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YBAXKAEMbIE YATATENN!

Hauano BecHb - NpexkpacHbiii XeHCKui
npasaHvk 8 Mapra. Ot uMenn penakumm u
Bcero manarenscrsa "Pagioamarop” nosg-
POBMSEM HALLMX 30MEYATENbHBIX XEH, loYe-
pen, cectep, b6abylek, konner no pabote
W LPY3ei W XEenaem KpPemkoro 3moposbs,
niobBK 1 cyacTbs.

Kenumra Bcerna 6bina XpAHUTENbHM-
ueil pomatuHero ovara, matepsio. Ho 8
UCTOPUM YENOBEYECTBA WU3BECTHEI 3OMEYQ-
TENbHbIE XEHLLMHBI - PYKOBOAMTENM TOCY-
[OPCTB W Aaxe nonkoeoausl. JocrarouHo
BcnomuuTs Enusasety Anrnuiickyio, Exare-
pury I, Xanny g'Apk. M 8 Hoeedwelt mc-
TOpUM MHOTO mpumepos: MHanpa TamHan,
Mapraper Tetuep u ap.

TonsKo YTO BLILLNA W3 NEYATH ABYXTOMHOS
uctopuyeckas nosects Vumbl Jlosud nop, Ha-
ssanuamu "Kopora nunmit" n "Kopona
nbeoB". B Helt pedb Miet o 3ameyaTensHom
xeHwmHe CpenHesekosbs - koponese Anu-
enope Axsutanckon. Ona cHauana 6bina
koponesoit PpaHumu, 3aTem passenacs ¢
koponem PPaHUMK 1 BLILLAA 30MYX 30 KO-
ponst AHIMM (0gHUM U3 ee ChiHoBEH Bbin
sHamenuTsit Puuapn Jleeunoe Cepaue).
YWwna OHa M OT QHIMMIACKOTO KOPONS U Y Ce-
65 8 AkautaHuu ocHosana "[sop noGen’”.
Tyna co sceit Esponsi cheaxanucs nosts,
MY3bIKQHTb, Y4EHbIE. DTO Bbin KyNbTYpHbIl
LEHTP MMPOBOTO 3HAYEHMA. TAK B MPAYHOM
XIl Bexe Gbinm 3an0XeHs pocTku Byayuie-
ro Bospoxaenus, koTopoe B cBOIO Ove-
penb NPUBENO K COBPEMEHHOW EBPOMNENCKON
KymbType.

K coxanenuio, y Hac 8 YkpaunHe, kpome
kHarHn Onbru, He Bbino pykosoauTene ro-
CynapcTea - xeHwmH. Boobuie, 310 He
cnoxHo ucnpasuts. Masen noba gaxe
MPEACKA3QU, YTO B 3TOM rofy Y HAC NOSBMT-
Sl KEHWMHO-NpesunaeHT. Ho s He Bepio B
QCTPONOTMIO, O TOMBKO B 3APABLIA CMbICIT.

Jlio6onbitHo, uTo B sHeape Haw Kabuwer
Munmcrpos erec B Bepxoshyio Pagy sako-
HOMPOEKT O TOM, 4YTO B COCTOBE KOXAON
bpakum nomkHO Bbith He meree 30% xew-
wmH (ceiyac 8 Bepxosroit Pape scero 5%
XEHLMH-NENYTATOB). YMBNEHME BbI3bIBAIOT
Takue sewm: 1) weyxenu 8 Bepxosroit Pa-
fi€ 10 3TOr0 HUKTO He nomymancse 2) s Ka-
6uHeta MunmucTpos cbexana nocnegHss
KEHLIMHA-MUHUCTP, TOM WX HE XAmyIOT,
nycTb noxaneet Bepxosras Pana? 3) kak
0BbIYHO, B IOKYMEHTE HE MPOMMCAHbI MEXQ-
HM3MbI PEQNIM3ALMM, MOSTOMY 3TO - MPOCTO
nycras Gymaxka. OBbiuHbIA Npumep Ha-
LIEro 30KOHOTBOPYECTBA.

Cpenn aBTOPOB "InekTpuka" XeHLmH
mano. Ho 8 3Tom HoMepe MpPeacTaeneHsl
paboTbl Asyx xeHiumH-asTopos: P.M. Kono-
monuesoit u toHoi Ceetnanbl Kosuukofi.
[Moxenaem 1m AANLHEMLLMX TBOPHECKHX YC-
Mexos.

Ha aeope BecHa. Tyctb oHa onpepens-
€T BOLE HACTPOEHHE.

Tnasubii pepakrop
XypHana "neKkTpuk’
O.H. Naprana
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Mogepruzupyem kapbioparopHbiii aBTOMOOHAL

A.B. KpaByeHko, r. Kues

Bce yale Ha aBTOpbIHKAX 1 B OBTOMArG-
3MHOX MOXHO YBUAETb CHCTEMbI MOLEPHM3A-
LMK KOPBIOPATOPHLIX ABUTATENeH (B OCHOB-
Hom BA3) crapbix asTomobunel, Hanpumep
CY112, CY116 kutaickoro npoussoacTea.
B ocHOBYy 30NM10XEH AABHO MPUMEHAEMbIN
MeTog 06eAHEHMS TOMIMBHOM CMECH HA Bbi-
cokux obopotax konenyatoro sana (KB)
[BUraTEns.

Ha 6onbwmx obopotax KB tonmvexas
CMECb HE YCNeBaeT Cropets W Hebombwas
4aCTb MPOXOAMT YEPES KOMMPECCHOHHbBIE

KOMbLA NOPLUHS, NOCTYNAst B KAPTEP ABMIO-
Tens. JTa He CropeBLIas CMECh GUIbTPYeT-
ca 1 noctynaet B kapbiopatop (puc.1,4q).
B astomobunax BA3 npogymara cuctema
0T160pa KAPTEPHBIX TA308B, HO HE 10 KOHLA.

CMbICT MOIEPHM3AUMM 3AKNIOYAETCA B
CMELUMBAHMM TOTOBOM TOMAWBHOW CMECH M
OYMLLEHHBIX OT HECrOpPaeMblX NMPOMAYKTOB
kapTepHbix razos (puc.1,6). B crannaptHoi
CUCTEME HEOUMLLEHHBIA KAPTEPHBIM a3 no-
CTYNQET 1 CMELMBAETCS C BO3AYXOM, NOAG-
BAEMbIM 11 GOPMUPOBAHNA TOMNMBHOM CME-
o (pue.1,a). Mpu 31oM 3dpdexTMBHOCTS Cime-
o Ha Bonblx 0BOPOTAX YMEHBLIAETCS U3-
30 NMPUHYOUTENBHOrO BMPBLICKA TOMIMBA M
YMEHbLIEHWS OTHOLUEHMS TOMAMBO,/BO3AYX.
AsTonmobuteny yacto HabnoaaoT BHGPOC
rasos CO CH npu 6uictpom crapte asTo-
MOBUIA, TO €CTb BLICTPOM YBENHUYEHMH KO-
nuyectsa obopotos KB.

CYT12 - nonHOCTBIO MEXaHMYeckas cuc-
TEMA, KOTOPQS BMYyCKOET KAPTEPHLIE a3l
yepes GUIbTP M KNANAH YNPOBAEHHS BO
BNyckHO# konnekTop. KnanaH ynpasnenus
OTKPLIBAETCA PA3PAXEHMEM (CO3AABAEMOE

NOPLHEBOH CUCTEMOH) BMYCKHOTO KOMEKTO-
pa Ha Gonblumx obopotax KB.
MexaHmueckie cUCTEMbI HE CIIMLLKOM TOY-
Hbl M paboraioT HeHapexHo. Mostomy Gonee
cospemenHbiit Bapuant CY116 ykomnnekro-
BOH NFMOC-LATYMKOM, SNEKTPOHHOM CUCTE-
MO¥ YNPOBREHNS 1 SNEKTPOKIIANAHOM (PUC.2).
DNEeKTPOKIANAH OTKPLIBAETCS B ABYX CyYa-
sx: npu goctxernn 2500 06/mun KB neu-
ratens u npu rerepauyn 1 B nambpa-natum-
kom. OBOPOTH ABMIATENS MOXHO OMPERENTS,
CHAMAS UMMYTbChl C KATYLIKM 3COXMIOHUS.
Mpw nossiwernn obopotos KB seigensetcs

Gonblue kapTepHbix ra3os. [osTomy snek-
TPOHHQA CXEMQ OTCNEXMBAET 0BOPOTH U
BKIIOYaeT 3nekTpoknanaH. KaptepHsie rasbl
MPOXOAAT Yepes GpuibTP 1 KNanaH, Nonaaas
B NONOCTb BAyCKHOrO konnextopa. Cmewmsa-
SiCb B ONPEAENEHHOM MPONOPLMK C TOMAMBOM,
HECropesLIMe ra3bl ONSTh MCMONb3YIOTCA B
npouecce ropenns. 4Tobel He co3paBATH
PO3PAXEHME B NPOCTPAHCTBE KAPTEPQ, K
NEKTPOKNANAHY NOABOAMTCA OLIMI.LI,EHHbIﬁ
BO3MlyX OT BO3AYLWHOrO GMALTPA.

VHorna Ha HeGombLLMX 0BOPOTAX TAKXE He
CrOpaeT A0 KOHUA TOMMBO, 0COBEHHO NpK

o ——

He ncnonbayercs

- ——

Tonnuveo

an.unanau

NamBpa-3ong

™y
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OTKPLIBAHMM HO HEGONbLION Yron APOCCens-
HoM 3acnoHku. [ostomy ana oBHapyxeHus
3TUX FQ30B CAYXUT NAMBAC-AATYMK, KOTOPbI
cnrHanusmpyet nossiwerne CO, a anekTpoH-
HOA CXema OTMMPAEeT 3nekTpoknanad. Ha
PUC.3 NOKA3QH AHANOT YHKLMIA SMEKTPOH-
Horo 6noka CY-116. Hanpaxerue umnynbcos,
BbIPABATHBAEMbIX CHCTEMON 3AXMIaHMS, NO-
naetcs yepes D1, R1 wo T2. Tpansuctop T2
paspsxaet C1 8 TOKT MMNYNbCOB 3CKUTAHMS,
MpY 3TOM CO3AAETCA MUI00BPA3HOe HaNps-
xenve. Onepaupontsiit yeunurens UTA Bbi-
MONHAET GYHKUMIO KOMNAPATOPA, HA BLIXOAE
ero GOPMUPYIOTCA MMMYNbCbl OAMHAKOBOM
LAWTENbHOCTM, HO PA3HOM YACTOTH. DTH UM-
MyNbChl NOCTYNAIOT HA MHTErPATOp, COBPAH-
HbIi HO onepaunoHHom yeunvtene U2B, ko-
TOPbI GOPMUPYET MEMNEHHO NALCIOLIEE HO-
MPSIXEHUE NPK YBEIMYEHNM YOCTOTbI UMMYTb-
COB CUCTEMbI 3QKMTOHMA. DTO HAMPSIXEHWe
yepes D2 nocrynaet Ha U1B, kotopeit pa-
60TaeT KaK KOMNAPATOP W MHBEPTOP OAHO-
BpemerHo. Kak Tonbko Ha uHTerparope Ha-
npsxerue camsunock go 0,8 B, komnapartop
U1B dopmupyeT HanpsixeHue, oTiMpaiolee
T1. U2A qensetca oBbiuHbIM MHBEPTUPYIO-
WMM TMHERHBIM yCHIMTENEM C GIM3KMM K

envHnue KospduumeHTom ycunenua. Kak
Tonbko Ha Bxoge U2A Hanpsxenme ¢ namb-
fa-patuvka Bospactet go 1 B, komnapatop
U1B chopmupyet Hanpsxerre otkpbitis T1.

Cxema, soinonusowas dyHkumn CY116,
MOXET OTAMYATLCA OT MpUBEREHHOM. Jlyuwe
GYHKUMM MOAENMPOBATL HA MUKPOKOHTPOS-
nepax, HO MOLEPHU3ALMA MMEET HEKOTOPbIE
0coBeHHOCTH paboTsl, HE 3aBUCALLME OT pe-
amsaumm. Bo-nepebix, kpome ymeHbLIeHMs
yposHsa CO, yMeHbLIOETCA AMHAMMKA ABUIQ-
Tens. Bo-BTOpbIX, KOMANEKTYIOLLME ANS HOmeX-
HOM PaABOTL HEOBXOAMMO TLLATENHO NOAOM-
pATh (MyyLLE KCNONB3OBATL MMMOPTHBIE AETA-
nu). B-TpeTbux, HECMOTPS HO PEKNaMHbIE YT-
BEPXAEHMS OB 3KOHOMMM TOMAMBA, STA CUC-
TEMA HE JOCTATOYHO npomymaHa. bonee 3¢-
GEKTUBHO, MO MHEHMIO BTOPA, MCMONB3OBATH
OTAENbHbI KOHTYP MOAAYM OTPABOTAHHBIX
ra30B B CHCTEMY GOPMUPOBAHHS TOMIUBHON
cmean [1].

Jluteparypa
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Nerponors - BaNBeiwaA 05ceTh SHARKE pakTRKG-Mfmen

(Mpononxenne. Havano cm. 8 3 2/2004)

Y10Bbl GbiNG BO3MOXHOCTb M3MEPSTL TOK,
NPEBOCXOAALLMIA NO 3HAYEHUIO HOMMUHQbHBINA
TOK MMKpOaMNepMeTpa IH ¢ conpoTueneHrem
paMku R, napannensHo MukpoamnepmeTpy
BKMIOYQIOT WYHT (pUC.4), yepes koTopbiit 1
NPOTEKAET TAK HO3bIBAEMBIA “NULLIHUA" TOK Iu:

lw=I=In.

Conpotvenenue wyHta Rw onpegensior no
YCTIOBMIO OAMHOKOBOTO MOAEHHS HAMPSKEHWs
MPY NAPOINIENEHOM COBUHEHNM:

[HRH=IwRw=(I~lw)Rus,

Ruw=IuRu/(I~IH)j=Ru/(I-In) mrm

Rw=Ru/[l/Ih=11=Rn/[n-1),

rae n=I/In - ko3bduuneHT pacmpeHms no
TOKY.

LLIyHTbI M3rOTOBARIOT M3 MAHTOHMHA, TOK KOK
OH OBNOAOET MAHMMONbHBIM TEMMEPATYPHbIM
KoabDMUMEHTOM. B KOMBUHUPOBAHHBIX (MHOTO-
MPEaerbHbX) MEMGOPaX OBLIYHO MPUMEHSIOT He-
CKOIIbKO LYHTOB, TOK KK MMEETCH HECKOMBKO
NPenenoB uamMeperns Toka. Takue WyHTbl HO-
3bIBOIOT YHWBEPCANbHBIMMA (PUC.D). [TpuHuma-

PAd

a

em 1<y, Tora conpoTUBNEHNA LLYHTOB [71A STHX
TOKOB:

RLU]=R'|+R2=RH/(H'|_] ),

RLU2=R]=R2+RH/(n2_] ),

rae 1=l /W, no=lo/IH - ko3pMLMeHTH pac-
LUIMPEHMS.

Pelas COBMECTHO 3TH YPABHEHMS, MOXHO
PACCYMTATL CONPOTMBNEHHA PE3UCTOPOB Ry 1

RQ Ona 3TOro WyHTA:!

Ry=Rellny/iny =11 /my=1 /g,

R2=RH[H]/(n] _] )nQ

Tak Xe paccUMTHIBAIOTCA LYHTHI MPMBOPa
MPY HECKOSbKMX MPENENOX U3MEPEHHH.

B KOMGMHMPOBOHHLIX MPUOOPAX TAKXE MMe-
€TCS M MHOTOMPEAENbHOE U3MEPEHUE HaNPs-
xeruit (puc.6). B stom cnysae nocneposa-
TENbHO C MUKPOAMMEPMETPOM BKIKOYQIOT Ol
peeneHHoe KOMMUYECTBO AOBABOUHbIX PE3NC-
TOPOB C NPedenom Jomycka He meHee 1% ans
YMEHBLLEHWS MOTPELUHOCTH MPU M3MEPEHMM.
[Mou 1cronb3oBaHMM [OBABOYHbIX PE3UCTO-
pos uamepsemoe Hanpsxerue U pasHo cym-
Me nogeHuit HanpsikeHnit UH Ha Re Mukpoam-
nepmetpa 1 Un Ha nobasourom peancrope Ru
Myt OBLLIEM MPOTEKAIOLLEM HOMHHQTBHOM TO-
ke IH:

“p S

Uy

y AN

O.I. Paumtos, r. Knes

U=Un+Ug,

In=Un/Rn=Upn/Rn.

Ro onpepensior no dopmyne:

Ra=RH(U=Un)/Ur=Ru(U/Un=1)=(m~1)Rw,

rae m=U/UH - kosdduumeHT paciumperms
MO HAMPSXEHMIO.

B mHoronpegensHbix nprbopax Bcerna npu-
MEHSIETCS MHOTOMPERENbHOE MEPEKTIoYEHHE
[MQNA30HA U3MEPEHUA HanpsxeHuil (pUc.7),
nanpumep, Uy, Uy, Ug u 7.0, Ina 37vx Hanps-
KEHUI MPU TOKe MUKpoamnepMeTpa IH co-
NPOTVBEHHS LOBOBOYHBIX PE3UCTOPOB POCCHM-
THIBQIOT MO GOPMYNAM:

R] =(m]_] )I

R2=(m2_] )RH_R] ,

R3=(m3—] )_R] _RQ,

rae my=Uy/Un, my=Uo/Un, mg=Us/Un -
KO3IhOUUMEHTEI PACLUMPEHMS STUX AMANA30-
HOB M3MEPEHMst HaMpPsKeHuiA. JononHutensHole
PE3NCTOPBI BO MHOMMX MPERENbHBIX MPrbopax
(recrepax) TaKxe WU3rOTOBNEHBI M3 MAHIGHMHO-
BOTO NPoBOAd. B KoMOMHMPOBAHHBIX MprBopax
C KNACCOM TOYHOCTM 2,5 1 HMXE BMOAHE BO3-
MOXHO npumeHerre pesnctopos Tmros YJIM,
MITT, BC u gpyrmx.

B nprbopax ¢ MarHUTO3NEKTPUYECKHMA OM-
MEPMETPAMU MPU U3MEPEHMU HA MEPEMEH-

A
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N ucmoyrury
MEGEMEHNIET
HAMDRAMEHLT

HOM TOKE MCMOMb3YIOT MONYNPOBOAHUKOBLIE
BoinpsmuTeni. [ou soibope 311X BeinpsmiTenei
HEOOXOAMMO MCXOMTb M3 NSTM OCHOBHbIX NA-
PAMETPOB, KOTOPLIE XOPAKTEPU3yloT nepe-
MEHHBII TOK M HANPSXEHNE NEPEMEHHOTO TO-
KQ: MTHOBEHHOE, MMKOBOE, CPEHEE, CPeHe-
BLINPAMIEHHOE M CPEAHEKBOAPATMYECKOE 3HO-
yerme. MrHOBEHHOE - 3HAYEHME HANPAXEHNS
B onpeaenerHsit momerT spemer (U B mo-

meHT 1w Uy 8 MOmMeHT 1) - pue.8. Mikosoe
(Unwk) (amnmutyarHoe sHavermne U, ans cumy-

var vpz

A UemEyHuRy
REPEMENHIEE
HATPAWERU A

k2 R

BPEMEHM 30 BPEMS M3MEPEHHS T, POBHO HYIIO.
Ha npakmvka ucronssyetcs cpesHesbinpam-
NEHHOE HAMPSKEHUE MEPEMEHHOTO HAMPSXe-
HMs:

Ucp.e=1/T[[U(f]dt.

lpaduyecku 3T0 onpeaenseTcs Kak Cymma
NNOLLAAEN, KOTOPbIE OrPAHMYEHDI KPMBOM NOA
W HOL OCbIO BpemeHy t. B 3Tom cydae sbinpsm-
NEHHOE HAMPSXEHWE CYMTAIOT ABYXMONynepH-
OfHbIM:

Ucp.xe={1/T[[Uft/]dt}"/2

[ns cunycompansHoro Hanpsxerus Ucp.ks
HO3LIBAIOT SGPEKTUBHBIM (BEMCTBYIOLMM) 3HO-
YEeHUEM, KOTOPOE PABHO TAKOMY MOCTOSHHO-
My HOMPSXEHHIO, NPY [EACTBIM KOTOPOTO Bbl-
LENFeTcs TAKOe Xe KOMMYECTBO TEMMOBOM HEP-
TUM, 4TO W NPV LEHACTBMM NEPEMEHHOTO HAMPSI-
XEHMA 30 OLHO W TO Xe Bpems.

Mexay napameTpamu HanpsxeHus ycra-
HOBMVBAIOT CBS3b YEPE3 KOIDDUUMEHTHI aMN-
nutyabl Ka u dpopmel Kd:

a=U./U,

K¢=U/Ucp.

B anextponamepuTensHbix mpubopax npyme-
HSIOTCS PABNMYHBIE CXEMbI BLINPAMIEHHS NEpe-
meHHoro Hanpsixerms. Ha pue. 10 nokasaHsl
OAHOMONYNEPUOAHAS CXEMA BBINPSMIEHUS U
rPAdHK NPOTEKTIOLLETO TOKA Yepe3 MMKPOOM-
nepmerp. Kok sugHO M3 rpadmka, mmog npo-
MYCKOET TOMBKO MONOXATENbHYIO MOMYBOMHY
NEPEMEHHOTO TOKA, KOTOpbIN U3mepseTcs. [ou
YOCTOTE NEPEMEHHOTO TOKA C YacToToM Bonee
20 Ty npubop NOKA3LIBOET CPEaHEe 3HAYEHMe
uamepsemoro Toka |y .

Haunbonbiuee npumeHeHne nosmyumn B Kom-
BUMHMPOBAHHBIX NPMBOPaX ABYXMOYNEPUON-
Hbit BuinpamuTens (puc.11). Mukpoamnep-
METP BKIIOYEH B AMArOHAMb MOCTC, KOTOPbIA
0BPO30BAH ABYMS AMOROMM W PESUCTOPOMM.
MonoxuTensHas NONyBONHA U3MEPAEMOTO TO-
KO MPOTEKAET YEPe3 OWH MOM, O OTPULIATENb-

Has - yepes apyroi. [oatomy Tok yepes mu-

KPOOMMEPMETP TEYET BCE BPEMA B OLHOM

HONPOBNEHHM,

A MamepeHms ConpoTHBAEHUS PE3UCTO-

POB MOCTOAHHOMY TOKY B TECTEPOX NPUME-

HSIOTCH [1BE CXEMbl OMMETPOB: OIHA - NOCTIE-

nosartensHas (pue.12), ppyras - napan-

nensHas (pue.13). Mepsas npumensercs
1S M3MEPEHUA COMPOTMBNEHWA CBbILLE

10 Om. Takoi ommeTp cobmpaioT 13 nocne-

1]

rag

Rl — ot

FA

o
4
7

COMBAMbHBIX HAMPSXKEHHH) - HaMGONbLIEE Wik
HOMMEHbLLEE 3HOUYEHME 30 BPEMS M3MEDEHHS.

CpepHee 3HaueHWe NEPEMEHHOTO HaMpsKe-
HUS 301 BPEMST M3MEPEHHS:

Ucp=1/T[Uft)dt,

rae Ucp - 370 noctosHHas cocTaensiowwas
nepemenHoro Hanpsxxermns Ul 3a spems T. Ha
rpaduke PUC.9 310 CpemHee 3HAYEHWE 3
nepnoa T, POBHOE PUSHOCTM MIOLLOAEN Orpa-
HMYEHHOM KPMBOW MOZ M HOR OCHIO BPEMEHM.

Cpenree 3HQUEHME MEPEMEHHOTO HaMpsXe-
HWS, KOTOPOE CMMETPMUYHO OTHOCHTENBHO OCH

[LOBATENBHO BKITOYEHHBIX MAKDOOMNEPMET-
PQ C BHYTPEHHWM CONpOTHBREHHEmM RH, fo-
BasouHbix pesuctopos R1 v R2, uctourmka
MUTAHMA, O TaKKe pesucTopa Rx, conportve-
NeHme KOTOPOTO MamepsioT. HomuHans! pe-
anctopos R1 v R2 paccuntsisaiot no dpopmy-

ne:

R1+R2=Uncr.n/In.

RT 1 R2 nopbupaiot Tak, uytobsl npu 3ako-
POAYMBAHMM PEXAMOB ANS MOAKMIOYEHMs Rx
CTpenka npubopa MUKPOOMNEPMETPA OTKIO-
HANACh HA KPAMHIOIO MPABYIO (MAKCMANBHYIO)
MeTKy (TOK MONHOTO OTKNOHeHMs npubopal. R1
CAYXUT N9 YCTOHOBKM CTPENKM NPMOOPa Ha 3Ty
METKY 10 MEPE PA3PSAQ MCTOYHMKA MUTOHMA.

[Py NOAKIIOYEHNM MSMEPAEMOTO PEIUCTO-
P TOK, NPOTEKQIOLLMI YEPE3 INEKTPOMArHHT-
Hbli OMNEPMETP, PACCYUTHIBAIOT MO GOPMyNE:

uekmprktNe3 2/004
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SJIEKTPOAIMAPATYPA

[=U/Ru+R1+R2+Rx,
pu Rx=0, I=U/R1+R2+RH. Ecrim Rx=0, 10

[=0.
W3 310rO Cregyer, YTo TOK Yepes MUKPOaM-
MEPMETP, O 3HOYMT, U YTOM OTKIOHEHMS CTPErt-
Ki 30BMCST OT COMPOTUBNEHNS M3MEPSEMOTO pe-
auctopa Rx. LLkany ommetpa rpagyvpyioT ¢
MOMOLLBIO STASIOHHOTO MAF3MHA PE3UCTOPOB.
Ha rpanympyemyio wkany npubopa HaHOCST
METKM COOTBETCTBYIOLLETO HOMUHaNA. [ pu Ta-
KOM Cxeme LwKkana npubopa Nony4oeTcs Henv-
HENHON W OBPATHOM, TaK KaK yem Bonblie
conpotuenenme Rx, Tem meHble npoTekaioLLmi
4epe3 MUKPOOMIEPMETP TOK, O 3HAYMT, U
MEHbLLE YTON OTKIIOHEHMS! CTPENKM.

[NapannesnbHos Cxema OMMETPA MpHUMEHSIET-
S N9 U3MEPEHMS PE3HUCTOPOB C MATTbIM HOMM-
HOJTOM - JECATKM OM M MeHee. DTa CXeMa Co-
[EPXUT Te Xe anemeHTsl, Ho Rx nogkmioyaer-
sl NApannensHo MukpoamnepmeTpy. B stom
Cyyae kanbpoBKy OMMETPA NPOM3BOAAT MPY
PA3OMKHYTHIX KNEMMOX A9 MOAKTIoYeHHs Rx.
Crperiky aMrepmeTpa onsTb YCTOHOBAMBOIOT HO
MaKCMansHoe oTknoHeHve. Koraa nogkmioya-
10T Rx, TOK 4epes MUKPOOMNEPMETP YMEHbLIA-
€TCSl, COOTBETCTBEHHO YMEHbLLIAETCA Yron OT-
KnoHeHus cTpenku. B aTom cyuae wkana om-
MEeTPa NofyYaeTcst NPAMoi. Tok yepes Mukpo-
QMNEPMETP OMPERENsioT No Gbopmyne:

[=U(Rn+R1+R2+Rx)/[R1+R2)RH].

A3 bopmysbl BUIHO, YTO WKANA OMMETPA 1
B 3TOM Cly4ae ByeT HENUHEMHON.

Bo MHOrMX KOMBUHMPOBAHHBIX NMPHBOPAX

MMEETCA BOSMOXHOCTb M3MEPEHMA EMKOCTH
KoHaeHcaTopos. [lna 3Toro npumenseTca no-
cneposarensHas (puc.14) v napannenshos
(pMc.15) cxembl TaK HO3LIBOEBMOTO MUKPOGA-
paamerpa. [ocnenosarenbHyio cxemy npume-
HSIOT 1 M3MEPEHMS MOITbIX EMKOCTEN (1O ae-
CATKOB ThICAY NMKOGAPAR), O NOPANNENbHYIO -
s GOMBLUMX EMKOCTEH - 10 6AMHML, MUKPODA-
pag.

[MapannensHas Cxema COREPXUT CriedyloLLme
3NEMEHTHI: MCTOYHWK NEPEMEHHOTO HAMPSHKEHMS,
KOTOPbIN NOAKMIOHAETCA K Knemmam 1, 2 (8 oc-
HosHom ¢ wactoton 50 ), koHaencarop Cl,
MMKPOGMMEPMETP NMEPEMEHHOTO TOKA C ANO-
nomn VD1, VD2, pesncropsl R1-R4, konpenca-
Top C2, 4O B KOMMNIEKCE OOPASYET MUIIMaM-
nepmeTp nepemenHoro Toka. Vsmepaemyio
EMKOCTb MOZKIIONAIOT K 3axkumam 3 1 4 napart-
nensHo npubopy PAT. Korna emkocts He nog-
KNIOYEHA, MUKPOGAPaAMETp HacTpaneaioT. B
3TOM CIyHae MUITMOMIEPMETP M3MEPSET ne-
PEMEHHbIM TOK, MPOTEKAIOLLMM YEPES EMKOCTb
C1. Mpw TOKO# HACTPOMKE C MOMOLLBIO Pe3u-
cTopa R4 yCTAHOBAMBAIOT HO KOHEUHYIO OTMET-
Ky crpenky npubopa PAT, uto cootsetcrayet
Hynesoi otmetke mukpodbapaamerpa. Korga
K 3axumam 3, 4 nogkmouaioT emkoctb Cx,
4aCTb TOKQ GyAeT OTBETBNATHCS HA 3Ty em-
KOCTb, Mpu 3TOM CTpenka npubopa Bynet or-
KNOHATLCA OT Hynd HA MEHBLLIWM yron. l'|eM
BOrbLLE EMKOCTb, TEM MEHbLLE €€ CONPOTHB-
NeHMe NEePEMEHHOMY TOKY, TeM BOMbLIMIA TOK
oHa Bynet Ha cebs 3a6upars:

Xc=1/wCx=1/21Cx.

Takylo Cxemy MpUMEHsIIOT oINS M3MepeHHs
emkoctel o eauHuy, mukpodapaga. Lkana
NPMBOPA HENMHENHas 1 0BPaTHOS.

Llna vameperna mansix emkocTei (mo ae-
CATKOB THICAY NMKODOPQL) MPUMEHSIOT CXEMY
nocnenoBaTensHoro uamepmtens (puc. 14). Sta
CXEMO MMEET Te Xe JNEMEHTHI, YTO M CXeMa
puc.15, HO M3MEpPSEMYIO EMKOCTb BKIIOYTIOT MO-
CNIENOBATENBHO C UCTOYHMKOM MHTCHHS 1 KOH-
percatopom Cl. B a10i cxeme HacTpoiiky
MPOM3BOMAT TOKXE PE3MCTOPOM R4, HO ToMb-
KO 3aMkHYB 3axumbl 3, 4. [pu 3Tom cTpenky
NPMBOPA YCTAHABNMBAKOT HOKOHEUHYIO METKY,
YTO COOTBETCTBYET OTMETKE “o0”. Koraa nopkiio-
YQIOT U3MEPSIEMYIO EMKOCTb, TOK YEPES MANIU-
AMNEPMETP YMEHBLIOETCA. Yem MeHbLue 3Ha-
YEHME 3TOM EMKOCTH, TEM MEHBLUE YTOM OTKIO-
Hewns crpenku. Lkana mukpodapaamerpa
NONY4aeTCs TAKKE HENMHEMHOM, HO MPSMO.

[NouTn BCe KOMBUHMPOBAHHbIE MPMOOPLI CO-
BpaHbl B MAACTMACCOBLIX Kopnycax. Kower-
PYKTUBHO OHW MMEIOT PACTIONOXEHHBIN HA Ni-
LIEBOM NOHENM MUKPOGMNEPMETP, NEPEKTIIoYa-
Teflb [MANA30HO W3MEPEHWMIH M THE3RA Mop-
KIIoYeHms K uamepsemomy obbekTy. Ha 31oi
K€ NOHENM HOHECEHbI HOAMUCK C MPEEenamM
WM3MEPEHHI M BUabI M3MepsembIx BemmunH. Ha
0BpATHOM CTOPOHE, KK MPOBMIO, HOXOBUTCA
TOBAMYKG-MHCTPYKLYAS MO MOMb30BAHMIO NPHGO-
POM.

(Mpononxerme creayert)

Pene 6noxkupoBku

cTaprepa

KOF,EI,O ABUTATENb HAYMHAET BPALLATHCH, B

FeHepaTOpe 30 CYET AOMONHUTENbHBIX an- 30
0008 Ha BbiBoge &1 NOSBARETCA NONOXH- 51 87
TENbHOE HANPAXEHMe. A TaK kak NonoXu-

=1
TENbHOE HAMPAXEHME MOJAETCH M OT 3aM- 85 86

KO 30KMTaHWA, TO KATyWKa pene 6aoku-

POBKK CTapTepa 06eCcTounBaeTCA M HA

A.B. Munnwyk, AsToHoMHas Pecny6mka KpsiM

Mpu 3anycke asurarens sTOMOGWNA CTAPTEP BPALLAETCH CO CKO-
poctbio 10 5000 06/MuH, B TO BPEMS KOK MOXOBMK MBMrATENs -
400...500 06/muH. Ecnu ciyyaiiHo npu paboTatoLlem cTapTepe Ha-
XaTb MEfanb rasa, To gsuratens moxet passuth cewiwe 1000
06/muH, a craptep - go 10000 06/muH, NOITOMY €ro PA3pPLIBAET:
BLICKOKMBAIOT NOMENM Konnektopa u obmotku skops. Mocne storo
craptep pemonty He nognexwt! Llens Ha crapreps BA3-2110 ot
800 rpH. (CHI) po 1400 rpH. (sapybextbie).

Pene 6nokuposku craptepa pabotaeT cregyiowmm obpasom.

grarmsaioutyo katywky (BK) ne upet nutanme - craprep nepectaet
BPOLLATLCA. [laxe ecnn 30MOK 30XMIaHUS HOXOAMUTCS B NOMOXEHMH
“Craprep”, ctaptep sbiknioyaetcs npu 500...600 06/mmuH maxosu-
Ka ABuraTens.

Ha pucyHKe nokasaHo 0bosHaueHne BuiBogos pene. [loakmioderis
K pene BrokMpoBKM:

No85 - ot sbiBopa reHepatopa Neb 1, nposon KpacHbI + 3emeHbli;
YEPHbI;

No86 - nposon OT 30MKa 3CKMraHMS;

No87 - nposon Ha BK;

Ne30/51 - nposop ot “+” akkymynatopa.

CIl DACPOL

BCE NS CUIOBOW DNEKTPOHUKMU
Iuoawl, Tpuctopsl, IGBT moaymnu,
KOHIEHCATOPbI, AATYMKM TOKQ M HANPSKEHMS,
BEHTUNATOPHI, OXNAANUTENM, TPAHCHOPMATOPSI,
TEPMOPENE, NPEIOXPAHUTENM, KHOMKM,
3NEKTPOTEXHUYECKOE 0OOPYLOBAHME

=

DACPOL

HIIIT TEXHOCEPBUCITPUBO/I

Iuomsl v moctkn (DIOTEC), anoaHbie,
Tpuctopble, IGBT moaynu, cunossie no-
nynposoarmki (SEMIKRON), koHperco-
TOPbI KOCHHYCHBIE, MMMYSTBCHBIE, MOTOPHLIE
(ELECTRONICON).

Mponaxa, pemMoHT npeobpasoBaTenelt 4acToTh,
ycrpoicts nnagrHoro nycka (SOFT START)

Ons noutsi: 04211, Kuee-211, a/a 97, 1/¢ 044 456-68-58,
E-mail: dacpol@ukr.net, URL: www.dacpol.com.pl

Ona noutel: 04211, Kues-211, a/a 141
Ten./¢dakc 044 458-47-66, E-mail: tsdrive@ukr.net
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BESGHEKTPOAHbIe UHAYKLHOHHbIE NOMUHECLEHTHbIE NaMmbl

(Oxonyarmne. Havano em. 8 3 2/2004)

B 1994 rony dupma GE Lighting cospana
CBOIO 6E33NEKTPOAHYIO UHAYKUMOHHYIO SIOMM-
necuentHyio namny (JIJ1). Hassann ee
GENURA (puc.8). B otnnune ot QL,
GENURA otHocuTes k rpynne komnakTHsix J1J1
(BY-renepaTop HOXOAMTCA B LIOKONE NAMMbI)
W MPEAHO3HOYEHA ANS HEMOCPEACTBEHHOM
30MEHbI CTAHAAPTHBIX MM HOKAMBAHMS.

Ha pMec.9 nokasaHa skeuBaneHTHAs 30Me-
HQ PEdNEKTOPHOTO CBETMILHMKG C NOMMON
HOKONMBAHKMS 6E331EKTPOAHON MHAYKUMOH-
Hoi JIT GENURA. BhytpenHee crpoenue
namnsl nokasaHo Ha pue.10. fapaxTposaH-
Hbit cpok cnyx6sl nomnel GENURA, cormnac-
Ho 3assnernio pupmsl GE Lighting, 15000 wo-
cos (cranpapr IEC 969). Paboraer GENURA
Ha yacTote 2,5 Mlu. TexHuueckue xapakTe-
PUCTMKM MpMBEAEHD B TABM.2.

Ha pwme.11 nokasaH cnektp namnsl, Ha
puc.12 - rabaputhsie pasmepsl A=129 mm,
B=82 mm, C=101 mm. Llena namnsl GENURA
cocrasnset okono 30 gon. CLUA.

He otcrana ot ceomx cobpaTbes v repman-
ckas prpma OSRAM. Owa paspaborana
CBOIO OPHUIMHAMBHYIO BE3NEKTPOLHYI0 MH-
aykumonnyio  JIJT OSRAM ENDURA®
(puc.13). ENDURA® wmeer konby (paspsa-
Hbil 06bem) O-06pasHoit GopMmbl, HO NPOTH-
BOMONOXHbIX CTOPOHOX KOTOPOM PACNONAra-
I0TCA 4BA TOPOMAQSLHBIX MHAYKTOPA. YacTo-
TG NOCTYNAIOWEro TOKA HA UHAYKTOp OT BY-
rereparopa QUICKTRONIC® 250 «Ty, Cpok
cnyx6bl 6e331eKTPOAHON MHAYKLMOHHON J1JT
OSRAM ENDURA® 60000 wacos. Ha

puc.14 noka3aHo CTpOeHue nNammbl
ENDURA® |, 1 pue.15 - rabaputhbie pas-

Ha pme.16 nokasaH crektp namnsi.
TNamna OSRAM ENDURA® paspaGorara

2700K

MepBbl. B tra6n.3 NPUBEAEHBI TEXHMYECKME
XAPAKTEPUCTUKM NAMIMBI.

CNeUMansHO Ang Takux obnactei npumeHe-
HUsI, B KOTOPbIX 3OMEHO NAMMN NPEACTOBNSET
coboi 04eHb TPYBOEMKMI NPOLECC, HaMpK-
Mep B HOPYXHOM OCBELIEHWM, ANA NPOMbILL-

I0.H. [laBugeHko. r. JlyraHck

NEHHbIX LIEXOB C BLICOKMMM MOTOMKOMM MM 1S
cucTem ocseuleHus 8 TyHHensx. Ho puc.17
NPUBELEH MPUMED MPUMEHEHNS.

B CLA v Kanape OSRAM ussectHa nog
umerem SYLVANIA, a BesanektponHos Hayk-

uronnas JIT ENDURA® haswisaercs

ICETRON. Llera komnnexra ENDURA® oko-
no 300 pon. CLUA.

mW
Mm X m
40
2 |
20 |
10 I 1
0
400 500 600 700 nm
50
mW
40
20 I
20 |
10
L‘L_
0 400 500 600 700 am
B
Tabnnuya 2
[NapameTpesi 3HaueHne
MouwHocTs namnbl 23 Br
[NoTtpebnsemblit Tok 0,21 A
CaeToBOM NOTOK 1100 nm
CsertoBas otgaya 48 nm/Br
LiseToBas Temnepatypa 2700 K,
U3nydeHms 3000 K
VHpekc usetonepenauu, Ra 82
MutmmansHas gonyctumas -20°C
TEMNEPATYPA OKPYXAIOLLEro
BO3AYXQl
Macca namnsl 200 r
Llokonb E27
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MarHuTHoe
Depput none Niomunocdop Y®-nanyyenne

Karywka 3NeKTPoH Atom pryTi

Caer

=
]
p A
- L

g
|
1

i

(.
400 500 600 700 nm
m Tabnuya 3
OSRAM ENDURA® [ ENDURA® [ ENDURA® | ENDURA®

MNapameTpsl
Mowpnocts cucremsl ENDURA®, Bt 75 100 150
CBeToBOM NOTOK, IM 6500 8000 12000
Ceertosas otgaya, nm/Br 80 80 80
LiseTosas temnepatypa manyyenms, K | 3000 3000 3000

4000 4000 4000
Wupekc usetonepepadu, Ra 6onee 80 | 6onee 80 | Gonee 80 "
Motpebnsemsint Tok ot cetn 220 B, A | 04 0,64 0,7 ]C;Z;I?;:m’j:;i?ﬁ /;;/I;‘::g philips.com/
fluanazon pabouux remneparyp int_en/prot/prod/lamps/index.html.
OKPYXQIOLWEro BO3AyXd (B 3GKPLITOM =25..450 |[-25..+50 |[-25..+50 2. htto./ /www.lighting.philips.com/
coetunbhuke], °C =373 =R =i feature/ql/index.php.

Kon6e (1) B_=139 B_=l39 B_=139 3. http.//www.osram.com.
H=79 H=72 H=79 4. hifo.//www.ge.com/en/product/
home/lighting.him.
la6apurisie | QUICKTRONIC® (2] | =181 o ﬁ/é /g/wwfv gelighiing.com/na/
pasmepsl, MM | S-ucnonHerue B=99 cbnfadus/indéx himl ’
nc.15 H=42 S
(P ) QUICKTRONIC? 3] | =423 é. hﬁp:‘//www.ge//ghf/ng.Com/eu/
_ home/index.html.
L-ucnonHenne B=40
H=30
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KOHCTPYNPOBAHWE W PEMOHT

YCTROifCTBO 3aLLMTHI TPEXHA3HOrO ANEKTPOABHTATENS OT HENOAHOGA3HONO
DEXHMA Npi 0BbIBE LienH CHAOBOro MPeRoXpaHHTENS

K.B. Konomoiivies, P.M. KonomosiLiesa. r. ViBaHo-OpaHkosck

B crame gaerca onmcanme npoctoro ycr-
DOFICTBQ 3QLUMTEI TOEXPASHOTO HEKTPOABMIQ-
TENIS OT HEMONHOPASHOTO Pexma PobOTH,
KOTOPBIN MMEET MECTO ripu 0bpbIBe Lem cu-
JIOBOTO [IPENOXPAHHTENIS, BBIOTHEHHOIO HA
TUPHCTOPHBIX OMTONMAPAX, KOHTPOSMPYIOLLNX
LIeIOCTHOCT® LieMy MIIABKMX BCTABOK MPEA0X0A-
HUTenes B Ga3aX SNEKTPOBUIQTENIS K €ro
pabore.

MasecTHo, uto paboTa TpexdasHoro acuH-
xpoHHoro anextpogsuratens (Al) Ha msyx
$a3ax NPMBORMT K €0 MEPErpyske W BbIXOLY
w3 crpos [1]

PaHee npeanaranocs yCTpomicTeo 3awmTh
ALl ot HenonHodasHLIX PExXMMoB PaboTHl
[2], koTopoe 0becneumBano ero 3aLLMTY NPy
MEpPeropaHnm MNaskon BCTABKM NPELOXPa-
HUTENS WM MIIOXMX KOHTOKTOX B KOMMYTOILM-
OHHbIX QNNAPATAX.

Huxe npusoautcs onucawxve Gonee npo-
croro ycrpoicTsa sawmtel ALl ot HenonHo-
asHOro pexmma paboTsl. YCTponcTso oTHO-
CUTCS K MEKTPOTEXHUKE M MPEAHO3HAYEHO At
WCTIONB30BAHMS B LENAX MUTAHMS TPEXPA3HBIX
All, 30WMILaEMbIX NPEROXPAHUTENAMM (CM.
PUCYHOK). [Tpeanaraemoe TexHUueCKOe pe-
LUEHME 3OLUMLLEHO OBTOPCKMM CBUZETENSCTBOM

YcrpoicTso ans 3awwmtsl TpexdasHoro All
ot pabotsl Ha aByx $asax npu obpbise Le-
1 cunoeoro npegoxpanutens PLL-PLL, sxsio-
YEHHOTO B NMHMIO nuTaHWs dassl ALl ot ce-
TH, COBEPXUT LWYHTUPYIOWMe Lenoukn 1, 2 1
3 MO 4TIy KOHTPONMPYEMBIX MPELOXPAHHTE-
nei, KOXAAas M3 KOTOPbIX BLIMOMHEHA HA Au-

oge VD1 (VD2, VD3) pesncrope R1 (R2, R3)
u ontpore U1 (U2, Ug ) no uncny KOHTpOJ’]M-
pyeMbIX MpesoxpaHuTenei. YCTPOMCTBO Co-
[epXVT Takxe pearvpytowmit oprad K ¢ pas-
MolkatoLym korTaktom K1, koTopsii BkiioueH
B uenb ynpasnexua All

Kaxnas wyHtpyowas uenouka 1, 2 v 3
CHOBXEHO NEPBLIM BLIBOAOM / NS MOAKIIO-
YEHMA K BbIBOMY NMPENOXPOHUTENA CO CTOPO-
Hbl CETM M BTOPbIM BLIBOAOM 8 Anst MOaKMo-
YEHWs K BLIBOAY MPELOXPOHUTENS CO CTOPO-
Hbl AL

Ceetommons 9, 10, 11 ontpoHos Bknioye-
Hbl cornacko ¢ arogammn VD1-VD3 coorser-
CTBYIOWEN WyHTUPYIOLeH uenoukn 1, 2 u 3.
AHOAHBI BLIBOA KOKAOTO M3 GOTOTUPHCTOPOB
4-6 ONTPOHOB COEAMHEH C MEPBbIM BbIBOLOM
7 COOTBETCTBYIOWEN WYHTUPYIOLLEN LIEMOYKH
1, 2 1 3. Karoas $poTOTMPUCTOPOB CoeamHe-
Hbl MEXTY COBOM M MOAKMIOYEHDI K NEPBOMY
BbIBOAY pearmpytolero opraxa K u k karo-
ny nononHutensHoro avona VD4, aHop koto-
POrO COEAMHEH CO BTOPbIM BLIBOAOM peari-
pytowero oprara K v noaksioueH Kk HenTpa-
nm cetn N. Inop VD4 obecnednsaet npote-
KaHMe TOoKa uYepes pearvpyiolwmit opraq K e
OTPUUQTENbHLIM NOMYNEPHON HANPSXEHMA Ce-
30 cyet DLC 3nEeKTPOMAHUTHOM MHIYKUMM,
YTO MOBHILIAET HAAEXHOCTb ero padoTl. Cra-
Bunutporbl YD5-VD7 sawmuwaior ceetopmo-
abl 9-11 onTpoHoB OT Neperpysku npu usme-
HEHMSIX HOrPY3KM IBUFATENS M, COOTBETCTBEH-
HO, obecnedmBaloT PaboTOCNOCOBHOCTD YyC-
TPOWCTBA NMPU 3TUX U3MEHEHMSIX.
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koHtaktamm 1K1-1K3 markutHoro nyckarens,
BKIKOYEHHOTO B LiEMb YNPABNEHMS SNEKTPOABH-
rarens.

Ycrporicteo pabotaet crenyioumm obpa-
3om. B ncxopHom pabouem coctoaHmm nnas-
Kas BCTOBKO MCMPABHOTO MPENOXPaHMTENS
COBMHAET HOKOPOTKO MEXy COBOM BHBOMI
7 v 8 uenovek 1, 2 u 3 B kaxmon dpaze All,
@orompuctopsl 4, 5 v 6 ontpoHos 3a
Thl, 06MOTKG K pearupyiolero opraxHa 06%0
ToueHa, koHTakT K1 8 uenu ynpasnenns ALl
30MKHYT, 4TO 0BECNeYMBAET BO3MOXHOCTH
3QMyCKa SNEKTPOABUrATENS.

Otka3 moboro 13 NpeaoxpanuTenedt, Ha-
npumep, 8 pase A npu pabote Al npusoaut
K MOSIBNEHMIO HAMPSXEHUS MEXLY BbIBOACMM
7 v 8 wyHtupyiowwei uenouku 1. B pesynbra-
Te yepe3s CBeTopmog 9 Teder Tok, GoToTUpH-
cTOp 4 OTKPLIBAETCA, YTO NPUBOAMT K Ccpaba-
ThiBAHWIO pearvpytolero opraHa K. Koxtak-
6l K1 pasmbikaioT uenb nutanms katyiwku 1K
(HO cxeme He MOKA3AHA) MATHUTHOTO MyCKa-
TENs, KOTOPLIM CunosbimMu kKoHTakTamu 1KT-
1K3 orkniouaer ALl ot cetn. AHanoruHo pa-
6OTAET YCTPOMCTBO Npu OTKA3E NPESOXPAHH-
Tens 8 pasax B u C

B ycrpoiictee MCnonb308aHL MONOMOLL-
Hele orporsl na 30Y 103l ¢ npameim 1 06-
PATHBIM HAMPSXEHUEM HA GOTOTMPHCTOPE
400 B. Peaucropsl R1-R3 tna MITT-0,5. n-
onsl Tina KA 105 ¢ niobbim GykeeHHbIM MHaeK-
com. BosmoxHa 3amena mmopamn 112266,
[0209-0211 v 1237 ¢ GykseHHbIMM HHaekca-
mu B, B, X. Pearmpytoumt opran K - pene ne-
pemenHoro toka Ha 220 B tuna P1-21, PM-
25 vnu MKY-48. BosmoxHo ncnonsaosaxme
pene W HGonee HU3KMX HAMPSIXEHUH B npegde-
naX LOMYCTUMOTO TOKA GOTOTUPUCTOPA, TAK
KOK YCTPOMCTBO HOXOAMTCS MOA TOKOM KpaT-
KOBPEMEHHO, TOMbKO HA MEPMOf OTKIKOYE-
nua ALl ot cetn. B kauectse crabunutporos
VD5-VD7 uncnonb3osaHsi cTabuctopsl Tna
KCT19A (2C119A) npu npamom ux Bkniove-
HUW. OHu MOTYT BbITb 3AMEHEHBI LEMNOYKOM M3
JIBYX NOCNEAOBATENBHO BKIIOYEHHbIX CTABMC-
topos na A219C wnm [1223C, a Takxe
crabucropom KC107A, (2C107A) u crabuc-
Topom KCT13A (2CT13A), sknioueHHbimm no-
CNEJOoBATENLHO.

[Ing nOBbILIEHMS HOZEXHOCTH YCTPONCTBA U
BO3MOXHOCTM MCTMONb3OBAHMA OMTPOHOB C
MEHbLLMM OBPATHBIM HANPSXEHUEM HEOBXO0-
[MMO QHOAHbIE BbIBOAH THPUCTOPOB 4-6 on-
TPOHOB COEIMHWUTL COOTBETCTBEHHO C BbIBO-
pomm katogos apopos VD1-VD3, a He ¢ Bbi-
BOAOMM 7 WYHTHPYIOWMX Lenovek 1, 2 1 3,
LWYHTMPOBQB NMPK 3TOM IMOL, U TUPUCTOP KOXK-
noi uenouku pesncropom tuna MIIT-0,5 co-
npotuenexuem 100...200 kOm.

MoHTHpyeTcs yCTPOHCTBO HO NEYaTHOM
nnaTe, KOTOPAs YCTAHABAMBAETCS B KOPMYCE
pearvpyloero oprara K (pene P-25). Bos-
MOXHO TOKXE YCTAHOBKA MEYOTHOW MnaThl
HEMOCPEACTBEHHO B KOPMYCE MATHUTHOTO My-

uekmprktNe3 2/004
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ckatens 1K, Ho npu 3TOM Heobxoammo mc-
Monb3oBATL MaNorabapuTHoe pene nepe-
MeHHOTO ToKa, Hanpumep, PT1-21 Ha Hanpsi-
xenue 220 B.

Hanapka ycrpoiictea ocywecrensetcs
cnenyiouwm obpasom. Knemmy N coegumsior
C BLIBOLOM 8 WyHTMPYIOLWEH Lenouku 1, a Bbi-
BOZbl 7 1 8 3TOM Xe LyHTUPYIOLLEN LenoUku
MPUCOEMHSIOT K BLIXOLY PETYIMPYEMOrO CB-
Totpanchopmatopa (AT), nepsndras obmoT-
ka kotoporo noaknioderHa k cet 220 B. Bpa-
was pykostky AT, yCTQHOBAMBAIOT HO €ro
Boixoge Hanpsixerre 180 B, npu atom pene
K nonxHo cpabotars, a ero kowtakTsl K1 pa-
3omkHyTecs. Ecrn pene K ve cpabarbisaer, 10
HEOBXOAMMO YMEHBLIMTL BENWYMHY COMPO-
TvBneHus pesucropa R1, nobueasice cpaba-
ThiBaHKS pene. [MogobHeiM 06pasom HacT-
PaMBAIOT LWyHTMPYIoWme Lenouku ¢as B u C.
MoxHo npu HOCTpoike BMECTO ONMTPOHOB
BkouMTh ceetopmopsl tuna AN307 w po-
BUTLCH M3MEHEHHEM BENMYMHBI CONPOTUBIEHMS

peauctopa R1 1x HOPMONEHOTO CBEYEHMS, O
30TEM YyX€ BKIKOYATb ONTPOHbI M OCYLLEeCTB-
NATb MPOBEPKY HOAEXHOTO CPAGATHIBAHMA
pene K oT KaXao# WyHTMPYIOWENH Uenouku.

[Mpu otcytcTBumn AT HACTPOWKY MOXHO OCY-
LLECTBMTb, MPUCOEIMHMB BbIBOZLI 7 1 8 LWyH-
TUPYIOLLEN LeMOYKM HENOCPEACTBEHHO K Ce-
1 Hanpsxerrem 220 B, nobusasce caederms
CBETOAMOAA W CPABATHIBAHUS PEne M3MEHe-
HMEM BENMUUHLI COMPOTUBIEHHS PE3UCTOPA
R1. Mocne uero BennumHy HageHHoro conpo-
THenenus peanctopa R1 HeobXxoammo ymeHb-
wutb Ha 2...3 kOm. Ha stom Hactpolika yc-
TPOMCTBA 30KAHYMBOETCH.

OTanumnTenbHoi 0COBEHHOCTBIO YCTPONCT-
BO ABNAETCH OTCYTCTBME NOTPEBNEHNS SneKT-
PO3HEPTUM B AEXYPHOM PEXUME, MANOs MAC-
ca n rabaputsl. OTcyTcTBre GNOK-KOHTAKTOB
MArHUTHOTO nyckaTtend B Uenu MCNONHUTENb-
HOrO 3nemeHTa (pene) u bonee HuM3koe Hamps-
XEHME HQ KIIOYEBbIX INEMEHTOX (pOTOTMPMC-
TOPAX ONTPOHOB) MOBKILLAET HOAEXHOCTb PA-

6OTH YCTPONCTBA, OBNErYaET €10 MOHTOX
HONAZKy, a cnefoBaTenbHO, HOAEeXHOCTb OT-
KNOYEHNA SNEKTPOABMIATENS B OBOpVIl‘;iHbIX
PEXMMAX BBILLE, YTO M OMPEAENAET TEXHUKO-
3KOHOMUYECKMH SDEKT YCTPOMCTBA, BLIPOXA-
EMbI B CTOMMOCTM COXPOHEHHOTO 3MEKTPOABH-
rareng.
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Orpenenexe whnt BHTKOB OBMOTOK CHIOBOT0 THOHEGOpMATORa

B.®. Sxosnes. r. LLlocTka, Cymckas 061,

KOF.D,O HEN3BECTEH TUN WUNU HET OAHHbLIX
TPAHCHOPMATOPA, YMCTIO BUTKOB KAXAO0H 06-
MOTKM MOXHO OMPEAENHTb C MOMOLLIO ABO-
metpa. [Nonbaysack OMMETPOM, onpeaensior
POCMNONOXEHME BLHIBOAOB BCEX OOMOTOK
TpaHchopmaropa. [Mpu Hanvumu 3030p0B
MEXly KATYLIKOM M MArHWTONPOBOAOM MOBEPX
0BMOTOK HOMQTHIBAIOT TOHKAM MPOBOAOM
[ONONHUTENbHYIO 0BMOTKY. Yem Gonblue BuT-
koB ByneT umeTb 0BMOTKA, Tem TouHee By-
LT Pe3ynbTaTH M3MepeHus. Eciu HeT mecTa
HO KATYLLKE TPAHCHOPMATOPA ANst AOMONHM-
TENbLHOM 0OMOTKHM, TO BMECTO AONONHUTENb-
HOM OBMOTKM MOXHO MCMOMb30BATh YACTb
HAPYXHOM 0BMOTKH. [lna 3TOro 0CTOPOXHO
BCKPBIBAIOT CNIOW BHELLHEW M30AALMM KATYLL-
KM, 4TOBbI MOMYYMTL AOCTYN K MOCNEAHEMY

CNIoI0 OBMOTKH, BLINOMHEHHOMY, KAK OBbIYHO,
BUTOK K BuTKY. OT KOHLQ 3TOM 0BMOTKM B “06-
HOXEHHOM” CNOE OTCUMTHIBAIOT HEKOTOPOE
yncno sutkos. OCTOPOXHO CUMLLAIOT 3MAfb
NOCNENHEro OTCYUTAHHOTO BMTKA.

Mp1 M3MEPEHMH OmMH Lilyn BONLTMETPA
NOAKMIONAIOT K KOHLY OBMOTKM, B ApYyro
wyn 3axumaiot uronky. OMMETPOM M3mMeps-
10T CONPOTUBAEHME BCEX OBMOTOK, 0BMOTKA
¢ GOMbLLIMM CONMPOTUBNEHMEM FBAETCA NEp-
BuuHoOM. B cnyuae korna umetotcs ewe ob-
MOTKM C BOMbLUMM CONPOTUBIIEHMEM, B KOYE-
CTBE NEPBMYHON MPUHUMAIOT OfIHY M3 OBMO-
TOK C MQNIbIM COMPOTMBAEHHEM M HA HEE MO~
[0I0T HU3KOE NEPEMEHHOE HANPAXEHME, HO-
npumep, 6 B ot kakoro-nubo cunosoro
Tparcdopmatopa. MopaioT HanpsxeHue Ha

NEPBUYHYIO OBMOTKY M 3aMEPAIOT HaNPAXe-
HWe Ha Bcex obmoTkax. Ecnu ucnonb3osanm
B KQUYECTBE MEPBMYHON OBMOTKY C MAMbIM
COMPOTMBAEHHEM, TO OMPERENTIOT NEPBHYHYIO
obmoTtky Tpanchopmaropa. Moaas Ha Hee
HANPAXEHWE CETH, ELLE PA3 NPOBOAAT U3Me-
PeHMe HAMPSXEHHs Ha BCex obmoTkax. [Tomb-
3yAICb AQHHBIMM M3MEPEHMI HAMPAXEHUIA HA
KOXAOM OBMOTKE, YMCTIO BUTKOB ONpeaensioT
no dopmyrne:

Wn=UnWnon/Unon,

rae Wn - 41cro BUTKOB Kakoi-1Mbo obmoT-
ku; Un - Hanpsaxenue Ho 3TN 0BMOTKE;
Upon - Hanpsxerue Ha LONORHUTENbHOM 06~
MOTKE, W,U,Oﬂ - YACITO BMTKOB OJOMONHUTENb-
HOM OBMOTKM.

3apsaHoe YCTPOMUCTBO

A.[1. Boponaii, r. Xaps«oB

Kak-To y asTopa 6bina HEOBXOAMMOCTL B
nproGpeTtenHnn ctourmka 9 B (8 kopnyce “Kpo-
Hl'). Tonobpen wsnenve GP Ha 8,4 B, 150 MAY.
Ha 3ToM Hukenb-kagM1esom akkymynstope Bbl-
10 HAMWUCAHO, YTO €10 HyXHO 3APAXATL TOKOM
15 MA B Teuerne 14 u. 3apsgHoe yCTPOMCTBO
(cM. PUCYHOK) NpuLINOCL CAENATH COMOMY.

Betanu. C1 emxocsio 0,22...1 mk® (onpe-
nensior 7ok no dopmyne: C=21/2mf{Uc-UH),
rae | - sapsanbiit Tok; T - yactota cetw; Uc - Ha-
npsxerme cetw; Un - Hanpsaxene Harpyskm), R1
conpotuenermnem 470 kOm, R2 - 100 Om; DT,
D4 - niobsie ¢ Uobp>600 B, D2, D3 tna
[818rl, D5 tuna A818A; HL1 - namna Hakanu-
BaHua Ha Hanpsxerme 13,5 B ok 0,19 A; pe-

E-mail: electrik@sea.com.ua
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Ina xomneHcaumn “spdexta namstn”
NPeyCcMOTPEHa Cxema Aopaspaaki 6ara-
peu: nepen BKMoYeHnem B cets 3Y ¢ nopkmo-
yeHHOM BaTapeeit HEOBXOAMMO HAXQATb KHOM-
ky “Paspszn”. Kpome Toro, ycrpoictso He nos-
BONAET nepesapaamts 6atapeto Gnaronaps D5,
KOTOPbIA NPKU OTPULATENBHOW MONYBOSIHE He-
MHOTO PA3PAXAET NEPE3APIKEHHBINA AKKYMySIst-
Top. Mopo6Has upes BhickasbiBanacs pavee 8
NONyASIPHbIX PAAUOXYPHANAX, CNACHBO 30 3TO
ux astopam! Xotenoch 6bl MOMy4HTL OT3bIBLI

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

MO YCTPOHCTBAM NOAOGHOrO TMNA.
Buumanme! oy pabote yciporictso Haxo-
[MTCS 104 BbICOKM Hanpsxeruem. Kpome To-
10, HEOOXOBMMO TOYHO PACCYMTATE TOK 3APIL-
KW, T.K. ipy BONbLUEM 3QPSAHOM TOKE BOIMOX-
HO B3fyTHe barHok batapen (ysemyenne BHy-
TDEHHEro CONPOTHBIIEHMS WM JaXe OOpbIB).
Takne 6aHKku camn He BOCCTAHABIMBAKOTCA.
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JNEKTPOAPENN.

JKcnayatauusa u pemMoHT

A.l. 3biziok, r. flyuk

ABTOP AEINTCA OMBITOM, HOKOMIEHHHIM 30
OBl SKCIYATALMM SNEKTPOMHCTPYMEHTC.
[puBeseHo Hemano MHTEPECHOH 1HPOpMa-
L, KOCQIOLLENCS PEMOHTA 3TOTO MHCTDYMEH-
Ta.

Jleto. Mopa cambix pasHOOGPa3HLIX pe-
MOHTHbIX paboT. Beina npuobpeteHa mawm-
HO pyuHas ceepmunbHas M3-1035.3-1PY2
mouHoctbio 600 Br. Kak okasanocs, ucnon-
Henue anextpogpent Ha 600 Br nossunock
HO pbiHke YKPaWHBI COBCEM HEAABHO, A0
3TOro npowssoaunacs gpens Ha 420 Br (M3-
1035.3-1Y2). MHorum 13 Hac oHa xopowo
3Hakoma. bes Hee mHorve paboune onepa-
LMK MPOCTO HEBO3MOXHI.

MNepsoe nocapHoe 0BCTOATENLCTBO - Bbl-
XOf M3 CTPOS SNEKTPOAPENH YXe K KOHUY
nepsoro (|| pabouero ana. Okazanocs, 4to
MPUYUHON NONOMKM BbiNl PENYNSTOP MOLLHO-
c (ucna o6opoTos) snextpoapenu. IToT
perynstop mowroctv (PM) He cootsetcreo-
san ucnonHenuio Ha 600 Br. 3asoa-usroto-
BUTENb HE YBOCYXMICS YCTOHOBMTL Gonee
mouuHbii PM 1 noctasmn 10T, KOTOPbIM YKOMT-
nektoswiBan apenv 420 Br. Tak yto pedexr
6Bbin “3anporpamMmupoBaH” 3apaHee. JTum
COBBITUEM $ MORENNCH CO CBOMM 3HAKOMBIM,
KOTOPbI UMen Takylo e apens. BuiacHu-
NOCb, YTO B €0 3K3eMNNAPE Obin YCTAHOBNEH
ananornynbin PMI Ykazannsie PM Gbinu 30-
MeHeHbl Gonee mowmbimu. Keratn, pacema-
Tpaemsle PM BbIXOAT M3 CTPOS LOBOMBHO
YOCTO, OCOBEHHO B CENbCKON MECTHOCTH, M3~
30 BPOCKOB HAMPSXEHUS B 3NEKTPOCETH.
CTouT nuwb cocegy BKIIOYUTL CBOPOYHI
annapar...

O samere PM 8 anextpoapenn 3a6biBa-
elllb, KOTAA MOAKIOYCELLb €€ Yepes CTabu-
nu3aTopsl Hanpsxerus. JIuaHo 8 ucnonb3o-
Ban GEPPOPE3OHAHCHBIE CTABUAM3ATOPS TH-
noe CH-315 [1, 2]. Bnonxe nogxoast 1 apy-
rme bl GepPOPE3OHAHCHBIX CTABMAN3ATO-
poB. HyxHO Tonbko MMETL 3aMac Mo MOWHO-
cH.

B [1, 2] noapobHO pacckas3aHo o HIaH-
COX MpY NAPANEsHOM BKIOYEHUH beppo-
PE3OHAHCHBIX CTABMIM3ATOPOB AiA PABOTHI
HO OZHY MOLLHYIO HOrPY3KY, NOCKOSbKY MOLL-
HOCTb 3NIEKTPOAPENM OOBIYHO MPEBLILIAET
MOLLHOCTL cTabunmaatopa. [Mpobnema B Tom,
4TO CTABMAU3ATOPSI TAKOTO TMNA, KaK Npa-
BMNO, YK€ HOXOAATCA HA MYCOPHBIX CBAKAX.
Huuero, 4to CTABUNM3ATOP CUABHO TyauT,
Bedb Apens rymut rpomuye. BaxHo To, utO
UMEETCS MHOTONETHWIM ONbIT 6e30TKa3HOM
PabOTH PA3AMYHBIX SMEKTPOAPENeH OT CTa-
Bunuzaropos CH-315. Yxe tpu takux cro-
61MNM3aTOPA MO3BONAIOT BKAKOYATL HE TOMb-

KO MOLLHbIE 3NEKTPOAPENH, HO M HACOCH ANA
MOIbEMA BOMbl U3 CKBOXMHSI.

KA 3tux cTabunusatopos HEBBICOK, NO-
3TOMY i UCMOMB30BAN BO3MOXHOCTb ONepa-
TUBHOTO OTKIIOYEHMS KOXOTO CTABUNM3ATO-
pa, PaBOTAIOWLIENO HA OHY HArPY3KyY. TaK, ec-
N1 apenb PaBoTAET C TOHKMM JUCTOBLIM Me-
rannom, ACIM (nepesom), kapToHom mmu
nnactmaccor, To paxe ana apenv 350 Br
BnonHe goctatoyHo ogHoro CH-315. dtum
3KOHOMMTCA 3NEKTPOIHEPTHA.

Koraa PM Bbixogmn 13 cTpos, ero ussima-
N1 1 YCTAHOBNMBOMM NEPEMBIYKM, YTOBEI MOX-
HO 6bi0 pabotats ¢ apensio. Cnuwkom
Bonbiuve obopotsl “cbusam” JIATPom, no-
ka He npuobpetany wratHuii PM. Mopxopar
Takxe Tpaxchopmaropsl TC-180, TC-200,
TC-250, TC-270 u T.n., HyxHO nuwb cae-
nats otsogs o7 | 06MOTKM, KOTOpPas 3a€Ch
NPUMEHSETCA B ABTOTPAHCHOPMATOPHOM
BKITIOYEHMH. DTV TPaHChOPMATOpsI pasbupa-
I0TCA NIErKO M BHICTPO.

JNononnutensHo 06 PM. Cam PM, koHpen-
catop ero 0bBecku 1 NPOBOAA NPUCOEAMHE-
Hbl XQNTypHO. A BEflb BCE 3TO NOABEPraeTcs
BO3AEHCTBMIO 3HAUUTENbHBIX BHOpauMK. Beko-
pe M3-30 3TOTO APENb HOYMHAET COOMTL, He
nopumHsetca perynsropy, “saemaet”. Kak
oka3biBaeTcs, coegnHerne PM ¢ octanbHbl-
MM 3NEMEHTAMM CXEMbl PENM BhIMONHEHO
maneHbkumu BuHTaMM. [locnearme “Brpbisa-
toTCs” B MPOBOAA €LUE [0 MOMbITKM 3ATAHYTH
BMHTBI. He3HO‘-MTeJ'IbHO€ LABWXEHNE OTBEPTKM
C LENbIO YNYYLEHMA KOHTAKTA - M MPOBOA
paspylwaetca (otBanmeaetcs). Mostomy cmc-
TEMY NOLKNMOYEHNA NONHOCTLIO NepenenbiBa-
nu. B camom npoctom cryuae 6panu MeaHbi
nposoa 01,5 mm 1 Bonee (mmwsb 6 nomec-
TUACS B OTBEPCTUSIX KOHTAKTHbIX Knemm). Ero
30KMMONM ITATHBIMM BUHTOMM. A yxe K OT-
PE3KaM TOKMX MPOBOMOB METOAOM MAMHKM
MNOACOEANHSANM OCTAMbHLIE AETANMM W NPOBOA-
HukW. Tlocne TAKOM Onepaumm MOBTOPHBIX
PEMOHTOB QHAMOTMYHOTO XAPAKTEPA YXE HE
6Bbino.

Teneps 0 COMOM MPOCTOM, HO 1 KOBOPHOM.
B oTceke mpenu, rie pasmewaioTcs wecte-
PEHKM, MOXET OTCYTCTBOBATH CMA3KA. YKO3QH-
Hbie apenn Ha 420 u 600 Br pasbupaiorcs
HECNOXHO: HEOBXOAMMO OTBMHTUTL 4 BUHTG
M4, utoBbl yBenuTbca B HANMYMM CMA3KA.
Ho He yauensittech, 4TO nocne yaaneHus
BMHTOB KPBILLKY PEAYKTOPA CHATb HE yadeT-
¢s1. AKKYPOTHO MOCTYKMBOS MO KPBILLKE pemyK-
TOPQ, HYXHO CABMHYTb €€ C MOCAAOYHOTO
MecCTa. TOqHOCTb M3rOTOBNEHUA OAHHBLIX OEeTa-
e 31ECh BbILIE, YeM Y OBBINHOTO WMPNOTPE-
6a, TaK YTO MPUAETCA HEMHOTO MOBO3WTHES,

4106bI CHATH Kpbilky. CMa3ka fomxHa 3anon-
HATb GAKTUYECKM BCE MPOCTPAHCTBO BHYTPH
kopnyca peayktopa. Hebonblion o6bem Hyx-
HO octasuTb cBoGoaHbM (Ha 0,5 cinueyro-
ro KopobKa), KaK 3TO AENCeTcs B repMeTmy-
HbIX OTCEKQX.

Ecnn Habniopaetca cunbHoe WcKpeHme B
MECTOX COMPUMKOCHOBEHMA LETOK C KOMNeK-
TOPOM APENH, TO HEOBXOAMMO MOYUCTUTH
KOMNEKTOP OT HaneTa u Harapa. [pu Heob-
XOAMMOCTH LLETKM 3ameHsioT. Yale GuiBaerT,
YTO MCKPEHWE YCUIMBAETCH BO3NE OfHOM M3
LLETOK.

Ewle oanH BaxHbiit Bonpoc. MHTeHcueHOR
3KCMAYATAUMA SNEKTPOAPENH, KaK NPABMIO,
MPUBOIMT K HETOAHOCTM CAMOTO NMATPOHA, B
KOTOPOM 3axumaeTca ceepno. [aTpoH “cbe-
naetca’ npy 4aCToN 3ameHe ceepn (paboTa
¢ metannom Tpebyet Habopa ceepn pasHo-
ro amametpa). Paspywaiotcs 3ybbs yepsska
MATPOHA OT 30XMMA CBEPNA KIOYOM. 3HO-
YWT, OT KIKOYQ 3CBMCHT CPOK CIyxBbl CaMO-
ro naTpoHa. Mpn 0AMHOKOBOM MHTEHCHBHO-
cTM paboThl OAMH NATPOH CIYXMT MecaLl-
18a, npyroi - Gonbwe roga. B nocnegnee
BPEMS Y4OCTUIMCh CITY4OM NMPORAXM APEU C
BPAKOBAHHBIMM KIIOYAMM, NATPOHOMM MM C
NATPOHAMM, HE COOTBETCTBYIOLMMM KITOHOM.
Yr1o genatb, 4Tobsl 0besonacuTts cebs B no-
HOBHbIX CUTYQUMAX?

Bo-nepsbix, He cnewmte yCTAHABAMBATH
MATPOH HA BAN APENU W Ye3XaTb LOMOW.
HyxHo nmeTb ¢ cobolt caepno, YTobbI MChbI-
TATb 3CKMM B IEMCTBMW NO-HACTOALLEMY.

Bo-sTopbiX, HyxHO nposepuTs 1 PM, Ho He
TQK, KOK 3TO AENaeT NPOAdBeL (T.e. Ha Xono-
ctom xoay). Cnenyet npuxarth Apens K Kakok-
nMBO XENesHoN AeTanu 3HAYUTENLHOM TOfI-
LWMHBI W CBEPIIOM, MO AMaMETPY Bamskum k
MOKCUMQSTHOMY NS IOHHOTO NATPOHA, NO-
npo6osatk ceepnuts. Eciv apens soiitper 13
CTPOS B NEPBYIO MUHYTY PABOTHI, 3HQUMT,
MOKYNATENIO ONPEAENEHHO MOBESNO.

B-Tpetbmx, Kitou M3 KOMMNEKTA SBHO He CO-
OTBETCTBYET NATPOHY, O APYTMX HET B HANM-
yum. bepem naTpoH B pyku W WLLEM B IpyryX
MECTOX KMtod, KOTOPHIM Hamnyuwmm obpa-
30m noaxoann Bbl kK AAHHOMY NATPOHYy. [o-
MHMTE, 4TO KIIOY CTOMT 5-/ TPH., O NATPOH 10~
poxe (15-20 rpu.). Mpoposub yauwe kom-
MNEKTYIOT APENM HE3ABOACKMMM KNIOUaMM (ko-
onepatmeHbimi). Kak mx MOXHO pasnmunTs?
Bcrasngete ko 8 natpon. Ecnm oteepctie
NS YCTQHOBKM KIIOYA B NATPOHE Bbile (KO-
onepaTueLLMkM 0bbIYHO owmbaloTes Ha
MM 1 Boriee), To CKopast MOMIOMKA NATPOHA
obecneyena (a kmoda - Tem Gonee). [Mo-
CKOMbKY KOONEPATHMBHBIN KITIOY IELIEBNE, TO
30BOACKOM NPOACBLL PEANM3YIOT OTAENBHO.
M3-30 HETOWHOro M3rotosnenms (a Takxe
MATEPMaNa HU3KOTO KAYECTBA) KOOMepaTHB-
HOTO KIKOYQ €r0 BbICTYNbI BLICTPO NOMAKOTCS.
Bce 3w “Menoun” mokynartenio moryT opo-
ro oboitucs. [noxoit soxum ceepn - u pa-
6ota ¢ apensio npespawaetca B aal Ceep-
A B NATPOHE MPOKPYHMBAIOTCS, CTUPAETCA HA
HUX uHGopmauma. Jlioau, KOTopsIM HyXHO
nonepemeHHo paboTaTh CO CBEPAAMM Pa3-
HOTO AMAMETPA, OBBLIYHO MONb3YIOTCA He-
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CKOMBKUMM DNIEKTPOAPENSIMM, IKOHOMS BPEMSA
HO 30MEHY CBEpI.

B-ueTBepTLIX, 30BOALI-M3TOTOBMTENM 3Q4AC-
TYIO KOHOMST HQ AJMHE CETEBbIX LUHYPOB.
WHyp pammHoit 1,5 M 30BELOMO KOPOTKUH,
€ro HyXHO CPU3Y Xe 30MEHNTL HA 3-MeTpo-
BbIN.

Y1066l apenb He neperpesanacs, ocobex-
HO B XapKyio norogy, nocne kaxabix 30 mu-
HYT HempepbiBHOW PAGOTH genaite nayssl
no 10...15 munyT. XenatensHo Ha Bpema ne-
PEpbLIBA INEKTPOLAPENL NOMOXUTb MOA BEHTH-
naTop. MHe NpUXOAMNOCh OUMLLATL LiBEMNE-
bl OT PXABYMHBI C MOMOLLBIO HOCOAKM-EXM-

ka pmametpom 10 cm. Yepes nonuaca apens
HOMOMMHANG ManeHbkyio nedky. Ecnu nonbay-
eTeCh CTABUIM3ATOPOM HAMPAXEHHS, TO HYX-
HO OXTICKAQTb M ero: ang cTabunusaTopa ne-
perpes cmepTv nogober. K neperpesy npu-
BOIWT M MOBBILUEHHOE CETEBOE HAMPAXEHME
(naxe 6e3 Harpysku). C 3TuM MOXHO 6OPOTS-
Cs1 BKIIOYEHMEM B PA3PLIB CETEBOTO MPOBOAC
MOLLIHOW NAMMbl HOKANMBAHMS.

Y MOLLHbIX 3MIEKTPOAPENe BO3HUKAIOT Crie-
umdnueckme 3 ekTbl, HaNPUMEP TOMAETCS
nnactmaccosas pykostka. OHa npukpennaet-
s k BOKOBOM CTEHKE KOPMYCA 3MEKTPOAPETH.
Bes Hee akcnnyaTMpOBATHL SNEKTPOAPENS He-

BO3MOXHO. Ho naxe 8 HopMansHOM cocTo-
SHUM 3TW PYKOATKM MOCTOSIHHO OTKPYYMBAIOT-
cs, npueoaa k Tpasmam. [losTomy xenatens-
HO BbINONHUTL LOMONHUTENbHBIE KPENNEHU,
HOPE3aB pe3bly B METANIMYECKOM CTEHKE M
3aKpenvs nononHuTensHMM BiHTamu. Oco-
60€ BHUMAHHE HYXHO 0BPATUTL HO HOBBIE PY-
KOSITKM, MMEIOLLME BLICTYMb M 30YCEHMLI.

Jluteparypa

1. Pagioamarop - nyqwee 3a 10 ner. -

C.226-228.

2. 3wiziox Al Crabwmsauns cetesoro

Hanpaxenns Ha cene//Pamioamarop. -
2002. - Nel2. - C.20.

gaTop MeperpyaKin  3aLHTA CTaBHAM3ATOA HanpAXeHuA

B.I". Hukuterko. O.B. HukuteHko, r. Kues

[na moHuTOpUHra paboTsl NobOro CTabUM3ATOPA HaNpsXe-
HMS HO €ro BbiXOAe OOBIYHO YCTOHABAMBAIOT MHAMLUMPYIOLIWI
CBETOAMOL C HArpy304HbIM peanucTopom. B cnyyae kopoTkoro 3a-
MBIKQHMSI CBETOAMOM MOTACHET, HO TOTAA CTABUNM3ATOP MOXET
BbIMTU M3 CTPOA. [Ina €ro 3aWuThl HO BBIXOAE YCTPOMCTBA OBbIY-
HO YCTOHOBMMBAIOT 3TANOHWMPOBAHHBIM MIGBKMIM NPELOXPAHM-
Tens.

K coxanenuio, nocneaHne UMEIOT IUCKPETHbIE HOMMHANbI 30-
wurel: 0.TA, 0.15A, 0.25A, 0.5A, 1.0A, 2.0A, 3.0A v 1.a. A kak
BbiTb, €CIM TPEBYETCA NPOUHIMLMPOBATL HAPY3KY, HANPUMED,
B 0.2A2

B 31OM cryuae MoxHO cobpaTh Cxemy, NOKA3aHHYIO Ha PUC.T,
roe nytem nogbopa pesuctopa R1 ycranasamsaioT Heobxoam-
MYIO 191 IOHHOTO CTABMAN3ATOPA HATPY3KY.

Cxemy puc.] MOXHO MCMIONb30BATL HE TOMLKO Ans CTabUNn3a-
topa Ha KPEH5A, Ho u ans nioboro apyroro. B Hawem ciyyae
cxemolt “ynpasnaet” napameTp nonesoro Tpawsucropa U ...

B cxeme MOXHO MCNONb30BATH NONEBLIE TPAH3UCTOPLI C MA-
nbiM HanpaxeHnem otceukn u p-kananom: KMT03E, 2MM103A,
KM20TE, KMT03X, KM103W. Moabupos HomuHan peauctopa R1
8 npenenax 0,1...0,5 Om, MOXHO YCTAHOBMTL HEOBXOAMMYIO HQ-
rPY3Ky, NP1 KOTOPOM CBETOAMOSA MOTACHET.

Ecnun e HyxHO, 4TOObI Mpu Neperpyske CBETOAMOA 3aropan-
Cs, MOXHO WCTONL30BATL APYTYIO Cxemy (PUC.2), rae BMECTO Cae-
TOAMOAC-ONTPOHA MOXHO YCTAHOBMTL NIOBOM CBETORMOL, MCKNIO-
yne 3 cxembl ontpor U1 u pene KT.

Cxema prc.2 B “nonHoM” BAPUAHTE TAKXE MPEIHA3HAYEHA A4
30WuTE CTABUAM3ATOPA Hanpsikeus ot neperpysku. OwHa co-
6para Ha pene K1, ynpasnsemom ¢ nomolwpio ontpora U1, Tok

R1™ ] DA1KPEHSA neperpysk1 cTabunmnsaTopa BHIGUPAIOT C NOMOLLBIO PE3UCTOPA
"'é_': Bx. Buix R1. B cnyuae neperpysku pene K1 csoum kontaktom K1.1 ot-
i ) KntoYaeT Harpysky, a kontakTom K1.2 camobrnokupyetcs 1o yc-
0,1..05 R2 62K HL1 TPAHEHUs r|eperpy35|j:11 Lng sanycka cxembl (puc.2) kpatkospe-
VT4 MeHHO HaxumaioT SAT.
7.118B [in103e ﬁ_:'_@_ R Harp. [N vHIMKQUMKM NEPErpysku 1 3aWmTE CTABUNM3ATOPA OTpH-
Q@ LATENbHOM NOASPHOCTU HEOOXOAMMO BMECTO MONEBOTO TPAH3M-
¥ Anso7 CTOPA C P-KAHANOM ycTaHoBKTb TpaHauctop VT1 ¢ n-kaHanom
L W MambIM HanpsxeHnem otceuku. [1pu atom VT2 gomxeH meTs
N 1 APYryi0 MPOBOAMMOCTb, O MOASPHOCTb NOAKMIOYEHHS CBETOAMO-
OB 1 UCTOYHUKO MATAHUS CleAyeT U3MEHUTb HO 0OPATHYIO.
(puc.1 | Co cxemaMu MHAMKATOPOB NEperpysku Ha ApYrux TMI‘IG[X nci-
NIEBIX TPAH3UCTOPOB MOXHO O3HAKOMMTLCS B [1, 2].
K1 rR1" T DA1 KPEHSA Betranu. Pene K1 tuna P3C-22 (nacnopt
.|.< 7 Bx. Buix. P®4.500.129) unv nioboe apyroe ¢ HanpsaxeHuem
7 I_L_I 0.1..06 cpabartsisanma 7...11 B, nanpumep PIC-6. OntpoH
VD1 Tl R3 -|:|-—j_ K1 U1 tuna 3OT110M, AOTT10T man AOT127. Pesu-
VT1 — 1Rf( x : crop R1 npoBosnouHbiit camopensHbiid unu Tmna
SA1 k KMO3E L { | r2 C5-16B conpotusnennem 0,1..0,5 Om. Mukpo-
VT2 nepexmoyatens SAT tuna MIM9, MIM10.
T ka2 R4 750 % I Jreparypa

\ 1 [3 HL1 P 1. Kg K u 61-
R6 . Kapanetssny K. Mnankarop neperpyskn craby

3 q—Sz u1 An3o7 misaropa//Pagno. - 1983, - Ne2. - C.31.
00K -+ 30T110r 2. Poskos b. Waukarop neperpyskun crabumsa-

Z 5 2 go;?_clv//PaaMo. (—)l 289. -Nei2. - C80.

N " i . Fukurernko O. Perynarop HanpaxeHus ¢ uHan-

\\il':l'); 3?124325 —— RARIAIK Karopom//3nekrpm<.y- 20592 - /\[1994. -C2
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ah
Mpo6HMK anekTpUKa

C.M. Kosuukas, r. Kousoi Por

e/ ycrnexos Ha 3ToM nyTu!

B xyprane “Pamioamarop” 6/2001, ¢.21 6eina onybnukosaxa cra-
o9 O.B. Tumowenko “MpobHuk cenbckoro anektpuka”. 9 nostopuna cxe-
My 1 ybemunacs B HEMIOXMX XAPaKTEPUCTHKOX npobHuka. Ha moi
B3MAL, AOHHYIO CXEMY MOXHO YNPOCTUTb W [OXE YMEHBLUWTb, HE Tepss
MPK 3TOM OCHOBHLIX MAPAMETPOB NPOBHMKA. YNPOLLEHHas Cxema
(cm. pUCYHOK) npeactasaseT cobOM yCUnMTENb NOCTOAHHOTO TOKA HA
6unonsprom Tpaxsnctope VT1 ¢ Gonblumm kosddUUMEHTOM nepesaum
toka KT3102E. Ha kpemumesom grope VD1 BbiNonHeH Buinpammutent ne-
pemMeHHOro Toka, peauctopsl R1, R2 cnyxar ana orpaHuyenms BxogHo-
ro TOKQ (HONMuMe ABYX PE3MCTOPOB BMECTO OAHOTO Af1St OTPAHHYEHHS TO-
KO MOBLILICET HOLEXHOCTb NPOGHUKA M 6e30NaCHOCTs PABOTH C HUM).
Pesucrop R3 cnyxut ans yCTaHOBKM BEPXHETrO MPERena M3MepeHus Co-
MPOTUBAEHMA W MOAOMPOETCA BO BPEMS HANAXMBAHMA NPOBHHKA, pesut-
ctop R4 cnyxut ans orpanmudenns Toka vepes ceetopmro VD2, kHomka
SB1 cnyxut ang nepexiioueHus pexumos KoHTpona. B cxopHoi cxe-
Me TOKQs KHOMKA OTCYTCTBYET, 4TO CO3AAET bonblune HeyaobcTsa B pa-
6ote ¢ npobrukom. Hanpumep, npu KOHTPONE HANPSXEHHA B PO3ETKE
MHIMKATOP MPOBHMKA ByAET CBETUTLCA AAXE MPU OTCYTCTBMU HAMPSKE-

o SB1 Iﬁij_"‘ vD2AN307 |
1 (%4
E2 R 3B
R4 j_
56 Om
R168k R268k K\JI:ID5122
o———1—[=1 vT1
E1 KT3102E

R3* [
200k [/

Ot pegakumnm. [Ipescrasnsem BaLemy BHUIMOHWIO PABOTsI OBHOTO M3 CaMBIX IOHbIX HaLmx asTopos Caema-
Het Kosnukon. Ceete 16 net, oHa yuntcs B 9 knacce oaHosi 3 cpenrmx wkon r. Kpusosi Por. Snektpormkosi 3a-
Hanace cayyanno. Ee nep, 8 npownom paguomobutens, cobpan 6ombLyio KOMMeKUumo nnaT 1 paguoaetanes. Ha-
BOAS NOPsAOK B knagosok, CBETA HATKHYIACk HA 3TV AETAIM M CIPOCWIA BEAQ, HTO C HUuMM MOXHO caenats. [en
Hayau 1eBOYKY PA3OMPATHCS B AETANISX, NPABWIHO MOATh, HAY9MT OCHOBAM nekTpormkn. Lanee Ceeta Havana
U3YHQTb KHUMA 1O SNIEKTPOHHKE, COMOCTOSATENBHO PA3PaAbOTANQ PAl CXeM, B KOTOPHIE BHECIA CBOM uaen. Bckope
OHQ MOHANQ, 4TO SMEKTPOHNKA - ee cyabba. CBETa XOUeT yunTsCs B BY3e u CTaTs npogeccuoHanom. [loxenaem

HUA 13-3Q TOTO, YTO B JIMHMK BKIIOYEHbI NIAMMOYKM HOKQNIMBAHMA U ADY-
rme 3nekTponpubopsl 1 NPOGHUK GYAET NOKA3LIBATL MX COMPOTUBEHHE.

HanaxuBanme npobHuka csoamtces k nogbopy pesucropa R3 no
e1BAa 3aMETHOTO caeveHus ceetommona VD2 npu Haxatoi kHonke SB1
u noakmioverHomy pesuctopy conpotveneqrem 300 kOM k BxoaHbIM Luy-
nam.

Bce pesucropsl xenatensHo gomxubl 6uime MITT, aon VD1 moxHo
30MEHHTb NIOBBIM KDEMHMEBBIN C MOKCUMOITbHbIM MPAMBIM TOKOM HE Me-
Hee 30 MA, ceetoamnon VD2 nioboit ¢ npambim TOKOM He MeHee 15 MA,
HO XEeNaTensHO NogoBbpaTh €ro Mo MAKCUMAIEHOMY CBEYEHMIO MPU TO-
ke 5 MA. Bce netanu npobHuka, kpome kHomku SB1, MoHTMpyioTCa Ha
NeYaTHOM NNAaTe, BHIMOAHEHHOW C MOMOLLBIO PE3aKA, HO BO3MOXHO
CMOHTMPOBQATH AETANM HA MOHTAXHbIX NENECTKAX.

MpobHuK cobupaeTcs B MOBOM NOAXOAALLEM MNACTMACCOBOM KOP-
nyce, Ha koTopom paametdaetcs wyn E1, o wyn E2 seisogutca rbrum
NPOBOAOM WIMHOM NpubnmauTtensHo 50 cm.

Mopspok pa6oTbi ¢ NPOGHUKOM

1. Mposepka Hannums Hanpsxerus. [poBHUK N03BONAET KOHTPONH-
POBATL NOCTOAHHOE M nepemenHoe Hanpsxerne ot 3 no 400 B. Kow-
TPONb MPOBOAUTCA NPW OTXATOM KHomke SB1. Mpo6GHuk Gyaet nokassl-
BATb HAMYME MOCTOAHHOTO HAMPSXEHMs TOMBKO B TOM CIyyde, KOrAa
“+” Gynet nopasaTsca Ha wiyn E1.

2. Kowtpons dassl. B ommume ot uHamkatopos Ha “Heowke” npob-
HUK He AAET NOXHbIX NOKa3aHui. [na uHaukaumu dassl wyn E2 saxars
B pyke, a wynom E1 npoussectu nsmepetme, kHonka SB1 gomkHa Gbith
oTaTa.

3. Mposepka conpoTvenenms. [Ina NpoBepku LENOCTHOCTH 3NEKTPH-
4eckon Lenn Heobxoammo Haxats kHomky SB1 u uynamm E1, E2 npo-
M3BECTU KOHTPONb LENOCTHOCTH LEenu. TaK KaK MMHMMOIBHOE KOHTPO-
nupyemoe conpotusnenme pasHo 300 kOm, TO BO3MOXEH KOHTPOMbL CO-
CTOSIHMA M30NALMM SNEKTPONPHUOOPOB, HANPUMED, B NEKTPOABUIATENSX,
B TPOHCHOPMATOPAX, B KOHAEHCATOPAX M T.M.

4. Tposepka NonynpoBOAHMKOBbIX AMOa0B. HeobxomaMmo HaxaTs
kronky SBT v noaknioumnts ucnsimyemsiit anog k wynam E1, E2. Uenpas-
HbIA OMOL LOMXeH “3BOHMTLCA” B ofHOM Hanpaenequu. Ecnu anon “3so-
HUTCS” B 0BOMX HAMPABIEHUAX MK HE “3BOHUTCA”, TO OH HE TOfEH.

JIBepHOH 3BOHOK M3 ETCKOH MIPYLIKHK

B nponaxe Ha pIHKOX MMEETCS MHOTO AELIEBbIX MrpyLIEK, npe-
UMYLLECTBEHHO O3MATCKOTO MPOM3BOACTBA, M3AAIOLMX PA3HOOBPA3-
Hble 3BYKH, AOXeE HecnoxHbie dpassl. [leTh yepes HekoTopoe Bpe-
MA TEPSIOT K 3TUM MIPYLLKOM MHTEPEC M BLIBPACHIBAIOT WX B MyCOP.

9 npeanaraio AaTh TAKMM WUIPyLLIKOM “BTOPYIO XuaHb”. [leno B Tom,
YTO BHYTPM 3TWUX MUIPYLLEK HOXOAMUTCA MAATA C MUKPOCXEMOM - CUH-
TE3ATOPOM 3BYKQ, KOTOPAs OBBIYHO BLINONHEHA B BMAE “Kanenbkn”
M MOXET UCNONb30BATLCA B KAYECTBE BEPHBIX 3BOHKOB. MHOIO Bbi-
10 CAENAHO 180 BAPUAHTA IBEPHOTO 3BOHKA M3 AETCKOMO MrpyLIey-
HOrO MOBWNBHOTO TenedoHa, KOTOPLI W3AAET PA3HOOOPA3HbIE
3BYKM W HekoTopble ¢pasbl. [Tpu Hoxatm ogHoi kHonku “opHs-
Tve TpyOKu” 3ByumT dpasa “Anno, kak 4enad’, a NPW HaXATHM BCex
OCTambHLIX KHOMOK Pa3naeTcs nai cobaku, Tpens 1 dpassl “Kak ae-
na¢’, “[lo caunaHba”, BOCNIPOU3BOAMMBIE B MPOWU3BOMLHOM MOPSL-
Ke.

[0 XENnaHWIO U3TOTOBUTENS MOXHO WCMOB30BATL OAMH M3 ABYX

E-mail: electrik@sea.com.ua

C. Kosuikas, r. Kousoii Por, []HenponeTpoBckas 00s.

—i|— cB138B
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SB1 R130 k . _
VD148
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BAPWGHTOB 3ByKQ MyTEM NPHCOELMHENNS ABEP-

HOM KHOMKM K COOTBETCTBYIOLLIEMY BXOLY MMKPO- R3 100
CXeMbL. R4 10 BA1 3rfw-1
Mepsbit BapuanT (puc. 1) Tpebyet MuHMMans- VD7
HbIX 30TPAT U PABOTAET HO BYX 3NEMEHTOX MO 1 c1
1,5 B kaxapiit. Daktueckn B netckmit TenedoH Bbix. Bbix. ¥ 470 MKD KLKOTA
nobasnaiot gsa peamcropa R1 u R2 u msa am- R130k |t Y x16B
opa VD1, VD2, cnyxalume Ans 30LuTsl MMKPO- B L =
CXEMbl OT CTATUYECKOTO HAMPSKEHHS, HOBOAMMO- VD14 ¥ VD3-VD6
rO HQ BHIHOCHYIO KHOMKY SB1. Knonku Y KO208
Mopsiaok AOPABOTKM 30KTIOHAETCA B TOM, YTO- R230k b1
661 nognasts peanctops R1 u R2 u aopw VD1, VD1. VD2 R6
VD2 HaBECHbIM MOHTAXOM HENOCPEACTBEHHO B KO5228 R5 24 l_l] 300k
Kopnyc TenedpoHa M BLIBOAA M3 HErO ABYX NMpo- K} c2
BOOB Ha ABEPHYIO KHonky SBI. VD2 1 Mk
Bropoit BapuaHT (pKe.2) nsnaet Gonee rpom- é x600B
KW 3BYK, TOK KOK 3BYKOBOW W3nydatens Tene- CeTb 220 B

dOHO 30MeHeH aMHamuueckoi ronoekoi BAT.

[na obecneyeHns notpebutenbckoro Komdop-

TQ BBEAEH perynarop rpomkoctv R3, npu Heob-

XOAMMOCTH OH MOXET BbiTb MCKIIOYEH, O TPOMKOCTb YCTAHOBAWBA-
10T peancTopom R4, conpoTMBAEHHE KOTOPOTO HE MOXET ObiTh
menblie 10 Om.

[MuTaHMe 2-r0 BAPHUAHTA BHIMONHAETCA OT BECTPAHCHOPMATOPHO-
ro 610Ka NMUTAHMA MO KNACCHYECKOR Cxeme. [lepemeHHoe Hanpsxe-
Hue cetn 220 B orpanmnumsaior koHpeHcatopom C2, BbInpsmasior
amonHsim moctom VD7, nanee crabunmampyiot anogamu VD3-VD6
Ha ypoeHe npumepHo 3 B 1 dunstpyiot koHpeHcatopom Cl. Pe-
auctop R6 cnyxut ans paspsaa kongercatopa C2 npu oTknove-
HMW 3BOHKA OT CETH BO M3BEXAHWE MOPAXEHHS SNEKTPHUYECKUM 30+
PAIOM, HakonneHHbIM koHpeHcatopom C2. Pesuctop R5 cnyxut ana
OTPAHMYEHM 3aPSAHOTO ToKa KoHaeHcaTopa C2 B MOMEHT NoaKmio-
YEHMS 3BOHKA K CETU M OAHOBPEMEHHO BHINOMHAET GYHKUMIO Npe-
noxpanutens B cnyyae npobos konnexcatopa C2.

Peaucropsl R1 1 R2 u anomsl VDT, VD2 urpatot Ty xe ponb, 4to

W B NEPBOM BAPUAHTE.

MOoHTaX Cxembl N9 BTOPOrO BAPHUAHTA MOXHO BbIMOMHUTL HQ KOH-
TOKTHBIX NENecTkax, He npuberas k nedatHoi nnate. CxeMy pacno-
naraioT B NI0GOM NOAXOAALLEM NNACTMACCOBOM KOPMYCE, XENaTENb-
HO OT NEPEHOCHOTO PAAMONPUEMHMKA MM QBOHEHTCKOTO rPOMKO-
TOBOPUTENS, OT KOTOPbIX TAKXE MCOMb3YIOT IMHAMMYECKYIO TONO-
BKY. B kQueCTBE AMHOMMYECKON rONOBKM MOXHO MCMOMb3OBAT IO
6oi auHammnk mowHoctsio 0,25...3 Br u conpotvenenvem 4...12 Om,
HO HYXHO Y4MTbIBATH, YTO AMHAMUYECKAS FONOBKA C GOMbLIMM and-
dy3opom ByaeT 38yuaTh rpOMUE.

Pesucropsl moxHo ncnonbsosats Tvna MJTT, korpercatop C1 ane-
ktponutndeckuit, C2 BymaxHbii, 06930TENbHO C PABOYMM HaNPS-
xenunem He Huxe 400 B.

Mpu paboTe co BTOPbIM BAPUGHTOM HYXHO Y4UTHIBATb, YTO 3ne-
MEHTbI CXEMBI HOXOAATCA MOfl CETEBBIM HAMPAXEHUEM, NOSTOMY Cie-
fyeT cobnioaaT OCTOPOXHOCTb.

Or peaakymm. Hom nomyseHo mmcsmo OT MOCTogHHoro yutatens xypHana “Snektpuk” B.B. lybposroro. K coxanermio, matepnan B.B.
Lly6posroro 6bin HamMCaH HACTOMBKO CyMBYPHO 1 BeccucTemHo, 4To peaakums obpatwnacs k HaweMy noctosHHomy astopy fO. bopoga-
TOMy C MPOCLOOH MPOKOMMEHTHPOBATS 1 PH HEOOXOAMMOCTH NOANPaBuTs matepuan. KOpmi Msarosuy mobE3HO COmacmics 310 CaenaTs.

3anyck aurarenei, pabotatowux

0T NePEeMEHHOro Toka
MOBbILIEHHON YacTOThI

B.B. [ly6poBHsiii, VBaHo-OpaHkosckas 06/1.

Y HaceneHus ckonuaoch GONbLIOE KONMYECTBO 3MEKTPOMHCTPY-
MEHTQ, paBOTAIOWErO OT NEPEMEHHOTO TOKA NOBLILIEHHON YaCTO-
Tbl. [1€pBQA BOAHA TAKOM TEXHMKM XAbIHYAQ YQCTHOMY MONb3OBATE-
nio Bo Bpems npusaTuaaumm 90-x rogos, BTOpas - B pe3ynsTaTe Mac-
COBbIX NOE3A0K Moer Ha paboTy B Bnmnskoe W nansHee 3apybe-
xbe. Te, KTO TQK MW MHAYE NPUOBPEN NPOMBILAEHHBIN 3NEKTPO-
MHCTPYMEHT, MPOCTO HE 3HAIOT, YTO C HUM AIENATh, BEdb ANS Pa-
60Tl ABMTATENEN MOBHIWEHHON  4ACTOTH  TpebyioTca
Npeobpa3oBaATENH YOCTOTSI,

Tpexdasuii npeobpasosarens yactotsl 50/200 My u Hanpsxe-
nma 380 (220)/36 B mowmocteio 0,4 kBT MoxHO m3rotouth 13
0BbIYHOTO NEKTPOABUIATENS M ABTOMOBUNBHOTO reHepaTopa ne-
pemeHHoro Toka. MasectHo, uto pabouee uncno o6opoTos nek-
TPOMGLLMH NEPEMEHHOTO TOKA (IBMraTENEn W reHepaTopos) pas-
HO 4OCTOTE NEPEMEHHOTO TOKQ, ENEHHOM HA KONMYECTBO MONIOC-

2000
00/MuH

Hbix nap obmoTku ctatopa. Ewe ects ckonbxexue (acuHXpoH-
HOCTb), KOTOPOE PA3NMYHO ANS PO3HBIX SEKTPOMALLMH, YCNOBMIA U
pexumos paboTsl. CkonbxeHne HEOBXOMMO YYMTLIBATL MPH NPO-
EKTUPOBAHMM NEKTPOMALLMHHBIX TPEOBPA30BATENEN YACTOTS HA
6a3e aCMHXPOHHLIX AsuraTene. [lns OKpyrmeHus NOACYETOB Mbl Mo~
KO OMyCTUM 3TO OBCTOSTENLCTBO. SHAUUT, ANA AOCTMKEHMA YOCTO-
761 200 4 HEO6XOAMMO PACKPYTUTL OBBIYHBIN ABTOMOBMbHLIA re-
nepatop nepemerroro Toka go 2000 06/muH. 10 nerko caenats
C NOMOLLBIO 3NEKTPOABMraTENs 1 pemenHoi nepeaaumn. CooTHowe-
HME AMOMETPOB BEAYLLErO W BELOMOTO WKMBOB AOMXHO ObiTs 06-
PATHO MPONOPLUOHAEHO PABOUYMM OBOPOTAM 3M1EKTPOABMIATENS
W reHepaTopa.

Hanpumep, ans asuratens ¢ pabounmmn obopotammr 1500 06/mmkH
Tpebyetca wkus guamerpom 100 mm, ana renepatopa, cooTseT-
ctBenHo, 75 mm (pue.1). Y0661 30CTABMTH 3neKTpOreHepaTop Bbi-
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;::]8:1: Peste-peryasirop 35}(:)I,§Tunu. lenepatop [-250-E1 (-M11; -H1); pene-perynatop PP-
; anextpopsuratens 1500 o6/mun (0,7 kBT ana tpexdasnoro
PP-350 nanpsxenms, 1,5 kBT ana ogHodasHoro); xummueckas Gatapes
O i M) +B) WM MHOM MCTOYHMK NOCTOAHHOTO Hanpsxenns 1,5..13 B (ana 3a-
Mycka TeHepaTopal; PE3NCTOP - HU3KOOMHbIM PEOCTAT; APOCCENb;

R NamMMoYKka (NoAbUPAIOT NP PEryaMpoBKe).
Ty K Ins 6onee mowHoro npeobpasosatens 50/400 My 8 kavectse
0B FeHepaTopa MOXHO MCMONb3OBATH SNEKTPOABMIATENL C PABOUMMM
obopotamn 500 06/mMuH, BpaLLaemblit aBUraTenem ¢ pabounmm
4 oboporammn 3000 o6/muH. [Ing packpyTku anekTporeHepatopa oo
ppixoy  “actots 4000 o6/mun notpebyerca nepenaua 4 k 3. I1o bes yye-
/ ~36B Ta ckonbxerms! lanHoe pewenue He Goino uensitaro (O.M. bo-
(200Tm)  ponaTHIM) M NPOCTO NPEMNAraETCs B KAYECTBE BNOHE BO3MOXHO-
. ro. Moxert kTo-nnbyab M3 uutatenen xypHana “Snektpuk” npen-
NOXMT 4TO-HUOY AL Nonydwe? Mogenurecs CBOMMM PA3MBILLAEHMS-
MM, BEllb NEKTPOABUIATENM, PAGOTAIOWME HA NOBHILLEHHON YaC-
Tote, umetoT Bbicokuit KIN[, Gonbiiyio yaensHyio MOWHOCTL 1 “no-

ﬁ’
 puc.2 |
Tonok” Ha obopotax 24000 06/muH! Mpeobpasosatent 4acToTh

nate 36 B BMeCTO“JQ B, HeoGxomumo B Tnnuryio cxemy (PUE.2] e oBasaTensHO QOMKHE BbTh TPEXPAHSEIMM, AOCTATONHO 1 OHOV

u
BBECTM “OBMAHHBIA" PE3UCTOP R, C NOMOLLIO KOTOPOTO yCTAHAB- a3bl, A PA3TOHSTH ABUIATENN MOXHO W HO MOHWUKEHHOM HAMPSI-
NMBAIOT HEOOXOAMMOE HAMPSIXEHNE HA BLIXOAE YCTPOACTBA. KEHUM C IOMOLLSIO KOHEEHCATOPOB HEBOMBLIOH EMKOCTH.

YHUMUMUPOBAHHDIE YHUBEPCANbHbIE TPAHCGHOPMATOPLI MUTAHKS

YHudUUMPOBAHHbIE yHUBEpPCAnbHbe TpaHchopmaTopsl nutarus (YYTT) npeaHasHauYe s ans NUTOHUS PORMOSAEKTPOHHOM an-
NApATypbl WHMPOKOTO MPUMEHEHHA OT MPOMBILLNEHHOM CeTH nepemenHoro toka Hanpsxenem 220 B w yacrotoi 50 Tu. Tons-

1A

+
YI¥| Y A

VIV ¥
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Ta6anya 1
TunoHommHan | MarnmTonposog, [NepsuyHas o6MoTKa BropuuHas obmoTka
TpaHCh. Buisogb | Homunan. Homunan. Boisogsl | Homumnan. |Homunan.
(cxema) Hanpsx., B Tok, A Hanpsix., B| Tok, A
1-2 200 0,33 7-8 160 0,025
2-3 10 8-9 20 0,025
3-4 10 9-10 20 0,025
4-5 10 11-12 3,6 2,12
5-6 10 12-13 9 2,12
13-14 9 2,12
14-15 3,6 2,12
T1 (pnc.1)  [LUNM 25x%25 16-17 3,2 1,06
17-18 6,5 1,06
18-19 6,5 1,06
19-20 3,2 1,06
21-22 15 0,03
22-23 3 0,03
24-25 15 0,03
25-26 3 0,03
1-2 220 0,26 3-4 190 0,1
T2 (puc.2)  [LUSIM 25%x25 5-6 18 0,9
6-7 16 0,9
1-2 209 0,26 7-8 11,5 1,35
2-3 6 8-9 11,5 1,35
3-4 5 10-11 1,7 0,23
4-5 6 11-12 18,1 0,23
T3 (pnc.3)  |LLM 20%x32 5-6 5 12-13 18,1 0,23
13-14 1,7 0,23
15-16 100 0,03
16-17 80 0,03
17-18 20 0,03
1-2 104,5 0,2 9-10 8,5 1,2
2-3 55 11-12 38 1,2
T4 (pnc.d)  |LUNIM 25%25 3-4 5,5 12-13 4 1,2
5-6 104,5 14-15 8,5 1,2
6-7 5,5 16-17 38 0,05
7-8 5,5 17-18 4 0,05
1-2 110 0,12 (127 B) 5-6 38 0,1
T5 (pnc.5)  |LLUMM 10x25 2-3 17 0,07 (220 B) 7-8 7 0,06
3-4 93
1-2 220 0,028 3-4 34,2 0,07
Té (puc.6)  [LUSIM 10x25 4-5 34,2 0,07
6-7 0,85 0,45
T7 (pnc.7)  [LUNIM 10%20 1-2 220 0,03 3-4 38 0,08
5-6 0,95 0,27
T8 (pnc.8) [LUMM 10%20 1-2 220 0,033 3-4 10 0,4
1-2 220 0,045 3-4 41 0,13
T9 (pnc.?)  |LUNIM 10%20 5-6 2,5 0,1
6-7 2,5 0,1
1-2 220 0,045 3-4 38 0,07
T10 (puc.9) [LLUNIM 10x25 5-6 1,6 0,2
6-7 1,6 0,2
T11 (puc.7) |LUNIM 10x50 1-2 220 0,03 3-4 33,1 0,086
5-6 1,05 0,42
T12 (pnc.8) (LM 12x12,5 1-2 220 0,016 3-4 5,6 0,175
T13 (pnc.8) (LM 12x12,5 1-2 220 0,016 3-4 5,6 0,175
T14 (puc.8) |LLUNIM 12x12,5 1-2 220 0,02 3-4 9,2 0,01
T15 (pnc.8) LM 12%12,5 1-2 220 0,025 3-4 8,5 0,2
T16 (puc.7) [LLUNIM 12x25 1-2 220 0,05 3-4 43,7 0,112
5-6 0,85 0,85
T17 (pnc.7) (LM 12x25 1-2 220 0,056 3-4 38,5 0,142
5-6 1,05 1,18
1-2 220 0,03 3-4 38 0,04
T18 (puc.2) (LM 12x18 5-6 1,6 0,2
6-7 1,6 0,2
1-2 220 0,03 3-4 27 0,055
T19 (p1c.2) |LUSIM 10%20 5-6 2,5 0,1
6-7 2,5 0,1
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Pa3smeTtka ans Kpennexus

PasmMeTka ans Kpennexua

R1
mM Cpuc.16.
L . B R
R1 /—
85
. [puc.17 |
Ta6nuya 2 At
TunonomuHan | Homep Pasmepsl, Mm Macca, r 1
TpaHC. PUCYHKO
A Al B H L d
T1 10 46 | 58 71 88 82 5,5 1400 -
T2 10 46 | 58 65 88 82 5,5 1400
T3 11 48 | 46 87 72 88 M4 950 —
T4 12 35| 58 52 62 77 M3 750 k )
T5 13 34| 25 46 37 37 | M2,5 210 ﬁ_
T6 13 34| 25 46 37 37 | M2,5 210
T7 14 - 12421392372 ] 41,6 - 180
T8 14 - (2421392 | 372 | 41,6 - 180
T9 15 - |1 3421395 29 | 34,2 - 185
T10 16 - | 285 | 48 | 29,2 | 43,5 - 220
T11 14 - | 24,2 1392|372 ] 41,6 - 180
T12 17 12 117,2 1305 | 40 | 28,5 - 110
T13 18 - 20 42 | 30,5 | 46 - 110 .
T14 18 - 20 42 | 30,5 | 46 - 110 '
T15 18 - 20 42 | 30,5 | 46 - 110
T16 14 ~ (285 | 44 |3/9| 45 | - 280 | L
T17 14 - | 285 | 44 | 379 | 45 - 280
T18 19 - 1295 | 38 33 40 - 185 puc.18 |
T19 14 - (2421392 | 372 | 41,6 - 180
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4x5=20

Pa3meTka ans Kpenyienns
R1

Al

Y
=)

KO 0aMH TpaHchopmaTop cepun 15 paccuuTaH Ha noakiioye-
Hue k cetn kak 127, Tak n 220 B. Mpucyrctene Ha Tpatcdop-
MOTOPAX HECKOMbKMX BTOPMUYHBIX OBMOTOK, PACCYUTAHHBIX HQ
PA3HBIE TOKW M HAMPAXEHHUS, M BO3MOXHOCTb MX MOCIEL0BATENb-
HOTO M MAPAANENLHOTO BKIIOYEHMS MO3BOAAIOT MOAYYUTL PA3-
HbIE COYETAHMSA TOKOB W HAMPSXEHHUIM HA BLIXOLE TPAHCHOPMO-
Topa. Hanuuue BONOAHMTENbHLIX OTBOAOB B MEPBUYHON 06-
MOTKE [0eT BO3MOXHOCTb JOCTATOYHO TOYHO YYeCTb 0COobeH-
HOCTU MUTAIOWEN CETH.

B uenom YYTI1 no MHOMMM 3KCNAyaTALMOHHBEIM NOKA3ATENAM
YCTYNQIOT CNEUMANU3MPOBAHHBIM TPOHCHOPMATOPAM NMUTAHUA TH-
na TA, TAH, TH » TMNM. Cepua YYTI skniouaer 19 tunos
TPAHCHOPMATOPOB, M3TOTABAUBAEMbIX HO MATHUTOMPOBOAAX
6ponesoro Tuna LM, Snektpuueckune cxems YYTI nokaso-
Hbl HO PUC.1=9, ux koHcTpyKuma - Ho puc.10=19, ocHosHbie
3MEKTPMYECKME NAPaMeTPH npueeseHs 8 Ta6a.1, rabaput-
HbIE M YCTAHOBOYHBIE PA3MEPH - B TA6M.2.

ABapuiHadA CHTHANMH3AUMA .21, "=

P.M. SpeLuko. r. Xapbkos

JI

o

B oTeuecTBeHHbIX GBTOMOBMASX PAHHMX BbIMY-
CKOB He BbNa NPeaycMOTPEHA QBAPMIHAS CHr-
nanusaums. [obaeue BCero oamH nepexnioyatens
W NEPEKOMMYTUPOBAB NONOXEHWE NAMN NOBOPO-
TOB, MOXHO NErkO PEanu30BaTb PEXMM, KOTAQ
oHoBPEMEHHO BymyT MuraTs nubo oba nepen-
HUX NoBOPOTA, 160 06 304HMX NOBOPOTA, B
30BUCHUMOCTM OT OBCTAHOBKM HO IOPOTE M Xe-
namus soantens. Cxema KOMMYTAUMM NOKA3QHA
HO PUCYHKe.

PaboTaet ycTpoicTeo cnepyiolmm obpasom.

B nonoxennu ST (wratHeiit nepexnioyatens no-
gopotos) ‘1" u nonoxexun cnapeHHoro nepe-
kmouatens S2 “IMosopot” 0AHOBPEMEHHO MMIa-
10T NPABAs NEPEAHss 1 NPABAS 30AHSA NAMMbI MO-
goportos. B nonoxennn S1 “J1” - nesas nepea-
HAA 1 NeBas 3a4HsAs CooTBeTCTBEHHO. [1py nepe-
knmoyeHnn S2 8 nonoxerne “Asapus”: npu no-
noxenmn S1 “M" muraiot ogHospemeHHo obe
nepesHUe NaMMbl MOBOPOTOB, MPU MOTOXEHWM
“J1" - 0be 3aaHME NaMNb NOBOPOTOB.

B kauectse S2 MoxHO npumenuTs MoboN,

“ABawa JIH H3

(]

UMEIOLLIMIICA Y OBTONIOBUTENS CNapEHHbIN Nepe-
KTIOYQTENb HO ABO MOMOXEHHS, AOMYCKAIOLIMIA
TOK KOMMyTaUK 2 A,

YcranasnvsaioT S2 8 nobom yanobHoM mec-
Te B CANOHE ABTOMOGMAA.

Bo3MoXxHas dJ/IbTePHATUBA J1IaMMNO4YeK-3KOHOMOK

10. bopoaarsivi, ViBaHo-OpaxkoBckas 0611,

Or1eyecTBeHHbIe TAMTOYKN HE CTAHOBATCS HONEXHEE, O MMITOPTHBIE TaM-
TOYKM-IKOHOMKM HE CTAHOBATCA Jelwesne. [ne Bbixoq 13 CO35aBLIErOCs no-
noxerna? [lonbiTka HaviTH TaKOW BbIXOA MPEAnPHHATA B JOHHOM CTATbE.

XOTs B HOLWENM CTPAHE NOMMOYKM-3KOHOMKM HE CTOfb NOMYASPHBI, KAK HA
3anope, yXe CEerofHs MOXHO C YBEPEHHOCTBIO CKA3QTb, YTO OHW MPULLIK K
Ham Hanonro. JliomuHecueHTHbIE namnsl Beinu n3obpetensl ewe B 1867 .,
T.€. PAHbLUE, YEM NAMNMbI HOKANMBOHKS. 30TEM MX HECKOSbKO Pa3 “nepemso-
Bpetann” W HakoHew GNarononyyHo “nonoxmnu nog cykHo” (Tak Hasbiea-
€TCS 30MOPOXMBAHWE MPOW3BOACTBA W BHEAPEHME HEBLIFOAHLIX ANS NPef-
NPUHUMATENEN W BHIrOAHIX Ans noTpebutene nsobpetenni). CerogHs nam-
nbl aHesHoro cseta (JIOC) yxe cranu npuBbIYHBIMM HE TOMLKO HA MPOM3BOA-
CTBE, HO 1 B BbITY. [NOBHBIM KX “kO3bIPL” - BONBLIAS SKOHOMUYHOCTL M NPO-
nomxutensHocts cnyx6el. Ho JIAC noporw, nostomy aasaiite nogymaem, kak
MOXHO CO34Tb Bonee Hewesyio, SKOHOMHYIO M [ONTOBEYHYIO NIOMNY.

JIAC HasbiBoioT etlie “XONnoaHbIM CBETOM”, 3TO He COBCEM BEPHO, BEMb OHM
BCe-TOKW HarpesaioTcs. Bosbmure 8 pyky camyto manomowHyio JIIC v ysu-
gure, yto nocne 10 MuHYT paBoTHl OHQ CTAHOBMTCA rOpAYer. 3HAUMT, 30-
KOH M3My4EHMs OAMHOKOB ANA BCEX NAMM M SHEPTUA M3NYYEHUS NPOMOPLM-
oHanbHa 4-1 crenenu abconioTHoi Temnepatypsl Tena. Moyemy xe JIAC
3kOHOMMUHEE 0BbIuHbIX namne Bee peno 8 cnektpe uanyuenus: y JIAC ow
casnHyT Bmxe K ynsTpaduonetosoi yactv. Kak gobutbca Toro xe y namn
HOKQNMBAHMS?

Ectb Heckonbko meTomos. Bo-nepsbix, HWUTb HOKANA BOMXHA GbITh YEPHO
WK, KOK TOBOPST duamky, “aBCONIOTHO YepHbIM TeNom”, a He BnecTaiumm
cepbiM meTannom, kakum sengetca sonsdpam. Hawe ConnHue qengercs ab-
CONOTHO YepHsiM Tenom [1]. Bo-BTopbix, Bonbdpam ans HuTen Hakana He
roauTcs eue 1 notomy, yto nnasutcs yxe npu 3410°C, a Ham HyxHa Tem-
NepPATypa NOBLILIE WU NPAKTUYECKAS BEYHOCTb. B-Tpetbux, Ha Temnepatypy
MACBNEHNS BIMAET AOBIEHUE, TBEPLOE BELLECTBO MOXHO MICBMTH OfHWM ACB-
NEHWEM. SHOUMT, B HOLLIEM NIAMMOYKE FOMXEH CYLLECTBOBATL BOKYYM MM O4YEHb

Bawa nnes, koHeuro, besymHa.

Becs BOIMPOC B TOM, JOCTATOYHO Jin OHQ 66‘3yMHG, 4706l OKA3ATHCA Be,DHOﬁ.

H. bop

HM3KOE AaBNEHHE. ITO NO3BONMMT M3BEXATb OXITAXAEHHS HUTU HAKANA KOH-
BEKUMEN 10308 BHYTPM BaNNOHA namnsl. B-ueTepTbix, matepuan HWTH Ha-
KQNa AOMXEH BbITb MELIEBLIM M PACIPOCTPAHEHHbIM B MPUPOAE.

0606105 3T TPE6OBAHMA NO OTHOLIEHWIO K HALENH “UAEQNbHOM NaM-
noyke”, MPUXOANM K “NepensobpeTeHnio” Nammbl ¢ YronsHOM HUTbIO. Moye-
My Bo-nepsbix, yronb OueHb YEpHBIM, - 3T0 NOHATHO. Bo-BTOPLIX, M3penus
u3 rpaduta suinepxmsaiot Temneparypy no 3700°Cl A temneparypy nnas-
neHns rpaduTa A TAK M He HALLEN HM B ORHOM M3 JOCTYMHbIX MHE CPABOY-
HMKOB. B-TpeTbux, ckopee Bcero, B Bakyyme rpadut BoobLie He MnaBuTCA,
Q CNeJoBATENbHO, CTAHOBUTCA BEYHbIM. B-4eTBEpTLIX, BONLGPAMA B 3EMHOI
kope scero 1074%, a yrepoaa 2,30072%, T.e. & 230 pas Gonbwwe! Kpo-
M€ TOrO, YIMEepPOL MOXHO J0BbIBATL M3 NAPHUKOBOTO YIMEKUCIONO ra3a, WUC-
nonbays 6aMOYK - YEMNMOHA Cpean pactenuit no ckopoctn pocta (0,75 m
B cyTkul). Keramw, B ceoe spema T. Dancon Tak u genan. Ha novcku 1ot
Tpaskl (Bambyk-Tpasa) usobpetarens notparun 100000 Toraawnmx ponna-
pos, a 6ambyk pactet y Hac B Kpeimy. OpHum Cnosom, “BeuHble namnoy-
kn" Y HAC MOXHO AenaTh, BbIN0 Bbl XenaHue...
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HoBasA MukpocxeMa K1156EY1 - yHuBepcanbHas
perynupyiowlas nepeknoyarowaa nogcucteMa

Mukpocxema KT1156EY1 (sapybextuii ananor HA78540 dupmsr On 1000

Semiconductor) moxeT paboTaTs BO MHOTUX pexumax ans obecneve- - — Voc =50V it
Hua ctabunbHoro nutanms cuctem: kak DC-DC-npeobpasosartens ¢ no- % — fokisense) = Ve
BbILUEHWEM MW MOHWUXEHMEM BXOLHOTO HAMPSXEHMS, KAK MHBEPTOP E [ Pin 10 = Gnd
HOMPAXEHHA M B APYTUX NPUMeHeHHsX, 0coberHo B cucremax ¢ bara- ¥ [— Pin 9= Vg
PENHBIM MK OKKYMYNSTOPHBIM MUTAHUEM. 3 100 i
5 oo,
3 A P
HeuHBepT. NHBEpPT. Bpemsasaa. Aatuuk Konnektop Konnekrop o 4 P tot
Bxop Bxog  3eMnA KoHaeHcaTop Vnur Ipk Apalisepa nepeKkniovuarens g
[s] [w] [u] [w] [1] [w] [1] [ue] s ! =
g o 1 ;-
E E I 1
]
| :
[ ok &0
Feneparop _D— s a 0.1 10 10 100
( EMKOCTb BpemMA3agaloLLero KoHaeHcaTopa, HO
“camp I  puec.2
* 170
1.25V 3.2
Onop. ucrou. o D1t Cr =0.001 uF
- |'-: : :Vcc
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MakcumansHble 3HaYEHHA NOPAMETPOB NpuBeaeHs B Tabnuue. DC-DC-npeobpasosarens ¢ noHuxeHnem Hanpsxexus (sxogHoe 25 B,
Ha pMec.2 nokasaHsl 30BUCMMOCTH AnnTENbHOCTM umnynbca (fon) u  ewixogHoe 5 B). Ha pme.5 nokasana cxema sknioyenns DC-DC-npe-
naysb (toff) oT emkocTH BHEWHEro KOHAEHCATOPA, NOAKMNIOYEHHOTO KO  0BpA30BATENs C MOBLILIEHUEM HanpaxeHus (BxopHoe 12 B, suixoaHoe
Bxoay 12 npu HanpsxeHun nuTanua 5 B, nogkniouenHomy Takxe ko 8xo- 28 B). Ha pUE€.6 nokasaHa cxemMa MHBEPTMPOBAHMA HANPSXEHMS (BXOA-
sy 14. Ho pne.3 nokasaHa 30BMCUMOCTL TOKQ B pexume oxuaanua ot Hoe +15 B, seixogHoe =15 B).
Mukpocxema shinyckaetcs 8 ctaHgaptHom kopnyce DIP-16.

HANPAXEHUA NMUTAHMA MUKPOCXEMbI.
Ha PMC.4 NOKA3AHA CXeMd BKIOYEHUA MUKPOCXEMbl B pexume
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IHEPIETUKA

[TyweYHbIM BbicM
no usodpemamenam

P

JLIT, QomuHexwit, akanemuk PAEH, r. HYepkacch

Mapmxckas Akagemuss Hayk 8 1755 ., cpasy
X€ NOCNE OTKPBITHS 30KOHA COXPAHEHHS SHEPTUH,
BLIHECQ BEPAMKT. HE MPUHMMATb K POCCMOTPEHMIO
npoexTsl “Beunbix geurarenei” (BL). Mocne sto-
rO B NOTEHTHbIX BELOMCTBOX MOYTU BCEX CTPAH Mo-
SIBUTUCb YepHble KOP3uHel Ans npoekTos B, 8 ko-
TOpbIE MPENpPOBOXAOMM 63 PACCMOTPEHMA Te
M306pETEHNS, KOTOPLIE NOAO3PEBANMCh SKCMEP-
TOM B TOM, 4TO 370 npoekT B[,

A Tenepb npenctassTe cebe, 4TO B TO BPEMS
KTO-MMOO NOMbITancs Bbl 3aNATEHTOBATL OBBIKHO-
BEHHbIM dnekTpopsMraTens. BrelwHe oH He umve-
€T BUIMMbIX MCTOYHMKOB ABIKEHMS: HM MPUBOLHBIX
PEMHEN, H1 MOTOKOB BOfb, NOPA MM BO3AYXQ, KO-
TOpLIE MPMBOAMAK Bbl €10 POTOP BO BPALLEHHE.
JIMWwe 48O TOHKMX NPOBOAKQ, NOABOAALUMX 3EK-
TpHYecTBo k 0b6moTkam. Ho 06 snextpuyecTse
€ro CBOWCTBAX B T€ FOfibl HUKTO €LUE TOMKOM HU-
yero He 3Han. KoHeuHo xe, npoekT snexktpoasu-
rarens Gbin Bbi npusHaH npoexTos B u karyn Gbl
B OfHY M3 TEX YEPHBIX KOP3MH.

VicTopust NpenopHecna YenosedecTsy Hema-
N0 YPOKOB OWMBOYHOCTU TAKOTO MOAXOAA. TaK,
B kOHUe 18-T0 Beka 3HOMEHWTBIN LWBEMLAPCKMH
matematvk W dusuk [, beprynnn nonyumn nep-
BYIO npemuto Toi xe [apumkckoit akagemmn Ha-
YK 30 MOTEMATUYECKOE AOKQ3ATENLCTBO TOTO,
4TO KOpabrb C MAPOBLIM ABUFATENEM HMKOTAQ
HE CMOXET BOCTMYb CKopoCTM napychuka. Ha
OCHOBAHMM 3TOTO HanoneoH oTknoHWn npemno-
xeHue uzobpetarens napoxona PynoHa crasuts
MOPOBbIE ABMTATENM HA BOEHHBIE KOpabmu. A ec-
1 Bbl NPeaNoxeHne BuIN0 NPUHATO, TO elLe He
W3BECTHO, KTO oaepxan bbl nobeny 8 Tpadans-
FOPCKOM CpaxeHm, nocne kotoporo Ppaups ne-
pectana GbiTb BENMKOM MOPCKOM AEPXABOM.

B 1901 r., nocne Toro Kak 3HaMEHMTBIN QHMMUA-
kit duamk [Ix.Y. Paneit soickasancs o Gecnep-
CMIEKTMBHOCTM NOMBITOK CO3AQHMS NETATENbHbIX
annaparos Taxenee Bosayxa, Konrpecc CLUA 30-
npetvn Mentarony “pasbasapueats” rocynap-
CTBEHHbIE IEHbIM HO WX MOCTPOMKY. Tem He Me-
Hee amepukaHubl Bpatbsa PaiiT yxe Yepes Tpu ro-
[0 B3MIETENN HA NEPBOM COMOIETE, MOCTPOEHHOM
Ha cobcsennbie cpenctsa [1].

. Pesepdopa, OTKpbIBLMIA SAPO ATOMA, HEra-
TUBHO OT3bIBANCA O MEPCMEKTUBOX ABEPHOM SHEP-
retuku: “Kaxasii, kT0 Hopeetcs, 410 npeobpaso-
BOHWS GTOMHBIX SED CTAHYT MCTOYHMKOM SHEPIIA,
ucrosegyer 83gop”.

B 20-x ronax Axanemus Hayk CCCP comect-
Ho ¢ nmateHtHbim BegomctBom CCCP Hassamm
M30BPETEHME INEKTPOHHO-NY4EBON TPYDKM (Cre-
NOHHOE COBETCKMM duankom ykpamHuem T. Kow-
apatiokom, smurpuposaswmm 8 CLLUA) camsim
BecronesHbiv M30BpeTEHNEM 30 BCIO MCTOPHIO HO-
yku [1]. Yepes 10 net “camoe Gecnonesroe 13o-
BpeTeHme” CTAHET OCHOBHBIM SNEMEHTOM OCUMN-
norpada, a eule yepes 20 net NPeBPATUTCA B kit
Heckon Tenesn3opa, 6e3 KOTOPOro COBPEMEHHI
YEsOBEK He MbICTUT Cebs.

B 1933 . dparuysckmit uxerep X. Parke Gbin
BbIcMestH Ha 3acenaHnn Ppanuysckoro duamnde-
CKOro OBLIECTBA, TAe OH AeNan AOKICA O CBOEM
OTKPLITUM SIBNIEHMA PA3LENEHMA NOTOKA BO3AYXA
B CKOHCTPYMPOBOHHOM MM BUXPEBOM TPYbE Ha ro-

PAYMI M XONoAHbI noToku. Mon, “nemon Makc-
genna’, 0 KOTOPOM MeYTONM GAHTOCTb, HEBO3MO-
xeH. Parke yponocs sanarenTosath caoe 1306-
petenme mmwb B CLUA 8 crenyiowem 1934 . [2].
W/ Tonsko nocne 3asepluenus Bropoit mrposot
BOMHbI BUXpesbie Tpybku Pakke cramm wupoko
MPUMEHAT B XONOAWIBHOM TEXHUKE.

B 70-e romsi nermHrpagey, B.E. Purbko, Mogep-
HU3MPOBABLLKI TpybKy Pakke ans nonyyerus
CBEPXHM3KMX TEMNEPATYP, OBHAPYXHI, 4TO B Het
He cobniogaetca banaHc sHeprwit. B ceoeit ny6-
nmkaumn [3] OH He cTan NpaMo MMCaTb O HapY-
LUEHMW 30KOHO COXPOHEHMS SHEPTUM, O MOAYEPK-
Hyn Tonbko GaKT HecobnioaeHns 6anaHca sHep-
Ui XOpOLLIO, YTO PERCKUYMS XYPHONA, B KOTOPOM
OH OMyBIMKOBAN 3Ty CTATHIO, HE 3AMETWIA TOTO,
4TO 06A BHIPAXEHNS - CUHOHMMI.

B 1993 r. kuwmnesckuit usobpetarens 10.C.
MoTanos NATEHTYET TEMTIOreHEPATOP HA OCHOBE
BUxpeBOi TPyOKkM Parke, B KOTOPYIO BMECTO BO3-
[lyXa OH HAMPABKMA NOTOK XuaKow Boasl [4]. B 3a-
9BKE HO M30BPETEHME OH TOXE BArOPA3yMHO He
YMOMMHQET O TOM, YTO TEMNIOBON SHEPIMM STOT Ter-
noreHepaTop BHPABATLHBAET B MOATOPA PA3A
BonblLE, YeM NOTPEBNAET INEKTPUIECKOM SHEPTUH
3MEKTPOHACOC, HATHETAIOWMIA BOAY B BUXPEBYIO
TPY6Y.

OgnHospemenHo amepukanely [ix. [purre B Tom
xe 1993 1. nateHTyeT CBOI “IMAPOCOHHYIO MoM-
ny” [5] ans Harpesa soasl, koTopas BepabaTk-
BQET TENNOBOM 3Heprvu B 1,7 pasa Bonblue, Yem
MOTPEBAET 3MEKTPUUECKON €€ NEKTPOABHIC-
TeNb.

O6a u3obpetatens, npexae Yem noaaTh 3a-
SIBKM HO CBOM M30DPETEHMA, HE TONBKO WU3rOTOBM-
N1 NOATEHTYEMbIE TEMIIOTEHEPATOPbI, HO W MPOLe-
MOHCTPMPOBAMM Mx PaBOTY B TPETBMX OPrOHM3A-
UMAX M 30PYYMINCH NPOTOKONAMM UCTBITAHWH,
MOATBEPXAAIOLLIMMH BLIXOS AOMONHUTENLHOTO Ten-
na. 10.C. Motanoe otaan csou TennoreHepaTo-
Pbl HO MCTIBITAHMS B 3HOMEHWTYIO MOAMOCKOBHYIO
Paketro-Kocmmyeckyio Kopriopawtio “SHEPTAR,
r4e NPOTOKON WCMBLITAHMM, MOATBEPXACIOLLMMA
CBEPXEAMHMUYHLIM BBIXOA TEMNA, MOAMACAN 3aMe-
ctutens rerepanbHoro kowctpyktopa PKK npo-
deccop B.I1. Hukurckuit - npusHanHsli cneupa-
NMCT no TennotexHuke [6, 7].

Kasanocs 6bl, BCE BBILLECKA3AHHOE AOMKHO
6bl 0ATb HE OWH YPOK NATEHTOBEAAM O TOM, 4TO
HE BCE TO, 4TO M3BECTHO COBPEMEHHOM Hayke Ha
CEroaHs, SBNAETCA OKOHYQTENbHOM M HENPENOX-
HOW UcTHHOM. bonee Toro, onbIT YenoseyecTsa ro-
BOPUT O TOM, 4TO TOT YPOBEHb 3HAHHUS O MPUPO-
fie, KOTOPbIM Mbl OBNGAGEM HO CErOfHs, ABNAeT-
Sl CKOPEE YPOBHEM HOLUETO HE3HAHMS, YEM 3HA-
HIS, M HEOTKPLITOTO B MPUPOAE ropasao Gonbie,
Yem OTKPHITOrO ftoasMu. [103ToMy k Tem Heobb-
SICHUMBIM C MO3WLMIA COBPEMEHHOM HOYKM GOKTOM
W ABTIEHVAAM, C KOTOPBIMM MHOTAA M CEroaHs BCTpe-
YQIOTCS MIOAW, HOBO OTHOCHTLCS O4YEHb W OYEHDb
BHUMQTENBHO.

Ho u1cTopms, kaK AGBHO NOAMETUIN UCTOPHKH,
Hu yemy He yumt niogeit. OHu roTOBbI BHOBb W
BHOBb MOBTOPATH CTAPbIE OWWOKM. [LOBHO 11 Mbl
BO3MYLLIQJIUCh TEM, YTO TEHETUKA M KMBEPHETMKO
8 40-e - 50-e rogp 6binu Hassarsl 8 CCCP 6yp-

enoM C 0CeYKOU
BEYHbIX gBU2ameneu”

KyQsHbIMM TxeHaykamne Yxe 60-e romsl nokosa-
N1, 4TO HUKQKWE 3TO HE NXe-, O HACTOALME HA-
VKM, O NPUCTOBKM “TKe” MM NPUIMCAnY Henobpo-
COBECTHbIE NOMUTUKAHI, PAGMBLIMECH B OKALEMMU-
YECKUE MOHTMM 471 TOTO, YTOGbI OTMPABHTL HACTO-
ALLMX YHEHbIX B CTQNMHCKME NArEPs W 3QHAT WX Me-
CTa HA Kadeapax.

Victopus, yBbI, HUYEMy He yuuT niogei. B kow-
ue 1998 r. npu Mpesuanyme Pocenitckort Akane-
mn Hayk (PAH) 6eina obpasosara Kommicens no
6opbbe € MXEHAYKON M GanbCUbUKaUMENR HayY-
HbIX AaHHBIX. [10 MpoHMM cyms6bl npeacenarenem
3101 Komncemm Bbin HazHaueH BbiBLumit napTopr
Toi naboparopuu MHCTUTYTO AnepHON dusmku
CO AH CCCP s Hosocuburpckom Akaaemropos-
ke, B koTopoit s Toraa paboran 8 1970 r., HbiHe
akagemuk PAH 3.1, Kpyrnakos.

C danbendukaumedt HayuHbIX AOHHBIX, KOHEY-
HO xe, Hapo BopoTsca. Ho BoT onpenensts, ka-
KOE M3 HQYYHbIX HANPOBIEHMI ABNSETCH XEHAY-
KOM, 06 3TOM, M3BHHMTE, HUKTO HaNEpPes onpeae-
NUTb He cymeeT. MBo Hayka - 3T0 ABuXeHue Bre-
pen B HesesoMoe. TONbkO MoCneaylowme noko-
NEHNS CMOTYT OLEHHTS, TAE MEPBONPOXOAUSI LMK
BEPHbBIM MyTEM, O rae 3a6MyXAanCs.

TeMm He MeHee Ha 3emne HOWNOCH MOTYLLECT-
BEHHOS OPraHM3AUMA, KOTOPQA CPA3y Xe Noce
otkpbTis B 1999 r. aMepuKaHCKMMK dHaHKamu
Oreitwmarom 1 MoHCOM X0N10aHOTO AaepHOTO
anHresa (XAC) sassuna, yto 310 mxenayka. Op-
FOHM3AUMS CTOMb MOTYLLECTBEHHOS, YTO AOXKE 3Q-
CTABWAQ GBTOPOB OTKPHITUS OTPEULCH OT HErO U
MPU3HATL OLIMBOYHOCTS CBOMX M3MEPEHMI.

Yro xe 310 30 opranmsaums? ymaete, Hed-
Temadus M TepMOsAEPHas madus, KOTOpPas
BOT Y€ MO/ BEKQ BbIKQUNBAET MHOTOMUITMAPA-
Hble CyOCHaMM M3 NPOBMTENLCTB BELYLLMX MUPO-
BbIX AEpXaB nog obewarma 8 Grvxariume 10 ner
sanyctut ouepearort “TOKAMAK”e Her, 6epu-
Te BbllUe. DTOM MOTYLLECTBEHHOM OPraHM3aLMeEN
0oKa3anocs camo TeHesoe Muposoe npasuTens-
180 (M) - MEXAYHOPORHAR PEAKUMOHHAR Opra-
HM3QLMS, KOTOPAS BOT YXE OKONO CTa NeT Bep-
wwt cyasbel Mupa. Kak pacckasan B csoelt 3Ha-
mennToi kHure [8], soiwenweit Ha 3anape 10 ner
Hosan v mws 8 2001 r. nepersnaHHoi Ha pyc-
CKOM 3bIKE, BBIBLLMI BHICOKOMOCTABNEHHBIN OdH-
uep Gpwtanckoi passenxn k. Konemar, MM, ko-
Topoe oH HasbisaeT “Komuretom 3007, ewe & 70-
€ rofibl PACCYUTANO, HTO NPH HbIHELIHEM NOTPED-
neHum HedTM 1 NPUPOAHOTO a3a MX 30NACOB HA
3emne egga nm xsatut go 2050 r. Torna xe M1
MOCTAHOBMAO, YTO A5 NPOAJIEHHS YENOBEYECTBY
YOOBONLCTBMA NONMb30BATHCA STUMU OPrOHUYEC:
KMMM TONMMBOMM HEOBXOAMMO COKPQTUTL HOPO-
poHacenexve 3emnn ¢ 6 mnpg. uenosek o |
mnpa, (teopus “3onotoro munnnapaa’).

Ho MIT Tonbko mackuposano ceolo nporpam-
My YHWUTOXEHHI BOMbLLEH YOCTM YENOBEYECTBa
3060TO# 0 NpoaneHnn 6e36EnHOTO CyLLECTBOBA-
HuA ero meHblwer yactv. Ha camom xe zene
OHO CTPEMMIOCh PEanM30BATH CBOK MEYTY O
nopumHeHun cebe 1 nopaboLLeHnu Bcex noaen
Ha Jemre.

OTKpbITUE XONOAHOTO AKEPHOTO CMHTE3, ObE-
LiOBLIEE NPELOCTABNTH NIOAAM HEMCCAKAEMBIA MC-
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JHEPIETUKA / SJIEKTPOLLUKOJIA

TOYHMK AOPOBOW HEPIMM B3AMEH HedTH W rasa,
BbIGMBANO M3 Nog Hor Pumckoro knyba obockHo-
BaHue ux Teopuu “3onotoro munmappa”. O6
stom [Ix. Koneman nuwer tak: “Ocobyio Hera-
BUCTb BLISLIBAIOT SKCTIEPUMEHTS 110 XONOBHOMY
SOEPHOMY CHHTE3Y, KOTOPbIE B HACTOALLEE BPE-
M8 BCAYECKHM QUCKDEANTHPYIOTCS M BbICMEMBAIOT-
ca KomuteTom u momumHeHHos emy npeccod.
M60 cosgarme peaktopos Ha octose XIC He oc-
TQBUIO Obl KOMHS HO KaMHE OT Korwenum Komu-
TeTa 06 OrPAHMYEHHBIX MPMPOAHBIX Pecypcax”.
Motomy-To MIT Tak crewHo Hassano XAC cso-
WM 3MIEMLLMM BPOTOM M AQNO YKA3OHWE BCEM CBO-
WM SIBHBIM M TOMHbIM QrEHTaM BCEMM CUIIaMM BOC-
NPENATCTBOBATL CTQHOBAEHMIO 3TOTO HAYYHOrO
HONPOBNEHHS.

Llymaertcs, 4To MMEHHO MO3TOMy B KOHUE
1998 r. npu Mpeananyme Poceuiickoi Akapemun
Hayk (PAH) 6bina obpasosara Komucens no
Bopsbe ¢ mxeHaykoin. Ha nepsom csoem nybnd-
HOM 3acenaHmu Yepes 3 mecaua nocne obpaso-
BaHMs 370 KoMMCCHS HO3BANO NEPBbIMM TIXEHA-
YKQMM XONOAHbIN AAEPHBINA CUHTES M TEOPHIO TOpP-
CHOHHbIX nonedt (nonei spawenms) [9, 10].

lazeta “Mockosckuit komcomonew” B Homepe
ot 22 ausaps 2002 r. pacckasana, uto npeace-
natens Komncenn no 6opsbe ¢ nmxeHaykoi npu
Mpesnmyme PAH akagemmk 3.1, Kpyrnakos no-
nyWwyTs Ho3biBaET cebs MHKBM3MTOPOM. B Takom
crydae mbl Moxem Bcio 3Ty Kommcomio Toxe no-
nywwyT Ha3BaTh Benukoit MHKeMauumelt Hawwero
Bpemem. ([1paBaq, MHKBUSMTOPSI LYTOK OBLIYHO
He nobat.) Eciv no cux nop 31a komnarms orpa-
HWUMBANOCH TOMLKO HOBELLMBOHWEM APIBIKOB “TXe-

HOYKQ” HQ HOYYHbIE HAMPOBIEHMS, YKO3AHHbIE
Pumckum kiybom Kok mpeactasnsiowme onac-
Hocts angt PK 1 HexenartenbHbie ang cyliectsosa-
HWsI, O OTKPBITbIM TEKCTOM 0B3bIBANA YHEHbIX, 30-
HUMQIOLLMXCST TAKMMM MCCIIEROBAHMAMM, Odepuc-
Tamu u xymkamu, 1o 8 2003 1. Komucens nepe-
LN K MOUCTUHE MHKBU3UTOPCKUM LEHCTBMAM.

B uactHocty, ssHo nog anktosky .M. Kpyrns-
koea B MHpopmaumorHo-Manarensckom Lientpe
(MHML) Pocnaterta 8 2003 r. Geina u3aaHa nog
“wankor” POCCUUCKOTO ATEHTCTBA MO
MATEHTAM U TOBAPHBIM 3HAKAM 6powwio-
pa “CocrasneHne, nogaya u paccmorpe-
HUe 3a9BOK Ha M306peTeHNs, KoTopbie He
OCHOBQHbI HA PYHAAMEHTANIbHBIX HAyY-
Hbix 3HaHuax” astopos T.M. JlakomkuHo#,
1.B. Mockanesa 1 P.®. Monmwyka [11]. bpowio-
Pa PEKOMEHAOBAHA Ans 3kcnepTos Pocnarenta,
LUIMPOKOTO KPYra M30BpeTaTeneit 1 npoUnx YuTa-
Tenen.

Mouemy 1 yTBEPXAQID, YTO PEKOMEHAALMM
BpoLUIOpbl COCTABAEHBI SBHO Mo AMKToBKY Kpyr-
nakosa? [la notomy, 4to oBpast TPeTb CCHINOK B
BPOLLIOPE - 3TO CCHITKM HA KHUMM, CTATbM W Ap.
nybnukawm .M. Kpyrnskosa. [la u camm pexo-
MEHAOLMM COBNOAQIOT C MOXENAHUSIMM, [ABHO
Bbicka3biBaembiMi Kommceuer, Bosrmasnsemoi
WM.

ConepxaHie yKkasaHHOM BPOLLIOpSI, B KOTOPO#
okono 80 cTpaHuu, BKkpaTLEe TAKOBO:

1. Takue-To 1 Takue HaNPABREHM UCCNENOBa-
HWP (CPEMM HMX, KOHEUHO XE, XONOAHbIM SLEPHbIA
CHHTE3, TOPCHOHHBIE Mofs, MMpamuasl [onopa 1
TennoreHepaTop [10Tanosa) CHUTaTH MKEHAYKON.

2. Mpu paccMmoTpeHun 30880k Ha M30bpeTe-
HWS, OCHOBOHHBIX HO 3TOM JKEHAYYHOM yHAC-
MEHTE, NPUOCTAHOBIMBATL AENOMPOU3BOACTEO MO
TAKMM 30SIBKOM HO NYYLIMX BPEMEH.

(Hasepro mo Tex nop, noka AaHHsle Hanpas-
NEHNS HE NPEBPATATCA U3 KEHAYUHbIX B HAYYHbIE?)

HecMmoTps Ha ABHYIO PEAKUMOHHOCTb 3THX pe-
KOMEHLOLMH, MPOTMBOPEYALLMX LENCTBYIOLIEMY
MatenTrHomy 3akoHy P®, oHu sensiotes yxe wa-
rOM Briepen OT nosuumi [lapuxckol akapemmu
Hayk, kotopas 250 net HO3a4 NOCTAHOBMAA BO-
obiwe He pacemaTpueaTh npoekTsl “Bll7, Hapywa-
IOLLME TOMBKO YTO OTKPBITHI TOTAA 30KOH COXPa-
HEHWSI SHEPTM, O OTMPABNSTL TAKME MPOEKTbI
Cpasy B kOp3uHy ang mycopa. Teneps npegnara-
€18 yXe He BHIDPACHIBATH, O TOMLKO OTKIOKLIBATH
Ha HeonpegenexHoe Bpems. Ho xpew penbky He
cnavde.

Tako¥ cagur 8 HONPABREHWN K MMOEPANM3aLMM
MPOM30LLEN, NO-BUIMMOMY, MOZ AABNEHHEM HACTO-
SILLWAX YHEHBIX, KOTOPbIE XOPOLLO MOMHAT, kak 8 40-
e robl XX BEKa reHeTvka, KMBepHETHKA (M 4T Tam
eLwe?) 0BBIBAATNCE Y HOC “ByPXKyQ3HBIMA TKEHO-
ykamu”, a noTom Bapyr crom Haykamu. DOusuku
MOMHSIT, KOK B cepepmte XX Beka B uauke dne-
MEHTAPHBIX YACTML, bl CHAYONA NPOBOSMALLEH
30KOH COXpaHeHus ueTHocTu, a yepes 10-15 net
BbINO OTKPHITO HECOXPAHEHHE YETHOCTM B CIABbIX
B3QMMOLEMCTBMAX, 30 4TO OMEPUKAHCKME OTKDbI-
BaTenu 31oro Bbinu cpasy xe yaoctoews Hobe-
NEBCKOV MPEMMHM.

(Mpogonxenme crenyer)

OgHoit 13 Houbonee [ewesbix, HO UMEIO-
el HeMAno MPEeUMYLLECTB POSHOBMAHOC-
ThIO MHOTOPO3PSAHLIX UMGPOBLIX MHAMKATO-
POB SBNAIOTCS BAKYYMHO-TIOMUHECLEHTHbIE
unamkatopsl (BJIM). Vix pacnpoctparerHocts
W NOMYNAPHOCTb ONPEAENSIOTCE TeM 06CTOs-
TensctBom, 4o BJIM obnagatot 3HaumTens-
HOWM APKOCTHIO CBEYEHMS, JONTOBEYHOCTBIO, HE-
MPUXOTAMBLI K TEMNEPATYPE OKPYXAIOLLEM
cpensl. Kpome 1010, MM CBOWCTBEHHO He-
3HOUUTENbHOE NOTPEBNEHME MOLLHOCTH,
TOAKXE BO3MOXHOCTb YMPUBNEHNS MO HECKOMb-
KMM LIENsm.

HakoHed, oHW ZOCTATOUHO XOPOLLO Comnps-
raTcs € Mukpocxemamu cTpyktypst MM,

Konctpyktusro BJIM npeactasnsior co-
60¥ BOKYYMHbIH TPMOM, CONEPXALLMi KATOA
MPAMOrO HOKANGA, CETKM (X YMCTIO COOTBET-
CTBYET KOMMYECTBY PA3PALOB + KOMWYECTBO
CIyxeBHbIX 3HAKOB) W rPYNMbl QHOAOB-CEMEH-
TOB (0BbIHO CEMb + IEUMMANBHAA TOUKQ), KO-
TOPbIE MOKPLITH CNELMANbHBIM TOMUHODO-
POM W PACMONOXEHb B OJHON NAOCKOCTH (B
OT/M4ME, CKOXKEM, OT YCTAPEBLUMX ra30pa3-
PABHbIX MHAMKATOPOB TWNA “Huken”).

[MpW NoAaYE HAMPSIXEHUS HA HWTL HOKONA
KOTOR MCMYCKAET SMEKTPOHbI, KOTOPbIE MOS
[ENCTBMEM INEKTPUYECKOTO NONS YCTPEMIS-
I0TCA K QHOAOM. [ToKpbIBAKOWMI aHOAbI-CEr-
MEHTBI TIIOMUMHOBOP HAUYMHAET NPK 3TOM CBE-
TUTBCA, KOK MPABMIO, CUHE-3ENEHbIM LIBETOM.

AHOZHOE HAMPSIXEHUE OBBIYHO PEKOMEH-
nyetca BuiGupats B npenenax 20..27 B. [ns
MOBLILIEHNS KOHTPACTHOCTM XENATENLHO UC-

A3BY

MONYNPOBOAHNKOBON CXEMOTEXHUKM

(Mposonxenne. Hauano cm. 8 3 7-12/2002, 1-12/2003, 2/2004)

Monb30BATL NNEHOUHbIE caeTodurbTpsl. Lle-
1 Hakana BJIA sanuTbiBaioT nepemerHbimM
TOKOM CMHYCOMIQIBHOM (PEXE - MPSAMOYTofb-
HoM) popmbl. BJTV moxHo noakniodaTs K nc-
TOYHWKY QHOLHOTO HAMPAXEHWS HECKOIbKM-
mu cnocobamn: 1) yepes nocrenosaresnisHbiv
knioy (pMe.56); 2) MOXHO MCNONb3OBATS LuiyH-
mpyrowmsi kniod (pne.57). Opnako noppob-
HbIlt QHONM3 (Mbl CeRuac He Byaem OCTaHaB-

AJL. Kynbckmit, r. Kues
NIMBATHLCA HA HeM) NOKA3bIBAET, YTO ONs3 KOM-
MyTOLLMM QHOLHbIX M CETOYHbIX yl'lpOBJ'IﬂIOLLI,MX
HanpsxeHuit Bonee NpeanouTMTEneH nep-
BbIN BAPMAHT, TO €CTb I'IOCJ'leﬂOBOTeJ'IbeIl:I
KJTHOH.

B OANHOMUYECKOM pe>K14Me no uenam cet-
KW BKKOYAKOTCH Bbl6pOHHble 3HOKOMECTA, a
no uengmMm aHOJOB - CETMEHTHI B Bbl6p0HHOM
sHakomecte. Hanbonbiee pacnpoctpaxe-

+ Ua

Sa

D8uwuy
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HU1e y pagMoNIOBUTENel NoMyYMNa Cneuma-
NM3UPOBAHHAS CEPHUS MUKPOCXEM, XOTA PA3-
PABOTAHHASA W LOCTATOYHO AABHO, HO HE Mo-
TEPSIBLUOS CBOEM OKTYQNBHOCTU UM MOHBIHE.
210 mukpocxemsl p-MOIT cepun K161, 8 uo-
CTHOCTH pewndpaTopL-npeobpasosarent
K161MP2 1 K16111P3. Ho pue.58 nokasan
OMH 13 Hambonee ONTUMANbHLIX CNOCOBoB
conpsxenna mukpocxemsl K161TP2 (npeg-
cTaBnatoLen 13 cebs npeobpasosaTent ABo-
MYHO-BECATUYHONO KOAO B CEMUCETMEHTHIN
MO3ULMOHHBIA CO BCTPOEHHOM ONepaTUBHOM
namsarbio) ¢ BJ/IN. OBpatim sHUMaHHE Ha He-
OBXOMMOCTL COMPAXEHNS STON MUKPOCXEMBI
¢ 0bbiuHo# normkoi K-MOI, nockonbky ee
NOTMYECKUE YPOBHM OOPATHHI NO CBOEH MO-
NAPHOCTU TEM, KOTOPHIE XOPAKTEPHBI KOK
ana nornkn K-MOTT, tak w ana TTJT (TTJILL).

Kpome Toro, 31 cepunt cylLecTBeHHO pas-
NMYQIOTCA MO CBOWM NIOTUYECKHM YPOBHSIM.
Bot nouyemy Hanuune Ho exopax 1-2-4-8
mukpocxemsl K161T1P2(3) uHsepTpytowmx
TPAH3MCTOPHBIX KITIOYEH MOXHO CYMTATH 06S-
3aTenbHbIM yerosmrem. Bxog “S” (Bbisog 7) cy-
XMT ANS MOAQYM CUTHONA YNPABNEHMs one-
PATUBHOM NAMATHIO AELIMPPATOPA-Npecbpa-
30BATENA M TAKXE AOMXEH NOAKMIOYATLCA K
BXOLHbIM LENAM LdPOBOTO YCTPOMCTBA Ye-
PE3 QHONOTMYHbIN UHBEPTUPYIOLLMI TPAH3M-
CTOPHBIA KIIOM.

C BbIX00B (0-q) MMKPOCXEMBI CHTHAMbI B
CEMMCETMEHTHOM MO3ULMOHHOM KOZE MOTYT
HENOCPEACTBEHHO BbiTb NOAAHLI HO QHOMBI-

uekmprktNe3 2/004
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cermenTsl BJIN. Mockonbky camu kommyTu-
PYIOLUME BLIXOAHLIE TPAH3UCTOPBI YXE HOXO-
[ATCS B COCTABE KPUCTAMNA MUKPOCXEMbI.

Pasnuune mexay K161MP2 u K161MP3
30KMIOYOETCS B TOM, YTO HOMPSXEHUE KOM-
MYTOLMM BLIXOIHBIX KNIOYEM NOCNeaHed cylue-
cTBeHHo Bhiwe - go 60 B. Kpome Toro, Tok
otkpuitoro knoya ana K161MP2 we npeebi-
waet 1 MA, a ana K161T1P3 - 2,5 MA.

Buumanme! Vinpopmauns Ha Bxogax
STUX MUKDOCXEM HE BOKHA M3MEHSITHCA B Te-
YEHNE BPEMEHH TEPEXOAA MMITYIbCA PA3PE-
werwa 3 ‘178 “0” n He meHee 5 mkc no-
e ero OKoHYaHus!

B Hacroswee spems sce Bonbluee pac-
NPOCTPAHEHME HOXOAAT MHAMKATOPSI (AMC-
nnew) Ha ocHoBe xuakux kpuctamios. Owu
yXe CnocoBHbl OTOBPAXATL CIOXHYIO LBe-
TOBYIO MHMOPMALMIO, YEM W OMPEdENIETCs MX
KONOCCALHAS MOMYNFPHOCTb AAXE B Kaue-
cre 3kpanos monuTopos MK 1 HoytGykos,
Q B PABHOM CTEneHn “Mobunok” 1 MuHMa-
TIOPHBIX TeNnesn3opos. Mel, oaHako, Gyaem
CEeMyac PACCMATPUBATHL 3HAUMTENLHO Bonee
NPOCTHIE YCTPONCTBA.

Xugkokpucrannuyeckme MHAMKATOPHI
(KKM) otHOCATCA K pASHOBUBHOCTM TOK HO-
3bIBAEMbIX MACCHBHLIX MHAMKATOPOB, MO-
CKOMbKY NPeobPAsyioT MOACIOWMIA HA HAUX
cBer.

Ocrostbie gocromnctsa XK

1. UckniountensHo manas notpebnsemas
moupocts (nns XKM Ha ocHose TeucT-3¢-

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

GEKTA yaenbHORA MOLHOCTb NOTPEGNEHM CO-
CTOBMSET BCEro MWL HECKONMbKO MMKPOBATT
HQ KBOAPATHLIA COHTUMETP).

2. Huskue paboume Hanpsxenus (1..5 B)
W otnudHas coemectumoctb ¢ KMOTT-noru-
KOW.

3. OuyeHb ynobHOE KOHCTPYKTUBHOE MC-
nonHeHue: NNockas GopMa U Manas ToNLLK-
HO.

4. bonbwas ponroseyrocts (oxkono 10...12
NeT HenpepbIBHOM PaboTH).

OcHosrsie Hegoctatkn XKN - cpashm-
TENbHO HM3KOE BLICTPOAEHCTBME W HEOOXOIM-
MOCTb BHeLWHel noacseTku. He srukas B du-
3MYECKYIO CyTb MPOLECCOB, OTMETUM, YTO OC-
Hosow npocreiwero XKW aensiotca nse
CTeKmSHHbIE NNACTUHKK. Bre 3aBucmocTn ot
MCMONb3YEMOTO 3MEKTPOONTUYECKOTO dddek-
1a, XKW/ penatca Ha nBe OCHOBHbIE KaTEro-
pUM: MHOMKATOPLI, paboTalowme Ha npo-
CBET, W MHIMKATOPSI, PaboTaoWLME Ha OTPa-
XeHue.

Cnocobb ynpasnerms XKW onpenengiot-
€9, B YOCTHOCTM, OTMEYEHHOM BhilIE PA3HO-
BuaHoCTbi0. OIHOKO M3BECTHO, YTO AOMTOBEY-
Hoctb XKW, npu pabote Ha noctogHHOM
TOKE, MPUMEPHO HA MOPSAOK HUXE, Yem B
CNy4ae MCMONb3OBAHMS MEPEMEHHOTO HAMPS-
xeHus

Ha pme.59 nokasaHa npuHuMnmansHas
cxema 8036yxaeHna XKW (tonbko oaHoro
CErMEHTQ) CUTHANAMM NPAMOYTONbHOM (op-
Mbl IEPEMEHHON 4QCTOTH. DTOT CNOCob Ha-
3bIBAETCA YACTOTHbIM. B gaHHOM criyyae
KOMNEKTOPY TPAH3UCTOPHOTO KIIOYA NpUno-
XEHO MOCTOAHHOE HAMPAXKEHME, PABHOE Yi-
BOEHHOM OMMNIUTYE MEPEMEHHOrO HAMps-
xenmns 8o36yxaenms (okono 40 B).

Taknm 0BPA3OM, C KOMNEKTOPA TPAH3NC-
TOPA HA CErMEHT MHAMKATOPA MOCTYNaioT
UMMYTbCHI MPSIMOYTONLHOM BOPMbI COOTBETCT-
gytoLeit yactotsl, amnnutynoit 40 B. Mpu no-
[aYe YNPaBNAIOWEro CUTHANA, COOTBETCTBY-
IOLLETO PEXMMY BK/TKOYEHMS CETMEHTA, HA Bbl-
xoge seHtna “1” dopmupyeTcs nonoxuTens-
HbIM CUTHQM, NEPEKIIOYAIOLLIMIA TPAH3UCTOP C
yacroton 8o36yxaenms (30...500 lu).

CurHan Ha Beixome BeHTUns “2” B 370 Bpe-
ma otcyTtcTayet. [Tpu UsMeHeHur nonapHoC-
TW YNPCBASIOLETO CUTHANG HA BBIXOAE BEH-
™7na “2”, BOHUKOET CUTHAN FQLUEHMS CETMEH-
1a ¢ yacrorton 10..400 «lw.

Mcnonbayetcs elwe Tk HO3bIBAEMBIH ¢a-
308817 cnoco6. OH NO3BONAET BIBOE CHU3NTH
HOMPAXEHWUE MATAHWA, HO MONOMPUTOAEH NPK
WUCMOMb30BAHMM AMHAMMYECKOM MHAMKALMM.
B coBpemenHoit anekTpoHuKe, CriemyeT 3ame-
TUTb, CTQM YXX€E MPUBbIYHBIMK 1 TAKME CIIOBO-
COYETAHMS, KaK 3HakocuHTesnpyioume XK-
mogymm, vim rpaguyeckmne XK-mozynm.

Takim 06paAsoM, Mbl POCCMOTPENM TOT M-
HUMYM MHPOPMALWMM, KOTOPLIA NO3BOMMT NpK-
CTYMUTh K OMUCAHMIO KOHKPETHBIX MPUHLMMK-
QNbHbIX NEKTPUYECKUX CXEM PASNUYHBIX YCT-
POWCTB, UCMOMb3YIOLMX MPUHLMM AMHOMHUYE-
CKOM MHOMKOLMM, MPUTOM C COMbIMM PA3NIMY-
HbIMU PA3HOBUAHOCTAMM MHOTOPA3PALHBIX
UMDPOBBIX CEMUCErMEHTHBIX HHAUKATOPOB.

(Mpononxerme cneayer)
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MMnynbCHbI CBapPOYHbIA annapat B aTMOC(hepe MHEPTHOrO rasa

(Mo marepuanam xypHana “Elektronika Praktyczna”
(Monbwa) Nel12, 2003 r.)

MMnynibCHbIM CBAPOUHBIM QNNapAT B ATMOChEPE MHEPTHOTO ra3a
NPEAHA3HAYEH ANS COBNNHEHWs BIaropoaHbIX METANNOB, MEaM, He-
pxaselowen 1 yrmepoamnctoit cranu. C ero noMoLLbI0 MOXHO TOK-
Xe 3aNyXMBATb NOBEPXHOCTM NPUMNOEM C TEMNEPATYPOMN NNABNEHMS
He Hxe 500°C (Ha ocHose cepebpa). DTUM YCTPOMCTBOM HENb3s
BAPUTL QIMIOMMHMA.

[na 30wmTb 31EKTPOAG M MECTO CBAPKM OBBIYHO MCMONb3YIOT
aproH. B 7o xe spems 3nekTpoa BHINONHEH M3 BONbGPAMA C HeBOMb-
WM LODABKAMM TAKMX METAIINOB, KOK TOPHH, UTTPHIA W ap. TaKo
3MEKTPOL B NIUTEPATYPE MO CBAPKE HOSLIBAKOT “HECTOPAEMbIM, XO-
T8 HO COMOM fene oH usHawmeaetcs. CBapka NPoM3BoanTCs 30 cyet
MAGBAEHMA CBOPMBOEMBIX METOINOB GE3 UCTIONb30BAHMS AOMOMHUTENb-
HbIX MOTEPMQNOB MM C WX WCMOMb30BAHMEM. MeTannypriyeckuii
COCTOB [IONOMHUTENLHOTO MATEPUANG AOMXEH BbiTb TOKAM Xe WUnu
BAM3KUM K CBOPUMBOEMOMY.

MUHAMOITBHBIA TOK CBAPKM .+« o oo oo
[Mpenenb perynMpoBaHMs TOKA . . . . ... . ... ... 20..140 A
[Mpeaens perynuposanms nayss mexay ummynscamu0,06...1 ¢

Pacxon 3aumTHoro rasa (aproHa) .. ... ... .. 8..12 n/muH
Pasmepbl . ... ..o 200%250%445 mm
Macca. ... 25 «r

[MpenmMyLLECTBA MMMYNbCHOTO METOAA CBAPKW COCTOST B CRIEAytO-
Lem:

B MECTE CBAPKM BbIAENAETCA 3HAYUTENBHO MEHbLLIEE KONUYECTBO Tem-
N0, YEM MpU HEMPEPLIBHOM METOAE NP TOM Xe dbdekTe CBAPKY;

Mpu CBApKe CTAMM AepOPMaLMsS KOHCTPYKLMA M3-30 MEXQHWYeC-
KMX HONPSKEHWUN FOPA3AO0 MEHBLLE;

MOXHO CBAPMBATL TOHKME CNOWM METANNA, HAMPUMEP, TONLIMHOM
0,5..0,6 mm.

[Mpn OBLIYHON CBOPKE HyXHbl MCTOYHMKM MUTAHMS (KOK MOCTOSIH-
HOTO, TOK M NEPEMEHHOTO) C KPYTONAAAIOLWEH BLIXOAHON XAPAKTE-
pucTukoi. Takue

TexHuueckue gaHHbIe X€ MCTOYHUKM A
Hanpaxerue nutanms ... ... ... .. .. 220 B, 50 Ty HYXHBI W DM M- | ]
HanpsxeHue xonoctoro Xoma. . ... oo oo v et 63 B MyNbCHOM CBAPKE.
MakcumanbHbIf TOK CBAPKM . . ..o 140 A PasHnua B Tom,
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4TO NP UMMYIILCHON CBOPKE TOK M3MEHSET-
cst 8 dyHkumm spemenu. Ha pme.1 nokasa
xapaktep usmeHenns Toka. Cumsonom |b
0603HaueH 60308BbIA TOK (0BLIMHO OH He
menblwe 10 A), a ammsonom li 06osHaueH mm-
MyNbCHbIA TOK (OBBIYHO 3TO MOKCMMQNBHO
BO3MOXHbIM TOK ana JOHHOro UCTOYHMKA NK-
TaHUsg). V1 TOT, M ApYrok Tok MOXHO B Onpe-
[eneHHbIX NPEeAenax pPeryaMpoBaTe. Takxe
NNOBHO PErynupyeTcs Kak JIMTENbHOCTb UM-
NyNbCA, TAK W MHTEPBAI MEXAY MMMYTbCaMM.
DYHKUMOHANBLHAS CXEMA YCTPOWCTBA
nokasaHa Ha Puc.2. CeapoyHbiit TpaHChOp-
matop TS MO3AMMCTBOBAH M3 CBAPOYHOTO
annapara Besterka 1600 u nutaercs ot ce-
1 220 B uepes sikniouarens W1. MoxHo uc-
Mosb30BATH N0BOM APYrOM CBAPOUHIM TPAHC-
bopmaTop MoWHOCTLIO He meHee 3 kBT, a-
MEHEHHWE TOKO CBAPKM OCYLLECTBAAETCS C NO-
motwpio puctopos Tyl u Ty2, koTopbie Bme-
cre ¢ mopamn D1 m D2 06pasyior mMoHbi
BBINPAMUTENbHBIA MOCT. TUPMCTOPbI HYXXHO MC-
NONb30BATL C MAKCUMAIbHBIM HEMPEPBLIBHBIM
ToKOM He meHee 150 A u o6paTtHbiM Hanps-
xeHnem He meree 200 B. Takue xe Tpebo-
Banms 1 K mopam D1 u D2. Stn anemenTsi
HYXHO PO3MECTUTL HO PAAMATOPQX, OXICK-
LOEMbIX BEHTUNIATOPOM, KOTOprﬁ TAKXe pon-
XeH 06fyBATb W CBAPOUHLIN TPAHCHOPMATOP.
Iuons D3 D4, skniodaemsle 4epes KOHTAKTbI
S1 1 S2 pene P1, BMecte ¢ NpoBONOYHbLIMM
conpotvenermami R1 1 R2 u koHmeHcaTopom
Cl 98nqi0TCS 31EMEHTOMM, YIYYLIQIOLLMMH
CTOBUNLHOCT CBAPOYHOM AyTU.
Tparcdopmarop T1 ¢ BbixOAHbIMKA HANPS-
xeHamu 24 u 12 B cnyxut ang nutanms

o .50V

610Ka SNEKTPOHMKM, 3MEKTPO3ATBOPA rA3d.
[Mockonbky A0 HOYONA CBAPKM W MoCne ee
OKOHYOHMA HO BOIbGPAMOBOM SMIEKTPOAE HE
LOJIKHO HOXOLMTLCA HAMPAXEHUE, YCTAHOB-
NEHO COOTBETCTBYIOLLEE YNPABAEHHE TUPUC-
TOPOMM, KOTOPIE MIPAIOT ABOMHYIO POTib:
PErynaTopa TOKA U BHIKMIOYATENS TOKA.

K otpuuatensHomy BbiBOgY BHINpAMUTENS
MOAKMIOYEH fiepXaTens 3nexkTpoaa. B Hem
30KPENNAeTCs BOMbOPAMOBIA 3MEKTPOA, U K
HeMy MOAXOAMT MAOCTMACCOBAsS TPyOKa C
MHEPTHbIM rasoM. B pykostke pacnonoxew
TAKXE MUKPOBBIKIOYATESb, KOTOPLIM BKITKOYA-
TCS W BBIKTIOYOETCA NPOLECC CBAPKM Yepes
manomowHoe pene P2 (Ha nnate snektporm-
Ku).

K nonoxutensHomy BbiBOAY BHINpAMUTENS
MOAKMOYEH “3eMNAHON” NPOBOJ, NPEACTABNS-

oLV COBOI MEHYIO LMHY CeveHnem 32 mm?
B PE3MHOBOM M30MALMM C 3AXXMMOM HQO KOH-
Le 19 NOAKMIOYEHHS K CBAPUBAEMOMY MaTe-
puany (“macce’).

AproH nogaetcs 13 6aoHa Yepes peayk-
TOP 1030 M WU3MEPUTENb PACXOAQ YEepes
MNOCTMOCCOBYIO WU PE3MHOBYIO TPYDKY K
[epxaTento 3nektpoaa. B Hem pacnonoxe
3M1EKTPO3ATBOP, KOTOPbIM BLIKMIOYAETCS NPH-
MEPHO Yepes S C NOCEe OKOHYAHMSA CBAPKM.
370 HyXHO 4751 OXPOHbI ELLE rOpAYero dne-
KTPOAQ M MECTA CBAPKM.

Bnok anekTPOHUKM ynpasnseT nopame-
TPAMM CBAPKM: TOKOM CBAPKW W BPEMEHHI-
MM NOPAMETPaMK Wmnynbcos. Ha ero ne-
PEnHEeN NAHenM PA3MELLEHbl PEeryIMPOBKH
Tokos |b u li, pavtensHocTsio umnynbea Tiu
nayssl Tb. Mpu umnynsce 3aropaetcs caeto-
avon LED. Snextpudeckas cxema 6noka no-
KQ3OHO Ha pUE.3. HanpsxeHue ¢ BTOPUYHON
obmoTku TpaHchopmaropa Trl ewinpamnaet-
st moctrkom Prl v noctynaet Ha 6asy Tpak-
auctopa T1 yepes genvrens Hanpsxerus R3
n R4. Ha tpanamnctopax T1 w T2 seinonHen
“netextop Hyna” Hanpsxenus cet (puUc.4).
Boixon T2 nogkmodeH KO BXOAOM TAUMEPOB
US2 n US3, kotopele paboTaioT Kak MOHO-
cTabunbHble reHepatopbl. Kak Tonbko HA Bbi-
xoge T2 nosBaseTcs oTpuuaTensHslil GPOHT
MMMYbCA, HO BBIXOAAX TAMMEPOB NOSBASIOT-
S UIMNYTILChI C ANIUTENbHOCTAMM:

8 US2 Th=1,1(PR1+R8|C5,

g8 US3 Th=1,1{PR2+R10)Cé.

MuHuMansHOE Bpems ANUTENLHOCTA M-
nynbca coctasnaet 1,25 mc (puce.5), a mak-
cumansHoe - 7,81 mc (pue.6). B stux npene-
nax noteHuomerpamt PRT u PR2 moxHo
PErynMpOBATL AUTENBHOCTb UMMYTLCOB TOM-
mepos. [Npu 3tom PR1 perynupyet 6a308biit
TOK, @ noTeHUMomMeTp PR2 - uMnynbcHbIA TOK.
Tpanaucropsl T3 1 T5 uHBEPTUPYIOT CUTHABI
Tanmepos US2 1 US3. Konnekrops! 3mux Tpax-
3UCTOPOB OBBEAMHEHBI M K HIM MOZKIIOYEH Bbl-
xon, Tamepa US6. Stot Talimep sbipabarsi-
BAET curHansl € yactoton 1,74 klu m pamtens-
HocTbio Mmnynbca 47 mkc (pue.d). Bee st cnr-
Hanbl NoaaioTea Ha 603y TpaHauctopa 17, ko-
TOPbIA BBIPABATLIBAET CUTHAML! ANS YNPABAs-
IOWMX 3NEKTPOJOB TMPUCTOPOB (yepes
TparHcdopmarop Tr2). Mpu 3Tom mmmyssCsl ¢
Tpanauctopos 13 u T5 bnokupyiot sxon T7.
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Taimeps US4 1 US5 - moHoctabunbHbie re-
HepaTopsl, ¢ Bbixoaa US4 sanyckaetca USS,
a ¢ sbixona US4, TMoteruometp PR3 pery-
NMPYET BPEMs Nay3bl MEXZY MMMYIbCaMK, O
PR4 - paurenbHocTs umnynbca caapku. Oba
reHepaTopa PabOTAIOT B AMANG30HE ATENb-
Hocreit ot 0,06 no 1 c. bnarogaps anemen-
Tam D6, R17, C17 obecneunsaetca ycTonum-
BbIi 30INYCK 3TOM NAPbLI FEHEPATOPOB.

Taiimepsl US4 u USS ynpasnsior TpaHau-
cropamu T4 u T6, koTopble ynpasnaioT pa-
6otoi Tpaxsuctopos 13 u T5.

Mepekniouatens poga pabots Prp cmok-
TMPOBAH B siepxarene anektpoaa. Ero nep-
BbIi KOHTOKT Bnokupyet Tpanauctop T8. MMou
3Tom oTkmoyaetcs pene P2 u Brokupyetca
snektposateop rasa EZ. Bropo# kowTakt
nopaet nuTaHue Ha pene P3, kontaktamu ko-
Toporo skmouaetcs pene P1. B ceoio oue-
peas koHTakTe pene P1 otknioyaiot Hanps-
XEHWE CBAPKM.

E-mail: electrik@sea.com.ua

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

Ha crabunusatope Hanpsxenns UST
(7812) ycraHoeneH anioMuHHEBLI paauaTop
TONLMHOM 2 MM 1 nnowoasio 8 cm2. Tpakc-
dopmatop Tr2 suinonHer Ha LLU-06pasHbix
nnactuHox ¢ cevernem 1 om2. Mepsuanas o6-
MOTKa HamaTbisaetcs nposogom 10,2 mm u
copepxut 100 BuTKOB, 0bBE BTOPUUHbIE UMe-
tor no 70 eutkoe Toro xe nposoga. [ns
skntouermns amogos D9, D10 HyxHo obs3a-
TENbHO MPOBEPHTL OCLMNNOrPAdOM Nonsp-
HOCTb MMMYNIbCOB HO BTOPMYHBIX OGMOTKAX.
Tparcdopmarop Trl 220/24/12 B umeer
mowrocts 20 BA.

KoHcTtpykuma n montax. Kopnyc
YCTPONCTBA [OMXEH ObiTb BLHINONHEH U3

CTANBHOTO NIUCTA M BbITh MEXAHMYECKM
NpoYHbIM. MOXHO MCMONL30BATL FOTOBBIM
KOpMyC OT CBOPOYHOrO ANMNAPATA Pyuy-
Hot cBapku. CHAYANa HYXHO PACMNAHK-
POBATL PA3MELLEHME B KOpyCe Haubonee
raBapUTHBIX 3MIEMEHTOB, MPEXAE BCEro
CBAPOYHOTO TPAHCHOPMATOPA, BHINPAMM-
TENs C PAAMATOPAMM M BEHTUASTOPA, KO-
TOPbIN, KOK YKO3bIBANOCH BbIWE, JOMXEH
06/1yBATb HE TONLKO BHIMPAMUTEND, HO K
CBAPOYHBIM TpaHChOPMATOp, a Takxe pe-
auctop R1, Ha kOTOpOM BbIENAETCS MHO-
ro Tenna.

3aTem HYXHO CMOHTWPOBATL Tpybompo-
BOA, (BXOAHOM W BHIXOAHOW) 3ALIMTHOIO ra3a.
OH onxeH NPOXOmUTL KOK MOXHO AQnbLUE
OT CBAPOYHOTO TpaHchopmatopa. Ecau 3to
HEBO3MOXHO, TO HYXHO MPUKPbITL €0 OT
TpaHchopMaTopa nepebopkoit U3 cTam Tos-
wmHoi 1.2 mM. Ha nepeareit naHenu Hyx-
HO PA3MECTUTL OPFaHbI YNPOBNEHMS (OTeH-
UMOMETPBI, BhIKNIOYaTENnM, csetoamon). [Mo-
e YEero MOXHO MOHTUPOBATb COEAMHUTENb-
Hble MPOBOAQ.

OueHb BaxHO, 4T0BbI CBAPOUHBIM aNNapaT
6bin 6E30MNACHbIM ANS YENOBEK, T.€. UCKIIO-
4O BO3MOXHOCTb MOPCXKEHMA SNEKTPHYECKHM
ToKOM. Bce BbICOKOBONBTHBIE MPOBOAA AOMX-
Hbl UMETb HOZEXHYIO M30MALMIO.

[naTa 61OKa NEKTPOHUKM OMKHA BbiTh
YCTQHOBNEHA KOK MOXHO AQfblie OT CBA-
POYHOrO TPAHCHOPMATOPA, NyHLE BCErO -
PALOM C PErYIMPOBKOMM MEPENHEN NAHENM.

[Nocne NpoBepku NPABUILHOCTU MOHTOXQ
MOXHO NPUCTYNHUTB K 3amycky ycrponcTaa. K
BbIXOZY YCTPOMCTBA (3nexTpoa - “macca”
HYXXHO MOAKITIOUYMTL PE3UCTOP COMPOTUBNEHM-
em ot 1 1o 5 Om, paccuMTaHHbIA HA MOLL-
Hocteio 1000 Br. Ha stoit Harpyske momxHa
BbITb OCUMNTIOTPAMMA  HAMPSIXEHHS, NOKQ-
3QHHOA HO pUC.8.

Mocre NpoBepku MPABUNLHOCTH PABOTHI
CBOPOYHOTO QNNAPATA MOXHO MPUCTYMUTH
k caapke. Koneu Bonbdpamosoro anexktpo-
A0 WAKPYIOT HA KOHYC, [IMHA KOTOPOTO CO-
crasnset 3..5 aMameTpos snektpoga. Oua-
METP 3NEeKTPOAA B 30BUCMMOCTM OT TOKd
csapkm BeibupatoT B npegenax 1...2,5 mm. Mo-
e MOAKIIOYEHIA FA3A, HYKHO YOEAMTLCS, YTO
OH BLIXOMT B MECTE CBAPKW. 3QTEM MbITQM-
TECh BECTM CBAPKY, yaepxwusas myry. Ha
PMC.9 NOKA3AH NPUMEP NPHUBOPUBAHMA TOH-
KOCTEHHOTO LMMHAPQA K TOHKOMY JIUCTY.

B koHue HyxHO HaNoMHKTL 06 obasaTens-
HOCTM MCMOMNb30BAHMS CPEACTB MYHOM OXPO-
Hbl. Teno pomxHO GbiTh 3aKPHITO, OCOBEHHO
MU0, KOTOPOE OMKHO BbiTb MPUKPBITO CBA-
POYHOM MACKOM.
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Rommenmapuit koma Jaexmpura

Lonroe spemst Aymar, 4to s €AUHCTBEHHBIN KOT B YKPAMHCKON XypHanucTvke. HegasHo obHapyxmn,
YTO Y MEHS eCTb KOMIErda - KOT YuXuK, KOTOPbIM BELeT KOMMeHTapuu B MHTepHeTe Ha caifTe
http:/ /www.analitik.org.ua/chizik. On saHumaeTcs apyroi 0BnacTbio: BeAET KOMMEHTAPMM HO NOMW-
TUYECKME TEMBI. M XOTS €ro 1 MOM NONMUTUYECKHE BIMALLI HE COBMNAAAIOT, BCE PABHO MPHSTHO, YTO Thl
He ogmHOK. Y YKiMKa eCTb [OBOMLHO MHTEPECHBIE MAEH: OH, HaNpWMep, npeanaraet, Ytobsl B Bep-
xosHol Pape 20% nenytaTos B kaxaoi dpakumu coctaenanu kot B otnuume ot genyratos 60nb-
LMHCTBA, KOTbI HE3CBUCHMBI, MX HEBO3MOXHO MOLKYMMTL WM 3AMYraTb.

Kpome Toro, Yuxuk onyGnmkosan ceoio asTobuorpadumio. 9 B 3TOM MaaHe OTCTaN OT HEro, No3To-
My Toponniock aats ceoo. Poaunca 17 miona 1997 r. 8 Kuese. Orteu, - Genviit nepeuackuit kot Mets.
K coxanenuio, aBa rona Hasop oH normb B HepasHom 6ot ¢ cobakamu. MaTb - yepHas aHropckas
kowka Bacunuca. OHa xuBeT B gpyroit cemse, M 4 C HEW He BUXYCb. 9 NOYyYMNCS CEpbIM KOTOM, HO
570 obmarunsoe Bneyatnermne. CHU3y y MeHs WepCcT Genas 1 TOnbKo KOHYMKM TemHsle. [lonbayacs
cryyaem, nosapaensio ¢ 8 MapTa W KEHLWMH, 1 KOLEK, M MbILEK.

ror BbIMYCK NMOCBALYEH LUAroBbIM 3JIeKTPOABUIATENIIM
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B mexayHaponHom nareqte PCT 00/60728
(2000 r.) ormcoH aneKTPOMArHUTHLIV ABU-
rarenb. Ha puc.1 nokasansi: kopnyc 1, Ha
BHYTPEHHEH MOBEPXHOCTM KOTOPOTO BIIIOTHYIO
APYr K APYTY YCTAHOBNEHb CIMpanbHble 06-
MOTKM 2, UMIMHAPHYECKMI GePPOMATHUTHBIM
cepaeurnk 3. Mo HapyXHOM NOBEpPXHOCTH
cepaeuHMka 3 8 Nasax nometleHsl 06MoTku 4.
Iuck-potop 5 MoxeT GbiTh BEINOMHEH M3 Nio-
6oro Mareprana (0byCoBIEHHOTO €ro MpoY-
HOCTbIO), HO BOKOBBIX NOBEPXHOCTAX B NA3AX
pasmetieHsl soikmioyaten. CivpansHbie 06-
MOTKHM CTATOPA 2 BLINOSHEHbI U3 AM3NEKTPH-
YECKMX NOTKOOBPO3HBIX CMUPAneH, BHYTPU
KOTOPBIX YNIOXEHbI NEHTH NPoBOAHHMKOB. Lle-
NbiO M30BPETEHMS SBNFETCS MOBBILIEHWE MOLL-
HOCTM LLIrOBOTO ABUIATENS.

B narente nowmn 63011056 (2002 r.)
ONUCOH LUArOBbIA ABUrAaTeNnb ¢ nepe-
MEHHbIM MAFHUTHBIM COMPOTUBNEHUEM.
Ha pmc.2 nokasaHsl yeTsipe nomoca craro-
pa Il v Tou nonoca potopa 12. Paza A noa-
kmoyaetcs Kk obmotke 13, HaMOTaHHOM Ha no-
nocax IA-1 u 1A-2. [Ins marauTHOro noto-
ka |4 nyTs yepes cTatop 1 nonoca poTopa
MMEET MANOE MArHMTHOE COMPOTHBMEHHE.
Braronaps TakoMy TECHOMY B3AMMOREHCTBIIO
MEX[ly CTaTOPOM W POTOPOM PESKO MOBBILIC-
etca KM, psuratens.

TM6pMAHBINA LWAroBbLIN ABUrATEND ONM-
can 8 natente CLUA 6674112 (2002 r)). Ha
puc.3 obosHaueHs:: 1 - LMAMHAPUYECKMI
kopnyc, 2 - ceppednuk cratopa S1, umeto-
wmit 6 marHuTHBIX noniocos ot 3al no 3ab.

uekmprktNe3 2/004
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JBANAXECTbI Y 0630PbI

Ha Kaxaom MarHUTHOM Monioce HAMOTAHA OBMOTKG C HyMepauM-  OCOBO BAXHO AN MPUHTEPOS.

eit ot 4al po 4a6 (x B 0603HAUEHHM OOMOTKM MOKA3LIBAET, 4TO TOK  JMEKTPUYECKUI MOTOP OnWCaH B MexayHapoaHom natexte PCT
unet Brny6y). Potop RAT coctout u3 apyx ommnakoewix uacteit co 0156140 (2001 r.). Konctpykums motopa nokasara Ha puc.4, roe
cmettenHbimn 3yGbammn 10al u 1081 1 Bpawaetca Ha ocn 8. Ana- 300 - Ban MOTOPa, HO KOTOPOM 3aKpenneH HaBop Moaynel poTo-
NOTMYHO CMeLLeHbl 3yBbst HO nomtocax cTatopa. Takas koHCTPykumMa  pa. Kaxabit mogyns coctout us asyx amckos 302, mexay KoTopbi-
NO3BONAET NOBBICUTb TOYHOCTb MO3MLUMOHUPOBAHMS POTOPA, YTO  Mu ycTaHoeneHa obmotka 304, npu 3TOM Kaxapi MOayNb OTAENeH
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FIGURE 4

OT coceaHux usonupylowmmmn puckamu 308 1 NPOCTPAHCTBEHHEIM H30IMPY-
towmm anemertom 306. CraTop (He NokasaH) npeacTasnaeT cobol CTANbHOM
UMIMHIPMYECKUI CEPAEYHMK CO MHOXECTBOM Menkux 3yObes. [o yTeepxae-
HMIO OBTOPOB TAKOS KOHCTPYKLMA MO3BOASIET OCYLLECTBUTL BPALLEHME C OYEHD
METIKMUM LUIGrOM MO yry.

B esponeiickom natente EP 0849867 (1998 r.) onmcan waroBbiii gBu-
rarens. [Isuratens (pUc.5) umeet cratop 1, Ha KOTOPLIA HOMOTAHA BO3BYX-
ACIOWAs OBMOTKA, C PALOM BBICTYMOB-MOMOCOB OAMHAKOBOM LWMPHHBI, PA3-
LeNeHHbIX BO3MYLUHBIMA 3030PAMM, M BPALLQIOLMICA BOKPYT HEro potop 3.
Ha potope ycTaHOBNEHb MATHUTEI NEPEMEHHON LUMPUHBI 34 (MUHAMANbHBIA
MMEET TAKYIO XE LUMPHHY, KOK MOMIOC CTATOPA, O MAKCUMATbHBIA - KOK MH-
TEPBAN MEXAY NOMIOCaMU CTaTopa). Takas KOHCTPYKUMS No3BonseT paboTaTs
C PO3AMYHBIM LIATOM B 30BUCMMOCTM OT OPUEHTALMM POTOPOA.

B narente CLUA 5585680 (1996 r.) onucan 3neKTPOMArHUTHBIIN Wwa-
roBbii gBuUraresib. Ha puc.6 nokasaH aBuraTens C UMNMHOPUYECKUM PO-
TOPOM 1, HO KOTOPOM C OAMHOKOBLIM CABMIOM MO Yy PACCTOBNEHbI MOCTO-
sHHble MarHmuThl 2. Lindpoit 3 06o3HaYeH CTATOP, HO KOTOPOM MO OKPYXHO-
CT1 PACTIONOXEHS! MOCTOAHHBIE MOTHUTSI 4, MPHUYEM MX YUCTIO HO EAUHMLY MeHb-
we, Yem Ha potope. MarHuTsl 4 PaCMoNOXeHbl TAK, YTO MEXAY HUMM U PO-
TOPOM UMEETCA LEMb NEPEMEHHOM WMPHHLI. [lBuraTens TaKoM KOHCTPYKLMM
umeeT manoe notpebnenue Toka u seicokuit KM,

E-mail: electrik@sea.com.ua  http://www.ra-publish.com.ua QunekTpuik Ne3! 2004
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JXeH dayapa flesupe bpaHnu

Mocne onwitos Tenpuxa Tepua (em. D 7/2000 c. )
BbINO ACHO, YTO BO3MOXHO OCYLIECTBNEHHE CBA3M HQ
paguoeonHax. 4to xe mewano mccnegosarename Jlyy-
we Bcero Bbipasun 3ty muicnb [Ox. Putuaxepanss
(em. 2 6/2003): “4 3Haio, Kak M3Ny4aTh BHICOKOYQCTOT-
Hble KONeBaHms, HO § HE 3HAKD, KaK X OBHAPYXUTL.
Kopoue rosops, HyxeH 6bin 3pGEKTUBHbIN NMPUEMHMK
PAAMOYACTOTHBIX KOnebaHmit. BcnomuTe, uto He Gbi-
N0 HM PAAMONAM, HU TPOH3UCTOPOB, HU ACXE MPW-
MMTUBHbIX ETEKTOPHBIX MPUEMHWMKOB - BOOBLLE Huyero. M oTkpbitue pa-
amo A.C. Monosbim u . MapkoH 6bino 66 HEBO3MOXHO 6€3 0AHOTO Ma-
NeHbkoro Npubopa, kKOTopbIl HasbiBancs “korepepom”. Bot umenHo stot
npubop n3obpen Ixen bparnu.

Sxen Jnyapa [esnpe bparnm poamncs 23 oktabps 1844 1. & r. Amb-
ene (Ppanums) 8 cembe yumntens. Mocne nonyyerus cpenHero 06pasosa-
Hus 8 Ambere bparnu noexan B Mapwx 1 yuunca B8 nuuee Hanoneowa,
a 3aTem nonbiTanca NOCTynnTb B NONUTEXHUYECKMI Konnepx, Ho Heypay-
Ho. Ho B 1865 r. on noctynun 8 Hopmanshyio wkony (Ecole Normal, Tak
HO3BIBANOCH OAHO W3 BBICWHX yuebHbIx 3aBeaeHmi B0 OpaHumm) u okoH-
unn ee B 1868 . ¢ HQUQANLHOM Y4EHOM CTENEHBIO MO MATEMATHKE M U=
3uke.

Csolo TpyaoByio xu3Hb bparnu Havan ¢ nonxHocTH yuuTens B nuuee,
HO YXe Yepe3 HECKOMbKO Mecales ero Bbi3any B [lapux ang paboTs B
dusmnueckoit naboparopuu yHusepcutera Copbornbl. B 1873 1. ow 3a-
LWMTUA SOKTOPCKYIO AUCCEPTALMIO M CTAN 3aMECTUTENEM AMPEKTOPA du-
3udeckom nabopatopum. B koHwe KOHLOB OH yiwen 13 310l nabopatopuu
W3-30 MIIOXOTO GUHAHCHPOBAHMS W NEPELIEN B KATONMYECKUA YHHBEPCH-
et Mapwxa, rae Guina Hosas npekpacHas nabopatopua. B s1oi nabo-
PATOPUM OH HAYAN UCCNEAOBAHMS MO MEAULMHE, NO KOTOPOH NOMydUN B
1882 1. yuenyio crenens goktopa, no teme “Onpeneneqme KonMYeCTsa
remornobuHa B KPOBM ONTHYECKMMK MeTogamu”. B nanbHeiwem Bpanmm
3QHAMONCS TOMBKO MEAULIMHOM: dH3MOTEpanMer, INeKTpOTePanm1en.

Jasaiite BHukHem B npobnemsl gokTopa bparnu. Mpocto npunoxwrs
K TENy YenoBeKa MCTOYHMK HAMPSIXeHUs oveHb onacHo. Hyxen 6annact-
Hbli pesucTop. YTo 570 Takoe B Te BpemeHa? M3 yero caenats pesucTop
COMPOTHBNEHMEM XOTS Bbl B EIMHMUBI KUTOOME DKCNIEPUMEHTH C METAN-
NAMM MOKA3QAK, YTO MX COMPOTUBNEHME O4EHb MANO. TOHKWUE MPOBOMOKH
B Te BPEMEHA enath He ymenu. Yto penatse

BpaHu Hawen oCTPOYMHbIN BLIXOA M3 MONOXEHMA: HATEPETL HAMMIb-
HMKOM M3 KYCKQ XE7Ie30 MESIKYIO METONNMYECKYIO Mbiflb U MOMECTUTL ee B
crexnannyio Tpybky (1890 r.). Mamepenus nokasanu, uto conpoTmeneHue
fecTeuTeNbHO pesko Bospocno. CHavana goktop bpawnu obpagosan-
€81, HO BOT KOK-TO KTO-TO W3 BPOYEN B LUYTKY POA3PSANN PAROM NEHIEHCKYIO
6arHky (MPOO6PA3 KOHAEHCATOPA), U CONPOTHBAEHME TPYEKM C MOPOLLIKOM
XeNnesa BAPYr Pe3Ko ynano (C Meraoma Ao coteH om). Yepes HekoTopoe
BPEMA COMPOTUBREHWE BOCCTOHOBAWBONOCh.

EcrectsenHo, bpannu Huuero He 3HaN O BO3MOXHOCTSX Nepeaayn pa-
[MOBOMH HA paccTosHue. Ero 310 gBneHue 3auHTEPECOBANO kak aHanor
MOBEeHMs HEPBHLIX BONIOKOH MPM PA3NnuyHbix BosaeincTeusx. Ero “korepe-
POM” 30MHTEPECOBANCA KPYMHbINA AHIIMHACKMI Y4EHbIH TOTO BPEMEHW C3P
lenpu Jlopx. VimenHo oH v nepenan 31y uaeto . Mapkonu (teneps 8os-
nukaet sonpoc: “Otkyaa A.C. Monos 06 31om yaHan?”.).

B nanbHeiwem bpannu saHMmancs BosneicTemem ynbTpadproneToBsix
NyYeit Ha 3aPAXEHHbIE TENa, NPOBOAUMOCTbIO ra308  T.4. Kctatw, B op-
Ho u3 ero pabot 1891 r. scrpedaetcs Tepmut “antenHa”. Chumue wing-
nbl, sTOMy Tepmury 113 ner!

Joktop bpannu cran Komananopom oppera MouvetHoro Jlerona
1900 r. Camoe uHTepecHoe, uTo ero, a He MapkoHw, BHaUANE cumMTanm
usobpetarenem papuo. MmerHo 3a 310 oH nonyumn [pan-npu Ha Mapux-
ckoit soictaske 1900 r. Joktop Bpawnu swinyctun yuebrmk duamku
(1905-1906 rr.). Ero Tpu pasa npeactaenanu Ha Hobenesckyio Mpemuio,
HO OH TOK €€ M HEe Nosyuu.

Ixen Dnyapa bparnm npoxun ouens gonryio xusHb. OH ymep 24 map-
1a 1940 r. Ha 96-m romy xu3aHu v Bbin noxoporeH B [Napuxe Ha knag-
Euwe Mep-Nawes. Mocnegree cnoeo ckasan npesuaeHt OpaHumm Toro
Bpemenu Ansbept JleGpen.

electrik@sea.com.ua

BusumHbie Kapmo4Ku

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

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

BCE IN9 CMITOBOW SNEKTPOHMKI. inonsl, puctopsi, IGBT-moaynm, koraer-
CQTOPbI, BEHTAAATOPbI, AATYMKM TOKQ W HOMPSKEHHS, OXOAMTENM, TPAHCHOPMATO-
pbl, TEpMOpENe, NPEAOXPAHUTENH, KHOMKH, 3NEKTPOTEXHMYeCKoe 06opya0BaHME.

HNN “TEXHOCEPBUCMPUBOA"

Ykpaura, 04211, Kues-211, a/a 141,
7/2 (044) 4584766, e-mail: fsdrive@ukr.net

Inoas 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-
Qarnbl, BHeKTpO,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
ABTOMATVZAUMS TEXHOJIOTMYECKMX TIPOLIECCOB: paspaboTka 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,
KOHTOKTOPbI, KOHLEBbIE BbIKNOYATENN, TpOHC¢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, nnomb, Tpocku. 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 Kney).

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 npeo6p03050TeﬂM, K(]6€J'II/I, KNEeMMbI KOM-
MYTAUMOHHbIE M ONg NEYATHOro MOHTAXA, an6oprle Kopnyca u CTOIZKM,
NEKTPOMOMUHECUEHTHBIE M XMAKOKPUCTANNUYECKME OUCNNEN, KHOMKKA U
MATPUYHbBIE KNABMATYPHI, kabenbHbie 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, WKkadsl PACNpeaenuTensHbie i GYpHUTYPA, OBTOMATUKA As
cMCTeM OCBeLLEHMs, Kopoba.

http://www.ra-publish.com.ua
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DNneKTPOHHbIE HA0OpLI ANe paguonioouTenen

Yeaxaembie uurarenu! B stom Homepe mbi yBukyem NOMHbIM MepedeHb SMEKTPOHHLIX Ho6opoa u mogynei "MACTEP KUT".

InexTpoHHble HABOPLI NOMYNAPHEI B0 BCeM Mitpe. Ok UCONb3yIoTCA Aa CBOPKU TOTOBLIX YCTPOCTB, KOTOPbIE C BOMbLLIMM YCTIEXOM MPUMEHSIOTCA MPOECCHOHTNbHbIMM
pamonobyTensmi B BbiTy, 0 TaKKe OTKPLIBOIOT MAP SMEKTPOHHKN [N fieTelt, MOAPOCTKOB i CTyaeHTOB. Kokl HUBOP COCTOVT M3 NEYaTHOH b, KOMIOHEHTOB, HEOBXOmMbIX
A c6OpKY YCTPORCTBA, 1 WHCTPYKUMK o cBopie. Bee, 4To HyxHo caenars, - 310 ewbpart us katanora saukTepecosasLLmit Bac Habop 1 ¢ MoMOLLLO nasnbHika cobparb
rotosoe ycTpoiicTeo. Ecu sce cobparo npasunbHo, To yeTpokcTBo 3opabotaer cpasy bes nocenyouwyix HacTpoek. Eam & Ha3sakwm HOGoPa cTouT 0bosHaserve (Moymy),
TO 370 O3HAYQET, 4TO HABOP He TPEByeT COOPKH M FOTOB K MPHMEHEHHIO. Bbl MeeTe BOSMOXHOCTb 30Kka3aTb 3T HAGOpE! Yepe3 penakuuio. CToMMOCTb, YKA3aHHOS B MPOWC-
TIUCTE, He BKITIONAET B CeBA NOUTOBbIE POCXOfibl, 4TO COCTOBMAET Mpu OBLLEH Cymme 30Kka3a: OT 1 0 49 rpH. = 5 rpH,, 58 99 rpH. = 8 rpH., 100...149 rph. - 10 rph,, 150...199
rpH. - 13 rpr., 200..500 row. - 15 rpu. Ans nonyyerms sakasa Bam Heobxommmo npuanats 3assky Ha noHpasvewwics Bam Habop no aspecy: «Msnatenscreo «Pagioamarop
(‘MACTEP Kl/ﬂ") a/a 50, Kuee-110, 03110. B nncsme 4eTKO yKaXMTE KOROBBIA HOMEP W3AENHs, ero Haseakke W Baw oBpaTHsI appec. 3aKa3 BLICHINAETCH HANIOKEHHBIM MIATEXOM.
Cpox nonyueHs 3aka3a no nodte 2.4 HeRenu ¢ MOMEHTA nonyyerns 3aseku. LigHs Ha HOBOPSI MOTYT HESHQUMTENBHO MEHSTBCA KOK B OBHY, TOK M B ADYIYIO CTOPOHY.

Homepa Tenedoros ana cnpasok 1 korcynbtaupit: 219-30-20, 213-09-83, e-mailval@sea.com.ua. Xnem Bawmx sakasos. Bonee noapo6Hyio MHbOPMAUMIO No KoMMeKTaLym

Ha6opa, ero KMM XAPAKTEPUCTMKAM M Np. napametpam Bel moxkere ysHarb u3 karanora «MACTEP KUT» - 2004 r., sakasas ero no pasaeny «Kuura-noutoit» (em. ¢.32).
Kop HaumeHoBanme HaGopa. . .. .. ..................... LleHa, rpH. NK112  LInppoBO# 3NEKTPOHHBIA BOMOK . . o o vttt ee e 94
AK059  BbiCOKOUACTOTHBIM MBE3OMBMYUATEND . .« o ot v e oo oo 32 NK1T4  MUHHQATIOPHOS OXPAHHOS CUCTEMO © vttt e e e e e e e 29
AKO76  MUHMOTIOPHBIA MbE3OUBAYHOTEMb. « . . v vt e v e e e e oo 25 NKT17  VHAUKQTOP AN OXPAHHBIX CUCTEM . .+« o v e e ee e e 25
AKO95  MHOPOKPACHBIA OTPAXATENb. .+« v ve oot e e 25 NK120  KopabensHast cupera 2 BT. ... 28
AK109  [amunk nst OXPAHHBIX CUCTEM . . o v v oottt e et e e 34 NK121  Undpakpacksit 6apsep 18 M. ... oo 79
AKT110  [laTuuk mns OXPOHHBIX CUCTEM (TOPUEBOM). . . . . oo oot 30 NK126  CeHCOPHBIN BBIKIOYATEMb . « .« v v e ot e e e e e 59
AK157  YnbTpa3ByKOBOM MbE3OMSMYUATEMb. . . . o o vt e ot e et 58 NK127  Mepegarmamk 27 MM . oo 63
MK035  YnbTpassykoBO# MOZYNb AN OTMYTMBOHMA HOCEKOMBIX. . . .+« o\ oo .. 89 NK128  KopabensHas cupera “TYMAH" ..o 27
MK056  3-nonocHbiit GpuALTP AS QKYCTUYECKMX CUCTEM (MOBYAb). . . . .o\ o v 43 NK130  “Kocmuueckas” cupera 15 Br. ... 35
MK063  Yuusepcanshbit yeunurens HY 3,5 B (mogyns) ... ..o 56 NK131  TMpeobpasosatens Hanpsxenma 6..12 B s 12.30 B/T5A. ... .. .. 99
MK064  “Beryuwme orimn” 220 B/50 Br. . ... 94 NK133  ABTOMOGHbHBI QHTEHHbIA yeunmtens 12 B .o 28
MK067  Perynsrop mowmoctn 1200 Br/220 B (mogymb). . . ..o 82 NK134  DneKTPOHHBIA CTETOCKOM . . . o vt oot e e e e 64
MKO71  Perynstop mowroctn 2600 Br/220 B (mogymb). . . ..o 84 NK135  3ByKOBO# CUTHANU3ATOP YPOBHA BOMbI . . .« oo ovveeoeee e 29
MK072  Yuusepcanshbit yeuautens HY 18 Bt (mogymb) . .. ..o 82 NK136  Perynatop noctostHoro Hanpsxenns 12..24 B/10.30 A......... .. .. 90
MKO74  Perynupyemsit mogynb muranma 1,2.30 B/2 A, 73 NK137  MUKPODOHHBIA YCUIUTENb. . . o v ve oot e e e 56
MKO75  Yhusepcan. ynbTpassyk. OTMyrMBATENb HACEKOMBIX W MPbI3yHOB (Mogyms) . . . 92 NK138  Anrennsiit younmrens 30..850 My ... ... 63
MKO77  VimutaTop nas coBakn (MORYML) . . . oo et et 73 NK139  Kowngeprep 100.200 My . ..o oo oo 89
MKO80  DnexTpoHHbIi OTMYrMBATENb NOA3EMHbIX MPBI3YHOB (MOAYB) . . . . . .. ... .. 88 NK140  Mocrosort yeummrens H4 200 Br .. ... 133
MK081  Cornacyowwit TpaHchopmaTop ans nbesovanyyarens (mopyns) . . .. ... .. 40 NKT4T  CIepEOBEKOmED. « « .« o o vt e et e e e 48
MK084  Yhusepcanshbit yeuutens HY 12 Bt (Mogymb) . .. ..o 63 NK142  Whankatop cnrHana Ha 30 CBETOMMOAOX . . . o oo e o iee e 98
MKO085  TMpobneckossiit masuok 220 B/300 Bt (mogyns) . . ... ovoeie 95 NKT43  KOHBIA 30EKTPOTEXHMK. « . o oo e oo e oo e 56
MK107  Crau. ynsTpaseykoBoi oTMyrvBaTENs HACEKOMBIX W FPLI3YHOB (MOmy”b) . . . . 66 NK145  3sykosoi curHanusatop yposHs 8ogsl (SMD). ... ... 40
MK113  Tamep 0..30 MUHYT (MOBYB). oo 65 NK146  Wcnonmmrenshbi anement 12 B ..o 28
MKT19  Mogynb MHGAKATOPA OXPAHHBIX CHCTEM . . .« o oot v oo e et 36 NK146/8 kop./CNONHATENbHBIA SNEMEHT C KOPMYCOM . . .+ o\ oo ve e e e 45
MK152  Bnok 3awutsl 3neKTponpubopoB OT MOAHWHK (MORYML) « . .. oo e 45 NK147  Antennsiit yownmrens 50..1000 M. ..o 58
MK153  MHaukaTop MMKpPOBOMHOBBIX U3NYYEHMI (MOBYAB) . . . oot 40 NK148  BykeeHHo-updposoit urmkaTop Ha ceetogmopax 12 B. . ... ... .. .. 59
MK156  ABTOMOGUNBHOR OXPAHHOR CUTHANM3ALMS (MORYMb) . . o oo 83 NK149  Brok ynpasnenms GykBeHHO-LMGPOBBIM MHANKATOPOM. . . . . . ..o oo ... 71
MK284  [leextop MHGPAKPACHOTO M3NYHEHMS (MOBYSB). . . o oo vv e 49 NK150  MporpaMmupyembist 8-KaHAMbHBIA KOMMYTATOP . . . . .o o v e oo 188
MK286  Mogynb ynpaBneHust OXPOHHBIMA CUCTEMOMM . . . . o oo oo e 203 NK155  Cupera @PBP 15 B1. ..o 28
MK287  Mmwutatop Buaeokameps HapyxXHOro Habnoaerus (mosyns). . . . ... ... .. 56 NK289  TMpeobpasosatens noctosHHoro Hanpsxerns 12 B s 220 B/50 Ty . . . . . . 67
MK290  TeHepaTop MOHOB (MOBYMB) . .« o oottt 130 NK291  CurHOnM3aTOP 30BBIMIEHHOCTM . . . o o ot e e 65
MK30T  JlasepHbiit M3nydaTenb (MOBYIB) . . . oo oo 151 NK292  MoHM3ATOP BOBAYXO. . . oottt e i e e 58
MK302  [Mpeobpasosarens Hanpsxerns 24 Bs 12B. ... .. ... ... .. 80 NK293  MeTamnomckarenb . . . ..o ouue e 56
MK304  4-kan. LPT-kommyTaTop ang ynp-a Wwarossim gsuratenem (Mogyms). . . . . . . 101 NK294  6-kanansbHas ceeTomysbikanshas npuctaska 220 B/500 Br. .. ... .. 124
MK305  Mporpammnpyemoe yCTp-Bo ynp-a LUQroBsIM ABUraTENeM (MOBymb) . . . . . . 136 NK295  “berywwe orvn” 220 B 10x100 Br ... ... 83
MK306 ~ Mogyns ynpasneHus ABUrATENEM MOCTORHHOTO TOKQ . . . .+ oo v\ v e . 97 NK296  “Berywwe orn” 220 B 3x500 Br .. ... ... 109
MK308  [Mporpammmupyemoe yCTp-B0 yp-9i WAroBbIM ABUTaTENEM (MOAYfb) . . . . . . 131 NK297  CIpOBOCKON . . . . oo oot 75
MK317  Moayns 4-kanansoro Y 433 My . ..o oo 165 NK298  DREKTPOWIOK « .+« o ottt m
MK318  Mogynb 3aLUMTE GBTOMOBMABHOTO OKKYMYNSTOPA .« .+« v v oo e e 67 NK299  YCTpOMCTBO 30LMTEI OT HOKUMM. « . oo ovvee et e e e 37
MK319  Mogynb 3QLAT OT HOKMMM. « .« o v oot e e e 49 NK300  JlasepHbiit CBETOBOM SPPEKT. . . oo oot e e 110
MK320  Mpobneckossirt mastwok 5..12 B/1T A/1.25Tu ..o 39 NK303  YcTpoicrso ynpaBieHus LWAroBbIM ABUFATENEM. . . . . ..o v vveee e 83
MK321  Mogyns npegycuurens 10 T 100 klu. .. ..o 60 NK307  MhdpakpacHbi cekyHaomep ¢ HGPakpacksim ceeTosbim 6apsepom. . . . 140
MK324  Mporpammnpyemsiii mopynb 4-karansroro Y 433 MMy ... ... ... 195 NK307A  [lononwmrenshbit uidpakpacksin 6apsep ana NK307. .. ... .. .. 80
MK324 /nepen. [onontmtenshsit nynst ans MK324. ..o 113 NK3T4  LIeTekTop MKM . . ..o vttt 46
MK324/npweM Tlononnmrenshbit npremink ang MK324 ... 80 NK315  Ortnymveatens kpoToB HQ CONHEUHOM GATAPEE. . . . .o v oo 80
MK325  Mogyib NOBEPHOTO WOY. . . . ottt et e et 96 NK316  YnbTpo3sykoBO# OTMYIMBATENb MPLIBYHOB . .« o v ve o ee e 56
MK326  [lexonep VIDEO-CD |E|.E 680-M1-VCD MPEG-card) (moayns). . ... .. .. 269 NM1011  Crabunusarop Hanpsxenns 5 B/T Ao 40
MK327  Tenerpadmsit manmnyngtop “CTENIC” ... ... 270 NM1012  Crabunmsarop Hanpsxenmns 6 B/T A ..o 33
MK328  Tenerpadhsiit manunynstop “IKIANC". ... L. 340 NM1013  Crabunmsarop Hanpsermns 9 B/T Ao 40
MK350  Omnyrusarens rpuisyHos “TOPHALO” (MO,IJ\/HI:) ................... 156 NM1014  Cra6unusarop Hanpsxenns 12 B/T A ... oo 37
NKOO1  TMpeobpasosarens Hanpsxenns 12B 8 6.9 B/2A.............. ... 38 NM1015  Cra6unusarop Hanpsxenns 15 B/T A ..o 45
NK002  Cupero BospywHon Tpesor 2 BT, ..o 28 NM1016  Crabunmsarop Hanpsxenmns 18 B/T A ... oo 39
NK004  CrabunusmpoBaHHbif ncTouHmMk matanma 6 B- 9B - 12B/2 A ... .. ... 59 NM1017  Cra6unusarop Hanpsaxenns 24 B/T A ... oo oo 39
NK0O5  CymepeuHbiit IEPEKIIONATENb . . . o o o e e oot e e 55 NM1021  Perynupyembiit uctourmk nutarms 1,2.20 B/T A ... oo L. 38
NK005/8 kop.CymepeuHbiit Nepekmioyarens € KOPMYCOM. . . .« oo vveeer . 73 NM1022  Perynupyembiit uctourmk mutanms 1,2.30 B/T A ... L. 56
NK008  Perynatop mowroctn 2600 Br/220B ... ... ... 56 NM1031  MpeobpasosaTens 0AHONOSPHOTO NOCT. HANP. B NOCT. ABYNONAPHOE . . . . 26
NKO10  Perynupyembiit uctounnk nutanms 0..12B/0,8 A ... ... ... .. 38 NM1032 Mpeo6pasosarens 12 B/220 B ¢ paamatopamm ... ............... 124
NKOT3  DneKTPOHHbIA MPEROXPAHUTEMb . . . o o\ oo oot e e 52 NM1034 TMpeobpasosatens 24 Bs 12B/3A. ... ... ... .. .. .. ... ...... 73
NKO14  Yeunurens HY 12 Br (TDA2003) . .. ..o 69 NM1035  YhusepcanbHbiit npeobpasosarens 7..30 Bs 1,2.20 B/3A. . ... .. .. 79
NKO16  TMonmuerickas cupera 15 BT, ..o 31 NM1041  Perynatop mowroctn 650 Br/220 B. . ... oo 61
NKO17  TMpeobpasosatens HONPSXEHNsS: AN MATOHMS TIOMAHECLIEHTHBIX NOMT. . . . . 63 NM1042  Perynstop TemnepaTypbi C MOMbIM YPOBHEM MOMEX . . . . . ..ot .. 63
NK021  Kosk-cmpera 15 BT ... 29 NM2011 Yeunurens HY 80 Bt ¢ pagmatopom . ... oovov oo 110
NK022  CrepeodoHnueckiit TeMBPOBIOK . . . ..o oo e oo 90 NM2011/MOSFET Yennmurens HY 80 Br Ha 6unonspHbix TDGH3UCTOPOX . . . . . . . . . 105
NK024  Mpo6neckosbiii MASYOK HA CBETOMMORAX . . . . .\ oo veeeee oot 24 NM2012 Yeunmrens HH 80 Br ..o 81
NK027  Perynupyembiit uctounnk nutanms 1,2.30 B/2 A ... ... . ... 49 NM2021  Yeunurens HY 4x11 Br/2%22 BT ¢ pammaTopom . ..o .. 77
NK028  YnbTpassykoBOW CBMCTOK ANA COBAK . .. ..o ovveo e 53 NM2031  Yeunurens HY 4x30 Br/2x60 Bt ¢ pagmatopom . ..ot 99
NK029  TMpobneckosbiit masuok (texionoms SMD). . ... . 28 NM2032  Yeunurens HY 4x40 Br/2x80 Br ¢ pagmatopamm. . .. ..o 100
NK030  Crepeoycummrens HH 2x8 Br. . ... oo 94 NM2033  Yennurens 100 Br 6e3 paamatopa ... ..ooovveoveineiiain e 60
NK032  Tonoc pobota. ... ..o 69 NM2034  Yeunurens HY 70 Br TDA1562 105TOM06wanb|M) ................... 93
NK033  MMMTATOP 3BYKO MOPCKOTO AMSEMA . . . oo oo eee e 61 NM2035  Yeunurens Hi-Fi H4 50 Br TDATS14 ..o 63
NKO037  Perynupyemsiit uctounnk nutanms 1,2.30 B/4 A ... ... L 62 NM2036  Yeunurens Hi-Fi HY 32 Br TDA2050. ... ... ..o 50
NKO38  [IBEPHOM 3BOHOK . . . oo oo oo oo oo 25 NM2037 Yeunurens Hi-Fi HY 18 Br TDA2030A. ... .. ... ... ... ... ... .... 42
NK040  Crepeodonuueckuit yeunmrens HH 2x2,5Br .. ... . .. 65 NM2038  Yeunurens Hi-Fi HY 44 Br TDA2030A+BD907/908 . ... ............. 68
NK043  DneKkTpoHHbIf FOHN (3 TOHA) ..\ o oot 64 NM2039  AstomoGunshbit YHY 2x40 Br TDA8560Q/8563Q . ... ... .. ... .. 70
NKO45  CeTeBOM GUIbTD . . oo oot 46 NM2040  AstomoGunbhbit YHY 4x40 Br TDABS71J. ... ... 92
NKO046  Youmrens HY 1 Br. ..o 30 NM2041  Astomobunshbit YHY 22 Br TDA1516BQ/1518BQ . . ..o oo 43
NKO50  Perynstop ckopoctv spauenms manm-gpenn 12 B/50 A ... ... ... 55 NM2042 Yeunurens 140 Br TDA7293. ..o 100
NK051  Bonblwoi npobneckoBbiii MOSHYOK HA CBETORMORE . « . . .o« oo . 23 NM2043  Mowbit asToycunmrens moctosoin 4x77 Br (TDA7560) .. ........... 206
NK052  DnekTpoHHbI penenneHT (OTnyrmBaTens HOCEKOMbIX-TAPASUTOB) . . . . . . . . 24 NM2051  [1ByxKaHAbHbI MUKDOGOHHBIA YCHIUTEID . o v ve e e 30
NK057  Yeunurens HY 22 Br (TDA2005, MocT) ..o oo 44 NM2111  Bnok perynuposku TeM6pa 1 rPOMKOCTH (CTEPEO). . . o v o e 100
NK058 ~ MMMTATOP 3BYKQ MAPOBOBA . . . v oo ovve e ee e e 70 NM2112 Brok perynupoBki TeMBpa 1 rPOMKOCTH (CTEPEO). .+« oo oo 85
NK082  Kom6uruposaHHsiit Habop (repmo-, doTopene) ... ......o.ooonei. .. 52 NM2113  SnekTPOHHbIH KOMMYTATOP CUTHOMOB . . .+« « o v e oot e e e 71
NK083  Undpakpachbiit 6apbep 50 M. . ..o 87 NM2114  TMpoueccop npoctparcraentHoro 3syuanms (TDA3810) ............... 56
NKO86  DOTOMPUEMHMK . . . o v oot e e e 36 NM2115  Akruerbiit dunstp HY ana cabeydepa. ... ...oovee oo 45
NKO89  DoTopene. . .. ..o vt 44 NM2116  AKTUBHbIA 3-NOMOCHBIA GUBTD . . o o o oot 51
NK092  MHOPAKDACHBIA MPOKEKTOP . . . . oo oot e e 78 NM2117  Axushsiii 6nok 06paboTki curHana ans cabsyGepHoro KaHana . . . . . . . . 66
NK106  YHMBEPCANbHAS OXPAHHAR CHCTEMO. . . . oo v ove e e 67 NM2118  [MpegssapuTenshbii cTepeodoH. perys. ycunmurens ¢ 6ONaHCOM. . . . . . . . . . 45
NK108  Tepmopene 0..150°C. .. ... . ..o 49 NM2202  JTorapudMAYECKHit BETEKTOP. . . .. oo vt e e e e e 26
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NM2222  CrepeodoHnueckmii MHAUKATOP YPOBHA CHTHANG “CBETALLMACS cmn6

NM2223  Crepeodorndeckmit MHaUkaTop yposHa curiana “Geraiowas Touka” . . . . . 84
NM2901  Buneopassetsurent (yCUIUTENb) . . ... o.oe et 46
NM2902  Yeuautenb BUBEOCHIHANG . . . ..o oot e e e e 29
NM3101  ABTOMOGHALHBIA QHTEHHBIA YCUIUTENb © . . . o oo v e e 28
NM3201  Mpuemnnk YKB UM (ctepeo). . ..o 134
NM3204  Ycrpoiictso ans 6eCnpoBOAHON KOMMYTALMU QYAMOKOMIOHEHTOB. . . . . . . . 84
NM3311  Cucrema UK LIY (RPUEMHMK] . . ... oo 110
NM3312  Cucrema UK IIY (nepeaamamk). . .. ..o 84
NM40TT Murm-taiimep 1..300C oo 19
NMA4012  [LaTumk YPOBHS BOBBI .+« oo vt oot e e e e 19
NM4013  CeHCOPHBIR BBIKIOUATEMb . .« . . e e oot e e e e e e e e 26
NMA0T4  DOTONPUEMHHK . . .+ o o oot 30
NM4015  UndpakpacHbii JJ,eTeKTOp .................................... 30
NM4016  Tepmopene 20..120°C. . ... .o 39
NM4021  Taiimep Ha mukpokorTponnepe 1.99 MAH. . ..o 139
NM4022 Tepmopene 0..150°C. .. ... o 50
NM4411  4-kananbHoe UCNOH. YCTPORCTBO (610K pene). ... .o 102
NM4412  8-kaHaAbHOE WCMONH. YCTPOMCTBO (BROK PENE) . . v oo et 166
NM4413  4-karanbHbii ceTeBoit kommyTatop B kopryce “Munot”. ... ... .. 171
NM4511  Perynsatop spkoctv namn wakanmsarma 12 B/50 AL ... ... ... 56
NM5017  Otnyrusatens HOCEKOMbIX-NIAPA3MTOB (NEKTPOHHBIA PenennenT) . . . . . . . . 24
NM5021  Monuuedickast cupera 15 BT, ... 29
NM5022 Kosik-cpena 15 Br ..o 25
NM5024 Cupera PBP 15 B1. ..o 29
NM5031  CupeHa BOSBYLIHON TPEBOTU . . .. v oot e e 25
NM5032  MybikanbHbiit SNEKTPOHHbIN ABEPHOM 3BOHOK (7 MEnOmMiA). . . .. ... ... .. 87
NM5034  Kopabenshast cupera “TYMAH” 5Bt ... 25
NM5035  3ByKOBOM CHrHAUIATOP YPOBHA BOBbI - .+« « o vve e e 28
NM5036  TeHepatop MOp3€. . .o 25
NM5037 METPOHOM . . oo e e 25
NM5039  My3bikanbHbiit OMOBELATENb 3BYKOBOM. . . . . o o vveeveee ot et 59
NM5101  CuHresarop CBETOBbIX SPGEKTOB. . . . .o oo e oot e e 123
NM5201  Briok uHankauum “cBeTsMica cTonb” ... ..ot 46
NM5202  Briok uHankauuy - aBTOMOBUAbHbIN BOMbTMETP “cBeT. cTon6” . .. ... .. ... 49
NM5301  Brok uHAMKaUMM “BEraiowian TOUKA” . . ..o oo et 44
NM5302  Briok uHamkaumm - aBToMOBMAbHbIR BonbTMETP “Ber. Touka”. . .. ... ... .. 46
NM5401  ABTOMOGHIbHBI TAXOMETP HA MHA, “Ber. Touka” . . ..o 55
NM5402  AsToMOBUABLHbI TAXOMETP HA MHA “CBET. CTONG” .. ..o\ttt 53
NM5421  SnexTpoHHbii GIOK 3KUIGHKS “KNACCUKA” . ..o oo e 69
NM5422  SnektpoHHoe 3axuraxne Ha “knaccuky” (MHOTOMCKPOBOE). . . . ... ... .. 131
NM5423  SnekTpoHHOE 30XUIaHHE HO MEPERHENPUBOAHBIE OBTO . . . . .. ..\ .. ... 150
NM5424  Snextporoe 3axuratme (mHoronckposoe) Ha [A3, YA3 wgp. .. ... .. 148
NM5425  MapwpyThsiit auarHoctuueckuit komnsiotep (OK) ... ... 161
NM6011  KoHTponnep 3nekTpOMEXAHUYECKOTO 3OMKD . . . ... v oo v veeeeee s 151
NMBOTT Tectep RS-232 ... o 15
NMB8012 Tectep DC-12V. oo 15
NMB8013 Tectep AC-220V . ... oottt 13
NM8021  Mhankatop yposHa sapsaa akkymynstopa DC-12V ... L. 20
NM8022 3apsaroe ycrpoiictso ang 6atapeek Ni-Cd/Ni-Mh . ... .. 119
NMB8031 Tecrep anst npoBepkm CTPOUHBIX TPAHCHOPMATOPOB . . . . oo o v e e . 96
NMB8032 Tecrep anst nposepku ESR kauecTsa anekTpon. KOHAEHCATOPOB. . . . . . . . 102
NM8041  MeTtannomnckaTens HO MAKPOKOHTPOINIEPE . .« « oot e et 160
NMB8042  MmnynbCHbifi METANNOMCKATENb HO MAKPOKOHTPOINEPE . . . . o o oo ... 247
NM8051 Yacrotomep, yHusepcan. undp. wkana (6a3osbit 6ROK) . ... ...... ... 165
NM8051/1 Axtusrbit wyn-penutens Ha 1000 (npuctaska) . . ..o 66
NM8051/3 IMpucTaeka ang usmep. pesoH. 4acTotsl puHamnka (ans NM8051) ... . .. 67
NMB511" Tenepatop TB-rect Ha 6ase npucraski DENDY. ... 69
NM9010  TenedoHHbI “QHTUIMPAT ..ottt 41
NM9211  Mporpammarop ans kontponnepos AT89S/90S upmsl ATMEL. . ... ... 122
NM9212  YhusepcansHbiit agantep ang cotossix Tenedoros (noakn. k MK) ... ... .. 90
NM9213  Agantep K-L-nuhmm (as aBTO C MHXEKTOPHbIM fBuraTenem). . ... ... .. .. 5
NM9214  UK-ynpasnenve ang MK ..o 87
NS003  VHaMKaTOp CUTHANG HO CBETORMOBOX . . .ttt eee e 92
NS006  Snektponhas cupera 5 Br. ... 71
NS007  CeHcopHbIit SNEKTPOHHBIA MEPEKTIONATENb . . .« o .\ oo ve e e e 75

NS009. FeHeparop 3BYKOBO# 4aCTOTbI
reHepoTop NpeaHasHa4YeH ang NpoOBEPKU U HGCTpOﬁKM \/CMJ'IMTeJ'Ieﬁ HWU3KOI YOCTOTHI U
APYTMX YCTPOMCTB. [oBbILIEHHbIE BYHKUMOHAMbHBIE BO3MOXHOCTM TEHEPATOPA AENAIOT €70
YHMUBEPCANbHBIM. HO BbIXOA€ reHepaTopa MOXHO MOMY4UTb CUTHATbI pO3J'M‘{HOﬂ d)OpMI:\:
CHHYCONAANbHBIE, NPSMOYTONbHBIE M NMMN00BPasHsie. Pasmepsi nevatHon nnats 65%120 mm.
TexHnyeckue XapaKTepUCTUKU
HanpsxeHne mUTaHUsS YCTPOMCTBA .« .o oo v ettt et 24 B
YaCTOTHBIA AMANA30H: . . o oo oo e e e e e 25..250 Ty;
250...2500 Ty;
2500...25000 Iy
KOIpPUUMEHT HEMMHEAHBIX MCKAKEHMM . . . . e 0,5%
BeixogHoe Hanpsixewue:
AN CUHYCOMAQNBHOM W

MANOOBPAZHON POPMBI . .« oo v e et e et 4 B (amnmuryaroe 10 BJ;
ANS NPAMOYTONLHON

GOPMBI CHTHAMOL .+ .+« o vt e et e e e 10 B (amnauTyaroe 16 B)

BLIXOAHOE COMPOTUBIIEHME. . . . . ot o oottt e 600 Om

NS023. Perynupyembiit ucrounuk nuranus (LM317) 3...30 B/2,5 A
HOJZLe)KHbIﬁ CTO6MJ’IM3MpOBGHHb\ﬁ UCTOYHKUK MUTAHKA, C 3GLU,MT012 OT KOPOTKOTO 30MbIKAHMA B

Harpyske, Heobxomim nioboi pagmoTexHudeckoi nabopatopum. Ero Beicokme xapaktepuctikm

0TBEYAIOT TPEBOBAHMIM KaK paanomobuTens, Tak U npodeccuorana. flna pabors
YCTPOWCTBA Heobxommm cetesoi TpaHchopmatop 220/24 B ¢ MOKCUMANbHbIM TOKOM BO
BTOpHUHOM 06MOTKe 3 A (B KOMNNEKT HAGOPA He BxoamT). Bxoaawuit B komnnekt HaGopa
pOAMaTOpP MCMONb3yeTCa AnA 0BECTEUEHNs TEMNOBOTO PEXMMa TPAH3MCTopa. Pasmepsi
neyatHoi nnatsl 56X112 mm.

xapaxreg ]
BXOGHOE HOMPAKEHME . . o o\ oottt e et e e 24 B
BLIXOAHOE HOMPAKEHME . . o vt e oot 3.308B
TOK HAMPYSKM . o oo ettt e e e et 25A

NKO037. Perynupyembiii crabunusarop Hanpsxetus 1,2...30 B/4 A
MOLLLHbIﬁ J1060pGTOprIf/'1 6ﬂ0K MUTAHUA UMEET BbINPAMUTENL NEPEMEHHOTO HANPAXEHUT U
GUILTP, CHUXTIOLLMIA YPOBEHb MyTbCALMI HOMPSKEHU HO BXOAE CTABMAM3ATOPA.

NS009  TeHepaTOp 3BYKOBOM YACTOTHI. . . . .o oot e et e e 149
NSOTT  DAeKTPOHHOE OXPAHHOE YCTPOMCTBO. . . . o v v e v e e et 95
NSO15  ABTOMOGHALHAA OXPAHHAA CUCTEMA . . . oo\ v o vee e e 91
NSOT8  MUKPOGDOHHBIA YCUIUTENb. . . . v o oo e e e 65
NSOT9  METONOUCKATEND « . o v oo et 105
NS020  MHamkaTop 3apSFAT GKKYMYMTOPO. « oo o ovee e e e e 55
NS023  Perynupyemsiii uctounnk nutanms 3..30 B/25 A ... ... L 157
NS026  Yewnmrens 7 Br (TBABTOS) . ..o 80
NS031  SnextporHas 4-ronocHas cupera 8 Br. ... ... 86
NS034  Yewnmrens HH 60 B ..o 199
NSO41  [MpensapuTenbHbiit YOATATEND . . . .o oot e ot e e 63
NS042  Tectep mnst TOOH3MCTOPOB . . ..o oot e et e e 66
NS047  Tenepatop mmnynscos npamoyronsHoi dopmsl 250 Tu.. 16 Ty ... ... ... 72
NSO48  AKYCTUUECKOE PEIIE . . .\ o oot e e e 98
NS049  Yeunmrens HY 25 Br(TDAISIS) ..o 138
NS053  BunonsipHbiit uctounnk muramms 40 B/8 A ... o 144
NS054  Yeumrens HY 10 Bt (TDA2003) . ... oo 81
NSO6T  TenedOHHbIA YCUIUTENb . . o o e oo 99
NS062  Crabunuaatop Hanpsxerms 12 B/T A ... 63
NS065  YKB-pOamMOmpuemMHuK . . . ..o oo 104
NS066  Tepmopene 20..70°C. . ... .o 78
NS068  Akyctiueckoe pene (ronocoBOR KOMMYTATOP). . . .o oo v 86
NS069  CaeTopmtomHblit MHEMKATOP MOLUHOCTU . . . oo o vee e ee e e 66
NSO70  Perynatop ckopocti paBoTsl GBTOMOBMNbHbIX CTEKNOOUMCTUTENEN . . . . . . . 85
NS073  MoneHbkoe Cepaue HO CBETORMOROX . . .« o v vt e et e et 45
NS087  Yeunutens-passeTsutent BUAEOCUTHANG HA TPU MCTOYHMKA . . . . . ... .. . . 72
NS090  BeicokokauectsenHsiit yeunmrens HY 100 Br .. ... 241
NS093  Brok 30LMTbl OKYCTUHECKMX CUCTEM . . .. oo o ee oo e e 65
NS094  XKMBOE CEPALUE - -+ o e oot 54
NS099  BROK BOBEPKKM . . . o oo e e oo oo e 49
NST03  DAEKTPOHHBIA BAMOK . . .+ o ot e oot e e e e 89
NST04  DAEKTPOHHOR UIPQA. .« . vt oot 143
NS122  Taitmep 0.5 MUHYT . oo 84
NS123  TeHepaTop 3BYKOBbIX SPBEKTOB. . . . oo v v e e 66
NS124  [Mpeo6pasosarens nocrosHHoro Hanpsaxenms 12 B s 220 B/50 Ty . . . . . 240
NS159  CBeTOBOM NEPEKMONATEND . . . .\ o oottt e e 90
NS162  Bnok sawmts akyctmueckux cuctem 1. 100 Br. ... ... L 77
NS163  “Beryume orvn” 220 B. . ... 99
NS164  Perynstop mowroct 220 B/800 Br. .. ... 96
NST65  CTPOBOCKOM « . o v et et ettt e e e 159
NS166  Mocrosoi crepeoycunutens HY 2x25 Br (TDA1515) ... ... .. ... ... 209
NS167  Ynstpassykosoit pagap (10 M) ..o oo 141
NS168  Perynupyembiit uctounmnk nutanms 8.20 B/8 A. .. ... ... 234
NS169  Crabunuaatop Hanpsixerms 5 B/T A ... oo 55
NS170  Crabunuamp. uctounnk noct. Hanpsxernss £12 B/OS A ... ... . .. 72
NS171  Crabunusatop wanpsixenma 18 B/T A ... o 71
NS172  Astomatnyeckuit GOTOUYBCTBUTENbHBIN BLIKMOYATEND CETU . . . . . . . .. . . . . 81
NS173  OXpaHHOS CHPHONM3AUMS BOM/MATQSMH . . . . .o oot 222
NS175  BeicokokauecTsenHbiii crepeoycmmrens HY 2x18 Br (TDA2030) . ... . .. 142
NS177  MUHMOTIODHOE OXPOHHOE YCTPOMCTBO . . . . v o v vv et e e 106
NS178  MHamKaTop BLICOKOUACTOTHOTO MBAYHEHMS . . . oo o ee ot e 102
NS179  BnobnenHoe cepaue ¢ 6nokom ynpaeaeHua (new) .. ............... 129
NS180  “Hosorognsis enKka” HO CBETOMMOAOX . . . .« v v o veeeeeea e 56
NS181  CaeTomysbikanbHble KOMOKONA, 3 MEMOAMA . « . . .o oo ve e 65
NS182  Yacei-6ya. ¢ 3HEProHE3aBHC. NOMATLIO/XOROM M UCMIONH. YCTP-BOM . . . . . . 187

NS182.2  4-kaH. yacbl-TaiMEpP-TEPMOPET. C SHEPTOHE3B. NAM. WU UCMONH. YCTp-OM. . 192
NS309  OxpanHas cnctema (5 30H). . .o oo

NS3TT  LleTEKTOP BATKOTH .+« o v e et e et 94
NS312  Undposoit tepmometp ¢ KK-gucnneem. .. ... 197
NS313  SneKkTpOHHOS PYNETKA HA MUKDOKOHTPOMMEPE . . . .o vv v oo 239
P5108 LWaroesiit gsuratens 10 B/0,35 AL oo 39
P5111  LWarossi peuratens 5B/TA ..o 39
P5337 Waroswit geuratens 5B/0,63 AL 39
P5339 LWaroesit geuratens 24 B/0O,28 A ... 41
P5341 LWaroesiit genratens 3.4,5B/03 A ... 40
P5342 Waroesii geuratens 3.4,5B/03 A . ... 40

CrobuansaTop MMeeT WHPOKMit AMAaNA30H PerynMpoBky BeixoaHoro Hanpsxenns 1,2..30 B u
BICOKYIO HArpPy30uHyio cnocobHocts 4 A. COBMECTHO C YCTPOICTBOM HEOBXOANMO
MCMONb30BATH CETEBON TPAHCHOPMATOP, KOTOPbIH 0BECNEUMBAET BLIXORHOE HAMPIXEHNE
BTOPMYHOM OOMOTKM He meHee 24 B npu Toke Harpyskn 4 A, a Takke ans obecnedenms
TEMNNoBOrO PEXMmMa kapocxemm 11 TPAH3NCTOPA PEKOMEHAYETCA UCTIONb30BATL PAAMATOP
nnowansio He meree 1200 cm? (TpaHCHOPMATOP M PAANATOP B KOMAREKT HABOPA He
BXOJJ,ﬂT) Pasmepsi nevarrol nnats 49%48 mm.

Xapakrep
onnHoe HOMPAKEHME © . o oot e ettt e e et e e e e 24 B
BLIXOAHOE HOMPAKEHME . . . . o oottt e e e 12.308B
TOK HOMPYSKM © + o oottt e et e e e e e e 4A

NS053. Boinpsmutennb asyxnonspHbiii 340 B/8 A

TPOCTOM 1 HOAEXHBIN BUNONAPHBI HECTABUAM3NPOBAHHBIA BLINPAMUTENL NPEAHAZHAYEH AN
MATQHNS MOLLHBIX YCHIUTENEM HU3KOI YacToThl. BhixogHoe Hanpsxerne +40 B/8 A. [ins
PABOTHI UCTOUHNKA MATAHMA HEOBXOMMM NOHMXTIOLLMIA CMNOBOM TPAHCHOPMATOP C BTOPUYHOI
obmotkoit 2x28 B ¢ Harpy3ouHol cnocobHOCTbIO Ha OaHY 0GMOTKY He meree 4 A (8
komnnekt Habopa He BxoamT). Pasmepsl neyatHoit nnatsl 57x106 mm.

TexHU4ecKne XapaKTepucTuKn

HANPSIXEHAE MUTAHUS . . o o o oo 2x28 B
BLIXOBHOE HAMPIKEHME . . . +40 B
TOK HATPY3KM © . o ottt e e et e e e e e e e e 8 A

NK298. 3nekrpoLiok

IMpexpacHoe cpeacTtso camosawmtsll Mpeanaraemoe yCTpORCTBO BHIPABATLHIBAET UMMYIbChI
Hanpsxeus cebiwe 10000 B, cnocobrble HarecTn yaap Tokom. Mpubop sddektvero
BO3AEHCTBYET HQ ArPECCHBHBIX XUBOTHBIX. [ obecneyeHns TENNOBOTO PeXiMa, TPAH3MCTOp
peKoMeHayeTca yCTaHoBMTy Ha paguatop pasmepamu 30x30X1 mm (8 komnnekt Habopa He
xopnT). Pasmepsi nevatHort nnatsl 60%65 mm. Pekomenayembiit kopnyc BOX-G02B.

TexHU4ecKue XapaKTepucTuKn

HAMPSIKEHAE MUTOHMSA. . . .. 45.68B
TOK MOTPEBMEHMA . . . . oo et e e e e 500 MA
BLIXOBHOE HAMPSIXEHME . . ..ottt 10000 B
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VzparenscTeo “Pagioamarop” npefnaraer KHMrA-"hoOﬁ [ LieHbl yKa3aHbl B FPH. M BKMK0YaloT CTOMMOCTb NEpechInki. |
BHMMAHME AKLIMH' Mpu pa3oBOil MOKYMNKE TEXHMYECKOW nUTepatypbl Ha cymmy Gonee 60 rpusen
= KaK[blA NOKynaTesb nosy4aeT 6ecnnaTHo Katanor “Bca paanoanekTpoHuka YkpauHbl”.

"Pajmoamarop" - nyywee 3a 10 net. Cﬁo&mx. K.:Pagyoama‘rop, 20030, 288 .o vvvi 2000 : Cexperbl cOTOBbIX TenedhoHoB.Koabl, passnokupoeka,np...Anameko M., M..AMK.2004r.,240c.. .. ... 2300

BcA paMoaNeTpOHMKa YKpauHb-2004. Katanor. K.:Papoamatop, 2003r............. ..15.00 ¢ CnpaBoyHyK 10 YCTP-BY U PEMOHTY Tened). annapaTos 3aﬁ¥ i oTey, n?-sa. VIC?E[. -¢ 10n.2003r.25¢ 21.00
3nexTpoHHble Habopbi u Moaynn "MACTEP KUT" Onucarme, uﬂqi_cxeubl. Katanor-2004ron. . ..15.00 & 3apy6exHble peaugenTbie pagmotenedionbl.(SONY, SANYO.BELL HITAGHI FUNAI v ng,,W T6c.Ad+cx.. .19.00
Cobepy cam 55 3neKTPOHHBIX yCTPOVCTB 13 HabopoB "MACTEP KUT" M.:[lonexa,2003r.272c. ..2300 § CoBpeweHHble panvioTenechoHsl.Panasonic, Premier, Harvest, SANYQ, SENAG. 2004r., 350c. + cxemsl .44.00
HoBbiVi aHr0-pycckuii Cnosapb-CripaBoyHiK nonb3oaten 11K, M.:Epo-npecc. 2002r.,384c. ... ..1800 : CxeMoTexHuka aBTOOTBETYMKOB. 3apyOEX. NEKTPOHMKA, EJLl)yCKMH BA-K:HAT, 176 CAdscx. ... .10.00
MNYNbCHbIE CTOUHVKI MMTAHIS TeneBu3opoB. SkoBckuit C.M., HuT, 2003r. - ..34.00 : A6oHenTCKve TenedhoHHble annapatbl. Kopskuk-Yeprsk C.11. Wap. 5 fon. nEPe 0., 2003r,368¢... .33.00
MNYNBCHbIE UCTOYHMKI MUTaHNS Bm’&eomawm@ouoa Buworpazos BA. 20031 156¢.... . . ..19.00 : 3neKTpoHHble TenedoHHbIe annapatbl .Kotewko J1.A. Vlsé S»e,negeg, ' on K :HuT, 2003r., 270c. .29.00
MnynbCHble O0kM MvTakuts 4ns BM PC. PemokT n Oﬁcﬂy)KMBaHMe.-M.ZﬂéﬂK, 2002r., 120c-Ad. ..2600 & KB-npeMHutk MupoBoro ypoBHs Kynbckuit AJT. -K.:HAT , 20001, 352C. .. ... .16.00
ICTOHHVIKM TWTaHUS: BUIEOMATHYTOGOHOB U Beonneepos Buorpanos BA, 256cAd ... .. 1400 : KomnbloTep Ha nioGuTenbCKOM paguocTanLmm. (Kurasaucketa). Tanuues I"., C-M16..6XB, 2002r 442c. . .33.00
[CTOYHYIKM MUTaHIS BUFEOMarHUTOOHOB . JHLMKNoN.3apy6.BM . HuT,2001r, 254c.Ad+cx. ©.2900 & CY-BM casiab, RoaumeTpus, VK TexavKa,aneKTROH.NpME0Db,cp-8a casan. 10.Burorpanos,2000r 340c. ..9.00
[CTONHMKN MUTaHWS MOHOGTIOKOB 1 TEHEBMSOHOB. HHKMH B HWT. 136cA4........... ..14.00 : AurenHbl.HacTpoiika v cornacosanve.l puropos 11.H.M..Pagnocodpr, 20021, 272¢. ........... .26.00
[CTOYHMKM nuTaHKs MoHwTOPoB, Kyuepos [.11. C.-.HWT 2001 r..240c. ... ..19.00 & AutenHbl. [opofickue KoHeTpyKuuw. [ puropos VL.H, M.Paguocodt, 2003r, 304c. .. .39.00
lcToyHuki nuTanws MK u nepecoupun. Kydepos %FI. G-, HuT 2002r. 384c...... o . ..37.00 ¢ Munw-cuctema kadenbHoro Tenesuaehus. Kyaes A.A,-M.Conon , 2002 . 144c. . .14.00
3apyGEXHbIE MYKDOCXEMb,TDRHAUCTODS! AMORbI A. .2 CripaBoqHu. Ms’ﬂz-e nep.1 gon.,2003r., 76 5400 : Pagvomoburensckuit High-End, "Papioamarop”, -120C.. ............... . 9.00
3apy6ex. MAKpOCXeMbl Ans yipasn. cinoBbiM 06opyA.. Bein. 15. Cnp.-M. [loneka , 288 c. 2400 : Hosble MeTannouckateni Ans noucka Knanos v penvksui. LLe 9.00
IKDOKOHTPOANEPbI ANS BUASO- U PAAMOTEXHYKM . Buin. 18. Cnp.-MMJ]o ek , 2001r., 20! 2400  TexHuka anekTponosa pbiobl. Xobipes B. M..Conon,2003r. 144c. . . 7.00
IKPOCXEMbI N5 UMTOPTHbIX BUAEOMArHUTOGOHOB. CripaBoYHHK.- .:ﬂﬂouexa,.-288c.. . 2400 : 3nexTpOHHble ycTPOiCTBA ANt phibanku. M3adens M.-M.. MK , 200 5.00
IKPOCXEMbI i1 COBP. UMMOPTHbIX TeNnes30poB. Buin. 4,16,22 Cnpasoutmk.-M..[lonexa ,2003r.,288c. ..n024.00 : Onekponuka Ans poidonosa. LLlenectos M. M.:Conow, 2001r. 208 7.00
MKPOCXEMbI COBY 1 Tenesu3opo . "PeMoHT" N33 M..COMoH 208 C. .......ovveeviiiiiiieieiiias 15.00 & 450 noneaHbix cxem paguoniobuTensu. LLycros M.A,2003r.352¢.. . .. . .25.00
MKDOCXEMbI A9 ayavo 1 panmoannapa&ypb\. Boin.3,17,19,21. Crp. M. /1([) eka , 2002r. 1o 288 ¢. 102500 500 cxem ans papvonoGuTened. TpvemHuku. Cembsi AT, 200dr., 188¢. . 17.00
ukpocxemb! s CD-npourposatenei. CepsocucTebl.Cnpasourik. HuT, 2003 r, 268c... . ... . ..42.00 & 3aykoas cxemoTeXHuKa Ana pamuoniobutened, letpos A'H. HT, 2003r.400c. ... ... ..28.00
IKPOCXEMbI N5 TeNeOHVM 1 CPELCTB CBA3M. MHTeI'RAaﬂbe\e wikpocxensL-M.: lonexa, 400c.A4. . ..29.00 ¢ MpakTudeckas CeMOTEXHUKA.KH.2. VICTOYHMKM MuTaHwS 1 cTaﬁwnwaampu. Lycros M.A.,2002r., . ..19.00
kpocxemb! s Tenecporin. Beinyck 1.Cnpagounmk.-M..Jonexa, 256CA4................. ..16.00 : [lpakTuueckas cxemotexnuka.KH.3. Mpeobpasosarenu Hanpsxerws. LLyctos M.A. M.:AnbTexc,2002r, ..19.00
MKpOCXEMbI [N COBD.MMNOPTH.TenechoHoB. Bbin. 10 Cnpasoumki.-M. flogexa ,no 288c. . ..2400 ¢ [pakTnyeckas cxemoTexHuka.KH.4. KOHTPOb 1 3alumTa UCTOYHMKOB nuTaHms. LLlycTos M.A.,2002 ..19.00
KDOCXEMbI /151 COBPEM.MMMOPTHHOV aBTo3neKTPOHMKY . Bbin.8. Crip.,-M:[loneka, -288 ¢. ..24.00 poexTupyeM 1 cTponm ocuunnorpad. Iopoaekwit 1.B., M..Conow, 2002r. . .. ............. .. 11.00
IKDOCXEMbI COBPEM. 3apy0. ycunuTenei Hu3Koi YacToTsl .Buin.7,8bin.9. Crp. Mo 288¢. .. .10 24.00 AM03NEKTPOHMKA B KOHCTPYKLIMSX 1 yBneyeHusx. MNectpukos B.M., CT6:HUT, 2004r.,234c. . . . ..2400
UKDOCXEMbI [J1F COBPEMEHHBIX UMY ILCHBIX UCTOUHMKOB MATaHKs. Bein.11.0np.-288 ¢.. ..2600 : PapuonoouTensm nonesHble cxembl.KH.3. gom. aBT.,gpMcT:K Tened.,0xp.yc...M.Conor,2000.,240 ..18.00
IKPOCXEMbI [N UMY NIbCHbIX UCTOYHVKOB nuTaHws. Bbin.20. Crp., 2002r.-288¢C.............. ..2400 : Papvonio6uTensm noneanble cxeMbl.KH.4. Inetp. B ObiTy.internet ans pauoniod v ap.,2001r.240c.. . ..19.00
MKDOCXEMbI dﬂﬂ ”VI'IpaBﬂeHMﬂ anektpoasuratensmu, Buini2, sbin. 14 . M. flopeka , 2000 r.,no 288 c. ..M026.00 : Papuonto6uTensm nonesHble cxembl.KH.5. beicTpas 3awita PA, fomaLikss aTomaTua i Ap.,2003r. .. 18.00
jmtpoaue KMOI MVII%)OCXQMM .TMaprana OH. - HuT, 2001 r, 400¢. . ...... ..24.00 : PagvonioGutensckye yCTpoiicTea Ang ﬂoma. Escees A.H., M..Conor, 2002r., 320c. .20.00
KpOKOHTPOANEPLI? 3T0 Xe npocTo! Tom1,2,3. Dpyk3e A.B, 2002r., 336c.,384c. n029.00 ¢ PaavonioGuTensCKie KOHCTPYKLM Ha |C-MMKpOKOHT%Oﬂﬂean. 3aeu HUI., M. .39.00
PIC-MUKPOKOHTRONNEPbL TpaKTViKa npwMeHeHv. Taaephbe K - M.-IVK. 2003r., 27 2900 : Pavoniooutensckas asGyKa,T,W:Llwq)f)oaaﬂ TexHvka. KonayHos A.C., M..C .29.00
CripagodHyk no PIC-mikpokorTponnepam. Maiikn Mpegko., M. M% ,2002r., 512c., 39.00 ¢ Cxembl ons panvonobuTeneit. Kuura 1. Epa}éynoa LA, M. AnsTexc, 3003r.,1 .24.00
kpokoHTponnepsl PIC16X7XX .CeMerictao 8—pa3pﬂ&\Hux KMOT wapommgonn. 2002r.,320c. ..21.00 MHbit oM. [lomaluui Mactep. borgaros C.B. K.-HnT., 2003r. 112c....... ., .12.00
ikpokoHTponnepsl AVR cemerictea Classic dupubl "ATMEL'. M..[Jogexa, 2003r.,288c. ... ..31.00 OHCTRYKLWM M CXeMbI A1 NIDOLTEHVS C NasMbHMKOM K 1 Ki.2Ku.3., I'pmg A.2002r., 288,328c., 240c. . 0 18.00
IKPOKOHTPOANEPbI M|croCH\P.I'I§(aKmq. PYKOBOAICTBO.CXEMBI, npnme&u 11POrpaM, Onucanys.2002r. ..52.00 OHCTDYKLIMM M CXeMbI 118 MIDOHTEHHS ¢ NasinbHUkoM. KH.4. Aynvotextuka 2003r, 2408, ... . ..26.00
kpoKkoHTpoANepb! cemerictea SX dupmbi *SCENIX". Oun AHqu. [logeka 272c............ ..27.00 ¢ {OHoMY pafmonio6MTenio Ans MpouTeHws ¢ nasnbHukom. Mocsrud B., M.:Conow., 2003r., 208c. . .. 17.00
CamoyuuTens 1o MUKporp pHO TexHuke. benos A.B., K.:HWT, 2003r.224c.... ... ..21.00 : [lpaKTitdeckie CoBETbI MO PEMOHTY ObiToBOV paauoanexTp. annaparypel.M..Conon.2002r. 152¢. .. 14.00
HTerD. MAKDOCKeMbI. [lepcriekTBKble uanenvs. Buin 1,23 MiZlogexa, no 64 ctp. . .105.00 : 3neKTPOHHbIE yCTP-Ba C MPOrpaMMHpYeMbIMIt KOMHOHeHTaMMﬂaTgMK Tennb-M..IMK; 2001r. .. 17.00
HTerpanbHble MAKDOCX. 1 ux 3apy0.ananorv. Cep. K507-K543 , M.'Paguococpr’, 544 c.. ..35.00 ¢ JneKTpOHHbe CucTeMbI OXpaHbl. pse Kaguro., M..AMK,2003r.,256C..............vvve ..23.00
HTerpanbHble MAKDOCX. 1 vx 3apy6.aHanoru. Cep. K565-K599 , M."Paguocodpt".2000r.. ..35.00 i GucTeMbl OXpaHHO/ CHTHANM3ALIYM: OCHOBBI TEOPU U MPUHLIMMLI nocTpOeHKs. M.:Tenexowm, 2004r.,368¢. .56.00
HTerpanbHble MAKDOCX. 1 Wx 3apy0.ananorv. Cep. K1044-1142 , M."Paguococht”.2000r. ..3500 : ABTOTPOHMKE. IneKTpOOGOp ;w CHCT. GOpTOBO/ ABTOMATHKI COBDENIEHHIX /3. Cepits "PeMOHT 272 .37.00
HTErpanbHbIe MUKDOCX. 1 X saprﬁ.aHanorM. Cep. K1815-6501 , M."Paguococpt".2001r. .. ..35.00 : AstockrHanu3auu o1 A fo Z. Opﬂ_KMH-"legHﬂK C.J1..CM6. HuT, 2002r., 336C................ .34.00
Tenesi3norHble Miukpocxembl PHILIPS. Khura 1, lMonamapenko A.A.-M..Cono, -180c.A4. . 1200 & AstocurHanuzatium "Audiovox Prestige” APS- 150, 300R, 400, 600. HaGop cxewt. HiuT., 2002 ..8.00
[yTesoavTens Mo 3NEKTPOHHbIM KoMMOHeHTaM. XKaH-Oparcya Mawy. M..[oaexa, 176¢. .. 1700 & [uarHocTvka anexTpoobopyaoBanws asTomoduned. aspunos K.A., M..Conok, %6c. ... .. .12.00
B3anmo3amena snoHckwx TparaucTopos.[loew B.- M..ConoH. 368¢. ... ... ..24.00 ¢ GnpaBoyH. N0 YCTP. M PEMOHTY 3neKTPOHHbIX npy0. aBTOMoGne/. Bbin. 1.KommyTaTopsl.,2003r.... . .23.00
ﬁaeT, KOA, CUMBOMMK 3NEKTPOHHBIX KOMNOHeHTOB. HecTepenko U.1.-M..Conow,2002r, 21 17.00 3 Cnpas. Mo yCTP. ¥ PeM.aNexTp.npHOOPOB aBTOMoGUNEN.Bbin.2. OKTaH-KOp%eKTO bl,KOHTPO/TIEDbI 1 .23.00
lapKMPOBKA 3MEKTPOHHIX KOMIOHEHTOB . V130.2-€ Uenp. W JONOTH. ’_% jﬂaka" 2002r.208 c. 1500 3 CucTeMbl ynpaBneHus 3axuraneM aBToMoonnbHbIx Jwratened. [JaHos b.A. M..Teneom, 2003 1 .23.00
[apKWPOBKA U 0603HaYEHME panvioaneweHTos . Mykocees BB, M.{ - Tenexom,2001r. 352 2800 : JneTpoHHble CUCTEMbI yNPaBNEHIS UHOCTPAHHbIX aBToMoowned. [laos b.A. M.:Tenexom,2002 . .23.00
QnepaLoHHble yCUnUTeNV v KoMnapaTopbl . GripaBouHHK .- M.:pClO}:lSKA ,2001 ., 560 ¢.A 4400 : 3awwra asTomoowns ot yrowa. bupiokos C.B. CI16.:HuT, 2003r. 176¢. . .. . .16.00
OnToanexTPOHHbIe NpubopbI 1 yeTpoiicTea. bbictpos FO.A., M.:Paguacodr, 256¢... ... 2300 KaGensHble uanens.CnpasouHuk. Anves 1. M:Paguococ, 2002r, 224c. .25.00
3apyGex. MUKDOCXeNIbl NaMSTVt 1 iy aranorn.Cnpas.T. 1,72, 73,14 M. ﬁumooodﬂ,EOOQr.,no 576c. ..M044.00  Kaenw anextpocasiau. [apcheros HO.A,, M. ko-Tperas, 2003r. 256¢ . .56.00
3apyGex.avosbl 1 ux aranoru. Xpynes A.. Cripas. 7.1,72. 73 T4 7.5, 76, M. "Pagocod™’ .. ... . ..1039.00 ¢ Ontiyeckue Kadenm casan. KoHcTpyKunu v xapaktepucTuky, Moptos 3.J1. M.:2002r..232c. . . . .21.00
3apy6exHble MUKpONpOLIECCOpb! U Mx aHanorn.Cnpas.T.1,1213 T4, T.5. M."Paﬂlmocoqar”,no 576¢.2001r. ..n039.00 : OnTudeckve kabenm CBA3M POCCUICKOTO MPOU3BOACTBA. Crzlpaaouum.. M.:3ko-Tperp3,2003r.,286¢. .43.00
3apyGexHble aHaNorOBbIE MAKDOCKeMsi 1 W anarioru.Cnpas.T.1,2,3.4.5,6,7.8 M Panviocobr 2000r. ... ..1039.00 i KabenbHble cuctembl.2-e u3nanve. Crepnnnr [ M.:opu, 2003, 316C... . ....v'ovvnnins .49.00
AHanory 0Te4eCTBEHHbIX U 3apy0eXxHIX TPaH3NCTOpoB. CripasouHyk. MeTyxos B.M., 2002r.,320c. . . ..1600 £ BonokoHHo-onTueckvie kadenv u nvHwi casian. Mopraties [1.8., M.:3ko-Tpenas, 2002r. 284c .54.00
Buneokamepb! . Maprana O.H, HiT 192, + CXEMbL .....vvvii e, ..1400  AGOHEHTCKME TEpMUHANbI 1t KOMMbOTEPHAR TenechoHs . SKO-TpeHas,. -236C................ .29.00
BuzeoMarHUTochoHb! cepyu BM.MauGuoéyaﬁ u fon. Akkoscxuit C. HuT., 2000r.-272c.Ad+cx... .. ..29.00 & AHanoro-LudpoBble v LMEpo-aHanoroBble npeodpasosarent. CnpasouHKK, Hukamuk B. 2002r.224c. .29.00
PeMoHT.KoHavLoHepb! Samsung LG, Sanyo, General Elekiric, Rolsen, Daikin.(sbin.65) 2002r. ..4300 ¢ BunnuHroBble cucTEMbI B TEHEKOMMVHMKaLlVIﬂX.Sﬂ 4 1.3, M.:PuC, 2003r., 232¢. ... ... .21.00
CopemerHbie xonogunsHuki NORD. Tlagkuk BY,, C-TIG.HUT, 20037, 1ddc................ ..2000 : KopnopamBHble ceTv casiau. MBaoBa T./. M.:3ko-Tpena, 2001r.,284C............... ..42.00
PeMOHT MOHNTOPOB. TUniuHbie HeucrnpasHocTu. bernos C.1.- M.:Paguoton. 320c. ..26.00 Kouréuonb COOTBETCT, B TENEKOM. 1 CBA3N./3MEDEHNS aHaNM3, TECTUPOBaHKE, MOHUTOPKHT. VBaHoB Ab.. 110.00
PemoHT MoHuTOPoB Samsung. (Bbin.64). A6nokw I". -M:Conow.,2002r, 160c.A4. ... ..3200 : KoMOuHUpOBaHHas 06patoTka CHTHanos B CHCTEMax }Paémocsﬂsw. I'pwog)bea B.A. M.:3ko- Tpern3,264c. .48.00
PeMOHT 3apyOeXHbIX NPUHTEDOB (Bbm.SWZ{. Tnatonos tO. M. 'C% oK. 2000 7.,272 c.A4 38.00 : KomnbioTepHble cvcTembl B Tenedhoruu. annuckimi K. -F’l\l.l'EXB-FTWeTep %3200326 400¢.
| Ko-TpeH3, 2003r

PeMOHT 13mepuTenbHbIX NpuoopoB (Bbin.42).Kynkos B.I . 29.00 : KomnbtoTepHble TexHonoryy B Tenecboruu. Vsarosa T.1

PeMOHT 3apyOeXHblx aBTOMarHuToN. (Bbin. 6).KoTyHoB Al . . 3500 i [P-renecponms. Pocnskos A.B., M.:3ko-Tpeks, 2003r.,252¢.. s 9.00
PeMoHT aBToMarHuTon 1 CD-nneepos. (8bin.49).K 30.00 ¢ MeTofbl KOMTLHOTEPHOI oépaéow CUrHanoB Banwocaﬂsu. HoB A.B.M:ConoH, 2003r., 0.00
PemOHT 3apy0. KONMPOBaNbHbIX annapartos. ToM 1 ?/Bbll'l.46 . ..40.00 : O6LeKaHanbHas cuctema curhanuaaunn Ne7. Pocnskos A B., M.I3KO-TBEH‘13, 2003r.,176¢. Ad. .. .39,
PeMOHT My3blKabHbIX LigHTpoB. Bbin. 48, Kynukos B, - M.: '&lMK 2001, 184c.A4.......... ..33.00 i GucteMbl cnyTHKOBOM HasuraLuy . Conosbes AA-M. 3K0-T§eH,El3 ,2000r-270¢. .. 42,
PEMOHT My3bKanbHbIX LIEHTDOB . Buir . 51 . Kynvukos AB. - M.: MK , 20011204 . Ad . .. 33 Cuctemol kommyTauuw. onbawredH b.C., G-N6:6XB, 2003r,318C. .. ... .. ovvvvesns .54.00
PeMOHT MMMOpTH5IX Tenes3opos.Bein.2, Bbin.7,86in.9 M.:Conox. 2003r.,272, 224,198 cp.Ad ..1039.00  CoBpemeHHbIe BOMOKOHHO OMTHeckve cvicTemsI nepenadi. Crniapos O., M. Conor, 2001r.240c. . .19.00
PeMOHT 3apyOexHbix Teneau3opos. Bein.44. Poun A.B. M.-Conow, 2003r., 200cTp.Ad ... .44, CoBpemenHble Mogemsl. [laryTerko O.1., M.:3ko-Tpenns, 2002r.,346 c. .56.00
PeMOHT M/KPOBONHOBLIX nevyedt. Bein. 19, M..Conow, 2003r., 272cTp.A4. ... ..5300 & Cei nopwxHoVi cesian. KopTawweackwi BT M.:3ko-Tpergs, 2001r., 302¢. .. .. ...39.00
PemorT papiotenechoHos SENAO n VOYAGER. Bin.30. M..Conow, 176¢.A4. . ..2800 i GTaHapTbl M TEXHONOTMM r%npaaneumsi ceTami casian. [ pedelukoB A, M.:3K0-TpeH%3,2003r.,2880. ....46.00
PeMoHT coToBbIX TenedpoHos. Xpycranes [1.A., M..Conox, 2003r.160C., . ... ... ..2400 : Grexnpotokonos OKG 7. Mogcvctema MPT. Fonbgwrei b.C., M..PuC, 2003r., 222c.... ... ... ....5400
PeMOHT. JneKTpoRBHraTenv acuixpoHbie. Buin.60 . Tiuxaues B.J1. M.:Conow, 2003r.,304c.. . ..3500 & CoBpeMeHHble TenekoMMyHvKaLuu. TexHonoruv v akoHoMwka. [Josrui C., M.:9ko-Tperas,2003r.,320c. . ....34.00
YCTPOIACTBO ¥ PEMOHT NEPCOHanbHOro Komnbtotepa. KH.1 v kH.2 CTused burenoy, 2004r., no 912c.. ..n068.00 & TexHonoruw 3mepeHuit niepsituHoi ceTi.(CucTemsl cmuxpouusaumw,B-lSDN, ATM.) M.:3xo-Tpe.,1 ....39.00
C6opKa KOHGrypupoBaHHe, HACTPOiiKa, MoAepHi3aLMs v padroH K. Pansd Bet ellp 2003r. 704c.... ..4500 : Tenexommyhukawm.CamoyuuTens. OCHOBbI TEXHONO Wit n?peﬁaqw UHEDOPMALY Ha PaccT., .49.00
l0UCK HEMCTPABHOCTEN 1 PEMOHT 3NeKTPOHHOV annapaTypbl 663 CXeM. IJQeBM con 1, 2004, 544c. ..4800 : TectuposaHve u puarHocTika cucteM cesu. baknanos I.[ .- M.:3ko-TpeHa, ., 268¢.. .34.00
chpoBas 3ByK03aNMCh. TEXHNOruM v cTaAapTLl. Hukamu B.A..-"HuT", 2002r., 256¢. ......... 2400 : YerpoiicTBa, cuCTEMbI v CETH KoMMyTaLy. bepnun AH.- C-T16.:Metepkow, 2003 1., 384c.. . . .54.00
LIBeToMy3bIKanbHble yCTaHOBKH. JpBe KaauHo. Muratowuve oruw, cTpodockon. Korauegmbm nas, 17.00 ¢ Iaviepenus B LchPOBBIX CUCTEMaX CBA3H. TTpaKTHECKoe pykoBopCTRO, K.:Beks+ , 2002r.,320 .29.00
GnpasodHyk 1o cxemoTexHuke yonntened. Exxos 10.C., M.:Paguococpr. 2002r., 272C. ... . .. . 2600  MHTennexTyanbHble ceTu CBA3M. E.ﬂwxuwu}%%).:M.SKo-Tpqua 2000r., 206 .
CxemoTexHuka éCVIﬂMTeﬂbe\X Kackagos Ha Gnnon'?)pumx Tpausucmgax, M..[loneka,2002 16.00 & JloxanbHble ceTi. Hoswkos K0.B. M.:3kom, 2002r., 312c.. .. . 4.00
Cxemorextutka CD-npourposarenei. Aspamenko t0.0., C.-M1.:HuT.,2003r.192¢... ... .. .27.00 : MynbTvCepBMCHbIE CET 1 YCAYTY LWMPOKOMOMOCHOTO JOCTyNa. ['ypreitase 9.00
VTerpansHble yeunureni HY. 3p.2-e nepepad. v gononw. 'epacumos B., 2003r.,522c. . . ... ..4200 : OpraHu3aLus AesTeNbHOCTY B 06NacTH paénocaaaw. puropbes'B.A., M.:3ko-Tpel .49,
YounuTen HU3Koli YacToTbI. JlioGuTenserite cxembl.d.2. M:Pagwocodyr, 002r. 304c. u 986c. . .2200 ' [lpenoctaBnenvte u GuanuHr yenyr casian. CvctemHas ukerpauus. Myccens KM., 1
Yennurenu MowHocTv HY - MHTerpanbH. MUKpocxembI.3-e uag.uenp. i aon. TypyTa E., 2003r.,200c. . ..20.00 ¢ [locnenHss MANS Ha MedHbIX kadensx. HqPq)eHoa 10.A. M..Oko-Tpewia, 224c.. . 44,
[pensaputencHble YHY.Perynatope! rpoMkocTy 1 Tem6pa, X UIATENU MHAUKALK, TypyTa E., 2003, ..2000 & MMeWmKuHrosas cassb A.CON0BLEB .3KO-pEHA3,288C., 2000T. ... ... .. ... ..o ..
Tpeasapuenshbie YHY. Jliodutenbckite cxembl. XanosH A.A-M.:Pagnocodr, 2001r... ... ..20.00 lepCneKTUBHbIE PbIHKY MOBMNbHOT cBsi3u . KO.M.I opHocTaes, M.:Casiab v Gu3Hec. 214c. A4. . .. .34.00
YCTPOICTBO ayuo-1 Bigeoannaparypsl.OT AETEKTOPHOro npveMHmka Ao UM crepeopeccysepa.,288c. ..2400 ¢ InexTpoCHaBXEHME KOMMbTEPHbIX 1 TeneKommwaKa%nouuux cucTem, Bopodbes A.HO. 2003r.,280c. . .39.00
JHLIMKNONEMS YCTPOVICTB Ha noNeBbIX TpaH3ucTopax.bionvotexa uxenepa. M..Conor, 2002r.512c.. ..49.00 ¢ CnyTHUKM v UucppoBas paguocssiab. Tanuues I, M. [IECC. 2004r., 288C. ..............ovve ... .34.00
JHLMKnoneus paguontodutens. Iectpuikos B.M.- CTI6:HWT,2000r., 368C. .. ...\ ..19.00 : PeMoHT K aKcngyaTauwsn kBasuanekTpoHHbix ATC "KBAHT'. CexpeTnl ahdbexT. pemonTa.2003r, 160c. .25.00
SHUMKnoneaws I%)aumcnK)timensi. Pagoraem ¢ komnbroTepow. Mecrpukos B.M.- CT16; HuT,2004r.,268c.. ..2400 : Lucposble ATC ans censcor casian.Kaptatuesckui B.I . M.:9ko-Tperzs, 2003r. 286¢. . ... .47.00
InekTpoHvka. MonHbIi Kype neuwit. Mpsiunmkos B.A. 4-¢ u3p.M..KOPOHA npuT, 2004 r. 416¢. ..36.00 & LiucppoBble cvCTEMbI CUHXPOHHOM KOMMYTALK. Eap%H MA, M.:SKo—TpeH@a 200 .. . ....39.00
OcHOBbI TeneBy3MOHHOM TexHukut. JyauH B., M.:.Conow,2003r., 432¢............... 3300  Llermpsl 06cnyx. Bbi30808 (Call Centre). Pocnsios AB., M.3ko-Tpewna, 2002, 270c.... .. o gggg

brioky nuTaHws Tenesu3opoB. SHUMKNoneaus Tenemactepa.sIHkosckii C.M. 7.1,7.2 . n024.00 & OTKPbITble CTaHAAPTbI LMPOBOI TPaHKWHToBOH cBsian A.OBUMHHHKOB, M..CBsi3b 1 BiaHec. 168C.
Brokw nuTanus cospemerHbIx Tenesu3opos. Popu AB. -M..Conon . 2002 . 216¢.A4 .. 29.00 : Paspa6oTka yCTPOUCTB COMPAXEHNS ANS negc, komnbrotepa Tvna [BM PC.Hosukos F0.2002r.,22
Buaeonpoieccops! cemeiictea UOC. Cepust TenemacTep. Mbsros /1., HUT, 2003r.160c. + cxel 2900 ¢ CospemenHsle MvKponpoueccopsL.KopHees B., w3, 3-€ fononH. v nepepad., 2003r., 440c
MyKponpoLeccopHoe yrpasnexute Tenesusopamy. Buworpanos BA., HT, 200r.,1ddc. . . ... 15.00 & 3awwTa KOMNbKOTEPHON MHOPMALIMK OT HECAHKLIOHMPOBAHHOTO AOCTYNa. "HuT", 2004r.,
CepByCHble pexMMb Tenesiaopos. KH.1 - kH.1 2.BMHO>Q)6AOB B.,KoRﬂKMH-He HsK C.J1., HuT 2002r. n019.00 : WHcopmaruka. Anexcees A.. M., M..ConoH, 20015, 368C.. ... .ou'vrieirennrnns
IEBU3NOHHbIE nFoueccopu ciicTems| ynpasnents. XKynasnes B.A. uan-e 2-e, pon. CTIGHuT 510c. ..2300 } ncpopmarvka YueGHuk. Ecimos A.C., K:HuT, 2003r.,400c.; Wkcbopmaruka, Samauimk 2003r, 368c.
enesv3opbl HORIZONT. KOEHKMH-LIS HsK C.J1.-C.I:HAT , 20027, 160C.4+CX. .. ......ovu ..2400 : [lpuknapHas "3onoTas” MaTeMaTika i ee NpuioXeHue B anekTpoTeXHike. Gamoy4utens.2004r.240c.
enesu3opbl LG.LLaccn MC-51B, MC-74A , MC-991A. Mbsivos I", G.IN.:HWT,2003r. 138C.+Cxembl. ..2300 ¢ Q6padoTka curHanos. Mepsoe aHakomcTso. FOkvo Cato., M.: [loexa, 2002, 176c.
.3200 ¢ OcHosbl Lchposoro Teneamﬁm. YueGHoe niocobvie. ChaupHos A B., M. Tenekom,224c. .

enesu3opsl DAEWOO n SAMSUNG Cepust Tenemactep. beaseprui 11.6.,2003r.,144c.+cx. . .

lepeHOCHbIE LIBETHbIE TeneBr3opbl.CnpasouHKK. bpunnianTos [1.M.-M.:Panvocodr,304c. . ... . ..21.00 ¢ Lindpposble (hotoannaparsl. Mapun Munues. 2003r.,208¢. .16.00

BeTHbIe Tenesu3ops!. locodve no peMOHTé,EﬂbRLUKeBMH C.A,fecknn AE.M.T JT-Tenexou, 352 c. ..3000 : Liuchposoe npeoGpasozanvie ua00paxeHHi. YueBHoe nocobue. M. - Tenekom, 2003r. 232¢. .35.00

‘coBepLUeHCTBOBAHMe Tenesy3opos 3...5YCLIT Pybanwk B. HuT., 2000r.288c. .............. ..24.00 : Tpachuka v Biugeo Ha CD. "Texxonorun MynsTumesua’. Kapnatuyk B., M.:Conow, 2003r.176c. ..29.00
"YucTblit 3ByK" TBOErO TENeav3opa. GrpasouHoe nocabue. Iavaens 3., 2002r,176c.. ..19.00 padovika, 38yK, BuAeo Ha MK MonynsipHbivi camoyuutens. Peatik F0.A. K. :HIT, 2003 1., 328c., . ..28.00
PyK0BOZCTBO N0 LchpOBOMY TeNneswaeHMo. Puday &( Bpaiic.M.: MK , 2002, 288c. - ..39.00 : [loBEPXHOCTHbIA MOHTAX MpWt Kouc‘r%uposaumm W1 MPOU3BO/ICTBE ANEKTPOHHOIA annapaTypbl. 2003r.,428 .39.00
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@ nonyyeHus cyeta Bam Heobxopmmo BEICIATL nepeyeHs KHur, KoTopsle Bel xotenu Gbi OOPMUTL MOHTOBLIN MEPEBOA HA YKA3AHHYIO CyMMY B GAMXKAMLIEM OTAENEHUMU CBA3M.
= npuobpectn, no dakcy (044) 219-30-20 unm noutoit no aapecy: mspatenscteo | 3 Mepesoa otnpasnate no anpecy: MoTopromy Banepuio Bnaaumuposuuy, a/a 53,
5 “"Papioamarop”, a/a 50, Kues-110, 03110. B sasexe ykaxute csoi Homep ¢akca, [ & Kues-110, 03110. B orpeisHom Tanore 61aHKka NOHTOBOTO NEPeBOAA HETKO YKAXHTE CBOM
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