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YBAXKAEMbIE YATATENN!

Hactymun Hosbpb, a B 3ToM Mecaue nopa no-
LyMQTh MPO NOAMMCKY HA Byaywwit rog. MpustHo
LyMQTb, 4TO "DneKTpuK” - XEenaHHbli rocTb BO
MHOTWX IOMQX, PACTET KPYr YTATENEN 1 ABTOPOB.
Bot sbigepxka w3 nucema B.O. Meawenko u3
Loreukoi 06n.: "TloanuchiBon § pasHbie XypHa-
nbl, MyTem npob W owmbok npuwwen K "SnekTpu-
ky". Tpetwit ron Baww xypHan ang meHs ¢ Kaxasim
HOMEPOM BAPXATHOM PAAOCTLIO NOXUTCA HA fy-
wy. ITO yXe 30KOHHbIM YneH HowWei cembu. Yee-
PEH, YTO MPK MyHLUMX BPEMEHOX TO BYAET CaMbil
MOCCOBbIN XypHan".

Takue nucsMa NPOCTO 3APAXAIOT SHeprUel. 4
C YAOBONLCTBMEM BEAY NEPETNACKY C YATATENIMM,
CTAPQIOCH OTBETUTL HA MX BOMPOCHI, XOTS HE BCe-
TAQ 37O nonyyaeTcs. Hanpumep, AocTaTh cxemy ka-
koro-nmbo MpMBOPA A MOTY TOMBKO B TOM CITy4QE,
ecnm oHa ectb B VnTepHete. bonblioi o6bem -
dbopmaunn no npubopam Gein B8 Kb "LLitopm",
rae a1 korao-1o paboran. Ho kakoi-o ymenew, caon
BCE 3TV OMMCaHMA B MakynaTypy. MHoraa Gbisa-
10T cMelLHble npockbbl. Mpuwno nucemo us Poc-
o, 13 bawwkopTocTaHa, B KOTOPOM nepedncrs-
€T1Ca pan M3ﬂ,eﬂlf1ﬂ, NOXOXKX BHELUHE HA 3NEKTPO-
MOTOPbI. ABTOP XOTEN Y3HQATh, KAK WX 3QMYCTUTb.
Mpwwnocs n3paaHo nopaborats. Okasanocs, 4to
3TO M30ENMA ABMOLIMOHHON CMELTEXHUKM: CembCh-
Hbl, Npeobpasosateny yron-kog 1 np. Ipucnoco-
61T X B BbITY MPOCTO HEBO3MOXHO.

MHorna aBTOpbI XANyIOTCs, YTO AOAMO MPUXO-
auTes XaaTh nybnukaumu. [leno B Tom, uto B
noptdene xypHana Haxoputcs Gonee 100 crateit.
MoxHo 6bino bl yBERHUUTL 0GBEM XypHANA, HO
TOMAQ OBTOMATMYECKM MOBLICHTCA €0 CTOUMOCTS,
Q B YCIOBMAX, KOTAA GOMbLLOS YOCTb HACENEHMS HE
XMBET, O BLKMBAET, 3TO NPOCTO MPUBERET K Na-
LEHVIO TUPOXA.

OTKNOHATL CTATbU NPUXOMTCA OYEHb PEOKO.
OcHoBHEA MPUUMHA OTKIIOHEHMA - Bonee paHHss
nyBnukauns craTeu B YkpanHe (8 Apyrux 3naHmu-
ax). MosTomy He nbiTaitTeck aenats "ay6nu”. Mko-
TAG 1 KOPPEKTUPYIO CTATbM B CTOPOHY COKPALLE-
HWS, HO TOMbKO B TOM CIy4de, eCTM OMUCaHME
CITMLLKOM TOOMO3LKOE M MOXHO Ty XE MbICITb Bbl-
PA3UTL KOPOYE.

Kay BALWMX HOBBIX MUCEM W CTATEM.

TnasHeli pepakTop

xypHana "3nextpuk” O.H. Maprana

Hosas kHura

Manarenbctso “Pagjoamarop” BeinycTuno B cset Ho-
Byto kHury “Uctopus Ykpanhsl”. YunTeisas HoBedLMe
UCCIEOBAHNS OTEYECTBEHHLIX M 3aPYBEXHbIX yue-
HbIX, OBTOPBI, XapbkoBckue uctopukn JIA. Pagyerko
n B.M. Cemenerko, uanaratot kypc ucropun Ykpam-
Hbl C HOBbIX, COBPEMEHHbIX |'|0314U,141"’1, 3HOKOMS YUTaTE-
nen C UCTOpHEN YKPOAMHCKMX 3EMeNb M KMBYLLETO HA
Hux Hapoaa. Hageemcs, 4to 31a kHura Byper uHTe-
PECHA HALWMM YUTATENAM. XOTﬂ 3TO U HE TEeXHU4eCkoe
W3HAHME, HO Mbl YBEPEHBI, 4TO BOMbLIMHCTBO YMTATE-
nev 3auHTepecyet Haubonee NoNHAs MCTOPUS CBOEH
CTPQHbI, HOUMHAS C NEPUOAQ APEBHEN W CPEAHEBEKO-
BOW YKPQMHbI 1 BNAOTb B0 CEroaHAHMX aHei. Mana-
HME BBINONHEHO HA BLICOKOM MOAMTPAGUUYECKOM YPOB-
HE CO MHOXECTBOM MIMIIOCTPALMM OOLLMM OBbEMOM
520 crpanuy. CTOMMOCTb KHUMM C y4eTOM Nepechin-
k1 no cucteme “Krura-noutoit” (em. ¢.32) - 29 rph.
Xaem Bawmx 3akazos!




SJIEKTPOAIMAPATYPA

CHHXPOHHbIE FeHEPATOpbI ANA ABTOHOMHBIX YCTUHOBOK

(Mpogonxenme. Hayano 8 3 9, 10/2004)

L.A. [iyioros. A.B. [Inxarkos, C.H. Jlepa4kos, r. CtaxaHos. JTyraxckas o6:.

Ha Bxofe CyMMMPYIOLLETO YCUAUTENS NPOMCXOAUT CPOBHEHME CMrHANG
YCTQHOBKM, T.€. CMUrHAN, NPOMOPLMOHALHOTO TEKYLLEMY 3HOYEHMIO HO-
MPSXEHNS, C CUTHANOM, MPOMOPLMOHGNbHbIM OTHOWEHMIO U/fZ, nonyuen-
HbIM C BLIXOAQA M3MEPUTENBHOTO OPraHad. BpemeHHbie ANarpamMbl, NOSCH-
iowme paboTy BIOKa OBTOMATHKM, NOKA3AHL HO PUC.B.

CurHan paccormnacoBaHms MEXAy YKA3OHHbIMU CUTHANAMM YCUIMBOET-
CS M C BBIXOAQ CYMMUPYIOLLETO YCUAMTENS NOAOETCA HA BXOA KOMMNAPQ-
TOPA WHPOTHO-MMNYNbCHOro MoaynaTopa (LLUWMM), rae cpasrmeaetcs ¢
MMAOOBPA3HBIM HAMPSIXXEHUEM, MOCTYNAIOLLMM C BHIXOAA 30ACIOLLETO re-
HepaTtopa. B pesynstate Ha Bbixope LLIMM dbopmupyioTest umnysscel nps-
MOYrOnbHOM GOPMbI, KOIGOUUMEHT 3AMNOMHEHUA KOTOPBIX 3ABMCHT OT
BEMMUMHBI CHrHONA paccornacosanms. KoadduumeHT sanonHerus npeg-
CTOBAAET COBOM OTHOLLEHUE ATTUTENLHOCTU MPAMOYTONLHOTO MMMYNbCa 1

K nepuopy cnepoBanus T. MMnynbcbl MpsSMOYronsHOM GOPMbI C BLIXOAA
LWMM ycnnneaioTcs W MCNonb3yloTcst B KAYECTBE YNPABNSIOLUMX CUTHA-
NOB TPOAH3WUCTOPHOTO KIIOYA, BKTIOYEHHOTO B Lienb 0BMOTKM BO3OYXae-
Hust rerepaTopa. [pu M3MEHEHMM CUTHANG PACCOTACOBAHMS OT HYNs A0
BENMYMHBI AMMIWTYAHOTO 3HAYEHMS MMNOOBPASHOTO HANPAXEHMA, KO-
duumenT sanontenms mensetcs ot 1,0 go 0, a Tok Bo3OyxaeHus rexe-
patopa lp - OT CBOETO MAKCHMANLHOTO 3HAUEHUS O MAHMMAIBHOTO. [Te-

PEKIIOYEHNE TPAH3UCTOPHOTO KMOYA OCYLLECTBNSETCA C MOCTOSAHHOW
4QCTOTOM, ONPENENFEMON HACTOTON NMMAOOBPA3HOTO HANPSXEHUS 30A0-
towero reseparopa LM,

[lng CHATMA KOMMYTAUMOHHOTO NEPEHANPSIXEHUA HO OBMOTKE BO3OYX-
LEeHMsl TeHepPATOPA, BO3HUKAIOLLETO NPU NEPEKoYeHUM TPAH3UCTOPHO-
rO KII0YA, M 3AWMTH NOCNEAHEro oT NPobos MCMONb3YeTCs WYHTUPYIO-
LLMiA Anon, KoTopsii obecneunBaeT NpoxoxaeHue Toka lp yepes 0bMOT-

Ky BO3OYXAEHUS NPK PAZMBIKAHUM KNOYA.
amepuTensHbIi 0praH 610K GBTOMATMKM BKIKOYQET U3MEPUTENbHbIN
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TpaHchopmarop T2, nepenyHas 0BMOTKG | KOTOPOTO BKIOYEHT HA NMHEN-
Hoe Hanpsxermne paboueit 06MoTkM renepatopa. Bropudras obmotka I
smecte c soinpamutenem U5, ounstpom C10 W HenuHelHbIM MOCTOM
V14V15R29R30 dbopM1pyeT C1rHON MOCTOSHHOMO HAMPSXEHMS, NPOMop-
UMOHQTbHBIM TEKYLLEMY 3HOYEHMIO HANPSXEHUs reHepatopa. MomeHT ne-
PEXOAA YKA3AHHOTO HAMPSKEHWS YEPE3 HOMb PENYNPYETCA C MOMOLLBIO
noteHumometpa R28. Bropuuras obmotka Il smecte ¢ Tpexcryneqyarton
uHterpupyoweit uenoukon R13+R15, C4-Cé v akTvBHbIM BHINPSMUTENEM
Ha DA4, DAS dopmupyeT curHan noCTOSHHOTO HAMPSXeHHs, NPOonopLy-
OHQMbHBIA OTHOLLEHHIO UrEH/{n:

UrEH/f=consf - npu nonoxerwu | Tymbnepa S;

UrEH/f2=const - npy nonoxeruu || Tymbnepa S v MakCMManbHoOM Benu-
unHe pesuctopa R17;
UFEH/f3=const - npu nonoxeHnn | TymGrepa S U MUHUMAnBHOM BENM-

unHe pesuctopa R17.

PaGoTa akTMBHOTO BEINPSMMTENS CBOAMTCS K Ceayiowemy. [Tpu nono-
XMTENBHOM BXOAHOM HANPAXEHUM (TONOXMTENbHbIA NONYNEPHOA) MUKPO-
cxema DA4 paboTaet kak MHBEPTUPYIOLLMI NOBTOPUTENL, O MAKPOCXEMA
DADS - kak cymmmnpyiowmit yeunmtens. Yuutbisas, 4o R44=2R45, Ha sbixo-
ne DAS umeeT MeCTo nonoxuTensHoe HanpsxeHue (MONOXUTenbHbIM no-
nyneprog). [pn OTPULATENLHOM HANPAXEHUM BLIXOAHOE HANPAXEHUE MM-
kpocxemsl DA4 pasro Hynio, Tak kak amog V24 otkpsit, mukpocxema DAS
PABOTAET KK MHBEPTMPYIOLLMM NOBTOPUTENL M HO BLIXORE TOKKE MMEET
MECTO MOTNIOXMTENBHOE HAMPsXeHHe. Takum 0BPasoM, OCYLLIECTBIRETCS ABYX-
MOMYNEPHOAHOE BLIMPAMIEHME.

CymmmnpyioLumit MHBEPTUPYIOLWMI yeunuTens Ha Mukpocxeme DAT ume-
€T HO BXOfE AMOHOE CPOBHEHME CHTHONA, MPOMOPLMOHANLHOTO HAMPS-

KEHMIO reHePATOPa, 1 CUTHANA, NPOMOPLMOHANBHOTO, HAMPUMEP, UrEH/f2~
[Mpn 3TOM C MOMEHTA BO3OYXAEHHS reHepaTopa 1 4O HOMUHQMBHOM Ya-
CTOTbI BPALLEHMS CUrHAN, MPOMOPLMOHAMBHbIM UrEH/fQI MPEBLILLAET CUTHA,

MPONOPLUOHAIbHBIN TEKYLLEMY 3HOYEHMIO HAMPSXeHus reHepatopa. u-
o V9 30KpBIT, ¥ BNOK ABTOMATUKM PETYNMPYET HAMPSXEHUE TEHEPATOPA
npu ycnoeun Upgpy=const. Mpu uactore 50 M curkan, nponopumoHansHsii

TEKYLLEMY 3HQUYEHMIO HANPSXEHUS TEHEPATOPA, NPEBLILLAET CUHAN, NPO-
MOPUMOHAbHBI UFEH/er mmog V9 otkpuisaetcs, a grop V13 sakpeisaert-

csl, M GNIOK GBTOMATUKM PETYIIMPYET HAMPSXEHWE TeHepPaTopPa MpK yCro-
sun Urgy=const. IMpu nonoxernn nepexniouarens Il tymbnepa S napan-

nenbHo koHaercatopy C4 sknioyaetcs asyxaHopHbit crabunutpon V11, 3o-
KOH PEryNMPOBAHMA HAMPSXXEHMA TEHEPATOPA 0 MOMEHTA npobos cTa-
GUIMTPOHA ONPERENseTCs TPEXCTYNEHYATON MHTErPUPYIOLLEN LENOYKON
R13C4R14C5R15C6. Mpu npoboe crabunurpona V11 u ysenuuermm ua-
CTOTH HOMPSXEHUE TEHEPATOPA PE3KO YBENMUMBAETCA 4O HAYANA pery-
mmposanms Upgy=const. KoapduumeHT ycuneHns cymmupylowero ycunmre-

N8 ONpenensieTcs OTHOWeEHWeM 3Haueruit pesuctopos R11T u R12. Yero-
HOBKQ HaNpsxeHust popmupyetcst Ha crabunutpore V20, cHumaetcs ¢ ae-
nutens R37R38 v nosaetcs Ha BXOA CYMMMPYIOLLETO YCHIUTENS Yepes pe-
anctop R16 v aron V10. Ounoas V10 1 V22 cryxar ans koMneHcaumm Tem-
MEPATYPHOTO M3MEHEHHS YPOBHS HAMPSXKEHNS CTABUMM3ALMM CTABUIMTPOHA
V20 1 HaNpsXEHHs YCTAHOBKA.

LLInpotHo-umnynscHbli MogynsTop BklouaeT B ceba komnapaTtop Ha 6a-
38 HeMHBEPTMPYIOLLEro onepauyorHoro yeunutens DA3 ¢ kosdpduumen-
TOM YCUIIEHHS, POABHBIM BECKOHEYHOCTH, PENIAKCALMOHHBIN reHepaTop Mu-
NOOBPA3HOTO HANPAXEHHS HA 6A3E OLHONEPEXORHOTO TpaHaucTopa V12
W HEMHBEPTMPYIOLLMIA noBTOpuTEnL Ha Mukpocxeme DA2. Yactota reme-
paunn nunoobpastHoro Hanpsxerns coctasnget 600...800 My u onpege-
naetcs conpotvenenmem pesuctopa R27, emkoctsio koraercatopa C9 v
Hanpsxeuem matanma 15 B. Peauctops R33, R34 onpegensior cootHo-
LEHWE CPOBHMBAEMBIX CUTHONMOB Ha Bxoae komnapatopa DA3. Pesuctop
R39 orpaHMuMBAET MAKCUMANbHBIMA BBIXOAHOM TOK. DMUTTEPHbIH NOBTOPH-
TeNb SABNAETCS COMACYIOLLMM 3BEHOM MEXAY PENAKCALMOHHBIM rEHEPATO-
POM M KOMNOPATOPOM.

Lenvren nanpsaxerma R20R21 v R32R32 orpaHMuMBaIOT BLIXOAHbIE HO-
npsxenna DA3. Kongencaropsl C7-C9, C11, C12, C16, C17, C21, C22,
C24, C25 sBnaiotcst pa3sAsbIBAIOLLAMY GUNLTPOMM B LENSX MUTAHMA Mu-
kpocxem DAT-DAS.

Tpanaucrop V7 ¢ OrpaHrumuTEsNbHEIM PE3UCTOPOM B KOSNEKTOPHOM Lie-

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

1 R8 sBngeTcs ycunurenem MOLHOCTU CUrHANa
MPAMOYTONbHON (OPMbI, MOCTYNAIOIErO C Bbi-
xoaa komnapatopa. B kauecTse kniovesoro sne-
MEHTO MUCTONb3YETCS COCTABHON TPAH3NCTOP, CO-
croswmit U3 Tpaxauctopos V1-V3, BKmioyeHHbIx
no cxeme [lapnuurtona, ¢ peauctopamu R2, R3,
R5 8 603080M LEMM, OHECNEUMBAIOLLIMX X HOREX-
HYIO PaBOTY B KMIOYEBOM PEXMME.

Ilna oBecneyenms HOMMHQNBHOTO (YHKLMO-
HUPOBAHMS 3MEKTPOHHLIX YCTPOWCTE BO BCEM A-
ana3soHe PaBOTH UCTOUHMKN HANPAXEHNS, BKITIO-
yatowme 8 cebst TPAHCPOPMATOP € TPema 0BMOT-
kamu T1, seinpamutenshsie ycrpoiictsa U6 u U7
¢ xoHpencaropamu C13, C14, C18, C19 v gea
CABOEHHbIX TPOH3UCTOPHBIX CTABUAM3ATOPA Ha-
MPSXEHMs, CTABUIM3MPOBAHLI. TPAH3MCTOPHBIA
CTABUNM3ATOP HANPSXEHUA NPEACTOBNAET CO-
GO¥ PErynaTop, CPABHMBAIOLLA BLIXOBHOE HAMPS-
XEHME C OnopHbIM, Ha 6ase crabunutpora V13
(V26), koTopBilt BHPAGATHIBAET CHTHAN PACCOMA-
COBOHMS, BO3LEMCTBYET 3TMM CUTHQNOM HQ Pery-
NMPYIOLLMI 31EMEHT HA 6036 COCTABHOMO TPAH-
suctopa V17, V23, (V27, V31) u ycranaeveaet
30HHbIM YPOBEHb BLIXOAHOTO HaNpsxerms. [ing

OTPOHMYEHNS TOKA HATPY3KM TPAH3UCTOPHOTO
cTabuMTpoHa Mcnonsayetca Tpananctop V18
(V29) ¢ peancropamm R40 (R48). Ans pasrpysku
M0 TOKY CHNOBOTO TPAH3UCTOPA CTAbUIM3aTOpa
HanpsxeHus ucnonbayetca pesuctop R41 (R49).
Crabunmtponsl V21, V30 w mmoasl V19, V28
06eCneuvBaIoT CTABUAM3ALMIO BLIXOJHOTO HO-
MPSKEHNS UCTOYHMKA MUTAHUS B AMHAMUYECKHX
pexumax paboTel Npu cbpoce M noaaun Ha-
rPy3KM.

Bos6yxaeHre reHepatopa OCylLECTBASETCA
yanom Bo36yxaerus (YB) Gnoka astomaTuki.
[Py yBENMYEHWM YOCTOTHI BPALLEHMS FEHEPATOP
BO30YXAQETCA OT CBOErO GA3HOTO HAMPAKEHMS
(1C4, 1C1), onpenensemoro OCTATOYHbIM HO-
MOrHUYMBAHKEM, MO Lienu: TpucTop V4, nepemen-
Hbil peauctop R4, 0bmoTka BO30YXAEHHS, AMon
V6. Brniouenmne tupuctopa V4 ocywiectsnsercs
CHTHQNOM €10 QHOIHOTO HAMPSXEHWS Yepes pas-
MblkatoLi KOHTAKT pene K, 0B6moTka koToporo
BK/IOYEHA HQ BbIXOAE CTABUIM3MPOBAHHOTO HC-
TOYHMKG MuTOHKMS Yepes onTtotupuctop V33, B
npovecce BO3GYXaAEHMA reHepaTopa, nNpu 4oCTu-
XeHn GasHoro Hanpsxerus senuuntHsl 50 B u

TOKG B Lenu Bo3byxaerua 2.3 A, anektpomar-
HutHoe pene K cpabatbisaet u oTknioyaet ob-
MOTKY BO3OYXEHUS reHepaTopa oT ero GpasHo-
ro Hanpsxenus. [anbHewee Bo3byxaeHue re-
HEPATOPA 0 30AAHHOTO 3HAYEHMS HAMPSXEHNSA
OCYLLECTBIFETCA MO LMK UCTIONHUTENSHOS 0BMOT-
ka reHepatopa, TpexdasHslil seinpamutens (UT,
U2, U3, obmoTtka BO3GYxaeHMs, TPAH3HCTOP-
HBIM KNioY. Y3en ynpasfeHus BO3OyxaeHMem
06eCneumBaET TONBKO HQYQTbHBIA MOMEHT BO3-
GyxaeHus reHepatopa. [NepemerHbii pesuctop
R4 obecnednBaeT perynmpoBaHie MOMEHTA OT-
kniouerms pene K depes onrotupuctop V33 npu
[OCTMXEHUM B LENU BO3OYXAEHMS 30AAHHOTO
Toka. Beraska F obecneumsaet sawmty obmot-
KM BO3BYXOEHMS TEHEPATOPA NPW BLIXOZE W3
CTpos MOBOro POAMOSNEMEHTA LENK Ha4ana
BO3byxaeHna. [y cHaTM Toka BO3BYXaeHHs
reHepaTopa PASMATHUYMBAHME OCYLLECTBAAETCS
Mo eCTECTBEHHOM XAPAKTEPUCTUKE, 6e3 KaKoro-
nmbOo BAMAHMS BNOKQ QBTOMATHKM.

(Mpogonxerne cnegyer)

Konpencaropsi: C1, C2 - MBrO-2-300 B-30 mk®; C4-Cé - K73-11-160 B-1 mc®5%; C7, C8, C11, C12, C16, C17, C21, C22, C24, C25 - KM-56-H90-0,1 mc®d£10%; C9 - K73-11-250
B-0,047 mk®25%; C10 - K50-35-100 B-220 mk®-M; C13, C14, C18, C19 - K50-35-160 B-100 mx®-M; C15, C20 - K50-35-25 B-22 mx®-U; C23 - MBM-160 B-0,25 mx®+20%.

Mukpocxems: DAT-DAS - YI701. F - scraska BIM66-11, 3,15 A; K - pene PM-5-210100.

Peancrops:: R1 - C5-35 B-25-47 Om10%; R2 - MITT-0,5-4,7 Omz10%-B; R3 - MIT-0,5-10 Om10%-B; R4 - C5-35 B-25-10 Om£10%; R5 - MITT-0,5-360 Om£10%-B; R6 - MITT-0,5-51 Omz10%-
B; R7 - MIIT-0,5-22 Om£10%-B; R8 - MITT-2-300 Om*10%-B; R9 - MITT-0,5-1 kOm10%-B; R10 - MIT-0,5-300 Om*10%-B; R11, R16 - C2-29 B-0,25-6,81 kOm£1%; R12 - C2-29 B-0,25-80,6
KOm£1%; R13 - C2-29 B-1-10 kOm1%; R14, R15 - C2-29 B-0,25-24 kOmt1%; R17 - 1N3-43-1 Br-3,3 kOm=10%; R18 - MM3-43-1 Br-1,5 kOmx10%; R19 - C2-29 B-0,25-10 xOm1%; R20,
R21 - MNTT-0,5-3 kOm£10%-B; R22 - MIIT-0,5-1,3 kOm£10%-B; R24 - C2-29 B-0,25-510 Om£1%; R25 - MINT-0,5-200 Om+10%-B; R26 - MINT-0,5-82 Omz10%-B; R27 - MNTT-0,5-30 kOmz10%-
B; R28 - MMN3-43-1 Br-10 kOmx10%; R29, R30 - MITT-0,5-10 kOm£10%-B; R31, R32 - MITT-0,5-3 kOm+10%-B; R33, R34 - C2-29 B-0,25-4,7 xOm£1%; R35 - MITT-0,5-470 Om+10%-B; R36,
R46 - C2-29 B-0,25-4,7 xOmx1%; R37, R38 - C2-29 B-0,25-5,11 kOm£1%; R39 - MITT-0,5-2,7 kOm=10%-B; R40, R48 - MIT-0,5-3 Om£10%-B; R41, R49 - C5-35 B-10-3,3 kOmx10%; R42,
R43 - C2-29 B-0,25-24 kOm£1%; Rd4 - C2-29 B-0,25-12 kOmE1%; R45 - C2-29 B-0,25-6,04 kOm1%; R47 - C2-29 B-0,25-619 kOm£1%.

S - ymbnep TM1-2B. T1 - tparcdopmarop OCM1-0,063Y3-220-82-82; T2 - tparcdopmarop 633rA.171.023.

Monynposoarvkosie npubopsi: U1-U4 - mogyns avoansint MII-40-4-Y2; U5 - auoawsiii moct KLA05T; U, U7 - anonsin moct KLIA02T; V1 - CTBM4, Tpansucrop TK235-40-3-1; V2, V3, V23,
V31 - tpansnctop KT812B; V4 - tpananctop T122-25-10; V5 - auon KI105B; V6 - auon [1112-25-10; V7, V18, V29 - tpansuctop KT630A; V8-V10, V13, V19, V22, V24, V25, V28 - mon AK102A;
V11 - crabunutpon KC162A; V12 - tpananctop KT117A; V14, V15 - crabunurpon [1818[1; V16, V21, V26, V30 - crabunurpon KC515A; V17, V27 - tpansuctop KT826A; V20 - tpansuctop
KT826A; V32 - crabunurpon [1818E; V33 - ontotupucrop AOY103B.

Pazvemsr: X1 - sunka LLPT 32M125LUTH; X2 - sunka LLPT 28M73LL8H; X3 - posetka PM10-221; X4 - sunka PM10-2201; X5 - sunka LUPT 20M25LL6H.

AL G030 TEXHHKI O DEBBILHHS H NOHHNEHHR HAMDAKEHH B ANEKTHHECKOiceTH

B. Jia3ouk, r. MakesBka, []JoHeLikas o61.

LlenecoobpasHocTs nogobHbIX Cxem He Bbi-
3bIBOET COMHEHMI BBMAY YXyALeHus paboTl
Cnyx6 NEKTPUYECKMX CETEH, MIOXOrO COCTOR-
HUA BOZAYLLHbIX M KABETBHbIX SIMHUIA SMEKTPONN-
TAHMS.

[PMHUMNMONGHAR INEKTPMYECKOS CXEMA NPEL-
NOTGemMOro YCTPONCTBA MOKA3aHA Ha puc. 1, ne-
YQTHOA MAATA W PACNONOXEHME [ETANEN - Ha
puc.2.

ABTOMQT YCTOHOBIMBOETCS CPaA3y nmocne
KBOPTMPHOTO 3MEKTPOCYETYMKA M CITYXUT ANg OT-
KIIOYEHMA KBAPTUPHOMN SMEKTPUYECKON CETU B
Cy40sX MPEBLILLEHHS HANPAXeHusa Bonee aomny-
ctumoro 240 B v nonmxenma meree 160 B. Tu-
crepesnc B obomx pexumax coctasnget 20 B.
Anroputm paboThl YCTPORCTBA TAKOM: Npu yBE-
NMdeHM Hanpskerna B cet 1o 240 B astomar
OTKIIIOYQET HArPy3Ky 1 OBTOMATMYECKM BKIIOYQ-
€T €€ NPH YCTAHOBNEHMU HOMUHQMLHOTO HAMPs-
xenust 220 B; npu NOHMXEHMM HANPSXEHUs [0
160 B aBTOMQT NOMHOCTBIO OTKIOHAET HArPY3-
KY ¥ GBTOMOTUYECKH BKIIOYOET €€ NP YCTAHOB-
NEHMU B CETU MUHMMONBHO OMYCTUMOTO HAMPS-
xenns 180 B, npu kotopom GbiToBaS TEXHUKA
MoxeT pabotats. YposHu cpabatbisanms 060-
WX PEXMMOB MOXHO YCTOHABIMBATL MHAMBMLY-
anbHO ¢ nomouwsio pesncropoe R2 u R3.

Basosbiit 3nemeHT ycTpoicTsa - cynepemsop

e kmpmktNe11/2004

E-mail: electrik@sea.com.ua

mana KP1171CMN10 (getektop nowmkerus Ha-
NpsXeHus) - npeacTaenaer cobOi NEKTPOH-
HbI NPMBOP, BHPABATHIBAIOLLMI CUTHAN, KOTAQ
KOHTPONMPYEMOE HAMPSIXEHME CTAHOBUTCH HU-
Xe [onycTMMoro yposrs. B coctas npubopa
BXOZAT WM3MEPHTENbHLIM MOCT CO CTABUIMTPO-
HOM, KOMNAPATOP W TPAH3UCTOP C OTKPBITHIM
konnekTopom. Ipu cpabaTbiBaHmu cynepsm3o-
Pa TPAH3UCTOP NEPEXOMT B MPOBOAALLEE CO-
crosHne. MUKpOCXembl BLINYCKAKOTCS B MAACT-
maccosbix kopnycax KT-26. bonee nogpobHo o
TUNOX U 3NEKTPUYECKUX NOPAMETPOX Cynepsu-
30POB MOXHO O3HOKOMMTHCH B [1] wnm 8 cetu
MutepHer.

Cxema yCTpOMCTBA CONEPXMT: CETEBOM Bbi-
npsmutens VD 1-VD4, xonpercatop C1 ¢ genw-
Tenem Hanpsxenna R1 (o6uwmii) n R2 u R3 (nog-
CTPOEUHbIE), K BLIBOLAM KOTOPbIX MOAKIKOYQ-
IOTCS CYNEepBU3OPLI, MOHWUKAIOLLMMA BbIMPSIMM-
Tens ang paboTbl snekTpudeckon cxembl VD5-
VD8, C3, C4, crabunnrpor VD9, Tpansuctop-
Hble kmoun VT1, VT2, usnyyaiowmin ceetoamos
HL1, ycraHasnvBaemslit Ha KOpMyce yCTPOHCT-
BA, CIIYXQLLMM ANS KOHTPONS COCTOSHMA pabo-
Thl 3NIEKTPUYECKON CXEMbI M ONTPOHA TMNA
AOVY103B, koTopbiit ynpasaser MCnonHuTeNs-
HbIM YCTPOMCTBOM - MQrHWTHBIM MycKaTEnem
1=/ BEMUMHBI.

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

lonHumn gesicteus. B pexypHom pexume,
KOTO CETEBOE HAMPSKEHWE HE MPEBLILLICET f0-
MyCTMMOTO 3HaueHus, cynepansop D1 oTkpbiT,
COOTBETCTBEHHO, OTKPLIT TpaHauctop VT1. B pe-
3yNbTATE MPOXOXAEHUS MOCTOAHHOTO HAMPS-
xenus co crabunutpora VD9 uepes otkpbitbie
nepexofbl TpaHauctopos VT1, VT2, orpaxmyu-
TenbHbIA TOKOBbIN peancTop R8, KOHTPOMbHBIA
csetoguon HLT v ceetoamnon ontpora VUT so-
ropaioTca CBETOAMOAL M CPABATLHIBAET MCMON-
HUTENbHOE YCTPOWCTBO - MOTHUTHBIM NycKaTenb
M1, Yepe3 KOHTAKTEI KOTOPOrO MOAKMOYAETCS
BCS KBOPTUPHAS 3nextponposogaka. Korga ce-
TEBOE HAMPIKEHME NPEBLICUT MAKCUMATBLHO
LONYCTUMBII ypoBeHb, cynepeusop D1 sakpsi-
Baetcs, 3akpeisaetcs Tpawsuctop VT1, npo-
XOXAEHME TOKA Yepe3 CBETOAMOZ ONTPOHA
NPeKpPaLaeTcs, B Pe3ynbTarte pa3pbiBaeTcs
uenb nuTaHmus obmotku nyckarens 1. Menon-
HUTENbHOE YCTPOMCTBO OBECTOUMBAETCS, U BCA
KBOPTUPHOS 3MIEKTPONPOBOAKA CO BCEMM NOTPE-
BUTENSIMI OTKIIOYOETCS OT NEKTPOCETH.

[Tou MOHMXEHUM HAMPSXEHUS B SNEKTPOCE-
 Huxe 160 B cpabarsiaet cynepeusop D2.
B pesynstare sakpeisaetca Tpanauctop VT2, Tok
He NPOTEKAET Yepes KOHTPOSbHLIA CBETOAMOL
W OMTPOH, YTO B KOHEYHOM WTOTE MPUBOAMT K
obectounanmio obmoTku nyckatena 11 u or-
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~ 9220 B o P VOV s JloBbiM MyNBTUMETPOM M3MEPSIOT HAMPSXEHWE
hdandil v Dy # # . Ha ctabunntpore VD9 (oHo ponmxHO BbiTh He
r boe ¢ : meree 11 B), satem usmepaioT HanpsxeHue Ha
‘ | ’ O g O I’ BbiBonax | cynepeusopos D1 v D2 (oo ponx-
S VT 4 1 Ho Gbimb okono 11...12 B, B npotnsHom cnyuae,
®o: == . N 4 Ra2 nepemeLLon ABMXKA MOLCTPOEYHbIX PE3NCTO-
o—o /'/: A —ED - Y DD 1 poe R2 u R3, ycranasnmeaioT Heobxoammoe Ha-
b had 1k »{:V-J_’: = 170 NPSXEHHe, MPY 3TOM QBTOMAT BKIIOYAETCS, 30
’\’,g Ry O FOPAETCA KOHTPOMbHBIA CBETOAMOR W CPABAThI-
[ o T J : “ ’ 'Jﬁ R BOAET MATHUTHBIA MyCKATENb). 3aTEM YCTAHABNM-
L e . \ S \\) # -} . I BaioT Ha Boixoge JIATP wanpsxenve 240 B, nog-
¢ = e ! R, D: CTpoedHbIM pesncTopom R2 nobusatotcs oTkio-
) IR E YEHWs NycKaTens, NOracaHus KOHTPOMbHOIO
N @ . CBETOAMOAA.
e} O O o [1NQBHO YMEHbBLIAS HANPAXEHWE HA BLIXOAE

i

KIIOYEHHIO BCEX MOTPebUTENei OT 3nekTpoce-
™

Bce geram aBToMaTa, KPOME MATHUTHOTO My-
CKQTENS W KOHTPOSLHOTO CBETOAMOAQ, Pa3Me-
LWQIOT HA NEYATHON NNaTe M3 GONbIMPOBAHHO-
ro creknotekcronura. Konpencaropsl C1, C3
umnoptheie Tuna XE224, pesucrop R1 tuna
MIIT-1, sce octansHbie - MITT-0,25, R2, R3 1u-
na CM3-16 wnn CM3-27, 28a Ha mowHoCTs
0,25 Br. Kongencaropsl C2, C4 tvna K50-24.
Ouoanbie moctel VD1-VD4, VD5-VD8, VD10-

Inil

VD13 t1na KL407A. Crabunutpon VD9 tuna
[1814T 8 meTannmueckom kopnyce. Ceetoanon
HL1 nio6oi ¢ NOCTOAHHBIM NPSAMBIM TOKOM He
meree 30 MA. B kavectse ncnonmmutensHoro pe-
e UCNOMb30BAH MATHUTHLIN nyckaTens 1-i Be-
NIMYMHBI, KOHTOKTBI KOTOPOTO JOCTATOYHOM MOLLL-
HOCTH, 4TOBbI KOMMYTUPOBQTH MOAKITIOYAEMYIO
HOTPY3KY.

[Llng HacTpoliku aBTOMATA HEOBXOAMM ABTO-
Tparchopmatop tvna JIATP. Ycranosus Ha
BLIXOlE OBTOTPAHCHOPMATOPA HAMPAXEHWE

JIATPa, KOHTPONMPYIOT MOMEHT BKIIOYEHHS, 30-
ropaeTca CBETOAMOA, CPABATHIBAET MycKaTerb.
70 [OMXHO MPOUCXOOUTL MPU HAMPSXEHUM
220 B. [lanee yCTQHABAMBAIOT HA BLIXOAE CB-
ToTpaHchopmatopa Hanpsaxerne 160 B u,
BPOLOA [BUXOK NOACTPOEYHOTO Pe3ncTopa
R3, YCTAHOBNMBAIOT MOMEHT OTKITIOYEHHS OBTO-
marta. [Mpu yBENMYEHMN HONPSXEHMA HO BXOLE
ycrpovictea go 180 B astomar momxen skimio-
4nTbCs. Ha 3TOM BCS perynvpoBKka 30KaHUMBA-
ercs.

Jlureparypa
1. Pagioamarop-Koncrpykrop. - 2000. -
No2. - C.28.

E-mail: electrik@sea.com.ua
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MuHuaTiIopHbLIN

3JIEKTPOHHbIM 6annacr

Ha IR5THD420

0.H. [laBugerko. r. JlyraHck h‘

7 >
-~

CBepXMUHHQTIOPHLIE SMIEKTPOHHBIE GONNACTbI, BHNOMHEHHbIE HO
rmbpuaHoi mukpocxeme IRSTHDA20, paccumtambl Ha COBMECTHYIO
paboTy € oaMHOUHbIMM Namnamu ¢ pabodmm Tokom 1o 0,3 A u wm-

Tun UC Makemmansroe | Conpotuenenne | Hanpsxenne cetu, 1 6 9
Hanpsxerue, B knoya, Om MOLLHOCTb NIGMMbI Vee D Vb Vin

IRxxH214, HD214 250 2,0 110 B, 5..15 Br N
IRxxH224, HD224 250 1,1 110 B, 15..25 Br “ IRFC420
IRxxH737, HD737 300 0,75 110 B, 25..35 Br Ho
IRxxH310, HD310 400 3,6 220 B, 5..15 Br S
IRxxH320, HD320 400 1,8 220 B, 15..25 Br 2 | Rt moist V8 Vo| 7
IRxxH420, HD420 500 3,0 220 B, 10...20 Br
Mpumedanme. HD - ¢ uHterpuposanHbim GyTcTpenHsim auopom; H - 6es amona Lo ! E!

POKO WCMONb3YIOTCA C KOMNAKTHBIMMA JIOMUHECUEHTHBIMM IAMICMM.

Cemeitctso IR51/IR53 ¢ MHTETPUPOBAHHBIMA CHNOBbIMM TPAH3N-
CTOPAMM BKIIOYAET B CEOS HECKOMBKO MUKPOCXEM C PASIIMYHBIMH
NAPAMETPAMM, KOTOPbIE MPUBEAEHE B TABIMLE.

CrpykrypHas cxema IR5THD420 nokasana Ha pue.1. OcHos-
Hble napameTpsl IRSTHD420 ananomuns IR2151.

MPUHUMNMQNEHAS NEKTPUYECKOA CXEMO CBEPXMMHUATIOPHOTO
3MEKTPOHHOMO 6ANNACTa MOKA3aHA HA PUC.2. [MpuHumMn paboTsl
aHanoruyeH anexTpoHHomMy bannacty Ha IR2151.

Mapametpbl uHTerpupoBarHbix B IRSTHD420 pByx
n-kaHanbHbix TpaHsucropoe HEXFET (IRFC420)

| IRFC420
Ct COM
[ puc.1| B 4

Hpoccens cetesoro ¢unstpa L1 HamoTaH HO GepprToBOM KOMb-
ue K20x12x6 M2000HM pByxxunbHbiM CETEBbIM NPOBOAOM (Mnn
cnoxenHsim 81soe MIT®D) go nonHoro sanonHeHws okHa. Xopoume
PE3yNLTATH MOMEXOMOAGBNEHMA B COYETAHNM C MUHMATIOPHBIMMA PO3-
MepaMu ACIOT cneupanuanposarHsie dunstpsl EPCOS: B84110-B-
Al4, B84110-A-A5, B84110-A-A10, B84110-A-A20.

Ipoccens anextponHoro 6annacta L2 seinonHen Ha LL-06pas-

MOCTOSHHbIA MAKCUMAIBHBIA TOK CTOKA (Ip).covevevececcvivce 1.2 A" oM marnnTonpoeoge na deppura M2000HM. Tunopasmep cep-
PekomeHayembiit LONrOBPeMEHHbI (Ip) .......ooccccccrsccirrcces 0,7 A peunnka LLU5%5 ¢ sasopom 6=0,4 mm. BennumHa 3a30pa 8 Hawwem
MakcumansHoe Hanpsixenme “cTok-ncTok” (Vpg)..oooee.... 500 B CnyHae - 3TO TOALWHA NPOKNGAKM Mexay paboummu nosepxHoc-
TAMM MONOBUHOK MOrHUTOMPOBOAQ. [lng U3roTOBREHWS 3030pa He-
MakcumansHasi paccensaemas MOWHOCTb (Pp).............. 2.3 Br 6
0BXOMMMO MOMOXUTL MPOKIOAKM M3 HEMATHWTHOTO MATEPUANa (He-
CO”PC{T"‘B”eH"‘e KGHGNQ CUNoBbIX PONbIUPOBAHHBIN CTEKNOTEKCTONMT WK reTHAKC) TonwwnHoM 0,4 mm
Knto4en B OTKPLITOM COCTOAHMM (RDS) .................................... 3 OM (ﬂ.ﬂﬂ |_|J5)(5) Mmexay pO60'—|MMM NOBEPXHOCTAMM MOMOBUHOK MArHK-
Fu1
24
— vD1
— L1 RS207
I RU1
3 | CAAAS .
a Cf [ Y'Y Y\ R2
§ 0,1 mx U =| 91«
: DA1
1
Vce
::+ Cc4 Vin S
22x258
2] et c7
X S 0.1 MK x400 B
c3 == R3 \ a [vo I, [l
22x350B 20 = I RK2
P 307C1260
IR51HD420 L S| & cé
| 0,1 mx
9 _— Vo |2
e 18EBL1 B
\ 1000 m
1 2 L 4 Leom T
L2 0.01MK %630 B
1.9MMH
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TOMPOBOAQ W CKPEMUTb 3MOKCHA-
HoiM kneem. OT BeNWUMHBL Hemar-
HUTHOTO 3030PQ 30BUCUT BENUYM-
HQ MHAYKTMBHOCTM apoccens (npu
MOCTOSIHHOM KOJIMYECTBE BUTKOB).

OcHoBHble napameTpbl nosucropa ¢pupmsl Vishay Cera-Mite Tuna 307C1260
HomuHanbHoe conpotUBAEHME MPU F25°C ..ovvoovierreiiiis i 850 Om
MrHosenHoe (MakcumansHo gonycTmoe)

CPEAHEKBAAPATMYECKOE HAMPAXEHHE,

|_|p14 YMEHBLLEHMM 3030PA MHAYK- npunaraemoe K nO3MCTopy NPU 3CKUTAHMUM NTAMIIBL ..oveieiiiiiiiieiieiiie e 520 B

TUBHOCTb BO3PACTAET, MPU YBENU- HOCTOﬂHHoe (MOKCMMGﬂbHO ﬂOﬂyCTMMoe)

YEHMM - yMEHbLIAETCS. YMeHbluaTs  CPEAHEKBAAPATUHECKOE HAMPAXEHKE, .

BEMMUMHY 3030p0 O HE PEKOMeH- MPWIATaemoe K Mo3uCTOpy Mpu HOPMArTbHOM PABOTE JIAMMIBI oo 175 B

[IYETCS), TAK KOK 3TO MPUBOAMT K HO- MOKCMMGJ‘IbeVIM AOMYCTUMbIM TOK NEPEKMIOYEHHS

CHLEHMIO CepreuHmka. Mpu Ha-  (TEPEBOASALINMIA MOSACTOP B BLICOKOOMHOE COCTORMHE] ..vvvvsvsvsvsvsvsnsnsnsnsssnsnsnsnn 190 MA
TIAOMET MOBMCTODA c.vovoervverirreesseeeeessseessssssse s sses st s 7 MM

CBILLEHMM CEPIEYHMKA €r0 OTHOCH-
TENbHOA MATHUTHOS NPOHMLQE-
MOCTb PE3KO YMEHBLUAETCH, YTO
BRIEYET 30 COBOM MPONOPLMOHANL-
HOE YMEHBLIEHME WHIYKTUBHOCTH.
CHWXeHME WMHOYKTUBHOCTH Bbi3bl-
BOET YCKOPEHHbIH POCT TOKA Yepes
[POCCENb, 670 HATPEB W BLIXOA M3 CTPOS. YCKOPEHHO HAPACTaio-
LI TOK Yepe3 APOCCENb TAKXKE BbI3bIBAET YAUPHLIE TOKOBLIE Me-
PErpy3ku CUIOBLIX KIIOYEH, MOBBILEHHHIE OMMYECKME MOTEPHU B
KNIOYOX, MX NEPErPEB M NPEXAEBPEMEHHbIN BLIXOM W3 CTPOS.

O6motka L2 copepxut 180 Butkos nposoga 119B-2 10,31 mm.
MexcnoitHas usonauus - nakotkamb, Hamotka - BuTOK K BMTKY.

Iuopnbiit moct VD1 - umnopthein RS207, nonyctumslit npamort
10K 2 A, obpatHoe Hanpsxerre 1000 B. MoxHo 3ameHuTs yeTbipy-
MA IMOfIAMM C COOTBETCTBYIOLMMM MOPOMETPAMM.

TMbpuanyio mukpocxemy IR5THD420 moxHo 3ameHuTs
IR53HD420, IR5TH420, IR53H420. Mpu ncnonssosanmm IR5THA20,
IR53H420 HyXHO y4ecTb, 4TO y 3TUX MMKPOCXEM OTCYTCTBYET
BCTPOEHHbIM ByTCTPEnNHbI AMoa (Mexay seiBogamu 1 1 6), nosto-
My €ro Criesyet yCTaHOBHTb. MCnosbayemblit npu 3TOM AMOA fon-
xeH bbb knacca ultra-fast, To ectb ceepxBricTpbii (0bpaTHoe Ha-
npsixerve 400 B, ponyctumelit npsmoit noctoanHbii Tok 1 A, Bpe-
ms obpatHoro socctanosnenna 35 wc). Mopoiayt 11DF4,
BYV26B/C/D, HER156/157, HER105-108, HER205-208, SF18,
SF28, SF106-109. [lnon pomxeH pacnonaratsca KAk MOXHO G-
xe K mukpocxeme. R3, C5, C6 - SMD-anemeHTsl ans noBepxHOCT-
Horo moHTaxa (koHaexcatop Cé Ha Hanpsxerne 60 B). Konaen-
caropsl C1, C2, C7 tuna K73-17 Ha Hanpaxerve 400 wnm 630 B;
C3 - anextponutnueckuit (nga no 10 MkD), MMNOPTHBIA HA HOMM-
HanbHoe Hanpsxeue He meHee 350 B; C4 - anektponutuyeckmit
Ha Hanpaxerue 25 B; C8 - nonmnponuneroswiit K78-2 Ha Hanps-
xerve 1000 B. Bapucrop RUT dupmer EPCOS tuna S14K275,
S20K275 samermm TVR (FNR) 14 431, TVR (FNR) 20 431 wnm ote-
yectsenHbim CH2-10-430B. Peaucrop R1 - nposonouHsiit conpo-
tmenenmem 2,2... 4,7 Om Ha mowrHocTs 2 Br. Ero moxHo 3amenuTs
TEPMOPE3NCTOPOM (TEPMUCTOPOM] C OTPULATENbHBIM TEMNEPa-
TypHbiM ko3pdrupenTom (NTC - Negative Temperature Coefficient)
tana SCK 105 (10 Om, 5 A) unu dupmsr EPCOS B57234 S10-M,
B57364 S100-M. RK2 - tepmuctop PTC ¢ nonoxurensHbimM Tem-
nepatypHbiM ko3dduumeHTom (nosuctop). Paspabotunkm pekomen-
nyioT ucnonb3osath noauctop dupmel Vishay Cera-Mite Tvna
307C1260.

Ecnm JIIOMMHECLIEHTHYIO NAMNYy NPennonaraeTca MCnonb3oBATH B

BosmoxHas 3ameHa....

..AMnynbcHble nosuctopsl dupmsl EPCOS
(uncno umMknoB nepeknioyeHms
50000-100000)

mnos B59339-A1801-P20, B59339-A1501-P20,
B59320-J120-A20, B59339-A1321-P20.

PEXMAME HEYACTOTO BKITIOYEHHS-BLIKIIOYEHMS, TO MO3UCTOP MOXHO
UCKMIOYUTD.

Bannact cobpaH Ha NeYaTHOM NnaTe 13 GONLIMPOBAHHOTO CTeX-
NOTEKCTONMTA M NOMELLIEH B QMIOMUHUEBBIM SKPAHUPYIOLLIMM KOXYX.
[MeyaTHas NNATA 1 PACTIONOXEHME NEMEHTOB NOKA3AHH HO PUC.S.
Eile opmH BAPMAHT MMHMATIOPHOTO 3NEKTPOHHOMO BANNACTA, Bbi-
nonHeHHoro Ha mbpuaroi mrkpocxeme IR5STHDA20, nokasaH Ha
puc.4. CxeMa NOCTPOEHA MO MOMYMOCTOBOMY MPUHLMY.

OHa 1MeeT JONONHUTENbHBIE BO3MOXHOCTH:

YCTAHOBKY BPEMEHM NPOrpeBa HAKAbHbLIX INEKTPOAOB NTAMIbI;

HOMMYME 30LMTHOTO Pexmma paboTsl 3eKTPoHHOro Gannacta
NPy NeperopaHni HaKAsbHbIX 3NEKTPOLOB M OTCYTCTBUM NAMMbI.

Cxema ABYXCTYNEHYQTOrO MPOTPEBA HAKANbHbIX MIEKTPOLOB 06PA30-
BakHa snementomu R3, R4, R5, C5, C7, VD2-VD4, VT1, VT2. Bpema npo-
rpesa sanaetca snementamn R3, C5, VD2, VD3, Pabotaer cxema ce-
fytolym 06pasom. B HauansHbii momeHT Tparauctops! VT1, VT2 sakpsi-
Thi - 4ACTOTA PABOTH APAHBEPA M MPOTPEBA OMPEAENAETCA HNEMEHTC-
mn R6, C6, C7, Cypy. 970 4aCTOTA BbiLie PE3OHAHCHOM - HAMPAXEHMe

HQ NIGMMNE HEOCTATONHO A ee 3axuranms. [1o Mepe 30pana KoHaeH-
caropa C5 Hanpsxerme Ha Hem BospactaeT. OTKPLIBOETCA NepBbIi No-
POTOBbIN 3n1EMEHT - cTaBUMTPOH VD3, 410 NPMBOAMT K OTKPBITUIO KIllo-
yesoro anementa - VT1. Mocrne storo yacrora apaiieepa onpenenset-
¢ anementamu R6, C6, C7. Mpouecc nporpesa snekTponos npogos-
xaetca. lanee ¢ poctom Hanpsxerua Ha C5 oTKPIBOETCA BTOPOW No-
POTOBbIN 3n1EMEHT - CTOBUAMTPOH VD2, 4TO NPMBOAMT K OTKPLITIO KO-
4eBoro anementa - V12, Yactora apaieepa ymeHbLIGETCs (onpenensieTcs
snemerHTamn R6, Cé) W CTAHOBMTCA POBHOM PE3OHAHCHON YaCTOTE.
[MpoLecc Nporpesa ANEKTPOLOB 30KAHYMBOETCA, MHIYKTVBHBI PESOHAHC-
Hblf BLIGPOC HOMPAXEHNS 3XATAET NIOMNY.

Tpanaucrops VT1, VT2 - 310

N-kaHanbHbie MOSFET B kopnyce SOT-23 ¢ nopametpamu:

MOKCUMORBHBIA TOK CTOKA (Ip).cevevervvceeericvecscccveesin 1,2A

MMnynbCHbiIA MAKCHMANbHBIA TOK CTOKA (Ippg) ovvvvevvvee 74 A
MakcumansHoe Hanpsxerne “cTok-uctok” (Vpg)
MakcumansHasi paccensaemas MOLHOCTb (Pp)..

ConpoTueneHue B OTKPLITOM COCTORHMM

107 mm

EL1 18 BT

RK2

0.01mK

-

30 Mm

electrik@sea.com.ua
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SJIEKTPOANNAPATYPA
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mentel C10, VD5, VD6 obpasyior caoe-
0bpasHyio uenb noanutku apaisepa. Pe-
auctop R2 nogbupaiot Takum obpasom,
4YTO NMPW YCTOHOBAEHHOM W WCNPABHOW
NIOMME COBMECTHO CO CXEMOM MOAMUTKM
0BpA3yeTCs NOCTATOYHbIM TOK [ANiA HOP-
MansHo# paboTsl gparsepa. Ho npy o6b-
PbIBE NEKTPOAOB UM OTCYTCTBMM NIAMMbI
MPOLECC NOANUTKM HAPYLIAETCS, HAMpS-
XEHME HO MUTAIOLLEM BbBOaE | namaer,
IR5THD420 nepexoamT B 30WMTHbINM pe-
XnM PABOTHI, XOPOKTEPH3YIOLMIACS NepH-
0MYECKOM BROKUPOBKOH CXeMbl YNpaBre-
HMSl CUNIOBBIMM KITIOHQMM.

Ipoccens 3nextponHoro 6annacra L2
BbinonHeH Ha LL-o0bpasHom markmTonpo-
sope 13 deppura M2000HM. Tunopas-
mep cepaednnka W5%5 ¢ 3asopom
0=0,4 mm. Ob6motka L2 - 205 Butkos

3aWUTHLI pexum paBoThl 3NEKTPOHHOTO BANACTA NPX NEPErOPAHUM HOKAbHBIX ek-
TPOMOB W OTCYTCTBMM NAMMBI PEANM30BAH HA ocobom cnocobe nutanua IRSTHD420. Sne-
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npoeoga [13B-2 00,31 mm. MexcnoiHas usonauns - NaKOTKOHb.
Hamotka - BUTOK K BHTKY.

Ocumnnorpamma 30LLMTHOTO pexuma paboTel NOKA3aHA Ha
PUC.5 - HAMPSXXEHUE HA BLIXOAE MOMYMOCTOBOTO KIHOYA MM OTKIIHO-
YEHHOM (HeMCnpaBHOM) namne.

Ocumnnorpammbl HANPSKEHHS HO 3NEKTPOAAX 1 NIAMNE BO BPE-
MSi POTPEBA, 3AXMIAHMS M CBEYEHMS: OCLMNNOTPAMMA HAMpPsiXe-
HMS HQ KOTOAE MIOMUHECLEHTHOM NIaMMbI MOKA3AHA HA PUE.6; oc-
UMITIOTPOMMA TOKO YEPEe3 KATOA NaMMbl - PUC.7; OCUMANOrpaMMA
HOMPAXEHUA HA NIOMNE - PUC.8; OCUMINOTPAMMA TOKG NIOMMbI -
puc.9.

JlaHHbIR 3nEKTPOHHBI BANNACT PACCYUTAH Ha PABOTY C KOMMAKT-
HOM NIOMMHECLIEHTHOM Namnoi Ha motHocts 13 Br, tok 0,165 A,
C COMPOTMBIEHUEM HOKASBHBIX 3NEKTPOAOB B XOMOAHOM COCTOSIHMM
4 Om.

Ha puc.10 nokasoH BOPUOHT MMHWOTIOPHOTO 3MEKTPOHHOMO
6annacra Ha mukpocxeme IRSTHD420 ¢ ogHocTyneHyaTsim yacToT-
HbIM MPOTPEBOM 3MIEKTPOLOB U C OBLIYHON CXEMON MUTAHMA.

Tpanaucrop VT1 na BS170 - 310

N-kaHanbHbIi TpaH3ucrop B kopnyce T0-92 c napamer-
PaMM:

MakeumansHsiit Tok cToka (Ip) ..

MakcumansHoe Hanpsxenne “cTok-uctok” (Vpg)
MakcumansHast paccensaemas MOLLHOCTS (Pp)
Conpotuenerne B OTKPLITOM COCTORHMM Rpyg

Moxno 3amennts K501, BSS89, BST76, VN2401 uan niobbi-

MM ADYTUMM CO CXOXMMM NAPOAMETPOMM.

MeyaTHas NNATQ W PACNONOXEHME NEMEHTOB MOKA3AHH HA
puc.11.

CXEMOTEXHMYECKME PELUEHMS, MCMIONb3OBAHHBIE B SNEKTPOHHbIX
6annacrox Ha IR5THD420, npumeHnmsl 1 K 3nekTpOHHLIM Banna-
cram Ha IR215x.

Brumanme! Korcrpykumm ransBaHmyeckn cI3aHs! ¢ 3nektpu-
4eCKO# CeTbiO. [TOTEHLMATBHO ONACHSI ANIS XM3HM N3-30 BOIMOX-
HOTO MOPaXeHus InekTpuyeckum Tokom. [Tostomy npu nsrotosne-
HIW, MPOBEDKE, HANIAXMBAHMM M SKCIUTYQTAUMM CIIEAYET MOMHATH O
CTPOroM COBMIOAEHIM MEP NEKTPOBE30NACHOCTA,

KOHCprKL{MM JOJDKHbI 6blTb BbIMOJIHEHbI TAK, ’~ITO6b/ UCKIIOYNTB CI1y-
YAHHOE KOCQHHE OTOEHHBIX BLIBOJOB MPOBOJHMKOB MM NETANEH.
lposepss paboTy KOHCTPYKUMA, HE CleayeT KacaTbCa PYKamu Hut-
KaKuxX ee JETQNIed v Lenes, Q 30MeHsIembie JETaM nepenamnsaTh
TONLKO MY MOTHOM OTKITKOYEHUM OT SIEKTOMHECKOH CETH (BbiHYTON
13 DO3ETKM CETEBOH BMIIKE).

Jlureparypa

1. hito.//www.irf. com

2. http.//www.irf.com/technical-info/designto/irplcfl 1. pdf

3. Cemeros b. Cunosas snextporuka ang mobutenes » npopec-
cnoHanos. - M.: Conon-P, 2001.

4. Xoycranes [l SnextponHsie 6aniacTsi Ans MOMAHECUEHTHBIX
namn. - M.: Cxemorexnmka, 2001. - No2. - C.35.

E-mail: electrik@sea.com.ua

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

Jnekrpuk Neiil/2004



KOHCTPYNPOBAHWE W PEMOHT

YCTPOHCTBO NPOrpAMMHOE “YHHKYM"

(Okoruanme 1-i wactm. Havano ecm. 8 3 9, 10/2004)

[Mo3TOMy OKQ30MOCh BO3MOXHBIM YMPOCTUTE CXEMY MUTOHMS
mukpocxemsl KP1016BM1 npu pabote Ha apyrve uHankaropsi,
kpome BJIM (caeToanonHsle 1 xuakokpuctanmmyeckue), 4o o0gHo-
nonapHoro +12 B, obbeamnHms suisomsl 11 v 1 1 npumenns He-
CKOMbKO IOPOTOe, HO YAOBHOE M HOBEXHOE MPAMOE PE3EPBHOE
nuTaHue OT 12-8ONbTOBOM NMTHeBOH Batapeu. 3a cyeT 3Toro on-
POBAGHO MPUMEHEHME CPOBHUTENBHO MONOEMKMX M HE OYEHb
noporx nutvesix anemertos cepun CR20 (CR2032), cobparHbix
B camonenshyio kaccety (puc.4d). Tok notpebnenmna KP1016BU1
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C OTKIIOYEHHOM MHAMKALMEH He npesbiaeT 6 MA, 1 pe3epsa xBaTa-

€T MUHUMYM HQ 2 CYTOK.

[Mpu pe3epPBUPOBAHMM MUTAHMS IS COXPAHEHMS XOAA YACOB W AAH-
HbIX B MOMSTM CYLIECTBEHHbIM SIBNSeTCA TO, 4T mTnesbie XUT umetot
MPOKTUYECKU MNOCKYIO KPUBYIO PA3PSAA, TO ECTb CHUXEHWUE HAMPSXE-
HMA HO BATOPEE OYeHb HE3HAYMTENLHOE M BHYTPEHHEE CONPOTMBIE-
HME OYEHb HM3KOE, O 3HQYMT, OHW MOTYT OTAATb BbICOKMA MMMTYSIbCHbIA

TOK 6€3 NPOBANA HANPAKEHMS HUXE KPUTUYECKOTO.

B “Curnane-201" pesepsHoit “KpoHbl” xeatano makcumym Ha 1y
npu cpenHem Toke notpebnenns 20 mA (vepes npeobpasosarens KIM[

ero He npesbiwan 30%).

OuaHako npumererne pesepsrposaHHoro nutuesoro XMT umeer ele
oMH HioaHC: Hanpsxenue “ceexero” anementa CR2032 moxer mo-

E-mail: electrik@sea.com.ua

FO.[1. Capaxa. r. Mupropoa, [lonTasckas o61.

xomutb 10 3,3 B, a yethipex - go 13,2 B. MNopeHue HanpsaxeHus
Ha anonax passasku VD1, VD2 (puc.3) Tpebyet TouHOM ycTaHoB-
KM M CTABUIM3AUMK HAMPAXEHNS MUTOHUS HE MEHEE YKA3aHHO-
ro srHauennsa (13,2 B), Ho u He Gonee makeumansHoro ga KMOTT-
cxem (15 B), uto pocturaetcs nonbopom anopa VD3 no perynu-
pyloLemy suisogy 2 ctabunusatopa Hanpsxenns DAT, sknioven-
HOrO CTABUCTOPOM.

[Py Pe3EPBHOM SMEKTPONUTAHMM BO BPEMA OTCYTCTBMS HONPS-
xenus B nutaiowen cetn 220 B Hukakoro ynpasnexus cunossi-
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KOHCTPYVIPOBAHWE VI PEMOHT
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MM HQrPY3KaMK He ByIeT - OTKPLIBATH TUPMCTOPLI M BLIXOMHBIE TPAH- 73 & 312 51? 1I7 1F 7]5 f?’ 79 21 oo
3MCTOPBI M MUTATH CXEMbI, C HAMM CBA3QHHBIE (newmdparop, uenon- I
HUTENbHbIA PErUCTP), BECCMBICTIEHHO, TOK KK 3TO HEONPABAAHHLIA PAC-
XOf, SHEPIUA.

OnTnyeckos MHIMKaUMS (CBETOAMOAHBIN AUCINEN) BECbMA “NPOXOp-
NMBQ" - HYXHO OTKMIOYATH €€ HA BPEMS PE3ePBUPOBAHMA. AKyCTHYE-
kit curHan - uanyuatens ZQ2 Toxe FBNAETCA MOLHOM UMMYIbCHOM
Harpy3Ko#. Ero Takxe XenatensHo npu pesepsupoBaHMK OTKITIOUMTS.
Ocraetcs Tonsko TaMMep-KOHTponnep, KOTopuit BydeT nposonxars
BBIMOMHATL BHYTPEHHME MPOLEAYPH (CYMTATL BPEMS, NPOCMATPHMBATL
MPOrPAMMBI, CPOBHMBATL MX C TEKYLLMM BPEMEHEM, COXPOHATL BCE APY-
TMe YCTOHOBKM M T.M.) HO BPEMsl OTCYTCTBMA CETEBOTO MUTAHUS.

Ivon VD1 otkniouaeT pesepsHyio 6ATapeto BO BPems HOPMANbHOM
paboThl U BKNIOYOET ee B aBapuitHoi cutyaumu. Iuwog VD2 sknioya-
eT OCHOBHOE nuTaHKe co ctabunmsatopa. DAT npu otcytcteum ce-
TEBOTO HAMPAXEHUA HE MPOCTO U3ONMPYET OCHOBHOM UCTOUHUK OT 06-
PATHOMO HAMPAXEHHS, HO ELIE U3ONMPYET MHAMKATOP, nepexoasl b-
D BLIXOAIHBIX IPAMBEPOB (BCEX YETHIPEX), CXEMY AEWNBPATOPA W Mbe-
sousnyyarens ZQ2.

O6wwym npoBoaOM Ans 3TOH peanuaaum Beibpan “+” (+Vst, +GB1
- 0ObEIMHEHBI), O PO3BA3KA BBIMOMHEHA NO MUHYCAM OCOOLIM NOAKIIO-
yeHrem wiuHel GND - “3emna”, koTopas 9BnaeTcs obLmm npoBoaom
N7 MHOMKATOPQ (6r0 APAMBEPA HM3KOTO YPOBHS), Mbe3oM3NyyaTens
ZQ2, cxemsl mewmopartopa W HakonmrensHoro pernctpa KMOTT,
OCTQMbHbIX APaiBEPOB (PUC.5).

Mo puc.3 B nesom pany BeiBoos (1-14) noka He ynommuHanmce Tonb-
KO 3MEMEHTHI YACTOTO3AAAIOLMX LIENeN BHYTPEHHETO KBAPLEBOTO re-
Hepatopa DD1. 310 cobersenHo keapuessiit pesonatop ZQ1 Ha ua-
crory 32768 Tu v Tpu konperncatopa C1-C3, npudem C1 - noacrpo-
euHbI (Koppekuus xofa 4acos), Ha sbisogax 12 v 13 DD1. | 28 pal. X

Ects ewe nepemsiuka JP1 mexay suisopamu 7 u 8, kotopas ycra- [ puc.7 | SUUIISITNTITIIITITRINTYIS
HOBAWBAETCH, ECAM UCTONb3YETCH TONLKO BHYTPeHHas namat DD1 va
16 nporpamm. [Mpu PACLUMPEHHM NAMSTH 30 CYET NOAKITKOYEHHS BHELL- .

Hero pervctpa nepembiuka JP1 y6upaercs u B obpasosaswwiica BbBORY 2 DD BbiAGeT AsoniHbii koA HOMEPA KAHANO HO
PA3PLIB BHYTPEHHErO PETUCTPA OH W BCTaBASETCA. [lng TaKTMPOBAHMS AewmdpaTop B NoCeaosaTensHom dopmare u s Takre F3
BHELUHEro PerncTpa NaMATH NOHAROBATCA ABe TOKTOBbIE NoCneaosa- C POSPEWEHNEM NO CATHATTY AL (UC BHIBOAC 3).

TENLHOCTY U elle aBe, COOPMUPOBAHHbIE U3 HUx: F1=32768 Ty ¢ Bbi- Bce ynomsryTeie BbIBO/IbI IEBOM HACTH DD1 (seopsi 1-14)
sona 10 v F3=8192 Ty ¢ sbisona 9 DD1. Fue Tpu ssigoaa 4, 5 u 6 - ¥ WECTb BHIBOLOB NPABO/ 4aCTH (BbiBOAB 18-23 - BHIXOZS! pE-
BLIXOb! TAMMEPQ-KOHTPONNepa ¢ matpuusl knasuarypsl (KO, K1 w K2).  TMCTPOB D1-D6) ncnonsayiorcs B gononHuTenbHbix cxemox (e-
Buison 3 DD1 yxe ynoMMHQNCs - 3TO BbIXOA 3BYKOBOTO CArHANQ, s WMPPATOPO KNABUATYPE POCLUMPEHUS NOMATH), NOSTOMY
ymeHblueHus nobpotHoctn ZQ?2 sawyHtuposaH peanctopom R1. Mo HA puC.3, 4 1 7 0BO3HAEHB! XNPHEIMM KPYXOUKaMH.
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KOHCTPYNPOBAHWE W PEMOHT

CeetopuopnHbii gucnnent. CreunanismpoBaHHbIA CBETOAN-
onnbit uipukarop (CIM) Gonee kpacus (PA3HOUBETHbIN) M yCTOM-
YMB K YAAPAM MO CPABHEHMIO CO WTaTHbIM BJTW, koTopbift 06bI4-
HO pasbusaetcs npu nageHnn co crona. Ina CIM e Tpebyer-
Sl HONPSXEHMsS HOKQNA U NOBLILLEHHOTO HANPAXEHMA NS 30KM-
FQHMS CErMEHTOB.

Onmcannbit CIM MoxeT MCnonb3oBaTbCs TOMLKO C MUKPOCXe-
moit KP1016BM 1. Ects 0coBEHHOCTM NOAKIONEHHS HEKOTOPbIX Cer-
MEHTOB W PA3PSAIOB MHOTOPA3PAAHOrO WMHaMKaTopa. B nepsyio
04epenb 3T0 OTHOCUTCA K CNELMBUIECKMM AOMOMHUTENbHBIM CHM-
BOJIOM, TAKWM, HOMPUMEP, KOK CHTHQMbI BKIIOYEHHS PEXHMOB U
IHEN Hepenu.

Ivcnneit - CnoXHbIA MHOTOGYHKUMOHANbHBIA MHAKKATOP. B
[IGHHOM Cnyyae, kpome ocHosHoro b-paspsaHoro CIN « Taime-
PY-KOHTpOMNepy, ecTb elwe nuHerka us 10 cBeToanonos MHau-
KOLMM COCTOSIHMA KOHOMOB.

[ng yno6CTBa HOBMIOAEHMS, PEMOHTA (IOCTYNA K CXEME HA fIBYX
MNQTAX) ¥ AOCTYNA K OTCEKY MUTAHMS STOT UCMNEN BHINONHEH NO-
BOPOTHbIM C MPUMEHEHUEM NETKOPA3BEMHOTO LIAPHUPHOTO CO-
eanrenns (puc.1, 2). ucnnei MoXHO YCTAHOBMTL MOA YIOM K ro-
pU30HTaNLHOM nnockoctn ot 22 po 70°.

PacemoTpum koHcTpykumio ocHosHoro CIM. Ha pme.6 noka-
30HO NEYATHAs NAATA AUCTNes, Tie BCe MECTO, KPOME BEPXHMX
10 CBETOAMOMOB M OrPAHUYMTENHLIX PE3UCTOPOB, 3AHUMOET
CION. Bce wectb po3psanoB NPOHYMEPOBAHE OT MAGALIErO K
crapuwemy. Cambiit mnaawmin paspaa (1-14) - paspan eauHnu M-
HYT (NPQBBIF HUXHWIA YrON), BBINOMHEH HQ OCHOBE CTOHAAPTHOTO
CEMMCETMEHTHOTO MHMKATOPA KPACHOTO LBETA M AONONHEH 8-M
cermentom J1 (tpancnapant “TM” - pexum Taimepa, KpacHbIi).
Hanee 2-i paspan - AECHTKM MAHYT, CTAHAAPTHLIA CEMMCErMEHT-
HbIt kpacHbii + J2 (parcnapant ‘TP - nporpammel, 3eneHbii).
3- pa3pAl - eOvHMUBI YACOB, CTOHOOPTHbIA CEMHUCETMEHTHbIN
kpacHsit + J3 (pancnapant “BKN” - xentwii); 4- paspan - pe-
CSTKM YOCOB, CTAHAQPTHbINA CEMUCETMEHTHbIM KpacHsli + J4 (Tpamc-
MOPQAHT, MUTCIOLLMMA C TAKTOM 1 C - ABOETOYME MeXTy Pas3psaa-
M1 2 u 3); 5-1 paspaa - AHK Henenm, HOGOPHOM NO CETMEHTOM:

g5 - noHenensHUK (3eneHsiit caetoamon);

b5 - yetsepr (seneHbiit ceeToamon);

c5 - naTHMua (3enensiit ceeTopmon);

d5 - BockpeceHbe (kpacHsiit ceeToamon);

eb - exenHesHo (xenThii ceeToanon);

f5 - cpena (cunmin ceetopmon);

g5 - cy66ora (6ensiit ceeTommon);

i5 - BTOpHUK (3eneHbiit ceeTopmo).

61 pa3psan, - HOMEP KOMOHb! - CTAHAAPTHbIA CEMUCETMEHTHbIN
3eneHoro ugeta + J6 (crapuwag eaMHuua B Homepe ang nomyde-
Hua MHIMupyembix udp 10-15).

Koxasiit paspan coctouT M3 8 CcermeHToB, CieoBaTensHo, B au-
HOMMYECKOM PEXMME MO 6 Pa3PARaM 5TO MaTpuua 6x8=48 cer-
menToB. CermeHTom Byem CYMTOTL OfIMH MK 1BA NOCTIEAOBATENb-
HO BKMIOYEHHbIX CBETOAMOAHBIX KPUCTANNG, MPOHYMEPOBAHHBIX B
TOM e koopauHatHom ctune ot HLql po HLj6, Hesasucmo ot
TOrO, OTAENbHbIA 3TO CBETOAMOA WM KPUCTAN CBETOAMONA Ha-
XOMUTCA B CEMUCETMEHTHOM cOOpKe.

OnHoMMEHHbIE CErMEHTH 0BbEAMHSIOTCS Yepe3 HaBOopsI pesu-
cropoe Ra*-Rj* Ha apaiteep Huskoro nneda DD2 (puc.3). 3pecs
KQK Pa3 W NOKA3QHbI CHOPKM OIHOUMEHHBIX CETMEHTOB, O HE LM-
dbposbie paspansl. PesuctopHbix cbopok 8 no 6 paspagos B
KOXOOM, TO €CTb KOXAbM CErMEHT B KAXAOM Pa3psge umeert
CBOM TOKOOTPAHWYMTENbHBIA PESMCTOP. DTO NO3BONSET CKOMMO-
Hosatb CIIM 1 Bech aucnneit no-HoBoMmy.

Habopsl pesuctopoes Ra*-Ri* komnaktHo pasmelnaiotca Ha
nnaTe AMcnnes nouTv nocpemHe. B kauectse neyatHol mnatsl
MPUMEHEHA CTAHAOPTHAS “MAKETKA” C METAMM3MPOBAHHBIMM OT-
BEPCTHAMM W U3ONIMPOBAHHBIMU OAHA OT APYTOM MIOLIGAKAMM Ha
obeunx cTopoHax nnatel. Bce ceeTOaMOmb M CEMMCErMEHTHbIE

cbopku, kpome TpaHcnapaxtos “Bkn”, “MP” u “TM”, yctanosne-
Hbl B MAHENbKM (CEMUCErMEHTHBIE - B CTOHAAPTHbIE 1 4-KOHTOKT-
Hble, O OTAENbHbIE CBETOAMOMb! - B 3AMASHHLIE LAHTOBLIE THE3AA
TOXE OT NAHeneK nog MKpocxemsl). [pu 3Tom MMEETCs BOMOX-
HOCTb OMEPATUBHO “PACKPALLMBATL” AMCMNEH, HO CBETOAUORAM
cnepyet ‘noppesats” BbIBOABI MO AnuHe 10 3.4 MM.

Habopsl pesuctopos mMoxHO nogobpats kepamuueckue nna-
CTMHYQTHIE 30BOACKOMO U3TOTOBNEHMS, O MOXHO W3TOTOBMTL CO-
mocTosaTensHO u3 otaensHeix pesuctopos OMIIT-0,125 ¢ nono-
COM M3 NyXEHOM MefHOM donbru.

O ppaiiBepax. Taimep-kontponnep KPT1016BMT paccun-
TaH Ha noakmiodenve BJIV. Hanpsmyio noakmiodenne CIN sme-
CTO HEr0 HEBO3MOXHO HE TOMBKO MO MPUYUHE OrPAHMYEHMS NO
TOKY BbiBOAOB 15-28 (<10 MA), HO 1 NOTOMY, 4TO KpOME YMOLLL-
HEHWA CNefyeT NPOUHBEPTYPOBATL OfIHY M3 TPYNM BbIXOMOB (MHLLb
CEIMEHTHBIE MW PA3PAAHBIE). Yalue BCTPEYaIOTCA BOCTYMHLIE MK-
kpocxembl apaitsepos HuxkHero nneya ¢ OK, Hanpumep, ULN2803,
ULN2804 v gp. [2]. 1 MUKpPOCXEMHbIE IPABEPLI 8-KAHAMBHbIE
(cTonbko xe cermenTos B naHHoM cnyyae). Cneposatensho, 60-
nee PA3yMHO WHBEPTUPOBATL C WX MOMOLLBIO BLIXOAHBIE CMTHO-
nbl ynpasnenus cermeHtamu (puc.3). Mpunstoe pewenme (DD2,
ULN2803A) Breuet 30 coboit He0BXOAMMOCTb MPUMEHEHMS Ce-
MMCETMEHTHBIX MHIMKATOPHBIX CBOpOoK (ans 1-4 1 6-ro paspsanos)
C OOLMM QHOAOM W PA3AENbHBIMA KATOAAMM, TO €CTb TUMOB
ANC324B1 (ans paspsaos 1-4), AJIC32161 (ana 6-ro paspsaa).

Buixoarsie curHansl paspsaos (D1-Dé), suisopsi 18-23, cneayer
YMOLLIHWTh, 7R YErO NPUMEHSIOT & auckpeTHbIx TpaHaucTopos (VT1-
VT6) cpenrein mowrocT, Hanpumep, KT815 ¢ niobbim GykseHHbIM
nHaekcom. 1ng mx komnakTHoro mortaxa soane DD 1w DD2 wnu-
$YIOT NOBEPXHOCTL TPAH3MCTOPOB (OHM YyTh TONLLE, YEM LIAr CeT-
k1 nnathl 2,54 mm 1 yacto “kopobstes”). Ha pue.3 nokasana non-
Has cxema gpaiisepos CIAM, a Ha puMe.7 - nnata TaimMepos u
[POMBEPOB, A€ KPOME OMUCAHHBIX PA3PAMHBIX W CErMEHTHBIX
npaiteepos (DD2, VT1-VT6, R2-R7) CA cMoHTMpOoBGHH elie Tou
mukpocxemsl gpareepos DD3, DD4, DD5, Ha kotopbix cobpa-
Hel ewwe aga 10-kaHansHbix gparisepa (puc.5). Sto apaisep cae-
Topronos HLT-HLT0 uHankaumm coctosHma KaHAnoe (Hakonurens-
HOTO PErMCTPa B Cxeme felwndparopal, COBPaHHLI B OCHOBHOM
Ha DD3 u yactuuno Ha DD4, u gparisep BbIXOAHON AMHMM (k-
6ens), cobpanHbiit 8 ocHosHom Ha DD5 u wactuno Ha DD4 (4
3MIEMEHTA - peseps).

BbixopHas nuHua (kabens) 30KQHYMBOETCS CTAHAQPTHHIM (B
cranaapte “Yrukym’) passemom (Bunkoi) X2, npeaHasHaueHHbIM
N1 NOAKNIOYEHNS MCMONHUTENBHOTO ycTpoiicTaa. Kpome Toro, B
nnate TaMMEPa W AparBepoe (puc.7) CMOHTUPOBAH CTaBUIM3-
Top Hanpsxenns DAT (pacnonoxen Ha DD5) u Bce octansHbie
snemeHTh cxembl puc.3. Mbesouanyyatens ZQ2 npukneeH Ha
mukpocxeme Tamepa KP1016BM1. Ha nnate Taimepa v gpaii-
BEPOB (pMC.7), KOK M HQ NNaTe MHAMKATOPA (PHC.6), CMOHTMPO-
BOHbI LUAPHMPSI 7151 COUNEHEHMS STUX ABYX MIIAT MOCPEACTBOM BUH-
TOB 1 nnarok w3 natyrm (puc.2). Laphupsl BeinonHens Ha oc-
Hoee kopnycoe TO-225 ot TpanHauctopos, Hanpumep, KT814-817.
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KOHCTPYNPOBAHWE W PEMOHT

0 pezynAmope gnA 3nexmpogpent U ke MonbKO...

Al 3viziok, 1. flyuk

MHorme anexTpoapeny, 0coO6eHHO CTapbix
BbIMYCKOB, HE WMEIOT PErynsTopa YaCTOThl
spawenns (PYB), uto ssnserca He Tomsko
HEYROOCTBOM B KCIYATAUMM SEKTDOMHCT-
DYMEHTQ, HO ¥ MPUBOANT K TDABMATH3MY.
PYB moxHo cobpars no HeCIOXHON cxeme
4 CHOBAUTS MM CTOPEHBKYIO Aperib. A eCT Bbi-
wen n3 ctpos PYB (wratkeii] y Hosos ape-
M, TO B3OMEH AEPEKTHOrO (XOTd 6bi BpEMEH-
HOJ MOXHO ncronb308aTs camonensHsisi PYB.
O6 >1OM novigeT peyb B JAHHOW CTATHE.

CoBpemeHHbIN Py4HON 3NEKTPOUHCTPYMEHT
cHabxatot PYB. Oprako, kak nokasbiBaeT
MPAKTAKQ SKCINYATALMM TAKMX MHCTPYMEHTOB,
wratHeie PYB noBonbHO 4aCTO BLIXOAAT U3
ctpost. MNpuumn Bbixona w3 ctpost PYB nmeert-
Sl HECKOTIBKO.

Bo-nepsbix, M3MEHEHMA CETEBOTO HaMpPsXe-
HMSl YQCTOT BbIXOAAT 30 PAHMLE KAKWX-TO
Pa3yMHbIX Npeaencs. Yem aansue ot obna-
CTHOTO LEHTPA NpeacTout pabota ¢ snekT-
POMHCTPYMEHTOM, TEM LUMPE AMANC3OH U3Me-
HEHWS CETEBOrO HaMpsxeHus. HulHue uame-
Henue 8 npegenax 170..250 B mHorve yxe
HE CYMTIOT XyALIMM BOPHaHTOM. Ho BhicTpee
BbIBOMIAT W3 CTPOS TEXHWKY BCMNIECKH CETEBO-
ro Hanpsbxenus, npessiwaiowmre 300 B.
VIMEHHO M3-30 HUX YQLLE BCETO M BLIXORST U3
cTpos wratHeie PYB.

Bo-sTopbix, manorabaputHeie PYB, koto-
PbIMU CHOBXEHBI KONNEKTOPHbIE [BMrATENM
3NEKTPOUHCTPYMEHTA, HE TAK HOMEXHbI, KaK
xotenock 6bl. K npumepy, HopeXHOCTb camo-
fensHoro PYB Ha aMckpeTHbix anemeHTax He
CTOfb 3UBMCHT OT BCrIIIECKOB CETEBOTO HAMPSH-
XEHWs1, OCOBEHHO MPH UCMIONb3OBAHMM KOH-
[MUMOHHBIX (MPOBEPEHHBIX) KOMMOHEHTOB.
BaxHee Bcero, 4ToBb KOMMYTUPYIOLLMI CHo-
BOW NEMEHT (CUMMCTOP WK TUPKUCTOP) Mmen

HOANEXALLMIA 30NAC MO HAMPAXEHHIO.

B-tpeTbux, yyactunmch cayyam komnnek-
TOLMM SNEKTPOUHCTPYMEHTOB 30BOLAMM-M3IO-
TOBUTENSIMM MEHEE MOLLIHBIMA SK3EMMNAPAMM
PYB. K npumepy, anextpogpens 1035 3-2 Y2
mowroctsio 600 Br ykomnnekrosaxa PHB ot
apenn M3-10363 mowroctsio 350 Br. Mo-
CIE HENPOAOIMKUTENBHOMN SKCMTYaTALMM (KaK
ele Bnagerbly NOBE3ET, MOXET W Yepes Mu-
HYTY HOrPY3KW HO NOAHOMN MOLLHOCTH) WTaT-
Hbiit PYB BbixOmMT M3 CTpOS.

B-ueTBepTbiX, HOpYLWEHWE NPABKN 3KCTNY-
arauuu anektponHcTpymenTa. Pabota B xa-
py TpebyeT nepepbiBoB B 3kcnnyataumu. [le-
PErpeB MPMBOINT He TOMbKO k aedekty PYB,
HO M K HEMCNPABHOCTM IBUTATENS W PEMIYKTO-
pa.
Y MHCTPYMEHTA BLINYCKA MPOLUTLIX NET BO-
oblwe He NpesycMOTPEHO MCMOMb3OBAHME
PYB, 1o ectb meuratens scerna paboTaeT Ha
nonHoi mowHoct. Crapsie apeny oyeHb
HOEXHbI, NOSTOMY €CTb CMBICT CHOBAMTL MX
PYB, Tem cambim npomme cpok CiyxObl 1
obesonacue cebs OT TPABM.

Cambiit IPOCTOM CNOCOB YMEHBLIEHMS YMC-
na obopotos - ucnonssosanve JIATPa man
noboro aBTOTPAHCGOPMATOPA, CNOCOBHOTO
obecneumnts Tpebyemyio MOLLHOCTL B HArPY3-
ke (npenv). YooBHO MCnonb3oBATL ApEnt OT
TpaHcdopmatopa 6e3onacHoCTH (kosdduum-
eHT TpaHcdopmaunm 1:1). Tak dakTmuecku
MOXHO WCKIIOUUTL BEPOATHOCTb MOPAXEHMS
3MIEKTPHUYECKMM TOKOM. 4TOBbI He NoTepsTs B
MOLLHOCTH [pPENu, XenaTenbHo MCnomb3o-
BATb TPAHCHOPMATOP C BOMHBIM 3ANACOM
MOLWHOCTH. MHaye npu BKNIOYEHMA apenu
HECKONbKO CHUXOETCS HAMPSXEHME BTOPUY-
HoM 06MOTKH TpaHcdopmaTopa (ocobenHo
npu mowHocTn apenu 600 Br). Xopowit pe-

3yNbTAT NOMYYQETCA MPH KCMTYATALMK Nepe-
motanroro TC-270 (HaMOTOYHbIE NAHHbIE
npvsenersl 8 [4]). Bce BTopuuHbie 06MOTKM
CMATHIBAIOT WM HAMATHIBAIOT HOBbIE NMPOBO-
nom 00,9..1 mm. Ha xaxnoit karywke TC-
270 pasmewator no 300 sutkoB (B cymme
600 BuTKOB). B 5TOM BApUMAHTE BO BTOPHUHOM
0BMOTKE MOXHO COENATb AEeCSTOK OTBOZOB
NS YNPOBAEHMA MOLLHOCTbIO. TpaHcdopma-
TOop 6€30NACHOCTH 0COBEHHO HEOOXOmMM
npu pabote B Chipbix NOMeLLeHuax (rapa-
XQX, Capasx, NoaBanax).

O6esonacuts apenb OT HEMCMPABHOCTH
No NPUYMHE YBEITIMYEHUA HANPAXEHNA B dne-
KTPOCETH MOXHO TAKXE HECNOXHBIM CNOCO-
60om, nposepeHHbiM Ha npaktuke [1, 2]. Cyts
€ro 30KNIOYAETCH B NAPAINENLHOM BKITIOYE-
HUW HOBEXHbIX CETEBBIX HEPPOPE3OHAHCHBIX
crabunusatopos. Tak pewaetcs npobnema
MQNOM MOLLHOCTM TOKMX CTOGMAM3ATOPOB.
[Mpuobpectu B Howe Bpems GabpruHbIf (cu-
MMCTOPHBIH) CETEBOM CTABUAN3ATOP MO LEHE
XOPOLUErO KOMMLIOTEPA GOMBLUMHCTBY M3 HAC
HEOCTYMHO.

PaccMOTPMM MPAKTHYECKYIO KOHCTPYKUMIO
PYB, cxema koToporo nokasaxa Ha pue. 1.
OcHosa cxembl B3sTa M3 [3], Tak kak cama
CXeMQ Ha MPAKTHKE OKA3aNach HepaboTocno-
cobHoi. [Npobnembl 3aKTIOHAIOTCA B HOMUHA-
NOX 3MIEMEHTOB CXeMbl W Mx pasbpoce. Yro-
Bbl “OXMBUTL” 3Ty CXEMY, HEOBXOIMMO CHO-
yana 3amennTs crabummtpon VD5 Tuna
KC156A crabunutporom na 1814[ (o
€CTb HWM3KOBOJbTHbIA 30MEHUTL BLICOKOBOMbT-
HbiM). Yauwe Bcero (Ho He Bcerna) cxema
“oxusaet”, Ho HecTabunbHa B pabore. YTo-
661 PYB ycroitumeo pabotan Ha mobbix 0bo-
POTAX M NPW PA3HOM HArpy3Ke HA Basy, HYX-
HO B HECKOMBKO a3 (I) yeennuuTs HekoTopbie
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HOMWHanb pesucTopos. OBnerynts M yCKOpUTh HANAXMBAHKE
CXeMbl MO3BONAET 3aMEHA pe3ncTopos R5 u Ré noactpoeuHsimu.
C yKa3aHHbIMM HO prC.] HOMUHONOMM PE3UCTOPOB Cxema pabo-
TAET BCEra, HE3ABMCUMO OT Pa3bpOCa NAPAMETPOB KOMMAEKTY-
IOLLIVX.

B cxemy puc.] mononnutensHo seeneHsl gsa TymGnepa SAT u
SA2. Tepsbiit 13 HWAX NPEAHA3HAYEH s ONEPATMBHOMO OTKIIOYE-
Hua camoro PYB, BTOpOM - ang BbIKIIOYEHUS PEXMMa CTABUNM3C-
umm obopotos. Tymbrnep SA1 nossonser pabotats ¢ apensio
npu HeucnpasHoctn PYB, SA2 - korna crabunusaups obopotos
MewaeT paboTe (HanpUMEpP, NPV HOMOTKE KATYLLEK MHAYKTUBHO-
cv). [ng nosbiwenus crabunbHocTv paboTsl cummctopa VST B cxe-
My BeeneH konpercatop C4 (B opuruHane ero Her).

[Mpenmyectsom aanHoro PYB sBngetcs 1o, 4TO OH BbINONHEH
[BYXMOMOCHHKOM (B PO3PLIB LENW MATAHNS SNEKTPOUHCTPYMEHTA),
MOSTOMY €ro Nerko NOAKIIOUUTL WU OTKIIOUMTS. [Tpu 30MbIKaHUK pe-
ancropoe R? 1 R10 PYB npespawwaetcs B 0bbiuHbi perynatop 663
cTabunmsaunmn 0bopoTo., TAK KAK 3T PE3MCTOPH ABNAIOTCA AAT-
YMKOM OBPATHOM CBA3M. Pexum C 0BPATHON CBAIBLIO HEMPUMEHMM
Mpu HOMOTKE KaTylek ToHkum smansnposogom (0,07...0,1 mm).

deranu. Pesncrops R2 1 R3 moryt 6uits nioboro tna (pery-
NMPOBOYHAA XAPAKTEPUCTUKA A), HO MydLLIE MCMONb30BATH NOBbI-
LWEHHOM HOAEXHOCTH, Beflb KPYTUTb UX MPUXOAMTCA YacTo. ABTOp
ucnonssosan [1M12-12, MMB-2A, MMB-3. Pesuctopsl RT 1 R8 -
na MJTT-2, R7 - MJTT-0,125. Peauctopsl R?, R10 moryt 6bitb nito-
BOro TMNA M UCMONHEHHS, BAXHO, YTOBb OHM BbIIEPXMBAIM PE-
XUM MOKCUMOSIBHOM MOLLIHOCTH 3niekTpomnHCTpymenTa: P=I2R, roe
| - MakcumanbHbIR TOK, noTpebnsemsiit apensio, a R - conpotus-
nenme napannensHort napsl R?, R10. CrabunbHocTs ux conpoTms-
NeHna rapaHTupyeT 1 crabunbHocTb uucna obopotos PYB. Astop
ucnonssosan kak M13B-7,5 (2 wr. no 9,1 Om ans gpenu mowwHo-
croio 350 Br), tak u C5-35, C5-36, C5-37 n ap. Xopowo cebs
30PEKOMEHIOBAM M COMOAENbHLIE PE3UCTOPI, U3TOTOBNEHHBIE 13
KYCKOB HUXPOMOBOTO MPOBOAU, HOMOTAHHBIE HO HETOAHOM Pesu-
crope [12B.

[Mpu 3KcnnyaTaumu apeny yaobHo, KOTAA B CXeme yCTaHOBNe-
Hbl 1BQ nepementbix peanctopa R2 (1,5 kOm) n R3 (6,8 kOwm). He-
n3secTHbI Gpabpuursim PYB pexm crabunmsaunn obopotos To-
WT B cebe CKPBITHIE BO3MOXHOCTH €0 MPUMEHEHMS (HONPUMEP, TOY-
HOS YCTAHOBKG Tpebyemoro uucna obopoTos HA Bany Asuratens
MY YBENMYEHUU MEXAHUYECKOM HATPY3KH).

[naTa (PUE.2) PACCUMTAHA HO YCTAHOBKY NOACTPOEYHBIX PE3UCTO-
pos Tina Cl13-16 wm CM3-27a, 6, konpercaropos na MBM (C1,
C3), K50-16 (C2), K73-17 na Hanpsxenue 63 B (C4).

Hnonsl VD1-VD4, VD6 MOXHO 30MEHUT APYTMMM BbINPAMUTENbHI-
mu, Hanpumep KO105 (c nio6uim GykserHbim uHaekcom), K102,
K[104 (c o6patheim Hanpsxenmem 6onee 100 B). Xopowo nopxopat
umnoptHsie manorabapuhbie TN4004-1N4007.

B nannoit cxeme tpanauctop KT117 ceoum BunongpHbiM BapuaH-
Tom (KT315+KT361, KT3102+KT3107) He 3ameHsncs, nosTomy pexo-
MEHIQUMHA B 3TOM NAHE ABTOP HE AAET. Y MHOMMX BO3HWKANM BOMPO-
bl u3-30 HesepHoi uokonesku KT117, kotopas npuseaeHa B cxemax
tenesusopa 3-4YCLT, nostomy Ha puc.] npuBeaeHa NpasunbHas LO-
koneska. TpaHsuctop VT2 MOXHO 3aMeHUTb NoGbIM BUNONSPHBIM
CTPYKTYpBI N-p-n kpemHuessim ¢ Uka.make>15 B u hy1>50.

VIMMynbCHBI TPAHCHOPMATOP HAMOTAH HA GEPPUTOBOM KOMbLE
M2000HM1 tunopasmepa K20x10x5. HamaTeiBaTs €ro ABOMHbIM
MPOBOAOM CTOMT TOMBKO B TOM CITy4Qe, €CNM UCTOMNb3YETCA MPOBOA C
nBoiHoM usonaument, Hanpumep, MINLO 00,25...0,3 mm. Ina obbiy-
Horo amansnposoaa (M3J1, M3B u ap.) nydwe, ecim obmoTkn xopo-
IO M30MMPOBAHBI Mexay coboi. CHaYana HaMATLIBAKOT OHY OBMOT-
KY, 30TeM NPOKNOLLIBAIOT HECKOMBKO CIIOEB SIKOTKAHM, M TONBKO TOT-
na - sTopyio 0bmotky. Obe obmotkn copepxar no 100 sutkos. O pac-
yeTe TOPOMAATLHBIX KATYLIEK HO GEPPUTOBLIX CEPAEYHMKOX PACCKA-
3ako 8 [5].

HanaxueaHue. HecmoTps HO HanMumMe HECKOMBKMX MOACTPOEY-
HbIX 3neMenToB, npobnem npu Hanaake He Guisaer. Chadana nepe-
BoaaT Tymbnep SA2 B 3amKkHyTOE nonoxenue. [Buxkn NOACTPOEYHbIX
pesnctopos RS v R6 ycranoenmeaioT B cpearee nonoxenue. [emx-
Ku nepemeHHbix peanctopos R2 v R3 ycrawaenmeaioT 8 nonoxerue,
COOTBETCTBYIOLLEE MMHMMONIBHOMY COMPOTUBIIEHMIO. YMEHbLIOS CO-
MPOTUBIEHHE MOACTPOEYHOTO pesncTopa R4, LoBMBAIOTCA YCTONUMBOM
pabotsl PYB. B Hexotopom nonoxennn msuxka R4 Hactynaet cpuis
pabotsl 3aaaiouiero reHepatopa u PYB, nostomy aemxok BosspaLla-
10T HEMHOTO HA308, YTOBLI MMETb 3anac ycToiumsocTu. [MposepsioT pa-
6oty PYB 1 npu makecumansHom conpotuenernm peamctopos R2 u R3,

K coxanenmio, konpercatopsl Tna MBM we obnanaiot nonrospe-
MEHHOM CTABMILHOCTBIO BMKOCTH M MMEIOT HE OYeHb XOPOLLYIO Tep-
MOCTABMNLHOCTL. [103TOMY €CT SNEKTPOMHCTPYMEHT ByReT UCNONb30-
BATbCS He B nometlermu, To B kadectse Cl nyywe cpasy noctasuTs
K73-17. Oanee neuxku pesuctopos RS 1 Ré yctaHasnusaioT B Takoe
MONOXEHME, NPH KOTOPOM B PEXMME CTABMIM3aUMH 0BOPOTOB (KOH-
TaKTH SA2 PA3OMKHYTHI) Apenb YCTOMUMBO paBOTAET M HO MAMBIX W HO
Gonbwmx obopotax. HenpasunbHO HACTPOEHHAS CXEMA MPUBOAMT K
“priskam” npu pabote apenu, ocoberHo Ha mansix obopotax. Pery-
nupoBka pesuctopamu RS 1 Ré meet onpenenerHyio 83aMmMo3aBm-
CMMOCTb, MO3TOMY MOXET MOHAAOBUTLCA MOBTOPEHHE NPOLEaYPs HO-
cTpoitku. KoreuHo, nocne Hanagku noacTpoedHbie pesmctopbl R4-R6
NYYLLE 3AMEHWTL MOCTOAHHBIMM, TOK KOK NPY BUOPAUMK APENU KOHTAK-
Thl ABMXKOB CO BPEMEHEM HAYHYT CHOUTS.

M3-30 8bpaumMM HeoBXOAMMO NoBILLEHHOE KauecTso cbopku PYB.
Haunyuwmit BapmanT, koraa PYB pacnonoxeH kak MoxHo Grnxe k
COMOM APEny s ONepPaTUBHONM PerynMpoBkn 06OPOTOS.

MuoronetHas skcnnyaraums gaHHbix PYB cosmectHo ¢ ppensmn pas-
HbIX TMMOB M MOLLHOCTM NOATBEPAMIA WX BHICOKYIO HOLEXHOCTb M
ynobcrso B pabote. OcoBEHHO LEHHbIM OKQ3QNCA PEXUM CTABMNMU-
30U 0BOPOTOB MPH BLINOMHEHWM OTBEPCTMI GOMBLIOTO AMAMETPO.
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KOHCTPYNPOBAHWE W PEMOHT

CrabunbHbIN perynaTop MOLLHOCTM NASNbHUKG

10.B. CacpoHos, r. Knes

Mpeanaraemas KOHCTPYKUMS PEerynsTopa
MOLLHOCTH 0BECNeUMBAET MNABHOE PEryMPO-
sanue B npeaenax ot 50 go 100% mouuHo-
CTU HM3KOBOMTHOTO 3MeKTPOnasbHUka. B
oTimune OT  GA30BOTO  perynatopa
KT182MM1 paHHOs cxemo umeeT ropasmo
bonee CTabUNbHLIE NAPAMETPLI M HE 4yBCT-
BUTENbHA K HOBOAKAM, O MO CTOUMOCTH fe-
Taneit pasHa K1182MMT.

[PUHLMN PErYNMPOBAHHS MOLLHOCTH - da-
308blit. B otanune ot K1182MM1, rae cuno-
BOW KIKOY BBIMOIHEH HA QHAMNOTE TMPHCTOPA,
B MPEANAraeMON CXEME UCMOMb3YETCA MOLL-
HbIM MONEBOW TPAH3WUCTOP, YTO ACET BO3-
MOXHOCTb OBECMEUUTL MNABHOE BKIIOYEHHE
HOTPY3KM MPU MPOXOXAEHUH MEPEMEHHOTO
HOMPSIXEHWA YEPE3 HYTb.

MpuHuMnuanbHas cxema (cMm.
pucyHok). Ha aroge VD1, pesucrope R1 u
crabunmtpore ZD1 ¢ koHaeHcatopom Cl sbi-
MOMHEH OAHOMONYNEPHOMHbIA BLIMPIMUTEND U
NOPAMETPHYECKMI CTABUIM3ATOP HAMPAXe-
HUA NUTaHWS. Ho xaywem Mynstenbpartope
DD1 sbinonHeH reHepaTop MmnynsCos ¢paso-
BOTO perynupoBaHms. Bpemasapaiowas uens
R3C2 obecneumsaeT GOPMMPOBAHHE MMMYSTb-
ca pautensHocTsio 0,5...10 mc. MowmocTb
MNOBHO WM3MEHAETCA MEPEMEHHbIM PE3NUCTO-
pom R4. Korga koHTakTsl nepexstodarens SAT
3AMKHYTbI, 0DECMIEUMBOETCS NNABHOE PErymu-
posaxue mowHocTH. Ecin xe kontakTs SA]
PO30OMKHYTHI, B HAPY3Ky MOCTYMOET MOMHas
MOLLHOCTb, 4TO HEOBXOaMMO And BbICTPOro
PA30rPEBA NASNbHUKA. 3anyck MynbTMBHOPA-

R1 10K VD1 1N4007

TOPA OBECNEUMBAET NOTOXHUTENbHBIN NONyne-
PUOL, NEPEMEHHOTO HAMPSIXEHMS, NOCTYNalo-
LM Yepes orpaHmumMTeEnbHbIA pesuctop R2 Ha
BoiBog 12 DD 1. Orpannyenme no amnnmtyge
MOCTYNQIOWIETO HA BLIBOA 12 HAMpsixeHus
obecneunsaior BcTpoeHHbie 8 DDT anomsl.
[Nepesanyck MynsTMBUOPATOPA, KOTOPLIA MO-
XET BO3HMKATL BCIIEACTBME CHUXKEHMS HAMPS-
KEHMSI U3-30 BKITIOYEHMA HAPY3KH, BNOKMPO-
BOH 30MbIKOHMEM BbiBOAA 9 Ha BbiBOA 11
DD1. Pesucrop RS 3awmwiaet seixog DD1 ot
UMMYSICOB HOMPSAXEHUS, NMPOXOAALLMX Yepe3
MOPO3NTHYIO EMKOCTb CTOK-30TBOP MOLLHOMO
nonesoro Tpanauctopa VT1. Otpuuarenshsie
Monynep1osl NEPEMEHHOTO HAMPSKEHHs No-
CTYNQIOT B HATPY3KY Yepes BCTpoeHHbid B VT1
aron. Ceetoamon VD2 vHanumpyeT MOLLHOCT,
MOCTYNQIOLLYIO B HArPY3Ky RH.
KoHctpykumus n getanm. [o-
CKOfbKY CXEMA HECMOXHAS, MpoLLe
BCErO YCTPOMCTBO BHINOAHUTb HA HE-

+10V J_ —— S ”
+
I ZD1 10V DD1 4098 (S61471)  yp2 Y73
[] RH
16 C1100uFxi6y  [] R6 5,1K []
11 !
- R ~36Y
IR R2 1M 12|75
s[=] |add 3l |37
3R +10V «—0 R [
e | ez . —
R4 100K RS 100
1] c T8 C
- C2 0,33uF VT1 IRFS40
DD1.1 J_ SAI\ DD1.2
+10V

Bonblwoit makeTHol nnate. Bee no-
CTOSHHBIE PE3MUCTOPHI MOTYT BbiTh
una MJIT-0,125. Crabunutpon
ZD1 - noboro ™Na HA HOMMHOMb-
Hoe Hanpsxenne okono 10 B. [ng
obecnederms bonbluei crabunbHo-
CTH BPEMA3QAQIOLLMIA KOHAEHCATOP
C2 nydwe WCnonb30BaTL MNEHOY-
Hbii. [TepemenHsiit pesnctop R4 -
na ClM3-46M wnu ananornymbli.
Csetopmon VD2 tina AJ1307. B s0-
BMCMMOCTH OT MOLLHOCTM HOrPY3Ku
nonesoi Tpawsuctop VT1 moxHo
30MEHUTb APYTMM N-KAHOSbHBIM, HO-
npumep IRF530, IRFZ24N, ¢ makcu-
MQTbHBIM HAMPAXEHWEM Nepexoad
crok-uctok He meree 50 B.

TMpnaHAa Ha NaMNOBbIX M NONYMPOBOAHUKOBBIX MHAMKATOPAX

10. Bopoaarsivi, MBaHo-PpaHxkoBckas 06

Y niobuTenei, 3aHMMOIOLLMXCA YTUIM3aLM-
el CTapO¥ annapaTypbl, CKAMIMBOETCS HEKO-
TOPOE KOMMYECTBO PABIMYHBIX CBETOAMOLOB.
3 3TUX CBETORMOLOB MOXHO M3rOTOBMTb He-
BonblUME TMPASHAL NS HOCTOMbHBIX HOBO-
rogHux enovek. B kadectse nepexnioyare-
Nei CBETOAMOAHBIX TMPASHE MOXHO MpUME-
HWUTb HEOHOBBIE NIAMMbI CTAPOTO NPOU3BOA-
crea (pure. 1) unm crieumansHsle KoMMyTaLy-
onHble, Hanpumep, MTX-90, TX-04b u no-
nobHble. Takue NAMNBI MOTYT YCMELWHO
KOMMYTMPOBATL BOMBLUMHCTBO COBPEMEH-
HbIX CBETOAMOROB. YCTOPEBLLWE CBETOAMO-
fibl CIMLIKOM “MPOXOPIMBLI U MAIOXO CBETAT
MY BOSHE UCTIPABHOM PABOTE IAMNOBOM
kommyTauun. Kommuecrso manoraBapuTHbix
CBETOMOMOB B KOXAOW MPSHAE MOXET

~220B

E-mail:

BOCTUrQTb 12, HO CAMBIM SPKMM 3IEMEHTOM B
rpnaHae Bynert, KOHEYHO, HEOHOBAS NAMNA.

KoHgencatop MoxeT BbiTb anekTponmTiye-
CKMM. Ero MOXHO 30MEHUTL ABYMS OAHOTMM-

[12265 TH-03
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HBIMM  KOHAEHCATOPAMM  EMKOCTbIO
2 mk®x50 B, BkntoueHHbIMM NOCNEAOBATENL-
Ho (pmc.2). Konnyectso mpnana, noakmioden-
HbIX K OfIHOMY BbINPAMUTENBHOMY AMOAY, MO-
xeT pocturate 10 1 Gonee (ogHa rpnsH-
na notpebnaet Tok okono 20 mMA). Tup-
NAHAB! B AQHHON CXEME MMIQIOT XQOTHY-
HO, M IETU HE YCTQIOT X POCCMATPHBAT.

HeoHoBas MHaMKaTOpHAs namna, He-
CMOTPS HQ CBOIO NPOCTOTY, ABNAETCA yC-
TPOMCTBOM ABOHHOTO HO3HAYEHHS U KPO-
M€ CBOMX MPAMBIX GYHKLIMI MOXET BHINON-
HATb QYHKUMIO OBTOMOTAYECKOTO KOMMY-
Tatopa. Tak YTO AGMNLI PAHOBATO OT-
NPQBAATb HO CBANKY M NPEAABATL 306BE-
HUIO.

Jnekrpuk Neiil/2004




KOHCTPYVIPOBAHUE N PEMOHT

AGKTPUMECKOE PeAE X0AGa U HeKOTOpbIE CBEGEHUS 0 XOAOQUALHOU YCTaHOBKE

P. [lobposonsckmit, nrt Hoas Yiwmua, Xmenbruikas 06,

C

DnekTpuyeckoe pene

K kiemmam ©
xonopa (IPX) npeaHas-

KOMIIpECCopa

vDI 2MK X 4008

_bm]'l—@

~220B

HOYEHO Ans perynupo-
BOHMS PABOTHI XONMOAMIb-
HbIX YCTAHOBOK, TO €CTb
MOAAEPXAHNA B MOPO-
3UNMbHBIX KOMEPAX HyX-
HOM TemMnepaTypsl.

B GonbwwmHcTe cry-

\FX
[ puc.1 |

C2 AvD2
T ~220B

VD4SZ vD3
Il
La=]

/‘§“+”

4a€eB XONOAUNbHUK BbIXO-
ONT 13 CTPOA M3-30 HEUC-

vD} ZEVDZ

npasxoctv IPX no cne-

LYIOLWMM NPUYMHAM:
BLITEKQHME XIAAQIEHTA

W3 natpybka, 4To NpuBo-

12..18B .
‘,T2 153

“_m

; Tp-p ~220B

[T K €0 HEroaHOCTH;

3QrpA3HEHNE KOHTAK-
TOB, COBMHEHHBIX C 3ne-
kTpuueckum TOHom B8
a6COPBUMOHHBIX X0NO-

OUNBbHUKAOX MK C SNeKT-
ponsuraTenem B KOMm-

M2
I C_L[+ ™
P3C-10 [

(]
W

VD2 Tp-p

NPeCCOPHBIX;
MEXaHWUYeCKk1e
spexaerus IPX;
HenpaBMNbHOE pery-
NUPOBAHME WU MOHTAX
IPX Ha xonoaumbHYO

no-

vD3 57

VD4 P]/l/
VT, [

YCTQHOBKY.

CxeMa nogknoyeHus
OPX nokasaHa Ha
puc.1.

Mniocel IPX: npocroe
B M3TOTOBMEHMH, SKCMNYATOUNM U PEMOHTE; MOXHO WUCMOMb30-
BATH B APYIMX UENAX, HANPUMEP Ast PErynMpOBKM TEMMNepaTy-
Pbl B MOMELLIEHNH.

Murycel SPX: pyyHOs HOCTPOMKG TEMNEPATypbl.

JnexTpudeckue cxemsl y3noe DPX nokasaHsl HO PUC.2,
cnocobel nopxmoderna IPX k anektpocet - Ha PUC.S w
puc.4. B jaHHOM cnydoe yCTPOMCTBO NOAKMIOYEHO uepes
TpaHcdopmarop (puc.4), nostomy bonee rabaputHoe, HO 1 6o-
nee 6esonacHoe npu skcnnyatauuu. [pu nogknioyerun ycr-
POMCTBA MO CXEME, MOKA3AHHON HA PUC.3, HEOBXOAMMO, UTO-
bl U30NAUMA MPOBOMIKM M TEPMOPE3NUCTOPA BbiNa HOAEXHOM
u 6e3 nospexaeHuit. [NonHas cxema nogknioyerns SPX noko-
30HA HO PHUC.S.

SPX coCTONT 13 MOPOrOBOrO YCTPOMCTBA, BLIMONHEHHOMO HA
tpansucropax VTT u VT2, mexanmueckoro pene P1 tuna
P2C-10 1 6roka nutanms. atumkom TemnepaTypsl CyXuT Tep-
mopesuctop R3. Mpu 30maHKM TemMnepatypsl BbIKMIOYEHMS
tpansuctop VTT 3akpeit, VT2 oTKpbIBAETCS, NOCIE 30pAxXeHms
konpeHcatopa C3 cpabatbisaet pene P1, pasmbikas snekT-
puueckyto Lenb. C NoBLILIEHAEM BHELIHEH TeMNepaTypsl Ka-
MEpbl COMPOTMBIEHUE TEPMOPE3UCTOPA YMEHBLIAETCS, MPH
stom Tpansuctop VT1 otkpsit, VT2 30kpbiT, pene suiknioyaeT-
9, 30MbIKOS 3NEKTPHUYECKYIO LIEMb, U XOMOANNLHAS YCTAHOBKA

e kmpmktNe11/2004

E-mail: electrik@sea.com.ua

K arperaty

C;,—200 mk x 25B , C3'- 470 mk x 25B ,VD1, VD2, VD3, VD4 — J226B

cHoBa paboTaet. Pene paboTaeT B 5KOHOMMYHOM PEXMME, TO
eCTb Npu PABOTE XONOAUILHOM YCTAHOBKM OHO OTKIKOYEHO.

detanu. Pesucrops R1, R2, R5 una MITT-0,5. Pene P1 n-
na P2C-10 (PC4.524.302) uamn PCM-1 (0.171.81.01). Koraer-
CaTopsl NObLIE MANOTABAPHTHLIE HO HAMPSXEHME, HE MeHee
ykasaHHoro Ha cxeme. Quopsl VD 1-VD4 tvna [1226B. Tpawc-
dopmatop Tp-p Mo6OM C HANPAKEHHEM HO BTOPHUYHOM OOMOT-
ke 12...18 B. Tpanaucropsl VT1 1 VT2 tuna KT815A, B.

Hacrpoiika. Pesuctop R1 kpenst Ha BHelHei noBepxHO-
CTU XONOAUIbHUKA (MOXHO YCTQHOBUTL HO MECTE AEMOHTUPO-
sanHoro pene). Pesucrop R3 (natumk) ycranasnmeaioT Ha Me-
cto natpybkos 3asoackoro pene. IPX kpenst Ha 3aaHel
CTeHke Koprnyca xonogunbHuka. [locne moHTaxa IPX skiiio-
4QIOT XONOAMIbHYIO YCTAHOBKY. [locne Toro kak B MOPO3MIb-
HOM KaMepe YCTaHOBMTCA Tpebyemas Temnepatypa, ocTa-
HOBNMBAIOT XONMOAMIBHYIO YCTAHOBKY C MOMOLLBIO NOACTPOEY-
Horo pesuctopa R4. 3atem nposepsioT NOAAEPXAHKE Temne-
PATYPbI MOPO3MIILHON KAMEPOH 1 PABOTY XONOAMILHOM YCTa-
HOBKM B LIENIOM.

Ecim cxema cobparHa 6e3 owmMboK M3 UCNPABHbIX AeTANEH
W YCTPOMCTBO MOHTMPOBAHO MPaBuibHO, TO DPX HACTPOMKK
He TpebyeT n paboTaeT cpasy.

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



KOHCTPYNPOBAHWNE W PEMOHT

YcosepmeHeTBOBaHNE DJICKTPOYAMHUKA

C.M. Yeerko. YepHurosckas o61.

[nacTmaccosble aBTOMA-
TMYECKME SNEKTPOUANHUKM C
BLICTPHIM HATPEBOM BOfbI
ceityac 8 moge. Ho, k coxa-
NEHMIO, HO PhIHKE BCE YaLLE
CTQNM NOSIBNATLCS NOAAENKH,
KQYeCTBO KOTOPbIX HE BbI-
AEPXMBAET HAKAKOM KPUTUKM.
Ecnu kynnenHble Heckonbko
neT HO304 M3[enus Mormu
[BA roga npopaboTats 10
MOMOMKM, TO Tenepb CPOK
pabortsl B “nepenosbix” mo-
[ensx COKPATMICA [0 MECs-
ua. Hanbonbluee uncno ot-
KO30B MPUXOBMTCS HO TEPMO-
perynarop. He cnacaet 8
5TOM CUTYaLMM U TO, YTO HA
PbIHKE MPOACIOTCA 3AMACHbIE
Tepmoperynstopsl. M3 tpex
OMbITHBIX 0OPA3LOB ABA K-
3EMMNAPA BbIAEPXANM TPU
BKIIOYEHMS, OIMH NPOpPabo-
Tan Hegeno. [MpuunHa or-
ka3a - koHTakThl. Kak noka-
30N QHONM3, KOHTOKTbI, MpK-
MEHsieMbIE B TEPMOperyns-
TOPE, HE PACCUMTAHBI HO Pa-

Benb mouHocts TIHa 8 anektpouaittmke - 2 kBr.

YeyrybngeT ciTyaumio HETEPMOCTOMKAS NAACT-
MOCCa, MAIGBAEHME KOTOPOM NPUBOAMT K HAPY-
weHnio paboTsl KOHTAKTOB. 47066 NpoanUTh
CPOK CyXObl TEPMOPETYASTOPA, HYXHO pas-
FPY31Tb KOHTQKTbI BKIIOYEHUEM B CXEMY SMEKTPO-
marHuTHoro pene. [nst 3Toro Tepmoperynatop
Pa3GMPAIOT, M3BAEKAKOT KOHTAKTH 5, 6 1 0bpe-
3Q10T, KOK MOKQ3AHO NuHMamm Ha puc. 1. Yry6-

T3H

MPOMYCKAIOT CKBO3b BbICBEPNEHHLIE OTBEPCTHS
B Toukax 1 1 2. Bropyio napy nposogos npu-
MNAMBAIOT K WTHIPAM 3 1 4 C HAPYXHOM CTOPO-
Hbl TEPMOPETYNATOPA, B BEPXHEN YACTH LUThI-
peM, TOK, 4TOBbl OHW HE MEeLanM YCTAHOBKE
3NEKTPOYAMHUKA HO KOHTOKTHYIO MOACTOBKY.
Mposoaa, nogkmouaemsle k 0OMOTKE perne,
NPUNAMBAIOT C HOPYXHOM CTOPOHbI K MPOBO-
[OM HEOHOBOW namnouku. Pene moxet GbiTh
nobOro TMNA, BAXHO, 4TOBbLI paboumit Tok
Bbin He Hike 9 A Mpy BOSMOXHO MUHUMAb-
HbIX TABAPUTAX. DNEKTPUYECKAS CXEMA MOAKIIO-
YEHMs NOKA3aHa Ha PMC.2. Pene sakpenneHo
CHaPYXW 3nekTpouaitHuka. Beisoasl pene ¢
MPUNASHHBIMA NMPOBOAAMM 3AKPbITbI MIACTMAC-
COBOW KPbILLKOM st obecneyenms snekTpobe-

SAl

T/

SA2

220V

60Ty C MOLLHOM HArpy3KOH,
M3-30 YEro MeperpesaloTCs.

neHus B TOYKAX | W 2 BLICBEPAMBAIOT HACKBO3b.
[NpoBona, NpunasHHbIE MPSMO K BeiBogam ToHa,

30MNACHOCTH.

BBIKIIIOUATEeJNIhb-aBTOMAT

B.®. Skosnes, r. LLlocTka, Cymckas 0611,

YX0fist BEYEPOM M3 KBOPTUPBI, BbIKIIO-
YaEeM CBET M B TEMHOTE NPOBMPaEMCs K
BbIXOy. BepHyswMCh 1OMOM, B TEMHOTE
PA3bICKMBAEM BbIKTIOYATEb.

36aBKTbCA OT TaKMX HEYAOBCTB MOMO-
XET NPEANAraembli BAPUAHT BbIKTIOHATE-
NA-OBTOMQTA, 3NEKTPUYECKAS CXeMA KO-
TOPOro NOKA3aHa Ha PUCYHKe. OH Bbi-
KIIOYQET CBET YEpe3 MUHYTY MOCHe Bbi-
kmoueHus soikniodateneit SAT u SA2 u
BKJIOYOET HA TOKOE Xe BPEMA MPH Ha-
xatn kHonku SBT snextpuyeckoro 380H-
Ka.

Astomar coctont u3 Tupuctopa VS1,
BKJIIOYEHHOTO NAPANENbHO BIKTIOYATE-
nam SAT v SA2. Llens ynpasneus tvpu-
cropom coctout u3 anopa VD1, koHpew-
caropa Cl1, pesucropos R1, R2, pmoaa
VD2 v pesuctopa R4.

VD1 ¥

SnexTpudeckas namna ELT skniouaert-
cs suikniovatenam SAT u SA2. Tpw Bbi-
XOfie W3 KBOPTMPLI BBIKIIOYQIOT OfIMH M3
BLIKNIOYATENEN, NPU 3TOM 3APSKAETCA
koHaeHcatop C1 v BrnioyaeTcs TMpucTop

VS1, namna nuTaeTcs NOHMXKEHHBIM Ha-
NPAXEHUEM. 30TEM BHIKIIOYAIOT BTOPOI
BLIKITIOYATEN, W IOMNA MPOAONXAET CBE-
TUTb ELLE OfHY MUHYTY. DTOTO BPEMEHM
[OCTATOYHO, YTOBLI BHIATM M 30KPHITH
neepb. [Mpu BO3BPALLEHMM HEODXOAUMO
HaxaTs kHomky SB1 anektpuyeckoro
3BoHKa, konpexcatop Cl 3apsxaetcs
yepes anon VD2 u pesucrop R4, sxmio-
yaetca puctop V31, u namna ELT wHa-
YMHOET CBeTUTb. B kBapTUpE BKMIOYAIOT
goikmioyateny SAT u SA2,

detanu. Konpencatop C1 mna K50-
35 100 mk®x250 B, tupucrop VST -
KY20111, pesucropsi - MITT-0,5. B Hano-
XMBOHWM BbIKITIOYATENb-OBTOMAT HE HYX-
naetca. Ecan Heobxopnmo yesenuunts
BPEMSA CBEYEHMS NIAMIMbI, YBEIUYMBAIOT
eMKOCTb KOHAEHCATOPA.

E-mail: electrik@sea.com.ua

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

Cxema anekTpoobopynosanusa asromob6uns FA3-53-12

1 - CBEYQ 30KWIOHMS; 2 - AATYMK OBAPMMHOTO AGBAEHMS MACNG;
3 - BATYMK YKO3QTENs [OBNEHWS MOCNG; 4 - pOCTPEeaen1Tens 30Ku-
raHWA; 5 - 4OTYMK CUTHONM3ATOPA TEMNEPATYPsl OXAAXACIOWEN
XWAKOCTU B POAMATOPE; 6 - [ATYMK YKA3ATENS TEMNEPATYPbI OXIAX-
AQIOLLEN XMIKOCTH B Asuratene; 7 - craptep; 8 - akkyMynaTopHas
6arapes; 9 - TpananctopHbit kommytatop; 10 - natumk ykasatens
nosneHus rasa; 11 - anekTpoasuraTens CTeknoouUCTUTENs C nepe-
knoyaTenem; 12 - NOMNO OCBELLEHMA YKA3ATENs AGBAEHMS ra3Q;

i

13- ykasatens posnenua rasa; 14 - BbIKNIOYATENL 30KUIAHWA U
craprepa; 15 - anextpomsurarens otonutens; 16 - nepeknioyartens;
17 - namna ocselermns npubopos; 18 - curHanusaTop asapwitHo-
ro nasnequs macna; 19 - ykasatens gasneqms macna; 20 - ykasa-
Tenb Toka; 21 - curHanuaaTop ykasatenei noBopora; 22 - CurHa-
NM30TOP TEMNEPATYPh BOMLI B PAAMATOPE; 23 - yKA3ATENMb YPOBHS
TOMMBA; 24 - ykasaTens TemnepaTypsl BOdsl B asurarene; 25 - wren-
CEenbHAs PO3ETKA MEPEHOCHOM NAaMMbI; 26 - LEHTPAbHLIA nepe-

ktouaTens ceeta; 27 - nepe-
KnoyaTenb ykasaTenei noso-
pota; 28 - curHanusatop
nanbHero cseta ¢ap; 29 -

™ nepekmoyaTent AATYMKOB
' yKa3aTens YPOBHS TONNMBA B
6akax; 30 - BhKMIOYATEND
nnadona; 31 - patumk yka-
30TeNns ypOBHA TOMAMBA B
ocHosHoM bake; 32 - kHo-
NOYHbIA NPEAOXPAHUTEND;
33 - nnadon; 34 - partumk
yKa3QTens YPOBHS TOMNMBA B
nononxuTensHom bake; 35 -
LITEMNCENbHAS PO3ETKA Npu-
uena; 36 - 30aHMI GOHAPS;

37 - HOXHOW nmepekmoya-
Tenb cBeTa; 38 - KHOMKa cnr-
nano; 39 - npepsiBaTens;
40 - nononnutensHoe pene

T
-...{3?

craprepa; 41 - Bbikoyarens
cron-curiana; 42 - poba-
BOYHOE conpoTvenetme; 43 -
KaTywka 3axuraxus; 44 -

nogkanotHas namna; 45 -
pene-perynatop; 46 - kHo-
NOYHBIM NPEROXPAHMTEND;
47 - 3neKTPOMATHUTHBIA Kia-

nax; 48 - nepexnioyatens
3MEKTPOABMIATENS NOAOTPE-
sarens; 49 - snektpomsura-
Tens nogorpesarens; 50 -
KOHTPOINbHOE COMPOTHBNE-
Hue; 51 - cseya Hakanmea-
Hua; 52 - shikniouatens cae-
4M HOKQMMBOHMS; 53 - rene-
patop; 54 - 3ByKOBOM Cur-
nan; 55 - coepmHuTensHas
nawens; 56 - dapa; 57 -
nondapHuk; 58 - 6okosoit
NOBTOPUTEND YKA3ATENEN No-
soporta; 59 - coepuHuTens
nposogos; 60 - anektpomar-
HWTHBIM ra30BbIK knanak; 61 -
nepeknioyarens; 62 - anekT-
POMQrHUTHbIA GEH3UHOBHIN
KNQNQH.

Ob6o3HayeHne ysera
nposogos: b - 6envit; K -
kpacHbiit; X - xenbii; 3 - 3e-
nenbirt; KOP - kopuuHessiit;
Y - uepHbiit; [ - rony6oi; O -
opaHxessiit; P - pososbii;
® - duonerossiit; C - ce-

‘M-n-"r‘ T S L S ———— | —— " Rk T . S F o - "

a

PbIN.

Cxemy npucnan
C.M. Ycenko, YepHuros-
ckas o6n.
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CMPABOYHbIA JINCT

IC YnpaBneia ana BECKOHTAKTHbIX BOIKHMATENgii ¢ HHAYKTUBHBIM HAK EMKOCTHbIM JaTHHKOM

O6nactb npumeHeHus

3 . R1, R2- pesncrop (2-20) K
[QTYMKM ONPEENeHms CKOPOCTM W HANPAB- )
NeHus ABUXEHMs ODbeKTa; L |egct RI ¢ Ler | swr 6 R3 R3,R4 - pesncropf 0,6 -60)K
AQTYMKM ONPEAeneHus yrma noBopoTa U 4 I® outt }-[J}—— L1 - nuaykrusubii aatunk 100uH:10%
KOHEUYHOTO MONOXEHMs 0BBEKTA; LC2 C1, C2 - xonnencarop 510 pF £10%
[OTYMKM B YCTPOWCTBAX QBAPHIAHOM, NO- R2 7 Ve - nerounnk nutanns (5 - 30)V
XAPHOW W OXPAHHOM CUTHONM3ALMM U T4, :‘{:‘“‘ R2
Ycrpoiicteo 1 Ve 10 ™
WuterpansHas mukpocxema YPT101XM06 oUT @-—1—e
(sapybexnbit ananor VB306, PPT) coctout 13 +¢ .E 1 c DIP-14 DIP-8
FeHepaTopa BLICOKOYACTOTHLIX KONeBaHMuii, v 9 1o " 8 SO-8
LETEKTOPA KONEOAHHH, TPUITEPA W BLIXOAHbIX ¢ 8 5
TPaHancTopos. Mukpocxema mmeet aaumty ot L
Neperpesa KPUCTANIA, A BbIXOAHLIE TPAH3UC-
TOPbI - 30Ty OT TOKOB KOPOTKOTO 3GMBIKG- 1 7 1 4

HUA KOTINIEKTOPA HA LUKHY NUTAHKS. TEXHONO-
TUS M3rOTOBAEHHS - GUNONAPHAS.

B kauectse uanyyatens 31EKTPOMArHWUTHOTO MONS MCMOML3YETCS KATYLL-
KQ MHIyKTMBHOCTH L1 ¢ deppuToBEIM CEpaguHHKOM CrieunansHoi (“ropuey-
HOM") GOPMbI, OBECNEUMBAIOLIM OAHOHANPABIEHHOE U3nyderne. Peanctop

R1 cayxut ans perynuposku pacctostms cpabateisanma, R2 - ang perynu-
poBku andbdeperumana xopa (rmctepesnca xonal, R3, R4 - pesuctopsl Ha-
TPY3KM (MUKPOCXEMA MOXET PaBOoTaTb HA MHAYKTHBHYIO Harpyaky), C2 - kok-
LEHCATOP AETEKTOPA BbICOKOYACTOTHBIX konebaHuit. MakcmansHoe paccro-
arve cpabateisarma 15 mm (npu R1=16 kOm ana karywku auametpom 20 mm).

Cxema skmiouenmns mukpocxemsl YP1101XM06-14 8

HanmeHosaHue napameTpa, byksenHoe Hopma [Mpumeuatre | nnactmaccosom kopnyce DIP-14 (unn YO1101XM06-14 8

SIMHMLA U3MEPEHMS obosHauerme | He menee | He Gonee kopnyce ana nosepxHocTHoro mowTaxa SO-14) nokasa-

HO HO PUCYHKE, O SNEKTPUUECKME NAPAMETPEI MUKDOCXE-

IT-lonpﬂerge HMTOHMZ’ B lIJCC > ?(5) Tion Ucc=30 B | ™ YP%O%(I'IO{) (—25<T°%<+70) I'Ipl/IBpe,IJ.eHprB TuGE)mu.e.

OK NOTPEONEHNA, MA ce pu e Mukpocxema YP1101XM06-8 cobupaertca & kopnyce

MakcnmanbHbii BbIXOZHOM TOK, MA lo max 50 DIP-8, a Y®1101XM06-8 - 8 kopnyce SO-8 (o tpebosa-

Ocratounoe Hanpsxerme, B Uds 1,8 |lo=50 MA HMIO 30KA34MKA 0BECNEUNBAETCA BbIBO CMTHANG PA3NMy-
MakcrmansHas yactota Ftran. max 2000 Onpepensietcs | Hoi nonapHoctn OUTT wm OUT).

nepekmoyeHui, T emkoctbio C2

MapkupoBka cBeyein 0Te4ecTBEHHOro NPOU3BOACTBA npuseneka 8 Tabn. 1.

Tabnnya 1
MNosuuma | 3Hauenue | KommeHtapum MpumeuaHus
1 A Pesbba M14x1,25 O6o3HauaeT TMn pesbbnl
M Pessba M18x1,25
M Manora6aputHas
2* ceeya O603Ha4YaET KOHCTPYKTUBHBIE 0coBeHHocTH. Ecnn 31a nosuums B
K Konuueckoe MOPKMPOBKE CBEUM OTCYTCTBYET - MIOCKOE YMNOTHUTENbHOE
nocagoyYHoe mecto | ceano
11
3 14 KanunsHoe uucrno Bonee noppo6HO NPO KAMMALHOE YUCIO MOXHO Y3HATL HMXE
17 (no TOCT 2043-74)
20
23
4* H 11 O6o3HauaeT anmHy pe3bboBOM YACTM KOPMYCA B MUNIMMETPOX.
I 19 Ecnu 310 nosmums B Mopkuposke cseuun otcytcreyeTt - 12
TennosoW koHyc Obo3HauaeT 0cobeHHOCTH KOHCTPYKUmMU. Ecnm 31a nosuums 8
5* B CBEYM BLICTYNOET U3  |MOPKMPOBKE CBEYM OTCYTCTBYET - TEMIOBOM KOHYC YTOMIEH B
KOPMyca BHYTPb Kopnyc ceeun (BbICTyn OTCyTCTBYET)
KaMepb! CropaHus
HononnutensHoe O603HaYCET HAMMYME AOMONHUTENBHOTO NMOMEXONOAABNAIOLLErO
6* P COMpPOTUBAIEHME ANst | CONPOTUBEHMS
NOACBNEHUSA NOMEX
5] SkcnopTHoe
UCMONHEHUE
O O6weknnmaTti-
4EeCcKOe WCMOosHeHue
7* T Tponunyeckoe O6osHavaeT ucnosnHeHne
UCMONHEHUe
X; XJ1 [na xonogHoro
KIMMaTa
Y-XJ1 [na ymepenHo
XONOAHOTO KIMMATA

* Takke B 060O3HAYEHWM CBEUM MOTYT NPUCYTCTBOBATL BYKBbI 1 LMdPLI, YKA3LIBAKOLLME HO OCOBEHHOCTH
KOHCTPYKUMM, He Bolweawme B cuctemy obosrauenmnin no TOCT (matepuan, n3 KOTOPOrO M3rOTOBAEHbI 3MEKTPOASI,

NOBbILLEHHAS M3HOCOCTOMKOCTb, NOKPbLITUE SNEKTPOAOB,

3a30p # T.4.). OHU NPUNUCHIBAIOTCA K CTAHAAPTHOMY

o6osHadenmio no TOCT uepes aeduc. MNpu 31om 0603HAUEHUS OAMHAKOBbIX KOHCTPYKTUBHBIX OCOBEHHOCTEN
cBEYeH, BbIMyLLEHHbIX PA3HbIMK 30BOLAMU-M3TOTOBUTENAMM, MOTYT BbiTb PASIMYHBIMM.

E-mail: electrik@sea.com.ua
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CMPABOYHbIN JINCT

3Be300UKOM B TABAMLE OTMEYEHDI MO3MLMM, Ta6nmya 2
KOTOPbIE MOTYT OTCYTCTBOBATH B MOPKMPOB-

Asurarens | Poccus | Bosch |Champion| Beru | NGK | Unipart

ke CBeuu. PaccMOTPMM MOPKMPOBKY CBEYEN -

o “Bomu” ¢ aomonenont M3 4051 -AT4B, 37I\6/\?é :}?ﬂ. j A14B vvgBB% [92YCC | 14-8B | BP5HS | GSP531
Mepsoit & obosHavermw crout bykea “A”, 3M3 402, A17B | W7BC | L87YCC | 14-7BU| BP&HS | GSP531

yTo o3Hauaet pessby M14x1,25. Bropas 99 Beramm W7BP

no3numa B MOPKUMPOBKE OTCYTCTBYET, 3HAYUT,
CBEYA C NMIOCKUM YMIIOTHUTENbHBIM CE/TIOM.
“14" - kanunbHOe wicno ceeum. Yetsepraa no-
3WLMS B MOPKMPOBKE CBEYM OTCYTCTBYET, 3HO-
YWT, BMHQ PEe3bBOBON YACTH Kopnyca 12 mMm.

Honee crout Byksa “B”, sHaum, Tennosoit ko- ocrs Heobxommo Gonsiee TaBTEHAG 8
HYC M30MSTOPA BLICTYNAET M3 KOPMYCa BHYTPb PAET NONHOCTLIO, MOYTU HE OCTABNAS HArapa, - i A

KOMEpb! CrOPaHHS. OHA, KOK rOBOPST, COMOOYMLLAETCS. Tennosoi  LMIMHAPOX AN NOABNEHNA KANWITLHOTO SC-
KanunbHoe uucno KOHYC M30M9TOPA CyXOM, LBET OT CBETNO-CepO-  KATQHMS - CBEYY HO3LIBAIOT “XONOAHON . |§
KanuneHoe 4Mcno - ycnoeHas Benuumna, O AO KOPU4HEBOTO. Yka3aHHas TemnepaTypa MONodOPCHPOBAHHOM ABUTQTENE TENOoBOM

NPONOPLMOHANBHAR CPEAHEMY AOBReHHio ra-  CBEUM YCTAHABMBOETCS B PEsynbTaTe TeNNoo6- MOTOK K AETansM CBEYM CPABHUTENLHO

308 HQ MOPLUEHb B TEYEHWE NOMHOTO Lykna, MEHO MEXAy CBEYOM, TONOBKOM UATMHADA, Ka- M7, CNEAOBATENBHO, M MHTEHCHBHOCTS

MPY KOTOPOM BO BPEMS HCTLITAHMiA CBeuM Ha  MEPO CTOPAHHA 1 BHELLHEA CPERoit. Yem cuns-  TENNONEPEAQUHM OT CBEYH AOMKHA BbiTb

CMIEUMANBHOV MOTOPHOI YCTAHOBKE NosBNs-  HEE GOPCHPOBOH ABUTATENL MO CTENEHM CXQ-  MEHbBLLE, 4T0bbI €€ petanm °6b'”"' HarpeTt!

ETCH KOTVTIbHOE 3OXMTOHUE, T.6. 3aXHTaHMe WA, TMTPOBOM MOWHOCTH, umcny obopotos, A0 Temneparyps 600..700°C. Takos cae-

He OT MCKpb, O OT PACKQNEHHbIX 3nemeHTop  TEM OOMblUE TENMOTL BOCIPMHMMAIOT eTanM 4O UMEET CPOBHATENbHO He60{]bm°e ka-

CBEYM, HOXOMSALLMXCH B KAMEPE CrOPaHMS. Y CBEYM, HOXOAALLMECH B KAMEPE CrOPAHMS. 3HQ- NIMNbHOE YUCNO - ee HOSVbIBOIOT ropaden .

HOPMANBHO PABOTaIOWENH CBeuM l0Bouka  “MT, TeM Nyswe gomxHa Bus Tennonepeaaya  ECnm 8 opcuposarHsii asuratens ycta-

nzonatopa Harpesaetcs no 600..800°C u  OT CBEYM K MEHEE HArpeTbiM ASTANAM M Tem HOBMTb “ropsune” ceeun (Hanpumep, ot

MACTIO, NONGAGIOLLEE HA AETANM CBEUM, CTro- BOnble OKAXETCA e KANMNLHOE YMCNo, TO  TPY3OBUKA), TO HA CPemHux u Gonblinx

HArpy3Kkax CBeYa GLICTPO PA3OTPEBAETCS
[0 TEMNEPATYPbI, 3HAUMTENLHO GOTbLUEH
Ta6nmya 3 1000°C, v Bo3HMKaeT kanunbHoe 3axmra-

3M3 4022, A14 | W8CC N5C, 14-8C | BP5ES | GSP160
dbopKamepHbii WS8CP N5G
[A3-21 All WOAC L90 14-9A | B4H -

HUE. DNEeMEHTHI CBEeYM onnasnaKTca, a

Mosuvumsa | 3HaueHme KommeHTapum Mpumeuanus .
MPM CPOBHUTENLHO AnMTENnbHOM paborte
w Pe3sba M14x1,25 ¢ nnockum
HO 3TOM PEXMME ABUIOTENO HOHOCATCS Ce-
YMNOTHUTENBbHLIM CEANTOM U
pasmepom noa kniod SW21 (21 mw) pbE3HbIE FIE)BpG)K,ELEHMﬂ (knanawa, nopuIHH,
konsua). Ecnn 8 man BOHHBI/A
F Pesbba M14x1,5 ¢ nnockum oneual. Ecnn 8 ma 9¢0pcwpo”0
YINOTHUTENbHbIM CEATOM M [BMrQTENb YCTAHOBMTL “XONOAHbIE” CBEUM,
pasmepom nog ko SW16 TO TEMNEPATYPA UX AeTanei B npouecce
1 M Pesbba M18 ¢ nnockum ceanom O6o3HauaeT TN pe3bbbl pabotsl He npesbiwaet 400°C, nonagato-
ynnotHenns u SW25 Liee HO 3TM AETONM MACNO HE BLIrOPAET
H Pesbba M14x1,25 ¢ koHycHbim MOSHOCTBIO M 0BPA3YETCS CNOM COXMCTIX
ceanom ynnotHenmns u SW16 TOKONPOBOAALMX OTOXeHHH. Ceeda 6no-
D Pesbba M18x1,5 c komycHbIM KMpYeTCa M npekpawiaet paboty. Takum
ceanom ynnotHerms u SW21 58 06pPA30OM, TEMNOBbIE XAPAKTEPUCTUKA CBE-
. OSHQA4QET, HTO CBENa 41 IOMXHbI CTPOTO COOTBETCTBOBAT YCIO-
2 R ConpoTtueneHue ana noaasneHus UMeeT COMPOTUBNEHNE BUSM B KOMEDE CrODOHMS ABUIrGTENs ( 8-
paononomex ana noaaBneHus p p g p'K
DOMONOMEX nexnio, Temneparype, o OPOTOM). aK
5 YKQ3bIBANOCh BHILUE, TEMIOBOM KOHYC HOP-
6 Bonee noapobHo npo ManbHO PaBOTAKOLLIEN CBEYM LOMKEH GbiTh
3 7 KanunsHoe uncno KQSIUIBHOE YUCIIO MOXHO CyXvM ¥ UMETb LIBET OT NMONYCEPOro A0 KO-
8 Y3HQATb BbILLE PUYHEBOTO.
9 3apybexHsie QHANOMM CBeve oTede-
A InvHa pessbosoit yactn 12,7 mm, CTBEHHOrO MPOW3BOACTBA NPMBEAEHLI B
HOPMQIIbHOE MONIOXEHWE UCKPHI Ta6n.2.
B ,D,J'IMHO pe3b6bl ]2,7 MM, O603HO‘4CE€T ANHY MOpKMpOBKO CBeqeﬁ d)Mpr' BOSCH
) = BbI,D.BMHyTOG6ﬂOJ'!|09>KeHMe UCKPbI pe3bboBOit YacTu npuseseHa s Ta6n.3.
OnuHa pessbe MM, HOPManbHOE [Kopnyca u PaccMOTpUM MaPKMPOBKY CBEUM ANA
NONOXEHNE NCKPbI KOHCTPYKTUBHbIE u " -
Bonm” W8BC. Ha nepsoit nosmumm cro-
D OnvHa pessbel 19 mMm, BoigemHyTOE  [O0COBEHHOCTM 6 W
ONOXEHHNE HCKDH ut Bykea W, sHauuT, cBeya umeeTt pesb-
DT [nuHa pessbul 19 MM, BbiaBUHYTOE 6y M14x1,25 ¢ nnockum ynnoTHuTenb-
NONOXEHNE UCKPbI U TPW SNEKTPOLA HbIM CELJTOM U PA3MEPOM NOA KITHOY 21 mm,
"maccsl” Bropast nosuums otcyrcreyer, 3Hauut, no-
L InvHa pessbul 19 mMm, naneko MEXOMOACBNSIOLLErO COMPOTUBIEHUS HET.
BLIABMHYTOE MONOXKEHNE WMCKPbI Ha Tpetbeit nosuuym crout yenosHoe 060-
C Cnnas HuKens u meam O6osHauaeT matepwman, 3HaueHre kanunbHoro uncna. fanee cro-
7 S ﬁepe6po M3 KOTOPOTO U3TOTOBNEH uT ByKkea “B’, 3HQUMT, AMHO pe3sBOBOI
g C”OT"'HO CPEAHNMN SNEKTPOA yactn 12,7 MM, CBEYQ MMEET BLIABMHYTOE
TOHAOPTHOR CBEHA C YCHNSHHBIM nonoxerue uckpsl. Ha nocnegreit nosu-
CPEOHUM 3NIEKTPOAOM

umm bykea “C” - cTaHIAPTHOA CBEYA C yeu-
NEHHbIM CPEAHNM 3MEKTPOAOM.
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SHEPFETUNKA

Kak nposeputb BTOPOH 30KOH TEPMOAMHAMMKM

[1.[]. HaropHblii, r. Knes

B HacTosiwee Bpemst BOMPOC O BOZMOXHOCTU MAIOTO HebmoKTy-
QUMOHHOTO HOPYLEHMA (HAPABY C GMIOKTYOALMOHHbIM HOPYLUEHUEM,
KOTOPOE MMEET MECTO) BTOPOTO 30KOHA TEPMOAMHAMMKM OCTAETCH
OTKDBITHIM. DTO O3HQAYQET, YTO M BOMPOC O BO3MOXHOCTH CO3LAHMA
MO KPQMHEN MEpE 04EHb MANOMOLLHOTO TAK HA3LIBAEMOTO BEYHOTO
[BMrATENs BTOPOTO POAQ OCTAETCA OTKPHITBIM. DTO HApyLIeHHe (ec-
N1 OHO MMEET MECTO) LOMXHO NPOSBSTLCA MEPENALOM TEMNEPATYP
POBHOBECHO COCYLLECTBYIOLMX, HAMPUMED, XUAKOM U rasoson ¢bas
[1, 2]. MosTomy TwaTensHAS NPOBEPKA BTOPOrO 30KOHA TEPMOAM-
HOMMKY MOXET BbiTb OCYLLECTBIIEHA NYTEM NPOBEPKH POBEHCTBA Hy-
MO PABHOBECHOTO nepenaga Temnepatyp ¢as. B [2] obocHosbisa-
€TCH, YTO 3Ty NPOBEPKY LENecoobpasHO NPOBOAMTL BOMM3N KpUTH-
4eckoi Temnepatypsl. Bo Bcakom criyyae, 86nu3un TON Temnepaty-
pbl 3TOT BOMPOC MIIOXO MCCNEZOBAH W3-30 TEXHUYECKMX TRYAHOCTEN,
CBSI30HHBIX C BLICOKMM AGBIEHAEM B CUCTEME COCYLLECTBYIOWMX (A3,
Mbi OnMLEM MIEIO OBHOTO (3 MHOTUX BO3MOXHBIX) KOHKPETHOTO 3KC-
NEPUMEHTA MO NPOBEPKE STOTO.

Linnmnppuueckort popmsl cocyn 1 (cm. PUCYHOK) repmeTvanpy-
€TCA KPHILLKOH 2 C NOMOLLbIO BONTOB, raek (OHM HO PUCYHKE He No-
ka3aHsl) 1 npoknaaku 3. B cocyne Haxopatcs xuakas 4 v razosas
5 ¢assl, Hanpumep, ymekucnotsl (CO,). asnenue B cocyne KoH-

TPONMPYETCA MAHOMETPOM (OH HO PUCYHKE He mokasa). Perynmpo-
BOTb AGBAEHKE (B CTOPOHY Er0 YMEHBLIEHNS) MOXHO BeHTUNEM 6 (ny-
Tem ero oTKpbITHs). [1pu 3TOM PerynupoBKe Npu KPUTUYECKON Tem-
nepatype (ona pasHa 31,04°C) goBneHve BONXHO GbiTb PABHO
KpuTMYeCcKoMy aasneruio (oHo pasHo 73,9 atm.), B npoTMeHOM ciy-
yae 863K TON TEMNEPATYpPsl He ByeT PA3AENeHus YIeKUCIOTs!
Ha dasbl. B cocyne ycraHoenen natunk (npeobpasosarens) Tenno-
Boro notoka /7 (mopens MMTM1-1B, Muctutyt TexHuueckoin tennodu-
aukn HAHY). On meeT TennoBoi KOHTAKT C KPLILIKOH, O €ro ane-
KTPUYECKU CUTHON NOAAETCS HA BLICOKOYYBCTBUTENbHBIA 3MEKTPOM3-
mepuTensHbit nprbop 8. OpMHaKOBOCTL M NOCTOAHCTBO BO Bpeme-
HUM TEMNEPATYPLI CTEHOK COCYAA | W KPBILKMA 2 KOCTUIAETCA NyTem
MOMELLEHNS MX B TEPMOCTAT, KOTOPbI 0BECNeUnBAET NOCTOAHCTBO
Temnepartypsl ¢ ToyHoctbio 0,01°C. B tepmoctate moryT BbiTh KO-
nebanms temnepartypsl ¢ amnnutynoi 0,01°C, nostomy moryT GbiTh
M TAKOTO Xe NopAaKa konebaHus Temnepatypsl Gas. AMINMTYRA STHX
KkonebaHMi MOXET BbiTb YMEHbLIEHA HO ABO-TPM NOPAAKA, ECAU CO-
YA, OKPYXMTb 0BONOHKOM (HANMPUMEP, TOMLMHON 15 CM) ¢ ManbIM KO-
>QOUUMEHTOM TEMNEPATYPONPOBORHOCTH [2].

coTa BHyTpeHHel yacTu cocyaa h=8 mm, a anametp d=180 mm (cm.
prcyHok). [Tpu KpUTUUECKOM AOBNEHMM HO HUXHIOK CTEHKY AEMCT-
syeT cuna 19 tonH. [osTomy cocya nomkeH GbiTb JOCTATOYHO NPOY-
HbiM, 4TOBbE OBECMEUNBANACH €0 COXPAHHOCTb. MOXHO NOKA3ATS,
4To Npu Moboi Temnepatype xuakas $asa 4 He UMEET KOHTAKTA
c patunkom 7 [2].

Ecnn mmeet mecto pasrosecsiit nepenag Temnepatyp ¢as T,-T,,

TO HOBMIOAETCS 30BUCHMOCTL TEMNEPATYPH T OT BEPTUKANBHOMN KO-
OPAMHATH Z, NOKA3AHHAA HO PUCYHKE, A TAKXE UMPKYnaumMa Tenno-
Tbl, NOKA3AHHAS HO PUCYHKE NIMHUSIMM CO CTPEnKamu. B 3Tolt umpky-
AU NOTOKKU TENNOTHI HANPABNEHbI OT 6onee HATPETLIX MECT K Me-
Hee Harpetsim. Kpome oueHb TOHKOW mexdasHoi obnacty, rae
TENNOTA CaMA COBOM NEPEXOIMT OT MeHee HarpeToi dassl Kk bonee
HQrpeTo, YTOBb NOAAEPXMBATL POBHOBECHDIM NEPena TemMnepa-
Typ da3 Ty=T,. Ha pucymke Temnepatypsl HixHe# CTeHku cocyaa

T M KPBILLKK 2 MOKA3QHB! OAMHAKOBLIMK. DTO BbINO Bbl B CTy40E O4EHb
MOQTIOTO TEPMUYECKOTO COMPOTUBNEHHS CTEHOK COCYAA M KpbILLKM. B
LEMCTBUTENLHOCTH 3TO He Tak. [1o3ToMy TemnepaTypa HUXHEN CTeH-
K1 HECKONbKO Bonble TO, O KPbILUKM - HECKOSBKO MEHbLUE TO. Jnws

B 3TOM CIly40€ BO3MOXHbI MOTOKM TEMAOTHI MO CTEHKAM W LMPKYNS-
UMSt TENNOTLI, MOKA3AHHAS HO PUCYHKE.

[noTHOCTL NOTOKA TEMNOTHI YEPE3 AATYHK:

q=)\0AT/AZ,

rne AT=Ty=T - pasHOCTL TemnepaTyp NOBEPXHOCTEH [ATYMKA,

Az=2,5 mm - TonuwmHa gatunka. Oarumk MTT-16 npeacrasnget co-
60it 6ONbLIOE YMCIO N NOCNEAOBATENBHO COEAMHEHHBIX TEPMONAP,
umetoLLMx HexkoTopbii koapduupeHt O TepmoDC. TepmoI[C ¢ yue-
TOM BbIPOXEHMS BEMMYMHBI § ONPEAENseTcs GOopPMyNamu:

E=naAT=naqAz/Ag=q/k,.

Bugho, uto na=)\0/(kqu)=]6O mB/K.

Bennumel AT u Ty-T, opuHakosoro nopapka. Ecnu sennunta

T,-T,, Hanpumep, nopaaka 1073°C (He uckniouero, 4o 31a Benw-

YWHO MOXET BbiTh HamHoro Gonblue), To BenmunHa E Gyaet nopsaa-
ka 0,1 mB. Takoe HanpsxeHne MOXET GbiTb U3MEPEHO.
Ecnm temnepatypa Ty Gonbiie kpuTiieckol, To B cocyae 1 He Gy-

[eT pasnenequs ymekncnotsl Ha dassl. [ostomy He Bymet 1 pas-
HocTu Temnepatyp Tp=Ts, ona Byaet pasHa Hymio. Moy 3ToM fonx-

Hbl 6bITb HyneBble NOKA3AHMA NPH-
6opa 8. 310 ceupeTensCTBOBANO
6bl B NOMb3y TOro, 4TO NPU HANK-
umm B cocyme 1 Gas v He Hynesbix
nokasaHui npubopa 8 pasHosec-
HbIV nepenan TemnepaTyp $a3 Bos-
MOXEH.

Ecnm Byner nokasaHo, Yo 310
TAK, TO HO OCHOBE MPOTEKAEMOrO

B uenu npubopa 8 HeyBbiBaemoro
BO BPEMEHH 3NEKTPHUYECKOTO TOKA
MOXHO 6bino Bbl CO3AATh BEYHBIA
[BMraTENL BTOPOTrO POAA OYEHb
Manom MoWHOCTH. Kak MOXHO 6bl-

=t

no 6bl YBENUYNUTb MOLHOCTb 3TOTO

T

Mpenens usmeperns aatunka MTM-16 or 10 go 1000 Br/m?, ero
anekTpuueckoe conpotvenenne 14 kOm, ero kosdduumeHt 3¢-
dekrnsHoit Tennonposogroctn Ag=0,8 Br/(MK|, ero konctanTa

kq=2 Br/(2B), ero rabaputhbie pasmeps 110x110%2,5 mm. Bor-

neuratens onucano s [1].
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KOHCTPYVIPOBAHUE N PEMOHT

HekoTopbie Bonpochl peMOHTa HarpeBaTenbHbIX NpHOOPOB

B.C. Camenok, I. Knes

B cratse npuseaeHs TexHmyeckne peuie-
HUA PEMOHTA HQIPEeBaTeNbHbIX MPHBOPOB
OTEYECTBEHHOIO MPOM3BOACTBA.

HecmoTpsa HO CPABHUTENbHYIO TPMBMAMb-
HOCTb TEXHUYECKMX BONPOCOB W3TOTOBNEHHS
HOrPeBaTENbHbIX NPUGOPOB, BOMBLWMHCTBO
M3 HUX, TABOPATOPHOTO M MPOMBILLAEHHOTO
NPUMEHEHMS, NPEANPUATUS 3AKYNQIOT 30 PYy-
BEXOM MO O4EHb BLICOKMM LEHAM. KoHeuHo,
[0 NEPBOTO PEMOHTA HECKOMbKO NET OHM
npopaboraiot. BuixogsT 13 cTpos, kak npa-
BWNO, HOrPEBATENM M 3NEKTPHUYECKME KOH-
TOKTOPbI, PEXE - 3MeKTPOHMKA. [ Tpobnematiy-
HO NPMOBPECTH UMIOPTHBIN TEMNO3NEKTPOHG-
rpesatens (T9H) Takoi xe koHdUrypaumm u
MOLLHOCTH (Bpems LOPEMOHTHOMO CpPOKa
cnyx6bl HArpeBaTenbHbIX MPMOOPOB C Cyxu-
mn TOHamm - okono 4..5 net), a nHorna u
HEBO3MOXHO, MOTOMY 4TO 30 pybexom yac-
TO MEHSIOTCH KOHCTPYKLMM NPBOPOB.

OrevectseHHbie HarpesaTenbHbie npubo-
Pbl, KOK HW CTPAHHO, HOAEXHEN B NAaHe ne-
peroparms TOHos. Mpobrem ¢ 1x 3ameHor

HE BO3HWKQET, HO 3MEKTPOHKKA MHOTAA Obl-
BOET AONEKA OT COBEPLIEHCTBA.

Ceituac B MOIE YCTPOMCTBA HO MPOTPAM-
MMPYEMBIX MHKDOCXEMOX, HAMPUMEP TEPMO-
PErynsTopbl B HArPEBATENbHbIX YCTPOACTBAX.
Kak ux oTpemoHTMpOBATH B Crlyyde BbIXOLA
u3 cTpon? [porpamma He npunaraeTcs Bme-
CTe C MPOTPAMMATOPOM M MHCTPYKUMEHR K
HarpesaTensHomy yctpoiicty. ObpauiaTses
C PEMOHTOM HO DMPMY-M3TOTOBMTENb HE BCE-
rAQ BO3MOXHO.

Bot ceexuit npumep. Mprobpetentsiin Ha
KMEBCKOM BUPME BOAOHArPEBATENb HA NPO-
W3BOACTBE WCTIONb3YETCA ANA MOJOIPEBA XM+
muyeckoro peaktopa. Bogowarpesatens
CHOBXEH TEPMOPETYNSTOPOM C UMPPOBLIM
oTcyeToM Temnepatypsl. Heobxoanmas pa-
6o4as TeMnepaTypa oMbl B pybauike peak-
Topa - 86°C. Tepmoperynatop cHabxeH asa-
PUIHBIM OTKIIOYEHMEM BOLOHAIPEBATENS, €C-
nu Temnepartypa soasl gocturHet 95°C. 1o
CAENAHO A NPEAOTBPALLEHUS 0BPA30BAHMA
BOAAHOrO napaq, l-ITO6bI HE [ONyCTUTb B3PbI-
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B HArPeBaTENnsHON cucTemsl. [pu asapwii-
HOM OTKIIOYEHUH HEOBXOMAMO BPYUHYIO BKITIO-
4OTb TEPMOPETYNATOP, HOXOAALLMICS B ApY-
rom nometLermnm (TpeboBaHmMs TexHrkn 6e30-
nacHoctv) B 20 M OT XUMMYECKOTO PEaKTO-
pa.
Tepmoperynstop obnagan cnegyowmm
caovctaom. CPOBHUTENBHO YOCTO OH “Mpocka-
KMBON" YCTOHOBIEHHYIO TEMNEPATYPY, 1 BO-
na noporpesanacs o 95°C. Cpabatbian
aBapuitHbli Beikmoyatens. Onepatopam, 06-
CITYXVMBOIOLLMM XMMUYECKMI PEAKTOP, TO U fie-
N0 MPUXOBMIOCH BKIKOYATL TEPMOPEryYNATOP
MOBTOPHO. 30 BPeMsi TOPAHTMIUHOTO CPOKA
MPULLAOCH MOMEHSTb TPW TAKUX TEPMOPErys-
TOPQ (BHINYCKAIOTCA B OHOM M3 OBAACTHBIX
ueHTpos). Bce onn pabotanu ogmHakoso
nnoxo. OupmMa-W3roToBMTEN BOLOHATPEBA-
Teneit 30 3T0 BPEMS NEPEOPUEHTUPOBANACh
HQO APYroW BMA NPOJYKLMK.

TepMoperynsTop NoCTPOEH HA NPOrPAMMM-
pyemoit mukpocxeme AT89C2051-24PI1. Bos-
MOXHO, COOM BOSHUKQNM M3-30 TOTO, YTO MO-
BLILIQNACH TEMMEPATYPA BHYTPH KOXYXA BO-
[OHQTPEBATENs, MOAOTPEBAst OAHOBPEMEH-
HO 1 Tepmoperynatop. Ha npeanpustiv Ta-
kux npubopos HemHoro. Onu perynupyiot
TEMNEPATYPY Ha APYroM 0BOPYAOBAHMH, HO
TaM HUKaKKX cBoes He HabNIAAnoCs.

Kcratu, Tepmoperynatopsl UMeioT ele og-
Hy ocobenHocTb. CeTesoe HanpaxeHue nu-
TaHMA nopaetcs Ha Bnok (BUAKOM!) pasbe-
M3, YTO MPOTUBOPEYUT TEXHKKE 6E30MACHO-
CTH 1 kynbType npoussoacTsa. [pounssoacT-
BEHHWKAM HEKOTO 30HWUMOTBCS MCCIELOBAHM-
MM TEX WU UHBIX TEPMOPETYNIHTOPOB, KOTO-
PbIE HO XMMMUYECKOM MPOU3BOACTBE AOMKHbI
BbITh TAKAMM KE HOEXHBIMM, KOK M B KOCMM-
YECKOM TexHMKe. Kak pas B TOM XMMMYECKOM
PEOKTOpPE PEeaKuMs Yepes OnpeseneHHoe
BPEMSi CTAHOBMTCA SK30OTEPMUUYECKON, TO ECTb
MPOMCXOAMT CAMOPA3OTPEB CPefdbl PEAKTOPO,
1 ee NPUXOAMTCA OXIAXKAATb XONOAHOM BOLOW
yepes Ty xe pybaLuky.

Kak nocTynuTs skCnnyaTaumoHHUKy B TOKOM
cnyyae? YCTAHOBMT B YETBEPTHIN PA3 TAKOM
xe Tepmoperynstope HasepHoe, Her. boin yc-
TAHOBNEH TEPMOPETYASTOP APYrOro TMNa, ¢
uMdPOBOM MHOMKALMEN, COBPAHHBIN HA One-
PALMOHHBIX YCHIUTENSX, MPUMEPHO B TOKOM
Xe No 06bemMy KOPNyCe 1 C TAKUM Xe KOmu-
yecteom pagmogetaneit. Cpasy xe pewmnmcs
BCE NPOBNEMS.

Jpyroi npumep PeMOHTA OTEYECTBEHHO-
rO HArPEBATENLHOTO NPUGOPA, KOTOPHIM CO-
BEpXUT BNOK PErynpoBaHMA TEMNEPATYpHI
8 npenenax 120..300°C. B Hem npumeHen
nporpammupyemsiit kortponnep PICT6F84.
O6opyaoBaHHe, B KOTOPOM YCTAHOBNEH HO-
rpesaTenbHblil NpUbop, ONpeaeneHHoro Le-
NEBOro HA3Ha4eHWs C paboyert Temnepary-
poi 230...240°C.

[MocTynuBLLKI B PEMOHT HArpeBaTens He
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KOHCTPYNPOBAHWNE W PEMOHT

CTaBUNK3MPOBAN TEMNEPATYPY HATPEBA.
Bnok-cxema Harpesatens NOKA3aHA Ha
puc.1. O6paturte BHUMAHME, YTO AN9 U3MeE-
perms Temnepartypsl 4o 300°C paspaboruu-
KM MCNOMb3YIOT MONYNPOBOAHWKOBbIA NpH-
6op. Makeumanshas paboyas Temnepatypa
KPEMHWEBBIX MONYMPOBOLJHMKOB, COMMACHO
PO3NMYHBIM TEXHUYECKMM YCNIOBUAM, OBBIYHO
He npesbiwaer 125°C. Camsle weapsie -
AMOHLbI. OHM CYMTAIOT, 4TO NONYNPOBOAHK-
KOBbIE AATYMKM MOTYT M3MEPATL TEMNEPATY-
py no 150°C [1]. Ho v 31a Temneparypa 8
[IBO PA3Q MEHbLUE.

B pesynsTate nposepku HarpesaTens Gbi-
N0 YCTAHOBIEHO, YTO MOMYNPOBOAHWKOBBI
natunk umeet obpeis. Kak otpemoHTpoBaTh
Takoe 06opynoBaHMes 3aKPLITh MaA3a 1 no-
cTaBuTb HOBBINM aoae Kak gonro oH mpopa-
Boraere

ABTOp Henapom B Gnok-cxeme npusen

4QCTb MPUHLMANMANBHON Cxembl. [aTumk Tem-
MEPATYPbI NOAKTIOYEH K YCUIUTENIO MOCTOSH-
HOTO TOKO HO OMEPALMOHHOM yCunuTene,
KOTOPBIA MATAETCA OT UCTOYHWKA HAMPSXKEHMS
5 B. Taxoe sknioderne OY upesato HenuHei-
HOCTbIO BbIXOAHOTO Hanpsxenus. Kpome To-
ro, rpybeiiiien ownbkoi senseTca To, uto 0b-
PbIB AATYMKA HE MPMBOAUT K OTKIIOYEHMIO
HarpesaTens.

CoBepLUeHHO CITy4aitHO ABTOP MPOYMTAA,
KOK XQpaKTEpM3yloT 370 06OpYLOBAHME B
npecce: “YKPauHCKYIO MALLMHY MOXHO KyrMnTb
30 1,5 ThiC. rpH., MMNOPTHYIO - 30 6-7 ThIC.
rpH. OHY NPEAnoUMTaIOT AeLuesbie OTedecT-
BEHHBIE QNNAPATHI, MHBIE - UMNOPTHOE 060~
pyaosaHme. Kak yTBepXaatoT NpakTUku, ame-
PUKAHCKME annapaTsl, Npexae scero, obec-
MEYMBAIOT NOCTOAHCTBO TEMMEPATYPSI...".

Tenepb NOHSTHO, MOYeMy y SKCIYATALM-
OHHUKOB, KOTOPbIE OBLIYHO AANEKM OT TEXHM-

K, TAOKOE MHeHKe. BbixoauT 3 cTpost natumk,
HO OBOPYAOBAHME MPOJOMXOET PaAbOTATS,
KK HM B Yem He BbiBANO, TONbKO Temnepa-
TYPY He CTabUIM3MpYeT.

PemoHT, BEpHEE, BopaboTka npoussese-
Ha B cremyioulem obbeme. YCTaHOBREH Npo-
BOMOYHbIA AATYMK TEMMEPATYPbI COMPOTUBNE-
Huem npumepHo 27 Om. Ha onepauponHbit
ycunuTens noaaHo Hanpsxenue 5 B. B us-
MEHEHHOM TaKMMM OPABOTKOMM 3NeKTpMYEe-
CKOM CxXeme (PMC.2) yCTPaHEHDI BCE BbilLEne-
PEYUCTIEHHbIE HEOCTATKM,

Jluteparypa

1. Mesizaa @. SnektponHsie nameputens-
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[sA NOMOWHMKA ABTOBNAOEMBLA

A.[1. Kauikapos, r. CaHkT-[letepbypr, Poccus

[p1 AMTENLHOMN SKCMYATALMM OKKYMyms-
TopHbix 6atapeit (AKB) us-3a sHewwHero w
©CTECTBEHHOTO WX 30rPA3HEHHS TPYAHO Of-
PEennTb NONAPHOCTb KIIEMM W NPOUUTATH
0b03HaueHs Ha kopryce. Mexay Tem owm-
6ouroe noaxniodenHre AKb B obpatHoit no-
NAPHOCTH, HANPUMED, ANS 3PSAKK K 30PAa-
HOMY YCTPOWCTBY MM K APYTOMY WMCTOYHM-
KY CWIbHOTO TOKQ YPEBATO CEPLESHBIMU MO~
CTIEACTBUSMM: OT BLIXOAA M3 CTPOS 30PSAHO-
ro YCTPOMCTBA 0 EAMHOBPEMEHHOTO BLIOPO-
CO  3MEKTPOAMTA M3  3APSKAEMOro
aKKYMynSTOpPQ.

Mpocroit npubop (pue.1), nokaswisato-
wwi npasunsHoe nogknoyerne AKD k sa-
PALHOMY YCTPOMCTBY, MO3BONAET NPEfOTB-
patnts paspywenne AKB v nonyuenve
TpaBm camum asToenagensuem. Kpome To-
ro, 3TOT NPOBHUK NoneseH Ans onpepene-
HWA MONFPHOCTM MPOBOMOB B 3MIEKTPUYECKOM
“koce” aBTOMOBMILHOM MPOBOAKM B TOM
Cly4ae, KOTAA HO3HAYEHWE 3TUX MPOBOAOB
HEWU3BECTHO MW BLILIBAET COMHEHMs. [pu-

6Op COCTOWT BCEro M3 NATM AETANeH, He Cun-
Qs 30XMMA TUNA “KPOKOAWN”, moakmoyae-
moro k otpuuaTensHomy nonocy AKD (“mac-
ce” asromobuns), u wyna (ot noboro Tec-
Tepa - ABOMETPA), KOTOPbIN NPEaHA3HAYEH
18 NPOBMILHOTO ONPEAENEHNa NONAPHOC-
TM 3NEKTPUYECKON LENU.

Wrak, saxum Tvna “kpokoamn” Kpenat K
“macce” aBTomobuns Tak, 4Tobbl obecneyu-
BQJICA HOLEXHbIH KOHTOKT C OTPULATENb-
Hbim nontocom AKB. KowntakT “uyn” nooue-
PEIHO COEIMHAIOT C MPOBOAOMM B “koce”
WK NOACOEAMHSAIOT K TOMY MPOBOAY, rae
oxupaetca Hanpsaxenue. Ecin nongprocts
npaemnsHas, ceetues ceetoaon VD3 se-
NEHOTo LBeTa ceeveHus. Ecnu nonapHocTs
obparHas, ceetntca ceetoamon VD1 kpac-
Horo useta casevenus. [uon VD2 sawmwa-
et ceetommon VD1 ot Bo3nencTems u3bbiToY-
HOrO OBPATHOMO HANPAKEHMS.

Ecnm gomHbin npubop npumenseTcs ang
ONpenesneHmus NPABUILHOCTM MOAKITIOYEHHS
AKb k 3apsmHOMY yCTPOICTBY, TO HYXHO He-

MEIEHHO OTKMIOYMTb 30PSBHOE YCTPOUCT-
BO OT CETU M U3MEHWTb MOMASPHOCTb NOACO-
eanHenus ero k knemmam AKB. Ecnun xe 30-
PAIHOE YCTPOWCTBO GbINO BKIIOYEHO Pa-
Hee (B0 MOAKMIOYEHNS COBANHMTENbHBIX NPO-
Bogos k AKB), caerstca o6a csetoamona.

MoctoauHbie pesuctopsl Tvna MITT-0,5.
Inon VD2 moxet 6biTb nioboit 13 cepuit
1226, 1220, 0237, K0522, KO521 wm
aHanoruyrbli. [pamoit Tok B uenv ceeToau-
ona VD1 Bo Bpems ero ceevexus He npe-
goiaet 22 MA. B nanHom cryyae matepu-
asn, U3 KOTOPOTO U3rOTOBJIEH NOYNPOBOL-
Ak VD2 (KpeMHMI U repmanuii), He ume-
T NPUHUMMIMATBHOTO 3HAYEHMS.

Cobpath NO Cxeme COEAMHEHWI TAKOW
npocToi npubop nog cuy niobomy yeno-
Beky. [Nonb3a ot ero npumeHexus, B nono-
XUTENBHOM CMBICTE, HECOMOCTOBMMA C 30-
TPATAMM Ha ero cGopKy M CTOMMOCTb AeTa-
neu.

Orpanunumtenshsie pesuctopsl R1 v R2
PACCYMTAHB HO PABOTY C HAMpPSXEHMem

u"?'_" "+* AKB
R1 R2
R1 R2 R3
430 7o 680 910 L2k
VD1 L % VDS vD1 VD3 VD3
AN307A AnN307B8 KC2100K KC213B A813E
KpacHbii 3eneHbii N vD4
vD2 Ansozn vD6
KA5224 VD2 W W Xentbiit M AN307N
AN307A J- OpaHx,
KpacHbii .
*-" AKB =" AKB
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KOHCTPYVIPOBAHUE N PEMOHT

12 B (+20%). Ecnm BosHukaeT Heobxoau-
MOCTb MOSIb30BATLCS YCTPOWCTBOM ANl Ofl-
TUMH3AUMM OBCIYXMBAHMA FPY30BbIX ABTO-
mobuneit unu Tarauen, roe HanpsxeHue
AKB cocrasnsier 24 B, o conpotvBnenus
[OHHBIX PE3UCTOPOB HYXHO MaMeHuTs: R1 yc-
TaHasnmeaioT conpotvsnerem 1,1 kOm,
a R2 - conpotvenenvem 1 kKOm.

D70 0BYCIOBAEHO TEM, YTO HOPMATBHOE
HOMPSIXeH1e, BO3LENACTBYIOLIEE HO CBETOMM-
on mogensHoro pana AJ1307, He ponxHo
npessiwats 2 B ang AJI307A u AN3076 u
2,5 B g octansHbix npubopoe AJ1307.
MakenmansHo gonyctumoe obpatHoe Ha-
npsixenve Takxe 2 B.

BosmoxHo, pamnoniobutens 3axouet fo-
MOMHUTL BA30BYIO CXEMY MM MCMONB3OBATL
ee 415 KOHTPONs GOMbLUMX HAMPSXEHUI B
APYvX, BASEKMX OT QBTOTPAHCTOPTHOTO fie-
na cnyyasx. Toraa emy cregyer BOCNOMb30-
BaTbCs 3akOHOM OMQ, MO KOTOPOMY HYXHO
nopobpaTh OTPAHMYMBAIOLIME COMPOTHBRE-
Hua R1 m R2: R=U/I. Takum obpazom, pac-
CYMTaEM COMPOTHBAEHME pesncTopa R2 ang
Hanpsixenns 24 B. Magerne Hanpsxerus Ho
csetognone VD3 npumem 3a 2,5 B. MNage-
HMe HanpsxeHua Ha R2 paccumTsisoem Tak:
24-2,5=21,5 (B). MocrosHHbIi npamoi Tok
csetogrona VD3, comacHo nacnopTHbIM
naHHbiM,  pased 22 MA.  Toraa
R2=21,5/0,022=977,27 (Om). Okpyrnum
10 1 kOM. AHANOTMYHO PACCUMTHIBAIOTCA CO-
npotvenenus B uenu R1 v 8 cxeme puc.2. B
uenu R1 cnemyet npuHsTs BO BHUMAHKE TO,
yto Ha aroge VD2 okaxetca nageHre Ha-
npsixenus npumepro 0,6 B.

Ho puec.2 nokasana cxema npocToro
uHpukatopa ypoens sapaaa AKB ang ner-
KOBOTO GBTOMOOMNA C HAMPsXXeHem Gop-
TOBOM 3nekTpuueckoi cetn 12 B. Mpubop
TAKKE MOXET BbiTb 3GGEKTUBHO MCMIONB30-
BOH A7S KOHTPONS HAMPSAXeHHs B BOPTOBOM
cet™ npu paboTalOLEM 3MIEKTPOTEHePATo-
pe asTomobung (koraa msuratens 3aseaeH).
B nurepatype s paaroniobuteneit onuca-
Hbl MHOTOYMCIIEHHBIE CXEMbI JMEKTPOHHBIX
YCTPOWCTB, PELCIOWMX AGHHYI0 304a4Y.

OpHAKo BOMBLWMHCTBO M3 HUX, MO MHEHMIO
QBTOPA, M3IMLIHE YCIOXHEHb. 3ayem cobu-
PATh YCTPOMCTBO HO TPAH3UCTOPAX (Mau
Tem 60ree Ha MUKPOCXEME - ONEPALIMOHHOM
younutene), ecnm ectb bonee npocToit cno-
c0b, KOTOPbI PEKOMEHIYET QBTOP.

[OCMOTPYM BHAMATENLHO HA PUC.2. 30k
A1 GOPMMPOBAHMSA AMANA30HA PA3PELLEH-
HbIX YPOBHEN HAMPAXEHMS MCMONb3YIOTCA
nonynspHbie crabunuTpoHsl. Kak suaHo u3
CXEMbl, IEHCTBYIOT TPH MEKTPHYECKME LENH
C pasHeimu ctabunutporamu. CeoicTso
CTABUNMTPOHOB TAKOBO, YTO MPW MPEBbI-
WEHUM MOCTOAHHOTO HAMPSKEHHS, AENCT-
BYIOLLLErO HO 3TOT NMONYNPOBOAHMKOBBIA Mpu-
60p, CBEPX HAMPAXEHMS, YKA3AHHOIO B Na-
CMOPTHBIX AQHHBIX, TPOUCXOAMT NABMHOOG-
PA3HbIA MPOBOH CTABUIUTPOHA, U HU3THLIHEE
HanpsxeHne HerTpanuayetcs. [oka Hanps-
XEHWe, NOACIOLIEe HA CTABMIMTPOHE, He
AOCTATOYHO IS €70 OTKPLIBAHMS, 3TOT MO-
NYNPOBOAHMK NPEACTOBNAET A9 CBOEM ne-
KTPMYECKOM LENK JOCTATOYHO GOMbLIOE Ha-
npsxenue (nopsaka coten kunoom). Crabu-
NUTPOHBI BKIIOYQIOTCA B 3MIEKTPUYECKME CXE-
Mbl B OBPATHOM HANPABAEHMH.

MprHUMN aericTBrs faHHOrO yana. Munyc
AKbB noaxniouaetcs k “macce” asTomobuns.
Koraa Ha npubop sosgeicTeyet Hanpsixe-
Hue menbe 12 B (AKD paspaxena, Hemc-
MPOBHA WM HOXOMTCA NOA CHIHOM HArPY3-
KO, HanpUMep B pexume “craptep’), HO He
meree 10 B, otkpeisaetca crabuautpoH
VD1 v tok Teuvet no uenm VD2VDI1R1. [sa
[PYTMX CBETOQMOAQ HE CBETATCA, TOK KAK HO-
npaXeHne CTabUIM3aUMM Y CTABUAMTPOHA
VD3 cocrasnser 13 B, a VD4 - ot 13,3 no
14 B. Hanpsxerme crabunmaaunm crobunm-
tpoHa VD1 - 10 B. Ecnum Hanpsixenne AKB
ctaHet Huxe 10 B, To H1 oamH 13 ceetoau-
Ofl0B CBETUTLCA He Byaer.

Moy HopmanbHo 3apsxerHon AKB cee-
topmon VD2 apko ceetutca. [pu pexime
3apanku 6aTapem, KOraa HANPSXeHWe Ha
AKB noctynaet ot reHepatopa asTomo6u-
NA WM OT 3APAAHOTO YCTPONCTBA, CBETATCA
ceetoanons VD3 v VD1, Korpa B anektpu-

yeckort uenu nutanmns AKb ects Hevcnpas-
HocTb, Hanpumep knemma AKB otcoepm-
HUNACH OT LENKM 3aPANA reHepaTopa (06pbIB
MPOBOAC, BHYTPEHHHI OBPbIB KOHTAKTA MEX-
ay snektpuueckumn “6ankamn” AKB), yer-
POWCTBO UKCUPYET MEpeHanpsikeHune B
HOPTOBON CETH, HANPSXEHME MOBLILLAETCS
6onee yem 14 B, u ceetarca Bce Tpu cae-
TOAMOAA. DTO ONACHBIA CUMMTOM, TAK KAK
NepeHanpsaXxXeHne MOXET BbI3BATb LEMNHYO
PEAKUMIO HEMCTIPABHOCTEN B APYIMX SHEp-
ronoTpebuTensx (CNpoBOUMPOBATL BLIXOL
W3 CTPOA OCBETUTENbHLIX NMPMBOPOB: NAMM
HOKONMBAHKUA, AOPOIMX TANOTEHHbLIX NAMM,
TEXHWKW POAMOCBA3N M QYIMOBUIEOTEXHMKM).
B stom criyyae cregyet otknioumTs o BO3-
MOXHOCTM BCE NPUOOpPLI NOTPEbREHs To-
KO M YCTPAHWTb HEMCNpaBHOCTb. Ecnu uens,
MHOMLMPYIOLLOS NEPEHANpPSIXEHne B CUCTe-
Me He HyxHa, To anemenTsl R3, VD5, VD6
W3 CXEMbI UCKITIOYQIOT.

Bmecro crabunutpora VD1 moxHo npu-
mennTs 1814B, 8151,

Mpv nogkniodeHun npubopa k GopTo-
BOit ceT 24 B Heobxommmo nonb3oBaThCs
METOLOM PACHETA OFPAHUYMBAIOLMX PE3H-
CTOPOB, NPMBELEHHBIM B NEPBOM YACTH CTO-
Tbu. Kpome TOro, HEOBXOAMMO 3QAMEHMTb
crabunmtpons: mecto VDT - 1815X, VD3
- [1816A, VD5 cocrasnsetcs u3 asyx nocrne-
[OBATENBHO COEAMHEHHBIX CTABUAMTPOHOB
KC213B. Mpu nocnegosarensHom coeamHe-
HUM [IBYX OMHOKOBbIX CTABMIMTPOHOB MX HO-
NpAxXeHne CTabuIMsauMm yBENUYMBAETCS
Bagoe. Takum 06pasom, Nopor nepeHanps-
xenus ans cett 24 B cootsetcrayet 26 B.
370 Xe NPaBMIO MOCIEAOBATENbHbIX CO-
©IMHEHWI CTOMT B3ATb HO BOOPYXXEHMS 1 MO-
MHMTb B APYIMX CIY4QsX, KOTAQ NO KOKUM-NW-
60 NPUYMHOM B HOSMUMM HE OKQXETCA CTa-
BUIMTPOHA Ha HyxXHOe HanpsxeHue. Heop-
HOKPATHO OBTOP BCTPEYQN B MPOAAXE NPO-
MbILLIEHHO WU3TOTOBMEHHLIE YCTPOUCTBA MH-
AMKQUMK HANPSXeHUs A9 asTomobuns.
[MoBTOpEHWE HaHHBIX CXeM HeceT B cebe
[BOWHYIO MOMb3Y: Bbl 3kOHOMMTE feHbrM W
nprobpeTaeTe BECLEeHHbIH OMbIT.

He3aBucumoe BK/IlOYEHWE U OTKI0YeHue Harpy3ku

B.0. Hkosnes. r. LLlocTka, Cymckas 067,

ﬂ,ﬂﬂ HE30BUCMMOTO BKIKOYEHMA U OTKIIOYEHMA HATPY3KM B
ﬂ,BYXI'IpOBOJJ,HOﬂ CEeTH npeanaraeTca 3NeKTpuyYeckas Cxema,

MOKO3QHHAS HO PUCYHKE.

BrrioueHue 1 oTknioYeHne HArpy3ku NPOMU3BOAUTCS HE3ABH-

RH

cvmMbimm BbikniodaTensmu SAT u SA2. Tpu Tokax Harpysku oo
2 A B KQUYeCTBE BLIKTIOYATENEN MOXHO UCMONb30OBATL TyMONE-

pol Tana TM1-2 v avomsl KO202K. Ins Harpysku ¢ Tokom mo
5 A moxHo ucnons3osats Tymbneps TB1-2 u anoas [1246A.
Lnst mpyrux TOKOB HArpY3KM AMOAbI BHIGMPAIOT M3 YCOBMS
lcp=1,25IHarp, rae Icp - cpenHuit npsmoi Tok anona; IHarp -
TOK, noTpebnaemsiit Harpyskoi. Beikmodyatenn SAT u SA2

SA1.1 SA2.1

VD1

~220B VD2 ' - _:@Z VD3

SA1.2 SA2.2

[OMKHbI ObITh PACCYMTAHBI HO COOTBETCTBYIOLLMIA TOK.

Ins nByXnpoBOAHbIX NUHMIA nocTosHHOTO Toka anoasl VD1
1 VD2 HeobXoamMMo UCKIIOUNTL M COBIIOCTM NONAPHOCTL NOA-
KIIOYEHWS MCTOUHMKA HAMPAXEHHS.

e kmpmktNe11/2004
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MONYNPOBOAHNUKOBON CXEMOTEXHUKM

AJ1. Kynbckwit, r. Kues

(Mpogonxerme. Hayano em. 8 3 7-12/2002, 1-12/2003, 2, 3, 7, 10/2004)

Bpan nu MOXeT BbI3BATL COMHEHWE TO
YTBEPXAEHHKE, YTO 6E3 BCOMOTATENbHOM
npubopHoi 6askl (MyCTs axe CO3AQH-
HOM B JOMOLUHMX YCTIOBHSIX CODCTBEHHBIMM
PYKOMM) HEBO3MOXHO MPEACTABMTH CO-
BPEMEHHOro paanoniobuTens!

Panee yxe Bbinn paccMoTpeHs! HEKOTO-
pble OCOBEHHOCTY CXEMOTEXHMKM PA3NHY-
HbIX HECTIOXHBIX M3MEPHTENBHBIX YCTPOMCTB,
MNPEAHA3HAYEHHbIX NS NPUMEHEHMA B 10~
MaLuHel nobopaTopuu paguonobutens.

K npumepy, Bam HyxHO onpobosaTh
YM3Y gns npuemHmka, nneiiepa vnu apy-
roro kakoro-nbo ycrpoinctsa. Bel same-
PUIM PEXVMBI, TPOBEPUIM HANMYKE HEOB-
XOOMMbIX MOTEHUMASNOB B PA3NWYHBIX TOY-
KOX MOKETQ, HO... BCE PABHO YTO-TO He Tak!
Haxe manorabaputHbIit ocumnnorpad, Ho
KOTOPBIN (M He 3psl) BbI BO3NaraeTe cTonb-
KO HOMEX[, HE MOXET MOMOYbL BAM COM MO
cebe.

[leno B Tom, uTO B BaLIEM PACNOPsXE-
HUM HET reHepaTopa HU3KOH 4acToTsl!
Mexay TeM MUPHTLCA C NOROBHON cuTya-
umel bonblue Henb3s. B obiuem, Takow re-
HEPATOP HyXHO M3rOTOBUTL W NoBGLICTpE!

Moxert 310 oueHb cnoxHo? Bosce Her.
Ha puc.64 nokasaHa mpvHUMIMONbHOS
3NEKTPUYECKOS CXEMA TAKOTO YCTPOMCTBA.
OnHako, HECMOTPS HA OTHOCMTENbHYIO
NPOCTOTY MPUHUMMMQIIBHOM CXEMBI, OMUCbI-
BAEMOE YCTPOMCTBO, TEM HE MeHee, npef-
cTaBnsieT coboM AOCTATOYHO BbICOKOKAYE-
CTBEHHbIV CHHYCOMAQNbHBIN rEHEPATOp C

[11QBHOM PEryMPOBKOM YACTOTLI M QMITIA-
TY/Ibl BLIXOAHOIO CUTHANA.

CobcTBeHHO 30A0I0LLMI reHepaTop Bbi-
nonteH Ha mukpocxeme DAT, npepcras-
nsiowen cobon QY tna KP544Y[2A. B
[OHHOM CNYYae NPUMEHEHA MPUHUMNK-
QNbHAS CXEMU, OCHOBAHHAS HA TAK HA3bI-
Boemom “mocte Buna”. pu noctpoermu
reHepaTOPOB CMHYCOMAANbHBIX koneba-
HUH (WX eLle HO3BIBAIOT “TapMOHHYECcKme”)
cnepyet He 306bIBATE OCHOBOMONArQIO-
Wi GAKT, 4TO C U3MEHEHWMEM HOMUHANG
x0T Bbl OAHOTO U3 YOCTOTO30ACIOLMX
3MIEMEHTOB M3MEHSIETCA YCTIOBME BOZHWKHO-
BEHMA reHepaumml

[ng onuchisaemoro TMNa reHepaTopa
37O YCIOBME 3QKIIOYAETCH B TOM, YTOBbI
TOHbINA KOIPPUUMEHT yCHIeHns CUrHana
o yeriam Kak ﬂOﬂO)KMTeﬂbHOI/IV, TOK U OT-
DULATENbHON 0OPATHON CBA3M BbiT PaBEH
eauHLe.

[Mpuuem 370 NPABMNO [OMKHO HEYKOC-
HUTENBHO COBMIOAATLCS HA MOBOI YaCTO-
T€ B MPEAenax YaCTOTHOTO AMANA30HA
NepecTpoMkM, KOTOPbIM B AOHHOM Clly4ae
cocrasnset npumepHo 200 Tu..20 «lu.
Bor nouemy B kauectse perynmpyioLero
PE3NCTOPA MCMONL3OBOH CABOEHHBIM nepe-
meHHblit pesuctop R3A-R3B.

PerynupoBka HauambHbIX YCIOBKI BO3-
HUKHOBEHMS KONEBAHMI NPOM3BOAUTCS
MOACTPOEYHbIM Pe3ncTopom R1, koTopsiit
W OMPERensaeT aMMIUTYLY U GOPMY CUrHA-
na Ha Beixofe mukpocxemsl DAT. Yro ka-
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CAeTCs CTaBMIM3aUMK OMIIKTY bl 30MQK0-
LLLero reHepaTopa, TO IS 3TOM Lenu npeg-
HO3HQYEHO MUHMOTIOPHAS NAMMOYKA HA-
kanvsaHua J11, npeacrasnsiowas cobort
HENWUHEWHBIM PE3NCTOP, 3HAYEHME CONPO-
TUBNIEHUS KOTOPOTO, B 30UBMCHMOCTM OT
BENWUMHBI MPOTEKAIOLLETO YEpes Hero To-
KQ, U3MEHAETCS.

Hanpumep, npu yBenuderuu 31oro To-
ka aktueHoe conpotuenenue J11 Bospa-
craet. Takum obpasom, Ha BhiBoge 6
DAT yCTOHOBAMBOETCA LOCTATOYHO CTQ-
BUNbHOS AMNIWTYAO CHHYCOMAQANBHBIX KO-
nebaHuit, 4aCTOTA KOTOPLIX NErko perymu-
pyetcs.

Yepes konaercatop C4 sbixogHoM cur-
Han 3 NoCTynaeT Ha OMNAMTYAHLIA denu-
Tenb CUTHANQ, BLIMONHEHHBI HA PE3NCTO-
pax R7 v R8. B nanHoM cnyuae napame-
TPbl PE3UCTOPOB BLIBPAHBI TAKMMM, YTOBI
GMMUTYAQ CUTHANQ 8 Touke A cocTasns-
na 250...300 mB.

Hanee curian nocrynaer Ha Bxog mH-
BEPTHPYIOLLErO YCUNUTENs, COBPAHHOTO
na ocHose QY DA2 tuna KP544Y[2A.
VIMEHHO TAKOW YCHNUTENb MOXET MMETb
Nerko M NpOCTO M3MEHSIEMbIF KO3bdMLM-
eHT nepenadu. [Npuuem B LaHHOM Cryyae
3TOT AMANA30H M3MEHEHMS NEXMT B Mpe-
penax ot Kmin=0,1 go Kmax=5.

CurHan HO BLIXOAE CMHYCOMAANBHOTO
eHepPaToOPa C MOMOLLBIO NEPEMEHHOTO
peauctopa R11 moxHo nerko perynu-
pPOBATH NO GMNAMTYAE B Npepenax
25..1300 mB.

EcrectseHHO, HECKOMBKO H3MEHMB COOT-
Howenue R7 k R8, pasHo kak u 3HaueHue
HomuHana R11, moxHo o6uTbCa cylect-
BEHHO 6ONee WMPOKOTO AMANA30HA Nepe-
CTpoikK no amnnutyae. Pekomerpyemas
BENMUYMHO MUTAIOLLMX CXEMY HOMPSKEHMA
nexut 8 npegenax ot +6, =6 B go +15,
-15B.

Tenepb HECKOMLKO CIOB MO NOBOAY TO-
ro, nouemy 8 kadsecree DAT u DA2 npu-
meHersl umenHo KP544YI2A2 Tpexne
BCErO, 3TO CBA3AHO C TEM, YTO CKOPOCTh
HOPQCTOHMS BHIXOZHOTO HAMPAXEHNS Y
Hux He merble 20 B/mke. Dtot napametp
ONPenensier, Kakylo MOKCHMObHYIO 4aCTo-
Ty (HemckaxerHyiol) cUHycoMmanbHbIX KO-
nebaHWi CNoCoBEeH TeHepUPOBATL ACH-
Hbi T QY yumnTbiBas TOT GOKT, YTO OMM-
UTYAQ BLIXOIHOMO CAHANA BM3Ka K MOLL-
HOCTHOM Monoce MPOMyCKaHus. Tak BOT,
kak pa3 KP544Y[2A (B) onmmansHs 8
ONUCHIBOEMOM TEHEPATOPE C 3TON TOUKM
3peHms. 410 Xe kacaeTca usaenmin MUpo-
BbIX NPOU3BOAMTENEH, TO XOPOLLO 30PEKo-
MEHLOBAN Cebs, HANPUMEP, CABOEHHbI
OY tna AD822, npumeHerme KoTOPOro
B LAHHOWN CXeme Mo3Bonuno Bbl 06OMTUCE
TOMLKO OIHUM KOPMYCOM.

(Mposonxerue cnenyer)

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua
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HANAXECTbI Y 0630PbI

[laiigkect no nmmynbcHbIM npeobpasosarensm 12 B - 220 B

MHoraa, npu OTCYTCTBUM CETEBOW NPOBOAKM,
BO3HWKAET HEOOXOAMMOCTb MUTATL BHLITOBLIE 3rie-
kTponprbopsl OT BOPTOBOI CeTH asTOMObMNA. B
NUTEPATYPE OMMUCAHO HEMANO MPOCTEMLIMX Mpe-
obpaszosarenei ¢ 12 Ha 220 B, Ho pabotaiowmx
HO noBbILEHHON yacToTe. [lna ocsetuTensHoM
NOMNbI WM 3MEKTPOHHOM YAOYKM 3TO elle [onyc-
TUMO, HO He BCE BbiIToBbIE NPMBOPLI, PACCYUTAH-
Hble Ha yacToty cetv 50 Tu, moryT paGotaTs Ha
6ornee BbicoKoi yacTote. Kpome Toro, Hu oaHa u3
OI'Iy6J'IMKOBOHHbIX CXeM He umeeT 3aLWuThl OT ne-
perpysKu.

K naHHoMy npeobpasosatenio MOryT noakio-
4aThCA NOGLIE OLITOBLIE NPUBOPBI MOLHOCTHIO 0
100 Bt (npu ucnonb3osaHuu Gonee MOLLHOTO
TPAHCHOPMATOPA €€ MOXHO YBENMUMTB).

MpenpnoxerHas cxema npeobpasosatens
(pmc.1) pabotaet Ha yactote 50 Tu u umeer 3a-
LMTY OT neperpyaku no Toky. Kpome Toro, aax-
HbIE PEoBPa30BATENbL AOET HA BbIXOAE GOPMY
curHana, bonee NPUBIMKEHHYIO K CUHYCY, 4TO
CHUXOET YPOBEHb BLICOKOYACTOTHBIX FAPMOHMK
(nomex).

YCTpolicTBo COBPOHO HA CMEUManbHO npeg-
HO3HAYEHHOM ona UMNyNbCHbIX UCTOYHMKOB NKUTA-
Hua mukpocxeme 1114EY4 (umnopTheiit aanor
TL494CN wnnn TL494LN). D10 nossonser ymeHb-
WWTb YUCTIO MPUMEHSEMbIX AETANeR W CAendTs
CXemy [OBOMbHO NPOCTOM.

BHYTpU MMKPOCXEMbI UMEETCS aBTOTEHEPATOP
CO CXEMOM 4N NONy4eHUa BbIXOAHbLIX MMNYNbCOB C
LUMPOTHO-UMMYAILCHON MOAYNALUMEN, O TOKXE PSA
LONONHMTENbHBIX Y3N10B, O6eC|'|e"MBO}OLL|.V|X €e pac-
LIMPEHHBIE BO3MOXHOCT.

BbIXOﬂ,Hble K041 MUKPOCXEMbI PACCHMTAHDBI HA
1ok He 6onee 200 MA. Y106l ynpasnaTh Gonbluei
MOLLHOCTbIO, BbIXOAHbLIE MMNYNbChl NOCTYNAKOT HA
6a3y kniodesbix TpaHanctopos VT1 u VT2, [uon
VD1 npenoTBpallaeT NoBpexaeHUe CXembl npu
OWMBOYHON MONSPHOCTU MOAKMIOYEHMA MUTAHMA
(neperopuT TonbKO BXOAHOM NpegoxparuTens FUT).

Hanaxvearue yCTpORCTBO HAUMHOETCA NPy OT-
KNIOYEHHOM TPAHCHOPMATOPE C YCTAHOBKM YaC-
ot 3apatowero redeparop 100 Ty ¢ nomousio
spemasanatowen uenv R1C4. Tak kak mukpocxe-
MO MMEET [BYXTOKTHbIN BBIXOS, BHIXOAHAS 4ACTOTA
POBHA MOAOBKHE YacToThl asToreHeparopa (50 M
Ha sbixopax DA1/8 u DAT/11). Pesuctopom R7
HOCTPAMBAIOT HOPMY BbIXOLHBIX MMMYIbCOB MMK-
POCXEMbI B COOTBETCTBMM C AMATPAMMON, NOKA3OH-
HOM Ha pUC.2. [ocne 3TOro NOAKNIYAIOT TPAHC-
dopmarop. [pn HAMPSIXEHMH MUTAHKS CXEMbI OT
12-B0oNbTOBOrO WUCTOUHMKO pesucTopom R7 Bbi-
CTABNAIOT HOMMHASTLHOE HAMPSXEHWE BO BTOPUY-
Hoit uenn 220 B (1smepsats CTpenouHsiM Uamepu-
TeMbHbIM MPUOOPOM). DTO AENCIOT MU MOAKIIOYEH-
HOM Harpyske mowHocTsio 25...60 Br.

Llens R12C9 moxer notpebosats noabopa
HOMMHQNOB, A9 TOrO YTOBH YBPATh BHIOPOCH B
TPAHCHOPMATOPE MO PPOHTAM B MOMEHT Mmepe-
XOAHbIX NPOLECCOB NPpK KOMMYTALMK TOKA.

3awmrty no Toky Ha 10 A ycraHasnusaioT pe-
auctopom R10. 310 nossonser npepoTspaTUTh
nospexaeHne NpeobpasosaTend B cyyae nepe-
FPY3KM M KOPOTKOTO 3AMbIKAHMA NO BbIXOAY, TAK
KOK CXEMQ HOYMHOET CHWXATb BBIXOAHOE HAMpsA-
XEHMe, NEPEXOs B PEXMM CTABUAM3ALMM TOKA.

Mpeobpasosatens He UmeeT 0OPATHOM CBA3M
NO BbIXOAHOMY HAMPAXEHUIO, TAK KAK OMbIT NPAK-
TUYECKOW 3KCTTYaTAUMM NOKA3LIBAET, YTO OHO He-
3HQUUTENBHO MEHSETCS MPU U3MEHEHMM MOLLHOC-

(Mo marepuanam hitp://ntoo.com)
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TM MOAKIIOYEHHON HArPY3KM M HE BbIXOAMT 30 D8
pamin gonyctumoro guanasora 190...240 B. 128

Mpeobpasosartens notpebnset Ha “xonoctom” | | I | t
xomy He bonee 1 A, a ¢ Harpy3ko# - TOK yBenu- D,,,,f 4
YMBAETCA NPOMOPLUMAOHANLHO MOLHOCTH. 128} -

TPQH3MCTOPbI YCTAHOBAMBAIOT HA PARMATOP C | I | I t
nnowansio nosepxHocTu He meree 300 cm?. X e
Tpaxchopmarop T1 uarotoensioT comocTosTeNb-

HO. Mcnonb3oBaH MArHMTONPOBOA  TMNA t
MJIM27%40-73 wnn ananormyrbit. Obmotkm 1 1 0 >
2 copepxart no 14 sutkos nposoga M3J1-2 guo-
meTpom 2 mm; obmotka 3 conepxut 700 BuTkoB

nposoaa amametpom 0,5 mm. Ob6motku 1 u 2
[OMKHbI BbITb CUMMETPUYHBIMM (3TO yCnOBME Ner-
KO BbINONHAETCA NPU UX OﬂHOBpeMeHHOIZ HOMOT-
Ke - CPa3y ABYMA NMPOBOACMM).

B cxeme npuMeHeHbl AETANM: KOHAEHCATOPLI
C1, C2 muna K52-1, C3-C8 - K10-17, C9 - K73-
17B; nocrostHbie peauctopsl R? tuna C5-16MB,
R12 - C5-5, octansHbie - MJTT; noacrpoeunsii R -
C5-2.

Mpenoxpanutens Ha 10 A moxHo crenats w3
meaHoro nposoga amametpom 0,25 mm.

B cnyyae neperpysku npeobpasosarens, npu
CpabBATLIBAHMK PEXMMA OTPAHMYEHHMS TOKQ, NOHH-
XEHHOE HAMPAXEHWUE MUTAHWS AOMYCTUMO HE ANA
BCEX PAAMO3NEKTPOHHBIX YCTPOHCTB. B 3TOM Cny-
4yae 3aWuTy No TOKY MOXHO BbINOMHMTL C ABTOMA-
TUYECKMM MOTHBIM OTKITIOYEHMEM NPEo6Pa3oBaTe-
na (puc.3). [ns 3mvx ueneit ynobHo BOCMONb30BATH-
cst Tokosbim pene K1, rpynna KoHTaKTOB KOTOPO-
ro skmioyaet Tupuctop VS1. Takoe pene Hecnox-
HO M3rOTOBWTb CAOMOCTOSTENBHO HO OCHOBE rep-
koHa. TOK, Mpy KOTOPOM 30MBIKQKOTCS KOHTAKTS
repkoHa K1.1, HOCTpOMBAIOT M3MEHEHMEM Yncna
BUTKOB OBMOTK (OBHOTO IO BNIONHE XBATHT).

Mpy cPaBATHIBAHMK 30T CBETUTCS MHAMKA-
Top HLI. Yrobul BepHyTs cxemy B paboyee cocto-
sHWE, NOTPEBYETCH OTKIIOUMTL HA HEKOTOPOE BPe-
M8 nuTaHKe npeobpasosarens.

Ewe oavH BapraHT npeobpasosatens nokasaH

Ha puc.4. [JanHbit npeobpasosatens Hanpsxe-
HMA NO3BONAET MOAKIIOYATH K CE6E HArpy3Ky MOLLL-
Hoctio po 100 Br. Ha “xonoctom” xomy notpe6-
naembit Tok cocrasnset 8 cpeaem 0,09 A. Iua-
na3oH BxoaHsbix Hanpsxerui 9...15 B. PaBouas ua-
crota npeobpasosarens okono 20 klu,
TpaHCHOPMATOP M3rOTOBIMBAETCH M3 ABYX MAr-
HUTONPOBOMOB, CIIOXEHHLIX BMECTE, 13 heppuTa
mapku M2000HM1 tunopasmepa K32x20x4.
LoHHbie 06MOTOK yka3aHb! B TAGAMLE.

O6moTka | Kon-so Mposog
BUTKOB
| 2x8 r>50,8...1,0
Il 300 M>71 0,25
1] 10 Mn>J1 0,25

Mpy M3roToBREHMM 3TOrO TPAHCHOPMATOPA
CHQYONQ HOMATHIBAIOT BTOPHUHYIO 0bmoTky. Ha-
MOTKY BLINOMHSIOT BUTOK K BUTKY, B OfMH CIOM C
nocnenyiowel uonaumel GToponnactom unm apy-
MM M30MMpPYIOLLWM MaTepuanom. [epemuryio ob-
MOTKY HOMQTBIBAIOT ABYMSi TPOBOAGMM OBHOBDE-
MEHHO (POBHOMEPHO PACTPERENHB BUTKM HO MOr-
HUTONPOBOAE).

TpQH3MCTOPSI YCTOHABAMBAKOT HA MACCHBHOM
paauatope (yem Gonblue, Tem nyywe).

(Mo matepmnanam hifo.//www.kazus.ru)

Cxema euwe onHoro npeobpasosatens Hanps-

e kmpmktNe11/2004
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XEHMA MOKA3aHA Ha PUE.5. Mpobnema anekTpo- Mp1cTynas K HONAXMBAHMIO YCTPOMCT- Kt

MUTAHUA OCO6eHHO QKTyanbHO Ang Bnagensues  BaA, NNOCOBOW NPOBOLHMK UCTOYHMKA MK~ o naanH?rT‘ﬂp

MOKA ele HEe SNEeKTPUGUUAPOBAHHLIX COROBLIX TAHWS OTKMIOYGIOT OT TOUKM COEAMHEHMS RY: 73

LOMMKOB, TAPOXEN, T eOMHCTBEHHBIM MCTOYHM-  0BmMoToK | w Il TpaHcdopmaropa T1 , L

KOM 37IEKTPOSHEPIM MOXET BbiTb OKKYMyNATOPHAS  MOMb3YACh OCUMANOTPAGOM, MPOBEPSIOT

6atapes aBToMoGu. YOCTOTY M AMMITYAY UMMYSIbCOB HA OA30X
[Llns pewenms 3o npobnemsl 1 Gbin paspabo-  Tpawxauctopos V12, VT3, AmnauTyna wm- R14 RS

TaH NpeobpasosaTens (puc.5), nossonsowWMi M- NynbCOB AOMXHA BbiTh okono 2 B. Yacto- 1w

TQTb OT OKKYMYJSTOPHOM 6aTapemn mHorme BbiTo- Ty cnegosanms, paekyio 50 [, ycraHas-

Bble 3nekTponpubops mowroctsio go 100 Br. nueatot pesuctopom R3. I
3agaiowwmit reHepaTop npeobpasosaTens Co- 3aTem HACTPAMBAIOT y3en KOHTPONs

6paH Ha opHonepexoaHom Tpawsuctope VT1, Hanpsxexus, cOBpaHHLIA Ha Tpurrepe

pesucropax R3-R5 u konpercatope C3. Yacro-  DD1.1. [lng 31oro HanpsxeHne UCTOuHK-

Ty reHepupyembix MM umnynscos, pasHyio 100 Ty,  ka nutanma chmxaor go 10..10,5 B .

D-tpurrep DD1.2 genut Ha 2. Mpu 31om Ha BbI-  peanctopom R2 nobueaiotcs HempepsisHo-

XOLOX TPUITepa GOPMUPYIOTCS B3AUMHO MHBEPC- 10 CBevenms ceetognona HL1. Nanee soc- R3 10«

Hble MMNYNbChl, cregyiowpe ¢ yactotoi 50 MU, CTaHOBAMBAIOT COegMHEeHWe NACOBOTO oTC -

OHu ynpasrsioT kniodesbiMi TPAHIMCTOPaMK VT2 MPOBOAHMKA MCTOYHMKG MUTOHMSA CO CPeq- v P44

u VT3, BKMIOYEHHBIMM MO CXEME ABYXTAKTHOTO  HEM TOYKOM MEpBUYHOM OBMOTKH BLIXOBHO-

yeunmTens MoWHOCTH. Harpyskoi TpAH3UCTOPOB 10 TPAHCHOPMATOPA W MPOBEPSIOT Pa-

3TOrO Kackaaa cyxut Tpaxcdopmatop T1, no-  Boty npeobpasosatens npu NOAHOCTbIO 1 G5 1.5mx

BBILLQIOLLMIA UMNYNbCHOE HOMPSIXEHWE CTABUNM3A-  30PSIXEHHON OKKYMyNATOpHON Gatapee. A ce

Topa fo 220 B. OnucanHbilt npeobpasosatens WUCTbi- i o
HanpsxeHne NUTaHKsS HA KOMNEKTOPL! TPAH3KM-  TAH MPW COBMECTHOM paboTe ¢ pasnuuHbl- '

CTOPOB BbIXOLHOrO KACKApa ﬂp806p03OBGTeﬂﬂ
NOAAIOT 4epes3 COOTBETCTBYOLME UM NMONOBUHbI

mu Harpyakamu motuHocTbio 80...100 B, ve-
MONb30BANCA ANA MUTAHMA MANOrabapuT-

NepBMYHON 0BMOTKM TPaHChOPMATO- F1
pa T1, o Ha sanalowmit rerepatop  + G —
u mukpocxemy DD1 - yepes nopame- 9-128 D1 L3 103 T
TPUYECKUI CTABUIM3ATOP HaMpsIXe- - 13A 128 |1 f‘nn" !
nua R1VD1. Bmecte ¢ koHpeHcaTo- ' ” R11 508
pom Cl crobunmsatop uckniodaet : 150K
BAMSIHME KITIOYEBLIX TPOH3UCTOPOB |
HO paboTy APYIMX NEMEHTOB YCT- [ |
POWCTBA. I
Konpercatops C4 n C5 yckops- |
10T NPOLECC KOMMYTALMM KIIOYEBbIX KP1114E Y3 |
Tp06H3MCTopOB, obneryas Pexum ux b 1000x258 |
paboTh. .
Tpurrep DD 1.1, Bxos D kotopo- 1 Uz : "l AZRA KAS21
ro noaknioueH (vepes pesucrop R2) |
K MIIOCOBOMY MPOBOAHMKY UCTOYHM- | r
ka nutakus, a exop C - K Bbixogy 30- ! |
LQIOLLEro TeHepaTopd, CnyXuT Ans R6
KOHTPONS 30 HANPSXEHUEM OKKYMY- 16K
NATOPHOM BATAPEM M CUTHANWU3OUMM m | R12
0 ee pa3psaKe A0 YPOBHS, YCTAHOB- 10«
nenHoro pesuctopom R2. Mpu non-
HOCTbIO 3apsixeHHoN 6atapee Ha D-Bxoge Tpur- +< =
repa DD1.1 Hanpsixenne Boiwe nopora nepe- 2B fur 1e4 I R1 150 '45 r | ooy
KMOYeHMs, Ha UHBEPCHOM Bbixoge - nor.”0”, noato- K T 00 & - )
my csetopnop HLT He ceetutcs. Kak Tomsko Ha- < Ounx158 -—55#
MpSXeHMe GATAPEN OKAKETCA MEHbLUE [OMYCTMO- X/ ]_ Hﬁf“‘ﬂl—‘ Z’g ¢
ro, 3TOT TPUITEP NO GPOHTY MMMYNLCA 3AAQIOLLETO Vot KC191A K 'i'; &2 7
reHepaTopa Ha Bxoge C nepexmiounTes B Hynesoe K 8sib 15 00 o
cocTosHue, u 3aceetutca ceetognon HLT, curna- & 8w M
NU3MPYA O HEAOMYCTUMOM pexume paboTs Bata- ARIOTAM
pen.
MorTax npeobpasosatens npom3sonbHbI. Pe- |-—| RG s5n
auctop R1 tuna MJTT-0,5, ppyrve noctosHHbie pe- o7 o/ T
auctopsl - MIT-0,125. Mepemennbiit peanctop R2 ol MK b 1z
- CI1-1, noactpoeunsiit R3 - CM3-16 uan nioboie
napyrve axanornirbie. Konpercartop C1 okcnaHbiii a0t KS61TM? 7z
mina K53-1; konnencatops C2-C5 - KM-5. Kon- s
percatop C2 criepyeT YCTAHOBUT HEMOCPEACTBEH- V7Y KTt

HO HQ BLIBOAOX MUTAHMS MAKPOCXEMSI.

Crabunurpon KC191A (VD1) 3omernm ntoBsim
APYTMM HO Hanpsxenue crabunvsaumm 8.9 B.
Tpanauctops VT2 1 VT3 nio6uie s cepun KT827
C BO3MOXHO BOIbLLMM CTATUYECKMM KOIDOHLMEH-
TOM Nepeaayu Toka 6a3bl, UX YCTAHOBIMBAIOT HA
TENNOOTBOAAX C MIOWAALIO MOBEPXHOCTH HE Me-

Hee 300 cm2.

VIZ VT3 KT827A

HOTO CBEPMILHOMO CTAHKA, NOTPYXHOTO HACOCA
BOLOKQYKM HA COBOBOM yyacTke. [1pu 3ToM Hanps-

i
l

iz5 510

~ 2208 50

Mpeobpasosatens NPUIOAEH M AN MUTAHHS

BLITOBON 3BYKOBOCMPOM3BOAALLENM ANNAPATYPSI,
€CNU JOMNONHUTL €70 GUNLTPOM, CTICKMBAIOLLMM
MPSAMOYTONBHOCTb MMMYNBCOB BBIXOAHOTO HAMPSXeE-
HMSI.

XEHME HQ BbIXOAE NPeobpasoBaTEns HE CHUXA-
nocs 6onee yem no 210 B, a notpebnsembirt um
1ok He npessiwan 10 A. Motpebnsemslit Tok Ha
“xonoctom” xopy He 6onee 1 A.

Tparcoopmatop T1 BbINOAHEH HO MArHWUTO-
nposoge MM 27-40-58. Obmotku | u Il coaep-
xar no 15 sutkos nposoga MBA-2 wnn MCL-2,
obmorka Il - 704 sutka nposona M3B-2 0,64.

E-mail: electrik@sea.com.ua  http://www.ra-publish.com.ua
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HANAXECTbI Y 0630PbI

WHTepecHble yCTpoiHCTBA U3 MUPOBOTO NAaTeHTHOro dhoHaa

ror BbINYcK nNocBAWeH napain-
nenbHOH pabore UCTOYHMKOB MO~
CTOSHHOro TOKa
B narente CLUA 6703722 (2004 r.) N AL ,
o« Onepatop ‘F" “41,. Dxnaxnenue
OnNnUCaH peKOHd’MrprpyeMbm [ [ BR-BbIX KWEWI‘IW TONAMBHBIX r=
TOYHMK MOCTOSAHHOro ToKd. Cucre- - fueex !

ma nutarva 10 (pue. 1) coctonT us mHo- I Ilar;;u"_l '

XECTBO MCTOYHMKOB nuTaHua 11, Bkiio- _ . |
yaloLwmx B cebs kak MUHUMYM OfJHY TON- —— i

nueHyto aueiiky 12. B cuctemy sxomut
koHTponnep 13, KoTopslit aHANU3MpyeT
COCTOSIHME MHOXECTBA MCTOYHMKOB MO-
CTOSIHHOTO TOKO W MPUMHUMAET pelle-

] il Tn;;z]maa

o

= |

st -

Coaneunan

Garapen

| Marucrpans | ]'?
12--}Cerm'r 1

KOHAEHCA-| TOMAHBHbIX TONAUBHORA |
| Topoe , Aveex ek
i 1

- h |
S S Ve

3 A

.’ banxk E Ba.ﬂn

Moayno
- TONAWBHORA
AYEAKU

Banx
Garapeh

lens -

i J uHTEpPefica

HME, KOKOW M3 MCTOYHMKOB B [OHHbIM
MOMEHT MOAKMIOYUTL K Harpyske 14 ye-
pes 6nok nepeknioyatenert 182 8 308u-
CMMOCTH OT MOLLHOCTM HOrPY3KM B AQH-
Hblii MOMEHT.

B narente CLUA 6791209 (2004 r.)
OM1CAHO YNPABAEHUE CUCTEMON MU=
TAHUSA BEHTUASATOPOB. B cucremy
(puc.2) sxomst nepsbiit (210), sTopoi
(220) w n-it (230) MCTOYHMKM NUTAHMS,
KQX[Ibli M3 KOTOPBIX MMEET OTPHULIATENb-
Hyto 260 v nonoxutenshyio 270 knem-
Mbl. B cOCTOB KOXAOrO MCTOUHMKA MUTA-
HUSl BXOMIUT KOHTPOMNEP CKOPOCTH BEH-
munstopa 205. Bentunarops 140, 145
n 150 nutatotcs ot obuer cetn, 060-
aHayenHoi kak 245 v 250. TMpu Bbixo-
e M3 CTpos NMOBOrO M3 UCTOYHMKOB,
OCTANbHbIE MPUHAMAIOT HA cebs YacTb
HArpy3Kku. DnekTpoHHble npubopsl 155,
160 u 165 ycranosneHsl ans OUEHKM
KQYECTBA OXNAXAEHWS OTAENbHbIX 0Ob-
€KTOB HO OMNPEdeNeHHOM TepPUTOPUH
(wanpumep, nabopatopuu, uexa). Mx
[IOHHbIE BBOAATCA B COOTBETCTBYIOLINE
kontpornneps 205. Cuctema moxet pa-
60TaTb AAXE NPH BLIXOAE W3 CTPOS BCEX
MCTOYHMKOB MUTAHMS, KPOME OfIHOTO.

MapannenbHas cuctema nura-
HUS NEKTPOHHOW annaparypbl
onucaHa B naTeHTe  AnoHuu
2002199583 (2002 r.). Kak nokasaxo
HO PUC.3, B CHCTEMY BXOAST UCTOUHMKM
nuTaHms 1-6, peneiHuiin 6nok 7 u ane-
KTPOHHOA Cxema 8, B COCTAB KOTOPO
BXOOAT OTAESbHbIE MHTETPASbHBIE CXEMbI
(LSI), pasmeleHHble HO neyaTHoM nna-
7€ (3TO MOrYT BbITh M APYIME SNEMEHTHI,
Hanpumep MoTopsl). Ha nnarte 8 umetor-
Cl ABE NIMHMM MUTOHMS: OT UCTOYHMKOB 1-
3 (0603HaueHa DH1) u ot uctodHukos
4-6 (0603HayeHa DH2). Cucrema npea-
HO3HAYEHO AN rMOKOTo ynpaBneHus

e kmpmktNe11/2004
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e e e . B PABOTOM MCTOYHWUKOB MUTAHMS NPU U3-
MEHEHMM TOKA HATPY3KM.

MuorokackagHbii DC-DC-npe-
06pa30BATENDb OMNMCAH B MEXAYHO-
poaHom natente PCT 03041252
(2003 r.). Mpeobpasosarens (puc.4) co-
CTOMT M3 MHOXECTB OTAENbHLIX NPeob-
pasosatenert 510(1), 510(2)... 510(n).
C Bbix0f10B Npeobpasosatenei Hanps-
XEHWEe MOCTYNAET Ha BNOKK yNPaBNEHHs
514(1), 514(2)... 514(n), xoTopsle obec-
MEYMBAIOT YNPABNEHUE NOCIEN0BATENb-
Hoimu kmiouamun 502(1), 502(2)... 502(n)
n napannensHeimi knoyamu S04(1),
504(2)... 504(n). Mpeobpazosarens, Bbi-
NONHEHHbIM B BMAE MHTETPANbHOM MMK-
pocxemsl, obecneynsaeT HONbLIOH Bbi-
XOLHOM TOK MPW CPABHUTENbHO MAMNON
BESMUMHE EMKOCTU BUALTPYIOWNX KOH-
[LEHCATOPOB.

B esponeitckom natente EP 1302371
(2003 r.) onucaH M36BLITOYHBIA MC-
TOYHMK NUTAHUS ANS uenen Ge-
3onacHocTu. B ciucreme (puc.5) ume-
€TCS 1B MCTOYHMKA MUTOHMA: TeHepaTop
1, kOTOpbI 06ECNEUNBAET HANPSXEHHE
nutaHma 42 B, v akkymynaropHas 6ara-
pes 2, koTopas 0OECNeUMBAET HANPSXE-
Hue nutanna 14 B. Mimetotcs oge WmHel
nuTaHua: oaHa - ana 42 B (3), apyras -
mns 14 B (4). Umetotca asa DC-DC-
npeobpasosatens 5a u 5b: oguH u3
HUX N8 NPeoBPA30BAHMS HAMPAKEHUA
42 B 8 14 B, gpyroi - ans npeobpaso-
BaHus Hanpsxenns 14 B 8 42 B. TMpu
BbIXOE M3 CTPOS NI0BOTO W3 UCTOYHMKOB
MUTAHMS IPYrOM UCTOYHMK Obecnednsa-
eT 060 HANPAXEHWS MUTAHKUS NS NOTpe-
buteneit UT-U4 n 11a-11d.

B kanaackom natente 2306531
(2001 r.) onucava annaparypa gns
NUTAHUS NIEKTPUYECKUX UNIU Me-
XCOHUYEeCKMX cuctem. B nanHom cny-
Yyae MMEeTCs B BUAY MbIECOC, MOTOP KO-
TOpOro 0603HAYEH HA Cxeme PUC.6
kak 98. Mutanve ans neinecoca noaa-

eTca [ByMA CNOCObaMM: HEnocpeact-
? BeHHO ot batapen 114 yepes soikoua-
Tens 160 v yepes BHICOKOYACTOTHbIM
TPAKT, 0B6PA30BAHHbINA NONEBLIM TPAH3H-
cropom 120, HarpyxeHHbIM HO TPAHC-
dopmarop 122. Ha seixope TpaHchop-
matopa 122 skioyeH Apyron nonesom
:{:ﬂ"g‘sTpGHsMCTop 128. Bcs 310 cucrema yn-
POBNAETCS MUKPOKOHTponnepom 116,
KOTOPHIA MONYYOET CUrHAMLI AATYUKOB
— | nonoxexus 140 v pasnexus Bo3smyxa
T [ 146. Takoe ynpasneHue nossonger pe-
rYNMPOBATH MOLLHOCTb MbLINECOCA B 30-
BUCMMOCTH OT YCIIOBMI YOOPKY.
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3JIEKTPOHOBOCTU

BusumHbie Kapmo4Ku

Ykpaura, 04211, Kues-211, np. lNobens, 56, o¢. 341, a/a 97,

1/¢ (044) 4566858, e-mail: dacpol@ukr.net,  www.dacpol.com.pl

BCE IN9 CMITOBOW SNEKTPOHMKI. inonsl, puctops, IGBT-moaynm, koHaer-
CQTOPbI, BEHTAATOPbI, AATYMKM TOKQ W HOMPSKEHHS, OXIOAMTENM, TPAHCHOPMATO-
pbl, TEpMOpENe, NPEAOXPAHUTENH, KHOMKH, 3NEKTPOTEXHMYeCKoe 06opya0BaHME.

BanbTep
LlloTkn

HNN “TEXHOCEPBUCMPUBOA"

Ykpaura, 04211, Kues-211, a/a 141,
T%; (044) 4584766, e-mail: fsdrive@ukr.net

[lnoas u MocTmkm D|OTEC25,I1MOJ1HbIe, TpuctopHbie, IGBT-momynu, cunosbie
nonynposogHukn (SEMIKRON), koHaeHcaTopsl KOCHHYCHbIE, MMNYMbCHBIE,
motopHbie (ELECTRONICON), pemoHT npeo6pa3osateneil 4acToTs.

Bce, k10 neproamyecku NnpocmaTpuBaeT CNPABOYHMKM MO NO-

NYNPOBOAHMKOBLIM I'IpM60pOM, HECOMHEHHO O6p0-|—g-|— BHUMO- Ykpanra, Knes, yn. KpacHorsapaesickas, 5, 1. (044) 5524005, ¢. 5524005
HME HO TO, YTO PE3KO HOPACTAET HOMEHKAATYPA M YAyYLIa- Mpownssoacreo: nngom};me tparchopm. 0,1...20 kBt no TY 3akasunka. Ine-

) KTPOMOHTOXHbIE PABOTH. Peanuaauns: GBTOMATSI, M3AENMS SNEKTPOYCTAHOBOY-
tOTCA NAPAMETPBI TAK HA3bIBAGMBIX INOAOB LWortkn. M 570 He Hble, KOBEeNM, NPOXEKTOPLI, U3MEPUTENbHBIE NPMBOPLI, H3ONALMOHHBIE MATEPH-
YBMBUTENBHO, NOCKONbKY MO CPABHEHMIO C O6bIHHbIMM anopa- Qnbl, SNEKTPOABUIATENN U M.

MW OMOAbI [LoTkn umeloT meHbluee npamoe nageHne Hanps-
XEeHud, a CNefoBATENIbHO, MEHbLUE NOTEPU MOLLHOCTH.
B L 23 1886 |—|. " Ykpaura, [Henponetposck, yn. LLlesyerko, 37,
oquep OTKM poaunnca tonsa r. B topuxe 7/ (056) 7702040, 7440476,
(LU BeMLI,OpMFI). Ero otey 6bin YHUBEPCUTETCKMM MOATEMOTUKOM. hito.//www.atlantis.com.ua,  e-mail- office@atlantis.com.va
Banbtep nowen no cronam otua v 8 1904 r. NOCTYNUA B YHK- ABTOMAT3ANS TEXHOJTOTMYECKIX TIPOLJECCOB: paspaGortka cuc-
BEpCUTET ryM60ﬂbJJ,TO B BepnMHe, rie M3yyan CI)M3MKy. Yypre- tem ACY T, noctaska 060pyaoBaxus, NporpammHoe obecneyeHme.

000 "Arnantuc”

nem LLotku 6bin 3HamernTilt dusnk Make Mnakk, noa pyko- YN "Murekc-cepauc’
BoacTeom kotoporo Wotku sawmtun 8 1912 r. yuenyio cre- Ykpantia, 04201, Knes, Mutickoe wocce, 4, 7. (044) 4322413, 5682138
neHb foktopa ¢unocodum. Temoit aucceptaumm bbina cnewu- HuakosonsTHas annaparypa. Peanuaauys: GBTOMATS, MycKATENH, KHOMKM, pene,
QNbHASA TEOPUA OTHOCHUTENBHOCTY. KOHTQKTOP, KOHLEBHIE BLIKNIOYATENH, TPAHCHOPMATOPS], 3NEKTPOMArHMTH U ApP.
MNocne ngnyueHMﬂ YYEHOM CTeneHu E_Iom/t nepegxon B Ue- AO3T "HNN "MepcnexTusa”
Hy, rae padoTan I'IOvﬂ, PYKOBOACTBOM DunbresibMa buUHA, nay- Yepautia, 03187, Kues, np. Ax. [nywkosa, 40,
peata Hobenesckoit npemun 1911 r. Mpopabotas tpu roga 7/ (044) 2662561, 2662489, e-mail- gals@kiev-page.com.ua
y Buna, LWoTku nepeLlen Ha AOMKHOCTb npocbeccopo Teope- Paspabotka u noctaska snektporHbix ATC. Cosnarne pasnmuHbix (B Tom umc-
TUYECKOM ¢M3MKM B yHMBEPCHTET Poctoka. B 1925 r. oH ne- ne GOPTOBLIX OBUALMOHHBIX U KOCMUYECKUX) YCTPOMCTB KOHTPONSA YNPABNEHHs
6 6 S; W uHankaupn. PaspaboTka, MOAEPHU3ALMA W U3FOTOBNEHHE TDEHAXEPOB TPAHC-
PEXOaMT padoTaTh B TABOPATOPHIO d)Mprl Ieémens, rae u pa- MOPTHbIX CPEACTB W APYTMX CNOXHbBIX OBBEKTOB YNPABNEHMS.
60oTaN 10 YXOaQa B OTCTOBKY.
Mceneposarms Lotk MOXHO pasaenTs Ha ABG HANPOB- 000 “Konkopa
AIEHUA: UCCNIETOBAHMS B BAKYYMHOM SNEKTPOHUKE U UCCNEdO- Ykpanna, 04074, Kues, yn.[erraperxo, 26/28, 1/$(044) 4301018, 5361836
BOHUS B OBRACTH MONyNPOBOAHMKOB. Ho 310 6bino He Bce. Cog- KabensHbie u mautossie mydrsl 0,4...10 kBT, koHueBbie 30nenku, BOPOHKH, po-
o MKW, NPUNOM, HOKOHEUHMKY, Mnb3bl. Jlenta cmonsras, T1XB, x/6, creknonena.
mecTHo ¢ l'epnaxom oH 3obpen pesuHoBbIi MUKPODOH U pe- Macryka, nasnbsie matepuansi. [nom6uparopsl, nnombel, Tpocvky. Joctaska.

3MHOBBIN rpomMKkoroBopuTens. Hesasucmo ot 3. ApMcTpoHra
LLloTku n3obpen cynepreTepoanHHbIA NPUEMHUK.

v _ Ykpanra, 61037, Xapskos, np. Mockosckmi, 138A, og. 319,

B 061’:10‘7“ BOKWM”O“geX”“K“ noctwxenvs LLlotkw Geiny se 1/ (0572) 162007, 174769, e-mailtecon@velton.kharkov.va
kK. VIMEHHO OH W300pen namny C SKPAHHOM CETKOM B AsTopuaosanHbii cctemHbi Hterpatop SCHNEIDER ELECTRIC. Paspa6ort-
19151, TeTpoL B 1919 r. Vimento EMY NPMHALNEXMT 3HA- ka ACY T, komneHcaLps peaKTUBHOM MOLLHOCTY, SMEKTPOTEXHUYECKME M3AENHS.
MEHUTAA 30BUCMMOCTM TOKQ B IagMnNe OT annoerHoro HOnpﬂ- M3MepMTeJ‘IbHGH TEXHWUKA (OCLLMJ'IJ'IOI'pOCbe, MYNIbTUMETPbI, TOKOBbIE KJ'IeLLIM).
XeHus - 3aKoH Tpex sTopsix. B 1918 r. Wotku H9I‘IMCO% Knac- 00O HIIN "JIOTUKOH"
CMYECKYIO CTAThIO O LWYMAX B NAMMNAX, B KOTOPOW OH ODOCHO- Yipaura, 03150, r. Knes, yn. Arpu bap6ioca, 94, k. 402,
BQ HANMWYWE [BYX BMAOB LUYMOB: TEMNOBLIX M LUYMOB SMUCCHM. 1/ (044) 2528019, 2611803,

B obnactw nonynposoatmkos LWotku 8 1929 r. ony6auko- www.logicon.com.va, _e-mail: info@logicon.com.ua
BAN KHMrY, B KOTOPO# ONMCAN TEOPMIO TBEPAOTO TeNd Npy Bbl- MoCTOBKA: MCTOYHUKU MUTOHMA M NPe0BpPa30BaTEnH, KABENH, KNEMMbI KOM-

P E MYTOLMOHHBIE U ANA NEYATHOTO MOHTOXA, NPUGOPHBIE KOPMYCA W CTOMKM,

SOKOM ;‘MCTOTe €ro cocraeaq. My anHOMeXMT Bblpoerme NEKTPOMOMUHECUEHTHBIE M XMAKOKPUCTANNUYECKME OUCNNEN, KHOMKKA U
IObIPKK ™, KOTOPbIE HAPALY C 3NEKTPOHAMK Yy4ACTBYIOT B NpPO- MOTPUYHBIE KNABUATYPSI, kabenbHble BBOAB M CAMbHUKM, AATYMKN, NPOMbI-
ueccax 8 nonynposogHukax. B 1935 r. o otkpein sddek, Ho- WACHHLIE KOHTPOTNEPS!.
3biBaeMbiit certdac spdextom LLotkn. B 1938 r. oH onmcan no- HMN "dnekrpomup”
BEEeHME KOHTAKTA METANN-nonynpoBOAHKK, 3aBUCALLEE OT Ykpanra, Knes, Honeux, yn. Aprema, 173/16, 1.(062) 3819245, $.3819247,
BAPLEPHOTO COA HA MOBEPXHOCTM KOHTAKTA MEX[Y MATEPH- e-mail: elmir@skif net
anamu. TaK M BO3HUKIIM 3HOMEHMTHIE gmoasl LLoTku. Crabunmnsatopel HaNpsxeHust OBHOPA3HbIE U TDEXPA3HBIE, MEKTPO- U CBETOTEX-

Banstep LLloTkw yenewro pO6OTOJ‘I 8 J'IO60p0TOpMM drpmsl HU4eckoe 0BOPYAOBAHHUE, AM3ENb-TEHEPATOPL M DEH3MHOBLIE MEKTPOCTAHLMM.
Siemens no 1958 r., korna oH ywen 8 otcraeky. Ocratok xus- "SHUPA Gmbh”
Hu on nposen B [Npetudunae (Tepmanus) u ymep 4 mapra Ykpaura, Kues, 7. (044) 4668146, . (044) 5652805
19761. 3a ABA roga Ao 3Toro d)MpMO Siemens 3anyctuna B [TOCTOBKM 3NEKTPOTEXHUUYECKOM MPOZYKUMM: ANbOEPEHLMAnbHAS U TOKOBAS
cepMHHoe MPOM3BOACTBO NEPBbLIE ANOMbI WoTku. 301MTa, pene, Wkadsl PACNPeRenuTensHble U GypHUTYPA, ABTOMATUKA AN

cMCTeM OCBeLLEHMs, Kopoba.

Jnekmpuik Neil1/2004 E-mail: electrik@sea.com.ua http://www.ra-publish.com.ua



ANeKTPOHHbIe HabOopbl AN paanonioomnTenein

YBaXaEMble YTATENM, B STOM HOMEPE OnyBIMKOBAH NepeyeHb 3neKTPOHHbIX Habopos 1 moayner ‘MACTEP KIAT”, a Takxe roToBbix amepuTenbHbIX npubopos 1
MHCTPYMeHToB Gupmel Velleman.

Koxabiit HOBOp COCTOMT M3 NEYQTHOM MNATHI, KOMMOHEHTOB, HEOOXOAUMBIX ANst COOPKM YCTPOMCTBA, W MHCTPYKUMK o cbopke. Bee, 4to HyxHO caenars, - 370 Bbi-
6paTh 13 KATANOra 30MHTEPECOBABLUMIA Bac HaBOP M ¢ nOMOLWbIO NasNbHMKG cOBPATH roToBOE YCTPOiicTBO. ECin BCe coBpaHo npasmnbHO, yCTPOicTBO 3apaboTa-
et cpasy bes nocnegyowmx Hactpoek. Ecnn B Hasearmu Habopa crouT 0bo3HadeHre “Mopyns”, 3HQUUT, HABOP He TpebyeT COOPKM M FOTOB K MPUMEHEHHIO.

Bbi MMeeTe BO3MOXHOCTb 30KQ3ATb 3T HABOPEI U FOTOBbIE U3MEPHTENbHBIE NPUOOPL Yepes peaakunio. CTOMMOCTb, YKA3QHHAS B NPAC-NMCTOX, HE BKIIOYQET B Ce-

65 NOYTOBbIE PACXOABI, 4TO NPK 0bLLer cymme 3akasa ot 1 po 49 rpH. coctasnset 5 rpH., ot 50 1o 99 rpw. - 8 rpH., o1 100 po 149 rpk. -

10 rpH., ot 150 go 199 rpH. -

13 rp., o1 200 go 500 rpw. - 15 rpH., ot 500 go 699 rpH. - 20 rpH., ot 700 go 999 rpH. - 25 rpH.

[na nonyuenms sakasa Bam Heobxoanmo npucnats 3assky Ha uHTepecyiowuit Bac Habop no appecy: “Uspatenscreo “Pagioamarop” (“MACTEP KT’), a/a 50,
Kues-110, unnexc 03110, un no dakey (044) 573-25-82. B sasske pasbopumBo ykaxuTe KOROBLIA HOMEP M3AENUS, ero Ha3BaHMe W Baw obpathsil apec.

3aKa3 BbICHNAETCA HaNoXeHHbIM nnatexom. Cpok nonydenus 30ka3a no nodte 2-4 HeAenu C MOMEHTA MOYYEHNs 30SBKM.

Llens Ha HaBopsl M NPUBOPSI MOTYT HE3HAUMTENBHO MEHATLCS KOK B OfHY, TOK M B APYryl0 CTOPOHY.

Homepa Tenedoros ang cnpasok u korcynstaumit: (044) 573-25-82, 573-39-38, e-mail: val@sea.com.ua. Xaem Bawux sakasos.

Bonee noapobHylo nHGOpMaymio No KOMNAEKTauuM Habopa, ero TEXHNYECKHM XAPAKTEPUCTUKAM M NpoYnmM napamerpam Bbi moxe-
Te y3Harb u3 karanora “MACTEP KUT”, no nsmepurensHeim npubopam - u3 karanora “KoHrponbHo-usmepurensHas annaparypa”, 3aka-
3aB karanoru no pasaeny “Kuura-nouron” (cm. crp.32).

Kog

AK059
AK076
AK095
AK109
AK110
AK157
MK035
MK056
MK063
MKO71
MK072
MK074
MK075
MK077
MK080
MKO081
MK084
MK107
MK113
MK119
MK152
MK153
MK156
MK284
MK286
MK287
MK290
MK301
MK302
MK304
MK305
MK306
MK308
MK317
MK318
MK319
MK321
MK324

MK324 /nepen. Donontutenshuii nynst ans MK324
MK324 /npuem. Dononwurenshbii npuemink ans MK324

MK325
MK326
MK328
MK331
MK350
NKO001
NK002
NK004
NK005

NK005/8 kop. CymepeuHbiii nepekmioyatens ¢ koprycom

NK008
NKO10
NKO14
NKO017
NK024
NK027
NK028
NK029
NK030
NKO037
NK040
NK045
NK050
NKO051
NK052
NK082
NKO083
NK089
NK092
NK106
NK112
NK117
NK121
NK126
NK127
NK131
NK133
NK135
NK136
NK138

Haumerosarme Habopa Llena, rpH.
BhicokouacToTHilt nbesousnyyaTens 34
MUHMATIOPHBIF Nbe30M3NyYaTEND 28
MHdpakpacHbii oTpaxarens 25
[latunk ang oxpaHHbIX cuctem 34
JlaTunk ans oxpaHHbix cucTem (Topuesoil) 30
YbTPa3BYKOBOW MbE30M3NYATEND. 70
YnbTPa3BYKOBOW MOAYSb ANSt OTMYIUBAHMS FPbI3YHOB 49
3-N0NOCHBIN GUILTD AN AKYCTUYECKMX CUCTEM (MOBYIB)..vvvvervcrsvvcerrrssvvcrnesssoes 46
Yrmeepcanshblit yeunutens HY 3,5 B (moayns) 56
Perynsatop mowrocti 2600 Br/220 B (mogyns) 89
Yuusepcanshsiii yeunutens HY 18 Br (mogyns) 82
Perymipyemsiii mogyns nutanms 1,2..30 B/2 A 73
YHuBEpCaN. yAbTPA3BYK. OTNYTWBATENb HOCEKOMBIX M TPBI3YHOB (MOGYMb) .......... 122

Wmutatop nost cobaku (mogyns)
DNeEKTPOHHbI OTMYIUBATENb NOA3EMHbIX TDbI3YHOB (MOAYTD) ...
Cornacytowmit TpaHCHOPMATOP ANS NbE3OU3NYYATENS (MOBYb
Yuusepcanshsiii yeunutens HY 12 Br (vogyns)
Craw, ynbTPa3ByKOBO OTAYIMBATENL HACEKOMbIX W FPBI3YHOB (MORYAL) .oo.cvrvve 70
Tamep 0..30 muryT (Mopyns)
Mogynb MHAMKATOPA OXPAHHBIX CHCTEM
Brok 3awuThl 3neKTPONPUBOPOB OT MOMHUN (MOBYIB).....vvccvversvverrcrscerersceee
VIHANKOTOP MMKPOBOMHOBbIX M3NYYEHMI (MOAYb)
ABTOMOGHALHAA OXPAHHAA CTHOAK3ALMS (MOBYb)
[leTextop uHpakpacHoro uanyuerms (mogyms)
Mogynb ynpaBneHms OXpaHHbIMK CUCTEMAMM
VIMATATOP BMAEOKAMEPHI HOPYXHOTO HABMOREHHS (MOZYND).
[enepaTop 1oHOB (Moaynb)
TlasepHbiit uanyuatens (moaynb)
[Mpeobpazosatens Hanpsixexns 24 B s 12 B
4-kaH. LPT-kommyTaTop Ans ynpasneHus Larossiv Asuratenem (Moayss)..
[porpamMm1pyemoe yCTp-BO YNPOBAEHMA LIArOBLIM ABMTATENEM (MOZYMb).
Mogynb ynpasneHs asuratenem NoCTORHHOTO TOKA
[TporpamMm1pyemoe yCTp-BO yNpABAEHHS LIATOBLIM ABUTATENEM (MOAYb).
Mogynb 4-kanansHoro 1Y 433 Mly
Mogyrib 30LUMTE OBTOMOBMNLHOTO AKKYMYNISTOPQ
Mogyrib 30Tl OT HaKUMK
Mogyns npeaycunurens 10 Tu...100 Iy
TMporpammpyemsiit mogyns 4-kaHansHOro Y 433 MIL ...

Mogyns nazepHoro woy
[llexopep VIDEO-CD (ELE-680-M1-VCD MPEG-card) (mogyns)
Tenerpadhbiit manunynstop “IKINMC”

Popnoynpasnsemoe pene 433 Ml (220 B/2,5 A) (MOBYNb) ..vvvvccrcvvrrrscrccrrrrns
Ornyrusarens rpeisyHos “TOPHALO” (momyns)
Mpeobpazosatens Hanpsxernst 12 B 8 6.9 B/2 A ..o
Cupena BoaaywHoi Tpesoru 2 Br
CrabunmManpoBaHHbI HCTOUHMK nuTaHua 6 B - 9 B -
CymepeuHbiit nepexnioyatens

12B/2 Ao

Perynatop mowroctv 2600 Br/220 B
Perynupyembiit uctounmk nutanma 0...12 B/0,8 A
Yeunutens HY 12 Br (TDA2003)
[1peobpa3oBaTENs HAMPAXEHUS ANS MUTAHNS TIOMUHECLEHTHBIX IOMM..cvvrrrevvvcre
[Mpo6neckosbii MASHOK HA CBETORMOAAX
Perynupyemsiii uctounmk muranma 1,2..30 B/2 A
YnbTpa3BykoBO# CBUCTOK Ans cobak
TMpobneckosbiit masyok (rexHonorus SMD)
Crepeoycunurens HY 2xx8 Br
Perymapyemsiii uctounmk muranms 1,2..30 B/4 A
Crepeodormueckuit yeunmrens HY 2xx2,5 Br
Ceresoit punbTp
Perynatop ckopoctn Bpatenus maHu-apenn 12 B/50 A ..o
bonbLioi npobneckosbiit MasHOK Ha cBETOANOAE
ONeKTPOHHbI PenenneHT (OTNyrmBaTENb HOCEKOMBIX-APAZHTOB) . ..vvcrverrrsrerrrrren
KomBuH1posarHsIit Habop (repmo-, doTopene)
Undpakpacksiii 6apsep 50 m
Dotopene
MHdpakpacHbiit npoxextop
YHuBepCanbHas OXpaHHas cCTeMa
Lindposoit anekTpoHHbIit 3amok
VHanKaTOp AN OXpaHHBIX CUCTEM
Undpakpacksiii 6apsep 18 m
CeHcopHbilt BbIKIOYATEND
Mepenarunk 27 My
Mpeobpazosatens Hanpsxerns 6..12 B 8 12..30 B/1,5 A oo
ABTOMOGHIbHBIM QHTEHHBIN yeunutens 12 B
3BYKOBOJ CHTHANM3ATOP YPOBHS BOAbI
Perynstop nocrosutoro Hanpsxermns 12..24 B/10..30 Ao
Antennsiit younmurens 30...850 MTy

E-mail: electrik@sea.com.ua

NK139
NK140
NK141
NK143
NK145
NK147
NK148
NK149
NK150
NK289
NK291
NK292
NK293
NK294
NK295
NK297
NK298
NK299
NK300
NK303
NK307
NK307A
NK314
NK315
NK316
NK340
NM1012
NM1013
NM1014
NM1017
NM1022
NM1031
NM1032
NM1034
NM1041
NM1043
NM2011

121

Konseprep 100..200 Mry
Mocroson yeunurens H4 200 Br
Crepeopekonep
{OHbilt 3nekTpoTexHUK
3BykoBOI CurHaNK3aTOp ypoBHa Boasl (SMD)
Antennit yeunutens 50...1000 My
BykseHHo-undpoBoit MHaMKatop Ha cetognosax 12 B
Briok ynpasnesuts GykseHHO-LMGPOBLIM HHEMKATOPOM ..
I'IporpuMMMpyeMbm 8-kaHanbHbIA KOMMYTATOP
IMpeo6pazosatens nocrosHHoro Hanpsxerus 12 B 8 220 B/50 Ty.
CurHan13aTop 306IMNEHHOCTA
Monmsatop Bosayxa
Metannouckarens
6-kaHanbHas caeTomysbikansHast npuctaska 220 B/500 BT.......ovcocrrvvccrcres
“Berywye ornn” 220 B 10xx100 Br
Crpo6ockon
SneKTPOLLOK
YCTPOWMCTBO 30LWMTHI OT HAKMMK
JlasepHbiit ceeToBoM addext
YCTPOACTBO YNPABAEHMA LIArOBLIM ABUTATENEM
VIHGPaKpacHsif CeKyHROMEP € MHPAKPACHbIM CBETOBLIM GAPbEPO
[lononuenshsiii nidpakpacksii 6apsep ans NK307
[etektop nxu
OtnyrvBatens KpOTOB Ha ConHeuHoM 6atapee
YbTPa3BYKOBOW OTMYIMBATENb MPbI3YHOB
KomnbioTepHbiit nporpammmpyembiit “JIa3epHbiin SGEKT” ......vvvorvcerrrrreicrersrnns
Crabunusatop Hanpsixerms 6 B/T A
Crabunusatop Hanpsxenmns 9 B/T A
Crabunuaatop Hanpsxerns 12 B/1 A
Crabunusatop Hanpsixenus 24 B/1 A
Perynupyemsiit uctounnk nutanms 1,2..30 B/1T A
[Npeobpa3zoBaTens OFHONONSPHOTO MOCT. HAMP. B NOCT. ABYNOASPHOE
INpeo6pazosarens 12 B/220 B ¢ pagmaropamu
IMpeobpasosarens 24 B s 12 B/3 A
Perynsatop mowmoct 650 Br/220 B
YCTPOCTBO NAGBHOTO BKIIOYEHNS/BbikmoUeHMs namn Hakanmsarus 220 B/150 Br..42
Yeunurens HY 80 Bt ¢ papatopom

NM2011/MOSFET Yeunmrens HY 80 Br Ha 6MnonsipHbix TROHZUCTOPOX ..vvvcvvvevrrrrsrveerres 105

NM2012
NM2021
NM2032
NM2033
NM2034
NM2035
NM2036
NM2038
NM2040
NM2041
NM2042
NM2043
NM2045
NM2051
NM2112
NM2113
NM2114
NM2115
NM2116
NM2117
NM2118
NM2202
NM2222
NM2223
NM2901
NM2902
NM3101
NM3201
NM3311
NM3312
NM4011
NM4012
NM4013
NM4014
NM4015
NM4021
NM4022
NM4411
NM4412
NM4413
NM4511
NM5017
NM5021

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

Yeunurens HY 80 Br 81
Yeunurens HY 4xx11 Br/2xx22 Br ¢ papatopom 77
Yeunmrens HY 4xx40 Br/2xX80 BT C POAUATOPAMM w..ovcvcvrrverrrncrnrscrressinrres 100
Yeunurens 100 Br 6e3 paamaropa
Yeunurens HY 70 Br TDA1562 (aBToMOGHbHBIM) .
Yeunurens Hi-Fi HY 50 Br TDA1514
Yeunurens Hi-Fi HY 32 Br TDA2050
Yeunurens Hi-Fi HY 44 Bt TDA2030A+BD907/908......ccoccvvccvrrccevrscrienscierssnen
Astomobunshbit YHY 4xx40 Br TDA8571J
AstomoGunshbit YHY 22 Br TDAT516BQ/1518BQLc....covvvicrericrrscicrres
Yeunurens 140 Br TDA7293
Mowbiit asToycunmrens moctosoi 4xx77 Br (TDA7560)
Yeunurens HY 140 Br un 2xx80 Br (knacc D, TDA8929+ TDA8927).
[lByXKQHONbHbIA MUKPODOHHBIN ycunmuTenb
Brok perynupoeku Tembpa u rpomkocTy (crepeo)
DAEKTPOHHBIM KOMMYTATOP CUTHANOB
Mpoueccop npocTpaHcTBeHHOro 38y4aHHA (TDA3BT0).....ovvvvrrcrrrcicrrrierrsirns
Axtvenbiit punstp HY ans cabsydepa
AKTMBHBI 3-NONOCHbIH GUIbTP
AkTuBHbIH 610K 06pabOTKM CHrHANG Ana cabeydepHOro kaHana.
TTpeasapuTensHbiit CTEPEOGOH. peryn. ycunuTens ¢ GanaHCom
Jlorapudmuueckuit petektop
CrepeodoHnueckuit MHAMKATOP YPOBHS CUTHANG “caeTawmitcs cron6”.
CrepeodoHnyeckuit MHAMKATOP YPOBHS curHana “Geraiowyast Touka” ..
Buaeopassetsutens (ycunurens)
Yeunutens BugeocurHana
ABTOMOGHIbHbIA QHTEHHBIA yCUAMTEND
Mpuemnmnk YKB YM (crepeo)
Cucrema MK 1Y (npuemHmk)
Cucrema K 1Y (nepeparumk]
Munu-tarimep 1..30 ¢
[arunk yposHs Bogsl
CeHcopHbiit BbiKIOYaTENb
DoTonpremHmk
MHdpakpacHbiit petextop
Tamep Ha mukpokorTponnepe 1..99 min
Tepmoperne 0...150°°C

4-kaHaNbHOE MCNONHUTENbHOE YCTPOICTBO (610K pene)
8-kaHaNbLHOE MCNONHMTENbHOE YCTPOCTBO (BroK pene)
4-kaHaNbHbIA CETEBOI KoMMyTaTOp B Kopnyce “Munot” ...
Perynstop sipkoctn nomn Hakamveakus 12 B/50 A
OTnyrBaTens HACEKOMbIX-NAPASMUTOB (SNEKTPOHHBIA PENEINEHT) . ..vvvrrcrvcrrrrrrees
Monnueitckas cupena 15 Br

Jnekrpuk Neiil/2004



NM5024 Cupena ®BP 15 Br 29
NM5031  Cupera BosaywHoit Tpesorm 25
NM5032  My3biKanbHbI S1EKTPOHHbIA ABEPHON 3BOHOK (7 MENIOBMM).....vvvrrcevcvrrersicrressns 87
NM5034 KopabensHas cupera “TYMAH” 5 Br 25
NM5035  3BykoBO# CHrHANM3ATOP YPOBHS BOAI 28
NM5036 TeHepatop Mopse 25
NM5037 Metporom 25
NM5101 Cunresatop caetosbix 3ddekros 123
NM5201  Bnok mHamkaumm “cetswmiicss cron6” 46
NM5202  Brok uHaMKaumu - GBTOMOBMNbHbIN BONLTMETP “CBET. CTONG ..oocovevervrnno 49
NM5301 Brok uHavkaumm “Geraiowas Touka” 44
NM5302 Bnok uHaMKaUMK - GBTOMOGWNbHBIA BONMLTMETD “Ber. TOUKQ .....ccvcevrererererrrcsccr 46
NM5401  AsTomoBunbHsIit TaxOMeTp Ha uHa, “Ger. Touka”

NM5402  AsTOMOGHIBHBI TAXOMETP HA WHE “cBeT. cTonb”

NM5421 SnektporHsiii 6nok saxuranms “knaccuka”

NM5422 SnektpoHHoe 3axuraHue Ha “knaccuky” (MHOrOMCKPOBOE)..

NM5423  DnexTpoHHOE 30XAraHME HA NEPEAHENPUBOLHbIE OBTO........

NM5424  Snexrportoe saxuranme (mHoronckposoe) Ha A3, YA3 v ap

NM5425
NM5426
NM6011
NMé6013
NM8011
NM8012
NM8013
NM8021
NM8031
NM8032
NM8033
NM8034
NM8041
NM8042

MapuupyTHbiit auarHoctuueckuit komnsiotep (OK) ...
ABTOMOT. 30PSAHOE YCTPOMCTBO A5 OKKYM. 60T0pew 128.
KoHTponnep anekTpomexaHn4eckoro 3amka
ABTOMOTUYECKMI BKIIOYATENb OCBELLEHNS HO 6A3€ AATYMKA ABUKEHUS...occvvvc. 100
Tecrep RS-232
Tecrep DC-12V.
Tecrep AC-220V
MhavkaTop yposHs 3apsaa akkymynstopa DC-12V
Tectep ans NPOBEPKM CTPOYHbIX TPAHCHOPMATOPOB
Tectep ang nposepku ESR kavectsa anektpon. koHaeHcaTopo
Yerpoictso ang nposepku MK-nynstoe 1Y
Tectep KOMMbIOTEPHOTO CETEBOTO KABENA “BUTAS NAPQA” .cvvvvvvveevecceeevnenenesessssens
MeTannouckaTens Ha MUKPOKOHTPOIINEpe
VIMIynbCHbIA METANIONCKATENb HA MUKDOKOHTPOMIEPE ...

NM8051 Yacrotomep, yHusepcan. undp. wkana (6asossiit 610

NMB8051/1 Aktverbiit wyn-genutens Ha 1000 (mpuctaska)

NMB8051/3 TMpucraska ang uamep. pesoH. yactots auHomuka (ans NM805T) ....................67
NMB8052 Jlormueckuit npobrmk 43
NM8511 Tenepatop TB-Tect Ha 6ase npuctasku DENDY 69
NM9010 TenedorHbiit “artunmpar” 41

Kongeepropsi 12 (24) B DC - 230 B AC ¢pupmbi VELLEMAN

[uratme ot akkymynsropos 12/24 B - seixogroe Hanpsxerme 230 B ang
[UTAHNS 3NEKTPO- M PABMOINEKTPOHHOTO 06OPYLOBAHMS.

* KoHBEPTOPLI, MMeEIOLLME B OKOHYAHMM Lnpsl 24, IUTQIOTCS OT aKKYMynISTOPOB
24 B, ocranbhsie - ot 12 B.

* Konsepropsi, nmerowpe nrgexc M [ otcyTcrame Gykssl), ykomnnekToBaHs!
PO3ETKaMM C MPYXMHHbIMM BbIBOaMM “3emin’.

o KoHBEPTOPLI, MMeEIOLLME MHBEKC B, YKOMINIEKTOBAHBI PO3ETKAMM CO LUTHIDEBBIM
B8b18040M “3emmn”.

* Konseprops! rpynnsl GL, wm mmerowme mHgexc S, 06naaaioT yiydiienHos
POPMO¥T BBIXOGHOTO HAMPSXEHNS! TEPEMEHHOIO TOKQ.

NM9211 Mporpammarop ans kontponnepos AT89S/90S dupmb ATMEL
NM9212  YnusepcansHbiii agantep ans cotossix TenedoHos (noakn. k 1K)
NM9213  Anantep K-L-nuHuv (ans GBTO € MHXEKTOPHbIM ABUraTENEM)
NM9214  VK-ynpasnenue png K
NM9215  YhusepcansHsiii nporpammarop

NM9216.1 Mnara-agantep ans yHusepc. nporpammatopa NM9215 (mk-pa ATMEL)..
NM9216.2 Mnata-agantep ans yH. nporp. NM9215 (ans mukpokortponnepa PIC)
NM9216.3 Mnara-agantep anst yH. nporp. NM9215 (ans Microwire EEPROM 93x
NM9216.4 Mnata-onantep ans yH. nporp. NM9215 (ananep 12C-Bus EEPROM)
NM9216.5 Mn.-a. ans yu. np. NM9215 (an. EEPROM SDE2560, NVM3060 SPIQSxxx) 44
NM9217  Yerporicso sawmTsl komnbioTepHbix CeTeM (BNC ..o

NM9218 Ycrpoitctso sawuTsi komnsiotepbix ceteit (UTP) ]09
NS007  CeHcopHblit 3NEKTPOHHBIN NEPEKIOYATEND 75
NS009  TeHepatop 38yk0BOM YaCTOTH 149
NSO18  MukpodoHHbIA ycunutens 65
NS019  Merannomckarens 118
NS023  Perynupyembiit uctourmk autannst 3..30 B/2,5 A oo 157
NS031  Snektpontas 4-ronocHas cupena 8 Br 86
NS041  MMpegssapurenshbiit ycunurens 63
NS047  Tenepatop mmnynbcos npamoyronbHoi Gpopmsl 250 T 16 KMt 72
NS053  BunonsipHbiit uctournk muranus ++40 B/8 A 144
NS061  TenedorHbiit ycuautens 99
NS062  Crabuansarop Hanpsxenns 12 B/1 A 63
NS065  Pagmonpuemnmnk YKB 104
NS070  Perynatop ckopoctit paboTsl GBTOMOGUAbHBIX CTEKTOOUUCTUTENEM.........ccoccccvvr... 8D
NS093  Bnok 3awwmTsl akyCTUdeckux cucTem

NS099  Brok 3apepsku

NS159  Ceetosoit nepexniouarens

NS162  Bnok sawmrsl akyctmyeckux cuctem 1...100 Br

NS164  Perynarop mownoctn 220 B/800 Br

NS165  Crpobockon

NS167  Ynstpassykosoit pagap (10 M)

NS169  Crabunusarop Hanpsixernst 5 B/T A

NS170  Crabunnamp. uctournk noct. Hanpsxerns 12 B/0,5 A...

NS172  Astomatnyeckmit GOTOUYBCTBUTENbHDIN BLIKIIOYATENb CETH ..

NS173  OxpaHHas curHanmsaums 4om/marasuH

NS178  MHankatop BLICOKOUACTOTHOTO M3MyYeHHs

NS182.2  4-kaH. yachi-TaiiMEP-TEPMOPET. C SHEPrOHE3AB. NAM. W UCMONH. YCTP-OM.......... 192
PRO05 Mynbtmetp undposoit DYM300, Velleman ... ............. ... 114
PRO06  Mynstumetp axanorossin DVM810, Velleman. . ................. 54
PRO07  Mynstumetp undposoit DVM830L, Velleman. .. ................. 84
PRO08 Mynstmetp undposoit DVM850BL, Velleman. .. ............ ... 150
PRO09  Mynbtmetp undposoit DVYM890, Velleman ... ............. ... 396
PROTO  Mynstumetp undposoit DYM9IQOBL, Velleman. .. ............... 474
PROTT  Ocumnnorpad undposoi 2-kaH. ARS230 (30 Mlu), Velleman. . . . . . 4992
PRO12  Ocumnnorpad pyuroit HPS10, 6es agantepa nutanus, Velleman. . . 1998
PRO13  Ocumnnorpad pyuHoit HPS40, 6es anantepa nutanms, Velleman. . . 2988
PROT4  Ocumn. undp. 2-kan. PCS500A (50 M), ¢ amanr. nur., Velleman . . 3996

PROT5  Ocumn. umdpposoit pydrort 2-kananshsiii S2401 (1 M), UniSource . 2460

KV0O1 Kowseprop PIT50M (sixosHas mowmocts 150 AB) .. ............ 390  PRO16 Ocumn. umndp. pyy. 2-kaH. $2405 (5 M), ¢ mynsT. 1 uact. go 10 Mu2988
KV002 Kowseptop PI150B (Bbixoaras mowrocts 150 AB). .. ... ... ... 290 WUctoununkn nuranus
KV003  Kowseprop PI15024 (seixopHas mowrocts 150 AB). . ... ... 355 IPO1  Wcrounwk nutarma PS2122, 2A, Velleman. . ... ........ ... ..... 288
KV004 Kowseprop PI15024B (bixoaHas mowrocts 150 AB). ... .. .. 350 P02  Amantep PS905, 9 B / 500 mA (x HPS10/HPS4Q), Vellemon . . . .. . .. 66
KV005  Kowseprop PI150S (ebixosHast mowrocts 150 AB). ... ... .. .. 580  IPO3  Agpantep PS908, 9 B / 800 mA, Velleman. . .................... 72
KV006 Kowseptop GL1250 (sbixopHas mowrocts 250 AB) . ... ... ... ... 864  IP04  Anantep PSUO5R, 3-4,5-6-75-9-12B /500 mA, Velleman . .. 72
KV007 Kowseptop GL2250 (sbixopHas mowrocts 250 AB) . ... ... ... ... 948 P05  Anantep PSUI2R, 3-6-9-12B /1200 mA, Velleman. ... ... ... 144
KV008 Kowseprop PI300M (sbixopHas mowrocts 300 AB) . ... ... ... 468  IP06  Anantep PSUT7R, 15-3-45-6-75-9-12B /1700 mA, Velleman
KV009  Kowseprop PI300B (Bbixoaras mowrocts 300 AB). . ... ... 468 198
KV010 Kowseptop PI30024 (seixonHas mowrocts 300 AB). . ... ... .. 468 Uncrpymenr
KVO11  Kowseptop PI30024B (ssixoaras mowrocts 300 AB). .......... .. 468  DS001 TMpobHuk Hanpsxerus 2052, Unitest Vol Fix Plus, 2053, BEHA . . . .. 186
KV012 Kowseprop PI300S (sbixoaHast mowrocts 300 AB). .............. 936 DS002 Komnnext npobrukos CM11 ¢ pas. una “kpokomn” 32 Mm. . ... ... 12
KV013  Kowseprop PI60OM (sbixopHast mowrocts 600 AB) . ... ... 828  DS003 Ocumnnorpadmueckuit npobrmk PROBESOS (60 MIw), Velleman. . . .. 198
KV014  Kowseprop PI600B (sbixonrast mowrocts 600 AB). . ... ... .. 828  DS004 TokonsmeputensHbie kel ¢ mynstumerpom DCM266L, Velleman. . . 288
KVO15  Kowseptop PlI60024 (seixopHas mowrocts 600 AB). ............ 1044 DS005 Tokomam. kneum AC/DC ¢ mynstumerpom DCM268, Velleman . . .. 1260
KV016  Kowseprop PI60024B (sbixoaras mowrocts 600 AB). ... ... ... 1044 DS006 Habop s nstv nnockorybues VISET ... ... . 78
KV017 Kowseprop PITO0OM (sbixogHost mowrocts 1000 AB) . ... ... ... 1368 DS007 Habop otseptok mnockux, kpectoobpasmsix, Topke. VISET15 (15 wr) . 54
KV018 Kowseprop PIT000B (bixoHas mowrocts 1000 AB). .. ... ... 1368  DS008 Habop uacossix otseprok VISETS, Velleman . .................. 54
KV019  Kowseptop PI100024 (ssixoaras mowwocts 1000 AB). ........ .. 1584 DS009 YrkoHocsl, GOKOpEssl, MMHLET, NpULM3. OTBEPTKY, pyyka ¢ Hacaa. VTTS 54
KV020 Kowseprop PI100024B (sbixoaHos mowrocts 1000 AB). . ... ... 1584 DS010 Habop urcrpymentos WKRETAK T/HI-TEC. .. ... ... ... . ... 72
Mpu6ops! DS011 O6xumHol HCTpyMeHT Tenedorkbii 6-kortaktHbin HT-2096 (R)-12) .. 96
PROOT Yacroromep DVMISMFC, Velleman. .. ..................... 2880  DS012 O6xumHoit uHcTpymenT TenedorHbiit 8-kortakthbii HT-210N (R)-45). 114
PRO02 Dyhku, rereparop (ao 2 Mru) DVM20FGC, Velleman. . ....... .. 4800  DSO013 Knewy mortax. nnactmac. VIM468L RF11, RF12, R}-45), Velleman. . 60
PRO03  DyHkumoHansHbi rerepatop (ao 2 M) PCG10, Velleman. . . . . .. 3348 DSO14 Habop nuHuetos VITWSET, Velleman .. ......................
PRO04  Mynstumetp undposoin DVM1090, Velleman .. ................ 390
TokousmeputenbHbie knewy AC/DC ¢ mynbTumeTrpom DCM266L
TextHuyeckne xapakTepucTvkm
HanpsixeHue NOCTOSHHOMO TOKA .+« ... oo oo v e 1000 B basosas norpewHOCTs AN U3MEPEHHS M3ONALMHK . . . . . . . . +2,0%
6030BAS MOMPELIHOCTb . v v oot e e £0,8%  30WMTA OT NEPEIPY3KA . o oo 500 B
BXOJHOE COMPOTMBEHHME, BOnee . ... ............. 9 MOM  UHankauns nepenonHeHma WKAmbl . . . .. ..o “1"
MOKCHMOTbHOE BXOBHOE HOMPAKEHHE . . . . ... ... . .. 1000 B 3BYKOBOW CHMHAM .« . oo oottt e e ectb
HanpsixeHue nepemeHHoro TOKA. . . ... oo veov .. 750 B MHankoums paspaxeHHOCTH BATOPei. ... ..o ectb
6Q30BAA MOTPEWHOCTb . .\ oo oo e e +1,0% PaspsaaHocTs mucnnes. .. ... 35
BXOAHOE CONPOTMBAEHME, BONEE . ... ..o .. 9 MOM PyuHol BHIGOP pexuma usmepermin
MOKCHMQIIbHOE BXORHOE HAMPSIXEHHE . . . ..o oo oo 750 B 3anomuHaHue cunTaHHO
TTEPEMEHHBIA TOK . . . o oo oo e e 200/1000 A MHOOPMAUMM . . . oo oo dyHkums “hold”
6030BAS NOTPELUHOCTb . . o oo oo oo £2,0%  TabapuTl ..o 230x37%90 mm
30LUMTA OT NEPETPY3KM. . . oo 1200 A & Teuenmne 60 ¢ Macca, Bkniouas 6aTapem, OKOMO . . .. oo oo 320 r
MamepeHne ConpoTMBREHMA . . . . . . ... ... ... 200 Om/20 kOm  TutaHme. . ... oo 9-onbToBOA GATApEs
Mamepenue mzonaumm .. ... 20 MOm/2000 MOm  KomnnexTHOCTb NOCTBKM . . . . . . OnMCaHKe /TecToBbIE NPOBHHKH,/
basosas norpetwHoCTb. ... +1,0% BaTapes/3aWwnTHsIA Yexon

e kmpmktNe11/2004

E-mail: electrik@sea.com.ua
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VsparenscTBo “PafioamMaTop” mpeyaraeT

"Papmoamatop" - nyuiuee 3a 10 net. COopuk. K.:Papvoamarop, 2003r, 288C. . .....vevvvviitiiieiieee i 20.00
OneKTPOHHbIE Hadops! v Mogynu "MACTEP KUT" Onucatie, npuHun. cxembl. Karanor-2004rog, .A4. . ...15.00
Co6epy cam 60 aneKTpoHHbIX yeTpoiicTs U3 Habopos "MACTEP KUT" M.:[lofeka,2004r.304c. . .. ..26.00
VAMnybCHbIE UCTOUHMKY UTaHKS TeneBu3opos. Akosckui C.M., HuT, 2003r.380c. . ...

mnynbCHble 6r1okw nutarus 4ns IBM PC. PeMowT v obenyxveanve.-M..IMK, 2002r., 120c.A4. .
VICTOHMKM NUTaHWS BUAEOMArHUTO(OHOB 1 BUAeonneepos .BuHorpagos B.A., 256¢.A4
VICTOUHVIKM MUTaHMS BUGEOMArHUTOCDOHOB . 3HLlVIKﬂOI'\.33ﬂy5,BM . HuT 2001r, 254c. A
VICTOUHVKM MUTaH#S MOHOBNOKOB M Tenesiaopos. JlykuH H.B. HuT. 136¢.A4. .. ..
VeToyrutkw nuanis TK u nepecpupun. Kyuepos [1.11.,C.-11.,HAT,2002r.,384c.
3apyGerHble anexKkTpoMaruTHsle pene. Cripasodkuk. Bosk 1.0, 2004r.,
3apyGerHble MUKDOCXEMbI, TPAH3UCTOPbI,AM0fbI A...Z.Cnpasounyk. V13n.2-e nep.u aon.,2003r.,
3apyGerHble MUKDOCXEMbI, TPaH3UCTOPbI,AMOfbI 0...9. Cngaaoqum. 1130.2-e nepepad v aon. 2004r.
MVKpOKOHTPONNEPS! A BUAEO- v paavoTexHuky . Bbin, 18. Crp.-M.[oaexa , 2001r., 208 c.
MukpocxeMbl Ains CoBDEMEHHbIX MMMOpTHbIX BM v Bugeokamep. Buin. 5. Cripasoututk - M./
MuKpocxeMb! ns COBD. UMMOPTHIX Tenesu30pos. Buin.4,16 CnipasouHuk.-M.:[oaexa 2003
Mukpocxembl coBpemerHbIx Tenesu3opos ."Pemont" Ne33 M.;Conon , .208¢. ...
[puMeHeHve TeneBuaMoHHbIX MukpocxeM. T.1,Kopsikun-Yephsk C., Cn6.: HUT, 2004r., 316¢.
UkpoCKembl 41 ayauo v paavoannapatypel. Bein.17,19,21. Cnp.-M. lopexa , 2002r. no 288 c.
Mukpocxembl anst CD-npourposatenev. CepsocycTembl.Crpaouryk. HuT, 2003 r, 268¢
Mukpocxemsl Ans Tenecoruu.Beinyck 1.Crpasouruk.-M.:[lofexa, 256¢.A4
MuKpocxeMb! NS COBPEM.MMMOPTHHO/ aBTOANEKTPOHMKY . Bbin.8. Cnp.,-M:losexa, -288 ¢.
Mukpocxembl coBpem. 3apy6. yeunutenei Huakoi vactotb! .Bbin.7,8bin.9. Cnp. Mo 288 . .
MuKpOCXEMbI ANS UMMYNBCHBIX UCTOUHNKOB MUTaHWA. Buin20. Cnp., 2002r.-288C...........
Mukpocxembl Ans ynpasnexws anextpoasurarensmi. Buin.12,14 . M. logexa , 2000 1.,n0 288 c.
HMQ}poaue KMOTT mukpocxems . Maptana O.H. - HUT, 2001 1., 400C. ... ..covvviniieiiieiieiien e
poexTb 1 akcnepumenTbl ¢ KMOM Mukpocxemamu. TeHepaTopbl, 3ByK. U CBET. CUTHANIA., TaiiMepbl, UHBEPTOPbI..
Bce 0Te4eCTBEHHbIE MUKDOCXEMbI. M.:/%oneka, 200454000 . . ..o
MMKpOKOHTpOﬂﬂepr? 370 xe npocro! Tom1,2,3. OpyHae A.B. 2002r., 336¢.,384c. ............

MukpokonTponneps! PIC16X7XX .Cemerictao 8-pa3psiabix KMOTT mukpokorTponn. 2002r.,320c.
Mukpokontponneps! AVR cemericTsa Tiny 1 Mega dvpmel "ATMEL". M.;[logexa, 2004r.,560c.
MukpokoxTponneps! AVR cemeicTaa Classik gpugmm ATMEL., M.;[lonexa, 2004r., 286c. . .
MukpokorTponneps! cemerictaa SX doupmbl "SCENIX". Gunun Auape. M.:[lonexa,272c. ..27.00
[porpammmpyeMble koHTponneps!. Metpos 1.B., M..Conox, 2004r., 256¢. ... ..... ..29.00
Cnpasouu no PIC-MukpokoTponnepam. Maiikn Mpeako. M..AMK, 2004r.,512c. .. 43.00
CamoyuuTent no mukponpoLieccopHoi Textuke. benos AB., K.:HuT, 2003r.224c.. ... ..20.00
VHTerpankHbie MUKpocxeMl. MepcnekTusHble uapenus. Boin 1,2, -M:flofeka,.no 64 cp. . 10 5.00
ViHTerpanbHble MUKPOCX. 1 Ux 3apy6.aranor.Cepwn K1044-1142 M."Paguocodp”.2000r . ... .. .. 35.00
Tenesy31oHHble MukpocxeMsl. Cripasouruk T.1 MC o6paboTku TB curHanos. HuT, 2004r., 286 . ..29.00
[onynposoaHukoBble Npueops!. Cripasouny. (Bapukansl, uanyuarenu, avoasl,Tupuctops! v np.) Mepensmat b.J1 ..20.00
[yTeBoauTeNb N0 3MEKTPOHHIM KoMNOHeHTaM. Mak-Oparcya Mawy. M..[Jonexa, 176c. ..19.00
B3aumosamena anockux Tparancopos.[loxel| B.- M..ConoH.,368c. . ..24.00
[BET, KOfL, CUMBOIIMKA SMEKTPOHHbIX KOMMOHEHTOB. HecTepeko 1.1.-M..C C. .. ..18.00
[apKkVPOBKa PAMOANEKTPORHbIX KOMMOHEHTOB. KapMarHbIil cripaBoyHmk. Hectepetko U, 2004 r., ..18.00
MapxupoBKa aneKTPOHHbIX KOMMOHEHTOB . 1134.8-6 venp. 1 LOMomH. FIJ:!I foka" 2003r.,208¢. ... ..17.00
Mapkuposka u ogoaHaseHue paguoanemenTos . Mykocees B.B, M.-TJ1-Tenexom,2001r.352 ¢ . gg(o](ol
10 39.

3apy6ex.avoabl 1 ux aHanory. Xpynes A.. Cnpas. 7.2,1.3,7.4,7.5,7.6. M. "Paguocodd’,........

3apy6exxHble aHanorosble MUKpOCXeMbI  vx aHanorv.Cnpas.T.1,2,3,4,5,6,7,8.M.Paavocodr 2000r.
Bupeokameps! . Maptana O.H., HUT 192.C.+ CXEMbI . ...ovveiiee et
BupeomarnuTocob! cepunt BM.V3n. nopad v gon. Skkosckuit C. HuT., 2000r.-272.Ad+cx.

PeMOHT.KOHguLIMoHepb! Samsurg, LG, Sanyo, General Elekiric, Rolsen, Daikin. (8bin.65) 2002r.
CospemenHble xonoaunbHaky NORD. NagHuk BA., C-N6.:HAT, 2003 T, 144c. ...........

PeMoHT xonoaunbHukos. Buin.35, enaes [1.A., M..Conok, 2004r.432c. . .......
PeMOHT MoHWTOPOB Samsung. (Bbin.64). i6nokuk . -M:Conok.,2002r., 160c.A4. ... ...
PeMoHT 3apyBexHbIx npuHTepos (8bin.31). Mnatonos K. M.:Conor . 2000 1,272 ¢.A4 .
PeMOHT 13viepuTenbHbIX NPUoopoB (Bbin.42).Kynukos B.I", M..Conon.2000.,184 c.A4. . ..
PeMoHT 3apyGexHbix aBToMarHuTon. (Bbin. 6).KotyHos A.B., M..Conon.2003r.,176 C.A4. ... .
PeMoHT 3apy6. KomupoBanbHbIx anaparos. Tom1 stII'I.46)A Mnaroos tO.M.:Conow. 2002 r.,224¢.A4
PeMOHT My3bikanbHbIX LieHTPOB. Bbin. 48., Bbin. 51 Kynvkos .B. - M.: [IMK, 2001 r., 184 c. Ad, 224c.A4 ...
PemoHT MMI‘IOé)THHX Tenes3opos.Bbin.2, Buin.7,8bin.9 M.:Conow. 2003r.,272, 224,198 cTp.Ad. .

PeMOHT 3apy0exHbIx Tenes3opos. Bbin.44. Poaut A.B. M.:Conow, 2003r., 200cTp.Ad . ...

PemoHT M1KpoBonHOBbIX neye. Bbin. 19. M.:Conow, 2003r., 272¢Tp.Ad . ...........

PemonT paguotenedporos SENAO v VOYAGER. Buin.30. M..Conou, 176¢.A4. .

PemoHT coToBbIX TentechoHoB. Xpyctanes [l.A., M..Conow, 2003r.160C............... 26.00
PeMOHT. AneKTpoaBHraTeNM acHxporHble. Bbin.60 . Muxaves B.J1. M..Conok, 2003r.,304c... .

PeMoHT. CripaBouHuK 0BMOTHMKA aCUHXPOHHbIX aneKTpoasuratenedt. Buin.72. Iluxaves B.J1., 2004r., 240c. ..36.00
PemonT.Onexrpocsapka. Cnpasounyk.Bbin.73. Muxades B.J1., M.:Conon, 2004r., 672¢............ ..78.00
PewmoHT. CoBpemenrHble 3apy6exHbie MoHuTopbl. Bbin.68. TiownH H.A., M..Conon, 2003r., 184c. Ad. ..39.00
YCTPOIACTBO M PEMOHT NEpCOHaNbHOr0 KommbioTepa. Kh.1 1 kH.2 CTiseH Burenoy, 2004r., no 912c.. ... o gggg

ouck HeucnpasHocTeit V]u)eMOHT 3NEKTPOHHOV annapaTypbI 6e3 cxem. [lesuacon I".J1., 2004r.,544c.
Lincbposas 38yKo3anch. TexHnorv u cTanaapTsl. Hukamud BA..-"HuT", 2002r., 256¢. . ... ...
CXEMOTEXHUKA YCUMUTENbHbIX KACKaA0B Ha GUNONSPHbIX Tpastcmgax. M..oneka,2002r.,256¢.
CxemoTexnuka CD-npowrposateneit. Aspamenko t0.0., C.N..HUT. 2003r.192c............
VnTerpansHbie younurenn HY. 3p.2-e nepepaG. v nononH. Mepacumos B., HuT, 2003r.,522c. ...
YeTpovicTBo ayauo-i Bipeoannapatypbl.OT AETEKTOPHONO MpueMHuka Ao YM mepeopeccwaega.ﬁsec.
OHLMKNONeavs YCTPOVCTB Ha nonesbIx TpanaucTopax.bubnvotexa uixenepa. M..Cono, 2002r.,512c..
OHuKknoneavs ﬁ)aﬂmomoﬁmem. Pa6otaem ¢ komnbtorepoM. Mectpukos B.M.- CI6: HuT,2004r.,268¢..
3nexTpoHuka. MonHbiv Kype nexuwit. Mpstunwkos B.A. 4-e np., M..KOPOHA npuxT, 2004 . 416¢.
Kpatkuit cripasouHyk 1o anexTporuke. Ipabosckw b., uap-e 2-€ uenp., IMK, 2004r., 416¢
B nomowyb pagmonto6utento: 100 HeucrpasHocTeit Teneewu3opos. XK. Nlopan, AMK, 2004r., 256¢.+wn. .
OcHOBbI TeNeB3NOHHOi TexHiKy, Jlyau B., M..Conon,2003r.,432C. .. ...t
Bupeonpoeccopsl. Gripasodruk. Aspamerko 0.0, Cr6:HUT, 2004r., 252..............
Buneonpoueccope! cemeiictsa UOC. Cepus Tenemactep. MbsHos I, HUT, 2003r.,160c. + Cxembl.
MukponpoLieccopHoe ynpasnenve Tenesiusopamy. Buvorpagos B.A., HuT, 2003r.144c. ...
CepayCHble pexMbl Tenes30poB. KH.1 - kH.12.Burorpagos B.,KORHKMH-"lEpHSiK C.J1., HuT 2002r.
Tenesu3uoHHble I'IFOLleCCOpr CUCTEMbI YTIDaBNEHMS. yp[aaneB B.A. u3n-e 2-e, non.,CI6:HUT,510c
Tenesu3opsl HORIZONT. KOgﬂKVIH-'“Ie Hsik C.J1.-C.M:HUT , 2002, 160C+ CX. ...'e'vvv
Tenesuaopb! LG.LLaccu MC-51B, MC-74A , MC-991A. MbsiHos I",, C.1M.:HT,2003r. 138c.+cxeMb.
Tenesv3opsl DAEWOO 1 SAMSUNG.Cepus Tenemactep. Besseptuii 1.5.,2003r., 144c.+cx. .. ..
360 npakTU4eckux HeucnpaeHocTed. 3anucky Tenemactepa. Hasapos B.B. M..Conow, 2004r.,288¢..
TeneBu30pbI: PEMOHT, aaanTaus, MofiepHusaums. Caynos A.f0., G-M16..HuT, 2004r., 286c. . .
MogepHuaauus Tenesu3opos 3...5YCLIT Mawkesuy JTLH., HAT., 2001 r.316¢. ...........
"YucTbiit 3ByK" TBOErO TENeBu3opa. CripasoyHoe nocodue. Maiaens 3., 2002r.,176¢..
quapoaaa 3NeKTPOHWKa . Map-e 2-e nononk. Maprana O.H., HuT, 2001 r. - 222 ¢.
anapka anekTpoo6opyaosanus. Cripasounyk. Kicapumos P.A. M.:Pagyococht,2003r,352c. .
SnexTpudeckvie annaparbl. CnpasouHiK. Anves V1., M.:Pagvocodr, 2004r., 256c... .. ...
[pakTideckas asTomaTvika. Cripasourvk. Kucapumos P.A., M.: Paguocodt, 2004r.,192c. .
(CnpaBoyHuK anexTpuka. Kucapnmos P.A. 2-€ u3patue, 2004r., 512¢.. . ............
Cnpasouuk.dnektpoTexHuka.T. 1. Juxaes B.W., M..Conon, 2003r.,560c.
CnpaBouHuk.dnekTpoTexHuKa. T.2. [uxades B.W., M.:.Conox, 2004r.448c. .
OnexTpoMarkuTHas 6esonacocts. LLasens M., K.: Bex+, 2002r.,432C............
(GnpaBOYHYK fOMALLIHEr0 eneKTéJMKa Uag-e 2-8 fononH. v ucnpasn. KOgJHKVIH-"lepHﬂK C., CT6:HUT, 2004r. 476c.
Cunosas anexTpoHvKka Ans ntoowTener i npoceccioHanos.Cemenos b.10.-M.:Cono,2001r..336¢.. . ..
Teopws v paccyeT MHOr006MOTOUHbIX TpaHcgopMaTopos. XHeikos A.B. M..Conon, 2002r., 112c..
AsByka cotooro Tenechona. Mectpukos B.M., uan-e 2-e nepepad.u gononH., HuT, 2004r.,350c. . .
Ce&gaem C0TOBbIX TenechoHoB. CrpaBoyHyk noTpeduTens.u3g-e 2-¢ nepep. Anamerko M., M..[IMK, 2004r., 240c. .
MobunbHble Tenecporb! 1 MK. Mapuk [énnb. M3p-e 2-e venp. v fopad., M..IMK, 2004r.,232¢.+CD. . ...
(GnpaBoUHYK 10 YCTP-BY U PEMOHTY Tened. annapaTos 3ap¥6 11 0Tey. np-8a. U3, 4-e non.2003r.256¢. .
3apy6exHble peauaeHTHble papuotenedonbl.(SONY,SANYO.BELL HITACHI,FUNAI u n 3,1760,A4+cx. .
CospemeHHble paavoTenedobl.Panasonic,Premier,Harvest, SANYO, SENAQ. 2004r., 350c. + cxemb! .
CxemoTexHYIKa aBTOOTBETU/IKOB. 3apyGex. SNEKTPOHNKE. Eﬁ CkuH B.A-K. HWT, 176 C.Ad4cx. ...
AGoHerTCKue TenedporHble annaparbl. Kopskwr-Yephsk C.J1., M3p. 5-€ pon. v nﬁ)elpaﬁ., 2003r,368
OneKTPOHHbIE TenedhoHHbIe annapatsl Kotexko J1.3. Vg 3—e.neaep. 1 gon.K.:HuT, 2003r., 270c..
Papuoniobuensckie yeTpoiicTea TenedponHoit casaun. Eacees A.H. M.:PuC, 2000r.,112c......
Paguocranuys caoumm pykamu. LLmbipes A.A., HuT, 2004r., 142c.+cx.. . .
KB-npuemHyk MupoBoro ypoHs Kynbckuit A1 -K:HUT 2000 1. 352C. . ...

aLum

Onnata nponssoantca no 6/H pacyety COMACHO BLICTABAEHHOMY cueTy. [ns
@ nonyyenus cueta Bam Heobxopnmo BeICNaTL NepeyeHs KHur, Kotopsie Bel xotenu Gbi
X npuobpecty, no dakcy (044) 573-25-82 wnu mouTolt NO CAPECY: M3AATENLCTBO
£ “Pagjoamatop”, a/a 50, Kunes-110, 03110. B sasske ykaxuTe cson Homep dakca,
O noutosbit agpec, MHH 1 No c-sa nnar. Hanora.

KHUrA-NO4TOU
B H M M AH M E AK M ﬂ ] Mpu Pa3oBOI NOKYNKE TEXHUYECKOMN NMTepartypsl Ha cymMmy Gonee 90 rpuseH kaxablii
= NoKynatesb nonydaeT 6ecnnatHo katanor “Bcsa painoanekTpoHuka YkpaunHsl 2005”.
¢ AnTentbl KB 1 YKB. KomnbrotepHoe Monenmpoaaw'\eﬂ NMANA. onuaperko V1., M.:Paguocodyt,2004r.,128c. . .

¢ AuenHbl. [opoackue KOHCTPYKLYM. T'puropos H.
¢ MuHu-cuctema kaGenbHoro Tenesiaenis. Kyaes A,

1761
¢ OMeKTPOHHbIE SKCMIEPUMEHTI AN U3yeHWs NapaHopManbHbix seneHuit. Hetotow C.Bpara., M..IMK, 2004r.,304c.
+ 500 cxem ans papvonioGuTene. Mpviemnki. Cembs AN, 2004r., 188c.
¢ HacronbHas khura paguoniobutens-koHcTpyktopa. Hukonaewko M.H.M.: IMK; 2004r.,280c.
¢ OpHruHanbHble CxeMbl 1 KOHCTPYKLuw. Teopum BMecTe! (Pynoprble AC, MeTannouckateny v np), 2004r., 200c.

¢ TpoekTupyem 1 cTponm ocuunnorpach. Foponeukwit 1.B., M..Conow, 2002r.. ..............

Pap1oaneKTpOHVKa B KOHCTPYKLMAX 1 yBneqennsix. Mectpukos B.M., CM6:HUT, 2004r.,234c.. .
+ PagvonioButensckue KOHCTPYKuM Ha PIC-MukpokoTponnepax. 3aeu H./A, M.:Conow, 2003r.368c. .
+ PavonioButensckas asbyka.T.1:Lucposas Texnuka. KonayHos A.C., M.:Conow, 2003r.,272c

¢ ONeKTPOHHbIe caMofenk Ans ObiTa, OTAbIXa v 3g0posbs. M.3aew, M.: conon, 2004r., 304c.. . .
: OeKTPOHHbIE YCTP-Ba C MPOrpaMMUPyEMbIMI KoMoHeHTamu.Matpuk Menns-M..AMK; 2001r. .

¢ CHCTEMbI OXPaHHOV CUTHaNM3ALMK: OCHOBbI TEOPUV U MPUHLMNSI nocTpoeHus. M..Tenexo, 2004368, ..

+ Cnpag. 10 YCTP. 1 peM.aNeKTp.npr6opoB aBTOMOGUNEN. Bbin.2. OKTaH-KOPPEKTOPLIKOHTPOANEPbI M AP. . ... ...
¢ CUCTEMb! YTIpaBIIEHHS 3XKMraH/EM aBTOMOGUTbHbIX ABUraTene g/mew M MHOCTD)

+ awpura asTomo6uns ot yroxa. bupiokos C.B. CT16.:HwT, 2003r.,1

+ KabenbHble usgenws.Crpasoynu. Anves 1. M.:PagvocodyT, 2002r.,224c.

¢ BonokoHHo-onTU4eCcKue kabenu v unwn casia. Moprades A.B., M.:3ko-Tpengs,
+ BonokoHHo-onTudeckue cet. Y6aiinynnaes P., M.:9ko-penp3, 2001r, 136¢.A4.
+ BonokoHHo-onTiueckme cetv i cuctemsl casau. Crnspos O.K., M. Conon, 20041
¢ AGOHEHTCKYE TEPMHITbI 1 KOMMbIOTEPHAS Tenedhonns . IKo-Tpenns,. -236¢......

+ IP-Tenechotums. Pocnskos A.B., M.:3ko-Tpers, 2003r.,252¢
¢ MeToabl KoMnbloTepHOV 06padoTKy curHanos pagvocesan. Gtenaros A.B.,M:Conow, 2003r.,
¢ Cvcrembl cnyTHK0BOI Haswraum . Conosbes A.A-M. Sko-Tpenns , 2000t~ 270¢. ...

¢ Guctems! kommyTaumu. onbawreitH B.C., C-N6:6XB, 2003r.,318c. ............

0+ Wntepdpeiics! V5.1 1 V5.2. CrpaouHUK N TenekoMMyHwKaLl. npoTokonau. onbawwTei b.C., 2003r.

¢ GyuacHi | Mav6yTHi iHdokomyHikauiiini TexHonoril Yipaiku. Borpaperko B., K..Papjoamatop, 20045..,..
¢ TexHonoru 3mepeHuit nepauqHoii ceTi.(CucTemsl Cikxporwaaui,B-ISDN, ATM.) M.:3ko-Tpe.,150¢.A4.

¢ MynbTvCEpBHCHBIE CET M YCAYTM LLPOKOMOAOCHOrO AOCTyNa. I'yprerunae A., HuT 2003r, 400c
OpraHu3aLius AesTensHoCTY B 06nacTh paguocesau. puropses BA,, M.:SKo»T'b)]eHna, 270¢.....

+ [ocneaHss MANS Ha MeaHbIX kadensix. ﬂ%p(peHoa 10.A.M.:

: PeMoHT v akennyaTauua kBaananekTporHbix ATC "KBAHT". Cexperl achchexT. pemonTa.2003r, 160c
¢ LindpoBble cvcTeMbl CUHXPOHHOM KoMMyTaLwu. bapkyH M.A., M.:3ko-Tpenna, 2001r. .............
i OTKpbITbIE CTaHRAPTSI uwg

¢ BblO0p 1 MoepHu3auws koMnbioTepa. Aaromws MK, Kyrysos M., Mutep, 20

¢ CD-R "Papioamatop" + "OnexTpuk"+"KoHCTpyKTOp"+"PafvoKOMNOHEHTb I

: "Papjoamarop" XypHan Ne3,5,7,8,9,11 3a 1999r., c Ne1,2,34,68,9,10,11,123a 2000.........

+ "OnexTpuk' xypHan Ne2,3,4,5,6,7,8,9,10,11,12 32 2003r., Ne1,2,4,6,7,89,10 32 2004r. . ...

¢ "Pafuo-napaa” ypH
OdbopmneHmne 3akasoB no cucrtreme “KHura-nodrom”

aCTHble MMLA

l LleHb! YKa3aHbl B rpH. U BKNIOYAKT CTOUMOCTb Nepechinku. ]

OnexTpoHuka Ans peibonosa. LLlenectos .M. M..Conok, 2001r. 208
TexHuKa anexTponosa poidbl. Xonbipes B.B., 2003 r.,144¢...........
Metannouckarenu anst nio6uteneii 1 npocheccvoranos. Caynos AfO., HuT, ,,

MeTannovckarenb s noMCKa Knajos v LIBETHbIX METanN0B. XKI3HeHHbIiA ObIT 1 CxeMa
Hosble MeTannouckarenu Ans noucka knagos v penukaui. LLeapun AN, T11-Tenekom, 2003r.,

npn6opa. 2003r.,6
Coo

3ByKoBas cxemoTexHuka ans panvoniooureneit. Metpos AH. HWT, 2003r.,400C. ...........ov.vvvvnns
[MonesHble CoBETbI N0 Pa3padoTke M OTnazKe ANeKTPOHHbIX cxem. Knog Manne, M.:IMK, 2003r.,208c.
[pakTuyeckas cxemoTexHiKa.KH.2. McTounwku nuTanus u crabunuaatopsl. LLiycros MA.2002r. ...
[pakTuyeckas cxeMotexHuka.KH.4. KoHTponb 1 3awunTa ucTouukos nutanus. LLyctos M.A.,2002r..

CoBpemeHHble pavoTeXHU4ECKIe KOHCTPYKLIMM.(TEPMOPEryNIATOpbI, UCT. NUT., aBTOCUTH. U npg M.:Conon,2004r.
CexpeTbl 33pyOEXKHbIX PAAUOCKEM. yqeGHMK-GI}?aBOWHMK s MacTepa v niobuTens. Mocksa, 2004r.,112c..... ..
LLInta 12C 8 paguoTexHuyeckux KoHcTpyKuusx. Cemeros B.1O. 3g-e 2- sonon., 2004r., 224c. +CD ..

KOHCTPYKLMM 1 CXeMbl ANt Npo4TeHus ¢ nasnbHvkoM.KH.1,KH.2, Tpuch A.,2002r., 288,328c., ...
tOHowmy pauontoGuTento Ans npouTeHns ¢ nasnbHukoM. Mocsrud B., M.:Conow., 2003r., 208c.

OneKTPOHHbIE CHCTeMbI OXpaHbl. 3pse KaavHo., M.:IMK,2003r.,256¢.

ABTOTPOHMKA. SneKTpooéop%.q. 1 cUCT. 0PTOBOV ABTOMATUKY COBBeMeHHb\X nerKkoBbix aBToMoGuned, 272..
ATocurHanmaaumm ot A fo Z. Kopsiku-Yephsik C.J1.,CM16.: HUT, 2002, 336C.. .. .. ovvvvvveneenne

AsTocurHanuzaum "Audiovox Prestige” APS- 150, 300R, 400, 600. HaGop cxem. HuT., 2002r
CrpaBoyH. 110 YCTP. 1 PEMOHTY 3NEKTPOHHbIX npu6. asTomo6uneit.Bein. 1.KommyTaopsl.,2003r.... .

7 ). laHos b.A. M..Tenekom,2003 .
C.

Ka6env anextpacsan. Iapderos KO.A., M.:3ko-Tpenag, 2003r.,256¢. ... .. .. ..
Onnyeckve kabenu casian. KoHCTpyKuw 1 xapakTepucTvku. Mopthos 3./1. M.:2002r.,232c. . .
OnTu4eckve kabenn CBA3M POCCHICKOrO NpouaBoAcTBa. Cripaoykutk.. M.:3ko-Tpeaa,2003r.,286c. .
KabenbHble cuctembl.2-e uaanue. Crepaunr . M.:Mopw, 2003r, 316¢...........

Aanoro-uchpoBble v LMpo-aHanorobie npeobpasosareni. Crpasounuk. Hukamut B. .
KopnopaTvBHble ceTu casa. saxosa T.A. M..3k0-TpeHas, 2001r.284 C.o. .o
Kom6uHupoBatHas 06padoTa curHanos B cucTemax pavocesan. I'puropes B.A. M.:Oko-TpeHas,264c.
KomnbtoTepHble cucTems! B Tenedhorun. Fannyckuit K. C-M1..5XB-Metepoypr, 2002r.,400¢.....

KomnbtoTepHble TexHonoruu B Tenechoruu. Msarosa T./. M.:3ko-Tpex, 2003r., 300c.

08c.

CospemenHble Mogembl. JlaryTerko O./1., M.:3ko-Tpeag, 2002r. 346 c. . ...
CeTv nopsikHoit casian. Koprawwesckwit B.I". M.:3ko-Tpekag, 2001r., 302c. .
CryTHUK 1 LnchpoBas papmocesiab. Tsnues . M.:% CC, 2004r., 288c. . ..
CnyTHukoBble ceTi csian. Kamres B., M.: Anbnuma Mabnuwep, 2004r., 536¢. . ... ..

COBPEMEHHbIE TENEKoMMyHUKaLyK, TexHonoruu v akoHomuka. Jloarwit C., M.:3ko-Tpea3,2003r.,320c. .

TenexomMyHukaunu.Camoy4utenb. OCHOBbI TEXHOMOMVIA Nepesia| MHchopmauym Ha pacer., 2003r.,624c.
YCTPOViCTBa, CUCTEMbI 1 CETH KommyTauuu. BepnuH A.H.- C-T16.MeTepkon, 2003 1., 384c..........
Wameperis B LchpoBbIX CvCTeMax casau. IpakTuyeckoe pykosoacTso. K.:Bek+ , 2002r.,320c.
WHTennexTyansHbie ceTu casian. B.Juxunngep.:.M.9xko-Tpexns, 2000r, 206C. .. .. .. ..
TlokanbHble ceTu. Hoaukos KO.B. M.:3kom, 2002r., 312¢...........ovvenen.

M.:SKo—TpeHué,ZOOSr. .

[penocTasneHue v GunnuHr yenyr casan. CuctemHas wHTergaum. Myccen K|
Ko-TpeHas, 224c....
MeitmxuHrosas ces3s .A.Conosbes .3ko-Tpersd,288¢.,2000r. ....................
[epcnexTvBHbIe PoiHki MOGMNbHO cBsiaw . HO.M.I opHocTaes, M.:Casiab 1 Gn3nec. 214c. A4. ..
3nexTpocHabxeHue KOMMbTEPHBIX 1 TENEKOMMYHVKALWOHHbIX cvcTeM. BopaBbes A.HO. 2003r.,280c.
CryTHUKY 1 Ltchposas papmocesib. Tsnuues I, M. JECC, 2004r, 288C. .............vvevuvne..

POBOV TPAHKWH0BOI ¢B5i3n A.OBUMHHNKOB, M.;CBSi3b M Butstec. 168¢.A4.
MynbTucepBICHbIE CETH 1 yCenyry LipokononocHoro focTyna. Myprexnase A.T., K.:HuT, 2003r.,400c
OdbvicHble nokanbHbie ceTu. CamoyuwTens. Ceprees AN, M..Ivanextuka, 2003r.,320c..............
Pa3paboTka ycTpoiicTs conpsixenits Ans nepe. komnbtotepa Tuna [BM PC.Hosukos 10.2002r.,224
CoBpemeHHble MukponpoLieccopbl.KopHees B., u3g. 3-e Aonon. u nepepad., 2003r., 440

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

+ 3awwTa KoMMbHOTEPHO MHGOPMALIMY OT HECHKLMOHUPOBAHHOTO focTyna. "HuT", 2004r., ..39.00
+ Wncpopmatua.YueBhuk. Ecunos A.C., K.:HUT, 2003r.,400c.; Udopmaryka. 3aaaunnk.2003r., 10 25.00
¢ Hacpoitku BIOS. Imupues M.A., K.:HT, 2004r., 286¢. ..20.00
HoBbIit aHr0-pycekwii cnoBapb-CripaBouHyK nonbaosatens K. 3-e uag-e fononH. v uenpasn., 2004r.,3 ..20.00
[puknapHas "30noTas" MateMaTika 1 ee NpUNoXeHue B anexTpoTexHuke. Camoyuutenb.2004r.240c. . . ..39.00
O6patoTka curHarnos. Mepsoe 3HakomcTBo. KOkuo Caro., M.: flogeka, 2002, 176¢,........ ..24.00
Linchposoe npeo6pasosarie u3obpaxenuit. YuedHoe nocodue. M. n-Tenexom,2003r.,232¢. .. 35.00
I'pacpuKa, 38yK, BitAeo Ha MK.MonynapHblit camoyuwTens. Pesnuk K0.A. K.:HNT, 2003 r., 328c.. ..28.00
[poeKTUPOBaHME CXEM Ha KoMMboTepe. Bacunbuerko E.B., M.:.Conox, 2004r.,528¢. ..55.00

¢ KomnbtoTepHas cxemoTexHuka. MeTofbl nocTpoeHws v npoekTuposanus. baduy H.M., K.:MK-Tpecc,2004r,578c. . ..54.00
¢ NoBEPXHOCTHIIA MOHTAX NP KOHCTRYMPOBAHYM 1 NPOM3BOACTBE 3NEKTPOHHOM annaparypel. 2003r.,428¢.... .. .. ..39.00
¢ KoHTpOMbHO-M3MepuT. annaparypa. MagnsHoe oﬁﬁn (0BaHve. MPoMbILLNEHHbIE KOMMbOTEpI. Katanoru 2004r.. . .. ....no 10.00
Wcropus Ykpanhbl. Yue6Hoe u3narme. Papuenko I1A., Cemeterko B, K.:Paguoamatop, 2004r., 520C. ................ 29.00

KoMnakT-gucku
CD-R "PAJMIOAMATOP 3a 11 net" "PA™1999 - 2003r..+"3","K"-2000-2003r.r.(160 HOMEPOB + 3 KHHM). ... .............
CD-R "Papjoamarop"+"dnexpuk"+"KoHcTpykTop" 2002r. (36 HOMEPOB X gHanoaz .................... .
003r. (40 HOMEPOB + 2 KHUTH)

XKypHanb!
"Pagioamatop" No4,5,6,9,10,12 32 947.N24,10,12 33 95r.N21,3,4,6,7 32 96m.No4 33 97r.Ne2.53a98r. ...

"Papjoamarop" xypHan ¢ Ne1,2,3,4.5,7,8.9,10,11,12 32 2001r., ¢ Ne1 no Ne123a 2002r.... ... ..
"Pagioamarop” myfman Ne2,3,4,5,6,7,89,10,11,12 32 2003r., Ne1,2,3.4,56,7,8,9,10,11 32 2004r. .
"KocTpykTop" Ne1,2,3,4,5,7-8,11-12 33 2000r.,c Ne1no12 3a 2001r. Ne1,4,5,6,7,10,11,12 33 2002r.
"KoHcTpykTop" Myguan Ne1,2,34,5,6,7-8,9-10,11-12 32 2003r., Ne1,2,34-5 32 2004r.. .............
"Onextpuk’ Ne2,8,9,11 3a 2000r,,N93,4,6.17,8,9,10,1 1,12322001r,Ne1,2,3,4.5,6,8,9,10,11,12 3a 2002r

"BnokHoT "Pagvoamaropa’ xypHan Ne2,3.45,7,8-9,10 3a 2004r. .
"PapoKOMMOHEHTbI" )KyﬁHan 01,2,3,4 33 2001r., Ne1,2,3 4 33 2002r., Ne1,2,3,4 3a 2003r.,Ne1,2,3 3a 2004r.. ...M05.
ATNET,2,34-5 33 2004T.. . ..\ttt e n05.00

Ecnu Bac samHTepecosano kakoe-nnbo m3 nepeuncneHHsix nananmii, To Bam Heobxoaumo
OPOPMUTL MOUTOBLINM NEPEBOS, HA YKA3AHHYIO CyMMy B BRMXANLIEM OTAENeHWH CBA3M.

Mepeson otnpaenate no aapecy: Motopromy Banepuio Bnagmmuposuuy, a/a 53,
KMeB’] ]0, 03] ]O B OTPbLIBHOM TANOHE 6HOHKU MNOYTOBOro Nepesoaa 4eTko YKAXuTte CcBOM

5~ 0OPATHLIN AIPEC M HA3BAHME 30KA3bIBAEMOM Bamu kHurm.

Heﬂbl npy Hanuumn nutepatypl peicteuTensis Ao 1.01.2005. Cpok nonyyenns sakasa o noure 1-3 Heaenu ¢ MOMEHTO OnnaTi.
0 BCEM BONMPOCAM, CBA3AHHHM C pazaenom “Knura-noutoi”, npocsba obpawatses no T./¢p. 573-25-82, email:val@sea.com.ua.




