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Bo BTopom (106uneliHom) HoMepe HaLlero XypHAIA YUTATENb HOMAET MHOTO MHTEpEC-
HbIX cTaTel. PaccMoTpmM KpaTkmuid AHOHC XOTS Bbl HECKONBKMX M3 HMX.

Ons paguonioburtenel, kotopsle pa3pabaThiBAIOT YCTPOMCTBA HO MUKPOKOHTPOe-
pax PIC, ucnonsays asbik Accembnep, 6ygmer nonesna crates Anekces YepenaHosa
«Mognporpamma npuema UK komang ot MAY & xoge RC5 ans mukpokoHTponnepos
PIC 18» (cm. ctp. 39). Ha HekoTopbie TexHOnoOrMueckMe BOMPOCH YMTOTENEM OTBEYOET
cratss «Pagronioburensckue TexHonoruu B Bonpocax 1 oteetaxs (crp. 19). Pagmoniobu-
TENsM U Jaxe NPodeCcCHOHANBHBIM PEMOHTHAKAM MOXET BbiTb MONE3HA CTAThS HOLIErO
Hoeoro astopd Pycnana Kopruerko «OcobeHHOCTH M peMOHT TeneBM30poB Ha npouec-

. copax cemeiicrea TMPA88xx dupme TOSHIBA», sTopas uacte koTopoi ony6nmkosaHa
Ha cTp. 27

Pogurtenam u pykoBoguTensm POSMOKPYXKOB, 3CGHMMOIOILUMXCsS OBydYeHMeM neTen,
6ymet nonesHa crates Anekces Kpasuenko «Munmn-pobor «Xogkot 2». [dymaio, xsatur,
YUTOMTE XYPHAS. TBOPYECKMX YCNIEXOB BAM.

JdasHo 3aKoHuMnack nopnucHas kamnaxus Ha nepeoe nonyrogms 2013 roga, Ho
Xesnaiolpe Bcerga MoryT opOpMMTL MOAMMCKY HO HALI, COMbIA HEAOPOroM, paguosnobu-
TENbCKMM KYPHAS, HAYMHAS € BAMKAMLLIEro HOMEPA, HA MOYTE MM NMPSMO B PEAAKLMM.

JTio6bie NpenoxeHus Mo ynyuLeHMio HALWero XypHana npuHumatorcs. [Npuceinaiite mx
Ha agpec pegokuum: a/a 50, 03110, Kuer-110, YckpanHa, unu Ha 31eKTpoHHbIN agpec:
ra@sea.com.ua.

TnasHefi pegakrop xypHana «Pagnoamarop» Urops bessepxHuii
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Bbl 3ameTunu, kak ObICTPO NETUT BREMA?

Y Bac B pyKkax yxe BTOpOI HOMep XXypHana «Paguo-
amatop» 3a 2013 ron, a posHo 20 NeT Ha3ag, BO BTOPOWA
nonosuHe despana 1993 roga NoanucHYKM Nony4nIm
camblli NePBbI HOMEP Haluero XypHana. OH 6bin noa-
nvcaH B rnedyats 28 aHBapsa 1993 roga. 3a atu 20 net
Bbilwen 231 Homep xypHana «Pagnoamarop», a Befb
OblM eLLe 1 apyrve nsaaHus. Pegakupys xxypHana ne-
pepocna B n3natensCTBO «PaanoamMaTop» 1 Bbirycka-
€T B HaCTosILLEee BpeMs Tpu XypHana: «Pagnoamartop.
MexxaoyHapoaHbI pagnontobuTensckui xypHasn» (12
HOMEPOB B rof), «nekTpuk. MexXayHapoaHbI anek-
TpOTEXHUYECKU XypHan» (10 Homepos B roa) u «Pa-
[VIOKOMIMOHEHTbLI» (4 HOMEpa B rOfL), a TakKe ABa exe-
rogHbix katanora: «Bcs pagnoanekTpoHmka YkpanHbl»
1 «BHepreTunka 1 9/1IeKTPOTEXHMKA YKpanHbI».

Xouy no3npaBuUTb BCEX aBTOPOB U YuTaTenein Ha-
LLINX >KYPHaN0oB ¢ obuneem xypHana «Pagmnoamatop»
i MoXenaTh YCrexoB BO BCEX HAYMHAHUAX.

MHe npusiTHO 0Co3HaBaTh, YTO B MEPBOM HOMEPEe
XypHana «Pagvoamartop» 6bisia 1 Mosi cTaTbs (Ha YK-
PanHCKOM s13bIKe), HanMcaHHas COBMECTHO ¢ Bnagu-
MUPOM XJbICTOBbIM: «CUCTEMA LIBETHOIO TENeBuae-
Hua PAL. dekonep PAL».

3a npowealive rogbl MUp Hey3HaBaeMo usme-
Huncs. MNpencrtaeete cebe, kKak OTHeCUCk Obl 20, a
Tem 6onee 30, neT Hasag K OAVHOKO VAYLLEMY Ye-
JIOBEKY C €[1Ba 3aMETHbIMU HAYLUHVKaMW, KOTOPbIN,
pasmaxuBas pykamu, Y4TO-TO YBeXAeHHO KOMY-TO
paccka3blBaeT. HaBepHska, nocuntanu bl ymanm-
LeHHbIM. Beb coTOBbIE TENE()OHBI TOrAA TONLKO MOo-
ABUINCE U TO Ha 3anage, a 1 BECUIN OHU B Te ro-
Obl Hemano. B Halle BpeMs 970 Hopma. A nnockuve
TENIEBM30PbI C OFPOMHbLIMU 3KpaHamu, BUCALLME Ha
cteHe? MNouty ckaska («1000 v ogHa HOYb»)!

OneKTpoHuKa chenana KonoccasbHbil Lwar Bre-
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Yeoaxxaembie uutarenu!

pen. PagvioniobuTenio Tenepb CTaso B 4eM-TO MPOLLE,
a B YeM-TO HaMHOro cyioxHee. CnoxHee cTana TEXHU-
Ka. Pagrnoniobuteny ctanm LUMPOKO UCMOJ1b30BaTh M-
KPOKOHTPOJSUIEPBI, @ 3HAYUT, HAO0 U3yYaTb Nporpam-
MUpOoBaHue. TpyaHO NpeacTaBuTb cebe NPoaBUHYTOrO
panuontobuTens, KOTOPbIN He NOJIL3YETCH KOMIMbIOTE-
pom. Paguoniobutenn LWMPOKO WCMOJb3YIOT Ccre-
LiMasibHble nporpamMmbl U VIHTEpHET. MIaMeHunucs 1
pannoniobuTenbckmne TeXHoNor. Bel MoxeTe crnpo-
cuTb: «B 4yem e cTano npoLue?». NpoLie cTano B TOM,
4YTO MOXHO MprobpecTy pasHooOpasHble HAboPLI U
Kopnyca [ CaMoCTOATENIbHOM COOPKM, 3aKa3aTh ne-
yaTHble miatbl. HECNOXHO KynuTb obbie namepu-
TesbHble npnbopsbl. Ncyes neduvumt. Moutn ceobon-
HO MOXHO npuobpecTu nobylo aetans. Ho Bce aTo
Tema 18 OTAEeNbLHOro pasroBopa Ui CTatby.

B aToM HOMepe Mbl pelnnn XoTsa Obl HaCTUYHO
MO3HaKOMWTb YMTaTENEN C HALLMM aBTOPCKUM KOJI-
NIEKTUBOM 1 onybnnkoBaTb GpoTorpadum v KpaTkme
Brorpaduyeckmne CripaBky aBTOPOB pPaaa cTaTen.

B saknoueHne HarnomHio, 4TO Mbl MPOOOIKAEM
npuHumMmaTtb matepuasbl Ha KOHKYPC crtateli ¢ onu-
CaHnaMN PaanoabUTENbCKUX KOHCTPYKUWIA Ha
caMoM MacCOBOM MHTerpasbHoM TanmMepe 555, ko-
TOpPbI BeinMyckaeTcs yxe 6onee 4yem 40 ner. Nogge-
[eHune UToroe koHkypca 15 Hoabps 2013 r. Jlyywine
cTaTby OyOyT HanevYaTaHbl B HALLEM XypHarne, a noo-
eauTenu 0yayT HarpaxaeHhbl LIeHHbIMU npusamMiu. Ha-
MOMHIO, 4TO NOMMMO 555 Talimepa CyLLECTBYIOT €ro
MOJepHU3aLmMm — MUKpocxembl 556, 558, 7555 un
7556. bykBbl B Ha4ane 1 KOHLLe MapKUpOBK/ MOIYT
ObITb pasHbie. CTaTby C ONUCAHMSIMY KOHCTPYKLIMI Ha
31X MC Takxe MOryT yHacTBOBaTb B KOHKYPCE.

OT yIMEHY KOJIJIEKTVIBA peaakLumv,
[N1aBHbIV PeaaKkTop XypHana «Pannoamarop»
Urops BesBepxHuii



AxycTnueckasi cMcTema + UCTOUYHUK NUTAHUS o))
Ang HOYyTéyKka

Anppeii ByToB, c. Kypba, pocnaeckoi obn.

nuTaHua 45...80 B nocTosHHOrO TOKa npu paboTte CoB-
MECTHO C HOYTOYKOM, MOTPREBNSAIOLLIM MaKCUMaIIbHYIO
mMoLuHocTb 90 BT, 4To 0COBEHHO aKTyanbHO A1 ero Uc-
MONb30BaHUST Ha XENe3HOOOPOXHOM TpaHCMopTe.
ONEeKTPONUTaHUE XEeNe3HOLOPOXHbLIX BaroHOB MO-
XET OCYLLUECTBNATLCA MO Pa3NUyHbIM CXEMaM, cpeau
KOTOPbIX YACTO BCTPEHAIOTCS BapUaHTbl MUTaHNS C HO-
MUHaNbHBIM HanpsikeHuem 50...54 B ot 6ydepHoi
AKKYMYNSTOPHOV BaTapeu, Noa3apsbkaeMon MHOUBUOY-
asibHbIM BarOHHbLIM FEHEPaTOPOM, MOJTYHaIOLLMM 3HEP-
/K0 OT KONTECHOW Mapbl BO BPEMS ABMXKEHNS NOEe3aa Co
cKkopocThio 6onee 35 km/4. Takke MOryT BbITb BapraH-
Thl NMUTaHNS 0BOPYA0BAHVIA XXEIE3HOA0POXHBLIX BAarOHOB
HanpskeHreM okono 110 unu 220 B nocTOSAHHOTO vnu
nepemMeHHOro Toka. Bce aTu BapuaHThl NoaxoaaT ans

B cTatbe onvckiBaeTcs 40paboTKa akTYBHOV aky-  PaboTbl 3TOM0 MMMYJbCHOrO GoKa NMUTaHUS, HO MpK
CTUHECKOV CUCTEMbI 11191 PAa3MELLIEHMS B HEM MCTOY-  HU3KOM Hanpsbkerunn nutanus (MeHee 90 B), npu pabo-
HUKa NMUTaHVs HOYTOYKA. T€ YCTPONCTBA COBMECTHO C BbICOKOMPOU3BOAUTESb-
HbIM HOYTOYKOM, KOpPryC 610Ka NUTaHKS O4eHb CUITBHO
HarpeBaeTcs, OaKe Ha4YMHAET MNaBUTLCS Kapkac VM-
MyJbCHOro TpaHcdopMaTopa. YTobbl CHU3UTL BEPOSAT-
HOCTb HEeraTuBHbIX MOCNencTeuiA npu pabote Groka
MUTAHNS OT UCTOYHMKA HU3KOM0 HanpsbxeHus, Bbio pe-
LLIEHO MOMECTUTL ero B 6051ee NPOCTOPHLIN KOPMYC U
MPUMEHUTbL MPUHYONTENBHOE BO3AYLIHOE OXNaxie-
Hue. B kavecTBe kopryca s aToro 610ka nutaHyis Obl-
12 MCMonb30BaHa 0Ha KOJIOHKa OT aKTVBHOW akyCcTuie-
ckom ctepeocuctembl TD-611/2.0. Pasmepbl kaxxaom
konoHkn 200x130x118 mm, matepman — NpeccoBaH-
HbIA TONCThIN KapToH. AC ABYXMNO/IOCHbIE, CTOST OKOJO
40 USD, a yHBepcasibHbili ceTeBor agantep — 45 USD.

BHeluHWin BUA, 6110Ka MATAHUS CO CHATLIM KOPIy-
COM MNokasaH Ha puc.2. [pu yCTaHOBKE 3TOro YyCTPOMN-
CTBa B HOBBIV KOPMYC ObiS1a NpeaycMOoTPeEHA BOSMOX-
HOCTb MUTAaHUSA OT HEro He TOJIbKO HOYTOyKa, HO "

YHuBepcanbHbIi ceTeBol aganTtep BZ-120 (FNC-
120) npepHasHaYyeH Ons NMUTaHUA MOBWJIIbHBIX KOM-
MbiOTEPOB, NOTPeBNALWMX MoWwHOCcTL Ao 120 BT
MakcumarnbHbIl BEIXOAHOW TOK aaantepa oT 5 0o 6 A
B 3aBMCMMOCTU OT YCTAHOBJIEHHOrO BbIXOOHOIO Ha-
npsekeHna. C MOMOLLIBIO MEPEKIIOYATENSA Y HEMO MOX-
HO YCTaHOBWUTb OOHO W3 CHEOYIOLLMX BbIXOAHbBIX Ha-
npskeHuii noctosiHHoro Toka: 15, 16, 18, 19, 20, 22,
24 B. Takxe umeetca rHe3no USB ¢ BbIXOOHbIM Ha-
npsxxeHvem 5 B npu Toke oo 2 A. Anantep UMeeT B
KOMIIIEKTe 8 pasnuyHbIX NEPExXooHNKOB, MO3BOJISIO-
LLMX MOAKITI0YATH €ro K pa3HbiM MOOEsNsIM HOYTOYKOB.
Pasmepsbl kopriyca ycTporicTea 156x62x35 MM (puc.1).

LranaszoH BXOOHOrO HanpsiKeHus 3Toro CETEBOro
apantepa 100...240 B nepeMeHHOro Toka, Ho, Kak Obl-
J10 BbISICHEHO B XO[OE 3KCMEPUMEHTOB, OH COXpaHsaeT
MOJIHYIO PaBOTOCNOCOOHOCTL MPY BXOLHOM HaMPSKEHUN

PA 22013



CamMoW akyCTUYeCKOM cuctemsl. Cxema coeauHeHuM
MOZyfnen nokasaHa Ha puc.3. M3 6noka nuTaHus
BZ-120 6b11 UCKOYEH TEPMOPE3UCTOP, MOAKITIOHEH-
HbIi K CETEBOMY BbIMPAMUTENBHOMY ANOLHOMY MOCTY.
BMeCTo Hero yCcTtaHOBAEH MasiorabapuTHbIA OpOoc-
ceNb UHAYKTUBHOCTbLIO 47 MKIH, pacCymMTaHHbIA Ha
TOK He MeHee 2,5 A. lNapannenbHo KOHAEHCATOPY
duneTPa BLINPSMIEHHOTO CETEBOr0 HAMPSHXKEHNS Ha
120 mk® 400 B nogknatoyeH ¢ cobnogeHuem nonsap-
HOCTV LOMONHUTENLHLIV KoHAeHcaTop 100 mkd 400 B,
KOPOTKMMM NMPOBOAAMY MUHUMAJTbHOM OJINHBI C MJ10-
Wagelo He MeHee 1 MM2. MOXHO TaKke 3aMeHUTb
WwTaTHbIA KoHaeHcaTtop 120 mMkd koHAeHcaTopom
220...330 Mk® 450 B. Ha 3TOM 6bIJ11 32KOHYEHbI MO-
[epHusaLmm cxeMbl 611oka NUTaHus.

)

Masi MoLLHOCTb 12,5 BT, KOO PUUMEHT HENMMHENHbIX
nckaxeHunii He 6onee 1% npwu BbIXOAHOV MOLLHOCTH
1 BT. MNpuHUunuanbHas cxema Moaynsa yCUnuTens He
cocTtanganack. C MOHTaXHOW nnathbl ycunurterns Obl-
v yoaneHbl BeinpamuTenbHble anoabi 1N4007, Ha
MECTO KOTOPbIX OblIM yCTaHOBNEHLI gpoccenu L2, L3
(puc.3). N3 kopnyca AC 6bin yoanéH CeTeBon NoHu-
Xarowumn TpaHcdopmartop. Beiknoyatens SA1 nuta-
HUVA BKJlOY2ETCA B Lenb +12 B, BmecTo uenu 220 B,
Kak 6b1110 paHee. Ha aToM MOAepHU3aLMs CXeMbI YCU-
nutens 6bina 3akoH4yeHa. MoaepHU3poBaHHas ria-
Ta YM34 nokasaHa Ha puc.5.

[na nutaHns ysnos YM3Y v oxnaxaaroLLero BeHTU-
NaTopa ObiN U3roTOBIEH JIMHENHbI CTAaOUIU3aTop Ha-
NPSH>XEHNS HA UHTErpasibHOM Mukpocxeme KP142EH8E
(puc.3). BHeluHw Bua ctabunmaa-

DA1

VD1 __14

Topa +12 B nokasaH Ha puc.6. Bbl-

Briok

nuTaHusa KHZA&A

N'Kp142EH8B

XO[OHOe€ HarpsxeHune cTabunusaro-

N—BA2
| -

L1 43 mxlH
0,3 Om

BZ-120

1000 mk x16 B

pa +12 B. BeHtunatop M1 nutaet-
Cs HanpskeHnem okosio 12 B yepes
pe3uctop R1, KOTOpPLIA HEe3Haun-
TEJILHO MOHWMXKAET YaCcTOoTy BpaLLle-
HUA KpblbYaTky. Bxog nuHenHoro

SA1

Buixog 34

CTa6|/|m/|3aTopa NoAKIMO4eH K BbIXO-

L2 10 mxlH
0,30m

CYTYTY

~Y\_t2B
I YM34

L

Oy VIMMyfbCHOro 6r1oKka nuTaHus.
KongeHcatopbl C1-C6 6nokupo-
BOYHbIE MO LiensimM nuTaHus. C nomo-

Bxopg 34

i iz L3 10 mkTH -

b0 BbiK/loYaTens SA1 MOXHO OT-

0,3 Om

Buixog

KounTb NuTaHue YM34. ipoccenn
L2, L3 ymeHbLUaloT BEPOATHOCTb
MosABJIEHNs MomMex Npu OJHOBpe-

YM34 ncnonb3oBaHHOM aKyCTUHECKOW CUCTEMBI
MOXET ObITh BbINOJIHEH HA UHTErpasibHOM MUKPOCXe-
me KIAB282 nnu 6amn3kmx aHanorax. TunoBasi cxema
BKJTIOUYEHUS OTOM MUKPOCXEMbI NOKa3aHa Ha puc.4.
MakcmanbHas BbIXOAHAA MOLUHOCTb MUKPOCXEMbI
4,6 BT B kaxO0oM KaHasne npu Hanps>keHuy NnutaHus
12 B, omanasoH HanpsxeHus nutanus 6...15 B, Tok
nokosi He 6onee 30 MA, MakcumarbHas paccenBae-

" :
Vee cio L, vee
2008 T

BIAS CIRCUIT
THERMAL SHUT DOWN
PROTECTION CIRCUIT
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MEHHOM MOOKITIOYEHUN K HOYTOYKY
LiTekepa nuTaHus 1 Wwrekepa exoga YM34 K BbIxoay
3BYKOBOVI KapTbl KOMMbIOTEPA.

KoHcTpykuusa u getanu

Mogyne YM34 ocTaBneH B TOW KONMOHKE, B KOTO-
POV OH ObIN1 U3HAYanbLHO ycTaHoBeH. CeTeBoli agarn-
Tep, MOAyNb IMHENHOrO cTabunnaaTopa v oxnaxna-
owmn 80-MM BEHTUNATOP pPa3MelleHbl B Koprnyce
OpYroi KonoHku (puc.7). ns paboTsbl BeHTUNSTOPA
MPOCBEPJIEHO OTBEPCTUE AMaMETPOM OKOJ10 70 MM.
CTeHkn OTBEPCTUS 3akpalleHbl YEPHBIM aBTOMO-
OWnbHbLIM TakOM. BEHTUNATOP BCacbiBAEeT BO3AYX B
KOJIOHKY, YCTaQHOBINEH HanpoTmB 65i0ka nuTaHus. Ong




KOHCTPYKLMM NOAOMAOET BEHTUIATOP C 4aCTOTOM Bpa-
wenua 2500...2900 06./MuH. OTBEpCTUE 019 BEHTU-
natopa u bymaxHble Auddy30pbl HA3KOHACTOTHBIX
[VIHAMUYECKVX FOJIOBOK 3aLUMLLEHbI AEKOPATUBHBLIMU
MPOBOJIOYHLIMU peLETKkamMu (cM. pOTo B Hayane
CcTaTby), KOTOPbIE MOXHO NPYOBPECTH B MarasuHax,
TOPTYIOLLMX KOMMbIOTEPHBIMU KOMIIEKTYIOLLMMU.
Ecnu cpaBHUTb Mexay cobo puc.2 n puc.7, To
MOXHO YBUOETh, YTO Y 610Ka NUTaHWs yaaneHa rnone-
peyHas njacTvHa TEMI00TBOLA, YTO 3HAYUTESBHO
ynyyuwiaet o6ayB aetanei noTOKOM X0N04HO0 BO3y-
xa. 3aOHsAs CTeHKa NacCUBHOM KONOHKU, Kyaa Obiin
YCTaHOBJ/IEHbI 610K NUTaHUS U CTabUNM3aTop Hanps-
»eHus +12 B, npukneeHa K O0KOBbIM CTeHKaM. [1ns eé
V3BNIEYEHVISI MOXHO OTKPYTUTb BbICOKOYACTOTHbIV AN~
HAaMWK 1 BbIOUTb 32 HIOK CTEHKY LUIMPOKOM OTBEPTKOM.
OnekTpuyeckmne uenv 06emx KONOHOK COoenuHsI-
I0TCS MeXay cob0oli 4-nNPoBOAHbIM Kabenem OvHOM
1,8 M, ¢ ceuenuie 0,5 Mm2. [Ins ¥X NOAKITIOYEHMS MOX-
HO MPUMEHUTbL CTaHJapTHbIN WwTekep CLU-5 n rHes-
0o Cr-5. Cneaoute 3a npaBuiibHOM (pas3npoBKOW Noa-
KJTIOUYEHMIS AVHAMUYECKUX FONI0BOK. [118 MCKIIOYEHNS
NMOBPEXAEHNSA YCTPOWCTRB, KPaHE XenaTebHO Noa-
KJt04aTh YCTPOMCTBO K CETU MUTAHUSA NOCIE TOro, kKak

CUTrHaJIbHbINM LUTEKEP U LUTEKep NuUTaHus yxe ByayT
NMOAKITIOYEHbI K HOYTOYKY. )

WHTerpanbHyto mukpocxemy KP142EH8B yctaHa-
BNMBAIOT Ha [OIOPaIOMUHUEBLIN TEMNOOTBOA, pas-
Mepamu 55x55x3 MM, ¢ y4ETOM TOro, 4TO €€ Ter-
N00TBOL OyAeT akTUBHO 064yBaThCs paboTaloLLmmM
BEHTUJISTOPOM, TaKOro pasmMepa OyaeT A0CTaTO4HO.
3Ty MUKPOCXEMY MOXXHO 3aMeEHUTb JIloO0 aHaorny-
Hol, Hanpumep, KIA7812, LM7812, MC7812.

BmecTo amopa KO, 243A MOXHO YCTaHOBUTL Jl0O0M
13 cepuin K208, K209, K243, 1N4001-1N4007.

HenonsipHble koHaeHcaTopsl Tuna K10-17, K10-50,
KM-5 Ha paboyee HanpsixeHue He MeHee 25 B unu
MMMopTHbIe aHanoru. OcTasibHble KOHOEHCATOPbI OK-
cuaHble K50-35, K50-68, K50-29 nnu aHanoru.

Pesuctop tnna MIJIT, C2-23, MOH.

Ipoccenu manorabapuTHble NPOMbILLIIEHHOIO 13-
rOTOBJIEHUS, HAMOTaHHble Ha H-06pasHbix heppuTo-
BbIX CEpAeYHMKax, MHAYKTUBHOCTb 10...47 MKIH, CO-
npotueneHmne oomoTku 0,3...0,5 OM. He npumMeHsinTe
OPOCCENY C MEHbLUUM COMPOTUBIEHNEM OOMOTKM.

Mpu paboTe KOHCTPYKLNKW CreanTe 3a TeM, 4ToObI
BXOLHOE U BbIXOOHOE BEHTUNSALMOHHbLIE OTBEPCTUSA
KOJIOHKM € Moaynem 6510ka MnTaHus He Obinv 3aKpbi-
Thbl, HANPUMepP, koroa KosoHka B6NKM3KOo MocTaBfieHa
3a4Hen KPbILKOW K CTeHKE, CTOMKE KHUT.

[Mpuy paboTe KOHCTPYKLMM OT UCTOHHUKA MOHVKEH-
HOrO HanpsbkeHus He BkitoyanTe YM3Y Ha nonHyo
rpoMKocTb. [Mpu npoBepke paboTOCNOCOOHOCTY 1 9K-
crulyataumm yCTPOUCTBA yHUTLIBANTE, HTO 3HAYUTESb-
Has YacTb 3NEMEHTOB UMMYNLCHOro 610ka NUTaHUS
HaxXoAMTCA NOL, HanpsbkeHneM nutatowen cetu. MNpu
MOHTaXe Mopyfnen cneamute, 4Tobbl HUKaKME TOKOBE-
OyLive Lenm He Kacannchb METAINIUYECKMX KOPMYCOB
OMHaMUYEeCKUX royioBOK.,
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BY apantep ans uudppoeoro TB TioHepa

B HacTosiee BpeMs MaeT NoCTeneHHbIN NMepexos
3QUPHOro TeIeBUAEHUs C aHa/IoroBOro Ha UMppPo-
BOYi criocob nepenayy BuaeonHdopmatim. B impo-
KOV rpoaa>ke rnosiBUINCH Vi aKTUBHO MOKYNaKTCS TiO-
Hepbl UndpoBoro aupHoro BeLyaHvs. OaHaKo ecsv
C MOAKIIIOHYEHNEM TIOHEPa K COBPDEMEHHbIM TesIeBU-
30pam rnpobiemM HET, TO K CTapbIM TeJIeBU30paM Tio-
Hep NMoagKIo4YUTb He YaaeTcs.

Ha cmeHy aHanorosomy crnocofy nepenayun su-
LeocurHana npuxoaut undpoBon, KOTOPbIA nMeeT
MHOIO NPEVMYLLIECTB. DT NPEVMYLLIECTBA YXKe yCrie-
JIN OLIEHNTL TENE3PUTENU, KOTOPLIE Npuobpeny Tio-
Hepbl LdPOBOro apupHOoro BeLanus. OgHako MHor-
[a BO3HMKaOT NpobfieMbl C NOOK/IIOYEHNEM TaKOro
TIOHEpa K TeNneBn3opy. B COBPEMEHHDLIX, a Takxke B
VIMIMOPTHLIX TENEBU30pPax MPUCYTCTBYIOT BXOOHbIE
pasbembl ayano-suaeo (SCART, RCA, HDMI v gp.), n
npo6aem C NOAKIIOYEHVNEM HET.

CnoxHee 06CTOUT A0 CO CTapbiMy TENEBU3opa-
MV OTEYECTBEHHOI 0 MPOU3BOACTBA U C UMMOPTHLIMU
MepeHoCHbIMY TeNeBn3opamMmu, Tak Kak y HUX HeT
BXO[HbIX HA3KOYACTOTHbLIX PAGbEMOB ayano-euaeo. Y
BOMLLUMHCTBA Xe LMPPOBLIX IDUPHbIX TIOHEPOB HET
BO3MOXHOCTY NOAKMIOUNTb VX BEIXOGHOW CUrHanN Yye-
PE3 aHTEHHbLIV BXO TENEBU30PA, TaK KaK Y TaKuX Tio-
HepoB oTcyTcTBYeT BY amantep, npeobpasyioluii
BUAEOCUIHAJ Ha YaCTOTY OOHOrO 13 3MUPHbLIX aHaN0-
roBbIX K2HaJIOB.

Y106b! NOAKMO4UTL TAKOV TIOHEP K TENIEBU30PY, He
MIMEOLLLEMY HM3KOYaCTOTHOrO Bxoga, notpebyetca
nmbo obopyaoBaTh TENEBU30P BXOOHBIMU FHEe34aMu
ayauo-BULEO, YCTAHOBUB riaty conpsxenusa [1, 2],
b0 nokynath OToeNbHLIN BY apnantep. Takue anan-
Tepbl UMEIOTCH B NPOAaXe, OOHAKO BbIKIaAbIBATbL 38
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Buxrop Kanpaypos, n. Kameiwesaxa, JlyraHckoi o6n.

HUX CYMMY, PaBHYIO MNOMIOBMHE CTOMMOCTU TIOHEpPa,
BPAL N1 KTO pewmntcsa. Tem bonee, 4to BY apantep
npencrasnseT coboii AOBOIBHO NMPUMUTUBHBIN Npe-
o6pasosaTesib ayauo- 1 BUOeoCUrHanos.

ABTOp Npeanaraet NpoCTON BbIXOM U3 NOJIOXKEHMSI.
HaBepHsika y MHOIVX roe-To MbINSTCS MOMNyNApHbIe
KOrAa-To UrpoBbie NPUCTaBKU, B HAPOOE MEHYEeMbIe
Kak «A3HOW». B aTux npucTtaBkax ecTb BY agantep,
KOTOPBLIN C YCNEXOM MOXHO NPUMEHUTL LJ15 MOOK/TIO-
YyeHus uudbpoBOro TIOHePAa K NoboMy TeneBmnsopy.

B pasHbIx urpoBbIx Npuctaekax BY anantep MoxeT
ObITb BLINOMHEH MO-pasHomy. OayH 13 BApUaHTOB Mo-
KasaH Ha ¢doTo. Ha nnare BY apantepa pacnonoxeH
passem nuTaHus, rHesga (Tionbnaxsl) BY Bbixoaa, Bbi-
Xopa ayomo-BUAEO, MUKPOCXEMA CTabUAM3aLMnK M-
TaHus Tuna xx7805 (5 B), reHepaTtop HecylLeln BUOeo-
CUrHana, a Takxe reHepaTtop Hecyllel 3BYKOBOro
conposoxaeHus. Mnaty HeobxooMmMo u3BeYbL U3
Koprnyca npucTaBkv 1 OTCOEAMHUTL MPOoBOAa, Uay-
Lpe K riaTe npoueccopa. 3aTeM Haf0 3aMKHYTb KOH-
TaKTbl, K KOTOPbLIM MOAKIIOYASICS BbiKtoHaTEe b NUTa-
HUS MPUCTaBkKu (ecnu Takol B npucTaBke Obin).
[Mocne atoro HeobBXoOUMO BHUMATENIBHO MPOCMO-
TPEeTb Lenu BhIXOAHbIX Pa3beMOB ayamo v BUAOEO.
WHorgoa oHu ObiBaOT He 3a4eiCTBOBAHLI, Ha riarte
MOryT OTCYTCTBOBATb PE3UCTOPLI, COEAMHSAIOLLIME UX
co cxemoli. Ecnu pesuctopkl OTCYTCTBYIOT, BMECTO
HVIX YCTaHaBNVBaIOT Nepembidkn. Ecnm xe pesucTo-
pbl MPUCYTCTBYIOT, VX TAKXE XENaTENIbHO 3aMEHUTb
nepemMblykamMu (3TO MOXET HECKOJ1bKO MOBLICUTL HyB-
CTBUTENIbHOCTL ajanTepa ro Bxogam). Pagmatop Ha
Mukpocxeme 7805 (ecnuv TaKOBOW YCTAHOBEH), MOX-
HO CHSITb, TaK Kak Cxema noTpednsieT HeGobLLOW TOK.
B kayecTBe UCTOYHMKA NMUTaHUSA UCMOJIb3YeTCcs BNoK
MUTaHNg NPUCTaBKU, B0 NtoBoK OPYron, ¢ Hanpsa-
XeHuewm 8...12 B.

HeobxoaMmMo y4uTbIBaTh, YTO Ha LEHTPanbHbIN

'KOHTaKT pazbemMa NUTaHus NocTynaeT MUHYC. ToK

noTpebneHns agantepa, B 3aBUCUMOCTY OT MOLEIH,
coctarnsaeT 9...12 MA. IcTo4HNK MOXET BbITh HECcTa-
BGUNN3NPOBAHHLIM, TaK KaK Ha MnaTe UMeeTCsa MUKPO-
cxema cTabunmsaumn.




BY Bhixon, apantepa nogkmo4yaloT K aHTEHHOMY
rHesny TesieBusopa, ayomo- U BUOEOLLUHYPLI Noa-
KJTI0Yal0T K COOTBETCTBYIOLWMM Pa3beEMaM UCTOYHY-
Ka ayauo-BuOE0, B Ka4eCTBE KOTOPOro MOXHO UC-
nosib30BaTh BuaeomarumtodoH, DVD-nneep, nuéo
TV-TioHep. MogknoyuB nutaHue aganTtepa, ckaHu-
pPYIOT Tenesnsopom TB arnanasoHbl M HaXoOoAT KaHarl,
Ha KoTopom paboTaet BY apantep. Ecnu BY apan-
Tep paboTaeT B METPOBOM [Manas3oHe, MOXHO Hali-
TV ero A0CTaTOYHO MOLLHYIO FapMOHUKY U B OeLin-
METPOBOM [OuanasoHe, KOTOPYI TakXe MOXHO
WCIOJb30BaTh A5 MPOCMOTPAa TENEKaHasoB, NPUHU-
MaeMmbIx LundpoBbLIM TIoHepoM. Ha akpaHe Tenesu-
30pa O0JIKHO NMOABUTLCS N300PaKEHNE 1 3BYKOBOE
conpoBoxaeHue. Ecnu mnzobpaxeHne cnabokKoH-
TpacTHoe (4To ObiBAeT ualle BCero), Heobxoaumo
BXO[HOW pa3bemM BUOEO OTKIIIOYNTL OT LUTATHOM Le-
My U NMOOKITIOYUTE K KOHTaKTy BUOEO0, KOTOPbIN coe-

nuHanca ¢ nnatoit npoueccopa. OBbIYHO 3TOro
OblBaET OOCTATOYHO, YTOOLI MONY4YUTE HOPMAaTbHYIO
KapPTUHKY.

FPOMKOCTb 3BYyKa 0ObIYHO ObIBAET LOCTATOYHOIA.
Ecnu 3ByK OyoeT UCKaXkKeHHbIM, HeoOxoaMmo non-
CTPOMUTb KOHTYP reHepaTopa HECYLLLEN 3BYKa (KOHTYP
3aKJII04EeH B 9KpaH) 40 NoJyY4eHUs YnMcToro, Hemcka-
XXEHHOro 3By4aHus. Inaty MOXHO YCTaHOBUTL B He-
OOnbLUYID MNAacTMACCOBYIO KOPOOKY MOAXOAALLMX
pa3MepoB, B Pe3ysibTaTe NnoJly4aeTcsi O4eHb KOMMaKT-
Has KOHCTPYKLIMS.
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CxeMoOTexXHUKO U PEMOHT dKBanansepa

«DeHuxc 3008C»

Anexceli 3bi3t0K, . Jlyux

B HacTosiliee BpemMs LUNPOKO PacrpOCTPaHEHb!
«BUPTYasIbHbIE» 3KkBananaeps!. OaHaKO MHOMM CAy-
LuaresisM xo4eTcs 60J1ee Ka4eCTBEHHOr0 3ByHaHus, v
Bce 60/1bL1E U3 HYX HA4YMHAaIT UCI0JIb30BaTh aHaslo-
rOBbI€ KOHCTPYKLIMV 3KBanari3epoB. A vx, kak /100y
TEXHUIKY, MPUXoaUTCS PEMOHTUpPoBaTs. O6 OAHOM 13
MPOMBILLISIEHHbBIX KOHCTPYKLNY 9KBaAami3aepoB v rovi-
AET peyb B JaHHOV CTaThe.

InuTensHoe BpeMs MHOTME CRYyLUIaTeNy UCnosb-
30Banu TOJIbKO «BUPTYanbHble» npourpeisatenu (MO

B COCTaBe KOMNLITEPOB). KOMMLIOTEP Ha BPEMS Kak
Obl 3aMeH coB0 BCe OCTallbHbIE UCTOYHUKN MY3bl-
KasnbHbIX curHanos. OgHako oy BOOBOJSb HAChI-
TUINCb HU3KMM Ka4yeCTBOM 3BYyKa, U UM XOYETCH
Jy4LLEero 3By4aHus, YemM OaeT komnbioTep. Noatomy
HaMe4yaeTCcs YCTOMYMBasA TEHAEHLMS K UCMNONb30Ba-
HUIO «aNIbTEPHATUBHbLIX» UCTOYHUKOB ayanocurHana
(6e3 komnbloTepa). OTcioaa 1 pacTyLLWiA CrPOC K YCU-
NNTENAM MOLLIHOCTY 3BYKOBOW 4acToThl (YM34), BblI-
MOJIHEHHbIX Ha AUCKPETHLIX TpaH3ucTtopax. Bospoc
VIHTEPEC U K aHaNoroBbiM KOHCTRYKLMSM SKBananae-
poB. KTO-TO X NMoKynaeT, a KOMY-TO HPaBUTCS UX CO-
BupaTtb CaMoCTOATENLHO. [MaBHOE, 4TO celyac He-
CINOXHO NprobpPecTr AOCTATOHHO KayecTBeHHbie AC
v YM3Y, npuyem rno HeBbiCOKMM LieHaM.

SKBanam3epsbl He Tak pPacnpoCcTpPaHeHbl, Kak cTa-
umoHapHble YM34 wmnn CD/DVD-npowurpbiBatenu,
MOCKOJTbKY VX Hads1exallmm 06pa3oM eLLE He OLEeH-
. Ho TOT, KTO XOPOLLIEHBKO NMOMONL30BaNCs SKBasai-
3epaMu, Y>Ke HUKOTOa He BEPHETCA K OObIYHbIM ABYX-
rMonocHbIM 610KkaM TEMBPOB.

Korga MHe notpeboBancs kKa4ecTBEHHbI MHOIO-
NoJSIoCHbI aKkBanarsep (M3) B cocTaBe KOMMeKca,
No3BONA0LLErO cpaBHMBaTh YM34 ¢ pasHoii cxemo-
TEXHUKOM, TO B PE3yNbTaTe NOVCKOB V1 CPaBHEHW MO
BbIOOP nan Ha «PeHrkc 3008C».

Cxema akBanasepa

Cxema M3 «Dennkc 3008C» nokasaHa Ha puc. 1.
M3 BbinonHeH Ha OY Tuna K157Y12. o coBpeMeHHbIM
Mepkam K157Y12 — ato yctapesiuas MMC. OgHako He
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CTaHeM CMeLlnTb C OKOHYaTeNbHbIM NpUroBopom. Cu-
Tyaumio criacaet cxema BkoHeHne atux OY B skea-
narisepe, B kotopom Bce QY BKIIIOYEHLI HEUHBEPTU-
PYIOLLIMY MOBTOPUTENSAMU HanpsbkeHus. VickiiodeHne
cocTaBngaeT BbixogHon OY A2 (BTOpasi MosoBUHKA
K157Y[2), BKJIOYEHHBIV MO cxeme auddepeHLumans-
Horo yeunutens. Bea «usloMuyHka» aKBanansepa s pa-
6oTe atoro QY. OH ABNAETCH YCUNUTEnemM pasHoCTHO-
ro curHana. Nepsas nonosuHka QY A2 — 310 TOXE
BydepHbIn yeunutesb. OH Takke BbINOHEH MO CXEME
HEeMHBEPTUPYIOLLLErO NMOBTOPUTENS HaMNPSXKEHWS,

Ha Bcex octanbHbix QY akBanamnsepa BbiMnOJHEHbI
rMpaTopbl — aHanorv MHOYKTUBHOCTEN 415 Nocneno-
BaTesibHbIX LC-bunnsTpos. [leno B TOM, YTO MHAYKTUB-
HOCTU B BUAE MOTOYHbLIX U3OENUM ONS 3BYKOBOrO
OmanasoHa nony4alTcs AOCTaToYHO KpynHorabapuT-
HbiMU. ToaTomy B fjaHHOM M3 ncnonb3oBaHsl rupa-
TOpbI, NPeobpasyloLLme EMKOCTL KOHOEHCaTopa B UH-
OYKTUBHOCTb.

®@unbTpbl BKMIOYEHb! B Lenb O0OC OY BbIXOAHOrO
QY (A2). Kaxaplh punbTp HACTPOEH Ha CBOIO YacTo-
TY, U, KaKk 1y Gunstpos LC-KoHTYpax, y GUILTPoB C
ryMpaTopamMm Takke MMEeEeTCs CBOS NMosoca rnporycka-
HUS 1 JOOPOTHOCTb.

B M3 nmeeTtcs gecarb Nonoc perynpoBaHing, npu
3TOM YaCTOThI COCEAHUX PUIBTPOB OTAINHAIOTCSH OpYr
oT opyraB 2 pasa, T.e. M3 — okTaBHbIN. C TO4KM 3pe-
HUS1 aKYCTUKM O4eHb Yaa4HbIV BbIOOP, MOCKObKY Msi-
TUMONOCHbIN M3 (T.€. OBYXOKTABHbLIN) — 3TO YXKE «Ur-
pyLka rpyboro npuMeHeHUs».

vipaTopbl NOOKIOHEHb! K ABVXKKAM MOTEHLMOME-
TpoB M3. B 3aBUCMOCTY OT NMOJSIOXEHWSA ABUKKOB MO-
nyyaem AYX M3. BnugHue Toro wnm uHoro dunstpa
(noobem nnu cnag AYX M3 Ha ero pe3oHaHCHOM Ya-
CTOTE) ONpenensieTcs TEM, K KAKOMY BXO4Y (MHBEPTU-
pyIOLLIEMY WM HEMHBEPTUPYIOLLLEMY) BbIxOAHOrO QY
(A2) oH nogxuodeH. Koraa Bce OBVXKKM NOTEHLMOME-
TPOB HaxXOAATCH B CPeAHEM MOJIOXEHUN, TO CyMMap-

””” Tama bwooch sbaraipera | —— 71
{ _vp3
f 5 f 2 12, Yoz
i 022! =
<P i Vg i I B o A
S = = 1
el ™ 5
3 82 ] = o
| xe e : i e ~z208
| = e s0x190 ook mges L2y
& i R i
5 0 % e o
1® G0%Tr !
. I ;
| gl il |
& 2 i ~2208
1§ VDY K405 SN |
] Mg oo o o= o 1 Y 14 © LU SBISESSIRE R  oeS e E © y pl —emteae e oy 1\ oS 2
1§ 65 P
=3 5 A |
1w 7 ) A aud
S 1 |
e . s L[
== ‘ 8] |
té "I X T o J]
t, | el wislale ool |7 s e
T 7 T keBk sl Flelrle e s e T T T
e PR B e e L o g ———— iz
| " L R Loer 8
1 ama ',__‘Z’:l— BT M ._%a_l 3Z 4
puncerpel 70z B3 5 7 D
GBI L6 ez B £23)
CRCd "—"“-{ I "‘——’m;u*
4 & ;2 2 g 5 b £8,0 104500
| } 5’,515 5 ¢ r_ﬂi,,z—l 152 ; m@w i
,' | 5| T ; .
fa)
| Ry Tﬁ%‘ A 57 28 :
=
2 _|es fev jesx o3 | el I ceo | cofl ol T &
[ TIT e kel amnT T oo :
Tax
| Trox 0039 oo yet )
A R, (T IRT cocor ez . IR W memess 8 B e B e B WA e e W PR e
il aiest
~*3"_'—'—v_‘—'—lf"""‘_3__—:&v_ _____
E
| Vcd R
| | (a0 ig ] w wi :Tg 2
| 2 85 B al A P4
i Fle 3 3% i Errdiary e Iele
lgr w ) 2 s
|\ 8w o @ @ ”
| 3 53" 525" 260" 500" /4
. [ipama pesuem /e8I HarnaA.

PA 22013




Hasa AYX M3 oka3biBaeTCs FOpU30HTaSIbHON. IMOCKOIb-
KY UCMOJ1b30BaHbl MOTEHLMOMETPbI MON3YHKOBOIO TH-
na, TO 9kBanai3epom NoJib30BaThLCH O4EeHb YA0BHO.

Henbasa He oTMeTuTb TOT dakT, 4To OY B OaHHOWN
KOHCTPYKLIMM paboTaloT BeCbMa YCTONYNBO, U HE Ha-
ON00aN0Ch HUKAaKMX NPU3HAKOR MPOSABJIEHUS UX ca-
MOBO30YyxaeHus. B To e Bpemsi cxembl M3, Bbinon-
HEHHbIEe Ha «O4YeHb XOPOLLUMX U ObICTPbIx» OY, yacTo
[ocaxaaloT U3-3a npobriemM, CBA3aHHbIX C pexuma-
MU «NOOBO30YO0B» (HEABHOM reHepauyen Ha BY).

Paguoniobuteny 4acto cobupaloT KOHCTPYKLMM
M3 Ha coBpeMeHHbIX CKOPOCTHbIX OY, a NnOTOM yauB-
nsalTes, nodemy M3 Ha coBpemeHHbIx QY paboTtaet
xyxe, yem «PeHunkc 3008C»? Korga OY HauyuHaloT
«TUXO» CaMOBO30YXXOATbCS, TO PE3KO YXYALLIAETCS Ka-
4ecTBO 3BYyKa. CuTyaums ycyrybnaeTcsa TeMm, YTO npu
cTaLuoHapHoM curHane BY reHepaupms MOXET He 06-
HapyXuBaTbCs U Ha aKpaHe ocuunnorpada ee He
BUOHO, TaK KaK OHa NPOSBAAETCS NPU CIIOXHOM (My-
3blkanbHOM) curHane. a, OY tuna K157Y/2 asnaioT-
cH «MeJIEHHbIMMW» 1 MaNoOLUYMSALLUMMN, HO UX YCTOM-
' YXBOCTb MNPV MasioM YCUIIEHUW HAaMPSKEHUS (Ky=1)
obecneynTb npotLe.

Oco6eHHoCcTU cxemoTexHuku M3D

Ecnu ob6paTtuTh BHUMaHME, TO B CXEME OAHHOro
M3 06HapyXmnBaOTCA BaXkHbIE HiOaHChl. HanuLo npo-
deccuroHanbHbIl noaxom paspabotyvka. Mel nveem
neno ¢ QY, BbIMOMHEHHbIMU Ha OUMONAPHbIX TPAH3W-
ctopax (BT). BT umeloT 601bLLIIE BXOAHbIE TOKU, ECNU
VX CpaBHMBaTL C NoJieBbIMY TpaHancTopamu (MT). A
6onblive BXoaHble Toku BT Bcerga co3gatoT npeano-
CbIJIKM OJ191 BO3HUKHOBEHUS PasinyHOro poaa mucka-
xeHun. K tomy xe, OY ¢ BxofHbiMU BT KpuTnyeH K
pasHuLLEe BXOOHbIX MOCTOAHHLIX TOKOB. [03TOMY BXOA-
Hovi Bydep (A2) coaepXNT YBENMUYEHHOE KONMMYECTBO
PE3NCTOPOB 0OBA3KN.

BbixoHow 6ydep (A2) npeoyCMOTPUTENBHO OTAe-
JIEH OT BbIXOAa NMocpencTeomM peauvctopa R15, 4to mu-
HUMMU3UPYET UckaxkeHus. Kpome Toro, OY Bceraa pa-
60TaeT yCToNuMBEE, KOrAa €ro BbIXO, HE HArPy>XeH Ha
€MKOCTHYIO Harpy3Ky, B Ka4eCTBE KOTOPO BbICTyrNa-
€T COeaNHUTENbHBIV Kabesb.

KoppexkTtupyioume emkoctn (Ck) BbiBpaHbl pns
Bcex OY oaunakobivu (C =8,2 nd).

OcHoBHoOM HepocTaTok OY K157Y[02 — oHW cnv-
KOM H13Ko4acToTHbI. Mpun C =5 nd Ha vacToTe 20 kI
KO3 DULMEHT YCUNEHUS MO HaNPsKeHuto Takoro OY
cocTtaensiet Bcero nuwb 300-800. OgHako 370 crno-
COBCTBYET MOBLILLEHHOW YCTOMYMBOCTU 3TUX OV Ha
BY. Cnegpytowmm poctonHctsoM K157Y[2 asnseTtcs
He00/1bLLION YPOBEHb LLUYMOB. BOT novemy AaHHbIn M3
obecrneynBaeT BeECbMa HEMIOX0e Ka4yeCTBO 3ByKa. U
cymmapHbii K_Bceli cxembl MO HEeObObLLO.

HecmoTps Ha 3TK dakTbl, aBTOP AAHHOV CTaTby HE
ABNIAETCH CTOPOHHUKOM npumeHeHus OY ¢ BT Ha BxO-
ne. 9 otpaio npegnoyteHne OY c INT Ha Bxoae, HO B
KaXKO,0M KOHKPETHOM CIlyHae HY>KHO NOOXOOUTb UHOV-
BUAYaJILHO.

PemoHT «DeHukc 3008C»

Camoe nepBoe, 4TO JOCaXAAET, — 3TO NEPEMEH-
Hble pe3ncTopbl. MNMpu UBMEHEHUU MONOXEHUN KX
OBUXKOB CJiblLLIHbI WWOPOXu 1 Tpecku B AC. Co Bpe-
MEeHeM OHU NPOosBAOTCS Bce cunbHee. K coxane-
HUIO, B AaHHOM M3 NpuMEHEHbI HE CaMble Yaa4yHbIe
MOTEHLMOMETPbI, MO3TOMY MPU UHTEHCUBHOW 3KC-
rayaTaumm OHU OOBOJbHO BLICTPO M3HALLINBAKTCH.
Mpouassogutens M3 cTapanca MUHUMU3UPOBaTL
pasmepbl KOpryca, 1 ¢ 3ToM LeNbio NPUMEHUAN MOJI-
3YHKOBbIE PE3UCTOPbl YMEHbLLIEHHbIX Pa3MepPOB.
M3-32 9TOro ymeHblleHHas onHa «xoaa» Pe3ncTo-
POB MPOSAB/ISETCH B HEKOTOPOW «rpyboBaTOCTU» B
perynuposke A4X.

311 pesncTtopsl «lwypLiat» B AC 1 pasbanTbiBaloT-
CSl, B HUX U3HALUMBAETCS rpaduTOoBbIV CIOW, U €ro
HeobXoO1MO CBOEBPEMEHHO CMadbiBaTh. [lenatb 910
HY>XKHO Ka4eCTBEHHOI CMasKoW, HanpuMmep MaciioMm
U151 CMa3Ku LUBEVHbIX MaLLuvH. LLinpuLom ¢ urnoi ma-
CJI0 MOXHO HaHOCUTb aaxe 6e3 pasbopku Kopryca
M3, He CHMMas NnaTtbl C Pe3nucTopamu. TOHKOCTb MPo-
Lilecca 3aKJ1to4aeTCs B TOM, 4TOObI noce cmasku Obi-
CTPO NPOW3BOAUTE U3MEHEHUS MOJIOXEHUS ABMXKA
MOTEHLUMOMETPA, MHaYe OHO NMPOCTO CTEKAET B OAHO
MecTo. A BeOp TpebyeTcst ero HAHECTV MO BCEW Tpa-
EeKTOPUM NEPEMELLIEHMS ABMXKA pe3ucTopa. U nydiue,
4yeM 3TO COEeNaeT cam ABVXKOK, CAenaTh CNOXHO. [po-
LLECC OCYLLECTBASAETCH NPu BKIAKOYEHHOM B ceTb M3,
KOHTpOIb — Ha cnyx B AC. C kaxabiM 04epeaHbIM OBU-
XXEHVEeM OBUKKa Pe3ncTopa TPECKM U LLOPOXU A01-
>KHbl YMEHbLLIATHLCS.

06bi14HO nocne 10-20 nocnenoBaTenbHbBIX Nepe-
MELLEHWIA OBVXKA BBEPX-BHU3 YKa3aHHble gedeKTsl
1CYE3al0T MOMHOCTLIO (ecnu rpaduUToBLIF CNON He
CIULLKOM «yOuThIl»). B cnyyae korga rpadut npoTep-
CS1 10 TEKCTONINTA, PE3UCTOP HAAO0 3aAMEHSITh.

B paHHoM M3 Bce pe3ucTopbl 3ailuullieHbl OT
NI CReuvanbHOM NPoKnaakon, MUHUMU3UPYIO-
LWel NPOHUKHOBEHME Mbln Ha rpaduT. A YacTulbl
MbIIX U TPSA3U — 3TO OCHOBHOW Bpar CMa3aHHbIX ge-
Tanen.

lMpakTuka nokasana, 470 cMaskovi paboTy pesu-
CTOPOB yAaeTcs BOCCTaHOBUTh HaA0J1ro. Tlocne aTow
npouenypbl MHorme rogbl M3 pabotaeT 6€30TKa3Ho.
OuyeHb BaxkHO, 4TO0ObI CMa3ka bbina Npon3BeneHa Kak
MOXHO paHbLie. He HyXXHO JoXnaaTbCs, Noka pery-
NATOPbLI CUJbHO 3aTPEeLLaT.

HeHanexxHbl B akcrnnyaTaummy NpMMeHEHHbIE B 9K-
BaNali3epe KHoMo4YHble Bhiknoyateny tuna MNKH-61,
MO3TOMY UX NMPUXOOUTCSH 3aMEHSATb.

Cnepnyiolas HeucrnpaBHOCTb Obiyia Bbi3BaHa OK-
CUOHbIM KOHAeHcaTopoM. QueHb TUxo paboTan OauH
KaHan — ero curHan 61 HacToNbKO cnab, yYTo ene
NMPOCAyLWKMBANCA Ha MaKCUMasibHOW FPOMKOCTU
YM3H4. JedeKTHbIM 3/IEMEHTOM B CXEME OKal3asiCs
koHaeHcaTop C8 10 mk®. OH 6bin NPakTUYeCcKu Bbi-
COXLUMM. 3aMeHa ero HOBbIM MMMOPTHBLIM KOHOEH-
catopom 10 Mk®D 25 B BoccTaHOBMIA HOPMaJTbHYIO
paboty M3.
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Anexcanpp Kynbckwmii, r. Kues

(Okorvanue. Hayano cm. B PA 1/2013)

Hannas mukpocxema (KP174XA53) dyHKLMOHMPY-
eT 6e3 BHELLHEro KOHTPOJIIepa, MOCKONbKY Henocpea-
CTBEHHO B €€ COCTaB Y>XXe& BXOAUT CBO COOCTBEHHbIN
BCTPOEHHbIVI MUKPOKOHTPOJIIEP, MPeaBapuTenbHO
«MPOLUUTLIN» Ha 3aBoge-uarotosutene. OH OOMKeEH
6bi1 66l 06ecnevmBaTh BLIMOJHEHUE CRELYIOLLAX
ANEKTPOHHbIX PErYJINPOBOK U (PYHKLWUIA:
«T’POMKOCTb» («VOLUME»);
«TOHKOMIMEHCALINS» («LOUD-NESS?»);
«TEMBP BY» («TREBLE>);

«TEMBP HY» («BASS»);
«BAJTAHC»(«BALANCE>).

Kpome Toro, KP174XA53 nomxHa obecneunBaTb
€LLE Y KOJbLEBOE NEPEKITIOHYEHNE BCEX STUX PEXXMMOB
NnocpeacTBOM KHOMKKM «SEL», koTOpas npefcTasneHa
¥ Ha HaLLEen NPUHLMNMENLHOM SNIEKTPUYECKON CXEME.
Mpsmas 3apa4a 3TOW KHOMKW — aBTOMATUYECKWUN
BO3BPAT B PEXUM PEryIMPOBKM FMPOMKOCTY Yepes
HECKOJIbKO CeKyH[, Nocne rnocneaHero HaxaTus nio-
60V 13 KHOMOK, a UX B HALLIEM MPUEMHUKE YETLIPE.

MoMMMO MEepPEeHNCNIEHHOro BhILLE, MUKPOCXEeMa
KP174XA53 obecrieumBaert ewe n1 BOZMOXXHOCTb
BOCCTAHOBJIEHNA CPEOHEIO YPOBH4A (0 ab) INMPU
PEMNYJIMPOBKE TEMBPA BY, HY nnu BAJIAHCA ooHum
HavkaTuem kHorku «<NORM»,

lMeyanbHas nNpaBga 3ak/io4YaeTcs B TOM, 4YTO B
HEKOTOPbLIX NapTUaX 3TUX MUKPOCXEM 3aLelCTBO-
BaH, Tak CKa3aTb, «COKPaLLEHHbIV BapuaHT». Takue
n3genus obecneynBaloT KHOMOYHYIO PEryAnpPOBKY
TONILKO MepBbIX ABYX (MYHKUWA, a BOT Hacuyer
«TEMBPA BY» n «TEMBPA HY>» neno o6cTouT Xyxe.
OtcyTteTBYET QYHKUMSA KHOMKKU «SEL». Mockonbky
HEBO3MOXHO NpencKasaTh 3apaHee, kakas ns pas-
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BbicCOKOUYBCTBUTESIbHbIA QHANOrOBbIN
crepeodoHuyeckun FM-npuemuux

HOBUOHOCTEW «NPOLUNBKK» (BMECTE C MUKpOCXe-
MOI) OOCTaHETCS PaguoMobUTENtO, Ha NPUHLMAN-
anbHoM cxeme FM-npuemHyka npeacTaBneH BCe Xe
4-KHOMO4YHbI BAPUAHT, B KOTOPOM UMeIoTCA U PyHK-
umsa «LN», n pyHkuma «SELECT».

WUTtak, ¢ BeiBOLOB 7 1 12 Mmukpocxembl DA2 yepes
pasgenutenbHbie koHaeHcaTopsl C43 n C50 ctepeo-
CUTrHan HU3KOW 4aCTOThI MOCTYNaeT Ha BXOObl MUKPO-
cxembl DA3 tuna KP174YH31.

KP174YH31 obnapaeTt «Msirkol» xapakTepucTi-
KOV OrpaHuyeHus npu Nneperpyske, a ee OKOHEeYHbI
MOSFET-kackap, paccuntaH Ha CONpPoOTUBNEHWE Ha-
rpysku (ouHamuka) 8 Om. Octaetcs 0obaBuTs, 4TO
JaHHas MMKPOCXemMa OornyckaeT [Ba PasnnyHbIX Ba-
puaHTa cBoero ucnonb3osaHug: MOHO-PEXUM,
npuv KOTOPOM BCS aneKkTpudeckas MoLLHocTs DAS no-
CTynaeT Ha oauH anHamuk, n CTEPEO-PEXUM, ko-
TOPbLIV Y NPEACTaBAEH Ha NPUHUUNNANBHON CXEME.
[Mpy aTOM Ha KaXXabi U3 AMHAMUKOB NPUXOOUTCS HE
6onee 0,5 BT anekTprui4eckoi MOLLHOCTU.

B cooteetctBUM € TO, BCE MCMOJIL30BAHHLIE TUMbI
Mukpocxem v DA1, n DA2, n DA3 MOryT C yCrnexom uc-
MoJ1b30BaTbCs B AMana30He NUTAIOLLIMX HAMPSKEHWIA OT
+3 no +9 B. OpHako € y4eTOM TOro, YTO C LIENbIO MOBbI-
LLIEHUS KaK CeNeKTUBHOCTU, TaK U YYBCTBUTESIbHOCTU
npennaraemoro FM-npremHimka, 6bi1 NCMonNb30BaH Bbi-
COKOCEJIEKTUBHbIVI YCUNTUTENBbHBIA BXOOHOM Kackag,
MOCTPOEHHbLIN MO KACKOOHOW CXEME Ha TPaH3KCTopax
VT1uVT2, onTMarnbHbIM 9BASETCSA NUTAOLLIEE Hanps-
XeHuve +6 B. Ho ang HopMasnbHOM paboTsl Bapykanos
KB121A, KOTOpbIe UCTIONL3YITCS B CXEME paamonpu-
EMHIKa, Takoro 3Ha4YeHUs MUTAIOLLLEro HanpsKeHWs,
KOHEYHO, HeJOCTaTO4HO. [103TOMY C Y4ETOM TOrO, 4TO
[aHHbI FM-NpueMHUK nuTaeTca OT 3NeKTPU4ecKon ce-
1220 B / 50 I'i, B G10Ke NUTaHKs, CXema KOTOPOoro rno-
Ka3aHa Ha puc.2, ObU1 MCMNOoNb30BaH MasiorabapuTHLIN
CUNOBOV TpaHCHOPMATOP, MMEIOLLII ABE OTAENbHbIE
BTOPUHHbIE BbIXOOHbIE 0OMOTKM Ha 7,5 Bu 15 B.

3TN HUIKOBOJIbTHbIE MEPEMEHHbIE HamnpPsKEHUS
NMOAAIOTCA Ha KOHTAKTHBIE LUTLIPbKY ABYXCTOPOHHEN
rieyaTHow nnatbl Hawero FM-npuemHuka. BHelwHui
BUA, STOV NnaTthl NoKasaH Ha 3arnaBHoOM GOTO NEPBO
YacTw STOW CTaTby.

Ha 310l naate yCcTaHOBMEHbI TAKXKe OBYXMNOMyne-
pUoOHbIE BLINMPAMUTENN, CODpaHHbIe Ha Masnoraba-
puTHbIX auomax VD7-VD10 v VD11-VD14 Tuna

K[102A (B).

KomnnexryioLime 1 oco6eHHOCTH MOHTaXa

Yeprexu nevaTHoM nnathl (pasmepamu 60x130 mm)
npUemMHMKa ¢ ABYX CTOPOH MokasaHbl Ha puc.3. Ha
pMc.4 NOKasaHO pasMeLLEeHVie 3NIEMEHTOB Ha neYar-



+15B

HOW nnaTe ¢ ykasaHUeM HOMEPOB KOHTaKTHBIX LUThIPb-
KOB (23 WT.), NpeaHasHavYeHHbIX LIS OCYLLECTBNEHNS
KOMMYTaUMOHHBIX COEOVNHEHWI NEYaTHOM Mnatk! ¢ Ha-
PYXKHBIMVY YCTPOWCTBAMMW: aHTEHHOW, OMHaMuKamu,
MHOrO0B0POTHLIM MEePEeMEHHbLIM PE3VICTOPOM, CUIIOBbLIM
TpaHCcHOPMAaTOPOM, KHOMKaMM YIpaBieHust U NpoYes.

aHanoruyHbie. Bee kepammnyeckme KOHAEHCaTOPb! M-
HUATIOPHbIE, MOHOMIUTHLIE, MHOrOCNOVHbIE 50-BONLTO-
Bbie, cepumn 2252 300 nnu aHanornyHele. B kpaiiHem
crnyyae, MOXHO UCMONb30BaTh OAHOCOMHbLIE KEpaMU-
yeckue KoHaeHcaTops! npoussoactsa KHP.

Bce anekTponutuieckue KOHOEHCATOPb!, UCMOSb-
3yeMbIe B CXEME PAAVONPUEMHMKE, — 2NIIOMVIHUEBBIE,
NoNsipHbIE, LLUMPOKO pacrnpocTpaHeHHo cepun ECR
(+85°C) nnu BbICOKOCTaOUNBHBIE, HUSKOUMMELAHCHLIE
cepum TWL (+85°C). PexomeHayembli Tvn NogcTpoey-
Horo peanctopa R3 — N66-mm kapboHoBbil Inclosed,
rOPU30HTabHOIO UCTIOJTHEHUS I @HATOMUYHBIN eMY.

Y10 kacaeTcs VMHOMKATOPHBIX CBETOAMOLOB, TO

LN nogcTpoliki BCeX KOHTYPHBIX KTYLUEK MPUEM-  3TOT BOMPOC PeLLaTh KaXXAoMY PaanoniobuTento nmy-
HMKA UCMNOJIb3YIOTCS NIATYHHBIE CEPAEHHUKM C METPU-  HO, HO MOXHO MOPEKOMEHAO0BATbL OTIIMYHO 32PEKO-
yeckol pesbboit M4. MeHOoBaBlUe cebsi ronydble, 3eMeHbIe UM OpaH-

CobcTBeHHO HacTpoiika FM-npuemHuka Ha Bbl-  XeBble 3-MM ceeToamonb dupmsl KINGBRIGHT unn
GpanHyio ctaHumio B auanasoHe 88...108 Ml ocy- INFINEON. [uHamukui nydile MCNofib30BaTh TuMa
LLUECTBNAETCA MNOCPencTBOM MHoroobopotHoro ne- 0,5 MALL-8 Om mnm aHanornyHble MHOCTPaHHbLIE.
pPeMeHHOro pesucTopa, B KaueCcTBe KOTOPOro MOXHO KOHTaKTHbIE KHOMKY MOXHO MCMONb30BaTh MobbIe,
NPUMEHUTL OTeYECTBEHHbIE 3aenus (10-060p0THBIE):  HOPMaSIbHO PA30MKHYTLIE, TAKME, KOTOPLIE NOJOAAYT
C5-44, MMNMJ1-U-20 unmu aHanormyHbie HOMUHANOM 0 KOHKPETHbIV ON3aiH BHELIHEro Kopnyca.

20 kOM, 1 COOTBETCTBYIO-
e U3AEMMA UHOCTPaH- [ o g
HbIX dUpM, Takue, Kak
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Ocob6eHHOCTM MUKPOGOHHbIX CUCTEM

Anppeii CeméHoB, r. Kues

B cTarbe paccMoTpeHbl 0COBEHHOCTY PA3JTNYHbIX
CUCTEM CTEPEOOOHUYECKON 3arnncy 3Byka C TOYKU
3peHus Ka4ecTBa rnepenayy Mv rnPoCTPaHCTBEHHO-
ro vi TeM06pasibHOro 3ByHaHus.

B coBpemMeHHbIX IOBUTENBCKMX 1 Nonynpodeccmno-
HanbHbIX BUAEOKaMepax 1 potoannaparax ong 3anu-
CW 3BYyKa MOXET UCMOJIb30BATLCA OAVH U HECKOIb-
KO MUKPOQOHOB. 3TO CBA3AHO C TEM, 4TO [J151 CO34aHUSA
[BYXKaHasbHbIX 2yAM03anucen Crnonb3yoT pag, crno-
co60B, B TOM YMCIIE KakK 3anvcb Ha OAMH MUKPODOH
(c nocnenyoLMM MOJlyHEHEM 3BYKOBOW NaHOPambl 1
HaNOXeHVeM PasnuyHbIX 3PDEKTOB C MOMOLLBIO LN~
dbpoBOIi 1 aHanoroBol 06paboTkK), Tak 1 PasInNYHbIe
MUKPOPOHHbIE CTEPEOPOHNYECKNE CUCTEMBI.

Meps.biii cnocob 3Byko3anucy 6osiee NPoCToNn u
NMonynsapHbIA, 04HaKo OH MO3BOJISIET CO34aTb TOJIbKO,
Tak HasblBaeMblii,  NceBoocTepeodoHn4eckuin ag-
deKT, N03TOMY UCMNONb3YETCS NPEVMYLLLECTBEHHO B
N30enusx «BOoXKeTHOW» KaTeEropun.

BTopoit cnoco6 maet BO3MOXHOCTb BOCCO34aTh
peasibHyl0 MPOCTPAHCTBEHHYIO 3BYKOBYIO KapTUHY
npu ctepeodoHNYecKon 3ByKonepenaye. Paccmo-
TPUM, Kakoe Ka4ecTBO ayamosanmcu obecrnedunsaioT
pasnuyHble BapuaHThl TAKUX CTEPEOCUCTEM.

OTMeTUM, 4YTO PacNPOCTPAHEHHYIO CUCTEMY 3BY-
Ko3anucy 5.1 BOCNpor3BecTy B IIOBUTENBCKIUX YCI0-
BUAX OOCTATOYHO CJIOXHO (XOTS psf OBUTENbCKUX
BULEOKAMED U OCHALLEH el0), MO3TOMY B LalibHen-
Lem ByayT pacCcMOTPEHbI TOJIbKO CTEPEO- I MOHOCU-
CTeMbl 3BYKO3armncu.

BbITyeT MHEHME, HTO UCTOJIb30BaHNE CUCTEM C HEC-
KOJNBbKMY MUKPODOHAMM MO3BOJISIET MOJTYYUTb 3aMNnUCh,
KoTopas ByneT ny4lle nepenasaTtb atmocdepy 3anu-
CbIBAEMOTO MOMELLEHUS 1 MPOCTPaHCTBEHHOE BrieyaT-
JIEHWE, YEM CUCTEMBI C OAHUM MUKPOMOHOM. [Mpr aTOM
OCTaslbHble MapaMeTpbl 3BYYaHUs, Takue Kak ecre-
CTBEHHOCTb TEMOPOB, YACTOTa, OTCYTCTBME LLYMOB U
rMomex Takke 6yayT Ha BbICOKOM YPOBHe. Tak v aT0?

Yaliie BCero noHATUE «cTepeonapa» COnpPsixKeHo ¢
3anucbio FPyMMbl My3blKaslbHbIX MHCTPYMEHTOB UN
OpPKecTpPa, 4To 0OBbACHAETCH CBOMCTBOM «CTEpeona-
pbi» JIOKaNM30BaTh, T.€. Pa3nensaTh, KaKyLUMecsa 1uc-
TOYHVIKM 3BYKa B MPOCTPaHCTBE NPV NPOCYLLUMBAHNUN
3ByKa C UCMOJIb30BaHUEM OBYX aKyCTUYECKMX CUCTEM.

OyeHb 4acTo, 0COOEHHO B NIOOUTENLCKMX YCO-
BUSIX, 3aMUCh NPOU3BOAUTCSH B MOMELLEHUN HEBGOSTb-
woro o6bema. PaccmoTpuMm, Kak BeyT cebs B 3TOM
CUTYyaLMK CUCTEMBbI 3BYKO3aMNUcK ¢ ABYMSA MUKPODO-
HaMu crenyoLmx TUMoB:

DIN-stereo — gpa kapanongHbIX MUKPODOHa, pas-
MelLeHHbIX nof yrnom 90° Ha paccTosgHum 17...20 cm
(puc.1). Cucrema cospaet
Pa3nNYHbI/ MO BPEMEHU U UH-
TEHCUBHOCTY CTEPEOCUIHAI.

XY-stereo - B 310l cuUCTE-
Me 1CMoJib3yeTcs OBa Hanpa-
BNEHHbIX MUKPOdOHa (oBe
Kapguougbl unv OBe cynep-
Kapauouabl), YCTAaHOBIEHHbIX
Ha OOHOW OCK, Y KOTOPbIX aKyCTUYECKUE OCY Pa3Bep-
HYTbl 11 0OPa3yIOT HEKOTOPLIV yron. HYalle Bcero aTo

90°

1 90...120°, x0T OH MOXET MEHATLCS U B npenenax

0...180° (puc.2).

90°

[se kapanouabl
nog yrnom 90°

120°

@

[Be cynepkapaviouspi
nog yriom 120°

AB-stereo - cuctema 13 OBYX MUKPOQOHOB,
pasHeCeHHbIX B MPOCTPAHCTBE Tak, YTO UX aKyCTu-
Yeckue ocu napanfiensHbl (puc.3), a paccTosHue
MeX Ay KarnclongamMm MOXeT nexaTb B npenenax ot 17
00 50 cMm. Halue Bcero ncnosb3ylTes KapauonaHbie
WU HeHarnpaefieHHble MUKPODOHLI. [nsa nccneno-



Left
| Puc.3 [
BaHU B3ATHI pacctoaHua 17 cm (AB17) n 50 cm
(AB50).

Baffled-stereo — cuctema ananornyHaa AB-
stereo ¢ NoMeLLEHHBIM NOCEPEaNHE MEXIY KarncCiong-
MU 3ByKOMOroLwwaLwym akpaHom tuna Jecklin Disk.
B oaHHOM criy4ae SKkpaH BbIMNOJIHEH U3 MaTepuana Luy-

MaHeT TonwyHom 50 mm (puc.4).
D

Right
3

17-80 cm

OnucaHHble MUKPODOHHLIE TEXHUKM PaboTaloT Co-
rMacHO NPUHLUMNAM MHTEHCUBHOCTHOM CTEPEOdOHUN
(XY) n cMmelLaHHOW (BPEMEHHOM N MHTEHCKBHOW AB,
Baffled, DIN).

B ka4ecTBe TECTOBOIr0 My3bIKa/lbHOrO MHCTPYMEH-
Ta BbiOpaHa aKkycTMyeckas rutapa. 3an1ck NpousBo-
Ounach Ha napy KOHOEHCaTOPHbIX MUKPOMOHOB TUMa
AKG C10005. B npouecce U3MepeHuii nomelleHmne,
rae npou3BoOUIINCh CPAaBHEHMS (C BDEMEHEM PEBEP-
6epaunn T=0,55 c), ObI10 pasgeneHo Ha TPU 30HbI:

e 30HY NpeobnagaHus NPsiMoOro 3ByKa;

© 30HY PaBEHCTBA NPSAMOIr0 1 OTPaXKEHHOIO 3BYK2;

e 30HY MpeobrafnaHusa peBepOepaLIiOHHbIX OT3BYKOB.

Takoe pasneneHne MOXHO NPOU3BECTU, UCXOAS U3
paguyca rysikoCcTv MOMELLLEHUS, KOTOPbIV onpeaens-
eTcs 1Mo 06beMy NoMeLLeHUs, BpeMeHn perepbepa-
LMW 1 HaNPaBAEHHOCTY MUKPODOHA.

3aTtem NpousBoaAMIach 3annuch KOMMO3ULAA, UC-
MOJSIHAEMOW Ha aKyCTUHYECKOW rutape pasinyHbIMU
cucTeMamu, pasMmeLlaemMbiMy B YKa3aHHbIX BhiLLE 30-
Hax NOMEeLLEHUS.

[MonyyeHHble 3anMcu CPaBHUBANUCH CNELYIOLLM
obpasom.

Cy6beKkTnBHaa OLeHKa

ButouaeT B cebst MHEHME clyluaTenei, nonyyeH-
Hbl€ B O/HaKOBbIX YCIOBUAX MPOCYLUMBAHUS, U CO-
CTOWUT 13 KOJIN4ECTBEHHbIX OLIEHOK MO napameTpam,
npuBeaeHHbIM B Tabnuuye. 3T napaMmeTpbl UMEIOT
CBOV BECOBbIE KO3 DULIMEHThI, KOTOPLIE B CYMME Aa-
10T €AMNHULLY, T.€. YACIIO, COOTBETCTBYIOLLEE HEKOMY
abCcTpakTHOMY uaeasny 3anmncu.

LLInpvHa 38yKOBOW

naHopambl
boraTcTBo TemMbpoB
U TIOMEX

3aMEeTHOCTb 1l
YucroTa 3BydaHus
Oblliee Bneyar,

OGbeKkTUBHASA OLLeHKA

Mpu aTom onpeaenancs koaddbuumeHT Gas3oBo
KOppEenauuy Mexay kaHanamu, 6anaHc MHTEHCUBHO-
CTU C nomoLiko duryp Jinccaxy, a Takxke nponusBo-
ounacb BuU3yasbHasa OugHka orubaroluer curHana
KaXK[0ro kaHana.

[ina onpeneneHns, HaCKOMbKO MOEHTUYHbI MPaBbI U
JIEBBIV KaHaUTbl 3anMCy, UCTONb30BasICH LG POBO CTe-
[PEOrOHMOMETP NpPOorpaMmHoro nakerta Steinberg Wave-
lab. [ns Bu3yanusaupmm ¢ MoMoLLbIO puryp Jlnccaxy vic-
Monb30BasiCs aHanoruyHbii npubop naketa Adobe
Audition. NokazaHus 3T1X NPUOOPOB MPOLLIIV CPaBHEHNS
Ha OMHAKOBLIX 3AMMCSX, Y 0KA3aJI0Ch, YTO VX MoKasa-
HUS CXOXW B Mpefenax BU3yasbHOW pasnnynuMocTy.

Ha puc.5 nokasaHbl nokasaHusi FOHUOMETPa 015
cuctembl AB17 B pasHbix 30Hax nomelleHus. B cnyyae
MOJIHOrO COBMaZleHUsl CUrHaJI0B NPAaBOro U IEBOrO Ka-
HasIoB [0JKHA HabnogaTbCsl CTPOro BEPTUKASIbHO
OpUEHTUPOBaHHasA NpsMan NHUsS. OgHaKko 3TOro HeT,
YTO CBSI3aHO C TEM, YTO MPU 3anncy PeasibHOro MHCTPY-
MEeHTa TPYAHO BbICTABUTb MUKPOMOHHYIO Napy CTPO-
ro rno LEHTpy, T.€. 4oOUTLCH TOro, YTobbl MHTEHCUB-
HOCTb 3BYKa Ha Karcrofax MUKPOdOHOB Bbisia coBep-
LLIEHHO 0OVHAaKOBOW. HO C yBenmMYeHneM pacCcTosHus
00 WCTOYHMKA 3BYKa CUTyaLUs BbIPAaBHMBAETCS, U
CpenHWiA ypOBEHb CUMHAIIOB B [ABYX KaHasiax CTaHOBUT-
csl NPUBNU3UTENbHO OaMHaKoBbIM. OTMETUM Takxe,
YTO C YBEJIMYEHNEM PACCTOSIHUS 0O UCTOYHMKA 3BYKaA
dasoBas KOpPEeNaLMs OBYX CUTHANIOB CHKaeTca (hu-
rypa npuobpeTtaeTt 605ee pasMbiTbie 04epTaHUs).

B pesepbepannonsom none

B 6mwkaewm none

Ha pamyce ryakocts

CpaBHUM OLLEHKM, BbICTABMIEHHbIE CYOBHEKTUBHO, U
06bEKTUBHbIE NOKa3aTeNV, NMPEeaCTaBieHHbIe KO3bbu-
LIMEHTOM B3aVMHOW KOPPEeNaLmm AByX kaHanos. Cym-
MapHbIE OLLEHKM MoKa3aHbl Ha puc.6, Ha KOTOPOM Mo
BEPTUKAIIbHOM OCY OT/IOXEHbI 3HAYEHUS OLLEHOK, HOP-
MUPOBAHHbIE K €AVHULIE, MO FOPU3OHTaSIbHON — TUMbI
CUCTEM C YYETOM MECTOPACMONOXeHUs (6e3 nHaexkca
— OnvXHee none, HOEKC «r» — Ha paguyce rynkocTu,
WHOEKC «rever» — B peBepbepaLioHHoM norne). Kprsasi,
0603Ha4eHHasi poMOuKamu, 1 Kpreasi, 0603Ha4YeHHas
TPEYrofnbHMKaMu, — 3TO 3HaYeHus1 KoabPuumeHTa
KOppenaumm oasg BCero My3blkanbHOro gparMeHTa um
ero BY yactu cootBeTcTBEHHO. KpriBas, 0603Ha4eHHas
KBaZpaTukKamu, — 9T0 CYObEKTMBHAS OLIEHKA.
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B oaHHOM crnydae HauyylimMuy, C TOHKW 3PEHUS
3KCMepTOoB, okazanucbk cuctemsl AB17, DIN n MoHo.
3aKOoHOMEepPHO, 4TO AfiI CTEPEOCUCTEM BbICOKad
CyOBEKTMBHASA OLIEHKA COOTBETCTRYET 3HAYEHUAM KO-
addULMEHTa KOPPENALMKY, NeXaLLeMy B Npeaenax ot
0,6 no 0,7. Euwle ooHOM XxapakTepPHOM 0COBEHHOCTLIO
CTEpPen3anucy ABAAETCS TO, 4TO (pas3oBas KOPPENFLms
3HAYUTENBLHO 0CNABEBAET HA BbICOKMX YaCcTOTax, Ofl-
Hako ans cuctem XY ero 3HaueHve octaeTtcs Hanbo-
nee cTabunbHbLIM BO BCEM OManasoHe.

CpaBHuM 3anvcu no nepebIM OBYM NapameTpam,
NpuBeneHHbIM B TaGNULe: WHpUHE 3BYKOBOM NMaHo-
pambl 1 06bEMHOCTY 3ByHaHys (puc.7). LUnpuHa 3By-
KOBO MaHopambl 9BNSETCS Hanbonee NnpuemiemMon
B Cny4dasax, korga KoadpuuUneHT KOppensaumm Haxo-
autca B npenenax ot 0,6 ao 0,7. C ymeHblueHnem
3TOr0 3HAYEHUH, NPY MPOCNYLUMBAHUN KaXYLLMUIACS
WCTOYHUK 3BYKA NIOKaNU3yeTca meHee 4etko. OpgHa-
KO ans cuctembl AB50 npu npocnywivBaHum 6bin OT-
MeydeH addEKT NMyCToThl MO LEHTPY, T.€. KaXyLuuinca
3BYKOBOW ncTouHMK (KM3) paclumpuncs HacToMbKo,
YTO cUrHasbl OT Npasol v neson AC Hayanu Bocnpu-
HUMATBCS MOYTY Pa3aenbHOo. Takum 0Bpasom, yBenu-
YMBaTb PACCTOSIHUE MEXAY CTEPEOMUKPODOHaAMMN
He BCerga XopoLuo.

Mpu moHo3anncu K3 kak Obl 3akaT B paMKax y3-
KOro NPOCTPaHCTBEHHOrO yrna.

Ha puc.8 nokasaHbl 3Ha4eHUs camoro BECOMOro
rnapamMeTpa 3ByKOBOCTPON3BELEHUS — ECTECTBEHHO-
¢ty TeMOpoB. Vi3 puc.8 BUAHO, YTO B Clly4ae MOHO,
T.€. NPV 0OVHAKOBbLIX CUTHa1ax B NPaBOM 1 JIEBOM Ka-
HaJie, ECTECTBEHHOCTb OKa3bIBAETCSH MakKCUMallbHON
B CUNY OCTPOTHI 8TakKn ¥ KOHLLEHTpUpoBaHHOCTU KN3
B y3KOI1 nonoce. Takum o6pasom, B 9TOM Cllydae ac-
HOCTb N YETKOCTb 3BYHaHWs Ha NOPSALOK BbILLE, YEM B
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ciyqae ctepeo. CnepoBaTenibHO, NPY 3anNucy O4HO-
rO MHCTPYMEHTA (N1 OOHOr0 NCTOYHMKA 3BYKa) oA
NOBbLILLEHNS €CTECTBEHHOCT TEMOPOB XenaTensHo
MCMob30BaTh OAUH MUKPO)OH.

lNpoaHanusnpyem OCTaBLIMECH MapamMeTpsl U3
Tabnuubl: Y4CTOTA 3BYYaHWS 1 3a8METHOCTb LLYMOB U
rnomex. OHY B3aMOCBA3aHbl Mexay coboii. Hannyu-
e mx rokasatenn OeMOHCTPUPYIOT BCE Te Xe
AB17, DIN v MoHO B 30H€E NpAMOro 3Byka 1 Ha pagu-
yce rynkocTtu. C yoaneHnem oT UCTOYHMKA Npo3pay-
HOCTb 1 YACTOTa 3BYHaHWs 3HAYUTENBHO CHIXAIOTCS,
a 3aLUyMJIEHHOCThL YCUIMBAETCS, YTO NPUBOAUT K 3HA-
YUTEJIBHOMY YXYOLUEHUIO OBLLEro 3ByHaHus.

BeiBOAbI

Ctepeonapbl MUKPODOHOB LienecoobpasHo npu-
MEHATb A5 YNYHLLIEHUS NMPOCTPaHCTBEHHbIX Ka4eCcTB
3anucu, a MOHO3anucb — eCTECTBEHHOCTU 1 Borart-
cTBa TeMbpoB. Ha npakTrke BO3MOXHa KOMOMHALMSA
Y TOW, 1 OPYro TEXHUKN ONS YAyHLIeHus 3By4aHns
3anucu B LIENIoM.

Hauny4wimvuy ong padoThl B NOMELLEHUM Masnoro
obbema ansawTea cuctembl AB17 v DIN. OpgHako mnc-
NnoJfib30BaTh UX CedyeT B BnvxHel 30He Ux Ha pa-
JMyce ryIkocTu, Tak kak B perepbepaLMoHHOM rnone
MPOUCXOONT 3aMETHOE VCKasKeHue 3By4aHus. T.e. Mu-
KPOMOH He OomKeH ObiTb PACMOJIOXEH CIILLIKOM
Lanexko OT UCTOYHMKA 3BYyKa. BTO BaXKHO npu paboTe
C COBPEMEHHbBIMY BULEOKaMepamMu, OCHaLLEHHbIMU
MOLUHBLIM Zoom (10-32x). Mcnonb3oBaHue Zoom He

"TOJILKO YXYALIAET KaYeCTBO U30BPaKeH s, HO U 3BY- |

Ka Ha Buaeosanvcu. He neHutech NoaxoauTh Gnvxe
K 00bEKTY 3BYKO3arMCcU/BUOEOCHEMKN.

06bLeMHOCTbL 3BY4YaHUS

Heocnopumoe npenmyLiiecTBO CTEpeonap nepen,
3anncbio Ha OAMH MUKPOMOH — BO3MOXHOCTb Mepe-
Jaatb MHOOPMALLMIO O PACTIONOXEHUN KaXYLLErocs
VCTOYHMKA 3BYKA B MPOCTPAHCTRE.

VI3BeCTeH aKCrNeprIMEHT, B KOTOPOM U3 OOHOr0 yrna
rnomMeLleHns B 4pYron, BAOSb LJIMHHOW CTEHBI, C NOo-
CTOSIHHOW CKOPOCTLIO NMEPEMELLAETCH FPOMKOrOBOPY-
Tenb. B kauecTBe TECTOBOro curHana UCnosb3yercs
LLIMPOKOMOSIOCHBIV MYy3bIKalbHbI hparMeHT. 3aTem OH
Ke, NMPOonyLLeHHbIN Yepes dunstp HY, a npy Tpetbem
VU3MEPEHUN MNPONYLLEHHbIA yepes ounetp BY. Oba
dunetpa nmenun yactoty cpesa 1500 Iy (oHa BoBOJIb-



HO 4aCTO UCMOMBb3YETCS B KPOCOBEPAX COBPEMEHHbIX
AC). MukpodoHHasa cuctema, Ha KOTOPYH MPon3Bo-
DWTCS 3anu1cb, pacnonaranach Ha HEKOTOPOM PacCTos-
HWW OT LIEHTPA NMPOTUBOMOJIOXHOM CTEHbLI MOMELLEHNS.
Mony4yeHHble pesynsTaThl Ang cuctemMsl DIN nokasaHsl
Ha puc.9. Kak BugHo, Ha BY curHane 4eTko BugHa vH-
“TEHCMBHOCTHAsA COCTaBSAOLLASA JIOKaNM3aLMN UCTOY-
HMKa 3BYKa. XyXe Aefno 06CTOUT C LUMPOKOMOIOCHbLIM
curHasiom. XoTs 1 B 9TOM Cily4ae NpoCTPaHCTBEHHas
ioKkanuaauys Taikke Obiia OTYET/IMBO 3aMeTHa.

Mpu npocnyLLVBaHnu CYObEKTUBHO MMEHHO FPOM-
KOCTb MPAaBOro WIW NEBOro kaHana npeobnajaeT B
HOPMUPOBAHUN MECTOPACTIONOXEHWS 3BYKOBOI0 00~
pasa. B 10 e Bpemsl HU3KO4YaCTOTHbIV CUrHaJ1 CO3-
naBan 6onbluMe TPYOHOCTY no onpeneneHuio KN3.
VIMEHHO M0 3TOW NpuyMHe pacronioxeHus cabeyde-
pa B NOMELLEHU HE KPUTUYHO.

BbiBoab!

Hawvnyyuwivm 06pasoM nokanusauus UCTOYHMKOB
3ByKa NMPOSBNSIETCA B CUCTEMAx C Pa3dHECEeHHbIMU
MUKPODOHaMU, OCOBEHHO NPY CYLLLECTBEHHbBIX UHTEH-
CUBHOCTHbIX pasnuumax mexnay kaHanamm Ha BY.
CepenuHy OBMXEHUSA BCE PACCMOTPEHHbIE MUKPO-
dOHHbIE CUCTEMbI ONPELENSIOT C BbICOKOW TOYHO-
CTblO, HO HaUny4yLLMe CBOMCTBA JloKanu3auum UCTou-
HUKOB 3ByKka MpoaemoHcTpuporana cuctema DIN,
Hauxyawve — AB17. OcTtasibHble CTEPEOCUCTEMBI, C
[Pa3HO CTEMNEHbLI0 4OCTOBEPHOCTU, CO CBOEW 3a4a4el
CrpaBngioTcs.

370 CBOWCTBO cTepeonap 0COBEHHO NONE3HO Npu
BMOE03aMnucy asisi Toro, 4Tobbl NOAKPENUTL NepemMe-

% JnexTpouHcTannsuuA = Kabens u nposona
= KomyTayuoHHsie
annaparbl

o P,

Y{(pawﬂa, r. ibeos, B «lllyBap-3kcno», yn. Xytopueka, 4-b
V :VOOHOBHbIE pasgeiibl Bbl(;TaBKM:

E Cunopas snextpoHuka & MprBopoi 3alUThl Y 2BTOMaTHKM

Hauarno ABWKEHUA

CepeauHa ABWKEeHUA

Koneu aswieHna

UWnpoko-
NOMOCHIA

HY

BY

LeHns BU3yasibHOro obpasa Ha 3KpaHe elle U ero
3BYKOBbIM MEPEMELLEHNEM.

Takum 0b6pa3om, Npu BbIBope (MOKYMNKe) BUAEO-
Kamepbl 4151 CbEMKY CEMENHbIX TOPXKECTB CrienyeT 00-
pauiate BHMMaHuE, B TOM 4YMCME, UM Ha TO, KaKown
MUKPODOHHOW CUCTEMON Takas BuaeoKamepa OCHa-
weHa. K coxxaneHuio, kauectBo MUKPOMDOHOB, yCTaHa-
BJIMBAEMbIX BO MHOIME BUAEOKaMepbl (0COBEHHO Ma-
norabapuTHbIE), OCTaBNAET Xenathb fyyiiero. B To xe
BpeMs MHOIMe COBPEMEHHbIE BULEOKAMEPbLl MMEIOT
BXOAbl A1 MOAKMOYEHUS BHELUHUX MUKPOQOHOB.
[Mo3aToMy ecnu Bbl XOTUTE NONYHUTb KAYECTBEHHYIO 3a-
NMUCb 3ByKa Ha BalllieM CeMeliHOM TOPXECTBE U Ha
cBanpbe B pECTOPaHE, TO XenaTeflbHO UCTOoMb30BaTh
BHELLHME MUKPODOHbI, PACMONOXKEHHbIE C Y4ETOM
MPUBEOEHHbIX BbILLE PEKOMEHOALIN,

B KOHTpOﬂhHO-MSMepHTeﬂbeIE HPMGOPH Z MoousBoacTRO, Nepejaya
¥ pacrnpejenexue

# OcBeiljeHne SNEKTPOSHeprun

MaptHep SKCKIIO3UBHBIN
BbICTaBKN croHcop
= SEKOVKEEM
ViHdopMaLoHHbIH TeHepanbHbiit uchopmau,MOHkbéﬁ

napTHep CroHCOP

ALl

WHdopmaLnoHHbIe CMOHCOPDI

i

i

KoHTaKTH

Ten./¢axc: +380 32 244-18-88
e-mail: expolvive@gmail.com
web: www.expolviv.ua
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Mudni u peanbHOCTb

AneKCGHAp MertpoB., r. Munck

B crarbe paccMmatpuBaeTcsl BAVSHUE, KOTOPOEe
0Ka3bIBaIOT MEXDOI0HYHBIE U aKYCTUYECKME kabesis Ha
Ka4eCcTBO 3By4YaHUsl, a Takxe MpuBOASTCS BapUaHThI
KOHCTPYKTUBHOIO MCIIOJIHEHUS] Takux Kabersnen.

Jlo HenaBHKX Nop B OLITOBON ayavoannapartype He
npuaaBanock 0coboro 3Ha4YeHuUs Mexb104HbIM kabe-
J19IM, Tak Kak ObITOBbIE YCUIUTENY 3BYKOBOW HYACTOThI
1 aKyCTUYECKUe CUCTEMBI He 06afann OocTaTouHO
LUIMPOKUM OUHAMUHECKUM OMana3oHoOM (BbICOKUM
paspelueHuem). Kpome Toro, B TpakTe Kaxaoro ycu-
NINTENs NPUCYTCTBOBAN PErynsaTop Tembpa, KOTOPbIi
YOJVHAN TPakT BOCMPOU3BEOEHUS U TEM CaMbiM
YMEHbLLI2N pa3peLleHne CUCTEMBI, & TAKKe NO3BONS
MOAKOPPEKTUPOBATL Orpexu TpakTa (3asanbl AHX Ha
Kpasix 3ByKOBOro Auana3oHa) rno BKycy cnyliaTens.

CerogHsa cuuTaeTCs NPU3HAKOM XOPOLLEro TOHAa
MICMNONb30BAaTh B ayAnoCcCncTeMe yeunutenm 6es pery-
JISTOPOB TeEmMOpa. 3TO NoApasyMeEBAET, YTO BECh aKy-
CTUYECKUIA TPAKT, HAYMHaAs OT UCTOYHMKA curHana,
YCUIUTENS 3BYKOBOM 4acToThl (Y34), akycTuyeckmx
cucteMm (AC) 1 3akaHuMBaa COEOUHUTENbHBIMY Kabe-
NaMy MeXly HUMu, 6e3yrnpeydeH, He BHOCUT HUKaKKX
4aCTOTHBIX U PA30BbIX UCKAKEHWI, HE FOBOPS O HESN-
HeWHbIX CKaxkeHusIX. Bknag B ka4ecTBO 3BYyKa Kapkaom
13 NEPEYNCTIEHHBIX KOMIMOHEHT MOXHO pacnpenenvTb
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AHanorosbie Mmexx6nouHbie n aKycruueckme Kabenu.

MPUMEPHO Tak: UCTOYHUK curHana — 23%, Y34 - 50%,
aKycTu4eckme cuctemsl — 25% n kabenn — 2%. Bos-
MOXHO, Y KOro-To umdpsl nonydyatcs apyrmue. KoHey-
HO, NOOpasyMeBaeTCs, HTO Bbl NogaeTe curHan Ha AC
yepes MeLHble NPOBOAA OOCTATOYHOr O CeveHus (s
BbITOBbIX CUCTEM OBBLIYHO AOCTATO4HO 2,5...4 MM?),
a He MblTaeTech MOMY4YNTb KAYECTBEHHbIN 3BYK, Noaa-
Basi CUrHasl Yepes TOHEHbKUE CTallbHbiE OMEOHEHHbIE
npoeoja.

W ecnun kayectBo Bawero Y34, AC 1 UCTOYHMKA
curHana B cymme TaHeT Bcero Ha 40%, To He paccuu-
ThIBaNTE, 4TO OCTaNbHbIE 60% BaM yaacTca BbiTAHYTh
3a cyeT kabenewn, B JaHHOM Criydae Oaxe «30J10Tbie»
kabenu, B NePeHOCHOM CMbICIE, He MOMOTYT, VX B/vS-
HUS Ha TPaKT Bbl MPOCTO He NnovyBcTByeTe. B TO Xe
BpPEeMSs €CNn y Bac TPaKT B LLeSIOM XOPOLLOo cbanaHcu-
poOBaH, TO 3aMeHa OOHOro 13 kabenen Ha kabenb ¢
«OTCEBATMHOM» Y3K TOHHO BHECET U3MEHEHWSA B Xapak-
TEP 3BYYAHUSA HE B JIYULLYIO CTOPOHY.

Oco6eHHOCTH YesiOBeYeCKOoro cryxa

PaboTtbl MapTuHa JleHxappa ookasany Hanmdme y
yesioBeka ABYX CITYXOBbIX KaHAJIOB: YLLIHOIO 1 KOXHO-
KOCTHO-XWOKOCTHOro. Ecnvi no nepsomy KaHasy clibl-
LLUIMMbIE YacTOTbl iexart B npenenax 16 Nu...20 kl'u, To
Mo BTOPOMY 3Ha4YUTENbHO Bbille — o0 40...100 kIu.
YacTtoTbl, BOCMPUHUMAEMbIE MO BTOPOMY KaHasy, He
BOCMPUHUMAIOTCSH KakK 3BYK B HOPMaJibHOM MOHKMa-
HUW, HO 3aMETHO BIUSIOT HA BOCMPUATUE KAPTUHBI
OKPY>XAIOLLLEro npocTpaHCcTea. YenoBek CRbILLNT rap-
MOHMKM 80 100 KL, KoXelr, KOCTAMM U KMOKOCTbIO Op-
raHusma. Ha aTom npuHUune yxxe MHOro et pabora-
eT MEeTOAMKA MPOTE3MPOBaHUSA MOTEPU Cclyxa Yy
rnyxux. 3ByK NepeHoCUTCS cneuuasibHbIM nprubopom
13 CNbILLKMMOM 061aCTy B yITPA3BYKOBYIO U Nepena-

~ e1Cs 4epes KoXy 1 KocTu. MNocnie HeKOTOPOoiA TPEHN-

POBKU IyX1E HAYMHAIOT ChbllaTth. O4eBUOHO, 4TO TE,
Y KOro BTOPOW kaHasl MEHee PasBUT, MEHEE YyBCTBU-
TeNbHbI K TOHKMM U3MEHEHMAM 3BYKa MNOA4 OENCTBU-
€M CMeHbl Kabeneit. IMo3Tomy Y Kaxaoro cnyliaTtens
CBOW OLLYLLIEHUS, KOTOPbIE OH HE BCEraa MOXeT npa-
BUJIbHO OLLEHUTb U NepenaTh CI0BaMu.

BoT v nonyvyaetcs, 4TO B CUCTEMaX C BbICOKUM
paspeLleHem CTaHOBSATCS CliblLLHbI MaNenLIve BAns-
HUs Kabesei, KOTopble B 3BYKOBOW 4aCTOTE MOYTU HE
nposensioTcs. B cuctemax ¢ HebonbLUMM 3aBalioM B
obnact BY moryT 6biTb Nosie3Hbl kabenu ¢ KoMo-
3UTHBIMW MPOBOAHMKaMK (NocepebpeHHbie, kabenn
BaH neH Xyna ¢ yrneBooopOaHbIMU BKITIOYEHUAMU U
0p.), XoTa B c6anaHCUpoBaHHOM ayanocucTeMe Takme
Kabenv yallie BCEro npuBoOST K OTPULIATENTbHOMY pe-
3ynkstaty. Ml HaobopoT, B ayamocucTemMe, B KOTOPOW



umeeTcsa noabem B obnactu BY, moryT 6biTb nones-
Hbl KaOeny ¢ NOBbLILLEHHOW NMOrOHHOM EMKOCTbIO, KO-
TOPbI€ CMOTYT BHECTU HEOObLLYIO KoppekLumio B A4YX
1 DYX, npuaTHyIO ANs cnyxa.

Takviv 06pa30M, CerofHs MHOrme ayamopusibl rbl-
TarTCs 60POTHCS C NMPobaeMamyl CBOVIX ayANOCUCTEM

>ropbopom kabene, Kak 3T0 paHbLLE [es1a10Chk C 10-
MoLLbO TeMOPOOBI0Ka Wi SKBaarsepa.

Bca oTa BO3HS ¢ kabensmy 4emM-TO HarnoMmnHaeT
aHEeKOOT MPO CEeNbCKUX XUTENEN, KOTOPbIE HAaKPbIIN
capar HenoOpOoKa4YeCTBEHHO BbIMOJIOYEHHOM CONO-
MOW, a NIeTO BblAAN0Ch AOXAMMBOE, U POXb B3OLLIIA.
BmecTo Toro, 4To0bl B35iTh KOCY U CKOCUTL €€, Kpe-
CTbAIHE CTanu TalUMTb Ha KPbILY KOPOBY, 4TOOLI Ta
rnoena Tpagey.

MukpodoHHble kKabenu

[MoMrMO 3NeKTPUYECKUX MapamMeTPOoB, Takmx Kak
COMPOTUBIEHNE, MOFOHHAS EMKOCTb U MHOYKTUBHOCTb,
Ha napamMeTpbl kKabens Ha camMoMm [Aefie BAUSAIOT ero
KOHCTPYKTVBHbIE OCOOEHHOCTU Kak YMCTO FrEOMETPU-
yeckue, Tak 1 CBOMCTBA UCTOJb30BaHHbLIX MaTEPVaioB:
mMartepuana npoBOOHNKOB, AnanekTpukos. OT 3TOro BO
MHOIOM 3aBUCUT CTEMNeHb NPOSIBNEHUs CKUH-addhEK-
Ta, NOABEPXEHHOCTb MUKPOPOHHOMY 3DPDEKTY, 3aLm-
LLEHHOCTb OT BHELLIHVX 3/IEKTPOMAarHUTHbLIX NMOSAEN U T.A4.

Lns npyMmeHeHns B NpodeCcCnoHanibHOM TEXHNKE
Oblny paspaboTaHbl MHCTPYMEHTabHbie (puc.1) u
MIVKPOGOHHbIE kabenu (puc.2) [1], KoTopble 1 ceroa-
HS UCMOMb3YIOTCH B CTYAUNAX 3BYKO3aNuCu U BCEMU
npodgeccroHanamu. Hanbonee 3BeCTHbIE MPOU3BO-
ouTenu npodeccuoHanbHbix kabenern — aTo Gupmel
Proel, Canare, Sommer, Extron, Kloiz n gp.

LnvHa MUKPOodOHHbIX Kabener 0bbi4HO OT 15 oo
30 m 1 6onee. [AnvHa MynsTUKOPa (MHOMOMapHbIX MU=
KPO@OHHbLIX Kabenei) OT CLeHbl 00 Ny/bTa 3ByKope-
xuccepa 06bi4HO oT 50 po 150 m u 6onee. Vitoro
OJIMHA TONMbKO MUKPOMOHHLIX Kabenen co cnadbiMu
curHanamu, Hambonee NoOBEPXEHHLIMU BIIUSHUIO
rnomMex u CBOWCTB kabenei, OOCTUraeT Mo4YTU OO
200 m. Kak n3BecTHo, 4em 6onbLie anvHa kabenen,
Tem B60JbLUYIO BENMYUHY UMEIOT ero Takue napame-
TPbl, K&K EMKOCTb, MHOYKTUBHOCTbL U1 COMPOTUBIEHWE
MOCTOSAHHOMY TOKY, KOTOPbIE NPUBOASATCS! OObINHO Kak
MOroHHbIE HA METP ANHbI 4715 KOHKPETHOro kabens.
Kpome Toro, ¢ poctoM OJinHbl Kabenel Bo3pacTaeT
¥ HEraTUBHOE BIUSHWE OU3NEKTPUKA, BHOCALLErO B

MukpoghoHHsil kaberns

CUTHaN 3NEKTPUHECKYIO TYPOYIEHTHOCTb, CBSI3aHHY!IO C
MOIJIOLLLEHVEM 3HEPrUn NepesaBaemMoro curHana, 4a-
CTUYHBIM e€e NPeobpas3oBaHnEM B TEMSIO U HaCTUYHbIM
BO3BpALLEHNEM C HEKOTOPOV 3afep>kkor 06paTHO B
MPOBOAHMK. ACUMMETPUYHOCTb 3aPsSaa ON3NEKTPYKA U
€ro 3aTyxaHuisi Bbi3bIB2ET BOJSIHOBLIE UCKaXXEHWS, CMe-
LLIEHWS MO NMOCTOSHHOMY TOKY, NMepexofHble NMoOMeXu v
rMoTepIo HU3KOYPOBHEBOW MHMOPMaLN.

TeM He MeHee, faxe Ha Takux ONIMHHbIX Kabenax
npv nepepaye criabbix CUrHaI0OB NPODECCUOHATTbI HE
3aMeyaloT 3aMEeTHOr0 HEraTUBHOIO UX BIUSHUSA Ha
3BYK 1 HE MOMBILLNAET 00 1X 3aMeHEe CynepMoaHbIMU
COBPEMEHHbIMU ayano@uILCKMMU CTOMMOCTBIO OT
HECKOJIbKUX COTEH [0 HECKOJbKUX ThICAY A0N1apoB
3a MeTp.

TecTbl ayauodunsckux kabenei

TecTbl kabenein 0ObIMHO MPOBOASAT, CPaBHUBAs
3BYyYaHME CUCTEMBI C Kabenem 1 C NepemMblukon. BoT
HEeKOTOPbIE BbIAEPXKM U3 TECTA MEXOJI04HbIX ayano-
bunbekux kabener LeHosom kateropumn 1500-3000
USD (ueHa noaep>XXaHHOro aBToMOBUAS B HEMIOXOM
COCTOSIHUN).

«3TOT Kabesb Mo 3BYyHaHMIO O4YEHb CIIOXHO OT/IN-
4YUTb OT Nepemblyku. OH He BHOCUT HUYEro oT cebs B
MY3bIKaJIbHYI0 KAPTUHY», B UTOre Takomy kabenio fa-
€TCS HEBbICOKAS OLIEHKA, HY Pa3 OH HUYEro He MEeHs-
€T B CUCTEME K JIyYLLEMY.

«[MpOTUB MepeMbivky NpuaaeT 3BYKY PE3KOCTb.
LLineid nocnesBy4yaHuii He BOCNPUHMMAETCH TakuM
Xe [oeTanbHbIM 1 ry6oKMM — 3ByHaHUe KaxeTcs Mo-
BEPXHOCTHbIM>», 1 3TO Kabesib yKa3aHHOM BbICOKOM Lie-
HOBOW KaTeropumn.

«Cnerka npubnmxaioTcs yoaneHHble niaHbl, cue-
Ha Nofy4aeTcs MeHee ryboKon», TEM HE MEHEE 3TOT
kabenb NoJiyyaeT BbICOKYIO OLIEHKY aKcrepTa.

«B BepXxHEM PErncTpe KoNopuT ANCKaHTOB Npopa-
6oTaH paxe nydile, 4eM y Nepemblyku. EQMHCTBEH-
HOE «HO» — JIerkoe 3aMyTHEHME TOHYaLLIEero M1Kpo-
LMHaMUYeCKOro pycyHka». B utore kabenb nonyyaet
BbICOKYIO OLLEHKY.

«Bocrnpou3BeneHne genaetcsa HamHoro 6ornee
MaTtepuasnbHbIM 1 4eTKUM B BacoBoi obnactu. HYyTb
XpOMaeT CcTabunbHOCTb K SLUENIOHMPOBaHNE CLe-
Hbl...». Kabenb Takke nosy4aeT XOpoLUuli OT3bIB.

Jiutepatypa

1. Jonros O. Kputepuun Beibopa ayauokabens //
3Bykopexunccep. — 2005. — No2.

2. benkaHoB A. Pa3rosop o kabensax // Ayouoma-
raavH. — 1994, — Nei.

3. https://sites.google.com/site/severnyjpriboj/
Home.

4. ©ununn Hetoani. BnvaHue pasnuyHbix TUMOB
kabener Ha 9KCrlyaTalyoHHbIE NMoKas3aTeu BbICOKO-
4aCTOTHbIX FPOMKOrosoputenei / nepesog A. Kpas-
YEHKO.

(lMponosmxkeHve cnenyer)

AYIMO-BMBEO
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- YcrpoiicTBO, ANArHOCTUKA HEUCNPUABHOCTEH

Bacunuii ®épopos, r. Jivneux

(lMpogosmxkeHne. Havano cm. B
PA 12/2012 1 PA 1/2013)

OpHako nporpamma jKeys npovsBoguTt rnepenpo-
rpaMMVpOBaHMe Ha MopsOooK ObICTpee, a nocemy
NepexonoHVK caenaH yHUBepcasbHbIM L8 ABYX Mpo-
rpamm. B otnnume ot JTAG uHTepdeiica, oonyckaiowule-
ro paboty 4epes LPT nopT HanpsiMyio ¢ NPOLLECCOPOM

FileWersion = 1.0.6.14.1

u pemoHT undpposbix CTB pecuBsepos
BIG SAT BS-S 501 Xtra u GLOBO 4100C

(4epes TOKOOorpaHHMBALOLLIE PE3UCTOPDI MPY HANNHIA
XOPOLLEro 3KpaHUpPOBaHUST CUTHATbHBIX MPOBOOOB),
npeobpasosartesib EJTAG gomkeH BbiTb NMOMHODYHK-
LMOHaJ1bHBIM aKTUBHBIM MpeobpasoBaTtesieM YPOBHE.
OH cobpaH Ha MMC DD1, cocTosiieit n3 Bocbmin By-
depHbIX 3N1eMEHTOB. B kauecTre XS2 MOXHO B3ATh Le-
CTUMNVHOBOE rHE3A0 OT MOOOro HEMCNPABHOIO PecHBe-
pa vy DVD npovrpsisatens. CP1 — rHesnoBon pagbeam
DB-25. lNpeo6pasoeaTenb NOOKNOYaeTCa K KOMIMbIO-
Tepy MOAUPULIMPOBaHHbLIM LLHYPOM OT LPT npuHTepa
(pasbEM €O CTOPOHbLI MPUHTEPA OTMasgH, BMECTO HEro
MOAKJIOHEH LUTLIPbKOBLIM paském DB-25). MNutaetca
npeobpasoBaTersib OT UCTOYHMKa NuTaHua +3,3 B Boc-
CTaHaB/IMBaeMOro pecvsepa. (Ona gaHHOM Lenv BO3-
MOXHO MUCMOMb30BaHNE 3apagHOro YCTPOMCTBa OT
COTOBbIX TENE(POHOB C HAMPSKEHNEM MUTAHVSA NPE06-
pasosareng +3,3 B.) AnvHa nHTepdencHbIX LLHYPOB
U191 AaHHOro npeobpasosaTtesis HEKPUTUYHA.

Insa naneHeriien paboTbl NOOKITIOYAOT PecuBep
yepes npeobpasosatesnb K LPT nopTy komnstoTepa.
Y6upatoT nepembiuky JP1, nepesogsiuyio U1 (puc.3)
B 01ano4Hbli DEBUG pexxum (06BeagHa KpacHbIM Ha
puc.10). BknoyailoT pecrBep B CeTb M 3amnyckalT
nporpammy EJTAG TT (puc.12,a). YcTaHaBIMBaioT:

© TUn npoueccopa ALi M332x;

e Tvn dnewn SPI ALi c pnaramu 16/8 bit mode
v FAST AMD/SPI.

(lponosrkeHvie cnenyer)

Bepoua npoueccopa Afi = 33
Koneurypupyem SDRAM [ALI) ..

CPU ID = 00000000

Ali M332¢

IMPCODE = C05288
Bepoua EJTAG 1-20

Bepcua npoueccopa Al = 3327

NPeAEnAet el ==
MM paBoTl rews = SPI 8 bit
Byte mode acoess
Flash Base anpece = DxTFCDDBUD
Mepsbie 16 GaiT onew

Pestur padiorel ¢ SPl-pnews
DieviD = 0046; YendodD = 001F

loToE0

Bbi6ipaH pesm pafioTel ¢ npoyeccopamu Al M332x

EJTAG dyrkumd : Rk 4SID_8 NoDMa MIPS32

Brniowaet 40cTyn K sanweu namami DMA .. Mponyckasm
Nepeson npoueccopa & Debug ... > OTaagounsi peskum OKIC .
Wriumanuzipyem Monyis Préce .. Totoso

Ooranasnusaem Watchdog ... Mponyckasm

WHnuanisupyet aoctyn k Flash [AL1) ... Fotoso

Konsurypupyer SDRAM (8L1) ... MTotoso
-~ 0

E300 0010 0000 0000 DDm 0000 4E43 5243

SPl gews onpeaeneta : Pasmep pnews = 2037152

-- Onpegensem fneus -
Pestint padoret enewe = SPI 8 bit

AT .
E3000010 0000 UDEID 0001 0000 4E43 5243

Peit padorsl ¢ SPI-gnews

Tooso DevlD = 0046; VendorD = 001F

SPl ®aeiws onpeaeneta : Pasvep dnswe = 2097152

IoToso

Haunnaem wrerue & @aiin

5:18:20

3aseplueHo

52311

CTiipaen NOAHOCTEI GAsl ...,

YrnewHo cTepTa Prews

3annceieae dadin CADOCUME ~1\Basih0016~144Li3323CK000000.bin

pasMep AsHHBIR = 131072 Gadr

MoaroTosKa K 3aMHCH ...

Bunen cupate 2 Gaok(os)...

Cripaem Saok 1 © aapecom = 0000

Criipaem Gaox 2 ¢ agpecor = 10000

Henewno crepad 2 Gnok(os)

Januce B pesime SPI 258

Hauuraen sankck B0 Gsls
2.27
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Papguonioburensckme TeXHONOrMM B BONPOCax
M OTBETax

2 =
Urope Bessepxuui, r. Kues

B penakumio v aBTOpaM xypHana «Paavnoamarop»
rPUXOaNUT MHOXECTBO BOMPOCOB, OTBETHLI HA HEKOTO-
DbI€ M3 HUX MOTYT 3aMHTEPECOBATH MHOMVX HALLVX Y41-
Taresiei. B aTovi ctartbe Mbl peLunsiv onyonmMKoBaTh
OTBEThbI Ha HECKOJILKO BOMPOCOB 10 PaamMoIlobnTE 1b-
CKUM TEXHOJIOMSIM, KAkl U3 KOTOPLIX ObT 3a0aH
HEOAHOKPAaTHO.,

1. Mpu ucnonb3oeanum Metoma JIVT oueHb
MJIOXO MOJy4aloTCH MJOLWAaAKA MPOBOOHUKOB
Gonbluoii nnowiaau (nonurowbl). Ha Hux nocne
TpaBneHus o6pasyloTcs NMPoTpPaBieHHbIe TOYKHN,
YTO BLIMTISIAUT O4EHb HeakKypaTHO. Kak MOXXHO u3-

6aBUTbLCA OT TOr0 HeJ0CTAaTKa UJIK OTKOPPEKTU-
poBaTh ero Npu NOAroTOBRKE MaaThl K TPABEHNIO?

To4YKM Ha NONUTOHaX NPV TPABAEHNM NOABASAIOTCS
13-32 HEOHOPOLHOCTY U 3€PHUCTOCTU (MOPUCTOCTH)
TOHEpPa ¥ NOTOMY, 4TO rpaduT TOHEPA HEPABHOMEP-
HO NPUNUNAET K BONbLLM MOBEPXHOCTAM (POJbIW NO-
NMroHos. I1ng Koppekuum 3Toro paguoniobutenu
MCMNONb3YIOT 2 cnocoba: NOKPbLIBAKOT NOJIMFOHBI Nepes,
TpasneHneM nakom (HanpuMmep, LanoHOM) unn Ha
yepTexe njatbl HAHOCAT Ha NMONUIOHbLI CETKY.

IpaduT ToHepa Ha NuHUSX ceTkn npu JIYT nydiue
npununaet K donbre, 1 Nnocne TpasneHns niarta Bbi-
MAanUT HA MHOTO akKypaTHen.

B 6onbLLMHCTBE NPOrpamMm s Bbl4epYMBaHUg ne-
YyaTHbIX MNaT NPenycMoTPeEHa BO3MOXHOCTbL 3arnoJi-
HUTb MOJINTOH CETKOM.

PaccmoTpum, Kak 9T0 MOXHO caesaTh B MPorpam-
Me-pepakTope Sprint-Layout 5.0. Ha puc.1 nokasaHo
OokHO Sprint-Layout 5.0 ¢ nnaTtoii, Ha KOTOPOW BUOHbI
MPOBOOHMKM BOSbLLION MaoLLaan — nonuroHsl. Cripasa
Ha puc.1 BuOHO okoLKo CeosicTBa. BbiaBaTb 9T0 OK-
HO MOXHO, BbiBpaB B MeHto fTpoekT cTpoky CeosicTea
nnarel. 3aMeTM, YTO B okoLLke CBOMCTBA NPSIMO MO[,
€ro Ha3BaHMEM UMEETCH NOA3aroNoBoK fiara, a Hke
pacnonoxeHs! BE CTPOKM AJ19 BeiOOpa ee pa3Mepos.

Ecnuv BblZennTb NONUIoOH (PUC.2), TO B OKOLIKE
CBovicTBa NOABUTCA NOA3arofioBoK fMomroH. YyTs
HVXKEe 3TOro NoA3arosioBKa MOXHO BbICTABUTL LLUMPU-
HY JINHUW KOHTYPa NoAvuroHa. Ecnm yctaHoBUTb «MTUY-
Ky» B cTpoke € ceTko#i, nonuroH 6yaeT He crioLl-
HbIM, @ 3anoJIHUTCA ceTkon. LLnpuHa suelikn ceTku
MOXeT BbITb YCTaHOBNeHa Kak KOHTYP, HO MOXHO
BbibpaTth ee LMPUHY NPOU3BONLHOM oT 0 o 1 MM.
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pa MOXHO NOMeHAThL. s
fm% . 9TOrO HEOBXOAUMO «KINK-

HYTb» JIEBOI KHOMKOW Mbl-
L no Hannucu *(35u/20°)
unu BelbpaTth B MeHio Or-
Uuy NyHKT YecraHoBKkwU.
IMpu aTOM OTKpOETCH noa-
MeHio YeTanHoBku (puUc.5),

B KOTOPOM MOXHO M3Mme-
HUTbL 00a aTX NapameTpa.

AHANOrMYHO MOXHO CAENATh «CETHaTLIMU» U OCTallb-
Hble NOJMIOHbI MAaThl (PUc.3).

2. Paguonioburenu, MHOIO JieT MoJib3yioLiue-
cq pasHbivu Bepeusmu Sprint-Layout, nuwyT, uto
Ha pasnuyHbixX hopyMax rnpockakusaeT uHdopma-
LMY O TOM, YTO B STOH NporpaMmmMe UMeeTCs BCTPO-
€HHbIW KanbKynsaTop, NO3BOASIOLLMA paccuuTaTh
MaKcuManbHbli TOK NPOBOOHUKA (AOPOXKU), NpU
KOTOPOM TEeMIMepaTypa ero rnoBbICUTCS Ha onpene-
JNeHHOoe KOMM4EeCTBO rpaflycoB. 3TO BAXHO rpu pa-
3BOJKEe NeYaTtHbIX NiaT CuoBbiX yeTpoiicTe. Kak
BbISBaTh 3TOT KaJNbKYJIATOP U MOJIb30BATLCH UM ?

PaccMoTpuM, Kak 3TO MOXHO caefaTte B Sprint-
Layout 5.0.

CHayana Haao BbI3BaTb OKOLWKO CBOMCTBA, Kak
3710 GbUIO ONMcaHo Buile B M. 1. 3atem Heobxoanumo
BbIOENWTb NPOBOLHMK, 45 KOTOPOro Haao npovsse-
CcTu pacyeTbl. B okoluke CBOWCTBA NOgBUTCS Noa3a-
ronosok fiposogHuk (puc.4). B cBONCTBaX MOXHO
MEHSTb LUMPUHY NPOBOAHMKA (DOPOXKN). YyTb HUXE

MakcumanbHbii Tok (Imax) 8Toro npoBOOHMKa Mpu
onpeneneHHon ero TonLyHe (35 MKM Mo yMOA4aHuio)
rpu HarpeBe ero Ha onpeneneHHoe KONM4eCcTBO rpa-
aycos (20°C no ymonuvaHwuio). O6a atm napamet-

PA 22013

yKag3aHa anivHa rnpoBOOHUKA, KOIUYeCTBO Y3JIoB U

3. «JlazepHo-yTiOXKHag TEXHOOrs» U3rOTOBJe-
Hug nevaTHbix at (JIYT) oueHs «kanpusHa». Pag,
nasepHbiX MPUHTEPOR MO3BOMNKIOT MPOU3BOLAMUTL
3ePKaANbHYIO NeYaTb HepTexen anga JIVT Ha rnoasiox-
Kax ot Opakana (Oracal) vinu camoknesiuyxca 060-
er. [ocne ocTbiRaHNS 3TV NOLAJIOXKHM JIEFKO CHUMa-
KOTCH C MNaThi, OCTABNASN Ha HEli NOYTH MaeanbHbLIA
PUCYHOK NPOBCAHUKOB. [lpyrue npuHTEpPb] HE No-
3BOMISIIOT HaMe4aTaTh YEePTEXM MJIaT Ha TaKUX Mof-
NIoXKax: rpaduT He NPUIUIIAeT K HUM U OCbifaeT-
cq. B atom cnyuae nevararh nnarty npuxoguTcs Ha
06bIMHOIA UMK YXYPHANBLHONW MenoBaHHOW Gymare.
Otoppathk Takyilo Oymary, He NnoBpeOuB PUCYHOK
NPOBOOHUKOR, NPOGNeMaThiHO, LaXKe €Cu XOpo-
Lo pasmMmounTs Oymary. Kpome Toro, k rpaduty npu-
JIUMAIOT BOPCUHKYX OT Bymaru. STo NPpUBOOMT K 3a-
METHbIM gedexraM rJiaThl Nocje TpaBsieHUd.
CylLUEeCTBYIOT Nv [IOCTYMHbIE XMMUYECKUe Criocotkl
pacTBopeHus OGymaru, KOTopbie MOXHO MCTO0b30-
BaTh Ana JIYT B HOMALLHUX YCIIOBUSAX?

Takue METOAbl CYLLECTBYIOT, U B 3TOM Paauosio-
GuTenamM MOXeT NoMO4b COBPEMEHHasi ObIToBas Xu-
Mus. B nocnegHve rogsl B Npoaaxe rnogsuiincs pas-
NMYHBIE CPEencTBa AN MPOYUCTKUA CIMBHBIX TPYO
B BaHHbIX, MOMKax 1 Tyanerax, Takue, kak «Kpot»,
«Barrmn» 1 T.n. Pacteopus HeOObLLIOE KONIMHECTBO Ta-
KOro cpencTBa B BaHHOUYKE B TerUloi Boge, cneayer

Usera
JupesTopiu
| - Bufauorera

., - Bozepar
o dinag
Kazsuwm




MOJIOXUTb B BAHHOYKY MjiaTy C HakaTaHHbIM Ha Hee
- pucyHkoMm. Yepes 5...20 muH Bymara pacTBOPUTCS.

Cpencrsa Assl NPOYUCTKM C/IUBHbBIX TPYO M3roTo-
BJIEHbI Ha 1LIeJI0YHOM OCHOBE. OHU XUMNYECKU OHEHB
akTuBHbl. [MoaTomy Bce paboTbl C HUMU HAL0 MPOBO-
JNTb B PE3VIHOBbBIX 1ep4YaTkax B XOPOLLO MPOBETPUBA-
EMOM MOMELLIEHMN UV Ha CBEXEM BO3AyXe, a rnaary
r10C/1e 3TOr0 CAACAYET TLUATESILHO MPOMbITh B MPOTOY-
Hovi Boge. Cnenyer oracarbecsi Takxe roriagaHus pa-
CTBOPOB HAa OHAEXAY, KOXY PYK U L@, OCOOEHHO B
rnasa, a Takxe He Aornyckarb K HUM AEeTel.

4. Papyonio6GuTtenu nNpu U3roTOBNEHUN CBOUX
KOHCTPYKUMIA Yallle BCEro TpaBaT Me[b Ha rnsiarax
B pacTBOPE XJIOPHOrO XXesnesa, HO STOT MeTo  uMe-
€T pPaf, HeoCcTaTKoB. Bo-nepBbiX, OH rpsiaeH (B nps-
MOM CMbICJie 3TOro cnosa). Bo-BTopbIX, XJIOPHOE
»Keneso CTOUT BOBOJIbHO AOPOro U, B-TPETbUX, ero
He Bcerga v He Be3ae MOXHO KynuTb. NMocnenHee
KacaeTcsi, B NepByl0 o4epeib, HACENEeHHbIX MyHK-
TOB, YyOaneHHbIX OT PagUuOpPbIHKOB U Creuuanu-
3UPOBaAHHbIX MarasuHoOB, TOPryOLWUX XMMpPeaKTU-
BaMu. B 3TOl CBS3M MHOIMe 4YuTaTesiv XypHana
«Paguoamartop» MHTepecyloTcs Apyruvu Gonee
OelleBbiMU, LOCTYNHLIMU Y YUCTLIMU XUMUUECKU-~
MM TEXHOJIOTUSIMU TPABJIEHUS NeYaTHbIX Nar.

Cpasy 3amMeTuM, 4TO NepeUnciieHHbIe Bhille Tpe-
60BaHUSA NPOTUBOPEHMBLI, HO BCE Xe YO0BNEeTBOPS-
IOT MM MOJTHOCTbLIO UV YaCTUYHO UCTIONB30BaHME HEC-
KONBKUX XUMPEaKTUBOB, KOTOPbIE HEOLHOKPAaTHO
onpoboBasn aBTop CTaTby.

TpaBneHue Meau PacTBOPOM MELHOro Kymno-
poca v noBapeHHO! cou

B cBoe Bpems 9TOT METO[, TPaBJIEHUA CHUTANCH
cambiM OeLIeBbIM U OOCTYMHbIM, Tak Kak 0Obl4Has Ky-
XOHHasi CoJib BCErga eCcTb B IOME, a MELHbIN Kyropoc
npogaBasica NPakTUYECKn BO BCEX XO3AMCTBEHHbIX
MarasmHax 1 MarasmHax CTpoiMaTeprasioB 1 CTOUN
Hepmoporo. B HacTtogllee BpeMs MegHbii Kyrnopoc
HECKOJIbKO MoAopOoXKa U NOTUXOHbKY BbITECHSAETCSH
f6osiee COBPEMEHHbIMU, HO HE MPUrogHbIMU O
TpaBneHus Meau npenaparamu. TeM He MEHeE, nC-
rMonb30BaHWe ero A8 TPaBAEHVS NMeYaTHbIX MaT eLue
Lonroe Bpems OyAeT akTyanbHO.

CyLLEeCTBYET HECKONBKO PELIEMNTOB NPUroTOBIEHNSA
pPacTBOPOB [/ TPaBNEHUSA MEOHbLIM KYNMOpPOCOM C
COMbIO, PA3NNYAIOLUUXCHA COOTHOLLEHNEM UHTPEeANEH-
TOB. Onpo60oBaB HECKOMLKO, 2BTOP UCMOJIb3YIOT Che-
OYIOLWWI PELIenT: ABEe CTOJIOBbLIE JIOXKN MEOHOr0 Ky-
nopoca CMELLBAIOT B CTEKNSHHON unv papdopoBon
MoCcyae C OAHOM IOXKOM NMOBaPEHHOW COMM KPYIHO-
ro nomona. [ns ycnewHoro npoTekaHus peakumm
TPABNEHUS COJlb JTYHLLE MEPENOXUTDL, YEM HE JOSIOXKUTD.
MonyyeHHyI0 CMecCh 3aMBaloT, MOMELLNBAY, ropsayel
BOMON, TEeMriepaTypa KoTopoi He meHee 80°C, 0o nosn-
HOro PacTBOPEHMS. PacTBOP MOXHO MPUMEHSTb cpa-
3y, HO ny4lle emMy Oatb OTCToATLCA (2...8 4). Ocanok,
€Cn TakoBOW 00pasyeTcs, XenaTenbHO OTOUMb-
TpoBaTh. HopMaribHbIV LIBET CBEXEr0 pacTBopa — ou-

p1030BhkIN. TpaBUTb NIATy HAAO B PACTBOPE, NOJOrpe-
TOM He MeHee 4yem 0o 50°C, nokaymBas BaHHY C pa-
CTBOPOM, YTOObI OH NMEPEMELLIMBAJICS 1 CMbIBaI C Mia-
Thl HEPACTBOPMMbIM 0CaOOK, KOTOPLIA 0B6pasdyeTcs
npwv TpasneHnn. [ing nooaepXxaHusa pacteopa Harpe-
TbiM BCE BPEMS TPABIEHUS, BAHHOYKY C PaCTBOPOM
MOXHO YCTaHOBUTb Ha FOPSYYI0 MEAULIMHCKYIO FPes-
KY W MCMOJIb30BaTh [J15 3TOr0 «BOAsHYHO 6aHio», Mo-
MECTUMB BaHHOUKY B cocyn, 6onbLlero pasmepa c ro-
psyen Bopoin. lMpouecc TpasfieHUa Npu 3TOM
3aHuMaeT 06bi4HO OT 10 8o 30 MUH. cTOLEHHBIN pa-
CTBOp NpuobpeTaeT TEMHO-BYpbI LBET. EFro MOXHO
«0BOHOBUTL», 0,06ABMB B PACTBOP HECKONbKO Kanesb
COJIAHOM KUCJIOThI.

K HepocTaTkam TpasfeHUsa MeAHbIM KyropoCOM
MOXHO OTHECTM TO, HTO OH SO0BUT U g BbICTPOro
TpaBfieHne HeoOX0oaVM MOLOrPER pacTBOpa, B NpPo-
TUBHOM CJly4ae Mpouecc TPaBEHNS MOXET pacTs-
HYTbCS Ha Yachl U AaXe CYTKU.

TpasseHue Meau B pacTBOPE MNepeKucy Bog0-
poaa v TUMOHHOV KUCIIOTbI

3TOT METOoL TpaBneHUs, Ha MOV B3Misa, Hanbonee
JOCTYMNeH, JeleB 1 He CO3JaeT rpsasn, a 3HauuT,
BMOJIHE COOTBETCTBYET BCEM TEM TPEOOBAHUAM, KO-
TOpble MPenbABASIOT K TPABAEHUIO MeYaTHbIX naaT
HaLW YuTaTenu.

TpexnpoLEeHTHbIN PacTBOP Nepekucu Bogopona
MO>HO nprobpecTu B GnmxanLien anteke, a TIMMOH-
HYIO KUCIOTY B CYMepMapKeTe Wiu Ha JIoTKax — Ha
NPOAYKTOBOM PbIHKE.

Lns nonyyeHus TpaBsLLEero pacteopa HeobXxoaMMOo:

® TPEXMPOLEHTHbLIN PACTBOP MEPEKUCU BOLOPO-

na - 100 mn;

e nMOHHas kucnota — 30 ;

® COJib NMOBaPEHHaAs (B KAUECTBE KaTtanmaaTopa) — 5.

JINMOHHYIO KUCNOTY U COfib HAOO PacTBOPUTL B
TPEXMPOLLEHTHOM PACTBOPE Nnepekncu Bogopona 6e3
nob6asneHus Bogbl. NonyyeHHOro konuyecTea pa-
CTBOpa XBaTUT N5 TPaBAEHNS MegHOW pOonbrv TON-
LUMHOM 35 MKM (MUKPOH) 1 mnolaabio 100 cv?.

[MaBHbIV HELOCTATOK 3TOr0 PacTBOpa B TOM, YTO
€ro Henb3s XpaHuTb. [10aTOMY NPUroTaBIMBaTL Ero
Ha[0 CTPOro NOPLVOHHO.

BMeCTO NIMMOHHO KUCIOThI MOXHO UCMONL30BaTh
YKCYCHYI0, KOTOPasi TOXE eCTb B K&XO0M AOME, HO Npwu
3TOM BbIOENAETCSH OYEHb PE3KNIN HEMPUATHBI 3anax.

CylLeCcTByeT MHOXECTBO PELLEeNTOB PaCcTBOPOB
onsa TpaeneHus. lNoxanyi, camble YACTbIE PacTBOPbI
— 3TO pacTBOpPLI Nepcynbdara aMMOHUS UV HATPUS,
HO NPUOBPECTU 3TU XMMPEAKTUBbLI HE TaK YK MPOCTO.

B 3ak/io4yeHme Xxo4y 3aMeTUTb, YTO NMOYUTaTb O TEX-
HOJIOrUM U PACTBOPAX AJis TPaBNeHUst MOXHO B [1, 2].

Ccobinku

1. beaonacHblii 06WEOOoCTYMNHbLI COCTaR Anda
TpaBneHus Meay B AOMALLHUX YCNOoBUSX. — Pexum
noctyna: http://radiokot.ru/lab/hardwork/62/.

2. http://www.pro-radio.ru/technology/3114/ -
®dopym npo paguo.
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8 cxem pene BpemeHu HO MUKPOCXEeMaX

Banentun KoeBaneHko, r. Yepxaccsi

(MNpogoskeHne. Havano cm. B PA 11/2012)

ABTOpP cobpas nogbopKy U3 8-y cxem pesie Bpe-
MeHU (TariMepoB) Ha AOCTYINHOV 3/IEMEHTHOM base,
Kak ¢ OJIM3KUMU, TaK v PassIM4HbIMY BO3MOXHOCTS -
M. STy pesie BpeMeHy (TariMepa) MoryT 3anHTepe-
coBaThb Ha4YvHawLwmx paavosmobutenei. loapoo-
HOEe onucaHue [ABYX U3 BOCbMY CXeM TaliMepoB
6b1110 orybIMKOBaHO B XypHane «Paguoamarop» pa-
Hee. Hymepauus pyucyHKOB CKBO3HaSs.

3. Perne BpeMeHu CO 3BYKOBOM MHAWKaLVEH Ha
mukpocxeme K176J1A7

[MpuHUMNVansHasi CXxema pene BpeEMEHMU CO 3BYKO-
BOM MHAOMKAUMEN NMOKa3aHa Ha puUc.s.

OTO 3NEeKTPOHHOE pene BpemMeHn cobpaHo Ha Mu-
kpocxeme DD1 (K176J1A7) v cogepxuT BpemMsasaaalo-
LA Yy3€N, BbIMOAHEHHBIV HA IOFMYECKOM SIEMEHTE
mukpocxembl DD 1.1, koHaeHcaTope C1 1 pesucTtopax
R2 n R3. Ha nornuyeckux anementax DD1.2 u DD1.4
BbIMOJIHEHbLI MHBEPTOPLI. Ha TpaHaucTtopax VT1, VT2
1 VT3 cobpaHbl yCUnUTENu TOKa, HArpy3Kom KOTOPbIX
cnyxaTt: obmoTtka pene K1 tuna HF41F ceetoavog
HL1 AJIS07 c orpaHuyuTenbHbIM CONPOTUBIEHUEM
R10 1 3ByKOBOI n3nyvartesib CO BCTPOEHHbLIM reHepa-
Topom BF1 tuna KPX-G1209A. Ouons VD2, VD3 un
VD4 pasgenutenbHble. Ha nornM4yeckom anemMeHTte
DD1.3 n koHgeHcaTtope C5* BbINMOSHEHO OOMONHU-
TeSIbHOE pesie BPEMEHU, KOTOpOoe obecrneymBaeT pa-
60Ty 3BYKOBOI0 CUrHaNM3aTopa nocsie OKOHYaHus pa-
©0Tbl OCHOBHOIO pene BpeMeHu (Tanmepa).

B ncxogHom coctosHum koHgeHcatop C1 pasps-
XeH, Ha Boixoae DD1.1 (BbiBOA 3) AEMCTBYET Hanps-
>KEHME «BbICOKOrO» YPOBHS, a Ha Bbixoae DD1.2 (Bbi-
BOA 4) Npu STOM OEVCTBYET HaNPSHKEHNE «HUSKOro»
YPOBHS, TpaHancTopsbl VT1, VT2 1 VT3 3akpbIThl.

Mpuy HaxaTum Ha MYyCKOBYIO KHOMKY (6e3 duikca-
umn) SB1 koHpeHcatop C1 3apsikaeTcst TOKOM Hepes
peauctop R1 no HanpsixeHusa 9 B, Ha Bbieoge 3 DD1.1
OyLeT feliCTBOBaTL HAMPSXKEHUE «HUSKOr0» YPOBHS,
a ypoBeHb HanpsxeHusa Ha BbiBoae 4 DD1.2 meHsaeT-
C$1 C «<HU3KOrO» Ha «BbICOKUIA», TpaH3ancTopsl VT 1, VT2
1 VT3 OTKpPbLIBAIOTCS, O YEM CBUAETENLCTBYET CBEYE-
Hue ceetoguona HL1. OtkpbiTne TpaHauctopa VT3
MOArOTaBAMBAET PaboTy 3BYKOBOrO uany4vatesns BF1
(KPX-G1209A).

Mpwn paspsane konpeHcaropa C1 yepes pesncTo-
pbl R2 1 R3 po HanpsixkeHus npumepHo 4,5 B cocTos-
Hue anemenToB DD1.1 n DD1.2 Bo3BpaLaeTcs K Uc-
XoOoHOMY, TpaHaucTopsl VT1 n VT2 3akpbiBaloTcs,
pene K1 oTnyckaeT 9Kopb 1 PaspbLIBAET CBOU KOHTaK-
Tbl, cBeToamon HL1 (AJ1307) racHeT; a TpaH3ucTop
VT3, 6naropaps 3apsagy koHgeHcatopa C5* n pabo-
Te ponosHuTensHoro pene epemerHu C5*, DD1.3,
npoaomkaeT ObiTb OTKPbLITLIM, 4TO obecneynBaeT
paboTy 3BYyKOBOro curHanusaropa BF1 nocne okoH-
YyaHus PaboThbl OCHOBHOIO PeJie BpeMeHu (Taivepa).
KonuuecTBo 3BYKOBbIX MMIMYJibCOB 3BYKOBOIO CUrHa-
nmsaropa, Nocne OKoH4YaHus paboThbl pene BPpeMeHu
noabupatoT eMKOCTbIO KOHAeHcaTopa C5*.

Mogynupytoluii (TakToBbIN) reHepaTop cobpaH
Ha noruveckux anemertax DD2.1, DD2.2 n TpaHau-
ctope VT4, 0H COBMECTHO CO 3BY-
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2. 3syxosan cueHanusayus BF1 exmovaemcs nocne
OKOHYaHUR pabomel perne epemMeHu.

KoBbiM uanydatenem BF1 (KPX-
G1209A) obGecneuvBaeT nogadvy
NPepLIBUCTOrO 3BYKOBOIO CUrHa-
Jla, reEHepPUpyeMoro aTmmM 3BYKO-
BbIM usnyyatenem. ViameHeHue
LJUTENBbHOCTU UMMNYJIbCOB 3BYKO-
BOIO curHana nocturaetcs nonbo-
POM BEJIMYUHBI COMPOTUBJIEHUHA
rnoacTpoeyHoro pesuctopa R5.

Bo Bpems paboTkl pene Bpeme-
HU (Talimepa) Ha BbIXoA4e 3 MUKPO-
cxembl DD1.1 geictByeT Hanpsxe-
HUE «HU3KOro» YPOBHSA, KOTOpPOE
yepes peauctop R4 u gviog VD5
rnogaeTtcs Ha Bxodbl 1 1 2 MUKpO-
cxembl DD2.1 1 3anupaet mooynu-
PYIOLLMIA reHepaTtop 3BYKOBOIO
curHana.

Mo okoH4yaHuio PaboThbl pene
BPEMEHU Ha BbIXOAE 3 MUKPOCXE-
Mbl DD1.1 geiicTByeT HanpskeHne
«BbICOKOr0» YPOBHS, KOTOPOE Ye-
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pes peaucTop R4 n anop VDS nojaerca Ha BXoAb! 1
M 2 mukpocxembl DD2.1 u paspewaert paboTy
MOAYNUPYIOLLErO (TaKTOBOrQ) reHepaTopa 3ByKOBO-
ro curHana.

YepTex neyaTHom nnathl pene BpeMeHu CO 3BYKO-
BOVI MHOAMKALMEN C PACTIONIOXKEHVEM QSIEMEHTOB MOo-
Kas3aH Ha puc.6.

4. Pene BpeMeHU CO 3BYKOBO MHAMKaLMEN Ha
mukpocxeme K176J1A7 u TpuHucTope

MpuHUMNUanbHas cxema pene BpeMeHU Co 3BYKO-
BO MHauKaumen Ha K176J1A7 v TpuHUCTOPE nokasa-
Ha Ha puc.7. OHO CoOoePXUT BPeEMA3a4atoLLUN

Mo,u,ynmpylom.mm (TakTOBBIN) reHepaTop cobpaH
Ha norudeckux anementax DD1.3, DD1.4 u TpaH3u-
cTope VT 1, OH COBMECTHO CO 3BYKOBbLIM U3MNyyaTenem
BF1 (KPX-G1209A) o6ecreunBaeT nogjady npepbi-
BUCTOr0 3BYKOBOIO CUrHana, reHepypyeMoro aTum
3BYKOBbLIM u3ny4arenem. iameHeHve oninTesisHOCTU
MMMYNbCOB 3BYKOBOIO CUrHaNa AOCTUraeTcs nonbo-
pPOM COMPOTUBIIEHUSA MOACTPOEYHOro pesncTtopa R5.

Bo Bpems pabothl TaimMepa Ha Bbixoge 3 DD1.1
[eACTBYET HanpsiKeHne «HU3KOro» YPOBHS, KOTOPOe
yepes peanctop R3 v anon VD2 nogaeTcs Ha BXOAbl 8
1 9 DD1.3 n 3anupaeT reHepartop 3BYKOBOr O cUrHana.

Mo okoH4yaHuO paboThl TaMMepa Ha Bbixoge 3
DD1.1 peiicTByeT HanpaXeHne «BbICOKOro» YPOBHS,
KoTopoe yepea pesuctop R3 n auop VD2 nopaetcs
Ha Bxoabl 8 1 9 DD1.3 1 paspeluaet paboTy reHepa-
TOpa 3BYKOBOIO cuUrHana.

5. Ewle ogHO pene BpeMeHU CO 3BYKOBO MHOU-
Kauuei Ha Mmukpocxeme K176J1A7 u TpuHucTope

MpuHUMNMansLHaa cxema 3TOro Pene BPpeMeHu rno-
KazaHa puc.8.

Ee oTnnumne ot npeablaylier cXxembl TOMBKO B Ha-
NNYUY AOMNOJHUTENBHOMO KJTHoYa B LIENY YpaBnsioLLe-
ro 9/IeKTPO4a TPUHUCTOPA U OPYrOM TuUne 3BYKOBO-
ro uanyyarens.

y3€n, BbIMOJSIHEHHBIV Ha JIOrUYECKOM 21IeMEHTE
Mumkpocxembl DD1.1, koHaeHcaTope C1 v pesu-

ctopax R1 u R2. Ha normnyeckomMm anemeHTe
DD1.2 BbinonHeH wmHBepTOp. Ha TpuHuctope
VS1 cobpaH aNeKTPOHHbBIN KoY, HArPy3Koi KO-
TOPOro CNYXKUT 3BYKOBOW U3Jy4aTesbs CO BCTPO-
eHHbIM reHepaTopom BF1 tuna KPX-G1209A.

B ncxogHoMm cocTosiHuy koHaeHcaTtop C1
paspsikeH, Ha BbiBoge 3 DD1.1 pelicTByeT Ha-
NMpsXKeHue «BbICOKOrO» YPOBHS, a Ha BbliBoae 4
DD1.2 npu 9TOM OENCTBYET HaMpPsXXeHne «Hn3-
KOro» YpOBHS, TPUHUCTOP VS1 3aKkpbIT.

Mpu HaxaTuM Ha NycKOBYlO KHonky SB1
koHaeHcaTop C1 3apsKaeTcsd TOKOM A0 Hanps-
xeHusa 9 B, Ha Boixoge 3 DD1.1 neicTByeT Ha-
MPSKEHNE «HU3KOrO» YPOBHSA, & YPOBEHbL Ha-

Vst
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LlOKOJ'IEBKa BrNeMeHToB
101E
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INMpumeyanue: 38ykoeas cueHanusayust BF1 exmovaemes nocne
3a8epweHus pabomsl pene spemen.

npsxeHus Ha Bbixoge 4 DD1.2 meHseTcs ¢
«HU3KOro» Ha «BbICOKUIA», TPUHUCTOP VST OT-

KpbIBAETCA 1 NoaroTarnneaeT paboTy 3ByKOBO-
ro uanydarens BF1 (KPX-G1209A).

Mpwu paspage koHaeHcaTopa C1 yepes pe-
3ucTopbl R1 1 R2 0o HanpsXeHus npuMepHo
4,5 B coctodaHue anementos DD1.1 n DD1.2
BO3BpallaeTcs K UCXOAHOMY, TpuHUcTOop VS1
nponomkaeT ObiTb OTKPbLITLIM 6n1arofaps KoH-
neHcaTtopy C3*, 4yto obGecnedyuBaer paboTty
3BYyKOBOro curHanmaatopa BF1 (KPX-G1209A)
nocne: OKoH4aHua pPaboTbl OCHOBHOIO perne
BpemeHu. KonmyecTro MMMyNbLCOB 3BYKOBOIO
curHanuaaropa rnocne oKoH4YaHus paboTsl pe-
e BpeMeHu gocTuraeTcs noabopomM Benuymn-
Hbl @MKOCTM KoHAeHcaTopa C37*.

LiokorneBka anemexTos
KT3158 PR KY10ME
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ceButya D-Link DES-1024D

Huxkonaii Bnaciok, r. Kues

OnaviH U3 BapuaHTOB VIMITYJ/IbCHOro 6J10Ka nMuTaHus
(UIBl1) cButHa (kommytatopa) D-LINK DES-1024D
OblJ1 PACCMOTPEH aBTOPOM B cTartke [1]. B onvcaHHOM
UBI npumersieTcs mukpocxema A6351. Otot UBTT
BbIJAET Ha BbIXOAe HanpsbkeHne +3,3 B, n TpaH3ucTop
BbIXOZHOrO KJ1H04a 3T0ro 6710Kka HAaXOAMUTCS BHYTPY MU -
kpocxembl. OOHaKo, PEMOHTUPYS 3TV YCTPOVCTBA, aB-
TOP CTOJIKHYJICSI C TEM, YTO TOYHO B TAKUX XK€ MOLESISIX
CBUTHA N3rOTOBUTEJIN MPUMEHSIIOT VIHbIE cxeMbil VIBTT.

B aTovi cTtatee npuBeneHo onvicaHue Takoro YBIM
Turna DSO-0081-05. B Hem 1Crosib3yeTcsl MUKPOCXe-
ma 65625 v otaesbHbIN CUIOBOL KITHOY Ha r10J1€BOM
TpaH3ucTope, a cam VB[ BbigaeT Ha Bbixoa Harnpsi-
XeHue +5,0 B.

| 0°G+ wadsed

A 22013

Cxema u peMmoHT ewye ogHoro sapuanta UBIM

Mpuwepwnin B peMoHT cButd D-Link mopenu
DES-1024D npousseneH B Kutae. Ero uMnynbCHbIn
6nok nutanusa (UBIM) Tuna DSO-0081-05 cMoHTUPO-
BaH Ha O4HOCTOPOHHEN NeYaTHOM nare pasmepamm
75x50 MM (puc.1), ycTaHOBNEH BHYTPM MeTavye-
CKOro KOpryca CBUTHa U UMEET CReayoLne TeXHU-
YecKkue xapakKTepPUCTUKN:

® NOMNYCTUMbIE HaNPsXeHUs 3J1eKTpoceTu
~(100...240) B, npu Toke 0,3 A;

® BbLIXOJHOE CTabWIN3VPOBaHHOE HaMpPsKeHUe
+5,0 B;

® MakCUMasIbHO-A0MYCTUMbIN BbIXOLHOM TOK 2,0. A;

e yacTtoTa npeobpazosanus 50 kI,

MpuHumnuansHas cxema atoro WUBI (puc.2)
BOCCTaHOBJIEHA aBTOPOM M0 MOHTaXY, TakK KaK HalTu
€€ B TEXHUYECKUX LieHTpax 1 VIHTepHeTE He yaanoch.

Haszuauyenue geraneii UbI tuna DSO-0081-05

- Mpepoxpanutens F1 v Bapuctop MOV1 — 3awwmt-
Hbl€ 3N1eMEHTHI. [epBbIV 3aLLMLLIAET OT TOKOB, NMPEBbI-
watowmx 1 A, a BTOPOW — OT HanpshKeHUs a/1eKTpoce-
Tu Bbiwe 275 B.

RT1 — TepMumCTOp, OrPaHNHMBAIOLLMIA MYCKOBOW TOK.

C1, L1 — sarpaguTtenbHbiil Gunstp, npenorspa-
LLAIOLLMI MPOHUKHOBEHWE UMMYJIbCHBLIX Momex BT B
9NEKTPOCETh.

D5-D8, C1 — BbINPAMUTESIbHBIA MOCT U Craxu-
BalOLLIMI KOHAEHCATOP.

IC1 - LLIM-koHTposnep (MC B kopriyce SOT-363).

Q1 — noneBow TPAH3UCTOP, BLIXOLHOW K04 Mnpe-
obpasoeatens VbBI.

T1 — MNyNbCHbIN TpaHchopMaTop ¢ Tpems 00-
MoTKamu: 1 — nepBuYHas, NpuHuUMaloLLaa Ha cebs
npeobpasoBaTesibHblE UMMYJILChI OT KJt04a; 2 — BTO-

- puyHaga obmoTka, 06ecneymBaioLLas NMTaHne MUKPO-

cxembl B pabovyem pexumme; 3 — ToXe BTOpU4YHas
0o0OMOTKa, BbIAAET UMMYJIbCHOE HaNPSXEHNE Ha Bbl-
npamuTens HanpsxeHnsa +5,0 B.

R1, R2, C4 - uenb 3anycka MBI npu BKIOYEHNN.

D2 — BbINPAMUTENDb, 3aPSKAIOLLMA KOHOEHCATOP
C4 yepes R4, obecrieynBas nuTaHUe MUKPOCXEMbI
npuv pabote UBIT.

R14, R15 - racawme pesucTopbl, co3paloLlme
HeoOXoOMMbI MOTEHLMAN Ha 4-M BbIBOAE MUKPOCXE-
mbi IC1.

R7 (2 BT) — patuuk Toka. CHuMaemoe C Hero Ha-
npsxeHue, yepea racawmii pesnctop R13 nogaetcsa
Ha 4-1 BbiBOL, IC1. MNpu neperpyske UBI1, cHumaemoe
¢ R7 Hanps>xeHue NpeBLICUT YCTaHOBJIEHHbIV MOPOT,
1 MUKPOCXEMa NpeKpallaeT nogady MMryJsbCoB Ha
3atBop (G) Q1 v aTKMm BbikmouaeT VBT,



C10 — He ycTaHOBRNEHHLIV u3rotosmutensMu SMD-
KOHOEHcaTop (Ha CXeMe rokasad MyHKTUPOM), ero
HasHauyeHne CrnamMBaTbh WUMIMYbCbl HAMPSKEHUS,
CHUMaemble ¢ aatumka Toka R7.

R3 — orpaHuuuBalolmn pe3ncTop B Lieny 3aTso-
pa (G) Q1.

R5 — pe3ncTop UCTOHHMKE OTNOPHOI0 HarpPaXeHns
MC IC1.

D1, R6, C3 — memndepHasa Lenoyka, npensar-
CTBYIOLLAA BbiGpocaM HanpsikeHus Ha kmoye Q1 B
MOMEHT ero sanupaHung. 3T BbIOPOCHI MOTYT MPEBbI-
LaTh HanpsXxeHusa cetu B 3-4 pasa.

D3 — puog, LLloTku B BeiNnpsiMuTensHo Lenm +5,0 B
(ycTaHOBNEH Ha paguatope).

C11, R18 — RC-ueno4ka, noaxmodyeHHasa napan-
nensHo anony LoTkm D3 n npenHagHayveHHas onis no-
[ABJIEHUS BbICOKOYACTOTHbIX «3BOHOB», BO3HUKa-
IOLLIAX MNPV BEINPAMIEHUN NEPEMEHHOIO TOKA.

C8, L2, C9 — crnaxwuBaoLuii GuibTp BO BTOPUY-
HoW uenu +5,0 B.

RA - HarpysouHbiii (SMD) pesnctop, OCyLLecT-
BASIOWMIA Harpysky Ha uenb +5,0 B, 4to Heobxoam-
MO 119 HopMasibHoM paboTel BT npu manoi Harpys-
Ke uin paboTe Ha «XONOCTOM XOy».

D4 — cTabunmuTpoH, cpe3atoLLmii BeiOPOCH! Hanps-
xeHus B Lenu +5,0 B, KOTopbie MOryT BOSHUKHYTh MK

" BHELLTATHBIX CUTYaLMsIX. STUM OH 3alUMLLEET MUKPO-
CXeMbl OCHOBHOW MiaThl CBUTHA OT NMOBPEXAEHUS.

OnTpoH IC2, perynupyembiii ctabunutpoH IC3 u
netanu R8, R9, R12, C7, R11, R19, C6 — anemeHThl
neTnu oTpuLaTensbHol obpatHol ceasu (O0C), koTo-
pas obecneurBaeT CTabunM3aumio BLIXOLHOIO Hamnps-
eHua +5,0 B npu nameHeHunn Harpysku UBI n Ha-
npsbxeHusa cetr ot 100 go 240 B.

OnTpoH IC2 coBMECTHO C UMMYNBCHLIM TPaHchop-
MaTopoM obecnevymBaeT rajbBaHUYECKYIO Pa3BA3KY
BTOPUYHbIX (BbIXOAHBLIX) 1 MEPBUYHbLIX Lienel UBIT.

MeTna o6paTHOM CBA3M, YNPABAAT MUKPOCXEMOM

IC1, u3MEHSET CKBXHOCTb (OJINTENBHOCTb) UMIMYI1b-
coB, nogaesaembix ¢ Bbixoga MC Ha Q1, a ¢ aToro
TpaH3UCTOPa B MEPBUYHYIO OOMOTKY TpaHChOpMaTo-
pa T1, B 3aBUCUMOCTU OT U3MEHEHUS BENNYNHBI Bbl-
XxoaHoro HanpskeHusa UBIT.

PerynupoBaHue oCyLeCcTBASETCA NYTEM CpaBHe-
HUS BEeNUYYHbI BbIXOOHOrO HanpsbkeHusa +5,0 B ¢
OMOPHbLIM HaMNPSXKEHUEM, YCTAHOBJIEHHLIM Perynm-
pyembiv cTadbunutpoHom IC3. JTiobble nsMeHeHus Be-
JNINYUHBI BEIXOAHOro HanpskeHus +5,0 B Bbi3biBAKOT
U3MEHEHUs1 MHTEHCUBHOCTI CBEYEHUS CBETOOMOOA
ONTPOHa (BbIBOALI 1-2), 4TO NPUBOOUT K USMEHEHUIO
conpoTuBneHus GOTOTPAH3UCTOPHOW STOrO Xe Orl-
TpoHa (BbiBOAbI 3-4), a crneoBaTesibHO, Y BENNYUHDI
HanpsxeHus Ha Boisoae 2 IC1.

Ecnv HanpskeHue +5,0 B ymMeHbLIWIOCh, TO YyMe-
HbLUAETCHA Y MHTEHCUBHOCTb CBEYEHUS CBETOAMOOa
ONTPOHA. 3TO BbI3LIBAET YBENNYEHNE CONPOTUBIIEHUSA
dOTOTPaH3nCTOPAa ONTPOHA. [pKr STOM YMEHBLLIAETCH
HanpsxeHue Ha BeiBoae 2 IC1, o IMTENBLHOCTb UMMYJIb-
coB Ha BbiBoge 6 IC1 yeenvumBaeTtcs. Koy Q1 Oyzer
HaxoOouTbcs 6oNnee IMTENLHOE BPEMSA B OTKPLITOM CO-
CTOSIHUM 1 OTOACT H0oJibLUe SHePrum B 06MOTKY 1 Tpax-
chopmartopa T1, oTyero HanpskeHve Ha BTOPUYHOMN
0OMOTKe 3 YBENMYMBAETCA U HAMPSXKEHWE Ha BLIXOAE
BO3pacTaeT 0o +5,0 B.

Mpu yBENMYEHUM BbIXOOHOrO HanpsxeHus WBIM
MPOLECC PerynvpoBaHus UOET aHaNIOMUYHO, HO C TOY-
HOCTb 00 Ha060pPOT

Pemout UBIM DSO-0081-05. OGLuMe NONIOKEHNUS

MiMnynbCHble 60KM NUTAHUS CBUTYEN NMOCTOAHHO
BKJIIOYEHbI B 3/IEKTPOCETH U rO4aMu He BbIKIIOHaEeT-
cs. MpakTuka nokasbiBaeT, 4To Yepes 3...5 net Henpe-
PbIBHOW paboThl OHM BbIXOAAT U3 cTPosi. Ocobo rybu-
TensHo Ha pabotocnocobHocTb MBI okasbiBaeT
HeCTabWUIbHOCTb HAaMpPsKeHUs CEeTW, a Takxke ero
CKauky 13-3a yOAPOB MOJIHWI, 3aXN1ECTHIBAHUS BO3-

oMUHaNLHOoe
HanpskeHus ~220 B
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OYLIHBIX MPOBOAOB NPY CUIIbHBIX BETPaX, HAPYLLEHNUS
KOHTaKTOB HYNIEBOIO NPOBOAA B CTaPbIX 9NEKTPOCe-
Tsx. Monpo6Ho 06 aToM CM. B [2].

3ameTumMm, 4To B 3TUX Bniokax Hanbonee HeHaaex-
HbIMU JeTanamMu SBNAITCS ANIEKTPONNTUYECKNE KOH-
[EeHcaTopbl.

PemoHT MBI HauuHaloT C BHELLHEro 0CMoTpa, npu
KOTOPOM BbISIBNSIIOT SBHO MOBPEXOEHHbLIE OETanu,
OCOBEHHO B3AYThIE 3NEKTPONUTUYECKUE KOHOEHCATO-
pbl, LENOCTb TOKOBEAYLLMX AOPOXEK U OTCYTCTBUS
TPELLUMH B nankax. YTo KacaeTcs snekTpoNnuTUHeCcKmnx
KOHOEHCATOPOB, TO OHU MOTYT UMETh 32HVBKEHHYIO
€MKOCTb UK yBenuieHHbI ESR, HO BHeLUHe BbIrna-
[ETb HOPMasbHO.

Ecnv OTCYTCTBYIOT NPUOOPLI ANA USMEPEHUS 3TUX
rnapamMeTpoB, TO MOXHO 3aMEHUTb BCE UV HaCTb SMeK-
TPOAUTUHECKNX KOHAeHCcaTopoB VBT (npodunaxktuye-
CKW), OT 3TOro 610K MNTaHWs TONBKO BbIMIPAET, Tak Kak
C HOBBIMI KOHOEHcaTopamu oH 6yaeT JONroBeYHee.

XapakrepHbie HevicnpaesHocTy UBIN DSO-0081-05

1. Mpw Bko4eHuy B anekTpoceTs VBl He paboTa-
€T, MPVi 3TOM MPEeLOXPaHNTE b U 0JIeBOV TPAH3UCTOP
UCTIPABHbI, SIBHbIX MOBPEXAEHWI HE HAabI0AaeTCs.

MpuynHa — 3HAYUTENBHOE YMEHbLUEHWE EMKOCTY
3NEKTPONUTMHECKOro koHaeHcatopa C4 nnuv ysenu-
yeHue ESR. BbiaBngeTcs ¢ NOMOLLBIO U3MEPUTENEN
emKkocTu 1 ESR.

2. lNpu Brio4eHn B anekTpoceTs, MBI He pabo-
Taert, cropes npegoxpaHutess F1.

Bo3MoXHble Npu4mHbl — NPOBOIN OAHOro U3 cne-
OyOLLMX PaAMO3NIEMEHTOB: MOJIEBOrO TPaH3ucTopa
Q1, ouopoB mocTta D5-D8, koHgeHcaTopos C1, C2.
[MpY4KHbI, BbI3bIBAIOLLME VX «MPODOW», — CKaYKM Nu-
TaloLLLEro HanpsXXeHUs 13-3a aBapum B 1EKTPOCETY
[1] nnn oT MONHUK. BeiSBASIOT NPOBUTLIE 3NEMEHTHI
OMMETPOM U 3aMEHSIOT UX.

Mpw oBHapyxeHM NPoB0os NONEBOIO TPAH3UCTO-
pa Q1 Bcerga cropaet gat4mk Toka R7 n mukpocxe-
ma IC1. CnegyeTt NOMHUTb, HTO MOTYT NOBPEOUTLECS U
apyrve pagmnoanemeHTsl ux o6Basku. MNpu 3ameHe
natyuka Toka R7 (1,5 Owm, 2 BT) HOBGIV pE3UCTOP OOM-
>XEH UMETb TOYHO Takoe CONPOTUBRIEHNE 1 MOLLUHOCTb.

[poBepKy Ha OTCYTCTBUA KOPOTKOIro 3aMbikaHnd
HeobX0oOMMO MPOU3BECTY U B HU3KOBOJILTHOM HacTu
WBI. 3aeck MoryT ObiTe NPOBGUTLIMU CTABUNUTPOH
D4, anexktponutuieckue -KoHoeHcatopel C8, C9,
avon LoTku D3.

lMocne 3amMeHbl MOBPEXAEHHbLIX PAAMO3NIEMEHTOB
YCTaHaBNMBAIOT HOBbLIV NpenoxpaHuTens F1 v Bkioyva-
10T VBT B 3nekTpoceTh Yepes nocnenosaTesibHo BKIIO-
YEHHYIO 3MeKTponaMnoyky HakanveaHua 220 B 100 Bt.

3. lNpu Bko4eHun B anekTpoceTs MBI He paboTta-
€T, Py STOM MPELOXPAHUTE b U MOJIEBOV TPAH3UCTOP
UCIIPAaBHAI, & S/IEKTPOSIUTUHECKME KOHAEHCATOPhI MPO-
BEPEHbI, a HevicripasBHbie 3aMeHeHbl. [1ofo3peHve rna-
Aaet Ha muykpocxemy IC1, kak ee npoBepuTsL?

MpoBepky paboTocnocobHOCTY MUKPOcxembl ICT
MO>XHO NPOU3BECTU, He Bbinameaga ee. [1ns a1oro Ha
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BpeMs MPOBEPKM CleayeT 3aKopOTUTb NEPEMbIYKONA
pesuctopsl R1, R2. Janee k BoiBoay 6 IC1 oTHOCU-
TENbHO KOpnyca NOOKIUYUTL ocuunnorpad, a K Bbi-
BOAY B — 3NeKTPOHHbIY BoALTMETP. Ko Bxoay «~220 B»
VBl nogknounTb PErynupyemMblii MICTOYHMK MOCTOSH-
HOro unm nepemeHHoro Hanpsxenus 0...30 B (xena-
TensHo Yepes peanctop 100...300 Om). 3atem nocte-
MEHHO YBENMMYMBAEM HaMNPsHXEHME 3TOro MCTOYHMKA OT
0 B n cnegyv 3a nokasaHuaMu BOJIsTMETPA Ha BbiBO-
ne 5 IC1. Mpwu poctrxkeHun 3HaveHnsa +12...13 B Ha
3TOM BbIBOZE, MCMPABHAA MUKPOCXEMa 3anycKaeTcs,
u 6yneT paboTaTtb NMPU CHKEHUN HaMPSXKeHus 0o
+10 B. Mpwn aTom ocupnnorpad gokKeH nokasark M-
nynbcbl amnautygon okono 10 B. MNocne okoH4yaHus
NpoBEPKK He 3abyabTe CHATbL nepembitky ¢ R1, R2.

4. UHankaTtopbl Ha CBUTYE CBETSTCH, HO OH HE
BBbIMOJIHAET BO3/IOXKEHHbIE HA HEro QYHKUMN, T.€. HE
06bEeaNHSAIET MOAKITIOYEHHBIE K HEMY KOMIMbIOTELH! B
EAUHYIO KOMIbIOTEPHYIO CETh. Takasi HeUCPaBHOCTb
MOXXET MOsSIBUTLCS [10C/1€ HECKOJIbKUX NIET PabOThI.

OcHOBHaga Npu4MHa — 3aHUXEHHOE BbIXOOHOE Ha-
npsekeHne MBI ceutya, 1n3-3a notepm eMKOCTY KOH-
neHcatopoB C2, C8, C9 (6onee yem Ha 40%), vnm
HEUCMNPABHOCTX Lenu obpaTHol cBs3u. [oaTtomy
BHa4ase npoBePSAOT EMKOCTb KOHAEHCATOPOB, a Mo-
CJie — 3NIeMEHTHI Lleny 06paTHOol CBA3N.

Ho cBUTY MOXET HE BbINONHATL CBOU (PYHKLNIA 1
He Mo BuHe Onoka NMUTaHus, a n3-3a 3aKOPOYEHHbIX
BbIBOOOB B rHe3nax RJ-45 (noptax ceutya). Cneny-
€T NPOBEPUTH NX COCTOSIHUE. s

Mocne pemorTa VIBIN HEOBX0OVMO VICTILITATL EFO
Ha paboTOCNOCOBHOCTL B TEHEHUE HECKOJIBKYX YaCOB
1 CNOCOOHOCTL BblOEPXNBATL PACHETHYIO Harpy3Kky
B2A.

Mepepn sBkmovenviem VBl npoBepstoT OMMETPOM
Ha OTCYTCTBUS KOPOTKOrO, Kak B BbICOKOBOJILTHOW, Tak
¥ B HM3KOBOJMLTHOM Lenax. 3aTeM HarpyXaioT LEemnb
+5,0 B namnoukoii 6,3 B 0,28 A, koTopas aBNSeTCs UH-
OVKaTOPOM ero paboThbl, 1 BKIOYaloT B ceTb ~220 B
yepea NnocriefoBaTeNbHO BKIIIOHEHHYIO namry Hakanu-
BaHug 220 B 100 BT. 3T1a namnoyka mMcrnosib3yeTcs
TONBKO Ha Bpems ncnbitanui VMBI, oHa salumiiaeT ero

" 1 BNeKTPOCEeThb OT TAXKEesbIX MOCNeACTBUA, MPY BO3-

MOXHBIX MPOBOSIX B PaAMO3NEKTPOHHbLIX aNIEMEHTax. B
kadecTtse Harpysku 2 A uenu +5,0 B MOXHO mcnons-
30BaTh AMEKTPONIAMIMOYKY OT aBTOMOOWNS, MOTOLIMKIA
WY MOLLHbBIE PE3UCTOPDI.

Mpw pemoHTe VBT cnenyet nOMHUTb, YTO €ro nep-
BUYHBbIE LIENM HAXOOATCH MO OMacCHbIM ONF XUSHU
dasHbIM HanpsxeHvem. NosTomy cnemyeT NPOosBASATh
OCTOPOXHOCTb.
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Oco06eHHOCTH U PEMOHT TEJSIEBU3OPOB HA
npoueccopax cemeicrsa TMPA88xx dbupmbl TOSHIBA

Pycnan KopHueHko, r. Xapbkos

(Mponosmxenne. Havano cm. B PA 1/2013)

MbI npoaomxaem rnybvkaumo CTaTby, B KOTOPOH
aBTOP AEJINTCS CBOVIM OrMbITOM PEMOHTA TEJIEBU30P0B
Ha npoueccopax cemerictea TMPA88xx ¢upwmbi
TOSHIBA, a Ha cTp. 32, 33 pasmeLlleHa eLle oagHa cxe-
Ma TesieB130pOoB C rpoLeccopamu 8873/8891. Ewie
JIBE CXeMbl TEJIEBM30POB C MPOLIECCopamMy CEMENCTBA
TMPA88xx onyb/inkoBaHb! Ha BKNIaAKE MpeabiayLero
Homepa. B aToM HOMepE aBTOP PacCcKa3biBAET O He-
UCNPaBHOCTSX UMIMY/IbCHOro 6s10ka nuranvsa (UBI)
cTpoyHo paseeptku (CP) Tenesn3opos Ha rpoLec-
copax cemevictea TMPA88xx, a Takxe AaeT PEKOMEH-
Aaum ro 3ameHe HevcrpasHbix TAKC.

TunoBbie HeucnpaBHOCTU GroKa MUTaHUA U
CTPOYHOW Pa3BepPTKUA TENIEBU3OPOB Ha OCHOBE
npoueccopoe cemerictea TMPA88xx

«Telefunken 2119» (MK — 8891CPBNG6KU3).
TeneBu30p He BKITIOYAETCS

HeucnpaseH WBI, BblWAuM M3 CTPOS 3NEMEHTHI
V503 (ST1802HI), V501(A1015), V502(DA3807),
D515(8V2), D551 (HER207) 1 CTPOYHbIA TPAH3UCTOP
V441 (ST1803DHI). lNMocne 3ameHbl HeUCnpaBHbIX 3)1-
EMEHTOB, B IEXYPHOM PEXMME BCE HAMPSHKEHUSA MPU-
LU B HOPMY, a NPy NepeBoLe B pabounii pexmm no-
ABUIICS «CBUCT» B parioHe VBT, n HanpshxeHre nutaHus
CP (+ 115 B) noHuaunock 0o 75 B (MponopumoHansHo
YMEHBLLIEHEI 1 BCE OCTaJlbHbIE BTOPUYHBIE HAMPSKEHNUS
WBIM), HarpesaeTca TpaH3aucTopV503. MNMpuyviHa Henc-
npaBHOCTY — 06pbIB peaucTtopa R517 (1 kOm). O6pkIB

[AHHOIro pesncTopa NPOUCXOAUT NPaKTUYECKN BCerna
npu Bbixoae ua ctposi MBI Takoro tnna [4, 5].

«Erisson 1430» (8891CSBNG6KF8). Tenesu-
30p He BKJIIOYaeTcs

PaspylieH kopnyc MUKPOCXEMbl KOHTpOJIEpa
MBIM N801 tnna STR-G5653 (6bi1a noeHTUGULLUPO-
BaHa rno waccu ETA-1). Kpome Toro, Obis1 0BHapyXeH
HeucnpaBHbIi o VD806 (BKo4eH Mexay BbiBOOA-
Mu 2 1 3 N801). Mpu nogknoyeHnm K Bbixoay B+ (Ha-
npsbkeHne nutaHusa CP) UCToYHMKa B KQ4ecTBe Ha-
rpy3ku Namnbl HakanmeaHua 220 B 25 BT o paboTan
HOpMaJibHO, & NpU ee 3aMeHe Namnon MOLLIHOCTLIO
60 BT HanpsixeHue B+ cHusunocs go +40 B. Heuc-
NMpaBHbIM OKa3ancs Pe3nucTop TOKOBOrO AaT4MKa Cu-
nogoro kitoda R803 HomuHanom 0,22 Om, conpoTuUB-
JIEHNEe KOTOPOro BO3pocrio 4o 3,2 Om.

«SHIVAKI STV 2187» (8897CPBNGG6PNY).
TesieBu30p He BKITIOYAETCS

Bu3ayanbHblli OCMOTP BbIABWA Nporap nanky Ha
pasbemMe CTPOYHbIX KaTylleK, TakxXe OBHapyXeH
HeucnpapHbl BbixogHOW TpaH3ucTtop CP Tuna
25D2499. lNocne BOCCTaHOBNEHWS MOHTaXa 1 3ame-
Hbl TPAH3UCTOPAa OTCYTCTBYET KapoBas pPas3BepTka.
HeucnpasHa MMC KP STV9378 (BcTpedaeTtcs Bpak
naHHon MIMC). BoamoxkHa Takke yCTaHOBKa MUKPO-
cxem STVI302, LA78040 (78041), AN5522, TDA8172
v OPYrvix ee aHanoros.

«JINLIPU JIP-1488» (8891CPBNG6KU3) TB He
nepeBoAMUTCS U3 AEXYPHOro pexvma B paboymii

HanpspxeHns nutaHms Ha Beixoge VBT B HopMme.
Mocne yctaHoBky uncton EENMPOM u BkntoveHus TB
MPOUCXOOUT 3anyck, cnbiiHa padota KP, BudyansHO
HabMAAETCHA HANMVYUE HaNPSKEHWS Hakana Ha no-
LorpeBaTensax KMHeECKona, 04Hako 3acBETKU pacTpa
HeT. HYepes Heckonbko cekyHa, TB nepexogut 8 P 1
He Ha 4To Bonblue He pearupyeT. Heobxooumo 3a-
nporpammuposate EENMPOM npoLwinBekoin, COOTBET-
CTBYIOLLLEN OaHHOMY MPOLECCOpPY.

«Shivaki STV-2189» (TMPA8891CPBNGG6NAS).
PacTtp cyxxeH Mo ropu3oHTasii, BepXHsIs 4acTb
usobpaxkeHuns (kagpa) UCKaXkeHa (3aBopoT)

HanpsikeHne nutanus CP 3aHwxeHo o 70 B Bve-
cto +112 B u He perynupyeTtcs. MNMpunyunHa Heucnpas-
HoCTU — TpaH3ucTop V512 (25C3807) B UBIT.

«Toshiba 15CSZ2R» (TMP 8801CPCNG4UD7).
lMocne BkIIIOYEHUSs] TE/IEBU30P, OH HAXOAUTCS B
AexypHom pexume (AP) w He pearvipyet Ha
KHOTIIKU JIOKa/IbHOM KnaBuatypel v MAY

HanpspkeHue B+ npu BKIOYEHWN arinapara B Te-
YEHME HEeCKOJIbKUX CeKyHA paBHO +115 B, a 3artem
cHwxaeTca oo 78 B. MNpwu 3ameHe koHTponnepa VBT
Tuna STR-W5753A nedekT He ycTpaHuncs. MNpuyanHa
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HEeuCnpPaBHOCTU — «yTedka» cTabunutpoHa D818 Tu-
rna DZ13BSC (noaxno4eH k 6a3e TpaHaucTopa Q819).
Ha nnate padHHbili CTaBUANTPOH OLWNMBOYHO 0603Ha-
YeH Kak amof.

«CRYSTAL» (TMPA8891CSCNG6V12). lNocrne
BKJIIOYEHUSI OTCYTCTBYET Pactp

He paboTtaet BLIXOZHOM Kackaf, CTPOYHOV pa3BepT-
Ky, UMNYJbChl 3arycka Ha apaisep CP noctynaior. Mpu-
YyMHa HeucnpaBHOCTU — O6pbLIB pesuctopa R437 (Ha
VIMEIOLLIIXCS! CXeMaX OH He YKa3bIBaeTCs ), Yepes KoTo-
pbii «XONOOHBIN>» BbIBOL, BTOPUUHOM 0b6MoTk TMC un
aMUTTEP BbIXOAHOro TpaH3vcTopa CP coenmHaTes ¢
«3emMreit» waccu. LiseToBasi MapKMpoBKa Ha Kopryce
pesucTopa obropena, B TENEBU30Pax C aHanorn4Hom
cxemoli CP [4, 5] ero conpoTusneHme pasHo 8,2 Owm, a
MOLLIHOCTb 5 BT. OHaKko B faHHOM LLIACCU MOLLHOCTL pe-
31cTopa CocTaBnana Bcero 2 BT, ncxoas ns yero, ero Ho-
MuHaUn 6bin BbiBpaH pasHbiM 3,9 OMm.

«SUPERMAX STV2125L» (8821CSNG5BES).
Mocne 5 muH paboTbl BpeMeHaMy nponagaer
3BYK, a 3aTeM HapyLianach CUHXPOHU3aLus. Ye-
pe3 HeKOTopoe BpPeMs MOJIHOCTbIO MponagaioT
3BYK U U306paXKeHne

MpuunHa HencnpaBHOCTU — cTabunutpoH VD833
(Z5,6) B uenu ctabunmaartopa 5 B.

«Toshiba 15LZR17» (8891CPBNG6JCO). He-
pe3 5 MuH paboThl Te/IeBU30Pa HAYNHAET MyJib-
CUpOBaTh Pa3Mep Mo BepTUKaIu

Mocne samens! LLVIM-koHTponnepa STR-W5753A
HEWCMPaBHOCTL YCTPaHWUMACh, HO Yepes 2 MeC. CHOBa
nosasunace. Mpu oxnaxaeHnn paayaTopa MUKpocxe-
Mbl STR-W5753A dpr3om (aLeToHoM) naobpaxenue
BoccTaHaBnmBaeTcs. OpHMM 13 BapUaHTOR yCTpaHe-
HUS HeucnpaBHoCTY 6e3 3ameHbl STR-W5753A asng-
ertcs 3amMeHa SMD-koHgeHcaTopa C880 (0,01 mkd)
MAEHOYHbIM KoHOeHcaTopom HomuHauiom 0,047 mk®d
Ha 50 B n ycTaHoBkoi mexay «3emneri» (GND) v BbiBO-
nom 5 STR-W5753A (VCC) ctabunutpoHa Ha 36 B/1 Bt
(DZ36V0), B COOTBETCTBUU C CEPBUCHLIM DIONNIETEHEM
ons wacey SCG-1316A-H2 (mopens «JVC AV-21LMT3»).
Mocne nepBoro Xe BKoYeHUs annaparta YroMaHyThie
«MynbCaLy» BO3HMKAIOT 1 nponapatot 4epes 30...45 ¢,
a Jasnee Tenesusop pabortaet ctabunbHo. Nocne 3a-
MeHbI koHaeHcaTopa C864 (220 mk® 50 B) koHaeHca-
Topom 47 mx® 50 B nedext NonHOCTLIO yeTpaHeH. Kak
[OTMONHEHME, CornacHo BionneTeHto oT JVC, MOXHO na-
pannenbHo C864 BKIOUUTEL MNEHOUHbIV KOHLEHCAToP
HoMuHanom 0,01 mk®d Ha 50 B.

«Orion SPP2122F» (8851CPNG6N59). Tene-
BU3OP He BiUIoYaeTcs 8 [IP, oTCYyTCTBYET Hamnps-
xeHue nuraxHus CP

MpuurHa HeucnpasHOCTU — NMPOBOIN BLIXOOHOTO
TpaHanctopa CP Q402, oH 6bIn 3aMEHEH TPaH3UCTO-
powm Tuna D2499.

«Orion SPP2122F» (8851CPNG6N59). B teye-
Hue 1...2 4 paboTs! TENNEBU30PA BbIXOLUT U3 CTPOS
BbixoaHOU TpaHauctTop CP

HevcnpaBHOCTh Bbi3BaHA NEPErPEBOM TPAH3UCTO-
pa (tTeMnepatypa ceeilie 80°C) no npuynHe ysenuye-

Hua ESR (3KBMBaNEeHTHOro NOCAen0BaTENIbHOIO CO-
MPOTUBIEHNS) SNEKTRONUTUHECKOr0 KOHAEHCaTOpa B
Lleny NuTaHus gpansepa BbIXOgHOro TpaHauctopa CP.

«TCL 1418» (8821CNRG5JB2). Yepez 5 muH
rnocne nepesoga Tesieeusopa B paboyui pexum
(PP) B ueHTpe 3kpaHa NosiB/iSeTCs BePTUKaIbHasA
Genas rosoca, rNOCAe 4ero rnpPpouCXoauT «Bbibu-
BaHue CTPOK»

Hanpspkenue B+ (+112 B) ctabunbHo, HeMcnpaseH
BbIXxoAHOM Tpan3ucTop CP tuna 25D 1555. OH 3ame-
HeH aHanorom tna ST1803D.

«Telefunken 2973» (8891CPBNG6KUS). Tene-
BU30pP HE BK/IIOYaeTCcs

OBHapy>KeH HeUCPaBHbI BbIXOAHOW TPAH3UCTOP
CTPO4HON pasBepTkn Tuna 2SC5296 1 CTPO4HLINA
TpaHchopmatop (TAKC) Tuna BSC27-Z1001, koTo-
pbiAi Bbin 3aMeHeH aHanorom Tuna HR80285. [Mpu
BKJIIOUYEHUY TeNeB13opa B CETb U MepeBoae ero 13
[EXYPHOro pexmnMa B paboumii CAbILLIHO, 4YTO MOABS-
€TCS BbICOKOE HarpsikeHue, Npu 3TOM CUSTbHO Harpe-
BAETCs CTPO4HLIV TpaH3ncTop. HanpsxeHne B+ yme-
Hbliaetcs ¢ 130 go 90 B. He pekomeHayeTcs 40nro
JepxaTb annapart B JaHHOM PEXUME, MOCKObKY BO3-
MOXEH TersioBoi npobon TpaH3UCTOPa BbIXOAHOIO
Kackapa cTpok. Mocne 3amersl auopa D501 (HERSOQ)
HEeMCNpaBHOCTb YCTPaHeHa.

«TCL DT21368SC» (21288), «SATURN ST-
2109B» (8821CRNG5JB2, waccu M28). Tenesu-
30p He BKJIIOHAEeTCH

B paiione nmnynscHoro TpaHcdopmaropa WMl crbi-
LLIEH XapaKTePHbIl «NUCK», KaK NPy KOPOTKOM 3aMblka-
HVVI BO BTOPUHHbIX LIENaX UCTOUHMKA. OBHapYKeH He-
vcnpaBHbIi (Npoboi) BeixogHoW TpaHaucTop CP tuna
D1555, nocne 3ameHbl KOTOPOro TPaH3UCTOPOM
28D1555 1 BkmoqeHun annapata 8 PP cpabatbisatoT
3alUMTHBIE Pa3PbiBHbIE PE3NCTOPLI BO BTOPUYHbIX Lie-
nax TOAKC (npet gbim). TutaHue Buoeo-younutenein
(BY) coctasnset 6onee +300 B, npn 3TOM HaNpsKeHme
B+ B Hopme n cocTaengeT +115 B. lNpuynHa Hevcnpas-
HocTU — 0BpLIB pesnctopa R403 v npoboi KOHOEH-
catopa C420 (10,0 mx® 100 B). B atom cny4ae Ha
«XONOOHbIV» BbIBOL, CTROYHBIX KaTywwek OC noctynaer

" HanpsbxeHue nutaHus CP. KonaeHcaTtop C420 pekoMeH-

OyeTcs YCTaHoBUTL C pabounm HanpspkeHvem 250 B.

AHanornyHas npuynHa HeucrnpaBHoOCTY Npu cne-
AyioLeM MPOsIBAIEHW: NeBas YeTBepTb W TPETb
aKpaHa HYepHas (B CEPBUCHOM PEXUME PETrYIMPOBKA
das3bl paboTaeT), n3obpaxkeHue COBUHYTO BMPaBo,
nepeg atm 610K NUTaHNS COHTaHHbLIM 00pa30M Bbl-
[1aBaJ1 32BbILLEHHLIE BTOPUYHbLIE HANPAXKEHNUS, BbILLIU
13 cTposi Mukpocxema KP TDA9302A (3ambikaHue Bbi-
BOZA NUTAHKS Ha «3EMJTIO») U BBIXCOHOW TPaH3UCTOP
CP tuna 2SD1555. LedekT 9BngeTca TUNoBbiM 415
3TOro Laccu.

«Panasonic» 147 kWtalickoro rpoW3BoLACTEa
(8891CSCNG6V12). Mocrie Brmio4eHys TeieBU30-
pa B cetb cBeTonuon P cBeTTCs, HO annapar He
nepexmoyaercsa B PP Hu ¢ NMAY, vy ¢ jIokanbHOH
KnaBuartypbl



3aHVPKeHbI BCE BTOPUYHbLIE HanpsbkeHus ¢ VIBTT: Ha-
npskeHve nutaHmsa B+ pasHo 35 B, nuTaHne Myukpocxe-
Mbl 3HEpProHesaBvicumMor namaty (EEPROM) okono 2 B.
Mocne oTkIo4YeHWs Lienm B+ 0T Harpy3ku OCTasTbHblE Ha-
npskeHus npywnu B Hopmy, TB nepekstoynnca B PP,
chbllHa xapaktepHaa padota KP («ryn» 50 'y, oT kagpo-
Bbix kaTyLuek OC). lNpoBepka BbIXOAHOrO TPaH3ncTopa
CP tvna MD1803DFX BhisiBuia npoboi nepexona 6a-
3a-amuTTep. JuarHocTMpyeTcs OMMETPOM MOocse OT-
KJTIOYEHNS TRPAH3UCTOPA OT CXEMbI BBUAY «LLUYHTMPOBA-
HUS» BTOpU4HOM 06MmoTkon TMC. Kpome Toro, y aToro
TPaH3UCTOPA BbISB/IEHA HE3HAUUTENbHAS YTe4YKa MEeX-
Oy BblBOZAAMW KOJNekTop-amutTep. lNpu aTom, 1o oT-
KnoyeHus Luenv B+, Tpanauctop CP neperpesancs, HO
MBI He nepekntoyancs B PeXnM 3alupyTbl (OOMOHU-
TENbHbI KOCBEHHbIM NPU3HaK — NEPErpeB Pa3pbIBHOMO
pes3ucTopa no uenv nutaHus B+). Nocne 3ameHbl Tpax-
3UCTOP CHOBa O4YEHb CWIbHO HarpesaeTcs (6osee
75...80°C). MNMpuumHa HENCNPaBHOCTY B CTPOYHbIX KaTyLL-
kax OC: nocne cHatus OC Ha HUX OBHAPYXKEHbI Cnefbl
KapOoHaTa Meau (puc.2). Hukakmx HapyLueHun reome-
TpWM pacTpa npv 3ToM He Habnoganock. lNocne 3ave-
Hbl OC HarpeB TpaH3UCTOpa HaxomoWiICHa B npenenax
55...60°C. HedekT BCTpeyancss HEOOHOKPATHO, MO-
CKOJIbKY Mpuv cOOpKe B TENEBN30PbI ObLIV YCTAHOBNEHbI
ObIBLUNE B YNOTPEBNEHNM KMHECKOTbI OT MOHUTOPOB [6].

HeucnpaBHOCTU, CBA3aHHLIE C BbIXOAOM U3
cTpoga TAKC ;

«Toshiba 21CVZ3R» (8807CPBNG4JF). lMocne
nepeBoga TesieBu3opa B PP v mocneayroLei rno-
MbITKY 3anycka OH cpa3sy nepeksodaercsa B P

Bbina obHapyeHa HeuncrnpasHas Mukpocxema KP
Tna AN5522. lNocne ee 3amMeHbl MPOBEPEHbI BCE Bbi-
xonHble HanpskeHna VBT, B 1P HanpsbkeHue B+ pas-
Ho 70 B, npu nepesoae B PP HanpsxeHne pacTteT u
BO3BpaLLaeTcs K yposHio 70 B, Tenesusop octaercs
B JP. C OTK/1II04EHHOM CTPOYHOM Pa3BEPTKON 3TO Ha-
npsbkenHne coctasnseT 135 B 6e3 Harpysku. Mog Ha-
rpyakoii (namnoii 100 BT Ha 220 B) oHo paBHo 125 B.
Mpu BKMIOYEHUM B paspbiB Lenv nutaHua CP namnbl
60 BT Ha 220 B TeneBu30p BroyaeTcs. imnynbebl 3a-
nycka CP Ha 6ase BbixogHOro tpaHancropa CP npu-
CYTCTBYIOT, HO NafeHue HanpsbkeHus Ha namne cocra-
BnsieT okono 95 B, noatomy CP He paboTaeT. Okasasncs
HeucnpaseH TOKC tnna FMX21A001 (TFB4159AS).

OH BbIn 3aMeHeH nMetoLLMMcs B Hannumim 154-375H
(154-177B). Mpwu Takolh 3ameHe HeOBX0OMMO Nome-
HATb BbIBOAKI 2 1 3 MecTamu, a Boioa, 5 TOKC noa-
KIOUYUTL BMECTO 7, OCTallbHble BbIBOAb! COBMaAAoT.

Mocne Takoi 3ameHbl TAKC paxe yepes BKIOYEHHYIO
B pa3pbiB nutaHus CP namny Tenesns3op cTan onsatb
nepekntoyatscs B [IP. 910 cBA3aHO C 0COBEHHOCTS-
MU CXEMOTEXHUKM 3TUX TENNIEBU30POB. Ha TpaH3ucTo-
pax Q820, Q818 cobpaH Tpurrep 3almuThl C JaTymKa-
Mu — amopamu D470, D818, D370. Auonom D818
KOHTpONMpyeTcs HanpsbkeHne +12 B, koTopoe B cry-
yae yCcTaHOBKM ykasaHHbIx TOKC cocTtaBnseT okono
16 B. [Ing ero cHuXeHns 1 BOCCTaHOBNEHMS paboToc-
noco6HOCTM annaparta JOCTaTOYHO YCTaHOBUTb UHTE-
rpasnbHbIv cTabunuaaTop Tuna 7812.

«Erisson 21F2» (8821CPNG5CR2). TeneBu3sop
He BKJII04YaeTcs

HanpsipkeHue B+ 3aHukeHo o 70 B, neperpesa-
eTcs BbixogHoW TpaH3ucTop CP. Heucnpaeen TAKC
Tuna BSC25-NO101F

«JVC AV-2101QBE» (8897CPBNG6RJ3, wac-
cu CQ). Mocne zameHbl TOAKC neperpeBaertcs
TpaH3ucTop B EW-koppekuuu

[MepBOHa4YaILHO B 3TOM TEJIEBU30PE HE BKJIOHAII-
cs. NMocne 3ameHbl HencnpasHoi MIMC WBI Tuna
STRW6554A, BbISCHUIOCh, YTO AOMONHUTENBHO HEWUC-
npaseH TAKC tnna QQHO0220-001. OH 6bis1 3aMeHeH
VIMEIOLLMMCS B Hanmmyum (ONTUMasibHbIM MO CTOU-
MOCTU U 6nm3kuii no napamerpam) 8-598-834-40
(HR8579). Mpwu yctaHoeke paHHoro TAKC 6bina no-
MoNIHUTENBHO HamoTaHa obmoTka HFB (AFC) Ha cep-
nevnuk TOKC, cocrosias na Tpex BUTKOB. [locne 3a-
MEHbl OKasancs YBEJWYEH pasMep pacTtpa no
BepTukanu 1 no ropudontanu. Nocne 10...15 muH pa-
60Tl neperpesaeTca TpaH3ucTop Q461 (50N20) B
uenu E/W-koppekuuu. PerynmpoBkamu B CEPBUCHOM
pexume nobUTLCS YMEHbLLIEHUs pasmepa Mo ropu-
30HTaNM He yaanoch (He4OCTaTOYHbIV AManal3oH pe-
rynupoBku). Mocne 4yero 6bi1 YMEHbLUEeH HOMWHaN
KoHpeHcaTopa C525, onpepensiowero ojanTenb-
HoCTb 06paTtHoro xoaa, ¢ 0,014 mk®d 0o 0,01 Mkd, a
Talkoke AOMOTaHb! (Mo ABa BUTKA) 0OMOTKU MUTAHUS
VMMC KP, nockosbky BMECTO MOJIOXKEHHbIX +14 1
—14 B npucytctBoBano Bcero 11 B, v Habmopgancs
3aBOPOT CBepxy u cHudy. [locne atoro neperpes
TpaH3ucTopa He npeBbitan 45°C. Npuwnock Takxke
YBENUYUTL 0,0 HOPMbI HAMPSKEHWE NUTAHWS Nogorpe-
Bpatenen kuHeckona, dopmupyemoe TOAKC.

«Sitronics STV-2106F» (8821CPNG4RJ1). 3a-
meHa TAKC

TeneBu3op NocTynun ¢ HemcrnpasHbiM TIOKC, koTo-
pbIi C MEPETPacCUPOBKONM BbIBOLOB Obll 3aMeHeH
VIMEIOLLIIMCS! B HAJTYUA Y MOOXOASLLMM MO BTOPUYHBIM
HanpskeHuam HR7222 (JF0501-2135, 2004060913).

Mertoguka 3amerbl TOKC Ha TeneBU3noOHHOM
wacecv M28

HewncnipaHhbiii TIAKC Trna BSC25-0299D moxHO 32~
MEHUTb NosHbIM aHanorom JF0501-1914, nnubo 6nu-
XanwMy  QyHKLVOHanbHbIMK aHanorammu HR8138,
HR7731 u gp., C y4eTOM LLOKOJIEBKM 1 OMOTKM Ha CEP-
ne4Hvk TOKC HepocTaoLimx 0OMOTOK.

BapuaHTtbl 1 TexHonorusa 3amensl TAKC Ha wac-
cu C MUKpokoHTponnepamn TMPA887x/889x no-
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OpPOoBHO paccMOTpPeHbI Ha dopyme carTta «MoHuTop»
B Temax [3, 7]. B kayecTBe npumepa npuBenem Hau-
Bonee NPocTyio METOOVKY YCTAaHOBKM HEOPUTHAMb-
Horo TAKC, nockonbKy BBUAY TPYAHOCTEN ¢ npuobdpe-
TeHueM opurmnHanbHbix TAKC, nubo vx HeonpaBgaHHO
3aBblLLEHHO’ LIeHOM, NHbBIX CrOCcOBO0B BOCCTaHOBIE-
HUS paboTOCNOCOBHOCTY TENEBU3OPOB HET.

BHavane HeobxooMmo COCTaBUTL TaONMLLYY HasHa-
yeHuda BbIBOAOB opurmnHansHoro TAKC, npuyem peko-
MeHyeTCcs 9TO CAenaTb He C «ByMadHOM» CXeMbl
«BUPTYaJIbHOr0» LLIACCU, YTO OCOBEHHO akTyaslbHO A7is
annapaToB KNTaNCKOro NpOn3BOACTBEa, a C NevaTHoM
MaaThbl PpeasibHOro Lwaccu.

Mocne atoro, nono6pas TAKC ¢ Hanbonee 6nmnskum
HanpsxeHuem B+ 1 «rabapuTHON MOLLHOCTbLIO», TAKOW
>Xe auaroHasbio KUHECKONA, Kak Uy opuriHana (XoTs Ha
npaktuke TAKC ot 14- n 21-010/iMOBbIX TENEBU30POB
B3aumo3ameHsembl, a TIKC ot 21-aioiMoBbIx annapa-
TOB yCMELUHO paboTanu B 25-410MOBbIX TENIEBU30PAX.
3aTem aHanorM4Ho COCTaBNSIOT TaBNULY Ha3HaYEHVIs
ero BbIBOOOB. [1OCMOTPETL COOTBETCTBUE BLIBOLOB
TAOKC ynobHo, BOCMONb30BABLUNCE MHMOPMaLMEN MO
aHanoram u cxemammn TOKC c canita [8].

[Mocne aToro onpeaenstoT COOTBETCTBYE BbIBOLOB,
WOYLLMIX K LIensiM («KONIEKTOP BbIXOOHOIO TPaH3UCTO-
pa CP (C HOT)», «nutaHue CP» (B+), «Bemnsa», «<Hea-
ter» (Hakan), «<ABL»), 1 pacrnavsaioT Ux B Nepsyio o4e-
penb. B npuHLmMne, 3Toro 4OCTaTo4HO 418 NPOBEPKN U
nansHenen pabotel ¢ TAKC HenocpeacTBeHHO Ha
LLIaCCY MPW YCNOBUI, YTO Ha LLACCU HE NMPeaycMoTpe-
HO 3aLLWThI, HANPUMEPR, MO LAUTENbHOCTY Kaaposbix 'Y
WK Mo BENUHMHE HanpsbkeHusa Hakana. MNogknodaioT
BbIBOAbLI Screen, Focus, nuTaHnsa BTOPOro aHo4a K Kui-
HECKOMY M BKIIKOHAIOT TENEBU30P. B LIEHTPe akpaHa [oi-
YKHa BbITb APKas 1 y3Kas ropusoHTabHasa nonoca, Ko-
TOPYIO HEJbL3A MOracuTh YMEHbLLIEHVEM YCKOPSIIOLLETO
HanpsxeHusa (Screen), nockonbky K TAKC He nogkiio-
4YeH BblBO/, U3 KOTOPOro GOpMUPYETCH HANPSKEHVE
MUTaHUA BbIXOAHbIX Bueoycunurener +200 B (Ug,).

Mocne Yero, NCMosb3Ys OAHOMONYNEePUOAHbI Bbl-
npsMUTENb, HanpuMep, B coctare auoga (UF5408) u
koHaeHcaTopa 10 mx® 250 B, onpenensioT Ha TAKC
BbIBOJ, OOMOTKM MUTaHWS BUOEOYCUUTENEN (MOOKITIO-
yatoT K CBOOOAHBIM BbIBOAAM BbIMPAMUTESNb 1 KOHTPO-
JIPYIOT MYNBTVMETPOM BbIXOLHOE HanpspkeHve). Ang
novcka atoro Bbisoga TAKC MOXHO UCNONb30BAThL U
ocumnnorpad. Heobxooumo UMeTb B BUAY, HTO Ha
MHorux TOKC oT «knuTamckux» Laccu ero npocTo HET,
rnocKonbKy HanpsbkeHne UBY dopmupyeTcs OCHOB-
HbiM WBIT. Tpegnonoxuvte Hanvyve 3T10ro BbiBOOA
MOXHO TOCNe «MPO3BOHKW» OMMETPOM BbIBOLOB,
VIMEIOLLYIX FaslbBaHNYECKYIO CBS3b C BhiBOOAMU B+ 1
C HOT. B HexOTOpbIX CyYasx Takvix A0MNONHUTENbHbIX
BbIBOJOB MOXET 6biTb OT 3 A0 5. OHu npegHasHaqe-
Hbl [J15 COrNnacoBaHus CTPOoYHbIX katyliek OC [6]. Hali-
OeHHbi BeiBoa, TAKC noakiioyaeTcs K CXeme, Tenepb
MOSIBNIIETCA BO3MOXHOCTh «3arnepeTb» KMHEeCKON Ha-
npskeHvem Screen s UCKMIOHEHNS NPOXUra TtoMu-
Hodopa B npouecce AanbHelen paboThi.

PA 22013

Janee Hy>XHO chopMUpPOBaThL HaNpPsXeHWe nuTa-
Hus Mukpocxembl KP, 06paTvB BHUMaHUE Ha TO, YTO
OHO MOXeT ObiTb OZHO- WNK OBYXMOAAPHbIM. [ns
bOPMMPOBAHNS STOTO HAMPSXKEHUS HEOBX0AMMO UC-
MoJib30BaTh BbINPSMIEHNE WMMYILCOB, COOTBET-
cTBylolx npaMomy xogy CP (UMX), nockonbky
CTabunbLHOCTb MONY4aeMbIX HAMPSKEHWI B TaKOM Ba-
pUaHTE BbILLIE U OMPEenenseTcs, B OCHOBHOM, CTa-
OUNLHOCTLIO HanpsbkeHus B+. HamoTtae ong npobbl
nposonom MI'Td o6mMoTKY 13 3—5 BUTKOB Ha peppu-
TOBbIV cepaeyvHuk TOKC v nogkmoyvBe ee K O4HOMNo-
JIYNepMOLHOMY BbIMPSAMUTENIO, ONPenensioT Gasu-
pPOBKY Heobxoaumorn o6moTku. Tpu NpaBuibHOM
das3npoBKe rnocne BKIIIYEHNA TeNeBn3opa Harnpsxe-
HUE Ha BbIXOAE BhIMPSAMUTENS OO/DKHO COCTaBAATb
2,5...4 B, B NpOTMBHOM Cly4ae OHO ByaeT 3HaUUTENb-
HO Bbllle (okosio 15...25 B), Tak kaK BbINPSAMISATLCA
oynyT IOX. Mpn ABYXNONSPHOM MUTAHUU MUKPOCXEe-
Mbl KP BTOPYIO SOMONHUTENBHYIO 0OMOTKY BKITIOHAIOT
npoTuBodasHo. Hanpumep, ons OByXNoisgpHOro nu-
TaHua MMC KP tuna LA78040 (+15 1 —15 B) 6bi10 Ha-
MOTaHO ABe 0O6MOTKM no 15 BUTKOB, C NMOMOLLBIO KO-
TOPbIX MOCAE BbIMPAMAEHUSA NONYHEHbl HAMPSXKEHNS
11...12 B, uT0 B GONLLLUMHCTBE C/y4aeB BNOJHE 40CTa-
TOYHO OJis NnuTaHusa Mukpocxembl KP 1 nonoxurens-
HO CKa3blBaeTCs Ha ee TEMJIOBOM PeXume.

AHaNorn4Ho GOpPMUPYIOTCS U OCTaNbHbIE TPEBY-
eMble HanpskeHs: nbo BeiIGOPOM NMEIOLLErOCs Ha
TAKC coOTBETCTBYIOLLErO BLIBOAA, MO0 C MOMOLLIBIO
pononHuTtensHoi o6moTku Ha TAKC. B kauecTse nc-
TOYHVMKa curHana AFC, KOTOPbIN, Kak npasuno, Gop-
MUPYETCH C MOMOLLIbIO oTAenbHoM obmoTkn TAKC.
Curnan AFC — a1o umnynbcbki 06paTHoro xoaa (MOX),
13 KOTOPbIX BUAEOMNPOLIECCOPOM DOPMUPYIOTCH MHO-
rOyPOBHEBbIe UMMYJbCbl SSC 1 curHan afis padoThbl
cuctembl AMNY® cTpouHoi paseepTkn. Ha npakTuke
uenecoobpasHo ucnonblosatb MOX ¢ BeiBOga «He-
ater» TOKC, npefHasHa4YeHHble 48 NUTaHua nogo-
rpeBaTtens KMHeckona.

Mocne samenbl TAKC vHorga tpebyetcs Koppek-
TUPOBKA B He3Ha4YUTENbHLIX Mpegenax HomuHana
KOHAEHCcaTopa, ONpenesioLero AJIMTesbHOCTb 06-

“ patHoro xona G, (C445, C446 nns waccu KD-020),

a Takke Nnoadbop HOMUHANA PE3NCTOPA B LLeNy NoAo-
rpeBaTens KMHeckona A nony4eHns HOMHaNbHO-
ro 3HaveHus 6,3 B, onpenensiowero 4oAroBe4HoCTb
aKcnayaTaummy KuHeckona.
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MeHe KMHEeCKOoMNa KMHECKOMNMOM OT KOMMbLIOTEPHOIO MO-
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MpuHumnuansias cxema ocunnnorpada C1-68 (Hauano cM. Ha crp. 31)



UMmnynbcHbIV Npeobpa3oBarenb HANPSI)XEHUS
MP605 gna nuranus YM34 B noneBbix ycnoBusix

IOpuit Capukos, r. Mockea

lNpeobpa3oBatesib, KpaTkoe orvcaHue KOTOpOoro
rPMBEAEHO B 3TOV CTaThe, MPEAHA3HAaYeH 1S MUTaHWs
MOLLIHBIX 3BYKOBbIX YCUWIATENEV B MOJIEBbIX YCII0BUSIX: OT
OOPTOBOVI CETY aBTOMOBWIS Wi aKKYMYJITOPA C BbIXCA-
HbiMv HarpspkeHviemM 12 B. lNpeobpasoBaresib He3aMeHVIM
Ha oTAbIXe, My AJINTE/ILHOM MYTELLIECTBUM Ha aBTOMO-
burie v JIHBOM MIaBCPEACTBE, BE3AE, e HET CETU U UC-
r10/1b3yETCs] ABTOHOMHOE MUTaHUE OT aKKYMYJISITOPA.

lMpeobpasosatens MP605 cnpoekTupoBaH crie-
unanbHo 08 NUTaHus MOLLHBIX ycunutenen HY
(BM2071, BM2072, BM2073, MP5630C1, MP5630C2,
MP5630C21, MP5630C4, MP5613) oT akkymynaropa
12...14 B npu BCTpamsaHuv B aBTOMOBWITL I YIINY-
HOM UCMNOSIb30BAHMN.

BeTpoeHHas 3alumTa OT 3aHWKEHHOr0 Hanpsxe-
HUs (8 B) He MO3BONUT MOMHOCTLIO PA3PAOUTL akKy-
mMynaTop. NpeobpasoBaTtenb OTKIHOYUTCS MPY A0CTU-
xeHun 8 B Ha Bxoge.

TexHuueckue xapakTepucTUKu

BxopHoe HanpsixeHve, B 8:.18
BeixogHoe HanpskeHue, B 25
MakcumManbHbIv BIXOAHOM TOK, A 13
YpoBeHb 3aLimThl MUH., B 8
YpoBeHb 3aLuThl Makc., B 18
Paamepsl, MM 150x80x35

YcTpoicTBO nNpeobpasyeT NOCTOAHHOE Hanpsxe-
Hue B ananasoHe ot 8 oo 18 B B nocTtosiHHOE Hanps-
xeHve 24 B n npu makcumansHoM Toke 13 A. BHeww-
HUI BUO npeobpazoBartensa nokaszaH Ha puc.1, a
NPUHLMNNAaNbLHas SNeKkTpuyeckas Cxema — Ha puUc.2.

OcHoBa npeobpasoBaTens — 4YeTbipexdasHbii
KoHTposnep LM tnna TPS40090 nponssoactea Te-
xas Instruments.

OcobeHHoCcTH Mukpocxembl TPS40090

Mukpocxema (MC) TPS40090 — 31O BbICOKOYa-
CTOTHBIW, MHOIrOMA3HbIV KOHTPOMEP, BbIMOHAIOLLWN
LBYX-, TPEX- UK YeTbipexdasHblie onepauyn. Pabo-
YU fManas3oH HanpsbkeHuin oT 5 0o 15 B. lNporpam-
MupyemMas 4actoTta nepekmodeHns go 1 My, MC
VMEET OUCKPETHbIE BbIXOLHbI.

Kpowme Toro, TPS40090 asnaetcs MHOrodasHbIM
CVIHXPOHHbIM KOHTPOJIJIEPOM C PEXVUMOM MUKOBOro
TOKa U ¢ perynupyemon obpartHoi ceasbio. MC ynpa-
BNSIET BHELLUHUMU KodamMmu Ha MOTT-TpaH3ucTopax
¢ N-kaHanamu. Konn4ecTBO K/IOUEN ONpenenseTcs
BbIOpaHHbIM Yncriom pabouvx dpas. KoHtponnep mo-
XeT OblTb CKOHOUIrypUpoBaH ans paboTkl B OBYX-,
TPEex- Win 4eToipexdasHoMm pexume nutadus. MNpu
9TOM 3Ha4YEHMe 4YacTOThl Npeobpa3oBaHUsa OCTaeTCH
MOCTOSIHHBIM, MEHSIETCS TONbKO AJINTENBHOCTb Yrpa-
BNSIOLLMX VIMITYJIbCOB.

B a1y MC BCTpOEHa 3auimTa 0T nepeHanpsXeHus
Y OTKIIOYEHME BbIXOAA MPY NMOHVKEHHOM Harpsike-
Hun. bnok-cxema TPS40090 nokasaHa Ha puc.3.

O6nactu npumeHeHuss TPS40090

e VIHTepHEeT-CepBepbLI;

e ceTeBoe 060pPyOOBaHUE;

© TeNIeKOMMYHUKaLMOHHOE 060pya0BaHME;

e DC Power pacnpefeneHHble CUCTEMDI;

® pPaaMoNOBUTENBECKUE NPUIOXEHNS.

Oco6eHHOCTY KOHCTPYKLMKM M NOLAKAIOYEHUsd
npeobpasoBarens

KOHCTPYKTMBHO npeobpa3oBaTesib BbIMOJHEH HA
rnevaTHou nnate pasmepamu 150x80 mm. Ha puc.4
nokasaHa aTa njaTa ¥ yKkasaHbl pa3bembl C OCHOBHbI-
MW HaMPSKEHUAMM.,

Ha nnate npeobpazoBaTtesis eCTb Pa3beM C Map-
KNPOBKOM «6.8 V». C HEro MoXHO CHATb HANPsHXeHMe
5B /100 MA ons nutaHns BO3MOXHBIX CXEM aBTOMa-
TUKM B BaLLEe KOHCTPYKLINMA.

Touka Ha pasbeme, K KOTOPOMY MOOKOHAI0T BXO4-
HOE HamnpskKeHue, MapkMpoBaHHas Ha puc.1 kak
UBkJ1., npenHasHaveHa [yis BKIIIoUeHs npeobpasosa-

PA 2’2013
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Pasben Ana noAKNIOUSHER
sonLTReTHa MP503
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TENSA C NOMOLLBIO 3aMKa 3aXUraHNA B aBTOMO-
6une. Mo ymonyaHuio ata QyHKLMS OTKIOYe-
Ha, T.€. NPV NOOK/IoYEeHUY Mpeobpa3oBaTens K
aKKyMYNATOPY OH cpa3ly BkmovaeTcs. Ecnu
HY>KHO aKTUBMPOBATL 3Ty PYHKLIMIO, TO CNEAy-
eT nogkmounTb peanctop 10 kKOm £50% mex-
ny knemmon Uskin. n Unut- (pme.5) nnv noa-
MasTb ero CO CTOPOHI
nnatel. ocne sToro ?
npeobpazosarteb Oy-
OeT BKIIoUaTbCs TOMb-
KO Mocfie nogayuv Ha-
npskeHns +12 B ot
3amMKa 3aXKUraHus U
JOMONHUTENBHOTO BbiK/loHaTend. B cepennHe
rnaThl YCTAHOBIEH PasbeM A5 NOAKII0YEHUS
BOJILTMETPA.

Ha puc.6 nokasaHa nnata npeobpasosare-
JIS C noAksoyeHHbIM BonsTMeTpom MP503
19 KOHTPOJA HanpsbkeHus. BonsTMETP noka-
3blBAET HaNpsXKeHne Ha Bbixode npeobpasosa-

Tens, KOrga OH BKITOYEH, UM BXOOHOE HampsKeHue,
Korga npeobpasosaresib OTKIIOYEH curHanom Uskii.




Ewe oauH BapuaHT «Be4uHon «KpoHbI»

ANg MynbTUMETPa

Amutpuii Kapenos, r. Kpusoi Por

B cratke npeactaBieHa npocTas CXema vl KOH-
CTPYKLMS Mpeobpa3oBartesis, Mo3BO/SIOLLEro MUTaTh
LMPOBO MYJILTUMETP OT OLHOIO /IEMEHTA HUKE b~
KaaMueBoi WY HUKEsb-MEeTan10ruapuaHoi ak-
KyMynSITOPHOV Gatapeu, He TpedyroLasl yCTaHOBKY
ZOMOJIHUTE IbHBIX BbIK/IHOYATENENH Y MO03BOJISOLLAs
OCYLLIECTB/ISITh 10A3aPSAKY akKyMysiTopa BO BPeMsl
UCI0JIb30BaHUSA MYJIbTUMETPA.

MHorue paguonobuTen, MHTEHCUBHO WUCMOJb-
3yiouime B cBoel pabote LudpoBbie MYNLTUMETPbI,
HEeOOHOKPAaTHO 3ayMblBanCh 06 NCMOb30BaHUY B
HUX anbTepHaTUBHbIX, 6oJlee AelIEBbIX NCTOYHUKOB
MUTaHUs, Tak Kak xopoluve 6atapeiiku Tuna 6F22
(«KpoHa») cToaT foBonbHO foporo. MNpucoeanHasce
K aBTOpam ctatbu [1], Xouy noaenuTsCa CBOVM Orlbi-

VT1 KT209

10,0x16B

X1 X2

+ 9B -
K 3apsfHOMY YCTPOWCTBY

TOM B 9TOM BOMPOCE U NPEasioXUTb NO40BHYI KOH-
CTPYKLIMIO, BbIFOAHO OT/INYAIOLLYIOCS OT NPELNOXEH-
HbiX B [1] Tem. Bo-nepBbiX, B HEW HE HYXXHO UCMNOJIb-
30BaTh Kakme-nmbo OOMONHUTEIbHBIE BbIKTIOYaTENN,
BO-BTOPbIX, MOXXHO OCYLLECTBAATL NOA3aPAAKY aKKy-
MYNSTOpa, HEe OTKIYas MYNbLTUMETP, B-TPETbUX,
ons ee paboTbl JOCTATOUHO NNLLb OAHOTO aKKyMYJisi-
Topa (anemeHTa) HanpsixeHnem 1,2 B.

MpuHUMnuanbHas anekTpuYeckas cxema ycTpom-
cTBa rnokasaHa Ha puc.1. OCHOBOW Cxembl paccma-
TPYBAEMOro YCTPOMCTBa ABNSETCA npeobpasosa-
TeNlb HanpskKeHus1, onucaHHbli B [2]. OH cocTouT
13 TpaHaucTopor VT1, VT2, TpaHchopmaTtopa T1 n
xoHpeHcatopa C1. V3 opurnHanbHoOM cxemsl 6b110
ybpaHo Bce nuliHee u OobaBneH y3en 3apsiku
aKKyMynsaTopa OT MCTOYHMKA NOCTOAHHOIO TOKa Ha-
npsxkennem 9 B, coCTOALWLMIA N3 TOKOOrPaHMY1Ba0-
uiero pesuctopa R1 v mHgukaTopa 3apsikm Ha
anemeHTax HL1, R2.

Mpwu oTCcyTCTBUM Harpy3ku npeobpas3oBaTtenb He
paboTaeT 1 NpakTU4ecky He NOTPebseT Toka OT ak-
kymynaTopa. lMpu BKIOYEeHUU MyJibTUMETPa Npeos-
pasoBaTtesib 3anyckaeTrcd, obecneymBas ero nura-
Hue. Mpy NCNoNb30BaHUN TaKOM CXEMbI B MPOCThIX
MynbsTUMeTpax Tuna DT830 npobrem ¢ 3arnyckom
npeobpasoBaTtesis He BO3HUKAET. [TpuMeHeHue xe
ee B 60see CEPbE3HBIX MYNLTUMETPAX, UMEIOLLLUX
CXeMy aBTOMAaTUYEeCKOro OTKJIIOYEHUS MpPU OTCYT-
CTBUM aKTUBHOCTY NONb30BATENS, CBA3AHO C Onpe-
LEeneHHbIMY TPYAHOCTSAMM, TaK Kak y3es aBTOOTKIO-
YeHus1 He MOo3BOJISEeT npeobpas3oBaTenio BOWTU B
pabounii pexxum, 1 oTKIo4aeT npubop. PaccmoTpum
pelleHne OgaHHOW Npo6nemMbl Ha NPUMEPE MYJIbT-
vmeTtpa DT9205A. Cmbichn peLueHns COCTOUT B TOM,
4TOObI NEepen BKIIKYEHNEM MYNbTUMETPA 3aLLYHTU-
pOBaTb y3esl aBTOMaTU4eCcKoro oTkodeHus. Ong
3TOro nNpenJiaraeTcs UCrnosib3oBaTk KHoMKy «HOLD»,
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Tak KaK Ha npakTuke 0BbIYHO B HEW HEeT Heobxoam-
MocTu. NpoBoaHuKK, Beayuime K kHorke «HOLD»,
cnemyeTt pasopBaTh, @ OAVIH U3 3aMbIKQIOLLVIX KOH-
TakTOB MPOBOAHMKaMU MNOOKIOYUTL K BbIBOLAM
kHormku «ON/OFF», kak 3T0 CXeMaTU4eCKy MyHKTUP-
HbIMU IMHUSIMY NOKa3aHOo Ha puc.2. Tenepb nepes
BKJIIOYEHMEM MYNILTUMETPA cnefyeT crnepea Ha-
XaTb kHornky «HOLD», a 3atem «ON/OFF». MynbT-
UMETP BKJIIOUUTCA. 3aTEM ClesyeT NepeBECcTU KHOr-
Ky «<HOLD» B ucxogHoe nonoxeHue. Ecnu xe kHomnky
«HOLD» ocTaBuTb HaXaToi, TO aBTOMaTU4eCcKoe OT-
KIloYeHue MynbTuMeTpa paboTaTtk He OYOEeT, 4TO B
HEKOTOPbIX CUTYaLMax aaxe ObIBAET NOME3HO.

SA1
"ON/OFF"

c19

I47u/16V

K cxeMe
ABTOMaTU4ECKOro
OTKMOYEHUA

KoncTpykuus u getanu

Bce anemeHThbl CXeMbl cOOpaHbl Ha Me4vyaTHoM
rJiaTe M3 0JHOCTOPOHHE (PONLIrMPOBaAHHOIO CTEKO-
TEeKCTONnTa, UMEILLLEro pasmep 6atapenHoro oT-
ceka MynbTMMeTpa. YepTex neyaTtHoOW nnatbl U
CXemMa pacnoJIOXXEeHUs1 3IEMEeHTOB MNoKas3aHbl Ha
puc.3. ng ynobcTBa NOBTOPEHUS YEPTEX NOKa3aH
CO CTOPOHbI Gonbrn. OH O4eHb NPOCTON U paspa-
B6oTaH Tak, 4ToObl MPOBOAHUKM MOXHO OblJI0 Bbipe-
3aTb pe3akoMm.

Lna nooknioyeHns akkymMynaTopa Ha niarty npuna-
1BaioT AaBe [-06pa3Hble NaTyHHbIe NIaCTUHbI, OgHa U3
KOTOPBIX (MAyLias K MAHYCY akKyMyiaTopa) cHabxe-
Ha MPYXXWHOM ons o6ecrneyeHnss HaaeXHOro KOHTaK-
Ta. Ona oukcaummu akkymynatopa Ha nnarte yoobHo
MCMNOJIb30BaTh CKOOY, M3rOTOBMEHHYIO N3 MIACTUKO-
BOro iLnpuLLa 00 bEMOM 5 M1 U MPUKITEEHHYIO K Nna-
T€ TEPMOKIIEEM. ‘

TpaHchopmaTtop T1 HamoTaH Ha KONbLEBOM
MarHutonpoBoge K10x6x4,5 na depputa 2000HM,
KPOMKW KOTOPOr0 NPUTYM/EHbI HanuibHUKOM. Jlonon-
HUTENbHO MarHUTOMPOBOZ, M30JIMPOBaH TOHKOW (TO-
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ponniacToBoi fieHTon. O6e 06MOTKM TpaHchOopMaTo-
pa HamaTbIBalOT B [1BA MPOBOAA, COEAMHSASA 3aTEM KO-
HeL, OAHOM NoyoBMOTKM C Hayanom apyroi. Nepsuny-
Has oOmoTka coaepxnT 2x10 BUTKOB, a BTOpU4Hast —
2x70 BuTkoB npoeogaa MaJ1-0,17, npuyem BTopudHas
obmMoTka MoTaeTcs nepsori. OBMOTKM 00A3aTENBHO
HY>KHO npaBuiibHO cdasnpoBaTh COrnacHo 0603Haue-
HMIO, MPMBEAEHHOMY Ha cxeme. K nnate TpaHchopma-
TOP NPUKIENBAIOT TEPMOKIIEEM, @ BbIBOAbI MOOK/IOHA-
IOT COrNIacHO NPUBELEHHOMY YEPTEXY.

Tpanauctopsl VT1, VT2 nogbupaioT ¢ 6nmn3knumm
3HaYeHnaAMM Ko duLmeHTa nepenadm Toka. Bmecto
KT209 MOXHO MCMosb30BaTb OPYrMe KPEMHUEBLIE
TpaH3uCTOpPbLl NpsiMoi nposoaumocTy Tuna KT203,
KT208, KT501 u T.m.

K ocTanbHbIM 3nemMeHTam 0CobbIX TPEOOBaHW HE
npenocTapnaseTcs. Pagbembl NOOKNOHEHWS 3aPSAAHO-
ro yCTPOWCTBA U NUTAHUS MYNLTUMETPA NOAKII04E-
Hbl K niate rmbkumMim NPOBOAHUKAMMU.

C6opka u Hanagka

Hanagka npeobpasoBartefis Hanps>XXeHus CBO-
OuTcs K noadopy Yyucia BUTKOB NMEPBUYHOM 0OMOT-
K1 TpaHcdopmaropa Takum oOpas3om, 4ToObI npu
BXOLAHOM HanpskeHun 0,9 B (T.e. MUHUMaNbLHO J0-
NMyCTUMOM 01141 LLLESIOHHOrO 3/IEMEHTA) Ha €ro BbIX0-
e rnonydyunock He 6onee 7,5 B. 310 HEobxoaoMmo
Ons Toro, 4ToObl MYNETUMETP BOBPEMSA 0TOBpasu
VHOMKATOP CHKEHWS HAaNPSXXeHUA MUTaHUSA 1 MoJb-
30BaTeNb Obls1 UHPOPMUPOBAH O HEOOXOOMMOCTU
NMPOU3BECTU MOA3apPanKy akkymynaropa. 3artem
Heobxoaumo yoeamuTbCs, 4TO NPY HOMUHANIbHOM Ha-
npsbkeHun akkymynatopa 1,2 B Ha Bbixoae npeob-
pasoBaTens NoJy4Ynnock HanpsxeHue okosno 9 B n
npy Heo6X0AMMOCTU MPOU3BECTU MOBTOPHYIO Ha-
CTPOViKy npeobpasoBaTens.

3atem nogbopom pesnctopa R1 Heo6xoaMmo Ha-
CTPOUTb 3aPSOHbIV TOK aKKyMYIATOPa, KOTOPLIA Npu
BbIK/TO4EHHOM MYyNBTUMETPE A0MKEH ObiTh HE Bonee
1/10 emkocTn akkymynaTopa. ABTOP UCMObL30BaJ
anemeHT eMKocThio 800 MA ¢4, MOSTOMY 3aPSAHbIA TOK
Obi1 BbiOpaH paBHbiM 80 MA. X0Ta A5 3apsaku akky-
MyfiSTOpa aBTOP WCMOMb30Baa UCTOYHUK MUTaAHUA
HanpskeHeMm 9 B, onsa atoi uenv yaobHO NCronb30-
BaTb 3aPSOHOE YCTPOWCTBO AJist MOOUITBHBIX TENedo-
HOB C BbIXOOHBIM HanpsbxeHvem 5 B.

B CBOI0 «BEYHYIO KPOHY» aBTOP YCTAHOBWI1 aKKyMY-
JINTOPHbI 9IEMEHT, BbIHYThI 3 OTPabOoTaBLLEk CBOM
CPOK KUTaCKOM 3NeKTpobpUTBbLI, 1 BOT yXKe Bonee ye-
ThIpex IET YCMNELLHO UCMOMb3YET €€ B CBOEM paboyem
MYJILTUMETPE.

Jiutepatypa

1. AnexceHueB A., MNpoLib P. «<BeyHble «KpoHbl» 15
MynbTumeTpa // Paguoamatop. — 2012, — Nell. —
C:37.

2. KaBbieB. A. WmnynbcHbI Bl ¢ akycTuieckum
BbIKNlOYaTeNnem anga mynstuvetpa // Pagno. — 2005.
— Ne6. - C.23.



Moanporpamma npuema UK-komang ot NMNAY
B koge RC5 gns mukpokoHTponnepor PIC 18

Anexkceii YepenaHoB, r. ApxaHrenbck

MHorune pagnonobutesnv, paboTaroLme C MUKPO-
KkoHTpoanepamy (MK), «KOJIEKUNOHUPYIOT» M[04-
nporpammsl (111), kak cOBCTBEHHbIE, TaK U HyXne,
U151 VICMO/Ib30BaHsT UX B CBOMX pa3paboTkax. 910
SKOHOMMWT BPEMSI NMpu HanvcaHuy nporpamm 415 MK,
Y MeHs1 BO3HMKIa NOTPEBHOCTE «MPUKPYTUTL» K PSAY
CBOUIX KOHCTPYKUMA ANCTaHUUOHHOE YripaBieHue
(4Y) ¢ ucnons3oBaHviem ctasHaapTHoro VIK-nynsta.
Tak BO3HVIK/IV MPEANOCHIIKY [I/15 CO3AaHVISI 3TOV M04-
nporpammsl. Beut BeiGpaH nyast Y ¢ koaupoBKo
RC5 kak cambiti pacrnpoCTPaHEHHbIN Y UMEIOLLINCS
B Hanu4uum. Kpome Toro, B imteparype v IHTepHeTe
MOXXHO HaVT MHOXECTBO M01e3HO HGOpMaLmm rno
RC5, Hanpumep, ucrnons3ys novick B Google vy mo-
OO0V HOV NMOVCKOBOV CUCTEME.

HemHoro Teopuu

B cucteme guctaHumoHHoro ynpasneHus RC5 npu
HaxkaTun NoBOV KHOMKW NynbkTa Npoucxoant Gopmum-
POBaHMS NOCLIIKA CNOBa AaHHbIX U3 14 6uT. Kaxxopii
BUT — 3TO O[4MH TaKT, KOTOPLIV UMEET AJIUTENbHOCTb

_Kowaraa Standby )

1778 mkc. Ecnm nocne nepeoi NOCHINIKA YOEPXMBaTb
KHOTKY HaXaTow, To nocne nayasl B 50 TakTOB 3Ta NO-
chifika 6yneT NoBTOPATLCH.

Ha puc.1 nokasaH npumMep nochifky CrnoBa JaH-
HbIX MpW HaxaTuu kKHonku Power (Standby). CtaH-
LaPTHBIN JECATUYHbIA KOA, 9TOM KOMaHabl — 41cnio 12.
ECTeCTBEHHO, 3TOT KOA, NEpenaeTcs B 4BOUHHOM CU-
CTeMe cuuciieHns B Bupe 6-paspsgHoro (6-6uToBo-
ro) 4BOUYHOro Ymcna. Kpome 1oro, CoBo AaHHbIX CO-
OepXnT afgpec CUcTeMbl, BUT ynpaBneHust U Oga
cTapToBbix 6uTa. ns obecnevyeHns 4OCTATOUYHO Bbli-
COKOW nomexoycTtondreoct B RC5 npumeHsieTcs, Tak
HasbiBaeMoe, OByxdasHOoe KOOMPOBaHME noruye-
CKUX 3HayYeHul «0» 1 «1». [Nepenag HanpsXXeHus B Te-
YEHWE TakTa C HU3KOro YPOBHS Ha BbICOKWIA BOCMPU-
HUMaEeTCH Kak Nor. «1», a C BbICOKOro Ha HA3KUIA — Kak
nor. «0». Bce 3710 xopowo BuaHo Ha puc. 1. Ctpenka-
MW Ha 3TOM PUCYHKE YKasaHbl (MpubnnuanTesnbHO) Tou-
KV Ha4yana uHTepeana npuemMa oura.

PaccmoTpum puc.1 nogpobHee. MepBbie 2 6uta
— ctapToBbie. OHU Bcerga paeHel 1. Cnegyowini 6ut
(SB) — ynpasnsiowmii. OH MHBEPTUPYETCH MNPU Kax-
[OM Ha3KaTuM KHOTMKUW, HO HE MPWY yOepXaHny ee B Ha-
>XaToM cocTosiHUM. COBCTBEHHO, 3TOT OUT, Kak pas, 1
CNYXUT OJ19 MHOOPMUPOBaHUSA OeKkoaepa O TOM, YTO
MPOK3OLLIO MOBTOPHOE HaXaTue KHOMKU Ui NPOUC-
XOLUT YOEPXaHWE ee B PaHee HaXaToM COCTOSHUMN.
Cnegyowye 5 6ut (S4...S0) — aTto 6uTkl agpeca cu-
CTEMBI (HYJIEBOW apec COOTBETCTRYET 1Y ona tene-
B130poB). NocnepgHue 6 6ut (C5...CO) — BUTLI KOMaH-
Obl (HanomHio, 4to 0011002=12).

Takke HeoBXooMMO 00pPaTUTh BHUMaAHWE Ha TOT
dakT, 4TO ecTb MHMOPMALIMOHHbIE U HeuHpopma-
LIMOHHbIE Nepenaabl. VIMEHHO Ha pacrno3HaBaHum oT-
VX NepenanoB 1 OCHOBaHa nporpamma.

MakeT pna omnapku MIN. Cxema v OCHOBHbIe
NPUHLMIBLI PaboThbl

MognporpamMa 6bina HanucaHa af1si MUKPOKOH-
Tponnepa PIC18F252, HO oHa nierko MoxeT ObiTb Nop-
TUPOBaHa He TONbLKO Non Mobo MUKPOKOHTRONNEP
(MK) 18- cepumn, Ho u nog MK cpegHero n mnagLie-
ro cemelicts MK dupmel Microchip.

Ins otnanku Ml aBToOp NCNonb30Ba MakKeT,
cxema KOToporo rnokasaHa Ha puc.2. OH 6bin
cobpaH Ha BpeMeHHOoM MakeTHol nnate. Kpome
MK IC1 Ha makeTHoOW nnare Obii yCTaHOoBIEH (o-
TonpuemHuk IC2, CHATBIN C LLIACCKH HEUCMPABHO-
ro TeneBn3opa, KeapLesbii peaoHaTtop Z1 Ha 4
> MTu, pesncTop U HECKONMLKO KOHAEHCATOPOR

< PE—P P
Craprosbie anaan.l BuTel appeca cuctemst (S4...50) I
BuTBL 6wt (SB)

BuTst komaHge! (C5...C0)

o6esasku MK, a Tarke pasbem X1 ong nogkno-

CrioBo AarHbix 14 TakToB (6UTOB)

h 4

YeHus nporpamMmmaropa-otnag4ymka PICkit-2.
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MK-kom ot nynsta 1Y npeobpasyerca doTonpu-
eMHuKoM IC2 B aneKTpUYECKNn CUrHaN, KOTOPbIN Ye-
pes3 TokoorpaHuumBaowmin peamctop R1 noctynaer
Ha BbiBog, 21 MK (nuHua RBO nopta B). MUKPOKOH-
Tponnep onosHaet Koz RC5, npuHUMaeT nochIIKY,
BblaenaeT ouTebl komaHapl (C5...C0) 1 3anucbLiBaeT B
crieuuanbHO OTBEAEHHbIV AM1 KOMaHObl PerncTp 06-
wero HagHavyeHus Command. ComoepXxumoe 3Toro
pPEerucTpa MOXHO MOCMOTPETH C MOMOLLLIO MPOorpam-
martopa-oTtnaa4dnka PICkit-2.

X1 IC1 PIC18F252
{—
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3amMeTuM, 4YTO B 3TOM CTaTbE Mbl pacCMaTpPUBaEM
HE 3aKOHYEHHOEe YCTPOMCTRBO, a TOJIbKO MNoAnporpam-
MY VI MaKeT /191 ee OTNIaiku Ha KOHKPETHOM KOHTPOJI-
nepe, Ho a1y NI 1 CXeMHOE peLLEeHVE MakeTa MOXHO
1 HY>XKHO UCMOb30BaTh NPy paspabdoTke COOCTBEHHbIX
KOHCTPYKUuMn ¢ Y Ha atom MK. B nporpammHoOm
obecrneyeHnn aTUX KOHCTPYKLIMIA Haao obpaLLaTbCs K
pervcTpy Command ¢ kogamu KoMmaHabl A ee pac-
MO3HaBaHWS 1 BbINOIHEHUS.

Ocob6eHHocTu 1 anroputm MM npuema UK-ko-
manpg, ot MAY B koae RC5

[MepBoHayasibHO 2BTOP AyMas UCMNob30BaTh AJ1s
ono3HaBaHus umnynbcoB koga RC5 npepbiBaHue
INTO no cnagy (Cpesy) UmMnynbCcoB, a 3aTEM B 3TOM
npepbIBaHUN NOSIHOCTLIO MPUHSATL CUTHAI U BLIATU U3
Hero. He ynanocbk. Bo-nepBbix, MOTOMY, YTO NMPUEM
3aHNMaeT OTHOCUTENIbHO MHOr0 BPEMEHU — OKOJO
25 mc (14 TaktoB no 1778 mkc). BbinosiHEHWE OCHOB-
HOW MporpamMmbl Ha BPeEMSA npuema nochiku Npuo-
cTaHaBnuBaeTcs. Bropaa npuymHa — 970 NOMexu, Ko-
TOPbIE MHOrOA BbI3bIBAV MPEPLIBAHUS U JIOXHbIE
cpabartbiBaHus MK. OcobeHHO MeLuany NoMexm oT
NIOMUHECLEHTHbIX NlaMM, CNeayloLwmx ¢ nepuoasom
npumepHo 10 Mc. B-TpeTbux, npu AJINTENBHOM Haxa-
TUW KHOMKW Ha MyJibTe, BblAAETCS HE OAHA MOChIIKa,
a MHOXECTBO C MNepuoaoM cnefoBaHusl MPUMEpPHO
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114 mc (64 TakTta no 1778 mkc). B coBokynHOCTY BCe
3T0 MPUBOAUT K HEPabOoTOCNOCOOHOCTYM OCHOBHOW
nporpammsi. [NpomncxoauT 3TO MOTOMY, YTO OCHOBHOE
Bpems paboTbl MK yxoauno Ha 06paboTKy npepbiBa-
HU, TaK KakK [J1s1 TOro 4To0bl BLIMTY U3 NPEPbIBAHU,
HeobOX0OMMO XOaTh OKOHYaHUS Nprema Nochkiku, a
370 BecroneaHble 3aTpaThl BpEMEHU. [aHHbI anro-
PUTM MPUEMJIEM TONBbKO B TOM Clly4ae, eCnn KOHTPOJI-
nep, KPOMeE pacro3HaBaHus curHana, 60bLle HUYEM
He 3aHAT.

[MosToMy aBTOP peLLn 0TKa3aTbCs OT 3TOW naeun
1 UCMOb30BaTh A5 NpepbiBaHuii 06a dpoHTa cur-
Hana. B peaynbrare, BMECTO TOr0, YTOObLI OXXUAATH B
npepbiBaHun 14 pas npumepHo no 1778 Mkc, nbeu-
Hasa Oons 3TOro BPEMEHU OTA2ETCS OCHOBHOW MpoO-
rpamme, 1 NpuemM KOMaHbl C nyJsisTa B 06LLEeR CroXx-
HOCTU 3aHuUMaeT okonio 150 Mkc, pa3bpOoCaHHbIX
TOJIbKO 32 GPOHTAMU U Cpe3amMm CaMUX UMITYJIbCOB.
Ha 3apepxku Bpems He TpatuTcs. Bece octansHoe fe-
naet tanmep TMRO. YTo6bl BCTPOUTL NOANPOrpam-
My B OCHOBHYIO MpOrpammy, 4OCTaTO4HO BKJIOHYUTb
npepbiBaHve INTX no 3agHemMy GPOHTY, XOTS MOXHO
1 Mo nepegHemy. B npepbiBaHuM OHO BCE PaBHO Mne-
PEeKioYnUTCH Tak, Kak HaJo0, Ha BTOPOW MOCLUIKE Uiv
OT MPOCKOYMBLLEN noMexu. Takke HeoOX0aMMO Ha-
ctpouTtb TMRO OT BHYTPEHHEr O TAKTOBOIO FreHepaTo-
pa ¢ npepnenvTenem 1:8 B pexume 8-paspsgHoro
CYETUMKA U BKIIOHUTB ero. Mpu TakToBoi yacTtoTte MK
4 Mlu nepuop paboThl Talimepa paBeH 256x8=
=2048 MKc. Ecnm BCMOMHUTL, YTO OJITENLHOCThL Ne-
penayu ogHoro 6uta paBHa npumepHo 1778 Mk, a
TakKe yunThiBas pasdpoc napamMeTpoB nepesaTymka,
NpUHAB 3TOT napameTp kak *15%, To BpemeHHasi
«BWJIK@» MOMY4YUTCS paBHoW npumepHo ot 1500 mo
2000 mke. Ons ynobetea paboThl TaiiMepa MK 6ynem
cuuTaTb 3TOT MHTEpBasl BPEMEHU paBHbiM 1512...
2048 mkc. Ecnu pnuTtenbHOCTb MMyJbca nonagaer
B YKa@3aHHbI MHTEpPBas BpemeHu, To Il cuntaeT ero
BepHbiM. Ecnm Taimep ycneet nepenosiHnTbCcd 3a
BPEMS MeXay NPepbIBaHUSMY, TO UMMYJIbC CUNTAET-
CSl OJHO3HAYHO HEBEPHBIM 1 He BYOAET MPUHAT.

Momnporpamma HanMcaHa Ha a3bike Accembrep
nog, PIC18F252. OHa 3aHnMaeT 06beMm B namatt MK
BCero 29 MalUMHHbIX CNOB.

[na obneryeHns NoHUMaHUs ee pPaboThl Obina co-
cTaBfieHa 6/10K-cxemMa, KoTopas nokasaHa Ha puc.3.

AnropuTtm paboTsl M1 cnenytowmii. Ecnv npouso-
LU0 NPepbIBaHME, TO HEOOXOAMMO B MEPBYIO O4EPEb
MPOBEPUTb, HE nepenonHuica nv Taivep MK. Mposep-
Ka Ha NepenosiHeEHVE Taimepa 30eChb NpUHLMNvabHa
1 BOT MO4YeMy: B HaLLieM Clly4ae BCe MHTEpPBasbl BPe-
MeHU rnomobpaHbl Takum 06pa3oM, 4TOObl Makcu-
MaJlbHO YNPOCTUTE NMPOrpaMmy 1 MaTemMaTuyecKkme Bbl-
YUCNEHUS B NPEPbIBAHNM, CBOAS VX K MPUMUTUBHbBIM
npoBepkam dnaros 1 CPaBHEHWIO Ha BoJibLLE Uv Me-
Hblle napbl yucen. BenomHmm, 4to nepuon padoTsl
TariMmepa paseH 2048 MKC, Y UMEHHO OHO OyaeT Mak-
CUMasIbHbIM BPEMEHEM OXUAAHNUS MHDOPMALMOHHO-
ro nepenaga. CnenoBarenbHo, ecnv TanmMep nepenorn-
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HWJICS 3a BPEMS [IBYX COCEHUX MPEepbIBaHUN, MOXHO
coenatb OLHO3HaYHbIM BbIBOL, YTO B MpeablayLiem
npepbIBaHUM Mbl HE HRUUHAW MPYEM MOCLIIIKA C ne-
pegatyuka nynsta Y. B aToM cnyyae onsa Toro, 4tobbl
npaBubHO PacMo3HaTh CTAPTOBLIV 6UT, HEOOX0AUMO,
4yTOObI MpepbiBaHNE MPOU3OLLIIO MO CPe3y CurHana.
Ecnu aTu oBa ycnosus (TariMep nepenosiHeH, npepbl-
BaHME NPOU30LLIO MO cpedy) CoBsoaeHbIl, TO 3anycka-
eTca npouenypa nHnupanmaauym npuemMa curHana ot
nynsTa. B liobom apyrom crnyyae Mbi BelAeM 13 rnpe-
pbiBaHUs. s KOpPeKTHOM paboTsl Takke Heobxoam-
MO MpU KaXKA,0M BbIXOZE 13 NPEpPbIBaHNSA NEPEKITIOUNTD
®POHT, MO KOTOpOMY BYAET OCYLLLECTBISTLCH CEayIo-
Lee NpepbiBaHne, 1 cOpocuTb nar BHELLHEro Npepbl-
BaHWs, HE3aBUCKMO OT TOr0, C KaKOro MECTa OCYLLECT-
BNISETCA BbIXOO, 13 npepbiBaHus. [loaTomy nobori
BbIXO[, U3 MPEepbIBaHUS OCYLLECTBSETCH Ha METKY
End_RC5 nognporpammbl (puc.3).

JansHeliuve npoBepky ByayT 3ako4aTbCs TOJb-
KO B MPOBEPKE TaliMepa Ha NepernosiHEHVE U Ha YCIO-
Bue «>1512 mke». B cnyyae nepenosiHeHns TanmMepa
CUUTAETCS, YTO MOChIsiKa HEBEPHa, 1 NporpaMmva oynet
XOaTh YCIOBUS 3anycka MHULManu3aLmm npuema, a B
cny4ae ecnv Tarimep oTcHuTaeT MeHbLue 1512 mke, To
OYyOeT CHNTATLCS, YTO Ha BXOA, MOCTYN HeuHpopMa-
LMOHHBIN nepenag, v NN oxunaoaeT cnenyloLwero npe-
pbiBaHus. Ecnv xe 6yoeT 3adrKCUPOBaHO, HTO TanMep
otcumTan ot 1512 go 2048 mkc, To 6UT ByOeT NPUHST
¥ 3amn1caH BO BPEMEHHbIE PErUCTPbI. AHaNOMM4YHO Oy-
OYT MPUHSTBI BCE OCTaBLUMECS OUTbI, @ MO OKOHYaHUIO
VX npyemMa pesynbtat 6ynet 3adukCcupoBaH U3 Bpe-
MEHHbIX PerncTpoB B pernctp Command.

YnpoleHHo anroputM npuema VIK-koga Beirnagut
Tak:

1. XXgewm ycnosus nnnumanudaunv npuema. Ons
3TOr0 HeOOXOAVMMO OLHOBPEMEHHOE COOsoAeHne
[OBYX YCIIOBWUIA: MEPENONHEHVE TalMepa 1 npepbisa-
HWe Mo cpesy uMnyJsibca. ITo0 06ecneynBaeT TOHHOE
pacno3HaBaHWE CTapTOBOro bura.

2. Nanee NN cneant, 4ToObl OTCHUTAHHBIM TaiMe-
POM MHTEepBas BPEMEHM Mornagan B auanasoH ot 1512
00 2048 mke. Ecnu 6onblue, 0 YHeM CBUAETENbCTBYET
nepenosiHeHve TaimMepa, TO NPUEM MpPekpaLLaeTcs,
a ecnu MeHble, To MK BbIXOAUT 13 npepbiBaHns U
XOEeT cremyoLuero nmnynsca Ha nuHimn RBO.

3amMeTuM, YTO NapameTpbl PasfINYHbIX NYLTOB C
OOHOM 1 TOM Xe KOAMPOBKOW MOTYT 3HAYUTESIbHO OT-
JINYaTBLCS, HO 3TO KOMIMEHCUPYETCH «BPEMEHHON BUJI-
KOW» (CM. BblLLIE), rOras B KOTOPYIO, UMIMYJIbC CHUTa-
€TCS NPaBUSIbHbIM.

HanomHuMm, 4TO NpaBuibHO NPUHATAaN KOMaHaa ¢
nyneTa coxpaHseTcs B pernctpe Command. B npuH-
LLMne CyLeCTBYET BO3MOXHOCTb COXPaHUTb HE TOJb-
KO BUTBI KOMaHL, HO 1 KOL, CUCTEMBbI, HO S HE CTan 9TO-
ro genatb, Tak Kak B MOUX YCTPOMCTBax B 9TOM He
Obls10 HEOBXOOUMOCTU.

McxopHbini TekeT MMM Ha sa3bike AccemMbnep Bbo-
XEH [J19 CKauMBaHUS Ha CanTe nsgarenbcraa «Paano-
amatop» [1].

Ccbinku
1. http://www.ra-publish.com.ua/ — cant usga-
TenbcTBa «PagnoamaTop».
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MuHu-po6ort «Xopkor 2»

Anekcei KpaBuehko, r. Kues

3T10T MUHM-POBOT BbIN pa3paboTaH u cobpaH aB-
Topom B 2010 roay Ha TpEx cepBOnpuBoaax v raa-
Te Arduino nano V2.3 ¢ mukpokoHTposiiepom (MK)
ATmega168 [1]. HassaHue po6oTa nponcxoauT ot
JIBYX YKPAUHCKMX CJI0B: «XOAUTN» Y «KOTUTUCST» — CO-

kpalyeHHo XoakoT. [lepBbivi BapyaHT poboTta 6Gbii
cobpaH ¢ 0OCHOBaHWEM Ha ABYX 32HVX KOJiecax v re-
PenBVXHOM nepenHeli nosoBuHoV poboTa, npmuso-
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Asiuievicss B ABVXKEHWe cepsonpusojamu. B aTol
cTarbe paccMOTPEH BTOPOL BapuaHT aToro poboTa
— «X0ZKOT 2».

«XOOKOT 2» UMEET KOHLENTYalbHOE BOMJIOLEHNE
nae podboTOTEXHNKK, B 0612CTU OBUMAOLLIMXCSH CaMO-
CTOSATENBHO MeXaHn3MoB. [epeaBrkeHne nponcxo-
JUT Kak OJHOBPEMEHHOE OeCTBME: HAK/IOH B BOK U
BpaLlaTesibHOe NnepenBmXeHne KoHe4yHocTel (puc. 1
n ¢oto 1). B ka4uecTBe OCHOBbLI 4J15 MepenBuKeHNd
Kopnyca po6oTa UCMoJ1b3yeTcs ONTUYECKUA OucK. Bo-
KOBbIE KOHEYHOCTUY NpefHa3Ha4eHbl 418 YCTONYnBO-
cTr poboTa BO BPEMS NMEPEABVKEHUS U 4718 NepemMe-
LeHns kopnyca. HakinoH B fieBbili Unv npasbliii 60K
BbIMOJIHAETCSA 3aiHEV OMOPOI 1 CEPBONPUBOLAOM PO-
6oTa. YnpasneHue pob0oToM NPON3BOAUTCS OT MiaThl
Arduino nano V2.3 [2]. [lng npuBoga B OECTBUE KO-
HeyHocTel poboTa UCMOJIb3YIOTCA FOTOBbIE SJiEK-
TPOHHO-MEXaHNYEeCcKMe y3ibl — CEPBONPUBOALI. Bce
370 06neryaeT obLLEee CXEMHOE PeLleHVe yrpaBieHus
po6oTom. Kpome Toro, MexaHu4eckme y3nbl Ha 00biy-
HbIX 3neKkTpoaBuratensx ¢ nuraHnem 4,0...6,0 BHe B
COCTOSIHUM MEPEMECTUTbL TSXKESYIO Harpy3ky (Becom
6onee 1 kr). CepBonpuBOObl UMEIOT BHYTPY PEAYKTOP,
MOHWXKaoLWM 000pOThI anekTpoasuratend. Noaromy
YBENUYMBAETCA CuUNa, NpuKnagbiBaemMas K pblyary
cepBonpusoga. B KOHCTPYKLUMY NCMOSb30BaHLI Cep-
sornpusoabl DY-1007 dupmbl DCTRUM. CeponpuBof,
passuBaeT ycunue oo 1,3 kr, Bpems otpadoTkn 0,12 ¢,
nutaHue 4,6...6,2 B, Tok 150 MA, noaTtomy cepeonpu-
BOZ, B COCTOSIHM MepeMEeLLaThb BCIO KOHCTPYKLMIO. Po-
BOT COOEPXUT TP CepBoMnpuBoaa. Tok NoTpebneHus
KOHCTPYKUMy MoxeT gocturatb 300...350 MA, Tak kak
O[HOBPEMEHHO paboTaloT 2 CEPBONPUBOAA.

Kpowme Toro, ong cepeonpreoaa HeOOXOAUM UC-
TOYHUK MUTaHUS, oBecrneunBaloLLmni HanpsXXeHne
4,0...6,0 B paxe npv noacesLuem akkymynatope. No-
3TOMY A5 INTaHUS CXEMbl MCMOJIB3YIOTCS OBa Mocie-
[0BaTesIbHO BKJTIOYEHHbIX akkymynaTopa rno 9,0 B Em-
kocTbio 200 MA-4. CymmapHoe HanpsixeHne 18,0 B
npeobpasyeTcs UMMYJIbCHBIM MOHVXAOLLMM cTabu-
nm3aTtopom B HanpsikeHue 5,0...6,0 B, koTopoe nog-
nepxvBaeTca CTabuibHbIM A2XKe Npv CUIILHOM pas-
psae akkymMysaTOpoB

CepBonpuBOabl SABASAIOTCA CWUIIOBOW Harpys3Kom,
KOTOpas NnoTpednsaeT B0sbLUYIO YHaCTb SHEPTUU UCTOU-
HuKa nTaHvsl. OHa oTOMPaeTCA MMMNYbCaMU LJIUTETb-
HocTbio nopsiaka 0,2 ¢, YTO MOXET NPUBECTY K NMOMe-
Xam Mo nuTanHuio. Vicnonbayemas B KOHCTRYKLMM NJiaTa
Arduino nano NMeeT B CBOEM COCTaBE IMHENHbIN CTa-
oununsatop. NostomMy nNapasuTHbIE UMMY/LChI MO NUTa-
HMIO OT CEPBONPUBOAOB He BAUSIOT Ha paboty MK.

Micnonb3oBaHve MMMYbCHOrO cTabunmnsartopa
NMo3BONSET pelnTb ABe npobnemsl. epsag — 810



0TKaa paboTbl CEPBONPUBOLORB OT HaTapel ¢ Hanps-
XeHuem meHee 4,0 B. Bropas npobnema — 370 BeC
GaTapeii. Ecnu 6aTtapeu nutaHusa 6yayT BecuTb 6osiee
1,3 Kr; TO CepBOMNPUBOL, HE CTOSIKHET poboTa C MecTa.

MpuHUUnvanbHas cxema UMMnynbCHOro Npeobpa-
30BaTena nokasaHa Ha puc.2. K paszbemy SL1 noa-
KJto4eHbl ABa akkymynatopa no 9,0 B, coeauHeHHbIe
nocnenogatensHo. Mukpocxema IC1 Tuna NJM2360
(ananor MC34063A) aABnseTcss OCHOBOW O/ UM-
nynbCHOro crtabunuaatopa. OCHOBHOM UMIMY/bCHbLIN
TOK MUKPOCXEMbI MpoTeKaeT oT uctoqHuka 18,0 B ue-
pe3 R1, BeiBoAsl 1-2 1C1, L1, SL2 Ha Harpy3ky 6,0 B.
Lna obecneyeHus perynmpytoLLen o6paTHOl CBA3K
BbIXOOHOE HanpsxeHue ctabunuzatopa 6,0 B yepes
peaucTuBHbIi genutenis R2R3 noctynaeT Ha BbIBOA, 5
IC1 (Bxom ynpaBneHus ctabunmusartopom). Mpu noHu-
XEHUW BbIXOOHOIrO HamnpshkKeHust OAUTENIbHOCTb UM-
nynbCOB Ha Bbixoae 2 IC1 pacTerT, 4To NpUBOAUT K yBEe-
JINYEHUIO BBLIXOAHOIO HaMpPs>KeHUs OO0 MPEXHEero
3HAYeHus, a NMpu MoBbILLEHNY BbIXOAHOIO Hanpse-
HUSA — yMeHbluaeTcs. [ynbcauym Hanps>KeHUs Ha Ha-
rpy3Kke criaxuBaeT koHaeHcaTtop C2, a nynscaumm
BXOAHOro HanpsbkeHus — C1. HYactoty paboTbl Npeob-
pasoBartesis 3apaeT koHgeHcatop C3. Peauctop R1
— 3TO JAT4YMK TOKa. 3a CHET NafleHns HaNPSKEHUs Ha
3TOM Pe3ncTope npwu nuke Toka B 1,5 A u Hannumna 06-
paTHOol cBa3u 4epes BbiBof, 7 IC1 ByneT 3anmpatbes
KJTIOYEBOW 3IEMEHT MUKPOCXeMbI [3], mpesoxpaHasa
MC oT neperpyasku.
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VIMnynbCHbIN NpeobpasoBaTenib cObpaH Ha ABYX-
CTOPOHHE nevyaTHo nnate pazMmepamu 24x45 mwm,
YyepTeXxu KOTOPOI NokasaHbl Ha pUc.3, a Pacrnonoxe-
Hue netanen — Ha puc.4.

Letanuv yana nuraHums:

e L1 — uHaoykTmBHOCTL Sumida CDRH127/LDNP-
181VC (180 mkHn-1,5A);

e D1 - amop Lotkm Impulse Rectifier 10BQ040;

e |[C1 - mukpocxema LLUMM NJM2360 (aHanor
MC34063A);

e akkyMmynatopbl EverFast 9,0V 200 mAh Ni-Mh
R22/PP3/9V.

[ns poboTa Hafo N3roTOBUTh ELLLE OHY OOHOCTO-
POHHIOIO NMeYaTHyIo NiaTy, — NaaTy ynpasJieHns pas-
mMepamm 37x59 MM, NpUHLMNnasbHasa CXema KOTOpOor
rokasaHa Ha puc.5, yepTex — Ha puc.6, a pacrnosno-
XeHue getanen — Ha puc.7. OT1a nnarta JOCTaTovHa
npocTta. Ha Hel ycTaHOB/IEHO LLeCTb Pa3beMOB:

e SL1, SL2 — pasbembl OA8 YCTAHOBKM MnaTthbl
Arduino nano V2.3;
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Servo- DY 1007

e SL3 - pasbeM NoAKIIHEHUS HAMPSKEHUSA NUTa-
Hus 6 B;

e SL4-SL6 - paswembl 419 NOAKIIOYEHNUS CEPBO-
NpUBOAOB.

Ha aT0i4 nnate ycTaHOBNEHbI TAKXKE TPU MOATAMM-
BaloLLMx peancTtopa R1-R3 1 nepembiyka, COEaUHAIO-
was BbiBog, 3 SL4 ¢ Toukor coegmHeruvst R1 v BbIBO-
na9SLi.

3ameTum, 4yto nnata Arduino nano [3] uveeT ceo
CTabuUIN3aTop, 1 CKayYky HaMpPsKeHUs NUTaHus rnpu
BKJIIOYEHUI U BbIKJTIOYEHNYN CEPBOMNPUBOLOB HE BN -
10T Ha paboTy MK.
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C nopTtos B u D (BoiBOAs PB1, PB3, PD6, MK AT-
mega168) ynpasnsioLime UmryabChl NOCTYNaT Ha
yrpaefieHue CepBOnpuBOAaMU 4HYepe3 pasbeMbl
SL4-SL6.

Oco6eHHOCTU KOHCTPYKLUUK po6oTta

OCHOBOW KOHCTPYKLMM pOOOTa CNY>XUT HECYLLAsA
pamMa B Buae KOpoOKu, BHYTPU KOTOPOWM HaXOOUTCH
OCHOBHOE KON1eco. Ha HecyLlen paMme no nepumMmeTpy
pacnonaraiotca ceponpusoabl 1,2, 3 (cm. 1,21 3
puc.8) n nnata ynpasneHus (4 puc.8). Ha puc.9
MOXHO YBUOETb OLVH CEPBOMPUBOL (5) C «ianom»
(Horoit), nnaTy ctabunuaartopa (6), 4Ba akKyMynaTo-
pa (7) 1 OCHOBHOE KOJIECO 13 ONTUYECKOro aucka (8).
Ha puc.10 MOXHO YBMAOETh, YTO OMTUYECKUA AUCK
pacnonoxeH Ha BTysike (10) anametpom 10 MM, BHY-
TPW KOTOPOI HaxoouTcs ocb (9) onamMeTpom 2 MM.
Brynka 10 MM He NMO3BONSET AUCKY HAKITOHUTLCS B
CTOPOHbI BO Bpemsl ABmxkeHus. OCb 2 MM CKOIb3UT
BHYTPU OTBEpCTMI Kopnyca. [Mpu nepeasuxeHumn
POGOT HAKIIOHSAETCS BGOK, ONUPAsICh HA OJHY U3 HOT,
0OHOBPEMEHHO NMepPecTaBNsSeT BTOPYIO HOry. PaBHO-
Becue poboTa NoOAEepPXMBAETCSH 33 CHET TPEX ToueK
ynopa:

1 — ynopa koneca Ha NMoBepPXHOCTh;
2 — yriopa 00HOW N3 HOT;
3 — yropa 3agHel ornopsl.
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CGopKy MUHU-POBOTA HAYMHAIOT C MnaThl NPeoo-
pasoBartesna. Mnaty npeobpasoBartens NPoOBEPSAOT
otoenbHo ¢ Harpyskon 100 Om. Mpu nookn4eHun
OaTapei NUTaHus Ha Harpy3ke HacTpauBaloT Hanps-
XeHune 6,0 B nytem nogbopa pesuctopa R3 (puc.2).
Janee cobupatoT Konieco MuHu-poboTa. [ns ocu on-
TUYECKOro Aucka noadupaioT UNUHAPUYECKNA KOP-
Myc OT UCMOJIb30BAHHOIO Mapkepa, 06pe3atoT C ABYX
CTOPOH A0 35 MM. [Mosy4eHHbIV NOAbIA LUMMHOP NPY-
KI1enBaloT 3MOKCUOHON MiacTuyeckom maccom. Ons
0OCU BpaLLeHUsl noadupatoT Uriy OT KanenbHULL, (BHU-
MaHue, B Lenax 6e30nacHOCTU He crenyeT npume-
HSITb UCMOJIb30BaHHbIe UMkl). Virmy o6pesatoT no oiv-
He 70 MMm. BHYTpb Moforo umnuHapa 3akiagbiBaT
3MOKCUOHYIO NNACTUYECKYIO MACCY U MO LEHTPY BCTa-
BNSIIOT NMOArOTOBMAEHHYIO UMMy, EE LIEHTPYIOT Kak OCb
BpaLLEHUs BCEero aucka. Ha cnepywoulem atane us
OprcTekna TONWMHOM 5 MM BbIpe3atoT 5 NpsMoyroib-
HbIX AeTanen nnartdopmbl:

e 100x40 MM — 2 WIT.;

e 50x30 MM — 2 LIT,;

e 42x60 MM — 1 WT.

B petansax 100x40 mm 1 50x30 MM Bbipe3aioT na-
3bl 19 CEpBOMNPUBOAA.

3aTtem Hafo N3roToBUTL U3OTHYTYIO AeTallb B BUAE
LMpoKol nonockl 35 Mm, gnuHoi 170 MM v BbICOTOM
60 mm. Ha 6okoBbIe [ETaNM YyCTaHaBMBAKOT CEPBONPU-
BOObl. B N30rHyTOM AeTanu BoICBEP/IMBAIOT OTBEPCTUE
OVaMeTpoM 3 MM Ha paccTosHUM 65 MM OT nepeaHe-
ro kpas nnatdopmbl. B LeHTp nnatdopmbl MEXIY U30T-
HYTbIMW OEeTansMu yCTaHaBNMBAIOT KOJIECO, KOPMYC
CKPEnnsoT BUHTAMM WY BbICTPOCOXHYLLVM KIIEEM.

K cepBonprBogam BUHTaMU KpenaT nanbl. Jlansi
MO>XHO M03aMMCTBOBaTb OT HEHYXKHbIX WS CIIOMaH-
HbIX COJTHLE3aLLUUTHbBIX O4KOB (POTO 2).

Kak Tonbko koprnyc cobpaH, nnathl yrpaBieHus
npeoBpasoBaTens M CEpPBONPUBOLA COEAUHSIOT B
COOTBETCTBUM CO CXEMON puc.2 1 puc.5. B 3agHuin
OTCEK yCTaHaBMBaloT akkymynsTopsl Ha 9,0 B (do-
10 3). Ha 3agHwuii cepBONpuUBOL yCTaHABAMBAIOT 3a-
OHiolo onopy — C-06pasHyto getanb AivHon 80 MM v
BbicoTON 35 MM (doTo 3). Ha nnaty ynpasneHus
yCTaHaBMMBAIOT 3anporpaMMmnpoBaHHyio riaty Ardui-
no nano (doTo 4). MNporpamma HauyMHaeT paboTaTtb
cpasy npvi rnogaye HanpskeHUs nNUTaHns. Vicnbiranug



JiydLLe NPOBOAUTb, YAEPXKMBASA MUHU-PODOOT pyKamu.
CepBogpurateny HeobxoaumMo NMoaKIIOHNTb B ONpe-
OESIeHHOM NopsaKe, Tak YToObl ABMXEHME Nanbl Ha-
33/, COBMafasio C HakJIoOHOM Ha 60K MUHM-poBOTA.
Ins 6onee ctabuibHOM paboThl CEPBOMNPUBOLOB pe-
KomMeHayeTca [06aBUTh SNEKTPONUTUYECKUA KOH-
nexHcatop Ha 1000 mx® 16 B napannensHO pazbemMy
SL3 nnatsl ynpasneHus (puc.5). MNMuraioluye nposo-

L2 IOMKHbI UMETb CeYeHIe He MeHee 1 MM?. Pesyiib-
TaT cOopku cMm. Ha doTo 5. [anee K HOram MOXHO
NPUKIEUTb UMMPOBU3MPOBaHHbIE Nanbl. ABTOP UC-
rnonb3oBan TPyoky Afs HanUTKOB, MO OBE CNULLbI
OT 30HTMKA W OCTaTKM JIMTHUKA MOLENU CaMoneTa.
[Manbubl an MOXHO PasfBUHYTL MO OKPYXHOCTU,
VIMUTUPYS Nanbl MTULL.

Mporpamma gnsa poboTa «Xo4KoT 2» HanmcaHa Ha
s3blke AcceMOrep, C HECIOXHbIM CKBO3HbIM aJ1rOpUT-
MOM yrpaBneHus. OHa He UMEET BETBAEHUN U NOA.-
nporpamm.

VlcxooHbIli TEKCT NporpamMmbl U Gan npoLuvBKy
pasmMeLLleHbl OJ15 CKadvBaHUsA Ha caliTe usnaresibcTsa
«Pagnoamatop» [4].

[Moka po6oT MOXET XOAUTb NPSIMO, HO, A0PaboTas
nporpamMmmy 1 0o6aBuB 6,10k 0BHAPYKEHUSA NPEendT-
CTBUIA, MOXHO 3aCTaBUTb POOOTA XOAWTH B II060OM Ha-
npaBfieHnn.

Bugeo ¢ pemoHcTpauuen poboTta «XogKoT 2»
MO>XHO NMOCMOTPETb MO cCbiikam [5, 6].
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2. User manual. Arduino Nano (V2.3) 2008. Pexum
noctyna: http// www.arduino.cc.

3. Datasheet. DC-DC converter control IC. JRC.
(New Japan Radio Co. Itd.) June 1994.

4. http://www.ra-publish.com.ua/ — canTt naga-
TenscTBa «Pagnoamartop».

5. http://www.youtube.com/watch?v=kGfiNgDFSaE,
darin Xodimm.mp4.
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UpsHa HYepmorwueHueBa, r. Kues

Halum qutarenv yxxke 3HakoMbl 1o rpeabiayLLmim
HOMeEpaM XypHana C [porpaMMHO-annaparHeiM
KOMII/IEKCOM MOHUTOPUIHIA TPaHCMOPTHbLIX CPEACTB
GRYPHON. B gaHHovi cTarse 6yayT pacCMOTPEHbI 0CO-
6EeHHOCTM HOBOV paspaboTky — GOPTOBOro MoAy/s
GRYPHON MINI. Ao nosieneHvs B nocieaHve rogsl
CBEPXCOBPEMEHHBbIX TEXHOJIOMY 0OMeHa MHGopMaLy-
evVi 1o kaHanam MobusibHOV CBsI3u cTaHgapToB GSM v
VICII0/Ib30BaHVISi MHOPMaLMU OT CITYTHUKOBOV CUCTE-
mbl GPS-HaBvraumm, B TOM YAC/I€ CO3A4aHVS MUHUA-
TIOPHbIX YCTPOVICTB, COYETAIOLLMX B cEOEe 9TV TEXHOIIO-
r4eckme JOCTVIXXEHMS, COBMECTUTL PELLEHNE PaHee
YIOMSIHYTbIX 38/a4 OblJI0 KpaviHe 3aTpyAHATE IbHO.

BoptoBoi monyns GRYPHON MINI meHblie no
pasmepam, 4em ero npepectseHHuku GRYPHON M-
01 n GRYPHON PRO, HO cOBCEM He yCTynaeT UM Mo
TEXHUYECKUM XapaKTePUCTUKaM, & MO HEKOTOPbIM 3K-
crlyaTalMoHHbIM napaMeTpam 0b6nagaeT npenmy-
LuecTeamm.

MpuHuun geicTeug Moayns

Moaynbs GRYPHON MINI paboTtaet COBMECTHO CO
CMYTHUKOBOW HAaBUTaLMOHHOM CUCTEMOM N OPYrUM
obopynoBaHuem (puc.1). OH ¢ 3agaHHON Neproany-
HOCTblO nonyyaet Ha GPS-aHTeHHy curHanbl OT
CMYTHMKOBOW HaBuraumoHHon cuctembl NAVSTAR.
[Mony4yeHHble curHanbl 06pabaTbiBAIOTCS MOAOYNEM,
npeobpasyoTcs B cneumanbHbii dopmar, 3aTeM 3a-
MUCBIBAIOTCS U XPaHATCS BO BHYTPEHHEM XXYpHae, KO-
TOpbI peann3oBaH Ha OCHOBE SHEPrOHE3aBUCUMO
namsaTyi. BHYTPEHHWI XXypHan CoaepXuT KoopanHaThl

asTomobUNG
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Boproeoit GPS/GSM-mopyns Gryphon MINI
&

LUMPOThI U OONTrOThl 00bEKTA, CKOPOCTL 1 Hanpasne-
HUe ABMXKEHMA 06bEKTa, YHUBEPCANIbHOE BPEMS, VH-
dopmaLmio C AUCKPETHOr O (UMMYIbCHOMO Ui aHano-
roBOro) Bxoaa, ot umdposoro nopta 1-Wire, a Takke
o cocTosiHum GPS- 1 GSM-TpakTa, Hann4um 60pPTOBO-
ro NUTaHUs, YPOBHE 3apsaa BHYTPEHHEN akKyMynsi-
TOpPHOI BGaTapeun, B TOM 4nUcne NHGOPMaLIMIO O NPO-
13BEOEHHbIX CeaHCcax CBA3U. JlaHHbIe U3 BHYTPEHHET O
XypHana ¢ nomoLupio GSM-mMogema nepenatoTcd rno
kaHany GPRS Ha cepsep. CepBep NpuHMMAET B aBTO-
MaTn4eckoM pexrmMe UM no 3anpocy KoopauHaThl
KaXX[0ro 06beKkTa 1 0TOBPaXKAET VX HA AETANBHON Ly~
dpPOBOV KAPTE MECTHOCTU.

Bnagenblibl JIMYHbLIX aBTOMOOUIIE CMOryT:

1. MookniounTb K 6opToBOMY Moaynto GRYPHON
MINI oomH patyuk (aHanoroBbIv, VMMYJIbCHLIA WA
OVICKPETHBI) C Lesbio yBeNn4eHus 0obema rnosiesHom
nHdopmaumu, HeobXxoOumMoln OIS MOHUTOPUHra
TPaHCMOPTHOro CPeacTBa.

2. Mony4nTb BO3MOXHOCTb pPearnpoBaTtb Ha Ael-
CTBUS 3/I0YMbILLIEHHUKOB, HarnpumMep, SMS-komaHaom
OVCTaHLMOHHO 3armyLUWTb OBUraTeb UM BKIIOYUTL CU-
PEHY, ecnv 3T1 ONuUUK PeasiM30BaHbl NPy YCTaHOBKE.

3. Ha anekTpoHHOVM kapTe MecTHOCTK (puc.2)
NMepcoHasibHOro KOMMbIOTEPa BUOETb TEKYLLEE Me-
CTOMOJIOXEHME (B TOM HMCIe Ha MOBUbHOM Tenedo-
He) ¥ NyTb YrHAHHOIr0 aBTOMOOWIISA B peXUME on-line.
C paHHo HbOpPMaLMen MOXHO 03HaKOMUTbL Npes-
CTaBUTEEN CUNOBLIX CTRYKTYP, CNy>X6 6€30MacHOCTH
(NpemocTaByB UM OOCTYM K KAPTE MOHUTOPUHIa) A4S
ornepaTyBHOrO BMELLIaTENbCTBA B CUTYALIMIO.




4. Ecnvi HeT HeobXoOUMOCTY ONEePaTUBHOIO 3apy-
6EXHOro MOHUTOpMHra aBTOMOBWAA, TO UMEETCH
BO3MOXHOCTb YCTAHOBUTb B MOOY/b Micro-SD-kapTy
namstTi emkocTblo 0o 32 6, kyna OyaoeT 3anvcbiBaTh-
Cs1 MPOMAEHHbI aBTOMOOUNEM MYThb. 32 CHET TOrO, Y4TO
MOZAYJSIb UMEET ABOUYHBIN HopMaT AaHHbIX, BO BHY-
TPEHHIOO NaMATb MOXHO 3anucaTb AECATKN ThICAY KU-
JIOMETPOB NPONAEHHOro MyTY C aAaNTUBHBLIM TPEKOM
(TOYHBIM BOCMPOU3BEAEHNEM MPONLAEHHOMO NYTH).

5. MonyyaTb HanoMuHaHue O NPUBAMXKAILLEMCH
CPOKE MPOXOXOEHNS TEXHUYECKOrO 0BCNYXUBAHUS U
nponyieHus ctpaxosku OCAIO.

6. KoHTponMpoBaTh NCMOMbL30BaHME JINHHOMO aB-
TOMOOWUSIS POACTBEHHUKAMU, & UMEHHO BUOETb Ha
3NEKTPOHHOM KapTe MECTHOCTY TEKYLLEE MECTOMOJIO-
XeHne aBToMOOUNSA 1 MPOMAEHHbIN MyTb, NONy4aTb
OTYETbI O NPOAAEHHOM NYTU U HOPMaTUBHOM PACX0-
e TonnvBea npv AaHHoM npobere, BpeEMEHU 1 MecTax
CTOSAHOK U T.M.

7. Mpy HeoBXoOAMMOCTU BbI3BaTb TEXHUYECKYHO
WV CKOPY!IO MOMOLLLb, HAXOOACh B HE3HAKOMOW MECT-
HocTu. JIoCTaToYHO AaTh NPEACTABUTENSM STUX CIYXO
[OCTYN K KapT€ MOHUTOPUHTA, YTO CYLLECTBEHHO CO-
KpaTUT BPEMS MX NMPUOLITUS K MECTY NPOUCLLECTBUS.

8. [INCTaHUMOHHO KOHTPONMPOBATb COCTOSHUE
3apana akkyMynaTopHoi 6aTtapen aBTomMobuns.

9. KoHTponuposatb COCTOsiHMe GanaHca CuMm-
KapT GOPTOBbLIX MOLY/EN C LLEeNbl0 CBOEBPEMEHHOIO
MOMOJIHEHUSI.

10. VMicnonb3oBaTtb MOy b HAa 2aBTOMOBUNSX, rae
HEeKa4yeCTBEHHO CTabUIM3NPYETCs HanpskeHe 6op-
TOBOW CETU (YCTapeBLUMEe MOLENV aBTOMOOWAEN Bbli-
nycka CCCP). B mooyne nmeeTtcsa 3awmra o1 nepe-
HanpPsXXeHns.

Bnagenbubl aBTONAPKOB CAYXXEGHbLIX aBTOMO-
Guneii cMOryT nosy4yatb BCe Nepe4YrcieHHbIe Bbi-
e, a TaKKe AOoMnosIHUTe IbHbie GYHKUMK:

1. Ucnonb3oBate Moaynu Ha aBToMoOuUnax, roe
HeKayeCTBEHHO CTabUNIN3upPyeTCa HanpsXXeHne 6op-
TOBOW ceTU (YCTapeBLUVE MOLEN aBTOMOOUIIEN Bbl-
nycka CCCP: «[azenb», MA3, KAMA3 n T.n.). B moay-
e IMEeeTC 3aLUmTa OT NepeHanpskeHns.

2. MNony4yaTb TPEBOXHbIE YBEOOMIEHUS HA SKpaH
MOHUTOPA MNEePCOHaIbHOrO KOMMbIOTEPAa O NpeBbILLe-
HUM CKOPOCTU CNyXeBHbIM aBTOMOBUNEM, BLE3OE B
3anpeLLEHHYIO reo30Hy.

3. dopmupoBaTh OTHETHI, B TOM Yncie B Gopma-
Te EXCEL, no ogHov nnv rpynne MaLlivH no rnponaeH-
HOMY MyTU B KUJIOMETPaX, CTOSHKaM C yKasaHuem
BPEMEHN N afpeca, HOPMaTVMBHOM pacxone Tornnvea,
coObITVAM (NEepecevyeHnn re030H, TPEBOXHbLIM COObI-
TsIM), MoTo4dacam u gp. (puc.3). OctanbHble BUObI
OTHETOB Bbl MOXETE YBUAETb, 3alAs Ha nopTasn cars-
conrol.com.ua B AEMOBEPCUIO.

4. MNony4aTtb HanoMuHaHWe o NpUbAXaloLLEMCS
CPOKE NPOXOXAEHUA TEXHNYECKOrO OCMOTPa U NPOA.-
neHusi ctpaxosky OCAIO no kaxkgomMy asToMobusio.
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5. HenocpencteeHHO B MPOLLECCE MOHUTOPUHIA
Ha 3JIEKTPOHHOM KapTe KOHTPOIMPOBaTbL COCTOSHME
HanaHca SIM-kapT 60PTOBLIX MOAYJEN KaXKO0ro aB-
TOMOOBWUNA C LIeNbI0 CBOEBPEMEHHOIO NMOMOAHEHUS.

BesycnoBHO, BbileynoMaHyTele OyHKUnn GPS/
GSM-mopynsa Gryphon MINI kpariHe 3aMaHuMBbI, HO
HaCKOJbKO YyOoOHO MM Nosib3oBaTbCca? He Bynet nu
[aHHOE YCTPOWCTBO NMOCTOSAHHOM «TOJIOBHOM 601610
ero Xo3aAuHa B MnyiaHe OCBOEHUS U aKcnayaTauumn?
PazbepemMcs nocnenoBaTesibHO.

HacTpoiiku u ynpagneHue 60pTOBOro MOAYss C
nomoLLbio SMS mnu ¢ NepcoHanbHOro KOMrbioTepa

OCHOBHbIE HACTPOWKM MOLYSSA OCYLLUECTBISIOTCS
Ha nopTane www.cars-control.com.ua, Ho ecnv Bna-
[erneL, He HaxoamMTCa Yy 9KpaHa MOHUTOpa, TO Ha-
CTPOVKM MOXHO OCYLLIECTBUTL C MOMOLLbIO SMS-co-
OBLLEHNIA.

Yno6cTBO aKkcrnnyaTaumm komnaekca. lNocne paso-
BOW HacTpoliku OOPTOBOW MOAY/b CKPLITHO yCTaHa-
BBaeTCd B aBTOMOOUb. HTEpdEeic MOHUTOPYIH-
ra Ha rnopTtane www.cars-control.com.ua noru4Ho
MOHSATEH, MPOCT B HACTPOWKE, YrpaBAeHUN v Nony4e-
HUM HeobxoauMor HDOPMaLIAN.

Hanuuue u 06bem BHYTpeHHeh naMmaTyu 60pTo-
BOro MOAyns

OCHOBHOW 3a4a4el NPy NOVUCKe YTHAaHHOrO aBTo-
MOOUNA ABNSETCH HE CTOJILKO ONPEenenuTh, FOe OH €3-
OWI1, XOTS 9TO HeMasioBadkHast YHKLMS, CKOMBbKO y3-
HaTb €ro TOYHOE MECTONMOJIOKEHME B AAHHbI MOMEHT
BpemeHn. BO3MOXHO, Mo Kakum-mbo mnpuymHam,
cBs3b GSM BpemMeHHOo OTCyTCTBYET (pabotaeT GSM-
«FYLUWAKa» ), HO MPY 9TOM CUIHaJIbl CMYTHMKOB OMpe-
[ensaTCd, eCK YrOHLLMK CnpsiTan aBToOMOOWIb B ra-
pax, TO CUrHasbl CMyTHUKOB He onpegensioTcs. B
9TOM clydae HeoOxoayma BHYTPEHHNASA NamMaTh, Kyaa
OyayT 3anucbiBaThbCs KOOPAMHATL aBTOMOOUNS nNpu
OBVDKEHUM W MOCNEaHss KoopamHaTa, nonyyeHHas ne-
pen nocTaHoBKOV aBTOMOOUNSA B rapax. MNpw Bbik/O-
YEHUU «TNYLLWIKN» 1 nosBneHun GSM-CBs3u HauyHyT

nepenaBatbCd KoopAauHaThbl aBTOMOOUNA U3 BHY-

TPEHHEN NamaTy Mo4yJa Ha cepBep. He nckio4eHo,
YTO AaHHbIe KOOPAMHATbLI YKaXKyT HaM Ha MECTO nepef,
BbE30M B TOT Camblli rapax, roe cenyac HaxoouTcs
CMPSATAHHbIV 3/10YMbILLNIEHHUKAMW aBTOMOOWIb, Ja-
Xe ecii aBToMOOWITb NeperHan B Opyryto CTpaxy.

Fra6aputHbie pasmepbl GRYPHON MINI

OT0 TOT BapuaHT, Koraa pa3mep MMeET 3Ha4YeHME.
Yem MUHMaTIopHee 6OPTOBOV MOAY/1b, TEM JIErye 0Cy-
LECTBUTL €ro CKPbIThIA MOHTaX. Yem ny4Lle rnpous-
BEOEH CKPbITbI MOHTaX, TEM TPYOHEE 3/I0YMbILLIIEH-
HUKaM HanTu 1 06e3BpennUTL MOOYIb.

Hanuune akcenepomeTpa (patymka ABWXKEHUS).
AkcenepomeTp Mo3BONAET SKOHOMUTb WHTepHeT-
TpadwuK (TO eCcTb AEHbIV) HA CTOAHKAX U B TO Xe Bpe-
Ms 0TOOpaXxaThb MyaBHbIA 1 NOAPOOHLIN TPEK Mpu Mo-
BOpOTax. Takxe aKoHOMMs Tpaduika 4OCTUraeTcs 3a
CYET TOro, YTO BO BPEMS CTOSIHKM MOAYSb HE OTChbI-
JlaeT 0OMHaKOBbIE KOOPAMHATbLI C 6ObLLON HaCTOTON.
OT1a onuus BaxkHa NPU MOHUTOPUHIE 1 OUCNETYepu-
3auun.

OHepronoTpebneHre U aBTOHOMHbIA MCTOUHUK
nuTaHns

ABTOHOMHBbI UCTOYHUK MUTAHUSA (BCTPOEHHbIN ak-
KYMYNIATOP) NO3BONSET 3 4 NOALEPXMBATL paboToc-
NOocOBHOCTb MOAYJISA NPU BPEMEHHOM OTK/IIOHEHUM
BHELLIHErO NMUTAHUSA.

Mbl Hageemcs, YTO nNpeayiaraemMbiii Ballemy BHU-
MaHuio GPS-KoMnnekc MOHUTOPWHIA U KOHTPOJIA aB-
ToTpaHcnopta GRYPHON MINi nony4uTt 0OCTOMHYIO
OLLEHKY MOJIb30BaTENEN AaHHOW CUCTEMbI M MOMOXET
COKOHOMUTL ConuaHble GUHAHCOBLIE CPEnCTBa 32
CYET MNPUMEHEHUA COBPEMEHHBIX TEXHUYECKUX
CPenCcTB KOHTPOJS paboThl aBTOnapka Cy>XeOHbIX aB-
TOMOOWUIIEN.

Mony4uTb AeTanbHY0 MHDOPMALIMIO MOXHO, 06pa-
TUBLIUCE K HaM B OO0 «3nekTpoHUK TEXHONOLXKU»,
02094, r. Knes, yn. Kpakosckasa, 13b, kopnyc 2,
Ten. (044) 291-00-44, dakc (044) 291-00-43,
e-mail: info@cars_control.com.ua
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Lindbpoananorossie pasospaujarenu

NMPOMEXXYTOUYHbIX HOCTOT

Esrenumii Ckopwuk, r. Kues

Csl UHTEPECOM Y4~

ba3za aBageTCsi 0OAHOV U3 [T1aBHBIX XaPaKTEPUCTUK
nepuoanNYeCcKoro KOrepeHTHoOro curHasa, onpeane-
JISIIOLLE ero COCTOSIHUE B 384aHHbIN MOMEHT Bpeme-
HY MITV FIPOMEXXYTOK BPEMEHM 10 NePUoLy CUrHana.
Orciofa BblTekaeT akTyaslbHOCTb [poLecCcoB PeryJsiv-
POBKU Y UBMEPEHNS Pasbl B paamnoTEXHNYECKON ari-
naparype. [lepexosn TeneBU3NOHHOro BeLlyaHus Ha
LmngpoBoy popmar curHaaos [1] ctumynupyer poct
UHTEpeca yuTaresiel XypHana «Paavoamarop» K LUm-
GpoBLIM METOAAM B PAANOTEXHUKE.

Mpu cnHTE3E TaKNX PAOUNOTEXHNHECKVX YCTPONCTB,
KaK, Hanpumep, L1MdpoBbie MooynaTopsl [2], kore-
PEHTHYIO TEXHUKY HEMPEPbIBHBIX BbICOKOYACTOTHbIX
CUrHaNoOB B COCTaBE Takux 3/IEMEHTOB annaparypbl,
KaK 3aaioLe reHepaTtopbl, YMHOXUTENN 4acTOThI,

ycTpoiicTea $hpasoBoii noacTpoiky YactoTsl (PAMY) n
ap., HeoBXOAMMO COBMELLLATh C aNleMeHTamu Lidpo-
BOV TEXHUKU, SBNSIOLLENCS MPUHUMMABLHO HEKOre-
peHTHOoN. Hanbonee xapakTepHbIM MPYIMEPOM COBME-
LWEHUS 3TUX OBYX MPUHLMMNNANBHO OT/IMHAOLLMXCS
TEXHNYECKUX HanpasneHui (LdpoBbIX 1 aHaI0rOBbIX)
ABMNSAETCH, MO HALIEMY MHEHUIO, LudpoaHasiorosbIi
dasoBpatuarens (LLAD), nnu dpasoBpallatesns ¢ LUu-
bPOoBLIM OVCKPETHbLIM YPaBIEHUEM.

Crtpyktypa undppoaHanorosoro ¢pazoppaila-
Tensa

Ha puc.1 nokasaHa CTPyKTypHas Cxema rnpoToTu-
ra LLA®D npomexxyTouHbix 4acToT (IM4) 6a3oBoro o6pas-
LIa YCTaHOBOYHOr0 hasoBpaLLaTens Ha ANCKPETHbIE MO-
auumm dasebl. MNpepnaraevas cTpykTypHas cxema LIAD
MO3BOJIFIET MPOCTbLIM NAPaIENbHBIM NO3ULMOHHBIM KO-
LOM, yrnpaeBnseMbiM nocnenoBaTefbHbiM LUpPOBLIM
Ko[oM Yyepes npeobpasoratesns koo MK «nocneno-
BaTesbHbIV B napasnensHeii» (MKIMM), yctaHaBnveatb
B npotoTune LIAD yeTbipe anckpeTa dasbl N4, a imeH-
Ho 0, Tt/2, T 1 3T/2 U, KPOME TOro, B Pa3BUTUN NMPOTO-
TUMNa yaBanBaTh YACSIO OUCKPETOR (hadbl C 4-X No3nLmii
COOTBETCTBEHHO Ha 8 nosuumin. 3ta e moaens LIAD
MICMOJb30Basiach TaKKE B COCTaBe LMMPOBOro Moay-
nsiTopa ogHo 6okosoi rnonock (OBIT).

CtpykTypHas cxema LIAD BkioyaeT cnepyolime
OCHOBHbIE Y3/1bl:

e dazopacuienutens (PP), pasoensowmn gasy
3apatouero reHepartopa 3 MY B npoToTUne Ha 4e-
Thipe NMO3uULLK C LaromM (GUCKPETOM) Tt/2 1 B pa3Bu-
Tuu Ha 8 NO3uLNIA C LWarom (OUCKPETOM) Tt/4;

e npeobpazoBaTenb YNpaBnaowero udpoBoro
KO[a U3 NoCNenoBaTeNbHOro B napaniesibHbli nosu-
LUMOHHBbIN kog, (MKTTT);

e MaTpuua peauctopos (MP);

e aKTUBHbI cymmatop (AC) Ha TpaH3ucTope.

Pacwenurtens ¢pas3bi
B [3] B cocTaBe HeTbipexdasHOoro yMHOXU-

R, Tens yactotel (N =4) npueeneH npumep C 3
SA0paCLISHITENE (BF) I_‘:'_‘ d ¢asopacu1.envwej%“;| Ha 4 pa3bl 4acToThl 7,5 Mlz(u..
o :’: 0 HE2 J: TC :1:3'/211: Tam e 0bcyXganmcb BapuaHTbl MOCTPOEHMS
[ T g e ':— ______ ¥ dasopaciuenuTenein apyrvx Tunos. Mpu npove-
} Ry R R |f’-¢";°3'$eT YTO4HOI HacToTe, pasHoii f =20...30 MIu, no
i RL R, S : HaLLEMy MHEHMIO, HaNB0sIee NPUEMIIEMBIM SB-
} R - { nsieTcsa dasopacluenuTenb Ha MHOrOOTBOOHOM
| : ﬁRc : I NVHUN 3aaepxku (J13). BeicokoyacToTHbIE J13,
: Ry R, [MP [ } COCTOSILLME 13 OTPE3KOB JJIMHHBIX JINHUIA (Kabe-
Ld————]————7 = [ neit), ynstpasBykoBbix J13 vnv 13 Habopa LC-Le-

Kon I YHK VY V¥ | = |
R e e e e e A noyek, copuraioT dasy @ Takum 06pasom, 4To
peobpasoearens kopa (MKMM)| oy\varop (AC) @=2rf T, rae T - sanepxka J13. S1o cooTHoLLe-
HMe O3Ha4aeT, 4yTo Ha Kakabii 1 MIL, YacToThl
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npwv 3a4ep>kke curHana Ha 1 MKc HabnioaaeTcs 3aJep>K-
ka dasbl Ha 27T, T.€. Ha NMosHbIV nepuog, 360°. Takum 06-
pasom, Hanpumep, npu f =20 My 3anepxka dasbl Ha
nonHeIi nepuog, 6ynet peannaosaHa npm 17=50 Hc, a
KepK[asa KeagpaTypa Tt/2 — COOTBETCTBEHHO YEPE3 OTBO-
Okl o At=12,5 Hc. OcHoBHOE TpeboBaHue K pasopac-
wenutento Ha J13 — aTo cornacoBaHue KOHEYHOW Ha-
rPY3Kn C rMacnopTHbIM 3HAYEHUEM BOJIHOBOIO COMPO-
TuBneHus J13 (oGosHaqeHvie R ) v noaksioyeHme oTBo-
[0B K OPYrM anemMeHTam ctpykTypbl LIAD Tonbko ¢ no-
MOLLIbIO BydepHbIX kackanoB 6e3 paccornacosaHus J13.

CnepnyeT OTMETUTb, YTO BCE TUMbI MPOCTbIX ha30B-
paiiaTenei Ha ocHoge Lieneii C, L n J13 aensaioTcsa 4a-
CTOTHO-3aBUCUMbIMU, XOTS U HE CTOJIb KPUTUYHBIMU,
Kak B clly4ae pe30oHaHCHbIX Lenei. [nsg noctpoeHns
06a30BbIX 4aCTOTHO-HE3aBUCUMbIX Ha30kBaAPATYP-
HbIX LIEMoYeK MCMoNb3yloTCca BONee CAOXHbIE Cre-
LiasbHbIE CXEMBbI, UBBECTHbIE U3 TEXHUKM OOHOMOM0C-
Hol mopynaumn (OBI) kak cxembl TunbbepTa.

MpuHuun komMyTaumn dasbl C MOMOLLLIO Ma-
TPULbl PEe3UCTOPOB

Kak Bugum ns puc.1, yzen MP npencrasnser co-
60l PE3NCTMBHYIO MOCTOBYIO KOJbLEBYIO CTPYKTYPY
— MaTpuuy ¢ knov4amm B 6a30BOM NPOTOTUMNE Ha Ye-
Thipex (1N BOCbMU B BapuaHTe peanusauun LAD) ee
oTBogax (Ha nepudepur MP) n ¢ obLe TOYKON B
LIeHTpe 015 NOAKITIOHEHNS K aKTUBHOMY CyMMAaTOPYy.

MpuHumMn KommyTaumm ¢asbl ¢ nomoLubio MP co-
cTouT B cnepyollem. MNpu napannesnbHor nogadye Ha
yeTblpe CUMMETPUYHO PacCronoXeHHble nepude-
PUIAHBIE Y35bl MaTPULLbl YeTbIpEX curHanos 31 ¢ no-
cnepnosatesibHbiMU dasamu 0, t/2, T u 31/2 oT da-
30paclennuTenss ¢ OOMHaKOBbIMU aMIINTYOaAMU,
BCNEACTBYE CUMMETPUM MaTpuLpl (6e3 3a0elicTBo-
BaHHbIX KJIlO4e), BEKTOPHAs CyMMa CUrHanoB B LieH-
TpanbHo To4ke MP Bbixoga Ha akTUBHbLIV CyMMaTop
AC 6yneT dopMmpoBaThb HyJIb curHana. lNMpu nogaye
Ha OJMH U3 KJIloYen MO3ULMOHHOIO KOAa, 3aKopayn-
BatoLlero nepudepudeckyto Touky MP Ha o6Lumin npo-
BOJ, «3EMJIS1», CUMMETPUSA MOCTa AUCKPETHO HapyLLa-
€TCs, X Ha CyMMaTop MNOCTYMaeT HEKUl YpPOBEHb
curHana ¢ dhasoi Touku Ha nepudepun, ouaMmeTpasib-
HO MPOTMBOMOJIOXHOM palde curHasna Ha 3a4ecTBo-
BaHHOM KJtove. Takum 0bpasom, LIAD MmoxeT ncnosnb-
30BaTbCS B KAYECTBE YCTAHOBOYHOrO has3oBpaLLarTens
M4 Ha 4 (nnu B BapuaHTe Ha 8) ANCKPETHLIe MO3ULnY
dasbl.

Ecnn noHagobuTtca yoBouTb NOPSA0K YCTaHOBKM
dasbl UAD po 8-mu rpagaiiumii, To noTpedyeTcsa npu
MCNOJIb30BaHNM Ga30paCLUENUTENS, Pa3aeNnsioLero
dasy 3apatouiero reHeparopa 30 Ha BoceMb das ¢
wlaroMm-guckpeTom /4 n matpuubl MP dopmata npwu
N=8, nameHutb cootBeTcTBEHHO [MKIIT 1 yaBoUTs Ha-
60p KIIoYEN.

MaTtpuity peaunctopoB dopmaTta N=8 MOXHO ckoM-
roHoBaTh U3 OByx 6azosbix MP ¢popmarta N=4, coeu-
HUB X Ha OOLLLYIO TOYKY CYMMaTOopa, a nepudepuiiHbie
Toukm pasopaciuenutens dopmata N=8 nogkiountb
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K oByM matpuuam MP dopmata N=4 nonepemMeHHO
yepes ofHy (kak 6bl pa3sepHyTb ABe MP Ha 1/8 060-
poTa) Npu, ECTECTBEHHO, YABOEHHOM YMCE KIO4eln
— KOMMYTaTOPOB.

AKTUBHBIA cymMMaTop

BekTopHbI cymmaTop curHanos M4 coctouT m3
TPAH3UCTOPHOI O YCUIIUTENS CO CTOMPOLIEHTHOM 06-
paTtHoi cBazblo (OC) nNo HanpPsXKEHMIO C MOMOLLIBIO pe-
auctopa R ¢ kosekTopa Ha 6ady. B aTom cny4ae
rpwv paBeHCTBe HoMUHanoB pesuctopa OC n nocne-
LoBaTenbHbIX PE3VCTOPoB R Ha 6ady peanusyeTcs
cymmMupoBaHue no Toky N curHanos ¢ Beixona MP.

Takum 06pa3om, Ha CTPYKTYpHOIi cxeme LIAD
(puc.1) nokasaHo, kak, Ha4unHaa ¢ Bxoga LumdpoBo-
ro KoAa, Ha BbIXOAE aKTMBHOIrO CymMMaTopa B3BeLUu-
BalOLLEV PE3UCTMBHOM MaTPULbl OCYLLECTBIISETCH
uMdpoBOE ynpaBneHne UCKpeToM dasbl KOrepeHT-
Horo curHana 3l NPoOMEXYTO4YHbLIX YaCTOT.

Peanuzauys pexuvmoB LdpoaHasioroson Moays-
Ly [2] ¢ nomottbio LIAD ocyluecTenseTca nogayen Ha
yrpasfieHe Koyamu HenpepbIBHOM BO BPEMEHM MO-
CNeaoBaTesisHOCTU NMIMYSbCOB, CUHXPOHU3UPOBAHHBLIX
C 3aaioLwmM reHepatopom 3l . 31a BO3MOXHOCTb —
TeMa OTAEeNbHOM CTaTh.

3akoyeHue

PaspaboTtka umdpoaHanorosoro dasospallarens
MY onucaHHOro Tuna Ha OCHOBE PE3VCTUBHOM MaTpu-
Ubl Oblna peanvysoBaHa Ha OOHOM U3 MPennpuaTui
r. Kuesa BHauane B MakeTe Ha «HaBECHbIX» Pe3nCTOo-
pax, a 3aTeM B Buae 60nbLUON MHTErpanbHOM CXeMbI
(BWC) yacTHOro npyMeHeHNs Mo OMNbITHO-KOHCTPYK-
Topckoi paboTte (OKP) «BeTtna» ([MaBHbI KOHCTPYK-
Top OKP - Baw aBTOp). BUC — pesuctmeHas matpuLa
BbIMOJIHANACH MO rMOPUAHON TEXHOOM Y HaMnbINEeHN-
€M PEe3UCTMBHOIO CJI0si Ha KePaMmU4EeCKYIO MOOJIOXKY
1 TPaBNIEHNEM PUCYHKA MaTpULLbl nocne GoToNuTo-
rpadumn no wabnoHy. TOYHOCTb YCTaHOBKM da3bl
onpenensnack gonyckamMmu Ha pPesncTopbl MaTpuLLbl C
MOArOHKO X HOMKUHAOB NlasepHbIM ny4oM. bnaro-
napsi aTomy Ha 6ase uudpoaHanorosoro gasospa-
warens 6bina peanMaoBaHa ogHa U3 ero QyHKUUn —
KOMMYyTaLms $pasbl B USMEPUTENLHbLIX YCTAHOBKaX B
nabopaTopusx 1 Ha NPOU3BOACTBE BMECTO NMPUMEHE-
HUA 0ePULINTHBLIX BICOKOYACTOTHbLIX (ha30MeTPOB, a
Takke BOSMOXHOCTb UCMOMb30BaHUS B KA4€CTBE L-
dpoaHanorosoro moaynatopa OBl B nonyasTomatu-
yeckon Ga3oMeTPMNHECKOM YCTaHOBKE.
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dopaboTka «urpyLueuHo» paauoctaHuum NS-881

Anppeii Kawkapos, r. Cankr-letepbypr

MHoro BeLuer, nbiISWMXCS B «3aKpoMax» pa-
AMOSIIOBUTENIST, MOTYT MOJTYHUTb «BTOPYIO XM3HB» C M0-
MOLLIbIO HALLIVX YCUITK M CTapaHui. B cTatbe paccka-
3bIBAETCS 0 «lepekBampukaLmm» OTHOCUTETbBHO
0ecronesHbIX Uy MOpasbHO YCTapeBLUNX 3J1eK-
TPOHHbIX YCTPOMCTB.

lMopTaTneHas paguocTaHLums-urpyLlka (cMm. poTto)
BPSAL, JI MOXET CePbEe3HO 3aUHTEPECOBATL PAAMONIO-
BuTENs no NPSMoMy Ha3Ha4eHUIo.

Ckopee, 3710 «6e300upHas» OEeTcKag WUrpyLuka
0151 06y4eHus asbyke Mopae kanaouaara nepes Bcrty-
rneHnem B Colo3 paanoniobuteneil KOPpOTKOBOJTHO-
BUKOB (111 A5 epexoa Ha bonee BbICOKYIO KBann-
DUKALIMOHHYIO KaTeropuio).

YCTPOWCTBO KOHCTPYKTUBHO COCTOUT U3 reHepa-
Topa 3BYKOBOW 4acToThl, yeunutens HY n npnemHo-
repenaloLLero yana ¢ Hecyllei yactoton 26 900 ki,
B pasHbIX BapuaHTax 3Toro Tuna TpaHCMBEpPOB yCTa-
HOBJIEHHbI KBAPLL-PE30HATOP MOXET OT/INYATLCS MO
yacToTe, a TPaH3UCTOPbI MAPKMPOBATLCS NO-Pa3HO-

My, kK npumepy, C9013, uTo, No cyTun, HE BANSET Ha Ka-
4eCTBO COOPKM 1 HAAEXHOCTb 3TOM «UIrPYLLUKU». Bbl-
COKO4YaCTOTHas 4acTb YCTPOWCTBA BbIMOMHEHA Ha
TpaHaucTope VT1, apyxkackanHbii Y34 BbINOMHEH HA
VT2 VT3 (8TOT yCUnuTenb SBNSETCS CaMbIM MaBHbLIM
3N1EMEHTOM KOHCTPYKLMK, paspskaloLlmm datapeto
MATaHUS).

OpraH HaCTPOMKKU YaCTOThbl — MOACTPOEYHbLIN Cep-
OEYHMK KaTYLLUKV KOHTYpa. OgHako npu peryinpoBke
KOHTypa 0ObIYHOWM MEeTaIM4ecko OTBEPTKON HEN3-
BeXXHbI JOMOJNIHUTENbHBIE MOrPELLUHOCTU, U3-3a N3Me-
HSIEMOrO CTEePXXHEM OTBEPTKM MONs B KOHTYpe. Mo3-
TOMY O PEerynnmpoBkyM Heobxoamma OTBepTka U3
HenpoBofslero marepuana. pu pacnonoxeHuu
pSOOM nepenaTtymka U NpUeMHMKa M3 O4HOr0 KOM-
rjeKTa HEBO3MOXHO TOYHO OMpPenenuTb yXom 4acTo-
Tbl — B HEKOTOPbIX 9K3eMIisipax yxon padoyeit 4acTo-
Tbl OT HOMUHAJILHOIO 3Ha4YeHUst cocTaBnseT go 2 Ml
[MoaTomy B TaKo OTHOCUTENBLHO MPOCTOM KOHCTPYK-
LM HET CMbICNa 0,00OVBaTLCS MaKCUMasbHOro COoT-
BETCTBUS YaCTOTbI HACTPOWKM NPUEMHMKa U Nepenat-
YyuKa, rnonarato, YTo 370 Y4UThbIBANM 1 NMPOU3BOAUTENN
YCTpONCTBA.

YuyutbiBas HeOOJNbLUYIO MOLLHOCTb TPaHCUBEPA,
NPV TOYHOM HACTPONKE YaCTOT NPUEMHMKA 1 nepenar-
YKKa MoJib30BaTENO YOAeTCa O0OUTLCS YBENNYEHUA
LanbHOCTY 0BLLEHMS /ML HA COTHIO-OPYIryi0 METPOB,
a B YCNOBUSIX FOPOACKOM 3aCTPOMKK M TOFO MEHBbLLIE.
Bce atn dakTtopbl 060CHOBLIBAIOT MOE MHEHME O
npaxkTU4eckon 6ecrosie3HOCTU 3TOW «UrpYLLKU» s
CKOJb YTOHO CEPLE3HOr0 NMPUMEHEHUSI PaAMONI00OU-
Tenamu. OgHaKo NoCcne HECNOXHOM A0paboTku, Onn-
CbIBAEMOW HUXeE, s AaHHOTr0 YCTPOWCTBA OTKPbLIBA-
IOTCS HOBbIE MEPCMNEKTUBDI.

tak, ona apHekTMBHOro NPakTMHecKoro npume-
HEHUS «UTPYLLIKKU» B ObITY paguoniobuTensl, y MeHs
BO3SHUK P UOen.

Bo-nepBbIX, MOXHO CLENaTb «PaguoMasnk», Au-
CTaHLUMOHHO, B npeaenax 100...200 M onoseLLaoLLmii
no paamoadupy o cpabaTbiBaHUW CUTHAIM3aLUU
(oTKpbIBaHME OBEPYU MOACOOHbLIX MOMELLEHUI, BaHu,
Kosiogua, capas, rapaxa). lMpuemMHbIM y3510M B OaH-
HOM U MocnenyoLLLeM BapuaHTe CIyXUT paguocTaH-
LM, HACTPOEHHada Ha 4acToTy 26,9 My,

Bo-BTOPbIX, 3TO MOXET ObITb TPEBOXHASA KHOMKA,
HaxXOoAsALASCSA NOCTOSHHO B KapMaHe o4exabl MOXu-
noro yenoeka. [py HeoBXoOMMOCTN, OH MOXET OMO-
BECTUTb POOHbIX, HAXOASALLMXCS B MPeAeniax OgHOoro
aoma (B opyrux KOMHaTax), 0 TPEBOXHOM CUTyaLLUu.

BO3MOXHbLI 1 Opyrne npakTuieckne BapuaHTbl
npuMeHeHns yctpoiictea NS-881 — popaboTaTts ero
MOUCTUHE JTy4LLIe, YeM MPOCTO «MbINIUTb B 3aKPOMaX».

B npouecce nopaboTky MOryT BO3HUKHYTb [BE
CJTOXXHOCTU, KOTOPbIE, BNPOYEM, NIEFKO YCTPAHUMBbI.
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MombGop 4yacTOTHOrO KaHana

Bo-nepBbiX, «UrpyLleYHbIi» TPaHCUBEP «3arnpo-
rpaMMmnpoBaH» AN1s NMepefaqyy curHana Ha 4acrtoTe
26,9 MI'u. Hu B eBpONEncKom CeTke YacToT B rpax-
OAHCKOM [manasoHe, H/ B OTEYECTBEHHOWN HeT Ka-
Hasa, COOTBETCTBYIOLLEro 3TOM YacToTe. Bavxkaniiumii
kaHan — 1C no eBponenckoi cetke (26,965 MI'y). K
CNoBY, eBponeickme kaHansl C2-C45, D1-D40 opu-
LiManbHO paspeLleHbl AJist UCrnonb30BaHus B PO.

[axxe ecnu 3aMKHYTb NMepekiovaTeb PEXUMOB
«Ha nepenayy» 1 YCTaHOBUTb NEPEMbIYKY Ha KHOMKY
¢ 0603HaveHnem «a3byka Mopae» (4TOObl MOCTOSH-
HO MPW HanU4Yuu NuTaHus padoTtan reHepaTtop 34),
CUTHasn paguomasika MOXET NPUHATL TOJIbKO aHaso-
TUYHBIA «UTPYLLIEYHBIM» TPAHCUBEP. A ECNn ero HeT,
unu TpebyeTcs onoBelLieHve Ha 6osee pacnpocTpa-
HeHHoW yacTtoTe? [Npuoerca BbiNasTb KBAPLEBLIN
pPEe30HaATOP Y BMECTO Hero ycTaHOBUTb JPYroi, B CO-
OTBETCTBUE C TAONULLEHA.

OTMeuy, 4TO NpUBEAEHHbIE B TaGnuLe JaHHbIe Mo-
Jly4eHbl OnNbITHLIM NyTeM 3umon 2012. leHepaTop He-
cywein B NS-881 paboTtaeT Ha rapMOHUKax 4acToT
KBapLEBOro pe3oHaTopa, UMEHHO MO3TOMY BO3MOX-
HO NMPUMEHEHNE CTOJIb Pa3HbIX KBAPLLEBbLIX PE30HATO-
poOB. Y MeHs ocTanuchb KBapLibl 7...16 Ml OT gaBHuX
akcnepumeHToB ¢ MK «CnekTpym», NO3TOMY 3KCHe-
PUMEHTUPOBAJT C HAMM. Bbl MOXETE MOSKCNEPUMEH-
TUPOBATL U C APYrMMY KBapLaMU, PesynbTaT MOXET
0Ka3aTbCs UHTEPECHbLIM.

Bo Bpemsa akcnepumeHTa AJ1s CKaHMPOBaHUS Ya-
CTOT B KQ4ECTBE NPUEMHOrO y3na (B CBA3Ke «paguno-
masik Ha NS-881» — npueMHUK paguoCcurHanoB) Uc-
rnoJib3oBas TpaHcueep Gupmbl lcom mogenn IC-718,
B KOTOPOM UMEETCH CBEPXPEreHepaTUBHbIM NpUemM-
HUK C LLIXPOKOW NMOsI0COM NPOnyCKaHus.

[Mockonbky nogarnsioliee 60/bLLVHCTBO NOJIb30-
BaTenen MMeIoT TPaHCUBEPbLI C EBPOMNENCKON CETKOM
4acToT (K MpUMepy, TpaHcuBepbl «TAUNC» 0Te4eCTBEH-
HOr0 MPOM3BOACTBA BLIMYCKAOTCHA C €BPOMENCKOW
CETKOM), pPasyMHO YCTaHOBUTb TakOM KBapLEBLIV pe-
30HaATOpP, KOTOPLI fy4Lle BCEero cornacyercs no 4a-
CTOTE UMEHHO C VIMEIOLMMCS B Ha/IM4mUK (Y BaC) TpaH-

cvBepom. Hanpumep, «Bepa» YM (27,1875 M),

«Ypan-P» (27,175 MI'u), «MunoTt» (kaHanbl C38 u D5,
COOTBETCTBYIOLLME YacToTaMm 27,3851 27,465 MI'u) n
aHasornyHble.

Mocne ycTaHOBKM HOBOIO KBapLIEBOrO PE30OHATO-
pa 1 MEXaHMYECKOW purKcaLmm (B MOCTOSHHO HaXXaToOM
MOJIOXKEHUN) NepeKoHaTesNst PEXMMOB «NpUeM-nepe-
[a4yar, a Takke YCTaHOBKYM MOCTOSHHOM NMepeMbIUK/ Ha
KHOTKY 3BYKOBOW reHepaumu, BUAOU3MEHEHHbIV Urpy-
LieyHbI pagromasik NS-881 nokasaH Ha puc. 1.

SKOHOMUSA NMUTAHUSA

«LLItaTHoe» nuTaHue oT BaTtapeu Tnna «KpoHa» He
obecnevrBaeT AmTesibHOM PaboTbl MOAEPHU3UPOBAH-
HOro paguomMaska. MoaTomy, ecnv no3BOSISET CUTYa-
LS, PEKOMEHOYIO UCMOob30BaTb 60fIE€ MOLUHbIA
aKKYMYIATOP, K NpUMepy, eMKOCTbIO 1,2 Ax4 1 Hanps-
xeHvem 12 B. [1ns paccmMaTpyBaeMoro yCTporcTsa Ta-
KO€, YyTb MOBbILLIEHHOE OTHOCUTENBLHO 9 B, Hanpske-
HKe He onacHO. YToObl CHU3UTL BHEpPronoTpebneHe,
PEKOMEHIYIO0 3aMEHUTb LUTATHBIN YM3Y yCTpoicTBOM,
CcXema KOTOpOro nokasaHa Ha puc.2.
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Takoii pekomMeHaaumm ecTs pe3oHHoe 060CHOBa-
Hue. [Jeno B TOM, 4TO B OOMbLUMHCTBE pa3paboTok
YM3H (Ha TpaH3ncTopax Ui MMKpoCxXemax, K npume-
py, K174XA10, K174YH4 v ppyrue) naxe npuv oTcyT-
CTBU BXOOHOMO CUrHas1a IMEIOT [OCTAaTOYHO OObLLION
TOK noTpebieHns. A ycunurtesb, CXeMa KoToporo rno-
KasaHa Ha PUec.2, UMEET HU3KNE UCKaXKEHWNS U TOK MO-
kos Bcero 700 MKA. MoaTomy ero MOXHO UCMNONL30BaAThL
Takxke B OPYrix aHanoruyHbix MasiorabaputHbIX pa-
OMOCTaHUMSAX 1 PaavionpPUEMHKaX 1 B APYrUX YCTPOM-
cTBax, rae TpebyeTca ycuneHue cnaboro curHana B co-
BOKYMHOCTU C 9KOHOMUYHOCTBIO MO MUTAHUIO.

YM34 pabotaet B ananasoHe yactot 200...6000 'y,
npu HepaBHoMepHocTu AXH 3 ob. BbixogHas MOLL-
HOCTb MpPW HaNpPsXXeHuy NutaHusa 12 B npumMepHo co-
ctasnseT 0,5 BT npu pabote Ha Harpyaky BA1 corpo-
TuBneHuem 8 Owm.

B cxeme npiMeHeH SKOHOMUYHbIA MUKPOMOLLHBINA
onepaunoHHbI yeunutens K140¥Y412. Ing ycunenus
MaJioro BeiXoaHOro Toka OY npuMeHsAeTCsa ABYXTaKT-
HbIVi MOBTOPUTESb HAMPSXXEHUS C BOMbLLMM KO3 PU-
LIMEHTOM YCUJIEHUS NO MOLLHOCTY, Ha TPaH3ucTopax
VT3-VT6. Uenb R8C6 npepoTBpaliaer camOBO3-
ByXaeHne yCUNnTeNs Ha BbICOKMX H4acToTax.

Koad@uULMEHT yCcuneHud ro HanpsXxXeHuio onpe-
[enaeTcs COOTHOLLIEHVIEM COMPOTUBEHUR PE3UCTO-
pos R7 1 R6. Kackan Ha TpaHaucTopax VT1 u VT2 cny-
XUT ana obecnedeHns pabotbl OY 6e3 VCKaxXeHU
NPV NUTaHUX OT OOHOMOJIIPHOIrO NCTOYHUKA.

MpumeHsieMele geTanu

B ycunutene npUMEHEHbl ManorabapuTHbie
VMMOPTHLIE PE3UCTOPLI C MOLLHOCTBIO PaCCesiHus
0,125 BT. MOXHO UCNOMb30BaTh Y PE3NCTOPbI AJ1S MO~
BEPXHOCTHOrO MOHTaXa, K MpuMepy, Turnopasmepa
0805. OkcupHble koHaeHcaTopbl — K50-35 nnu cxoa-
Hble MO 3MEeKTPUYECKMM XapaKTepUCTUKamMm 1 TOKY
YTEeUKM UMMOPTHLIE, OCTanbHble — TnNos KT, KM-5,
KM-6.

B kayectBe VT1, VT3 (n-p-n) MOXHO UCMONL30BaTL
TpaHaucTopsl cepuii KT3102, KT3130, KI'6111, KT342
C NoBbIM ByKBEHHbIM MHOEKCOM. B kauecTBe VT2 n VT4

(p-n-p) — NobGkIe u3 cepuii KT3107, KT6117. 311 Tpakx-
31CTOPbI AOIKHbI METb KOIhOULIMEHT h,,, - HE MeHee
200. TpaHsucTop VT5 MOXHO 3aMeHUTL N0BbIM U3 Ce-
pun KT6115, KT6112, KT668, KT685. TpaHaucTtop VI6
- KT6114, KT6117, KT645, KT680, KT683. Mukpocxe-
My K140Y,12 moxHo 3ameHnTs KP140Y11208. B ka-
yecTtBe BA1 BMECTO «LUTATHOM» ANHAMUYECKOW rOJ10B-
Kvi OT MOpTaTUBHOM paanocTaHumm Cu-bu gnanasoHa
NS-881 g ucnionbayto 0,5-I1ALL-2.

HanaxuBanue

Pesnctopom perynmpoBky rpomMkocTvt R3 ymeHb-
LIAIOT YPOBEHb BXOOHOrO curHana no Hyns. [anee
nogbopom conpoTtueieHns R1 ycTtaHaBnueaoT Ha-
npsibkeHue Ha amutTepax VT1 n VT2, pasHoe nonosu-
He HanpsXkeHus NuTaHus. NoabopomM CoNPOTUBNEHUS
R5 HY>XHO YCTAHOBUTb TOK MOKOS YCUNUTENS, PaBHbLIN
700 MKA, Npy 3TOM OBUXKOK MEPEMEHHOI0 PesnucTo-
pa R3 0osmkeH HaxoaUTLCH B HUXKHEM (MO CXeme) no-
JIOXXEHUN, a ANHAMUYECKYIO FOJIOBKY Ha BPEMS U3Me-
peHus Toka Nnydlle OTKMOUYUTb (4TOBbI UCKIOHNTD
MOrpeLLIHoCTb OT Toka yTedku C8). YcuneHue no Ha-
MPSXXEHUIO PEeryavpyloT rnoadopomM HoMUHana pe-
3uctopa R6.

[oTOBLIV yCcunuTENb XenaTtenbHO MPOBEPUTL C
NoMoLLBI0 reHepaTopa 1 ocuunnorpada. Mpwu npa-
BWJIbHOWM KOMTMOHOBKE 3/IEMEHTOR, BO3OYXAEHMS MO
BbICOKOW yacTtoTe (BY) He BO3HMKaeT.

MoagknioueHne YM3Y

Bxon yeunutens (puyc.2) nookmo4aloT K cpegHe-
My BbIBOZY NepeMeHHoro pesvctopa RP1 (o6o3Haqe-
Hue Ha nnate NS-881), perynatopa rpoOMKOCTH.

Kak yxe 0TMe4anocs BbilLe, npumeHeHne YM3Y,
cobpaHHoro no cxeme puc.2, B NS-881 sHauntesib-
HO YBENMYNIIO CPOK CNY>KObl 6aTapeu. AlbTEPHATUBO
OMUCAHHOTO YCUNIUTESISE MOLLIHOCTY MOXET ObITb M-
MOPTHBIV HTErpanbHbIr Y34, MMEIoLLI PEXUM CHU-
XEeHus noTpednaemMonr MOLLHOCTU. Ho Takom pexum
He yoaeTcs 3a1ecTBOBaTL 63 3HaUUTESIbHOM Jopa-
060TKM OeTeKkTopa PaaMonpueMHOro Tpakra, 4to ge-
JIAEeT BCIO 3aTel0 MasIopeHTabeIbHOM MO BPEMEHM.
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Bacunuii MenbHuuyk (UR5YW), r. YepHosup

Jna mectHbix cBsizeri Ha YKB no 100 kv aBTOp
mHoraa neronb3yet MmobunsHyo YKB YM paavocTtaH-
umto ADI AR-146. lMpu anuteibHOM «06LLUEHUN» Ha
BbIXOAHOV MOLLHOCTY 45 BT cTaHLmns 3aMeTHO pa30-
rpesaeTtcs, 0co6eHHO neToM. [MoaTomy bbut paspa-
60TaH v U3roTOBJIEH [POCTOM YCUINTESTb MOLLHOCTY
(aanee — YM) Ha TpaH3uctope KT931, onucaHuio Ko-
TOPOro MOCBsILLEHA 9Ta CTaThbSl.

Cxema YKB YM URSYW poctatoyHO npocTta
(puc.1) n obbscHeHus He TpebyeT. OHa comepXuT
TOJIbKO OAVH YCWUJIUTENbHbIN Kacka, Ha TpaH3UCTope
VT1 KT931 co cTabuniaaTopom HanpskeHus CMeLLe-
Hua Ha VT3 KT817B v kommyTaTop pexmnma «npuemM-
rnepena4a» Ha TpaHaucTope VT2 KT815.

Oetanu

Kpome nepeyncrneHHbIX Bhille, B YCTPOWCTBE UC-
Mosb30BaHbl CneaylLne geTanm:

KaTtywika L1 cocTouT 13 TpEX BUTKOB MPOBOZA A=
ameTpom 1 MM, oMamMeTp HaMOTKU 8 MM, AnnHa Ha-
MoTKM 10 MM.

JNnHua L2 narotoenexa B Buae 6yksbl «I'» pasme-
pamn 30x55 MM 13 npoBoaa anameTpom 1,8 mm.

Opoccenn L3 v L4 copepxat us 7—-10 BUTKOB Npo-
Boda aAnameTpom 1,5 MM, anameTp HamMoTKu 8 MMm.

Katyuwika L7 cogepxumt 10 BUTKOB MHOTOXUIIBHO-
ro MOHTaXHOIO MPOBOAA B U30ALIN, HAMOTaHHbIX Ha
depputoBom «GuHokNEe» pasmepamm 15x10 mm.

KaTywka L8 cogepxunt 10 BUTKOB NpOBOAA Aname-
Tpom 0,5 MM, HAMOTaHHbIX Ha HEPPUTOBOM KOJbLIE C
BHELLUHVM ayameTpoM 10 MM MarHUTHOM NPOHULI2EMO-
cTbio 600...2000. OcTanbHblie APOCCenu 3aBoackume.

TpaHcdopmaTop TBbix N3roToBNEH Ha deppuTo-
BOM KOJibLLe C BHELUHUM ayameTpoM 10 MM npoHuLa-

@ YKB ycunurens mowyHoctu URSYW Ha Tpansucrope KT931

emocTbio 400...600, ero nepsuyHasi 06MOTKa — 3TO
NPOBOL, NPOMYLLEHHBIA Yepes KOMbLO, a BTOpUYHas
- 3710 15 BUTKOB nNpoBroaa anameTpom 0,2 MM, HaMO-
TaHHbIX PABHOMEPHO Ha 3TOM KOJbLE.

KonpeHcatopbl C3-C5 kepamuyeckmne unu KM.
Anopnp! D6 n D7 npukneeHbl K KOpAycy TpaH3ncTopa
KT931 ona nyywen tennonepegayu, a cam TpaH3u-
cTOop yCTaHOBneH Ha paguaTope NioLaabio HE MeHee
50 cm?

B kauecTse pene P1 aBTop ucnosb3oan PIB 2/7,
a B kavecTBe P2 — PMY, HO MOXHO NMpUMeHnTL 1 60-
Nlee Ka4eCTBEeHHbIE COBPEMEHHbIE pene.

HacTtpotika. [locne nposepku MNpasBuiibHOCTU
MOHTaXa CrefyeT rnofatbh HarnpskeHue nuUTaHus,
3aMKHYTb KoHTakThl K1.2 1 nog6opom conpoTusne-
Hus pe3uctopa R8 ycTaHOBUTL TOK MOKOS TPAH3UCTO-
pa VT1 B npenenax 80...100 MA. NMoaxnioynTb 3KBU-
BasieHT Harpysku. lNMomate Ha Bxog YM cwurHan
BO36yxaeHus 145 My, mowHocTeio 10 BT v nopctpo-
e4HbIMM KoHaeHcaTopamu C1, C2 HacTpouTb BXOA-
HOM, a MOoACTPOEYHbI-

2 C1l7

47u x50V

MU KoHAgHcaTopamu C6,
C7 HacTpoUTb BbIXOOHOM
KOHTYP MO MakKCUMyMy
BbIXOOHOrO curHana no
MuKpoamnepmeTpy PA2.
3artem HeoBXo4uMO Nnof-
KIO4nUTL K Bbixogy YM
peanibHyl0 aHTEeHHY U
koHpeHcatopamvu C6, C7

+12-24V

MOACTPOUTbL BbIXOOHOM
KOHTYP.

Yecunutenb cobpaH
B KOPMyCe OT KOMIbIO-
TepHoro 6si0ka NUTaHus
(puc.2). MNpu BXOOHON
mMouwiHoctn 10 BT n Ha-
NpsXKeHuu nutaHus 24 B
BbIXOOHas MOLHOCTL YM
cocTtasnseT okono 60 BT.
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JliobuTennckas cBi3b U PaAUOCNOPT

Bepywmit py6bprkn Anaronuii Mepesepraiino, UX7UN

(tnx DJ4EL, F6AJA, VK3GK, JISDST, W3UR, HB9TUZ, 11JQJ, CTIFTR, JG7PSJ, MMODFV, NG3K, SM6CPY,

G3SXW, UXOFF, FSNQL, OH9MDYV, OZ2CBA, FABKV, YT1AD, ON4AFU, RN'ION PY7RP, GMOHCQ)

Ocoéaﬂ 6naro,qapHocrb 3a MMOCTOSHHYIO MOMOLLL paanonobutesaamM r. OMcka RWQMC u UAOMHN

IARU NEWS - [iBe HOBbIX accoumaLmm
scTynunu B IARU: 1 Hosi6psa 2012 1.
4nieHbl COK03a NPOroNocoBasv 3a MPUHATIE
B IARU ®egepaumn pagmocnopta Asep-
Barmxara (npennoxeHue Ne 247) n St. Vin-
cent & Grenadines Amateur Radio Club'a
(npemnoxeHue Ne 248). Mpu HeOBXOAUMBIX
ia npuHaTus 53 ronocax 60 ronocos Obi-
710 noAaHo 3a npenyioxeHue Ne 247 u 61
ronoc 3a npenanoxexue Ne 248, Taknm 06-
pa3oM, 06a OHU BblNM NMPUHATLI.

DXCC NEWS - 5TOSP (MasputaHus
2012) u ZL9HR (0-Ba OkneHp n Kemnbenn
2012) sacuuTtaHsbl gjis DXCC.

DXCC NEWS - 3D2C (Conway Reef 2012)
3acumTaHa gns DXCC.

BEST PRACTICES FOR DXPEDITION
OPERATING - G3SXW npepnoxun psag
NpakTUYeckux NPefsioXeHUA NO CoBep-
LLIEHCTBOBaHMIO paboTbl DX-akcneanLmni.
Xaoc Ha guanasoHax BO Bpemsi paboThl
DX-akcneamumm B CyLLECTBEHHOW cTene-
HU CO30,AeTCst TakTUKOW paboThl

ornepatopa camon DX-akcneauummn — 3To
NPUBOAMUT K rioxon pabote DX-mMeHoB n,
TEM cambiM, K xaocy. Ha Bctpeue RSGB,
CDXC 1 GM-DX 13 okTa6psi Mbl LOTOBOPY-
mcb ykpenutb «DX-kop, nosepeHus» c
YMOPOM Ha TakTuKy onepatopos DX-akc-
neguuun. 3ta paboTta yxe 3aseplueHa
onaropaps Wayne/N7NG v «DX University»

Y ony4una Ha3eaHue «Haunyyiuasa TakTu-
ka paboTbl DX-akcneonumn». 3angute Ha
cant www.dxuniversity.com v LLEJIKHUTE Mo
DXpeditioning, 3aTtem no Basic Practices.
Kaxxabih n3 13 nyHKTOB MMEET CChINIKY Ha
MOSICHUTENBHBIN TEKCT.

Mbl HapeeMcs, uto DX-opraHusauuu 6y-
LyT CMONb30BaTh 3TV NPaBuiia B KA4eCTBe
OCHOBBI 719 NONy4eHns (pUHAHCOBOM NoA-
OEePXKU. Hapeemcs, 4TO 3TO CTaHET HOop-
ManbHbIM TpeboBaHveM OJis bGUHaHCUPOo-
BaHus DX-akcneouumn, a DX-akcneoyumm
HE TOJIbKO CTaHYT «MOAAEPXMBATL» 3TU
npaswuna, HO U NPUMEHSTb UX B 3dupe. Tem
caMbIM, Kak Mbl HaeeMcs, xaoc Ha DX-au-
anasoHax npu npoeeneHun DX-akcneam-
LM MOXET ObITb HECKONbKO YMEHBLLIEH.

THE CDXC DX ARCHIVE - 3T0T npoekTt
065132aH CBOMM POXOEHWEM Npeasioxe-
HWIo, koTopoe Alan, 5B4AHJ/G3PMR, coe-
nan Chiltern DX Club Committee B Hauyane
2011 r. B cBoeii paboTe Hag 6230 AaHHbIX
Club Log'a Alan 06Hapyusi, 4TO UMEeTCs
MHOro DX-[0OKYMEHTOB, CYLLECTBYIOLLNX
TOJIbKO B BYMaXKHOW BEpcUuM U, crnejosa-
TEJIbHO, HEAOCTYMHbIX 3aUHTEePEeCcOBaH-
HeIM nuuam. Alan npegnoxun, 4toObbl
CDXC cospan n pa3MecTun Ha CBOEM
canTe DX-apxuB, B pamMkax KOTOPOro Be-
nack 6bl oumdporka DX-OOKYMEHTOB C
TeM, 4TOObI OHM OKa3aNMNCh OOCTYMHBLIMU
BCEM XenawLuym, B dopmaTe, No3BOSIO-
LIEeM OCYLUECTB/IATb Mouck. HadanbHas

¢daza aTOro npoekTa npegycmarpveana
oundpPOoBKY Kak MOXHO G0JbLLErD Yncna
ctateit Geoff Watts'a (nokoiHoOro uneHa
RSGB), onybnukoBaHHbIX B «DX News She-
et» n «RSGB DX News Magazine». 3ta pa-
60Ta, KOTOPYK OCYLUECTBUIU MCKITIOHU-
TeNbHO LOGPOBOJbLb, YXKE 3aBepLUeHa, U
ee pesynbTaThbl AOCTYMHbI Ha calite CDXC.
3anguTe Ha canT no agpecy http://www.
cdxc.org.uk/ v wenkHuTe no «The CDXC
DX Archive».

DAYTON CONTEST DINNER - 21-11 exe-
rogHeii Dayton Contest Dinner 6ygeT npo-
xoonTb 18 maa B otene Crowne Plaza. bu-
NIeThl MOXHO NPUOBPECTU UCKITIOUMUTENBHO
Ha carTe http://contestdinner.com

IDXC 2013 - Otkpbita perucrpauus
y4acTHUKOB 64-11 International DX Conven-
tion, koTopas 6ynet npoxoouTh B Visalia
Conference Center B Visalia (Kanndoprus)
19-21 anpensa. Bce noppobHOCTU CM. Ha
cavite www.dxconvention.com

3B9, RODRIGUES ISL. - Juha, OH1LEG,
OyaeT akTuBeH nosbiBHbiM 3B9/OH1LEG
¢ ocTposa Rodrigues (AF-017). OH 6yneT
paboTtaTh B «0THYCKHOM cTune» SSB, RTTY
1 PSK31 Ha ouanasoHax 160-10 meTpos.
QSL via OH1LEG.

52, KENYA - Bertrand, DF3ZS, u Tom,
DL1QW, 6yayT aKkT/BHbI NO3bIBHLIMU 574/
DF3ZS v 5Z4/DL1QW 13 KeHun. OHn By-
Oyt pabotatb Ha auanas3oHax 80-10 me-
TpoB CW, SSB n RTTY.

QSL via home calls.

6W, SENEGAL - Francis, F6BLP, 6yneT ak-
TVBEH NO3bIBHbIM BW7SK 13 Cenerana. OH
OypeT paboTtaTtb mMaBHbIM 0b6pasom CW Ha
nnanadoHax 80-10 MeTpoB 1, BOBMOXHO,
Takke Ha guanasoHe 160 meTpoB.

QSL via F6BLP.

8Q, MALDIVES ISL. — Max, HB9TUZ, 6y-
LeT aKTUBEH noabiBHbIM 8Q7MS ¢ Manb-
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OMBCKUX OCTPOROB (AS-013). OH 6yneT pa-
6oTatb SSB Ha aranasoHax 80-10 MeTpoB.
QSL via eQSL.

9U, BURUNDI - 'pynna onepartopos n3
Benbrun n HugepnaHoos 6yaeT akTvBHA
noabiBHbIM QU4U 13 ByxxymOypbl, BypyH-
on. OHW NnaHupytoT paboTaTk, MCNoJb3ys
4 cTaHUMM C YCUNTUTENSAMMN, Ha AVana30oHax
160-10 metpoB SSB, CW u RTTY, npu
3TOM, MO KparHen mMepe, OgHa CTaHLuMs
CKOHLIEHTpUpYeTCs Ha paboTe Ha avana-
30Hax 160 1 80 MeTpoB B HOYHOE BpPeEMS.
QSL via MOURX.

C6, BAHAMAS ISL. - WABUW (C6AGH),
WB8GEX (C6DX) W8CAA 11 AAANN BynyT ak-
TuBHbI U3 Great Exuma (NA-001), Baram-
ckue octposa. OHW nnaHupyloT paboTtatb
Tpems cTaHuusMu Ha amanasoHax 160-10
meTpos SSB, CW n RTTY.

QSL via home calls.

DL, GERMANY - CneuuanbHas ctaHuus
DL50FRANCE 6yner akTuBHa [0 KOHLA
roga no cnyyailo 50-netua nopnucaHus
Enuceiickoro goroeopa o opyxbe, o3Ha-
MEHOBaBLLEro cOB0 NPUMUPEHUE MEXIY
®paHumein n frepmanuneii.

QSL via DK8VR.

DU, PHILIPPINES - Al, W7XA, nepeexan Ha
NMOCTOAHHOE MECTO XUTENbCTBA Ha Punun-
nuHbl. OH paboTaeT B adpupe B OCHOBHOM
CW Ha guanasoxax 40-10 MeTpoB no3biB-
Hbim DU1/W7XA n3 QTH B6nm3u Tagaytay,
Cavite, 40 km K tory oT Manunel. B HacTos-
Llee BpeMsi OH UCTIONb3YET aHTEHHY inver-
ted vee u paboTaet mowHocTsio 100 BT, HO,
1o ero crioBam, «B heBpasie yCTaHOBUT YCU-
nuTenb 1 aHTeHHY hexbeams.

El, IRELAND - B TeueHvie 2013 . vipnaHa-
CKME CeMbW 1 KNaHbl ByayT cobvpaThcs BMe-
CTe B pamMKax ThiCs4 BCTPEY, Kak Ha caMOM
OCTPOBE, TaK 1 Ha BCEM 3EMHOM LUape, 4TO-
Obl OTMETUTbL CBOIO UCTOPUIO Y Hacneaue.
370 YHUKaNLHOE MEPOMPUSTUE MONYYUIO
HasBaHue «The Gathering» («CobpaHue,
BCTpeya») (www.thegatheringireland.com).
CneupanbHas ctaHuys EI13CLAN 6ynet ak-
TVIBHA B 9TOW CBA3U B TEHEHME BCErO rofa,
OyaeT Takke NPOoBeneH Liensii psn Mepo-
NPUATA U YHPEXOeHbl PasinyHbIe OUMo-
Mbl, NOAPOBHOCTU KOTOPbIX MOXHO OyneT
HaiiTy Ha caitTe Irish Radio Transmitters So-
ciety( www.irts.ie/thegathering ).

QSL via EIBAL.

FO, FRENCH POLYNESIA - Hiro, JI1TJKW,
Oynet akTuBeH no3biBHbIM FO/JITJKW ¢
octpoBa Huahine (OC-067), dpaHLys-
ckas NonuHesus.

QSL via JITJKW.

G, ENGLAND - B uectb ctonetus Radio
Society of Great Britain cneuyanbHbie CTaH-
umn Gx100RSGB (roe BMecTo «x» 6ynet
vaeHTuoukarop ctpansl: M, W, |, D, U n J)
OynyT akTuBHbI ¢ 1 aHBaps no 31 nekabps
2013 . u3 psipa pa3nuyHbix QTH B Benvko-
OpuTaHuu. MNnaH nvLeH3un npeaycMmaTpu-
BaeT 13 28-aHEeBHbIX MEPUOaOB, YTO MO3BO-
T KaxkpoMmy pervioHy RSGB akTviBrpoBaTth

COOCTBEHHYIO CreLanbHyto cTaHumio. C 1
no 28 aHeaps yxe pabotanu G100RSGB u3
ceBepo-3anagHoi Aurnum u GD100RSGB
c ocTtpoBa MaH (20-21 sHBaps).

HB, SWITZERLAND - HB30OK - cne-
LiManbHbIii MO3bIBHOM, KOTOPLIV ByneT nc-
nonb3oBatb Tera Radio Club B TeyeHue
2013 r. no cny4ato ceoero 30-neTus.

QSL via HBYOCR.

HR, HONDURAS - Gerard, F2JD, 6ynet
akTuBeH noseiBHbiM HRS5/F2JD u3s Copan,
[oHaypac, B TEHEHME TPEX MECSILIEB, HAYM-
Has npumepHo ¢ 25 despans. OH Byper
pabotatb CW, SSB n RTTY Ha KB-guana-
30Hax.

QSL via FBAJA.

HS, THAILAND - Eddy, ON4AFU, 6ynet
akTvBeH no3abiBHbIMU HSO0ZJF/8 ¢ ocTpo-
Ba Koh Samui (AS-101) n HS0ZJF/9 ¢ oc-
TpoBa Koh Butang (AS-126). OH 6ygeT pa-
6oTatb ToNIbko CW Ha guanasdoHax 40-10
mMeTpoB moLlHocTeio 100 BT, ncnonb3ys
NPOBOJIOYHbBIE aHTEHHbI.

QSL via ON4AFU.

I, ITALY — Onepatopbl n3 Extreme DX &
Contest Group 6yayT ncrnonb3oBath crne-
umanbHbi no3eiHoi II3CV B yecTb npoBe-
[EHVS BEHELIMAHCKOro kapHaBana.

QSL via IKBHHX.

JA, JAPAN - Take, JIBDST, coobiuun, 4to
OH BypeT akTuBeH nosbiBHbIMU JS6RRR,
JIBDST/JS6 n JA3YEC/JS6 c ocTtpoBa
Miyako (AS-079). OH nnanupyeT paboTaTb
SSB, CW, FM n, BoamoxHo, RTTY/PSK31
Ha guanas3oHax 160-6 meTpos.

QSL via JI3DST.

LU, ARGENTINA - Y4yacTHMKM 9Kcriegu-
umm LUBW (Cezar/VE3BLYC, Johan/PA3EXX,
Alex/LUSWW u Luc/LU1FAM) cobepyTcs B
Puerto Madryn. OHu cobupatoTtcsa pabo-
TaTb ¢ ocTpoBa Escondida (SA-096).
QSL via VE3LYC.

OA, PERU - Radio Club Peruano (OA40)
MoJTy4ms paspeLleHre Ha UCMOob30BaHue
cneuyanbHbiX Mo3biBHbIX 4T4RDP un 4-
TADKR BO BpemMs MepyaHCcKoro arana par-
m «dakap 2013».

OE, AUSTRIA - Pap ctaHuuii ¢ npeduk-
com OE2013 6yneTt akTvBEH Mo clyyaro
nposefeHus YemnmoHaTa Mypa rno ropHo-
JIBDKHOMY CMOPTY, KOTOPLIN OyaeT npoxo-
ouTk B Schladming, Asctpus.

OH, FINLAND - HepaBHfis axkTuBauus
OF9X (QSL via OH2BH) 1 OHI9SCL (QSL via
OHYUV) n3 puHckoi JlannaHoyy npes3o-
L2 BCE OXMUAaHNS, MO3TOMY 00€ CTaHLmn
npogomkar paborty u 6ynyr ocobeHHO
aKTUBHbI B 9TOT YUK-3H[, U Ha OyayLien He-
nene. 3a paboTy ¢ 06euMU CTaHLMSIMU
MOXHO MONY4YUTb «KPaCUBbIA OUMIOM OT
CanTta-Knayca», KoTopbiii MOXET BbITb TaK-
e BblJaH Ha MM BaLUVX AETEN U BHYKOB.
CpaboTas ¢ 06enMu CTaHUUAMMN, BbILLIN-
T€ MEHa, Ha KOTOPbIE Bbl XOTUTE MONTYYUTb
ounnom, no agpecy og9x[@]sral.fi.

0Z, DANMARK - CrnieupmarsnbHbiii No3biB-
Hovi OU1RAEM 6ypeT ncrnosiib3oBaTbCH C
1 anBapsi no 31 nexkabps Buyectsb 110-1iro-
OOBLUMHBI CO OHS pPOXAeHus OpHcTa
T. Kpenkens, nerenpapHoro RAEM.

S5, SLOVENIA - lNo cnyyaio 300-netusa
KPECTbAHCKOro BOCCTaHUsA B TonMUHE
1713 r. unexbl Radio Club SOCA Tolmin 6y-
OYT aKTUBHbI NMo3biBHbIM S5300TP B Teue-
Hue Bcero 2013 1.

QSL via S59DAP.

ST, SUDAN - Mario, CT1FTR, nnanupyet
Bckope paboTtate 13 CygaHa no3biBHbIM
ST2FT. OH 6ypet akTeeH SSB 1 PSK31 Ha
KB-guanasoHax.

QSL via CT2GBU.

UA_ant - Nick, RWBACM, 6ynet akTBeH
no3biBHbIM RITANP ¢ poccuiickon aHTapk-
Tr4eckol ctaHumm «Mporpecc» ¢ 1 despa-
SIS V1 00 KOHLA rofa.

QSL via RN1ON.

V3, BELIZE - Markus, DJ4EL, 6ynet aktu-
BeH no3biBHbIM V31ME ¢ ocTposa Abergris
Caye (NA-073), a Takke ¢ octposa Long
Caye (NA-123). On 6ynet pabotate SSB
Ha auanazoHax 10, 12, 15, 17 n 20 meTpos.
QSL via DJ4EL.

V5, NAMIBIA - DJ2BQ, DJ2HD, DK1CEwn
DL3DXX B nekabpe-aHBape Obinv akTUBHbI
n3 Hamubuu nosbiBHbiMu V5/DL3DXX,
V5/DK1CE, V5/DJ2HD u V5/DJ2BQ.
QSLV5/DK1CE via DH3WO, ocTanbHbie via
home call.

VE, CANADA - B 4yecTb OpuAivaHToBOro
1obunes koponessl Envsasetsl Il KaHag-
CKMM pagmontobutensim b0 paspeLleHo
vcnosnb3oBaTh crepytoLme npedukcs: CF
BmecTo VA, CG BmecTo VE, CH BmecTo VO
n Cl BmecTo VY.

VK, AUSTRALIA - CneumanbHblii No3bIiB-
Hoi VIBAHR30 6yneT ncrnonb3oBaTbcs Ha
OOSIbLUVMHCTBE OMana3oHOB PasnNyHbIMU
BUJaMU uany4yeHus no cnyyaro 30-netua
Hills Amateur Radio Group.

QSL via VK6IR.

W, USA - Dennis, WA2USA, 6ynet aktu-
BeH no3sbiBHbIM WA2USA/4 ¢ ocTposa St.
George (NA-085). OH 6ynet paboTaTb B
ocHoBHOM CW Ha gmanasoHax 30, 20 1 15
METPOB 1 HemHoro SSB Ha ananadoHax 40
1 20 meTpoB.

QSL via WA2USA.

W, USA - Howie, K1VSJ, cHoBa 6yeT ak-
TuBeH ¢ ocTpoBa Martha's Vineyard (NA-
046). OH ypenut OCHOBHOE BHUMaHue
paboTe ¢ JA Ha ananazoHax 10 unn 15 me-
TpOB 1 6yOET akTUBEH BO BTOPOW NMOJIOBU-
He [HS MO MECTHOMY BPEMEHM.

XE, MEXICO - Markus, DJ4EL, 6yneT ak-
TUBeH Mno3biBHbIM XE1/DJ4EL 13 mekcu-
kaHckoro wtata Tlaxcala. OH GyzeT pabo-
TaTb SSB Ha guanasoHax 10, 12, 15, 17 u
20 mMeTpoB.

QSL via DJ4EL.


http://www.thegatheringireland.com
http://www.irts.ie/thegathering

IOTA-news
(tnx UY5XE)

HoBbie npucBoeHHbie Homepa IOTA

AS-175 VU Guijarat State West group (India)

AS-190 HZ Red Sea Coast North (Tabuk Province)
group (Saudi Arabia)

NA-240 KL Bethel County group (Alaska)

0OC-271 YB8  Babar Islands (Indonesia)

Akcnenuuum, NOLTEEPXKAAIOLLME MaTepuasbl
KOTOPbIX MONy4EeHbI

AS-061 RIOK Ratmanova (Big Diomede) Is. (July/

August 2012)

AS-092 RIOK/p  Alyumkals. (July 2012)

AS-190 7Z7AB  Al-Dhahrah Is. (October 2012)

NA-177  VE2/VE3EXY/p

0C-025 P29VCX

0C-069 P29VPB

0OC-099 P29NI

0C-103 P29VCX

0OC-124 E51AND

0C-135 P29VCX

OC-171 VK4El/p

0C-249 YB8XM/p

0OC-271 YB8XM/p Babar Is. (November 2012)

SA-087 LTOX

Skeneaviuyn, MNoLTBEpPXAaloWe MaTepuanbl
KOTOPbIX OXUOAIOTCH

AF-094  7T50l/P  Rachgoun Is.(September 2012)

AF-097  7T501/P  Aguelils. (September 2012)

AS-171  4S7DXG/P Delft Is. (March/April 2011)

AS-171  4S7QHG &others Pigeon Island (September
2012)
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AUNJIOMbI
AWARDS

HOBOCTU i
KOJINEKUMOHEPOB OUIMJIOMOB

WAU (WORKED ALL UKRAINE)

Ounnom WAU BbigaeTcs penakumen
xypHana «PagioAmaTtop» 3a QSO/SWL co
BceMu 06nacTamMm YKpauHbl, ABTOHOMHOM
Pecny6nukoii Kpbim, ropogamu CesacTto-
nonb 1 Kuee (Bcero 27 QSO). Ceasu ooin-
>KHbl ObITb NMPOBEAEHbL! Ha 0OHOM U3 IIo6U-
TENbCKMX [OMarnasoHOB OLHMM BUOOM
paboTbl. 3a BbIMNOAHEHME YCII0BUIA OUTIO-
ma WAU Ha gpyrom guanasoHe wiv apy-
M BUOOM paboTbl BbIAAOTCA HAKIEVKN.
Haknelika «ONE DAY» He nveeT orpaHude-
HWiA MO ananasoHam v Buaam padotsl. Ha-
knelika «VHF» BblgaeTcsa 3a CBA3U Ha On-
anasoHax 144MHz v Boie noObiM BUAOM
paboTsl. 3a QSO, NpoBeAeHHbIE Ha Aviana-
30He 50 MHz, BbigaeTca crieuyanbHas Ha-
knevka. ObnagaTenb eCAT HAaKJIeekK Mno-
JlyMaeT creuyanbHbliA MpU3 XXypHana, 1 ero
ums 3aHocuTcsa B «Honour Roll List». 3a-
cuuTbiBaloTca QSO, NpoBenEeHHbIE Mnocsie
1 anBapga 1993 roga.

CToumMocTb gunioma — 3 rpH., Haknemn-
ki — 1 rpH. (Ons ctpan CHI — akBMBaneHT
3 IRC 1 1 IRC cOOTBETCTBEHHO).

3asBky BbicnaTh Mo agpecy: YkpanHa,
02091, r. Kues-91, a/a 7, UT4UM, Tepe-
BepTaunno A.A.

XAPbKOB-ABUA

Junnom yupexnoeH XapbKOBCKOW ro-
pPOOCKO 0OLLECTBEHHOM accoLvaumer pa-
novoniobutenen «O6LLECTBO Opy3en pa-
ovo». [ns BbIMOMHEHUS OWMJoMa He-
0b6xoanmo HabpaTs 85 04KkoB (85 net Xapb-
KoBckomy ABuazasogy) B 2011 r. B kaxabin
rnocienyoLLmi rof, KoNM4ecTBo HeobXoou-
MbIX OYKOB YBEJIMUMBAETCA Ha OOHO:

2012 r. — 86 ouKoB,

2013 . — 87 04KoOB,

2014 r. — 88 OukOB U T.4.

[MopsaoK HaYUCNEeHUs O4KOB 3a OBYX-
CTOPOHHME cBsA3U (HabnogeHns SWL):

e KosinekTueHas pagmocTtaHuwms XIATM
(XapbkoBckuin ABnazason) UTOLWR (UV2L)
— 20 04KOB.

o KONnekTuBHbIE PaAVOCTaHLN Xapb-
KOBCKUX aBManpennpusTii 1 OpraHnsaumii
US4LWC, US4LWX, UR4ALWN - 15 o4koB.

e Onepartopsbl /am — 15 04KOB.

e Onepatopbl KOJIMEKTUBHOM Pafmno-
ctaHumm UTOLWR: UX7LQ, UT5LA, UT5LU,
UT2LC, UT8LN, UR3LPM, UR5LO, UR5LCYV,
US4LS, UR2LA, UR2LR - 10 ouxos.

PA 22013

e Paguonoduteny 4neHsl knyba «s-
Thii OkeaH» — 5 OYKOB.

° PaanonoduTenv YieHbl accoLaumm
«O6uecTro py3seit Paguno» — 3 ouka.

e PaguoniobuTtenu Xapbkosa 1 obna-
¢ty — 1 04KO.

Ha guanasoHax 1,8 n 28 Mrl'y, a Takxe
Ha YKB-aouanasoHax 04ku yasavuBsatTCs.

Cesasu 3acuutbiBatotcs ¢ 01.01.1994 .

3asiBka Ha nosiy4yeHre gunioma «Xapb-
KOB-ABUa» OOJKHA COAEPXaTb CBEAEHNSA
0 npoBefeHHbix QSO (unn SWL) u 3ase-
PATLCS JIMYHON nognuckio. OnnaTta npons-
BOZUTCS NMOYTOBLIM IGO0 HaHKOBCKMM Me-
pesogowm (MpueatbaHk).

CTouMOCTb aunnomMa ans yieHos O P
cocTaenaeT 7 rpH. [ina paguoniobutenei
YkpauHsbi: 15 rpH., ofia pagvoniobureneit
Poccuu: 3 IRC, ona paguoniobutenen
npyrux ctpaH: 5 IRC.

Anpec Ojisi OTNPaBku 3asBOK U MOYTO-
Boro nepesopa: MNMaHyeHko Amutpuio Hu-
KonaeBu4y, a/a 2373, Xapbkos-1, 61001,
YkpaunHa.

100 JIET nOABOAHOMY
DJIOTY POCCUU

[vnnowm yapexaeH CPBC n AJIPC v Bbi-
naetca paguoniobutensm (Habnopate-
nam) Bcero mupa. ng ero rnosiy4eHuvs sa-
CUMTBIBAIOTCS PAAMOCBA3Y C BETEpPaHaMm
Benukoit OTe4ecTBeHHOW BOMHBI, HieHaMum
CPBC, pagvonobutensmu, UMELWUMK
oTHOLLIEHUe K BoeHHo-Mopckomy DrioTy,
1 pagmontobuTensMum, NpoXnBaloLLYMU B
pervoHax: CaHkT-letepbypr n JieHuH-
rpanckas 0611., Mypmaxckas obn., ApxaH-
renbckas o6n., KanuHuHrpagckas o6n.,
KpacHopapckuini 1 lpumopckuin kpan,
Kpbim (YkpauHa).

CB$1311 3aCUNTLIBAIOTCS B AHW aKTUBHO-
cT1 CPBC 1 B MeponpusTusx pagnoskene-
oviuyn «Mobepa».

Lns nonyvyeHust qurioMa HeobxoaMmo
Habpatb 100 OYKOB, NPV STOM Y4ACTHUKMU
[Hel akTMBHOCTU JAI0T OHKU:
cneumanbHble cTaHumu — 20;
BETepaHbl BOMHbI — MOABOAHVKM — 19;
BeTepaHbl BOVHbLI — MOpsku — 17;
BETEPAaHbI BOVHLI — 15;
yneHbl CPBC - noagBogHukuy — 12;
uneHbl CPBC — mopsikm — 10;
yneHsl CPBC - 5;
pagpuontobutenv — nogsoaHuky — 10;
paguoniobuTeny — Mopsiku — 2;
paguomobuTeny U3 ykasaHHbix pe-
TMOHOB — 1 04KO.

[MoBTOpPHbIE CBA3V 32CHUTLIBAIOTCHA HA
PasHbIX AuanasoHax, Apyrimm sMaom Moay-
NALMA U B pa3Hble Nepuoabl akTUBHOCTU.
[lns BETEPAHOB BOVHbI KOMHYECTBO O4KOB
He UMUTUpYeTCS. [Ins nonyyeHus ourio-
Ma MEMOpPUaIbHBIM U CHELaNbHbIM CTaH-
unam, yneHam CPBC u paguoniobute-

JIIM, UMELLM OTHOLleHe K BM®,
Heo6XxoauMO NPoBecTU He MeHee 50 cBs-
3eli B AHAX akTUBHOCTU. [Npu paboTe Tosb-
ko Ha 160 M. n YKB Heobxoammo HabpaTb
30 o4koB.

CtouMOCTb AuryioMa C MepechbUiKon
(no Poccum) — 80 py6.

BeTepaHbl BOWHbI ONAAYUBaI0T OUIMIIOM
Mo XenaHwio. IHBanuabl v KONNEKTUBHbIE
paguocTaHumu, paboTawllme ¢ MOo-
OEXbI0, OMIa4yMBaloT TOJILKO MEPEChUIKY
ounnoma (ana Poccun) — 50 py6., MOXHO
Mapkamu, (ans YkpauvHsl — 6 rp.).

Onnaty 1 3as8BKM Ha OAWUMIOM Harpa-
BiaTbL no appecy: CaiweHuH Hukonai
Muxaiinosud, a/a 30, CaHkr-Tetepbypr,
193231.

Ha YxpauHe 3asBku v onnary (4ss
YkpauHbl — 8 rp. + nepeckbiika no Ykpau-
He) cnepyet HanpasnsaTe URSASM: KoHs-
eB Muxawnn bopucosud yn. KpacHoapmeii-
ckag, 0. 74 kB. 31 Axtbipka-4 Cymckas o611.
42704 YkpauHa.

«[MPUXOMNEPBE»

Peka Xonép cuutaeTcst OOHOM U3 4u-
creiimnx pek EBponbl. B bacceliHe peku
BOAUTCS Pycckas BbIXyX0sb, LIEHHbIV MyLU-
HOW 3BePEK, KOTOPLIV HU Iae B MUpe Gornee
He obuTaeT. Takke B Xornpe obutaeT pey-
HOW 606&p. MI306pakeHns 9TUX KUBOTHbIX
MOMELLLeHbl Ha AVMJIOM.

[unnom Bbigaétcs 3a QSO ¢ RDA ye-
pes KoTopklie NpoTekaeT peka Xonép, a Tak
Xe ¢ paguoniobutenamu lNexnseHckoi, Ca-
paToBckoi, BopoHexckon u Bonrorpan-
ckoi obnacteii. Heobxogumo Habpatb
100 oukoB. CtaHumm Haxogawmecs B RDA
v (cm.crvcok) aaoTt 10 o4koB, pagmuocTaH-
uun, padoTatowme /p ¢ 6eperos Xonpa-20
O4KOB, C TeppUTOpUY XONEPCKOro 3aro-
BepHuka (RFF 094) patot 50 ou4kos,
ocTanbHble paavoniobuTeny Boillenepe-
yucneHHsix obnacteli gatot 1 ovko. Mpu
BbINOJIHEHUW YCITOBUI OUMIOMA TOJIbKO Ha
nvanasoHe 160 METPOB 0YKM YMHOXKAIOT-
cs Ha OBa, Ha YKB Ha Tpu. ObasaTtensHa
QSO c¢ grymst RDA, a Tak xe co Bcemu
ykasaHHbIMK obnactamu (kpome YKB). B
npuMeYaHmm1 3asBKK Hagdo ykasate QTH,
RDA. B 3a4€T uayT CBgA3W, HauymHas C
01.01.2011r, kpome TOro B 3a4ET MPUHN-
MatoTes Nobele QSO ¢ UZ3QZH/a (1988),
RBAFG (1989, 1991) — 10 oukos, UA3QTT/
mm (2005-07 cnnae no Xonpy) UA3QIl/p,
RK30OW/QRP (2008 HYepkacckuii 3aTOH
VR 16) — 2004K0B.

Cnucok RDA:

UA4F PE-20,11,32,33

UA4C SA- 20,48,09,24

UA3QVR16,07,11,35,29(VR 11 deleted,
HO Ha Halll AunIoM 3acunTbiBaetcs) UA4A
VG-28,44,40

B npumedaHuu 3aaBku ykasate QTH,
RDA.

Croumocts gunnoma 100 py6, ons
cTpaH CHI 5 IRC, 3apybexHbix paanonio-
6utenei 8 IRC.

3asBKy BbIChUIATH M0 a4pecy: TPYHOBY
Pomany AnekcaHgposudy, 397167 Bopu-
cornebcek BopoHexckoii 0611, yi. MoHep-
ckasa 18.

CpepncTea, BeIpYYEHHbIE 32 OUMIIOM, MNe-
penaioTca B pagmokiyb «MyxecTBo». Bcem
paavontobuTensiv, BrepBbIe NMPUCIaBLLVIM
3a5BKY Ha AUMNJIOM, BbloaeTcs 6GecnniaTHbii
aunnom «Mamsatu B.IN. Ykanosa».



OTBeuaem Ha BOMpPOChl ¥ NUCbLMA HaWwKX uutarenei [N

BTopasi 1oJIoByHa SHBapPs 1 Ha4asio GeBpais XxapakTepHs!
DPE3KUM YBEIMHEHNEM 3BOHKOB U MUCEM B peaakuyio. Mbi, kak
00bI4HO, BBIGPATIN HECKOJILKO BOMPOCOB, U3 MHOXECTBA, 15 1y~
6vKaLmy OTBETOB Ha HUX B 3TOM HOMEPE.

Haw uutatens Fpaboeckuii Bnagumup Anexkceesud 13
r. XMebHULKNIA NULLEeT: «Y MeH$ BbILLIEN U3 CTPOS ocuuiorpad
coBeTckoro npounssonctea C1-68. [Norac akpaH, CBETUTCS TOJb-
KO MHOMKATOP BKoYeHus. Tloxoxe Ha HeucrnpaBHOCTL Groka
nuTaHus. Cxembl He uMelo. Kapta HanpsxeHun (Rae Kakoe Hanpsi-
XEHME) MHE TOXe HeU3BeCTHA. [TpeKkpacHO MOHMMAaI0, HTO ero pe-
MOHT Y CNeuuanucToB 6yoeT CTOUTb AOCTaTOYHO AOPOro (Apyrov
MCNpaBHbI HEHOBBIM, HABEPHO, KyMyTb MOXHO). Moatomy 6yny
BOCCTa@HaBNUBaTb €ro CamMOCTOSATENBHO, a [J15 3TOr0 HYXHa, Kak
MUHUMYM, ero cxema. Ecnu y Bac ecTb BO3MOXHOCTb, ony6iin-
KyliTe ee B XypHaJsie Wiu BbILUIUTE €€ B MO afpec. He oTkaxycb
V1 OT OENbHbIX COBETOB>.

Mbl Beicnanu cxemy ocumnnorpada C1-68 Bnagummpy Anek-
CEEBUYY 1 NMOCOBETOBANU UCKATb HEUCTIPABHOCTb HE TOJIbKO B
B710KE NUTaHUS, HO U B LLENSIX MOJYHEHUS BbICOKOTO HanpsbKeHus
ns nutanua Tpyoku. Nockoneky nono6Hbix npubopos y pa-
OVoniobuTenen MHOXECTBO, Mbl MyBJIKYEM 3Ty CXeMy Ha BK1a -
ke aToro Homepa (cTp. 31 1 34). XOoTUM 3aMeTUTb, YTO BNIEKTPOH-
HO-ny4eBas Tpybka (3JIT) atoro ocumnnorpada nutaeTcs oT
npeobpasoBaTtesist HanpPsXKeHNs, KOTOPbI cobpaH Ha 4-X TPaH3u-
ctopax T4, T5 (3apatowwmii reHepatop), 1-T1, 1-T2 (BbixogHOM Ka-
ckapn) v AByX MMMynbCHbIX TpaHchopmaTtopax TP1 n 1-TP1 (cm.
cxeMy Ha cTp. 31). 3T10T NnpeobpazoBaTtesib 06eCne4nBaET Nony-
YeHMe MPaKTUHECKM BCEX MUTAIOLUMX HanpskeHwul npubopa, a
rnaesHoe, +1500 1 —1500 B onsa nutaHus Tpybku, a Takxke nosny-
YEHWE NEePEMEHHOrO (MMMYJIbCHOr0) HANPSXKEHUSA OIS NUTaHKSA
ueneit Hakana 3JIT. Kpome MonynpoBOAHUKOBLIX MPUOGOPOB
(TpaH3nCTOPOB, ANOA0B) 1 TpaHchOPMaTOPOB clienyeTt obsa3a-
TesnbHO NPOBEPUTL C MOMOLLBI0O ESR-MeTpa anekTponmtuiyeckme
KOHZEHCATOPbI, a eLLie fy4lle NPOPUNaKTUYECKN 3aMEHUTD VX HO-
BbIMU, TaK kak Npmubopy yxe JocTaTo4Ho MHoro net. K Ham npu-
XOOUT O4E€Hb MHOIO BOMPOCOB, CBA3AHHbIX C PEMOHTOM 1 MOLED-
HU3aLMen N3MepUTENbHBIX NPUGopoB. He Ha BCe U3 HUX Mbl B
COCTOSIHUM OTBETUTb UCHEPMbIBatOLLE. [109TOMY Mbl MPOCUM Ha-
LIMX YATaTENEN, MEIOLLMX ONbIT PEMOHTA USMEPUTENBHOM TEX-
HUKW, MOAENUTLCS STUMM OMLITOM C YATATESIIMU Ha CTPaHULLaX
HaLLero xypHana.

Haw noctosHHbI nognucyvik Kponueka Bnagumup Anek-
cangpoBu4 13 ¢. Npadboposka, lNontasckoi 0611., HECKOJIbKO Me-
CsLIER Ha3az, MOoMpOCui BbICNATb EMY HANOXEHHbBIM MJIATEXOM
NMpUHLMNManbHylo cxemy tenerusopa CS-21N11MJQ dupmbi
SAMSUNG. Ml onpefenunu, 4To B 9TOM annapare UCnofb3yeT-
cs TeneBu3noHHoe wwaccy KS9A n Bhicnany emy Cxemy aToro
Laccu. Hepes MecsL, Mbi MOoAy4uv eLle 0aHo nucbmo ua 'pabo-
pPOBKU, B KOTOPOM Bragumup AnekcaHppoBuy nvcarn, H4To npum-
cllaHHasi Cxema He COOTBETCTBYET ero annaparty. ABTOpy aTux
CTPOK NPULLIOCH Pa3bupaTbes Noapo6HeE, B 4eM aero. Pesynb-
TaTOM 3TUX Pa3bupaTesibCTB CTaN0 MMCbMO, KOTOPOE Mbl PeLLvi-
NI NPOLUMUTMPOBATbL HUXKE, Tak Kak Noao0HbIe CUTYaLMM BO3HUKA-
10T Y paauoniobuteneii LOBOJILHO HacTo:

«YBakaemblii Bnagnmup AnekcanopoBuy!

Cxema, KoTopyto Mbl Bam Bbicniany paHee — 370 CXema Tene-
BU3MOHHOr O Wwaccy KS9A. MiImeHHO 970 Lwaccu cTout 6onee 4em
B 95% annapartax moaenu CS-21N11MJQ, a B octanbHbix 5% Mo-
ryT 6blTb YCTAHOBNEHbI MOXOXMWE Ha Hero waccu KS9B n KS1A.
Cynst no TeM Ha3BaHUSAM MVIKPOCXEM, KOTopbie Bbl coobLumnu, y
Bac ycTtaHOBNEHO MMeHHO Lwaccy KSOA. Xouy obpaTtuth Balue
BHUMaHME Ha TOo, 4TO J1lo60e COBPEMEHHOE LLIAacCy MHOroBapu-
aHTHO. 3TO NO3BOJISIET BHOCUTD NPOU3BOANUTENIO HEBOMbLLIME U3-
MEHEHWS B MyiaTy U M3roTaBAMBaTh Pa3HbIE Mo NapamMeTpam 1 Le-
He TeneBn30pbl, Y4UTLIBAsS NPy 9TOM U PErViOHbI, B KOTOPbIX 3TU
Tenesnsopsl ByoyT ucnonb3oeatkes. [pu aTom cxema (1 nnata
TOXE) Ha BCE 3TV annapatbl 0gHa.

Kctatu, HETPYAHO 3aMeTUTb, YTO Ha ruiate Bawero Tenesu-
30pa ecTb nycTbie MecTa. HaBepHsiKka OTCYTCTBYET MUKPOCXeMa
ctepeo YM3Y1C601, xoTs yCTaHOBOYHOE MECTO U151 HEE MPUCYT-
CTBYET. 3aMeTVM, YTO B CTEPEODOHUNYECKMX TeNleBU30pax byaer
OTCYTCTBOBAThb MMEIOLLASACH B Ballem TeNeBm3ope MNMKpPocxema
YM34 moHo 1C602.

[naToro ytobbl Bam Gbi10 npolue pas3obpatbes B Baluem an-
rnapaTe Mo UMEIOLLIECH CXEME, MPUBOXKY CEAYIOLLYIO MOJIE3HYO
vnHbopmMaLmio. CBepLTE €€ CO CXeMOW U MaTol TesieBm3opa (He-
G0onbLUVE OT/INYMS BO3MOXHbI):

Tenesuzop SAMSUNG CS-21N11MJQ (waccu KS9A) — ato
MOHOMOHNYECKNI TENEBU30P C pasmMepomM akpaHa 21 aiorim. Has-
BaHWE LIACCU CIeAyeT UCKaTb Ha nyate TeseBu3opa B parioHe
TAKC ¢ ogHoi 1 opyroii CTopoHbl. iHorma oHO «cnpsitaHo» Nog,
camum TOKC.

CocrtaB (OCHOBHbIE feTanu):

IC201S tmna TDA9381PS/N3/3/1642 (4eTBepTas CTpoka
mapkunpoBku: SPM-802EENG) — npoueccop UOC.

1C902 Tuna A81DC — MuKpocxema sHeproHe3aBUCHUMO na-
maTtn (EEPROM).

1C801 Tnna KA5SQO0765RT — koHTtponnep LUMM nmMmnynibCHOro
6noka nutaHus (nepsble ABe OYKBbl B MApKMPOBKE Ha Kopryce
3TOM MUKPOCOOPKM MOTYT OTCYTCTBOBATH).

1C802 Tuna KA7632 — ynpasnsiemblii cTabunusatop Hanpsxe-
Hus nuTanus 3,3 B, 5,1 Bu 8 B.

e Q402 Tnna KSC2331-Y — npefoKOHE HbIN Kackan, CTPOYHOM
pa3BepTKy.

° Q401 Tuna 2SD2499 — BbIXOLHOW Kackaf CTPOYHOWN pas-
BEPTKMU.

e T444S — TAKC (B 0gHOM 13 SOCTYMHbIX MHE annapaTtoB yCcTa-
HoeneH TAKC tuna BSC 25-0218A rev00).

e |C301 Tmna LA7840 — Mukpocxema kagpoBoi passeptku. o
YTBEPXKAEHUIO PSAA PEMOHTHUKOB B 9TOM MO3ULIVN MOXET CTOSATh
MC tina LA78040. O6e M1KPOCXEMbI, HECMOTPS Ha MOXOXUE Ha3-
BaHUS, UIMEIOT Pa3HYIO LLOKOJIEBKY Y U3FOTOBJIEHbI B PA3JINYHbIX
Kopnycax.

e |[CB02 Tuna TDA8943SF — moHodoHMYeckuii YM3Y.

e |C501 tuna TDAG6107JF — BbixoaHble Bugeoycunutenu RGB
(Ha nnarte kuHeckona).

PexomeHyt0 Takke 03HAaKOMUTLCS C NMEPBOIA HaCThio CTaTbu
Pycnana KopHueHko «OCobeHHOCTY 1 PEMOHT TENEBU30POB HA
npotieccopax cemenctea TMPA88xx dupmel TOSHIBA», onybau-
KOBaHHOW B NMEPBOM HOMEpPE XypHana «PagnoamaTtop» 3a 310T
rop. B Hayane aToi cTaTby aBTOP JAET NOME3HbIE PEKOMEHZALIMN,
KacawLyecs He TOJIbKO TENEBU30POB, KOTOPLIM MOCBSALLEHA 3Ta
cTaTbd».

Mel Hapeemcs, 4TO NpuBeAeHHas Boille HbopMaLms bynet
rnoJsie3Ha MHOIMM HaLLVM YUTaTENAM.

Heckonbko gHel Hasag, K Ham NMpULLLIO eLle OAHO NCBMO OT
Bnagumupa AnekcaHapoBuya ¢ 611arofapHOCThLIO 3a Pa3bsaCHEHWS.

o 3NeKTPOHHOM MoYTE B peAakLuio NoCcTynuio NMucbMO OT
Cepres Npaxosa (UR3IJT). OH nuLLeT, 4TO HE MOXET BOUTY Ha
Halll CaiT, Tak Kak «He paboTaeT HU oavH 6pay3ep, OTKPLIBAETCH
CTpaHuLa YACTas C BOASIHbIMY 3HakaMu». OObACHUTE STOT PeHo-
MeH Mbl He MoxeM. Ckopee Bcero, y Cepres UMeoTcs Kakue-To
npo6nembl ¢ MK. Hapgo nonpoboBaTh 3aiTi C APYroro KOMMbio-
Tepa. 3aMeuy TONbKO, YTO Halll CaliT He BO Bcex Opaysepax 0To-
OpakaeTcs 0AMHAKOBO KPaCcUBO, HO JOCTYN KO BCEM €ro CTPaHu-
LLam 1 pecypcamM HOpMabHbIN.

Buumanne! KOHKYPC 2013

B HOBOM roZiy Mbl 0GbSIBNIIEM HOBbI KOHKYPC, — KOHKYPC CTa-
Tel C ONUCaHUSAMM KOHCTPYKLMI Ha 555-0M TaniMepe, MOCBALLEH-
Hbl 40-NeTuio 3TOW MUKPOCXEMbI, 8 B MPOLLIoM HoMepe Obina
ony6nvikoBaHa BHEKOHKYpPCHas cTaTed «O 555-0M TaiMepe v of-
HOM HecTaHAaPTHOM €ro BKJIIo4YeHUW». Jlydlume ctatbi, npucnaH-
HbI€ Ha KOHKYPC, OyayT onybnMkoBaHbl, a nodeouteny OyoyT Ha-
rpaxneHbl npusamu.

B 3aksiioueHne, Xody 3aMeTUTb, HTO HECMOTPS Ha TO, YTO NOA-
nucHas kamnaHus Ha 2013 ron 3akaHuuBaeTcs B aekabpe, nomg-
nucaTbCs Ha HaLL XXypHas ¢ Gnvkaillero MecsLa MoXHO B to6oM
MOYTOBOM OTAENEHUM WM OHNalH 4epes3 calT [ocynapcTBeH-
Horo npegnpuatua (') «Mpecca»: http://www.presa.ua/online/.
Haw nognucHon nuaekc 74435.

CBowu cTaTby, BOMPOCHI 1 NOXKENaHUs NpUckinanTe, Kak 00bi4-
HO, Ha agpec penakuuu: a/a 50, 03110, Kuer-110, YkpauHa, nau
Ha 3MIEeKTPOHHLIN agpec: ra@sea.com.ua.

OT uMmeHv peaakumy Ha BOMpoCkl 0TBeYasl
r1aBHbI pegakTop Yrops BessepxHuvi
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«CKTB»

3AO «POKC»

YkpawvHa, 03148, r. Kues,

yn. I. Kocmoca, 26

T/¢p: (044)407-37-77;

407-20-77, 403-30-68

e-mail: pks@roks.com.ua
http://www.roks.com.ua

CnyTtHukoBoe, adupHoe TB. MHoroka-
HanbHble UMbPOBLIE CUCTEMBI C UHTETPU-
POBaHHOM CUCTEMOW YCIIOBHOIO AOCTYMNa
MUTPUC, MMDS.

TeneBuavoHHbIE U LMMPOBLIE paauope-
neriHble nuHun. Mogynsatopsl YM, QPSK,
QAM 70 MrI'y, RF, L-band. OxpaHHasa cur-
Hanusauus, BUuaeoHabnogeHne.

HI®D «BuankoH»

YkpavHa, 02099, Kues, yn. SpotuysasnbHa, 6
Ten.: 567-74-30, 567-83-68,

¢axc: 566-61-66

e-mail:veb@vidikon. kiev.ua
http;//www.vidikon.kiev.ua

PazpaboTka, Npon3BoaCTBO, Mpogaxa Ais
KTB ycunuteneii BOMOBbIX Y MarucTpasib-
HbIX, OVUIETPOR U 30NIATOPOB, OTBETBUTE-
fiefi MarucTpasibHbIX VM PA3beMOB, FONTOBHbBIX
CTaHUMIA U MOOYNIATOPOB.

«BUCAT» CKB

YkpawrHa, 03115, r. Kues,

yn. CeaToLumHckos, 34,

T/¢h: (044) 403-08-03,

Ten: 452-59-67, 452-32-34

e-mail: visat@i.kiev.ua
http://www.visatUA.com

CnyTHuKOBOE, kabenbHoe,paguopenei-
Hoe 1,5...42ITu,. MUTPUC, MMDS-060py-
nosaHue. MB, IIMB, FM nepenatynku. Ka-
G6enbHble cTaHumy BLANKOM. Basosbie
aHTeHHbl DECT; PPC; 2.4 I'Tu; MMDS 16-
dBi; GSM, IMB 1 kBt. CBY mogynu: rete-
poamHbl, cmecutenu, MLUY, ycunurenu
MOLLLHOCTU, MPUEMHUKW, MepepaTiuku.
MpoekTupoBaHvie 1 MNLEH3VIOHHBIA MOH-
Tax TB ceTeit. CNyTHUKOBbLIV UHTEPHET.

«Bnagt»
YkpauvHa, 03134, r. Knes,
yn. Bynrakosa, 18, 1/¢: (044) 458-56-68,
Ten.: (044) 361-22-89, (044) 383-87-13.
e-mail: viad@vplus.kiev.ua
www.vlad.com.ua
Od. npepcrasutens drpm ABE Elettronika-
AEV-CO. EI-ELGA-Elenos, ANDREW. TB
aHasioroBble U UM@MPOBbLIE NepesaTynku,
FM TpaH3ucTopHbie NepesaTymnku, paguo-
peneiHble NMHWUK, CTyaMiiHoe 060pyno-
BaHue. AHTeHHbl nepepaoiie ana TB u
FM, ¢uaep ona tpaktel TB u FM, moaep-
HU3auus 1 peMoHT TB nepegatymkos. Jo-
cTaBka 000pYOOBaHVS M3-3a FpaHuLbl 1
TaMOXEHHAs ouMCTKa rpyaa. Ycnyru Tam-
0XXEHHO-NNLEH3MOHHOI0 ckiafa. MoHTax
rneyYaTHbIX nnat.

|

YkpavHa, 83004, r. JoHeuk,

yn. lapaxHasi, 39,

T/¢. (062) 381-81-85, 381-98-03,
381-87-53, 386-36-33, 386-36-45
http://www.betatvcom.dn.ua,

e-mail: office@betatvcom.dn.ua
MpousBoacTBO CcepTUPULUPOBAHHOIO
060pyn0oBaHMS: MOJIHbIV crniekTp 06opyno-
BaHusa ans undposoro TB; MC Ha umdpoBbIx

1 aHanoroBbix Moaynsx anga KTB, uudpo-
Bble 1 aHanorosbie TB 1 FM nepenatynku
1 - 2000 BT, cuctemsl MMDS, MUTPUC,
LIPPC nuanasoxa 7-40I Ty oo 155 Méut/c,
onTtudeckue nepenatinky 1310 1 1550 Hwm.
U3meputenbHbie npubopbl 5-26000 M.

YkpaunHa, 03056,

r. Knes, nep. VIHayctpmanbHbiii, 2

Ten: (044) 277-67-41,

1/: (044) 277-66-68

e-mail: ratek@torsat.kiev.ua
CnyTHVKOBOE, adVipHOe, kabenbHoe TB.
MpOn3BOACTBO PaAMONYLTOR, YCUIUTENEN,
OTBETBUTENEN, MOAYNATOPOB, GUILTPOB.
MporpammMHoe obecrniedyeHne LUdpPOoBbIX
NpUeMHUKOB. CryTHUKOBbI UHTEPHET.

SJIEKTPOHHbIE KOMNOHEHTbI

00O HIIN «<APOJIOT-PK>»

YkpaviHa, 04212, r. Kues,

yn. MapLuana TumoLLEHKO, 4a, K.74

Tes: (044) 451-46-45, 451-85-21,

¢akc: 451-85-26

e-mail: prolog@ipnet.ua

OnToBbie ¥ MENKOOMTOBbIE MOCTaBKU
VIMMOPTHbIX Y OTEYECTBEHHbIX P/3JIEKTPOH-
HbIX KOMMOHEHTORB, B TOM Y/CJEe C NPUEM-
KOM «1», «5», «9»,

TexHuydeckas N UHGOPMAaLMOHHAA MNoa-
nepxka, rmokasi cucteMa CKuaoK, nocTaB-
Ka B KpaTyamLine CpoKu.

000 «AMen»

02098, m. Knis,

np-1. TudmHu, 6ya. 4, op. 9

Ten: (044) 294-26-84

¢akc: (044) 294-24-66
http://www.amel.com.ua

e-mail: info@amel.com.ua

AKTVBHbIE U M2CCUBHLIE PRAVOSNIEKTPOH-
Hbl€ KOMIMOHEHTbI IMMOPTHOIO NMPOU3B0[-
ctBa (NXP.Atmel), KoHHEKTOPBI, KabenbHO-
NMPOBOAHMNKOBAsA NMPOAYKLIMS, U3roTOBNe-
HUE 1 MOHTaX ne4vaTHbIX niaTt. Mobkue Le-
Hbl, JOCTaBKa.

«PKC KOMIMNOHEHTbI»

YkpavHa, 03087, r. Kues,
yn1.Yokonosckuii 6yneBap, 42a, 1-i aTax.
Ten./paxc: (044) 220-01-72

e-mail: res1@rcs1.relc.com
www.rcscomponents.kiev.ua

Cknap, SJIEKTPOHHbIX KOMIMOHEHTOB
B Kuese. [NpsiMble NOCTaBky OT NPOU3BO-
ouTenen.

000 «PT3K»

YkpawnHa, 04119, r. Kues,

yn. Oertapesckasi, 62, 0OQUCHbIF LEHTP
«Depmmall», op. 46.

Ten: (044) 456-98-69, (044) 456-51-27,
(044) 520-04-77, 520-04-78, 520-04-79
e-mail:chip@roinbow.com.ua
http://www.rainbow.com.ua
http://www.rtcs.ru

OduLmanbHbIi BUCTPUBLIOTOP Ha YKpanHe
ATMEL, MAXIM/DALLAS, INTERNATIONAL
RECTIFIER, NATIONAL SEMICONDUCTOR,
ROHM.

000 «Hukc-3neKTPOHUKE»

02002, r. Kues,
yn. Pavicer OkunHowi, 3, oguc 2

1/¢: (044) 516-85-13, 516-59-50
e-mail: chip@nics.kiev.ua

www. nics.kiev.ua

KomMnnekcHbie MOCTaBKU BNEKTPOHHbIX
KoMroHeHToB. Bonee 20 ThiC. HAMMEeHOBa-
HUl co csoero cknaga: Analog Devices,
Atmel, Maxim, Motorola, NXP, Texas Instru-
ments, STMicroelectronics, International
Rectifier, Power-One, PEAK Electronics,
Meanwell, TRACO, Powertip.

YkpaiHa, 02094, M. KuiB,

Bys1. Kpakiscbka, 136.

Tes.:(044) 291-00-41 (6ararokaHaibHWI)
T/ 291-00-42

e-mail: info@sea.com.ua
http://www.sea.com.ua

PerioHasibHi npencTasHULTBA:
JHinponetpoBckk: dnipro@sea.com.ua;
XapkiB: kharkiv@®sea.com.ua

JIbBiB: lviv@sea.com.ua;

CeBacrornosb: sevastopol@sea.com.ua;
Opeca: odessa@sea.com.ua;

JoHeLpk: den@sea.com.ua.

EneKTpoHHi KOMMOHEHTY;
€NeKTPOTEXHIYHA NPOAYKLLS;
MPOMUCIIOBI KOMIM'IOTEPY;

6e34p0TOBI KOMMOHEHTY;
CBIT/IOTEXHIYHA NPOJYKLLd;

AC/DC-, DC/DC-, DC/AC- nepeTsoptoBadii;
BUMIPIOBaJIbHI MPUCTPOI;

NYNABHUKN ENEKTPOEHEPTIT;

nassnbHe obnagHaHs;

KOHTPaKTHE BUPOOHULITBO.

MACTAK MJ110C

Ykpawura, 04080, r. Kues,

yi1. Mexuvropckasi, 83, ogp. 610,

Ten: (044) 537-63-22, ¢. 537-63-26
e-mail: info@mastak-ukraine. kiev.ua
http://www.mastak-ukraine.kiev.ua
[MocTaBka 3NEKTPOHHbLIX KOMMOHEHTOB
Xilinx, Atmel, Grenoble, TI-BB, TI-RFID, IRF
AD, Micron, NEC, Maxim/Dallas, IDT,
Altera, AT. Perucrtpauua v nognepxka
NMPOEKTOB, rMOKMe YCNOoBYS OnnaThl, UHAN-
BUAYasbHbIV NOAX0L,.

VD MAIS

YkpawHa, r. Kues, 03061,

yn. M. [loHua, 6

Ten: (044) 492-88-52 (MHorokaH),
220-0101, ¢pakc: 220-0202
e-mail:info@vdmais. kiev.ua
http://www.vdmois.kiev.ua

311, KOMIMOHEHT, CUCTEMbI MPOMaBTOMATUKM,
V3MepUTEsbHbIE MPUOOPHI, Likadu 1 Kop-
nyca, obopynosaHve SMT, nsrotosneHue
neyatHbix mnat. Juctpubbiotop: Agilent
Tehnologies, AIM, ANALOG DEVICES, ASTEC
POWER, Cree, DDC, ELECTROLUBE,
ESSEMTEC, FILTRAN, GEYER ELECTRONIC,
IDT, Hameg, HARTING, KINGBRIGHT, Kroy,
LAPPKABEL, LPFK, MURATA, PACE, RECOM,
Rittal, Rohm, SAMSUNG, Siemens, SCHROFF

«TPNOLO» .

YkpavHa, 03194, r. Knes-194,

yn. 3oa4mnx, 24

1/¢: (044) 405-22-22, 405-00-99
e-mail: ur@triod. kiev.ua
http;//www.triod.kiev.ua

Papnvonamnsl nanbyvkosbie 6/.., 6H..,
6r1.., 6>K.., 6C n gop. leHepatopHbIe namribi
I, TU, TM, TMU, IY, TK, TC v ap.
TypaTPOHbI, KEHOTPOHbI. MarHeTpoHsbl, Jiam-
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bl 6eryLei BOsHLL, KIIMCTPOHbI, Pa3psiaHU-
KW. ONEKTPOHHO-Ny4eBble TPYOKU, BUAOM-
KOHbl, D3JY. KontakTopse! IMP, TKC, TKA, n
op. Astomartsl 3aumTsl ASP, ABCIK v ap.
CBY mogynu 1TU..,1YW.., 1TYCO n gp. Cenb-
CVHbI , ABUrateny. BoiCOKOBOSIBTHBIE KOH-
neHcatopbl K15-11,K15Y-2 n op. lapaxtus.
Jocraeka. Ckuaku. Npopaxa v 3akyrka.

000 «AnCKOH»

YkpaviHa, 83008, r. [oHeuk, ya. Ymosa, 1
1/Q: (062) 385-49-09, (062) 385-48-68
e-mail: sales@discon.ua
http://www.discon.ua

MocTaBka a51. komrioHeHToB (CHI, nMnopT) co
cknapa. Beerga B Hanmuum CM3-19. C5-22,
AOT127. AOT128, AOT101. lMbesonsny4a-
Tenu 1 3BOHKN. CTEKIIOTEKCTONUT GOALIMPO-
BaHHbIM OIHO 1 IBYXCTOPOHHUIA. TpaHchop-
MaTopbl, KOPryca 1 akkyMynsiTopbl.

: 000 «[MAPUC»

01013, . Kues,

yn. lMpombiluneHHas, 3

Ten: (044) 286-25-24, 284-58-24/25,
1/¢p: 285-17-33
e-mail:paris@mail.paris.kiev.ua

www. parisgroup.com.ua

Pasbembl, coeguHuTeni, kabenbHasi npo-
LYKUMS, ceTeBoe 060pynoBaHWE, BbIKIO-
yaTenv n nepexioyaTeni. 3nekTpoobopy-
noBaHue: LWkadbl, WWTbl, kopoba, NoTKY,
nyckarenu. XKW, ceetoauoaHasa npoayk-
ums. VIHCTPyMEHT.

SUPMA TKI,

YkpawHa, r. Kues, 6yn. Y. Jlence, 8
Tesn./pakc: (044) 497-72-89,

454-11-31, 408-70-45

e-mail: tkd@iptelecom.net.ua
http://www.tkd.com.ua

ONEKTPOHHbIE KOMMOHEHTLI cTpaH CHI™ n
VIMMOPTHbIE: KOHAEHCATOPbI, KBapLEBbLIE
pe3oHaTophbl, Apoccenu, TpaHchopmaTo-
pbl, GeppuUThl, PE3UCTOPbI U ApYr1e Heob-
XOAVIMble Bam 311eKTPOHHBIE KOMMOHEHTbI
CO cknaja v nop, 3akas.

GSM CTOPOX

YkpawviHa, r. PoBHO,

Ten.: (097) 48-13-665
http://www.gsm-storozh.com.ua

e-mail: info@gsm-storozh.com,
mapic@mail.ru

OxpaHHbIE YCTPOCTBA C OMOBELLEHEM MO
KaHaJly COTOBOW CBA3U — OXpaHa 0ObEKTOB
C OMoBELLEHVEM Ha TesiedOoH (3BYKOBOE,
SMS 1 GPRS coo6LieHust), ANCTaHLMOH-
HOE yrpaBeHNe yCTPOVCTBAMMU, Onpene-
NeHVEe KoopAuHaT aBToTpaHcnopTa (GSM
1 GPS HaBurauus), BO3MOXHOCTb AMC-
TaHLMOHHOIO KOHTPOJIA FPYbl 0GbEKTOB
(DTMF, CSD, GPRS pgucnetyep). Paspa-
60TKa, MPON3BOACTBO, BHeApeHue. Mbkue
LLeHbl, rapaHTus, goctaska no CHI.

000 «HbIO-MAPUC»

01013, r. Kues, yn. lNMpombiluneHHasi, 3
Ten.: (044) 277-35-87, 277-35-89

dakc: (044) 277-35-88

e-mail: newparis@newparis.kiev.ua
http://www.newparis.kiev.ua
ONEKTPOHHbLIE KOMIMOHEHThI: COeaUHNTE-
Y, OMTUYECKMNE KOMIMOHEHTHI, LiKadbl U
pacnpenenuTtesnbHbie a5IeMEeHTbI, KPOCCOo-
BO€ 060py0BaHNe, UCTOYHVKYK Becnepe-
O0IAHOro NUTaHKS.

YkpavHa, 69000, r. Banopoxse,

np. JleHuHa, 152, (neroe kpbino), op. 309
1/¢: (061) 220-94-11,

Ten: 220-94-22

e-mail: elcom®@elcom.zp.ua
http://www.elcom.zp.ua

OJl. KOMIMOHEHTbI OTEYECTBEHHOIO U UM-
NOPTHOrO NPOU3BOACTBA CO CKylada v nog,
3akas. CreLy,. LeHbl AJis MTOCTOSHHbIX MOKY-
narenei. Joctaska noytoin. MNMpoaykuus B
061aCTV NPOBOAHOV CBSI3U. EKTPOHUKA U
KOMMYHWUKaLmii. PaspaboTtka 1 BHeapeHue.

TOB «bpu3 JITO»

YkpauHa, r. Kues, yn. LLlyToBa, 16

Tes: (044) 599-32-32, 599-46-01

e-mail: briz®nbi.com.ua

Pagnonamnel 6/1, 6>K,6H,6C, reHepaTop-
Heie TN, TC, TY, TMW, TK, M, TupatpoHbl
TP, TTU1, MarHeTpoOHsbl, KIIMCTPOHbI, pas-
pagHuku, O3IY, namnbl 6eryuien BoNHbI.
lMpoBepka 1 repenpoBepka. 3akyrnka u
npozaxa.

0OJIbBUA-3nekTpo :

Ykpawnra, 03113, r. Kues,

yn. Apyxkosckasi, 10, o¢p. 711

Ten.: (044) 503-33-23, 599-75-50,

(067) 504-76-54, (099) 738-01-28
e-mail: korpus@oe.net.ua, andrey@oe.net.ua
http://www.olv.com.ua

Kopnyca nnactvkoBsie ais POA, kaccert-
HuLbl. [TneHoYHble knasuatypsl. Kabesb-
HO-POBOAHVIKOBAS! MPOLAYKLIMS.

000 «PEKOH»

YkpaunHa, 03168, r. Kues,

W1 ABVI@aKOHCTPYKTOpa AHTOHOBa, 5, 0¢. 108
e-mail: rekon@rekon.kiev.ua

http://www. rekon.kiev.ua

lMocTaBKM 9NEKTPOHHbLIX KOMMOHEHTOB.
MbKMe UeHbl, KOHCYIbTaLmu, AOCTaBKa.

TME-YKPAUHA

Ykpaina, 79015, m. JibBiB,

Bys. lepois YIA, 714

Tesn.: (032) 295-21-65, (082) 245-25-24,
1/p: (032) 244-04-62

e-mail: tehexpo®@lviv.farlep.net

Mpsami noctaeku 3i cknagis TME (MonbLia).
EnexTpoHHi KOMMNoHeHTU. KOHTPONbHO-BUMI-
ptoBanbHa TexHika. MasinbHe 0bnagHaHHsA Ta
akcecyapu. BUrotoBiieHHs APYKOBaHUX MiaT.

000 «Cepllan»

YkpauvHa, r. Kues, 6yn. Y. Jlence,8

Ten.: (044) 594-29-25,

454-13-02, 454-11-00

e-mail: cerpan@cerpan.kiev.ua

www. cerpan.kiev.ua

Mpepnaraem co ckiaga v nof, 3akas:
pasbembl 2PM, CLLUP, LLIP v gp.;
KoHnaeHcaTopbl, MMKPOCXEMbI, PE3VCTOPDI;
lMpenoxpanuTenu, amoael, pene n gpyrve
PafVOKOMIMOHEHTbI.

000 «Umpap»

YkpanHa, 04112, r. Kues, yn. LLlytosa, 9
T/Q: (044) 490-2195, 490-21-96,
495-21-09/10

e-mail: imrad®@imrad.kiev.ua
http://www.imrad.kiev.ua
BbiCOKOKQ4eCTBEHHbIE NMMOPTHbLIE 3/1EK-
TPOHHbIE KOMIMOHEHTL! ANa pa3paboTku,
MPOV3BOACTBA U PEMOHTA 3JIEKTPOHHOMN
TEXHUKM CO cknaga B Kuese.

000 «<KOMUC»

YkpaunHa, 03150, r. Kues,

np. KpacHossesnHbiv, 130

T/P: (044) 525-19-41, 524-03-87
e-mail: gold_s2004@ukr.nel
http://www.komis.kiev.ua

KomrneKkcHble NOCTaBKM BCEX BUOOB OTe-
YeCTBEHHbIX 3/1. KOMMOHEHTORB CO CKJ1aaa B
Knese. lNMocTaBka mmnopTa nofg 3akas.
Criew,. LieHbl Ansl NOCTOSIHHBIX KIIMEHTOB.

O «3JIPA DneKTPOHUKC»

04071, r. Kues, yn. O6osoHckas, 47

Ten: +38(044) 221-29-66, 221-29-67
e-mail:office@elfaelectronics.com.ua
www. elfaelectronics.com.ua

AN «3JIPA SnekTpoHUKE» obuLmMasbHbIN
npeacrasuTenb KomnaHui ELFA, Visaton,
Keystone B YkpaunHe. OcyluecTnseT rnoc-
TaBKY MMMOPTHBLIX (0T 6osiee 600 Npor3Bo-
outenemn) aneKTPOKOMMOHEHTOB, akyCTu-
YeCkuX CUCTEM U 3neKTpoobopyaoBaHuA
06LLmM 06bemMom accopTumenTa 65 000 Ha-
vMeHoBaHui. Cpok noctasku 10-14 gHein.

«CUM-MAKC>»

YkpauHa, r. Knes, np. JlecHoii, 39 A, 2 atax
Tesn: (044) 502-69-17, 568-09-91,

(063) 568-09-91, (095) 777-77-63,
(067) 909-77-73

e-mail: simmaks.5680991@gmail.com
http://www. simmaks.com.ua
Papuonamnei, 6H,60M, 65K, 6C n gp. MarHe-
TPOHbI, TUPATPOHbI, KNUCTPOHbI, Pa3pPAaHN-
ku, JIBB. lNposepka, rapaHTus, JOCTaBKa.

000 «Papgap»

YkpauvHa, 61058, r. Xapbkos,

(ans nucem a/s 8864)

yia. Janvnesckoro, 20 (CT M.«HayyHas»)
Ten.: (057) 754-81-50,

¢akc: (057) 715-71-55

e-mail: radio@radar.org.ua
PaanoanemeHThl B LUMPOKOM aCCOPTUMEH-
T B Ha/M4MX Ha CKJIa[e: MUKPOCXEMb,
TPaH3UCTOPbI, AMObl, PE3UCTOPbI, KOHAEH-
caTopbl, 8NEMEHTbl UHAMKALMA, pa3bemsl,
YCTaHOBOYHbIE U3OENNSA U MHOroe Apyroe.
Bo3moxxHa JocTaBka rnoyTon 1 KypbepPOM.

000 «PALVOKOM>

YkpavHa, 21021, r. BuHHULA,

yn. Keneukas, 60, k. 1

Ten.: (0432) 53-74-58, 6572 00, 65 72 01,
(050) 523-62-62, (050) 440-79-88,
(068) 599-62-62

e-mail: radiocom®@svitonline.com
http://www.radiocom.vinnitsa.com
PailoOKOMMOHEHTbI UMMOPTHOIO 1 OTeYe-
CTBEHHOrO npousBoacTea. Kepamuue-
CKUE, 3NEKTPONIUTUYECKUNE U MJIEHOYHbIE
KOHAeHcaTopbl. Pe3ncTopsl, Auonbl, MO-
CTbl, CTAOUNN3ATOPbI HanpsxeHnus. CTa-
OUAUTPOHbI, CYMNPECCOpPbI, Pas3pPsAOHUKN,
CBETOAVOAbI, CBETOAVOLHbLIE OUCMIEN,
MUKPOCXEMBI, pesie, pa3bembl, KTEMMHN-
K1, NPefOXpaHUTENN.

000 «4JIC-PALIOLETAJII»

WWW.RADIODETALI.COM.UA
KueBckuvi pagnopbiHOK «KapaBaessi
Aayu» naBuboH 9B

Tes.: (044) 362-04-24, (044) 242-20-79,
(067) 445-77-72, (095) 438-82-08
SNEeKTPOHHbIE KOMIMOHEHTL! U 0GopYy-
[OBaHue ANA NPOU3BOACTBa U PEMOH-
Ta 3MEeKTPOHHOM TEXHUKMU.
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" JaTuviK ypoBHs BOAb

DNeKTPOoHHbIe HaA60opPb! M NPUBOPLI NOYTOK

HaumeHoBarue Ha6opa
Haop Ha4uMHaloLLero PAAMOMIOGUTENs (MHCTPYMEHT, NAANbHYK, NDUMONM, 2 NNaThI ¢ KOMMOH.
3neKTPOHHbII KOHCTPYKTOP «ypo KUT» FM pagvonpuemtuk
AneKTPOHHbIA KOHCTPYKTOP «Yyao KUT» FM pasvonpuemyk (Habop Ana natkn) .
PajuoKoHCTPyKTOp «T80E paavo» No2. (FIV, € XXk VG, Hacamin U BCTDOBHHbIM TailMepOM) ...
OneKTPOHHBIA KOHCTPYKTOP «TB0E panyo Ned» Crepeochormyeckuit YKB, FM Tiowep ¢ nynsrom [IY ...
PagvokoHcTpykTop «TBOE papuo» Ned . ...

Llena B rpH.
..395

195
335
295

PamuokoHcTpykTop «TBoe pagvo» Net. (Liuchp. FM-paguonp.+undbp. younutens D-knacea . .. .239
ANeKTPOHHbIA KOHCTPYKTOP «HyRo KUT» Ha 35 aneKTPOHHbIX CxeM Ans AeTelt 0T 4 0 9 fieT ... 125
3NeKTPOHHBIi KOHCTPYKTOP «yfo KIT» Ha 39 cxem ana fereit 01500 12 16T .....ooel. 200

785
..635

Po6oT- KoHCTpykTOp (818 AeTeit 0T 5 o 12 ner)
PoGoT- KoHcTpyKTOp (ANd peteit ot 5 po 12 net) ..

Po6oT- KOHCTPYKTOp (114 deTewt o1 5 o 12 net) 635
3NEKTPOKHBIA KOHCTPYKTOP «fyAo KUT» ¢ conu. Garap. Ha 9889 cxeM ana fer. ot 5 fo 14 ner ... .495
Anantep 2K-L-USB-LPG (115 BT € MHX. 1 ra3oBbiM fsurar.) rot. yctp-so USB + CD ¢ nporp. ...295

Ananvep 2K-L-USB (gns asTo ¢ MHX fBurar.) rot. yerp-so USB+konogka OBDII + CD ¢ nporp. .... 255
Karanor «Macrep KUT-2010». Bymaxuas epcus 2010 rog, Beinyck 2
Kuura «Co6epn cam 55 anekTp. ycTp. u3 Hagopos «MACTEP KIAT». Cxembl ana camoacr. cBopk. . . .35
Ananrep 2K-L-USB (urx. geurar.) rot. yerp. USB + CD ¢ nporp. + konogka OBDII ........... 365
Merannouckarens «IMPULSE» (npototun m/ut «KLON PIV»,nnata cniaaxa, camoonp. Karyuek) .. .695
GSM curnanusauus SEA G12 (6a3osbii Griok+2 Gecnp. fary+2 Gpenoka+cupeHa+onok nut.) ....1680
BecnpoBOHOM MarHUTO-KOHTAKTHbII Aat4uk ang SEA G12
BecnpoBopHoit Jatuuk Bxerus ana SEA G12
BecnpoBofHoi AaTyvK pasbutua cTekna c agantepom ang SEA G12

[Tlayuk mbima ans SEA G12 180
Jlatavk rasa ana SEAG12 ......... 180
BbICOKO4ACTOTHBIM NbE30U3NYHaTeNb . . . .. .. 59

CymepeyHbiit nepexrioyarens Ha SMD(220B, 800BT., perynup. nopor cpa6.) rot. 6nok
Perynupyemsiii crabunusatop Hanpsbkenus 1,2...30B/4A (roToBbiit 6n0K) ................. 130
MMnynbCHbI perynupyemblit crabunusarop Hanpsmxenys 1,2...30B/3A (rotosbii Gnox) ... 145
CeTeBoii aianTep ¢ perynupyeMbiM BbIXOBHbIM Hanpsxeruem 1,5...15B/1A(rot. 6710K) .265
Veunutens HY 22 Br (TDA2005) ¢ paguatopom ...100
Perynstop MowHocT 220B/3kBT .78
VndhpakpacHbiit 6apbep 50 M 145
MuKpOOHHEIA younuTens (roToBbiit 610K) .. .. ....69
VicnonHUTeNbHbIA 3NEMEHT (roToBbI 6R0K) ... ... T4
Perynatop motwsocty 500 B/2208 . . ... .69

PerynaTop mowHocty 1000 BT/220B v alD
Perynatop molwrocty 2500 B1/220B 165
VYCTPOVCTBO ynpaBneHus Hacocom (roToBblii 6M0k) . 145
Luknuyeckwii Taiimep 1...180 mun/cex/2208/200BT - 1008
Liucposoit BONLTMETP (rOTOBBI 6110K) 52295
[Tk ABIDKEHUS € 38YKOBBIM CHTHANIOM (30Ha AGHICBUA 0 7M. ) (roToBbI 6M0K) . 225
OXpaHHas CATHAMM3AUMA (5 HE3ABUCUMBIX 30H) (TOTOBBIA GRIOK) ... ....vvns .255
Tepmopene Lvcposoe (-20...+ 100C)Harp. 500BT, TouHocTs 0,1C (roTosblit 610K) 295
[atink gBwKeHIs ¢ hoToaMOA0M (CYMEPEHHbIM MepeKnioY) (roToBbIA 6M0K) . .. . . 255
Liuchposeie ack! ¢ Taitmepom (10 nporpamm) (roToBbi 610K) .265
Lluchposble Yackl-CekyHAOMEP-TaiiMep (rOTOBbI 6NOK) . .. .. .. 359
LinchpoBoii KoHTpOSNEP TeMMEPATYPbI € XK Avcrn. (rot. 6nok 0-99rpan., Harpyska 220B 14) . .. .285

YcTpoilcTBO NNABHOTD BKMIOYEHNA Namn Hakanusanna 220B/800Br, 5 cex.
Liuchposoit USB-Tepmomerp MP707 (noan. f0 32 faty, 2 He3aByc kaHana ynp. Haryskamu)
Yeunwurens HY 4x40 Bt (TDA7386, asto, roTosbli 6110k)
VYeunurens (Mopyns) HY 100 Br (TDA7294, rotoBbiit 6710K)
Yennurens (mogyns) HY 70 Br (TDA1562, asto), (roToBbilt 6710k)
Yeunurens HY 2x40 Br (TDA8560Q/TDAB563Q)
Younurens (Mopyns) HY 140 Br (TDA7293, Hi-Fi, rotosblit 6110K) ... E
MouHb I asToyCUnuTenb MocToBO 4x77 BT (TDA7560, aBTO) rOTOBLIA ONIOK .. ..o vvvvvvn
2-KaHa/bHbIli MUKDODOHHbIA yeunuTenb, (FoToBbIi 610K)
AneKTpOHHbIi pesepBepatop (3ththekT «3x0»/ «OBbeMHbIN 3BYK»)
Luchposoit younutens D-knacca moLyHocTslo 315 Br
Liuchposoit younurens D-knacca MOLHOCTbI0 315 BT ¢ LIMGIPOBBIM MPOLIECCOPOM 3BYKA .
2-X KaHanbHblit ssyxosom ycwnmenb (2x210Br) D-Krtacca ¢ BO3M. paciLnpeHys 0 6 KaHanos
2(6) «Dr-knacea 2X210 BT ...ovvivniiiiiiiienns

CTepeOthHM‘{eCKI/IM Tamﬁpofmox (20...20000 I'y; Rex>30 kOM, Rebix=20 Ow) ..
AxtusHbIf dunsTp HY Ans ca6ydepa (roToBbIi 6710K)
Mpexgap. cTepeodoHMY. PEryup. YCUTUTENb C GanaHCHbIMIA BXOZAM 2-X KaHaNbHbIi .
Mpeo6pasoBatens Hanpsxerus 248-128 (8x.20-30B; Bbix.12-13B, 10A) (roToBbIA 610K) . .

Tepmopene 0...150 (roToBbIi 610K)
Perynarop ApKocTy Jlamn Hakanusanua 12 B/50 A
CBETOAMOAHBIA MOBYNb
Tlamna ceeTopuoHas 150 niomeH (notpednenme 3BT)
Namna ceetogvoHas 300 nioMeH (noTpebnetime 6BT)
CBETUNbHUK Ha MOLLIHbIX CBETOANOARX
USB-ocuunnorpad (¢ (yHKUASMY 4acTOTOMEpa U reHeparopa)
GPS-GPRS Tpexep aBToOMOGHbHbIi
[lByx/vanasosHbIil yactotomep ¢ X/k ucrneen (1,17 - 12 MIy, 100-960 ML) ............
USB-ocumnnorpad (2-x kanansHbii, 1007w - 200Krw) 4]
LiuchpoBoit 3anoMvHIOLLMIA OcLMANOrpad (2 KaHanbHbIit)

i MP304F
i MP305F
i MP306F

BM8023  3anomynatowmit USB NOTUHECKMM BHAMBATOD. ..o eieeeintraeenrnanniin e 985
BMB036 8-KaH MUKpOMp TailMep, TEPMOCTAT, Yachl «YMHbIA JOM» C BO3M NOAKA A0 32 JaT4MKOB. ..... 775
BM8037 Lnchposoit TepMOMETD (B0 16 JATUMKOB) .. .. .oeeneiiiiiiiiniveininns ..295
BM8038  OxpaHoe ycTpoiicTBo GSM-asToHOMHOS (GSM-curHanuaauys) (roToBblit 6MoK) ..

BM8039  GSM uHTennexTyansHoe ypassiolLes OXpaHHoe YCTp-Bo «fapavan» (oXp.+Tenn. far4ukm) .. .995
BM8039S  [aT4uki [bIMA U YCTPONCTBO COMMACOBAHMA .. ..o e eeetaenuuuaennnniineeeeeeeess 385
BM8040 LV Ha WIK-nyyax + npuemH.- inara Ha 10 Bbixogos 12-24B no 2A. JlanbHocts 10-15M. ... 200
BM8042  YHuBepcansHblil uMNyNbCHIA MeTannouckatens Kowei-5U (610K). My6una - 1,5-3m. ....... 435
BM8043  CenexteHbiil MeTannovckatens «KOLUEI-18M» ¢ x/k gucnneem (6n0K). TnyGuHa - 2 m. ... 2195
NM8043  TMevaThbifi faTYHK-KATYIIKA BKNIOYAsA KaGenb, pasbembl 1 repmessop ang BM8043 ......... 1195
BM8044 UnnynbcHbiii meTannouck. «Kowei-5UM» ¢ x/k gucnneem (6nok). My6una 1,5-3m. .........
NM8044 TeyaTHbIi JaT4MK-KATYLLIKA BKIIOYAs KaGenb, pasbeMamii U repmessog 4na BMB044,BM8042 .

DK0O1 Tny6uHHbIA 30K (METNNOKCKaTENb ANS NoKCKa oy BOROi ry6. fo 10m. R cbuap-1m) ... 1100
DK015 TIVHMOUHTED (LieNeyKa3aTesb) (AR TOYHOrO OGHAPYX MENKUX PEAM B rpyHTe 1 Bope 25-180mm.) .. 845
DK020 CenexTuBHbIit MeTannonckarens «KOLJEM-20M» ¢ x/k pucnneem, aNeKTROHHBIA 60K .. 2550
DKO021 Konbuyesas karywka ans «Kouwei-20Ms, rot. yerpoiteTso auametp 195 ¢m. ............ ...1585
DK023 Merannounckar. BM8043 «Koweit-18M» 8 c6ope-6nok, Lranra, AKE riey. gary (rap.12 mec.) ...4690
DK026/1 TnacTuKosbIi Kopnyc Katywku ang BM8041- 44 ¢ kp W wnunbkamy . . . 195
DK033 ny6uHHBIN gaTunk-Katywka 1,2m. x 1,2m.(rny6. o 3 MeTpos) ,zum BM8044,DK017 ..1495
DK034 Konbliepan katyuika s BM8043 «KOLLEN-18M> (roTosoe ycrpoiicTso, auamerp 19,5 cu. ) . ...1580
DK037 VimnynbcHblil meTannonck. <Kouei-5KM»+ wranra+AKb+3apagH. yCTP-B0 + KATywKa . ..

KIT-wranra+AKb LLiTaHra Teneck( end + AKb ¢

HecKas 4na meT PSALHBIM YCTP-BOM . .

BM8049 BK/1H04aTeNb OCBELLEHNS C AUCTAHLMOHHBIM YNp-HUeM OT Tenes. nynsta (Harp.150 Br)

BMB8049M  Bkniouarens C Al JHHBIM Y 10 1,5 kBT ot nio6oro nynsra AAY . . 165
BM8050  Mepexoguk USB 8 COM (wm‘epd)enc USB1.1, USB2.0.) ........

BM8051 TMepexogtuk USB-UART agantep (roT080€ yCTPOACTBO) -
BM8060  bbirosad 4/6 -ra3ok (¢ UK M, Matpuua CCD 1/3, pasbembl RCA) ... .. 345
BM8079D  Uctounmk Gecnepeboiinoro mutania 12B/0.4A

BM9009  BuyTpucxemHsiit nporpammarop AVR MukpokorTponnepos (LPT-aganTep)

BM9010 USB sHyTpucxemHblit nporpammarop AVR

BM9213  VHuBepcanbHblii aBTOMOGUNbHbIi aganTep K-L-nntmm USB . . ...

BM9215  VHuBepcansHblii iporpamMmarop (6a3osbiii 6510K) (roTOBbI 6110K)

BM9221 VCTDOVACTBO /1 PEMOHTA U TECTUPOBaHUS KoMnbioTepos - POST Card PCI

BM9222 VCTpoicTBO ANS PEMOHTA 1 TECTMPOBaHUA KOMNbioTepos - POST Card LCD

BM9225 Bugeo-peructpatop (PC nnara Ans LMAP.CUCT. BUAEOHAON. Ha 4 KaHarna -A0 24 BujeOKamep)
BM9230  DMX koHtponnep (3-X kaHanbHbivi ¢ vcnneem, 12-30B, 0,35/0,7/1A) .............

MAGOTA  3apsaHoe yCTPOMCTBO AN LnchposbiX yeTp-B miniUSB,3 B 1 (¢ pesepanbim AKE 550MA)

MA802 PIR geTexTop JBUXEHUs (KpenneHue CTeHa/noTonok). foToBoe YCTP-BO .............

MA901 USB-FM pagmo ¢ nyastom 1Y . ...

MA1238B  neKTPOHHbI GeiAXUK (8 PasHbIX LIBETOB CBEYEHUA)

MA3401 AsToHomHas GSM curHanmsauma ............

MABO50  [epexopmnwk USB - COM (RS232) Pralific

MA8052 Mepexopuuk USB - LPT ......cocvvinennn

MA9213 - VHupepcanbHbiit aBToMoGunbHbiit OBD-1l cxanep (ELM 327) .... :
MKO035 VnbTpasByKoBOii MOLYNb ANS OTMYT. FPbI3yHOB (FOTOBOE YCTPOICTBO Ans nomet. 30-50m) .. ..
MKO041 CurHanusarop 0CafKkos (AaTunk ROXAS, 12B) (MOAYAB) .. ...vvieiiiniiiiiiieee i
MKO067 Mogynb perynuposkv " ro 1200B1/2208

MK071 Perynstop MowHoctu 2600 BT/ZZOB(Mo,uyﬂb) .......................................
MKO075 VHUBepCanbHbIil YII5TPA3BYKOBOM OTYIUBATENb HACEKOMBIX U FPbI3YHOB (ABTOH. MOAYNb)

MK080 QTnyrvsatens Mo3eMHbIX TPbI3YHOB «AHTUKPOT» (pamuyC BosA. 20M. - 10 coToK)

MK084 VhusepcanbHblii younutens H4 12 BT (Mogyns) i
MK107 CTaL, ynsTpasByKoBON OTMYrvBaTENb HACEKOMBIX U TPbI3YHOB (MOZYb 683 /M) .. ....oe.e. ..
MK113A  Taiimep 2ceK...23MUHYTbI (MOIYMIB) .ot ve et iaieeieevinns

MK153 HAMKaTOP MUKDOBONHOBbIX U3NY4eHHi (rOTOBbIA MOAYMb) g
MK171 Perynsatop MowHocTi (9-288, 500BT, 10A) Ans SNIeKTPOABHUTAT, Namn Hakan., v np. (Mogynb) ...
MK173 BROK ynpaBeHus NONVBOM 0TOPOAA (C M3MEPUTENEM BRAXKHOCTI PYHTA) (MOAYML) .........
MK180 USB-EDGE mopem + raprwTypa. [lna nogkiod. K  kTepHety vepes Tenedbonryio SIM-kapty .. .796
MK303 CoToBbIi €T 1 Tened)oH cTanpapta GSM (rotosoe usgenve) . . 795
MK308 Tporp: py YCTp-B0 LUaroBbIM JBUraTenem (Moayns) .

MK317 Mporp: pyemblii MORYNb 4-kaHanbHoro JY 433 My ..........

MK324 Mpory pyemblit MoZynb 4-kaHanbHoro [V 433 MMy ..

MK324/nepes. [ononxutentHsiii nynst Ans MK324
MK324/npuem. [JononrutensHblit npuemunk ang MK324

MK330 Mogynb vcnonHuTensHoro yetpoiictsa ang cucrem Y MK317/MK324 .
MK331 Paguoynpaensemos pene 433 ML (220 B/2,5 A) (MORYIIL) . ..ovvvnieivineinninainnin
MK333 MporpaMmupyemsii 1-kaan. Moflynb pafvoynpasnsemoro pene 433 M (220 B/7 A) .
MK342 ONEKTPOHHBII CTOPOX (HA OCHOBE (DOTOAATIMKA) . ..o eevvvveunnsceee s eeecaaaens
MK343 [IByxKaHarnbHblii SUCTAHLMOHHbIV pafuoBbIknioyatens 433 Mrw (220B/2X300BT) ............
MK344 [IBYXKaHarnbHbIii NaBHbIiA perynstop apkocTy (220B/3008T, 433MTu. kommyTatop+4Y) s
MK353 YHWBEPCANbHbI OTNYTUBAT. FPbI3yHOB «TOPHaR0-M-7» (nn. Bo3A. A0 200 KBM.) ............ 395
MK355 OTnyrviBaTens KpbIC 1 MblLLel. VIIbTPa3ByK. CTaLOHapHoe YCTPOIfCTBO. (M. Bo3g. 40 100m) .. .295
MK356 OTnyrisaresib KpbiC U Mbllie (aBTOHOMHbIIA (aBTOMOGUNbHBIA - 128), n. Bo3p. 0 80 kB.M.) .. 245
MP101 TIpoueccop YNpasrieHst CBETOM B CAnoHe aBTOMOGUNS (N1aBH. BKN, 3ajiepxka unp.) ...
MP301F Perynstop movHocty 30A, +8...30B

: ‘MP302F Perynstop motyHocty 50A, +8...30B .

i "MP303F Perynstop Mowocty 15A, +12/24B .

Mogynb pene Ha 1 kanan (500B1)
Taiimep 15 cex...10 mur/500BT ..
Perynstop mownrocti 1,54, 5...12B
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MP309
MP319
MP324
MP324/riep
MP325
MP326
MP503
MP507
MP508
MPGO1
MP701
MP707
MP707R
MP708
MP709
MP730
WP731
MP732
MP800A
MP800D
MP8037R
MP310
MP911
MP913
MPgO11
MP9012
MP1089
MP1115
VP1181DI
MP1181DIF
MP1203
MP1205
MP1215
MP1230
MP1231
MP1232
MP1233
MP1234
MP1251
MP1252
MP1291
MP1292
1P1325
MP1301
1P2103DI
MP2103DIF
MP2503
MP2503RL
1P2603DI
MP2606
MP2704
1P2803DI
11P2866
MP2896
MP2837
1P2902
1P2904
MP2905
11P2907
MP230TM
11P29035
MP29035M
MP3001
MP3100
MP3123 2.1.
MP31PC
MP3503!
MP3503DAI

Brnkd-x karanbHOro AU . 8000 e i R e e L I S e T
becnposopnHoi kntoy iButton
Mogynb 4-x karansHoro [Y 433 MIu (npuemHuk-nepepar4uk, 5-128, 30m)
Mynet ans Momyna 4-x kaHansHoro JY 433 MP324, MP326, MP325

Mogynb AucTaHUMOHHOTO ynpasrienns 433 MI'u (kHonKw/Tpurrep, ABa Pene) ............... 260
Mogynb fucTaHLMORHOr0 ynpasneHus 433 MILy (kHONKW/TpUITED, YeTbipe pene) ............ 355
[IBYXKaHanbHbIi TEDMOMETD C aHUMMPOBAHHBIM CBETOAMOAHBIM UHANKATOPOM 5X7 (610K) . .. .165

Bonstmerp -10...+158
Bonbtmetp 100 B
Tosbiwatowuii DC/DC npeoGpa3sosatens. 12B/24B
Penefinbiit 6nok koMmyTauuy (4 Kaxana)
Linchposoit USB-Tepmomerp MP707 (noaki. fo 32 fary, 2 HE3aBNC KaHana ynp. Harpyakamy) . ..
Lucposoit USB-TepMomeTp/TepmocTaT (M0AKM. 40 32 TEPMOZATY, 2 HE3aBUC KaH yMp. Harp) ...
USB-UK npremuik MP708 (6nok+nynst 1Y) ... w175
USB-pene ¢ ynpasneHuem 4epes UHTEPHET . 165
USB camonucel, BoNbTHET 170
USB reneparop MnyNbCOB M NIOTHYECKHUH reHepaTop 125
USB yacToTomep, LuthpoBas LwKkana ¥ NOruyeckui ananuaarop ... A70
Bnok ynpasnetns YM34 ¢ 06b14HbIM NOTEHUMOMETPOM ¥ UM(POBLIM AUCTTIEEM . .265
briok ynpasnenus YM3Y ¢ uncpoBsIM NOTEHLMOMETDOM ¥ LCDDOBLIM AUCNAGEM
Lluchposoii TepmomeTp/Tepmoctar Ao 8 kBT
Bpenok ans cucrem [V 433MIy co cavraiolieiics 3aluTHOM KpbiLukoi 12B.
Tpuemnmk ans nyneta 1V 433 My (MP910). 128, warp. 120081
Tpuemtmk [IY 433 My (kHonka, 2 pene) ans nynsta MP910
AVR nporpammarop
Hporpammamp otnapyuk PIG-konTponnepos

145
215

........... 295

Ber il uncpposoit FM-np (roToBbli Mogym:) ............................
Liudbposoit yeunwrens D-knacca 15 Br. MpoekT «Kutaickwit cuapon» (BoCTo4HaA 6TOPOHA) . .. 135
MHorodyHkunoHansHbIi USB-MP3/WMA nneep ..160

MuorochyHkumoHansHbli USB-MP3/WMA nneep ¢ FM-npuémuukom . .
Mogynb ycunurens 2x2 Br ¢ nutanmnen ot USB (LN4088)
LindhpoBoit uHguKaTop criekTpa 3ByKoBoro curkana (10 - nonoc)
Undposoit yeunutens D-knacca motuHocTbro 2x15 BT. MpoexT «KuTaiickui cwuupom» z
Aynmoperynatop 1 kaHan
AynuoperynaTop 2 kaHana
AypmoperynaTop 4 Kawana..

205

BbICOKOKa4ecTBEHHbI npenBapm YCUINTENb- Temspoﬁnm 4-anana, XKW, [V (TDA7313) ..

Tpeps. yeunutens-Temopo6nok ¢ cabeyth kananom,MK ynpasnexnem, XKW u nynstom IV ... .245
Lucposoit 5.1 Dolbi Digital AC-3, Dolbi Pro Logik, DTS ayavo nexogep (pecvsep) .......... 725
[Jlomalunuii kuHoTearp. Axanor u uudp Bx/Bbix 5.1, [IY. Tem6po6nox. Dolbi Digital DTS, PCM . .995
Lutposoit yeunutens T-knacca (texHonorud Tripath), 2 x 15 Br ...210
LuchpoBoit yeunutens T-knacea (texnonorua Tripath), 2 X 25 Bt «Kutaickuil CUHAPOM> ....... 215

TMonusiit yeunurens HY (100 Br). 2 x 25 Br + 1 x 50 Bt (ca6ydep) + TemBpobnok
LisetHas CMOS kamepa
Berpaveaemslii BLUETOOTH/USB/SD-MP3/WMA nneep .. .
Mynstumeauitas mukpocuctema MP3/WMA/FM/BLUETOOTH . ...............
Betpavsaembiii USB-MP3/WMA nneep (6nok)
Betpavsaembiit USB-MP3/WMA nneep ¢ nynstom AY u XK aucnneem (6nok)
BerpavBaemblit USB-MP3/WMA nneep ¢ nynstom Y v XXK gucrnneem . .
Berpavsaemlit USB-MP3 nneep ¢ XK ancnneem e
Brewnnit LAT
Berpausaemblit USB-MP3/WMA nneep ¢ nynstom AY v XK aucnneem (6noK) ..
BcTpansagmas Mukpocuctema: FM, USB, SD, [1V, yacul/Gyaunbruk, LED aucnneit
Bcrpausaemas Mukpocuctema: FM, USB, SD, [1V, yacbl/6ysunbHuk, LED avcnneit
¢ 10 YCTaHOBKH BHeLUHero yeunwTens Macrep Kut ...

LiBeTHO# MoHwTOp 2,5 groitva
LipeTHoit 4' TFT-LCD mogyns paspetuetvenm 320 x 240 ¢ BUAGOKOHTPONNIEDOM
LiseTHoit 5,6' TFT-LCD mopyns pa3peluexuenm 320 x 240 ¢ B1AEOKOHTPONNEPOM
LiseTHoit 7' TFT-LCD Mogynb paspetwennem 480 X 240 CBUR-M . ....ooovvvvvnnniiie.n 440
UigeTHoit 7' TFT-LCD BupeopervcTpatop ¢ paspewenuen 800 x 480 mopyns (4 T6) .
LiseTHoit 3.5' TFT-LCD mopynb paspeweruem 320 X 240 ¢ BUGEOKOHTPOANEPOM. . . . . .
LisetHoit 35' TFT-LCD Bupeopeructparop ¢ paspewenuem 800 x 480 mogyns (4 76)
y D-knacca 2 x 20 Br (aBO/HOE MOHD)
,Elammx IBWKEHuUs (4ns ynpaen. ocsely. nopor 150 niokc)
LndrpoBoit yeunutens D-knacca (100 Br) 2 x 25 Br + 1 x 50 Bt (catsydep)
s KoM ay
mepocwcrema USB- MP3/WMA nneep ¢ nynstom 1Y .
Mukpocuctema: AM / FM Tronep, USB MP3 / WA (nneep), Tembpobnok, nynet JY ...

1AP3503DAIS Muxkpocuctema - FM-Tiorep, USB-MP3/WMA nneep, Tem6po6nok, nynst IV ...

MP3503DFI
1P5613
MP5613D
MP5630C2
1MP9744
MT1001
MT1010
MT1011
MT1020
MT1040
MT1060
MT1070
MT1080
MT1082
MT2010
MT3031
MT3032
MT3033
MT4011
MT4012
MT4013
MT4020
MT4025
MT4060
MT4075
MT4080
MT5001
MT5002
MT5010
MT5060

Mukpocuctema - USB-MP3/WMA nneep, Tem6po6nok, nynst 1Y
LiuchpoBoit younutens D-knacca MowkocTbo 2 X 150 Br. TexHonorus PurePath ™ HD
[padieep ans uuthposoro yeunutens D-knacca mowHocTbio 300 Br. .........
KoHdburypatop ans NOcTPOEHUA MOLIHOTO fBYXkaHanbHoro yeunutens HY
Linchposoit yeunutens D-knacea MowHoETbH0 2x20 Br. (20-20000 Iy, +4...14B) .
USB apantep 5B (220B/58, 1A)

Tu6kas BUZeOKaMepa-aHIOCKON + keiic (1/6 VGA CMOS: 680x480 pix, 6 cm.-Geck., 30 k/cek.) ... .565
APYKAM AR C DV TIDOM i s o sin s e e D e TR oA s s o s 148
3BYKOBOIA MHCDOPMATOP C AATYUKOM (aBTOHOMHOE YCTP-BO, AanbH. 3m., gur. 10c.) . . .325
OXPaHHUK 3DEHVA W 0CaHKM (YCTP-BO YCTaH. HA MOHUTOP v oAk, vepes USB-nopt) ......... 355
AHanu3aTop AETCKOTO Mnava. (FONIOKEH, X04y CMiaTh, CTPECC, PasAPKEH, CKYHai0)+TeMn. BlaxH. .. ..955
Bpenok aHTUcTaTUK (pUBOp ANS CHATUA CTaTU4eCKoro Hanpsxeris ¢ LCD-aucnneem) ....... 110
USB-1oHm3aTop BO3Ayxa (B BUAE (PNALLIKY, MIOTH. aHUOHOB 1 MAH/GM®, BEC 22r. TOT. YCTp-B0) .. . .145
(030HaTop-apoMaTi3aTop Bo3AyXa (FOT. aBTOHOMHO® YCTP-BO, NUTaHue OT 3 6atapeek «AA») .. .230

AHTUCOH (YCTPOICTBO s aBTOMOOMIMCTOB, KPEMNEHUE Ha yXe)
Bosspatuatens 5 «Leneit», MOfiens AnA nyTewecTswit (6penok ¢ GPS Mozynem u xk aucnn) ..
Bosspauwatens «Aktus» (12 Mapipytos, 500 Tovex, 130rp., ¢ GPS mogynem v xx gucnn) . ..

.635
175
GPS HACHEBOIBPAULATEND « vns e e siionssie s e it simscem s s e s r e e e e s v v 1030
/13mepuTenb MOLLHOCTH M KOHTPONS Ka4ecTsa aNlekTpoaHepriw ¢ XKK aucnneem ...

Tpoiituk «220B+2 USB» ([ins 3apapku USB-nesaitcos or cetu 220B i
LiuchpoBovi TEPMOMETP € XK AvCnneemM AnA fyLia (POTOYHbIA C HACAAKOM HO LUNAHT) . ... ... 105
3neKTpoHHbIA Geamer ¢ x/k gucnneem. Vamepsiemblit Bec 0-5 kr., TouHocts 10r. Bec 42r. ... .175
Becbl-0e3meH ana Garaxa ¢ xk gucnneem. Viamepsemeiit Bec 0-50kr. Bec 120r. ... 1D
AneKTPOHHBI Laromep (puTHeC-LLAroMep) ¢ /K aucnneem
KyXOHHb 11 TaiMep-MarHuT ¢ /K gucnneem (C BbiGopoM OMIOf 1 3BYKOBbIM CUTHANOM)
KanbkynsaTop yyeta pacxopnos (Ha 8 kareropuid ¢ USB) ...l
CBepKatoLLias PIOMKa-CTaKaH (BKTTI0Y. NOXICBETKY NP HAMNY. XUEKOCTH) 4 LiB. - KD,K,3,CuHMiA, 60M
CBepKatoLLuit CTakaH ¢ NOACTABKOM, 7 BapUaHTOB NoAcBeTKy, 400Mn
[16kas CBETOA. flamMna-hoHapb ¢ MarkUTamMy (ANS 4ACOBbIX MaCTEPCKUX 1 PAAMOMOHTAXH.) .. .
ABTOHOMHBIt CBETUTILHUK Ha CBETOAMOAX C AATHUKOM /IBIKEHUS

MT6021
MT6022
MT6030
MT6034
MT6050
MT6080
MT8030
MT8045
MT8055
MT9000

NIT9000 BOX

MT9002
18021
NT801/2
NT1217
NT1291

NT1292
NT1325

NT5002

NT8048 AC220V 3neKTpoMarHKTHbIA BOJONPOBOAHbIA KnanaH (ynpasnekue: 220B nepem. HanpaxeHve)
NT8048 DC12V 3nexTpomarHuTHbIi BOJONPOBOAHbIA Knanak (ynpasnenue: 12B noct. Hanpsxenue)

Brarorpase3almTHblil AuHamMuK. (repmeTiy. kopo6 ana MP-3 nneepos) ...............uo 198
OnTyieckad Mbillb Ha nanev (HaaeBaeTCA Ha ykasatenbHblil nanew - gns MK v Hoytoykos) ... .125
BubpopuHamuk (3BT, 608 ¢ USB aBanTepoM M MCT MUT.) .. eeaee e 445
CeToavoaHas utonamna Ana NOACBETKY SOMALHMX PACTEHIM ..........oveviiiiiiunns 245
MP3-nneep 2 6 Ha conHeyHov 6atapee (MP3, WMA) ... . ...t 395
Lindposast asTopydKa (MuLuuTe U pucyitTe oT pyKu B namath MK - 6onee 100 nuctos Ad) . ... 965
ABTOMATMYECKas 3aLLMTa KOMMBIOTEPA OT MOGONLITHBIX KoAMer (6n0KMpOBKa Npy AvcT. 2u) . ..285

Mo6unbHas 3aLyTa 0T HenpOLEHHbIX rOCTelt (asToHoMHas VK curnanys. np-nepef. o 20m.) ... 405
CurHanuaauus yTeukv rasa. (C Lucp. MHVKATOPOM YPOBHS YTe4KM rasa 1 3BYK. OnoBeuy,) . ...295

KeaptupHast SMS-cvrHanusauvs (6nok+ 2 Gecnp. 4aTy Ha OTKp., TEMI., IPOTENKY, yTey. rasa) ....1495
PTUPHAS SMS CHIHAMMBAUAT «.ovvvtvreninienesiien i rneeiaaeianss 1575
MHorodyHKLMOHaNbHbII 6eCPOBOAHOI AaTynk Ana MT3000 (oTKpbiTve, Temnep, NpoTeyky) .. .285
1auHan SMS CHTHAMMSAUMR ..eovrennnnieiniie e caeas e nnananed 1360
3neKTPOHHbIIt UAEHTUCUKATOP (5 3NEKTPOHHBIX KMH0Yeit+1 NPUEMHUK CHUTBIBATENb) ... . ... .. 235
Ludposoii 6110k 06pat. curH. ans cabeyd. kavana. Ayavonpougeccop 2.1 (cTepeo+cabeyd) . . .130

Habop ans cGopku uuthposoro yeunutens T-knacea (Tripath), 2 X 15 Br. ...
Habop gnd cGopku uuchposoro yeunutens T-knacea (Tripath), 2 x 25 Br....
Hatiop ana c6opku younurens HY (100 Br). 2 x 25 B + 1 x 50 Br (cabBydep) + Temopobnok ..
YacToTomep, TaiiMep

NT8048 DC24V 3nexTpomMarHATHbIA BOAONPOBOKKbIH KNanax (ynpasnenue: 24B nocT. HanpakeHue) ........ |

NT324LED
NT5002
NT800

NKO005/8 kopnyce CymepeyHblii nepeknoyaTens ¢ Kopnycom

NK037
NKO37M
NK057
NK083
NK092
NK134
NK140
NK146
NK294
NK314
NK316
NM1041
NM1042
NM1112
NM2034
NM2042
NM2044
NM2051
NM2061
NM2112
NM2115
NM2116
NM2117
NM2118
NM3101
NM4011
NM4012
NM4013
NM4021
NM4022
NM4411
NM4412
NM4511
NMB013
NM8031
NM8032
NM8036
NM8041-44
NMB8043
NMB8044
NM9211
NM9212
NM9213 .
NM9214
NM9215
NM9216.1
NM9216.2
NM9216.3
NM9216.4
NM9216.5
NMg217
NM9218
NM9221
NF192
NF235
NF245
NF246
NF247
NF250
NF251
NF404
NF406
NF407
NF408
NF409
NF410
NF441
NF451
NF491
NF492

KoTponnep RGB cBETOBbIX NEHT (4ns coBMecTHoi pabotsl ¢ Y MP324)
YacToTomep, Taiimep ...
AxkymynaTop 12B/1,3A4 . ..........

PerynupyembIi uctouHuk nutanus 1,2...30 B/4 A
ViMnynbcHbIA perynupyemblii craunusatop

Yewnutens HY 22 Br (TDA2005, mocT)
WndbpakpacHbli 6apbep 50 M
WHchpakpacHblil npoxekTop
SnextporHblit cTeTockon (MC34119P) (aBTOMOGHALHBIA M MP.) .\ .vvvnns s
Moctosoit yeunurens HY 200 Br(TDA2030+no nape KT818 u KT819 B kaxaom nneve)
WenonnutenbHblii anement 128
6-KaHanbHas UBETOMY3bIKaNbHas NPUCTABKA . .
[etextop mxv
VNbTpassyKoBOi OTNYTUBATENb FPbI3YHOB
Perynarop mowHocTi 650 BT/220 B ...
TepMoperynsTop ¢ Manbim YpoBHeM fomex
Csetommonran nexta (1 mep, 60 cBetog., 9-14 B) 4 Buja -CuHas, Kpacas, Genas, xentas ...
Veunurens HY 70 BT TDA1562 (aBTOMOGUbHbIN)
Yeunutens 140 Br TDA7293
Yeunwrens HY 2x22 Br (TA8210AH/AL, asto)
[IByxKaHanbHbI MAKPOOHHIA yCUnuTens
3neKTpOHHbIIt peBepGepatop
B1ioK perynupoBKM Tembpa i rpoMKoCTY (cTepeo)
AxugHblit punstp HY ang caosydepa .
AKTMBHbIiA 3-MONOCHBII OUALTP
AxTuBHbIA 610K 06paboTKK CUrHana Ana cabBydepHoro kaxana .
[perBapTenbHIA CTEPEOOH. PEryn. YCUnuTens ¢ 6anaHcom .
ABTOMOGMNbHBIA aHTEHHbI YCUNUTEND .
Munu-Taiimep 1...30 ¢
[laT4uK YpoBHs BOABI . . .
CeHCOpHbIfi BbIKM0YaTENb
Taimep Ha MukpokoHTponnepe 1...99 Mun
Tepmopene 0...150 C
4-kaHanbHoe MCMONHUTENbHOE YCTPOACTBO (6N10K pene)
8-KaHarlbHO. MCTIONHUTENbHO YCTPOICTBO (6N1OK pene)
Perynstop spkocTit namn Hakanusaxua 12 B/50 A
AsTomaTHYeCKui BKNIOYATENb OCBELUEHMA Ha 6236 faTMKa IBIKEHHS
TecTep AnSt POBEPKM CTPOYHBIX TPAHCHOPMATOPOB . ..ttt e e e e e
Mpu6op ans nposepky ESR KauecTa 3MeKTPONUTMY. KOHAEHCATOPOB .
4-X KaHanbHbIi MUKPONPOLECCOPHBIN TaliMep, TEPMOCTaT, Yach!

1,2...37B/3,0A.

TIRacTUK. KOpNyc ANS KaTyluek MeTannonck. 8041-44 ¢ KPOHLUTERHOM, TepMeBB. U Wnunbkamy . . .195
TeyaTHbI JaT4nK-KaTyLUKa BKNI0Yas Kabenb, pasbembl U repMesBog ana BM8043 ......... 1195
[MeyaTHbI BaTYVK-KaTyLLIKa BKII0Yas KaGenb, pasbembi v repmMesBog ans BM8044 (go 1,5m.) .. 465

Mporpammarop ans koHTponnepos AT89S/90S coupmbl ATMEL
VHuBepcanbHblit aganTep Ans cotoBbix TenedoHos (nogxn. K MK)
Apantep K-L-nusnn (ang asTo ¢ MHXEKTOPHBIM ABUraTernem)
VK-ynpagnerue ans MK
VHuBepCcanbHblil nporpammarop (6a3oBbiii 6110k)
Tnata-agantep AnA yhusepc. nporpammaropa NM9215 (MukpokoHTp-pa ATMEL)
Mriata-agantep Ang yH. nporp. NM9215 (ans mukpokoxTponnepa PIC)

Mnara-anantep Ans yH. nporp. NM9215 (ana Microwire EEPROM 93xx)
Mnata-agantep ana yH. nporp. NM9215 (agantep 12C-Bus EEPROM)
Mn.-ap. ana NM9215 (an. EEPROM SDE2560, NVM3060 1 SPI25xxx) . . .
YCTpoiicTBO 3aLuTLl KoMIblOTEPHbIX ceTelt (BNC)
YCTPOACTBO 3aLLMTBI KOMMbIOTEPHbIX ceTelt (UTP)
YCTpoiicTBO NSt PEMOHTA 1 TECTUPOBaHYA KoMnbtoTepos - POST Card PCI .
3-kaHanbHas LUBETOMY3biKanbHaa npuctaska 2400 Br/220 B
CymepeyHblii nepexnioyarens 12 B
Perynatop mowroctu 500 B/220 B .
Perynatop mowrocty 1000 Br/220B ..
Perynatop moluHocTy 2500 B1/220 B
YCTpOACTBO yNpasnexns Hacocom
Lluknuyeckuit Taimep 1...180 Mun/cex/220B/200BT ..........oooviivnnn
Lucoposoii BonbTMETD . .
Yennurens H4 100 Bt
3NeKTPOHHbIY TEPMOMETP CO CBETOAMORHOM MHAVMKALMEN (ANA 3KCNPECC-OLEHKY) . .
Ludposoii cyeT4MK (NOACHET KON-BA NOCETUTENEHA, TOBAPA M MP.) « .. vv. .
JlaTuvK ABUXKEHUS C 3BYKOBBIM CUTHANIOM (30HA ASHCBAA A0 TM.) .. .....vuenn.
Crepeoycunurens HY 2x1 Br. (TDA2822M) .. ... o eeene e
[Netextop npubmwkenus Ka VK nyqax (5...30cm., Harp. go 1000 Br)
OxpaHHas cvcTema Ha VK ny4ax (6apbep cpad. 0 7 METPOB, NOAKIIOY. Harpyska 0 500 Br) ...
OTnyruBaTenb KpbiC, HACEKOMbIX M TapaKaHOB + KOPMYC C /Mt . ..
BECKOHTAKTHbIN JETEKTOP NEPEMEHHOT0 HaNpAXeRNs

PA 22013




COOpHUK NyHLMX KypHana pewenns + CD ¢ 3a 10 ner.
[arHocTuKa 1 nouck it anex v ueneit ynpasn. Mapx bpayx, M.[loneka, 328¢.
ONeKTPOTEXHUECKHIl CPaBOYHUK + DVD, Kopakui-Yeprak C.J1., 2009r. 464c.+ DVD

Cnpi N0 PEMOHTY 3NeKTP P Knura+CD., Naprana 0.H., 2010r., 416¢.+CD

TUNOBAsA MHCTPYKLMS MO 3KCNAYaTALMN NUHUIA BO3AYLUHBIX 3neKTponepeaadyn Hanpsx. 35-800 kB.,200c.

Teopus W NpaKTHKa NPOBEACHNA anexmmexum pacyetos B cpeae MATHCAD v MULTISIM., 400c. +DVDHuT, 2012r.
Cnp: [a4Horo B.B., HuT, 2010r., 384c.

CnpaBOYHMK Aa4HOTO MACTepa: BOAA, a3, 3NeKTPUYECTBO, OTONNEHME, 0XPaHa U He TOﬂbKU ., HuT, 2010, 352¢.
BbiTOBbIE U MonTax,

KBapTupHbii BONpoc. [loMalIHAs 3N1eKTPOCET, WNMOHCKUe uny'-um 0CBeLleHVe, CBapKa U He ToNnbko.2009r.,320c.

, KOHCTPYKLAN. p
GSM curHanusauum 13 cTapoit MoGunku. (Mpoctble 6e3 npor B). i
TpexthasHbiii 3nIeKTposmratens B 0AHO(a3HoA cem CnocoGb! NOAKMIOYEHHS. Epommpa
vlsrowsneume Geﬂsuna 13 BOAbI U GbiToBOrO rasa. K "
D annapar. B -CXEMBI,
it npakTuk. Caap Bj -CXeMbl, P 2010r.
MoHTax u sKcnnyatauus Cnp: noco6ue. b - NpaKTUY. 80 2010r.
OxpaHHble 1 CUCTEMBI CUT - CXeMbl, 2010r.
anex b -CXeMbl, 2011r.
CamopensHbIi MUKDONNaaMeHHsIi CBaPOHsIi anNapar. BPOWIOPa - CXeMbl, KOHCTDYKUUK, 2010
D! annapar. bp - CXeMbl, 2010r.
C: it D i b - CXeMbl, 2010r,
C: ana IX cucTem. b - CXeMbl, 2010r.
C: LA Mar - CXeMbl, pyKuwn, 2010r.
¢ CUCTEMbI 0 . Bpowiopa, P , 2010,
Ci anek B 2010r.

pyKuw,
CamogenbHas nevb Ha XUAKOM TonauBe. bpowiopa, KOHCTpyKuws, 2010r.

ey Ans 6aHu. B nomois AoMallHemy mMacTepy. KOHCTpYKUuK, npoeKTbl. Bpowiopa

Cucremel 0 Tennor ra30Bbie KAMUHbI, NIE4-KaMAHKM. Bpowiopa
Tennuybl, napHuku. MPOEKTbI U TEXHONOTUs CTPOUTENLCTBA. Bpouropa.

VCTaHOBKA CAHTEXHUKM B 3aroPOAHEM JIOMe U KBapTupe. B nomous AoMaluHeMy macTepy. Gpolwiopa.
3KOHOMHOE CTPOUTENLCTBO 3ar0POAHOTO AOMA. PacueThl, BbIGOP ONTUMANbHbIX BapuanTos. Bpowiopa.
3neKTPOHHBII PErynaTop CBAPOYHOro TOKa. bpolutopa.

CBapoyHbIi annapat U3 KOMNbIOTEPHOrO 6116Ka NUTaHus. BpoLuiopa - cxema-KoHCTpyKuus, 2010r.

CBapoYHbIi MHBEPTOP - 3T NPOCTO. B nomotLb y Mactepy. b -CXeMbl, 2008r.
Kparkuit cnpasouHuk caaplyvka. Kopaxkut-Yeprsk, HuT, 2010r., 288c.
Camoy no CUCTEM 3aWKTh! ot yroxa. Haitman B.C., HuT, 384c

[Aparou B TPOHHOH CnpasoyHuK, 208c.
Cnp: no aBTOCUT Tom 1 1 Tom 2. Kop: YepHsak, 2009r., no 320c.

Bea paauo3nekTponuka Ykpautbl 2013. Katanor. K:Papuoamarap, 2012r., 80 c.A4

Mactep KWT. 3nektpoRHble Ha6ops!, 6oku v Mogynu. Onucanue 1 xap-ku. Katanor 2010r. BymaxHan sepcus.
Co6epy cam 55 aNeKTPOHHBIX YCTPOICTB U3 Habopos «MACTEP KUT». CxeMbl Ang caMOCTOATENbHOM COOPKM., 272C.
VIMnynbCHbIE UCTOYHIKY NUTaHMs 0T A fo Z. (+ CD). Cangxait Mannkarana, 2008r., MK, 256¢.

Wetoynuky nuranms. Mockaros E, MK, 2012, 208c.

VcToukuku nuTanus. Packet u KoHCTpyuposanue. Maptus bpay., MK-Mpece, 2007r., 288c.

KaK co3faTh HCTONHUKM MATaHUA CBOMM pykamu. limakos C.5., 2013r, 288¢.

CoepeMmeHHbie uctosHukn nutanus MK v nepucbepuu. Monkoe pykosoacTso. Kyyepos [., HUT,2007r., 346¢.+CD
A SMD @apax 3amena. TypyTa E.O., HuT, 2006r., 542(:

Gaza. Wmakos, HT, 2-e u3p-e, 384c, 2012r.
CrpaBouHUK NO UBETOBOM, KOAOBOH MAPKMPOBKE W B3aMMO3AMEHAEMOCTY 3NIEMEHTOB + UB. BKNeitku.2010r, 320c.

p) P: p avoge! + SMD ot A o Z. Tom 1.(A...M), uan 4 pon. 816¢.
Dy P avofe! + SMD ot A po Z. Tom 2.(N...Z), uap 4 pon. 816c¢.
Db, J:lvl(!ﬂbl 0...9. Cnp: . U3pn. 4-¢ w gon., 664c.
Tpanamcmpm CnpaBoyHMK. TOM 1,1.2. Typyta E.®., HuT, no 538c.
pbi 8 SMD Cnip: & A®., T1, 1.2 MK-Tpece., 544¢.+640c.
Mouyuble Tp pbl Ans n Cnp . HuT, 444c.
BwuorpaAuBA B., HuT, 144c.
ans CD-npourp . Ct Cnp: . HuT, 268c.
5000 coBpemenHbIx Mukpocxem YMHY u ux aHanory. Cnpasouxuk. TypyTa E. @., HuT, 560c.
v per c AVR B. Tpamnepr, 2006r., 208¢.+CD
 per [ PIC . Koxu. MK, 2006r., 302¢.+CD
u per c VBA & Word u Excel. . Bepar, 2008r., 256¢.+CD
MukpokoHTponneps! PIC u BcTpoeHHble cucTeMbl. [pumenenne Accemonepa u C ana PIC18. MK., 2010r. 752¢.
ARI ] LPC2000 Philips. T. Maptuu, M:[logexa, 2400 +CD.
MUKpOKOHTpONNEPLI d)vlthl PHILIPS cemewcraa x51. ®pynse A.B., M.:.Ckuamen, 336c. A4
p ponnepsi AVR B i npaktuke. benos A.B. HuT, 346c.
F WiCTB Ha AVR: waraem 0T «4aiHuka» A0 npothu. Kuura + BUAEOKYPC
Mpor Ans . Bi npoekTup., a3bik G, accembnep + CD., MK, 2010r.
Mpor ATMEL ua A3bike C (+CD). Mpoxonenxo, MK, 2012r., 320c+CD
Mpor 0 UHTENJIEKTa B M.Tum [xonc., M:AMK, 312c.
ﬂpDeKTMpOBaHVIe MHTEINEKTYabHbIX AATYMKOB ¢ MOMOLLbI0 Microchip dsPIC. K. Xaanctou, MK, 2008r. 320¢.+CD
MSP430. F no Komnen, 544c.
f‘ le ponneps!. ] K.: MK-Mpecc, 304c.
Pemonr. Cexpers! W pemonTa. Buin. 98, 296¢. A4
10 npakTieckux ficTe Ha AVR Kp A., MK, 2011r., 416c.

1001 cekper Tenemacrepa. JHUMKNONEAMS CeKPETOB PemMoHTa TeneBu3opos (A....R), Paaatos M.I. , 2007r., 288c.

1001 cexper TenemacTepa. SHUMKNONEAUs CEKPETOB PEMOHTA Teneau3opos (S....3), Pasaxos M.I, 2007r., 208c.

1001 cekper Tenemactepa. SHUMKNONEAMA CEKPETOR PEMOHTa Tenesu3opos. Hosele MoA. Pasanos M.I., 2007r.

[UC - NOMOLKHWK TenemacTepa Ans PEMOHTA W HacTpoiikn TB. CnpasoyHoe noco6ue. Manauyyk N1.C., 160c.

Tenesusops! LG. Liaceu MC-51B, MC-74A. Cepus Tenemactep, HuT, Mbaos ., 140c. + cxemb!
(SONY,SANYO,BELL HITACHI,FUNAI u np.), 176¢.A4+cx.

HacronbHas khura paspa6otyuka po6oTos + CD. Buwen 0., MK, 2010r., 400c.

MeTannovckareni ceoumu pykamu. Kak uckarb 4T0 Gbl HailTy MOHETBI, yKpawenws, knaasl. Kopaku-HepHak

Kak co6patb MeTannouckatenv cBoumu pykamu (33koHctpykuwu). dy6posckuit C.J., HuT, 2010r., 256¢.

Kax caenarb cBapouHble annaparel cBoumy pykamu. Kobenes, HuT, 2011r., 304c.

Kak co3path naMnosblii younutenb conmu pykamu. Toponkuw, HuT, 2012r,, 288c.

Kak coGpatb aHTeHHsl Ans cBA3K, Tenesugesus, WI-Fl ceoumu pykamu. Maccopuh, HuT, 2010r., 320c.

Antennbl. lpakTuyeckoe pykosopcTeo. Munnep A, HuT, 2012r,, 480c.

Cnp N0 PEMOHTY U iiKe CMyTHUKOBOrO Kuura+CD. HuT, 2010r., 240c.+CD
CRYTHUKOBOTO BbiGop,ycTaH. HacTpOViKa,paboTa,cxemor., pemonT.,2010r.,416¢.+CD
7 waros 8 Y A, 2012r,, 160c.+ DVD
Cxemorexunka. 500 yeTpoiicTs na aHanoroBbix Mukpocxemax. liyeros,, HuT, 2013r, 352¢.
500 cxem pns " Cemban AMN., HuT, 2008r.,264c.
500 cxem Ans paanono6uTenei. aneKTpUHHble [aTHUKA. Kau.lKapoa A, HuT, 208¢.
500 cxem ans p: 1., 2008r., 248¢.
500 cxem ana pagnomoémeneﬂ COBpBMEHHbIe nepefaryuki. (1 8-430 Mr 1y - [1B,CB,YKB,FM) CembsH. A., 2008r., 352¢.
500 cxem ans anex
namn, «YMHOro qoua». [DasuperKo A., HuT, 2008r., 320c+CD
LLINMOHCKHE WTYYKM CBOMMM pyKamu. Kopakun-Yeprax, HuT, 2012r.304c.
Lero . Hukynud A., HuT, 2011r., 384c.
H KHUra it A, HuT, 2012r., 400c.

WekyceTBo cxemotexumku. Mpocto ocno»(uom Tagpunos A., HuT., 2011r., 3520
AKYCTHYECKME CHCTEMDI CBOMMY pykamu. Fanokexko, HuT, 2013r, 240c.

IAcKycCTBO NaMNOBO# CXeMoTexHuky. [aspunos A., HuT, 2012r., 304c.
J1aMnoBo-TPaH3HCTOPHLIE YCHANTENH CBOMMH pyxauu TanoHenxo., HuT, 2012r.,352¢c.

Tlysume ) thchepos ceoumu pykamu. Cyxas H., HUT, 2012r., 272¢.
Panmoxoﬁﬁn Tlydiuue KOHCTP. ayAMOTEXHUKM aKYCT. CHCTEM CB. pykamu. Cyxos H., HUT, 2012r., 288¢.+ Tect-CD
F Ha PIC- 3aeu H., MK, 2008r., 336¢.+CD

Liuchposas 06paBoTka CUrHANOoB B TpakTax 3BYKOBOTO BeLUaHus. YueGHoe nocoGue. Monos 0.6.,MM-T, 344c.
OcHoBbI UMcpoBO cxemoTexHUku. babuy, MK, 2007r., 480c.

MorTep cBaan CTAHUWORHOrO o6opypoanus. baparos B.I., 166¢.

Metogb! DI CUTHanoB Crenaxos A.B.,M:Conon,208¢.

TexHONoruy U3MepeHWi NEPBULHON ceTv.(CHeTeMbl CHHxpoHu3aumy, B-ISDN, ATM.) M.:3ko-Tpenps. 150c. A4
25 Ay4IWHX NPOrPamMm ANS PaGOTb! C XECTKUM UCKOM. POPMATMPOBaHYE, BOCCTAH. NOBPEXA. AAHHSIX 1 np. HUT
150 nonesHbix nporpamm Ans Bac u Balero KomnbioTepa. byaput A., HuT, 2012r., 256¢.

AHT1I0-PYCCKIMI CIIOBAPb-CNPABOMHYK Ans nonb3. MK, HOYTOYKOB, NNAHWETHbIX KOMNbioTepoB.,HUT,2011r, 304c.

Amvmucmupouauue Windows 7. Mpaktuy. W cnp: HuT,2013r. 400c,
aH + NNATHBIX aHT HuT, 2010r., 192¢.+CD
BecnposoaHas KUMHbK}XeDHaﬂ ceTb WI-FI coumy pykamu. HacTp., Camoy

Opranuzaummn

HOMep dhakca, nouToBbIi agpec, IHH v No cBueTensCTBa NNATUMbLLMKA HaNOra.

OdopmneHue 3aKa3oB no cucreme «Kuura-nouroimn»

Onnata Npou3BOAMTCA NO 6/H PacyeTy COTMACHO BBICTABMEHHOMY cHeTy. [inA nonyyenus cyeta Bam
HEOBXOANMO BbICNATh NEPEYEHb KHUM, KOTOPbIe Bbl xoTenu Gbl npuabpecty, no cakcy (044) 291-00-29
W1 NOYTOI MO aapecy: 3faTensCcTeo «Pagioamarop», a/a 50, Kues-110, 03110. B saneke ykaxute cBOi

LleHb! yKa3aHb! B rpH.

60.00 : Bce Ans pa6oThl C XECTKUM AMCKOM, (haitnamut i AanHbiMK. MonHoe pykos. + DVD. HuT,416¢.+DVD
105.00 : Tnioku, c60M M ownGKy KoMNbioTepa. Pewaewm npo6nembl camu. Mpocto o cnoxuom. HuT, 2013r,, 240c.
115.00 : [omawkuii hoto/ugeoans6om Ha DVD. Borgaxos M.B., HuT, 2008r., 160c.
120.00 : LUudhposas pecraBpaunus qotorpacdiui. METORuKK BOCCTaH. CTAPbIX U NOBPEXA. CHIMKB. MK,2012r.416¢.+DVD
44.00 : Ludposoe hoto, Bugeo, ayano. Npaktuy. camoysurens ot Computer Bild. HuT, 2009r., 384c.+DVD
195.00 : XKeneso 2011. MyTesoauTENb N0 KOMMLIOTEPHLIM YCTP-BaM ¥ KoMnAeKTyiowum. Kasumos A., 2011r, HuT, 400c.
3aumTa KOMNbIOTEP OT BUPYCOB (KHUra + Bupeokypc Ha DVD). B.Bynd, HuT,160c.+ DVD
88.00 : 30noTan cGopHas OnepauOHHbIX cuCTeM Ha Bawem MK. Kak ycTanosuTs 25 cuctem Ha ogHom MK + CD
25.00 : WHTEPHET. Monxoe pyk-8o.Kwura +DVD. AkToHenko, HUT, 2013r., 560c+DVD
55.00 © Kak sakasarb caiit. lpaKTudeckoe ans HWT, 2012r., 192¢.
25.00 & Ka nonb3oBaThca KoMNbiOTEPOM. KpaTkuit Kype ¢ BiAE0YPOKaMi Ha CD. CamoysuTens. JloGaros, 2011r.
20.00 ¢ Kak BoccTaHOBMTS chaiinibi 1 fjaHHble € XeCTKOro AUcka, (hrielwiku, nospexaeHHbix CD/DVD., 2009r., 256¢.+ DVD
20.00 Komnbtotep. MonHoe pyxosoacTeo. Kuura + urposoit DVD (Gonee 50 urp). Anvonenxo, 560cTp.+DVD
20.00 KomnbloTep Ans xeHwmH. Camoyyutens + DVD. CoxonsHekas, HuT, 2012r., 368¢.+DVD
25.00 3 Komnslotep Ha dhnewke.PaGoraioiwe Win, Linux, odwc 1 ewe 150 nporp. Ha diewke 8 kapmane! 2009r,252¢.+DVD
29.00 & Moji nio6umbiA KOMTBTEP. Camoy AN KEHULMH, H, HuT, 2012r, 368c.
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25.00 Moit ntoGuMbIi HoyTOYK. CamoysuTent Ans xeHwmk. TpyGrukosa H., HUT, 2012r, 352c.
25.00 MonesHbIit KOMNbIOTEP ANS BawwuX popuTenei. HUT, 2012, 336c.
2900 ¢ nopesupii WHTEHET ANs Balnx poputeneit. HUT, 2012, 272¢c.
gggg Peectp Windows 7. Kxura rotosbix peuenms CamoyuuTens. HuT, 2011r., 224c.
e Caiit Ha 1C-BuTpuke: Ba3oB0e npakTHy. pykos-so. PacTopryes, 2012r
gggg Camoyuutens paGoThi Ha HOYTOYKe C Wmduws 7, 4-e w3n.HuT, H0aun,2012r., 512¢.
25'00 Camoyyutens Unteprer. flanyHos A., HuT, 2010r u3pn-e 2-e, 224c.
29'00 Camoyuutens Windows 7. HuT, 2010, 304c.
25'00 Cawmoyuutens Linux. HacTpoiika, Ucno. Konuenuyenko [J.H. HuT., 368c.
25'00 CamoyuuTens nonesHelx Nporpamm Ans Hoytoyka + DVD. Pymanues A., 448¢.+DVD
25'00 CynepkomnbloTep 3 Bawero K. Kak 0aHOBp. pa6oTarth B HECKONbKUX CUCT. Ha 1 MK. BupTyansHbie Malmibi+DVD
25:00 Tavinsl BIOS. flkycesny B., MK, 336c¢.
25.00 ToncTlit camoy patotsi B Bce camoe W HyXHoe.... HUT, 2013r., 560c.
25.00 ToncTelit Y paboTe! Ha , 6-e uag., HuT, 2012r., 560c.
25.00 «ToHKas» HacTpoiika u cexperbl Windows 7. lpakTuyeckoe pykoBopcTso. Jlykbanosuy. HuT, 2013r,, 320c.
20.00 @orowon4uk. Camoy4. Adobe Photoshop CS3 Ha npaktuke. 06pad.,doT ] HuT., 224c.
15.00 & XaKuHr Windnws 7. Mpaxtuyeckoe PykosopcTso. Kuura + CD. Marsees, HuT, 2013r., 320c+CD
30,00 : Bios. o BbiGopy it,pasrou MK, peiuexie npetnem. 5-e uap. 2013r.
57.00 & Excel 2010. Mowarosbiit camoysmtens + cnpas . Ceport HuT, 2011r., 400c.
39.00 MATLAB. CamoyuuTens. MpakTuyeckuit nouxnn HMT 2012r.,448c¢.
3500 : Windows XP. 2 € U3fl. A, MK., 304c
no 45,00 : Windows 7 ¢ 2012. Bee 06 Y . 2-8 H3A, 2012r., 640c.
30,00 : Windows+Linux+MacOS Ha oaHom komnsiotepe. Kiura + DVD Pomaienko A., HuT, 2011r., 256¢+DVD
35,00 : Windows Vista. HACTPOIKa, MpocTo 0 COXHOM. Kyzneuoa H.A., HuT, 234c.

35.00 ¢ MonHoe pykosoacTso 2012. Windows 7. Knura + DVD ¢ 06+08n.2012, Buagoyp., ragxetamu u nporp., 2012r.

94,00 : Nero 9. 3anucs CD u DVD. Cospanue uaeoDVD ¢ KpacusbiM Merio, hoTo-u Buaeo craitawoy, KAPAOKE. 256¢. + DVD
55.00 : ADOBE Photoshop CS5. Ochuunanshan pycckas Bepcus. YueGHbii Kypc + us. Bnediku. HuT, 448c, 2012r.

54,00 : Photoshop CS5. OchuumansHas pycckas sepevs. Kuura + y4eoHbii nmneoxypc Ha DVD. HuT, 448c+auck., 2012r.

115.00 : AutoCAD 2011. Knura+amnck ¢ HuT, 624c.+DVD-R
69.00 : Sony Vegas PRO 11 + DVD. npumeccuonanbubm auneomnmam Xonn, 201 3r., 368¢.
100.00 ¢ Skype. b 3BOHKN U 4epes WintepHer. HuT, 112¢., 2011r.

105.00 : KomnbioTepHoe 4enonpou3BofCTBO ¥ PaGoTa ¢ OPUCHON TeXHUKOM. Y4ebHbIA kypc. Kosnos H.B., 300c.
88.00 : Komnbtorep. Montoe pykoBogcTeo. Knura+urposoi DVD. AHToHeHKo. HUT, 2011r., 560c.

100,00 : Hosuyox. Exel 2010: paboTa ¢ anex [} 2010r., HuT, 192¢c.
100.00 : Hosuuok. Word 2010: 1 pegax 2010r., HvT, 192c.
100.00 : Hoeuuox. Pa6ota 8 WINDOWS 7. Extosckuit A., HUT, 2-e uag-e, 2011r., 240c.
n095.00 : Hosuyok. Mep Hactp., Windows 7. MpaKThy. MHCTPYKUMY N0 PELLEHUIO NpoGneM.

n055.00 : Hoytlyk ¢ Winnows 7 Cambiil npocToi camoyunTens. HOauA H, 3-e uap-e, 2012r, 272¢.

50.00 : Hoyv6yx ¢ Windows 7. Monnoe pykosopeTeo 2012.Kuura + DVD, 3-e u3p,512c.+DVD ¢ 4-Ma BUAEOKypcamMu
25.00 : DVD-R «lloaGopka KHUT 1 MHCTPYKLMA No paGoTe 1 HacTpoitkax WINDOWS XP»
38.00 : DVD-R «Mop6opka KHUF ¥ MHCTPYKUMIA No paboTe U HacTpoiikax WINDOWS 7»

105.00 : DVD-R «PAQVIOAMATOP 32 19 net» «PA»-1999-2011r.r.+»3n»-2000-2011r.r+PK+Pr1+K.(400 Homepos)
59.00 : DVD-R «Papuonio6utens» Apxus 1991-2011r.r., 250 Homepos Ha 1 aucke
59.00 : DVD-R «PapuokoHcTpykTop» 1999-2010r.r., Bee Homepa Ha 1 aucke
69.00 : DVD-R «PeMOHT 3nieKTpOHHOI TexHuku» 2000-2008r.r. Bee sxypHans! Ha 1 aucke

165.00 : DVD-R «Cxemotexuuka» 2000-2007r.r., Bce XypHansi Ha 1 aucke
50.00 : DVD-R «B nomouwp paguoniobutenio» 1956-1992r.r., Bee BbINyCku Ha 1 Aucke
50.00 : DVD-R «Pamuo» Apxue 1925-2011r.r. Bee Homepa.
68.00 : puvD-R «MopenucT-koHCTpYKTOP» 1996-2011r.r. Bech apxus Ha 1 gucke

135.00 © DVD-R «tOwbiit TexHitk» 1956-1989r.r. Becs apxvis Ha 1 aucke
56.00 : DVD-R «HOHbIit TEXHHK NSl YMENbIX pyK» 1972-1990r.r. Bech apxus Ha 1 ucke
85.00 : DVD-R «PemoHT u cepauc» 2005-2009 r.r.
48.00 : pyp-R «Papmoanarop» 1994-2009r.r. Boe Homepa

58.00 : pyD-R «Prakticka Elektroni Radio» Bce HoMepa 2011r.
50.00 : pVD-R «AHTeHHbI OT A £0 f». KB-YKB, Cu-| BM rOPOJCKUe, CnyTHIKOBbIE. OKkono 500 KOHCTPYKLWIA.
2500 3 pyp-R B it crp: no Tp: pam» [arawutsl Ha 3200 nosuuuit
88.00 3 pyp-R «Moswslii cnp 10 3ap D pam, AnogaM, Ha 2011r. (0-9, A-Z)»
69.00 : pypR «3HepreTuka, ! C60opHuK cnp: ¥ HOpI
55.00 DVD-R «3nektpogsuratent o1 A ao ﬂ»
55.00 i pyp.g «[pakTueckas . bonee 2500 cxem Ha 1 aucke»
55.00 DVD-R «PagroanekTpoHuka 1 CxemoTexxmnka oT A fo f»
2000 3 pyp.g «CynepcGOpHIK CXEM, PEKOMEHAALMI 1 TeXNUTepaTypb! ANg paanonioburens»
37'00 DVD-R «PeMOHT #3amepuTensHOM TeXHUKU OT A 10 A». CXeMbI + MHCTPYKLUY
4 1333 DVD-R «Pbibanka, i Ans poibanks, . CXEMB,
5000 i DVO-R «YMHH, il . CxeMbl, Teopys
65'00 DVD-R «Capka u csap: Texxonoruu 1 »
60,00 & DVD-R <CBapka. Teapus, NpaKTHKa, KOHCTDYKUHH CBARONHLIX aninapatos»
115'00 DVD-R «CoGpaxue cxem TenedoHoe Beng, Siemens, Panasonic, Nokia» 1996-2010 r.s. (280 cxem)
59'00 DVD-R «Bugeokamepsi SONY, PANASONIC, Sharp» cxembl 1 CEPBIUC MaHyabl
13D'I]ﬂ DVD-R «Motutopsl LG, SAMSUNG» cXeMbl 1 CepBMG MaHyanbl
8 4:00 DVD-R «MoHutops! ACER, PHILIPS, PANASONIC, NEC» cxeMmbl 1 cepsuc MaHyans!

120.00 DVD-R p . »PEMOHT 1 0TE4ECTBEHHBIX 1 3apyGexHsix TB»
95.00 DVD-R «Tenesu3opsl «SAMSUNG» Cxemotexduka, Mogenu 1990-2009 r.r.
125.00 DVD-R «Teneen3opsi LG, SHARP» CxemoTexuuka, mosenu 1985-2009 r.s.
54.00 DVD-R «Tenesusopst AMSTRAD, ITT-Nokia, Roadstar» Cxemotexnuka, mogenu 1990-2011 r.s.
35.00 DVD-R «Tenesusopst VESTEL, ERISSON» CxemoTexHuka, mogenu 1985-2010 r.s.
65.00 DVD-R «LCD Tenesusopsl Samsung, Panasonic, Sharp» CxemotexHuka mogenes 2002-2010r.8.
48.00 DVD-R «Tenesusopsi «JVC, Akira» Cxemmexumxa, mopenu 1990-2009 r.r.
DVD-R « «SONY» + mogienu 1990-2009 r.r.
89.00 : DVD-R «Tenesw3opst. Brioku nuTanus, npammsm, NyNbTbl ynpasnenus Ha Bce TB» - Mogenu 1985-2011 r.6.
98,00 : DVD-R «Tenesusopsi «PANASONIC, SANIO» Cxemortexnuka, Mogenu 1985-2009 r.r.
84.00 : DVD-R« «GRUNDIG» G Gonee 200 mogeneit
12500 i DVD-R «Tenesusopsl «BEKO, REKORD, ROADSTAR» Cxemortexnuka, Moaenu 1990-2009 r.r.
100.00 : DVD-R «Tenesnsopel «<DAEWOO, Rubin, Rolsen, Vestel» Cxemotextuka, Mogenv 1990-2009 r.r.
9500 : DVD-R «Tenesusopsi «RAINFORD, BEKO» Cxemotextmka, Mogeny 1990-2009 r.r.
120,00 ¢ DVD-R «Tenesusopsl «SHARP, ERISSON» Cxemotexnuka, mopenu 1990-2009 r.r.
12500 : DVD-R «Tenesusopsi «AKAI, AIWA, Hitachi, Funai» Cxemotexuuka, mogenu 1990-2009 r.r.
112.00 : DVD-R «Tenesusopsi «[0pu3oHT, Butsss, Py6ur, Pexopa» Cxemotextuka, okono 300 mogeneit
135.00 : DVD-R «CxeMbl 0Te4eCTBEHHbIX UBETHbIX U 4/ Tenesusopos 1970-1996 r.s. Gonee 200 Mogeneit
40.00 : DVD-R «Lludposbie chotoannaparsi CASIO, NIKON, CANON, Olimpus u ip.» CXEMbl 1 GEDBUC
84.00 : DVD-R «PEMOHT CTUParnibHbIX MallvH». Teopa, NPaKTUKA, CXEMOTeXHMKa.
55.00 : DVD-R «PeMOHT MUKpOBONHOBbIX neveit LG, Samsung, Daewoo 1 ap « CxemoTexHuka, mogeny 1990-2010 r.r.
30.00 : DVD-R «KoHAMHUMOHEDbI W XONOAMABLHYKY.» TEOPUS, NPAKTUKA, CXEMOTEXHMKA.
25.00 ¢ DVD-R «MpuHTepsi, kcepokcs!, (hakcsi Samsung, HP, Canon, Lexmark» cxeMbl # cepsuc Maryansl, (1994-2011r.)
37.00 : DVD-R «HoyT6yku. VIHCTPYKLMM NO PEMOHTY, CXeMbl W CEPBUCHAR [JOKYMEHTaLUs.»
60.00 JKypHane! (CTOMMOCTb 32 1 3K3. u3gaHus)

85.00
57.00
30.00
105.00
75.00
100.00
58.00
115.00
120.00
75.00
89.00
98.00
85.00
85.00
95.00
69.00
95.00
85.00
75.00
85.00
100.00
120.00
59.00
80.00
89.00
75.00
105.00
50.00
115.00
110.00
139.00
49.00
150 00

50.00 : «Papjoamarop» Ne2-12-2003r, Ne1-12 -2004r, Nei-Ne12 -2005r, Nel-Ne12 -2006r, No1-12-2007r, Ne1-12-2008r., Ne1-12-2009r. o 10.00

60.00 : «Papioamarop» No1-12-2010r,, Ne1,2,3,4,5,6,7,8,9,10,11,12 -2011r., Ne1,2,3,4,5,6,7-8,9,10,11,12-2012r.

160.00 : «3nexTpuk» No1-12-2002r., No1-12 2003r., No1-12 2004r., No1-6 2005r., Ne 1-12 2006r., Ne1,3,5,6-2007r., Net-12-2008r.

59.00 : «3nekTpuk» Ne1-12-2009r., No1-12-2010r., Ne1-2,3,4,5,6,7-8,9,10,11,12-2011r,, Ne1-2,3,4,5,6,7-8,9,10,11,12 32 2012r.
118.00 : «PagvokomnoHeHTsl» Nel-6 3a 2007-2009r., Ne1-4 3a 2010r., Ne1,2,3,4 32 2011r., Ne1,2,3,4-2012r.

no 20.00
no 10.00
no 25.00
no 25.00

= Ten./chakcy: (044) 291-00-29.

8 JlocTasKa KHUI OCYLECTBNIAETCA HAMOXKEHHBIM NaTexem (onnata npu Mony4eHud NOCHITKM Ha MoYTe).
s CTOMMOCTb, YKasaHHas B Mpaic-nucTax, He BKIOYAeT B CE6S MOYTOBbIE PACXOfbl, YTO COCTABMAET Npu

o 061Leit cymme 3akaza oT 1 4o 99 rpH. — 20 rpH., o1 100 go 199 rpH. — 25 rpH., o1 200 A0 500 rpH. — 35 rpH.
5 [ins ochopmneHus 3akasa Bam HeoGX0AMMO Npucnath 3asBKy Ha MHTepecylollylo Bac kHury no anpecy:
B WapatenscrBo «Paguoamatops («KHura-noutoii»), a/s 50, Kues-110, uigekc 03110, unwn caenats 3akas no

LiemHb! geiicTBuTenbHbI 10 MOMEHTA BLIXOAA credyloluero Homepa. Cpok nonyuenus sakasa no noute 2—4 vepeny. MonHbil npaiic-nuct cmoTpure Ha cadite www.ra-publish.com.ua
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