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JATbBI, ®AKTbI, COBLITHA
31 dexabpsa 2006 2. 3axanyusaemcs cpok deiicmeust m.K. “Gonvuiux”’
noumoebix kynoroe (IRC). C I utons 2006 2. uzmensemcs pazmep oniamet
34 onepayuu, nPOBOSUMbIEe 6 PAMKAX Y4ACMUA 8 OUNIOMHOU NPOZPaMMe
DXCC. C 15 wiona 2006 2. uzmenunca nopadok npudaHus cmamyca
omdeavhou meppumopuu no cnucky dunnoma DXCC. C 19 no 22 okma6pa
2006 2. ¢ Carnxm-ITemepbypze cocmoumcs evxce200HaR Konpepenyus
Eeponeiickozo DX Cosema. B uione 2006 2. npousouuu nekomopboie
uzMenenus 6 cucmeme paouoniofumenvekux auyenzuil 6 Iepmanuu.

LUYJHSAHI, UYSXE. TPATHYECKHH MOJET “CHPHYCA”
Ha ocnose 3anuceti ¢ 6opmosom Jcyphane u paduozparm nepezosopos
06cyHcOaromea gepcuu 2ubenu IKunaxca cmpamocmama
“Ocoasuaxum-1", nonem komopozo cocmosiica 30 aneapa 1934 2.

NPOrHO3 NPOXOXKJIEHHSA HA KB
IIpuseden npoznos na okmabps 2006 2., cocmaenenmviit ha cepeoury
MecAya Ha ocHoee pesyasmamoe pabomut npozpammet lonCap npu
CREBYIOUUX YCROBUAX. MUHUMATLHBIN Y20 B036bIUUeHUs anmenHbl — 5,
MowgHocmy nepedamyuxa — 100 Bm, sepoamnocms npuemremozo
Kavecmea paouoceasu — 30%, MakcumMaibHo npumMeRUMAn yacmoma
(MI14) — 50% om MaxkcumanbHo 60IMONCHOMU.

BOJHOBOJAHOE U Y3KOHAIIPABJIEHHOE
PACIIPOCTPAHEHHE PAJJTHOBOJIH B JTHAIIA3OHE 160 M
B 3axmouumensHol yacmu cmamovu pAccMampuediomes MexaHuam
807H0B00N020 PACHPOCMPAHEHUA U NPUYUHBY NOBCEOHEBHOU
UIMEHUUBOCMU UOHOCDEDBI.

JAHNJIOMBbI
Tlpugedenvr Ionoxcenus dunnomoe “GLORIA”, “ARGA”, “Anmaii”,
“Ilapma’” u *200 nem Kasxaszcxum Munepansnoim Bodam”.

DX-INFO
Hudpopmayus o QSL-menedocepax, nodpobrvie noumoevie adpeca peoKux
paduocmanyuii u ux MeHedNcepos.

A3HHYEHKO, RW3VZ. COPEBHOBAHH A
Kanenodape copesnosarnuit Ha okmabpy u noaope 2006 2., Ionoxcernusa
copeanosanuit *“CIS DX Contest” u "The eXtreme CW World-Wide
Challenge ™, a maxoce kpamkue umozu copeanoearui *'WAG Contest
2005

0.BOPOJHH, RV3IGM. CQ-QRP
12 anpens 2006 2. eco mup ommeuan 45-10 20008uuity nepeozo nonema
Yen108eKd 8 KOCMOC, U NO IMomy N0GoAY ObLat Op2anuzoeaivl OHu
akmuethocmu paduocmanyutt kiyba RU-QRP.

QUA BFFR
Iy6nuxyemca ITonoxcenue o nayuonatsrnom QSL-61opo npu
obwecmeennom obvedunenuu “'‘Benopycckas gpedepayus
paduomobumeneti u padUOCHOPMCMEHOS ™.

F.IIEYEHDb, EW1EA; CCABPAMOB, RW3PS. SOFTWARE-
DEFINED RADIO

Pacckasz 0 cmpemumenvo pazeusarouemca HanpasIeHul 6 paouoCessu
~— npocpaMMHo-onpedenesnvix paouocucmemax. B nepeoil yacmu
cniameu Oceeujervt 0ouue NOOX00bL K PeAnU3aYUIN MAKUX CUCTEM, d
makdice pAdccmompenvl cxemd i npukiyun pabomot NONYAAPHO20
npuemnuka SoftRock40.

EHTABPb

YUTAUTE B HOMEPE 9/2006:

B.BAUIKATOB, US0I1Z. TPEEYETCS JIH BOJAbLIOH
JUHAMHYECKHA IUANIA3OH JIJISA IPUEMHHKA?
Be3z croscivix mamemamuseckux gvivucnenuli 6 cmamve denaemcs
nonbimka paccmompems mpebo8anus, NPedbAGIAEMbIE K COBDEMEHHbIM
CEAIHBLIM NPUEMHUKAM, U 0OCYOUMb YenecoofpasHoCmy no02oHu 3a
“caepxounamuxon”.
A.KY3BMEHKO, RV4LK. YCUJIMTEJIb HA IBYX JIAMITIAX
6I145C
Yeunumenv npeduasiaven 0ns noscednegnou padomvi 8 agpupe, na écex
KB ouanaszonax umeem abixodnyio mowyrocms 200 Bm (8xodnasn
Mownocms — 30 Bm) u noseonaem “pazepysums " cospemeniotii
mparsucmopnoiit mpancusep. [100po6noe onucaite KoHempyKyuy u
gomozpagpuit monmansica nomozym npu noemopenuy KoHCmpyKyiu odaxce
He OYeHb ONbIMHLIMU PAOUCTIOOUMENIMUL.

B.TKAY, RW9SY. KAKHUM JOJI)KEH BbITh YCHJIHUTEJb

MOILHOCTH JIOBUTEJNBCKON KB PAZHOCTAHUUHA
Pazeepuymoe uznosicernue mpebosaHuii K yCunumenio MowHocmu
mobumenvckotl paduocmanyuu. Bo emopou wvacmu cmamou
AHAnU3UPYIOMCA YCIOBUA, NPU KOMOPLIX d0Cmu2demca 3d0anHast
BLIX00NAR MOWHOCMD, U CHOPMYIUPOBAHLI MPeGOosANUA K NAPAMemPaM
YCURUMENS MOuHoCmu.

B.PYELIOB, UN7BV. ®OPMHPOBATEJIH SSB CHIHAJIA
B 3axnouumensnoii yacmu cmamou npedaodcend cxemd goprmuposamens
SSB cuznana c ucnonsaosanuem nozudeckux KMOIT-muxpocxem, a makce

paccmompen pegepcusivitl mpaxkm, paspabomanuuiii 018 mpancueepa
PBII1-2004.

B.AKOBJIEB, UIAC. D®PPEKTHBHAS BEPTUKAJIBHASA

AHTEHHA JJIMHOM 50/8
Tugamenvhviti KoMILIOMEPHLI AHAU3 CEOUCME BEPMUKANLHOU AHMENHBI
dnunoi 5A/8 noxasvieaem, umo € “knaccuseckom”’ uCnoOAHeH U IMa
anmenna abcomomno nenpuzoOnd oA npoeedenUA OarbHux paduocessel.
OOHAKO ¢ NOMOWbIO KOMNLIOMEPHOZ0 MOOERUPOBAHUA ABMODY YOAN0CH
paspabomame KoHcmpyKyuro anmenivl Onunol SA/8, komopas umeem
oueny xopouite napavempl.

C.BOPOJINH, UA4CHU. TIPUCTIOCOBJIEHHE JJis1 NOABOPA
JJHHBbI KOAKCHAJIBHOI'O KABEJIA
Ipednazaemoe ycmpoticmao nozsonsem noddupame mpegyemyio Onuny
KOAKCUanbHo20 Kabens, He Hapywds e20 YenoCcmHocmu.

B.INIPUXOJABKO, EWSAU. AHTEHHbI C AKTUBHbBIM
INUTAHHEM BUBEPATOPOB
B 3akaouumenviion wacmu cmamou npueedena npaKxmuieckas cxema
2ubpudno2o koavya 018 20-wempogozo duanaszona. 3mo
YEMPOLICMEO MONCHO APUMEHUMb OAA CLONCEHUSA 08YX CUZHAN08
Wil 3anumKU 2-21eMenmHott almentibl ¢ AKMUSHbIM NUMAanuem
NMEMEHMO8.

JAHJOKECT
Ob30p naubonee uHMepecHvix MAMeEPUANOB, ONYOTUKOBAHHBIX 8 MAICKUX
Homepax xcypnanos Radio Communication, QST, CQ u CQ DL.

JOCKA OFbSBIEHUN
Becnnamuvie obvagnenun nekommepueckozo xapaxmepa o nokynke,
npodasice wiu obmene pacuomobumenscKou annapamyput u
paduodemaneii.




B.XKBAHOB,
r.Kospos Bnagumupcxon obn.

AYUX 34 no cmeuleHUo cosnapaer C
®HY sTOpOro Nopsaka, 4acTtoTa cpesa
1 ROBPOTHOCTL KOTOPOTO pasHbl fpg 1
Quas COOTBETCTBEHHO (Npu nuTaHun N
ot YT, npu nutanum ot YH nobpotHocTb
®HY — Qpg). NMockonsbky Huxke fg op-
ma AHX no cmeLeH o ropuaoHTanbHa,
TO BENUYUHA CMELLEHUS 3aBUCUT NULLb
OT BENUUUHBI BXOAHOTO CUrHana u nu-
HEWHOCTU NPOXOAHOW XapaKTEePUCTUKN
noasuXXHOM cucTemsb! [T NO cMeLLEHNIO.
370 co3gaeT ycnosus Ana nuHeapusa-
LMW amnnMTYAHON XapakTepUCTUKU
3BY BBefeHueM B ero 3NeKTpUHECKUA
TpakT (B NpaAmylo seTsb netnin 3MOC)
HeNUHeHOro anemeHTa, C NOMOLLBIO
KOTOpOrO MOXHO YaCTUYHO CKOMMEHCH-
posaTtb BHOCUMble ' uckaxeHus. Pe-
anuaauus 31oro cnocoba cHuxeHuUs
uckaxeHuin 3BY nossonseTt CHU3UTHL
Harpy3sky Ha OMOC (yMeHbLUIUTL ee ry-
6uHy), ysenuunts KN rpomkorosopu-
Tensa, Hanpumep, 3a c4eT yMeHblleHns
sbicOTHl 3K.

Onsa 6onee 3chcekTUBHOrO MCNonb-
30BaHWUs 3HEprum MarHUTHOrO nons
MaKCUManbHYIO HENMUHEWHOCTb NpoXoa-
HOW XapakTepucTuku [l no cmelleHnio
cneposano 6bi BbiGupaTh paBHOW
10...15%, a He 3...5%, kak 31O Npak-
TUKYeTCA Ceryvac B BbICOKOKAYeCTBEH-
HbiX T. Kpome TOro, 8 3TOM Ananaso-
HE YaCTOT MOXHO NpeA0TBPaTUTb BXOXK-
AeHne NOABWKHOW cuctembl [ 8 He-
ynpasnsiemylo 30Hy nyTem OrpaHude-
HUA noaasaeMoro Ha T curkana, 4To
nosbillaeT YCTOWYUBOCTb paboThl neT-
nm 3MOC. OpaHako, B YCTPOUCTBAX C
OMOC ropa3pno 6onbwero apdexTa
MOXHO AOCTUYb BBedeHUeM OBYX He-
JUHE MHbIX 3NeMeHTOB — OAQHOTO B Npsi-
MyI0 (OH Yke npucytctayeT — 310 [T),
a apyroro — 8 06paTHyl0 BeTBb NeTnu
OMOC Tak, 4to6bl 3dhheKT OorpaHuye-
HUA CUrHana AoCTUrancs Npyu coxpaxe-
Hun rybunbel IMOC. 310 nossonur
npenoTBpaTUTb MOAYNauunilo Qne npu
COXpaHeHun yctonumusomn pabotebl net-
1 3MOC.

HA TIYTU

K BbICOKOJ®DEKTUBHOMY

(Mpogonxenune. Havano B NN6-8/06)

MpuseaeHHbIE TEXHUYECKUE peLle-
HUs obnervyaloT NpakTUYECKylo peanu-
sayuio H4-kaHana 3BY, HO ans artoro
pabounit ananazoH yactor 3BY Huxe
fos AOMKEH BbITb 3HaUMTENbHBIM — 3 1
6onee okrasbl. Pacwmputb ropusoH-
TanbHbIK y4acTok AHX rpomkorosopu-
Tens O CMELLEHUIO MOXHO NUWb No-
BbILUEHUEM fhg, HO NOCKONbBKY K MeXa-
HUYECKOW NPOYHOCTN NOABUKHOW CUC-
Tembl HY-ronosok 1 kK aneKkTpuyeckomn
npoyHocTu ux 3K npegbsasnalorcs no-
BbilleHHble TpebosaHus (“kak HU Kpy-
™", a KN Hu3koyacToTtHoro M Ha Hua-
wen pabodei yacToTe OCTaeTCA AOC-
TATOYHO ManbiM), TO BO3MOXHOCTU NO
CHWKEHUIO B HUX MacChi NOABWKHON
CUCTeMbI M OrpaHu4eHbl. Mpolie nosbI-
cuTb f YBENMUeHueM nnowaam aud-
dy3opa S, 4TO NPMBOAUT K yMeHblUe-
HUto rubkoctn oopmneHus.

Tak, ysenuyenue S 8 4 pa3a npuso-
AvT K ysenmyenunio fps 1 Qng 8 2 pasa,
npu atom KM rpomkorosoputens Ha
ropu3oHTanbHOM y4dactke AYX ysenu-
4YnBaeTcs 8 4 pa3sa 3a cyeT ynydlleHus
cornacosaHunsa U3ny4yarens co cpefomn.
Ha Hnawwux yacrotax KM ymeHbwiaet-
cA 8 4 pa3a 3a CYeT CHKeHUs rubkoc-
TV O(POpMIEeHUs, HO OAHOBPEMEHHO B
4 pa3a yMeHbLUAeTCa aMnnuTyaa Kone-
6aHuii noaswkHOM cuctemsl AN Ha HU3-
LUMX YacToTax (Npy U3NYyYeHUn TOW Xe
aKycTuyeckomn mouHoctu). MocneaHee
obcToATenbLCTBO NO3sonseT (Npu Co-
XpaHeHun (PopMbi NPOXOAHON XapakTe-
puctukm ' NO CmelLeHuIo) yBeNnuyuTb
Ksm B 4 pasa nuuwb ymeHbLIEHUEM Bbl-
cotbl 3K 1 marHuTHOro 3asopa. OgHo-
BpeMEHHO MOXHO CHU3UTb rMbBkOCTb
noaswkHon cuctembl A (npu coxpa-
HeHun ycnosus V>>V), naMeHuTb
KOHCTPYKLMIO noaseca u rnbkux sbiso-
A08, YTO NpuseaeT K YNpOLLIEHUIO KOH-
ctpykumn A n ysenuyeHunio ee mexa-
HUYECKOW NPOYHOCTU. YBenuyenue Ky,
npuseaeT k socctaHosneHuio KNQ
rpOMKOroBOpUTENSs C Takon moaudnuu-
pPOBaHHON rONOBKON Ha HU3LUMX YaCcTo-

Tax M K ero yBenuyeHuio Ha ropuaoH-
TanbHOM y4actke AYX eule B 4 pa3a, a
cHwkeHune TpebosaHuii K anekTpuyec-
KOW npo4HocTM 3K nO3BONUT AONOMHK-
TenbHO ysenuyutb KMNA 80 scem ana-
na3oHe yacrtot. C ysenuyeHuem S npo-
NOpUMOHanbHO yMeHbLaTca u obyc-
nosnexHbie acpdektom Jonnnepa ga-
308bl€ MHTEPMOAYNSALNOHHBIE UCKaXe-
Hus. Kak Buaum, KOMnnekcHoe npume-
HeHne 3Toro cnocoba nosbiweHus o,
n KNQ paet paxe Gonbluunii nonoxu-
TenbHbIY 3P EKT, Yem ymeHbLUeHKe m.

Ecnu oyeHuTb BNUsiHWe yBenudeHus
V Ha KNA knaccudeckoro T ¢ yyeTom
YPOBHS UCKaXeHUWA Ha Huswen pabo-
Yyen 4aCToTe, TO BbIACHAETCS, YTO OA-
HOBpeMEHHO C yBenuyeHuem V HyXHO
NponNoOpyMOHanbHO ysenuuusatb u S. B
3TOM Criydae, Kak U Npu ysenudeHuu
Kam, NpOUCXOANT NpONOPUUOHANBHOE
ysenudenne KMO rpomkorosoputens
BO BCeM Amanas3oHe 4acToT. B oBoux
cny4yasx fy; OCTAaeTCA HEeM3MEeHHOW, a
nNpu OAHOBpeMeHHOM yBenudeHun V un
S 0cTaeTCs HEM3MEHHOW U Q5. MO yKa-
3aHHOW NpuyuHe y BonblIMHCTBA CO-
BpeMeHHbIX HY-rpomkorosoputenei ¢
ropuaoHTansHon AYX oTHoWweHune VIS
(n/am2) BapbupyeTCs OKOFIO 3MANpU-
4eCKU HanAeHHOTO ONTUMarbHOTO 3Ha-
uyeHun, pasHoro 20. MpuMmeHnTeNbHO
Xe K BbiCOKO3hchekTusHOMy I'T” makcu-
manbHbi 3 PekT QOCTUraeTcs 8 TOM
cny4ae, Korga BCS ero NOBEpPXHOCTb
ABNAETCS U3Nnyyalolen, 1.e. uaeanb-
Hbi BBICOKOI(P DeKTUBHLIM [T — nyne-
CupyloLwmi Wap.

MpepcTasnsieT uHTepeC CpaBHUTENb-
Has OLeHKa BCeX NpusefeHHbIX Bbille
cnoco6os nosbiweHuns KM rpomkoro-
soputenen (puc.4). Ecnu 3asmcumocts
KNA rpomkorosoputena OT 4acTOThI
NpeACTaBUTb B BMAE rOPU3OHTANbHON
NIUHUKU U COEANHSAIOLLIENCA C Hel B TOY-
ke fpn MMHMM C Haknonom 12 ab/okT, To
ysenudeHnue V (Npu COXpaHeHUn OTHO-
weHus VI8S) u K;,, npusoasT k nponop-
HUOHaNBLHOMY noabeMy 06eux NuHUN,

soifee xXnmenkoadnw g (Fe)




B Mmupe oxueuwiux 3eyKkoe

a ysenuyeHue S (Npu NPONOpLMOHanb-
HOM yBenuuyeHun Ky, 3a cyer yMeHb-
WweHuns BbicoTbl 3K 1 3a30pa) U yMeHb-
LiteHUe M — K NOAbeMY NULib TOPU3OH-
TanbHOW NMUHUK (NPONOPLNOHANBHO
KBafipaTy U3MeHsieMOro napaMetpa).

Ecnu vactoTa foq npesbiluaeT Hux-
HI0l0 pabouyto yactoty I'T Ha 2...3 n
Bonee okTaBbl, TO HA HU3LIMX YACTOTAX,
roe cHuMaeMas ¢ YM3Y mowHocTs
MaKcuMarnboHa, oH paboTtaeT NoyTn Ha
YUCTO aKTUBHYIO Harpysky. 3TO nNOnNo-
XUTENbHO CKa3blBaeTcsa Ha ero Hafex-
HOCTU. XOTs Ha Bonee BbICOKUX YacTo-
Tax Harpyska YM34 u npuHumaet kom-
nNeKkcHbln XapaKkTep, MakcuManbHas
aMnnutyga curHana YM34 cuuxaertcs,
KaK NO TOKy, TaK U NO HanpsXeHuIo.
Kpome Toro, yctonumnsocte YM34 k
KOMMNMNEeKCHOMY XapaKTepy Harpysku c
pPOCTOM 4acTOThl NOBbILWAETCS, B pe-
3ynbTaTe HagexHas pabora YM34 go-
cTUraeTcs Npu ropasgfo MeHbllel cyM-
MapHO® MOLLHOCTH CUINOBBIX TpaH3nUc-
TOpPOB 8 BLIXOAHOM Kackage. Kpome
TOTO, NpUW BOCNPOU3BEAEHUN peanbHO-
rO My3bIKanbHOTO CUrHana Ans cosme-
cTHou pabotbl ¢ Takum T Tpebyetcs
YM3M 8 3...10 pa3 MeHblUet MOLHOC-
™, YeM ansa knaccudeckoro I'T, umeto-
wero Takon xe KNA Ha nuswen pabo-
yeWt yacTtote [7]. 3TO nossonsaeTr Aoc-
TUYb NMONOXUTENbHOro 3dhgpekta npun
UCMONb30BaHWUMW B HU3KOYaAcTOTHOM 3BY
avanorosoro YM34, a 8 Husko4acTor-
HOM T — HbIHe BbINyckaeMbix A6 Ha-
npuMmep, HECKONbKUX OAHOTURHbLIX
cpefHevyacTOTHbIX UMK LWIMPOKONONOC-
HbIX rONMoOBOK (NPeAnoYTUTENbHLI C
MOUHOW MarHUTHOR 1 Nerkon NoaBUX-
HOM cucTemamu). K coxanenuio, cospe-
MeHHbie kpynHorabapurthubie A ¢ ner-
KO NOABUXKHOW CUCTEMOW ANsa 3TOW
tienu Mano NpUrofHbl, NOCKONbKY CRpo-
eKTUpOBaHbI AN YCTaHOBKM B KpYNHO-
rabaputHoe ocopMneHune, a nocemy
uMeloT cnabbiit MaruuT.

Mpu ycTanoske KpynHorabaputHomn
A 8 ocpopMneHne cpaBHUTENBHO Ma-
noro o6bema Q5 yBENUUUBAETCA B TOW
xe nponopuuy, 4to U fpg. OAHako cy-
LLeCTBYET BO3ZMOXHOCTb CHUXEHUS Qpe
He TONMbKO C nomoubly IMOC, HO M
oxsatoM ycTpouctsa OOC no Hanps-
XeHuo npotueo-O[]C, BbigeNeHHOMY ¢
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NOMOLLBKD MOCTOBOW cxeMbi (YM3Y ¢
OTpULaTenbHbIM BbIXOAHBIM CONPOTUB-
nenuneM). Koneuno, Takas OOC cHuxa-
eT He Bce COCTaBnAwLne UCKaXeHUH
I'T, K TOMy Xe, NPUBOAUT K yBeNTUYEH N0
MoaynaunMmn Qne, HO “Ha Be3pbibbe — n
paK pbiba”!

Mpu 6onbwom 3anace [T NO MOLHO-
CTU U cpefiHeM ypOBHE FPOMKOCTM Npo-
CNyLIUBAHUA My3biKalbHbIX NpOrpaMm
Takoe 3BY cnocobHo obecneuntb nyu-
LWee KayecTBO 3By4YaHus, YeM Tpagu-
LMOHHBIA HY-rpoMKorosoputens Toro
xe 06beMa, 3a cyeT nyyulen nepexoq-
HOW XapaKTepuCTUKW, MeHblUeR YyB-
CTBUTENBHOCTU K UHPAHW3KOYACTOT-
HbIM adpekTaM, MarbIX UcKaxeHn Ha
NoBbiLIEHHbIX YacToTaX. B nonwoit xe
Mepe peanu3osaTtb AocTouHcTea 3BY
MOXHO NUWb NpPU UCNONb3OBaHUU
OMOC. MockonbKy CyMMapHas addpek-
TUBHaA NNolaab U3Ny4yaTens Takoro
I'T Benuka, TO MakcuManboHas aMnnu-
Tyna konebaHuit NOABUKHOW cUCTEMDI
Ar He3HayuTenbHa. 3TO NO3BONAET UC-
nonbL30BaTb B HEM B KayecTBe AaTuu-
ko8 OMOC anekTpeTHble MUKPOGOH-
Hble Karnclonu, yCTaHOBINEHHble € BHeLl-
Hel cTOpOHbl Anddy30pos.

B yctponcteax ¢ SMOC pekoMeHay-
eTca ucnons3osate YT. Takoe 3BY
UMeeT MHOrO A4OCTOMHCTB. Hanpumep,
OHO HeYyBCTBUTENbLHO K KayecTsy Nnu-
Hum ceasn YM3Y — [T, k tennosomy
nsMeHenuto conpotusnenuns 3K, non-
HOCTbIO afanTUpPOBAHO K NOBbILIEHUIO
Rgy. Mpu ucnonbsosanmn YH mybuna
3MOC Ha yacTote fpe npu Gonbluon
BenuuuHe Ry, OKkasbiBaeTcs ABHO He-
DOCTAaTOYHOW NS CHWKEHUA UcKaxe-
HuiA T [o ypoBHSA, nckniovaiowero nx

EHTABPb

nogyepkusanue. Bo3MOXHOCTb Uc-
nonb3osanua M ¢ Bonbuion Benuum-
HOM Ry, no3sonseT oTkasaTbcst OT OT-
NnYaoLnXcst HeNUHeRHbIMK adbdekTa-
MK TEXHUYECKNX pelLleHnit, HanpasneH-
HbIX Ha cHuxeHue Ry, (Quag), 4TO OA-
HOBpPEMEHHO NPUBOANUT K CHUXEHWUIO
pacceusaeMor na 3K MouwHocTH, MO-
AyNnsuun NOCTOAHHOMO MarHUTHOTO
nons nepemeHubiM. Kpome toro, 3BY
Ha ocHose YT MOXHO oxsaTurs Gonee
rny6okon AMOC, nockonbky curHan
OC He nogsepraercsa B HEM AONOMHU-
TeNbHOMY (pa30B8OMY CABUMY U3-3a pO-
cTa MHAYKTUBHOTO conpotmsneHus 3K.
Ecnu xe 8 3BY ans peanusauun
3MOC npvmMmeHnTb AaTyMK NO cMelle-
HUIO, TO Ha neTno AMOC MOXHO BO3-
NOXUTb (PYHKLUU NO UEHTPUPOBAHUIO
noasuxHon cuctemnol A 8 cpegHeM
nonoxeHun n GOpMNPOBAHUIO HU3LIEN
yacToTbl cpe3a 3BY. Takoe 3BY Ha oc-
Hose YT npuobpeTaeT cBOMCTBa, gato-
e eMy NpaBO HasbiBaTbCa “UHMern-
nu2eHmHbIM”,
(MpogomxeHue cnegyer).

i

A.JINTBUHEHKO,

r.lenengxuk KpacHonapckoro kpas

OTOT ruTapHbIK “Ucka3nTens” NoHpa-
sutca noburensm asyyanuns “Kreator”,
“Metallica” n 1.n. EctectaseHHo, Kopnyc
AomxeH BbITb NPOUHBIM, Nyylle Bcero
XEne3HbIM, NMOCKONbLKY NeXUT NOf HO-
ramu u BO BpeMsi KOHLepTa MOXeT “no-
nyynts csoe”.

Mepeknioyatens SA1 — aBTOMO-
BUnbHBIR, HOXHOM (NepeknioyaTtens
cseta “Gnuxnui-gansHui’). C nomo-
b0 NepeMeHHbIX Pe3UCTopoB perynu-
pyetcs:

- R16 — “neperpys”;

- R21 — 1eMmbp;

- R23 — rpomkocTs.

Avoabl 1 TpaH3ncTopbl Nyulle ycTa-
HOBUTb TeX TUNOB, KOTOPbIE yKa3aHbl B
cxeMe. B npoTnsHOM cnyyae xapakTtep
3ByyaHua MoxeT 6biTb gpyruM. CxeMa
Apowna ONbITHYIO NPOBepKy, U ee na-
paMeTpbl ONTUMU3NPOBaHLI Ha OCHOBE
KpUTMYECKUX 3aMeyaHiit My3blKaHTOB.
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A.OOQMHEL,
r.Munck.
E-mail: A_Odinets@yahoo.co.uk

Detanu n xoHcTpykuma. MNutaHne
YCTPOWCTB OCylL|eCTBNSAETCA OT AByX-
NONspHOro UCTOYHMKa 15 B C TOKOM
Harpy3ku He MeHee 100 MA. ins aTux
Lenen B cocTaBe AOMaLUHero “KMHO-
TeaTpa’ UNU aBTOMOBMNBHOrO ayamno-
KOMMNeKCa MOXHO BOCMOSMb30BaThCs
BecTtpaHcgopMaTopHbiM Npeobpaso-
BaTerieM HanpsXKeHUs, BLINMOMHEHHbIM
no cxeMe Ha puc.7. 3apgatoLnii reHe-
paTop Ha 3nementax DD1.1, DD1.2
paboTtaeT Ha uacToTe 250 ky. YacTo-
Ta Npeobpa3osaHua CoOCTaBnseT OKO-
no 30 kMy. Beicokuin KNJ (80%) poc-
TUraeTCs 3a cYeT NOMHOTO UCKIKYEHUS
CKBO3HbIX TOKOB NyTeM pa3saefneHus no
BpeMeHU MOMEHTOB BKIIOUEHUs TpaH-
3uctopos. AnemeHT DD3.1 hopmupy-
eT Nay3y ANuTeNnbHOCTbIO 4 MKC, AOC-

ABTOMATHUYECKUE

AYIANOKOMIIPECCOPBI

(OxoHuanue. Hayano B NN7-8/06)

TATOYHYK ANA NOMHOTO 3aKpbiBaHUA
TpaHauctopos VT3, VT4 npu makcu-
MarnbHbIX TOKaX Harpy3kn. BpeMeHHblie
OunarpaMMbi YNpasnsaowmx UMNynb-
cos NpuseneHbl Ha puc.8. Bricokyio
KpYTU3HY (OpOHTOB YMNpaBnaoLnX UM-
nynbcos obecneynsalotT 3neMeHTbl
DD1.3 v DD1.4, copepxaume B C8O-
eM cocTase Tpurrepbl UMuTTa.

NpeobpazosaTtens HanpsAXeHUA Bbl-
NonHeH Ha NevaTHOW NNaTte pas3Mmepa-
mu 100x50 mm (puc.9).

MNepsblit BapuWaHT yCTpONCTBaA CO-
6paH Ha NeyaTHOW NNate pa3Mepamu
140x70 MM 13 ABYCTOPOHHETO CTEKNO-
TeKCTONUTa TONWUHON 1,5 MM, BTOpOWH
BapuMaHT — Ha NNaTe pa3Mepamu
150x100 mm. YepTex nNnathl BTOpOro
BapuaHTa yCTpOWCTBa NpeAcTaBneH

Ha puc.10, a nepsoro — Ha puc.11. B
YCTpONCTBaX NpUMEHeHbl MOCTOsIHHbIe
pesuctopbl MI1T-0,125, noactpoeu-
Hble — CIM3-386, koHaeHCcaTOpbl He-
nonsipHble — Tuna K10-17, snektpo-
nuTuyeckue — 0683aTenbHO C ManbiM
TOKOM yTeukn (K53-4). OnepauuoHHble
YCUNUTEeNnu NpUMEHNMbI TONbKO C
BXOAHBIMWU KackajaMu Ha NonesbiX
TpaHsucTtopax: K1401Y[04, LF147,
AD824, TLO74, TLO84.

HacTpoi#ka. inHamuyeckue napa-
MeTpbl YCTPOWCTB HACTpauBaloTCs C
NOMOLULbI reHepaTopa TOHaNbHbIX
umnynscos (MTU) [3] n aByxkaHanbHo-
ro ocuymnnorpacpa 8 CoOTBeTCTBUM C
rpacomkamu Ha puc.2 n 3. B nepsyio
o4Yyepeab NPOU3BOAAT HACTPONKY KOM-
npeccopa, a 3ateM — asTOCTabunu-

“TP3LL-METANN AWUCTOPLUEP” ONS SNEKTPOTUTAPLI

KongeHcaTop C16 06pesaeT BLICOKO-
4acToTHOe “cunieHne”. Ona niobutenen
nocneaHero emkocTb C16 yMeHbLUaloT
(ao 1000 no).

Ecnu ucnonbayeTcs rutapHblil ycu-
nutenb MOWKHOCTLIO Bbilte 80 BT, TO

MukpocxeMmy DA1 nyywe nopobpatb
ONBbITHLIM MyTeM, Bnass B NnaTy nNa-
Henbky. [Jeno 8 TOM, 4TO OnepayuoH-
Hbil ycunutenb K140Y7 (KP140YQ7)
UMeeT NpunuuHbIA pa3bpoc napamet-
poB. HeKoTopbie 3K3eMNNspbl OTNnYa-

IOTCS NOBBILUEHHBIM YPOBHEM LIYMOB.
Ero ananor uA741 ropasno 6onee cra-
6unex no napameTpam.

Bnok nutanus Heobxoaum 0bs3a-
TenbHO CTabunnanpoBaHHbIN, Harpu-
mep, “BACY9-0,3"; “BMNCY-0,5".
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Q DA2— KP1179EH15A (L7915) K K
A*12B K smizony 14 DD1, DD, .
R4 1k VDIKR208E v 16 DD2 Ha BXOf4 YCTPOWCTBA nogatloT ToHarnb-
IV C R C5 HL1 — cBepXBLAPKMIi KpacHbi Hble UMNYNbChHl C yposHeM —6 ab
KT818EM |22°MK x168B D HL2 — cBepXLAPKNI 3emeHbii
) s VD2 K2085 + 158 (0,388 B). anutenbHocTbio 300 mc,
N
s 152 I: I —Iciz o P nepwouczm cneposanuns 10...12 c un
47TMKx 258 yacToTon sanonHenuns 1000 Ny, Mepe-
VT T | E metlas smkok R15 u3 HuxHero B sep-
v;(;m 07EM "‘f"" KA2°85 4TMkx25B 22°M“1“ R6 4,7k XHEE NONOXEHWNE, 1O 3aXKUraHMIo kpac-
KT31026M | 1 > [ [c130,1 ,9 Horo cserognona HL2 naxoasTt mo-
an‘;g’gsl - = MeHT cpabaTbiBaHuUs KOMRapaTtopa
7 ——l %}‘KMJM |c11 e HL2 DA4.3, 4TO COOTBETCTBYET HauanbHO-
i W C447TMkx25B 220MK x 168 MYy CXaTui0 Ha nepenaToO4HOW Xapak-
VT4 VD4 KA2085
KT8196M —‘l
A4 CTOPOHA IIEYATHBIX ITPOBOJHHUKOB
Puc. 7 e 00 Ll .

DD2

3atopa (puc.5). Aswxok R15 ycraHae-
NMBAIOT B HUXKHEE NO CXEemMe Nonoxe-
HUe, U Ha BXOA YCTpPOWCTBa nogaioT
KOPOTKME TOHanbHble UMNYNbCbl C
yposuem 0 ab (0,775 B), anutenbHo-
cTbio 1...3 MC, nepnogom cnegosaHus
400...500 MC 1 4acToTOn 3anonHeHns
1000 I'y. Ha nepsbiii 8x04 OCLMUNNOr-
padba nogalT curHan ¢ sbixoga MNMA,
a Ha BTOpO — C BbIXOAA KOMnaparTo-
pa DA4 .4, Nepemewan asmxok R18,
(OUKCUPYIOT noracaHume 3eneHoro cse-
Toamopna HL3 u 3axwuraHme kpacHoro
HL4. Bpems cpabaTtbisaHust KOMnpec-
copa yCTaHaenuealT pe3ucTopom
R26, a spemMs BoccTaHoBneHUs —
R25. MNpoeepsis nepenaTouHyo xapak-
TEPUCTUKY NpY YPOBHAX BXOGHOrO CUr-
Hana, 3aBblWEHHbIX U 3aHNKEHHbIX Ha
10 ab, c nomowbio R31 yctanaenuea-
10T KO3(hbPUUMEHT CaTUA B Npedenax
o7 2:1 40 3:1. Ha 3TOM HacTpoka KOM-
npeccopa 3asepllieHa.

[ins HacTpowku aBToCcTaBunuaaropa

Puc. 9
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tepuctuke ACT. Kak u 8 npeabiayuiem
cnyvae, Ha NepsbI BXOA OCUKNNOrpa-
da nogawT curHan ¢ sbixona [TW, a
Ha BTOpOW — C BbIXOAA KOMNapaTopa
DA4.3. C nomouibo R19 ycranasnu-
BaloT spems cpabartbiBaHus ACT oko-
no 300 mc, a R25 — Bpems soccra-
HOBneHus 8 Npeaenax 8...10 mc. Cre-
feHb CXaTus yCTaHasnusalT Nno nNe-
penaToyHOn xapakrepucrTuxke “nop-
CTpoeyHukom” R24, nonasas Ha BXog
YCTPONCTBa CUHYCOUAANbHBLIA CurHan
yactoTon 1000 My C 3aBbILUEHHBIM 1
3aHumkeHHbIM Ha 10 a6 yposHeM oT-
HOCUTENbHO HOMMUHanNbLHOro -6 b
(0,388 B). Cnenyer 06paTutb BHUMA-

HWe, 4TO Npu HACTpOIKe KOMNpecco-
pa CUrHan KOHTPONUPYIOT Ha BbiXoae
DA2.3, a npu HacTtpoiike astocTabu-
nusatopa — Ha sbixone DA2.2. MNo-
CKOMbKY CpeQHWe YpOBHW My3biKalb-
HbIX CUTHaMNOB HWKEe MUKOBbLIX, HEOB-
XOAKMO KOMNEeHCKUpoBaThb ocnabnenuve
curqana ACT, ycraHosus koagduuu-
eHT Nepenayun ycunurtena DA1.3 ¢ no-
moulbio R8 Ha yposHe 6 ab.

Tenepb Ha BXOA YCTPOUCTBA MOXHO
NOAATH CUrHaN C HOMUHANbHBLIM YpOB-
Hem 0 ab (0,775 B) u xoHTpOnuposaTth
cpabarbisanue ACT u OYP no ceeto-
avopam HL1...HL4. Ecnu yposeHb

curHana Ha sxoge yctpowucrsa byaer

HeaoCTaTouYHbIM ANA cpabatbisaHus
ACT u OYP, Heo6x0auMO CHU3UTL NO-
porosbie HanpskeHusa VRer1 # VREF2
KOMMNapaTopOoB-yCUnuTenen ymeHblle-
Huem conportusneHuin R21 u R28 unu
BKNIOYUTL Ha BXOAE YCTpOWCTBa A0-
NONHUTENbHBLIN ycunurens. B takom
cnyyae K03chuUUeHT Nepeaaun sbi-
xogHoro ycunutens DA1.3 ¢ nomouubio
R8 noacrpansaercs 8 CTOpOHY yMeHb-
LUEHHS.

HacTponka ABYyxXKaHanbHOro sapu-
aHTa ycTpoucTsa (puc.6) nponasoaut-
CAl @aHaNOrM4YHo, C TEM OTNUYMEM, YTO
DONONHUTENbHOE YCUNeHue ycTaHas-
nusaerca ¢ nomouybio R75 n R80.




Cnenyet OTMETUTD eLle 0OHY UHTE-
pecHyI0 0COBEHHOCTb ayanOKOMIIpec-
copa, NOCTpPOEHHOro 13 nocneaosa-
TenbHO BrnoYeHHbIX ACT u OYP. MNo-
CKOMNbKY UX NOPOTU BbICTaBNAKTCH He-
3aBMCUMO, TO, BBEASA B Lienb ynpasne-
Hua ACT QOnonHUTENbHYIO KOppeKTU-
pytoLyio yenouky us ®HY u ®BY, mox-
HO n36upaTenbHO N3MEHNATL KO3 du-
uneHT nepenayn ACT npu nosABNEHUM
Ha BXOAe YCTpOWCTBA MY3biKanbHOro

curHana, fgaxe He npesbllwaoulero
HOMUHaNbHbLIA ypoBeHb. Mpu 3aTom
cneayer yunTbisath, YTO 8 My3blkarb-
HOM CUrHane MOLLHOCTb ChnekTpanb-
HbIX coCTasnawwmx Huxe 150 My n
sblwe 4 My ropaspo 6onbwe, yem 8
peyesom [4].

Aemop 6ydem pad obpamHol cesi-
3u u obpaweHulo yumamenel Ha ao-
PEC 311eKMPOHHOU NOYMbI;

A_Odinets@yahoo.co.uk
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BO3BPALLIAACH K HANEYATAHHOMY

(“PM”1-3/05)

“Elektronika

A.BASSO.

CTEPEOYCUNUTEIND Hi-Fi “C PbIHKA”

B onbiTHOM npubope 6nok aexypHo-
rO NUTaHUs peanu3osaH Ha manoraba-
puTHOM TpaHcopmaTope Tr c Hanpsxe-
HWem BTOpUYHOK 06moTkn 15 B, avop-
HbIM MOCTOM M IMC “TpexHoxHOro” cTa-
6unuaatopa Hanpshkennem 12 B. JanHoe
Hanpskenne obecneynsaeTr TEKyLLYIO
paboTy 1 COCTOsHME rOTOBHOCTY NpUem-
Huka Y. MockonbKy (C TOUKM 3peHUs 3KO-
HOMMWU BHEPTUMN) HEXENATENBHO, YTOBLI
ycunuTenb NOCTOSHHO HaXO0AUNCs 8
OEeXYpHOM pexume, nepen CXemon
cneayer ycrtaHosutb obwui (reqe-
panbHbiiA) CeTeson BbiknovaTenb. Ta-
KO@ pelleHne HenpeMeHHO OKYNUTCs,
nockonbky B roay scero 8760 yacos,
MOMHOXMB KOTOpbl€ Ha MOLLHOCTb Ae-
XYpHOTO NUTaHUA npumepHo 5 Br, ner-
KO NoAcHMUTaTh 3KOHOMUIO. .. [10N06BHbIA
rNaBHblil BbIKMIOYATENb SBNAETCA XKe-
natenbHon NpOoMNaKTUYECKONU MEpO
ans ycTpoitcts nobbix TMNOB.

Mutalowee HanpaxeHue Ans
SAA1351 (npumepHo 8 B) 3apaetcs
nocpeactsom crabunutpoHa D14
(ZPD8,2). Bknioyenne cucremsl (ycu-
nuTens) NpoucxoauT Npu noaaye Ha
KOpPOTKOE BpeMs NUTAIOLLErO HanpsxKe-
HUA Ha Bbisoa 5 SAA1351. 3T0 MOXHO
OCYLIECTBNATh HEeNOCPEeACTBEHHO C
NOMOLLBIO PACNONOXEHHON Ha yCUnu-
Tene kHorku “Bkn” nnn komanpaon BKN

{Mpopomkerue. Havano B NN5-8/06)

c NAQY. B ato spems Ha sbisoge 5 IC2
nosiBNSAeTCS BLICOKUIA YpOBEHb, NOA-
0EepXNBaoLWMIACA A0 BbIKNIOYEHUS, KO-
TOpbIA OTKpbiBaeT TpaH3ucTop T2,
BKkNKOYaowmin pene J. 3ambikalowun
KOHTaKT pene NoAknoyaeT K CeTu
TpaHCOpMaTOp NUTaHUS YCUNUTENS.
Mpyn HaXaTun pacnonoXeHHON Ha yCu-
nutene KHorku “Beikn” unu ananoruy-
HOW kHonku Ha MY Ha Bbisope 5 1C2
NOABNSETCS HU3KUW YpOBEHb, T2 3ak-
pbiBaeTcs, pene J oTnyckaeTt, u noga-
4Ya NUTaHWUA Ha yCunuTenb npekpalua-
eTcs (Bnok aexypHOro nuTaHus ocTa-
€TCs B AeﬁCTBMM n cnegnT 3a BO3MOX-
HbIMKU KOMaHOamu).

NocTynaiowme M3 nepenatynka UH-
pakpacHble KOAOBbIE CUTHaTbl MPUHK-
matotca potoauogqom D13, noaxnio-
YEHHBIM K BXOAYy Npeaycunutens-gop-
muposatens IC1 (TBA2800). Ycunen-
Hbi€ U OT(OUNBTpOBaHHbIE OT MoMex yn-
pasnsaiowme curHanbl NOCTynaKwT Ha
Bxop [C2. YacToTa TakTOBOrO reHepa-
Topa UMC npuemnuka 3apaercs nbe-
30pe30HATOpPOM C 4acToTon 455 kly,
NOAKNIOYEHHbIM MeXay BbiBOAaMu 2
n 3. PasymeeTcsa, HYy®HO, 4TOBbI 3Ta
yacTtoTa cosnagana C 4YaCTOTON reHe-
paTtopa MNAY. Kak nokaszan moi onbiT,
Nbe3ope3oHaTopbl He Tpebosanoch
nopbupatb. O6a peszoHaTOpa Cpa3sy

xe “y3Hanu apyr gpyra”, 4to Bbino npo-
BEpEeHO Ha MHOrux obpa3suax (C Heus-
MEHHO OTNUYHBbIM pesynbratom!). Ta-
KUM 0Bpa3oMm, CUCTEMY ANCTAHLMOHHO-
rO ynpasfeHUs MOXHO OXapaKkTepu3o-
BaTb Kak BECbMa CTabunbHyI0 n Haaex-
HYIO.
C BbiBopos 21, 22 n 23 IC2 mOxHO
CHUMATb CurHanbl aHanorosowm Ha-
cTpoviku. B Halem cnyyae oxn ucnonb-
3yIOTCA ANS perynmposkn rpOMKOCTU U
Tembpa 3syka. Ha atux suixonax UMC
Nony4aloTCa NpAMOYTONbHLIE MMAYNb-
Cbl 4acTOTOM NpumepHo 14 ky C ko-
3hPMLNEHTOM 3aNONHEHUS, UMEHSIO-
uwnmMCcsa 8 3aBUCUMOCTU OT BENMUYUHDI
curHana ynpasnenus. lMponyctus kax-
OblIA U3 3TUX CUTHANOB Yepe3 NHTerpu-
pytowyto RC-yenouky (R=100 kOm,
C=1 mk®), nony4um “crnaxeHHbie” yn-
pasnswoume curHane!. MNpaspa, nony-
YUTb-TO Mbl UX nony4unu, Ho UMC
TDA1524A, ucrnonb3yemas B Hallem
cTepeoycunutene, Tpebyer uHsepTu-
pOBaHHBIX YpOBHEl. 3TO UHBEPTUPOBA-
HMWe 1 ycTaHoBKa Tpebyemoro Havanb-
HOTO YpOBHS OCYLLIECTBNAETCS NOCpea-
CTBOM Tpex anementos IC3 (LM324).
CurHansi, nony4eHHbIe C BLIBOAOB 3TUX
QY, ynpasnsT COOTBETCTBYIOWUMHN
BXOAAaMn HaCTpOWKKU CTepeoycunute-
nsa. 3TN e BbIXOAHBIE CUrHanbl yn-

soxdAee xnmenxxo adnw g
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paBnsIoT CBETOAMOAHON UHAOUKaLKEN.

B ycunutene umeeTcs Takxe BO3-
MOXHOCTb MECTHOrO ynpasneHus. OHo
MpoOuU3BOAUTCA MOCPEOCTBOM KHOMOK
ynpasneHus. Ecnu Ha sbiBOge 7
SAA1351 HU3KUIX ypoBeHb, TO ynpas-
neHue ocyutectensetcs ot MAY. Ecnun
e Ha BbiBofle 7 OKa3bLIBAETCSH BLICOKUIA
yposeHb, To MMC pearupyert Ha curHa-
nbi, NocTynawuiue Ha BoiBogb! 11...15.
Mpu MeCTHoM yrnpasneHun Heobxoau-
Mblli BbICOKUI YPOBEHbL aBToOMaTudec-
kit oBecrneunsaeT TpaHaucTop T1.

Bnok npuemHuka guUCTaHUUOHHOTC
ynpaeneHust A U3roToBUN Ha OBYX ne-
yaTHbIX Mnartax. Ha nepeoit pasmectun-
cA npegycunutens-copmMuposarenb Ha
TBA2800, Ha BTOPOM — Cam MpUemHUK.
MocnenHss nnata — OBYCTOPOHHSASA.
UepTexu nevaTHuIX Nnat U pasmetie-
HUSA ANEMEHTOB NpuBeaeHs! Ha puc.26
un27.

Mnaty npegycunuTens nocne MoHTa-

Xa 4 nposepku paboTkl cnegyert Tuia-
TenbHO 3KPaHWPOBaTL ANA 3aWNUThLI OT
nomex. C 370 Uenblo U3 NyXeHon xe-
CTSHOU NMNAacTUHKK TonuiuHon 0,5 mm
uarotasnusaeTcs Hebonbwas akpa-
Hupylouwias kopobouka, cooTBeTCTBY-
ouias paamepam nnartel. He 3abynb-
Te npogenatk GKHO ANs ¢oroauoaa,
13 KoToporo oH ByaeT “BbirnAnLIBaTL”
BO BHelUHWA mup. MoaknioweHue nna-
Th! MOXHO BbIMONHUTHL MANOCKUM Tpex-
KUNbHbIM Kabenem, Ha KOHUE KoTopo-
ro MOHTUPYETCS LUTENCEeNbHasa BUIKa,
MooXO4sLIas K COOTBETCTBYIOWIEMY
pasbemy Ha nnarte npuemHuka. [laH-
Hblik ONOK MpUKpennseTcs K nepegHeit
naHenu ycunutens, xenavenbHo 3a
HeBOoNbWNM OKOLIKOM, CHabXeHHbIM
nponyckawouum NK-usnyyenune counb-
TPOM, KOTOpbLI TalKe CRNyXuT ans 3a-
wuTHl oT nomex. Ecnit paHHan cxema
MoCTpoeHa Ha mnarte, Mony4YeHHON U3
“0oCTaHKOB” Tenesu3opa, To 3KpaHupy-

loulas Kopobka yxe umeertcs, 6onee
TOrQ, MOXHO UCMONb30BaTh Takke u K-
hunbTp.

Ha nnarte npuemHuka TpebyoTcs
nepembivkit Mexay OBYMs CTOpOHaMu
(ob03HaveHbl Ha pUCYHKE 3HauKkamu
“X”). 3T Nepembivkie peanuayloTes no-
CpPEencTBOM BHLIBOAOB AeTaneit, Bxoas-
L{MX B gaHHOE OTBEpCTUE, NOITOMY UX
HYXHO nponasTs ¢ 06enx CTopoH nna-
Tol. Kak BUOHO U3 pucyHka, manoraba-
PUTHbLI ceTeBoit TpaHcopmarop 6no-
Ka OEXYPHOTO pexuma TakKe yeTaHoB-
neH Ha nnate. NeuyaTHbie OPOXKK K
nepsuuHoOi 0BMOTKE TpaHcopmaTopa
U KOHTakTam pene J HaxogsaTcs nog
ceTeBblM noTeHyuanom. MoaTomy nog-
KMYeHUe nnatbl K MuTaHuio cnegyer
Mpov3BOANUTL OMEHb BHUMATENbLHO U OC-
TOPOXHO, Y4UThIBAS ONACHOCTL CONput-
KocHoBeHusi! B kauecTBe HagexHOW
Mepb! NPegoCTOPOXHOCTY AaHHBLIE Me-
CTa Ha Me4arTHoi NnaTe 3akneunsanTcs
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U3onALUMoHHOU neHTon. [Ina IC2 n IC3 L +12V ;2:30(:\1’
uenecoobpasHo YCTaHOBUTL MaHenbKu. 1 =1
C uHTerpanbHoi cxemoit SAA1351 06- ;
paLtaeMc| OCTOPOXHO, MOCKOMNbKY OHa, 6 - 15V

K COXaneHuo, BeCbMa YyBCTBUTENbLHA
K CTaTUYeCcKMM 3apsaam 1 nNerko Moxer
OTMPaBuUTHCA “B MUP UHOW'! B kauecTse
pene J s ucnonbaosan HG4124 012-

4
] >/BC1828
1Z-1 ¢ pabouum HanpsxkeHnem 12 B u
 Pounkde
|4 10

50 T2

5]

OOHUM KOHTaKTOM. B HacToAulee Bpe- |iCS2
MS UMeeTCA 2-KOHTaKTHaa BEpPCUa 3To-
ro pene. OHO Takke NogxoauT Ansa Ha-

-
1
T
: ot
%:’
2

e Lenu v sensieTcs naxe Gonee Ha- -
LOEXHbIM, MOCKOMbKY MOXET MOAKIMI0- r 5
vaTb o6a nposoaa cetu. EcTecTBeHHO,

B 3TOM CMyyae pUCYHOK NevaTHoi nna-

Thl HYXHO HEMHoro npeobpasosars. 1 N’j’“"\\ : DA
KHOMK#A ONA MECTHOro yrnpasneHus ; y
MOTYT 6biTb MPOU3BOMBLHOMO TUMA, Of- 5 By
penensemMoro acTeTuueckumm coobpa- Tpopocts

KeHUuamun.

{OkoHuaHnve cnenyer)




TaHyyem om numaHus

CEHTABPb

KC600 |470Mk

U.CEMEHOB, HaenusaeTcs HeoGxoaumMoe BbIXOgHOE

r.dy6Ha Mockosekoit 66n.  HanpsikeHue (B COOTBETCTBMM C Tpeby-

eMbIM HarpeBoM nasnbHuka). Peryns-

i 99 TOp CMOHTUPOBaH B NNacTMaccoBsoi

&KX T kopobke pasmepamu 80x140x40 mm.

o Crabunutpox VD2 ycTaHosneH Ha 4io-

FU1 0,2A paneeom yronke 35x35x40, a TpaHaun-

b * = »- : CTOp — Ha TMMOBOM TennooTsoae AMnS

R3 é R1 kopryca TO-220 uepes CroasHy!o npo-

i 30k 130k Knagky (Ha Konfektope HanpsxeHue
| VD1 KL|405 220 B!). MOHTaK — HABECHGIA 1 BLINOM-
Bbixon ,;,SZ 133 HEeH M30MMpOBaHHBLIM MPOBOAOM Ceve-
2208 HL1 + ~220B HueM 1,5 Mm2, BbiXogHblE KNIEMMb! —
Ansor vD2 c1 cTanpgapTHas 6biToBas poseTka, ykpen-

nexHas Ha Kopnyce.

- x350B CrabunuaaTop QOnycKaeT BKNIOYeHUe
% - o nasinbHMKa MowHoCTLI0 no 100 Br.
- flureparypa
Heckonbko neT s nonb3osancst na- 001' M'CSMeHOB’ naSS;H?\l;;ST%T;ﬂ o
ANLHUKOM MMMOPTHOIO NPOU3BOACTBA \o | 220 | 210 | 200 | 180 | 160 1. — Panumup, 2002, N10, C12.
220 , 0. 308 | 204 | 280 | 252 | 224 2. Tpencrep P v x.Meno. UcTouHnkn
BX35~BT, HO BCEMY MPUXOanT |£0Heu. B nuTaHns. — M.: Mup, 1991.
Xopoluuit 6bin nasnbHUK (nerkuit, dbi-
CTPO BbIXOOWI HAa PEXUM), HO neperpe- g — s "

Bancs. Y npuxogunock BkniovaTb ero
B CeTb Yepe3 KOHAEHCATOPHbIt fenu-
Tenb HanpskeHus [1]. Npuobpen Ho-
Bbit, IMNCH25-220. AkKypaTHO u uuc-
TO COENaH, BLIMMAOUT HE XyXe, YeM UM-
nopTHblir. [axe rapaHtus Ha 2,5 ropa!
Ho HarpesaTtenb paccyMTaH TaK TOWHO,
YTO [aXe MPU HE3HAUUTENbHOM CHIKE-
HWU HanpsKeHWs B CeTi NasNbHUK He
porpesaetcs (“maxer”).

Mepexogutb Ha nuTaHue ot JIATPa
Unn CEKLMOHUPOBAHHOIO TpaHchopma-
TOpa — Moz PYKOit He 0Ka3anoch noaxo-
oswero. Ho roe B3sThL HepocTawouiue
BOSLTLI? Pelltn nepeitT Ha NMoCTOsH-
Hbi TOK. [pyt BLINPSMNEHUK NepemeH-
HOro HanpshkeHUs QUOLHBLIM MOCTOM
Uguix =1,4Ugx. N5 yno6cTBa MOXHO CO-
CTaBUTbL NepecyeTHyio Tabnuyy.

Ha nocnegHeM 3HaueHWu 1 OCTaHO-
BUMCS, T.K. e0Ba NK HanpsxeHWe yna-
et Hwke 160 B (aT0 yxe aBapuitHbiit
pexum). B uHrepeane 220...160 B no-
NY4aIoTCS BrIOMNHE NpUeMneMble 3Have-
HWS MOCTOAHHOMG HanpsxeHus. [ins
perynupoBKM Harpesa MCMonbL3csan
HEeCnoXHoe YCTPOWCTBO.

Cxema Brniovaet auoaHsiii moct VD1,
koHpeHcarop cuneTpa C1, ctabunutpoH
VD2 u perynupyoumit TpaHauctop VT1.
MepemeHHbIM pe3uctopom R2 ycra-

B.XBOCTWK,
c.Llapenaposka Xapbkosckoit obn.
E-mail: xvww33@mail.ru

s TABUTIUSATOP TOKA
0...300 MA

+5 .3o8
g] v P
PA1 RS
R2 56k %
] e
“300mMKkA”
R3 1k o
M
“300MA"
R& KT973A ,
SZ\AIBU'IA 4,7k KT31D7A <Buix +
VD2
V12
KTS03A
R6 100
KT503A .
<Bux -
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npennaraeM Onok nutaHua gnsa
KOHCTPYKLUMI Ha onepaluoHHbIX YCU-
nutenax. OH COCTOUT U3 OBYX CTyne-
Hewu.

Ha tpanauctopax VT1...VT4 (puc.1)
cobpaH ocHoBHOI cTabunusarop Ha-
npsxkeHua (+25 B). [lanee 3to Hanps-
XeHue nocTynaer Ha choopMuposaresb
OBYXMOMAPHOro HanpshkeHua Ha DA1,
VT5..VT7 (puc.2). Ha Bbixoge nosny-

V15
KT6D85

R1D 4,7

VT
(¥ \Mn266 RE
B8 | (3 ; s
0. IMK
2
zzsng;x R1 R7
X.
‘i: [I]S,Sk Z 3.3
\ N
Puc. 2
Ac—e . - . 3+12,6B
R9
47k

[ns 3apagku akkyMynsTopos, UCTbl-
TaHui paspabarbiBaeMblx YCTPOWUCTB U
T.M. 8 NPUMEHA 3TOT cTabunusarop
Toka. OH no3BosseT 3agark B Harpys-
KY (pUKCUPOBAHHBIA TOK, KOTOPLIA yC-
TaHasnusaeTcA nepeknovarenem SA1
(nnaeHas perynuMpoBKa ocCyLllecTBna-
€eTCA NepeMeHHLIM pe3ncTopom R4).

Crabunuzatop pabotocnocobeH
npu HanpsaxeHut nutaHua ot 5 B. B
cnyvyae ucnonb3oBaHua tonee BLICO-
KOro BXOQHOIO HanpsKeHUs TpaH3uc-
Top VT4 Heobxoanmo yCTaHOBUTL Ha
paguarop.

Hanagky cxembl Ha4yuHawT ¢ Ha-
CTpoiiku nokasaHui npubopa Ha Gonb-
wem guanasoHe. MopaiT Ha Bxop Ha-
npsxeHue +10...15 B, Bhixog crabu-
f3aTopa HarpyxaiT pe3McTopoM Co-
npoTtusneHuem 10...30 Om (2 BT) ¢
nogxniyYeHHbIM nocnenoBartenbLHo
KOHTPOfbHBIM MUIINIMAMMIEPMETPOM.
Mepekniovarens SA1 yctaHaBnusawT
B nonoxeHue “300 MA”, nepeMeHHbIM
pe3aucTopoM R4 BLICTABNAOT MO Npo-
BEPOUYHOMY MUnnuamMnepMmerpy ToK
300 MA u, nonbupas R2 unu R5, no-
61BalOTCA COOTBETCTBYLIEro nokasa-
HuA uHamukartopa PA1.

[anee nepeknwyawt SA1 Ha
ouanasoH Huxe (“30 MA”) u nopn-
6upawT R9, nobusasck Toka 30 MA
Ha NpoBEpOYHOM aMmnepMmerpe.
PA1 ponxeH nokaabiBaTb “30”.
AHanoruyHo HacTpauBaT K oc-
TanbHble guanasoHbl (“3 MA” n
“300 mxA”) non6opom R8 u R7.

B npuHuune, B 3aBUCUMOCTH OT
KOHEYHOro 3HaYeHUs LKansl u3me-
PUTENbLHOR roNoBKK, MOXHO Bbib-
patb npegensl 10, 30 unu 50 (mak-
cumMmanbHble 3HaveHus Toka — 100,
300 unu 500 MA). Pesuctop R3
nog6upaiT npu HeobxoguMocTu
perynupoBKu TOKa ¢ HyneBoro 3Ha-

YEHUst Ha CaMOM MeHbLIeM npepe-
e usMepeHus. i

Tpan3uctopbl VT1...VT3 MOXHO
NPUMEHUTL Niobbie ManoMouHble
KpeMHUEBbIE, 8 BbIXOOHOK — J110-
6oit cocTaBHOM C [ONYCTUMBIM TO-
KoM He Huxe 0,5 A u MouwHOCTLIO
10 Br.

Ecnu noMeHATb CTPYKTYpY TpaH-
3UCTOpPOB (N-p-n BMECTO p-n-p), ne-
pesepHyTb ctabunutpod VD2 u
csetonuon VD1, To MoXHo ucnonb-
30BaTb 3TY CXEMY C obuum "+,

)

yaerca crabunuaupoBaHHoe Hanps-
XeHue +12,6 B, a B Touke coepune-
HUA IMUTTEpOB TpaHaucTtopos VT6 u
VT7 — cpedHAR ToUKa UCTOMHUKOB MK-
TaHuA (0 B).

Detanu. TpanaucTopsl VT2, VT3 u
VT5 moxHo 3ameHuTs Ha KT315B, [,
KT603; VT4 u VT6 — Ha KT801,
KT807, KT803, KT817; VT7 — Ha
KT816A, N214, M606, MN605. Brinps-
MUTENMbHbLIE AUOALlI 3aMEHRITCA Ha
KN202[. Bmecto OY DA1 nogonayt
K140yQe6, K140yQ7, K153y[Q1,
K153Y[15. MoxHo ucnonb3oBaTh u
K553Y[12, Ho y Hero apyras LoKones-
Ka.

Cunosoit TpaHcopmatop T1 Hamo-
TaH Ha IEHTOYHOM MarHuTonpoBoae
LM16x32. O6motka | conepxut 2200
BMTKOB nposoga M3B1 0,2 mM; 06-
MoTku lla u [16 — no 150 BuTkos MNIB1
0,5 Mm.

Hanaxusanue. BHavane nogGopom
pesunctopa R2 ycraHasnusawT ToK
yepes cTabunuTtpoH VD6 okono 10 MA.
3arem pesuctopoM R8 Ha Bhixoge |
CTyneHu Broka BbICTaBNAKT CyMMap-
Hoe HanpskeHue 25 B. [lanee ¢ no-
Motibio R10 perynupyloT TOK Konnek-
Topa VT6 (10...15 MA). PeaucTtopom
R9 nobueaioTca oAMHaKOBLIX 3Haye-
HWit BUNONAPHBIX HAMPAXKEHWIA,

—_
O

BnHewNnU wWo wakhHe]
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(pu 3apsfake aKkyMynsiToOpoB Bax-
HO onpefenuTk BpeMs €€ OKOHYaHUs.
Mpeanaraemblit UHAUKATOP CUrHanNu-
3upyet 06 3TOM 3aropaHueM cBeToau-
ona. Takou curHanu3aTop MOXHO cae-
natb ANs akkymynaropa ¢ nobeiM pa-
6ounM HanpskeHueMm, ecnu nono-
6paTtb cooTBeTcTBYIOWKIA CTaOUNUT-
POH.

[aHHbI tHAUKATOP paccunuTaH Ha 6-
BONLTOBLIA LWLEMNOUYHOR aKKyMYNATOpP.
MHAankaTop cocTout us ctabunutpoHa
VD5 (KC191A), kpacHoro ceetoamona
HL2 rtuna AJT11026 u pesuctopa R2.
Mpu 3apsinke axkymynsitopa noTtpe6-
nAeMbIf TOK YMEHbLAETCs, a Hanps-
XeHue Ha Hem ysenuuusaercs. pu
NOSTHOM 3apsfie HanpsKeHUe Ha aKKy-
MynsiTope CTaHOBWUTCS paBHbiM 7,8 B.

MHOUNKATOP
OKOHWYAHWVA 3APALOA

VDA1...VD4 [1202 (KL1402) VT1 34C5KV9
+10...12B R31 (K7817)  ,g35 328
~220B ~9B ° +
/N VD5 RS
R1 KC191A
4,5k v 120
Cc1== Y HL2 |
220MK 4 % |An1026
Kp.
HL1 ’;, y (xp.) 1 Ra
An1028 R2 “| 560

Crabunutpon VD5 umeer Hanpsixe-
Hue ctabunusauymm okono 9 B, a na-
DeHue HanpshkeHUs Ha ceetoguone
— npumepHo 1,4 B. Moka Hanpsixe-
Hue Ha C1 MeHbLUB 3TOU BENUYUHLI,
VD5 3akphiT, 1 cseroanon HL2 He
roput. Kak Tonbko HanpsixeHue npe-
BbICUT 3TO 3HA4eHue, CBETOAMO. 3a-

ropaercsl KpacHbIM LiBeTOM. PeaucTo-
pul R4 1 R5 nopno6paxb Takum o6pa-
30M, 4TOGb! Ha akKymynsTope B 37O
Bpems obecrie4nBanoch HanpsKeHue
7,8 B.

Ceseroanoa HL1 HauuHaeT cBeTUThb-
cA npu HanpsxxeHuu 4,5 B u unanyn-
pyerT BKIOUeHUe ycTpoucTaa.

BO3BPAWAACH K HANEYATAHHOMY

(“PM”3/06, C.18)

“NeKTPOHHbLIN

B cmambe 8 mabnuue kodose npo-
wueku T13Y ecmpevaromcs owuboy-
Hbl8 cumeonsl (pycckue 6ykeni). INo-
ckonbKy mebnuye npedcmaensem co-
601 38ykoeoll ¢halin, oWUbKU He enus-
tom Ha 3eykoeocnpouseedeHus. Bmec-
mo pycckux 6yKke MOXHO nocmasume
namunckue 6ykebl unu yugpbl, 63s-
mebie Uz cocedHux cmonbyos.

Kak nokasana npakTuka, ons peank-
HOCTW BOCHipou3BeaeHuss nas cobaku
yCUNuTenb AOMKeH UMeThb BHIXOAHYH
MouwHocTb 30...40 Br. [1ns srtoit yenu
noaxoAuT Mukpocxema TDAB8563Q, y
KoTopoit 06a kaHana pa3suBatloT MOLL-
HocTk Ao 40 BT. Harpyakoit yeunurtens
DOMKHBL! ObiTh MOLHbIE AMHAMUUEC-
Kue ronosku, Hanpumep, 25AC-1304
(75 BT).

Ans Takoro yeunutens Tpebyercs u
cooTBeTCTBYIOUWMIA ONOK NuTaHus, TyT
Kak Henmb3s KcTaTu nonancs Ha rrasa
B LC-235ATX ot komnbloTepa. OH

nec”’ Ha MN3Y

obecrieqnBaeT Ba BbIXOAHbLIX HanpshKe-
Hus: 5 B/19An 12 B/B A
B naHHOM 6noke nutaHus Hanpsxe-

-2208
81 /K31 /K11
JeneHml,
BDK MMTAHUS I <
LC-235 ATX g
depHbl o
Jiepﬂuﬁl ) K3 K2.1
KPACHKG |
B e R
« UAT 0A1
TOABSS3A |11 13 |10
2
2
c1 e
I_i
€2 4 B2 [2_"S_JB |:. 6I7 |9
MK
- BA1 BA2
25AC-1304
{4 On, 75 Bm)

Hue 12 B ucnonbayercs ANs nUTaHus
YM34. [Ins Toro, 4To6bl 3TOT BROK Mu-
TaHusi HopMansHo paboran aBTOHOM-
Ho, B kabene, uayuiem Ha maTepuHc-
Kyl rnaTy KommnbloTepa, 3amblKaloTcs
mexay coboit seneHblft U YepHbIA npo-
BOAHMKM. OCTanbHbIE (HEHYXHbIE) MOX-
HO YKOPOTUTb.

Mukpocxema DA1 pasmeutaercs Ha
paguatope nroLaabo okoso 200 cm2,
OHa nnoTHO NpuKUMaeTcs K paauaro-
py. ¥ nNog Hee HaHOCUTCHA TennooTBO-
oAwas nacra (KNT-8). Pekomenayet-
CHA faxe npu HacTpoUKe 3aKpenuTb
MUKpocxeMy Ha paguatope. Ha pagu-
aTope TaKKe 3aKkpennsercsa nnarta ans
KOHTaKTOB MUKPOCXEMbI U NPOBOAHU-
KOB, uAayuU{Mx OT Grnoka NuTaHus U au-
HaMUKOB.

Yeunutens u 6ok nutaHus pasme-
L{eHbl B TOM Xe Kopriyce, rae nometie-
Hbl Briok aBTOMaTUKK U hopMUpoBaTEnL
undpposoro 3syka. Oba auHamuka pac-
MoNoXeHb! B OTAENbHOM Kopnyce.

Hymepauus KOHTaKTOB perne Ha cxe-
Me COOTBETCTBYeT cTaThe.

A.NMAPTUH,
r.Exkarepunbypr.
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B.KOHOBANOB,
rNpkyTek.

B cnyxebHbIX K 3penuuiHLIX noMe-
LeHusAX TpebyeTcs ycTaHoBKa CUCTEMb!
aBaputHOro OCBELLEHUS, 3aXuraioLien
namnb! 4EeKYpHOro cBeTa faxe npu oT-
KMIOYEHUM ceT. ITa CXeMa COCTOUT 13
doTopene, akkyMmynaTopa u ManoMoL-
HbIX CBETUNBHUKGB. Npu cymepevyHoM
ocBelueHun Tpebyetca doTopene Bbi-
COKOI1 YyBCTBUTENBHOCTU. Takoe doTo-
pene npeacTaBneHo Ha pUcyHKe.

doTonaTuuk conepxut hotonuon VD1

DPOTOPEIJIE

ABAPUHOIMO OCBELLEHWA

HbiM 3anacom). [non VD3 zawmuaer
TpaHaucTop VT3 oT BbiGpocos Hanps-
KEeHUA, BOZHUKAKLMX B KaTyllIKe pene
npu nepekniodeHnsx. [Ans nogsapagku
akkymynstopa B 6ydpepHoM pexume
HebonbLLIMMU TOKaMu NpegycMoTpeHo
rHe3no X1 (“Oosapsgka”). Mpenoxpa-
HuTenb FU1 3aumuiaer oT crnydanHbix
KOPOTKUX 3aMblKanui U neperpyaku,

B cxeMe HeT aeduUMTHLIX U JOpO-
rMx paguonetaneit. TpaHanCTopb! MOX-

HO 3aMeHuUTb Ha KT315, KT817, KT819,
Mukpocxemy cepun 155 — Ha coorteer-
ctaylowyto cepuit 555 unu 1533. Pene
K1 — asTomobuncHoe N90.3747 ¢ Ha-
npsHkeHueM BknoueHusa 8 B U Tokom
CUNOoBLIX KOHTakToB A0 70 A. AKKymMy-
nstop GB1— aBTOMOBUNBLHLIN, Hanpu-
mep, 6CT-60.

doTopaTuMK ycTaHasnusaeTcs B 3a-
L{ULLEHHOM OT MpAMbIX Ny4yelt ceeTa
MecTe. PerynupoBka nopora cpabarhi-
BaHWA Npon3Bo-

. . _T_ +58 g WA el
V12 SA1 OUTCH pesncTo-
+ X2

y K 6wb.% 001, 002 - mzs K716 f;gk ) G81 — POM R2 npu cy-

@9 K 6wb.7 001, DD2 x168 4 Vi3 28 128 —— mepeyHo# noa-

D02 K5t - WO0S |_K1 i ceerke. koraa

21 V02 D22 0023 D024 L X maa ] PEOYETCR Anv-

KIS125 3 03P | TenbLHOE NPUBLI-

R 27 98317 gy X3 KaHWe rnas3 K 3a-
A0k

001 K293/M

u peaucTop R2, KOTOpLIM yCTaHaBNUBa-
eTcsl Heobxooumas YyBCTBUTENbHOCTD,
Yepe3a IMUTTEpHLIA NoBTOpUTENDL Ha
TpaHaucTope VT1 curHan nocrynaer Ha
MUKPOCXEMY OMTOINEKTPOHHOro Knioua
DD1 u panee Ha popmupoBaTtens Ha nH-
BepTopax Mukpocxembl DD2. CocrosHue
umMdpoBOro curHana Ha Bbixoae (BbiBO-
ne 6) uHseptopa DD2.4 uHguuupyetcs
cBeToaMoaHbIM uHamkaTopom HL1.

Onement DD2.5 ucnonbayerca ans
thopMMpPOBaHUS OMOPHOTG HaNPSHKEHUS
ctabunuaatopa Ha TpaHaucTope VT2,
HauyanbHoe cmeuleHue nogaercs ve-
pea peaucTop R8, Tok 6a3b! orpaHuyeH
peaucTopom R5. [1ns cHKeHUA nomex
B Lienu niTaHus BKNIOYeHbl KOHOeHca-
Topbl C1 u C4.

Mpu BLICOKOM ypOBHE Ha Bbixoae
DD2.4 tpaHauctop VT3 oTKpbiBaeTcs u
BKnoyaeT pene K1, Kotopoe csoumu
KOHTaKTaMu noaknioyaer K akKkymyns-
TOpY namny (rpynny namn) ocBeLieHns
EL1.

Pene K1 nomkro HagexHo cpabartbl-
BaTb NpU UMEIOLEMCH HanpsKeHun
muTaHus. Ero cunosble KOHTaKTLI gon-
XHbl BblaepXuBaTb CyMMapHbLIA TOK
Harpysku (xenartensHo ¢ 1,5-2-kpat-

4,

€3 0.047

TeMHeHuo no-
MeLeHus.

KommyTaTop

Ha K561UES8

& Wcnonbsys CYeTHUK

Ksws.14DD1. R2 +Un (5..15B) K56 1UE8 (ananor K176UE8
BLi8.16 DD2 100k K su18.7 DDA, “I’ paboTaeT npu HanpsKEHWUH
. 8bis.8 DD2 nUTaHuA He 6onee 9 B), MOX- -
‘1 DD1.1 DD2 K561MES (4017) Ls%1 HO W3roToBUTL LMDpPOBON
1 3 Uikl et ao B nepekniodarens Ha 2...10 no-
2 . 13l— a1 |- | noxeHruit. CYyeT ocTaHaBNU-
15|ENA Q2 ;—“SM BaeTCH npu ycTaHoBKe Ha
R1 100k _L_ RST AT BbiXxofle, K KOTOPOMY B faH-
( g‘; - HbIA MOMEHT MoaKNioYeHa
1 Qs 5 HaxaTtas KHonka, noruyec-
T 1000 a7 [ Koit “1”, Mpw 3ToM reHepaTop
Qs -1%- TalKe OcTaHaBNMBaeTCs Ans
Q9 — YMEHbLIEHUS noMex.
DD1.2 DD1.3 co 12 [ns uHamMkaymum MOXHO uc-
511 |, or— Monb30BaTh CBETOAUOAbI (X
6 % ‘10 1 I KaToabl COEAUHSIOTCS BMBCTE U noa-
Bbix.1 KMoYaloTes K obuieMy orpaHuyuTens-
HOMY peaucTopy conpoTUBIIeHUEM
DD1.4 5...20 kKOwm).
12[
” CE11 B.XBO?TMK,
Bbix.2 ¢.Uapenaposka Xapbkosckoit obn.

E-mail: xvv33@mail.ru
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C.ABPAMOB,
r. Open6ypr.
E-mail: asm_oren@mail.ru

CyutecTsyer mHeHue, 4To paaoM ¢
KOMNbLIOTEPOM ANS HEeRTpanulauuu
BpegHbIX Bo3geucTsuit obs3arensHo
DOfIKEeH CTORTb KakTyc. 1o MHeHuto
aBropa, 3To Bcero nuwb Mud. Cytb
nena B TOM, 4TO KOMMLIOTEpLI, Tene-
BM3Opb! U Apyrie annaparhl, paborta-
owme npu 6oAbLLLICM aHOOHOM Hanps-
KEHUW, CO30aK0T MONOXUTENBLHO 3aps-
KEHHbIe MOHbLI, KOTOPbIE OTpuULaTenb-
HO BAIKSIOT HA CAMOYyBCTBUE YeroBe-
Ka. N naobopor, oTpuuarensHo 3aps-
XEeHHbIe WOoHbLI 6naroTBOpPHO BO3AEW-
CTBYIOT Ha OpraHuam.

Bo3gyx 3a ropogom, B necHbix Mac-
cuBax, B6nuau BogonanoB U ropHbIX
peyexk copgepxut 700...3000, a uHor-
nau no 15000 oTpuuarenbHbiX UOHOB
8 1 cm3. BoT nouemy Tam Bo3HMKaeT
oulyuleHmne CBeXecTu 1 TaK Nerko gbi-

wuTcs. B ropoackux Ksaprtupax umc-

N0 TakKUux MOHOB yMeHblIaeTcs 0o
20...50 8 1 cm3. A Begb yem Gonblue B
BO3QyXe OTPULATENbHO 3aPHKEHHbIX
MOHOB, TEM OH MonNesHee ans 340po-
BbA.

Mpepnaraio 3NeKTPOHHbIR “KakTyc”,
KOTOPbI MO3BOSIAET HACLITUTL BO3QYX
OTPULIBTENLHO 3apSHKEHHbIMU MOHaMMU
u, TEM caMmblM, yNy4yluTL aTMoctepy
B KBapTupe. Takoro poga MoOHU3aTophl
0Ka3sbIBalOT NONOXUTENLHOE fencTeue
npu 3aboneBaHnAX Nerkux u abixa-
TenbHbIX NyTeR, cucTeMsl KpoBooGpa-
WweHus u cepgua.

BHeWHW BUO 3NeKTPOHHOTO “KakTy-
ca” npusBeneH Ha puc.1, a cxema —
Ha puc.2. PaccmoTpum npusuun ero

™ |C5 Cc7

CEHTABPL (RT R |

paboThl. [lepemenHoe Hanpsixenue
220 B noctynaer Ha OWOOHbLIA MOCT
VD1...VD4, BbinpsaMmAasercs u craaxu-
Baetcs konaeHcatopom C3. B MomenT
nepBOHa4anbHOMG BKIMIOYEHWS TOK Of-
paHuumBaercs pesuctopom R1 ans
npegorepauiesus npobos guvonos
MocTa B MOMeEHT 3apsaa C3.

[llanee npoucxogut 3apsag KoHOEH-
caropa C4 yepes pesuctop R3. Yepes
pe3auctop R2 nutaercs HecummeTpuy-
Hblii MynbTMBUEPATOP Ha TPaH3ucTo-
paxVT1u VT2. Crabunutpon VD5 or-
pPaHuuMBaET €ro HanpHKEHNE NUTaHUs
Ha yposue 10...12 B. B amurepnyw
uenb VT2 BKkAYeH ynpasnswoumi
anexTpog Tupucropa VS1. Ynpaens-
IOLIMA UMMYABLC NPUXOQUT ClOLE B MO-
MEHT OTKpblBaHus Tpax3uctopa VT2,
u koHgencatop C4 paspsxaercs ude-
pe3 o6MoTKy | TpaHcchopmaropa T1 u
OTKpbLITHIA TUpUCTOp VS1. Mocne Toro
KaKk HanpskeHue Ha KongeHcaTtope
OOCTUTHET HYNS, TUPUCTOP 3aKpLIBaET-
ca. HaunHaetcs cnenyiowmit nepuog
3apsfa u paspsga C4.

B MOMEHT NpoxoxaeHus Toka yepes
o6moTKy | nMnynscHOro TpaHcopmMa-
Topa T1 Ha ero obmortke |l Bo3HUKaeT
BbICOKOBOSILTHBIR UMMYNbLC HaNpsXe-
wua (npumepro 5 kB). [lanHbiil uM-
NynbC NOCTYNaeT Ha LeCTUKPaTHLIA
yMHOXUTENb Ha anonax VD6... VD11 u
koHpeHcatopax C5...C10. C Buixona
YMHOXUTENA BLICOKUA OTPULIATENbHbIN
noTeHuman nocTynaer yepes TOKoor-
paHuuMuTencHbli pesuctop R8 Ha re-
neparop uoxos E1 (“kakTyc”).

B kauecTBe renHeparopa 1oHOB cny-
XUT cetka ¢ urnamu (c warom 20x20
MM), U3rGTOBNEHHAA U3 MEOHOro ny-
XeHoro nposoaa guamerpom 0,8 mm.
[ns npupanus dopmbl “kaktyca” uc-
nonb3cBanach HeucnpasHas namna
nHesHoro ceeta tuna [1P1-250. Mep-
BOHa4YanbHO BO3NE MecTa coeauHe-

C5..C10
2200x10kB

1
Ice ifcs
VvD6...vD11 KU1061 RS

4TM




HUA LIOKOMNSA U CTekna namnel Aenaert-
€A KonbLo. 3aTeM K Hemy npunausa-
0T MPOBOA W BLINOMHAIOT WeCTh 3-
NUNCHBIX COeAMHEHU, KOTOPLIE NPK-
nauBaloT Kak Ha Konbye, Tak W Ha
BepiunHe konbbl (puc.3). Ha cneay-
loLeM 3Tare NPpou3BOAAT OCTanbHbIE
KonbueBbie coeanHeHus (8 wryk). B
TOUKax nepecevyeHUa Npoeoaa cnau-
BalOT.

Kon6y 3asopauuBaloT B rasery u,
HaLLlyNaB NPOMEXYTKUA MeXAy CeTKou,
ynapom MornoTka pa3busaloT CTekIo.
CneayeT 6biTb OCTOPOXHBIM, TaK KaK
BHYTpW Namnbl HaXOAUTCA elle oAHa
kon6a u3 KBapLeBOro ¢rekna, 3anos-
HeHHasa napamu pTyTu. Ee pasbusarb
HW B KOEM Cnyuae Henb3s, Tak Kak
pPTYTb OueHb TOKcuuHa. K ToMy Xe,
DaHHylo konby, NoAKNIouMB K nyckope-
rynupytouteMy yCTpOUCTBY, MOXHO UC-

nonbL3oBaTh B KavyecTBe WUCTOYHUKA
ynbTpaduoneToBoro nanyyeHus (o6a-
3aTenbHbl 3aLMUTHBIE OYKM).

[anee nogrotasnueawT 97 3aroTo-
BOK U3 TOrO e NpoBoAa AnNuHOMK npu-
mepHo 30 mm. C oHOM CTOPOHbI 3aro-
TOBKM 3aTa4uMBalOT HA HaXakKe A0 oc-
TPOTbI UrONKKU U 3anauBatoT TynbliM
KOHUOM B nepeceveHns ceTku.

Ha cnenytowiem arane nsrotosnuea-
10T UMMYNLCHLIR TpaHcdopmaTtop. Ans
3T0ro noHanoburca TpaHcthopmarop
TBC110 ot craporo uyepHo-6enoro
namnoBoro Teneeun3opa. AKKypaTHo
pa3bupaloT TpaHccopMaTop U CHUMa-
0T BLICOKOBONLTHYIO KaTyuwky. Ot M-
o6pasHoro cheppUTOBOIC cepaedHuKka
Kycaukamu OTKanbIBalT Kpyrnbiv 6py-
COK AnuHOR 25 MM 1 aKKypaTHG LUnu-
¢yloT cKon Ha Haxaake unu anmas-
HbIM Haadunem (puc.4). Ecnu ¢ nep-

BOrO pa3a He MNoONy4unocb, He pac-
cTpauBafTech, Belb cepAe4HUKa xBa-
TUT ewte Ha Tpu NonbITkU. Bpycok 06-
MaTbiBaIOT CII0EM TOHKOro KapToHa W
HamaTbiBaloT 40 BUMTKOB nposoaa
MIT®-0,12. Ana toro yro6bl oOmoTKa
XOpollo Aepxanachk, cBepxy ee obma-
ThIBAOT cKoTuem (puc.5). bpycok ¢
06MOTKOM BCTABNAIOT B BLICOKOBOSLT-
HYI0 KaTyLLKY.

PacnauBaloT BbICOKOBOMbLTHLIR yM-
HOXUTENb “Ha Becy” 1 NpUnanMBaloT ero
K BbICOKOBOMLTHOM KaTylike. Bee o6-
MaThLIBaKT MNacTUKOM, BLIPE3aHHLIM
u3 2-nutposout 6yTbinku. Monyuus-
Wwuiica nakeT nosepxy obmarwiBaloT
ckoTuem. CBepxy BCTaBNAOT “KakTyc”
u npunausaloT ero k pesucropy R8.
HuxHee konbLo “KakTyca" 3akpenns-
10T 32 NNacTuK (npeaBapuTenbHO
NPOTKHYB €rc LWUNoMm) npu noMoum
npoBoaa. ina ymeHbleHUs KOPOHU-
POBaHUA YMHOXUTENb MOXHO 3aNUTh
napacpuHomMm.

Bnok nutaHua u reHepartop pasme-
L{eHbl Ha neyaTHo# nnare (puc.6) us
ONHOCTOPOHHErG CTEKMNOTEKCTONMUTA.
Bo BHYTpeHHUil BLIpe3 BCTaBnaercs
TpaHcgopmartop T1, 06epHyThIN Nna-
ctukom. Mocne cbopku nNnatb! pacna-
MBalOT BLIBOAL!I TpaHcopmaropa u
“caxaloT” B roplwok u3-noa MaloHeaa
(puc.1). Nocne nepBOro BKNIOYEHUR,
y6enuBLUKCH B OTCYTCTBUM 33MbIKaHMWiA
1 npobos, nposepsiem paboTy ycTpoi-
ctea. [logHOCKHM PYKY K Urnam Ha pac-
crosHue 5...10 cm. Pyka gonxHa no-
YyBCTBOBaThL Cnabbii BETEPOK.

Bce metannuueckue npeagmersl, Ha-
xoaawwueca B6Nuau ot “kakryca’, He-
obxoaumo 3asemnutb. B npouecce
paboTbl yCTPOACTBA NPOMCXoauT Ha-
KonneHue Ha npeameTax 3apsna cra-
TUYECKOro 3rekTpuyecTBa, KOTopoe
MOXeT NoBpeaUTb SNEKTPOHUKY, Nno-
3TOMY MpK MONb30BaHUK “KakTycom”
cnenyet cobnioaaTtb OCTOPOXHOCTD.

—
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Cam cebe s1ekaps

BO3BPALLAACL K HANEYATAHHOMY

(“PM”9/05, C.20)

MHorouncneHHbie 3KCMEepUMEHTHI
Ha ocHoBse nabopaTopHbix uccnenosa-
Huit Nonyyaemoii Boabl 30T KOHKpeT-
Hble pe3ynsTaThl, Ha KOTOPbIX CTOUT
OCTaHOBUTLCA. N3BECTHO, YTO Karnb-
UuuiA B opraHuaMe uyenoseka urpaer
BaXHeunwyo ponb. HopManbHbiM cum-
TaeTcs cofepxaHue Kanbums B CbiBO-
potke kposu 9,5...10,5 Mr%.

AKTMBMPOBaHHAA BOAA CO L|ENOou-
HbiIMU CBoUCTBamu (“XxuBas”) cogep-
Kut 10...16 Mr% Kaneumsa (noaTeepx-
naercsa nabopaTopHbIMU aHanuaamu).
OHa xopouwo ycBauBaercs opraHua-
MOM, crnoco6CTByeT BbiBEAEHUID U3
opraHu3Ma M3bbiTOMHOrO KonuuecTsa
conei. 310 AaeT BO3MOXHOCTb M3Me-
HATb KUCMOTHO-LEeNoYHoe paBHOBe-
cue KpoBu B “Kucnyw" CTOPOHY
(pH=6,85...6,95). Bot noyemy B mec-
Tax, rie MuHepanusauus soabl No
Kanbuuio cocrasnser 9...20 Mr% Ha
TP, 1 CoaepxaHue KanbLus B Kpo-
BW B Nnpegenax Hopmsl, Bonble gon-
roxutenea.

Mpu NponycKkaHuu NOCTOSHHOM TOKa
yepes MoHONPOoHULIaemyto Neperopoa-
Ky nonyualnT 61onoruuecku akTusHy
BOAY ABYX TWUNOB: 3MEKTPOaKTUBHbIA
karonut (3BP-K) — “xuBas” sopa u
3NEeKTPoakTUBHLIK aHonuTt (3BP-A) —
“meptBas” Boga. Kaxpabih Tn umeer
CBoit 3HaKk: Boga OBP-K — “-”, Bopa
OBP-A — “+”. KoHTponb 3a cTeneHbio
aKTUBHOCTW BOAbI MOXET OCYLLEeCTB-
NATHCA NO U3MEHEHWUIO BENUUYUHbLI
OKUCNUTENbHO-BOCTAHOBUTENbHOIO
noTeHunana ¢ NOMOLLbLIO KOHOMEPOB
3B-74, 1-120, WU-115 unu pH-merpa.
B pomawHux ycnosusx npubnuau-
TEeNbHYI0 OLIEHKY MOXHO caenaTth ¢
NnomoLbio NakMycoBomn Gymaru.

B 3aeucumocTi oT MuHepanuaauum
BOAbl, T.e coaepXaHus B Hell MuHe-
panbHbIX Conei u xenesa (merannu-
yeckue Tpybornposoabl!), meHseTcs

L) U “M

M.KPACYLIKUA,
r.Cnyuk.

" Boaa

3neKTpoNpoBOAHOCTH BOAbI, KaTOpPas
CKa3biBaETCH Npu NPOXOXAEHUU Yepes
Hee MNOoCTOAHHOro ToKa. MoBbliLeHHas
MUHEepanusauus BoAbi Bbi3biBaeT ee
pasorpes u MOXET NPUBECTU K 3aKu-
NaHUIo, 4YTo HEeQOoNYyCTUMO NPU NPUro-
TOBneHun pacteopoB. Takoe Habnio-
fNaercs, Korga anekTpoabl pacnonoxe-
Hb! Brinako apyr K apyry.

OueHb BaxeH marepuarn, U3 KoTopo-
ro caenadsl anektpoabl. O6bluHo Ge-
peTcsi Hepxasetowas crans. Ho Hyx-
HO TOYHO 3HaTh, ABNSETCH N OHa “Nu-
LieBon” unu “TexHuueckon”. B “rexHu-
yeckoit” 6onblioe coaepxKaHue Taxe-
Nbix meTannos. Mpu anekTponuae npo-
ucxoauT paspyuweHue anekrpoga
(aHopa) u nonapaHue UCHOB 3TUX Me-
Tannos B pacrtBop. Korga pasgenu-
TenbHas Neperopoaka BbiNonHeHa U3
TKaHW, OHU HaKanmnuMBawTCH B Hei, a
3aTeM BbIHOCATCS B BoAy. Tak yto Ans
U3rOTOBNEHUS ANEKTPOROB HYXHO obs-
3aTenbHO MCnonb3cBaTh “nuuiesyw”
HepXasewlly cTanb.

MNpepnaralo CBOK KOHCTPYKLMIO aK-
TMBaTopa ANs NonyuveHus “XuBou” u
“mepTBOi” Boakl. CxeMa akTueartopa
npuseneHa Ha puc.1. OcHoBol cny-
KUT BbINPAMUTENbHBIA MOCT, KOTOPbI
3anutaH yepes 6annacTHbI KoHAEH-
cartop emkocthio 10...14 mk®. Ons
paspsaaku eMKoCTHU nocrne Bbiknioue-
Hua npubopa cnyxuT pesuctop R1
conporusneduem 51...100 kKOM. KoH-
CTpyKUUs akTueaTtopa nokasaHa Ha
puc.2. B uensx anekrpoGesonacHoc-
T MpK NOAHATAU KPbILWKKA aHoA u Ka-
TOA aKkTusBaropa AOMKHbI aBTOMAaTu-
yecku obecTounBaTbes.

Ocob6oe BHuMaHue cneayeT yaenuts
usrortosneHu anexktpoaosB. OHu He
DOMXHbI paspywarses Npu NPoxoxze-
Huu Toka. [ins aHopa nydule Bcero
noaxoaut rpacur, Ans Katoaa — “nu-
u(eBasn” HepxaBelouiasi cTank.

CEHTABPb

Karopn caenaH ua rny6Gokoi nuuiesoit
MUCKK. Pyukn 1 QOHBILIKO MUCKU 06-
pe3aoTcs. Ha AoHbiLIKe ocTaercs pe-
6opAaa (kaemka) WUpuHo 5...6 Mm ans
KpenneHus Kk kpsbllwke. MpacdutoBbii
anexTpon (kaToa) M3roTaBUBaAETCH U3
TBepabix copros rpacura. Ans aTux
Lened noaxonsT CTepxHu u3 6aTtape-
€K, LeTK# reHeparopoB NOCTOSIHHOIo
TOKa (He meaHo-rpacgpurosblie!), cea-
pouHbie rpadputosblie crepxHuU. Mo
LeHTpy 3neKTpoaa CBEprnuTCs oTeep-
cTue (Ha 2/3 ero aonuHbl), U Hapesaer-
cst pe3nba M4...M6. Ciona BBopaunsa-
€Tca WNunbKa U3 Hepxkasewuien cra-
nK, cryXauias kpenneHuem anekTpoaa.
Wnunbky HeoBxoanmMo nocapuTe B rpa-
huTte Ha knew, cMellaHHbI ¢ BPoH30-
BbIMU WIM NATYHHBLIMKA ONUIKaMK,

Ans pacteopa aHonuTa (QKBP-A)
HeobxoanMOo U3roTOBUTH EMKOCTb. Be-
pem OBa 0HOPAa30BbIX CTAaKaHuuKa,
BCTaBNseM oOuH B ApYrot U CBEprom
J4...5 MM Ha Ux NOBEPXHOCTU CBEPNUM
oTBepcTUst (4em Gonblie, Tem nydue).
HuxHIO YacTb A0 BbICOTH 8...10 MM 1
AoHbIWKO He Tporaem. Mocne ceepre-
HUS Ha BEpxXHEN KPOMKEe CTaKaH4uKoB
nenaem MEeTKW, KOTopbie HeobxoauMbl
Ans COBMEL(EHUS BCEeX OTBEpCTUM u
BbicTpefiero noHoobmeHa.

B kauecrtse cocyna ans soasl uc-
nons3yercs noaxoaawas “nocyauHa’
(C KpbILWKOWA) U3 OPraHU4ECKoro CTek-
na emkocTbio 1,5..2 n. Ha kpbike
KPensaTcs BCE OCHOBHLIE 3reMEeHTh
ycTpouctea. KaroaHslit anekrpon aon-
KEeH BXOOUTh B EMKOCTb C MUHUMATb-
HO BO3MOXHbIM 3330POM Mexay HUM
1 CTEHKOM.

MNocne cbopku ycTpoicTea ero He-
ob6xoaumo “obkarath” B TeueHue
1,5...2 yacos. 3a aTo Bpems npoucxo-
auT nonHoe ocsoboxpeHue rpaguro-
BOrO aneKkTpoaa oT Npumeceu.

OnuH ctakaHuyuk obmarbiBaercs
TPEMSI CNOAIMU KanbKu Unu neprameH-
THoi Bymaru, kpas KoTopo#i Ha ao-
HblLke 3arnbaloTes BHYTPb (Ha 12...15
MM}, 4 BCTABNS€TCH BO BTOPOW CTaKaH-
4K C coBMelitleHuem metok. Ceepxy
uanuwku 6ymaru ypansiores. B cra-
KaHuuk nobasnsiotcs 3...7 r xnopuc-
TOrO Kanus unu nosapeHHou conu. B
BonbLIYio U Manyl eMKoCTH Hanuea-
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ercq Boaa. Kpbilka 3akpbiBaercs, W
npubop BKnowaercs B ceTb. Yepes
8...10 MUHYT pacTBOpblI CNUBAIOTCA.
MNpotuecc nosTopserca 12...15 pas.
Mocne atoro npubop rotos k pagore.
B xone akcnepumeHTos 6panack Boaa
C ycpenHeHHbIM noKa3aTenem no Mu-
Hepanuaauuu 0,2...0,9 r/n u Temnepa-
Typor 14...17°C. Nony4eHHbIe pesynb-
TaTbt cBEAEHb! B TAbNuUy.

Mpu Temneparype Boabl Buiwe 18°C
Bpema 06paboTku cnedyer yMeHbLUNTL
Ha 2 MUHYTB!. XpaHuTb oGpaGoTanHyio
BO4Y crnenyeT B TEMHOM nocyae ¢ 3aK-
pbITOI KpbiluKoW. Ha ceeTy npu gocTy-
ne BO3[yxa KaTonuT TEPRET CBOW CBOM-
cTBa uepes 2...3 yaca. AHONUT coxpa-
HAET cBOM cBoWCTBa 2 1 Gonee mecs-
ues. PekomeHgyeTca ucnonL3oBarh pa-
CTBOPb! Cpasy Mocne NpUroToBNEHUA 1
He AepxaTb Ux OnUTenbHoe Bpems.

MNocne 3aBepweHun paboTbi, BO U3-

6exaHue oTnoXeHUs conewn, karog
HeobxoaumMo oOMbITH TEnnoit Boaoit ¢
nobaeneHuem ykcyca u BbiTeperh Ha-
cyxo. Mpu nossrneHun oTnoXeHUn B
Buae Genown nneHku Ha Kkaropge, ero
HeobxoanMo CHATbL U OCTOPOXKHO O4K-
CTUTb HOXOM UnK nessuem OpUTBLI.
FpacutoBeId 3nekTpog HeobGxogumo
ob6eperatb oT ynapos. Mpu nossneHumn
Ha Hem TpewwuH — obAzarenbHo 3a-
meHuTk! Npubop c emkocTAMuU, 3anon-

Bpems JKP-A
e,
mar | pH {OBA,mB] pH jOBMN, uB |
2 T -80 5.8 +600.:
845 . +700
+860
+1000

2100 4

9,2 =200 35
9,5 2280 25
96 =350 7 ©TF
97 48020
98 -600 20

985 ..7T100 12,0
Mpumeyenune. OBMN — okucnuTensHo-8ocCTa-
HOBUTENbLHbIN NOTEHLManN.
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HEHHbIMI BOOOW, HEnb3s OCTaBNATh
BKNIOYEHHbIM ONUATENbHOE BpEMSA.
WoHonpoHuuaemasn neperopogka me-
HAETCA uepe3 Kaxable 10 ceaHcos.
OHa He cylwuTcs.

Tok, noTpebnaembit npubopoM ot
cetn — 0,55...0,6 A. lMorpebnaeman
MouwlHocTh coctaenser 130...185 Br.
AKTMBUPOBAHHAs BOAA C YCNEXOM MNpu-
MEHRAETCA ANA NEeYEHUA pasnuuHbIX 3a-
BGonesaHuit, ANA NONUBA PACTEHWA U T.N.

MpumeHeHune

aKTUBMPOBAHHOW BOAbI

“MeprtBas” Boga (aHONUT) UMEET Kuc-
Ny10 cpeay v OKa3sbiBaeT MOLWHOE [E3NH-
duunpyowiee U crepunuayrouiee gen-
creue. 103ToMYy €e MOXHO MCMonb3o-
BaTb B 6bITY oNA obe33zapaxuBaHusa -
TbEeBOW BoAbl, 06paGoTku nomeuwteHui,
3amaumsaHua u otbenusanun Genws,
06paboTku nocyabl, ANA KOHCe pBaumu
dpyKTOB K KopHennonos. Lupokue Bo3-
MOXHOCTM Y aHOMNUTa 415 OYULLIEHWA 3ar-
PA3HEHHBLIX BOACNPOBOASLMX CUCTEM,
€MKOCTEN ANRA XpaHEeHUs 1 TpaHCMopTu-
poBaHus BoAb!, NNasaTenkHbix 6acceiiHoB
u 1.n. Bopa 6acceitta nocne gobasnexus
aHonuta npuobperaeT cBeTno-6uptoso-
BbIV UBET, kakoi-rmbo 3anax u pasapa-
xaoulee AencTBrUe Ha KOXY U CIM3uc-
Tbie 060M04KM OTCYTCTBYIOT.

“Kusas" soga (katonur) umeer uie-
NOYHYIO Cpefny U ABNAETCHA MOLIHBIM
BUOCTUMYNATOPOM, NErko MpoHUKao-
WM yepes buonoruueckue membpaHbl.
Ona ctumynupyeT epmeHTaTuBHbIe
CUCTEMBI, AEATENBbHOCTL KNETOK, MOBLI-
waeT ycsoeHue nuwm, cnocobeTByeT
BbiBEEHUIO LUINAKOB U YCUNUBAET 3a-
WMTHLIE MexaHu3Mbl. B nepeyio oue-
penb, OHa MUCMonb3yeTca B MeauLuHe
ANA neveHus paH 1 /3s. Katonut mox-
HO npumeHsTb B BbiITy Ons ycuneHus
pocTa ugertoB (paccagbl), 4NA MbiTbS
XWUBOTHbIX, “packucneHms” nousbl Ha
capfoBoM yuacTke, 06paboTku Kopmos,
hpy«TOB nepen ANUTENbHLIM XpaHEeHU-
eM (CPoK XpaHeHus yBenuuuMBaeTca Ha
2...3 mecaua).

Jiutepartypa

1. “And®” “3goposbe”, N22 (147), mait
1997.

Mamepuan nodzomosun B.Hoeukos.
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Flepebim GentloM mexHono2us

U3BecTHO, UTO 3aMeTHoe BnusiHue
MarHuTHOro Nons OTMeYaeTcs NUlb B
Xenesocoaepxauwmx marepuanax. Ho n
3TW MaTepuanb! pas3nuyatoTcs u aensT-
CSl Ha MarHUTOMsrkue U MarHuToTBEp-
able. Ux ocHoBHOE OTNUYKME — cNocob-
HOCTb COXpPaHATe HaMarHM4EeHHOCTb
nocne oKoHYaHus AenCTBUS MarHUTHO-
ro nons. Kpome >xenesa u ero cnnasos,
MarHuTHbIMK cBOMCTBamMK obnagasoT
deppuThbl, MIroTaBnMBaeMble U3 no-
polKa ABYOKUCH Xeneaa ¢ pasinyHbl-
MK npucagkamu (6apun, kobanoT,
CTPOHLMIA U Ap.) METOACM ropsyero
npeccosaHus noa 60NbWNM 1aBneHu-
eMm.

U3 marsutomarkux ¢epputoB u3-
roTaBnuBalT cepaedHUKn TpaHce-
dopmatopoB u gpoccenen, MarHuTo-
TBEpaAble PeppuThl KAYT HA U3rOTOB-
neHune NOoCTOSHHbIX aHU30TPOMHbBIX
MarHuToB,

B 6bITOBbIX YCNOBUSX MOXHO WU3ro-
TOBUTb HENMOXME NOCTOAHHBbIE MarHu-
Thbi U3 NErMpoBaHHbIX CTanei. He Baa-
BasiCb B TOHKOCTU COpTamMeHTa Mapok

N.CEMEHOB,
r.[lybsa MockoBckon obn.

AK UI3rotoBUTb MAIrHAUT?

cTanew, MOXHO CKa3aTtb, YTO ONS U3-
rOTOBNEHMS NPUrodHbl 3aKanmBaoLn-
ecq ctanu. Nog pykow Bceraa HanayT-
cs cTapble HaadWNKU, HaNUNbHKKHK,
HOXOBOYHble NonoTHa u ap. MNogo-
BpaHHbBIN MaTepuan cHa4Yana HeoBxo-
AUMO “OTNYCTUTL”, HarpeB 10 KpacHo-
ro kaneHus, a NOTOM MeaneHHo oxna-
AnTb. MNocne n3roToBneHns 3aroToBkK
MarHuta ee 3akanueatT — HarpeBa-
0T A0 CBETNO-KPaCHOrc KaneHus u
pe3ko OXnaxAaalT B XONOAHOW Boae.
Yem cunbHee 3akanka, Tem nydwe
byaeT MarHuT.

Mpouecc HamarHn4MBaHWs MOXHO
NpoOBECT Ha HECNOXHOW yCTaHOBKeE,
COCTOSIWEN U3 KaTylkun UHAYKTUBHO-
CTW 1 NpegoxpaHuTens. KaTywka Ha-
MOTaHa Ha kapkace Takoro guameTpa,
4T06B! BHYTPU NOMeWanach 3aroTos-
Ka marHuta. Hanpumep, ans waroTos-
NeHns kaTylwkn S UCnonb3oBan kap-
Kac oT umMnopTHoro npunos (h=40 mm,
D=50 mm, d=22 mm).

KaTywka HamoTaHa nposoaom MNOB-
2 &2 mm 1 coaepxunt okono 500 But-

D (50)
d (22)
/'y
l | KaTtywka
I Nposoaa SA1
g I l / -
Iz I ~2208
£
FU1
Y
| 7 =
OcHoBaunue
3aroTomka MarsuTa = JOACTaBkKa

koB. OHa ykpenneHa Ha OCHOBaHWK K
NoAKntoveHa Kk ceTn Yepel nnasBkuh
NpenoxpaHuTenb 1 BblktodaTens. 3a-
rOTOBKY NOMEWaloT BHYTPb KaTyLUKK,
yCTaHaBnuBawT npeaoxpaHuTens u
3aMblkaloT Bblkntovartens. MNpenoxpa-
HUTENb cpady Xe cropaert, HO 3a 3T0
BpEeMSs 3aroToBKa ycnesaeT HamarHu-
TUTBCS.

[ns npepoxpaHuTens MOXHO uUC-
NonNb3oBaTh TOHKYIO MEHYIO NPOBOSIO-
ky. [lns 6e3aonacHOCTK ee HyXHO no-
MEeCTUTb B CTEKISHHYIO TpybKy OT cro-
pesLero npeaoxpaHUTens 1 3ackinaTb
YUCTbIM KBapLEBbIM NECKOM (ans Ha-
[AEXHOro raweHus paspsaa).

Tok neperopaHus NNaBKoOro Npenox-
paHuTensa K3 npoBONOKU [y MOXHO
NpUBNIMKEHHO paccuMTaTb NO IMNUPK-
Yeckon dopmyne:

boa d-0,005
nn K 1
rae d — guameTp NPOBONOKKU, MM
(80 0,2 mm);

K — nocTosiHHbIN k03hpHUMEHT
(ans mean K=0,034).
W3 aToi hopmynel cneayer, 4To aAn-
ameTp NPOBONOKK ANS MnaBKoro npe-
AoxpaHutens

d=K- Iy, + 0,005.

YcTaHoBKa B npeanaraemMom Bapu-
aHTe No3BoNseT NONy4YnTb NOCTOSH-
Hble MarHuTbl cunon go 200 mTn, 4To
BMOMHe ACCTAaTOMHO ANS NPUMEHEH NS
B KOHCTPYKLMAX, coaepXawnx MUKpo-
cxembi NpecbpasoBaTenei MarHTHO-
ro nong (MMM).

OTy e yCTaHOBKY MOXHO MCMOMb-
30BaTb ANS pa3MarHudMBaHus pagmo-
MOHTa)XXHOIO MHCTPYMEHTa, BKIHOYMB
KaTyliKy Yepea NOHMWKatoWmni TpaHc-
dopmaTop C BbIXCAHbBIM HANpPsHKeH-
eM He bonee 6 B. MNutaHue nogaer-
CA Ha KaTylKy Npu ee pacnornoxe-
HWM Ha pacCToAHKK He MeHee 1 M oT
pa3MarHu4nMBaeMoro MHCTPyMEeHTa,
ee BepyT B pyKy, NOAHOCAT K UHCTpPY-
MEHTY 1 MeaneHHo yaansioT, ONUChi-
Bas pacUPSIOWMECs KPyru.

MNpu paboTe ¢ MHAYKLMOHHOW KaTyil-
KOW npun BkNtodeHnn B ceTb (220 B)
cobniopgaiite npaBuna TexHukn Geso-

nNacHOCTH.




A.MMAPTHUH,
r.Ekatepunubypr.

Cucrtembl 3axuranus kapbtopartop-
HbIX ABuratenew BHyTpeHHero cropa-
HUSA C KOHTAKTHbIM NpepbiBaTenem
TOKa 10 CMX NOp CryXaT B aBToMobu-
NaX, MOTOLMKNAX, NOAOYHbIX MOTOpAaXx
u np. [ins Taknx cMcTteM NPpUMEHSIOT-
ca pa3Hoobpa3Hble 3NeXTPoHHbIe yC-
TPOWCTBA (3NEKTPOHHbIE 3axuraHus
pa3snuyHblX BMAOB), ynyduwatwouwme
NpoLecc npepbiBaHMA ToKa.

OnuncbiBaemoe yCTPOWCTBO O4eHb
NoxXoxxe Ha 3NeKTPOHHOEe 3axuraHue,
onybnukoBaHHoe B [1], ogHako oTnu-
yaeTcs 4pe3Bbl4aiHOM NPOCTOTOR.
[ocTatouHo ckasaTb, YTO OHO coaep-
XWT BCEro ABe getanu: CUMUCTOp K
pe3unctop, Ho obecneunBaeT coBmec-
THO CO LWITATHOW CUCTEMON aBToMOb K-
NS HaQEeXHyY!o U kavecTBeHHyto pabo-
Ty 3axwuraHusa Ha nwobbix obopoTax
aeuratens. Het npobnem 3anycka
asuratens B xonogHyio norogy. Kpo-
Me TOro, CpOK CNYX6bl KOHTAKTOB Npe-
pbiBaTENs 3HAYUTENBHO YBENUYUBAET-
cs. Cxema ycTponcTBa nokasaHa Ha
puc.i.

Mpu 3aMblkaHWK KOHTaKTOB Npepbl-
Batens K1 oTkpblBaeTcs CMMUCTOP
VS1 (MoxeT 6biTb 1 TUPDUCTOP), TaK Kak
€ro yNpaBnsioumnin aneKTpos coeanHa-
eTcq ¢ “+” BopToBOit ceTn aBTOMOOK-
ns Jyepes peaunctop R1. B nepeuiHoit
obmoTke kaTywku 3axuraimna T1 Ha-
pacTaeT TOK U HakannuBaeTcs 3neKT-
pomarHuTHas aneprua. lNocne pa3mbli-
kaHuna koHTakToB K1 HaunHaetcs
WwTaTHLIA konebaTenbHbI Npoyecc
MeXay KaTywkon T1 n koHaeHCcaTopom
C1. B Havane aToro npoyecca npouc-
XoauT uckpoobpasosaHue B COOTBET-
CTBYIOWEM LUMNMHAPE ABUratens.

B gaHHOWM KOHCTpyKLMK WCNONb3O0-
BaH cummncTop TC112-16-10, y kOoTOpO-
ro NPy BbICOKMX TEXHWYECKWUX Xapak-
TepuCTUKax BecbMa Marnble rabapuThbl.
OcHOBHble NapameTpbl CUMUCTOpA
NnpuBeaeHbl B Tabnuue. [letanu ycr-
polcTBa pacnasHbl Ha nnate, U3roToB-
neHHon 13 HoNbrpPoBaHHOro CTEKTo-
TEKCTONUTa TONWMHON 2 MM (pUc.2).

SJIEKTPOHHOE 3AXXUTAHUE

K pacnpe
Aenutéenio

N3 OABYX OETAINEN

Mnata pasmeweHa NpsmMo Ha KaTtyiu-
ke aaxurasua. TennooTBog AnNs CUMK-
cTtopa He Tpebyetca. Peaunctop R1
BblGpaH ogHOBATTHBIM M3 coobpaxe-
HWUA HaaeXHOCTM K MexaHudeckon
NpoYHOCTH, HacTpoviku aneKTpoHHOro
3axuraHus He Tpebyetcs.

YcTponcTBo 6bINo ucnbiTaHo Ha a.-
Tomo6une BA3-2106.

Nurepatypa
1. B.FycapoB. 3nexTpoHHoe 3axura-
Hue, Paguomup, 2002, N9, C.20.
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Bozpyz aemomo6buns

N.HATOBUL|bIH,

n.Tanaru-HedTtebasa ApxaHrensckoi obn.

E-mail: seval@atnet.ru

TOIJINBHBIA HUHKEKTOP

a) 6)

Puc. 2

Bce 6onblie BeINyCKaeMbIX aBTOMO-
Bunen ocHawawTca UHXeKkmopamu,
T.€. cucTemMamMu Bnpbicka TONMuBa B
nsuratenu. Mo cpaBHeHuto ¢ kap6io-
paTopHbIM cmeceobpazoBaHueM, faH-
HbI cNOco6 NO3BONSET rOpa3no Tou-
Hee Ao3npoBaTh TONMUBO, a TaKxe
NOBLICUTEL MOLLHOCTL ABwraTtens npu
HeuameHHOM pabouem obbeme yu-
nuHapos. B pesynbrate Bo3pacTaer
KMNA, 3kOHOMUYHOCTL 1 yryulwaeTcs
NpYeMKCTOCTL ABUraTeNs Npu pa3nuu-
HbIX pabounx pexumax.

MmaeHas ucnonHuTensHas aetans
3TOW cucTeMbl — HOPCYHKa (MHXKeK-

TIOAYA TOILYITBA Puc. 1
., uneTp — 1;
£, BNEKTPUHECKUIA
% pasvem — 2;
= 0o6MOTKa aNeKTpo-

@ marumta — 3;
xopnyc ¢popCyHku — 4,
cepaedHvk — 5;
Kopnyc knanaxsa — 6;
knanaw —7;
ynNoTHUTENLHOE
¥OnbLo — 8;

/© pacneinuTensHoe

A N

AR A o

orsepcTne — 9.

TOp), ynpaBnsemas komaHaamm anek-
TPOHHOFO YCTPOWUCTBA ynpaBneHus
(3YY) BnpLiCckOM 1 OnepexeHneM 3a-
XUraHus. YCTporcTBO hOpCyHKM NOKa-
3aHo Ha puc.1.

Ha puc.1a nsobpaxerHa dopcyHka
CUCTEMBI OAHOTOYEYHOro (MOHO)
Bnpeicka. TONMMBO pacnbifnfaeTca B
obumn BnyckHon Tpy6onposog oaHoim
dopcyHKoNn, pacnonoxeHHOW nepean
ApOCCenbHOM 3aCNOHKON B MeCTe, rae
“paHbiue” cToan kap6iopartop. OnHo-
TOUEYHBIA BNPLICK — 3TO NEPEXOAHBIN
3Tan oT kap6toparopa kK COBpEMEHHBIM
cucTeMam pacnpefeneHHoro (MHoro-
TO4EUHOro) BNpbicka. CUCTEMBI MOHO-
BNPbLICKA CEroAHA MOXHO BCTPETUTL
TONbLKO Ha 3apybexHbIX aBToMobunax
80-x ropos.

B Hauane 90-x oaHOTOYEYHBIN
BNpbICK BbIN 3ameHeH Ha pacnpene-
feHHbIN, rae TONIMBO pacnbifiAeTcs Bo
BNYCKHOW TpybonpoBoa Kawaoro uu-

nuHApa otaensHom (“ceoein”) opcyH-

Kon. PopcyHKa cucTtembl pacnpepe-
fNeHHOoro Bnpeicka n3obpaxeHa Ha
puc.16.

Kak B nepBom, Tak 1 BO BTOpOM cny-
Yyae TONNWBO BHauane HarHetaeTcsa B
cneunanbHbiA akkymMynsaTop-pacnpe-
AenvTers anexTpuyeckum BeHaoHaco-
COM, ycTaHoBrfeHHLIM B BeH3obake.
Manuwkr Tonnuea BoaBpaulatoTcs
obpartHo B Bak uepes perynsaTop aas-
neuusn. W3 pacnpepenutens Tonnuso
nopaetcs B HOPCYHKKU Noa CTporo on-
peneneHHbIM AasfieHnemM (nopsgka
2...4 aTMoccbep), COOTBETCTBYIOLIMM
KOHKPETHOW cUcTeMe BNpbICKa.

OrnekTpuyeckie UMNynbebl, NOCTY-
natowiue ot YY Ha anekTpomartuTt (3)
dopcyHKkN, NPpUBOAAT B ABUXEHKE
uroneyaTeil knanaH (7), oTKpbiBato-
LKA 1 3aKpbiBatoWwni kaHan ¢opcyH-
kn. [inuTtensHocTk BNpbIcka (4, COOT-
BETCTBEHHO, KOMMYECTBO pacneinse-
MOro TONMAMBA) NPONOPLUOHATBHO
ANUTENBEHOCTU UMNYNbLCA, Nockinae-
mMoro JYY. ®opma v HanpasneHue
¢akena pacnbinexus ¢opCyHku 3aBu-
CAT OT KoNu4yecTBa W HanpagfleHUs
pacnbinuTeneHbix otBepcTin (9). OHn
MrpatoT CyLLECTBEHHY10 PONb B NPOLIEC-
ce cmeceobpa3osaHus. UMeHHo no
3TOM NpruKHe POPCYHKN NPaKTU4ECKU
He B3auMO3aMeHseMbl CO CBOMMM “CO-
Bpateamn” ot apyrux asTomoGunen,
XOTS MOTYT UMETL MAEHTUYHBIE yCTa-
HOBOuYHBIE pa3mepbi U NPaKTUUECKK
0oaMHaKoBOe CONpoTUBIIEHNe OBMOTOK.

CocTosHMe hopcyHOK CUnNLHO BNK-
fleT Ha KayecTBO paboTel ABUratens.
MNosopom Ana Hayana GecnokoncTea
OOIDKHBI CMYXUTb NepBUYHBIE NPU3HA-
Ki HapyweHus paboThi:

- nepuognyeckme “peiBk” 1 “npoBa-
nbi” B paboTe Asuratens npu ysenu-
YEHWUW Harpy3Kkn Unu yCKOpeHuu;

- NafieHne MOLLYHOCTK aBUratens u
yBenuieHne pacxoga Tornnuea;

- “nnasanune” o6opoTos xonocToro
xoAa;

- yXyAweHune AuHaMukuk aBTomobu-
ns;

- Heo6XxoaMMOCTL 4acTOM OYUCTKM
CBEYeN 3aXuraHus OT Harapa,

- NOBLIWEHHAA TOKCUYHOCTbL BLIXNO-
na.

TONMNUBHLIN UHXEKTOP — HaAEXHOe
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W JonroBevHoe, Ho, K coXaneHuto, u
AOCTaTO4HO A0POrocToAWee yCTpon-
crBo. MMaBHasa npuynHa npexaespe-
MEHHOro Bbixoaa U3 cTpos )OpPCyHOK
— WX 3arpA3HeHmne BCreacTemne Hepe-
rynsipHow 3amMeHbl TOMNUBHOTC (HWIb-
Tpa WK Xe NpuMeHeHus Hekade-
CTBEHHOro TONnuBa.

Eule ogHMM BaXHbiM KpuTepuem
ABNAETCA NoAAepXaHue HopManbHOW
paboyen TemnepaTtypbl aBuratens.
[Nepnognveckoe npesvbilleHne gonyc-
TUMOroc TemnepaTypHOrc pexuma B
Kamepe cropaHus (Hanpumep, Bcnea-
CTBME UCNONBL30BaHKS HEpernameHTH-
pyeMoro Tonnuea unu cneymanbHbiX
TONNMBHbLIX NpUCafoK) ONAcHO He
TONbKC caMmoMy asuratento. PopcyH-
Ki pacnonoxeHst B 30He BO3AencTBus
BbICOKMX Temneparyp (puc.2), noaTo-
MYy B HUX BO3MOXHO 3aKOKCOBLIBaHMUe
pacnbINMTEeNbHLIX OTBEPCTUHA 1 3aKNK-
HMBaHKE UronL4aToro knanaHa Hakan-
NUBAOLIMMUCA CMONamu, coaepxa-
LIMMUCA B TOMNUBE, YTO NPUBOAMT K
3akynopke kaHana. HopmanbHyto pa-
60Ty uronw4aThiX KNanaHoB MOXHO
onpegenuTs Ha cnyx. MNpn BKNOYEH-
HOM aBuraTene cnellHO XapaKTepHoe
paBHOMeEpHOoe “cTpekoTaHue”.

Obulee 3arpsa3HeHne aneMeHToB
TONnMBHOW cuctemsl (baka, punsrpa,
TpybonpoBoaoB) Takke HEQOMyCTUMO.
370 NPMBOAWT K 3arpsi3HEHUIo HUNLT-
poB UHanNLHOW ouncTKM Tonnuea (1).
OcHoBHBLIM cnocoboM ycTpaHeHus Ta-
KOW HeUCnpaBHOCTU ABNAETCSH [EMOH-
Tax 1 NpoMbIBKA (POpPCYHOK.

OcHosHon cnocob koHTpons dopcy-
HOK — cTeHaoBbIA. CTeHawl, Kak npa-
BMIIO, NO3BONSAOT Ka4eCTBEHHO oLe-
HUTL XapakTep pacnbineHus u npous-
BOAUTENBLHOCTL (POpCYHKK. Paken
pacnbinexsuns gonkeH 6uiTb paBHoMep-
HBIM ¥ MENKOOWCNepCHBIM, He coaep-
Xallum noaTekos i 6pwiar. Mpu 3akpbi-
TOM KnanaHe He AOMKHO HabniopaTb-
cs kakoe-nubo noagTekaHue.,

ObpbiB UNK neperopaHune o6MOTKM
3neKkTpoMarHuta npakTuuecku He
BeTpeqaeTcsa. ObblvHO 3YY MHXeKTo-
pa cpasy Xe npekpaliaet ynpasneHue
dopcyHKamu npit Cepbe3HOM OTKIOHE-
HUK aMnUTyab ynpaBnaiownx uM-
NynbCOB OT pabovero aHa4eHus.

BO3BPAUAACH K HANEYATAHHOMY

(“PM”10/05, C.23)

U.NonoBnvY,
r.KuwuHes, Monposa.

OXPAHHOE YCTPOMCTBO

MNpepnaraemoe ycTpOWUCTBO SBNAET-
CS ApYyrM BapuaHTOM Henroxo sape-
KoMeHaoBaBluen ceba oxpaHHOW cur-
Hanuaauuu, cogepxuT HebonbLuoe Ko-
Nn4ecTBO HeaeULUTHBLIX 3NEMEHTOB,
Nerko B UCMONHEHUN U HANAXNBAHWA,

Mocne BkNio4eHUa ycTpoicTea Bo-
AWUTEN0 NpegocTaBnaeTca Bpems aAns
Bbixoga 13 aBToMobunsa. Cnycra 16 ¢
nocne BKNOYEHUA yCTPOWCTBA OHO
nepexoanT B AeXypHbI pexum. B
aTom pexume nioboe MexaHudeckoe
BO3eNCTBME Ha Ky3oB aBToMobBuns
NpUBOAUT K HEMEeNEHHOW noaaye 3By-
KoBOro curHana tpesoru. CurHan no-
paertcs Talke npu cpabartbiBanum aar-
4YMKOB MOTOpHOro unu GaraxHoro ot-
ceka. iNMTeNbHOCTL TPEBOXHOIO CHr-
Hana npu BO3nEeWUCTBUIK Ha Ky30B aB-
TOMOBMNS MEHbLUE, YeM NMpW NPOHUK-
HOBEHUM B NOAKaNOTHLIN UNu Barax-
HbI OTCeK. 3To 0ByCNOBNEHO TEM, YTC
BO3AEUCTBUE HA KYy3OB MOXET ObiTb
BbI3BAHO HE TOMbLKO 3MOYMbILUNEHHU-
KOM, HC U nopuiBami BeTpa, koneba-
HUSIMU MOYBLI OT NPOE3KAoLWNX MUMO
rpy3oBbix asTomobunen unu cnyyau-
HbIMK NpOXOXKUMK. [lonrun 3ByKOBOK
CWrHan B 3ToM cnyvae nullb pas3apa-
XaeT cocefen, a BOT Npu HecaHKyno-

Q e

HUPOBAHHOM NPOHUKHOBEHUU ANK-
TeNbHbI TPEBOXHLIA CUTHAN QOMKeH
npuBneyb BHUMaHue K apTomobunio.

YCTpONCTBO HE TONBLKO NogaeT 3By-
KOBOW CUrHan, Ho U BrnokupyeT anekT-
puyeckue uenu, nenas nyck gBurare-
nA HeBO3MOXHLIM. 115 Bxoaa B canoH
aBTOMOBUNA U BLIKNIOUYEHUS YCTPO-
CTBa BNajenbLy Takke npeaocTaens-
ercs 16 c. Ecnu 3a Bpems, oTnywex-
HOE ANS BLIKNOYEHUs OXpaHHOro yCT-
poncTBa, OHO He ByaeT BLIKNIOYEHO,
NpO3BYYNUT 3BYKOBOMW CUrHan TpeBorn
(aonrun, ¢ naysamu).

B pexxume nogayvm TpeBOXHOro cwr-
Hana (nocne cpabaTtsiBaHWUA O HOMC U3
AaT4rKoB ABepent, MOTopHOro unu ba-
raxHoro oTceKa) npu Bos3ppare gardu-
Ka B UCXOHOE COCTOSIHUE, MO NMpoLue-
ctBum 3 MuH 44 ¢ (4 mun 16 c) oxpan-
Hoe YCTPOMCTBO NepexoanT B AeXyp-
HbI pexxuM. OaHoBpeMeHHo cpabaThi-
BaeT U LEeHTpalnbHbi 3aMOK aBepew,
Bnokupys ux. Bo Bpemsi nogauu 3sy-
KOBOrO curHana mMuratoT “noBOpOTHM-
kn” ¢ yactoTon cobcTBeHHoro pene
yKasaTtens noBOpoTOR.

Mpn nepBoHaYanbLHOM BKMIOYEHUK
ycTponcTea oHo obecrnevmBaeT KopoT-
kmi rypok (0,3...0,5 c), o6o3Hauatowmni

sungowowse 2Adzog




BKJIlOYEHME, a Takke Bonee AnuHHLIN
ryaok (1...2 ¢) npu 6nokuposke aBe-
pen. Ecnu Bnageney He ycnen aaxson-
HYTb ABEPb B Te4eHue 8 C nocne BKo-
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HbI curHan, emy Heobxoaumo 3ak-
pbITH ABEPU KNIOHYOM (Y HEro ecThb ewje
8 c¢). Ceetoauopn HL1 muraert Bce Bpe-
MR, BHE 3aBUCUMOCTHU OT TOro, B Ka-
KOM pexume HaxoauTCs YCTPOUCTBO.

Cxema ycTpoicTBa OXpaHHOW CurHa-
nu3ayuu npuseaeHa Ha puc.1. [latuu-
KamMu OXpaHbl CNyXaT [BEpHbIE BbIK-
novartenu oceeuieHua canoHa SF1
(konuuecTBO AATYMKOB — MO HUCNY
Asepen) u gononHuTensHsie SF2,
SF3, ycTaHoBneHHbie B MOTOPHOM 1
6araxHom oTcekax.

Hatuuk konebaHuin, onucaHHbIA B
[3], ucnonsaosaH He3 nameHenun. Ero
cxema nNpusBegeHa Ha puc.2. Bmecto

Puc. 2

r]m
M ‘

R2 130k
L
BQ1 | DAT k1404812
| 3 6
"_“]l >1a
1 Zo [ KYIE%M
E"" U Re
Ré 3M @

mf] $B1
680l ~———
] +128
| S
HHH
k2| 0o
MK
Zs voe
1220 X258
) R18 20k s
- KT3156
vI7
KTB1SE
1 i N
3 I | 7
Va7
g zsmnl:rj'“ (Km fkn k12
Rté
20k -
N VT3 VT4 BAY SR L
128 V2 VIs
4@ T +
R19 ]
A bwb.7 D01, D02, OD&
(pwc.1) KT O 8 LK yr2. vTh K366

Buf.8 OD3 (—_L

Herc MOXHC ucnons3ceaTb NWGoON
APYron AaTumK, BLIAAKOWKMA KOPOTKUA
Ofiy. NOMNOXUTENbLHBLIA UMNYNLC NpU Mexa-

HUYECKOM BO3EWCTBMU HA KY30B aB-
TOoMOGUNS.
(OxonuaHue cnenyet)




B.®EQOPOB,

r.Nluneuk.
E-mail: connectiv@yandex.ru

Mpoekt ATLANTIC BIRD 6bin uHu-
UuMpoBaH kOHCOpuuymMom Eutelsat B
1999 r. Erc ocHoBononarasoliee Ha-
NpasBneHmMe — co3naHue KOMMYyHUKa-
LIMOHHbBIX CNYTHUKOBbIX KaHanoB cBs-
3u mexay Eeponoit u Amepukoi. [ins
pelieHus AaHHbiX 3aaad bbino pewe-
HO Mcnonb3osaTb noauuum MCO 8° u
12,5° 3.4., paHee ucnonb3oBasLiMecs
cnyTHukoM “TELECOM 2A” u ogHnm
u3 cnytHukoB “EUTELSAT 11",

MepBoHa4YanbHO MEXAyHApOOHbIM
KOHCOPLINYMOM, BO3rNaBnsemMbiM KOM-
nasuen Alcatel, 6bin 3aka3aH u w3ro-
ToBneH cnyTHuk “ATLANTIC BIRD 2"
On 6bin 3anyweH B no3uyuio 8° 3.4.
25 centabpsa 2001 r. pakeTon-Hocute-
nem “Ariane 4" (V144). CnyTHuk, ume-
townn Ha ceoem 6opTy 26 TpaHCnOH-
[epoB, NpeaHasHavancs, npexae sce-
ro, ANS 3aMeHbl KaHanNbHbIX EMKOCTEN
cnytHuka “TELECOM 2A”", npuobpe-
TEHHOro paHee y (hpaHLy3CKoro one-
paTtopa cnyTHukoBon cBsiau FRANCE
TELECOM.

B ocHoBe cnyTHUKa neXxuT KOCMU-
Jeckas nnatdopma “SPACEBUS 3000
B2", ctabunusupyemasn no Tpem akcu-
anbHblM ocsiM. [NokpeITE TeppuTOpUN
EBponbl obecnequBaeT nepegatowas
aHTeHHa peropu ¢ guaMeTpoM OCHOB-
Horo pednekropa 2,4 m. [ins obeny-
XKUBAHUA TeppuTOopun AMEpHKu uc-
nonb3yeTca agsouHas odceTHan aH-
TeHHa lperopu. dopma pednexTopa u
koHTppednekTopa chopmMupoBaHa
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ATLANTIC BIRD —
AMEPWKAHO-EBPOMENCKNA
KOMMYHUKALIMOHHBLI MOCT

Tak, 4T06bLI 0bBecneunTe NOKpbITHE
obenx AMmepuk. Kpome T0ro, Ha BopTy
CNYTHUKA HAXOAUTCH aHTeHHAa NepeHa-
uenuBaemoro ny4a (nogobHble aHTeH-
Hbl YCTAHOBNEHbI HA CNYTHUKaX Cepui
“EUROBIRD W1"-“EUROBIRD W3").
AHTeHHa npencTaeBnseT cobon pedp-
nektop aAunametrpom 85 cMm C KOHTp-
pednexropom (cxema Mperopu), KOTO-
pbli MOXET BpawaTbCsl, U3IMEHAR Ha-
NpasneHue nepegaBaemMoro ny4a.
Komnanus Alcatel, kak ocHoBHOM
KOHTpakTop, M3roToBuna Ans CnyTHu-
Ka Haubonbluee KONu4eCTBO Y3foR
KocMu4eckon NnaTopMbl (penuTephbi,
Npuemo-nepeaatoline aHTeHHbl, Cuc-
TeMmy ynpaenenus yanamu). Komnanus
Tawke obecne4una TeCTOBbIE UCNBITa-
HUS 1 NpeacTapTOBYIC NOAFOTOBKY
CnyTHMKA. HeManoBaxHyto pornb B No-
cTpoenumn “ATLANTIC BIRD 2” cbirpa-
naurepManckasn komnanus DASA, ua-
roTOBMBLUAA NAHEenu CofnHeYHbIX H6aTa-
pewn, HaBUralMoHHYI0 CUCTEMY 1 ABK-
raTenbHylo ycTaHoBKy. Mepenauenu-
Baemas aHTeHHa M3roToBfleHa W Ha-
CTpoeHa KoMnauuen Alenia
Aerospazio. lNpeanonaraembiit cpok
cnyx6bl cnyTHuka — 12,5 ner.
YacToTHbIN NnaH cnyTHMKa nokaaax
Ha puc.1. lllectb B-kaHanoB cnyTHu-
Ka (nonocoi no 72 MIry) mMoryT npu-
HUMaTb CurHanbt ¢ Tepputopuin Eepo-
Nbl ¥ AMepuKK, TpaHCNALUS 3TUX Ka-
HanoB MOXEeT OCYyWecTBSEeTCA Ha
Tepputopun EBponbl u AMepuku He-

aasucumo. lllectb C-kananos (nono-
coi no 72 MFy) MoryT npuHumMaTb cur-
Hanbl TONLKO C TeppuTopui EBponk,
a TpaHCnAuUuS Yepe3 AaHHble TpaHc-
NoHAepbl MOXET OCYWeCTBNSATLCA Ha
Tepputopumn oboux matepukos. [ise-
HaguaTtb D-kananos (no 36 MIy) o6-
CNYXuBaT TeppUTOpun AMEpuKu u
EBponki, a Taioke MOryT MCNONbB30BaTb
nepexauenusaembin nyd4. OguHHaga-
uaTb F-kananos (9 — no 36 My u 2
— no 54 MI'u) moryT ucnonb3oBaTbCs
ana obenyxuBaHusa TONbKO TEpPUTO-
puu EBponbi.

CnyTHuk umeeT aBa Masika, vacro-
Tbi NEPBOro MOMYT NPUHUMATB [ABa pas-
NUYHbIX 3Ha4YeHus, Bbibupaembix No
KomaHnae ¢ 3emnu. BTopon masik He-
obxoauM Ans COBMECTUMOCTH C CUC-
TeMamu, UCMOoNbL3OBaBWKMK paHee
KaHafnbHble €MKOCTM CNyTHMKA
“TELECOM 2A” (4acToTbl Masko
CNYTHUKOB paBHbl). Masku umeoT
OWNM oxono 5,5 u 9 abBT cooTteeT-
CTBEHHO U M3NY4aloT paANOBONHbI FO-
pU3CHTaNbHOW nonsipuaayuu.

Ons xutenew 3anagHbix panoHOR
cTpan CHI npeacTaensier uHTepec
€BpONenckuh ny4 cnyTHuka. 3oHa no-
KpbITUS CNYTHUKA €BPONEVCKUM My4oM
nokasana Ha puc.2. MakcumanbHas
OUWUM cnyTHKKa B LieHTpe 30HbI Npu-
ema — 54 pbBrT.

MoMWUMO 3aMeHbl kKaHanbHbIX EMKOC-
Tel cnyTHuka “TELECOM 2A”", cnyTHuk
“ATLANTIC BIRD 2" 6bin0 pelueHo 3a-
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AencTBOBaTL B HOBOM NpoekTe
ATLANTIC BIRD, unu ATLANTIC
GATES. CriegywuM CnyTHWKOM [JaHHO-
ro npoekra ctan “ATLANTIC BIRD 1~
MeHeparbHLIM NOAPAAHMKOM NO ero u3-
FOTOBMNEHUIO CTana UTanbAHCKas KOM-
naHus Alenia Aerospazio, BO3rnaBuB-
LWas UHTePHAaLKOHANBHBLIA KOHCOPLK-
yM cybnogpaaumkoB, B KOTOPbIA BOLL-
nu repmarckue komnaum Bosh, DASA,
Dornier u Fokker (paHee Alenia
Aerospazio y4acTBoBana B CO3faHumn
XOpOLWO M3BECTHOro cnyTtHuka “HOT
BIRD 1°.) Alenia Aerospazio pa3pabo-
Tana peTpaHCnsTopbl CNYTHUKA, NOACU-
CTeMy HaBWrauumu, CBSI3Hble aHTeHHSbI,
Bosh u Dormnier yqacTBoBanu B pa3pa-
boTKe ycunutenbHbiX cucTeM, Fokker
M3roToBUNa ConHeyHbie HaTapewu, a
DASA — paBuraTenbHyl yCTaHOBKY,
KOppeKTUpYHLLyH OpBUTy cnyTHUKA.
“ATLANTIC BIRD 1" uarotoeneH Ha

ocHoBe nnatgopmbl “ITALSAT, ume-
ILen TpexoCcHyw cTabunusauuio
nnaT¢opMbl B NpOCTpaHCTBe. [1Be aH-
TeHHb! Fperopu guameTpom 1,8 M (Ha
npueMm u nepegavy) obecnevusanT
nokpbiTue Tepputopun EBponsl. [ige
ObCETHBLIE AaHTEHHbI, PACNONOXEHHbIe
B BepXxHeW 4acTu cnyTtHuka, obecne-
4MBalOT NOKPLITHE TeppuTopin CeBep-
HOM i IOxHON AmMepuK. HaBuraumoH-
Hble NOACUCTEMbI CNyTHUKA NoAaaep-
XKUB3IOT pexuM paboTbl Ha 3NNUNTH-
Jeckux opbutax, 4To npoagnesBaeT
“KM3HL" CNYTHUKA Npu U3pacxogoBa-
HUK TONNKUBa ANs KOppeKyumu opbuTsi.
MpeanonaraeMbi CpoK cryxbwl cnyT-
Huka — 15 net.

CnyTHuk BhiBegeH Ha MCO B no3u-
umnio 12,5° 3.4. 28 aBrycta 2002 r. Ha
BopTy cnyTHUKA HaxoasaTcs 24 TpaHc-
noHaepa, paboTaowmx B Ku-guanaso-
He. YacTOTHLIN NNnaH CnyTHUKa Noka-

3aH Ha puc.3. Kak MOXHO BuieTb,
TpPaHCNOHAEpb! MMeIOT pa3sHyLo LWnpK-
Hy nonoc (36, 54 u 72 Mlu). YnnotHe-
HUe KaHanoB MCNONbL3yeTcs nocpes-
CTBOM NPUMEHEHUA NUHENHbIX ropu-
30HTanNLHO 1 BepTUKaNLHO NONSPU30-
BaHHbLIX CUrHanNOB.

llecTs B-kaHanoB cnyTHWKa MOryT
NPUHKUMATL CUrHanbLi ¢ TeppuTOpHi
EBponsi 1 AMepuki, TpaHcnsuus aTux
KaHanoB OCYLIeCTBNSeTcA Ha Teppu-
Toputo EBponsl, a 4-ro u 6-ro kaHanoB
— Ha TeppuToputo AMepukm. LLlects C-
1 BoceMb E-kaHanoB npefHasHaveHsbi
ana obcnyxuBaHus TONbKO TEpPUTO-
pun EBponbl, 4eTbipe D-kaHana —
TONLKO TeppuTopuit AMepukin. YeTbi-
pe F-kaHana MoryT mcnons3oBaThes
He3aBUCMMO, a apyras yeTBepka Mo-
XeT 3aMeLlaThCs NpUHUMaeMbLIMU CUr-
Hanamu YeTbipex D-kaHanoB. Beuay
MCNONb30BaHNA BHYTPEHHUX KPOC-
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CnyTHMK MMeeT OBa Masika (eBpo-

nevickun u rnobanbHbIA), 4acToTbl KO-
TOpbIX MOIYT NPUHUMATL AiBa pasnuy-
HbiX 3Ha4eHus, BbibBupaemMbix No Ko-
MaHae ¢ 3emnu. Masiku umeraT SUUM
okono 9 abBT 1 usnyyalT pagmoson-
Hb! TOPWU3OHTANLHON NoNApUsaLum.

Haubonbluni uHTepec Ans xutenemn
3anagHblx paronoB cTpaH CHI npen-
CTaBNsET eBPONENCKUI Nyy CNyTHUKA.
30Ha NOKPLITUS B AAHHOM Hanpasrne-
HUKM NokasaHa Ha puc.4. Kak MoxHo
BMAeTb, MakcumansHas SUUM cnyT-
HUKa B LEHTpEe 30HbI NpHeMa — OKono
51 pbBT.

WnTtepecna uctopua “ATLANTIC
BIRD 3" — TpeTbero cnyTHuka rpyn-
nupoBku. CnyTHUK GbIN U3roToBNEH NO

3aka3y COBMECTHOro npeanpuaTus
“Stellat”, 70% axT“BOB KOTOPOFO Npu-
Hagnexanu dpaHLy3ckoMy oneparopy
cnyTHukosow ceasu France Telecom, a
octaneHbie 30% — coBMECTHOMY Npes-
npuatuio Europe Star, B koTopoe Bxo-
OAT ABa ruraHTa CNyTHUKOBOW MHAYCT-
puu; Alcatel Space u Loral. B npoekt
6bino uHBecTMpoBaHo 250 MNH. eBpo.
CnyTHuk nony4un Hassauue “STELLAT
5". On porxed 661N 3ameHinTb Ha opbu-
Te MoparnbHO yCTapeBLUN CNyTHUK
“TELECOM 2°, npuHaanexauiui Kom-
nanuu France Telecom, n o6ecneunTs
cBsi3blo TeppuTopun EBponbl, Adpu-
ki u bnwknero BocTtoka.

Komnanus France Telecom nocne

3anycka cnytHuka “STELLAT 5" Gyk-
BanbHO Yepe3 HeCkonbKo Hegenb Npo-
nana 100% npuHaanexauwnx en ak-
UM KoHcopuuymy Eutelsat (cymma
coenku — okono 180 MrH. eBpo), a
HEMHOro No3xe HasBaHue CNyTHuKa
nameHunu Ha “ATLANTIC BIRD 3",
CnyTHuku “ATLANTIC BIRD 1”-
"ATLANTIC BIRD 3" o6ecneuuBaloT B
HacTosiwee BpeMs KOMMYHUKALUOH-
Hyl0 CBs3b Mexay EBponon, Amepu-
koW, Adpukon u BnvxHuM BocTokoMm.
0O6meH nHhopmaumen obecnevnsaet-
cs B nwboMm HanpasfneHuu nocpen-
CTBOM A0CTyNa 4Yepes WHpoKononoc-
Hbie uMdpoBbie KaHarbl CBA3MN.
{OxkoHvaHue cneayeT)
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COEOUHEHMUE

CEHTABPb

E.CONoO4OBHUKOB,
r.KpacHopaap.

TENEBU3UOHHOIO KABEIA

B HacTosiLee BpemMs LUMPOKO pacnpo-
CTpaHeHbl KoaKCHansLHbIe pagno4acToT-
Hble kabenu ¢ MansiMK NOTEPSAMK B K-
ana3one [IMB. O6bluHO OHM MMetoT Ha-
PYXHbi NPOBOAHMK (onnetky) U3 aByx
cnoes. BHyTpeHHWiA Croi BoIMONHEH U3
anioMuHmeBoin donbr ¢ NPoOACNbHLIM
LWBOM BHAKNAKY, 8 HAPY>XHbIA CNon —
onnertka M3 MeaHbIX Xun k cBepxy —
yCTOWYMBOE K BNare nokpbiThe.

[ins cpatuMBaHUs KOHLIOB Takmx kabe-
nei CyWwecTBYIOT cneynansHbie coean-
Hutenu. OgHako BCTpevalTca curya-
LMK, korga npuxoauTes obxoanthea 6e3
Hux. Torna coeavHeHWe BbINOMHAETCA
cneaytowinm o6 pasoM. KoHusl kaGenen
oceoBoxaatoTca oT maonauun. LieHT-
panbHbie NPOBOAHMKK JOMKHbI BbICTY-
naTe M3 UsonAUMK HA 5 MM, KX HYXHO
3anyauTb. OHK NpUKNaasIBaOTCA ApYr K
APYTY 1 XOpOLLO NporpeBaloTca nasiib-
HUKOM, a 3aTeM B ropsiueM COCTOAHUK
BABWraTCA B M3ONALMIC NPOTUBONO-
NOXHbIX CTOPOH Tak, uTobui 3acTbiBaHKe

ApMNOsi NPOM3OLINIO BHYTPU U30NALIMK.
MonyuaeTca paBHoMepHas nsonsaymnsa c
TOHKMM nonepeYHbIM LWBOM.

AnoMUHKeBY10 ¢onbry HapyXHoro
NPOBOAHMKA COEAUHAIOT BHAKNaaKy M
cBepXY 3aKpennsitoT M30MEHTON WK HUT-
KaMK, KOTOpble NO3XKe MOXHO NOKPbITh
KNeeM MNK HUTPOMAaKoM AN NPOYHOC-
Ti. ToBepx COeAUHAOT C NOMOLILLI0
CKPYTKM MPOBOAHUKK ONMETKW, U ecn
OHM NoQAaoTCA Nakke, To NPoONanBatoT.
ToBepxy BCE 310 NNOTHO oBMarLIBaeT-
CA M30NALNOHHON NEHTON.

OpaHako npuMepHo Yepes nonroaa k-
cnnyarayumn kabens ¢ Takummn coenHe-
HUSIMMW Hauano yxyawarbest naobpaxe-
Hue. Pa3bopka coeavHeHul nokasana,
yTo anomuHKeBas donera c o6emx cTo-
pOH OT CoeMHeHUs Nopeanach, 1 KoH-
TaKT YXYOLWMICA, YTO, COOTBETCTBEHHO,
yBenuuuno saryxaHue kabens.

TMOHATHO, HYXHO YBENWYWUTb XKecT-
KOCTb coeguHeHus. [ns aToro npotue

BCEro NOBepX ONNETKU HAaNOXNTb LWKHbI
U3 fjepeBAHHbBIX NanoveK Nk anioMmHk-
€BOro NpoBoaa U cBepxy BCe 3aT0 obMo-
TaTb NONMBUHUAXITOPUAHOI N30NEHTON.

10-meTpoBbIi kKabenb, COCTOALMA U3
HECKONbLKUX KYCKOB C TakUMu coegunHe-
HUAMM, paboTaeT Ha OTKPLITOM BO3adyxe
ye B TeueHue 3-4 net 6e3 sameTHOro
yBeNnuueHUs 3aTyxaHus.

PEMOHT YEPHO-BENbLIX

TENEBU3OPOB

Yacro npu pemoHTe uepHo-6enbix
Tenesm3opos (“lOHocTy”, Bepeska”
7.n.) BbISIBNAETCSA HEMCNPABHOCTb MKK-
pocxeMbl K174XA38, cToMMOCTbL KOTO-
pOW CpaBHMMa CO CTOMMOCTbIO PEMOH-
Tupyemoro 6/y TB, aa n npuobpectu ee
He Be3e BO3MOXHO.

W3 onbiTa, 6ONbWKWHCTBO HEUcnpae-
HOCTEN 9TOM MMUKPOCXEMbl onpejaens-
eTCA BbIXOJAOM K3 CTPOsl Kackajos
CTPOuYHOW pa3BepTkn, NOITOMY B “Ao-
MOMHEHNWE" MOXHO MCRoNb3oBaTh Cyb-
Moaynb CuHxpoHusauun YCP oT Tene-
Bu3opos |Il nokonenus (3YCUT).

Pa3pbiBaeTca Lens OT BbiBOAA 26
K174XA38 «k 6ase TpaH3ucropa npea-
BapyUTErbLHOrO Kackaaa CTPouHo# pas-
BepTkm. K 6a3e npunarsaeTcs nposod
oT BbiBoga 2 moaynsa YCP. BeiBog 3
YCP (CUOX) nogkniouaeTcs K BbiBoAY
27 mukpocxeMbl. CurHan “Bugeo” (koH-
takt 9 YCP) nogaetca ¢ perynatopa
KOHTPAaCTHOCTH.

Cy6moayne kpenuTca C NOMOLUWbIO
Knes unu apyrum cnoCcobom K yCTpoi-
CTBY YNpaBrieHUs CeleKTopoM kaHa-
nos. Mpu Hanagke, BO3MOXHO, NOTpe-
ByeTcsa perynupoBka 4acToTbl CTPOK U
LieHTpoBKa #306parkeHus peancTopamu
R14 un R25 cy6moayns YCP.

N.KY3HELOB,
r.JlusHbl Opnosckoi obn.

K perynstropy ‘-—‘ Kopnyc  YCP
KOHTPAcTHOCTH
-— +12B
K174XA38

1 nuTc
27 cHox

cn

26 K TMC
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[laHHbI BONBTMETP MOXHO MCNONb-
30Barth AN KOHTPONS HanpsxeHus B
6oprceTit aBTOMOBUNSA, Npu 3apsake
aKKyMynaTopoB, a Talkke B 3BYKOTEX-
HUKe AN MHAKKaLKUK BbIXOAHOrQ CUr-
Hana YM34. OH noasonsier cunbHo
pacTaHyTb NOKa3aHusA B Y3KOM auana-
30HE OKONOo MHTepecylowero HoOMM-
HanbHOro HanpsixeHus (12 B).

B nokasaHHoM Ha puc.1 uHaukarto-
pe curHanuaauus ocyuwecTBnsercs
LUECTbIO CBETOAKOAAMM (C WAroM npu-
mepHo 1 B). HiwkHas u BepxHas rpa-
Huybt (10 B 1 15 B) obosHavatores
CBEYeHUeM KpacHbIX CBETOaMUOa0B, B
TO BpeMsi Kak NpOMeXyToqHble YpoB-
Hv HanpsxeHus (11...14 B) otmedatoT-
CA 3eneHbIM CBETOM.

Mo Mepe yBenuyeHus HanpskeHus
OT MEHbLUNX K BOMNbLUMM 3HAYEHUAM
(o1 10 go 15 B) 3aropatoTca cooTBeT-
CTBytOU{E CBETOAMOAbI, @ CBETOAMO-
dbl, OTHOCAWMECH K MEHbLUMM 3HaJe-
HUAM HaNPSXXeHUs, NPOACIMKAINT CBe-
TUTbCA U Npu BoNbLIKMX 3HAYEHUSX
(kpome nHgukatopa LED1 Ha 10 B).
Mo3tomMy Mbl BUAKMM HapacTaowy

(OBWKYWLYIOCS) CBETSILLYIGCS NONOCKY
(NpuHLMN TepmomeTpa).

XoTta npeanaraemas 3gechb cxema
Bonee rpomMo3akas, Yem cXembl Ha
UMC, Ho oHa no3sonseTr Mcnonb3ao-
BaTb Npaktudecku nobble umelowme
B “3aKpomax” TpaH3ucTopbl COOTBET-
cTBytowen cTpykTypsl. [lnoa 3eHepa
(ctabunutpoHn) Z1 3apgaer onopHoe
HanpsbkeHue 5,6 B. K aTomy Hanpsixe-
HWIO NOAKINIOYEHbI BbIBOAbI IMUTTEPOB
BCeX TpaH3ucTopoB. HanpsxeHue Ha
Ba3bl TpaH3ucTopoB T1...T6 nogaercs
Yepes TOKoorpaHudmBatoL e pe3mcTo-
pblt R10...R15 ot genutena R3-P1-R4-
R5-...-R9-P2.

MNycTb HanpsXeHne MeXay TOHKaMu
A u B yBenuuusaetcs oT Marsnbix 3Ha-
YeHun Kk bonbluum. Toraa BHaqane (Ha-
npsxeHue Hiwke 10 B) TpaHaucTopsl
T1...T6 3akpbiTel. Tak kak T1 3anepr,
Ha ero Konnekrope — HanpsixeHue,
Bnuakoe Kk BxogHoMy. OHO OTKpbiBaer
T7 u, np® 4OCTaroMHOM YpOBHe, “3a-
Xuraetr” HaxoasWKUNcsa B ero Konnek-
TOpHOW Lenu ceetoaunoa LED1 (kpac-
HbI). OH CBETUTCA Npu HaNpXeHun

K.ESZTERGOMI.

s

TOWM LWWKAJIIOW

8...10 B (HanpskeHue Hwke HOpMbI).

Mpu panbHenweM NOBbIWEHUN Ha-
npsXkeHns Mexay Todkamu A u B nep-
BbiM OTKpbiBaeTcs TpaH3auctop T1, B
pesynbrate derc 3akpbiBaercs T7 u
racHetr LED1. 3atem no nopsiaky, ognH
3a ApyruM, OTKpbIBAOTCA OCTanbHble
TPaH3NCTOpbI, 1 B TOM Xe Nopsake “3a-
xuratorcea” ceetoaguons — ot LED2 o
LEDS®. KpacHoe cBeuvenue LED6 cur-
HanusupyeT O NpeBbILLEHUN HOPMbI, B
3TO e BpeMs CBETATCS 3eneHbIM cBe-
TOM 1 cBeToamnoanl LED2...LEDS.

3HaveHune conpoTtuBneHus R2 Bbi-
Bupaercs TaK, 4Tobsl Ha Hem naganc
Hanpsxexie 1 B npu BkntoveHnn kax-
porc u3 ceeroguoaos. Beneacteue
aToro npw NioboM U3 BO3MOXHBIX KOM-
BuHaLMin CBETOBLIX CUrHANOB AWUOAbI
CBETATCH C NOYTKH HEUIMEHHOW APKO-
CTbiO.

HacTpoiiky npubopa MOXHO ocylue-
CTBUTb C NMOMOWbIO MyNnbTUMeETPA
(undposoro BonbTMeTpa). B xoae Ha-
CTPOVIKM HeoBX0aKUMO OTperynupoBars
HWKHIO WM BEPXHIO0 rpaHuLbl MHAK-
kauuu. HwkHsAa rpanuya (10 B) yera-

Puec. 1 KpacHbii LED 3enenHble LED KpacHblid LED
[ P S ]
cav 20 T 4 xCQV2S CQv 20 1
Uax =+48..15V ® R2 " 1ov nv 12V 13V 14V 15V
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68 X
R3 LED,
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(8...15V)

HaBNMBaeTCA C NOMOLLLI0 NOTEHUMO-
metpa P1, a BepxHsas rpaHuua (15 B)
— c nomoublo P2. N3-3a B3anmoBnu-
AHWA HACTPOEK, HacTPONKY Lienecoob-
pasHo npogenatb MHorokpaTtHo. Uc-
nonb3ys NoAcTPOeYHble Pe3ncTopsl
COOTBETCTBYIOWMX HOMUHAMNOB, MOX-
HO HAaCTPOUTb CxeMy Ha oTobpaxenne
Apyrux HeobxoaMMbIX ypoBHe# Hanps-
weHus. MNocne 3aBepLUeHWs HACTPOn-
KW OBUXKW noTeHuuomerpos P1, P2
(bUKCUpYIOTCA Kanenbkamy fnaka Bo
nabexaHune ux cmeueHnn.

MeuyatHas nnata ans npubopa no-
KasaHa Ha puc.2, a pacnonoxeHue
petanei — Ha puc.3. CxeMy MOXHO
pasmecTuTb B ManorabaputHom nna-
cTmaccosom kopnyce. OauH us sapu-
aHTOB NOKasaH Ha puc.4.

PaduomexHuka, 6/92.

Fiepeaod [A Beneorozo]

A.MWEBMUDbIR,
r.Mockea.

leHepaTop na4yek UMNyNbLCOB

MpeanaraeMeiil reHepaTop MOXHO
WMCNONb30BaTL B PasnNMUYHbIX CUrHanNy-
3aTopax, Urpywkax u T.n.

Cxema COCTOUT U3 ABYX reHepaTopoB
MMMNYNbLCOB HAa NOrMYECKNX dnNemeHTax.
MepBbid reHepaTop Ha aneMeHTax
DD1.1 n DD1.2 BruipabaTbiBaeT yepes
Kaable 5 ¢ UMNYNbLChI ANUTENBHOCTHIO
2 ¢ (ANUTENLHOCTL MMNYMNLCOB U Nay3
perynvpyetcs nepemMeHHbLIMA pesuncTo-
pamu R1 n R2). Bropo# reHepaTop Ha
anemeHTax DD1.3 1 DD1.4 B MOMEHTbI
NosBNeHNs BbICOKOTO YPOBHSA HA BXxoade
8 DD1.3 dhopmupyeT KOpOTKME UMNYNb-

cbl. JNuTensHOCTb 3TUX UMNYNbLCOB
3aBUCUT oT HomuHanoe R3 n C2.

[NeTtanu. B kayecTBe MUKpOCXEMbI
DD1 moxHo ucnonbsosaTte K176/1A7,
K561/1A7, 564N1A7, KP1561J1A7. KoH-
neHcaTtopbl — Tuna K10-76, K73-17 1
apyrve manorabaputHble. PesucTopei
— MNT-0,125. NepemeHHble pe3nCTO-
pbl — nobbie.
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M.OABVOOBCKAA,
accucTeHT pakynsTeTa Npuknag-
HoW MaTemMaTuky BIY, r.Munck.
E-mail; maryia@yandex.ru

NPUNOXEHUA OPENOFFICE

3nakoMcTBo ¢ naketoMm OpenOffice
HauyHeM C npunoxeHus 0na cosdaHus
mekcmosebix dokymenmos Writer
(pwnc.13). Ero BO3MOXHOCTH BNOMHE CO-
OTBETCTBYIOT COBPEMEHHbIM NpefAcTas-
fIeHMsAM O TEeKCTOBOM npoueccope. B
nononxenne K 06biyHbIM 0CoBeHHOC-
TAM TEKCTOBOrO Npoueccopa (nposep-
Ka NpaBUNbLHOCTW HanUcaHus, Tesay-
pycC, pacctaHoBKa NepeHoCcoB, aBTo3a-
MeHa, MOUCK M 3aMeHa, aBToMaThyec-
KOe COCTaBfneHne ornaBneHnin U MHAek-
COB, COCTaBreHne CTaHAapTHbIX NUCeM

Puc. 13

‘B beamannmind - OpenOffice.org Writer

SHAKOMMMCA
C OPENOFFICE

{Mpononxexnue. Havano B N8/06)

n ap.), Writer obecneunsaet u criegy-
owme pyHKuMN:

- Wabnoxbi U cTUNY;

- MOUIHbIe MeTofbl MaKeTUPOBaHUSA
CTpaHuy (BKMIOYas pamkK, cTonbusi u
Tabnuubl);

- rpachuky (BHeAPEHHYI0 MNW CBA3AH-
HY10);

- AMNEKTPOHHbIe TABNULLI;

- Cpe[fICTBa pMCOBaHUS;

- OTCReXuBaHWe U3MeHeHWR B Bep-
CURAX [OKYMEHTOB;

- MHTerpaumio ¢ 6a3zaMm flaHHbIX;

- akcnopt B cdopmaTt PDF (Adobe’s

gaun [paexa Bua Borasnrs  GopMar  Tabreia Cepsme Wamynem OrHo Cnpgsx

Portable Document Format), skmioyas
3aknagku;

- W MHOroe apyroe...

Writer moxeT akcnopTtuposaTh dait-
nsi B HTML, XHTML, XML. HaxaTtnem
KHOMNKN [JOKYMEHT KaK 3MeKTPOHHOe
NUCbMO Ha CTAaHAAPTHOM NaHenn UHCT-
pymexTOoB Writer TEKCTOBLIA [OKYMEHT
nepecbINaeTcs NO 3MNEKTPOHHOW noyTe
COXpaHeHHbIM “Ha neTy” B popMaTte
Microsoft Word 97/2000/XP (*.doc), aaxe
€CIN 3TOT AOKYMEHT UMeeT Apyrom chop-
MaT unu soobule eule He COXpPaHeH.
Ecnn B TeKCTOBOM fOKyMeHTe BCTpe-

W AL orbvml
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YaloTCsH rMNepCcehINKY, TO NO LWenuKy Ha
runepccbifike oTkpeiBaeTcs Gpaysep
(Mo yMOMuaHuIo) 1 3arpyxaeTcs web-
cTpaHuua c BbiBpaHHOro aapeca.

Writer iMeeT HeCKOMNbKO TUNOB NaHe-
nieit uHcTpymentoB. OHu moryT BbiTe
3aKkpenneHHbLIMW, NnasawuiuMn 1 ne-
pemeltaeMbiMu. BepXHiolo Nanent uh-
CTPYMEHTOB (MO3WLWA NO YMOMNHAHWMIO)
HasbiBaloT CTaHAAPTHON NaHeNbIo UH-
cTpymentos (puc.14). Ona — obuias
ana Bcex npunoxenunn OpenOffice.
Crenom 3a Heit 06bIYHO pa3MeLaeTcs
naHens PopMmaTupoBaHue.

Writer meeT oueHb yaobHble MHCT-
pymeHTbl ans paboTkl CO cnuckamu
(pwc.15). Vicnonbays, HanpuMep, UHCT-
pymeHT BCTaBuTL aneMeHT 6es HoMe-
pa, MoXHO n0o6aBWUTL NYCTYIO CTPOKY B
pamkax crnmcka OHUM ABKEHUEM. Mo-
PAAOK HyMepaunn USMEHSETCA NHCTPY-
meHTOM HayaTb HyMepauuio CHOBa.

B xone Habopa Tekcra Writer moxeT
noackasbiBaTh NpasufbHOEe CMOBO
(pwc.16). HYTtobbI OcTaBUTL Npeanara-
eMbili BapWaHT, QOCTATOYHO HaxaTb
knasuwy Enter. OTkas oT Hero Npouc-
X0auT Npy NPOAOIMKEHNM BBOAA TEKCTA.
Bkniouns pexum ABTOnpoBepka op-
cdorpachuu Ha naxenn CTaHOAapTHas
unu xe B Napametpax OpenOffice, no-
nyyum npoBepky opcorpacbun npu
BBO[lEe TeKcTa.

CneumanbHiie nanutpbt OpenOffice.
Psig yHUKaNbHBIX MHCTPYMEHTOB peanu-
30BaH B Buge NNasBaloLux NanuTp, Ko-
Topble MOTyT 6bITb K 3akpenneHbl
(pnc.13). Ucnonesys nanuTpy Fanepes,
B TEKCTOBbIW [IOKYMEHT BCTaBNAETCAIpa-
chuyeckoe naobpaxeHue n3 ranepeu.
Manutpa NCTOYHWKN AAHHbIX NO3BO-
nset paboratb ¢ UcTouHukamu (Gasa-
MW) AarHBIX. 2T0 MOryT BbITb Baskl, co-
3f@aHHble U coXpaHeHHble B hopmaTte
Basa gaHHbIx OpenDocument nu6o
noaknoueHuole 6asbl MS Access,
MySQL u ap. Mpasaa, ANA noaKnioYe-
HWS BHELLHMX 6a3 aaxubix NoTpebyloT-
ca apavbepsl, Hanpumep, ODBC ans
noaknioyenns MySQL n Access n Ap.
B xoge co3fgaHus Unn NOAKMIOYEHUA
6a3bl faHHbIX HeOBXOAMMO 3aperucTpn-
poeatb ee B cpene OpenOffice.org,
yTo6LI NOAKMIOYATLCA K Her Yepes Na-
NMTpy UCTOUHMKMN AAHHBIX 13 NoBoro
npunoxenus OpenOffice.

Craup,

CEHTABPb

v BBl ,
» o dE A-vih g
Puc. 16

l2 @ BaR VX

BLIkmounTh MIMennTs
MyMEpauMIo YPORBHDL

INEMEeHTa
Puc. 17 Sme«

5 8§ Mpadrueccre obvexTul
£ OLE obvexrel

Manutpa Haeuratop otoGpaxaer
Bce 06beKTHI, coflepXalymnecs B AOKy-
menTe (puc.17), n obecnednsaeT o4eHb
yaobHbIi cnocob Nepegeuxerus No
OOKYMEHTY 1 Moucka aMeMeHTOB B HeM.
Manutpa HaBwuraTop akTuBu3npyeTcH
no KkHonke HaBwuratop Ha naHenu
CraHpaptHaa, nubo yepes MeHO
MNpaexa, sui6pas HaBuratop, 6o
npu Haxartuu F5. Hasuratop otobpa-
XaeT CNUCKK 3aroNoBKoB, Tabnuy, Tex-
CTOBbLIX Bpe30K, rpachuku, 3aknanok u
ApYyruX aneMeHToB. [IBOAHON LienuoK
Ha o6bekTe B HaBuratope Bbl3biBaeT
nepexog HenocpeacTBEHHO K ero Nosu-
uun B nokymetre. C nomouwbio Haeu-
raTopa UsMeHseTCs ypOBeHb 3arofnos-
Ka 1 ero MecTononoxeHue.

Manutpa CTtunu u cdopMaTupoBa-
HWe NO3BONSET UIMEHATH:

- ctunu absaya (3arparuBaloT Becb
abzau);

- cTMNW cumBONOB (3aTparuBaioT
6ok Tekcra B absaue),

- cTWMKM cTpaxuubl (bopmaTuposa-
HWe CTpaHuubl, HaNpUmMep, ee pasmep,
nons u 1.n.);

- cTUNK Bpe3oK (3aTparusaloT Bpes-
Ku ¥ rpacpuky);

- CTUMK CNUCKOB (M3MeHerne hopma-

HyMepaumio CHORa

BoraBurn 3neMeHT
Ges HoMepa

L Office]

Mopackaska cnoga B xoae HaGopa

TUPOBAHWUS NPOHYMEPOBAHHBLIX K Map-
KMPOB&AHHBIX CMCKOB).

CTunu cTpahuubl NPUMEHSAIOTCA K
CTpaHuuam, Tak xe kak ctunu absaua
— k abzauam. CTunu crpaHuubl onpe-
AENsI0T CBOMCTBA CTpaHuubl (Nons,
pasmep CTpaHULbl, BEPXHAR 1 HIKHIIA
KOMOHTUTYAbI U Mp.) ¥ NO3BOAAIOT Ner-
KO oTchopmMaTMpOBaTL AOKYMEHT U U3-
MEHSATL ero B NOCNeaylowem ¢ MUHKu-
ManbHLEIMU YCUNUAMMK,

Writer o6ecneunBaeTt co3fjaine KoM-
nakTHbIX haitnos HeboMNbLLIOMo pasMe-
pa, faxe ecfin ux coxpaHuTb B Op-
maTe *.doc. Bpsg fK KTO M3 ONbITHbIX
noneaoearenen MS Word cMoxeT co-
30aTb B Hem AokymeHT u3 30 cTpaHuy,
Ha KOTOpbiX pa3smelieHo nopsaka 30
n3oBpaxeHuii, pasMepom Bcero Milb
364 K6 (nokyment 8 Word’e 6s1n no-
psaka 3 M6).

Cnedyrowuil komnoHeHm OpenOffice
— npurnoxeHue Ans o6pabomku mab-
Nuy4Hbix BanHbix Calc (pnc.18). B Calc
BKMIOMEHB! CPECTBa NOCTPOeHUA avar-
pamMm W aHanuaa faHHbLX, B TOM uuchne
CpenAcTBa ANs NPUHATURA peluenmit. OH
prrioyaet 6onee uem 300 cyHKumA ANA
(PUHAHCOBLIX, CTATUCTUYECKUX U MaTe-
MaTU4eCKUX ONepauwit, No3BONseT CTpo-
UTb 2- U 3-MepHble guarpaMmel, KOTopble
BCTPANBAIOTCA B fApyrue [QOKYMEHTbI.
Kak u Writer, Calc moxeT paBorats ¢
pabouumu khuramu Microsoft Excel,
coxpaHsaThb ux B doopmate Excel n akc-
NopTUPOBATL [aHHbLIe B PDF.

MpeseHmauyuu co3daiom, Ucnonb3ysa
Impress (puc.19). Ox oBecneunsaet
LUMPOKWEe BO3MOXHOCTU ANSA MyNsTUME-
ava (cneumankHble apdeKTsl, aHuma-
LMIO 1 CpeacTBa pucoBaHuA). Impress
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cCOBMECTUM C opmaTom
Microsoft PowerPoint, moxer co-
XpaHWUTL Bally npe3eHTauuio B
MHOrOYMCNEHHbIX rpacpruieckux
thopmarax, a TaioKe IKCNOpPTUPO-
BaTs B PDF 1 Macromedia Flash (SWF).

DyHKUUK 3kenopTa. Kaxxaoe us npu-
noxexuit OpenOffice moxeT ocyuiecTs-
NATL 3KCNOpPT AOKYMEHTOB Henocpen-
cTBeHHO B popmar PDF. [ins 3Toro cy-
LECTBYET COOTBETCTBYIOLLAA KHONKA Ha
naHenv CtangapTHasn. [Jpyroi nyTb —
BbiGpaTh B MeHI0 Paln nyHKT AKcNopT
B PDF. B nosBuBLLUEMCSH AXANOrosoM
okxe MapameTtpei PDF (puc.20) onpe-
[ENsATCA cneaylowue napaMeTpb:

1. B pasgene CtpaHuyb!;

- Bce — 3kcnopT BCero qokymeHTa;

- ANSA 3KCNOPTA HECKOMNbKUX CTpaHuy,
yKa3blBaeTcsi HoMep NepBOW K hocne-
[iHeit CTpaHuL AnanasoHa yepes “-“.

[
¥

{3l m«wmm onatmecm BCTABNEHbE NYCTO CTi

2. B pasnene U3o6paxeHus:

- Cxatue 6e3 notepb — U3obpaxe-
HUA coxpaHstoTtca 6e3 notepu kaye-
CTBA, HO UCXOAHLIA batn nonyuyuTcs
6onblWworo paamepa;

- JPEG xoMnpeccusa — yyutoisaet
pasnuyHble CTtenenn kayectad. Hanpu-
Mep, CoxpaHeHue kadectsa 90% ot
OpWruHana pekoMeHAyeTcs ONA nomy-
TOHOBbIX U306paxeHuit ((poTorpacpuit);

- YMeHbWUTb pa3peLueHue usodpa-
KEHUA — nonyuyeHne usobpaxeHus
Bonee HU3KOro KayecTsa.

3. CrpyxTypupoBaHHbIi PDF Bkmto-
yaeT cneyuantHble UHCTPYKUUK B [IOKY-
MEHT (Ornaernexune, rMnepcChifniku, 3aro-

NoBKK U fp.). XOTA OH MOXeT
3HAYUTENLHO YBENWYWUTL pas-
Mepb! haina, HO nonyyaeTcs
daiin ¢ ynobHoi ans npocMoT-
pa u Hasurauum cTpykTypomn.

4. IKCNOpPTUPOBaTL KOMMEHTAPUK
—- BCTABNAIOTCH NPUMEYAHUSA [OKYyMEH-
Tos Writer n Calc kak npumeyarusn PDF.

5. AddekTbl cMeHbI CTPaHUY —
BKIOYAKOTCH 3pheKThl nepexoaa Mex-
Ay cnangamu Impress kak CoOTBeTCTaY-
ouine 3pcpekTol PDF.

6. CoxpaHaTtb cdopMbi B hopmaTe
PDF — 3apalotca chbopmatel nepefaun
¢opm BHYTpb PDF-chaiina.

Kpome Toro, fiokymeHThl Impress u
Draw moryT 3kcnopTuposaTsCcs 8 hop-
mar Macromedia Flash (SWF). Ons
3KCNOpTa B AaHHbIA POpMAT He HYXKHO
onpenensTb napameTpbl AKCnopTa.
{Mpoporxexwe cnepyet)




A.KAWWKAPOB,
r.C.-Metepbypr.

He Tonbko 06biYHbIE NOMb3oBaTENK
1 NPOrpaMMUCTLI, HO K PAAoBbIE CO-
TpyaHuku Microsoft yacto He umeloT
NOHATUA 06 UCTUHHBLIX BO3MOXHOCTAX
Windows. bonbLWKXHCTBO Nonb3oBaTe-
nei pPyKoBOACTBYETCH NONYMAPHLIMK
mudamu, He nasas cebe Tpyna sany-
MaTbLCH O TOM, KOMY 3T MUbI Bbiroa-
Hbl. Hanpumep, oduH u3z Haubornee
pacnpocmpaHeHHbix Mughos, 6ydmo
Windows kpaliHe HeHalexHas u
“ermouHasn” (buggy) cucmema. Bce B
Mupe oTHocuTeNLHO. HegokyMeHTupo-
BaHHbie cekpeTbl Microsoft Windows
M3BECTHbI NULLb OrpaHU4eHHoOMY Kpy-
ry paboTHuKOB Kopnopauuu 1 Bo36yx-
[Aal0T MHOrOYMUCNEHHBIE CNOPLI BOKPYr
HOBbIX BO3MOXHOCTEW U nepcnekTus
nonynsipHoi “Burpaosel”. Monpobyem &
aToMm pasobpatbes.

Ha camom pgene Windows BoBsce He
coaepxuT “rnokos”. Cornacutecs,
6bino Bbl cTpaHHo, ecnu 6bl Takas
MoOL{HEMWAan kopnopauus, Kak
Microsoft, ¢ ee ouHaHCOBbLIMU pecyp-
camu, 6bina He B COCTOSIHUM CNPaBUTL-
Csi C 3apadei, ¢ koTopol xyao-6egHo
CNpaBnslOTCH Aaxe cosfaTenu Kako-
ro-Hubyae 6ecnnaTHoro “HakoneHou-
Horo” (homebuilt) Nunykca. Tak HasbI-
Baemble “rnokn” Windows He ABNSAIOT-
cs ownbkamu B NPSMOM CMbICNe cro-
pa. OHu NpefHaMepeHHo reHepupyioT-
cs cuctemoit. CyuiecTeyeT CeKpeTHbIR
LUMPKYNAP pyKoBOACTBA KOMNaHWK
N321/A, onpeaensouinii KONUYECTBO

“rookoB” ONA  Kaxaoh Bepcuwm
Windows.
“Ho 3auem?”, — cnpocuT nbon

3fpasoMbIcAsALMin yenosek. oTomy
yTo Microsoft He xoueT “pesaTtb Kypu-
uy, Hecyuiylo sornoTele aiua. MNpea-
ctaseTe cebe, 4TO Ha PLIHOK BbIMAET
naeanbHas onepauuoHHas cucTema,
KaKoBOit Ha caMoM fene ABNAeTCH
Windows. PbIHOK 04€Hb BbICTPO HaCbi-
TUTCK, Nocne Yero nonk3osaTeny no-
TepsAIoT BCAKUIA CTUMYR ANA AanbHen-
wero anrpeiga. A HectabuneHas cu-
cTema sacTaenseT Nonb3osBaTens CKo-

CEHTSIbPb

MNPbl N1 OTKPOBEHWA

pee NokynaTb cneayloLLylo Bepcuio B
Hapexae nabaBuTbCs OT “rMokos” npe-
awigywen. Kpome toro, cnyxbel Tex-
HUYECKON NoAAEPKKKN, OTBETCTBEHHbIE
3a BbINYCK NaTyewn, o4eBunaHo, co3na-
10T MHOro pabounx MecT.

OTKAYUTL reHepayuio “rmokos”
cmoxeT moboin wkoneruk. CyuiecTay-
€T He oAuH cnocob Ans OTKMoYeHuA
reHepauuu “rniokos”. Kak BapuaHT, Hano
M3MEHWUTL B PEECTpe 3HauYeHne Krya:
HKEY_ LOCAL MACHINE\SOFTWARE
\Classes\interface\{00000023-0000:
00,1,0-BOOO;OOA,AO'OSDZEAA}. il

Mo ymonuaxwio TaM 3axeceHo Error,
a Hano nponucatb ErrorFree.

Cyumaemcs, ymo Windows 3aHu-
maem cnuwkom Gonbwol obbeM u
npednbaensem YpeamMepHeie mpebosa-
Hus k “xenesy” (hardware). 910 He
coBceM Tak. B cuctemubix dannax
Windows nub oyeHb Hebonblias
yacCTb Koda peanbHo BbINOMNHAET no-
nesubie pyHkuuu. OctanbHoe — Npo-
cTo Habop 6anT, KoTOpbIe UCNOMbL3Y-
10TCA 3aTeM, 4Tobbl Nnepuoguyeckn
Tyda nepeaasanock ynpasneHue ans
rexHepauuu “rniokos”. PeanbHbid Auc-
TpubyTue Windows XP 3aHumaeT Ko-
pobky auckeT, npeabiayLiue sepcu —
euie MeHbwe. B othanexHsie spemMe-
Ha 8-pa3spsAaHbIX KOMNBLIOTEPOB Ha oa-
HoW auckeTe 5,25” ymewanace onepa-
LMOHHas cucTeMa, Bce HeobxoanMeie
YyTUMUTB! U eLie AeCATOK Wrp B Npuaa-
yy. CerogHa 06 3TOM Kak-To "He Npu-
HATO” BCNOMUHATb.

WckyccTeeHHbI 06beM — KOMY OH
BbirofieH? CMbICA UCKYCCTBEHHOrO 3a-
BbllweHus ob6vema, B NpuHUMNE, oye-
suaeH n ocobo He ckpbiBaeTcA. Bos-
MOXHO, CYLIECTBYET CeKpeTHoe corna-
wenune Mexay Microsoft n seayuiumu
Npou3BOAUTENAMU BUHUECTEPOB. JTO
Bce obbacusier — paboraet “Tlpasu-
no MapeTo” u 3akoH puiHka. MHorue
TpeboBanusa k “xenesy” (3aBbilueHue
ob6beMa HocuTenemn) Bbi3BaHbl KOH-
TpakTamMu C NPoU3BOANTENSAMU KOHK-
PETHbIX YCTPOUCTB.

PeanbHo Windows XP, He rosops
yXe 0 npeablayLiux Bepcursx, BnonHe
MoxeT pabotaTb yxe Ha 386 npouec-
cope PC B xnaccuuyecKon kondurypa-
uun. B cuctemuom daine system.ini
npucyTcTeyeT cekuus [386Enh], 8
MMeHaxX CUCTEMHbLIX (haitnos HeOAHOK-
paTHo BCTpeuaetcs “386”, Ho Hurae He
ynomuHalotcs 6onee MoliHble npo-
ueccopebl.

Mouyemy koHkypeHTbl Microsoft He
NLITAlOTCH BbINYCKaTk KOMNAKTHbIE W
“BearnioyHbIe” NPorpaMMel C BbICOKUM
GuicTpoaeicTeuem? KoHkypupylouiue
upMbl “Ges umeHn” He obnapaloT
AOCTAaTOYHON KOMNETEeHTHOCTbLIO U
(pMHAHCOBON HE3aBUCUMOCTHIO U Bbl-
HYXZeHbl NoNb30BaTLCA KOMNUAATO-
pamMu u 6ubnuorekamu TON XKe
Microsoft. A kpynHbie KOMNaHuK pyKo-
BOACTBYIOTCH TeMu xe coobpaxerus-
MU, u4To 1 nuaep pouiHka Microsoft. 31o
KacaeTcs He Tonbko “codTBEpHbIX”
npoussoguTenei, Ho u Bcex BusHec-
uaen 1 uX peanuaaTopos, O KakoM Bl
cerMeHTe Npov3BOACTBA W TOprosnu
HU LWINa peyb.

Hanpumep, No MMeLUMCH AaH-
HbIM, IBM PC yxe ceituac pacnonara-
eT npoueccopamu C TakToBow YacTo-
o 10 'y u cebecToumocTblo MeHee
$100. Ho kaxoi cMmbich BuIBpackIBaTh
nX Ha pbIHOK Ceituac, koraa C “npocTo-
ro” nonb3oBaTens euie MOXHo Nony-
YUTb EeHbIM 3a 1-rurarepuyosble, NOTOM
3a 1,5-rurarepuoBbie, 2-rurarepuosbie 1
“cnepyowue” npoueccopsl, npenogHo-
CA KaXAblit 3Tan Kak “pacnocnepxee” u
foporocrosuiee AoCTWwKeHue?

EWE oann M

Puc. O.Nonosa
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C.PIOMUK,

r.HepHuros.

Mbi nomozaem yyumecs nyywe u
ycnewHed...
(BKP Pegbepamei)

CenTtabpb. Havano yyebuoro roaa.
Bnepeau kypcoBbie, foknagbl, pede-
paTtbl, 3a4eTbl. OgHako cedvac He TOT
cTyneHT, uTo 6bin paHblue. Ha Bce 3a-
nyTaHHble BONPOCbI OH cpasy uweT
rotoBeie OTBeTbl B VIHTepHeTe, cTpe-
MSiCb, HaNpUMep, ckavyaTb aHanoruy-
HbIh NO Teme pedbepat unu suibpaTh
obpasey kypcoBoro npoekra. B
Tabn.10 cobpaHbl ccbinku Ha becnnat-
Hbie “pedbepaTuBHO-AUNOMHBbIE” can-
Tbl, B KOTOPbIX NPUCYTCTBYET paauo-
3MeKTPOHHAA U KOMNbLIOTEpHAR Tema-
TMKa.

He cekper, 4TO MHOrMe npenosaea-
Tenu 3HalT NPO 3TU CalTbi U camu
4yacTo cKauyuMBaloT oTTyaa uHdpopma-
umio. 3auem? Y1ob6bl BbITL B Kypce
HOBBIX CTYAeHYecKux “rexHomnorun” u
4yTobbi cpaBHuBaTL TpeboBaHusa K
opopMIIEHNIO, NPeabABNAEeMble B pas-
HbIX y4ebHbIX 3aBefleHUnsX.

CTyneHueckue npoekTbl Hepenako
COAePXaT 3aKOHUYEHHbIe CXeMHbIE pe-
WweHua. Hanpumep, B HayyHow pabo-
Te Maena Hukonaesa (Benopycckui
rocyfapcTBeHHbIR YHUBEPCUTET WH-
dopmaTUKN K panuo3NeKTPOHUKH,
http://www.bsuir.unibel.by/m/
12_100229_1_48627.rar, 58 K6) npea-
cTaBneHa cxema xopepa (puc.21) u
nekopepa (puc.22) peyeBblX CUrHa-
noB. 3aecCb UCNOMbL3yeTCA NPUHUMN
TaKk Ha3LIBAEMOW amnnuTyaHo-(aso-
BOW KOHBepcuu. bes gekopepa Ha npu-
€MHOW CTOpOHe pedeBasn Hopmauns
ByneT cunbHo nckaxaTbcs (puc.23).

PedepaTtsl N0 nporpammunpoBaHunio
UMEIoT CBOIO cneunduky. MHoraa B Hux
COflePXUTCA NepeBOL HA PYCCKUN
A3bIK onucaHus paboTel Kakon-nubo
npuknaznHon nporpammel. B yacTHo-
ctn, pedepat A.CxopogymoBa
“WinVN — nporpamma ns yteHus
TenekoHpepenuunn” (http://www.
referat. ru/). Camy nporpammy WinVN

UHTEPHETA

{Npoporkenne. Hayano 8 NN2, 4-8/06)

Taén. 10

MNHrepHer-aapeca canros’’
¢ pedeparamn

http://referat.star-info.ru/

TemaTnueckue pasgenst

PapvoanekTpoHuka, nporpaMmMuposanue, 6ass JaHHbiX,
KOMMLIOTEPHLIE CeTH, TEXHUKA

http://www.referat.ru/

PapuoaneKTpoHuka, KOMNbIOTEPLI, NPOrpamMMUpoB aHue
(pedepatsl, KYPCOBbLIS, WNAPranku, NeKLUM, AUNOMbI)

http://referats.myfind.ru/

PaauoanekTpoHUKa, KOMNLITEPHI, CBA3b, NPOrPaMMUPOBAHME

http://student.km.ru/

WHpopMaTHKa U NporpamMMupoBaHue, HayKa U TEXHUKA
(PEATUHrOBAR CUETEMA OLEHOK)

http://eduworid.ru/referats/

110 TbIC. AOKYMEHTOB, B TOM YUCNE KOMMbLIOTEPHLIE CeTH,
WHTepHET, NporpaMMupoBaHue, paguoanekTpoHuka,
KOMMNb IOTEPLI, NepUPepuiiHbie YCTPOHCTBA

hitp://www.5ballov.ru/

MporpammupoBakve, nporpammHoe obecneyenmne, CYBA

http://referats.alibest.ru/

140 TbiC. AOKYMEHTOB, B TOM 4UCNE KOMMYHUKALIUK, CBA3L,
uudpossie NpuBopsl, PAaAUO3NEKTPOHUKA, MPOrPpaMMUPOBAHNUE
KOMMbIOTEPbLE

http://www.bankreferatov.ru/

40 ThIC. AOKYMEHTOB Ha 17 A3blkax, B TOM 4ucne undposbie
yCTPOUCTBA, NPOrpaMMUPOBAHUE U KOMNLIOTEPI,
Paauo3NeKTPOHUKA, CXEMOTEXHUKA, kKnbepHe TUka

http://belreferatov.net/

WHpopmaTuka, kubepHe TMka, paauoanekTpoxuka (benapycs)

http://www.br.com.ua/

KoMmnbioTepsl, nporpaMmuposatue (Ykpausa)

http://chertezh.narod.ru/

YepTexun u3 MOCKOBLKUX BY3OB, HEKOTOPLIE U3 HUX
paAuo3NEeKTPOHHOro npoduna (ACAD2000)

http://referat.faculty.ru/

PaanoaneKTpOHNKA, KOMMNbIOTEPL U NepudEPUiAHLIS YETPONRCTBA

http://myref.ru/

KubepHeTtuka, undpoBbie YCTPOUCTBA, CXEMOTEXHUKA

http://dokiad.ru/referats.htm

PaanoanekTpoHUKa, KOMNbIOTEP I, Nepudepuitiuie yCTpOUCTBa,
nporpaMMupoBanmne, 6assl AaHHbLIX
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(puc.24) moxHO ckadaTe No agpecy ftp:/
ffrank.mtsu. edu/pub/pc/wv329907.zip
(303 K6, aBTop Mark Riordan, NASA).

B yHuBepcuTeTax ganeHero 3apybe-
XbS CTYAEHTHLI YepnaloT u3 UHTepHe-
Ta He TOMbKO TeXHUYEeCcKylo nhdopMa-
UK10, HO K NOCTOSHHO 3aXOANAT Ha cau-

Thbl CBOMX By30B, e UMeeTcs 4ocTyn
K MeTofMyKaM, pacnucaHuio NeKuun,
KOMNbLIOTEPHLIM NPOrpaMmam, omall-
HUM 3apaHuaM, nabopaTtopHbim pabo-
Tam. Hanpumep, Ha cawte http://
claymore.engineer.gvsu.edu/~jackh/
pa3meLieHbl maTepuarnsl, NPorpammel,




KHUIM NO 3MNeKTPoHWKe, C KOTOPbIMU
peKoMeHayeTCA 0O3HaKOMUTLCS B YHU-
sepcuteTe Mpang Bannu.

WHTepecHo cpaBHUTL TpeboBaHUA K
KYpCOBbIM W AMNIIOMHBIM paboTtam y
Hux” 1 “y unac”. Ha ctpanuue http://
instruct1.cit.cornell.edu/courses/
ee476/FinaiProjects/s2006/
avh8 css34/avh8_css34/
index.html#softhard nometlen TMnny-
HbI NPOEKT ABYX CTyAenToB Andre
Harison u Chirag Shah na Corneli
University. 3To mogens ynpaensemo-
ro roflocoM aBTOMOOUIMA, BLINOMHEH-
Hasl B pamKax Kypca Herpobuonoruu.
AnnapartHas 4acTb COCTOUT U3 MUKPO-
kouTponnepa DD1 n mukpodorHOro
yeunutens Ha DA1 (puc.25). ABTOMO-
6unb pasnuuaeT komaHab: “Bneso”-
“Bnpaso”, “Bnepea’-*Hasan”, “Cron”
Ha OCHOBE CNeKTpanbHOro aHanmaa
peuyn Ha A3blke XUHAW (aHTMUNACKWA
oka3ancs MeHee pa3bopuusbim).
OdpopmMuTENbCKas YacTb NPoekKTa Bbl-
nornHeHa npeaenbHo NPOCTO U He Co-
OepXUT “Halmx pogHbIX” pasnenos no
(pyHKUMOHANBHO-CTOMMOCTHOMY aHa-
MIN3y M pacyeTy ocBeLLeHHOCTH pabo-
yero Mecta Ha npouasoacTee. 3aro
nmeetcs 0630p TeXHUYECKUx CanToB,
dopmynbl UNpoBLIX MUNLTPOB Ha
nonuHomMmax Yebbiwiesa, anropuTm
pacno3HaBaHUA peun no ycrnoBHOMY
“oTnevarky nanbua”, UICXoOHbIe nuc-
TUHIW Nporpamm, goTorpacdum make-
Ta, CaMOKPWUTUUYHOE 3akfioyenue, a
TaKKe cneundukauna pagvoaetanen
C yKasaHneMm CTOMMOCTM W UCTOUHMKE
ux npuobpetenns. Ho, camoe rnas-
HOE, 4TO “KUBOW™ MakeT CTyaAeHTbi cae-
nanu, 3anporpammmpoBany 1 HacTpo-
unu ceoumu pykamum (1), nyctb paxe c
HarpoMoXaeHuem npoeoaos (puc.26).

WHtepecHasn getans. bonkwnHCTBO
npoekTos 8 Comell University npunsaTo
Jenartb KONNeKTUBHO, No 2-3 yenoseka
B rpynne (4 310 B CTpaHe C uaeonorvein
ECTKOro MHAMBMAyanMsma). A 4To xe
HallyM Mofodble cneunanucThl,
B3palleHHble Ha nepcoHanbHo-Teope-
TUyeckux HTepHeT-pecpepatax? K co-
XaneHuo, MHOrMe M3 HUX npu cnose
“NasnbHUK” rOBOPST: “A Bam nydie no-
Kaxy YTo-HMByab Ha KoMNbloTepe...".

(NMponomkeHne cneayer)
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B.MEJIbHUK,
r.OHenpoasepxuHcK, YkpauHa.

Mepucdepuiitbie ycTpoincTea, KoTo-
pele Mbl nogknoyaem k PC, npespa-
WaloT ero B AENCTBUTENbHO YHUBEP-
caneHbIA UHCTpyMeHT. Hanbonee npo-
CTO 37O OCyuiecTBNseTca yepes na-
pannenbHble NOPTLI, KOTOpLIE coaep-
XaT NPaKTU4eCKN Bce KOMNbIOTEPbI.
MporpamMmHbie 1 annapaTHble cpea-
ctea IBM PC nogaepxuBatot Tpu na-
pannensHele nopta (LPT1, LPT2 un
LPT3).

Kaxabkin nopT BBOA&-BbIBOGE WUC-
nonb3yeT YeTolpe agpeca. Aapeca
BBOAA-BbIBOAA XpaHaT 6aiT cocrtos-
HURA NopTa, ynpasnsowmi 6anT n 6anT
[JanHbIX (4eTBepTbii 6aiT pesepBHLINA
1 He ncnonbayetcs). Ecnv nocmoTpeTs
Ha caunTe www.elfa.se onvcaHne muk-
pocxem 16C451 u 16C552 nogoepx-
K1 napannenebHOro nHTepdeiica Tuna
Centronix ¢.Texas Instruments, T0

NCIMNOJIb3OBAHUE
NAPAJINENBHOIO MNMOPTA

MOXHO NOHATL, YTO €ANHOrO CTaHaap-
Ta napannensHOro BBoAa-BbIBO4E HET.
BpeMeHHble guarpamMmsl CUrHanos
napannensLHoro nHTepdenca y MUKpo-
CXeM PasnuyHbI.

CHavana BO3HMKaeT onaceHue, YTo
Ans paboTel ¢ napannensHbLIM NOPTOM
6e3 3HaHKs NporpamMmMupoBaHuA Ha
annapaTHOM ypOBHe He 06OMTUCHL.
OpHako peansHO BCe ropasgo npotie.
TouHoe BbINONHEHWEe ONUCAHHOIo B3a-
UMOOeNCcTBUA curHanoe He obnsa-
TenbHO, 3TO OTKMWK BHELIHero yCTpon-
CTBa ANA BO3AENUCTBUA Ha ynNpasnsio-
LLy'0 nporpammy.

Ona obecneyeHNUs BO3MOXHOCTH
paboTbl C NapannenbHblM NOPTOM B
BIOS komnbloTepa Heobxoaumo npo-
BEPUTb UMW YyCTAHOBWUTL COFNacHo
Tabn.1 agpec nopta LPT1:

Onboard Paraliel Port (378/IRQ7),

Parallel Port Mode (SPP unu EPP),
IRQ7 (LPT1) (Enabled).

B obuwem cnyyae 310 o6ecneunt
paboty npuxtepa unu paspabaTtbisa-
eMbIX CAMOCTOSTENLHO YCTPOWUCTB.

BbiBOa ynpasnsiowmx CUrHanos ye-
pes perucTp ynpaeneHnus Heobxoaumo
BbINOMHATL COrnNacHo Tabn.2 no agpe-
cy 37A. U3 atoi Tabnuubl BUOHO, 4TO
Ha Bbixoge nopta LPT He 1a mHdop-
MaLuA, 4TO nogaeTcs koMaHgon OUT,
3T0 HEOBXoAMMO YyUUTLIBATL NPU NPO-
rpaMmMupoBaHuU.

YUrtenue uHdopmMauumn M3 noaknio-
YEHHOro YCTPOMCTBA BLINOMHAETCH NO
appecy peructpa ctaTtyca 379 cornac-
HO Ta6n.3. BbiBOO AaHHbIX, a TaKke
YTeHWe, NPU COrMAacoBaHHbIX YPOBHAX
curnanos u Parallel Port Mode (EPP
— Enhanced Parallel Port) 8 BIOS,
BbINOMHAETCA NO agpecy nopta 378

Kak crtats
KOMHBIOTEPOM ?
npOMZSBOAMTb BblUUCNEHNUR MOXHO
NpaKTN4eckn Ha BCeM, HTO NPUHMMA-
€T, F0 KpanHen Mepe, [iBa YeTKO pasz-
NUSUMBIX COCTOSIHURA.

OpHo 13 HanpaeneHui nccneaosa-
HU — KOHCTPYMPOBaHME MONeKynap-
HbIX BbIYMCNUTENbHBIX YCTPOWCTB.
Ipynna yyenbix 13 Wepycanumckoro
yHUBEpCHTETa B KayecTBe Nepcnek-
TUBHOM OCHOBB! “MOMEKYNAPHBLIX KOM-
NLI0TePoB” paccMaTpuBaeT hepMen-
Thl, UrpatoLie 3HauUTeNbHYH ponb B
Guoxmumuy moboro opranmama. MNpe-
MMyLecTsa pepMeHToB nepeg apy-
FUMM BELUECTBAMI B TOM, YTO KOMIb-
1OTEPbl Ha UX OCHOBE MOXHO Bynet
UMNNaHTUPOBATE NPSIMO B TEM0 Ye-
nosekd. Takue KOMMbIOTEPbI CMOFYT:
BECTU KOHTPONb 33 COCTOSHNEM BHYT-
perHmx opraHos. B cnyyae oGHapyxe-
HUR “HENCIPaBHOCTEH”, OHN aBTOMAaTU-
“ecku BNpbICKUBalOT Heobxoanumoe ne-
KapCTBO B COOTBETCTBUMN € 0COGEHHO-
cTAMM MeTabOoNM3Ma Toro opraHuama,
B KOTOpOM OHM “paboraror”.

B Hacrosee BpeMst B 3Kcnepu-
MEHTaxX UCrnonbayeTcR (hepMeHTHBI
KOMRReKC, COCTORLNIF U3 nervgpore-

Ha3b! FRIOKO3bl M NEPOKCUAA3LE XpeHa, Ans
UHALMaLMK BYX B3aNMOCBA3AHHBIX XMMU-
Heckux peaxumit. BxogHbie ganHble npeg-
CTaBNAIOTCR ABYMSA XMMHUYECKUMU KOMIOHEH-
TaMW: Nepekuchic. BOAOPOAa M TMIOKO30H.
Hanuume kaxaoro M3 aTux KOMNOHEHTOB
NPEACTaBMAET Nofuyeckylo “1”, a oTcyTcTBUe
— "0". MpabBaa, pesynkTarsl HOKa CHUTLIBA-
H0TCS TONBKO ONTUYECKUMW MeTopamu. Ha
370/ OCHOBE MOXHO BLINOMHSTL [IBE OCHOB-
Hble noruueckre onepauwm: “U° v *UNA". flo-
6aBnenHue elle ABYX HEPMEHTOB — OKEULa~
3bl M KaTanasbl KO3kl — CBA3LIBAET O~

yeckue onepaumu, nossonsas obpabaTwiBaTs:

61T C NOMOLLIBIO NOTUYECKMUX (DyHKLUMIA.

KoreuHo; “hepmeHTHEI koMnbloTep” He
OTNMYEETCa BonbLUo. NPON3BOAUTENLHOC~
ThIO. [INsi BEINONHEHA BEIYUCHEHUN eMy Tpe-
ByeTcst HeCKONMLKO MUHYT:

Takoli KOMNBIOTEP MOXET KUCMOMb30BaTh=
cA B GuoceHcopax AMs CNEXeHUn 3a peak-
uMen opraHMama nauveHTa Ha Te Unu UHble
D03bl NEKapcTBa, fNR KOHTPO!s 33 noBeae-

Pue. O.Monoea.

* naHwm Infineon Technologies. Mukpocxema

HYEM UMANaHTUPOBaHHBIX MCKYCCTBEHHBIX
KAEeTOK ¥ 6I'IOKMPOBKM UX HEXenaTenbHoro
paamHoxeHun (Angewandte Chemie
International Edition, 2006, Vol.45, P.1572).
* koK
“Kpsicumpiit” wynn
~ CrieuunanmcT us oTieNa MeMopax u Hemn-
POPUIUKM MHCTUTYTEZ BUOXUMUK UM,
M.IMnaHka (www.biochem.mpg.de/mnphys)
Murep ®pomxepy (Peter Fromherz) snep-
Bble OCYLLEeCTBMN NepecagKy TOHYaNWero
cpe3a runnokamna KphbIChl Ha SﬂeKTpOHHle
MUKPOCXEMY, CO3AaHHYIO NPY YHACTHM KOM-

cogepxut 16384 Tpaxauctopa Ha 1 MMZ 1
NO3BONAET YCTAHABNMBATL KOHTaKT C Ka-
AbIM U3 HEHPOHOB XUBOIA MO3rOBOI TKAHK.
B akcnepvmeHTe yAanoch BnepBbie 3a-
thrKCMpOBaTL fieTanbHyI0 KapTUHY B3au-
MOJENCTBUA HEUPOHOB TUMNOKaMMNa Ha
fOBEPXHOCTH YN, @ TaKKe 3aperucTpu-
poBaTh.M3MEHEHNEe UX aKTUBHOCTU Mpw
BO34ENCTBUM PasHbiX (hapmaueBTUuec-
KUX CpeficTe. IKCNEPUMEHT BbINONHANCA
B pamMKax MaclTabHoro npoexta NACHIP
(nachippadova.uni-free.net/
ProgettoNachipinglese.htmi}, ueris koropo-
FO ~— 3acTaBuTb KOMALIOTEP B3aumopei-
CTBOBATb C XMBbBIMU KNeTkami, uTobb! He
TOMBKO AOMYYaTh OT HUX UHOPMaLMIo, HO
¥ BO3/1eCTBOBATL Ha PaboTy reHoB B 3TUX
KneTKax.

Mamepuan nodzomosun B.Hoeukos.




Pewaer npobneMy 3arpy3ou4Has

o Buixoauuie Pemc’p; | Anckera, oGecneu_maaloman pa607y
crao MMBXOBHME oo ynpas- QBASIC munys Windows. B Windows
o BRI XP Heo6X0aMMO Co3aaThb U NOAKOPPEK-
LP T 378 379 37A TUPOBATL 3arpy304HYI0 AWCKETY, No-
LPT2 278 . 279 27A
Ta6n. 2
Banuuie B komauge OUT .
Ha swixoge LPT
Ha suiBOgax i : i
o1(6wr0) | stRoBe | 1] o] 1]o] 1ol 1]lo]1]o]1]o]1joj1]o
14 6wr 1) |AUTOFEED] 1| 1§ ofjo] 1 1]ojo] 1] 1]Jojol1]1]olo
16(¢@6m2) | NPRNT [oJoflolof 1]l 1f1]1]o]ojofoj1]1]1]1
17(6w3) | seLimwp |1} 1] 1] 1]l 111l 1Jo]o]ofjo]ofolo]o
Ta6n. 3 Taon. 4
15 (6ur 3) ERROR 2 (6u 0) DATA1
13 (6w 4) SELECT 3 (6T 1) DATA2
12 (6uT 5) PAPER END 4 (6ur 2) DATA3
10 (6w 6) ACKNLG 5 (6wt 3) DATA4
11 (6w 7) BUSY 6 (6u 4) DATAS
7 (6uT 5) DATAB
cornacHo Tabn.4, yuuTeIBas, 4To “kop- 2 (O 8) DATAY
' ' 9 (Bur 7) DATA8

nyc” (GND) BbiBeleH Ha KOHTaKTh!
18...25 pasbeMa “LPT” (25-kOHTaKTHO-
ro).

Ins nporpaMMupoBaHus UCNoMb3y-
em a3bik QBASIC, dainb: gbasic.exe
u gbasic.hlp onepauoHHON CUCTEMBbI
MS DOS 6.22. Oba davina QOMXKHbI
6biTh B oagHON nanke. MMocne 3anycka
QBASIC Heob6xoaumo B MeHI0 Bbib-
paTb rpynny fapameTpbl, B8OMTK B
MyTb cnpaBKkK 1 BBECTW NOMHOE UMS
NyTW ANs BO3MOXHOCTU NOAAEPXKK
cnpasku. Ecrm y Bac MS DOS Ha yc-
TAHOBOYHOM Aucke, To ann cnpasku
XpaHUTCA B CXaToM Buae. B komaHa-
HOW CTpoke BbibepuTe U BbINOMHUTE,
COrnacHo Npumepa:

- EXPAND ANgbasichl p
n dainn npeobpasyeTca 8 HOpMarb-
HbIW BUA.

3anyck, coxpaHeHue, peqakTuposa-
HUe NporpaMM u apyrue onepauuu
BbINOMHAKTCA U3 MeHio. Word yutaer
DOS-daiinbl NporpaMM € paclunpeHm-
em .bas, u ux MOXHO pacneyartaTb.
Moa ynpasnexnnem Windows XP 13 ko-
maugHoi cTpoku, FAR unu “Total
Commander QBASIC e obecneusa-
eT BbIBOA AaHHbIX Ha LPT (npsamon
[OCTyN 3anpeteH), XoTs ocTanbHble
yacTu nporpaMmel 6yayT paboTaTs.

CKOMbKY NpOBEPKa BepCun onepaunoH-
HOM CUCTEMbI KOMAaHAOW ver NoKasbIBa-
et Windows Millenium. MoxHo Ucnons-
30BaTh 3arpysocuHylo auckeTy noa MS
DOS 6.22, ckopoCTb BbINOMHEHWUs ONne-
pauui ByaeT naeHTUYHa, HO He noa-
fepXuBaeTcs xecTkuin guck (FAT32).

Ha 3arpysouHoi guckeTte AOMXKHbI
pa3mellaTbCs, Kak MUHUMYM, cneay-
loure nanku u dpannsl:

- TEMP*;

- NC*,

- autoexec.bat*;

- command.com*;

- config.sys*;

- display.sys;

- ega3d.cpi;

- keyb.com;

- mode.com*;

- mouse.com*;

- smartdrv.exe*.

CvuMBOMIOM **” MOMeYeHbl CTpOKU,
onuHakosbie ans MS DOS 6.22, oc-
TanbHble AOMKHbI BbITh UCKMIOYEHBI U
nobasneHbl:

- country.sys;

- keyrus2.com.

NC — ato Norton Commander sep-
cun 5.0 (pycudpuumposantbiin). Tam xe
NOMKHBLI 6bITh pa3MeuieHbl hannbl
gbasic.exe 1 gbasic.hip.

CEHTABPb

dann autoexec.bat:
smartdrv.exe*

mode con coderate
prepare=((866)ega3.cpi)
mode con coderate select=866
keyb ru, , keybrd2.sys
PATH A:\;A:\NC*
SET TEMP=A:\TEMP*
mouse>NUL*
NC\nc.exe*
B MS DOS 6.22 sce, uto 6e3 38e3-
A0OYKM, ucknouaetcs u nobasnsercs

keyrus2.com/FAST>NUL

daiin config.sys:
device=display.sys con=(ega,,3)
device=A:\smartdrv.exe/double-
buffer*
dos=high,umb*
files=80*

B MS DOS 6.22 ctpoku 6e3 3se3nou-
KW uckmodaloTca u nobasnaerca

Country=007,866, A‘\country.sys

B Windows XP BKMmo4eHuss unum no-
MeTKU Ha Kvpunnuue B NporpaMmmax
QBASIC yuTalorcs, Ho He HabupaloTcs.

B Nero Express MOXHO co3flaTk 3ar-
py3o4Hblit CD, HO TONbLKO C Npegsapu-
TeNbHO CO3AaHHOW 3arpy304HON Auc-
ketbl. B BIOS B8 nio6oMm criyyae Heob-
XOAWMO HAaCTpOUTbL UCTOYHUK 3arpys-
KW OnepayMoHHOR CUCTEMBbI:

NMwbas nuTtepaTypa NO A3bIKY
BASIC, naxe sepcuu 1.0, npuMmeruma
ANs HanUCaHWA Nporpamm u B
QBASIC. MpuMep peanuaauuu ycT-
po¥icTea U NporpamMmel NpuseaeH s [3].

Nureparypa

1.MepcoHanbHbLIA KOMNLIOTED B UI-
pax u 3agavax. — M.: Hayka, 1988.

2. Anaabes B.3., Wunenko B.9.
MpodheccroHanbHbil NepCOoHamNbLHLIN
komnblotep “UICKPA-1030". AputexTy-
pa ¥ nporpaMmHoe obGecneuetue.
CnpasoyHoe pykosoacTso. — Kues:
YkpauHckas CoseTckan Juuuknone-
aus, 1990, C.484.

3. MenbHuk B. lporpammartop
AT89C2051 gnsa IBM PC. — Paguo-
mup, 2006, N4, C20.




2006
C MUKPOKOHTPOINNEPOM — B XWU3Hb! Yactb 3

B 2005 2. Mbt Havanu yukn cmamel 0 npUMEHeHUU MUKPOKOHMPOIep o8 8 paduomobumensekux KOHempykuyusix [1-3].
B amom yukne pacckasbiganoct 0 8HympeHHel cmpykmype, cucmeMe KOMaHO U Npo2paMMUpO8aHUU O4eHb nonynsp-
HbIX 8 Hacmosiujee speMsi MuKpokoHmponnepos ¢.Microchip PIC12/16/17. Ha nocnedHem smane Mbl paccMompenu
paspabomky ynpaenswoulel npozpamMmsi 07151 npocmeliwel ceemoduodHoOl “‘Muzanku” Ha MukpokoHmponnepe PIC16F628.

Ymobbi “ycunume” u 3akpenums nony4eHHble 3HaHus, npugedeM npumep “kKnaccuyeckozo” ycmpoticmea asmomamu-
Ku, kKomopoe codepXxum OCHO8Hble (byHKUUOHaMNbHbIE y3Mbi, Npucywue Mmobod ynpaensowel cucmeMe: 8X00HbIE U
8bIXO0HbIe co2lacogamenu cu2Hanos, UHOUKayuio, knasuamypy U MUKkpokoHmponnep. Ha 6aze makozo ycmpoticmea,
ucronb3ysi €20 COCMagHble 4acmu Kak “KyBuKU”, MOXHO NoCmpouUmb MHOXecmao paduomobumensCKux “wmyyex”, us-

MeHU8 yrpaensiowyio npo2pamMMy MUKDOKOHMPOepa nod KOHKpemHbIl anzopumm U Habop hyHKUUOHANbHBIX y31108.

Onsa PA3OYBKU
MNACTUKOBbLIX BYTbINOK

e - re—————

w1

C.ABPAMOB,
r.OpeH6ypr.
E-mail: asm_oren@mail.ru

[aunHasn cuctema ynpasnexus (CY)
npeAHa3HayeHa ANA NpUMEHEHUs B
KOMNIIeKTe ¢ NHeBMOYCTaHOBKOW Ans
‘pasgyBKkuU” NNAacTUKOBLIX GYTLINOK.
NHeBmOycTaHOBKA cxemarnyeckn |
nsobpaxeHa Ha puc.1. PaccmoTpum
ee pabory.

OnepaTop ycraHaBnueaer pasorpe-
Tylo 3aroToBKy B npecc-popMy U Ha-
Xumaer ABYMS pykamu kHonku “lyck”
(sTo caenaxo Bo n3bexaHue nonaga-
HUA pyk B paboyylo 30Hy). Bkroua-
eTcs AanexkTpo-nHesmoknanax Kit, n
NPOUCXOAUT CMbIKaHue nNpecc-hop-
Mbi, NOKa He cpaboTaeT aaTuuk EI,T1.
KHonku Heobxoaumo yaepxusarth A0
cpabartbiBanua patuuka OT1. Ecnu
OHM GyayT OTNyuweHsl paHblue, cuc-
TEMa BEpHETCHA B UCXOAQHOE COCTOs- s e v
uue. Mocne cpabarbiBanus gaTyuka - e | B T
[T1 skniouaetcs knanau KN2, u npo- ol " ‘ ~2208
UCXOAMUT OMyCKaHne LUTOKOB (OCHOB-
HOro K 3aKynopO4yHOW ronosku). Mo
[OCTUXEHUK WToKamn Aarumnka [AT2
cpabatbiBaeT knana K3, u HaunHa-
erca npeasapuTenbHbIA BhigyB Gy-
ThinkK. [Tocne Toro, Kak LWTOKU onyc-
TATCA A0 KOHUA, cpabaTLiBaeT gartumk
T3, sknoyaeTtca knanak KIN4 ocHos- :
HOro BbilyBa, W 3anyckaeTca Tahmep l{
oTcyera Bpemenu shigysa (T0). Mo
ucTeyeHun BpeMenu t, BoiknoyalTcs
knanaubl KN3 u KN4, n 3anyckaercs
Talimep oTcyeTa Bpemeru cbpoca nas-
nexun (T1). AnuTensHoCcTK BbigyBa K
cbpoca pasnexus NporpaMMupyloTcs

TMHeBMoMarncTPans

il

xyniopousas
rosionka

Nueamo-
marucrpans

VHaukauuna
b ‘_'.","" HG)




BO BpeMsa otraaku. 1o uctedeHuu spe-
MeHy tq Bbikrovaetcs knanad Kfl2,
NOAHVUMAIOTCA LITOKU U 3aKYNOpoY-
Has ronoeka. Kak ToNbKo OHY OCTUr-

Puc. 3

0D2 K561KN2

MXTxq |2 1
HyT gatuuka A7T2, sblknovaeTcs kna- w2 [ 7
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) 06 - Xt
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e
tatopa (mynsrunnekcopa) DD2 W U 00k|”| 220
(K561KM2) u pewuncpartopa DD1 B¢
(KP5141[2). Ha Bbixodbl nopta N - - \L

RAO...RA3 DD3 noouepeaHo BbIBO-
[SITCS UM AaHHbIe, KoTopble Aelund-
pUPYHOTCS BOUHHO-CEMUCErMEHTHBIM
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Aewudparopom DD2 v noctynaior Ha
uwHaukaropsl HG1, HG2, unw agpec
KoMmyTaTopa DD2 ans BBoga AaHHbIX

' 1 5,6k 2 —-_1-_4. OT AaTuYMKOB ¥ KHOMOK. YpoBeHb “0” Ha
7° B3 ][‘ e BbiIxoge nopta RB7 uyepesa kniov Ha
3 4 Tpanaucrope VT1 skniovaer HG1, “0”
5 - Ha Bbixoge RB6 uepes VT2 — HG2.
g Koraa Ha atux AByx Bbixoaax “1”, vH-
8 AVKaTOPbI OTKNIOYEHbI, Y NMpoucXoauT
¢ * onpoc knasuaTypbl ¥ garuvkos. Ans
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norMyeckui ypoeeHs ¢ Beixoga Y DD2.
- ' —> +Ukn Bpems ebigepxkun taimepos TO u
\L T1, BCTPOEHHbIX B MUKPOKOHTPONNEP,
+58 g?‘-?k MOXHO yCTaHaBMNMBAaTb, KOTAA yCTpo-
CTBO HAXOAQWUTCH B UCXOOQHOM COCTOS-
—_— HUU. [IMCKpeTHOCTL cHeTa TanMepa co-
vs3 craenser 0,1 ¢, MakcumaneHoe Bpe-
AOT1D MA Bbligepxkv — 9,9 c.YnpaeneHue
2 1 4 >E2 TakMepamu oCylecTBNAETCS Tpems
Cz —- KHOMKaMu, NOAKNIOMEHHBIMU K BXOAaM
I 35 X1...X3 myneTunnekcopa. KHonka “F”
V19 nepeknioyaetr HoMepa TaMepoe, a
R30 R31 R32 K81 KHOMKK “+1” 1 “-1” yBenuuusaior
¢z H 0k % YMEHbLIAIOT Bpems Bulaepx)Ku. CeeTo-
aviog HL1 vingnumpyet obpaujeHue Kk
- - - Taitmepy. Ecnu oH noraweH, MoxHO
R4 koppekTupoBarb Taitmep TO, ecnu

ceeTuTcs — tanmep T1.
(Mpononxenne cneayer)




A.O3HOBUXUH,
r.UNPKyTCK.

CeHCOpHbI CBETO3BYKOBOW CUrHa-
nuaatop (CCC) uspaer curian, Hano-
MUHAIOLWWA 3BYKOCOYETaHue “nun-ou”
Npy OAHOBPEMEHHOM KacaHwy nanb-
UaMU ABYX CEHCOpPHbIX KoHTaKToB E1
v E2 (puc.1). 3eyk aybnupyerca ap-
KMMU BCMbILUKAMY KPACHbIX CBETOAU-
OfHbIX MHAWKATOPOB.

CCC MOxHO ucnonb3oBarb B Kaye-
cTBE KBApTUPHOIO 3BOHKA, MHAWUKATO-
pa 3anofiHeHWUs BaHHb! (aBapuiHOro
curHanusaropa nossneHvs BoAbl Ha
nony GbITOBLIX ¥ CYXeBHbIX noMeLe-
HWi), OXpaHHOro curHanuaaropa. flat-
YnKamu (CEHCOPHbLIMK KOHTaKTamu E1
¥ E2) B aTux cnyyasx MOryT BbiTb:

- pacnonoXeHHble PSAOM ronosku
ABYX BUHTOB;

- WITLIPY Y3 “HepxaBeikun”, 3akpen-
NeHHbIe BepPTUKaNbHO Ha pacCToAHUU
okono 10 Mm;

- 5-munnumeTpoBble MeTannuyec-
Kve nonocku (Hanpumep, npopesaH-
Hbie pe3akom B (hONbLIMPOBAHHOM
CTEKNOTEKCTONUTE Ha paccTosHuu 5
MM). Bce YeTHble U HEeYEeTHbIe Nonoc-
KV cCOeAuHaITCS Mexay coboi, obpa-
3ysi KOHTaKTbl E1 v E2.

CeHCOpHbIe KOHTaKTbl MOXHO 3aMbl-
KaTb HaKOPOTKO, YTO He npuseaeT K
sbixoay CCC u3 ctpos. TymBnep sknto-
YEHUS NUTAHNS MOXHO UCKNIOYUTb, TaK
KaK TOK AEXYpHOro pexvuma MeHblue
ToKa caMmopas3spsina batapeu. lnaBHoe
Tpeboeanne kK CCC — pacnonaratb
[aTuuKy B CyXOM MecTe.

CCC cocTouT 13 CEHCOPHLIX AaTun-
kos (E1, E2), TpaH3UCTOPHOIO Knioya
(R1, R2, VT1) # koMBuHupoBaHHOH
Harpy3skv (6noku A1...A3, C1). bnok
A1 — reHepaTop TOHANLHOMO CUrHa-
na co BCTPOEHHbIM u3nyyartenem, a
6noku A2 u A3 — muraowme ceeTo-
AnoAbl pa3Horo Tvna.

B MCXOAHOM COCTOSiHUYM NONEBON
TpaHaucTop VT 1 3aKpbIT HyNeBbL!IM No-
TeHUuuanom, nofaBaemMbIM Ha ero 3ar-
sop vepe3 peanctop R2. MNpu ymeHb-
WEHWUN COMPOTUBNEHUS MeXAy CeH-
COPHbIMKU KOHTakTamu E1 1 E2 Hanps-
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CEHCOPHbI CBETO3BYKOBOM
CUrHANMN3ATOP

KEHVE NONOXUTENBHOM NONAPHOCTY €
Barapeu GB1 no uenu E1-E2-R1 no-
crynaet Ha sarsop VT1 u oTKpblBaer
ero. Yepes Mmanoe (eguHULLI OM) CONPo-
TUBNEHWE nepexofa UCTOK—CTOK nore-
BOFO TpaH3ucTopa ToK Batapew npore-
Kaer no KOMOBYHUPOBAHHON Harpyske.
Muratowme ceeroavonsl, nepuoanyec-
KM BKINHOMASCh, YNIPaBnsioT paboTon 3ym-
mepa A1. KongeHcarop C1, BKNKOYEH-
Hblf napannensHo A1, He gaet emy nor-
HOCTbI OTKNIOYaTLCS BO Bpems nays 8
pa6ore ceeroguonos. bnarogaps Tako-
My pexumy paboTbl 3ByvaHue symme-
pa CTaHOBUTCS NyMNbCUPYIOLLUM, C 3a-
METHON “aesvauven” 4acToTbl TOHa U
Bonee NpoHauUTenbHLIM. Hennoxue pe-
3ynerarbl (N0 OPUrMHaNLHOCTY 3By4a-
HUA) AaeT NPUMEHEHWE CBETOANOA0B CO
3HAUNTENbHO OTNUYAILLMMWUCA YacTo-
TaMy BCTPOEHHBIX rEHepaTopoB.

B CCC ucnonb3oBaHbi pe3svucTopbl
Tna OMNT, koHaeHcatop C1 — Tuna
K50-35 vnu 3apybexHoro npoussoa-
crea. Tym6nep SA1 — MTS-102 unu
manorabaputHeit SMTS-102. bara-
pes GB1 — 6F22 (9 B) sapy6exHoro
NpOU3BOACTBA UNu oTedecTBeHHas “Ko-
pyHa”. TpaHauctop VT1 MOXHO 3ame-
HUTb Ha KM501 ¢ nobbiM ByKBEHHBLIM
vHaekcoM. Tpanauctop KMN501 paccum-
TaH Ha ToK cToka Ao 0,18 A 1 Hanps-
KEHUWe CTOK-UCTOK Ao 240 B, noatomy
MOXET KOMMYTUPOBaTh 6onee MOLLHYH
Harpy3sky. Hanpumep, MOXHO BKNOUUTb
napannensHo Aga bnoka, aHanorMYHbIX
A1. Mpu atoM ans ysenwdeHus pabo-
Yero ToKa CNenyeT NPUMEHUTL YETbIpe
3anapanneneHHbiX CBeToanoaa.

KoncTpyktveHo CCC BuinonHeH Ha
ne4arHo# nnare (puc.2) U3 oAHOCTO-
poHHero ¢onbrupoOBaHHOIG CTEKNo-
TekcTonwura unu retvHakca. B nnare
cBepnaTcs 4 KpenexHbiX OTBepCTUs
Avamerpom 3,2 MM nof BuHTE M3. Oc-
TanbHbie OTBEPCTUS (NOA ANEMEHTbI)
[enarTcs CBEpPNoM AuameTpom 1 MM.

OAUH U3 BO3MOXHbIX BapuaHToB
odopMneHust ycTpoicTea npuseneH
Ha pwuc.3.




A KALLKAPOB,
r.C.-Netepbypr.

Onsg aBToMaTu3auuy ocBeleHns
naowWagky nepea AavyHbiM AOMUKOM,
yToBbl C HAaCTyNNeHWeM cymepeK He
BKINIOMATb OCBELLEHUE BPYYHYIO, MOX-
HO UCNONbL30BaTb MPOCTOE YCTPOM-
CTBO. MOWHOCTL NOAKMIo4YaeMon Ha-
rpy3ku — po 200 Br, Ho ee nerko no-
BbICUTb, YCTaHOBUB cumucTop VS1 Ha
pagvarTop ¢ Nnowaabilo oxnaxaeHns
He meHee 60 cMm2, Toraa MoXHO ynpas-
naTb Harpyskon Ao 0,6 kBT

Kak nokazana npakTuka, npy Makcu-
MarnbHOW Harpyske BpeMs Henpepbls-
HOro BKMtoMeHus cumuctopa VS1 He
[OMKHO MpPEBbIWaTb HECKOMNbKUX Ya-
COB. ONBMEHTbI CXEMbI pa3MeLLatoTcs
g6nvav namnebl HL1. Tok B nenyt 6asb!
Tpansucropa VT1 (npu ucnons3osa-
Hum MMN356) — Bcero 8 MA. 310 no-
3BORAET YNPaBRSATL Y3NOM oT Noboi
JOMNOMHUTENBHON 3NEKTPOHHON Cxe-
Mbl, peanusylouiein Heobxoaumele
dyHkumy. Mpy NOAKMIOYEHUN K CeTH
(220 B) He npyHUMNUane6Ho, rae byner
¢asa. B cxeme HeT Knaccu4eckoro
BbinpamuTens. MNepexod Konnekrop-
amurTep TpaHauctopa VT1 cpesaer
0AHY NORYBOMIHY HaNPSHKEHUA U caM
ABAABTCA BbINpsMUTeneM. PaboToc-
nocoBHOCTL YCTPONCTBa NpoBepeHa
ABYMSI CE30HaMU JKCyaTauuu.

BapvaHTOB NPYMEHEHWS aToro anek-
TPOHHOIO y3na MOXET BbiTb HECKOMb-
k0. OH MOXET BKIIOMaTb OCBETUTENb-
HYl0 namny, HarpesaTefb, MOLUHYIO
cupeHy. B nocnegHem crnyvae (Ans
CUCTBMbI OXpaHbi} Mexay 6asoi Tpan-
3UCTOPa W HWKHUM (N0 cxeme) NpoBoa-
HUKOM BMECTO ¢hoTOpe3ncTopa BKIHO-
vaerca wneid oxpaxel. MNpyt ero pas-
PLIBB OTKPbIBAETCA CUMUCTOP, KOMMY-
TUPYIOLLMIA CUPEHY.

doropesuctopbl R2...R4 BkNioyeHbl
napannensHo. MoAonayt niobuie u3
cepuit CO3-x, CO2-x, PCK-1, ©P-75A
¥ aHanoruyHbie C CONPoTUBNEHNEM
1...10kOm npv oceewuerHocTH 100 nK.
CUMMBTPWYHBIA TUPUCTOP — TUNa
Ky208B, Ky208Tr.

TpaHsucTop nyvue UCnonbL3oBaTb

ABTOMATUYECKUN

OAYHHbIN

R2..R4 €034

repmaHueebia, Tuna MMN35-MMN38,
MM11-MMN13, ¢ nobeiM ByKBEHHBLIM
MHaekcom. Tak Kak repmaHueBbie
TPaH3UCTOPb! UMEIT BOoNbWOoN TOK
YTEUKU, TO, ECNY HE WYHTUPOBATL pe-
3ucTopoM nepexon 6asa-amurtep
VT1, ero KonnekTopHb!i ToK Byaer yn-
pasnsaowmm ans cummctopa VS1. Ota
0COBEHHOCTb repMaHu1eBbIX TPaH3UC-
TOPOB C YCNEXOM UCTONb3YyeTCA B AaH-
HOW pa3pabortke.

Mpw aKcnepUMeHTax co CxeMo on-
poGoBanUCL U KPEMHUEBLIE TPAH3NUC-
Topbl KT312A 1 KT603A. Onu Takxke
X0powo paboTanyt, HO YyBCTBUTENb-
HOCTb yCTpo#icTBa najana. TpaHauc-
TOP MOXHO MCMONbL30BATL ¥ CO CTPYK-
Typo#t p-n-p. Torga [ocTaroqHO Npo-
CTO NOMEHSTL MECTaMU NOAKIIOMEHUE
amMuTTepa ¥ Konnekropa.

W3-3a pa3bpoca aneKTpuueckux xa-
pakTepucTUK CMMUCTOPOB (0cobeHHOo
ye BblBLUMX B 9KCNNyaTaLum), BOMOX-
HO, NMPUAETCS NOAKOPPEKTUPOBATL CO-
nporusnexue R1. Ans nog6opa R1 Hyx-
HO COEAVHUTL YNPaBMSIOLMIA aNeKTpoa
V81 ¢ R1, 3amkHys BpeMeHHOW nepe-
MBIYKOA Nepexof KONNeKTop-aMuTTep
VT1 (Npy NOAKNIOYEHHON Harpyske).
KoHeqHo, cTaBuUTb NepemMbluKy HYXHO,
0653aTenbHO OTKIIOHMB NuTaHue, 3atem
YCTPONCTBO BKIKOHAETCS, ¥ noabupaet-
€A TaKoe MaKCcUManbHoOe ConpoTHUene-
HUe R1, Npy KOTOPOM CUMUCTOP elue
YBEPEHHO OTKPLIBAETCH.

flamna HL1 HanpasneHa Ha nno-
wiagky nepeg AoOMOM, a hoTopesnucTo-
pbl, BKIMIOYEHHbIE NapannensHo, ycTa-

POHAPDb

HOBSEHbI C TbISILHON CTOPOHbLI €€ Kon-
6bl ¥ HanpaeneHbl B NPOTUBOMONOX-
Hyto cTtopoHy. CaenaHo ato Ans Toro,
YTOObl MOLHbIA CBETOBOW NOTOK BKIHO-
YEHHOM NaMnbl HE BO3AENACTBOBAN Ha
doTopesuctopbi. Ecnu akcnepumeH-
TanbHo nogobpaTte HanpasneHue
(yron) v paccrosHue oT hoTopesncTo-
poOB A0 NaMnbl, NpyU KOTOPOM BO3HW-
KaeT onTuyeckas CBA3b, Noflyyaercs
MUralowmin (C NOCTOAHHON YacToTon
OKONo 2 M4) NCTOYHUK cBeTA.

Mpu MoHTaxe ¥ Hanapke cneayer
NOMHWTb, YTO BKIIOYEHHOE YCTPOMCTBO
HaX04UTCHA NoA ONAacHbIM ANSA KU3HU
HanpspkeHueM (220 B), v Henb3s npu-
KacaTbCs K ero anemMeHTam.

Nuteparypa
1. CunsueHko B. iHBepTOp AnA cuMmunc-
Topa. — Paguornoburterns, 1999, N12, C.9.

CBetogunopHas

“muranka’”

YcTtpoicteo npeacrasniser cobon
Knaccu4yeckuin mynstusubparop, Ao-
NOMHEHHbLIW YABOUTENEM HANPSKEHUS
Ha avofe u ceetoauode. Cxemy Mox-
HO UCMNOMb30oBaTk B KavyecTBe 3KOHO-
MUWUMHOIO CBETOBOIO Masuka. [1uoa VD2
XenatenbHo Ucnonb3osaTth TUNa toT-
TKH, a ceeToanon VD1 — kpacHoro uge-
Ta, NOBLIWEHHOW ApKocTU. YacToTta
MUraHW? onpeaenseTcs eMKOCTLIO KOH-
npeHcatopoe C1 un C2. MoTtpebnsembtit
Tok — nopsagka 0,2 MA.

Paduo, menegu3usi, enekmpoHuKa

N10/01, C.25.
Mamepuan nodzomoeun B.Hosukoe.
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0.COBOIJb, EU1ICC,
r.MuHck.

KOHCTPYKTMBHO MPUEMHUK BbIMor-
HEH Ha ABYX ABYCTOPOHHYX NeYaTHbIX
nrarax, KoTopble Yepes3 AeCATUKOHTaK-
THLIA pa3beM COEAUHAITCA APYF €
apyrom. I'nartel pasmelyeHsl oaHa Hap
Apyroi. Tlnara npMeMHuka co cTopo-
Hbl MMKPOCXEM 3aKpblTa 3KPaHOM U3
TOHKOM XecTu. Bua nevarHon nnatbl
6roka npuemMHuKa (Co CTOPOHBI yCTa-
HOBKW MUWKpOCXeM), npuBefeH Ha
puc.4, a CO CTOPOHbI YCTAaHOBKMU Bbl-
BOOHbIX 3NEMEHTOB — Ha puc.5. Pac-
NONOXEHWE 3NEMEHTOB NPUBEAEHO Ha
puc.6.

Ha nevartHyio nnaTy cenexkTop kaHa-
F10B YCTaHaBNUBAETCSA rOPU3OHTarbHO,
npunaneaeTcs B HECKONbKUX MecTax
K MeTannusauuy co CTOPOHbl BbIBOA-
HbIX A1TEMEHTOB ¥ COEAVHAETCA KOPOT-
KMMW OTpe3kamMu NpoBofa ¢ COOTBET-
CTBYIOLMMU NNOWaAKkaMu Ha nedar-
Hoi nnate. KaTtywka L2 BMecTe ¢ KOH-
Aencaropom C21 — aTo cTaHAapPTHLIA
KOHTYp Ha vacTtoTy 38 MIu ot coepe-
MeHHoro renesusopa. Kartywka L3
MOTaeTCs Ha TaKOM Xe kapkace, YTo U
L2, v copepxuT 10 BUTKOB NpoBoaa
N3B-2 &0,2 MM (He 3abyabre yaanutb
KOHAEHCAaTOp, HaXOAAWMNACS BHYTPY
karywku!). dunerp Z1 — craHpapr-
HeI duneTp 1-on MY Teneeusopa.
MOXHO MPUMEHUTb NPaKTUYECKH Nio-
6ble dunbTpbl (Hanpumep, KOTA-
1007), HO, BO3MOXHO, NPUAETCH U3Me-
HUTb PUCYHOK NEYATHLIX NPOBOAHVKOB.
dunerp Z2 — kBapueBbil PUNLTP €
nonocoit nponyckanusa 15 ky. Ecnu
He TpebyeTcs BbICOKOE pa3pelieHue B
pexumMe NaHopPaMHOro UHAUKaTopa, To
MOXHO NPYMEHUTL OBbIYHbINA NEE30Ke-
pamudeckuii unesTp ¢ Nonocon npo-
nyckanus 350 k. dunerp Z3 umeer
nonocy nponyckanus 15 k'u. KoHTyp
L4-C41 — ot crapoi aBToMoBUNBHON
asToMarHuTonst ¢ FM ananasoHoMm.

MoacTpoeyuHsbii pesuctop RS — ma-
norabaputHbll. Pacnonoxexue arne-
MEHTOB MUKponpoueccopHoro 6noka
npvBeaeHo Ha puc.7, nevatHasa nna-

LLUIMPOKOOUATMA3OHHbIN
YKB MPMEMHUMK

(Npoaonxenue. Havano B N8/06)
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Puc.5

Ta CO CTOPOHbI YCTAHOBKU MUKPOCXEM
— Ha puc.8, a CO CTOPOHbI YCTAHOBKM
BbIBOAHbLIX 3/1€MEHTOB — Ha puc.9.

HACTPOWKA NPUEMHUKA

Brayane HeobxoAUMO MpoBEpPUTL
COOTBETCTBUE NUTAIOWEro Hanpsike-
Hua +5 B Ha Bbixoge crabunusaropa
DD5, a Takke HanpseHue +31 B Ha
BbiBoAe 9 cenekropa kaHanoe. TouHas
BENUUYHA 3TOro HanpsxeHus noabu-
paercs U3MEHEeHUEM COMNpPOTUBNEHUA
pesuctopa R16. JonyctMoe BbIXOA-
Hoe HanpshkeHue npeobpasosarens —
30—328.

3areM k BbiBogy 20 MUKpocxeMbi
DA3 vepe3 koHAeHcaTop HeGoNbLWON
emkocTy nogkniodaetcs TCC B pexu-
Me YacToTHOM Moaynauun. [lesnaums
yacTtoTbl — 5— 15%, yacrtora BY cur-
Hana — 10700 ky. K Beixoay YHY
noaknoyaeTcs ocuunnorpad, v spa-
LWeHWeM MOACTPOEYHOro cepAevHuKa
katywku L4 pobusaiorca cUHycou-
AarnbHon dopmbl curHana. Npy Heob-
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X0AMMOCTU noabupalot conpoTtusne-
Hue pesuctopa R34,

JNanee k BuiBogy 6 Mukpocxembl DA4
NOAKIIOYAIOT BOMBTMETP C BLICOKOOM-
HbIM BXO4OM unu ocuunnorpad. Mpu-
eMHWK HacTpausaloT Ha nobylo yac-
TOTY, KpaTHytlo 1 My (Hanpumep,
145000 k"u). tWar nepecTpoinku ycra-
HaBnueatoT 1 k'y. HanpsaxeHnwe Ha
BbIBOAE AOMKHO BbiITb HEMHOIO MEHb-
we +5 B (3,5 — 4,5 B). MNpu nepe-
CTpoOWiKe NpueMHuKa Ha 1 k'l BHU3 MO
vactore (144999 k'u) HanpaxeHue
[omkHo 6biTb 6onbwe 0 B. 3Toro go-
GuBaKTCs NOACTPOMKON CepAeyHUKa
KaTywku L3,

3arem MCC noaknioyaloT KO BXOAY
cenekTopa kananos. Yactoty ¢ NCC
ycTaHaenusatoT paBHom 145500 ku. Ha
3Ty Xe 4acToTy HacTpauBaloT npuem-
HWK. YpoBeHb curHana MCC — 100 mB.
MoacTpoeyHbiM pe3ncTopom R5 ycTa-
HaBNMMBAIOT NokasaHws S-meTpa Ha
MaKCUMyM (NOKasaHus Ha uHAWKaTo-
pe — 99 — 100).

Buikntovatwt MCC, a 3atem B “na-
mATE” (B g4eiky N2) 3anuceiBaloT ya-
croty 144500 k', a B Aveitky N3 —
vacroty 146500 k"u. Bkniovarot pe-
X1M cnekTpoaHanuaaropa. MNoacTtpoit-
KO¥ MHOYKTUBHOCTY kaTywku L2 fobu-

BaKTCA TOro, 4Tobbl CNekTp Ha Aucn-
nee 6bin poBHBLIM ¥ MAKCUManNbLHbLIM NO
ypoBHI0. Mocne aToro xenatensHo Npo-
BEPUTb YYBCTBUTENBHOCTb MPUEMHYKA.
OHa pgonxkHa 6biTb He xyxe 1 mMkB. B
aBTOPCKOM BapuaHTe 4yBCTBUTENb-
HOCTb cocTasuna okono 0,6 mkB.

PABOTA C NPUEMHUKOM

Mpwu BKNOYEHWUU NUTAHUS B NpUEM-
HWKEe yCTaHaBN1BaeTCca OCHOBHOW pe-
xum pabortel. Ha aucnnee (puc.10)
otobpaxkaeTca YacToTa HaCTPOWNKHY,
BpeMS ¥ Aarta, ypoBeHb rPOMKOCTH,
wkana S-meTpa, uucposble Nokasa-
HUS S-MmeTpa, a Takxke, ecnu APY
BKNtOYeHa B pexxume ABTO, 1o 1 npu-
MEpHbI YPOBEHb MPUHUMAEMOTO CUr-
Hana B geuubenax. Jleeas BepxHAS u
npaeas BEepXHAS KHOMKN BLIMOMHAIOT
Ty OYHKUMIO, KOTOpas B AaHHbIA MO-
MeHT oTobpaxeHa Ha Aucnnee Hafg co-
OTBETCTBYIOLLIEN KHOMKOW. B ocHOBHOM
pexwumMe kKHonku obecneunBaloT 4oc-
TYN K Cnegylowmm yHKUMAM:

- NeBas BEpXHAS — BXOA, B MEHIO;

- NpaBas BEepPXHAS — 3anucb Teky-
wero coctoaHua 8 EEPROM mukpo-
npoueccopa. MNpu HaxaTuy Ha 3Ty
KHOMKY B 3HEPrOHEe3aBUCUMYIO NaMATb
MMKPOMNPOLIECCOpa 3anucblBalOTCA Te-

Puc.9

(o NoNoXo

150700)

Kylas vyacroTa, war nepecTpoiku,
YpOBEHb TPOMKOCTU, YypoBEHb APY,
ypoBeHb cpabatbiBaHWUA Wymonoaaeu-
Tens. MNpu cnegyrweM BKITIOYEHUMU,
NPUEMHUK “CYMTbIBAET  3TU YCTaHOB-
ku u3 EEPROM,;

- kHonka &8 — nepecTpoiika 4acTo-
Tbl BBEPX C YCTAHOBMNEHHBIM LIATOM;

- kHonka @ — nepecTtpoiika 4acTo-
Tl BHU3 C YCTAHOBMEHHbBIM WArom,;

- KHOMKa @ — yBenu4eHue ypOBHS
rpomkocTu. Ecnu pexaum APY yctaHos-
neH “user’, T0 NPOUCXOAUT YMEHbLL e-
HuWe ypoBHS APY;

- KHOMKa ¢ — YMEHblUEHUEe rPOMKO-
ctu. Ecnu pexum APY yctaHoBneH
“user”, TO NPOVUCXOAUT yBenuyeHue
ypoBHS APY.

OcCHOBHbIE HACTPONKU NpUEMHUKA
OCYWECTBASIOTCA B MEHIO, ANS BXOAA
B KOTOpPOE U3 OCHOBHOTO pexuma He-
06x00UMO HaxaTb NeByl BEPXHIOW
KHOMKy. [ina Bbixoga U3 MEHI0 Heob-
XOONMO HaxaTb NpasByl0 BEpPXHIOO
KHOMKY.

Bua gucnnes npveMHUKa npu BXo-
Ae B MeHI0 npusefeH Ha puc.11. B
MEHIO ANS nepexoAa No ChUCKy uc-
nonb3yoT kHonku &8 nE. Mpu aTtom B
Buae cumsona @ cnesa OT COOTBET-
CTBYIOLErO NYHKTa MEHI0 NepemeLa-




eTca nHavkaTtop. Bxoa B MeHI0 — Ha-
KaTve KHOMKV €.

Mepebi NYHKT mMeHto (Step) — u3-
MEHeHVe Lara nepecTpoiki. Ans us-
MEeHEHUS Lara nepecTpoiku Heobxoaun-
MO KHOMKamy @B vnu @ nepemMecTuTb-
€S Ha 3TOT NYHKT ¥ HaXaTb KHOMNKY .
Mpv 3TOM LBET yCTaHOBAEHHOTO Lara
nameHuTcs. Tenepb Npy NOMOLLU KHO-
nokK " BbIBUpAETCS XKenaembiit
war nepecTpoiky, a 3aTem ofsATb Ha-
Xumaetcs kHorka B.

Bropo# nyHkT mento (vfo/mem) —
pabota ¢ namsTbo. MNpu Bxoae B 3107
pexuM Ha Avicrnei BbiBOAATCA HOMED
sueliky U YacToTa, 3anucaHHan B Hew.
Bua aucnnen NnpyemHvka npy pabote
€ NamMsTLIo NpuseaeH Ha puc.12. Cne-
Ba YepHbIM LBETOM BbIBOAUTCS HOMEP
Auenky, a HanpPoTUB — YacToTa, 3anu-
canHas B Her. Cnpaea Kypcop B Buae
cuMBOna €3 Nnoka3sbiBaeT, ¢ Kakoi suen-
kow 6yner npoxoautb pabora. B aTom
pexume KHOMKy @ EBNO3BONSIOT ne-
pemelLaTbCst No TEKYLLEMY CNUCKY Ya-
CTOT, a KHoMKaMu €3 1 & MOXHO nepe-
Mellatbest No 6aHkaM sHeek namsaTu.
HoctynHoe KonuuyecTBo sMEeK namsi-
™ — 100. MNpy¥ HaxaTun Ha KHon-
ky @ yacTtoTa 13 “namsiTh’ CTaHOBUT-
CSi 4yacTOTOW OCHOBHOW HAacTPOWKK
npvemMtuuka. MNpu HaxaTuy Ha neBylo
BEPXHIOIO KHOMKY TEKyLLas 4acToTa 3a-
HOCUTCSI B COOTBETCTBYIOLLYIO SSHENKY
namaTu u 3anomuHaercs. Boixoa u3
3TOr0 NOAMEHI0 — npasas BEpXHAS
KHOMKA.

TpeTuit nyHkT mexto (SQL) — pery-
NupoBKa ypoBHS cpabatbiBaHns wy-
monopnasutensi. Mpu Bxoae B aT0T
NYHKT MeHIo cnpaea oT Hero oTobpa-
XaeTcs TeKyllas ycraHoeka. [lnana-
30H perynuposok — ot 0 ao 100. Mpu
ypoeHe 100 — 3ByK BbIKNIOYEH BCETAA.
Mpu npeBbilWeHU YPOBHA curHana
Hajl yCTaHOBSIEHHLIM 3HAYEHUEM no-
pora cpabaTbiBaHus LWymoriogasure-
ns srtoyaeTes YHY npuemnuka. Pe-
rynupoBKa OCYLLECTBNSETCSA KHOMKa-
M1 g 1 @8- Bbixon u3 pexma SQL —
npaeasi BEpXHsisi KHomMka.

UerepThbiil NYHKT MeHio (Scan) —
BKMIOYEHUE pexuma CKaHNpoBaHUs.
CkaHupoBaHue OCyLIeCTBNSEeTCa B
AvanasoHe 4acToT Mexay 3HaueHus-

MU, 3anvcanHbiMm B siueitku NOm N1 ¢
YCTaHOBMNEHHLIM LLIAFOM NepecTpoiky.
Mpwn nosBneHnn curHana ¢ ypoBHeM,
npesbialoWUM YyCTaHOBAEHHOE 3Ha-
yenne SQL, ckaHupoBaHue npuocra-
Hasnueaetca. MpoaormkeHe ckaHnpo-
BaHWUsi — HaXkaTue Ha KHonky €. Boi-
X0 U3 pexuma — npasasi BepXHsis
kHonka. Mpu 3TOM YacToTa, Ha KOTO-
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po# OCTAHOBUNOCL CKaHupoBaHue,
CTAHOBUTCS OCHOBHOW 4aCTOTOV Ha-
CTPOVKN NpUeMHUKa.

MATbi NYHKT MeHlo (Spectr) —
BKMIOYEHWE PeXUMa cneKTpoaHanuaa-
Topa. O6 3ToM pexume ByaeT paccka-
3aHO HUXe.

(OxoHuyaHue cnepyer)
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BrIBOAWTL HA 3KpaH Ancnnes, NoMu-
MO 3aMUCaHHbIX Ha 3aBOAE-WU3roTOBU-
Tene CUMBONOB (PwUC.6), MOXHO U
“cBov cOBCTBEHHLIE”. [INs 3aTOro BO BCE
avicnneu BctpoeHo O3Y 3HakoreHepa-
Topa obbemom 64 Baita, KOTOPbIX
XBaraeT Ansi co3pnanus 8 CUMBONOB.
®opmar 3anucy B O3Y 3HakoreHepa-
TOpa noka3aH Ha puc.7. HecMoTps Ha
TO, 4TO ANs oTobpaxeHus Bcex svye-
eK AocTaTouHo 5 but, O3Y — 8-6uT-
Hoe. CaenaHo aTo anst Toro, 4ytobkl
ero MOXHO 6bINo UCNorbL30BaTh B Ka-
yecrse O3Y JaHHbIX YNpaBnsiowero
npoueccopa (6onsWUHCTBO Npouec-
copoB 8-butHble). Ha aKkpaH BhIBO-
asTtea 5 mnagwux 6ut GaiTa, octank-
Hele 3 6uTa MoryT ObiTh NbLIMK. Kne-
TOdKa Ha akpaHe aucnnes 6yaeT Bua-
Ha, ecnu Ha ee mecTe B O3Y 3anuca-
Ha “1”.

Urobbl BLIBECTY HA 3KpaH “camo-
AeNbHLIA" CUMBOX, HYKHO 3anucarb B
BWAEONaMSTL ero agpec. B Hawem
cnydae ans otobpaxeHusi Ha akpaHe
u30BpaxEeHns KOHAEHCaTopa B BUAeo-
namaTh TPebyeTcsi 3anucars kog 00h.
Ecnu nocne Toro, Kak artor CUMBON
otobpasuTCs Ha 3akpaHe, HavaTb pe-
AAKTUPOBATL NPUHAANExXalme aromy
cumBOry siueitk O3Y 3Hakoreneparo-
pa (40h...47h), To cooTBeTCTBYIOUME
M3MEHEHUst MTHOBEHHO oTobBpassitcs
Ha 3KpaHe. 3TO OTHOCUTCSI KO BCEM
“camopgentHeIM” cumeonam. MNpy 3any-
cv B BUaeonamsaTh koga 08h Ha akpa-
He oTobpasuTCs CUMBON U3 SYERKU
00h, ecnu 3anucars 09h — “yBuaum”
averiky 01h v 1.4. Mo ymonyaHuio noc-
e BKNIOYEHUS NuTaHns B siueinku O3Y
3anqceIBaeTcsi criyyaiHas uHgpopma-
uus. Mpu obuiem cbpoce nHpopma-
uvsi B O3Y 3HaKoreHeparopa He usme-
HAETCH.

Mpu nopade HaNpsHKEHUs NUTAHUS
KOHTpONnep gucnres “sasucaer” Ha
HECKONBLKO MUINIUCEKYHA W yCTaHae-
nuBaet npu atom cnar saHsTocTy. B

(OxoHuaHnue. Hauano B NN7-8/06)

cnar 3aHsTOCTY (Nepuoa Mexay um-
nynscamu Ha Bxoge C OOMmkeH onpe-
AensTb npoueccop), U akoHoMUTCS 1
npoBof (ecnu pexum “YreHue pan-
HbIX” HE HyXeH). [ins 6onbwe TouHo-
CTH onpeaeneHus NpoAoIXUTENbHOC-
™ MAWWHHOINO uukKna MOXHO U3me-
pSTh NEPUOA NEPEKNIOHEHUS CTAPLWINX
pa3psiAoB WWHbLI AaHHLIX (Hanpumep,
D4), HO Npy 3TOM pesynbTar HYXHO
pasgenuTk Ha 2X (x — HOMep pa3sps-
ja, T.e. B Hauwem clnydvae, Ha
24=10h=164p). AT0 cnpaeeanueo
Tonkko ansipaspsaos D3, D4 n D5, Ha
APYryx BbIXogax YpOBHU U3MEHSIIOTCS
“HenuHenHo”. Nameputb NPoaoMXu-
TeNbHOCTh MAWWHHONO UWKNa Kakum-
HUbyab Apyrum cnocobom, He “3ane-
3as” BHYTpb AWCNNEsi, HEBO3MOXHO.

KO CUMBOANA {3MUCHIBAETCA B BHAEONAMATD)
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3TO BpeMsi npoucxoauT obuymin copoc,
a ansi ce My Mraawnx paspsigos WKHbI
AaHHbIX BKITIOYAETCH CYETUUK, U UH-
dopmauus nocregoBaTernLHoO W3me-
HsieTcss “no koneuy” (ot 00h po 7Fh)
3,5 pa3sa (B TeveHve 1600 UMNyrLcoB
BCTPOEHHOro reHeparopa). MNepuog
nepekniyeHns camoro Mnajwero
paspsga(1—0—-1) — 1 MawuWHHbLIA
UMK KOHTponnepa aucnnes, t.e. 10
nepuoaos ero reHeparopa. BHewHun
YNpaBnsiloLnid NpoLeccop, U3mMepus
3TO BPEMS, MOXET BbIYUCNUTL NPOAOHT-
XUTENbLHOCTL MawuHHOro uvkna KI.
Toraa B 8-BUTHOM pexume MOXHO ne-
peaaBaTk MHOPMALUIO, HE NPOBePSis

Mocne oKoH4yaHys 3aToro nepuoga (ve-
pe3 1600 uMnyneCcoB reHeparopa)
CHEeTHYUK WWHbI AaHHbLIX HE BKNO4aeT-
cs.

Mocne obHyneHus cnara 3aHsATOC-
TU HY)XKHO NoaoXaaTe MUHUMYM 2 Ma-
WWHHBLIX UMKNa KoHTpornepa (okono
200 MKc) nepep Tem, Kak nogasaTh
nepeylo komaHay. Mocne BkNIOYEHUS
HanpsKeHUss NUTAHUS KOHTponnep
Aucnnes 3arpyxaer crefyouyro KOH-
durypaumio:

- AUCNNEN BbIKMIOYEH;

- Kypcop casuraeTcsi Bnpaso,

- COBUI AUCNIEs 3anpeLyeH;

- 1 cTpoka;




- 8-GUTHLIN pexuMm;

- wWpudT 5x8;

- 3anUCb JaHHbIX B BUAEONAMSATb €
appeca 00h.

370 cnpaseanveo ona BCex Awcn-
nees, Tak YTO KOrAa UBMEHEHWN HET —
COOTBETCTBYHOLLYIO KOMaHOY MOXHO He
nopgaearb.

[ns ekntodeHns 4-6UTHoOro pexuma
4 Mnaglwux paspsaa ocTaenfawTcs
¢cB06OOHBLIMU (BCTPOEHHbIE “NOATAMM-
Balowue” pesncTopb! hopMUPYIOT Ha
HUX noruueckue “1"), B cTaplunx pas-
pspgax ycraHasnveaercs kog 0010, u
nogaetca uMnynec Ha exof C. Um-
NynsC AoMKeH 6bITb TONbKO OAWUH —
Beab Aucnnen cervac paboraert kak
8-6UTHLIN, ¥ NoAaHHas KOMaHAa BOC-
npuHumaetca uM kak 0010 1111, Mpo-
BepseM rar 3aHATOCTH, Nocne ero
OGHYNEeHUsa gucnnen nepexnoyaercs
B 4-GUTHBbIN pexumM. Ana HaaeXHOCTH
euie pa3 nogaem komangy “YcraHoe-
Ka paspsaHOCTU AUCNnes” — HO Yxe
KaK 4-OUTHYIO KOMaHAY.

Mocne 3Toro 4To B 8-6UTHOM, 4TO B
4-GUTHOM peXuUMax HY)XXHO Nodarb Ko-
mMaHab: “Bknwovenuwe pucnnes”,
“O6wuit cOpoc” u (kenarenbHo) “Yc-
TaHOBKA HanpasneHus casura”, a Tak-
xe “HavanbHbii agpec sBugeonamaTu’.

YacToTa BCTPOEHHOTO TaKTOBOTO e~
Hepartopa y 6onbwyHcTBa AUCNNees
— okono 100 k4. B HekoTopbIX chy-
yaax 3To manoearo. Ee MoXHO usme-
HUTb PerynupoBKoy COMPOTUBIIEHUSA
BHELLHEero 4acToTo3a4arWero pesmnc-
Topa (06biyHO R6). Bce peanctopbl Ha
nnare Aucnnes — Ans NOBepPXHOCTHO-
ro MoHTaxa (SMD), Ho R6 MOXHO 3a-
MEeHUTb M Ha o6biuHbIA MITT-0,125.
O6o3HaveHUe Ha Kopnyce aToro pe3u-
ctopa: “913” unu “9102” (pacwudpo-
sbiBaercs kak 91 kOm). ina aucnne-
eB ¢pupmbl SUNLIKE conpoTtusneHue
3TOr0 pe3ncTopa MOXHO YMEHbLIUTb
go 75 kOm (uacTora reHeparopa yee-
nuuuBaeTtca npumepHo B 1,5 pasa),
ans avennees vpmbl WINSTAR —
00 20 kOm. MNpu aTom yeenuuueaeTca
Kak GbicTpoaencreve aucnnes, Tak v
yacroTa MeplaHus Kypcopa.

Y HeKoTOpbIX AUCNNEeB O4eHb Nno-
Xas KOHTPACTHOCTb: CUMBOSNOB Mpak-
TUYECK He BMAHO, a NPy NonbITKax

perynupoBaHus KOHTPACTHOCTU nepe-
MEHHbLIM PEe3uCcCTopoM “3anusaertcs”
kpackon ecs matpuua (5x8 touek). K
COXaneHuio, aTo "He neuntca’ — ad-
heKT BO3HUKAET U3-3a MITOXOr0 Kaue-
ctea camoro XXKW-“ctekna”. Papyer
TOMBLKO TO, YTO TOK NoTpebnenna y Ta-
kux gucnnees ecerga B 3...5 pa3 HUxe.
Kak npasuno, aru gucnneu 4yTtb ge-
wesne “HopmarbHbIX” (Ha 10...20%),
NoaToMy COBET: He Bepute camble ae-
lwesble gucnneu.

MoaceeTka y 6onbWWHCTBA gUCnne-
eB (MMeloLMX TaKkoBylo) — CBETOau-
opHas. Ona npeacraenser coboi agsa
nocneaosaTenbHO COeANHEHHbIX paaa
cBeToanoaos (O6bLIMHO 3ereHbIX Unu
xenTbix). Pabouee HanpsxeHue noa-
cBeTkn — okono 3,5 B, notpebnsembii
TOK NpY HOPMAaNbHOM CBEYEHUWN -—
20...50 mMA. ina paborbi OT Hanpsxe-
HUS 5 B NnogceeTky HY)XXHO Nutarb ye-
pes TOKOOrpaHWUMBAIOWMA PE3nCTop

’

conpoTueneHuem okono 100 Om. Moa-
cBeTka AUCnnees Ha 3aBoae-v3roTo-
BUTENEe HEe MOAKMNIYAETCA, NOITOMY
caenarb 310 NpUAETCA CAMOCTOATENb-
Ho. MogKNoYNTL €€ MOXHO Kak K Bbl-
sogam 15, 16, cneuumansHo npegHas-
HaYeHHbIM ANg NOACBETKW, Tak U K
BbIBOAM nNuTaHuns aucnnes (1, 3), 3a-
MblKas Kanenobkamu npunos cneuu-
anbHble NNow@aaky Ha nnare aucnnes.
Onpeaenurb, kakue NNowaaku HyXHo
3aMKHYTb, MOXHO C MOMOLLbIO TECTE-
pa. Ha nnare gucnnes eceraa umeer-
€A MEeCTO AN TOKOOrpaHUYUBAIOLLIErO
SMD-pesucTopa.

IintepaTtypa
1. NyTeipckuin M. TekcToBble mar-
puuyHble XKW, — Paauonioburens,

2002, N12, C.16; 2003, N1, C.18.

2. YepHos H. Kontponnep XKW
HD44780. — Pagvomup, 2004, N11,
c41.
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61,0x15.8

FDCCO801A

Momumo cupm
SUNLIKE # WIN-

¥

6,45x10,75

84,0 x 44,0

FDCCO08G1B 8x1 69.0x270 | 452x138 | 4.20 x7,71 STAR, wwupokyto
FDCC0802B o x2 580 x 320 | 38.0x160 | 2.96x556 | rammy XXKu-unau-
FDCC0802C 400 x354 | 304x139 | 2.95x4,75 KaropoB BbINYCKA-
FDCC1601A 151,0:40,0 | 1200230 | 600x1454] et komnanus FOR-
FDCC1601B 1220330 | 99.0x13,0 | 484 x922

FDCC1661D 161 80,0 x 36,0 | 64.5x14,0 | 3,07 x6,56 B’:gA ELECTRO-
FDCC1601E 80,0 X360 | 640x138 | 3,07 x 6,56 .

FDCC1601F 80,0 x 36,0 | 64,0x13,8 | 3,07 x6,56 Mo cucteme Ko-
FDCC1601K 730x240 | 622x134 | 307x856 | maHg, rabaput-
FDCC1602A 1220 x44,0 | 99,0x240 | 620x955 1 LM 1 ycTaHOBOY-
FDCC1602B 85.0x 36,0 | 630x164 | 3.00x523

FDCC1602C 850x326 | 645x164 | 300x523 | Hb!M pasMepam,
FDCC1602D 85,0 x 29,5 64,5x16,4 3,00 x 5,23 NUTaHWIO OHW CO-
FDCC 1602E 84.0 440 | 645x164 | 300x523 | BMECTUMbl C WH-
FDCC1602G 16x2 80,0 X 36,0 64,5)(16,4 3,00 x 5,23 AM KaTopaMM yKa_
FDGC 1602H 834 x37,5 | 655x148 | 295x435

FDCC1602K 780 x240 | 660x180 | 295x555 ] -anHblX $vpm.
FDCC1602L 855x367 | 540x144 | 255x499 | OCHOBHBIE Napa-
FDCC1602N B0.0x36,0 | 640x138 | 295x435 | METPbl UHWKATO-
FDCC1602P 122,0x440 | 990x240 | 484x966 | poB npvBEeaEHb! B
FDCC1604A 16x 4 870x60.0 | 618052 | 295x475 | taBnuue.
FDCC2002C 0x2 146.0x43.0 | 123.0030 | 4,84 x9.22

FDCC2002D 116,0:37,0 | 83,0x186 | 3,20%x595

FDCC2004B 98,0 x60,0 | 76,0 x252 | 2,05%4,75 NuTepatypa
FDCC2004C o0 x4 77.0x47,0 | 60.0x220 | 2,30 x 4,03 1. Karanor anek-
FDCC2004E 1655x73,0 | 1230125 | 484x9.22 | TPOHHBIX KOMMO-
FDCC2004F 98.0 x60.0 | 76,0x26,0 | 295 x4,75

FDCC2402E 24x2 116.037,0 | 830x186 | 2,70 x 555 HeHToB 4.1 KOM-
FDCCA4001B 40 x 1 182.0:33.5 | 15626x165 | 320x820 § NaHUH SNTEX,
FDCC4002B 40 x 2 182,0:335 | 1525165 | 3.20x555 | C.207.




B.BPYCKUH.
r.Kopones MockoBckoi obr.

Tabn. 5
K174YH30 STK460...465 2 2x20..2x30 HSIP-16
AN7174K 2M 2x14 HZIP-16 STK1030...70 1 30...60 HSIP-9
AN7177 2M 2X20 HZIP-23 STK4024IWV... 501V 1 20...200 HSIP-9
AN7 190NK 2M 220 HZIP-16 STK4028X... 44X 1 30...100 HSIP-9
HA1384/8 1 20 HSIP-12 STK4036XL..48X| 1 50...150 HSIP-9
HA13150 4 4x21 HSIP-23 STK4132Il...921 2 2x20...2x50 HSIP-18, HSIP-22
L142 1 20 DFM-T-5 STK4201IWV..41IWV 2 2x60...2x120 HSIP-22
LA4450 2 2x12 SIP-14H TA6210AH 2 2x22 HSIP-17
LA4663 2 2x16 SIP-14HZ TA8220H/21AH/AL 2 2x30 HSIP-17
LA4700 2 2x12 SIP-18H TA8225HL. 1M 45 HSIP-17
LA4705 2 2x17 SIP-18H TA8231L 2M 2x42 HSIP-17
LA4708 2 2x20 SiP-18H TA8251AH 4M 4x30 HSIP-25
LM4701T 1 30 HZIP-9 TA8255AH 4M 4x22 HSIP-25
MB3733 1 20 HSIP-12 TA8270/1P 1M 19 HSIP-12
MB3735 1M 20 HSIP-9 TDA1557Q 2M 2x30 HSIP-17
MB3736 1M 23 HSIP-12 TDA1562Q 1 70 HSIP-17
OM961/991 1 60/120 HSIP-9 TDA2025 1M 50 HSIP-S-7
OPA2544BM 1 30 HSIP-11 TDA7265 2 2x25 HSIP-11
PA3029B 4 4x21 HSIP-23 TDA7294/95/96 1 30...70 HZiP-15
STK0025/29/30/39 1 23..35 HSiP-9 TDA7481/82 2 2x25 HZIP-15
STK0040...100 1 40...100 HSIP-10 TDA8560Q/63Q 2M 2x40 HSIP-13
STK0600... 86 1 20..70 HSIP-9 TDA8564Q M 2x24 HZIP-17
STK078-105/085-105 1 24/60 HSIP-9 TDAB566Q 2M 2x40 HZIP-17(DBS-17)
STK350-010...050 2 2x60...2x150 HSIP-15 TDA8568/69/71/Q 4 4x25 DBS-23
STK400-030...110 3 3x20...3x70 HSIP-22 TDA8586Q 2 2x21 DBS-17
STK400-470...550 3 2x20+40...2x50+100 HSIP-22 TDA8946 2 2x15 DBS-17
STK401-030...140 2 2x20...2x120 HSIP-15 uP C1230H/74V/80V 1M 20 HSIP-15
STK405-030...120 2 2x20...2x80 HSIP-15 uPC2005V 1 19 HZIP-11
STK441.. 443 220.. 225 HSIP-15 Npumevarne. M — mocToBOM ycunurens.
RS 100 U0 B T1abn.5 o6beguHeHb! MOUHbIE UH-
Puc. 11 — 1, 6 TerpanbHble YCUMUTENU PasHbIX

upM. Yucno kaHanoe B OAHOM KOp-
nyce BapbupyeTcs OT OOHOFO A0 Ye-
Thipex. Havbonee 13BeCcTHO MHOro-
YUCIEHHOE CEMENCTBO MUKPOCXEM

_Lm jhi“’“ @.SANIO. Bce oHu uMeloT npeduke

STK 1 OTAAKT BLIXOAHYH MOLUHOCTb

R Rb 56k €7 10m ot 20 po 300 Br. Takue AMC nyxpaa-
560 100 + R6 100
e HOTCS B UHTEHCUBHOM OXNaXAeHUM W
[OIMKHbI YCTaHaBINMBATLCS Ha paauva-
Topax 6onbwon nnowaan. B HekoTo-
pbIX cnyyaax ucnonb3yercsi obays
ycunurens ¢ NoMoLbio manorabapur-
HOrO BEHTUNSATOPA.
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Ha puc.11 npvseaeHa Tunoeas cxe-
Ma BKITIOYEHUSA TpexKkaHanbHoro ycu-
nuTens molHocTu Tuna STK400-310.
B astomarHutonax cepum TCC-583/
683 npuMeHeHbl MMKPOCXeMbl ABYXKa-
HanbHbIX YyCUNUTENen MOUWHOCTH
TDA1557Q (puc.12). Kaxgas UMC
oTAaeT HOMUHANbHYIO BLIXOAHYIO
MoLLHOCTE 2x30 BT (B KaX0M KaHa-
ne) B Harpyaky conpoTusnexsnem 4 Om.
Takum oOpa3oMm, CyMMapHas Moul-
HOCTb ycunuTens coctasnser 120 Br.
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1. 3HuMKknoneaus peMoHTa. Buin.7.
MuKpOCXEMBI COBPEMEHHBIX 33y BEXHbBIX
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OONO3KA, 1998.
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MuKkpocxemsl Ans ayauo- U paauoanna-
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Tenn Huakow yactoTel: CnpaBoYHUK. —
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8. Kynukos IB. AsTomarnutonsl. Ce-
pus “PeMOHT 1 o6cnyxmBaHne”, Bbin.8. —
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9. TexHonorus uMpoBoro ayamo. Anb-
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M.BOBPOBHVILI,KVII?I,
B.YYBEIJIEB,

r.Munck, YN “BenmukpocucTems”.
Ten. (37517) 278-34-12.

dakc. (37517) 278-28-22.

E-mail: office@bms.by
http://www.bms/by

Mukpocxema IL9010N npeaHas-
HayeHa ans ctabunusauum
CKOPOCTH BpaLLEHUs KONNEeKTOPHOro
anekTpoasuratens. Muradne MUKpo-
CXeMbl MOXeT OCYWeCcTBNATLCA OT
CeTU NepeMeHHOro Toka HanpsKeHu-
em 110 unu 220 B, yactoTton 50 unm
60 My uepes ogHomnoNynepuoaHbIn
BbINpAMUTENs U GannNacTHbiA pe3unc-
Top. Uokoneska MMC nokasaHa Ha
puc.1, a HasHa4YeHne BbLIBOAOB — B
Tabn.1. Mukpocxema obecneunBaer:

- cTabunusauuio CKopocTu Bpalle-
HUS aNeKTpoaABUraTens;

- ONTUManNbHOE BKMNIOYEHUe CUMMC-
Topa (8o 2-M 1 3-M KBagpaHTax),

- NOBTOPSAOWNECH UMMYNLChI YNpaBs-
NeHUs Npu nNpepbiBaHnK Toka Konnek-
TOpOM ABuraTens;

- U3BMeHeHue ToKa CUMUCTOpa MpuU
paboTe C UHAYKTUBHOWA HArpyskom,

- MAFKUA 3anyck;

- NeTeKTUpoBaHue HeucnpasHOCTU
nMTaHus,

- cOpoC OCHOBHOM Uenu.

Mukpocxema IL9010N reHepupyeT
UMMYNLCHI YNPaBNeHUs CUMUCTOPOM U
oBecneunBaeTt ctabunusaumio ckopo-
CTU BpalLeHnUst KONNEKTOPHOro ABUra-
Tens Ge3 TaxoreHepaTopa 3a CYeT UH-
TerpupoBaHHON nonoxutensHon o6-
patHoit ceasmn (NOC) no Toky. CTpyk-
TypHas cxema UMC IL9010N npuse-
JeHa Ha puc.2.

Komnapatop HanpsbkeHus obecne-
yuBaer ynpasneHue c6pocoM OCHOB-
HoM cxeMbl. Mpu coBnaaeHun yposHen
HanpshkeHus Ha BXoAax Komnaparopa
(sbiBogax 13, 14), Ha BeIXode KOMnNa-
paTtopa BbipabaTbiBaeTcs curHan, ko-
TOpbiA NepeBOAUT CXeMy yNpaBneHus
HanpsXKeHueM NUTaHUS U3 COCTORHUA
“PaspeuleHo” B cocTosiHue “3anpelye-
HO", aHANOIMMYHO TOMY, KaK NpouUcxo-

AUT U3MeHeHne COCTORHUSA CXeMbl Npun
HeJOoCTaTOMHOM HafpsaXeHuu nurta-




2006

Puc. 1

Output [ 1 [14] - Input
Vee E%E + Input

Vee | 3
Gate

Trigger Pulse 4]
Ramp :
Generalor

Current Sense [ 6 |
Voltage Sense ]

12 | Soft Stant
Phase

1] Angle Sef
E Current

Feedback

tnput

| ¢ Integration
Cap

Programming

Hus. Mpu atom MMC craHoBUTCS He-
YYBCTBUTENLHON K U3MEHEHUIO NUTa-
HUA (Cxema ynpaBneHus HanpskeHu-
eM nuTaHus 6nokupyeTcs CUrHanom ¢
BbIXOJa KomnapaTopa).

TunoBas CxeMa BKNHOYEHUS MUKPO-
cxemb! IL9010N npu ynpasneHum kon-
NEeKTOPHbLIM 3NeKTpoaBuraTenem ¢ 3a-
WKTOMN ABuraTena oT fpesbillieHnn
ToKa Harpysku fnpegcrasneHa Ha
puc.3. [lononHuTensHo OCyLWecTBNSR-

— KOHTPOINEP KONMNEKTOPHOIO
ANMEKTPOABUIATENA

€TCH 3allMTa OT fipeBbilleHUs Temne-
paTypbl Asuratens (C NOMOLLLIO Tep-
Mopesuctopa R3).

3awurta asuraTtens or npesbieHUs
TOKa Harpysku oCyLL,eCTBNSAETCA COOT-
BETCTBYHOLLEN CXeMOIN Ha aNemMeHTax
R1, R2, R4...R7, R17, VD1...vD3,
nogKNioYeHHbIX K BbiBoaam 13 (nps-
MO BXOJ KOMMNapaTtopa HanpsikeHus ),
14 (vHBepCHbIN BXOA KoMNaparopa) u
1 (BbIXO4 KOMMApaTopa) MUKPOCXEMbI

Tabn. 1 IL9010N. Npu npoTekaHun Toka yepes
L e HagHavewne BLIBORE HarpysKy (anekTpoggurarens) fnpouc-
Output BHXOA Komnaparopa XOOUT nafeHne HanpsXeHus Ha pesu-
i 02 ucc BEiBOA NOAKMIOYE HAS WMHBI "06 LK’ crope R17, 1 KOT/1a TOK Harpy3ku npe-
03 . TL..IEE . grpnuarenwue HaNPAKEHNe NUTAHWA MUKDOCXE Mbl BbILLAET OnpeaeneHHy0 BENUUMHY, 3T0
04 ate Trigger Pulse bIXOA TéHEpaTOPA 3aKPbLIBAIOLYAX UMTIYIIbCOB najfieHne HanpsKeHNs Bbi3biBaeT Cpa-
MNoAkrioYeHWe KOHAEHCATOPA, 3aA3I0MIETO PEXUM
05 Ramp Generator pabotei renepatopa nuHenHo UImeHALerocs GatbiBaHMe CXeMbl 3aliuTb. B 3TOM
HanpsKeHus cny4ae C BbIX04a MUKPOCXEMbI (BbIBO-
06 Current Sense BbiBOJ CYMTbIBAHKSA TOKA na 4) Ha ynpaBnmou_mﬁ anekTpopa cu-
07 Voitage Sense BbiBOA BHYTDEHHE R CUHXpOHU3A LM MquocxeMbl MUCTOpPA He NOCTYNAKT UMMNYNLChI 33~
08 Integration Capacitor:' Boixos 06paTHOR CBﬂ3l4 : et nycka, U Harpyaka CUMUCTOpa He noga-
09 - Feedbak _Input ';x:’*:) :6par”°"q°6":3" i e KNIOYaeTCs K CeTU NepemMeHHOro ToKa.
. LIBOA NOAKMIOYEHUS PEIUCTOPa, Perynupylowero
10 Current Programming [~ eri ok Cxema 3almThl KOHTPONUPYET TOK
i Phase Angle'Set  BuiBoa ycrakoBkW dhaioBore yrna Harpysku 8 oGoux nonynepuopax fe-
12 Soft-Start BbiBOA YCTaHOBKY. “MAIKOFO cTapra’ peMeHHOro Hanps>XXeHus CeTu, oT Ko-
13 +input Mpsaimon Bxon koMnaparopa TOpPON NUTAETCH aNeKTpoasuraTens u
14 -input VIHBepCHBIA BXOA KOMRapaTopa Mmukpocxema IL9010N. Aivog VD1,
09 03 BKNIOYeHHbIM Ha BbIBOA 13 MMC, ocy-
o i & SR , Pnc.2 LeCTBNNAET 3aLUUTY NPU NpeBbIeHUH
i ? {g—— ! TOKa Harpysky 8 NONOXUTENBHOM Mo-
! - Hoc CraBunusarop N I o nynepuoae ceTesoro Hanpsxexus. 3a
08 oxosan e Q@ CHeT yBeNMYeHNs pasHOCTM NOTEHLM-
! ! Puc. 3
| I
I 1 [ ¢ C4_ C5  C6 Rt3 VD5
! T ! L 1
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{ | merkam craprom FT4 | Vb2
: Ly Ly Cxema : R4
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anos Ha auoae VD1 oH oTKkpbiBaeTCs,
B pe3ynbTate Yero NpoUCXoAMUT OTBeT-
BfeHue Toka u3 pe3ucCTOpHOro aenu-
Tens HanpsxkeHns R5-R6 Ha onopHom
rnedve koMnapartopa (BbiBoge 13), 4to
MPUBOAMUT K CHWXEHUIO OMNOPHOro Ha-
rpsixxeHWUs Ha AaHHOM Bxofe (OHC CTa-
HOBUTCS MeHblLle HarpsixkeHus Ha BTO-
poMm Bxofe Komrapartopa) u cpabarbi-
BaHU0 komnapatopa. Komnapartop
BrokupyeT cxeMy CrexeHus 3a Hanps-
XeHWeM nuTaHusa (nepesouT ee B
cocTosiHMe “3anpelleHo”) u oTkIoYa-
eT MUKpOCXEMY.

Lenouyka R1-VD2 Ha BbiBOAE 14 oCy-
WeCTBNAET 3aWuTy Npu rpesbilleHnn
TOKa Harpy3ku B oTpuLatesisHOM rosny-
nepuode CeTeBOro Hanpsxexus. 3a
CYeT MoBbillieHUs NoTeHyWana Ha 3To1
yerioyke oTkpbisaeTcsa anog VD2, u npo-
MCXOAMWT OTBETBMNEHME TOKa B PE3UCTUB-
Hbid genutens R2-R3-R4 Ha curxans-
HOM Bxofe KoMriapatopa (BsiBofe 14).

Ta6n. 3

DBosnanenne |
- ‘napamerpa . .
ke Tok noTpebnenua, MA

Uzen
Usps

HanpsxeHue BKMIOYEHUs KOHTpona, B
HanpsixeHue BbikfloYeHua KoHTponst, B
by BxogHOR TOK cmeweHus (BbiBog 11), HA

Tabn. 2

Upint1

Upinz

Ipin

bin
Upr
Ucmr

ls¢

Pg

Ta
Tsig

le-a

MakcumansHoe Hanpsixexue, B
- Ha BbiBOAax:-5, 8,:12

-.Ha BoiBOAE 4
MakcumansHoe NOIoKUTelbHOE HanpsaXeHue
Ha Bbiaoae. 11

MakcumasbHoe NoNoXuIenbHoe HanpsaxeHue
Ha BuiBOAE 3

MaxkcumansHbl i TOK, MA

- Ha BkiBOAe 3

- Ha BbiBOAax 6. u.7

-'Ha BoiBoae 9

MakcumarisHbii TOK, MKA

~Ha BbiBone 10

- Ha BbiBoaei1l

BxogHoe auddepenijnannHoe

Hanpsaxeuune (BsiBoabl 13,.14), B
MakcumansHoe BXOAHOE HanpsaxeHue
cuHdasHoro curHana: (BeiBoabl 13, 14), B
BHIXOAHOM TOK KOPOTKOro 3aMblKaHus

(Ha BbiBOdEe 1 OTHOCHTENLHO BbiBOAA 2), MA
Makcumanshas pacceuBaeMas MOWHOGTL
(Tamb=25°C), MBT

Pabouun inanason Temnepartyp, °C
QwanasoH Temneparyp xpakenus, °C
MakcumansHoe TenfiloBoe ConpoTuseHne
“KpUcTan = okpyxalowas cpeaa”, °C/BT

Us=6,0B;4,=0 A

L Bbix0AHOW TOK (BTEKAOLMA), MA Ui=0'B
L BbixogHoM TOK. yTeuku, MKA Us=208
Lwe MoporoBLI& ypOBHM TOKOBOK CUHXPOHN3ALUMA I 17, MKA : =
Iy BxoAHOM TOK CMeeHist {Ha-BoiBoae:9) Ug=10:B
Uos QcraToyHoe EMmelleHne Ha:BulBoaax 5-8; MB Ug=0 B
to OrmTenbHOGTL BbIXOAHBIX UMNYNLTOB, MKC C5=47 nd; R10=270 xOm
t [lepnoa NOBTOpEHUA BLIXOAHBIX UMNYIibCOB, MKC C5=47 nd; R10=270 xOm
Up BxopgHO € HanpaxeHhe CMeleHust Hyna (Ha BeiBodax 13, 14), mB R10=100 kOm;
: g [pumevakue 2
. R10=100 kOm;
s BxoaMOM TOK cMeleHua (Ha BbiBogax 13;:14), HA Mpwmesarue 2, 3
R10=100 kOm;
o PasHocTb BXOOHLIX TOKOB (Ha BoiBoaax 13, 14); HA Mpumenatie 2
MakcuMansHoe BxogHoe HanNpsaxXeHue cuHdasHoro curHana "
Urcrmax (Ha BoiBOgax 13, 14),'B R10=100 kOwm
R10=100 kOm;
Link BbixoaHO# (BTEKaOUWMIA) TOK (Ha BuiBoae 1), MA Uq45-Uec+1,0 B; Uta=-Uge;
U01=‘Uoc+1)5 B
R10=100 kOm; b1=-4 MKA;
Uot BbIXOAHOE HanpsKeHne HacoilweHua (Ha Bbioae 1), mB Usa-Uee+1,0 BY Usg=-Ueg
. R10=100 kOm;
lou BbIX04HOM TOK yTeuku (Ha BbiBoAe 1), MKA Uss=-Ueit1.5 B; Use=-Uso
Mpumevanun

-20
-2,0
-0,5

+300
-500

Ve

‘Ucc

}Uee+0,2]
FUsen+0,12}

60
-40
1,6 X |5p
50
30
120

20

1. HopMbl Ha 3neKTpuHeckMe NapameTpbl NPUBEAEHb! ANNS YCROBUIA: TEeMNEpaTypa OKpyxXaloLUeh cpeast — +25°C; HanpaxeHne oTHock-
TenbHo BbIBOAA 2 “O6WwmniA”, ecnu HE YKasaHo nHade.

2. Tok cMetLeH1a N0 BX0AaM KoMNapartopa (8bi8oas! 13, 14) ABNSETCA BLITEKAIOWUMM U NPAKTUYECKU HE 3ABUCUT OT HANDSDKEHWS NUTaRNA.

3. MaMepeHMs NpOBOAATCA B TOMKE NEPEKIOUSHNS BLIXOAA KOMITApaTOpa HaNpsKenna (BbiBOA 1) N0 BCEMY ANanasoHy BXOAHOMO Hanpaxe-
HusA cyundpasmoro curkana Uicrmax 0T -Ucc 40 1,5 B (Buisoas! 13, 14).
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4.0
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Morenuman ebiBoga 14 ysenuynea-
€rcs, ¥ Mpu ONpefeneHHon BenuunHe
OTBETBNSIEMOrO ToKa CpabaTbiBaeT KoM-
naparop 1 OTKINIOYaeT MUKpocxemy. Lie-
nouka R7-VD3 obecrneunsaet rucrepe-

3UC MEXOY YPOBHAMMU BKIIOYEHUA U
BLIKIIOUEHMS KOMIapaTtopa.
Muraune MC MoxeT ocyullecTs-

NATLCS HEMOCPEACTBEHHG OT CETH Mne-
peMeHHoro Toka Yepes ofHoronyne-
puoaHbIA BhINpsMUTENb U Bannact-
Hbi pe3uctop (puc.3). HomuHansHoe
cornpoTuBneHune bannacTHoro pesuc-
Topa ornpegensercs, UCXoas n3 Heob-
XoMMoro pexuma paboTbl BbINPAMU-
TeNns U BHYTPEHHero CTabunusaropa

HarnpsxeHusi. BHyTpeHHUA CTabunuT-
poH rod4epXuBaeT HarnpsXkeHWe Ha
ypoBHe -8,6 B oTHocuTenbHo obwero
BbiBofa (BbiBoaa 14).

MpepenbHsie peXUMbI KOHTPONNepa
npueeaeHsl B Tabn.2, a oCHoBHblE
aneKkTpudeckue rnapameTpbl — B
Tabn.3.

SNEKTPOOBUIATEJIb [2-03

Anekrpoaeuratens [12-03 ucronb-
3pBanicaA Ans ripysofa rbiiecocoB
“Paketa’ u “Paketa-7". BHewHun Bug
aeuratens npueedeH Ha puc.1, raba-
pUTHBIE 1 YCTaHOBOYHbIE pa3Mepbl —
Ha PUC.2, @ CXxeMa BKMIOYEHUs — Ha
puc.3.

3nekTpoABUraTerib — ogHoa3HbIA,
KONNEKTOPHbIA, ABYXMOMOCHbLIRA, Moc-
rlefoBaTensHore Bo3byxaeHus. dnek-
TpoaBMraren — HepeBepCuBHLIN. Ha-
npaBneHue BpailieHns — fo YacoBoi
CTpenke, ecnu CMoTPeTb Co CTOPOHBI
konnektopa. Pexum paboTbl — ripo-
[OKMTENBHLIA. WcnonHesme — oT-
KpLITOE, BCTpauBaeMoe, C NnpuHyamn-
TENbHLIM BO3OYLUHBIM OXNaXOEHUEM,
OCYLIECTBIISIEMbIM BEHTUNATOPHbIM
yCTPOMCTBOM Mbifiecoca. INekTpoasu-
raterib KpernuTca B Kopryce rbineco-
Cca C NOMOLLbIC aMopTU3aLUMOHHOro pe-
3MHOBOFO KoMbLia U yropa, B KoTopbiA
caxaeTcsi NEpEAHUIA NOALLMNMHNUKOBbIN
wut. Pabouee ronoxenue 3NEKTpo-
peurarensi — ropusoHTansHoe, ¢ 0f-
HWM BLICTYNaIOLWMM KOHLOM Bana.

PoTop aneKkTpoaBuratens ycTaHoB-
NeH Ha paguarnbHbIX WapUKoBbIX Mog-
wunHukax 6010 1 6027. Knacc usonsa-
uMm — A. KonnekTop BbIMONMHEH Ha
nnacTMacce. JnekrpoaBurarens
cHabxeH 3neKkTpu4eckum uUnLTpom
AN riogaBneHust paguoromex.

AnexTpoABuratenb UMeEeT ABa UC-
MofIHEHUS: Ha HaMpsXeHWEe NUTaHuA
127 B n 220 B. YpoBeHb wyMa pabo-
Talowero aneKkTpoagBuraTens He rnpe-
Bblwaer 78 gb Ha paccTosihum 1 M.
OcTanbHble rapaMeTpbl ABuraTens
rpueeaeHs: B Tabnuue.
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182555 3 \?
Puc. 2
HanpsaxeHue nutauus, B 1271220
MoTpebnaeman: MOLHOCTE; BT 360
MonesHan .moWHOCTL, BY 250 Puc. 3
Tok notpebnenns (npu Un,=127 B); A 3.3
Tok notpebnenus. (npu Unr=220 B), A 19
g}::pggrgiegne KaTywku cTaTopa 52176
&::pggrg;egv: 06MoTKKM poTopa 22015
CKopocTtb BpalleHus, o6/mun 12000
Cos @ 0,85
MpesbiweHue TemnepaTypsl 06MoOTOK; °C 65
Macca. kr 18 11,12 - ofiMomku cmaomopa
Tun weTok ar-9
PasMep weTku, mm 5x5
Cpok cnyxBet gsuratens, .y 400




Kynnio, NPOAAM, OBMEHAIO

Ans ny6nukauuu 6ec-
niamrbix 06bAGIgHUU
HeKOMMepYecKo20 Xxa-
pakmepa O roKyrnke u
npodaxe paduodemaned,
661moeol u paduornobu-
menbCcKou annapamypbi,
UX MeKCm MOXHO Mpuchi-
niame @ nucebme 1o adpe-
cam: 119454, 2.Mocxea, a/a 37 nnn 220095,
2.MuHck-95, a/a 199, nepenasarb no Tene-
¢hoHy B MuHcke (017) 249-41-47 vnn uepes
E-mail: rm@radio-mir.com
WWW: http:/iradio-mir.com

Wily TexHuueckylo AOKyMeHTauuio Ha HoyTOyK
¢dupmsr SIEMENS (mopens SIMATIC PG 720P
version 2148). 370 nporpammupyowwia npudop.

211033, rMorunes, yn.Mpuwmna, 110 — 54,

B.lOHowWweB.

Ten. 8-10375-222-23-80-00

(c 8 go 10 vnu ¢ 20 Ao 24).

MeHs0 paguonamnsl 6050 (1 wr.), 644N (1 wr.),
6d1N (7 wr.), 6H1N (4 wr.), 6H2N (2 wr.), 6H23N (4
wr.), 650N (5 wr), 61N (4 wr), 6X2N (2 wr),
6K13M (2 wr.), 6H14N (1 wr), 6M14N (1 wr.), 6N43N-
E (1 wr.), 641N (1 wr.), EL84,6N150 (1wr.), 6M36C
(1 wr), 14210 (1 wr) Ha moboit ocyunnorpad 8
paboyem COCTOARMM; MuKpocxembl K174YH7 (1 wr.),
A2410 (1 wr.), TA8B164P (1 wr.), K224YH4 (1 wr.),
KXA039M (1 wr.), K157Y02 (2 wr), KiAB040P (1
wr.), KA2220STJ (1 wr.), K17601A7 (1 wr.), K157XN2
(1 wr), KP537PY10 (1 wr.), AN7T1M2E (1 wr),
K224XA1A (2 wr.), CXA1191 (1 wr), K2YC242 (3
wt.), KP198HT11 (1 wrt), KA2224 (1 wr.),
KP1008BX1 (1 wr), K145MK8N (2 wrT.),
KP1014KT1A (3 wr.), KIA7769P (1 wr.), K554CA3
(1 wr.), TDA7089T (1 wr.), K5551MP27 (1 wr),
K5550A9 (2 wr.), KP580BB55A (1 wr.), K555 44 (1
wr.), K555N111 (1 wr.), K555MH1 (1 wr.), KS55ME7
(1 wr), HP1-1-1-8 (1 wr.), KP18589304 (1 wr),
KP580BH53 (1 wr.), HP1-4-9M (1 WwT.) Ha Tpan3nc-
Topul KT3107 (A, B, B, T, I, E — 6 wT. ¢ hy4g>250),
7308 (6, B) — 2 wr., KT903b — 2 wr., KT117T —1
wr., 1404 (6, ) — 2 wr,, KT603 (A, 5,B, 4, E) —
2 wr., KT3127Bunn KT3128B — 5w, NM313A —5
wr., KT339 (A, B) — 2 wr,, KT3107 (A, 6, B, L [, E
— 3 wr. ¢ hye>60) 1 na muxpocxems K56111A7,
K56150E5 urm K56111A9 (2 wr.)

Nty paclingpoBKy UBETHOWH MapKMPOBKU AWOZ0B
M TPEHIUCTOPOB.

247550, Fromenbckan obn., Peunukuit p-n,

r.Bacunesuun, yn.OcrpoBckoro, 11. EBrennit.

Kynnto namnut [Y-73B, Y-7465, ['Y-786, naHens-
kn ana [Y-786, a Take pene M-1-4-1B, N-1-B.

142114, MockoBcKas 06n., r.niogonsck-14, als 1.
T.KyTyes.

Ten. 8-4967-5413-07.

E-mail: RZ3DR@bk.ru

Kynnio cxemy u AokymenTauuio na P154-2M, pa-
avonamnel 6H5C (TONbKO HoBbie, 4 WT.), Cxemy 2-
TakTHOro YHY na namne 6H5C urm 6H13C.

346000, Pocrosckas 06n., noc.MepTKoBO,

nep.fMuonepckuit, 76 —— 13. B.Kuavenko.

Kynmo xyprans “Paguo” ao 1970 r.,, paguonpu-
emHuk P-250 (He nepenenanHbIA).

Ten. 8-927-3-145-145, (34794) 7-01-08

(nocne 20.00 MCK). Upuna.

Mpogam 3-110, CK3-46, flacm TT-03, P577, P-
105M, P-104M, P-311, PNC, "Apbaner-DSP" (2 wt.),
P-802M; 6nokmu ot P-140 — B-1, B-2, B-3; 6nok
YM ot P-1186M3 na namne I'Y-81M; CY or P-
11865M3; BbICOKOBOMLTHBIE TPAHCHOPMATOps! OT P-

1186M3 (2,5 KB x 2,5 KBT) — 2 wT. (Ha BCe yCTpon-
CTBa MMEETCH AOKYMEHTAUMWA), AOKYMEHTAUMIO Ha
P-394KM, P-113, 21PTH-2-4M, P-35311, P-126, ‘lpa-
HUT-M”, P-399A, P-250M2-T, BO-71, P-3970K.
140700, MockoBckas o6n., r.llarypa,
yn.XKaposa, 32 — 5. B.6ynanoB.
Ten. 8-916-027-08-32, 8-916-026-99-02.

Mpogam matpuunblit npunTep “Epson LX-100" 8
OTIMYHOM TE@XHUHECKOM COCTOSHMI, B NONHON KOM-
nRekTauuu, BKNIOuan Kaprpuax, LPT-kabent; coto-
Bl Tenegon "Motorola M3688” B NOMHOMA KOMNNek-
Tauum (Tpebyerca 3amena akkymynatopa), Knury
. Muns “Mofenu ¢ 4UCTaHUMOHHBIM YNpaBnenuem”,

Wrops.

E-mail: straus@freemail.ru

Kynniwo cxembl NPUEMHUKOB (MOXHO C TEXAOKY-
meHnTayuen) P-312, P-313 (M), P-323, P-326, PIC;
mukpogoTowkany ans P-313 (M), poTowkany ana
P-311; pagnonamnsl 2XK2711, 2X111, 4K1J1, 6X3,
BXK5, BYKBC, 6XK7, BA8, 6A10C, 6D6C, 697, 6117,
6C5, BH5C, 6H10C, 6K9C, 5U4C (kaxaoch no He-
CKOMBKO tWTyK).

433513, YnbaAnosckas obn., r.AumnutpoBrpas,

yn.3anagnas, 1 — 10. 10.06nocosy.

Wity Cxemy TPan3UCTOPHOTO NPMEMHUKA Bhiciie-
ro knacca "SALUTS 001", B o6men npeanarato cnpa-
BOYHLIE MATEPWANbI, XOPOLWKUe [ETanK, Nnarsbl, Mo-
By u T.4.

B.5pyckun.

E-mail: bruskin@inbox.ru

fMpogam pene B2B, P3B-14, POB-15.

142114, MockoBckas o6n., r.rogonsbek-14, a/a 1.
Taxup KyTyes.

Ten. 8 (4967) 54-13-07 (aom.).

E-mail: rz3dr@bk.ru

Mpogam nefoporo M20 (121, 123), pabotarouit
B Avanasone uyactor 200 — 4500 MI'y; TR0605,
TR0809, TR0850, OMf1-2-76, C1-67, 43-34A (0 —
4500 Mruy), “Onektponuky THUC-01T", 611011,
8/1029M (c nanensio), TBC110-116.

Ten. B 5o6pyicke (022)-55-91-64,

moB. 111-91-99, 74-27-07. ropb.

Wiy NPUHLMNUANLRYI0 CXEMY aKyCTUNECKOH cu-
cTemb “BnekTponuka YAY 017,

461353, Openbyprckas obn., nekckuii p-H,

c.Cyxopeuka, yn.Necuanas, 4. A.Angpees.

Ten.8-35337-25-3-40.

flpogam B NOMHOM KOMNNEKTe 2 NepeHOCHbIe pa-
pvocTanium “Oparon 5017 (140 — 150 MIy, 5 Br),
anekTpomexannueckue GunsTpst P3M-0,35-500,
umeloLwme nonocy nponyckakus 0,5, 0,75 1 klu.
Ten. 313-37-89 (Mocksa). Bnagumup.

Mpoaam uctousmk nutanus 65-7 (0— 30 B, 2 A).
Mo6.ten. (Butebek) 029-214-23-01. Aepuenko.

fMpoaam IC756PR0O2 B OTAMYHOM COCTOAHWU.
Ten. 8-487-62-63268, 8-487-46-51003
(Tynbckan 06n.). Bnagnmup,

fMpogam paguoctanumio flen.
E-mail: ivandobr@mail.ru

Mpogam MYX X1-42 (3UN, cxembl, pEMOHTHAR
BOKYMEHTauun).

652811, KemepoBckan 06n., r.OCUHHUKY,

yn.Peeontoyunm, 17. A Kasanues.

Ten. (pab.) (38471)-4-57-47.

Mpofsam paguonpuemnuk P-326M, nepefienan-
Hoilt B Tpancusep; ®IM-500-6,0C; namnst -811,
M'4-66 n I[Y-48.

453265, BawkopTocTaH, r.Canaear-15, a/a 6.

EBrenuit, RASWD.

Ten. (34763) 3-09-19, 8-917-785-76-03.

Wiy cxemy aBTOMOBUNBLHOrO pafnonpuemMhuka
“Tepnasa-302”.

Ten. 8-0294-205-30-19 (r.Morunes).

Muxaunn.

C BALLMM TNO3bIBHbIM
nnoroTunom

MALWWHHAA BbILUNBKA

Yyenuk 11-ro Knacca npMMeT 8 gap Komnelortep
“Bencnk-KopBet” (MOXHO Be3 MOHKTOpa).

247251, Fomensckan o6n., PoraueBcKuil p-n,

£.Crapoe Ceno, yn.Monogexhas, 15. A.baino.

Npogam paguonpuemuunk P-399A (1 — 30 Ml'u),
TpaHcusep "Bonna” (160 — 10 m), paguoctanymm
P-123M n "®epmep” (27 MIy, 10 kananos), ycunn-
Tens MolHocTyY P-140 (6nok Ha MY-43B), cornacy-
lowee ycrpoictBo ot P-130, paguonamnsl [Y-19,
r-811, EF-86, ECC-82, ECC-83 n 1.4.

170004, r.TBeps, yn.Peunan, 12 —— 1,

B KaGypnees, UASIGF,

Ten. 42-86-16 (aom.).

Mpogam ocuunnorpagsl C1-5 u C1-49, nnatol
Tenesuaopa "PyGun 112027, nOCTOAHHbIE ¥ NepemeH-
Hble pesncTopbl, 6noku nutanus ot IKBM “Kckpa”,
TEH3OAATHUKU CONPOTUBNEHNSA, NaMNbl HaKaNMBaHUA
CMHB-80 1 CMH10-55, namnbl KOMMYTaTOPHbIE Ha
24 B, koHgencaTopbl MBMY-1, npuntep Epson LX-
100 n 1.8.

Ten. (495) 8-903-274-88-77. Muxaun.

fMpogam unu o6mensto KB TpaHcnsep KOHCTPYK-
umn A.Mlanoska (undpoBas wkana, 2 namns FY-50,
BbIXOAHAR MOLHOCTL — 150 BT, Ananasonsl — 10,
15, 20, 30, 40, 80 n 160 m).

Kynnio umnopTHolit KB TpancuBep.

Ten. 8 rKurynescke: 8-84862-21453 (gom.,

¢ 8.00 go 22.00), 8-84862-32979 (pab.).

Lenunc BuKTopoBuy,

fpogaM naMnoBbIil GAHOTAKTHBIA CTEPeoyCHn-
rens (5 Br). Bxogroe nanpsxerue — 1.2 B.
Ten. 298-83-71, 8-029-263-11-88. Bonogs.

Kynnio TS-830S, FT-901D croumocTblo B0
19000 py6. unmn aHanornyHbIit TpaHcmeep (Bapuan-
Tl — FT-840, TS-930S, FT-757) ¢ aocTaBkoi B
r.benropog.

Ten. 4722-38-81-67, 8-910-221-57-39. Bnaanmup.

E-mail: Chentsov_VA@beigorodenergo.ru

Kynnio KNE c 6onblunm 3a30pOM mMexay nnacru-
Hamy (MOXHO BaKyyMHble, C MaKCUManbHOW eMKOC-
1510 500 1 2000 nd); pene N14-1B (2 wr.), B1B-1T1
(1 wr).

462010, OpenByprckas obn., n.Tionbraw,

yn.flenuna, 10 — 5. A Esrpagos.

Ten. (35332) 2-22-51.

E-mail: ua9spj@list.ru




Kynnio namnoesin KB ycunurens MOWHOCTLIO
250 — 300 Br.

Ten. B Muncke: 286-05-90,

8029-696-76-04 (m06.). Bukrop.

Nponam (HeRopOoro) CaMoRenbHbIA TPaHCMBEp Ha
160 M, papuonamnsl TU-70BT (nnn oBmensio Ha
HoBble TK-71).

Buiwnio cxemy paauonpuemHnka ULKUM-003.

248025, r.Kanyra, yn.HoBocnoGopckan, 20 — 25.

Cepreit.

Npogam namnbl TY-436, MNY-346, Y-466; na-
Hens ana MY-81; 4-cekunonnbiid KME ans UW3DI,
BepHLep O npuemHuka P-311; npuemtnk P-250M
(c RokymeHTaumedn); kopnyc ans UW3DI (Bbinonte-
Ha BCA “cnecapka’).

Ten. (3843) 71-04-29. Anekcanpp.

Kynnio P-134, “Bepkyr”, papuonamnbl 6146B u
12BY7A.
Ten. 8-909-120-04-15. AnekcaHap.

MpoaaM cxeMy Ka4eCTBEHHOIO MeTannonucKaTens.
Ten. 8-0222-45-68-83. Butanuii.

Mocernkosblit paguontotutens, uneBanug |l rpyn-
ntl, npuMeT B gap KB/YKB rpancusep.

457381, Yenabunckan obn., Kapranudckuii p-H,

Nonrasckuii ¢-3, noc.O3ephblit, M.1.MeseHoBy.

Kynnio tpaHsucropsl KIM928, Kr913, KMe20,
K909, Kro2a.
Ten. 8-916-189-37-81. KoHcTanTUH.

Npoaam Tpatcusepsl “Bonna-M”; “Masuna” (160
1 80 M), NnepepenaHhbin Ans paboTss SSB (c ycunu-
tenem molyHocTu); Gasosbin npuemnmnk UA1TFA ¢
nepenatolLei NPUCTaBKONM.

Kynnio keapuearte QUNLTPLE ANA TpaHcuBepa
Kenwood — YG-455CN-1, YK-88CN-1, YK-88-SN-1,
YG-455C-1.

Ten. 8-911-421-05-05.

Npopato xypHans! “Papuo” (2001 — 2006), “Pa-
auomup” (2001 — 20086), “Papuontoburens” (2003,
2004), “Paguoamarop” (2002 — 2004 ), “Papuoxo6-
61" (2001 — 2005).

Ten. 8-495-191-02-80. Anekcanpp.

Kynmo xypHanbi “MOR@NnuCcT-KOHCTpYKTOp™ 3a
moBbie ropsl Ha CD.

Ten. +7-909-595-09-16,

+3-8-097-747-85-65. Muxaun.

Npoaam TpaHcwBep Ha AUanasoH 160 M (Ung-
poBast WKana, BLIXOAHAA MOWHOCTL — B0 Br) KOH-
crpykumy B.IMonskoBa (Cxembl npunaraloTcs), nam-
nbl 807 (2 wr. ¢ nanenskamu).

453121, BawkoprocTaH, r.CTepnuramak,

yn.XynahBepaura, 144 — 34,

M.A [NpyRHUKOB.

Ten. 43-43-85.

Npoaam papuonpuemHmnk TIC-58 (ananor TrIC-
54) 1958 r. BeinycKa (pabounii, B XOpoLweM cocTos-
Huw), Khury B.llankuna “Kpachsle ywu. CoBetckue
NpoeccUOHanbHble NamnoBble PaanMoNpPUeMHUKM
1945 — 1970 rr.”, 0TRENbHLIE HOMEpa KypHana “Pa-
nno” 3a 1954, 1955, 1956, 1960, 1961, 1962, 1963
11966 rr.

Cnasa.

Ten. 8-915-233-09-66 (r.MockBa).

Npopam TpaHcuaep ARKoM-718; cenekTuBHbIA
mukposonbrmerp (300 — 1000 MI'y) QSM-4
(Monbwa); ocyunnorpagsl C9-52, C1-76 ,C1-112;
vacroromep Y3-57, M4X X-1-1; 6noku nuTannuAa or
paavonpremHukoa P-399, P-250, P-250M2, P-309;
MunnvBoOnbTMETpyl B3-38, B3-39, B3-55, B3-56, B7-
17; papguonamnsl FY-436, TY-56, FY-19, IY-29; Ba-
xyymHble pene B1B-1T1 (10A/3 kB); Bankopep or
pagronpuemHuka P-399; ¢unsTpbl o1 paguonpu-
emHukoB P-399 n P-160; Tpanaucropst KT944,
KT922B, KT630, KT903, KT904, KT908 u pp.; an-
TeHHBIA Kanatuk MAMI-10, mukpocxembl cepuit

155, 176, 561, 500, 580 n ap.; KomnsloTEp
COMMODOR, Bupeokamepbt “3nekTponmnka 822°
n B3OP.

Ten. 6-05-93 (r.bopucornetek).

fNles Hukonaesuy, RW300.

E-mail: tuoreg-26@rambler.ru

Mpoaam "'K-76 (B ynakoBke); 3M®-500-3B
(3H-0.6C) n kBapueBble pe3oHaTopst Ha 500 n
503,7 kT"u, 1, 10 n 22,5 MT"y; Tpanancropsl KM9o4
(A, B), K902 n 903 (A, B), 2T911, 2T921A; KMNE
(12 — 495 no).

Ten. +79038996425. AxToH.

Kynnio unu o6mensito npuntepbt HP 720C (mox-
HO HEeUCNPaBHbIA, HO C UCNPABHOW MEXAHUKOWN BCe-
ro NpUBORA nevaralowux ronosok), HP 890.

E-mail: albina@lipetsk.ru

Kynnto ¢peppuroBbie Konbla pmamerpom 50 —
80 mm npoHuaeMocTsio 1000 — 2000 B Konuve-
crBe 10 wr.

E-mail: Isy@mail.smog.ru

Mpoaam kaTyweuHbid MarHnTogpoH Onumn-701.
Kynnio ronoBku 4ns KaTyLe4YHOro MarHurogona.
E-mail: exoti@mail.ru

Kynniwo mukpocxemst MCP41050 (1 wr.),
FM93C86A nnm MC93C86C (1 wr.).
E-mail: RASAQA@mail .ru

Kynnio P-326M, KB TpaHcuBep (MOXHO Camo-
AenbHLIR).

Mpoaam P-309 u P-326.

Crenat.

Ten. 8-029-695-74-14 (rMuHck).

Kynnio K928, KIM913, KN920, Krgg9, Krez3.
Ten. 8-916-189-37-81 (r.Mocksa).
KoHCTanTuH,

Kynnio P-309 c npucraekoi P-712, P-375, P-
313M, P-310, P-311, Bonny, P-323, P-323M, P-326,
onucanue Ha P-326, 3M®-215 (Ho ne or P-399) ¢
nonocoi nponyckadusa 0,3, 1,8, 3 u 6 kl'y, rapHuTy-
py ot P123 n P108.

Mpoaam 810291, 8104, 810398, 2MM904A
(7 wr.); T-811 (3 Wr.); 3KBMBANEHT Harpyaku, crabu-
nusarop CH-4, paspsaHukn PB5-5 u pazbembl 11x2
or P-140; pemwnanru or P-399; Mmauuxt-M; picr.
“Orenp” 70PTN-2MM (3 wr.); K75-28 (100 mk x 3 kB);
K75-17 (50 Mk x 1 kB); ycunurens EA-120 ans Cu-
Bu; aHteHHbIN pasgenuTens or flen-b.

301240, P®, Tynockas obn., r.lllekuto,

yn.Toncroro, 15 — 58. A.Koponenko, RU3PX.

MeHA HOBbIA BUREOMarHuTogpoHd LG Ha
DVD-RW.

142400, PO, MockoBckan obn., r.Horuck, a/a 75,

B.Ananckuin.

Ten. 8-905-545-08-16 (mM06.).

Kynnio 3nekTpoHHbIA KoY C NaMATLIo.
E-mail: ua9ycj@mail.ru

Mpopam khuru: 3.T.Kpenkens “RAEM — mou
nosbiBHble”; C.ByHumoBuy, f1.Aunenko “TexHuka
noBuTenbeKoi ORHONONOCHON PARNOCBA3ZN”.

Ten. 8-02334-34657. Buktop, EW8BVD.

E-mail: seiyu@hotpop.com

Mpogam paguoctanyuio Alinco DJ-182 (130 —
174 MI"u), 5 Br, C 3apanHbIM yCTPOACTBOM.

r.Anmatsl, 12-7-16.

Ten. (3272) 212856.

Kynnio npuemumnkn P-399A, P-326M B xopowem
COCTOAHMUM.

Wrops.

E-mail: bop@oskolnet.ru

Mpoaam nepoporo C1-94 u OMA-3M, reneparop
HY curHanos, reneansunonHblii Tecrep STAMCU TT-
01, ocynnnorpagbl B OTAUYHOM COCTOAHNN.

Bnapumup.

E-mail: vova_elena@mail.ru

i+| PaguoMup

TOHCTPpYRUVn

Knura npepcrasnaer coboit cbopHuk craren, onybnu-
KOBaHHbIX B pa3Hble rofibl B xypHane “Paguomup. KB n YKB”
1 33HOBO OTPEAAKTMPOBAHHLIX ANA [AHHOMO U3AAHUA.

B Bbinycke npuBefieHbl CXeMbl U ONUCAHMA YCTPOACTB,
MCNONL3yeMble PagMoNoBMTENAMK ANA NPOBEAEHNA pa-
[AMOCBA3EH B RMaNa3oHaX KOPOTKNX i YNLTPAKOPOTKMX BONH.

Mo noBofy npuobpereHus kHisr MoxHO oBpaluarkcs B
penakumio no E-mail: m@radio-mir.com, a Taioke Bo Bce
Oprasu3aLau, uMerolme xypHan “PaguomMup” B posHay-
HOM npofaxe. MtgopMauma o HUX npuBeseHa Ha cTp.56.

Mpu npuoBpereHmn KHUrm Yepes pepakuyuo ee cro-
WMOCTb COCTaBnseT:

- Ana xurenei Poccum — 65 poc. pybren;

- ana xurenei Benapycu — 4900 6en. pybnei ;

MpaBuna npuobpereHna — aHanorMiHo anpecHoin
NOANMCKE HA KYPHATbI YEPE3 PEAaKLMIO.

Pagvomup. Nlyywve koHCTpykuuw. Buinyck 1.

:!1gému¢

Pagnamnp

YHDHCTPBHHMM

~

Kxura npeacraBnser cofoi cBophuk craren, ony6-
NMKOBaHHbIX B pPasHble rofibl B XypHane “Paguomup” n
33HOBO OTPEAAKTMPOBaHHLIX ANA QAHHOMO W3LaHWA.

B BbinycKke npuBeneHbl CXeMbl U ONUCAHUA YCTPORCTB,
MCNONb3yemble PAIMONIOOUTBNAMU B pa3nuyHbiX oBnacrsax,

Mo noBoay npuobpeTeHus KHUr MOXHO 0BpawaThea B
penakumto no E-mail: rm@radio-mir.com, a Tawke Bo Boe
opraHu3aLd, umetolpe XypHan “Paguomup” B postny-
HOW npopaxe. MHPOopMauva 0 HuX NpueeaeHa Ha crp.56,

Mpy NpMoBpETEHUM KHUK YEPE3 penakumio ee cro-
MMOCTL COCTaBMAeT:

- ans xuteneid Poccun — 50 poc. pybnei;

- ana xurenen Benapycn — 3900 Gen. pybnew ;

MpaBuna npuoBpeTeHna — aHANOIMYHO aapPEecHON
NOANKCKE Ha XYPHAMbl Yepe3 PenaKumio.




CEHTAEPb |
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Npuobpeterre oTAeNbHBLIX
HOMepoB XypHanos

B POCCUM:

B 000 “AnbsaHc-Knura KTK”: 115533,

r.Mocked, yn.Hararuuckas, 4.6, av.1; odp.VIi

(cr. MeTpo “"HaratuHckas”),

ten. (495) 258-91-94;258-91-95, 258-91-96.

E-mail: abook@mail.ru; abook@inbox.ru

Ha paguopbitkax: “LiapilibiHo” (mecTo 13/A),

“MurnHo” (psg 1, koHteliHep 17 v mecTo T-8).

B 000 “3JkcnoTpana™:
(495):937-72-62 (006.125, 127).
E-mail: lili_55@rambler.ru

B maragvkax pagvoneraned “YUN u AUN”
(enuHasi-cipasoqHas — vern. (495) 780-95-09):

- r.Mockea, yn.Mnsposckoro, 4.39

(cT. merpo.“TipocnekT Mupa” — paavancHas);
- r.MockBa;-yn.Meana ®panko, 040, k.1,
crp. 2 {nnatd.Paboumit nocenok,

15 MUH. ot Benopycckoro Bok3ana),

- r.MockBa, yn.berosas, a.2;

- .MockBa, yn.3eMnsiHon Ban; a.34.

Ha YKPAUHE:

B Kuese B, upme “Topm”,

ren. (044) 287-72-73,:287-47-64.

B KA3AXCTAHE:

B ¢gupme TOO CH “ApryMeHThIl u (haKTbl.
KasaxcraH”: ver, B Anma-Are (3272) 50-22-60,
50-21-64.

B BEJNIAPYCHU:

B Muncke B marasutax “KHura XX1 Bek”,
np.Hesasucumocty, 4.92,

ren. (017) 267-27-97

(cr.merpo “MackoBckan”)

v “obyc”, yn.Bonogapckore, 4.16,

Ten. (017) 227-30-67

@T,MSTDO ‘Mnouiagb HesaBUCUMOCTH"). .

4 Bbi6epume cebe eapuaHm nodnucku Ha 2007 20d!

Kﬂoq'ra" no TenecdoHam: (495) 953-92-62, 953-92-02, 953-93-20.

Hognucka yepe3s rnoutoBble oTaeneHun
Paanomup

- ans xutenen Poccum u cTpad CHI (xpome Benapycu): 48996 — nognucka no katanory Areu-
TcTBa “Pocnedats” (72370 — roposan), 24169 — noanucka no katanory YnpaeneHus ®epe-
panbHoi noutoBon cBaau “Moura Poccumn”, 25785 — noanucka no ObwbeavmesHoMy kaTanory
“Mpecca Poccun” ¢ aapecHoi paccbinkoi (3nekTPoHHbIA agpec nognvckn B INTERNET —
www.presscafe.ru),

- ansa xutenei Genapycu: 00137 (001372 — ans opraHu3auuit) — nognucka no Karanory
PO “Bennouta” “Masetbi 1 KypHanbi Pecnybnuku Benapych” u uyepes kmockv MuHropcotosanesaTm.

Pagnomup. KB u YKB
- ans xuTenen Poccumu u ctpaH CHI (xpome Benapycu): 48924 — nopnwcka no karanory
ArenTcTsa “Pocnevarb”’ (71545 — ropoBasy);
- ans xutenei Benapycu: 48924 (489242 — anA opraHk3auyuin) — nognvicka no karanory
PO “Bennoura” “Uapnauua Poccuvickon Pesiepaumn” .

Kpome Toro, NpeAnpuMATMA pervoHos Poccuv, a takoke BrwkHero v pansHero 3apySeskba MoryT
ohOPMUTL NOAMVCKY Ha XypHanbt “Pagvomip”, “Pagvommup. KB n YKB” yepes 00O "KopnopaTtusHan

Y

BHumatHue! AgpecHas nognucka 4epe3 peakumio.

MoanvcaTbCa Ha UMEIOLMECA B Hanwuuy oTaenbHble HOMepa XyPHanoB, a takke Ha noboi
nepvioa, HauvHas Co CleaytoLLero nocre onnarbl MECALA, MOXHO Yepes peaakuwio. [ins atoro Hyx-
HO oNNaTtuTh HeobxoavMyro cymMmy depes CBepbark unu ocopMuTb NOYTOBLIN NepeBoa Ha Haw
pacuerHbId cyert. TekyLuve LieHbl NpuBefieHbl B Tabnuue. B ueHy BKIOYeHa goCTaska XypHanos B
OTAENLHOM KOHBEPTE Mo afapecy NoarvcHvka. AQpec NOANVCHVKA, T.e. NOYTOBLIA MHABKC, NONHbIA
agpec, DaMunui, UM 1 OTHECTBO, a TAKKe TOUHOE NEPEYVCIIEHNE, KaKWe KOHKDETHO HOMEDA KaKo-
ro w3 xyprarnos Bbl 3aka3ssiBaeTe, HeoOxoanMO ykasaTo e 2pache “Haswavenue nnamexa” npu
onname yepe3 C6epbaxk viv e 2pacbe “Lna nucbma” npu onname na4mossiM nepegodom. Mpw
odhopMneruy noutoBoro nepesoga B rpadre Kyda nuwercs adpec 6aHka, a B rpace Komy — ece
danHble pacyemHo20 cyema [Monydamens. HanoxeBHbIM NNATEXOM KypHanbl He BbiCLINATCA.

MoxHo 3aKasarb cnefywuine Homepa XypHanos CTOUMOCTHL 04HOr0 HOMEpa C NepechLINKON
Fop Paguomup Paaunomnp. Paaunomup. B8 Poccuiwo B8 benapycb B Apyrme crpaHbl CHI"
Baw xomnblotep KB u YK (poc. py6.) (6en. pyb.) (poc. py6.)
2002 2—12 1—12 1—3,5—12 35 2000 75
2003 1—12 1—12 1—12 41 2500 80
2004 1—12 1—10,12 1—3,5—12 46 2900 85
2005 1—12 1—12 1—12 49 3100 88
2006 1—12 — 1—12 51 3300 90

Hawu nnaTteXxHble peKBU3UTLI

Ans xuvenei Poccun n cTpad CHI (kpome Benapycn)
NMonyuarens: OO0 “Paanomup Mpecc”, UHH 7729404741, KNN 772901001,
p/c 40702810900010000084 8 OO0 Kb “Arponpomkpeaut”, ¢-n UeHTpanbHeilt, nMockBa,
Kopp. cyet 30101810500000000109, EUK 044525109.
Appec 6aHka: 125315, .Mocksa, JleHUHrpaackuil np-T, goM 786, kopn. 4;

anst xutenen Benapycu

Monyuarens: YN “PN", YHH 190218688, p/c 3012000004882 B h-ne Ne524 ACE "BenapycbaHk” B .Muncke kon 121.
Anpec 6anka: 220028, r.MuHCK, yn.®u3kynbTypHas, 31.

Ons yckopeHust npoliecca Nofy4YeHUs XKypHanoe 3akas MoxHo npoaybnuposars no E-mail: rm-sales@radio-mir.com.
Bcsi uHehopMauus — maM xe unu o men. 8 2.Muxcke (017) 221-01-10, (017) 249-41-47.

XypHran “Paguomnp”

E-mail: m@radio-mir.com WWW: http://radio-mir.com
YupeauTens B Pecny6nvke Benapyce uqyn “PRQ”
CBuaeTenscTBo 0 permeTpauun Ne2350 or 24.05.2005 1.
fmaBHuIA pegakTop AnekcaHap CaBylukuH

Agpec pepaxummn:
220028, benapycb, LMUHCK, yn.dnakynbTypHas, 26A-301.

KoHTakTHie TenedoHsi:
B Mutcke (017) 249-41-47
8 Mockee {495) 105-99-89.

Appeca ans nucem:
119454, PO, rMockea, a/n 37.
220095, PB, rMunHck-95, a/a 199.

nu u aemops!. Mrerue pedekyuu He gcezale cosnedaem
C MHEHUsIMU a8MOpOs.

© U4yn “PNA". Bocnpon3BEAEHUE MATEPUANos Xyp-
Hana B Mmobom enae 683 NUCLMEHHOIC pa3pellexus
peaakumm 3anpeweHo. fMph KLMTMPOBAHWM CCbIMKa Ha
“Pagnommnp” obasatenbHa.

Tpe6osannA K rpaduueckum MaTepnanam peknamHoro
xapakTepe B anekTponHom enae: CorelDRAW go 10.0, Bce
WpNd TSI B Kpuekix; bitmaps 300 dpi; TIFF 300 dpi; CMYK.
MpnNoXnTL REYaTHYIO KONWIO,

Mareprant Ans NyGIMKaLW NPMHYMAIOTCS 8 PYKOMUCHOM,
NEHaTHOM W ANEKTPOHHOM BapyaHTax.

OtnevataHo 8 Twnorpacdmn OAC “TPAHCTIKC",
220034, r.MuHck, yn.Hanaesa, .5.

Buixoq 8 ceeT 14.08.2006 r. dopmat 60 x 84 1/8.
MeuaTb odceTHanA. 7 ney. n. Liena caoboanas.
Tupax 1600. 3akas Ne 575.

3e docmoeepHocme peknemHod u dpyaod nybnukyemod
uHghOpMAYUU HECYM OMBEeMCMEeHHOCM, peKnamModame-




