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YBaxaembie untatenun!

Ha pHax 3awen k Ham B pefakumio HuTa-
Tenb Bnagumup Mearosuy Cycnos 3 Huko-
naescKol 061, (aercTeuTeNbHbIN HneH Knyba
yutatenei "Papioamatopa”).

OH 0Bpatn Halle BHMMaHKe Ha Npobiembl
BETPO3HepreTHkU. B ycnoeusx, korpa Ykpa-
WHe He XBaTaeT 3HEPrOHOCHTENEN ANIsi NPOU3-
BOACTBA 3/IEKTPOIHEPTMH, BETPOIHEPrETUKA
Mornia Obl BHECTM CBOW BKJAL B PeLLeHMe
3HepreTHHecKon npobnembl.

Korga-To [onnaHpuio HasbiBasiM CTpaHOM
BETPSAHBIX Me/bHUL. Ha KapTuHax cTapHHHbIX
MaCTepPOB-NIEM3KACTOB 00S3aTENBHO MPHUCYT-
cTBOBaNa Takas MenbHuua. Ceittac octanmcb
TO/IbKO My3eMHble 3KCMoHaTbl, Ho 3ato [on-
NaHOVs MOKPbITA CETbIO BETPONEKTPOCTAHLMH,
JaloLMX CyLLecTBeHHYI0 npubasKy BbipaboT-
KM 3/1EKTPOIHEPriK. YKpauHa Toxe Obina
CTpaHOW BETPsiHbIX MesbHUL, Ho BeTpoaniek-
TPOCTaHUMM Y HAC CHWTaHHble eauHHubl. Mx
MPOM3BOAAT OTAE/bHbIE Maslble MPEANPHUATHS,
HO 370, BO-NEPBbIX, Kanns B MOpPE, BO-BTOPbIX,
- JOPOroe yA0BOMbCTBHE, KOTOPOE HalLW CeJlb-
CKHE YKUTEIM NO3BONMUTL cebe He moryT. Kak
BCErfa B TaKMX ClyHasix - HaAeXaa Ha Hapog-
HbIX yMenbles. Ho UM HyXHbI NpaKTHecKue
KOHCTPYKLUK BETPO3NEKTPOCTAHLMM, Hedo-

POrMX W MPOCTbIX B MCMOMHEHMH. Peaakums
XXOET OTKJMKA OT HalMX 4uTatenewd, eciu
€CTb TaKue pa3paboTk, Mbl X HEMELJIEHHO
Hane4araem.

B npepnaraemom Baliemy BHUMaHHIO Tpe-
TbeM HoMepe XypHania "Pagioamatop-dnek-
TPWK” [eNaeTcs ynop Ha NpaKkTUHECKHUE CXEMbI:
npexcTaeneHbl 610ku nuTanms (cratbi H.M.Mo-
peiiko, B.Puwryna, A.C.KosanbHyka, A.H.Ka-
paKyp4H), Npogo/mKaeTcs nybanKauns cepun
cratei U.3ybans no ceapoHHbIM TpaHcdop-
matopam, [1.AdaHacbeBa no cunoBbIM NoNy-
NPOBOAHMKOBBIM 371EMEHTaM. 3aKoH4eHa Co-
KpaLyeHHas nybaukaums "Tpasun nonb3osa-
HWS 3NIEKTPUHECKOW 3Hepruei Ans Hacene-
Hua”. TybaukyloTcs 3apsgHble yCTPOMCTBa
A.P.Xepaesa, B.XwxHsika, E.C.KonecHuka. B
pasgesnie aBTo-MOTO CTOWT 06paTUTb BHUMaHHe
Ha cTatbto A.B.KpaBueHko no coBpemeHHOM
CXEMOTEXHWUKE aBTOMOBUIBHON 3EKTPOHH-
K1. ECTb 1 MHOTO ApYrux MHTEpEecHbIX MaTe-
p1anos. Pefakuns Hafeetcs, 4To 30T HOMep
Oyner MHTEpeCeH HUTaTeNsIM.

[1aBHbii pedakmop HcypHana
”Padioamamop-Inexkmpuk”
Onee [Mapmana

BeyHbill OAOK NUTAHUS

[ins paboTbl TenesM3opa, KOMMbIOTEPa,
pajuonpuemMHuKa obssatensHo Tpebyet-
ca 670K CTaBUAM3MPOBAHHOMO NUTaHKA.
YcTpolicTea, BK/IOHEHHDIE B CETb KPYr/0-
CYTOH4HO, & TaKKe CXeMbl, cobpaHHble
Ha4MHaIOWMUM paanoiobutenem, Tpeby-
toT abCoMNOTHO HaaexHoro Boka nuTa-
Husa (BIM), 4Tobbl He BbINO NOBPEXAEHHS
CXEMbl UM BO3ropaHus BoKa nuTaHus.

A Tenepb - HecKo/ibKO "cTpaliHbix”
UCTOPHI:

y ogHoro Moero fApyra npu npoboe
perynupyloLero TpaHauctopa "Bbinete-
N0” MHOTO MMKPOCXEM B CaMOAE/IbHOM
KOMMbIOTEPE;

y [PYroro - noc/e 3amblKaHUs HOXKOM

H.IT. ['opeviko, . JTagbixuH, BunHmukas obn.

CTy/1a NPOBOAOB, UAYILMX K HMNOPTHOMY
pagnoTenedoHy, pacniaBuncs 610K nu-
TaHus;

Y TPETLETO - TO >Ke C NWUTaHWeM "CcoBeT-
ckoro” npombiwneHHoro TA ¢ AOH;

Y Ha4YMHAIOLLEro paaroniobuTeNns nocne
K3 610Kk nuTaHMs Havan fasaTb Ha Bbi-
x0f GonNblLIOe HAaNpsAXKeHHE;

Ha npoussogcTee K3 NWHWM U3MepH-
Te/bHbIX NPUBOPOB NOHTH 0BA3aTENbHO
NPMBOANT K NPeKpaLlieHnio paboTbl U He-
06X0AMMOCTH CPOHHOrO PEMOHTA.

CxeMbl MMMY/IbCHbIX ONIOKOB Mbl 3a-
Tparvsarth He Byaem BCIeACTBUE UX COXK-
HOCTH W HEBbICOKOM HAIEXHOCTH, a pac-
CMOTPHUM CXeMy KOMMNEHCALMOHHOro no-

Anextpuk Ne 3,/2000
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C/e0BATE/IbHOrO CTabWIM3aTOPa MUTaHHS!
(puc.1). Y atoit "0Bbi4HOM” cxeMbl ecTb
aBa cnabbix MecTa: nepeuyHas obMoTKa
CETEBOro TPaHCGHOPMATOpa W BbIXOZHOM
(perynupytowmi) tpaHauctop. lMepeuy-
Hasi 0OMOTKa CMNIOBOTO TpaHCGhopMaTo-
pa 3allMUieHa NJaBKAM MpesoxpaHuTe-
nem. Mpu nocteneHHOM BO3pacTaHus To-
Ka Harpysku, a 0cobeHHO Npu noctenex-
HOM BO3paCTaHW1 CETEBOrO HaMpsHKEHHS
"rnyboko” cnpsTaHHas B TpaHcopMaro-
pe nepeuyHas 0BMOTKa ycnesaeT paso-
rpeTbcs 40 NPoBos MEXAYBUTKOBOW H30-
nsaumn. Janbwe - cueHapui NOHATHbIM:
HEM3BEXHbIM BbIXO TPaHChopMaTopa 13
CTPOS, €C/IW NPH 3TOM NPEROXPAHHTEND
BCe-Taku NepPeroput. YTBepKaeHue, 1o
"Hafl0 PasyMHO Harpyxatb 670K nuTa-
HWS” WKW "HanpsXKeHWE B 3N1IEKTPOCETAX
CHF He 6biaeT 3aBbileHHbIM” ObIN0 Bbl
rO/IOC/IOBHbBIM.

Perynvpyiowumuit TpaH3UCTOP BbIXOAWT
W3 CTPOA No ABYM npuynHam: 1) neperpes
npu pabote "netom” nubo npu 3asbi-
LIEHHOM Harpy3ke; 2) pe3kui npoboit
npn K3 Ha Bbixoge 610Ka nuTaHms.

Meperpes. Mpy Bo3pacTaHkK Harpy3ku
Ha Bl 4epes peryaupyloLmi TpaHaucTop
npoTekaeT BobLION TOK, B TO e BpeMms
HanpsXeHHe 3-K UMeeT BONblLYIO BeH-
4muHy. Mponcxogut neperpes, a B fanb-
HeWweM - npoboli TpaHaucTopa.

il
. Bbixon

E-mail: ra@sea.com.ua
http://www.sea.com.ua
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Mpoboit. IneKTPONUTUHECKHIA KOHIEH-
catop B 6/10Ke NHUTaHKA 3anacaer HeKo-
Topyto aHepruto. B MmomeHT K3 Ha Bbixo-
fie 3Ta 3HePr1s MAET Ha Harpes perynu-
pytowero Tpaxanctopa. OcobeHHo Bpes-
HbIM SBJIAETCA NPEBbILLEHWE AONYCTUMO-
ro Ans TPaH3MCTOPa MMNYbCHOTO TOKa
KONNEKTOPa, KOTOPbIM NpK HYNEBOM CO-
MPOTUBAEHWH HArPY3KH ABNAETCA BECbMA
3Ha4MTENbHbIM!

KpoMe nepeducieHHbIX Bbilue NpUHuH
K BbIXOJY M3 CTPOS 6/10Ka MUTaHWA Npu-
BOOAT TaKKe ClefyloLue:

npoboi nepexofa 3-6 TpaH3ucTopa,
COEIMHEHHOTO CO CTAaBUAUTPOHOM, NpH
BO3PACTaHMM BbIXOAHOTO HaMPSKEHHS
crabunusaropa, pabotaiowero 6es Ha-
FPY3KM NP NOBbILIEHHbIX TEMNepaTypax;

neperpes BbiNPAMUTE/bHbIX AMOAOB B
MOMEHT BK/IIOHEHMS B CeTb 6oKa, UMe-
foLLero KoHAeHcaTopbl (unbtpa 60/1b-
LLIOW EMKOCTH;

HELOCTATOHHOE OXJI@KAEHHE Peryaupy-
IOLLEr0 TPAH3UCTOPa, YCTAHOBJEHHOrO
BHYTPH KOPOBOHKM Ha MajeHbKOM pa-
AMaTope;

npoboi nepexoja 3-6 TpaHaucTopa
MPH NOAKAIOHEHHH BIOKA NUTaHKS K NpU-
eMHHKY ¢ BaTapelKaMu U OTK/IOHEHHOM
ceTv (ecnm cxema B10Ka NUTaHKA Hesa-
MbiCOBaTas) U ap.

MpuBEAEHHDIE HUXKE CXEMbI HCTIbITAHbI

HL112B,4BT 4 KT817A,6

R 1k VD1 KL407
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NCTOYRANKV MUITARNA

(5-25)-netHel akcnnyataumen. B ux cxe-
MY U3Ha4asIbHO 3a/10XeHa BO3MOXHOCTb
paboTbl NPH 3aBbILIEHHOM HAMPSKEHWU
cetv, K3 1 neperpyskax no Bbixoay.
O6ocHoBaHHe 3aWuTbl OT Neperpy3ku
MOXHO HaiTW B uTepatype [1 1 2], npu-
Mep WUCMOJIHEHWS KOHKPETHOrO B10Ka -
Tanms - 8 [3].

Bnok nuTaHus UMnopTHoro

pagvoTenedoHa (puc.2).

Peauctop R1 ocnabnset umnynbcbl To-
Ka 4epe3 BbINMPSMMTE/IbHBIA MOCT B MO-
MEHT BK/IIOHEHHS, OrPaHUHHBAET TOK He-
pe3 nepantHylo obmoTky T1 npu 3asbi-
LIEHHOM HanpsHKEHWM B 3NEKTPOCETH W
neperopaet B C/y4asix o4eHb 6osbLIoro
HaNPSYKEHWSA B CETH IMBO BOZHMKHOBEHWM
MEXAYBUTKOBOrO 3aMblKaHWs B TPaHC-
topmarope. Crabunutpor VD2 onpepe-
NISIET BEJIMHMHY BbIXOAHOTO HAMPSHKEHHS
(npu HeobxogMmMocTH nopobpaTh aK3emn-
NSIP CTABUAMTPOHA MPH OTK/IIOHEHHON Ha-
rpy3ke). Jlamna Hakanusanus HL1 cryxut
ANS OrPaHUHEHHs BbIGENSIEMOM Ha TpaH-
auctope VT1 MOLLHOCTH B HOMWHAJIbHOM
pexxume W orpaHuyenus Toka K3. Ecau
MO4 HarpysKoW HampsiKeHWe yMeHblua-
etca bonee, 4em Ha 1B, cneayet npume-
HUTb Bonee MoLLHYIO namny (MOXHO npu-
nastb napannensHo HL1 ogHy-aBe namnbl
oT rupnsHgpl Ha 13,5 B).

Paguatop, oxnaxpatoLui TpaH3ucTop
VT1, Bbipe3aioT U3 nyxxeHow xectu. [ns
NyHLIEero oTBOAA Tensa XecTb paguaro-
pa Clegyet NpwxuMaTh K MeTany TpaH-
31CTOpa C [iBYX CTOPOH, hopMa W pa3Me-
pbl paguatopa JO/KHbI OXBaTbIBaTb NO-
Bonblue MecTa B MMetoLLeics KopoboH-
ke. BbiBog konnektopa oTKycbiBatoT, TOK

K KOJNIEKTOPY TpaH3WCTOpa NOABOAAT
yepe3 paguatop. BoamoxeH noggsog To-
Ka K KO/IEKTOPY Kak 4epes JIenecTok Ha
BMHTE KPEMJIEHHS, TaK U C NNOWAJKH Ha
ne4aTHOM Njate Hepes Kpenswiui BUHT.

BeHTUNALMOHHbIE OTBEPCTUS AOMKHbI
obecneynTb 0TBOf, TeMia OT NaMribl, HTO-
Obl B pabo4eM pexuMe BbiNPSAMUTENb-
HbI MOCT W TPaH3MCTOP BblaK XONOAHbI-
MH, a npu K3 HemHoro Harpesanuce. Mo
cneundvke TenedoHa ¢ TPyOKON-NpH-
emonepeaaTHuKoM (HanH1e akkyMynsTo-
pa) Henb3s Harpyarb Bbixogd 610Ka nu-
TaHUS PE3NCTOPOM, HTOBbI HE Pa3pPAaNTb
aKKyMynaTOp NpU OTK/IOHEHUM Hanps-
)XeHus B anekTpoceTH. [puHuMn Hagex-
HOro B10Ka NUTaHKS He NO3BONSIET BKJIO-
4aTb pPa3psALHbIA PE3UCTOP, faxe ec/u
M3BECTHO, YTO B CXeMe paguoTenedoHa
ecTb cBou Auofpl u 6nokupoekun! Ecau
nocse Harpesa 670Ka HaCTONbHOM NlaM-
MoW NMpH OTK/IIOYEHHOM Harpyske OKa-
YKETCS, HTO BbIXOAHOE HanpsiKeHWe Hauu-
HaeT BO3pacTatb, HEOOXOAMMO 3allyH-
TMpOBaTb nepexog 6-3 TpaHaucTopa pe-
3ucTopoM conpotueieHuem 5 kOm...500
Owm. Pabouee Hanpspkenue namnbl HL1 B
JaHHOM cxeMe BblbpaHo 6e3 3anaca, HTo-
6bl anuTenbHble K3 npusogunu K nepe-
rOpaHHIo NlaMnbl HaKan1BaHWs U 0becTo-
YWBaAHUIO CXEMDbI, & MPU OTCYTCTBMW X035~
eB TenedhoHa aBapHiHbI pexuM paboTbl
He npoJomKancs mecauamu. [ns Hagex-
HOTO OTKJIOHYEHHS CXEMbI NMPU MeXAay-
BMTKOBOM 3aMblKaHWW B TpaHcopmaro-
pe NUTaHWs cneayet ybeauTbes, HTO npu
HOpMa/ibHOM paboTe nof Harpyskol Ha
npotsixxeHuu 1 4 pesuctop R1 Tennbiii Ha
oLynb (BUAKY U3 CETH BbIKNIOHUTb B MO-

HL112B10BT 14 k181906
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MeHT nposepku!). U obiiee npasuno -
CTaBUTb BIOK NUTAHWUS HE Ha MArKYyIo
MOACTaBKY, KOTOPas YXyALWAET BEHTUNS-
LMio, @ Ha TBEPAYIO MJIOLLAAKY.

Ewe opHo 3ameuanue: no cneundonke
paboTbl paguoTenedioHa Harpyska Ha
610K NWTaHWA MaKCMManbHa B MOMEHT
OXMAaHWA - TpyOKa YNOoXeHa, NPOUCXO-
[OMT 3apAfKa aKKyMynsTopHol Gatapeu. B
CBSA3W C 3TUM NpH pa3paboTke cxeMmbl He
CTaBM/IACh LiE/Ib CUJTbHO NOAABHTD My/bCa-
LMK MUTAIOLLErO HanpsKeHs, Gonee Bax-
HbIM BbII0 YMEHbLUKTb rabapuTbl YCTPOH-
ctBa. [lpn NOBTOpPEHWM AaHHOW CXeMbl
AN TUTaHWS APYTUX YCTPOMCTB BO3MOX-
HO MPWUAETCS YBENWYUTb EMKOCTb KOH-
aercaropa Cl, a TakKe NOAK/IOHUTL KOH-
[AeHcaTop K Bbixofy cTabunusaropa.

LLlyHTMpoBaTb CTaBUAMTPOH KOHAEHCa-
TOpOM 60O/IblLION eMKOCTH (GonbLue ThicaH
nuKochapag) Henbas: npu K3 Bbixoga cTa-
Bunusatopa BO3MOXeH npobok 3-6 nepe-
X04a perynmpytoero TpaHaucropal

Bnok nuTaHus WMnoptHoro

KHOMOYHOTO TesiedhoHa C COBETCKOM

norukoi (AOH) (puc.3).

Ha npoctopax CHI "xwuByt” W KHo-
noyHbie TA ¢ norukoit AOH Ha 155 ce-
puK1 MUKpocxeM. Jta "aukas” KomOuHa-
Lmsl CNabOTOHHOM WMMOPTHOM CXEMbI C
moluHol (no satTax!) norukoi Tpebyet U
COOTBETCTBYIOWEro B/10Ka NUTaHKS, TeM
Gonee 4to "pogHoi” Bl nerko nepero-
paet!

Otanums oT npeppiayLien cxembl -
MeHbLLEE BbIXOHOE HanpsKeHWe 1 6osb-
LWMIA TOK Harpy3k1, npu4em B pabo4em
pexxume (3By4aHWe rpPOMKOroBopHTeNs)
notpeben1e Toka Bosnblue, NO3TOMY Tpe-
ByeTca cunbHee NOAABMTb My/bCaLnK Ha-
npsxeHns cetu. Paccmotpum oTiudus
OT NpeablayLen CXembl.

Bbinpamutenshbin moctuk VD1 Gonee
MOLLHbIM, KOHBEHCATOP (M/IbTPA MUTaHKS
Gonben emkoctu., Jlamna HL2 paccuu-
TaHa Ha 6o/bluMi TOK (ecu HanpsKeHre
BTOPHU4HOM OOMOTKM TpaHcopmatopa
MUTaHUA MO3BOMMT, MOXHO YCTAHOBWTb
ase namnbl 12 B x 4 Bt 8 napannenb).

Jnextpuk Ne 3/2000
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Tpanauctop VT1 6onee MoLHbIM, K Me-
TaNNMHECKOM NNacTUHe Koprnyca KOTopo-
ro MOXHO Ha[EXHO NpWXaTb ABe naac-
THHbI TENNI0OTBOAA (MM OAHY NAACTHHY,
COOTBETCTBYIOLMM 06pa3oM COrHyTYIO).

Jlamna Hakanueanus HL2 nossonser
ctabunutpory VD2 pabotath B Gonee
LUIMPOKOM AuanasoHe MUTAIOWUX Hanps-
)XeHWH, a KongeHcatop C2 ymeHbluaet
Ny/IbCALMK HAMPSKEHUA Ha CTaBUINTPO-
He. Peanctop R2 HyxeH ans 3awwutbl ne-
pexopa 6-3 peryaupylowero TpaHaucTo-
pa ot npobos aHepruelt KoHaeHcatopa C2
npu K3 Bbixoga.

Mpu HanaKuUBaHWKM ClELYET MPOKOHTPO-
JMpOBaTb HaNpsXeHWe Ha Bbixope Oe3 Ha-
rPY3KH, Np1 HeobxoaMMOCTH noaobpath
cTrabunutpon! Ecnu Hanpsixerue nopg Ha-
rpy3Kom OyeT ymeHbluatbes Mbo npo-
cnywusatbes dooH 100 My, Heobxognumo
ycTaHoBUTb Honee mowHyto namny HL1,
4T06bI HanpskeH1e 3-K TpaHaucTopa VT
6bino B npegenax 2...4 B. Ecan Hanpsyke-
HWe BTOPH4HON 0BMOTKM TpaHCGhopMaTOo-
pa Gyaet sbiwe (20 B), cxema octaHer-
cs 6e3 U3MeHeHHH, NoTpebyeTcs TONbKO
nogbop namnb HL1. Mpu MoHTaxe cre-
AYeT TaK pacrofioXuTb AeTas, 4Tobbl
namnbl OblaM B BEPXHEN HacTW Kopnyca,
TENNbIM BO3AYX OT HUX He rpen apyrue
AeTanu, a usnyqenue HL1 moxHo otpa-
31Tb HapYXKy C NOMOLLbIO METa/IMHECKON
tonbru. 3a 14 pabotel nog Harpyskom
Harpes fetanen He 4OKeH ObiTb 3aMeT-
HbiM, 3a Takoe >e Bpems K3 Bbixoga
pomkHa rpetbes HL1, 6biTb Tensibiv R1,
Ecnm atot pesuctop cunbHo rpeertcs,
HY)XHO YMEHbLUWTb €ro COMpOTWBAEHHE
W HaoBopoT (3TO 3aBMCHT OT AaHHbIX
npUMeHeHHoro TpaHcopmatopa). Ha-
nomMHum, ecnu R1 Byner o4eHb mano
rPetbesi, TO BPEMs ero neperopaqusi B
cly4ae MEXLYBMTKOBOTO 3aMblKaHHs
TpaHccopmatopa T1 ByfeT HECKONbKO
Gonblwmm! Ecnn xe HanpspkeHue B ane-
KTPOCETH 04eHb HecTabuibHO, NPUAETCS
3ameHuTb R1 namnoi Hakanueanus 220 B
x 10...15 Br.

(Mpodonxcenue credyem)
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6
CrabinizoBaHuii

Muoto 6y pospobnenuit ctabinizosaHui
610K XKMB/IEHHS, OCOBNMBOCTAMM SIKOTO € BH-
CoKa CTabiNbHICTb | MOX/MBICTb OAHOHYACHO
3HiMaTu ABi Hanpyru. Taki napameTpu gocsr-
HYTi NPX NPOCTOMY CXEMOTEXHIHHOMY pilLIeHHi.
[ponoHyto iHWKM YWTa4aM NO3HaMOMUTHCH 3
[aHoK po3pobKoio.

Crabinizosanuit 6nok sxueneHHs (CBX)
NPU3HAYEHUH ANS KMUBIEHHS MarHiTOOHB,
pagionpuiMasis, NifCKIIOBAYIB, a TAaKOX NpU-
NafiB, sKi CKOHCTPYMOBaHi Ha OCHOBI MiKpO-
cxem 3 TTJI.

OgHieto 3 ronosHux nepesar CBX 8
NOPIBHAHHI 3 aHaNOriYHUMK € Te, O 3 HbO-
ro MOXXHa OfiHOHaCHO 3HiMaTu [iBi Hanpyru, a
Lie fy>Ke 3py4HO NPU HanarofpKyBaHHi Ta po-
60Ti 3 pajioeneKTPOHHUMHK npunaaamu. ns
PO3pOBAEHOr0 MHOK B/I0KY KMBNEHHS Xa-
pakTepHa Bucoka cTabinbHictb. Lle Baxm-
BUI hakTOp NpW poboTi 3 Npunagamm, 30K-
pema, fiKi ckoHcTpyrosaHi Ha 133, 155, 555
cepisx MiKpOCXeM, TOMY LU0 NPKU 3MEHLLUEHHI
Hanpyru MOX/1Ba 3MiHa napameTpiB JIOriHHKX
enemMeHTiB, NoByfoBaHUX Ha MiKpOCXeMax 3
TTJ1, a npv 36iNbLUIEHH] BOHM MOXYTb 3rOpiTH.
Bnok »kuBneHHs pae Ha Buxoai 9 B 3i
ctabinbhictio 0,001 B, a Ha 5 B - 0,00001 B.

CBX cknagaeTbcs 3 ABOX OCHOBHMX Hac-
TWH: TpaHcdopmaTopHa 3 BUNPAMASYEM i
crabinizatopa &ua. PHCYHOK). 3MiHHa Hanpy-
ra efleKTpoMepesXi NPOXOANUTb Hepes BUMMKAH
S1 1a 3an0BixXHUK | NOCTYNae Ha MepPEXHHIA
TpaHcopmatop. 3 BTOPUHHOI OBMOTKM Ha-

6n0K XWUBNEHHS

B. PuwyH, m. [porobuy, JlbsiBckka 061.

npyra 12 B sunpamnsetocs giogamu VDI1-VD4,
BK/IIOYEHUMM MO MOCTOBIW CXeMi, a TaKoX
arnampkyetbcs kongeHcaropom Cl. [lgi mikpo-
cxeMu cTabinizatopis BK/IOHEHI NOCILOBHO,
BHAC/ifOK HOro 3MEHLLYETbCS BUiINEHHS Ten-
na Ha DD2 i, kpim uporo, pae Ginbuy
cTabinbHicTb Hanpyrn 5 B, wo gns mikpo-
cxem TT/ pyxe saxnuso. Crabinitpon VD5
CNYXWTb NS OTPUMAHHS Bif 5-BOJIbTOBOTO
crabinizatopa 9 B. Kongencaropu C2-C7
NOTPIGHI AN 3MEHLLEHHS BHYTPILIHLOrO OMo-
py 6/10Ka KMBNEHHS MO 3MIHHOMY CTPyMY, a
TakoX ans 3anobiraHHs camo3bymKeHHs
MIKpOCXeM No yNbTpa3sykosii Hactori. Mpo
BaiMkHenHs CBIK nosigomnse VD6, a R1 ra-
CHTb HafMLOK Hanpyru. Moro onip o64uc-
nioeTbes 3a hopmynoto R= AU/,

CBX pyxe BaxKo cnanutu, TOMYy WO
mikpocxemu DD1 1a DD2 maiotb BHYTPILHIN
3aXMCT Bifj NepeBaHTaXKeHb.

Mpw MoHTaXi 0cOBAMBY yBary Ciig 3BEPHY-
T Ha Te, L0 MIKPOCXEMU HE MOXHA CTaBUTH
Ha cninbHui pagiatop, 60 610K KMBAEHHS
3amicTb 9 i 5 B 6yae Buaasath cepenHe 3Ha-
yeHHs 7 B. Cxemy MOXHa BHKOHyBaTH siK
HaBICHMM MOHTaXkeM, TaK i Ha nnati. Ane npu
MoHTaXi aetani Tpeba poamicTHTH Tak, Wwob
BIACTaHb MiX 3‘€HYBa/bHUM ApoTOM Byna
HalMEHLLOIO B 3B‘A3KY 3 Napa3uTHUMK onopa-
MU MPOBISHUKIB | MOK/MBICTIO CaMO30yayKeH-
HS MiKPOCXeM.

CxeMma He noTpebye HanarodyeHHs Ta no-
TO4HOrO PEMOHTY i 3py4Ha B KOPUCTYBaHHi.

DD1
< $1~_T1__ VD1..VD4 J_1|—|3 C4100MKX1OB 5 +9B
, TMK +
~2208 —— —
FU10,15A .| 2 430
¢ — EGE A VDB
cl ¥ anore
2000mK x 168 + 07’
C5 = 06 100MK X
0,1mK 3| 0,1MK x 6,38
—> 9B
DD2

E-mail: ra@sea.com.ua
http://www.sea.com.ua
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Perynupyembiit
UCTOYHMK MUTaHUA
C 3aLMTOMN N0 TOKY

A.C. KoBanbyyk, XMe/bHuLKas 0671,

Bam fanu B pemMoHT aBTOMOBH/IbHbIM
MarHuTohoH. A BaM He4veMm €ro 3anu-
TaTh., HyxeH cTabunuanpoBaHHbii 610K
MUTaHUs C XOpOLlen (puabTpauuen no
HU3KWM W BbICOKMM 4acToTaMm. Ecau y
BaC eCTb 3aBO/ICKOM cTabunuaatop, To rae
rapaHTHs LEJOCTHOCTH BbIXOZHbIX Kac-
KagoB ycunutens. Korga atv Kackagbl
3aMKHYTbI, MarHUTOHOH noTpebnseT Tok

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

oT 3 A v Bbillie, 4TO NPUBOAMT K BbIXOLY
W3 cTpos ctabuansatopa. Ha puc. uso-
GparkeHa cxema cTabuaU3aTopa, OT KOTO-
POM MOXHO NWUTaTb He TOJIbKO aBTOMO-
BUAbHBIN MarHUTOGoH, HO W Mobyio pa-
AMONIOBUTENBCKYI0 KOHCTPYKLMIO C
HanpsbkeHrem ot 1 go 35 B v kotopoit He
cTpalHbl BonblUMe TOKM Harpy3KH, no-
CKOJ/IbKY BBEfIEHA TOKOBas 3alluTa.
Perynatop HanpskeHus cobpaH Ha M-
kpocxeme DA1, kotopas gonosHeHa MoLw-
HbIM TPaH3UCTOPOM, KOTOPbIH MOXET OT-
JaTb B Harpy3ky Tok fo 5 A. lMpu conpo-
TMBneHun peanctopa R5=0,3 Om makcu-
MaslbHbIH TOK Harpy3ku cocTtaenset 2,8 A,
Mpu BanbHeWlleM NOBbIlIEHUH TOKA O
2,9-3 A cpabarbiBaeT 3awTta, BbiNOA-
HeHHas Ha ontpoHe VD6. Korga Hanps-

BURVLAL MMV R OLIN
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xeHue Ha R5 ctaHet Bonblumm, 3aropa-
ercs cBeTogMon BHYTpU ontpoHa VD6.
OTKpbIBaETCH AUHWCTOPHDBI TUPUCTOP U
MPONyCKaeT OTPULIATENIbHOE HaNpsKeHWe
Ha BbiBog, 8 mukpocxembl DA1, 4To npu-
BOAMT K NafeHUIO HaNpsXKeHWs Ha BbIXO-
ne crabunusatopa no 1 B. BepHytb Ha-
npsXkeHWe Ha Bbixode cTabunnsatopa
MOXHO HaxxaTheM KHonku SA2, Peryau-
PYIOT HanpshKEHWE Ha BbIXOAE PE3UCTO-
pom R4.

[Ins crnakuBaHWs no HU3KWM U BbICO-
KUM yactoTam cnyxat gpoccenb [pl u
koHgeHcatopbl C2, C3. MpumeHeHue or-
TPOHA MOBbLILLIAET HAAEKHOCTb M ObICT-
POAENCTBUE 3aLLMTDI.

KoHctpykums u getanu. B 61oke nuta-
HUA MPUMEHEHbI Cefylolne AeTau.
Tpatcdopmatop T1 ntobok ¢ BbIXOAHIM
Hanps»keHuem 35 B v Tokom He mMeHee 3,5
A, konpgeHcatop C1 niobol ¢ HoMHHab-
HbiM Hanpsbkenuem 250 B, Bmecto C4
MOXHO MCnosb3oBatb WMnopTHbi 1000
MK® x 50 B. Peauctopsl R1-R3 tuna MIT
mowHocTbto 0,25 B, Mukpocxema DA1
tuna K142EH12, nonHbiM ee aHanorom
ABNSETCA MMKPOCXEMa 3apybeskHOro npo-
ussopctea LM317T. TpaHnauctop VT1 Tu-
na KT803A, KT805I, KT808, ontpox VD6
tvna AOY103B.

MeyaTHas nnara nokasaHa Ha pUC.2.

SHaeTe MU Bbl, 4TO...

T 22
I a

> -

BbixogHOE HanpsixeHue AMOAHOMO MOCTa, CO-
CTOALLErO W3 HEeTblpex AMOAO0B, MOXHO MOBbICHTL
8 1,5-2 pasa. [lna atoro HeobxoauMo napannesb-
HO NIOBOMY U3 HeTbIpex AUOIO0B NOAKMOHUTD KOH-
AEeHcaTop eMKOCTbIO He Hibke C, KoTopas Ucnosb-
3yeTca B BbinpaAmuTene (CM. PUCYHOK). 370 yaob-
HO, KOrfa Nnpy 3aMeHe CrOpeBLUEro TpaHcopMa-
TOpa BTOPH4Has 0BMOTKa He BbiaeT HeOOXOANUMO-
TO HanpshKeHus, a JOMOTaTb ee HEBO3MOXHO, TaK

KaK 3aMeHSIeMbIH 3a/uT repMeTUKOM.

AM. proyuno

MoxHo ucnonb3o-
BaTb OMNJIETKY TE/EeBH-
31OHHOrO Kabens abo-
HEHTCKOro NofxoHe-
Hus TB B MHOroatax-
HbIX fOMax Ans 3a-
3emeHusa. 1o 0co-
BeHHo yaobHo, Koraa
HeobXxogMMO nasTb
NofeBble TPaH3WUCTO-
Pbl U MMKPOCXEMbI, a
3a3emnieHus nobanso-
CTh HeT. Ucnonbays
aHTEHHOE THe3do W
KYCOK NpoBOJa, MOX-
HO JIerKO BbIWTU M3
TPYLOHOTO MOJIOXKEHHS.

3 (a He E106-10-3).

Oneuatka. B cratoe E.Jl.flkoBnesa "InekTpoHHOE pesie CTEKI0004HUC-
tatens ana "Xurynei” (P3 1/2000, c.57-59) Ha cxeme puc.! TpaH3uc-
Topbl VT1, VT2 gonxubl 6biTb TMna KT209K, tun tupuctopa VS1 T106-10-

E-mail: ra@sea.com.ua
http://www.sea.com.ua
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VnyuyuieHue padoThl
npeodOpasoBarTend

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

H a n p a * e H u a A.H. Kapaxypyw, r. 3anopoxse

Mpeobpa3osatenb NOCTOAHHOIO Ha-
npsxkeHus 12 B B nepemenHoe 220 B 50
Iy onucaH B [1]. OH cnoxHee aHanoruy-
HbIX YCTPOWCTB, OAHAKO NO3BONSET 0BOM-
THCb 6€3 [ONONHUTENbHBIX FEHEPaTOPOB,
OAHOBMBPATOPOB A5 NONYHEHUs Heob-
XOIMMOM NOCNeAOBATENbHOCTH UMNY/b-
COB W MCK/IOHAET HECOrNacoBaHHYIO pa-
GoTy 3afaloWnX Kackaos Npu U3MeHe-
HUM UX paboH4MX NapaMeTpoB. 7O rapaH-
THpYeT HeOBXOAMMYIO Nay3sy Mexay UM-
MyNbCaMK YNPABNEHUS! B PA3SIUHHBIX YC-
NIOBHAX paboTbl.

Mo 370l cxeme cobpaHa cxema ynpas-
nenus npeobpasosatens 24 B/220 B
50 'y, Cunosble TpaH3MCTOPbI TaKHE XKe,
kak u B cxeme [1]. C Harpyskoi npeob-
pasosatesib paboTan HopMasbHO, a npw
Nepexofie Ha PEXMM XONOCTOro Xoja
0AMH 13 TpaHauctopos (KT827) knioqe-
BOrO Kackaaa BbIXoauA U3 ctpos (npeob-
pa3oBaTe/b MCMbITbIBAACA OT B0Ka NK-
TaHus).

Mpu aHaM3e NPUHMH BbIXOZA W3 CTPOS!
TPaH3UCTOPOB YCTAHOBNEHO, HTO Ha KOJI-
NEKTOpax BbIXOAHbIX TPAH3UCTOPOB MpH
HarpyyxeHHOM npeobpa3sosarese npucyT-
CTBYIOT KOPOTKHE UMY /bCbl aMAMTYAOM
#o 450 B (ocumnnorpamma Ha puc.i,a).
310 T0, HTO yAANOCh 3aPUKCHPOBATL OC-
uMAnorpacoM, peanbHoe 3HaqeHHe Mo-
*eT BbiTb 6onblue. Mpu nepexoge Ha pe-
MM XOJIOCTOTO XOAa POpMa UMMy/IbCOB
WCKaXkanacb M paHee KOPOTKMe Mo Bpe-
MeHM BbIOPOCbI HANPSXKEHWUS CTAHOBM-
nucb Gonee pnutenbHbiMU, Tpn 3TOM
npeoBpa3sosarenb NoTpebsn ToK (Ha xo-
noctoM xogy) 2,5-3 A. B Takom pexume
TpaHauctopbl KT827A Bbixogunu u3

Inextpux Ne 3/2000

ctpos. [lns HabnioaeHMs OnMCaHHbIX NPOo-
LIECCOB CMeLManbHO NPUMEHSIUCD BbICO-
KOBO/IbTHbIE TPAH3HUCTOPbI.
LLIyHTUpOBaHHWEM BbICOKOBO/IbTHOM 06-
MOTKH TpaHC(hopMaTopa KOHAEHCATOPOM
emKkocTbio 2,5 MKD pobuTbes yaosne-
TBOPUTE/IbHOM paboTbl Npeobpasosatens
He yaanocb. Mpu HarpykeHHoM npeobpa-
30Baresie BbICOKOBO/IbTHbIE BbIOPOCHI Ha-
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NPSYKEHMS UCHE3/M, HO Ha XOIOCTOM XO-
Ay npeobpa3osateNb No-npexHeMy no-
Tpebnan Tok 2,5-3 A.

[na obnervenns pexuma paboTbl cu-
NIOBbIX TPAH3MCTOPOB BbIXOAHOW KacKap,
BbINO/IHEH MO cxeme pHc.2. Ha Hem noka-
3aHbl thparMeHT cxembl npeobpasosare-
ns w3 [1] v BHOBb BBeZEHHbIE 3NEMEHTbI
(HymepaLns 3neMeHTOB NPOO/KAET, Ha-
yatyio B [1]).

Mp1 3aKpbITbIX CHAOBbIX TPAH3WCTO-
pax koHaeHcatopbl C3, C4 u C5, C6 3a-
PSKEHbI 10 HANPSKEHUS UCTOHHUKA MK-
TaHWsl. BbICOKOBONBTHBIM MMNYAbC, MO-
ABNAIOLLMIACA NPU 3aKPbIBAHUM TPAH3MC-
Topa VT3 (VT4), 4acTn4HO 3apsKaeT KoH-
petcaropbl C3, C4 (C5, C6) v HactuyHo
3aMblKaeTca Ha 4actb oOMoTku T1 ye-
pes VD11 R10, R13 (VD2, R14, R15). Mo
OKOHYaHWH1 3apsagaku koHgeHcatopsl C3,
C4 (C5, C6) paspsatotca 4epes R10, R13
(R14, R15) no Hanps)eHWs WCTOMHMKa
nuTaHus. DopMa UMNYAbCOB Ha KOMNEK-
TOpax TPaH3WUCTOPOB NokasaHa Ha puc.1,6
B PEXMME Harpy3kH, Ha pHC.1,B - B pexu-
Me XO/I0CTOrO X0Aa.

Kak BMOHO, B HauxyglleM pexume
aMNAMTYa HanpsKeHUs Ha KONNEKTope
He npesbiwaet 60 B. 3to nossonset npu-
MeHsTb BMecTo TpaHaucTopa KT827A
(100 B) tpanauctop KT827b (80 B), a B

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

npeobpasosatene 12 B/220 B 50 Iy -
naxe KT827B (60 B). Mocne Takoi po-
paboTku noTpednseMbiid npeobpasosa-
TeNeM TOK B PEXMMe XOJIOCTOro Xofa
okono 1A.

Ivoab VD1, VD2 niobble ¢ MakcMMab-
HbIM WMMy/IbCHbIM TOKOM 6onee 10 A,
Kongetcatopbl C3-C6 Ha 100 mk® x 63
B. MockonbKy Ha KOHAeHCaTOpax AencT-
BYET 3Ha4MTENbHAs NepemMeHHas COCTaB-
nsowas, 1o 3amerats C3, C4 v C5, C6
OfHWM KOHfeHcaTopoM He cregyert. Pa-
Bo4ee HanpsKeHUe KOHEHCATOPOB TaK-
e He JOMKHO ObiTb MeHee 63 B. Peko-
meHgyembid Tun K50-29 u K50-31. Cywm-
MapHas eMKOCTb KaXXOM rpynmbl KOH-
nencatopos (C3, C4 u C5, C6) He meHee
47 mk®. Bo3MOXHO npuUMeHeHWe KOH-
aetcartopos Tnos K73-16 n K77-1 Heob-
xogumon emkocTv. Npu 3atom nocnegosa-
Te/bHOe COeMHEHHE KOHAEHCATOPOB He
Tpebyertcs, a peauctopsl R11, R12 v R16,
R17 MOXHO 3aMeHWTb OAHMM COMPOTHB-
nenunem 2-2,2 kOm mollHocTbio 2 Br.

OnucaHHylo 1opaboTKy MOXHO npo-
BOAMTb W B npeobpasosarene 12 B/220
B, He W3MeHss HOMWHasbl 31EeMEHTOB
cxembl (puc.2).

Jlumepamypa

1. Llenomeko A.J. lpeobpasoBamens Hanps-
xcenus / /Padioamamop.-1999.-Ne4.-C. 53.
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CBapouHblli TpaHchopmaTtop
Ha mazHutonposoge ot AATPoB

(Mpodonxcerue. Hayano cm. 8 P3 2 /2000)

PacnpoctpaHeHHbiM MaTepuanom ans
W3rOTOBNIEHUS CaMOAE/bHBIX CBAPOYHbIX
Tpatcopmatopos (CT) u3naeHa aeasioT-
ca cropeswue JIATPbI (nabopatopHbii
asToTpaHcgopmarop). Te, KTO WMen ¢
HWAMM [1e/10, XOPOLLO 3HAIOT, HTO 3TO Ta-
koe. Kak npaeuno, sce JIATPbl umetot
NPUMEPHO OAMHAKOBbIA BHELWHWH BHE:
XOPOLLO BEHTUMPYEMbIN KECTAHOM KOop-
nyc Kpyrjol ¢opMbl C >KECTSHOW WM
36OHWTOBOM NMLIEBON KPbILIKOW CO LiKa-
now ot 0 go 250 B u Bpawaioweics py-
KosTKOW. BHyTpH Kopnyca HaxoguTcs To-
poOWZaNbHbIM aBTOTPaHCGHOPMATOp, Bbl-
MOJIHEHHbIM HA MarHMTONPOBOAE 3Ha4u-
TENIbHOTO CeveHus. MIMeHHo aToT cep-
AeHHHUK-MarHUTONPOBOA NoHafobuTCa ot
JIATPa ans usrotosnenns Hosoro CT.
O6bi4HO TpebyeTcsa ABa O[MHAKOBbIX
KOJbL{a-MarHMTonpoBofa oT KpynHbix JIA-
TPos.

JIATPbI Bbinyckanucb pasHbix TUNOB C
MaKcumasibHbiM Tokom oT 2 1o 10 A. ins
u3rotoenenus rogartcs Tonbko Te CT,
pa3Mepbl MarHMTONPOBOJOB KOTOPbIX
NO3BONAIOT YIOKHTb HEOBXOAMMOE KOMM-
4ecTBO BMTKOB. Haubonee pacnpoctpa-
HEHHBIM CPEJ HWX, HAaBEPHOE, ABNSETCS
aBToTpaHchopmatop Tuna JIATP 1M, ko-
TOpbIM B 3aBUCMMOCTH OT NPOBOAA 0BMOT-
KW paccyuTaH Ha Tok 6,7-9 A, xoTs pas-
Mepbl CamMoro aBToTpaHcghopmaropa ot
3TOro He MeHsioTcs. Marnutonposog
JIATP 1M umeeT cnepytolime pasmepbl:
BHeLWHWH auametp D=127 mm; BHYTPEHHMN
avametp d=70 mm; BbicoTa kosbla h=95
mM; cevere S=27 cm? 1 maccy okosno 6
kr. 3 aByx konew ot JIATP 1M moxHo
usrotoeutb xopownn CT, npasga, U3-3a
MaJIoro BHyTPeHHero obbema OKHa HeJlb-
35 UCMO/b30BaTh C/IMLLKOM TO/ICTbIE NPO-
BOAQ M NPUAETCA 3KOHOMWTb KaXKAblM

Jnextpuk Ne 3/2000
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. Bybarnw, r. Kues

MWIMMETP NPOCTPaHCTBA OKHa. CyLuecT-
gyioT JIATPbl v ¢ Gonee obbemHbIMM
KOJIbLLAMH-MarHUTONPBOAAMM, HanpuMep
PHO-250-2 v gpyrue. Onu nydie nopxo-
AaT ans usrotosneHus CT, HO MeHee
pacnpocTpaHeHbl. Y Apyrux aBTOTpaHC-
¢hopMaTopoB, aHaNorH4HbIX No napame-
Tpam JIATP 1M, nanpumep AOCH-8-220,
MarHMTONPOBOA UMEET BHELUHWI gUaMeTp
Konbua 60/1blue, HO 3aTO MEHbLUME BbICO-
Ty W fMameTp okHa d=65 mm. B atom cay-
Yae AMaMeTp OKHa HeobBXoaMMO paciuu-
putb go 70 Mm. Konbuo MarHuTonposo-
Ja COCTOMT U3 HaMOTaHHbIX APYr Ha ApY-
ra OTPe3KOB >Xe/e3HOW JIeHTbl, CKpen-
NEHHOW MO KpasiM TO4eYHOM CBapKOW.
[lns Toro 4T0Bbl YBENHHUTD BHYTPEHHWM
AMaMeTp OKHa, CledyeT U3HYTpHU OTCoe-
AMHUTb KOHEL, IeHTbl U OTMOTaTb Heob-
xoAumoe Kosn4ectso. Ho He nbitaiTech
oTMOTaTb 3a OfuH pas. Jlydwe oT™martbi-
BaTb N0 OJHOMY BMTKY, KaXKgbli pa3 oT-
pesas nuiwHee. MHorga Takum obpasom
pacLMpAIoT 1 okHa Gonee KpynHbix JIA-
TPoB, XOTSi NPK 3TOM HENU3OEXKHO YMeHb-
LWaeTcs nioWaab MarHUTONpoBOAa.

B Ha4ane usrotosnenus CT Heobxomu-
Mo u3onMpoBath oba konbua., Ocoboe
BHMMaHWe NpW 3TOM obpatute Ha yrbl
Kpaes KOJIeL, - OHW OCTpble, MOryT 3anpo-
CTO pa3pe3aTb HaJIOKEHHYIO U30/IALUIO,
a noToM 3aMKHyTb cobok nposog 06-
MOTKHW. Ha yrnbl siyHiie Bgob HaNOXKUTb
KaKylo-HuOyb KPenKylo M 3nacTuHHyio
NEHTY, Hanpumep, MIOTHYIO KWNepHyto
WM pa3pe3aHHylo BAOAb TPYOKy Kemb-
puk. Ceepxy Konbua (kaxpoe oTaenb-
HO) 0OMaTbIBAIOT HETONCTBIM C/IOEM TKa-
HEBOW W30ALMH.

[lanee n3onupoBaHHble KoMbLia Coean-
HaoT Bmecte (puc.2). Konbua nnotHo
CTArMBAIOT KPEMNKOM NIEHTOH, a No Gokam
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(OMKCHPYIOT LepEBAHHBIMU KOJbILLKAMH,
TaKXKe MOTOM CTAHYTBIMW W30JIEHTON -
cepaeqHuK MarHuTonposog aas CT rotos.

Cnepnylowui war cambli OTBETCTBEH-
HbIVi - yKnagKa nepeu4Hol o6moTku. O6-
MOTKHM faHHoro CT HamartbiBaloT Mo cxe-
me (puc.3) - nependHas nocpeaute, ase
CEKLMM BTOPUHHOM - Ha BOKOBbIX NneHax.
“Creupl”, 3HaloLue 3TOT THN TpaHCop-
MaTtopa, 4acTo Ha3blBaloT €ro Ha CBoeos-
pa3HoOM xaproHe “ywactukom” M3-3a
KPYrbix "4eBypallkuHbIX ylieh”, BbICTy-
MatoLLMX B pasHble CTOPOHbI CEKLMH BTO-
PHH4HOM 0BMOTKHM.

Ha nepeuunyio yxogut okoso 70-80 m
NpoBoAa, KOTOPbIH MPUAETCA KaXKAbIM
BUTKOM NpoTArMBaTh 4Yepe3 oba okHa
MarHutonpoeoga. Ipu aToM HuKak He
oboiThch 6e3 HexuTporo npucnocobne-
Hus (puc.4). CHavana npoBog HamaTbiBa-
IOT Ha [epeBSHHOE MOTOBMJ/IbLE W B Ta-
KoM B1fie Be3 npobneM NpoTArMBAaIOT He-
pes okHa Konew, [posog 0BMOTKM MoKeT
COCTOATb M3 KYCKOB (naxke MeTpoB no
JeCATb) eCM YAAN0Ch AOCTaTh TO/bKO Ta-
Koi. B atom ciydae ero HamartbiBatoT
HaCTAMM, a KOHLbI COEAMHAIOT MeXay
cobon. [lns 3Toro nponyKeHHble KOHHMU-
KM coeauHsIoT (He cKpy4MBas) U ckpen-
JISOT HECKOJIbKUMM BUTKaMM1 TOHKOM Meg-
HOWM M/bl 6€3 U30NIALMH, MOTOM OKOHHa-
TEJIbHO MPOMNauBaIoT U M30/MpytoT. Takoe
CoefuHeHWe He [aeT TPELMH B NPoBoAe
W He 3aHWMaeT 6osbloro obbeMa.

[nameTp nposoaa nepeuHHOM 06MOT-
ku 1,6-2,2 Mm. [1nq MarHuTonpoBogoB, Co-
CTaB/IeHHbIX U3 KOMEeL, C AMaMeTPOM OK-
Ha 70 MM, MOXHO MPUMEHSITb MPOBOR,
avameTpoMm He Bonee 2 MM, UHa4e ocTa-
HETCSl Majio MecTa AN BTOPHHHOM 0BMOT-
k1. CofiepXuT nepeuyHas obMoTKa, Kak
npasuno, 180-200 suTkoB Npu HopManb-
HOM CETEBOM HaMpPsKEHUH.

Urak, npegnonoxum, nepes Bamu co-
OpaHHbIi MarHUTONPOBOS, NPOBOA NOATO-
TOB/IEH U HaMOTaH Ha MoToBHAbLE. Mpu-
cTynaem K HamoTke. Kak Bcerga Ha Ko-
Hel, NPOBOAA HafieBaeM KEMOPHK W npu-
TArMBaEM €ro U30/IEHTOM K Havany nep-

E-mail: ra@sea.com.ua
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_50..70m .

40 50mm
—

BOro cniosi. [oBepXHOCTb MarHUTONPOBO-
Ja UMeeT 3aKpyrieHHyo (hopMmy, NoaTo-
My nepBble c/ion ByayT cofepaTb MeHb-
LUe BUTKOB, HeM Noc/eaytoLme - Anst Bbl-
paBHMBaHWA nosepxHocTH (puc.5). Mpo-
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BOZ C/leflyeT YKNaAbIBaTb BUTOK K BUTKY,
HM B KOEM C/ly4an He JOMycKas 3axjec-
TbiBaHMA NPoBOAa Ha nposog. Cnou npo-
BOAa 00A3aTe/IbHO U30/IMPOBATL APYr OT
apyra. (Mpu pabote CT cunbHO BUOPHPY-
et. Ecnv npoBoaa B NakoBoW U30AALMK
NieXar pyr Ha apyre 6e3 npoMexxyTou-
HOM M30NALMHK, TO B pesy/bTate BUOpa-
UMM M TPEHWs Opyr O Apyra CoW Naka
MOJXET Pa3pyLUMTbCS, U NPOM3ONZET 3a-
MbiKaHue). [lns 3KOHOMMM NPOCTPaHCTBa
0BMOTKY ClefyeT yKnafipiatb KaK MOX-
HO KoMnakTHee. Ha MarHuTonposoge 13
HEKPYMHbIX KOMEL, MEXCNOEBYI0 M30Ns-
LMIO ClefyeT UCMONb30BaTh MOTOHbLUE.
[lna 3Tvx uenei XOpOLWO NOAXOAAT He-
BonbluMe KaTyLIKK CKOTHa, KoTopble 6e3
TPYyAa NPOXOAAT B 3aN0/IHEHHbIE OKHa, a
CaM CKOTY He 3aHUMaeT JMluHero obbe-
ma. He cnegyer ctpemutbcs HamoTath
NepBUYHYI0 0BMOTKY BbICTPO M 3a OAMH
paa. lpouecc 310T Meg/ieHHbIH, a nocse
YKNA[KN XKECTKMX MPOBOJOB HAYMHAIOT
Gonetb nanbupl. Jlyiwe caenatb 3to 3a
2-3 nogxofa - Befb Ka4ecTBO BaKHee
CKOPOCTH.

Koraa nepsuHas 06MOTKa M3roToBe-
Ha, Gobluas 4acTb paboTbl BbINOAHEHA.
3aiimemcs BTOpHHHOM 06MoTKOM. Onpe-
A€M KOJIMHECTBO BMTKOB BTOPHHHOM
0OMOTKH Ha 3afjaHHoe Hanpsxkenue. [lns
Ha4Yana BK/IO4MUM Y)Ke rOTOBYIO MEPBHH-
Hylo 0BMOTKY B ceTb. TOK X.X. 3TOrO Ba-
puanTa CT Hebonbluoi - Bcero 70-150 MA,
ryn TpaHcdopmaTopa fomKeH BbiTb ene
cnbilueH. HamortaiTe Ha 0fHO 13 GOKOBbIX
nne4 10 BuTKOB NIOGOTO NPOBOJA M W3-
MepbTe BbIXO[HOE HanpsKeHWe Ha HeM.
Ha kaxzaoe 13 GOKOBbIX MeH NPUXOAMT-
€Sl 1O MOJIOBMHE MarHUTHOrO NOTOKa, CO-
37aBaEMOro Ha LeHTPaNbHOM njieqe, no-
3TOMY 3[1€Cb Ha Kbl BUTOK BTOPHY-
Hol obmoTku npuxoputes 0,6-0,7 B. Uc-
XOAs W3 MOJyHEHHOro pe3ynbTata, pac-
CHUTANTE KOIMHECTBO BUTKOB BTOPHUHHOM
0OMOTKH, OPHEHTUPYSCH Ha HampsXKeHHe
50 B (okono 75 BuTKOB).

BbiGop MaTepuana BTOpHHHOM 0OMOT-
KM OrpaHuHeH OCTaBLUMMCS MPOCTPaHCT-
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BOM OKOH MarHutonposoga. Tem Gonee
4TO KaXK@blM BMTOK TOJICTOrO MpOBOAA
NPUAETCA NPOTArMBaTh MO BCEM f/MHE B
y3KOe OKHO, M HWKakas "aBTOMaTu3a-
uns” TyT, yBbl, He nomoxeT. MHe foBo-
AMNOCb BUAETb TPaHCopMaTopbl, Cae-
NaHHble Ha Konbuax JIATP 1M, B kotopble
HapOoAHbIE yMeibLibl C MOMOLLbIO MOJIOT-
Ka M COBCTBEHHOrO TEPNEHWUs BIMXUBANU
TOJICTEHHbIH MOHOMMTHBIN MEefHbIH NpPOo-
BO4 CeveHueM “KBagpatos” [ABafLaTh.
[lpyroe neno, ecv Bbl HOBUHOK B 3TOM
[ene, To UCMbITbIBATb CYabOY He CTOMT -
pasMmaTbiBaTb obpaTHO TBEpAylO Medb
TaKe TPYAHO, KaK M HamatbieaTb. Jler-
Ye HaMoTaTb a/lOMUHWEBbIM MPOBOAOM

cevenmem 16-20 MM, Mpolue Beero Ha-
MOTaTb 0ObI4HbIM MHOFOXH/IbHBIM MPOBO-

oM 10 MM? B CHHTETUHECKOI H30NALMN
- OH MATKWH, TMOKMH, XOPOLLO W30AHpPO-
BaH, Ho npu pabote Byaet rpetbes. Mox-
HO U3rOTOBUTb BTOPUHHYIO OBMOTKY W 13
HECKOJIbKMX XKW/l MEHOrO NPOBOAa, Kak
370 6bI10 ONKUcaHo Bbie, [onoBUHY BUT-
KOB HaMOTaTb Ha OAHO NJEY4O, NONOBUHY
Ha apyroe (puc.3). Ecin He okaxetcs
NPOBOLOB AOCTATOHHOM AJ/IHHDBI, MOXHO
COEAMHHUTb U3 KYCKOB - HUHEro CTPaLLHO-
ro. HamoTas obmoTku Ha oba nneva,
HY>KHO U3MEPUTb HaNPSXKEHWE Ha KKAOM
13 HWX, OHO MOXET OT/IM4aTbcs Ha 2-3 B
- CKasblBalOTCA HECKONbKO OT/WYHble
CBOWCTBA MarHWTONPoBoAoB pasHbix JIA-
TPoB, 410 0COBO He BAMAET Ha CBOWCT-
ga CT. Motom 0BMOTKM Ha naedax nocne-
[0BaTe/IbHO COEAMHWUTb, HO Hado Crie-
[WUTb, H4TOBbI OHU HE OKA3aUCh B NPOTH-
Bo(hase, MHA4e Ha BbIXOAE MOJYHUTCS
Hanpskerue, 6anakoe K 0. Mpu Hanps-
xenun cetn 220-230 B CT paHHOM KoH-
CTPYKUMM JOJDKEH Pa3BuBaTh TOK B yro-
som pexkume 100-130 A, npu kopoTkom
3aMblKaHWM TOK BTOPH4YHOW LENU Ao
180 A.

MosxeT OKa3arbCsl, 4TO B OKHa He yaa-
JIOCb BMECTHUTb BCE PACCHUTAHHbIE BUTKH
BTOPU4HOM OBMOTKHM, W BbIXOJHOE Ha-
NpsiyKeHWe oKasanocb HWxe Tpebyemoro.
Pabou4uit TOK yMeHbLIMTCA HecusibHo. B
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GoNbLUeH CTENEHU NOHKEHWE HanpsHKe-
HWS X.X. BJIMSIET Ha MPOLECC 3aKHraHus
ayr. [lyra 3axxuraetcs nerko npu Hanps-
EHWHU X.X., 6an3koro 50 B v Bbiwe, xo-
T8 Oyry MoxHo 6e3 ocobbix npobrem
3aKWratb U Npu Gonee HU3KNX HanpsiKe-
Husx. Mue posogmnoch pabotarts ¢ CT ¢
BbIXOAOM X.X. 37 B Ha nepemeHHOM To-
Ke, U NPK 3TOM Ka4eCTBO BNOJHE yCTpa-
uBaso. Tak 4To ecnu usrotosnieHHbir CT
“MeeT HanpskeHue Ha Bbixoge 40 B, To
€ro BIOJIHE MOXHO NPUMEHATb Ans pabo-
Tol. [lpyroe aeno, ecnu nonagyrcs ane-
KTPOZbl, PacC4MUTaHHble Ha BbICOKME Ha-
NPSHKEHMS, - HEKOTOPbIE MAPKK INEKTPO-
nos pabortator ot 70-80 B.

Ha kosbuax ot JIATPoB MoxHO Takxke
usrotoeutb CT no ToporaanbHOM cxeme
(puc.6). [lns atoro HeobxoaMMbl TaKxKe
ABa KO/ibLa, Jydwe oT KpynHbix JIAT-
PoB. Konbla COefuHSIOT U U30/MpPYIOT:
noNy4aeTcs OAHO KOJbLO-MarHUTONnpo-
BOJ CO 3Ha4uTeNbHOW mnowappio. [lep-
BM4HAA 0OMOTKA COLEPXMUT CTOMBKO XKe
BWUTKOB, HO €€ HamaTblBaloT Mo [/IUHe
BCEro Konblia M, Kak npasuio, B fga
cnos. Mpobnema fedrumnTa BHYTPEHHETO
NPOCTPaAHCTBa OKHAa MarHWTONpOBoJa Ta-
ko cxembl CT cTouT ewe Gonee ocTpo,
4eM /15 npeablayLien KOHCTpyKLmu. Mo-
3TOMY M30/IMPOBATb HYXKHO Kak MOXHO

E-mail: ra@sea.com.ua
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Gonee TOHKUMU CTOSAMH W MaTepuana-
Mu. Henb3st npumeHsTb U ToncTble 0BMO-
To4Hble NpoBoAa (pexomeHayeMmbli Ans
nepe14HoN obmoTku (11,8 Mm). B Heko-
TOPbIX YCTaHOBKax npumensitoT JIATPbi
0coBeHHo BobLLKMX Pa3MepoB, TOMbKO Ha
OLHOM KOJbLle TaKoro MOXHO W3roTo-
BMTb TopoupanbHbin CT.

BbirogHoe oT/4Me TOpoMaaNbHON CXe-
mbl CT - moctato4Ho Bbicokun KI[. Ha
KabK[bli BUTOK BTOPUHHOM OBMOTKM NpH-
xoautcs 6onee 1 B Hanpsxerus, cnego-
BaresibHo, "BTOpUHKa” ByaeT UMeTb MeHb-
LUe BMTKOB, @ BbIXOZHAsH MOLLHOCTb BbilLe,
4eMm B npedbigylen cxeme, OgHako aau-
Ha BUTKA Ha TOPOMZAJILHOM MarHWTonpo-
Boge 6oniblue, U CIKOHOMMTb Ha NPOBO-
Ae 3aecb Bpsg M ypacres. K Hegocrar-
KaM [aHHOM CXeMbl CNieflyeT OTHeCTH
CNOXKHOCTb HaMOTKH, OrpaHH-eHHbI 06b-
€M OKHa, HEBO3MOXXHOCTb MCMO/Ib30BaHHs
NpoBofa 6O/bLIOrO CeveHns, a Takxe
BO/bLLYI0 MHTEHCHBHOCTb Harpesa. Ecau
B NpedblayliemM BapuaHTe BCe O0BMOTKM
HaXOAW/UCb Pa3fie/IbHO U XOTb HacTUHHO
WMeNM KOHTaKT C BO3JYXOM, TO Ternepb
nepeu4Has 0BMOTKA HaxOAMTCS MOMHO-
CTblO NOJ BTOPHUYHOM, U MX Harpes B3a-
HMOYCH/IUBAETCS.

MpUMeEHHTb 19 BTOPUHHOM OBMOTKM
XECTKWe npoBofa cioxHo. Ee nerue Ha-
MOTaTb MAMKUM MHOTOXW/IbHBIM WM W3-
FOTOB/IEHHBIM M3 HECKOJIbKMX XK/ MPOBO-
gom. Ecan npasuabHo nopobparts Bce
NPOBOAA W aKKypPaTHO MX YNOXHTb, TO B
NPOCTPAHCTBO OKHA MarHWTONpPOBOAA
BMECTUTCA HEODXOAUMOE KOSIMHECTBO BUT-
KOB BTOPH4HOM 0BMOTKH, U Ha Bbixoge CT
MOJIYHUTCA HYXKHOE HanpskeHue, Xapak-
TEPUCTHKY FOPEHHst fiyr1 Y TOpPOHUAANIbHO-
ro CT MOXHO cHuTaTb NyHLIEH, Yem y
NpeAbIAYyLLEro TpaHCdopMaTopa.

WUHoraa u3 Heckonbkux Konel, JIAT-
Pos pgenatot Topouganbhbi CT, Ho cTa-
BAT MX HEe ApYr Ha Apyra TopLamu, a ne-
pemarbIBatoT XKesle3Hble NOOChI JIEHTbI U3
OAHOTO Ha Jpyrod. [ns atoro cHavana us
OfHOTO KO/bLA BbIOWUPAIOT BHYTPEHHWE
BHUTKM NOJIOC - HTOBbI PacLIMPHTD OKHO.

AnekTpuk Ne 3/2000



Konbua apyrux JIJATPoB pacnyckaiot nos-
HOCTbIO Ha NOIOChI IEHTbI, KOTOPbIE MO~
TOM KaK MOXHO M/OTHee HaMaTblBaloT
Ha Hapy>HbIH AMaMeTp NepBoro Kosb-
ua. Mocne atoro cobpaHHbIl eauHbIN
MarHWTONPOBOA O4eHb MIOTHO HaMaTblBa-
10T U30NHMpYIoLLEH NeHTol. Takum obpa-
30M, NMONY4aeTcs KOJibLO-MarHWTonpo-
BoA ¢ 6onee 0GbEMHbIM BHYTPEHHUM NPO-
CTPaHCTBOM, YeM Yy BCex npefplaywmx. B
TaKOM MOXHO BMECTWUTb MPOBOA 3HA4M-
TE/IbHOTO CEYEHWsl, U CAenatb 310 ro-
pa3go npouue. Heobxognmoe konuuect-
BO BMTKOB PaCCHMTbIBAIOT MO N/IOLAAM Ce-
Yenua cobpanHoro konbua. K HegocTar-
KaM 3TOW KOHCTPYKLMH CleayeT OTHEeCTH
TPYAOEMKOCTb M3rOTOB/IEHWUS MArHWTo-
nposoga. Tem Gonee 4TO Kak He CTa-
paiics, a BPy4HYIO HamoTaTb JKe/eaHble
MO/IOChI APYr Ha ApYra TaKyKe MA0THO, KaK
paHbLue, BCe paBHO He yaactcs. B pesysb-
TaTe MarHUTONPOBOf, MOJYHAeTCA X/IM-
kum. Mpu pabote CT xene3o B Hem cusb-
HO BMOPHUPYET, U3faBast MOLLHBIM Ty,
WHorpa "poaHble” obmotku JIATPos
MoAropatoT TO/bKO C OJHOTO Kpas Ha
TOKOOTBOAHOW [OPOXKE UK BOODLLE OC-
TaloTCA HEBPEAMMbIMU. Torfa BO3HHKaeT
cobnasH 13baBuTb cebs OT JMLLHKX YCH-
JMK U UCNOJIb30BATb YXKE rOTOBYIO, Npe-
KPacHO Y/JIOXEHHYIO MepBUYHYI0 0BMOT-
Ky 04Horo Konbua. [pakTuka nokasbisa-
€T, 4TO B NPHHUMNE peanu3oBatb 3Ty
WAEI0 MOXHO, Npasaa, no/b3a U3 Takow
3aten byger munumanbHa. O6bmoTka
JIATP 1M umeer 265 BMTKOB npoBopa
avameTpom 1 mm. Ecam HamoTatb BTOpHH-
HYO NPSIMO Ha Hee, TO TpaHcdopmarop
CTaHeT pa3BuBaTh HEMOMEpPHYIO A1a cebs
MOLLHOCTb, BbICTPO HarpeeTcs W BbiaeT
u3 ctpos. Begb peanbHo "popHas” 06-
moTka JIATPa MoxeT pabotaTb Ha He-
60/1bLLOH MOLLHOCTH - TONbKO Ans 2 MM
371EKTPOAOB, KOTOPbIM HEOOXO0AMM TOK
50-60 A. Torpa no nepsu4HOM 0BMOTKe
TpaHcopmaTopa [O/KEH NPOTEKATh TOK
okono 15 A. lns Takoi MOLHOCTH nep-
Bu4Has obmoTka CT u3 ogHoro JIATPa
Jo/mxHa copepxatb okono 400 BuTKOB.
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Ux MoxHO foMoTaTb, NpegBapUTeNbHO
MOKPbIB 1aKOM TOKOOTBOASALLYIO OPOX-
KY W M30/MPOBaB poaHylo 06MoTKy JIA-
TPa. MoxHo nocTynuTb 1 No-gpyromy: He
AOMaTbIBaTb BUTKH, & NMOracuTb MOLLHOCTb
6annacTHbIM PE3UCTOPOM, BK/IOHEHHDIM
B LieMb NEPBUHHOM UKW BTOPHHHOM 0BMOT-
k1. B KavecTee aKTMBHOTO cOnpoTHBIE-
HMS' MOXHO MCNO/b30BaTh Hatapeto na-
pannenbHo COEAMHEHHBIX MOLLHbIX NPO-
BOJIOHHbIX Pe3ncTopos, Hanpumep M3B-
50...100, cymMapHbIM CONPOTUBNEHHEM
10-12 OMm, BK/IlOHEHHDIX B Lienb NepBUHHOM
obmoTku. Bo Bpems pabotbl peaucTopbl
CMNbHO HarpeBatoTcs, 4ToBbl M3bexatb
3TOTO, UX MOXHO 3aMeHWTb [pOocCCcenem
(peakTuBHbIM conpoTuenexuem). [poc-
cenib HamoTatb Ha kapkace 100-200-ar-
HOro TpaHcopmaTopa C KONMHECTBOM
sutkos 200-100. Xota CT Gyner obnagatb
3HAYMTENbHO NyHILEN XaPaKTEPHUCTUKOM,
ecm BannacTHbii pesucTop (coTble go-
M OMa) BK/IIO4EH Ha BbIXOZE BTOPUHHOM
obmoTku. [lns 3toro ucnonb3ayiTe oTpe-
30K TOJICTOrO BbICOKOOMHOIOrO NPOBOAA,
HaBMTOrO B CMUpanb, ANHHY KOTOPOro
noabepuTe IKCNEPUMEHTANBHO.

B HekoTopbix npubopax Mcnosb3osa-
a1 JIATPbI 0cobeHHO KpynHbIX pasMepos,
TO/IbKO Ha OFHOM KO/IbLE OT TaKOrO MOX-
HO HamoTatb nonHoueHHbid CT. B Bbile-
ONMUCaHHbBIX KOHCTPYKLMAX NMPUXOZUIOCH
UCMo/Ib30BaTh N0 ABA KO/bLA: 3T0 Aena-
JOCb He CTO/bKO W3-3a HEOBXOAUMOCTH
YBE/M4EHWUS NAOLLAAW MarHUTONPOBOAA,
CKONbKO [/1S YMEHbLUEHHS KOJWHecTBa
BUTKOB, MHA4€ OHW MPOCTO HE BMECTUNUCH
bl B y3KkuUx OkHax. B npuruune ana CT
AOCTaTO4HO MJIOLLAAHM CEHEHNS U OGHOTO
KO/bLa: OH MMen Bbl daxe Nydwme Xa-
PaKTEPUCTMKM, TaK KaK NMAOTHOCTb Mar-
HWTHOrO NMoToKa Bbina Bbl Gonee Banska
K onTumanbHol. Ho npobnema saknioqa-
€TCs B TOM, YTO MarHWTONPOBOAbI MeHb-
wek nnolaan HemsbexHo TpedytoT 6onb-
LUEro KOMMHECTBA BUTKOB, HTO YBE/HYM-
BaeT o6bem KaTywek u Tpebyet Bosbie-
ro MPOCTPAHCTBA OKOH.

(Mpodosxcerue credyem)
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[T AgparaceeB, e.KueB
(Mpodosxcenue. Havano cm. 8 P3 1,2 /2000)

[Ouopbi Wotku

B HacTosiiee Bpems BeayliMe NPOW3BOAMUTENM CHNOBbIX MOJYNPOBOSHUKOBbIX
npubopoB BbINyCKAIOT cMnoBble auofabl ¢ HapbepoM LoTku. [oCTOMHCTBOM 3THX
npHBOPOB ABASETCA TO, HTO OHM UMEtOT Bonee BbICOKOE BbICTPOAENHCTBHE, CBA3AH-
HOE C OTCYTCTBMEM 3apsfa obpaTHOro BOCCTAHOB/EHWS, U NPAMOE NajeHue Ha-
MPSKEHWA MOHTH BABOE MeHblUee, YeM Y AUY3UOHHbIX KPEMHHEBbIX AUOOB.
Dvoabl LLIoTkK He MCKtO4EHbI HELOCTATKOB, 3TO Masoe obpaTHOe HanpskeHue
u 6onbluiMe obpaTHble TOKM NPU MaKCUMabHOU paboHei TeMnepaType.

Heobxoanmo oTMeTHTb, 4To 0BpaTHbie Toku B avoaax LLloTku Takwe 3asucat
OT TOKa B NPAMOM Hanpas/eHu. [03aToMy npu pacHeTax BbINPAMUTENEH HA Ta-
KMX TMNax AMOJ0B HeOBXOAMMO YHHTbIBATb MOTEPH MOLHOCTH B NPAMOM U obpart-
HOM HarpaB/IEHHSX.

[lea ocHOBHbIX npeumyllecTBa AMoaos LLIOTkM - MeHbluee naaeHHe HanpsKe-
HMS B PAMOM HaNpPaB/EHUH U NOJHOE OTCYTCTBUE PACCAChIBAHWS HOCHTENEH MPH
0BpaTHOM BOCCTAHOB/EHHUHM - AENAIOT WX NPEANOHTUTEbHBIMA ANA UCMONb30Ba-
HMS B Ka4eCTBE HMU3KOBOJbTHBIX CMNOBbIX Ktodel. OTCYTCTBHE paccacbiBaHWs HO-
cuTenen Takke 0ByCNOBAMBAET NPAKTUHECKH HYIEBbIE NOTEPH HA NEPEKIIOHEHHE.,

[vonbi LWoTku BbinyckaloT Kak oTaeNbHble Auoabl uan cbopku. Chopku npeg-
cTaensioT cobol ABa AMOAA B OQHOM Kopnyce ¢ 0ObefHHEHHbIMU aHOAAMH, Ka-
TOAaMM WM aHog ¢ KatogoM. CHOopKkH 0BbIHHO UMEIOT TPH BbIBOAA.

MapameTtpbl anomos LLoTku npueepenbl B Tabn.1, a anoaHbix cbopok LoTkm -
8 Tabn.2, rae NpuHATbI cnepytolire 0603HaqeHHs:

Uobp. M - MaKcHManbHoe oBpaTHOe HanpsKeHHe;

Inp.M - MakCUManbHbIA NPSMOM TOK;

Unp - npsAmMoe nageHne HanpsKeHus;

loBp.M - MaKcuManbHbIi 0bpatHbii Tok npu Uobp. M;

TMakc - MakcuManbHas pabo4as Temnepartypa.

Tabauua 1
Tun Uobp.m, Inp.m, Unpnpu  lobp.m npu  Tmakc,
3NeMeHTa B A 25°C, B 25°C,MA °C
31DQ03 30 3.3 0.51 25 125
31DQ05 50 3.3 0.53 30 125
31DQ09 90 3.3 0.69 4 125
31DQ10 100 3.3 0.69 4 125
50SQ080 80 5 0.52 7 175

E-mail: ra@sea.com.ua
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50SQ100 100
80SQ040 40
80SQ045 45
90SQ040 40
6TQ040 40
8TQ080 80
8TQ100 100
10TQ045 45
12TQ040 40
12TQ045 45
18TQ040 40
18TQ045 45
19TQ015 15
207TQ040 40
207Q045 45
60HQ100 100
55HQ030 30
50HQ045 45
60HQ080 80
75HQ045 45
85HQ040 40
95HQ015 15
Tun Uobp.m,
3fNeMeHTa B
20CJQ100 100

20€JQ 030 30
20CJQ 045 45

10CTQ150 150
12CTQ040 40
15CTQ040 40
16CTQ100 100
20CTQO45 45
30CTQ035 35
25CTQO45 45

30CTQO60 60
40CPQ040 40
40CPQ060 60
40CPQ080 80

[ins obecneqeHns GosblLMX TOKOB HArpy3KK1 MPOU3BOAUTENM CHIIOBBIX MOMYNPO-
BOAHMKOBbIX NPUOOPOB BbiMycKaloT Mody ibHbie cOopku auopos Lotk Ha mak-
CMMasibHble TOKKM B npsMoM Hanpaenennu ot 60 go 400 A u MakcumasnbHbie 06-

paTHble Hanpsbkenus go 150 B.
2. Jnextpux Ne 3/2000

5
8
8
9
6
8
8
10
15
15
18
18
19
20
20
60
60
60
60
75
85
95

Inp.m,

A

40

Unp npu
25°C, B
0.76
0.52
0.6
0.86
0.63
0.65
0.69
0.68
0.7
0.64
0.7
0.56
0.64
0.75

E-mail: ra@sea.com.ua
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lobp.M npu

25°C,MA
0.73
13
5.6

175
175
175
150
175
175
175
175
150
150
175
175
100
150
150
175
150
150
175
175
175
100

Tabnvua 2
Tmakc,

°C
175
150
150
175
175
150
175
175
175
150
150
175
150
175
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MapameTpbl Mogyneh anopos Lotk npusegerbl B Tabn.3.

Tabauua 3
Tun Uobp.m, Inp.m, Unpnpu lobp.m npu  Tmakc,
aneMeHTa B A 25°C,B  25°C,mA °C
122NQ030 30 120 0.41 560 150
123NQ080 80 120 0.74 70 175
123NQ100 100 120 0.74 70 175
182NQ030 30 180 0.41 840 150
183NQ080 80 180 0.74 105 175
183NQ100 100 180 0.74 105 175
145NQ015 15 240 0.34 3560 100
148NQ060 60 240 0.61 960 150
149NQ150 150 240 0.74 85 175
401CNQ040 40 400 0.56 180 175
403CNQ080 80 400 0.72 140 175
403CNQ100 100 400 0.72 140 175

Y anonos LLOTKM TOK yTeHKH Npu NPUAOXKEHHOM OBPATHOM HaNPSXXEHWH 3aBK-
CHT OT 3TOTO HarnpsxeHus u Temneparypsl. Mpu duKkcMpoBaHHoOM TeMnepatype 06
partHbli TOK NPUBAMIUTENIBHO IMHEMHO BO3PAcTaeT C POCTOM HanpsikeHus. Mpu
NOCTOSHHOM 0BPaTHOM HaNPSXKEHWU C POCTOM TEMNEPaTypbl TOK YTEHKH BO3Pa-
CTaeT No 3KCMOHEHLWANbHOMY 3aKOHY.

Jlumepamypa
1. Ucmoynuku anekmponumarus paduo3nekmpoHHOU annapamypel:
CnpaB. /Mod ped. I.C.HaiiBeavma. - M.: Paduo u cBase, 1985. - 576 c.

(Mpodonxenue credyem)
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JIEKTPUYECKUE
MUKPOLBUIATEJIU

(Moodonxcenue. Hauano cm. P3 1,2 /2000)

YHuBepcanbHbie fBHraTe/u

KonnektopHble ABuratenu c nocne-
[0BaTENbHbIM BO3DYX/AEHHEM Ha3blBa-
IOT YHWBEPCANbHbIMK, MOCKO/IbKY OHM
MOryT paboTaTb KaK OT CETH NOCTOSHHO-
ro, Tak U OT CeTH NepeMeHHOro TokKa.
OHu 06pa3yioT BaXKHEULWYIO rPYNNY Mu-
KpoMaluuH, YacToTa BpalieHus fgurare-
/I HE 3aBWCHMT OT HacTOTbl HANPSKEHHS!
MWTaHus, BCIEACTBUE HEro 3Th fBuraTe-
JW B OT/NIMHME OT ACMHXPOHHbBIX MOryT
uMeTb 4acToTy BpauleHus 6onee 3000
06,/ MuH. TpenmyLLecTBOM yHUBEpPCab-
HbIX [iBUraTeNel sBASETCA NPOCTOTa pe-
TYNIMPOBAHHS HaCTOTbI BPALLEHHS NyTeM
nepeKkloHeHUs oTnaek nocaefoBartesb-
HOW 0BMOTKM BO3BYXaEHUA UK ha3o-
BbIM PEry/MpOBaHUEM C MOMOLLbIO CHMM-
CcTOpOB. B KavecTee HegocTatka MOXHO
OTMeTHTb Bonee BbICOKYIO CTOMMOCTb
YHUBEPCA/bHOrO ABUraTens no cpasHe-
HUIO C ACMHXPOHHbIM, 0BYCNOBNEHHYIO
HaNM41eM 0OMOTKHM Ha POTOPE W LLETOY-
HO-KONIEKTOPHOTO y3na (KOTopbIi K To-
MY K€ CO3AaeT LOMOJIHHTENbHDIM LWYM U
ObICTPO W3HalLMBAETCS).

KoHcTpyKums. YHWBepcasbHble fBU-
ratesiu UMetoT [BYXMOJIOCHOE UCNONHE-
HWe. [Ins yMeHblUeHUS NOTEPb OT BUXPE-
BbIX TOKOB MarHMTONpOBOZbl CTaTopa U
pOTOpa BbINOHAIOTCS LUMXTOBAHHbIMM,
Ha puc.14 nokasaHbl Hecko/bko BapHaH-
TOB KOHCTPYKTUBHOrO WCMO/IHEHHS CTa-
Topa fguratens: puc.14,a - ctatop ¢ Ma-
WHWHHbIM W3roTOBNEHMEM OOMOTKM;
puc.14,6 - ctatop ¢ 0BMOTKOM BO3OYX-
AEHWS, U3rOTOBNEHHOW W YNOXKEHHOM
BPY4Hyl0; puc.14,8 - cTaTop ¢ ByMs Bbl-

Inektpuk Ne 3/2000

A.[L.Mpsako, r.Knes

HECEHHbIMM 0BMOTKaMM BO3ByXKAEHUS;
puc.14,r - cTaTop C OAHOM BbIHECEHHOM
obmoTKoM Bo3byxaeHus. OBbmoTKa cTa-
Topa (BO36Y/aeHHs) yHMBEpPCANbHOrO
JBUraTens COCTOUT 0ObIMHO U3 ABYX CeK-
UMA WNK KaTyLleK, Mexay KOTOPbIMH
pacnosioXeH AKopb, 06MOTKa KOTOPOro
BK/IO4EHa NOC/ef0BaTeNIbHO C 0BMOTKOM
B030OyxaeHns. Hamartbiath 06MOTKM
AKOPS MOXKHO [BOWHbIM NpoBoaoM. [1pu
NpPSMOYroibHOM hopMe na3oB poTopa
KaTyllKW pacnonaraloT napannenbHo
apyr apyry. O6mMoTKa SKops COCTOMT M3
[BYX napasie/ibHbIX BETBEH, M0 KOTOPbIM
pacnpeenseTca ToK ABUraTeNs, npoxo-
OSLKIA Yepes LWETKH.

Ocoboe BHMMaHHE B YHWUBEPCATBHOM
ABuratene cneayer yaenuTb WETOHHO-
KonnekTopHoMy y3ny. Haubonee Hacto
MCNONb3YIOTCH KOHCTPYKLMH LETKOAEP-
)aTeneil, nokasawHble Ha puc.15,a,6,
KOHCTpyKLMH pHc.15,8,F Bonee peluesble
W NPUMEHAIOTCA B MEHEE MOLLHBIX [BK-
ratensix, Ha puc.15,4 nokasaHa Lietka ¢
npenoxpanutenamu (1 - Kpbiwka; 2 -
BbIBOA; 3 - AepxkaTenb; 4 - weTka; 5 -
KonnekTop; 6 - gpoccenb dunbTpa; 7 -
0OCb BpalLeHus; 8 - Konbuo; 9 - KproHoK;
10 - namenb u3 megm; 11 - nas; 12 - uso-
natop; 13 - eoiBog; 14 -npyxwuHa; 15 -
HWNNEeNb U3 AnanexTpuka). B Tene wet-
KW UMEEeTCS LMNWHAPHHECKas NONOCTb.
KoHctpykuusa wetku (puc.15,a) Takosa,
4TO NpH cpabaTbiBaHUM LETKKU 10 KOH-
La NoNoCTH HUNMENb YNWPaeTcs B No-
BEPXHOCTb KosinekTopa. [oCKoNbKy HuM-
nenb cenaH U3 U30MALMOHHOTO MaTepH-
ana, KOHTAKT LLETKHK C KOIJIEKTOPOM Ha-
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pylwaeTcs, ¥ AanbHehiwas paboTa fBu-
raTens CTaHOBHTCS HEBO3MOMHOM.
OcobeHHocTh paboTbl Ha NOCTOSHHOM
Toke. [pu pabote aguratens ot ceTv no-
CTOSIHHOTO TOKa NaJieH e HanpPsKeHHs Ha
0BMOTKax AKOps W BO3BYKaEHHS 3aBH-
CHT TObKO OT MX aKTMBHOTO COMPOTHE-
NEHNs, CNeA0BATENbHO, MPH NPOHHX PaB-
HbIX YC/IOBMSX HaNPsKeHHe, TOK, MarHuT-
Hbi noTok, ILC B 06MOTKe AKOpS UMe-
toT Gonbliee 3Ha4eHHe, H4eM NP MuTa-
HMM OT CeTH MEePEeMEHHOro Toka. 1o
MPMBOMMT K M3MEHEHMIO 4acToTbl Bpallle-
Hus gauratens. ECm npu nuTanmu ot ce-
Teil MOCTOAHHOTO W NEepPEeMEHHOro ToKa
HYXHO, 4TOBbI ABuraTenb pabotan npu

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

a

O[IHOM W TOM e 4acToTe BpallleHus, TO
B ABMraTeNie HYXHO AN PEXMMA NOCTO-
HHOrO TOKa UMEeTb BOJbLLEE HYHCIO BHT-
KOB B 0OMOTKE BO3OYXAEHHS.
PerynupoBaHue 4actoTbl BpalLeHHs.
Ecnn B 06MOTKe BO3BYMAeHUA caenatb
[IONOJHHTENbHbIE BbIBOADI, TO X Nepe-
KMIOYEHMEM MOYHO MEHSTb HacToTy Bpa-
wenns (puc.16,a). Mpu ymeHbleHUH Hnc-
Na BUTKOB HacTOTa BPALYEHHS YBEHHH-
BaeTcs. Bropbim cnocobom sensetcs yc-
TAHOBKA NEPEMEHHOTO PesucTopa no-
cnenosatenbHo ¢ 06MOTKaMK BHraTens
(puc.16,6). Mpw ysennsernm conpoTsne-
HMSl Pe3WCTOpa 4acToTa BPaLEeHHs [BH-
raTens ymeHbliaetcs. TpeTuit cnocob -

AnekTpuk Ne 3/2000



- MCNO/b30BaHWE PEryIMPOBO4HOrO
Tpatcdpopmatopa (puc.16,8). Mosbiwe-
HUE HanPSXEHUs NMUTaHWA NPUBOAMT K
YBEIMHEHMIO HacTOTbl BPaLLEHHs [B1ra-
Tens. YetsepTbiit cnocob - WyHTUPOBa-
HWe NepeMeHHbIM Pe3ucTOpoM 0OMOTKH
akops (puc.16,r). Mpu ymeHbliernn co-
MPOTUBAIEHHS PE3UCTOPA YMEHbLLAETCA W
4ucno obopoTos. ITOT cnocob xopoww
TEM, 4TO NpW cOpoce Harpysku ABura-
TeNb He WAET BPa3HoC.

TouHYIO perynMpoBKy 4acToTbl Bpa-
LLEHHA MOXHO MOMY4UTb B INEKTPOH-
HoM cumucTopHoi cxeme (puc.17). Cumu-
cTop ocylecTenser "otcedky” HacTu
nonynepuofia NEpPeMEHHOro Hamnpse-
Hus. [lna pesepca aBuratens Heobxoam-
MO M3MEHWTb NOAAPHOCTb MOAKAIOHE-
HUS OOMOTKHM AKOPSA MM OBMOTKM BO3-

ByxaeHus.
o

,daﬂutma;

[og

Cumucmap
2208

Mmlglww

Inextpux Ne 3/2000
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Crabunusauus 4acToTbl BpaLieHHs.
YHuBepcabHble ABUraTen UMEIoT O4eHb
MSATKYIO MEXaHW4ECKYIO XapaKTepHCTH-
KY, T.€. CU/IbHYIO 3aBUCMMOCTb 4acTOTbl
BpALLEHUS OT MOMeHTa Harpysku. [as
CTabMNM3aLMK HacTOTbl BPALLEHHs NpH
nepemMeHHON Harpyske WCnosib3yioT, B
HaCTHOCTH, MeXaHW4eCKHe PerynsTopbl.
Hanpumep, MOXHO HCMONb30BATH LEHT-
POBEXHDIN BbIKIOHATENb, KOHTAKT KOTO-
pOro BK/IHOHEH NapasniesibHo 406aBoHHO-
My peaucTopy. JToT cnocob obecneuu-
BaeT CTabWIbHOCTb HaCTOTbl BPaLLEHHs B
npeaenax 1%, HO TONbKO 415 TOrO 3Ha-
YEHWs 4acTOTbl BPALLEHWS, HA KOTOPOE
paccHUTaH LeTPOBEXHbIM BbIKMIOHATEb.
Moatomy Bce Hosee WHPOKO MCNOSb3y-
10T 371EKTPOHHbBIE PEryAATOPbI.

B anexTpoHHbix perynatopax (puc.17)
B Ka4yecTe curHana obpaTHOM CBA3M,
NPONOPLHUOHA/IBHOTO [EHCTBUTEIBHOMY
3HA4EHUI0 H4acTOTbl BPALLEHWSA, MCMONb-
3yiot, Hanpumep, I[C obMoTKM aKops.
Mpu yBenu4eHUn yKasaHHOM BeUYMHDI
YBE/MHMBAIOT YTON PEryIMPOBaHNS CHMH-
CTOpAa, YTO NPUBOAMT K YMEHbLLEHHIO Ha-
CTOTbI BpalLeHWs ABuratens. TO4HOCTb
cTabunu3auun npu TakoMm cnocobe co-
ctasnset 10%. Cywectayior Gonee cnox-
Hble (Ho 1 Gonee goporue) cnocobbl.

(Mpodonncerue caedyem)
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NOTREBUTEI TOKA

NPO "NPABUJIA KOPUCTYBAHHY
ENEKTPUHHOIO EHEPTIEIO
AN HACEJIEHHA"

(MpodoBaxcents. Moyamok duB. 8 "PE” 1,2 /2000)

Mpaea i 0608’s3ku
/1eKTPONoCTa4aIbHHKA

37. EnekTponocTtad4anbH1K Mae npaso:

NPOMOHYBATH CMOXXWBa4aM [OAATKOBI No-
C/yTW, NOB’A3aHiI 3 NOCTa4aHHSM eNeKTpHY-
HOI eHeprii; nepeBipsTH CNPaBHICTb NpH-
napjs 06niKy, 3HIMaTH NOKa3aHHS BIANOBIAHO
[0 YMOB [OroBOpYy Ta NpoBoguTH obcTe-
YKEHHS €/IEKTPOYCTAHOBOK CrOMMBAYiB LLO-
[0 BUSIBJIEHHS! CIOXMBAHHSA €/IeKTPOEHEpTI |
nosa npunagamu obsiky; BCTaHOB/IOBATH
TEXHI4HI 3aC00H, WO 0BMEXYIOTb NocTaqaH-
HSl e/IEKTPOEHEPTiT CMIoXKWBaYY Y MeXaXx, ne-
penbaqeHux AOroBOPOM; BUMAraTH Big Cro-
)KMBaYa BifWKOAYBaHHS 3OUTKIB, 3aBHaHNUX
MOPYLUEHHSIMHU, LOMYLLEHUMU CTIOXKUBAHEM;
THMHACOBO NPHNUHSATH NOCTa4aHHs eNeKkTPo-
eHeprii abo BigKIOHaTH COMXMBAYA 3riAHO
3 n.n. 34, 35 umx Mpasun.

38. EnexktponoctadanbHuk 30608’a3y-
ETbCS:

3abeaneqyBath HagilHe noctadaHHs ene-
KTPOeHepril 3rigHo 3 yMoBaMH NiLEH3iN Ta
[OrOBOPOM; HaJaBartH iHopmaLiito npo no-
CNYrv eneKTponocTadaHHs, TepMiHu obme-
eHb | BiKIO4eHb; rapaHTysaTh HeaneqHe
KOPHCTYBaHHS MOC/NYraM1 eNeKTponocTaqaH-
Hsl 32 YMOBM JOTPUMAHHS CNOXXWBA4aMH Bu-
Mor npasu/ BeaneqHol excnjiyatauii enex-
TPOMepeXi, YCTaHOBOK i NpWAafie; noBigo-
MAISITU CNOYKMBA4a NMCbMOBO abo Yepes 3a-
cobu MacoBoi iHghopMaLii Npo 3MiHK Ta-
prdcia (iH) He nisHiwe, HixX 3a 5 AHiB A0 BBE-
[IeHHs1 X B Ail0; NPOBOAUTH He MEeHLL K pa3
Ha 6 MicALiB KOHTPO/bHE 3HIMaHHA NOKa3aHb
npunagis obniky y CnoxuBaHis; NPOBOANTH
MNaHOBY MOBIPKY, PEMOHT i 3aMiHy Npunagis
06/1iKy B TEPMIHW, BCTAHOB/EHI HOPMATHBHO-
TEXHI4HUMK [OKYMEHTaMW Ta LOrOBOPOM;
PO3rNsfaTH 3BEPHEHHS Ta MPETeH3ii cno-

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

KMBa4a LWoA0 NOCAyr, MoB'A3aHKX 3 nocTa-
HaHHSM eNIeKTPOEHEpril, Ta NPUIAMATH 3 Libo-
o NoBody PilleHHA y TepMiHW, nepeada-
YeHi 3aKOHOAABCTBOM;03HAHOMMTH CMOXKHWBa-
Ya 3 uuMH [paBunamu Ta NPOBECTH IHCTPYK-
TaX Wopo Besne4Hoi ekcnayarauii npunagis
obniky.

39. MNpeacTaBHKK NocTa4anbHKUKa Mg Hac
3HIMaHHA nokasaHb npunagis obniky, ix
3aMiHu1, BUNMCYBaHHS N/IATKHUX JOKYMEHTIB
3a e/IEKTPOEHEPrilo Ta iHIWKMX AiM, WO BUKO-
HyloTbCA BignosigHo Ao uux [paswn, 30-
6oB’A3aHMi Npen’sBAATH CBOE CayxOose
NocCBig4eHHS.

40. EnextponoctadanbHuk besnnarHo:

34IACHIOE NnaHoBi NoBipKy, obcnyrosy-
BaHHS Ta PEMOHT np1naaie 0bAiKy (Kpim Bu-
naakis abaauy 1 n.17 uux Mpasun); gae pe-
KOMeHAalil WOoA0 MOXAMBOCTI Ta
[JOLINbHOCTI BUKOPUTAHHA €NeKTPOeHeprii
AN onaneHHs, WoAo 36epexeHHs Ta pe-
YKUMIB CMOXXWBAHHSA eNeKTPOeHeprii; Haja€e
iHcbopMaLito LLIOAO AKOCTI ENEKTPOEHEpriT Ta-
prchiB (LiH), NOpAAKY onnatk, yMOB Ta pe-
KMMIB COMKUBAHHS; BUAAE BAHKM TUMOBHMX
[OrOBOPIB, PO3PaxXyHKOBI KHUXKW abo
NNAT>KHI JOKYMEHTH, €EKTPOHHY KapTKy
A5 ONNATH eNEKTPOEHEPrii.

Mpaea Ta 060B'a3KkM cnoxuaa

g

€/IEKTPU4HOI eHeprii

41. CnoxvBaY eN1eKTPOEHepril Mae Npaso Ha:

BUBIP nocTa4anbHUKa €NeKTPUHHOT
€HEpriT; MiAKNIOHEHHS [0 eNeKTPUHHOI Me-
pexi y pasi BUKOHaHHs uux Mpasun; otpu-
MaHHs iHopMaLlii oo SKOCTi eNeKTprH-
HOT eHeprii, Tapuddis (LiH), nopsaKy oniat,
YMOB Ta PEXHMIB 11 CMIOXKMBAHHS; OTPUMAH-
HSl €NeKTPOEHeprii, IKICHI XapaKTePUCTHUKHU

AnekTpuk Ne 3/2000



AIKOI BU3HAYEHI Jep>KaBHUMU CTaHOAPTaMH;
BiALIKOZYBAHHS 3rigHO 3 3aKOHOAABCTBOM
30MTKIB, 3aNOAIAHAX BHAC/ILOK NOPYLIEHHS
Horo npas; sKicHe oOCnyroByBaHHsA nocTa-
HaNIbHUKOM ENIEKTPUHHUX MEpPeX i npunagis
0bniky.

42. Crioxueay enexTpoeHeprii 30608’a3aHuit:

LOTPUMYBATUCb BMMOI HOPMATHBHO-
TeXHIYHMX [OKYMEHTIB Ta [10roBopy; 3abes-
nevyBaTh HaNeXHWH TEXHI4HMHM CTaH Ta
BesneqHy ekcnayaTtalilo CBOIX eneKTpo-
YCTaHOBOK Ta nobyToBux npunagis; 3a-
Beaneqysatn 36epexeHHs npunaais obaiky
i NIOM6 Ha HMX; HEeBiAKNAAHO NOBiLOMAS-
TH NOCTa4a/IbHKa Npo Hefoslikk B pabori
npunagy obiky; onnadysaTu CNOXHTY ene-
KTPOeHeprilo 3a 3pilcHIOBaTH iHWI nna-
TeXi BiANOBIAHO 4O YMOB AOroBopy Ta
umx Mpaeun; y3romKysaTu 3 noctadaibHu-
KOM HOBI MiAKNIOHEHHS Ta nepeobnasHaH-
HA BHYTPIlWHbOT €NEKTPONPOBOAKH,
3[iMCHIOBaHI 3 MeTol 36iMblUeHHs cno-
YKMBaHHS ENEKTPOEHEpril; HafaBaT po3pa-
XyHKOBi [JOKYMEHTH Ha BMMOTY NpeacTas-
HWUKIB efneKkTponocTa4yanbHiKa LS ne-
PeBipKM MpaBMbHOCTI onnatu Ta
BINOBIAHOCTI 3aNMCIB y HWUX MOKa3aHHAM
npunapis obniky; 3abesnedysati foctyn
npeAcTaBHUKAM nocTaqasbHUKa Micns
NPea’ABNEHHS HUMM CY)XOOBMX NOCBIAHEHD
[0 KBapTHPH Ta iHWworo ob’ekty ans ob-
CTeXeHHs npunagis obniky, enekTpoycra-
HOBOK Ta €/1eKTPONPOBOAKH; He NepeLLKo-
[KaTh 0Bpi3yBaHHIO riIOK Aepes, AKi poc-
TYTb Ha TEPUTOPIT, O HaNEXUTb CMOXH-
Bady Ans 3abe3neqeHHs BiACTaHi He MeHb-
we 1M Bif NPOBOAIB NOBITPAHOI NiHiT ene-
kTpomepexi Hanpyroto 0,4 kB Ta Ha
BIAICTaHi He MeHblUe 2 M 1S eNeKTPHHHUX
niHiv Hanpyroto 10 kB; He nisHiwe Hix 3a
7 [HiB KO NPUNUHEHHS KOPUCTYBaHHA ene-
KTPOEHepricto MMCbMOBO MOBILOMUTH MO-
cTa4anbHWKa Npo Po3ipBaHHsA LOroBOPY
Ta po3paxyBaTUCb 3a CMOXWUTY eNeKTpoe-
Heprito, BK/ItO4AO4K LeHb BUI3AY.

BignosiganbHictb
€e/1IeKTponocTa4albHUKa

43, MocradanbH1K Hece BiAnoBiga/IbHICTb
3a LWKOAY, 3anogisHy cnoxveady abo Horo
MaiiHy, B pO3Mipi i nopsaKy, BU3HAHEHUX 3a-
KOHOZABCTBOM.
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44. Y pasi TMMHacOBOro NMpPUNUHEHHS
€/1eKTPONOCTa4aHHA 3 BUHW eNeKTponocTa-
4a/IbHWKA BiH Hece BiAMNOBIAANbHICTb 3rigHO
3 yMOBaMH1 [OrOBOPY y PO3Mipi N'sTUKpar-
HOT BapTOCTi HEBIAMYLLEHOI CMNOXWBAYy
€NeKTPOeHepril.

45. Y pa3i BignycKy cnoxusaqy enekt-
poeHepril, NnapameTpy AKOT 3HAXOAATbCA 3@
MeXaM1 MOKa3HMKIB, 3a3Ha4eHUX y AOro-
BOPi, NOCTa4a/lbHUK HECE BiANOBiAA/IbHICTb
i cnnadye 25 BigcoTkiB BapToCTi Takoi
eHepril.

46. Y pasi nopyLleHHs Npae cnoxusadis
(BimmoBa cnoxvBavesi B peanisauii Horo
npas, HafjaHH: HEAKICHAX MOC/yr, BigMOBa
Yy HajaHHi HeobXxigHoi iHchopMawii, yxu-
NIEHHS Bifi MEPEBipKK AKOCTi eneKkTpoe-
Heprii ToWoO) nocTa4aNbHUK Hece
BiANOBIAANbHICTb 3rifHO 3 3aKOHOLABCT-
BOM i JOrOBOPOM.

YHOL NIELM93d10L

47. TMocTa4anbHUK He Hece BignoBiaanb-
HOCTi 3a TUMYacoBe MNPUMMHEHHS MnocTa-
YaHHsA enexkTpoeHeprii, abo 3a noctadaH-
Hs HesKICHOI enekTpoeHepril, abo 3a WwKo-
4y, 3anofisHy CnoXwuBady, AKLLO AoBeje,
O BOHW BMHWKAM HE 3 WOrO BMHM, a
BHacNiAoK il obcTasuH HenepebopHoT Al
abo 3 BUHM CnOXHWBaYa.

BinnosiganbHicTb cnoxueaya
€NIeKTPU4HOI_eHepril

48. CnoxwuBa4 Hece BifnoBiAabHOCTb
3rifHO i3 3aKOHOLABCTBOM 3a: NMPOCTPO-
HeHHS TepMiHy BHECEHHs MiaTexis 3a efe-
KTPHUYHY eHeprilo; NOPYLIEHHS NpPaBu KO-
PUCTYBaHHA E€NEKTPOEHEPTIEID; YXUNEHHSA
abo HecBOEHacHe BMKOHAHHA pilleHb Ta
npunucis [lepxxaBHoi iHCneKwii 3 eHepre-
TMYHOTO HarnAgy 3a PeXuMaMu CroXu-
BaHHSA €IEKTPOEHEpril; PO3KpajaHHs ene-
KTPOEHeprii y pasi CaMOBINIbHOTO MiAK/t0-
YEeHH [0 €EKTPOMEPEX i CMOXMBAHHSA
enekTpoeHepril 6e3 npunagis 06iky; no-
LWIKOMKEHHA npunagy obniky; posyKomn-
NIEKTYBaHHS Ta NMOLIKOKEHHS 00’EKTiB ene-
KTPOEHEPreTUKH, PO3KPaZaHHA MalHa LiuX
00’€eKTiB; HACMNbHWLbKI Aii, WO NnepeLuKo-
[KaloTb NMOCaJ0BMM 0CODaM eneKTponoc-
Ta4asbHUKa BMKOHYBaTH CBOI CNYOOBi
0608’a3KM.

23



24

CMRABOYHBIVIINET

KOHAEHCATOPbI PhaseCap
MEPEMEHHOIO TOKA
ANA KOPPEKUNN KOO OULUEHTA
MOLLHOCTH (cos¢)
OUPMbI SIEMENS MATSUSHITA
COMPONENTS

Kowgercatopsl PhaseCap pa3paboTaHsl Ans npOMBILINEHHbIX PUMEHEHMH C BHICO-

KOW MOLIHOCTBIO M umetoT Bonbloi cpok cnyxbel (Gonee 100000 ) v noctosHHyio
emkocTb, KoHaeHcatopsl paspaboTaHsl HO PA3AMYHBIE YPOBHM MOWHOCTH OT 2,5 a0
25 kBAp. M3rotosneHsl 13 METANIM3MPOBAHHON NOMMMPONMIEHOBOM NAEHKM. Beinyc-
KQIOTCA B GMIOMMHUEBBIX LMAMHAPHYECKMX KOPMYCOX C TOEMS BHIBOAGMM Ana Tpexdas-
HOM 3NEKTPUYECKON CETH (MM OIHMM BHIBOLOM ANA OAHOPAZHON CETH) M C KOPMYCHBIM
BbIBOJOM.

TexHnueckue fUHHbIE KOHAEHCUTOPOB

[Neperpyska no HANPSXeHHIo:

10% cBbilie HOMMHANG B TEYEHME 8 Y eXEeaHEeBHO

30% cabiwe HoMMHANG A0 T MuH

Meperpyska no Toky — no 30% cBbiwe HOMUHANG

Bpocok toka = go 200 HOMMHANbHLIX

Hvanextpuueckue notepu — menee 0,2 Br/kBAp

Honyck HommHana emkoct — £5%

Oxuaaemas gonroseurocts — 100000 4

InanasoH Temneparyp okpyxatowein cpeasl — ot -25 go +55°C.
OxnaxzaeHue — eCTECTBEHHOE BO3MIYLLHOE, AOMYCKAETCA UCKYCCTBEHHOE BO3MYLIHOE
MakcumansHas BaaxHocts — 95%

MoHTax — B BEPTMKANLHOM MONOXEHUM HA LWACCH rakkoi M12

B 1a6n.1 npuseneHsl napometpsl TpexdasHbix KoHaeHcaTopos (P — peakTusHas

motpocts; C = emkoct; d x h — reometpudeckue pasmepsl cornacHo puc. ).

Tabnnya 1
Tun P, kBAp Tok,A C,mk® dxh,mm  Maccakr
Ha pabouee nanpaxermne 230 B, coeurerme tpeyronsHmkom
MKK230-D-02,5-01 25 6,3 3x50 121x164 1,2
MKK230-D-05-01 50 12,6 3x104 121x164 1,3
MKK230-D-07,5-01 75 188 3x150 121x164 1,3
MKK230-D-10-01 10,4 26.1 3x209 121x164 15
MKK230-D-12,5-01 125 314 3x250 121x200 1.7

E-mail: ra@sea.com.ua
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Ha pabouee Hanpaxenmne 400 B, coegurerme tpeyronsrmkom

MKK400-D-05-01 50 72 3x33 121x164 1,2
MKK400-D-06,3-01 6,3 9,0 3xd2 121x164 1,2
MKK400-D-07,5-01 75 10,8 3x50 121x164 1,2
MKK400-D-08,33-01 8,3 12,0 3x55 121x164 1,3
MKK400-D-10-01 10,4 15,0 3x69 121x164 1,3
MKK400-D-12,5-01 125 18,0 3x83 121x164 1,3
MKK400-D-15-01 15,0 21,7 3x100 121x164 15
MKK400-D-16,7-01 16,7 24,0 3111 121x200 1,6
MKK400-D-20-01 208 30,0 3x138 142x200 2,0
MKK400-D-25-01 25,0 36,0 3x166 142x200 2.2
Ha paboyee Hanpaxermne 440 B, coeqnHenme TpeyronsHukom
MKK440-D-05-01 50 6,6 27 121x164 1,2 S
MKK440-D-07,5-01 75 9,9 I 121x164 1,2 =
MKK440-D-10-01 10,4 13,7 357 121x164 1,3 =
MKK440-D-11,2-01 11,2 14,7 3x61 121x164 14 e
MKK440-D-12,5-01 125 16,4 3x69 121x164 14 =
MKK440-D-14,2-01 142 18,7 K78 121x164 15 o
MKK440-D-15-01 15,0 19,7 382 121x164 1,6 =
MKK440-D-16,7-01 16,7 219 3x92 121x200 1,7 @
MKK440-D-18,8-01 18,8 247 3x103 142x200 2.0 =
MKK440-D-20-01 208 273 K114 142x200 2,1
MKK440-D-25-01 25,0 328 3x137 142x200 2,3
Ha pabouee Hanpaxenmne 480 B, coegurenme tpeyronsHmkom
MKK480-D-05-01 50 6,2 3x23 121x164 1,1
MKK480-D-06,3-01 6,3 75 3x29 121x164 1,2
MKK480-D-07,5-01 75 9,0 3x35 121x164 1,2
MKK480-D-08,33-01 8,3 10,0 3x38 121x164 1,2
MKK480-D-10-01 10,4 125 3x48 121x164 1,3
MKK480-D-12,5-01 125 15,0 3x58 121x164 15
MKK480-D-15-01 15,0 18,0 3x69 121x200 1,7
MKK480-D-16,7-01 16,7 20,0 77 121x200 1,8
MKK480-D-20-01 208 25,0 3x96 142x200 2,2
MKK480-D-25-01 25,0 30,0 3115 142x200 2,4
Ha pabouee Hanpaxerme 690 B, coeaurerme 38€3a04
MKKB90-Y-05-01 50 42 3x33 121x164 1,2
MKK690-Y-10-01 10,0 8,4 K70 121x164 1,3
MKKB90-Y-12,5-01 125 10,5 3x84 121x164 1,4
MKKB90-Y-15-01 15,0 12,6 3x100 121x200 15
MKK690-Y-20-01 208 174 3x139 142x200 2,0
MKKB90-Y-25-01 25,0 21,0 3x167 142x200 2,2
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B 1a6n.2 npvseneHs nOpaoMETPH OIHODA3HBIX KOHAEHCATOPOB

Tabnuya 2

Tun P, kBAp Tok,A C,Mk® dxh,Mmm  Maccakr

Ha pabouee nanpaxerme 230 B
MKK230-1-02,5-01 2,5 10,9 150 121x164 1,1
MKK230-1-03,3-01 33 145 200 121x164 1,1
MKK230-1-05-01 52 22,6 313 121x164 1,1
MKK230-1-08,3-01 8,3 36,2 502 121x164 13

Ha pabouee nanpaxermne 400 B
MKK400-1-05-01 50 12,5 100 121x164 1,1
MKK400-1-06,3-01 6,3 15,6 124 121x164 1,1
MKK400--07,5-01 75 18,8 149 121x164 1,1
MKK400-1-08,3-01 8,3 208 166 121x164 1,1
MKK400-I-10,4-01 10,4 26,0 207 121x164 1,2
MKK400-I-12,5-01 125 31.2 249 121x164 1.3

Ha pabouee Hanpaxenmne 525 B
MKK525-1-06,5-01 6,5 124 75 121x164 1,1
MKK525--08,3-01 8,3 15,9 % 121x164 1,2
MKK525-1-10-01 10,0 19,0 116 121x164 13
MKK525-I-12,5-01 125 238 144 121x164 1,5
MKK525-1-15-01 15,0 28,6 173 121x200 1,7

BHewwHMi 8L KOHAEHCATOPA NOKA3AH HA PUC.2.

CNPABOYHBILINET

h451

Yka3arHvie 8 C[IPABOYHOM JINCTE anemeHTs
MOXHO ripno6pecty B gupme CIA

o

Anpec: 03110, r. Kues, yn. Conomenckas, 3, ocoue 809
T/, (044) 490-51-07, 490-51-08, 276-31-28,

276-21-97, 271-95-74, 271-96-72
takc (044) 235-27-19

d(142-1.5)

E-mail: info@sea.com.ua ~ Web: http://www.sea.com.ua

E-mail: ra@sea.com.ua
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rMBPWUAHBIN PA3PAJHNK
TAN-A230XFV/T43-A230XFV
OUPMbI EPCOS

J70T 3awWmTHLIM Npubop NpeacTasns-
et coboli KoMOMHaLWIo ra3opa3psaHOM
TPYOKH, IBYX PE3NCTOPOB, 3aBUCALLMX OT
HanpsykeHus (BapUCTOPOB) U MexaHU3Ma
3awuTbl. Ero MoxHo ucnonb3osarb gast
3alLMTbI TENEKOMMYHHKALMOHHOTO 060~
PYAOBaHUs No 06enUM ero CTopoHaMm.

Bospocwas HyscTeuTeNbHOCTD COBpE-
MEHHOW 3/IEKTPOHHON annapatypbl Tpeby-
€T YNYHWEHWS YPOBHA 3aLUMTbl OT Mo-
BPEXX/EHUH M3-3a BbICOKOBO/LTHBIX Nepe-
XOAHbIX HanpskeHWh. TMbpuaHbIA pas-
PALHUK HAZEXHO OrpaHM4WBaeT nepe-
XOZHbIE HANPSHKEHWS O YPOBHEW MeHee
350 B (ckopoCTb M3MeHEHHS HaMPKEHNS
no 1 kB/MKc), 3alpiiaeT oT BbICOKMX
yposHe# Toka g0 20 KA. Pa3pagHuk ume-
€T cneaylolLmre 0cobeHHOCTH:

- HU3KOE HamnpsiKeHWe OrpaHUHeHus:;

- Majioe BPEMsi pearupoBaHusi;

- paboTa Ha BbICOKHX TOKax;

- Majoe BIMSIHWE Ha 3alLMLLAEMYIO
cucTeMmy (BbICOKOE CONPOTHBAEHHE, Ma-
nas cobCTBEHHas eMKOCTb);

- BbICOKYIO 3HEpPrui0 paccesHus;

- HWU3Kasl CTOMMOCTb;

- Masble rabapurbl;

- NPUMEHNUM NPH BLICOKMX CKOPOCTSIX

Jnextpuk Ne 3/2000

nepefa4u WHdopauuy;

- MEXaHW3M 3aluTbl cpabaTbiBaeT npu
TEMMepaType pHcKa;

- obecne4nBaeT NepBUYHYI0 W BTO-

PUYHYIO 3aLUMTbI.

LIULEAISHROE VLD

4
T
Ly

Cxema paspsgH{Ka nokasaHa Ha pH-
CyHKe. [lga BapucTOpa NOAK/IOHEHbI Na-
panneNbHO KOHTaKTaM ra3oBoro pas-
pagHuKa. HanpsykeHue orpaHu4enns Ba-
pucTopoB Bonbiue, 4em paboqee Hanps-
KEHWe annaparypbl U He MellaeT ee pa-
6ote. NoHnsauus rasa B rasosom pas-
PAOHUKE NPOUCXOAMT MeHee, Hem 3a 0,5
MKC W BbICOKOBO/IbTHOE NEPEXO/HOE Ha-
NpsKeHWe 3aMbiKaeTcs Ha 3emio. Ecau
NEePexofHOEe HanpsXKeHUe Npu 3TOM
YMEHDBLLIAETCS HIKE HANPSXKEHWS MOHM-
3alMK pa3pafHHKa, ero 0cTaToK 610Ku-
pyetcs BapucTopamu. Ecam npu 6onblunx
YPOBHSX MOLLHOCTH HAcTynaeT neperpes
pa3psafH1Ka, AOonoNHUTeNbHO cpabarbi-
BAeT TEMJOBOW MEXAaHW3M 3alLuTbl, KOH-
TaKTbl KOTOPOrO HAfiEXXHO 3aMblKaloT
nuHuio. Mocne oKoHYaHWa fencTBus ne-
PEXOAHOrO HanpsXKeHUs paspaaHUK Bbl-
CTPO BOCCTaHaB/MBAETCA.
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HPOBOIIA H KABEJIH

(Mpogomxenwe. Havano cu. 8 "P3" 1,2/2000)

B tabn.7 {}J(a3aHbl napameTpbl NPOBOAOB Ka6enew 85131 (D - HOMVHANbHbIV

fvameTp, U - HoMUHaNbHOE HanpshKeHe NepeMEHHOr0 TOKa).
Tabnnya 7
Kog no OKI Mapka HasHayeHue Yucno D,mm U, B
Xun
35 7791 0300 MCBAN [Inst nopBecky no 1 12 660
[poson cBsi3n BO3LYLLUHbBIM HNSM
¢ GumeTanm- CBSA3 ¥ PAAMOTPaHC-
YECKOV XXUNoi NSILIMOHHbIX CETEIA B
B NOAMITUNEHO- MecTax nepeceyeHms
BO M30NALMN VMY JIMHWA 3neKTponepesay
3577920100 MCBAB  Toxe 1 12 660
To xe, B NOAMBIHIAXNO-
PUAHOV M30NALMN
357792 0300 MCBAB-T  To xe, B Tponuye- 1 12 660
To xe CKOM MCMONHEHN
3577110300 MPAMM  [Ins aBOHEHTCKMX 2 09; 380
Kabenb Tenedion- WHUA TenedoHHoN 1,2
HOV CBSI3 1 pa- CBS3 ¥ pacrpese-
AvodukaLun ¢ NUTENbHbIX CETEN
u3onsuyevt 1 06o- MPOBOJHOTO BeLLaHMS
NIOYKO M3 MONMTUNEHA
35 7641 6001 M-274M  [ns akennyataumum 1 05
L—) [poBog ¢ nonm- npv Temneparype
= 9TWIIEHOBO 00004KOM 0Kp maromew cpenbl
= /ANd Nonesoi CBA3M 0 10 +65
=S 3575110100 TPM [ing cTauvoHapHo 2 04,
=8 [IpoBog Tenedok- CKPbITOW 11 OTKPLITOM 05
§ Hblit pacnpeaent- MPOBOAKY BHYTPU 10-
@)  TenbHbi 0fHoNap- MELLEHW W 10 Hapy-
o)  Hblii C MESHbIMY Xunamm HbIM CTEHaM
g 357511 2000 TPO-T To xe 2 04
=  Toxe,B Tponu- 05
&) yeckoM UCTIONHEHUN
3575120100 TPB To xe 2 04
To xe, C noMMBUHUNXNO- 0,5
pmnHow n3onsiupen
3575112200 TPM-c To Xe, HO TONbKO 2 04
To Xe, HO Ha nonw- [N NPOBO/KY BHYTPU 0,5
aTUneHe, He pacnpo- TOMELLIEHIN
CTPaHSHOLLEM rOpeHie
357711 0300 MPMNM-T  [inst aBoHEHTCKMX 2 09 380
Kabenb TenedoHHoi CBA3M TENEOHHbIX CBA3EN 1,2
1 papnodpukaLmm ¢ 1 pacnpeaenuTenbHbIX
MEAHBIMY Xunamu CETelt NPOBOAHOMO
B TPOMUYECKOM UCTIONHEHNUM BELLAHMS
357711 0400 MPMBM  Toxe 2 08 380
To Xe, HO B 060N0UKeE U3 09,
MOMVBUHUIXNIOPUAHOTO 1.2

nnacTkata ¢ MeAHbIMU Xunamu

E-mail: ra@sea.com.ua
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3577410100
To e, Ho ¢
ANOMUHUEBBIMM XUNaMu1

357412 0100
Ka6enu Tenedhon-
Hble CTaLMOHaPHbIE
C MEAHbIMU XK1namu

3578620200
[1poBOA KPOCCOBBIIA
CTaHLMOHHbIV C M30ns-
Liteit U3 NONMBUHUNXNO-
PUAHOro nnacTukata

357862 0500
TO Xe, HO B TPOMMYECKOM
MCMIONHEHUH

3575510100 .
[POBOZ TPAHCIALMOHHIV CO
CTaMbHbIMY OLMHKOBAHHbIMM
KMNaMM C MONM3TUNEHOBOV
M3onsLveN

357551 0200

3675520100 5
To e, HO C u3ondumen u3
MONMBUHUNXTIOPUAHOTO
nnacTukara

357781 0200
[poBog TpaHc-
NALMOHHBIN CO
CTaNbHOM OLWH-
KOBaHHbI# € 130-
nALMen U3 nonm-
aTinexa

357781 0500
To e, HO B TPOMUYECKOM
UCnoMHEHMN

Kabenb MecTHo#
CBA3M C MONMITH-
NEHOBOI U30NSALM-
el 1 060N104KOM

To xe, ¢ rnapodo6HbIM
3amnonHeHmem

Kabenb MecTHoit
CBS3N C NIOMMATH-
NeHOBO U30NALY-
&/ 1 0007104KOIA,
OpOHMPOBAHHbI/

To xe, ¢ rngpo-

h0o6HbIM 3aon-
HeHveM

Inextpux Ne 3/2000

MPMNA

TCB

MKCB

MKCB-T

MTmK

MTIK-T

MTBX

nPCM

npPCn-T

Kenn

Kenan

KChne

KC3Me
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To xe 2 1,6 380
[Ins MOHTaXa HU3KOuac- o020 0,32;
TQTHOMO CTAHLMOHHOMO nap 04
060pyA0BaHus (poek) 0,5
[ns ocywecTBneHus He- 2,34 05
CTALMOHAPHBIX BKIHOYEHN
B KPOCCAX TENEOHHbIX
CTaHLW/ NPU NOCTOSHHOM
HanpshxeHnn o 120 B
To xe 234 05
[inst MoHTaXa ceTedt npo- 2 0,6;
BOJHOrO BeLLaHust 12
1,8
To Xe, HO B TpONKYe- 2 0,6;
CKOM MCMONHEHMM 1,2
18
To xe 2 0,6;
12
1.8
18
[Qnq noaseckm pauo- _ 1 2,0;
TPAHCSLMOHHDIX MHARA 3,0;
Ha y4acTKax 1x nepeceyeHui 40
WA COBMECTHON NOJBECKM
C 9NEKTPONPOBOAAMM MOCTOSH-
Horo (go 1000 Bfwnw nepemex-
Horo (5o 660 B) HanpsxeHus
To xe 1 2,0;
3,0;
40
[Inq uHWiA, MeXCTaHUM- 4 0,9; [o 5008
OHHOM 11 a6OHEHTCKOM CBA3M 1,2 NOCTOSHHOrO
C C1CTeMamMi Nepeaaqy ¢ Bpe- TOKa
MEHHbIM AENEHVEM KaHamoB i
WUMNYNbCHOM MOZYNALMENR
To e, B YCNIOBUAX NOBbI- 4 0,9; [o500B
LUEHHOI BNAXHOCTH 1,2 MOCTOSHHOrO
TOKa
QIng nvHUiA, MeXcTaHU- 4 09 [o500B
OHHOVI 1t ABOHEHTCKOW CBA3N 1,2 MOCTOSHHOrO
C CHCTEMAMI Nepeaym ¢ Bpe- TOKa
MEHHbIM AENEHVEM KaHanos
W UMNYNLCHOM MOZYNALMEN
To e, B yCNOBIAX NOBbI- 4 09 [do500B
LUIEHHOM BNAXHOCTH 1,2 MOCTOSHHOrO
TOKa
(Mpogomxerne cregyer)
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RASRAN

SARAL

CBMHLOBbIE aKKYMY/ISTOPbI O4eHb KPHTUHHbI
K ycnosusmM akcnnyatauud. OfHWUM U3 3THX
YCNIOBMH SIBNSIETCS 3apsf U pa3psif, akKymyns-
Topa. YpeamepHbii 3apsg NPUBOGMT K BbIKMNa-
HUIO 3/IEKTPO/IUTA U Pa3PYLUMTENbHBIM MPO-
LieccaM B MOMOXHMTE/bHBIX MAacTHHAX. IJTH
MPOLECChl YCUMBAIOTCS, €C/IW 3apPAAHbIA TOK
senuk. Mpu 4peamepHom paspsge (Meee 1,75
B) Ha aneMeHT nponcxoanT cynbdataums nia-
CTHH, OCOBEHHO ecn akkymysisTop pabotaer
B CTapTepHoM pexxume. [lo BK/OHEHUS B pa-
6oTy Takon akkyMynsITop OMKeH ObiTb 3aps-
xeH. [pocTefilee 3apsiAHOe YCTPOUCTBO NpH-
BefeHo Ha puc.l. JTa cxema oTMuaeTCA He
TO/IbKO NMPOCTOTOM, HO W YAOBCTBOM B 3KCMNY-

X1 F15A VD1KMA202A R11M X3
<

+
w2.1
w2.2

X2 VD2 K[202A X4

aTaumM, Tak Kak He TpebyeT perynMpoBoK To-
Ka B npouecce 3apsaga. Kpome toro, cxema no-
»apobesonacHa npu YCI0BMH, HTO Npeaoxpa-
Hutenn F1u F2 cooteetctaytoT HomuHany. Em-
KocTb KoHaeHcaTopa C1 1 KoM4ecTBO BUTKOB
w1, w2 3aBMCAT OT BbIGpaHHOrO TOKa 3apsaa.
OxoHuaHue 3apsana onpeaensior Mbo no Ha-
npskeHuto Batapeu, MO0 MO NAOTHOCTH /e~
KTPO/ITA, KOTOPasl JOCTUraeT MaKCMMaslbHO-
r0 3Ha4eHKA W B NOCAeAHHe 2 4 3apsifa He Me-
usercs [1].

Ha puc.2 nokasaH rpadmk 3apsga-paspsga
HOBOTO aKKyMy/IATOPa NMpW BBOAE €ro B 3KCIJTy-
ataumio. Tok 3apsapa W paspsfa B [aHHOM

N
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[HOE YCTPOI CTBO

A.P. Xepaes, r.lovens, benapych

C/y4ae paBeH OJHOM [EeCSTON OT EMKOCTH aK-
Kymynstopa. HanpsxeHue Ha akkymynstope
H3MEpPAIOCh LMPPOBLIM BOSILTMETPOM HE3 Bbi-
K/loHeHMs TOKa 3apsaa v paspsiga. Mpouecc
NPOUCXOAUN NpPU KOMHATHOM Temnepatype
+20° C.

Ha puc.3 nsobpakeHa cxema 3apsigHOro
YCTPOWCTBa, 0BECneHMBaOLLEro aBTOMaTHHEC-
KOe OTK/IoHeHHWe 3apsfia, KOraa HanpshkeHue
Ha aKKyMyNaTope AOCTUIIO 3afiaHHOM BEWHM-
Hbl. [lns1 12-BonbTHOTO akkymynsatopa cnepyet
nputsTe 14,3 - 14,4 B. Tpu Takok Hactpouke
Gynet Hebonbluas Hef03apPAaKa aKKYMyNATO-
pa, oAHaKo obecneqeHa 3aluuTa akKyMyaTo-
pa OT BbIKWMaHWsi 3NIEKTPO/IUTA U MOPHM Mna-
cTuH. [lo3apsanTb MoXHO B Tederue 1,5 - 2 4
npu BbIK/IOYEHHOW aBTOMaTHke. BoamoxHo
BBELEHHWE B 3apsiHOE YCTPOMCTBO pesie Bpeme-
HU /151 33[€PXKKH BbIKIOHeHHs Ha 1,5 - 2 4, Ho
B 3TOM C/y4ae Hafo no3aboTuTbes O coBep-
LUIEHHOW HAZEXKHOCTH 3TOMO [OMOSHEHHS K CXe-
Me. Mukpocxema DD1 koHTponmMpyeT Hanpsike-
HUE 3apsHXKAaeMOoro akkymynsTopa W ynpass-
€T penerHbIM KackafioM Ha TpaHauctope VT1
u pene K1 ¢ obmotkoi Ha 24 B.

Takoe HanpsbkeHue pene BbiGpaHo, HTOBbI
3apsgKa He Mor/ia NPOU3BO/IBHO BK/IIOHHTLCSA
MPH ECTECTBEHHOM CHUXXEHUU HaNpPSKEHHS aK-
KyMynaTopa nocfie OTK/IOHEHHs 3apsgHOro
Toka. Kak B1gHO U3 cxembl, nuTaHne DD1 npo-
W3BOAMTCA HENOCPEACTBEHHO OT 3aXKUMOB aK-
KyMynsiTopa no OTAE/bHbIM TOHKUM MPOBO-
AaMm. 370 HY>KHO /151 TOrO, HTOBbI UCK/IOHHTL
BMSIHWE COBAMHUTENb-
HbIX MPOBOAOB 3apsif-
Horo ycrpoiictea. Ha-
NaXWBaTb YCTPOWCTBO
MOXXHO, MOAK/IOHUB K
HeMy MOJIHOCTbIO 3aps-
YKEHHDBIM aKKyMynsTop
W1 KOHTPO/IMPYS Hanps-
XeHue  LUdpoBbIM
BO/IbTMETPOM. Pesuc-
Top R1 Hapo 3ameHuTb
nepemeHHbiM Ha 470
kOm, ycraHoBuB ero B
NONOXEHHE MUHMMAIb-
HOrO COMPOTHBIIEHHS.

[pu nogknto4eHHOM

1
5 b aKKyMynsTope AOMKeH

Paapsg

lepepbis|
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roTosHocTH cxembl. [lnon VD1 - nioboi Buau-
moro ceeta. Moaknioumne cetb 220 B u kpar-
KOBPEMEHHO 3aMKHYB SAT, BKAoHatOT 3apsa-
Ky. BonbT™MeTp nokaxer nocreneHHoe yBenu-
HeHWe HanpshkeHusi. Kak Tosbko HanpskeHue
pocturHet 14,3 - 14,4 B, cnenyet nnasHo BBe-
cT pesncTop R1 1o MomeHTa oTK/I0HEHHs 3a-
psaaku. He meHss nonoxenus R1, Hago cHosa
BKJIIOHUTb 3apAAKY M yBeauTbes, HTO OTKo-
YeHWe NPOMCXOZMT MPH 334aHHOM HaMpPSKEHHH.
3amepuB conpoTueieHue pesnctopa R1, Hago
nopobpatb NOCTOAHHbIM PE3UCTOP MW LEenoH-
Ky PE3UCTOPOB TOHHO TAaKOW e BEUHHWHDI H,
BMasB ero B CXeMy, CHoBa ybeauTbes, HTo OT-
K/lo4eH1e MPOUCXOANT Kak Hago.

B kavectee pene K1 MOXHO NpUMEHWTb Jito-
60€e ManoOMOLLHOE peie, UCTIbITaB ero No Cxe-
Me puc.4. BonbTMeTp BomkeH nokasbiBaTb
=600 B, koHTaKTbI pesie 06beaMHSIOT W NPUCO-
€[MHSIOT K OfHOMY MOJIOCY MCTOMHUKM MUTa-
HUs, @ 0BMOTKY M KOpNYC pene - K Apyromy.
B TeueHWe HECKONMbKMX MMHYT BOJIbTMETP HE
[IO/DKEH MEHATb CBOMX MoKa3aHu1. MoHTax
pesie Haflo BbINOHUTb HA AUINEKTPHKE, & KOH-
TaKTbl M301MpOBaTh, HaAeB Ha Hux MXB Tpy6-
KM, ¥ NPUHATb Mepbl, 4T00bl TPyBKK He cnons-
JW Npw TpaHcnopTuposku. Mocne atoro crepy-

pHc.4 K11
J_ K1.2
X1 R1 100k & —
¢1,¢2 [vD1,vD2
~ 2208 0,k x | K107 »
X2 Rz 1o0x =—*400B
T & ey
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€T NOKPbITb BHELLHIOIO HacTb KOHTAKTHOW CH-
CTEMbI pefe HECKO/IbKUMHU CTIOSIMH H30NALMOH-
Horo naka. Ecnu 3apsgHoe ycTpolicTeo npeg-
Mo/IaraeTcs MCMo/b30BaTh B HEOTANIMBAEMOM
rapaxe, T0 HaZio MOKPbITb TAKOM BECb MOHTaX
Lienen 3apsiiHOro YCTPOHCTBO, a TpaHChopMa-
TOp NPONUTATb CrieLrabHbIM COCTABOM WK, B
KpanHem cnyHae, napauHoMm.

TpaHcchopmarop T1 HamaTbiBatOT Ha cepaes-
Huke ceserrem 7 cm?. wi=1100 eukos M3JI-
0,35; w2.1 = w2.2 = 80 sutkos M3J1-1,0.

Konpetcarop C3 nomkeH BbiiepuBaTh Ha-
npspkeque 400 B. MoxkHo 1cnosib3oBaTb KOH-
JAEHCaTopbl, MPUMEHSIEMbIE B JlaMnax AHEBHO-
ro cBeTa.

Ovopp VD2, VD4 niobbie Ha TOK He MeHee
1,5 A, VD3, VD5 niobble ManoMolLLHble A1Ogpbl
Ha ToK oT 50 MA  Bonee.

Mpu yKkasaHHbIX HOMMHaNax obecre4mBaeT-
ca 1ok 3+0,3 A, He3aBMCMMO OT CTeneHu 3a-
PSHKEHHOCTH akkymysisiTopa. [MapameTpbl 3apsg-
HOro ycTpoicTea no puc.! Takue e, UCKio-
yas aBToMatuky. [lpepoxpanutens F1 Ha 5 A
XeNnaTeNbHo BnasTh B cxemy, 4Tobbl obecne-
YUTb MaKCMMaJIbHYO HAZIEKHOCTb HU3KOBOJILT-
HoM uenu 3apsga. Mpegoxpanutens F2 Ha 1-2
A MOXHO YCTaHOBMTb B CTaHAAPTHOM fiepyKa-
Tene. [laHHoe ycTpoicTeo He “6outcs” Ko-
POTKOrO 3aMblKaHHsi M0 BbIXOZY, & 3T0 OfiUH W3
BaXKHbIX (DAKTOPOB NPOTMBONOMApHOH Gesonac-
HOCTH.

Jlumepamypa

1. Unour HM. u dp. InexkmpoobopydoBatue aB-

momo6used. -M.:Tparcnopm, 1978,

2. CmeneB A.f1. u dp. Pemorm aBmompakmop-

Ho20 3nekmpoobopydoBarus.-M.: Konoc, 1975.
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[pocToe nycko3apaHoe ycTpoitcTeo (M3Y)

RASRA

SARAN

M3Y npegHasHayeHo Ana 3apsaa akky-
MYNSTOPHbIX Batapel HanpskeHueM 6-24
B v nycka pgurateniei NerkoBbix aBTOMO-
Ouren B X0s104HOE BpeMs roga.

N3Y npencrasnaet coboi MofepHH3H-
POBaHHbIW BapHaHT LM(POBOTO peryns-
Topa MouwHocTv [1], npeaHaaHa4eHHoro
LN PEryNMpOBaHWs HanpskeHWs B of-
Hotha3HbiXx M Tpexdha3Hbix CeTsx nepe-
MEHHOro TOKa.

Texnu4eckue nanHble MN3Y

BxogHoe HanpsixeHue, B. . . . .. 12-100
Yactota, My o oo ovv e 50
BbixopgHot ToK, A, He MeHee. . . . .. 30
Jonyctumbiii Tok neperpy3sku, A . . 300

Bpems feicTBus ToKa neperpysky,
C,HebOMEE . v 0,25
BbixogHoe HanpsxeHue - HanpspkeHWe
NMOCTOSHHOTO TOKa

[lnanasoH perynMpoBaHusi BXOZHOTO
HanpskeHus (OTHOLLEHWE BXOAHOrO
HaNPSHXKEHNA K BbIXOAHOMY). . . . . . 1:10
Cnocob 3aaaHns BXOAHOIO HanpsKeHHs
- U3MeHeHHWe CONPOTHB/IEHUS NEPEMEHHO-
ro pesucropa

Hanndue 3awumutbl OT KOPOTKOrO 3aMblKa-
HWS B LIENK Harpy3Ku umeertcs
3anasfgpiBaH1e B Bblgade CMrHana o Ha-
JIM4MK KOPOTKOrO 3aMblkaHs (spemsa ot
MOMeHTa BO3HMKHOBEHMSI KOPOTKOrO 3a-
MbIKaHMS 4O BblAa4W CHrHaia Ha OTK/Io-
YeHue Harpysku), c, He Gonee . . . 0,003

.......

B ocHosy pabotbl N3Y nonoxen nput-
umn ¢ha3oBOro peryMposaHus. MpuHumK-
anbHas cxema MN3Y nokasaHa Ha puc.i.
OHa cogepxvr:

CTaBUNN3MPOBAHHBIA MCTOHHWK MUTa-
nua (omoabl VD1-VD4, VDY, VD10, koHaeH-
caropbl C1, C3, pesuctop R7 1 TpaHsuc-
Top VT2);

y3eN CUHXPOHW3aumK (Tpananctop VT,
pesmctopbl R1/R3/R6, kongeHcatop C4

E-mail: ra@sea.com.ua

http://www.sea.com.ua

B. XwxHsi, r. Kpusovi Por

u anemenTbl D1.3 1 D1.4, Bbino/sHeHHbIe Ha
mukpocxeme K561T/11);

reHepatop UMny/bcos (anemenTol D11,
D1.2, peauctopnbl R2, R4, R5 v KoHgeHca-
Top C2);

CHETHMK UMny/bcos (MuKkpocxema D2
K561ME16);

ycunuTeNb MolHocTH (Tparauctop VT3,
peavcTopbl R8 1 R9);

CMNI0BOM y3en (OnTPOHHbIE TUPHCTOP-
Hbie mogyau VS1 MTO-80, VS2, cunosbie
avonbl B-50 VD5-VD8, wywt R10, npubo-
Pbl - aMNepMeTp U BObTMETP);

y3€e/1 ONpefeNneHrs KOPOTKOTO 3aMblKa-
Hus (tpaHsuctop VT4, peauctopbl R11-

14).

N3Y pabotaet cnepyiowmm obpasom,
Mpy nogade HanNPsKeHHs Ha BbIXOAE MOC-
Ta (anoapl VD1-VD4) nosiensetca oaHono-
nynepvopHoe HanpspkeHue (rpaduk 1 Ha
pHc.2), KoTopoe nocne NPOXOXKAEHNS Lie-
nu VT1-D1.3.-D1.4, npeobpasyetcs B UM-
My/IbCbl NONOXMTE/IbHON NONSPHOCTH (rpa-
MK 2 Ha pyC.2). ITH UMNY/IbCbI ANA CHET-
4uka D2 snstoTcs curHanom copoca B Hy-
nesoe coctositue. Mocne UcHe3HOBEHMS!
uMnynbca copoca UMNYAbCbl reHepatopa
(D1.1, D1.2) cymmmpytotca B cHeTHmke D2
W NPK BOCTIXEHWM Yucna 64 Ha Bbixoge
cHet4mKa (BbiBog 6) nosenseTca uMnyabc
anvtenbHoctbio He MeHee 10 nepuopos
uMnysibca reHeparopa (rpadvk 3 puc.2).
30T uMNynbe oTKpbIBaeT THpHcTop VST 1
Ha Bbixoae MN3Y (rpadmk 4 Ha puc.2) no-
aBnseTca Hanpskenwe. na wanioctpa-
LMW NPEEsIOB PEryMpOBaHUs Hanpsxe-
HWs Ha rpadouke 5 puc.2 nokasaH cny4am
3aaHusl NPAKTHHECKM NOJIHOTO BbIXOAHO-
rO HanpsKeHws.

Mpy napameTpax 4acToTo3afaoWen Le-
v (peauctopsl R2, R4, R5 1 koHaeHcatop
C2 Ha puc.1) yron OTKpbIBaHUS TMPHCTO-
pa VS1 nexut B npepenax 17 (f=70 klu)-
160(f=7 «klu) 3neKTpUH{ECKMX rpaaycos,
YTO [AET HWXKHUK NPESEN BbIXOAHOMO Ha-

AnekTpuk Ne 3/2000
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npshkeqns nopsaaka 0,1 BennyuHbl BxogHO-

ro. YactoTy BbIXOAHbIX CHrHANOB reHepa-

Topa onpeaensieT Bbipaxerue [2]
=450/(R4+R5)C2,

roe pasmepHoctb f - kly; R - kOwm;
C - HO.

Mpu Heobxogumocth MN3Y MoxHO wc-
NnoNb30BaTb A1 PEryJMPOBaHUS TONMbKO
HanpsKeHKa nepemMeHHoro Toka. s ato-
ro u3 cxembl (puc.1) cneayet CKAOHMTL
MocT Ha guopax VD5-VD8, a tupucTopbl
BK/IIOYWTb BCTPE4HO-napannenbHo (Ha
puc.1 370 NOKa3aHO LUTPUXOBOM NMHHEN),
B atom cny4ae ¢ nomotipio cxembi (puc.1)
MOXHO PerysMpoBaTh BbIXOAHOE HanpsiKe-
Hue ot 20 go 200 B, Ho cneayer no-

Inextpux Ne 3/2000

MHWTb, 4TO BbIXOLHOE HanpsKeHue fane-
KO HE CMHYCOWZA/NbHO, T.e. B Ka4ecTse
NOTPEBUTENS MOTYT CYKHMTD JIHLUb 3J1EK-
TPpOHarpesare/ibHble NPUOOpPbI WK amnbl
Hakanueanus. B nocnegHem cny4ae mox-
HO Pe3KO YBE/IMYMTb CPOK CAyXO namn,
TaK KaK UX BK/IOHEHME MOXKHO Ha4MHaTb
nnaeHo, nameHsis HanpskeHue ¢ 20 go 200
B pesucropom R5.

Hanagka N3Y ceogutca k otcTpoiike
YpOBHS CpabaTbiBaHKA 3alLMTbl OT TOKOB
KOPOTKOro 3amblkaHus. [ns atoro youpa-
€M mepeMmbidKM Mexay Todkamu A W B
(puc.1) v B 7. B BpemeHHo nogaem Hanps-
xeHue +Un. U3meHeHuem nonoxeHus
IBUXKa pesucTopa R14 onpepensem ypo-
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BeHb Hanpskenus (. C Ha puc.1), npu

KOTOPOM OTKpbiBaeTcs TpaHauctop VT4,

YposeHb cpabatbiBaHus 3aluuTbl B amne-

pax MOXHO ONPeAeHTb Mo hopmye
l=k /R10,

roe k=Un/Ur.c., Un - HanpsixeHue nu-
TaHust; UT.C. - Hanpsbienue B Touke C, npu
koTopom cpabatbisaet VT4; R10 - conpo-
TUBJIEHHE LUYHTa.

B 3ak/to4eHe MOXXHO peKoMeHZ0BaTb
nopspok skno4enus M3Y 8 paboty u co-
0BLWHTD BO3MOXKHbIE 3aMEHbI KOMMNEKTY-
IOLLMX, ONYCKH M OCOBEHHOCTH M3rOTOB-
NeHust;

MuKpocxemy D1 MOXHO 3aMeHMTb MUK-
pocxemon K561J1AT7;

mukpocxemy D2 - mukpocxemoi
K561ME10, coeanHus nocnepnosatesibHO
oba cyeTHmKa;

BCe pe3ucTopbl B cxeme tvna MJIT-
0,125 B, 3a uckntoHen1eM pesnctopa R8,
KOTOpbIM fOMKeH ObiTb He MeHee 1 BT;

JOMYCKW Ha BCe PE3UCTOPbI, 3a UCKIIO-
YeHWeM pesuctopa R8, v Ha Bce KoHAeH-
catopbl +30 %);

wyHT (R10) MOXHO M3rOTOBMTb W3 HU-

Xpoma obLKM ceHeHreM He MeHee 6 MM2

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

(06uinit auametp okono 3 mm, anuHa 1,3
1,5 mm).

Bxnto4atb M3Y B paboty TOMIbKO B Cre-
OYIOLLEN MOC/Ie[0BATENIBHOCTH: OTK/IIOHHTD
HarpysKy, BbiCTaBuTb peanctopoM R5 Tpe-
OyemMoe Hanpsykenue, BbiKaoHUTb M3Y,
NOAKMIOHUTL HArPy3KY W MPH HEOBXOANUMO-
CTH YBE/IMHUTb pe3nucTopoM RS Hanpske-
H1e 10 TpebyeMoi BenumHbl. [pn oteyT-
CTBMW BO/IBTMETPA A5 Cy4ast UCMO/b30-
BaHus [13Y TonbKO Ans 3apsiAKK aKKymy-
nATOpa W Mycka [BMratens B X0NogHoe
BPEMS roa MOXHO BOCTO/Ib30BATbCS pe-
komenaauusamu ctatbu [3], roe onucana
CBETOAMOLHAA MHAMKALMS HAMPSHKEHHUS!
MOCTOSAHHOO TOKa.

Jlumepamypa

1. Kanawnuk B. LughpoBoli peaynsmop
mowrHocmu / /Paduo.-1991.- Nel.-C.
60-61.

2. 3envdun E. LjugppoBere uHmezpans-
Hble mukpocxembl B uHghopMayuoH-
HoO-U3MepumensHol annapamype.-Jl.:
Snepezoamomusdam, 1986.

3. CBemoBuie uHdukamops! Hanpsxce-
Hus / /Paduo.-1984.-Ne12.-C.25-26
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YerpoiicTBo 3apana-paspana aKKyMynaTopos

MuTanne GbiToBOH paguoannapartypbl OT
aKKyMy/ISTOPOB B3aMeH ra/ibBaHUHECKHUX d/1e-
MEHTOB [IO/KHO YAELWEBUTb ee 3KChnyaTa-
umio B coTHM pa3. OfHako HacTo 3to He fo-
cTuraetcs. AKKyMynsTopbl BbiCTpo TepsioT
€MKOCTb, rapaHTMPOBaHHOE 3aBOAOM-H3roTo-
BUTE/NIEM KOJIMHECTBO LMK/IOB 3apAA-paspss He
BblaepxuBaetca. lonbitaemcs pasobparbes.
PaccMoTpuM repMeTHHHble KagMHUeBO-HUKe-
neBble akkymynsitopbl emkoctbio ot 0,06 go
0,55 Aey u 6onee.

OBbIHHO HaNPSHKEHUS OAHOTO aKKYMY/ISTO-
pa HE[OCTaTOHHO /151 MUTaHKUs! pagHoannapa-
TYpbl, IPUXOJMUTCA KOMN/IEKTOBATb Batapeio 3
2-10 akkymynstopos. Otcioga 1 npoucxoast
sce Geppbl.

EMKOCTb akkyMynsTOpa - riaBHbIH M Npak-
THHECKM €MHCTBEHHBIM €ro napamerTp, onpe-
penstowmin pabotocnocobHocTb. Bee akkymy-
NSTOpbI, COCTaBAsiowue barapeto, FOMKHI
UMeTb OAMHAKOBYIO EMKOCTb M OAHHAKOBYIO
cTeneHb 3apshkeHHocTH. Bropoe Tpebosanme
Gonee UM MeHee BbINOJHSETCS, & BOT NEPBOE
4acto Hapywaetcs. HomuHanbHylo eMKocTb,
yKa3aHHYIO Ha KOpryce akKyMynsTopa, MetoT
CBEXXEN3rOTOB/IEHHbIE aKKyMyasTopbl (1 To ¢
onpefeneHHbIM fonyckom). Mpu rpaMoTHOM
XPaHeHUU 3Ta EMKOCTb COXPAHAETCS AOCTATON-
HO [0Ar0. [PaMOTHO - 3TO 3HAYUT XPaHHTb B
ONPEReNeHHbIX KIUMATUHECKUX YCNOBMSIX W
NepHOANHECKH MX noaaapsikarb, Bee ato seck-
Ma X/IONOTHO M NPAKTUHECKH HUKOrAA He Bbl-
nontsiercs. B pesynbrate akkymynsTopoi Te-
PSIOT €MKOCTb, W PEAsbHO OHa CTAHOBMTCS
MeHbLUE HOMWHaIbHOH, NPaBaa, HEHaMHOTO.

3Ha4uTeNbHO rybuTeNbHee - HerpamoTHas
JKCAyaTaums akkymynstopos. B auteparype
[1, 2] yka3biBaeTcs Ha HegonycTUMOCTb Fnybo-
KOro pa3psifa akKyMynaTopos (go Hanpsxe-
Hus Huke 1 B), nockonbky npu 3TOM OHM
6e3B03BPATHO TEPSIOT CBOKO eMKOCTb. pak-
THHECKM HANPSHKEHUE Pa3psfa akKYMYISTOPOB
HMKOrAa He KOHTPOAMPYIOT (YCTPOWCTBA, KOH-
TPO/MpYIOLLME HANPSKEHWE pa3psida, asTop
BCTpeHas TO/bKO B PAAMOIOOHTENBCKUX Pa3-
pabotkax). [leno B ToM, HTO @e U KOHTPO/b
He cnacaet nosoxeHus. Ytobbl B 3T0M paso-
Bparbcs, PacCMOTPHUM MPOLECC COKPALLEHHS
"KU3HK" aKKYMy/NSTopa Ha npumepe.

Jnextpuk Ne 3/2000
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E.C. Kongcuk, r. Mocksa

Mpeanonoxum, Gatapes cocTaBneHa W3
CEMM aKKYMy/ISITOPOB, CPEAH KOTOPbIX OfHH
MMEeT peasibHyl0 EMKOCTb, MEHbLUYIO, HeM
ocTanbHble. [pu paspsage 3ToT akKymynsTop
AOCTUTHET Hanpsixxenus 1 B paHblue, Hem oc-
TanbHble. [laxke ecnu HampskeHue paspsga
KOHTPOSMPYIOT, 3TOT (haKT He Byaet 3ameseH,
v paspag 6yaet npogomkeH. "Cnabbiii” akky-
MYJISITOp OKaxkeTcst B rnybokoM paspsige
ewe Gosblue YMEHBLIMT CBOK eMKOCTb. [pu
NOCAEAYIOWMX LMKNax rnybuHa paspsaa yse-
NM4MBaeTCA Be BOMblue, B KOHLE KOHLOB OH
paspsaanTCa [o Hyns. Ecan Hanpskenue Kak-
[Or0 M3 OCTaNlbHbIX aKKymynatopos 6onee
1,16 B, T0 onaTb 3T0T haKT He Byaet 3ameqeH
(1,16x6=7), n pa3spsp 6ymeT npogomKaThcs.
"Cnabbii” akKyMyNsTOp Ha4HET 3apsKATbCA
B NPOTMBOMNOJIOXKHOW NONSPHOCTH OCTasIbHbIM
aKKyMyNaTOpaMm - IPOM30HAET NepenositocoB-
ka "cnabaka”. Kak rosopurcs: "[anbiie ug-
v Hekyaal” HanpskeHne Ha Batapee okaxeT-
cs pasHbiM 7 B, W paspsan npekpaiwaetcs, B
TO BPEMS KaK HanpsXeHWe KaXhoro u3 Lue-
CTW akKyMynsaTopo pasHo 1,16 B, T.e. oHu pas-
pshKeHbl HyTb BO/bLUE, H4EM HANONOBHHY. 3a-
BMCUMOCTb HaMpsXKEHWs Ha akKyMynaTope ot
BPEMEHM Pa3psifa HOMUHASIbHBIM Pa3PSLHBIM
TOKOM roka3saHa Ha puc.l. Eciv 6atapes - Mo-
Hobnok, Hanpumep 7[1-0,125, To MoxHO nogy-
MaTb, 4TO Hatapes notepsna noHTH NoJOBH-
Hy CBOEH HOMMHANbHOM EMKOCTH U €8 MOX-
HO BbIGPOCHTb. A Benb B Hel LWeCTb BNOJHE
ucnpasHbix akkymynstopos! U ogun "6Ges-
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BUHHO 3arybnenHbiit” rnyBokuMK paspspa-
MM, KOTOpbI Mor Bbl pabotatb U pabotarb,
ecnu Bbl He fonyckaTb ryboKoro ero pasps-
na. M 310 npu KOHTpONe HanpsKeHWs pasps-
nal A 6e3 KOHTPONS MONOXKEHHE ElLEe XYXKeE.

YcTpolicTBo 3apsga-paspaaa

HeobxoaumocTb onpepeneqns peanbHok
€MKOCTH aKKyMynaTopa HecoMHeHHa. Ho 310
TpebyeT MHOrO BpeMeHH 1 x10noT. HyxHo no-
CTOAHHO CNefuTb 3a NpoLeccamu 3apsfa-
pa3psga, 3a BPEMEHEM W T.4. YCTPOWCTBO
sapsaga-paspaga (Y3P) usbaenser ot Bcex
3THX XJIONOT.

MpaKTUHeCKM BpeMs, 3aTpaqMBaeMoe Ha
onpefieneH1e peasbHoM eMKOCTH akKyMyns-
TOpa, COKpaLlaeTcs BO MHOrO pas. Bkouns
3apsag (paspsp) 6atapeu, Y3P MoxHO ocTa-
BUTb BE3HAI30PHbIM, 3aHSBLUIKCb APYrHMH fie-
namu. Otkniodenve 3apsana (paspspa) npo-
M30M[eT aBTOMATMHECKH, N0 JOCTHXKEHUH Ba-
Tapeek 3ajaHHOr0 KOHEHHOTO HanpsXKeHus.
OaHOBpEMEHHO (DHUKCHPYETCA ANMTENbHOCTb
3apaga (paspsna). Octaetcs TonbKo B Ya06-
Hoe N8 cebs Bpema 3adhMKCUPOBATL Pe3y/b-
TaTbl U3MEPEHUH,

MepeoHadansHo Y3P 6bino 3agymaHo Kak
4MCTO 3apAAHOE YCTPOMCTBO. Pexxum pasps-
[a BBEJIEH KaK [JONOJHMTENIbHas CepBUCHas
hyHKLMS, NOCKONbKY AOCTUranoch 310 npo-
CTOW KOMMYTauWelh WMEIoWMXCs B COCTaBe
Y3P 6nokos. Ho npaktuka nokasana, 4To
rnasHoe JOCTOMHCTBO Y3P - BO3MOXHOCTb
ONPEAENATb PeanbHyl0 EMKOCTb aKKyMyAATO-
POB, K TOMy e 6e3 6o/bluMx 3aTpar Bpeme-

HW. Kpome Toro, ¢ nomowsio Y3P nerko Bbi-
ABUTb TaKME HEMCNPABHOCTH BaTapeu Kak yse-
JIHYEHWE COMPOTHB/IEHMS COBLAMHEHHI KaK Me-
KaKKyMY/NATOPHBIX, TaK M BHYTPUAKKyMY/ISTOp-
Hbix. B nocnegHem cny4ae Takue akkymyns-
TOpbl npuxoguTca Bbibpacbieath, Y3P nos-
BONSET 3apsxaTb (paspsxarb) batapeto, co-
JepXalylo 0T OAHOrO [0 [ecsTH
akkymynatopos emkoctbto ot 0,06 go 1 Aey,
a TaKXKe OnpefensiTb peasbHylo eMKOCTb aK-
KYMYJSTOPOB € TOHHOCTbIO He Xye 5%. Mu-
Taetcs Y3P ot cetn 220 B.

MpuHumn pabotbl Y3P

Y3P coctout U3 otaenbHbix 610K0B, BCe
OHM yH4acTByloT Kak B 3apsje (puc.2), Tak
B paspsze (puc.3), meHsercs Tonbko M B3a-
WMHOE COefiHeHHe.

1. Lenoyka oauHakoBbix pesuctopoB Ri-
R10, nuTaeMbix cTabunMavpoBaHHbIM HanpsKe-
H1eM. Ha kaxxpom peanctope nagaer "KBaHT”
HarNps)KEHKs, COOTBETCTBYS OHOMY aKKyMy-
nstopy. Nepekntoqarenem SA1 MoxHo ycTa-
HOBMTb YUC/IO "KBAHTOB”, paBHOE KOMMHECT-
BY aKKyMyNATOPOB B 3apsiaeMoli (pa3psika-
emol) Batapee.

2. Macwrabupytowmit aenutenb Hanpsixe-
H1s Batapen Rmac, R15. Mpu 3apsae conpo-
TUB/IeHWe pe3ncTopa Rmac TakoBo, 410 KOM-
napatop cpabaTbiBaeT NP1 HaNPSXKEHUH HyTb
Gonbue 1,35 B B pacHere Ha oguH akkymyns-
Top. [Npu paspsge conpoTueneHre Rmac Ta-
KOBO, 4TO KOMNapatop cpabaTbiBaeT npu Ha-
npsxennu 1 B.

3. Komnaparop, cpaBH1BalOLWi Hanpsike-

OcTaHoB | Cuetumk
BPEMEHM
R P +18B
1.
R2 DA1 140V[8 TokocTabunu-
3UpyoWwmi
Yennutens BBYXMOMOCHUK
: nocTosHHoro {—  Pene
' TOKa J_ @
R9 .
w Barapes
R10 SA1 R15 aKKyMynSTopoB
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R2 DA1 140V[8 F T TokocTabunu-
3UpyoWwmi
YeunuTens LBYXNONKOCHHK
: MOCTOSHHOMO
' TOKa @
RO — -
w Barapes
R10 SA1 R15 aKKYMyNSTOpOB

HWe Batapen C OMOPHbIM, MNOCTYNAKOWMM C
nepektodatens SA1. Mpu ux paBeHcTBe KOM-
napatop cpabaTbiBaeT W BblAAeT CHrHa, Ko-
TOPbIM NOCAE YCUAEHHS NOCTYNaeT Ha pene 1
OTKNIOHaeT Lenb 3apaaa (paspsga).

4. CHeTHMK BpeMEeHH, (OMKCHUPYIOLLMH 4/U-
TeNbHOCTb 3apsda (paspaga).

5. ToKoCTaBUAM3HPYIOLLMI IBYXNOMIOCHHK,
obecneqmBatoLni HEU3MEHHOCTb 3apPAAHOIO
(paspsanHoro) Toka. besycnosHo, umeetcs
610K nuTaHKa (Ha cxeMe OH He nokasaH).

lMpuHuMn1anbHas cxema Y3P

Cpa3sy oroBoptocb, He BCE CXeMHble pelue-
HWS ONTUMAaSIbHbl, MOCKOMbKY ONpeaensauch
npexae BCero Hau4ueM 3neMeHTHoM Gasbl.
Cxema cobpaHa Ha OTAe/bHbIX NeHaTHbIX nna-
Tax. B naHHOM cny4ae 370 onpaspaHo: Npw Ha-
NM4MM BOMBLLIOrO KONMHECTBA 3/IEMEHTOB, pas-
MelLLLaeMblX BHE NaT, AECATOK JMULIHUX MeX-
NNaTHbIX COeAuHeHnn "norofpl” He caenarort,
Tem Gonee 4TO O MaccoBOM 3aBOACKOM Npo-
u3BoacTBe pedb He ugeT. K Tomy e pasme-
eH1e BOKOB Ha OTAENbHLIX Mnatax opra-
HWHYHO COMETaeTCs ¢ HeOBXOAMMON UX KOMMY-
Tauuen.

PaccMOTpUM npUHLMNMANbHYIO CXeMy no
KaXk[oW nnare OTAeNbHO.

[nara komMnaparopa

B kadectse Komnapatopa npUMeHeH one-
paunoHHbii yeunntens 140Y18A (puc.d). Pe-
3uctopbl R13, R14 cosmectHo ¢ grogamu VD2,
VD3 sawmwaiot Bxofbl KOMNaparopa ot ne-
peHanpsKeHWi, a COBMECTHO C KOHAEHCaTO-
pom C1 - ot uMnynbcHbix nomex. Komnapatop

Inextpux Ne 3/2000
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04eHb HYBCTBUTE/IEH K NOMEXaM, NPOHHKAI0-
LUMM B OCHOBHOM W3 CETH, OCOBEHHO OH HyB-
CTBUTENEH B KOHLE 3apafa (pa3papa), koraa
B TEHEHHE [/UTE/IbHOrO BPEMEHU PasHOCTb Ha-
NPSYKEHWH Ha €ro BXoJax O4eHb Mana W Co-
CTaBNSET JECATKM U AaXKe efWHWLbI MUIUIH-
BOJIBT.

Peaucrtopbi R16, R17 obpasyiot Rmac B pe-
XuMme paspaga (sbioabl naartbl 7, 10 npu atom
3aKopoHeHbl). MpnMeHeHe [ByX Pe3nCTOPOB
no3sonset nogobparb CONPOTUBNEHHUE Pe3u-
cropa Rmac ¢ to4HocTbio 1%, ucnonbays pe-
auctopbl ¢ 10%-HbiM gonyckoM. Pesuctopsl
R29, R11 gononusiior RMac 5o Hy>KHOW Besu-
4uHbI Npu 3apsge. Pesnctop R11 noactpoes-
Hbl{, BbiBeAEH “Nog Wany” Ha nepegHioo na-
Hesib. [1en1o B TOM, HTO peasibHbie eMKOCTH aK-
KyMynsTopoB GaTapeu Beera HECKONbKO OT-
NMHAIOTCS APYr OT Apyra, U HanpsxeHue 1,35
B (Haubonbluee HanpseHue, KOTOpOe BO3-
MOMHO Ha 3aps)KEHHOM aKKyMmy/isTope) obpa-
3yeTCs Ha HUX B pasHoe Bpems. [MosHOCTbio
3apsHKEHHbIE aKKyMY/IATOPbI NEPECTaoT BOC-
NPUHAMATD 3apPSA, U B HUX HA4YMHAETCS NoNs-
pH3aLma BbIBOLOB, B PE3y/ibTaTe HanpsKeHue
Ha aKKyMy/ISITOpe MOBbILIAETCS Ha HECKOJbKO
COTbIX Jonew BonbTa. [lonspusauus BbIBOJOB
He BpeauT akkymynsTopy [2], 3ato nossons-
€T BbIPOBHSATb CTENEHb 3aPSHXKEHHOCTH aKKyMy-
NSITOPOB, HE3HAHUTE/IBHO PAa3/IMHAIOLLMXCS MO
peasnbHOW eMKocTH. Hanpskenne nonsipusa-
UMM He HOPMMPYIOT, MO3TOMY HanpsiKeHue,
Mpu KOTOPOM C/IeAYeT OTK/IoHaTh Lenb 3apsi-
44, NPUXOAUTCS ONPESENSATb OMbITHBIM NyTEM
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Takue akKyMynaTopbl MOXKHO

3B
MCNOJ/Ib30BaTh B Ka4ecTee o6pasuosb|x ANEMeH-

lMpumesanue. Mpouecc fenonspusaumy Bol-  TOB, C NOMOLLbIO KOTOPbIX BO BCEM MUpe Ka-
BoaoB anmtcs 3-4 4. Mo ucTedeHnm atoro cpo-  AMBpYIOT BoAbTMETpPbI. Bbl ToXe MoxeTe npo-

’

B npepenax 1,36-1,4 B & pacHeTe Ha .ogMH ak- Ka (C MOMEHTa OKOHYaHWs 3apsfa) Hanpske-
paBHbiM 1

KyMynaTop. Pe3I4CTOp R29 nossonser pacta- HUEe Ha KaKAOM aKKyMynAtope OKa3blBaetcsa

HYTb 3TW Npefesibl Ha BECb AHana3oH peryau-

poBkM1 conpoTtusnenus R11.
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BEPHTb CBOM TecTep, 4ToObI 3HaTb, HACKO/IbKO
oH "Bpet”. TonbKo He OTTArMBaMTe 3Ty NpoLe-
Bypy, npogenaite ee B TedeHue 3-4 4 no
OKOHYaHWM MPOLECCa AEnoApU3aLmM.

MonoxuTenbHbIM NOTEHLUMAN Ha BbIXOAE
KOMMapatopa B ero MCXOAHOM MOJOXKEHUH
npu cpabatbiBaHuK KOMNapaTopa NoHWKaeT-
ca fo -7 B. MNMockonbky nocnepytowme kacka-
abl pabortaiot 8 npeaenax 0-18 B, uenoskoit
R19, VD7 orpaHn41BaeTCs BbIXOGHOM CHrHan
Komnaparopa Ha ypoeHe "3emnn”. Kpome 1o-
ro, peauctop R19 3awwmiaer Boixos Komnapa-
TOpa OT neperpy3ku. Bnpo4em, 3ty uenouky
MOXHO HE CTaBWTb, HECKO/IbKO YBE/IMHMB CO-
npotuBneHus pesuctopos R18, R25. Ho yto
CAenaHo, TO CAEeNaHo, NepeaesbiBarb He CTas.
Tpanauctop VT1 ycunusaeT curdan no mMowy-
HOCTH 18 3aXuraHus ceetoguona HL1, koto-
pbili NOAK/IO4EH K BbiBogy 8 nnatbl (Ha puc.4
He nokasaH). OH MHAWLMPYET COCTOSIHUE KOM-
naparopa. TpaHauctop VT2 - ycunutens no-
CTOSIHHOrO TOKA, YCH/IMBAET CUrHa/I Mo MOLL-
HOCTW Ans cpabaTbiBaHus pene.

Pene tvna PC-20, aeyxo6MoTo4HOE, No-
JNISPU30BaHHOE, UMEET f1BA YCTOHHMBBLIX COCTO-
aHus. Tpu BKNIOHEHWM pefie YCTaHaB/MBaET-
Csi B MOJIOXKEHHe, NPU KOTOPOM KOHTaKThl 1, 4
noaK/oHaloT K batapee Lenb 3apsaga (pasps-
ga). Mpu cpabatbiBaHuW KoMnapatopa TOK
TpaHauctopa VT2, npotekawowmi no o6mMoT-
Ke | pene, nepeBoguT €ro B Apyroe yCToMuH-
BOE COCTOsHWE, W Lienb 3apsaa (paspaaa) or-
kniodaetcs. ObMoTKa | pene nogkntoHeHa K
TpaH3uCTOpY Hepes KOHTaKTbl pene 5, 9, T.e.
OHa cpa3y e obecTouuBaeTcs. 70 No3BONSA-
€T UCNo/b30BaTh pene ¢ paboyuM Hanpske-
HWEM, 3HA4YMTE/NIbHO MEHbLUIMM, HEM MOXET
BblAath TpaHauctop (mo 16 B). Boswukato-
Las Np1 3TOM MHOrOKpaTHas neperpyska ob-
MOTKM MO TOKY OKa3blBA€TCS KPaTKOBPEMEH-
HOW, T.e. jonycTumoMn. [leno B ToM, 4TO Auc-
TaHLMOHHbIE MasorabapHTHble NepekoHare-
nm (tak HasbisaloT nogobHbie pene) mMano
pacnpocTpaHeHbl, AeUUUTHBI W He Bcerga
MOXHO [OCTaTb pene Ha HyxHoe pabo-ee
HanpspkeHue. [pasaa, 3aBoA-M3roToBMTEND
3anpeluaeT BKIOHaTb 0BMOTKM pene Hepes
pa3MbIKalOLIMECS KOHTAKTbI: 3TO MOMET Bbl-
3BaTb "3aBWCaHue” SIKOPS pesie B MpOMEXy-
TO4HOM nosnoxeHun. O6olTH 3ToT 3anper
nossosnsiet kongercarop C4, Tok 3apsga ko-
TOPOro nocne pa3spbiea KoHTakToB 5, 9 npo-
TekaeT no obmoTke, foseplas nepebpocky
AKops.

Jnextpuk Ne 3/2000
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[vop VD9 3HauuTENbHO yMEHbLIAeT OTpu-
LiaTeNbHbIH BCMIECK HAMPSXKEHUS Ha KOMIEK-
TOpe TPaH3WUCTOPa, 3aluMiLas ero ot npobos.
lp1meHeHWe ManopacnpocTpaHeHHoro pesne
obbsacHaeTca cneaylowmnm. Mpn OTKK0HEHNH
Lenv 3apsga Hanpsbkenue Gatapen CHUKaeT-
Csl, @ NP OTK/IOHEHUM Lienu paspsaaa Nosbi-
waertcsl. B o6oux cny4asx komnaparop Bo3-
BpALLAETCS B UCXOAHOe cocTosiHue. Mpu uc-
MONb30BaHWK 0BbIHHOMO pene BO3HMKAET as-
TokonebarenbHbiid npouecc. OTkio4erue Ga-
Tapeu, a He Lenu 3apaaa (paspaga) nonoxe-
HUS He criacaeT W 4obaBnseT HoBble TPYAHOCTH
B npouecc nycka. MoxHo 6bino 6b pelwnTs
npobsemy, BBefs B CXEMy KOMNApaTopa ruc-
TEPEauc Mo ypoBHsiM cpabarbisanust. [s ato-
ro JOCTaTO4HO BK/IOYMTb PE3UCTOP MEXAY
BbIXOZOM KoMnapatopa (BbiBog 7 MUKpocxe-
Mbl) 1 BbiBOAOM 6 nnatbl (conpoTuBneHHe
3TOr0 PesncTopa AOJIKHO NPEBbILLaTh CONpo-
TMBNeHWe peauctopa R15 B 8-10 pas). Ho
Komnapatop paboTaeT npu WMPOKOM Auana-
30He BxofHbIx Hanpskenwii (1...9 B). Llenb o6-
paTHOW CBA3M TOXE MPHLWOCh Bbl KOMMYTH-
poBaTb, BK/OYas CBOW PE3NUCTOP ANS KaXKAO-
ro nonoxewus nepekntoyarens SA1. 3ro yc-
NoXHseT cxemy. Bnpovewm, pene PMNC-20 mox-
HO 3aMeHWTb ABYMS OBbI4HBIMK, O HeM peb
NOMAET HUXe.

Co crabunutpora VD8 chumaetcs curHan
3anperta c4eta BpeMEHH NP1 OTK/MIIOHEHHOM Lie-
nu 3apsna (paspsga). Moka oHa nogk/oHe-
Ha, a TpaHaucTop VT2 3aKpbiT, HanpskeHue
Ha ero KosiekTope 6/M3KO K HyJIIO, NOCKO/Ib-
Ky OH 3a3eM/ieH Hepe3 HU3KOOMHYI0 0BMOT-
Ky pene. Mpu OTKPbITUM TpaH3WUCTOpa W OT-
K/IO4EHHH 0BMOTKHM pene Hepe3 CTabuMTPOH
npoTeKaeT TOK TPaH3UCTOPa, M Ha CHETHUK
BPEMEHW NOCTYNAEeT NOMOXMTENbHBIH CUrHAN
3anperta. Pesuctop R26 rapaHtupyet Bbigaqy
3TOrO CMrHana npu OTK/KOHEHHOW obMOTKe
penie W 3anepToM TpaHaucTope. B oTcytcTeue
pe3ncTopa NoTeHuMan KosiekTopa onpese-
nsncs Gbl TOKAMM YTEHKM 3aKPbITOrO TPaH3u-
cTOpa, CTabUAMTPOHa, NevaTHOM niatbl U Bbin
Obl He npeackasyem.

Tpanauctopsbl VT3-VT6 ¢ conyTcTBytowmumm
aneMeHTaMK 06pPa3yIoT UCTOHHUK OTPHLATEb-
HOro HanpsixeHus -8 B ans nutaHus Mukpo-
cxembl. CTabunusauus 3Toro HanpspKeHus
ocywecTensiercs Lenodkon R28, VDA4.
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INEKTIPOABTOMATKA

Bigomo [1], wo exoHoMis enektpusHoi
eHeprii B NoByTi 3a/MLIAETCA 3aBX M
aKTyaNbHMM 3aBJaHHAM, 0cobaMBO nig
yac eHepreTu4Hoi Kpuau. OguH 3 wnsxis
MOro yCrilHOrO BUKOHAHHS NOB’A3aHUH 3
PO3POBKOIO Ta BNPOBAMKEHHAM MPUCT-
poie, fAKi 3abe3neqyloTb paLiOHaNbHY i
€KOHOMi4Hy poboTy nobyToBWX NpHAags.
3oKpeMa, Anst eneKTpoHarpiBaibHUX NpH-
nagis. TakUMK NPUCTPOSMU € MeXaHiHHi Ta
eNeKTPOHHI perynsTopu notyxHocti (PM).
MexaHiuni P maiotb 6arato cyttesux
Heponiikis B poboTi, TOMy pagioamatopu
yacTille BUKOPHUCTOBYIOTb eNeKTpoHHi P
[2, 3]. Hetvnosum ix npeacTaBHMKOM aB-
Top sBaxae PI1 peneitHoro Tuny (puc.1).

Bin nogi6Ho o bimeTtanesoro TepMo-
perynsTopa 3abeaneqye NOBTOPHO-KOPOT-
KO4acHWi (penelinui) pexum pobotw
HarpisasibHOro enemeHTa. MoTyXHicTb pe-
ry/IOI0TLCA® 3MIHOIO TPUBANIOCTI Nay3 Mix
HeproBMMW BBIMKHEHHSMH, NpU LbOMY
TPUBANICTb LMKAIY PEryloBaHHs 3anu-
waetbes cranolo. Pl possonse nnasHo
perynioBaTi MOTYXHICTb eNeKTpo-
HarpiBa/lbHWX NpUIaLiB 3 BEIMKOIO TeNo-
BOIO iHepLi€lo: NNUTKK, padiaTopu, BOAO-
Harpisadi, nedi, ayxoeku, npacku [4], B
AKUX BiAMOBMB abo BIfCYTHIN BAACHMI
mexaHiqnui PI. Pobora panoro P xa-
PaKTEPHU3YETLCA BUCOKOIO HALIMHICTIO Ta
HW3bKWM piBHEM pafio3asaf, AKWUX Npu
NeBHOMY MOro YAOCKOHaNeHHi B3arai
MoXHa no3bytuca. BigminHoo ocob-
nueicTio Pl € TakoX Te, WO B HbOMY pe-
anisoBaHa NoBHa ra/ibBaHi4Ha po3s’a3ka
BY3/1a KepyBaHHs 3 Mepexeto. Lle rapah-
TyE NiABULLEHY eNeKTpobe3neKy npu ex-
cnnyarauii PI1.

PI1 peneliHoro Tuny cknafaeTbes 3 re-
HepaTopa KepyloHux imnysbeis (MKI), ko-
myTatopa HasaHTaxeHHs (KH) Ta 6noka
xuenenns (BXK), sikuit 3abesnedye ix po-
oty. MKl 3ibpaHuit Ha iHTerpanbHoMy
taimepi DD1 KP1006 BHI [5, 6]. Biu

*Tyt i gani B TeKCTi MaeTbcs Ha yBasi pe-
ry/IlOBaHHS KiNbKOCTi TENAOTH, LLO BUAINAETLCS
B HaBaHTaXeHHi (npum. asT)

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

EneKkTpOoHHMiA
perynarTop
NOTYXHOCTI
penelHoro
THny

.51, IsaHyeckyn, YepHiBeubka o6n.

OcHoBHi TexHi4Hi xapakTepucThku Pl
Hanpyra xuBns4oi Mepexi 3MiHHOrO

CTPYMY, B 220£10%
MakcnManbHa noTyXKHiCTb
HaBaHTAKEHHS, KBT .ocvvvevririereiirinnens 2,2
Mexi perynoBaHHs NOTYXXHOCTI B
HABAHTAKEHHT, %0 cvveverererererenenenenes 10-98

TpuBanicTb LMKAY pery/ioBaHHs, C...25

BBIMKHEHWUM 33 CXEMOIO aBTOKOJIMBHOTO
My/bTUBIGpaTopa, Wo BUpobsE iMnyb-
cv 3 nepiofioM nosTopeHHs Bing 25 c. Ix
TpUBaNICTb MOXKHA 3MiHIOBATH PE3UCTOPOM
R3 (opienTosHo B Mexax Big 2,5 ¢ Ao 24,8
¢), 41m 3abe3neHyeTbcs peryioBaHHs no-
TYXKHOCTi B HaBaHTaxeHHi. CTabinbHiCTb i
TOYHICTb YacTOTH reHepaLii 3aNexwuTb B
OCHOBHOMY Bifj CTabinbHOCTI napameTpis
i To4HOCTI jOBMpaHHA HOMIHaNIB pesuc-
Topis R1, R3, R4, a ocobnmeo koHaeHca-
Topa Cl.

Yac 1oro 3apsgaHHs i po3psmKaHHs
BW3HA4aE TPWBANICTb iMMY/bCiB Mysb-
TWBIOpaTOpa Ta naya Mix HUMH. Peanctop
R4 0BMeXyE HUKHIO rPaHULLIO Pery/boBa-
Hoi noTyxHocTi, a giogu VD2 1a VD1 ycy-
BAlOTb B3AEMHWM BN/IMB 3apARHO-PO3PAL-
HUX NaHLOXKIB KoHpeHcaTopa Cl. 3 Bu-
xogy Kl curHan notpannse go KH, ge BiH
niacuoeTbes (MO CTPYMy) TPaH3UCTOPOM

AnekTpuk Ne 3/2000
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VT1. KpiM HbOro TaMm Lue 3HAXOAATbCA
AuHicTopHi onTpoHu VU1, VU2,
ceitnogiog HL2, wo Bkasye B sikomy 3
aBox cTaHis nepebysac KH i asTomaruy-
Hui Bumukad QF 1, skui 3axuwwae noro
Bif, CTPYMIB NepeBaHTaXXEHHA Ta KOpOT-
KOTo 3aMMKaHHs.

BX cknagaetbcs 3 NOHWXKyBanbHOMO
TpaHcchopmatopa TV1, pioais Bunpsamas-
4a VD3-VD6, ¢inbTpyiounx KoHAeHca-
Topis C3, C5, a Takox ctabinizatopa Ha-
npyrv +12 B Ha iHTerpanbHii Mikpocxemi
DA1.

Ceitnogion HLI ogHo4acHo BMKOHYeE
¢hyHKUT iHAMKATOpPa BHXIZHOI Hanpyrw
BX Ta BeiMKkHeHHs PI1 B Mepexy.

[Mpautoe npucTpiit Takum 4nuHOM. Hexalt
NOB3YHOK 3MiHHOTO peancTopa R3 3Haxo-
AMTBCA B KpalHboMy npasoMy (3a cxe-
MOIO) MOMOXEHHI, WO BignoBifae
MiHiMaJIbHIA PEerynboBaHii NOTYXHOCTI.
Mpu BBiMKHeHHI PIT B Mepexy, Hanpyra 3
BXX Hagxooutb o cxem Kl ta KH.B uen
yac kongeHcatop C1 noeHicTio pospsmpke-
HUH, i Ha BUXxOAi Mikpocxemn DD1 (uBig
3) 3‘ABNAETHCA NO3WTHBHA HaNpyra BUCO-
KOro piBHf, fika BifIKPUBAE TPaH3UCTOP
VT1. BiH, B cBOl 4epry, BMMKaE

Inextpux Ne 3/2000

cBiTI0gjoau auHicTopHux onTpoHis VU1 Ta
VU2, npo wo onosilae CBiTiHHs
ceitnogioga HL2. ®otogunictopu on-
TPOHIB BiKpUBAIOTLCS | MiA‘€AHYIOTb Ha-
BaHTKeHHs 0o Mepexi. OgHodacHo 3
unM Hepes pesuctop R4, giog VD2 3aps-
xaeTbcs koHgeHcarop Cl. Ko Hanpy-
ra Ha Hbomy gocarde 2/3 Ux (8 B),
CMpaLIoe BHYTPILLHIA KOMNApaTop BUCOKO-
ro pisHs, mikpocxemu DD1 i Ha i1 BUxogi
Hanpyra MUTTEBO 3MEHLUMTLCS Makke 10
Hyns. TpaHauctop VT1 3akpueTbes, Wwo
CMPUHUHWTD BUMKHEHHS IMHICTOPHUX Of-
Tponia VU1, VU2, a omke i 3HecTpymneH-
HS HaBaHTaxkeHHs. B uel MomeHT uepes
gioa VD1, peanctopu R1, R3 Ta mikpocxe-
my DD1 (susoau 7, 1), kongeHcatop C1
no4He pospsagxaruca. Kosu Hanpyra Ha
HboMy cTaHe pisHoto 1/3 Ux (4 B), sinby-
[LETbCS NepeMUKaHHS BHYTPILIHbOrO KOM-
napatopa HW3bKOTO PIiBHAA MIKPOCXEMH
DD!1. Ha ii BUxogi 3HOBY 3’BUTbCA Hanpy-
ra BMCOKOTO PiBHS, i ONWCaHWi paHille
npouec Oyse nosToptoBaThcs. AKILO
3MilyBaTh noB3yHok peanctopa R3 "TMo-
TyHICTL” BNiBO (32 CXEMOID), TO Hac 3a-
pamkaHHs KoHaeHcatopa C1 36inbluysa-
TUMETbCS, @ Hac MOro PO3PSIYKaHHS 3MeH-
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wyeatumeTbes. B pesynbrari uboro KH
TpUBanille 3HAXOLWUTUMETHCS Y BiAKPH-
TOMY CTaHi, @ OT)Xe 3pOcTaTUMe KifbKiCTb
TENNoTH, WO BUAINAETLCA HarpiBaibHAM
€/1EMEHTOM HaBaHTKEHHS.

TaKkoX C/lif, 3a3Ha4UTH Te, L0 OCKINbKK
nicns BBIMKHEHHS XXWMBNEHHA Hanpyra Ha
koHpencatopi C1 pisHa Hynio (a He 1/3
U), To TpuBasicTb nepLioro 3qopmMosa-
HOrO My/IbTUBIBPATOPOM IMNY/bCY AOBLIA
3a Tp1BanicTb HacTynHWx iMnynbscis. Og-
HaK Usi 0COB/MBICTb He BHOCHTb PO3Nagy
8 poborty PIl.

Dna surotosnenHs PI moxytb Gytw
BMKOPHCTaHI AeTani Takux TUNiB: NOCTiMHI
peauctopu R1, R2, R4-R6 - MJIT-0,25, R7
- MJIT-1, R8 - MJIT-0,5, amiHHM# peancTop
R3 - CN3-30a abo CIM-1A; koHgeHcaTopw
(3, C5 - K50-35 abo K50-16, C2, C4, C6
- K73-17, C1 - TaHTanoBuit abo okcupHo-
HaniBNpOBiAHAKOBKHA 3 MiHIMaNbHUMH
CTpyMoM npoco4yBaHHs Ta TKE - K52-2,
K52-9, K53-1 abo K53-4; ceitnogiogn HL1
- AN3076M, HL2 - AN307I'M signosia+Ho
4EPBOHOTO | 3€/IEHOTO KONbOPIB CBITIHHA;
mikpocxemu DA1 - KP 142EH8B
(KP1180EH12A) abo MA7812, DD1 -
KP1006 BUi a6o NE555. B sikocTi gioais
VD1, VD2, KpiM 3a3Ha4eHWX, MOXHa BH-
KOPHUCTaTH Hiofu 3 cepik Kﬂ,503, K510,
KA522, 0220, a piogu VD3-VD6 tuny
K[,208A MoXHa 3aMiHWTH Ha BiOAHY Ma-
puo KLI407A abo KLI405E. TpaHanctop
VT1 tuny KT961A MoXHa 3aMiHMTH Ha
Byab-skuii 3 cepin KT805, KT807, KT815,
KT817. 3amictb BKasaHWX Ha cxeMmi on-
TpoHis VU1, VU2 moxHa 3actocoByBsaTh
ontporu tvny TO 132-25-8-3 abo TO 2-
10-8-3. AsTomatnynuit Bummuka4 QF 1 Tn-
ny AE 1031-1 YXJ14, I0A 3 kombiHoBaHUM
posyeniioBayem. TpaHcchopmarop TV1
Tuny TC-10-1. KpiM Hboro MoHa BUKOpH-
cTath TaKi TpaHcdopmaropu: TMIM 224-
220-50, TC-10-3, TC-14-2 abo 6yab-akui
iHWWK (B TOMY YMCAi caMOPOBHHI) 3 Ha-
npyroto Ha BTOPWHHIK obmotyi 15...17 B
npu cTpyMi HasaHTaxkeHHs 0,2 A, Mnag-
kui 3anobixkunk FU1 tuny BMT6-1, a io-
ro Tpumay Tuny [Br14-2.

INEKTIPOABTOMATKA

E-mail: ra@sea.com.ua
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EnekTpoMoHTaX CHNOBOT HaCTMHU NpH-
CTPOIO NOTPIGHO BUKOHYBATH BaraToxmsb-
HMM MigHAM NPOBOAOM (HanpuKnagd, Ma-
pok HBM, HIK a6o MLLIB) 3 nnoueto no-

nepe4Horo nepepisy 1,5 mmZ, B sikocTi
BXIiHOrO WHYypa >uBneHHs Pl Bukopwuc-
TOBYETbCA apMOBaHMM LWHYP 3 He-
po3BipHoto WTencenbHolo Buakoo XP1
mapku MBC-BM (2x1,5 mm?) [7]. BuxigHuit
po3HiM XS1 - craHaapTHa nobyTosa poset-
ka (10 A, 250 B).

Kopnyc PI1 BurotosnsitoTh 3 MCTOBO-
Fo CKNOTEKCTONITY (reTuHakcy) abo BrKo-
PUCTOBYIOTb TOTOBMU  BifNOBIAHWX
po3mipis. Ha nepepgHiit naHeni kopnycy
PO3TaLLOBYIOTb ABTOMATUHHUH BUMMKAH
QF1, amiHHKMK peancTtop R3, ceitnogiogu
HL1, HL2, a Ha 3aaHi1 naHeni - po3eTky
XS1 1a Tpuma 3anobixnuka FUL. Axuwo
MOTYXKHICTb HaBaHTaXKEHHA NepeBHLLYE
200 Br, 7o ans 3abesne-eHHs HopManb-
Horo TennoBoro pexwumy ontpoHis VU1 Ta
VU2 ix BcTaHoB/IOIOTb Ha OKpeMi peb-
pHcTi papiatopu, a B kopnyci PIT npopo6-
JIAOTb BEHTUALIMHI oTBOpH. EdhekThBHa
NJoLLAa OXO/IOLKEHHS KOXKHOrO pafjiaro-
pa NpH MacKCMMasIbHIN NOTY)XHOCTI HaBaH-
TadKeHHs nosuHHa 6yTv 100 cm. Mikpocxe-
My DA1 Takox BCTaHOBNIOIOTH Ha

pagiatop naoLeto oxonomkeHHs 15 M2,

Beanomunkoso si6panuit P 3 Brukopu-
CTaHHAM CMPaBHWX [eTaseH Bigpasy npa-
uesnatHui. Juwwe y aesikux BUnaKax He-
obxigHo nigibpati HoMiHan pesucTopa
R6 (ocobnneo npw 3amiHi MOTYXKHILMMA
ontponis VU1 1a VU2) gna gocarHenHs ix
YiTKOro BifKpPHBaHHS.

Mepesipky pobotu Pl agiticHiooTs y
Takin nocnigosHocti. CnodaTtky Ao
BUXigHioro posHiMy XS1 nig‘egHytoTb nam-
ny po3axapeHHs notyxHictio 60...200 Br,
a notim PI1 BMu1KaioTb B Mepesxy. Ha npu-
JATHICTb HOro Ao eKcnnyatauii BKasye
3MiHa TPMBANOCTi CBITIHHA Namnu Ta nay-
31 MiX ii BBIMKHEHHSMH NpU 3MiHi Nono-
KEHHS NOB3yHKa 3MiHHOTO pe3ucTopa R3.
Ceitnogiog HL2 nosuHeH saropsitucs i
FacHyTH CMHXPOHHO 3 1aMMolo.
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Micns npoBefeHHs ckNaaNbHO-BUNPO-
GysasbH1x pobiT rpapyioloTh (y BigcoTkax)
LKAy perysboBaHOI NOTYXXHOCTI MPHUCT-
poto.

[Tpw BiBCYTHOCTI MOTYXKHUX AUHICTOPHHX
ontpoHie KH npuctpoto MoxHa 3ibpath,
BMKOPMCTOBYIOHHM cuMicTop (pHc.2), a Ko-
M noTpibHo, w6 P 308ciM He cTBOpIO-
BaB pajio3asaf nig Yac poboTH, TO pe-
anisytotb iHwy cxemy KH [8], abo sacto-
COBYIOTb B HOTO SIKOCTi ONTOENEKTPOHHE
pene Tuny 5M19.10TM-20-6-B2(B4) [9]. B
ycix Bunagkax Kl ta BXX npuctpoto 3a-
NMwatoTbes 6e3 aMiH.

Micns 3akiH4eHHs pobotu 3 Pl ioro
HeoOXiAHO BUMKHYTH i Bif'eaHaTH Bif Me-
pexi. Jna 36inblieHHs TepMiHy cnyx6u
KOHTaKTiB aBToMaTu4Horo sumukaqa QF1,
BUMKHEHHSI MPUCTPOIO AOLINBHO NPOBOAH-
TW B TOM NPOMIXOK Hacy, KoM Horo ene-
KTpoHHWI KH 3HaxomuTbes B 3aKpuUTOMY
CTaHi.

Mig 4ac cknagaHHs, HanarofxeHHs,
ekcnyiyatauii Ta pemoHty Pl notpibHo
HEYXMIbHO [OTPUMYBATUCh NPABUA | BU-
mor enexTpobesneku [2, ¢.293]

Inextpux Ne 3/2000

Jlimepamypa

1. Kopa6aeB B.[1. JxoHomus anekmpo-
snepeuu B boimy.-M.:3nepeoamomuzdam,
1987, 96 .

2. baparoBekuii AM., [po6Huya HA. Kuu-
2a OomawiHezo ymenvya.-K.: Texrika, 1987,
367 c.

3. EBceeB A.H. InexkmponHsie ycmpou-
cmBa 0ns doma.-M.:Paduo u cBass,
1994,144 c.

4, KBamkoBexui C.@., BosxoBa A.B., lep-
yyk f0.M. BoimoBeie HaepeBamensrbie
anekmponpuobpel.-M.:IHepeoamomuzdam,
1987, 112 c.

5. 3envdun E.A. UmnynscHele ycmpoticm-
Ba Ha mukpocxemax.-M.:Paduo u cBs3e,
1991, 160 c.

6.Mapmana 0.H. CxemomexHuka Ha uHme-
epanvvix maimepax / /Padioamamop.-
1998.-Ne8.-C.28-30; Ne9.-C.28, 29.

7. Jlup 3.B., llemxo U.B nexkmpobeimo-
Bole mawuHs! u npubopsl:CnpaB.-2-e u3o.-
K.:TexHika, 1990, 270 c.

8. JleBuroB M., LLlerdepoBuy A. Bbixodkoli
y3en CcumucmopHoz20 KOMMYmamo-
pa / /Paduo.-1989.-Ne7.-C.61.

9. TBepdomesnbHbie 0NMOINEKMPOHHbIE
pene cpedneti mowHocmu / /Padioama-
mop.-1998.-Ne 11-12.-C.31.

43

VHNLVINOLEVOdLMElE




44

OCBELLERNE

B pagnoniobutenbckoi nutepatype
MOCTOSIHHO NPUCYTCTBYET TEMa 3KOHO-
MWW 3N1EKTPUHECTBA W POAJIEHHSA CPO-
Ka cnyx06bl namn Hakanueawus. B
GonblIMHCTBE CTaTel npepnaraetcs
O4€eHb NPOCTOM Cnocob - BKOHEHWE
MoC/ieLOBaTE/IbHO C IaMMOK NOJYNpPo-
BOAHWKOBOrO auoda. [laHHas Tema He-
OJHOKPATHO MOSABAANACL B XKypHanax
"Paguno”, "Pagnoniobutenn”, He obo-
wna oHa v "Papgioamatop” [1-4]. Mpea-
naratot camble pasHoobpasHbie pele-
HWS: OT MPOCTOro BK/IOHEHWs fuoAa
NOC/IE0BATE/NbHO C NAaTPOHOM [5], He-
NpOCTOro M3roToBNeHUs "TabneTku
[1] v "nponucbisanue namnoyke "acnu-
puHa” FS] [0 M3roToBneHus "LoKons-
nepexonxuka’[4]. Mpu 3tom Ha cTpa-
nuuax "Papgioamatopa” pasropaetcs
TUXHiA cnop o TOM, “bsi "Tabnetka”
nyHlwe W Kak ee "rnotatb”.

ABTOpbl XOpOLWO N03aboTUAKCHL O
"agoposbe” 1 "gonroseqHoCcTH” nam-
NMbl HaKa/JMBaHWA W COBEPLUEHHO 3a-
Obi1M O CBOEM 3[0POBbE W 3[0POBbE
cBoew cembu. "B 4em peno?” - cnpo-
cute Bbl. Kak pa3 B Tex cambix Mura-
HUAX, KOTOPble NpeanaraoT 3aMacku-
poBatb C NoMoLpblo “Mosio4Horo” nna-
dona [3]. Bo3MOXHO, BO3HUKHET UA-
JIO3UA YMEHbLUIEHUA MUraHWH, 0HaKO
OT 3TOr0 MX HE CTAHET MeHbLUe, U WX
HEraTMBHOE BO3[EHCTBUE HEe YMEHb-
wuTCs.

Utak, moxem BbiBUpaTb, 4TO BaX-
Hee: 340POBbE NAMMOYKM MAK Hawe?
EcTecTBeHHbIM CBET Nydwe MCKycCT-
seHHoro? KoneuyHo! lMo4emy? Oteetos
MOXeT ObiTb 04eHb MHoro. M BoT oauH
M3 HWX - UCKYCCTBEHHOE OCBELleHHe,
HanpuMep, NaMnbl HaKa MBaHWS, MUra-
et ¢ yactoror 100 My, O6patute BHU-
maHue He 50 'u, Kak WHOrga ownbo4-
HO nojiaraloT, CCbMasCh Ha 4HacToTy

E-mail: ra@sea.com.ua
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0 3KOHOMHM....

HO.N. TutapeHko, r. Yepuros

aneKTpu4eckon cetu. Mol u3-3a uHep-
LIMOHHOCTH 3PEHUA HE 3aMeqaeM MHra-
HWH, HO 3TO COBCEM HE 3HAYMT, 4TO He
BocnpuHumaem ux. OHW BO3aencTByiOT
Ha OpraHbl 3pEHHUA W, KOHEHHO Xe, Ha
HEepBHYIO cUcTeMy denoseka. Mbl Obi-
cTpee ycrtaem.

Mo npaBge roBops, WHEPLUHUOHHOC-
TbiO 3PEHUA yXe [AABHO NONb3YIOTCS
KuHemaTorpad U TenesuaeHue. B no-
cnefiHee BPeMS K HUM NPUCOE[UHU-
N1lacb KOMMbloTepHas TexHuka. besyc-
JIOBHO, BCE 3TO OKa3blBaeT OTpMla-
TE/IbHOE B/IMAHWE Ha 3PEHHE, HO eCNH
B Mepy, TO MOXHO M30exartb cepbes-
HbIX HEXesaTe/IbHbIX NOCNeACTBHH.

llaBaitte nogymaem: 3aqem ycyry6-
NISTb CUTYauuio "MPOCTbIM BKJIIOHEHH-
em” nuona? Begb npu 3tom 4dacTtoTa
MWUraHui yMeHbliaeTcs B [Ba pasa
nony4aerca 50 Ty, A, Kak u3BecTHO,
4eM OHa HWXe, - TeM BpegHee. Yem
"spoposee” naMmno4Ke, TeM Xyxe 4is
Hac.

CyLiecTBYyiOT [JOBOJIbHO M3BECTHblE
cTaHgapTbl, paspabarbisaemble B LLse-
UMM Npodhcoio3om cayxawmux: MPR-2,
TCO-95, TCO-99. Onu BHeapstoTCs,
4T0BbI MakcUManbHo obesonacuTb TpyA
JIOfIeN, CBA3AHHbBIX C 3/IEKTPOHHOM 00-
paboTkoi aaHHbix. Ux npusHaiot 6onb-
LUMHCTBO NPOWU3BOAMTENIEN, KaK Heriac-
HbIM MeXAyHapoAHbii ctaHgapt. Cpe-
[W MHOTHX NMYHKTOB €CTb MUHMMaJsIbHas
4acToTa KafjpoB [1 MOHUTOPOB, KOTO-
pas no TCO-99 coctasnser 85 Ty [5].
WTaK, ecTb 3proHOMUYECKUH MUHUMYM,
KOTOPOro HeobXoAMMO NPUAEPKUBATb-
Csl, @ €C/IM HacToTa KafpoB MOHUTOpPA
6yaet, Hanpumep, 120 Ty - 370 3HakK-
TENbHO NyHie AAs rnas pabortawle-
ro 3a KOMMbIOTEPOM.

Tenepb ewle pa3 BCNOMHUM NPO M-
OA ¥ npo "npeumyiiectsa” "BeqHon”
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namnodku. OHW Ham paloT 4actoTy
MepuaHui ceetoBoro notoka 50 lu,
4TO HAMHOTO MeHblue N0BOro MUHUMY-
Ma. Wl ecnu MOHWTOP MM Tenesu3op
MepLaeT Ha OrpaHW4eHHOM naowagu
(MmeeTca B BUAY 3KpaH), TO Namna - Ha
BCE NoMelieHWe. Tenesnsop, C 3TOM
TOYKW 3peHUs, ToXe "He nojapok” ¢
€ro 4epeccTpo4HON PasBEPTKOM U Ha-
ctoton nonykagpos 50 Mu. Ho npo-
CMOTp Nnepefiad, Kak npasuno, 3aHUMa-
eT orpaHuyeHHoe Bpems. Bo Bcakom
cnyqae, Tak AOMKHO ObiTh. Jlamny
MOXHO BKJIO4UTb 4epe3 AWOf, HO
JMLWb WHOTAA, Ha 04eHb KOPOTKOE Bpe-
Mf. A NS OCBELleHWs KBApTHUPbI MM
3ana, XoTb U ¢ "komneHcauuei” [2],
HarmoMUHaIOLLEH 4epPecCTPOHHYIO0 pas-
BEPTKY, MPUMEHSATb HeNb3A: HeraTus-
Hble Pe3y/ibTaTbl MOTYT NPOSABUTLCA A0-
BO/IbHO BbIcTpo. TMocKonbKy Kaxabii
OpraHu3M WHAMBUAYANbHO pearupyer
Ha HeBnaronpuaTHble BO3AENCTBHS, MO-
YT BO3HWUKHYTb Pa3/it4Hble PaccTPon-
CTBa, HanpuMep, rojioBHas 60b WAK
pasgpaxuTenbHocTb, 60ab B rnasax,
4YBCTBO AWCKOMMDOPTA, YXYALIEHWEe
3peHus. [lasaiite nydwe C3KOHOMWM
Ha 04Kax - OHU 3HAYUTENBHO JOPOXKE
namn.

B cratbe [6] npepnaraetcs nutath
Namnbl HaKa/lMBaHUsA MOCTOAHHbIM TO-
KoM, BO M3bexaHue muranun. Bos-
MOXHO, ny4ie nonpobosaTb 3TOT
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nyTb? OLHOBPEMEHHO MOXHO perysiu-
poBaTb MOLYHOCTb, MJIABHOE BKJIOYeE-
HWe, yMeHblatowee Bpocok Toka He-
pe3 XONOAHYI0 HUTb Hakana famnbl U
npofneBatwliee ei Xu3Hb. KoHeuHo,
NPUAETCA YCNOXHUTb YCTPOUCTBO, Of-
HOTO MOoja SIBHO HEJOCTAaTO4HO, HO,
nojarato, Hawe 3peHWe CTOMT TOroO.

B 3aknio4eHWe xo4y NpepsoXuTh:
€C/IM YK He yNyHwarb, To XoTa 6bl He
yXyAwWwaTb ycnosus paboTbl U OTAbIXa,
Bellb Mbl NMPOBOAMM NMPU WCKYCCTBEH-
HOM OCBELLEHUH [OBOJIbHO MHOTO Bpe-
MeHM, OCOBEHHO B JONMME 3UMHHE Be-
yepa.

Jlumepamypa
1. KosnomoiyeB K.B. Tabremka dns
aAamnel HakaauBanus / /Padioa-
mamop.-1996.-Ne3.-C. 13.
2. beckpoBubiii A.K. Ewe pas 06
IKOHOMUU 3/IEKMPOIHEPaUU
Padioamamop.-1997. Nel.-C.7.
3. EpmakoB U.U. "Acnupun” 0ns
namnoyku / /Padioamamop.-1998.-
Ne7.-C.27.

4. KonomoiiyeB K.B. Ewe pas o6
"acnupuxe” 045 AAMNOYKU U €20
8apuayusx / /Padioamamop.-
1999.-Ne9.-C. 30.

5. YUIM.-1999.-Ne 10.-C. 52.
6. MpueopoB Y. llepemerHbitd mok -
6naz0 unu 310? / /Paduonobu-
mesnb.-1994,-Ne4,-C. 30.

e/ EIEER®

KonupoBanbHbi annapar ¢
namMnamMum gHEBHOro CBeTa

B pape cny4aes Tpebyetca 3a-
Ke4b He OfHy namny AHEBHOro
ceeta (JIAC), a cpa3y Heckosbko
Manoh mowHocth. Ha puc.d no-
KaszaHo pa3MmelieHue 20-BaTTHbIX
JIAC B annapate ans KonupoBaHWs

Jnextpuk Ne 3/2000

B. bannuos, r. Mocksa, Poceust

yepTexen. [anHbii annapat (He-
pajuBble CTY[EHTbl Ha3blBaIOT €ro
"caupockonom”) nossonset Ko-
NMPOBaTb Ha MPOCBET HepTeXM
pa3MepoM ¢ GOMbIION NKCT BaTMa-
Ha dopmaTtom go A0 (N44). Boko-
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BUHbI AlLMKa annapata cobupaiot
13 daHepbl WKW AouLLeYEK TO-
wuHon 12...15 MM, a ero gHuwe
- u3 5-, 8- nmbo 10-munnumetpo-
BoW (paHepbl. CBepxy annapart
NOKPbIBAIOT JIUCTOBbIM OPrCTEK-
nom (nnekcurnacom) TONLMHOM
5 mm (Ha puc. 1 cTeKn0 ycnoBHO
He nokasaHo). [lna ny4wero oT-
paKeHWs CBeTa M3HYTPU ALMK
BbICTMNAIOT alOMUHUEBON POJIb-
roi unu 6enok HGymaron - Tem
Xe BaTMaHoM).

OTMETHM, 4TO NPUMEHATb B KO-
nMpoBanbHOM annapate He 06bl4y-
Hble JlaMMbl HaKaNuBaHUs, a UMEH-
Ho JIAC 3Ha4uTenbHO NpeanoHTHU-
TenbHee. C OfiHOM CTOPOHbI, no-
cnefiH1e 3aMeTHO 3KOHOMU4YHee U
He 6oaTCsA TPACKHM, C APYrow - Aa-
IOT CYLLECTBEHHO MEHbLLUWIM Harpes
NOKPOBHOrO JIMCTa opreTekna. 1o
o3Ha4aert, 4T1o annapart ¢ J14C He
ByneTt 0bxKuUratb PyKU HepTesKHM-
Ka 1 He noTpebyeT nepMoanHecKo-

1200

ro BbIK/IIOHEHUS A5 OXNAXKAEHHUS.

Urobbl 3axedb 4HeTbipe 20-BaTT-
Hoie JIAC, B cTaHAapTHOM BapHaH-
Te notpebyetca nubo 4Hetbipe
apoccens 1YBU-20/220, nubo
nsa ppoccens 2YBU-20/220 pa
elue 4eTbipe ctaptepa K HuM. Ec-
JI TaKUX LPOCCENEeN HeT, namnbl
JOMYCTUMO MOAKMOHUTH NO He-
CTaHAApPTHOW CXeMe, NMoKa3aHHOW
Ha pHc.2. BmecTo TokoorpaHuu-
TeNIbHbIX APOCCENIEN UCMONb30Ba-
Hbl ABa TpaHcdopmatopa T1u T2,
B Ka4ecTBe KOTOPbIX MOXHO WC-
NoJIb30BaTh BbIXOAHbIE TPAHCHOP-
MaTopbl KagpPOBOW pa3BepTKH
(TBK), HakanbHbie TpaHcdopma-
TOpbl KMHECKONa WJ/W BbIXOAHbIE
TpaHcopMaTopbl 3BYKOBOW Hac-
ToTbl (TB3) oT cTaporo namnoso-
ro tenesusopa. Hanpumep, rogat-
cs Takue "Kapposuku”, kak TBK-
7012, TBK-1101M, TBK-110/1-1,
TBK-110-/12. HamoTanHyto Hanbo-
Jiee TONCTbIM NPOBOLOM WX HU3KO-

(110)
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BOJIbTHYIO BTOPHYHYIO OOMOTKY
(sbiBogbl 3 1 4 TpancdhopmaTopa)
NOAK/IOHAtOT Kak 06MoTKy |, a Ha-
nbonee BbICOKOBONbTHYIO 0BMOT-
Ky (BbiBoabl 1 v 2) - kak 06MOTKY
II. Y "nakanbHuka” obmotkon |
byner obmoTka (cpaBHUTENbHO
HU3KOOMHas) NUTaHUA HUTK HaKa-
Nla KMHecKona, a y "BbixogHuka” -
06MOTKa NUTaHUs OUHAMUYECKOW
FOJIOBKH.

MU36biTo4HOE NepeMeHHOE Ha-
npsxeHue Ha obmoTtke | TpaHc-
cdopmatopos T1 u T2 "racutca”
BbICOKOBOJIbTHbIM BYyMa’kHbIM
koHaeHcaTtopom C1 emKocTbio
10....25 mk®. Haubonee nogxo-
aaT1 koHaeHcatopbl MBIY-1 unu
MBIY-2 ¢ HOMUHaNbHbIM Hanps-
wernunem 500 B nubo KBI-MH
(KBr-Mr), Ho ¢ HOMMWHanbHbIM
Hanps>xeHnem 1000 B. MNMoponpyTt
u niobble Apyrue KOHAEHCaTOPbI,
cneuuanbHO npefHa3Ha4YeHHble
ans paboTbl B CeTH NepeMeHHo-
ro HanpsbkeHua 220 B. Takum
obpasom, TpaHchopmatopbl T1 v
T2 BkAtO4eHbl (PpaKTUHECKU Kak

Inextpux Ne 3/2000

TpaHcdopMaTopbl TOKa, a He Ha-
npsXeHus.

Pesuctop R1 conpotuBneHuem
200...750 kO™ 1 mMolyHOCTblO pac-
ceaHusa He meree 0,5 BT nossons-
eT BbICcTPO paspafuTb KOHAEHCa-
Top C1 nocne oTKAloHeHUs ycT-
POMCTBA W3 CETHU, NOHTH MIHOBEH-
HO CHM3WB TEM CaMbIM Hanpsxe-
HMe Ha BMAKe A0 BesonacHoro
ypoBHA. TPexno3uLMOHHbIMU Bbl-
knodatensmu SA1 u SA2 (tymb-
Nlepbl CO CPeAHUM MONOXKEHUEM,
Hanpumep, TMna BT3) MoxHo no-
racutb aobylo 13 namn: EL1 uam
EL2 v EL3 wnun EL4, ecnu 3to Tpe-
Byetca no ycnosusm paboTbl Ha
KonupoBasbHOM annapate. Bbi-
knodatenu (obbiuHbie Tymbaepbi)
SA3 n SA4 no3BonsOT BbIKAIO-
yaTb (3ambikaHuem oOMOTKM |
TpaHccopmatopa T1 uan T2) co-
oTBeTcTBeHHO rpynny namn EL1,
EL2 wnn EL3, EL4. ApkocTb cBe-
HeHMs ropawMux namn (M3 uucna
EL1-EL4) npu 3TOM npaKkTH4ecKw
He W3MeHseTcA. BpemeHHoe oT-
K/IO4EHWE HEKOTOPbIX fAamn cro-
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cobHo obner4nTb 3axuraHue oc-
Ta/ibHbIX N1aMn, eC/Ih OHU CO Bpe-
MEeHeM 4aCTM4HO YTPaTHIW Cro-
cobHocTb nerko saropatbcs (raso-
HamnoJ/IHEHHbIE CTapTepbl 418 JaMmn
HE UCMO/b3YIOT TaK Xe, KaK WU HU-
TW HaKafna jamn, KoTopble MOryT
6biTb ¥ neperopeswumu). Unte-
PECHO, 4TO, B OT/NIMHWE OT THNOBOW
cxembl, 3axuranve JIAC npu Ta-
KOM cnocobe BK/OHEHUS NPOUC-
XOAMT MNO4YTH MrHOBEHHO W bec-
wymHo. Ecan oTknouvats Te wam
WHble namnbl B npouecce paboTbl
Ha annaparte He npepgnonaraertcs,
Bbikntoqatenu SA1-SA4 moxHo He
MCnoJsib3oBarthb.

PaBHoMepHOCTb OCBelLeHHs BCe-
ro NoJjis 4eprexa MOXHO 3aMeTHO
NOBbICUTb, YBEJIWHWUB HUC/IO NaMmn
C 4eTbipex Ao wecTtu. Torga pas-
mepbl 150 u 300 mm (puc. 1)
YMEHbIIAIOT COOTBETCTBEHHO [0
100 » 200 mm. Kpome Toro, B aTom
cny4ae noHanobuTca elwe ofuH
TpaHcdopmatop, obmoTKy | Ko-
TOPOro cneayet COeAuHWTb MO-
cnepoBaTenbHo ¢ obmoTKoM |
TpaHcgopmatopos T1 u T2, 06-
Liee 44CA0 TPaHCHOPMaToOpPOB MO-
XeT 6biTb NATb-WECTb W Aaxe
Honbuue.

Ecan "kopoTkux” 20-BaTTHbIX
(nnun 18-BaTTHbBIX) NamMn HeT, B KO-
NUPOBa/IbHOM annapare MOXHO Yc-
TaHoBMTb ABe-Tpu 40-BaTTHble (MK
36-atTHble) pa3mepom nobosb-
we. Torga Kaxpyto M3 HWUX Nop-
knovaroT K obmoTke Il TpaHchop-
matopos T1u T2 BmecTo nocnego-
BaTe/ibHbIxX rpynn namn EL1, EL2
EL3, EL4. bonee "pnuHubie” 40-
BaTTHble JlaMnbl pacnonaratwT
BAONb annapara.

Tpebyemas eMKOCTb racsuiero
koHaeHcatopa C1 (unu Batapew

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

KOH/EHCaToOpOoB, COeAUHEHHbIX na-
pannesbHo) 3aBUCUT OT KOHKpET-
HbIX TPaHCHOPMATOPOB, KOTOPbIE
oKasa/jucb y Bac noga pykou. B
noboM ciyqae 3Ty eMKOCTb BblOU-
palT MUHUMa/IbHO HEOBX0AUMON.
Ecnu BbICOKOBONBTHbBIX KOHAEHCA-
TOPOB Yy BaC He 0KasajocCb, WX
MOXHO 3ameHuTb 220-BONbTOBOW
namno# (MAv namMmnamu, coeauHeH-
HbIMW napannenbHo). OTmeTum,
4TO MO CONPOTUBJIEHHUIO NEPEMEH-
HoMmy Toky 150-BaTTHas namna ak-
BuBaneHTHa emkoctu 10 mx®, 200-
BatTHas - emkocTu 13 mk®, 300-
BatTHas - emkocth 20 mk®, 400-
BaTTHas - emKkocTH 26 Mk®. Cne-
OYET NMOMHHUTb, 4TO, B OT/IM4HE OT
KoHaeHcaTopa (no cyuwiectsy "6es-
BATTHOr0” CONPOTUB/EHHMA), Nam-
na HakaauBaHWs cTaHeT becnones-
HO PacxofoBaTb 3HAYUTENbHYIO
3neKTpo3aHepruio. PaspagHoii pe-
3uctop R1 ¢ namnon Hakanuea-
HWS, €CTECTBEHHO, HE HYXXEH.

loouTca M 3aMeHa KoHeHcarto-
pa C1 nogxoaswmum no napamert-
pam gpoccenem. Tak, nBa gpocce-
na 2YBU-20/220, coennHEeHHbIX
napasieNbHo, 3KBUBANEHTHbI eM-
koctn 12 mk®, oauH apoccenb
1YBU-80/220 wan pea 1YBMU-
40/220, coefuHeHHbIX napan-
nenbHo, - 14 mx®, napannenbHas
kombuHauus 2YBU-20/220 w
1YBN-80/220 (nubo 1YBMU-
40/220 v 1YBK-80/220) - okono
20 mk®, 2YBKU-20/220 v 1YBU-
100/220 (nu6o 1YBU-40/220 u
1YBU-100/220) - nopsaka 24
mk®, a 1YBU-80/220 (2 wrt. B
napannenb) - 28 mkd. Pesuctop
R1 ¢ ppoccenem ToxKe He HYXEH,
a NoTepu 3NEKTPOIHEPTUU 3aMeT-
HO MeHbllie, HeM C JlamMnamMHu Haka-
NUBaHMUA.

AnekTpuk Ne 3/2000



TepmokoMneHCUpOBaHHbIU
PELYASITOP HanpsPKeHus

OfuH W3 BaxKHbIX 3/1EMEHTOB 3N1EKTPO-
obopynoBaH1s aBTOMOGMAA - aKKyMyns-
TopHas Gatapes (nanee akxkymynstop). B
OT/IMHME OT OCTANIbHOrO 3NeKTPoobopyao-
BaHMS aKKyMyNATOP UMEET OrpaHWHeHHbI
CPOK CAy>Bbl, U NO3TOMY (Y4HTbIBas €ro He-
Majlylo CTOMMOCTb) yBE/IMHEeHHe ero pecyp-
€a 10 MaKCUMa/bHOro 3HaueHNs ABASeTCA
Ans aBToNt00UTeNeH aKTyanbHON 3aaqen.
MockonbKy aKkyMynaTOp NOHTH BCE BPEMS
yCTaHOBNEH Ha aBToMoBuNe, To Ans pelue-
HWUSA 3TOW 331241 HeoBXOAUMO NOAAEPXKH-
BaTb ONTUMA/IbHOE 3aPARHOE HaNpPKEHHe,
chopMHpyeMoe LITaTHbIM PerynaTopoM Ha-
NpshKkeHns (nanee perynstop), BXOAALMM B
anexTpoobopyosaHue asToMobuns. He-
[IOCTAaTOK TPaAMLMOHHbIX PEryNsTopos -
noaaepXKaHue UMK (PUKCHPOBAHHOIO Ha-
npskeHns (o6bi4Ho 14,1+0,2 B), xoTs u3se-
ctHo ([1]), 4To 37O HanpskeHHe [OMKHO
M3MEHATBCS B COOTBETCTBMM C BbIPAXKEHH-
em: Ut=U(1+KaT), rae Ut - Hanpsxerue,
KOTOpOe HeOBXOAMMO NPHAONKNTD K KiieM-
MaM aKkyMynsTopa A obecnedeHus on-
TUMasIbHOrO TOKa 3apsAa, NPy Temnepary-

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

B.I". [TeTuk, r. Sneprogap, 3amopoxckas o6/

pe anektponuta T °C; Uy=14,56 B - Hanps-
KEHWE, KOTOpoe HEOBXOAUMO MPHIOKHTb

K K/eMMaM akkymynsatopa ans obecneve-
HWS ONTUMasIbHOTO TOKa 3apAAa, NPU TeM-

neparype anektposuta 0 °C; Ka= -1,65x10°
1/°C - TemnepartypHbii KO3dh(hHULHMEHT Co-
NPOTHB/IEHHS 3NEKTPOSHT; T - TeMnepary-
pa anektposuta, °C.

U3 atoro BbipakeHHs Cleayert, 4To of-
TMMa/bHOE HanpsKeHue, opMUpyemoe
PEerynSTopoM Mpu U3MEHEHWM TeMNepaTypb
anektponuta ot -10 go +40 °C gonxHo
uamenaTbes ot 14,8 no 13,6 B cootsetcTaeH-
HO. TMOCKOJIbKY OTK/IOHEHWE HanpsiKeHus
ceTh aBToMobUNs oT onTuManbHoro Ha 0,4
B cHmxaeT cpok cnyx6bl akkymynstopa
Ha 25 %, T.e. npnbausutensHo Ha 1 rog (no
ApyruM ucTouHukam [2] oTknoHenwe 3a-
paaHoro Hanpsxenns Ha 10... 12 % ot on-
THMASIBHOTO CHUXKAET CPOK CyKObl aKKy-
mynsTopa B 2... 2,5 pasa), HeobX04MMOCTb
TEeMnepaTypHON KoppeKumu1 paboTsl peryns-
Topa 6eccnopHa. C 3Tol uenbio Bbin pas-
paboTaH perynatop, UMeloWmi (yHKLMIO

. o ¥ o'F rt'é} o'lf
Rl llf] 02 Kfosa | VD3
360 1y Kfiz08A
¢ <~ F
R - '
750 [ R3[
s 1 5100 7 | DAL VT1
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aBTOMATU4ECKOW TeMNepaTypHOH KOppekK-
LK1 NOAAEPKMBAEMOTO B 3/1IEKTPOCETH aB-
TOMOGHAS Hanpsikenns, OT paHee ony6u-
KOBaHHbIX PEry/siTOPOB HAMpPSXKEHHs, CO-
AepKallux aHanoruqHylo dyHkuuio [2],
npeAnaraeMbli OT/IMHAETCA NPOCTOTOM CXe-
Mbl, YHUCPULIMPOBAHHOCTbIO (yCTaHaB/MBaIOT
BMECTO LUTATHOrO PeryiaTopa) U oTCyTCTBH-
€M BCSIKUX PEry/IMpOBOK, NOCKO/bKY nosbop
3/IEMEHTOB CXEMbl ONpPEeLenseTcs pacHer-
HbIM NyTeM.

Cxema perynstopa (cM. PUCYHOK) Kakux-
n1bo ocobeHHocTel He umeet. K guaroHa-
N U3MEPUTENIbHOrO MOCTa MOAK/IOHAIOT
KoMnapatop HanpsbkeHus. B ogHo 13 nney
M3MEPHTE/IbHOrO MOCTA BKJIIOHEH MCTON-
HUK 06pPa3LI0BOro HANPSXKEHHS, a B Apyroe
- TepMOJATHHK, UMEIOLMUI TENNOBOW KOH-
TaKT ¢ anekTponnuTom. C BbixofZa KoMnapa-
TOpa CHrHaj, 4epe3 OTKPbITbIA IMUTTEP,
MOCTYNaeT Ha MOLUHbIM BbIXOLHOM KJItOH,
KOMMYTHPYIOLLMI TOK Hepe3 0BMOTKY BO3-
OyxaeH1a reHepatopa.

dnemeHTbl M3MepuTeNbHOrO MocTa - R1,
R2, Rn, R3, VD1. Peauctop R3 v crabuu-
TpoH VD1 06pa3syloT UCTOMHUK OMOPHOro
Hanpskenus. Peanctop R4 obecne4msaet
0bpatHyto CBA3b ANs Nosy4eHus adexTa
3N1EKTPHUHECKOro rucTepesnca B paboTe
komnaparopa DA1. Kongetcatop C1 npeg-
Ha3Ha4eH ONs NOAaB/eHHs NOMeX, HaBOAH-
MbIX Ha NPOBOAE, BeAyLieMy K TepMopar-
unky Ra. Komnapatop DA1 B 3aBucmocTy
OT CHrHana, MocTynatoLLero Ha ero nps-
MOM BXOJ, ynpasAsieT paboTol TpaH3uCTo-
pa VT1. Pesuctopbl R5, R6 orpannusatot
BbIXOIHOM TOK OTKPbITOTO 3MUTTEPA KOMNa-
patopa, a Takxe obecnequBaloT cMeLle-
H1e Ha Basy TpaHauctopa VT1, Heobxoau-
MO€ [/17 €r0 HAeXXHOro OTKpPbIBaHWs-3a-
KpbiBaHus. TpaHauctop VT1 kommyTupyet
TOK 4epe3 0OMOTKY Bo3byxaeHus. Juogp
VD2, VD3 sawmwatot tpaHsuctop VT1 ot
BbIGPOCOB HANPSHYKEHMS CAMOMHAYKLMH, BO3-
HUKAIOWMX HAa OOMOTKe BO3BYXKaeHus B
MOMEHT €ro 3anupaHus.

HanpskeHue ¢ knemMm akkymynsTopa no-
CTynaet Ha Aenutenn Hanpsbkenus R1, R2,
Ra. CurHan, cHumaeMmbli ¢ TepMoaaTHHKa
Ro, W M3meHsowmiics nponopunoHanbHoO
€ro COMpPOTHB/IEHHIO, MOCTYMaeT Ha nps-
Mo¥ Bxoa Komnapatopa DA1 v cpasHuBa-

E-mail: ra@sea.com.ua
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€TCA C ONOPHbIM HANPSHKEHMEM, (HOPMU-
pyeMbiM ctabuautporom VD1 v noctynato-
MM Ha MHBEPCHbIW BXOA KOMmaparopa.
Ecnn curHan Ha npsiMOM BXode MeHblue
OMOPHOTO HanpsieHus, komnapatop DAT
BblAAeT curHan Ha tpaHauctop VT1, koto-
Pbii OTKPLIBAETCA W BK/IOHAET B paboTy 06-
MOTKY BO36YxzaeHWs reHepatopa. Mpu npe-
BbILLEHWM CUTHA/IOM Ha NPSIMOM BXOZAE KOM-
napaTtopa OMOPHOTO HAMPSXKEHHS MPOHC-
XOAMT 3anupanue TpaHauctopa VT1 u ot-
KloHeHHe 0BMOTKH BO36YXAEHUS reHepa-
Topa. bnarogaps obpatHoi cBA3W Hepe3
pesuctop R4, pasHuua Mexgy ypoBHAMU
CHTHaja Ha MpsAIMOM BXOAE KOMMaparopa,
Mpu KOTOPbIX OH BblAAET CUrHaN Ha BKJIO-
YeHue W 3anupaHue TpaHauctopa VT1, co-
crasnset npubausntensto 0,05 B.

Hanazka yctpoiicTea cBoguTCs K pacue-
Ty ¥ Noabopy 3HAHEHMH 31EMEHTOB U3Me-
puTeNnbHOrO MocTa. [ns atoro Heobxoanum
TepmomeTp ¢ ueHon penenus 0,1 °C u kom-
OMHMPOBaHHbBIM M3MepHTE/bHbIW Nprbop,
CNOCOBHBIN U3MEPSTb HANPSXXEHUE C TO4-
HocTblo go 10 MB u conpotuBiieHue ¢ To4-
Hoctbio go 1 Om.

Mpumep.

1. U3mepstoT conpoTHB/ieH1e TepMogaT-
YWKa MpW U3BECTHOW TEMNepaType, HanpH-
mep, npu T=21 °C Rg=1883 Om.

2. Mo chopmyne

Rr=Ry(1+KmT) , rae Rr, R, - conporue-
JIEHWe MEJHOro NMPOBOAHWKA NMPU TeMmne-
patype T °C u 0 °C cootsercTBeHHO;
Km=4,26x103 1/°C - TemnepatypHbiit Ko-
3pHLMEHT CONPOTUBAEHUS Mepu; T - Tem-
nepatypa TepMojaTduka (3neKkTponuta),
°C, Haxopst Ry=1728 Om.

3. Ucnonbays nony4eHHoe 3Ha4eHve Ry,

110 3TOM e (hOpPMY/Ie BbIHUCASIOT 3HAHEHNS
Rt ans temnepatypbl -10 u +40 °C;
R.1p=1655 Om; R,4(=2023 Om.

4. MNofKMoHMB UCTOHHUK NMWUTAHUS Ha-
npsxkeHuem +14 B k soisogy "B”, nameps-
toT onopHoe Hanpsixenue Uon= 8,84 B.

5. MNocneposatenbHo Ans Temnepatypbl
-10 u +40 °C HaxoasaT cyMMapHoe conpo-
TMBNEHWe pesucTopos R1, R2

(R1+R2)1=(UTRT/Uon) - R,

rae Ut - HanpsixxeHue, KoTopoe Heobxo-
IMMO NPUNOXKHTb K KJIEMMaM aKKyMynsaTo-

AnekTpuk Ne 3/2000



pa ana 06eC|'|e"|eH|4;| OMTUMaJIbHOrO TOKa

3apspga, NpyY TeMmnepatype 3NeKTPOJiMTa

T°C (U_10=14,8 B; U+40=13,6 B)
(RH+R2);;=1116 Om; (R1+R2), 4,=1089 Ow,

6. CpeqHee 3HaveHHe 3THX [BYX BE/MHUH:
(R1+R2)cp=1102,5 Om.

1. Yuurbisag, 4to R2=2R1, no HoMMHanb-
HOMY psfly CONPOTHBAEHUH BbIGHpPaIOT 6/~
KalLuue 3Ha4eHWs CONPOTUB/EHUH YKa3aH-
Hbix pe3uctopos R1=360 Om, R2=750 Om.

Mpy TakoM pacHeTe OTHOCHTE/IbHAS MO-
rpelwHocTb nogbopa CONPOTHBAEHUH pe-
auctopos R1, R2 He npesbiwaet 1 %.

Perynsitop pasmewyaior B kopryce wrar-
HOro, BbILIEALIEr0 W3 CTPOS peryaatopa
tvna "wokonaaka”, Hanpumep A112-B. [ina
3TOrO BCKPbIBAIOT MPHKAEEHHYIO KPbILLKY,
YAANAIOT CTapylo "HaduHKy” W OHWLatoT
METa/IIMHECKOE OCHOBaHWE. TpaH3uCTOp
VT1 nnoTHO npuxuMaltoT K MeTannn4ecKo-
MY OCHOBaHWIO, MPEABAPHTESIBHO MOA/I0-
KMB CMa3aHHYIO C 0BenX CTOPOH CMa3KoW
JIUTOJ1-24 cniopsHyto Npoknaaky v npuna-
WBAIOT KPENEXHYIO NJACTUHY KO/IEKTOpA K
BHYTPEHHEM YacTH KOHTAKTHOW M/OWaaKH
"l", a BbIBOA 3MMTTEpa - K OCHOBaHWIO
kopnyca. Komnapatop DA1, koHaeHcatop
W PE3NCTOPbI PACMo/araloT Ha OTAE/bHOM
MOHTaXKHOW nnate. Mcnonbays ocHoBaHWe
KOpMyca W TaTHble KOHTaKTHble Mnowag-
kn "LLU", "B”, "B”, HaBECHbIM MOHTAKOM
KPEenAT OCTa/ibHble 3/IEMEHTbI U BHYTPH-
CXEMHbIE COefMHEHHs. s NOAKNOHEHHs
TepMoAaTHMKa MCMO/b3YI0T CBOBOAHYIO
KOHTaKTHyto nnowaaky (Ha cxeme oboaHa-
Yaetca cumeoniom "A”), Haxogaulyloca Ha
OfHOW [MaroHanu C KOHTaKTHOW MoLWag-
koi "B”. Cam TepmopaTHMK OGXWUMAIOT
MeZHOM NJacTUHOM, K KOTOPOWH NMpunanBa-
0T OAMH W3 €r0 BbIBOZLOB, W 3a/MBAIOT
3MnoKcHaHoM cmMosoi. Bropoi Bbisog 0bMoT-
KU COEOMHAIOT OTAE/bHbIM MPOBOAOM C
KOHTaKTHOM nnowgaakor "A”. Mockonbky
3Ta Lienb cnabotoHHas, 0cobbix TpeboBaHHH
K NpoBOAy He npepbssastor. MeaHyto nia-
CTHHY BbIBMPAIOT TaKOro pa3mepa, 4Tobbl B
HE# NPOCBEP/IUTL KPEMNEXHOe OTBEepCTHE
L/1S1 YCTAHOBKHM NOJ KPENeXHbI BUHT “X0-
MyTa” MMHYCOBOW K/IEMMbI aKKYMy/ISITOpa.
Camy KnemMMy C OTXOAsLLEN OT HEe HacTbio
"MUHYCOBOM” LUMHbI TEPMOM3ONHPYIOT OT
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OKpy)KatoLien cpefdbl. Y4uTbiBas OTHOCH-
Te/IbHO BbICOKYIO TENIONPOBOJHOCT CBUH-
LIOBbIX M/IaCTHH aKKYMy/IiTOpa, NPH TakoM
cnocobe KpenneHus TepMOAaTHHKa Nony4a-
10T MUHWUMA/IbHYIO Pa3HULY TeMmneparyp
MeXAy 3MEKTPO/IMTOM W fatiukoMm. Bce
3/IEMEHTbI PEryNsTOpa NOKPbIBAIOT JIAKOM,
MPUK/IEUBAIOT KPBILWKY W YCTaHABIMBAKOT
€ro Ha WTaTHOe MecTo.

B perynatope npumeHsioT cnegytowme
pesuctopbl: R5 - Tuna M/IT-0,25; octasnbHble
ina MJT-0,125, kongeHcatop C1 tuna KM-
5. B kadectse ctabunutpoHa VD1 MoxHO
NpUMeHNTb NioB0oM CTaBUANTPOH € Hanps-
eHreMm ctabunnsaumu ot 6 1o 9 B, Ho y4u-
TbiBasl, HTO PErysATOp YCTaHAB/MBAIOT Ha
KOPMYC reHepaTopa, M3MEHAIOLEro NpH pa-
GoTe fBuratens CBo Temneparypy B L-
POKOM fiHana3oHe, CTabMIUTPOH BblBUpaIoT
C BO3MOXHO MeHbLLMM TEMMNEPATYPHbIM KO-
3hPULMEHTOM HU3MEHEHUS HANPSXKEHMS,
Hanpuvep KC191®, [818E. XenatenbHo
ONpeaeuTb ero TePMOCTabUIIbHYIO TOHKY
no MeTOAWKe, usnoxeHHoi B [3]. B kave-
ctBe Komnapatopa DA1 MoXHO npUMeHWUTb
komnapatop Tvna K554CA3, Ho cnepyet
Y4UTbIBATb, YTO 3T MMKPOCXEMa WMeeT
APYryio HyMEepaLMIO BbIBOLOB W HECKONbKO
Gonblune rabapuTHble pa3Mepbl, Hem yKa-
3aHHas Ha cxeme. B kavecTse BbIXOZHOMO
KN04a MOXHO NPUMEHUTb TPaH3WUCTOP
KT829B, Ho B ntobom cnyHae KoaddHLm-
€HT nepeaayu Toka TpaHauctopa VT1 gon-
»eH 6biTb He MeHblue 50. B kadectse ou-
opnos VD2, VD3 MoxHO ucnosib3osaThb
KO209A, a B kadecTBe TepMOfaTHMKa -
obmotky conpotusienvem 1.2 kKOM ma-
norabaputHoro pene, Hanpumep, P3C-60,
BbIMOJIHEHHYIO MELHBIM MPOBOAOM.

OLOW-0L8V.
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CoBpemeHHas

CXEeMOTEeXHUKa

aBTOMOOMIbHOWN 3JIEKTPOHUKMU

CoBpemeHHoe aBTOMOBMIECTPOEHHE
BCE Hawe npuberaet K ycnyram aBTo-
3/IEKTPOHUKH, MEXaHWYECKHe Y3Nbl B
CHNY CBOEM WHEPLMOHHOCTH U HEBbICO-
KOW M3HOCOCTOMKOCTH 3aMEHSIOT 3/1e-
KTPOHHbIMU CXeMaMu ynpaBieHus.
BypHoe pasBuTME aBTO3NEKTPOHMKM
MO3BOJIAET Y/IYHIWMUTb NapameTpbl aB-
Tomobunel, genatb ux bonee puHa-
MHYHBIMK U KoMdpopTabenbHbiMU, Po-
3€TKaMK AMarHOCTUKH MOXHO BbICTPO
06HapYXXMTb HEUCNPABHOCTH INEK-
TPOHHbIX Y3108, Ho 3aBOMbI-M3roTOBK-
TeNW aBTOMOBUNEN He NpefoCTaBNSIoT
TEXHUYECKYI0 MH(OPMALMK NO aBTO-
3N1EKTPOHKKE PALOBbIMU NONb30BATE-
namu. U paxxe CTO He moryT gatb
NOJIHYIO MH(pOPMaLMIO O PEMOHTe 3fe-
kTpoobopygosanus. B Kuese He Ha-
GepeTcs WM ABYX AECATKOB OMbITHbIX
aBTOINEKTPOHIMKOB, A Belb 3/eK-
TPOHHbIE Y3/bl ABAAIOTCA PEMOHTO-
npurogHbiMu. B Takol cutyauumn pa-
avoniobutenam Heobxoaumo paspabo-
TaTb aHa/lOrM WMMNOPTHBIX 3NEKTPOH-
HbIX y3108. Bot Hekoto-
pble BONPOCH! M npobiembl,

A.B. Kpasyerko, r. Knes

MHOTOHUCKPOBOW pexuM paboTbl Ha
Masbix obopoTax;

ynylleHue cMmeceobpa3oBaHus Ton-
JMBA C NOMOLLbIO 3NEKTPOHHbIX Y3-
oB;

KOHTPO/Ib ME@XaHW4eCKWUX npoLec-
COB C MOCNEAyIoLLEeH KOPPEKTUPOB-
KOM.

PaccMoTpuM ycoBepLUIeHCTBOBaHHS,
KOTOPblE BBE/IEHbI B COBPEMEHHbIE aB-
ToMO6UAK. MHorve aBTOMOBUAUCTDI
3HAIOT MalLMHbI, OCHaLLeHHble Kapbio-
paTopom ¢ asyMms 6eH3onposoaamu. B
nocnefHee BpeMsa B Kapbropatop nog-
BOAAT ellle OfiuH TpyBonpoBoa U3 BeH-
306aka. Mepebie gsa Tpybonposoga
cAyXaT Ana npaMol W obpaTHOW no-
naqu beHsuHa B Kapbropatop. Mpu
obpatHoi noga4u B beH3obak U3nuL-
HEro TonaMBa BO3HWKaeT BosbLIoe KO-
JIMHECTBO NapoB BeH3WHA, X MOXKHO
3hheKTUBHO MCNOJIb30BATh B NPOLLEC-
ce Kapbiopauun. Ho npu Had4anbHol
paborte apurarens B GeHzobake Heno-
cTaTo4Hble ucnapenus. Mukponpouec-

pellaemble COBPEMEHHON  Puod|” - —
aBTO3NIEKTPOHUKOM: sol-
¢hopMUpPOBaHHE WCKPDI
navtenbHoctbio 0,3..1,2 40+
MC;
perynupoBka yrna one- 301
PEXEHUA  3aXKWUTaHWs 20l ‘
(YO3) no makcumanbHomy ;
KNI v MuHMManbHOM fe- 10k P
TOHaLMK; -

KOHTPOJIb XUMUHECKO-
ro CoCTtaBa BbIXJIOMHbIX

rasos (CO, CH);

75°
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COpHas cuCTeMa OTCIeXUBAET TeMne-
paTypy (C NOMOLLbIO AAT4HKOB TeMne-
paTypbl) OKpyXaloWeh Cpeabl U TeM-
nepatypy asuratens. Mocne obpabor-
KW 3TON MH(OpMaLMK BKIOHaeTCcs
(nnu BbiKNIO4aETCS) 3neKTPOKNANaH B
Tpybonposoge napos GeHsuHa. [lo-
nobHoe ycoBeplueHCTBOBaHHe Kapbio-
patopa [JaeT BO3MOXHOCTb YMeHb-
WMTb Pacxof TOMAMBA WU YBENW4UTD
AMHAMUHYHOCTb paboTbl ABUraTens.
Crepnylowmii npuMep CBA3aH € AeTo-
Hauuen ABUraTens v yriom onepexe-
HUA. MoMeHT 3axuraHus paboden
cmeck (puc.1, Touka 4) xapakTepuay-
€TCS YI/IOM ONEPEXEHHS 3aKWUraHus
(YO3), koTopblit 3aBMCHT OT yria no-
BOPOTA KO/JIEHYATOro Baja OT MOMEH-
Ta BO3HUKHOBEHMS 3JIEKTPUHECKON MC-
Kpbl 40 MOJIOKEHHA, NPU KOTOPOM
NOpLUIEHb HAXOAMTCA B BEPXHEN MepT-
BoM To4ke (BMT). MomeHT 3axmura-
HUs oKa3biBaeT Go/bWOE BAMAHME HA
MOLLHOCTb M TENOBOW PEXMM [BHra-
Tens, yaenbHbld pacxof TOMIMBA W
TOKCU4HOCTb OTpaboTaBlMX rasos.
Y03, npu KoTopoM /15 3a4aHHON Ha-
rpy3Kku asuratens (monoxeHus ppoc-
CENbHOW 3aCNOHKK) W COCTaBa CMecH
(koadbdbuumenTa n3bbiTka BO3AYXa)
CPefiHee MHIMKATOPHOE AaBNEHHE W

\06

&

L——
[
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uHaukatopHbit KM gocturaiot mMak-
CUMyMa, NPUHUMAIOT 3a ONTUMAaJb-
HbIf. Ha puc.1 atomy cnyyato cooteet-
cTBytoT KpuBas 2 u YO3 27° o BMT
(Ha makcumanbHbix obopoTax).

Ecnu peanbHbin YO3 6onblie onTu-
Ma/IbHOrO, UMEET MeCTO paHHee 3axu-
raHue, a eciu YO3 meHblle ontu-
ManbHOro, No3gHee 3axuraxue. [lpu
No34HEM 3aXKMraHWK NPOLECC cropa-
HWUS| CMECH MPOUCXOANT Ha JIMHUK pac-
wupenus (puc.1, kpusas 3), 4o npu-
BOJMT K YMEHDLUEHHIO CPeHEro MHLH-
KaTOPHOro [aBNeHWs W neperpesy
ABUratens, Tak Kak Temneparypa Bbi-
XNIOMHbIX Tra30B MOBbIWAETCA W NpPo-
LLeCC CropaHus ANUTCA NPOLOJIKH-
TenbHoe BpeMms. [pu paHHeM 3axura-
HUM AaBEHWe B LWNMHAPAX ABUraTte-
N [OCTUraeT Makcumyma go BMT u
OKa3blBaeT NPOTUBOAEHCTBME Ha NOp-
weHb. PaHHee 3axuranue cnocobcTsy-
€T MOSIB/IEHUIO W YCH/IEHHIO JEeTOHALWK
(puc.1, 3ybupi Ha kpusoit 1). Mpu paH-
HEM 3aXXMraHWW BO3PacTaeT KOHLEHT-
pauus NO B oTpabotaslumx rasax.

Dnsa cropanus pabosen cmecu Tpe-
OyeTcs onpefeneHue BpeMs B npefe-
nax 2 mc. C ysenu4eHueM HacToTbl
BpALLEHWs NPOLJOMKUTENBHOCTD Cropa-
HUA CMECH, BbipaXkeHHas B rpagycax
noBopoOTa KOJIeHYa-
TOro Bana, yBesiu-
4yusaetcs, Tpebys
ysenuyenus YO3.
3aeucumocts Y03
OT 4acToTbl Bpalle-
HWUS He NpAMO Npo-
nopLu1oHabHa, TaK
KaK CKOpOCTb Cro-
paHWs CMecH He oc-
TaeTcs HeW3MEHHOM.
C BospacraHueMm 4a-
CTOTbl BpaleHus
KoneH4aToro Bana

OLOW-0L8V.
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AaBieHue, TeMnepa-
Typa v TypOyneHt-
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HOCTb CMECH NOBbILIAIOTCA, HTO CMO-
coOCTBYET YBE/MHEHHIO CKOPOCTH Cro-
paHus cmecu. Hanbonblas ckopocTb
cropaHus cmecu Habniogaercss npu
KoadhpuuneHTe M3bbITKA BO3AYyXa
0,85-0,90.

B MexaHM4ecKuMx cucTeMax W3me-
HeHne YO3 B 3aBUCUMOCTH OT HacTo-
Tbl BPALLEHHS ABUraTeN NPOU3BOAMT-
A LEHTPOBEXKHbIM PEryNSATOPOM one-
PEeXeHUs 3axkuraHus. MakcumanbHbii
Y03 npu atom coctaeaset 30-40° no
yriy noBopoTa KO/JeH4aToro Bana.
Mpu M3MeHeHUM Harpysku asuratens
B LMJMHAPbLI NOCTynaer pasiu4qHoe
KOJ/IMHECTBO rOPIOHEH CMeCH, HTO NpH-
BOAMT K H3MEHEHWIO OTHOCHTE/IbHOTO
KO3(hpHLMEHTA OCTATOUHbIX ra3os (0T-
HOLEHWe OCTAaTOYHbIX ra3oB K KOMW-
yecTBy pabouqeit cmecu) B pabodeit
cmecu. Ha manbix Harpyskax oTHocH-
TENbHbIA KOI((PHULHUEHT OCTATOHHbIX
ra3os paboqen CMecH yBeNM41BaeTCs,
4TO MPUBOAMT K YMEHbLIEHUIO CKOPO-
CTH cropanus cmecu. Cregosatesib-
Ho, YO3 pomkeH BbiTb MaKcuMasb-
HbIM.

C yBe/sM4eHWEM Harpy3ku npoueHT
OCTaTO4HbIX ra3os ymeHbLuaetcs. Kpo-
Me TOro, Ko3adhuLMeHT U30bITKa BO3-
Zyxa Haxogutca B npegenax 0,8-0,9.
Takas cMecb UMeeT HanboNbLIYIO CKO-
POCTb CropaHus, NO3TOMY Yrosi onepe-
KEHUS 3aKUraHWs [OMKeH ObiTb Mu-
HWManbHbIM. U3MeHeHWe yria onepe-
XKEHWS 3aKWraHus B 3aBUCMMOCTH OT
Harpy3Kku furatens (cteneHu oTKpbi-
THS APOCCENs) NPOU3BOAMTCS BaKy-
YMHbIM PEryNsiTOPOM ONEPexXeHUs 3a-
xuranua. MakcumanoHoit YO3 co-
crasnser 20-24° (no yray nosopota
KosleH4aToro Bana).

Ha puc.2 usobpaeH rpadmk cos-
MeCTHOW paboTbl LEHTPOBEXKHOro W
BaKYYMHOIO pEry/JsTOpPOB Onepexe-
HUs 3axuranusa. Kpueas 1 nokasbisa-
et usmeHenne Y03, cospasaemoe

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

LLEHTPOBEXKHbBIM PEryNATOPOM B 3aBH-
CUMOCTH OT HacTOTbl BPALLEHUS KOMEH-

4aToro Bana psuratens (. Xapax-

TEPUCTUKK BaKyyMHOro peryastopa
(kpuBble 2) npUBEAEHbI ANS HACTUHHbIX
3Ha4YeHWH HOMWHAJIbHOM Harpysku
aguratens N. lpu nonHow ero Ha-
rpy3Ke BaKyyMHbI peryasTop He pa-
boraert. PeanbHbii YO3 cknagpisaet-
CS M3 YrNa Ha4anbHOM YCTAHOBKM W yr-
JIOB, YCTaHaB/IMBAEMbIX OKTaH-KOppPEK-
TOpOM 5, LeHTpobexHbIM 4 W BaKyyM-
HbIM perynstopamu 3; 6 - 30Ha 4ac-
TOTbI BPALLEHHS B PEXXMME XONOCTOrO
xopa geuratens [1].

B aneKkTpoHHbIX cuCTeMax xapakTe-
puctuka YO3 onpegpensietcs cnoxeHu-
€M B MWUKPOMPOLECCOPHOM KOHTPO-
nepe (MK), B 3aBUCMMOCTH OT KONHHe-
ctBa 06OPOTOB KONEH4ATOro Basa,
paHee PacCMOTPEHHbIX 30H 5, 4, 3
(pnc.2), T.e. kpuebix 11 2 npu pasnuy-
HOW Harpy3ke Ha gsuratenb. llpu 3a-
nycKe ABWraTesil B 3MMHee BPEMS MW
nocne NpPOAO/KUTEbHON CTOSHKH
(mBuratenb xonogHbi) pabora MK
KoppekTupyetcs. Kak yxe paHee 6bl-
N0 CKa3aHo, Ans cropaHus pabouent
cmecu Tpebyetca onpegeneHHoe Bpe-
Msi 2 MC, HO MOKa [BHUratefb He npo-
rpet v (kak cnepcTeue) He nporpeTa
TON/JMBHAA CMECb, PacnblieHre GeH3u-
Ha 1 obpasosaH1e napos B KapOlopa-
TOpe Mano3deKTUBHbI.

MpaKTU4ecKku BO BCEX aBTOMOOMH-

,\pe

i
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nax 6onbloe BHUMaHWe yaensetcs
MYCKY XONOAHOrO ABUraTens: nogaqa
0TpaboTaHHbIX FOPSYUX ra30B U3 Bbi-
MYCKHOrO KONNEKTOpa B BMNYCKHOM, B
BO3AYLWHbIA hUbTP, B KapblopaTop;
NoJorpes BNYCKHOrO KONNEKTOpa M
kapbropaTopa cneLuanbHbIMKU 3NeMeH-
TaMM, OXNaXAAloLLEN XUAKOCTbIO (Obl-
CTPOHAarpeBaeMou Npu Ha4anbHOM pa-
6ote meuratens). Kpome 3toro, B kap-
BlopaTope ycTaHaBAWBAIOT [AOMOHU-
TENIbHYIO APOCCENbHYIO 3aC/IOHKY ANs
NepBOHa4aNbHOro 0boralleHUs CMecH.

K atomy KoMnaekcy oTHOCHTCS Kop-
pekTuposka pabotel MK, npu 3Ttom
Ha4anbHbiM YO3 uameHseTcs B cTopo-
Hy No3AHero 3axwraxua (npodeccuo-
Ha/lbHble BOAMTENM XOPOLO 3HAIOT,
4TO XONOMHbIN ABMraTe/b Npolle 3a-
BECTM Ha nosfgHeM 3axuraHuu). Ha
xonogHom peuratene pabora MK ne-
PEXOMAMT K PEXUMY MOSHOM Harpy3Ku
(puc.2, kpusas 1). Ecnau xe Tepmo-
pat4uk (ycTaHaBauBaeMbll Ha ABura-
TeNb OTAENbHO OT AaTHuKa Temnepa-
TYpbl OXNaxaaloweH XUAKOCTH) He
pabotaet, T0 B asTomMobunax ¢ MK
Mpy 3anycKke NosABAseTCs AETOHALMSA
ABUraTens, peskue XA0nku B Kapbio-

Inextpux Ne 3/2000

paTop WK B FAyLIUTENb, NaaeH1e 06o-
POTOB U MOLLHOCTH.

B umnopTHbIX aBTOMOBUAAX ONpe-
[eneH1e ONTUMasbHOW XxapaKTepuc-
TMku YO3 cBA3aHO C yCTaHOBKOM [0-
NOJIHUTE/IbHbIX [ATHMKOB Ha [ABMra-
Te/b. ITO NPEXAE BCEro AaTHWK Ae-
TOHauuu (Mbe3ogaTyuK B rosoBKe
6noka); nambaa-3oHz, onpegensio-
wui CO u CH otpaboTtaHHbix razos
(no aHanorun emMKocTb napannesbHo
C TEPMOPE3UCTOPOM B BbINYCKHOM
KONNEeKTope); faT4UK NONHOW Harpys-
k1 (MHorma KoHTakTop, cpabatbiBalo-
WHA Ha BaKyyM, WHOrga eMKOCTb,
3a30p B KOTOPOW M3MeHseTCs aua-
hparmMoi BaKyyMHOro perynatopa -
B BMYCKHOM KOJIIEKTOPE WK B TPY-
fonpoBoje BaKyyMa rnasHOro Top-
MO3HOTO UMAMHAPA); AaTHUK Temne-
paTypbl BNYCKHOro Konnexktopa (KoH-
TaKTop, cpabatbiBalowuit Ha onpe-
menexnylo Temnepatypy). Bnarogaps
Aat4uky aetoHaunn Q MK dopmupy-
et YO3 He CAMILKOM paHHWi, a Bna-
rogapsa nambaa-3oHAy A, He CAWiW-
kom nosgnui (puc.3). Otcnexusa-
Hue MK Bcex pexumoB nossonser
noBbiCUTb MowHocTb U KM peurate-
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Nfl, U KaK CNIeACTBME, MOHW3UTL pac-
XO4 TOnnuBa.

MocneaHu# npumep ycoBEpLIEHCT-
BOBAHMs 3NEKTPOHHOM CXEMbl 3aXKMra-
Hua IC3 - MHOrOWCKPOBOW PEXHUM
paboTbi Mpu MyCKe XONO[HOMO fBUra-
Tens (paHee paccmatpusanocs B [2]).
®upma Mitsubishi paspaborana npo-
CTOW, HO HaZLEeXHbl KOMMyTaTop
(puc.4,6). Jat4nKom uMnynbcoB ABNS-
€TCS CHHXPOHHbIM reHepartop, Bbipaba-
TbIBAIOLLMK CHHYCOMAA/IbHbIE UMY JIb-
cbl puc.4,a, KOTOpbIe MOCTYNAOT Ha

DD1 L530/D1

gxog JC3, rge c nomolbio CXembl
netektuposanus R2-R4, C1-C3, VD4,
VD5 npeobpasyet ux B Tpaneuenasib-
Hble (puc.4,a,0cu.2). Ha VT1, VT2 co-
OpaH *ayuMi MynbTuebpaTop ¢ no-
NOXWTENbHOM 0bpaTHon ceasbio C5,
R9, KoTopbI hOpMUPYET U3 UMNYNb-
ca bonbwol gautenbHocTth (puc.4,a,
ocl,.2), HECKOMbKO (KaK npasuno, TpH)
WMNYNbCOB MajOW ANUTEIBHOCTH
(puc.4,a,0cu.3 v ocu.4). lanee ¢ kon-
nektopa VT2 (puc.4,a,0cu.4) curHan
npoxoauT Ha 6a3y VT4, Ha KonnekTo-
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pe KOTOporo hopMUpYyeTCs KOMMYTH-
pylowmni umnynbe (puc.4,a,ocu.5). Uc-
TOYHUKOM HeHagexHor pabotbl IC3
ABNISIETCA BbIXOLHOM KacKag 3/1EKTPOH-
Horo kommyTaTopa (JK).
MpaKTUHeCKK BO BCEX MMMOPTHbIX
3K cyLLecTByIOT CXeMbl 3aLMTbI Bbl-
XOAHOrO Kackaja Mo TOKY WU B HEKo-
TOpbIX - NO HanpsxkeHuio. B cxeme B
6asosyio uenb TpaHauctopa VT4
BK/IIOHYEHA CXEMa 3alLWTbl MO TOKY.
WUmnysbcbl, CHUMaeMble C 3MUTTepa
VT4, 4epes R13 cpaBHuBatoTCa C
OMOPHBIM HanpsXKeHWeM, hopMUpye-
mbiM R11, R12, VD6, VD7, v npu npe-
BbILUEHWM OTKpPbIBatOT TpaHaucTop VT3,
KOTOpbIM B CBOIO O4epefb 3aMblKaeT
6asy VT4 Ha semnio, npu atom VT4
3aKpbiBaetcs. B eBponeickue aBToMo-
OUAK yCTaHaBAMBAIOT KOMMYTATOPbI
Ha ocHose mukpocxembl L530 (puc.5),
KOTOpas BbINOJIHAET HECKOJIbKO (OYHK-
LUWH: YCUIEHWE MMNYNBbCOB C AaTHuKa
Xonna (Uh (puc.6,a). Yepes mukpo-
KOHTpON/ep NpeobpasoBaHHble AaH-
Hble MOCTynawT Ha BblBOg 3 (Uz,

puc.6,6), nanee B BXoAgHOW Kackaj

Inextpux Ne 3/2000

B €5 KFB ATH

BbIBOA 4 M Ha BbIXOLHOW TPaH3WUCTOP
(Uytk, pHc.6,8). C MC paHHble cHuMa-

l0TCA Ha TaxoMeTp BbiBog 12, a Takxe
MC KoHTposIMpyeT paboTy BbIXOZHOTO
TpaH3ucTopa no Toky Bbieog 13 v no
HanpsikeHuio Bbieog 15. Bonee ad-
(heKTUBHO BbIXOLHOM Kackaj 3alu-
wen MC L584 (puc.7), aHeprus nepe-
HanpskeHus (3oHa 1, puc.6,8) 3ambi-
KaeTcs TpaHsucTopom VT2 Bo BpeMs
3aKpbiTUA TpaHaucTopa VT1 B cnyyae
nepeHanpsxeHus Ha konnektope VT1.
Mpu aTom 3Heprus, nepesasaemas BO
BTOPHHHYIO LiEMb KATYLIKK 3aKUraHus,
LOMNOJIHAETCS 3HEprued CaMoWHAYK-
LnK nepsu4HOM 0bMoTkK [3].

Jlumepamypa

1. bopoBckux FOM., [ymeneB H.U
InekmpoobopydoBarue aBmomo-
6unet.-KueB, Buwa wk., 1988.

2. KpaByerko A.B. 3nekmporHeie
cucmemsl 3axcuzarus / /Padioa-
mamop.-1999.- Ne2.

3. Mukpocxemsi dns coBpemerHol
umMnopmHol aBmo3nekmpoHUKU. -
M.: [lodska, 1998.
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SAHUMATIENIDRAA SEKTROMEXHIKA

8
HHgukamop Hanpswenus
fopmosoi cemu

. Markpatos, r, 3anopoxse

10T npubop NO3BONAET BU3yasbHO
KOHTPO/IMPOBATb HanpsikeHWe BopToBON
CETU TPAHCMOPTHOTO CPEACTBA C HOMM-
Ha/ibHbIM Hanpshkernem 12 B noctosHHo-
ro Toka. OcOBEHHOCTBIO CXEMHOTO pelue-
HUAA SABNSETCA NPUMEHEHWE OfHOTO [BY-
LBETHOTO CBETOAMOAA U OAHOM MHKPOCXe-
Mbl Ge3 ctabunnaatopa HanpsKeHus.

Ha 6onblwmHcTBE aBTOMOOMNEH OTCYT-
cTBYyeT Npubop, N0 NOKa3aHKAM KOTOPO-
ro BOANTE/b MOr 6bl CyAUTb O Hanpsixe-
HUW BopToBO# ceTW. Hanpsixerue 6opto-
BOM CETH aBTOMOBMNS U3MEHSETCS B LK~
POKHMX Npefenax, B 3aBUCHMOCTH OT pe-
XnMa paboTbl CUCTEMbI 3NEKTPONHUTAHHS.
TO4HOCTb U3MEPEHHSA €r0 3HAYEHHS, KaK
npaeuno, He Tpebyetcs.

YcTpolicTBo, Cxema KOTOPOro noKasa-
Ha Ha pHc.1, nossonseT onpeaenats He-
TbIpe COCTOAHWA HaNpshkeHus B GOPTOBOM
ceTH aBTOMOBUNS:

ot 4 no 9 B - aByxuseTtHbIi ceeToau-
Off CBETUTCS YKENTbIM LBETOM (KpacHbii +
3eneHbIi);

o

+

ot 9 go 13 B - ceetoauon ceetutcs
KpacHbIM CBETOM;

ot 13 o 15 B - ceetoguon, ceeTuTCA 3€-
JIEHOM CBETOM;

Bbilwe 15 B - cBeTogMon muraet kpac-
HbIM W 3€/IEHbIM CBETOM,

OCHOBHbIM 3/1EMEHTOM CXEMbI ABNSET-
cs mukpocxema cepuun 511 (HLL-H102,
FZH261§T Ona BbibpaHa M3 ycnosus He-
NoCpefCTBEHHOrO NUTaHKs bopTa oT ce-
1 asTomobuns. Mo FOCT 3940-84 ato
HanpsixeHue cocTaensert ot 10,8 o 15 B.
Mo nacnopTHbIM AaHHbIM HA MUKPOCXEMY
[OMYCKAETCA HANpPSYKEHWe NUTaHUA OT
10,8 mo 20 B. Mukpocxema 3atoi cepuu
UMeeT GOoJiblLYI0 NOMEXO3ALLMLLEHHOCTD
3a CHeT MPUMEHEHUS B 3IEKTPUHECKON
Cxeme CaMOM MUKpOCXeMbl AMOfa 3eHe-
pa ¢ noporom HanpsxkeHus 6 B, a Takxe
BbIXOZHAS LiEMb CrieLuanbHOM KOHGMrypa-
LMK MCKNIOHaeT BbIGPOC TOKa Ha BbIXoae
CXEMbI NP U3MEHEHMH BbIXOAHOrO Hanps-
XeHus ot yposHs sor.”0” [o ypoBHs
nor.””,

CxeMa ycTpomcTBa COCTOMT U3 eNuTe-
119 HanpskeHus W peauctopos R1, R2, R3.
Peauctopsl R4, R5 sBnsitoTcs orpaHyym-
TENAMW TOKa OISl CBETOAMOL0B, KOHAEH-
catop C1 aBnsetcs BpemMsi3aatoLLmum aie-
MEHTOM reHepaTopa NpH HanpsiKeHH,
Gonbwmm 15 B. [uog ciyxut ans Toro,
4106bI HE JONYCTMTb NEPEnoIOCOBKH, a

K14 4——#6—:_
Cl DDt VD1
R1 + Umer
E 7 VD2
R2 & 2 & 2| &
6 3
T 5 1 13
1
K7 |
R3 DD1

DD1 5111A1
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CTabMMTPOH - A9 3aWMTbl CXeMbl OT
nepeHanpsiKeHuH.

Ha puc.2,a nokasaHa cxema ne4atHow
nnarbl, @ Ha PUC.2,6 - MOHTaXHas cxema.

JnemenHTHas 6a3a: pesncTopbl R1, R2,
R3 tuna C2-29B 0,125 B; peauctopsbl R4,
R5 tuna OMAT 0,25 Br; avon VD1 tvna
K209, crabunutpor VD2 tvna KC522B
C HanpsieHueM crabunusaumy 20 B, koh-
pexcatop C1 tuna K50-35 wnm wmHocr-
paHHoro npousesogcTea emkoctbio 100
MK® Ha 16 B. Ot emkocTH 3TOrO KOHAEH-
caTopa 3aBWCHT 4acToTa NepeKoHeHHs
KpacHblii-3enenbiit. Ceetoamnog HL1 tvna
LHG3392 05 m.

MpnBop MOXHO yCTaHOBWTL MO0 B
KoMbu1Haumio nprbopos, Mbo psaoM ¢
Hell BbIBECTH /MLWb /IMH3Y CBETOAMOAA
ANl BU3yanbHOro Hab/togeHus.

MpuHUMNManbHas anekTpuyeckas cxema KOMMyTaropa
3640.3734 aBTomMo6unei BA3 2108, 2109 1 "Taspus"

OnepatvBHas nposepka KoMmmyTatopa 6es
ycTaHoBKkH B aBToMobuAb (puc.1). Ha exon (bi-
Bog, 6) nofaem Hepes TPaH3UCTOPHBIM KIIKOH CUr-
Han oT reHepatopa actotoit 300 Iy (MoxHO
¢ ['YK), Ha Bbisoapl 4 - Hanpsbkerue +12 B 1 Ha

VANRXALOE X AUE BVIHGIELVINAR VE

AM. [prouuno, r. Morunes-logonsckuii

BbiBogpl 2 U 3 - -12 B. K knemmam 1 v 4 nog-
Kkniodaem TenedoHbl (TOH-2). B Tenedonax
GyAyT [OBOSBHO FPOMKO C/IbILLIHbI CHrHAbI Fe-
Hepatopa. MoxHO ocuunnorpadoM npocMoT-
peTb ocumnnorpammbl Ha sbisogax MC (puc.2).

4
> +12B
,M, ,ﬁ ) 5. MutaHue
o o 1 7 jatumka
U 8 0,22MK
u 82 cT=12) I 1 Beiog
L497B Uct=128 10K
' 1 = 16
0,33k P, sk 2900 BU941ZPFI
|
560 L 14 13
§ 5 12
Bxon 2200 g 11 -128
—17 10 ;
8 9 0,1mK Kopnyc
m 1MK x 63B :l—
IMKX63B
Ug Uy Uso
U uUuu Lo yAavAvAVAY;
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JJNEKTROHOBOCTIN

3ameqartenbHbi Hemeukni duank [eopr
Cumon Om (1789-1854), ube uMs HocHT 3Ha-
MEHWTbIM 3aKOH 3IEKTPOTEXHWKK W eAHHULA
3/IEKTPUHECKOTO CONPOTHB/EHHS, poaunca 16
mapTa 1789 r. B JpnaHrexe (dpenepansHas
semns basapws). Ero oTel, Gbin U3BECTHBIM B
ropoge macrepom-mexaHukoMm. Manbuuk Om
nomoran oTLy B MacTepCcKOM U MHOTOMY Y He-
ro Hay4uncs. Bbitb Obl eMy MexaHWKOM W
NPOAOMKATL AeN0 0Tua, Ho OM Bbin HecTo-
nobuB, XOTeN cTatb y4eHbiM M pabotatb B
JIYHLIMX FePMaHCKHX YHUBEPCUTETaX.

OH NOCTYMMA Y4UTbCA B YHUBEPCHTET B
JpnaHreHe u 3akoHuun ero B 1813 r. Ero
nepeas paboTa - y4uTeNb (OU3UKK U MaTEMa-
THKK peasibHoi Wwkonbl B bambepre. Mocne
HECKO/bKMX ieT paboTbl B Wwkone MedTa Oma
ocyuwectsunacb. B 1817 r. oH ctan npodec-
copom matematuku Mesyutckoro konnepxa
8 Kenbre. 3pecb OM 3aHancs uccnegosaHu-
MK B 061acTH 3NIEKTPUHECTBA, WCMONb3YSA
6arapeio Bonbta. OM coctasnsn anektpuse-
CKWe Lenu U3 NPOBOAHWKOB PasfIMtHOM TON-
LKHbI, U3 PA3/IU4HbIX MATEPHasoB, Pasauy-
HOW A/MHbI (MPM4eM NPOBO/IOKY OH NPOTAMU-
Bajl caM, UCMONb3ysl COBCTBEHHYIO TEXHONO-
FUI0), MbITasACb MOHATb 3aKOHbI ITUX Lenew.
CnoxHoCTb ero paboTbl MOXHO NOHAT,
BCMOMHMB, YTO HUKaKWX M3MEPUTESIbHBIX MPH-
Gopos ewe He 6biI0 U O CUAE TOKA B LENH
MO>HO 6bIIO CYAWTD MO Pa3/IMHHbLIM KOCBEH-
HbiM 3cpcpekTam. OMy oHeHb NPUroguIKCH Te
HaBblKK paboTbl, KOTOpbIe OH Np1obpen, pa-
6oTan B MacTepckoil c oTuoM. A elue emy
04€eHb NPHUIrOANIIOCH YMOPCTBO, OO JKCNepH-
MEHTbI LUK B TeyeHne 9 nert.

[lns xapaktepuctuku nposogHukos Om B
1820 r. BBen noHsatHe "conpotuenenue”, emy

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

Om pedaxyuu: 8 nepsvr 08yx Homepax "dae-
KMPUKL" OblAU HANEYAMAHL CMATBU O 3aMeUd-
meavHblr Yuensvlr Andpe-Mapu Amnepe u Aneccan-
0po Boavme, ces3anmble ¢ onpedesermbluu 100utell-
Homu 0amamu. ITockoavky ¢ amumu uUmeHamu
C8A3AHDL HA3BAHUAL eOUHUY, IACKMPUUECKUT BeU-
YUK, MO NOABUAACH UDLsL 8 NOCALOYIOWUL HOMEPAL
"dnexmpura” pacckazams 0 OpYeuUr Yuenvlr, Ubu-
MU UMEHAMU HA36AHBL OUHUYDL INEKMPUUECKUL U
MazHUMHbLL deaunut. VI npeicOe gcezo pacckadicem
0 mpemven yuacmuure 3axona Oma, wbUm umeHem
3ax0H U Ha3eaH, o [eopee Cumone Ome.

. TEOPI" CUMOH OM

K 180-11eT0 EKTDHYECKOrD COMPOTUBNIEHNA

Ka3anocb, YTO MPOBOAHWUK COMPOTUBASETCA
TOKy. [Mo-aHrMiCKM 1 no-hpaHLy3CcKu co-
MPOTHB/IEHHE Ha3blBaeTCA resistance, noaTo-
MY COBPEMEHHbIM CXEMHbIM 3/IEMEHT Ha3blBa-
eTCs peanucTopoM, a nepeas bykea R ¢ nerkoit
pyku Oma 10 crx nop Mcnonbayetcst kak 06o-
3Ha4eHWe pesnucTopa B CXemax.

B 1827 r. Bbilwen ocHoBONONAratOLLMA TPYL,
Oma "MatemaTnyeckoe UccnefoBaH1e ranb-
BaHW4ECKHMX Lenei”, B KOTOPOM W Bbin cchop-
MY/IMPOBaH 3HaMeHWTbIH 3akoH Oma. Kasa-
nocb 6bl, CTONb NpoCTas MaTemaTuyecKas
(hopMynia, KOTOPYIO Cerqac U3y4atoT B KO-
nax, LOMKHA 3aCAyXHUTb Bceobliee npusHa-
HKe, HO nony4Mnock Haobopot. Konneru npu-
HSMU B WTbIKK BbiBoAbl OMa, Ha4anuch Ha-
cMeluku Hag HuM, OBuxkenHbii OM yBoauncs
U3 Kosnemka B KenbHe.

B nocnegytowme roabl OM xun B GegHoc-
M, paboTas 4acTHbiM yuuTenem B Beprute.
Tonbko B 1833 r. emy yaanocb ycTpouTtbes Ha
paborty & MonutexHuyeckyio wkony B Hioph-
Gepre. Tem BpemeHeM 3a rpaHuLeH npusHa-
M BaXKHOCTb pabot Oma. B 1841 r. Bpuran-
ckoe Koponesckoe 0BLLeCTBO Harpaguio ero
3071070 Medanbto, a 8 1842 r. usbpano Oma
CBOWM [ieHCTBUTENbHBIM 4neHoM. HakoHel, B
1849 r. Om ctan npodheccopom MioHxeHcKo-
ro yHuBepcuteta. Beero 5 net oH umen Bo3-
MOXHOCTb MOIHOLEHHO paboTaTb U npenoga-
gatb. 7 vionst 1854 r. M'eopr Cumon OM ckoH-
yancs.

B 1893 r. MexayHapOAHbIH 371EKTPOTEXHU-
HECKUIH KOHIPECC MPWHAN PELIeHWe BBECTH
€4UHULY 3NEKTPUHECKOTO COMPOTHUBIEHUS
Ha3Ban ee umeHeM eopra CumoHa Oma, noa-
HEPKHYB TEM CaMbIM BXKHOCTb €r0 OTKPbITUS
AN1S1 3NIEKTPOTEXHHKH.

AnekTpuk Ne 3/2000
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XypHan “PA-3nekTpuk” oTKpbIBaeT pydprky “BM3UTHbIE KapTOuKu”. B Hell
Bbl MOXETE pa3mMecTuTb MHOPMaLUMIo 0 CBOEM hUpMe Mo CreayowyM Hanpas-
neHvsaM: 6noku NuTaHus, NpeobpasoBaTeny, BeINPSIMUTENN, CUCTEMBI XI3HE00e-
CMNEeYeHns, CXeMbl MHOMKALMW U KOHTPOSIS, 3NeKTPOABTOMATVKA, MOHTaX, PEMOHT
1 ONCTAHUMOHHOE YNpPaBneHMe OCBELLEHNEM, METOAbI U CPEACTBA SKOHOMMM 3ie-
KTPO3HEPTUW, 3NEKTPOVHCTPYMEHT, CBApPOYHbIE annapartkl, GbITOBLIE aNEKTPUYe-
CKue Nprbopbl, aKKyMynsTOpbl, SNEMEHTHI NUTAHNS, 3apSaHbIE YCTPOCTBA, ane-
KTpuyeckoe 060pyaoBaHe aBTOMOBUAENA 1 MOTOLUKIIOB.
YBaxaemble GuaHecMeHbl! XypHan “PA-3nekTpuk” 4nTaloT U CneumanucTbl-
SHEPreTVKX, 1 NOTPEBUTENN SNEKTPOIHEPTM, U MOKYNATENN SNEKTPOTOBAPOB.
Jaiite o cebe 3HaTb Bawwum aenossiM naptHepam 1 Bel yoeautech B apdek-
TUBHOCTU pekniambl B “PA-3nekTpuk™.
PacueHku Ha nybnukauuio nHpopmaumm ¢ ydetom HAC:

B LWECTM Homepax 240 rpH.

B ABeHaauatn Homepax 420 rpH.

O6vem o0bsIBIEHNS:
onvcaHne poga aestensHoctn dupmbl 12—15 cnos, He 6onee AByx TenedoH-
HbIX HOMEPOB, OAVH afPEC ANEKTPOHHO NOYThI 1 aapec oaHon Web-CTpaHuLibl.

Takxe NPUHUMAIOTCA 3aKa3bl Ha pa3MeLleHne 6104HOH peknambl Ha 4/ 6 CTpaH1lax

TMOMOCA v eveeeeeeeenn 150 y.e.  Ob6noxka
1/21000Chl oo vv i 80ye. MTnmomoca................ 600 y.e.
1/4TM000CH « v v vveeen 45y.e.  1/2mONOCHl. v v i 300 y.e.

HKny Banmx npepro:xennii mo tei. (044) 276-11-26, 271-41-71, E-mail:lat@sea.com.ua
Pyx. oy, pexnamsr JIATBIII Cepreit BacuianeBua

BHuUMaHuUIO yutaTtenen u pacnpOCTpaHMTeneﬁ XypHanos

K pacnpoctpaHeHHto >KypHa/ioB NPUraalaloTcs 3auHTEPECcOBaHHbIE OPraHW3aLuK
YacTHble PacNpPOCTPaHUTENMU. YacTHble PacnpoCTPaHUTENU NOYHAIOT JKypPHAIbI NO NbrOTHBIM
ueHam. Bawwu npeanoxenus pepakuna oxupaet no Ten. (044) 276-11-26 wam no appecy
penakuuu: Ykpauna, 03110, Kues-110, a/s 807. KommepHeckomy avpekTopy.

Yutatenu Moryt npuobpectn HEOOXOAMMOE KOMHECTBO XypHaNOB, CAENAB npegoniary
MOHTOBbIM NEPEBOAOM C HETKMUM yKa3aHWEM Ha3BaHWsl KypHaia, HOMepa M rofia U3faHHs.

[Insa xutened YkpauHbl CTOMMOCTb OAHOTO 3K3eMmmssipa ypHana “Pagioamatop” c
y4etoM nepecbiiku no Ykpaure coctasnset: 1993-1997 rr. - 3 rpH., 1998 r. - 5 rpH., 1999 -
6 rpH., 2000 r. - 7 rpH.

CroumocTb ogHoro ak3emnaspa »xypHanos "Pagioamatop-Inexktpuk” u "Pagioamarop-
KoHcTpykTop” ¢ y4eTom nepecbiiku - 4 rpH.

HanoxeHHbIM nnaTeXxxoM pefakLys XypHaslbl U KHUMH He BbicbiiaeT!

BHumanue! LieHbl npu HanM4KM nuTepatypbl feicTBuTenbHbl Ao 1 mapta 2000 r.

Mpenonnaty npoussoanth no aapecy: 03110, Kues-110, a/s 807, MotopHomy Banepuio
Bnagumuposu4y.

[ns NoANMCHUKOB Hepe3 OTAENEHUs CBA3M HallM MOAMMCHble WHAeKchl: “Pagioamarop”
- 14435, "Papgjioamatop-Inektpuk” - 22901, "Pagioamarop-KoHctpykTtop” - 22898.

[Momuute! MopnucHas CTOMMOCTb HUXKE NPEANOCHINOHHOM.

Mpu otnpasneHun nucem B afpec pedakuuu NPOCMM BKAAAbIBATb MYCTOW KOHBEPT C
obpatHbiM agpecoM. Ha nucbMa Ge3 KOHBEPTOB C 0BpaTHbIM aApPecoM peaakuus OTBeTb
nasatb He byner.

Cnucok pacnpoctpanuTeneit cm. 8 "PA” 3/2000, c.64.

"Papioamartop”, "PapioamaTtop-dnekTpuk”, "Papioamatop-KoHcTpykTOop™!

Inektpuk Ne 3/2000 61



N3gaTeabctBo “Pagioamarop” npegraeaet [T

Ecnv uurarenelt sanHTEpecoBano KOKoe-Mbo W3 MepeuncreHHbix M3AaHMM, TO HEOBXOaMMO OGOPMMTH
no4TOBbIM Nepeson B Grmxariuem otaeneH casau no anpecy: 03110, r. Kues-110, a/a 807, MotopHomy Banepuio
BnapumupoBuuy.. B otpsieHOM TanoHe BRaHKa NOYTOBOTO MEPEBOAA YETKO YKA3ATH CBOW OAPEC W HO3BAHHE
3aKka3biBaemoit Bamu kumrn. Opranmsaunn moryt ocywectsuts npornary no 6/x: AN “UsparensctBo
“Pagioamarop”, p/c 26000301361393 & 3anusubiusom ora. YkplUB r. Kues, M®O 322153, kop
22890000. )Xnem Bawwux 3akasos. Ten. ans cnpasok (04) 271-41-71; 276-11-26; E-mailredactor@sea.com.ua.

l ueHbI YKQ3CaHbI B FPH. U BKJIIOYAIOT CTOUMMOCTb NMEepPeCbisIKU.

Anbbom cxem (Buaeokamepsi). Boin.1, 2, 3 no 43.00
Anbbom cxeM KacceTHbix BuaeomarHutogoros. Hi8.-000 "TETMAH”, 122c. 36.00
Broku nutaHus uMnopTHbIx Tenesu3opos. Buin.13. Jlykun H.-M.:Hayka Tex, 1997.-126C. .....ccvvevvevererreererrennens 19.80
BxogHble 1 BbIXOAHbIE NapameTpbl BbITOBON paguoanekTp. annap.. Lteitept JI.A.-M.:PuC, 80c. .... o480
'MC-nomowHuk Tenemactepa. anaundyk J1.-K.:CIA, 160c. 4.00
Wctounukn nutanms BM u BIN. Butorpagos B.A.-M.:Hayka Tex, 1999.-128¢c 26.80
NcTouHukn nutanmust MoHo61okos W Tenesn3opos. JlykuH H.B.-M.:ConoH, 1998.-136C. ...cvvevrermrrmnrererneresennnes 19.80
Mukpocxembl ans ayano W paguoannaptypbl-M.:logeka, 1999.-288¢ 22.00

Kak bibpatb Brugeokamepy? Lnwurun W.B.-C.-1."Nlanb”,-512¢. 14,80
MukpocxeMbl 6710KOB LBETHOCTU MMNOPTHbIX Tenesn3opos. Poant A.-M.:Conon, 1997.-207c. ..... .

MuKpocxeMbl Ansi UMNOPTHbIX BUAeOMarHuToghoHoB. Cnpasoynuk.-M.:logeka, 1997.-297c. .
MukpocxeMmbl Ans COBP. MMNOPTHbIX Tenesu3opos. Bein. 1. CnpasoyHuk.-M.:logeka, 297c.
MuKpocxembl Ans coBp. UMNOPTHbIX Tenesu3opos. Bbin. 4. Cnp.-M.:[ogeka,-288c...........
Mukpocxembl ans TenesupeHus U BuaeotexHuku. Boin.2. Cnpasouqnuk.-M.:Jogeka, 304c. ...
Ycrpoictea Ha Mukpocxemax. buptokos C.-M.: Conon-P, 1999.-192¢

O6cnyxmBaH1e n peMOHT 3apybexHbix 6biTosbix BM. KonecHnuenko 0.B. , 270C. ..oevvereereereeernresessesssennens 11.80
Bupeomarnutodporbl cepun BM.-M.: Hayka 1 texnuka, 1999.-216c. 32.00
3apybesxHble BM 1 sugeonnetiepbl. Boin.14. M.: Cono, 240c. 32.00
3apybexHbie BM 1 sugeonneiiepsi. Boin.23. M.: Conon, 1998.-212c. 37.00
lpakTnKa UamepeHuit B TenesuauoHHon TexHuke. Bbin.11.JlaBpyc B..-M.:ConoH, 210C. ....covvruverniernerersersienens 14.80
Mpuctaeku PAL B cepuitHbix LBeTHbIX Tenesusopax. Xoxaos b.H.-PuC, 70c. 6.00
PemoHT 4/6 nepeHocHbix TV. Megsbepr t0.M.-M.: Manun, 1999.-144c. 10,80
PemoHT uMnopTHbIx Tenesn3sopos (sbin.9). Poaun A.-M.:Conon, 240c. 29.60
PemoHT 3apybexHbix MoHuTOpoB.”PemonT” B.27, loH4erKko AJ1.-M: ConoH,1999.-216C. .....oevvererreereereereensenees 34,00
CrposHble TpaHcdopmaTopbl 3apybexHbix Tenesn3opos. Boin.24. Moposos. U.A.-M.: Conon, 1999,-104c. .....18,80
TenesnaunoHHbie Mukpocxembl PHILIPS. Khura 1. Monamapetrko A.A.-M.:Conon, -180c... .18.00
Tenesusopsl GOLDSTAR Ha waccu PC04, PCI1A. Bobbines t0.-M.:Hayka 1 Textuka, 1998. 14.90
Ypoku Tenemactepa. YcTpoctso 1 pemoHT 3apy6. LITB Y.2. Burorpagos B.-C.-.: Kopona, 1999 -400c .....34.80
Tenesu3opbl BankHero 3apybexbs.Jlykut H.-M.:Hayka n Textuka, 1998.-136¢ 19.80
AHanoru oted. W 3apyb. AMOAOB W TUPUCTOPOB. YepenaHos B.I'I.-M.:KY6K, S318C. e 15.00
[lvopbl v ux 3apy6. aHanoru. Cnpasoutuk. Xpywes A.K.-M.PaguoCodbr, 1998 r., 1.1,72, no 640c. ...no 19.00
InemeHTbl cxeM BbiToBOW pagnoannap.(koHaeHcaTopbl, peauctopbl). Akceros AM. M, 272¢. .......cccveeveceee...9.80

WHTerpasnbHble MUKpocxembl - ycunutenu mMolwHoct HY. Turutae., 137¢ 6.90
WHTerpasnbHbie Mukpocxembl. MUkpocx anst TenedhoHnm u cp-8 csasn. Boin.2.-M.: JOASKA, 1999, 400 c. ....37.80
WnTerp. Mukpocxembl u 3apyb. aHanoru (cep.544-564). Cnpasosnmk.-M.:KY6K, 1997.-607c. ... E

Wuterp. mukpocxembl. Mepcnektustble usgenus. Boin 1.-M:Jogexa, 96c¢.
WHTerp. mukpocxembl. MepcnektusHble u3nenus. Boin 2.-M:[lopexa, 1996.-96c.
WHterp. mukpocxembl. MepcnektusHble uanenus. Boin 3.-M:[opexa, 1997.-96¢.
MUKpOCXeMbl Ansi COBPEMEHHBIX MMMY/bCHbIX UCTOHHUKOB nTaHua.-M.: [IOJI9KA, 1999....
MuKpOCXeMbl 419 IMHENHBIX UCTOHHUKOB MUTaHWs W Ux npumerenue.-M.:0OJIEKA, 288c...
MukpocxeMbl fnis coBpeMatHbix UMNopTHbIX TenedoHos.-M.:JOAEKA, 1999,-288c.
Mukpocxembl gns ynpaenenus anektpogsuratenamu.-M..JOJEKA, 1999, -288c.
CoBpeMmeHHas 3nekTpoHuka. MepcnektusHble u3genus. Boin 4.-M:[logeka, 1998.-96¢. .
CopepaHue aparmeTanios B pagvoanementax. Cnpasoutuk-M.:P/6ubamor, 250c.
CnpasouHuk: PagnokomnoHeHTsl u matepuansl. Maptana O.H.-K.: Pagioamarop,1998 r.
CnpasouHuk anektpuka. Kucapumos P.A. "Paguocodpt” 1999 r. 320c.
Tpanaucropbl.Cnipasouuk Boin.5,8. TURUTA,1998
3apybex. aHanorosble MUKpocxeMbl W ux ananory: Cnpas. T.1, T.2-M.: PaguoCodbr, 1999
3apybex. tpaHanctopsl, arogpl. N...60000...: Cnpas.-K.: Hayka i Texnika, 1999, 644 c. ...........
3apy6.TpaH3ucTopbl U Wx ananor., Cnpas. 1.1., M.Pagnococr,1998 ..
3apyb.TpaH3ncTopbl U WX aHanorw., Cnpas. 1.2., M.Paguocodr, 1998.
KomnoHeHTbl cunosoi anekTporukk thpmbl MOTOROLA. Mearos B.C.-M.: JOLI3KA, 1998
Artnac ayanokaccet ot AGFA no JASHIMI. Cyxoe H.-K.: C3A, 256¢c.
AsTomarnutonbl. PeMoHT 1 obcnyxusanue. Boin.8. Kyaukos .B.-M.: IMK, 1999 X
PemoHT 1 perynuposka CD-npourpbisateneit. 3apybes. anektpornka. Aspamenko H0.0.-K.: H i 1., 1999.....29.60
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CxeMoTexHUKa npourpbiBatesnei komnakT-guckos. Aspamenko H0.®., 1999 r., 128c. + CXEMBI ..vuvuvrevrennenee 29.80
Cu-bu cBasb. [loaumetpus. UK Texnuka. dnektp npubopbl. Burorpagos F0. Cp-sa ceasu-[MK,1999. 240.....17.00

Aobi,nprctasku,mukpo- ATC. Cpeactso 6esonacHocTu..-M.:Akum., 1997.-125¢. 14.80
Bopbba ¢ TenedoHHbIM nupatcteoM. Metogbl cxembl pekomeHpaumui. banaxkuqes U.H. 1999 126 c. .............. 17.70
Mukpocxembl ans Tenedporuu. Boin.l. Cnpasounuk-M.:loaeka, 256¢ 14.80
Pemont paguotenedoHos SENAO u VOYAGER. Caguerkos [LA.-M.: ConoH, 1999 ....ccveervernenrnerenerneennnns 34.40

Cpegctaa MobunbHol ceasn. Angpuaros B. “BHV-C-M” 1999 r. 256 c.
CxeMOoTeXHUKa aBTOOTBETHHKOB. 3apybes. anekTpoHuka. bpyckut B.A.-K.: HiT, 1999 ....ccvvevevevrrerrerrerrereinns
Mukpocxembl Anst coBpemetHbix uMnoptHbix TA.-M.:[logeka, 1998.-288¢
TenedgpoHHble ceTv W annaparbl. Kopskun-Yeprsik C.J1. -K.: Hayka i TexHika, 1999, 184 c. ............
TenedporHbie annapartbl ot A go f. Kopsikun-Yeprsk C.J1. Uap. 2-e gon.-K.: H i 7, 2000, 448 c..
Cnpas.no ycTporcTBY M peMoHTy Tenedp.annapatos 3apyb. v otey. np-sa-M.;IMK ,1999r. ..........
BbitoBas v odmcHas TexHuka cesan. [psikonos B.M.-M.: Cono, 1999

AnteHHbl cnytHukoBble, KB, YKB, Cu-bu, TB, PB., Hukutun B.A. IMK 1999 ,320 C. ..covvvrrrrreercrrrrnreerenennne 24.60
BbiToas 1 oducHas TexHuka ceasu. [pskonos B.IM. "COJIOH-P”, 1999, 368 c. 29.40
Bbibepy anTenHy cam.. Hecrepenko W.U.-3an.:Po3bygosa, 1998.-255¢. 19.60
Kak npunumarts tenenepegaun co cnytHuko. Hukiutid B.A. "ConoH-P” 1999 176 C....ocveereererernerncreennennennes 18.40
CnyTHukoBOe TenesuaeHue B Bawem gome. “Monuron” C-M.1998 r., 292 c. 16.80

CnyTHukosoe Tenesuaenue Jlesdenko B.H. "BHV-CaHKT-I'IeTep6ypr” 1999 r. 288 c. .. ..24.00

CnyTHUKOBOE TeNeBHAEHUE W TeNeBU3HOHHDbIE aHTeHHbl "ToabiMa” Munck 1999 r. 256 c. .. ...19.40
TenesusuoHHble aHteHHbl. Cunaees 0., -M.: Dennkc, 1998.-192c. 9.00
MHorochyHKL1OHabHble 3epKasibHble aHTEHHbI l'octes B.W1. -K.,Pagnoamarop 1999 320CTp. ..ccoveerrersnersennne 14.00
Pagunontobutenbckuit High-End.,”Pagioamatop”, 1999,-120c. 10,00
IKCnepuUMeHTasIbHas NIEKTPOHKKA. Tened)ouvm, KOHCprKLIMM.-MZ HI', 1999.-128¢c 12,80
Mepxunrosas cesisb.Conosbes A.A. - M.; Jko-Tpennas. 2000r.-288 c. 48.00

48.50
..46.00

ATM TexHonorus BbicokockopocTHbix ceted.A.H.Hazapoe,M.B.Cimoros.-M.:3ko-Tpenas, 1999
ISDN Y FRAME RELAY:texHonorus 1 npaktuka uamepenuin.\.I baknaros.-M.:3ko-TpeHas, 1999 .

TexHonoruu namep nepsu4 cetu. Y.2. Cuctembl curxpornsaumun ,B-ISDN,ATM.,Bbaknaros WU.I. M.; 3-T. ....... 47.50
CurxpoHHbie uudposble cetd SDH. H.H. Cnenos. -M.: 3ko-TpeHps,1999. 47.00
Curnanusaums B cetax csasn.b.C. Monbgwrenn-M.: Paguo v cessb, 1998, T.1. 54.00

49.00
89.00

CraHgapTbl U cucTeMbl nofsuxHoON paguocssau. 10.A. Tpomakos.-M.: Jko-Tpenas,1998. .........
CrpykTypHpoBaHHble KabesnbHble cuctembl. U3p.2-e gononH. Cemenos A.b.-M.; 3-T., 1999 r. ...
BonokonHo-onTH4eckue cetu. P.P. Y6aigynnaes. -M.: Iko-Tpennas,1999.-272.
Metopbl 3mepenuit B cuctemax cesan.W.I. Baknaros. -M.: Jko-Tpergs,1999.
BosiokoHHas onTHKa:KoMMOHeHTbI,ccTeMbl nepeaadqu,amepenis.A.b.Nsaros.-M.:CC.-99.-672 ¢

O6wekananbHas cucrema curHanusaumnu N7. B.A. Pocnisikos. -M.: 3ko-TpeHas, 1999, .....ceeereereneenes
Mpotokonbl cetn goctyna.b.C. MonbpwreiiH. -M:Paguo v ces3b.-1999.T2.
Xeneso IBM 99. Xapos A. -M.: MukpoApr, 1999.-352¢c
Komnbiotep, TB 1 3goposbe. MasneHko A.P. -152 c.
MukpokoHTponnepsi cemerictsa Z86. Pykosoacteo nporpammucta-M.: JOOIKA, 1999......ccevveevrerrererreennens
MNyteBoguTens nokynarens komnbiotepa. M. Ky6K, 330 ctp
BBS 6e3 npobnem. Yambepc M.-C-.:Mutep, 510c.
Borland C++ ans "vaitHukos”. Xaitmen M.-K.:Ouanektuk, 410c.
Corel Draw 5.0 ogHum B3rnsgom. Moxomapenko.-K.: BHV, 144c.
Microsoft Plus ans Windows 95 Bes npobnem. [I. XoHHukar-M.:burom, 290c.
Netscape navigator-saw nyTb B Internet.. K. Makcumos-K.:BHV, 450c.
PageMaker 5 for Windows pns "vainukos”. Mak-Knennang-K.:Ouanektuk, 336¢.
Word 7 gns Windows 95. Cnpasoutuk. Pyan Koct-M.:Butom, -590c.
W3y4n cam PageMaker gna Windows. BpoyH [l.-M-k: Monypu, 479c.
Ontumuzaumus Windows 95. Yart Annen JI-M.:IuaCodpr, 352c.
Ortsetbl Ha akTyanbHble Bonpockl no PC. Kpeir-K.:luaCodr, .
Mpaktudeckuin kypc Adobe Acrobat 3.0.-M.:KY6K, -420c.+CD
MpakTnyeckuit kype Adobe llustrator 7.0.-M.:KY6K, 420c.+CD
MpakTtuyeckuit kypc Adobe PageMaker 6.5.-M.:KY6K, -420c.+CD
MpakTn4eckuit kypc Adobe Photoshop 4.0.-M.:KY6K, 1998.-280c.+CD
Adobe.Bonpocsi 1 otsetsl.-M.;KYBK, 1998.-704 c.+CD
QuarkXPress 4.MonHoctbio.-M.;Pagnocodr ,1998 r.712 c.
[Mporpammuposatue 8 WEB ans npodpeccronanos. [xamca K.-MH.:Monyppu, 631c. .....vcvecee
cpchexTueHas pabota ¢ Corel Draw 6.0 ans Windows 95. Matbios M.-C.MM.: Mutep, 730c. ......
dbchextHas pabota ¢ CYB/L. Borymupckwit B.-C.M.: Mutep,-700c.
Excel 7.0 COTHM NO/IE3HbIX PELENTOB. LLiu6 Mopr-K.: BHV, 464c.
Internet ans "vahnukos”. 4-e usnanve. Nlesun Oxon-K. ,U.ManeKTMKa, 352c.
KonmnbtotepHas 6e3onacnocn: anst "qamnukos”. Jesuc Mutep-K.:Onanektuka, 272c. ..
"KB-Kanengapb”-K.:Pagioamarop
"YactoTbl s nobutensckoi paguocesan” brokHot-K.:Pagioamatop
"PanvokomnoHenTsl” xypHan Ned/99 ,Ne1/2000
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SAHUMATIENIDRAA SEKTROMEXHIKA

[poBepbTe CBOM 3HaHUA

MpvBognM pelueHns 3agadu 3, onyb-
nukoBanHol B P3 2/2000.

3apa4a 3. C y4eToM 3/1€KTpUHECKON
cummetpun cxembl Todkn C, D, E, F
(puc.1) HaxopsTCA nof OAHMM NOTEHLMa-
noM. TOKM Ha yHacTKax Lemnu, CoeauHs-
IOLLIMX 3TH TOHKM, OTCyTCTBYIOT. Moatomy
[aHHYIO Lenb MOXHO 3aMEHUTb 3KBMBa-
NEHTHOW, npeacTasnsiolleld coboi na-
pa/ieNlbHoe COefIMHEHHE HeTbipex BETBEH,
B K&XOOW U3 KOTOPbIX MOC/EAO0BATE/IbHO
BK/IO4EHBI BA OJHOOMHbIX pe3ucropa.
OmBem: 2 Om.

3agaya 4. INeKTPONAUTKY COELUHNIN
NOCNE0BATE/IBHO C TAaKOM XKe MAWTKOM,
Kak nameHnnacb MowHocTb, notpebnse-
Masi NAUTKOU?

3anaya 5. OnHooMHble pesncTopbl Co-
eNMHUNN TaK, 4TO KOMMYECTBO napa-
JIe/IbHbIX M NOC/IE0BATENbHbIX COEAHHE-
Hui oguHakoso (puc.2). Kakoso conpo-
TUBNEHWE AAHHOW Lienu, ecu obiee Huc-
JIO PE3NUCTOPOB PABHO KOJIMHECTBY KHTe-
nent 3emnn? Kak M3MeHUTCS 3TO conpo-
TUB/EHWe, ecnn ybpaTb MepembiHKH
(puc.3)?

(3adayu 4, 5 npucaarei K0.bopoda-
meim, MBaro-@parkoBekas 06/1./0

g

Q.

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

Becenbie ucmopuu

T.5. Muptanm6os
TOT CAMbIV MEPOU

3akoHbl Mepdu - Np1HLMM, COCTOSILLMH
B TOM, HTO €C/M KaKas-HUOYab HEMpusT-
HOCTb MOXET C/y4MTbCS, OHa Cy4aeTcs.

lepBeoiii 3axoH Ckomma

HeBaxxHo, 4TO KTO-TO MAET Henpasub-
HO. BO3MOXHO, 37O XOPOLLO BbIF/ISGHT. ..

TepBeoiti 3axon @unaiiena

Ecnu akcnepumeHT ygpancs, 410-TO
30ECb He TaK...

Tpemuii 3axon @uHaliena

B niobom Habope MCXOAHbIX AaHHbIX
camas HafieXKHas BeMMHa, He Tpebyto-
Lias HUKaKOM NPOBEPKU, ABNSETCS OLLM-
6O4HOM.

3akon bykepa

[laxxe mManeHbkas npaKkTHKa CTOMT
GONbLLIOH TEOPHH.

3akoner Knunwmelina

1. [onyctumble OTKNOHeHWs GyayT Ha-
KannuBarbcs, HTOBbl NPUHHUHWTD MaKCH-
MYM TPyGHOCTEHM npu cOopKe.

2. Cucrema obecneqeHnst HaaexXHOCTH
BbIBEZIET U3 CTPOS pYrie CUCTEMbI.

3. Mpubop, 3awmuiaembiit Bbictpoaen-
CTBYIOLLMM M/1aBKMM NMPELOXPAHUTENEM,
CYMEET 3aLnTHUTb 3TOT NPELOXPAHNUTENb,
neperopes nepabiM.

4. OwwnbKa BbIABMTCS TONMbKO MOC/E
3aBepLUEHUs OKOHHYATENbHOW MPOBEPKM
npubopa.

lpaBuno moyHocmu P35

Namepsait mukpometpom. OTmedai me-
nom. Otpybait Tonopom.

[TepBeili 3ax0H pemorma

Henbasi NO4MHUTB TO, HTO HE CIOMaHO.

llepBoe npaBuno ymHozo pemoHma

Huuero He Bbibpacbisaii.
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