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YBAXXAEMbIE YATATENN!

Bo scrynutensHoi cTaTse k npepbiayLe-
My HoMmepy "DnekTpuka" g obewan paccka-
30Tb O Apyrom "HermacHom" Hanore. Peuds
upet o Tpaxcnopre. Ewe 8 Noll 3a 2000
r. A ykassiean, yto noacumtan cebecrom-
MOCTb NMPOE3AA B FTOPOACKOM NEKTPOTPAH-
cnopte. DTM PACYeTH MPUBEAEHBI B 3TOM
Homepe Ha ctp.30.

Kak Bbl MOMHWTE, NETOM MPOLLNOTO rOAd
ropoackue Bnactv Knuesa nnaxuposany pes-
KO MOAHSITb CTOMMOCTb MPOE3nd B FOPOA-
ckom Tparcnopre. Toraa NpoKaTMiach cepus
MMTMHIOB Nepen 3aaHWeM mapuu. Xopowo
MOMHIO, KOK OAHQ Y4MTENbHALA CKO3ANQ Te-
NEeKOPPECTIOHAEHTY: "Y MeHst Tenepb nonosu-
HO 30PNAATH YIET HA KBOPTANATY, A MONO-
BMHQ - HO TPAHCMOPT, d XUTb Ha uTo?" U
BAQCTM OTCTYNUIM.

Kak pas 8 370 Bpems 4BoOe XypHANMCTOB
n3 rasetsl "CeromHa" NpoBenu sKkCNepuMeHT.
Y3HoB cebeCTOMMOCTb OHOTO PEMca Kues-
ckoro Tponnendyca B oanMH KOHeL 1 obpart-
HO (oHa cocTaBMna 42 rpH.), OHK NPOEXaNMCh
MO 3TOMY MAPWPYTY M NEPecYuTan BCex
MACCAXMPOB, BOCMOMb30BABLUMXCS TPOANEH-
Bycom (mpuyem cpemn Hg, G He B 4aCH
k). Monyunnocs 350 naccaxwpos. Pasge-
nue 42:350, oHu nonyumnu ceBGecTOMMOCTb
npoesga B 12 xon. OBpatute BHUMAHKE HO
cosnagenve pesynstatos co cTp.30. A seas
METOAUKM WUCMOMb30BANMCH PO3HBIE. TAKMM
06pPA30M, Mbl MNATMM 30 Npoesd 8 4 pasa
Bonblie cebecToMmocTu.

BoT TyT TPAHCMOPTHBIE YHHOBHMKM 3SBAT:
"A nouemy Bbl He yUUTLIBAETE "NIbrOTHUKOB" ¢
A noyeMy KOX[IbIM M3 HOC HOMXEH 30 HUX
nnaTuTb? [MyCTb NAATAT OPraHM3aLMM, K KO-
TOpPbIM "nbroTHUKM" oTHOCaTCs. W yx cos-
CEM HE [OMIXHbI Mbl OMNIAYMBATL NPOe3n Ges-
BunetHukos, - 310 NpoGnemsl TPAHCNOPT-
HMKOB.

Mpobnema B TOM Xe, 4TO M B Cyyae
X3Kos. Ml Meem geno ¢ MOHONOAMCTaMM,
KOTOPbIE YCTAHOBAMBOIOT TE LEHHI, KaKue
xotar. Kerat, nurepecHo 6bino 6 noacuu-
TaTb CE6ECTOMMOCTL MPOE3AA MO XENE3HOM
popore. Ho s noka He pacnonaraio ucxog-
HBIMK LMGPaMM ANg PaCYETa.

P.S. He ycnen npegsinyimsi Homep "ne-
KTpUKQ"yATH B TMIOTPAPUIO, KOK 5 MOTTYYMIT
KBUTQHUMIO HQ' KBAPTINQATY, B KOTOPOH Cym-
Ma okasanace Ha 12 rpH. Gonbiue, Yem 8
npenviayiuesi. Oka3anocs, 3a CYeT XONoaHOM
BOAbl. BHu3y kBuTaHLm Bbina mpumncka, YTo
OTHbIHE PACXO BOAbI 110 JOMOBOMY CHETYM-
Ky BOMIb! PACMACLIBAETCS HQ BCEX XWIbLIOB M
cocrasun B npowegwem mecaue 10,13 ky-
OOMETPA Ha 4EOBEKQ. S HE MONEHNIC Pa3-
aenmts 310 wncno Ha 30 gHew u nonyymn Te
xe npeciosyTeie 350 mMTPOB BOAb HA Yeno-
BEKA B CYTKH, O KOTOPBIX ACAN B MPOLLIOM
Homepe. [Tou yem 3necy cietumk? Y ogHo-
rO MOEro Ipyra B KBOPTHPE YCTAHOBNEH
COBCTBEHHBIN CYETYMK BOJIbI M PETYIAPHO M0-
nydaercs 2 kybomMeTpa BOgsl HA YEI0BEKQ B
mecal. Buanmo, 310 u ects Hopma pacxosa
L7155 HOPMOTIbHBIX TIHOAEA. A Mbl NAQTHM
S-kpatHyio Hopmy.

TnasHbiii pegaxrop "InexTpuka’
O.H. Naprana
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ABTOMATH3ALLS PABQTBI U SALLIUTA QT NEPETPY30K
SNEKTPORBUTATENEM HACOCOB MOLLHOCTBIO 180...250 BT

A.H. MarbkoBckuii, noc. LLleyexko, [JoHelkas 06s.

He3aMeHMMbIMK MOMOLLHMKOMK COROBO-
0B M OTOPOAHMKOB (MPW HONMMYMM PAAOM
POCMONOXEHHOTO BOROEMA Wi KONOALQ) fg-
NIOTCA  ANEKTPOHACOCH — MOWHOCTLIO
180...250 Br tuna “Mansiw”, “Crpymok”. Ho
WHOTAQ CYYAIOTC HEMNPUATHOCTU U C STUMM
TPYAATGMM: BbIXOZ M3 CTPOSI M3-30 HECOOTBET-
CTBUS HOPMOM CETEBOTO HOMPSXEHMS, mne-
perpesa 06MOTKM CTATOPA 3NEKTPOABUTaTE-
N9, 30KIMHABAHWS POTOPA M, KOK CIIEACTBME,
MOBLILLEHMA O HEJOMYCTUMOTO TOKA Yepes
0BMOTKy CTATOPA, OTCYTCTBUE BOALI B BOLO-
EME WM ee MyTHOCT®.

MpakTnueckn oT Bcex Gea cnacet sale-
ro apyra paspaboTaHHOS MHOW CXeMa aBTO-
MOTHUYECKOTO YNPABREHHS W 3CLLUMTS OT npe-
LENbHO AOMYCTUMBIX PEXUMOB PABOTH nek-
TpoHacocos mouwHoctsio 180..250 Bt
(puc.1). Ha nepswiit B3ran cxemMa oyeHb
CINOXHOS, HO 3TO He Tak. B cxeme npumene-
Hbl UMPOBLIE M OHAMOTOBLIE MUKPOCXEMI,
KOTOPBIE MPAKTUYECKM HE TPEBYIOT HANOMK.
lMpenoxpanutens FUT npumerer B cxeme
ans nogcrpaxoeku. Komy He u3BecTHo, uto
noka NeperopaeT NPesoXPaHNUTENb, BLIFOPA-
€T NOMTENEBU30PAT DNEKTPOHMKA AEHCTBYET
ropaspo GLICTPee M HOpeXHee Mpu 3awuTe
nioboro annapata, mexaxnama. Kpome toro,
B CXEME OTCYTCTBYIOT peneiHbie anemeHTsl. B
HOLUE BPEMS TOMBKO B KPAHHKMX Cllydasx, Hes-
BbIXOAHbIX CUTYQUMAX HEOOXOOMMO MpuMe-
HAITb PENe, KOHTOKTOPbI, MOTHUTHBIE MyCKATE-
N1, BEfb CYLLECTBYIOT OMTPOHBI, TMPUCTOPHI,
CHMMCTOPSI... BMECTO BOpOMVX W HE OYeHb Ha-
LEXHbIX MEXAHUYECKMX KOHTOKTOB HEOOXO-
LMMO MPUMEHSTb BbILLEYKA3AHHbIE SMIEKTPOH-
Hble NPUBOpPSI.

Perynatop HanpsxeHus ceTv MOCTPOEH Ha
astoTpaHchopmatope T1 1 nepeknioyarene
SA1. [laxe ecnu B Bawem gome cTabUALHOE
Hanpsxerue 200...230 B, He cnewmre urHo-
puposath ero npumererne. Cobepute oty
CXeMy M ONpoBYHTE, B KAKOM ANANA30HE Mn-
TQIOLLMX HOMPAXEHMHA INEKTPOABUIATENb HA-
coca obecneunBaeT HEOBXOAMMYID MOLL-
HoCTb Ha Bany. Ecnn, Hanpumep, sToT ama-
nasoH Byaet cocrasnats 170...230 B, ycro-
HoeuTe nepekmioyatenem SA1 BbIxogHOE HO-
npsixerne perynstopa cet okono 190 B. B
AOMbHERLIEM Mbl YCTAHOBMM HWKHMIA AOMyC-
TUMbIA npepen Hanpsixerus 170 B, nogasa-
emoro Ha oBMmOTKy CTaTOpa ABMrATENs, A
sepxHuid - 210 B. B stom criyuae HopexHoCTb
W DONTOBEYHOCTE OBMOTKM CTATOPA 3NMEKTPO-
ABMrQTENA BO3PACTET, A W noTpebnaemas
MOLLHOCTb CHU3MTCS.

Perynatop HanpsxeHus cetv paccuuTaH
HO MMHUMQBHOE HAMPSXXKEHWE B BOLIEM [O-
me 140 B v makeumansHoe 260 B (406w no-
nyants Usx=220 B). Cnenyer otmetuts, uto
B OBTOTPAHCHOPMATOPAX MO CPABHEHUIO C

CHNOBLIMA TPAHCPOPMATOPAMM NEPBHYHAS
0BMOTKA MOXET BbITb HOMOTAHA NPOBOAOM
8 2-3 pasa Tombuwe. Eciv nepenenats cete-
Boi TpaHchopmatop motHocTsio 200 Br s
QBTOTPAHCHOPMATOP, TO MOXHO GyaeT noa-
kniouats Harpyaky o 400...600 Br. MoxHo
MCNONb30BATL NEPENENAHHbIA CMIOBOM TPAHC-
bopmatop Tenesusopa  YIMUTN-61
(TC-270-1), y xotoporo nepsuyHas 06MOTKG
| (1-2-3) comepxut 318 BuUTKOB NMpOBOAC
M2B-1 00,91 mm (sbisogsl I-I). Ons storo
HeobxoaMmo pasobpats TpaxchopmaTop,
YAQWTL BCE BTOPHYHbIE OBMOTKM M 3KPAHK-
pytoyio donery. Ceepxy octaselics nep-
BHMYHON OBMOTKM HEOBXOIMMO HAMOTATH OB-
moTku |1-X nposomom [0,8...1 mm. ObmoTkM
IV copepxat no 19 sutkos; obmotkm V-X
- no 35 BuTKOB kaxaas. KoHTakTsl nepexsio-
yarens SAT 1OmKHbI BbiTb PACCYUTAHBI HA TOK
He meree 10 A (MOXHO npuUMeHNTL OBbIYHbIA
3-4-CeKUMOHHBIN TANETHLIN NepeknioYaTenb,
BKIIOYUB COOTBETCTBYIOWIME KOHTOKTHI Cek-
umi napannensHo). BonbtmeTp nepemerHo-
rO TOKQ HOMKEH WMETb MPeden M3mepeHus
250...300 B. AmnepmeTp 1oMmKeH umeTb npe-
nen uamepenna 10 A.

Ha kontypax L1C10, L2CT1 suinonHe
WUCTOYHMK PEAKTUBHON MOLLHOCTHM C MOACBAE-
HMEM TAPMOHMYECKMX MCKQKEHMA HO 51t 1 7-
7 FAPMOHMKOX. DTOT MCTOUHMK NPUMEHEH AR
nossiwenns KMJ ycrpoiictea. HomuHansl
xonnencaropos C10, C11 u gpocceneit L1,
L2 BbIGPOHE OPUEHTMPOBOYHO, XOTS ecnu
MPUMEHMTb AAXE 3TM HOMWHAMbI, Bl BCE PAB-
HO OKaXeTech B BuMrpbiwe. [ns Gonee Tou-
HOTO POCHETA STUX HOMMHANOB HEOBXOAMMO
U3MEPHTb MHAYKTMBHOCTb OBMOTKW CTATOPQ
3MIEKTPOABMIATENS HOCOCA M NPOU3BECTU PAC-
yeT, nonb3yack pekomergaumamu [1].

PaboToit anekTpoHaCcOCa yNpaBnser cumm-
crop VST (TC122-25). Buixoaroit dpopmmpo-
BaTenb noctpoeH Ha snemente “UIIA" DD3.2,
Tpanauctopax VT3, VT4 u tupuctopHoit on-
tonape U1, Ecnn xota 661 Ha oHOM 13 BXO-
nos DD3.2 npucyrctsyer nor.”1”, 7o Ha 6a-
3e Tpanauctopa VT4 - nor.”0” 1 oH 30KpHIT.
CaeToanon OnTonaphbl He CBETUTCS, OTCYTCT-
BYET MONOXMTENbHbIA NOTeHuMan Ha base
VT4, u oH 3akpbiT. Ha ynpasnsiowlem snek-
Tpoae cummuctopa VST HeT nonoxuTensHoro
MOTEHUMANA, OH 30KPHIT, HO OBMOTKY CTATO-
PO 3MEKTPOABMIATENA HACOCA HE MOLOETCH
MUTAIOLLEE HAMPSXEHME, HACOC BLIKIIOYEH.

Ecnm Ha Bcex sxopax DD3.2 npucytcray-
et nor."0”, Ha 6ase Tpaxsuctopa VT4 - no-
NOXUTENbHbIA MOTEHLMAN, OH OTKDBIT, CBETUT-
€S CBETOMOA OMNTONAPLI, YEPe3 OTKPbITHIA
TUPUCTOP OMTONAPLI MOMOXMUTENbHbIA NOTEH-
uman nogaetcs Ha 6asy Tpansucropa VT3,
OM OTKPBIBAETCA, MONOXATENbHbIA NOTEHUMAN
MOSBNAETCA HA YNPABASIOLEM 3NEKTPOAE CH-

muctopa VST, OH OTKPLIBAETCS, 3NEKTPOHA-
coc skmoyaeTca 8 pabory.

Tparcdopmarop T1 mowHocTsio 10..20 Br
nioboro tvna. Hanpsxerus Ha ero obmoTkax:
Uiwll) 12 B; Uwlll) 20 B; UwlV) 12 B npu
BLIXOIHOM HAMPSXEHUN PETYASTOPA, BbIBPAH-
Hom nepekmiodarenem SAT.

CrabunnanpoBaHHbIA MCTOYHMK MUTAHMS
9 B BuinonHen Ha anogax VD1-VD4, crabu-
nutpone VD5 u tpanauctopax VT1, V2. Uc-
TOYHWK NuTaHMa 27 B BoinonHeH HaO anogHom
mocre VD6-VDS.

Y106bl 3n€KTPOHACOC Bbin BKMIOYEH B Pa-
60Ty, HeObXoaMMO, UTOBbI HO BCEX BXOLAX
DD3.2 6win nor.”0". Bkniouatot Hacoc nepe-
Bopom nepexmioyatens SA3 B HUxHee no
CXeme MOMOXEHHe.

ABTOMATMYECKOE BKIIOYEHME WM BIKITIOYE-
HME 3MIEKTPOHACOCA B 3QBMCUMOCTM OT KOMM-
YECTBA BOb B BOJOEME UIM KOMIOALE W HA-
MONHSIEMOM PE3EPBYAPE NPOM3BOANTCA MPH
MOMOLLY CXEMbI HO UMPOBBIX MAKPOCXEMOX
DD9-DD11. Ceetommons HL1-HL4 ykasbiso-
10T, HOXOAATCS TM B BOAIE COOTBETCTBYIOLINE
[ATYMKM YPOBHA BOAbl. PaboTa naHHOM cxe-
mbl onucaHa 8 [2]. Ecam Het Heobxoammoc-
TH B PUMEHEHMM KAKOTO-TMBO [IOTYMKA YPOB-
HA BOflbl, €70 MPOCTO HE MOAKIOYAIOT K CXEe-
me. Ecv HeT HeoBXomMMOoCTH B OBTOMATH3C-
UMK, AOHHYIO CXeMy NPOCTO He cobupaloT, a
goiBon 11 anementa DD3.2 noakmiouatot
obuiemy nposogy.

Cxema 3aLMTH 3eKTPOABUIaTENa HACOCA
OT neperpesa CobPaHA HA ONEPALMOHHOM
yeunutene (OY) K140YL12, mcnonssyemom
kak komnaparop, v Tpurrepe DD4.1. Ecrect-
BEHHO, MOXHO MPUMEHHTL W ApYr1e onepa-
UMOHHBIE YCHIUTENM C COOTBETCTBYIOLIMMM
uenamu koppekumn. Tepmopesuctop R17
NPUKNEMBAIOT k OBMOTKE CTATOPA 3MOKCHA-
HOM CMOSOM. 3Q0MHO LEHTPYIOT POTOP 3Me-
KTPOMBMIATENS, CMA3BIBAIOT MOAWMIHUKA W
7.0. Moactpoeursim pesuctopom R19 Bbi-
CTABMAIOT HeOBXOmMMBIH NOpor cpabaThiBa-
HMS KOMNAPATOPA, HAMPUMEP, NPY TEMNEPa-
type +80°C. Ecnm temnepatypa obmoTku
CTATOPA HE MPEBLILLAET AAHHOTO YPOBHS,
TO HampsixeHue Ha uHeepcHom exoge OY
DA4 Gyner Gonee MONOXMTENBHO, YEM HA
MPSIMOM, 1 HO €ro Bbixoe 6 ByneT HU3KuiA no-
teHuman. Tpurrep DD4.1 Gypet HaxopuTbes
8 coctosHmn ‘0", n Ha Bxome 9 3nemeHTa
“UNIN" DD3.2 6ypet yposers nor.”0”, pas-
pewaiowmit paboty snektpoHacoca. [pu
MOBLILLEHWM TEMNEPATYPI OBMOTKM CTATOPA
no +80°C conpotveneHme TepMOpE3nCTo-
pa R17 Bo3pacraer Ao Takoi BENnumMHLI, 4TO
Ha npsmom sxope OY DA4 nonoxurenbHbii
NOTEHUMAN CTAHOBUTCS BOMbLLE, YEM HA WH-
BEPCHOM, 1 KOMMOPATOP CKOYKOM MPUHUMA-
€T NONOXEHME MONOXUTENHOTO HACHILLEHMS.

E-mail: electrik@sea.com.ua

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

Ha ero sbixoge 6 nosengerca nor.”1”, tpur-
rep DD4 ycranasnuesaetcs B coctosHme “1”
Ha sxope 9 snementa “UINN" DD3.2 nose-
nsetca nor.”1”, 4To MpPMBOAMT K BHIKIIOYE-
Huio Hacoca. Ceeuenve csetommona HL3
YKO3LIBAET HA MPEBLILLEHWE TEMMEPATYPSI
0BMOTKM CTATOPA 3MEKTPOABUIATENS HACOC
Builwe gonyctumoi. Tpurrep DD4.1 octanet-
C B €OMHMYHOM COCTOSIHMM M, COOTBETCT-
BEHHO, 3MEKTPOHACOC BYAET BLIKIMOYEHHbIM O
TeX Nop, Noka He bynet Haxata kHonka SB1
“Yer.0”.

Cxema 3aWMTbl SMEKTPOABUIATENS HACOC
OT NpEBbILLIEHNA TOKO OBMOTKM CTATOPA Bbi-
nonrera Ha OY DA3, ucnomsayemom kak
komnapatop. Konuuectso sutkos TpaHchop-
maTopa Toka TAT noa6upaioT skcnepumen-
TANLHO TaKMM 0BPA30M, YTOBE NPU HOP-
MQnbHOM PaBOTE SMEKTPOABMIATENS HACOCA
HAMPAXEHME HO ero 0BMOTKE COCTABAANO
2,5...3 B. Ha nHeepchbiit Bxos DA3 nonaer-
s onopHoe Hanpsxerre 1,7 B. Amnnutyna
HOMPSXEHMS HA MPAMOM BXOZe 3 HOMKHA
6bb okono 1,5 B (sbicTaBnsioT noactpoey-
HbiM pesuctopom R14). B stom cnyyae npw
HOPMQNLHOM pexXmMe PaboTbl 3MEKTPOHA-
coca Ha Bbixopge 6 DA3 Gymet yposeHb
nor.”0”, Tpurrep DD2.2 6ynet HaxoamuTbes B
HYNIEBOM COCTOSIHMM.

Ecnn Tok uepes obmotky cratopa Bynet
BbILUE [OMYCTUMOTO, TO OMMAWTYAA MONOXM-
TEMbHbIX UMNYLCOB HA Npsmom Bxoge 3 OY
DA3 npeBbicuT BENMUMHY ONOPHOTO HAMPS-
XEHWS HO UHBEPCHOM BXOLE M KOMNAPATOP
BygeT onpoKUALIBATLCA B COCTOAHME MOMOXM-
TENBHOMO HACHILEHHS (CM. BPEMEHHbIE AMa-
rpammsl PMC.2). Ha sbixome komnaparopa
MOSBNFIOTCH UMIMYSIbChI MOTIOXHTENBHOM Monap-
HOCTW, KOTOpbIE YCTAHABMWBAIOT TPHUITEp

coM (cm. puc.2) oaHOBUGPATOP OMPOKMABIBO-
€TCA B eQMHUYHOE COCTOAHME. [10ACTPOEUHBIM
pesuctopom R34 pnutensHoCT, MMnybCa
OfIHOBMOPATOPA BLICTABASIOT B MPEAENax
7.9 c

CueTunK MMNYTLCOB BHINOMHEH HA MUKPO-
cxeme DD8. Yposenb nor.”1” Ha seixope 14
cyetyrka DD8.2 npu Hanmumm umnyscos Ha
sxome 2 DD8.1 nossnserca uepes 5,12 c. Ec-
W 3TO Npou3owno, Ha exogax 12, 13 ane-
menta “U” DD3 nosensietca nor.”1”, kotopas
yepes uxseptop DD 1.4 ycranasnmsaet Tpur-
rep DD4.2 & coctosme nor.”1” (sbixog 13),
ata “1” nogaetcst Ha Bxo4 12 3nemeHTa
“UNIN" DD3.2 n BKtOYOET 3MEKTPOHACOC.

Ecin 3a 3tm 5,12 ¢ Het neperpysku no To-
Ky, HOMPUMEP, MPK 3aMyCKe HACOCA, OHO-
B1BPATOP BCE PABHO BLIPAGATHIBOET OAMHOY-
HbIA MMNYTBC BMTENLHOCTBIO 7.9 ¢, HO Ha
exoge 13 anementa “U” DD1.3 nor.”1” He no-
SBNAETCA M DMEKTPOHACOC HE BbIKIIOUUTCS.
Mocne 3anycka HACOCA (e CBETUTCH CBE-
toanon HL2) Heobxoanmo ycraHosuTs 8 “0”
tourrep DD2.2 Haxatuem kHomku SB1.

Cxema 3aWmTbI 3MEKTPOHACOCA OT HECO-
OTBETCTBMA HEOOXOAMMBIM HOPMAM HAMPS-
XEHHs, NOAABAEMOTO HO OBMOTKY CTATOPO,
BLINONHEHA HA [BYXNOPOrOBOM KOMMAPATO-
pe DAT, DA2, pabota kotoporo onucaHa B
[4]. Nonctpoeunbim peanctopom R4 Ha ka-
Toe amona VD10 seicTasngioT amnnuTymy no-
NOXMTENbHBIX MMNybcoB okono 9 B. Hacrpa-
WMBAIIOT [1BYXMOPOrOBLIA KOMNAPATOP COMAC-
HO yKa3aHHam [4].

Ecnm Baw 3nekTpoHacoc, k npumepy, Hop-
MQNbHO PABOTAET B AMANA30HE MUTAIOLIMX
Hanpsixeruit ot 170 go 210 B, 10 HMxHMiA 1
BEPXHMI NOPOrM CpabaTbiBaHMS KOMNAPA-
TOPG HEOBXOAMMO BLICTABMTL MMEHHO MpH

Karog VD10 | Von - - - - - -
o 3015 A el i 0t o A 0 i a0 A W
bD5 (3) | [ I I
DD8.1 (2) I] |] I] |] -
DD5.1 7...9c t
1) -
pD5.1 (2) |_| €
pD8 (7,15) -
5,12¢ I -
DD8.2 (14)
t
DD4.2 (8)
¢

DD2.2 8 epunmnunoe coctosmme. Ceetopmon
HL2 6Gynet cBeTMTHCA, YTO YKA3bIBAET HA Npe-
BbILLEHWE TOKOM OBMOTKM CTATOPA [OMYCTH-
Mok Hopmbl. OIHOBPEMEHHO MMMYTILChI C Bbi-
xona 6 DA3 uepes anement “UJIN” DD3.1
u uuseptop DD1.2 noctynaiot Ha Bxop oa-
HOBMOPATOPA, BBIMOHEHHOTO HA 3NEMEHTOX
DD5.1, DD, DD7.1, DD7.2, DD7.3, v Ha
cuetunk umnynscos DD8.1, DD8.2 (oaHosu-
6patop ommcan B [3]). MepsbiM xe uMmynb-

3TUX HAMPSKEHHAX.

Koraa Hanpsaxerue Ha anektpoasuratene
Hacoca bynet Huxe 170 B wim sbiwe 210 B,
HO BLIXOAE [BYXMOPOrOBOTO KOMNAPATOPA
(aHoas sopoe VD11, VD13) nosesrcs nono-
XWTENbHBIE MMMYbChI, KOTOPbIE YCTAHOBAT
tpurrep DD2.1 8 coctosnme nor.”1”. Ceeue-
Hue ceetognona HL1 ykaxet Ha HecooTseT-
cTBMe HopMmam Hanpsxerns. OHOBPEMEHHO
BLILLEYKA3AHHBIE MMMYNbChl YEPEe3 SNEMEHT

“UNN" DD3.1 1 uxeeprop DD1.2 nocryna-
10T HO BXOA OAHOBMOPATOPA W CYETYMKA MM-
nynbCoB. AHANOTMYHO, KOK M B Crlydae npe-
BLILIEHMS MPEAENbHO AOMYCTUMOrO TOKA, Ye-
pes 5,12 ¢ anektpoHacoc suiknioumntcs. Ecn
BPEMS HECOOTBETCTBMS BEMMYMHBI HOMPSXE-
HMS HEOOXOmMMbIM MapaMeTpam He Bynet
npesbiwath 5,12 ¢, anekTpoasurarens ocra-
Hetcs B pabore. Ceedenne ceetommona HLI
HEOBXOAMMO MOTACMTL HOXATUEM KHOMKM
SB1 “Yer.0.

B oboux paccmaTpuBoemix cyuasix (Bpems
HECOOTBETCTBMA HE npesbiaeT 5,12 ¢) cyer-
ynkn DD8.1, DD8.2 obmynaiotest nor.”1” Ha
xonax 7 1 15 ¢ uHBEpCHOTO BbIXONA 2 TPHr-
repa DD5.1 opHosnbpatopa yepes 7..9 ¢

Hanagka. B nepsyio ouepens Heobxoau-
MO Y3HOTb MPK KOKOM AMAMNA30HE HOMPSxXe-
HUi BALL 3MEKTPOHACOC obecneynsaeT Heob-
XOIMMYIO MOLLHOCTb HO BASY C MOMOLBIO
PErynSTOPa HOMPSXEHHs CETU. aTEM Mpy OT-
KITIOYEHHON HArPY3ke HEOOXOAUMO HANAAUTH
6nok nutanms. [Mogbopom peanctopa R1 Bbi-
cTaBuTh TOK Yepes crabunurpon VD5 8 npe-
genax 5...10 MA. TMogcTpoeuHsim pesucTopom
R2 ycTaHOBUTL HAMPSIKEHUE HA BBIXOZE CTO-
Gunusaropa (korpercatop C3) 9 B. Mpose-
pUTL Hanpsxexue Ha koHpeHcatope CH
(24...30 B).

YCTAHOBMTb BMECTO SMIEKTPOHACOCA NOaM-
ny Hakanueanms molrHoctsio 200 Br. Mepe-
knoyatens SA1 ycTaHOBMTL B BHIGPAHHOE
BOMM MOSIOXEHME B 30BUCHMOCTU OT NAPOME-
TPOB BALEN CETH U dnekTpoHacoca. [lepe-
knoyatens SA3 yCTAHOBMTL B BepxHee no
cxeme nonoxenue (“‘Buikn’). YcraHosuts ne-
pexniodatens SA2 (‘Cers”) B HxHee no cxe-
me nonoxenue. Haxats kHonky SBI
(“Yer."0”).

Monote Hanpaxenne +9 B Ha sbison 13
snementa “‘UNA" DD3.2. Nlamna gonxHa 30-
CBETUTHCA (CBMAETENBCTBO TOTO, YTO BLIXOLHOM
POPMMPOBATENL M CUMHCTOP MCTPaBHI). Ec-
nu Bynet ceeTUTbCA MIOBON M3 CBETOAMONOB
HL1-HL3, 1o Gyaet cBetHTbCS 1 3EKTPONaM-
na. B stom cnyuae Heobxopmo otnasTs pe-
auctop R31. Ecnn anextponamna noracHer,
TO 3TO TOXE CBMAETENLCTBYET O paboTOCno-
COBHOCTM BLIXOAHOTO HOPMUPOBATEN U C-
MUCTOPO.

Hanee no BLILIEU3NOXEHHOM METOMKE HO-
CTPAMBAIOT CXEMY, YTO HE COCTABASET BOmb-
WOro TPyAd, TAK KAK BCE BHINOJHEHO MO
MPUHLMNOM BBIYUCIUTENbHON TexHukn (‘07
wm “17).
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SJIEKTPOAIMAPATYPA

O NUTAHMKU NAMIN

AL 3viziok, r. Sy

B npemmywecrsax namn aresroro ceera (J1C) nepen namna-
MU HOKQIIMBAHHS YXE HUKTO HE COMHEBQAETCS, HO MOAKIIOYEHNE
JIIC « cetn 220 B tpebyer nononmmtensHsix snementos. B mo-
CIIEAHEE BDEMA 3HAYNTENBHOE PACTPOCTOAHEHHE NIONYYMIA Jrie-
ktponHsie bannacts (36). OnHako oHn Heseless u camocTos-
TE/bHO M3rOTOBMTL X He kaxaomy noa cwy. [polue caenars cxe-
My Brioyenms, ecim nepesty k mutanmio JIC nocrosHHsm Tokom,
HO npy 3ToM nocteneHHo satemusercs bannoH JIC. Yrobsl ns-
6aBUTBCA OT 3TOTO SBIEHHS, HYXHO BPEMS OT BPEMEHN MEHSTb 110-
NIPHOCTs Hanpsxerys, nogsoanmoro k JIC. Astop paspaboran
QBTOMATUHECKYIO CXEMY M3MEHEHMS MOTISPHOCTH, KOTOPAS COXPA-
HAeT PabOTOCIOCOBHOCTb PU YMEHBLLIEHMN CETEBOTO HAMPAXe-
Hug BrioTs 4o 150 B, 410 0COBEHHO QKTYQUIbHO B CETIbCKON Me-
CTHOCTH.

Snextponnbie 6annactsl ana JIAC nonyumnu wmpokoe pac-
npoctpanenue [1], Ho y HUx ecTb HepocTaTku: 1) oTcyTCTByeT pe-
[YIMPOBKA APKOCTH; 2) BKIKOYEHHE (3aMycK) TOOAMUMOHHBIM CMO-
cobom He cnocobereyet npoaneruio cpoka cnyx6bel JINC. Bonb-
Lo nyckosoi Tok yepes Hutv Hakana JIAC ebiabisaeT yckopeh-
Hoe paspylueHue namn. Takoi sapuanT skmoderna JIAC anano-
rmuen sanycky JIIC ot ctaptepa npu NUTAHUM B OCBETUTENLHO
cetn 220 B. PasHuua 3aKniouaeTcs B TOM, YTO B SNEKTPOHHLIX 6an-
nactax (9b) dyHkuMIO CTOPTEPA BLIMONHAIOT MYCKOBOM KOHAEHCA-
TOp U TepmopeancTop. [oBTOpeHHE MOBUTENIMN MPOMBILLAEHHBIX
koHcTpykumi Ob He Bcerna LenecoobpasHo. Bo-nepsbix, Heobxo-
[IMMO PACMONATaTh JOCTOBEPHOM MHGOPMALMEN O MOTOUHBIX Y3-
nax b, UX KOHCTPYKTUBHOM UCMONHEHMM, MATHUTOMPOBOAAX M T.1.
Bo-BTOpBIX, BCE CKA3AHHOE OTHOCHTCA M K OCTaNbHBIM yanam Ib.
Y1o kacaetcs ueH Ha OB, TO OHM CAMLKOM BBICOKM St HOLLErO
maccosoro nokynatens. Cyamte camu. Hactonsrsie JIAC B kom-
nnexte ¢ b umeior uenbl 20 y.e. u Boiwe!

Cobersenno JIIC He Takue poporue. [Ina ocBeLieHns Xumbix
nometwermit xopowo nopxoaat JIIC dupmsl Philips nonsckoro npo-
nssoactea. JIC asmartckoro npomcxoxaeHms 4acto nonaaaioTcs
HEY[IOBNIETBOPHTENBHOTO KAYECTBA (TO XE KACOETCH M OTEYECTBEH-
Heix JI0C). 3a cronmocts HactonbHoit JIAC ¢ 9B moxHo nprob-
pectv uenyio ynakoeky cobcrserto JIIC. Oaun Mo 3HAKOMbIN
Tak 1 noctymun: npuobpen kopobky ¢ 25 JIAC no 40 Bt nome-
ckoro npowmssoactsa smecto HactonsHoin JIAC ¢ 9b u 3amenHnn
y cebq B KBAPTMPE BCE NAMMbI HOKQMMBAHMA ykasaHHbimn JIIC.
Ho smecto ycranosku 6ombioro umcna b Bbino npumeHeHo nu-
Taume JIOC nocTosHHBIM TOKOM.

Cxem nutanma JIIC nocTosHHbIM TOKOM OMyBAMKOBAHO MHOTO,

AHEBHOI'O CBETA

HO MOYTM HUTAE HE YNOMUHAETCA 06 ux HepocTaTkax. [lepebiit He-
[OCTATOK - HeobxommocTs HamexHoro sanycka JIAC. 1ot He-
[OCTOTOK NIENKO PA3PELLIETCS C MOMOLLBIO CXEM YMHOXMTENEH HA-
npsxenus. Bropoit HenocTaTok - 0693aTentHOE YCNoBUE NepHo-
[AMYECKOTO U3MEHEHMS NONAPHOCTM HAMPSXEHMS MOCTOSIHHOTO TO-
ka Ha JIAC. Y Hosoro sksemnnapa JIAC yxe yepes Heckonbko 4o-
COB YXYALIQETCA CBETOOTAQHA C OHON CTOPOHb BannoHa (3atem-
naerca 5...10 cm ot koHua 6annoHa).

Cnycrs onpeneneHHoe Bpems AMHA TEMHOM CTOPOHLI Hepabo-
yero cextopa ysennunsaetca. [pouecc 3ToT nporpeccupyer, no-
KO MONOBMHA BANNOHA He nepectaeT ceTUTbCA. Bpems, npuxo-
AALLEECS HO 3aTEeMHeHWe Pabouero CeKTopad, 30BMCHT OT He-
CKONbKMX GOKTOPOB. MHOTOE ONPEAENAETCA TMMOM JIOMML! U pe-
XMMOM ee paboTh.

Econ NAC npeanonaraetcs skcnnyatMpoBaTth B MOMELLEHWH, T
MOCTOSIHHO HOXOAATCS MIIOfM, TO B COMOM MPOCTOM CIy4de HyX-
HO YCTAHOBHTbL Mexy Buisopamu seinpsimutens u JIAC obbikHoseH-
Hblit nepekmioyaTens, Hanpumep, Tvna TM1-2. B upeansHom cny-
yae TyMbnep AOMKEH BLILEPXHBATL HANPSXEHME NOMKUTA MIOMM-
Hodopa JIOC. Kak nokasana mHoronetHsa skcrnyataupa cxem JIAC
¢ Tymbnepamu T111-2, nocnegHmne NPUXOAMNOCh 3AMEHATL OYEHb
peaxo. Ho nepen Hayanom skcnnyataumu TyGaepsl XenarTensHo
OTOMPATH, M3MEPMB MX MEPEXOAHOE COMPOTUBREHHE (€CTM OHO
Gonbwe 1 Om, To Tymbrep nyulwe He UCNOMb30BAT).

Ecnm namn mHoro, To nonb3osatens ckopee Bcero Byaet 3a6bi-
BATb BOBPeMs nepekniounts Tymbnep. lNostomy paspabotaHa
cxema asTomara nepebpoca nonspHocTv Hanpsxerus (AMNMH),
nokasaHHos Ha PMC. 1. Cxema fOCTATOUHO MPOCTA, UTOGH! 68 MOX-
HO Bbin0 “pasmHoxuTs” ang mutanua Gonsworo wicna JIAC. Kpo-
M€ TOTO, CXEMA OBTOHOMHO (HE3ABMCUMA OT LEMei MUTaHKs Cob-
creenHo JIC). MoxHo ele CoKOHOMMTS, OTKA3ABLIMCE OT AMOA-
Horo moctuka VD1 (nonb30BaTHCA HEMOCPENCTBEHHO BHINPAMMUTE-
nem nutanus JIAC).

Ocrosort AMMH asngetcs cummeTpruHbiin MynbTUBMEPATOP,
BbinonHeHHbIA Ha mukpocxeme DD tuna K176MES. Turarme Ha
Hee MofeTCs OT NPOCTEMLLIErO NAPAMETPUYECKOrO CTABMAN3ATO-
pa Hanpsxenus Ha BannactHbix pesuctopax R1-R4 u crabunmrpo-
He VD2. OtcyTcTBre GunbTPYIOLLErO KOHIEHCATOPA HA BbIXOAE M-
OfIHOrO MOCTO He ABRSeTCa oLwmbKoi. Ecnu Bbl TakoM koHaeHCa-
TOp 6biN, TO HQ BLIXOAE BHINPAMMTENS ObINO Bbl HAMPAXEHME
310 B (npu Hanpsxermn cetn 220 B), uto Gbino 66 onacHo ang
BbIXOAHOMO TpaHauctopa VT2,

C soixona DD1 (sbiBog 5) cMmeTpruHbie MMnynbCsl NpsSMOYronb-

F'H R1-R4 56 DD1 K176M1E5
»—LI}RZ 14{ RG*[:]
,__EE. 1 - : 1271 C1 1Mk 1K
ey I CTa | R1 120k R3
R4 2do|  |r—
. {>] 750
K 4\cl>$ﬁ1\ e c6 8
U A1 o0seu | R | &
fL 6 K105
1+
7 VT2
KT809A
C3 100mk x 25B
¢ ~2208B 4  puc.1 |
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JIEKTPOAINAPATYPA

HOW  OpPMbI
VT1, VT2 MOCTYNAIOT HA
V2| KTe04 a3y yeunue-

R :] E— na  Toka -
33K VD1 TPAH3NCTOPA
K105 VT1. Mocnen-
£ HUIM HyXeH He
VD2 X TONLKO A

KO105 Pa3rpy3Kku M-
KPOCXEMbl MO

KVD3 Toky, HO 1 onst
obecneueHus
., Tpebyemoro
HAMPAXEHUS
m UK9 makcr OTPA~
HUYEHHOTO COMPOTMBIEHMEM PE3NCTOPA, BKIIOYEHHOTO MEXAY
6a30¥ u amutTepom Tpansuctopa VT2 (R5). B ceaau ¢ 3tum yee-
NMYMBATH BENMYMHY CONPOTUBNEHWS AAHHOTO PE3NCTOPA He Crie-
ayer [5].
Csetommon VD3 ciiykuT BU3yOsbHBIM MHOMKATOPOM paboyero
coctostus AMTTH. [Mpu BHICOKOM NOTMYECKOM YPOBHE HA BLIBOAE
5 DD1 tpanaucrop VT1 oTkpbiBaetcs, 3a Him oTkpbisaeTca 1 V12,

1565

K VD4, K1
(puc.1)

—>

R5* [\

VT4

soc

K BbiB.7 DD1

HANPAXEHHE CETU HA BXOAE MMOAHOTO MOCTO, CNEAMM 30 MOKa-
30HMAMM MUKPOOMIEPMETPa. Peskoe ysennyenue Toka (poctaToy-
Ho yxe 10 MkA) u ectb nokazatenem U,y e 3ECh BAXHO He

MOBPEANTL TPAH3UCTOP, NOITOMY BEAWUYMHY KOSNEKTOPHOTO TOKA
06430TENbHO OrPAHMYMBAIOT YCTAHOBKOM RO HOMUHANOM CBbilLE
300 kOm, 1 Br.

B npurune 8 ANTTH MOXHO YCTOHOBMTb M MEHEE MOLLIHBIE TPOH-
ancropsl. 9 ycranosmmsan gaxe KT604 1 KT605, Ho ux obssatens-
Ho otbupan ¢ U ,,>300 B (no cnpasounmky y Hux

Uy vaxe>250 B). Mpu skcrnyaraumm 3Tux ToaH3MCTOPOB conpoTue-

nenmne RS HyxHo ysenuunts 1o 1.5 kOm, Ho He Gonee 10 kKOm
(MmerHO npu 3TUx HommHanax TY rapawtupyet U, ., >250 B).

A KAK 6bITb, €CN1 HET B HANMMYKUKU BBICOKOBOJbTHBIX TPAH3NCTO-
POB (TUNMYHAA CUTyaUMA Cenbckoro papmoniobutens)e 3peck Ha
BLIPYYKY NPUXOMT CXeMA (PMC.2), Ha KOTOPOM NOKA3AHO nocne-
[OBATENbHOE BK/OYEHUE LBYX 3K3EMNNAPOB TPAH3UCTOPOB BME-
CTO OAHOrO BbICOKOBOMBTHOIO. Tenepb BEMNYNHA UK3 MaKC KAX[o-

rO M3 3TUX TPAH3MCTOPOB He JOMXHA Bbitb meHbie 150 B. Mox-
HO BKMiouMTb W Tpu TpakHauctopa ¢ U, 0 >100 B. [lna cxembi

PUC.2 NO OTHOLLEHHIO K Cxeme puC.] HOMOAHUTENbHBIMU FBASIOT-
ca 5 anementos R1, R2, VD1, VD2 u
VT2). Conpotuenenus pesuctopos R1,

R2 ponxubl 6bims B npenenax 30..56
kOm, pnoasl VD1, VD2 tuna KO 105 ¢

niobbim BykeeHHbIM Hpekcom. Ectb og-
HO OCOBEHHOCTb: BO BKIIOYEHHOM CO-

40

CTOSIHUM NOfeHKe Hanpsxerma Ha VT2
MOXET BbiTh B HECKOIbKO Pa3 GonbLue,
yem Ha VTT, HO OH He neperpesaeTcs.

Mpw BeibOpe pene nepsoe, HA YTO
HYXHO 0BPATUTb BHUMAHME, - PACCTO-
SHUE MEXIY €r0 KOHTAKTAMM: YEM OHO
bonblue, Tem HapexHee Gynet pabo-

Cpabarsisaet pene K1, uameHss nongpHOCTs NOAKTIOYEHNS BHINPA-
mutena k JIOC. Huskuit yposeHs Ha seisope 5 DD1 npusoauT «
30nMpaHHio oboux TpaHaucTopos 1 otkmoderunio pene K1. Mo-
CKOFIbKY CKBOXHOCTb MMMybcoB Ha Buixope DD paswa 2, 1o Bpe-
M$ BKITIOYEHUA POBHO BPEMEHM BBIKIIOYEHMA pene: 4ac paboTsl cme-
HAETCA YOCOM MAY3bl (B MPMHUMME 3TO BPEMS ONPENENseTcs dne-
mentamm R1 u Cl).

Beranu. Kongercatopsl C1 w C2 tuna K73-17. Snextponu-
THyeckuit konaeHcatop C3 MoxeT BbiTh M06Or0 TUNA C MKOCTHIO
ot 50 no 200 Mk® u paboumm Hanpsaxenrem Gonee 15 B. Bece
peanctopsl MoryT bbb TMnos MIIT, MT v naxe BC (xota nocnen-
Hue B MCronHeHn 2 BT 30HMMAIOT HEONPABAAHHO MHOTO MECTa
Ha neyatHoi nnate). Ouonnsin moct KLI407 snonHe samermm nio-
BbIM QHONOTWYHBIM WU OTAENBHIMU AMOLOMM HO HaNpsXXEHWe 6o-
nee 400 B ok 6onee 0,1 A. Crabunutpon [1814b moxHo s0-
MeHWTb nioBbiM Ha Hanpsxenne 9 B. Tpanauctop VT - nioboit
CTPYKTYPBI N-p-n ¢ Ko3dduumMeHTom nepenaqn Toka 6ass Gonee
100

O sbibope knouesoro Tpansmuctopa VT2, Jlyywe scero noaxo-
pst Tpanamctopsl ¢ U,;2300 B npu Rg,=100 Om. Mpowe scero

OTOUPATL HYXKHBIE SKIEMMIARSI C MOMOLLIBIO CMIELIMANBHOTO MPUBO-
pa - usmeputens U, | ., Cxema kotoporo npuseaeHa 8 [2]. Ho

ecim Takoro npubopa Het, To noctynaem Tak. Peanctopsl R1-R4
BPEMEHHO OTCOEIMHAEM OT CXEMbl, NAPANENLHO BLIXOLY MOCTA
VD1 nogknioyaem KOHAEHCATOP MOBOTO TUNA EMKOCTbIO
10...30 Mk® Ho Hanpsxerure 6onee 350 B. B paspbis konnextop-
HOM Liern TpaHaucTopa VT2 Bkmiodaem MUKPOAMIEPMETP C Npe-
nenom usmepenus 0...100 mxA. Yeenmuusas ¢ nomouwsio JIATPa

electrik@sea.com.ua

Tats cxema ATNTH. Bropoe - conpotus-
neve 0BMOTKM pene NOCTOSHHOMY TO-
ky. B nocnegnneit koncrpykumn AlNMH
ycranasnvsanmcs pene tuna PCY-52
ucnonnenms PC4.523.203 ¢ conpotuenermem oBGMOTKM OKOMO
10 kOm. MoxHO NprcnocobuTs W HU3KOBOMLTHLIE PENE, HO CXe-
My NPUIETCS NepepaboTaTs: NOHAAOBUTCS YCTAHOBKA TPAHCHOP-
MOTOPA MM KOHAEHCATOPHOTO Gannacra.

Hanagka. AMMH, cobpaHHas U3 UCNPABHbIX 3NEMEHTOB, Pa-
6oTaeT cpasy xe nocne NoaauM CETeBOro Hanpsxerus. Heobxo-
IMMO MLk YBEaMTLCA B GYHKUMOHMPOBAHMU BCEX Y3MOB CXEMBI.
Crenatb 310 MOXHO, 3amenuns koHaeHcatop Cl HoMMHamom
4700 n®, npvt 3TOM BPEMEHHbIE MHTEPBANbI MEPEKTIOYEHNS CXe-
mbl coctasat 15...20 ¢. XenatensHo Takxe nposeputh MCKpeHue
HQ KOHTOKTOX pene. Ecin KOHTaKTE OTperynMpoBaHsl XopoLLo, TO
[I0Xe B TEMHOTE MCKpeHWe ByaeT easa 3omeTHbiM. Ecrin pene Gbis-
wee 8 ynoTpebneHnu, TO KOHTAKTbI XENATENbHO MOYUCTUTL (CHATS
Harap).

PucyHoK neyaTHOM nnaTsl (CO CTOPOHbI AETaneH) NoKa3aH Ha

puc.3.
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SJIEKTPOAIMAPATYPA

MOXHO PEFYJIMPOBATD JIYYLLE

H.[1. [opeiiko. r. SlagbiuH, BuHrmuLkas 06,

HM. 3aeu 8 “Onektpuke” 11/2002, c.11
PACCKA3Q, KAK MOXHO PETyIMpOBATL sp-
KOCTb CBEYEHUA NAMNbI-HOYHKUKA.

B cxemax ects “cnabeie” mecta. Tak, Ha
puc.] B HUxHeM nonoxerun R1 cetesoe Ha-
NPAXEHWNE MoJIHOCTHIO NOABOANTCA K TOYKE CO-
eannenmns C1 u guHmctopa. Ecnn npu nono-
XUTENbHON NONYBONTHE MOXHO HQOLEeATbCH,
4TO “CKOpEe TMPMCTOP 3QMyCTUTCS, YeM au-
HMCTOP BLIFOPUT” (HO TOK ENATb HE MPUHS-
TO), TO OTPULATENLHAS MONYBONHA HAMPSH-
XeHna ‘oTeedeT Aywy’ 30 MPOMAX KOHCT-
PYKTOPA HA NONYNpOBOAHMKAX!

Y706b1 HE NPONYCTUTL OTPULATENLHOE HA-
NPAXEHME B LIENb YIPABAEHMS, HEOBXOAMMO
(cm. pucyHOK) BeecTv B cxemy amop VD3.
Kpome 3710r0, NpUHATO He [oMyckaTh Npsimo-
ro coeanHeHna MOLLHbIX LJ,eI'IelZ C uenamu yn-
POBSIOLLErO MEKTPOAT, MO3TOMY Mbl BBENH
B CXEMY OrpaHWumTEnbHbIi pesuctop R2. Em-
kocTb KoHgeHcatopa C1 MOXHO yMeHbLIMTS,

BElb PA3PSL TOKA YEPes AMHUCTOP Nonyya-
€TCA JOCTATOYHO CUIlbHBIM. BaxHo npasmsb-
HO nopobpats HommHan R1: npu Gonbliom
HOMMHQNE 3TOTO PE3UCTOPa (M OTCYTCTBMM B
cxeme anementos paspaga Cl B kaxmom
Nep1ofe) NPOUCXOMAT HENPUATHOCTH - B MO-
MEHT, COOTBETCTBYIOLMIA MANOM SPKOCTH,
MPOUCXORAT MOLLHbIE PO3APAXAIOLLME BCTIbILL-
kv namnbll OkasbIBAETCA, YTO NPW MAOM
Toke 3apana koHaeHcatop C1 He ycnesaer

HL1  KO202P 500k
VD1 R2
N e
~220V 7 KH192 ~fgnqgs
S1 0.01
j VSl ypp = .0
KY202H

30PAINTLCA 10 HANPSXEHUs “NPOGOS” AMHM-
CTOpa, O B HAYGAE CIERYIOLLEro NOnoXm-
TENbHOrO MOMYNEPHUOAA €ro 30pSA MPUBO-
[MT K 30MYyCKY AMHACTOPa M TupucTopa. Pe-
MYNMPOBOYHBIN PE3UCTOP CriedyeT NosobpaTs
TaK (MO MMEIOLLEMYCS AMHACTOPY), YTOOHI B
KOKOM MONOXHUTENBHOM MONYNep1ode npo-
ucxoun 3anyck Tupuctopa. Ecin npomcxo-
AT BCbILLKM, TO HOMMHAN R1 crepyet ymeHs-
LINTb.

Takue cxembl XOpOLWO MPUMEHSTL B OT-
TPAKUMOHAX, onbiTax (nerko emecto R1 sse-
cT1 $OTO- MM TEPMOPE3NCTOP), UrPYLIKAX,
18 MUTAHWMA NASNbHMKO U T.4., YY4UTHIBOA 30-
NAC MOLUHOCTHM 3MIEMEHTOB CXEMbI (Mbl yCTQ-
Hosunu VD1 6onee mowwHbIN).

Ing ycrpoitcTs ocselwerms, 0cobeHHo B
MOHOM TEMHOTE, Mbl HE COBETYEM MPUMEHSTH
CBET C CTbHBIMH MYAIbCALMSMHU C yacToToit 50
lU (yenoBeky XBOTAET TEXHOTEHHbIX BO3AEH-
CTBMI, NO3TOMY He Bymem ux CO3AABATH).
[Muranme namns umnynscamu 100 pas 8 ce-
KYHOY MEHEE YTOMMTENbHO Ans a3, d Criu-
Qb NAMMBI HE YCNEBAET CUMbHO OCTHITH - Ca-
MM MMMYTbCHI BHIPOXEHL cabee.

PABOTA 11 3ATIYCK 3 OASHOTO GEKTPOOBUTATENA

10. bopoaarsivi, MearHo-Pparkosckas 06

Mponanarme Gassl B cenax - aeno obbYHoE:
TO OBPbIB MM KPOAXKA SMHUM, TO SMEKTPUK Uin
CaMM CENSiHE YTO-TO PEMOHTUPYIOT, TO MOLLIHBI
BBIKIIOYATENb HA TPAHCHOPMATOPHOM NOA-
CTQHUMM Neperoper, CIOMAH UK YKPOIA...

Ins sawwte snextpogsmratens (3[) npu
nponaaaHMk $bassl Pa3pabaTHIBAIOT CUCTEMSI
3QLLMTbI NOBLILLEHHOTO YPOBHA CIOXHOCTH, XO-
T8 MOXHO BrONHe 0boiTUCs Napoi pene. Ms-
BECTEH 30KOH: “HOBEXHOCTb CUCTEMBI OBPaT-
HO NPOMOPLMOHABHA YHCTTY SNEMEHTOB”, No-
3TOMY CIIOXHQS 3MIEKTPOHHAS CUCTEMO MOXET
BBIMTM M3 CTPOSA B COMBIA HENOAXOAALLMMA MO-
MeHT. V1 Torna OCTOHOBMTCA METONNOPEXY-
LMHA CTOHOK, M BBIMLET W3 CTPOS AEPULMTHBIA
TBEPAOCTNABHLIA MHCTPYMEHT; OCTAHOBMTCS
BOLAHOM HACOC, M packanuTcs gobena gopo-
FOCTOALLMI KOTEN NAPOBOTO OTOMIEHMS; OCTO-
HOBMTCS BEHTUTIALMS, M BO3MYX “BpeaHoro” Le-
X0 CTOHET ONACHBIM ANS 300POBLS U T.A.

Dlymaio, uto npu nponaxe dassl ciegyet or-
kmoyaTs He D[, a
“6onbHy0”  dasy.
Cxema (puc.1) cocro-
MT U3 3 pene Tuna
PM21-003-YXJ14A
WK aHANorMuHbIX. Ta-
K1e pene OueHb KO-
HOMMUYHBI, CYETYMK
3MEKTPO3HEPIUM X
MPOCTO He OLLYLIQET.
3awpta rogutes ans —J—
Heckonskux 3[1 cpen-

Hel MOWHOCTH (He- [ pue.1 |
6onbwoi macrep-

CKoM), Wi 3awmTH Bonee MOLLHON HArpy3ku
BMECTO perie CIBIyeT UCTIONb30BATL MOTHUTHBIE
nyckaren. Bce napsl KoHTOKTOB M pene, 1 mar-

HUTHBIX MyCKATENEN CnedyeT 3anapannentTb.

Ecnn kommyTaums [ ocywectsnsercs me-
XAHWYECKMMA BKITIOYATENIMM, TO NPU MPOMCXKE
a3bl 3TW ABMrATENM MPOROIKAIOT CBOIO PAGO-
7y. oM MCON3OBAHMM MATHUTHBIX yCKATENEH
BO3MOXHbI OTKIIOYEHUA BCNEACTBME KPATKO-
BPEMEHHOTO (B MOMEHT CPOBATLIBAHMS 30LLy-
Thi) OTCYTCTBMA TOKA HO OTKIIO4aEMOM dase. Ta-
KOE MOXET MPOM3ONTH TONLKO B TOM CITydae,
Koraa paboume KATYLUKM MATHWTHBIX MycKaTe-
ne#t nuTaloTea ot oTkmodaemon dassl (1/3-2/3
cnyyaes).

Bcio oprHodasHyio Harpysky (namnbi ocsete-
HUs, OLHObA3HbIE ABMIOTENM, HArPEBATENM W
T.M.), O TOKXE HEMHOYKTUBHYIO 3-pasHyio Ha-
rPy3Ky CneayeT NOAKMOYATL A0 3CLLUMTHI, XOTS
MHE MPUXOAMIOCh HABMIORATL YAOBNETBOPU-
TENbHYIO PABOTY HECKOMbKMX MEKTPOIAMIOYEK
ot O/l 2 «Br, paboratouiero Ha geyx Gasax.
[Npu yBENMUEHMM HArPY3KM HO ABUTATEND SIP-
KOCTb CBEYEHMS TIAMMOYEK CHIKAMOC.

Mouemy neperopatot S npu nponaaaHmm
$asbi? [la NoToMy, Y4TO OHM HQ BPEMS OBAPHM
CTQHOBSATCA AMHOMMYECKMMM TPAHCPOPMATO-
POMM, NEPEKAYMBAIOLMMA SIEKTPOSHEPTHIO
Ha “6onbHyo” asy ¢ ueyx “apoposbix”. Takue
reHepaTOPbl MUTAKOT CBOEH EAMHCTBEHHOM 06-
MOTKOW (MK COeanHeHnm 38e3a0H) TpeTb no-
TpebuTenelt Bcet sHepretnueckoi setem! Ko-
HEYHO, K TAKOM ponu obbiuHble L He roto-
Bbl, TOK KOK CJMLUKOM MO MX MOLUHOCTb - BOT
OHM PA3OTPEBAIOTCA, ALIMAT M BLICTPO Nepe-
ropaiot. CoBcem MHOE NPOMCXOaNT, ecrin Bbi-
CTPO OTKMouMTL “BonbHyio” dasy Bmecte co
BCEMM ee NOoTpebUTEnaMM: BMraTENs MPO-
[oMXaeT paboTaTh, NOTEPAs TPETb MOLLHOC-
M. DTO BCE-TAKM NyulLe, Yem PaboTaTh Ha Of-
HOWM ba3e, a MMEHHO Tak PaBOTAET BOMbLINH-

[PATIPOTACAHAA DASH

cBo I, 3kcnnyaTMpyembix B Cenax.

Ecnm nponasluas dasa nossutca ondts, T
sawwra cpasy ee nogkioumt. Ecwm 31, pabo-
TQIOWMIA HO ABYX BO3AX, BLIKIOUMTL, TO AN MO~
BTOPHOTO BKIIOYEHUS NOTPEOYeTCs OfHA U3
XM (CaMOst MPOCTOS - PUC.2, COMOS CTIOXHOS -
pMC.3), KOTOpbE YXe LOBHO WCMOMb3YIOTCS
L9 PEBEPCHPOBAHMS W 3arycka DI, BrioveH-
Hbix B ogHy dasy 220 B. MNockoneky ans pa-
Botbl Ha meyx dasox (380 B) tpebyiotca kon-
[IEHCATOPbI MEHBLIEH EMKOCTH W PACCHHTAHHBIE
Ha Gonbluee paboyee HaMPSXEHHE, TO MOX-
HO MCrOfNb30BATL CxeMy PUC.4, B KOTOPO#
MYCKOBOS KHOMKQ MEPEKIONaET (MpK OTMyCKa-
Hiv) KOHAEHCATOPSI C NAPANNENLHOTO BKIOYE-
HUS HO NOCNEOBATENLHOE.

bes cxem puc.2-4 MoxHO 0BOMTHCH, T
MPY MPONARAHUM A3kl MPOCTO HE BBIKIIOYATH
30, a sanyckats ot Hero apyrve. Pomb “nyc-

~380V e

~380V
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<

Cn
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 puc.3 |
e
~380V !

L [+
— pucd

KOBOTO" MOXET CHIrpaTh HU3KOOBOPOTHBIN (Me-
rnee 1000 06/mmnH) D[, koTOPBIK HA XONOCTOM
XOfly NIETKO 30NYCKAETCA BPYUHYIO, MM MOLLL-
HbI TpexdasHbi TpaHchopmaTop.
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JIEKTPOAINAPATYPA

A

CBETOPEIYIIATOP N1
PEKTTAMHOIO0 IIHTA

C.M. A6pamos, r. OpeHbypr

,D,J'Iﬂ NPUBIIEYEHNA KNMEHTOB MATA3MHbLI U
BCEBO3MOXHbIE OPTAHW3ALMM UCTIONB3YIOT CBE-
TOBYIO PEKIAMY B BUAE KPOCOYHO PA3BELUCH-
HbIX IAMMOYEK 1 HOANMCENR. XOPOLLO eCiu 3TO
KPYIMOCyTOuHO paboTaiowwas COnMaHas op-
FOHM3QLMS, B KOTOPOM BKIKOYEHMEM M BBIKITIO-
YEHMEM HOPYXXHON PEKNAMbI YNPOBASET Creum-
QNbHO HO3HAYEHHBIN YenoBeK. A ecnu 310 pe-
NATb HEKOMY, O B JIETHEE BPEMS CBETAET PO-
HO, TO B 3TOM C/y4dE MPOMCXOAMT HEONPAB-
[OHHbIA NEPEPACXOA 3MEKTPO3HEPTM. 3ame-
HO NAMN B PEKNOMHBIX LWMTAX - MPOLEeaypa
HENpPOCTQs, O CM 3TO CBETOBOM LHYP MIOPO-
NQIAT, B KOTOPOM CrOPEBLLME NAMNOYKM BOOD-
e He MeHaloTCq, TO ang 3TOro Hennoxo 6b|'
10 Bbl CHU3UTL APKOCTb CBEYEHMS IAMMOYEK M
TEM COMbIM YBENMUATL CPOK X ClyXGbl. [na
3TUX Lenei 1 Bbina fOpaboTaHa XOPOWo ce-
6a 30pexkomenposasiias cxema [1]. Kpome
MNABHOM PErynupoBKM HAMPSXEHU HA Ha-
rpy3ke B HeM NPEayCMOTPEHO OTKIIOYEHME
HOrPY3KM B YTPEHHEE BPEMS 1 BKIIIOYEHHE B BE-
yepHee.

Pacecmotpum pabBoty 6noka, nokasaHHoro
Ha puc.1. Cetesoe Hanpsixerne 220 B racur-
cs Ha emkoctn Cl, BbinpamngaeTcs auoaamm
VD1, VD2, crnaxmeaetcs emkoctsio C2 1 cra-
Eunusnpyetcs crabunutporom VD3 Ha ypos-
He npumepHo 9 B. Ot paHHoro Hanpsxewus
sanuTeiaeTcs Bca cxema. Popmuposatens
NEPEXOAA CETEBOTO HAMPSXEHUS YEPE3 HOMb
cobpan Ha Tpanauctopax VT1, VT2 u pesuc-
Topax R2-R4. B momeHT nepexoga Hanpsixe-
Hua uepes Homb Ha Bxope D1 (6) obpasyercs
oTpuuaTensHbii ummynse. Eciv dpotoamon VD4
3acseyeH, 1o Ha Buixoge D1 (3) ycranasnuea-
€TCS HYNIEBON YPOBEHb, KOTOPbINM 3aMPeLIaeT
NPOXOXAEHME UMNYNLCOB OT POPMUPOBATES.
Ha seixone D1 (4) Hynesoit yposers, a cnepo-
BatensHo, TpaHauctop VT3 sakpwir. B Hou-
Hoe Bpems cyTok Ha sbixoge D1 (3) ycranas-
nusaetcs nor.”1”. Mmnynsc ¢ dpopmuposare-
na oTkpuiBaeT Tparauctop VT3 Ha Bpems npu-

mepHo 0,5...1 mc, v 3apsxaetcs emkocts C4
LO YPOBHS HAMPSXEHUS MATAHMS. 30TEM EM-
kocts C4 nnaBHO PO3PSXAETCA Yepes Lenoy-
ky R7R8. Hanpsxenue Ha C4, nocturHys ypos-
wa nor.”0”, nepexniount D1.3, D1.4. Hynesoit
yposeHb Ha Boixoge D1.4 (11) sapagut emkocts
C5. Ha spems sapaaku Tpansuctop VT4 npu-
sakpoetcs, a VT5 oTkpoetcs, TemM COMbIM
skniount Tpuctop VST. LnutensHocTs mm-
nynbca 3aemcut ot emkoctn C5 u pesucropa
R9 u cocrasnset npumepHo 10...20 mkc. TMpu
ClIEqYIOLLEM MEPEXOLE YEPE3 HOMb LMKIT MOBTO-
putcs. JOCTOMHCTBOM LOHHOW CXEMbl ABNSET-
€S TO, YTO YOCTOTA OTKPBIBAHUS CUMUCTOPA OC-
TAETCH HEU3MEHHOM, M TakMe GOKTOPSI, KOK W3-
MEHEHWE CETEBOTO HAMPAXEHMA UM U3MEHE-
HME MOPAMETPOB JETanei Ha NPOUEeCC pery-
NMPOBAHKS He BIMAIOT. YTO Henb3a ckasat O
TPAANUUMOHHBIX TUPUCTOPHLIX PETYASTOPAX, CO-
BPAHHBIX HO AMHUCTOPAX B KAYECTBE NOPOro-
BOTO 3MIEMEHTA.

Beranu. Konpencarops C1, C3, C4 tvna
K73-17. Konpencarop C2 tuna K50-35, C5 -
na KMé. Pesucrop R6 ina CM3-1, R7 tvna
CM-04, ocransheie pesucrops Tina MIIT. B
kauectse VD1 nogonayr KI509, KA510,
KO209 Ha wanpaxenne 25..50 B u Tok
100...200 mA. Bmecro [1814b nonottayt niobuie
Ha Hanpsxexue ctabunmsaumm 8..15 B.

Bmecto KT315 moxHo npumennts KT312,
KT316, KT201, KT3102. Bmecro KT361 -
KT203, KT209, KT3107. Bmecto 1263 mox-
Ho npumennts PL1320. Ecnn neobxopmmo
KOMMYTHPOBATH 3HAUUTENbBHYIO MOLLHOCTb, TO
CHMUCTOP HEOBXOIMMO YCTQHOBHTL HO PaaK-
QaTOp WM MPUMEHNTL GONEEe MOLLHBIN, HaNPK-
mep, tuna TC2-25.

YcTpolicTeo coBpaHO HA OBHOCTOPOHHEN
neyatHoi nnate pasmepamu 40x70 mm
(puc.2).

Pesuctropom Ré Heobxogmo nopobpatb
MOPOT BKIIOYEHHUA-BLIKIIOYEHMS HATPY3KM, Q
pesuctopom R7 - gpkoctb ceeverus. MNpu Ha-

nagKke, BO3MOXHO, MOHAZOOUT-

P o Ca NOAKOPPEKTMPOBATL HOMM-

Han pesucropa R7. [ng Hop-
ManbHOM PaboThl yCTPOMCTBA
'ﬂ W NPEemoTBPALLEHUA PENaKCa-

YEPHbIH  KEMOPUK  AAMHOM

20..30 Mm W HanpasnAlOT B
CTOPOHY OT PEKNAMHbIX NaM-

UMM HO GOTORMOL HOLEBAIOT
@
A

nouek 1 sipkux GoHapEt.

Jlurepatypa
1. bupiokos C. Cummcroprsie

=
5z |E
< o |=
x5
= o
n L WS 9d
1
£95 Vo S
D
P
7 A R8s
[v i zo N
) [
QL9 LA GPoL LM
A00Z
74,
&y
BLA0BOZ
+| |
[
Z
anav
€0A  my Zé
oAV > <
M k'3
=
LOA
m
1]

electrik@sea.com.ua

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

perynaropsl mowrocTy//Pa-

amo. - 1996. - Nel. - C.44.

Qnekmpuik N26//2003



KOHCTPYVIPOBAHWE W PEMOHT

“NOJITOKUBYIIAA” JIAMIIA HAKAJIMBAHNA
ONA NECTHHYHOH IIOIIAAKH

K.B. Konomorives, r. MieaHo-QpaHkoBck

B cratse npusoguTcs onucamme npoctos
KOHCTDYKUMH “RONTOXMBYLLEH” NOMIBI HOKQ-
JIMBAHWA 4719 OCBELLEeHNS JIECTHUYHOM nnoLwag-
k¥, KOTOPAA MO3BONSET HOROMO 300biTh O €€
CYLLECTBOBAHMN.

MSBGCTHO, 4YTO NAMNA HOKANMBOHUA HE 4B-
naeTca Be4YHbIM UCTOYHMKOM CBETA. CpOK
Cnyx6bl 3TOrO MPOCTOrO NPMGOPA 3ABUCHT OT
TOKUX OKTOPOB, KAK YOCTOTO BKIIOYEHMS,
NPOACTIXNUTENBHOCTb HAXOXAEHNA BO BKIHO-
YEHHOM COCTOAHMM, NPEBLILLIEHNA HANPSAXEHNA
CeT OTHOCUTENbHO HOMUHANBHOTO, HONMUYNUA
BUOpauyK u T.4. M3 3Tx dakTOpoB OCHOB-
HbIMM NS NAOMN HOKOIUBAHMSA NECTHUYHOM
nnowankm, KOTOpbe CYyLLECTBEHHO BAMAIOT
HQ NPOAOMKMTENHOCT €€ CPOKA CllyXBbl, 8-
NA0TCA NPOLOMKMUTENBHOCTb pO6OTbI B Te-
YEHME CYTOK W MPEBILIEHME HANPAXEHMA Ce-
TW OTHOCHTENLHO HOMUHQBHOTO.

HM OOHO M3 6bITOBbIX NIOMN HOKANMBAHMSA
B KBAPTUPE He PaBOTAET TAK HAMPSIXEHHO B
TEYEHME CyTOK, KOK JIOMNO HOKQNMBAHMA HO
NECTHUYHOM nnoLwaake. HpOﬂ,OJ'I)KMTeJ'IbHOCTb
€€ HAXOoXaeHna BO BKIIOYEHHOM COCTOAHUU
B 3umHee spema okono 15 4 (¢ 16.00 no
7.00), a B netHee spema okono 9..10 4. B
CPEAHEM MOXHO CYMTATb, YTO NAMMA HOKQ-
nuBakug B cyTku pabotaet 12...13 vac. B me-
e, 310 coctasut okono 360 u. TapaHTMiHbIA
CPOK Cy6bl IAMNMbI, KOK U3BECTHO, COCTAB-
nset 1000 4. Takum 06pasom, NPOKTUYECKH
30 TPY MECALA FaPAHTUMHBIN CPOK MCTEKAET,
v namna nognexvt sameHe. Cnegyet otme-
TUTb, YTO HEMHOIME NAMIMbI HOKANMBAHUSA OT-
paGATHIBAIOT FAPAHTUIHOE BPems (13-301 He-
KA4YEeCTBEHHOIO MU3roTOBNEHMUA M NOBbILLEHMA
HOMPSXEHWA B HOYHOE BPEMS CYTOK).

YCTQHABAMBATL NPUMEPHO OfMH PA3 B TPH
MECALA (O TO 1 YaLLe) NaMMY HOKONMBAHHS B
CBETWIILHMK - AENO HEMPUATHOE (3TO M Ove-
PEOHOCTb COCEAEN, MX HANMYME B LAHHBIM
MOMEHT, O TO M MPOCTO OTKA3 MOA PA3HLIMH
npemnoramu). Kpome Toro, yacto nnadosl
3ALWMLLAIOT OT 3/I0YMBILNEHHUKOB PA3NNY-
HBIMK MPUCNIOCOBNEHMAMM, KOTOPBIE MPUXO-
OMTCA “PA3MUHMPOBATL”.

Y1066 M3BABMTBCA OT 3TUX XIOMOT, A0-
CTATOYHO MMET “LOArOXMBYLLYIO” NOMMY HA-
KQNMBAHMS, KOTOPYIO COM W3TOTABAMBAELb,
YCTQHOBNMBOELLb M 4EPE3 HECKOIBKO NET 30-
MeHsieLb npyu Boixoge ee 3 cTpos. Mpume-
Pbl TAKUX NTAMN HAOKQNMUBAHWUA NPUBELEHBI B PA
3/1993, PA 9/1999, PK 2/2002 u ppyrux
XypHanax. Jlamnbl HOKANWUBAHHS, NPUBELEH-
Hbl€ B 3TUX XYPHANAX, CNYyXAT HA NECTHUYHbIX
nioWankax He MeHee OBYX NeT Npu UX MOLLL-
Hoctv go 100 Br sniountensHo. Tako# cpok
CJ'Iy)K6bI JIOMMbl HE ABNAETCA Npeaesnom, ero
MOXHO 3HQUYMTENbHO yBENUUMTL. Ha PUCYH=
K€ noKa3aHA KOHCTPYKUMA TOKOM Nammbl.
OHa cOCTOMT 13 COBCTBEHHO NAMMbI HOKAK-
BaHus 1 MowHocTbio 25 BT, npomexyTouHo-

rO LOKOMS 2 1 KOHLEBOTO LOKOAS 3 OT Cro-
PEBLUMX SIOMN HOKQMBAHHS. BryTpu npome-
XYTOYHOTO M KOHLEBOTO LOKONEN pa3MeLLa-
I0TCA NOCNEAOBATENLHO COBAMHEHHbIE PE3N-
ctop 4 tuna MIIT-2 conpotuenermem 51
unn 56 Om n grop 5 Tna K105 ¢ nioBbim
BYKBEHHbIM MHOEKCOM.

TexHonorusa usrotoBneHus. [Isa Loko-
N9 OT CTOPEBLUMX JIAMM HOKOMMBAHKS OKKYpAT-
HO OCBODOXAQKOT OT CTEKNA W 3AMA3KH fer-
KMM MOCTYKMBOHWEM MONEHBKUM MOOTOY-
kom (bepeub rmasal), ans yero npemsapw-
TENbHO KONBy Nammsl cnegyeT 0bepHyTs NnoT-
HOM TKOHBIO W PA3GUTL €€ YAAPOM MOMIOTKA.
Llokonb, koTOpbI ByaeT BHINOAHATL dyHK-
LMIO MPOMEXYTOYHOTO, MONHOCTBI0 OCBOBOX-
LQIOT OT CTEKNA, 30MA3KM M LEHTPANBHOTO
3MEKTPOAA, B PE3YNLTATE OCTAETCS TOMBKO Me-
TANMMYECKas YaCTb Lokona. B uokone, sbinon-
HSIOLLEM YHKLMIO KOHLEBOTO, CBEPNAT OTBEP-
CTME OMAMETPOM 2 MM B LIEHTPONBHOM M-
kTpoge. B npuHuMne ero MoXHO He CeepmuTs,
ecnu nopobpPaTh LOKOMb C MOAXOASLMM OT-
BEPCTUEM B LEHTPANBHOM JMEKTPOLE, Yepes
KOTOPOE AOMXEH MPOXOANTL OMH BLIBOA pe-
auctopa MITT-2. [lanee npuctynaiot k c6op-
Ke KOHCTpyKumu. [lns 3Toro ykopaumsaior
nnockue ebizoas avoaa K105 no 1...1,5 cm
W NPUNOMBAIOT OZMH BLIBOA 3TOTO AWMOAC K
LEHTPALHOMY NEKTPOZY NAMMbl HOKANWBA-
Hus. [Mos pacnonaraT ropu3oHTANbHO
(MNQWMS) HO LEHTPANBHOM 3NEKTPOAE NAMMbI.
Bropoit BbiBog AMoaa M3rMbaIoT M NpUXMmMa-
10T K BEpxHeH nosepxHoCTv anoaa. K Hemy
MPUNAMBAIOT YKOPOUEHHBIA 4O 5 MM OpMH 13
BbiBOgOB pesuctopa MJTT-2, usorHyTsiit nog
yrmom 90°. Mpu 3ToM NPOAOAbHAS OCh pesu-
CTOPQ ZOMKHA GbiT NEPNEHIVMKYNAPHA K LEH-
TPY LEHTPABHOMO 3NEKTPOAA NIAMbI.

3aTem HOAEBAIOT HA JIAMNY MPOMEXYTOY-
HbIM LIOKOMb 2, 3QUMLLCIOT MECTO 10 KOHTAK-
TO C LOKONEM NIAMMbI HOKAAMBAHMS C NPOTH-
BOMONOXHbIX CTOPOH 6, 3aTyXMBAIOT W NPO-

namsaioT. [locne yero Ha NPOMEXYTOuHBIN LO-
KOMb HOZEBAIOT KOHEUHbIN 3, MPOMyCcKas Ye-
pe3 OTBEPCTUE B €70 LIEHTPANBHOM AEKTPO-
fie BTOPON BbIBOA pe3ncTopa 4. 3aunwatot
MECTO KOHTOKTO LIOKONEH C MPOTUBOMONOX-
HbIX CTOPOH, 3QMYXMBAIOT M NPONAMBAIOT.
W, HOKOHEL, YKOPQUMBAIOT W NPONAWBAIOT
BTOPOW BbIBOJ, PE3NUCTOPA K LEHTPANBHOMY
SNEKTPOAY KOHEYHOro LoKons.

“Monroxusywias” namna cobpana. Tecte-
POM MPOBEPAIOT HANMYKE LMK YEPe3 OUOL
WM CIMPQnb SIOMMbI M MCTIONB3YIOT €€ MO HO-
3HQYEHMIO.

C uensio obecnedenms 6e3onacHoCTv npu
OBCNYXMBAHMM WU3TOTOBNIEHHON NIOMMbI Xe-
NaTenbHO ﬂpOMe)KyTOLIHblﬁ LLOKOJIb M LOKONb
CaMOM namnbl OBEPHYTL CNIOEM CTEKOTKAHM,
XOTH, €M NAMNA 3aKPLIBAETCA MAGOHOM,
HEOBXOAMMOCTL TAKOM ONepaLumu oTNaAaer.

HpM M3TOTOBNEHUU NAMNLI CNELYeT TaKXe
cobnoaaTh NPABMIA TEXHKKM BE30NACHOCTH,
0cobeHHO Npu naike Uokonei, obepHys
NPEABAPHTENBHO KONBY NAMMbI MIIOTHOM TKO-
HbIO.

Hannuve amMona v nocnenosatensHo BKio-
YEHHOTO C HUM PE3MCTOPA MO3BOMSET YMEHb-
WwuTb BPOCOK TOKA Yepes NamMy HAKANMBA-
HMA NpU €€ BKIMOYEHUM, 4YTO 3HAYMUTENBHO
npoaneBaeT ee cpok cyxBbl M, KPOME TOro,
obecneunBaeT 3KCNAYATALMIO NAMMLI NPK No-
HMXXEHHOM HANPAXEHUU, YTO TAKXE CyLLEeCT-
BEHHO CKO3bIBAETCA HA NPOAOIIXUTENBHOCTH
ee cpoka cnyxBbl, B pesynbTaTe 1AMNA CTa-
HOBMTCA “NONTOXMBYLLEH .

KCIK NMOKA3LIBAET OMbIT KCMNYyATALMM TAKOM
NAMMbI, NPOJOMKUTENBHOCTL €€ CPOKA CAIYX-
Bbl MPEBLILAET NPOJOMXMTENLHOCTb CPOKA
cyx6bl namnsl ¢ anonom. OnbiTHbi 0bpasel
namnbl npopaboTan y asTopa 4 rona u, k co-
XQNEHHIO, SKCNEPUMEHT Bbinl NpepBaH “nob-
poxenarenem’, KOTOPbIA Cymen “npugenars
eit Horn”. Buaumo namna “mnoxueaer ceo
BeK” B UyXOM nogbesse.

Bropoit 3k3emMnasp nammbl NPOXOAKT UCTbI-
TOHWS B APYrOM rOPOAE, OH yXe (Ha aBrycT
2002 r.) otpabotan Tpu roga otyactu bna-
rORAPA HANMMUMIO BPOHMPOBAHHBIX ABEPEH
HO BXOAE B NOABE3N, KOTOPLIE 3AKPLIBAIOTCA
HQ HOYb. TakMM 0BPA3OM, SKCIEPUMEHT HE
30KOHYEH.

Xotenoch Gbl NOAYEPKHYTH Elle OfHO 0-
CTOMHCTBO TOKOTO PELUEHMS NPOASIEHNS CPO-
Ka CJ'Iy)K6bI JNIOMMbl HOKANMBAHMA - OBTOHOM-
HOCTb. B 3TOM CNy4a€ HE HYXHO BMELMBATDL-
C B NEKTPONPOBOAKY W 3MEKTPOYCTAHOBOY-
Hbl€ M3OENMs HA NECTHUYHOM NNOoLWanKe, TAK
KAOK HE And BCeX NnoNb30BATENEH TAKOE BME-
LWATENbCTBO BbIMOMHMMO. ﬂOCTOTO"lHO BBEP-
HYTb M3rOTOBNEHHYKO NAMNY B NATPOH CBE-
TUMBHUKA HO NECTHUYHOM nnowangke m 306bITb
HQ HECKOMbBKO IET O €€ CyLIECTBOBAHMH.
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KOMMEHTAPUW TNABHOTO PEAAKTOPA

B cratse Koncrantuna BanentuHosnua Konomonuesa me-
HSl 3MHTEPECOBANA MPUBEAEHHAS MM LMdPA TAPAHTUIHOMO
cpoka cyxbbl namnsl Hakanveaua 1000 y. Curyauns, kor-
10 COCEIM NO OYEPEAN [OMKHBI MEHATH TAMNOYKM OBLLErO
NoMb30BAHMA BECHMA TUNMYHA. Ho Ha TOM 3TaXeE, rae 8 Xu-
BY, MOAYYMNCA BECBMA UHTEPECHBIA SKCNEPUMEHT, B PE3Yb-
TOTE KOTOPOrO YAANOCh MOMYYMTh MHTEPECHbBIE AAHHbBIE MO
CPOKY CryXObl NIAMMbI HOKANIMBAHKS.

YUCTOTO 3KCNEPUMEHTA CBASAHA C TAKUMM GAKTOPAMM.

Bo-nepsbix, apxuTekTypa AOMA TAKOBA, YTO MAOLLQAKA
nepen NUOTAMU HE UMEET CBS3U MO OCBELLEHMIO C BHELLIHUM
MMPOM, T.€. IAMNOYKA JOMKHA TOM FOPETb MOCTOSHHO, O 3HA-
YUT, HUKOKMX BKIIOYEHUIM M BbIKMIOYEHMM He BbiBaeT. bonee
TOrO, 3TA NIAMNOYKA MUTAETCA OT CETH TMPTOB, AAXE KOraa
BO BCEM [IOME BbIK/IIOYQIOT CBET, OHA MPOAOIXAET rOPETh
(cetb MMdTOB OBLIYHO HE OTKNIOYAIOT).

Bo-BTOpbIX, PAAOM C JOMOM HOXOAWTCS TPAHCHOPMATOP-
HOS MOACTAHUMSA, U HAMPSXEHWe B CETU LOMd, 30MEPEHHOE

uMdpPOBLIM TECTEPOM B NIOBOE BPEMS CYTOK, HOXOAUTCA B Mpe-
penox 22042 B.

B Tpetbux, N0 B3AMMHOM JOrOBOPEHHOCTM COCENEen Nam-
noyku npumesioTca Tonbko HommrHanom 40 Br. OyepeaHocts
COBMI0AAETCS CTPOTO, BCE COCEAM - NPENOAABATENM U COTPYA-
HMkM HaumoHanbHoro TexHmyeckoro yHueepcuteTa YkpanHsl
MEHSIIOT MEPEropeBLIyIo NAMMOYKY BYKBANLHO MIHOBEHHO 1
3QMUCLIBAIOT AATY CMEHbI TAMMOYKK B CMIMCKE, KOTOPbIM BM-
T B KOpHaope. VIMeHHo 3To 0BCTOATENLCTBO NO3BOMMIO HA-
6path cTatcTMKy no cpoky cnyxbul namnodex 40 Br, rops-
LMX HENPEPBIBHO.

WTak, pacyeTsl MOKA3aM, YTO CPEAHEE 3HAYEHWE CPOKQ
Cnyx6Obl AMMbI HOKANWUBAHMS cocTasnseT 65 cytok wmu
1560 4. Hanbonblee sHayerue (30 4 roma) nokasana nam-
nouka, ropeswas 112 cytok (2688 u), Haumerbwee - 39 cy-
ok (936 u). CpenHeksaapaTHyeckoe OTKIOHEHWE OT Cped-
Hero 3HaueHua coctasnset 24 cytok, unm 576 4. Takum 0b-
PA30M, PE3yNbTATH HEBOMLHOMO 3KCMEPUMEHTA BbIPAXAIKOT-
ca tak: 15601576 w.

O ECTOPOTPOCAE KON ORI TECPRSOBHTEN

FO.I. Ympuxun, r. Xapekos

[Tepebou ¢ nogayesi 3nexTpoIHEPMM MPUBENN K CBOEOOPAIHOMY POAMOIOONTENLCKOMY BYMy 0 KOHCTPYMPOBAHMIO PO3-
JIMYHBIX MPE0OPA30BATENEN, O3BONSIOLUMX IMTATL MPHOOPSI MPU OTCYTCTBIM CeTw. Llenb naHHOM cTaTey - nomous xenaro-
LM cobpaTh TAKOH MPeobpasoBaTENb 1 NPH ZOBOLHO DOMBLIOM KONMYECTBE PASMMYHBIX CXEM MOMBITATLC PA306PATHCS B
X JOCTOMHCTBOX M HEZOCTATKAX, O TOKXE OTBETUTb HA PSA BOMPOCOB M0 JEMEHTHOH base.
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Kak npasuno, cxemHoe noctpoeHue
Npeobpa30BATENEHN NPUMEPHO OAMHOKO-
BO: 304QIOWMI reHepaTop, ¢asopac-
LIENUTENb, NPEABAPUTENbHbIA YCUIUTEND,
YCUIUTESb MOLLHOCTH, TPAHCHOPMATOP.
B Gonee cnoxHbix npeobpasosarensx -
CXEMbl 3QLLUMTH M PETYIMPOBKM BLIXOAHO-
ro Hanpsxerus. CambiM NPOCTBIM B U3-
rOTOBNEHUM, NOXANYH, ABNAETCA NPeod-
pasosartens 50 4 HanpsixeHus npsmo-
YromnbHOI GopMmbl.

B kauecTse 3anaioLiero reHepatopa
yaue scero npumersetcs KMOI-noru-
ka 561 cepuu, HECMOTPA HO MHOXECT-
BO BMOJHE AOCTYMHbIX CNEUMAnU3npo-
BAHHbIX MUKPOCXEM (KOK OTEYECTBEHHBIX,
TOK M UMMOPTHBIX). ITO OTYACTM OMpPAB-
naHO Tem, uto 561 cepusa Gonee poctyn-
HO, AEWeBA, MMEET WHPOKMIA AMANA30H
Hanpsxerui nutanma (3...15 B), a Takxe
TEM, YTO HE BCE CMEeUManM3UPOBAHHbIE
Cxembl PABOTAIOT HO HM3KMX 4OCTOTOX
npeobpasosaHus. [ns npumepa MOXHO
npusectn mukpocxemy 11494 (1114EY4).
B ee cnpaBoyHbIX AAHHBIX YKA3AHA HM-
XHA9 yactoTa npeobpasosanms 1 klu.
MonbiTka ee 3anycka Ha yactote 100 My
NPUBOMMT K Heyaaye B 5 cydasx u3 6,
0 MCTIOfNb30BOHNE OTEYECTBEHHON MMKPO-
CXembl elue [OOABUT 3NEMEHTbI KOPPEK-
UMM BPEMA3CACIOWMX SN1eMeHTOB. [lo-
ek apyrx tunos LUM-konTponnepos
NPUBOAMT K HEOOXOAMMOCTU MAKETHUPO-
BaHWA 00pA3LA, NO3TOMY MOCTYNAtOT
NO-NPOCTOMY, M3rOTOBIMBAS 30ACIOLLMIA
reHepatop 1 Ga3opacLLenvTesb Ha no-
rmke 561 cepum.

B cambix MpoCTbix KOHCTPYKUMSAX yHK-
LWV 30AQIOLLETO reHepaTopa v Gasopac-
Wenutens cosmeluatoT. [ng npasuns-
HOM PaBOTHI TAKOTO reHepPaTOPa CKBOX-
HOCTb WMMYNbCOB BHIBMPAIOT PABHOJ

nsym. OTKNOHEHME CKBAXHOCTM OT fIBYX
MPUBOIMT K NEPEMATHUYMBAHMIO BbIXO-
HOTO TPAHCHOPMATOPA B OfIHY CTOPOHY
no netne ruCTepesnca, ero Harpesy,
YBENMYEHMIO TOKA NMOTPEBNEHUS W flaXE
K BHIFOPAHMIO CUNOBLIX TPAH3MUCTOPOB.
BosHukaeT Takke Npobnema CKBO3HbIX
TOKOB [IXE MPU CKBOXHOCTM WMMMYIb-
COB POBHOM [BYM W3-30 3QTATMBAHMS
GPOHTOB BKITIOYEHMS W BBIKITIOYEHMS Bbl-
XOfHbIX TPAH3UCTOPOB. bonee yaauHbIM
C TOYKM 3PEHMS HALEXHOCTU ABNAETCH
pasgeneHmne GyHKUMM 304QI0LETO reHe-
PATOPA HA ABE: COBCTBEHHO 30AAIOLLMIA
reHepaTop 1 Ga30PACLLENUTENb HO TPUT-
repe. Takas CTpykTypa nossonset usba-
BMTbCH OT CKBO3HbIX TOKOB BBIXOJHOTO
KQCKOAQ, M MOSBASETCA BO3MOXHOCTH
PETYIMPOBKM MAY3bl MEXIY MMMYIbCOMM
(puc.1).

Pesuctopom R1 perynupytot naysy
mexay umnynscomu, R2C1 - Bpemssago-
lowlas uens reqepatopa. Hegocratkom
[IGHHOM CXeMbl SBNAETCA HU3KAS CTAOMNb-
HOCTb 4QCTOTHI 30ACIOLLETO TEHEPaTO-
PA B 30BUCUMOCTM OT HAMPAXEHMA NUTA-
Hus. [10 3TOM NpUUMHE HO CXEME HE YKa-
3aHbl HOMMHANB 3nemenTos R1, R2, C1.
Pesucrops R1, R2 moryt umets comnpo-
TMBREHne B Heckonbko coteH kKOm, C1 -
10 1 mk® u BrIbMpPAIOTCE MO HA3HAYE-
HMIO TEHEPATOPA W €70 HAMPAXEHMIO
nutanma. [Ina npeobpasosarena 50 My
4OCTOTA 30/CIOLIErO TEHEPATOPA AOMXK-
Ha 6bims 100 Tu, Tok kak oHa menuTcs
TPUITEPOM HA 18A. MOWHOCTL OT TaKO-
ro NPeobPA30BATENS UMEET BENUUMHY OT
3 no 10 Bt B 30BMCMMOCTH OT Hanpsxe-
HMA MATAHMS. YMEHBLIMTL BIMAHWE HAMPS-
XEHMUSI MUTAHMS MO3BONAET YCTAHOBKA
CTABMNN3ATOPA HAMPSKEHUA MK MUC-
NONb3OBOHME B KAYECTBE 3QACIOLIETO

bonee CTABUILHOTO TEHEPATOPA, HA-
npumep, Ha Taimepe KP1006BU1
(NE555) - puc.2.

Pesucropom R1 ycraHaenueaior anu-
TenbHocTb nayssl, R2C1 - Bpemasapato-
was uenb. Mmnynbcel ynpasnexus Ha
BbIXOAE MMEIOT MONOXUTENbHYIO MONSp-
HOCTb B OT/IM4YME OT CXeMbl puC. 1.

Cxema pmec.3 nossonser perynmpo-
BATb ATMTENLHOCTb MMMYNICOB YMPOBNEe-
HMS BBIXOAHOTO KACKAAA B 30BMCHMOCTH
OT BLIXOAHOTO HanpsixeHus. B kadectse
300QIOLLETO TEHEPATOPA MCMONb3YIOT
casoennbid Taimep NES56 wnu pea
NE555. Mepsbiit BrioueH B pexume as-
TOreHepaTopa, BTOPOM - B PEXHUME Of-
HOBMOPATOPA C BO3MOXHOCTBIO PErynu-
POBKM AMTENLHOCTM MMMYSIHCOB. TPAH3M-
crop VT1 sensetca perynupyiowmm. Pe-
3ucTopom R4 ycTaHaBNMBAIOT AAUTENb-
HOCTb BBIXOAHbBIX MMMYbCOB. [autens-
HOCTb PErynupyeTcs Mnpu HONUumu
HOMPSXEHUs HO BXOAE AMOAHOTO MOCTA,
KOTOPOE CHUMOETCS C BBIXOLAHOTO TPAHC-
dopmaropa. [pn xenanmu perynupos-
KY MOXHO OCYLLECTBASTb M OT HAMPsXe-
HUAA IATAHMS, NOAKIIOUNB BEPXHUM BLIBOL
Pe3nCTopa Yepes OrpaHUIMBAIOLMIA pe-
3UCTOP K MAKOCY MUTAHUA M UCKIIOYMB
oModbl MOCTA. TOYHOCTb MOAAEPXAHHS
BLIXOLHOTO HOMPSXKEHMA MNPV TAKOM BKIIO-
yeHnn Huxe. Pesnctopom R3 yeranasmm-
BQIOT MOKCMMOIIbHYIO ATUTENbHOCTb Bbl-
XOZHOTO MMNYNbCa Be3 0BPATHOM Castau,
OHO HE AOMXHA MPEBLILIATL AIUTENb-
HOCTb MMMYSIbCO TEHEPATOPA, COBPAHHO-
O HO NEPBOM TAMMEPE MMKPOCXEMBI.
Llenb R5C5 - dunbtp no nutanuio ana
TAMMEPOB W NOTHKM (6€3 HEe BO3MOXHSI
NOpA3uTHbIE CPABATHBAHKS TANMEPAQ).

(Mpogonxenne cnenyer)
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3APALHOE YCTPOUCTBO 419 CENbCKOM MACTEPCKOM

C.M. Yeetko, YepHurosckas o6n.

AKKYMYNIATOPbI CERYAC MMEIOTCS NPaK-
TMueckn Ha moboi TexHuke (aBTOMOGH-
N1, TPAKTOPBI, KOMBAMHLI 1 Mp.). D70 or-
POMHOE MOABMXHOE XO3AHCTBO TpebyeT
XOPOLUO 3APSKEHHBIX MCMPABHBIX AKKYMY-
nAaTopoB. B cenax 8o MHOMMX X03AMCTBOX
30PSAHbIE YCTPOMCTBA MPULWIAN B HErOA-
HOCTb MM NPEACTOBNAIOT COBON CTapbie,
MOCTOSIHHO IOMAIOLLMECS annapaTsl. EcTb
eLLe M TPETbA KATEropus - CyppPOraTHsle
u3penns Ha 6a3e CBAPKM C BbINPAMMTE-
nem. DT YCTPOHCTBA, KOK NPABMNO, He
MMEIOT HOPMOMBHOTO HAMPAXEHMS, Pery-
NUPOBKM, O TOKXE OMMEPMETPa (MHOraa
CTOMT OBTOMOGMNBHBLIN). 3ayacTyio 3a-
PAAKY BEAYT CNy4QMHbIE NMLA, KOTOPbIE
MMEIOT O HEW BECbMA OTAANEHHOE Npes-
crasnenve. B pesynsrare akkymynsto-
Dbl BBIXOMAT M3 CTPOS HOMHOTO PAHbLIE
nonoxeHHoro cpoka. Ha nokynky HoBbIx
30PAfHbIX YCTPOWUCTB, KK NPOBMAO, Ae-
Her HeT. Kako#t xe Bbixoa?

Ocraetca na sapuanta: 1) exats B
PYrO€ XO3ANCTBO; 2) COYMHATL YTO-HM-
Byab csoe. Ho Ha uyxom, kak u3BecTHO,
[ONEeKo He 30epelb. M3roTosuTs cBoe
HOPMOTTbHOE 3CPALHOE YCTPOMCTBO HE
npobnema, Tak kak cxem bonee yem ao-
CTOTOYHO, HO BCE YNUPAETCS B GUHAHCHI.

Mpw co3aaHMM Npeanaraemoro 3apsa-
HOrO YCTPOMCTBA CTABMAWCH 30AQYM:
1) NOAHbIA OTKA3 OT MOKYMHBIX U3AENMHA;
2) cO3naHME HABEXHOTO, MAKCHMANBHO
MPOCTOrO 3APARHOTO YCTPOMCTBA, Heys3-
BUMOTO K HEKOMMNETEHTHOMY OBCIyxXu-
BOHWIO; 3) M3TOTOBMTb 3APARHOE YCTPOM-
CTBO M3 MMEIOLNXCS B CENbCKOM XO3AM-

CTBe AeTanem.

Cxema 30psagHOTO YCTPORCTBO MOKA3A-
HO HO PUCYHKe. Ero ocHoBoit snseTcs
TpexdasHbiit Tparchopmatop MB-4 Ha
BbixogHoe Hanpsxerue 36 B. O npume-
HAETCA B MACTEPCKUX, TAPAXAX U APYIUX
nomeLeHusx 4ng 6e3onacHoro ocsele-
HUA.

[Nepen npumeHeHnem TpaHcHOPMa-
TOp pasbupanu. CpeaHioo KaTyLwky yaa-
nvn. Y IByX KPQMHMX NEpPBUYHAs OOMOT-
KO OCTOBNEHA 6e3 U3MEHEHMI, O BTOPHY-
HO4a CHATA. M3I’OTOBJ’I€HO HOBQOSA BTOPMKY-
HOs OBMOTKA, MPUYEM KONMYECTBO BHT-
kos Ha 1 B onpegeneno skcnepumen-
TanbHO. [10CKONbKY MPOBOA BTOPMUYHON
OBMOTKM [OBOMLHO TONCTbIM, AEAATL OT-
BOZbl COMUM NPOBOLJOM 3QTPYLHUTENLHO.
[ns 3moro yyacrok oTBOAQ 304MLANK, K
HEMY MPUNOMBANK NYXEHYIO XECTAHYIO
MNACTUHKY, COXeHHyto Basoe. Bce oro-
NeHHbIE MECTA M30IMPOBAIM NPOKAAKO0Y-
Ho Bymaroit. K gpyromy KoHLy niactuu-
KM NPUNQsH TMOKUI MHOTOXMITbHbIA NPO-
Boa. [lepenenka TpaHchopmartopa - Ha-
nbonee Tpymoemkas yacte paborts. B
NPenCTaBNEeHHOM CXeme [Be KATYLKH
TpaHcdopmatopa paboTaoT B Nape Ha
OLHY HArpy3Ky. DTO CBA3AHO C TEM, YTO
MOKCMMQMbHbIA TOK, HO KOTOPbIA pac-
cunTaHbl 0O6MOTKM, cocTasnseT 16 A. A
30PALHOE YCTPOWCTBO NPEAHA3HAYEHO
Ha makeumanbHbid Tok 20 A Tlostomy
OOHA KATYWKA HE MOXeT obecneunts
MOKCUMONbHBIK PEeXuM paboTsl, a npu
ABYX KATYLUKAX YCTPOWCTBO OCTAETCH He-
LOTPYXEHHbIM, 4TO NONOXNUTENBHO CKA3bI-

VD1
N N AR

QFi PV1

SA1
HL1 K1
~220B

%

SA2
o B K &

D2

&

BAETCA HA €ro HAJEXHOCTH.

Mepekmouarenn SA2 u SA3 - camo-
JlenbHbIE, KQX[pIA NPeacTasnaer coboi
1Ba pana 6ontos M6, sakpennerHsix Ha
TEKCTONIMTOBOW MNACTUHE. BOJ'ITbI 30MbIKO-
10T MELHOM Nepembiukom. [N CMHXPOHHO-
rO NEPEKIIIOYEHNS NEPEMBIYKM COEOMHEHDI
Yepes M3ONSUMOHHYIO NAACTUHY. B cBAsK
C YCTQHOBKOM CAMOZENLHOMO MEpeKioya-
Tend 6bIJ'Il/1 YCTAHOBNEHbI KOHTPOMbHbLIE
namnouku HL2 v HL3. B kauectse anop-
HbIX MOCTOB NMPUMEHEHbI BbINDAMUTENbHBIE
6okt mopku bI1B-4-45 ot asToMOGMIL-
HOTO reHepaTopd. 37O MOAHOCTBIO 30-
KOHYEHHbIM y3en, KOTOPbIM COCTOUT W3
TPEX OMOLOB MPSMOM NONAPHOCTH U TPEX
obpartHoit. Kaxapiit anon Bbinepxusaet
1ok 10 10 A. D111 6NOKM OYEHb HAAEXHSI.
B renepaTopax, npuweawmx B Herog-
HOCTb, OHW BNONHE UCMNPABHbI.

Bonstmetp PV1 yctaHoBneH ans KoH-
TPOAS CETEBOTO HAMPAXEHWSA. ITO CBA3A-
HO C TEM, YTO CEfbCKAs NEKTPOCETL He-
CTOGMABbHA, O ANA MPOBMILHOM OLEHKM
MPOLECCa 3aPSAa HyXHO 3HATH CETEBOE
Hanpsxenue. HLT - uHpukaTopHas nam-
MOYKA BKIKOYEHUA CEeTU (BKJ'HOLIOTeJ'leM
SAT1). QF1 - ceTeBoi QBTOMAT 3QLIMTHI.
Hanuune amnepmetpa PAT v BonbTMeT-
pa PV1 06930Te5HO B MOLLHBIX 30PSIHbIX
ycrpoicteax. Ouoa VD5 v namnouka HL4
YCTAHOBAEHbI Ang CUrHANM3aAumMm O He-
NPABUABHOM NONAPHOCTU MOAKMIOYEHUS
OKKYMYNATOPQ K 3APALHOMY YCTPOMCTBY.
[NapannensHo NAMMOYKE MOXHO YCTAHO-
BUTb NOOOM NOIXOAALLMI 3BYKOBOM CUrHQ-
nuaarop.

[Nocne sbikniouare-
Nia CeTn YyCTAHOBNEH
MOTHUTHBIM NyCKATENb
K1. B Hepabouem co-
CTOSHUM €70 KOHTOK-
Tamu KT.1 akkymyns-
TOP OTKMIOYEH OT 30-

QF2

YN NV N

NV NV N

PA1 K11
) : — +
PV2| VD5
HL4
_ﬁ’-

PABHOMO YCTPOMCTBA.
Bonstmetp PV2 nos-
BONET KOHTPONMPO-
BATb HAMPSXEHWe Ha

VD3
YN/ N N

o]

SA3
el & X

VD4
YN N N

i NV N N

akkymynsTope. AsTo-
MOTHYECKMH BBIKIIKOYA-
tens QF2 3awmwaer
30psiAHOE YCTPOMCTBO
OT neperpysku.
OnucanHoe 3apaa-
HO€ YCTPOMCTBO pa-
BOTaET yXE B TEUEHHE
6 neT, u npeTeHauit K
ero pabore He Bbino.
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KOHCTPYNPOBAHWE W PEMOHT

YHUBEPCANIbHbIA NPOTPAMMUPYEMBIW TAUMEP

O.P. KoHapaTbes, I. XMebHULIKI/A

Talmep (cM. PUCYHOK) npeaHasHaueH ang
BKIIOYEHUS M OTKIIOYEHMS OT 3NEKTPOCETH
(220 B) 6bITOBbIX WM NPOMBILLAEHHBIX SNEKT-
PONPUGOPOB HO 30ACHHLIE MPOMEXYTKM BPE-
MeHM. DneKTPONpPUOOPLI NOAKIIOYAIOT K Bbi-
XOfHOM poseTke Taimepa. Heobxomnmoe
COOTHOWEHWE BpemeHn “pabotsl” W “nay-
36" YCTAHOBMMBOET MOMb30BATENb MPU MOMO-
LM BYX MPOTPOMMATOPOB, PACTIONOXEHHBIX
HO BepxHel Kpbiwke Taimepa. OpHum u3
nporpammatopos (DD7, DD8) ycranasnu-
BOIOT BPEMS, B NEPUOA KOTOPOTO HArPy3Ka
(Rn) nomkniouera k cetu (“pabota’), apyrum
(DD5, DD6) - nepvoa oTKNIOYEHMS HArPY3KH
ot cem (“naysa’). CooTHoweHus BpemeHm
“pabotsl” u “nayss” (anroputm) moryT Bbith
KOK OIMHOKOBbI, TAK M PA3MMYHLL TaMMep Mo-
XeT paboTaTh B LUMKIMYHOM PEXMME, KOTAT
neprons “paboTel” W “nayasl’ cmeHsioT apyr
pYra A0 Tex Nop, NOKQ TaMMEP MOAKITIOYEH
k cetv. Eciv nonb3oeatenio HEOGXOaMM NnLLb
OMH UMKI CMEHbI PABOYMX PEXHMOB, TO TyM-
Brep SA2 crenyeT NepexioyMTs B NPABOE MO
cxeme nonoxenue. 1o ucteyeHnu sanaHHo-
rO BPEMEHM MOAKIIOYEHNA HATPY3KM K CETH,
TaiMep Bonblue BKIIOYATLCS He Byder.

HauanbHbli 0TCUET BPEMEHM MOXET HAUM-
HQTbCA Kak ¢ “nayssl”, Tak v ¢ “paborsl”. Tak,
HanpuUmep, ecnu Heobxoammo, YTobbl Ha-
rpy3ka GbiNa NOAKMIOYEHA K CETU NIWLIbL Yepes
HECKOIIbKO YaCOB NMOCNE BKIOYEHMA TOMME-
pa, To Tymbnep SA3 cnenyer nepesectu B
MPABOE MO CXEME MOMOXEHHE.

Kaxabiit M3 nporpamMmaTopos MOXHO
HOCTPOMTL HO OTCYET CAIEAYIOLMX OTPE3KOB
spemenn: 20,48 ¢; 40,96 ¢; 1,37 muu,
2,73 maH; 5,46 mun; 10,92 mun; 21,65 muk;
43,69 muu; 1,46 4; 2,91 v; 5,83 4; 11,65 u;
23,3 4; 46,6 4 (1,94 cyrok): 93,2 4 (3,88 cy-
ToK). Ycranasnmeas meuxkn SA4 u SA5 on-
peneneHHsiM 06pasoM, MOXHO 3040BATL TO
WK MHOE COOTHOLLEHME BpemeHu ‘paboTsl”
u “nayssl” Tamepa.

Mocne KaXmoro BKMOYEHWs TAMEPA B
3MIEKTPOCETb HAYMHAETCA OTCYET BPEMEHM C
Hayana (c Hyns). 10 xe npousoipeT, ecnm
HaxaTb kHorky “Copoc” (SAT) Bo Bpems pa-
6oThl TaMMEPQ.

MoaknioueHne 1 OTKIIYEHME HATPY3KK OT
CETH OCYLLECTBNAETCS C MOMOLLBIO TUPUCTO-
pa VS2. Brniouenne koHpercatopos C6, C7
NAPQNENLHO TUPUCTOPY NO3BOMSET UCMONb-
30BATH B KAYECTBE HAPY3KM MPUBOpLI, Comep-
XALLME 3HQYMTENBHYIO MHOYKTUBHYIO COCTAB-
NAOLLYIO (TPAHCHOPMATOPSI, SNEKTPOABHIA-
e 1 T.0.). BrioueHHsle KOHEEHCaTopsI HOp-
ManuayloT paboty TMpucTopa, Gnarogaps
YEMY HQ HOrpy3Ke BLENSETCA HAMPSXEHME
CTPOrO CMHYCOMAONBHOM BopMbl Be3 Mckaxe-
HWW 1 NOMEX.

Ha cnydait aBapuitHoro otknioueHus cete-
BOTO HAMPSXEHHS NPEAYCMOTPEHA BO3MOX-
HOCTb PE3EPBUPOBAHKS 3MEKTPONUTAHMA “Na-
math” cueTumkos Taimepa. [ns 3toro k na-

Henbke-pasbemy (X1, X2), pacnonoxexHo
HQ BEPXHEN KpbILLKE NPHOOPA, NOAKIIOYAIOT
6arapeitky Tvna “KpoHa” nubo aHanormyHyio
aKkyMynaTOpHyio. Ecnm ucdesaer, a satem so-
30BHOBAETCS CETEBOE HANPSIXEHME, TO TaM-
Mep HOYMHOET BECTW OTCYET BPEMEHW HE C
HYIS, O OT TOTO MOMEHTQ, KOTAA CETEBOE HO-
npsxeHue BLNo OTKMOYEHO. IT0 0COBEHHO
QKTYQSILHO MPU OTCYETOX AUTENbHBIX BHIAEP-
xex Bpemenu. [Tpu 3TOM 3aMPOrPaMMMPOBOH-
HOE Bpema CPOBATHIBAHMS TARMEPQ CABMIO-
eTCs NUWb HO BPEMS, POBHOE BPEMEHW OT-
CYTCTBMS CETEBOTO HampsxeHus. baraperiky
YCTAHOBMMBAIOT CPA3Y e NOCIE MOAKIIOE-
HUA TAMEPA K 3MEKTPOCETH (MPH 3TOM OHa
MOCTOSHHO MOA30PAKAETCS MU3EPHBIM TO-
KOM) 1 CHAMQIOT NOCNE €ro OTKMIOYEHHs OT
CETM BO W3BEXAHWE PA3PALQ.

Ceerogmon HLT seneworo useta curHanm-
3MpyeT o BkIoYeHnu Taimepa 8 cets. Cae-
Tommog HL2 kpacHoro ugeta curHanmuamnpyer,
4TO TAMMEP HOXOAMTCA B pexume “pabota”.
B orcyrcreum ceevenms ceetommopa HL2 Tait-
Mep HAXOMTCS B pexume ‘maysa”.

Victounmnk nutanma Taimepa GecTpaHc-
$OPMATOPHbI OAHOMONYNEPHUOAHBIA C raCs-
wmmn konaeHcatopamn C1, C2 [1]. Buixoa-
HO€ HanpsxeHue ucTouHmka nutamua 9,8 B.

Ecau Tymbnep SA2 ycTaHosreH 8 pexim
“unknuuHbin’, a TymGnep SA3 - B pexim “‘c
paboTh”, TO NOCNE BKIIOYEHUS TAAMEPa B
cetb Ha Bxope DD1.3 ycraHoenueaetca Hus-
KMit NOTUYECKMIA YPOBEHD, O HA BLIXOAE - Bbi-
cokmit. BrmiouerHbiit Tymbnepom SA3 kommy-
Tatop DAT.3 TparHcinpyeT BbicOKuit ypoBEHb
yepes anon VD16 Ha Bxop reHeparopa, co-
6panHoro Ha anementax DD3.3 1 DD34. Te-
HEpaTop BLIPABATHIBAET OTNMPAIOWIME WM-
MyNbCl, KOTOPbIE Yepes cnapeHHsie Bydep-
Hble anemeHThl DD4 u koHpencatop C8 no-
crynatot Ha 6asy Tpanamctopa VT1, ynpas-
nAoWero paboTo MMMYNbCHOMO TPAHCHOP-
matopa T1 u tupuctopom VS2. Takum
0Bpa30M, HATPY3KA HO AGHHOM 3TANE OKQ-
3bIBOETCS NOAKMIOYEHHON K CETH.

ORHOBPEMEHHO BHINPSMNEHHOE AMOLOM
VD1 ceteBoe HanpsxeHwe yepes racsimi
peauctop R2 nocrynaet Ha sxon 6 DD1.2
tpurrepa LLmurra. Tpurrep cpabarsisaet no
KOXZOW MOMYBOIHE BLIMPIMIEHHOMO CETEBO-
ro HONPAXeHMs, GOPMUPYS HO CBOEM BbIXO-
fe 4 npsSMOYroNbHLIX MMMYNLCA 4ACTOTOM
50 My, 371 MMNYNbCHI NOCTYNQAIOT HA CYETHIN
Bxon 10 cuetunka DD7 [2]. Tenepb Bpems,
B TEYEHWE KOTOPOTO HArpy3ka ByaeT nogksio-
YEHA K CETH, 3ABUCHT OT MOMOKEHHST KOHTAKT-
Horo auxka SAS. Beicokuit normdeckuit ypo-
BEHb, MOCTYMMBLUMI C OLHOTO W3 BHIXOZOB
cyetunkos DD7, DD8, uepes anopn VD15
noctynut Ha Bxon 12 tpurrepa DD2.2. Ha
ero Bbixoge 14 u Ha sxoge DD1.3 okaxer-
Cs1 BHICOKMIM YPOBEHb, W HArpy3Ka byner oT-
kntoyeHa ot cetu. Llenouka obpatHoit cas-
an R23 u VD12 “sawenkueaet” Tpurrep B

3TOM COCTORHMM. Tenepb BEICOKMM NOTUYECKHI
ypogeHb yepes peauctop R18 v oTkpbIThiif
Tymbnepom SA3 kommytatop DAT.T TpaHc-
NUPYETCA HA YNPABAKIOLMA BXOA 12 KOMMY-
tatopa DAT1.2, paspewas npoxoxnexue
CHETHBIX MMMYNbCOB Yepes pesucTop R12 Ha
cuethbirt Bxog 10 cuetunka DD5. C storo mo-
MEHTO HOYMHOETCA OTCYET BPEeMeHW ‘may-
36", B TEYEHME KOTOPON Harpyska Gynet oT-
kntoyeHa ot cetn. Kak Tonbko Ha ogHOM 13
BbIx0g0B cyeTymkos DD5, DD6, coegnHeHHO-
O C KOHTOKTHbIM ABWXKOM SA4, nmossutca
UMNYTBC BLICOKOTO YPOBHS, MPOM30MaeT 06-
HYNEeHMe BCeX CYETYUKOB MO BXOAOM R.

DTOT Xe UMMYILC GOPMUPYET HO BLIXOAE
4 snementa DD3.2 Huskuit normyeckuit ypo-
BeHb, BNaroaaps YeMy BHICOKMH YPOBEHb HA
Tpurrepe-sautenke DD2.2 “cObpacsiaercs”
yepes avoa VD17 wa seisog 4 DD3.2. Ha
sxoze anementa DD1.3 BHoBb ycTaHOBAMBO-
TCS HU3KUH TIOTUYECKHIt YPOBEHb, M HAMPY3-
ka Ru onste noakmouera k cetu. [lanee npo-
LECC MOBTOPSETCS.

Mpu ycranoske Tymbnepa SA3 Ha Haua-
no pabotsl “c nayssl”, B AEHCTBME BCTynaeT
uenouka 13 anementos DAT.4, DD1.4, DD3.1.
Kommytatop DAT.3 BbikiodeH Tymbnepom
SA3, a xommytatop DA1.4, naobopor, sknio-
YeH.

Mocne BKIIOYEHHA TAUMEPO B CETb, HA
Boixoge 14 tpurrepa DD2.2 - Huskuit yposeHb.
Ha sbixope 3 anementa DD3.1 - Takxe Hus-
KMit YpOBEHb, 1 HArpy3ka RH oTkmtoyeHa ot
cet. 3pech, HAOBOPOT, OTCYET BPEMEHM
“nayasl” BepyT cuetunkn DD7, DD8, a otcuer
Bpemenn “pabothl” - cuetunkn DD5, DD6 (410
cneayet He 306bIBATL YUWTBIBATL MPU MPO-
rpammmuposauk). [locne oTcueTa Bpemenu
“nay3sl” HU3KMit yposeHb Ha Tpurrepe DD2.2
CMEHUTCA BBICOKMM. JlorMueckuit ypoBeHs Ha
suixofe 3 DD3.1 Takxe CTAHET BLICOKMM, U
Harpyska BymeT NOAKIOYEHA K CETH.

B 10 Xe Bpems BLICOKMIt YPOBEHb C BbIXO-
na 3 DD3.1 uepes anon VD13 nocrynur Ha
ynpasnsiowmit Bxon 13 kommytatopa DAT.T,
KommyTatop paspeLumt TpaHCISLMIO BLICOKO-
ro ypoBHs ¢ Tpurrepa-sawenk DD2.2 Ha yn-
pasnaiowmit Bxoa 12 kommytatopa DAT.2,
KOTOPbI CTAHET MPOMYCKATb CYETHBIE MM-
nynbel ¢ anemeqta DD1.2 Ha cuethsiit BxOR
C cyerunka DD5. Haunetca otcuet speme-
Hu “paBoTh”, NO OKOHYAHMK KOTOPOM BHICO-
KMt YPOBEHb, MOCTYMMBLUMIA HO ABMXOK SA4,
COPOCHT BCE CHETUMKM HO HOMb MO BXOAAM R,
a snement DD3.2 cbpocuT Ha HM3KkmMi ypo-
BeHb Tpurrep-3awenky DD2.2. Mpu stom ec-
nm Tymbnep SA2 HOXOAMTCS B MONOXEHMM
“OIHOKPQTHBIN”, TO 3TOT X€ BHLICOKMI NOrMYe-
CKAW yPOBEHb, MOCTYMMBLUWA Yepe3 AMOA
VD11, “sawenkrerca” Ha Tpurrepe DD2.1 1,
murya anon VD9, Bynet nocTosHHO npucyT-
CTBOBATL HA BxoAax cbpoca R Beex yeTbipex
cyetumkos, Bnokupys ux paboty. M noka
TOMMEP BKIIOYEH B CETb MM YCTAHOBAEHA pe-
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3epsHas 6arapeitka GBI, Harpyska Ru 6on-
e MOAKMOYATLCS K CeT He Byget. A ecnu
Tymbnep SA2 yCTaHOBNEH B NONOXeHMe “uyk-
NWYHBIA", TO MPOLECC cMeHbl Ga3 “nayasl” u
“0aboTh” GyneT NPOAOMIKATHCA.

B kayectse cepaeuyHMKA MMNYNLCHOTO
TpaHcpopmatopa T1 UCronb30BaH OTPE3OK
beppura, anuHoit okono 20...25 mm 1 oma-

MeTPOM 8 MM (3 PeppUTOBOTO CepaeyHMKa
MQTHUTHOM QHTEHHBI paaMonpremHmka). Mep-
BuuHas obmoTka copepxut 100 Butkos 06-
moTouHoro nposoaa [13B-2 guametpom
0,2..0,3 mm, BTopuuras obmotka - 40 sur-
KOB TOTO %€ NPOBOAA

Tupuctop VS2 v anoasl BHINPIMUTENLHOTO
mocta VD19-VD22 cregyet ycTaHOBUTL Ha

POAMATOPS!, MAOWOAL KOTOPBIX 30BMCHT OT
NPeanonaraemMon MOLLHOCTM NOAKTIOHAEMOM
Harpyaku RH. Vicxoas us sux xe coobpaxe-
HUH, CriepyeT BuIBPaTL TMN THPHCTOPA VS2 1
LMONOB BbINpsmMTENbHOTO MOCTa. Llenouka
C9, R26, C10 npenoTspallaeT NPOHUKHOBE-
HME B CETb NOMEX OT PaBOTH TMPUCTOPA.

B cBasu ¢ Tem, uto KOHTOKT X2 pesepeHo-
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KOHCTPYNPOBAHWE W PEMOHT

rO MUTOHWS HOXOZUTCA CHAPYXW NPUBOpa K
FQNMbBOHMYECKM HE PO3BASAH C CETHIO, TO B Lie-
nax anekTpobe3onacHocT 0coboe BHMMAHHE
CIIEAYET YAETUTb 30LUMTHBIM STIEMEHTOM - pe-
auctopy R19 u anony VD6. MakecumansHoe
[ONyCTMMOE 0BPATHOE HAMPSIXEHWE AMOAQA
ponxHo bbb He menee 500 B, a conpotue-
nenue peanctopa R19 - ve menee 30 kOm
C MOKCMMONBHOM MOLLHOCTBIO PACCEMBAHMSA
0,5..1 Br.

B kauecTse NpoOrpaMMATOPOB MOXHO NpH-
MEHWUTb MANOraBAPUTHBIE MHOTOKOHTOKTHbIE
NEPEKIIOYATENN TMBO UCTIONb3OBATH ChEMHLIE

KOCTEM M MHOYKTUBHOCTEN CRIENyeT NOMHUTb,
4YTO CUrHOMbHbIE LOPOXKU HA MACATE AOMKHbI
BbITb KAK MOXHO MEHBLIEM [MHBI W LUMPHHI,
a SOPOXKM LUIMH MATAHUS MUKPOCXEM NyuLLE
M3rOTOBUTL GOsIEE LIMPOKMMA.

DopMa CYETHBIX MMMYTECOB HA BCEX Y4a-
CTKOX MX CNIESOBOHMS [OMKHA BbiTb MpAmo-
YrONbHOM C KPYTbIM GPOHTOM 1 CPE3OM, UTO
cnepyeT NPOBEPUTL C MOMOLLBIO OCLMNNO-
rpada. Ecm obHapyxmTea kakoe-mbo ncka-
XeHne OopMbl MMMYNbCOB, TO 3TOT YYACTOK
ClIefyeT COemMHMTL C 0BLeH WHOM npubo-
PQ Yepe3 Pe3nCTOpP COMPOTUBIEHMEM OKOMO

Tymbnep SA3 yCTaHOBNEH B MONoXeHue “C
nayss”. OpHako Npu HeoBXOaMMOCTH Ha-
4QNBHOTO LMKNA “C PABOTH" 3TOT HEOCTATOK
NPAKTUYECKU YCTPAHAETCS, €CAU AANUTENb-
HOCTb MAY3bl CAENATb MWUHMMONLHOM, T.€.
20,5 c. Mo ucteuermun 31oro KOPOTKOTO NPO-
MEXYTKQ BPEMEHH, Harpyska byaeT noakimo-
YEHQ K CETW HO 30ACHHBIA CPOK, NOCne Ko-
TOPOro Bomble BKMIOYEHA He Gyaer.
Jlureparypa
1. Lecapyx H. Ymensiuerme noteps 8 bec-
TPAHCHOPMATOPHOM Bhinpamutene//Pa-
amonobutens. - 2000. - Nel. - C.18.

nepembluku mexay kontaktammn SA4, SA5 - 150 kOm.
BbIXOIHBIMU LUIMHAMM CHETUHKOB.

Lns yCTpaHeHus BMAHMS NOPA3UTHBIX EM-

Cnenyet OTMETUTb, 4TO PEXMM “OHOKPAT-
HbIA" MOXHO MPUMEHWTb MWLLb TOTAQ, KOTAA

2. Anexcees C. [oumenerne mukpocxem
cepmn K561//Pagno. - 1987. - Nel. -
C43.

INIEKTPOKOMMYTALIUA BMECTO JJIEKTPOHHbIX CUCTEM

F0. Bopoaatsivi, MsaHo-Dparkosckas 061.

KoHCTpynpys 3nekTpOHHbIE CXEMbl, pagMonioBuTent 4acto
HE0OLEHUBAIOT BO3MOXHOCTb MEXAHUYECKON UM PYYHOM KOM-
myTauym. B [1] ectb o4eHb OpUIMHANBHORA CXEMA YNPOBNEHUS TPex-
GA3HBIM MATHUTHBIM MyCKaTENem
C MOMOLLBIO OAHOM KHOMKK. [o-
CKOMbKY MOYTH BCA BLITOBAS Tex-
HWKO MEPEeBeaeHa HO OHOKHO-
MOYHOE BKIIOYEHME, MEET CMBICT
MEPEHECTM 3TOT OMbIT M HA TEXHM-
Ky, KoTopas paboTaer oT Tpex
®as. B cranpapTHol cxeme mar-
HWTHOTO MyckaTens ecTb [ABe
KHOMKW yNpaBneHus 1 6nokupo-
BOYHbIA KOHTOKT, NPUBOAMMBIN B
[IBMXEHWE SNEKTPOMArHUTOM My-
ckartens (pue.1). Bee 3mv petanm
MOXHO 30MEHUTb OfHOMOMNOCHOM
KHOTIKO# C BO3BPATOM NOCTE BTO-
PUMYHOTO HOXATHA. Takne KHOMKK
WUCMONb3YIOTCA B OCBETUTENbHbIX
NPUBOPAX HACTONBHOTO, HACTEH-
HOTO M HaMonbHOro (toplueps)
ucnonnenns. [oporper Takxe
= kHorka [MKH-41 wnu ananormdHas
OT TENeBM30POB, MHINECOCOB U
ap. Texuukn. B cayuae ¢ MKH u
QHONOTOMM OfHOTHMHBIE MAPHI
KOHTOKTOB XeNnaTernsHO 3anapar-
nenuts (puc.2). Kak suaute, cxe-
MQ 30MyCcKa TPexpasHOro ABMra-
Tens ynpouaercs. Hegoctatkom
[OHHOTO CXEMHOTO PELLEHUS 5B~
NAETCH HEBLIKIIOYEHME BUrATENS

B CNyuae KPATKOBPEMEHHOTO NPONAAGHHA HAMPAXEHUS B CETH.
Bo mMHOMMX Cly4asix TAKOE CBOWCTBO ABNAETCH MPMEMIEMBIM W Q-
X€ HEOBXOMMMbIM (HANPUMED, ABUrATENU BEHTUNALMM, ABAPUI-
HOM OTKQYKM BOMbI).

B paroniobutensckoi NpakTmke BCe Yalle NOosBASOTCS Cxe-
Mbl, 0DECNEUUBAIOLLME ABYXCTYNEHUATOE BKIIOYEHUE SNEKTPONCMT.
Takue cxembl BKIIOYQIOT CHQYANA IOMNY YEPES PE3UCTUBHYIO LIEMD,
a 3aTem nonaHoCTbio. DYHKUMIO NEPEKTIoUATENEH BHIMONHAIOT
pene u TMPUCTOpPLI, PaBboTy KOTOPbIX OBECMEUMBAET 3NEKTPOH-
Haa “centa”. B cuny ceoe cnoxHOCTM NoaoBHbIE CXeMbl BPAA NN
CTAHYT MaccoBbMK (paanoniobutens ckaxet: “Urpa He crout
caey’). Mostomy nonpoByem CKOHCTPYMPOBATL YTO-TO MOMPOLLE.

OBbi4HbIA KBAPTUPHBIA BBIKNIOYATENb MMEET ABA NOSOKEHMS
“BKJT" u “BbIKJ1”. Ecnu ero nepenenats HA Tpu nonoxewus, 1o-
GABMB B CXEMY ELUE OiMH NEPEKIOYATENb JOCTATOYHON MOLLHO-
CTU M PE3NCTMBHYIO LEMb M3 IMOAQ W peancTopa (PUe.3), To npo-
Briema “markoro” BknioueHus Gyaet peleHa. [pu nocTaTouHOM
MOLLHOCTM PE3UCTUBHOM Lemu K OObIYHOMY pexumy paboTl
MOXHO 0OBQBUTb “LLaAsLLMI’.

ECﬂM B KAQ4yeCTBe LONOJIHUTENBHOrO nepekntoyaTens NCnosb3y-
etca “MUKpUK”, TO €ro OTBEPCTUE AN LUTOKA XenaTenbHO 3anos-
HUTb TEPMETUIMPYIOLLIMM renem (HaNPUMEP, 13 MMMOPTHbIX COEaM-
HUTENe NPOBOAOB ACBIEHUEM) ANS NPEAOTBPALLEHMA NOATOPA-
HUS KOHTOKTOB.

[MoyeMy s NPeanaraid COCTABUTL PE3MCTUBHYIO LEMb MMEHHO
w3 meyx pammoaetanei [2]2 MpumeHeHue ogHOro aMoaa He
CNACET OT TOKOBOMO YAAPA MANOMOLUHLIE ammbl. Mx cnupans
YCNEBAET PA3OrPETHCA OIHMM NOMYNEPUOAOM NEPEMEHHOTO TO-
ka yacrotoit 50 i, a npUMeHeHKe OIHOMO PE3UCTOPA MOBLICUT
Harpyaky Ha Hero 6onee yem 8 2 pasa. INpu pabote ¢ amonom
PE3NCTOP HATPEBAETCA B 2 PA3Q MEHbLUE, O OCTBIBAET NOCTO-
SHHO, BCE BPEMS. TAHAEM AMOA-PEIUCTOP - MPUEMTEMbIM W NPO-
CTOM BAPUAHT.

ECJ'IM BMECTO O6bl‘-|HOI'O BbIKNtO4ATENA UCNONB30OBATH TPEXMNO-
3ULMOHHBIN C ABYMS pabounmn nonoxerHuamu (puc.4), To cxe-
MO LWOAALIETO BKNIOYEHMs elle Gonee ynpocTuTcs.

Jluteparypa

1. Skosnes B.Q. Ynpasnerne mMarHuTHEIM myckaTenem ogHOM

kHonkod//Inextpuk. - 2001. - Ne7. - C.13.

2. bopogarsii fO. [Nepexnoyarens mowHoCTH nasnsHka//Ine-

ktpuk. - 2000. - Nell. - C.15.
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MOLLHbBIE OTEMECTBEHHbLIE NMOJIEBbIE TPAH3UCTOPDI

B npvseneHHO Hixe TABAMLLE NpuHaTH Crieyiowme 0603Haverms: A - 3apyBexHbIi aHanor; Vo - MOKCHMANLHOE HANPAXEHMe CTOK-
ucrok; lc - makecumanshbiit Tok npu Temnepatype +25°C (sHaueHme Toka, yka3aHHOE B CKOBKaX, - TOK B umnynsce); R - conpotuenenme
B OTKPBLITOM COCTOAHMWM; P - mowHoCTs paccestus npu Temnepatype +25°C.

Tun 3A Veu, B | Ic, A | R, Om P, Br Kopnyc Tun 3A Veu, B | Ic, A | R Om P, Br Kopryc
K150 IRF150 1700 38 | 0,055 | 150 TO-204 K[1749A | IRF620 200 52 |08 50 TO-220AB
Kr1240 IRF240 200 18| 0,18 125 TO-204 Kr17495 | IRF621 175 52 |07 50 TO-220AB
K250 IRF250 200 30 0,085 | 150 T0-204 KI17498 | IRF622 200 54 |07 50 TO-220AB
K340 IRF340 400 10| 055 125 TO-204 K[1750A | IRF640 200 18 018 | 125 | TO-220AB
KM350 IRF350 400 14 |03 150 TO-204 Kr7506 | IRF641 200 18 | 016 | 125 | TO-220AB
KT1440 IRF440 500 12|04 150 70-204 KI17508 | IRF642 200 18 [ 014 [125 | TO-220AB
K450 IRF450 500 12|04 150 T0-204 K1750r | IRL640 200 20 017 | 125 | TO-220AB
K510 IRF510 100 56 0,54 30 T0-220 KN751A IRF720 400 3,3 18 50 TO-220AB
K520 IRF520 100 9.2 0,27 60 TO-220AB KN7516 IRF721 350 3,3 1,6 50 TO-220AB
K530 IRF530 100 14 0,16 88 TO-220AB K751 IRE722 400 36 15 50 TO-220AB
K540 IRF540 100 28 0,077 150 TO-220AB KM752A IRF730 400 55 1,0 74 TO-220AB
Kné10 IRF610 200 33 1,5 30 TO-220AB KI17526 IRF731 350 55 |10 74 TO-220AB
KM620 IRF620 200 52 108 50 TO-220AB KM7528 | IRF732 400 55 [15 74 TO-220AB
KM630 IRF630 200 90 104 74 TO-220AB KM753A | IRFB30 500 45 |15 74 TO-220AB
K640 IRF640 200 18 0,18 125 TO-220AB KM7536 [RF831 150 45 15 74 TO-220AB
21707 - 600 (10) |10 60 KT-56 KI17538 | IRF832 500 15 |25 74 TO-220AB
KM707A1 - 400 (15 |10 60 10-220AB K767A | IRF620 200 52 108 50 TO-220AB
KM70761 BUZ90 600 (10) 2,0 60 TO-220AB KN7676 IRF630 200 9 0,4 74 TO-220AB
KM70781 - 800 (/) |30 95 TO-220AB K[17678 | IRF640 200 18 018 | 125 | TO-220AB
KM707M - 700 (8 |25 55 10-220AB K[1767T | IRF624 250 28 |1, 50 TO-220AB
EH;%E]] - ?gg :;)2) ;(5) gg ig-gggﬁg KM7670 | IRF634 250 |81 |045 |74 TO-220AB

- . - K1768A | IRF720 400 33 |18 50 TO-220AB
KM/10 IRF710 400 120 ]3¢ 36 T0-220A8 KN7686 | RF/21 30 |33 138 50 TO-220AB
KM7176 | IRF350 400 14 103 150 | 10204 K7688 | RF/22 00 33 |25 50 TO-220AB
KM718A | BUZ45 500 10105 125 | TO-204 KN7680 | RF/23 30 33 |25 50 TO-220AB
KM718E1 | IRF453 500 2 |04 150 TO-204 KA7688 T RF730 700 =70 77 TO220A8
- - ! KI768E | RF731 350 |55 [0 |74 [10-220A8
KN723A | IRFZ44 50 55 | 0,016 | 125 TO-220AB KII768X | IRF/32 400 9 L1 74 T0-220A8
K768 | IRF733 350 55 |15 74 TO-220AB
KN7235 | IRFZ40 40 55 10,02 125 TO-220AB
KI1768K__ | IRF740 400 10 {055 [125 | TO-220AB
K723 | IRFZ45 55 55 10,02 125 TO-220AB
K768 | IRF741 350 10| 055 | 125 | TO-220AB
K727 IRFZ44 40 55 | 0,016 | 125 TO-220AB e TR D 00 T K 1= TO 3708
KN724A | MTP6NGO 400 6 1 125 TO-220AB :
K768H | IRF743 350 10|08 125 | T0-220A8
KN7245 | IRF842 500 10| 0385 125 TO-220AB
KI769A | IRF520 100 92 1027 |60 TO-220AB
K726A | BUZ90A 500 0] |20 50 TO-220AB
PN VAL = RO % TO550A8 K[17695 | IRF530 100 14 016 |88 TO-220AB
. K17698 | IRF540 100 28 [ 0,077 [ 150 | TO-220AB
KN7276 | IRFZ34 55 26 | 0,04 100 TO-220AB
KI770A__ | IRF820 500 25 |30 50 TO-220AB
KN7278 | IRFZ34 55 26 | 0,04 100 TO-220AB
K[1770A1 | IRF820 500 25 30 12 SOT-82
K728A | BUZBOA 800 38 |25 100 TO-220AB
X730 RE730 700 =70 7 TO270AE K17706 | IRF821 450 25 | 3,0 50 TO-220AB
7 A TR0 100 Y138 7 TO-290AE K7708 | IRF822 500 25 |40 50 TO-220AB
7316 TRETTT 350 50 T34 e TO-290AE K770r | IRF823 150 25 |40 50 TO-220AB
K731 | IRF712 300 |20 |36 36 TO-220AB KI7700 | IRF830 500 145 |15 74 10-220A8
K75aA T RETT0 200 20 3.0 % TO-220A8 KI770E | IRF831 150 45 |15 74 TO-220AB
K7335 T RF710 200 20 138 3 TO-220A8 KI770K_ | IRF832 500 15 |25 74 TO-220AB
73381 - 55 05 110 0 1009 K1770M | IRF833 50 | 45 |25 74 TO-220AB
Kr7376 | IRF634 250 81 | 0,45 74 TO-220AB KM7828 | IRFZ20 50 17 101 60 10-220AB
KM7378 | IRF635 200 81 | 0,45 74 TO-220AB K782 | IRFZ24 60 17101 60 10-220AB
KT1739A RFZ14 %0 10 0,2 50 TO-220AB KM782E IRFZ34 60 30 0,05 88 TO-220AB
K740 IRF740 400 10| 055 125 TO-220AB K78201 | IRFZ30 20 30 1005 |88 10-220AB
KN741A IRFZ48 55 64 0,016 150 D2-Pak KIM790A IRFP150 100 41 0,055 | 230 TO-218
KM17416 IRFZ46 55 46 | 0,02 125 TO-220AB KMB09A1 - 400 (25 103 50 10-218
KI742A | STH75N06 50 75 0,014 | 200 TO-218 KM809b1 - 500 (200 106 50 10-218
KI17425 STHBONO5 50 30 0,012 | 200 TO-218 KM8098B1 - 600 (15 [12 50 10-218
KM743A | IRF510 100 56 | 054 30 TO-220AB KM809r1 - 700 (15 |15 50 10-218
KI17436 IRF511 100 50 |05 30 TO-220AB KM809n1 - 800 (o 118 50 10-218
KI1743B IRF512 100 50 |0,55 30 TO-220AB KM809ET - 750 8 |25 50 T0-218
KN744A | IRF520 100 92 027 |60 TO-220AB KM809A - 400 25 03 100 | T0-204
KN7445 | IRF521 700 92 |03 40 TO-220AB KI1809A - 500 (200 [06 100 | 70-204
K7448 | IRF522 700 10 |03 40 TO-220AB K118098 - 600 15 [1.2 100 | 70-204
KM1744T IRL520 100 100,18 |60 TO-220AB KI18097 - 700 (15 [1,5 100 | 10-204
KN745A | IRF530 100 4 016 |88 TO-220AB K18097 - 800 (10 [18 100 | 10-204
KM7455 | IRF531 100 4 018 |88 TO-220AB KI1809E - 750 8 25 100 | 70-204
K7458 | IRF532 1700 4 | 0,12 |88 TO-220AB KI1812A1 - 60 50 0,028 | 125 | TO-220AB
KM17457 IRL530 100 17|01 88 TO-220AB Kr181261 - 60 40 | 0,035 |80 TO-220AB
KN746A | IRF540 100 28 | 0,077 | 150 TO-220AB KM81281 - 60 35 | 005 |70 TO-220AB
KN7465 | IRF541 100 28 | 0,06 150 TO-220AB KI1813A - 200 22 012 [125 | 10204
KN7468 | IRF542 1700 28 0,05 150 TO-220AB Kr18136 - 200 22018 [125 | 10-204
K746 IRL540 700 33 | 0,044 | 150 TO-220AB K18 13A1 - 200 22 012 |125 | 10218
KN747A | IRFP150 100 39 [ 0,036 | 150 TO-247AC Kr181361 - 200 22 | 0,18 125 | 10218
KN748A | IRF610 200 33 |15 25 D2-Pak k1820 IRF820 500 25 |30 50 TO-220AB
Kn748b IRF811 200 33 1,2 25 D2-Pak KM830 IRF830 500 45 115 74 TO-220AB
Kr17488 IRF612 200 3,6 1,2 25 D2-Pak K840 IRF840 500 8 0,85 125 TO-220AB

E-mail: electrik@sea.com.ua  http://www.ra-publish.com.ua Anekmpuik N26//200:3




MOLLUHbLIE MMINOPTHDLIE NOJIEBbIE TPAH3UCTOPDI

O60o3Ha4eHa B TABAMLE Te Xe, YTO U B OTEYECTBEHHBIX MOMEBbIX TPAH3UCTOPAX.

Tun U, B| ROm | lc A|Pc Br] Kopnyc Tun Ucn, B ROm | lc, A |Pc, Br|  Kopnyc Tvn Uor, B| ROm | I A |Pc Br|  Kopmyc
STH6ONOSHI 50 [ 0,023 {400 65 [ISOWATI2I8 | [RF542 100 [ 0,10 [ 250 [ 125 [T0-220 SGSP364 450 [ 150 [ 50 [ 100 [10-220
STVHD9OFI 50 10,023 [ 30,0 40 [ISOWATT220 SGSP361 100 | 0,15 [ 18,0 100 [10-220 IRF833FI 450 | 200 | 25 | 35 [ISOWATT220
STVHD90 50 0,023 [ 52,0 | 125 [10-220 SGSP46] 100 [ 0,15 [ 20,0 [ 125 [T0-218 IRF833 450 [ 2,00 [ 40 [ 75 [10220
STH60NOS 50 10,023 [ 600 ] 150 10-218 IRF530F 100 [ 0,16 [ 9,0 | 35 [ISOWATT220 | [RF82IF 450 [7300 [ 20 [ 30 [ISOWATT220
RFZ40 500,028 [ 350 | 125 [10-220 RF530 100 | 016 [ 140 79 [10-220 RF821 450 [ 300 [ 25 | 50 [10-220
BUZI5 50 [ 003 [4501] 125 [103 BUZ20 100 | 020 [ 120 75 [10-220 SGSP330 450 17300 [30 [ 75 [10-220
SGSP592 50 10,033 [ 400 ] 150 103 IRF532F 100 | 023 [ 80 | 35 [ISOWATT220 | [RF823F 450 [ 400 [ 15 [ 30 [ISOWATT220
SGSP492 50 10,033 [ 400 ] 150 |T0-218 IRF532 100 [ 023 [ 120 79 [10-220 IRF823 450 [ 400 [ 22 [ 50 10220
IRFZ42F1 S0 | 0035|240 40 |ISOWATT220 | [BUZ72A 100 [ 025 [ 90 | 40 [T0-220 IRFP450FI 500 [ 040 [ 90 [ 70 [ISOWATT218
S H G ] e oL L e s

A i . \ - IRFP450 500 | 040 [ 14,0180 [TO-218
BUZIT 50 [ 004 [300] 75 [10-220 SGSP3I1 100 | 030 [ 11,0 ] 75 [10-220
IRFP452FI 500 [ 050 [ 80 | 70 [ISOWATT218
BUZ14 50 | 004 [390] 125 [TO3 IRF522F] 100 [ 036 [ 60 | 30 [ISOWATT220 -
IRF452 500 [ 050 [11,0[150 [10-3
BUTIA 01 006 | 201 B {TOZ0 RFS2 100 [ 036 [ 80 60 [10-220 RFPAS] 500 | 050 | 120 | 180 1018
SGSP3B2 S0 | 0,06 | 280 100 |TO-220 IRF510 100 [ 054 [ 56 [ 43 [10-220 BUZ353 =00 1060 195 1725 110278
SGSP482 50 | 0,086 |300] 125 [TO-218 SGSP351 100 | 060 | 60 | 50 [10-220 BUZ45 00 0’60 9,6 15 103
Bzt 0 | 08 | ;0L 70 OIN K512 100 1074 145 |43 11020 G5 00 | 070 [ 50 (150 [103
BUZ71FI 50 1 010 ]120 | 30 |ISOWATT220 SGSP30T 100 | 140 | 25 ] 18 [10-220 . i :
7] 50| 0,0 {125 [ 30 [SOWATZ) | [Reezlr 160 [ 080 | 40 | 30 [SOVATIZ | PO 0 | 070 | 50 | 150 [To 218
RFZ20 50 010 [ 150 40 [10-9%0 RRG2F] 150 | 1,20 | 35 | 30 [SOWATTZ20 | [UESA 200 | 080 1 83 | 125 JTO-3
BUZ7 1A 50 [ 012 [11,0] 30 [ISOWATT220 | [RF623 150 | 1,20 | 40 | 40 [10-220 IRF840F! 500 | 085 | 45 | 40 |ISOWATT220
RFZ22f 50 [ 012 [ 12,0 30 [ISOWATI220 | [STH33NZ0M 200 | 0,085 | 200 ] 70 [i5OWATr220 | R840 500 | 085 | 80 | 129 |T0-220
BUZ71A 50 | 012|130 40 [10-220 SGSP577 200 | 017 | 20,0 | 150 |03 IRFPA40FI 500 | 085 | 55 | 60 [ISOWATT218
IRFZ22 50 [ 012 [ 140 ] 40 [1O-220 SGSPA77 200 | 0,07 | 200 | 150 |10-218 IRF842FI 500 | 1,10 | 40 | 40 [ISOWATT220
BUZ10A 50 1 012 [170] 75 |10-220 3UZ34 200 | 0,20 | 19,0 150 |TO-3 IRF842 500 ] 1,00 ] 7,0 [ 125 |T0-220
SGSP322 50 | 013 [ 160 75 10220 SGSP3ET 200 | 033 | 12,0 | 100 [T0-220 IRF830FI 500 [ 150 [ 30 | 35 [ISOWATT220
SGSP358 50 | 030 | 70 | 50 [10-220 BUZ3?2 200 | 040 | 95 | 75 |10-220 BUZ41A 500 | 150 | 45| 75 [10-220
MTHAONOGF 60 | 0,028 [ 260 | 65 [SOWATT218 | [SGSP317 200 | 075 | 60 [ 75 10220 IRFB30 500 [ 150 [ 45 | 75 [10220
MTH4O0N06 60 | 0028 | 40,0 | 150 [TO-218 IRF620FI 200 | 080 [ 40 [ 30 [ISOWATT220 | [SGSP369 500 [ 1,50 [ 50 [ 100 [10-220
SGSPEY 60 | 0033 | 400 | 150 |TO-3 IRF620 200 [ 080 | 50 | 40 {10220 IRF832FI 500 | 2,00 [ 25 ] 35 [ISOWATT220
SGSP491 60 | 0,033 | 400 | 150 |TO-218 IRF622FI 200 | 1,20 [ 35 [ 30 [ISOWATT220 | [BUZ42 500 ] 2,00 [ 40 ] 75 [10220
BUZTTS2F 60 | 004 [200] 35 |ISOWATT220 | [RF622 200 [ 120 40 [ 40 [10220 IRF832 500 [ 200 [ 40 [ 75 10220
BUZ1152 60 | 004 [300] 75 |TO-220 RF741F] 350 | 055 | 55 | 40 |ISOWATT220 | [IRF20F 500 | 300 [ 20 | 30 [ISOWATT220
IRFP151FI 60 | 0,055 1260 ] 65 |ISOWATT218 RF741 350 | 055 [ 10,0 125 [10-220 BUZ/4 500 | 300 | 24 | 40 [10-220
RF15] 60 | 0,09 | 400 | 150 {TO-3 IRF743 350 [ 080 [ 83 | 125 [10-220 RF820 500 | 3,00 | 25 | 50 10220
IRFP151 60 | 0,055 | 400 | 150 |TO-218 IRF731F 350 [ 1,00 [ 35 | 35 [ISOWATT220 | [SGSpato 500 | 380 1 28 | 75 110020
SGSP381 60 | 0,06 28,0 100 |TO-220 RF731 350 | 100 | 55 | 75 |10-220 . -
) ) RF322F1 500 [ 400 [ 15 [ 30 [ISOWATT220
SG3P481 60 | 006 |300] 125 |TO-218 IRF733FI 350 | 1,50 |30 [ 35 [ISOWATT220
. A BUZ74A 500 [ 400 [ 20 | 40 10220
IRFPT53FI 60 | 008 [21,0| 65 |ISOWATT218 RF733 350 | 150 | 45 | 75 |10-220
. . RF822 500 | 400 [ 22 | 50 [10-220
IRF153 60 | 008 |330] 150 [TO-3 IRF721F 350 | 1,80 | 25 | 30 [ISOWATT220
. : SGSP368 550 [ 250 [ 50 [ 100 [10-220
IRFP153 60 | 008 |340] 150 [TO-218 RF721 350 | 180 | 33 | 50 [10-220
- : A MTHENGOF! 600 | 120 [ 735 | 40 [ISOWATT218
SCEFS7) 0101 Lle0] 15 11020 RF723f 30 | 250 | 20 | 30 [SOWATI20 | fyrmgng 800 | 1,20 | 60 | 125 [SOWATT220
MTP3055EFI 60 | 015 [100 ] 30 |ISOWATT220 | [RRF723 350 | 250 | 28 | 50 |10-220 : .
MTP3055E 60 | 015 |120] 40 10220 IREP350F 400 | 030 [100] 70 JSOWATIZ8 | [IPoNGCR S0 | 250 |25 | 35 LSOWATR220
RE521F 80 | 0,27 | 7.0 | 30 [SOWAT20 | [1RF350 200 [ 030 [ 150 150 [103 MIPINGO 800 | 250 | 30 | 75 |10-220
RF521 80 | 027 | 9.2 | 60 |10220 RFP350 200 1 030 [ 1607 160 [T0-218 STHINSOF! 800 | 1,00 | 56 | 70 |ISOWATT218
RE5231 80 | 036 | 60 | 30 [SOWATTZ20 | [RF740n 200 | 055 | 55 | 40 [SOWATTZ20 | [oIHINe0 800 | 100 | 90 | 180 |TO218
RF523 80 | 036 | 80 | 60 [10-220 RE740 200 1055 11001725 [To20 STHBNGOF 800 [ 120 [ 50 | 70 [ISOWATT218
SGSP472 80 [ 005 [350] 150 [T0-218 SGSPAT5 200 | 055 | 10,0 | 150 [TO-218 STHBNGO 800 | 1,20 | 80 | 180 |T0-218
RF54] 80 | 0,077 [150 ] 40 [ISOWATT220 | [Re742A 400 | 080 | 45 | 40 [ISOWATT220 | [STHVB2A 800 | 200 | 35 | 65 |ISOWATI218
IRF141 80 | 0,077 | 280 | 125 [10-3 RF742 400 [ 080 [ 83 [ 125 [10-220 STHY82 800 | 200 | 55 | 125 ]TO-218
IRF541 80 [ 0077 | 28,0 125 {TO-220 IRF730FI 400 | 1,00 | 35 | 35 |ISOWATT220 BUZBOAFI 800 | 3,00 | 24 | 40 [ISOWATT220
IRF543F1 80 | 010 [ 140 40 [SOWATT220 BUZ60 400 | 1,00 | 55 | 75 |10-220 BUZ80A 800 | 3,00 | 38 | 100 {TO-220
SGSP362 80 [ 0,10 [ 220 100 [10-220 RF730 200 | 1,00 [ 55 | 75 10220 BUZB0FI 800 [ 400 [ 20 [ 35 |ISOWATT220
IRF143 80 | 010 250 125 |TO3 IRF732FI 400 | 150 [ 30 | 35 [ISOWATT220 | [BUZ80 800 [ 400 [ 26 [ 75 [10-220
SG3P462 80 | 010 1250 125 [TO-218 BUZ60B 400 [ 150 [ 45| 75 [10-220 STHENT00F 1000 | 200 [ 37 | 70 [ISOWATT218
RF543 80 | 010 |250] 125 |O-220 IRF732 400 [ 150 [ 45 ] 75 [10220 STHEN100 1000 [ 2,00 | 60 [ 180 {TO-218
IRFS3TF 80 | 016 | 90 | 35 |SOWATT220 | [RF720A 400 | 1,80 | 25 [ 30 [ISOWATT220 | [STHVTO2F 1000 | 350 130 | 65 [ISOWATT218
RES3] 80 | 016 | 140 79 |0-220 BUZ76 400 | 180 | 30 | 40 [10-20 STAVI0D T000 | 350 | 4.2 | 125 [T0218
RFS33f 80 | 023 | 80 | 35 |SOWATT20 | [iR720 400 | 180 |33 50 [10-220 SGST00MADTODT | 100 | 0,014 | 50 | 120 [T0-240
:g?ﬁ gg 823 120 Zg 18338 RF722F 400 [ 250 [ 2,0 | 30 [ISOWATT220 | [SGST50MAOTODT | 100 | 0,009 | 75 | 150 |T0-240
> 34| 96 - BUZ76A 400 | 250 [ 26 | 40 10220 SGS30MAGS0DT | 500 | 020 | 15 | 30 [T0-240
RF513 80 | 074 | 49 | 43 |T0-220 RF722 400 | 250 [ 28 [ 50 [10-20
IRFP150F 100 | 0,055 [ 260 | 65 [ISOWATT2I8 i ’ SCSIMAUSODT_| 500 | 06 | 175 | 3 |T0-240
| ) SGSP34] 400 | 200 [ 06 | 18 [10-220
0 | 0, TSD200N05V 500,008 | 200 | 600 [Isotop
IRF150 100 | 0,095 | 40,0 | 150 |TO-3 IRFP451FI 450 17040 1790 ] 70 [ISOWATT218
; / TSDAMT50V 100 [ 0014 | 70 [ 135 [isotop
IRFP150 100 | 0,055 | 40,0 | 150 |TO-218 RF451 450 | 040 | 130 | 150 |103 TSOINZSTY 50 Toom T ThoTr
BUZ 100 [ 06 [320]125[103 RFP45] 250 | 0,40 | 140 180 [T0218 SRR R IRROREI |5°I°p
IRF540FI 100 | 0,077 [ 150 | 40 [ISOWATT220 IRFPA53FI 450 | 050 | 80 | 70 |ISOWATT218 . S010p
RF140 100 | 0,077 | 280 | 125 |103 RFI53 250 [ 050 [ 11,0 150 103 TSDAM3STV 350 10075 ] 30 | 50 |lsotop
RF540 100 | 0,077 | 28,0 | 125 [10-220 REPIE3 250 [ 050 [ 120|180 [T0-778 TSD4AM350V 400 1 0075 ] 30 | 50 |lsotop
SGSP4T] 100 | 0,075 | 300 | 150 [T0-218 SGSPATA 250 1070 | 90 ] 150 10218 TSDAMASTY 450 | 01 | 28 | 45 |lsolop
IRFP152F 100 | 0,08 [21,0| 65 [ISOWATT218 RESZ1H 150 | 085 | 45 | 40 |ISOWATT220 TSD2M450v 500 | 02 | 26 | 100 |lsotop
IRF152 100 | 0,08 [330] 150 [TO-3 F8d1 450 | 085 | 80 | 125 [T0-220 TSD4MAS0V 500 | O1 | 28 | 45 |lsotop
IRFP152 100 | 008 ]340 [ 150 [10-218 REPA4T 450 | 085 [ 55 | 60 [SOWAT2I8 | [1SD22NEOV 800 | 04 | 22 | 77 |lsotop
RF542F 100 | 010 [ 140 ] 40 |SOWATI20 | [Rega3m 50 | 100 | 40 | 40 |SOWATTZ20 | LISDSMGAOY 1000 | 07 [ 9 [ 17 [lotop
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HECTAHOAPTHBLIE UBEN

OULLIKA-MATEL 24 =

tO.MN. Capaxa, r. Mupropon, Montasckas obn.

(Okoruarue. Havano em. 8 35/2003)

KoHctpykuma. Ha pue.3 nokasaHa koHCTpykums danax-
rn |, B KOTOPO# CMOHTMPOBAHA CXeMa CTABMAM3ATOPA HAMPS-
XeHua (BKa cepxy, CHU3y W cboky). CoeamHUTEmNbHBIM 3BEHOM
¢ danatro# Il sensetcs Tennootson mukpocxemsl LM317T. Mo-

CKONbKY GanaHra |l SBnAeTCs METANMMYECKMM COEAMHMTENBHBIM
3seHom ¢ dananroit I, To 0gHOBPEMEHHO OHQ BHINOAHSET
GYHKUMIO IONOMHUTENLHOTO TennooTeoaad. Bot novemy yaanocs
yBEMUUTL TOK cTabunuaatopa 4o 1 A (npu 3ToM Toke BHEwW-

all

Sr7O070C7

Kopnyc DAT
70-220
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| aesl || & |
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42
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Moy, 7.5 @27/%%3 ‘ 6
u P L+
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HEEe HOMPSXEHWE He CefyeT MOAHMMATH
caviwe 6 B). e dananr | u Il moryt
paccests 10 4,5 BT naxe B 3akpbITOM OT-
cexe nutanms. Kpome Toro, mukpocxema
LM317T umeer 3awmty OT neperpesa.

[NeyatHas nnata uMmeet pasmepsl
33x10 mm. Ha puc.3 nokasa u pucyHok
MEYaTHOM NMATHI, U MOHTCK HO HEM SNEemMeH-
TOB CXeMbl CTABMAK3ATOPA.

B MecTe yCTAHOBKM MUKPOCXEMbI HA
GOnbry NNATH C ABYX CTOPOH HAMAMBAIOT
MNACTUHKMA U3 YNPYroi NocepebpeHHoi
6poH3bl TonwmHor 0,2...0,3 MM 1 pasme-
pamn10%22 mm ¢ oteepctrem 13 mm. Mo-
cne moHTaxa mukpocxemsl DAT (co cmas-
ko KTT1-80) BepxHmit kOHEL, naCTUHbI B
Ku bo ckpymsioT, Imbo 3arubaloT Tak,
4TOBbI NPY MOBOPOTAX MIIACTUHKA BMIKW HE
uapanana ¢ananry Il 1 He nospexaana
LIHYP BBOAA NPH CrMOAX DULLKA.

OB6UmMM NPOBOIOM CTABUIMZATOPA ABNA-
etcs Gonbrosas MNOLCAKA BHK3Y danaH-
m |. Ha stoit cropore nnatsi (puc.3,0)
NPMNAMBAIOT KOHTOKT =" B BUfE XPOMUPO-
BOHHOTO GPOH3080TO BKHTA M5, Hanpumep
KOHTOKT OT MPOMbILLNEHHOTO AepxaTens
NPEOXPAHUTENS.

BbiBOA MMKPOCXEMBI M KOHAEHCATOPOB
cneayeT TWATEbHO NPONasTh C ABYX CTO-
POH NNATH (0COBEHHO BBEPXY), MOCKOMBKY
YQCTb SMIEMEHTOB CXEMbI PUC.2 MOHTUPYIOT
HO OBPATHOM CTOPOHE NEYATHOM MAAT
(p1c.3,6). 310 3awmTHbe anomsl VDT, VD2
n pesucrop RI.

B kauectse obonouek dananr | u Il uc-
MONb3YIOT OTPE3KM KOPMYCOB OAHOPA30-
BbIX MEAMUMHCKMX LWNPULOB 0BbEMOM
5 cm3. VX HOPYXHBIN AMOMETP B CPEAHEM
cocrasnset 14 mm. [na dananrm 1l Ge-
PYT NEPEMHIOI0 YACTb CO CPE3AHHbIM KO-
HUYECKMM LWITYLIEPOM NS WIMbl, O And ba-
naurv | - oTpesok apyroro TAKoro xe
LUNPH1UA, NOBAKXE K NEePeaHei YacTh, HO
CPEe3qIOT WTYLEP W KOHUYECKMI NEPEXOL.
[Mocne NoAroHKku NAaThl B OTPE3KAX KOP-
nycoB GbANaHr KaKMM-NMOO BA3KMM Opra-
HUYECKUM Kkreem, Hanpumep “Moment”,
rePMETU3MPYIOT 3030Pbl MEXMY KOHTAKT-
HBIMM BUHTAMM W KOPMYCOM B MECTOX MX
BbIXOAQ M 30MIMBAIOT SMOKCHAHOM CMOMO

E-mail: electrik@sea.com.ua
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HECTAHZAPTHBIE BEW / SHEPIFETUKA

c otsepanTenem obwvemsl dananr | v lll co ctopoHsl BunOK.

[Nocne oTBEpAEHHS INOKCUBHOTO Kiest GAnaHmM bULLKKM MOX-
HO OKOHYATENLHO cobpaTs B “naneu’. Monyyaerca [OBONLHO
XECTKOS KOHCTPYKUMA, a B dananre | Tak (npuknensaHuem 3a-
nMBKOM) duKeupyioTcs WHyp BBOAA M Mukpocxema DAT. Kero-
", ut0Bb Mukpocxema & kopnyce TO-220 enesna B umnmHa-
pU4eCKuin Kopryc GanaHry |, y Hee NpUAETCH HEMHOTO CUNTL
TOpUbI (HO PUC.3,a MOKA3AHO MyHKTUPOM).

Onacenue, 4TO 30UTHIE U3RENUS TEPSIOT PEMOHTONPHIOA-
HOCTb, HEOBOCHOBAHHYI. “JIuTbie” CeTeBble BMIKM U LITEKEPHI
B GOMLUMHCTBE CTy4QEB YAAETCA OTPEMOHTUPOBATH M BOCCTA-
HOBMTb B MpexHem Buae. Y QuLIKM TAKOro BMAa Nocne nos-
HOTO OTBEPAEHMS 3QNMBKM WHYP NErKO 3aMeHsTb (0BbIYHO

LWHYPbI NEPENambIBAIOTCA y BBOAA B duwwky). [ng 31oro cpe-
3a10T 060M104Ky PanaHmM |, MOTOM NETKO BLIPLIBAIOT M OTTSAMM-
BQIOT LUHYP MM KOKYIO-TMOO AETAMb, NOCNE Yero yKIoabiBa-
10T HO MPEXHEe MECTO M HOAEBAIOT HOBYIO OBOMOYKY OT HO-
BOTO WNpULQ.

Ha pue.4,a nokasaHa koHcTpykuma dananmm |l (coemntu-
TenbHOM), Ha puc.4,6, B - koHcTpykums dananm lIl. Panak-
ra || BHINOMHEHA M3 NIMCTOBOM NOCEPEOPEHHOM NATYHU TONLLIK-
Hoit 1,5 Mm (tonwmHa Takas xe, kak v nnat 8 panaxrax | 1
Ill). B danarre Il BMecTO NeyaTHOM NAQTH MOXHO MPUMEHHTH
MAQCTMHKY M3 IMCTOBOM NATYHM (BMECTE C KOHTAKTOM “+7). B
nocnegHem Cryyae TennooTeoa ans mukpocxemst DAT nony-
4QETCA MyyLLe.

0 BO3MOXHOCTH NEPERAYM SNEKTPOSHEPTHM BROMb OZHOXMNbHOMO
MPOBOAHUKA C HCONb3OBAHMEM “BIAKH ABPAMEHKO"

E.[. be3pykux. r. Kpactosipck. Poceus

BO3MOXHOCTb Nepeaaun snekTposHePIK BAOMb OAHOXMIb-
Horo nposogHuka yTeepxaan eule Hukona Tecna. O uanto-
CTPUPOBAN TPAAMUMOHHYIO CXEMY NEPEaYM SHEPTUU nepe-
MEHHOTO TOKQ MO ABYM MPOBOAHUKAM, UCMONb3YS rMAPABK-
YECKYIO aHASMOTHIO.

B snextpuueckoit cxeme (pue.1) rerepatop Bo3byxaaet ne-
PEMEHHBIN TOK B IBYX COBAMHEHHBIX C HUM MPOBOAHMKAX, MOA

reHeparop

g
an. 7 %

naMnoyka QA

nopuweHsb TYyp6uHa

1t

- m

3nacTu4yHas
€eMKOCTb

nopuweHb
|
= TypbuHa %:Xu
puc.3 |

BO30EMCTBUEM KOTOPOTO FOPUT 3NEKTPHUYECKAS AMMNOYUKA.

B rumpasnuueckom axanore (PUEC.2) noplieHs, CoBepLa-
IOLLMI BO3BPATHO-MOCTYNATENHOE IBUXEHME, MPUBOAUT B [BM-
XEHWe XWAKOCTb B TPYBONPOBOAAX, MOA BO3AEHCTBUEM KO-
TOPOrO MPUXOAMT B ABMXEHWE TyPOMHA.

[anee Tecna npvBOAMT MHYIO TMAPOBAMYECKYIO MOAENb
(pnc.3). MopuieHb, Takxe COBEPLIAIOLIMIA BO3BPATHO-MO-
CTYNQATENbHOE IBUXEHME, NPOAABIMBAET XMAKOCTb B 31QCTHY-
HYIO EMKOCTb, 1 TYPOMHA MPKU 3TOM MPUXOAMT B ABMXEHME.

DNeKTPUYECKMM QHANOMOM AAHHOW TMAPCBIMYECKOM MOJE-
M MOXeT BbITb MOLLEND, BKMIOYAIOLLAS B CeOS BLICOKOYACTOT-
Hbli rTeHepaTop, ‘BUKY ABPOMEHKO” W HATPY3KY.

[lanee npuseaeHa cxema AEHCTBYIOLIEN YCTAHOBKM, NEMOH-
CTPUPYIOLLEN NEPEeaayy 3NeKTPOSHEPTM BIOSb ONHOXMILHO-
ro NPOBOAHMKA (6€3 303eMISIOLLMX YCTPONCTB) K INEKTPOCTA-
TUYECKOMY ABMrATENIO.

Cxema 3toro ycrpoitcrsa nokasara Ha puc.4. Cetesoe Ho-
npaxexune 220 B, 50 Ty nogsoautca K YactoTHOMY npeob-
PA30BATENIO 5, reHepUPYIOLLEMY 3NeKTpHUyeckue KonebaHua
yactoto 66 Kl C NEHCTBYIOLWMM 3HAYEHUEM HAMPSKEHMS
170 B. YacToTHbil npeobpasosatens coeanHeH ¢ konebarens-
HbIM KOHTYPOM, COCTOALLMM W3 MHAYKTMBHOCTM L M emkocTv
C1 v HacTpoeHHbIM Ha yacToTy pesoHarca 66 klu. Jobpor-
HocTb koHTYpa Q=30. lMpy 3TOM HO UHAYKTUBHOCTH 1 EMKO-
CTW, B TOYKE MX COBIMHEHWA, HAMPAXEHWE BO3PACTAET 10
5000 B. OnHoxunbHbiit nposogxmuk aavHoi 10 M coeaunset
3Ty TOYKY KONEBATENLHOTO KOHTYPA C “BUikoi AspameHko”,
K koHgeHcaTopy kotopon C2 noaknioyeH 3nekTpoCcTaTmyec-
kuit geuratens. [pu BkmoYeHMM NpeobpasoBaTens YaCToTh
3MEKTPOCTATUYECKMI ABMFATENb MPUXOMT B ABMXEHUE, CKO-
poctb ero spatequs nocturaet 2000 06o0poTos B MUHYTY.

DNeKTPOCTATUYECKMI IBUrATENb YCTPOEH CEYIOLIMM 0b-
pasom. Ha ocb 1, cHaBXeHHyo NOAWMMHUKOM, HOAETa BTYA-
KO, K KOTOPOM PAAMAIBHO MPUKPENNEHb 2N AW3NeKTpuyec-
KME WTAHIM 2 OAMHAKOBOM AnMHbL. KOHUbI AManeKTpryeckmx
LUTQHT CHOGXEHbI METANIMYECKAMM (MM METANNM3UPOBAHHbI-
mu) cdepamu 3. lanee, paBHOMEPHO MO OKPYXHOCTH pac-
MONOXeHbl 2n KNUHOBMAHbIX 3NEKTPOA0B 4 Takm 06pa3oMm,
4TOBbI 3030Pbl MEX[Y OCTPHAMM KITMHOBMAHBIX 31EKTPOAOB U
MOBEPXHOCTAMU CdEp COCTABNANM OKOMO | MM. DNeKTpOab!
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4 pasbuTbl HO [BE rPYNMbl M PACTONO-
xeHbl noovepenro. OprHa rpynna u3 n
3M1EKTPOAOB COEANHEHO MPOBOAHWKOM
Mexay coboit 1 ¢ 0IHOM W3 0bKNOLOK
koHneHcatopa C2. lpyras rpynna ane-
KTPOOOB 13 N NEKTPOIOB TAKXE COeaM-
HEHa mexay coboi v ¢ apyroi obknaa-
koit koHpeHcatopa C2.

HanpsxeHHOCTs 3nekTpuyeckux no-
new, CO3LABAEMbIX KIMHOBMAHbIMM dMe-
KTPOAAMM, PE3KO BO3PACTAET B 06na-

208515 5 °

CTU OCTPbIX KPOMOK 3NEKTPOfOB. IJTO
MPYBOAUT K NPOGOIO MEXAY SNEKTPOAA-
MM M BIVKOALLAMM K HAM ChHEPamMM, KO-
TOPLIE NPY 3TOM 3APAKAIOTCS OJHONONAPHBIMU C 3EKTPOAA-
M1 3apsaamu. Mexay Humm (3nektpopamu 1 chepamm) Bos-
HMKQIOT OTTOIKMBAIOLUME SMEKTPOCTATUYECKUE CMUAbI, MOA
NIEHCTBMEM KOTOPBIX POTOP MPUXOAMT BO BPALIATENLHOE [BM-
xenve. o mepe npubnmkermns cdep k NPOTUBOMONOXHO 30-
PAXEHHBIM 3NEKTPOLAM YBETMYMBAETCA NPUTATUBAIOLLAA dNne-

KTPOCTATUYECKAS CHNA, YTO NMPUACET AONOMHUTENbHBIM MMMYIC
BPOLLOTENBHOMY ABUXEHMIO. B MOMEHT BpemeHu, korga coe-
Pbl MOKCMMOMBHO NPUBNM3ATCHS K MPOTMBOMONOXHO 30PS-
KEHHBIM 3NEKTPOAAM, MPOUCXOAMT INEKTPUUECKMI Nepe3apss
chep Ha NPOTMBOMOMOXHbIM W MPOLECC ABMXEHMS POTOPQ
NPOAONXAETCH.

A3bY

MONYNPOBOJHVKOBON CXEMOTEXHUKM

AJI. Kynbckwit, r. Kues

(Mpononxerme. Havano em. 8 3 7-12/2002, 1-5/2003)

Ecnu coemhmts nocnenosarensHo He-
CKOMbKO TPUITEPHBIX CXEeM, KOXAOS W3
KOTOPbIX ODECMEUNBAET AENEHNE YACTO-
Tbl BXOOHbIX CUTHONOB HA 2, TO NOny4Ynm
NPOCTENLLINIA MHOTOPO3PSAHBIN JBOMYHbIN
AesnTeslb Y4aCTOThl, UNN CHETYHK. MO)KHO
CKQ30Tb, YTO KOIPOUUMEHT feneHms cyeT-
4YUKQ, KOTOPBIM MOCTPOEH HO OCHOBE
T-Tpurrepos, paseH 2 B cTenexu n, e
N - YUCIO [BOMYHBIX PA3PSAOB CYETUMKA.

B coBpemeHHOM udpOBOI 3NEKTPOHM-
Ke MCMOMb3YeTCst MHOTO PA3AMYHBIX BAPU-
OHTOB CYETHbIX CXEM: QCWUHXPOHHbIE M
CMHXPOHHbIE, ABOMYHbIE M LECATMYHbIE,

th

OOHOHANPABNEHHBIE W [BYHAMNPABAEH-
Hble. [ByHanpasnerHsie cHeTumkm (N03Bo-
NAIOLIME PEAU30BATL TOK HA3bIBAEMBIN
“0BPATHBIN CYET’) OKA3AMMUCh BECHMA U
BECHMO KMHOTEHMYHbiI!

[Nockonbky MMEHHO OHM NEXAT B OCHO-
Be PABOTHI 3NEKTPOHHBIX TAMMEPOB. Tex
CaMbIX, KOTOpbIE Hy BykBANMBHO B MO-
CRIEHWI MOMEHT (KOraa Ha uMppPOBOM
CBETOIMOIHOM MHAMKATOPE “aCKOM MQ-
WKHb" OTCYMTLIBOETCH YXKE MOCNEAHAS
CEKYHIIO 1 HEPBbI 3PUTENS HAMPSKEHD! A0
NOCNEaAHEro Npeaena) yaaeTca OCTaHO-
BUTb KAKOMY-HUOYb MCKIIOYMTENBHO MM-
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MO3QHTHOMY M MYXECTBEHHOMY aMepU-
KOHCKOMY CynepMmeHy.

Kcratn ckasars, koadduumeHT aenemms
CYETYMKOB MOXKET ObITb KOK MOCTOSIHHbIM,
TOK M M3MEHAEMbIM (NEPEKTIOYAEMbIM).
Tak, OCHOBOM CXEMbl CYETYMKA CIYXMT
NUHENKA M3 HECKOMbKWX TPUITEPOB, O
TAKXE BHYTPEHHSIS CXeMa YMPOBIEHHs
3TUMK Tpurrepamu. To ecTb cneunduye-
CKWE, BXOASLME B CAMY CTPYKTYPY KpH-
CTQNNQA MUKPOCXEMBI, NTOTUYECKME CBA3M,
OCHOBHOE HO3HAYEHWE KOTOPBIX - 3Q-
MPETUTb MPOXOXAEHME B LMKNE CYET
JIMLIHYX MMYNbCOB.

Kak npasuno, Hanbonee ynotpebu-
TENbHBIMU FBNAIOTCA YETHIPEXTPUITEPHbBIE
CYETYMKM, KOTOPbIE MOCCOBO BbINYCKA-
I0TCA B [IBYX OCHOBHbIX BAPUAHTOX: ABO-
WYHBIA N BECATUHHBIA.

Tio6os undposas cepust MUKPOCXEM
CPEOHEr0 YPOBHS MHTErpaumn obs3a-
TENbHO COREPXMT HECKOMbKO TUMOB CYeT-
4YMKOB. B 4acTHOCTH, MMKPOCXEMBI, KOTO-
pble MPOM3BOAATCA MO TEXHONOTUM
KMOIT, skniouaioT B cebs AOCTATOUHOE
YUCIIO PASHOBMIHOCTENM CYETUMKOB, HEOD-
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SJIEKTPOLLKOJIA

XOIMMBIX /191 CYETQ MMMYIbCOB M AENEHNS
BXO[HOM 4QCTOTHI.

Bor, Hanpumep, 4To npeacTasnser co-
6ot cuetunk TMna K176MET, cxemHoe
0603HAYEHUE KOTOPOTrO MOKA3QHO HA
puc.34. 570 oguH M3 NPOCTENLLMX [BO-
M4HbIX CYETYMKOB. BxoaHbie mnynbcel no-
naiotca Ha cyetHbiit Bxon C. YTo xe ka-
COETCH BHIXOAHbIX MMMYNbCOB, TO OHU
MPUCYTCTBYIOT HO BCEX WECTU BLIXOLAX
mukpocxemsl K176MET, B cootsetcTamm
C YKO3QHHbIM HO CXEMHOM 0BO3HAYEHHM
KO3IPPUUMEHTOM NEPECYETA B NPEAENAX
ot “1" no “32".

Tak 4t0 ecnu, Hanpumep, HaM Heob-
XOOMMO MOAENMTb BXOAHYIO YOCTOTY HQ
16, T0 cnepyeT NPOCTO CHUMATH BbIXOA-
Hom curHan ¢ seisoga 11. MNopgenus Bxoa-
HoM curHan Ha 32 (To ectb nocne npw-
xona Ha exon C 32-ro umnynbea), cuet-
YMK CBTOMATMYECKM COPACHIBAETCA W CHO-
B BO30OHOBASET CYeT.

Lng 310ro HEOOXOAMMO YCTAHOBHTL
ynposnsiowmin Bxo4 R 8 cocrtosnue
nor.”0” (To ectb NPOCTO CoemanHUThL C
“3emneit” cxembl). Ho BbiBaoT cutyaumm,
KOraa cOpoC BCEX BLIXOJOB CYETYMKA
criefyeT npovsBoauTs B NI0BGOM NPOM3-
BOJbHbIA MOMEHT. JTO MOXHO CAENATb,
nogaBas Ha Bxog R moteruman nor.“1”.

3HauMTENLHO BOMEE UHTEPECHBIM CYET-
YMKOM (Mbl B lONbHEMLLIEM NOAPOBHO OC-
TOHOBMMCS HQ BAPMAHTAX €10 MPAaKTHYE-
CKOTO MPUMEHEHNS) ABNAETCS MMKPOCXE-
ma K176UE2, kotopas nokasaHa Ha
puc.35.

Mpexae scero, K176ME2 - 310 yHusep-
CQbHBIA CHETHHK, KOTOPBIA MOXET Pabo-
TQTb M KAK JBOMYHBIN, U KAK JECATUYHBIN.
VIMEHHO 06 3TOM W CBMAETENbCTBYET WMH-
nekc (CT2/10), umeiowwmi Mecto Ha cum-
BOJIMYECKOM CXEMHOM 0DO3HAYEHMU MU-

kpocxemsl. Cam CHETUMK MMEET NATb ABO-
WMuHbIX BbIXOROB (BbiBOAL OT 10 mo 14
BKIIOYMTENBHO) M OAMH LECSTUUHbIN (Bbi-
sog 15).

Mukpocxema paboTaeT KoK ABOMYHbIN
CYETYMK B TOM CIy4QE, ECIM HA YNPABNS-
lowem xope “A” npucyrcrayet nor.“1”.
Ecnu xe Ha Bxome “A” (sbisog 1) npucyT-
creyet nor.’0”, To K176W1E2 pabotaer
KOK AECATUYHBINA CYETUMK U HO €€ BbIXO-
ne P10 (sbiBon 15) nosensiorca umnynb-
col ¢ wacroroi /10,

BxonHasa yactora f, ecrectsenHo, no-
naetcs Ha cuetHbiit Bxon CP (sbiBop 2).
Ho Mbl He 3pst ynotpebunn no oTHowwe-
Huto k cuetunky K176ME2 onpepenenme
YHMBEPCANbHbIA. [TOCKONbKY TAKOBLIM €70
[IENI0ET, HaNpUMep, BbIBOA 3, 0BO3HAYEH-
Hbiit kak CN. OH cnyxmT B kayecTse yn-
POBNSIOLLETO BXOAA, KOTOPbIA paspeLla-
€T WK OCTaHQBIMBAET CYET.

Cyet bymeT OCyLLECTBAATLCS, €CTIU HA
3TOM Bx0Of€ OyaeT NpPUCYTCTBOBATL YPO-
BeHb nor.”1”. ViMetotcs Takke yCTaHoBOY-
Hble Bxombl (S1-S4). Mo Hum moxHO 30-
MUCLIBATL B NAMSATH CYETYMKA NPEABOPU-
TENbHbIE faHHbIE. HakoHeL, umeeTcs elle
OfMH yCTaHOBOYHBIA Bx0Z R. Mpu ypos-
He nor.”1” Ha 3TOM BxOge, CueTumMk copa-
coigaetcs B8 ‘0" (06Hynsetcs).

Ha pmc.36 nokasaHo cxemHoe 1306-
POXEHME eLuUe OAHOrO, AOCTATOYHO MO-
MyNAPHOTO (1 TOXE YHWUBEPCANBHOTO, B
csoem poae) cuetumka K176ME4. Ero
OCHOBHOS “M3IOMMHKA” COCTOMUT B TOM,
4TO B COCTGB €r0 KPUCTOMNA BMECTE CO
CYETHLIMU CXEMOMM BCTPOEH ele W
nelmndpaTop Ana “3aXuraHmna’ CBETOM3-
NYYQIOWIMX SNEMEHTOB CEMMCErMEHTHbIX
MHIOMKATOPOB. JTO CMPABEM;IMBO, BNPO-
4YEM, TOMLKO B CITy4O€ WCMONb3OBAHMS
CBETOAMOAHbIX MHAMKATOPOB MM BOKYYM-

Ho-noMUHecLeHTHbIX (BJTN).

A Boobuie mkpocxema K176WE4 npe-
KPACHO PaBOTAET B NAPE W C XUIKOKPU-
crannmnyeckum urankatopom (KKM).

BxoaHas takTosas yacrota f nopaet-
cs Ha sxoa C (sbioa 4). Toraa Ha BbiBO-
ne 2, 0603HAYEHHOM KaK Bbixog, “4”, Bbl-
NIENAETCS UMMYNbCHAS NOCNEN0BATENMb-
HocTb ¢ yactotor f/10.

Cbpoc cuetunka B Hynb (06HyneHwe)
OCYLLECTBNAETCA MyTEM MOAQYM YPOBHS
nor.”1” Ha Bxop R. Yo xe kacaercs yc-
TAHOBOYHOrO BXOAA S (BBIBOA 6), TO €ro
CneundmKa COCTOUT B TOM, KOKME MMEH-
HO MHOVMKATOPbI (CEMUCErMEHTHbIE) Npea-
NArQIOTCA A9 NPUMEHEHMS.

Tok, ecrim MHAMKOTOP CBETOAMOAHLIM, TO
BbiBOg 6 Mukpocxemsl K176U1E4 cnenyer
sasemnutb. Ecnn xe npumenserca BJIN,
TO HQ 3TOT BbIBOJ NOAAETCS MOAYIMPYIO-
105 MMMYNBCHAS MOCEN0BATENLHOCTb C
4aCTOTOM, KOK MPOBMIO, PABHOM
32768 Tu. Bol He 3abbinu MuKpocxemy
K176ME52 A Takxe ee BbBOAB “KOH-
TPONA YOCTOTH”, ri€ KOK Pa3 BbILLEYNO-
MAHYTOS 4OCTOTA M MPUCYTCTBYETS

B HacToAwMit MOMEHT (OroBOPUM 3TO
0bCTOATENBCTBO CPA3Y) Mbl AANEKM OT
MBICTIM OMUCHIBATL 3AECH BCE CYETYMKM
KMOT! Hawa uensb, B gaHHOM cnyyae,
3HQUYMTENBHO CKPOMHEE - 1aThb MUHM-
MQbHO HEOBXOaMMYIO MHPOPMALMIO ANd
TOrO, 4TOBbl MOXHO BbITO “CNOKONHO K
NPOCTO” MPUCTYNUTL K CO3AAHMIO He-
CNOXHbIX UMbPOBLIX yCTpOHcTB. Ho ans
3TOTO HOM COBEPLIEHHO HEOBXOAMMO MO~
Ny4MTb NPEACTOBIEHME ELLE O HEKOTOPbIX
KNQACcax UMBPOBLIX MUKPOCXEM, B 4OCT-
HOCTW O JeLmppaTopax.

(Mposonxenne cnenyer)

MAA/IbHA] YCTAHOBKA

B. Mopo3, yu4eruk 8 k1., [lontasckas 061,

Mpennaraw cxemy
M3rOTOBNEHMA KOM-

nnekta “lMagnbHuk + 15

noactaska t+ Tapa
N7 ONOBA U KAHWUO-

"
an”. Komnnekt noka-

30H HO PUCYHKE, r1ie

1 - 3nekTponaAnbHMK;
14

10

2 - IEpPeBSHHAS MNAHKA; 3 - XEeCTAHOA
CkOBQ A YCTAHOBKM NMOSBHUKA (KPEMHT-
cst chudy nnawku); 4 - rBo3ab (308HMM);
5 - rBo3ab (nesbiit); 6 - rBo3ms (Npasbi);
7 - nposonoka [13...4 mw; 8 - otBepcTis
LS BUNKM LIHYPQ 3MEKTPONOANbHMKA;
9 - Bunka whypa; 10 - wHyp anekTpo-
nasneHuka; 11 - M30MeHTa unM CKOTY
151 KPEMNeHus CUYEeYHOro KopobKa;
12 - pesnHoBOE KOMbLO ANA 3akpenne-
HUA NAANbHMKO HO NOACTOBKE B HEPADO-
yee Bpems; 13 - cnuyeuHbii KOPOOOK
nns npunos; 14, 15 - 6onr, 30kpennet-
HblA TOMKOW HQ CTEHKE BHYTPEHHeW 4a-
CTH Kopobka.

Bce npemmyuiectsa 310M nopcrasku
MO3HAIOTCA BO Bpems paboThl C Heil.
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AanpxecT no _

aBTOMOOUNbHON
3J/1IeKTPOHUKE

(no matepuanam cavita hifo.//dimasen.narod.ru)

“JneKTPOHHAS CMCTEMA 3CDKMICOHMS AN GBTOMOGWMIL-
Horo otonutens” [|. Hazaposa o6ecneunsaeT nosbileHHyYO Ha-
IEXHOCTb PABOTH OTOMUTENS U Er0 BLICOKYIO SKOHOMMYHOCTb (NOTPE6-
ngembit Tok He npessiwaet 2,5 A). Topagok BKmoueHs 1 akcnnya-
TOLMK OTONUTENS OCTAETCA MPEXHNM, PASHULA COCTOMT UL B TOM,
4TO MHAMKATOPOM paboTsl cuctemsl ciyxut namna H1 v otnogaer
HEOBXOIMMOCTb BLIAEPXKM BPEMEHW HO PA3OTPEs CIMPAnei oTonu-
Tens.

B 3a30pe sanansHoit ceeun F1 ycrpoiicteo dopmmpyet He oau-
HOYHbIE Pa3Padsl, @ “cHombl” UCkp. OHO CHOBXEHO MHOMKATOPOM Ha
HeoHosoi namne H1 (pme.1), kotopas ceetntcs TonbKO TOrAQ, KOT-
[0 PA3PAAHBIA TPOMEXYTOK 30NANLHOM CBEYM NPOBMBAETCA Cepue
uekp. TparaucTop V2 30WwmiLeH OT Neperpy3ok No HANPAKEHMIO au-
opom V1 u crabunmtporom V3. Unamkatop “cHona” uckp npeactas-
naeT cobOi KOHTYP YAAPHOTO BO3BYXAEHHS, COCTOAMN M3 KOTYLL-
KM WHAYKTMBHOCTH LT 1 emxocT koakcuansHoro kabens.

Aeranu. TpaHcdopmatop T1 BLINOAHEH HA MATHUTONPOBOAE
LL114x18. Obmortka | coctout uz 18 sutkos nposoaa 13B-2 0,86,
HOMOTOHHBIX B 80 Nposoad, a Il - u3 72 sutkos nposoaa MO
0,3. Karywika saxuranma T2 o cucTemsl 3axuranms asTomobuna “3a-
nopoxed”. Crabunntpon V3 ykpenneH 8 LEHTPE AOPATIOMUHMEBO-
ro nnacthyatoro paguatopa pasmepamu 40x40x4 mm. Tpansuc-
Top V2 takxe yctaHosneH Ha paadatop pasmepamu 50x50%4 mm.

Lna U3roToBneHus MHAUKATOPa HEOBXOMMMBI OTPE3OK KOTKCHONb-
Horo kaGens PK-75-4-12A anuHoi e Gonee 75 cm, oTpesok anu-
Hoit 70...80 mm depputosoro crepxra D600 arametpom 8 mm ot
markutHOM anTeHHsl v nposoa T2MLIO 0,3, Oaun koHew, kabensa
1 pa3pensiBaioT TAK, KK NOKA3OHO HO PUC.2,d. DTOT KOHEL Npu-
KNQABIBAIOT B YOBHOM MECTE K BLICOKOBONBTHOMY NPOBOMY 2, CO-
EIMHAIOLLEMY KOTYLLKY 30XMraHus T2 ¢ 3anansHow ceevoit F1, pagom
PO3MELLAIOT GEPPHUTOBLIA CTEPXEHL 3 1 OBMATLIBAIOT NOMYUMBLUMI-
st naket ogHum cnoem [BX uzonsumoHHoi newTbl. [osepx NeHTs Ha
BCIO IyMHY GEPPHUTOBOTO CTEPXHS MNOTHO, BUTOK K BMTKY, B O4MH CIIOM
HOMQTLIBAIOT OBMOTKY 4, KOHLLI KOTOPOH MPUMAMBAIOT K KOOKCHOb-
Homy kabenio (pue.2,6). CHapyxu 0BMOTKY M3ONMPYIOT NATbIO-LUE-
CTHIO CIOSIMM U3ONALMOHHOM NeHTsl. Ko BTOpoMy KoHLy kabens npu-
nansaioT HeoHosyio namny H1. Metannmyeckyio onnetky kabens Ho-
AEXHO COBAMHSIOT C KOPMYCOM OBTOMOBMAS. 3aNanbHyio Caedy ans
YCTQHOBKM B OTONUTENL HEOBXOAMMO fOPABOTAT, KaK NOKA3AHO HA
puc.3.

OTpuuaTensHbIi BbIBOA CUCTEMbI 3AXMIAHMS COBAMHAIOT C KOPMY-
COM QBTOMOGHNS, O MONOXMTENbHBIA - C MPOBOAOM, KOTOPLIA paHee
MPUCOBIMHANCA K CBEYE HOKONMBAHMS.
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“Cucrema 3axkuranus ansa “Camapel” B. becnanosa npegHasHo-
YEHQO IS 30MEHbI BLILLEAWETO U3 CTPos kommyTatopa 36.3734 & asTo-
mobunsx BA3-2108, BA3-2109. Ycrpoiicrso (pmc.d) moxet paborats cos-
MECTHO C BECKOHTOKTHbIM AATYHKOM-DOCTIPENENHTENEM, YCTAHOBNEHHBIM HO
BMraTene yKa3aHHbIx asTomobuneit. Mpu 5Tom 3030p 3ananbHbIX CBEYelH
CNIEAYET YMEHBLUMTB, YTO CHU3WT HATPY3KY HA M3OMALMIO CBEYEH, BLICOKO-
BOJSIbTHbIX MPOBOAHMKOB, PACTPEAENUTENb. YMEHbLIEHUE MCKPOBOTO 3030-
PO KOMMEHCUPOBAHO YBENMUYEHMEM SHEPIUM M IIUTENLHOCTU UCKPOBOTO Pa3-
PALQ, NPHYEM 3030 MPOBHBAETCS ABAXAb! B TEYEHUE OFHOTO LUMKNQ MC-
KPOOBPA30BAHHS.

[Llns nposepku paborocnocobHocTn beckorTtaktroro aatumka 40.3706,
610Ka 1 30MANbHBIX CBEY, O TAKXE Ans 0BNEryeHmns HaNOXMBAHMS BBELEH
umuTaTop aaTumka. [peaycMoTpeHa uenb NPOTUBOYTOHHOM BIOKUPOBKA.

KoHctpyKums. Ycrpolicteo nydiie scero cobparth B KOPMyce OT He-
ucnpasHoro kommytaropa 36.3734, kotopsiit yxe copepxut pasbem X1.
Ecnu xe BbIGpaH KOpNyC ApYroi KOHCTPYKUMM, TO ANS NOAKIKOYEHHS YCT-
POWCTBA HEOBXOAMMO MCMONB30BATH LUTENCENbHLI pasbem LLIP, npuuem
NPOBOIHMKM OT KOHTAKTOB | M 4 NOMXHbI UMETH CeueHne He meHee 1,5..2
MM 1 MUHAMOSTEHYIO nHy. g ynydwenns oxnaxaenus gon VD10 v tpak-
auctop VT4 kpensT k koprycy YCTPOWCTBA (IMOA - Yepes CTIIoAAHYIO Npo-
knagky). Ha kopryce Takxe yCTQHOBNMBAIOT MMUTATOP AATYUKA - KHOMKY
SBI.

Beranu. Kongercarop C1 na K53-1A; C2, C3, C5 - tuna K10-78;
C4 na K73-9 uamn K73-17; C7 tvna K52-1. Pesucrop R5 tuna ClM3-6a.
Crabunmtpor VD1 MOXHO 30MeHMTb NiOBbIM APYTMM C HAMPSXEHMEM
crabunmzaumm 12...14 B, VD3 - KC168A. Iunons KI522A moxHo 3ame-
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"‘"‘—""’"_El—‘r_" ante K521, 1223, 1220 ¢ niobbim
Bux  OykeeHHuim uHnekcom. Kronka SB1 Yerpoiicteo “KaroaHoi 3awumtel ot kopposun” I1. bensko-
R1RZ 91D tana KM1-1, seikmiouatens SAT T- 1o no3BongeT NOAAEPXMBATL 3HQYEHME MOTEHLMANG BNCKHBIX Y4a-
—{=T1+ na MT1-1 wuau nio6oi ppyrot. CTKOB NOBEPXHOCTM KY30BA HA YPOBHE, HEOBXOAMMOM NS MONHOM
V01 AA307 YCTPOMCTBO HEKPUTUUHO K NAPA-  OCTAHOBKM M NPEKPALLEHHS KOPPO3MIAHBIX MPOLECCOB, 30 CYeT pa3-
METPOM MOrHMTONPOBOAG TPAHC- PYLIEHMS 3aWMTHbIX SnexTpoaos. OHo NoTpebnaet He Gonblie, Yem
128 dopmaropa T1 u umncny sutkos. Ero  yacs asTomobuna 1 rapaHTMpyeT anutensHyio sdbdexTnsHyio pabo-
MOXHO 30MEHUTb WMMYNbCHBIM Ty AOXE MPU CUMBHO PA3PIKEHHOM AKKYMYNATOPE.
TPAHCHOPMATOPOM 3ABOACKOTO M3~ YCTPOMCTBO (PMC.5) COCTOUT 13 3NEKTPOHHOTO GNOKA M 3ALLMTHBIX
R34 3k rotosneHus, Hanpumep, ™na M-58, snextponos. Ha kopnyce anekTporHoro 6noka pasmellaior ceeto-
N-48, MAT-3, MUT-9. O6moTkn Byt MHaMKaumMio paboTsl YCTPOMCTBA. B kauecTse 3aLUMTHBIX 3nexT-
- TPAHCHOPMATOPA AOMKHL! BbiTh NOA-  POAIOE (AHOAOB) MOMYT MCMONL30BATLCA KAK PA3PYLLAIOLIMECS MATE-
- KIIOYEHbl CTPOTO NO CXEME. p1ansl (HEPXQBEIOWLOS CTANb, QMOMUHHI), TPEOYIOLLME 3aMEHbI Ye-
[ puc.5 | Hanagka nposomurca npu ogu-  pes 4.5 net, Tak 1 Hepaspylwaiowmecs (kapbokeun, MarHeTHT, rpa-
! LR ¥ Q
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Ez HOYHbIX 3AMYCKAKOWMX MMIYbCAX OT KHOMKK ¢MT nnm I'IﬂOTMH(])A 3GU.I,MTHbIe NEKTPOLbl BbINONHAOT B BMAE
29 SB1. CrenyeT MOMHHT, 4TO C YBEMMYEHHEM 4O-  MPSIMOYTONbHEIX TMEO KPYIbIX MAGCTHH nnowwaasio 4..9 cm?.
VD1 CTOTH MCKPOODPA3OBAHMA CpenHee 3Haue-  [Tpu MOBLILEHHOM BIAXHOCTH Ky30Ba ceeTomon VD1 mo-
J L2266 HME HANPAXEHMA HO HOKOMMUTENbHOM KOHAIEH-  XeT U3MEHSTb CBOE CBEYEHWE B HEBOMbLIMX MPEENaXx, 4TO yKa-
Rt vri catope C6 YMEHbLUETCH, O MOKCHMONBHOE OC-  3biBET HA paboTy KATOAHOM 3ALWMTH. YCTPONCTBO MMEET Bhi-
12 KT8374 Taetca bnuskim k 100 B, uto HE ABMIACTCA NPU- COKYIO HAMIEXHOCTL, NOCKOMbKY NPU KOPOTKOM 30MbIKAHMH
3HOKOM HENCNPABHOCTH YCTPOWCTBA. BLIXOAQ C Ky30BOM AQET TOK neperpysku He 6onee 25..30 mA.
==\ SF1 PexomeHayembiit uckposoit 3030p B cee-  YeraHoBKA M MOHTEDK. OfivH 3QLLMTHBIN 3NeKTPOA 3aLIM-
. yax saxuranus 0,5..0,6 mm. waet nnowaas paguycom okono 0,25...0,35 m. Ycrawnasnvea-
10T WX TOMBKO B MECTA, 3ALUMLLEHHBIE TAKOKPACOUHbIM MOKPbI-
DA1=KF1006BH1 Tem. HapyxHyio CTOPOHY 30LLMTHLIX INEKTPOLOB, Mie HET Na-
IZI'ZjSvm ¥YT1VTZ-KTEMHA KM, HEMb3s NOKPLIBATL MACTUKOM, KDOCKOM, KNEEM Ui ApYyrm
—p- 4Kl vD1,¥DY-KA209 3NEKTPOU3ONALMOHHBIM NOKpPLITHEM. MoXHO Wcnons3osaTs
VD vD2.vD3 -Ka522 TOMBKO IMOKCUAHBIA KNEH UK LUNATAEBKY HO €r0 OCHOBE.
DNEKTPOHHbIA GIOK YCTAHABAMBAIOT B NIOGOM MECTE W NPK-
ﬁ‘_ I s _E‘I T IPABAEHA | goenmlilmoT K o6u.Le1316cxeMe 3J'IeKT%OO60pyJJ,OBOHV19 6OBTOMO:
T 6 ZaMKaMH dBepen mna. 1 1pM STOM HEOOXOANMO, 4YTOObI INEKTPOHHbLIM ONOK OC
R1 2| TOBANCA BKIMOYEHHBIM AOXE NPU OTKNIOYEHHOM O6L|.|,eM NeK-
n TPOO6OPYAOBAHMM QBTOMOBMNS.
£ . Mpagas a8epb " "
VD2 \Kzz c3 T L ||( KHON. CT.N00.KOHT.B HPMCTOBKG OKTuH-IsoppeKTop A KOBOﬂbCKOrO,
+ : Z|-Kopnyc A. ®ponosa coctout uz taimmepa DAT (puc.6), seikouare-
[+HTAHHE CT.N0TbEMH, nq 30aepxku Ha TparHaucTopax VT1, VT2, TpaHsuctopHoro kiio-
Elj;#vul' 1k Khon. €1.N00 KOHT. ya VT3, VT4 u astorenepatopa Ha anementax DD1.1-DD1.3.
K1 Me6as d6epb .
4 Mamersst conpotveneve spemazanaioweit uemv R2C2,
VoS MOXHO PEryIMpOBATL 30AEPXKKY MOMEHTA 30KPbIBAHMS
cr E‘Z:fsf‘:?x’:é? Egg TPAH3UCTOPHOTO KNIoYa OTHOCMTeJ'IbHIQI MOMEHT pa3-
ol C3-470mP X 165 K35 MBIKQHWS KOHTOKTOB npepbiBatens. [lpu ykasaHHbIX

HO CXeme TMMOHOMMHONAX 30HQ PEryNMpOBaHMS 30-
nepxxu Haxogutes B npenenax 0,03..0,8 mc.

R1-390k0M
R3-27x0n Mar0,125 C yBennyeH1em YaCToTsl BPALLEHHS

R2-1000m Ctn3-19a

R5=120m BANQ ABMrATENS YBENMYMBOETCA M 4aC-

RY-0,030m HHXDOM 0,7MM 2WT,Napandedsio  TOTO CPABATHIBAHWI npepsisatens. Pa-

Ls ., . B B K1=-904.3747 aéToMOGHNbHOE 6 NAaCTMacCe 60TA TPAH3UCTOPHOTO KIKOUA CHHXPOH-
—> JTpaEneiate FTOPOX NAPOH AEeper K2.K3 -P3C-60 HO paboTe KOHTAKTOB MPEPbIBATENS.
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Pesucrop R7 nossonger & npenenax 80...160
(4 U3MEHSATL YOCTOTHBIM MOPOT OTKIIIOYEHHS 30-
nepxku. Mpu nepexope Ha BeHauH ¢ okTaHo-
BbIM YMCTIOM, MEHBLUIMM PEKOMEHTYEMOTO, BPE-
MS1 304EPXKM HEOBXoaMMO yBenmumuTs. Yacto-
TO BPALLIEHWS KOMIEHYATOrO BAMA ABMrATENS, Moy
KOTOPOM He OLLYLIQETCS AETOHAUMA, Onpeae-
NIEHA OMLITHBIM MYTEM M COOTBETCTBYET YACTO-
e cpabatsianmit npepsisatens 100 M.

Astoreneparop DD1.1-DD1.3 cosmectHo ¢
3NEKTPOHHOM CMCTEMOM 3AXKMIOHWS CO3LAET B
CBEYAX MHOTOWCKPOBOM PEXMM, KOTOPbINA 0B~
neryaet sanyck xonogHoro asuratens. [pu
HaxaTMK Ha kHonky SB1 (tonbko npw 3anycke)
CUCTEMO 30XMTaHMA GOPMMPYET BMECTO Oau-
HOYHOM MCKPbI CEPHIO UCKP, CIEAYIOLMX C 4a-
crotoit okono 50 Tu (mpu =10°C).

Beranu. B ycrpoitctee 1Crnonb3oBaHb! no-
crosHbie pesuctopsl Tvna MITT, nepemenHbie
peaucropsl una ClM3-4, konpencatop C2 -
na K73-9. Tpanaucropsl KT31026 moryt 6bith

30MEHEHDBI APYrMMKU KPEMHMEBBIMM COOTBETCT-

K szmumeaws. rme

BYIOLIEN CTPYKTYPbI C KOSGOUUMEHTOM yCune-
Hus no Toky He meree 70, a KT8T5A moryt
6bimb 3amerensl KT817(A-B). Bmecto mukpocxe-
mbl K155J1A3 moxHo ucnonssosats K155J1A4.

[Tpu M3roTOBAEHMM NPUCTABKYM CrIEdyeT yae-
NUTb 0COBOE BHUMAHUE HOJEXHOCTH KOHTOKT-
HbIX COEMHEHMH, KOYECTBY NAMKM W 3aLLUMTE OT
BO3[IENCTBMS BHELLHEN CPEMbI.

“InNeKTPOHHO-MEXUHNYECKHIi NPUBOA,
6eHsoHacoca” J1. Mauwk1Hosa npeaHasHa-
YeH AnS MCMIONb30BAHMS B paboTe OTOMMTENb-
HOM cucTembl aBTomobunen “3anopoxell’, rae
OTKA3bl YOCTO CBA3AHBI C HEMCMPABHOCTHIO 3Ne-
KTPOMATHWUTHOTO MPUBOAA BEH30HACOCA, UMe-
IOLLIErO KOHTOKTHOE YCTPOWCTBO KOMMYTOLIMM TO-
ka 3nekTpomariuta. B npouecce pabots ben-
30HACOCA TOK, MPEPLIBAEMbI KOHTAKTAMM,
npesbiaeT 5 A, 4To npuBOAMT K OBropaxmio
KOHTOKTOB C HOPYLUEHMEM MX MPOBOAMMOCTH
wnu, HaobopOT, K Mx “CBAPMBAHMIO”.

[10OBBICHTL HOAEXHOCTb GEH3OHOCOCA MOX-

Kupaescatop Cl yeraxameaeTcs
Hag vookpocxemoit DA

¥ pene Kl sercnoms:zyenme
EREORE 0DpezaTs.

HO, PA3rPy3uB €ro KOHTOKTHI YCTOHOBKO/ B
NPUBOJ TPAH3UCTOPHOTO YCUIUTENs TOKA
(pue.7). Karywka Y1 anektpomartuta skmiode-
HO B LieMb SMATTEPA TPAH3UCTOPHOTO KMo4a
VT1, 0 KOHTOKTH KOMMYTUPYIOT ero 6a30BbI
Tok. Ovog VD1 3awumioet TpaHauctop ot npo-
608 HOMPAKEHUEM CAMOMHIYKLMK C OBMOTKM
anekTpoMarHuta V1 B MOMEHTbI 30KPbIBAHMS
TpaHaucTopa. [NpuMeHeHne TPAH3MCTOPHOrO
KIIOYQ NO3BONSET 3HAUMTENBHO YMEHBLLIMTb TOK
Yepes KOHTAKTHI W YBENMYMTL HOZEXHOCTL GeH-
30HACOCA.

Kopnyc Tpansucropa VT1 moxHo kpenmTs
HENOCPEACTBEHHO K AETANIM, UMEIOLLM COBM-
HEHWE C KOPMYCOM OBTOMOBMAS, YTO MOBLILIG-
et ynobcteo MoHTaxa. Bmecto tpawsuctopa
KT837A MOXHO WMCNOnb30BATL TPAH3WUCTOPHI
cepuit M1214-N217.

“ABTOMOT CTEK/IONOAbLEMHUKO ABTO-
mobuna” (tolstov@iiveme.elektra.ru) asToma-
TUYECKM 30KPLIBOET CTEKNA ABEPeit Mpu NoCTa-
HoBke aBToMOGMNA nog oxpaHy. MpuHumn ero
OCHOBQH HQ OTKIIOYEHNM HArPY3KA NPK NPEBbI-
LWEHNM YCTAHOBNEHHOTO TOKQ CPabATHIBAHMS
3QLIMTEI, KOTOPbIA YCTOHABAMBAIOT PE3UCTO-
pom R2 (puc.8). Bpems cpabarbisarms Tavime-
pa BHOPAHO Ha 2..3 cekyHapl Gonblue, Yem
Bpems, HeoDXOAMMOE AN MOMHOMO 3AKPbLITHS
crekna. B HopmanbHom pexume on cpabarsi-
BATH HE yCnesaeT, a cpaboTaeT ToNbko TOrAa,
KOTAQ NO KAKOH-TMGO MPUYMHE WUCHE3HET Ha-
rPy3Kka M He ByaeT yCoBuit ANg 30KPLITUA TPaH-
auctopa VT2.

Ha pmc.9 nokasaHa nedatHos nnata ycr-
poWcTBa.

E-mail: electrik@sea.com.ua
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NAWLXECT NO CBETOBbIM YCTPOWNCTBAM

([o matepnanam cavita http://shems.h1.ru)

Ha pmc.1 nokasaHa npuHuMnmansHas cxe-
MO YeTbIpeXKaHanbHOro crpobockona.
Ero nammsl BCrbIXMBAIOT NOOYEPEHO, HEKOTO-
pOe BPEMA B OAHOW MOCTENOBATENLHOCTH,
3aTemM - HEKOTOPOE Bpems B Apyroi. Yacro-
Ty BCMBILIEK MOXHO MIGBHO M3MEHSTb nepe-
meHHbiM pesuctopom R1. B koHeTpykumm me-
MONb3YIOTCS MASIOMOLLHBIE JIAMMbI-BCTbILLIKMA
NDK-120 mm NDK-80.

Ha anementax DD1.1, DD1.2 cobpa re-
HEpPATOP CTPOBMPYIOLIMX MMMYIbCOB, KOTO-
pble MOAQIOTCA HO COOTBETCTBYIOWMMA BXOf
DD2. Yacrorty 3T0ro reHepatopa MOXHO nnas-
HO MeHsTb pesuctopom R1. Bropoit renepa-
Top Ha anementax DD1.3. DD1.4 renepupy-
€T MMMYNbChl MEPEKIIIOYEHUS A5 YIPABNEHHS
DD2 no sxomam SR 1 SL.

Mukpocxema DD2 sensetca cagmrosbim pe-
IMCTPOM, O CXEMQ €€ BKIIOYEHMS TAKOBA, YTO
C NPUXOOM O4YEPEAHOrO TAKTOBOMO MMMYSib-
CQ MPOVCXORUT LMKIMYECKMIA (MO KpyTy) Cagur
30MNMCaHHOM B peructp uHdopmaumn. Ha-
MPABAEHME CABMIG 300ETCA KOMBUHAUMEN
amrHanos Ha exomax SR v SL. Ecm Ha exope
SR - nor.”1”, a Ha exope SL - nor.”0”, To npo-
WMCXOMMT CIIBMT BMPABO, MY MPOTUBOMONOXHbIX
CUTHANOX HQ BXOAOX - CABMI BAEBO. 1QKMM

obpaszom, namnsl HLT, HL2, HL3, HL4, ynpas-
NAEMbIE CUTHONAMM C BLIXOLOB CHBWIOBOTO
pervctpa DD2, Bymyt noouepeaHo BCbixu-
BATb. ABTOMOTMYECKYIO CMEHY HOMPABIEHMS
BCrbiLLek ocywecTsnset reneparop Ha DD1.3,
DD1.4. Tpansucrop VT1 ciyxut ana uHsepcim
cHrHana reHepatopa. Mmnynscel ynpaenexus
ot mrkpocxembl DD2 nocTynaiot yepes emko-
cm C3, C4, C5, C6 Ha TpaH3ucTopHbie kiio-
un VT2-VT5, koTOpbIE YNPABASIOT MMMYNBCHI-
MM BbICOKOBOMIbTHBIMK TPAHCHOPMATOPAMH
TP1-TP4.

Mukpocxemst DD1, DD2 nuraiorca ot cra-
BUIMBMPOBAHHOTO MCTOUHKKA MTaHMS +5 B Ha
mukpocxeme KP142EH5A. Ha tpansmctop-
HBIE KITKO4W MOACETCS HECTABUNM3MPOBAHHOE
Hanpsixerre +10 B. B konnextopHbie uenm
KIIOYEBLIX TPAH3MCTOPOB BKIKOYEHBI 3QLLMT-
Hble roapl VD6-VDY.

HakonurensHas emkocts C7 3apsaxaetca ot
cetn ~220 B uepe3s suinpamuTENnbHbIA AMOL
VD5 u tokoorpaHuumeaiowmii pesucrop R15.
Kronka KHT crysxut pns cHtus octatouHoro
sapsiaa ¢ emkoctn C7 nocne okoHYaHMs pa-
60Tb CO CTPOBOCKONOM M MPH HACTPOMKE.
Ceetomvog HLS npegHasHaueH mns KoHTpOnS
paspsiaku koHpencatopa C7.

Tpaxchopmaropsr TP1-TP4 usrorasnvea-
totcs camocTosTenbHO. OHW HOMATHIBAIOTCA HO
GEPPUTOBLIX CTEPXHSX OMAMETPOM 3 MM U
wmHon okono 15 mm M3 depputa Mapku
600HH. O6morka | copepxut 20 suTkoB npo-
soaa [13J1-1 0,25. Obmotka Il conepxut 800
sutkos nposoga [13J1-1 0,07. Kaxapiit cnott
OBMOTKM TLLATENBHO M3ONMMPYIOT KOHZEHCA-
TopHoi Bymaroit. [ocne uaroTosnerus TpaHc-
bOPMATOP MOXHO OMYCTUTb B PACTIIABNEHHIN
NapaduH, YTO OBECTIEYMT LOMOMHUTENLHYIO
3MEKTPOMZONAUMIO U 30GUKCHPYET OBMOTKA.

Cunosot Tparcdopmarop TP5 Takke mox-
HO M3rOTOBMTb COMOCTOSITENILHO, HO MOXHO
NPUMEHATb W TIOBOM rOTOBBIA MOLLHOCTBIO HE
meHee 6..8 BT M BbIXOAHBIM HOMPSXEHUEM
8..12 B.

Koraa namnbi MOHTUPYIOT B OTAENbHBIX KOP-
MyCaX, YNPOBNAIOLLMIA NOMKMIOM MMMYIIbCHBIA
TPAHCHOPMATOP PASMELLCIOT HEMOCPEACTBEH-
HO Bo3ne namnsl. [nHa kaGens, coeuHsiolLe-
ro 6ok NaMMbl M TPAHCHOPMATOPA C YNPAB-
NSIOLLMM BRIOKOM, He BOMKHA npesbilaTh 20 m.

[ow nsrotosnerHm, HacTposike u skcruiyara-
w1 pubopa HeobXoaMMO CObTIOAATE MEDSI
TPEBOCTOPOXHOCTH 11O PABOTE C BLICOKUM HO-
TDSXEHMEM.
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HL1 CMH-6, 3-80

MHorve Buaeny 8 npogaxe YCTPOMCTBA,
puUcyloLLMe Ha CTeHe UNu APYTOM noj-
XOASALEM JKPAHE NU3epPHbIM JTYYOM
pasnuuHbie reomeTpuueckue ¢urypsl,
noxoxue Ha durypsl JInccaxy.

Ycrpoitctso dupmsl “Macrep Kur” seinon-
HEHO HO OCHOBE CMEUMANU3MPOBAHHON MUK-
POCXEMbI, K KOTOPOM NOAKITIOYEHb! ABA KOSEK-
TOPHBIX NEKTPOABMIaTeNd C HAAETbIMA HA BA-
bl 3epKanamu. 4acToTy BpaLLEHUs KaxXaoro
SNEKTPOABUTATENSA PErynMpPyoT OTLENbHO ne-
pEMEHHbIMM pe3ncTopami. [Tpn pasnmyHsix
COOTHOLLUEHMAX 4OCTOT BPALLEHMA SNEKTPO-
[BATCTENEN HO 3KPAHE NONYYIOTCA PO3AMYHbIE
reomeTpuueckue Gurypsl. Hecmotps Ha Bech-
M yIOBHYIO 1na cBOpKM KOHCTPYKLMIO (3ne-
KTPOOBUTATENN U NA3EP KPenaTca npamo K
MAaTe YCTPONCTBA XOMYTUKOMYM), O TAKXE BECH-
Ma ymepeHHyio ueHy Habopa (12,44 y.e. 6es
N03epa), YCTPOMCTBO MMEET CEPbE3HbIN HEo-
CTATOK: B HEM WUCNONb3YKOTCA KONNMEKTOPHbIE
3MEKTPOABUIATENM, UMEIOLLIME HEBBICOKYIO HO-
JEXHOCT®.

B npueeneHHoOM Huxe cxeme caenaHo Bce
COBCEM MO-apyromy. Bo-nepebix, HUKAKMX KOAI-
nextopHbix snektpoasurateneil Tem Gonee
YTO CYLLECTBYET HENOPOras QIbTEPHATUBA -
3TO MMHWQTIOPHLIE BEHTUNATOPLI NOCTOAHHOTO
TOKQ, NPUMEHAEMbIE B COBPemeHHbIx [1IBM.
B Takmx seHTMRATOPOX MCMIONb3YIOTCA BECKOH-
TAKTHbIE SNEKTPOABUTATENN C AATHUKAMNM XOJ'I'
na. Eciv B konnektopHOM 3nekTpoasuraTene
NOCTOSHHOTO TOKA OBMOTKM PACMONOXEHD!
HO POTOPE, O MArHMTHI - HA CTATOPE, TO B BEC-
KOHTQKTHOM, HAOBOPOT, POTOP - MOCTOAHHbI
MHOTOMOMIOCHBIA MATHUT (KOK B CUHXPOHHOM
JBMIATENE NEPEMEHHOTO TOKQY), O Ha CTATOPE -
obmotku. darumku Xonna oTcnexmsaior noso-

XeHWe poTopa, no-
0OBAS CUTHANBI HA
CNeunanmanpoBaH-
HYIO MMKPOCXEMY, O
OHO KOMMYTHPYET 06-
MoTku. Takue BEHTH-
JNIATOPbI MMEIOT TAKXE
elle OfiHO Npenmy-

DA2 M1 LLECTBO: HE HORO Ay-
+@‘_| R1 33 MQTb, KOK 30KPEnuTh

R2,R4 200 3epKano Ha Bany, ero

R2 R3,R5 4k3 MOXHO MPOCTO NpW-

R3 €1, C3 5000mk x 25B KneuTb K kpbinbuatkel
12 €2, c4 0,033mk BeckonTakTHble 3ne-

Da3 - DAl KPEHSB KTPOLBMIATENU WME-
DA2, DA3 LM317T IOT MOYTH CTOMb Xe

R4 ! NUHENHYIO 3QBUCH-

MOCTb 4OCTOTS BPQ-

LIEHMA OT Hampsixe-

HUSA IATAHMA, KOK U Y
KOMNEKTOPHBIX 3nekTpopsurateneit. Bo-sto-
PbIX, HE HYXHO YCTIOXHSTb CXEMY, TOK KOK pe-
MYNMPOBATL YOCTOTY BPOLUEHUS MOXHO W Mpu
MOMOLLYM CTapbIX 206pbix perynpyembix KPE-
Hos! Cxema nokasaqa Ha puc.2. B kavect-
e nasepa EL1 ncnonbayetcs obbikHOBEHHASA
NA3EPHOR YKA3KA MOLHOCTBIO 1 MBT, kynnew-
HOs B ra3eTHOM kuocke. Mockonbky, cornac-
HO MHpopMaLmMK ¢ caita Sam's Laser FAQ,
NO3EPHBIE YKA3KM BOATCA MUKPOCEKYHAHbIX
BCINIECKOB MUTAIOLLETO HOMPSXEHMS, KOTOPbIE
MOTYT BO3HUKATb B KOMMEHCAUMOHHBIX CTABM-
NM3ATOPAX B MOMEHT MOAQYM MUTAHMS, TO Afst
30LLUMTHI MCIONB3YIOTCA, BO-NEPBLIX, KOHAEHCA-
TOPbI BONBLLONM EMKOCTH, O BO-BTOPbIX, YCTPOI-
CTBO MATKOTO 3QMYCKA HA SIGMME HOKANMBAHMS
HL1. Jlamna HLT v pesucrop R1 o6pasyior e-
NUTENb HANPSXEHMS, MOMYEM B MOMEHT BKITIO-
YEHHs! IUTOHMS COMPOTUBEHHE HUTM TIOMMbI,
Q 3HQUMT, M NOAEHUE HOMPAKEHWS HA Hel
Mano, a Mo Mepe ee MPOrpesa BO3PACTAET
npumepHo 10 3 B. D10 MeHblUe KaK HOMMHAmb-
HOTO HOMPSXEHHs MATAHKWs namnsl (6 B), Tak
W nasepHoit ykasku (4,5 B), yto Takxe nono-
XMTEIIBHO CKO3LIBAETCA HA WX CPOKE CITYXObl.
Pasymeertcs, KHOMKY BKIOYEHMS NOA3EPHON
YKO3KM CNERyET 30GHKCMPOBATL B HOXATOM MO~
noxeHnu Yem-Hubyab spoge 13oneHTsl. [ou
MOZKIIOYEHMU NO3EPHON YKA3KM HE 306bIBAI-
T, 4TO OHQ BOMTCA CTATUKM (NO3TOMY MX W fe-
NQKOT B METOMMYECKMX KOPMYCAX), 1, KPOME TO-
ro, KOPMyC Y HEe COBAMHEH C NMIOCOM, O Npy-
XMHQ - C MUHYCOM.

Brumanme! He gonyckavite nonagamms na-
36PHOIO M3NTyyeHus B ma3a - 31o onacro! Pa-
boTaloLyI0 YCTAHOBKY IG3EPHbIX 3PPekTos
CrIeayeT pacrnonarats Tak, 4T06s! yd Hu mpu
KOKUX YCIIOBMSX HE MOT MONACTb HUKOMY B
171030, O TaKXe 30 NPEeAessl IOMeLLenns (Ha-
npumep, B okHo). Takxe He gonyckaetcs mc-
110M1b30BAHME YCTAHOBKM JIA3EPHBIX IPPEKTOB
(kak 1 BPYIMX CBETOAMHAMMYECKMX YCTAHO-
BOK, BK/IKOYQS CTPOBOCKONB], MUrQIOLUME p-
JISHObI, LBETOMY3bIKY) B MOUCYTCTBMN THOAEN,
CTDQBAIOLMX STUIENCHEN.

B ycrpoiictee pexkomeHgyetcs crnonb3o-
BATb COMYIO LELIEBYIO fIO3EPHYI0 YKA3KY C
BLIXOAHOM MOLLHOCTBIO 1 MBT, HO aaxe B 3ToM
cydae creayet CTpoXaiiue cobmonaTh npa-
BMNQ TEXHWKM BE30NACHOCTH. DKCrepHUMeH-
THPOBATL € Honee mowHbiMA (M Bonee gopo-

TMMM) TO3EPHBIMM YKOA3KAMM, HOMPUMED, C Bbl-
XO[HOM MoLWHOCTIO 3 MBT 1 Gonee, a Takke
C rennit-HEOHOBLIMM IO3EPAMM PEKOMEHTYET-
CA TONBKO B TOM Cydae, €CM y BAC 30 nne-
4amu BONbLIOM OMbIT PABOTHI € TAKKMM YCTPO-
creamun. B niobom cnyyoe HacTosTensHo pe-
KOMEHIYeTCa NpounTaTh fokymeHT Laser Satety
Ha caite Sam'’s Laser FAQ, a takxe nutepa-
TYpY MO NO3EPHON BE30NaCcHOCTH, UMEIOLLY-
10CA Y BOAC IOMQ WM B PAMOHHON BUbnMoTe-
Ke.

Perynatopsl ckopocTv anekTpomsuratenet
cobpaHbl Ha mukpocxemax LM317T B cran-
napTHom ekiodeHnm. Lisetosas kogmposka
MPOBOAOB MUTAHKS Y BCEX BEHTUNATOPOB O~
HOKOBQL: KPACHBIM - MIOC, YepHbI - MuHyC. Eule
y HEKOTOPbIX BEHTUIATOPOB ECTb Genbiit Npo-
BOA - 3TO AATYMK TAXOMETPA. 3[ECh OH HE Hy-
XEH, MOXETE fIOXe ero OTnasATb OT MAATH
BEHTUNATOPA, 4TOBHI He mewan. XenatensHo,
yt06bl 06 BEHTUASTOPA BbIfH OLMHAKOBLIMH.

B kayectee 3epkan mpeansHO MomxomaT
36PKANA OT KMTAMCKMX KPYIIbIX TOYMIIOK, HO TOK
KOK X HEAABHO CHANM C NPOM3BOACTBA, NPH-
WNOCh UCTIONB3OBATb ANBTEPHATUBHLIA BAPH-
QHT: BHINUIMBATL 36PKANG M3 MCMOPYEHHOTO
KomnakT-aucka. BapuanT, cpasy ckaxy, He
MREQnbHbIM, TOK KOK APKOCTb Nly4a MONy4aeT-
CS1 MEHBLLE: BO-MEPBbIX, KOMNAKT-AMCK AEMCT-
BYET, KOK IMPAKUMOHHAA PELIETKA, U HOCTb
CBETO PACCEMBAETCA HE TyAQ, KyAQ HOLO, O BO-
BTOPBIX, HE TAK Y XOPOLLIO KOMMOKT-AMCK OT-
paxaet ceet. Ho pabotaet! 3epkana npukne-
MBAIOT K KPLIMBYOTKOM BEHTUNATOPOB TEPMO-
KNeeM, O TaK KK NPUKAENTb 36PKANO MAEGb-
HO MOPQMNENbHO KPbITbYATKE HEBOIMOXHO,
TO KOX[IOE 3epKaNO Npu BpaLleHMM Bynet
CO3M0BATH NMMTUYECKYIO Pa3BepPTKY. Pury-
pbl, NOXOXHE Ha durypsl Jccaxy, nonyyaior-
CA MPY HONOXEHMM [IBYX SAMNTUYECKUX Pa3-
BEPTOK Apyr Ha apyra. Jlasepryio ykasky u
BEHTUNATOPLI POCMONArQIOT HA MIACTUHE M3
OPTCTeKNa, KaK MOKA3AHO HA PUC.3.

CHayana Haao NPUKNETs BCE TeM Xe Tep-
MOKJIEEM BEHTUISTOPLI, O 30TEM MPUCTYMHTB K
onpegenexuio Mecta, rae Gyaet pacnonoxe-
Ha yka3ka. [Tp1 OCTAHOBNEHHBIX BEHTUAATOPAX
HOMO PACMONOXMTL YKA3KY TaK, YTOBH CO-
BrIOanMCs TPH YCIOBMS: ONTUYECKAR OCh YKO3-
KM [IO/XHA BbiTb HA TOM XE BBICOTE, YTO M LiEH-
TPbI 36pKAN; fyd €6 NOKAN B LEHTP NepBOro
3epKkana, a Nyd, OTPAXEHHBI OT LEHTPA nep-
BOTO 3€pKQNA, NOAAN B UEHTP BTOPOTO 3ep-
xana. Cnenatb 310 BECHMA NPOCTO, U NO-
MHWTb MPABMNO, M3BECTHOE ELIE CO LUKOMbI:
yron napeHuns paseH yrmy otpaxenns. Korna
BCe BymeT HACTPOEHO, K OPTCTEKITY B HYXHOM
MECTE HYXHO MPUKNENT KYCOK NIACTMACCH C
BLICOTOM, PABHOM BLICOTE PACMONOXEHMS LEH-
TPOB 3€PKAN (MMHYC PaaMyC YKa3kM), a K He-
My - YKQ3KY, PACMIONOXHMB €€ KK YKA3QHO Bbl-
we. [Toka TepMOKEN OCTHIBAET, MOXHO BCE
HOCTPOMTb OKOHYATENLHO.

Tenepb nonpobyitTe NOKPYTUTL NEpPEMeH-
Hble peancTopsl. Eciv Bce mpomenaro npa-
BMITbHO, Bbl YBUIWTE HO CTEHE PASTIMYHBIE TE-
omeTpudeckue durypel. Mockonbky passepr-
KM Yy HOC 3MnTHYeCKkue, durypsl GyayT cos-
CEM He TaKMMK, Kak durypsl Jlnccaxy Ha oc-
unnnorpade - oHM ByayT eule kpacvsee!
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JANAXECTbI Y 0630PbI / JIEKTPOHOBOCTY

WHTepecHble yCTpoicTBa U3 MUPOBOrO NaTeHTHoro GoHAa

JrOT BHINYCK NMOCBALYEH CUCTEMAM 3COKHIAHHMS BATTERY(+)
I C

Mpu6op 3aKMraHus ANS ABUraTens BHyTPEHHEro Cro-
paHums onvcax B esponerickom natexte 1284362 (2001 r.). Cxe-
ma npubopa nokasaqa Ha pue.1, rae cobcrserHo crctema 3a-

XUraHus 06o3Have-
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-
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KATYWKA 30XUra-
s - 20, pasbem 30- | ECU
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W W é { ~4~-110
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exon 100in cuctemsl

saxuranmsa. OcHoB-
HOJ AETanblO CUCTe-

Mbl 30KUraHms asnsetcst molHbii IGBT-Tpansnctop 110, Harpy-
XEHHbIH HQ NepBryHyio 0BMoTky 22 katywiku saxuranma 20. Kpo-
Me TOTO, B CMCTEMY 3QKMIaHMS! BXOAAT TAKME Y3Mbl, KOK AQTYMK
120, sxomHas cxema sawmtel 130, cxema orpanmymtens Toka 140

[
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PRESSURE
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n cxema obpartront ceasu 150. Lenb nsobpete-
HUs - 06ECneynTb CTABUIbHBIA TOK 3AXUraHMS.
Cuctema 3aKMraHMS ONMCOHA B NATEHTE
Poccun 2189491 (2001 r.). Ona comepsxut
(PU€.2) KoMMyTHPYIOLLEE YCTPOMCTBO 1, kaTyLw-
Ky 30XMraHus 2, koHgeHcaTop 3, akKyMynaTop-
Hylo BaTapeto 4, crapTep 5, cBevy 30KUraHMa
6, koHaeHcatop 7, Tpawsuctop 8, peauctopsl 9
n 11, mon 10, koHTponbHyio namny 12 1 aat-
yuk 13 CHrHANMM3ATOPA QBOPHMHOMO [ABIEHMS
macna. Lenb usobpeteHus - noebileHue Ha-
[EXHOCT PABOTHI CHCTEMBI 3AKMTAHMS.

B narente CLUA 6495930 (2002 r.) onvcan
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JJIEKTPOHOBOCTHU

KOHTPONbHbIA Npubop ang npo-
BEPKMU CUCTEMDI 3CDKMraHus. Bo

Bpema pabotsl aeuratens npubop 1 ©
(pMc.3) BoinaeT 8 MMHUIO 2 Hanpsxe-
Hue 12..13 B, kotopsim sapsxaertcs
koHaeHcatop 6. MMocneposarensHos
Lenb COAEPXMT MEePBbIM YNPOBIAEMBIN
TpaHauctop 11, aueitky saxuranms 12,
BTOPO# ynpaensemsli TpaHauctop 13.
Korno 0ba TpaH3McTopa OTkpbITsl, KOH-
[IEHCATOP 6 PA3PAXAETCA HA S4eiky

saxuranus. [pubop nossonser Hesa- ©
BUCMMO YNIPOBASTH TOKOMM NPEABAPH-
TenbHbIX TPaH3KUCTOpoB 7 1 18, a cne-
LOBATENLHO, TOKOM, MPOXOAALLMM Ye-
pes aueiky 3axuramms. B npubope 3a-
NOXEHA NPOrPAMMA UCTMBITOHUI S4ei-
KM 30XMIOHMA HO PO3NMYHBIX POA3PAA-
HbIX TOKOX.

B narenre CLUIA 6488017 (2002 r.)
OMMCaHO NbE303MIEKTPUYECKoe YyC-
TPOMCTBO 3aXkuranms. 1o mepe
CXATVA ra30B B LunuHape aasneqma 20
(PKC.8) NbE30NEKTPUYECKMI SNEMEHT
10 vcnbiIThiBOET MEXaHMYECKOE CKa-
TMe, NpUBOAALLEE K NOABNEHUIO HO HEM
Hanpsxerus go 10...20 kB. 370 Hanps-
XEHWE NPMKNAAbIBAETCA K LWenun ]8
CBEYM 3QXUraHWs 1 npobusaer ee.
[Mpw 3Tom koHaeHcaTop 16 Hanpasns-
€T B 3Ty LLeNb OCHOBHYIO 3HEPTHIO (ero
CODCTBEHHOTO HAMPSXEHMS HEJOCTO-
TouHo ana npobos wenm). Cyts meTo-

A4 3AKAKYAETCa B TOM, 4TO I'IpO60171 CBE€4YM OBTOMATUYECKM
CBA3AH C MOMEHTOM MOKCMMAIbHOTO LABNEHMA B UUUHLPE.
Cuctema 3cDKMraHms ¢ NPOANEHHON UCKPOWM onv-
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MMNYNbC, NPOBUBAIOLLMI 3030p CcBEuM. YT-

BEPXAQETCA, YTO TUTENLHOCTL MCKPLI B TAKOM Cxeme B 3-6 pas
Bonblue, YeM B OBbIYHOW.
Cuctema 3aXXKMraHUs ANS ABUrATENs BHYTPEHHEro

cara 8 natente CLUA 2002/0170547 (2002 r.). B cxeme
puc.5 o6motka nepsoro TpaHchopmaropa TR yepes ne-
peknoyatens S2 nogknioyeHa kK akkymynstopy. Mpu sams-
KQHWW 3TOTO NepeknioyaTens sapaxaetca konaeHcatop Cl.
Mepexmoyarens S1 pabotoet B npotmsodaze ¢ S2. Mpu ero
30MBIKGHWM TOK PA3PAAC MAaeT Yepe3 O0BMOTKY BTOPOro
TPaHCHOPMATOPA, G HA €ro BTOPUYHON OBMOTKE MOSABMS-

cropanus onvcara s narente Poccun 2171395 (2001 ). B ee
coctaB (PUC.6) BXOIAT MCTOYHMK MUTAHMS (HO Cxeme He NOKA3aH),
koHTponnep 1 € KOHEYHOM CTYMEeHbIO 2, CBEY 3aXMraHua 3 u
KaTywka saxuranua 4. B coctas karywku saxuranms 4 sxopat
cepaeyHnk 5, nependras 0bMoTka 6 1 BTOPMYHAS 0OMOTKG 7,
mmon 8 u uameputensHblit kKongencatop 9. Llens nsobpeterus -
MOBLILLEHME HOLEXHOCTM CUCTEMbI 3CKUTAHMS.,

Rommenmapuit koma daexmpura

Pacyetsl, kOTOpbIE MEHA NONPOCUIM NPO-
AEMOHCTPUPOBATL, JOCTYMHbI HE TONBKO y4e-
HUKY 8 KNacca, HO U MHE, KOTY YCOTOMY.

VTak, HyXHO paccuutaTh ceBecTonMoCTb
NPOE3a NACCAXMPA B TOPOACKOM TPONNet-
Byce uv TpOMBAE. 31ECh HYXHO y4ecTb Ta-
KMe COCTOBNAIOLIME:

1. Croumocts anextpoareprm. Baron o6o-
PYLOBAH 3ME€KTPOMOTOPOM MOLHOCTbIO
100 kBr, kotopeit pabotaert B aeHb & cpea-
Hem 10 yacos ¢ ko3IbGUUMEHTOM HArpy3KH
0,3 (MOKCMMQNBHAS MOLWHOCTL PACXOAYETCH
TONbKO Ha pasroHe). Pacxon anexktpoaHeprim
cocrasnser 100 kBrx10 yacx0,3=300 kBrld.
[Mpu OTNyCKHOM LieHe 3nekTposHepru 15,9
kon. 3a 1 kBl nonyumrca 300%0,159=48 rpH.
30 opuH paboYMil ieHb.

2. 3apabotHas nnara. [Npesnonoxmm, Yto
BArOH OBCYXMBAIOT 3 CMEHBI, B KOXAOM BO-
BMTENb M KOHAYKTOP (XOTS HE BO BCEX TPOn-
nenbycax eCTb KOHLYKTOPH, O B TPOMBASX
OVH BOGWTENb C KOHAYKTOPOM 0BCTyXuBO-
10T 2 Mnn 3 BArOHA, HO He ByemM MEenoUMTL-
cs). Mpeanonoxmm, YTo LONOSHUTENLHOTO
NepPCOHANa (PEMOHTHUKOB, Byxrantepos, ox-
POAHHWKOB, HQYQNLCTBA) HA KQXAbIA BArOH
eule 4 yenosexa. Mroro 10 venosex. Mono-
XHM MM CyTOuHbIA 3apabotok no 20 rpH.
(600 rpH. 8 mecaul). Monyunm B aeHs 3apa-
6otryio nnaty 20x10=200 rp.

3. AmopTuaaumoHHsie pacxogsl. [penno-
NIOXVM, HOBIN TPONNEMBYC CTOUT 1 MIH. FPH.
M OMOPTM3MPYETCs monmHocTeio 3a 15 et
(5475 mwen). Torna B cyTkM 370 cocTaBMT

1000000/5475=182 (rpH.). CrommocTts pe-
MOHTQ Y4MTbIBATH HE ByaeM, TaK kak 3apnna-
TA PEMOHTHMKOB YXE YYTEHO, O KOXAbIM pe-
MOMT NPOMNEBAET CPOK CTyXGbl BArOHA W MO~
TOMY YKNQLbIBOETCA B OMOPTU3ALNOHHbIE
pacxop.

Uroro, y Hac NONyYUNOCh:
48+200+182=430 (rpn.). C yuetom ToOrO,
YTO B CPEAHEM BArOH NEPEBO3MT B CyTKM
3600 yen., cebeCTOMMOCTb NPOE3AA OAHOMO
yenoseka cocrasut 430/3600=0,119 (rpH.),
uam 11,9 kon.

[MpueeTu!
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SJIEKTPOHOBOCTHU

IKOPIK OPEHCUC OUTLLIKEPANB],

B ncropum papmotexHmkm 0bbIYHO
HO3bLIBAIOT [BE BHIAAIOLIMECS AATHI:
3KCNEPUMEHTANBHOE [OKA3ATENbCT-
BO CYLLECTBOBAHMA NEKTPOMATHUTHBIX
BONH, ocywiectenexHoe [. lepuem 8
1887 1. (em. 8 2 6/2000, ¢.19), u ot-
kpbite pagro A.C. Monossim  T.
Mapkonu 8 1895 r. Mpu 310M 306bI-
BQIOT, YTO MPOLECCH, C KOTOPLIMM
pabotanu kak lepu, Tak u n3obpe-
TATENM PAao, BbIM UMMYSICHBIMM,
MCKPOBLIMU. A COBpEMEHHOE Paauo
6a3MpPyETCs B OCHOBHOM HQ BbICOKOYACTOTHBIX CUTHAMAX C MOCTO-
GHHOM 4acTOTOM. ViMenHo Dutumxepanba 30M0XMT OCHOBbI CO-
BPEMEHHOM POAMOTEXHMKM, MPEAMONOXMB, YTO BLICOKOYACTOT-
HblE MIEKTPUYECKME KONEDAHHS MOTYT MPOU3BOAMTH SIEKTPOMAr-
HUTHbIE BOSTHbI.

Dxopax Ppercuc Putupxepansa popuncs 3 asrycta 1851 r.
8 [ybnune (Mpnangms) B cembe NPOTECTAHTCKOTO CBALLEHHMKA.
LLIkonbHoe 06pa30BaHME NOMYYMIT AOMA, MPUYEM €70 HOCTOBHM-
uei 6oina mucc bynb, cectpa sHamenwtoro matematuka Ixop-
mxa byns (6ynesa anrebpa B TEOPUM UMPPOBLIX YCTPOMCTS).
OHa 3ameTna cknoHHOCTb [XOPAXa K MATEMATHKE M PA3BUNG
ee. B 16 ner @urunxepansa noctynun 8 Tpuutu konnemk s [ly6-
nure. B 1871 1. oH OKOHYMN KOMNEMX M KaK NyYLwmi CTyaEHT Bbin
OCTOBNEH HO MPENOAABATENLCKYI0 PaboTy.

B 570 Bpems Ha PuTiympkepanbia npoussena 6osbLIoe BeyaT-
nenve paborta Ix.K. Makcsenna “Inexktpuyectso 1 marHeTmsm’
(0 Makcsenne cm. 8 3 11/2002, ¢.31). Ho teopua Makcsenna
BbINA CIIMLWKOM CIIOXHOM M MONONOHATHON. B uncne mapyrmx yue-
Hbix Ourumpxepansa sanumancs ee gopabotkon. B 1881 .
Ourupxepansg cran npodeccopom TpUHUTH Konneaxa.

B 1883 r. 8 noknaae Ha sacenannu bpuranckoi dusmyeckoi
accounaunm Outuaxepansa coobumn o TeopeTyeckn 060CHO-
BAHHOM Crocobe 0b6pa3oBaHms kopoTkux (nmHoi 10 MeTpos v
MEHEE) 3M1EKTPOMArHMTHbIX BOSIH C MOMOLLIO NEPEMEHHOTO 3ne-
KTPMYECKOTO TOKQ, HO MPM 3TOM 30METWI, YTO HE 3HOET CoCo-
6a, KaKk ux obHapyxmTb. B Tom xe rogy oH ctan unerHom Kopo-
nesckoro obuiectsa (aHanor Akanemun Hayk).

B 1887 r. 6bin nposeneH 3HaMEHUTHIR SkcnepumeHT Maitkens-
coHa-Mopsu. OHu Mamepunm CkOPOCTL CBETA B HANPOBNEHUN ABH-
XeHust 3eMNKM 1 MOA NPAMBIM YoM K ee asuxennio. K sceobue-
My YAMBAEHMIO OKO3QMOCh, YTO 3T CKOPOCTU PaBHLI. [lByms ro-
nomn noaxe Purumxepanss 06OCHOBAN NOOXEHUE, MO KOTOPO-
MY K TOKMM PE3YNbTATAM MPUBOAMT COKPOLLEHME ANUHbI NPEME-
TQ NPY €ro ABMXEHMM CO CKOPOCTLIO BAM3KON K CKOPOCTH CBETA.
B HacTosiwee Bpems 3TO NONOXEHUE HO3LIBAETCS COKPALLEHNEM
®urupxepansao-JlopeHua, 1 OHO UrPAET OCHOBHYIO PONb B Te-
OpPMM OTHOCHTENBHOCTH.

OuTumxepansa BNepsble NPEAIOXM ANS NOMYYEHHs SeKTpu-
4ECKOTrO TOKA OBbEAMHUTL NAPOBYIO MALLMHY 1 MIEKTPOTEHEPa-
TOp (NepBble 3NEKTPOCTAHLMM BbiMM NOCTPOEHBI UMEHHO Tak).
Koraa 8 Benvkobpuranum Gein ocHosaH MHCTUTYT uHxeHepos-ane-
krpotextmkos (IEE), Dutuaxepansa CTan NpesmmeHTom ero MpnaHa-
CKOW CeKupmm.

B 90-e romsl XIX seka Purumxepansa npusen 8 nopsaok Ha-
yuHbie pabotsl Tenpuxa Tepua v uspan ux.

K coxanenuio, Ixopmx Opercnc Outumxepansa He goxun go
50 net v ymep 22 despans 1901 r. 8 Jybaune. Ero umerem Ha-
38aH kpaTep Ha Jlywe.

BusumHblie KapmouKu

Ykpanna, 04211, Knes-211, np. [Nobeas 56, o¢. 341, a/a 97,

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

BCE 19 CUNTOBOW SITEKTPOHUKH. Inonsl, Tpwcrope, IGBT-Momynm, koHaeH-
CQTOPbI, BEHTATATOPSI, AGTYMKM TOKQ W HAMPSKEHHS, OXNAAMTENH, TPAHCHOPMATO-
pbl, TEPMOpENe, NPEAOXPAHNTENH, KHOMKM, IMEKTPOTEXHMYECKOe 0BOpYAOBaHME.

HMAN “TEXHOCEPBUCMPUBOA"”

Ykpaura, 04211, Kues-211, a/a 141
T/g (044) 4584766, e-mail- fsclrive@ukr.net

Ivoasl u moctukn [DIOTEC], anopHbie, Tapuctophsie, IGBT-mogynu, cunossie
nonynposogrukn (SEMIKRON), koHaeHCaTopsl KOCHHYCHbIE, MMAYAbCHbIE,
motopHbie (ELECTRONICON), pemorT npeobpasosateneit 4acToTsl.

Ykpauna, Kues, yn. Kpacrorsapaeickas, 5, 1. (044) 5524005, ¢. 5524005

TMoonssoactso: nonmxaiowye tpanchopm. 0,1...20 kBr no TY sakazunka. dne-
KTPOMOHTOXHbIE PaBOTH. Peanuaauus: QBTOMATSI, W3AENMS NEKTPOYCTAHOBOY-
Hble, KaBenu, NPOXEKTOPSI, N3MEPHTENbHBIE NPUBOPSI, H3ONAUMOHHBIE MATEPH-
Qnbl, 3NEKTPOBMIATENM M NP.

000 "ArnanTtuc”

Ykpanna, [enponetposck, yn. Llesyerko, 37,

/¢ (056) 7702040, 7440476,

htto://www.atlantis.com.ua,  e-mail: office@atlantis.com.ua
ABTOMATM3ALT TEXHOIIOTMYECKIMX TIPOLECCOB: paspabotka c1c-

tem ACY T, noctaska 060pyaoBaHms, NporpammHoe obecnedeHue.

YN "UNnrekc-cepBuc”
Ykpanna, 04201, Knes, Murckoe wocce, 4, 7.(044) 4322413, 5682138

HuskosonstHas annapartypa. Peanusoums: aBTOMATH, NYCKaTENM, KHOMKH, pene,
KOHTOKTOPbI, KOHLEBBIE BLIKTIOYATENH, TPAHCHOPMATOPSI, MEKTPOMATHUTHI M Ap.

AO3T "HNM "MepcnekTuea”

Ykpanna, 03187, Kues, np. Ax. [nywkosa, 40,
/¢ (044) 2662561, 2662489, e-mail- gals@kiev-page.com.ua

Paspabotka u nocraska anektportbix ATC. CosaaHne pasnuukbix (B TOM unc-
ne GOPTOBbIX ABMOLMOHHBIX M KOCMUYECKNX) YCTPOMCTB KOHTPONS yNpOBNeHMs
W MHankaun. PaspaboTka, MOREPHU3ALMA W M3TOTOBNEHNE TPEHAKEPOB TPAHC-
MOPTHbIX CPEACTB M APYTMX CTIOXHBIX OBBEKTOB YNPABAEHMS.

000 "Konkopp'"
Ykpanna, 04074, Knes, yn [ertaperko, 26/28, 1/$(044) 4301018, 5361836

Kabenshbie u mautossie mydrsl 0,4...T0 kBr, koHuesbie 30aemkM, BOPOHKH, po-
KK, MPUNOK, HOKOHEUHHKH, Mb3bl. Jlenta emonanas, T1XB, x/6, crexnonenTa.
Mactvka, nasnsHble matepuans!. Mnombupatops, nnombel, Tpocukm. locraska.

Ykpaura, 61037, Xapskos, np. Mockosckm, 138A, og. 319,
/¢ (0572) 162007, 174769, e-mailtecon@velton.kharkov.va

AstopuzosanHbii cuctemubit uHterpatop SCHNEIDER ELECTRIC. Paspabor-
ka ACY I, koMNeHCawma PEAKTUBHON MOLLHOCTH, NEKTPOTEXHUYECKUE M3RENMS.
MameputensHas TexHuka (ocumnnorpadsl, MynbTUMETPSI, TOKOBbIE Kiewm).

OO0O HMN "NIOFTMKOH"

Ykpanna, 03150, r. Kues, yn. Apu bapbioca, 9A, k. 402,
/¢ (044) 2528019, 2611803,

www.logicon.com.va,  e-mail: info@logicon.com.ua

ocTaska: UCTOYHMKN MUTAHMS 1 HpeO6p03OBOT€J’IVI, KG681‘|M, KNeMMbl KOM-
MYTAUWOHHbIE M ONa NEeYATHOro MOHTAXA, npm6opr|e Kopnyca CTOIZKI/I,
SNEKTPOMOMUHECLEHTHbIE M XUAKOKPUCTANIMYECKNE AMCINEN, KHOMKK WU
MATPUYHbIE KNTABMATYPSI, kabenbHbe BBOAbI U CANbHUKMU, AATYUKU, NPOMbI-
LWIEHHbIE KOHTPONNEPsI.

HMAN "dnexrpomup”

Ykpaunna, Kues, foweuk, yn. Aptema, 173/16, 1.(062) 3819245, $.3819247,
e-mail- elmir@skif.net

Crabunmsatopbl HaNpsSXeHus OaHOGA3HbIE 1 TPEXPAZHBIE, NEKTPO- 1 CBETOTEX-
HUYeckoe 0BOPYAOBAHKE, M3ENb-TEHEPATOPS M BEH3MHOBLIE SNEKTPOCTOHLMM.

"SHUPA Gmbh"
Vkpanta, Kues, 1. (044) 4668146, . (044) 5652805

[TocTaBKM 3neKTPOTEXHUYECKOM NPOAYKUMHU: AUPOEPEHUMANBHAR 1 TOKOBAS
30WMTa, pene, Wwkadsl pacnpesenuTensHsie 1 GypHUTYPa, ABTOMATMKA As

CMCTEM OCBELLEHHS, kOpPoba.
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VzparenscTeo “Pagioamarop” npefnaraer KHMrA-"hoO“ [ LieHbl yka3abl B FPH. W BK/I0HalOT CTOUMOCTb NEpechInkM |
n " " 1
BHUMAHUE AKLIUA! C 15 Mas no 31 aBrycta i Rosmarant onact teesmarmo conry “Panicanitopt “Ayses s TRer

"Pagvoamarop" - nyuiee 3a 10 net. Copruk. K.:Pagnoamarop, 2003r., 288 ... .
(COBPEMEHHbIN aHTI0-pyCCKui CJ'IDBaBb 110 BLIYUCTIT, TEXHUKE. 56 ToiC TepMitHoB.2001r.608¢.Ad
Best paavoaneTporyka Ykpaurbl-2002. Katanor. K.:Paguoamarop, 2002 . . . .
[CTOUHVKY MUTaHIMS BUAEOMArHUTOOHOB 1 Bitdeonneepos .Burorpagos BA., 2001r.256c.A4..........
[CTOYHMKI MUTaHMS BIAAEOMArHUTOGOHOB . JHLMKNoN.3apy0.BM . HuT 2001r, 254c.Ad+cX..............
[CTOHIKI MUTaHVS MOHOOMOKOB W Teneamorg‘)os. HHKMH B HWT.136CA4.. ...
CTOuHMKV MuTaHs MoHuTopoB, Kyuepos [.1. C.-ILHWT 20017240, ......ovvveiiiiines
cTouHutku nuTaHus TTK v nepecimpni. Ky'epos 6[[.I'I.,C.-I'I.,|-IMT 2002, 38dc. ..
apy6ex. MUKDOCXEM! 1S yripaBn. cAnoBbi 060pyA.. Bein, 1. Crp.-M. [loneka .
VKDOKOHTROMNEP! [N BYACO- M paavoTeXHyKK . Bbin. 18, Crp.-M.[logeka , 2001r., 20

KDOCXEMbI 7 MMIOPTHBIX BILAEOMArHUTO(DOHOB. CrIpaBOUHHK.- -288C. ...

IKDOCXEMbI [115 COBP. MMMOPTHbIX Tenesi3opos. Boin. 4. Cnpaso ofexa,,

KDOCXeMbI 415 ayAo v paauoannapatypsl. Bein.3,17,21. Crip.-M. 2. 288¢. ...
KDOCKEMbI 1N TENedOHiMM 1 CPEACTB CBA3N. MHTerpankHble MMKEOCXeMbI.- [lonexa, 400c.A4 .
MKpoCXeMbI s TenecpoHun.Buinyck 1.Cnpapourmk.-M..[lopexa, 2

P!

IKpOCXEMbI 4N COBD.MMNOPTH.TENEEOHOB. Bbin.6,10 CnpaBquMKM.-M’.\AEqueKa no288e. .........

MKPOCXEMbI [N COBPEM.MMMOPTHHOI aBTO3NEKTPOHMK . Bbin.8. Crip.,-
IKDOCXEMbI COBPEM. 3agy6. yeunuTenei HU3Koi Yactotbl Buin.7. Crp. ,
VKOCXEMbI COBP. 3apy0. YCIUTENei HU3KOM YacToTbl-2. Bein.9. Cnp. , 2000T.-288¢C.................
KDOCXEMbI 471 COBDEMEHHBIX MMMy bCHbIX CTOUHMKOB NuTaHwS. Brin. 11.0np.-288 ¢. .
KPOCXEMbI AN UIMIYNLCHBIX UCTOUHUKOB NUTaHMS. Bbin.20. C}I}p., 2002r.-288 ¢
KpocxeMb! Ans ynpasnenus anextpoggurarensmu.-M..JOJEKA, 1999, -
KpOCXeMb! AN ynpasnenns anextpodsurarenami-2 . M. t())uexa ,2000T.
IKDOCXEMbI COBPEMEHHbIX TeNeB30poB ."PemoHT" N233 M.:ConoH , .208 ¢ .
cTpOViCTBA Ha MUKpocxemax. buptokos C.-M.: Conow-P,2000r.-192¢ ........... .
cpposele KMOMT mukpocxems . Maprana O.H. - HuT, 20011, 400C.............cvvvviieninninn
|C-utkpoKoHTPONEpkI. TpaKTvka rpuiereHws. TasepHse K- M..IMK 2003r. 272¢..... .. oo 0.
1paBoyHvk no PIC-MikpokonTponnepam. Maiikn Mpeaxo., M.:[IM 12002, 5120 ..o
kpoxoHTponneps! PIC16X7XX .CeMericTBo 8-paspsiaHbix KMOTT MukpokorTponn. 2002r.,320c. . ...
DPOBbIE MHTErpasbHble Mukpocxembl. Cnpasouik..Manbues 11, M. "PuC" -240cAd..............
HTErD. MUKPOCXEMbI. [epcnexTvyble uaaenug. Buin 1.2.3 -M:%er&a,. -
HTErDAbHbIE MAKDOCK. 1 UX 3apy6.ananoru. Gep. K565-K599', M "Paguocodr”, 544
HTerpanibHble MUKDOCX. 1 U 3apy6.ananori. Gep. K700-1043 , M."Paavocoddr’.2000r.
HTErparnbHbIe MUKDOCX. v U 3apy0.ananori. Cep. K1044-1142 . M."Paavocodpt".2000r,
HTerpanibHble MUKPOCX. 1 U 3apy6.aranori. Gep. KM1144-1500 , M."Paavocoht.2000r. .
HTErparbHble MUKPOCX. v Ux 3apy0.ananoru. Cep. Kb1502-1563 , M."Pauocodr”.2001r. .............
HTerpanbHbIe MAKDOCK. v W 3apy.ananory. Gep. K1564-1814 , fA."Pavococht”.2001r. ... ..o 0.
HTerpanibHble MUKDOCX. 1 U 3apy6.ananor. Gep. K1815-6501 M."P%pmoco 720011 ...
HTerpanbHble yCUUTENN HUKOW 4aCTOTI. I'eg)acmoa BA.C1"HAT"2002r ,528C. . ..o o oeiii
TenesiauoHHble Mukpocxembl PHILIPS. Khura 1. MoHamaperko A.A.-M..Conox, -180¢. ................
B3aumo3amena anoHckwx Tpaxanctopos.[orew B.- M..Conon., 20017.,368C. .. ....oovveiviivininne,
L|Be, k0a, cuMBOMMKA 3NEKTPOHHBIX KoMNOHeHToB. Hecteperko W.1.,-M..Conon,2002r., 216¢. . . .
LseToBast M KO10Bast MADKVPOBKa PZIMOANEKTD. KonoH. Hecteperko U Conor, 2009 128
[apKVPOBKA SNEKTPOHHIX KOMOHEHTOB . V13p.2-€ venp. i %OI'IOJ‘IH 3Ka" 2002r.,208 C.
[apkVpOBKa 11 0603Ha4EHME paauoanemenToB . Mykocees B.B. -Tenekom,2001r. 35
(CnpaBoYHvK: PaavoKOMMOHEHTbI v MaTepuansl. Maptana O. Pag{ggMaT%p, 736céyueHKa).
OnepaLyoHHble yeunuTenu 1 Komnapatopsl . CripaBouHuk OL9KA , 2001 1., 560 c.A4 .
3apy0ex. MUKpOCXeMbl namsTv 1 ux axanorv.Cnipas.T.1,7.2.-M.:PamuocodyT,2002r.,no 576¢. .. ...
3apyex.TpanaucTopb! U ux ananiorn.Gnpag.1.1,1.2,1.3,1.4,1.5.Metyxos B.M. Pagmococpr, 2001r. . ...

apy0exx.auoasl v ux aHanorv. Xpynes A.. Cnpas. 7.1,7.2,7.3,1.4,1.5.7.6. M. "Paguocodt’, . ..., e
3apy6exHble MUKponpoLieccopbl 1 ux aHanorn.Gnpas.T.1,1.2,73 T4, M.“Pagwoco TN L
3apy6exHble aHaNOroBbIE MUKPOCXEMbI 1 UX aHanorm.CnpaB.T.f 2,3,4,5,6,7,8.M.Pagvocodpt 2000r.. . .
Bugeokameps! . Maprana O.H., HAT , 2000 .,192 C. + CxeMbl . . .
BuneomarniodoHb! ceprn BM.13n. sopad v aon. Sikkosckuit C. HT.. 2000r.
PeMoHT. Buseokamepsl. (Bbll‘l.13g. opones A, ﬂé\/IK.zOOOr. 248¢ Ad+cx
PeMOHT XonoAunbHIKoB. (BbIn.35). Jlenaes [, Conow. 2000r., 432c. ..
PeMOHT MOHWTOPOB. TWnUHble HevcnpasHacTw. bernos C.)- M.P 2;||/|0T0H.
PeMOHT MoHUTOpOB Samsung. (Bbin.64). A6nokwH I". -M:Conow.,2002r., 160¢.A4 . .
PeMoHT 3apy6exHbix npuTepos (Bbin.31). Mnatoxos FO. M.:Conow . 2000T,,272 ¢.A
CTpy/Hble IPMHTEPbI AN AOMA 1 OchiAca. OI’&[&HOB H. CI1.:Apaur. 2002r, 224c. . ........ceene
PeMOHT iamepnTeNbHbIX Mpropos (Bbin.42).Kymukos BT, M..Conon.2000T.,184c.A4 . ............ ..
PeMOHT aBTOMarHUTON U D-nneepoa.(abm.49¥.K ko B M.:Conon.2001 . 208 A4 o0
PeMOHT 3apy0. KOnMpoBabHbIX annapaTos, Tom1 {Bbll‘l.46 . Mnatonos KO.M..Conon, 2002r.,224c.Ad ...
PeMOHT My3blkanbHbIX LieHTPoB. Bbin. 48. Kymukos B, - M.: ’&lMK 2001r,184¢c.Ad............. e
PEMOHT My3bIKaMoHbIX LHTPOB . Bl 51 , Kynuukos A.B. - M.: [IMK , 2001 r. 224 ¢ A4 .
mnynbchble 6noku nutaxus 4ns 1BM PC. PemowT u o6enyxusanie.-M..AMK, 200

(HpOBAS 3BYKO3AMHCH. TEXHAOTMM M CTaHAapTbI. Hiukamn B.A..-"HuT', 2002r., 256c.. . ..

BETOMY3blKaNbHbIE YCTPOWCTBA. JloouTensCkye cxembl.-M..Pagocodt, 2001 1..240¢. . . .
JkBanan3eps!. ddekTbl 06bEMHOro 38y4aHus . JIoOuT. cxembl . XanosH A.A.-M:Pagnocodpt 2001r.......
(CnpaBoyHvik no cxemoTexHuke yeunuteneit. Exko H0.C., M.:PagvococpT. 2002r., 272¢.. .. .. ...vuv.

(CXEMOTEXHMKA YCUMMTENbHbIX KACKAA0B Ha 5MHOJ'I|.5(|§I$>IX TpaH3ucTopax. M..Loaeka,cller.,2oeC.. . . ... 0

Cxemotextuka CD-npourposareneit. ABpameHo
Yeunutenu H13Koit YacToTl. [Tioutensckie cxembl .1,
Mpensaputenshble YHY. JioButensckite cxembl. XanosH A.A.-M.:Pagvocodpr, 2001

YCTPOIACTBO ayA1o-1 Braeoannapatyp!.OT AETEKTOPHOrO MPUEMHKKA A0

OHLIVKnONEaS MpaKTM4eckoit anekTporvkw. [eun Pytnemx. M.:IMK , 2

IHuMKnoneLvs pavontoouTens. (V3.2 SONONHEHHOE v nepepao.

OHumknoneavs Tenemactepa. Mankos [.B-K. HuT, 2000r.-544¢c......... ... .
Ypoky Tenemactepa.YCTp. v peMoHT 3apy0. UseTHIx TV. BuHorpagos B.,C-M1.:Kopara,2003r.,400c.

...38.00
BOKM NUTaHKs! TENEBI3OPOB. SHUMKNONELMS Tenemactepa. AHkosckm CM. 1,12, ..., . ... a4

bnokv muTaHs copemeHHbIx Tenesu3opos. Poau AB. -M..Conon . 2002r.216¢.A4 .................

T'1C - nomoLwnwk Tenemactepa . Fanandyk J1.C. - K. "Pagvoamatop” 160¢C........ovvvvivvviiininnnns 500

[puerasku PAL B cepuiibix UBETHbIX TENeBN30pax. Xoxnos b.H.-PuC, . ...
(CepByCHbIe pexuMbl TeNeBI3opos - kH.1,2,3,4.Buxorpanos B.A.- HUT 2001-2002r,

CepBiCHbIE PEXVMbI TENeBN30poB - kH.5,6,7,8,9,10,11,12.KopsikuH-Yeprsk C.I1-HAT 2002r. ......... 218

TenesvanoHHble I'I?OLleCCOpr YNPaBeHns . K%)SIKVIH- leptsk G.J1.-C.IT:HWT, 2001 1. 448¢...
Tenesv3opsl HORIZONT. KOpﬂKI/IH-qﬁ)HﬂK C.J1-C.N.:HAT, 2002 ., 160C.+ CX. . . .

Tenesu3ops! LG. Kopskur-Yeprsk C.J1. - C.M.: HUT , 2002 ., 144c. +cx. T
[TepeHocHble LiBETHbIE Teneay3opbl.CrnpasoyHyk. bpunmuanTos [1.11.- E,uMo (ﬁr 00r.,304c

BETHbIE TENeBM30pbI. [ocabue no BeMOHTy.EJ'IbRLUKEBMH C.A.leckmH AE. -Tenexom, 352 ¢

lopepHuaauys Tenesnsopos 3...5YCLIT. Mawkesuy J1.M. H1T., 2001 1. 316¢. ..........
YcoBeplueHcTBoBaHMe Tenes3opos 3...5YCLIT P .

chpoBas anekTpokmKa . Maptana O.H., HuT, 2000r. - 3

(DPOBbIE YCTPOVCTBA M MUKDOMPOLIECCOPHBIE CiCTEMbLM3A-€ 2-€ . Kanabekos b.A., 20021, 336C. ... 2

(OVCK HEVICTIDABHOCTE ¥ PEMOHT 37IEKTp. annaparyabl 063 CXeM. J'I.Llem?ﬂcori M.:IMK 2002r. 544c. .
VcTouHuKK anekTponuTanig JltouTensckve cxeml.H.1. Xanos A.A., 2001r., 208C...... ...
Cnipasouryk anekTpuka. Kncapumos P.A., M.:Papvococr, 2003r.,320c. .
neKTPOHMKa. Tonkbin Kype nexuwit. Mpsiunukos B.-CT16 :KoB
OneKTpOMarHuTHas Oe3oracHocTb, LLiasenb .M., K. .

OneKTPOHVIKA B BaLLevt kBapTupe. JligbuTenbCkme Cx ,
Homau.mwﬂ NEKTPUK 1 He TONbKO,...KH.1., KH.2. Tectpukos B.M.-C.M1.:HuT , 2002r. .

[anazka anexTpootopysoBanus. Gripasouuk. Kicapumos P.A. 2003r, 352C. . ...
CTvpankHsle MalwHbI 0T A 10 §1. Kopskww-YepHsi C.J1-CI16..HMT, 2002r.268c. - »o 0
(CnoBast 31eKTPOHHKA 1S MKBHT. v MPOcHeCCoHanoB.CeMeHoB B.10.-M::Conon 2001r 336¢. .
CBapOYHbIv anapar CBOUMM pykamy. KOHCTPYKLMM,PACCYET,yCOBEPLL. EXGM 1.0.-M..CongH,2
Teopist M pacueT MHOrO0OMOTOHHbIX TPAHCIOPMATOPOB. XHbIKOB A X
CnpaBouHVK M0 YCTP-BY ¥ PEMOHTY Tened. an py6 1 oTe

pMJieHMe 3aKa30B Mo

=

5§ Onnata npoussoautcs no 6/H pacyeTy COMACHO BbICTABIEHHOMY CYETY.
8 [ns nonyderus cueta Bam HEOBX0AMMO BHICAATL NEPEUEHb KHUF, KOTOPLIE
= Bul xoTenu 661 nprobpecty, no dakcy (044) 248-91-57 wnm noutoit no appecy:
£ usnatenscrso “Panioamarop”, a/a 50, Knes-110, 03110. B 3aseke ykaxute
O cBot Homep dakca, noytossit agpec, MHH n Ne c-sa nnar. nanora.
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P

ofexa, -288¢C. ............ 240
S,

: 3apy6. peavpieHTHble paavoTenedioHbl . BpyckiH B.A., M3ﬁ2-e, nepep. v aon. 2000r. 176c.A4+CX.... ...
0 i Papvoteneqorsl.Panasonic,PremierHarvest, SANYO, SENAO. Kaweneukwit M. 2002r.,454c.+ cX.. . .. ... 39.00
XEMOTEXHIKA aBTOOTBETUMKOB. 3apyOeX. ANeKTPOHVKa. bpyckuH B.A.-K.: HuT, 176 c.Ad+cx. ...
: TenedorHble annaparbl o A fo A + AOHbI. Kopsikus-Yeprsik . M3p. 4- gon.n nep%p. 2002, 502
neKTPOHHbIe TenecoHHbIe annaparbl .KoTenko J1.4. Vlsgl_?-e.nepep. v non.-K :HWT, 2003r., 270
OxpaHHble yc-Ba Ang soma v odpvca.Avppuaros B.-G-116. Tlonuron",2000r.,312¢. ........... ...
KB-nipwewmiK MMpOBOrO ypoBHst Kynckii AJT. -K.:HuT , 2000, 352¢.............
CI-BU cagab,noanmeTpis K Textuka aﬂeKTpOH.I'Iﬂ 00pb1,cp-Ba casav. F0.BuHorpasos,
i AHTeHHLl. HacTpoiKa u cornacosanue.  puropos V.H. M.Paniocodt, 2002t 272¢. ..
HTEHHbI TENEBU3MOHHbIE. KOHCTPYKLIVIA, YCTAHOBKa, NOAKIIO4EHVE. 17 B.,2000r,
i Bul6epy aHTeHHy caw. HecTepeHko VL. v, 2-¢ nepepacoTaHHoe 1 ucrpaenerHoe J56c.
¢ JHUMKNONe s OTeY. aHTEHH NS KONNeKT.u MHavBML.Mpvema TB 1 PB. -M.ConoH ,256¢,2001r. .
MwHu-cuctema kabenbHoro Tenesnaerms. Kyaes A.A.-M.Conon , 2002r. 144c, ...
PyK0BOACTBO N0 LhpoBOMY TenesuaeHuto. Puiapa bpal M.:QMK ,2002r.,288¢. . ...
HOrOQDYHKLMOHAbHbIE 3epKanbHble aHTeHHb! [ocTes B.M. -K. Panvoamarop r. 320
¢ OneKTPOHHbIE KonoBble 3awkw . Ciaopos M H.-CTI6. Tomaron” 2000, 296 ¢Tp.. .. ... .. 14
0 : Pagvonooutensckuit High-End.,"Papioamarop”., -120C. ..ot 1
¢ HoBble MeTannouckaTesit Ans Moncka KNagos it penutkt .
¢ QneKTPOHHbIe yCTPOVCTBA 415 phlbanki. V3abens Mn.-M..
JnexTponvka Ans peidonosa. LLenectos .11 M..Conon, .
450 nonesHbix cxeM pagvontooutensm. LLycros M.A. M:Anetekc, 2003r.
500 npakTvyeckux cxeM Ha nonynspHbix UC. Jenk [xow. M..IMK 2001
HUVKNONEAVS 3NEKTPOHHbIX cXeM.Bbin.2, [pady P. K,2001r.416c.
i OHUWMKnOnews aNeKTPOHHbIX cxem.Buin.3, Mpady P. M..IMK,2001r.384c. . .......vovet .
i [lpakTnyeckas cxemoTexHvka.KH.2. VicToyHvkv mutanws  ctabunuaaropsl. Lyctos M.A.2002r. . ... 9.00
| A M.:AnbTekc,2002r. . ..
i [pakTuyeckas cxemoTexHuka.KH.4. KOHTPONb v 3aliuTa neTouHukos nuTanus. LLycros M.A.2002r. ... 9
¢ [lonesHble paavonoBuUTENsCKMe WTyyku.JacTs 1. M.:Pa&wococbn 2002.,192¢
PaavonioguTensim noneaHble cxembl.KH.2. Cxemot.Ha MOTT MvKpOCX.,0Xp. ycrmsa 1 1p.,2001
PauonioouTensm noneaHble cxembl.KH.3. gom. aBT.,MDWCT.K Tened.,oxp.yC. ..M.Conor,2000.,240 c.
PaavonioguTensm noneanble cxembl.KH.4. JnexTp. B ObiTy.internet Ans paguoniod u p.,2001r.240c.
PauonioouTensm noneaHble cxeMbl.KH.5. [Jom. aBTOM. 371exTp. B ng ananor. TaivepbI 1 4p.2002
: Pagvonio6uTensckie yeTpoiicTsa Ang Aoma. Ecees AH. M..Conon, 2002r., 320c, . ... e
OHCTPYKLWMY 1 CXeMbI A5 NpouTeHus ¢ nasnbHukoM.KH. T, pudy A., M.:Conon. 2001 r., 288c. . .
OHCTPYKLWMY 11 CXeMbI NS POYTEHMS C NastnbHUKOM. KH.2.,KH.3. gwﬁ A.,2002r., 328c., 240c.
¢ OHOMY pammomio6uTeNto 4ng npouTeHKs ¢ nasnbHukom. MocsruH B., M..Cono., 2003r., 208c.
[oneaHle COBETbI Mo pa3pacoTke v oTnafke anekTpoHHbIx cxem. Knop Fanne. M.:IMK. 208c, .. .-
[paKTV4eckvie COBETI Mo PEMOKTY GbiTOBO pav03nexTD. annapaTypel.M.:Conok 2002, 152¢,
(CXeMOTeXHIKa CPEACTB KOMMEPHECKOV pa3seaKi. PysoMeTos E.,CaHKT—ﬂeT’e\jJG k)llr.:l'lonMrOH.zOOO
: ONeKTPOHHbIE YCTP-Ba C I'IpO?aMMMpyeMb\MVI KomnOHeHTaMM.I'IaTéJMK [enne ﬁ K, 2001
: AeTocurHanm3am ot A fio Z. KopsikitH-Heprsik C.J1.,CI16.; HuT, 2002r., 336¢. -
+ AsTocurHanm3auum "Audiovox Prestige” APS- 150, 300R, 400, 600, Had_og CcXem, HuT., 2
MPaBOYHYK MO YCTP. 1 PEMOHTY ANIEKTPOHHbIX MPUOOPOB aBTOMOOUNEN. Bbin. TENKOM.

DaB. 10 YCTP. ¥ PeM.3NeKTD.MIpHE0POB ABTOMOGMNEN. Bbin.2. OKTaH-KOPPEKTOPLL KOHTPONEDb! g 0%)3 .

(Gnpa. o yCTP. v pem.aneKTp.npu6.aBToMOOMNeN. Bbin.3. CucTeMbl aBT. ynpasn.axommaﬁsegom.
CHCTEMbI yNpaBNeHvs 3axuranineM aBToMoOunbHbIX asurarenedt. Jaros b.A. M..Tenexom, 2003T. .
INEKTPOHHbIE CHCTEMBI yIpABNEHHS MHOCTPaHHbIX aBToMOOuUnei. [Janos b.A. M.:Tenexom,2002r. . ..... 2
TgyKTprpOBaHble KaBenbHbe CucTemblV13n.4-2 nepepad v fon. Cemeros A b. i.:ZIMK, 2002r. 656c. ..
i KabensHbie 3genws.Crpasounuk. Anves M. M.:Panvocodt, 2002r.224C.. ... 5.
¢ BOMOKOHHO-OMTECKIE KaBenWt M kv casian, Vopraves [1.B., M.:Oko-Toewna, 2002r, 28dc. .. 00"
¢ OnTuueckyte Katenw cesian. KOHCTDYKLM 1 XapakTepvicTuw. TiopTHos 3. M. Tenexom2002 1., 53¢, ...
¢ AGOHEHTCKME TEPMVUHANbI 1 KOMTbIOTEPHAR TENECHOHNS . 3K0-T§9Hﬂ3,. 236C. ..
KomnbtoTepHble cucTembl B Tenedbormi. anuyckii K. C-T1.:.5XB-Tetep6ypr, 2

Frame Relay . MexceTesoe B3aumogericTaue. Tenexom , 320c. 2000r.. . ..
Call-ueHTpbl 1 KomnbtoTepHas TenecpoHus. [onbawreitH b.G., 2002T. C
KopnopaTvBHble CeTi cBA3M . MBanoBa T. - M.axo»T&ergs oBdc., 2001r.... ...
CucTembl cnyTHUKOBOI Hagwrauwu . Gonosbes A.A.-M. Jko-TpeHz3, 2000T- 270 ..

0BPEMEHHbIE BOMOKOHHO ONTUYECKMe cvcTeMb! nepesayy. Ckaspos O., M..Conon, 2001r..240c.
i Texronoruu uaviepenws nepany. cetit Y.1. Cuctems E1, POH, SDH. WI” baknanos. M., 3.1 ...
¢ TexHonorui uamep nepauy cetw. 4.2, Cuctembl curxporuaaun ,B-ISDN,ATM. baknanxos. M.; 9-T. .
ViaMepeHvs B LCOPOBBIX CUCTEMAX CBSaM, [ TpaKTH4ECKoe pyKOBOLCTRO, K.-Bek+ , 2002r.,320c. ..
VIHTENNeKTyanbHble CeT CBA3N. E.HMXL\MH)%).:M,SKO-TpEHﬂs, 2000r.,206C. ...\
JlokanbHbie ceti. Hosukos KO.B. M.:9kom, 2001r., 312¢. L.
¢ TlokansHble ceTut. onHoe pyKOBOACTRO. CamoineHko B e ’
: MeTomb! M3Mepenvid B cvcteMax ces3uVA.I". baknaros. -M.: Oko-Tpel 03,1999, ..
l061nbHas CBS13b 3-ro nokonexws . J1.M.Heases . :MobunbHble KommyHVKkaLmi.,208 c.,200
061NbHAs CBSA3b 1 TeneKommyHMKauwM.Cnoaapp—owaowx.. -K :Mapo INak., 192¢. 2001
aCCHET CTPYKTYPHO-CeTeBbIX NapaMeTpos cetel ATM. Hasapos A. . Tenekow, 2002r.
leiimKuHroBas ces3b .A.Conosbes .ko- Tpers3,288¢.,2000r... . . .
lePCrEKTYBHbIE PhIHKY MOBWIEHOM CBA3M . }O.M.I'oHHOCTaeB M..Cagab v Gu3Hec. 214c. A
HUvKnoneays MoounbHoi casav . AMMyxud , C.-TTHWT D001F.280C. ..o
hposble ceTi casia. LLmanbko A.B. M.:3ko-Tpew3, 2001, 284c. ...
DPOBbIE CICTEMbI CUHXDOHHOV KomMyTaLm. bapkyH M.A., M.:3ko-Tpeaa, 2001r.
)P0Bas CBA3b. TE0PETMY, OCHOBI 1 MDAKTUUECKOE MIPUMEHEHME. EepHa&ngCKﬂ%.,
LierTper 06y Bbi30808 (Gall Centre). Pocnsikos A.B., M.:3ko-Tpenag, 2002r., 270c
£TI NoABIKHON c8s3n . B.I" Koprawescxui , M.-GKo-T +2001r.,302
TKDBITbIE CTAHAAPTHI LCHPOBOV TPAHKVHIOBOY CBS3N AM.
omnbroTep, TB 1 3a0posbe. Masneko A.P. -152 ¢.K.: "OCHOBA". . . ... ...\
'23pa00TKA YCTPOVICTB CONPSHKEHNS ANt ”ﬁFC' komnbtoTepa Tuna IBM PC.Hosukos K0.2002r.,224c.
lonepHuaaLis fomawero K. BI/Ié(OK T M.:3HTpon, 20027, 352C. ...\ 'veveeeeiieeiena
Hcpopmaruka. Anexcees A..MM., M..Conow, 2001r., 368¢. ...........
Hcpopmaruka. Yueoruk. Ecinos A.C. K:HuT, 2003r. 400c. .-
HcpopmaTyka. 3afadHuk. Ecunos AC. K:HuT, 20037,368C. ...
i YuuMCA My3bike Ha KomnbnoTepe.Camogmenb ﬂJ‘IFM]ETEM i pogurenedt. M.Oponos 2000r.,272¢.
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= HeobxoaMMo 0hOPMUTL NOUTOBLIM NEPEBOA HA YKAZAHHYIO CYMMy B Grmkaiilem

& OTAENEHUM CBA3M.

Mepesoa oTnpasnsTs no aapecy: MoTtopromy Banepuio Bnamrmuposuuy,

=
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F yKaXuTe CBOM OBPATHBIA AAPEC M HA3BAHWE 3AKA3bIBAEMON Bamu KHMMM.
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