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ak noBenocb yxe Honee nonyeeka Hasap, HOBbI MHDO-

KOMMYHUKALUMOHHBIN o4 OTKPbIBAETCA amepukaHCKon
BbICTABKOW NOTPebuTenbckoi anekTpoHuku (CES). OpraHusa-
Top — Accouwnauus noTpebutenbckux TexHonoru (Consumer
Technology Association — CTA) CLUA. Mo cytu, amepukaHckas
oHa nuwb No mecTy nposeaexusn. C 1967 r. no koHew 70-x oHa
npoxoguna B Heto-Nopke, a notom nepebasuposanacs B Jlac-
Berac. ®daktnyecku 3To 0AVH U3 MaBHbIX CMOTPOB BCEMUPHbIX
DOCTUXEHUI NPOV3BOAUTENEN 3NEKTPOHMKM, OCOOEHHO nocne
06BbSIBNEHHOMO 3aKPbLITUS HE MEHEe U3BECTHOr0 MeXayHapoa,-
Horo meponpusTtus CeBit, npoxoovBlwero BeCHOW He OAuvH
necaTtok net B [aHHOBepe. B CBSI3n C 3TUM CTOUT HanOMHUTb,
410 UMeHHOo Ha CES B cBOE Bpemsi Obinun npeacTaBnieHbl Takne
VHHOBaUWKU, Kak ObiToBOM BuageomarHntodoH (1970 r.), npo-
urpbiBaTenb nasepHbix guckos (1974 r.), CD-nnewnep (1981 r.),
DVD (1996 r.), Blu-Ray (2003 r.), TeneBn3opbl C 3KpaHamu
OLED (2008 r.) n 3D-npuHTepsl (2014 ).

Kak v Bcerga, NOMMMO BCEro, HECOMHEHHO, NMONEe3HOro u
VMHTEPECHOro, Ha BbICTaBke ObiN0 MHOrO CTPaAHHOMO U yavBW-
TenbHoro. Tak, Hanpumep, Google npeacTaBuna yCTPOMCTBO
[N CUHXPOHHOIO NepeBoaa YCTHOW peyn Ha 27 si3blkax (COBCEM
Kak B paHTacTnyeckux pomaHax). OavH 13 rnaBHbIX KOHKYPEH-
ToB Google Ha HTEpPHET-pbIHKE, KOMNaHus Amazon, BCTpouna
B CBOW ronocoBOW NOMOLLHUK Alexa dyHKUMIO ynpasBneHus
nrposou nepudepuein ot komnaHum Razer. Tenepb Urpokn cMo-
ryT perynvpoBaTb HAaCTPOWKU CBOWUX KNnaBuaTyp, UrPOBbIX KOM-
NbIOTEPHLIX MbIWEK W OPYruX WUrpoBbIX akCeccyapoB MPOCTO
rosiocom.

KomnaHus Hyundai npepnctaBuna aBTomMobunb-TpaHchop-
mep Elevate, npeBpaiiaowmiics s o6bI4HOM MaLMHbI Ha KONe-
cax B LWaralowuin Be3nexon, KOTOpbIi MOXET npeononesartb
3aBasibl, NECHYIO Yauly B 30Hax NoxapoB nnbo npeononesatb
6e300POXHYI0 FOPUCTYIO MECTHOCTb.

A BOT 1 HENPOCTOE MYCOPHOE BEOPO OT Kakoro-To "crapra-
na”, KOTOpoe OTKPblBAET KPbILKY MO rOJOCOBOM KOMaHAOe.
MoceTutensim Tak n XoTenocb Ha3BaTb ero "LMPpPoBLIM™.

Ecnu paHble Ha CES npucyTCTBOBasnu BCe rpanapl oTpacnu
MWHYC OOMH, NOTOMY 4TO KoMnaHus Apple TpaanuUMOHHO UITHO-
pvpoBana BCe TEXHWYeckue BbICTaBKM U KOHepeHuun, 3a
MCKMOYEHNEM COOCTBEHHBIX, TO B 3TOM rogy OHa He umena
cTeHaa, HO NMPUCYTCTBME €€ Ha BbiCTaBKe BCE PaBHO OLlyLla-
nock. K npumepy, BCce HOBble TENEBU3OPLI, KOMX ObLINO Npea-
CcTaBfeHo Hemano, noaaepxusaioT Air Play 2, noaToMy nonb3o-
Batenn iOS (onepaunoHHas cuctema Apple) cMoryT Bocnpous-
BOOUTbL MOTOKOBYIO My3blky 1 BUAeo ¢ iPhone u iPad, BbiBOgUTL
n306paxeHne CBOMX 3KPAHOB Ha TENEBU30PbI U NCNONb30BaTh
CBOW YCTPOWCTBA B KA4€CTBE NyNbTa AUCTaHLMOHHOMO ynpasne-
HU. A OOVWH U3 CepbE3HENLLNX KOHYPEHTOB, KOMMaHUs
Samsung, 3asiBUN, YTO €€ HOBblE TENEBM30Pbl Tenepb NoAAep-
XuBatoT iTunes, 4TO o3HavaeT ana ux obnagjareneit BO3MOX-
HOCTb MOKynaTb Y BOCNPOU3BOANTL GUIbMBI, TEflENepesayv u
My3bIKy HenocpeacTeeHHo oT Apple. A TeneBu3opsbi ot LG u Vizio
OynyT Bknoyatb noaaepxky HomeKit, noatomy nonb3osartenu
iPhone moryt ynpaensitb Tenesu3opamMun 4epes npunoxeHue
Home wnn paxe c Siri.

3a4yeM xe ncnonb3yLas UCKNYUTENBHO "3akpbITble” Tex-
Honorum Apple OTKpbina CBOK 3KOCUCTEMY ANSi KOHKYPEHTOB,
co3aaBas KOHKypeHuuio cobcTBeHHOV npuctaske Apple TV?
Moxoxe, Apple noHsna, 4To e€ TENEBU30PbI HA PbIHKE HE XAET



ycnex. [a n Ha pbiHKe NOTOKOBOro BUAEO
Apple Takxe He sBRSieTCA NMOEPOM, 4YTO
nenaeTt uenecoobpasHbiM paclmpeHve
CODCTBEHHbLIX CEPBUCOB Ha MNofib3oBaTe-
nen ycTpoucTB OT ApYyrux npon3soguTe-
nen.

PaHee Ha CES pemoHCTpupoBanucChb
HOBWHKU, HaUEeNeHHble Ha aMepPUKaHCKNi
PbIHOK C ero cneumdukon: MHOro aBTOMO-
Guner, YacTHbIE XWnuvLLa ¢ rapaxamm unmn
MHOroKBapTUpHbie gomMa ¢ obwwvmn npa-
YeYHbIMU, KOTOPbLIM HYXHa COOTBETCTBYIO-
waa TexHuka. Tenepb Xxe uenb — BeCb
MWUP, C YY4ETOM Pa3NUYHbIX KPU3UCHbLIX
ABNEHU B NOTPEOUTENLCKOM CEKTOPE BO
BCEM avana3oHe — OT geduumra geHer y
HaceneHua 00 HacCbleHUs pbiHKa (VHa4e
roBopsi, xoTb Obl KTO-HUOYAb 4YTO-TO
Kynun).

B uenom CES’2019 Bbipensinacb Tem,
4YTO OCHOBHbIMWM TEMaMu CTann He camun
NPOAYKTbl, @ OTHOCSLMECH K HUM TEXHO-
NOTUN: UCKYCCTBEHHbI nHTennekt (UU),
5G v WHTepHeT Bewern (loT). Moyemy?
Ecnu nocMoTpeTb Ha TO, 4TO NPONCXOONT
Ha pblHKe NOTPEOUTENbCKOW 3NEKTPOHNKN
1 OLITOBOWM TEXHUKW, TO HOBblE TENEBU30-
pbl, CTMpanbHble U NOCYAOMOEYHblIE Ma-
WWHBI, XONOONNBbHWUKW, MNbilecocbl U np.
"ynépnuce” B TEXHUYECKNIN NOTONOK, NOL
KOTOPbLIM Kaxa0e HOBOEe yny4ylieHne faet-
csl BCE TpyaHee. [ns Toro 4tobul cuTya-
LMs U3MeHuNacb, 3T yCTPOMCTBA OONX-
Hbl NPMOBPECTN HOBbIE ON1sl ceba KavecT-
Ba, KOTOPbIE 3aHOBO NPUBEKYT BHUMaHNE
notpebuteneir. OxnaoaerTcs, 4TO 3TU HO-
Bble kadecTtsa ganyt MU, 5G u loT.

Y10 KacaeTcs oCTaNbHbIX TEXHONOMUN,
TO, K Npumepy, komnaHus Continental
npencraBvna KoOHUENUMio aBTOHOMHON
CUCTEeMbl OOCTaBKW MNOCBLINOK, KOTopas
npegycmarpvsaeT UCMNONb30BaHWe aBTo-
HOMHbIX 3nekTpomobunein-kancyn CUbE n
YeTbIPEXHOrNX POBOTOB. dnekTpomobunu
6yayT NpuBO3UTL B HYXHbIN palioH pobo-
TOB, @ yX NOTOM 3TK poboTbl OOCTaBsAT
3aKasbl XUBYLUMM N06IN30CTU KNMEHTaM.
B npe3eHTaumMoHHOM ponnke COTPYOHUKN
Continental nokasanu, kak co6akonono6-
HbIi POBOT C KOPOOKON Ha cnuHe He 6e3
Tpyaa 3abvpaeTcs Ha KpbiibLo, 3BOHUT B
[Bepb, a 3aTeM, He L0OXAaBLLIWCbL OTBeTa,
cbpacbiBaeT NOCbLIIKY y aBepu. WHTe-
PEeCHO, 4TO BEeCb MPOLECC 3aHsan B He-
CKONbKO pa3 bonblie BpeMeHn, 4yem npu
TPaoUUMOHHON [OCTaBke kKypbepom. Ko-
HEYHO, POBOT 1 3neKkTpomMobunbL 3apnnarty
He Nosy4aloT, HO, OQHAKO Xe, CaMun CTOST
OeHer, Kak, BNpo4eM, 1 Ux akcnayatauus.
B o6wem, Bonpoc 0 BbIroge OcTancs 3a
KagpoMm, 4a OH, CKaXeM NpsiMo, U He ans
BbICTaBOK. [naBHoe, 4TO cen "nepdo-
MaHC" CTan Hennoxour wunalcTpauuen K
TOMY, 4TO MNPOUCXOOUT Ha MWUPOBOM
noTpebuTeNbCKOM PbIHKE.

M3 pDaBHO OXuOaemMoro — CepuiiHble
rmbkme akpaHbl. B Tenesusope LG
Signature OLED R ¢ pgnaronansio 65 aoii-
MOB 3KpaH MOXeT CBOpa4MBaTtbCs B NOA-
cTaBky, "ye3xas" BHyTpb kopnyca. B
obuwem, orpomHas Tymba nog aToT Tene-
BM30p He HyxHa. Ctaptan Royole npen-
cTaBun cknagHon cmaptdoH FlexPai co
crnbalowmmcs 3KpaHOM, KOTOPbIA yXe
npopaéetcs B Knutae. B pa3sépHytom Bnae
FlexPai HanoMuHaeT nnaHweT ¢ guaroHa-
nblo 3KpaHa 7,8 gonma.

Kctatu, o TeneBm3dopax. Samsung
npeacrasuaa rMraHTCKuii Tenesn3op gua-

roHanbio 98 AMMOB C NOAAEPXKKOW Tex-
Honorun 8K n QLED. 3kcnepTbl cyuTalor,
4YTO CNYCTA CYUTAHHBIE rOAbl NOCNE BbIBO-
[a Ha MacCoBbIN PbIHOK TexHonorun 4K
KOMMNaHuM GOPCUPYIOT KOHKYPEHUMIO 3a
Tenesputenemn, NpencraBnsas BCE HOBblE
TeneBn3opbl yxe ¢ nopaepxkon 8K wn
nenas 3TO HOBbIM TPEHOOM, MO CyTw,
"yb6usasn” 4K. Hosbii Tenesm3sop 8K npen-
ctaBuna Ha CES’2019 n Sony.

B npowwnom rogy Samsung nokasana
146-p10MMOBBLIN MOAYNbHBIA TENEBU30P
The Wall, B KOTOPOM 13 OTAENbHLIX MOAY-
newn cospaértcs 60nblias NOBEPXHOCTb.
OkpaH cobupaeTca u3 OTAENbHbIX KBaf-
paTHbIX 6/10KOB, Y HEro MoryT 6biTb No6bIe
nponopuuu, k npumepy, 9x3, 1x7 nnn 5x1
1, COOTBETCTBEHHO, paspeweHue. Ctou-
MOCTb Takoro TefieBn3opa B NPOCTON KOH-
durypaumm noka npesbilaeT MUAAUOH
nonnapos. B aToT pa3 Samsung noka3ana
219-ponmossbit The Wall. OgHum 13 Tex-
HONTOTMYECKUX [OCTUXEHUI KOMMaHuun
ABNAETCS BO3MOXHOCTb CO3p4aHus 6ec-
LOBHOM NOBEPXHOCTU, T. €. CTbIK MexXAay
MOLYNAAMU HEBO3MOXHO YyBMOETb, U Bbl
ollyulaeTe BCIO NOBEPXHOCTb TeNeBmM3opa
Kak egmHoe uenoe. TexHonorusa Micro LED
ncnonb3dyercs He Tonbko B The Wall, Hov B
MaccCoBbIX NpoaykTax komnaHun. Kcrtatu,
Ha BbicTaBke Oblin NpeacTaBneHsl nepe-
OBuraloumecss no CTteHam TenesBu3opsbl.
CyTb ux B TOM, 4T0 Micro LED Tenesuso-
pbl, cocTosiLme n3 6510K0B, NepemMeLLatoT-
Csl NO CrneuuanbHoM CTeHe u obpasyioT
9KpaHbl B pasHbiXx couveTaHusix. Ha aTtux
naHensix MOXHO oTobpaxarb BULOEOKOH-
TEHT, NOKa3biBaTb AEKOPATUBHOE UHTEPbL-
epHoe n3obpaxeHue, UCnonbL3oBaTb UX
Kak MOHUTOPbLI, TENEBMU30PbLI NN INEMEH-
Tbl OCBELLEHUS.

MoHuTOop Samsung nop Ha3BaHueM
Space, Tpebylolwmii MUHUMYM MecCTa, K
CTONy KPENUTCS C NOMOLLbIO CTPYOLUHBI,
a B ero "HOXKY" CnpsiTaHbl BCE NPOBOAA.
JocTynHbl OBe MoOenu puaroHanbio
27 poimos (QHD) n 31,5 pronma (4K).

B cBot0 o4epenp, naes 27-aonmMoBoro
moHutopa oT LG Neo Art Portable B Tom,
4TO OH MOXET nonyyatb NuTaHue no USB-
kabenio Type C, noaxknNto4EHHOMY K 00bI4-
HOMY HOyTOyKy. Kak gonro npopabotaet
nocne 3TOoro HOyTbyk B aBTOHOMHOM
pexvme, HENOHATHO, HO CaMO Hanpasne-
Hue pa3paboTkmn 04EBUOHO.

OcHoBHas npobnema Tenesn3opoB C
BbICOKUM pa3pelieHnemM — Ha Hux C
3asABNEHHbIM Ka4yecTBOM (Hanpumep 4K)
NPakTU4EeCKN Heyvero CMoTpeTb. TexHo-
norunsa 8K Al Upscaling no3sonsiet nepe-
BecTn 6onee-meHee ka4yecTBEHHOE pas-
pewenve B 8K (7680x4320). Samsung
pa3paboTtana npoueccop Quantum
Processor 8K ¢ nopnepxkoii U, 6naro-
[apsi KOTOPoOMy NPOV3BOAUTCS Tak Hadbl-
BaeMblli anCKeMINHI — NoBblWeHne pas-
peweHua ctaHaaptHoro Full HD Bupeo no
8K wnun po 4K, B 3aBUCMMOCTU OT auaro-
Hanu akpaHa. Jpyrue npouvssoguTenu,
Bkodas Sony n LG, npencrasmnm noxo-
Xue TeXHONornn ¢ nonpaskon Ha cobCT-
BEHHble NPoAykTbl. TEM HE MeHee UX CyTb
CBOOUTCS K BbILIEYNOMSIHYTON Tpuane —
BCE yCTpoOWCTBa Tenepb OyaoyT CBA3aHbl B
efviHyto cuctemy ¢ noaaepxkon MM u 5G.
Pa3ymeeTcs, C OTKPOBEHHO NIOXMM 1306-
paxeHnem B 8K Al Upscaling Hukakux
4yynec He NMPONCXOAUT, U MyCOPHOE BUAEO
OCTaHETCS MyCOPHbLIM.

Komnanus AU Optronics (AUO) npu-
Be3na CepunHoO Bbinyckaembin 85-aion-
MOBbI TENEBN3NOHHBIN MOHUTOP paspe-
weHvem 8K/4K, B KOTOPOM MCNONb3y-
eTcsi naHenb ALCD. B AUO Tak HasbiBailoT
XK-naHenn c TexHONOrnen KBaHTOBbIX
Toyek. YcTpoicTBo nopaepxuvsaer HDR u
yactoty obHoBneHus 120 ly. MoHutOop
MMEeeT O4YeHb Y3Kue paMkuv N BOTHYT,
4100l 06ecneunTb Honee NonHoe Norpy-
XeHue 3puTens B npomcxopsiiiee Ha akpa-
He. Takxe Obin nokasaH 65-4OVMOBbLIN
Tenesn3op ¢ 6e3pamMoOyHbIM 3KPaAHOM,
MakCuManbHas SpkOCTb KOTOPOro pasBHa
2000 ka/m>.

AmepurKaHCKuin Nnpon3soanTeNib Cnop-
TUBHOW opexapl u odysn Under Armour,
KOTOPbI/ BbINYCKaET yXe BTOpoe nokosne-
HUe "yMHbIX" KPOCCOBOK CO BCTPOEHHbIM
yunom Bluetooth, pewwun nocneposaTtb
TeHOeHUUW, akTyanbHOW oisi Npon3Boam-
Tenen anekTpoHukn. COBMECTHO C u3-
BECTHbIM MPOVN3BOANTENEM aYAMOKOMMO-
HeHTOoB JBL koMnaHusa npeacrasuna 6ec-
NpPoBOAHbIE rONOBHbIE TenedoHsbl Flash.
MopobHO Lenomy psiny YXe U3BECTHbIX
ronoBHbIX TenedoHOB OT koMnaHun Apple,
Samsung, Sony v ap. BHyTpUKaHanbHbIEe
TenedoHbl oT UA He TONbKO COEOUHAIOTCH
co cmaptdoHoM 4yepeld Bluetooth, HO un
ABNSIIOTCS  BOAOHENPOHULAEMbIMN  —
4TOObI 3aHUMAIOLLMIACS CMOPTOM HenoBeK
MOI HacnaxpgaTbCsi My3blkoi B nobylo
noroay.

Pet Fitness Robot — 3to ¢uTHec-
pobOoT oNs AOMALIHUX NMUTOMLEB OT KOM-
naHum VARRAM, KOTOpbIA MOXET ObiTb
3anporpaMMmnpoBaH Yepe3 NpuoxeHue.
YCTPONCTBO Pa3BnevET XNBOTHbIX U 06ec-
neynT wux [OCTaTo4dHylo GU3nYeckyo
aKTUBHOCTb B TE4EHWE OHS.

A BOT VHTENnekTyanbHbI KOwWa4nn
pobonoTok Litter-Robot 3a 69 000 py6-
new, KOTopbI cam ybupaeT 3a MUTOMUEM,
obe33apaxunBaeT EMKOCTb 1 OTYUTBIBAET-
ca 060 BCEM npojenaHHoOM nepepn Bna-
nenbueM. YCTPOMCTBO UMEET 3anaTeHTo-
BaHHYI0 CUCTEMY MpOCevBaHus, KoTopas
aBTOMaTU4yeckn oTaensier oTxodbl OT
4YMCTOro HanoONHUTENs, HO NoKa 3TO YCT-
POMNCTBO HE CTaNkmBanoCb C CypOBbIM
OTEeYeCTBEHHbLIM NOTPEOUTENEM, KOTOPLIN
3a 3Tu Xe OeHbrun, ckopee Bcero, yoeper
3a NUTOMLEM CaMm.

OTunTbIBaETCS Nepen Bnagensuem wu
"YyMHbIA" BlOCTransTep, KOTOpbIN, N0 CYyTw,
agnaeTcs npubopoMm nOns n3MepeHus
nokasarvenen Tena, NOAKMOYEHHBIM MO
Bluetooth k cmapTdoHy ¢ cooTBeTCTBYIO-
WUM npunoxeHvem. agxeT He TONbKO
N3MEepPSET, HO U BbIJAET peKoMeHaaunmn no
noaxoAsiMM pasmepam 1 Moaensm nud-
4YnKoB. XOo4eTCsl HameaTbCsl, 4TO TONbKO
Bnagenbuy.

Ymuasa rups KettlebellConnect ot
JAXJOX oTcnexnBaeT, HaCKOIbKO XOPOLLIO
4YenoBeK BblkNaabliBaeTcs BO BpemMs Gpusn-
4Yeckux ynpaxHeHui, u npepocraBnseT
LaHHble O TPEeHWpPOBKE B CneuvanbHOM
NPUAOXEHNN.

Mocetutenssm CES’2019 nonpasuncs
POBOT, KOTOPLIV yMEET BbinekaTb, XPaHUTb
n paxe npopasatb xned. bonbwomn 3HTY-
3na3m cpegu 3putener BbidBana gomatu-
HSI NMBOBAPHS, HanoOMWHaloWas CMecb
KYXOHHOro kombaiHa 1 kKodemaluHbl,
KoTopas U B CaMOM jene BapwT MNuBO.
Mone3oBarenio HyXXHO HanuTb BOALI, 3a-
cbinaTtb UHFPEeOUEHTLI, HaXaTb Ha KHOMKY



1 NoaoXaaTh ABE Hefenu, Koraa HanuTok
6ynet roToB. [la, cobCTBEHHO, Kakas pas-
HUUa ONna noTpebuTens, Kakow "4EpHbIN
awuk” cTonT nepea HuMm. MasHoe — 3achbl-
naTb HyXHble MCXOAHblE MaTepuansl n
HaXaTb Ha KHOMKY.

OfHUM 13 caMblx CTPaHHbBIX 3KCNOHA-
TOB BbICTABKM, MO OOWEMY NPU3HAHWUIO,
Oblna gepeBsiHHas A0CKA C CEHCOPHbIM
ynpaefeHneM v NOAAEPXKKOW FrON0COBOr0o
NOMOLLHKNKA, KOTopasi N03BoNANa NONL30-
BaTenNsiM CMOTPEeTb HOBOCTU U noroay,
oTNpaBAsaTy M nonydaTb CcoobWweHus,
nokasabiBas TEKCT W NPOCTylo rpaduky
CKBO3b CNOM [OEepeBSIHHOro  WwnoHa.
AnoHCckne M3roToBUTENU ragxeTa yBeps-
NN, 4TO Takoe YCTPOWCTBO CcO38aéT bonee
CMOKOVHYIO Y FaPMOHUYHYIO OOCTaHOBKY B
pome. O4eBUOHO, ABNSIETCH NI OCHOBOW
"rapMOHUYHO 0BCTAaHOBKN" OOUHOKO BU-
cslllas Ha CTeHe Jocka, BOMPOC HEenpoc-
TOW paxe ONa 3HATOKOB MKeOaHbI.

PasymeeTtcsi, 4TO Habop "3k30Tuye-
ckux” ycTtponcte Ha CES’2019 6bin 06-
WMPHBLIM, HO MPWBIEKaTb Ha BbICTaBKax
BHUMaHWe 4eM-TO HeOObl4HbIM — 3TO
OfHO, a BOT CO34aTb HEYTO, KOTOpOe Oen-
CTBUTENbHO ByOeT HY>XXHO MacCoBOMY MNO-
Tpebutenio, — 3TO COBCEM Apyroe.

Komnanus  TP-Link npepcTtasuna
NNHEKY poyTepoB C NOLAEPXKON CTaH-
napTa Wi-Fi 6 (oH xe 802.11ax) n HoBble
pewenus, Bk4Yasa TexHonoruto TP-Link
OneMesh ana cospavus Mesh-undpa-
CTPYKTYpbl 6€3 3aMeHbl YX€ UMEIOLNXCS
ycTponcTe. [naBHOM HOBUHKOW cTana
Mesh-cuctema Deco X10 c BO3MOX-
HOCTbIO NopgknyeHus K NHTepHeTy Ha
ckopocTn no 1,95 lout/c.

KoHeyHo, ot CES’2019 xpann 5G. Ho
6onblie [OXAanucb pPasroBopoB U
OEMOHCTPauMOoHHbIX ponukoB o 5G B
3anax koHdepeHu-ueHTpa Jlac-Beraca.
Bonpekn oxuaaHusm 3anyck yCTPOWUCTB
5G He onpepensan NOBeCTKY AHS 3TOro
Meponpusatusa. O4yeBUOHO, 4TO BeCb
"ToBap nvuoM" 6ynet npeacrTaBfeH Ha
Mobile World Congress B ¢deBpane. B
4acTHOCTW, CTEeHA4 OAQHOro M3 nuaepos
MObBUNbLHOW CBA3M Huawei He copepxan
HuKakux npopykToB 5G. TOYHO Tak xe
Oblno U Ha cTeHge Samsung (Kpome,
pa3Bse 4710, KOpPOOKM-NpoTOTMNA), HO, MO
cnyxam, KOMMNaHua CKOpO npeacTaBuT
HacTosiwylo Bepcuio cmaptdoHa 5G, wu
BbIXOA, 3TOro cMapTdoHa MOXeT ObITb yBSI-
3aH ¢ nnaHamn AT&T nNo pas3BEPTLIBAHWUIO
cetn 5G B CaH-®paHuuncko. PaHee onepa-
Top AT&T noaTteepawn, 4Tto pobasut
ycTporictBo Samsung 5G k csoemy npea.-
noxeHnto B nepson nonosuHe 2019 r.
EAVHCTBEHHBIM UCKIOYEHNEM KOMMaHWS
D-Link npeactaBuna "XuBbEM" poyTep
DWR-2010, nopaepxvBaiowmin ctaHoap-
bl 5G NR/Wi-Fi n BHewwHe Mano otavyaio-
wuiics ot "cobpartbeB” no 6ecnpoBogHON
CBA3N.

KcTartu, HakaHyHe BbICTaBku ornepaTop
T-Mobile 06bsBUN, 4TO BO Bpems paboTsl C
Ericsson u Intel Ha ero komMmepyeckown
CEeTU COBEPLLEH NepBbili B Mupe Bbi3oB 5G
Ha 600 MI'u, noBnékwuin 3a coboi Kak
nepepavy AaHHbIX, TaK U BUOEO, NPUYEM
BUOEOBLI30B B ceTn 5G Obli COBEPLIEH C
Tpemsi Nofb3oBaTensiMu B TPEX Pa3HbIX
onanasonax: 600 Mlu, 28 My n 39 Mlu,

loBopsT, y Qualcomm — 0fHO N3 KOM-
NaHui, KOTOpble NEePBbIMU MOSIBATCA Ha
pbiHKe C ycTpowncTtBamum 5G (aHOHCUPO-

BaHHbIMU ewé B 2016 1), 6bin Nyywwuin
ctenp Ha CES’2019. HecmoTpsi Ha TO 4TO Y
KOMMNaHun eCTb Macca opyrux npoaykTos,
npoussoanTens Yunos coenan 5G rnae-
HOM TEeMOW CBOEro creHga v MNOCBATWUN
4yTb NU He TpeTb CBOEW nnaowagu ae-
MOHCTpauuu 5G B pexume peanbHOro
BPEMEHU, OXBATbIBAIOLLYIO Kak cMapTdo-
Hbl, TaK 1 rapuuTypbl VR, roe 6binn npen-
CTaBfeHbl, Ka3anocb Obl, 3aKOHYEHHblE,
HO, OOHAKO Xe, He @YHKUNOHUpYoLWme
npoToTunbl 5G. EWwé komnaHus npeacra-
BUa COKPaLLEHHYIO UCTOPUIO CBOEro pas-
BuTMa 5G B Buae paHHWX NpPOTOTUMNOB ©
YCTPOWCTB ONsi TECTUPOBAHMUSA, a Takxe
aneraHTHbIx TenedoHoB ot Oppo, Vivo u
Xiaomi co ckopocTamMu nepegadn nHGop-
mauun ot 1,5 po 1,9 Mout/c. Bce atn Tpu
TOHKUX TenedoHa npefHasHavyeHbl ANS
KUTaMCKOro pbiHKa W, Kak oTMeTunu cne-
LUManuncTbl, MOYTU HABEPHSIKA UCNONbL3YIOT
paamoobopynoBaHue ¢ paboyei 4acToTomn
meHee 6 'Tu. MNoceTtutenb, KOTOPLIN He
3HaerT, 4To ycTpowncTtea 5G, paboTalowme B
MUAINMETPOBOM N CYOMUNNTUMETPOBOM
ouanas3oHax, BeposiTHo, OyayT Tonwe u
KpynHee, MoxeT nogymartb, 4To Gonee
"6bicTpan” TexHonorns He noTpedyer oT
CcMapTHOHOB HUKAKUX OCOObLIX KOHCTPYK-
TUBHbIX U3MEHEHUI. Ha TOM Xxe cTeHae
6blnn NpeacTaBneHbl ToYkn poctyna 5G, B
TOM 4ucne MobunbHas Tovka AoCTyna
Nethaar 5H, «koTopas npepcTasnser
c0o6011 yCTPOCTBO MUNIMMETPOBOIO Ana-
nasoHa, npegHasHa4YeHHoOe Ana pbiHKA
CLUA, n China Mobile 5G Smart Hub — gns
pbiHka KHP. Bce atu ycTtporictBa cogep-
xat mogem Qualcomm X50.

BbicTynas Ha KOoHdepeHuun, npeacra-
BUTENb aMepuKaHCckoro onepartopa Sprint
coobwun, 4TO KOMMaHWs nnaHupyet
NeToOM BbIBECTU B CBOKO Ce€Tb CMapTdOH
Samsung 5G/LTE. PaHee coobuwanocb O
TakoM xe cmapTdoHe ot LG. Sprint Takke
noarsepauna, 4to eé cetb 5G paboTaet B
neBatn ropopax, Bkno4vaa Hbero-Uopk,
Noc-Anpxenec, Jannac n BawwHrtoH.

NHxeHepbl Harley Davidson nokasanu
0AaBHO OXugaembli  "NOAKNOYEHHbIN"
3neKTpuyeckun motoumkn LiveWire c
cepBucHon nnatdopmonn OneConnect,
KOTOPbLI BbINOET Ha PLIHOK B aBrycre.
CneuvanbHoe NpPUNOXEHUEe MNOMOXeT
y3HaTb CEAOKY YPOBEHb 3apsiaa 6arapeu
M OCTaBLINNCA KUIOMETpax, a Takxe
HaTM MECTONONOXEHWE Banxaniuen 3a-
PSOHOW CTaHUMK 1 y3HATb BpeMs A0 3a-
BepLueHus 3apsaku. LleHa moTouunkna —
oT 29799 ponnapos.

MHTepecHas Tema nocnegHux ner —
6ecnunoTHbin TpaHcnopT. Ha CES’2019
komnanun Intel 1 Warner Bros. 3agyma-
ncb O TOM, 4em OyayT 3aHUMMaTbCsi B
MalnHe Nnaccaxupsbl, KOTOPbIM BonbLue He
Hago aymaTtb O BOXAeHuw. Intel npencka-
3ana, 4TO rpsgyuias "naccaxupckas 9Ko-
Homuka" BblIcBOGOOUT 6Gonee 250 mnH
4yacoB, KOTOpble NAN TPaTAT B TeYeHune
rofa Ha noesaku oT goma o pabotbl. AT0
nosne4yéT 3a cobor pPocT noTpebneHus
pa3BnekaTenbHOro KOHTEHTa B aBTOMOOU-
nax n obpasyeT HOBbI PbIHOK 06BEMOM B
200 mnpp, ponnapos. Micnonb3oBaTtb CBO-
6onHoe OT ynpaBneHusi aBTomobunem
BpeMs O/ pa3BfieyeHuli — 3TO Tak npa-
BUNbLHO, HE Npaeaa Nn?

Hekuir ctaptan npeactasun Invisible-
to-Visible — aBTOMOOGUABHYIO cuUCTEMY
DONONHEHHOW peanbHOCTU, KOTopas aHa-

NM3MPYeT COCTOsIHME aBTOMODOUNS U OKPY-
XaloLylo cpefy C NOMOLLbBIO AaT4UKOB U
npeaocTaBnseT 3TW OaHHble BOOUTENIO B
BMAE WHTEPaKTUBHbIX aBaTapoB, UKOHOK U
ykasartenei. Hanpumep, ecnv soguresns B
MalluHe OAVH W eMy CKY4YHO, cucTtema
MOXET CreHepupoBaTb BUPTYaNnbHOroO
naccaxupa, CrnocobHoro nopaepxuvsatb
feceny. YX He pns 9TOro nu passuBaloT
naeto 6ecnunoTHoro TpaHcnopra?

KomnaHus BMW npe3eHToBana 6ecnu-
NOTHBIM MoToumkn. OTBevyas Ha Hemo-
YMEHHbIE BOMNPOCHI COOPABLUMXCH, B YEM
CMbICN Takoro n3obpeTteHus, npeacTasu-
TENU KOMNaHUM OTMETUNN, YTO NPEKPACHO
noHMMAlOT XenaHue MOTOLMKINCTOB
JINYHO KOHTPONMPOBATL CBOE TPAHCMOPT-
HOe CpeacTBO. "STOT MOTOLMKN FOBOPUT O
TOM, 4TO Mbl MHOrO€ MOHSNW B ynpasne-
HUN nopobHoro Tuna cpeacreamu”, —
oTBeYan Ha 9TO rnaeBa nogpasgeneHus
BMW no nepcnektuBHbiM pa3paboTkam B
obnactn moTtoTpaHcnopta Kapn BukTtop
Lannep, — "Tenepb Mbl MOXEM UCMONb-
30BaTb 3TW HAPaABOTKMN NPY CO3AAHUN KOM-
MAEKCHOW apxuTekTypbl 6ecnunoTHoro
BOXAeHus. Bnpoyem, B AaHHOM MOTOLMK-
ne ecTb U NPaKTU4eCKUn CMbICST — OH MO-
XEeT WCNOoNb30BaTbCs AN TPEHUPOBOK
Ha4YMHAOLWNX MOTOLMKINCTOB, @ HEKOTO-
pble ero TeXHONorMM MOryT nomMoratb u
yXe OnbITHbIM BOAUTENAM — HanpuMmep,
CHWXasi pUCK NageHus Npu NoBopoTax Ha
BbICOKMX CKOPOCTSIX, aHanuM3unpysi Kputu-
4eCKn OnacHbIN Yrof HakjoHa MOTOUMK-
na". B obwem, MOTOUUKAUCTLI, XBaTUT
p1CKOBaTb B MOMCKax agpeHannHa, CMoT-
pute B NyTn Tenesn3op!

Nexus — npoToTUN naccaxupckoro
aspoTakcu OT komnaHuu Bell Helicopter.
Ha npownorogHen CES komnaHusi noka-
3ana kabuHy 6yayLero aspoTakcu, B 3ToT
pa3 NpoTOTUMN yXe OCHACTUAN BUHTaMW.
PerynsipHbie nonétbl HayHyTcs B 2020 T,
obewaloT B komnaHuu. AnnapaT 6yneTt
BMeLWaTb B cebsi NaTb 4enoBek n pasro-
HATLCSA NPUMEPHO A0 241 KM/,

Ha CES’2019 Bce npousBoguTenu
NoKasbiBalOT CBOV KOMNbIOTEPLI C MOLLHOWN
rpadukon, n HecnpocTa cpean nx norTpe-
buTtenelrt O4eHb MHOrO YBNEKaOLWMXCH
urpamu. Kak npusnedyb Haunbonbluee
yucno nokynatenen? Beaob He nonpo6o-
BaB Ka4eCTBEHHYIO rpaduky, Aa xoTs 6bl Ha
npucTaBke, 4enoBeK MOXeT urpaTtb Ha
TenesmM3ope NN MOHUTOPE C HU3KMM Pas-
peweHneM n cuuTatb 3TO HOPMaNbHLIM.
Y1066l BOBMEYb B FOHKY TEXHONOMMIA NOKY-
natensi, eMy Hago OaTb BO3MOXHOCTb
"nowynarb”, 4TOOb! NPUBLIKHYTb K Ka4eCT-
BEHHOMY npoaykTy. B komnanun NVidia
pewnnu cHoBa 3TO caenatb, NPEeanoXuB
HOBble rpaduyeckne KapTbl, B KOTOPbIX
ucnonbdyemaa apxutektypa Turing w
TpaccupoBka ny4en NO3BONSAIOT CO3Aa-
BaTb B Urpax BeCbmMa peannctuyHble kap-
TUHKW, BNN3KNE K XOPOLLIO CHATLIM rONn-
ByACKUM dunbmam. Hanuuo ovepepHas
nonbiTka NOACTErHYyTb WUrPOBON PbLIHOK,
KOTOPbI MepecTan pactT¥ CEMUMMUIbHBIMU
waramu, noTOMy 4TO CTOMMOCTb UMPOBbIX
KOMMbIOTEPOB CEPLE3HO yBenuyunaco. U
BOT TYT Xe NpeacTasBfeHbl UrPoBble HOYT-
Oykn Samsung n Ap. C UCNONb30BaHNEM
BuaeokapT NVidia RTX 2060/2080. Nrpo-
Basi MHOycTpus OykBanbHO ObICTpa Kak
LV3eHTepus.

KomnaHusa Lenovo npencrasuna HoBble
ycTporicTBa cemerictea Yoga. B ducno



HOBMHOK BOwWwM HOyTOykM Yoga S940,
Yoga C730 ¢ AMOLED 3akpaHom u K Yoga
A940, nony4mBwMe WHHOBALMOHHbLIE
MHTennekTyanbHble GyHKUUK, a Takxe
Mbilwb Yoga Mouse CO BCTPOEHHOM nasep-
HOW ykaskon. K npumepy, ynsTpaToHKui
HOyTOYyK Yoga S940 6bin pasdpaboTtaH C
yyétom notpebHocTen npodeccmoHanos,
HyXJalowmxcs B yoOOHOM U HagEXHOM
MHCTPYMEHTe Ans 0enoBoro obueHus.
Y1066 0BGECcnednTb YHETKYID rOS0COBYIO
cBa3b B Nobbix ycnosusx, Yoga S940
Nony4Ynn WHTENNEKTYyaNbHYl0 CUCTEMY
LUYMONOAaBEHNSI HA OCHOBE TEXHONOrNi
camoobyqatouweroca NN, kotopas asTo-
MaTu4eckm oTOUNBTPOBLIBAET OKPYXato-
WUt Wwym v npurnywaet GOHOBbLIE 3BYKU
BO BPEMS BUAEO3BOHKOB.

Komnanus Intel npeacrtasuna Hosble
npoueccopbl cemeincTtaa Intel Core gess-
TOro NOKOJSIEHUSA, KOTOPbLIE MOrYT UCNOSIb-
30BaTbCcs B el 6onee WMpoKoM cnekTpe
HACTOJIbHBIX CUCTEM. 3TV MPOLLECCOPbI
o6ecneyrBaloT BbICOKYIO NPOU3BOAUTENb-
HOCTb W OTKPLIBAIOT HOBbIE BO3MOXHOCTH
Oons co3gartenent KOHTEHTa n reriMepos
nodoro yposHsi. Ewe Intel npeactaBuna
HOBYIO JIMHENKY KOMMbIOTEPHbLIX NPOLEeC-
copoB — Ice Lake, Lakefield u cepsepHbitt
Snow Ridge. Ice Lake crtaHeT nepsbiM
noTpebutenbCkMm NpPoLEeccopoMm, npo-
1n3sogumMom no 10 HM TexHonorun. 3Tn
npoteccopbl No3BonsT Intel BoiIBECTN Ha
MacCOBO€E NPON3BOACTBO HOBYIO apXuTeK-
Typy Sunny Cove, 4TO NO3BONUT 3HAYU-
TeNbHO YBENUYUTbL MPOU3BOAUTENBHOCTL

, kKak 0ObI4HO,

nopaxaer obunnem yCTPOWCTB,

npeaHa3HaYeHHbIX AN BOCNPOU3BEAEHUA

BVHW/IOBBLIX FPaMniacTUHOK; 3TO U Mpo-

urpbiBaTenu, n TOHapMbl, U YCUIUTENN-
KoppekTopsb! (poTo 18).

Ha HbliHewHen BbICTaBKE COCTOSSACb
npes3eHTauus ycTpOMCTBa, HassBaHue KO-
TOPOro B aBTOPCKOM BapuaHTe 3BYy4uUT Tak:
ABTOHOMHbI OpurMHanbHbIi PoOnnkoBbIn
Mpusog NewArtVinyl "Magic Drive". N Bcé
c 6onbwoin 6ykebl. MpuBOA YKOMMNNEKTO-
BaH CUHXPOHHbLIM ABUratenem ¢ 60nbWwumM
KPYTALLMM MOMEHTOM, 3a C4ET Yero obec-
ne4mBaeTcsl ObICTPbI PaA3roH TAXENOro
aucka go HeoBxoouMoOW CKOpPOCTU 3a
2...3 c. Kopnyc pgsuratensi nOnHOCTbIO
OTAENEH OT CTofla NpouvrpbiBaTens, 4To
VCKNIlO4aeT 3N1eKTPOMarHNTHbIE HABOAKM U
nepenady Bubpaunn. Ponnk, no MHEHUIO
nobutenen nogobHbIX npuBoaos, obec-
neumsaet H6onee XuBoe, OUHAMWYHOE U
48TKOe 3By4aHue, CNoCcoOCTBYET NyHLLIemy
BOCNPUATUIO MY3blkallbHOrO Marepuana.

1 NPW 3TOM CHN3UTb 3HEpPronoTpebneHve.
Ice Lake saBnsieTca nepsoi nnatdopmon, B
KOTOPOW MCNONb3yeTCa HOBasi apXuTEKTy-
pa uHTerpupoBaHHolu rpadukn Genll c
noaaepxkor TexHonoruu Intel Adaptive
Sync, koTtopas no3BonsieT AobuTbecs
NNaBHOr0 W3MEHEHWUSI 4acTOTbl CMEHbI
KagpoB, Npu 3ToM rpaduyeckas noacvc-
TemMa ob6ecneynBaeT nNpPoOU3BOAMUTENb-
HOCTb cBblWwe 1 Tdnonc, 4To obecneyvsa-
eT 6onee SAPKUN reMMepckuin onbiIT u
6onee KOMMOPTHYIO PaboTy C KOHTEHTOM.
B HoByto nnarpopmMy MOOUNBHBLIX KOM-
NblOTEPOB BrEpPBbIE UHTErpupoBaHa Tex-
Honorus Thunderbolt 3 n HoBbIV CTaHaapT
6ecnpoBogHoli ceasm Wi-Fi 6, a Takxe
noaaoepXxvBaerca Habop MHCTPYKUWUNA
DLBoost anst yckopeHus 06paboTtku pabo-
4nx Harpy3ok npu paboTe ¢ 3agadamun NN.
Mpoueccop Ice Lake no3sonsier cospga-
BaTb CBEPXTOHKME W ynbTpamobunbHble
HOYTOYKM C BecnpeueneHTHO NPOJOIXN-
TeNbHbIM BpEMEHEM aBTOHOMHOW paboThbl.

Takxe Ha CES’2019 Intel nogenunacb
nepsbiMK NOAPOOHOCTAMN O HOBOW NNaT-
dopme knueHTCkux cuctem Lakefield,
KOTOpas BkMo4aer B cebsi apxuTekTypy
rmbpugHoro npoueccopa, paspaboTaH-
HYIO C UCMNOIb30BAHNEM NHHOBALIMOHHON
TexHonorun 3D-komnoHoBKKW Foveros.
Mnatdopma Lakefield copepxut natb
apnep, obecneynBaeT HU3KOE 3IHEProno-
TpebneHve n nNpu 3TOM BkAOYaeT NoA-
nepxky rpaduku n pgpyrux IP-6nokos,
nogcucteMy BBOAA/BbiBOAA W NaMSATh.
Bcé 310 no3BonseT CBeCTU K MUHUMYMY

KOHCTpYKUMNS TAaKOro ponukoBOro NpuBO-
[a XapakTepudyeTCsi HU3KUM YPOBHEM
pokoTa.

M3 gpyrvx HOBMHOK CTYAUW — HOBbIV
ToHapMm Long Life 14 Carbon SS ¢ nopa-
ctaBkoli "Black tower". 3Ta 14-aolimoBas
Mogenb npeacTtaBnseT coboi ToHapm,
BbIMNOMIHEHHbIM NO npuHuuny Gimbal (c
HU3KUM LEHTPOM TaxecTun). BepTukans-
Hble U rOPU30HTanbHble MOALLNMAHNKK
TOHapMa W3roToBNeHbl C BbICOKOW TO4-
HoCTbio. Tpybka 13 yrnesonokHa obnapaet
Manon Maccon, XOpOoLWMU aHTUpe3o-
HAHCHbLIMW CBOMCTBaMMu, BbICOKOW MpOY-
HOCTbIO K Harpyske. [Ana noAakalo4eHus
KapTpuaxa ucnonb3yertca cepebpsaHas
KOHTaKTHasa rpynna, 4to obecneyunsaeTr
O4EHb BbLICOKOE Ka4eCTBO KOHTakta u
ncknoyaeT 3dPEeKT UCKaxXeHus curHana
Ha KOHTaKTHOM nape. CbEMHas KOHCTPYK-
umsa nnardopmbl NO3BONSET ObICTPO U
yOoobHO YCTAHOBUTb W HACTPOUTb KapT-
puax c ronoekon. MukpomeTpuyeckas
ronoBka Mno3BONSIET HACTPOUTbL BEPTU-
KanbHbI yron TpekuHra. Perynuposka
NPUXWUMHOW CWNbl BbINOSIHAETCSH C MOMO-
b0 NPOTUBOBECA IKCLEHTPUKA C HU3KUM

paamMep nnatbl 1 AAET AOMNONHUTENbHYIO
rmbkocTe npu BbibOope rabaputos
cuUcTeMm.

Bce 3HatoT, 4T0 B SOony 04eHb XOpOLUO
OTHOCATCA K 3BYKOBOCMPOW3BEAEHUIO, U
nemoHcTpauma Ha CES’2019 Bo3MOXHOC-
Ten pa3paboTaHHOro er HoBoro dopmarta
360 Reality Audio — nonbiTka gaTb N0AAM,
MCNONb3YIOWMM FONOBHbIE TeNnedoHbl,
3By4aHue, KOTOPOEe CUNIbHO OTANYaeTCs OT
npuebl4HOro. MakTnyeckn B Sony Hay4u-
NMCb UMUTUPOBATL PeasibHbIi MUP, HO
3aKnagbiBaloT ero B 0Obl4HbIE HAYLLIHUKW.
OTO CcTano BO3MOXHbLIM C Pa3BUTUEM
DSP-npoueccopoBs ans 06paboTku 3ByKa.
MNpaBpna, ycnbiwarb, kak pabotaeT aTta
TEXHONOMMA M HackOoNbkO OHa MeHseT
3By4YaHMe, MOXHO TONbKO B CMOKOWHbIX
ycnosuax. N xanb, 4To Henb3sa B3SITb YXe
3anucaHHylo My3blky M nonyuantb 360
Reality Audio. Hy, a 4em 6onblie AC, Tem
nyywe 6yner pedynbrar.

PasymeeTcs, BCE BbILWEYNOMSAHYTOE —
nvwb Hebonbluas 4acTb TOro, 4To 6bINo
Ha CES’2019. Hy 4yT0 Xe, roBopsiT, octa-
BaTbCA ronogHbiM rnonesHo. K Tomy xe
BCero nuwsb rog octanca o CES’2020.

Mo marepunanam ces.tech, bfm.ru,
ixbt.com, 3dnews.ru, hi-tech.mail.ru,
mobile-review.com, venturebeat.com,
cnet.com, newsru.com, cnews.ru,
pcnews.ru, Lenovo, Samsung, Intel,
HTC, LG, Sony, TASS, AP.

LEHTPOM TSIXECTW, 4TO NomoraeTt cTabu-
nm3uposaTb ToHapMm. Cuctema nNpoTvBO-
[EenCTBNS CKaTbiBalOLLEN Cuie oTin4aeTcs
NPOCTOTON M yOoOCTBOM HACTPOWKW.
Bonbwas anvHa ToHapma obecne4vBaeT
MUHUMAaSbHYIO OLINOKY CNneaoBaHUs UMb,

Komnanua Minimal Audio nepsuiii pa3
y4acTBOBana B BbiCTABKE B MPOLUNOM roay.
HbliHe OHa noka3ana kak OOHOBAEHHbIE
npexHue, Tak U HOBble CBOW MOAEenun
(poTo 19).

B askcno3uumn npeacTaBneHbl OBe
ngyxnonocHele AC. Kak v B npoLunbin pas,
nx BY-cekumsi npencrasnser cobon rny-
60KUi NPAMOYronbHbIN pynop. HY-cekuus
ogHon u3 AC wumeeT akyctuyeckoe
odopmneHre "nabupuHT' C BbIXOAOM B
non, B gpyron — ¢$a3onHBEPTOp, BbiBE-
OEHHBIN HA NepeaHIoD CTEHKY Kkopnyca.
O6e Takme AC MOXHO CMeno yCTaHaBnu-
BaTb B HEOONbLLIOM NOMELLEHNM BIIOTHYIO
K CTeHe, Ha paboty HY-3BeHa 37O He
nosnusieT. JINYHO MHE He NOHPaBUCH KX
[un3aliH B 3KOCTUNe — S BCE-Takn NpuBep-
xeHew, "knaccukn”.

HoBbIli ycunutenb, Kak 1 B NPOWbI
pas, oTnmyaeTcsa paboTon B knacce D, HO
Tenepb OH BbINOMHEH NO NPUHLMNY "OBOM-
Hoe MOHO". Ycunuteno n AC 6binu coeau-
HeHbl kabensiMm COBCTBEHHOro W3roToB-
neHus.

Komnanus Phant Audio npencrtasuna
ycunutens Model A28 n akyctudeckue
cucTeMbl, Ha3BaHHble 6e3 3ateit Model
ONE (¢poTto 20). 3ta komnaHua — aebio-
TaHT BbICTaBKW, HO HE HOBUYOK B TemMatu-
ke. PaHee pa3paboTinky aKTUBHO W
yCrewHo 3aHUManncb aBTO3BYKOM.

NlamnoBbli cTepeoycunutens Model
A28 Ha namnax 6IM36C BbINONHEH NO



cxeme "ABOHOE MOHO". BbixogHble
TpaHchopMaTopbl HAMOTaHbI NO YHWKab-
HOW aBTOPCKON TEXHONOrMU CEKLNOHNPO-
BaHWSA M UMEIOT NONOCY NPONYCKaHWA He

meHee 100 klMy. Bnok nutaHua cooepxuvT
4eTbipe BbINPAMUTENbHLIX MOAYNS, UMEIO-
WMX OBLUYI0 CUCTEMY MUKPOKOHTpONNEp-
HOrO ynpaBs/ieHUs1 U CUHXPOHM3auuu. Bobl-
xo4Haa mMowHocTe — 28 BT, nonoca npo-
nyckaHua — 5 u...100 kl'y, koadduum-
eHT rapmMoHuk — 0,025 %.

Axkyctuka Model ONE — ato aByxno-
NIOCHbIE TPOMKOroBopuUTENN, 0DOPMNEH-
Hble B CTU/IEe PETPO: KOPMNYyC AN FONOBKM
HY-CH (npodeccronanbHas ronoska ana-
MeTpoM 15 OioiMOoB) BbINOSIHEH U3 MacCu-

Ba ay6a, pynop akyctuyeckoro odbopmne-

Hua BY-ronoBkm — u3 maccusa Oyka.
O6uwasa mowHocTb cuctembl — 130 Br,
HOMUHanbHoe conpoTueneHve — 8 Om.

Buicokas 4yBcTBUTENBHOCTL AC, paBHas
96 nb, nos3BonsieT UCNonbL30BaTb €€ He
TONBKO C TPAH3UCTOPHBLIMU, HO N C OOHO-
TakTHbIMW  1aMNOBbLIMKU  yCUAUTENAMN
Hebonbwon mowHocTtu. [lonoca BocC-
npounasoamMbix YactoT — 30 u,...20 kM.

MNpenctaButenn 00O PALABS u3
Cankr-lMeTepbypra npvsBe3nn Ha BbiCTas-
Ky KaKk 0BHOBNEHHBIN yeunuTens AE25, Tak
n HoByl mogenb AE50/-001, a Takxe
HOBble akycTudeckue cuctemol ACE2-001
(doTo 21).

O6a TPaH3UCTOPHbLIX yCUAnTens nme-
10T OAMHAKOBYID KOHUENUWIo, U pasnu-
4yuss B HMX OoNblUel 4acTblo KOnAu4ye-
cTBeHHble. Ycunutenb AE25 Takxe oc-

HOBaH Ha cxemoTexHuke AE25-001,
nokasaHHOro B npownoMm roay, 3a
MUCKNIIOYEHNEM BbIXOOHOMO Kackaga, OH
HECKOMbKO YNPOLWEH, 4TO NpPakTU4eckun
He oTpaxaeTcs Ha kadecTBe. AE25
MMeeT KOMNaKTHble pa3Mepbl 1 XOPOLLO
noaxoauTt ans pabotel ¢ AC umnenaH-
com 6 n 8 Om. Ycunuteno AE50/-001
vmeeT 60SbWOKN 3anac No TOKy, Y4TO NO3-
BonsieT eMy paboTaTb HAa NOIHOM MOLLHO-
ctn ¢ AC, umerowmmMmu nposan nmnenaH-
ca go 2,7 OM. MHoOrokpaTtHo yBenuyeHa



naowagb TEennaooTBOAOB, YTO
NO3BONANAO  YBEAWYUTb  TOK
nokoa Ao 3,75 A n npu 3TOM
CHU3NTb TemnepaTtypy BbIXO4-

HbIX TpaH3uCcTOpOB. [laHHas mMopaenb
OAMHAKOBO XOPOLUO NOAXOANT Ana pado-
7ol ¢ AC conpotusneHnem 4 n 8 Om. B
yCUAUTENAX NOOaBNEHbl NepexoaHbie
npouecchl NPy BKAKOYEHUN N BbIKIOYE-
HUKM ycunutensa. Bxog v Bbixog 13 "cna-
wero” pexuma ocywwecTBASOTCA C NyNib-
Ta 1Y, a Takxe HaxaTuemM 3aHkogepa Ha
nepeaHen naHenn ycunutens. Perynn-
pOBaHUE FPOMKOCTU W NepeknyeHue
BXOO0B OOCTYNHO Kak ¢ nynsta Y, Tak n
C nepeaHer naHenn ycunutens.

OCHOBHbIE TEXHWYECKne XxapakTepuc-
TUKM: BbIXOOHAA MOLLHOCTb pasBHa 25 BT
(AE25) n 50 BT (AE50/-001); nonoca pa-
6ounx yactotr — 5 Ny...200 kly; ckOpOCTL
HapacTaHus BbIXOAHOrO CuUrHana — He
mMeHee 50 B/MKC; HENMHENHbIE NCKaXEeHNA
He npeBblwaloT 1 %; BbIxogHOE CONPOTUB-
neHne — He 6onee 0,3 Om (AE25) n
0,2 Om (AE501-001).

AkycTuyeckas cuctema ACE2-001
ABASETCA pas3BuTMem cuctembl ACE2,
npeacTaBneHHoON Ha BbicTaBke B 2016 T
AkycTuyeckoe odpopmaeHue — 3akpbl-
Tblh AWWK, KOAUYecTso nonoc — 2,5.
BHyTpeHHee coaepxaHue KOpPEeHHbIM
obpa3omMm nepepaboTaHO: YCTAHOBEHbI
apyrve ronoBku, NPUYEM pasmep ronos-
kn CY-HY ctan 6onbwe. Kpoccosep no-
cTpoeH Ha ¢unbTpax beccens BTOporo
nopanka. B kpoccoBepe npumeHeHbl
komnnekTyowme Mundorf, BelcokokavecT-
BEHHble MeTanNoNAEHOYHbIE PE3UCTOPSI.
Monoca BOCNPON3BOANMbBIX 4aCTOT —
63...20000 My, 4YyBCTBUTENBHOCTbL —
89 nb.

KynbTypHo TexHudeckun kny6 KTK
"Ctyaua 300" n dupma Natural npen-
CTaBWM camoe cTapelillee Ha BbICTABKE
3BYKOBOCMpOU3BOAsLLEE YCTPOUCTBO —
gencTteylowmin  rpammodoH  Vicrola
Bbinycka 1911 r., a Takxe npourpoiBaTenb
BMHUNOBbIX AuckoB Commonwealth,
OBYXO0POXEYHbIV KaTyLEYHbI CTYyaAnn-
HbIn MarHuTodoH Studer C-37 v ctyonn-
Hble MOHUTOPLI RCA LC-1A Bbinycka raoe-
TO cepeauHbl Npownoro Beka (¢poro 22).



N3 coBpemMeHHbIX YCTPOUCTB Oblnun
npeacTaBfeHbl XOPOWO W3BECTHbIe NO
MpoLWbiM BbICTABKAM U OPUEHTUPOBAH-
Hble 6onblie Ha NnpodeccuoHanbHoe 060-
pyaooBaHME YyCUAUTENb-KOPPEKTOP AN
npovrpbiBaTenen rpamsannucu n ycunm-
Tenb BOCMPOU3BEAEHUA AN CTYAUNHbLIX
KaTylweYHbIX MarHMTopOHOB CO CKOPOCTS-
Mu aBuxeHus nentol 19,05 1 38,1 cm/c.

[MaBHan 0COHBEHHOCTb yCUANTENSA-KOP-
peKTopa COCTOUT B TOM, YTO OH NO3BONSET
OCYLLECTBAATb YaCTOTHYIO KOPPEeKLMIO ANa
OCHOBHbIX CEMW MWPOBbLIX CTaHAAPTOB
3BYKO3anucu, KOTOpble WCMOb30BaNUCh
npu Npon3BOACTBE MNAACTUHOK PadHbIMK
3BYKO3anuCbIBAOWNMN KOMMAHUAMU B
pasnuyHble nepuoabl BpemeHwn. Bce co-
BPEMEHHbIE KOPPEKTOPLI PEANN3YIOT TOSb-
KO coBpeMeHHbIN cTaHaapT RIAA, noatomy

npu NPOCAYLIMBAHUN CTapbIX rpamnnac-
TUHOK [aloT HECKOJIbKO UCKaXEHHbIN
Tembp 3By4aHus. Koppektop nmeet aByx-
BONOYHYIO KOHCTPYKUMIO — BROK NUTaHus
HaxoauTCs B OTAENbHOM Kopryce.

KB 3BykoTexHukn "TPU B” n3 TaraH-
pora npogonxaet pa3paboTkn fnamnoBon
TEXHWKMW, HayaTble TanaHTINBbIM NHXEHe-
pom Bnagnmupom Ctapoaybuesbim.

Ha BbicTaBke 6bin NpeacTaBneH pag, Ho-
BbIx akcnoHaTtoB (¢poTo 23). Cpean HUX —
NamMnoBbl TMBPUAHBLIA yCUAUTENb, COCTO-
AWM N3 NpPeaBapuUTENbHOrO ycunuTens
PA-010 v okoHeuHoro ycunutena A-010.
MpenBaputenbHbln ycunutenb — namno-
Bbli C TpaHCHOPMATOPHBLIM BbIXOAOM,
KEHOTPOHHbIM BbINPAMUTENEM, UMEET Nlam-
noBbI CTabunNn3aTop aHOOHOro Hanpsxe-
HWS 1 CTaBMNN3ATOP HAKaNbHOMO HaNPsXe-
HUS C PEXUMOM AEeXYPHOro Hakana. Ycu-
NIMTENb MOLUHOCTU — TPAH3UCTOPHLIN B
KOHCTPYKLWN "OBOMHOE MOHO"'; OH paboTa-
eT B Knacce A ¢ TokomM nokos 2 A. BeixogHas
MoLWHOCTb — 15 BT, nonoca ycunnsaembix
yactotr — 15 Nu...80 klu.

JlamnoBbIt 0QHOBROYHBIN yCUnUTENb-
koppekTop RIAA mogenu RPA 010 nmeet
OBYXKACKagHyl0 CTPYKTYpy C NacCuBHOMN
Luenblo KOppekLmu 1 TpaHCHOPMaTOPHbIN
BbIX0A,. YCTPONCTBO OCHALLEHO KEHOTPOH-
HbIM BbINPAMWUTENEM, NaMNOBbLIM CTa-
61UNM3aTOPOM aHOAHOrO HaMPSXeHUs un
VHTerpanbHbiM cTabunmulaTopom Hakana.

[MBpuaHbI NAaMNOBO-TPAH3UCTOPHbLIN
yCcunuTenb ONS roNoBHbIX TenedOHOB.
MMeeT aBa BbIXOAA, PACCUYUTAHHBLIX HA
Harpysky conpoTtusneHvem 16...600 Om, a
TakxXe BbIxoa MowHocTbio 1 BT ana AC co-
npoTtusneHnem 8 Om. lMNonoca ycunusae-

Mbix 4acToT — 2 Iu...100 klMy, no
ypoBHio -3 ab.

Takxe Oblna npeacrtaBneHa
TpéxnonocHas AC B OTKPbITOM
Hernybokom kopnyce. Mx oco-
6eHHOCTb — WUCNoNb30BaHWE
pasgennTenbHbIX dunbTpoB
nepBOro nopsaka.

Crtyoua pectaspauun Free
Top Angpes banakupesa
(poTo 24) 3aHnmaeTcsa pec-
TaBpaunen doHorpamm, BO3-
Bpallas ux B ucxogHoe goma-
CTEepUHroBoe cocTosHue, 60-
fiee TOYHO COOTBETCTBYylOLLEE
camoi nepBOW, M3HAYanNbHOW
3anucu eweé A0 BCEBO3MOXHbIX
obpaboTtok. CTyans BoccTaHaB-
fBaeT Apkoe U XuBoe 3By4a-
HUe cTapbix ¢oHorpamm, a
TakxXe M UX HOBbIX nepensga-
HUN.

CpoenaHHble B NPOLLIOM BEke
3anvcu, HO OOCTyMHble celvac
TONbKO HA BWHWOBbLIX WU Ha
KOMNaKT-guckax, no kKayecrtBy
3BYy4YaHWA HEpPeaKo O4YeHb Jane-
KW OT COBEpLUEHCTBA — [/iaB-
HbiM 06pPa30oM MOTOMY, HTO Tex-
HUKA W TEXHOMOrMKM MPOLUAOro
BeKa TaKxXe Oaneku OT coBep-
weHcTBa. Kpome T0Oro, BUHUNO-
Bble MAACTUHKM 3anucblBanncb
3a4acTylo C YeTBEPTON, a TO ”
nATON MacTep-neHTol. [la wn
Ka4yecTBO X MO0 OblTb HEBbI-
COKUM MpWU CTapbiXx TEXHONO-
rusx. A Beab KPOME CHUXEHUS
kayectea ¢doHOrpaMmmbl n3-3a

BAVAHUA TPaKTa, 3anncu eLwe n KoMmnpec-
cupoBanu. CoBpeMeHHble NepensnaHuna
cAenaHbl B iy4LLEeM Cy4yae Ha OCHOBE CTa-
PbIX MacTep-nNeHT 1 NEPEHOCAT HA HOBbIN
HOCUTENb BCe cTapble npobnemsbl. Ho Bo3-
HUKAIOT N HOBble — HaNPUMep, uapanuHol
Ha rpamnnacTuHkax. Kak okasanocs,
BOOXHYTb HOBYIO XW3Hb B CTapble 3anvcu
MOXHO C MOMOLLIbIO COBPEMEHHbIX UMdPO-
BbIX TEXHONOrMn. TexHonorum pecrtaepa-



UMM BECbMA HEMPOCTbI, €CTb U aBTOPCKOE
Hoy-xay [2]. Bcé aT1o pa3BuBaeTcs, Hakan-
NMBaeTCa OnbIT, ynydwaeTcs obopynosa-
Hue. KayecTBO 1 TOYHOCTb pecTaBpaunn B
CBA3U C 3TUM CTAHOBATCS BbIlLE, HO TPY-
[OEMKOCTb BeiMKa — Ha MOJMHbIA LWKA
pecTaBpauuuv rpamniacTUHKN MOXeT YATN
okono mecsua. OgHako pesynbTat Toro
CTOUT: OTPECTaBpupoOBaHHaa 3anuchb NPo-
CTO OXMWBaeT, B Hel nosensetcs Honbwe
aywun, 3ByK npubanxaetcs K TOMy, KOTO-
pbI CO34aBanu My3blkaHTbl NPV 3anucu.
Tak 4TO NOAO6HLIE PABOTHI, KaK U TEXHOO-
rv, O4eHb 4axe NpuBEKaTesbHbl, U ras-
HOE, OHW BO3BPALLAIOT K XWU3HU KYNbTyp-
Hoe Hacnegue.

Nabopatopua Dorius npegcrtasuna
HoBble AC Dorius Unica Prima (¢oTo 25).
310 wupokononocHole AC C BbIHOCHbLIM
CynepTBUTTEPOM, akycTudeckoe OpOopM-

NIeHNe — MHOrOKaMepHbIN aKkyCTU4eCKnin
TpaHchopmaTop. 70 yxe He nepsbie AC ¢
Takmum odpopmneHuem. Kaxaplii rog Ha Bbl-
CTaBke AEMOHCTpMpyeTcs HOBOE wu3ae-
NiMe, N MHOTUE N3 HNUX NOCTPOEHbI Ha 3TOM
npuHumne. Korga Bnepseble CAbILWNLLbL 3BY-
YyaHue aTux AC, cpa3y BO3HMKaeT BOMpPOC:
"A roe cnpsaTaH cabeydep?” Odencrteu-
TefbHO, KOIMYECTBO HN3KUX HYacTOT He CO-
OTBETCTBYET TeM HEOONbLIMM LLIMPOKOMO-
JIOCHbIM rOSIOBKAM, KOTOPbIE YCTAHOB/IEHbI
B AC. Takoi MouHbii 6ac obecneynBaet
HeoOblYHOE akycTudeckoe odopMneHue,
noaTBePXAEHHOE NaTeHToOM Ha nsobpete-
Hne. dupMeHHas pa3paboTka — MHOroka-
MEpPHbLIA aKyCTU4eckuin TpaHchopmatop,
NO3BONAIOWMIA COrnacoBaTb ANHaAMUYeE-
CKYIO FOfI0BKY C BO3AYLUHOW CPEeAoW B LWK-
POKOW nosoce 4acToT. ATOT TpaHchopma-
TOp npeacTaBaseT coboi CNOXHYK reo-
METPUYECKYIO KOHCTPYKUMIO, B KOTOPOM
BOJIHOBOE COMpPOTUBAEHWE yObIBAET NO NMy-
TV pacnpocTpaHeHus 3Byka OT AuHamunye-
CKOWM TOfIOBKU K U3nyYaloLemy OTBepC-
Tvi0. B nepBor kamepe Bo3ne rosoBkun Co-
30aETCA BbICOKOE AaBfeHve npu Manom
0OBEMHOM CMeLLeHUN, K BbIxogy W3
Kopriyca OaBneHWe noHwxaeTcs, a 00b-
E€MHOe CMelLleHne HapacTaeT. Takas KOH-
CTpyKuus npeacTasnseT coboi KoMnakT-
HbI aHanor pynopa vnv BOAHOBOAA nepe-
MeHHOro cedvexus. NMoabopom reomeTpun
3NEMEHTOB KOHCTPYKLMU MOXHO COrnaco-
BaTb B OTHOCWUTENbHO LUMPOKOW Mofoce

4acTOT BXOAHOE aKyCcTuyeckoe ConpoTuBe-
fieHVe BOMHOBOAA C rONOBKOW, a BbIXOA-
HOE — C OTKPbITbIM MPOCTPAHCTBOM.
TpaHcpopmaTop obecneynBaeT yBenuye-
Hue otoayn no 20 gb nNo cpaBHEHWIO C
rofioBko B 6eCKOHe4YHOM 3kpaHe. Id-
dekTMBHas paboTa Takoro ycTtpomcTea
pocTturaeTcs B npegenax TPEX-4eTbipéx
okTaB. MeHsis reomeTtpuyeckue napa-
MEeTPbl KOHCTPYKUUU, MOXHO ChHOPMUPO-
BaTb nAuHenHyto AYX B paboyen nonoce
4acToT, a Takxe koppektupoBatb AYX un
dYX. B pesynbraTte
Ka4yecTBEHHas LUMPOKO-
nosiocHas ronoBka cno-
cobHa obecneunTb Hac
Ha YpOBHE Xxopolien
HY-ronoBku. MapameT-
pbl  NpeacTaBAeHHOMN
AC: mowHocTb — 90 Br,

nonoca BOCMPOW3BOAUMbLIX 4acTOT —
30 ly...30 klNy (paBHOMEpPHbLIN y4aCTOK
40 Ny...22 kl'4), 4YYBCTBUTENBHOCTb —
97 nb, conpotneneHne — 8 Om.

B BbIHOCHOM cynepTBUTEpPE WCNOJb-
30BaHbl NEHTOYHbIE ronoBku [1. ManuHos-
ckoro (Viawave Audio) B oononHuTENb-
HOM pynope.

000 "3pupaH Ayamo™ nokasano psg
aKyCTUYEeCKUX CUCTeM U ycunutTenen
(dpoTo 26). Cpean Hux npeacTaBneHbl
yX€e M3BECTHbIe NO MPOLLIbIM BbICTaBKaMm
HanonbHble TpéxnonocHble AC Capella ¢
©$a30AnHENHBIM KPOCCOBEPOM U [0BOSIb-
HO HeopaunHapHbIM HAabopoM AuHamuue-
ckux ronoBok: B nosoce CY npumeHeHa
cTapas OTe4YeCTBeHHas LUMPOKOMOAOCHas
ronoska 4A-28.

AeyxnonocHaa AC Orion — HoBas pas-
paboTka. MNpu HebonbWNX COOCTBEHHbIX
pa3mepax oHa NoO3BOASET NOAYYUTb NO-
HOUEeHHOe, 4OCTOBEpPHOe 3By4YaHue. Joc-
TaTO4HAA YyBCTBUTENBbHOCTb U BbICOKAS
HOMWHANbHAA MOLHOCTb PaCLINPAIOT
BO3MOXHOCTW wucnonb3oBaHus. B AC
npumeHEH kpoccoBep, obecneyusa-
IO XOopoLlee cornacoBaHve rofioBoOK
no ¢ase. Nonoca BOCNPON3BOAUMbIX 4aC-
TOT — 45...23000 4, HOMUHaNbHAA MOLL-
HOoCTb — 250 BT, 4yBCTBUTENBHOCTL —
90 ob, HOMUHanNbLHOE COMpPOTUBNEHUE —
8 Om.

OGHOBAEHHLIA TNMOPUAHBLIA YyCUANTENb
MoLHocTu 6e3 oben OOC Universe nme-

€T yCunuTe b HanpPsXXeHWs, BbINOSIHEHHbIV
Ha namMnax, a yCununTenb Toka — Ha TpaH-
3ucTtopax. bnarogaps ucnonb3oBaHuio
flamn 3By4aHuve nosnyyaetcs 60see X1MBbIM
1N eCTecTBeHHbIM. TPaH3UCTOPHbIN yCUn-
Tenb Toka 061aaaeT BbICOKMM KO3apduum-
eHTOM aemMndupPOBaHnS, a TakxXe BbICO-
KuM BbicTpogencTenem. 3T0 NO3BONSET
noakKMo4aTh K ycunntesno abCconoTHO io-
6ble AC. OH ngeanbHO NOAOMAET HE TOMb-
KO ANS BbICOKOYYBCTBUTENBLHOW, HO U NS
MeHee 4yBcTBUTENbLHOM AC, KOTOPOW Tpe-

ByeTcs M3paaHas MOLWHOCTb, 4TOObI O0-
BUTbCA Haunyylero ka4yectsa 3Byka Mnpu
peanucTnyHon auvHamuke. B ycunutene
NpUMeHeHbl BbICOKOKA4YeCTBEHHbIE TPaHC-
dopmMaTopbl C MOHUXEHHOW WHAYKUWEN,
NnoABepXeHHbIE 3/1IeKTPOMArHUTHbLIM NO-
MexaM y31bl 3alLmLLeHbl 3kpaHamMu. TexHu-
yeckve napameTpbl: HOMWHANbHAA MOLLL-
HOCTb paBHa 150 BT, HOMuHanbHOE conpo-
TnBneHue Harpyskm — 4 n 8 Om, nonoca
ycunueaemblx yactotr — 0,5 MNu...1 Mly,
BbixogHoe conpoTusnerHne — 0,01 Om, ko-
3OPUUNEHT HENMHENHbBIX NCKaXEeHUNn —
0,04 %.

MoamockoBHas nadopatopus MEGA-
NOM Audio Lab npeacraBsuna Ha BbiCTaB-
ke ycunutenb (¢poTto 27), B 3BYKOBOM
TpakTe KOTOPOro WCMONb30BaHbl TObKO
nonesble TPaH3NCTOPbl. X OCHOBHOE OT-
i4me oT BUNONSPHBIX 3aknyaeTcsa B 60-
niee Nonoron NPOXoAHON XxapakTepucTuke,
NO3TOMY CMEKTP WCKaXeHWNn orpaHuyeH
rapMoHukamn H1U3koro nopsigka. Mo ceo-
MM CBOWCTBAM NONEBblE TPAH3UCTOPLI
6onee NOXoXun Ha INEKTPOHHbIE NamMnbl U
NOTOMY NMEepPCMeKTUBHbI O BbICOKOKa4e-
CTBEHHbIX 3BYKOBbIX TPAKTOB. [MOAHOCTLIO
npenmyLLecTBa MNOAEBbIX TPAH3UCTOPOB
aBTOP KOHCTPYKUMM NOCTapancsa packpbiTb
B TpakTe 6e3 GunonapHbIX TPAH3UCTOPOB.
YMY3 nocTtpoeH no apxuTtektype "ABou-
HOE MOHO", MPUYEM MUTAHUE BbIXOOHbIX
KackagoB cTtabunuavpoBaHo. BbixogHas
MoLHocTb YM34 — 2x30 BT Ha Harpy3ke
8 Om, nonoca ycunvBaeMbix 4acToT —
1 Ty...1 MMy, 3ByyaHvne oTnuyaeTcs Oe-
TafbHOCTbIO HA BbICOKMX YACTOTax N XOpo-
wum koHTponem HY-ronoskn AC Ha Hu3-
Kux. C HUM YETKO NOKANM3YIOTCH KaXyLLn-
€Ca UCTOYHUKN 3BYyKA, GOPMUPYIOTCS WK-
pokas 3BykoBas naHopama v 6onbLuas riy-
Bu1Ha CueHbl.

Mpoaykuuns Jlabopatopuu BK Bane-
pua Kpamapa B 3TOM rogy No4Tu He u3me-
Hunacb (poTo 28). XopoLwo 3HaKOMbIM Mo
NPOLLUbIM BbICTaBKaM YCUAUTENb — MEH-
TOAHblE NAaMMNOBble MOHOBNOKN, paboTato-
wme B knacce AB ¢ TOKOBbIM BbIXOAOM 6e3
0OpaTHOM CBA3U, NX BbIXOOAHAA MOLLHOCTb
pocturaet 35 BT.



TpéxnonocHble AC C OTAENbHON CeKum-
el HY nonyyunu Hosbie kopnyca. AC ocHa-
LieHa cneunanbHo pa3paboTaHHbIM KPOC-
COBEPOM ANs COrnacoBaHHon paboTbl C
BbIXOAHbIM KackagoM NpeacTaBieHHOro
ycunutens. OCHOBHblIE U3MEHEHUS KOCHY-
JINCb CXEMOTEXHUKW U KOMMAaeKkTauuu
KPOCCOBEPOB.

Poccuiickoe Hay4HO-TexHUYecKoe npea-
npustne Profil Audio 3aHumaeTtcs npo-
eKTUpoBaHMeM W MPOU3BOACTBOM Bbi-
COKOKA4YeCTBEHHbIX YCUNUTENEN U CUCTEM
03ByYMBaHUS.

MNpeanpuatve npeacTaBuUnO TpaH-
3UCTOPHBIN  UHTErpanbHbin  ycunuTenb
PAS-240 c BexTtopHoinn OOC (¢dpoTo 29).
Y10 Takoe BekTopHas OOC MHe He 00b-
SAICHWUU, COCNABLUNCL HA GUPMEHHOE HOY-

xay, HO 3Ta TexHonorus obecneyunsBaeTt
OYeHb Manble HENUHENHbIE UCKAXEHUs U
3By4aHue 6e3 "TpaH3UcTopHOro" wnun
"namnoBoro” okpawwuBaHusa. BeixogHas
mowHocTb — 120 BT, nonoca BOoCNpous-
BOAUMBbIX YacToT — 2 lNu...100 klu, ko3d-
OUUMEHT HEAUHENHbIX WCKAXEHUNn —
0,0045 %, ko3PPUUMEHT UHTEepMOoZyNs-
LUMOHHbIX uckaxeHun — 0,0064 %, cym-
MapHas €MKOCTb KOHOEHCaTopoB B
dunbTpe nutadms — 200000 mkd.
KabenbHasi npoaykuums Obina npea-
ctasneHa ¢upmamu VectorVox wu
ArtCables. B ux accoptumeHTe BCe BUAb!
kabenen: akyctuyeckue, mMexoOnouyHble,
ceTeBble, Pa3HOW KOHCTPYKUMU, Pa3HbIX
pa3mepoB, pa3HON CTOUMOCTU. ACCOp-
TUMEHT CcTaHoBUTCSA Oonee pasHoobpas-
HbIM, @ camun kabenu — Bonee TONCTbIMU.
Ha camom gene BnusiHue kabenen Ha 3ByK
CUNbHO npeyBennyeHo (0CobeHHO ceTe-
BbIX), HO koHuenuua Hi-End’a obs3biBaeT
MMeTb B COCTABE CUCTEMb! BHYLLUMTENBHO
Bbirnaasaume kabenm. M mx MoxHo 6bino
BbIOpaTh Ha NGO BKYC U KOLLENEK.
Kpome noseneHus 3aBcerpataes, kak
cpenuv y4aCTHUKOB, Tak U cpeau nocetun-
Tenen, BbicTaBka Hayana obpactatb u
COBCTBEHHbIMU Tpaguumsmu. OgHon un3

TakMx XOpOLNX TPaauUMin, No-BUANMOMY,
ctaHoBuTCca nposegeHue /. Ceobogon
macTep-Kiacca no nNpUMeEHeHWio mMeToaa
FSQ pnna oueHkn kayecTBa 3By4aHuA
ayauocucTtem (Fast Sound Quality — tect
ObICTPON OUEHKW KayecTBa 3By4aHus, B
2001 r. meTog 6b11 ONYHAUKOBAH U NPUHAT
MexayHapoaHbiM  0OLWEeCTBOM ayauo-
uHxeHepos AES) [3]. Kak n B npowsom
rofy, MacTep-Knacc Bbi3Baf OrPOMHbIN
WHTEpEecC, 3an ans npo-
cnywmBaHun 6uii 3anon-
HEH noceTuTensmMu A0
oTkasza. Ha HEM Obinu
HarnsagHO NPOAEMOHCT-
pUpOBaHbl Kak BO3MOX-
HOCTW TecTa n nNpaBusib-
HbIA NOAXOA K TeCTUpO-

BaHUIO annapaTypbl, Tak U TO, Y4TO Oaxe
OObl4HbIA  4EeNnoBeK, He SABAAIWUNCS
ayAMO3KCNEPTOM, MOXET Hay4uUTbCA Oue-
HUBATb HE TOJIbKO OBLLME XapaKkTepUCTUKN
KayecTBa 3BY4aHWUS, HO U PSS €ro TOHKOC-
Tel. Ha mon B3rnsa, nposBegeHue Takoro
MacTep-knacca no3eonseT 06bIYHbIM CAy-
WwaTensM OPUEHTUPOBATLCH B OCOBEHHO-
CTSIX 3BY4aHUS, NOHUMATb, 4TO U KaK HaAo
cnywartb, a Takke GopmMMpoBaTb OLEHKWN
CaMOCTOSITENbHO.

NHTepecHO OTMEeTUTb, YTO MHOroneT-
HUWI CNOP O TOM, Kakne YCURUTENU fy4lle —
OAHOMNONOCHbIE UAU MHOFOMOMOCHbIE,
HaxoQuT CBOE OTPaXeHue 1 B 9KCrnoHaTax
BbICTaBkM. MHOrononoCHbIE yCUNUTENU
perynsipHo NPUCYTCTBYIOT Cpean 3KCno-
HaTtoB. B npownom rogy AC ¢ Takumwu
ycunutenamu 6binn npeactasneHb Kb
"®opacayHpn” Ceprea [lposopoBa u
Opus Jluxosona n nabopatopuei APSON
AnekcaHgpa Cobipuuo. B 3TOM rogy MHO-
rononocHble cuctembl nokadanu Kb
"KneBep Ayauo” Anekcangpa MypuHosa
n Fplay-acoustic Esrexus lopnosa.

OpQHONONOCHBIN YCUANTEND B KaXAOM
13 CTepeokaHanoB COAEPXUT OAUNH yCUnmn-
TeNb MOLLHOCTM 3BYKOBOW 4acToThl
(YM34), koTOopbIi BOCNPOU3BOAUT BECH

4aCTOTHLIN AManNa3oH curHana. AToT ycu-
NeHHbI curHan noctynaet B AC, rae kax-
[as 13 rofioBoK nogkoYyeHa yepes nac-
CUBHbIA OUNBTP, BbIAENSIOWNA HYXHYIO
nosnocy 4acToT. [JJOCTOUHCTBA TAKOro yCu-
NNTENA: NPOCTOTa — CNOXHble GUNLTPbI
nepeHeceHbl B KOSIOHKU, U "BCEAAHOCTL" —
K OAHOMOJIOCHOMY YCUAUTENID MOXHO
nopkniounte nodbyto AC. HepocTtatku
nopobHoro peweHus: ¢unbtpol B AC

BKJIIOYEHbI MOCNEAO0BATENBHO
C ANHAMNYECKUMN FONOBKaMU
1 BHOCHIT 3aTyxaHWe B CUrHan;
HEBO3MOXHO TOYHO HACTPO-
UTb ¢)VIJ'IprbI, TakK Kak nmMmne-
[AHC ANHAMUYECKUX FONOBOK
3aBUCUT OT HYacTOThl; Kaxaas
AuHamuyeckas ronoska AC
"4yBCTBYET" BbIXOAHOE COMpo-
TUB/IEHWE YyCUAUTENs 4yepes
cBon GuUNbLTP, N He Bcerga
Takoe BbIXOAHOE COMpOTUB-

ieHne UCTOYHUKA curHana siBnaeTcs gns

rOJIOBKU ONTUMAbHbIM.

MHOrononoCHbLIN ycunutenb COAEPXUT
3N1EeKTPOHHbIE PUNLTPLI, pasgensiolme
CUMHaN Ha HECKOMbKO 4aCTOTHbIX NOJOC.
Kaxpas n3 atux nonoc ycunmBaeTcsi CBO-
M YM3Y, BbIxOAHbIE CUrHAMbI KOTOPbIX
nOCTYNaIOT HEMNOCPEACTBEHHO Ha FOI0BKM
AC. MHorononocHble ycunutenu gns 3sy-
KOBOCMNPOU3BEAEHUA NOABUANCH ele B
3py NamMnoBoin TexHuku. Toraa B pasHblx
4aCTOTHbIX KaHanax UCNoAb3OBaUCL He
TONbKO pasHble YCUAUTENWN, HO U pasHble
(HM3KOYACTOTHbBIA N BbICOKOYACTOTHbIN)
BbIXOAHbIE TPAHCHOPMATOPbI, HTO 3HAYU-
TENbHO YNPOLLANIO X KOHCTPYKUMIO.

MHorononocHas ayamocuctema nmeet
[O0BOJILHO MHOMO NPEMMYLLIECTB nepes, o4-
HOMoONOCHON. Bo-nepBbiXx, BO3MOXHO UC-
NnoNb30BaTb CNOXHble GUALTPLI (BNAOTb
0o undposbix) ¢ nobon xenaemon AYX.
NpUY4EM INEMEHTbI TaKNX aKTUBHbIX GUNBT-
pPOB MMEIOT Manbii pa3bpoc NapameTpoB 1
BO3MOXHOCTb MOACTPOWNKKU (pa3bpoc na-
pamMeTpoB 3nemMeHTOB GunbTpa [OMKEH
OblTb TEM MeHbLUE, YeM Bblle MOPSA0K
dunbTpa), a cammn GunbTpbl paboTaloT B
Hanbonee onTUManbHbIX yCcnoBusx. Takum
obpasom, AYX paspenutenbHbiXx PuabT-



POB MOJsly4aeTcsi O4eHb TOYHOW. Bo-BTO-
pbix, YM3Y4, pabotaiouwme B OrpaHuyeH-
HOW Nonoce 4acToT, UMEIOT MEHbLUMNE WH-
TepMOaynAUNOHHbIE (NEePEKPECTHbIE) UC-
KaXeHus, ycnosus nx paboTbl CTaHOBATCA
nerye. B-tpeTtbux, napameTpbl YM3Y kax-
[Or0 U3 YaCTOTHbIX KAHAN0OB MOXHO MOA-
CTpavBaTtb AN KOHKPETHOW AuHamuyec-
KO ronoBku. Hanpumep, NOBbLICUB BbIXO4-
Hoe conpoTuBneHne YM34, MOXHO He
TONbKO CHU3UTb HENUHEWHbIE UCKaXeHUs
ONHAMUYECKOM rOfI0BKU, HO U MOBLICUTL €€
[0OPOTHOCTb, UBMEHUTL YCNOBUA PaboThbl
B KOHKPETHOM aKyCcTuyeckom odopmie-
Hun. Takum 06pa3oM, MOXHO AOCTUMHYTb
OYeHb XOPOLWUX Pe3ynbTaTOB HE TONIbKO B
pexumax paboTbl ycunuTtens n guHamuye-
CKMX rOfIOBOK, HO M ONTUMU3UPOBATL
YCNOBUA UX B3aUMOAENCTBUA, yCUNUTENb
n AC okasblBaloTCa "cO34aHbl opyr Ans
opyra” B NPSIMOM CMbIC/1e 3TOro C/oBa.

B nonyymBlenca cumcrteme ycunutenb
MoxeT paboTaTb Tonbko ¢ 3Ton AC, TOHHO
Takxe n AC paboTtaeT TONbkO C 3TUM yCu-
nuTtenem. 310 yaobHO: nokynaTenb cpasy
npuobpeTaeT ABa BaXHENLINX KOMMOHEH-
Ta ayamocuctemMbl. OgHako Ha BbIOOP aky-
CTUHECKUX CUCTEM OYEHb HACTO BAMAET UX
pasamep — He BCeraa BO3MOXHO BNncaTb
60nbLuyio AC B NOMeELLEHME.

Ecnn MHOrononocHuln ycunutenb Bbl-
NnonHseTcs B BUAE oTaenbHoro 6noka, To
OH UMeeT A0BONbHO HBonblme rabapuTbl U
yCnoxHseTca kabenbHoe xo3ancTeo. Apy-
ro’i BapuaHT, O4YeHb yOayHbl HA NepBbI
B3rnag: aktmeHble AC, y KOTOPbIX ycunute-
v pa3meLlleHbl BHYTpu. B 3ToM cnyyae He
HYXHbl HW akycTuyeckue kabenu, HU cam
yCUAUTENb Kak OTAENbHbIA BNoK, XoTa n
BO3HMKaeT npobnema pa3MeLleHns BHyT-
pu AC ycunutenein n oTBOA4 OT HUX Tenna.
Takoe peleHne yCnoXxHsAeT U noaknioye-
HWE HEeCKONbKUX UCTOYHUKOB CUrHana, ux
KOMMYTaUMIO, PeryampoBky rPOMKOCTU U
Tembpa. OguH M3 BapUaHTOB pelleHus
npo6aemMbl — UCMONb30BAHWE OTAENBHOMO
6noka npenBapuTENbHOrO ycunutens,
OCYLLIECTBAAIOWEr0 KOMMYTauuio BXOAOB
N BCE HEOOXOAMMbIE PEerynvpoBku, Mnpwu
3TOM YCUAIUTENN MOLLHOCTU C aKTUBHbIMU
dunbTpamu pasmewaiot BHyTpu AC.

Tak 4TO NPU CUCTEMHOM MNOAXOAE Bbl-
ACHSAETCS, 4TO 6onee BbICOKOE TexHW4e-
CKO€ COBEPLUEHCTBO MHOMOMOSIOCHbIX YCU-
nvTenen Hepeako COMPSIXEHO CO CRoX-
HOCTAIMUN TEXHWUYECKOro 1 3KCMAyaTauNOH-
HOro xapaktepa. Ckopee BCEro, UMEHHO
no 3TOM NPUYUHE HA BbICTABKE Tak Mano
aKTUBHbIX aKyCTUY4ECKUX cuctem. Tem He
MEHEee OHU eCTb, U KaXAblil Pa3 O4eHb UH-
TEpeCHbl Te pelleHusi, KOTOpble B HUX
3aN10XEHbI.

Moasepgém utorn BbicTaesku. lMpexae
BCEro, HaJo CkasaTtb, YTO BbICTABKA OYEHb
HYXHas 1 NoAe3Hasn Mo MHOMMM NPUYNHAM.

Bo-nepBbix, npakTu4eckn BCe eé
Y4aCTHVMKM B NpoLnomMm paguoniobutenu,
agenTbl BbICOKOM BEPHOCTU BOCMNPOU3BE-
penHus. MNoytn BCce OHWM — wyuTaTenu, a
HEeKOTOpble 1 aBTOPbI XypHana "Pagno”, n
MHOIMEe Y4aCTHUKWU C yAOBNEeTBOPEHWEM
BOCMPUHANM NybBankaumio O BbICTaBke B
XypHane HecMoTps Ha TO, 4TO Takas
CTaTbsl HE ABNSETCA PEKNAMON N HUKAKOM
KOMMEPYECKOWN BbIroAbl UM HE MPUHECET.
B otanyme oT 3anagHbiXx KOMMaHwun, B
BONbLUINMHCTBE CBOEM OpPraHM30BaHHbIX
BU3HECMEHAMMU, BCE 3KCMOHEHTLI ABNAOT-
ca paspabotyMkamu TOW annapartypbl,

KOTOPYIO OHW NPeacTaBuIvn Ha BbICTABKE.
MMeHHO No3TOMYy C HUMMK ObINO Tak UHTE-
pecHo 6ecenoBaTb — Pa3roBOPbI WAN HE
0 KOMMepUUK, a 06 INEKTPOHUKE: CXEMO-
TEXHUYECKNE pelueHus, 0COBEHHOCTN m
pexumbl paboTbl namn U TPaAH3UCTOPOB,
"cekpeTbl” KOHCTPYMpOBaHUA, Aa 1 NPOCTO
UHTepecHble dakTbl. Hanpumep, npu mn3-
roToBfeHun kopnycoB HoBbIx AC B. Jlyxa-
HWHA BEC CTPYXKW COMOCTaBMM C BECOM
camux kopnycoB. O cnocobax npeogone-
HUS NpobBnemMbl PacTArMBaHUSA NEeHTbl B
NEHTOYHbIX FPOMKOrOBOPUTENAX A Yy3Han
Tonbko OT [. ManuHosckoro. NHTepecHo
6b110 NOANCKYTNPOBATL O HEOBXOANUMOCTH
TEPMOCTaTUPOBAHUSA HEKOTOPbLIX Y3/I0B U
CNOXHOCTAX C OTBOAOM Tenna OT BbIXOA-
HbIX TPaH3UCTOPOB B HOBOM ycunauTene
A. Tpycoga, unu o Tom knybke npotTusope-
YU, KOTOPBIN BO3HWUK B HOBbIX AC A. ByT-
Kapésa B CBSI3N C BO3MOXHOCTbIO UX 3KC-
njyaTtauum Kak B OTKPbITOM, Tak 1 B "nony-
3aKpbITOM™ akyCTU4eCKOM ODOPMAEHUN.

Bo-BTOpbIX, 3TO BbICTaBka pa3BUTUSA
0OTEYECTBEHHbIX BbICOKUX TEXHONOTMIA. Yya-
CTBOBAaTb B HEW BO3MOXHO, Nvb Npea-
CTaBUB KAYe€CTBEHHOE W OpUrMHanbHOEe
3aKOHYEeHHOe n3genme, — 3KCNoHaTbl NPo-
XOOST AOBOIBHO CTPOruii oT6op npu 3ase-
Ke Ha yyactue. A NoslyYnUTb BbICOKOE Kaye-
CTBO 3BYYaHUS U BENIMKONENHblE TEXHUYE-
CKMEe XapakTepUCTUKN — 3OTO HEenpocCTo
[axe npu UCNonb30BaHUU COBPEMEHHbIX
BbICOKOKAYECTBEHHbIX KOMMIEKTYIOLWMNX
n3genuin. [1o0CTatoqHO YNOMSHYTb O Takux
YHUKANbHbIX U3QENUAX, Kak NeHTOYHble
VAN 3N1eKTPOAYrOBble MPOMKOrOBOPUTENN.

B-TpeTbux, 3T0 CEPbEIHOE KYNbTypHOE
meponpusTue. BolcokokayecTBeHHOEe 3BY-
KOBOCMNpOW3BeaeHve noapasymeBaeTt
NpPOCAyWMBaHNE OOCTONHONO My3blKajib-
HOro MaTtepuana, ropops no-npocTomy —
XOpOLWen My3blki, MOHATb WU OUEHUTb
KOTOPYIO MOXHO HENPEeMEHHO Npu BbICO-
KOM kayecTBe annapartypbl. MNpoucxoaut
npuobuweHne nogen K BbICOKOW My3bl-
KanbHOM KynbType, YTO O4YeHb BaXHO B
Hawe BpeMs — Bpems 3acunba dopmaTta
mp3 1 My3blKanbHOro NPUMUTUBU3MA.

Hy n B-4eTBEPTbLIX, 3TO BCE-Takn 6U3-
Hec. NpeacTaBneHHble 3KCNoHaTLl caena-
Hbl He AN COOCTBEHHOrO YAOBOALCTBUS.
XoTa OHO, 3TO YOOBONILCTBUE, HECOMHEH-
HO, eCTb — aBTOPbl OTHOCHATCH K CBOUM
TBOpEeHusM ¢ 6OoMblOM TEenaoTon, a He
NPOCTO Kak K NpogaBaemMoMy TOBapy.
BoAbWMHCTBO NPeACTaBNEHHbIX U3aenuin
BbiNyCKAOTCA MENKOCEPUMHO U npeaHa-
3HavaloTca ana npogaxu. Npuyém busHec
CTaHOBUTCA BCE Honee cepbE3HbIM: opra-
HU3YIOT nabopaTopuu, akycTuyeckue cuc-
TeMbl UCCNeayloT U HacTpauealoT B 6e3-
39X0BOW Kamepe, OTKpbIBalOT COBCTBEHHOE
NPOW3BOACTBO, MNOABASAIOTCHA CaSlOHbI NPO-
[ax, roe ayanoTexHUKy MOXHO He TObKO
yBugeTtb 1 "nowynartb”’, HO U KOMPOPTHO
npocnywatb. [peanaraioTca n KoMnaekc-
Hble peleHnst: UCTOYHUK CurHana — ycu-
MTeNb — akycTuyeckas cuctema — ka-
6enbHOe X03\MCTBO — YCTAaHOBKA W Ha-
cTpoika 060pyaoBaHUS.

N nmeHHO 3Ta OGU3HEC-CTOpPOHA Bbl-
CTaBKM CTAHOBUTCSA Bonee 3Ha4YUTENbHOWN.
Ecnu ew€ napy net Ha3apg BbiCcTaBka npea-
ctaBnsanacb 6ofblle NOXOXen Ha urpy B
O13HEeCMEHOB, TO CerogHs xo4eTcs cka-
3aTb: "Bepto"! Havanu npossnatbcs Bce
CTOpOHbI BU3Hec-npouyeccos: "Gupmbl”
HaKoHeLu-TO cTanu dupmamm, O CBOUMU

TOProBbIMK 3as1aMu, LLIOYPYMaMN U UHTEP-
HeT-canTamu, npoaykuma obpena rapax-
TUIAHYIO NOAAEPXKKY, CTanN BO3MOXHbI Ba-
pUaHTbl 3akasa He TOMbKO LBeTa koprnyca,
HO M HEKOTOPbIX NapameTpoB nagenuin. Ha
CTeHAAx MOABWUAUCL BU3UTKU, ONUCAHWUA
n3genuii (MHorue BbIMONHEHbI Nosurpa-
duryeckum cnocobom) n paxe bnaepbl,
obewaswmne ckuaky npu npuobpeteHuun
NEMOHCTPUPYEMON ayANOTEXHUKU B DUP-
MEHHOM MarasuHe!

3TK Npouecchbl He MOTyT He PafoBaThb,
XOTS MHOr4a 3akpaabiBaeTcs Molcnb: "Ecnm
BCe ynayT B OM3HEC, TO OCTaHyTCa nv B
cTpaHe paguoniodbutenn"? C gpyron cto-
POHbI, NosiBieHMe COBCTBEHHOW UHAYCT-
puu Hi-End’a coenaet 6onee goctynHowm
pa3HOOOPA3HYI0 U BbICOKOKAYECTBEHHYIO
3BYKOBOCMPOU3BOAALLYIO annapaTypy —
LeHbl Ha OTevyecTBeHHble pPa3paboTku
HaMHOrO HWXe, YeM Ha 3apybexHylo Tex-
HUKY, @ Ka4eCTBO — HWYYTb He Xxyxe, a
vHoraa u nydwe. Nocne noseReHus u pas-
BUTUA PbIHKA POCCUIACKUX NpPOu3BOauTe-
nen cnegyeTt oXxuaatb Havana "BHYTPEH-
HEen KOHKYypeHuun", Korga KayecTsO 3BY-
YaHWS U YUCIO BCEBO3MOXHbIX CEPBUCHbIX
dyHKUMI ByayT pacTu, a LeHbl Aaxe MoryT
CHUXATbCS.

Ho pna 3TOoro Hawwum HOBbLIM ayauo-
KOMNaHusaM NpuaéeTca npeogoneTb Pag,
CYLLIECTBEHHbIX NpobneM, KoTopble K TOMY
Xe TECHO CBfi3aHbl Mexay CoOoMn.

C 0aHOM CTOPOHbI, HEOOXOAUMO NPO-
TUBOCTOSATb KOHKYPEHUUU CO CTOPOHbI
MHOCTPaHHbIX KOMNaHun. U TyT aeno aaxe
HEe B YpPOBHE TEXHONOrMW W KayecTBe
3BYYaHUSA — HaLIW HUYYTb He xyxe. MNpob-
nema B TOM, 4TO NPUAETCH NPOTUBOCTOATh
6peHgam. MNokynatenb npuobpeTtaeT ycu-
nutenb Mcintosh unn AC Sonus Faber
noToOMy, 4TO 3a 3TUMU UMEHaMwn CTOUT
cepbé3Has KOMNaHus, NPON3BOAALLAS Bbl-
COKOKA4YeCTBEHHYIO npoaykuuio. U mano
KOMY mn3BecTHO, 4T0 AC Symphony 2
C. [. bata vrpatloT HU4YTb HE XyXe, Yem
Sonus Faber Sonetto (NpuYyé€m nMYHO MHe
konoHkn Ceprea [dasugoBuya NOHpaBu-
nmcb paxe Bonbwe). To ecTb Nokynatenb
DOMXKEH y3HaTb U NPUBbLIKHYTb, YTO HEKO-
Topas oTe4yecTBeHHan GupmMma — 31O ToxXe
dupma, koTopas ymeeT aenaTb XOpOLUyO
NPOAYKLMIO, TaKXe BbINOAHSAET BCe HEOO-
XOONMble CepBUCHble DYHKUMM U 3aBTpa
He ucyesHeT. A Takylo penyTauuio Hago
3acnyXuTb, 4TO BECbMa HENPOCTO.

HApyron npob6nemMon sBAseTCs NpPou3s-
BOACTBO. ECnn n3rotoBuTh NevaTHble nna-
Tbl U pacnasTb Ha HUX INEKTPOHHbIE KOM-
MOHEHTbI HA CEerOAHALWHUIA AeHb He NPOo6-
neMa, TO U3roToBIEHUE MEXaHUYECKUX U
KOPNYCHbIX U3aenun — a1o npocTto 6eaa.
[. ManuHoBckoMy npuwnocb npuobpe-
TaTb 060pyAOBaHNE AS1K AUTbS aNtOMUHNE-
BbIX AeTtanen, 4tobbl NPOU3BOAUTL CBOMU
NIEHTOYHbIE FOfIOBKK, @ MPO.U3roToBAEHNE
B. JlyxaHuxbim kopnycos AC Symphony 2
MOXHO Aaxe HanucaTb HeBOAbLUYIO KHUTY.
M. BuHorpaackui 3akasbiBaeT kopnyca
ycunutenen B WUrtanuu. Cutyaumsa notu-
XOHbKY UBMEHSIETCS B NIy4LUYIO CTOPOHY, HO
He Tak BbICTPO, kak Xxo0Tenochb Obl. U oveHb
rPyCTHO BWAETb OT/MYHbIE annaparhbl,
BbINOJIHEHHbIE HA NyYLeM MUPOBOM YpPOB-
He, C OelWEBbIM KUTANCKUM NyNbTOM AuC-
TaHUNOHHOr O yNpasfeHus. ..

TpeTbs Npobnema, C KOTOPON CTankn-
BAIOTCH OTEYECTBEHHble NPOU3BOAUTENN
Hi-End’a, — anM3anH npoaykumm u ka4ecT-



BO eé oTtaenku. IMeHHO 3Ta CTOpoOHa
NPeACTaBAEHHOW Ha BbICTABKE TEXHWKU
Bbl3Bana Hawbonee xapkue cnopsl u
akTuBHoe o0OCcyXOeHUe Ha UHTepHeT-
dopymax (eLLé He Tak 4aBHO CNOPb! Bbi3bl-
BaNN TeXHUYECKNE peLleHns, HO CeroaHs
OHU yXe Ha BbICOTE).

N pencrteutenbHoO, An3anH 1 Ka4yecTBo
oTAEeNKN Ha cerogHs cnaboe MecTo Hawe-
ro Hi-End’a MHorme 3to noHumawT wn
paboTaloT B 3TOM HamnpaBAE€HUWU, HO, K

coxaneHuto, He Bce. O HEKOTOPLIX y4acT-
HWKaX MOXHO NPEANONOXNUTb, 4TO OHU XKn-
BYT B KAKOM-TO 0COHOM Mupe, rae BHeuw-
HUI BUA U30ENUA COBEPLLUEHHO HE BaXEH.
Mte, Hanpumep, 66110 CTbIAHO BUAETL Ha

BbICTaBKE BOT TakOe YCTPOWCTBO, CTO-
aBwee Ha BugHoM mecTte (poTto 30).

N ewé ogHa npobnema, koTtopas no-
ABUNACb COBCEM HEOABHO C Pa3BUTUEM
6usHec-oTHOweHUn B  Poccuinckom
Hi-End’e, — 370 ymeHue npenogHecTun
cebsi. HepoctaTtoyHO MpOCTO MOCTaBUTL
annapartypy Ha CTOA, Ha4o Noka3aTb e€ n
cebs B camoM nydwem Buae. N 310 y Hac
pa3BMBAETCH: Ha BbicTaBke OblNO Hemano
MHPOPMALMUOHHBLIX JIUCTKOB, Y MHOMMX

YHaCTHUKOB NOSAABUIUCb UHTEPHET-CanThbl,
Yy HEKOTOPbIX — CBOM CafioHbl MPOAAX C
LWoypymMamu, rae ¢ annapartypolrt MOXHO
03HaKoOMUTbLCH noapobHee. Ho, yBbl, HE Y
BCEX YYACTHWKOB €CTb AaXe WHTEepHeT-

B crarbe aBTOp BHOBb BO3BpaLLaeTCcs K TeMe 3aBUCUMOIo BKJIlo4Ye-
HUS pagnoTexHU4YeCKNX YCTPOUCTB, Korga npu BKJIIOYEHUN OQHOrO,
Ha3bliBaeMoro BegyLmnm, uenecoobpa3Ho aBToMaTn4ieCckn BKJIIOYNTb
Aapyroe, Ha3biBaemoe Begombim [1, 2]. Ha 3ToT pa3 oH npeanaraer
BapunaHTbl aBTOMaTNUYECKOIro BKJIIOYEHUS NUTaHUs TeslieBu3opa aHa-
noroBoro BeujaHmsa ¢ BkJw4YeHunem DVB-T2-pecusepa npum wux
COBMeCTHOW pabore Ans npocmoTpa yundpoBbix TesenporpamMmm.

epexon Ha umdposon dopmat Tene-

BU3VMOHHOMO BELLAHUA MPUBEN K TOMY,
yto DVB-T2-pecuBepbl yxe nosBuancb n
noasnalTCcs B GONbLWIMHCTBE AOMOB U
KBapTMp pocCusH. Pecuep noakno4aiot
K TENEeBU30PY, HE UMEIoLLLEEMY BO3MOXHOC-
TM NpuyHMMaTb undpoBble Tenenporpam-
Mbl B dopmate DVB-T2, noatomy Takown
TENEeBM30pP 3a4aCTYIO BbINONHAET PYHKLMMU
BUOEOMOHUTOPA. DTOMY CNOCOBCTBYET U
OTK/IIOYEHNE aHANOroBbIX TenekaHanos. B
3TOM cny4yae ynpasneHne TeneBu3opom C
nomoupto "poaHoro” NK NAY craHosutcH
NPaKTUYECKU HEHYXHbIM, @ 3a4acTyl0 MO-
XeT NpuBOAUTbL K nyTaHuue. [encreu-
TeNbHO, MHOrvMe @yHKUUK, Takue Kak
ynpaBneHne 3BYKOM W n300paxeHuem,
nepekntoyeHmne KaHanoB 1 T. 4., 3aN0XeHbl

B dyHkumax mHorux DVB-T2-pecusepos.
Kpome TOro, mMHorne pecuvBepbl BbIMO-
HAIOT eweé n "paboTy” meguaueHTpa, oHn
MOryT BOCMNPOW3BOAUTbL ayAno- BUAOEO-
dannbl u poTorpadum, 3anmceiBatb Npu-
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canTbl, XOTA CO34aHNe NPOCTOro canTa Ha
6ecnnaTHOM XOCTUHIe CErogHs no naevy
[axe WKOJIbHUKY, HE FOBOPS yXe O paspa-
60TYMKe INEKTPOHUKM. Ha OOHOM 13 CTeH-
[,0B Mano TOro, 4To OTCYTCTBOBANA BCAKas
vHdopmaumns 0 NpeacTaBAEeHHOM u3ge-
nvn, Tam OTCYTCTBOBAnN 1 cam NpeacTasu-
Tenb dupmbl. Bo BCAKOM cnyyae, CKonbko
pa3 A TaMm NpPoxoaun, HO CTeHAUCTA TakK u
He yBugen. U xenanns nckatb nnm xaatb
KOrO-TO HEe BO3HWKANO HU Yy MEHS, HU Y
[pyrux nocetutenen — BCe NPOCTO NpPo-
XO0ONAM MUMO. Y4uTbIBas, H4TO TOT UHTEP-
HeT-aapec, KOTopbIi Bbli ykasaH y HUX Ha
peKnamMHON pacTaxke, He CyLLeCTByeT, A
Aymalo, 4To Takass dupma HUKOrga He Han-
[ET cBOEro nokynarvensi.

B obuiemM, TexHMYECKOEe COBEPLUEHCT-
BO — 3TO TOMbKO MEPBbLIA Manbli war B
HanpaeneHun "HacToswero” Hi-End’a.
YT106bI BCTATb BPOBEHb C MWPOBbLIMMU
nvaepamu oTpacnu, Hago ewe MHOro
paboTaTb, 1 B LLENOM BbICTaBKa nokasana,
4YTO Mbl AKTUBHO [ABUXEMCH B 3TOM
HanpaeneHuu.
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HUMaeMble NPOrpamMmbl Ha BHELUHUA HO-
CUTENb, @ TaKXe UMEIOT Apyrne nonesHole
dyHKUMM: Tanmep, "poAUTENbCKUN KOHT-
pPOnb", OTNOXEHHbIM NPOCMOTP (time shift)
n 1. 4. B pesynbtate ona tenesmsdopa
OCTaETCH TONbKO OAHO — NOKa3blBaTb.

MoatomMy ynoBHbIM MOXET oka3aTbCs
"npueaska” NO NUTaHMIO Tenesmn3opa k pe-
cuBepy, T. €. Npu BKIOYEHUU pecuBepa By-
[eT aBToMaTuyeckm nogaHo nutaHue n Ha
Tenesnsop. Coenatb 9TO MOXHO, Hanpu-
Mep, C MOMOLbIO 3NEeKTPOMArHUTHOro
pene, koTopoe cpabaTbiBaeT Npu BKIOYE-
Hun pecusepa. ns 3Toro cnegyeT UCNOSb-
30BaTb HanNpskeHne, KOTopoe NosBRAeTCH
B pecusepe npu ero BiJto4eHnn. B 3asucu-
MOCTW OT KOHKPETHOW CuUTyauuu caenatb
3TO MOXHO no-pa3Homy. Ho Tenesusop
DOMKEH BbITb BO BK/IIOYEHHOM COCTOSAHUMN.

HanpsxeHue ons nutaHus pene MOXHO
B3Tb HENOCPEACTBEHHO C BbIxoAda HGnoka
nutanms DVB-T2-pecusepa. Ho pns atoro
noTpebyeTcs BCKPbITb pecusBep 1, BO3MOX-
HO, ero pgopaboTtaTb, HanpumMep, yCTaHo-
BWUTb Ha 3adHen naHenn AONOAHUTENbHOE
rHe3no. Ecnn rapaHTuiiHbIn CPoK HE UCTEK,
3TOro Aenartb, KOHEYHO, He pekoMeHayeT-
€A, HO BOSMOXHbI 1 Apyrue BapnaHTbl.

Kak npasuno, DVB-T2-pecusep obopy-
nosaH USB-pasbEMoM gns nogknioyeHus
BHELWHero Hocutena wnHoopmauun. Bo
BK/IIO4EHHOM COCTOSAHWUU Ha 3TOM pa3béme
NPUCYTCTBYET HanpsiXXeHne nuTaHus
+5 B, KOTOpOE MOXHO NoAaTb Ha pene.
Pene ponxHo cpabaTbiBaTb Npun Harnpsixe-
Hun 5 B. Cxema 3TOro BapuaHta asToma-
Ta BK/OYEHUA noka3aHa Ha pwuc. 1.



MpumeHeHo nmeloweecs B HaNU4YuKn pene
BS-115C COIL 6VDC Cc HOMUHanNbHbLIM
HanpskeHnem o6MoTku 6 B, 0HO HaaEXHO
cpabatbiBaeT npu HanpsxeHun 5 B. Ho
nooonaéT U gpyroe, KOHTAKTbl KOTOPOro
paccuuTaHbl ans pabotel B cetn 230 B n
KOTOpoe cpabaTbiBaeT Npu HanNpPs>XKeHun
5 B. Pene MOXHO pa3aMecTtutb B N0Axo45-
lemM kopnyce, Hanpumep, ot 3Y COToBOro
TenedoHa, KOTOpPOE BbINONHEHO B BUAE
ceTeBoM BUNKKU. Ha e€ kopnyce Hafo ycTa-

HOBUTbL FHE3AA AN NOOKAKYEHUs ceTe-
BOW BUAKW Tenesm3opa (puc. 2). Tak
nony4nTCa BUNKa-Bblikao4aTenb. MOXHO
NPUMEHUTb U HAKNAAHYIO CETEBYIO PO3eT-
Ky (nony4uTCa po3eTka-BblkalYaTenb),
3aKpenuB eé Ha CTeHe unu Apyrom yaob-
HOM mMecTe. HaiTu Takylo po3eTky, BHYyTpU
Kopnyca KOTOpPOW MOXHO pasmecTuTb
pene, HeTpyaHo. Konpencatop C1 — nné-

HOYHbIN NN KEPAMUYECKUI BbIBOOHOW, OH
NoAaBnseT BbICOKOYACTOTHbIE HAaBOAKU U
OPOCKN HanMpsxXeHusl, a ycTaHaBAMBalOT
ero HemocpeacTBEHHO HA BbIBOAAX pene.
[ns coeanHeHns ¢ pecuBEpPOM UCNONb3Y-
10T ABYXNpoBOAHbIN kabenb ¢ USB-pa3b-
émom. Mpwn xenaHun B 0TBEPCTUN KOPNY-
ca KpensaT WHAWKATOPHLIA cBeToguon,
NOAKIOYEHHBIM C cobniogeHnemM nonap-
HOCTU K 0OMOTKE pene Yyepe3 Tokoorpa-
HUYMBAOLWMA pe3ncTop. MoHTax BbINof-
HSIOT HABECHbIM Me-
TOOOM, pene MOXHO
NPUKNEenUTb K Kopny-
cy. Ecnn USB-pa3b-
€M pasMeleéH Ha
3agHen CTeHKe pecu-
Bepa, coeauHuTenb-
Hble npoBoaa He Oy-
OyT NOpTUTb BHEL-

HWUI BUA,
B cnyyae, ecnun
USB-pa3bEmM 3aHaT
Unu  nnaHupyeTcsa
ONs UCMONb30BaHUSA,
ecTb U pgpyroe pe-
weHue. Ha aHTeHHOM
Bxone OONbWMUHCT-
Ba TUMNOB PECUBEPOB
npUCyTCTBYET Hanps-
xeHune okono 5 B.
OHO npenHasHayeHo

TbiBaHUA pene. HanpsxeHne MOXHO
BK/IIOYUTb UAWN BbIK/HOYUTE C MOMOLLbIO
ycTaHOBOK pecusepa. Ecnu BY-curnan
noctynaeT Ha pecuBep OT MACCUBHOW
TeneaHTeHHbl UM N3 kabenbHoW ceTwu,
yKa3aHHOe Hanps>XXeHWe MOXHO UCMoJb-
30BaTh AN NUTAHWUS pene, BKIYaloWwero
Tenesm3op. [ns peanu3aummn Takoro
BapuaHTa noTpebyeTcs AONONAHUTENBHO K
BU/IKE-BbIK/IIOYATENIO (UM PO3eTKe-Bbl-
KaoYaTeno) M3roToBUTbL Pa3saabliBaloLLee
YCTPOWMCTBO, CXeMa KOTOPOro nokasaHa
Ha puc. 3.

Ona pasmelleHns 3n1eMeHToB yao0bHO
MCMNoNb30BaTh NNATY-NEPEXOAHUK, Ha
KOTOPOW pa3MeLLeHbl BCE 3N1IEMEHTbI U K
KOTOpOW npunasHbl kabenu. YepTéx
3TOW NNatbl U CXxema pa3MeleHus ane-
MEHTOB Ha Hel nokasaHbl Ha puc. 4.
MnaTta M3roToBneHa M3 ABYXCTOPOHHEro
CTeknoTekcTonAnTa TonwmHon 2 mm. Crto-
poHa, ceoboaHaA OT 3/IEMEHTOB, OCTaB-
neHa MeTaniM3npoBaHHOW U UCMNONb3Y-
eTcs B kavecTBe obuiero nposoga. K Hen
npMNaMBailoT 3KPaH KOaKCWanbHOro Ka-
6ena 1 BHEWHNIN KOHTAaKT pa3béma XW2
(poseTka). CurHan nepenatoT NoO Koakcu-
anbHoMy BY-kabenio Tpebyemon anunHbl
Cc pa3bémMom XW1 (Bunka) Ha KOHUeE.
LleHTpanbHbIli KOHTAKT pa3béma XW2 n
LUeHTpanbHbii NPOBOA, KOAKCUAaNbHOro
Kabens NnpunameBaloT K NnaTte co CTOPOHbI
YCTQHOBKW 3/IEMEHTOB.
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WA MEeTanNYeckom kopnyce, B AaHHOM
cnyyYae NogoWweEn kopnyc OT CTaporo
nenvutens  TENEeBU3UMOHHOro  curHana
(puc. 5).

Ecnn xe BCe 9T BapuaHTbl HE NOAX0-
08T, AN NUTAHUS pene MOXHO NCMNOMb30-
BaTb TOK, NOTpebnsembli pecuBepom o1
ceTtu. Hanpumep, NnpuMeHnTb yCTPONCTBA
3aBMCUMOro BktodeHus [1, 2]. B atom
KOHKPETHOM Cny4ae YCTPOWCTBO
OyneT o4eHb NPOCTbIM, ero cxema
nokasaHa Ha puc. 6. OcHoBHOM
BapWaHT CXeMbl MOKA3aH YEPHbIM,
a KpacHbIM UBETOM BblAeneHbl A0-

HOMWHANbHLIM TOKOM cpabaTbiBaHUS
15 MA.

B aTOM cnyyae npu BKIIOYEHHOM pecu-
Bepe Ha pene OblIO HaNpPsXeHue OKONo
30 B, 4yT0 ABHO ObINO HGONbLIE HEOOXOAN-
MOro, a NP1 BbIKNIOYEHHOM pPECUBEPE OHO
ymeHbLIanoch 8o 4 B, 4to 66110 6an3Ko k
HanNpPsXXeHWI0 OTNYCKaHWsA W He rapaHTu-
poBano Bbik/OYeHUS pene. Nockonbky

yepe3 pe3uctop R1 wn ceetoamnoq HL1
KpacHoro cBe4YyeHusl, MO3TOMY CBETUT
TONbKO OH. CyMMApHOro HampsXeHus Ha
HWUX HEAOCTaTOYHO A5t BKIOYEHUS CBETO-
anopa HL2 xéntoro cseveHus. [lpu
BK/IIOYEHUM pecuBepa HanpsixkeHue Ha
pene K1 u Tok yeped pe3uctop R2 Bo3-
pacTalT, NO3TOMYy CTaHET CBETUTb U CBe-
Toamop HL2. Mopbopkon pesuctopa R1
MOXHO yCTaHOBUTb Haunbonee
noaxoasiLNAn PEeXNM BKKOYe-
HUA 1 BbIKIIOYEHUS CBETOAUO-
pa HL2. Ho npeggaputenbHO

NONHUTENbHbIE 3NIEMEHTbI, yCcTa-
HOBKa KOTOPbIX MOXeT notpebo-
Batbcs. MpuHunn paboTbl ycT-
pPOICTBA OCHOBAH Ha TOM, 4TO NO-
Tpebnaembii DVB-T2-pecuse-
poM B paboyemM n gexypHom pe-
XuMax TOK OTiuyaeTcss B He-
ckonbko pas. [locneposatesnbHO
C pecuBepoM BKJIIOYEH ONOAHbLIN
mocT VD1, B BbIXOAHYIO Awnaro-
Hafb KOTOPOrO BK/IOHEHO pene
K1, a napannenbHO eMy yCTaHOoB-
NeH Crnaxwvealowmin KoHaeHca-
Top C1. Takoe ycTponcTeo 6bino
pelweHo agantTupoBaTtb 4S8 COB-

APKOCTb CBEeYeHUsa yctaHasan-

K'R2  paiot nogbopkon pesuctopa
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R2.

Ana T0ro 4tobbl NpMBECTU
B HOPMY HanpsxXeHue Ha pe-
e, NapannenbHo eMy MOXHO
BK/IOYUTb PE3UCTOP C MOLL-
HocTblo paccesHus 0,5 BT,
nogobpas ero Tak, 4ToObl NpU
BKNIOYEHHOM pecuBepe Ha-
npsixeHue Ha pene 6bino
20...22 B, a npun BbIKNIOYEH-
HOM — He Bofnee HanpaXeHus
otnyckaHus. Ho ny4we npwu-
MeHUTb cTabunnaaTop Hanpsa-
XeHus, cobpaHHbI Ha pe3uc-
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cusepom HARPER HDT2-1005. B
nacnopTte ykasaHo, 4To noTped-
neMas UM MakCuManbHas MOLLL-
HOCTb — 6 BT. Y Hero BCTpoeH-

HbI UCTOYHUK NUTaHUA, 410 60-

nee ynobHo, a namepeHus noka-

3anu, 410 noTpebnaeTr OH TOK

0okosno 20 MA B paboyem pexume

n 4 mA — B gexypHom. Kcratu,

AN namepeHua Toka ynobHo

NnPUMeHUTb cneuuanbHoe yCT-

poincTteo [3], koTOpOEe NpUroanT-

CSl 1 B APYrux Cny4asx.

BHavane 6bin0 NpumeHeHo
pene BS-115C COIL 12vDC c
HOMMUHANbHLIM  HaNpPsAXeHuem
12 B, conpoTtusneHmem obmoT-
k1 400 OM 1 HOMUHANbHBIM TO-
Kkom cpabartbiBatusa 30 MA. Mpu
BKJIIOYEHHOM pecuBepe yepes
pene npoTekaeT noTpedbnsembin
MM TOK, W B pe3ynbTaTte ero Bbl-
npsSIMAEHUa AMOAHbIM MOCTOM
Ha pene BO3HMKANO HanpsixxeHne
okono 7 B, kotoporo xsatano
ons cpabatbiBaHus. B agexyp-
HOM pexume noTpebnsemoli
pecMBepoM TOK CHUXaeTcs.
Bcnen 3a HUM ymeHblUaeTcs wn
HanpsXxeHne Ha pene, npumep-
HO go 1,8 B, noatoMy OHO OT-
nyckano.

MTak, yCTPOMCTBO MNONyyu-
nocb paboTocnoCoOHbIM, HO
paboTano oHO Ha npegene, nNo-
CKONbKy HanpsixeHus 7 B aBHO
HEeQOCTATOYHO ANA HaOEXHOro
cpabartbiBaHUA NMPUMEHEHHOMO
pene. Cnegyet OTMETUTb, YTO Y
pene 39TOM Ccepuu n  ApPYyrux
Cepuii C MEeHbLUMM HOMWHasNb-
HbIM HanpsixeHvem Tok cpaba-
TbiBaHWA ewwé 6onblue, u N03TO-
My OHUW ANsi AAHHOTO YCTPOWCTBA He NoA-
X04AT. ABTOPOM ObINIO MPUHATO pelleHne
npumeHnTb pene BS-115C COIL 24VDC
(apyroro nog pykow He ©6blno) C HO-
MUHaNbHbLIM HanpsxeHuem 24 B, co-
npotusneHnem o6motkn 1,6 kKOM un

Puc.7

noaBuACS "ANWHUA" TOK, YacTb ero 6bino
peweHo MCnonb3oBaTb ONA CBETOAMOL-
HOW nHAukaumm. C aTom uenbio Obinv BBE-
neHbl ceetoguoabl HL1 n HL2 pasHoro
cBeyeHus. MNpu BbIKAOYEHHOM pecuBepe
Tok Yyepes peaucTtop R2 man n npotekaet

Tope R3, noneBoM TpaH3ucTo-

pe VT1 un koHpeHcatope C2.

Takon cTabunuzatop 6bin

NPUMEHEH B ycTponcTee [4] n

nokasan xopowwue pesynbTa-

Tol. OH npeacTaenaet cobown

napannenbHbln cTabunnaarop

HanpsXeHusl, KOTOPbIV pearn-

pyeT Ha u3MeHeHue Hanpsxe-

HUA C 3agepXKon. B paccmar-

pv“BaeMOM yCTPONCTBE OH pa-

6oTaeTt cneayowmm o06pasom.

Mocne BkMOYEHUS pecuBepa

Ha pene nosBAseTCcs Hanps-

xenue okono 30 B, noatomy

OHO ObICTPO U HAAEXHO cpa-

6aTbiBaeT. Yepesa HEecKonbko

cekyHa koHpeHcaTtop C2 3a-

psixaeTca, TpaH3uctop VT1

OTKPbIBAETCH W HanpsaxXeHue

Ha pene ymeHbwaetcsa. Pe-

3ucTtopoM R3 MOXHO ycTaHo-

BUTb €ro 3Ha4YeHne u caenatb

ero HeMHOro MeHblle HOMU-

HaNbHOrO HaMNPsAXeHusa, no-

CKONbKY pene yxe cpabotano.

Ho 370 He BCE. Mpu BbikNIOYE-

HUM pecuBepa TPaH3UCTOP

HEKOTOPOE BPEMS OCTAHETCH

OTKPbITHIM M 4aCTb TOKA MPO-

TekaeT yepe3 Hero, noaTomy

HanpsXxeHwe Ha pene byaer

MEHbLLE HanpsiXeHus oTnyc-

KaHua 1 NuTaHve Tenesnsopa

oTknoynTca. Takum obpasom,

npumeHeHue crabunnaartopa

Ha TpaH3uMCcTOpe noBbiwaeT

HaOEXHOCTb BKAOYEHUA U

BblkAlodeHua pene. Ha Houb

unn Ha 6Gonee pauTenbHoe

BpeMa NuTaHue OTKAYalT
BblkAtoYaTenem SA1.

YepTEéx nnaTbl, HA KOTO-

poi pa3meweHo O6OonblINH-

CTBO 3/IEMEHTOB YCTPOWNCTBA, NOKa3aH Ha

puc. 7. NpumeHeHbl NOCTOSHHbIE Pe3unC-

Topbl — MIJT, C2-23, noaCTpoeyHbln —

CN3-19, «koHAaeHcaTopbl K50-35.

MouwHbIM nepekntoyaTenbHblA TPaH3U-

CTOP NPUMEHEH NOTOMY, YTO Y HEro 60nb-



was KpyTU3Ha 1 CpaBHUTENBHO HofbLLOE
NoporoBoe HanpsixeHue. Ero mMoxHo 3a-
MEHUTb aHaNOMMYHBLIM U MANOMOLLHbBIM,
Hanpumep, TpaHauctopom 2N7000 wnnum
napanfnenbHbIM cTabnnm3aTtopom Hanps-
XeHus cepum TLA31xx. JunogHbIin MOCT —
nobon ¢ 4ONYCTUMbBIM 06paTHbLIM Hanps-
XeHuvem He meHee 600 B n Tokom, npe-
BblLLAOWWUM NoTpebnsemMbll Tenesnso-
pPOM, UAM OTAEeNbHbIE AMOAbI, HANpUMep
1N4007. NnaTta paccyntaHa Ha yCTaHOBKY
pene cepun DS-115S, ecnn npuMeHUTb
apyroe, TONoOAOrMio NnaTel cneayeTt usme-
HUTb.

Ha puc. 8 nokazaHo $OTO CMOHTMPO-
BaHHOW nevaTHoM nnatbl. OHa pa3melleHa
B MIaCTMACCOBOM KOpPMyce NOAXOAALEero
pasmepa. Ha 3agHen cteHke kopnyca yc-
TaHaBAMBAIOT rHE34A AN NOAKIOYEHUS
pecuBepa u Tenesn3opa, Ha nepegHen —
BbIK/IIOYATE b U MHAMKATOPHbLIE CBETOANO-
bl

Cneanyet OTMETUTb, 4TO OAHUM U3 OYe-
BUOHbIX HEAOCTATKOB 3TOr0 yCcTpomcTea
ABNAETCH NageHne HanpsXXeHus Ha HEM,
4TO NPUMBOAUT K COOTBETCTBYIOLLEMY
YMEHbLUEHWNIO  HAMps)XeHne nuTaHus
DVB-T2-pecuBepa. Ho 310 HenpuHUunu-
anbHO, MOCKOMbKY €ro umnynbCHbin Bl
cnocobeH paboTaTtb B LLMPOKOM UHTEpBa-
e NUTAIOWNX HanNpsaXeHun, a pacceun-
Baemas yCTPOMCTBOM MOLLHOCTb He rpe-
BbiwaeT 0,5 BT.

HanaxvBaHusa TpebyeT TONbKo TpeTui
BapwaHT yctponcTea. Ecnn npumeHéH cta-
61nnM3aTop Ha TPaH3NCTOPE, HanaxvBaHne
NPOBOAAT C KOHKPETHbIM PECUBEPOM B
cnegylowen nocnegosatenbHocTu. [su-
X0k pe3uctopa R3 yctaHaBAnBalOT B HUX-
Hee Mo Cxeme MOJSIOXEeHWe, N KOHTPONU-
pytoT HanpsixeHue Ha pene. Ecimn oHo npe-
BbllLAET HOMUHANbHOE 3HaYeHwe, OBUX-
KOM MOACTPOEHHOro pPe3nucTopa OYeHb
MedsieHHO (4ToObl ycnen 3apsavTbca unm
pa3psanTbcs koHaeHcatop C2) yctaHas-
NMBAIOT HAMPSXEHWE Ha pefie HEMHOMUM
MeHbLUE HOMUHaNLHOTO. MpoBepuTb pabo-
Ty 9TOro y3na Haf0 HECKONbKO paa.

B yctpolictBe cnepyet npuMeHUTb
pene, KOHTakTbl KOTOPOro pacCHUTaHbl
ansa pabotel B cetn 230 B, a ero napamer-
pbl 3aBUCST OT Toka, noTpebnsiemoro pe-
cuBepoM. Tok cpabaTbiBaHUA OOMXEH
OblTb MeHblle Toka, noTpebnsemoro
BK/IIOYEHHBIM pecuBepom. OT 3TOro 3aBu-
CUT conpoTuBneHne oOMOTKU, a 3HAYUT, U
€€ HOMUHanbHoe HanpsxXeHue.

Cnepgyet OTMETUTb, 4TO ONUCAHHbIE
Bbllle YCTPOWCTBA MOXHO MNPUMEHUTL
coBmecTHO ¢ DVB-T2-pecusepom, nmeto-
WMM BHeLWwHuin ceteson BI.

®oTo cobpaHHOro B KOpnyce yCTPOnCT-
Ba 3aBUCUMOro BkAtoYeHus u DVB-T2-pe-
cuBepa nokasaHo Ha puc. 9.
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3awuTta aHTeHHOro Bxoaa
DVB-T2-pecuBepa

A. BYTOB, c. Kyp6a SipocnaBckoii o6.

3-3a MMHMATIOPU3auun PasnnYHbIX

3N1EKTPOHHBIX KOMMOHEHTOB N MOBbI-
LIeHUa CTEeNEHU NHTErpaunn B COBPEMEH-
HbIX PaANONPUEMHbIX YCTPOMCTBAX OHWU
cTanu 6onee ya3BUMbl 459 HEraTUBHbIX
BHELUHUX BO3AEWCTBUI, YEM aHanoruy-
Hble MO Ha3HAYeHWIO MPOMbILLAEHHbIE U
camogesnbHble annaparbl, U3roTOBAEHHbIE
B Npownom Beke. OQHUMU U3 CaMbIX ya3-
BUMbIX N HEHAOEXHbIX YCTPOUCTB cenyac
anaotcs DVB-T2-npuctaeku, npegHa-
3HA4YeHHble oNg npuéma nporpamm unod-
POBbLIX TENeBUAEHUS U PAANOBELLAHUS.
Takne nNpUCTaBkM MOTYT MOBPEXOATbCA
nyTéM BO34ENCTBMS 4Yepe3 aHTeHHbIN
BXO[, Pa3/iMyHbIX HeraTuBHbIX HaKTOPOB.
Hanpumep, nonagaHue Ha aHTEHHbIV BXOA,
HanpsixxeHusa +12 B ot 6510ka NUTaHuA aH-
TEHHOrO yCcunuTens, 4T0 BeCbma BeEPO-

ATHO NPV UCMNONb30BAHUU CAMOAENbHbIX U
NPOMBbILLNEHHbIX PA3BETBUTENEN AHTEH-
HOrO CUrHana, He y4uTbIBaOLLMX HANNYUS
MUTAIOWEro HaNPAXeHUs MOCTOSIHHOTO
TOKa B aHTEHHOM kabene. Takxe NoBpex-
OEHNE MOXET Mpou3onNTU K3-3a TOKOB
YyTEUYKN CETEBOro HampsiXeHus NnepemMeH-
HOro TOKa 4Yepes3 aHTeHHbIN kabenb, 0co-
6EeHHO B Cny4ae HeHagEexHOro KOoHTakTa
aHTEHHOro rHesga unu obpbiBa 3KpaHU-
pytouien onneéTtku B kabene CHUXEeHUS.
Becbma onacHbl Ans TIOHEPOB coBpe-
MEHHBbIX LMPOBLIX YCTPOWCTB rPO30BblE
pa3psabl. MNpsiMoe nonagaHve MOAHUA B
aHTEHHY WU CeTb JNEKTPONUTaHus, B
KOHTYp 3a3emMneHuss He o6s3aTenbHO
NPUBOAUT K WX MOBPEXAEHWsM, OOCTa-
To4YHO Oyaet HaBenEHHou SC ot 6am3-
Koro rpososoro paspspa. Kpome Toro,
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Puc. 1 FV1—FV4 DMS-200D

npuémHoe obopyaoBaHNE UM He3a3eM-
NEHHAN aHTEeHHa MOryT HakannMBaTb CTa-
TUYECKOE INEKTPUYECTBO NOTEHLMANIOM B
DECATKU KWUAOBOMLT, U NPU NOAKIOYEHUN
lwTekepa aHTeHHOro kabens K rHesgy
NPUEMHOr0 YCTPOMCTBA MOXET NPON30N-
TV 9NeKTPUYEeCKuin paspsa, BEpOATHOCTb
KOTOpPOro BO3pacTaeT, ecin psaoM npo-
XOOUT BbICOKOBOILTHAS NINHUA 3NEKTPO-
nepegayn. B cnysae HeucnpasHOCTU 00-
LLLeJOMOBOIO 3NEKTPOLMTOBOro 0bopy-



A0BaHMA Yepe3 NOAKNIYEHHbLIN
aHTEeHHbI kabenb MOXeT NpoTekaTb
60NbWON MepemMeHHbIA TOK 4ac-
Toton 50 My, 4TO TakXe OObIYHO
NPUBOAUT K MOBPEXOEeHWUIo npu-
EMHoro obopynoBaHus.

Cxema HeCcnoXHOro 3almMTHOro

YCTPOMNCTBA [O/I8 @aHTEHHOro BX0Aa
DVB-T2-npuctaBku nokasaHa Ha
puc. 1. OHO UCKIOYUT NN YMEHb-
LUNT BEPOATHOCTb OMNCAHHbIX Bbille
HEeNPUATHbLIX CODbLITUIA. YCTPONCTBO
npeacTtaensieT cobot aBa dkpaHu-
poBaHHbIX Mogyns A1, A2, coeau-
HEHHbIX MeXay coboin 3kpaHnpo-
BaHHbIM KOAKCuanbHbIM kabenem
NPOU3BOJIbHON ONHbI C BONHOBbLIM
conpoTtusneHvem 75 Om. LTekep
kabens CHUWXEeHUs OT TEeNeBU3WNOH-
HOM aHTEeHHbl NN kabenbHOW ceTun
nogkmo4atoT Kk ruesny XW1. MNMepeas
CTYNEeHb 3alWnTbl — BakyyMHblE€ pas-
paaHukn FV1 u FV2. Wcnonb3osa-
HUe OBYX NapannenbHO BKAKYEHHbLIX
pPa3psOHUKOB YMeHbLUaeT BEepoAT-
HOCTb pa3pbiBa Ux kopnycos. [lanee
yepe3 KepaMuyeckuini  BbICOKO-
BONbTHbIN koHaeHcaTop C1 BY-cur-
Han NOCTynaeT Ha Takow Xe pa3psa-
Huk FV3. MNocne 3Ttoro oH no rubko-
My kabenio nocTynaeT Ha BXOA4
moayna A2, roe ycTaHOBneH pas-
psAaHnK FV4. BbICOKOBOSIbTHbIE KOH-
neHcaTtopbl C2 n C3 npaktunyeckun
YCTPaHAIOT BO3MOXHOCTb MpoTeka-
HUA NO aHTEHHOMY kabenio NocTo-
SAHHOIO N NEPEMEHHOIO TOKa HU3-
KOW 4acTOTbl. BbICOKOBONBTHBIN pe-
3uctop R1 ymeHbLlIaeT BEPOSTHOCTb
obpasoBaHua H60NbLWOK Pa3HOCTU
NOTEHUMANOB MEXAYy NPUEMHbBIM
YCTPOUCTBOM U HE3A3EMIEHHOM aH-
TEHHOM MUNKu, HAaobopOoT, Mexay 3a-
3EeMNEHHON aHTEHHOM N NPUEMHBIM
YCTPOWCTBOM, HE WMEIOWMM ranb-
BaHU4YECKOW CBA3U C KOHTYPOM
3a3emMneHus.

Jetann mogyna A1 cMoHTUpOBa-

Hbl B CTanbHON KOpobke pasmepamum
26x21x12 MM C aHTEHHbIM FHE340M
(puc. 2). Ncnonb3oBaH 3kpaH TiO-
Hepa oT HeucnpaBHon DVB-T2-npucrtas-
KW, BHEWHWA unnnHApPUYEeCKUA KOHTaKT
aHTeHHoro rHesga XW1 gonxeH ObiTb Ha-
0EXHO NpuUnasH K MeTaninyeckomy akpa-
Hy. 3a4acTylo 3TK rHé3aa NPOCTO NPUKNE-
naHbl U pacwaTtaHbl, NO3TOMY KOHTaKT
HEHAAEXEH.

Mopaynb A2 CMOHTUPOBAH B nnacTtmac-
COBOM KOpMyce OT aHTEHHOro Lwrekepa
pasBA3biBalOWEro ycTpomucTea no nuta-
HUIO (puc. 3), KOTOPbIM OObIYHO KOM-
NAEKTYIOT TEeNEeBU3NOHHbIE AHTEeHHbl C
YCTAHOBAEHHbBIM B HUX @HTEHHbIM YyCUAN-
Tenem. MoHTaxHas nnata cgenaHa w3
MOSIUCTUPOA TONWMHON 2 MM, KOTOPbIN
4aCTMYHO NOBTOPSET BHYTPEHHUN KOHTYP
3TOro wrekepa. YCTaHOBNEHHbIE Tam
netany npeaBapuTesibHO BNNAaBAsiOT B
nnaty Ha rnybuHy okono 1 mm. MNocne
npoBepku paboTocnocobHoCTU agetanu
3TOro MOAyNa U UX coeanHeHus 0bUNbHO
MOKPbLIBAIOT 3NOKCUAHbIM kneem. Cne-
anTe 3a 1em, 4ToObl KNen He 3aTEK B LUTE-
kep XW2. doT1o Ha puc. 3 A2 caenaHo oo
3anMBKM MOAynsa kneem. IkpaH B 3TOM
Moayne caenaH u3 AByx CNOEB NUMNKON
anoMmuHmneson ponbru 80x27 mm, rep-
METUYHO U30NPOBAHHON AECATLIO CNONA-

MW NIMNKOW neHTbl. Bup ycTtponcrtea B
cbope nokasaH Ha puc. 4.

MpuMeHeHbl BbICOKOBOMLTHbIE Kepa-
Muyeckune kKoHpeHcatopbl. Ecnu npuém
paguo n TEeNeBU3UMOHHbIX NMPOrpamMmm B
METPOBOM Auana3oHe He NniaHupyeTtcs,
émkocTb koHgeHcaTtopoB C1, C2 moxeT
6b1Tb B 5...10 pa3 meHble. Takxe B 9TOM
cnyyae n3 MB-JMB-aHTE€HHbI MOXHO
VCKJTIOYUTb MW OeaKTUBUPOBATb KOMMO-
HEHTbl, NpeAHa3Ha4YeHHble ANsa Nnpuéma un
ycunenuna MB, 4To nosbicuT €€ nomexo-
3aWMUWEHHOCTb. BakyymMmHble pas3psgHu-
km — DMS-200D (pmuc. 5) nnn anano-
rMyHble MMNopTHble. Mx 06bl4HO ycTa-
HABNUBAIOT B MMMOPTHbLIX KUHECKOMHbIX
TENeBM3opax, MOHUTOPAx, UMMNYSbCHbIX
BlN, konupoBanbHOW TEXHUKEe, aBTOMar-
HUTONAX, My3blkanbHbIX LEeHTpax, cTa-
unmoHapHblx TenedoHHbIX annaparax.
MoOXHO npumMeHnTb paspsagHukn EMI0X
dupmbl Epcos, y HUX HanpsixeHue npo-
609 — 90 B, émkocTb — He 6onee 1 nd.
YeM MeHblle HanpsixeHwe npobos wu
€MKOCTb, TeM nydwe. Moaxoaswnin Bbl-
COKOBOJIbTHbIN PE3NCTOP cConpoTuBne-
Huem 300 kKOM...10 MOM npwu OTCYTCTBUMU
B NPOAAXE MOXHO HAaNTWN B TEX Xe YCTPOn-

CTBax, rae NPUMEHSIIOTCS YMOMSIHY-
Tble pPaspsagHukU. OTOT pe3ncTop
MOXHO 3aMEHUTb YeTblpbMs nocne-
[,0BaTeNbHO BKOYEHHBIMU PE3UCTO-
pamu MJT-0,25.

Ecnn k ooHOW aHTeHHe 4epes
aKTUBHbLIA UAN NACCUBHBINA pa3BeT-
BUTENb NOAKAOYEHO HEeCKONbKO
DVB-T2-npuctaBok, TenesBu3opos,
YKB-pagnonpnémuunkos, moaynb Al
yCTaHaBNWBAIOT nepepj, pas3seTsBute-
nem, a nocne pasBeTBuTens ans
KaXaoro npUEMHOro ycTponcTBa
WU3roTaBAMBaeTCs Mo UHAMBUAYaNb-
HOMyY moaynio A2. BMeCTo ynomsaHy-
TOrO @HTEHHOrO LWTekepa AN MOH-
Taxa pgetanen mogyns A2 MOXHO
NMPUMEHUTb YrONKOBbLIN NEPEexoaHnK
(puc. 5), KOTOPbIM KOMMNEKTYITCA
HekoTopbie coBpemeHHble XK-Tene-
BU30pbI.

Takoe 3aWuTHOE YCTPOWCTBO
aBTOp yCnewHo 3KcnayaTupyeT C
KOMMblOTEpPHbIM TB-TioHepom 60-
nee 15 ner. OHO npepoxpaHsieT oT
NoBpexXOeHUa Kak TIoHep, Tak U Apy-
roe komnbloTepHoe obopynosaHue.
Mockonbky ans 3addekTMBHON rpo-
303awmTbl 060pPYyA0BaAHUS OOHOBPE-
MeHHO TpebyeTca uUCNONb3OBaTb
cpasy Lenbiii KOMMIEeKC Mep, KOTOo-
poro BCE paBHO MpW APSAMOM NO-
nagaHu MOJIHUU B CETb 3N1eKTPOonn-
TaHusa, B YKB-aHTeHHY MoXxeT oka-
3aTbCs HEAOCTATOYHO, NO BO3MOX-
HOCTW OTKto4anTe obopynoBaHue
OT NUTAIOWMX U CUTHANbHbBIX Lenen,
KOraa OHO ASUTENbHO HEe UCMNOb3Y-
eTcsl, a Takxke Npu HaABUraloLWUXCH
1 MNPOUCXOAALMX FPO3ax.



HOBOCTU BELWAHUSA

Paznen sBegér B. N'YJISIEB, r. AcTpaxaHb

POCCUA

MOCKBA. 30 pekabpsi B nongeHo no
MOCKOBCKOMY BpPEMEeHW XWUTenn POoCCuii-
CKOW cTonnubl nony4ynnam BO3MOXHOCTb
cnywaTtbh HOBYID PaanoCTaHuuMio Meguva-
xonguHra "MKP-Megmna"” "M FM". Ha yac-
Tote 71,3 My Tenepb MOXHO yCnbiwaTtb
NONyNsiPHbIE PYCCKONA3bIYHbIE MYy3blKasb-
Hble X\Tbl B 3KCKIO3VBHOW TaHUEBaNbHOM
obpaboTke. Cant "MKP-Megua"” <http://
mkrmedia.ru/#1> (nctoyHunk — URL:
http://mkrmedia.ru/developments/pi_
fm_v_moskve_71_3_mgts-516.htmli
(23.01.19)).

CoBMeCcTHass KOMMaHWS  XOnguHra
"MagnpomMm-meaua” v Bnagensbua Espasnin-
ckoro TpybonpoBOAHOro KOHcOpuuyma
(ETK) Anekcangpa KapmaHoBa rotoBuT K
3anycky HOBYIO 3MWPHYI0 PaguoCcTaHumIo
"THT Music Radio”. OHa yxe pBa roga
Bewaet B WNHTepHeTe, a Bbixog B 3dup
Hayana c KMpruackoro r. butukeka.

B 2019 r. "THT Music Radio” nosiButcs
B adupe pasHbix roponos Poccuu, k npu-
Mepy, 3anyck Bewanus B r. KpacHopape
3annaHMpoBaH Ha anpesb (UCTOYHUK —
URL: https://www.kommersant.ru/
doc/3854082 (23.01.19)).

CAHKT-NETEPBYPT. C 1 aHBaps Bpe-
M BewaHns pagnocTtaHumm "Mask FM™ Ha
yactote 107 Mly n3mMeHeHo C Kpyrnocy-
ToyHOro Ha BewaHue ¢ 06.00 mo 01.00
(Bpemsi mockoBckoe) (nctoynmk — URL:
https://vk.com/wall-171176221 _
2305?w=wall-171176221_2305
(23.01.19)).

lMNpumeyaHne asropa pybpukn. Nocne
OKOHYaHWS 3UMHNX "KaHWUKyn" paanocTaH-
ums "Masik FM" nepewna Ha HOBbIY pexunm
BELLAHWS BO MHOTIX POCCUIACKNX ropoaax.

BOJIFOrPAACKASl OBJ1. 9 aHBaps
dunmnan PTPC "Bonrorpagckuin OPTIIL™
Hayan TpaHCNauMIo pagnocTaHuum "Bepa,
Hapexpa, Jllo6oBb" B 06N1ACTHOM UEHTpe
Ha vyacTtoTe 92,6 Mlu. MowHocTb nepe-
patymka — 1 kBT

PapnocTtaHuma ctana asaguartb ceab-
mon, TpaHcampyemon PTPC B Bonrorpane
B CCIR-gnanasoHe. B adupe craHumu:
My3blka, pacckasbl 06 uCTopumn, nepenayuv
O BOCMUTaAHUW AeTen, UEePKOBHbIN KaneH-
[apb U TONKOBaHWE eBaHrenbCkuxX YTeHUN
(nctoyHnk — URL: http://volgograd.
rtrs.ru/tv/analog/v-volgograde-
nachalas-translyatsiya-radiostantsii-
vera-nadezhda-lyubov/ (23.01.19)).

UPKYTCKAS OBJ1. 29 nekabps Hava-
NoCb BellaHve paguocTaHuum "Pagno
Energy" B OQHOM U3 CTapuHHbIX CUBUP-
ckux ropopoB WpkyTcke Ha uvacTtoTte
106,4 Ml'u. MowHoCTb nepepaTyvka —
1 kBT (uctoynmk — URL: http://www.
gpmradio.ru/news-page/uid/14999
(23.01.19)).

DATFECTAH. Br. lep6eHTe 28 nekabps
Hayanocb BellaHve paguvoctaHumn "Boc-
Tok FM" Ha vactote 100,9 Mluy. Mo paH-
HbIM Ha KoHeL, nekabps 2018 r., aTa cTaH-
UMS MPUCYTCTBYET B AEBSATN POCCUINCKMX

Mpumeyvanune. Bpems scrogy — UTC.
Bpemsi MSK = UTC + 3 u.

ropoaax, B ToM yncne B Mockse Ha 4acTo-
Te 94 Mly, (nctoynmk — URL: http://
www.krutoymedia.ru/news/5864.htm
(23.01.19)). . .

KPACHOOAPCKUU KPAWU. B r. AHane
27 pnekabps Ha yacTtoTe 89 Mly Havanacb
TpaHcnsaumsa pagmoctaHumn "Boctok FM™.
370 My3blkaNbHbIN MWD BOCTOYHOrO rOC-
TeNpUUMCTBA, roe Kpymbii rog uapuT
aTtMocdepa 6e33ab0THOro neTHero Tenna
W 3By4aT TONbKO COYHbIE XUTbl, HAMOMHEH-
Hble COJIHEYHbIMW PUTMAMU (UCTOYHUK —
URL: http://www.krutoymedia.ru/news/
5862.html (23.01.19)).

KPACHOSAPCKUU KPAWU. PagnocTaH-
ums "Pycckuii Xut" ¢ 18 sHBaps paboTtaet
B . KaHcke. C aT0ro gHA xxwutenu ropoga
CMOTyT KPYrOCYTOYHO HacnaxnaTbCs
NYYWUMN XMTaMU Ha PYCCKOM fA3blKe.
CnoraH ctaHumn: "Pyccknin Xut" — BCE
nyyqwee cpasy!” Yacrtota BewaHna —
104,3 Ml'y, (nctoynmk — URL: http://
www. krutoymedia.ru/news/5898.htmi
(23.01.19)).

MYPMAHCKAS OBJl. ®unnan PTPC
"MypmaHckun OPTML" nHdpopmupyeT, 4To
paavokaHan "Mask” npekpaTtun seluaHne
c 1 auBaps 2019 r. B cneayowmx Hacenex-
HbIX MyHKTax obnactu: Anakypttu, Bap-
3yra, Koepmop, Tepwbepka, TymaHHbIN,
Ymba, VYpa-Tyba (uctoynuk — URL:
http://murmansk.rtrs.ru/prof/rtrs-
region/newspaper/radiokanal-mayak-
prekratil-veshchanie-v-nekotorykh-
naselennykh-punktakh-murmanskoy-
oblasti/ (23.01.19)).

POCTOBCKASl OBJ1. C 27 pekabps B
r. TaraHpore HayvHaeTcs BewaHue "Pa-
nno Poccun” Ha yactote 104,8 Mlu, ¢
pervoHanbHbIMW BKAIOYEHWAMU Tenepa-
avokomnakmn "AoH-TP" (MCTOoYHuMK —
URL: http://dontr.ru/novosti/radio-
rossii-stalo-dostupno-v-taganroge-v-
fm-diapazone-/ (23.01.19)).

B nocnepHwe aHn 2018 r. pagmnocTtaH-
ums "ABTopagmo” 3a3Byyana B cnobope
HerteBo MunnepoBCKOro panoHa, a Takxe
B . MunnepoBo. Tenepb Ha 3TOM yyacTke
Tpaccbl M-4 "[oH" obecneyeH yBepeHHbIin
npwém "AsTopagmo”. BewaHve ocyuiecTs-
nsevcs Ha yacTtoTe 104,1 Ml (MCTOYHMK —
URL: http://www.gpmradio.ru/news-
page/uid/15031 (23.01.19)).

PA3AHCKAA OBJQ1. C 17 aHBaps
paguocTaHums "PeTtpo FM" Havyana Belia-
Hue B . Psixcke Ha yactoTte 96,3 Mlu.
MepepaTtumnk B Psxcke cTan ceabMbiM B
cetn "PeTrpo FM—Psa3aHckaa obnactb” n
ynpo4un NMaepcTBO CTaHUMW MO OXBaTy
ayouTopun B pervoHe. Tenepb nyywas
My3bika 70-x, 80-x 1 90-x 3By4uT B ropo-
[ax » OKPeCTHOCTaX roponoB PssaHb,
CacoBo, Kacumos, CkonwH, Mwuxannos,
Psxck v nrr Wunoeo (uctoynnk — URL:
https://vk.com/retrofmryazan?w=wall
-44921257_1383 (23.01.19)).

CAPATOBCKAS OBJ1. "Paguo MoHTe-
Kapno™ ¢ 1 aHBaps npuwno B ropoa Ha
Bonre. 3mecb CTaHUMIO MOXHO ChnywaTb
Ha vactote 87,5 Mlu. Cant ctaHuum
<https://montecarlo.ru/> (UCTOYHNK —
URL: https://vk.com/radiosaratov?w
=wall-28526072_19626 (23.01.19)).

TAMBOBCKAY OBJ1. Tamb6oBCKkUM
OPTIML, yBENMYMA MOLWHOCTL NepepaTyn-
Ka nons TpaHcnauun nporpamm “Paavo
Poccun™ n "Maska”. Mpuyém yBenuye-
HWe owyTMMee B OBa pasa, C 0QHOro
KnnoeaTTa Ao aAsyx. Ha ato notpebosan-
CS NOYTW roa, OAHAKO 3aTpayeHHble yCu-
nuvs, no cnosam pykosoactea OPTIL, oa-
HO3HAYyHO CTOAT TOro. YBenuyeHve MoLl-
HOCTW MO3BOJINT YBENUYUTb PaAnyc no-
KpbITUA pagnocTtaHumi. Kpome Toro, na-
MeHunnacb BbiCOTa NOABECa aHTEHH, YTO
TakXxe MoNoXUTEeNbHO CKaxeTcs Ha OoxBa-
Te TeppuTopun. HYactoTta Bewanus "Pagno
Poccun™ n "Masika" B r. Tambose — 100,9
n 89,8 My coOTBETCTBEHHO (MCTOY-
Huk — URL: https://www.vestitambov.
ru/new/radio-rossii-i-mayak-teper-
uslyshat-v-samyh-otdalyonnyh-
ugolkah-tambovskoj-oblasti/
(23.01.19)).

TATAPCTAH. "Pagvo Ja4a" Hayano Be-
wianve 27 pekabps Ha yacTtote 94,8 My B
r. byrynbme (uctoynmk — URL: http://
www.krutoymedia.ru/news/5858.html
(23.01.19)).

TBEPCKASl OBJ1. PaagvoctaHuus
"Papno MoHTe-Kapno" ¢ 24 pekabps
Hayana BewaHve B . TBepn Ha yacToTe
95,5 MlNu. Cant crtanuun <https://
montecarlo.ru/> (nctoyumk — URL:
http://russianmediagroup.ru/live/
thenews. asp?id=64158 (23.01.19)).

TIOMEHCKASA OBJ1. PagnocTtaHuus
"ABTOpaaMo” paclwmpsieT npucyTcTeve B
TiomeHckon obnactu. 11 sHBaps paguvo-
CcTaHuus 3a3By4ana cpa3y B BOCbMW Hace-
NEHHBIX NyHKTaXx:

— Apb6aTckoe, 4yacToTa BewaHna —
102,2 Mly;

— bawnkanoso, yactoTa BewaHus —
102,6 Ml'u;

— lonbIWwMaHoBO, YacToTa BELaHNs —
99 Mlu;

— 3aBOA0YKOBCK, 4acToTa BELAHNSA —
105,3 Mly;

— Wurawnp,
102,7 Ml'y;

— HaropHbli, yacToTa BewaHua —
103,4 Mly;

— OMyTUHCKOe, 4YacToTa BellaHns —
103,7 Ml'y;

yacToTa BeWaHus —

— 9pkoBO, 4acToTa BewaHus —
102,8 Ml'y,
(nctoyHmk  — URL: http://www.

gpmradio.ru/news-page/uid/15055
(23.01.19)).

XAKACMUS. C 1 sHBapsa 2019 1. npekpa-
weHo 3adupHOe BellaHwe paanokaHana
"Papno Poccun” B c. bes Ha uacToTe
73,61 Ml'y, B noc. YepEmyuiku Ha yacToTe
73,01 My » B 1. YepHoropcke Ha yacToTe
69,5 Mlu.

Xutenam c. bes n HacenEHHbIX MyHK-
TOB, BXOASALLMX B 30HY MOKPbLITUS BELLLAHW-
€M, 1 XXNTensim noc. YepemyLikm [OCTyneH
npuém paguoctaHumn "Pagmo Poccun +
Papuo Xakacun" Ha yactoTte 102,7 MlNy
c obbekTa BelaHus "XpebeT AnaH ropa
MapeHbkan”.

Xutenam r. YepHoropcka v Hacenéx-
HbIX MYHKTOB, BXOOSALWMX B 30HY MOKPbI-
TNA BELlaHWEM, AOCTyNeH MpPuEM 3TOMn
Xe paguocTaHumm Ha yactote 91 Mly, ¢
obbekTa Bew@aHusa B r. AbakaHe (UCTOY-
Huk — URL: http://abakan.rtrs.ru/tv/
analog/radio-rossii-pereshlo-v-fm-
diapazon-v-bee-cheremushkakh-i-
chernogorske/ (23.01.19)).



TENEBUAEHUE

PervoxanbHbelM TenekaHanam [OKHO
ObiTb rapaHTMPOBAHO BelLaHWe nocne ne-
pexopa cTpaHbl Ha uvdpoBoe Tenesuae-
HWe, yBepeHbl YneHbl CoBeTa denepauni.
[na aToro npegnaraeTcs B TeKyLLEM roay
BblAENUTb UM BPEMS HA OOHOM u3 dene-
panbHbIX KAHANOB NEPBOro MyNLTUMIEKCA,
a 3aTeM BKJII0YUTb B TPETUIA MYNILTUMNEKC.

OpHako, No cnosam 3amriaBbl BeOOM-
ctBa Anekces BonvHa, B nnaHax kabMuHa
BO3MOXHOCTb CO3aHWUs TPETbero MynbTu-
naekca paccMaTpvBaeTCs UCKIIoYUTENb-
HO NPV YCNOBUU pervoHanbHOro duHaH-
cupoBaHusi. Bonee Toro, ucnonb3oBaHve
depnepanbHbIX cpeacTs ans GuHaHCUMPO-
BaHWS pervoHasbHbIX NPOEKTOB NPOTUBO-
peunT TpebosaHuaM BlogxeTHOro kopek-
ca, HanoMHWN 3amriaebl MMHKOMCBSA3W.

OH Takxe coobuwmn, 4TO aHanoroBbln
dopmat ons pernoHanbHbIX Bewiatenemn
coxpaHutcs no 2020 r. w no 3anpocy
TenekaHanos 6yneT npoaneBaTtbCs Ha
nocnepywowme nepvogbl. "Hukakoro Ha-
CUNBbCTBEHHOrO OTKJIIOYEHUSt aHanora He
6yneT npoucxoamTb”, — 3aBepwn BonuH
(nctounmk — URL: https://rg.ru/2019/
01/15/senatory-predlozhili-vkliuchit-
regionalnye-telekanaly-v-tretij-multi-
pleks.htmI?fbclid=IwAR1B6EHJX8M7
5_kXkVnoxZLwigD7SFEdC4s5EyVv4W
FRhmmFkx-J8Cry3bg (23.01.19)).

3APYBEXHOE BELWAHUE

UTAJIUA. “ltalian Broadcasting Corpo-
ration” (IBC) obbsiBUNa 0 npuvocTaHoBKe
KOPOTKOBOJIHOBOrO BewaHus ¢ 31 gexkab-
ps 2018 r. "B CBA3W C AKOHOMUYECKUMW U
opraHn3auuoHHeiMu npobnemammn”. 06
3TOM MOXHO NPOYUTaTh HA calTe CTaHUUN
<https://ibcradio.webs.com/>.

KA3AXCTAH. AO "KaaTtenepaamno” yc-
TaHOBWIO HOBbIE pagunonepenaTinkn Ha
12-TM pagnoTeneBU3NOHHBLIX CTaHUUSX B
AnmaTtnHckon, BocTouHo-KazaxcTtaHckomn
n TypkecTaHckon obnacTtax. [daHHbii npo-
eKT peannayeTcs B paMkax MeponpuaTns
no pacLMpPEHNIO OXBaTa HaCeneHns rocy-
DAapCTBEHHbIM PaAVoBeLLaHNEM.

Ona tpaHcnsuum nporpamm "Kazax-
CKOro paavo” CMOHTUPOBAHbLI U 3anyuie-
Hbl NepenaTinKm ¢ Ppas3nnyHbIMU MOLLHOC-
Tamum ot 50 BT po 0,5 kBT (MCTOYHUK —
URL: http://http://kazteleradio.kz/
zakupki/z/667 (23.01.19)).

MONAOBA. "Radio Moldova Actuali-
tati" ("Pagno Monposa 1") B gnana3oHe
cpenHwx BofH paboTaeT Ha YacToTax 873
n 1494 kl'y. MowHoOCTL nNepepaTyinka Ha
nepsou yacToTe B . KnwmnHése — 50 kBT,
Ha BTOPOi yacTtoTe B ropogax EanHubl n
Karyne — MowHocTbio no 20 kBT kaxabii.
Ha pycckoMm f3bike TPaHCAVPYIOTCH HO-
BOCTW B CNeaylowmx BpeMeHHbIX 6nokax:

— ¢ 07.00 po 07.05 — no cpenam n
BockpeceHbam (oo 07.10);

— ¢ 09.00 po 09.05, noHepenbHUK—
naTHuua (ao 09.10);

— ¢ 12.00 po 12.05, noHepenbHUK—
naTHWua (oo 12.10);

— ¢ 16.00 po 16.05, noHenenbHNK—
naTHuUa (oo 16.10);

— ¢ 18.35 pno 18.55 — no cpepnam;

— ¢ 19.00 go 19.05, kpome cy660TbI 1
BOCKpeCeHbsi, cpepa—nsATHUUA — A0
19.30, BTOpHWK — A0 19.45 (UCTOYHWK —
URL: http://www.trm.md/ru/program-
actualitati/ (23.01.19)).

NMPUAHECTPOBbBE. B Hactosiwee
BpemMsi TpaHcnsums nporpamm "Pagwo 1
Mnioc” (oo 26 mas 2017 r. — "Paavo
MpuaHecTpoBba”) BEeAETCA Ha cpegHe-
BOJIHOBOW YacToTe 621 kY, C MOLWHOCTbLIO
150 kBT (nepepatyuk B noc. Mask, MNpw-
OHecTpoBbe). TpaHCAVpylTCs nepedayv
B nepvoa ¢ 04.00 npo 06.18 exenHeBHO,
KpomMe cy660Tbl 1 BOCKPECEHbS.

Cant MNpuaHecTpOBCKOW rocynapcT-
BeHHON Tenepaawokomnavun <http://
radio.pgtrk.ru/>. Ha cTtpanvue http://
radio.pgtrk.ru/newabout MOXHO BbI-
6paTb NpocnywBaHne OHNamH OaHOWN 13
AByx cTtaHuun: "Paguo 1" — wHdopma-
UMOHHO-MY3bIKaNIbHOW CTaHUMN npenmy-
WEeCTBEHHO AN nioaer cpeaHero Bo3pac-
Ta nnun "Paano 1 Mnioc” — nHpopmaumoH-
HO-MY3blKanbHOW CTaHUMK AN NoAewn
CcTapLuero NoKONeHus.

CUPUSA. B 3umHem ce3oHe "Paguno
JNamack” ("Radio Damascus™) — Ha pyc-
ckom s3blke B admpe ¢ 05.30 pno 06.00
exenHeBHO Ha vactoTe 783 klu. Ans
TPAHCNAUUI NCNONb3yeTCs NepeaaTink B
Tartus mowHocTbio 300 kBT. Caiit opranm-
3aumn  <http://en.ortas.gov.sy/?f=
Radio%20Damascus>, 3nech B pasaene
"Programs” MOXHO nocnywaTb 3anucu
nporpamm Cvpuinckoro pagvo un Tenesm-
[EeHWNsi Ha PYCCKOM fi3blKe.

Ha ctpaHuue <http://en.ortas.gov.
sy/index.php?d=100463> MoxHO cny-
waTtb BewaHne B pexume Live
Streaming” cornacHo Tekywemy pacnuca-
HUIO.

CLWIA/MEXUSA. PapguocTtaHuusa "Paguo
Csobopa"/"Pagno CeobonHass EBpona”
(PC/PCE) Bo306HOBNsieT paboTty pnns
ayputopwmn B Bonrapuun. OTKpbINCS HOBbIN
cant meguwakopnopaumn Ha 6onrapckom
asbike < https://www.svobodnaevropa.
bg/?fbclid=IWAROT8kYYaZ40nOmhS3
MMnJtinZ6h-2z2qqZgyPGESwnbM3Z
wx5qvbniNFtuw>/.

PapuoBewanve pna cnywartenei B
Bonrapuu, Ha4aToe B 1950 r., 66110 OCTa-
HoBneHo B 2004 r., 0oQHOBPEMEHHO C npe-
KpawieHnem BelwaHuss Ha JCTOoHMIO,
Nateuio, Jlntey, Cnosakuio, XopsaTtuio v
Pymbinmio. Torpa 66110 Npwu3HaAHO, YTO B
3TUX rocypapcTeax BO306napann NPwH-
umnel aeMokpatuu, cesoboabl nHdopma-
umm 1 ceoboabl cnoea, U HeO6XoANMOCTb
BO BHELUHEM pPaavoBeLLaHv Ha 3T cTpa-
Hbl OTNana.

B cepeavHe sHBapsi OTKpPbINCH eweé
OAvMH HOBbIM MHTepHeT-npoekT PC/PCE,
afApecoBaHHbI ayanTopun B PyMmblHUN
<https://romania.europalibera.org/>
(nctounmk — URL: https://www.svoboda.
org/a/29721792.html (23.01.19)).

LWBEULUAPUSA. LLiBeniuapckue Bnactu
HepaBHO noaTeepamnu, 4to YKB 4YM-
pagMoCTaHUMM OKOHYATENbHO MnpekpaTaT
CBOE BewaHne oo koHua 2024 r. Ha cmery
aHanoroBbiM paanonpuémMHukamM npuayT
undposble ycTporictea cuctembl DAB+.
[0 MHEHWIO WBEenLapckoro XypHanucTa,
6norepa wn Mepuaskcnepta Kcasbe
Lrtynepa, nonobHas asontoums Hemsbex-
Ha, nycTb cTaHpapT n DAB+ He sBnsioTcA
nocneaHM CNoBOM B 06/1aCTV pagnoTex-
HUKM (nctodHuk — URL: https://www.
swissinfo.ch/rus/cMmu-u-o6wectso_
Kakas-cyabOa-yrotoBaHa-ykB-paguo-
B-wBeiuapumn-/43677650 (23.01.19)).

Xopowero npuéma n 73!

nbpoBoe paavoBellaHne wMmeet

onpenenéHHble npewMyllecTsa ne-
pen aHanoroBbIM Mo PSAy NPUYUH. Y MeHst
NPUEM MAET C XOPOLUMM Ka4YeCTBOM Ha
NPOCTYID CaMOAeNbHYI0 aHTEHHY Oaxe B
KBapTUpe, OKHa KOTOpoyu obpalleHbl B
NPOTUBOMNONOXHYIO OT TeneueHtTpa CTo-
poHy. B aTom cnyyae otnana Heobxoan-
MOCTb npoknaabiBate PY-kabenb v ycta-
HaBnuBaTb pas3BeTBUTENb. [103TOMYy Ha-
3pena 3agaya: 3aMeHUTb Ha KyxHe aHano-
roBbii NPUEMHMK, TO U Aeno Tpebyowmnn
NOACTPOMKWN NONOXEHNS aHTEHHbI!

Bo MHOrnx MaraauHax Hac XAayT KOpo-
6oukn ¢ Hapnucelo: “Undposon npwu-
EMHuK” [1]. Ha BOnpoc "A puHamuk B 3TOM
NPUEMHMKE ecTb?” nony4aem OTBEeT:
"Het". Noatomy npuwobpetaem B cocen-
HEM Mara3nHe COTOBOV CBSI3W "4yao Tex-
HUKN" [2] nnn [3] — MUHMATIOPHYIO aKTUB-
Hyl0 akycTuyeckyto cuctemy (AC), Hasbl-
BaeMylo NpoaaBuaMn 3B8yKOBOW KONOHKOM
ONsi MOOBUNbHBIX TeNedOHOB W MNAHLLETOB.
HaknevBaem a1y AC Ha uudposyto Tene-
BWU3WOHHYIO NPUCTaBKY C MOMOLLbIO ABYX-
CTOPOHHEN BCMEHEHHOW NUMKOW NEHTbI,
3TO XOPOLLO BUAHO Ha puc. 1, n coegunHs-
€M 3TV yCTPOWNCTBA NO CXeme Ha puc. 2
(NO3NUMOHHBbIE 0B03HAYEHWsI AaHbl YCNOB-
HO). MPUEMHMK NONYHNNCA OTHOCUTESNIbHO
HeOoporMM 1 ManorabapuTHbIM: pasme-
pbl — 150x150%x83 MM, macca — 0,27 kr
6e3 y4éTa aHTeHHbl 1 610Ka NUTaHWS.

B aktmBHyto AC BCTpOEHbl MUKPOGOH
ons ceadn yepes Bluetooth, MP3-nnenep
¢ FLASH-mopyns v c kapTbl namMstu
micro-SD, a Takxe YKB-pagnonpmémHuk
avanasona 88...108 MIly, n nutun-nonu-
MepHas akkymynatopHas 6artapes! MNMpuH-
UMNanbHbIM NPOTUBHWK Mnepennatbl 3a
DONoNHUTENbHbIE PYHKUMWN MOXET HalTu
onucaHve akTuBHbix AC C nutaHuem oT
po3eTkn USB B paanontobutenbckom nu-
TepaType. Ho Hano yyecTb, 4TO BCTPOEH-
Has GaTtapes pemndupyet notpedbnexve
Toka Ha nyKax rpomMkocTn. MMeHHO 370
no3BONWNO NUTaTb TPEXBATTHLIW, cornac-
HO [2] w [3], ycunuTtenb OT TENEBU3NOH-
HOWM NpUCTaBku, a To4Hee oT eé USB-nop-
Ta ans noakntoyveHns FLASH-moayns na-
MATU. NOCTOAHHBIN TOK B LUEnu nNutaHus
AC oT uctodHuka 5 B npucrtaBku, name-
PEHHbI HA MaKCUManbHOW FPOMKOCTU U
npu 3apsixxeHHon GaTapee, He NpeBbiCUN
90 MA.

[POMKOCTb perynupyioT AByMsi KHOM-
kamn UK MNAY, Bxopawero B KOMMANEKT
npuctaskn DVB-T2, gpyron napown kHoO-
noK MOXHO BblIBUpaTb Nporpammy, eé
HOMep BbIBOAMTCS Ha vHaukaTop. N aTo
DOMONHUTENbHBIV NMAIOC, NOCKOMbKY He
HanoO MNOAXOAMTb K MPUEMHWKY W K ero
aHTEeHHe, M3-3a 4ero MOXeT MNpPov30NTn
cbon npuema.

B komnnekT undposoi npuctaBkm A2
BXOAUT UMNYNbCHbLIN 610K NuTaHns Al ¢
BbIXOOHbIM Hanpsikennem 12 B n Tokom
no 1A, obopMmneHHblh B BUOE CeTeBon
Bunkun. MNposopa o1 610ka NUTaHuA cnepy-
€T pa3pe3aTb B HECKOJIbKNX CaHTUMETPax
oT coegnnHntensa XS1 n yctaHoBuTb B 06e
XUnbl ABYXOOMOTOYHbIN MOMExXononas-
naowmn ppoccens L1. B aBTopckom
BapwvaHTe OH HAMOTaH Ha KONbUEBOM Mar-
HuTonposone K12x8x14 u3 deppwuta
600HH paBymMsa cCcBUTBIMM npoBOAAMW
NaTB-2 0,4, uncno sutkoB — 21. Mnioco-
BOW NMPOBOA, NOAKIIOYEH K LLEHTPanbHOMY
KOHTaKTy coeanHnTens XS1.



UudpoBon pagnonpmeémMHuUK
M3 rOTOBbIX YCTPOWUCTB

M. AJIbTLUYJIEP, r. CapaHck

LUn¢ppossie pagunonpnémHukn crtaHgapra DVB-T2 (Digital Video
Broadcasting — ungpoBoe TeneseuwjaHne, BTopasi Bepcusi) noka Ha
PbiHKe OTCYTCTBYIOT. OQHAKO TaKoW NPUEMHUK HETPYAHO cobpaTb n3
roroBbix ycTporcTB. He ncknio4eHo, AJis1 KOro-To OH cTaHeT nepsbIM
warom B paguosiiobnTenbcTeo, nogobHO TOMY, KaK Mbl B IOHOCTH
cob6upanu geTeKTopHbie NPUEMHUNKN.

AHTeHHa WA1 BbInonHeHa B BuAe
oTpe3ka CeTeBOro 3KPaHWPOBAHHOrO Ka-
6ensa "BuTas napa”, NOCKOJbKY OH HEe FHET-
cs. Bce xunbl Haoo coeanHnTb BMecTe m
NOAKMIOYNTb K LEHTPasbHOMY KOHTaKTy
aHTeHHOU Bunkn XW1, BTOPOW KOHTaKT
BWJIKU — U30/IMPOBaTh. [lNnHa aHTEeHHbl —
0,5 M. TeopeTnyeckn aHTEHHa AO0NXHa
pacnonaraTtbCs rOpPU30HTaNbHO, B COOT-
BETCTBMW C nonspu3aumen BonHbl. Ho
uenecoobpasHo nopobpaTb NonoOXeHwe
aHTEHHbl N0 MUHUMYMY c60eB BO Bpems
npuéma.

Puc. 1

WA1 A2
XwWi1
A1
XS1
L1 P

o +
8| L BT

Puc. 2

JBYXXKUNbHBIN 3KPAHWPOBAHHbINA 3BY-
KoBoW kabenb ko Bxoay AC MOXHO caenatb
13 ayamosuaeowHypa mapku LUF3C naun
ppyroro, cHabavB ero AByMS BuAKamu
"TionbnaH” XP2 n XP3 n TpEXKOHTAKTHOM
Bunkon "mxek" XP5 gnamerpom 3,5 mm.
WHyp WIM3C mna komnnekta undposon

npuUCTaBkn pe3aTtb HeNb3si, OH NOoTpedy-
eTca Ana HanaxvBaHus. 3JkpaHbl 06enx
XWUN NoAnaneaioT K KOHTakTy Bunku XP5 ¢
pe3bboin.

Tak HasblBaeMbli 3apaaHbii kabenb ¢
Bunkamn USB-A (XP4) n mukpo-USB nnmn
MnHn-USB (XP6) BxoanT B KOMNNEKT
akTusHon AC. B kabene nBe xwunbl: kpac-
Has — nuTaHwe +5 B, y€pHaa — obwmn
nposof. CornacHoO WMHCTPYKUWW, AOCTYn-
How no ccbinke [3], 3T0T kabenb NCnonNb3y-
eTCsl Kak aHTeHHa B pexuMe paavonpue-
Ma. Ecnu Takon pexum He HyxeH, kabenb

nposoga MN3TB-2 0,2 Ha ¢peppuToBOM
cTepxHe auameTpomM 3 MM W AJNHOMU
13 Mm.

Mpu xenaHun Bunky USB-A MOxHO
pa3obpaTtb, BbIBECTN kabenb "Ha yron” un
3adpumKCUMpoBaTb MONNITUNEHOBON U30Ns-
LMOHHOW NEeHTON, Kak Noka3aHo Ha puc. 1.
Takxe Heob6xoauMo 0OMoTaTb NeHTON oba
apoccenst n 3apuUKCUpoBaTb KOHUbI NMPo-
BOAOB. JIeHTy MOXHO 3akpenuTb 6e3 knes,
ecnun eé KoHel, HEMHOro NporpeTb KOpny-
COM nasinbHuKa.

o OKOHYaHUWN MOHTaXHbIX PaboT und-
pOBYI0 MPWCTaBKYy HaAQO MNOAKMYUTL K
TENeBn30py, MOHUTOPY WUAN KOMMbIOTEP-
HOMY TIOHEPY C ayamoBnaeoBxooom AV,
NCNONb3ys NPUAAraeMbl K Hen TPEXXNIIb-
HbIl kabenb (NPUYEM BNOK NUTaHUS Noa-
K/lO4aloT TONbKO nocrne 3Toro kadens!), n
HACTPOWTb Ha BCE pPaanonporpammsl B
COOTBETCTBUWN C WHCTpyKuuen. Pepaktu-
poBaTb Ha3BaHWS MPOrpaMMm, eCnn OHWu
NCKaxeHbl, HeoBXxooUMOCTU HeT, Hapo
TOJNbKO YCTAHOBUTbL MOHATHYIO NOCNeaoBa-
TeNbHOCTb UX HOMEPOB U 3anucaTb e€ Ha
Bymary. MOXHO HaCTpPOUTb U TENEBU3NOH-
Hble KkaHanbl, Hanpumep "Poccua-Kynb-
Typa", 4TOObl, NOKa BO3ULWWbLCHA Ha KyXHe,
cnywatb KoHuepTbl. Ha NAY DVB-T2-npu-
CTaBkW, KOTOpas nokasaHa Ha puc. 1, eCcTb
kHonka TV/RADIO, a nepepn HOMepamu
TEeNeBM3NOHHbIX kaHanos ctouT Bykea C,
BMecCTO 6ykBbl A.

B BbIKNIO4EHHOM COCTOSIHUM UNdPOBON
NPUCTaBKN CBETUTCSA KPACHbLIN MHANKATOP
B NPAaBOM BEPXHEM Yriy nepeaHen naHenn
1 BbIBOOUTCSH Tekyllee BPeMsi, CUHXPOHN-
3MpoOBaHHOE NocneaHen npuHNMaemomn
NPOrpaMmmon.

[ns ynpaesnenusa aktmsHon AC cnyxar
BblKNlO4aTeNb NMUTAHUS, YCTAHOBAEHHbIN
Ha 3agQHen CTeHke kopnyca, W 4yeTbipe
KHOMKW CBEepXy, C NCNONb30BaHWEM KpaT-
KOBPEMEHHOIr0 U NPOAOIXUTENBHOrO Ha-
xartuii. ECcTb cBeToBas nHankaums CBeTo-
ANoaaMn KpacHOro M CUHero CBeYeHUst ¢
pexXvMMoM mMuraHus n 6e3 Hero, a Takxe
3BYKOBasi MHAVKAUMWSA perniukaMn Ha Noao-
6un aHrmuiickoro sa3bika. Ecnm k AC He
NPUNOXEeHa UHCTPYKUMSI, JTIOFMYHO NOonpo-
CUTb Mpopaasua, 4TobObl OH Hay4Yun eo
nonb3osBaTtbcsa! K cyacTblo, B 4eke Ha no-
Kynky ykasdaHo: "KonoHka MINI-X8Uch 6e-
nas” — nocne BCTaBKW BWUIKW B PO3ETKY
XS5 3By4nT CcOOBLLEHME: AYKC MHMYT MOaa.
A 370 Kak pa3 To, 4YTO HyXHO! Npu4émM Ha

MOXHO YKOPOTUTb. B HEckonbkux caHTu-
MeTpax oT coeguHutens XP6 B nuHuio
nuTaHna crnepyet yCTaHOBUTb APOCCENb
L2 pns CHUXeHns ypoBHA nomex OT
mmnynbcHoro npeobpasosatens DC-DC ¢
12 B no 5 B, yctaHOBREHHOrO B NnpucTaske
DVB-T2. Apoccenb conepxunt 150 BuTKOB

3TOT pexum ykasbiBaeT

Mpucraska DVB-T2 A3[ Arvenas AC penKoe MUranvie MHAVKaTo-
5 X/S\2 X/P\2 ~ XP5 | XS5 pa cuHero ceevenus, Toraa

x —2 ), v—e— KaK 4acToe — Ha pexum

§ "L | Genbii . Bluetooth, 6e3 mMuranms —

XW2 s x/s\a Xﬁ\s "AUX" paguonpuém. lepeknioya-
. z < oO—=O Ayavoexon I0T 3TN pexumbl TpeTben
ANT IN" "R" | KpacHbIi KHOonkon. Ecnn wmuranune
pasgpaxaerT, Ha kopnyc AC

XP1 XE4 XP?{paCHblﬁ L2 xP6 X+56 MOXHO HaKienTb Henpo-
"Ee . 3payHyl0 JINMKYIO NEHTY.
DC 12V H _ MW _ MHOMKATOP KPacHOro cee-
A EDHLIN d " YEHUS CBETUTCHA MOCTOSHHO

- P DC-5v B 000OWX MOJIOXEHUSAX Bbl-

KnoyaTens nuTaHvs, otMme-

yas, 4TO Ha po3eTky XS6
nocTynaeT HanpsxeHue NuTaxlus. Boiknio-
yarenb nutanua AC nocTosiHHO OCTaéTtcs
BO BK/IIOYEHHOM MOJIOXEHUMU, MOCKONbKY
DOCTYN K HEeMy nepekpbIT Bunkoi XP6.
MocnepHss onepauns Npwn Hanaxusa-
HUN — yCcTaHOBKa rPOMKOCTN AC Ha MUHU-
MYM, HO HEe Ha HOMb, YTOOblI CHU3UTbL YPO-



BeHb GOHa. Perynnposka — cTyneH4aTas,
NPOAONXUTENbHOE HaXxaTue Ha 4YeTBEp-
TYIO KHOMKY yBefAn4yusaeT rPOMKOCTb,
Takoe Xe HaxaTue Ha BTOPYIO KHOMKY
rPOMKOCTb YMeHbluaeT. [103ToMy cHavana
HaAO0 YCTAaHOBUTbH FPOMKOCTb Ha HOMb, a
3aTemM caenarb war o6paTHo.
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Mpubop ans
TECTUPOBAHNA 3NIEKTPOHHbIX KOMMO-
HEHTOB (TPaH3UCTOPbI, ANOAbI, TUPUC-
TOPbLI, KOHOEHCATOPbl, PEe3nUCTOopbI,
nHayktmsHoctm n ap.) "TPAH3WUC-
TOP TECTEP-M2" — 1950 py6.

— ONEeKTPOHHbIN TenerpadHbin
knioy EM1150-M ¢ namsatbio ane-
MeHTa 3Haka W NoanepXKon amduye-
ckoro pexuma. be3 mexanunku. Tonbko
cobpaHHas nnata! — 550 py6.

— Uudposas wkana DSO018A
ans TpaHcuBepa / Yactotomep Ao
50 My, — 1500 py6.

Mnata BcTpamBaemoro manoraba-
putHoro 4Yactotomepa FC50 ot 1 Ny,
pno 50 Mlu, gnsa BawKWx YyCTPOWUCTB
(cobpaHHas n HaCTPoOEeHHas ), TepMo-
KOMMEHCUPOBAHHbLIV OMOPHbLIN reHe-
paTtop TCXO, nnckpeTHOCTb OTCHETA
1 My BO BCEM aOmanasoHe, UBETHOWN

rpadunyeckni XK-pnucnnen —
1495 py6.
— Mnara yacTtoTomMepa

FC1100-M2 ot 1 'y ao 1100 Ml
(cobpaHHas [ HacTpoeHHas),
2 Bxopa: 0...50 My, n 1...1100 Mrlu,
TEPMOKOMMEHCUPOBAHHbLIN OMOPHbIN
reHepatop TCXO, perynupoBka ypoB-
HSl, uBeTHon rpadudecknn XK-guc-
nnewn, BCTPOEHHbI TecTep KBapLeBbiX
pe3oHaTopoB 1...25 Mlu, opHoBspe-
MEHHOEe n3mepeHune 2-x 4YacToT —
2550 py6.

— U3meputens EMKOCTU U
ESR "ESR-micro v5.0S+", npea-
Ha3HaYeHHbI ANs N3MepeHnUs EMKOC-
™ n ESR 3nekTponmTnieckmux KOH-
AeHcatopoB 6e3 AeMOHTaxa X n3 ne-
4aTHOW MNaTbl C aKKyMyNATOPOM —
3150 py6.

3AKA3bIBAUTE no TenedoHy
8 (916) 029-9019

¢ 9-30 po 18-00 MSK,

no e-mail: zakaz@dessy.ru

nwnu Ha cante www.dessy.ru

eanusaums maewn 3aHsna Tpu ropa.

B03MOXHO, 3a 3TO BpemMs HeKoTopble
N3 MPVMEHEHHbIX FOTOBbIX MOAyNen Mo-
panbHO ycTapenu, O4HaKo 3TO He MelaeT
YCMAELWHOMY BbINOJHEHUIO UMW  CBOUX
byHkunin. Mpuwnocb oceavBaTb MPO-
rpaMMvpoBaHNEe U HECKONbKO pa3 Hauu-
HaTb BCE C Havana. TONbKO 4eTBEPTbIN
BapWaHT NPOrpamMmbl 4an HYXHble pPe3yJib-
TaTbl.

Bcs cuctema coctouT u3 TpPEX aBTo-
HOMHbIX YCTPOWCTB, CBSI3@HHbIX MeXAy
coboit nokanbHoOM pagnoceTslo. flonosHoe
yCTPOWCTBO (pUc. 1) BbINONHAET OCHOB-
Hble dyHKUMW ynpasnewns n cbopa

MHPOPMAUUN O TEKYLLEM BPEMEHU U
nate, TemnepaType, BAaXHOCTW, aTMO-
cepHOM AaBneHuU, COCTOSIHUM aBTO-
HOMHbIX WCTOYHUKOB 3NEKTPONUTaAHUS 1
oTobpaxaeT pesynbratbl Ha XKW. YcT-
POMCTBO @aBTOMATUYECKU KOPPEeKTUpyeT
nokasaHuUsa CBOMX 4aCOB MO CUrHanam
nposepkn Bpemenn (ClB), nepepasae-
MbIM MO CUCTEMam TENeBU3UOHHOro U
paavoBeLlaHmns.

Ona oTcuyéTta Tekyuiero BpeMeHu u
[aTtbl MUCNONb30BaH rOTOBbLI MOAyNb
yacoB peanbHoro Bpemenn Tiny RTC [1],
HEeMHOro opaboTaHHbIV MO KOHKPETHbIE
ycnosusi paboTbl. OH MeeT aBTOHOMHbIN

VCTOYHWK MUTAHWS HA Cnyyamn
OTKJIIOYEHWNs1 3NeKTpoceTH,
noatomy uHdbopmaums, Ko-
TOpas He AoNxHa ObITb NoTe-
psiHa NpW OTKAKOYEeHUU ocC-
HOBHOrO MUTAHUS, XPaHUTCSH
B OnepaTtMBHOW MaMsTn MO-
ayna. 9710, Hanpumep, 3a-
haHHble Bpemsi cpabaTtbiBa-
HUA ByamnbHWKA U TUN ero
curHana, 3apaHHbli nepvog,
aBTOMATU4ECKON KOoppekunn
4acoB w1 Npouyee.

Ana u3mepeHus atmo-
chepHOro paBneHnss uc-
nosib30BaH roTOBbIA MOAY/b
BMP180 [2, 3], koTopbi
YCTaHOBEH BHYTPW Kopnyca
roJIOBHOrO YCTPOWCTBA, rae
TemnepaTtypa 00bl4HO Bbille
HapyxHoOW. Ho Ha pe3ynbrat
N3MepeHus AaBfeHUs OHa He
BNIMSIET, @ BO3MOXHOCTb 3TO-
ro mMoaynsi UsMepsitb U TeM-
nepaTypy He UCrnonb3yeTcs.

JNlokanbHas ceTb ons ces-
3N C BHEWHUMWN AaTYnKamMun
NOCTPOEHa Ha OCHOBe pa-
anomopynen RFM73 [4].
HyXHO OTMeTUTb, 410 B UH-
TEpPHETE O HUX MOXHO HaNTN
HEMAaNo KPUTUYECKUX OT3bl-



BOB, OQHAKO MO MOEMY OMbITy 3TN MOAY-
NN Oka3anucb BMNOJIHE HagéxHbimMu. B
pancHenwemM s nAaHupylo UX akTUBHO
ncnonb3oBaTb 63 ornsakM Ha Mopanb-
HYIO CTApOCTb, MOKa He WUCCSAKHEeT BeCb
3anac.

YcTponcTea ynpaBneHus BbIHOCHbIMW
[aTtivukaMu, KOoTopble B AanbHeuwem s
Oyny Ha3biBaTb paanoceHcopamu, ynpas-
NAOT NPOUECcCcoM namepeHuin, obpaboT-
KOV pe3ynbTaToB U X nepeaavelt ronos-
HOMY YCTPOWCTBY AN OToOGpaxeHus.
Papguocexcop ons namepexus Temnepa-
TYpPbl U BAAXHOCTU BHYTPU NOMELLEHUNS
BbIMOJSIHEH B KOpryce CeTeBoro agantepa
noaxoasiimMx pa3amMepoB U NOoAKIYaeTcs
K 0bblyHOV ceTeBon po3eTke ~230 B.
CobCcTBEHHO AaTyVK BblHECEH 3a npeaensl

Kopnyca, B KOTOPOM BblAENSeTCHA A0BOSb-
HO MHOro Tenna, U COeAMHEH C Haxoas-
wencs B HEM nnartoin ynpaenexHus kabe-
nem.

PapnoceHcop ans namepeHus temne-
paTtypbl BHe nomeuleHus padoTaeT oOT
aBTOHOMHOMO akKymynaTopa, 3apsxaio-
weroca ot conHedHon 6arapen. MHdop-
MauMio O COCTOSIHUM aKKymMynsitopa OH
nepenaeT B roNlOBHOE YCTPOWCTBO Hapsi-
oy ¢ nHdopmauuer o Temnepartype. 3tm
cBefeHus oTobpaxatorca Ha XKW ronos-
HOro ycrtpo#ctea. [aTtymk BblHECEH 3a
npenensl nomMeulexHns (puc. 2) n noa-
KMOYEH K PaMOCEHCOpPY TOHKUM kabe-
nem. [1na 3KOHOMUMN IHEPrUN akKyMynsi-
TOopa MWUKPOKOHTPOJIJIEp paguoceHcopa
aKTUBHO UCMONbL3YeT "CRAWMN " pexum.

lfonosHoe ycTpoiicTBO

MpuHynnnanbHaa cxema OCHOBHOW
nnaTbl 3TOro yCTPOMCTBa n3obpaxeHa Ha
puc. 3. Bcemn npoueccamn ynpasnsieT
MUKpPOKoHTponnep DD1, TakToBas yacrto-
Ta koToporo 8 Mluy crtabunuanpoBaHa
KBapuesbiM pe3oHaTtopoMm ZQ1. lMpume-
HEeHWe KBapLeBOoro pe3oHaTopa obycnoB-
NIeHO HeobxoaMMOoCTbio (popMupoBaTb
UMMNYNbCbl ANS TakTUpoBaHus GunbTpa B
nekopepe CIB, cnepyiowwpe ¢ 4actoTon
50 kl'u, nopnepxunsas eé ¢ BbICOKOW TOY-
HOCTbIO. ITUN Xe UMNYNbCbl (MUKPOKOHT-
ponnep dopmupyet nx Ha Bbixoae PB3)
MUCMONb30BaHbl ANA MNOJly4eHUss C NOMO-
wpto Bbinpsmutens VD1R3C7C13 otpu-
uaTeNnbHOr0 HAaNPsiXeHwsl, HYXHOro Ans
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OOCTMXEHUA ONTUMaNIbHON KOHTPACTHOCTM M300paxeHus Ha
akpaHe XKW. 310 HanpsixeHue ycTaHaBnueailoT, nopbupas
conpoTuBneHue pesnctopa R3.

JInknn PB5—PB7 MWKpOKOHTpONnepa wCrnonb3oBaHbl Oad
obmeHa nHdopmaumein ¢ paguomoaynem U1 no nHrepdericy SPI.
K HMM Xe ana 3arpysku nporpammel 4epes pasdbem XP1 noaknio-
yaloT nporpammaTtop. Ha Bxon PBO nocTynaioT nMnynbCbl C 4eK0o-
nepa CIMB. Moyt BCce nuHuUM nopta D MnKpokoHTponnepa uc-
nonb3osaHbl ana ynpasneHunsa XKW, Jluuma PD3 (INT1) — Bxopn
3anpocoB npepbiBaHua oT aekoaepa ClB.

C nomoubto nnHuin PAO—PA3 MUKPOKOHTPONNEP onpatuveaeTt
COCTOSIHNE KHOTOK yrnpaBneHusi, NoaKIo4EHHbIX K padbemy XP6.
Ha Bbixone PA4 oH ¢dopmupyeT 3BYKOBble CUrHasbl, KOTOPble
nocTynatlT Ha Bxon YM34 mopyns pagmnonpuémHmka, noakao-
YEHHOro K pa3beMy XS2. Ha Bxog PAS ot pagnomopyns U1 npu-
XOOST M3BELLeHUN

CoBaHue uxX ypoBHen He TpebyeTtcs. Moaynb gaTyvka AaBneHus
BMP180 nmeeT BCTpPOEHHbIi cTabunusaTtop, GopmMupylowmn
HanpsixeHue 3,3 B n3 nopaBaemMoro Ha Hero Hanpsixenus 5 B.

Cxema nogknitodeHus XKW HG 1 k pazbémam XP2 n XP4 ocHoB-
HOW nnaTbl n3obpaxeHa Ha puc. 4. XK PC2001LRS-LNH-L
BblOpaH 6Gnarogaps Heobxoommomy uucny 3HakomecT (20) B
€AVHCTBEHHOW CTpoke 1 nx BbicoTe (14,54 mm). labapuTHble pas-
mepbl 3Toro XK — 180x40 mMm. NHdpopmaums Ha ero akpaHe
npw UCNoNb30BaHWM NOACBETKM Nerko untaercs B noboe Bpems
CYTOK C paccTosiHus Ao 3...4 m.

K OCHOBHOI nnaTe nogkioyaT KOMIMOHEHTbI U y3Nbl, COBpaH-
Hble M0 cxemam, n3obpaxeHHbIM Ha puc. 5. CeTeBO NCTOYHUK
NUTaAHWSA COAEPXUT MOHWXaloLWni TpaHcdopmartop T1, MOCTOBOM
BoinpsmuTens VD1—VD4, crnaxuBaloowmii koHgeHcatop C1.
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O Npuéme nakeTos
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BoiBoabl PCO n PC1 — cootsetctBeHHO nuHun SCL 1 SDA
BCTPOEHHOr0 B MMKPOKOHTPONNEP annapaTHOro agantepa wH-
Tepdeiica 1°C. Mo atoMy uHTepdeiicy npoucxoamt obMeH
nHdopmaumnern ¢ MoaynsiMn 4acoB PeanbHOrO BpeMeHW, AaTyn-
Ka pasneHna v paguonpuémHuka. CurHan ¢ Bbixoga PC7
MUCMONb30BaH ONS BbIKNOYEHUs npu HeobxoanmocTn YM34 B
moayne paagnonpuemMHMKa.

Moaceetka 3kpaHa XKW nutaetcs HecTabunnuanposaHHbIM
HanpsXXeHueM, NOCTynalwWmM OT WUCTOYHWKA MUTAHUA YCT-
poncTBa Ha pa3bémMm XP4. B uenu noacseTkun npenycMoTpeH
cTabunusaTtop Toka Ha TpaHaucTopax VT1, VT2 n peancTopax
R7—R10. Tok 180...220 MA B Heli ycTaHaBnMBaT nNoabopKown
COEAMNHEHHbIX NapannenbHo pe3uctopos R7—R9.

MmeloTca oBa MHTerpanbHbiXx cTabunmaaropa HanpsixeHus
DA1 (5 B) n DA2 (3,3 B). Hanpsixxenune 5 B npumeHeHo ans nu-
Tanma XKW, moayns yacoB peanbHOro BpeMeHWu, aekoaepa
CNB, patynka gasneHns BMP 180 n YM34 B moayne paguonpu-
émMHuka. Hanpsixernvem 3,3 B nutaloT mukpokoHTponnep DD1,
paguomoaynb U1 n TioHep B Moayne paguonpuémHmnka. Xors
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HanpsXeHUs NUTaHna MUKPokoHTponnepa n XKW pasHble, no-
rmyeckme YpoBHW CUIrHANOB MUKPOKOHTPOANEpa HaxoaaTcs B
ponyctumbix anst XKW npepenax, nodTomy cneumansHoe corna-

Puc. 6



BbI60p Takow cxembl 0OYCNOBAEH TEM, 4TO
B YCTPOMCTBE WMEIOTCHA pagvoMoaynu,
KOTOPbIM MMMYAbCHbIE WCTOYHUKM MuTa-
HWS MPOTUBOMOKa3daHbl. MICTOYHMK nuTa-
Husa, XKW, kHonkn ynpasneHus n ayamo-
rHe3no XS1 noaknoyaloT K pasbéMam
OCHOBHOI NnaTbl C MNOMOLWbID MJIOCKUX
kabenen. Mopynb pativka AaBneHus
BMP180 BcTaBnsioT HENOCpPeaCTBEHHO B
eé pasbeém XS3.

dopma 1 pa3amep OCHOBHOW neyaTHOM
nnaTbl FOMOBHOrO YCTPOWCTBA BbiOPaHbI
nexoas n3 pasmepos XKW, ¢ koTopbiM oHa
cobpaHa B eguHbIvi nakeT. MMKPOKOHTPO-
nep DD1 Bwibpan B kopnyce PDIP40 ons

Puc.7

obneryeHns TPacCUPOBKW MeyvaTHbIX NpPo-
BOOHWKOB Ha nnarte. Nx yeptéx nusobpa-
XEH Ha puc. 6, a pacnonoxeHve petanen
nokasaHo Ha puc. 7. Ha ycnoBHO HUXHel
CTOpPOHE nnaTbl UMelTcs ABe obnactm
CNAOWHOM GOoNbrn, K KOTOPLIM NPUNasHbl
TennooTBoasime GnaHubl MHTErpanbHbIX
ctabununsaTtopos DA1 1 DA2 ansa oxnaxae-
HUs. AHanornyHas o6nacTb UMeeTcsa U Ha
YCNOBHO BepxHei cTtopoHe nnatbl. OHa
MCNob30BaHa ANs OXNAXAEHUS TPAH3UC-
TOopa VT2.

PekomeHayeTca cnegylowmii nopsanok
cOOpPKM OCHOBHOW NeyvaTHoM nnatol. Mocne
€€ W3roToBNeHWs cnegyeT NpocBepanTb

BCE OTBEPCTUS, XO-
poWo  3a4NCTUTb
Me[Hble MOBEPXHO-
CTW 1N 3anyguTb WX.
MNepen yctaHoBKOM
W namnkown petanen
HeobxoaMMo BcTa-
BUTb B NepexoaHblie
OTBEpPCTUS, KOTO-
pble Ha puc. 7 U Ha
BCEX OApyrux yepre-
Xax pasmelleHuns
pertanen Ha nnatax
nokasaHbl 3anvTbl-
MW, OTPEe3kn Nyxe-
HOrO MegHoro npo-
BOAA U NponasiTb NX
C OBYyX CTOPOH. 3a-
Tem YCTaHOBUTb
apoccenb L1 v npo-
nasTb ero BbIBOAbI C
NBYX CTOPOH.
Janee  MOXHO
YCTAHOBUTL W MNpu-
nastb BCe pasb-
Embl. Mpn 3TOM Ha-
CTOSITENIbHO He pe-
KOMEHAy Nofb30-
BaTbCH XUAKUM
dnocom.  Tonbko
TBEPAAN KaHUdONb
WU renb, wWHauye
MOryT ObITb NpPo6-
nemMsbl ¢ paboTocno-
COBHOCTbIO YCTPOWN-
cteBa. Bce pa3bEmbl
yCcTaHaBIMBalOT Ha
YCNOBHO BEpXHEWN
CTOpOHE nnavhbl,
npu4émM  BbIBOAbI
rHe3goBblX pas3b-
€MoB nponasTb
yaacTcs, K coxane-
HUWIO, TONIBKO C OA-
HOW, YCNIOBHO HUX-
HeW CTOPOHbI NNaThbl.
HekoTopble KOH-
TakTbl  WTbIPEBbIX
PasbEMOB MOXHO U
HY>XHO nponavBaTb
C ABYX CTOpPOH. [ns
3TOro BCE KOHTaK-
Tbl, HE3AaBUCUMO OT
nx Ha3HavYeHws,
CHavana npwunau-
BalOT K KOHTAKTHbIM
naowiaakam Ha cTo-
pOHe nnaTbl, NPoTU-
BOMONOXHOW CTO-
pPOHE WX YCTaHOBKW.
Jlanee akkypaTHO
cAoBUraloT OTBEPT-
KOW MNacTUKOBYIO
KONnoaky pasbéma

BBEPX L0 BO3MOXHOCTY AOCTYNa nasifibHN-
KOM K KOHTaKTaMm v niowiaakam gas HUX co
CTOPOHbI YCTAHOBKW pa3béma, mnponau-
BAlOT UX, @ 3aTeM OCaxXuBalOT KONOAKY
obpaTHo.

3aTtem cnepyet ycTaHOBUTb MWKPO-
KOHTPOJIEP C HWXHEW CTOPOHbLI U Npona-
ATb ero BbiBoAbl C 06enx CTOpoH. Peko-
MEeHAOylD He BCTaBNsATb BbIBOAbI 3TOW U
apyrnx mukpocxem B DIP-kopnycax B
0TBEpCTMA Nnathbl A0 ynopa. 310 obecne-
4uT 6Bonbluee ynobCcTBO Namku BbIBOAOB CO
CTOPOHbI KOpnyca MUKpocxembl. B 3aBep-
WweHne yCcTaHOBUTE W npunasiite Bce
ocTaBwuecs petanu. lNpu ycTaHoOBKE WU
navike paguomogynsa Ul mexay HUM un
MOBEPXHOCTLIO MiaTbl PEKOMEHAYI0 MPO-
JIOXWUTb TOHKYIO M30MPYIOLLYIO NpoKnaa-
Ky, He NepeKkpbiBasi €0 KOHTAKTHble Mo-
wankn, npegHa3HadeHHble NS BbiIBOOOB
Monaynsi.

Mockonbky NpuBenEHHbIE peKkoMeHaa-
umMn (Kkpome nopsiaka ycTaHOBKW aeTanen)
OTHOCSITCS U KO BCEM APYrMM MNevyaTHbIM
nnaramM 4acOB-MeTeOCTaHUuu, Npu onu-
CaHWN KaXa0M N3 HUX OHW NOBTOPSATLCS He
Gyayr.

Hy>XHO OTMEeTUTb, YTO CaMblii MOLLHbIN
noTpebutens 3HeprumM B rONOBHOM YCT-
porictee — nopaceeTka XKW. Mostomy
obnacte $ponbrn, K KOTOPON npunasH
oxnaxgatowmi pnaHew TpaHancTopa VT2,
CUNbHO HarpesaeTcs. [ns [ONoONHUTENb-
HOro OTBOAA TemnJa PeKoMeHAyl, Kak
nokasaHo Ha puc. 8, npunasTb K HeW nep-
NeHanKyNsipHO NOBEPXHOCTU MnaTbl Men-
Hbl€ VN NaTyHHbIE NNACTUHbI.

MnaTa paccunTaHa Ha yCTaHOBKY pe3u-
CTOpPOB ANl NMOBEPXHOCTHOrO MOHTaxa
Tunopasmepa 1206. Pe3nctopbl R4 n R6
DOJKHBI ObITb NOAO6PaHbl U3 OAHOM Nap-
TUW C pa3HULLel conpoTuBneHus He Bonee
0,5 %. KonpeHcatopbl C2 n C5 — K10-17,
BCE OCTasibHble KOHAEHCATOPbl ANA No-
BEPXHOCTHOrO MOHTaxa clneaylwmx Tn-
nopa3mepos: C4 n C9 — 3216, C11 —
7343. npoune — 0805. KBapueBbiin pe3o-
HaTtop ZQ1 — HC49U, ppoccenb L1 —
LGB0810SS, kOTOpbII MOXHO 3aMeHUTb
No6bIM BbIBOOHLIM APOCCENEM HYXHOW
VHAOYKTUBHOCTU. LUTbIpEBble pa3bEmbl
XP1—XP3 — paByxpsagHble PLD, XP4—
XP6 — opHopsigHble PLS C HyXHbIM 4uc-
JIOM KOHTAKTOB. [1519 CbEMHOI NepemMbIvKn
S1ycraHoBneH pa3bém PLS-2. MHe3nosbie
pa3bémbl XS1—XS4 — ogHopsaaHblie PBS ¢
HYXHbIM YACNOM KOHTakTOB. [locne MoH-
Taxa u NPOMbIBKW MnaTty pekoMeHaylo
TWaTenbHO NPOBEPUTL BU3yanbHO 1 "Npo-
3BOHUTL" BCE €€ uenu Ha 06pbIBbI 1 3aMbl-
KaHus.

Yepe3 M30N5IUMOHHbIE BTYNKW OCHOB-
Hyto nnaTty n XKW coeaunHsaoT B eanHbIN
naket. VX uenn [OMXHbI COEAUHSITbCH
Mexay cobor TONbKo Yepe3 nokasaHHble
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Ha cxemax pwuc. 3 u puc. 4
pa3bémbl. [JnnHa coeanHsio-
Wero uHoukatop w nnarty
[ecaTUnNpoBOAHOrO MAOCKO-
ro kabens — He 6onee
150 mmM. MpoBoaa Ha ogHOM
€ero KOHUue npuvnasiHbl Heno-
CpencTBEHHO K KOHTAKTHbIM
nnowankamMm Ha nnarte XKW,
a Ha ApPYrom KOHUE yCTaHOB-
neH pasbveém IDC-10. Osyx-
NPOoBOAHLIN Nnockuii kabenb
noaceeTkn dkpaHa XKW Ha
KOHUEe, NPUCOeanHSEMOM K
OCHOBHOV nnaTe, OCHaLUEH
pa3beémMom BLS-2.
Jetann, nokasaHHble Ha
cxeme puc. 5, HaxopaTcs Ha
[ONONHUTENbHOW MevYaTHOU
nnate (puc. 9). 310 nnaskas
sctaska FU1, kHonku ynpas-
nenns SB1—SB4, ayauo-
rHe3no XS1 v pasbémbl ans
coeanHenust ¢ TpaHchopma-
TOpoM T1 n OCHOBHOM nna-
TOW. HyXHO OTMeTWUTb, 4TO
obnactn cnnowHon meTan-
nm3aumun  AONONIHUTENbHOM
nnartbl He coeauHeHbl ¢ 06-
LM NPOBOAOM UAWN APYTUMU LENSIMW YCT-
poicTtBa. Yepe3 kpenéxHbie pe3bboBble
BTYNKN M2,5x3,5 MM OHU KOHTaKTUPYIOT C
MeTaNIM4eckumM AHOM ero kopnyca.
Mopsipok yCTaHOBKW W nanku getanen
MOXeT ObITb NoObIM, BCE UX YyCTaHaBAU-
BalOT HA OQHOM CTOPOHE. [oCKoNbKY KHOM-
kn SB1—SB4 npu HaxaTtuax nogsepraoT-
CSl HEMablM MEXaHW4eCKUM Harpyskam,
WX MeTannuyeckas apmartypa [OJiXHA
ObITb HAOQEXHO MpUNasHa K KOHTAKTHbIM
naowaaKam Ha OgHOM CTOPOHe nnathbl U K
donbre Ha gpyrow.
CreknsiHHas nnaBkas Bctaska FU1 pas-
Mepamu 20x5 MM yCTaHOBfEHA B npvna-

fIHHble K nnate pepxartenn S1050. Yrno-
Bble TakToBble KHOMkKW — TS-A4PV-130 c
TONKaTtensaMn ONUHOM He meHee 9,5 Mm.
Onoabl 1TN5819 BbinpAMUTENS MOXHO 3a-
MeHUTb apyrumn auopamm LLloTTkm ¢ po-
NMYCTUMbIM BbINPSIMAIEHHBIM TOKOM HE Me-
Hee 1 A n MakcuMasbHbiM 0BpaTHbIM Ha-
npsixeHnem He meHee 40 B. AyanorHesno
XS1 — 3F07 nop ayguowTekep avameT-
pom 3,5 mMm. LLTbipeBble pasbEMbl — 04-
HopsigHble PLS wn pyxpsgHble PLD.
TpaHcdopmaTop T1 ucnonb3oBaH ro-
TOBbIA HEM3BECTHOro MNPOUCXOXAEHUS,
WM3BECTHO TONbKO, 4TO OH UMEET CTaIbHOM
marHutonposoa LUM-12x15. Hanpaxe-

HMWEe Ha ero BTOpWYHOMU oBbmoTke — 8 B
6e3 Harpy3ku n 6,5 B — nog Harpyskomn
0,8 A. Ero MOXHO 3aMeHUTb TpaHcop-
matopom TM-121-2 uan TM-112-1.

Jlna coegnHeHns ¢ NNaBkO BCTABKOW
FU1 Ha nnaTte yCTaHOBNEHbl OAWNHOYHbIE
WwTbIpK OT pa3bémos PLS, a nogknioyae-
Mble K HUM NPoBOAA OCHAllEeHbl rHEé3na-
Mu BLS-1. Pa3bém X2 — napa 13 rHe3no-
Bow kabenbHon konogkn BLD-4 n wTbi-
peson konopkn PLD-4. Konopka PLD-4
yCTaHOBNEHAa W B KayeCTBEe BbIXOAHOMO
pasbéma BbinpamuTens XS3. Pasbém
KHOMOK ynpasneHnsa XP1 coeguHsioT C
pa3béMomM XP6 OCHOBHOI nnatbl ASTU-
NMPOBOAHBIM MNOCKUM kabenem c pasb-
émamun BLS. Ins coepgmHeHns pasbéma
XS2 ¢ paszbémom XP5 OoCHOBHOW nnatbi
Mcnonb3oBaH kabenb ¢ pasbEmamu BLS,
COCTaBJIEHHbIN U3 ABYX 3KPAHUPOBAHHbIX
npoBOAOB.

PekomeHayetca Ha obeux nnartax
NOMEeTUTb MepBble BbIBOAbI BCEX pPa3b-
6MOB UBETHbIMW TOo4YKamu unu yrnyone-
HUAMU, COENAHHBIMU PSOOM C HUMU CBEp-
nom anamerpom 0,6...0,8 mMm.

Cxema mMogynsi 4acoB peasibHoro Bpe-
meHu Tiny RTC ndobpaxeHa Ha puc. 10.
Mo3nymoHHble 0603HAYeHUsT 3N1EeMEHTOB
Ha Hen cooTteeTcTayloT [1]. PeaucTtop R7,
patyuvk Temnepatypbl U3 1 pasbém P2 Ha
nnare NpuoBpPEeTEHHOro MoAaynst OTCYTCT-
ByloT. Mockonbky akkymynstop LIR2032
(B1) Hanpsixenvem 3,6 B gnst yctaHOBKU B

MOAyfb HaTU He yoanocb, ObiNo
peleHo ncnonb3oBaTb BMECTO
Hero nutuessblit anemeHT CR2032
C HOMWHANIbHBIM HanpsixXeHneMm
3 B. B cBfiI3n C 3TUM NpUWNIOCH
yoanute pe3nctopbl R4, RS wu
ovop D1, a BMecTo pe3unctopa R6
YCTaHOBUTb MNepembluky. Bbinn
yoaneHol n pe3ucTtopbl R2 n RS,
YCTQHOBJIEHHbIE HA JINHUAX WH-
Tepdeiica I°C. [eno B ToMm, uTO
pPe3nCTopbl aHANIOMMYHOIO Ha3Ha-
YeHUs MMeloTCs B MOAyne Aatyu-
ka paBnenusi. Mocne Bcex u3ame-
HEeHM nnata Obina NpomMbiTa OT
ocTtaTtkoB dnioca.

Moaynb paavonpuémMmHuka
npepHasHaveH ana npuéma ClB,
aBTOMATUYECKN KOPPEKTUPYIOLLMNX
rMoka3aHuWs MoAyNs YacoB, a Takxe
ONs NpocnywnBaHusa nepenay Be-
waTenbHbIX pagnocTaHuuii ama-
nasoHa FM 1 3ByKOBbIX CUrHanos,
reHepupyembix MUKPOKOHTpONNe-
pPOM OCHOBHOW nnaTbl. Ero cxema
n3obpaxexHa Ha puc. 11. OcHoB-
HOW 9NIEMEHT MOAYyNS — MUKPO-
cxema FM-Tionepa RDA5807M
[5], ynpaBnsemas no nHrepden-
cy I°C. Mwukpocxema YM3Y

MC34119D (DA1) BbibpaHa 6Gnarogaps
Hanuuuio y Heé Bxopa MUTE, nossonsio-
wero Bblk/lo4aTb 3BYK CUIFHANIOM OT MWK-
pokoHTponnepa. Ha YM34 noctynaioTt asa
HEe3aBUCUMbIX 3BYKOBbIX CWUrHana: oT
TIOHepa 4yepe3 pe3nctop R2 n oT Mukpo-
KOHTponnepa no uenv C3R1. Pe3anctop R4
YyKa3aHHOro Ha CxeMe HOMUHana yctaHaB-
NINBAIOT NULLb NPU UCNONb30BAHUN ANHA-
MWYECKOW rONOBKWU COMPOTUBNEHUEM
6 OM. Ecnu e€ conpoTtmenenue 8 Om, 3ToT
pPe3nCTOP MOXHO 3aMEHUTb NepeMbIHKON.
Ona nutanusa mMopyns TpebyloTcs ABa
Hanpsaxenns — 3,3 B ansa TioHepa n 5B
ons YM34.



YepTéxX neyaTHOW nnaTbl Moayna pa-
OMONPUEMHMKA U PACNONOXeHne aetanen
Ha HeW nokasaHbl Ha puc. 12. Mexay
TIoHepoMm U1 1 NOBEpXHOCTbIO naaTtbl pe-
KOMEHAYIO MPOJIOXNTb  N30NPYIOLLYIO
NPOKNaAKY, He NepeKpPbIBAIOLLYIO KOHTaKT-

XP1
1

K aHTeHHe

BLM31PG601 — Tunopasmepa 3216. Hu-
KaKoro HanaxmBaHus Moaysb He Tpedyer.

OuHamuyeckass ronoska MOLLHOCTbIO
0,5 BT ycTaHoBneHa u 3akpenneHa Ha aHe
Kopryca yCcTponcTBa, Ans H4ero B HEM Npo-
AenaHo oTeepcTue Heobxoaumoro auva-
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eémom XP1 pagnomoayns, A0 BbIxoaa 4ve-
pe3 pe3nHOBYIOD BTYNKY CETEeBOro LWHypa
M3 Kopnyca rofloBHOro yCTPOMUCTBa CBUTa
C APYrMM TakvM Xe NpOBOAOM, MOAKIIO-
YEHHBLIM K KOHTaKTy 2 TOro xe pasbéma.
[lanee OAMHOYHLIV NPOBOA, AHTEHHbI Ha-
MOTaH Ha CeTEeBOW LHYP C Warom npudnu-
3UTeNbHO 2,5 MM 1 3adPUKCMPOBaH HA HEM
TepMoycaxuBaemon TpyoKomn.

Mopaynb nekopnepa ClMNB npeaHa3HayeH
ona obHapyXeHWsi CUrHanoB NMPOBEPKW
BpeMeHn u GopMMpOBaHUS 3anpocoB
npepbiBaHUS NPOrpaMmbl MUKPOKOHTPON-
nepa ans o6paboTkM ITUX CUrHANOB.
Cxema mopyns nsobpaxeHa Ha puc. 13.
OH comepXuT CABOEHHbIV KoMMnapaTop
HanpsxeHns DA1 1 91eKTPOHHbIV BbICOKO-
DOOPOTHBIA GUALTP C KOMMYTUPYEMbBIMW
KoHpeHcaTopamu DA2. HYacTtoTy kommyTa-
unm 50 kY, ¢ BLICOKOM TOYHOCTbLIO 3a0aéT
MWKPOKOHTPONNEP HA OCHOBHOW nnaTe.

Hy>XHO OTMETUTb, 4TO CO34aTb Y3KOMo-
NOCHbIN PUNBLTP C TOYHLIM 3HAYeHNEM
LLeHTpasibHOW YaCcTOTbl MOMOCH! Nponycka-
HUSE U NpueMnemMon 3aaepXxkow okasa-
NOCb He Tak NpocTo. MonbITKN NCNONL30-
BaTb GuUnbTPbl Ha ocHoBe QY 6binn He-
yoayHbiMu. [103TOMY NpUWNOCE UCMNONb-
30BaTb CNeunann3mpoBaHHyi0 MUKPOCXe-
My LTC1060CN, ¢ koTopoi 6binn nonyye-
Hbl BMOJIHE NpUeMnemMble pesynbraThl.

Komnapatop DA1.1 cnyxuT ycunute-
nem-orpaHuyuTenem, npespalaowmnm
BXOAHOW CUrHan B UMNynbCbl MOCTOSTHHOMN
aMnanTyabl, He 3aBUCALLEN OT YPOBHSA
aToro curHana. Yepes pesuctop R1 Ha
Hero nocTynaeT 3BYKOBOW CurHan wu3
MOAYNs paguonpuémHuka, a no uenu
C1C2R2 — cymma curHanos nesoro u
npaBoro crepeokaHanos C padbéma XSi
(cMm. puc. 5). AnemeHTol C4,R4 ob6pasyioT
3BeHo PHY ¢ yacToTo¥ cpe3a 0OKono
1 klu. Yepes pe3ucTtop R3 Ha BXOAbl KOM-
napatopa NoAaaHoO MOCTOSIHHOE Hanpsxe-
Hue cmeweHunn 2,5 B ¢ penutens Hanps-
xenna R15—R17. Harpys3kown Bbixoga
KoMnapaTtopa C OTKPbITbIM KONEeKTOPOM
cnyxuT peauctop R5 (cm. puc. 3).

N

w N

4700

R7 470
R‘IO 47OK

R11
330k
~

DA1
UTC393

NN

I
I

R11k R
AN

K XS1 (puc 3)

433k
N

DA2
LTC1060CN

R12750
R13

LPA | FF | LPB
BPA BPB
HPA HPB
INV A INV B
SA SB

330k

10

SA/B
LSH
CLKA
CLKB

AGND
VA+
VD+
VD-

55 |
= (=] (e} ()] B W IN [

c3
_47 MK %
* x10B

I I

|
N

50/100 VA-

L C6 R6

[ 100 H 390 k

E

Puc. 13

Hble naowankn. Pazbém XP2 — PLS-10R
(yrnoso#), pasbémbl XP1, XP3 — PLS-2.
Bce pes3uctopbl Tunopasmepa 1206 gns
NOBEPXHOCTHOIO MOHTaxa, KOHAEHCaTopPbI
DN TaKoro Xe MOHTaxa crnenylowmx Tn-
nopa3mepos: C11nC10 — 3216,C8 nC9 —
7343, octanbHble — 0805. Opoccenb L1

meTpa. [ns eé noaknioyeHns K pasbeémy
XP3 Moaynsa pagnonpuémMHmka Ncnonb3o-
BaH MJOCKMI OBYXNPOBOAHLIN kabenb C
pa3dbéMom BLS-2. AHTeHHa cpenaHa u3
nposoga MITd-0,35 gnuHon 1,5 m. Ero
4acTb OT MecTa NOAKNYEHUS K KOHTaKTY 1
pa3béma BLS-2, couneHsemoro c pasb-

CohopmMmpoBaHHble Ha BbIXOoAe Komna-
patopa DA1.1 npsiMoyronbHble UMMynbChI
MOCTYNAaIoT Ha BXOA, Y3KOMOMOCHOro PpunbT-
pa uyepe3 pe3uctop R7. 3Tum pesucro-
poMm, a Takxe pe3auctopamu R8—R14 3a-
paHa ¢popma AYX y3KononocHoro epuner-
pa Ha mukpocxeme DA2. LleHTpanbHas



45

L\fm:

Puc. 14

yactoTa ero nosioCbl MPONYCKaHWA —
1 klu. C Bbixona BPB mwukpocxembl DA2
BblAeNeHHbIi GUNLTPOM CuUrHan nocTyna-
eT Ha OoaMH W3 BXOA4OB Komnaparopa
DA1.2, Ha apyron Bxoa KOTOPOro NoAaHo
noporosoe Hanpsixexue 1,25 B c penute-
ns R15R17. MNpn npesblweHnn nopora
CUMHaN HU3KOrO NOrn4eckoro YpPoBHS C
BbIxoaa komnapatopa DA1.2 nocTtynaeT Ha
Bxon, PD3 (INT1) mukpokoHTponnepa, 41o
reHepupyeT 3anpoc npepbiBaHnA. Harpy-
304HbIM PE3NCTOPOM BbIXO4A koMnapaTto-
pa DA1.2 cnyxuvT NporpaMMHO BKJTIOYEH-
HbIi BHYTPEHHWUI pe3ncTop Ha Bxoae PD3.

YepTéX nevaTHOW nnaTbl gekopepa
CMNB wn pacnonoxeHve pertanen Ha Hen
nokasaHbl Ha puc. 14. HyXHO O0TMeTUTb,
4YTO cneunanbHbIX NepexoaHbiX OTBEPCTUA
Ha 3TOW NnaTe HeT, HO HEKOTOPbIE BbIBOAbI
pa3bémMa U MUKPOCXemM HeobBXxoaMmMo npo-
nameatb C ABYX CTOPOH nnatbi. Paszbém
XP1 — PLS-10R. KoHpgeHcaTopbl gns no-

CNNU 3aMKHYTb B3§TblA Ha OXpaHy

wnend, MUKPOKOHTpoNnep o6ecTounT
€ro, Pa3oMKHYB HYXHbIV K/O4, 1 OTNpasuT
COOTBETCTBYIOLEE COODLEeHNEe KANEHTY:
"15,1", "Security sensor shorted!”,
(puc. 15). Tak npepoTBpalLaeTcs BO3-
MOXHas neperpy3ka no TOKY WUCTOYHWUKA
+27 B. Ecnu nonbiTaTbCs B3ATb HA OXpaHy
HencnpasHbIn Wwnend, Hanpnmep, B KOTO-
POM ecTb 06pbIB 1K 3aMblkaHwne, No Npo-
wectBun 40 ¢ wHMUMANU3AUMN OH He
OyneT B3AT HA OXpaHy, a KIVNEHT Nnoay4uT
cooTBeTcTBYyloWee coobuieHne. AHano-
rMMYHO MOXHO NpPOBEpUTb OCTaBLKNecs
wnendsobl.

K niobomy 13 pecatn pazbemoB XT2—
XT11 MOXHO MOAKMOHYUTL KakK OXPaHHbIN
wnend, Tak M noxapHbii. ockonbky
CXEeMbl MOAKNOYEHNST OATYNKOB B OXPaH-
HOM W MOXapHOM wnendax OTANYaKTCsa
(CcMm. puc. 1), TO oTAMYalDTCa WU Noporu

HbIh oTCcek. B 3TO mecTo BkneeHa
ansa BeHTunsiunmn 6biBwas aekopa-

TWUBHAsA anioMuUHMEBas pelleTka
rPOMKOroBOpUTENst PaAMONPUEM-
HuKa. B kopnyce Bbipe3aHbl OkHa
ons kHonok ynpasneHuns n XXKN. K
OHY TNpUKpensieHbl pe3vHOoBble
HOXKW, MPUYEM B nNepenHen 4actum
OHa UX KPenéxXHble BUHTbI NCMONb-
30BaHbl WU NS KpernieHusa naketa
M3 OCHOBHOM nnaTtbl U XKW,

NNTEPATYPA
1. Mnatka pacwwupenna "Tiny RTC

I’C modules”. — URL: http://we.
easyelectronics.ru/Shematech/

BEPXHOCTHOrO MOHTaxa Crneayowmx Tn-
nopasmepos: C3, C5 — 5832, C8 — 3216,
ocTanbHble — 0805. Bce pe3uctopbl —
Tnnopasmepa 1206. Hukakoro Hanaxuvea-
Hua gekonep ClB He TpebyerT.

[fonoBHOEe ycTpOMCTBO COOBpPaAHO B KOP-
nyce oT paguonpuémHuka Selga-404.
Bonblwasn 4yacTb nepeaHen naHenn Kopny-
ca Bblpe3aHa, OCTaB/ieHbl TONbKO Yrbl U
4acCTb BbICTYMOB B LEHTPE, K KOTOPbIM Npu-
KnénaHa anloMuHUeBas nnacTuHa Tonwm-
HOM 1 MM, Ccnyxauasn Tenepb AHOM KOpny-
ca. B Hen cpoenaHbl oTBEPCTUS NOA AMHA-
MUYECKYIO rONoBKY 1 ans BeHTunaumun. K
HeW xe NpuKpenieHbl yronkamm ¢ pe3bbo-
BbIMMW BTY/IKAMU NakeT N3 OCHOBHOW nnaTbl
n XKW, cetesoi TpaHchopmarop, BCno-
MoraTenbHasi nnata C BbinpasMUTenem,
KHOMKaMu ynpaBieHns n ayanorHe3aom.

B 3apHelt cteHke ObiBLIEro paguonpu-
EMHWKa, KOTOpas Tenepb CTana BepxHewn
KPbILIKO YCTPOMCTBA, Bbipe3aH baTapen-

cpabatbiBaHusi, nornka paboTel, U ons yn-
pPaBNEHNs UCMONb3YITCA Pa3Hble KOMaH-
Obl. Ha puc. 16 ycnewHo B3siTbl Ha oxpa-
HY OXpaHHbIN wWnend, NOAKMOYEHHbIA K
pa3bémy XT2 (Ne 1), n noxapHble wnen-
&bl, NOAKNIOYEHHbIE K pa3dbEémam XT4
(Ne 3), XT6 (Ne 5) n XT8 (Ne 7). KomaHga
Ha B35iTME NOXapHOro wnenda nmeet sug,
"01.07", rne 01 — komaHga Ha B3ATME

platka-rasshireniya-tiny-rtc-i2c-
modules.html (27.12.2018).
2. Jatuyuk pasneHus n Temnepa-
Typbl BMP 180 (Digital Pressure Sensor). — URL:
http://iarduino.ru/lib/datasheet%20bmp180.
pdf (27.12.2018).

3. O630p patuvka pasnedus BMP180
(BMP080). — URL: http://robotchip.ru/obzor-
datchika-davleniya-bmp 180/ (30.12.2018).

4. Hope microelectronics RFM73-D. — URL:
https://www.tme.eu/ru/details/rfm73-d/
moduli-rf/hope-microelectronics/
(30.12.2018).

5. RDA5807M single-chip broadcast FM radio
tuner. — URL: https://www.electrodragon.
com/w/images/5/5f/RDA5807M_datasheet
_v1.pdf (28.12.2018).

wnenda Kak noxapHoOro (HarmoMHI, 4TO
ans oxpaHHoro — 03), 07 — Homep winen-
da. CHATb NoXapHbIY wnend, Hanpumep,
NOAKNIOYEHHBIN K pa3dbemy XT8 (Ne 7),
MOXHO komaHgow "02.07".

Ha puc. 17 npuBenéH npumep: B3AT
Ha OxpaHy noxapHoi wnend Ne 7 (pasb-
€m XT8). MNonyyeHo coobuwenne "12,7",
"Firefighter sensor enabled."”, 3atem npo-
n3owno cpabaTbiBaHUe OAHOr0 U3 Noxap-

HbIX patumkoB — "2,7", "Firefighter first:
alarm triggered!”, 3atem 3amurana
namna — "68,1", "Lamp Flashing."”, 3atem
wnend BOCCTAHOBWUACK, T. €. MOXaPHbIN
DAaTYNK BEPHYNICS B WUCXOAOHbLIA pPEexunm
pabotel — "5,7", "Firefighter first sensor
working in normal mode.", n, HakoHel,
wnend 6bin cHAT — "14,7", "Firefighter
sensor disabled.”. B no6oii MOMeHT



MOXHO NPUHYAUTENBHO 3anpoCUTb COC-
TosiHME NM6Oro U3 Wnendos, B TOM Yncne
M COCTOsIHME onoseliaTenen, KoMaHaou
"12.xx", roe XX — NOPSOKOBbIA HOMEP
wnenda. MNpumep Ha puc. 18: oxpaHHbIn
wnerid Ne 1 (pasbém XT2) B HOpManbHOM
COCTOSIHUM (B3SIT HA OXPaHy U UCNPaBEH),
noxapHsle wnerdbl Ne 3, 51 7 (pas3bémbl
XT4, XT6 n XT8) Toxe, namna He NoAa-
KnoyeHa nmbo B e€ uenu obpbiB, CUpeHa
1CcnpaBHa U roToBa K BKITIOYEHUIO.

Mocne nopxnoyYeHus cuuTbiBaTenewn
KapT [ocTyna Heo6xoauMo BbIOpaTb OAVH
13 4eTbIPEX pexnmMoB paboTbl. Hanpumep,
O NepBOro cuuTtbiBaTens Bblbepem
pexumMm nNpoxoaa TONbKo NO pin-koay, Ans
3TOro Habupaem B OKHE KMeHTa KoMaHay
"18.0" n poxupaemcs oteeta oT Mellon-3
00 ycnewwHoOM U3MeHeHun KoHdUrypaumm
cunTbiBaTens: "76,1", "Reader1: Configu-
ration changed.". lanee 3agaém pin-koa, n
oTnpaensem ero (pin-koa 6yaeT xpaHuTcs
B Mukpocxeme Flash-namatn DS1):
"16.123456", roe 123456 — pin-koa.
Loxupnaemcs noareepxaeHus: "66,1",
"Reader1: PIN added successfully.”.
Tenepb HabvpaeMm ero Ha knaBmaType C4n-
ThiBaTENA. ECAn pin-kon HabpaH npaBusb-
HO, 3BYKOBOU CUrHANN3aTop CYnUTbIBaTENS
n3pacT 3ByKOBOM curHan, pene K1 nepe-
K/MOYUTCSH U Pa3OMKHET uenb NUTaHUN
351eKTPOMArHMTHOrO 3amka, CBeToauof,
HL12 3aropuTcs 3enéHbIM UBETOM, KIIMEHT
nony4nTt coobuweHus "62,1", "Readert:
Valid PIN entered.” n "72,1", "Reader1:
Access is allowed.”. Yepes 5 ¢ pene K1
BEPHETCS B MCXOOHOE COCTOSIHNE, CBETO-
anopn HL12 nepekntounTcsa ¢ 3en1EHOro Ha
KpacHbIli uBeT cBedeHus. OnucaHHbIn
npumep nokasaH Ha puc. 19. MNpumep C
HEeNpPaBWIbHO BBEAEHHbLIM PiN-KOAOM U-
noctpupyet puc. 20.

[anee MOXHO npoBepuTb paboTy cuum-
TbiBaTENA C Proximity-kaptamn. OTnpas-
N9eM KOHTPONNepy komaHgy nepesona
CYMTBIBATENSA B PEXUM CHUTLIBAHWUS KApPT —
"18.1". OT KOHTpOnnepa AO/MKEeH NPUATH
oTBeT: "76,1", "Reader1: Configuration
changed.". jo6aBnsem HOBYIO kKapTy (Koabl
KapT Takxe OyayT XpaHUTLCSH B MUKPOCXE-
me Flash-namsatn DS1) "14.0.11871638",
roe 14 — komaHpa nobaBneHusa KapThbl,
0 — kapTa Ans nNepBoOro cymMTbiBaTens,
11871638 — wHavBnayanbHbin ID kapThl.
Monyyaem otset: "53,1", "Card ID: added
successfully.”. Tenepb npuknagpiBaem
KapTy K cunTbiBaTento. Ecnu kapTa ¢ Takum
HOMEpPOM ecCTb B namaTtn Mellon-3, oT Hero
npuayt coobuweHnsa "57,1", "Readeri:
Card ID: 11871638 found!", "72,1",
"Reader1: Access is allowed.”. 3BykoBoW
CUrHaNN3aTop CYUTbLIBATENS U34acT 3BY-
KoBOW curHan, pene K1 nepexnounTcs u
Pa30MKHET uenb NuUTaHua 3nekTpomar-
HUTHOrO 3amka, ceetogwop HL12 3aro-
puTCSs 3enéHbiM LUBeTOM. Ecnv npunoxuTs
KapTy, KOTOPOW HET B NamMsaTu, KINEHT
nony4uTt coobuweHne "59,1", "Readeri:
Card ID: 1122365 not found!", n pene K1
He OTKPOEeT 3aMOK, CBETOAMOL OCTAHETCH
CBETUTbLCH KPacHbIM UBETOM, puc. 21.

Yoanutb HEHYXHYIO KapTy M3 namaTu
MOXHO komaHgon "15.0.11871638", roe
11871638 — ID HeHyxHOW KapTbl. Takown
npumep NpmeenéH Ha puc. 22. [Mpoyntatb
ID-koabl BCEX KaPT, XPaHALWMXCA B NaMATU
Mellon-3, mMoxHO komaHgown "21". OT-
KPbiTb ABEPU MOXHO NPUHYAUTENBbHO, OT-
npasue koMaHgy "06", 3akpbite — "05".



AHaNOrM4HO MOXHO NPUHYANTENLHO BKIIIO-
YNTb/BBLIKNIIOYUTL ONOBewaTenn, npu-
mMep — Ha puc. 23.

3anpoc TemnepaTypbl NEPBOro AaT4n-
Ka TeMnepaTypbl OCYLLECTBISIETCSH KOMaH-
noin "22", Btoporo — "23".

YCTPOCTBO TaKXe NO3BOSIIET U3MEHUTL
noBoii 3 NapameTpPoB CETEBOM KOHDUrypa-
umn. Hanpumep, "24.192.168.095.111." —
KOMaHaa cMeHbl IP-agpeca. Hoswili IP-aa-
pec 6yneT NpUMEHEH nocne nepesarpys-
k1 Mellon-3. 310 MOXHO coenaTb ABYMS
cnoco6amun: NPOCTO OTKNOYUTL NUTaHME
Ha HECKOJIbKO CEeKyHA, unau OTnpaBuTb
KomaHay nepe3sarpy3ku "29". Moao6HbIn
npumep nokasaH Ha puc. 24.

Boile Obiv paccMOTPEHbI NPUMEPSI
paboTbl C TMNOBLIMW KOMaHAaMU, NO3BO-
NAOWUMN YNPaBsiTb OCHOBHBLIMU yHK-
umsmu npubopa. Becero xe Mellon-3 noa-
nepxveaeT 34 pasnuyHble KOMaHObl U
cnocobeH oTnpaBuUTb KIneHTy 6onee
70 pa3nnyHbix coobuieHnin. CnpaBoYHMK
BCEX KOMaHp, Ux onucaHue, BCe BapuaHTbl
OTBETOB HAXOAATCH B NPUIOXEHNN.

MpowwuBka AN MUKPOKOHTpONepa
HanucaHa Ha s3bike Cun B cpene paspa-
60Tk MpLab X IDE v.4.15 ¢ ucnonb3oBa-
Huem komnunaTopa C18 (v.3.47). NuTep-
denc Ethernet peanusosaH Ha OcCHOBe
CcTaHgapTHbIXx 6ubnuotek cteka TCP/IP
npotokonos oT Microchip (Microchip
TCP/IP Stack v5.42.08 ot 15.06.2013). B
npoLUnBKe NoAAep>XXaHbl Crieayouie Npo-
Tokonbl Ethernet: TCP, IP, ARP n ICMP.
BepxHee nporpammHoe obecneveHne —
KOHCOJIbHOE NPUOXEHVE 4S9 KOMMblOTe-
pa HanucaHo Ha a3blke Cu++ B cpene pas-
paboTku Visual Studio 2017 oT komnaHun
Microsoft.

BECMPOBOAHAS NMEPEOAYA
3BYKA!

NEPEOATYMKM,  MPUEMHUKMN,
PLL-CUHTE3ATOPbI
www.new-technik.ru

SDR npuémnunk RTL-SDR.COM V3:
500 kl'y, — 1766 Mly, o630p — mo
3,2 My, TCXO 1 ppm, anioMnH1eBbI
kopnyc — 1850 pybneii.

www.radiospy.ru

AxycTuuyeckasi npuctaeka K Tenesu-
3o0py mogenu AMNT4 — 2300 pyb6.
MogaHoe 1 opurnHanbHoe yCTROWCTBO
0N UBETOMY3blKasibHOr0 COMPOBOX-
OEHUs BUOEO HA 3KpaHe Tenesv3opa.
Papnyra 3BykOB, KOTOpblE BOCNPUHW-
malTca MukpodoHom. lpoctoTta B
NCNONb30BaHUN.

3aka3sblBanite Ha canTe.

MHTepHeT-marasvH "Pagyra’”.

http://png-cs2536566.tiu.ru



AneKTpoHHaa nnomoOa

M. PEOKTUCTOB, r. MockBa

Mpepnaraercs ycTpoWcTBO Ha MUKPOKOHTposnnepe ATmegas8,
npegHa3HaYeHHoe Ans ¢ukcaumm ¢akra OTKpbIBaHUSI ABEpH.
NmeeTcss BO3MOXHOCTbL nepegasats nHpopmauunio o6 3ToM U TeKy-
ujemMm coctosiHnn geepm no RS-485, Hanpumep, Ha nynbT OXpaHsl.

3BecTteH cnocob KOHTPONs OT He-

CaHKUMOHNPOBAHHOIO NPOHUKHOBE-
HWS 8 NOMelleHue — onevaTbiBaHue
BXOAHOW ABepu NnoM60oi. NMpu oTkpbITUN
nsepu nnomba nospexpaeTtca. Be-
PEBOYHbBIN, NNACTUKOBLIN, MeTannuye-
CKUl nnn BymaxHblh e€ BapuaHTbl Npu
4aCTOM  MCNOSIb30BaHWUM  O0BOJIbHO
HeynobHbl 1n3-3a TPYAOEMKOWN npoueay-
pbl ycTaHOBKM npu 3akpbitun. Pa3spa-
60TaHHOE aBTOPOM 3JIEKTPOHHOE YCT-
POMCTBO NUWIEHO 3TOro HepocTatka u

Mcnonb3oBaHue pesepsBHou Hatapeu
NUTaHUA CHUXaeT 3aBMCUMOCTb OT Bec-
nepebonHON NoAa4Yn CeTEeBOro NUTaHUS.
Mpu oTknNOYEeHUN 3nekTpuyecTsa yCT-
POMCTBO MNPOAONXKaeT BbINONHATL BCE
cBOU QYyHKUUN.

CxemMma 3neKTpOHHOW naomMObl npea-
ctaBneHa Ha puc. 1. OHa cobpaHa Ha
MukpokoHtponnepe DD1 ATmega8-
16AU. Ero TakTtoBas 4actota 8 My 3apa-
Ha KBapueBbiM pe3oHaTopom ZQ1, KOH-
neHcatopol C2 n C4 obecneuuBaioT

XP1 KXKN 16x2
¢ koHTponnepom HD44780

K BbiB. 18 DD1
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MOXeT OblTb MHOrOKpPaTHO UCMNObL30Ba-
HO 6e3 HeobBxoaMmMocCTW npoBeneHns
npoLeaypbl BOCCTAHOBNEHUS.

MpuHunn [encTBUA  3NEKTPOHHOMU
nnombbl OCHOBaH Ha ¢$OpPMUPOBAHUN
Cny4atHOro BOCbMW3HA4YHOro Koga npw
KaxgoM OTKpblBAHUM WUAN 3aKpbiBaHUN
KOHTPONIMPYyeMOW ABepU N 0ToBpaxeHnn
atoro kopa Ha XKW yctponcrea. Kopg
OCTaEéTCA HEU3MEHHbIM, NMOKa OBEPb HEe
oTkpbiTa. Ana akoHomun aHeprum XXKU
npu OTKPbIBAHUWN ABEPU UM HAXaTUN Ha
KHOMKY NPOBEpKM €€ TeKyllero cocros-
HUSA BkAoyaeTca Bcero Ha 10 ¢, 3artem
YCTPOWCTBO NEPEXOONT B PEXUM HN3KOrO
3HepronoTpebneHna Ao crnepyouero
cobbITus.

ycTonumBylo reHepauuio. Uudopmauyms
BblBOAUTCA Ha XKW, noaknio4éHHbIn K
wrbipeBoMy pasbémMy XP1 PLS-16. AsTop
MCNOMb30Ban PacnpPOCTPAHEHHbIN B UH-
TepHeT-mMarasuHax AByxCTpoyHbii XKKWU ¢
BCTPOEHHbIM KOHTposnnepom HD44780.
OH nosBonsieT otobpaxaTb Ha 3kpaHe
ASCIl cumBonbl B gBe CTPoku no 16 3Ha-
KOB B K&XA0WN, CUMBO/bI POPMUPYIOTCH B
marpuue 5x7 nkc. Ana obneryeHns MoH-
Taxa B NPeayCMOTPEHHble Ha nnate
nHomMkaTopa OTBEPCTUS BCTaBneHa u
3anasHa ogHoOpAAHasa rHe3gosas Konoa-
ka BLS-16, kotopas couneHseTca C
pasbémom XP1. YnpasneHne nHaukaTo-
POM — MO 4YeTbIPEM CTapwum paspsgam
€ro WWHbl AaHHbIX.

CurHan vynpaBrieHUss nNOACBETKOMU
chopmuposaH Ha Bbixoge TO DD1. Pe-
3uctop R7 orpaHuyuBaeT TOK B uenu
noaceeTku. MoacTpoeyHbiM pPe3ncTo-
pom R8 ycraHasnuBalT Xenaemyio
KOHTPACTHOCTb OTOOpaxaeMbix Ha XXKU
CUMBOJIOB.

JIHelHbIi nHTEerpanbHeii cTabunu-
3aTtop DA1 noHuxaet nocTtynaiouiee ot
BHELUHEro UCTOYHUKA NMUTAHUA HA THe3-
0o XS1 unn ot pesepsHon 6aTtapen GB1
HanpsxeHnne go 5 B. na ymeHbleHus
pPasnnyYHbIX NOMeX, NPOHUKAKWMUX MO
uensam nNuTaHus, NpeaycMoTpeH GunbTp
C3L1C5C6.

Anon VD2 zawmuwaer OT pas3psaaku
batapeto GB1 npu BHewHeM nutaHuu,
HanpsiXXeHne KOTOPOro A[OJSIXHO ObiTb
Bbillie, 4eM HanpsxeHue 6artapen. Cee-
Toanond HL1 — wungukatop paboTtbl OT
BHEWHEro ucTto4yHuka, a auon VD1
3awmaeT OT Cny4yanHon nogayn BHeLw-
HEero HanpsXxeHus HeBepHOU nonap-
HOCTW.

B nporpamme npeaycMOTPEeH KOHT-
ponb HanpaxeHus 6atapem GB1. Ero
n3mepsieT BCTPOEHHbIV B MUKPOKOHTPOJI-
nep AUTM. MoAacTpoeyHbIM pe3ncTopom
R5 ycTaHaBnuBaioT NOPOr, NPy yMeHbLUe-
HUK HanpsxeHus 6aTapeun HUXe Noporo-
Boro Ha XKW nossnseTcs COOTBETCTBYIO-
lee coobuieHne.

Llenb R4C1 obecneunBaeT 3anepxky
cTapTa nporpamMmbl MUKPOKOHTpOnnepa
npu BKAOYEHUN nuTanusa. Peanctopsl R1
1 R2 noppepxuBaloT BbICOKUI noruye-
ckuii ypoBeHb Ha Bxogax INTO u INT1
MUWUKPOKOHTpOepa nNpu pPas3oMKHYTbIX
KOHTaKTax gartyuka asepu n kHonkn SB1.
Peaunctopbl R10 n R11 Heobxoanmbl ans
paboTbl wunHb RS-485.

He Bce XKW pycuduumnposaHsl n
MMEIOT B CBOEM 3HaKoreHeparope n3ob-
paxeHuss CUMBOMIOB Kupunnuubl. [lo-
3TOMy aBTOPOM NpPeaycMOTPEHO Npo-
rpaMMmHoe GopMUpoBaHNE Taknux CUMBO-
NIOB C WX OVWHAMUYECKOW 3arpy3kon B
3HakoreHepatop XK.

Mpu nogave NUTaHUS Ha MUKPOKOHT-
ponnep nporpamma onpawwusaeT CO-
cTosiHne kHonkn SB1. Ecnu oHa HaxarTa,
3MeKTPOHHaa nnomba nepexoauT B pe-
XUM NPOCMOTPa YCTAHOBJ/IEHHbIX Napa-
MEeTpOB:

MNporpamma cuntbiBaeT ua syeek 0—5
EEPROM MUKpOKOHTpONnEpa n BbIBOAUT
Ha XKW pecaTuyHble 3HA4YeHus XpaHsa-
wmxca Tam appeca yctpoucTea n banita
PEXVMOB:

Bbixon 13 aTOro pexuma BO3MOXEH
ANWb BbIK/IIOYEHUEM NUTAHUSA YCTPOMN-
CTBa W NOBTOPHbLIM €ro BKAOYEHNEM, HE
Haxumas Ha 3TOT pa3 Ha kHonky SB1. B
3TOM Cny4Yae npou3onaET nHuumnanusa-
uMa NOpPTOB MMUKPOKOHTPONNepa, npo-
Bepka HanpsaxeHus 6atapen GB1, ecnu



OoHa 3ajaHa, u nosBuTCa cooblieHue C
HOMEPOM BEpPCUM NPOrpamMmbl:

Ecnn HavanbHble npoLeaypbl yCnewHo
BbiNosiHeHb!, Ha XKW nossutcs npocbba
HaxaTb Ha kHonky SB1 ("i" — nndopmauus):

Mocne eé HaxaTns NporpaMma BbIKSI0-
yaet XKW n nepeBoauT MUKPOKOHTPOI-
nep B "cnNAWMn” pexmnM C MNOHUXEHHbLIM
aHepronoTpebneHnem. OH ocTaércs B
3TOM pexume, noka Bxoabl INTO vnn INT1
DD1 He creHepupytoT 3anpoc annapaTHo-
ro npepbieanmsa (INT1 — no pasmbikaHuio
KOHTakTOB Aartyvka asepu, INTO — no
3aMblKaHWIO KOHTAKTOB KHOMKM SB1).
nepBoM clly4ae (OBepb OTKpbINacb) MUK-
POKOHTPONNEP BLIXOAUT U3 "cnawero” pe-
xuma, Bknovaet XKW, otobpaxaeTt Ha
HEM COCTOSIHME ABEPU U HOBbIN YHWUKAsb-
HbIi KoL, (CreHepupoBaHHOE Cry4YanHoe
4ncno):

Yepe3 10 ¢ nporpamma Bbikno4aeT
KKW, a MUKpOKOHTpOnep BO3BpaLLaeTcs
B cnqumﬁ" pPexXum.

Bo BTOpOM Cnyyae (HaxaTue Ha KHOMKyY
SB1) MUKPOKOHTPONNEP TOXE BbIXOOUT N3
"cnawero” pexuma Ha 10 ¢ n BbiIBOAUT
coobuieHne O COCTOsiHUWM ABepwu U Oewn-
cTByloWwmMn KoA,. Ecnu aBepb 3akpbiTa, OHO
BbIMSANT TakK:

MpoBepka COCTOAHUA HaXaTuem Ha
KHONKY SB1 He nameHseT koa, AeNCTByiO-
WM Npy 3aKpbliBaHUN OBEPU.

Mopsigok NpoBepky HanpsixxeHus H6aTa-
pen GB1 n coaepxaHue nHdpopmaummn,
nepenasaemoit no RS-485, 3apaioT name-
HEeHMEM KOA0B, 3arpy)XaemMblix C NOMOLLbIO
nporpammatopa B EEPROM MUKPOKOHT-
ponnepa. B ayenike 0 EEPROM 3HaveHne
Kaxoro n3 BOCbMW pa3psifos paspeluaeT
(1) wnn 3anpewaet (0) BbINONHEHME Ka-
KOM-nnMB0o PyHKUMN.

Paspsaabl O 1 1 ynpasnatoT NnpoBEpPKOn
HanpsxeHua 6atapen GB1 cooTBeTCTBEH-
HO Npu paboTe 1 Npu cTapTe NPOrpamMMmsl.

Paspan 2 ynpasnseT Hanuivem B
MHPOPMaLMOHHOM nakeTe, nepenasae-
Mom no RS-485, asyx6anTHoro npecpuk-
ca. OH MoxeT 6blTb MCNOMb3OBAH AN
onpeaeneHns NPUEMHNKOM nHdopmaunm
Hayana eé nakera.

Paspapn 3 oTBevyaeT 3a BK/OYEHME B
COCTaB nakeTa agpeca nepeaaroLuLero ero
YCTPOWCTBA, KOTOPbIN MOXET HaXOANTbLCH
B nHTepsane 0—255. OH HeobxoamMM npu
opraHusauum oxpaHbl AByx 1 6onee ase-
peit, OCHALLEHHBIX 3NIEKTPOHHBIMU NAOM-
6amun.

Paspan 4 ynpasnsieT nepepadven B
nakeTe TeKyw,ero COCTOSHUS OBepu.

Pa3psap 5 paspewaer unu 3anpewgaeTt
nepenayy B nakeTe TeKyLLero Kkoaa.

Pa3psp 6 ynpasnseTt 3aseplieHnem
nakerta AByx6anTHbIM nocTdukcom. OH
MOXeT ObiTb MCNONb30BaH ANA onpene-
NIEHUSt NPUEMHNKOM MHDOPMaunm KoHua
eé nakera.

Pa3psap 7 paspewaeT nam 3anpewa-
eT nepenasaTb MHOOPMaAUMIO MO LINHE
RS-485. Ecnn oHa paspelleHa, naket
oTnpaensieTcs co ckopocTbio 9600 Bop,
HeMena1eHHO NOC/ie OTKPbIBAHUA ABEPU U
Npu KaXA0M HaxaTtum Ha KHonky SB1.

Monubii naketT nHdopmaumn MoxeT
BbIMSAETb, HaNPUMep, Tak:

11sc1d81053396##

1 60

6anTta npedukca (oaMHaKkoBble unNn pas-
Hble), 3aaHHble B Averkax 1 1 2 EEPROM;
cld — coctoaHue asepwu: cld (closed) —
3akpbiTa, opn (opened) — OTKpbITA; S —
afpec yCTPOWCTBa, 3aflaHHbIN B ayerike 3
EEPROM (ASCIl-koq cumBona s — 63H
nm gecsatuyHoe 99); 81053396 — yHu-
KanbHbil Koa; ## — aBa H6ainTa noctdukca
(oomHakoBble unu pasHble), 3aaaHHble B
averikax 4 u 5 EEPROM.

[nsi yMeHbLUEeHUss pa3MepoB nevyaTHOMn
nnartbl MUKPOKOHTpoOnNep 6bin BbiOpaH
ATmega8-16AU (B kopnyce TQFP), a Bce
netanu pasmelleHbl Ha OOHOW CTOPOHE
nnartbl. Ha puc. 2 npueeaeHbl eé 4epTex
1 cxema pacnonoxeHust getanen. lNnarta
paspaboTaHa B CAMP P-CAD 2006.

Kopabl 13 NpUNoOXeHHbIX K cTaTtbe dan-
nos dd1l.hex n ddil.eep 3arpyxaiT C

noMOLLbIO NMporpamMmmaropa co-
OTBETCTBEHHO B NamMsTb MNpo-

] rpamm 1 B EEPROM mukpo-
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48
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koHTponnepa DD1 o ero ycra-
HOBKM Ha nnaty. Mo 3aseplle-
HUW MOHTaxa Bcex aetanen npu
nepsoM NPOOGHOM BKIOYEHUU
ycTponcTea NOACTPOEYHbIM
pesuctopom R8 pobGusatoTcs
ONTUMaNbHOW KOHTPACTHOCTU
n3obpaxeHuns Ha XKU.

Ha 3aBepwaiwouiem 3rtane
NPOBEPKM K COOTBETCTBYIOLUUM
KOHTaKTHbIM Nsiowaakam neyar-
HOI NNaTbl NPUCOEAMHAIOT BME-
cto bGarapen GB1 nabopartop-
HbIi BNIOK NUTaHUSA, 3apaHee
yCTaHOBMB Ha €ero BbIXxoAe
HanpsxeHve, paBHoe TOMYy, Npwu

(o ] o)

oo

KOTOpPOM 6arapelo nopa 3apsa-

°\;1 .
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XaTtb. JIBMXOK MNOACTPOEYHOro
pe3uctopa R5 yctanasnusaloT
B NOJSIOXEHNE, NPV KOTOPOM Ha
XKW nosisnsieTcs coobuieHne

Ecnun B npouecce akcnnyara-
LN BO3HUKHET HEOHXOAMMOCTb
M3MeHUTb UHbOoPMaLMIo, 3anu-
caHHyto B EEPROM, pns atoro
MOXHO MCNONb30BaTb NPOrpam-
matop (STK500, USBAsp wnu
noao6HbIN), BDEMEHHO NOAKIIO-
4YMB KOHTaKTbI €ro pasbema npo-

Puc. 2

3aecb 3HaveHre kaxaoro 6alita npea-
CTaBfeHO COOTBETCTBYIOWMNM €My CUMBO-
nom 13 kogosown Tabnuubl ASCII. ! — aga

rpaMMmnpoBaHUs  creaylowmm
obpas3om:

MOSI — k BbiBOAQYy 12 pasb-
eéma XP1;

MISO — k BbiBogy 13 pasb-
ema XP1;

SCK — k BbiBOAY 14 pa3béma
XP1;

RST — k BepxHeMy no cxeme
BbIBOAY KoHaeHcaTopa C1;

VCC — Kk nnioCoBOMY BbiBOAY
koHaeHcaTtopa C6;

GND — K MMHYCOBOMY BbIBO-
ny koHpeHcatopa C6.

Mpn paboTte MUKPOCXEMbI
DD2 Ha nuHuIO nepepayn nH-
dopmaumn anuHoi 6onee 30 m
mexay KoHTaktamm A n B KOH-
TakTHOW konoakwn XT1 napan-
NeNbHO NUHUK cneayeT NoA-
K/IOYUTb PEe3NCTOpP, CONPOTUBMEHUE KO-
TOPOro pPaBHO €€ BOSIHOBOMY COMPOTUB-
neHnio (06b1vHO 120 Om).

K GB1



Mporpamma MUKPOKOHTpoOnnepa noa-
roTosneHa B cpeae pa3paboTkn BASCOM

pa3paboTke U MU3rOTOBAEHUIO 3TOrO

ycTpowcTea noasurna Heobxoau-
MOCTb OPraH1M30BaTh ynpaBneHne Hapyx-
HbIM OCBELLEHNEM OBYX AAYHbIX Y4aCTKOB,
rpaHuyalmx apyr ¢ opyrom n npuHagne-
Xalwmx aBTopy 3TOW ctatbu. Ha xaxaom
M3 y4aCTKOB MMeeTCsi AOM, a Takxe
HaABOPHbIE NOCTPOMKN, CHaBGXEHHble
CBETUIbHUKAMWN HAPYXHOr0 OCBEeLIEeHUS,
06beANHEHHBIMY B ABE FPYNMbl MO TEPPU-
TOpManeHOMY NpuHuuny. Ha gacage kax-
[Oro OoMa MMeeTcsl CBeTU/IbHUK, MOA-
CBeYMBalOWLMA HOMEPHOW 3HaK 1 pabo-
TaloWMin B TeYEeHNe BCEero TEMHOro Bpe-
MeHU CyToK. B ncxogHom Bupe ynpasne-
HUe BCceMun OCBeTUTESNbHbIMU Nprubopamu
OCYLLECTBMSANIOCh C MOMOLLBIO BbIK/OYa-
Tenen, pacnosioXeHHbIX B Kaxaom u3
OOMOB, 4TO CO34aBafio 3HAYUTESIbHbLIE
HeynobcTBa. KOHEYHO, MOCTOSIHHO Haxo-
OSICb Ha OOQHOM W3 y4acTKOB, BKJIIOYUTb
HY>XHbl€ OCBETUTENbHBbIE NPUOOPLI Ha Tep-

AVR. E€ npunoxXxeHHbIn K cTatbe WUCXOA-
HbIn TekcT demo.bas — OEMOH-
CTPAUMOHHbIN, B HEM OTCYTCTBYIOT NpO-
ueaypbl pabotsl ¢ EEPROM u nepepauun
nHdopmauum no RS-485. OpgHako 3a-
rpy3oyHble HEX-dannbl nonHOQYHKUMO-
HanbHbl. KoOHGurypaums MUKPOKOHTPO-
nepa gonxHa ObiTb 3anporpaMmmMmnpoBaHa
B COOTBETCTBMU C TAabnuuen.

puTOpPUMN HEe CocCTaBnAseT TPyaa, HO npu
nepexoge M3 OAHOro Aoma B ApPyron
Hen3bexHO BCTaBas BOMpPOC O TOM, BK/O-
YUTb X OCBELLEHME MO NYTU CReaoBaHNUs,
KOTOpOe ocTaHeTcsa paboTaTb A0 BO3Bpa-
WeHNs Ha3aga, UM UATU B TEMHOTE.
KoHeyHo, npobnemy ynpasneHus
OCBeLLeHNEM MOXHO [0BOJSIbHO NPOCTO
pewmnTb C NOMOLLBIO AATYNKOB ABUXEHUS
C dpoTopene, KOTOPbIE BK/IOYAIOT OCBELLe-
HUEe nNpu NpuBANXeHUn 4YenoBeka, HO
306eCb Hen30exHO BO3HWUKAT OBE MNpo-
6nembl. Bo-nepBbix, Taknx 4aT4nkos Npu-
[ETCcA yCTaHOBUTb [OBOJSIbHO MHOTO,
NO3TOMY CTOMMOCTb UX YCTaHOBKM ByneT
3HAYNTENBHOW, @ HAAEXHOCTb HE O4YeHb
BbICOKOW, TakK Kak Agartymkam npuaercs
paboTaTb Ha OTKPLITOM BO3ayxe. Bo-BTO-
PbIX, OATYNKN OBUXEHUS Y KaXA0ro cee-
TUNbHUKA HE NO3BOMSAT BK/OYUTb BCE
ocBelleHne OAHOBPEMEHHO, a Takas
HEeobXxoaAMMOCTb MOXEeT BO3HWMKaTb A0-

Uwem aunepos ans npopaxmu
PaANOKOHCTPYKTOPOB.

ona goma,
oduca n busHeca.
Ocobbie ycnosusi Ansi LEHTPOB OET-
CKOro TBOPYECTBA U PAAMOKPYXKOB.
WWW.RADIO-KIT.RU
radiokit@bk.ru
Ten. 8-495-545-92-41

BOJIbHO 4aCTO, OCOBEHHO B Ciyyae, koraa
HY>XHO yO6eanTbCS, 4TO HOYbIO Ha TEPPUTO-
PUN HET NOCTOPOHHMX.

Ucxopoa n3 aTtoro, Haubonee ontu-
MaJsibHbIM BapuaHTOM HABNAAETCH pPy4HOEe
yrnpaBfieHne OCBELEHNEM TePPUTOpPUU N3
Kaxaoro aoma. 3amaH4YMBo Takxe MMeTb
BO3MOXHOCTb YNPaBfEHUsi OCBELLEHNEM
1 13 KaKoW-TO APYyron NOCTPONKKN, Hanpu-
Mep 13 rapaxa. Peanun3oBsaTtb Takylo
CUCTEMY AOBOJILHO MPOCTO C NPUMEHEHU-
€M TaK Ha3blBaeMbIX  MNPOXOAHbIX
BbIKNlOYaTENEN (nepeknioyarenen), Ho
npu 3TOM BO3HUKaeT psag npobnem. Bo-
nepsbIX, K KaXAoMy 13 nepekjoyvarenei
HEoOX0AUMO NOABECTU TPEXXKUMbHLIN (a
npuv 4ucne nepeknao4aTenen B OQHOWM
uenn 6onee ABYX — YETbIPEXXKUIIbHbIN)
ceTteBoli kabenb, 4TO MOXeT co3aaTtb
CNOXHOCTU TEXHUYECKOro U 3KOHOMUYe-
CKOro xapakTtepa, a Hanmyme pa3BeTBNEH-
HOW ceTun kabenewn, HaxoOA4SAWMXCH NoOA,
HanNpsiXeHMeM CeTU U MPONIOXKEHHbIX NO
TEPPUTOPUN y4acTKa, HaknaabiBaeT Ao-
nonHUTenbHbIE TPeboBaHMa No obecneye-
HUIO 3N1ekTpo6e30nacHOCTM BCel cucTe-
Mbl. BO-BTOpbIX, BO3HWKaET BOMPOC, OT
Kakoro nM3 AOByx AOMOB OpraHu3oBaTb
nuTaHne HapyxHoro ocseueHus. [Mpwu
NUTaHUN BCEW CUCTEMbI OT 3MeKTpuye-
CKOW CeTu OfHOro A0oMa B Cly4ae Hewc-
NPaBHOCTW 3TOK CeTU BCE HapyxHoe
OCBELLEeHNE OKaxXeTcs 0BEeCTOYEHHbIM, a
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nuTaHne 4acT! OCBETUTESbHbIX NPMBOPOoB
0QHOro y4actka OT 3MeKTPUYecKon cetu
[PYroro CBA3aHO C OnpeaesiEHHbIMUN Tex-
HUYECKUMU TPYAHOCTAMU. B-TpeTbux, npu
peannaaumm Tako CUCTEMb! yrnpasieHns
OCBeLeHNEM B OIHOM Ui B 06omnx gomax
HEen3BeXHO NoaBAeHne "4yXoro”, T. e. He
YYUTBHIBAEMOrO 31EKTPOCHETHMKOM AaH-
HOroO AOMa, CETEBOro HaNPSXKEeHUs, 4TO He
NPMBETCTBYETCS OpraHamun JHeproHaa-
30pa. KoHeuHo, n36aBuTbCS OT Nepeyunc-
NeHHbIX Bbie NpobiemM MOXHO, npume-
HUB HU3KOBOJIbTHbLIE LEnu ynpasneHus
CBETWUIbHUKaMU C UCNONb30BaHNEM 3MeK-
TPOMarHUTHbLIX perfie, HO 3Ta mMepa He
pewaeT npob6nemMy 60MbWOro 4ucna
COeaUHUTENbHBIX MPOBOAOB.

Ona peweHua 3apaynm aBTOPOM Obin
pa3paboTaH KOMMNEKT U3 ABYX YCTPONCTB
ynpaBieHus OCBeleHneM, KOTopble
COEAMNHEHbI NO CXeme, N300PaXEHHON Ha
puc. 1. OgHO 13 yCTPOWCTB SABNAETCS
BeaywmMm, T. e. obecneuymBalowmmM nura-
HUEe NMNHNK CBA3K, a APYroe — BeAOMbIM.
Kaxpnoe n3 ycTpowncTe nuTaeTcs OT cetun
230 B 1 MoxeT ynpaBnsiTb TPEMS Harpy3a-
KamMu — ocBeTuTeNbHbIMKU namnamu EL1—
EL6. YcTpowcrtBa coepuHeHbl Mexay
coboli OByXNpOBOAHOW NIMHWEWN, ranbsa-
HWYECKN W30NMPOBAHHOW OT nuTalowen
cetn. K kaxaomy 13 yCTpOWCTB NOAKIIO-
YyaeTca KHONoYHbI nynbT (KM), umetowmi
B CBOEM COCTaBe [fBe BKJIOYEHHbIE
BCTPEYHO-NAPanenbHO Lernoyku, kaxaas
13 KOTOPbIX COCTOUT U3 Anoaa, CBeToano-
02 1 KHOMKW C HOPMasibHO 3aMKHYTbIMU
KoHTakTamn. JononHutenbHole KM moryt
ObITb BK/IIO4EHbI B pa3pbis J1l060ro n3 npo-
BOOHWKOB CO€AVHUTENbHON NINHUN.

Mpu 3amMbikaHUM KOHTAKTOB BbIKJ/IlO4a-
Tena SA1 B NMHUM HaumHaeT npoTekaTb
NepemMeHHbIli TOK 1 Kaxaoe 13 yCTponcTB
BKJIIO4aEeT Harpysky, NOACOEANHEHHYIO K
knemme XT3 ("H1"), B aaHHOM crniyyae aTo

VD3

KLI405E

namnbl  EL1, EL4, nopacsevuBawowue
HOoMepa AomoB. Tok, npoTekalowui B
NHUK, Bbi3blBAa€T CBEYEHUE CBETOAMO-
nos, kotopble Haxopatcs B8 KM v noa-
CBEYMBAIOT KHOMKW. [pn HaxaTum Ha ogHy
13 kHonok foboro KM 8 nuHum 6yneT npo-
TekaTb OAHOMONYNEPUOAHbLIN TOK, MNOA
BO34ENCTBMEM KOTOPOro 3/IeKTPOHHas
4acTb YCTPOWCTBA BKJOYUT Harpyaky,
NOAKMOYEHHYIO K Knemmam XT4 nnau XT5,
nocne otnyckaHus kHonku. MNpu nosTop-
HOM HaxaTuK 1 OTNYCKaHUN KHOMKW BKIIIO-
YyéHHas paHee Harpyska OyaoeTr OoTko4e-
Ha, 1 Tak ganee, T. €. yCTPoOMCTBO paboTa-
eT KaK MMNynbCHoe perne, obecne4ynsas
ynpaeneHve Harpy3kamu C MOMOLLbIO
no6oro u3 K. MNpu pasdmblkaHm KOHTaK-
TOB BblkntoyaTtens SA1 unn OTKNYEHUU
nuTaHua BeayLwero 650ka BCe Harpysku
OynyT o6ecToueHbl, a INEeKTPOHHas 4acTb
YCTPOWCTB BEPHETCH B UCXOOHOE COCTONA-
HWe, NO3TOMY NPY NOBTOPHOM BK/IOYEHUN
NMHUN CHOBa BK/O4aTcs namnel EL1 un
EL6, a ocTanbHble Harpys3kum OKaxyTcs
06eCTOYEHHBIMU.

MpuHunnuanbHas cxema Begyulero
6n0kKa ycTpoicTea NnpueeaeHa Ha puc. 2.
Mpu oTCYTCTBMM HANPSXEHUS B TMHUKN 062
doToTpaH3ncTopa ontonapbl U1 3akpbl-
Tbl, NO3TOMY Ha 0BOUX BXOAAX dnemMeHTa
DD1.2 npucyTCcTBYeT BbICOKWUIA NOrnye-
CKWIA YPOBEHb, @ Ha €ro BbIXOAe — HU3KUIA.
KonpeHcaTtop C4 pa3psikeH, U Ha BbIXxoae
anementa DD1.4 npucyTCTBYET BbICOKUIA
NIOMNYECKNN YPOBEHb, KOTOPbLIM yCTaHaBs-
nueaet cuyétunkn DD2.2 n DD3.2 B Hyne-
BOE COCTOsIHME. B TakOM COCTOSIHUM TPpaH-
3uctopbl VT1—VT3 3akpeliTel. [pu noss-
NIEHUWN B INHUWN NEPEMEHHOro Toka GoTo-
TpaHaucTopbl ontonapol U1 6yayTr no-
04YepEaHO OTKPbLIBATLCS, HA BbIXOAE 3ne-
meHTa DD 1.2 nosBnsieTcs BbICOKUIA NOrmn-
4Yeckuii ypoBeHb 1 koHaeHcaTop C4 6bicT-
po 3apsixaeTca Yepes uenoyky VD4R9. B

pe3ynbTate 3TOr0 Ha BbIXOAE 3JNeMeHTa
DD1.4 nosBnsieTcs HU3KWIA NOrMYeCcKui
YPOBEHb, KOTOpbLI pa3pelwaeTr pabdoTty
cyétunkos DD2.2, DD3.2 un oTkpbiBaet
TpaH3ucTop VT3, KOTOPbLIV BKAOYAET pene
K2, koMmmyTupyiowee Harpyaky, NOAKMo-
YéHHylo Kk knemme XT3 ycTporictea. B
MOMEHTbI nepexoaa CEeTeBOro Hanpsixe-
HUS Yepes Hynb, koraa o6a GoToTpaH3n-
cTopa ontonapbl U1 3aKkpbIThl U HA BbIXOAE
anemeHTa DD1.2 npucyTcTByeT HU3KUN
NIOrN4ecKkuii ypoBeHb, koHaeHcatop C4 He
ycneBaeT paspsxarbCsa yepesd pe3ncTop
R8, noaTomy pene K2 oTknio4mTca, a CHET-
4nku DD2.2 n DD3.2 ycTaHOBATCS B Hyne-
BO€ COCTOSIHME TOfIbKO B Clly4ae OTCYTCT-
BUSI TOKA B JIMHUM B TEYEHUE He MeHee
0,5c.

Mpy NpoTekaHUn NePEeEMEHHOro Toka B
uenu nanydalowmx amonos ontonaps Ul
Ha BbIxogax anemexHtos DD1.1, DD1.3
Noo4YepENHO NOSIBASIOTCS BbICOKUN N HU3-
KUA NOrnyeckne ypoBeHW, MO3TOMY Mpu
nepexone Toka B Lenu nanyyarowmx amo-
[OB 4epe3 Hylb OAWUH N3 CYETYNKOB
(DD2.1 nnn DD3.1) yBenuuusaeT CBOE
COCTOSIHME Ha eauHuuy 1 0bHynseTcs B
Hayane NPOTUBOMOJIOXHON MNOJYBOJSHbI
Toka. Mpu HaxaTum Ha oaHy U3 KHOMOK
noboro K, Hanpumep SB1 (cMm. puc.1),
Yepes uanyyaowmin guog ontonaps! U1.1
nepecTaiT NpoTekaTb YCOBHO MOSIOXMU-
TeNnbHble NONynepuoabl Toka NNHUN,
noaTomy HOTOTPaH3UCTOP 3TOW onTona-
pbl OCTAETCH MOCTOSIHHO 3aKPbITbiM. Mpwn
3TOM Ha BbIxoae anemeHTa DD1.1 npucyt-
CTBYET HN3KWUI JIOMMYECKNIA YPOBEHb, pa3-
pewatowmnin paboty cuétunka DD2.1,
KOTOpPbIV yBENNYMBAET CBOE COCTOAHNE Ha
eanHuLy No cnaay BbICOKOro JIOrM4ecKoro
YPOBHA Ha BbIxoae anemeHta DD1.3 npu
KaXA0M nepexoae yCnoBHO OTpuuaTenb-
HOrO nonynepuoga Toka NNHUKM 4Yepes
Hynb. Mo npowecTBnn BOCbMU UMMNYSIbCOB
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Ha BbiBoAe 6 cyétumnka DD2.1 nossnseTcs
BbICOKWIA IOMMYECKNIA YPOBEHb, KOTOPbLIN
ocTaHaBnmBaet c4yét no Bxogay C1 wu
nocTtynaet Ha Bxon C2 cuétumka DD2.2.
Mpw oTnyckaHum kHonku SB1 ¢ npuxoaom
NepBOro yCAOBHO NOMIOXUTENBHOIMO NOny-
nepuoga Ttoka nnHum c4étumk DD2.1 06-
HYNSeTCs, 1 NO CNaay UMNynbca Ha BXxoae
C2 c4éTunk DD2.2, BKAOYEHHDbIN Kak CYET-
HbIA TPUITEp, NepeknioYaeTcs B eanHnNY-
HOe cocTosiHMe, n Ha BbiBoge 11 aToro
CYETYMKA NOSABNSETCS BbICOKWUI noruye-
CKNI ypOBEHb, OTKPbIBAOWMUA TpaH3u-
cTtop VT2. Ha pene K1 noctynaeTt nutato-
uiee HanpsikeHue, n B pesynbTate BKO-
YyaeTcs Harpyska, NoaklYEHHAs K Knem-

Me XT4. Takum 06pas3om, Npu HaxaTum u
nocneaywwem oTnyckaHuu nwobon n3
kHonok nto6oro KN pene K1 unn K3 name-
HAIOT CBOE COCTOsSIHWE, BK/O4as unum
OTK/II04asi COOTBETCTBYIOLLLYIO HArpy3Ky.
Y3en nutaHusa yctponctea cobpaH Ha
TpaHchopmaTope T1 C ABYMS BTOPUYHbDI-
Mu obmoTkamu. OT 0gHOM N3 0BMOTOK Ye-
pe3 avoaHbln Moct VD3 n Mukpocxemy
DA2 cTabunuanpoBaHHbIM HanpskeHuem
12 B nutaiotca MUKPOCXeMbl n pene.
KoHpeHcatopbl C1 mn C2 crnaxusaioT
nynbcauum nuTaloWwero HanpsxeHus,
KoHpeHcaTtop C3 — GNOKMPOBOYHBIN.
JNnHua, coepguHsiowas BeayLmin n Beno-
MbIil 610KN, NUTAETCS NEPEMEHHBbIM Ha-
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npsbxeHvem 40 B, cHumaembiM C oBenx
BTOPUYHbIX 0OMOTOK TpaHcdopmarTopa
T1. Ans noapepxaHuss NOCTOSIHHOW Be-
NYUHBI TOKA B JIMHUU MPU U3MEHEHUU
NUTAIOLWEro HanpsikeHus, a Takxe Ans
npenoTBpaLlleHns Bolxoaa U3 CTposi Beay-
wero 6510ka Npy 3aMbIKaHUW IMHUK B LieMb
€€ NUTaHUs BKIIIOYEH OrpaHnynTenb TOKa,
cobpaHHbIli Ha Mukpocxeme DA1 u pe3un-
ctope R5. OrpaHuunTenb BK/IIOYEH B
NIVHMIO NOCNEeAoBaTENbHO C WMHAMKATOP-
HbiM cBeToaMoaoM HL2 yepes amopHbIn
mocT VD2 1 orpaHnymBaeT TOok B TMHUN 0
ypoBHs 9...12 MA Npn n3MeHeHun cete-
Boro Hanpsixexus ot 130 no 230 B. Cse-
Toamon HL1 cayxut ona nnamkaumm Hanu-
YUSI CETEBOr0 HaNPsXeHns.

Ona obecneyeHusa paboTtbl 6noka OT-
[enbHO OT CUCTEMbI, Hanpumep, B cnyyae
NOBPEXAEHUS JIMHUK, CAYXUT nepe-
knoyatens SA1 "CoBMeCTHO/ABTOHOM-
HO", KOTOPbLIN NOAKNAOYAET BMECTO JINHUN
B Beayliem 6noke pesuctop R2. Peauc-
TO0p R4 3202ET MUHMManNbHbBIAN TOK BKO-
YeHus onTonapbl (B AAaHHOM cnyyae —
okono 1 MA). bes atoro peaucropa ycT-
POWCTBO BKAIOYAETCA YyXe npu TOKe
60 MKA (maxe npu 3amMblkaHUN AVHUU
nanbuamu), 4TO MOXET Bbl3BaTb JIOXHbIE
cpabaTtbiBaHUsi yCTPOMCTBA U3-3a TOKOB
YTEYKN B COEAUHUTENbHOWN INHUW.

Cxema Begomoro 6510ka oTan4aeTcs ot
CXemMbl Beayuwiero M3mMeHeHusMu, noka-
3aHHBIMW Ha pUC. 2 KpacHbIM uBeToM. B
cocTaBe BenoMoro 650ka OTCyTCTByeT
orpaHunynTeslb Toka, a B pexume "ABTO-
HOMHO" fiMHelHas YacTb BeAOMOro 6noka
nUTaeTCca NepemMeHHbIM HanpsxXeHueMm,
CHMMaeMblM C BTOpPUYHOW OOMOTKM
TpaHcdopmartopa T1, a TpaHchopmaTtop B
BeAOMOM 61ioke MMeeT OOHY BTOPUYHYIO
0OMOTKY.

BonblMHCTBO aertanenn CMOHTMpPOBa-
Hbl HA NeYaTHOM nnarte n3 ABYXCTOPOHHE-
ro $onbrMpoBaHHOIO CTEKNOTEKCTONUTa
TONLMHON 2 MM, 4epTEX KOTOPOW Npuse-
OEH Ha puc. 3. JNeKTpoMarHuTHele pene
n gmnoabl VD5—VD7 CMOHTMpOBaHbl Ha
BTOPOW ne4YaTHOW nnate u3 OAHOCTOPOH-
Hero GoNbrMpoBaHHOrO CTEKNOTEKCTONN-
Ta TonwmHOU 2 Mm (puc. 4). HeobbluHas
dopma nnat obbACHAETCH TeM, 4TO KOop-
nyc yCTPOWCTBa UMeeT Kpyrny dopmy.
Ona obecneuyeHus Gonblien anektpobe-
30MacHOCTM Ha njaTte Cc pene mexay
neyaTHbIMM NPOBOAHUKAMW, NAYLWMMU K
LLeHTpanbHbIM KOHTakTamM pene, U KOH-
TakTHbIMU NAoWAankamMu noa BbiBOAbI
obMOoTKN pene, HeobBXoauMO BbIMOSHUTL
npope3n wupuHon 1...1,5 MM, a nnatsl
Nnocrie OKOHYaHUSA MOHTaxa NoKpPbITb Bna-
rocrtorikum nakom. KongeHcatop C2 ycra-
HOBNEH napannensHo nnate. Mukpocxemy
DA2 HeobxoguMo cHabauTb anoMuHue-
BbIM TEMJI00TBOAOM MAOWAAbI0 HECKOSb-
KO KBaApaTHbIX CaHTUMeTpPoB. Mukpocxe-
ma DA1 B 06blMHOM pexume paboTbl B
TENMOO0TBOAE HE HYXAAeTCs, HO Ha Criyyan
AnuTenbHOUW paboTbl Npwu  3amblKaHUU
CoeauHNTENbHOM NMHUK e€ BCE Xe xena-
TeNbHO CHAbAUTL aHasforMYyHbIM TEMO0-
OTBOAOM.

B ycTponcTBE MOXHO NPUMEHUTL pe-
3ucTopsbl NOBOro TMNa CooTBETCTBYIOLWEN
MOLHOCTN pacCesiHns, OKCUAHbIE KOH-
neHcaTtopbl — K50-35 nnn umMnopTHble, oc-
TanbHble KoHaeHcaTopsl — K73, K10-17,
KM. Ovon KO522A MOXHO 3aMeHuUTb Ha
noBon APyrot ManoMOLLHBIN, HanpuMep,
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KA521, 1N4148, 3amexa anogos 1N4004 —
nobbie n3 cepun 1N400x, aTumn anopa-
MU MOXHO 3aMeHWUTb U ANOAHbIE MOCTbI
KU405E. Tpanauctop VI3 — niobor na
cepun KT3107 nnn KT361, TpaH3nucTopbl
VT1, VT2 — cepuun KT3102 nnn KT315 ¢
No6bIM BYKBEHHbIM MHOEKCOM. Mukpo-

K XT4

K XTS

cxeMy KP142EH8B MOXHO 3amMeHuTb
MMMNOPTHOM MuKpocxemol 7812. Bmecto
Mukpocxembl CD4093BE MOXHO npu-
MeHUTb Mukpocxemy K561TJ11  wan
K561J1A7, mukpocxema K561ME10 3ame-
Huma Ha KP1561ME10 nnn aHanorunynyio
MMMNOPTHYIO. TPaH3UCTOPHYKD AByXKa-

HanbHyto ontonapy AOT101 MOXHO wc-
Nnonb30BaThb C NMNIOOLIM BYKBEHHLIM UHAOEK-
COM WM MNPUMEHUTbL BMECTO HEeEé noaxo-
pawylo umnopTtHyio. CeeTtoanoabl —
nobble noaxoasiuime, HO cneayeT y4ecTb,
4TO AONYCTUMbBIN TOK Y HUX OOSIXEH OblTb
He meHee 15 MA. B KIM MOXHO npumMeHnTb
noBble KHOMKM C CaMOBO3BPATOM, nepe-
KnoyaTenb SA1 — KHOMOYHbIA Unn TyMO6-
nep.

TpaHcdopmaTop T1 B Beayuwiem 6no-
K€ — C ABYMSi BTOPUYHbIMW OOMOTKamu,
nawowmmn Hanpsxenue 20 B kaxaasa npu
Toke He MeHee 150 MA; B BegOMOM Bnoke
MOXHO NPUMEHUTb TpaHchopmaTop C
OOHOW BTOPUYHOW OOMOTKOM. Pene K1—
K3 — SANOU SRD-S-112 D unu anano-
rMyHble C TOKOM cpabaTtbiBaHus He Gonee
40 MA.

B aBTOpckOM BapuaHTe yCTpPOWCTBO
CMOHTMPOBAHO B KOpnyce OT u3mepu-
TeNbHOro npeobpasoBarens NepemMeHHo-
ro Toka "Omb-3". HecmoTpsi Ha CBOWO
HeOoObI4YHYIO HOPMY, BTOT KOpPNyC yao6eH
TeM, 4To umeeT 12 HapEXHbIX BUHTOBbIX
KNeMM, yaoOHbIX AN NOAKAOYEHWUS! CO-
eanHuTenbHbIX Npoeoaos. OT 3Toro npe-
obpa3oBaTeNbHOro YCTPOMCTBA MCMNOSb-
30BaH Takxe 610K NnTaHus, CoaepXaLmin
B CBOEM COCTaBe TOPOWAASbHbINA TPaHC-
dopmaTop C ABYMSI BTOPUYHLIMU OOMOT-
KamMu 1 aBa BbiNnpsMUTEns co ctabunnaa-
TOopamMn Ha HanpsixeHve 12 B (oauH n3
BbINPSMUTENEN B 3TOWN KOHCTPYKLMWN OC-
TaBfeH HenoakM4€HHbIM). [leyaTHble
nnaTbl YCTPOMCTBA CMOHTMPOBAHbI Hap,
670KOM NUTaAHUA C MOMOLLBID CTOEK C
pe3bboi M3. Pe3aucTtop R2 npunasH k
KOHTakTam nepeknoyarena SA1, Mukpo-
cxema DA1, peanctopsl R1, R3 u R5, anoa
VD1 n anoaHbit MocT VD2 CMOHTMPOBaHLI
C NPUMEHeHneM NPOBOAHOrO MOHTaxa Ha
nnacTmHe n3 TEKCTONUTa, KOTopas 3a-
KpenseHa Ha BEpXHeW 4acTu kopnyca
yCTPOACTBA C NOMOLLBID KPENEXHOMN
ranku nepekntodarens SA1. Bug Ha MOH-
Tax yCTPOWCTBA NPeAcTaBieH Ha puc. 5,
a ero BHelWwHUY Bua B cbope — Ha puc. 6.

CMOHTMPOBAHHOE MNPaBUIBHO U U3
MCNpaBHbIX AeTanen ycTponcTBO B Hana-
XUBaHUM He Hyxpaetcsa. Heobxoanmo
NNLWb N3MEPUTb TOK, MPOTEKAOWMA MexX-
ny KoHTaktamun XT6 un XT7 Begyuiero
6noka (nepeknioyatens SA1 — B nonoxe-
HUM "ABTOHOMHO"), 1 PN HEOOBXOAMMOCTHN
NOAKOPPEKTMPOBATL 3HAYEHME 3TOr0 Toka
noabopkon pe3uctopa R5. B BegomMom
610Kke TpebyeMblii TOK MeXay KOHTaKkTamm
XT6 n XT7 MOXHO yCTaHOBUTb, Nogobpas
pe3ucTtop R2.

B 3aknioyeHne xo4yercs ckasaTtb
HECKOJIbKO CJIOB O BO3MOXHbIX U3MEHe-
HUAX CUCTEMbI, NOKa3aHHOM Ha puc. 1. Kak
yxe 6b1510 ckasaHo paHee, KM MoxeT 6biTb
MHOr0, M BK/KOYaTb UX MOXHO B paspbiB
noboro u3 NPOBOAHWKOB COEANHUTENb-
HOWM NNHUK, a TakXe NOoCcneaoBaTesNibHO C
nocTamu, MOAKIOYEHHBIMU K KOHTaKTam
XT6 n XT7 6nokoB ynpasneHusi. B npuHum-
ne, sce KIT MOXHO BKOYUTb TONbKO B
NIMHWNIO, COeaMHUB KOHTaKTbl XT6 un XT7
Kaxaoro u3 6510k0B NEPEMbIYKOM, HO Npwu
3TOM OyaeTt notepsiHa BO3MOXHOCTb Yn-
paBneHns 6,10KOM B @aBTOHOMHOM PEexXu-
Me, 4TO, Ha B3ris4 asTopa, HEe O4YeHb
ynoo6Ho. Takxe HeobBxoauMO OTMEeTUTb,
4YTO B SINHWNIO MOXHO BK/IIOYNTb HE TOMBbKO
pononHuTenbHble KIM, HO 1 [oNOAHUTENb-
Hble BeaoMble GI0KM, YTO B HEKOTOPbIX



BcTtpanBaembin

cnyyasix MoxeT OblTb
BecbMa nonesHo. Yuc-
N0 BEAOMbIX GI0KOB U
KM, koTopble MOXHO
BK/OYNTb B NINHUIO,
3aBUCUT OT Hanpsixe-
HUA NUTaAHUS NUHUNK,
No3TOMy Npu HEobXo-
OVMOCTU 3TO Hanps-
XEHne MOXHO yBenu-
4ntb. Ho npm atom
cnenyeTt NMOMHUTb, YTO
B Criyyae 3amblkaHus
JNIVHUM HanpsiXeHne Ha
Mukpocxeme DA1 mo-
XeT NnpeBbICUTbL Jony-
CTUMOE 3HayeHue u
OHa BbIAET U3 CTPOS.

BknioyaTtb 1 BbIKO-
yaTb INHUIO, COEANHSI-
IOWY  YCTPOWCTBA,
MOXHO AByMsi Cnocoba-
mu. MepBbIi cNocob —
1Mcnonb3oBaHne n3ob-
pPaxEHHOro Ha pwuc. 1
Bblknoyatena SA1, B
Ka4ecTBe KOTOPOro Mo-
ryT 6blTb MCNOMb30Ba-
Hbl, HANPUMEP, KOHTaK-
Tbl Taimepa wnu ¢o-
Topene. [pyron cno-

BOJIbTMEeTp—amMmnepmMeTp
ana perynupyemoro bl

. HEYAEB, r. MockBa

HekoTtopsbie perynupyemsie (na6opatopHsie) 6710ku nUTaHus He
cHab6XeHbl BCTPOEHHbIMU BOJIBTMETPaAMMU U amnepmMeTpamMu, KOTo-
pbie CyueCTBeHHO NOoBbILAOT YA0O6CTBO Mosib30BaHNs NO[06GHbIMY
ycTpoiicTBaMu. ABTOp npeanaraeT oCHacCTUTh Takme 6710kn nutauus
BCTpanBaeMbiM BOJIbBTMETPOM—amMnepMeTPOM Ha OCHOBE LUUdpoBo-
ro BCTpaMeBaemMoro BOJIbTMETPa NOCTOSIHHOIro Toka, co6paHHOro n3

kOoHcTpykTOpa EK-2501.

e BCe nabopaTtopHble perynupyembie

6nokn nutanua (B), Haxoaswwmecs B
akcnayaTauuun y paguosnoduteneit, o6o-
pyaoBaHbl BOILTMETPOM 1 aMMNepMeTPOM.
MoBbiIcNTL yaOOCTBO NOML3OBAHUS TaKW-
Mu BN MoxHO, ecnn 060pyaoBaTh UX He-
OOCTaoWMMN U3MepuTenbHbiMu Npnbo-
pamu. XenaTtenbHo, 4TOObLI UX pasmepsbl
Obin HEBONBLWNMMK, NOCKONbKY rabapuTb
BN vawe Bcero orpaHuyeHsl. Ons pewe-
HUS 3TOW 334241 MOXHO NPUMEHUTb pas-
NYHbIE MOAYNN, KOTOpble obecneynsaioT
N3MEepEHME KaK HanpsixeHus, Tak 1 Toka.
Bbi6op Takux Moayne Benuk, Ho o Noa-
KfoYeHns BGoNbLUNMHCTBA U3 HUX TpebyeT-
Csl yCTAHOBKa PE3UCTUBHOIO AaTymnka Toka
B MWHYCOBYIO INHMIO NuTaHus. Ho 370 He
BCeraa BO3MOXHO unn ynobHo cpenatb,
ecnu peyb UAET 00 yxe rotoBom 6Gnoke
nnuTaHmA.

OpgHVMM 13 BapuaHToB MoOXeT ObiTb
npumMeHeHne nnatol EK-2501 [1] — BonbT-
MeTpa Ha OCHOBE MWKPOKOHTpoOnepa u
TPEXPa3PsAAHOro CBETOAMOLHOMO MHANKA-
Topa (pmc. 1). MNpoBeas HeboOnbLyiO
nopaboTky, ero MOXHO NpeBpaTUTb B

nepeko4yaemMelii  BONbTMETPp—amnep-
MeTp. [Ins aTOoro ero cneayet AONONHUTD
aKTUBHBIM AATYMKOM TOKa, KOTOPbIA MOX-
HO cobpaTb Ha cneunanv3npoBaHHOW
Mukpocxeme ZXCT1009F [2]. Ona npen-
Ha3HaveHa ans paboTbl B UEensx NocTo-
AHHOrO TOKa HanpsixeHnem 2,5...20 B.
Cxema popaboTkm nokaszaHa Ha
puc. 2. Bce BHOBb BBEEHHbBIE 3N1IEMEHTbI
M COeAVHEHUs BblAENeHbl LIBETOM, HyMe-
pauusi 3N1eMeHTOB M BbIBOAOB padbéma
BONIbTMETPA COOTBETCTBYET MapKupOBKE
Ha nnarte. BonetmeTp EK-2501 no3sonsiet
M3MEepATb HanpsxeHue B UHTepBane
0...99,9 B. NockonbKy Nnpeaen namepeHns
BCEro OAVH, BO BTOPOM pa3psiae nocTo-
SIHHO BKJIIOYEHA AeuMManbHasn Touka. 3ToT
BOJILTMETP OblN UICNONL30BAH 1 AN1F U3Me-
peHus noTpebnsemoro Toka. Y1obbl oTAn-
YUTb PEXMM U3MEPEHUSI TOKa OT pexnma
N3MEPEHNsI HaNPsXXeHUsi, BBEAEH BbIK/IO-
yaTenb SA1.3, KOTOpLIM NOAKIIOYEH B pa3-
pbIB NEYATHOro NPOBOAHMKA, UAYLIEro OT
MUKPOKOHTpOsSIepa (Ha CxeMe He mnoka-
3aH) k BbiBoay 3 (dp) wHamkaTopa HL. B
pexume U3MepeHus Toka aeunmarbHast

cob6 — KOMMyTaumsi CETeBOro Hanpsxe-
HMSA, nuTalowero Beaywuii 610k, npwu
aToM anemenTbl K2, R10, VT3 u VD6 un3
BeayLLero 6,10ka MOXHO UCKIUUTL. Ecnn
Ha 06bEKTE HYXHO YCTAHOBUTb BEOOMbIN
610K, KOTOPbIN AOMKEH YNPABATb TONbKO
OQHOW Harpys3kon, Hanpumep, NOAKA0-
YEHHOWN K Knemme XT4, pene K2 n K3, a
TaKxke ynpasnsiowme nmMu TpaH3ncTopbl n
Mukpocxemy DD3 n3 yctporictBa MOXHO
NCKIIOYUTD.

CnepyeT Takxe OTMETUTb, 4TO NpuU
HaxaTum OOHOBPEMEHHO Ha 00e KHOMKW
OQHOMO UM Ha KHONKK pasHbix KI1, koTo-
pble pa3pbliBaloT Pa3HOUMEHHbIE NOny-
BOJSIHbl TOK@ JIMHUUM, BCE Harpysku, noj-
K/OYEHHBIE K 610KaMm, ByayT 06eCTo4EeHb!.
Ecnn mnsbexarb 0QHOBPEMEHHOrO Haxa-
TN Ha KHOMkM pasHbix KM ¢ nomoupto
OpraHn3aumMoHHbIX  MEeponpusaTUn, TO
kHonkn ogHoro KM MoxHO GnoknposaTtb
Mexay CcobOoM MexaHW4ecku uam unusme-
HUTL cxemy KI1, kak noka3aHo Ha puc. 1
KPaCHbIM LBETOM, MPUMEHMB KHOMKU C
KOHTaKTaMu Ha NepekoyeHne.

ToYka He roput. MakcumanbHbIi Npeaen
namepenuns Toka — 999 MA.

[na nepeknioyeHns pexmnmMos namepe-
HUA cnyxunt nepeknoyatens SA1.2. OH
YyCTaHOBJIEH B pa3pbIB Ne4aTHOro NpoBoa-
HUKa, nayLLero ot aAsuxka peamcrtopa R1 k
MUKpOkKoHTponnepy nnatel EK-2501. B
HUXHEM MO CXEME MOJIOKEHUN 3ITOro
nepeksoyaTens — pPexuM KU3MepeHus
BbIXO[LHOIO HanpsikeHus crtabunusaTtopa
BMN. 310 HanpsixeHne NoCTynaeT Ha BXOL4
BonbTMeTpa EK-2501 (koHTakT 4).

CoBCTBEHHO [OATYMKOM TOKa, Kak U B
[2], CRyXUT KOHCTPYKTUBHbLIA PE3NCTOP
R1, koTopbIi NpeacTaenseT cobon oTpe-
30K Me4yaTHOro NpoBOAHWMKA Ha nnaTte.
OTOT AaTyvK BK/IOYAIOT B MOCOBYIO Nn-
HUIO NMUTaAHUS MeXAy BbiNpAMUTENEM W
CcTabunmM3aTopoM BbIXOLHOrO Hanpsxe-
Hua perynupyemoro BI. NageHne Hanps-
XeHus Ha pe3uctope R1 3asBucut ot npo-
TeKaloLLero 4epes Hero Toka, 8 MUKPOCXxXe-
ma DA1 npeobpa3syeT 370 HanpsixeHve B
COOTBETCTBYIOWMIA TOK, CO3AaI0WNA U3~
MepUTENbHOE HanpsixeHne Ha pesncTope
R4, koTopoe n nocrtynaeTr Ha BOAbTMETP
EK-2501, npeBpawias ero B 4aHHOM Cy-
Yyae B mMunnnamnepmeTtp. KoHaeHcaTtop
C1 crnaxmBaeT BbIOPOCHI U3MEPUTENbHO-
ro HanpsixeHus npu 6pockax Toka.

Ha mukpocxeme DA2 cobpaH napan-
NenbHbIA CTabunmnaaTop HanNPsXeHust, KO-
TOPbIV BKAKOYEH NOCNen0BaTeNibHO C nna-
Ton EK-2501. OH HyxeH ans popmuposa-
HUSE CTABUNBHOIO HaNPSXXEHUS MUHYCO-
BOM MOASIPHOCTU (OTHOCUTENBLHOrO KOH-
TaktoB 2 1 3 nnatbl EK-2501), koTtopoe
1ncnonb3dyeTcsa 4ns koMmneHcaumu. eno B
TOM, 4TO MunnvamnepmeTp OyaeTt noka-
3blBaTb U TOK, NOTpebnsemMbii ctabunusa-
TOPOM HaMNpPsixXeHUs1 N APYrMMU 3NeMeHTa-
MU (MHAMKaumsa un T. 4.) camoro BIl. Ha-
npsixeHne, NponopumoHansHoe noTpeo-
neMOoMy TOKy, NOCTynaeT Ha BXOA, BONbT-
MmeTpa EK-2501 yepe3 pesuctop R2 n



Puc. 2

nepeknodarens SA1.2. B aty xe

nnate BonbtMeTpa EK-2501 (puc. 4).

TOuky C pe3uctopa R5 yepes pe-
3ucTtop R3 noctynaet KOMNeHcu-
pyloliee HanpsixxeHne MUHYCO-
BoW nonspHocTu. lMpu OTCyTCT-
BUM BbIXOAHOro Ttoka Bl pe3u-
ctopom R5 ycTaHaBnuBaloT Hyne-
Bble NoKasaHua uHamMkaTopa
BonbTMeTpa EK-2501. B pexume R1

3
n3MepeHna HanpsaxxeHuqd cTabu- 2

nm3atop Ha Mwukpocxeme DA2
3aKOpOYeH KOHTakTaMu nepe-
Kntovatens SA1.1.

Bce pononHuTtenoHble ane-
MEHTbI, KpOMe nepeknioyarens,
YCTaHOBJ/IEHbl HA Me4YaTHOW nna-
Te, 4epPTEX KOTOPOM nokasaH Ha
puc. 3. ina Heé ncnonb3oBaH |
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HeHyXHylo BUKY C NnaTbl BOMLTMETPA
o1 | MOXHO BbINaaTb NN OTKYCUTb.

HanaxuBaHne npoBOAST C NOMO-
°2 | wpio 06pa3LOBOro amnepmerpa B
pexvMe n3MepeHus Toka B Cneaylo-
wein nocneposaTtensHocTu. lNpenga-
puTenbHO ABUXOK pe3uctopa R4 yc-
TaHaBNMBAIOT B NMPaBOE, a ABNXOK pe-
3uctopa R5 — B BepxHee No cxeme
nonoxexwne. K Beixogy Bl yepes am-
nepmeTp MOAKMYAIT Harpyaky, 4e-
pe3 KOTOpyl MpPOTEeKaeT TOK OKONOo
02 | 900 MA, n pesnctopom R4 cpasHuBa-
10T NokasaHusa nHamkaTopa EK-2501 n
amMnepmeTpa. 3aTemM HarpysKy OTK/o-

o1

K EK-2501

) I
POMLIMPOBAHHbBIN CTEKNOTEKCTO-

aMT TonwmHon 1,5 MM C MefHbIM Cnoem
TONWMHOW NpeanonoxuTensHo 35 Mkm. B
YCTPOICTBE MPUMEHEHbI MOCTOSIHHbIE pe-
3uctopbl C2-23, MJIT, noacTpoeyHble —
CNn3-19, konpeHcatopbl — K50-35 wnun
MMMopTHble. PasbémMbl XT1, XT2 — knemm-

HUkn KLS2-128-5.00 nnu apyrue noxoxue.
MNMepeknioyatens — nobon manorabaput-
Hbli Ha ABa NOMOXEHWs U TPpW Hanpas-
nexus. MNocne cH6OpkM N HanaxmBaHus
nnaty ¢ AOMNOJSIHUTENbHbIMU 3fieMeHTaMun
NPUKPENASIOT C MOMOLLBIO BUHTOB U CTOEK K

Puc. 3

yaloT 1n pesuctopom R5 ycTtaHasnu-
BalOT HyNIEBOE HanpsiXeHue (KOHTPO-
NIMPYIOT BOSITMETPOM) B TOYKE COeaun-
HeHus pe3anctopoB R2 n R3. BHoBb noa-
K/oYaloT Harpy3ky 1 NOBTOPSIOT Npoueay-
py HanaxueaHusi. Tak Heobxooumo cae-
naTb Heckosnbko pa3. OTkannbposaTb yCT-
POICTBO B PEXUME N3MEPEHUS Hanpsixe-
HUS MOXHO C MOMOLLBIO MNOACTPOEYHOro



Puc. 5

peaucTtopa R1 Ha nnate EK-2501 1 06pa3s-
LLOBOro BOSibTMETPA.

Ecnn BO3HWKHYT npobnembl ¢ Npuob-
peTeHMeM nepekiyaTens Ha Asa nono-
XEHUA U TPU HaANpaBNEHUsi, MOXHO Npu-
MEHUTb nepeknioyaTenb Ha ABa Hanpas-
NeHVsl, HO NPUAETCA U3MEHUTb CXeMy B
COOTBEeTCTBMM C puc. 5. TpanaucTop VT1
n pe3nctop R1 pasmewalotr Ha nnate
BonsTMeTpa EK-2501 n 3akpennsioT Tep-
MoKeem.

pannontoBbUTEeNbLCKON Npak-

TVKe AN Toro, 4Tobbl He
3anyTatbCq B OONbWOM KOMN-
4ecTBe BCEBO3MOXHbIX MPOBO-
poB 1 kabenen, npuxopuTcs
OCYLLUECTBNATL UX MApPKUPOBKY,
KOTOpas, Kak npasBuno, HECEeT
MHOOPMaUMIO O Ha3HaAYeHUn n
CBOWCTBax NpoBoaa unu kabe-
NS 1 NO3BONAET BHLIAENUTb UX
cpeav apyrux noaobHbIX nsae-
nnii. ns MapkupoBKW 4acTo
MCNONb3YIOT  UIONAUNOHHYIO
060/104Ky pas3nn4HOro LuBeTa,
HaHeceHWe Haanucen, UCnonb-
30BaHNe 3TUKETOK N BUPOK.

MN3BECTHbI pasnnyHble cno-
cobbl MapKMPOBKU MPOBOAOB,
kabenen N NPOYNX yOSIMHEHHbIX
0ObEeKTOB, OTANYAKLMXCA Kak
ncnonb3yembiMu Matepuana-
MW, TaK U Pa3IMYHON TEXHOMO-
rnein. Ho He BCe OHW OOCTYMHbI
paguoniobutensm ©n  4acTto
cnuwkom poporuve. B cratbe
nPMBOAATCHA [Ba BapuaHTa
MapKUpOBKK, MO3BONSOLWMNE
nerko v npocto 6e3 UcnonbL3o-
BaHWA cneuuanbHoro obopy-
0OBaHMA M CNOXHbIX MPUCNO-
cobneHnit Ka4yecTBEHHO cae-
naTb MapkuMpoBKy nto6oro npo-
Boaa, kabens unu yanuHEHHo-
ro obbekta nobOro ceveHus.
CnenyeT OTMETUTb OOHO U3
npevmyuiecTs cnocoba —
MOXeT OblTb HAHECEH NpaKTu-
yecku nobGON CUMBON, 3HaK,
6ykBa, undpa, CNoBo.

MHTepBan BbLIXOAHONO HanNpsXeHus
BLINPAMUTENA, NPU KOTOopoM paboTaeT
yctponcteo, — 9...20 B. Ecnn ypanuts
cTabunusaTtop Ha Mukpocxeme DA2, aToT
vHTepBan yesennuntca oo 6,5...20 B. Yc-
TaHOBKa AatyMka Toka MeXAay BbIXOOO0M
BbINPAMUTENA M BXOAOM cTabunusaTtopa
HaNpsiXeHUs 00yCNoBNEHa TEM, YTO HUX-
HUI Npenen WHTepBana perynvpoBaHus
BbixoaHoOro Hanpsxernuss — 0...1 B. Ecnun
HUXHUIA npepnen — 5,5 B (HO He Gonee

20 B), patymk BKNKOYAOT B BbIXOAHYIO
NIOCOBYIO JIMHUIO, TOFAA 3IEMEHTbI KOM-
neHcaumm Takxke He HyXHbl. B aTom cny-
yae anemeHTbl R2, R3, R5, DA2 He ycTa-
HaBNMBAIOT, BMECTO pe3unctopa R2 n muk-
pocxembl DA2 Ha nnaTe ycTaHaBnuvBaloT
nepembiykn. Mepekntoyatens SA1.1 cra-
HET HEHYXHbIM, N €ro MOXHO WCNONbL30-
BaTb Ha mecTe SA1.3.
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BapwmaHT 1 npepnonaraer BO3MOX-
HOCTb MPOAEBAHUA MapKMPyemoro usae-
Ma Yepe3 Tepmoycaxunsaemylo Tpyoky.
Ha pwuc. 1 npeacrtaBneHbl MakeTHbie
06pasubl NPOMapPKMPOBAHHbIX 3N1EKTPUYE-
CKUX NPOBOAOB 1 Kabenen.

[ns MapkMpoBKX NPOBOAA NO NEPBOMY
cnocoby noHanobsTcs:

— nuct Gymaru, U3 KoToporo U3roTas-
NIMBAIOT 3TUKETKY U HA KOTOPbLIA C NOMO-

LWbl0 NpUHTEPA WNU BPYYHYIO
HaHOCAT HAANMUCD;

— oOblyHas  npo3payHas
odbucHas wunn  ynakoBo4yHas
nnnKas neHTa (CKoT4), KoTopown
NaMUHUPYIOT 3TUKETKY;

— ABYXCTOPOHHSAS Nunkas
NeHTa (CKOT4Y), C NOMOLLbIO

S KOTOPOWN 3TUKETKY KPEensaT Ha
Mapkupyemom usgenuu (npo-
BoAae unu kabene);

— npo3payHas Tepmoyca-
XunBaemas Tpyoka noaxoasiie-
ro AnameTpa, KoTopas 3alu-
LaeT 3TUKETKY OT UCTUPAHUA U
OTK/IeMBaHus;

— MOHTaXHbIA UAN CTpOU-
TenbHbIA heH, 3axuranka unm
DpYro HarpeBaTeNbHbIN Npu-
©60p, CNOCOOHLIN HarpeTb Tep-
MOyCaxuBaemyio Tpyoky.

MNocnenoBaTenbHOCTb BbI-
NOMHAEMbIX Onepauuin unmo-
CTPUPYIOT pUC. 2—puc. 7.

1. OnpenensitoT MecTo Ha-
HECEHUs MapKMPOBKW HA U3-
nenve, a Takxe ANUHY OKPYX-
HOCTUK (NpWU KPYrI1oM ceyeHuun
MapKMpyemoro usaenuvst) unu
nepumeTp (Npu NPOU3BONb-
HOM CeYeHUn Mapkupyemoro
n3penusa). Pasamepbl 6ymax-
HON 3TUKETKWU BbIOMPAIOT UC-
xoAa U3 cnepyowmx coob-
paxenunin. E€ anuna L npwu
KPYrnoM CeyYyeHun mapkupye-
Moro uspenus (puc. 2,a v
puc. 3) ponxHa OblTb paBHa
Unn 4yTb Oonble ONWHLI ero
okpyxHoctu: L > nD, rae D —






ero auameTtp. MNpu atom no-
nesHas AnuHa OGymaxHown
OCHOBbI 3TUKETKU A5t HaHe-
ceHuns 0603Ha4YeHnst CocTas-
naeT Lyo,=nD. Ha Hei ponx-
Hbl OblTb HAHECEHbl 3HakKW,
CUMBOSIbI, PUCYHKW U T. 4. Ta-
KuM 006pa3om, 4YToObl OHU
6bII YUTAEMbI N UX MOXHO
6b110 BUAETH CO BCEX CTOPOH
Mapkupyemoro  1spenus.
OcTaBwanca anvHa npeg-
HasHayYeHa ANs HayasbHOro
3aKpenneHnss 3TUKEeTKN Ha
Mapkupyemom  13agenuu.
LLivpuHy B 3TuKeTKN BbIOU-
palT ucxoas M3 pasmepos
cmMBONOB 0603HaYeHWs1 ANs
MX Nyylwen YynTaemocTu.

2. DTUKETKY NaMUHNPYIOT
CO CTOPOHbI N3obpaxeHus
npo3payvyHoi NNNKOWN NEeH-

TOW, a C [Pyron — npukneu-
BAlOT OBYXCTOPOHHIO Nun-
Kylo neHTy (puc. 2,6). Jlamu-
HupoBaHue obecnedyunsaet
3alWmnTy HaHECEHHOro M300-
paxeHust 4O MOMeHTa Tep-
MOyCaxuBaHus 1 npuaaét
NPOYHOCTb M NyYLYO CTON-
KOCTb K UCTMPAHWIO Npu No-
BPEXOEHUN TepMoycaxmnsaemMon Tpybku
Ny NonagaHva Noa He€ snaru.

3. CHUMaAIOT 3awmTHOe NOKpbLITUE C
ABYXCTOPOHHEN NUNKOW NEeHTbl U Npu-
KNemBalT 3TUKETKY Ha Mapkupyemoe
nspenve, obopaymeasi €€ BOKPYr Hero
(cm. puc. 2,8, puc. 4 n puc. 5). MNMpu-
KNevBaHWe Ha4uMHalT CO CTOPOHbI, rae
OTCYTCTBYEeT HaHeCEHHas MapKMpoOBKa.
Mpu obopaymBaHMm HEOOXOANMO NAOTHO
NPUXNMaTb 3TUKETKY K N3RENUIO.

4. Ha aTukeTKy HapesalT Tepmoyca-
XuBaemyio Tpybky noaxoasuiero auva-
MeTpa, ANMHa KOTOopOoWn AonxHa OblTb
6onblue WNPUHBLI 3TUKETKU (CM. puc. 2,r
v puc. 6).

5. HarpeBaloT Tepmoycaxunsaemyto
TpyOKy, NOCNe 4ero oHa NNOTHO OXBaTblBa-

B. MAKAPOB, r. MockBa

eT aTukeTky (cMm. puc. 2,a). Mpwn ncnonb-
30BaHUM OTKPbLITOrO OrHS NAAMS He A0NX-
HO KacaTbcs TpyOkun. B cnyyae ncnonb3o-
BaHWSA 3axuranku cnegyeT 6bITb OCTOPOX-
HbIM W BbINONHATHL TPEOOBAHUS NOXaPHON
6e3o0nacHoOCTU.

6. MapkupoBka rotosa (CM. puc. 2,e n
puc. 7).

Mpn wcnonb3oBaHWW  Tepmoyca-
X1BAemMon TpybkM C BHYTPEHHUM Knee-
BbIM CNOEeM MapkupoBKa CnocobHa
BblAEPXWNBATb BO3AENCTBME BOAObl U
BAAXHOCTN U MOXeT OblTb MICNONb30BaHa
Ha OTKpbITOM BO3ayxe. lNMpeanoXxeHHbin
cnoco® no3BonsieT OCyWeCTBASATb Map-
KMPOBKY npaKkTuyeckn nodblx Kak no
dopMme, Tak 1 No rabapuTy Mapkmpyembix
uspenuii (puc. 8).

ABTOp npepnaraer ceBeTtoanogHylo ynbrpaduoneroBylo namny
Ans 3acBeTtkn ¢porope3ncra ¢ ABYMS BapunaHTaMun TaniMepoB —
Ha Arduino n Ha MUKPOKOHTpoOJJIEpPE.

T00ObI caenaTb NevyaTHyl nnaty Ans

CBOEWN KOHCTPyKUMWU, HEeobxoanmbl,
Kak NpaBuno, GoNbrMPOBaHHbLINA CTEKNO-
TEKCTONNUT WM TeTUHaKC, Nepo wunu
pencdenep n kpacka, HecMbiBaemas
XJIOPHBbIM XEeNe3oM, WA OCTPbIA HOX,
KOTOPbIM MOXHO Bblpe3aTb B Me[HOM

donbre HeobxoanMble TOKONPOBOAALLNE
NOpPOXKK. MoxeT noHapobwuTbC MHOro
TepneHuss n ycepaus, 4ToObl pedynbtaT
XOTb Kak-TO onpasdan noTpayeHHoe
Bpems. Mpn HaNM4YMN na3zepHOro NpuHTe-
pa MOXHO BOCMONb30BaTbCsl N3BECTHOM
MHOT1M Na3epHO-YTIOXHOWN TEXHONOrnemn

BapwmaHTt 2. WHoraa Heob6xo-
OUMO NpPON3BECTU MapPKUPOBKY
nposopa, kabens nubo nwoboro
ApYroro yanvHEHHOrO mM3agenus,
KOTOpPOE MNOAK/OYEHO K KaKuMm-
nnbo yCTPONCTBAM U HET BO3MOX-
HOCTW 6e3 pa3bopKku KOHCTPYKLMU
0TCOEAUHUTb OAMH KOHEeL, MapKu-
pyemoro uapenusa. Hanpumep,
MOHOJIUTHAsi BWUNIKA, YCTAHOBNEH-
Has Ha kabene. B atom cnyyae
npuwnoch 6bl 6paTb TEPMOyCaxn-
Baemyl Tpybky Gonbworo awva-
MeTpa, 4TobObl NPOoAeTh Yepes Heé
BWNKY, HO C Y4ETOM TOro, 4TO Ana-
METp TepPMOyCaxvBaemMon Tpyoku
3HaunTensHo Gonblwe auameTpa
kabens, oHa nNpu Tepmoycaxwusa-
HWW NNOTHO He CSAEeT Ha Hero.

Ona 3aToro BapwaHTa Mapku-
pOBKM NOTpebyloTcs Takne xe Mma-
Tepuansl, 3a UCKIIOYEHUEM Tep-
Moycaxueaemon Tpyoku. BaameH
HEE WCNONb3YIT NPO3payHbIf
BUTON XryT Spiralite noaxoasuwe-
ro puameTpa. Bce onepauun npo-
BOAAT B TakoW Xe nocnenosa-
TENbHOCTU, 32 UCKIOYEHNEeM Ha-
rpeesaHus. Ha puc. 9 nokasaHbl
MakeTHble 00pa3ubl NPOMapKNpPo-
BaHHbIX 3TUM CNOCOOOM 3INEKTPU-

yeckux kabenen.

Cnenyetr OTMETUTb, YTO MPO3pPayHbIn
BUTON XryT MOXeT OblTb W3roTOBNEH
CaMOCTOSTENBHO M3 NPO3PaYHON NNacTu-
KOBOU BYTbINKW, NO TEXHONOIrMM NOAPOOHO
onucaHHon B [1] nnu B [2].
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M3roTOBNEHUSI NeYaTHbIX NnaT C Henno-
XUM, HO MOPOI HenpeackalyembiM pe-
3yNbTaTOM.

Mocne nepuoanyecky BO3IHWUKAKOLLNX
npo6nem BO Bpemsi nepeHoca n3obpaxe-
HUSA TOKONPOBOASLLMX AOPOXEK HA Men-
Hyl0 POonbry To C TOHEPOM, TO C MeNnoBa-
HOW Gymaroi a9 pewwun nNpoBOAUTb 3Ty
onepaumio, Kak Ha 60MbWOM NPOU3BOA-
CTBe, C NOMOLLbIO IMCTOBOro poTopesunc-
Ta. TexHonorus M3BeCTHa: Ha Nna3epHOM
NpUHTEPE Ha NPO3pPaYyHOM NNEHKE neya-
TalT n3obpaxeHne NPoOBOAHMKOB. 3aTeM
NNEHKY HakNaabliBaloT Ha PONbrupoBaH-
HblA MaTepwan C 3apaHee HaHEeCEHHbIM
$OTOYYBCTBUTENbHBIM CnoeMm — doTope-
3UCTOM U NPUXMMAIOT CBEPXY NpOo3pad-
HbiIM cTeknom. Takon "6ytepbpon”
3acBeYMBalOT Namnot C AJNHON BOJMHbI
yneTpaduronetTosoro nanyyenus ot 330 oo
420 um. [lanee — BCE COrnacHO TexXHONo-
N U3roTOBEHUS NeYaTHbIX NAaT C NOMO-
wbto poTtopesucTta [1—5].

BHavane s, kak u MHOrue pgpyrue,
Nonb30BaNCcA Tak Ha3blBAaeMOW namnon
"yépHoro" ceeta (Blacklight) MmowHoCTbIO



26 BT npoussoacTtea Camelion (puc. 1).
JTa namna uM3nyyaeTt CBET B AJIMHHOBON-
HOBOW 4acTu ynbTpadnoneToBoro avana-
30Ha WU NO nNapamMeTpam ANUHbI BOJHbI
noaxoauT AN 3aCBETKU IMCTOBOro poTo-
peaucTa. Pe3ynbtaTtbl nonyyanncb BeCbma
OOCTONHbIMWN, ecnu Obl HE O0AHO "HO".
MHorpa npu nposieke nsobpaxeHuns GoTo-
pe3ncT B HEKOTOPbIX MecTax Obin nepe-
cBeYeH, B Apyrux — HaobopoT, He MeLano
6bl ero 3acseymBaTb 1aMnoi NoAosbLUE.
Mocne oceeLLeHnss namnomn YncToro 6eno-
ro nucta 6ymarn okasanocb, 4TO NUCT
OCBEWEH HepaBHOMEpPHO. B0O3MOXHO,
ynbeTpadnoneToBbii CBETODUNLTP UMen
HepaBHOMEpPHOEe MOKPbITUE WU CTEKNSH-
Has konba namnbl Gbina ¢ pedekTamu
npo3paYyHoCTM cTekna. f yxe Havan noa-
6upaTb CNoxHbie pacceunsatowme GUbT-
pbl, 4TOObI NOMYYUTbL OQHOPOAHOE none
3acBeTKMW, Koraa B OAHOM U3 UHTEPHeT-
Mara3uHOB MHe Ha rnasa nonanachb ynbT-
paduroneToBas cBeToAMOAHAS NeHTa
Hinhuat HH13 3528 UV 60LED/m kutan-
CKOro Mpov3BOACTBA CO CBETOANOAAMM
Tnnopasmepa 3528, kKoTOopble W3nyyaioT

cBeT ¢ anvHon BonHbl 400 HM. Yron pac-
XOXOEHUS Nyyeit Kaxaoro ceetoanona —
120 rpagp.

Ha HeGonblwoM 0Tpe3ke CBETOANOAHOM
NEeHTbl 1 0Tpe3ke POoNbrMpoOBaHHOIO CTEK-
NIOTEKCTONUTa C HAaHECEHHbLIM NUCTOBbLIM
doTopesnctom mapkun Ordyl ALPHA 350
6bina onpobosaHa naes 3acBeTku GoTo-
pesuncTa ynstpacdunoneToBbiMn CBETOANO-
namu. lMocne nposiBneHuss B pacTeope
KanbUMHUPOBAHHOW COAbl HA MNevyaTHOWu
nnaTte NOSBUMNCH YETKMA PUCYHOK TeCTo-
BOro n3obpaxeHns.

Ecnn paspesaTtb CBETOONOAHYIO NEHTY
Nno MeTKamM Ha NeHTe Ha OAMHaKOBble
OTpe3kn ONPenenEHHON ANUHbI N 3aTem
HaKNeuTb WX, HanNpumep, Ha OHe NPsMO-
yronbsHo ©&opMbl AN XapKn, KOTOPYIO

MOXHO NpnodpecTn B XO3ANCTBEHHOM
marasvHe, nNpenBapuTeNbHO COEAVHUB
OTpe3ku CBETOAMOAHON NEeHTbl napan-
NenbHO — MAIOC K NJIIOCY, MUHYC K MUHYCY,
nony4YnTcs ynbTpadroneToBbIi CBETUNb-
HUK (pncC. 2).

Mcnonb3dyemaa ceetoaunoaHas neHta
paccyMTaHa Ha nUTaHuWe HanpsXeHuem
12 B. Bnok nuTanns NpyUMeHnn roToBbIN,
npeaHa3Ha4YeHHbIn ANa NUTaHus nNonob-
HbIX CBETOANOAHBIX NeHT. MNMonyymBweecs
YCTPOWCTBO MPEB30LWI0 BCE OXWAAHUS.
TecToBbI YNCTLIA Benbii AMCT BGymaru
3acBeunBancs paBHomepHo. [leyaTHble
nnaTbl NONy4YanmMCb BECbMa KayeCTBEHHbI-
MU.
Ho yero-To He xBaTano. Bbuio owyue-
Hue, 4yTo paboTa Hap YCTPOWCTBOM He
3aBeplweHa, MNOCKOMbKy KaxAablii pas
nocne BKJOYEHUS CBETWUIbHUKA HYXHO
ObINO BPY4YHYO 3acekaTtb Bpemsi, Heobxo-
avmoe nns 3aceetkn doTtopesucTta. U
XOTSl 3TO BpeMsi — BCEro HEeCKOJSIbKO
MWHYT, HO OTBfIEKATbCA MPUXOAUNOCH
[OBOJSIbHO 4acTo, 4ToObl NOCMOTPETb Ha
Yyacbl. A ecnu TOKONpPoBOAsILLME OOPOXKMN

Ha nnaTte wwupuHon Bcero 0,2 MM K1 pac-
cTosiHME Mexay HUMK Toxe 0,2 MM, nuLw-
Hee Bpemsa 3acBeTkM NpUBOAMIO K yBe-
NINYEHUIO 3TUX PACCTOSHUA n3-3a aAnd-
pakunmn yxe no 0,3 mMm, 4TO He Bceraa
6b110 Npremnemo.

MosBunacb noTpebHOCTb LA00aBUTL
Tanmep, KOTOpPbIA Bbiknoyan 6bl CBETO-
avoabl Yyepes3 onpeaenéHHoe Bpems n
nHdopmMunposan o6 3TOM 3BYKOBbIM CUr-
Hanom. OnybnukoBaHHble B XypHane
"Pagno” ctatbn, NOCBAWEHHbLIE NpUMe-
HeHwio nnaTtel Arduino [6—10], HaTonKHY-
1N Ha MbICNb cAenaTtb TakMep Ha HeWn,
Tem 6osiee YTO AaBHO Ha NoJSike AoXuaa-
nacbe csoero 4aca Arduino Nano. B kave-
cTBe uHAaMkatopa 6bin NPUMEHEH ceMn-
3N1EMEHTHbIN TpExpa3psaHbIA  CBETO-

anopHbin  nHpukatop FYT-5631AG ¢
obwmm katoaom. Ons ynpoLleHUs KOH-
CTPYKUUU Y YMEHbLUEHUS Yncna aetanen
6b110 BbIGPAHO MO3NEMEHTHOE AMHAMU-
yeckoe ynpasneHue wuHaukaTopom. B
3TOM CNy4Yae B Kaxnablihi MOMEHT BKJOYa-
eTCs NNLWb OAWNH 3NeMEHT pa3psaa MHan-
KaTtopa, U MOXHO MCNoNb3oBaTb B Lenn
NUTaHUs KaxAaoro paspsfa OAvH racs-
wmn pesunctop. Kpome Toro, ymeHbLia-
eTCs CymMMapHas ToKOBasi Harpys3ka Ha
nopT MUKpPOKOHTponnepa. Mpun Hanuca-
HUM NPOrpamMMbl UCNONb30BANUCHL MOTO-
Bble 6ubnuotekn SevSeg, OneButton,
ArduinoThread, EEPROMEx. Ha maket-
HoW nnaTe 6bin cobpaH Talrimep, cxema
KOTOPOro npeacTaBfneHa Ha puc. 3.
Mocne HaxaTns Ha KHOMKY 3anyckaeT-
cs1 06paTHbIN OTCYET BpEMEHU C OAHOBpe-
MEHHbIM BK/IlOYEHUEM YNbTPadUoneToBom
cBeToaMoaHon neHTbl. Korpa octaértcs
HECKONbKO CEeKYHJ A0 OKOHYaHUs CYETa,
Kaxaylo CeKkyHay 3BYyYUT KOPOTKUIA 3BYKO-
BOW curHan, MHGOPMUPYIOLWNA 06 OKOH-
YyaHuUM Npouecca 3aceeTku oTopesuncTa.
3atemM CYETYMK BpemeHun 0oBHynseTcs, u

cBeToAMOAHas neHTa BblknovaeTcs. Yc-
TaHOBKa BPEMEHW TariMepa Npou3BOAUT-
CSl HAXaTWeM Ha KHONKY 1 yaep>XaHnem eé
B 3TOM COCTOSIHUM B TeYeHUEe He MeHee
naTM cekyHAa. Mpuy 3ToM MHAMKATOP Hauum-
HaeT MuraTb C YaCTOTOM oauH repy,. Ecnun
NPOAONXaTb yAEpPXWBaTb KHOMKY Haxa-
TOW, CNYCTsi HEKOTOPOE BPEMS BKKOYaEeT-
CSl PEeXNM YCKOPEHHOro Habopa, KOTopkI
npoponxaeTcs A0 Tex nop, noka KHomnka
Haxara. MHavye oQHO HaxaTwe Ha KHOMKY
nobaBnsieT K yCTaHOBNEHHOMY BPEMEHU
OAHy cekyHAy. Ecnn HaxaTtns Ha KHOMKy
OTCYTCTBYIOT, TO MO NPOWECTBUN HECKOb-
KUX CEKYHA, NPOMCXOAMUT 3anncCb yCTaHOB-
NeHHoro BpemMeHu Tanmepa B EEPROM
MUKpPOKOHTponnepa. MNpu 3TOM nHauka-
TOp nepecTaéT MuraTb, U Ha HEM oTobOpa-



XaeTcs HabpaHHoe Bpemsa. Ecnu ycTtpon-
CTBO BbLIK/IOYNTL W 3aTeM BKOYUTb
BHOBb, TO 3anucaHHble paHee B 3HeproHe-
3aBUCUMYIO MamsATb OAHHbIE YCTaHOBKMW
BPEMEHM CYUTLIBAIOTCA U OTOOpaxaloTca
Ha mHaukaTope. [BONHOE HaxaTue Ha
KHOMKY MO3BOJIAET BEPHYTbCS K paHee
3anncaHHbIM yCTaHOBKaM.

Pa6oTocnocobHoOCTb ycTporicTea Gbina
noaTeepXaeHa UCNbITAHNAMMK, a Aanblue
BO3HUKNA HE0HX0AUMOCTb coOpaTb BCE B
KakoM-HNOyab Hebonbwom kopnyce. Ho k
aTomy BpemeHn Arduino Nano yxe 6bino
HaMeyeHO WMCMoJIb30BaTb B APYrOM Mpo-
ekte. [MoTtpeboBanacb 3ameHa. YToObl
YOEWEBUTb KOHCTPYKLMIO U YMEHbLIUTb
pasmep roToBoro usaenus, 6o10 NPUHN-
TO peleHre NCNob30oBaTh B kayecTse 3a-
MeHbl Arduino Nano nmetowmincs B Hanu-
4 MUKpokoHTponnep ATmega8A-AU.

Ha ocHoBe pabGoTocnocobHoro maketa
Tainmepa Ha nnate Arduino 6bin padpabo-
TaH TalMep C NPUMEHEHUEM MUKPOKOHT-
ponnepa ATmegaB8A, cxema KOTOpPOro
nokasaHa Ha puc. 4. B Tabnuue nokasa-
HO COOTBETCTBME BbIBOAOB nnaTbl Arduino

Nob6aBneHbl ANOMNONHUTENbHbIE 3Ne-
MEeHTbl (nnaBkas BCTaBKa, 3alUTHbIN
anon, 6NOKMPOBOYHbIE KOHAEHCATOPbI NO
nutaHunto émkocTtbto 0,1 Mk®) n 3ameHe-
Hbl NICNONb3yEMbIe paHee Npyu MakeTupo-
BaHWWN 3NIEMEHTbl Ha 3NeMeHTbl ana no-
BEPXHOCTHOIrO MOHTaxa — NoJsieBoi TpaH-
3uctop IRLML6244 B kopnyce SOT-23,
KOHAEHCATOPbl U PE3NCTOPLI TUNopasme-
poB 0805 n 1206. MNMocTosstHHOE Hanpsxe-

koHTponnep DD1, n Ha NnOCOBOI BbIBOA,
ynbTpadroneToBoi CBETOAUOAHON NEH-
Tbl. OcHOBa Tarimepa — MUKPOKOHTPON-
nep DD1, TakToBas 4acTtoTa KOTOPOro
8 MlNu 3apaHa kBapueBbiM PE30HATOPOM
ZQ1. NpMEHEH CBETOAMOAHBIN MHAMKA-
Top ¢ obwmm katogom HG1, ynpasnse-
MbIl AUHAMUWUYECKWN, aHOAbl KOTOPOTO (Bbl-
Boabl 11, 7, 4, 2, 1, 10, 5) noaknioyeHsbl
HEenocpenCcTBEHHO K BbIBOAAM MUKPO-
KOHTpONnepa, a obLme katoapl paspsaos
(BbIBOAbI 12, 9, 8) — 4yepe3 TOKOOrpaHu-
yuBawowme pesnctopbl R2—R4. SnemeH-
Tbl "pECATUYHAsA ToYka" MHAuKatopa He
MCNONb3YIOTCA U K MUKPOKOHTPONNEPY He
noaktoYeHbl. Mbe303NeKTpuiYecknin n3-
nyyatenb 3Byka HA1 yepes pesuctop R5
NOAK/MOYEH K BbIBOAY MOPTA MUKPOKOHT-
ponnepa PD3. KHonka SB1 coeauHeHa €
BbiBOAOM nopTta PD5, nporpaMMHo K 3T0-
My BbIBOAY MOAKIIOYEH PE3NCTOP, coean-
HAIOWMA ero ¢ NAKCOBO NVHWEN NUTa-
HUS.

Korma Ha BbiBOAe nopTa MUKPOKOHT-
ponnepa PD6 nosiBnsieTcs BbICOKUA ypO-
BEHb, OTKpPbIBaeTCca TpaH3nucTop VT1 n Ha

+

Bbixoa
DA1 7805 DD1ATmega8A-AU 2 e
FUT1A A Ja[ ™ KBbiB 4,6 DD1 [R120K oo » HG1 FYT-5631AG
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C1 1+ o3 1 1105
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SCK ~a— pco 123 —
24 — R4 | vt
RESET -———— PC1
SB1 10 R3,R4150 R6 100
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M MUKpokoHTponnepa ATmega8A, koTo-
poe noHaaodbmnock NPU HaNUCaHWUW NPo-

rpammbl B cpene Arduino IDE.

Hue +12 B ogHOBpeMEHHO nocTynaeTt Ha
ctabununsatop DA1, koTopbin obecneyu-
BaeT HanpsbXeHnem nutanus +5 B mukpo-

CBEeTOAMNOOHYI0 NeHTy NoCTynaeT nutato-
wee HanpsbkeHne. Ona 3awmTtbl CBETO-
ANOOO0B NEHTbl N 3NeMEHTOB Taimepa oT



CNyYamHbIX KOPOTKUX WMMMYNbCOB MOBbI-
LWEHHOr0 HaNPSXeHUa NPUMEHEeHb! Nnas-
kas BcTaska FU1 n 3awmTHbIn anoa VD1,

B kauyecTBe kopnyca ans Tanmepa Obi-
na BbibpaHa pacnpepenuTenbHas Kopob-
ka paamepamm 80x80 mm. MNoa Takom Kop-
nyc paspaboTaHa nevaTHas nnarta n BHe-
CEeHbl OKOHYaTeslbHble U3MEHEHUs B yCT-
POCTBO. YepTEx NnevaTHoM nnaTbl Tanme-
pa Ha MWKPOKOHTPONNepe nokasaH Ha
puc. 5, a pacnonoxeHve 3NeMeHTOB —
Ha puc. 6. Ha cTopoHe nevaTHOM nnaTbl,
NPOTUBOMONOXHON TOKONPOBOAALLMM [0-
poxkam, pasmelleHbl nHamkatop HG1,
KkHonka SB1 n kBapueBbli pe3oHaTop
ZQ1. CobpanHas nnata (6e3 yctaHOBNEH-
HOM NNaBkOW BCTaBKW) nNpuBeneHa Ha
puc. 7.

Mporpamma ana MuKpPOKOHTponnepa
HanucaHa ¢ npuMeHeHnem 6ubnnoTek
SevSeg, OneButton, ArduinoThread un
EEPROMEXx. Ecnu oHW He yCTaHOBNEHbI B
Arduino IDE, nx Heo6x0AMMO yCTaHOBUTb.
Bubnnotekn OneButton, ArduinoThread n
EEPROMEXx MOXHO yCTaHOBUTb cpea-
ctBamu Arduino IDE, nepengs nocneno-
BaTesIbHO Yepes MyHKTbl MeHlo "CkeTtd —
MoakntounTe 6MBNMOTEKY — YnpasBnaTb
6unbnuotekammn..." — "MeHenxep 6unb-
nnotek”. B OTKpbIBWEMCS OManNoroBom

HylO Bepcuto Bubnuotekn SevSeg ¢ noa-
DEPXKOW OTKNOYEHUS HEUCMNONb3YyeMOW
"TOYKM" MOXHO YCTAHOBWTb, CKayas zip-
apxue ¢ GitHub [11]. ApxuB Heob6xoanmo
pacnakosaTb B nanky libraries, koTtopas
HaxoaMTCa No cnepylowemy nytu: "3T1oT
komnbioTep” — "AokyMmeHTbl" — "Arduino”
— "libraries”, npegsapuTeNbHO Nepenime-
HoBaB nanky 13 SevSeg-master B SevSeg.

Haxatna Ha kHonky SB1 o6pabatbi-
BAlOTCA NPOrpaMMHO C nomoLlblo 6unb-
nnotekn OneButton, koTopaa nossonset
pacno3HaBaTb HECKOBKO PEXMMOB HaXa-
TS Ha kHonky. OAuMHOYHOE HaxaTue
(Click), nBorHoe HaxaTtue (DoubleClick)
1n aBa cobbiTVs, CBA3AHHBLIX C ANUTENb-
HbIM yAEepXaHWeM KHOMKM B HaxaTom
cocTtosiHun LongPressStart (pyHkumns
HauynHaeT BbLINOJIHATLCA 4epe3 Bpems,
cnycTa koTopoe 6yaeT 3acyMTtaHo Aau-
TenbHOE HaxaTue Ha KHOrMKY, 3TO Bpems
onpegenseTcsa B HacTpolikax 6ubnunoTe-
kn) n LongPressStop (ucnonxseTcs nocne
oTnyckaHus KHonkw). MNonesHble pgonon-
HeHusi BBNINOTEKN — OHA OTNINYaeT IoX-
Hble cpabaTtbiBaHus OT apebeara KOHTak-

| o060

Puc. 5

OKkHe MeHepxepa 6ubnunoTtek B
CTpoke noucka cneayeT HabpaTb

TOB MEeXaHM4eCKnX YacTen KHOMKN 1 No3-
BonsieT o6pabaTbiBaTb COCTOSIHNE KHOMKMN
6e3 ONOKMPOBKN WCMOAHEHUA [PYrux
yacTen nporpamMmbl, MOCKONbKY He WC-
nonb3dyeT dyHKunn Tvna delay ().
BubnuoTeka ArduinoThread ncnoneay-
eTcs B nporpamMme ANS BbINONHEHUS
3a4a4v ¢ onpenenéHHbIM Nepnoaom Bpe-
MEHW, a UMEeHHO, C uHTepBanom 10 mc
Bbi3biBaeTcs ¢pyHkums Timer10, B KOTO-
PO YBENNYMBAIOTCSH 3HAYEHUS NEepPEeMEH-
Hbix Timer500 n Timer1000. B ogHom cny-
yae, korga nepemeHHas Timer500 npuHu-
maeT 3HadyeHune 50 n nocne 3Toro O6Hy-
naeTcsa, NPoxoauT noncekyHabl. B apy-
rom, korga nepemeHHas Timer1000 npu-
HumaeT 3HadveHne 100 u nocne 3Toro
obHynseTcs, NpoOxXoAuMT OAHA CeKyHAa.
3TV BpEMEHHbIE MHTEPBAabl UCMONb3YIOT-
CSl B OHOM Clly4ae Ansi Nnepnuoanyeckoro
raweHus un BKIIOYEHUS UHAUKATOPa,
VHOUUMPYIOWEro PexuMm yCTaHOBKW, B
[pyrom cnyvyae — ONs noacyéra Bpeme-
HUW, KOTOPOE A0JHKHO MPONTU C MOMEHTa
BKJIIOYEHUSI pexuma ONUTeNbHOro Haxa-
TUS Ha KHOMKY 00 BKOYEHWS pexunma

Arduino Thread w1, BbiGpas
ArduinoThread by Ivan Seidel,
YCTaHOBUTb. TO Xe camoe cneay-
eT npopenatb ANS yCTaHOBKU
OneButton 1 EEPROMEX, BbI-
6pae OneButton by Matthias
Hertel mathertel@hotmail.com un
EEPROMEX by Thijs Elenbaas. C
6ubnnoTtekon SevSeg HEMHOro
CcnoxHee. Ha MOMeHT HanucaHus
cTatbu 4yepe3d "MeHepxep 6un6-
nmnotek" ycTaHaBnvBanacb 6um6-
nnoTteka Bepcun 3.3.0, B KOTOpOW
OTCYyTCTBOBana BO3MOXHOCTb
NPOrpaMMHO OTKIOYNTb HEUC-
NoNb3yeMbli ANEeMEHT "AecaTny-
Haa To4yka" wHawukaTopa. M3-3a
3TOr0 NpU  HEUcnonb3yemom
anemMeHTe "Toyka" 3axwurancs
OPYron, 4T0 BHOCUNO NyTaHNLYy B

120 0 o 0o 0 07
HG1

10000006

SB1 EECL}:?
=

o

n3obpaxeHne Ha uHaukKaTope.
MocnepHol 3KCNepuUMeHTanNb-

Puc. 6



yCTaHOBKW WNN nopcyéra BpPEMEHW, B
TeyeHne KOTOpOoro ewé BO3MOXHa ycTa-
HoBka Tarimepa. Kpome Toro, B paboyem
pexume TaimMepa OTCYUTLIBAOTCH Ce-
KyHOHble WHTepBansl. WHTepBan 10 mc
MCcnonb3yeTcs ONs pexuma yCKOPEeHHOWM
YCTaHOBKM BpeMeHU Talimepa.

bubnnoTteka SevSeg npumeHsieTcs B
nporpaMme Ans AVMHAMUYECKOro ynpas-
NeHNss CBETOANOAHBbIM MHAWNKATOPOM C
obuwwmm katopom HG1. B eé HacTpomkax
3a4al0T YMCNO UCMONb3yeMbiX pa3psaos
numDigits, maccue, onpeaensiowmn noa-
KnoyeHne katonos paspsaos, digitPins(],
maccus anemeHToB segmentPins[], Tun
vHavkaTopa (C obwnM kaToaoM unn 06-
wwum aHopom) hardwareConfig n apyrue.

JaHHble yCTaHOBOK BpeMeHu Talrimepa
COXpPaHATCSA B 93HEProHe3aBMCUMON na-
MSITU MUKPOKOHTpOepa. 3a 370 B Npo-
rpamme oteevaeT 6mbnmoteka EEPROMEX,
KOoTopas pacwwupsieT GyHKUUK ctaHaapT-
Hon 6ubnuoTtekn Arduino EEPROM wu
ynpowaet paboTy C namMaTbio.

MoapobHocTn paboTbl ¢ BubnnoTeka-
MW MOXHO y3HaTb U3 AOKYMeHTauun npo-
n3soauTtenei [12—15].

Ana nporpaMmMnpoBaHnst MUKPOKOHT-
ponnepa wucnonb3osara nnata Arduino
Nano. B oaHom 13 HOmepoB XypHana
"Paamo" [16] onucbiBanacb BO3MOXHOCTb
npumeHeHns Arduino B ka4ecTBe Nporpam-
matopa MuKpokoHTponnepoB Atmel. O6
3TOM Takke MOXHO NpoYuTatb B NepBo-
nctoyHuke [17]. Ho B 6a3oBoM BapuaHTe
Arduino IDE nopaepxka MUKPOKOHTpONNe-
poB ATmega8A oTtcyTcTayeT. MNouck pelue-
Hua B IHTepHeTe NpuBENn B peno3vtopuii
Hans MCUdude Ha caiTe Github [18]. Ecnu
YCTaHOBUTb OMONNOTEKY NOAAEPXKKN MUK-
pokoHTponnepos MiniCore, nosiBnuTCcs BO3-
MOXHOCTb MPOrpamMMmnpoOBaHNSA MUKPO-
KOHTponnepoe ATmega8, ATmega48,
ATmega88, ATmega168, ATmega328 (Bce
BapuaHtel — A, B, PA n PB). ina atoro He-
o6xoanmo B Arduino IDE B menio "®ainn”
BbIbpaTb "HacTponkn". B nyHkTe "Ldonon-
HUTeNbHbIE CCbkM anst MeHeaxepa nnat”

Heob6xoaAnMo BCTaBUTb CTpPoky https://
mcudude.github.io/MiniCore/package_
MCUdude_MiniCore_index.json. Mocne 3to-
ro 3aKpbIBalOT OKHO "HacTponku”, npensa-
puTenbHo Haxas Ha OK. Janee BbiOupaioT
nyHKT "Menepxep nnat” ("VIHCTpymeH-
Tol"="Mpata: "...") 1, NnponucTbiBas ero
BHW3, HaxoasT 6MBAMOTEKY C Ha3BaHUEM
MiniCore by MCUdude. E€ cnepnyeTt ycTta-
HOBWTb, KNMKHYB Ha "YCTaHOBUTL". HakoHew,
3akpbiBaloT "MeHeoxep nnat”. MNoanepx-
Ka nporpamMMmMpoBaHUS MUKPOKOHTPON-
nepoe ATmega8A Tenepb yCTaHOBNEHA.

Mporpamma Hanucana B Arduino IDE
Bepcuun 1.8.8.

Cxema coeauHeHuit nnatbl Arduino
Nano ¢ nnaton Taimepa ana nporpaMmmu-
pOBaHMA MUKPOKOHTpOEpa npuseaeHa
Ha puc. 8. Ob6paTuTe BHUMaHWE, 4YTO
HeobXxoaAMMO YCTAaHOBUTb OKCUAHbIA KOH-
neHcaTop émMkocTbio 10 Mkd mexny Bbi-
Boaom reset Arduino 1 o6Lm NpoBOAOM.

CobpaHHOE YyCTPOWCTBO MOKa3aHO Ha
puc. 9.
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HALLUA KOHCYJIbTALUSA

BEJIECTA I'. ABTOmaTtuka ans Tya-
netHom KomHatel. — Pagwo, 2018,
Ne 5, c. 33, 34.

MeuyatHas nnaTta Gnoka ynpaBneHus
oCBeLeHneM.

YepTéx neyaTHon nnatbl 610ka yrnpas-
NEeHUA 1 pacnofioXeHne 3JIEMEHTOB,
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Kpome repkoHa SF2, pene K3 n namn EL1,
EL2, npuBeneHbl Ha puc. 1.

MnaTta paccuynTaHa Ha yCTAHOBKY ane-
MEHTOB AN MOHTaxa B OTBEpPCTUS.
Mwukpocxema DD1 — B kopnyce DIP-14,
DD2 — B kopnyce DIP-16.

Puc. 1

MeyaTtHas nnaTta CEHCOPHOro 6noka.

YepTéX neyaTtHon nnatbl CEHCOPHOro
6noka ” pacnofioXeHne 3NEeMEeHTOB,
kpome ceHcopa E1 n pene K4, npuepeHsbl
Ha puc. 2.

MnaTta paccynTaHa Ha yCTaHOBKY ane-
MEHTOB AN9 MOHTaxa B OTBepcTus.
Mwukpocxema DD3 — B kopnyce DIP-14.

MeuyaTHas nnara Tanmepa.

YepTEx nevyaTHOW nnaTtbl Tanmepa wu
pacnonoxeHne 3n1eMeHTOB, KpOMe pene
K5, npuBeneHbl Ha puc. 3.

Mnarta paccynTaHa Ha yCTaHOBKY dne-
MEHTOB A1 MOHTaxa B oTBepctus. Muk-
pocxembl DD5, DD7 — B kopnycax DIP-16,

28

86

Tenamu. NoatTomy EMKOCTb KOHAEHcaTopa
C13 cneanyet ymeHbwnTb Ao 10—15 nd.

OBPATUTE BHUMAHUE

HIOXTUJIUH TI. Ipadpmuyecknii XKKU
Nokia 5110 B yngppoBom BosnbTamnep-
metpe. — Paguno, 2019, Ne 1, c. 24, 25.

B cratbe Ha puc. 2—puc. 4 nzobpaxe-
Hus1 HanpsixeHwu 27,98 B Ha akpaHe XKW
HAOJIKHbI ObITb MNO3UTUBHbLIMU, T. €. B qép—
HOM uBeTe Ha ronybom ¢oHe.

lpy cpabatbiBaHWUN 3aLLUnUTbI 110 TOKY
nzobpaxeHune Toka 10,05 A Ha nHankaro-

Puc. 3
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DD6 — B kopnyce DIP-14. HarpysoyHas
EMKOCTb pes3oHaTopa ZQ1, 3apaBaemas
koHaeHcaTopamu C13 n C14, cyuiecTBeH-
HO NpeBbIWAeT yka3biBaeMyo Npon3soan-

pe (puc. 6 B cTaTbe) Kaxayto CekyHay Me-
HSIeT BUA C MO3UTUBHOIO Ha HeraTUBHbLIA 1
obpatHo. Ha punc. 4 noka3aH BuA Hera-
TUBHOIrO N306PaxXeHus.






OnekTpoMarHuTHoln Tenerpad un Te-
nedoH ABMANCH TeMU COCTaBNSOWMNMN,
6e3 KOTOPbIX HE MOIr COCTOSITbCS HOBbIV
B, 6ecnpoBoaHON CBA3MK, Kak, cobCT-
BEHHO, OHA 1 Ha3blBanacb, Noka He 6bino
npuaymMmaHo cnoso paauo. Ho He cnenyeT
cyMTaTb, YTO BCE LUNO CBOMM 4epenom:
cHavyana — Tenerpad, notom — Tene-
@oH, a yx cnegom — paavo. B pencten-
TenbHOCTN paboTbl WX napannenbHo,
MPOCTO B KAKOW-TO MOMEHT 3TN napanne-
N1 NepeceKksInChb.

Ewe B 1831 r. ®apaneem Obinn pas-
paboTaHbl NpPeacTaBAeHUa O CYLLHOCTU
3nexkTpuyecTsa N MarHeTM3ma, 4To nos-
Bonuno Makceenny B 1867 r. npeano-
XWUTb CTPOMHYIO TEOpWIO 3nekTpomar-
HUTHbIX ABNeHun. Poamswniica B 1857 1.
lenpux lepuy, B 1886—1888 rr. akcnepu-
MeHTanbHO HGnecTsule noaTBEPAUN TEO-
peTuyeckne npeasuaeHus Makcsenna B
4acTu, Kacalowencs pacnpoCcTpaHeHus
N OTPaXeHust 3/1eKTPOMArHUTHbIX BOJH.
Ho onbiTbl Tepua TOnNbkOo nopoauvnun
MbIC/lb O NPUMEHUMOCTU TakKMx BOJIH K
nepepaye CUrHanoB Ha paccTosiHne 6e3
npoeoaos. lepu, NOATBEPAMB BbIBOAbI
Teopun Makceenna, He NPOAONXNN
paboTy NO NPaAKTUYECKOMY NMPUMEHEHUIO
pe3ynbTaToB CBOWX 3KCMEPUMEHTOB, B
1894 r. CKOPOMOCTUXHO CKOH4Yancsa. U
BCE Xe namatb o [epue ocTaHeTcs
HaBcerga B pPaanoOTExXHUKE — KaXAabli
pas, Koraa Mbl BbiOMpaem Ty van UHyO
pPaguoCTaHUMIO, Mbl ULLEEM €€ 4acToTy,
Ha KOTopoW oHa paboTaeT, n3MepsemMyio
B repuax.

OnbiTbl lepua MOCNYXWnn Havanom
dUr3NYECKMX IKCNEPUMEHTOB, NnepeLuea-
WX Aanblle B npaktuyeckue @Gopmbl.
Bckope ®depnepceH nokasan, 4To anek-
TPOUCKPOBOI paspsn umeeT koneba-
TeNbHbIN XapakTep, NPy KOTOPOM B Npo-
CTPAHCTBO M3Ny4aloTCs NEKTPOMarHuT-
Hble BONHbI. Bpannn B 1892 r. n3o6pén
Korepep, B TeYeHne AecsaTn neT CNyXuB-
WWUA NHONKATOPOM Hanyus 3NeKkTpo-
MarHuTHbIXx konebaHuin, a B 1893 .
Hukona Tecna npeanoxun MadvToBYyiO
aHTeHHy. Jo [Hsa poxaeHns paano ocrta-
BaNICA OAVH Wwar, 1 oH Obln caenaH 7 mas
1895 r. (MO HOBOMY CTUMIO) PYCCKUM
dunavkom AnekcaHgpom CTenaHoBuyem
MonoebiM. A noTom 6bin lynbenbsmo
Mapkonu, nepexuswnin A. C. NMonoea Ha
30 neT 1 BHECWMIA 32 3TV roabl BONbLIOW
BKfag, B pa3suTue pagunotexHukun. Mocne
7 mas 1895 r. pas3suTne pagmo NPUHAIO
naBvHoo6pa3HbIii npouecc. B 1897 r.
Hemeukuin nHxexHep Cnabu nepsbit Uc-
nonb3oBan sBJEHME pe30HaHca, Bbl-
ACHMB HEOOXOOQUMOCTb HACTPOWKW, a
BpayH BBEN napannenbHblin konebatenb-
HbIl KOHTYP, C KOTOPbLIM aHTEHHA CBA3bi-
Banacb NHOYKTUBHO. B 1899 . noMowWwHUK
A. C. Nonosa MNéTtp Hukonaeesuy PbIOKUH
caenan caMocCTOSiTENlbHOE OTKPbITUE,
ABAAlOWEeecs NOBOPOTHbIM 3Tanom B
UCTOpUM Paamo.

BoT kak onucbiBaeTcs 3TO B cTaTbe
"NéTp Hukonaesuny PbIbkUH", onybanko-
BaHHON K 75-neTunio co AHA ero poxae-
HUS 1 40-neTnio Co AHS OTKPbITUS UM
npvéma paguoCcurHanoB Ha CNyxX B Xyp-
Hane "PagnodpoHT” Ne 10 B 1939 r.: "3a
ron no n3obpeTteHuns paamo B mae 1894 r.
BEJIMKNA PYCCKUIA y4E€HbIN AnekcaHap
CtenaHoBuy MNonosB obpaTtunca B lMe-
TepOyprckuin yHmeepcuTeT ¢ npocbOoi

nopekoMeHaoBaTb €My OMbITHOro ac-
cucTeHTa... Bckope nocne 3Toro
M. H. PoibknH 6bin Ha3HavyeH nabopaH-
TOM no ¢pu3unke B MMHHOM oduruepckom
knacce y4ebHo-MuHHOro oTpspa ban-
Tuinckoro ¢nota r. KpoHwraara. 10 nioHs
1899 r. M. H. PbibknH BMecTe ¢ kanuTa-
HOM TpouukuM OTKpbIN crnocob npuéma
paavorpamm Ha TenedoH. 1o cpasy xe
B HECKOJIbKO pa3 pacwmpuno chepy aen-
CTBUS pagno v NepeBeno ero Ha wupo-
KA NyTb NpPakTWYeCcKOro Mcnonb3oBa-
HusA. MNMonoB B 3TO BpemMs Haxoauncs 3a
rpaHuuent. Yeaxas, oH paspaboTtan ans
MeTpa HwukonaeBnya nporpammy wu
MHCTPYKLUMIO MO NMPOBEAEHWNIO AanbHEN-
wnx onbiToB. PbIOKNH 3aHsANCa ycTpown-
CTBOM papuocTaHuui Ha dopTax
"KoHcTaHTUR" 1 "MunioTtun". 10 nioHa
Pbib6kH BMECTe ¢ kanMTaHoMm Tpouukum
oTnpasuacsa Ha ¢opT "Munotur". C
"KoHcTaHTUHA" maTpoc-tenerpapuct
HenpepbIBHO nepenasan CnoBo "MuHA".
Bapyr PbibkuH 3amMeTun, 4TOo BMECTO
TOYeK 1 TUpe NOTSAHYNaCb YMCTas NeHTa.
WcnopTtunca npuémHuk? Hapywwunca
KOHTaKT B Kakoh-nnb6o uenun? MNETp
HukonaeBny HapeBaeT TenedoOHHbIE
Tpyokun, 4TOOLI NPOBEPUTL NCNPABHOCTL
npuémuumka. OH npucoepnHaeT TenedoH
W... NpeKpacHO CHAbIWUT KOPOTKMe wn
ONWHHbIE NOTpeckuBaHusa. Bcenywn-
BaACb, OH pas3bupaeT cnoBo "MuHa".
HemenneHHo PbibkuH 1 Tpouukuit oT-
npasnsoTcs Ha ¢opT "KoHcTaHTUH". BCé
BbISICHSIETCS O4EHb NPOCTO. TexHNn4yecknn
cbon B paboTe nepepartyvka Aonyctun
MaTpoc, nepenasBaBWWA paguorpammy.
B ToT e aeHb PuibknH otnpasun Monosy
Tenerpammy — "OTKPbITO HOBOE CBOW-
CcTBO korepepa”. B MuHHOW wkone nop
pykoBoacTBOM PbiBGkuHa Bnepsbie Obin
OTKPbLIT paanoTenerpadHbii Knacc ans
noaroToBKM MaaWwnx cneuvwanncTos
dnorta”.

Monos moanduumposan CBOWN npu-
E€MHUWK, NOCTaBMB BMECTO 4yBCTBUTESb-
HOro pene TenedoHHbie TPyoku, N NeTom
1901 . noNy4Ynn Pycckyo NpuUBMUNeruio, ¢
npuoputetom 14 (26) wionsa 1899 r., Ha
HOBbI TUN "TenerpadHOro NPUEMHUKA
nenew, NocbilaeMbiX C MOMOLLbIO Kako-
ro-nmbo UCTOYHMKA 3NEeKTPOMArHUTHBIX
BONMH No cucteme Mopae”. MNocne atoro
¢dupmon [iokpeTe, yxe Bbinyckasllen B
1898 r. NPUEMHUKN €ro KOHCTPyKuun,
Obln HanaxeH BbliNyCK TenedOoHHbIX Npu-
E€MHUKOB.

PeBonounoHupylowmm BCO papno-
TEXHWKY 3Tanom sBUIOCb OTKpbITUE
3NeKTPOHHON namnbl, NU300peTEHHON
dnemmuHrom n ne-dopectom B 1907 1.
B 1922 . MapkoHU npuUMeHun KopoTkne
BOJIHbl, 3aTeM Havyanucb OMbITbl MO
PafnoOCBA3N Ha YNbTPAKOPOTKUX BOMHAX.
B 30-x rogax Ha4anocb pasBuTue 3nek-
TPOHHOIO TeneBnAeHus, npuweawemy
Ha CMEHY MexaH14eCcKoMy TeNeBUAEHUIO,
B CTa@HOBJIEHNE KOTOPOro BHEC peluato-
LM BKNAA, BblAAIOLWMNCH PYCCKUIA NHXE-
Hep Bnagumup Kyabmud 3BopbikuH. HO
370 yXe Tema kK BcemnpHomMy aHIO Tene-
BnaeHua 21 Hoabpsa. 3a kakne-To Henon-
Hble COpPOK NeT paguno, BbINas N3 npumMm-
TUBHOrO COCTOSIHWSI, TBEPAO CTano Ha
HOrn, OTKPbLIBAsA Nepepn y4EHbIMU U UHXE-
HepaMn yamBUTENIbHbIE NEPCNEeKTUBDI,
KOTOpbIE CEerofHs KaxyTcs Ham Takumu
0ObIYHBIMU.

BepHémcsa xe 6onee yem Ha 120 net
Hasag.

7 mas 1895 r. B npoTokone 3acepa-
Hus Pycckoro ¢ounsnko-xmmMmnyeckoro oo-
wecTea Oblna cpenaHa cnepylouwas
3anuck: "A. C. Monoe caenan coobuie-
Hne "O6 OTHOWEHWUN MeTannanyeckux
MOPOLIKOB K 3neKTpuyeckum konebda-
Huam". MNMonb3yacb BbICOKOIW 4yBCTBW-
TEIbHOCTbIO METaNNIMYeCKnx NOpPOLUKOB
K BeCbMa cnabbiM 31eKTpU4Yecknm Kone-
6aHnsaM, [oknagdnk noctpown npuodop,
npeAHasHayeHHbIh  OnNa  nokasaHus
6bIcTPbIX kKonedaHuii B aTMocdepHOM
anekTpuyectBe. OCHOBHbie OMbITbI U3-
MEHEHWS CONPOTUBIEHNSI NOPOLUKOB NOA,
BANSIHNEM 3/1EKTPUYECKNX KonebaHuit n
ONMCaHHbIN Npubop ObiNKM NoKa3aHbi
noknagydnkom”. dta NPOTOKOSbHAs 3a-
NUCb N ABNSIETCA "MeTpUYecknum cenae-
TENbCTBOM™ O MOSABNEHUN HA CBET OAHO-
ro n3 Benn4yanwmnx oTKpbITUN — paamo.
A. C. Nonos caenan 3aknoyeHune: "Mory
BbIPA3UTb Hagexny, 4To Mol npubop
npu panbHelwem yCOBepLIeHCTBOBA-
HUN ero MoxeT ObITb MPUMEHEH K Nepe-
[aye CUrHanOB Ha paccTosiHUe npwu
nomoun ObICTPbIX 3NEKTPUYECKUX KO-
nebannin”. MokasaHHbI MoNoBbIM Npu-
60p — "rpo300TMETYUK”, Kak OH ero
Ha3Ban, 3BYKOBbIM CUIHANOM 3BOHKA
0T3bIBAICS HA 3NIEKTPOMArHUTHbIE CUr-
Hanbl, NocbinaemMble BUOPATOPOM, KOTO-
pbiit 6blN yCTAHOBNEH HA NPOTUBOMOOX-
HOW cTopoHe 6ONbLWOro yHUBEPCUTET-
CKOro 3ana.

Csown nepeble pagunonpubopbl
A. C. Nonos co3anaean 6yay4ym npenopa-
BaTenemM MuHHbIX 0PULEPCKNX KNaccoB
B KpoHwTanrte, roe oH npopaboTan ¢
1883-ro no 1900 rr., 4TO HaknagbiBano
onpenenEHHble orpaHUYeHns Ha nyonu-
Kauuilo nonydyaemblx pes3ynbTatoB. B
nepByl0 o4yepenb €ro OTKPbITUEM 3a-
VHTEpPeCcoBasUCb POCCUNCKMNE BOEHHbIE
Mopsikn. UcnbiTaHus paavonpubopos
Ha kopabnaAx, KkoTopble nNpoBoOAUN
A. C. Nonos ¢ M. H. PbibknHbIM, NpNBO-
AW He TONbKO K UX YCOBEPLUIEHCTBOBA-
HUWIO, HO Y MPUHOCU/IN HOBbIE HEOXNAaH-
Hble OTKpbiTUa. Tak, netom 1897 r.
A. C. Nonos c M. H. PbiGKNHbIM yCcTaHO-
BUAKM cBou npubopbl Ha kopabnax
"EBpona” n "Adpwka" ans cea3un B Mmope.
OpHaxabl pagnocBa3b Mexay Kkopabna-
MW BHE3anHo npekpaTtuiacb HeCMoTps
Ha TO, 4TO annapaTtypa Obina B NOAHOWN
ncnpaBHocTU. B 310 Bpems mexay
nAByms KopabnsMu npoxoaun kpencep
"Jlentenant Unbunr". Korpa kpenicep
MUHOBan kopabnun, paanocesa3b Hemen-
NeHHo Bo30OHOBMNAack. [onoe npaBub-
HO MOHAN NPUYMHY NepepbiBa B paano-
CBA3KW, yka3aB 3TO fIBNeHWEe B CBOEM
oTy€Te. PaanoBonHbl, wepwve OT OA-
HOro kopabnsa Kk ApyromMy, BCTPETUAN HA
CBOEM NyTW CTanbHYK rpomaay kpem-
cepa W 0OTpa3nancCb OT Hero. iBneHue
OoTpaxeHWs pPagnoBONH, OTKPbITOE
MonoBbiM, Hawno BNOCNEACTBUM NPU-
MEHEeHWe B BaXHOW oTpacnn pagnoTex-
HWUKMW — papuonokauumn. U B 3aTOM
OTKPbLITUM HA MEPBEHCTBO NpeTeHaylT
amepukaHubl Ternop u OHr, npoBoauB-
wuve cBown onbiTbl 6onee asaauaTn net
cnycTs.

B Hosbpe 1899 r. paauoTenerpad
A. C. Nonoga cbirpan CBoO Nepayto Npak-
TUYECKYID PONb MPWU CHATUN C KaMHen



6poHeHocua “"TeHepan-agMmupan Anpak-
CMH", NOTepneBLLero aBapuio B parnoHe
ocTposa lornaHa. B sHBape 1900 r. no
paavo Ha negokon "Epmak” 6bin nepeaaH
NpuKas BbINTU HA NOMOLLb A58 CnaceHus
yHEeCEHHbIX B BanTuiickoe Mope pbiba-
koB. C 3TOIM cnacaTtenbHOW onepauuun
Hayanocb NPakTU4eCcKoe NCNonb30BaHne
HOBOrO CpeacTBa CBfi3W, MOPCKOE Be-
AOMCTBO NPUCTYNUNO K BHeApPeHWuio 6ec-
NPOBOJIOYHOrO Tenerpada Ha cyaax poc-
cuickoro dnoTa.

A. C. MNonos yeBnaen TONbKO NepBble
warun ceoero nsobpeTteHus, nanbHenwee
cTpemuTenbHoe pasBuTME paano npo-
nonxunocb 6e3 CcBoero NepBOOTKPbIBA-
Tens.

AnekcaHgp CTtenaHoBwuY Obi1 SAPKUM
npeacTaBUTENEM PYCCKUX PA3HOYNHLIEB,
HOBOrO CNOsi POCCUNCKOW WHTENIUTEH-
UMW, LIMPOKOW BOJSIHOW BNWBLUENCH BO
BTOpOW nonosuHe XIX Beka B €€ psgbl,
roe o Tex Nop rocnoAcTBOBaNo ABOPSH-
cTBO, 06pa3oBaB Tak Ha3blBAEMYIO "Tpy-
noByto" nHtennureHumto. OcobeHHo Bna-
HYIO POSib Cpean PasHOYUHLIEB Cbirpanun
npeacTaBUTENY AyXOBHOMO COC/IOBUS.

A. C. NonoB poawnncs 16 mapTa (no
HoBOoMy cTunto) 1859 r. Ha Ypane B npo-
MbIWNEHHOM nocénke TypbuHckue Pya-
Hukn BepxoTypckoro yespa [lMepmckon
rybepHun (cetvac — r. KpaCHOTYPbUHCK
CBepanoBckov 061.) B CEMbE CBSALLEHHN-

ka. Yumuncs lonos cHavana B AyXOBHOM
yymnuule, a 3atem B [lepMCckon oyxOBHOWM
cemMuHapun, roe pgeteil AyxOBEHCTBaA
obyyanu 6ecnnatHo. [ocne okOHYaHus
o6weobpa3zoBaTeNbHbIX KNAacCoOB AyXOB-
HOW ceMuHapuun onoB ycnewHo cpaét
BCTYNUTENbHbIE 3K3aMeHbl Ha PU3NKO-
MaTemaTuyeckuii dpakynsteT MNeTepbypr-
CKOro yHuBepcureta. M3-3a HegocTaTka
cpencte oH nogpabaTtbiBaeT 31EKTPO-
MOHTEPOM B apTenn "OnekTpoTexHuK".
YcnewHo okoHuymBwero B 1882 r. yHu-
sepcutet A. C. onoBa npurnawatoT
0oCTaTbCs AN NOAroTOBKM K Npodeccop-
CKOW nesTenbHOCTN Ha kadeape Ppuankn.
Ho Monosa npuBnekann 3kCnepuMeH-
TasibHble UCcnenoBaHus B 06n1acTu anek-
TpuyecTsa, U OH NOCTYNUA NpenogasaTe-
nem GpuU3nNKN, MaTeMaTUKN N 3NeKTPoTex-
HUKM B KpoHwTaaTCkmin MuHHbBIN Odun-
LLepCKUIA Knacc, rae WUMesncs XOpoLlo
060pyanoBaHHbIN Puanyecknin kabmHet. B
KpoHwTtaate oH npopabotan ¢ 1883-ro
no 1900 rr.

B 1900 r. AnekcaHgp CtenaHoBuY
6bin1 M3bpaH npodeccopom kadeapbl
dun3unkm MNeTepbyprckoro 3neKTpoTexHU-
4eckoro WHCTUTyTa, roe pabortan Ao
KoHUa Xn3HW. OH npoponxan Hay4yHylo
paboTy B o6nactu nepepaym, npmeéma n
pacnpoCTpaHeHUs 371eKTPOMarHUTHbIX
BONH, 06opynosan nabopatopwio, oTaa-
Bas 3TOMY MHOro cun. ABTopuTeT pyc-

Feopruii YJINSAHLY (UY5XE), r. JIbBOB, YKkpanHa

aMoOl MEepPBON XEHLUNHOM-KOPOTKO-

BonHoBukom (YL) — Bnagenbuem
WHOMBMAOYANbHOW NIOO6UTENBCKON pa-
anoctaHuun 6bina B. B. LWWymunosa u3
Tomcka (38RA/RK-69). B 1928 r. oHa ne-
peexana B JlenuHrpag. K coxanexuio, 310
BCE, Y4TO O HEWN COXPaHWIOCh B UCTOPUMN. ..

Mo HeoduuUManbHbIM Xe [AaHHbIM
nepsoii YL, paboTaiowen B apupe, 6bina
Mnagwas cecTpa neHuHrpagua MNasna
AnekcaHgposuya [unsposa (08RA,

noaxe — eu3AB, HavanbHUK naboparo-
pun OcTexBiopo, WHXeHep-uccnenosa-
Tenb 3aBoga "bypesecTHuk”) "Mapycs”
(UMeHHO Tak oHa mmeHoBanacb 8 CMU
Tex JfeT), KoTopas HeneranbHO WC-
nonb3osana B 3dupe No3bIBHOM HpaTa.
B nekabpe 1928 r. Mapus BmecTe C
6paTom Obina yyactHuuen BcecoaHon

KOH@EPEHL MM KOPOTKOBOTHOBMKOB. [10-
yeMy He nosyyuna MHOVMBMAYabHbIA
NO3bIBHOW (O YEM MOXHO CyauUTb Ha Npu-
BoaMMoOn Huxe QSL) — HensBecCTHO...
OTO e KOCBEHHO MOATBEPXAAEeT U Xyp-
Han "Pagwoniobutens” [1], kOTOpbIN

ckoro mnsobpeTatens HenpepbiBHO POC
BO BCEM mupe. K Hemy obpawianuce ¢
npeanoxeHUsMn nNoknHyTb Poccuio,
CynunmM goxoabl OT KOMMEPYECKOro uc-
nonb3oBaHWs ero unsobpeTeHus, HO
Monos npeano4Y4én BepHOEe CryxeHue
PoguHe noroHe 3a oboraweHuem: "9
pyCCKUIA YenoBek W BCE CBOW 3HaHUS,
BeCb CBOW TpyA, BCE CBOV AOCTUXEHUS
MMel npaBO OTAATb TONbBKO MOEn
PoguHe. N ecnn He coBpemMeHHuKn, TO,
MOXeT ObiTb, MOTOMKM HaWKN MNOUMYT,
CKOJlb BENMKa MOSi NpeaHHOCTb Halewn
PoaovHe n kak cyacTimB s, 4TO He 3a
pybexom, a B Poccum OTKpbITO HOBOE
CcpencTBo CBA3N.

B 1905 . Monos 6bin1 M36paH pekTo-
POM 3NEKTPOTEXHUYECKOrO WUHCTUTYTA.
13 aHBaps 1906 r. y Monosa npon3owno
KPOBOU3NNAHME B MO3M, U BENUKOTO
n3obpetatens He cTtano. OH ymep Ha
47-m ropy XWU3HM B NOJSIHOM pacLBeTe
cun. Wmsa Anekcangpa CrtenaHoBuya
MonoBa HaBcergoa BOWJIO B WUCTOPUIO
Hayku. Ero nmeHem HasBaHbl manas nna-
HeTa, 06bekT NyHHoro naHgwadTa 06-
paTHOWM CTOPOHbI JIyHbI, My3eu, y4ebHble
3aBefeHus, ynnubl, NpemMmumn, gunaomsl. B
1945 r. Akapemunen Hayk CCCP 3a poctu-
XeHus B o6nactu pagnoPusnkn ydpex-
neHa 3onoTtas meganb um. A. C. Monosa.
EmMy BO3ABUMHYTbl NaMsATHUKU B psiae
ropogos Poccuu.

otmedan: "08RA (JleHunHrpaa) wmena
Heckonbko QSO ¢ NU (CWA — npum.
astopa), Ho YL saBnseTcs, kaxeTtcs,
eANHCTBEeHHbIM RA, KOTOpPbLIN "NPpUHLUN-
nuanbHO" He coobwaeT o ceoen paboTe
B "Pagnoniobutens”.

[pumeyaHune. Buaumo, Ha TO, 4TO
Mapusi nepectana 3aHUMaTbCsl Pagvo-
cBs3blo Ha KB, nosnuvsnn "HasucLuine
Han eé 6parom Tydmn” — ¢ 1934 r. oH yxe
He umes1 HANBWUAYaIbHOro rno3bIBHOIO.

22.09.1937 r. oH 6bin apecTtoBaH B
JleHuHrpaae, ocyxaéHx no crarbsm 58-7,
-8, -11 YK PC®CP n 23.02.1938 r. pac-
cTpensiH. A yxe nod3xe — B 1937 r. B xyp-
Hane "PaanoppoHT"” [2] B TpeTbem ab-
3aue crarbn "OpgHa 3 nepsbix”, Nocss-



wénHoun TatbsHe KoxapuHoui (UBAO),
Mapusi Tmnsposa (HW C TOro HU C cero)
rogBepriacb Pe3kovi KPUTUKE n Haady-
MaHHbIM 0OBUHEHUSIM. ..

Mocne BonHbl Mapus AnekcaHapos-
Ha cTana OoKTOpoM reorpaduyeckunx
Hayk, npodeccopom JleHMHrpaackoro
rocyHuBepcuteTa.

Cnepytowieir n Hanbonee akTUBHON
XEHLNHON-KOPOTKOBOSIHOBUKOM Obina
BaneHTnHa MuxannosHa lNoa3opckas —
yneH JIeHMHrpaackon Ccekumm KOPOTKUX
BonH (JICKB). Yxe 6ynyan U1BU, oHa
BcnomuHana B 1936 r. 0 CBOEM nyTn B
paguonobutensckuih acdup (NpueBoanT-
csi ¢ HebonbwKMMK cokpalteHusmun) [3]:
"B 1927 r., pewwmns ycTaHOBUTb OJisi cebs
paguvo, s Kynuna B MarasuHe geTekTop-
HbIA TPUEMHNK U C 6OMbLUNM YA0BONbCT-
BMEM Cryliana paguonepenayn.

Ho BOT ogHaxabl NPUEMHUK 3aMOJIK.
M3 okpyXaloLwmx HUKTO B PaanoTexXHuKe
He pa3bupancs. Yepes aeHb nocne nop-
4Yu NPUEMHUKA 5 pelunsa BCKPbITb €ro.
CHavana 370 "BCKPbLITUE™ MHE HMYEro He
nano. Ho nocne BHUMaTEbHOrO OCMOT-
pa BHYTPEHHOCTWN NPUEMHMKA S YCTaHO-
BWUIA, YTO KaXAbli NPOBOA OOHUM KOH-
LOM K Yemy-TO NpunasiH Uau 3axat noga,
ranky, a ApyrmmM KOHLOM UMeeT KOHTakKT
TOXe C Kakon-HMbyab aetansto. O4yeBna-
HO, — nogymarna si, — Kakon-Hnbyapb n3
npoeogos moero "LWanowHwkosa” otna-
anca wunn obopsancs. OCTOPOXHO,
6osice  nospe-
AuTb NpoBoaa, s
nuUHUEeTOM cTana
npoBepsiTb  UX
LLenocTb N Ha-
DEXHOCTb Nankw.
"ABapus” O6bina
NTNKBNANPOBAHA
N NPUEMHUK 3a-
paboTan (He 3a-
6bIBaniTe, 4TO,
BO-nepBbIX, —
3TO XeHUinHa, a
BO-BTOPbIX, CO-
6biTe npoucxonnno 6onee gessHocTa
net Ha3ag). Nocne aTOro s B3snNachL 3a
KHWUM1, OQHAKO TONKOBOW paguonuTepa-
Typbl NOA pykamu He 6bi1o. Ha Bbipyyky
npuweén xypHan "Paguoniobutens”. OH
MHE MHOro nomor, u yxe B 1928 r. a
noctpouna cebe naMmnoBbIri NPUEMHUK N
[axe CaMOCTOSAITENbHO CAenana akkymy-
NATOP.

B 1929 r. ycnblwana no paguo O
CyL,ecTBOBaHUM PANOHHOM OpraHu3a-
umn OP B CBOEM parioHe 1 O TOM, 4TO
npw He co3[arnTCs KypCbl MO pagnoTex-
Huke. MNowna y4nTbCs Ha Kypcbl. Bbina n
o4yepenHbIM AEeXYPHbIM, U OpraHn3aTo-
POM KpPYXKa, n ero crapocton. Bckope
npwn pancosete opraHm3osanacb CKB.
[ nuHHbIE BOMHbI YX€ He yOOBNeTBOPSN
MeHsi, cTana s usydatb a3byky Mopae.

B 1930 r. a nocTtynuna Ha KypcCbl KO-
POTKOBOMIHOBUKOB-ONEPATOPOB,  NO-
CcTpouna K TOMy BpPeMEHW KOPOTKOBOJ-
HOBbI NPUEMHUK N NPUHUMAnNa 3HaKoB
90—100 c 3ymmepa u 6bina yxe PK-
3055. ... 4 nopgana 3asBneHne Ha nepe-
[aTyuk, 1 BOT B Ha4ane 1932 r. s nony4ym-
na nosbiBHOM EU3EW. MNepepatynk Obin,
KOHEYHO, MOCTPOEeH paHblue. BoiTawmna
s ero Ha CToN psiAOM CO BCeW annapary-
poi.

eu3EW, 1936 r.

HeT cnoB BbIpa3uTb, YTO S HyBCTBOBA-
fa B 9TOT AeHb. [epBble No3biBHbIE, KO-
Topble s aana B apup, Obinn ANs MeHs my-
3bIKOW (51 cebs cryLana Ha rapMoHUKe).

...Cetlyac yxe TpEXTOYKA MEHs He
yooBneTBopsieT. HyxHa kBapLeBasi cTabu-
nnzauus. MNepBbii Nepepatymk C KeBap-
uem He ypancs. Ckonuna aeHer, caenana
cebe BTOPOW BbINpPSMUTESb 015 NUTAHNUS
namn 3a4al0LLero reHepartopa 1 NnocTpo-
nna HOBbIN NepeaaTynk, Ha KOTOPOM
paboTtaio no ceit aeHb Tenerpadom.
OpHako B Hepanékom 6Gyayuiem, ecnu
paspeLuar, Ha4yHy paboTaTb TenedoHoOM.

B pa6oTe Ha KOPOTKUX BOSTHAX MeEHs
yBJIEKAET BO3MOXHOCTb 0OLLEHMS C MaC-
COli KOPOTKOBOJIHOBMKOB, @ MMaBHOE —
OHa MHe OaéT Heucyepnaemblil UCTOY-
HUK 604pOCTM B OBMafeHUM pagnoTex-
HUKOW.

XoTts mHe yxe 48 neT, cnosa "ckyka”
HeT B MOEM NieKCukoHe. Mocne paboThbl s
PBYCb AOMOM K KHUFaM 1 K CBOUM Mpu-
EMHUKY 1 NnepeagaTymnky. MHOro Yntato no
pagunoTexHuke, 6ulBaeT TPyAHOBATO, HO
noMoraT TOBapuLLM, MOMOraeT Cekums
KOPOTKMX BOSH. Cekuns naét mHe 60/b-
YO NOMOLLLb KOHCYbTaLmen, 06MeHOM
onbiToM 1 ap. B Hel s cebs yyBCTBYIO
YIEHOM NPEKPACHOr0 KONEKTUBA IHTY-
31aCTOB KOPOTKUX BOSTH".

06 akTnBHOCTM B adupe B. MNoasop-
CKOW roBOPUT TOT dakT, 4TO OHa 3aHsna
3-e mecTo (1533 o4ka) B MNepsom Tene-
¢doHHOM TecTe JleHunHrpag—Mockea,
KOTOpbIA npoxogun ¢ 11 mapta no
11 anpens 1936 r.

B 1934—1941 rr. 6blna 04eHb akTuB-
Ha TaTbaHa EpmonaesHa lpokonosa—
KoxapwuHa n3 PoctoBa-Ha-[oHy (UBAO,

no3xe — eubBV; paHee B Opecce, Kak
Mpokonoea, eu5FA/RK-2044; nocne
BoHbl — UAGBLD), koTopas paboTana
MHCNEKTOPOM NO YCTaHOBKE pagmo-
cTaHunih B O6nacTHOM ynpasneHun
cBsA3u [4].

[pumeyanune. B 1941 r. UGAO co-
cTaBsifia AOKYMEHTbI Ha KOH@UCKauuto
nepeaar4vka v ynnarty wrpaga mMosio[0-
my B. loruyapckomy (U6BC — Henerasib-
Ho,; noaxe — UB5BK, UB5WF, USWF).

B XapbkoBe 6Obina aktuBHa Jlapuca
MakapoBa (eu5EQ; nosxe — USAC), aB
Cymax — Knasgus fAxosnesHa [OH4a-
peHko (eu5DI/RK-1824).

[pumeyanune. RK-3071 — HuHa (Aao4b
b6. H. Noakonaesa — eu5EP/RK-2088;
noaxe — USAX).

B 1935 r. paboTana Ha obuTeNnbCKUX
avanasoHax npogeccuoHanbHas pa-
ONUCTKA MWUHCKOW pagunocTaHumm Ne 10
A. A. Haspoukas (U2BC), koTopasi B
1936 r. Hanucana B xypHane "Paguvo-
dpoHT" [5]: "PaboTaTb Ha NepeMeHHOM
TOKE He XOTenoch Obl, a AN NUTaHUS NO-
CTOSIHHbIM TOKOM HY>XEH BbINPSMUTESb,
ans cOopkn KOTOPOro He xBaTaeT HEKO-
TOpbIX geTanen”.

A BOT 41O B TOM e 1936 r. nuweT o
cebe A. B. lesatkoBa (U1BS) uns Jle-
HUHrpaga [6]: "9 Havana 3aHWmaTbCs
KopoTkumun BonHamu B 1930 . B Kpyxke
OAP, roe coenana CBOW NepBbIA Npu-
éMHuk no cxeme lHens n pabotana c
HUM B 3upe.

3atem s nocTynuna Ha Kypcbl cnyxa-
yen, rge Nosyynia N3BECTHLIN KOMNIEKC
TEXHNYECKNX 3HAHWNIN, HEOOXOANMbIX KO-
POTKOBOJIHOBUKY, @ TakXe [0CTaTO4HO
X0opoLwo nsyunna asdyky Mopae.

MonyynB paspelueHne Ha Nosb30Ba-
HWe CBOUM nepepaTtynkom, NOCTPOMB
ero no tuny lFaptnes, s Havana camo-
cTosTenbHyio paboTy, Habupana onbiTa n
OPUEHTUPOBKU B adupe.

BCE Xxe 3aTUM s He OorpaHuyycb un
nobblock ewe 6onee GuICTPOro Npuéma



1M nepegayn. A Takxke xo4vy caenatb
6onee "OanbHOGOWHBLINA" NMPUEMHUK W
CTabMNIM3MpPoOBaHHbLIA KBapuem nepe-
[aTynK.

MocnenHee yxe HaxoouTCS B CTaguu
NPaKTUYECKOro OCYLLLECTBNEHNS".

Bbinn XeHwwuHbl 1 onepaTtopamu
KONNEKTUBHBIX NIOOUTENBCKNX Paguno-
ctaHuuin (JIPC). B koHue 20-x ropos
OQHOW N3 CaMbIX aKTUBHbIX "KOJI-
nektnBok" Obina JIPC JleHuH-
rpagckoro o6nactHoro coseTa
OOP — eu3KAC, koTopas B
1930 r. 6bina nepeHeceHa U3
"NBopua Tpyna" B AxXTKNy6 Ha
KpecToBckuin oCcTpoB, rae Obiin
naeanbHble YCNIOBUSA paanonpué-
ma [4]. OoHum n3 eé onepaTtopos
6bina  Jioamuna HwukonaesHa
LLipagep, BnocneacTenm KpacHo-
apmeel, nereHgapHasi pagucTka
NONSPHOM CTaHUMK B 3anonsp-

HOM nocénke YaneH Ha YykoTke.
B Hauyane 30-x ronoB aKkTUBHbI-
My yneHamun JICKB [4] 6binn
Bepta Wop (onepatop eu3KAC),
H. 'pognc wn M. leTposckas.
BepTta Wop [4], nayyns B 1930 r.

(Ha "napun” ¢ EBreHnem AHppeeBbiM —
U1BM, paHee — 35RB, eu3BC/eu3GS)
3a gekagy NpUEM "MOpP3SIHKN" CO CKO-
pocTblo 80 3HakoB B MUHYTY, B 1931 1.
HanpaBnsifacb Cekuunen: BECHOW — B
MypmaHck ans 06CnyxnBaHus CBA3bIO
BECEHHel NyTUHbI, 8 OCEHbI0 — B Ka4ye-
CTBE PaAAMCTKN BO BPEMS MaHEBPOB

MBO JlIeHNHrpaackoro BOEHHOIO OKpY-
ra.

B "Cnuckax nosbiBHbix 3a 1936 r.”
3HAYATCS XEHLUNHbI:

— US5BW — 3wunHampa [Oukapésa
(XapbkoB);

— U5LH — EneHa Cmonbckas (Kues).

Bo BTopoin nonosuHe 30-x romos
OblIN aKTUBHBLI U XeHWnHbI-SWL. Ha-

npuMep, onepatopbl KONNEKTUBHOM
paguocTaHummn batymckoro lopcoseTa
OCOABUAXNM UKESU (HavanbHUK —
XKupanp Xavatyposuy LWunwmaHsH:
U6ST; nocne BouHbl B EpeBaHe —
UG6AW); nBe Hatanbn dpeinyko: matb
(UOP-6-2A) n eé poyb (UOP-6-1A) [7].

[pumeyvanue. lMonyyatowme Habmo-
Aaresnbckuii noabisHou cepun UOP (B
otmumne ot cepum URS) nmenn npaso
6bITb orneparopamy KOJINEKTUBHOW pa-
ANOCTaHUMN.

C cepeauHbl 30-x ropgos B adupe
4aCcTO 3ByYaNIM XEHCKMe ronoca Tpeéx
konnekTneHbix JIPC MOCKOBCKOro WHC-
TUTyTa WHXeHepoB cBs3n (MUNC):

UKBAH (ctaHumsi [lepnosckas,

obwexntusa), UK3AQ ("Hosble

aoma" Ha wocce OHTy3nacToB) U

UK3CU (wocce OHTy3nacToB):

Mapuam [puropbesHbl baccuHomn

(UOP-3-52M, Bo JlbBOBE NOCne BON-

Hbl — UBSBB, US5SBB), Enenbl Jla-

nuHo, 3omn Ynpkoson (UOP-3-28M)

n Anekcangpbl lyceson (cynpyra

Bsivecnasa lNyceea, nocne BOWHbI —

UABAC). Wx nepBbiM yyntenem un

HacTaBHMKOM Obin Bsivwecnas Ero-

poe (nocne BouHbel — UA3AB).

CTyQeHTKNU MpuHUMann akTUBHOE

y4yacTme 1 BO BCEX MHOTOYUCIIEHHBIX

meponpuaTnsax Ha KB (copesHoBa-

HUs, paguonepeknuikn n gp.). Tak,

Hanpumep, B MapTe 1941 r. 6bimn Nnpose-
[eHbl COPEBHOBAHWS XEHLLUNH-PaaNCcTOK
(nocnegHut npeaBOEeHHbI TecT), B
KOTOPbIX OHM 3aHANM NepBoe mecTo [8].

Cnenyet 0OTMETUTb, 4TO K 1936 . HOp-
MaTuB 3Hayka "AKTUBUCT-paamnontodbun-
Tens” (1-n n 2-i cTeneHun) BbINOAHUAN
okono 100 xeHwwH n3 mHorux CKB
CTpaHbl, 4TO Aano UM BO3MOXHOCTb B
Havyane BOWHblI Cpady CTaTb OT/INYHBIMU
BOEHHbIMU pagncTamu.
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Cero 3a Heckosbko Hegenb Ao obuun-

anbHoM aemoHcTpauun nepsoii B CLUA
TenerpadHo nuHun cea3n Anbbpen
Beiin, passueas naeio Mopae, paspabo-
Tan TenerpadHyto a3byky, kotopas npep-
cTaBnsna cobon 6yksbl, LUMPPLI N 3HAKK
NpenMHaHns, BbIPaXEHHbIE KOPOTKMMU
(Toukn), AnMHHBIMM 1 6Gonee ANHHBIMU
(Tnpe) curHanamn. CurHanbl 3TU Hecn
nHpopmMaumio, NPUEM KOTOPOW CTan BO3-
MOXEH C 3anuCbiO Ha NIEHTY B BUAE TOYEK U

TUPE WUNM Ha CAyX C 3anuCblo PYKOW Ha
6naHke unn Ha NeYyaTHOM MaLLUnHKe.

Ona nepepayn 3HaKOB 3TOW a3byku
TpeboBancs cneunanbHbIi UHCTPYMEHT,
KkoTopbI Bennuncaoenank 24 mas 1844 r. —
yTBepxaeHHon Cenatom CLUA paTbl pe-
MOHCTpaUMN NHUKM CBSA3N BalMHITOH—
Bantumop. Benn n Mop3e HasBanu 3To
ycTtpoicteo The Correspondent. EctecT-

BEHHO, 3TO ObINI0 BpEMEHHOEe YCTPOMCTBO
(puc. 1).

B TeueHue wectn mecsueB, K HOSOPIO
1844 r., Bein paspaboTan n caenan npuH-
LMNuanbHO HOBOE YCTPOMCTBO, B OCHOBE
KOTOPOro 6bi1 pbl4ar Ha FOPU3OHTaNbHOM
ocw BpauweHusi. Bce petanu atoro ycT-
poicTea 6binn caenaHbl U3 6POH3bI, B TOM
yucne n KoHTakThl. Mnockas meTannuyec-
Kasi Monocka yaepxveana pblyar B pa3om-
KHYTOM nonoxeHun. Mop3se npeanoxun

Ha3BaTb 31O yCcTponcTeo The Lever
Correspondent. B TeueHne TpeEx
neT 370 6blN1 €ANHCTBEHHBIN UHCT-
PYMEHT A1 HOBOM, TONBbKO 3apPOX-
nawoouencsa npodeccun. Tenerpa-
dUCTBI HAWNW NAOCKUIA  pblyar
ycTponcTBa HeyaoOHbIM B paboTe.

B 1848 r. nosiBnsietcs Camel-
back Key, kotopein coenanu To-

mac Xosnn, Yapnb3 Yabok n Yectep
Bbpazepc. Tonbko B 1860 The
L. G. Tilloyson Co. Havyana kommep-
yeckoe NPoOw3BOACTBO Tenerpad-
HOW TEXHWKUW. B TOM xe rogy
rnaeHbli HxeHep Western
Union Oxopax M. dennc
M306PEN NPYXMHHBIN pery-
NATOP XECTKOCTN (puc. 2),
CTaBWWA OCHOBHOW pe-
rynMpoBKOM NoBOro Knoya.

Pyyka 9aT0ro «nwouva
npeacraenset cobon 4acTb
KOHCTPYKLMKN, N3rOTOBNEH-

HYIO 13 360HMTa 1 NONYYNB-
wyto HaszsaHne KNOB
("pyuka"). MpyxuHawas
nonocka, kak B Lever Cor-
respondent, yaepxusana
pbl4ar B OTXaTOM MOSO-
xeHun. CtanbHas oCb Bpa-
LLleHNss BCTaBnNsinacb B OT-
BEpPCTUE B pblyare, HO B pe-
3ynbTaTe NHTEHCUBHOWN pa-
60Tbl nosBnsncs nodT,
HEeraTUBHO BAUSIBLUMIA HA Kaye-
CTBO nepeaayn 3HakoB.
MNpobnema niopTa GbiNa pe-
weHa B ¢pespane 1881 r., korpa
xenmc baHHen nonyymn nateHt
Ha Steel Lever Key (puc. 3),
KOTOPbIV OblN NPUHST BCEMU Te-
nerpadHbIMN U XENE3HOA0POX-
HbIMU KOMMNAHUSIMW.

Tenepb KOPOMBICIIO U OCb NPeACTaBNs-
N coboM eaunHblA 3NEMEHT KOHCTPYKLMN
K/loYa, KOTOPbLIA BbLINOSHANCS LWITAMMNOB-
KOW CTanbHOW 3arOoTOBKM C NOcneayowen
NOSIMPOBKOW N 33TOYKON KOHYCOB Ha KOH-
Lax ocu Bpallenus. B aTon KOHCTpyKUMmn
Kmoya baHHena yxe npumeHsieTcs npy-
XWUHHBIN perynatop xéctkoctn dennca.

Bonpoc Hanbonee npuemnemoro noso-
XEeHUS NanbLeB Ha pyyke kfya Bcerga
0CTaBanCs MHTEPECHO Temol obcyxae-
HuA B TenerpadHom coobuwectese. OaHako
3a CTaHAapTHbIM MeToA PaboThl Ha KoYye
6bin npuHsT The Catlin Grip — "xBaT KeT-
nmHa" (pyuc. 4), KOTopbI NOAPOBHO onNucaH
B MeToguyeckom nocobun OPERATORS’
MANUAL OF TELEGRAPHY (1900 r.).



Pyuka Kknioya yaepxuBaeTcs Tpems
nanbuammn TOYHO Tak, Kak kKapaHgall uam
aBTOPYYKa, a KUCTb PYKM ABUXETCS BBEPX-
BHWN3, HO HE BEPTMKANbHO, a8 C HEKOTOPbLIM
HakKNoHOM. 10 NPUHATUS 3TOro CTaHaapTa

nepegaya Ha kjo4ve C
NIOCKOW PYYKOM OCyLue-
CTBASiNACb NPOCTbIMWU Ha-
XaTUaMn OQHUM UK ABY-
Msi nanbuamu, pyka npwm
3TOM NPOCTO Haxoaunacb
B yAOOGHOM NOMOXEHUN.
Ho BCE aTO OTHOCUTCH K
aMepuKaHCKOM LIKONE.
A Kak e U3MeHSIoTCS
KoY U Npuémbl paboTbl
Ha HEém B EBpone B KOHUE
XIX—Havane XX Beka? B
KavyecTee npumepa npuee-
neHbl doTorpadumn apyx
KNoYen aBCTPO-BEHrep-
ckon komnaHun Deckert
& Homolka (puc. 5) n He-
meukon Siemens & Halske
(Ha 3-1 c. 06n0XKN).
fonoBkn py4ek 3TUX
KNOYEn OKpyrnble, Bbinyk-
Nble C OCHOBaHWEM, He-
CKONbKO  pacLUMpPEHHbIM
BHMN3Y. Paboyee nonoxe-
HUWe KfoYa, Kak npaBwuo,
Ha Kpako cTona, xBar
KNoYa U ABUXEHME KNCTU
pykWU 3HaAYUTENbHO OTNN-
4aloTCs OT aMepUKaHCKO-
ro ctuns. Metoanka oby-
YyeHus nepepadve Ha Takux KJo4Yax nog-
pobHO M3n0XeHa B HEOQHOKPATHO nepe-
n3aaBasLliemMcs B [epMaHnm B JOBOEHHbIE
rogbl ysebHom nocobun Richtig morsen
Rudolf Grotsch (puc. 6).

M3BecTHas B Hawen cTpaHe ¢ 30-x ro-
noB Metogmka obyvyeHus nepepadve Ha
Kntoye nop c4eT Pas-n-Pas-u-Pas-n-Pas-
NBea-Tpu (6yksa X), roe "Pa3" — Touka,



n" — naysa, "Pas-[sa-Tpu" — Tupe,
npusegeHa B 3ToM y4ebHoM nocobuu.

Tenerpaductam nsBectHa ewe ogHa
petanb knoda — 310 "tobouka” (pmc. 7).
MosiBUNack oHa Ha KIto4ax, NPUMEHSIBLLNX-
cs as paboTbl HA UCKPOBLIX NepeaaTinkax
(nepBas pekapa XX Beka) ANS 3alnTbl
nanbueB onepatopa OT BblleTaBLUMX WN3-
noAa, KOHTAKTOB WCKpP. [lo-aHrnunckn ata
yacTb Koya HaseliBaeTcs Guard (3awmTa).
Wcnonb3oBatk €€ Npu nepegaye B ka4ecT-
B€ OMNopbl Ansi 6ONBLLIOro U CpeaHero nasb-
LLEB CTann HECKOJbKO NO3Xe Npu esponemn-
CKOM CTWsie XBaTa KNoya 1 nepenaqm.

B koHue XIX Beka npodeccus Tenerpa-
duncTa Bbina BeCbMa NPECTUXHON U BbICO-
KoonaynMBaemon (onjaynsanocCb 4UCIO
nepeaaHHbIX U NPUHSTLIX 3@ CMEHY CNoB),
NO3TOMY OHW He TONbKO MHOrO paboTanu,
HO 1 TPEHMPOBANNCb B HAapaLLMBAHUN CKO-
pOCTM Nepeaayun, a 3To 4acTo NPUBOAUIIO K
"CpbIBY Pykun", KOTOPbIN NPOSBAKCS B TOM,
41O TenerpaduUCT yTpaymean CrocobHOCTb
PUTMUYHO 1 BbICTPO paboTaTb Ha KIOYe.
Tpe6oBanock 3Ha4YMTENBHOE BPEMSI, YTOObI
BO300OHOBUTbL HOPMaJIbHYO paboTy.

Ixeccu baHHen pa3paboTan 1 npego-
XU COBEPLUEHHO HOBbIA TUN KIIO4a, KO-
TopkIt oH Ha3ean Double Speed (puc. 8),
nepegaya Ha KOTOPOM OCYLLECTBAsSACH
HEe BEepTUKasbHbIM ABUXEHUEM KUCTW, a
rOPU30HTasIbHBIM OBUXEHNEM PYKW, CBO-
6oaHO nexauwent Ha ctone. C meToankom
00yyeHus paboTe Ha TakoOM KNo4e MOXHO
0o3HakomMuTbCs No agpecy http://www.
rkk-museum.ru/collections/pakhomov/
images/150421.pdf Ha cante My3es
PKK B pasgene "Konnekuun gpy3sen”.

Knoun Takoro Tuna Hawnm Lmpokoe
npuMeHeHue Kak y NnpodeccroHanos, Tak ny
nobutenelt n Boinyckanucb ao 1920 r. Mo-
0O6HbIE KMIIOYM, HO OT/INYAIOLLMECS MO KOH-
CTPYKLMN, BbINYCKA/IUCb U B HALLIEW CTpaHe
015 UCNOJIb30BAHUS HA MOPCKOM drioTe.

Cnegylowmm 3Ha4YUTENbHBIM COObITUEM
B uctopuun tenerpada 6ui0 n3obpeteHme
Xopeca MapTuHa — mMexaHu4eckuin nony-
aBToMartuyeckuii kntod The Vibroplex, na-
TEHT Ha KoTopbli MapTuH nonyymn B 1903 .
1 NPOAOIIKNIT €r0 COBEPLLEHCTBOBAHME.

OaHUM N3 NyYWKX KoYen 13 cemen-
ctBa Vibroplex npuaHaH The Presentation.

Mpon3BoaCTBOM KJlOYEl Takoro Tuna
3aHUMaNioCb MHOXECTBO W3BECTHbIX
¢dupm, Takmx kak LES LOGAN CO.,
THE LIONEL CORP,, E. F. JOHNSON CO.,
J. H. BUNNELL & CO., THE EDDYSTONE
CO., DENTSUSEIKI CO., T. R. Mc Elroy,
WILSON MFG. CO., CMG-KG, mockoB-
ckuii 3aBog, SJIEKTPOMNPUBOP. N3penus
Ha3BaHHbIX GupMm, HadmHas ¢ 1911 . oo
HalMX AHeNn, NpeACTaBAEHbl B KOMNEKLUUN
UASBAO Ha canite Myses PKK (www.rkk-
museum.ru).

B HacTosiwee Bpemsi CapanynbCkui
pagmo3aBof, UCTOpUs KOToporo Gepér
Havano B 1900 r., BbinyckaeT Benukonen-
Hble K0YKM, KOTOPbIE BXOAST B KOMMNNEKT
COBPEMEHHbIX PaaMoKnaccoB U paguno-
cTaHuuit cneuHasa n o6LEBONCKOBbIX,
NPOM3BOANMbIX 3TUM 3aBOAOM.

Korpa aToT k/1to4 okasasncsi B MOew KO-
nekunn, cBeaeHuii 0 HEM He 6bINo Huka-
KNX, KPOME TOro, YTo Ha HEM nopaboTanu
B AdraHunctaHe. Ocb 1 cnocob eé€ kpenne-
HUS cpa3y HaBeNn Ha MbIC/b O TOM, 4TO

BepTukanbHass aHTeHHa
Ha AguvanasoHbl 3,5...28 MI'y

Urops TOHYAPEHKO (DL2KQ), r. BoHH, Flepmanus

3BECTHO HEMANoO KOHCTPYKLMIA MHO-
roamManasoHHbIX BEepTUKANbHbIX aH-
TeHH. 3a4yem xe ewe ogHa?

He BCe n3BecTHble "BepTukanbl” Ha Yac-
ToTax oT 3,5 0o 28 Mly paboTatoT XOPOLIO.
YT106bI NOHATL, B 4EM NpoBNEMBI, flaBalnTe
pasbepémcs, 4To TpebyeTcs oT noboin
MHOrognanasoHHOM aHTEeHHbI. MTak:

1. MakcumasnbHoe 4Mcno amanas3oHoB,
roe faHHas aHTeHHa MOXeT 9PPEKTUBHO
paboTatb ¢ DX 1 obecneunTs Bam Npodu-
BaHue "pile-up”-oB B 0QHOI "BECOBOW KaTe-
ropun” CO CTaHUMSMK, UCNONb3YIOLWNMU
addeKTUBHBIE 0AHOANANA3OHHBIE aHTEHHDI.

2. Oyarpamma HanpasneHHocTu (AH),
obecneunBaloLas MakCUMyM WU3Ny4eHUs
nog, HU3KUMU 3EHUTHLIMW yramMun BO BCEX
ananasoHax. Ans pa6oTel ¢ DX 6ecnones-
Ha MOLWHOCTS, yweawas sbiwe 20°. N3ny-
yunacb N oHa nog 6onee BbICOKMMM yrna-
MW nnm Boobule He n3nyymnach B adup —
peaynbTaT B NnpuémMHuke DX 6yneTt oauH:
BacC He ycnbiwar.

3. Xopowwnin KMNAO cuctemMmbl aHTEHHa—
cornacytoulee yctpoincTtso (CY). Mbl Beab
nenaem aHTeHHy He gnsi oborpesa corna-
CylolWero ycTponcTBa U OKpyXaloLmx
npegMeToB, a ons unsnyydenHus. MNoatomy
OT aHTEHHbI TpebyeTcs:

®aMeTHOe COMPOTUBJIEHNE WN3JyYeHUs
(o4eHb ycnosHo rosopsi, oT 100mM wu

Bblle). ATO HAOo ASiIA TOro, 4ToOLI NpU Co-
NPOTUBNEHUN NOTEPb B HECKONbKO OM (a
NOMYYUTb HUXE B MPAKTUHECKOW KOHCTPYK-
uMKn BepTukana noyvTu HepeanbHo), 60Nb-
LIasi YaCTb MOLLLHOCTY NepeaaTynka yxoam-
na 6bl B n3ny4yeHune, a He Ha oborpes CY u
MECTHbIX NpeamMeToB (Mpexae Bcero
3emMnn);

¢e C/ULKOM BbICOKAs peakTuBHas
4acTb BXOOHOrO wMmMmnegaHca. MHaye 3To
npueenéT K GONbLINM HANPSXEHUSM ©
Tokam B CY, 4TO YBEIMYUT €ro CNOXHOCTb
N CTOMMOCTb. A €Cnn OTHOLLEHME peak-
TMBHOW COCTaBNSAOLWEN K aKTUBHOM YacTu
BXOAHOMO nMnegaHca 6yaet 60nbwnm, To
3TO NPUBERET K POCTY AOOPOTHOCTM CUC-
Tembl aHTeHHa—CY 1 K COOTBETCTBYIOLLE-
My CYXEHWIO NOSIOCHI.

4. Xopollee cornacosaHue ¢ kabenem
50 Om BO BCex gnana3oHax. NHave B pac-
COrnacoBaHHOM KoakcuanbHoM kabene
notepu 6yayT HeAONYyCTUMO BENUKMN.

C 4eTBEPTOro NyHKTa N HAYHEM. PaHb-
e, HECKOJIbKO AEeCATKOB NeT Ha3ag, KOH-
CTPYKTOPbI aHTEHH (BKNO4asi M Ballero
NOKOPHOTO CAyry) O4eHb CTapanuce, 4To-
Obl aHTEHHA CornacoBsbiBanach C kabenem
nnbo soobule cama, nMbo Yepes NPocTen-
wwue CY. Ho 6ecnnaTHOro cbipa He knagyT
[axe B MblWESIOBKY, WU Takoih noaxon,
605bHO 61N No TpeboBaHUAM NYHKTOB 1, 2

3TO WBEACKOe nsgenne, HO Yepes Heko-
TOpOE BpeMsi 1 yBuUAen KOPOTKui Gunbm o
COPEBHOBAHUSX MO CKOPOCTHOMY MPUEMY
Ha Cnyx W nepefavye Ha KNw4e cpean
BOEHHbIX PAAVNCTOB.

Ha ctone papguoknacca CTOsT Takown
kno4! CopeBHOBaHUSE 3T Cyaun COTPyA-
HUK Xabaposckort O6beaNHEHHOW LLKONbI
LOCAA® Hukonain Hukonaeswy MeTpeHko
(RAOCBZ). OH 1 NOMOr MHEe HaWTW BbIXOA,
Ha N3roToBUTENS, 3a 4TO 5 eMy O4eHb bna-

rogapeH.
Co BpemMeHem npoussoamuTesnn cTanm
ykasbiBaTb Ha3HayeHue Kkiya — aBua-

LMOHHBI, BM®, MUHWATIOPHLI CnewHa-
3a, y4ebHbln, bunenHblli... B moen
Hebonbwon Tematuyeckon Gubnuoteke
HegaBHO nosiBunack (cnacub6o Banepuio
Bopucosuniy MpomoBy) Hebonblias 3a-
meyvatenbHas kHura Wireless for the War-
rior ronnaHackoro NCTopuka ncecnegosa-
Tens cpencTts cBs3u BTopon muposon
BoWHbl Louis Meulstee (PAOPCR), Hanu-
caHHas UM coBmecTHO ¢ Chris Bisaillion. B
Hel JaHO MOMHOe OnucaHue BCen cepumn
knoyen Benukobputanum W. T. 8 Amp n
apyrux (pmc. 9, puc. 10).

C noapobHenwmnm onMcaHmem amepu-
KaHCKUKX Ko4en cepun J Takxe MOXHO
03HakoMuTbCs Ha canTe Myses PKK.

Temy MOXHO NpPOAOIXaTb, HO 3TO yXe
He ANs Takoro KpaTkoro TemMaTu4eckoro
ob630pa, kak 3ta cTaTtbs. OgHako s
HaZelcb, YTO HadyvHawwwme Tenerpadwu-
CTbl HaMayT 30€Cb MHOrO UHTEPECHOro M
yBnasaT B yBnevyeHun CW Heuto Gonee
3HaYUTENBHOE, YeM O0OblYHOE YyMeHue
paboTaTb Ha KoYe.

n 3. A 3TO yMeHbLUano BO3MOXHOCTU pa-
6016l ¢ DX-mu.

Ho Toraa ynpouueHune CY 66110 BbIHYX-
neHHbIM. BY-anemeHTbl Ha 6onbLuyio pe-
aKTUBHYIO MOWHOCTb Obinu B geduumTte, a
npo aBTOMAaTMYeCKME TIOHEPHI eWwe 1 He
cnblwanu. U KOHCTPYKTOPbI Bbln BbIHYX-
OeHbl, CHUxasi TpeboBaHUS K aHTEHHe,
YCIOXHSATb €€ KOHCTPYKLIMIO, YTOObl XOTb
Kak-To cobpaTb BMecTe 3TOT "na3n” npo-
TMBOPEYMBLIX TPeOOBaHUN.

Ceityac xe cuTyaums uHas. BY-ane-
MeHTbl cTann 6onee AOCTYMHbI, CHU3W-
JIUCb UX LeHa n pa3mepsbl. Hanpumep, cy-
LLeCTBYIOT HegOPOorue (MeHbLUe ABYX AO0N-
napos) SMD-KoHOeHcaTOpbl HA PeakTUB-
HYIO MOLLHOCTb B HECKONbKO kBap. U aB-
TOoMaTmyeckue TIOHepbl nepectanu OGbiTb
9K30TUKOW. BHeWwHnn aBTOMaTnNyeckuin
TioHep, paboTaowmin Bo Bcex KB-guna-
nasoHax ¢ nobbiMn 6onee-meHee pasym-
HbIMW (T. €. HEe Ha BLICOKOOMHOM PE30HaH-
ce) BXOAHbIMU MMMegaHCaMWn aHTEHH,
yknagbiBaetcs B 250 gonn. (Hosbil!, a 6/y
C PYyK eLé pewlesne).

Moatomy 6Oymem penatb aHTEHHY,
oThaB €& cornacoBaHue BHeELWHeEMy
TIOHepy (caMopenbHOMy C penenHon
KoMMmyTaumen otaenbHbix LC-uenen no
AvanasoHam Man NPOMbILLIEHHOMY aB-
TOMAaTUYECKOMY), YCTAHOBIEHHOMY OKO-
N0 HWXHEero nsonatopa "Beptukana”. A
Mbl, nony4ms 6onbluyio cBo6ody B KOH-
CTPYKTUBE @HTEHHbI, COCPEeA0TO4MMCS Ha
nyHktax 1, 2 n 3 (kctatu, BbINOAHEHWE
TpeboBaHuit N. 3 NO pasyMHOMY umne-
[AHCY aHTeHHbl 03HaYaeT, YTO aBTOMaTn-
4eCKWU TIOHEP rapaHTUPOBAHHO CMOXET
HACTPOUTLCS).



KoHcTpykuus

B NpocCTbix MHOroAnana3oHHbIX BEPTU-
KanbHbIX @HTEHHax €CTb [ABa rNaBHbIX
orpaHnyeHns, NPensTCTBYIOLWNX yBENNYe-
HWIO Yncna Anana3oHoB.

Ha Huawem gnanasoHe npobiema B No-
nyyexumn Boicokoro KA. ConpotusneHune
M3NYYEeHUs BEPTUKANbHOM aHTEHHbl HuXe
YeTBEPTU A/IMHbI BOJIHbI NagaeT nponop-
UMOHaNbHO KBagpaTy ykopoveHus. Ons
4eTBEPTbLBOJIHOBOW aHTEHHbI Ha TrpyHTE
0HO 0kos10 37 OM, a ansg aHTeHHbl 0,13\ —
10 OM. Mpu MeHblUe BbLICOTE cucTema
aHTeHHa—CY 6bicTpo TepsieT KNA. Crne-
[oBaTesibHO, eCNN aHTeHHa A0JxHa pabo-
TaTb, Ha4YMHas ¢ 3,5 My, To eé dusnye-
ckas BbiCOTa JokHA ObITb HE MeHee 11 M.

Ho npocTas BepTukanbHas aHTEHHa C
Takow BblCOTOM HecrnonesHa Ha aAmanaso-
Hax 21, 24 n 28 MIy. MNpn oanHHaguaTn
MeTpax 3JneKTpuyeckas OJMHA aHTeHHbI

nonyyaetcs 6onbe 0,71. Quarpamma Ha-
NPaBEHHOCTN aHTEHHbI NPU 3TOM CUJTbHO
"3aampaeTcsa” BBEPX, M OHA NEPeCTaET Co-
0oTBETCTBOBATL TPEHOBAHUAM MNYHKTOB 11
2. CornacoBaTtb-TO €€ MOXHO, a paboTaTb
¢ DX-M1 NoYTN HEBO3MOXHO.

MpuunHOM TOMy (3aampaHus unanyye-
HUA BBEPX MPU BbICOTE aHTEHHbI Bonee
0,625)) cnyxuT nosiBfieHne Ha ANHHOM

NONOTHE aHTEeHHbl HONBLLIOrO yyacTka C
NpPoTNBOGda3HbLIM TOKOM. DTOT y4aCTOK Ha-
YUHAETCS OT TOYKW NUTaHUS U MAET A0 BbI-
COTbl, OT KOTOPOW A0 BEPXa aHTEHHbI OC-
Taétcs 0,625\, Hanpumep, npu pusnyec-
KOV BbiCOTEe BepTukana 11 m Ha gnanaso-
He 28 MIy (0,6251 cocTtaBuT TYT 7,5 M)
nnwHUMN 6yayT nepeble 11-7,5 = 3,5 m
BbICOThI "BepTukana”.

HanpalwuvBaeTcs o4eBMAHBIV BbIBOA,: Ha-
[0 caenatb Tak, 4Tobbl Npy paboTe Ha ana-
nasoHax 21...28 My, HnxHue 3,5 m "Bep-
Tukana" He nsnyyanu, Ho OCTaBanChb Obl B
paboTe Ha BCEX OCTasbHbIX Anana3oHax.

MpocTenwnin BbIXOA, — 3KPAHMPOBATL
HUXHue 3,5 meTpa "BepTukana”. Ho He
CMNOWHBIM MeTasyioM, a Habopom BepTU-
KaNnbHbIX NPOBOAOB. Takas KOHCTPYKUUS
nokasaHa Ha puc. 1 (obwwuii Bua) v puc. 2
(9KpaH HUXHENM YaCTu C TOYKOM NUTaHUS).

AHTEeHHa npepcTaBnseT coboli 06bly-
Hbin GP BbicOoTOM 11 M, YyCTaHOBNEHHbIN

Ha wu3onaTope. BbicoTa wusnyuyartens
KPUTUYHA, @ AMaMeTp HET (MOXHO npwu-
MEHUTb OT TOHKOM MPOBOJSIOKN Ha M30Ns-
TOpe [0 TPpyObl).

Ha BbicoTy 3,5 M (KpUTWU4HBIVA pa3mep)
[0 n3onaTopa BOKPYr manyyaTens ycra-
HOBNEH LIMTMHAPUNYECKNIA CETOYHDBIN 3KPaH,
COCTOSILLMIA U3 BOCbMW NPOBONOK ANaMeT-
pom 1...2 MM, PaBHOMEPHO PaCMONOXEH-
HbIX NO pagnycy 15 CM (KpUTUYHBLIN pas-
mep). BHM3y NpoBONOKM 3KpaHa coeanHe-
Hbl HENOCPEACTBEHHO C CUCTEMOW 3a3eM-
neHusi. BBepxy OHM 3aMKHYTbl NPOBOMIOY-
HbIM KONbLIOM N N30ANPOBAHbLI OT "BEPTU-
kana". KOHCTPYKTMBHO NPOBOSIOKM 3KpaHa
3akpenneHbl Ha NPUKPENNEHHBIX K MayTe
AV3NEeKTPUYEeCKNX pacnopkax AJanHON
35 cm (aBTOp Mcnonb3oBan Hepoporue
6amObyKoBbIe NOANOPKM ANS PACTEHWUIA).

B Touke nuTaHus mexay "BepTukanom”
1 3a3emMneHnem (T. e. napannesnibHO BbIXO-
Ly TIOHepa) yCTaHOBMEHA He OTK/loYaemas
KaTywka MHAYKTMBHOCTLIO 7,5 MkIH. OHa
obneryaeT TpeboBaHUS K TIOHEPY Ha Ava-
nasoHe 3,5 MlNy n cHumMaeT cTatuyeckue
3apsabl ¢ "Beptukana“. Ons CHuxeHus

notepb Ha 3,5 My » ycnewHoro "norno-
weHua" HaBeOEHHbIX TOKOB OT 6aM3Koro
yaapa MOJIHUM MPOBOA KaTyLKu O0JKEH
ObiTb ANAMETPOM HE MEHbLLE 2 MM.
Cuctema npoTusoBecosB (“'pagnanos”)
0o6bl4Ha AN MHOroAManasoHHOro "BepTu-
kana". Ecnu aHTeHHa ycTaHOBNEHa Heno-
CpencTBEHHO Ha 3emrie, TO YK/1aAbIBaOTCS
HECKONbKO (4eM 6onblue, TeM nyylle, HO
MWHUMYM 4YeTbipe) Hepe30HAHCHbIX “pa-
AmanoB” ANIMHON HECKONIbKO MeTpOoB (Ans
paboTbl oT 3,5 MI'y MUHUMYM 10 M) NPSMO
Ha rPyHT (1 Hernyboko NPUKONaHHbIX).
Ecnn ocHoBaHMe aHTEHHbI MPUNOAHATO
Hap 3emnén, To NoTpebylTca pe3oHaHC-
Hbleé NPOTUBOBECH! Ha Ananas3oHsbl 3,5, 7,
18 n 24 MI'y, (Ux xBaTUT 1 ANA OCTasbHbIX
avanasoHoB). VX 4nCnio 3aBUCUT OT BbICO-
Tbl PACMNONOXEHMst NPOTUBOBECOB. [pK Bbl-
cote 0,1...1 mHa 3,51 7 Ml'y notpebyeT-
Cs MMHUMYM MO YeTbipe NPOoTUBOBECA Ha
Kaxnaplh gnanasoH. MNpu BeicoTe 2,5...3 M
(Hanpumep, aHTeHHa B cagy
M NPOTUBOBECHI MOOHATHI,
4TOObl HE MelwaTb AAYHbIM
nenamM) MUHUManNbHO XxBa-
TUT NO Nape Anana3OHHbIX
NPOTUBOBECOB.
B niobom cnyyae He 3a-
OblBanTe, YTO CAULLIKOM XO-
powen 3emnu ans "Beptu-
kana" (ocob6eHHO yKOpoO-
YyeHHoro, a Ha 3,5 Mly oH
TakuMm sBnsSieTcs) He ObiBa-
eT. NoaToMy nNpn BO3MOX-
HOCTM He CKynuTecb Ha
4YUCO NPOTMBOBECOB.

Ouvarpammbi
HanpaBNeHHOCTU

Mpwn ananuie BbICOKUX

"BepTnKanoB” B KayecTBe

nepBoOro wara Bcerga cne-

ayeT CMOTpeTb UX asumy-

TanbHyio [H Hap wpeans-

Hol 3emnénr. MNoka B Takomn

MOAENM rNaBHbI NENeCcToK

HanpaefeH BOONb 3E€MNU,

anekTpuyeckas BbICOTA

"BepTukana” He n3bbITOYHA.

A Kak TONbKO MaKCUMyM

M3NyyYyeHns Hag naeanbHon

3eMIEN NOWEN BBEPX, aH-

TEHHA 3NEeKTPUYECKN CIULIKOM AANHHA 1
ans pabotel ¢ DX-mu manonpurogHa.

[ns aHann3a, HacKoNbko 3pdEKTUBEH
Haw 3kpaH Ha 21...28 Ml'u, cpaBHum guna-
rpaMmbl HANPaBIEHHOCTU HAA, NAEaNbHOWM
3eMNén aHHOM KOHCTPYKLUMN 1 OObIYHOTO
BepTukasna c Ton xe BbicoTOn 11 m. Ha
puc. 3 (06b4HbIN GP) 1 puc. 4 (onuckl-
BaemMasi KOHCTPyKLUMs) nokasaHbl [H obe-
MX @aHTEHH NO Anana3oHaMm.

XopoLio BUAHO, YTO 06bI4HbIN GP BbICO-
Toh 11 m Ha 21 1 28 MI'y nanyyaeT BBEPX
1 ans paboTbl ¢ DX-Mu HenpuroaeH. A onu-
CblBaeMasi KOHCTPYKLIMS HE TOJTbKO YAepXu-
BaeT U3nyyeHne BHU3Y, HO N OAET 3aMeT-
Hylo npubasky B ycunenuun: 3,4 nb — Ha
21 Ml'u, 6onbwe 4 b — Ha 28 My, Mpun-
4YEm aTa npubaska (B OTMYME OT NPOCTOro
"BepTmkana", KoTopblii Toxe Aa€eT 1...2 ob
npubaBKM K YCUNEHNIO) — B HaNpaBneHun
BAONb 3eMnun, T. €. Ha DX-Tpacchl.

Ha puc. 5 n puc. 6 npeacrasneHo
CpaBHEHWE Tex Xe aHTEHH Hag, peanbHONn
cpepHen 3emnén. BuaHo, 4TO C pocTOM
4aCTOThl y HalWero "BepTukana” pacTeT He
TONbKO YyCUeHMe, HO N OMNyCKaeTCs BHU3



MakCUMyM rnaBHoro nenectka. KoHkpeTHble Lndpbl 3aBUCAT OT
KayecTsa 3emMnn N yucna "pagmanos”. Yem nyywe 3emns u
6onblie "paguanos”, TeM Bollle Npubaska B yCUNEHUN NOA HN3-
KUMW YrnamMu 1 HUXKe MakCUMyM N3NYYEHNS.

PESVJI bTaTbl U BbIBOAbI

B MOEM cnyyae aHTEHHa yCTaHOB/IEHA HENOCPEeACTBEHHO Ha
3emne. E€ nanyyarenb M3rotoBneH n3d TeNeCKonn4eckn COCTbIKO-
BaHHbIX aIlOMUHNEBLIX TPYD. [lecaTb "paananos” AnnHoM no 12 m
nexat HernocpeacTBEHHO Ha rpyHTe. Mcnonb30BaHbl BHELLHWA
aBToMaTuyeckunii TioHep LDG RT-600 v TpaH3UCTOPHbIN ycunu-
Tenb mowHocTeio 300 BT.

Mo He Hay4HOMY CyObEKTMBHOMY OLLIYLLIEHWIO aHTeHHa paboTana
xopowwo. Ha 3,5 My ecTb noaTBepXaéHHbIE CBA3U C HECKObKUMU
akcneanumammn B OkeaHuto (T. e. npobusasncs esponenckuii "pile-
up"). Ha BY-amnana3oHax onucbiBaemMasi aHTeHHa BbiurpbiBana ot 1
0o 4 6annos Ha DX-Tpaccax y "Beptukana” Cushcraft R8 (Bbicota —
8,7 M, ananasoHbl — oT 7 MI'y, 1 BbILWE), YCTAHOBNEHHOMO Ha KpPbl-
e 0AHO3TAXHOr0 34aHMs knyba (T. €. Bbille, YeM Halla aHTeHHa).






20%x20 MM CMOHTMPOBAHbLI  3NEMEHTbI
moayns. CoeguHeHne ¢ OCHOBHOW NnaToun
BbINOSIHEHO MMOKMMN NPOBOAAMWN C NOMO-
Wbl YeTbIPEXKOHTAKTHOrO pasbéma 3.
lMnata npukpenneHa ¢ NOMOLBIO BUHTA-
camope3a 4 k OOKOBOV MOBEPXHOCTU
nNacTMacCoBOM NNaCTUHbI-AepXaTens
Y3-patymka. Kancionb 2 — anekTpomar-
HUTHbIA, €ero ConpoTUBNEHME — OKONO
35 Om.

PesucTopsbl R1, R2, koHgeHcaTop C2 n
kHonka SB1 (cm. puc. 1) obpasyioT ceoe-
ob6pasHblii y3es, OTChexusalwmini cTe-
neHb paspsakn 6atapen GB1 n nosso-
NALWMIA 3anyckaTb NpoLeaypy NPoBepKn
paboTOCNOCOBHOCTM CUCTEM KBaApPOMO-

na. C noMoLpio AennTens HanpsXXeHus Ha
pesuctopax R1 n R2 nnara Arduino Uno
cyMTbIBAET NPUOAN3UTENbHBIE 3HAYEHUS
HanpsxeHus Ha 6atapee npu paboTe
kBagponoga. Knonka SB1 npu 3ambikaHnmn
KOHTaKTOB CHUXAaeT HanpsbkeHue Ha aHa-
norosom Bxoge A2 Arduino Uno npakTtuye-
Cckn Ao Hyns. Takoe ymeHblueHue npo-
rpammMa BOCMPUHMMAET Kak KOMaHgy Ha
TecTupoBaHue cuctem poboTa. B pesynb-

TaTe co3aaETcs BO3-
MOXHOCTb KOHTPOJS
paboToCcnocoBHOCTH
yCTpONMCTBa W Hana-
XWUBAHUA ABYXCTO-
pOHHEN cCBS3N —

B3aMMoOOencTeus mexgy poboTom u
cmapTPoHoM. KOHCTPYKTUBHO 3TK ane-
MeHTbI (puc. 5) pacnonoxeHbl HA MakeT-
HOM nnate padmepamn 15x12 mm. Pesnc-
TOPbI M KOHAEHCATOP YCTAaHOB/EHbI HA Of-
HOW CTOPOHE, KHOMKa — Ha ApYyrown.

Ans BbiNONHEHUs coeauHeHui noHa-
DOOATCS [OMNONHUTENbHLIN pPas3bém 1
(puc. 6) Ha BbiBOAbI NnaTol 5V, GND Vin
Arduino Uno. Ero MOXHO 1U3roToBuTb 13



oTpe3koB pa3béma PCB40. K BbiBOgaM
pa3bémMa npunavealT OTpe3ok 2 CTasb-
HOM NPOBONOKN (CkoBKa OT CTpouTeNb-
HOro crennepa), W30rHyTbin B dopme
6ykBbl 1. CHW3y BbIBOAbI UN30NNPYIOT
NONOCKOW AUNKOW NeHTbl 3, npukne-
€HHOI K BOKOBbIM MOBEPXHOCTAM pa3db-
éma.

MNporpammHas yacTb U3penns u3MeHe-
Ha B CKeT4e KBagponoaa v B NpunoxeHnun

Ha cmapTdOoH. B 3aBUCMMOCTY OT CTeneHun
paspana 6aTapen MeHseTCs BHELUHUIN BN,
3KkpaHa npunoxeHus (pue. 7). Lser
GOHOBOWN KAPTUHKN N3MEHSETCH, YMEHb-
LWaeTca YMCNO KHOMOK ynpasneHus 0o
NONHOrO  OTKNOYeHUs  dyHKUMOHana.
CMeHa COCTOSIHWMIA  COMpOBOXOAeTCs
roN0COBbLIM N TEKCTOBbIM KOMMEHTapUs-
MU, [JONONHUTENbHO UMEEeTCs N OBHOB-
naeTcs kaxabie 5 ¢ TpéxaHavyHas Hagnucb
C nokas3aHWsiMU MOSIOBUHbI HaNPSXEeHNs
6aTapeun (C AByMA 3Hakamwu nocne 3ans-
Toin) n cnyxebHbiMn komaHpamun ADA n

BOB. OHW nosBnsloTCA B MOMEHT nepe-
KnoYeHnsa ©GoHOoBbIX KapTuHok. Kpome
3TOro, Ha nynbT pobaBneHa KHoOMka
"Menogus”. lNMpu HaxaTum Ha e€ NPonCxo-
OuT nocnenoBaTenbHOE BKAOYEHWE—Bbi-
KNOYEeHNe NCNoNHeHns ¢GOHOBOW MenNo-
OWN C LMKNINYHOM CMEHOW puTMa.
N3o6paxeHne HoBoro 6noka npwno-
XeHna gna cmaptdoHa nokasaHo Ha
puc. 8. B rnobanbHyio nepemexnyio T

npoucxoaut 3anucek nHbdopmauun (ane-
MeHT 1), npuweawen ot poboTa. 3anpoc
Ha Heé coBepluaeTcs No TanMepy Kax-
oyt cekyHgy. lMpu aTtom npoucxogut
BbiBOA HPOpMaumn B "Hagnuce 2" (ane-
MeHT 2). 3Ty CTPOKY MOXHO OTKAK4YUTb
nnn ynanute. [lanee (anemeHT 3) npose-
psieTcs, He nocTynuna nu komanaa ADA.
Ecnn komaHpa noctynuna, npowucxoaaT
(anemeHT 4) OTKNI0YEeHUE 4aCcTu KHOMOK
nynbTa v X NCY4E3HOBEHWE C 3KpaHa npu-
NoXeHus, cMeHa cogepxanusa "Hagnucu
1" 1 ronocoBoe TPEXKpPaATHOE ornosele-

HUe 06 orpaHu4eHun ynpasneHus Ons
3koHOMUM 3apaga Hatapen. AHaNOrM4HO
paboTtaeT (3neMeHT 5) KOHTPOSb BbINO-
HeHns komaHapl BOB, ocTasnss Ha akpa-
He nuwb kHonky "Crton”. lNocne artoro
cnegyet 3apsanTb  aKKyMynATOPHYIO
6aTapelo 1 BHOBb 3anycTuTb poboTta u
npunoxexHune. Ecnn He npou3soauTb
3apsoky, nepesanycTuB npunoxeHue,
nynbT 6yneT pabotaTb B UCXOOHOM pexu-
Me [0 KPUTMYECKOro NafeHns Hanpsxe-
Hua 6aTapeun, Npu KOTOPOWN CEPBOTNPUBO-
abl poboTa MOryT HavaTb paboTtaTb xao-
TUYHO.

B ckeTty HoBOW Bepcun nob6aBneH mac-
cus tabl[189] ons xpaHeHWs AaHHbIX NO
HOTam Mefoonn (ONANTENBHOCTL HOT M
nay3 mexay Humu). B HavanbHOW 4actu
void loop() no6asneHbl asa dparmeHTa
Koaa, Npon3BoasiME HadYanbHOe TecTu-
poBaHve poboTa Npu HaXaTun Ha KHOMKY
"TecT" n oTCNEXNBAOWME HANPSAXKEHNS HA
b6arapee.

Mpu HaxaTun Ha 3Ty KHOMKY CHayana
[OMKHA OBa pasa BKIYUTLCA U BbIKAIO-
yuTbCa noaceetka. Janee, cnycrs nayay,
pob6oT AenaeT NocnenoBaTeNbHO YeTbipe
wara Bnepén, Ha3aa, pasBopoT BleBO—
BNpaeo. 3aTemM BOcCnpowndsBoanTCca dpar-
MEHT Menoguu npoaoNXUTENbHOCTLIO
6 c, a N0 eé OKoHYaHUKM 3anyckaeTcs Bpe-
MEHHOW MHTEpPBaN MPOAOMKUTENBHOCTLIO
5 c, B Te4eHMe KOTOPOro MOXHO NPoOBECTN
nposepky ¥Y3-paTtymka. Ecnu B 310 BpEMA
nepen HUM nepemMewaTtbs NafgoHb, CUH-
XPOHHO ByAeT MuraTe NOACBETKa KBaApPO-
nopa.

BTopoi dparmeHT kaxaple S ¢ 3anyc-
KaeT u3aMepeHne NoNOBUHbI HANPSXKEHUS
f6aTtapeu 1 oTCbiNaeT AaHHble UX B npe-
ob6pa3oBaHHOM (TpPExX3HA4YHOM BuAEe) B
npunoxexHune cmaptdoHa. Ecnn nonyyen-
HOe 3HayeHne OyneT B WHTepBane
3,2...3,5 B, oTcbinaeTcs nepsas kio4e-
Baa komaHaa. Ecnun HanpsixeHve meHee
3,2 B — otnpasnserca komaHga BOB.
CYETYMK M OTCNeXxXmBaeT YUCNO MOBTO-
POB AaHHbIX KOMaHA (AN ero o6HyneHus
cnepyet nepesarpy3umte nnaty Arduino
Uno).

Mpu XxenaHum n Haeblkax NPoOrpaMmm-
pPOBaHWA CLEHapuM NoBefeHus n ynpas-
neHns poboTta MOXHO CyLIECTBEHHO Me-
HATb CO0OpPa3HO CBOUM >XenaHuaMm,
Hanpumep, pasyyYnTtb C HUM TaHeu, noj
3a[laHHYI0 MENOANIO.
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O. BOPUCOBA (10 ner), r. TawkeHT, Y36ekucraH

oceav noaapunn MHe KOMOUHNPOBAH-

HbIn Npnbop (amMnepBoNbTOMMETP)
L14342-M1, HO B HEM OKa3anacb Heuc-
npasHol MukpocHopka KMM201YMN1A. B
XypHane "Pagno”, 2005, Ne 8 Ha c. 26 s
Hawna ctaTbio M. MapTbiHYyKa "PemMOHT
KoMOuHMpoBaHHOro npubopa 43101", B

R4 16

Puc. 1

KOTOPOW BbISI0 pacckasdaHo, kak OTPEMOH-
TMpOBaTb MNOXoXuin npubop, cpenas
KOMUIO MUKPOCBOPKN Ha neyaTHou nnare
1 yCTaHOBUB €€ B nNpmnbop BMECTO Ucnop-
yeHHou. bBbina nokasdaHa cxema 3Ton
nnatbl (puc. 1), HO €€ yepTexa He Obino.
M BOT 1 cCama HapucoBana HyXHylo nnaTy ¢
MOMOLLbIO KOMMbIOTEPHON MNpOrpamMmmel
Sprint Layout. Hayuynn mens 3710 penatb
Mo aaasa. YepTéx nnatel — Ha puc. 2.
Pe3ncTopbl Ha Heln HYXHO ycTaHaBBaTb
BEPTUKANbHO — NEPNeHanKyNsapHO no-
BEPXHOCTW Nnatbl.

Mocne ycTaHOBKM 3TOW NnaTbl BMECTO
HeucnpasHOW Mukpocbopkn npnbop
3apaboTan. BeiBog 11 okasancsi HeHyx-
HbIM, NOTOMY 4TO B Npnbope L14342-M1 k
HEeMy Hu4yero He npunasHo. Ho 4TobbI
nO6UTLCS TOYHBIX NOKa3aHWK, MPULLNOCH
noabupate pe3uctopbl R1 n R4. Oeno,
BO3MOXHO, B TOM, 4TO BMECTO TPaH3UCTO-
poB KT502A 1 KT503A, s noctaBuna TpaH-
3uctopbl KT3107A n KT3102A.

Motom A npugymana ewé oaunH Bapu-
aHT neYyaTHOW nnaTbl, NMOKa3aHHbIA Ha
puc. 3. OHa paccymTaHa Ha Manoraba-
pUTHbIE AeTann ANnsi NOBEPXHOCTHOro
MOHTaXa — pe3ncTopbl Tunopasmepa
0805, TpaHnauctopbl BC857B (BMecTo
KT502A) n BC208B (BMecTo KT503), amnon,
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PMLL4148. Ha Hei npuwnocb NoCcTaBnTb
OBE NepeMblikn Ans NOBEPXHOCTHOro
MOHTaxa. BHeLHe OHM NOX0XW Ha pe3uc-
TOPbI, HO HA HUX HanMcaH HoMb.






neunann3mpoBaHHble UrpoBble Luax-

MaTHble KOMMbIOTEPbLI HENPUXOTANBbI
B MCNONb30BaHWM, BaHAANOYCTOMNYUBHI,
3KOHOMUYHbI B nOTpebneHun 3Heprun,
yAOOHbI AN AeTCKMX LIAXMaTHbIX CeKuunin
1 ONsi Tex, KTO BMECTO KapTUHKWN Ha MOHW-
TOpEe NepcoHanbHOro KOMNblOTEpa npes-
noynTaetr MMeTb AeN0 C HacToAWuMU
waxMaTHbiMu durypamm n LwaxmaTtHon
[OCKOW.

LaxmaTHbln komnbioTep [1, 2] 1306-
paxeéH Ha puc. 1. OH ocHawéH ncesno-
CEeHCOpHOW WwaxmatHon pockon, XKW n
cBeToanoaHbIMM nHankaTopamu. OgHako
Wrpy Ha HEM OCNOXHSAIOT ABa HeyaobcTBa.
NMepBoe — otcytctBue noacsetkmn XKW,
13-3a Yero nosib30BaATLCSH KOMMbIOTEPOM
npyn cnabom ocBeLeHnn CROoXHO. BTo-
poe — HegoCTaTo4YHast FPOMKOCTb 3BYKOB,

KOTOPbIMM KOMMbIOTEP COMPOBOXAAeT
pasnuyHble cobbITUs.

3TOT KOMMbIOTEP MOXET NUTaTbCcs OT
BCTPOEHHOI 6aTtapen HanpsixeHnem 6 B
M3 YeTbIPEX ranbBaHNYECKUX INEMEHTOB
Tunopa3mepa AA nnbo oT ceTeBoro agan-
Tepa C HecTabunn3mpoBaHHbLIM BbIXOA-
HbIM HanpsixkeHnem 9 B. Tok, noTpebnsie-
MbllA OT 6aTtapen, nNpu e€ HanpsxKeHuu
6 B — okono 20 MA. YT106bI
BMECTO ranbBaHW4Yeckux ane-
MEHTOB MOXHO ObII0 NCMONb-
3oBaTtb Ni-Cd nnun Ni-MH akky-
MYASITOPbl C HOMUHANbHBIM Ha-
npsxeHnem 1,2 B kaxabii,
06blYHbIE KPEMHMEBBIE ANOAbI
D7 »n D9 (cornacHo o603Hade-
HUSIM Ha nnate KoMMnbloTepa)

HYXXHO 3aMeHUTb Aguodamu
WoTTkn, Hanpumep, 1N5819
nnn SB140.

BxoguBwnin B KOMMNAEKT

KOMMbOTEPA CeTeBon agantep

Obln yTEPSIH, NO3TOMY BMECTO HEro s npu-
cnocobun 3apsigHoe ycTtpovicteo DA2-
3101EU-(L) pna cotoBoro TenedoHa
Siemens ¢ HecTabunn3MpoBaHHBIM Bbi-
XOAHbIM HanpsixeHvnem 5 B npu Toke Ha-
rpy3sku 0,4 A. B pexume xonocTtoro xoga
€ro BbIX0AHOE HanpsixeHne — 9 B.

B 3TOM yCTpOWCTBE 51 3aMEHUN BKIIO-
YEHHBbIV NOCNenoBaTeNbHO B LieMNb CETEBO-
ro nutaHmsa pe3nctop R1 (NO3VUMOHHbIE
0603HaYeHNA 3NEMEHTOB — COrMacHo
HaAMMCSM Ha NevaTHOM nNnare) conpoTus-
nexvem 10 Om n mowHoCTLIO 1 BT HEBO3-
ropaemMblM pesuctopom 68 Om, 0,5 BT.
Pe3nctop R18, BkNO4YEHHBI Nocneaosa-
TeNbHO B LUEMNb Harpy3kn, 3ameHun nepe-
Mblikon. BmecTto ctabunutpoHa Z1 ¢
HanpsixeHnem ctabununsauumn 7,5 B ycta-
HOoBWUA CTabunuTpoH Ha 9,1 B. 3710 nosbl-

CUNO BbIXOAHOE HanpsiXeHue XO0fI0CTOro
xona oo 10,5 B. Kabenb ans nopkntoye-
HUS K Harpyske yanuHun po 3,5 m.
Mopoonér n ppyrovi ceteBon agantep C
BbIXOAHbIM MOCTOSIHHBIM HaMps)XeHNeMm
9...15B.

Ho nepengém k popaboTke coOCTBEH-
HO KoMnbloTepa. Ha ogHOM 13 ero nnar s
npuynasn mMexay sbiBogamun 1-2 n 2-3
vHTEerpanbHoro crtabunmsdatopa U2
(7805A) kepamMunyeckme KOHOEHCATOPbI
émkocTtblo no 220 HP, a napannenbHo
anony D6 — kepamuyeckunin KoHgeHcaTop
émkocTbio 1 Mk®D. JJononHun KoMnbloTep
HOBbIMUW y311aMU1, CXeMa KOTOpbIX M306pa-
XeHa Ha puc. 2. Ha Heli noka3aHbl TONbKO
BHOBb YCTaHOBJEHHblE AeTanu ¢ cobCT-
BEHHOW Hymepauuen. BmecTto rHesga ons
NOAKNIOYEHN CETeBOro agantepa ycTa-
HoBun KoHaeHcaTop C1, a nposoaa, nay-
wue OT CceTeBOro apanrtepa, cgenan
HEOTK/I04YaeMbIMU.

Y3en noacsetkn XKW cocraBun n3
asyx ceetogmnonos EL1, EL2 n orpaHuym-
Balowlero 1ok Yyepesd Hux peauctopa R1.
Cesetoguogbl npumeHun B 0dOopMIiEHUN
ANA NOBEPXHOCTHOrO MOHTaxa 6enoro
cBeYyeHUss M3 y3na noACBETKM 3JkpaHa
coToBoro tenedona. o ogHomy npukne-
WA X K KOPMyCy KOMMbIOTEPA TaK, 4TOObI
OHW cBeTunn B 6GokoBble rpaHu XKW

(puc. 3). Tenepb ceeToanOAabl
He TOMbKO MOACBEYMBAIOT
3kpaH XKW, Ho n cnyxart nign-
KaTopamun nNUTaHus KOMMbOTE-
pa oT ceTeBoro agantepa. Mpun
OTK/IIOY4EHUN CETEBOro Hanpsi-
XEHNsT KOMMbIOTEP Mnepexoant
Ha paboTy OT BCTpOEHHOW HaTa-
peu, NoacBeTka akpaHa B 3TOM
cnyyae He paboTtaet. Bbiknto-
YUTb KOMMbBIOTEP MOXHO B
noboN MOMEHT HaxaTuem Ha
kHonky GO/STOP, Tekywasn
napTusi Npu 3TOM COXpaHsieTcs.



Ha tpaH3ucTopax VT1 n VT2 a cobpan
ycuantenb ana Ao6aBneHHOro B KOMMbIO-
Tep 3N1eKTPOMarHUTHOro 3ByKOou3nyyarte-
ns HA1. CurHan Ha Bxog ycunutens nogan
C BbIBOAOB MMEIOWErOCST B KOMMbIOTEPE
nbe3onsnyyarens, npuyém peancrtop R4 n
aMuTTEp TpaHaucTopa VT2 coeguHun C
TeM BbIBOLOM Nbe30n3y4aTensi, KoTopbl
COeOuHEH B KOMMbIOTEPE C Apoccenem
L1. Nopbupas conpoTuBieHne pe3ncropa
R3, MOXHO mOOUTLCA Xenaemou rpom-
KOCTM 3BYKa.

MonoxeHne nmerwerocs B KOMIMbIO-
Tepe nepeknoyatens SW1 noytn He
BANSIET HA FPOMKOCTb 3BYyYaHWs Kak Nbe-
30KEPaAMMYECcKOoro, Tak M anekTpomar-
HUTHOro manyyatens. Auoa VD1 3awm-
waeTt TpaH3nCTopbl OT BEIOPOCOB Hanps-
XeHua Ha obmMoTke mnanyvatens 3Byka
HA1.

HOrMe 4YuTaTenn XypHana, ux

POACTBEHHUKM U 3HAKOMble Npu-
obpenn B CBOE Bpemsi Hennoxue no
TEXHUYECKUM xapakTepucTmukam mano-
rabapuTHble 3N1IEKTPOHHbIE doToanna-
paTbl, NUTAOLWNECS OT NNTUN-NOHHbIX
akkymynaTopos. Ho anutenbHas 3kc-
nnyartauvs npuvBOAUT K WCTOLLEHMUIO
pecypca akkyMynstTopa, a HamTu Takown
Xe Ana 3aMeHbl He BCerga BO3MOXHO.
ABTOp cTaTby pewwnn npobnemy, 3ame-
HUB WN3HOCUMBLWINICA W [ePUUNTHBIN
CerogHsi akKkymynaTop HOBbIM LUMPOKO
pacnpoCTpaHEHHbIM. OTO Aano BO3MOX-
HOCTb MPOAJINTb aKTUBHYIO XN3Hb GOTO-
annapara.

Ana nopaboTkm HY>XeH NNTUA-UOHHBIN
akkymynaTop Tunopasmepa 18650 wnwu
17630. Takve akKymynsaTtopbl WMeEKT
KOpNyC uunuHapuyeckon Gopmel 1, Kak
npasuno, 3HA4YNTENbHO BONbLUYID EM-
KOCTb, 4eM TOT, 4yTo Obln B annapare
paHee.

Y1066l NpukpenuTb K GoToannaparty
HOBbI aKKyMYNsiTOp, HEOH6XOAMMO N3ro-
TOBWTb ANS1 HEro AepXaTtesb, 3CKN3 KOH-
CTPYKUMN KOTOPOro wn3o06paxEH Ha
puc. 1. 3pecb 2 — oborima N3 TOHKOro
nnUcTa NaTyHu, CTanu unn Apyroro ymnpy-
roro matepuana. Nonongér n xectb OT
KOoHCepBHON 6GaHku. [nasHoe, 4TOObI
aKKyMynsiTop Kperko Aepxancs B 3Ton
ob6onme. Pasmep D paBeH anamertpy
Koprnyca ycTaHaBIMBaAeMOro akkKymysns-
Topa, a pa3amep L He [onxeH NpeBbIWAaTb
ero anuHbl. CHapyxu Ha o6oliMy Haknee-

TpaHanctopbl KTS03A MOXHO 3ame-
HUTb NOGbIMK 13 cepnin KT3117, KT503,
KT645, KT6114, 2SD1616, 2SC1008,
SS9013. OnekTpoOMarHUTHbIA n3nyya-
Tenb 3Byka SAT-1205 MOXHO 3aMeHuUTb
Opyrvm nogxoasuiero pasmepa ¢ conpo-
TUBNEHMEM KaTywkn He meHee 32 Om.
OT0T wu3ny4atenb TMPUKNEEH KNeem
"KBuHTON" K OHY KOprnyca B CBOGOAHOM
mecte (puc. 4). PagpomMm npukneeHsl
TpaH3ucTopbl VT1, VT2 n pe3ucTtopsbl
R2—R4. Bwmecto pguopna PMLL4148
MOXHO YCTaHOBUTb no6oW 13 amoaos
1N4148, 1N914 uvnn n3 cepuii KA510,
KO521, KA522.

ONeKkTpoMarH1THbIN nanyvarens pabo-
TaeT NUWb NPU NUTAHUN KOMMblIOTEPA OT
ceteBoro aganrepa. [pn ero nutaHum ot
6aTapen paboTaeT TONbKO Nbe3okepamm-
4eckun nanyyaTens.

Hbl MPSAMOYrONbHUKM 3 N3 ABYXCTOPOH-
HeNn NUNKOWN NEeHTbl, KOTOPble AO0JIKHbI
dukcupoBaTb gepxartenb C akkymMynaTo-
pom Ha kopnyce doToannapara.

Ho Takoe kpenneHve He CANLIKOM Ha-
OEXHO. YTobObI YCUNNTL €ro, Nog akkymy-
natop B oboliMe nognoxeHa npsiMo-
yronbHas npoknagka 1 n3 nioboro nucTo-
BOro matepmana TonwmHon 1,5...2 mm. B
npoknagke n oboviMe B OANH NPUEM NPO-

CBEpfieHbl  OTBEPCTUS  AMaMETPOM
3,3 MM pana kpenéxHoro BuHTa M3.
OTBEPCTMNE B NPOKIAAKE C OOHON CTOPO-
Hbl Pa33eHKOBAHO MO NOTaNHYO rONOBKY
3TOro BUHTA. BHELWHIO MOBEPXHOCTb
060lMbl MOXHO MOKpPacuTb Mo UuBeT
kopnyca ¢oToannapara.

B vmeloweeca Ha kopnyce annapara
rHe3fo, npefaHasHayeHHoe ANs Kperne-

Mpu HanpsxeHun BCTPOEHHoW 6arta-
pen meHee 5 B koMnbloTep npekpawiaer
pabotaTtb. YT0Obl BbIBECTM €r0 M3 3TOro
COCTOSIHUSA, HE OTK/04Yas NUTaHue, HYXHO
HaxaTtb Ha kHonky ACL, 4OCTyn K KOTOpOW
BO3MOXEH TOMbKO Yepe3 OTBEPCTUNE B AHE
kopnyca. Y1obbl Npw BbINOAHEHUN 3TOWN
onepauum He POHATb CTOSILME Ha Lax-
MaTHOW Jocke GUrypbl, KHOMKY MOXHO
NnepeHecTn Ha 3a[HIO0 CTEeHKy Kopnyca
KOMMbloTEPA.
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HWUS LITATUBA, HYXXHO BBUHTUTbL W3rOTOB-
NIEHHYIO MO 4YepTexy puc. 2 BTYNKYy C
BHewHel (M6) n BHyTpeHHel (M3) pesb-
6oi. Bbicota BTynkm H pomxHa ObiTb
Takon, 4T0Obl MOcne 3aBUHYMBAHUA B
rHe3go [o ynopa e€ Topel, He BbicTynan
Haj NOBEPXHOCTbLIO KOpnyca annapaTta, HO
1 He Obin yTonseH B rHe3no 6onee 4emM Ha
[oonn MunanmeTpa.

JlepxaTtenb ycTtaHaBAnBalOT Ha KOp-
nyc annapara Tak, 4Tob6bl Mnkmne npsiMo-
YyronbHuKM 3adpukcruposanu ero B noso-
XEeHun, Npu KOTOPOM OTBEPCTUSA B NMPO-
Knagke n o6oriMe COBMNafaloT C OTBEPCTU-
€M BO BBMHYEHHOW B rHe3go Ans wra-
TnBa BTynke. [locne atoro pepxarvenb
OKOHYaTeNbHO 3aKpennsioT BUHTOM M3 n
BCTaBNSIOT B HErO akKymynstop (puc. 3).



Danee npegctont popaboTtka $HoTO-
annaparta, uenb KOTOpPOoW — BbIBECTU N3
Hero Nposoda ANns NOAKAYEHNs K HOBO-
My akkymynatopy. [na atoro Tpebyercs
n3BneYb U3 annapara CTapbini akKyMyns-
TOP W aKKypaTHO BCKPbITb €ro Kopmnyc.
BHyTpu HaxoguTcs COBCTBEHHO akKymy-
NATOPHBLIN 3NEMEHT, KOTOpbIA cneayeT
yOanuTb, 3aNOMHUB MeCTa NOAK/I0YEeHUs
€ero nacoBOro N MUHYCOBOrO BbIBOAOB.
Ecnn tam nmeetcs ewé n KOHTposnep
(puc. 4) 3apagkn akkymynsTopa (He-
6onblias nevatHas nnaTta C HeCKOJSIbKNMU
MUKpOCXeMamMu 1 ApyrumMu gertanamu),
€ro HY>XHO OCTaBuUTb.

3akpennsaT KOHTponnep crneunanbHoO
M3roTOBMEHHOI TOYHO MO pa3mepam yaa-
NEHHOr0 aKKyMynsiTOPHOro 3nemMmeHTa
BCTaBKOW n3 nio6Oro n30nSUNOHHOIO
MaTepwana, Hanpumep, TekcTonuTa,
OpraHnYeckoro cTekna unu gaxe gpese-
CUHbl. Ha BEpXHIOID U HUXHIOI rpaHn
3TOWM BCTaBKWM HAKNEWBAKOT Haknagkn wna
nopucTon neHTbl, 06e NOBEPXHOCTH
KOTOPOW MOKPbITHl ANNKUM cnoem. OHu
OynyT yAepXMBaTb NOSIOBUHBI BCKPBITOTO
kopnyca. OgHako [0 OKOHYaTeNbHOW
cOopkn Mynsixa akkymynatopa 3awmT-
HYIO MNEHKY C BHELWHWX MOBEpPXHOCTeNn
3TUX HakNadok yaanaTe He cneayert. [pu
KOHTPONbHbIX COOpPKax NONOBUHbI KOPMY-

ca MOXHO ¢ukcuposaTb, 06epHyB €ero
TOHKOW NINNKOW NEHTOWN.

K BblIBOOAM KOHTponnepa, kyaa 6bin
NOAKNMIOYEH CTapbli aKKyMynaTop, nNpu-
nasnte n30NMpoBaHHble NpoBoaa (Kpac-
HbI — MAIOC, CUHUI — MUHYC). MOXHO
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NnoOMeTUTb MpPOBO-
na N KakmMm-nnbo
ApYyruMm  cnoco-
6omM, HO caenaTb
3TO HYXHO 069a3a-
TenbHo. MNMponunue
BO BCTaBke, KOp-
nyce akkymynsitopa v kopnyce ¢oTtoanna-
pata HebonblwMe Bbipe3bl, BbIBEOUTE 3TN
npoBOAA HapyXy M Npunasnte ux K Bbl-
BOZlaM HOBOrO akkymynsitopa, cobniopas
nonNApHOCTb. YT0ObLI HE neperpeTb akky-
MynaTop, MPUMEHANTE nerkonnaskuin
npUNown.

Tenepb MOXHO npoBepuTb paboTo-
cnocobHoCcTb doToannapata C HOBbIM

aKKyMynsTOpOM, KOTOPbIN, €CTEeCTBEH-
HO, OofxeH ObiITb 3apsixeH. Ecnn Bcé
paboTaeT, MOXHO BbIMONIHUTL OKOH4Ya-
TenbHylo c6OpKy, yAanue 3aWUTHYIO
NAEHKY C NWUNKOW NEHTbl N YKOPOTUB
coeAvHuTEeNbHbIE NPOBOAA A0 HEOOXOo-
OMMOro MMHUMYMa.

Ecnn 3apsipHOe yCTpOWCTBO, BXOASA-
wee B komnnekT poToannapara, coxpa-
HWUNOCb, 3apsiXaTb HOBbIN aKKyMyasiTOp
MOXHO C €ro NOMOLWbIO MO TOW Xe MeTo-
Ovke, NO KOTOPOI 3apsixancsi CTapbii.
Ecnn oHo oTcyTCcTBYeT, NpuaETcs BOC-
nonb3oBaTbCs NOObIM YCTPONCTBOM ANK
3apsAaky  OAWHOYHBIX  NNTUN-NOHHBIX
aKKYMYNISTOPOB HYXHOW €mkoctun. Ero
COEOVHAIOT C BHOBb YCTAHOBMIEHHbLIM
aKkkymynatopoMm u doTtoannapartomMm no
cxeme puc. 5. B ka4ecTtse pasbvéma X1
XenatenbHO NPUMEHUTb TakoOW, 4acTu
KOTOPOr0  HEBO3MOXHO  COYNEHUTb
HenpaBWNbHO (Hanpumep, rHe3ao u
WITEKEP), @ KOHTAKTbl TOW €ero 4acrtwu,
KOTOpasi coefMHeHa C aKKyMynsiTopom,
HEBO3MOXHO CNy4anHO "3akopoTutb”.
OTy YacTb pa3bémMa MOXHO MPUKNEUTD,
HanpuMmep, K MNAOCKOMY MWHYCOBOMY
TOpUy aKKyMynsTtopa, Kak rnokasaHo Ha
puc. 6.

3apagka Heobxogmma, ecnun Ha akpa-
He ¢oToannapara nossunacb HaanNUCb
"AKKYyMynaTop paspsxeH”. Ecnn KOHT-
ponnep BHyTpW KOpnyca CTaporo akky-
MynsiTopa OTCYTCTBYET, 3HA4YUT, OH Hax0-
ONTCA BHYTPW cCamMoro annapara unu
KOMNMEKTYIOWEro ero 3apsgHoro ycr-
povicTea. B 3ToM cnyyae Mynsx akkymy-
natopa AONXEeH MUMeTb pa3mepbl ero
kopnyca. OgHy w3 ero rpaHen (Ty, rae y
CTaporo akKymynsitopa HaxogsaTCsi KOH-
TakTHble NAOWaAKN AN COeAuHEeHus C

doToannapaTtomM) cnegyet cpenatb u3
GONbrMpoBaHHOIO CTEKNOTEKCTONUTA,
Bblp€3aB WM BbITPABMB HA HEM TOYHO
Takue Xxe nnowapku. Ux coepuHsioT
onucaHHbIM Bbile 06pa3oM C HOBbIM
akKymynaTopom, obsizatensHo cobnio-
Aas nonsspHoCTb. HOBLIV akKyMynaTop B
3TOM Cny4yae 3apsixalT TOYHO Tak Xe,
KaK CTapbIi.









