SIMYECcKnX CTONGAX, CBI3QHHBIX C 36MIIEH, B CXGME MyCKQ €CTb KOHACH-
CaTopsi, coxparsoLme 3apaa, no3tomy Bel nonxHs paborars 8 nape
¢ 60716€ OMbITHBIM STEKTPUKOM.

CMOHTUPOBAHHLIE NOCNE AECATH NET XPAHEHUS CBETUIBHUKM HA
OHA (namnax pyroBoro paspsaaa, 3anonHeHHsIX Napamu HaTpKs) no-
KQ3QM HEBBLICOKYIO HOLEXHOCTb B SKCMTYATALMH.

Oxa30n10Cb, OCHOBHOR NPUUYMHA CHUXEHHS HOLEXHOCTH Y3Na MycKa
COCTOWT B HOPYLLEHUM KOHTAKTOB B MecTax naiiku. OcoberHo pasapa-
X 9KCMIYATALMOHHUKOB TOT GAKT, YTO HAPYLIEHHE KOHTAKTA B Pa3-
NIMYHBIX MECTAX CXEMBI, O TOKXKE MAIOXOM KOHTAKT B MPOBOAAX MUTAHMS
4ACTO NPUBOAUIY K BBIXOAY W3 CTPOS CAMOM AebUUMTHOMN AeTANM - Cu-
mucropa VS1. Paccmotpum wratHyio cxemy nogknioverns 100-sart-
Hoi namnsl JHA (puc.29,a).

Jlyrosas HaTPKeEBOR (XENTOE CBEYEHHE) TOMNA NOAKIIOYEHA K OCBE-
TUTENbHOM CETH yepes BannacTHeli apoccens L1 1 nyckosoe ycrpoii-
c80 Y3J1-150-250 (knemmb 1,2 1 3). B HQUQbHbIM MOMEHT K BLIBOAGM
OHA yepes apoccens L1 n obmorky Il tpancdopmartopa T1 nogsoaut-
€A NEPEMEHHOE HAMPSKEHHE C AMMNUTYAHBIM 3HaYeHnem okono 300
B, Ho 3TOro HepocTatouHo ansa “npo6os” ra3oBOro NPOMEXYTKA NaM-
nbl ELT.

PacemoTpum cxemy 6noka nycka. Konpercatop C1, BkiiodeHHbI Kak
6anNacTHOE He rPeoLLeecs CONPOTUBIEHME, MPOBOAMT NONOXUTENb-
HYIO NonyBonHy Toka Yepes anogd VD2, npu 3Tom Ha cxeme nycka v “ny-
ckosoM” koHaeHcatope C3 Hanpsaxenue He npessiwaet 1 B (cxema “sa-
KPBITA” OT NONOXUTENLHOTO MUTAIOLLETO HAMPSIKEHWS BbINPAMMUTENbHbIM
avonom VD2). Mpu oTpuuaTensHOM NONyBOSIHE CETEBOMO HAMPSXe-
Hust anod VD2 3aKkpbIT, NO3TOMY OTPULATENEHOE HANPSXEHUE HA BEPX-
Hert (no cxeme) nnactuHe C3 MOXET LOCTUTHYTL HEKOTOPOW YACTH OT
300 B (amnnuTyaHOe HanpaxeHue CETM paCcnpeaenseTcs Mexay nocne-
AOBATENbHO coeamHerHbMu koHaeHcatopamu C1wm C3):

B NOCIELOBATENLHO COEAMHEHHBIX KOHAEHCATOPAX NPOTEYET OAMHA-
KOBBbIV 30PAA Q;

cornacHo sakoHomepHocTn q=C-U, HanpsiXeHue Ha KOXAOM KOHAEH-

EL1
i

SITATTITTOTER A Mopeprm3auna cxemb nycka namne! HA

catope 6ynet 06paTHo nponopumoHansHo ero emkoctu: U=q/C;
emkocts C1 6onbwe C3 8 natb pas, nostomy C3 moxet bbiTs 3aps-
xeH 10 5/6 amnnuTyaHoro sHauexus Hanpsxerusa (no 250 B).

Takas cxema sapapa C3 nossonset sapsxats C3 npu kaxpom oT-
PULATENBHOM MONYNEPUOLE CETEBOTO HANPSXEHMS (M PA3PAKAET NPH
KQXKAOM MONOXUTENLHOM MONynepuoae, Aaxe ecin koHaencarop C3
He Bbin PA3PAXEH UHBIM CNOCOBOM).

B 370 e Bpems (npu 0TpULATENLHOM NONYNEPHOAE CETEBOrO HANPS-
xeHus) yepes pesnctopsl R1 v R2 nponcxoant sapan koraercatopa C2.
10 HanpsAxeHKe (CNeumanbHo NOKA3aHA ero NOASPHOCTb) Yepes y4a-
CTOK Cxemsl (PUC.29,6) NoaBoaUTCA K YNPABASIOLIEMY 3NEKTPOMY CH1-
muctopa VS1. PaccMotprm Ha GparmeHTe cxembl BbifENEHHbIN XUPHOM
NIMHWEH NyTb TOKA:

3-b nepexon tpananctopa VT1 (B nposoasLLem HaNPaBAEHHH);

3-b nepexon Tpamsuctopa VT2 (8 nposoasiiem HanpasneHum);

P-N nepexopn crabunutpora VD1 (ecnu Hanpaxerme Ha VD1 npe-
BLILLAET €ro Nopor crabunmusaumm).

[Mpwt HU3KOM NOABOAVMOM HOMPSKEHNM BCE TPU KpemHuesbix P-N ne-
PEXOAA He NPOBOAAT TOK: UX CONPOTUBNEHMs 04eHb Bonbline, I-b ne-
pexoabl TPOH3UCTOPOB 3AMKHYTHI HU3KOOMHBIMK PE3MCTOPAMM R4 ¢
R5, 4Tobbl gaxe “TennoBoi” TOK KONIEKTOPA HE CMOT MX OTKPbITh.

Bes crabunutpora VD1 TpaH3MCTOPHbIM QHANOT AUHUCTOPA BEAET
cebs cnegyiowmm 06pasom.

IMpy HU3KMX (HECKONBKO BOMBT) HAMPSKEHMAX QHANOT AUHUCTOPA
MPAKTUYECKN HE NPOBOANT TOK.

[NoBbILEHME HAMPSXEHMS MPUBOMT K BO3PACTAHMIO OBPATHBIX TO-
KOB KOMNEKTopa 060MxX TPaH3UCTOPOB. “JIMLWHMI" TEennoBOM TOK KaX-
[OTO TPAH3WUCTOPA NPOXOAMT B LieMb 6A3bl BTOPOrO TPAH3UCTOPA, Of-
HaKO uenu 603 WyHTMPoBaHs! pesuctopamu R4, R5. [lo Hanpsixerus
Ha D-b nepexope 0,5 B kpemuuessiit TpaH3MCTOP NPaKTMYECKH 30-
kpbiT. M3 3akona Oma Haxommm: 1=U/R=0,5 B/3 kOm=0,17 mA=170
MKA.

Ewe 6onbluee nosbileHe HANPAXEHUS HA QHONOTE AMHUCTOPA
WNW NOBBILIEHME OKPYXAIOLLEN TEMMNEPATYPbI PUBOANT K YBETUYEHMIO
Tennosoro Toka cabiwe 200 MkA. Mpu Takom Toke HanpsxeHue Ha -
b nepexonax TpaH3MCTOPOB CTAHOBMTCS OCTATOUHBIM AN MPUOTKPbI-
BaHWA TpaH3ucTopoe! Ho OTKpbITHIA ManeHbknm Tokom 6a3sl TPAH3K-
CTOp NMPOMNYCKAET Yepes Lenb KonnekTopa ycunerHsii ok (He 200
MkA, a, ponyctum, 2 MA). Tok KONEKTOPQ OAHOTO TPAH3UCTOPA NOA-
BOAMTCA B Lierb 6A3bI BTOPOrO TPAH3MCTOPA, KOTOPbIA CHOBA YCUAMBA-

eT BxogHoit curHan. [apa TpaHaucTopos pas-
NIMYHBIX TUMOB MPOBOAMMOCTH BKIIOYEHbI TAKMM

220B oceeuleHue

82k yT1

—F

R1

R2
82k

.. T
c2 7 0.33 ¥3N-150-250
0.01" R3

AHA-100 06pPA30OM, YTO MPUOTKPLIBAHWUE OJHOMO TPAH-
3UCTOPA NPUBOAMT K TABUHHOMY NPOLLECCY YBE-

NIMYEHMS NPOBOAUMOCTM TOKA NAPO# TPAH3UCTO-

) poB. ToK B LENM TPAH3MCTOPOB fIABMHHO HAPA-

CTQET [0 BENNYUHbI, OTPAHUYEHHON BHELIHUMM
uensmu. Ecnn 661 napa TpaHsucTopos Geina
“HaNPAMYIO” MPUCOEAMHEHA K MOLLHOMY UCTOY-
HUKY HONPAXEHWS, NABUMHHOE BO3PACTAHWE TO-
Ka npogonxanocs bl 4o Tennosoro npobos
TpaHsuctopos! Teneps noxsTHO, novemy C3

1C106-10

+
—— +
3Kk R4
s _
E YD4
T 3k .
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SJIEKTPOLLKOJIA

220B oceeweHne

sapsxaetcs yepes Cl. Konpercartop C1 asngaetca sawmtHeiM “Banna-
CTOM”, OTPAHUYMBAIOLLM BENMUMHY MMMYSILCHOMO TOKQA Yepes aHasnor
AMHMCTOPA.

B nanHyio mogenb auHuctopa sseneH ctabunutpor VD1, kotopbiit
CHUXOET HaNpsixeHue “NPo60os” 1 yMEHbLUAET 30BUCUMOCTb PEXHMA
CXEMbI OT TEMNEPATYPbI (CBETUNBHMKM OCBELLAIOT YNULLY W AOSKHBI PA-
6otatk npu nepenaae Temnepatyp cebiwe 40°C. Hebonbiioe nossiwe-
HUME HAMPAXEHUA HA ABYXMOMOCHMKE NMPUBOAUT K MPUOTKPLIBAHMIO
TPAH3UCTOPOB. TOK HAYMHAET NPOXOANTS MO MyTH, YKO3AHHOM XMPHOM
NIMHKEN Ha cxeme. basoBbe TOKM TPAH3UCTOPOB YCHAMBAIOTCS, U B LEe-
NAX KOMNEKTOPOB NPOXOASAT 3HauMTENbHO Gonblune Toku. Konnektop-
HbIF TOK KOXAOTO M3 TPOH3UCTOPOB NOABOANTCA B LieMb 6A3bl BTOPOro
TpaHaucTopa. [ponCcXoanT MHOrOKPATHOE YCUeHUe TOKOB. JTaBUHHBIA
MPOLECC NPUBOIMT K PE3KOMY MAAEHUIO HAMPSIXEHUS HA ABYXMOMIOC-
Huke. Tenepb OCHOBHOM TOK NPOTEKAET U3 KonnekTopa 8 6asy apyro-
ro TpamsucTopa (Ha ctabunutpore VD1 HanpaxeHue o4eHb ManeHs-
koe - Tok He npoxoanT). “MNpoboi” ABYXNOMOCHHKA AHANOMMYEH “Npo-
6010” HeYNPABNAEMOTO IABUHHOTO Anoaa - anHuctopa VD4 (nokasaH
Ha pnc.29,6 cnpasa). Crabunutpor VD1 ciyxut kanubposaHHbIM Mo
HANPSKEHMIO 3NEMEHTOM, BKTIOYAIOLMM SIABMHHBIA PA3PAA YEPES Na-
py Tpansuctopos VT1 1 VT2,

Bepremcs k cxeme puc.29,a. Mput HEKOTOPOM HAMPSIKEHMM OTPULLA-
TEMbHOM NONYBOSHLI CETEBOTO HAMPAXEHNA HA KIIEMME 2 OTHOCHTENb-
Ho knemmbl 1 (C3 yxe 30paxeH 10 ONPEaENneHHOro HaNpsXeHus,
“nnioc” Ha HuxHel nnactuHe), konaercatop C2 3apaxaeTcs Yepes pe-
auctopsl R1 n R2 go Hanpsxerus “npobos” aHanora gunuctopa. Pes-
KMM MMMynbC TOKa W3 koHaeHcatopa C2 nopaetcs yepes aHanor au-
HWUCTOPA B UEeNb ynpaensiowero anektpoaa cumuctopa VS1. Otkpois-
LIMACA CUMUCTOP “3amblikaeT” 3apsxeHHblit KonaeHncaTop C3 Ha nep-
BUuHYI0 06MOTKY TpaHchopmartopa T1. Ha sTopuuHoit 06mOTKe NoBbI-
watouwiero TpaHchopmatopa T1 BOSHUKAET MMMYNLC BLICOKOTO HA-
NPAXEHMS. DTO HANPAKEHUE CYMMUPYETCA C MTHOBEHHBIM HOMPSKEHMEM
CeTH, NO3ITOMY HO ra30Pa3PAAHLIM NpomexyTok namnsl ELT BosgeitcT-
BYET HOMPAXEHUE B HECKONBKO COTEH BOMbT!

Hanblwe npouecc passmeaeTcst NO BYM BO3MOXHbIM CLIEHOPHSIM.

1. Mpousowen “npoboit” rasopaspaaHoi NAMMLI, HANPSXEHUE Ha
3QKMMOX NTAMNBI PE3KO CHU3MNOCH (“Bpocok” Toka npessicun napy
amnep). B nansHeriwem, o mepe NPOrpesa amnbl, TOK CHUKAETCA NPH-
mepHo 10 1 A, nafeHve HaNPSXEHKs Ha IaMNe BO3PACTAET NPUMEP-
Ho o 100 B, namna nocTeneHHo BLIXOAWT HO HOPMAMLHBIA PEXMM
cseuenus. B casan ¢ Hannumem B cxeme pesnctopa R3 npu noHuxeH-
HOM HAMPSXEHUU Mexay knemmamn 2 v 3 kongeHcatop C2 He ycne-
BOET 30PAAMTLCA 10 HANPSKEHUA “NPo60s” AHANOra AMHUCTOPA - Ny-
CKOBbIE MMMYTIbChI HE MPOUCXOAST.

2. “Mpoboi” namnsl ELT He npounsoLwen - namna octanack U3onaTo-
pom st Toka. Hanpsikerue mexay knemmamm 2 u 3 BoCTraeT sHave-
Hui £300 B Ha nnkax cetesoit “cuHycoman”. Kak 6bino paccmMoTpeHo
BbILLE, NPY OTPULATENLHON NonysonHe Hanpsikerua C2 ycnesaet 3a-

PABMTLCS O HONPSXXEHMS “NPO6OS” AHANOTA AMHUCTOPA - NPOUCXOAUT
sanyckaowwit umnynbel Mpu nnoxoi namne Takue MMNynbCsl MOTyT
BbIAABATLCS Yacamu!

lNocne aHANM30 CXeMbl BO3HUK PS4 BOMPOCOB!

Mouemy cunoBoit snemeHT B cxeme - geduupmtHblit cumuctop VST, ec-
nv Bnarogaps skmovenunio auoaa VD2 Hanpsixerue B uenax “aHoaa”
u ynpasnsiolero snektpoaa VS 1 Hukoraa He BbiBaeT OTpMUATENbHbIM
OTHOCUTENBHO KATOAAS

304em HyXHO BbINO MOHTUPOBATL AHANOT AMHUCTOPA U3 NSTH [ETA-
nei (Mpv ABEHOALATH NAMKax)e

Heyxenu KOHCTPYKTOPLI HE MOTTIM MUHUMM3MPOBATL CXEMY M MOBbI-
CUTb €€ HOBEXHOCTb?

Ha oaun n3 Bonpocos (no ananory auHuctopa) oteet ects. [Npu yc-
TAHOBKE B 3T0 MecTo cxembl anHunctopa KH102 cxema moxet pabotats
HEHALEXHO, MOCKOMbKY “HACTOAWMN” AMHACTOP UMEET HEKOTOPbIN
“NOPA3UTHBIA” TOK yTEUKM, 3ABMCALLMI OT TemnepaTypsl. Ecnu cxemy Ha-
CTPOWTb ASt OAHOTO TEMMEPATYPHOTO AUAMNA30HA, MPU CE30HHOM U3~
meHenun Temnepatypsl Ha 40°C, cBONCTBA AMHUCTOPA HOCTOMBKO M3+
MEHSTCS, 4TO CXEeMa CTaHeT HepaboTocnocobHoit. B TpansnctopHom
aHanore aMHACTOPA, Bnarogaps Hammumio pesnctopos R4 1 RS, Tok 3a-
KPBITOTO COCTOSHMS MOXHO MOROBPATH KOK YTOAHO MASbIM.

Korna Hapoeno nokynats CUMUCTOPLI M NPONAMBATHL NAATH (MAIOC K
3TOMY BLIXOA M3 CTPOA “apeBHMx” ocseTuTensHbix namnl), Geina cMoH-
TMPOBAHA NpoCTedLLas cxema (PHUE.30), B KOTOPOM NABMHHBIM SEMEH-
TOM CIYXXMT HEOHOBAS IOMMA. XOTENOCh MO MEPLAHMIO HEOHKM OLEHH-
BATb PABOTY CxeMbl, 4TOGL NpoBepsTs namnsl JHA ¢ sasegomo nenpas-
HO¥t cxemor. K coxanermio, BILLNA OCEYKA, HO 3TO MOME3HO 3HATH APY-
rvm (BEab NAPY AECATUNETUH MIOAM NBITAIOTCS “306bITh” O HEOHOBOM NAM-
ME 1 MOHTUPYIOT HECKOMBKO MONYNPOBOAHNKOBLIX TPMOOPOB B Liensx 3a-
nycka THPMCTOPOB).

Yro xe npousowno? Mpu sapsae koHperncatopa C1 go Hanpsxke-
Hua npobos Heorkn HL1 peskoro ynpasnsiowero umnynabca Ha yn-
paBnsowmin 3nekTpo Tvpuctopd VST He nonyunnocs - ManeHbkui
TOK B uenu ynpasneHns VST npuoTkpsin THPUCTOP M €ro QHOAHBIM TOK
Hauan paspsixats C1. B utore paspsg yepes HeOHKY NPeKkpaTUics, TH-
PUCTOP (OTKPBITLIA HO MANbIK TOK) NOBEN CeBS KAK... TPAH3UCTOP - OH
3akpbincs! Mel Habriogoem cnaboe cBeYEHME HEOHKH, MPU KOTOPOM
MHOTOKPATHO ClIABBIMM MMMYSILCAMM TOKA MPUOTKPLIBAETCS THPUCTOP,
a mouHoro paspaaa koHpercatopa Cl Ha nepsruHyo 06MOTKY no-
BbiaioLero TpaHcdopmatopa T1 He npowncxoanT! Bee e 31oT Wwar
6bin Heobxoanm ans pelerns npobnemsl. Ecin 6ui sapaa C1 npous-
BORMNCA Yepes pesncTop R1 MeHbLIEro ConpoTUBREHHS, TO Hanpsixe-
HWe BbIPACTANO bl BLICTPEE U MYCK TMPMCTOPA MOXHO 6bin0 obecne-
YNTb.

Ml ¢ camoro Hayana Gopemcst 3a xusyuects cxembl. CormnacHo 3a-
koHy Ixoyna-JleHua

Q=l1R+=U-Ut/R=U"4.

BuiGupaem dopmyny

Q=U-U4/R.

Konuuectso sbinenenHoi Tennotsl Q paBHO NponsseaeHmio pacce-
MBAEMON B PE3UCTOPE MOLLHOCTH Ha Bpema P+. Dopmyna npuHmumaet
BMA

P+=U-U4/R.

Mocne cokpaLieHmus Nony4mm

P=U-U/R.

Beiumcnnm conpotuenerme pesmcropa, euibpas MowHocTs 2 Bt npw
noaknioyeHmu ero 8 ceb 380 B (5To 0anH M3 nprHUMNOB ANOHCKOM Cxe-
MOTEXHUKM: 0BECNEYNTb HOPMASIBHYIO PABOTY CXEMBI AAXE NPU OLUM-
GOUHOM BKIIOUEHUM MEXaY ABYMS (BA3AMM; IAMNA NPY STOM NEPEro-
PUT, O CXEMA OCTAHETCH HEMOBPEXAEHHOM):

R=U-U/P=380-380/2=72200 Om=72 kOm.

Pesucrop nuraetcs yepes arog VD1, nostomy nonosuHy spemerm
(oTpMLaTENLHBIE BETBU CHHYCOUABI) TOK He npoxopuT. C y4eTom Toro,
yT0 pesuctop R1 “He HaNpPsSMyKO” BKIIOYAETCS B CETb, YACTb HAMPAXE-
HWa “BbluMTaETCA” 3apAKeHHbIM KoHaeHcaTopom C1, uibupaem Homu-
nan R1 2 Br, 43 kOm.

B 570t Lenouyke paccyxaeHuii no Bebopy BCEro 0aHOM AETANM €CTb
bOPMYIIbI ITEKTPOTEXHUKM, TOPAMETPbI CETU, CTPEMIEHHE K NyHLLIEMY
v MeuTa. He M3pMCOBaB AECATKM IUCTOB, HE MOPAMBILLINSB AECATKM Ya-
COB, HE NPOBEAS UCMLITAHMI, HE Y4aCh B Kone Ans cebs Henb3s, Co-
300Tb HEBOMBLIYIO M HaLexXHyIO cxeMy. [lepedepkuBaem 3Ty Hepabo-
TAIOLLYIO CXeMy M GOAPO MaeM BNepes.

(Mpogonxerne cneayet)
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KOHCTPYNPOBAHWUE W PEMOHT
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b.C. lllagbixaHoB, r. PomHbl, CyMCKOI 06/1.

B sbinycke “B nomouws pagnoniobutenio”
No28, c.68 u B xypHane “Inextpux” 2003, No2,
.28 npuBeaeHs NPUHLMNMANBEHO OHANOTUYHbIE
CXEMbI MHIMKATOPA MO KOHTPONHO YPOBHS XMAKO-
CTW COOTBETCTBEHHO TOPMO3HOM M OXACXAQHO-
weit. OTnnume S1EKTPOCXEM COCTOMT NIWLLb B 30-
MeHe HekoTopbix komnnexTyiowmx. Ho npaktu-
YECKM 3T CxeMbl HepaboTocnocobHbl. Crpemacs
CO3AATb PABOUYIO CXEMY C MEHBLIMM KONMYECT-
BOM KOMMNEKTYIOLMX 1 MANoi cebecTonmoc-
ThIO, MCNONB30BAN OAMH 13 uHankatopos 1O, bo-
pogaroro (“Onextpuk”, 2004, Ne2, ¢.15, puc.5)
C HeKoTOpOit gopaboTkoit (puc. 1).

[Mockonbky CUCTEMA TOPMO3OB PA3AENEHA U
UMEET fIBE EMKOCTH, TPETBIO MybTY CLEMNNEHHNS C

TOPMO3HOW XMOKOCTHIO M YETBEPTYIO - PALUATOP
C OXNIOXAQIOLLEH XMIKOCTBIO, MPULLIOCh OBbean-
HUTb YETHIPE MHAMKATOPA B OfH BNOK, UCKIOUMB

M3 CXeMbl TPU Teﬂed)OHHbIX Kanciong 1 3aaMeHnBs

JIAMMNbl HOKANUBAHUA CBETOOMOACMMU. L‘|T06|:.|| cBe-
TOAMO CBETMICA NPM NOHMKEHHOM YPOBHE XMil-
KOCTH, anLUﬂOCb BBECTU pO3JJ,eJ'IMTeJ'IbeIe ano-
fibl. [10CNenoBaTensHO CBETOMOAAM XenaTenb-
HO BKJOYUTDL TOKOOI’pOHMHMTeJ'Ibele pe3MCTO-
pbl. PasmellieHme 3nemMeHTOB 1 NeyaTHas nnaTa
NoKa3aHbI HO pUC.2, 3 -

YcTpolicTBo paboTaeT OTAMUHO. g

ﬂepeqeub 3JIEMEeHTOB:
VTT, VT3, VT5, VT7 - MMN3956; 6
VT2, VT4, VT6, VT8 - MM376;
VD1-VD4 - 9X;
VL1-VL4 - ANI307;

VT2 6

o] 08 Ous

V14

B2
o0

B3
rs| 00

R1,R3, R5, R7 - CM3-16, 10...20 kOm;

R2, R4, R6, R8 - MJTT-0,25, 220 Owm;

1-B4 - BbIBOABI K 3M1EKTPOAAM AATYMKA.

Saa4a JN CTYMEHYECKHX OMHNIHAT

0. bopoaarsii, ViBaHo-PpaHkoBCckas 0611.

OnHaxabl 3HAKOMbIF NONPOCKHN PA3obpaTLCS B paBOTE YCTPOMCTBA "DNEKTPOH-
HbIl MOZynb ykasaTena nosopotos” 3TY4-2.940.002-85: cimiikom CTpaHHo 370 yc-
TpOMCTBO paboTano. Cxema Gbina U3 cambix NPOCTsIX (PUE. 1), HO Noyemy-To BKio-
yana B ceba He oauH 3NEKTPOHHbI MPEPHIBATEN, G ABC. BosmoxHoCTb OTRENBHO
KOMMyTQLIMM "NeBOK" 1 "MPABOI" CHrHANBHLIX NaMROYek (a Takas Buina) cosHaTens-
HO UTHOPHUPOBANACH, O BMECTO 3TOTO fIBE COBEPLIEHHO OIMHAKOBbIE CXEMbI PABO-
TONW OfHOBPEMEHHO. Mogynb YCTAHOBAMBONCS B ETCKUIA BENOMOBMILUMK, W BCE
"ocBeLeHue" OHbIA BOAMTENb BKIIOYAI HAXATUEM KHOMKM.

Y AMBUTENBHO BbINO TO, YTO OTAENBHO B3ATHIE FEHEPATOPSI PABOTANM C PASHLIMM
4OCTOTAMM MEPLAHMS TAMMOYEK, HO CTOMNO MX BKIOYMT OAHOBPEMEHHO (PUC.2),
KOK NIAMMOYKM BKITIOYAMUCh CTPOTO MOOYEPEAHO.

CKaxxy 4ECTHO, YTO IAKE BEYHOMY [IBUTATENIO YAMBUNCS Bbl MEHBLLE, YEM STOMY
asneHmio. Hairtn, kak namnodku "sHanu” apyr o apyxke, BbIN0 OYeHb Henerko.
Korna, HaKoHew, NPABUIbHbIN OTBET Bbi HAMAEH, PELMI MPEANOXMTL STy 3004y

+38
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T

11 F5x
H®

YUACTHUKOM CTYLEHYECKHX ONIMMMUAL, KOTOPbLIE,
BO3MOXHO, BymyT yumnts apyrux. Cornacutecs, 4to
faxe y GeiBanbix paguoniobuTenel Takas 3a404a
HE BbISOBET CHUCXOUTENLHOM YNbIOKM.

Aerann. Tpansvcrops KT502 crpykrypsi p-n-
p, KT315 crpykrypbi n-p-n (bykseHHbIN MHAEKC Mo~
6oi). Konpercatopsl emkoctsio 10 Mk®; namnoy-
ku Ha Hanpsikewue 2,5 unn 3,5 B. Xenato ycnexos!
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AANAXXECTbI Y 0630PbI

WHTEpecHbIe YCTPOHCTBA U3 MMPOBOr0 NAaTEHTHOro (hOHAA

(Bbimyck nocBsLLeH yCcTpoicTBaM
ANg Nepeaaqy 3N1eKTPOIHEPrum
MeXAY CEeTIAMM € Pa3HbIMMH YACTOTAMM)

B narente CLUIA 6741485 (2004 r.) onmcara
CUCTEMA MepPeAaYm SJHepPrum mexxay 3e-
KTpuyeckumm cucremamm. Crictema (puc. 1)
COREPXUT BPALLAIOLMIACS TPAHCHOPMATOP C
nepemenHoi yactotoit 102 v cuctemy ynpasne-
Hus 104, KOTOpas BLICTABAAET YrNOBOE NOMOXE-
Hue sBpaulatolerocs TpaHcdopmatopa 102
TaK, 4To MowHocTs P1 nepepaetcs ot nepeoit
3NEKTPOCUCTEMBI 22 HA BTOPYIO 3NEKTPOCUCTE-
my 24. Cuctema ynpasnenns 104 copepxut
nepsbiit ynpasnaowmin 6nok 107 1 sTopoit yn-
pasnsiowwi 6nok 108. Mepsbiit 13 HKUX cpas-
Husaet mowHoctv PO u P1 u sbigaet curnan yr-
nosoit ckopoct ® 0. Bropoit 6nok cpasHmsaeT
yrnoByto ckopocTs 00 v U3MepeHHyIo yrnoBsyio
CKOPOCTb BPALLAIOLLErOCs TPAHCHOPMATOPa
r 1 BBPabATLIBAET CHrHAM Ana Bnoka ynpae-
nexus spawermem 106.

B narente CLUA 6456021 (2002 r.) onncan
Bpalaiowmica TpaHcpopmarop nepe-
MEHHO YaCTOThbI ¢ BbICOKOBOJIbTHbIMM
ka6ensgmu. Ha puc.2 nokasaHa cuctema Bpa-
LLAIOLLErocst TPAHCHOPMATOPA , BKIIOYAIOLLAS
apaneepHyto cuctemy ynpasnenua 104, kom-
nnekc spattatolerocs tpaxcopmaropa 105,
6ok koHTpona momeHTa spatueHus 106. DHep-

:ﬂn

104 —

st NEPENAETCs U3 SMEKTPOCHUCTEMBI 22 B 3Mek-
TpocHcTemy 24 noa Hanpsixeruem ot 4 1o 25 kB.
[Npu 3Tom camu 0BMOTKM POTOPA M CTATOPA
BPALLAIOLLErocs TPAHCHOPMATOPA BLIMOMHEHS!
W3 BBICOKOBOMBTHBIX KaOEne.
Ynpasnsiowas cuctema Ans nepeaayu
3MEKTPO3HEPruM ONV1CaHA B MEXYHAPOJ-
Hom natente PCT 0163722 (2001 r.). Cucrema
NPEAHA3HAYEHA NS NPEOOPA30BAHMS SHEPTUM
nepsoit cuctembl A (Hanpsaxerue 130 kB, uacto-
ta 50 Tu) Bo BTOPYIO CHcTemy B (Hanpaxenune
16,5 B, wacrora 162,3 l'u). Ynpasnsiowas cu-
crema (pue.3) cocrouT u3 anexktpocuctem A u B,
CBA3AHHBIX MEXY COBOM IBYMA TOUKAMM CBA3M
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11 1 12, npeacrasnsiowmm coboft 9 0 .7
npeobpasoBaTenb, yNPaBASIOLM

dasosbim cagurom. Kaxaas Touka cas- 3 \

a1 11 1 12 umeet 4acToTHbIN Npeob-

pasosarens 21, 22.

Mpeo6pasoBarens gns nepe-
Aaum ogHOPA3HOro HanpsKe-
HUS HaO MHOTOda3HbIE BbIXOAbI
onuncan B natente Lseunn 9504468
(2000 r.). Ha puc.4 undpoit 2 noka-
3QHbI KOHTAKTHI BXOAHOW OfiHOdA3-
HOM ceTu, a uMPPOoN 3 - BLIXOAHOE

[
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TpexdasHoe Hanpsikerue. Mpubop E—l_'jﬂ
ki
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COOEPXMT TPU MOYNs Npecbpaso-

BaHUA 7, Kaxabiit ans csoei dpassl. B /_F_
COCTaB Moay”nst 7 BXOAST ABA KNtOUe- 4 5 6
Bbix kKoHBEPTOPA 8 M 9 M cornacyio-

wue snementsl 10. [Ins passasku Ha ——?—
5

N

BbIXOZE YCTOHOBNEH TPexda3HbIi
TPAHCHOPMATOP 4 € NEpPBIUHBIMM OB-
MOTKAMM 6 1 BbIXOHBIMM OBMOTKA-
mu 5.

B natente dnonun 11225439
(1999 r.) ormcarHo ynpasnexue no-
TOKOM HEeprum ¢ NOMOLYbIO
BpaLyaioLlerocs TpaHcpopma-
Topa. Coeannutensrbiit 6nok 100
ON8 COEAMHEHNUS NEPBOM SNEKTPOCH-
cTemsl 22 v BTOPOW 3MEKTPOCUCTEMbI
24 copepXuT BPOLLAIOLMIACS TPAHC-
dopmatop 102, B KOTOpLIA BXOAUT
COBCTBEHHO y3en TPAHCHOPMATOPa
105, y3en ynpasnerms momertom 106
wean 113, cuctemy BOCCTAHOBNEHMS
mowHoctn 103, kotopas KomneHcu-
PYET NOTEPH MOLLHOCTH B y3ne BpO-
WaoLLEerocs TpaHchopmaTopa.

B natente ®@panumn 2755319
(1998 r.) onucaH meTop Npeobpa-
30BAHMA ANg TMAPO3NEKTpUYe-
CKOW TYPOGUHBI NepeMeHHOI
ckopoctu. Crictema (puc.6) ocyuie-
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CTBRAET NPE0bPA30BAHME YACTOTH NEPBOM TPEXDA3-
Hom anekTpocncTemsl 121 1 BbipabaTbiBaeT Tpexdas-
HOE BbIXOAHOE Hanpsixerue 123 apyroi 4acToTsl.
Brok ynpaenenus 104 cpasrusaeTt HanpsaxeHus 1
4aCTOTH OBENX CETEN M BHIPABATHBOET YNPABNSIO-
Lpe HanpsxeHust anga paboTsl Typburs 102,
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MpuHaTo cuntaTs, YTo Nepsas
B MMPE POAMOYNPABNSEMOS TENE-
MEXQHMYECKast cUCTemMa Bbina pas-
pabotana orocnasom Hukonot
Tecna B Amepuke. BecHoit 1898 r.
M BbING CO34AHA MOAESb CYAHA,
YNPABAKEMOro No paauo, a | uio-
J19 TOro Xe rofa OH NoAAn 304BKy
HO MATEHT M CNYCTS BA MECALA B
Hbto-Mopke Ha 3akpbiTom cTaam-
OHE AEMOHCTPMPOBAN PUAMO-
YMIPABAEMYIO MOAETb.

Mo uccnenyemoit Teme B LieHTpanbHOM rocynapcTeeHHOM BO-
EHHO-MCTOPHUYECKOM APXMBE MMEETCs nepenncka npod. Mune-
unkosa H.J. c BoerHbiM muHucTpom Poceun. MNpusoaum Heko-
TOPLIE BLIAEPXKM OTTYAA: “...NPEANPHHATEIE MHOIO PABOTH NO
BOMPOCY 0 BECNPOBOAHOM 3NEKTPMYECKON Nepesaye SHepriu
MPUBENN MEHS K PE3YNIbTATAM, KOTOPbIE 5 He cuuTao cebs
BNPABE 3KCMIYATUPOBATL 30 TPAHULEN, HE MPEACTABUB WX
npexnae Bcero Ha bnaroycmotperne Bawero Mpesocxoau-
TENbCTBA.

B 1o Bpema kak Mapkoru 1 MNonos crpemunucs BocTmys BO3-
MOXHO BOMbLIEN AUCTAHLMH, SO KOTOPOM MOIM Obl NEPeAdBATL
CUrHanbl, 8 pa3pabaTeiBAN BONPOC O TOM, KOKMM 06PA3oM
HEeCnpOBOAHYIO IMEKTPUYECKYIO NEPEAAUY DHEPTUM... YEAUHUTL
oT nepTypbaumit, NPUUMHAEMBIX LEUCTBMEM SNEKTPUYECKMX
BOJIH, MOCTOSIHHO MPOUCXOASLLMX.

|_|ocne HOBOJIbHO MPOAOIIXMUTENbHBIX TEOPETUHECKUX U OMbIT-
HbIX WM3bICKOHWI 5§ OCTAHOBWICS HO TOW MbICAM, 4TO npubop,
BOCNPUHUMAIOLWNIA JEWCTBUE INEKTPUYECKMX BOJH, BOJIXKEH
BbITb HEMPEMEHHO CHABXEH OCOBBIM OXPAHHBIM CHAPALOM-
NPOTEKTOPOM, KOTOPbIN, TPOPUILTPOBLIBASA AOXOAALLME [0 HE-
rO MEKTPUYECKME BONMHBI, fABAN Obl [OCTYM K AEHCTBYIOLLEMY ME-
XQHW3MY NWLIb TEM BOSIHAM, KOTOPbIE MOCIAHbI HOMM...

Ha moeit nybnuunoi nekunn 25 mapta npownoro roga
(1898 r.), cBemeHns 0 KOTOPOW COAEPXATCA B MPUNATAEMOM
npu stom Ne425 “Opecckoro 0bosperns”, MHo Bbinu ¢ no-
MOLLBIO INEKTPOHHbBIX BOJIH, LWWEALWNX CKBO3b CTEHbLI 3014, B KO-
TOPbIX CTOAM NPUOOPBI, BHIMONHEHb!, MEXTY MPOYUM, Cleayio-
e OnbIThl:

3QXOKEHbI OTHU MOAENM MAAKA;

BLI3BAH BLICTPEN M3 HEBONBLION MyLLKK;

B3OPBAHA MMHA B MCKYCCTBEHHOM BACCENHE, YCTPOEHHOM B
3a71€, NPUYEM 30TOHYIIA MANEHBKAS AXTA;

NPMBEAEHA B ABUXEHUE MOZENb KENE3HOLOPOXHOTO CEMA-
dopa”.

M3 npuseaerHoi 3anucku BuaHo, yto npod. H.L. Munsumkos
PACCYUTHIBAN HA GUHAHCOBYIO MOMOLLb B 15 Thic. py6. v Gpan
Ha cebst cTporoe 06A3ATENLCTBO HE ABATH HUKAKUX Ny6aMKa-
UMM M XPAHWTL B TalHe cBoe usobpeTerne. OaHaKo aeHer He
BHIIENIUAM, TOYHEE, BHIIENUM OYEHb MANO. B TOM Xe apxuee ecTb
ceeneHus, yto mopckoe segomcteo soigenuno H.I. MMunbum-
KOBY HE3HAUUTENBHYIO CyMMy M cyaHo “LHenp” ana nposeneHus
3KCnepumeHToB. 104 PyKOBOACTBOM M MPU JIMYHOM y4aCTHM
nsobpetarens B 1903 r. na Xepconeckom maske (Cesacto-
nons) Geina ycrpoeHa nepeaaowas, a Ha “Ixenpe” npremHas
paaroctaHumu. lanee B fene UMEIOTCA CBEAEHUS, YTO B HOYA-
ne centabpa 1904 r. Teneps yxe KOMAHIYIOLLMA TUXOOKEAHCKMM
dbnotom sbipasun npod. H.I. Munbumkosy 6narogaprocts. Het
HMKOKOrO COMHEHMs B TOM, YTO B PA3rap BOWHLI C AnoHuen

B. Hukoros. r. Knes

MPUYUHBI A1t STOTO MOTM BbITh TONBKO O4eHb Beckumu. K coxa-
JIEHUIO, COOEPXAHNE NPOBELEHHbLIX ONbITOB, UX PE3YNLTATHI U,
YTO BOXHO, YCTPOMCTBO NPOTEKTOPOB OCTAMUCH HEM3BECTHBIMM.

Pasesska stoi uctopumn Hactynuna 6 mas 1908 r., korpo B
OLMHOYHON NANATe OAHOM W3 GonbHUL XAPbKOBA PA3AANCS
peBonbBepHbIN BbicTpen. Korna B3nomanu 30nepryio ABeps v Bo-
WAKM B NANATY, NAUMEHT IEXAN HA KPOBATH C KPOBABbIM NATHOM
Ha pybawke. [yns npowwno ckBo3b CEPALE 1 PACTIAXHYTOE OK-
HO B can. HUKaKO# 3kCnepTU3Ll He NPOBOAMOCS. TaK KTO Xe OH
npo¢. H.[. Munbunkos, KOKOB €ro TBOPYECKMI NOPTPET?

Mpodeccop busmkm XapbkOBCKOTO TEXHONOTUYECKOTO MHCTH-
TyTa (0TKPHIT B 1884 1) CTOAN Yy UCTOKOB CTAHOBNEHMS BhICLLE-
ro TexHuyeckoro obpasosarus 8 YkpauHe. B Hale sBpems ero
MMl U3BECTHO HEMHOTUM, XOTS CPEAM Y4EHbIX-DU3MKOB OHO 3a-
HUMOET Laneko He nocnegHee mMecto. HeobbiuHas cynsba 31o-
rO 4ENOBEKA, CTPAHHAS Y4ACTb €10 3AMEYATENbHBIX OTKPBITHH,
HEOOBACHUMAS CMEPTb B0 CMX MOP OCTAKOTCA 3arapkoi. Ero
HOYYHOE HOCNeane KPACHOPEYMBO FOBOPUT O MOPASUTENLHOV
pPaboTOCNOCOBHOCTH 1 YAMBUTENBHOH MHOrOrpaHHocTu. Eule 8o
BPEMEHA OCBOEHMA A3POCTATAMM BO3AYLIHOMO NPOCTPAHCTBA
oH paseun naeio J1.M. Mengeneesa o cosganum repmetnyec-
koM kaGuHbl ans asporasTa. OH Gbin OAHUM W3 NEPBLIX, KTO C
HAYYHbIX NO3ULMIA PACCMATPUBAN BONPOCH HE30NACHOCTH HA
Bonblmx Beicotax. B 1878 1. oH npepnoxun ans nogbema Ha Bbi-
coty cabiwe 8000 M nOCTPOUTL A3POCTAT C 30KPHITOM KABUHOI,
Fe MCKYCCTBEHHBIM MyTEM NOAAEPXMBANOCH Obl HOPMANLHOE
nosnenue. [Inq sawmtsl o1 atMocdepHOro Bo3aencTsus [umb-
YMKOB MPEANONATas NOMECTUTL A3POHABTA B HEGOMbLION CKa-
baHApP, KOTOPbIN COCTOSN U3 ABYX TEPMETUYECKM COELAMHEHHBIX
4acTe ¢ HeBOoMbLIMMM OB3OPHBIMM OKOHLLAMM. TAK, ELLE B KOH-
Lie NPOLWIOro BEKA OBOCHOBAHA M NPEANIOKEHA UAER BICOTHO-
ro ckadpaHapa, KOTopas GbiN0 PEANU30BAHA BO BPEMEHA OC-
BOEHMS KOCMUYECKOTO NMPOCTPAHCTBA MHOTO NET CMyCTS.

Hayunas kapeepa H.[. Munbunkosa 6uina Gnecrawen u
cTpemutensHol. MNaTbaecat TpyaoB NOCBALLEHb UCCNEN0BAHM-
am B 061aCTM ATMOCHEPHOTO 3NEKTPUYECTBA, PEHTTEHOBCKMX
ny4e, IBAEHNH PASMOAKTUBHOCTM, FEOMATHETU3MA, MOHU3ALMM
atMocdepsl, NONAPU3ALUNM CBETA, PACCESHHOTO 3EMHOM aT-
mocdepoit. Poaunca npodeccop & MNontase 21 mas 1857 1. B
1881 r. nocne okoHuaHMs XapbkOBCKOTO YHUBEPCUTETA BbiN OC-
TOBMEH ACCUCTEHTOM Kadeapbl dusmku. B 3Tom xe roay sbixo-
[IMT B CBET €ro Hay4yHasa moHorpadus “Pedpaktop ¢ nonoit ye-
YEBWLEM ANA ONPedeneHns NoKa3aTens NpenoMIeHus CBETa B
KUAKOCTU U METOAMKA ONTUYECKOTO aHANM3a”.

B 1883 r. H.LL. Munbunkos 06cnenosan Tonbko 4TO OTKPLITYIO
3HamenuTyio Kypckyto MarHutHyio aHomanuio. [posens 71 ce-
pUIo HOBAIOAEHHH, OH OBHAPYXMN ee HoBLIE PaioHbl (B Maps-
uHot n y Mpoxoposku). OH OfMH U3 NepBLIX YKA3QM HA TO, 4TO
NPUYMHO GHOMANKK - 3QIEXM XENe3HOM pyasl. 30 3TO Uccne-
nosaHue oH 6ein yaoctoer [NouetHol meaanu Pycckoro reorpa-
duueckoro obuectsa. B 1885 r. H.IL. Munbunkosa HasHauaioT
NpWBaT-HOLEHTOM XapbKOBCKOTO yHHBepcuTeTa. Cnycrs Aga ro-
na maructpa dusmkr H.L. Munbunkosa komanampytoT 8 Mapux.
3neck “yuennk” ykasan “yuutenam”’ Ha TO, YTO B MATHUTHOI
0bcepBaTOPUM, TAE OH NPOXOAMN MPAKTUKY, HOAO UCMPABUTL
OLWMOKM B KOHCTPYKLMM Ceitcmorpada. M3secTHOCTs monogo-
rO Y4EHOro pacnpoCcTpaHsaeTcs 3a npegens Poccuu. Munbunkos
yxe npodeccop XapbkOBCKOrO YHUBEPCUTETA, O MOTOM M Xapb-
KOBCKOTO TEXHONOIMYECKOro MHCTUTYTA. OH OKTUBHBIA y4aCTHMK
MHOTUX HAy4HbIX Cbe3nos B [lapuxe, Mockse, [Metepbypre,
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SJIEKTPOHOBOCTHU

Kuese. Ero nsbupatot unenom Coseta Ppariysckoro dpuamnue-
CKOro obuecTsa, YneHom Tyny3ckoi akagemum Hayk, Pyccko-
ro GpM3MKO-XMMHUYECKOTO OBLLECTBA M APYIMX HAYYHBIX OpPra-
Husaumit Poceun, @parumnn, lepmarmn, Asctpum.

B 1903 r. no unnupnatvse npod. H.I. Munbunkosa yuebHbii
KOMMTET NPU3HAN LENecoobpasHOCTb M3AAHMA XypHana “Ms-
BECTUsI XOPbKOBCKOTO TEXHONOMMYECKOTO UHCTUTYTA”, NEPBbI
Bbinyck kotoporo eiwen 8 1906 1. B “Ussectusx” nevatanucs
otyethl 0 pabote XTU, cTaTbn HayyHOTO XapaKTEPQ, ONUCAHKE
TEXHUYECKMX PABOT, BBINOHEHHBIX TPOGECCOPAMM 1 NPEnoaa-
BaTensMu. B kadecTse npunoxenus k kaxaoMy TOMy NEYaTanmcs
KYPChl NEKUMM M PE3YLTATH HOBMIOAEHMI MHCTUTYTCKON MeTe-
OCTAHLMH.

CrouT nv yamensTecs, 4o merHo [unbunkos Gonee cta net
HO304 BO BPEMEHO CTAHOBIIEHMS POLMO B3ANCH 30 PELLEHME TEX-
HWMYECKOM 30.404M, KOTOPAS B HALIM [HM C TAOKMM BIECKOM pe-
LWIEHA HA UCKYCCTBEHHbIX CNYTHMKAX 3eMJ'Il/I, OBTOMATHUYECKMX
MEXMNAHETHBIX CTAHUMAX U KOCMMUECKUX Kopabnaxe CTouT nn
YOMBAATLCA, 4TO MMEHHO [TUnbYMKOB CTOAN y MCTOKOB ynpase-
HWSI MO PAAKOS

Urak, bonee cra net Hasag, 25 mapta 1898 r., nposenena
NyBAMYHAS NEKLMA C AEMOHCTPALMEN OMBLITOB NO PAAMOYNPAB-
NEeHUIo: M306peTaTeNb AUCTAHUMOHHO 3AXKET OTHIM MOLENU Ma-
KA, MPOM3BEN BLICTPEN M3 NYLIKK, B3OPBAN MUHY, HO PACCTO-
SHUM NPUBEN B [BMXEHWE MOLENb XENE3HOLOPOXHOTrO cemado-
pa. Cnyumnnocs Tak, yto H.I. Munsumkos u Hukona Tecna noy-
TN B OOHO U TO Xe€ BpeMsa, HO PA3NNYHbBIX KOHTUHEHTAX, BNEPBLIE
B MMPE AEMOHCTPUPOBANW PABMOYNPABNSEMLIE TENEMEXOHUYE-
ckune cuctembl. Mtak, MnnbuMkoB OfMH U3 NEPBLIX CTABUT K
bopmmrpyeT 30404y, KOTOPAS, BEIPAXKAACH COBPEMEHHBIM A3bi-
KOM, MOXET BbiTb HO3BAHA MOMBITKON NPUAATL YCTPONCTBAM
CENeKTUBHOCTS (T.e. CNOCOBHOCTL M3BMPATENBLHOCTH - CNOCO6-
HOCTb HOCTPAMBATLCA HA ONPEAENEHHYIO BONHY) M 0becneunTs
30LWMTY OT ATMOCHEPHBIX W MHBIX NTOMEX. M3 ero paccyxaeHmit
CIELYET, YTO eMy YAANOCH PELUMTL 3Ty 3040YY, CNTPOEKTUPOBAB
HECKONbKO MPOTEKTOPOB (3ALMTHUKOB) PA3NIMYHON KOHCTPYK-
unu. bonee Toro, oH He TONbKO CNPOEKTMPOBAS, HO U3TOTOBMN
W MCMILITAN 3TH yCTPOWCTBA. B cTaThe ynomuHanocs, uto 6onee
KOHKPETHOM, Bonee ToUHOM MHGOPMALMM HET, BCE MPOTOKOMbI
MCMBITAHMWI MCYe3Nu BMecTe ¢ usobpetatenem. BepHee, n306-
PEeTATENb NOCTPOUN YCTPOMCTBO, COCTOSLLEE U3 KATYLLUKMU U dne-
KTpu4yeckoro koHaeHcatopd. OCHOBHLIE CBOMCTBA TAKOM KOM-
GMHALMM B TOM, YTO OHO XOPOLLO MPOMYCKAET NepemeHHbIi
TOK CTPOrO onpeaeneHHoi 4actoTsl. CerofHs B pagmMoTexHuke
3TO HA3bLIBAETCS KoNebaTensHbIM KOHTYPOM, a [nbYMKoB Ha-
3801 3T0 NPOTEKTOPOM. [10aBMPAs KATYLIKM U KOHAEHCATOP,
MOXHO BbINI0 0BUTLCA TOrO, YTOObI NPOTEKTOP AOMYCKAN K MC-
NOJSHUTENbHBIM MEXAHU3MOM SIULLb BOJTHBI C TAKOM XK€ YOCTOTOW,
4TO W y NepenaTynka. Bce oCTanbHLIE PAAMOBONHLI NTPOTEKTO-
POM 304€PXMBANUCh, U CPABATLIBAHMS HE MPOUCXOANTIO.

Dpa NPAKTMYECKOro PAAMOYNPABNeHus HaunHaeTca ¢ 1913,
KOTAQ NEpPBbIK YNPABNAEMBIVM MO POAMO COMOSIET MOAHANCH B BO3-
nyx. B mapte 1917 r. Hemeukuit katep, cHabXeHHbI annapa-
TYPOM PAAMOYNPABNEHHs (yPABNSACS C CAMONETA), B3OPBAS
Y4OCTOK HOBEPEXHOI B QHIMMICKOM rasanu Heionopt. B Tom xe
rofy aHMMMCKOA MMHOHOCKA BbiNa HAMPABAEHA C CAOMONETA NO
POAMO HA HEMELKMIt KOpabnb U HAOHECd eMy CEepbesHbIe No-
BPEXAEHMS.

OaHako sce, 4to rosopunocs o npotektope H.[. Munbumko-
BA - TMNOTE30. He UCKNIoYEHO, YTO MHOTOCTOPOHHMIA, OBAPEH-
HbIM YYEHBbI MOT MOWMTU U MO APYTOMY, HEM3BECTHOMY HOM NYTH.

B HacTosiwee Bpems B TeneynpasieHum WUpPOKO NPUMEHSIOT
KOAMPOBAHME YNPABASIOLLMX CUTHANOB U KOMAHS,

Kak 66l Tam Hu 6bino, Hukonai Omutpresny Munbunkos oc-
TABUN MYBOKUIA Cresl B TAKOM LUMPOKO PACNpOCTPAHEHHOM Ce-
roaHs obnacti papmnoTexHuke, kak paguoynpasnexme. OpHo-
BpemeHHo ¢ Hukonoit Tecna ox Gbin 13 wepenrm MNepsbix, ca-
Mbix [epBbix.

Bu3umHble

VkpanHa, 04211, Knes-211, np. lo6egbl, 56, ogp. 341, a/5 97,
T/¢h (044) 4566858, e-mail: dacpol@ukr.net, www.dacpol.com.pl

. Tnope!, Tupuctops!, IGBT-MoAyNnM, KOHAEHCATOPbI, BeH-
TUNSTOPbI, ATYYKY TOKA U HANPSIKEHWS, OXNAMUTENH, TRAHCHOPMATOpbI, TEpMOpene, npe-
LOXPaHWTENM, KHOMKM, SMEKTPOTEXHMYECKOE 060py0BaHMe.

1

HIN “TEXHOCEPBUCIIPNBON”
Vkpanna, 04211, Kne-211, a/a 141,
T/ (044) 4584766, e-mail: tsarive@ukr.net
TInogbl 1 MOCTUKK DIOTEC;, LWOZHbIe, TUPUCTOPHbIE, TGBT-Moaynu, cunosble
nongn;goao ki (SEMIKRON), KOHAEHCATOPb! KOCUHYCHBIE, UMMYbCHbIE, MOTOPHbIE
(ELECTRONICON), pemoHT npeo6pa3oBateneit 4acToTbl.

Ykpauna, Knes, yn. KpacHorsapaevickas, 5, 7. (044) 5524005, ¢. 5524005

Mpon3soAcTBO: NoHIKaoLme Tparcdopm. 0,1...20 kBT no TV 3aka3umka. IneKTpOMOH-
TaXHble paboTbl. Peanuaauma: aBTOMATbI, U3[ENNA 3NEKTPOYCTAHOBO4HbIE, KaBesu, npo-
KEKTOPbI, U3MEpUTENbHbIE NPUOOPbI, H30NALMOHHBIE MATEPUANbI, 3N1EKTPOABUraTENM
nnp.

000 "AtnaHTtuc"

Ykpauna, [JHenponeTposck, yn. LLiesyerko, 37,
T/¢h (056) 7702040, 7440476,

http://www.atlantis.com.ua, — e-mail: office@atlantis.com.ua

- pa3paboTka cncTem }
nocTaBka 060py0BaHNs, NPOrPaMMHOE 068CNEYEHME.

1

41 "UuTekc-cepsuc”
Ykpanna, 04201, Knes, Murckoe wocce, 4, 7. (044) 4322413, 5682138

HW3K0BONbTHas annapaTypa. PeanvaaLiis aBTOMarbl, NyCKaTenu, KHOMKH, PENeE, KOHTaK-
TOPbI, KOHLEBbIE BbIKII4ATENH, TPaHCGOPMATOPbI, 3NEKTPOMATHUTbI 1 [Ip.

AO3T "HMNM "NepcnekTusa”

Ykpauna, 03187, Kues, np. AK. [nyLukosa, 40,
T/(h (044) 2662561, 2662489, e-mail: gals@kiev-page.com.ua

Paspa6oTka 1 nocTaska anekTpoHHbIx ATC. Co3gaHue pasnu4HbIX (B TOM 4ucne 6op-
TOBbIX ABUALIMOHHBIX 1 KOCMUYECKUX) YCTPOACTB KOHTPONSA YNPABAEHUS 1 MHZNKALMM.
Pa3pa6oTka, MOJiepHU3ALMA 1 U3TOTOBIIEHNE TPEHAXEPOB TPAHCTIOPTHBIX CPEACTB U py-
TUX CNOXHbIX 06LEKTOB yNpaBneHus.

000 "Konkopp"

Ykpanna, 04074, Kues, yn.[errapenko, 26/28, 1/¢h(044) 4301018, 5361836

KabenbHble v MadTosble MydThl 0,4...T0 KBT, KOHLEBbIE 3afeNnKu, BOPDOHKM, POSUKM,
MPUNON, HAKOHEYHUKK, rWmb3bl. Jlenta cmonsaHas, MXB, x/6, cTeknonexta. Mactuka, na-
ANbHbIE MaTepuanbl. noM6upaTopsl, NNOMGbI, TPOCUKM. [locTaBKa.

“TEXHOKOH”

VkpauHa, 61037, Xapbkos, np. Mockosckui, 138A, och. 319,

T/¢h (0572) 162007, 174769, e-mail:tecon@velton.kharkov.ua

ABTOPU30BaHHbIN CUCTEMHbIA WHTerpatop SCHNEIDER ELECTRIC. Paspa6oTka ACY
TI, KOMNEeHCAUNs PEaKTUBHOW MOLLHOCTH, 3N1EKTPOTEXHUYECKNe u3denus. N3mepn-
TeMbHAsA TEXHUKA (0CLUNAorpadobl, MyNbTUMETPLI, TOKOBbIE KNeLu).

000 HNM “JIOrMKOH"

Ykpanna, 03150, r. Kues, yn. Apn bap6roca, 9A, k. 402,
T/th (044) 2528019, 2611803,
www.logicon.com.ua, e-mail: info@logicon.com.ua

MocTaBka: NCTOYHUKM NUTAHNA U NPe0Bpa3oBaTeny, kabenw, KneMmbl KOMMyTALK-
OHHBbIE 1 NSt NEYATHOTO MOHTAXA, NPUBOPHbIE KOPNYCA 1 CTOMKM, 3NEKTPONIOMU-
HECLIeHTHbIE N XUAKOKPUCTANANYeCKe aucnnen, KHONKK i MaTpuyHble kKnasuary-
Db, kKa6eNbHbIe BBOAbI W CANbHUKMN, JATYUKN, TPOMBILUIIEHHbBIE KOHTPONJIEPbI.

HIMN “3nektpomup"

Ykpanna, Knes, [oweuk, yn. Aptema, 173/16, 1.(062) 3819245, ¢.3819247,
e-mail: elmir@skif.net

CTaBuUnu3aropbl HanpsXEHNA 0pHOA3HbIE W TPEX(Da3HbIE, AMEKTPO- 1 CBETOTEXHMYEC-
K08 060pY/10BaHE, AM3ENb-TEHEPATOPbI U GEH3UHOBbIE ANEKTPOCTAHLIMM.
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ANeKTPOHHbIe HAa0opbl AN paauontoonTenemn

YBaXaeMble YUTaTeNu, B 3TOM HOMEPE Ony6MnKOBaH NepeyeHb ANeKTPOHHbIX Habopos u moayneit “MACTEP KIT”, a Take rotoBbIX M3MEPUTENbHbIX TPUGOPOB U MHCT-

pymeHToB (upmbl Velleman.

Kaxzblil HABOp COCTOMT U3 NEYATHON NNaTbl, KOMMNOHEHTOB, HEOOXOAUMBIX AN COOPKI YCTPOICTBA, U MHCTPYKLMN NO COOPKE. BCe, Y4TO HYXHO CAenartb, - 370 Bbl6paTh
13 Katanora 3auHTepecoBaBLLmii Bac Habop 1 ¢ NOMOLLbO NasnbHIKa cO6paTh roTOBOE YCTPONCTBO. ECni BCe cOOpaHO NpaBuUibHO, YCTPOCTBO 3apaboTaeT cpasy 6e3 no-
CneayioLLnX HacTpoeK. Ecni B HaBaHUM Habopa CTOMT 0603HaYeHe “MOAYAb”, 3HAYNT, HABOP He TPEBYeT COOPKM M FOTOB K MPUMEHEHMIO.

Bbl MMeeTe BO3MOXHOCTb 3aKa3aTb 3TW HAO0PbI 1 TOTOBbIE U3MEPUTENbHbIE NPUBOPbI Yepe3 peakumio. CTOMMOCTb, yKka3aHHas B MPaiic-nncTax, He BKIKYaeT B ce6s noy-
TOBbIE PACX0fbl, YTO NpK 06LLEN CyMMe 3aKa3a oT 1 40 49 rpH. cocTaBnAet 5 rpH., T 50 40 99 rpH. - 8 rpH., ot 100 Ao 149 rpH. - 10 rpH., o1 150 a0 199 rpH. - 13 rpH., OT

200 10 500 rpH. - 15 rpH., o1 500 50 699 rpH. - 20 rpH., 0T 700 20 999 rpH. - 25 rpH.

[ins nonyyenms 3akasa Bam Heo6x0Aumo npucnatb 3asBKy Ha MHTepecytoLLnii Bac Habop no appecy: “V3patensctso “Pagioamarop” (“MACTEP KIT”), a/a 50, Knes-110,
nHgekc 03110, unun no dakcy (044) 573-25-82. B 3asBke pa3bopyuBO YKaXMTe KOLOBBIM HOMEP U3JeNus, ero Hassaxue 1 Baw 06paTHbIi apec.

3aKa3 BbICINALTCA HANOXEHHBIM NNaTeXoM. CpoK MNoNy4eHus 3akasa no noyTe 2-4 HeAenu ¢ MOMeHTa Noay4eHus 3asBKu.

LleHbl Ha HabopbI 1 MPUGOPbI MOTYT HE3HAYUTENBHO MEHSTLCS KaK B OfHY, TaK 1 B APYTYI0 CTOPOHY.

Homepa TenecoHoB 715t CpaBoK 1 KOHCynbTaumit: (044) 573-25-82, 573-39-38, e-mail: val@sea.com.ua. XKzem Balumx 3akasos.

bonee noapo6Hyto HHGHOPMALHIO N0 KOMNEKTALNH HABOPa, Ero TEXHHYECKHM XapaKTEPHCTHKAM M NPOYMM napameTpam Bbl MOXeTe y3HaTb H3 katanora “MACTEP KUT”,

110 W3MEPHTENbHIM NPHOOPAM - H3 KaTaNora “KoHTPOMbHO-H3MEPHTENbHAS annapaTypa”, 3aKka3as KaTanorn no pasgeny “Kuura-noyroi

Kon Haumerosanme Habopa
AK059  BbicOKOYQCTOTHBIN Nbe3ou3nyyaTens

Lena, rpH.
34

AKO76  MuHMATIOPHBIN Nbe30ou3ny4aTerns.

AK095  UndpakpacHsii oTpaxaTens,

AK109  [latumk ans OXpaHHbIX CUCTEM

AK110  [aTumk ans OXpaHHbIX cHCTEM (TopLesoil)
AK157  YnbTpassykoBo#t nbe3ouanyyarens

BM2032 Yeunurens (mopyns) HY 4x40 BT (TDA7386, GBTO)....ucccvcecrrvrvvvvecceonssss
BM2033  Ycunurens (moayns) H4 100 Bt (TDA7294)
BM2034  Ycunmrens (moayns) HY 70 Bt (TDA1562)
BM2042 Yeunurens (mopyns) HY 140 Bt (TDA7293, Hi-Fi) ..ccoovvvviceecccnns
BM2115  Axtusrbiit dunstp HY ans cabsydepa (moayns)

MKO35  YnbTpassykosoit MOZysb Anst OTNYIMBAHMS TPbI3YHOB ...
MKO056  3-nonocHsiit dunbTp ang akycTyeckux cuctem (Momyms)
MK063  Yhusepcanshbiit yeunutens HY 3,5 B (moayns)
MKO71  Perynstop mowmoctn 2600 Br/220 B (mopyns)
MKO72  Yuusepcanshsiit yeunurens HY 18 Bt (mogyns)
MKO74  Perynupyembii mogynb nutanma 1,2..30 B/2 A
MKO75  Yhusepcan. ynbTpaasyk. OTNYrMBATENb HACEKOMBIX W FPbI3YHOB (MOAYAb)...... 122
MKO077  Vimutatop nas cobaku (mopyns)
MKO80  DnexTpoHHbIit OTNyrMBaTENb NOAEMHBIX FPLI3YHOB (MOAYML)
MKO081  Cornacyiowmit TpaHchopmatop ans nbe3onsnydatens (Moayn
MKO084  Yuusepcanshbiit yeunurens HY 12 Bt (mogyns)
MK107  Crau,. ynbTpassykoBoil OTNYr1BATENb HACEKOMbIX W TPbI3YHOB (MOAYAB) .......... 69
MK113  Taiimep 0...30 munyT (Mogyns)
MKT19  Mogynb MHAMKATOPA OXPAHHbIX CHCTEM
MK152  Bnok 3awwuTsl 3nekTponpruGOpo. OT MONHMUHM (MOAYb)
MK153  MHaukaTop MUKPOBOMHOBLIX M3NYHEHMI (MOAYD) ..
MK156  ABTOMOBHNLHORA OXPAHHAR CUTHAAM3OLMS (MOZYAb)...
MK284  [letextop uHdpakpacHoro uanyuenus (Mogyns)
MK286  Mopynb ynpaenerms oxpaHHbIMM CHCTEMOMM
MK287  VimutaTop Bracokameps HAPYXHOTO HOBMIOAEHNS (MOBYIIb).....ccccvvvvrrrmrrrrrr 56
MK290  Tenepatop noHos (momyns) 130
MK301  JlasepHsiit uanyuatens (moayns) 151
MK302  Mpeobpasosatens Hanpsixermns 24 Be 12 B 80
MK304  4-kan. LPT-kommyTaTop ans ynpasneHus warosbim gsuratenem (mogynb)...... 101
MK305  Mporpammupyemoe yCTp-80 yNpaBneHus Larosbim gsuratenem (vogyns).... 136
MK306  Mopynb ynpaenerms asuratenem noCTOSHHOTO TOKQ ... 97
MK308  Mporpammmpyemoe yCTp-Bo yNpABAEHHS LLIArOBbIM ABH ..131
MK317  Moaynb 4-kanansHoro 1Y 433 MIy 165
MK318  Mopynb 3aLMTb GBTOMOBUALHOTO AKKYMYASTOPA eevvvviviierrerreeeeeeeesssssssssssssseed 67
MK319  Moaynb 3awmtel 0T HakMnM 50
MK321  Mogynb npeaycmnurens 10 ... 100 kl'y 58
MK324  Mporpammmpyemsiit moayns 4-kanansHoro 1Y 433 MMl 195
MK324 /nepes. LononHutenshsii nynst ans MK324 113
MK324 /npuem. JononrutensHbiit npuemnmk ans MK324 80
MK325  Mopyns nasepHoro woy 105
MK326  [exonep VIDEO-CD (ELE -680-M1-VCD MPEG-card) (MOBYAb) ....cccvvvvrrrrre 269
MK327  Tenerpadhsiit manmnynstop "Ansmanax-MPO" 424
MK328  Tenerpadhsiit manunynstop "SKINMC" 340
MK331  Paauoynpasnsemoe pene 433 MIy (220 B/2,5 A) (MOAYAB) vvvvvevevccvrvrerrre 239
MK350  Ornyrusartens rpbisyHos "TOPHALO" (woayns) 210
MK351  YhusepcansHbiit oTnyrvsaTens rpbiayHos 398
NKOO01  MMpeo6pasosarens Hanpsaxerus 12B 8 6.9 B/2 A .........cccvvvvvrreerecerssccssssesiiins 38
NK002  Cupera sosaywHom Tpesoru 2 Br 28
NK004  Crabunmsmposatbii uctouruk nutanma 6 B-9B-12B/2 A, 59
NK005  Cymepeunbiit nepeknioarens 55
NK005/8 kop. CymepeuHbiii nepekmiouatens ¢ KOpnycom 3
NKO0O08  Perynatop mownoct 2600 Br/220 B 58
NKO10  Perynupyemiit uctounuk nutanns 0...12 /0,8 A 38
NKO14  Yeunurens HY 12 Br (TDA2003) 69
NKO17  Mpeobpasosarens Hanpsx.ana nutanus momuH. namn 10...15BT (a8To) ........ 92
NK024  Mpob6neckosbiit MORYOK HO CBETOAMOAAX 24
NK027  Perynupyemsiit uctounmk nutanms 1,2..30 B/2 A 49
NK028  Ynbtpassykosoit cauctok anst cobak 53
NK029  TMpobneckosbiti masuok (texHonorus SMD) 28
NK030  Crepeoycunurens HY 2x8 Br 94
NKO037  Perynupyembiit nctounvk nutanma 1,2..30 B/4 A 62
NK040  Crepeodonuueckuit yeunmrens HY 2x2,5 Br 65
NK045  Certesoit dunstp 46
NKO046  Ycunurens HY 1Bt 30
NKO050  Perynstop ckopoctv Bpatuenms munmn-apent 12 B/50 A .......ovvvevvvcevvcccsssscccriis 55
NKO51  Bonbluoi npobneckosbii MAsHOK HO CBETOANOAE 23
NK052  DnexTpoHHbIit penenneHT (oTnyrMeaTenb HOCEKOMbIX-NAPAZHTOB) .......cccvvvrvrnnn. 24
NK082  KombuHmposaHHbii Habop (tepmo-, doTopene) 52
NK083  MndpakpacHsiii 6apbep 50 m 87
NK089  ®Potopene 44
NK092  UndpakpacHsbiii npoxektop 77
NK106  YHusepcansHas oxpaHHas cuctema 97
NK112  Lindpposoit snekTpoHHbii 3amok 94
NK117  VHaukaTop ans oxpaHHbIx cHCTEM 25
NK121  Undpakpachsiit 6apsep 18 m 9
NK126  CeHcopHbiit BhikiouaTens 59
NK127  Mepeaarumk 27 My 73

i” (cm. c1p.32).
NK131  TMpeobpasosarens Hanpsxeus 6..12B88 12..30 B/1,5 Aciirvrvvvvvvvccnns 99
NK133  ABTOMO6MAbHBIN QHTEHHBIN yeunuTens 12 B
NK135  3ByKoBO# CMIHANWU3ATOP YPOBHS BOAbI
NK136  Perynstop nocrosiHoro Hanpsixenus 12..24 B/10..30 A....
NK138  Antennbit yeunurens 30...850 Ml
NK139  Konseprep 100...200 Mly
NK140  Mocrosoit yeunurens H4 200 Br
NK141  Crepeoaekopep
NK143  IOHbIf 3nekTpoTexHuk
NK145  3sykosoit curHanmsatop yposrs soasl (SMD)
NK147  Antennbit yeunurens 50...1000 MTy
NK148  BykseHHo-undpoBoi Hamkatop Ha ceetognogax 12 B ...
NK149  Bnok ynpaenerms 6ykseHHO- UMPOBLIM MHANKATOPOM..
NK150  Mporpammnpyembiit 8-KaHAmbHbIA KOMMYTATOP...............
NK289  MMpeobpasosarens nocrosHHoro Hanpsxenua 12 B 220 B/50 Ty,
NK291  CurHanusatop 30abIMIEHHOCTH 65
NK292  Mowusatop Bospyxa 71
NK293  Mertannonckarens 56
NK294  6-kanansHast ceetomyssikanbHas npuctaska 220 B/500 Br ... 124
NK295  "Berywue ornu" 220 B 10x100 Br. 110
NK297  Crpo6ockon 75
NK298  Snextpowok 130
NK299  Ycrpoicteo sawmTsl o1 Hakunm 37
NK300  JlasepHbiii ceTosoit abdext 140
NK303  Ycrpocteo ynpasneHms warosbim ABuratenem 83
NK307  MndpakpacHsiit cexyHaomep ¢ MHGPAKPACHbIM CBETOBBIM GAPLEPOM........... 140
NK307A  Llononnutenshbit ukdpakpacHsii 6apsep ang NK307..... .80
NK314  Lletektop mxu 36
NK315  Ornyrusatens kpoTos Ha convedrol batapee 82
NK316  YnbTpassykoBo# oTnyrusaTens rpbiayHoB 52
NK340  KomnbiotepHbir nporpammupyembiit "J1a3epHbiit SOPEKT . ........vvvceeeerrrrrvnnnnnnns 169
NM1012 Crabunmusarop nanpsixenms 6 B/1 A 33
NM1013 Crabunmusarop Hanpsxerms 9 B/1 A 40
NM1014 Crabunmusatop vanpsixenus 12 B/1 A 37
NM1017 Crabunmsarop Hanpsxenus 24 B/1 A 39
NM1022 Perynupyembiii uctounmk nutanma 1,2..30 B/1 A 56
NM1031 lMpeobpasosatens 0AHONOASPHOTO MOCT. HAMP. B NOCT. ABYNONSPHOE ........... 26
NM1032 Mpeobpasosarens 12 B/220 B ¢ papnatopamu.... 124
NM1034 Mpeobpasosarens 24 Bs 12B/3 A 73
NM1041 Perynstop mowroct 650 Br/220 B 61
NM1042 Tepmoperynatop ¢ Manbim ypOBHEM MOMeX 62
NM1043 Ycrporicteo nnasHoro gkn/seika. namn Hakanmearus 220 B/150 Br................ 42
NM2011 Yeunurens HY 80 Br ¢ pagnatopom 110
NM2011/MOSFET Yeunurens HY 80 Bt Ha 6MNOAspHbIX TPOHSUCTOPAX ...cccvvvvvvvrnnnner 105

NM2012 Yeunurens HY 80 Br
NM2021 Yeunurens HY 4x11 Br/2x22 Br ¢ pagmatopom
NM2032 Yeunurens HY 4x40 Br/2x80 Br ¢ pagmatopamm
NM2033 Yeunurens 100 Br 6e3 pagmnatopa
NM2034 Ycunurens HY 70 Br TDA1562 (aBTomoGunbHbik)...
NM2035 Yeunurens Hi-Fi H4 50 Br TDA1514
NM2036 Yeunurens Hi-Fi H4 32 Br TDA2050

NM2038 Yeunurens Hi-Fi HY 44 Br TDA2030A+BD907/908 ... 68
NM2040 Astomobunsheiin YHY 4x40 Br TDA8571J 95
NM2041 Astomobunshbiii YHY 22 BT TDAT516BQ/1518BQ.......vvvvvreereeeeeccesssssssiiiees 43
NM2042 Yeunurens 140 Br TDA7293 92
NM2043 Mowsiit asToycunutens moctosoi 4x77 Bt (TDA7560)............cceceeiiiriinnns 206
NM2044 Yeunurens HY 2x22 Bt (TA8210AH/AL, aeto) 75
NM2045 Ycunurens HY 140 Bt unu 2x80 Br (knacc D, TDA8929+ TDA8927) cooeeen. 285

NM2051 [lgyxkaHanbHbIi MUKPOGOHHBIM yeunmutens
NM2061 nextporHsiit pesepbepatop
NM2112 Briok perynuposkut TEMOPQA 1 FPOMKOCTH (CTEPEO) w..vvvvevvrrvrrerrereessessssssssssssninees
NM2113 DnexTpoHHbIi KOMMYTATOP CUTHANOB
NM2114 Mpoueccop npoctpanctserHoro 38y4aHns (TDA3BT0) ..
NM2115 Axtushbiit punstp HY ans cabeydepa
NM2116 AxtusHbiit 3-nonocHsiit dunsp
NM2117 AxtusHbiit 6ok 06paboTku curHana ana cabeydbepHoro kaHana.
NM2118 lMpensaputenshbiii CTepeodoH. peryi. yeunutens ¢ GAnaHCOM ...
NM2202 Jlorapudmmueckuit setextop
NM2222 CrepeodoHnyeckmil MHAMKATOP ypoBHS curHana "ceeTawwuiica cront”
NM2223 Crepeodormnueckuit nHamkatop yposHs curHana "Geratowias Touka"...
NM2901 Buaeopassetsutens (ycunurens)
NM2902 Ycunutens upeocurHana
NM2905 [lekopep tenesus. crepeossykosoro conposoxaerus popmara NICAM ....215

NM3101 ABTOMOBMIbHBIA GHTEHHI YCUAUTENL 28
NM3201 MpuemnHmk YKB YM (CTepeoY 134
NM3204 Ycrpoiicteo ans 6ecnpoBOAHON KOMMYTALMM QYAUOKOMMOHEHTOB ........cccvvvrvr.e 77
NM3311 Cucrema UK LY (npuemnnk) 110
NM3312 Cucrema UK LY (nepenatumk) 84
NM4011 Munu-taimep 1...30 ¢ 19
NM4012 Latumk yposHs Bogs! 19
NM4013 CeHcopHblit BbikIOYATEND 26
NM4014 Dotonpuemhmk 30
NM4015 UndpakpacHsiit setextop 30
NM4021 Taiimep Ha mukpokorTponnepe 1...99 mun 139
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NM4022 Tepmopene 0...150°C 50
NM4411 4-kaHansHoe ucnonHuTensHoe ycTpoiicteo (6nok pene .
NM4412 8-kaHansHoe ucnonHuTensHOE yCTPOMCTBO (Bnok pene;
NM4413 4-kananbHbii ceTeBoi kommyTaTop 8 kopryce "Tuno
NM4511 Perynstop spkoctv namn Hakanusakus 12 B/50 A

NM5017 Ornyrusatens HACEKOMbIX-NAPA3UTOB (3NEKTPOHHSI 25
NM5021 Monuueiickas cupera 15 Bt 30
NM5024 Cupera ®BP 15 Br 30
NM5031 Cupera BosaywHOM Tpesork 29
NM5034 KopabensHas cupera "TYMAH" 5 Br 28
NM5035 3sykoBOi CHrHANM3ATOP YPOBHS BOABI 28
NM5036 Tenepatop Mopse 25
NM5037 Metporom 27
NM5101 Cunresatop ceetosbix 3dpdekton 123
NM5201 Bnok uxankaumm "ceetaimiica cron6” 46
NM5202 Bnok MHankaum - GBTOMOBMAbHBIA BORBTMETP "CBET. CTONG" .....covvvvvvvvvcevvrvrnnnns 49

NM5301 Bnok uHankaumm "Geratowas Touka"
NM5302 Bnok uHavkaumm - aBToMoGMALHLIA BOnbTMETP "Ber. Touka"
NM5401 AsTomobMALHBIM TAXOMETP Ha WA, "Ger. Touka”
NM5402 AsTomobunsHbIl TaxomeTp Ha uHa "ceeT. cTonb”
NM5421 DnextpoHHsiit 6nok 3axuraxms "knaccuka”
NM5422 SnextpoHHoe 3axuranme Ha "knaccuky” (MHOroUCkpoBoe)
NM5423 DnextpoHHOE 30XXMIaHMe HO NEPEAHENPUBOAHBIE OBTO......
NM5424 SnexrponHoe saxurane (mHoronckposoe) Ha TA3, YA3 u ap
NM5425 MapuwpyTHsiit anarHocTudeckuit komnsiotep (AK)
NM5426 Astomar. 3apsaHoe YCTPORCTBO Anst akkym. 6atapeir 12 B
NM6011 KonTponnep 3nekTpoMexaHnyeckoro 3amka
NMb013 AsTOMATAYECKM BKNIOYATENL OCBELLEHMS HO 6A3E AATYAKA ABUKEHNS........ 100
NM8011 Tecrep RS-232 1

NM8012 Tecrep DC-12V
NM8013 Tecrep AC-220V
NM8021 Mhpmkarop yposhs 3apsna akkymynstopa DC-12V....
NMB8031 Tecrep ana Nnposepku CTPOUHLIX TPAHCHOPMATOPOS .
NMB8032 Tecrep anst nposepku ESR kavectsa anektpon. koHaeHcaTopos.
NM8033 Ycrpoicteo ans nposepku MK-nynstos 1Y
NMB8034 Tectep KOMNLIOTEPHOO CETEBOTO KABENS "BUTAS NAPA" ...vvvvvvveeeveieees
NM8041 Metannouckarens Ha MUKPOKOHTpORnEpe
NM8042 MmnynbCHbiii METANNOMCKATENb HO MUKPOKOHTPOIEPE ...
NM8051 YacroTomep, yHusepcan. uudp. wkana (6a3osbiit 610K).....
NM8051/1 Aktushbiit wyn-penutens Ha 1000 (npuctaska) 9
NM8051/3 Mpucraeka ans uamep. pe3oH. 4actoTsl auHamuka (ans NM805T) ................ 59

Koneepropbi 12 (24) B DC - 230 B AC dpupmbi VELLEMAN

[urarme ot akkymynaropos 12/24 B - seixonHoe Hanpaxerme 230 B ang mranms
SM1EKTPO- 1 PARMOTEKTPOHHOTO 0OOPYAOBAHMS.

© KoHBEPTOPSI, MMEIOLLME B OKOHYQHM Ldpbl 24, TUTQIOTCS OT GKKyMynaTOpOB
24 B, ocranbhbie - ot 12 B

* Korisepropei, neroLye urnexc M unm oTcyTcTane GyKesl), yKkomnnekTosarel
DO3ETKAMM C DY XMHHbIMM BbIBOJAMM “3emmn”.

© KoHBEPTOPSI, MMEIOLLIME MHAEKC B, yKOMIIIEKTOBAHSI POSETKAMH CO LUITHIDEBEIM
BbiBOgOM “3emmn”.

o Konseprops rpynnsl GL, nm nmerowme nHaexc S, 06110aaI0T yiyHLeHHos
(POPMOFT BLIXOBHOTO HATPIKEHMS [IEPEMEHHOTO TOKQ.

KV001 Konseptop PI150M (BbixopHas MowHocTs 150 BA). . ...t 390
KV002 Konseptop PI150B (BbixogHas MowHOCTb 150 BA) . ... 290
KV003  Konseptop PI15024 (BbixoaHas MowHocTb 150 BA) ..................o. 355
KV004  Konseptop PI15024B (BbixopHas MolwHocTb 150 BA) ...t 350
KV005  Konseptop PI150S (BbixopHas mowHoctb 150 BA) ... 580
KV006 Koneeptop GL1250 (BbixoaHast MOWHOCTb 250 BA). . ............c..vees 864
KV007 KoneepTop GL2250 (BbIx0AHAA MOWHOCTL 250 BA). ............... ..., 948
KV008 Koneeptop PI300M (BbixogHast MOLWHOCTE 300 BA). . ... 468
KV009  Konseprtop PI300B (BbixogHas MowHOCT 300 BA) . ... 468
KV010 Konseptop PI30024 (BbixogHas MowHoCTb 300BA) ...t 468
KV011  Konseptop PI30024B (BbixopHas MowHoCTb 300 BA) .. ... 468
KV012  Konseptop PI300S (BbixopHas mowHocTb 300BA) ..o 936
KV013  Konseptop PI6O0M (BbixopHas MowHoCTs 600 BA). . .........ccevvit 828
KV014  Konseptop PI6O0B (BbixogHas MOLLHOCTE 600 BA) . .............cevtt 828
KV015  Konseptop P160024 (BbixoaHas MowHocTb 600BA) ............eit 1044
KV016  Konseptop PI60024B (BbixopHas MowHocTb 600 BA) .................. 1044
KV017  Konseptop PI1000M (BbixopHas mMowHocts 1000 BA). ...........voe 1368
KV018  Konseptop PI1000B (BbixogHas MowwHoct 1000 BA) . ... 1368
KV019  Konseptop PI100024 (BbixoaHas mowHocTb 1000 BA) ..ot 1584
KV020 Konseptop PI100024B (bixopHas mowHocts 1000 BA) ..........o..t 1584
PRO01  Yactotomep DVM13MFC, Velleman . ......................ccooie. 2880
PRO02  ®yHKw,. reHeparop (go 2 Mru) DVM20FGC, Velleman .................. 4800
PR003  ®yHkumoHanbHbIi rereparop (go 2 M) PCG10, Velleman ............. 3348

TexHnueckne XapaKkTepUCTMKM
* ABTOMQTHYECKAS MHAWKALMS MONSPHOCTH BXOAHOTO HAMPSKEHMS
* MakcmansHoe n3mepsiemoe HanpsixeHue

NOCTOSAHHOTO WU NEPEMEHHONO TOKQ ... .
* MakcUManbHbIi M3MEPSEMBIF MOCTORHHbINM TOK

* MaKcmanbHbIi AXANA30H U3MEPEHMS COMPOTUBIEHMIA
+ TeCTPOBOHME AMOOB, U3MEPEHME NAPAMETPOB TPAH3NCTOPOS (hy,)

500 B

* HonpsixeHue NOCTOAHHOTO TOKQ .......vvvveeneveronrnens 200/2000 mB/20/200/500 B
TOUHOCTb UBMEPEHMS ..eovevveverareerreresiaes £0,5% (+0,25% ans puanaszona 200 mB)
MmakcumansHoe BxoaHoe Hanpsixerne 500 B

* Hanpsixenue nepemMeHHoro Toka..... 200/500 B
TOYHOCTb U3MEPEHMS . +1,2%
MOKCHMASIbHOE BXORHOE HGI‘IpH)KeHMe 500 B

* M3amepeHue NocTosHHOro Toka 200/2000 MKA/QO/QOO MA/10 A
TOYHOCTb U3MEPEHHS........... ..21,0% (£2,0% ana puanasona 10 A)
30LLUTA OT NEPETPY3KM...ceveeeeereriernees - npeaoxpanutens 200 mA/250 B

(nns ananasora 10 A npegoxpanuTens He npesycmMoTpeH)

Munuariophbiit mynbtamerp DVMS10

NM8052 Jloruyeckmit npobHuk 43

NM8511 leneparop TB-tect Ha 6ase npuctaskn DENDY 67
NM9010 TenedoHHbii "aHTunupar” 41
NM9211 Mporpommarop ang koHTtponnepos AT89S/90S dupmsl ATMEL . 122

NM9212 YnueepcanbHbiit apantep ans cotossix Tenedoros (noakn. k MK)
NM9213 Anantep K-L-nuHuu (ans aBTO € MHXEKTOPHbIM ABUrATENEM) ....
NM9214 VK-ynpasnenme ang MK 82
NM9215 YhusepcanbHsiit nporpammatop
NM9216.1 Mnata-aganTep ang yHusepc. nporpammaropa NM9215 (mk-pa ATMEL)
NM9216.2 Mnata-agantep ang yH. nporp. NM9215 (ana mukpokortponnepa PIC)....... 56
NM9216.3 Mnata-aaantep ang yH. nporp. NM9215 (ans Microwire EEPROM 93xx)......
NM9216.4 Mnata-agantep ang yH. nporp. NM9215 (aaantep 12C-Bus EEPROM).. .,,4
NM9216.5 Mn.-aa. ans NM9215 (an. EEPROM SDE2560, NVM3060 1 SPI25xxx) ........4
NM9217 YcrpoitcTso saiwtsl komnsiotephbix ceteit (BNC)...
NM9218 Ycrpoiictso sawmrsi komnbiotephbix cetert (UTP).....
NS007  CeHcopHbiit 3neKTPOHHbIM NepekoyaTens
NS009  leneparop 38ykOBO# YOCTOTHI
NSO018  MukpodoHHsif ycunutens
NSO19  Mertannouckarens
NS023  Perynupyembiit nctourmk nutanms 3..30 B/2,5 A oo
NS031  SnextponHas 4-ronocHas cpera 8 Br
NS041  MpepsopuTensHbiit ycunutens
NS047  Teneparop umnynbcos npamoyronsHon Gpopmel 250 M. 16 KMi..veeceeevvrrinneeee
NS053  BunonsipHbirt uctournk nutanmus £40 B/8 A
NS061  TenedoHHbiit ycunurens
NS062  Crabunusarop Hanpsxetus 12 B/1 A
NS065  Paavonpuemnmk YKB
NS070  Perynatop ckopocTn paboTsl GBTOMOBUALHBIX CTEKIOOUNCTUTENEM ..covvvvvvvveee.
NS093  Bnok 3awmTh akycTUYECKUX CUCTEM
NS099  Bnok sagepxku
NS159  Csetosoit nepexmiouatens
NS162  bnok sawmrs akyctueckux cucrem 1...100 Br
NS164  Perynarop mowHoctn 220 B/800 Br
NS165  Crpobockon
NS167  Ynwrpassykosoit papap (10 m)
NS169  Crabunusatop Hanpsixenus 5 B/1 A
NS170  Crabunusup. uctounmk noct. Hanpsxenns £12 B/0,5 A
NS172  ABTomaTueCKHit GOTOUYBCTBUTENbHBIA BLIKIIIOYATENb CETH .
NS173  OxpaHHOs CUrHAM3aLMs BOM/MArasuH
NS178  MHpMKaTOp BEICOKOYACTOTHOTO M3NyYeHMs
NS182.2 4-kaH. 4achi-TaMepP-TEPMOPET. C SHEPTOHE3AB. NAM. M UCMIOMH. YCTP-OM. ... 195

PR004
PR00S

Mynbtiametp undoposor DVM1090, Velleman .........................
MynbtimeTp undpposort DVM300, Velleman ................
MynbTumetp ananorosbii DVM310, Velleman ..............
MynbTumeTp uucpposoit DVMB3OL, Velleman ..............
Mynbtmerp uvdpposorn DVMB8SO0BL, Velleman ..............

PR0O09 Mynbtimetp undpposoit DVMB8I0, Velleman ..........................
PRO10  Mynbtimetp undpposoit DVMISOBL, Velleman ........................
PRO11 Qcumnnorpad umdposoii 2-ka. ARS230 (30 MI'w), Velleman

PR012  Qcumnnorpady py4Hoit HPS10, 6e3 agantepa nutaxus, Velleman. .. ... ... 1998
PRO13  Qcumnnorpad py4Hoit HPS40, 6e3 agantepa nutanus, Velleman. ... ... .. 2988
PRO14  Ocuun. umapp. 2-kax. PGS500A (50 Mrw), ¢ apant. nur., Velleman. . ... .. 3996
PRO15  Ocuyn. LgHpoBoit py4HOI 2-kaHanbHblit S2401(1 Mrw), UniSource . . .. .. 2460
PRO16  Ocuyn. Luaop.pyy.2-kaH. S2405 (5 Mru), ¢ myneT. vact.go 10 MMy . ... 2988

MCTo4HuKH NuTaHKA
[PO1  WcTounmk nutanns PS2122, 2A, Velleman ............................

[P02  Apantep PS905, 9 B /500 MA (k HPS10/HPS40), Velleman . . .
[PO3  Apantep PS908, 9B /800 MA, Velleman. ...............ccccoovvnnnns
IP04  Anantep PSUO5R, 3-4,5-6-7,5-9-12B/500 MA, Velleman ........... 72
IP05  Apantep PSU12R,3-6-9-12B/1200 MA, Velleman.................. 144
IPO6  Apantep PSU17R,1,5-3-45-6-7,5-9-12B/1700MA.............. 198
MHeTpyment
DS001  TMpo6Huk Hanpshkenms 2052, Unitest Volt Fix Plus, 2053, BEHA ........... 186
DS002  Komnnekt npo6Huko CM11 ¢ pa3. Tna “kpokoaun” 32 MM .............. 12
DS003  Ocuunnorpadpuyeckuit npo6xuk PROBEGOS (60 Mrw), Velleman.......... 198
DS004  TokomamepuTenbHble ke ¢ MynsTumetpom DCM266L, Velleman . . ... .. 288
DS005 Tokousm. knewm AG/DC ¢ mynsTumerpom DCM268, Velleman . .......... 1260
DS006 Ha6op 13 naTv naockory6Les VISET ... 78
DS007 Habop 0TBEPTOK NNOCKUX, KpECTO06Pa3HbIX, Topke. VISET15 (15 wr.) ...... 54
DS008 Habop yacosbix oTBepTOK VTSETS, Velleman . .............coooovvvnnns 54
DS009  YrKoHOCHI, 60KOPE3bl, MMHLIET, NPULM3. OTBEPTKM, py4Ka ¢ Hacag. VTTS ... .. 54
DS010  Ha6op uHctpymentoB WKRETAK T/HI-TEC. ... 72
DS011 Q6XUMHOI MHCTPYMEHT TenedqOHHbIN 6-KoHTaKTHbI HT-2096 (RJ-12). ... .. 9%
DS012  O6XUMHOIA MHCTPYMEHT TeNeIOHHbII 8-KoHTaKTHbIA HT-210N (RJ-45) ... 114
DS013  Kneww moHTax. nnactmac. VTMA468L (RJ-11, RJ-12, RJ-45), Velleman. . ... ... 60
DS014  Ha6op nuHueto VITWSET, Velleman

200/2000 Om/20/200,/2000 kOm
+0,8% (£1,0% ana ananasona 2000 kOwm)
220 B, cpenHekBampaTUYHOrO 3HAYEHMS,
B TeyeHme 15 cekyHa

* lamepeHue conpoTUBREHUH ...
TOYHOCTb M3MEPEHMS
30LLMTA OT Neperpysku

* MIHavKaums nepenonHeHus WwKarsl
* Mnankauma paspsaa 6arapeit
o XK-mucnneit:

PO3PAZHOCTD «...covee.. . . . 23S

BbICOTO 3HAKOB... .1 2 7 mm
* [utanue .07 60Topem mna GP23GA 128
* [abapuTsi e 93X45%26 MM
* Macca, srouas ﬂpO6HMKM " 60T0pe}o NUTAHWS

« KOMINeKT noCTaBKM........ MYTbTUMETP, MPOBHMKH, UHCTPYKLMS MO SKCMYATALUMM

E-mail: electrik@sea.com.ua

AnekmpuicNe2/2005

http://www.ra-publish.com.ua



UspmarenscTeo “PamioaMaTop” mpenmaraeT

KHUTrA-MOYTOM

[ LleHbl yka3aHbl B FpH. M BKIKO4alOT CTOUMOCTb NEpeCchINKHM, |

B H M M A H M E A K u M ﬂ | Mpw pa3oBoit Nokyrnke TeXHMHECKOI TepaTyphbl Ha Cymmy Gonee 90 rpyBeH Kaxkapii
= MoKynaTesb noayyaeT 6ecnnatHo katanor “Bcsi paanodnekTpoHuka YkpanHbl 2005”7,

"Papvoamarop” - nyuiuee 3a 10 net. Coopuk. K.:Paguoamarop, 2003r., 288 ¢.
AnexTpoHHbIE Hatopb v Moaymu "MACTEP KUT" Onucarume HSMHL\]V_IH. cxembl. Karanor-2005rop, 104c. Ad
CoGeph Cam 55 IMEKTOHHBIX YCTPOVICTS U3 Hagopos "MACTEP KIT* Kuura 1., M. Jonexa, 2003r.,272c

CoBepy cam B0 3neKTPOHHbIX YCTPoVcTs 13 Habopos "MACTEP KWT" Kuura 2., M.:[loneka, 2004r.304
MY NbCHbIE UCTOHIKIA NUTaHIS TeneBu3opoB. AHkoBekui C.M., HuT, 2003r.38|
MyNbCHbIe 6noKy nuTarvs ans IBM PC. PemoHT v obenyvsarie.-M.;AMK; 2002r.
CTOUHMKI NUTaHVA BUAEOMArHUTOOHOB U Buaeonneepos .BuHorpagos B.A., 256¢.A4 ...
CTOHMKIN MUATAHIS BUAEOMArHMTOCPOHOB . JHLMKNON.3apy0.BM . HuT,2001r, 254c.Ad+cx..

C.

(CTOUHMKI NUTaHNA MOHOGNOKOB 1 TeneBnaopoB. Nykuk H.B. HWT. 136C.A4 ........... ..14.00
lcToyruku nutanma MK v nepedupun. Kysepos [1.M1.,C.-M1.HuT,2002r,384c. .. 37.00
3apy6exHble anekkTpomaruTHbIe pene. CripasoyHu. Bosk M.1O., 2004r, 382¢............... ..44.00
3apy6exHbIe MAKPOCXEMbI,TPaH3UCTOPbI,An0Ab! A...Z.CrpasouHyK. 13a.2-e nep.u Aon.,2003r.,760 C... ..54.00
3apy6exHble MAKPOCXEMbI, TPAH3NCTOPb,AMOAbI 0...9. Cngasowm 3p.2-€ nej e{)aﬁ 1 fion.,2004r.,556c. ..45.00
IKDOKOHTPONNEPbI AN BUAEO- 1 pajuoTexHutky . Bin. 18. Cnp.-M.[lonexa , 2001r., 208¢.............. ..24.00
IKPOCXEMbI A5t COBPEMEHHBIX MMMOPTHbIX BM v Buaeokamep. Buin. 5. CripasouHuk - M..[Jonexa,288c. . ..24.00
MKPOCXEMbI 15 COBP. UMNOPTHBIX TeNes3opos. Buin.4, 16 Cripasouruk.-M.:[loaeka ,2003r.,288¢... . . o 24.00
MKPOCXEMbI COBPEMEHHIX Tenean3opoB . PeMoHT" Ne33 M.;COMoH , 208C .......vovvvvvnennens ..15.00
TeNeBUMOHHLIX MAKpOCKeM. T.1,Kopskwk-Yepksk C., Gn6.: HT, 200r.. 316c. + cxemsi . ..39.00
MKpOCXEMbI 15 Y10 1 pauwoannapaéypb\. Bbin.17,19,21. Crip.-M. ﬂo%exa ,2002r.no 288c....... 0 25.00
kpocxemb! Anst CD-nponrposarenev. epBOCMCTeMbI.CI‘IpaBOHHMK. T, 2003 , 268c. .. ..42.00
KpocxeMbl Anst Tenedporun.Buinyck 1.Cnpasoum.-M.;onexa, 256CA4 . ............. ..16.00
MKDOCXEMbI 1% COBPEM.MMMOPTHHOV aBTOANEKTPOHMKM . Bbin.8. Cnp.,-M:LLoueKa, -288¢. ..24.00
IKPOCXEMbI COBPEM. 3apy0. YCUMMTENeit HU3Koi YacToTbl Bbin.7, 9. Grp. 288¢...... 10 26.00
MKDOCXEMbI N5 UMY bCHbIX UCTOUHMKOB MMTaHus. Buin.20. Cnp., 2002r.-288¢C. ........ ..24.00
IMKpOCXeMbl N5 ynpaBnenus anekTpoasuratenamu. Buin.12,14 . M. flonexa , 2000 t.,n0 288¢............ 0 26.00
HTErpabHble MAKPOCXeMbl. OnepaLivoRHbIe Fchmnvnenm [ Komnagaropm. Cnpasouruk. M.:[Jonexa, 560c., Ad ... 43.01
Luchposele KMOM Mukpocxems! . Maptana O.H. - HUT, 2001 1,400 C... ..o |
poexTb! v akcnepumenTbl ¢ KMOM Mukpocxemamu. MeHepaTopb!, 3BYK. v CBET. CHTHANN3., TaiiMepbl, MHBEPTOPSI. . . . 28.00
Bce oTeuecTBeHHbIe MUKPOCXeMbl. M..[ofeKa, 2004r.400C.. . .. ... . \uuie ettt ...49.00
HLMKNIONE S MYKDOCXEM [ns aquoannapaT%pm. M.:IMK, 2004r.,384c. . . . ..36.00
KpoKoHTpOANEPLI? IT0 Xe npocTo! Tomi 2,3, OpyHae AB. 2002r., 336¢.384c 0 29.00
kpokorTponnepsl PIC16X7XX .Cemevictao 8-paapsnHbix KMOTT MukpokoxTponn. 2002r.,320c. ..27.00
kpokoHTponeps! AVR cemeiictsa Tiny v Mega dupmbl "ATMEL". M.;[logexa, 2004r.,560c. . . . ..53.00
kpokoHTponnepsl AVR cemericTsa Classik coipmbl ATMEL., M.;[lonexa, 2004r., 286C. . ... ..33.00
p| MIKDOKOHTPOANEPOB AVR: cxeMbl, aroputMbl, rporpamuel. M.:Jlogexa, 2004r., 288 c. ..41.00
kpokoHTponneps! cemeiictea SX coupMel "SCENIX". dunun Anppe. M..loeka,272c. . 27.00

Mporpammupyemsle korTponneps!. Metpos W.B., M..Conow, 2004r., 256c. .. .
CnpasoyHuk 1o PIC-mukpoxorTponnepam. Maitkn Mpeaxo. M.;AMK, 2004r.,51

CamoymTeNb Mo MUKPOMPOLIECCOPHOM TexHuKe. Benos A.B., /T, 2003r,224c. .
VHTerpanbHble MukpocxeMbl. MepcnekTusHble uaaenus. Boin 1. M:flogexa,. 64 CTB. .
VHTerpanbHble MUKPOCX. 1 ux 3apy6.axanory.Cepuv K1044-1142 M."Paguocodpt.200
Tenesu3noHHbIe MUKpocxembl. Cripasounuk 1.1 MC o6paboTky TB cirHanos. HuT, 2004r.,
Tenesu3noHHbIe MUKpocxembl. Cnipasouruk T.3 VIMC o6paboTky curHanos 3sykosoro oongoaomn. 2005r.,240c. .
AHanoro-LudpoBble 1 Lycpo-aHanoroesle npeobpasosatenu. CnpasouHuk. M.:Anbtexc, 2003r.224c. ............. 23.00
MonynpoBoHHKoBbIe NPHEOPsI. GripaBouHKK. (BapwKarbl, u3nyyarend, Auoab|, TMpUCTOpbI 1 p.) MepenbMat B.J1. . . . 20.00

[lyTeB0ANTENb N0 AMEKTPOHHBIM KOMMOHEHTaM. )Kau-dé)ancya Mauwy. M.;[logexa, 176¢ ...19.00
Baanmo3amena snoHckyx TpaaucTopo.fJorew B.- M..ConoH.,368C. .. .................. ... 24.00
4BeT, KA, CUMBOJIMKA ANEKTPOHHbIX KOMMOHEHTOB. Hecteperko V.. -M.:Conon,2002r., 216c. . ..28.00
apKkupoBKa 1 0603HaUEHVE PAAMOANEMEHTOB. Nk/mceea BB, M.:.TN-Tenekom, 352¢................. .. 3400
|apKVpOBK PAVI0ANEKTPOHHLIX KOMNOHEHTOB. KapMaHsIi cripasuHuk. Hectepenko AW, 2004, 164 .18.00

lapKypOBKa SNEKTPOHHbIX KOMMOHeHTOB . V134.8-e uenp. v aononk. “flopaka” 2003r.,208
3apy6ex. amogbl 1 X aHazoru, X[ly_ynes A. CripasouHuK 1.6 ([noas! v Bapukansl) M.
Buzeokamepei . Maprana O.H., HuT ,192.c. + cxembl

BuneomarHuTodboHs! cepy BM. Ma,qéuogaﬁ i non. Akkosckwii C. HUT., 2000 -272¢. Ad+cx... .. 29.00
PeMoHT. KoHauLivoHepb! SamsungﬁL anyo, General Elektric, Rolsen, Daikin.(bin.65) 2002r. .

CopemerHble xonoavnsHik NORD. Nagnk B, C-N6.HAT, 2003 1., 144C.. ........... ...20.00
PeMOHT XonoaunbHKoB. Buin.35, Jlenaes [1.A., M..Conow, 2004r.432c. . . . .. ...45.00
PeMoHT MoHTOpoB Samsung. (Bbin.64), A6nokwH . -M:Conon.,2002r., 160c.A4 ... .. ..32.00
PeMOHT 3apy6esHbIx npuHTEpoB (Bbin.31). Mnatoros 0. M..Conon . 2000272 C.A4. .. ..38.00
PeMOHT n3MepuTenbHbIX proopos (Bbin.42).Kymukos B.I., M.:Conon.2000 7,184 c.A4 .. ..29.00
PeMOHT 3apy0eXHbIX aBTOMArHUTOS. (BbiM. [lz‘_) OTYHOB AB., M:ConoH.2003T. 176 CA4 ... "7 ..36.00
PeMoHT 3apy6. KonvpoBanbHbIx annapatos. Tom] ngmAG). Mnatonos FO.M.:ConoH. 2002 1. 524c A -~ ..40.00
PeMOHT My3blKanbHbIX LEHTPOB. Buin. 48., Bbin. 51 Kynukos I'.B. - M.: [IMK, 2001 r., 184 ¢. Ad, 224c.A4 0 33.00
PemoHT MMFIOé)THbIX Tenesv3opos. Buin.2, Bbin.7,86i0.9 M..Conow. 2003r.,272, 224,198 cp.Ad. ... o 39.00
PeMOHT 3apy0exHbIx Tenesiaopos. Buin.44. Poau AB. M..Conon, 2003r., 200cTp. Ad.. ... ..44.00
PeMOHT MUKPOBONHOBbIX neyeit. Bbin. 19, M.:Conow, 2003r., 272¢Tp. o ..53.00
PewmonT paaynotenedpoHos SENAO v VOYAGER. Bbin.30. M.:.Conon, 176¢.A4 ..28.00
PemoHT CoToBbIX TenedporoB. Xpyctanes [1.A., M..Conow, 2003r..160C. ................. ..26.00
PeMOHT. QneKTpoABUraTENy acHXpoHHbie. Bbin.60 . /xayes B.11. M..Conor, 2003r. 304c. ..34.00
PeMoHT. CripasoyHIK 06MOT4VKa aCHHXDOHHbIX dneKTpoasurateneit. Boin.72. Jiuxaves B.J1., 36.00

PewmonT. Jnexrpocaapka. CripaBouvk.Bein.73. Muxades B.J1., M..Conow, 2004r., 672¢................ ...78.00
PemoHT. CoBpeMeHHbIe 3apy0eHbie MOHMTOPSI. Bbin.68. TioHnH HA., M..ConoH, 2003r,, 184c. Ad ... . .

PemoHT. Tenesu3ope! LG. Bbin.76. 1ap. 2-e nepepad. u fononHexHoe. MbsHos ), M.:Conow, 2004
YCTPOVCTBO 1 PEMOHT NepcoHanbHoro komnbtotepa. KH.1 1 k.2 CTusen burenoy, 2004r., no 912c.
CXeMOTEXHMKA YCUNMTENbHbIX KACKAAIOB Ha Gwmﬂ%mmx TpaHaMcmgaxA M.:[lonexa,2002r.,256c.
CxemotexHuka CD-npourposateneit. Aspamenko t0.0., C.-.:HuT.,2003r.,192c.

WrerpansHble yennureni HY. U3p,.2-e nepepad. u gononH. Mepacumos B., HUT, 2003r.,522
YcTpovcTso ayAvo-v Biaeoannapatypsl. OT AeTeKTOpHOro npuemHika 4o YM crepeopeccwaeg \
QHLVKNONEAWS YCTPOCTB Ha NOEBbIX TpaHaucTopax. bubnuateka ukxenepa. M..Conow, 2002r.512c.
QHLMKnone s ﬁ)a,qmomoémenﬂ. Paotaem ¢ komnbroTepom. Mectpukos B.M.- CI6: HuT,2004r.,268c. .

AnexTpoHuka. MonHeIv kypc nexuwit. MpsiwuHvkos B.A. 4-e u3g, M..KOPOHA npuHT, 2004 . 416¢. ... .. ... 39.00
Kparkwit cnpaBouHitK no 3nekTpoHuke. I'padoscky b., u3p-e 2-e uenp., MK, 2004r., 416¢. .................. ...3200
1001 cexpeT TenemacTepa. SHLMKNONE/VS CEKPETOB PEMOHTA TE/IEBU30POB }_gl\....Rg, Ps3anos M.I"., 2005r.,280c. . . . 36.00
B nomotub pagvontodutento: 100 HeucrpasHocTeit Tenean3opos, XK. Mlopat, MK

, 2004r., 256¢.+ wn... . )
360 npaKTU4eckvx HencnpasHocTei. 3anucky Tenemactepa. M..Conok, 2004r.,288¢............. .
OCHOBBI TeNeBY3MOHHOI TexHuKM. JlyanH B., M.:Conok,2003r., 432c.
Bupeonpoueccops!. CrpasoqHuk. Aspametko K0.0., chie: HMT, 2004r,252C. ...
Buaeonpoeccops! cemeitctsa UOC. Cepus Tenemactep. MbsiHos ., HuT, 2003r.,160c. + cxembl .
MukponpoLieccopHoe ynpasnerie Tenesuopamu. Burorpapos B.A., HuT, 2003r.
CepByCHbIE peXiMbI Tenesu3opos. KH.1 - kH.9.BuHorpasos B.,K%)ﬂKVIH-LlepHﬂK CN, HnT 2002r.
Tenesua1oHHbIE NPOLIECCOpbI CUCTEMb! anasnem. l_rpaanea A, 3 2-e, on, CIG:HUT,510c. ..
Tenesu3ops! LG.LLIaccn MC-51B, MC-74A', MC-991A. TbsHos I"., C.1.:HAT,2003r. 138c.+CxeMbl. . .
Tenesv3opel DAEWOO 1t SAMSUNG.Cepws Tenemactep. beaseptuit 1.5.,2003r., 144¢.+cx. . .
Tenesu30pbl: PEMOHT, afanTaLus, M%uepmsauwn. Caynos AKO., C-M6.:HuT, 2004r., 286c..
"HuCTbIV 3BYK" TBOErO TENEBU30PA. w)asowoe riocooue. aiipens 3., 2002r.,176c. . ..
qu)poaaﬂ 3NeKTpOHuKa . Maptana O.H., HuT, 2000 . - 208 c.

anazka anextpoobopyaosanks. Cripasoyuk. Kucapumos P.A. M.:Paguococht,2003r,352¢.
AnexTpudeckve annaparbl. CnpasouHuk. Anves WM. M.:Pagvocodb, 2004r., 256¢. .. . ..
[pakTideckas aBToMaTvika. Cripasoumk. Kicapumos P.A., M.: Paguocodpt, 2004r.,192c.
(CnpaBo4HMK anekTpuka. Kicapimos P.A. 2- n3panne, 2004r, 512¢. . ................
CripasoyHuK. dnextpoTexHuka.T.1. Muxades B, M.:ConoH, 2003r.,560c. .
CnpaBoYHuK. dnexTpoTexHuKa. 7.2, Jiuxayes B.W., M..Conon, 2004r.,448c. . .
JneKTPOTEXHNYECKWIA cnpasouHuK. Anves V.. M.:Paguocody, 2004r., 384c.
3NeKTROMarHiITHas GesonacHocT. LLlasens [IM., K.: Bexr, 2002r.,432c. ...

lOMaLLHIIl 3NEKTPVK 1 He Tonbko... KHura 1. nap-e 4-e nepepa. v Aononk. Mectpukos B.M., HUT, 2005r.,220c.

(OMALLIHWIA ANEKTPYK 1 He TONLKO... KHura 2, u3fi-e 4-e nepepad. i AononH. Mectpukos BM., HuT, 2005r.,224c.
CrpaBouHYK FIOMALLIKETO SMETPYIKa, V13j1-6 -6 foroH. u vcripasn. Kopskwk-Yepksk C., Cri6:HT, 2004r, 476c. 35.00
QcBeLLeHue KBapTUPbI ¥ éoma. Kopsikur-Yephsk C.J1., HuT, 2005r., 192, ...............
Teopwsi v paceT MHOro0OMOTOUHbIX TPAHC! oElmaTopos. Xiiko8 A.B. M..Coron, 2002r, 11
Mogpo6Ho o coTosbIx Tenedhorax. Hapexaux H.51., M.:Conox, 2004r., 160c. . ... . .
Asbyka coTosoro TenechoHa. Mectpukos B.M., u3a-€ 2-e nepepad.u gononk., HuT, 2004r.,3
Cexé)em COTOBbIX TenedpoHoB. GripaBouHVK NOTPEOUTEN M3]- 2-€ nep,ev{). Anawmerko M., M.
MoownbHble Tenedporbl 1 MK: cexpeTbl kommyHukauum. Anamenko M.B. M.: IMK, 2004r., 296¢ . .
3apybexHble peanaenTHbie pagrotenediorbl.(SONY, SANYO.BELL HITACI . FUNAI 1 ng[‘)),17ﬁcAA4+
(CoBpemeHHble paumownemow.Panason\c,Prem|er,Harvest, SANYO, SENAG. 2004r., 350c. + CXemb.
CXeMOTEXHYKa aBTOOTBETUMKOB. 3apyOEXK. AMEKTPOHHKA, Eﬁycw BA-K:HAT, 176 CAd4cx. .......

ABoHenTckue TenedpoHble annapatsl. Kopskus-Yepsk C.J1., Uap. 5 pon. v nﬁf)%paG., 2003r,368c. ©.3300
AnexTpoHHbIe TenedoHHbIe annaparbl Koterko J1.4. U3g 3-e.neElep. u gon.-K.:HwT, 2003r., 270c. . ...29.00
Paguonto6uTenscxue yctporicTaa TenechonHoi cesian. Escees A.H. M.:PuC, 2000r.112¢.........oovvevnines 15.00

Onnata nponssopuTtes Mo 6,/H pacyeTy COMACHO BLICTABAEHHOMY cHeTy. [ina nonyuerms
& cueta Bam HEOBXOAMMO BHICIATL NepeyeHb KHHT, KoTopble Bol xoTenu 6ul npuobpecty,
= ™ ! N N »

Z no bakcy (044) 573-25-82 mnm nouton no appecy: uspatenscrso “Pagioamarop”, a/a 50,
s Kuee-110, 03110. B 3asske ykaxute csoi Homep dbakca, noutossint agpec, MIHH 1 No
O C-BA NIQT. HOMOIQ.

: PaavioctaHuvs ceoumm pykamu. LiMbipes A.A., HUT, 2004r., 142c.+cx. .
¢ KB-mpuenHuk MupoBoro ypoeHs KynbCrani AJT. K :HuT , 2000 . 352.
+ AHTeHHbI 1 He TonbKo, MpeunxuH V1A, M.:Pagvocodr, 2004r.,128c. .. ..
¢ AnTentbl KB v YKB. Komnbtoteproe moemuposariie NMANA. IoHuapen
¢ AHTeHHbI. Fopozickvie KOHCTPYKLW. [puropos V.H., M.:

¢ MuHu-cucteMa kabensHoro Tenesuperus. Kyaes A.A.,-M.Conon , 2002 r. 144c.
+ OnexTpoHuka Ans poibonosa. LLienectos .M. M.:Conow, 2001r. 208 c.

i PaavoaneKTPoHVKa B KOHCTPYKLMAX 1 yBnievenvs. Mectpukos B.M., GI6:HWT, 2004r. 234c.

¢ LLuea 12C B papuoTexHuyeckix KoHeTpyKLuax.Cemeos b.FO. uag-e 2-e fononH., 2004r., 22
0 i KOHCTPyMpOBaHHe YCTPOVICTB Ha MUKpOKOHTponNepax. benos A.B., HuT, 2005

+ OnTi4eckve Kabenm CBsiav PoCCUCKOro Mpou3s!
¢ KabenbHble cucTembl.2-e u3natxue. Ctepantr [l.

¢ AHanoro-UvcpoBble v Lncpo-aHanorosele npeoBpasosarent. GrpasouHuK. Hikamud B. 2002r.224c.

¢ MeTozb! KoMbOTEPHO 06pa00TKM curHanoB pauocesian. Ctenaros A.B.,M:Conok, 2003r.,208c.
: CucTembl cryTHUKoBO# Hasiraumu . Conosbes A.A.-M. Oko-Tpexas, 2000 .- 270¢... ........
+ Guetembl kommyTaumn. MonbawTed b.C., C-N6:5XB, 2003r.,318¢

¢ Wntepdenich! V5.1 v V5.2. CripasouHyik o TenekoMMyHukaw. npoTokonam. IonbawTeiH b.C., 2003r.
: CoBpemeHHbIE TenexoMMyHuKaLuy. TexHonorvu 1 akoHomvka. [losruii C., M.:3ko-Tpexas,2003r.,320c.
¢ Cyuacki | Mavi6yTHI iHchokomyHikaLiiini TexHonoril Ykpainu. bornaperko B., K.:Pagioavarop, 2004p. ...

¢ TexHonorv uamepeHuit nepaiHoi ceTi.(CUCTEMbI CHHXPOHU3ALIMA, B-ISDN, AT ) M.:9ko-Tpe., 150c.A4 .
¢ TenexommyHukaum. Camoyunrens. M.Myp., C.-116., BXB, 2003r.,62 e
§ YCTPOICTBa, CHCTeMb! 1 CeTv KoMmyTaui. bepnwit A H.- C-116.: Tletepkon, 20031, 364c.. .

¢ OpraHmaalims AesTenbHOCTH B 06nacTit paguocBaan.

: Vctopus YipauHl. YueGHoe u3fjanve. Pagyenko

"Pagjoamartop" Ne3,4,5,6,9,10 3a 94r. No4, 10 32 95r. No1,4,7 33 96r. No4 3a 97r. Ne2,53a 98r. .. ...
¢ "Papioamarop’ xypHan Ne3,5,7,9,11 32 1999r., ¢ Ne1,2,34,5,6,8,9,10,11,12 32 2000. ... .

¢ "KowcTpyktop" XypHan Ne1,2,3,4,5,6,7-8,9-10,11-12 32 2003r., Ne1,2,3 4-5,6 3a 2004r.
: "Onextpuk" Ne 8,9 3a 2000r.,Ne3,4,6.7,8,9,10,11,12 3a 2001r.,Ne1,2,3,4,5,6,8,9,10,11,12 3a 2002r..

: "Papyo-napag" xypH

PagocodhT, 2003r.,304

Texnvika anekTponosa peibbl. Xofbipes B.B., 2003t 144¢. ... 17.00
MeTannovckarenu ans niobueneit v npodeccroranos. Gaynos A.FO., HUT, 2004r., 220c. .24.00
OneKTPpOHHbIE 3KCNEPUMEHTbI N5 U3yyeHits napaHopmanbHbIx sBneHuit. HblotoH C.bpara., .35.00
500 cxem ans papvonto6utenedt. MpviemHky. CembsH AN, 2004r., 188¢. .............. .17.00
¢ 500 cxem Ans pagvoniotuteneit. VIcTouHmki nuTanus. CembsiH AT, 2005r., 408c. ....... ..32.00
¢ HactonbHas kHra paavoniobuTens-koHeTpykTopa. HukonaeHko MH.M.: MK, 2004r.280c. ... ..25.00
+ OpuriHanbHble CXeMbl U KOHCTPYKLM. TBOPM BMeCTe! (Pyl‘IOElele AC, meTannovckaten v np), 2004r., 200c.. .. ... 29.00
3ByKoBas CxeMoTexHMKa Ans pasuontoouTened. Netpos A.H. HUT, 2003r.,400C.. .. .. ..o vvereeiirireineianns 28.00
CoBpeMeHHbIA TioHep KOHCTPYUpyem camu:YKB crepeo+mukpakoHTponnep. Gemenos b., Conon,2004r.,352¢+CD ... 39.00
[paKTi4eckas cxeMoTexHMKa.KH.2. VcTouHuky nuTanus v crabummaatopsl. LLlyctos MA.2002r................... 19.00

[pakTnyeckas cxemoTexHuka.KH.4. KoHTPob 1 3aLuyTa UCTONHKOB MuTaHus. LLyctos M.A.,2002r. .

Pajvonto6uTenbeKie KOHCTPYKUMA Ha |C-MVIKpOKOHTROJ‘IJ‘Iean. 3ae H.M., M..Conow, 2003r.368¢. .
Pagvonto6uTensckas aadyka.T.1:Liudposas TexHuka. KongyHos A.C., M..Conon, 2003r.,272c. .
PapvoniofuTensckoe koHcTpyuposatme. Menaun I.C., M.:Paguocodp, 2004r.144c. ... .......
Paguonto6uTensm: anekTpoHHble NoMOLLHMKM. CxeMbl Ans KomcopTa. Kawkapos A., 2004r., 144c. . .
CoBpeMEHHbIE PAAVIOTEXHVHECKYE KOHCTPYKLIMM.(TEPMOPEYNITOPbI, UCT. MAT., aBTOCHTH. U T CD
C.+

05r., 254¢.
KOHCTPYKLVM 1 CXEMbI AN NPOYTEHNS C NasnbHUKOM.KH.1,KH.2, Mpudh A.,2002r., 288,328¢
FOHoMY paawonto6uTento Anst npouTerns ¢ nasinbHukom. Mocarid B., M.:Conow., 2003r., 208,
INeEKTPOHHbIE CAMOAENKM AN ObITa, OTAbIXA 1 Sﬁ/(l)p()Bbﬂ. M. aeus - ConoH, 2004r., 304c..
QneKTPOHHbIE CUCTEMBI OXPaHbl. Ipae KaauHo., M..IMK,2003r.,256c.

¢ CMCTEMbI OXPaHHOV CUrHAMM3ALWM: OCHOBBI TEOPUM 1 MPUHLMLI NocTpoeHus. M.:Tenexom, 2004r.,368
¢ ABTOTPOHMKa. OnexTpoodop ﬁ'(” CVCT. 00PTOBOV aBTOMATHKM COBBEMGHHHX TIETKOBbIX @BTOMO

: AstocvrHanuaaumm ot A o Z. Kopsi 02r., 33

+ AsTocurHanmaaumm "Audiovox Prestige” AP
+ CnpaBOoyH. 10 YCTP. M PEMOHTY 3MEKTPOHHbIX MPKG. aTomo6uneid. Buin. 1.Kommyatopel. 2000r. .. .. . .. 23
¢ Cnpa. 10 YCTP. Y PeM.3neKTp NPUG0poB aBTOMOOMNER.Bbin.2. OKTaH-KOPPEKTOPb!, KOHTPOMNIEPBI N Ap. ... ...... 23.00
¢ CuCTeMbl ynpaBneHvs 3axuraHiem aBTOMOGUIbHbIX ABUraTenen goreq i wHocTp). flaHos B.A. M.:Tenexkom,2003 . ... %3,00

OpﬂKMH-LlegHﬂK C.J1,CT6.; HuT, 2002r.,
- 150, 300R, 400, 600. Ha6op cxem. HUT., 2002r. . .

3awwTa aBTomMoGMns 0T yrona. bupiokos C.B. CM6.:HuT, 2003r.,176¢

KabenbHble u3aenms.Crpasoqruk. Anves 1. M.:Pagvocody, 2002r.,224c 25.00
Kab6enu anextpocasiau. [apcheos FO.A., M.:3ko-Tpenag, 2003r.,256¢. 56.00
Onmnyeckvie kabenm casan. KOHCTPYKU 1 xapakTepucTiku. MopTHos . . 27.00

ohﬂ T8a. CrpaBoymk.. M. 43.00
.-[Topw, 2003r, 316¢. .

BOOKOHHO-OMTMYECKIe KaGenv 1 rvHuk cesan. Moprades [1.B., .:3K0-T3p Hﬂ y
BornokoxHo-onT4eckve ceTu. Y6aiinynnaes P., M.:3ko-Tpenss, 2001r, 136¢.A4 . .. 36.00
BonokoHHo-onT4eckme ceTv 1 cuctembl casian. Cknspos O.K., M.: Conow, 2004r., 272c. ..69.00
AGOHEHTCKVE TepMItHaITbI 1 KOMMbHOTEPHAS TENecDOHNS . OKO-TPEHAR,. -236C. ... .. ....... .. .

+ KopnopatusHble cet casian. sarosa T.M. M.:9ko-TpeHas, 2001r.284C. ...o.oovvvveeianees 42,00
Kom6uHmpoBaHHas 06padoTka CHrHan0B B CUCTEMAX Kpaémocanaw. { puropees BA. M:3ko-Tpera 264c. ..48.00
KomnbtoTepHble cvcTembl B Tenedporim. Mannuckwi K. C-M1..5XB-Tetepoypr, 2002 1. 400¢......... ..33.00

KoMnbtoTepHble TexHonorvm B Tenedpoxmu. eatosa T.W. M.:9ko-TpeHs, 2003r., 300c. . . .
|P-Tenecpohmst. Pocnsikos A.B., M.:Oko-TpeH3, 2003r.,252C. ......vvvuevieeiiiiireenss

CoBpeMerHble MoaeMmbl. Jlaryenko O.1., M.:3ko-Tpexas, 2002r.346 c.. . ..
CeTv nopgykHoi casian. Kopratuesckuit B.I". M.:9ko-Tpewas, 2001r., 302c..
CnyTHVKY 1 LnchpoBas pa;%ocsnah. Tsnnues I, M.:% CC, 2004r., 288c.. ...
CnyThykosble ceTi casian. KamHes B., M.: Anbnvna Mabnuwep, 2004r., 536c..............

3MepeHns B LdpoBbIx cucTemax casian. MpakTideckoe pykosoacTso. K.: Bex+, 2002r.,320c.

HTennexTyanbHble ceTu cesian. b. ﬂVIXLlMngB. M.:9ko-Tpenp3, 2000r., 206¢. . ... e

JlokanbHele ceTn. Hosukos KO.B. M.:3kom, 2002r., 312¢

MynbTiCEPBHCHbIE CETU U YCYTY LUIMPOKONOMOCHONO lgocryna. T'yprennpae A., HuT,2003r.,400c.
puropees BA,, M.ZSKO-T'&GH’ﬂB, 270C........

¢ [lpenocTasnexve 1 GUAAMHT ycngr csian. CuctemHas nHTerpaums. Myceens K. :9K0-Tperaa, 200! ..48.00
+ ocnepHsist Muns Ha MegHbIX kabensix. Mapdeos KA. M.:3ko-Tperaa, 224c. e .44.00
Mevmxutrosas cesi3b .A.Conosbes .3Ko- Tpera3,288¢.,2000r. .. 29.00
[lepcnexTvBHbIe PbiHKi MOGULHOM cBsiav . KO.M.opHocTaes, M..Ces3b 1 6uaHec. 214c. Ad . 34.00
JneKTpoCHaGXEeHIe KOMMbTEPHBIX 1 TeneKOMMyHMKaLéwHHb\x cuctem. Bopobbes A.HO. 39.00

¢ CnyTHuKv 1 LnchpoBas panocesiab. Tanuues I~ M..IECC, 2004r., 288c.. .. .. e 34.00
¢ PeMOHT 1 akcnyaTauvs kBaauanekTporHbix ATG "KBAHT". CexperTbl addexT 25.00
vchposoe paavoseLLatme. Puxtep C.I"., M.: T/1-Tenekom, 2004r,, 350c. ... .. e 46.00
/EDPOBbIe CHCTEMbI CUHXDOHHOM KomMyTaLK. Bapkys MA., M.:3ko-TpeHag, 200 39.00
OTKPbITbIe CTaHAAPTbI LVGPOBOI TPaHKHroBovi cBsian A.OBuMHHIKOB, M.,CBA3b 1 biiaHec.168C.A4 . .29.00
MynbTicepBuCHble ceTH 1 yenyry LipokononocHoro aocTyna. Myprenuaae A.T., K.:HuT, 2003r,,400c. .29.00
Pa3paboTka YCTPOVCTB Corpsienns Ans nepc. komnbtotepa Tvra IBM PC.Hosvkos t0.2002r.,224c. . ..17.00

+ CoBpeMeHHble MUKporpoLieccopbI. KopHees B., u3a. 3-e aononH. v nepepa., 2003r., 440c. ..40.00
: Anrgeﬁu KomnbtoTepa. CamoyumTens. Mpueanos A., Mutep, 2004r.304c... . ............ ..27.00
Bi0op v MogepHy3auvs kombtoTepa. Axatomus TK. KyTyaos M., flumep, 2004r.,320c. ..17.00
Ycraroska 1 nepeycTaroska Windows. Kysreuosa H.A., HuT, uag-e 3-, 2005r. 126¢. . .. . ... ..13.00
YnpasneHue TpachkoM 1 Ka4ecTBO 0BCny uBaHMS B CTU MHTEPHET. Kyuepssbiit E.A., K.:HWT, 2004r.,336c.. ..38.00
3alLyTa KOMMOTEPHOV MH(OPMALIM OT HECAHKLIMOHMPOBaHHOro focTyna. "HuT", 2004r.384c. .. ... ..39.00

¢ VHcopmatka, YueGHwk. Ecvnos A.C., K.:HuT, 2003r,400c.; MHdopniaTvka. 3anausv 2003, 368c. o 24.00
0 ¢ Hactpoitku BIOS. Mutpues M.A., K:HUT, 2004r., 286C. ... ... . e veeeeeniitaieen e ..20.00
¢ Hoblit aHrmo-pycckuit cnosaps-cripasouHik nonb3osatens K. 13a-e 3-e gon. v uenpasn., 2004r., 384c. . ..22.00
: [pvKknapHas "30n0Tas" MaTeMaTika 1 ee MPUNOMKEHHe B NeKTpoTeXHHKE. Gamo wyrens.2004r.240c. . ..39.00
¢ O6padoTa curHanos. Mepsoe 3HakomcTso. tOkmo Caro., M.: ﬂo,\ﬂexa, 2002r.,176C.,......... ..24.00
chpoBoe npeobpasosatme M3obpaxeHuit. YueoHoe nocooue. M.:In-Tenekom,2003r.,232¢. .. 35.00
I'Fa MKa, 3BYK, BUAEO Ha K. IMonynsipHbiii camoy4mTens. Peamk FO.A. K..HIAT, 2003 ., 328c. ..28.00
[PoEKTVPOBaHVe CXeM Ha KomnbloTepe. BacunbyeHko E.B., M..ConoH, 2004r,,528C.. . ... ..o ..55.00
KomnbtoTepras cxemoTexHuka. MeTomel nocTpoeHis 1 npoekTposanis. babiy H.IM., K.:MK-Tpecc,2004r,578c.. . ... 54.00
TOBEPXHOCTHBIV MOHT&XX MPI KOHCTRYMPOBAHIK W MPOU3BOACTBE 3NEKTPOHHOIA annaparypsl. 2003r.428¢. . . ........ 39.00

KOHTPOMbHO-V3MepHT. annaparypa. aﬁanoeoG?_{) (0BaHve. [TpoMblLLNEHHbIE KOMNbIOTEpbI. Katanoru 2004r. . . 010.00
A, CeMetenko B, K.:Paguoamatop, 2004r., 520c. ........... 29.00
OMNaKT-AUCKH

CD-R "PAOVOAMATOP 3a 11 net" "PA"1999 - 2003r.r.+"3","K"-2000-2003r.r.(160 HOMEPOB + 3 KHUW) .. ..........

CD-R "Pagjoamatop"+"dnexpuk"+"KoHcTpykTop" 2002r. (36 HOMEPOB KYPHANOB) . . ... ..vvvevve
CD-R "Papjoamarop" + "3nexTpuK'+"KoHCTpyKTOP"+"PapoKommoHeHTbI" 2003r. (40 HOMEPOB + 2 KHUrH)
XKypHanb!

"Papjoamarop" xypHan Ne1,2,34,57,8,9,10,11,12 32 2001r., ¢ No1 no Ne12 3a 2002r. .
"Pagioamatop" xypHan Ne2,3,4,5,6,7,8,9,10,11,12 32 2003r., Ne1,2,3,4,5,6,7,8,9,10,11,12 32 2004r.
"KoncTpykop" Ne2,3,4,5,7-8,11-12 3a 2000r.,c Ne1no12 3a 2001r. Ne1,4,5,6,7,10,11,12 3a 2002r. .

"OnexTpuk" XypHan Ne2,3,4,5,6,7,8,9,10,11,12 32 2003r., Ne1,2,3,4,5,6,7,8,9,10,11 32 2004r.. ..
"BrokHoT "Pagvoamaropa’ xypan Ne1,2,3,4,5,6,7,8-9,10,11 3a 2004r.
"PavoKOMNOHEHTbI" )Ky’;\lluan Net,2,3.4 3a 2001r., Ne1,2,3 4 32 2002r., Ne1,2,3,4 33 2003r.,No1,2,3,4 3a 2004r
an Ne1,2,3,4-5 32 2004r. ...

£

HUra-nmo4YToOMm

Ecnun Bac samnHtepecosano kakoe-nnbo ns nepeuncneHHbix naaaxmii, To Bam Heobxoanmo

O0bOPMUTL NOUTOBLIN NEPEBOA HA YKA3AHHYIO CyMMY B GIMXKAALLEM OTAENEHMM CBA3M.

Mepesoa otnpasnats no aapecy: MotopHomy Banepuio Bnaaumuposuudy, a/a 53,

Kues-110, 03110. B otpbisHOM TanoHe 61aHKa MOYTOBOIO NEpeBOAa YETKO YKAXMTE CBOM
g D6pOTHb|ﬁ agpec v HassaHuWe 30KA3bIBAEMOM BOMVI KHUTU.

HeHbl npyu Hanuuuu anTepatypel aevictententisl 4o 1.07.2005. Cpok nonyuenns 3akasa no noure 1-3 HeALTM C MOMEHTA ONNATSL.
0 BCEM BOMNPOCAM, CBA3QHHBIM C pasaenom “Krura-noutoi”, npocsba obpawatscs no T./¢. 573-25-82, email:val@sea.com.va.



