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YBAXKAEMbIE YATATENN!

B stom mecaue (27 wioHs) ucnonwset-
cs 50 net atomHolt sHepretuke. B stor
feHb OHNa 30MYyLLEHA NepBas B Mupe
atomHas snektpoctarums 8 OBHuHCKe
(noa Mockeoi). U xota Henaewo (B anpe-
ne) atomusiit peaktop 8 O6HMHCKe Obin
BLIBEEH M3 DKCMNYATAUMH, BCE PABHO
370 Bbin NEpPBbIf WAr MUPHOTO aToma. B
HOLM BHM KPYMHEMLLEH QTOMHOM 3neKTpo-
cTaHunelt 8 mupe asnsetcs Pykywmma
(Anomua), ee MOWIHOCTL COCTABNAET OKO-
no 10 Bt (8 2000 pas Gonblwe, yem B
O6HuHcke). M ecnn 6bl He Tparmdyeckue
cobuitng YepHobbing, aTomHas 3Hepre-
TUKQ BLITECHMNG bl BCE OCTANbHbIE BULbI
SHEPTETHKM.

A Tenepb BepHEMCS K HALIMM LENaM.
Vper nognucka Ha BTOPOE MONYropue.
3HaeTe NM Bbl, YTO TE, KTO B NPOLTIOM rO-
Ly NOAMMCANCS HA BECb rO4, OKA3ACA B
Bbirpbiwe? [leno B Tom, yto ¢ 1 aHBaps
2004 r. Ha neproanyECcKUe U3LAHHA BBE-
[ieH HONOr HA AOBUBNEHHYIO CTOUMOCTb
(HOC) 8 20% ot ux croumocTu. Bee ra-
3€Thl U XYPHQME NOAOPOXANHU. 34€Ch Mbl
Huuero coenate He moxem. HC seegeH
W HO NEKAPCTBA, MAHUMAMBHAS 3apnia-
Ta cHuxena go 205 rpH. Bnacts 30 Haw
CYeT roToBUTCA K Bribopam. NoTom uacTs
LieHer, B39TbIX C HAC, BEPHETCA HA BLIGO-
paX B BMAE MOAQYEK, O YACTb YKPAMYT.

A uutateneit "DnexkTpuka" BO BTOPOM
MONYrOAMM XaYT MHTEPECHENLLME MOTEPU-
ansl. bypert 3akonuyen umkn craten JLI.
DOMHHCKOrO MO TENNOTeHepaTopy Ha
YHUUUMPOBAHHON OMOPHOMU CToliKe. B
No2 6wina onybaukosana crates B.B.
Yupku 0 CTABUNKU3ATOPE HONPSXEHUS ANns
BeTporexHepartopa. o npocsbe penakumu
OH MPUCIAN CTATBIO C ONUCAHMEM KOHCT-
PYKUMM CBOErO BeTporeHepatopd. Ectb
ctates [.A. JlyloHOBO MO CHHXPOHHbIM
reHepaToOpPaM BETPOYCTAHOBOK, MHOXECT-
BO CTATEH, MOCBSLIEHHEIX PEMOHTY ObITO-
BOJ TEXHWKM, SNEKTPOCBAPKE, INEKTPOMO-
Topam u T.4. [oTosuTcs Bonblioe Konuye-
CTBO CMPUBOYHOTO MATEPMANA, B OCHOB-
HOM MO 30SBKAM YUTATENEN.

Yutute, uto HaiTH "dnektpuk” B KMOC-
KOX MO MPOAAXE TA3ET M KyPHANOB NPaK-
TUYECKM HEBO3MOXHO. Haw xypHan ans
HMX CYUTAETCS HEXOAOBHIM. JTO Xe He aC-
TPONOTUS, MOPHOTPADHUS U LPYIME TEMbI,
KOTOpbIE PACMPOCTPAHUTENN NPECCH CUM-
TaoT "MHTepecHbimMM". B Bubnuotekax
XYPHQM TOXE HAMTU CNOXHO, TAK KAK Y
HMX HeT geHer Ha noamvcky. B pogHom
HauMoHANbHOM TEXHUYECKOM YHUBEPCH-
TeTe C OOMbLMM TPYAOM YAANOCH LO-
6uTbca, 4ToGbl "DnexTpuk” noanucany.
Teneps 9 CNOKOWHO HA NEKLMSIX TOBOPIO:
"A BOT 3TOT MaTepuan fekuuu ectb B
"JnekTpuke TAKOM-TO".

Ocrasaitrecs ¢ Hamu! Beero sam pob-
porol!

Tnaeubiii pegakrop
XypHana "dnektpuk”
O.H. Naprana
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INEKTPONPHMBOR ¢ NEPecTPUMBAEMON YOCTOTOMH

O.H. MNaptana, r. Kues

Mocne nybavkaumn B “InexTpuke” AGHHbIX
0 Npeobpa3oBaTENAX YACTOTH Gupmb Mit-
subishi [1] 6bInO MHOrO 380HKOB OT uWTaTE-
neit ¢ npock6oit aath aupeca Gvpm, B ko-
TOPLIX MOXHO KynWTb TOKMe Npeobpasosa-
Tenu. Ho nockonbky npeobpasosarenu ao-
pOrH, TO Bk NPOCLOLI ONYBNMKOBATHL CXe-
Mbl, MO KOTOPBIM MOXHO 6bINO Gbl CaMOMY
cobpath Takoi npeobpaszosatens. Okasa-
N0Ch, YTO NPOM3BOAUTENM TAKOH ANNAPATY-
Pbl NPUHUANMANBHO CXEM He MyBnukyioT,
[IEpXAT B CEKPeTe, a MOBUTENbCKMX Pa3pa-
6OTOK HAMTU HE YAANOCh.

DyHKUMOHANBHOS CXEMA MPOCTEHLIETO Ba-
PMOHTQ 3MIEKTPONPUMBOAA C NEPeCTpamBae-
MOV 4aCTOTOM NOKA3aHa Ha PUC. 1. B Hem
ana nuTanua 3-basHoOro 3NeKTPOMOTOPA MC-
NOMb3YIOTCA MMNYNbChI NPAMOYTONLHOM Op-
Mbl, CIBUHYTHIE Mexay coboi no dase, kak

370 NOKA3aHO HA PUC.2. OCHOBHLIM NEMEH-
TOM CxemMbl puc. 1 4BNAETCH reHepaTop C Wwm-
POKMM AWMANA30HOM MEPECTPOMKM YACTOTHI
TOKTOBbIX MMMYJbCOB. 3TM UMNYNbCbl NOCTY-
naioT Ha GopmmuposaTens b-basHoOro cHrHa-
na (Tp1 NPAMBIX CUrHANA Ga3bl M TPM MHBEPC-
HbIX], KOTOPBIA yNpaBaseT paboToi Cunoso-
ro Mopynsa, NOLKNOYEHHOro K 3N1EKTPOMO-
Topy. Hanpsxerue nutanms seipabatbisaet
BLINPAMMTENb. [INS MOLLIHBIX MOTOPOB BHINPS-
MUTENb NUTAETCA OT 3-GA3HOM CeTH, ANd Ma-
NOMOLLHbIX OCTATOYHO MUTAHMS U OT OHO-
dbasHo cetu.

[NepBbii BAPMAHT CXEMbl NEPECTPAMBAEMO-
ro reHepaTopa MokasaH Ha puc.d. lexepo-
Top noctpoer Ha Taimepe KP1006BM 1. Ta-
Kue reHepaTopsl onucansl B [2]. Yactora re-
HEPHPYEMBIX MMMYNICOB B CXEME PUC.3 Onu-
CbIBOETCS BbIDAXEHMEM:

F=1,46/(R1+R2+2R3)C.

Mepectpoitka yactots (o1 3 Tu mo
3000 I'u) ocywiectanseTcs BpyyHyIO NOACTPOM-
kot noteHurometpa R1 (8 nsa pasa) u ne-
peKioyeHremM Nosuumin nepexmioyatens SAT
(8 500 pas). Mockonsky b-basmbiit npeobpa-
30BATENb AENUT YOCTOTY B 6 PA3, TO HA MO-
TOP MOXHO nogats yactots o1 0,5 Ty mo
500 .

B criyuasx, Koraa HyXHO pa3roHATs MOTOP
C MQrbiX CKOPOCTEH HA BLICOKME, MOXHO B
cxeme puc.3 nepekmioyatenem SAT nocre-
NEHHO NoBbILIATH YacToTy. Hepoctatok 31oi
CXEMbl B TOM, YTO MOBBILIEHWE YACTOTHI NPO-
MCXOMMT CKAYKOOBPA3HO.

[lng ANQBHOrO NOBbILIEHMS YACTOTH B OB~
TOMATMYECKOM PEXHME XOPOLIO MOAXOAAT
npeobpasosatenv Hanpsxerue-yactota [3].
OTeyecTBeHHOs NPOMBILNEHHOCTb BhIMYCKA-
NG TONBKO OAMH TWN TAKOTO npeobpasosa-
Tens - mukpocxemy K1T08MMT. Mukpocxe-
MO MMEET P HEAOCTATKOB: AMANA3OH Yac-
ot Tonbko a0 10 kl'u, BunonapHoe nutaHue
+15 B. Ho ang 3amay nuTaHms 3nekTpomo-
TOPOB OHA BNOMHE nopxoaut. Yactota sbi-
XOAHbIX UMNyNbCoB Mukpocxembl DATB cxe-
me pUC.4 onpeanendercs BbPAXeHMem:

F=Uex/(kloR5C2),

r4e NOCTOAHHBIE MOPAMETPL MMEIOT 3HO-
yerua: lo=1 mA, k=75 kOm.

pn HOMMHQNAX, YKA3QHHBIX HA CXEME,

¢ U
eTh o
.| €unoeoi
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T DA A K
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Yron, rpeg.

yactota pasHa F=34Usx, T.e. npu makcw-
ManbHOM BXOHOM HampsxeHnn +15 B ona
coctasut npumepHo 500 Ty, [Ina nonyderms
Bonee WHMPOKOTro AMANA30HA YACTOT HyXHO
MPONOPUMOHANBHO YMEHBLWMTL emkocTb C2.

Cxema pabotaeT creayioumm obpasom.
[Mpu BnioueHnn nutanus korgeqcatop Cl
HOYMHOET 3apPSXaTbCs Yepes pesuctop R2.
[MOCTOSIHHASA BPEMEHM LMW 3aPARA Mpu STHX
HommHanax pasHa 20 ¢, T.e. Becb npouecc
PA3TOHA AAUTCA NPUMEPHO OfIHY MHUHYTY.
[ng cornacoeanmst BHICOKOOMHOM Lenu co
BXOLOM NPeobpa30oBaTens YCTAHOBAEH UCTO-
KOBBI/ MOBTOPUTENb HA NOMEBOM TPAH3NUCTO-
pe VT1. MMockonbky BXOAHbIE XAPAKTEPHUCTH-

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua
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KM MOMEBbLIX TPAH3MCTOPOB WMMEIOT Pa3bpoC Mo Ha-
MPSKEHUIO OTCEYKM, BBEAEHO PETYIMPOBKA HA NOTEH-
uromeTpe R3. HyxHO 30KOpOTUTL MMHLETOM KOHAEH-
catop C1 1 go6UTLCS HYNEBOTO HANPAXEHMS HA UCTO-
ke VT1. Moterunometp R1 cryxut ans ycTaHoBsku mak-
CHMQILHOM 4OCTOTHI reHepauni. OTKNIOYAIOT KOHAEH-
catop C1 1 no yacTotomepy yCTAHABAMBAIOT MAKCH-
MOTbHYIO HEOBXOAMMYIO 4aCTOTY.

Ha pme.5 nokasara cxema popmmuposaTens curHa-
nos puc.2. Cxema coCToMT U3 CYeTunKa-aelmndpaTo-
pa DD1, y koToporo 6 nosuumit aewmdpatopa Mcnosb-
3yI0TCA 1A GOPMMPOBAHHS CUTHONOB, O C CEALMOM MO-
3MUMM CHrHAN 3aBeaeH Ha cbpoc cyetumka. Ero koad-
uumenT nepecyeta paseH 6. Kak sugHo u3 puc.2, ang
POPMMPOBAHKA cHrHANG pasbl A HyXHO OBbEAMHMTL
TPY NepBbIXx NO3KLMKM AewmdpaTopa, Ans ¢assl B - no-
3MUMKM C TpeTsel no natyio, ang ¢assl C - natyio, we-
CTYIO 1 NEPBYIO.

Ha pme.6 nokasaH cunoBsoil MOAyTb ANs MUTAHMS
TPexdA3HOro MOTOPQ, COCTOsAWMM M3 6 apaiBepos
VT1-VTé. [Ins xoxpoi dassl McnonbayeTcs 48a Apai-
Bepa, Hanpumep: Ans $assl A npansep BepxHero nine-
ya - VT1, a gpaiteep Huxrero nneya - V12, Ha exo-
bl APAHBEPOB MOAAIOTCS MPOTUBODASHBIE CUTHAMbI:
HO BEpXHWI - A NPIMOe, HO HUXHWMH A - MHBEPTMPO-
BoHHOE. BoT nodemy HyxeH 6-dasHbit curnan. B ko-
4ECTBE PAMBEPOB MOXHO MCMONb30BATL KaK Bunonap-
Hble, TOK W NONEBbIE MOLLHbIE TPAH3MUCTOPSI. Paa drpm
BLINYCKAIOT MOAYNM M3 6 OPANBEPOB B OJHOM KOPIy-
ce. Hanpumep, dvpma International Rectifier suinycka-
et mozyns CPV363M4F ¢ napameTpamu: MOKCHMAIb-
Hoe Hanpsxenue konnektop-smutrep 600 B, makeu-
manbHbid umnynbeHslin Tok 50 A. Pesuctopsl R1-R3 ss-
NAIOTCA [ATYMKOMM TOKQ, HAMPSKEHUS C HUX BOSXHbI MO-
CTYNATb HA Y3Nbl KOHTPONS PEXUMA.

UTaHAE MOTOPOB MMMYMLCHBIM TPEXPA3HBIM HO-
NPSKEHNUEM, KOK BUBMM, [OCTATOYHO NPOCTO Peanmay-
etc Ha npakTuke. Ho 310 npurogHo Tonbko ang Ma-
NOMOLLHbIX MOTOPOEB. Hanpumep, B BUIEOKAMEPOX M BK-
LEOMATHUTOGOHAX MCNOML3YIOTC TPexdasHsie Manora-
BApUTHBIE 3NEKTPOMOTOPLI ASt MPOTAXKM NEHTH U As
Bpalienns broka spawaiowmxcs ronosok BBl [4].
OHu 1 MUTAIOTCH MMNYTBCHBIM TPEXDA3HBIM HaMpsXe-
HMEM, MPUYEM NA 3TOTO PA3PAGOTAHLI CNELMANbHLIE
MMKPOCXEeMbl, Hanpumep apaieep motopa bBI
XRA6459P1.

Ilng Bornee MOLWHLIX MOTOPOB HEOOXOANMO BCE Xe
bopMMpoBaTL HANpPSIXEHUS, KOTOpble NO dopme npu-
BAMKAIOTCA K CUHYCOMAATbHBIM, T.K. HOMPAXEHUS Nps-
MOYrOmbHON GOPMbI MOTYT BbI3BATH MAPA3MTHLIE BLIOPO-
Cbl HONPAXEHNS BOMBLION BEMMYMHLI, KOTOPbIE MOTYT
MPMBECTH K NPOBOIO M30NALMM.

Ha pumc.7 nokasaHo asyxypoBHeEBOe npubamxerme
K cuHycompansHomy curHany. [pu 3tom curian obpa-
3yETCs CYMMMPOBOHWEM ABYX MPAMOYTONbHbIX NOCTER0-
sarensHoctert Al u A2. Kak Buaro u3 puc.7, ang pop-
MMPOBAHUA 3THX curHanos uutepsan 360° neobxomu-
MO pasbueats yxe Ha 12 yacten. [ostomy oaHoM mu-
KPOCXEMbI CYETUMKA, KOK HA PUC.5, yxe Byaer HemocTa-
TOuHO. B ABO PO3C BO3PACTET YMCIO NOrMYECKUX dne-
menToB. Ecnn dopmuposartens puc.5 moxHo cobpats
HO 3 MHTErPAnbHbIX MAKPOCXEMOX, TO ANS ABYXYPOBHE-
Boro dopmuposarens ux notpebyercs yxe 6.

OrgensHo Bonpoc o gpaveepax. B npepsigyliem
BAPWAHTE APABEPSl PABOTAMM B KIIOYEBOM PEXMME:
TPAH3UCTOP BbiN UM 3ANEPT, WK OTKPBIT 0 HAChILE-
Hus. B 3TOM Cnyuae Harpes TPOH3WUCTOPA OYeHb MO
M eMy HE HYXEeH POAWATOp.

Paccmotpum npumep. Hanpsixenne nutanms 60 B,

uekmprki NG 2004

E-mail: electrik@sea.com.ua

http://www.ra-publish.com.ua
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B npodeccuoransHoit annapatype cuHy-
COMAQMbHBIA CUTHON MOYYAIOT CNOCOBOM,
MOKO3QHHbIM HO PUC.8. TakToBbIl curHan
NOCTYyNnAET HA CHETYKK, BbIXOﬂ,HOﬁ KOA KOTO-
POro ABNAETCS CQAPECOM MOCTOSHHOTO 30-
nommHatowero ycrporictsa (M3Y), B kotopom
3am1canHa Tabnuua cunycos. Lndpossie ko-
fibl, MPOMOPLMAOHANbHBIE 3HAYEHMAM TeKy-
LLero CMHYCA, MOCTYNAOT HA UMdPOAHANO-
rosiit npeobpasosarens (LAM), rme npespa-
LQIOTCS B QHONOTOBLIE CHHYCOUAASBHBIE CHT-
Hansl. [ns pacnpegenexus ux no BepxHemy
W HIKHEMY IPAMBEPAM MCTIONb3YETCA TPUr-
rep # aBa knioya. Ho nepsom nonynepuoae
CUHYCOMAANbHbBIM CUMTHAN MAET HA BEPXHWH
APOMBED, HO BTOPOM - HO HUXHMM.

Jler 20 Hasag y HOC CepuitHo BLINYCKANACh
mukpocxema K568PE1, B kotopoit Guina 3a-
mcana Ta6amua cuHycos. Cedtdac ee yxe He
HaiTi. MosTomy paspabotumky npugertcs
COCTaBAATL Camomy Tabnmuy npotwmskm M3Y
W NPOrPAMMMPOBATL MUKkpocxemy [13Y, uto,
COMMACHTECh, HE BCEM AOCTYMHO.

Ects 6onee npoctoit cnocob dopmmpo-
BATb HOMPAXEHUE, 6J'IM3KOG K CMHycOonaanb-
HoMy. ITOT crnocob nokasaH Ha puc.9. Ec-
N1 NEPEMHOXNTL MEXIY COBOM IMHEIHO Ha-
PACTQIOLLMIA U NMHEMHO NOACIOLLMA CUTHAMbI,
TO NOMYYUTCA CUTHAN NApPABONMUECKol Gop-
Mbl, OYEHb BAM3KMI K CMHYCOMAGMBHOMY.
DYHKUMOHANBHARA CXEMA YCTPONCTBA, PEQNM-
3YIOLLETO TAKOW MPUMHUMM, MOKA3AHA HA
puc.10. TeHepaTop nogoeT TOKTOBbIE MM-
nynbCbl NAPANNENEHO HA OBA CHETYMKA. OHMH
CYMTAET HO CYMMMPOBAHME, APYTOM - HO Bbi-
YUTAHME. KOﬂ,bI CYETYNUKOB COMACOBAHbI MEX-
Ay coboi 6naroaaps ToMy, 4TO CUrHAN
HYNIEBOTO COCTOAHMA BbIYUTAIOWLETO
CHETUMKA ABNRETCH COPOCOM NONOXM-
TENbHOTO CYETYMUKA. KO,D,bI CYETYNKOB

apaiizep

V-1

pabounit Tok B pexume Hacsiwenus 10 A,
Korpa Tpanauctop 3anept, oH He rpeetcs,
B OTKPLITOM [0 HOCHILUEHMS COCTOSHUM Na-
feHure Hanpsixerms Ha Hem npumepro 0,1 B,
CNefoBATENbHO, BLIENSETCS MOLWHOCTb
10[0,1=1 Br, Ho Tonbko HO nonynepuoae,
3HaunT, cpeansaa mowrocts 0,5 Br. Ecnu ne-
peraem HO IMHEMHLIA PEXMM PABOTH TPAH-
31CTOPA, MOLHOCTb PACCESHMS BO3PACTET
pesko. Hanpumep, Tam, rae Ha puc./ mme-
IOTCS MONOBMHKM CUTHANA, NAJEHWE HANPS-
XeHus Ha TpansucTope coctasut 30 B npu
Toke 5 A, T.e. mowHocts 150 Bt. Yunteisas,
4TO 3TA MOLLHOCTb Bbigensetcs Ha 1/6 ne-
PMOAQ, NONYYMM CPERHIO MOWHOCTL 25 Br,

T.e. 8 50 pos Gonbwe! Teneps npupetcs
CTOBUTL PAAMATOPI.

Ectb BoamoxHOCTL 060MTHCL Be3 paana-
TOPOB, ECN KOXAbI APAMBEP COCTABUTH M3
[BYX NAPANESNLHO BKIIOYEHHBIX TPAH3HUCTO-
POB, HO OMH M3 HUX NopaBaTh curHan Al
(ouc.7), a Ha ppyroi - A2. Tpanauctopsl
no-npexHemy byayT paboTaTs B KNIOYEBOM
PEXVMME, HO X KOMMYECTBO BO3PACTET BABOE.

Llng Tpex-yethipex u Bonee yposHei an-
NPOKCUMALMM CHHYCOMAQNBHOMO CUrHANG
CNOXHOCTb aNNapaTypb ByaeT BO3PACTATH
NPOMNOPLMOHANLHO KBAAPATY YMCIA YPOB-
Heit. MMosTomy Takoi nyTs Gecnepcrektu-
BEH.

Ha HuKkHKE

—————

MOCTYNQIOT HO UMBPOBOM YMHOXMTEND,
a ¢ Hero - Ha LIATT. Cucrema nepexio-
YeHM ApPaMBEPOB TA XE, YTO M Ha
pnc.8. Ho a1y cxemy peannsosats npo-
LLie, Yem Cxemy puc.8, moTomy YTo Mme-
IOTCSl FOTOBBIE MUKPOCXEMbI YMHOXMTE-
neit. Hanpumep, 8 KMOTT cepusax mu-
kpocxema K561UM5. MoxHo nocty-
MUTb MO-APYTOMY: HQA BLIXOAOX CYETYM-
ko noctasuts LIAT u ux Bbixogs nog-
KIIOYWTL K QHASIOTOBOMY YMHOXHTENIO,
Hanpumep, K525MC2.

[MoCTpoMTL KQYECTBEHHBINM 3NEKTPO-
NPUBOL, C NEPEMEHHOM YOCTOTOM, KOK BUAM-
TE, He TaK MPOCTO, KAK MOXET MOKA3AThCA.
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TTpoeKTUpOBaHHe ANEKTPOHHbIX 6aAnacToB AR MOMMHECLEHTHbIX namn

10.H. JaBuneHko, r. JlyratHck
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SJIEKTPOAMIMAPATYPA
namna T8 36W, kowntponnep IR21596e3 PFC) no-

In‘re rnationg | INDUCTOR SPECIFICATION

TR Rectifier TYPE : LRES (CLRRENT MODE) kazaH Ha puC. 11, Tunsl v HOMUHANBI InEMEHTOB
HO CXEME HEe YKa3QHbI, HO BLIBEAEH MX MepeyeHsb

CORE SIZE | E30n87 | GaP LENGTH[_ 20| mm (anrn. Bill of Materials, BOM) & otaensHom okHe.
BOBBIN | HORIZONTAL | PINS[ ] Llenu, BuinenerHbie Ha puc. 11, fOmxHb GbITb Bbi-

CORE MATERIAL | Philips 3C85, Siemens N27 or eguivalent |

NOMINAL INDUCTANCE mH
MAXIMUM CURRENT Apk
MAXIMLIM CORE TEMPERATURE oC

MOMHEHBI MO BO3MOXHOCTY KOPOTKMMM MPOBOAAMM
BOMBLIOTO CeYeHHs.

Eile 0aHO M HECKONbKO OKOH COAEPXAT ACH-
Hble MMEIOLLMXCA B CNPOeKTUPOBAHHOM [TPA uHmyk-
TUBHBIX SNEMEHTOB. [TpUMED TOKOTO OKHA NOKA3AH

test frequency.

NOTE : Induchor must not saburabe at maximum curent and madmum core empersture at Qiven

WINDING [START PIN[FINISH PIN [TURNS [WIRE DIAMETER (mm) Ha pUc.12.
MAIN 238 0.2 Kpome HOMMHQNbHOM MHLYKTUBHOCTM, MQAKCH-
MQJTbHBIX TOKQ W TEMMNEPATYPbl 31€Ch YKA3QHbI BCE
HEOBXOIMUMBIE MR M3TOTOBNEHMS APOCCENs MK
ELECTRICAL LAYOUT | PH TPAHCPOPMATOPA AAHHBIE: PEKOMEHAYEMbIM TH-
nopasmep (core size) u Mmapka matepuana (core
P material) MQrHUTONPOBOAA, AMHA HEMATHUTHOTO
16mm 3asopa (gap length), uicno sutkos (turns) u ama-
JROE 0 N N T meTp nposoaa (wire diameter) obmotku. MpusoanT-
CA [IOKE 3CKM3 KOHCTPYKLUMM M PACTIONOXEHNS Bbl-
TEST (TEST FREQUENCY = S0kHz) BOLOB.
MAIN WINDING INDUCTANCE [M'[N | mH |MM mH
MAIN WINDING RESISTANCE Chms /N,OO,QOH)KGHMG CﬂeﬂyeT}

[IpocTOM ABYXCTYNEHYATbLIN PErynaTop HanpsxXeHus
Ha 0a3e BONbTOA00aBOYHOrO TpaHCHOpMATOpa

K.B. KonomoiiLies, r. ViBaHo-DpaxkoBck

B crarme paercs onucanme npocroro
3-¢pasHoro perynatopa HanpsxeHus Ang
CETH OCBELLEHMS MPOMbILLIIEHHOTO Npes-
MPUSTHS, KOTOPBINA BBINOIIHEH HA TPEX Of-
HOpQ3HBIX BOMBTOLOOABOYHBIX TOAHCPOP-
MOTOPQAX ¥ MPEAHA3HAYEH ANIS TOHMKEHNS
Hanpsxeuns asyms cryneHsmn no 10 B.
Cxema perynsropa obecrneynsaer pyy-
HOE M QBTOMQTHYECKOE YpaBIIeHNE OCBE-
LUEHMEM.

Hao npombluneHHbix NpeanpusTuax, B
YOCTHOCTM HO KOMMPECCOPHBIX CTAHLMSIX
(KC) marvcTpanbHeix ra3onpososos scneq-
CTBME HEMPEPLIBHOTO U3MEHEHHS PEXUMA
POBOTH 3HEPrOCUCTEMBI B TEYEHME CYTOK
MPOUCXOOUT 3AMETHOE M3MEHEHUE BENU-
YMHBI HAMPSXEHMS HO LWMHAX OCBELLEHMS
[1].

[MpUMeEHEHME NPOCTOTO PErynaTopa Ha-
NPSXEHMS (CM. PUCYHOK), BKIIOYEHHOTO B
pO3PEe3 MAruCTpanu OCBELLEHMs, LT
BO3MOXHOCTb PETYNUPOBATL HANPSKEHUE
HO LUMHOX OCBELLEHMs C JOCTATOYHON HO-
LEXHOCTBIO U 3GGEKTUBHOCTHIO.

Perynatop BLINOSIHEH HQ TPEX OAHO-
ba3HbIX KOTEMBHBIX TPAHCHOPMATOPAX TH-

E-mail: electrik@sea.com.ua

na OCO-0,25, sTopuuHbie 06MOTKM KOTO-
PbIX BKIIOYEHBI B paccedky duaepa “ocse-
LieHHUE KOMNPECCOPHOTO Liexa” MM Kako-
ro-nMbo IPYroro OCBeLaemMoro obbekTa.
HanpsxeHue Ha Bbixoae perynstopa ot-
NUYOETCA OT HAMPAXEHMS HA BXOAE HQ
sennunry nobasouron IC & obmotke
NoOCNesoBaTENbHOTO TPAHCHOPMATOPA
(0BmoTKQ, BKNIOYEHHAS B pacceuky duae-
paJ, KOTOPAs MOXET COBNOAATHL NO pase
C HOMPAXEHMEM HO BXOAE PErynsTopa
WK ObiTb CABUHYTOM OTHOCUTENBHO €ro Mo
dase [2]. Hanpasnenve pobasouroin SAC
ONPeenseTca rpynno coeanHeHmna 0bmo-
1ok TpaHcdopmatopa OCO-0,25.

[NepBuuHble 0OMOTKM TPaAHCHOPMATO-
P ABASKIOTCA BO3OYXACIOWMMM W HEMO-
CPEACTBEHHO NOAKIIOYEHD! K BLIXOLY pery-
naTopa.

KotenbHbie TpaHchopmatops Tvna
0OCO-0,25 Ha Hanpsxenne 220/12 B u
HOMMHQSIbHBIA TOK BTOPMYHON OBMOTKM
20,8 A npurogHsl fns NPOXOAHOM MOLLHO-
cm 8 13,7 kBA n obecneunBaioT nosbiue-
Hue (noHuxeHue) Hanpsxenns Ha 12 B,
yto ana cetn 380 B cocrasnaiot 3,3% [3].

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

Perynarop HaNpSXeH!s, MPUHLMANMAb-
HOA CXEMQ KOTOPOTO MOKA3OHA HO PUCYH-
Ke, NPEaHA3HAYEH TOMLKO ANA NOHWUKEHMS
Hanpsxenus agyms ctynedamun no 10 B.
[NepexsnioyeHne CTyneHen ocyllecTensaer-
¢ MarHmTHeIMM nyckaTenamu K u 1K,

Bropuunbie (nocnenosatensHbie) 06moT-
kn Tpaxcdopmatopos 1T-3T HaMOTAHBI
nposogom [13J1-0,2 n copepxar 2x23
BuTka. Pacuer konuuectsa BuTkOB OCY-
LEeCTBASETCS MO W3BECTHOM METOAMKE M
onpeaenseTcd HeobXOAMMONM BENUUUHOM
Hanpsxexus crynenu. Mepeunurbie 06MOT-
KM TPOAHCHOPMATOPOB HE MEpefentisa-
toTCA.

Cxema ynpaenenus perynatopom obec-
MeYuBaeT PyyHoe M CBTOMATUYECKOE
BKINIOYEHME OCBELLEHMS KOMMPECCOPHOTO
uexa. PyyHoe BkmiodeHne ocyulecTenset-
€ NAKETHBIM BoIKoyaTenem SAT, astoma-
THyeckoe - KoHtaktammn 2P1 u 2P2 shixop-
HOrO pene OBTOMOTA BKIIOYEHWS OCBE-
LIEHWS B 3ABMCMMOCTM OT OCBELLEHHOCTH
B KOMMPECCOPHOM LEXE.

Perynatop HanpsxeHus paboTaet cne-
ayroLwm 0bpasom. MNpu BKIoYEHMM NakeT-

uekmpnkiNIG 22004
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Horo euiknioyatens SA1 oBTekaeTcs Tokom
KQTyWKa MariuTHoro nyckatens K no ue-
nn 1-2. MaruuTHbI nyckaTtens cpabatbl-
BOET M cunoBbiMK KoHTakTamu K Bkmioya-
eT B pacceyky ¢uaepa “ocselieHmne Kom-
NPECCOPHOro Lexa” MOMOBHHb MOCNEAo-
BATESbHBIX OOMOTOK TPAHCHOPMATOPOB
1T-3T. [Mpu 3TOM HanpsxeH1e Ha BbIXOAE
perynaTopa GyneT NOHUXEHO OTHOCHTENb-
HO Hanpsixenus Ha sxoge Ha 10 B. Ecnu
HOMPAXEHWE HA BXOAE PErynsTopa BO3pa-
craet u, Hanpumep, noctraet Ud=240 B,
70 CpabaThiBaET pene HanpsxeHus H no
uenu 7-8, KOTOPOE 3AMBIKAET CBOW KOH-
TakTel IH1 B uenM npomexyToyHoro pe-
ne 1P. B pesynstate pene 1P obrexaet-
€S TOKOM M NEePeKmioYaeT CBOM KOHTAKT
TPT u 1P2 B uenax 1-2 u 5-6 xarywek K
n 1K MOrHUTHBIX MycKaTenen, d MMEHHO
kontaktel 1P pasmsikaiotcs, a 1P2 samsr-

KQIOTCA, YTO NPUBOMMT K OTKIIOYEHMIO MAT-
HuTHOro nyckatens K u BknioueHuio mar-
HutHOro nyckatens 1K, To ects npoucxo-
AWT NOJKNIOYEHME [OMOSHUTENbHO BTO-
PO NOMOBUHbI MOCTEA0BATENbHBIX OOMO-
TOK TPAHCHOPMATOPOB C MOMOLLBIO MAT-
nutHoro nyckatens 1K. Hanpsxenve Ha
BLIXOfIE PETYNATOPA AOMOMHUTENBHO elle
noHmxaetcst Ha 10 B. Mpu nonmxernu Ho-
MPSIXEHUS HO BXOZE PEryNFTOpa NPOUCXO-
anT obpatHoe nepekioyeHne ¢ Hebonb-
LLIOWM 3QAEPXKOM, ONPERENIEMON EMKOCTbIO
kongercaropa C.

detanu. Cxema 0BTOMATHYECKOTO Y-
PABNEHMS PETYNSTOPOM BBLINOMHEHA HA
maruutheix nyckatensx -1V senuumnsl,
npomexytouHoe pene IP tuna PI1-23 wa
Hanpsxenne Un=220 B, pene Hanpaxe-
Hna OH tuna IH-524/400 ¢ makcumans-

HbIM U MUHUMAONbHBIM HANMPAXEHUAMU YC-
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TaHosku cootsetcreenHo 240 u 226 B. Pe-
auctopsl K1 v R2 tuna MJTT-2 Ha 33 Om
n 20 xOm cooteetcteeHHo. KomgeHca-
Top C tmna K3 uam OM emkoctsio 20
MKD Ha Hanpaxenne He Huxe 350 B.
Tpancdpopmaropsl 1T, 2T tuna OCO-
0,25 moryt 6biTb 3amenersl TBC-0,4 mnu
niobble apyrue, NOAXoAgUIMe NO MOLIHO-
CTU, TOKY W HanpsxeHuio. BoamoxHo uc-
MONb30BAHME OAHOTO TPEXPAZHOTO TPAHC-
bopMaTopa BMECTO TPEX OAHOPA3HLIX.
Pene 1P nopkmioueHo k asapuitHoi cetn
OCBELLEHN KOMNPECCOPHOMO LEexd, KO-
TOPQS BHINOMHEHA HA MOCTOHHOM TOKE.
[Mpu OTCYTCTBMW TAKOM CETU €ro Heobxo-
AIMMO MOAKIIIOYMTb K CETU NMEPEMEHHOTO TO-
ka yepes amoaHbi mocTuk Tna KLI402A-
KU405A na 600 B, 1T A.

OnucaHHbIi perynsTop Hanpsxexus
MOXHO MCMOMb30BATh M ANA MOBHILIEHHS
Hanpsxenus asyms ctynewsmu no 10 B.
[Llng 31010 HEOBXOAMMO MOMEHSTL MECTO-
MM HQYQNA M KOHLBI MEPBUYHBIX UK BTO-
PUYHBIX 0BMOTOK TPaHCHOPMATOPOB K
COOTBETCTBEHHO M3MEHWTb CXeMy QaBTO-
MOTMYECKOTO ynpaeneHus. Mamexerus 8
CXEME UBTOMATMYECKOTO YNPUBAEHHS He-
3HOUUTENBHLIE: BMECTO PENE HAMPAXEHHS
SH-524/400 ucnonbayetca pene Hanps-
xenmns ana IH-529/320 ¢ makcumans-
HbIM M MUHAMOTTBHBIM HOMPSKEHUEM YCTa-
Hoskn 205 n 195 B cootsetcrsenHo; pas-
mbikaiowmit koutakT 1P3 pene IP samens-
etca pasmsikaiowmm koHtaktom K2 mar-
HUTHOrO nyckatens K; 3ambIKaioWwmit KoH-
takt OH1 pene SH 3amenserca
PA3MBIKQIOLLMM KOHTOKTOM 3TOTO Xe pe-
ne.

[Mpeanaraembiit PErynsTop HaNpsXeHus
MMEET MANYIo MaCCy, rabapuThl U CTOM-
MOCTb, O TAKXE CUHYCOMAQNbHYIO GopMy
KPMBOM HOMpsiXeHus HO Bbixoge. Bren-
peH asTopom Ha oaHon u3 KC marucr-
PArbHbIX TA30MPOBO/OB B CETH OCBELLEHMS
KOMNPECCOPHOTO LEXA.
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SJIEKTPOAMMAPATYPA
BUIEOKOHTPONSHOE NNATA BHOEOKOHTPONBHOE
YCTPOUCTEO Me 1 KOMMYTALJAM YCTROMCTBO Ne2
L 4
B Bawe u ENoK BUJEOKAMEFA EnoK
ABTOMATUI N 1 (BMIEOMMABOK) ABTOMATUKM N2 2

B.M. [Mane, r. YepHuros KBAPTMPHBIH 3BOHOK Ne 1 KBAPTHPHBIA 3BOHOK Ne 2

Mpeanaraio aBa HaMGONEE AOCTYMHLIX B MATEPMANb-
HOM OTHOLLEHMM BAPMOHTA BKIIOYEHWA BUIEOKOHT- [ puc.1 |
PONLHOTO YCTPONCTBA, OOECNIEUMBAIOLLETO BMIEO- U QY-
[MomHpopMaLMet oaHy, ase 1 bonee KBAPTHPI.

YCTPONCTBO BKNIOYAETCA TGO MO 3BOHKY B KBAPTH-
Py, MO0 NPUHYANTENLHO KHOMKOM. Bhikniouerue npo-

WMCXOAMT GBTOMOTUYECKM MO MCTEHEHUM YCTAHOBNEHHO- Eriok aBToMaTukn Ne2
rO MHTEPBANA BPEMEHM. -
BuneocurHan (supeo- 1 ayaMocurHansl) nepenaetcs
no nposoaam unu no pamo 8 IMB ananasore. He
UCKIIOYOETCA OIHOBPEMEHHOE UCMONb30BAHME 0BOMX
cnocobos nepenayu.
CTpyKTypHQs CXEMQ YCTPOMCTBA, paboTAIOWErO NO
NPOBOAGM 1 OBCIYXMBAIOLIErO ABE KBAPTMPI, NOKQ-
3aHa Ha puc. 1. Bugeokamepa (Buneornasok) nuraer-
ca ot 6nokoe astomatnkmn Nel u (unu) Ne2, kotopeie
BKTKOYAKOTCA OT COOTBeTCTByIOU_LMX KBOpTMprIX 3BOH-
co VD9 VD10 AL
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BupeokoHTponbHoe ycTponctso Ne2
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KoB. Mudopmauns ot supeokamepsl (Bugeornaska) yepes
MAATY KOMMYTOLMM NEPEAETC HO BUIEOKOHTPOMbHbIE YCTPOM-
crea Nel 1 No2. Kaxnoe 13 Hux aktueupyetcst ot ceoero 6no-
KQ QBTOMATMKM B MOBOH komBuHaumM. Beikniouerme Gnokos
QBTOMOTUKM MPOUCXOMMT MOCNE UCTEYEHHS 3QAHHOTO BpEME-
HU HE3QBMCMMO APYT OT APYra.

[MPUHUMNMATEHAR CXEMA TOKOTO YCTPOMCTBA MOKA3AHA HA
puc.2. HecMOTPS HA TO, UTO OHO COCTOMT M3 ABYX YHKLUM-
OHOQMBHO OAMHAKOBLIX YOCTEN, ANst GONbLIEN HATNAAHOCTM NO-
KO3QH BECb PUCYHOK, TAK KOK KOXAOS M3 MOMOBMH MMEET He-
KoTopble oTnnuma. Jlesbiit no cxeme GNOK GBTOMATHKM noNy-
yaet nutanmre ot cetv 220 B yepes noHmxaiowmit Tpancop-
matop TP1, aoansiit moct VDT u uHTerpanbHbii crabunmsa-
top DA1. B ycTaHoBuBIIEMCA pexumMe HO BbIBOAE 5 MMKPO-
cxembl DD Huskuit norndeckmit yposets. Tpawauctop VT1
otkpuit, a VT3, VT4 sakpsitel. Ha ynpasnsiowme anextpogas!
ontotupuctopa VU1 Hanpsixerne He nogaetcs, NosTOMy Bu-
feokoHTponbHoe ycrpoiictso Nol ot cetw oTknouero. Ecnm
HOXATb KHOMKY KBAPTMPHOro 38oHka Nel, To Hampsxexue
220 B yepes orpannumtensHbiit peanctop R14 nocrynaer Ha
amopHsiit moct VD8 u orpanmnumsaetca crabunmtporom VD7
no 4,7 B. Otkpeisaetca ontonapa VU2, v yepes pesuctop
R14 npoucxommt cbpoc cuetunka DD1 B ucxopHoe cocros-
HUe, NPU KOTOPOM HO €O BLIBOAE 5 HM3KMI IOTMYECKMi Ypo-




SJIEKTPOAIMAPATYPA

BeHb. TpaHauctop VT1 3okpbiBaeTcs,
VT2, VT3 otkpuisatotcs. Hanpsixerme 12 B
n3 DAT uepes tpanamctop V12 v amon VD5
MOCTYNAET HA BMIEOKAMEPY (BUAEOMA30K).

3peck 1 fanee nog BUAEOKAMEPON MOA-
PA3YMEBAETCA MUHUATIOPHOE MOKYMHOE
YCTPOMCTBO, OTIMYAIOWIEECS OT BUREOMA3-
KO MEHbLUMM YoM 0B30pa 1 OTCYTCTBUEM
MEXQHWYECKUX ETONEN YCTAHOBKM B OTBEP-
cTve sxoaHoi asepu. Hecmotps Ha To,
YTO TOKME BUAEOKAMEPbI CTOST MPUMEPHO
Ha 30% pelwesne, yem BUAEOMNA3OK, OHM,
KOK MPABMIO, MMEIOT MHPPAKPACHYIO NOA-
CBETKY, YTO [OET BO3MOXHOCTb BULEOHAO-
niofieHus B nonHoi temHote. Ecv supeo-
Kamepa yepHo-6enas, To KaYecTso M306-
POAXEHMS U3MEHSIETCS HECYLLECTBEHHO, O B
uBeTHOM - nponagaet usetonepenaya. K
TAKMM BMIEOKOMEPOM NMPOAQIOTCS Cheuu-
QnbHbIE HACOAKM A9 PACLIMPEHMS YT
0630pa, HO MPK 3TOM BO3PACTAKOT reome-
TPMYECKHE UCKOKEHMS M30DPaXEHMA U OHO
CTOHOBUTCA KOK Obl HOBMIOAAEMbIM C NO-
BEPXHOCTY LIAPA (4TO, KCTATH, MPOUCXOAUT
W B LIMPOKOYronbHbIX BUuaeornaskax). K to-
MY K€, MHOTHE BUIEOKAMEDbI MEIOT BCTPO-
EHHbI MUKPODOH, YTO MO3BONSET HE TONb-
KO BMIETb, HO M CTIbILLIATH NPOUCXOAALLEE Y
BXOfHbIX aBepent. [ostomy aanee no Tek-
CTY WUCMONb3YeTC TepMuH “Buaeokamepa’.

O nopaye HaNpAXeHUa HQ BUOEOKAME-
py curHanusupyiot ceetoamons VD4 6ro-
ka astomatikn Nel seneqoro u VD6 kpac-
HOro ugeta ceeyeHns. KpacHbiit caetoam-
on VD9 6noka astomatukn No2 B keapTv-
pe No2 curHanuamMpyet o TOM, 4TO cocel
B IOHHbI MOMEHT MOSIb3YETCA CUCTEMON BH-

neorabnioneHya. Mpu 3Tom Takxe OTKpbI-
saetcs ontotupwcrop VU1, kotopiit Bnio-
YOET NUTOHKE BUIEOKOHTPOILHOIO YCTPOM-
cta Nel. B kayecTse BMAEOKOHTPOMbHBIX
YCTPOMCTB B GBTOPCKOM BAPUAHTE UCMONb-
30BAMMCL YepHO-Benbie Tenesm3opsl Map-
kn “Inextponmka” u SILELIS. Yepes Hexo-
TOpPOE BPEMS, 0OYCIOBAEHHOE NPOrPEBOM
KMHECKONO TENEBHU30PA, HA 3KPAHE NosiB-
naetcs usobpaxeHue. [1pu 3ToM MHTEpecH
nons3osarens 13 ksaptipsl N2 abconiot-
HO He yllemnsioTcs. Bo-nepsbix, OH, HOXOB
KHOMKY SB2, MOXET BKIOUMTL CBOE BUAEO-
KOHTPOMLHOE YCTPOICTBO (Tenesnsop). Ec-
N B 3TO BPEMs eMmy TOXe MO3BOHST B
[BEpb, TO ero 6ok asTomaTMkk cpabota-
eT TOK Xe, Kak onMcano ans bnoka Nol.

[Mocne ycraHoeku cyetumka DD1 8 nc-
XOHOE COCTOSHME HOYMHOETCA MPOLECC
reHepaLyMM MMMYIbCOB C YOCTOTOM, obyc-
NOBNEHHOM BPEMS3QACIOLMMA SNEMEHTAMM
R1-R3, C2. lNo mepe 3anonHeHus cuetum-
KO HO €ro BbIXOAE 5 MOSBASETCS BLICOKMIA
NOTMYECKMI YPOBEHb, KOTOPIM Yepes au-
on VD3 reHepauvs npekpawwaeTcs, TpaH-
auctop VT1 otkpeisaetcs, a V12, VT3 sa-
kpbiBatoTcs. CHUMOETC NUTAHME C BUREO-
Kamepsl 1 ¢ Tenesnzopa 8 ksaptipe Nel.
[Py YKA3QHHBIX HO CXEME HOMMHOIOX Bpe-
M1 BBIIEPXKM COCTOBISIET MPUMEPHO 3 MMH.
Ero MoxXHO nopKoppexkTMpoBaTh pesucTo-
pom R1.

B ksaptupe No2 ycraHosnen 3soHOK
npyroi koHctpykummn. C Hero Ha 6rok as-
Tomatvkn No2 nocrynaer Hanpsxerve 9 B,
nosToMy HoMuHaN pesuctopa R19 ymeHs-
LWEeH O OfHOTO KMNOOMA.

Ina cokpalueHus BpemeHu noseneHms
n3obpaxerms B Tenesusope keaptvpsl No?2
HOKQN KMHECKOMO BKIIOYEH MOCTOSIHHO OT
otnensHoi obmotku Il TpaHchopmaropa
Tp2. Mpw TakOM BAPUAHTE U306PAXEHIE
MOSIBASIETCA NOYTH MIHOBEHHO MOCNE BKIIO-
yeHma Br10Kka aBTOMATHKM. [ng KuHeckonos
16J1K1(2)b Hanpsxerme 3101 06MOTKM oA,
Harpy3ko# gomkHo coctasnats 1,35 B. D10
HONPSAXEHWE CrIeayeT M3MepsTb HEMoCPes-
CTBEHHO HO NOHENW KMHECKONd, YTobb! HUC-
KIIOYMTb NOTEPHU B COBMMHMTENbHBIX MPOBOM-
HUKax. Ecin vcnonbayeTca roTosbii TpaHC-
bOpPMATOp, TO TAKYIO OOMOTKY MOXHO 10~
moTaTs 6e3 ero pasbopku NPOBOLOM
MIT®, nockonbky NouTH BO BCEX CEPUMHBIX
OTEYECTBEHHBIX TPAHCHOPMATOPAX UMEET-
ca cBo6OAHOE NPOCTPAHCTBO Mexay 06-
MOTKO# 1 cepaeurukom. [ina cepaeunvkos
MOTION MOLLHOCTH TaKAs 0BMOTKA Copep-
xut okono 15 sutkos. HaumHats HamoTky
CNenyeT He C Kpasi, 0 C CepepuHbl KApKa-
ca, pacnyctve npumepHo 1,5...2 M nposo-
110, NPOEBAs €ro B OKHA TPAHCHOPMATO-
pa. Hamotoe nonoemHy, HOMOTKY nyule
MPOAONXMTb [PYIMM KOHLOM NPOBOAA BM-
TOK K BMTKY K APYrOMy Kpaio Kapkacad.
Mpw Takom cnocobe AnMHA NPOAEBAEMO-
ro MPOBOAHMKA CokpawaeTca sagoe. [pex-
fie yem 06pe3aTb OCTATOK MPOBOAQ, He-
NULLHE NPOBEPHTL MONYYMBLUEECS HAMPSKE-
HME U TOMKO MOCNE 3TOTO YKOPOTUTL A0
MOHTQKHOM ASIMHBI.

(Mpogonxenue cneayer)

) OpOCHn 1 MBI CHAFLAUMOyaX anpANEHL

A.L. 3bi3iok, . flyuik

[Tockonbky BOMPOCH KOHCTPYMPOBAHMS MPOCTBIX MOLLHBIX CTAOK-
m3aropos Hanpaxenns [ 1] sanHTepecosam MHomx yuTatenes, as-
TOP PELH POJOIXUTH 3TY TEMY.

CamOCTOATENbHOE M3TOTOBNEHWE MOLLHbIX (O MABHOE, MPOCTbIX CXE-
moTexHuuecku!) crabunusaropos Hanpaxenns (CH) u 6nokos nuta-
Hua (BI) Becoma akTyansHo.

3asonckne mowrsie bl (CH) Grisaer Henpocto npuobpecty, aa
W LUEHbI HQ 3TV M3LENMA O4YeHb BLICOKME (OT AECATKOB B0 COTEH Y.e.,
B 30BMCMMOCTH OT napameTpos). [ockonbky nponssopuTens aena-
eT bl He mng cebq, TO IKOHOMUT HO BCEM BO3MOXHOM.

Cneupanucts MoryT Bam caenats molwnsii b nog sakas. Moswao-
KOMMBLUMCb C HQYMHKOM, MOKYNATENb OCO3HAET, YTO 3AMNATMA
70...90% uenbl B 3a amsain (awwk). Cospementsie BIT umnynbe-
HOTO TUNA MOTYT GbITh BECHMA CIIOXHBIMU CXEMOTEXHUYECKM, MOSTO-
MYy AOXE OMbITHOMY CNeuuan1cty GbiBOET CNOXHO BOCCTAHOBHTH
pabotocnocobrocTh bl (o GLBAET, 4TO PEMOHT HEBOIMOXEH).

O uenecoobpasHocTy U3roTosneHus mowwHoro bl rosoput dak-
TOP HOREXHOCTH, KOTOpYIo Nobutens moxer cebe MO3BOMUTL B
nnaHe ‘nepepacxona’ MATEPMANOB (Xenesa Mean u np.) u komnnek-
TyIOWMX. 30€Ch NPOUIBOAMTENL HAM HE KOHKYPEHT, O Mbl He Gyaem

NepexuBaTL 30 NEPErpes KaKoro-Mbo KommoHeHTa wnm yana. Ec-
nu xe Tpebyetca mowHbii blT, CoCoBHbIA 3aMEHHTL BO MHOTMX CH-
TYQUMAX ABTOMOGMIbHLIM QKKYMYNSTOP, TO 304ACTYIO BHIOAHEE W NPO-
we npumensts CH HenpepsisHoro gerictena. [leno 8 Tom, 4o napk
MOLLHbIX POaMo3nekTporHbix cpeacts (PIC) noctoaHHo pactet 1 ob-
Hoengetcs. Tak, asTomobunbHble PIC secbMa pasHooBpasHs K
04eHb “NPoXopNMBE” N0 SHEPronoTPebAeHMIo (ayaMOKOMNNEKCH,
TPOHCHBEPLI, OXPAHHbIE CHCTEMBI, npeobpasosateny). [na opHow
NUWb NPOBEPKH, He rosops yxe o pemonte PIC, Tpebyetca umets
oyenb mowmblit b (CH), cnocobrbit pabotats ¢ Tokamu Harpyskm
20...30 A v 6onee. Kcrarn, niobutenu, nostopusiume Bl [1, puc.7],
OCTAMMUCL OBONbHL €70 PABOTON.

O TpaHsucTopax. 41obsl pean3osaTh HO NPAKTMKE XAPAKTE-
puctukn BT [1], HyXHO BOCMONB30BATHCS PEKOMEHAQLMSMA, W30~
xenHbiMu 8 [2]. Ocobo sauHTepecosan nobutenei BONPOC 3ame-
Hbl MOLLHBIX TPAH3MCTOPOB CTPYKTYpsl p-n-p Tvna KT8102 pocryn-
HbIMK TpaH3WcTopamu cTpykTypsl n-p-n Tvnos KT802, KT803, KT808,
KT819. K coxanenuio, Tpansuctopsl KT8101, KT8102 ewe mano-
[OCTYMHbI Anst Hawel rmybutHku. bonee Toro, MMeHHO B rmyGuHKY uayT
6pakosantsie KT8101, KT8102, 1x nerko MOXHO BbISBUTH CTpENoy-
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KOHCTPYNPOBAHWE W PEMOHT

HbIM OMMETPOM, T.K. OHM “3BOHATCA” BO BCE CTOPOHbI. Takue Bpa-
KOBQHHbIE M30ENMA MOXHO BbIBUTL axe 6e3 usmeputens [3]. Mc-
nonb3yem nioboi seinpammrrens Ha 30 B 1 pesuctop 30 kOm (puc.1).
Y MCMPOBHOTO TPOH3MCTOPA AMMEPMETP He 3aduKke1pyeT Huuero. Ho
naxe nnoxue Tpamsuctopsl ¢ Uka=5...10 B a He suibpacsisan. Onu
CﬂOCO6HbI pO6OTOTb B HM3KOBOJbTHbIX KTKOYEBBLIX CXEMOX M B KAYE-
CTBE AHANOIOB MOLLHbIX CTO6MJ'II’1TpOHOB. HpGKTMKO MOKA3bIBAET, 4TO
TONBKO TPAH3WUCTOPbI C MAITBIMM YTEYKAMM TOKOB PaBOTaIOT A0ATO
u 6e30TkasHo. KeTamu, 9 cumTaio, YTo paHblue TPAH3MCTOPSI 4ena-
nm “Ha cosects”. Tpu tpanauctopa KT803A HamexHee omHoro
KT8101.

Mhe posenocs npubopom [3] nposepats MHOTME 3apyBExHbE
TPOH3MCTOPbI, TOM M MOHATHA HET O TAKUX ULMPAX yTeueK, KaK B Ha-
wux TY. 9 usrotosun Takxe noptatmeHbii nameputens Uka.make [4]
Anst NPOBEPKM B YCNOBMSIX POAMOPBIHKA, NOCKOMbKY TPAH3UCTOPbI HyX-
HO NoABMPATL NO NApameTpam (1 npuobpetenne Bpaka Heponyc-
TUMO).

Ina menee geduuntHbix Tpansmctopos KT802, 803,808, 819 ny-
XEH 3aMaC N PACCEMBAEMON MOLHOCTH 0kono 50%, ocobeHHo kor-
aa uncno tpamsnctopos 5-10 u Gonblwe. Kaxawiit TpansmcTop aon-
XeH BbiTb NposepeH 1 nogobpax ans pabotsl 8 napannens. Cry-
YaiHbIM HOBOP TPAH3WCTOPOB B HATAPEID NPUBOMT K LEMHOM pe-
akum 0Tka3o8, cTout nuws CH Xopowwo HarpysuTs N0 MOWHOCTH.
Takas Mepa, KK yBENMYEHWE SMUTTEPHBIX COMPOTMBAEHMI (Ha
100%), k coxanexuio, He PACNPOCTPAHAETCA HA CITYHARHBIE SK3EMN-
napbl Npu konuyectse bonee 5. Jinwb npeasapuTensHLIt 0THOp BCex
TPOH3UCTOPOB M0 hy15 1 Uka.HAC NO3BONMT 30METHO YMEHBILMTH BE-

TAYMHbBI SMUTTEPHBIX COMPOTMBAEHMI U TEM CAMbIM CHU3HTb Becno-
NE3HO PACCEMBABMYIO HA HWX MOWHOCTb. MTak, utobel oTo6parts
TPAH3MCTOPbI A NAPQNNENLHOTO PEXMMA PAGOTL, HEOBXOAMMO 13-
MepuTb hyy5 kaxgoro Tpawsuctopa npu Toke Ik=In.makc/N, rae

IH.make - MmakeumanbHbiit Tok ans seert 6atapen CH; N - konnuect-
BO TPOH3WCTOPOB, BKMOUEHHbIX napannensHo. Keratu, hyyy ang

BCelt 6aTapem TpaH3ncTopos He nomken npesbiats 100 (Ho 1 GbiTs
menbwe 20). Moatomy Tpansmctopsl KT8101 1 KT8102, umerowme
h915>200 B0ODGLIE HEHAREXHBI B MOLLHBIX IMHEAHBIX CXEMAX.

Ho 370 eule He Bce. HyxHO nposepuTs TpOH3MCTOPSI MO pacce-
MBOEMOM MOLLHOCTH, T.e. BKIIOYUTL MX HO HATPY3KY, COOTBETCTBYIO-
wyio 50..70% OT MOKCUMONBHON MOLLHOCTH, W “MOMYYMTL” MX Aau-
TensHoe Bpems. bonee yem 10-neTHAA NPOKTUKG NOKA3LIBAET, YTO
AOHHOS NPOLEypPa SIBNAETCA HEOOXOAMMOM W LOCTATOYHOM Afs
JMTENBHOM 1 6E30TKA3HOM PaBOTH 6ATAPEM TPAH3UCTOPOB B MOLL-

R1
30K
VT1
KT8101
U 1\
R1 VD2
KC133 %
R3 2,2
VT
KT829 n
470
VD1 KIP3C2 1
11220
LUV PO4.523.023-05

Hbix CH. [pu 3TOM HOLO NOMHMTB, YTO NEPErPes KPUCTANNA TPAH-
aucTopa - ero “cmepts”. [03TOMy NPOBEPATb HA MOLLHOCTL HYXHO
AKKYPATHO, 3HAA TPEBYEMYIO NNOLLAAL TENNOOTBOAA U XENaTENbHO
Temnepatypy. [leno 8 Tom, 4TO NPu NOBLILIEHWM TEMNEPATYPbI MAK-
CAMONbHAS MOLLHOCTb CHUXAETCA, YTO IKBUBONEHTHO CHUXEHMIO MO-
TEHUMANbHbIX BO3MOXHOCTER BIT. YKO30HHBIM METOROM yCTAHABAM-
san 1o 20 () wr. tpansucropoes Tnos KT803, KT808, KT819 u ap.
Kcratu, ecnn kaxasiit TpaHsUcTop 6ATapen yCTAHOBUTb HO CBOM Tem-
NOOTBOA, TO MPABUNLHOCTL NOABOPA TPAH3MCTOPOB MOXHO NPOoBE-
PUTb MO OBMHOKOBOMY HOTPEBY TEMNOOTBOAOB.

OueHb BaXHO NpaeunbHO BHIGPATL Hanpsxenus bl1. Tpaxsucro-
Pbl TPEIOTCA U BLIXOAAT M3 CTPOS YALLE BCErO MPU MAHUMONBHOM HQ-
npsxeHum (MpUBIMKEHUe K pexumy KOpoTKoro 3ambikarms). Mposep-
Ky penaiot Tak: k seixomy CH nogkmoyaior ocumnnorpad, a nepsuy-
Hylo 0BMOTKY CUnoBOrO TpaHcdopMaTopa noakmioyaioT yepes JIATP
W yMEHbLIQKOT Hanpsxerue Ha seixoge JIATPa go tex nop, noka Ha
soixoge CH nosssitca nynscaumm. Tok 8 Harpyske CH npu 3tom mon-
XeH BbiITb MOKCUMAIbHBIM. HyXHO ONpesen1Test ¢ 3anacom Ha Ko-
nebanms Hanpsxerus anektpocetn. Ecau ucnonsayetca cetesolt
CTABMAM3ATOP HAMPSXEHMsS, TO 304040 ynpollaetcs. AsTop Hc-
NOMb30BAN ANt NMUTAHMA MOWHbIX BIT napannenshbiit pexum Brio-
YEHUAA CTAPEHBKMX, HO BECBMO HAZEXHBIX GEPPOPE3OHAHCHBIX CTO-
6ummsaropos tuna CH-315. Bkniouns napannensHo 2-3 Takux cra-
6unmsatopa, nonydaem mowrocts 600..900 Br [6].

bena 8 Tom, 4TO pe3koe NOBLILLEHWE HANPSXEHUS B CETU NPUBO-
[MT K NOBBILIEHUIO HOMPAXEHMA HA BLIXOAE BLINPAMMTENS, O CRENO-
BATENbHO, K MOBLILIEHUIO MOALEHHS HONPAXEHMA HO TPAH3UCTOPAX,
YTO MOXET BBIBECTH MX W3 CTPOS W3-30 TEMNOBOM NEPErpysku.

Ecnu ymeHbwmT, CONPOTHBAEHMS PE3UCTOPOB B IMUTTEPAX AO
0,7 OM, TO 4ACTMYHO BLIPABHATL PA3BPOC NAPAMETPOB TPAHIUCTO-
POB MOXHO BKIIIOYEHMEM B Lenb 6A3bl TPOH3UCTOPOB PE3MCTOPOB CO-
npotvenennem 1o 10 Om. Brriouenne 3tux pesuctopos noutw sce-
raa rapaHTupyet ycrpaxere camosodbyxaerns CH. Camosos-
ByxaeHue - Hactoswmit 6ud ana GonblwnHetsa cxem CH. Tpanauc-
topsl 8 CH npu 3TOM CropaioT MIHOBEHHO, NPUYEM MPH MOLLHOCTH
B HOrPY3KE HOMHOTO MEHbLUE HOMMHOMBHOM.

MoluHble TPAH3MCTOPbI (MCTOUYHMKM Tensa) HEOBXOAMMO PA3HOCHTL
no paguatopy nogansiie apyr ot gpyra. OueHb XOpOWo NoAXoauT
cam kopnyc bll. Hegocratok npu 3ToM - ANMHHBIE COBAMHUTENbHBIE
nposoaa mexay cxemoit CH 1 mouHbimu Tpanamuctopamu. Moato-
My BOIM3M BbIBOAG 6A3bI KOXAOTO MOWHOTO TPAH3UCTOPA BKIIOYA-
o1 apoccens (20..100 mklH). Ucnonbays otpeskn dbepputosbix
CTepPXHel oT KoHTYpoB BY-annapaTypsl, MOXHO COMOCTOSTENBHO H3-
roToBMTL Takue apoccenu, Hamatsieas nposog 10,5..0,6 mm B
OfMH CIOW U 3QIMBAS NOTOM 3MOKCUAHBIM KIEEM.

Kopryc BIM Ha 30 A nsrotasnueanm us geyx [1-06paskHsix anio-
MWHWEBBIX MAACTUH TOMWMHOM 2.3 MM. Ha HuxHe# yactu kopnyca
pasmettany 4 (8) Tpansuctopa, Ha Bepxert - 6 (12). B ckobkax yka-
30HO KONMYECTBO TPAH3MCTOPOB A BONEe MOLLHOTO BAPUAHTA HO
50 A. Bonbwwoit nmoc cxemsl [1, puc.7] B TOM, 4TO BCE KOPMYCA TPAH-
3UCTOPOB CoeamHeHb ¢ obuwm nposogom cxemsl CH. Moatomy
BonblUMX 30TPYAHEHHIt B nnaHe kpenexa u montaxa 10-20 tpan-
3ucTopos He Bo3HukaeT. Ewe npowe obctout geno ¢ nnactmacco-
BbiMu KT819. Onu cTosT BykBanbHO koneiku, HO BCTpeuatoTcs bpa-
KOBOHHbIE NAPTUMM (He BbigepxueaioT no mowwoctn gaxe 30 Br).

Muorue niobutenu ronsiotcs 3a metannmyeckumn KT8T9AM-TM,
CUMTOS MX Tydlue, Yem nnactmaccossie. Ho, cornacHo cnpaBouHbM
LOHHbIM, ans nnactmaccosbix KT8 19A-T makcMmansHas MOLLHOCTb
ymenbluaetcs ¢ Temneparyport Ha 0,6 Br/°C, T.e. kaxabe 10° “cue-
nawt” 6 Br, a y meTannmyeckux 3TOT KOIGOMUMEHT COCTABASET
1B1/°C, 1.e. na 10° “cvencerca” 10 Brl Bot 8 uem suiroans “cra-
peie” Tpanauctopsl Tvna 27803, kotopsie aepxar cson 60 Bt no
50°C.

A yto xe ¢ KT8101 1 KT81022 B cnpasouHoit nutepatype ymarn-
YMBAETCA O TEMMOBLIX GAKTOPAX, O FAPAHTUPYEMAS MAKCHMATHAS
MOLLHOCTb CMIPOBEAIMBA TOMBKO An Temnepatyp Hmxe 25°C. A
Beb POAMaTop GYAET MPOrpeBaThCs HA HECKONbKO AECSTKOB rpa-
[yCoB Bbiwe!
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KOHCTPYNPOBAHWE W PEMOHT

Wrak, npolue Bcero 1 aewesne yctaHosuts 8 molwHom CH tpan-
auctopsl Tuna KT819B-T s pacyeta oauH TPAH3UCTOP HA KOXAble
2..2,5 A suixogHoro Toka (tpansmctopsl KT803 - Ha oamH TpaHsu-
crop 3 A). TMockonbky M3rubaTs NMCTOBOH MaTepuan Kopnyca 30-
TPYAHUTENbHO, TO KOPMYC U3rOTABAMBAIOT M3 LIECTH YaCTEN. Tak Kak
HWKHAS YOCTb MPOTPEBAETCA CUNbHEE, TO HA HEW YCTAHOBAMBAIOT
MEHbLLIE TPAH3UCTOPOB, YEM HO BEPXHEN.

CH, nsroTosnerHbie No TAKOM MeTOANKE NOAGOPA TPAH3UCTOPOSB,
PEMOHTUPOBATH MPUXOAUNOCh O4EHb PEKO, PA3BE YTO M3-30 XANAT-
Hoctn Bnapensua bl (mowrsie BIT nyswe Hukomy He pasats B
apenay). Kpome toro, CH He nomewaet 06opynosats Tennosoi 3a-
wmtor: neperpenca Tennootsog, 1 CH otknioyaerca. OnHa u3 npo-
BEPEHHbIX BPEMEHEM CXEM TepMOpene Noka3aHa Ha PUE.3. Tepmo-
pesuctop R3 una MMT-4. Ow ssnseTcs [OTYMKOM TEMNEPATYPSI, MO~
3TOM 30KPENNEH HA TEMOOTBOAE MOLLHLIX TPAH3UCTOPOB B MECTE,
rae TemMnepaTypa MakcumanbHa. HyxHo nosabotutses ob snektpu-
YECKOM M30ASLMM KOPNYCa TepMope3ncTopa R3 OT TennooTBoaa, TK.
OMH M3 €ro BLIBOJOB ABNseTcA ero kopnycom. Ho ecnn cxema
PUC.3 MTOETCS OT OTAENBHOTO BHIMPIMMUTENS, TO M30NUPOBATL KOP-
nyc R3 He HyxHo. Tpanasuctop KT829 moxHo samernts KT972 nnm
COCTOBUTL QHAMOT TPAH3UCTOPA [lapAMHITOHA HO TPAH3WUCTOPAX
KT315 1 KT815 (817). Cxema HeKpUTHYHG K TUMY TEPMOPE3HCTOPA,
kotopsiit npu 25°C moxet umets conpotuenenme ot 1,5 1o 4,7 kOm.
B kavectse R1 nyuie cnonb3osats MHOrOOB0POTHBIN PE3UCTOP (MM
YCTOHOBAWBAIOT NOPOT CPABATHIBOHMS: YEM MEHBLIE €70 COMPOTHB-
NneHue, TeM BhILE TEMNepaTypa oTkmoyeHns). JaHHyIo cxemy Mox-

HO YCTAHOBNMBATL B JIO-

VD1 [1132-50X

6oit BIM. BaxHo, utobbi T1 o +
o- i B} ©

MUTQIOWEE  HANpSXeHme

npessiwano 14..15 B

(Hanpsxenvne cpabatbi- 5

BAHWA pene COCTaBRSeT
12 B). Tenepatop TOKG
pUC.3 MOXHO BHIMOMHMTL
no noboi U3BecTHOM
cxeme. XOpowo noaxo-
[IUT TEHEPATOp TOKA Ha puc.d |

nonesom TpaHauctope. Ecnn Tpebyetca nosbiLEHHAA CTABUNBHOCTD
nopora cpabarsieanms, To 8 kavectse VD2 npumensior [1818E, R3
yeenuumsatot 1o 10 kOm, nopbupaiot R1 v R2. Pabouuit Tok reme-
patopa Toka ycranasnmeaiot 11 MA. Temnepatypy cpabatbiaHms
Tepmosaumthl ycraHasnusaioT B npegenax 50..80°C, He sbiwe.

O auopax. MouiHbie anoas XoTs 1 JOPOrMe, HO NPUOBPECTH KX
nerye, yem mollHble TpaHauctopsl. Hanpumep, [1122-40 wyxHo
Bpath kak npsamoit nonapHoct (6es sHaka X), Tak u obpatHoi (co
3HaKOM X]. DTO N0O3BONAET BMECTO TPEX TENNOOTBON0B OBGOHTUCH ABY-
ma [5]. Monoiayt u “apesnne” B50, B200 v ap. MoxHo o6oimmcs
[BYMA IMOAGMM M OfHMM TennooTeopom (puc.d). S1a cxema npep-
HO3HAYEHA NS IMOOB, Y KOTOPBIX KOTOMIbI COEAMHEHb C KOPMYCOM.

VD2 [1132-50X

(Mpogonxenne cnenyer)

CBeToBOU 30H(

C.A. EnkuH, r. Xutomup

BbIBOA (103.2) M30NMPYETCH TOHKOM mn-
kom neHTon. CoemMHUTENbHBIE NMPOBOAHM-
Ku, MO KOTOPbIM MOAAETCS HAMPSXKEHUE
MUTAHKA, GUKCUPYIOTCS OT OCEBOTO CMe-
LLEHUs BO BHYTPEHHEM MPOCTPAHCTBE
CTEPXHS 30 CYET PAIMOIBHOTO TPEHMS,
NOCKOMbKY MPORETH Yepe3 ABA Na3d
(n03.5), npope3saHHbix B Kopnyce CTepx-

Mpu pemoHTe 060PYNOBAHNA C OObEM-
HbIM PACNONOXEHUEM POAMOKOMMOHEH-
TOB, HOXOAALWMXCA B TPYAHOAOCTYMHbIX
MECTOX (HaNPUMED, NEPEKTIoYATENN pe-
XMMOB OCUMNNOTPadOB), 4aCTO BOZHUKA-
€T NOTPEOHOCTL B MATTOMOLLIHOM JIOKOSTb-
Hom nctounmke ceeta. Ocselerne 06-
LMMHM MCTOYHMKOMM faeT crabbii ceeT, a
MOLLIHbIE NIOKQbHBIE MCTOYHWKM OCBELLE-

HUS, HONPUMEP HOCTOSMbHLIE NIAMMBI HA-
KQIMBAHWS, KOTOPbIE PACMONOXEHbI HA
paboyem MecTe, AQIOT CUMIbHOE OTPA-
XEHME 1 MHOTO TEHEH, 4TO BHOCHT AOMON-
HUTENbHbIE HEYnobCTBA.

Llnst yckopeHus nomcka HemcnpasHOC-

TM NPELAraio MPUMEHNTL CBETOBOM 30HA,
MOKA3QHHbIA HO PUCYHKE. 30H[ COCTO-
WUT 13 MUHMQTIOPHOW NIAMMOYKM HOKQNM-
sanms Tana CMH9-60 (nos.1), npospay-
HOTO CTEPXHS OT renesoi aBTOPYYKM C
HOpPYXHbIM anameTpom 4,75 mm (nos.4),
COEMHHMTENbHBIX MPOBOAOB (N03.3) Map-
ku HBH-4 ¢ HopyxHbIM ArMameTpom no
nsonaummn 1,25 Mm 1 wrekepos (nos.b)
15 NOACOEAMHEHMS 30HAA K GnOKY Mu-
tanus b5-27. OpnH m3 mbkux BbIBOLOB
NOMNOYKM YKOPQYUBOETCH, COOTBETCT-
BEHHO, YKOPQYMBAETCS W OfMH M3 CO-
eIMHUTENbHBIX NPOBOAOB. [poBona npu-
NOMBQIOTCH K NIAMMOYKE. YKOPOUEHHbIH

s S R

i

HSt C NMOMOLLBIO KPYIOro Haaduns.

CrepxeHb obecreunsaer AOCTATOY-
HYIO XECTKOCTb 1151 MEXAHWYECKON 30LUM-
Tl SIOMMOYKM M KOHCTPYKLMM B LEOM.
BHyTpeHHuit anameTp crepxHs 3,2 Mm.
HapyxHbiit aamerp namnoukn CMH9-60
3 MM.

[p1 PEMOHTE NAMMOBbIX KOHCTPYKLMA
30HI MOXHO MOAKIIOYATH HEMOCPEACTBEH-
HO k uemu Hakana namn. Ecnm B pacno-
PAKEHWM PAZMONIOBUTENS €CTb NAANBHUK
C NoHWXaKoWM TpaHchopmartopom (IT),
HanpUMep, 13 HOBOPQ 3NEKTPOMASTLHO-
ro 2.940 005 TY, sbinyckaswerocst Buk-
HULKMM 30BOAOM “Masik”, To, ycTaHOBMB
B HIKHEM coeguHuTene B rHesnax 4 v 5
[ONOHUTENbHBIE NENECTKM 1 NOABEMA K
Hum Hanpsxerme 4 B (umeioweecs s MT),
MOXHO MOAKMIOYATh 30HA W OHOBPE-
MEHHO MOMb30BATLCA NOANBHAKOM, MOA-
KIIOYEHHBIM K BEPXHEMY COELUHUTENIO.
Cxema MMT onybnukosara 8 [1].

Jlutepatypa
1. Enkmn C.A Tparcgopmarop ang na-
STIBHUKQ - 30PSBHO-TMTAIOLLEE YCTPOM-

creo//Inextpuk. - 2003. - Ne8. - C.12.
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KOHCTPYVIPOBAHUE N PEMOH

YCTPOMUCTBO ANs CHATUS CTATUYECKUX 3aPSIAOB

C NOBEPXHOCTU JIUCTOBLIX NOJIMMEPHBIX MATEPUUNIOB

B.0. Akosnes. r. LLlocTka, Cymckas 0611,

DNEKTPOCTATMYECKHE 30PAabl HO MOBEPXHOC-
T ABUXYLLMXCS NONUMEPHBIX NIUCTOBBIX MATEPUA-
n0B (HaNPUMEP, NNEHOK) CO3AAIOT PAA TEXHONOMH-
YECKMX MOMEX, MPUBOAAT K BPAKy NPOAYKUMM, He-
6naronpuATHO BAMSIOT HO PABOTAIOWMX, YXyAWA-
0T yCnoBMs TPYAQ M CO3AQIOT AONONHUTENbHbIE
ONACHBIE CHTYALIMM.

CHaTHe CTATUYECKMX 30PAIOB C MOBEPXHOCTH
LBMXYLLMXCA NONMMEPHBIX MATEPUANOB PELLAETCA
MO HECKOMbKUM HOMPABAEHUSM, OfIHUM M3 KOTOPbIX
SBNAETCS MOHM3ALMA BO3LYXA, OKPYXQIOLLEro Mo-
numepHslit matepuan. OBHUM U3 UCTOYHWKOB HO-
HM3ALMM BO3MYXA SBASIOTCA BbICOKOBOMBTHbIE MO-
HM3QTOPbI HO OCHOBE KOPOHHOTO Pa3psaa, obna-
ACIOLLME BLICOKOH MOHM3AUMOHHON CNOCOBHOC-
TbiO.

B HoCTOSILWEN CTOTbE ONUCHIBAETCS YCTPOWCTBO
ANA CHATUS CTATMYECKMX 3aPS[OB, KOTOPOE Npes-
HO3HQYEHO ANA HEMpPepbBHOM BECKOHTAKTHOM
HEeMTPaNU3aUMM 30PAA0B CTATMYECKOTO 3NEKTPH-
4YECTBA HA MOMOTHE ABMXYLLMXCA NOTUMEPHBIX Jn-
CTOBbIX MATEPUANOB.

TexHMUYECKME XAPUKTEPUCTUKU
ycTpoiicTea
MakcumanbHas ckopocTb fBUXeHHs

lMpeobpasosatens
BbICOKOBO/IbTHAI

Wonunaatop

MOTEPUANA (MAEHKM)...ooerrrececrvevcecneen 70 m/muH
Hanpsaxexue nuTaHms

ICTZ3oleTy 7icTo] oTole): HONNNN 10..12 B
HacToTa BHICOKOTO HAMPAXEHMS........ 15...20 [y

OnTumansHoe paccrosHue
HEHTPANM3ATOPA OT ABMXKYLIEroca
marepuana
Yucno monmsaTopos
HanpsxeHue nuTaHms
YCTPOMCTBA
MoTpebnaemas MOWHOCTb..
Briok-cxema yCTPOMCTBA A8 CHATHS SNeKTPOCTa-
TUYECKOTO SNEKTPUYECTBA NOKA3AHA HA PMC. 1. Bui-
cokoe Hanpaxenne 10..12 kB wacrotoi
15...20 kl'u ot npeo6pazosaTens no BHICOKOBOMLT-
HOMY kaBenio MOAAETCA HA MOHU3ATOPH, POCTO-
NOXEHHbIE C OBEMX CTOPOH HENTPANM3YEMON MneH-
kn Ha paccrosHmn 25...30 mm. Heltrpanusatope
YCTOHOBAMBAIOTCA HENOCPEACTBEHHO NEPES HAMOT-
KOM. Mronbyarbie 3nekTposl MOHM3ATOPA COBME-
CTHO C OCTPOW KPOMKO# KOPMyCa CO3AQIOT 3nek-
TPMYECKOE MONE C BLICOKOM MIOTHOCTHIO CHIOBBIX
NMHWIA. DNEKTPMYECKOE NONE PO3TOHSET WUMEelo-
LMECA B BO3MYXE SMEKTPOHBI 10 CKOPOCTH, NPH KO-
TOPOM 3HEPIMA NOCNEAHMX BOCTATOYHA ANA PaC-
LWeMNNEHNs MONEKYN BO3AYXQ, OCOBEHHO KMCTIOPO-
0. Mpu 310M 0BPA3YIOTCH KAK NONOXMUTENbHBIE,
TAK M OTPULATENbHBIE MOHBI. [1pOCTPAHCTBEHHOE
0BNAKO 3THX MOHOB PEKOMBUHMPYETCA C 30PSLOM
He#Tpanuayemoro matepuana. Ecnm sapsa vme-
€T BbICOKMI noTeHuman (nopsiaka 1 kB u ebiwe), To
OH MOXET CTEKATb HO 303EMIIEHHBI KOPMYC MO-
HM3QTOPA YEPE3 MOHNU3UPOBAHHbIN BO3AYX, ABS-
IOLUMICA XOPOLLMM MPOBOAHMKOM.
DNEKTPUYECKAS CXEMO BLICOKOBOIILTHOIO Npe-
obpasosartens ¢ yacrotoi 15...20 Iy nokasaHa

-.‘2, 4, 6 wr.

50...60 B, tparaucrop VT3 naenHoobpasHo otkpsi-
BAETCA M KOHAEHCATOp paspsxaetcs. Vimnynbe
TOKG OTKpbIBAET TpaHauctop VT2 u sanyckaer
npeobpasosatens. [ocne 31oro otpuuaTENbHbIE
NONYNepyoabl HANPSXeHus ¢ 6a3bl TPAH3UCTOPA
VT2 nepuopmyecku otkpbisaioT Tpanauctop VI3,
nopsepxveas korgercatop C5 paspsxeHHbIM.
Ysen sanycka 8 paboTte yCTPONCTBA y4acT1s He
npuimmaet. Ecin no kakoi-nnbo npuumHe kone-
6aHmMa B NpeobpasosaTene NPekpaTATCa, TO KOH-
aercatop C5 HauMHOET 3apAXaTbea W yaen any-
cka GOPMMPYET MMNYNLC, 3AMYCKAIOLLMIA Npeod-
pasosatens. Pesnctopom R7 MOXHO M3MeHsTh
yactoty npeobpasosarens.

Mowusatop sosayxa (pue.3, rae 1 - soicoko-
BOMbTHBIN kaOENb, 2 - MeTanMyeckas oboima, 3 -
WM30NFUMOHHOSA BTYNKQ, 4 - METANIMYECKHIt KOpMyC
WonmMsaTopa, 5 - naryHHas Tpybka, 6 - meTanau-
YECKME MrONKW) COCTOMT U3 KOPMYCA, NPECTOBAS-
1oLLLEro CoBOM AMIOMUHUEBYIO MW NATYHHYIO TPY6-
ky anametpom 30 MM C NPOROMBHLIMA OTBEPCTH-
amn. Kpomku oTBEpCTHIt PO33EHBKOBAHLI AN NO-
NYYEHHsSt OCTPBIX KPOEB C LENbIO CO3AAHHMS Bonb-
LW NNOTHOCTH 30psa08. BHyTpu kopnyca yepes
WU30NATOPbI NPOXOAUT NATYHHAS TPYOKA C BMQAH-
HBIMM WTOIKAMM, KOTOPbIE PACTIONArQIOTCS TOYHO
MO LEHTPY KOMbLEBLIX OTBEPCTMIA B KOopnyce. Ye-
pe3 BHYTPEHHIOIO TPYOKY MPOXOUT BLICOKOBONLT-
Hbilt kabenb, KOTOpbIt BMECTE € TpybKoM 06pasy-
€T KOHAEHCATOP HEBOMBLIOH EMKOCTH (MPUMEPHO
15 n®). HebonbLuas BEMMUMHA EMKOCTH OrpaHM-
YMBAET BENMUMHY 30PSAA HA PaspasHukax. Mron-
KM MOHM3ATOPQ PACTIONOXEHb HA PACCTOSIHMHU
1..2 MM OT NOBEPXHOCT KOPMYCa MOHM3ATOPO.
[lnmHa MoHM3aTopa BHIBMPAETCS B KAXIOM KOH-
KPETHOM CIy4ae B 30BUCUMOCTH OT LUMPHHBI MO-

BEnok Ha puc.2. Mpeobpasosarens cobpaH No cxeme  NoCk 06PAGATLHBAEMOTO MATEPMANA.

NUTaHUS MOMyMOCTOBOTO MHBEPTOPA HA TPaH3ucTopax V11 Hacrpoiika. Heo6xogMmo BbICOKOBOMBTHBIM
n VT2, On HarpyxeH Ha nepeuuHylo 0BMOTKY — KaBenem MoAKIIoUMTL MOHK3ATOP K Npeobpasosa-
[ puc.1 | TpaHchopmatopa T2, KOTOPbIN ranbBAHMYECKM Temo. 3aTem K KOHUAM oBMOTKM | Tpaxcdopma-
Topa T1 nogkniounts yacro-
Tomep u ocuunnorpad.
SA1 FU1 1A T2 Bxnioyatot nutanme n nocne
- — VD1 VD4 BO3HMKHOBEHMS TEHEPALMH
C1 _L Il OLEHMBAIOT €€ YACTOTY W,
0.01mK KA202P HabBMmoaas GopMy 1 amnu-
~220B ' H Tyay konebaHui, pesucro-
) C3= [l 1 pom R7 ycranasnamsaioT on-

0.01mK Ri Il TMMHOQ:.:\/HKLHOTCTOTy.
) . TpaHauctopel
< L , & RS 10k VT1 u VT2 una KT809A
C4i=— \VT? 100 =N MoxHO 3amernTs KT812A,
R2m - | R%ﬁf_?‘[} VX HYXHO YCTQHOBMTb HQ
Il POAMATOPL MAOWAALID HE
C3, C4 100mk x 3008 meree 50 cm2. KompeHca-

R1, R2 270k
VT1, VT2 KT809A

.

PO3BA3LIBAET BLICOKOE HOMPSXEHME OT CETH Nepe-
MEHHOTO TOKA. ABTOKONIEGATENbHLI PEXUM PABO-
Thl 0BECNEUMBAETCA LENbIO OBPATHOM CBA3N NO HA-
npsaxeHunio, kotopoe cHumaetca ¢ obmotku Il
Tpaxchopmatopa T2 1 nopaetcs Ha obmoTky |
BCMIOMOTATENLHOMO TpaHChopmaTopa T1 v yana
3anycka, cobpaxHoro Ha Tpaxsuctope V3.
Mocne sknoyenus oikmouatens SAT koHaeH-
carop C5 sapsaxaetcs uepes peanctopsl R3, R6.
Korna HanpsxeHue HO HeM ZOCTUrET NPUMEPHO

topsl C1 v C2 ina K73-17;

C3 u C4 na K50-12; C5

na KM-6. TpaHchopma-

top T1 HOMOTGH Ha KOMbLE
u3 deppura 2000HH pasmepamn K10x6x5. Tep-
BUYHOA 0bMoTKa copepxuT 50 BuTkOB, BTOPaS M
TpeTba 06MOTKM - No 8 BuTKOB Npososom [MIJ1-
L10O-0,25.

Tpaxchopmarop T2 HamoTaH Ha eppUTOBOM
cepaeurvke HMC2000 ot crpouHoro Tparcdop-
matopa TBC-110/1. O6motkm | v Il HamaTeisatoT-
st nposogom MILO-0,33 v conepxar cootser-
creeqHo 90 u 5 sutkos. B kauectse BTOpUuHON BbI-
COKOBOSLTHON OBMOTKM MCMONb3YETCH BLICOKO-
BOMBTHOS KATYLLKA CTPOYHOTO TPAHCHOPMATOPA.

uekmprki NG 2004
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KOHCTPYNPOBAHWE W PEMOHT

H.[1. [opeiiko. r. SlagbixuH, BuHrmLkas 06n,

lMucemo Cawn 3asivesa (3 10/2003,
c. 14) Hpasutcs:

HEYEMHBIM ONTUMUIMOM M CTDEMIIEHMEM
npOSCHUTL 475 CebF M APYrMX HOBbIN BO-
npoc;

YECTHBIM OTHOLLEHHEM K fefy (He npunu-
ceiBaet cebe wyxue 3acnyr);

HQBLIKAMM B OPIraHM3ALMM TBOPYECKOTO
noucka.

Tema BeACTBATENBHO QKTYQIIBHA: Mbl €~
CATUNICTHAMA BBITTYCKQEM HOIEXHBIE DAKETHI-
HOCUTEIHM, HQ MPOTIXEHWHA AECATUIETHH Bbl-
11YCKQIM SNEKTPOTMTHYIECKNE KOHLEHCATOPbI-
nonypabpukarsi!

Pacecmotpum HekoTopbie HeTouHocTu. Po-
Bodee HANPAXEHWE AMOAOB, TMPMCTOPOS,
KOHAeHcaTopoB B cxeme puc.] cnemyet B
1,5-2 pa3a NOBLICHTH, YYUTLIBOS MMMYTLCHbIV
XAPAKTEP TOKOB B CXEME M HECTABMILHOCTH
CETEBOTO HAMPAKEHMS.

B “umnopTHbIX” NpeobpasosaTensx Bbi-
XOHOE HAMPAXEHMe TOXE CKNOAbBAETCA
M3 NPAMOYTONbHBIX MMMYNBCOB (3TO Pe3ko
CHUXOET MOLLHOCTb, POCCEUBAEMYIO KOMMY-
TUPYIOLLMMA SNEMEHTAMU - TUPUCTOPOMM
WM TPAH3UCTOPAMM), TONBKO B HOBBIX AMOH-
CKMX KOHCTPYKLMAX MPU U3MEHEHMU YaCTO-
Tbl BBIXOMIHOTO HAMPAXEHHS COOTBETCTBEH-
HO M3MEHSETCA MMUTENbHOCTb MMMYNbCOB.
B Takoit cxeme snektpomeuratens ‘kom-
GopTHO” PABOTAET NPM 3HAUUTENBLHON Ne-
pectpoitke yactotsl. [ing “croikosku” npeob-
PA30BATENEH W ABUTATENEN YCTAHABNMBAIOT
cneunanbHeie apoccen-"pactumpurent” Ko-
POTKMX MMMYNICOB (NPW MAMbIX 4ACTOTAX

BPOLLEHMS U MAIIOM MOLLHOCTH NPeobpaso-
BATENb BIAAET KOPOTKME UMMYIbChl BbICOKO-
ro HanpsxeHmsl).

YuuThiBas NNOXOE KAYECTBO “HALMX KOH-
[EHCATOPOB (BLICOKMI g yrna noTeps), xe-
natensHo coeantnts smecto Cl 6atapeto
KOHIEHCATOPOB, ANA YBENMYEHHS ANUTENb-
HOCTM WMMyNbCOB OTOOPA TOKA M3 CETH
MOXHO YCTQHOBMTb HO BXOAE CXEMbI (MOoCne
moctrka D1-D4) ewe omnn apoccens (370
YMEHbLUMT BPOCKM TOKQ W CIAIAAUT BLIXOIHOE
HanpsxeHue).

Tparchopmatop T2 emecte ¢ BbINpImu-
TEMbHBIMU MOCTMKOMM NMPENHO3HAYEH ans
sapana koHaeHcatopos C5 u Cé. 1 Kow-
[IEHCATOPbI CO3AAIOT MOCTOSHHOE HAMPS-
XEHME HO KOMMYTUPYIOLIMX CUIOBbIX THPM-
CTOPAX, CO3AABAS YCNOBMA AS XOPOLEro
3QMycka TUPUCTOPOB (BEAb HA MHAYKTMB-
HYIO HOrPY3Ky 3anyCTUTb 1BA COEAMHEHHBIX
MOCNENOBATENLHO TUPMCTOPA HENPOCTO).
Ouoas D7-D8 u D9-D10 coeannsier ¢ koH-
IEHCATOPAMM TOT TUPUCTOP W3 NApbI (BEPX-
HUX MM HUXHMWX), HO KOTOPOM Nepenag Ho-
NPAXEHNA MEHBLUE. 3HAYMT, KOHAEHCATO-
pel C5 n Cé He Tonbko obneryaiot sanyck
TUPUCTOPOB, HO W NOAREPXUBAIOT MPOXOX-
[leHNe TOKQ 4YEpPes OTKPbITHIE TUPUCTOPI
(MY HU3KO# BLIXOAHOM YACTOTE) A0 MOMEH-
Ta, KOTAA HYXHO ByAeT 3aKpbITh TUPHUCTOP.

[na sakpbiBaHKa “coceaHero” TMpucTopa
CNYXMUT COoeaMHAIOWMIA “napy” npoTueodas-
HO paboTatolmx NpMBOPOB KOHAEHCATOP
C2 (C3). Tak, npu oTkpbITom “nesom” Tupu-
crope (HanpsxeHne Ha Hem HebonbLuoe) no-

Q4G OTKPBIBAIOLIETO MMMYNbCA HA “MpaBbiit”
TMpUCTOP (M 3amyck “mpasoro” TMpuCTO-
pal) NPUBOAMT K PE3KOMY YMEHBLLEHHIO HA-
npsSXeHus Ha “NpaBom” TMPUCTOPE, 3TO M3-
MEHEHWE NepenaeTca Ha “nesbit” (OTKPbITHIN)
TMpucTop. Hanpaxenue Ha “nesom” Tpu-
CTOPE KPATKOBPEMEHHO CTAHOBUTCH 3AIMK-
paowmm! Takum 06pasom, eknioyeHne op-
HOTO TMPUCTOPA MPUBOLMT K 3AKPHITUIO €r0
“npotneodasrHoro cocena”.

B sasucumocTn OT BenuumHbl paGounx
TOKOB M AMANA30HA YACTOT BBIXOZHOTO HO-
NpSXeHNs NOABMPAIOTCA HOMMHANGI “3anK-
patoumx” koHaeHcatopos C2 u C3.

Inoawl D5, D6, D11, D12 scneacteme Bbi-
COKOTO COMPOTMBIIEHMA NPU MOMbIX HANPS-
KEHUSIX [LOMXHbI “CMAryaTh” CBA3b Mexay
TUPUCTOPAMU U TPAHCHOPMATOPOM.

IBa umnynbcHbIX TpaHcdopmaTtopa, oT-
kpbisatowme T1 1 T4 wan T2 u T3 moxHo
“ckonupoBaT” M3 Hennoxon “cosetckon”
KOHCTPYKLMHU - NMPUCTABKM BECKOHTAKTHOMO
perynuposanua (MBP-3A). B weit oaHa n3
$03 HANPSMYIO COBAMHANACL C ABMraTe-
nem, a ase apyrme dbassl (npu Heobxoammo-
cul) kommyTposanuce. Takum 06pasOM
obecneunBanocs npamoe unu obpatHoe
BPOLLEHME ABUIOTENS.

Buumanme! [Ipn pabore ynomsHyroro
[1BP-3A napsi cumuctopos “otkpsisarotcs”
reHEPATOPOM MMIYTIECOB HA MPOTAXEHNH
LONeH CeKyHi - BECITKOB CEeKyHA, YTObbI
obecneynTs PErymmpoBaHHe KIANaHa Ha
TPy60MPOBOAE B CTOPOHY OTKDLIBAHHS/30-
KpbiBanms. B Hawed cxeme npeanoututens-
HEE OTKPLIBATH 11APY THPHCTOPOB OFHUM
MOLLHBIM MMITYTILCOM [TONBKO TAKOE ynpas-
JIGHHE [I03BOTNT BBINONHNTL MPEOOPA308a-
TeNb C WHPOKMM ANQNAZ0HOM HaCTOT).

310 cumeoanyno, yto “500-tein” A.P.
3aiues NPAKTMYECKM 3ATPOHYA BOMPOC,
NPOMYLLUEHHbIA BCEX CUCTEMOM KOHCTPYK-
Topckoit meicin CCCP, - sonpoc, 8 koTo-
POM Mbl yXe AANeKo OTCTANM.

OrbiT PMOKTE H KOHCTRYHPOBOHHS B ROMCLUHKX YCOBHAX

I0. Bopoaatsivi, MsaHo-Pparkosckas 061.

1. Mpu pemorTe “BuTbIX” TPAHCHOPMATO-
pos, Hanpumep, TC-180 cneayer yaenurs
BHUMaHKE cbopke cepaedruka. Topusl ero
MOMOBMHOK CKNEMBAIOT CMELMOIbHLIM KNEEM,
MATHQ KOTOPOTO MPKU PA3PLIBE OCTAKOTCS HA
wdboBAHHOM NoBEPXHOCTM Xenesa (puc.1).
CoepmHaTs CepaeyHmK Crieayet Tak, KaK OH
Bbin coeanHeH 4o pemoHTa. B npotusHom
Cyyae TpaHchopmaTop Byaet ryaets, rpets-
csl, v BbiCTpee BHIHAET M3 CTPOS.

2. BpemeHHyto 30MeHy KNUHOBOTO peMHs
MOXHO BbIPE3QTH M3 CTAPOM OBTOMOBMILHOM
nokpbiwky (pUe.2). CHadana ckat paspesa-
IOT HO [1BE MONOBMHKM, 3ATEM C KAXLOWH MO-
NOBMHbI HOPE3QIOT PEMHM TPEBYEMON WmpK-
Hbl. Ha HM3KOOGOPOTHBIX, HANPUMEP, CBEP-

E-mail: electrik@sea.com.ua

NUALHBIX CTAHKOX TOKME PEMHM MOTYT Chy-
XUTb FOACMM.

3. O6bIYHO HEOMBITHBIE PEMOHTHMKM HO-
YMHQIOT PEMOHT MMNYALCHOrO Bnoka AnTa-
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HUs C 3ameHbl TpaHchopmatopa. Crenats
3TO O4YEHb TPYAHO, MOYTM HEBO3MOXHO, d
IMABHOE - He HyxXHO. TpaHcdopmaTopsl B Ta-
KuX BNOKOX MUTAHMA HUKOTAQ HE BLIXOAAT W3

Y
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CTpos. 9 He 3HAI HM OZHOTO TenemacTepa,
KOTOPbIM Mmen Bbl B CBOEH NPAKTMKE XOTb
OfMH TAKOM CTy4ait. A BOT BLICOKOBOMBTHbIE
CTPOYHBIE TPAHCHOPMATOPLI BLIXOAAT U3
CTpos 4acTo. 1poMCxoamnT 3T0 B OCHOBHOM
3UMOW, KOTAA B MOMELLEHUM MOBLILIOETCS
BAICXKHOCTb BO3AYXA M3-30 MIIOTHO 3AKPLITHIX
OKOH W YBENMYEHWS BPEMEHM NPeGLIBAHNA
niofen B LOMAX.

4. Ecnn pemeHb Ha cTaHKe NpobykcoBbl-
BOET, HE CMELUNTE YCHIMBATH €10 HOTAKEHME.
Ot 37010 pemeHb BLICTPEE M3HALIMBAETCA U
nonaetcs. 4To6bl pemeHs KIMHOPEMEHHO
nepeaauM He NPOBYKCOBLIBAM, JOCTATOYHO
HOTEPETb ero KaKoM-Hubyab cmonoit: bu-
TYMHOM, KAHU(OMBIO, XMBMUEH COCHBI, €U
WK [PYTHX XBOMHBIX MOPOJ IEPEBLES.

5. Tpybonposoa Ans AePUBALMOHHON MK-
HU-TDC MOXHO M3rOTOBUTbL M3 CMUCAHHOTO
MOXAPHOTO pykaea (3 6pesenTal). Takue py-
KOBO MOXHO COEAMHATL B [MHHbIE TPYBO-
MPOBOAbI, MX NETKO YMCTUTb OT HAPOCTOB,
MPOCTO NOMSB pykamu. [lepuBaumoHHbI py-
KOB YKIQABIBAETCA HO AHO Py4bsi C GONbLIMM
mopynem croka. Camoe Bonblioe konuye-
CTBO TAKMX pyubes cocpepoToueHo 8 Kap-
naTax.

6. [pu Nokymnke HEKOTOPbIX TOBAPOB (Na-
ANbHUKOB, CTPUIYLLAX MALKHOK, B10KOB MK-
TAHWS, MATHUTON M NP.), CM 6CTb BO3MOX-
HOCTb, U3MEPLTE COMPOTMUBNEHME HA KOHTOK-
TOX CETeBOM BUkM. Yem 310 conpotusnerme
6onbLue (y ORHOTUMHBIX M3AETNM), TEM MEHb-
L€ LIAHCOB MPEXAEBPEMEHHOTO BLIXOAA M3
CTPOA Y AGHHOTO K3EMNAAPA.

7. MHorve nokynatenu OTKA3bIBAKOTCA
NPMOBPETATL AMNOYKH-5KOHOMKM TOSMbKO
noTomy, 4To oHu “criabo ceetat”. Bo-nepasix,

NOAMNbI AHEBHOTO CBETA AQIOT CBET TOTO XE
CNeKTPa, YTo W conHeuHblit. [Hem, koraa
paBOTAIOT MAra3WHbI, STOTO CBETA HE BHA-
HO M OHHOE 0BCTOATENLCTBO CREAyeT yuu-
THIBATb. BO-BTOPbIX, NAMNOYKA-3KOHOMKA
WMEeT CBOWCTBO ‘pasropatbcs’, TO ecTb
MPOSBNATL CBOM CBETOM3NYYAIOLLME CBOMCT-
BQ TOMbKO Mocne nporpesa. [loatomy He To-
POMUTECh, MOJOXIMTE MUHYTY, M TOTAA CMO-
XETE MPUBMILHO OLEHUTH CBETOBYIO MOLL-
HOCTb NOMbI.

8. OueHuTb paboTy MCNPABHOTO NyMLTA
Y moxHo ¢ nomouwpto doToproaa TMna
®L1-263-01 unu nopobHOro, BKMKOUYMB €ro
HEMOCPEACTBEHHO HA BXOA OCUMNNOrpada
(puc.3). MHenne o Tom, 4TO TOK MOXHO
W3MEPHUTb YPOBEHb M3ITYYEHWS NAMN B MH-
dpakpacHoi 06nacty, yebl, ownboyHo [1].
LaHHbM CnocOBOM MOXHO M3MEPHTL TOMb-
ko amnnutyny MK-usnyyenmit, To ects ypo-
BEHb MyNbCALMM.

9. Hepocraiowyio kpbiky BO3AYLIHOM
CHCTEMbI OXTIAKAEHMS STIEKTPOMOTOPA MOX-
HO M3rOTOBMTb M3 MPOYHOTO KAPTOHA, CKre-
EHHOTO C nomoubio Honee NOAATAMBOTO
Mmatepuana: bymaru, xnon4aTobyMaxHON
WM NbHAHON TKaHK (PUC.4).

10. Yetbipe koneca OT AETCKOM KOMACKM
MOMOTYT CHEeNaTh BAW CBAPOYHBIA TPAHC-
dopmatop bonee mobunbHLM (pUC.5). Te-
nepb He Hago BOSTLCS, YTO OH OMPOKUHET-
.

11. MHorna BO3HWKAET HEOBXOAMMOCTb
BbICTPOM NMKBUAALMM 3AMHCEN HO MATHATHOM
MNEHKE M AUCKAX. ITO MOXHO CAENATh MIHO-
BEHHO C MOMOLLBI0 PA3MATHUYMBAIOLLETO
YCTPOWCTBA ANt UBETHBIX KUHECKOMOB W MAr-
HUTHBIX TONOBOK MATHUTOGOHOB.

12. Mpu paboTe HO CBEPAMILHOM CTAH-
Ke WM 3NEKTPOTOUMIE MPUXOZMTCH MONb3O-
BATHCA BOAOM 1A OXICXKAEHAEM CBEPA W OB
pabatsisaemsix getaned. OT 3TOro CraHku
PXABEIOT, UMEIOT HeonpATHLIA Bud. [ng To-
ro uTobbl XEneso He PXABENO, HyXHO [O-
6aBNATL B BOAY KAKYIO-HUOYAb Wenoys (co-
Ay, noTaw, KAyCTHK 1 np.).

13. B anekTpobyannbHuke KATARCKOrO
NPOM3BOACTBA YACTO NIOMAETCS MON3YHOK
BLIKNIOYATENS 3BYKOBOTO curHana. [lonb3o-
BATHCA TAKAM BYAMILHUKOM CTAHOBHTCS He-
BO3MOXHO: OH [ONTO 3BOHWT 2 Pa3d B AEHb
W BricTpo paspsxaet barapeiiky. He peko-
MEHLYIO KNENTb MOM3YHOK Wi M3rOTCBNMBATL
HOBBIA, NyYLLE YCTAHOBMUTL B KOPNYCE YACOB
OBbIYHBIA BBIKIIIOYATENL M CBA3ATH €0 CO
CXemoit ByamuabHUKa AByMA nposogamu. [e-
ped pas3bopko BYaMIbHMKG MyyLE YCTAHO-
BT “GyannbHyio” cTpenky Ho 12 uacoe.
3aTem npu cbopke CTOBLTE BCE CTPENKM
Ha 12 4acos - HUKOraa He ownbeTecs ¢ no-
NOXEHUEM MMHYTHOM M “ByaunbHOR” CTpe-
noK.

T4. Y 31eKTPMKOB WMHOTAA BO3ZHMKAIOT
TPYBHOCTU C MOAKIIOYEHMEM YNIPOLLEHHbIX
MOTHUTHBIX MYCKATENEH UMMOPTHOTO U OTe-
YECTBEHHOTO MPOM3BOACTBA. A MCmonb3yio
cxemy pMUC.6, oTcoeanHue y aBurarens 3o-
3emnenue cpeaHein Toukn “3sesabl’. Cxema
paboTaeT 1 npu 303emneHHoN “3sesne’,
HO CunbHO MCKpuT kHonka “Tyck”, npexae-
BpemeHHo noaknioyaiowwos dasy C k “sem-
ne” N.

15. Mpwu skenayataumu 3epHoapobunok
yacto npobusaetcs cuto. CHavana  gymar,
4YTO BUHOBATHI B 3TOM KOMHM, NOMOAQIOLLME
B GyHkep BmecTe ¢ sepHom. Ho kamum pas-
BMBAIOTCA B MblNlb 36PHOAPOBUNBHBIM MEXQ-
HM3MOM. BMHOBHMKM NpoGouH B cuTe - Me-
TOANMYECKME npeaMeThl (rBo3amM, GONTh K
np.). Bunoxute sepHonpuemHbiii GyHkep
MOTHWTOMM, CKOXEM, OT HCNIOPYEHHBIX TPOM-
korosoputenei. MarHuTsl GLICTPO Nokpo-
IOTCS! PA3HBIMU METAMIMYECKUMM NPEAMETO-
MH, 0 cuTo Bonblue He Byaer npobusaThes.

16. ®nakoH M3-nog NAKA A8 HOrTel
04eHb yI0BEH NS XPAHEHHS NOANLHOM KMC-
NOTH, TAK KAK BHYTPM COAEPXMT KMCTOUKY,
rOTOBYIO K yNoTPEBbneHMIo.

17. TpuTynneHHble UronKu OT MEeaUUMH-
CKMX LINPHLOB, KOTOpbIE paanoniobutent
UCMIONb3YIOT A4S BLINAMBAHMS MMKPOCXEM,
co BpemeHem 3abueaiotca. YucTuTb Takue
WrOMKM YAOBHEE BCEro C NOMOLLBIO CTALHOM
XWNbl OT OPMENCKOrO CBASHOTO MPOBOAC.

18. AkkyMynaTopHbI GOHOPUK OYEHb Y0~
BeH NP1 PEMOHTE Tenesn3opos Ha aomy. Ec-
NM MOfL PYKOW HET Takoro GOHAPHMKA, TO
MOXHO MCNONb30BaTh 0BbIYHOE 3epKano,
CNPOEKTUPOBAB “30iumK” OT KOMHATHOM Nto-
CTPbI B HYXHbIA GPATMEHT PEMOHTUPYEMOI
CXEMI.

Jluteparypa
1. Enkmn CA. Jlamnsl aHesHoro cseta. Mn-

noam. Akcuomsl. Acnextsl//Pagioama-
Top. - 2003. - Ne8. - C.36.
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Peaynamopsl HanpAXeHuA 1...10 B ¢ uchonb3oBaxueM peaynupyeMbix
ycmpoucma HF gnA ckpeImo2o U HapyXHo2o MoHmaxa P20, [P44

Perynupyiowue ycrpoiicTea ans no-
nyuyeHus HanpsxeHuii 1...10 B (puc.1)

KOst BCTOBKQ, MapkupoBarHas F (Geictposeit-
creylowas) Ha Tok 6,3 A. 3anacHas nnaskas

Aptukyn:

E 19 016 43 Elio Trend. Liset cnorosoi ko-
cn. Crpoitsiit monTax IP20;

E 19016 44 Elio Trend. Liset nonapHbiit 6e-
nbirt. Ckpbitbii MmoHTax 1P20;

E 19 016 80 Eljo Decora. Upet nonspHbiit
Genbiii. Ckpbitoii monTax [P20;

E 19016 75 Elio Aqua-Trend. Liset nonsp-
Huit Genbid. Ckpbitbiit moHTaX 1P44;

E 19 016 80 Elio Aqua-Trend. Liset nonsip-
Hiit Genbif. Crpbitbiit moHTOX [P44.

FTa6aputHbie pasmepbl: §2%82 mm.

Fny6uHO CKPLITOrO MOHTCAKA: 24 MMm.

CkpbiTbii moHTaXK IP20: & ycraHosoy-
HOM KOPOBKe, POCCTOAHWE MEXAY LIEHTPOMM
kpenexHbix oteepctuit 60 mm.

HapyxHbiii moHTx IP20: B kopobke
E 51027 00, uset cnoHoBAs KOCTb UM B KO-
pobke E 51 027 01, uer nonspHbii Gensiit.

Ycrpoiictea Trend IP44 pgns ckpbito-
O MOHTCAKA: NPOACIOTCH KOMMEKTHO C yn-
NOTHAIOLLMMK MPUHAINEXHOCTAMK Trend ans
COOTBETCTBYIOLLIEN YCTAHOBOYHOM KOPOBKM C
3QLWMTHBIM KOXYXOM CBETOPETYNATOPA.

Ycrpoiictea Trend IP44 pna Hapyx-
HOIO MOHTOKQ: NPOAQIOTCA KOMMIEKTHO C
30KPBITOM B KOXYX HUXHEN YOCTbIO CBETOPE-
rynsTopa.

CKPbITbIA U HAPY)KHbIA MOHTAX YC-
Tpoicrs Eljo Decora IP44: npy vcnonsso-
BAHMM [IOMONHUTENbHBIX 3ALIMTHBIX CPENCTB
crenenb 3awmThl yctpoicts Eljio Decora mo-
XeT BbiTb NoBbilueHa [0 1P44.

HomuHanbheii Tok: 10 A,

HomuHanbHoe Hanpsykenue: 230 B
-10% / +6%, vacrora 50 M.

PacyeTHOS MOLLHOCTb: MOMKIIOYEHHE
1-50 HF-ycrpoitcrs, usrotasnmsaemsix Philips,
Osram. Siemens, Helvar u 1.0, ana nonyde-
Hus Hanpsxernit 1...10 B. Toaknioyatotea «
BbIBOJAGMM MIIOC U MUHYC PEryIMPYIOLIMX YC-
TPOWCTB.

[Nonmeyarme. [pn MoHTaxe BaxHO co-
6II0AATL [PABHIbHYIO ONFPHOCTL MOAKITIOYE-
HuS BCEX Lieney.

MnaBkas BCTABKA: npeun3noHHas niae-

E-mail: electrik@sea.com.ua

BCTOBKQ YCTOHOBAEHA B AEPXATENE.

Boiknmouarenb: 1-nonocHbii, HOXUMHOM
KHOMOYHbIM BLIKIOYATENb HO MAKC. TOK 6 A.

[Mpumeyanme. JIlOMMHECUEHTHbIE NAMMLI
10%36 Br (Makcumym) unm skeuBaneHTHas no
MOLLHOCTM HOrPY3KQa MOTYT MOAKIOHATLCA Ye-
PE3 HOXMMHOM BHIKIIOYATENb PErYNATOPA HA
Tok 6 A. Ecw npoussogutcs perynuposa-
HIE HECKOMBKMX JIOMMHECUEHTHBIX IAMM OT Ofi-
HOTO PETyMPYIOLLErO YCTPOMCTBA, TO MX Le-
MU 30XKMTAHMS JOMKHbI BKIIOYATLCA OT OT-
[1ENLHOTO BLIKIIOYATENS UM OT NPOMEXYTOY-
HOro pene.

CoeguHUTENN: BYHTH, OOBLINHO NpHMe-
HAEMbIE C MOCTMKOBbIMM COEIMHUTENAMM.

Pamka gng kpenneHus:: cranbHas nno-
10 € 4 oTBEpCTMAMM.

Marepuan: tepmonnact, He ComepXuT
ranoreros, nonueuuunxnopuaa (PVC) wnm
CBUMHLQ.

MonaeneHne papuonomex: B cooT-
sercteun ¢ CISPR 14.

Cepmudmumporano: S, N, Fi, CE.

Perynupyiowume ycrpoiictea ans no-
nyuyeHus HanpsxeHuii 1...10 B (puc.2)

Ina yctpoiicts perynposaHms ceeta mo-

O,;a % OCQ AR:I;: o)
)

HbIM MOMIIOCA COBMMHANUCH C COOTBETCTBYIOLLIK-
mu nontocamn HF-6nioka. Beisoas! Beiknioua-
Tens | 1 2 NOAKIIOYQIOTCA [NA YCTAHOBKM YC-
TPOMCTBA BO BKIMIOYEHHOE W BbIKIOYEHHOE
coctosHus. Paspbisaembiii TOK (KommyTHpyto-
wasi CcnocoBHOCTL) Makcumym 6 A (Makcu-
MOTbHOA MOLHOCTb MOAKMIOYOEMBIX TIIOMM-
HecuenTHbix namn 360 Br). Ecnm warpyska
MPEBLILIAET YKA3OHHOE 3HAYEHME, B PA3PbIB
LMY M BMECTO HOTPY3KM MOAKNIOYaeTCs 06-
moTka pene. JlOMUHECUEHTHOA NaMNa He
[IONXHQ MOMHOCTLIO BLIKMIOYATLCA, KOTAA Pe-
MYAMpYIOLLEE YCTPOHCTBO YCTAHOBEHO B NO-
NOXEHHE, COOTBETCTBYIOLLIEE MUHVMYMY BbIXOfI-
HOTO HAMPAXEHUS.

MoxHo ynpasnsTs ceayiowmm1 yCTpoicT-
BAMM:

Philips ETC - R, Hanpumep, ETC 236 R;

Philips BPL - D13, nanpumep, BPL 155
D13;

Perynmpyemsie HP-6rioku Helvars EL-AC, EL-
BC u EL-HFC;

Siemens EVD-dynamic Ha nmommHecueHTHbIE
namnbl MowwHocTbio 36 Bt 1 58 Br;

Osram QT-DIM 1x18-3x56 Bt gna Delux
D/F 1 1.8, a Takxe apyre CTAHAAPTU3MPO-
BAHHbBIE YCTPOWCTBA [NA PETYNIMPOBAHMS HA-
npsxerms 1...10 B

Heo6xopumo cnepyiowyee:

* Y6eautoca, uto HF-yctpoiictso perynupy-
ercs.

* [MpOBEPUT, YTO MOMUHECLIEHTHAA TAMNA
HE BLIKIOYAETCS NMOMHOCTBIO, KOTAG PErynupy-
foLLIee YCTPOWCTBO YCTAHOBIEHO B MOMOXEHHE,
COOTBETCTBYIOLLEE MUHMMYMY BLIXOIHOTO HQ-
NPSXEHMS.

* [poBEPUTS, YTO IOMNA HAAEXHO BBEPHY-
Ta B cBOe rHe3no. [lpu nnoxom koHTaKTE
BO3MOXEH XONMOJHbIA 3aMyCK.

* [MpOBEPHTH, YTO BLIXOHBIE HAMPAXEHMS
1...10 B scex ycrpoicts noakmiodeHs npasuib-
HOM MONSPHOCTbIO.

* Henb3s noakmouath MOMUHECLEHTHBIE

-]1-10V, 0,2-200mA

s O v
[——|

L

N

MMHECLIEHTHBIX NAMM C PEryaMpyembiMu 6a0-
kamu HF. Moryt perynuposatses 1-50 6no-
kos HF, Y 19 016 42, -44, -56, -75, -80.
PerynupyiolLiee yCTpoicTBo noakioyaeTcs
TAK, l-ITO6I:I €r0 MOSIOXMUTENbHbINA 1 OTPMLUATENb-

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

+|Perymmpyembie HF-610k1

230 B - nuranne aas HF -
6.axoB, Makc. TOK 6A

namnel obuwen mowHocTeio bonee 360 Br,
4TOGbl HE MPEBLICUTL PA3PBIBHYIO CNOCOG-
HOCTb BbIKNIOYATENS.

TNo marepmanam nHOCTPAHHON neyatm cra-
Ti0 nogrotosmn bopaosckmii M.B.
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Or pepakuymm. [pogonxaem neyarats no 309BKAM YUTATENEH CXEMbI CTOPLIX M3MEPUTETbHBIX MPHOOPOB.
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HKkom 32

MuoronpenensHbiii nepe-
HOCHbIH AMMNEPBONLTOMMETP
MOTHUTOSNEKTPUYECKOM CUC-
Temsl “ABO-5M1" npepras-
HOYEH A8 W3MEPEHMs CHbl
TOKO M HAMPSXEHUA B Lensx
MOCTOSIHHOTO M MEPEMEHHOTO
TOKOB, O TOKXE M3MEpEeHUs
COMPOTUBEHMS MOCTOSHHOMY
Toky. [Mpubop npumensertca
npu Temneparype OKpyxaio-
wei cpens ot =10 go +50°C
M OTHOCUTENBHOM BAAXHOCTY
sosgyxa 30...80%.

Mpubop umeet cneaytowme
npesensl U3MepeHus:

Cuna nocrostHoro Toka: 60
mkA; 300 mkA; 3 MA; 30 MA;
120 MA; 1,2 A; 12 A

HanpsxeHue noctosHHOro
Toka: 3, 12, 30, 300, 600,
1200, 6000 B.

Cuna nepemeHHOro Toka:
3 mA; 30 MA; 120 MA; 1,2 A;
12 A

Hanpsaxexue nepemeHHoro
Toka: 3, 12, 30, 300, 600,
1200, 6000 B.

Mpnbop MmeeT conpoTus-
NeHne NOCTOSHHOMY TOKY:
3...300 Owm; 0,3...30 kOw;
0,03...3 MOw.

Mpubop moxet pabotars
NP1 YPOBHSAX CUrHana ot =12
no +/8 ab. Ha 6onbuwmx npe-
LENOX M3MEepPEHUs HaNpsxe-
HUAM MOCTOSIHHOTO W nepe-
MEHHOTO TOKA NpMBOpP NpyMe-
HAETCA TOMLKO C OTAENbHbIMM
B3OMMO3OMEHAEMbIM AenuTe-
nsmu Hanpsxexus. BxogHoe
conpoTtuenenune npubopa
pasHo 20 kOm/B Ha Bcex
MPeaenax U3MepeHui nocro-
SHHOTO  HAMPAXEHUS U
2 kOm/B Ha Bcex npepenax
U3MEPEHWI NEPEMEHHOTO HO-
npsxenns. denutenu sxomat
B KOMMIEKT npubopa.
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Mydrbl anekTpomarHuTHbie GPHUKLMOHHbIE MHOrogHcKoBbie 311M

O6wume ceBepeHus W HOPYXHbIX) 1 akops. Mydta cobpara Ha obuiei BTynke, cuasieit

MydbThl 31EKTPOMArHUTHBIE MOCNAHBIE MHOTOAMCKOBbIE  HO Bedylem (enomom) sany. C BEAOMbIM (BEyLIMM) BOOM CBA3QH
cepn D11M ¢ MOTHUTONPOBORALLMMM IUCKAMM NPEAHO3-  MOBOROK (B KOMMNEKT NOCTABKM HE BXOAWT), KOTOPbIM COBAMHAETCS C
HQYEHbI 1A GBTOMATMYECKOTO W IMCTAHUMOHHOTO YNPABNE-  HAPYXHBIMM IMCKAMM. BHYTpEHHME ancku cBA3aHbI CO BTynKoM. Katyw-
HUS MPMBOAGMM METANNOPEXYLLMX CTAHKOB M APYTUX MALMH; KO BO3OYXAEHMS MydThl 30KPENNEHA B KOPMYCE (A8 KOHTAKTHBIX W TOP-
MOTYT LUIMPOKO MPUMEHSTLCA B OBTOMATMYECKMX KOPOBKAX — MO3HbIX MydT) mnm B aepxatene (wns 6eckOHTaKTHbIX MydT).
CKOPOCTEM, NOAAY, MEXAHM3MOX MOAAY M BCTIOMOTATENbHbIX BbiBOmHbIE KOMLBI KATYLIEK BECKOHTAKTHOMN M TOPMO3ZHOMN MydT Bbi-
NEPEMELLEHHI B KQYECTBE TOPMO3OB B MO3MUMOHHBIX M BELEHH HOPYXY YEPES CNELMANLHOE OTBEPCTUE B AEPXATENE UM KOp-
LUMKIOBLIX CUCTEMAX, O TAKXE KAK CUEMHbie (MyckoBbie) yc-  nyce.

TPOMCTBA.
Fa6aput Tun mydbTsl Mn Ms +0,9, c| +0,1, c
KonTakthas | BeckontaktHas | Topmoswas
05 211M052 211M054 211M056 25 16 0,25 0,07

06 211M062 211M064 211M066 40 25 0,28 0,08

07 211M072 211M074 211M076 63 40 0,32 0,09

08 211M082 211M084 211M086 100 63 0,35 0,10

09 211M092 211M094 211M096 160 100 0,38 0,12

10 211M102 211M104 211M106 250 160 0,40 0,16

11 211IM112 211M114 211M1146 400 250 0,42 0,18

13 211M132 211M134 211M136 1000 630 0,48 0,32

1 1 1

12 2311M122 211M124 211M126 630 400 0,45 0,24
1 1 1
1 1 1

14 211M142 211M144 211M146 1600 1000 0,50 0,40

b,
n nasoe

Ycnosus 3kcnnyarauum
Beicota Hap yposrHem mops go 1000 m.
Iuanason pabounx temnepatyp ot +1 po +45°C.
Okpyxatolas cpena B3pbisobe3onacHas, He coaepxa-
Li0S MBIAM B KOMMYECTBE, HApYyWaoLem paboTy snextpo-
MQrHUTHON My(Thl, O TAKXE OrPECCHBHBIX G308 M MOPOB B
KOHUEHTPAUMSX, PA3PYLLICIOLMX METOMTE U M3ONALMIO.
Pabouee nonoxeHue B NPOCTPAHCTBE BEPTUKANLHOE MW
FOPH3OHTANBHOE.
CTpyKTYpa YCNOBHOIO 0603HOYEHHS
ATIM XXX-XX-X4:
311M - anextpomarHutHas mydTa;
XX - Homep rabapurg;
X - ucnonHexue mydsl (2 - koHTaKTHOR, 4 - GeckoHTaKT-
Has, 6 - TOPMO3HAS);
X - Homep nocapouHoro oteepctus B pamy (1, 2 wm 3); L
X - ucnonmenme no cnocoby nocamku Ha san (A - wno-
HOYHOE NOCaNOoYHOE OTBEPCTHE, B - Winuesoe nocapo4Hoe
OTBEPCTHE C LIEHTPMPOBAHMEM MO BHYTPEHHEMY AMAMETPY,
H - wivuesoe NoCcamoYHOE OTBEPCTME C LEHTPHUPOBAHMEM
MO HAPYXHOMY AMAMETPY); L
X4 - knmmatnieckoe ucnonnenme (YXI, O) u kateropus
pasmelleHms (4).
TexHuueck1e XapaKTEPUCTMKM NPUBEAEHH B TABAULE.
[uTaHMe MydT OCYLLECTBNAETCA OT CETU NOCTORHHOM MK
NEPEMEHHOTO TOKA YEPES ABYXMONYNEPUOMHbIN BbINPAMUTENb. \\
Ina mydt 05-07 rabaputos HEOBXOOMMO GUALTPOBATH i
MyNbCAUMM HQ BbIXOAE BhINpAMUTENs. Bennunna dunsTpyio-
wen emkoctn gomxHa Guims 1500...2000 mkD. H—Ll—
Mn - HOMMHONbHBI NEPeAaBOEMIA MOMEHT; T
Mg - HOMUHQTbHBIA BPALLQIOLLMA MOMEHT;
10,9 - Bpems Hapactarms momenTa 1o 0,9Ms (Bpema srio- 7;}II v
YeHms);
10,1 - spema naperms momenta o 0,1Ms (Bpems oTknio-
YeHus). L |
KoHctpykuma v npuHumn pgeicreus I —= Ha aflyGuHy n
Mydra (puc.1-3) cocrouT us cneayioumx O(CHOBHbIX ya- ]
CTeM: KOPMyCa, NAKETA GPUKLMOHHBIX AUCKOB (BHYTPEHHMX pyc.2

Dy

UcnonHeHue A

UcnonHerue H u B
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CMPABOYHbIN JINCT

B KOHTOKTHO# MydTe OAMH BHIBOZHOM KO-
HeL, KATYLUKY MPUCOEANHAETCH K KOHTAKTHO-
MY KOJSbLly, O APYrOM - K KOpMycy.

[Mou Nopaye HOMPSXEHUS HA KATYLLKY Myd-
Tbl IKOPb MPUTATMBAETCS K KOPMYCY U CKMMA-
€T NAKeT PUKLMOHHLIX AMCKOB, B PE3YNbTA-
Te YEro MOMEHT NepeaaeTcs C BedyLLero Bo-
NA HA BELOMbIA.

ToKOMORBOA KOHTOKTHBIX MyT OCYLLECTB-

h

AA

_Kanaexa nod konbuo
~" no OCT 9833-73

19e7Cq C NOMOLLBIO LLIETKOAEPXATENS.

AUTRAR

FTa6apuTtHble M NpucoeaUHUTENbHBIE
pa3smepbl. Pasmemeuue N MOHTOX
My@dTbl MOXHO YCTOHOBNMBATL KAK HA rO-

Q'

Ds

PU3OHTANbHLIX, TOK M HA BEPTUKASIbHLIX BANIAX.

Mpu ycranoske mydt I11M-2 Heobxomu-
MO 06eCneunTh GUKCALMIO MX B OCEBOM HO-
MPABEHNM MYTEM YNOPA BTYIKM B COCEAHME
AETANM, PACMONOXEHHBIE HA BATTY, C NOMO-
LWbIO MPOCTABOYHbIX WAKG Wnn BTynoK. Bhy-
TPEHHSIS CTEHKA MOBOAKA OMXHA BbiTb pac-
MONOXEHO HA POCCTOAHMM HE MeHee
4..10 mm o1 Topua MydTsl (Bonblume paccTo-
aums ana Gonbwmx mydt). CoocHocts no-
BOOKA W BTYNKkKM creyeT Buinepxusats B npenenax 0,01..0,03 mwm,
61eHne TOKOMOABOAALIETO KOMbUA NOCNE YCTAHOBKM BANA C
mydtoit 8 onopsl He Gonee 0,02..0,04 mm, B 3aBMCHMOCTH OT
pasmepa My,

LLleTkopepxaTens yCTAHABAMBAETCA B PE3bOOBOM OTBEPCTMM
KOPMYCO MEXAHM3MA MM HA KPOHLUTEHHE BHYTPM KOPMYCA Y3na.

[Mput BeTpoitke mydT D11M-4 kaTywKoaepxaTens XenarensHo
MOHTUPOBATL B PACTOYKE KPBILKM KOPMYCA MexaHusma. Bos-
MOXHO TAKXE YCTAHOBKA C MOMOLLLIO GIIGHLEBOrO CTAKAHA C Mog-
LWMMHAKOMM HO BASTY MM MOPHBIA MOHTAX ABYX KATYLUKOAEPXQ-
Tenei “cnuHkamn’ Ha obLiem CTakaHe.

Mydter 211M-6 ycTaHasnvBaioTCs kpennenem GnaHua K

CTEHKE Yy3na KAK BHYTPM, TAK M CHAPYXK y3nd.

CeOBOAHYIO WINKLEBYIO BTYIKY NYYLLIE MOHTUPOBATL CO CTOPO-
Hbl SIKOPS.

Cmaska suinonnsercs maciom M-20A no TOCT-20799-88.
Mydtel D1TM-2, 3TTM-4 cMa3bIBAIOTCA M3HYTPH Yepes oTBep-
cTne B ITIOJJ,KOIH 4aCTn LUJ'IMLI,eBOl:i BTYNIKK, KOTOPASA BbIBOAMTCA HA
LEHTPMPYIOLLYIO NOBEPXHOCTb. [1pu cmaske nonueom mydT
31IM-2, 311M-4 u 311M-6 uenecoobpasHo NOAABATL MACTO
Yepes LLEeNeBok Na3 NEHTOYHOM CTPYEH, HONPOBNEHHOM BAOMb Pa-
omyca My,

Cnenyet usberatb norpyxenns mydt, ocoberHo I11M-2, s
macro.

PoropHbii TEnOrEHERKTO H YA

(Mpononxerme. Havano cm. 8 3 5/2004)

HOHUMOBCHHOH ONOPHOH CTOHKE

JLIT. Qomurckmt, akan. PAEH. r. Yepkacchi

Jcku3bl AeTaneil TennoreHeparopa

Yeprex poTopa nokasaH Ha puc.2. Mao-
TEpPUQn 30roTOBKM AN U3TOTOBNEHWS POTOPA
- nobas yrepoancTas CTanb Ui Cepbii yy-
ryH. [pu BeIBOpE 30roTOBKM MPOBEPHLTE, XO-
POLLO N €€ MOBEPXHOCTb CMAYUBAETCA BO-
no#t. Pessba M260x2 nes. 8 310M feTanu ne-
NAETCA NEBOM ANA TOro, 4TOBbl NpM BKITIOYE-
HUM 3NEKTPOABMIATENS, BPALLAioLero Ban 8
TEMOreHepaTopd, 3T MACCMBHOS AETAMb
HE OTBMHYMBANACH C COMPArAEMOTO C HEM Tek-
CTONUTOBOTO AMcKa 14, HACOXEHHOrO Ha
an. /160 Banbl HOCOCOB BE3flE MPUMHATO BPA-
LATb MO XOAY YACOBOW CTPESKH, eCU CMO-
TPETh HA HACOC (B HALLEM CTTy4ae Ha Tenno-
reHepaTop) CO CTOPOHbI SNEKTPOABMIATENS.
Mpu Hapeske pessbsl M260X2 nes. kak Ha
3TOM ieTanMn, TOK M HO COMPSTOEMOM C Hel
TEKCTONMTOBOM Amncke 14, 3ckus KOTOpOro no-
KA3QH HO PMC.3, CrefyeT NpOCieanTs, YTo-
6ol 570 pe3sboBoe coepuHeHne BN nnoT-
HbiM, 4TOBHI AeTanb 13 HOBOPAUMBANACH HA
netans 14 Tyro, 6es niodra.

[Mpu usrotosnennn potopa 13 Tennorewqe-

uekmprki NG 2004

E-mail: electrik@sea.com.ua

paTOPa He CReayeT CreLunTh C BLICBEPNMBA-
HMEM CPQA3y BCEX OTBEPCTHH - yrmyBneHuit Ha
nnockoi ero nosepxHoctu. Cpenaitre ans
HOYANQ BCErO 6 OTBEPCTUM M UCMLITANTE Ta-
koW “HepopenanHbid” potop B pabore. Ecim
5Tux 6 OTBEPCTI-YIIYONEHMI HA NNOCKON NO-
BEPXHOCTU geTamu 13 OKaXeTCs JOCTATOUHO

A POKAYMBAHMA MMM BOMbI YEpes Tensore-
HEpATOp, TO OCTAMbHLIE OTBEPCTHUA-yMTybne-
HUS CBEPNUTL HE HOMO.

Cka3aHHOE He OTHOCUTCS K OTBEPCTHAM
07 HO UMIMHAPMYECKO MOBEPXHOCTH POTO-
pa 13. Ux gomxro Bbims 36. Monosura ot-
sepctvit 07 Ha WMNMHAPUYECKOM NOBEPXHO-

g7 36 omb 32

A

S

#3005,

2257

87 do 18 omb

_M25£7 x 2 ned
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SHEPFETUNKA

CTV POTOPQ [OMKHA BbiTh BLICBEPNEHA HA M1y-
Bury h=5,5 Mm,  apyras NonosuHa - Ha ry-
Bury 6,5 Mm. PacnonaraTses oMM gomkHsl no-
04EPENHO Yepes OfHO.

[Mpu CcBEPNEHWM OTBEPCTMI KOK HA LMAMH-
APUYECKON MOBEPXHOCTH, TAK U HA MNOCKOM
MOBEPXHOCTU POTOPA CTAPAHTECH, YTOOI
KODKACA W3 BLILLEYKA3AHHbIX TPEX rpynn OTBEp-
CTUI MMENa opuMHaKoBYIo mMyBuHy. I10 3ba-
BuT Bac ot HeobxopumocTn BanaHcposkm
potopa. [lostomy ceepnexne OTBEpCTHI B
pOTOpPe HOAO OCYLLECTBASTL CBEPIOM C HO-
LETbIM HO HErO KOHZYKTOPOM - METANIMYEC-
KON TPYOKOM, U3 KOTOPOM CBEPNO BHLICTYNA-
eT Ha mybuHy oTBEPCTMA, KOTOPOE TPebyeT-
cs sbicBepanTh. Ecrin xe Bol Gynete ceepaus
3TW OTBEPCTHA HO CBEPIMMBHOM CTOHKE, UMe-
IOLLEM MEPEMBMXHbIE YNOPbI-OrPAHUYMTENH

%

220 6 omb

M250 x 2 reb

g

8120

XO4a wnuHpena CTaHka, To BOCI'IOJ'Ib3yl‘/‘1Ter
mul

A Tenepb O NOpsAKE CBEPNEHUS TUX OT-
BepcTwit B ctansHom potope 13. Mpu ceep-
NEHUM UCMONL3YHTE CERYIOWMA NPUHUMM:
BLICBEPIIMB OTBEPCTUE HA OfHOM KPQIO PO-
TOpQ, CrIeAyloLLee TOKOE Xe OTBEPCTUE CBEp-
NIUTE HE PAIAOM C HUM, O HO MPOTUBOMONOX-
HOM KPQt0. STO HyXHO NOTOMY, YTO CBEPIO
npv ero paboTe NOCTENEHHO M3HALMBOETCS,
B PE3yNbTaTE Yero Cheaylollee OTBepCTUe
OKQ3bIBAETCS YyTb MEHbLIE NpeabiayLero. A
korna Bul ceepnmte ux noouepento To ¢ og-
HOTO KPQs, TO C NPOTMBOMONOXHOTO, TO He-
POBHOMEPHOCTb YCPEAHAETCS, U HE BO3HUK-
HeT npobnem ¢ 6ANAHCHPOBKOM PoTopPa.

Crarop | npeanaraemoro TennoreHepa-
Topa (PUC.4) BHTAUMBATE MOXHO M3 OGO

2

YINEPOANCTON CTANM MW CEPOTO YYTryHA.

CnegnytoLLas CnoxHas AeTarb B NPeAnara-
EMOM TENNoreHepaTope - KOPMyC Tenno-
reHeparopa 11, capeHHbiii 300AHO C KOp-
MyCOM CONbHMKOBOTO y3na 4 1 KOXYXOM BO-
paHoin pybawkm 21,

9 He NPUBOXY YEpPTEX 3TOrO CBAPHOMO
Y310, O ACIO TOMBKO 3CKM3bl €10 OCHOBHBIX Ae-
Tane#, NokasaHHsix Ha PUE.5=7. Kak ux cea-
PUTb MEXTY COBOM 3NeKTPOCBAPKOH, NOHST-
Ho 3 puc. 1, Ho BCe xe obwsacHio. CHayana
HOLO HOAETb HO CTANBHOM KOPMYC COMbHUKO-
BOrO y3na 4, 3cku3 KOTOPOro MOKA3AH HA
puc.8.5, aMCK kopnyca TennoreHepa-
topa 11 (ero sckn3 cm. Ha puc.8.6). Ou
JOMXEeH HOAeBATbCA MO NNOTHOM nocapke,
obecneuvsatoLel HeOBXOaMMYI0 COOCHOCTb
3Tux getanei. M ceapuTb Mx 3NeKTPOCBAPKOM.
[e DOMXeH pacnonaraThes
CBAPHOM WOB, BMAHO W3
puc.l. D107 Wwos Moxert
6bITb HErepPMETMYHBIM, TAK
4YTO HE OYEHb HAMPATANTECH
nMpu csapke, nuwb Bbl Co-
€IUHUIM 3TV AETANM MEXOHM-

63

v

265 24 omf

N
~ YeCku. |—J'IC|BHOG, npocneoute,

3

4TOObI 3TW AETANM COEMMHM-

1

NUCb POBHO M anck | He no-

#3715
8300

! 260
28

l

70

$75.005

BEMO NPH CBAPKE.

Kak  copuenTtupyotca
pesbbosbie oteepcTvs M6 8
getann 11 oTHoCUTENLHO
pessbosbix oteepcTiit M10
B getanu 4, ona pena He
CTOMb BAXHO.

He yauenaittecs, uto ww-
pUHO BHITOYKM B peTanu 4
noa aetans 11 pasHa Bcero
9 MM, XOTH TOALLMHO AETANM
11 pasra 10 mm. Ownbiu
HeT, Tak ObAO CneunansHo

#3728

3opymaro. W He nepenytai-
Te, KOKOW CTOPOHOW AeTanb

67

VA

M0 4 omt;_
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11 Hagets Ha sbiTouky B getanu 4. [ng s1o0-
ro ewe pas nocmotpute Ha puc. 1. Buaure,
C KOKOM CTOpOHLI y nepudepun aetam 11 8
ee BbITOUKY BxomuT cratop 12 Bot no 3ol
BLITOYKE W OPUEHTUPYHTECS.

MNocne ceapku petaneit 4 w 11 npusapu-
Te no nepudepun getanu 11 npomexytou-
HOe KonbLo 33 KOXyXQ, COTHYTOE HA BAsb-
LOX W3 NONOCKM OFHO- MM ABYXMUNIUMETPO-
BOW cTanu wupnHoi 11,5 Mm (anmHa nono-
cxu pasHa 1028 mm). 3aTem nonoxwre Ha He-
rO M HQ KOPMYC 4 CONbHUKOBOTO Y3Na KOXYX
BOgsHOM pybawku 21 ¢ npeasapuTensHo
MPUBOPEHHBIM K HEMY BXOAHbIM LUTYUEPOM 22
(om monxen umets aametp oteepctna 0,75
LIOMMQ) M CBAPUTE WX TEPMETUYHBIM, HO TOH-
KMM CBOPHbBIM LIBOM (TyT HE HyXHO Npoy-
HOCTb, HYXHQ TOILKO TEPMETMYHOCTb, YTOBbI
BOAQ HE COYMIACh U3 BORAHOM PyOALIKM HO-

PyXy).

Mepea 5TMM NOAYMAMTE, KOK PA3BEPHYTH
wryuep 22 otHocutensHo otsepctuit M10 B
KOpNyCe CONbHMKOBOTO Y3na TaK, 4ToBbl K
wryuepy 22 ynobHee Bcero bbino npucoem-
HATb nopsoaaLyio Tpyby mim wnanr. Kak Gy-
[eT pacnonaratbCa 3TOT wryuep 22, Ans
MPOUECCOB B TEMIOTEHEPATOPE HEBAXHO.

9 He CTan NPMBOAMTL 3AECH SCKU3 CTANb-
HOTO kOXyxa 21, TAK KOK OH CIIMLKOM NPOCT.
370 WaHBA M3 NUCTOBOM CTANM TOMLIMHOM
2..3 Mm. Ee HapyxHbilt aametp paseH 328
MM, BHYTpeHHWi - 175 mm. B kakom mecte
>TOM WanbL Bel npocsepsute oteepcTve B
0,75 nioma ons NpuBAPMBAHKA K Hemy 3/4-
[IOMMOBOTO WTYLEPA 22, Anst AeNa HEBAXHO.
Mpueapusaitte, roe Bam yaobhee.

(Mpogonxenmne cnenyer)

ACYeT MATOMOLIHBIX TPAHCHOPMATODOB MATAHL

A10. Caynos, r. Knes

Cunosbie TpaHCHOPMATOPLI MPUHATO Ae-
NUTb HO ABQ KNOCCQ:

POMMOTEXHHYECKME, C MOLLHOCTBIO OT 1 0
500 Br;

NEKTPOTEXHMYECKNE C MOLLHOCTLIO CBbI-
we 5000 Br.

71 TPAHCHOPMATOP PACCHUTHIBAIOT MO
[BYM Pa3HbIM meToankam. [1pobnema Bos-
HWKQET MpW HEOBXOAUMOCTH PACCYUTATH
TpaHchopmatop ¢ mouHocThio ot 500 no
5000 Br, koraa meToavka pacyeta paamo-
TEXHUYECKMX TPAHCHOPMATOPOB yXe He
MPUMEHUMA, O METOMKA PACYETA 3NeKT-
POTEXHUYECKMX TPAHCHOPMATOPOB eLle He
npumennma. B sTom cnydae npoussopst
pacYeT TPAHCHOPMATOPA ABOXMbI, MO KOX-
JI0 M3 METOIMK, O €0 HAOMOTOYHBIE AQHHbIE
W CEYEHME CEPAEYHMKA BHIBUPAIOT CpeaHu-
MU, 13 NOAYYEHHBIX MPU 3TUX ABYX PACYETAX,
W 30TEM YTOUHSIOT SKCMIEPUMEHTANBHO.

[MpMBOAMMOR METOIMKG PACHETA UCMONb-
3yeTCA AN PACYETa TPAHCHOPMATOPOB MK-
TAHMS MASTOMOLLIHOM PAAMOANTAPATYPSI, KO-
Topbie nutatotca ot cetn 110, 127, 220 B
yacrotoi 50 My, Cywectsyer 18a OCHOBHbIX
NOAXOAQ K PACYETY PAAMOTEXHUYECKHMX
TPAHCHOPMATOPOB:

ONTUMM3ALMA NO MEMM;

onTumMuauma no “xenesy”.

CoOTBETCTBEHHO, B NEPBOM CTy4ae nony-
YOETCH TPAHCHOPMATOP MUHMMONBHOM CTO-
MMOCTH, O BO BTOPOM - MUHUMAQIILHOTO BE-
ca. MUHMMAnbHLIA BEC O4YEHb BOXEH AN
BOPTOBOM WM HOCMMOM ANNAPATYPI.

MarHuuronpoBog TpaHcpopmaropa

Ins TpaHchoOpMaTOPOB MUHUMATBHOM
CTOMMOCTHM UCONb3YETCS NMCTOBOA SMEKTPO-
TexHudeckas crans mapok 331, 241 ¢ Ton-
wuro nnactud 0,35, 0,5 mm. [ng Tpawc-

$OPMATOPOB MUHUMANBHOTO BECA - CTAMb
mapok 3310, 2320, 3330. Koncrpykumu
cepaedHmka (marHuTonposoaa) Tpancop-
MATOPA MOXHO PO3AENUTL HA BpOHEBbIE,
cTepxHesbie, TopoupanbHbie. CrepxHesble
MArHUTONPOBOAbI NCNOMB3YIOTCA B MOLLHbIX
TPAHCHOPMATOPAX, TAK KAK MO3BOSISIOT YiTyy-
LLUXTb OXNAXAEHHKE. TOpOMﬂ,Qﬂbele MQATrHUTO-
NPOBOAbLI NO3BONAOT NONHEE NCNOJIb3OBATH
MQrHWTHbIE CBOMCTBO MOTEPMANG M CO3AQ-
toT ropasgo Honee cnaboe, yem apyrue
CEPAEYHMKM, BHELIHEE MArHMTHOE Nofe.
Marnutonposoa TpaHcdopmaTopa MoxeT
GbiTb BHINOMHEH M3 LITAMNOBAHHBIX NAACTUH
WK HOBMT M3 NONOC. [1penMyLLECTBO MATHM-
TONPOBOAOB M3 WITAMNOBAHHBLIX MIACTMH B
TOM, 4TO MX MOXHO M3rOTOBWTb AOXE M3
04EHb XPYMKMX, HO OBNOAAIOLLMX XOPOLLMMH
MOrHUTHBIMA CBOMCTBOMM MaTepuanos. [lo-
CTOMHCTBO BMUTbIX MATHMTONPOBOLOB B NOM-
HOM MCMONb3OBAHMM CBOMCTB NEKTPOTEXHM-
YECKOM CTQNM, NPOCTOTE M3rOTOBNEHMS W
MQIbIX OTXOAO0B NPOM3BOACTBA.

O6moTku TpaHchopmaropa

Kak npaenno, oBMOTKy HAMATHIBAIOT HO
KOPKAC, BLIMOMHEHHBIN M3 AM3NEKTPMYECKO-
rO MATEPMANA - NNACTMKA, MEKTPOKAPTOHA
M T.n MHOI'D,O, Ongd YMEHbLIEHNA BHELIHUX
PA3MEPOB TPAHCHOPMATOPA, MCNONL3YETCS
BeckapkacHas HaMOTKA Ha rub3y. o kow-
CTPYKUMM KOPKACA TPAHCHOPMATOP MOXET
UMETb UMMHAPUYECKME OOMOTKM (B 3TOM
cnyyae 06MOTKM HOMATHIBAIOT OAHA MOBEPX
APYrOM) unu raneTHbie (B 3TOM Cnyyae Kax-
Ayi0 OBMOTKY HAMATHIBAIOT HA OTBEAEHHYIO
IS HEe CEeKUMIO, HOYMHOA OT CEepaeyHMKA
TpaHchopmaropal.

Kak npasuno, o6moTku, copepxame
MHOTO BUTKOB TOHKOTO MPOBOAQ, PACMONa-

ratoT Banxe kK cepaeuHMKy TpaHchopmaTo-
pa 7S TOTO, YTOBBI YMEHBLIMTL WX OKTUBHOE
conpoTueneHue 1 notepu B Hux. [ostomy
ceTeBas 0OMOTKA, KK MPABMIO, HOMATHIBO-
€TC Ha KapKac Nepso.

HamoTka npoBOKA HA KATYLWKY TPAHC-
bOPMATOPA MOXET BbiTh BHINOAHEHA MPA-
BUIbHBIMM CTIOSMM, MK BECMOPALOYHO -
“sHasan’. B niobom cryyae mexay cnoamu
0BMOTKM XEenaTenbHo NPOKAadLIBATL M30NS-
UMIO ANS NPELOTBPALLEHUS MEXCIORHOTO
3ambikaHua. B katywke npoknagsisatoT Tak-
Xe U MEXOBMOTOUHYIO M30MSUMIO ANS Npe-
[OTBPALLEHMS NPOOOS MEXIY COCEAHMMM
obmotkamu. [lng nosbiieHns anekTpuyec-
KOM M30NMAUMM W 3QLLMTH OBMOTKM TPaHChOP-
MATOPQ MPOMUTLIBAIOT CNELMANbHBIMA COCTA-
BAMM.

MepeuuyHas o6moTKa

K cunosbim TpaHcdhopmaTopam 4acto
npepbssngetcs Tpeboeaxue pabotats ot
Hanpsxenns 110, 127 w 220 B. B stom
Cly4ae ero nepsuyHas OOGMOTKA MOXET BbiTh
BHINOMHEHA, KaK Moka3aHo Ha pue.1. He-
[OCTATKOM 3TON CXEMbI SIBASIETCA YBENUYEHHE
PACXOAG MEAN M YCNOXHEHWE U3TOTOBNEHHS
TPAHCHOPMATOPA BCEACTBME NPUMEHEHMS
ans Hamotku obmorok |, Il v Il nposopos
pasHoro ceyerus. [Noatomy uaie ucrons-
3YIOT CXEMY, MOKA3QHHYIO HO PHUC.2. [Tpu
nogkmoueHuu k cetn 127 B nepembiuku yc-
TQHABAMBAIOT B NONOXeHMe “2” n 06MOTKM
2-3 v 4-5 BKIIOYQIOT NAPONAENsHO, A MPH
noakmioueHuu k cetn 220 B nepemsiuky yc-
TaHaBAMBaOT B nonoxenne ‘17 u sce 0b-
MOTKM BKITIOYQIOT NOCNEA0BATENBHO.

Ina nposenexns pacyeta AOmXHb ObiTh
3000HI:

HANPSAXeHKe NUTAIOLLEeN CeTH;
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HANPSKEHUE HA KOXAOW M3 BTOPUYHBIX
0B6MOTOK;

TOKM BTOPUYHBIX OBMOTOK.

TN MArHUTONPOBOAQ.

B pesynbTaTe pacyeta onpeaensiot:

ceyeHne M pasmepsl MAarHUTONPOBOAQ
(ecnn oH He 3apaH);

KONMYECTBO BUTKOB WM AMAMETP MPOBOAA
KaXa0/ 0BMOTKM.

TpaHchopmaTop ABRSETCA YCTPOMCTBOM,
GYHKUMOHMPYIOLWMM B CETU NEPEMEHHOTO
TOKQ, NOSTOMY NMPKU €r0 PACYETE MCMOMbL3Y-
10T NEMCTBYIOLIME 3HAYEHWA MEPEMEHHOTO
TOKQ M NEPEMEHHOTO HAMPAXEHMS.

MocnepoBarenbHoOCTb pacuerta

1. Hoxomst CyMMOpHYIO MOLHOCTL BTO-
PHYHBIX OBMOTOK NPH HOMUHANBHOM HArPY3-
Ke:

P2=|]U]+|2U2+|nUn

lne |, n U, - cootBeTCTBEHHO TOK M Ha-

MpsXeHMe Ha n-i oBMoTKe.
[aBAPHTHYIO MOWIHOCTL TPAHCHOPMATO-
pa onpeaensior ¢ yyetom K[ (nTp)

(rabn.1).
Pro=P2/,,
rme Ny - K.

2. BoibWpaioT MOKCMMAIBHO ZOMYCTUMbIE
3HAYeHUda nNIOTHOCTU TOKA A U MOArHUTHOM
WMHIYKUMK B. 3HaueHMe MarHUTHOM MHayKLmM
18 TPAHCHOPMATOPOB CO CTEPXHEBLIM W
6POHEBBIM MArHUTONPOBOAOM YKA3QHO B
1a6n.1. Mpn MCNONB3OBAHKM BUTbIX MArHM-
TOMPOBOAOB M3 XONOAHOKATAHBIX 3NEKTPO-
TEXHUYECKMX CTANEH MOKCUMASbHOR BEMMYM-
HQ MHIYKUMK MOXET BbiTh yBenuyera s 1,3-
1,6 pasa.

3. Onpepensior MMHUMABHO LOMYCTH-
MYIO MOWIAAb CEYEHMS MATHUTONPOBOAQ:

Sceu=700[(aPrp)/(BA)]® (cm),

rie a - KO3pOUUMEHT, COCTABSIOLLMMA
4,5-5,5 ana TpaHcOPMATOPOB HAMMEHb-
ek CTOMMOCTH U 2-3 ans TpaHchopMaTo-
POB HaumeHbluero seca; Ptp - mowHocTs
TpaHcdopmatopa, Br; F - yacrora nutato-
wen cety, [u; B - makcumansHoe 3HaueHne
MQrHUTHOW mHaykumu, Tc; A - ponyctumas
MNOTHOCTb TOKa, A/MMZ.

[ng TpaHCHOPMATOPOB HOMMEHBLIEH CTO-
nmocTu, pabotatowmx B cetn 50 T, 0Bbiy-
HO MPUHUMOIOT MOKCUMOSBHYIO MHIYKUMIO

10000 T'c u nnotHocTs Toka 3 A/mmZ. Mpu
370oM GOPMYNA YNPOLLAETCS:

Sceu=1,3(P1p)%® (cm?).

Onpegensior nonepeyHoe CeyeHue Mar-
HWUTONPOBOAA C yYeTOM K03bdUUMEHTA 30-
MONHEHHS CEYEHMS CTAMBIO:

S'cev=Sceu/ksan.

3Hauenna ksan B 3aBUCHMOCTH OT ToNLM-
Hbl NIACTUH MATHUTONPOBOAA NPMBEAEHDI B
Ta60.2.

4. OnpegensioT pasmeps MArHUTONPOBO-
aa.
[lng BPOHEBOrO MArHMTONPOBOAG €10 THM
W pasmepbl MOXHO BbIGPATH M3 TabAWL V. 1
nV.2[1].

Bbi6pas TN MAQCTMH, TONLLMHY MAFHUTO-
nposopa Y1 onpeaensioT no dpopmyne:

Y1=S'ceu/Y,

roe Y - WWPHHO LEHTPANBHOM YaCTH Mia-
CTUHbI 451 GPOHEBOTO MArHUTOMPOBOAQ.

CoortHowenme Y1/Y He ponxHo npeebi-
wate 2-3. MHaye npoucxommt 3ameTHOe
YBENUYEHME NONS PACCESHMS TPAHCHOPMA-

Ta6nuya 1
MowwHocTb MHaykups, Krg [MnoTHOCTL
TpaHchopmaropa, Br lc Toka, A/Mm?
o 10 6..7x1000 | 0,6..0,7 3,5.4
10..30 7..8x1000 | 0,7..0,8 3,5..4
30...50 8..9x1000 |0,8..0,85 3..35
50...100 9..10x1000 |0,85..0,9 25.3
bonee 100 10...12x1000 0,9 2,5..3
Ta6nnya 2
TonwmHa nnactud, mm | 0,5 0,35 10,2 0,1
ksan 0,92 (0,86 |0,75 ]0,65
2208 1 £
2 E Tabnuya 3
3
[nametp nposopa | a
A I 1 ; 6e3 M30NALMM, MM
2 17, 2 0,08..0,11 1,3
? 0,15..0,25 1,25
4 & 035.041 [,
0,51..0,93 1,1
5 bonee 1,0 1,05

E-mail: electrik@sea.com.ua

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

TOPA, M HyXHO ByneT BHOPATH MNACTMHBI
Bonbwero pasmepa.

Llns TopompansHoro marHuTonposona BHy-
tpenrmit (D1) u srewnmit (D2) avamerpel
onpeaensior no GopPMynam:

D1=(1,755ceq/aa)?,

D2=2Sceu/bk,

rae O - KO3QPUUMEHT 3ANONHEHMS OKHA
meqbio (06biuHo 0,23-0,25);

b - BHICOTG MATHUTONPOBOAQ, CM.

5. OnpenensioT Y1cno BUTKOB HA BONBT B
TpaHchopmaTope:

w=2,2007 /fBSceu.

Mou pabote TpaHchOPMATOPA OT CETH C
yacrotoi 50 My M MOKCMMONBHOM MHAYKUMK
10000 I'c dopmyna npuHumaeT eua;

w=45/Sceu.

Yucno BuTKOB B kaX0M OBMOTKE Onpe-
NENFETCA YMHOXEHUEM NOMYYEHHOM BENUIM-
Hbl HO HONPSXEHME HA KAXKAOW KOHKPETHOM
obmorke. [pn 3TOM 4MCNO BMTKOB BTOPHY-
Hbix OBMOTOK CneayeT yBenMuusaTh HA
3..5% (8 30BMCHMOCTM OT TOKQ, NOTPEGNA-
eMOro oT 0BMOTKM) NS TOrO, YTOBbI Y4EeCTb
NOfeHNe HAMPSXEHUS HO COMPOTUBNEHMM
0BMOTKHY.

6. Onpegensior [MaMETPLI NPOBOAOB 1A
KaX[10M M3 06MOTOK:

d=1,13(1/A)%,

roe | - MOKCMMQNbHAA BEMYMHA TOKA B
obmortke; A - nnoTHOCTL TOKa B TPAHCHOp-
marope, A/MMQ.

MoxHo Takxe ncnonb3oBats NpubMKeH-
Hyto dopmyny:

d=0,7(1%>.

7. MNposepka pasmelieHrs 0BMOTOK Ha
Kapkace TPAHCHOPMATOpPa C BPOHEBbIM
CEPAEYHNKOM.

Y1cno BUTKOB B OAHOM Cloe 0BMOTKM

w=(h-2(6+2))/(adwus),

rae h - BbicOTa OKHA Kapkaca TpaHcdop-
MaTopa; O - TOMWMHA MOTEPHONA KAPKACA
TpaHchopmatopa; dus - EMAMETP HAMO-
TOYHOTO MPOBOAA C M3oNAUMEN; O - KOSGPU-
UMEHT HennoTHOCTH (Taén.3).

Yucno croes kaxaoh U3 0bmoTok

Ncn=w/wcn,

roe @ - Y1ucno BUTKOB O6MOTKM,’ wen - ynuc-
10 BUTKOB B ClIOE 3TOH OOMOTKM.

Ina Toro 4Tobbl Bce 0BMOTKM pa3MECTH-
NIUCb B OKHE TPAHCHOPMATOPA, NOMXHO Bbi-
MONHATLCA YCIIOBME:

B>0+Zd06M+Znp,

rae Z006M - CyMMApHQs TOMLIMHA BCEX
0BMOTOK; ZOMp - CYyMMAPHOA TOMLMHA BCEX
NPOKNaaok mexmy obmoTkamu; B - wrpuHa
OKHa.

B cnyuae, ecnv 06MOTKM BMECTE C M30NS-
UMel 30HMMAIOT MECTO BombLIEE, YEM OKHO
BbIGPAHHOMO CEPAEYHHKA, TO CleayeT yBe-
NUYATE PA3MEP MACTMH MATHATONPOBOAC M
MPOM3BECTU PACYET TPAHCHOPMATOPA 3QHO-
BO.

Jluteparypa

1. Tepewyk PM. u gp. Cnpasoyruk pa-
anomoburtens. - K. Texuuka, 1971.
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SJIEKTPOLLKOJIA

OTBETBI Ha BOMPOCHI MEKTPOIIKONBI 5

H.[1. [opeitko, r. SlagbixuH, BuHrmLkas 06s.

CurHan1saTop NponoaaHMs Boasl HA 6A3e MIATb SNEKTPOH-
HOIO BYAMNBHUKA BHINOMHUTL HECTOXHO. Heobxommmo B3aTh 3a
ocHoBy cxemy puc.14 (curHonMsaTop HanMuMa BOABY) W BKIIO-
YWTb NEKTPOMIBI, KOHTOKTMPYIOLLIME C BOAOM, “Haobopot”. Ha
puc.21 snektpon 31, KOHTAKTUPYIOLIMI C BOOM BCE BPEMS,
noncoeauHer k nmocy GB2 - sopa umeet notenupan +1,5 B.
Bhitie pacnonoxeH snektpon 32, KOTOPbIH KOHTAKTMPYET C BO-
IO/ TOMBKO MPH JOCTATOYHOM ee yposHe. [pu koHTakTe D2
C BOnoM K Bxomy 6noka Al yepes HU3Kkoe CONPOTUBIEHME BO-
[ibl NTOABOAMTCS MONOXMTESbHbIA MOTEHLMAN SIEMEHTA MUTAHMS
- ANEKTPOHHBIN BNOK He BbinaeT 38ykoBo# curHan. Mpu noge-
HUM YPOBHS BOJIbl HUXE HOPMbI M MOTEPE KOHTAKTA BOJbI C 3Me-
kTpogom 32 k sxogy Al uepes pesuctop R2 nogsogurcs ot-
PULATENbHBI NMOTEHLMAN - SEKTPOHHbIA BOK BIIGET 3BYKO-
BO# curHan. [MpumeHeHre NOAOBHbIX CXEM LIMPE, YEM MPOCTO
KOHTPOMb HOMMUMA BOfILI B eMKOCTH. [lecaTku net Hasam, B xyp-
Hane “lOHbIM TexHWUK” MOMELLANMUCh CXEMbI CUTHARM3ALUMM O
HEOBXOAMMOCTM MONMMBA KOMHATHBIX MM TEMMYHBIX POCTEHHIA
(KOHTPOMMPOBANOCH COMPOTHBAEHME MPYHTA, BO3PACTAIOLLEE MPK
BBICBIXQHMM), CUTHONM3ALMKM MOXAPHOM onacHocT B necy. Co-
NpoTHBAEHME peancTopa R2 nogbuparoT ang yBepeHHOro cpa-
6atbiBanms cxembl. [1pu 3TOM CriemyeT yyecTs, 4To ConpoTHB-
nexue “rpasHOI” BOMbI C JOBABKOMM CONEN HOMHOTO HUXE, Yem
COMPOTHBIIEHME XUMUYECKM OYULLEHHOM BOal. VsobpeTaTens-

Me He nokasaH). [MonynpoBOAHMKOBLIE KPEMHWEBbIE AMOMbI
VD1 1 VD2 mmeioT 6omblioe CONPOTUBAEHME NPK OBPATHOM
BKIOYEHMM B dnekTpouens. MmeHHo Tak “6e3spegHo” OHu
BKITIO4EHbI B Cxemy puc.22. 3adem Heobxomnmel 31 getanue Ob-
PbIB WNEHPA MOXET MPOM3BOANTLCS MPU KOHTOKTE C METAIIIIOM,
[0XE HO YENnoBeKe CyLLECTBYET HOBEAEHHOE 3MEKTPONPOBOA-
koi Hanpsxermne 1o 50 B, BbisaeT 1 cratyeckoe HanpsxeHue
B [IECATKM THICAY BOMbT, CO3AAHHOE CHHTETHMYECKOM opexaon! Iu-
ol “3ambikatoT” Bonblume HanpskeHus Ha nnocosoi (VD) mnm
muHycosoit (VD2) ebisombi anemerta GBS, 1 “HexHbi” anekTpon-
Hoit Briok Al He nospexaaetcs. Hacroswas curHanvaaums
[OMKHO PEArMPOBATL HE TOMBKO HA OBPbLIB, HO W HO 30MbIKO-
HME NPOBOJOB WNenda, Torna ee ByneT TpyaHee oboNTH.
SnexTpuKy Npu HEOBXOAMMOCTM PABOTH BE3 CHATUA HaNPS-
XeHMs (Henb3st OCTAHOBNMBATL TEXHONOTMHYECKMM MPOLECC UK
HET LOCTYNA K BBOAHOMY PyOunbHHKy, a paboTa - asapuitHos)
HEOOXOAMMO MCMONb30BATL AOMONMHUTENbHLIE WU30IMPYIOLIME
cpenctsa. K coxanenmio, pesnHoBbI KOBPUK B TAPAXE HUAKEM
HE NPOBEPAETCH M MOXET NPebbIBATL B “NNaYeBHOM” COCTOS-
HuW. HapexHee Mcnonb3osaTh Cyxylo AepessHHyO TabypeTky.
Mpw 3Tom 06A3aTENEH FONOBHOM YOOP M OEXAA C ATMHHBIMA
pykasamu. Ecnu 306biTb O TaKMX MEPAX, 4ENOBEK MOXET NOA-
BEPTHYTLC HEOXMIAAHHOMY MOPAXEHMIO TOKOM. TO OTHOCHT-
CSl He TOMbKO K “yMHBIM" pabBOTaM C 3NEKTPOCXEMOM, HO U K
“npoctomy” cBepneHmio oTeep-
CTUA [PEnbio, TAK KAK He MC-

HbI YETIOBEK MOXET MOACOEANHWTL TOKOE YCTPOMCTBO K 6aY-
KY CMCTEMbI OTOMMEHMA YACTHOTO AOMA MM B APYTOM MOAXO-
AALLEM MeCTe.

OxpaHHas curHanm1saums, cpabatbiBatoLLas Ha 0bpbIB NPo-
BOAQ, BHIMOMHSETCS AHANOTMYHO Npeabidywiein. Ha pue.22 no-
NOXMTENbHbIN MOTEHLMON K BXOAY CXEMbI MOABOAMTCS Yepes “ox-
POHHYIO” MPOBONOYKY-LUNEND, MPY STOM NEKTPOHHBI BIOK He
BblOET curHan. HanomHmMm, 4to noTpebnenHne Toka npu 3Tom
O4EHb MASIOE, NO3TOMY CXEMA MOXET HOXOANUTLCS B AEXYPHOM
pexume oueHb Lonro. [logymasTe, MOXHO /iu BBECTH B CXEMY
KHOMKY [19 MPOBEPKU TOTOBHOCTH CXEMbI M MCIIDABHOCTH /1€~
MeHTa nTaHus. B crydae 0BpbIBO TOHKOM MPOBOMOUKM OXPAH-
Horo wneida yepes pesnctop R7 k Bxomy 3nexTpoHHoOro 6mo-
KO NOABOAMTCS OTPULATENbHbIA MOTEHLMON SEMEHTA MATAHMS
GB5 - cpabarbiBaeT 38yKOBOM CHrHAN (M3Ny4aTENb 3BYKQ B CXE-

v " KIIOYEH KOHTQKT CBEPNA C “3eM-

GB2 y vD1 g NFHBIM” U GO3HBIM NTPOBOLOM.
18V -2 2 ls 15V N e Kpome ynapa Tokom BO3MOXHO
Bx. @ . 3 Bx W PO3BPbITBOHME POCTCBNEH-

Ro" BF2 GBS R7 ) HOrO METaNNa B MOMEHT nona-

A1 A A1 AQHMS CBEPAA HA YNIOXEHHbIE B

32 - - VD2 . - creny nposopaa. Bam Takue pa-

1 1k 1M 0220-2wr. 100k 6OTbI BLINOHATL PAHO, HO OCO-
3HOBATb CTENEHb ONACHOCTU He-

06x0aMMO.
Hegponyctmo ogHo pykoit
m BKﬂiO'-IOTvb OCBELLEHNE B rAPAXE,
Q [PYrow - AepXaTbCs 30 Xenes-
Hyto aBepb. [lBepb yepes Bnax-
Hbllt GETOH MMEET MIEKTPUYECKOE COBAMHEHME C 3EMNEH, O Bbl-
KnoyaTens coeauHeH C Gasoit snexkTpoceTu. [lpu Hanmmdmm
BNIQMM HO KOPMYCE BbIKTIOYATENS, MOMOMKM KOPMYCa NGO OT-
CYTCTBMM KPbILLKM (B TEMHOTE HE BUAHO) BO3MOXHO NMPSMOE CO-
evHeHVe Tena Yenoseka C Ga3oM M HyNeMm NEKTPOCETH Of-
HOBPEMEHHO, 4TO O4eHb onacHo. [laxe npu paborte B obec-
TOYEHHOM 3MEKTPOYCTAHOBKE HEXENATENbHO [epPXaTsCs py-
KOW 30 METANNMYECKME KOHCTPYKLMM, YTOOLI B OBOPUIHOM CIy-
4yae 4enoBek Obin NOJBEPTHYT MEHbLIEMY YAAPY TOKOM (K CO-
XQNEHMIO, QBAPHIHBIE CUTYALIMM BOZHWKQIOT M MIKOAM TMOHYT OT
3MIEKTPOTOKA AAXE MOCPEAN YU, TE HAKOTAA PaHbLUE HE Obl-
no nposogos!). B anpene 2004 r. nuratowmit nposog obopsan-
cs 1 ynan Ha snextponoess KHAP, nocnencreus snextpomyru
B YKACHBIMM.

uekmprki NG 2004
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JBANAXECTbI Y 0630PbI

MpodeccHoHanbHbIe ra30BbIE NASABHUKM ¢ NbE3ONOMKUTOM

~\

7

Super pro iron nasnbHUK Super pro kit Ha6op

120 M1HYT aBTOHOMHOM PaboTl; B Habop sxogut: xana otseptka 4,8 mm, Hacag-
Bpema sanpasku rasom 30 ¢; KQ AN Ta30BOM ropenku + nednektop, ropsumit HoX,
MOKCHMQAbHOA TemnepaTypa xana nasnbHuka 580°C;  rybka ans uncTki xan.

PEryNMPOBKA TEMMNEPATYP; LlononHuTensHbe Xana: HACAAKA Ans ra30BOW ro-
moHocts 125 Br; penku, aednektop, oteepTka (1 mm, 2,4 mm, 3,2 Mm,
CTOHAQPTHOE Xano: oTBepTka 2,4 MM. 4,8 mm), nonatka (1 mm, 2,4 mm, 3,2 Mm, 4,8 mm).

MpodeccuoHanbHbie ra3oBbie NASALHUKK ¢ KPEMHUEBBIM NOAXKMIOM

(G h e N

ﬁ

Naanbiuk GAS/PROF Ha6op GAS/SET

KPEMHMEBBIM NOLXMT; B Habop sxogut: xana otseptka 4,8 mm, Hacag-
Bpems 3anpasku rasom 10 ¢; KQ NS ra30BOM ropenku + nednektop, ropsumit HOX,
1 4 oBTOHOMHOM PABGOTHI; rybKa Ans YMCTkM Xan.

MakcmansHast Temnepatypa xana 450°C; JlononHuTenbHble Xana: HACAAKA ANS FA30BOM Fo-
perynMpoBKa TeEMNEepaTypbl; penku, gednektop, oteepTka (1 mMm, 2,4 mm, 3,2 Mm,
mowHocTs 60 Br; 4,8 mm), nonatka (1 mm, 2,4 mm, 3,2 mm, 4,8 mm).

CTAHAOPTHOE Xano: nonatka 2,4 mwm.

000 “C3A nextponunkc”, Knes, yn. ConomeHckas, 3, 0¢.809,
(044) 490-51-08, 248-92-13, lesya@sea.com.va
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HANAXECTbI Y 0630PbI

Aangxect N0 MHAUKATOPUM U3NYYEHUH

WHpukarop 6era- n ramma-usny-
yeHus

Ha pue.1 nokaszaHa cxema npocToro mH-
AMKaTOpa, duKCHpyloLWero paxe cnabsie
Beta- u ramma-uanydenns. Jarumkom (VLT)
cnyxut cyetunk leirepa-Mionnepa tvna
CTC-5 oteuecTBeHHOrO NPOM3BOACTBA, Bbi-
nyckaembiit yxe 6onee tpuauatv net. Ow
UMEET BMA METAMNIMYECKOTO UMIMHAPA ANn-
Hoi okono 113 u mmametpom 12 mm. Ero
pabouee Hanpsxerne 400 B. U3 sapybex-
HbIX AQTYMKOB MOXHO Wcnonb3osaTs ZP1400,
ZP1310 mau ZP1320 dupmsl Philips.

[Mpubop MUTAETC OT OAHOTO raNbBAHKYE-
CKOTO 3n1eMeHTa HanpsxeHuem 1,5 B 1 no-
Tpebnser Tok He Gonee 10 MA. Hanpsxe-
Hue =12 B ana nutaHmus ycunutenst u Bbico-
KOE HAMPAXEHWUE ANs MUTOHMA AATYMKA MO-
NYYaOT OT NPEOBPa30BATENS HA TPAH3MC-
Tope VT1. TpaHchopmatop npeobpasosa-
tena T1 HamoTaH Ha 6GpoHesom
MOrHUTONPOBOAE AMAMETPOM OKONO 25 MM.
O6mortka 1-2 umeet 45 BuTkoB NpoBoaa au-
ometpom 0,25 mm, 3-4 - 15 suTkoB TOro e
nposoaa, 5-6 - 550 sutkoe nposoaa avao-
metpom 0,1 mm. Hauana obmotok Ha cxe-
Me oTmeueHsl Toukamu. [Npeobpasosarens
npencrasnser coboi BIOKMHr-reHepaTop.
Bosnukatouime Ha obmoTke 5-6 TparHcdop-
matopa T1 MMNymbChl BHICOKOTO HAMPSKEHMS
BLINPAMASIET BLICOKOYACTOTHBIM aoa VD2.
OB6biuHble BHIMPSMUTESNbHLIE AMOMBI 3AECh
HEMPHUIOAHbI, TOK KAK MMMYNbChi CIMLLIKOM
KOPOTKM, O YOCTOTA MX MOBTOPEHMA CIMLL-
KOM BbICOKQ. [loka u3nyyeHus HeT, HO BXO-
fie YCUNUTENs, BHIMONHEHHOTO HA TPAH3MC-
Topax VT2 u VT3, HanpsxeHue otcyTCTy-
€T 1 TPAH3MCTOPH 3anepTsl. [pu nonana-
HMM HO AOTYMK BETa- MM ramma-4acTuy
ras, KOTOPLIM OH 3AMOSHEH, MOHWU3UPYETCS
W HO BHIXOLE GOPMMUPYETCA MMNYILC, KOTO-
Pbilt BO3OYXAGET YCUIUTEND, U U3 FPOMKO-

(http://www.diagram.com.uva)

rosoputens (tenedonHoro kancions) BF1
cnbiwen wenyok, caetopnod HLT npu atom
BCMbIXMBAET. BHe 30HbI 06nyYeHms Wwenuku 1
BCMbILUKM CBETOAMOAA MOBTOPSIOTCA YEPE3
1..2 c. D10 peakums [ATYMKA HO KOCMUYE-
CKOE M3MNYYEHUE U ECTECTBEHHBIX GOH. Ecin
NPMBAM3UTL AATYMK K U3NYYQIOLLEMY Npes-
MeTy (CTapbIM YOCOM CO CBETALLMMCA LM~
bepbnatom UK WKane aBUALMOHHOTO Npu-
6OpPa BPEMEH BOMHbI), LLIENHYKH YHOCTATCA, 30-
TEM COMBIOTCA B CNIOWHOM TPECK, O CBETO-
amon ByneT CBETUTLCA HEMPEPIBHO. TaKnUM
06pA3OM MOXHO CyauTb O 4OCTOTE NOMAAC-
HMS 4OCTUL, HA AATYMK, O CNEJOBATENLHO, U
06 MHTEHCHBHOCTH M3yYeHHs.

B npubope ectb 1 CTPENOYHbIM MHAMKG-
Top. [lepemeHHoe HanpsxeHue, CHumae-
Moe C TenedpOHHOMO KANCIONs, Yepes KOH-
percatop C5 noctynaer Ha gsyxnonyne-
PUOMHBIN BHIMPAMUTENb HQ TEPMAHMEBLIX M-
opax VD3, VD4 (onu moryT Gbith moboro -
na).

BoinpsamnerHoe Hanpsxexue nocne crma-
xusanna konaeHcatopom Cé uepes nepe-
MeHHBI pesuctop RS nogaetca Ha mukpo-
amnepmeTp (PA1). Conpotvenenmne pesuc-
TOPA YCTAHOBAMBAIOT TOAKWM, YTOGHI MpK
CUITBHOM M3NYYEHUH CTPENKA MUKPOOMMEp-
METPA He 3aLKANMBAnNd, d npy cnabom - 3a-
MeTHO oTknoHanacsk. [pu HeobxoaMMmocTH
NpMBOP MOXHO MPOrPAAYMPOBATH, CPABHM-
BASI €70 MOKA3QHUA C U3MEPHUTENEM M3NyYe-
HMA MPOMBILLAIEHHOTO M3roTosnenms. [pubop
coBpaH HA NEYATHOM MAIATE, NOMELLEHHON
B kopobky pasmepamu 150%90%40 mm.
Jatuvk pasmelleH B OTAETLHOM KOPyCe 1
coeguHer ¢ npubopom kabenem ¢ pasbe-
mom. Tpawsuctop VT1 MoxHO 3ameHuTs
TpanaucTopom KT630 ¢ miobbim GykBeHHbIM
uHaekcom, KT315b - tpanamncropom KT342A.
Csetoanon moxet buts AJ1307, AN341. B
kayectse VD2 MOXHO MCMonb3osaTh B

mvopa KIO104A, coeamnns ux nocnegosa-
tensHo. [uon K226 MOXHO 3QMEHUTb ou-
onom KILT05B. TenedowHsiit kancions cne-
nyeT BHIBPATL C CONPOTMBNEHHEM 3BYKOBO
katywku He meHee 50 Om. Crpenounas
M3MEPHMTENbHOA TONOBKA MOXET BbiTh Bbi-
6paHa No6Oro TMNA C TOKOM MOMHOTO OT-
knoHerus 50 MKA.

WHpgukatop uoHMsMpyiowero usny-
YEeHMS HaO MUKPOCXEMaX

DTOT MHAMKATOP PearMpyeT Ha CyMMap-
HbIi NOTOK MOHU3MPYIOLLETrO ramma-, 6eTa-
W anbPA-M3NYYEHHS W, HECMOTPSA HA YPE3BbI-
YQAMHYIO NPOCTOTY, AOCTATOYHO HOLEXEH B
pabore.

Cxema vHavkaTopa (PUC.2) coctouT 13
Npeobpa30BaTENS HANPAXEHUS U Y3Na u3-
mepenmsa. [1peobpazosatens HanpaxeHus
COBPAH HO CXEME KIoYa, KOMMYTHpPYIoLLE-
ro MHIykTMBHOCTL L1 B Lenu noctosHHoro To-
KO C BLINPSMIEHUEM U GUALTPALMEN BO3HW-
katowern DC camonHaykumm.

3aA0IoWMI TEHEPATOP C YACTOTON OKOMO
700 Ty cobpan Ha snementax DDI.1,
DD1.2. Mockonbky reHepupyemble UMymb-
Cbl HECUMMETPMYHI, TO 1S MOBLILLEHMS 3KO-
HOMMYHOCTM MCMONb3YETCA, MOCIE MHBEP-
TMPOBAHMS, BONEE KOPOTKAA OTPULATENLHAS
nonysonHa MmMNynsca. Buinpamnenroe avo-
nom VD1 1 oTdunsTpoBaHHOE KOHAEHCATO-
pom C2 Hanpsxerue (okono 380 B) uepes
HOrPY30YHbIN PE3MCTOP MOJAETCA HA CYET-
YUK MOHM3MPYIOLWETO Wanyderus [elirepa-
Mionnepa VL1. Heobxoammo otmetuTs, 4To
W3MEHEHWE BLIXOAHOTO HAMPAXEHWA Mnpe-
06pa3soBaTens, BbI3BAHHOE HECTABUNBLHOC-
TbIO MCTOYHWKA MUTAHWA, MANO BAMSET HA
TOYHOCTb M3MepeHuit. B paHHoM cnydae
ana cuetunka tuna CTC-5 usmenerme Bxoa-
HOTO HOMPAXEHMS MOXET COCTOBAAT OKO-
no 90 B.

BosHukaiowme Ha pesuctope R3 kopot-
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KMe MONOXMTENbHLIE MMMYNBCh yepes Bydep-
Hbiit sepTop DD 1.4 nopatotcst Ha smutTep-
Hbiit nosToputens VT2, Kongencatop C3
CYXUT NS MOACBAEHUS HOBOLOK OT reHe-
paTopa-npeobpasosarens Hanpskerus. Ha-
rPY3KOWH NOBTOPMTENA SBNAETCA AUHAMMYEC-
kast ronoska BAT u ceetognog HL1. Amnnu-
TYAO MMNYNIbCO TOKA Yepes CBETOAMON U
FONOBKY ONPENENseTCs BHYTPEHHUM CONpPO-
TUBNEHMEM WCTOYHMKA MUTAHMS M COMPO-
TUBNEHMEM KOJINEKTOP-3MUTTED TPAH3UCTO-
pa VT2. Tak kak ynpasngiowme MnysbCsl C
3MIEMEHTA O4YEHb KOPOTKME, TO CPERHMIA NO-
Tpebnaembii NPUOOPOM TOK NPU ECTECTBEH-
HOM dOHE ONPEfendaeTcs Nuilb TOKOM, Mo-
Tpebnaembim NpeobpasosaTenem Hanpsxe-
HUS.

Mpu NOBHIWEHMM YPOBHA POAMALMM 1O
0,1 MP/4 (ysenuuermn yactoTs MMMynbCOB)
cpenHuit noTpebnaembiit TOK BO3PACTAET,
NO3TOMY AN BOMbLIEH 3KOHOMUYHOCTH fiu-
HOMMYECKYIO TONOBKY nepekiiodaTenem SB1
MOXHO OTKIIOYQTb.

Y3en usmepeHus ypoBHS pagMOaKTUBHO-
CTH npeacTasaseT coboM NPOCTENWMIA aHa-
NOTOBbIM 4OCTOTOMEP, COBPAHHLIA Ha 3re-
mentax DD2.1, DD2.2. MHaukatopom cny-
xut mukpoamnepmetp PAT. Cxema ysna
BKIIONAET XIyLMi MynbTUBMBPATOP, YNPaB-
nSemMbit umnynbcamu ¢ ueseptopa DD1.4.
TouHocTb M3mepeHuit obecnednsaeTc nuTa-
HMEM CXEMbl OT MAPAMETPUYECKOTO CTAbH-
nuzatopa VD3RT1. Knonka SB2 cryxwr ana
MEPEKMOYEHHs MUKPOOMIEPMETPA B PEXMM
KOHTPONA HANPAXEHUS MUTAHMS Yepes racs-
wwi pesuctop R10. Mpepens u3mepeHms

KOMMyTHpYtoTCA nepekmiodatenem SAT.2 ny-
TEM KOMMYTOUMM BPEMS3CACIOWMX PE3NC-
Topos R4-R8.

Mhankatop moxet BbiTb cOBPAH Kak co
CXeMOW u3mepeHus, Tak u 6es Hee. B no-
CNeiHEM CITy4ae MCKMIOYQIOTCS SNIEMEHTSI
DD2.1, DD2.2, PAT. Ecnu ucnonbsosats
ManorabapuTHEE AETANW, d Ans onpepe-
NEHUs YPOBHS PALMOCKTUBHOCTM OCTOBUTL
TOMLKO CBETOAMOM, TO PA3MEPBI MHANKATO-
PA He NPEBLICAT rabapuTl AByx 6aTapei -
na “Kpora”. Cuetuuk VLT MOXHO 3aMeHUTH
CBbM-10, CbM-20, CBM-21, CTC u gp.
Tpanauctop VT1 moxHo samennts KT605,
tpaHsuctop VT2 - mobbiM MONOMOLLHBIM
KPEMHMEBBIM COOTBETCTBYIOLIENH CTPYKTYPSI.
Mameputenshas ronoeka PAT tuna M4205
¢ Tokom nonHoro otknoHerus 100 MkA (Ho
MOXeET BbiTh M M06as APYras C TOKOM non-
Horo otknoHenus He Gonee 300 mkA). Ko-
Tywka L1 HOMOTGHO HO ABYX CNOXeHHbIX
Bmecte depputosbix kombuax M2000HM
munopasmepa K20x12x6 u copepxut 200
sutkos nposoga [1JILLO 0,26 mm, nHayk-
TMBHOCTL 0kono 240 mlH.

HanaxusaHme MHAMKATOPA HECTOXHOE.
Mpexne Bcero Heobxoammo cobparth Bxom-
HOM AeNUTENb BOMBTMETPA 1S M3MEPEHNS Bbl-
COKOTO HaMpsiXeHus. [10CKonbKy BLIXORHOM
TOK NPeobPA30BATENS HAMPIKEHHA OYEHb
Man, UCTIONb3YEMBIA BOMLTMETD SOMKEH UMETH
BxoaHoe conpotvenenue He meHee 10 MOm.

[MoAKMIOUMB BENUTENb K KOHAEHCATOPY
C2, U3meHeHreM CONPOTUBNEHHS PE3UCTO-
pa R1 ycraHosuTe BbIXOAHOE HAMPsiXeHue
okono 380...400 B. Ecnm npubop ncnonbay-

€TCA KaK MHAMKATOP, TO HOCTPOMKA HQ 3TOM
30KAHYMBAETCS.

[Py UCNONL3OBAHMM MHAMKATOPA B KaYe-
CTBE M3MEPHTENLHOTO NPHbopa, Heobxomm-
MO OTIPOZYMPOBATb CTPENOUHYIO TOMOBKY.
Mpu 3TOM MOXHO MCXOmWTb M3 TOTO, YTO
30BUCMMOCTb YMCIO MMNYNIBCOB HO BLIXORE
cyetunka lelirepa-Mionnepa ot yposHs pa-
[MOOKTUBHOCTY MHENHA. Ecnn TouHo nogo-
6paTb CONPOTHBAEHME BPEMACACIOLIMX Pe-
aucTopos R6-R8, To otkannbposats MHmmMka-
TOP MOXHO NMLLb B OFHON TOUKE wkansi. [e-
NQeTCs 370 TAK: PACMONOXME MHAMKATOP
PAAOM C AOTYMKOM OBPA3LOBOTO 30BOACKO-
ro npubopa, onpeaenure yposeHs GoHa B
[IGHHOM MECTHOCTY (RONYCTMM, OH CoCTaBAS-
et 0,003 mP/u), nanee nsmenennem conpo-
TMBAEHMA NOACTPOEYHOTO pesnctopa R8 yc-
Tanosute ctpenky PAT Ha menenne “30”
(npvt wrane - 100 mkA). Ha stom kannbpos-
KO 30KOHYMBOETCS. 3AECh, OAHAKO, HEOBXO-
IMMO ydecTs oaHo obctostensctso. Ms-3a
HQNWYMA Yy CYeTYMKA cOBCTBEHHOrO (OMa,
NOCNENHIM MOXET BHECTH NOTPELIHOCTb NPK
kanubposke Ha guanasore 0..0,1 mP/u.
[Mo3TOMy, €CTM eCTb BOSMOXHOCTb, Kanub-
POBKY MyyLle MPOBOAMTb MPU MOBbILLIEHHbIX
YPOBHAX GOHA, HO M B NEPBOM CITy4QaE TOY-
HOCTb MHIMKATOPA WM3mepuTens GyaeT JocTa-
TOYHOM AN NPAKTMYECKUX M3MepeHHit. Brnio-
ums BMmecTo pesuctopa R10 noactpoeyHsiit,
npu Haxatoi kHonke SB2 ycraHosute
CTPEsKy MMKPOOGMMEPMETPA HA 3HAYEHHE,
COOTBETCTBYIOWIEE HAMPAXEHMIO MUTAHMS, W
30MEHUTE PE3UCTOP NoCTosHHbIM. Ha 31om
HONGXMBAHME 30KAHYMBAETCS.
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HANAXECTbI Y 0630PbI

WHTepecHble yCTpoiCTBa U3 MUPOBOTO NaTeHTHOro dhoxaa

Jro BbIMYCK NOCBALEH CXeMaM 3aLYHTbl, Pearupyolium HaA NoBbiLIEHHE TOKOBO# HArpy3Kn

Marent CLUA 2003174453 (2003 1) Ho-
3bIBAETCA 3CLYMTA MOLLHBIX Lieneid. Llens
sawuTsl (puc.1) nogkmioyeHa Kk MCTOUHMKY
muranma 101 v k notpeurenio 102 u npeg-
HO3HAYEHA NS TOTO, YTOBLI OTKMIOYMTL NO-
TPEBOUTENS OT UCTOYHWKA NPY BOZHMKHOBEHMM
pa3nnyHbIX Henonagok. Annaparypa copep-
xuT y3en otkmiouenus 110, 6nok sawmrsl ot
MMIYNbCHBIX Harpy30K (monkmu) 120, 6ok 30-
wmhl o1 yTeyek 140, BGrok 30wmTs OT TOKO-
BoW neperpysku 160, 6nok 3awwmTs OT nepe-

Hanpsxenna 180 v 6nok soumTsl OT neperpe-
ga 200. CurHan ¢ noboro 13 610koB 3atup-
Tbl BO3AEHCTBYET HA y3en oTkmioderusa 110.

B narente dnonmn 2003189460 (2003 r))
ONWUCOHA Lyenb 3aLUTbI OT TOKOBOMW ne-
perpysku. Ha pmc.2 nokosaHa cxema nv-
TAHWA SMEKTPOMOTOPA 3 OT AKKYMynsTOpa 2
yepes Lenb 3aWMTbl 1, OCHOBHBIM 3EMEHTOM
KOTOPO siBnsieTcs pene 13, uepes KOHTAKT
KOTOPOrO BKIKOYaETCA MOTOp. Pelenne o
neperpyske MOTOPa MPUHUMAETCS MPOLECCo-

pom 15 no Harpesy Tepmuctopa 18, koto-
pblit POCNONArQETC HEMOCPEACTBEHHO HA
motope. ConpoTueiEHME TEPMUCTOPA HO-
PACTAET C POCTOM TEMMEPATYPbI, NPU HEKO-
TOPOM €r0 3HAYEHUM TPAH3MCTOP 17 OTKpPbI-
Baetcs, Tpanauctop 16 Gnokmpyetca u pene
13 OTKNIOYGET MOTOP OT AKKYMYNATOPA.
Mpu6op ans nogaum aneKTposHep-
MM K YNPABASIOWMM U CUTHANBbHBIM
npubopam onvcan B nateqte [epmanmm
10048599 (2003 r.). DnextposHeprus no-

cTynaet no nuHum 57

-1 (pmc.3), 8 koTOpOI YC-
! ! TAHOBNEHB OrPAHMYM-
tm : 14 1 Tens Toka 18 u ]JII,QGTGK-
1 | i | TOp neperpysku |17, Bbi-
! Surge | XOf, KOTOPOro MOAKNIO-
Pawer Supply : Pratect v tnit I ueH  sbikmiouatenio 20.
I I Beikniouatens ynpasns-
! 140 | 102 eTcs UMGPOBLIM KOH-
! i | ! Tponnepom 29, sbixopn-

] 1 [ /
1 Leakage ¢ Power Supply I Electrania HbIM 3NIEMEHTOM KOTO-
! Hotective Urit *{ Switching Unit [T 71 Appliance POTO SBNAETCA ANEMEHT
: : N” 21, Ha koTopbii
160 { CXOAATCH AGHHbIE C 610
: ; 10 I ko namatn 23 u 25
: Overlozd I (nepsbiit U3 HUX noakmo-
| atectve Uit I YeH KO BTOPOMY 4epe3
I | 3nEMEHT 3aaepxku 24).
] 148 | Mo nuumsam 26, 55, 56
! / b NepefaioTcs CBeaeH!a
: VR dredler \ O COCTOSHUM NIWHWK 3ne-
1 VE&Q . i KTpOonepeaayn OT LeH-
I Pratect ve tinj} I TPANLHOTO MPOLECCO-
: 230 : pa (Hoxomutca nu Ha-
H i I MPSKEHNE B HOPME, HET
1 Ouerdempezhure I nM_KOPOTKMX 30MbIKA-
; Protectee Linit I Huit v np.). Kowtponnep
i : 29 npownssoguT OTKNIO-
e e e e e e - 3 yeHue obbekTa, KoTo-
pO€ AAUTCA 0 Nonyye-
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JBANAXECTbI Y 0630PbI

HUA PA3PELLCIOLLEro CHHANA
OT LEHTPASLHOTO MPOLECCOPA.
Mpu6op 3awmTbl OnMcaH B
narente Taieans 090130266
(2001 r.). Ot uctounmka nepe-

" mennoro Toka 101 (puc.4) «

NOTPEOUTENIO MaYT OBE NUHWM:

dasa F v nynesas G. Mpubop

30WMTH OT NEPEHANPAXEHMS

120 copepxur gatumk Hanpsixe-

Hus 122, dunbtp wyma 124 u

komnapartop 126. Ysen saumrsi

ot yreuex 140 copepxut natumk

Toka 142, dunetp wyma 144

komnapartop 146. Ysen saumrsi

ot Tokossix neperpysok 160 co-

[ePXHT AaT4MK Toka 162, aHa-

noro-undpoBoi Npeobpazosa-

Tens 164, wuterpatop 166,

dunbTp wyma 168, kanbkyna-

. : Topsl 170, 172 v komnapartops!

— = _— = ——— 174,176, 178. Cpabatbisanme

' ‘ ' noBOro U3 KOMNAPATOPOE. NpPH-

BOIMT K BLIKIIOYEHHIO NEPEKITIO-
yarens 110.

B narente CLUA 6504695
(2003 r.) onmcana kom6UHa-
LUUS TOKOBOrO AATYUKA M
pene. Cxema NpeaHo3HaYeHa
18 YNPOBAEHNS MOTOPOM BEH-
TunaTopa. Ha pue.5 natumkom
TOKQ ABNSETCA nepsuyHas 06-
moTka Tpaxchopmaropa (1-2),
BKIIOYEHHAS NOCNENOBATENBHO C
oikniovatenem S1. Ecav ok
NPEBLILIGET HOPMY, TO HAMPS-
XEHWE HO BTOPMYHON 0BMOTKE
MOBLILIOETC HACTONBKO, YTO
cpabartkiaet Tpaxsuctop Q5 1

Foo. _
AL _f@j _ o
15 _Tvt-ltap | r:lmentl

12 GAUGE WIRE OUT

Sl 3
1

Sw
ON-OFF-ON 1

2

T R4
%zwmus}“ 1800 TURNS %510 SR Do
Gavr 2 ik SO0 0ok | 2w 3| RY

22 OTKMIOYCET PEene MUTAHMA MOTO-

%,, D8 [TLeOK pa BEHTMNATOPA.

1| sev y ! B esponelickom natente

1 Ro iR 3 EP1044502 (2002 r.) onucamb

g“ o élox 2 MeToA M annaparypa ans
- OTKNIOUeHUs notpeburens

Npy KOPOTKOM 3CMbIKAHUM
[ puc.5 | u neperpyske. [lpoueccop
10 (puc.6) cocrout u3 nepso-
ro yana perynvposarus 11 ¢

TOopom 1, KOTOpBI NOAKMIOYEH
K BNOKY KOPOTKOTrO 30MBIKAHMSA
20. B cocras 3toro 6noka sxo-
aut psag yceunutenen 21, 217,
22, 23, xoTophie peanusyioT
CTIOXHbIN QRTOPUTM YMPaBAEHNA
Harpyskoit. Hanpumep, npw ko-
POTKOM 30MbIKOHWM 30 3...5 MC
NPOUCXOMMT OTKIIONEHHE MOTPE-
6utena. Ecin umeetca nepe-
rPY3Ka Mo TOKY, TO QHAAW3MPY-
€TCA, HACKOMbKO OHO Cepbes-
Ha. Mpu HebBonbumx neperpys-
KOX MPOM3BOAMTCA KOPPEKLMS
HOMPAXEHMA MUTAHMS,

24 .
2 Amplifar

; =~ - ——re— s

| Amplifier 7\ Aunelifier i NPOMOPUMOHANBHO-MHTETPASb-
| _\_,& 2 | sho-cireuit HOM XOPOKTEPUCTMKOW W BTO-
| [ i CGircuilry poro ysna 12 {reHepatop onop-
! suonty I I

: () YyNPABASET MOLLHBIM TPAH3MC-
i

1
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3JIEKTPOHOBOCTU

Kapn @epgunanp bpays

Hemeukmit dusnk Kapn ®Pepam-
Hawa bpayw ussecteH, npexae Bce-
ro, Tem, YT0 U30bpen ocuunnorpad,
npubop, 6e3 KOTOPOro Teneps ne-
KTPOHMKQ, 3MEKTPOTEXHMKA U PAMO-
TEXHMKA NPOCTO HEBO3MOXHbI. Kpome
TOrO, OH OTKPBI NEPBBLIK MOMYNPOBOA-
HUK, BHEC BONbLIOH BKIOA B PA3BMTHE
paguo, 3a uyto nonyuun Hobenes-
ckyto npemmio 1909 . comectHo ¢
[. MapkoHu.

Kapn ®epantang bpayH pogmnca
6 wions 1850 r. B Hemelkom ropoae
®ynbaa. Yxe Gynyum yueHnkom mm-
HO3MM, OH ONYONWKOBAN HECKOMBKO
HOy4HbIX PAGOT B8 pAfe XyPHANOB.
[Mocne OKOHYAHMA TUMHO3MM AMpPEK-
umA oueHb xotena, 4tobsl Kapn ocrancs npenogasats B rumHA3MM.
Ho, nocnias usnoxexue csoux Tpynos 8 bepnuHckuit yHusepeuer,
BpayH Gbin HE3GMELUTENLHO NPUHAT B Hero. M3ydas dusmky, oH B
1575 r. NOMyuYMn creneHs goktopa punocoduu. Mepssie ero uccne-
[OBAHMS KACONMCh KONEBAHW yrpyrx 06OMOYEK M CTEPXHEN Npy
PA3AMYHBIX BHELIHWX YCNOBHSIX.

3artem bpayn pabotan noueqtom 8 Biopubyprckom yHusepcuTe-
Te, ¢ 1876 r. ctan npodeccopom dusnku B Mapbyprckom yHusep-
cntere, ¢ 1880 r. pabortan Ha Toi xe gonxHoctn B CrpacByprekom
yH1BepauTeTe. PAbOTH 3TOTO NEPUOAA KACAIOTCS M3YHEHMS HENMHEN-
HbIX PE3NCTOPOB. B yactHocTH, oM OTKpLIN, 4TO KpUCTanN Cynbduaa
CBUHLQ MOXET MMETb PO3NMYHOE COMPOTHUBIIEHNE NPU PASTMYHOM NO-
NAPHOCTH MPUNOXEHHOTO HAMPSIXEHNS. ITO Bbin NEPBBLIN B UCTOPMK
yenoseuectsa nonynposoprmk (1874 r.). Mpasaga, B T0 Bpems 310 Bbi-
N0 HUKOMY HE HYXHO.

Korna B 1897 . IIx.[Ix. TOMCOH OTKpBIN 3NEKTPOH (CTATHIO O HEM
oM. B D 9/2003, c.31), Kaopn bpayH HemenneHHo sanHTepecosan-
sl 5TM oTKpbITHEM. B onbite TOMCOHO MCMONL30BANACH BAKYYMHOS
TPYOKQ, B KOTOPOW SMEKTPOHLI MYTELWECTBOBAM OT KATOAA K QHO-
fy. bpayH npegnonoxus, 4To Nog BO3AEHCTBMEM MOTOKA SMEKTPO-
HOB HEKOTOPLIE MATEPMANEI MOTYT CBETUTLCA (MIOMMHODOPSI). AHO-
HbI KOHe TpyOku BpayH caenan Wwnpokum, Topew MoKpsIn mMomu-
Hodopom, npunoxun Hanpsxerue 10...20 kB, cuenan markuTHyto ot-
KNOHSIOLLYIO CHCTEMY HO KATyWKe 1 nony4nn 8 1897 r. nepsbiit 8 mi-
pe OCLLM”JTOFRIO‘E, KOTOPbLIM OH Ha3Ban “MHankatopHos Tpybka Ka-
TOAHbIX Nyyeit”. bnarogaps 3Tomy OH BnEpBbIE MOKA3AN HA SKPAHE
GOPMY BOMHbI CETEBOTO HAMPSXEHMS.

§1§98 r. bpayH sauntepecosancs pabotamu . Mapkorm no bec-
MPOBONOYHON Tenerpaduu. MapKoHH nonb3oBaANCS UCKPOBLIM MU3Ny-
yaTenem, KOTOpbIi Bbin HEMOCPEACTBEHHO NOAKMIOYEH K M3MYYCIOLIENH
aHTEHHe. W x0T B 3TOM rofly OH AEMOHCTPUPOBON NEpPenayy AaH-
HbiX HO 50 kM, HO 3TO BbIMK UCKNIOYEHHS, 0BbIYHO aanee 15 km Hu-
yero He nonydanocs. 41o caenan bpayne O nogkmounn 1ckposoit
MPOMEXYTOK K KOnebaTensHoMy KOHTYPY, HOCTPOEHHOMY HO Onpe-
LENEHHYIO YACTOTY, O COMPSXEHME C AHTEHHOM OCYLLECTBUN Yepes
TPAHCHOPMATOPHYIO CBA3L QHTEHHBI C KATYLLKOH KOHTYpa. B pesynt-
TATE MOLHOCTb M3MyYeHus Gbina NOKQNM3O0BAHA B Y3KOM YOCTOTHOM
obnacty, 4to pesko ynpoctuno npuem. [1pu Nepsoit Xe [eMOHCT-
paumn n3obpetenns bpayra 20.09.1898 r. 6eina cpasy xe nony-
yeHa pansHocts 100 km.

Psn npeanpuHimareneit cpasy xe ouernnn sknas bpayka, v B Tom
Xe TOfly BO3HMKNG 3HOMEHNTOS KoMNaHKA "TenedyHkeH (npeanpu-
HUMATENW XOTenu HaseaTs ee “TeneGpayH”, HO aBTOp OTKA3ANCH).

B 1899 r. bpayH npesnoxun BMECTO Korepepa B KAYeCTse Npw-
EMHMKQ CHTHAMIOB MCTMONb30BATb KPUCTAMYECKUI BHINPAMUTEND,
KOTOpLIA OH OTKpbIN 3a 25 net no 31oro. Kpome Toro, oH cienan
elLe Lenbilt pag YNyYLEHUH B TEXHUKE NEPeaayu PAgUOCHIHANOB U
3anateHTosan ux. To xe caenan 1 MapkoHu, B pesynkTaTe Yero Mex-
Iy HUMM BO3HMK KOHMUKT. M3-30 nuuHo#M ckpomHocTv bpayHa, o
He CTaN OTCTAMBATHL CBOW MPUOPHTET, B pesynstate Hobenesckas npe-
must 1909 r. no&mwe 30 OTKPLITUE POAMO GLING PASLENEHA MEX-
ny bpayHom n Mapkowu.

Bckope nocne Havana 1-# Mupoeoii soitHbl bpayH yexan 8 CLUA,
r€ XMN €10 ChiH, YTOBbI PA3BUPATLCS C NATEHTHBIMM PA3HOMACKS-
mu. Tam on 3abonen u ymep 20 anpens 1918 r. Mocne okouarus
BOJHbI €ro Teno Bbi0 NepPe3axopoHeHo B poaHom ropoge Pynbaa.

BusumHbie Kapmo4Ku

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

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

BCE IN9 CMITOBOW SNEKTPOHMKI. inons), puctopsi, IGBT-moaynm, koHaer-
CQTOPbI, BEHTAATOPbI, AATYMKM TOKQ W HOMPSKEHHS, OXOAMTENM, TPAHCHOPMATO-
pbl, TEpMOpENe, NPEAOXPAHUTENH, KHOMKH, 3NEKTPOTEXHMYeCKoe 06opya0BaHME.

HNN “TEXHOCEPBUCMPUBOA"

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

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

Ykpanna, Kues, yn. Kpacrorsapaesickas, 5, 1. (044) 5524005, ¢. 5524005

TMoowssoncteo: normxaiowwe tpaxchopm. 0,1...20 kBt no TY sakazuuka. dne-
KTPOMOHTOXHbIe PaBOTH. Peanuaauus: GBTOMATSI, M3AENMS SNEKTPOYCTAHOBOY-
Hble, kKaBenu, NPOXEKTOPLI, M3MEPUTENbHLIE NPUBOPSI, H3ONALMOHHBIE MATEPU-
Qrnbl, BJ'IeKTpO,ELBMI'CTeJ'M n I'Ip.

000 "Arnantuc”

Ykpamra, [Henponetposck, yn. LLlesyerko, 37,
/¢ (056) 7702040, 7440476,

hifo://www.atlantis.com.ua,  e-mail: office@atlantis.com.va

BTOMATU3ALIMA TEXHOJTOTUHYECKMX TTPOLLE B: paspaborka cuc-
tem ACY T, noctaska 060pyaoBaxus, NporpammHoe obecneyeHme.

%

YN "UNHrekc-cepBuc”
Ykpanra, 04201, Knes, Munckoe wocce, 4, 1.(044) 4322413, 5682138

HuskosonsTHas annaparypa. Peonmaoum: QBTOMQTLI, MyCKATENM, KHOMKK, perne,
KOHTOKTOPSbI, KOHLEBbIE BbIKNOYATENH, TpOHCC')OpMOTOpr, INEKTPOMATHMTBI U Ap.

AO3T "HNN "MepcnekTuBa”

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

Paspabotka u nocraska anektporHbix ATC. Cosparne pasnmnumbix (B TOM umc-
ne GOPTOBLIX OBUALMOHHBIX U KOCMUYECKUX) YCTPOMCTB KOHTPONSA YNPABNEHHs
W mHaukaunn. PaspaboTka, MOBepHU3aLMS 1 U3TOTOBNEHME TPEHAXEPOB TPAHC-
MOPTHbIX CPEACTB W APYTMX CNOXHbBIX OBBEKTOB YNPABNEHMS.

000 "Konkopg'"
Ykpanna, 04074, Kues, yn.[erraperxo, 26/28, 1/$(044) 4301018, 5361836

KabensHbie u mautossie mydrsl 0,4...10 kBT, koHueBbie 30nenku, BOPOHKH, po-
MKW, NPUNOM, HOKOHEUHMKY, Mnb3bl. Jlenta cmonsras, T1XB, x/6, creknonena.
Mactuka, nasnehbie matepuanst. MnomGupatopsl, nnombs, Tpockm. Joctaska.

Ykpanra, 61037, Xapskos, np. Mockosckmi, 138A, og. 319,
/¢ (0572) 162007, 174769, e-mailtecon@velton.kharkov.ua

AsTopuaosanHbii cctemHbi Hterpatop SCHNEIDER ELECTRIC. Paspa6ort-
ka ACY T, KOMMEeHCaumMa PeaKTUBHON MOLLHOCTH, SNEKTPOTEXHUYECKME U3LETHS.
VamepuTensHas TexHuka (ocumnnorpadsl, MynbTUMETPbI, TOKOBbIE Knety).

00O HMN "JIOTMKOH"

Ykpanna, 03150, r. Kues, yn. Anpu bapbioca, 9A, k. 402,
1/ (044) 2528019, 2611803,
www.logicon.com.va,  e-mail: info@logicon.com.ua

T1OCTABKA: UCTOYHUKM MUTAHMS U npeo6po3050TeﬂM, KG6€J’IM, KNEeMMbI KOM-
MYTAUMOHHbIE M ONg NEeY4ATHOro MOHTAXA, an6oprle Kopnyca u CTOIZKM,
NEKTPOMOMUHECUEHTHBIE M XMAKOKPUCTANNUYECKME OMCNNEN, KHOMKKA U
MATPUYHbBIE KNABMATYPHI, kabenbHble BBOAbl M CANIbHUKKU, AATYMKK, NPOMbI-
LUJTEHHbIE KOHTPOMIEPHI.

HMN "dnexkrpomup”

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

Crabunuaatopsl HanpsxeHns ORHOpasHbIE 1 TPEXPA3HBIE, SNEKTPO- U CBETOTEX-
HUYeckoe 06OPYAOBAHHE, AM3ENb-TEHEPATOPL M DEH3MHOBbIE NEKTPOCTAHLMM.

"SHUPA Gmbh"
Ykpanra, Knes, 1. (044) 4668146, ¢. (044) 5652805

TocTaBKM 3EKTPOTEXHUYECKON NpoAyKUMK: AnddepeHunanbHas 1 TokoBas
30WHTa, pene, WKadsl PACIpeaenuTensHbie i GYpHUTYPA, OBTOMATUKA As
CMCTeM OCBeLLEHMs, kKOopoba.

uekmprki NG 2004
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ANneKTpOHHbIe Habopbl Ang paauonioouTeneun

YBaxaembie uurarenm! B som HoMepe mbl NyBIMKyem MOMHBIM NEPEYEHb NEKTPOHHbIX Habopos 1 mogynei "MACTEP KUT".

SnexTpoHHsIE HABOPLI MonynsipHs! BO BCem Mupe. OHu MCronbayioTet anst COOPKM TOTOBLIX YCTPOICTB, KOTOPLIE C BOMbLUMM YCTIEXOM MPHMEHSIOTCA MPOGECCOHAITBHBIMA
PABMONIOBHTENSIMA B BBITY, O TAKKE OTKPLIBAIOT MY SMIEKTPOHMKMA 45 AETEN, MOFPOCTKOB M CTYAEHTOB. Kaxabii HOBOP COCTOMT 13 NEYQTHOM M1, KOMTIOHEHTOB, HEOBXOMMMbIX
A3 COOPKY YCTPOWCTBA, W MHCTPYKLUM MO chopke. Bce, UTo HyXHO caenars, - 370 BLIGPATH M3 KATANOND 30MHTEPECOBABLLMI Bac HAGOP 1 ¢ NOMOLLLIO NasIbHMKA cOBPATH
roTosoe ycrponcTeo. Ecnn Bce cobparo npasubHo, To yeTpoiicreo sapabotaeT cpasy 6e3 noceaytowyix HacTpoex. Ecw 8 Hassanuym HoBopa crouT o6osHauerme (Mogyib),
TO 3TO O3HAYAET, YTO HABOP He TPeByeT COOPKY 1 FOTOB K MPUMEHEHHIO. Bbi MMeeTe BOSMOXHOCTL 3aKa3aTs 3T HAGOpH! Yepes peaakumio. CTOMMOCTb, YKA3aHHAA B MPAMC-
JWACTE, HE BKIIOYOET B Ce0A MOYTOBbIE PACXOMbI, YTO COCTABAET Mpv obLuek cymme 3okasa: ot 1 0o 49 rpH. = 5 rpH,, 50...99 rpH. = 8 rph., 100...149 rpH. - 10 rpH,, 150...199
roH. - 13 rpr., 200..500 rpw. - 15 rpr. [ns nonyyerus sakasa Bam Heobxomvo mpucnats aseky Ha noHposvelumiica Bam Habop no appecy: «Msaarenscreo «Pagioamaropy
('MACTEP KT'), a/a 50, Kies-110, 03110. B mucome ueTko ykaxuTe KOROBbIM HOMED M3nenMs, er0 Ha38aHKe 1 Baww obpaTHbii ampec. 30Ka3 BBICHIIOETCA HONOXEHHBIM MIGTEXOM.
Cpok nonyyers 30kasa no noute 2...4 Hemeny ¢ MOMEHTA nonyderus 3assku. LieHsl Ha HOBOPbI MOTYT HESHOUMTENBHO MEHSTLCA KOK B OHY, TOK W B ADYTYIO CTOPOHY.

Homepa tenedoros ana cnpasok 1 korcynstaumi: 219-30-20, 213-09-83, e-mailval@sea.com.ua. Xaem Bawwx 3axkasos. Bonee noapoBHyio ui

HOPMALIMIO NO KOMMMEKTaLMM

Ha60pa, ero TEXHUYECKUM XAPAKTEPUCTUKAM U Np. napameTpam Bbi moxete y3Hatb u3 karanora «<MACTEP KUT» - 2004 r., 3akazas ero no paspeny «Kuura-noutoii» (cm. ¢.48).

Kop H 60p LleHa, rpH.
AK059  BbicokouacToTHbIi nbesonanyyatens 3
AKO76  MunuaTiopHbIi Nbe3onanyyatens 28
AKO95  UndpakpacHsiit otpaxatens 25
AK109  [atumk ans OXpaHHBIX CUCTEM 34
AK110  [latunk ans oxpaHHbix cuctem (ropuesoil) 30
AK157  YnbTpassykoBoit nbe3ouanyyarens 58
MKO35  YnbTpassykosoit Mogynb Ans OTMYTMBOHMA HOCEKOMb 89
MK056  3-nonocHbIit GUALTP A4S AKYCTUYECKNX CHCTEM (MOBYIIb corvvvrvrrssrvcrrrrssssrerrenssns 46
MK063  YhusepcansHbiii yeunutens r—H 3,5 B (moayns) 56
MK064  “Berywme orum” 220 B/50 Br 94
MK087  Perynatop mowroctn 1200 Br/220 B (moayns) 82
MKO71  Perynatop mownoctn 2600 Br/220 B (momyns) 84
MK072  Ynusepcanshbit yeunutens HY 18 Br (mog ni 82
MKO074  Perynupyemsiit Mmogyns nutanms 1,2...30 B%Z 73
MKO75  Yhueepcan. ynsTpassyk. OTYrMBATENb HACEKOMbIX W FPI3YHOB (MOAYMD)..........92
MKO77  Wmmratop nas cobakm (mogyns) 7
MKO80  DnexTpoHHbIfi OTNYrMBATENL NOA3EMHBIX FPLI3YHOB (MORYNS)

MK081  Cornacyiowit TpaHCHOPMATOP A4S Mbe30MaydaTens (Moaymy)

MK084  Ynusepcanshbiit yeunutens HY 12 Bt (mogyns)

MKO085  Mpobneckossiit masiok 220 B/300 Br (moayns)

MK107  Crau. ynsTpassykoBO# OTMyrMBATENb HACEKOMBIX W TPLI3YHOB (MOBYAb) ......vrvv.. 69
MK113  Tarmep 0..30 muryT (Mopyns) 6
MK119  Mogysb MHAMKATOPA OXPAHHBIX CUCTEM

MK152  Bnox saiwuTsl anekTponprbopos o mMonHum (Mopysb)

MK153  MHaukaTop MUKpOBOMHOBBIX M3NYYEHMIt (Mopymb)

MK156  AsTomoBunbHas OXPaHHAA CUrHanM3auus (Mogynb)

MK284  [letextop nHdpakpacHoro uanyuenns (Moayns)

MK286  Mogynb ynpaBneHust OXpaHHbIMM CHCTEMOMA

MK287  MmmTatop B1aeOKaMEPs HAPYXHOTO HOBIOAEHHS (MOBYAb) ..vvovvrrrvvvrrrvcrrrre D6
MK290  Teneparop MoHoB (Moaynb 130
MK301  JlasepHbiit uanysatens (mogyss). 151
MK302  TMpeobpasosatens Hanpsxekns 24 B s 12 B 80
MK304  4-kan. LPT-kommyTatop ang ynp-a warossim gsurarenem (mogyns) 01
MK305  TMporpammnpyemoe yCTp-Bo ynp-s LIGTOBLIM ABUraTENeM (MOayN 36
MK306  Mogynb ynpasneHus aBuratenem noCTOSHHONO TOKA..... 97
MK308  Mporpammmupyemoe ycTp-Bo ynp-ei LIAroBbIM ABUraTene 131
MK317  Mogynb 4-karansHoro 1Y 433 MIy 165
MK318  Mogynb 3aLTE QBTOMOBUALHOTO aKKyMynSTOPQ 67
MK319  Mogynb 3awutsl OT Hakunu 49
MK320  Mpobneckossbiit masok 5..12 B/1 A/1..2,5 Ty, 39
MK321  Mogyns npeaycunurens 10 Tu...100 Ty 60
MK324  Mporpammnpyemsii mopysb 4-kaHansHOro [Y 433 MIL oo 195

MK324 /nepea. LononHutenshbiit nynst ang MK324
MK§%4/aneM, Llononturenshsiit npuemink ana MK324
MK325

Mogynb nasepHoro woy
MK326  [exosep VIDEO-CD (EZE-()SO-M]- CD MPEG-card) (MOBYMb) ccocevvvvccrccrres
MK327  Tenerpadhbiit manmnynstop “CTENC”
MK328  Tenerpahsiit marmnynstop “IKJINMC”
MK331 Papuoynpaensemoe pene 433 MIy (220 B/2,5 A) (moayns).
MK350  Ornyrvearens rpsiayos “TOPHALO” (mogyns).......
NK0OT  MMpeo6pasosarens Hanpsxenus 12 B 8 65 B/2 A
NK002  Cupena sospywHoit Tpesoru 2 Br
NK004  Crobunuauposanhbiii uctounmk muranms 6 B - 9 B - 12 B/2 A 59
NK005  Cymepeunsiit nepeknioyatens 55
NK005/8 kop. CymepeuHbiv nepekniouatens ¢ Kopnycom 73
NK008  Perynstop mowroctn 2600 Br/220 B 56
NKO10  Perynupyembiit uctournk nutarus 0..12 B/0,8 A 38
NKO13  DnekTpoHHsifi NpeaoxparmTens 52
NKO14  Yeunurens HY 12 Br (TDA2003) 69
NKO16  Monuuerickas cupera 15 Br 31
NKO17  MpeobpasosaTens HANPSKEHUS ANA MUTAHMA TIOMUHECLEHTHbIX TOMM............... 63
NK021  Kosk-cnpena 15 Br 29
NK022  Crepeodormueckmit Tembpobnok 90
NK024  [Mpobneckosbiit MAsYOK HO CBETOAOROX 24
NK027  Perynupyembiit uctournk nutanns 1,2..30 B/2 A 49
NK028  YnbtpassykoBoit caucTok ana cobak 53
NK029  IMpobneckossiii masuok (texHonorms SMD) 28
NKO30  Crepeoycunurens HY 2x8 Br 94
NK032  Tonoc pobora 69
NK033  Wmuratop 3Byka mopckoro ausens 61
NKO037  Perynupyembint uctournk nutanms 1,2..30 B/4 A 62
NKO038  [lsepHoit 3BoHOK 25
NK040  Crepeodonuyeckuin yonurens HY 2x2,5 Br 65
NK043  Snektponhsiit ronr (3 Towa) 64
NK045  Ceresoit dunbT, 46
NK046  Yeunurens HY FBT 30
NKO050  Perynstop ckopoctu patenms muHu-apemd 12 B/50 A ..o
NKO51  Bonbluoit npobaeckosbiit MOSHOK HA CBETORMOAE
NK052  DnexTpoHHbiit penenneHT (oTnyrusaTens HaCEKOMbIX-NAPA3UTOB) .....
NKO57  Yeunurens HY 22 Br (TDA2005, mocr.)
NK058  Wmmratop 3syka napososa
NK082  KombuHnposaHHbiit H060§ (repmo-, potopene)
NK083  UndpakpacHbiit Gapsep 50 m
NK086  Potonpuemmnk
NK089  Doropene
NK092  Undpakpacksiit npoxektop
NK106  YhusepcansHas oxpaHHas cuctema
NK108  Tepmopene 0...150°C
NK112  Lindposoit 3nekTpoHHbIit 30MOK
NK114  MutnaTiopHas oxpaHHas cuctema
NK117  Whankatop anst OXpaHHbix cuctem
NK120  KopaGensHas cupena 2 Br

E-mail: electrik@sea.com.ua

NK121
NK126
NK127
NK128
NK130
NK131
NK133
NK134
NK135
NK136
NK137
NK138
NK139
NK140
NK141
NK142
NK143
NK145
NK146

NK146/8 kop. VcnonHutensHbiii 3nemeHT ¢ Kopnycom

NK147
NK148
NK149
NK150
NK155
NK289
NK291
NK292
NK293
NK294
NK295
NK296
NK297
NK298
NK299
NK300
NK303
NK307
NK307A
NK314
NK315
NK316
NK340
NM1011
NM1012
NM1013
NM1014
NM1015
NM1016
NM1017
NM1021
NM1022
NM1031
NM1032
NM1034
NM1035
NM1041
NM1042
NM2011

Mudpakpacksiii 6apsep 18 m
CeHcopHbIit BbIKMIOYATENb
Mepenarunk 27 My
KopabensHas cupera “TYMAH”
“Kocmuueckasn” cupera 15 Br
IMpeobpazosarens Hanpsxenus 6..12 B 8 12..30 B/1,5 A
ABTOMOGUNbHBIM QHTERHbI yeunuTens 12 B
DneKTPOHHBIA CTETOCKON
3BYKOBOI CUTHONM3ATOP YPOBHSA BObI

Perynstop nocrosuHoro Hanpsxenma 12..24 B/10..30 A...
MukpodoHHbIit yernuTens
Antennbirt yeunurens 30...850 My
Konseprep 100..200 Mly
Mocrosoi ycunurens HY 200 Br
Crepeopekonep
Mupukatop currana Ha 30 ceetoamona
IOHbIA 3nekTpoTexHHK
38yk0BOI CHrHOAM3ATOP ypoBHA Boasl (SMD)
McnonHutensHbii anemenT 1

Antentbit yoamurens 50...1000 My
BykserHo-undpoBoit MHankatop Ha cetognonax 12 B...
Brok ynpasnetms BykseHHO-LndpOBLIM MHAMKATOPOM
[Tporpamm1pyembiit 8-kaHAmbHBIA KOMMYTATOP
Cupera ®BP 15 Br
IMpeobpasosatens nocrosHHoro Hanpsxerus 12 B 8 220 B/50 Moo
CurHanaatop 30A6IMNEHHOCTH
Mowuzatop Bo3ayxa
Metannouckarens.
6-kaHanbHas caeTomysbikanbHas npuctaska 220 B/500 BT ...
“Berywpe ornn” 220 B 10x100 Br
“Berywpe ornn” 220 B 3x500 Br
Crpo6ockon
SnekTpoLLoK
YCTPONCTBO 3ALLATLI OT HAKMMM
JlasepHbiit caeToBOM pdext
YCTPOWMCTBO YNPOBAEHNS LArOBbIM ABUTATENEM
VIHOPaKpaCHsIM CEKYHBOMED C MHPAKPACHBIM CBETOBbIM GAPLEPOM.
Llononnutenshsiii nidpakpacksii 6apsep ana NK307
[etextop nxu
Ornyrvsarens kpOTOB Ha conHeuHoi Gatapee
YnbTPA3BYKOBO OTMYIUBATENb PbI3YHOB
KomnblotepHbiit nporpammupyembivi “JlasepHbiid adpdekr” .............
Crabunusatop Hanpsixenua 5 B/TA
Crabunusatop Hanpsixenmns 6 B/T A
Crabunusatop Hanpsixermns 9 B/T A
Crabunusatop Hanpsixerus 12 B/
Crabunusatop Hanpsixenus 15 B/
Crabunusatop Hanpsxenms 18 B/
Crabunusatop Hanpsxenms 24 B/
Perynupyemsivi nctounmk nuranma 1,2..20 B/1 A
Perynupyemsiit uctourmk nutanma 1,2..30 B/1 A
[1peobpa3oBaTens OFHONONSPHOTO MOCT. HAMP. B NOCT. ABYNOASPHOE.
[Mpeo6pazosatens 12 B/220 B ¢ pammatopamMm.......cccccccvevcccicererssccees
IMpeobpasosarens 24 Bs 12 B/3 A
YrueepcansHbiii npeobpasosarens 7..30 B s 1,2..20 B/3 A..
Eerynmop mowwHoctn 650 Br/220 B

erynsTop TEMNEPATYPSI C MATBIM YPOBHEM MOMEX ..
Yennmrens HY 86)BT C POEMATOPOM

>>>2>>

NM2011/MOSFET Yeunmrens HY 80 Br Ha 6MnonspHbix TPOHZUCTOPAX w.vvvevvvrrcvvcererrns

NM2012" Yeunurens HY 80 Br

NM2021
NM2031
NM2032
NM2033
NM2034
NM2035
NM2036
NM2037
NM2038
NM2039
NM2040
NM2041
NM2042
NM2043

Yennurens HY 4x11 Br/2x22 Bt ¢ paamatopom
Yennurens HY 4x30 Br/2x60 Bt ¢ paamaropom
Yennurens HY 4x40 Br/2x80 BT ¢ paBMOATOPAMM ....ccvvceccceeeceeien
Yeunutens 100 Bt 6e3 papnatopa
Yeunurens HY 70 Bt TDAT562 (QBTOMOGUABHBIA)......ccccccvverrceererscernrssee
Yeunurens Hi-Fi HY 50 Br TDA1514
Yeunurens Hi-Fi HY 32 Br TDA2050
Yeunurens Hi-Fi HY 18 Br TDA2030A
Yeunurens Hi-Fi HY 44 Br TDA2030A+BD907/908 ...
Astomobunsbit YHY 2x40 Br TDA8560Q/8563Q.....
Astomobunbsint YHY 4x40 Br TDA8571)
AstomobunbHbit YHY 22 Bt TDAT516BQ/T518BQ....ccvvvvveeeeeeeeeccisivier
Yeunurens 140 Br TDA7293
Mowbiit asToycummrens moctoson 4%X77 BT (TDA7560) .......occoovcvvvrcrricrecrnn. 20

) 6
NM2045 Ycunureno HY 140 Br unu 2x80 Bt (knacc D, TDA8929+ TDA8927)2909

NM2051
NM211
NM2112
NM2113
NM2114
NM2115
NM2116
NM2117
NM2118
NM2202
NM2222
NM2223
NM2901
NM2902
NM310
NM320
NM3204

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

[lByXKQHOBHbIA MUKPODOHHBIR yCHnmMTENb 3
Bnok perynnposki Temopa 1 rpomkocTy (crepeo)....

Bnok perynuposku Tembpa 1 rpomkocTy (crepeo,
SNEKTPOHHbIM KOMMYTATOP CUTHANOB
IMpoueccop npoctparcTaeHHoro 38y4anMa (TDA3BT0) ...
AKTUBHBIA %meﬂp Y ansa cabeydepa

AKTMBHbIA 3-NONOCHBIA dUNbTP
AxtueHbIi 6n0k 06paboTku curHana ans cabeydepHoro kaHana
[MpeasapuTensHblit CTepeodOoH. peryn. yeunutens ¢ GanaHCoM ...
Jlorapudmuueckuit petektop
CrepeodoHMIeckuit MHAMKATOP YPOBHS CUrHANG “caeTslupitcs cTonb”
CTepeopoHMIecKkuit MHAMKATOP YPOBHS cvrHana “Geraiowyost Touka” ..
Buaeopassetsutens (ycunurens)
Yeunutens BugeocurHana
ABTOMOBHIBHLI QHTEHHBIN yCUAKTENb
TMpnemnnk YKB UM (crepeo)
YCTpoWcTBo anst 6eCNPOBOAHON KOMMYTALMM QYAMOKOMMOHEHTOB ....vvccvcrrrveree

uekmpnkiNIG 22004



ANEeKTPOHHbIe HabopbI

NM3311 Cucrema MK Y (npuemnnk) 110
NM3312 Cucrema UK 1Y (nepeaatunk) 84
NM4011 Munu-taimep 1..30 ¢ 19
NM4012  Jlatunk yposHs ogsl 19
NM4013  Cercophbiit BbikniodaTens 26
NM4014  Dotonpuemhnk 30
NM4015  Undpakpacksii neTekTop 30
NM4016 Tepmopene 20...120°C

NM4021 Tarimep Ha Muk] OKOHTPONNEPE 1..99 MuH

NM4022 Tepmoperne 0.. {)

NM4411  4-kanansHoe ucnonH. ycTpoiicTeo (6nok pene

NM4412  8-kaHansHoe ncnonH. ycTpoiicTso (6nok pene

NM4413  4-kaHanbHbIA CETEBOM KOMMYTATOP B KO| nyce |-|MJ'IOT

NM4511  Perynatop fpkoCTv 1aMN HOKANMBAHMS ? .....

NM5017  Ortnyrusatens HaceKOMbIX-NApa3uTos (3neKTp0HHb|F1 penenneHT)

NM5021
NM5022
NM5024
NM5031
NM5032
NM5034
NM5035
NM5036
NM5037
NM5039
NM5101
NM5201
NM5202
NM5301
NM5302
NM5401
NM5402
NM5421
NM5422
NM5423

Monuueiickas cupena 15 Br
Kosk-cupera 15 Br
Cupena ®BP 15 Br
Cupena Bo3aywHOI Tpesor
My3bIKQIbHBIZ SNEKTPOHHbIN ABEPHOM 3BOHOK (7 MENOMNN) .cvvvverrrerrcrivrrricns
KopabenbHas cupera “TYMAH” 5 Br
3BYKOBOI CHTHQNN3ATOP YPOBHA BOAbI
lenepatop Mopse
MeTtpoHom
MyabikanbHbIi OnoBeLLaTeNb 38yKOBOM
Curresatop caeTosbix ddexTos
Brok uHpukaumm “ceetsawmiica cron6”
Brok uHaMKaumM - QBTOMOBMALHBIN BOLTMETP “cser. cton6”
Brok uHpukaumn “Geraiowas Touka”
Brok uHaMKaumm - QBTOMOBMALHBIN BONLTMETD ”6er TouKa”.
ABTOMOGHILHBI TAXOMETP HA WHA, “Ger. Touka”
AgTOMOBMNLHEII TAXOMETP HA MHA “caeT. cTon6”
InexTpOHHBI 6nok saxurakma “knaccuka”
DNEKTPOHHOE 3aXUraHKE Ha “KNaccuKy” (MHOrOMCKPOBOE)
ONeKTPOHHOE 3AXUIaHME HA NEPEAHENPUBOAHBIE OBTO......
NM5424  SnextporHoe saxuraHue (MHOI'OMCKpOBOe' Ha A3, YA3 v ap..
NM5425  Mapuipyhsiit suarHoctuaeckuii komnsiotep (IK)..
NM5426 Astomar. 3apsaHoe yCTPOMCTBO Anst uKKyM. Gu'rapeu 12B.
NM6011  KoHtponnep 3nexTpoMexaHM4eckoro 3amka
NM8011 Tecrep RS-232
NM8012 Tecrep DC-12V
NM8013 Tecrep AC-220V
NMB8021  Muaukatop yposrs sapsiaa akkymynstopa DC-12V
NMB8022 3apsaroe ycrpoiictso ang 6atapeex Ni-Cd/Ni-Mh
NMB8031 Tecrep ang npoBepKku CTPOYHbIX TPAHCHOPMATOPOSB....
NM8032 Tecrep ana nposepku ESR kauectsa snextpon. korpercatopos
NM8033 Ycrp Aang np ny ay
NM8034 Tecrep Komnuo'repnoro cetesoro kabens “Buras napa” .
NM8041 Mertannouckatens Ha MUKPOKOHTPOANEPE
NM8042 mnynbCHbif METANNOMCKATENL HA MUKPOKOHTPOANEPE ...
NM8051 Yacrotomep, yHusepcan. uidp. wkana (6a30sbii 60K).
NM8051/1 Axtuerbiit wyn-genutens Ha 1000 (npuctaska)
NM8051/3 Mpucraska ans u3mep. Pe3oH. 4acToTl D,MHOMMKO (ana NM8O05T)...ccccccervee
NMB8511" leneparop TB-rect Ha 6ase npucrasku DENDY 69
NM9010 TenedorHbit “antunupar”
NM9211 Mporpammarop ans konTponnepos AT89S/90S dupmsl ATMEL...
NM9212  YhusepcanbHbii anantep ans cotosbix TenehoHoB ﬁwoum K I'IK]
NM9213  Anantep K-L-nuHun (ana GBTO € MHXEKTOPHLIM ABUrATENEM). ...
NM9214  UK-ynpasnenme ang MK
NM9215 YnuBepcanbHbiii nporpammarop 107
NM9216.1 Mnara-apantep ans yHus. nporpamm. NM9215 (mk-pa ATMEL)... 83
NM9216.2 NMnara-apantep ans yH. nporp. NM9215 (ans mk-pa PIC)
NM9216.3 Mnara-apantep ans yH. nporp. NM9215

ana Microwire EEPROM 93xx
NM9216. Hnaru-anun'rep Ans yH. nporp. NM9215
anantep 12C-Bus EEPROM
NM9216.5 Mn.-ap. ansa yH. np. NM9215

apn. EEPROM SDE2560, NVM3060 u SP125xxx)
NM9217 YcTpoicTso 3aiymTel KOMnbloTepHbIx cetel (BNC)..
NM9218 Ycrpoiicteo 3auwmtbl komnbiotepHbix cetei (UTP)...

AKO059. Bbicoko4acToTHbI Nbe3ousnyyarenb

DTOT Nbe3oM3NYYaTENb MMEET LWMPOKYIO AMATPAMMY HAMPABAEHHOCTH W obecneunsaeT
BbICOKOKQYECTBEHHOE BOCTIPOM3BEAEHME BLICOKMX 4acTOT, pabotaeT B avanasore 2,5..45 klu,
KoHcTpykuwst nbesouany4atens 06ecnesmBaeT PaBHOMEPHYIO OMIITYAHO-YOCTOTHYIO XOPAKTEPHCTHKY
80 BCeM paboyem ananasoHe yactot. Pasmepsi nbesovanyyatens 65%145x40 mm.

AK076. MunmaTiopHbIii Nbe3ousny4arens

MMHMQTIOPHBI BBICOKOUACTOTHBIM NbE3OM3NYHATENL CO CHEPUUECKON U3NYHAIOLIEH MEMBPAHOI
NPEAHA3HOYEH AR BBICOKOKAYECTBEHHOTO BOCTIDOM3BEAEHMS BLICOKUX YOACTOT B MANOrABAPHTHbIX
AC. OH MMEET NMHEHHYIO OMMMTYAHO-YACTOTHYIO XOPAKTEPUCTUKY B guanaszore 2,5..45 klu.
Pasmepsl annamika 030x14 mm.

AK157. Ynerpassy 7

HbeSOMSJ’IyHCITeFIb MCNONb3yeTca KaK J:lOI'IOJ'IHMTEJ'IbeIM penponyk‘rop Ana OTNyrBaTeNs HAOCEKOMbIX
v rpbizyHos (MKO75). CeeToavmon, BCTROEHHBI B KOPMYC YCTPOWCTBA, ABNFETCA MHAMKATOPOM PaBoThl
moayns. Paamepsl ycrpoiictea 75%X75%24 mm.

TexHuueckne XapaKTepUCTUKH

,DMOI'IO30H BOCMPOKU3BOANMbIX 4OCTOT

[Mnowagas nonesHoro aeicTams

6..45 Ty
30 m2

ans pap,momoﬁmenem

NS003  MHaukatop curHana Ha CeeToaMoaax

NS006  nextponHas cupewa 5 Br

NS007  CeHcopbiit 3nexTpOHHbI nepexsiouaTent,

NS009  Tenepatop 3Byk0BO# YaCTOTH

NSOTT  SnekTpoHHOE OXPaHHOE YCTPOMCTBO

NSOT5  AsToMOBMIBHOS OXPAHHAS CUCTEMA

NSO18  MukpodoHHbiit yeunutens

NS019  Merannonckarens

NS020  Whaukatop 30psaa akkymynatopa

NS023  Perynupyemsiit MCTOHHMK nutanmns 3..30 B/2,5 A ...

NS026  Yeunurens 7 Bt (TBA810S)

NS031  SnextponHas 4-ronocHas cupeta 8 Br

NS034  Yeunurens HY 60 Br

NSO041  [MpensaputensHbiit yeunutens

NS042  Tectep ana TpaHaucTopos

NS047  Terepatop umnynscos npamoyronsHoN Gopmsl 250 T 18 KTl v
NS048  Akyctuueckoe pene

NS049  Yennurens HY 25 Br (TDA1515)

NS053  BunonspHsiit uctounmk nutanms +40 B/8 A

NS054  Yeunmrens HY 10 Br (TDA2003)

NS061  TenedoHHbii ycunurens

NS062  Crabunusatop Hanpsxenmna 12 B/1 A

NS065  YKB-panmonpuemHmk

NS066  Tepmopene 20...70°C

NS068  Akyctuueckoe pene (ronocoBoit kommytatop)

NS069  CaeToanoaHbiit UHAMKATOP MOLLHOCTH

NS070  Perynatop ckopoctv paboTsi GBTOMOBUALHbIX CTEKNOOUNCTUTENEN ......cceerrvvees
NSO73  ManeHskoe cepaue Ha CBETOAMOAAX

NS087  Ycunurens-passeTsutens BUGEOCUTHANG HO TOU UCTOMHUKG covvvevrerrssreerrrssennennss
NS090  BsicokokauectsenHsii yeunutens H4 100 Br

NS093  Brok 30wmTsl akyCTyeckux cuctem

NS094  Xusoe cepaue

NS099  Bnok 3apepxku

NS103  DnekTpoHHbIf 3amok

NS104  SnekrponHas urpa

NS122  Taimep 0..5 mumyt

NS123  Tenepatop 3BykoBbix 3ddexToB

NS124  [peobpasosarens nocrosHHoro Hanpsxennsa 12 B 8 220 B/50 Mu...............
NS159  Ceerosoit nepekniouarens

NS162 Bok sawwmsi akycruueckix cuctem 1..100 Br

NS163  “Berywme orvn” 220 B

NS164  Perynarop mowroct 220 B/800 Br

NS165  Crpobockon

NS166  Mocrosoit crepeoycunmtens HY 2x25 Br (TDAT5T5) v
NS167  Ynstpaseykoeoi pasap (10 m

NS168  Perynupyemsiit uctounmk nutanms 8..20 B/8 A

NS169  Crabunusatop Hanpsxenma 5 B/1

NS170  Crabunnamp. ncrounmk noct. Hanpsixkernst £12 B/0,5 A.....covcvrvccvrrccirrccsnnes
NS171  Crabunusatop Hanpsixerns 18 B/1 A

NS172  Astomatiueckuit GOTOUYBCTBUTENbHBIN BBIKIOUATEND CETH oovveerrrrerrvcrrerrennerns
NS173  OxpaHHast curHanMaaums SOm/marasmH

NS175  BeicokokauecTseHHbii crepeoycunurens HY 2x18 Br (TDA2030)....

NS177  MunmaTiopHoe OXpaHHOE YCTPOHCTBO

VHAMKOTOP BLICOKOYACTOTHOTO M3NTy4eHMs
BniobnenHoe cepae ¢ GIOKOM YMIPABAEHNS (NEW)..ovcvevvrrrrsvvcrrrrssrerrrnssnnens
“HoBoroaHas enka’ Ha CBETOAMOAOX
CaeTomysbikanbHbIE KOOKONA, 3 MENOAMH
Hacs-6yn. ¢ sHeproxesasuc. namsm:»o/xonom 1 YCMOMH. YCTP-BOM..
4-kaH. yacs-Taiimep- Tepmoper C SHEPrOHE3qB. NAM. W UCMONH. ycrp M.
Oxpattas cuctema (5 30H)

NS311  [Lletextop saniotsl

NS312  Ludposoit tepmomerp ¢ XK-gncnneem
NS313  SnektpoHHas pyneTka Ha MMKPOKOHTPOMNEPE.
P5108  LUarossiit geuratens 10 B/O

P5111  Llarossit geuratens 5 B/1 A

P5337  LWarossit peuratens 5 B/0,63 A

P5339  Larossit peuratens 24 B/0,28 A

P5341 Waroswit asuratens 3..4,5 B/0,3 A

P5342  Loroswit peuratens 3..4,5 B/0,3 A

Hu6op KOMMNEKTYETCS KOPMYCOM.
Xxapak

Hanpsxerme nuramms
Pabouas uactota

220 B
1..10 Ty

NS165. Crpo6ockon
Crpo6ockon NpeaHa3HaYeH A4S CO3R0HMS CBETOBbIX IGMEKTOB HA AUCKOTEKAX, IPKUX CBETOBLIX
PeKNaM, OhOPMIEHUS BUTDUH U BHICTOBOUHbIX CTEHOB. CTPOBOCKON BHINOMHEH HA MOLLHOM
nmnynbcHoi U-06pasHolt namne 1 umeet perymuposky 4ocToTsl scnsiwex & npeenox 1..50 Mu.
PO3Mepr neyarHol nnatsl 87%62 mm.
Xapak
Hanpsxerve nutanms
Pabouas uactota

2208
1..50 Ty

NK120. Kopa6enbHas cupeHa

Bnarosaps npocTtote cHOpPKM M HAMMABHOCTH PE3YNLTATOB, 3TO YCTPONHCTBO NOCIYXHT XOPOLIMM
yuebHbim nocobuem. Habop, Gesycnosro, Byaer uHTepece 1 noneseH Ana 3HAKOMCTBA C
DOAVMOINEKTPOHMKON M MOSTYYEHUA OMbITA COOPKK W HACTPOMKHM YCTPORCTB. [IMHAMMK B KOMNNEKT
H06opo He BxoguT. Pasmepsi nevarHow nnatsl 40x30 mm.

MK290. Feneparop noHoB

D70 NONE3HOE YCTPONCTBO MPEAHA3HAYEHO ANs KOMHATH obbemom 30 3. JlaHHbi MOZymb
Bblp(]6C|TbIEOeT OTPMULATENBHO 3APAXKEHHBIE YACTMLBI - MOHbI, YHUHUTOXAA 6GKTepMM, Haxoasawmecs
B BO3Ayxe. BO3ﬂ,yX, O6OI'(]U.l9HHbH:1 OTPMUATENBHBIMA MOHAMU, CHUMOET 66CCOHMLly, rOnoBHyO
60ﬂb, YMEHbLLIAET Y4yBCTBUTENbHOCTb OPraHM3MA K U3MEHEHMIO NOrofbl, YNy4LIAET KOHUEHTPAUMIO
BHUMAHMA. [1pMBOP CMOHTMPOBAH B MNACTUKOBOM Kopnyce W He Tpebyer cbopku. Pasmepsl
moayns 110x87x47 mm.

TexHuyeckme XapaKTepUCTUKU

Hanpsxerue nutatus 220 B
Tok notpe6nenus 9 mA
MakcumansHbI 06bem aencTems 30 M3

NK297. Crpo6ockon

Crpo6ockon npeaHa3HaYeH Ans CO3AAHMA APKMX CBETOBbIX 3ddekToB. OH HAMIET NpuMeHeHHe
HO [AMCKOTEKAX, NMPU OGOPMAEHMM BUTPMH W CBETOBLIX PEKNAM. YCTPOWCTBO BLINONHEHO HA
umnynbcHoi U-06pasHoi namne 1 umeeT perynupoBky 4acToTsl Bensiwek 8 npeaenax 1...10 Tu,

Xapak

HomuHansHoe Hanpsixerue nuTaHms 3.98B
MakcmansHas BBIXOAHAA MOLHOCTL 2 Br
HomuHanbHoe conpoTuBneHme Harpysku 8..32 Om
MakcmanbHbii Tok Harpysku, He bonee TA

NM5034. Kopa6enbHas cupeHa “Tyman”

TnyBOKMit MPOTAXHbIA 3BYK, UMMTUDYET CUTHAMLI, KOTOPBIE NOAGIOT kopabnu B Tymake. Cipera
XOPOWO CAbILHA HO 60mblioM paccTosHun. HeBonblume pasmeps v pOCTATONHO 6GonbWAR
FPOMKOCTb 3BYHQHMS MO3BONSIOT HCMONB3OBATH CUPEHY B OXPAHHBIX CHCTEMOX, NP H3TOTOBMEHNM
MOENEi 1 MOBEPHU3ALAM MIPYLLEK, O TAKXE MPH CO3AAHMA PA3MUYHLIX 3BYKOBHIX SPPEKTOB BO
Bpems urp. [luHamuk B komnnext HaGopa He sxogut. Pasmepsi nevatron nnatsl 40x30 mm.
TexHuueckme xapaktepucTikm Takue xe, kak y NK120

NK128. Kopa6enbHas cupeHa “Tyman”
Ananor NM5034. [uxamuk 8 komnnext Habopa He sxommt. Pasmepsi nedatHoi nnatsl 40x30
mm. TexHuueckne xapaktepucukn Takme xe, kak y NK120.
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WzpaTenscTeo “PamioaMaTop” npemyaraer

BHUMAHUE AKLUA!

L}
"Pagvoamarop’ - nyqiuee 3a 10 net. CGophvik. K.:Paguoamarop, 2003r., 288 c.
neTPoHHbIE Habops! v Mopynu "MACTEP KIT" Onucanue, MHLUFI'I. cxembl. Katanor-2004rop, .A4.
Coieph Cam 55 aneKTPOHHBIX yCTPOVCTB 13 HaGopos "MACTEP KIAT" M.:[lonexa,2003r.272c.
MNYNECHBIE HCTOUHMKM NUTaHWA Tenesuaopos. AHkosckui C.M., HUT, 2003r.380c.
MNyAbCHble 6n10kw nuTanus Ans [BM PC. PemonT v obienyxusanue.-M..IMK, 2002r.
CTOUHVKY UTaHIS BUAEOMarHUTOOHOB v Bipeonneepos .Burorpagos BA., 256C.A4. ...
ICTONHUKY MUTaHWS BISEOMArHUTOGOHOB . JHLMKnON.3apy6.BM . HuT,2001r, 254c.Ad+cx
CTOYHUKY NUTaHNS MOHOGNIOKOB U Tenesy3opos. Mykud H.B. HuT. 136¢.A4

cToyHykw nvTanus 1K v nepecupnn, Kyvepos [, C.-M1, HaT 2002r. 384c. 37.00
3apyGeXHbIE STEKKTPOMArHHTHoIE pene. Cripasoukk. Bosk 110, 2004r., 382 .. 44.00
3apy0exHble MAKDOCXeMbI, TPaH3NCTOPbI,AMOAbI A...Z.Cnpasouny. 13p.2-€ nep.u aon. 2003r..760 c. 54.00

apyOexHbIE MUKDOCXEMbI,TPaH3UCTOPbI,AMOA! 0., 9. Cngaaoquwx. Man.2-e ne&e{aaﬁ W on,, 4500

IKDOKOHTPONNEPbI NS BILAEO- U PAAUOTEXHYKM . Buin. 18. Cnp.»MM:lo exa , 2001r., 208 4.00

MKPOCXeMbI NS MMMOPTHbIX BiAEOMArHuTochoHoB. Cpasouik.-M..[logexa,-288C................. 4.00

MKOCXEMbI [ins COBPEMEHHbIX MMMOPTHBIX BM v Buaeokamep. Bbin. 5. Cripasounik - M.:[ogexa,288c. 4.00

MKPOCXEMbI [4715 COBD. UMMOPTHbIX TENesu30poB. Bbin.4, 16,22 Cripasoyruk.-M.:ogexa ,2003r.,288c.. . 4,00

IMKPOCXEMbI COBJ X TeNeBH3opoB ."PeMoT’ Ne33 M..ConoH , 208C ... ... .......... 5.00

TeNeBUIMOHHbIX MAKpOCXeM. T.1,Kopskus-YepHs C., Cn6.: HuT ..39.00

KDOCXEMbI 15 ay o v paguoannaparypl. Bein.3,17,19,21. Cnp.-M. loneka 10 25.00

ukpocxembl ans CD-npourposartenest. CepsocvcteMbl.CrpasouHyk. HT, 20 .42.00

KPOCXeMbI [N TENedyOHNM 1 COEACTB CBA3N. VHTErpanbHbIe MUKDOCXEMbI.- .29.00

kpocxeMb Ans Tenecorvn.Buinyck 1.Cnpasourumk.-M.:[oaexa, 256¢.A4. .16.00

KpOCXEMbI N5 COBD.MMNOPTH.TeNechoHoB. Bbin. 10 Cripasounmkit.-M. [onexa , .24.00

KPOCXEMbI 115 COBDEM.AMMOPTHHOI aBTOANEKTPOHMKY . Bbin.8. Crip.-M:Lonex: .24.00

KPOCXEMbI COBPEM. 3apy0. yCUnUTENeii HU3Ko# YacToTsl .Bbin.7,Bbin.9. Crip. 8 .10 24.00

KPOCXEMbI [N COBEMEHHbIX MMMYNIbCHBIX ICTOUHVKOB MATaHWS. Boin. 11.0np.-288 ¢ ...26.00

KPOCXEMbI NS MY IBCHbIX ACTOHHKOB NuTaHuA. Brin.20. Crip., 2002r.-288 C. ...24.00

MKOCXeMbI '@nn nvnpaaneumn anextpoasuraTensmm, Buini2, sbin. 14 . M. [logexa, 2000r.,no 288 c. . .10 26.00

cpposbie KMOMT mikpocxems! . Maptana O.H, - HuT, 2001r., 400¢.......... ...24.00
Bce oTeuecTBeHHble Mukpocxembl. M. Joaexa, 2004r.400C. .. ............. ...49.00

ukpoxoHTponnepsI? 310 xe npocto!l Tom1,2,3. Opynae A.B. 2002r., 336¢.,384C. . . .. .1029.00
3IC-MMKpoxomponnegbl.l'g)aKwa npvMeHeHns.Cripasoynvk. Taephbe K.- M.:.IMK, 2003r., 272c. ...29.00

okoHTponneps! PIG16X7XX .CemeitcTao 8-paspsabix KMOM Mwéooxomponn. 2002r.,320c ..21.00
oHTponneps! AVR: ot npoctoro k cnoxHomy.Kuura+CD.M3a-e 2-e sononw. [ony6uios A.B.,2004r.304c+CD. ... 39.
bl AVR cemericTea Classic dmpuibl "ATMEL". M.:[loneka, 20037, 288C. . .................... .31
! AVR cemericraa Tiny u Mega dwphsl "ATMEL”. M.:Zlosieka, 2004r. 560c. . . ..53.00
pbl MicroCHIP.MpakTid. pyKOB%ﬂCTBO.CXeMb\, npme&b\ MPOrPamu, Oicana.2002r. . ...5200
nnepbI cemerictaa SX dupmbi "SCENIX". Qunun Arape. M.[lonexa,272c.... ..27.00
[Tporpammupyemble koHTponepsl. Metpos 1.B., M..Conow, 2004r., 256C... .. .. ... ..29.00
Camoy4utentb o MUKDOMPOLIECCOPHOIA TexHUKe. benos A.B., K-HT 2003r. 224c.. ..21.00
VIHTerpanbHeIe MYKDOCKEMS, TlepcriekTvgHble vanemus, Bein 1.2. -M: lonexa, no 64 10 5.00
VTerpanbHble MAKpocx. 1 ux 3apyd.ananorv. Cep. K565-K599 , M."Pagvocodr.2000r .35.00
VHTerpanbHble MUKPOCX. 1 X 3api/6.aHanorw. Cep. K1044-1142, . .35.00
Tenesy3voHHble Mikpocxemb! PHILIPS. Kkura 1, Mowamaperko A.A.-M 1200

lyTeBOATENb MO 3NEKTPOHHbIM KOMMOHEHTaM. XKaH-Dpancya Maty. 17.00

B3awmo3amena AnoHckux TpaxaucTopos.[oey B.- M..Cono.,368¢. . ... ..., ... 24.00

BET, KOf, CAMBOUAKA AMEKTOHHbIX KOMMOHEHTOB. HecTeperio VLA, -M.:Conon 2002r., 216c.

L[BeTOBas ¥ K070Bast MADKMPOBKA NEKTPOHHIX KOMTOHEHTOB. Hecteperko VA, -M..Conok, 2004r .- 14.00
[aDKVIDOBKa 3EKTPOHHbIX KOMTOHEHTOB . V31,8-6 uenp. gononH, F}# aKa" 2003r.208¢. ... 16.00
[apKupoBKa 1 0603HavgHue paamoanemenTos . Mykocees B.B., M.-TJI-Tenekom,2001r.352 c. . 28.00

OnTO3NeKTPOHHbIE NPUBOPLI M yCTPOWCTBa, BbicTpos O.A., M.:F’a;glocoqﬁ, 256C.. ...t
(CnpaBoyHvk no 3apy6exHbIM avosam.T.1, T.2. Cepus "Pemont" Ne36, M.:Conon, no 696 cTp. Ad
3apyGex.avopsl v 1ix aHanoru. Xpynes A.. Crpae. 7.1,1.2,7.3,7.4,1.5,1.6. M. "Pagvocodt”,
3apy6erxHble aHanoroBbIE MAKpOCXeMs! U vx aHanorv.Cnpas.T.1,2,3,4,5,6,7,8.M.Paguocodyt 2000r.
Bugeokameps! . Maptana O.H., HUT 192 ¢. + cxembl
BupieomarHiTochoHb! cepyn BM.VIa,u.(fogaﬁ " Jgn. SHkoekuit C. HUT., 2000r.-272¢. Ad+cx. ..
PeMoHT.KOHaMLMOHeps! Samsurg LG, Sanyo, General Elektric, Rolsen, Daikin.(8bin.65) 2002r. .
CoBpemeHHble xonoannbHuky N RD. NagHuk BJA, C-M6.:HuT, 2003,

PEMOHT MOHUTOPOB. THMMYHbIE HeucgfaaHocm bernos C.1.- M..Pagnoton. 320c. .
PeMoHT MoHTOPOB Samsung. (Bbin.64). A6nokuw . -M:Conow.,2002r., 160c.A4. . ..
PeMoHT 3apy6eHbIx npuHTEpOB (Bbin.31). MnatoHos FO. M.:.Conox . 2000 7,272 ¢.A4 .
PeMOHT U3MepuTenbHbIX NpHoopoB (Bbll‘l,42),K%ﬂMKOB B.I". M..Conon.20001.,184 c.A4.
PEMOHT 3apyGEXHbiX aBTOMATHWTON. (Bbin. 6).KoTyHOB A.B., M.:Conon.2003T.,176 C.A4. .
PeMoHT 3apy6. KonupoBasbHbIX annapatos. Tom1 gabmAB), Mnatonos O.M.Conok. 2002 T, 224c.Ad
PeMOHT My3biKarnbHbIx LigHTPOB. Bbin. 48., Bbin. 51 Kynukos .B. - M.: IMK, 2001 1., 184 . Ad, 224c.A4
PEMOHT MMNOpTHbIX TeNesy3opos.Bbin.2, Bbin.7,Bbin.9 M..ConoH. 2003r.,272 224, f;\)f cTp.A

[TpakTiveckas asTomarika. Cnpasoymk. Kucapumos P.A., M.: Paguoco?r 200
AcuHxporHble asurateni cepuvt 4A. Gripasouruk. Kpasuvk A., 2002r.,504c.
(CnpaBouHvK anexTpuka. Kucapumos P.A. 2-e uananite, 2004r., 512c..

CnpasouHyk.OnexTpoTexHuka, Jinxaues B.A., M.:Conow, 2003r.560c. 56.00
JnexTpoMarHwTHas 6e3onacHocTs. LLlasens M., K.: Bex+, 2002, 432¢ s 32.00
(GnpaBOYHYIK OMALLIHEr0 aﬂeKTEMKa. W3p-e 2-e fononH, u Mcw)aan. kopﬂkuH-HepHﬂK C., CM6:HWT, 2004r.,476c. . 35.00
CTvpanbHbie MallvHbl oT A 10 7. Kopskuk-Yeprsik C., C6.:HT,2002r.,300c . 27.00
Curjosas anexTpoHuKa ans NoGutened v npoceccuonancs.Cemeros b.0.-M.:Conon,2001r..336c. 19.00

Aabyka cotooro Tenegora. Mectpukos B.M., uap-e 2-€ ne&epaﬁ.w nononk., HT, 2004r. 350c.
CexpeTbl coToBbIx Tenecporos. Afamerko M.B., uap-e 2-e, M. MK, 2004r.
CnpaBoHYIK 110 YCTP-BY M PEMOHTY Tenedh. annapaTo 3apy6 1 oTey. mp-Ba.

PeMoHT 3apy0eXHbIX TeneBwsogoa. Buin.44. PogyH A.B. M.:Conor, 2003r., 200cTp. 00
PeMOHT xonoaunbHykos. Bein.35, llenaes [.A., M..ConoH, 2004r. 432, ... .45.00
PeMOHT MyKpoBONHOBBIX Neyedt. Bbin. 19. M.:Conow, 2003r., 272cTp.Ad.. ... .53.00
PewmonT paavotenedoros SENAO v VOYAGER. Bein.30. M..Conow, 176¢.A4. ..28.00
PemonT coToBbIX TenedhoHoB. Xpyctanes [l.A., M..Conok, 2003r..160c........ .. ..24.00
PEMOHT. NeKTOfBYraTeNM achHXpOHHbIe. Buin.60 . [luxaves B.J1. M.:Conow, 2003r, 304c.. .. 34.00
PeMoHT. CripaBouHKK 06MOTH/IKA ACHHXDOHHbIX 3ﬂeK‘}¥)0ﬂBMI’aTeﬂel7\. Buin.72. xaues B.J1., 2004r., 240c. . ..33.00
YCTPOVICTBO ¥ PEMOHT NepCoHarnHoro Komrbtotepa. KH.1 v kH.2 GtuseH burenoy, 2004r., no 912c.... o 68.00
[ouck HeucrpaBHOCTEN | PEMOHT AMEKTPOHHOI anaparypbl 663 CXeM. Lgesg]cou I'J1, 2004r.544c. . ...4800
Linay 3BYKO3AMMCb. TEXHAOTY U CTaHKaPTbL, Hukamiuk B.A.-"HWT", 2002r., 256C................ ...24.00
LiBeTomyabikanbHble ycTaHokM. Spse Kaauko. MuraioLuve orku, crpodockon, KOHLlefTHbII?I nasep v p. ...17.00
CXeMOTEXHMK Ecwnwenbub\x Kackazos Ha émnon}%mux Tpauancrogax, M. [onexa,2002r.,256¢. . . . . ...19.00
Cxemorextuka CD-npourposarenei. Aspamerko 0.0, C.-..HuT.,2003r.,192¢. . ....... ...27.00
WrrerpansHble yeunutenin HY. W3p.2-e nepepad. v aononH. epacumos B., 2003r. 522c. . ...42.00
YeunATenM HMaKoii YacToTel. JlioGuTenscrite cxemblU.2. M.:Panviocodh, 2002r. 304c. u 288c. ...2200
Mpensaputenshble YHY. IioButenscxye cxemsl. Xanos A.A.-M.:Paguocodr, 2001r.......... . ...20.00
YCTPOICTBO ayAvo- Bipeoannaparypbl.OT AETEKTOPHOO npvemHitka 4o M crepeopeocuaega., C.. ...24.00
SHUWKNONEAS YCTPOTCTB Ha NONEBLIX TPaH3UcTopax.bubnvotexa ukxerepa. M.:Conow, 2002r.512c. . ...49.00
SHUMKnoneavs r?auwomoéwrenn. PatotaeM ¢ KoMstoTepou, Mecpnkos BM.- Ci16; HuT,2004r 268c. ...2400
3nexTpouka. onHbiit kypc nexuui. Mpsiukmkos B.A. 4- Maéq.,M.:KOPOHA npuHT, 2004 1. 416C. .36.00
Kparkuii cripaBouHuK 10 3NeKTPOHMKe. I paboBeky b., uap-e 2-e Mgwm MK, 2004r., 416¢. .32.00
B nomoLub paguoniobuTento: 100 HeucnpasHocTei Tenesu3opos. XK. [Topar, IMK, 2004r .29.00
OcHoBbI TeNeBY3MOHHOI TexHwKM. JyanH B., M.:Conon,2003r., 432¢. . . . .33.00
BupeonpoLieccopsl. Cripasoukuk. Agpamenko F0.0., CII6:HUT, 2004r., 25 .24.00
Buneonpoeccops! cemeiictea UOC. Cepust p. Mbsitos [, HuT, .29.00
MUKDOTDOLIECCODHOE YpaBrieHite Teneawaopany, Bukorpagos BA., HaT, 2003r. 144c. . . ... 1500
CepBycHble pexumb Tenesiaopos. K.1 - kH.12.BuHorpasos B.,KoRxKWH-He Hak C.J1., HaT 2002r. . 1019.00
TenesuanoHHble nFoueccopu cicTeMs! ynpasnekus. Kypasnes B.A. ua-e 2-¢, aon, CIG:HUT 510c. . ...23.00
Tenesusops! HORIZONT. Kogwu-qegHaK CJI-C.N:HMT, 20021, 160C+CX. ....\ooveeninne ...24.00
Tenesusops! LG.LLIaccu MC-51B, MC-74A , MC-991A. Mbsos I"., C.IT..HUT,2003r. 138c.+cxemb ...23.00
Tenesu3opsl DAEWOO 1 SAMSUNG. Cepus Tenemactep. beasepuii 11.5.,2003r.,144c.+cx. . ...32.00
[epeHocHble LBeTHbIe Tenesi3opsl.CripasoyHyk. BpunnnarTos .ﬂ.-M.ZPaﬂnMOCO(bTB 4c. .. ...21.00
360 npaKTiyecKyX HeuenpasHoCTeM. 3anvckw Tenemactepa. Hasapos B.B. M..CoroH, 2004r.,288¢.. ...29.00
Teneuaops: PEMOHT, aganTauys, mofepru3auus. Gaynos ALO., C-16.:HuT, 2004r., 286c. ... ... ...21.00
5BETHI:I€ Teneaw3ops. Nlocobvie o peMonTy.Enbsiuikesny C.A. feckn AE. M. T-Tenexom, 352 . . ...33.00

DOKY TenemacTepa. YCTPOWCTBO 1 PEMOHT 3apydexHbix L{TB. BwHorBa,uos B., M..Kopora,2003r.,400c. ...37.00
YcoBeplLIeHCTBOBaHMe Tenean3opos 3...5YCLIT .Py6anwk B, HuT., 2000 7.288c. . ...24.00
"YucTii 3ByK" TBOEro Tenes3opa. Cnpasouxoe nocodue. aigens ., 2002r.,176¢. ...19.00

Incpy 3NeKTPOHMKA . U3p-e 2-6 pononm. Maptana O.H., HwT, 2001 r. - 223.... ...19.00

ICHpOBBIE YCTPOICTBA M MAKPOMPOLIECCOPHbIE CHCTEMbIM3L- 2-¢ . Kanabexos b.A., 2002 ., 336C. . ...2300

apMaHHbIi CNPaBOYHIK VHXEHepa ANEKTPOHHOM TexHuky. KeiT bpuann. M.:[losexa, 2002r.,480 c.. ...30.00
(apMmarHbI7 CpaBo4HIK paavonHxerepa.[pxoH [leswc. M.:&Jouexa 2002r.544¢.. .. ......... ...3300
Hananka anexTpooGopyosanws. Cripasoukik. Kitcapnvos PA.M..Pagyocodr, 2003r,352c. .20.00
3eKTpUuecKue annaparbl. Cripasouhutk. Anvies VL. M. Paguocod, 2004r., 256c .23.00
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Onnata npoussoantcs no 6/H pacyery COMACHO BbiCTaBNEHHOMY cuety. [
nonyyerus cueta Bam Heobxoammo BHICIATL nepedeHsb kHUr, koTopsie Bel xotenu Gbi
npuobpectu, no dakcy (044) 219-30-20 man noutoit No appecy: M3AATENLCTBO
“Pagioamarop”’, a/s 50, Kues-110, 03110. B sasske ykaxute cBoit Homep dakca,
noutosbi agpec, MIHH n No c-sa nnart. Hanora.

OpraHusauuu

KHUTA-NOYTON

M Pas0BOI MOKYMKE TEXHYECKON NTEPATYPbI_Ha CymMy Gonee 100 rprBeH Kaxbiii nokynaTtenb
nonyyaet 6ecniatHO KHUry “CydacHi | ManbyTHI IHPOKOMYHIKaLiMHI TEXHONOTIT YKpaiHn”.

l LleHb! YKasaHbl B rpH. U BKNIOYAKOT CTOUMOCTb Nepechinku. ]

+ JapybexHble peauaenTHble panuotenedonbl.(SONY,SANYO.BELL HITACHI FUNAI v ny 8,1760.A4+cx, . .19.00
: CoBpeMeHHbIE pavoTenedioHsl.Panasonic, Premier, Harvest, SANYO, SENAG. 2004r., 350c. + cxems . 4400
¢ CxeMOTeXHUKA aBTOOTBETUMKOB. 3apyOeX. NeKTPOHUKA, BJ;])yCKMH BA-K:HAT, 176 CA4+cx. ... 10.00
ABoHenTCKue TenedporHble annapatsl. Kopakuk-Yepusk C.J1., U3p. 5- fon. v nﬁpe 0., 2003r,368¢. ..33.00
‘OneKTPOHHbIE TenechoHHble annaparb! KOTeHKo /1.4, VIs;i 3-¢.nepep. u fon.-K :HuT, 2003r., 270c.. 29.00
PanvocTanUys csonmu pykamn. Lmbipes AA., HiT, 2004r., 142C4CX..........vvevnnnenen. 6.00
KB-npvemHuK M1pOBOro ypoBHst KynbCkuit AJLAKCHAT, 2000r.852c. .00 6.00
Antennbi KB v YKB. KomnbrotepHoe Moaenuposarie NMANA, I'owageHKo 1. M.:Pagmocodyt,2004r.,128c. . 7.00
AnTerHeL HacTpoiika  cornacoBarvie.l puropos V. H. M. Panvocodpr, 2002, 72 o ..26.00
+ AuTerbl. [ oporickvie korcTpykuww. [ puropas .H,, M.:Pagocodb, 2003r.,304c.. . ..39.00
¢ BoiGepu anTenHy cam. Hecreperko M., MaKu-e 2-¢ wcn%‘ BI1. ¥ AONOMH., "ConoH" , 256C. . . 17.00
¢ Muku-cuctema kabenbHoro Tenesuaenus. Kyaes A.A.-M.Conon , 2002 . 144c. 14.00
+ Papuonio6urensckuit High-End. "Papioamarop”., -120C... .. ... ... .9.00
AnexTpoHMKa An pei6oniosa. Llenectos W.IT. M..Conow, 2001r. 208 c. 7.00
TextwKa anexTponosa peiGel. Xoasipes BB., 2003 r. 144 c....... ... 7.00

+ 500 cxem ans paguonioonTenei. lpuemHu
+ HacTonsHas kHura

¢ CD-R "Papioamarop" + "InexTpuK'+"KoHCTRYKTOP"+"PaanoKOMMOHeHTbI"
: bl

H YpHa
¢ "Papjoamarop" Ne4,5,6,9,10,12 3a 94r.Ne4,10,12 32 95r.N21,3.4,6,7 32 96r.No4 33 97r.Ne2. 4532 98r. .................
¢ "Papjoamarop" xypHan Ne3,5,7, 2 000 .

aCTHble MHLA

: "OneKTpuK
¢ "Bnokot "Pajvoamaropa’ xypHan Ne2,3,4,5 3a 2004r.
¢ "PapmokoMnoHeHTbI" Xypran Net 2,3 4 32 2001r., Ne1,2,3,4 3a 2002r., Ne1,2,3 4 3a 2003r.Ne1,2 3a 2004r. .
¢ "Pagvo-napap’ xypHan Net,2,3 3a 2004r.

OdbopmneHmne 3akasoB no cucrtreme “KHura-nodrom”

Merannovckatenu anst niobuteneit  npocpeccvonanos. Gaynos A 0., Hu
450 noneaHbix cxem pagvontobutensm. LLycros M.A.,2003r.,352¢.. .. ...
ku. Cembsit AT, 2004r., 188c.
pauonio6uTens-KoHCTpyKTopa. Hukonaenko MH. M.: )i , .,280C..
BYKOBast CXeMOTeXHUKa Ans papvontoouTenei. Metpos A.H. HuT, 2003r.,400¢. ...........

i3 S .. .00
+ [lonesHble COBETbI M0 Pa3pabtoTKe 1 OTNAAKE AMEKTPOHHbIX CXEM. Knon Tanne, M.:IMK: 2003r.20 8.00
[pakTdeckas cxemoTexHuKa.KH.2. VIcTourmkm niutanus v crabunmaaropsl. LLlycros MA. 2002r.. 9.00
[MpakTdeckas cxemoTexHuka.Ki.4. KoHTponb 1 3aLuTa cTourmkos nutanus. LLlyctos M.A.,200: 9.00
TpoexTupyem v cTponm ocunnorpad. Mopoeuuit A.B., M..Conow, 2002r. . ... ... ... 1.00
PazuoaneKTpOHHKa B KOHCTPYKLMAX 1 . Mecrpuko BM., CM6:HWT, 2004r.,234c. . 24.00
PajuonioouTenbCxvie KOHCTPYKLMN Haf’\C-MMKpOKOH onnepax. 3aeu H/., M.:Conow, 2003r.368¢. ..39.00
PapuonioonTensckas asdyka.T. :Lindposas Texnwka. KonyHos A.C., M..Conow, 2003r.,272c..... ... ..29.00
+ CeKperbl 3apy6exHbIX paavocxeM. Y4eGHK-CrpaBoyHvK Ans Macrega 1 niodwrens. Mocksa, 2004r.,112¢ .. 12.00
¢ Cxembl ans papvoniouTeneit Khura 1. pagynos M.A, M.:Anbrexc, 2003r.,160C. ... .....vee. o .24.00
3 KOHCTDYKLMM Y CXEMb 15 TIDOUTEHHA C NastoHMkOM.Ki. T KH.2 K 3., Fpmg .,2002r., 288,328c., 240c 8.00
¢ KOHCTPYKUMV U CXEMbI [T MDO4TEHWS C MasinbHuKom, K4 Ayanotextwka,2003r.,240¢. e ..26.00
IOHoMy pajvonto6uTento Ans npouTenus ¢ nasnbHvkom. Mocsruk B., M.:.Conow., 2003r., 208c. ..17.00
QMEKTPOHHbI YCTP-Ba C NPOrpaMMVpyeMbIMit KOMHOHEHTaMM.ﬂaTgMK Tenns-M.;AMK, 2001r. 17.00
NeKTPOHHbIE C/CTEMbI 0XpaHbl. Ipse KaguHo., M..AMK,2003r.256C... . ......ovveeiene 23.00
GVICTEMbI OXPaHHO/ CUTHAM3ALIMM: OCHOBbI TEOPUM M MPUHLMBI OCTPOEHMA. M. Tenexow, 2004r.,368c. . 56.00
¢ ABTOTPOHMKA. 3nempooéop%u. 1 C/CT. 60PTOBOV ABTOMATKM coagemeuuux n/a.Cepus "PeMonT" 272C. . .37.00
+ AsTocurHanu3auun 0T A o Z. KopﬂvKMH-WegHHK C.J1..0T16.: HuT, 2002r., 336C..............ueveee 34.00
¢ AsTocsanvaLim *Audiovox Prestige” APS- 150, 300R, 400, 600. Hatop cxew. T, 2002r. .8.00
+ [lvarHocTvika anexTpoodopyaoBaHits asTomoouned. apunos K.A,, M..Conow, 96¢. ... 12.00
+ CnpaBOoYH. 1O YCTP. ¥ PEMOHTY 3MEKTPORHbIX MpKO. aBToMobuned. Bbin. 1.KomMyTaTopsl. 2003r..... ... . ..23.00
(Gnpas. 10 YCTP. 1 PeM.aneKTp.npuOOpOB aBToMOONeN Bbin.2. OKTaH-KOpEeKTﬁ)b\ KOHTPONNEPbI ¥ Ap. ..23.00
OnEKTPOHHbIE CUCTEMbI YTIPABNEHNS MHOCTPAHHbIX aBTOMOOUNEN. %auo A M.:Tenexom,2002r. . 23.00
3aumra asTomo6uns ot yrowa. buptokos C.B. CM6.:HT, 2003r.,176c. . . 16.00
KaGenbHble uagenvs.Cnpasounnk. Anues W. M.:Pagnocodt, 2002r.,224c. 25.00
+ Kaoenu anekrpacasian. [apcheros FO.A., M.:3ko-Tperps, 2003r.,256¢. 56.00
+ OnTideckve kadenv cas3u. KOHCTPYKLWM 1 xapakTepucTiky. MopTHos 27.00
: OnTiyeckvie Kabenv CBA3N PoCCiCKoro npowaao’dcma, Cni)aaowx.. M. 43.00
: KabensHble cuctembl.2-e uaganue. Grepaur 1. M.:Jlopw, 2003r, 316¢................ 49.00
BONOKOHHO-OTTH4ECKMe KaGEnM U N Casam, Moprades [1.8. M.:SKo-TgeHns, 2002r.,284c. 54.00
AGOHEHTCKIE TEPMUHANL! M KOMMLIOTEPHAR TENegOHis . Ko—'lg)eHna,. 236C.. . ..29.00
Aranoro-LycHpoBble v Lcpo-aHanorosble npeobpasosareny. GpasouHm. HukamuH B, 2002r.224c. . ..29.00
KopriopatusHble ceT casai. Veanosa T.A. M..9Ko-Tpenp3, 20017284 C........vvwvvvnvnn ..42.00
Kom6uHupoBaHHas 06paboTka chrHanos B cucTemax }gaémocaﬂsm. [prro beB B.A. M.:3ko-Tpenp3 264c. . ..48.00
KomnbroTepHbie cvcTembl B Tenedpormin. anuuckwit K. G-1.5XB-Tetep Epr, 20027.400¢C........... ..33.00
+ KomnbtoTepHbie TexHonoruv B Tenedonmu. Vsarosa T.A. M.:9ko-Tpers, 2003r., 300c.. . 46.00
¢ IP-Tenechormst. Pocnskos A.B., M.:3K0-TpeH3, 20037, 252C.. .. ..o vieve i 39.00
¢ Meropb! KOMNbIOTEPHO/ 06Pa00TKY CurHano paavocssan. Grenaxos A.B.M:Conox, 2003r.,208c. . 20.00
+ ObexaHanbHas cucTema curtanuauu No7. Pocnsikos A.B., M.:9ko-Tpeas, 2003r.,176¢c. Ad.. ..39.00
Cuctembl cyTHUK0BOI Hasurauwi . Conosbes A.A.-M. Jko-Tpenns , 2000.-270¢. ... 42.00
Cuctembl kommyTauuy, onbawredH b.C., C-N16:6XB, 2003r.318c. ... ... 54.00
CALL-LieHTpbI 1 KoMnbloTepHas Tenedbonns. onbaweitH b.C., 2002r.,376c. 69.00
CospemenHble Mofemsl. Jarytenko O.1., M.:3ko-Tpern3, 2002r.346 C. . 56.00
+ Cemi nofiBMKHOM CBA3M. KopTalueackii B.T". M.:9ko-Tpenga, 2001r., 302c. ... . 39.00
0 : CTaHpapTbl 4 TEXHONOrY ynpasneHus ceTsamm casian. I pedeLuos A., M.:3ko-Tpenas,2003r.,288c. . 46.00
¢ Wnrepdoeiicel V5.1 1 V5.2. Crpasouxyk no TenekoMmyHikaw. npotokonau. l"onbawTeiH b.C., 2003, 52.00
¢ CoBpeMEHHbIe TeneKOMMYHVKaLW. TexHonorvu v akoHomuka. Jlosrwit C., M.:3ko-Tperas,2003r.,32 34.00
CGyuacki i Mavi6yTHi iHchoxoMyHikauiiiki TexHonoril Ykpaiku. bonjapenko B., K.:Papioamarop, 2004}51 19.00
TexHonoruv u3MepeHit nepauyHoi cei.(Cuctembl cuxporualiun,B-ISDN, ATM.) M.:3ko-Tpe., 150 39.00
TenexommyHuKaLuv. GamoyunTens. OCHOBbI TEXHONOTUA NEpESaYM MHdJOpMa%VIVI Ha %aCCT., 003r.,62: 49.00
YCTpOiCTBa, CHCTEMbI 1 CETH KoMMyTauk. BepnnH A.H.- C-T0.Tletepkon, 2003r., 384c..... ... 54.00
Vavepenns B LydpoBbix cvcTeMax cesau. MpakTudeckoe pykosoacTeo. K.:Bek+ , 2002r.,320c. ..29.00
VHTennexTyanbHble CeTM CBA3M. E.ﬂMXuMH}%%;),ZM.aKO-TpEH}J,S, 2000r., 206c.. . o 39.00
+ JlokansHbie cetv. Hosukos FO.B. M.:3kom, 2002r., 312c. 34.00
¢ MynbTuCepBMCHbIE CETH 1 YCAYTY LWMPOKOMOMOCHOr0 Focryna. I'ygreuwnae A., H1T,2003r.,400c.. 39.00
$ Opranu3aauua fesTenbHoCTU B 06nacTy pagvocssan. I puropees BA, M.:SKo»TﬁeHﬂs, 270C........... ..49.00
+ [penocTasnenve v GunAMHr ycngr casan. CuctemHas uHTerpauns. Myccens K.M., M.:3ko-Tperss,2003r. ..48.00
[ocnearsis Mans Ha MegbIX kabens, ﬂa]p(peﬂoa 10.A. M.:3Ko-Tperaa, 224c.. 44.00
MeitmpxuHroas casab .A.Conosbes .3Ko-Tpenp3,288¢.,2000r. 29.00
[epcnexTvBHble pbiHKM MoBunbHov cesian . FO.M.MopHocTaes, M..Casiab 1 GuaHec. 214¢. Ad. . .. . .. 34.00
NeKTPOCHABKEHNE KOMMLTEHbIX 1 TeneKOMMyHMKaLgAOHHbIX cvcrem, BopoBbes A.HO. 2003r.,280c. 39.00
¢ GnyTHWKV 1 LcopoBast paavacesab. Tannyes I, M. A 2880, e 34.00
¢ PeMoHT 1 akcnnyaTaums ksasianektporHbix ATC "KBAHT". CexpeTbl abcpeT. pemorTa.2003r, 160c. . 25.00
chposbie ATC ans cenbckoi casiau.Kapravuesckuit B, M.:3k0-Tperps, 2003r.,286C. ............. ..47.00
MEDPOBLIE CUCTEMbI CHHXDOHHOV KoMMyTaLy. BapkyH MA., M.ﬁKO-TpeH%’i, 2001r. ..o ..39.00
TKDbIThIE CTAHAADTbI umcﬁpoaoﬂ TPaHKVHr o8OV cB3N A.OBUMHHYKOB, M. CBSi3b 1 BiaHec. 168C.A4. .. ..29.00
Paapaborka yCTpoICTB ConpsixeHus Ans nepc. koMnbtotepa Tuna IBM PC.Hosukos F0.2002r.,224c.. .. .. 17.00
CoBpemeHHble MKponpoLeccopsl.KopHees B., u3g. 3-¢ 4OMOH. U negepaﬁ., 2003r, 440c.. 40.00
Anrpeiin komnbtotepa. CamoyuwTens. Mpvsanos A. Mutep, 2004r.304c. . ... 27
¢ BblOOp ¥ MOZIEpHM3ALMS KOMMbIOTEPA. AHATOMMA TK. Kyryaos M, Flumep, 2004r. 3 17,
¢ [uarHocTvka, pemoHT v npocpunakTuka K. MpakTuveckoe pykosoacTeo. Mnaronos [0, y
¢ 3awwwTa KoMMbOTEHO MHOpMALMK OT HecaHKumouToaaHHoro foctyna. "HuT", 2004r, 384c. . .
HebopmaTyka. YueBHuk. Ecunos A.C., K.:HT, 2003r.,400c.; MH%J?{)MGTMKQ, 3apayHutk.2003r.,368c. |
OMIOTEPHAs BEPCTKA U Au3aitH. GamoyuwTens. Komonosa H. C-16., BXB, 2003r.,500c. ... . .. 38.00
(0BeMLLMiA camoy4uTenb padoTbl Ha kombioTepe. CTapyem ¢ Windows XP. Axmetos K., 2004r., 384c.... ... ..29.00
HoBbIi aHro-pyCcKMit CNOBapb-CTIPaBOYHMK Nonb3osatens K. 3-e uag-e aononH, v ucnpasn., 2004r.,384c. . ..20.00
MKNaHas "30n0Tas" MaTeMaTika 1 ee MPUNOXKEHVE B ANEKTPOTEXHUKE. Camo(y)qmenb.zoo r.240c....... ..39.00
CO0pKa,KOHEMrypHpOBaHHe, HACTPOViKa, MOAEPHU3ALWS 1 IBI 3roH K. Pansch Bebep, 2003r.,704c. . ... ..45.00
Q6pabora curiano. Mepeoe aHakoMcTeo. HOkuo Caro., M. logexa, 20021, 176C.,.......... ..24.00
(OcHoBb! LchpoBOro TeneruaeHus. YuebHoe nocobie. CMupHos A.B., M. Tenekom,224c. .. ..15.00
¢ Linchposoe npeoBpa3osanvie n3obpaxeHiit. YuebHoe nocooue. M.:n-Tenexom,2003r.,232c.. ..35.00
[pachuka v Biaeo Ha CD. "Texxonorum mynbTMeaua’. Kapnatuyk B., M.:Conon, 2003r.176c.. ..29.00
¢ [pacouKa, 3syk, Bigeo Ha MK MonynspHbiit camoyumtens. Peanik 0.A. K:HIAT, 2003 r., 328¢........... ..28.00
¢ [ToBEPXHOCTHbIV MOHTAX NP KOHCTRYMPOBAHUM U MPOU3BOACTBE ANEKTPOHHOIA annapaTypb. 2003r.,428C.. ... . ?888
no 10.

OHTPO/IbHO-M3MEPHT. annapary%a. [asinbHoe 060pyoBaHHe. [poMbiLLNeHHbIe KoMbroTepbl KaTanorn 2004r. ... 0
OMNaKT-AHCKN

CD-R "PAJVIOAMATOP 3a 11 net" "PA"1999 - 2003r.r.+"3","K"-2000-2003rr.(160 HoMepOB + 3 KHUrw).
CGD-R "Papjoamatop"+"dnexTpuk"+"KoxcpykTop" 2002r. (36 Homepos Mnganoag
003r. (40 HOMEPOB + 2 KHUr

)

1331999r., ¢ Ne1,2,3,4,6,8,9,10,11,123a2000.. .

,3,4,5,7,89,10,11,123a 2001r., ¢ Ne1 no Ne12 3 2002r. .
,45,6,7,89,10,11,12 32 2003r., Ne1,2,3,45 33 2004r. ...

"KocpykTop" Ne1,2,3,4,5,7-8,9-10,11-12 33 2000r.,c Ne1no12 3a 2001r. Ne1,2,3,4,5,6,7,10,

"KoHcTpykTop” xypHan Net,2,3.4,56,7-8,9-10,11-12 33 2003r, Ne1,2,33a 2004r.............vvvnnnntn

"Onexrpuk” ctNe2 o Ne12 3a 2000r.,N23,4,5,6.7,8,9,10,11,12 3a 2001r.,c Ne1,2,3,4,5,6,8.9,10,11,12 32 2002r.

" xypHan Ne2,3,4,5,6,7,8,9,10,11,12 33 2003r., Ne1,2,4,5 3a 2004r.

1
"Papjoamarop" xypHan ¢ Ne1,2,3.4.5,

"Pagioamarop" XypHan NEZ,g
2

Ecnu Bac samHTepecosano kakoe-nnbo m3 nepeuncneHHsix nnanui, To Bam Heobxoanmo
OPOPMUTL MOUTOBLINM NEPEBOS, HA YKA3AHHYIO CyMMy B BRMXAMLIEM OTAENeHUH CBA3M.

Mepeson otnpaenste no aagpecy: MotopHomy Banepuio Bnagmmuposuuy, O/ﬂ 53,
KMeB’] ]0, 03] ]O B OTPbLIBHOM TANOHE 6HOHKU MNOYTOBOro Nepesoaa 4eTko YKaXuTte CBOM

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

Heﬂbl npy Hanuumu nutepatypl peicteuTensis Ao 1.10.2004. Cpok nonyyenns sakasa fo noute 1-3 Heaenu ¢ MOMEHTO onnaTi.
0 BCEM BONMPOCAM, CBA3AHHHM C pazaenom “Knura-noutoi”, npocsba obpawatses no T./¢. 219-30-20, email:val@sea.com.ua.




