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Monodéastcran xordeperuun "Paduonouck 2017"

(cm. cratbio Ha c. 49)
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obnacram

BoopyXéHHbie TeXHUYECKMMIU 3HaHWAMKW 1 LWnpoYaniumm BoibopoM PY-KOMMOHEHTOB, roTOBbIX K OTIpy3ke,
paavouHxeHepbl Pasternack rotosbl K pelueHnio Balumx 3afay v BHECeHNI0 MHHOBAaUMIA B Balwn PY-npoekTsl.
Ecnun Bbl CTONKHYNUCH CO CNOXHOCTAMY, TaKUMKU, HTO HE MOXETe HalTh Heobxogumbln PY-KOMNOHEHT uin
PY-komMnoHeHT, KOTOpbIN HyXeH yXxe B brvkanllee BpemMs, TO Halm PaguorMHXeHepbl K BalumMm yciyram.

[MNocetute Haw Beb-cant www.pasternack.com unu oTnpasbsre
MUCbMO Ha no4yTy pasternack@vilcom.ru
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"NMatoe oowecTBoO”
Ha CeBIT’2017:
d!conomy — no limits

A. N'oJIbILWKO, kaHg. TexH. HayK, r. MockBa

"TanaHT cam no cebe becuBeTeH
u npuobBperaer OKpacky TOJbKO
8 npuMmereHun’”,

M. E. Canreixos-LUeapuH

" [)!conomy — no limits" — aeBw3 exerofHoi BbICTABKW

CeBIT, koTOopbIii MOXHO NepeBecTW kak "ulkoHOMWUKA
(undposas akoHomuka) — 6e3 nperpan”. C 20-ro no 24 mapTta
B répMaHCKOM M@aHHOBEpEe TPW ThICAYM KOMMaHWiA 13 70 cTpaH
MMpa AEMOHCTPUPOBANN AOCTUXEHWA UMPOPOBOA SKOHOMMWKN B
CamMOM LUMPOKOM CMbICNE 3TOro cnoea. MaeT maccoeoe Agn-
KeHne OT "yMHbIx ¢dabpuk M mawmH K “cmapTt-obwecTsy”, a
OCHOBHbIM TpeHgom CeBIT'2017 noruyHo ctan WMuHTepHer
pewein (loT) Bo Bcex ero nposenenusx. Ludposuaauns
DbICTPO MEHRET CNOXMBLUMECH 33 MHOTME BEKa TPaANUMOHHbIEe
B3aNMOAENCTBUA MexXay CyDbekTamu 3KOHOMWYECKOW aes-
TensHocTH, a MKT-uHdpacTpykTypa nobbix npeanpusatiii n
opraHMaauMii npeepawlaeTcs M3 Yero-To 4o cux nop obpeme-
HUTENBHOID B HEODXOAMMYIO CTAThIO PACX0A0B M B KNIOYEBOR
anemeHT BM3Hec-cTpaterun. B nocnepHee BpeMsa M 0g-nanHo-
Bas MHOYCTPWS, 3aHATan NPOM3BOACTBOM, AOCTABKOM 1 Nnpoaa-
Xeli BronHe martepuanbHbiX UEHHOCTeNn KoHe4YHomy notpebu-
Temo, BCE B BGonbweli crteneHn noasepraeTca oundpoBke.
CeBIT'2017 kak pa3 NOCBAWEHA AEMOHCTPaUMM peaynsTaToB
fadHoro npouecca. CoeguHénHble (C oBnadHbiMi XxpaHnnuiia-
MM [A3HHLIX U CepBMCHbIMKM xabamW) NpeameTsl OoMallHero
06mxoaa, "yMHble" 3nemeHThl ropoackon uHdpacTpykTypsl,
4enosekonoaobHbie poGoThl 3aN0/IHWAW BbICTABOYHLIE NABUNb-
OHbI. XKanb, 410 "Hawwnx" Tam BbiNo HEMHOrO, HO B 3TOM, BUAW-
MO, BUHOBAT anurpad.

MNopoBHbie MEpPONPUATUA HWMKOrOa He NPOBOASTCH NPOCTO
Tak. MoaTtomy pelweHnsa, KOTopble NpeacTasneHsl B faHHOBEPE,
4YpPEe3BbiHalHO akTyanbHbl, NPEXAE BCEro, AN HEMELKOro 6Gmns-
Heca. B cBA3wn ¢ aTum BeHHo ByHCO, MCNONHWMTENBHBIA AMPEKTOP
rpynnel Germany Trade And Invest, 3assun: "[dymato, BuiICTaBka
CeBIT — ato maeanbHblit TpAMNAKMH ANA Pa3BUTUA TECHOTO, NPO-
DYKTUBHOIO NapTHEpPCTBA. 3T0 B MHTepecax lepMannu, Hemew-
koro BusHeca, npexae BCEro, HallKX ManelX U CPefHWX npea-
NpUATKA. OHK NONYHAIOT YHUKANbHYIO BO3MOXHOCTb 0Ka3aTbCH B
CTPYE HOBbIX PELUEHWA N TEXHONOMMIA, NPUYEM B MEXAYHAPOL-
HOM MaclTabe”.

ExerogHo CeBIT npoBoanMTcs B COTPYOHWYECTBE C KaKOW-TO
cTpadoin. B 2017 r. BeiBbop nan Ha AnoHmio, NoaTomy noceTuTe-
NE BbICTABKM C OCODEHHOM TENAIOTOM M HACTOMYMBOCTBIO OKPY-
wanv poboTel U NPOYME NOPOXKAEHWA YNLTPACOBPEMEHHbIX TEX-
HONOTKMIA, B KOTOPbLIX HANoHWMA ocobeHHo cuneHa. Mpemeep-
mHUCTP AnoHnn Cuugao AGa no atomy cny4awn 3aseun: "Mel
Hax0AWMCA Ha NOPOre NATOW rNaesl B KHWIre Nporpecca Yenoee-
yectBa. CerogHa mbl cnocobHbl pewate npobnemel, KOTOpLIE
paHblle Ka3anuce Hepa3spewwumsiMu., HeiHewHas apa — 2apa
sceobuwero nogknyeHns. MHTepHeT Belen, TeXHONornm cny-
*aT 0BLWecTBy, M Tak NOABNSETCH HOBaa MOAENb ero QyHKUMO-
HMPOBAHWA — TO, 4TO Mbl Ha3blBaem NATLIM 0bwecTBoM". B noa-
TBEPXABHWE ITMX CNOB AMNOHCKWE KOMNAHWW NpeacTasuim
HacTOSWMiA penepeepk UWMdPOBbLIX SOCTHMXEHWA.

CmapT-pelweHus Bo Bcex 00NacTAX — OCHOBA KOHUENUWK
nartoro obwecrtea. Komnanua Komatsu npusesna undposoi
3KCKABATOPR M CMMYNATOPR OnepaTopa C BW3ayanumaaunen ycu-
NMA, paccTosHMin KM np. Yamaha npeactaBmna KOMNAKTHBIN
npoH-sepTonét. Komnanua Seiren paazpaborana "ymHoe" zep-
Kano Ons BMPTYanbHOW NPUMEPKW OfexObl, BeIrogHoe ans
COBPEMEHHbIX LWBENHBIX KOMNAHWA, MOCKONbKY B COBPEMEHHO
TEKCTUIBHOM NPOMbILLNEHHOCTH peannayeTcs nuiwbe 60 % npo-
Aykumu, a 40 % vaéT Ha seibpoc. bnarogaps Seiren Gyget npo-
WM3BOAMTLCA NWLWb TO, 4TO TO4HO ByadeT npogaHo, a Hebonblne
KONNeKumn NomMoryT 2KOHOMWUTb Ha CKNafcKMx NOMEWeHWsAX.



CoapaHHble Phoenix Solution pagnomer-
KN CBEPXBbICOKOW 4YYBCTBMTENBHOCTKH
yOaéTca AeTeKTMPoBaTbk OObIYHBEIM CKa-
HEpPOM C pPaccTosHWMA B nonmeTpa u 6o-
nee paxe B TOM Chydae, KOrga OHM
HaKMeeHbl Ha 0BpaTHYO CTOPOHY MeTan-
nnyeckoro nucta. Npynna NTT npea-
noxKmna cMapr-KoHUenuWn ons BCerg v
BCA — OT TPagWUMOHHOIO SNOHCKOTO
TeaTpa [0 arpocekTopa W TpaHcnopra.
Mpynna Fujikura npueeana CBepxToHKWe
BONOKOHHD-oONTMYeckne kabenwn, cno-
coBHble NepeaaBaTb OrPoMHLIE 0BLEMBI
nHdpopmaumn. Komnanus NHK npursesna
avcnnei ¢ paspewendnem 8K ana Tene-
BMOEHWA 3aBTpawdero gHs. B 2020 r.
AnoHna cTaHeT xo3sikon OnKumMnnacKknx
Wrp, NOArOTOBKa K KOTOPBIM, KCTaTW,
NPOXoOAMT MO CTaHaapTam NAToro, noas-
KnoYéHHoro, obuiectea. Bnepsbie onum-
nuana Byner TpaHcnUMpoBaTLCA B pa3pe-
weHun BK, koTopoe, kak BeINo 3aABNeHo,
rapaHTMpyeT naobpaxeHue HeT4e, 4em B
peanbHoMm mupe. C TenesupeHmem 8K
3pMTenbL kKak ByaTo CMOTPWMT CKBO3b
BoNbLWOE OKHO B MWUP, KOTOPBIA ceT4aTka
rnasa BOCMPWHMMAET Kak peanbHblid. A
3HAYMT, LWOY, CNOPTUEHLIE COCTA3AHUA U
BbICTYNNEHWA NOBUMBIX rpynn B Gnunxain-
wee epema 6yayT pa3BopayvBaThCH
NMPSAMO B HALLIMX rOGTUHBbIX. H4T0, nobasum,
AenaeT Ans Hac Bcé Brvke Bpems, npea-
ctaBnenHoe P. bpagbepn B pomaHe
"451° no DapeHredTy”.

Y710 KacaeTcs MaccoBOro pacnpocTtpa-
HeHws poBoTOB U COOTBETCTBYIOLLMX ona-
CEHMUIA CO CTOPOHBI OBLIECTBA, TO Npean-
AeHT komnanum Unicast H0ta Muuy6opw
aameTun: "H gymaro, 4TO NoKa paxo rogo-
pWTb, 4T0 poboTbl AKOOLI NMWAaKT naen
paboTel. HeT, oHM cnocobHbl genate 4To-
T0 B chepax, rae npucyTCTBME YenoBeka
He HyxHo. BeicBoGoXaasd Ham Bpems ang
3aHaTMi  Bonee BaXHbBIMW - BELAMMW.
CobcTBEeHHO, 019 3TOr0 Mbl 3TUX poboToB
n naobpenn”. PoDOTe yXe TPEHMPYHOT Ni0-
AEA B pasHbiX BuMAax cnopra, ¢ yTpa 4o
Bevepa, 6ea nepepbisos Ha obeqn. Hanpuw-
mep, poboTy-BpaTtapio NOHTH HMKTO He MO-
*eT 3abute ron. Komnanua ProDrone Ha
BbICTABKE AEMOHCTPMPOBana nNpoMbil-
NEHHLIe MHOTOMYHKUMOHANLHLIE ADOHbI, ¥
O[HOro 13 KOTopbIX BNk paxe metannu-
HeCcKKMe pyku.

Mepexon k Obwectey 5.0 Ha4mHancs
nocTeneHHo, no mepe Beé Gonee 3amer-
HOrO NPOHWKHOBEHWA KOMMNBIOTEPHBLIX TEeX-
HONOrWA B HaLWy NoBcegHeeHoCTb. Onpe-
NEnsoWY0 PONb B XU3HW NIOASA Ha4vn-
HaIOT UrpaTk TENepPb Hayka 1 TeXHONOr1A,
obecneymsan agTomMarmn3auui 1 pobotun-
3aUMI0 PYTUHHBIX NPOUECCOB Ha NPOoW3-
BOACTBE M Aoma. [NOCTOAHHO NOAKIMOYEH-
Hoe Kk MuTepHeTy obnako "ymHbeIX" BElwen
BOKPYI KaxOoro W3 Hac, HenpepbiBHblA
aHanua BoNbWWX AAHHLIX M aBTOMaTU3K-
POBAHHOE NPUHATUE PEeLUeHWIA 3KCnepT-
HbIMW CUCTEMaMK HA ero OCHOBE.

Ecnu rosoputs 0 Byayuwem, To B pam-
Kax "ymHOro"” ropoga (smart city) Muanc-
TEepPCTBO TpaHcnopTa [epMaHnn COBMECT-
HO ¢ Audi BbINYCTMNO KOHUENT CBOEero
GecnunoTHyka. OBOPAT, €CTb Aaxe Aei-
CTBYIOWME NPOTOTUNLI, M ABTOMOBWMNL
MOXET onpegenate cedbd Ha gopore He
TONLKO € Nnomouwsio GPS 1 ceoeil nepude-
pyUn, HO M NO JaTyMKam, BCTPOEHHbLIM B
ceeTodopbl, 3HAKW, OKPyXawoLKWe asTo-
mobunu.

lepmanckan uwdposas accounauns
Bitkom, koTopas obbeguMHEET B HACTORA-
wee epema Gonee 2400 komnavwia, nei-
CTBYIOWMWX B Napagurme natoro obuwect-
Ba, XerofHo NpoBoOAWT CPpean KoMMep-
CaHTOB CBOEW CTpaHbl ONPOC Ha Temy:
"MomoraeT yxe cenyac Wnv NoOMOXeT B
Bnuxanwem Byayuwem uwdpoBmaauna
Bawemy OuaHecy?". Peayneratel 3TOrO
onpoca CBWAETEeNbLCTBYIOT O A0CTAaTOYHO
BbICOKMX TEeMnax, KOTOpPbIMI pPacTET
npusTne undpPoBbIX TEXHONOTMA B He-
MEeUukMx aenosbiXx Kpyrax. W ecnu B
2015 r. Ha TakoW BONpOC OTBETMAKM "OAa”
55 % ONpOWEeHHbLIX, TO B NPOLWNOM rogay
vxe 65 %. MNpencrasutens Bitkom pok-
Top Bepuxapa Poxnegep oTmetrwvn B
CBOEM BbiCTynnexdun Ha CeBIT'2017, 4to
HBIHELWHAS Hennoxas 3KOHOMWYecKas
cutyaumsa B lepmaHui mMOXeT Cchirpatb
3NYKO WYTKY C HE CAWMWIKOM NPUBEPXKEH-
HbIMIM HOBbIM TEXHONOrMAM BU3HECMEHA-
mu. Ecnu npeanpuatune paboTtaer no crta-
pMHKE W NPOAONXaeT 0CcTaBaTbCH Npw-
BblNbHBbIM, Bpoae Gbl HET He0BX0ANMMOCTI
3aHMMaTecs undposmsaurein. OaHako
Takol nogxon cTparervyeckm NopoYeH.
Ho HWKOMY He BEAOMbIE HOBLIE KOMMa-
HMW, BYepawHwe cTapTanbl, B OCHOBE
AEATENBHOCTW KOTOPLIX Nexar Npopbie-
Hbl€ TEXHONOTr MK, B NOBOA MOMEHT MOTYT
BbIPBATbCA BNEpPen, OCTAaBUB MPEeXHWX
NMAEPOoB pblHKa ganeko nosaau. Y no-
CnegHnx Xe MonpocTy He OKaXeTCR HW
PECYPCOB, HW BpeMeHK, 4TODblI XOTA Dbl
NPUTOPMO3UTE NOTEp) CODBCTBEHHON
PbIHOYHOW AONN.

lepmaHckas ctyauma 3D-anumaumn
Northdocks npogemoHCcTpupoBana Ha
CeBIT'2017 cncrtemy Buayanmaaumn aadH-
HblX, KOTOpas NO3BONAET YCKOPWTb W
ONTMMW3MPOBaTE NPOUECC NPUHATUA pe-
WEeHW Ha npou3BoacTee U B Ou3nece
Bnarogaps maclwTabUpoBaHWIO BLIBOAW-
MO B rpaduyeckom BUAE MHGOpMaLMK.
C "panbHeln auMcTaHuMM” nonb3oeaTelb
YBUOWT 3NeMeHTapHyie M Haubonee po-
XOO4MBYIOD KPYrOBYIO Auarpammy, a no
mepe eé "npubnumxKeHMa" CMOXeT npu
KenaHum 1 HeoBXoAMMOCTM NONYYUTb
AEeTann3npoBaHHyio WHdopMaunio no
KawA0oMy M3 COCTaBNAOLMX €€ CEKTOPOB.,
3anpocKuTE Y CUCTEMbLl BU3yanu3auuio
AONONHATENBbHBIX OaHHBIX U T. M.

HeobblvHy0 pPasHOBMAHOCTE APOHA
npuee3nyu B MAHHOBEP NpeancTasMTENn
wopmrxckoro denepanbHoro TeXHONorM-
YECKOro MHCTUTYTa. AnNnapar nog Ha3sa-
Hmem Fotokite — rnbpun kBappokonTepa
N BO3QYWHOrQO 3Mefs, OH MNOCTOSAHHO
yOepKMBaeTCca OnepaTtopomM Ha kopae
NepemMeHHoOn ANWHel. 3TO no3sonseT
rapaHTMpoBartk, 4TO AOPOH He Dyaert
MCMONbL30BaH BHE NONSA 3PeHKs oneparo-
pa, 1 Tem cambiM Kak MWUHMMYM cobnio-
CTW CEerofHAWHMe CTPOrmMe 3akOHbl O
NMPUMEHEHWIM CBepxXmManbklX neTartelbHbIX
annapaTtoe B ropogax. BpobBaeok, no
NPOBOAAM B KOPAE HA APOH MOXHO Nepe-
faBaTe 3NEKTPONUTaHWE, 3HAYUTENBHO
yBENUYMBAR NPOLONXWTENBHOCTE €ro
paboTei. A Bedb 3TaK MOXHO U MODWUNb-
HYIO CBA3b MOOEPHW3WMPOBAaTb, Noaasas
Ha cmapTdOoH NO NPOBOAY INeKTponura-
HME W HEBEPOATHBIA O0DBEM OaHHBLIX, a
3304H0 HEBEPOATHO YNPOCTMB apXUTeK-
TYPY COTOBOA CeTM U 3aWMTUBLLIWCE OT
paguonomex. B obuiem, TYT €CTe HAM 4EM
nogymars.

Ewé oaHa 3 rasexbix Tem CeBIT' 2017 —
BUPTYyaneHas peansHOCTs, B KOTOPOW
CEeroHa BO3MOXHO NpakTuyeckn Bcé. B
4acTHOCTKW, Ha credae rpynnel NTT xe-
NaroLLMe MOTnK Ceirpate B dyTbon, NoyTH
He OBurasicb C MecTa. YCTPoWCTBO, Norpy-
KALWEeES B UTPY, KPENUTCA HA TENO M PYKK
Wrpoka, Nnocne Yero oWwyuweHMs CTaHOBAT-
CA MakCMManbHO peanucThyHbiMKu... B
CBf3K ¢ aTkm KauyHapu Mopuylim, suue-
npeangenTt rpynnel NTT, ckaszan: "Msi
pobaBmnn K Hawemy KOMNAEKTY BWMPTY-
anbHOWM peanbHOCTW nNpucnocobneHms,
No3BONAIOWME OWYWATE YOAP MAYOM B
*MBOT. Tak €co30aéTCa NONHOE NOrpyxe-
HWe B wurpy. Hawa cuctema — camas
nepepoeas B MUPE Ha GerogHAwHWA
OeHs". 3Tak CKOpOo KaXablili CMOXEeT 3a-
MPOCTO MNONYYWUTE pPeanbHoe YO0BOALCT-
BMe, Byay4n BMPTyanbHbiM OGOKCEPOM,
beryuwm kabaHom wunu pabom Ha rane-
pax.

MpeangenT NTT Xupo YHypa nogenmn-
cA cBOMM BlaeHwem Byaywero BruaHeca:
"Ons Hac kpaiiHe BaxHo, 4ToObl Kaxaoe
noapasaeneHne Haweil KomnaHum morno
NOMOYL CBOMM KIWMEHTAM W 3aKasuyukam
paseuBaTte HOBble mogenu BuaHeca, oc-
BauBaTb HOBbLIE NOAX0ALI B Pa3Hbix obnac-
TAx". OgHUM M3 yAAYHBIX NPUMEPOB SAB-
naetca rpynna Dimension Data ("go4qka"
NTT), koTopas, B 4acTHOCTH, obecnevynna
y4acTHMKOB roHkn Tour de France gatym-
kami GPS, NO3BONAOWMMIK OTCNIEXWBATL
CKOPOCTb M TOYHOE MEeCTOHaxoXpeHue
Benocunegoe BO BPEMA COPEBHOBAHMS.

"LUndpposbie” nogu yxe TOXEe NOoABM-
nvce. NpAMO Ha BbICTABKE MOXHO BbiNo
BXMBMTL NOM, KOXY WHOWBMAYaNbHbIA
4un. C NOMOLWbIO HETO MOXHO OTKPLIBaTh
3amMKW, 3aBOOWMTE MALIWHY WK €30WMTh HA
MEeTPO, NPOCTO NPUNOXUB PYKY K OaTHmM-
Ky. 4TO eweé mMOXHO C NOMOLWBKD Takoro
yMna, HaegepHoe, pacckasanu Bel nydwe
BCEX NpeacTaBuTeny TpaHCHaAUMOHANb-
HbIX KOpPNopaumin U MHOTOYUCNEHHbIX
paseenok, HO, Kak Bbl NOHWMaeTe, BO
BPEMS BbICTABKW OHW HE AaBan KOMMEH-
Tapues.

Beinn 1 pazpaboTymkn, KoTOopsbie pe-
LMY OOHOBPEMEHHO pa3sBneys Nioaen n
nosabotuTecs 06 wx 3poposbe. Hanpw-
mep, Hebonbloi gatiuk PeeWin kpenut-
CH HA yHMTas3e unm nuccyape, 4tobsl Npo-
BOAWTL OMNEepaTWMBHBIA aHanM3 MouM,
loBOPSAT, OOMH M3 NOCETUTENER NNEecHyn
TyAa KOnbl, NOCNE Yero Ha aKpaHe BeiCBe-
TMnock: 'Y Bawel nowagwn auabet”.
Kcrtati, ecTe gaxe wrposas Bepcus ans
YCTaHOBKM, Hanpumep, B pectopaHax n
Ka3uHo, — A8 COPEBHOBAHMIA "B METKOC-
TH". XOTb 4EM-TO MOXHO BOCNONHWTL NPO-
WrpbILW.

KuTaiickas komnanus Huawei Tpagw-
UMOHHO NprBeana B [aHHOBEP MHOXEeCTBO
KOMMNEKCHBIX peleHwid Ha Ba3e cobeT-
BEHHLIX paspabortok. PewexHun, co3paH-
Hble el0 COBMecCTHO Donee yem C CoTHed
naptHépos, eknwouyas SAP, Accenture,
Infosys, T-Systems, KUKA, Hexagon,
Thales, Alstom u Siemens, npegHasHa4ve-
Hul ana obpaboTkn BoNbWKMX OaHHLIX,
TeNnekoMMyHuKaumin, 6aHKOBCKOW aes-
TenbHOCTK, "YyMHOro" ropoaa v ap. JIo3yHr
Huawei Ha CeBIT'2017 3By4an kak
"Leading New ICT, The Road to Digital
Transformation” ("Boarnasnas Hoseie MKT,
OOpOory K UMbpPOBOA TpaHchopmaumn®).
3TOT NO3YHT KOMY-TO MOXET nokasaTbCs
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HECKPOMHbIM, HO Huawei yxe 0aBHO OTHO-
CUTCSH K KpynHelnwmm muposbivm MKT-no-
cTasuimkam, KOTopble “penawT Bceé”.
Huawei pazgenuna CBOK 3KCNO3WUMIO Ha
TpM HacTu: BU3HeC, TEXHONOrMK W 3KOCKHC-
Tema. [Ans BuaHeca ObINW NpeacTasneHsl
"yMHBIA" ropop, "ymHoe" obpa3soBaHwe,

W "YMHAR" MeguuMHa, "YMHBIRT TPaHCcnopT.
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74 %

Bropas 4acTe 3KCNO3UUMK — TEXHONO-
rmm — Hawbonee TpanouUMOHHARs Ana
Huawei. 3gecek Gbinv npeacrasneHsl ca-
Mble paaHoobpa3aHsle MKT-paspabotku ¢
npuBneYeHnemM obaadHbIx TEXHONOMMA. W
HaKOHel, 4acTb, CBA3aHHas C 3KOCKCTE-
MO, OKaszanace HacellWeHa OemMoHCTpa-
UMAMKW  PELUEHWA, KOTOpble CO30aHbl
Huawei COBMECTHO C napTHEpPamMmun B pam-
Kax BEPTUKANLHOW KOONEpaLnUKM BO MHOMMX
obnacTax.

B xone CeBIT'2017 Huawei obtsenna
0 HOBOIW cTparteruu "Tnatdopma + IKo-
cuctema”, HaueneHHoW Ha co3gaHue
OTKPbITLIX, TMBKKMX 1 BesonacHsix uHgpa-
cTpykTypHbix WKT-pewennid. "Mnatdop-
ma" B 3TOW CTparervm BbipaxaeT CUHep-
rMi0 B3auMOAENCTBUA BbICOKOTEXHONO-
TMYHBIX YCTPOACTB 4epea obnaka, a
"Jkocuctema” — CO30AHWE BbIFOLHOW
Ans BCeX e8 y4acTHWKOB cpeabl YCToWYK-
BOrO passuTUs B TON MAKM WHOW obnactm
X03ANCTBA, HA BepTUKansHOM Kopnopa-
TUEBHOM PBIHKE U T. M.

MpeangeHT onepauvoHHOro nogpas-
Aenernna BecnpoBOOHOrQ MapkeTuHra
Huawei Uw XaH pacckazan B xoge
CeBIT'2017 0 TOM, KaKuMK €ro KOMnaHus
BMOMT KOMMmepdeckue ©GecnposBogHble
KoMmMmyHukaumw  (Enterprise  Wireless
Communications, EWC) nokonexms 2.0 w
4TO HamepeHa NpPeanpuHATL, 4TOOLI BO-
NAOTHUTE 3TO BUWOBHME B XW3Hb. B vacTt-
HOCTW, A0 Camoro nocnegHero BpemeHW
EWC (rnaBHbim obpasom, B Buge Wi-Fi)
pa3BMBannCh NOYTH WCKMYUTENBHO B
HENWMUEH3VMPpYEMBIX AnanasoHax paguo-
cnekTpa, Noka OHW He 0Ka3anuck cepbea-
HO 3aMYCOPEHHbBIMIW WA NCHEPNANnK CBOKW
TEXHONOMMHECKME BO3MOXHOCTA B HACTK
NPOCTOTH M ONEPATUBHOCTK CBA3N.

CobcTBeHHO, NnpeanoxeHne Huawei no
nepepogy EWC B ctagunio 2.0 Takoso.
Baatb obopyaosaHue LTE n ¢ HEKOTOPLI-
MW MUHUMANBHBIMI NEPeaenkam 3aaei-
CcTBOBATL ero AnA paboTel B HENWMUEH3W-
pyemblx paguopuanasodax 470, B0 wn
900 MIy, aTakke 24 1 5 MTu. B uenom B
pacnopskeHun Bnagensua nogobHoii pa-
anoceTy okaxeTtcs obuiaa nonoca 4acTtor
400...600 Mly, npeacraeneHHas OAQHO-
BPEMEHHO BbLICOKO- W HWU3KOYACTOTHLIMK
nonoawanasoHamu, T. e. 0AWNHAKOBO Mpwu-
rofHas 1 ANg BbICOKOCKOPOCTHOro obme-
Ha [aHHLIMW Ha CpaBHUTENLHO Hebonb-
LWKX PACCTOAHWAX, U ANA KpaiiHe HaLex-
HbiX [anbHOBONHLIX KOMMYHUKALMIA C
ManeiMK IHEPTONOTEPAMU B KaHane.

B kayectee npumepa NpakTMHECKOro
BONnoweHns kKoHuenumn EWC 2.0 Bwin
npueenéH waHxancknii AHwads, Kpyn-
HEeNLWWA no rpy30060pOTY NOPT MUPA, rae
BHegperune elTE ansa loT B HenvueH3wu-
pyeMom cnektpe noa3sonuno Ha 70 %
cokpatuTe obcnyxueanwmin Becnpoeon-
Hyl0 ceTk nepcoHan, Ha 30 % NOBbLICKTE
eé aHeproaddeKTMBHOCTL, obecneynTs
99,999 % HapéxXHOCTe 0OMEHa JaHHBLIMMK
npy TUNOBLIX 3aaepxkax 20 mc. B pamkax
OAHHOW CeTW OeWCTBYIOT NONCOTHW NOn-
HOCTBIO aBTOMATUHECKMX aBTONOrpy3qn-

KOB, HanaguTb yBepeHHyio paboTy koTo-
pbix B NOAoBHbLIX YCNOBMAX CpeacTsamu
Wi-Fi 66100 661 NONpoOCcTY HEBO3MOXHO. B
Kasectee npumepa B [aHHosepe 6bin
npeacTaBneH NPoMeILWNeHHLIn poboT ABB
YuMi, kKOTOpbIA peannayeTr TEXHONOrMK
NOCTPOEHUN 3AKPbLITbIX MHOYCTRMANBHBIX
coToBbix ceTeil Huawei OneAir@SmartX
Ha Base npotokona eLTE.

BTopoe nokoneHue KOMMEPYECKUX
BecnpoBOgHbLIX KOMMYHUKAUWIA, Npeano-
*eHHoe Huawei, obpaayloT Tpu kKOMno-
HeHTa: cotoBas ceTb eLTE B nnueHanpye-
MOM AManasoHe ¢ rapaHTMpoBaHHOW 3a-
nepxkoit He Bonee 10 Mc 1 cTabuUnbHBIM
KaHanom npwW OTHOCWMTENBHOW CKOPOCTW
npuémHuka u nepepatinka ao 430 km/y;
[BYXAMana3oHHas coToBad ceTk B HEeNu-
LeHanpyemom auanasone (elLTE-U, 2,4 n
5T1Tu) ¢ 3apepxkammu meHee 100 mc n
MHOrONoONbL30BaATENBCKMM KOHTpONEM
kavecTea obcnyxuBanma (QoS); yakono-
nocHan nogeuctema elLTE-loT ¢ npepens-
Ho éMkoCTbIO 50 Tic. aboHeHToB Ha Ga-
30BYI0 CTAHUMIO U BpEMEHEM HENpepbiB-
HoW paboTbl aBTOHOMHOMO aBOHEHTCKOro
MOAYNS OT OOHOMO 3NemMeHTa NTaHua 00
10 ner.

Yem rnybxe nponukaer "ymHas”
ANEeKTPOHWKA BO Bce obnactu yenoseye-
CKO# XW3HW, TeM BaxXHee rapaHTMpoBaThb
HEODXOAUMBIA  YPOBEHL HAAEXHOCTW
UMDPOBLIX KOMMYHUKAUWA, KaK MEXHENo-
BEYECKMX, Tak U 4enoBexko-mallnHHbIX, 1
MEXMAaLLWHHBIX (NPeXae BGero, B pamkax
loT). B ManHoeepe teme HGezonacHocTk B
cambiX pasHbix eé acnekrtax Obino yaene-
HO NPUCTANbHOE BHUMaHWE. 3TO OTHOCK-
nocet kKak Kk 6e30nNacHOCTW [aHHbIX W
06MaYHbIX PelleHnid, TaKk M COBEPLUEHHO
HOBbIX CMTYauWA, KOTOpPblE BO3HWKAIOT B
npouecce ungpoBM3aLMN BCEro U BCH.
Komnauusa Acronis npogemoHcTpupoBana
TEXHONOMMK COXPAHEHNA NOKYMEHTOB C
vcnone3oBaHnem bnokydeirHa. Komnauwsa
Trend Micro npeacrtaemna ueneld pag
pewennin 6e30NacHOCTM, HaUENeHHbIX Ha
Bopeby ¢ KOMNpomeTaumeld BuaHec-npo-
Ueccos, BecbMa akTyansHOW yrpo3on
nocnegHux net. MNokasaHsl TaKkke NPoayK-
Thl AN 3aWNTLI NOAKNIOYEHHBLIX K MHTEp-
HeTy aeTomobuner OT xakepckux atak u
ana opraninsauuun becnepeboiiHoi pabo-
Thl aBTOMaTU3UPOBAHHLIX habpuk.

Naboparopua Kacnepckoro nokasana
e laHHoBEpe CBOW HOBeWWNE paapaboTkn
B 06nacTn KOMNBIOTEPHON Be3onacHOCTK
¢ ocobbiM YyNnopom Ha NpPOTUMBOOEWCTBUE
ransomware (0T aHrn. ransom — BeIKYM W
software — nporpammHoe obecnevexne,
T. 8. BPEAOHOCHOE nporpammHoe obec-
neveHne, npeaHasHa4eHHoe N\ BeIMora-
TenscTea). MimeHHo aTa yrpo3a B nocnen-
Hee Bpems CTaHoBWUTCH BCE Bonee akTy-
ansHol. Ecnu B AHeape 2016 B mupe
artaku Takoro Tuna perucTpupoBanuchb
KaxXOylo MUHYTY, TO B OKTROpe — kaxable
40 c.

A BOT, K npumepy, B ANoH1M yxxe ceroa-
H MOXHO KyNuTe poBOTOB, B TOM Yucne
aHApOWAO0B, XOTA W C 3aMETHO OrpaHnYeH-
HOW (PYHKUMOHANEHOCTBIO NO CPaBHEHWIO
C chaHTacTu4eckumMmn dunemamu. OgHako
B EBpone wopuanyecknii ctatyc nogobHelx
KOHCTPYKUMIA A0 CUX NOP HEe NPOACHEH.
CnekTp COMEPHUYAWMX MHEHWA Npo-
CTUpaeTcs OT MNONHOro WX 3anpera ao
AapoBaHWsA camoynpasnfemMeiM arpera-
Tam onpegenédHelXx npae n ceobog Ha-

pagHe, K NpUMepy, G A0MALIHUMK XWBOT-
HbIMMA.

KoHewHo xe, BaxHa He Toneko poboTu-
3auums NoOBCeHEeBHOCTK cama no cebe, Ho
n eé nocnepctens. Mo oueHkam 3kcnep-
TOB, yxe K 2025 r. B KpyNHENLWMX ropoaax
CLUA moxeT BOBCE He OCTarkCs aBTOMO-
Buneit B yacTHoM BnageHun. Jliogy nepe-
cAayT Ha ynpaensemMeie poboTamu malim-
Hbl, AOCTYNHbe B NOOOA MOMEHT no
cucTeMe, aHaNnorMYHOW HblHeLWHeMY Kap-
WepnHry. JKOHOMUYECKHME BbIro4bl NO-
NODHOM CXembl, BKMNOYaA 3IKOHOMMIO
CPEACTB 1 BPEMEHW NioAeid B maciwutabax
meranonucoe, bonee 4em oveBnaHbl. Ho
ons Toro, 4Tobbl OHa cTana peansHOCTLH,
HeoBX0AMMO NPOBECTK OrPOMHYIKD NOAro-
TOBUTENEHYID paboTy — HauwHas c nepe-
Oenku AeRCTBYIOLLEro 3akoHoaarenscTea
(ocobeHHO B 4acTW OTBETCTBEHHOCTW 33
NPOUCLLECTBUA C y4acTMEM camoynpas-
NAeMbIX aBTO) M 3akaH4yMBas pa3BMTUEM
YMHOW OOPOXHOW WMHPpacTpykTypel. K
TOMY XE NPUAETCA NOMEHATb 1 LieNbid pag,
BOBCE HE CBRA3AHHBLIX G ABTOMOBMNAMM
3aKOHOB, NMOCKONBKY, K NpUMmepy, Boau-
Tenbckue npasa B CLUA ceivac — enga nm
HEe rNaeHblA YOOCTOBEPAKWMWA NTNHHOCTL
AOKYMEHT. M C OTMUpaHMEM Xe YacTHOro
asTomobunesnaneHmna um HeobBxoaumo
GypeT noAbIckaTk He MeHee yo00HY anb-
TepHaTUBY.

Kak noguepkHyn Xutocu Macyaa, re-
HepanbHeil gupekTop Jetro Berlin (rep-
MaHCKOro npeacTaBuTeNnbcTEa ANOHCKOM
BHELWHETOPrOBOW OpraHM3aumn), asTomo-
61Ny Heymonumo cobupatoT ¢ Yenoseye-
cTBa Kposasyl aanb. ExerogHo AT Ha
nnaHeTte yHocAT 1,25 MNH Xu3Hel, npu-
yém Bonee NONOBUHBI NOMMBLUIMX — HE
camu BOAUTENM U MX NAacCaXUphl, a8 MOTO-
UWKNUCTEl W Newexosl. ABToMartn3aums
TpaHCNOpTa, KaKk oxuaaeTcs onTumucTa-
MU, YKE B CAMOM CKOPOM BPEMEHW NpU-
BEOET K CHMXEHWIO 3TOro nyrawowero
nokasatens. MNeccumMucTel xe No 0BbIKHO-
BEHWIO HAMEKAIOT Ha ero BO3MOXHbLIA POCT
MU3-3a NoTeHUWanbHOro HecoBepLUEeHCTEa
nwboro "astonunota’ UNK 3anoXeHHbI
Pa3paboT4MKOM BO3MOXHBIA "ManoTnam”
WCKYCCTBEHHOIO MHTENNeKTa.

AmepukaHckas komnadusa Tesla noka-
3ana CBOW Nepeblid 3nekTpomobuns B
knacce SUV — sport utility wehicle.
MawwuHel Takoro knacca, NoANWHHbIE
BHEAOPOXHWUKM, TREOYIOT NO-HACTOALLEMY
MOLUHBIX ABUratTenen n NnpeaHa3HaqaTcs
ANA e3abl NO NepeceYeHHon MeCTHOCTH.

lepmanua, KCTaty, M3naeHa CnaByTCH-
CBOE MHXEeHepHOo wkonoi. B wacTHoc-
™, YHueepcurtet WTtyTrapra npegcrasun
paboTel LENOrO pAaa aCCOUMMPOBAHHBIX C
HUMIU KONNEKTWMBOB. K npumepy, cuctema
OONONHEHHOW peansHOCTU NO3BONSET B
peansHOM BpEeMEeHW BU3yanu3upoBaTtb
BO3AYLUHBLIE NOTOKKM BOKPYT OABMXKYLUMXCS
06BEKTOB, B NEPBYI0 04epeab aBToOMObK-
nen, A Mo4enupoBaTtk, Kak WMEHHQ
npoucxoguno AT, Ha OCHOBaHWW WMH-
dopmaun 0 GUHANBHOM MNONOXEHWK
MawmH (C Yy4€TOM TOPMO3HbIX CNeaos,
nospexaeHunin Ha o6bekTax No coceacTay
n T. n.). Opyras paspabotka — Blickshift,
KOTOpPas NO3BONAET OTCNEXWBATL OBUXE-
HWA Na3 NonbL30OBATENA WM UCNONL30BaTh
aTy MHGOPMALMIO A1 Nepeaayn, CKaxem,
"YMHOMY" MOMOLWHWKY BOOWTENS, MHTEr-
PUPOBAHHOMY B COBPEMEHHBIN aBToOMO-
bune. JocTyna kK pyneBoil KONOHKE W



neganu raza y Takoro NoOMOLLHWKE HET,
oaHako oH cnocobed obneryats ynpaene-
HWE asToMObMNeM, NOACTPaWBance NOA
Tekywmne Hyxabl BoguTens. Hanpumep,
ecnn ¢ BOKOBOW YNO4KW HA 40pory
Bble3XaeT Benocuneamct, a 4YenoBek 3a
PYNEM ero He BUAMT (NpoaonxaeT CMOoT-
PEeTb NPAMO NO KYPCY, H4TO Kak pa3 GUKCKu-
pyet Blickshift), "yMmHbIA" nomowHuk 06-
paTUT Ha HOBOE NPEensTCTBUE BHMMAHWE
BOOAUTENSA W BbIAENUT BENOCUNeaMCcTa Ha
noboBoOM CTekne npeaynpexaauim
3HAKOM, WCMNONL3ys BCTPOEHHBIA nog
noBoBOE CTEKNO KYPCOBOW NPOEKTOP.

Komnanus Hewlett Packard Enterprise
(HPE) ocoBoe mecto oTBena edge com-
puting — HOBOMY CNOBY B CTPYKTYpUPORBA-
HUWM AaHHbBIX, KOTOpPbIE HENPEepbiBHLIM
NOTOKOM reHepUpyloT Ccambie pasHoob-
pasHble anemenTsl loT. CywecTseHHas
nons Takon wHbopmauwm — “Ceipble”
OaHHbIE ¢ "yMHbIX" 0aTUMKOR, BUAEONOTO-
KK C Kamep HabniogeHns W T. N. JOMKHbI
0BpabateiBaThCA HENOCPEAGCTBEHHO HAa
nepegHem kpae (edge), Tam, rae oHa um
fobeiBaeTca. [Janee no kasHanam CBR3W
3KCNEPTHLIE CUCTEMAM W/UNN KUBLIM
onepaTopam ByayT TRaHCIMPOBAaTLEA YxXKe
CTPYKTYPUPOBaHHbLIE, MaKCHMMabHO Npun-
rogHsle Ans aHanusa v NPUHATWUS peLle-
HWIM aanHble. Mo mepe Toro kak loT cTaHeTt
BCE OCHOBAaTeNbHEe NPOHWKATL B Hally
HM3Hb, 0Bx0aAMTLCH Be3 edge computing
GyneT BCcE choxHee n cnoxHee. MNoatomy
Ham Ny4Lle 3aKpyrnsTbCs.

A Befik padblUe BCE BbIN0 Tak NpocTo...

Mo marepwanam PCMag, Euro-
news, Huawei, PCWeek, 3DNews,
ComNews, CNews.

e g

LHAG PEKNAMA
ke e o

YHuBepcaneHbiil USB-nporpam-
matop Postal 3 FULL gona mukpo-
cxem nocnepoBaTtensHOR nNamaTH,
paboTalwux no npoTokonam [2C,
SPI, SPI FLASH, MICROWIRE (MWI) 1
Gn3W-NamaT MUKPOKOHTPONNEPOB
MICRONAS, MSTAR, KB9012, kopg
RDDV003 — 1600 py6.

HOBWHKA! Mporpammartop Muk-
pocxem MNOCNeaoBaTenbHOW NamsaTH
"POSTAL 2" — 550 py6.

Mpubop "FBTest v1.1" ana obHa-
PYXEHWUA KOPOTKO3aMKHYTBIX BUTKOB B
MMNYNbCHBIX TpaHcdgopmartopax, kog
RDDV001 — 1125 py6.

(UT! UamepuTens émkoctn 1 ESR
ANEKTPONUTUYECKUX KOHOEHCATOpPOB
He3 AeMoHTaXa UX U3 NevYaTHoM NnaTtsl
"ESR-micro v4.0S1" — 3000 pyb.

Tepmoctat ALX007 Ha DS18B20 u
ATmega8 — 750 pyb.

Papunokouctpyktopel  Radio-KIT,
Arduino-Kit, MACTEP KWT, Ekits u
KitLab, zanyactv gns pemoHTa —
B8 UHTEPHET-MAFA3WHE "OECCH".

Ten.: ana Mockesl (495) 11-86-086;

(916) 029-9019.
MHTepHeT-marasmd: VWWW.DESSY.RU
e-mail: zakaz@dessy.ru

MHoOrokaHanbHas ycunurtesibHas
cTpyktypa B YM34 knacca D

A. JINTABPUH, r. Bepe3osckuii Kemeposckoii 06.

YM34

CUMNUTENb MOWHOCTKW, CTPYKTYDHO

13006paxEHHBLIN HA cxeme puc. 2, Ha-
30BEM ero BYM4, coCTOWUT M3 rnasHoro
kaHana Ha QY 6DA1, KOppekTUpyowWero
yeunutensa mowHoctin (KYM) (pmuc. 3) n
MOLWHOrO KaHana ycunenna. MowHsii
KaHan ycuneHua COCTOUT U3 yCunuTena Ha
QY 6DA2 u mouwHoro ycunutens knacca D
(puc. 4). Cymmatop Ha Bbixone BYM4
(6C4, 6C5, 6L2, 6L1) 06beanHAET curHa-
nbl, noctynawwme ot OY 6DA1, ot KYM n
OT MOLWHOro ycunutens knacca D.

CTpenku HAa PUCYHKEX YKa3blBawoT
HanpasneHne Nyt cnegoBaHns curHana,
NPUYEM MANOMOUWHBIA CUMTHAN nokasad
OOWHOYHON CTPENKOW, 8 MOLLHBIA — OBOM-

yeH ctonpoueHTHow OOC na BY. B ka-
4YecTBE rMaBHOr0 kaHana, KOTOpbli ocy-
wecTenAeT obulee ynpasneHue, nNpume-
HEH paguo4acToTHelil OY. 310 noasonAeT
noMy4YUTL KpaHe manoe Bpems peakumu
netn O0C 1 eé€ paboTy B LWMPOKOA NoNo-
ce 4acTot (o 200 Mlu).

Koppektvpylowmnin  yCUNMTENns MOLL-
HOCTKM (CM. puc. 3) npepHasHadyedH ons
"YTOYHEHWA™ CUrHana HenocpenCcTBEHHO
Ha Boixoge BYM4 (KT1). 3ror BY-yocunu-
Tenb o6nagaer BbiCokMM GbLICTPOOEHCTBN-
&M (IKBUBANEHTHbIM FDAHWYHON YacToTe
50 Mlu) » cocTomMT M3 paguo4acTOTHOro
QY 7DA1 1 gONONHUTENBHOIO NOBTOPUTE-
na Ha Tpadanctopax 7VT1—7VT6. Ero
UMNYNbCHAA BeIXOOQHAA MOUHOCTb NPEeBbI-
waet 10 Br.

TVT1-BCX53  (+108) 7R7 10 7C2-7C5 47 mx e .
VT2 - BCX56 K BbIB.7 ..TE, A5
7VT3, 7VT4 TDA1 702 K 6C15
2SC5171 T v e
7VT5, 7VT6 on3f  [7c3
(-10B) 200
s VT3 | 7vT4
7RI 7R10
K 6C7 2DA1 TR 7R12
1
7R3 47x ADSO0B5AR T .
K ON3e w12 G
6noke BYM4 7RB 1k
?RUB
7R4 1 . . r
on3 1% []7R5 =3 g8
e
Buixon KYM [Il 3K T?m 100  7R9-7R12 0,1 K 6C16

Puc. 3

HOW. BHYTpeHHuiA Beixog, yeunutens BYM4
0003Ha4YeH Ha CxemMe Kak KOHTPONbHas
To4ka KT1, koTopas BbigeneHa yTonuweHn-
emM. Hymepauws 3NeMEHTOB B 3TOW CTpyK-
TYPUPOBAHHOW CXeMe HayvHaeTca C no-
NONHWTENLHOTO UWdpoeoro npedwukca 6.
B panee onybnukosaHHbiX cxemax 6no-
ko BYM1 n BYMZ2 [1], a takxe BYM3 [2]
eCTb CBOW NPedrKChl B HyMepauuK ane-
MEHTOE — COOTBETCTBEHHO 3, 4 1 5.

OtaensHeil npeduke 7 B Hymepaumm
3NEMEHTOB Ha pUC. 3 UMEET U KOPPEKTH-
pYIOWWA  younutens mowHoctn. /[ns
cxembl MoOWHOro ycunutens knacca D
(puc. 4) BeBenéH npedwkc 8. Cneayet
0BpaTnTbe BHUMAHKWE, YTO OTCYTCTBKUE Npe-
¢ukca B HyMepaumu 3NeMeHTOR 03Ha4aeT
(CM. HKXE), 4TO 3TN INEMEHTBI HAXOAATCH
B Bnoke MYC (puc. 58 [1]).

CtpykTypa BYM4 B uenom maoeHTMYHa
CcTpykTYpe yeunutens BYM3 [2]. MpuHumn
paboTel BYM4 aHanoriyeH paborte 6Gnokoe
BYM1 n BYM2 (puc. 6, 7 B [1]) n BYM3
{pric. 1B [2]). Cam ycunutens BYM4 oxea-

OxkoHvaHmne.
Havano cm. 8 "Pagwo”, 2017, N2 6

Koadpprument nepepaun KYM Ha
YacToTax Huxke 2 My, ¢ y4ETOM BXOAHOMO
DENUTENS, PABEH ABYM:

Kyeryu = [(7R5/TR4) + 1] /[(TR1/7R2) + 1].

HawvacTtorax Boiwe 5 MIy, koHaeHcaTop
7C1 mecTHoi OOC Ha BY nepeeognT aToT
YCUNWUTENE B PEXWM C YCUMNBHWEM MEHEE
eanHULLL.

MowHelit ycunutens (puc. 4), pabo-
Tawowmin B knacce D, cobpad Ha Mukpo-
cxeme 8DA1 IRS2092S [5] u TpaHaucTo-
pax cbopku BVT3 IRFI4019H-117P [6]; ero
BbIXOAHAA MOWHOCTE aocTuraet 100 Bt
BxopgHas 4acTe atoro ycwnutens npen-
cTaenaeT cobol MHBepTUPYIOWKIA yCunm-
Tellb C BbICOKOOMHLIM BbIXO40M HA TpaH-
auctopax 8VT1, BVT2; peaucTtopel 8R4,
8R7 3apawT ero kpyTuaHy npeobpazosa-
HWA HaNpsxXeHne—TOoK,

Metna OOC (c peanctopom BRY) aana-
8T KO PUUMEHT nepesadn YyCUunuTens
knacca D:

K,.0 =B8RI/ [(8R4 x BR7) / (8R4 + BR7)] =

CTpyKkTypa W NpuHUMNGl paboTel 3TOA
0O0C Bbin NoapoBHO paccMOTPEeHbl pa-
Hee B Havane cratby. BeixogHas 4acTe
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8C15, 8C16 - 150

<1
BR15 75k

8R2110k 8VD5 8C13 | BC15 8R30 10 +40B
' | —IevDT ™
L1
= L8C17
8R31 L o1 mx
8C16 4p ¥
1 ' 8R32

K 151
s ‘ : :' K 6L1
— 5c4 0 sl vecl2 32| )8 _Lscts Laci
K on3 6 11 8R25 20 5| |wZ| [(22MKH7]01mk 047 Mk
BYM4 BR10 gy SR R L P Lo ; | Baixon
-1 BB Tl 8VDG | 8R26 47 i~ ) 8v14 ——Oné
10k 20k | 8VT2 N - . 8ct4 | 8R33 1«
y —HLCZ on3|  ons one
8R6 [ 8R7 8R28 10k| 8R29 10 e
VD2 Aons ¥ |-
| 20k 39« 1 8020 228R34 15k
ons _N BR‘.I\“ 3k 8C12 T one T VD9 -40 B

8vD1, 8vD2, 8VD9 - BZVS5C15Y,; BVT1-BCX563-16, 8C1-8C4, 8BCB-8C12, BC20 - 22 Mk X 25 B; 8VT4 - TIP31C, BDA1- IRS20928
8VD3, 8VD4 - BZV55C5V6; 8VT2-BCX56-16, 8C13, 8C14- 47 mk x50 B; 8VD5-8VD8 - MURS12073; 8YT3 = IRFI4019H-117FP

Puc. 4

CXeMbl MOLLHOMO YCUMIUTENR MONHOCTLIO
WOEHTUYHA CXeme, PeKoMEeHL0BaHHON
npoussogutenem ana IRDAUMYS [7].
Ycunutens obnapaet onpegenéHHbM
3anacom no HanpPaxXeHWuo NUTaHuS.

MaeHwiit kaHan (OY 6DA1) ocywecTte-
naeT 3ambikaHue netnn O0C Bnoka BYM4
¢ MoMoLLbD anemexTos 6C4 1 6C5, 6R5.
Curnan ¢ Beixoga QY 6DA1 vepes st sne-
MEHTLI NOCTYNAET Ha Buixod BYM4 B Touky
KT1. Oanee yepes uens OOC 6C3, 6R7
CUrHan BO3BPALLAETCHA HA WHBEPTUPYIO-
wwii Bxog, OY 6DA1, atvm 3amblkaeTcs
netna O0C Ha BY (Bbiwe 50 My, korga
KYM Tepser ycunenue).

OnHoBpemeHHO curHan ¢ sbixoga OY
6DAT NPUXO4WT WU Ha BXOL KOPPEKTUPYH-
LWEro YCUNUTENs MowHocTk Ha OY 7TDAT 1
nanee Ha TpaHaucTopel TVT1—7VTE.
COOTBETCTBEHHO MMaBHblA kaHan Ha OY
6DA1 c NOMOWLID 3TOTO YCUNWTENS "yTO4-=
HAEeT" curHan Ha Beixoge BYM4. To ecTs ©
ero Bbixoaa (7VT3—7VT6) yepes kaTywwky
WHAYKTUBHOCTK BL2 curHan noctynaer Ha
Buixog BYM4 B Touky KT1, aTum 3ambl-
kaeTca netns OOC B nonoce uvacror
50 klMy... 50 My,

Yeunutene Ha OY 6DA2 ycunueaeT
BXOAHOW CUrHan ¢ 3agaHHbiMmu AYX w
DYX 1 NnofaéT ero Ha cymmaTop ua pe-
auctopoe 6R11 n 6R12. [pyroi curHan
Ha cymmarop nocTynaeT ¢ Bbixogaa QY
6DA1. CymmapHbiil curHan nogaértca Ha
BXOf, MOLWHOro ycunutena knacca D na
IRS2092 n IRFI4019. C Bbixoaa yecunntens
knacca D 4epe3 6L1 mowHbIA CcurHan
noctynaeTt Ha Bbixog BYM4 B Touky KT1;
3TKM 3ameikaeTcs netns O0C Ha yacToTax
Huxe 50 xly,.

O603Ha4YeHHLIE BbIWE YCUMUTENLHBLIE
KaHanbl SABNSKTCA OCHOBHEIMW. HO B
OONONMHEHWE K HMM MMEInTCH ewé apa
BCNOMOratefbHelX kaHana gna aononHu-
TENLHOrO NPOXOXOEHWA CcWrHana Ha
Bbixog BYM4 B Touky KT1. Tak, yepez uens
6C7, 7R3 nopaéTtca curHan (Ha 4acrote
NepexkioyeHna 1 Bbllle) C BbIX04A MOLL-
Horo ycunutens knacca D Ha wHBepTu-
pytowmia exon OY 7DA1 (KYM). danee, ¢
€ro BbIX0Aa, 9TOT KOPPEKTUPYIWWA Crr-
Han B npoTKMBodase NOCTYNaeT Ha BLIXOA

BYM4 B Touky KT1. Bcnegctene atoro Ha
yacToTax, BAM3KNX K 4ACTOTE Nepexknioye-
HWSA, rnasHomy kaHany (OY 6DA1) Tpeby-
eTCH 3aMETHO MEHbLUWA YyPOBEHb CUrHa-
na. Ewé oguH BCnomorarvesnsHelid kadan
OpPraHU30BaH C MOMOLWLID SNEMEHTOB
6C10, 6R15. 3ta uensL NO3BONAET FNAaBHO-
My KaHany ¢ nomoulpto KYM BanaTte Ha
cUrHan, MNpoOXOAAWMA 4Yepe3 uenb C
KaTYWKOn MHAYKTUBHOCTK BL1. Takum 06-
pa3om, 3TK Lenr 3aMeTHO YMeHbWwaloT (B
HECKONbLKO pa3) ypoBeHb CMrHana ¢ TakTo-
BOW 4aCTOTOW Ha BbIXOAE MaBHOro kaHana
(OY 6DA1) n Tem cambiM Ha Beixoge BYM4
(KT1).

Cymmatop Ha peauctopax 6R11, 6R12
obbeguHaeT curHansl o1 OY 6DA1 1 6DA2,
HO OQHOBPEMEHHO W yMeHblaeT ux ypo-
BeHb. Ha Bxoq ycunutens knacca D nocTy-
NKUT COOTBETCTBEHHO MeHee 20 % u 80 %
YPOBHA curHanos ot atux OY. Uens 6R13,
6C6 AONONHUTENBHO YMEHBLUAET CUIHan ¢
TakTOBOW YacTOTOW HA BXO4e ycunuiens
knacca D.

OcHOBHas 4acTe CUrHana Ha BhIXOOE
MOLLHOFo yeunuTens knacca D coctout n3
curHana, nocTynuewero ¢ Bwixoga OY
6DA2. OBwwmit koadPULNEHT Nepenayun e
TpakTe MOLLHOro KaHana ycuneHus Ha OY
6DA2 n ycunutens knacca D, ¢ yqétom
YMEHbLUEHWA CUrHana B cymmarope, aon-
*eH bbiTk paBeH koagdrumeHTy nepena-
yn Bnoka BYM4, sapaHHOMY COOTHOLWE-
Huem 6R7 / (B6R6 + R32) = 5. MaeHwii
kaHan Ha OY 6DA1 B HeBonbluMx Npeaenax
KOPPeKTUpyeT (YyTO4YHAET) curHan Ha
BXOAE MOWHOro ycunuiens knacca D
(6R12 = 6R11). 310 CBA3AHO C HEOOX0-
AMMOCTBIO UMETh A0CTAaTOMHO Bonbloi
koadbduumeHT ocnabneHna curHana, npm-
xogsulero ¢ Beixoga OY 6DA1. B uenom
3TOT KO3 PUUMEHT aeneHus npubnuan-
TEeNbHO PaBeH KO3IQOUUMEHTY nepeaadu
MOLLUHOro ycunutens knacca D:

(6R12 /BR11) + 1 = K,.p = 5= 8R9 /
/ [(BR4 x 8R7) / (8R4 + 8RY)].

JTO 03HAYEET, YTO CyMMAapHLIA KOad-
bUUMEHT Nepenayn Tpakta — oT Bhixoaa
0Y 6DA1 po BbIxoga MOLWHOMO YCUNUTENSA
knacca D — noytw paBeH eguHMue.
Bmecte ¢ Tem, koadduumeHT nepeaaqn

oT Beixoga QY 6DA1 A0 Beixoaa KOpPEKTU-
PYIOLLEro YCUNUTENH MOLUHOCTW pageH 2
(Kycxy = 2). Mpw 3TOM rNaBHLIA KaHan Ha
OY 6DA1 o6nagaeTt npuoputetom (2 > 1)1
MoxeT 3hEPeKTUBHO KOpPeKTUpoBaTb
curHan Ha seixode BYM4 (B Touke KT1) ¢
nomouwbo KYM, B 4yacTHoCTK, B oBnacti
4acToT, rAe Ka4ecTBO YCWUNEHUa yocunuTe-
nqa knacca D cywecTBeHHO CHUKABTCA.

OpgHako 31O BEPHO TONBKO B TOM Chny-
Yyae, ecnu ycunutens paboTaer B IMHEN-
HOM pexume. Ecnm xe yeunuTens pabota-
€T B pexumMe 8030y aeHWA MK orpaHnye-
HWA, TO 3TO IKBUBANEHTHO PE3KOMYy yBe-
NUHMEHNIO YyCUNeHus (MHoro 6onblue enu-
HWLUBI) B TPAKTE MOWHOMO KaHana ycuwne-
HMA. Kak cnegcrene, rmaBHbid KaHan Ha
QY 6DA1 He byaeT o6nanaTte CyWeCTBEH-
HBIM NPUOPUTETOM K HE CMOXET adpdek-
TMBHO KOPPEKTUPOBATL CUTHAN HA BbIXOA4E
BYM4,

MNpUopuTeT MaBHOro KaHana Ha 3ambl-
kaHue netnu OOC BO MHOIOM 33BUCUT OT
KOs puumeHTa nepepadn  ycunuTens
KYM (K, kym = 2). MNoHATHO, 4TO Yem Hone-
we ero koadhdUUMeHT nepenaqn u Gonb-
we eMKOCTL kKoHgeHcaTopoe 6C8 n 6C9,
TeM nydwe v 3gpPeKTUBHER rnaeHbii
KaHan MOXeT KOPPeKTUPOBaTh (YTOUYHATL)
curHan Ha Beixoge BYM4.

Takum 0bpazom, nony4eHa cxema ycum--
nvTens, B KOTOpPoM obecneynBaeTcs pea-
NM3aursa HEKOTOPLIX NpeaenbHbIX KpuTe-
pues: kpaikHe manoe BPMN OOC, ctonpo-
ueHtHas O0OC Ha BY. OgHako B 3ToM ycu-
NWUTENE OTCYTCTBYET cTonpoueHTHas O0C
Ha HY (1. e. Ha 3BYKOBbLIX 4acTOTax), a npe-
LW3NOHHOCTE (TO4HOCTe) OOC oTHOCK-
TEenbHO HWM3kad, 4yto obycnoesneHo Gonk-
WAM HENUHERHBIM CMrHaANOM Ha BbixOOe
QY 6DA1. Kpome Toro, o6uymii 3anac ycu-
nexqus g netne OOC BYM4 oTHoCHMTENBHO
man.

KpaiHe manoe BPIN OOC npu ctonpo-
ueHTHoin OOC Ha BY nossonset npume-
HUTb NOAOOHLIA YCUNNTENL KaK OOWH K3
BAPWAHTOB BHEWHEro YCUNWUTENa MOLL-
HOCTK (BYM4), 7. e. KaKk MOLLHLIA yCunn-
TensHbIn KaHan ans YM3Y4, koTopslin onyBb-
nukosaH B8 [1] (cm. Tam puc. 5). B Hém
rnaBHbld kaHan Ha OY DA3 zamuikaeT



netnio OOC Ha BY, koHTpONUpysa curHan
Ha Bbixoge YM34 B Touke KT2, n ogHospe-
MEHHO ynpaenaet 6nokom BYM. Mpeum-
3WOHHBIN ycunuTens Ha OY DA4 okon4a-
TensHo GopMmupyeT (YTOHHAET) BEIXOAHON
curHan YM34 (B Touke KT2) ucxons w3
CBOE NPEeuM3NOHHOW, CTOMNPOLEHTHOW
kak Ha BY, Tak m na HY, runepraybokoi
obuwen O0C.

Kaxpobtia us OY DA4, DA3 u 6DA1 "Hop-
ManuaMpyeT” curHan B TO4KE NOAKNKYe-
HWAa ceoei OOC 1 oBnanaer ycuneHmem B
70 nb Ha yactote 20 kly. OBwmA xe
koaddprumenTt younenun B netnax O0C, ¢
YY4ETOM TPEX paano4acToTHbiX OY 1 moul-
HOro ycunutens knacca D, cocTtasur
okono 3 x 70 + 30 = 240 nb.

Puc. 5

Ycunutenu B 6nokax NYC (puc. 58 [1])
n BYM4 aonkHbl UMETb WMAEHTUYHLIE
K03 drUMEeHTbl Nnepeaayv, MPUYEM C y4é-
TOM YCUIEHUA NPENBAPUTENBHOrO YCUIKN=
Tenna obuiee ycuneHMe A0NKHO ObiTk pae-
HO K,; ymay. CooTBETCTBEHHO Ana Gnoka
BYM4 nony4aem cooTHOLLEHWE

R17 / [(R15 x R16) / (R15 + R1B)] x
x[6R7 / (R31+ BR6)] = K,eymzs = R33 / 2R10.

B atux ¢opmynax otHowenue R17 /
/ [(R15 x R16) / (R15 + R16)] 3apaéT ko-
acdduumeHT nepenaun (ycuneHwe) npea-
saputensHoro ycunutens (OY DA1 u QY
DAZ2) e 6noke MYC.

YactoTel cpesa neti OOC B 6noke
BYM4 1 OOC B 6noke MYC nonxHel BeiTe
paBHbl NPW PaBEHCTBE 4YETbIPEX NOCTO-
AHHBIX BDEMEHW!

R33 x C17 = R30 x C16 = 6R7 x 6C3 =
=B6R2x 6C1.

CooTseTcTBEHHO YacToTa cpesa YM34

Fepesa= 1/ (2 x R33 x C17) = 100 kl'u.

Kak v B NnpeapiaylmMx BepCuax BbIHOC-
HbIX ycunuTenel MowHocTM BYM1,
BYM2 [1], BYM3 [2], ycunutens BYM4
UMeeT nBa Bxoaa: OCHOBHOW Bx0[, (WMH-
BEPTUPYIOWMA) WM YTOYHAIOWWA BXOL
(HenHeepTUpywwmii). OoHako Ha cxeme
UMEIOTCA Kak Bbl TPWM BXOfa: Ha Nnesbie
BbIBOAbLI pe3uctopos 6R1 n BR6 nonaéT-
CH MOEHTWYHBIA CUIHaN OT OQHOro NCTOY-
HUKa ¢ Beixoaa DA2 (puc. 5 B [1]) 4epes
pasHble AONOMHUTENbHLIE Pe3ucTopbl —
R31 un R32.

BeaycnoeHo, ycunutens BYM4, npen-
CTaBNEHHbIA Ha puc. 2, MoxeT paboTaTtb K
cam no ce6e, T. e. 6e3 AONONHUTENBHOW
ynpasndaiowWwein cTpykTypsl Tuna 6Gnoka

NyC. B atom cny4ae curHan cnegyet no-
AaTh B TOYKY COBAVMHEHMA NEBbIX MO CXeme
BLIBOOOB peancTopoe 6R1 1 6R6 (Bxog 1),
a neeblid BIBOA, pe3ucTtopa 6R3 (Bxop 2)
cnenyet coeamHuTe ¢ ON3.

B ka4ectBe MCTOYHWMKA NWTAHWA Ha-
npsxeHnem +/—9 B moxeT ObITb npume-
HEH Nobon A0CTATOYHO KaYeCTBEHHbIK NC-
TOYHMK NTaHWA. N8 KOpPEeKTUPYIOWEro
BY-ycunutens uenecoobpasHo npume-
HEHWEe OTAENBHOrrO ABYXNOAAPHOrO NCTON-
HWKA NUTaHKWA Hanpsxedwem +/-9...10 B
npv Toke 8o 1 A, NPU4EM OH MOXET ObITb U
HECTADMNM3UPOBAHHBINA.

OnemenThl GUNETPOB NUTAHWA YCUNK-
Teneft (cm. puc. 2) nokasaHbl kak Obl
OTAENBbHO W pacnonoxedsl cnpaea o7

Puc. 6

OCHOBHOW Cxembl. B peansHOR KOHCTPYK-
umMu kKoHpeHcatopel 6C11—6C20 pacno-
NOXEeHbl B HENOCPEACTBEHHOW BAM30CTH
oT COOTBETCTB)‘IOI..LI,M){ yCMﬂMTEﬂthIX
y3nos. Bce koHpgeHcaTopbl B ycunutene
BYM4 — kepamunyeckwe, 3a MCKNIOYEHW-
em 6C11, 6C12 (okcuaHwie) n 8C19 (nné-
HOMYHbIWA).

CnegyeT NOA4EPKHYTE, Y4TO BCE KaTyLU-
K1 MHAYKTMBHOCTK B Bnokax, kak MYC, Tak
1 Bcex Bepcuii BYM, Yepes koTopble npo-
TEKaeT MOLLHBLIA BbixoaHoW Tok (L1; L2; L3;
3L1;4L1;50L1;6L1), MaeHTU4HBI, 8 UX 0nNK-
caHue nado B [1]. OgHako ana ycunuTens
BYM4 210 BEPHO TONLKO B TOM Cny4ae, ec-
nn 6yaet otcyTtcteoeats RC-uens 6C10,
6R15. MNpwu HAAM4YMKU TAKOK Lenu pe3ncTop
6R15 noakno4aldT K OONONAHWUTENbHOW
obmoTke.

KaTtywka uvHAyKTMBHOCTK BL2 cnyxuit
ONA YBENNYEHWA BbIXOAHOrO CONPOTUBNE-
HWA KOPPEKTUPYIOWErO YCHNUTENS MOLL-
HOCTM Ha yacToTax Bbiwe 10 MIu. 371a ka-
TYWKa MMEeeT HN3KyI0 40BPOTHOCTL 1 pac-
cyMTaHa Ha Tok ao 2 A. B kpaliHem cnyvae
BO3MOXHO NPUMEHWUTE KaTYLUIKY MHOYKTHUB-
HOCTHW Tunopaamepa 1206 ona noeepx-
HOCTHOrO MOHTaXa.

PaccmoTtpum paboty 6Gnoka BYM4 npw
neperpyske, T. €. pexum paboTel yeunu-
Tena Npyv orpaHnHeHnK curdana. ObbivHO
orpaHudeHne curHana npoucxoauT Ha Bbi-
xone YM34 (T. e. no NUTaHWI), 4To Heob-
X0OMMO Ona GOpPMUPOBAHWA NpeaenkHO
BO3MOXHOIO BbIXOOHOro HanpskeHus. B
cnydae ¢ BYM4 orpaHudeHne curHana
npoucxoavT Ha Bxoae 6noka B ycunutene
Ha OY 6DA2.

3necb nNpUMeHEH BbICTPOAERCTBYIO-
wmin OY ADB065, oH BECEMA KAYeCTBEHHO
OCYLWECTBAAET OrpaHnyeHne CBOEro Bbl-
XOQHOro curHana no amnautyae. Mouwl-
HBIW yeunuTenk knacca D ycunueaeT ator
OrpaHnYeHHbIR CUrHAaN, HO NPKW 3TOM cam
B PEXWM OrPaHWYEHUS He BXOOMT.

Ha nocnefyiowmx wnmocTpaumax no-
ka3zaHa pabora BYM4 npw orpaHun{edmn
curHana ¢ yactotor 1 kly B BUAE ocumn-
norpamm ¢ akpada ocumMnnorpacga OWON
DS7102V. Kaxpas rpynna COQEPXWMT nNo
MATL OCUMNNOrPaMM, M3 HUX TP — CUHEe-
ronyboro useta, OHW XapakTepusyioT
pexum pabotel OY 6DA2. BepxHAas 1 HAX-
HAA NpaMbie NTUHWUK NOoKa3kIBAKT HaANpya-
KeHne Ha wuHax nutaHua OY 6DAZ, a

TpeTbs (C GOPMOI CMHYCOWAbLI) — BbiXO4,
atoro OY. Ocuwnnorpammbl KPacHoro u
KENTOro UBeTa — COOTBETCTBEHHO BbiX04
yeunutens knacca D » BbIxo4 rMaBHOMO
kaHana 6nhoka BYM4 (OY 6DA1).

Ha puc. 5 npueenets ocumanorpam-
Mbl Npr paboTte BCcex BHYTPEHHWX KaHanos
B NMHEAHOM pexume. Ha ocumnnorpam-
Max puc. 6 1 puc. 7 nokaszaH pexum
paboTul, roe OY 6DA2 HauyvHaeT paboTtats
B pexume orpadudeHws. Ho apgecs rnas-
HblA KaHan Ha OY 6DA2 BoIABNAET 3TN He-
raTMBHbIE M3MEHEHWA B yCunutTene w no-
faenseT HeodXoAMMBbIA AONOJHUTENbHBIA
curqan. Ha puc. 8 nokasaH pexum pabo-
Tbl, rae Ha Bbixoge OY 6DA2 Bo3HWkaeT
fonewoe orpaHuyeHne curdana. fna
yoo6ctea HabnwoaeHua (pvc. 8) curHan
(ocumnnorpamma kpacHoro usera) Ha
Bbixoae ycunutena knacca D wHeBepTupo-
BaH.

[masHbIi kaHan Ha OY BDA1 3pech yxe
HE MOXET NONHOCTLH KOMMEeHCWUPOBaTh
CUNbHOE OrpaHuyeHwe CUrHana Ha Bbixo-
ne OY 6DA2, tak Kak OH cam BXOAWT B
pexum orpaHnyeHmns. CoOoTBETCTBEHHO Ha
BXOA MOWHOro ycwnutena knacca D
noCcTynaeT OrpaHWY4eHHbliA CurHan, KoTo-
PLIA OH K ycunueaeT (MacwTtabupyer). C
BbIXO4a ycunutena knacca D atoT mouw-
Hblii CKMrHan NocTynaer Ha BbixoAa Gnoka
BYM4 (KT1) n panee Ha Bbixop 6noka NYC
(KT2).

Ha Bpems orpaHn4YeHus 3Toro curHana
(puc. 9) rnaeHbIin kaHan 6noka BYM4 (OY
6DA1), rnaeHblil kaHan Gaoka NYC (QY
DA3) W nNpeuranoHHbil ycunutens (OY
DA4) BXOAST B peXUM OrpaHuyeHus. 310
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3HAYMT, 4TO KOHTPONbL runeprnybokoi
obuern O0OC 3a pexumammu paboTbl Boex
BHYTPEHHWX KaHANOB YCUIMTENs BbIKNO-
yeH. Mocne ycTpaHeHns neperpyskn ycu-
nnTens (1. e. yMeHbLUeHWs BXOAHOIO CUr-
Hana 0o HOMWHANLHOIO) BCE BHYTPEHHWe
KaHanbl YCWUNUTENA BO3BpallalnTca B
pabo4rin pexmm.

Puc. 9

3pecs OCUMNNOrpamMmbl KPAcHOro u
XKENTOro uUBeTa NOKa3biBalOT CUrHan Ha
BLIXOge 6Gnoka BYM4 (KT1) u Ha Beixoge
rnagHoro kanana bnoka BYM4 (OY 6DAT).
Oniopel cuHe-ronyboro LBeTa xapaktepu-
3yI0T pexumM paboTbl rMaBHOro kaHana B
6noke MNYC (OY DA3) M npeunsnoHHOro
yennutena Ha OY DA4. OHu ans ny4wero
HabmopeHUa CABWMHYTHI BBEPX U BHU3 Ha
TPW ANEHUA.

Ha puc. 10 nokasana paboTa ycunute-
N[ B pEXUME Manoro curHana npy ncnboita-
HWW BXOAHBbIM CMFHANOM TUNA MeaHap Yac-
ToTol okono 10 kI, OcumnnorpaMmel Kpac-
HOrO UBEeTa NOKa3bIBAOT CMrHanN Ha BeIXOAe
onoka BYM4 (KT 1), a cuHe-rony6oro v xen-
TOro UBETa — HA BbLIXOAE MOLUHOIO YCHUAN-
Tena knacca D w Ha Beix0Ae raBHOrQ KkaHa-
na 6noka BYM4 (OY 6DA1). Ona nydwero
HabntopeHus cuHe-ronybas ocuMnnorpam-
Ma COBUMHYTA Ha OHO NeneHue BBepx.

Janee npeacraeneHa MeToamka name-
peHuii, nogobHas Toi, koTopas npuseae-

Ha paHee B cTateax [1, 2]. Becbma yaobHo
CPaBHUTL AaHHLIE ocuMnnorpammel (dan-
nbl) ¢ aHanorudHbiMk K13 [1, 2]. Cokpa-
WEHHbIe 0003HAYEHWA B HA3BAHWKW KOH-
KkpetHoro rpaduueckoro gaina, BManMmMsie
HA CKPWMHAX HMXE OcuMNnorpamMmm, xapak-
pexum

TEepU3yioT COOTBETCTBYIOWWA

U3MEPEHUIA.

Puc. 10

CooTteerctBeHHO MK14 — Bepcua ycu-
nTens, obo3nadeHve 209284019 ykasbl-
BAET Ha TWUMN BbIXOOHOrO Kackana ycunure-
na, 06o3HaveHna PUS unn BUM xapakre-
PU3YIOT Mamepedua B Bnoke NMYC wamn
BYM. O6oanayeHus SIN unm MEAN xapak-
TEPU3YIOT PEXMM N3MepeHuid Npy nopaYe
Ha Bxoa YM34 cuHycounpaansHoro curHana
(10 klu) vnu curiana meanap (50 klu).
Obo3Ha4eHna RX mnu R4 8 koHue daina
XapakTepuayiT pexuM WN3MepeHUA —
YM34 bea Harpyakum (RX) mnn ¢ nogkno-
4EHHOIM Harpy3koi conpoTueneHrem 4 Om
(R4).

Ans nyqwero otobpaxeHusa npu name-
PEHUAX CUrHANOM MeaHap OAWH M3 Nyden
(cuue-ronyboid) cmewdH Ha opHO pene-
HWe eBnepén (Bneso), a ero napameTtpobl
yKa3aHbl B TEBOM BEPXHEM yrny.

CnenyeTt OTMETHTB, 4TO NPV aHanorn4-
HbiX U3mepeHnsax B BYM1—BYMS3 [1, 2]
UCNONbL30BaH CUHYCOUOANLHBIA CUrHan
vyactotonn 20 klu. B pgaHHOm ycunutene

BYM4 Ha yactoTax ewlwe 10 kly napamer-
Pbl CUrHaNa Ha BbIX0AE MOLWHOro yeuanTe-
na knacca D CywecTBEHHO YXyOLWAOTCA.
3T0 CHWXaeT HeNCKAXKEHHYH BbIXOLHYKO
MOLWHOCTE Ha YacToTax eeiwe 10 ki,
CurHan Ha BbiXOoAe rnaBHoro kadana
BYM4 OY 6DA1 xapaxktepuayer Ka4yecTeo
(TO4HOCTL) curHana e To4ke KT1. B obuwem

4, Yo nacca

cny4ae 30eCb MOXHO OTMETWUTb, 4TO B CUr-
Hane Ha BbIXOOe rMaBHOoro kawana BYM4
OY 6DA1 aBHO NPUCYTCTBYIOT apTedakThl,”
T. €. PasnMYHbIe MCKaXEHWA, BKNKDYAA CUr-
Han ¢ TAKTOBOMW YacTOTOW. ITO CBMAETENb-
CTBYEeT 0 TOM, 4TO KadyecTBo paboTw
BbLIXOAHOrO Kackaga ycunutens knacca D
CYLLLECTBEHHO yCTynaeT Kka4ecTsy paboTw
BbIXOOHLIX Kackanos BYM1, BYM2, BYM3
[1,2].

OOHOBPEMEHHO C 3TUM CWUrHan Ha
Bbixoae rnasHoro kadana MNYC OY DA3
XapakTepuayeT Ka4ecTBO (TOYHOCTL) Cur-
Hana B Todke KT1 {cm. ocumnnorpammb
cuHe-ronyboro ugerta B atux xe dainax).
Ypoeenb curHana Ha ebixone OY DA3
HAMHOTO MEHbILE YPOBHS CUrHana Ha Bbl-
xone QY 6DA1, v npwu 3TOM CcurHan bonee
NnMHeeH. JTO 03HadYaer, 4To CcuMrHan Ha
shixone YM34Y (B touke KT2) obnapaet
HAMHOro BonbLIER NMHEMHOCTLIO NO OTHO-
WeHu K curHany B Touke KT1. BaxHo oT-
METWUTb, Y4TO YPOBEHb CMrHana Ha BbIXoae



npeuusmoHHoro ycunutena Ha QY DA4
BECbMa Man (T. 8. Ha BCex pucyHkax ¢ 0bo-
3Ha4eHnem PUS) 1 He 3aBUCKT OT pexunuma
W3MEDPEHUIA.

3necb ynobHo oueHUTe paboTy paaHeix
sepcuii Gnokos BYM. Ecnu cpaBHWTh
rpynny BYM1, BYM2 u rpynny BYMS3,
BYM4, To BUOHO, 4TO BO BTOPOW rpynne
kaxpbin BYM umeer 8 cBoeild cTpykType
ABA AONONHWTENBHBLIX YCUNWTENNA: COOT-
percreeHHo S5DA2 (mnw 6DA2) 1 koppek-
TUpyWwmin BY-ycunutens cpeaHei Mou-
HoCTW. 3JT0 0O0yCcnoBAeHO Tem, 4TO
adpdekTBHOCTL gericTeua OOC B nepeoi
rpynne HamHOro Bbille B CPaBHEHWMW ©
rpynnoin BYM3, BYM4, 4T0 CBS3aHO C
BbICOKMM ObLICTPOOEWCTBMEM MOLLHOIO

BbIXOQHOMO Kackaga B ycunutenax BYM1,
BYMZ2.

Ecnu cpaBHuTe pasnnyua B paboTe
BYM3 1 BYM4, T0 OHWX B OCHOBHOM CBA3a-
Hbl ¢ HEOBX0AUMOCTEIO Bonblwero sanaca
BbIXOAHOW MOLWHOCTWN B KOPPEKTUPYIOLLEM
ycunuTene, Kotopsii umeetca B BYMA4.
Kak cnepcteue, apneck Tpebyetca BbicTpO-
OeAcTeylOWWA W 3Ha4MTensHo Gonee
MOUWHBIA BY-ycunutens, Aonyckawwui
paboTy HAa HU3KOOMHYKD Harpyaky. 970, B
nepeytlo o4epenb, CBA3AHO ¢ GONbWWM
BPI OOC B ycunutene knacca D.

Takum 06pasom, MoxHo caenate 0606-
wawowmin eeisog, 410 B YM34 Ha ocHose
MHOMOKaHanbHbIX YCUNUTENbHBIX CTPYKTYP
CO CTONPOLUEHTHOM runepraybokoin OOC

KoMnakTHbIA ABYXKaHaNbHbIN
YM34 ¢ mMnysibCHbIM UCTOYHUKOM

nMUTaHNA

A. BYTOB, c. Kypba SipocnaBsckoii 06n.

0 CPaBHEHWIO C WCTOYMHMKAMMW NnTa-
HUS HA OCHOBE CETEeBOro MOHMXAI0-
wiero TpaHcdopmaTopa Tak HasbiBagmble
UMMyNbCHbIE 0DObIMHO WMMelT OoNbLIWIA

ro TpaHcopmaropa v BoINpAMUTENW AR
noay4eHna AByX NOCNeAHWX 3HA4YeHWH
HanpaXeHua paccymTaHbl Ha HebONLLLOR
TOK, MO3TOMy ana Toro, 4To6oi WMKUM

NOCTUraloTCA BECbMa BbLICOKWE KayecT-
BEHHbIE XapakTepucTukn, [laxe B Tom ciy-
Yae, ecnu napameTpbl MOLHOMo Bbi-
XOOHOro kackaga ycunutensa knacca D
OTHOCUTENbHO HW3KWe, ocobeHHo Ha
BbICOKMX 3BYKOBbIX MacToTax. 370, BNpo-
Yem, He UCKNKHaeT NPUHATUS MEP B MMHU-
MH3auMK NoOMex 0T CMNBHOTOYHBIX Lenen
¥YM knacca D, 4T0 gmoctvraeTca paumo-
HanbHbIM MOHTEXOM W 3KpaHWPOBAHWEM.

NMTEPATYPA

7. IRDAUMTS. Datashest. — URL: http://
www.alldatasheet.com/datasheet-pdf/
pdf/519482/IRF/IRAUDAMP7S.htmi
(14.02.17).

obmoTKamK Ana nony4eHna 3HadYeHuin
HanpaxeHma +12 w -12B. 3tm nOBe
0BMOTKM YOANA0T, 2 HA UX MECTO HAMATHLI-
B30T NATE BUTKOB CNOXEHHOro BTPOE
obmMOTOYHOro npoBoAa AWAMETPOM
0,33 mm. Hoeasa obmoTka oboaHaveHa Ha
cxeme pumckon ungpon V. EE coean-
HAIDT nocnegoeatensHo ¢ obmotkon I,
KOTOpan paHee MCnonsL308anachk C BLINPA-
MuTeneMm Hanpsxkenua +5 B. Mpw npa-
BWILHOM COEAMHEHMM CYMMaPHAA NHOYK-
TUBHOCTL 0bmoTok Il u IV ponxHa BeiTe
6onble WHAYKTUBHOCTM Kax[ol M3 HUX.
MNepepenaHHbii TpaHcdopmatTop ycTa-
HABNMBAKOT HA €ro MecTo Ha MOHTaXHOH

KN4, medHbwne maccy W rabaputbl. MOXHO OLINO NCNONL30BaTL ANA NUTAHWMA  nnate.
1XP1 D1-D4 1N4007 |1C2 0,01 wkx 1000 B T T
LF2 " R2a74] D6 HER107
all x1 g200mik| K W (=} 3 I 1 D10 SRP300K L11.5 meTH 1R21 18k
2 [lo.1 wx 4 L4 IC1 TEA1521P il 4;:: o VYT /!
T |x~275B . Y & ! | |\-"|;
=
£ 1 6 |2 4 3 1¢s Ro ,5 T v [+1c21 RQ;,:; 0%;0
— — 1 M = =
1R20 3,3 R1 470« T E Z o2z ms2t] 100N
R1I01k|R4 1k|x508 =°K = m=
i Ll LR 4]
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€1 |+ RS i 7 |4 D& TN4148 { :
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400 B 1 I I T _1_0,22 Wik C62200x-4008 | - 20 pg BZS5C-11
/ / I
c3 c4
0,047 Mk

Puc. 1

OpHako ona nutaHms YM34 kak B camo-
OeNnbHbIX, TaKk U B NPOMBbILLNEHHBIX KOH-
CTPYKUMAX UMNYNBCHBIE MCTOYHWUKK NUTa-
Hua (MKWMN) wcnone3ylotcs HevacTo. B
Obiible BpeMeHa MHorme u3 Hux Obinu
OTHOCUTENLHO A0POroCTOALMMM, HEeHa-
AexHbIMK, paboTann Ha OTHOCWTENbHO
HW3KOM 4acToTe npeobpazoBaHng, Bbiu
MCTOYHUKOM 3aMETHbIX MOMEX ON8 3BYKO-
YCUAUTENbHBIX YCTPOWCTB. CoBpemMeHHbie
MM moryT BbiTe NWILEHbI HEQOCTATKOB
npeawecTBeHHUKOB, U WX NPUMEHEHWe B
¥M34 He Bbi3biBaeT Kakux-nmbo TpyaHo-
CTEN.

Ang nuTanus npepnaraemoro BHUMa-
HUKD vuTatened YM3Y Geino petseHo
ncnonb3osate rotosbid MMM © mapkm-
poekoin "DVDS909A" (ot DVD-npourpsl-
BaTtena Akai A-4191). Ero HoMuHanesHana
MOWwHOCTL — okono 20 Bt, BbixogoHoe
HanpsxeHue — +5, +12n -12 B. K coxa-
NEHWIO, BTOPWUYHbIE 0BMOTKM MMMYNbCHO-

300 @

YM34, ero npuwnocs HemHoro nopabo-
TaTe: Nepegenarts WMMNYNLCHLIA TPaHC-
dopmarop, 3aMeHWTE HEKOTOPbIE AeTa-
n, noGaBnTb HECKONLKO HOBbIX. Cxema
nopaboTaHHoro yCTpoicTea nokasaHa Ha
puc. 1. To3uumnoHHbie 0603HAYEeHWA
heTaner COOTBETCTBYIOT MapKUpOBKE Ha
nnarte, BCe 3NeMeHThl ¢ 0603HaYeHnaMN,
OTCYTCTBYIOUMMIW HA CXeme, yaaneHsl,
0603Ha4YeHMA AONONHUTENLHO YCTaHOB-
NEHHbIX AeTanel Ha4YMHaKwTCA ¢ Npeduk-
cal.

WMmnynbcHbld Tpancgopmatop T1 go-
pabaTtbiBaloT, He pas3bupas MarHMTonpo-
Bon, — Bnaropaps OTHOCUTENLHO GOoNb-
WWUM 3a30paM B €ro OkHax W OTKPLITOR
CEeKUWOHMPOBAHHOW KOHCTPYKLUMW KaTyLl-
KM 3TO He Bbi3blBAET 3aTPyAHEHWA.
O6moTka | HamoTaHa B ABYX KpaWHWUX Cek-
umax, obmotkn obpatHoi ceaam () wn
BeIXOAHOro Hanpskedws +5 B (I} aaun-
MaIoT N0 OAHOW CeKLUMK, eLLE oaHa 3aHATa

Yrobbl ymectuts MKWM B BoiDpaHHbIR
A9 KOHCTPYKUMKW KOpNyc, ero nnata yko-
poyeHa 4o 81 mm (WwMpwHa ocTanaco
npexHern — 46 mm). [1na aToro ¢ Heé npm-
LWNOCh YAANMTh KOHTAKTHLIE THE303 1 aep-
Kartenb nnaBkoi scTasku., Bmecto no-
cnenHen Obin YyCTAHOBNEH NPOBONOYHLIA
peanctop 1R20, koTopbid Byner Beinon-
HATb 88 PYHKUWIO, 8 TaKXe AONONHUTENb-
HO OrpaHW4MBaTb WMMMYNbCHLIA TOK B
MOMEHT Noaadn Hanpaxexwa cetn 230 B.

OeyxobMoTOYHbIA  agpoccens LF2,
ObICTPO NPUWEALILWIA B HEroAHOCTb M3-3a
MukpoaedopMaumii NnaTel, 3aMeHEH aHa-
norudHeiM. Peanctop R1 2ameHEH peawc-
TOPOM TAKOr0 e HOMWUHANA C MOLLHOCTRIO
paccesHua 1 BT. MNapannensHo oKCWUAOHO-
My KoHAeHcaTopy C5 noaknioyéH kepamm-
yeckuin 1C20.

Bce anemeHTsl, OTHOCSLWMECA K BLINPA-
MUTENSM HanpsaxeHus +12 1 —-12 B, u
NOAKNOYEHHBIA NapannensHo KoHAeHca-
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Topy C8 HarpysouHbiii pesuctop R11
conpotuenedvem 150 Om ¢ nnaTel yoane-
Hbl. Bmecto amopa Wotkw SR360 (D10)
YCTaHOBNEH ObICTPLIA BBICOKOBONLTHBI
kpemHuessln anog SRP300K, a smecTto

BeHHblit MOH. KonpgencaTopel 1C20, 1C21
— Kepamuyeckue Ans NOBepPXHOCTHOro
moHTaxa (SMD), npunasHbl K BbiBOOEM
COOTBETCTBYIOWMX OKCUAOHBLIX KOHOEHCa-
TOPOB.

C4 0,47 me

TaxHoro nposoga B8 [BX-usonauumm,
HamMOTaHHbIX Ha KONbUEBOM MarHMTonNpo-
BOOE BHEWHWM gnametpom 15 mm wm3
HMW3Ko4YacToTHoro ¢epputa. Crabunu-
TpoH BZV55C-11 zamenum nobbim K13
1N4741A, TZMC-11, KC211K, 2C211XK,
a ceetoanon RL513-YG413 3enéwnoro
LueeTa ceevyeHusa — nobbiM aHANOMMHHBLIM
HenpepLIBHOro ceBeYeHua 6e3 BCTpoeH-
HOro pesucTopa, HanpumMep, W3 Cepuu
KiMMa3s.

MNocne onucaHHOW A0PaboTKM Ha Bbi-
XOOe WMMNYNbCHONO WCTOYHWKA MWUTaHWA
dopmupyeTca cTabunuanpoBaHHoe Ha-
npsxeHue okono 12 B npu Toke Harpyaku
0o 1,5 A. MonTtaxHas nnata gopabortad-
Horo MWM noka3aHa Ha puc. 2

Cxema pgByxkaHaHaneHoro YM3Y4
npencrasneHa Ha pyvc. 3. Ero ocHoea —
MHTEerpancHaa mukpocxema KIAB207K,
npencTasnaowLan cobon ApyxKaHanbHbIA
OBYXTakTHeid YM34Y ¢ oaHononspHbim
nuTaHnem. E& HanpsxeHwe nutaHMa mMo-
*eT BbiTe mobbim B npepenax 6...15 B,
MakcumManbHas BbIXOAHAA MOLWHOCTE —
okono 5 BT B kaxpom kanane, Makcw-
ManbHas paccemBaemMas MUKDPOCXEMOWM
MOLWHOCTE — 12,5 BT,
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Puc. 3

okcuaHOro koHpeHcaropa C8 (2200 mkd,
10 B) — «kongeHcatop EMKOCThIO
1000 mk® ¢ HOMUHANBHBIM HANPAXEHWUEM
16 B. Takoli xe KoHAeHCaTop YCTaHOBNEH
Ha mecto C10, KOTOpPbIA NPULWLINOCE Nepe-
ABWHYTL HAa ocBoBogMBLUEECA MEeCTO Ha
MoHTaxHoi nnate. MNapannensho C8 npwm-
nasH kepammuH{eckuin konaeHcatop 1C21.
Ana MHAMKAUMKM HANWYUA BeIXOOQHOrO
Hanpsxkedua aobasneHsl csBetToavon
1HL1 » TokoOrpaHu4MBaIoWMiA Pe3ncTop
1R21. OononHUTeNbHLIA OBYX0OMOTOY-
HbIW gpoccens 1L3 HaxoOouTCcA BHE MOH-
TaxxHol nnatel. Ctabunntpox DI ¢ Hanps-
KeHuem crabunusaumm 4,3 B 3ameHeéH
ManoMOLWHbIM cTabunuTpoHom Ha 11 B.
Peawctop 1R20 — wmanorabapWTHbIi
NPOBONOYHBIA conpoTuBneHuem 3,3..
12 OMm, ¢ MowHOCTLIO paccesHus 1...3 BT.
Peavctop RS — 6e3biHAYKUWOHHbBIA M-
NOPTHbIA HEBO3ropaemblid, Npu OTCYTCT-
B TAKOro NOAoMOET, HANPUMEP, OTEYECT-

Ans nyqwero oxnaxneHus Mukpocxe-
mMbl TEA1521P (a cnepoBaTenbHO, W NOBbI-
LWEHWA HAOEXKHOCTM MCTOYHMKA NUTAHWUA)
K HWXHEW CTOPOHE €€ kopnyca Kneem
B®d-2 npukneeH A-06pasHblii NaTyHHbI
TENA0OTBOA C NNOWAALI0 OXNaXaaioLlei
nosepxHocTh okono 4 oM. Mocne Tpéx-
OHEBHOI CYLIKW NPWY KOMHATHOK TEMNepa-
Type MMKPOCXEeMa BHOBbL yCTaHOBMEHA HA
CcTapoe MecTo, NPy 3TOM APYron CTOpo-
HOW TENN00TBOA AONONHUTEABHO NPUKNE-
eH K MOHTaxHoW nnare. lNpwn noBTOpeHnn
KOHCTPYKUWK He 3abyaeTe nepen HaHece-
HMEM Knes TwaTtenbHo nNOAroTOBWTH
CKNeneaemble NoBepPxXHOCTKH (O4MCTUTL OT
rpA3v U OKUCNOB, 06e3XUPUTL, BbICY-
WKTb) U nNpocnegnTe 3a Tem, 4Tobbl He
YCTAHOBUTE MMKPOCXEMY 3epkansHo W
4106kl TENNOOTBOA HE CONPUKACANCH HU C
OOHMM M3 BbIBOAOB MWKPOCXEMbI.

Hpoccens 1L3 — nATe BMTKOB Cno-
XEHHOr0 BABOE& MHOMOXWNBHOMO MOH-
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Hanpsxexsve 34 noctynaeT Ha pery-
NATOP FPOMKOCTM — CABOEHHbIR nepe--
MEeHHBbII peancTop R4 — yepes gpoccens
L1 v pesuctopbl R2, R3. Konpgencaropsbl
C2, C3 npenaTCcTBYOT NMOCTYNJEHUIO Ha
BX04 ycunutena konebanuii PYH. C aBux-
KOB NepemMeHHoro peancTopa cTepeocur-
Hasn Yyepes pasgenuTenbHble KOHAEHCATo-
pbl C4, C6 nocTynaeT Ha HEMHBEPTUPYIO-
wMe BxOAbl KaHanoB mukpocxembl DAT,
YcuneHHble CUrHans! ¢ e€ BbIX0O0B Yepes3
pasgenuTensHele KoHgeHcatopel Cl4,
C15, apoccenb L3 1 3aMKHYTbIE KOHTAKTbI
ABYXNONOCHOro Bbiknioyatens SA1 no-
CTYynawT Ha NOOKNIOYEHHBbIE K BbIXO4Y
YM34 rpomkorosoputenu (AC) BAT1 u
BAZ2. Konaercatopbl C10, C12 — BonsTO-
nobaeka. Jemndupyowme uenwn RBC11 1
R9C13 npenaTcTBYT camoBo3byxne-
HUD Mukpocxembl DA1 Ha ynsTpassyko-
BbIxX YactoTax. Pesnctopel R10, R11 npe-
NATCTBYIOT NOABNEHUIO WEenyYka Nnpu nog-



KNo4eHUK Harpysku k paboTtanowemy
YM3Y4.

KoadduumeHT yeuneHns MUKpoCXemsl
MO HAMPSKEHWIO NPW YCTAHOBKE ABMXKOB
nepemenHoro peaswcropa R4 B nonoxe-
HUE, COOTBETCTBYIOLlee MaKCHUManbHOW
rpomkocT, — okono 200. 370 04eHb
BonblIOE YyCUNeHWe, No3sonsowee noa-
kntodate YMY3 npaktudeckn k niobomy
WCTOYHWMKY CUrHana, HoO OAHOBPEMEHHO
pacTyT TpeboBaHWa K ONTMMAaNbLHOW KOM-
MOHOBKE Y3MOB YCTPOWCTBA M 3KPAHWPO-
BaHWID €ro BXOAHLIX CUrHaNbHbIX Lenei. K
rHesny XS1 MOXHO NOAKNIOYATL FON0B-
Hbie cTepeoTenedoHbl, peanctopsl R12,
R13 orpaHymeaioT NOCTYNALLYIO HA HUX
MOUWHOCTh.

nedcatopa C17. Opoccens L1 copepxunT
NATbe BUTKOB CNOXEHHOro BTPOE MHOro-
WWNBHOrO MOHTaXHOrO NPoOBOAd, Hamo-
TaHHbIX HA KOMBLEBOM MarHWTonposoae
anametrpom 10 MM M3 HM3KOYACTOTHOMO
deppuTa, a L3 — CToNbKO *e BUTKOB Cno-
XEHHbIX BMECTE NATI MHOMOXWNbHBLIX MOH-
TaxHbIx Npoeoaos B NBX-nzonauum ceve-
Huem no mean 0,75 Mm?, HaMOTaHHbIX Ha
¢heppuTOBOM KOMbLE AnameTpom 15 mm.
Apoccens L2 — roTosbii NPOMBILLNEHHO-
ro W3roToBNeHWs, HamotaH Ha H-obpas-
HOM (EPPUTOBOM MarHMTONpoBOAe, COo-
npoTueneHne obmMoTkM — He Gonee
0,2 OM, MHOYKTMBHOCTL — Yem Bonblue,
Tem nydwe. Takme ApOCCen 4acTto npu-
MEHAITCA B Yy3nax KOppekuuw pacTtpa

Puc. 4

MutaeTtca mukpocxema DA1 oT onncaH-
HOrO BbIWE MCTOYHMKA 4epe3 GUneTp
C18C19L2C16C17. Anna npepoTepaweHns
HEeraTMBHbIX NOCNEACTBWUA OT CAy4anHbIX
3aMBLIKaHUIA METANNNUYeCKWA KOPNyC KOH-
CTPYKUMWM COEOMHEH C CWrHanbHbiM 06-
WUM MNPOBOAOM 4Yepe3d napannenbHyto
uens R1C1 (nokaszaHa 8 NEBOM HWXHEM
yray puc. 3).

YM34Y cMOHTMpPOBAH Ha nnaTte pa3sme-
pamm 98x66 MM W3 CTEKNOTEKCTONWTA,
MOHTaX — [OBYXCTOPOHHWIA HaBECHOMW
(puc. 4). Nocne npoeepku paboTocno-
coBHOCTM MOHTAXHas nnaTta nokpbita ©
0Benx CTOPOH rNyCTeIM LLIanoHNaKoM.

BoamoxHas 3amMeHa MWKPOCXEeMbi
KIAB207K — TAB207K. Mukpocxema yc-
TaHOBNEHa Ha pebGpucTbLiid AlpantoMmn-
HWEBbLIA TENNOOTBOMA C NNOWANLIO OXNax-
dawwen nosepxHocTn 80 cm® (ogHa cTo-
poHa). K Tennooteony kneem BP-2 npu-
KNEeeHbl PEe3NHOBLIE W3ONATOPLI, Mpe-
[OTBpaLLaoWMne ero KacaHne ¢ BepxHen
KPbILLKOW KOpNyca, a Nog HAM B MOHTax-
HOW Mnate npocBepneHs A0NONHUTENb-
Hbl2 BEHTUNALWOHHbIE OTBEpCTUA. Tenno-
oTeOAsWMiA dnaHey mukpocxembl DA
ANEKTPUYECKK COEANHEH C BEIBOAOM 9.

Boikmovatens SA1 — M411-6, ogHo-
WMEHHbIE KOHTaKThl HEUCMONb3YEeMbIX (NO
CXEME} prﬂl‘l KOHTAGKTOB NOAKMKYEHb!
napannensHo wvcnonsayembivm. MeTtannm-
YeCKWid Kopnyc BLIKNOYaTeNs COEAWMHEH C
BbIBOAOM OTPULATENLHON 0OKNaOKK KOH-

HanbHble uenu B YM3Y BbinonHeHbl akpa-
HWPOBaHHLIMK NPOBOAAMK. OCTOAHHBIE
pesuctopsl — nwboro Tuna manoraba-
pUTHBIE obwero npumerHerna. Konaew-
cartopel C4, C6, C11, C13 — nnéHouHble,
C2, C3 — kepamud4eckue (BMmecTe C
peanctopamn R2, R3 oHW npwnasHbl
HENOCPenCTBEHHO K BbiBOgaM pe3ucTo-
pa R4). Konpencatop C16 — Takxe
KepaMWU4eCkWiA, NpunasiHi kKak MOXHO
6nuxe K COOTBETCTBYIOWWM BbiBOAAM
mukpocxembl DA1. Ha konpencatop C17
npwkneexa waonupyowas wainba. MNnae-
kan ecraska FU1 — manorabaputHasn,
NOAOROET U CAMOBOCCTAHABNIMBAKOLWLNA-
CA NpefoxpaHuTens Ha pabounid Tok
ZidshiA;

BmecTe ¢ MCTOYHMKOM NuTaHus YM3Y
NOMELWEH B CTanbHOW KOpNyC paamepa-
MU 169x95x34 MM OT TENneBM3UMOHHOW
DVB-T2-npuctaskn World Vision T40.
Moaynk nuTasma M3onNMpoBaH aT kopnyca
TONCTOW NNACTUKOBOR NNEHKON. Takas xe
NNEHKA NPUKNEeHa K BEPXHERA 4acTW Kop-
nyca koHaeHcatopa C1, KOTOpbIA, ecnu
ATOro He cAenaTh, MOXEeT CONPUKOCHYTh-
CA C BEPXHEW MeTannuMyeckon KpPblLKOR
ycunuTens.

Ecnu y Bac HalpeTcs Takol xe Kop-
nyc, y4MTbiBalTe, 4TO €ro nepegHsas na-
Helb W3roToB/NieHA W3 3AaTEMHEHHOro
OpPraHW4eckoro cTekna, no3ToMy npwu
YCTAHOBKE Ha HEW perynatopa rpoMKoc-
TW, BbIKNIOYATENA W rHEe3na ANA NOOKMO-
YeHWA roNoBHLIX TeNedoHOB MOXET DhiTh
nerko nospexaeHa. Bua Ha KOMNOHOBKY
Y3NOB B KOPNYCE NOKa3aH Ha pMc. 5.

[MpoBoga, waoywre K BbIKNKOHaTeno
SA1, ponkHel npeacTasnaTe coboi
BATBIE Napbl, NOMELWEHHbIE B TONCTbIE
NBX-tpybku, OTOABUHYTHIE NodanbLue OT
CUrHanbHbiX uenen. CUrHanbHbie UEMNK
AONXHbI HAXOOWTLCA Kak MOXHO Aanbwe

Puc. 5

MMMOPTHBIX KWHECKOMHbIX TENeBM30pos,
MOHWMTOPOB W B MMNOPTHBIX WMMYIbCHBIX
BMNn.

Ona perynvpoBaHMsa rpoMkocTH (R4)
noooMaéT CABOEHHLIA nNepemMeHHbIn
peaucTop conpotuenednem 4,7...50 kOm
{4eM MeHbLIe era ConpoTUBNEHWE, TeMm
nyywe). Ero metannvdeckuit  3kpaH
coeguHéH ¢ obwvm nposopom. Bee cur-

ot WWIM. CurHanbHbIA NpoBOA C pasb-
emom XP1 mMapkmpoBaH UBETHEIMW Tep-
MoycaxveaemeiMu TpyBkamu, 4to obner-
4yaeT ero UAeHTUOWKAUMIO, eCcnK paaoM
nexar HeCcKOoNbKO aHanorvyHbix NpPoBOo-
noe. Ecnu ana ycrpoicTea noHaaoburcs
BblKNQYaTens nuradua cetn 230 B, ero
ynoBHee CMOHTUPOBATL Ha WHYype nuTa-
HWA, Kak 370 00BIYHO AenaeTcs ona pas-
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3BYKOTEXHUKA

Mpuém craten: mail@radio.ru
Bonpocsi: consult@radio.ru

PAAMO Ne 7, 2017

NUYHEIX CBETUNBHUKOB. Macca ycTponcT-
Ba — scero 430 r, NpUMEPHO CTOMBKO Xe
vnn Bonbwe Becun Obl OOWMH NOHKMXAKO-
wnid TpaHcchopmartop, ecnu 66l gns nuTa-
HuA YM3Y ncnons308anca UCTOYHWK Ha
ero OCHoBe.

Be30wnbo4HO W3TOTOBNEHHBIA W3
MCNpaBHbIX feTanei ycunutenk HadymHa-
er pabortate 4yepes 1...2 ¢ nocne noaayn
HanpsaxeHus nutadma 230 B n ne Tpeby-
erT HanaxueaHus. NS npoBepku ero
paboTbl MOXHO BOCNONL3OBATLCA reHe-
paTopom 34 W ocumnnorpadom, ¢ NOMO-
Ulbl0 KOTOPbLIX ONpeaensawnT OTCYTCTBUE
3aMEeTHbIX WCKaXeHW, Nnomex n camo-
BO3OyxageHna YM3Y. Mpu ux Hanuu4mm
cnegyeT MaMeHWTb Pa3BOLKY CHMNOBbIX W
CWIHanbHbliX UEnei, pPYKOBOACTBYSCH
OBWMMK NPUHUMNAMKW KOMMOHOBKK y3-
nos YM34.

B pexwme HyneBOW rpoMKOCTWM YCT-
POMCTBO NoTpedbnaeT oT CeTh MOUWHOCTL
okono 1,2 BT, Nnpy¥ BbIXOOHOW MOLHOCTK
1...1,5 BT 8 kaxoom kanane (Ha Harpya-
ke conpotueneHvem 8 Om) — okono
6...8 BT

Bmecto WK, npumeHEHHOro aseTto-
POM, MOXHO UCMONL30BaTE NOBOW aHa-

NOrUYHLIA MowHocTeo 20...30 BT ot
cTapbix DVD-npourpeiatenei, nepepe-
NnaHHbIn N0 ONWCaHHOW MEeTOoAWKE Ha
HanpaxeHne 12 Burtok 1,5...2 A. Takxe
noaoRA8T UMNYNbCHLIM Gnok, onucaH-
HbI B cTaTee astopa "3ameHa MUKpo-
cxembl SD4842P67K65 na FSDH321 B
6noke nutawma S-12-12" ("Paguo”,
2016, Ne 12, c. 26), un1 aHanoru4HbIiA U3
4yMcna Tex, KoTopbie 0BbMHO MCNONL3YIOT
ANA NATAHWA CBETOAMOOHLIX CBETUIbHA -
KOB.

Mpn ucneiTannax YM34 nomex Ha ero
BbIXOAaX OT MMMyNbCHOro Bnoka nuTaHns
He Dbino oBHApYXEeHO HW Ha CNyX, HW C
nomMmoweo ocuunnorpadga. Takxe He
Bbino 3adUKCUPOBAHO KakMx-nnbo nomex
oT paboTawwmx pAROOM MOGUNBHLIX TENE -
¢oHHbIX annapaTos, YM34 He pearupo-
Ban Ha WX M3any4YeHue, Aaxe ecnu Tene-
¢ OoHHbIA annapaT Haxoavacs Ha Kopnyce
ycunutena. Kak nokazana npaktvka,
MHOrOYMCNeHHbIEe akTueHele AC, cTapble
NPOMBILWNEHHbBIE YCUAWMTENW Aaxe B Non-
HOGTbIO METaNMMYEeCcKMx Kopnycax, MoryT
yNasnMeaTb U3ny4eHne MobunbHbIX TENe-
$OHOB C PacCTOAHUA B HECKONBKO MeT-
pos.

CxeMOTexXHuUKa akKTUBHbIX

KpoCcCOBEepoOB
A. CYXOB, r. Mockea

NpumexeHne aKkTUBHBIX KPOCCOBEPOB B COBPEMEHHONW YCUuTeb-
HOWM annaparype v akTieHbix AC crnoco6cTByeT yay4yLieHUIO Ka4ecTBa
annapartyps! ¥ MCKAIOYEHHUIO [OPOrocTosAWMNX KOHAeHCcaTopos 6onb-
LWIOK EMKOCGTH M KATYyLIEK MHAYKTUBHOCTH. B aTO# cTaree paccmartpu-
Ba3lOTCH CXEeMbl aKTHUBHbIX (DUABLTPOB, UCNOABL3YEMbIX B KayecTBe

KpoccoBepos.

BeepeHue

NoctpoeHue akyCTUHECKMX CUCTEM
(AC) ¢ WCnonbL30BaHWEeM LWWPOKONOAOG-
HbIX M3ny4ateneil He oTeevaeT Tpebora-
HMAM BbICOKOKAYECTBEHHOro BOCNPOn3Be-
NEHWA BICOKMX N HU3KMX 4aCcTOT OHOBpe-
MeHHO. HecmoTpsa Ha cywecTsosanne AC
C WWPOKOMNONOCHBLIMA FONOBKaAMU, Kak
NPOMBILLNGHHLIX, Tak W NIOBUTENLCKUX, B
bonbluKMHCTBE coBpemMeHHblx AC ncnonb-
3y0T aBa v Bonee nany4arens, onTMMU3n-
poBaHHbIXx ana paboTel B CBOEW nonoce
yacToT. lNoaTtomy BO3HWKaeT Heobxopu-
MOCTb pasfeneHna BOCNPOWM3BOOMMOro
3BYKOBOrQ CNEKTpa Ha Nonockl, COOTBET-
CTBYHOLME NPUMEHAEMLIM U3NyYaTensam.
Yaen, BoINONHAIOWMIA 3Ty QYHKUWIO, Ha3bl-
BaKOT KpoccoeBepOom (OT Cross over —
nepecekarh).

HYacToTHOe pazfeneHve OCyuwlecTens-
10T OBYMSA pasnuqHbiMK cnocobamn —
NacCUBHbBIM W aKTWBHbIM. [MaccuBHbIA
KpOCCOBEp npeganonaraeT UCMNoNbL30Ba-
HWE OAHOro YCUNWTEna W pasfeneHue
YCMNEHHOra curHana naccveHbimum RLC-
unsTpamun, aKTUBHbIN Xe — pasaeneHue
cUrHana ao ycuUneHus MOLWHOCTU U Npu-
MEHEHWE HECKONLKUX, MO 4uCny nonoc,
YCUNUTENEN, HENOCPENCTBEHHO MOAKNIO-
4aembiX K COOTBETCTBYIOWMM nanyyate-
nam. Takxe BCcTpedaeTca KomBUHMpoBaH-

HbliA cnocob, roe Yalle BCero WCXOOHbINA
curHan aenaT aktueHo Ha HY 1 CH+BY, a
pazpgeneHne BY n CY ocyuiectenaerca
naccueHO. MaccKBHbIE KPOCCOBEPLI BCET-
1@ PacnonoXeHbl HenocpeacTeeHHo B AC;
AKTUBHbIE XE MOryT BblTb YaCTbIO aKTUB-
HoW AC nnBo BCTPOEHHBIMM B MHOrOKa-
HaNbHLIA yCHMNuTENb. Takxe BO3MOXHO W
BbiNONHEHWE B BUAE OTAENBHOrO YyCTPOn-
cTBa.

Mpenmywectea M HeROCTATKM aKTWB-
HbIX W NAaCCHMBHLIX CNOCOBOB HEOQHOKPAT-
HO obcyxpanuce, Hanpumep, B [1].
I'Ipeme 4yem NpencTaBuTbe CXEeMOTEXHMKY
aKTVMBHbLIX KpPOCCOBEPOB, NonesHo obpa-
TWUTh BHMMaHWE Ha chneaywuwme OononHu-
TenbHble CoobpaxeHus.

NMobutensckoe KOHCTPyWpoOBaHue W
NPOMbILL/IEHHOE CEepWIAHOE NPOW3BOMA-
cTB0 AC MMEIOT NPUHLUMNUANBHO pasnuy-
HYHO CTPYKTYpY 3atpart. B cebectonmocTtum
cepuiiHoii AC 3aTtpatel Ha paspaborky
HEe3Ha4nTenbHol. [Mpu nOBUTENLCKOM
W3roTOBNEHWUW, 0CODEHHO KOHCTPYKUMIA "C
Hyna", ownbkn B BLIDOpPE roNOBOK, KOH-
CTPYKUMK KOpNyca, NaccMBHOrQ Kpocco-
BEpa 3a4acTyo NPUBOAAT K HEOBX0AMMO-
CTW KapauHankHLIX NepeaenoK 1 CywecT-
BEHHOMY YBENWYEHWIO CeDecToMMOCTH.
TouHoe xe noBTopeHWe MHorux otpabo-
TaHHbIX NPOeKkToB AC 3aTpyaHUTENEHO M3-
3a TPYAHOAO0CTYNHOCTU UKW NOAHOMO CHA-
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WHTEepHeT-MmarasunH—cknan
npeanaraeT No OTANYHLIM LEeHaM:
MWKPOCXEMbI;
TpaH3ncTopbI;
avonel;
pPEe3nCTopbI;
KOHOEeHCaTopbI;
MaKeTHbIE NNdTbl,;
aHTeHHbl, GSM-moaynm;
kopnyca P3A;
pashEeMb;
TepMoycaaky,
Marepuans ONA Nanku
¢ goctaekon no Poccun.
www.ICdarom.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

* * &

CBETOAUOAHBLIE NAMMLI, CBE-
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TWA C NPOM3BOACTBA NCNONb3YEMBbIX B HUX
ronoBoOK.

MNpumeHeHwe nporpamm Ans akycTu-
4eckoro MOOenUpoBaHMs CYWEeCTBEHHO
obner4aer Xn3Hb KOHCTPYKTOPY, OAHAKO
0OKOHYaTeNbHbIE BRIBOABI MOXHO cCOenartb
TONbLKO HAa OCHOBE aKyCTUY4ECKUX n3mepe-
HUIA 1 CYOBEKTMBHBIX OugHOK. BHeceHne
M3MEHEHWIA, HanNnpWMep, B KOHCTPYKUMIO
Kopnyca Ha 3aTom 3Tane npakTU4ecku
HEBO3MOXHO, 8 U3MEHEHUE 4YacToT pas-
Aenenna TpebyeT nepepacuyéTa U nepe-
Denkyw Kpoccosepa, CTOWMMOCTb KOMMO-
HEHTOB KOTOPOro B MacCUBHOM BapuaHre
BecbMa 3ameTHa. MNpumeHeHne akTUBHbIX
KPOCCOBEPOB MNO3BONAET 3HAYMTENBHO
ner4e, 4yem B NaCCUBHOM BapWaHTe, name-
HATL 4acTOTbl pas3feneHna, KoMNeHcupo-
BaTb COOCTBEHHYID HEPABHOMEPHOCTb
AYX ronoBok, BAWMAHWE AKYCTWHECKOro
odopmnerusa 1 T. n. [na nx NnoCTPoOeHUH
MCNONBL3YIOT CTaHAAPTHLIE CXEeMbl, W3-
BECTHbIE M3 TEOPWNK aKTUBHbIX QUNLTPOB.

CpasHuvBas napameTpbl HEeNWHERHbIX
uckaxeHuin AC, npueenérHsie 8 1980 B
[2], "...B coBpeMeHHbIx AC AOCTUrHYTHI
HeNMHEWHbIE UCKaxeHwa B oGnacTu Jac-
ToT no 1 kly okono 1 %, B oBnacTn HacToT
Bbitwe 1 kl'y — npumepHo 0,5 %" c xapak-
TEPUCTUKAMK coBpemenHbix AC [3, 4],
NPUXOAWMTCA KOHCTATUPOBaTh OTCYTCTBNE
CYUEeCTBEHHOro nporpecca B xapak-
TepucTMKax Hawbonee MacCoBbIX W3ae-
MM — AUHEMWHECKWX rONOBOK NPAMOro
nany4eHns. HeTtpagnuWoHHbIE Xe W3ny-
yarennn — nnazMeHHele, NeHTOo4YHbe,
anekTpocTaTuyeckue, uanydatenn Xeina
(Heil) n gp. — cO CBOMMKM NPEUMYLLECTBA-
MW WM HeJocTaTkaMu OaBHO W3BECTHbI W
3aHUMaNT ONPEeAEenEHHYI0 Y3KYI0 HULY,
HE NONYYMB LWMPOKOro PacnpocTpaHeHns,
3a WCKNYEHWMEM, NOXanyM, NeHTO4YHbIX
rofIoOBOK.

YcoBepleHCTBOBAHMA [OOCTYMHBLIX B
NIOBUTENBCKHUX YCNOBUAX OUHAMWHECKMX
rONOBOK NPAMOr0 M3NY4eHUs NPakTU4eckn
OrpaHnM4eHsl A0NONHUTENBHOW NpPonKT-
KOW, YCTaHOBKOW AONONHMUTENBHBIX MarHm-



TOB, "Nynn” N T. N., 4TO HE MOXET CYLLEeCT-
BEHHO YNy4LINTL NapameTpsl roNoBOoK.
OgHMM 13 cnocob0B CHUXEHWA UCKa-
HEHWIA B AMHAMWYECKUX FON0OBKaX ABNsET-
CH MCNONL30BAHNE YCUNUTENA B PeXume
MCTOYHWKA TOKA, yNpaenaemoro Hanpaxe-
Huem (MTYH) [5, 6]. Npwu ncnons3osaHun
naccueHOro aeneHwa ansa pabotel AC ot
WNTYH Heobxogum kpoccosBep, OTNWMYHBINA
oT knaccudeckoro [7]. Mpu oBeluHOM Xe
YM34 (¢ mansiM BbIXOOHLIM CO-

t mc
npotuenenvem) pabora AC ¢ "as
TakMMm KpOCCOBEpOM He Bcerpoa
KOppekTHa. Kpome Toro, B pexu- 3
me MTYH He pocturaeTca aemn-
drpoBaHMe HW3KO4YaCcTOTHOW rO-
NoBkK ycunutenem. VMicnonssoea-
HWE 2NekTpoMexaHW4eckor ob-
patHoi ceasu (AMOC) no3sonset
obecnednts geMn@upoBaHve u
yAy4WwKnTE napametpesl AC B obna-
CTW HU3KWX 4acToT. Bonpocel npu-
meHenua 3MOC u UTYH muoro- 1
KparHo onucaHbl B nuTepaType U
BLIXOOAT 33 pamMkK CTaTbK. Ba)KHCl
NWWb OTMETUTbL, 4TO NpPeMmyLLe-

T. M. AONXHBL 0becnedyMearte NOQaBNEHWE
He meHee yem Ha 20 nb nukoe u nposa-
NOB, BO3HWKAKOWMX BHE 30HbI NOpLIHE-
BOro pexwuma paboTel AWMHAMUWYECKUX
ronoBoK.

« ODBecnedeHre 0ONYCTUMOW BXOAHOW
ANeKTPUMECKOW MOLLHOCTW, OrpaHW4eH-
HOW NpeaensHOW aMNANTYO0M CMELEHWS
anddgysopa. [lna rapmOHUYECKMX CUrHa-
NnoB MOCTOSAHHOrQ YPOBHA amnanTyaa

nepenaqr B Kaxnow nonoce. MNpu ¢azo-
8bix cooTHowweHusx 0° unm 360° Ha YacTo-
Te pasfeneHns AnAa CMeXHbIX Nnonoc
rONoOBKW BKNOYatT cuHbasHo, a npu
+/-180° — npoTueodasHo. B ocTanbHbIX
cny4asax Buibop ¢dasbl 06YCNOBNEH Opyrn-
MKW COODBpaXeHnaMI.

InA oueHKK JONyCTMMOro rpyrnnoBoro
BpeMeHn 3ana3abiBaHmna (FB3) Ha puc. 1
[9] npuBenéH rpaduk 3aMETHOCTW WMCKa-

*eHwid atoro ewpa. B3 He
AOMKHO NPEBbLILATE 3HA4eHWI,
YKa3aHHbIX Ha rpaduke.

CxemMoTexXHUKa aKTUBHbIX
KpOCCOBEpoOB

Oanee npeacrasneHbl pas-
NNYHBIE BAPWAHTbI CXEM aKTHB-
HbIX aHANOroBbIX KPOCCOBEPOB.
Ha nux He nokasaHbl uenwu
nUTaHMA 1 Gas3oBON KOPPEKLMK
QY, BXOAHbIE U BbIXOAHLIE Oy-
depHbie kackanwl, 4TO cneayeT
YYMTLIBATL NPU peanusauvv B
KOHCTpYKUumnK. [lna Bocex npuee-

cTea pexuma MTYH u SMOC Hau-
Bonee NONHO NPOSABAAKDTGA MNPK
MCNONBL30BAHUK NPUHUMNE AKTWB-
HOMQ pasneneHrna Nonoc.

B nocnegHee Bpemsi B CBA3WU C Oyp-
HbiM pa3suThemMm uudposoi 0bpaboTkn
CUrHanoe NoABMnMce UM pPoBLIe KPOGCCO-
Bepbl. OHK moryT BbiTb Kak nNporpamm-
Hble, HA BLIMUCNWUTENLHLIX nnaTdopmax
0OWero NPUMEHEHWA, Tak KU NPorpamMm-
Ho-annapaTtHbie, Ha 6a3e cneuyvanmaun-
poBaHHbIXx Mukpocxem DSP (digital signal
processor, UM POBOIN CUrHaNbLHBIA NpO-
ueccop). C noOMOLWbID UMdpoeoin pUneT-
paunn CnekTp CUrHanos pasfensaioT Ha
HECKONbKO LU POBLIX MOTOKOR, COOTBET-
cTeylowmx TpebyembiM nonocam, v Noa-
BEPrakwT, NpK HEOOX0AMMOCTH, JONONHN-
TeneHOW o6paboTke. 3arem KaxobliA
noTok npeo6Gpa3yeTcs OTAENbHLIM KaHa-
NOM MHOrOKaHaneHoro uudpoaHanoro-
Boro npeobpasoBatens B aHanorosbiin
curHan. Undpossie metoasl no3sonawT
nony41uTe nNapameTpbl U BO3MOXHOCTW
KpPOCCOBEpa, NPUHUMNManbHO He peann-
3yemMble B aHanoroBOM WCMNONHEHUW
KpPOCCOBEpa, Kak B MacCUBHOM, Tak 1 B
akTMBHOM BapuaHtTe. PaccmoTpeHwe
UMPPOBLIX KPOCCOBEPOB BbLIXOAWUT 3a
pamMKn cTaTbK.

ABTOp panéx ot abcomoTnaaumm NpuK-
uMNa akTMBHOro ycunenms (aktusHbix AC),
HO, MO ero MHeHWIo, CoYeTaHne NPUHLN-
MO8 akTMBHOro ycuneHusa, 3MOC 1 YM34
B pexume WTYH nossonat nony4uth
XOpoWKe pesynbTatel B N0BUTENLCKOM
KOHCTPYWPOBaHWK.

TpeOoBanus K napameTpam
Kpoccosepa

Mpw Boibope NapameTpoB KPOCCOBE-
pa — 4acToT pasgenedusa, nopsiaka
GUNBETPOB U AONONHWUTENBHBIX KOPPEKTH-
PYIOLUMX UENEeR — HYXHO Yy4WUTbLIBATL Che-
ayowue Tpeboeanua [B].

» OBecnevyeHre MMHUMaNLHO BO3MOX-
HOW HepaBHOMepHOCTU AYX 1 Koppekuwns
auarpammbl HanpasNeHHOCTU NPy M3ny-
YEHWW OQHOBPEMEHHO OABYMS CMEXHbLIMUW
ronoskamMu B6NM3N 4acToOThl pasaeneHua.

« XapakTepucTMkn GUNbTPOBE — 4ac-
TOTbl paspeneHus, KpyTusHa cnapos u

%3 o4
Puc. 1

OEHHBIX HWKE KDOCCOBEPOB

06 08 1 2 4 8 B8FRMU g3 e npessiwaer nopor 3a-
METHOCTH.
R1 36 x R2 10«
DA1 Brixog HY
Bxoa N A 1
v R3 18« R4 18k e
2
RS _E”_<
;ﬂ:‘ 110k v Xs2
X$1 10 ”I Im ) Buixog CH
Rﬁ 100!{ n 1
L
RS [/ 2
’d
R7 100 o s
[} * fpmi XS3
L
R10 10k
1 +—{ "} R11[;
RO 3« DA3 110xlJ Brixog BY
C3 27w C4 27w ‘ 1
I ” |
1] 1 2
R12 XS4
18 2

Puc. 2

cmewenna guddysopa OMHAMWYECKOro
rpOMKGFOBOpMTQﬂﬁ C NMOHMXKEHWEM
HacToTel yBenwdmeaeTcA Ha 12 gb Ha
OKTaBy; 3TO COXPaHAETCA 00 Pe30HaHC-
HOM 4acTOTbl, HUXE KOTOPOW CMeLleHue
yXe He 3aBMCuT OT 4acToTel. OueBuaHo,
4TO amMnNanTyna CMeUeHWa OCTaHeTCa
NOCTOAHHOW, eCnW KPYyTW3Ha ¢uneTpa
BEPXHWX HaCTOT OyaeT He meHee 12 b Ha
okTaey. Micnone3oeaHue GunsTpos Gonee
BLICOKOrQo nNOpsgka B TakWx YCNOBWSX
[ACT CHUXEHWEe aMnauTyabl 1, cnenoea-
TEeNbHO, YMEHbLUEHWE HENWMHEWHbIX MCKA-
KEHWA,

« OBbecnedeHne [ONYCTUMOrO YPOBHSA
VCKaXeHWi, 0BycnoBneHHbiX apdexkTom
Jonnepa.

MprMeHNTENBHO K aKTUBHBIM KPOCGO-
Bepam TpeboBaHWa K NAOCKOW CymMmap-
HOW AYX oueBMOHLI. Pasnnyus xe B 4ye-
CTBWTENBHOCTW MONOBOK NErkOo KOMMNEH-
CUPYIOT W3MEeHeHuem koapduuneHTa

B cxeme Ha puc. 2 [10] Ha OY DA1
BuinonHen MHY BTOoporo nopsgka c
yacToToH cpeaa 690 My, va DA3 — ®BM
BTOPOro nopsakKa 4YacToTOW cpesa
4,2 kl'y. PopmMMposaHre cpeaHeYacToT-
HOW NONOCHI OCYLECTBNAETCA BbIMUTAHMEM
BY- 1 HY-curHanose 13 BXo4HOro cMrHana
€ NOMOLLBID cymmaTopa Ha OY DAZ2. A4X
aToro KpoCCOBepa nokasaHa Ha pwuc. 3.
PasHocTs a3 8 120° mexay nonocamu
BY v CH, CH v HY crasuTt Bbibop daas
BKMIOYEHWA FONOBOK B 3aBMCUMOCTL OT MX
YACTOTHBLIX XapakTepMCTUK KM akycTuhye-
ckoro ogopmnexus. Kpome Toro, atomy
KpOCCOBEpY NPUCYUM OTHOCUTENbLHO
Bonblwwre 0bHnacTM COBMECTHOTO M3nyye-
HWS FOSIOBOK B CMEXHbLIX NONOCax.

HeyxnonocHeii kpoccoeep [11], cxema
koToporo waobpaxena Ha puc. 4, npea-
craenaeT coboil PHY Tpeteero nopaaka
na OY DA1 c yactoTtoin cpea3a 2,51 kly m
®BY Tpetsero nopagka Ha QY DAZ c
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yactoToil cpeaza 2,82 kl'u. Ero A4X noka-
3aHbl Ha puc. 5. 3a cuét pasHeceHun
4acToT cpesa GUNLTPOB cymmapHaa AYX
npakTM4eckn nnockas (He nokasada), Ha
yacroTe pasfeneHus 2,66 kly punsTpb!
obecnevmsaloT 3atyxanHwe 3,9 nb npn
pasHocTu B base, paBHoi B67°. Pacuér
NAacCUBHLIX INEMEHTOB 408 APYruX 4acToT
npueenén Tam xe [11].

Kpoccoeep no cxeme, nokasaHHOW Ha
puc. 6, onucad 8 [12, 13]. Ha OY DA1—
DA4 BeinONHEH Tak HasbiBaembld GUALTR
NOCTOAHHOrQ HanpsxeHua (constant vol-
tage filter) eToporo nopapgka. B Hém pea-
NM30BaHa nAockan cymmapHas AYX
{(prc. 7), Nnpy 9TOM YCWNEHWE B KaxO4oWn
M3 nonoc nponyckadns BY w HY pasHO
1,5 pb. Cnepyet ocof0 OTMETUTL, 4TO
aToT GunbTp obnanaeT naeanbHOn M-
NYyNbLCHOM XapakTepuCcTMKOR — npw noaa-
4ye Ha BXOJ MeaHapa 3BYKOBOW 4acToTbl
ANeKTpU4ecKoe CymMmMuUpoBaHue
cnekTpa ¢ Bbixonos BY u CH pact |
Takom xe meanap 6e3 uckaxeHuin, A
HepocTtatkamu aToro Kpoccogepa ¥
ABNAETCA HW3KOE 3aTyxaHne —
meHee 2 0b — u ¢$a3oBbIA cCABUM
240° Ha YacToTe pasgenequs.

Pac4€t HOMWHANoOB 4YacToTO3a-
nawowmx ueneid Npon3soanaT cne-
Aywowmm obpasoM: 3agaloT Em-

KocTk koHaeHcatopos C1 = C2 =
= C3 = C, onpeaensioT ConpoTua-
neHue R = 1/2nFC, roe F — 4acto-
Ta pasgeneHvsa, NP COOTHOLWEeHWUN
peauctopos R1 = R2 = R3 = R4 =
=R5 = R7 = R8 = R u R6 =
=R9 = R/4.

Ona 3HaveHnid, ykasaHHbIX Ha 12|

CXeme, HacToTa pa3faeneHvs pasHa 100

332 lu.

A ,.:!_:-.*

10

15

R4 43«

R124¢

_.,'1“1
Puc.5
R5 1k
DA1 Breixog HY
dpeo]

R2 24«

Ha ocHoBe Cxembl ABYXNOMNOCHOTO
Kpoccosepa (CM. puc. 6) BoINONHEH Tpéx-
nonocHulid Kpoccoeep [14], ero cxema
nokasaHa Ha puc. 8. Ha ocHoge OY
DA1—DA4 BbInOAHEHbl GUNBTPLI, Ha-
CTPOEHHbIe Ha 4acToTy pasfeneHwus no-
noc HY 1 CH, wa OY DAS5, DA7—DA9 —
GUNLTPEI, HACTPOEHHbLIE HA 4aCcToTy pas-
nenenwns nonoc CH v BY. OY DAG Bbinon-
HAET GYHKUMIO anrebpanyeckoro cymma-
Topa, Buipgenan curHan CH. A4X kpocco-
Bepa nokasana Ha puc. 9. Bee ocoben-
HOCTW TPEXNONOCHOrO BapWaHta aHano-
TM4HBl ABYXMNONOCHOMY, BKNOY4as WM-
NYNBCHYIO XapakTePUCTUKY U pacyET.

B kpoccoeepe [15], npeacTaBneHHoOM
Ha puc. 10, dopmuposaHme nonocsl HY
sbinonHaer PHY Beccena 4eTREépTOro

R9 6k

C3|20H

1
DA4

Puc. 6

Puc. 7

300

Brixog HY

nopsaka Ha OY DA4, DAS; Ha
QY DA2 BbinonHeH $asosbiin
dunetp Odenuadnuca (Deliy-
annis) BTOPOro nopsgka, KoTo-
pbii umeeT nnockyw AYX, HO
Takyw xe OYX, 4to m PHY
beccena YyeTBEPTOro nopaaka.
3710 NO3BONAET CYMMAaTOpy Ha
QY DA3 dopmuposats CurHan
BY, BbiquTas M3 BXOOAHOMO CUr-
Hana, npowegwero $asosblil
KOPPEKTOP, CWUrHan, nony4eH-
Hblid Ha Boixone PHY. Mpr atom
da3sl HanpsxkeHwin BY n HY
COBNAAAawT € pasHuuein He
- Bonee 20°. NMonocoBbie AYX
KpOoCccOBepa nokasawbl Ha
puc. 11. YacToTa pasgeneHua
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MoxeT ObiTb M3aMeHeHa 0OHO-
BPEMEHHbBIM YBENUYEHWMEM UK
YMEHbLLUEHWEM EMKOCTW KOH-
heHcatopos C1—CB6.

Ha pwuc. 12 wn3obpaxén
KpOCcOoBep No cxeme XapTmaHa
(Hartman), onucanHein B [16].
Ha OY DA4 cobpax PHY BTOpO-
ro nopsaka c 4acToToi cpesa
1,5 kl'y, Ha OY DAB cobpan
®BY BTOpOro nopsaka Ha
yacToTy cpe3a 1,5 kl'y — oba ¢
annpokcumaunein no batrep-
sopty (Butterworth). TMepepg
GOHY BKAOYEH PEXEKTOPHbIN

133n
Ré 75« | G2 33w DA2
[>cal
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20 rd
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13k
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dunetp Ha OY DA1—DA3 no cxeme
BetHepa (Baitner) ¢ 4acToTOM pexekuun
2,8 kl'y, a nepen @BY Ha OY DAS—DAT —
aHanorv4yHblidi ¢ Yacrtotoi 810 My, OThu-
ynTenbHaAs OCOBEHHOCTb WCMONb30BAH-
HbiX GPUNLTPOB BEerTHEpPa 3akn4aeTca B
HM3KOM 4yBCTBWMTENBHOCTM K pasbpocy
HOMWHANOB NAaCCUBHLIX anemeHToB. Ha
4yacTtoTe paszgeneHns obecrnedymBaeTca
3aTyxaHne 6 b, 4TO CooTBETCTBYET
XapakTepucTukam 4YeTBEpPTOro nopsaka.
MNpyv panbHerLen OTCTPOWKE KPYyTWU3HA
yBenuuneaetcs. lNonocoeesle A4X kpocco-
BEepa NokasaHbl Ha puc. 13. Pa3HocTb
a3 curdanos BY 1 HY Ha Bbixoaax 65m3-
ka k 360°. [lna M3MEHEeHWA 4acToTbl pas-
peneHns HeoB6xoanmMo NPonNopUMoHansHo
U3MEHWTE EMKOCTbL KOHOaeHcaTopoe C1—
C8, uto ycnoxHset BbIHOp U cornacoea-
HWEe 4acTOoTbl pasneneHua.

MYHKUMOHANBHO CXOXWIA MeTon ans
YBENUYEHWUA KPYTW3Hbl dunbTpos bes
yxyOlweHus @a3oesix ceOWCTE M B3,
HassaHHbin NTM™, npegnoxeH Tune
(Tille) [17]. ABTOpCKana cxema, peanuayio-
wana aToT anropvTMm, He nybnvkoeanace,
eCTb TONLKO 3afABNEeHHbLIE XapakTepucTu-
KW, B HAGTHOCTH, KPYTH3Ha HUNbLTPOB — OT
36 no 52 gb Ha okTaey W dasonuHen-
HOCTb. Takxe ynoMwWHanocb, H4TO WUCMNonb-
30BaHbl INAUNTUYECKNE PUNLTPLI YETRER-
TOro wnw Bocbmoro nopsaxa [18].

Ha puc. 14 npreegéH BO3IMOXHBIA
BapwaHT peanmaaumm TexHonorum NTM™,
npegnoxeHHsid 3nanotom (Elliot) 8 [19].
Ha OY DA1 cobpan ®HY, a Ha OY DAB —
®BY BTOpOro nopsaka Ha yactoty 1 kly
n koadduumeHtom nepegadn 1,586 ¢
annpokcumaumein no barrepsopty. MNocne
M®HY cuvrnan nonapaeT Ha PeXeKTOPHLIA
GUNLTP € 4acToTOW HacTpoikm 2 klu, co-
BpaHHbIA No cxeme "duUnbTpa nepemex-

HbIX cOCTOAHWMIA™ (state variable fil-
ter) Ha QY DA2—DAS. Mocne ®BY
aHanornyHo NocTpoeH GuUsLTp Ha
OY DA7—DA10 ¢ yacToTOI pexex-
umn 500 Iy, Ha pue. 15 npusene-
Ha AYX atoro kpoccoeepa. Ero
OCHOBHLIE@ CBOWCTBA aHanornvHbl
KpoccoBepy no cxeme XapTmaHa
(cm. puc. 12). OAna W3MeHeHusn
4acToTbl paspenenvs Heobxoaw-
MO MpONOpPUNOHANLHO W3MEHUTb
HOMWHanel koHaexncatopoe Cl1—

OguH M3 BApMAHTOB CXEMb
TPEXNONOCHOIO KPOCCOBEpa YeT-
BEpTOro nopsgka, pa3spaboTtaH-
Horo Jlunwwuuem v Bavpepkoem
(Lipshitz, Vanderkooy) [20, 21],
nokasaH Ha pumc. 16. [ns yno6-
CTBA PACCMOTPEHUA HA CXEME MOXHO
BbIASNMTL chnegylowme QyHKLNoHaNb-
Hble yanel. ®HY 4qeTBEpTOro nopsaka,
COCTOSLWMA W3 OBYX NOCNEA0BATENBLHO
BKMO4EHHBIX ¢uneTpoe bBartrepeopra
BTOPOro NOPSAKa ¢ 4acTOTOM HACTPOMKK
200 Mu, soinonHeH wa OY DA1, DAZ2.
Taxkoi xe ®HY, HO C 4YaCTOTOW HAacTPOM-
kn 3 klu, noctpoen Ha OY DA7, DAS.
DPazoBLIA PUALTP BTOPOro nopsaka c
yacTtoToin HacTpoikm 200 Ny peanwszo-
gaH Ha OY DAS5, DAG, a ¢ 4acToToOW
HacTpoikmn 3 kl'y, — Ha DA3, DA4. Cym-
MaTOpbl-BEIMWTATENN BEINONHEHLI HA QY
DAS, DA12.

BxogHoi curian nocne ®HY wa DAT,
DA2 n dazoepawarens Ha DA3, DA4 npo-
X0AWT Ha Beixog nonocel HY. MNapan-
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nensHO W3 BXOOHOrO CcWMrHana, nocne
¢da3zoBpawlaTeENa ¢ 4acTOTOW HACTPOWKKM
200 My Ha DAS5, DA6 n ®HY c 4acToTol
HacTpowku 3 kl'u Ha DAY, DAB, sbigensaeT-
ca nonoca Huxe 3 kly (H4+CH). Cymma-
Top-BblMMTaTENL HA DAY BblYMTaHWMEM W3
Hero curiana HY opmupyer nonocy CH.
CymmaTop Ha DA12 dopmupyeT nonocy
BY ma curnanos BY4+CH 1 npotueodasHo-
ro curdana CH nocne dasospautarens ¢
yactoTol HacTpoiknm 3 kly Ha DA10,
DA11.

3T0T KpOCCOBEp WMEeT NUHENHYI
CYMMAPHYIO YACTOTHYKD XapakTepUCTHKY;
nonocoesie A4X nokasaHsl Ha puc. 17.
®azbl ciurnanos HY 1 CH ¢ BbIXOAOB COB-
nafalT BO BCEI NONOCe 4acToT, Ha 4acTo-
Te paspeneHua CH » BY paszHocTe das —
360°. Ecnn HeoBX0OMMO, MOXHO W3Me-
HWTE NOPAAOK COoeauHEeHWs GUNLTPOE KU
$a30BbLIX 3BEHBEE W MNONY4UTL COBNane-
H1e a3 BY n CH v pasHocTe daz 360° ana
curnanos HY n CH.

Ona obneryeHna pac4érta HOMUHANOB
4acTOTO3ananwWmNX uenei 8 cxeme puc. 16
Ha puc. 18 naobpaxexs otaensHo PHY
Ha DA1, DA2 n dazosoe 3eeHO Ha DA3,
DA4.

Ona ®HY vactota Hactpoiikn F =
=0,1125/RC,rpe C=C2=C4;C1=C3=2C;
R=R1=R2=R3=R4.

Ons dazosoro aeeHa R7 = 2R; R5 = R;
C5 = C6 = C. YacToTy HAGTPOWKNA BbIMMGC-
nAT NO TOW Xe dopmMmyne, 4TO0 W ONA
®HY. HomuHano pesnctopos R6, A8, R9
Ha 4acTOTY HACTPOWKW HE BNWAIOT, WX
BHIOUPAKT M3 CooTHOWEHUA R6 = R9 =
= 2R8.

K HepocTaTkam 3Toro Kpoccoeepa cne-
AyeT OTHECTM CNOXHOCTb B WM3MEHEHWW
4acToT pa3aeneHns.

NUTEPATYPA
1. NNekcuuwl Ban. u Buk. OpgHononocHein
WAM MHOrONONOCHLIR? — Pagwo, 1981, Ne 4,
c. 35—38.

2. AnpowwnHa WM. A., Boiawswnno A. T.
BuICOKOKAYECTEEHHLIE AKYCTHYECKWE CUCTEMbl
W Manyyarend. — M.: Paguo w cea3es, 1985,
c. 45.

3. CpasHWTENLHEIE TecTel. HanoneHwe AC.
Knaccuueckan ocHosa. — Stereo & Video, 2006,
Mz 1. URL: http://www.stereo.ru/test.php?
article_id=135&page=1&tree_id_1=59#be-
ginin {27.03.17).

4, Linkwitz S. Distortiontestofdrivers. —
URL: http://www.linkwitzlab.com/mid_dist.
htm (24.03.17).

5. Arees C. JonxeH n1n YM34 vumeTts manoe
BbIXOAHOE conpoTtvenedwe? — Papawo, 1997,
Me 4, c. 14—16.

6. AneiHoB A., Ceipyuo A, YnydlweHwe 3sy-
KOBOCNPOM3BENEHURA B cucTeme YM3Y — rpom-
kOroBopuTens. — Pagwo, 2000, Ne 7, c. 16—18,

7. Current Source Crossover Filters by
Nelson Pass. — URL: http://www.passdiy.com/
project/articles/current-source-crossover-
filters (27.03.17).

8. Anpowmna W. A., BoiAwesunno A. . Bui-
COKOKAYeCTBEHHLIE AKYCTUHECKUE CUCTEMDBI 1 U3-
ny4atenn. — M. Paguo v ceasb, 1985, c. 67—689.

9. Tam ke, c. 11.

10. Bnun C. ©uneTp ANA TPEXNONOCHBIX
ycunuteneit 34. — Paguo, 1997, Ne 12, ¢. 16.

11. Poroe M. AKTWBHLIN KPOCCOBED TPEThE-
ro nopagka. — URL: http://www.electroclub.
info/invest/crossover.htm (24.03.17).

12. Small R. Constant-Voltage Crossover
Networks Design. — JAES, 1971, v. 19, Ne 1
p. 12—19.

13. High-Performance Audio Applications of
the LMB33, figure 9. — URL: http://www.ti.com/
lit/an/snoa586d/snoa586d.pdf (27.03.17).

14, DazonuHeitHbl GuUNLTP oA TPEX no-
noc. — URL: http://www.vegalab.ru/forum/
showthread.php/18195 (24.03.17).

15. Piter Latsky. Linear Phase Active Cros-
sover. — Electronics World + Wireless World,
1999, Ne 9, p. 779.

16. Bill Hartman. Precise Active Crossover, —
Electronics World + Wireless World, 1999, Ne 8,
p. 652—655.

17. Whiseworks — NTM™ filter technology. —
URL: http://www.bss.co.uk/en-US/whiseworks
(24.03.17).

18. NTM™ Crossover Filter. — URL: http://
d18nzrj3czoaty.cloudfront.net/site_elements/
resources;/131_1363638412/NTMFilters_
original.pdf (27.03.17).

19. Elliot R. NTM™ Crossover Filter. — URL:
http://sound.whsites.net/articles/ntm-
xover.htm (27.03.17).

20. Lipshitz S., Vanderkooy J. In-Phase
Crossover Network Design. — AES E-Library AES
Convention: 74 (October 1983), Paper Number:
2051.

21. 3-Way Active Crossover with Linear-
Phase Response. — URL: http://users.otenet.
gr/~athsam/3way_active_crossover_with_
linear_phase_eng.htm (24.03.17).

(Oxonuanwe cnegyer)

19

WIUHX3L10MA8GE

nJ olpei@iinsuos :1noduog
nJ'olpei@|iew :uaLels weandy

2102 ‘L 5N OMTvd



AAVIO® Y

PA

™

-2
o
S
o
=
=3
W §
o

" Mpwém crareit: mail@radio.ru

PAOWO Ne 7, 2017 _

sesscssnssnasne &

A Bonpocsi: consult@radio.ru 4

HOBOCTU BELLAHUA

Pasgen segé€r B. NYJIAAEB, r. AcTpaxaHb

POCCHA

AABIFTEA. TTPK "Aawires” 8 neTHem
CEe30HEe TPaHCNUPYeT NnporpaMmel MHOBE-
WAHWA Ha KOPOTKWX BONHAxX Mo Cneayr-
LemMy pacnmucaHunio:

— 18.00 — 19.00 — Ha agbirefickom,
apabckom WU TYpeukom A3biKkax no noHe-
DEeNbHUKAM;

— 18.00 — 19.00 — Ha agbireickom
A3LIKE MO NATHALLAM;

— 19.00 — 20.00 — Ha apbIreiickom
A3bIKE MO BOCKPECEHBAM.

Bcé Bewanne BenéTcA Ha 4YacTtoTe
6000 kly, MOWHOCTL nepepaTynka —
100 kB, aanmyT — 188 rpaaycos. CaiT
IMPK "Apgesires” http://www.adygtv.ru/
programs/radio-inoveshchanie/
broadcasted/.

BYPATUA. K pernoHanoHoi cetn pa-
AnocTtaduum “IOmop FM™ npucoeguHunca
r. Ynan-Yna. Bewanne sHadanoce 12 masn
Ha 4actote 91,2 My, MOWHOCTE nepe-
patamka — 1 kBt (merounmk — URL:
http://www.gpmradio.ru/?an=news-
page&uid=106245 (22.05.17)).

BNAAUMMWPCKASA OBJ1. K peruo-
HanLHOM ceTn paguocTadHumn “"Love
Radio” npucoeawnHunca r. Bnagnmup, ee-
waHwe UaeT Ha yactote 99,3 Mry (ucTou-
Mk — URL: http://www.krutoymedia.
ru/news/4340.html (22.05.17)).

BONOrogckKAq Obn. K cetun perno-
HANbHOro BewaHua pagnocTaHunn "Love
Radio"” B8 anpene npucoeguHuncsa r. Bo-
norpga, 4actora Bewawma — 96,4 My,
(nctounnk — URL: http://mediaguide.
ru/?p=news&id=58ff85b2 (22.05.17)).

KPbIM. @unuwan PTPC "PTMNLU Pecnyb-
Nk Kpeim™ Hakan aHanoroeyo TpaHcna-
uMio paguocTaHuMin "Poccua cerogHs” B
ropogax: Cumdeponone — Ha 4acroTe
102,3 Mly; CeBactonons — Ha 4acTtoTe
102,6 Mlu;, dPeopocus — Ha vacToTe
102,3 Ml'y; Anta — nayactoTte 107,5 Mly;
Kepys — Ha uacrtote 105,3 Mlu; Eena-
TOpKMa — Ha yactoTte 102,5 Mru,

"Poccua cerogHa” — nepsoe pasro-
BOpHOE paawo, noseueweecs B Kpoimy B
2014 r. nocne npucoeauHeHWs nony-
ocTpoea k Poccvn. B acdmpe papnocTan-
UMM — onepaTMBHbIE HOBOCTK Kpbima wn
CegacTonons, WHGOPMAUMOHHLIE MPOo-
rpammbl, MHTEPBbLIO C IKCNepTamMu No Hau-
fonee BaxHbIM TEMaM M CNeunpoeKkTsl O
KM3HKW nonyocTpoBa (UctodHnk — URL:
http://crimea.rtrs.ru//tv/analog/filial-
rtrs-v-respublike-krym-nachal-trans-
lyatsiyu-radio-rossiya-segodnya-v-
simferopole-sevastopole-/ (22.05.17)).

MOCKOBCKAS OBJNl. 7 maq, B JeHb
paguno, paguocTaHuua "Paguo 1" Hauana
gewarHne 8 r. KonomHe Ha wdacrtoTe
94,2 My, Teneps XUTenu 1 rocTn ropoaa
MOryT cnywaTte "Panuo 1" He ToNbKO no
CTauMOHAPHOMY NMPHUEMHUKY, HO U B Ma-
wuHax. CUrHan CTaHuMWm yBEpPeHHO npu-
HAMAETCA Ha PaccToAHMK 20 KM OT LeHT-
pa ropoaa (nctouyHuk — URL: http://

. radiol.news/news/radio-1-otkryvaet-

Npumeyvarnune. Bpems acogy — UTC.
Bpema MSK =UTC + 3 4.

fm-veshchanie-v-kolomne-v-den-
radio/ (22.05.17)).

HWXEroPOACKAS OBJ1. Paguwo "MoH-
Te-Kapno” Ha4yano CBOE BellaHue Ha Tep-
putopwu r. Caposa ¢ 19 masa. OueHnTe
XUTbl, NPOBEPEHHbIE HECKONBKMMM MOKO-
NeHWAMW ChywaTenein, a Takxe nepeagaqn
0 MWPOBOA WMCTOPUKM, NYTELWECTBUAX W
Ororpadunax BelOaIOWMWXCA NIOOSIA MOXHO
6yneT Ha yacTtoTe 95,9 My (MCTOUYHUK —
URL: http://www.vremyan.ru/news/
radio_monte-karlo_zazvuchit_v_sarove.
html (22.05.17)).

POCTOBCKASAl OBN. B anpene «
BCEPOCCUACKOW ayauTopun paguocTaH-
UM "Pycckoe pagno” npucoeanHuInce
cnywartenu r. TaraHpora. Bewanwe B
3TOM ropofe OTKPLINOCk Ha 4acToTe
101,4 Mly (nctounnk — URL: http://
russianmediagroup.ru/live/thenews.
asp?id=33793 (22.05.17)).

K Oxw pagwo duwnuwan PTPC "Poc-
Toecknin OPTMNL" Hauyan TpaHchauwio pa-
aunoctaHunia "Paamo Poccuik™ 1 "Mask™ B
roponax Hoeouepkacck u WaxTel. Pagno-
cTtaHuma "Papuo Poccum” gocTynHa Ha
yactoTe 105,4 Mlu, "Maak” — Ha yactoTe
100,5 MIu,.

BoicOTa yCTAHOBKW aHTeHHbl 8 Lllax-
Tax — 75 meTtpoe, B Hoso4epkaccke —
70 METPOB, MOLWHOCTE NEpeaaTynkos —
no 1 kBT (ucrounmk — URL: http://
rostov.rtrs.ru/tv/analog/ko-dnyu-
radio-rtrs-nachal-translyatsiyu-radio-
rossii-i-mayak-v-fm-diapazone-v-
novocherkasske-i-shakhy (22.05.17)).

CMOJIEHCKAS OBJ1. 1 mas Ha4anocb
BellaHune paguoctanumn "Paano Aaqa” Ha
yactote 101,3 MI'y B r. BAaeme (MCTOY-
Huk — URL: http://www. krutoymedia.
ru/news/4352.htm (22.05. ﬂa].

CTABPONOJIbCKWUA KPAWN. 10 mas k
pernoHansHoi cetn "Pagmo Jada” nprco-
eauHunca r. Ctagponons. 4actora Bewa-
HUA — 98 MIy (nctouHuk — URL: http://
www.krutoymedia.ru/news/4366.html
(22.05.17)).

TATAPCTAH. 1 maa dwuwnuwan PTPC
"PTNU Pecnybnukn Tarapcrtad” Havan
Tpavcnaumwo "Paguo Poccuwm + Paawo
TaTtapctaHa” 8 r TeTowW Ha 4acToTe
104,8 MIu. MowHocTs HoBOro nepepgart-
yuka — 1 kBT (nctounmk — URL: http://
tatariya.rtrs.ru/ tv/analog/rtrs-nachal-
translyatsiyu-radio-rossii-radio-tatar-
stana-v-tetyushakh-v-fm-diapazone-/
{22.05.17)).

YOAMYPTUA. K pernoHansHOR ceTn
BelwaHna paguoctaHumm “"Takck FM"
25 anpens npucoenmHunca r. Moxra,
yacToTa Bewanns — 98 My, (McToYHMK —
URL: http://www.krutoymedia.ru/news/
4326.html (22.05.17)).

PagmnocTtaHumnsa “"Love Radio” 16 mas
Hayana paboTy B n. Urpa Ha 4sacTore
98,0 Mlu (ncTounnk — URL: http://www.
krutoymedia.ru/news/4380.html
(22.05.17)).

YENABUHCKASA OBN. C 3 maa dunu-
an PTPC "YenabuHcknit OPTML" Hauan
TpaHchauuio "Paawo Poccun” Ha yacToTte
99,3 Mlu ¢ pervoHanbHbIMK BpEe3Kamu
MPK "HOxHelA Ypan™ e . MarHuToropcke.

B 30Hy oxBaTta craHuuMu BxoanaT MarHuto-
rOPCK W ro OKPecTHOCTH (MCcTO4HKMK — URL:
http://chelyabinsk.rtrs.ru/tv/analog/
rtrs-nachal-translyatsiyu-radio-rossii-
v-magnitogorske-v-fm-diapazone/
(22.05.17)).

Pagno "Komcomoneckas npasga” ©
11-ro v 10 man paboTaeT 8 ropoagax Muac-
ce n 3natoycTe Ha yacTotax 89,8 My w
89,3 MlNy COOTBETCTBEHHO (MCTOYHWK —
URL: https://vk.com/kp.radio?w=wall
153734701_20671 (22.05.17)).

YYBALLWA. C 28 anpena paguocTaH-
umsa "Mask”, BeluaBLan Ha TepprTopuK Yy-
Bawwuu, ywna ¢ OIRT-guanasoHa. Tenepb
€& NO3bIBHbIE MOXHO YCNbILWATL HA HacToTe
99,5 MIy. 710 NPOM30LWNO M3-3a TOrD, HTO
PaaMoTENEBU3NOHHLIN NEPeaaloLMid LEHTD
YCTAHOBMN HOBbIK BOnee MOLHBIA paguo-
nepenatymk. MNpuém ctan ynlie: 3syK Te-
nepb NepefaeTcs B CTepeopexume. A C
WIOHA B CeTKe Bewanus "Maska" nnaHupy-
©TCA BbiXOA PeruoHanbHblx Bnokos na Ye-
6okcap (uctodHuk — URL: hitp://chgtrk.
ru/?c=view&id= 15709 (22.05.17)).

NPOBOAHOE BELAHWE

BONOronckAs Ob6J. B r. Hepenos-
ue Bce NPOBOAHLIE PAAMOTOYKN OTKNYE-
Hbl 20 Man. Yenyry nepecrtadyT nonydarb
2500 aboHerToB. O6 3TOM CTano M3BecT-
HO Mo 3asBeneHo oneparopa — Bonorog-
ckoro dmnmana NMAQ "PocTtenekom”.

MpoBogHoe pagno, C Y4ETOM pa3su-
TS COBPEMEHHBLIX KOMMYHUKATUBHBLIX
TEXHONOMMA, CTANO HEKOHKYPEHTOCNO-
coBHbim. Ceivac ycnyra npoBOAHOMO
paanoBELUaHUA HA TEPPUTOPUM pEernoHa
nocTynHa Tonbko B ropogax Bonoroe wm
Yepenosue. Ha Bcell oCcTansHOW Teppw-
TopuK 06nacTu eé nepecTann OkassiBaTb
B 2009 r. (wctounnk — URL: http://
www.severinform.ru/index.php?
page=newsfull&date=04-05-
20178&newsid=246483 (22.05.17)).

3APYBEXHOE BEWAHUWE

WHAWA. "Becennaniickoe panno” ("All
India Radio”™ — AIR) Ha HepaeHein leHe-
panesHon Accambnee Koncopunyma DRM
8 LLeeiuapun cTano opuUMansHsIM Yne-
HOM 3TOro 06LeanHeHA. 30eck C UHTEpe-
CcOMm Bbino BcTpedeHo cooblueHne, HTo He-
CKONBKO mopenei asTomobunen, sany-
WEHHbLIX B NPOW3BOACTEO B MHAWK, UMEoT
npeaycTaHoBneHHble NpuémMHuki DRM-
TpaHcnauwnia. -

Kcrati, pannonpuémHuki paspaboTa-
Hbl W BbINYCKAOTCA cepuitio B Mhamn ¢
TOproeon mapkoi Avion ( AeuoH ): http://
avionelectronics.in/. NoMWMO 3TOro, He
camas GoraTas cTpaHa Minaus 3aseplumna
nepesiid 3tan 6onbLWOro Npouecca BHem-
pexua ctanpapta DRM no ecei cTpaHe, o
yém coobliaeT nananwne RadioandMusic.
com: http://www.radioandmusic.com/
biz/radio/air/170425-all-india-radio-
enters-phase-ii-drm-india.

B xopne paboT BN CMOHTUPOBAHBI W
3anyuleHsl B akcnnyatauuio 37 DRM-ne-
penaTyMKoB NO BCEW TEPPUTOpWK CTpa-
Hbl. 35 M3 HUX nNpedHasHayYeHsl Ons Be-
waHua B gmanasone CB, a ewe nea — B
nuanasone KB. KopoTkoBONHOBbIE Nepe-
[ATYUKM NpedHa3HavYeHsbl 4NA TpaHcnaumn
nporpaMm WHOBELWAaHWAa B CcTaHpapte
DRM. W3 35 cpeoHeBONHOBLIX Nepenar-



4yukoB apa paboTaoT TONBKO B CTaHAapTe
DRM, a ocTancHble — B pexume napan-
nenbHoro Bewanws, ObpaTute BHUMaHWe
Ha MOLLIHOCTb CPEAHEBOMHOBLIX Nepeaan-
wmx ycrpoicre: 1000 kBT (nea nepepart-
yuka), 300 kBT (wecTtb nepenaTyUkoB),
200 kBt (10 nepepmatunkos), 100 kBt
(11 nepenatuymkos) n 20 kBT (wecTs ne-
pepnaTunkos). KB-nepepatumkn pabotawT
¢ mowHocTamu 500 1 250 kBT.

KWUPIrM3WNA. PagnoseularensHasn ceTe
nepeon nporpammol "BupuHyn paguo”
cocTomnT na CB-nepepatyvkos, paboTaino-
wwux Ha uactote 612 klu (150 kBT,
n. KpacHas Peuka), 1404 klu (nepepartin-
KW € mMowHocTamu 20, oea no 7 » aga no
1 kBT, pacnofoxeHHble B HaCenéHHbIX
nyHkTax Oéaeméns, AhpapkeH, HapeiH,
Opronyop nYonnoH-Ata cOOTBETCTBEHHO)
n 1431 kT (40 kBT, r. Oxanan-Abaa).

Kpome TOro, tpaHcnaums maer Ha KB
Ha yactoTe 4010 kly (MOWHOCTE nepe-
patymka — 100 kBT) w 4820 kly, (mow-
HOCTL NepegaTynka — 15 kBT).

B ceTke BewaHua [OBONLHO MHOro
(MpakTMYecKM B HA4Yane kaxaoro eella-
TENLHOTO 4aca) KOPOTKMX Nporpamm Ha
pycckom a3sike. [pueecTy BCE pacnuca-
HWE He NO3BOIMT O0LEM OTBEAEHHON Xyp-
HanbHOW Nnowanun. YNoMaHeM nuilb, 470
370 nNo 60NLLUEA YaCcTH HOBOCTHBIE "MTOrN
ana”. Ma tematudeckux — "CnopTusHas
Hepena”, "Ctonvua”, "Keiproizctand” n . 4.

KWUTAWH. "MexayHapoaHoe paguo Kwu-
Tas" TpaHcnupyet nporpammbl Ha pyc-
CKOM A3LIKE MO pacrMcaHuio, npueengH-
Homy B Tabnuue.

Bpems, UTC “YacroTa, KTy Bpems, UTC YacroTa, kl'y |
00.00 — 00.57| 1521, 7405, 9445, 9510 | 01.00 —01.57 1521, 5905, 13600 !
02.00 —02.57| 5905, 5915, 17615, 17640 | 03.00 — 03.57 | 5905, 5915, 15435, 17710, 17640 |
04.00 — D4.57| 5905, 15445, 15665, 17640 | 08.00 — 09.57 15335, 15665 !
10.00 — 11.00] 963, 7390, 9725, 11935 11.00 — 12.00 | 963, 1323, 1521, 9725, 9890, 11935
12,00 — 12 57| 969. 1323, 1521, 6100, 7400, [ .. o . . [963, 1323, 1521, 5915, 5990, 7400,

11935, 13575, 13600, 17575
963, 1323, 1521, 5905, 7330,

9675, 13600

963, 1323, 1521, 5905, 5915, 5065, |

— 14.57 - i
Kol 9 9525, 9675 1500 =158 5990, 9880, 11790, 13860
16.00 —16.57| 1921, 59051-3:3‘5%?5- 13580, | 4700 —17.57 | 1521, 7410, 9470, 11875, 13640
18.00 — 18.57| 1521, 7210, 9560, 9765 19.00 — 19.57 1521, 6110, 7245, 9525
7245, 9525 23.00 — 24.00 7405, 9445

[20.00 — 20.67

MNepBbiil 3Up NporpaMmsl OHA 3BY4HAT
8 10.00, BCE OCTanbHbBIE — MOBTOPbLI 3TOK
nepegaqu.

MONAABUSA. "Radio Moldova Actuali-
tati" (no-pycckm "Pagno Mongoea 17) B
ananasore CB pafoTtaet Ha 4acTotax 873
1 1494 kl'u. Ha pycckOM A3bike TpaHCnu-
pPYIOTCA HOBOCTW B CNeaylouinx BpemeH-
Heix Bnokax: 06.00 — 06.10; 08.00 —
08.05; 11.00 — 11.10; 15.00 — 15.10
(cpepa—nonegensHmk); 15.10 — 16.00 v
17.35 — 17.55 (no cpepam); 18.05 —
18.15 (kpome cyB6OTbI M BOCKPECEHbLS);
18.30 — 18.45 (no noHepeneHMKam).

C 20.30 po 21.00 no cybboram nepe-
[AETCA Nporpamma Ha pPycCKOM A3bIKE,
noaroToeneHHas paguocTadumelr "Ceo-
bonHans EBpona”.

NMPUAHECTPOBLE. B HacToAulee Bpe-
ma Tpancnauwna "Pagvo MNpuoHecTpoebs™

CBepnnnbHbIA CTAHOK
C NONlyaBTOMaTU4YECKUM

ynpaBneHuem

E. FTEPACHUMOB, cr. Boicenkn KpacHogapckoro Kpasi

.'l nsi CBEPNEHNA OTBEPCTUA B NEYATHLIX
/L npatax paguonobutenn 06bIMHO UG-
NoAL3YIDT Tak HA3biBAEMbIE CBEDNMNKY —
MWUKPOANEKTPOABUraTENN € HACAXEHHbLIM
Ha Ban UAHrOBBIM 3aXWMOM NS kKpenne-
HWA ceépn. MNocne napbl AECATKOB NONo-
MaHHbIX CBEPN M NpoYTEHMA CTaTbk [1] g
TOXEe pewwn W3roToBWTb CBEPNWUAbHbIA
cTaHok. OQHako MUKpockona B MOEM pac-
nopspkeHn He Geino (a ecni Bl 1 Gbin, No-
Mate xopowwii npubop Beino Bl xkanko),
noaToMy npWiunocs pa3paboTate CBOW
KOHCTPYKUMIO CTaHKa, UCNONbL3ya TO, 4TO
ObINO NOL PYKOW UNW HETPYAHO KYNTh (B
HacTHOCTK, BCE Marepwransl ona ero Maro-
TOBNEHWA HEOopPOrM U HeaedUUNTHB —
OONbLLUYIO KX HYACTb MOXHO KYMWUTb B X035~
CTBEHHOM MarasuHe).

BHewHwid BUO CTaHka NpeacTasned Ha
puc. 1. Cpasy xe ycnosumMmca, ona kpar-
KOCTW, NO aHanorkum ¢ BonblinmM ceep-
NWMbHBIM CTAHKOM, Ha3biBaTh ABWraTeNb C
3akpennénHbiM Ha ero Bany aepxarenem
ceépn wnuHaenem. Kak BWOHO, CTaHOK
CHaOXEH WKMPOKMM W HU3KKUM paboynm
cTonom. 31o yaobHee, 4em B [1], nockons-
KY MOXHO NONOXWUTL DYKW HA CTOM, a nnary
NPUAEPXUBaTL W NepemeLlaTs Nansuamm.
MpK 3TOM HaXWUMaTb Ha KHONKY CBERNEHWA

BEETCA HAa CpPenHeBONHOBOW 4acToTe
621 kly ¢ MOWHOCTLID nNepeaaTyrka
150 kBT, TpancnupyloTCca nepegaqumn Ha
MOMNOABCKOM, PYCCKOM W YKPAWHCKOM
aspikax ¢ 04.00 oo 05.30 exenHeBHO,
kpome cy6O0Tbl M BOCKPECEHbA. TpaHc-
NAUMKA HA PYCCKOM fA3blke — B adwupe ¢
04.00 po 04.30.

TAVMBAHb. "MexayHapogHoe paawo
TaiiBana" anm TPaHCAALWMK NPOrpamMmm Ha
DYCCKOM f3blke ¢ 24 anpens ncnonb3yet
M3-3a nomex Hoeyio yacToty 12030 kly,
11.00 po 12.00. YacTotel 9590 m 11955 ku,
Ha KOTOpbIX BewaHwe segétcac 14.00 uc
17.00 cooTeeTCTBEHHO, OcCTanMce Oes
W3MEHEeHMA (ucToyHMK — URL: http://
russian.rti.org.tw/whatsNew/?
recordld=22931 (22.05.17)).
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("Myck”) ynobHo, He oTnyckan obpabathbl-
gaemylo nnary. Bca anekTpoHuka, kpome
repKOHOB-0aTHMKOB NOMOXEHWS WNWHOE-
N9, pasMmelleHa BHYTPW KOpnyca CTaHka,
4YTO MOBLILWAET €ro HAAEXHOCTL. Kak U B
[1], ceepno nopaérca Kk obpabaTuiBaemoin
nnate. Xopowo pasnuynman Ha ¢oHe
pabo4ero crona y3kas Nonocka ¢ OTeepc-
TMem NoA CEEPNoM — ykasaTenb (onuca-
HWE KOTOPOro npMBEOEHO B KOHUe
cTatbu), obnervawwmnii Heobxoaumoe
cmeweHne u dukcaunio nnaTtel nepen
cBepneHveM O4YepenHoro OTBepCcTUA.
OnucelBaTb CTAHOK NOJMHOCTLIO, C YepTe-
XaMW BCEX OeTanen, Ha Mol B3rnaa, Bpsa
nM uenecoobpasHo, NOCKOAbKY W3roToB-
nedune noaoGHLIX YCTPOWCTE — npouecc
TBOPYECKWIA, 3aBUCKUT OT ONbITa U HANUYKMA
marepvanos, nNoatomy ganee noapobHo
ONUCaHBI TONBKO 4acTe Y3N0B U CNOCco6LI
WX U3roTOBNEHWA, KOTOPLIE MOTYT NPUro-
AWUTLCA YMTaTENaM.

CraHunHa cTaHka cBapeHa w3 OTPeakos
TOHKOCTEHHLIX CTanbHbIX Tpyd — aTo
ENWNHCTBEHHAA NeTalb, M3roTOBUTL KOTO-
pYyl0 CamMOCTOATENLHO MOMyT He Bce. Ko-

Puc. 2

30BaHWEM B KayecTee HanpasnsoLwen
kopoTkoro (gnuHon 110 mm) oTpeska
anekTpoTexHundeckoin DIN-perku Q-tuna
(NpooaeTca BO MHOMMX marasmHax, Top-
ryloWnx 3NeKTpoToBapamu), npencras-
naLwen coboi n3orHyTyo 0cobbim obpa-
30M NONOCY NWCTOBOW cTanu (puc. 2).
Mockonbky TakWe peikn MaroTasnueaoT
Ha cneumansHOM CTaHke, UX Kpas NNoCcKo-
napannencHsl, 4To 1 TpebyeTca aAna n3ro-
TOBNEHWA MexaHn3ma nogaqy WnuHoens
(kcTaTn, B BONbLLIMX CTAHKax 3TOT MExXa-
HW3M Ha3bLIBAETCA CYNNOPTOM).

K coxanexuio, He Bce DIN-peitkn naro-
TOBNEHbLI C OO0CTATOYHbIM ANA [AaHHOro
NpUMEHEHWA Ka4yecTBOM, NO3ITOMY MpW
nokynke cneayet yBeawTbCs, 4TO Y Bbl-
6paHHOro oTpeaka kpas poBHLIE W Napan-
nenbHel. Jlyywe Bcere BOCNOAL30BaThHCH
ONA 3TUX Uenen MeTannnyeckon nuHei-
KOW W LWTaHreHuMpKynem. HepoBHOCTL W
HenapannensHocTt kKpaee DIN-peikn
NPUBESET K 3ae4aHN0 WNNHOensa 1, BO3-
MOXHO, K nonomke ceepna. MNMpu euibope
peikun cneayeT Takxe 0bpaTiTe BHUMaHWE
Ha TONLMHY INCTOBOM CTannu, U3 KOTOPOWA
OHa U3roTOBNEHA: YEM TONLLE MeTann, Tem
ny4we.

3nekTpoaBuratens, NPUBOAALLWA CBEp-
o BO BpalleHwe, ycTaHosneH Ha [-06-
pPA3HOM KPOHLWTEeAHe 2 (pruc. 3) ua ctann
TONWMHOM 1 MM, KOTOPbIA YASPKWBAETCA

awameTpa) U NPUNasiHHbIMKW CO CTOPOHbDI,
NPOTUBONONOXHOW peuratento. Ansa cHU-
KEHWSA TPEHWMA HYXHO nocne cHopku cTaH-
Ka cma3aTh B3aMMOOENCTBYIOLME CO CKO-
Bamu kpan DIN-peikn ryctoi cmaskoi
(ecnm 3Tk Kpas CNMLLKOM OCTPbLIE, X MOX-
HO Cnerka NpUTYNWUTL HAaNWABHWKOM, TONb-
KO AenaTtb 370 CAefyeT akkypaTtHo, 4Tobbl
HE HApYWWTL WX napannensHocTb). Ha
ctanuHe DIN-peika 3akpenneHa BUHTaMu
¢ ravkamn M4. lMocne 3akpenneHns cne-
AyeT NPOBEPWTL NNABHOCTL X0AA Yronka c
3aKpenneéHHsIM Ha HEm apurarenem M1.

B npueoae nogayv WINWHOENR UCNONb-
3oBaHa BUHTOBaA nepenadya. [ins eé naro-
TOBNEHWA WCNONL30BaH CTanNbHOW Camo-
pe3 no metanny 5 (¢ warom pe3sdsl 2 Mm,
OnuHOl pe3bboBOM YyacT okono 55 MM 1
obuwen anvHoi okono 100 mm). Ha ero
pe3bBoBYy0 4acTk HAMOTaH OOWH BUTOK 4
OTOXKEHHOW CTaNbHOW MNPOBONOKW Ana-
MeTpoM 2 MM (310 "ramka” BWHTOBOW
nepenadn), KOTOpbIA 3aTeM NpunasH K
KPOHLWITEHY 2.

YCTpOMCTBO peaykTopa, nepefanuero
BpalleHWe OT anekTpoasuraTens npueoga
XOAOBOMY BWUHTY, 33BUCUT OT UMEIOLLIMXCA
B HANWM4MM wecTteped. OTmedy, 4To aenarts
KO3p®UUUMEHT nepejaduv pegykropa
CNULIKOM BLICOKWMM He cneayet — BO3-
pacTaeT Cuia HaxaTua Ha CBepno, a cta-
HOK npu atom paboTaeT meanexHHee (B

MOEM CTaHKe 3ToT Koad-

HEYHO, AR COEdWHEHWA eé
4acTeln MOXHO WCNONb30-
BaTL BONTLI UNW 3EKNENKK, HO
CamMblid  TEXHOMNOTWYHBLIA 1
Han8xHuin cnocob — 31O
BCE-Taku CBapka.

Opna u3 npobnem, BO3-
HUKAIOWKWX MpU W3roToeBne-
HWW TAKOTO cTaHka, — obec-
neYeHWe NNaBHON W paBHO-
MEepHOM nopadw ceepna
CTPOro nepneHaukynapHo
ofpabaTteiBaemoin  nnaTte.
JT0 nogpaszymesaeTr Waro-
TOBNEHWe CTPOro napan-
NebHbIX HaNpPaBA[IoOWWX, No
KOTOPBIM  NepemeLllaeTcs
WNUHOENb, a TakXe mMexa-
HW3Mma nogaym ceepna. M3-
rOTOBNEHWE HANpPaBASAHLULNX

duumeHT — okono 17).

B nepeoHavansHoM Ba-
pwaHTe ynpasfeHue CTaH-
KOM OCYLECTBNANOCHL YCT-
pPOMRCTBOM, OMUGaHHbIM B
[2], onHako B Nnpouecce ero
akcnnyaTaumm Ouinn 3ame-
YeHbl HEKOTOPbIE HegocTaT-
KW (BNPOYEM, YCTPAHWMBIE).
MNepeLiil — 310 HEQOCTATOY-
Has 3aWMUWEHHOCTb OT No-
mex cuyetdymka K561ME14,
YTO MHOrAA NPUBOAMAO K "ne-
peckoky” wnunaens (noc-
ne OKOH4YaHWA UMKna ceep-
neHWsa OH BO3Bpawancs He
B WMCXOQAHOE MOMoXeHwe, a
ocTaHasnMBancsa Bbille wnwn
Huxe ero). Takxe Bonblwoe
3HavYeHwe umernT dopma,
HanpasneHwe NONICoB Mar-
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npouecc AOBONbLHO TPYAOEMKWA, no-
CKONbKy Heobxoaumo obecneynTs nnas-
HbIA XOA, CTaHKa NpK OTCYTCTBUN MO TOB KN
3aefaHni, a caenatk 370 JOBONLHO CNOX-
HO. §1 pewwn 8Ty npobnemy wcnons-

Ha DIN-peiike u4eTsipbMsa ckobamm 3,
COTHYTBIMW M3 CTanbHOW NPOBONOKW Awa-
metpom 0,9 MM (MOXHO WCMONL30BaTh
npeagapuTensHO BhINPAMNEHHLIE KaHUe-
NAPCKWE CKPENKX M3 NPOBONIOKW TAKOIr0 Xe

OTHOCWUTENEHO repkoHa. HyxHO cka3aTsb,
4TO NPW UCNONL30BAHWKM BMECTO MepkoHa
ONTUYECKOro JaTyika "Nepeckok” LUMWH-
genga Habnwopanca pexe. Bropon Hepno-
cTaTokK HEekoTOpaa "OMCKPeTHOCTL"



YCTAHOBKM CBepna, 0ByCcnoBneHHaa Tem,
4TO XO[0BOW BUHT YCTAHABNWMBAETCA BCEr-
[a B OAMHAKOBOM NOnoxeHuu. Moatomy
CBEPNO MOXHO YCTAHABNWBATb TONLKO C
waroMm 2 mMm (war pessbbl BUHTA), 4TO
nHorga HeyaobHo, ocoGeHHo ecnn y ABuK-
rartens 3Ha4nTeNbHbIM OCeBON MOdT.

A ofHaxabl CAYYUMNOCh TO, YTO PaHo
WA NO3AHO NPOUCXOAWT C YCTPONCTBA-
MW, MUTAEMbIMWA OT ABYX WCTOYHWKOB
HanNpPsXeHWs: B OAWH NPEKPacHbIi OeHb A
nepenytan nposoga n emecto 5 B nogan
Ha Bnok ynpasnenus 24 B. Utor — cro-

Oaqy HanpaXeHWA NMTaHna ¢ KHonkn SB2
Ha Bbixoa Tpurrepa DD1.2 npw 3amkHy-
Thix KOHTakTax repkona SF2, aunoas VD3
U VD2 BbINOMHAT aHaNOrMYHYI0 yHK-
UMD MPW HAXAaTblX KHOMKax COOQTBeT-
cTBeHHO SB3 u SB4, VD7 cnyxut ana
YCKOpPEeHWUH BO3BpAaTa IWWNWHAENS B MCXO4-
HOE NONOXEHWE NPU CEBEPNEHNK TOHKUMKN
ceépnamu. B uens nutaHua OBUratens
M2 eeepeHbl peancTop R10 v Boiknwoya-
Tens SA1, NockONLKY ANA CBEPN ANameT-
pom 0,5...0,6 MM HeobxoaUMMO MeHbLUee
ycunue nogayvm cseepna (Ha cxeme SA1

peswme UMPPOBLIE MUKPOCXe-
Mbl 11 4ACTb NPOBOAHWKOE HAa

nnare. K cyacTelo, MUKpocxema
TDA7266L wvcneliTaHne Bbigep-
*ana. Nockoneky BOCCTaHOB-
neHnio BN0OK yxe He nognexan,
Bbino peweHo cobpaTe HOBBLIA,
yuTH NpU ero paspaboTke npe-
ABIOYWAR ONBIT.

Cxema HOBOTO Bnoka
ynpaenexna npeacrasneHa Ha
puc. 4. [pwn ero paspaboTtke s

3a4ancqa uened WCKIHYUTE

CUYETYMK U NPW 3TOM COXPAHWUTL
3KCNNyaTaunoHHbIE xapakTe-

pucTukn ctadka. NpumeHenne
3eCb MUKDPOKOHTpONEpPa He-
pauvoHanLHoO BBAAY NPOCTOThHI
BBINONHAEMOW 3a4a4mn, NoaTo-
MYy npuMeHeHa 0AHa MUKpOo-
cxema CTaHAapTHOW NOruku.
Anroputm paboTel CTaHka BO
MHOIOM aHanoru4yeH onncaH-
Homy B [2]. KoHTponb nono-
KEHWA WINWHABNAA CTaHka ocy-
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wecTenseTca nocpeacTeom
repkoHoB. Pabounit xon cTaH-
Ka — okono 12 MM, a ero casur
B npegenax 40 MM OCyLLECTB-
NAETCA YCTPOWCTBOM, KOHCTRYKUWA W
W3roToBNEHNEe KOTOporo ByayT onucaHsl
HUXE.

PaccMoTpumM ans Havana paboty und-
poBoi 4acth Bnoka ynpasnesus. [pwn
nopgadye HanpaxeHwa nutanna Tpurrep
DD1.1 ycraHaBnuBaeTcH B HyNeBoe CO-
croaHne Bnaropaps uenn cbpoca R2C4.
Tpurrep DD1.2 — Takxe B HYNEBOM CO-
CTOAHWKM, NOCKONbKY HanNpsXeHWe Ha ero
sxone R (BoiB. 10) umeeT yposeHs nor. 1.
O6a anekTpogsuratens o6ecTOYeHbI.
HecmoTps Ha TO 4TO B MCXOOQHOM COCTOS-
HWK repkoH SF2 3amkHyT, Ha paboTy
YCTPOMCTBA OH HE BAWAET, NMOCKONBLKY HA
npaAMom  Bbixoge Tpurrepa DD1.2
(Bbig. 13) — nor. 0. NMpw HaxXaTUK HA KHOM-
ky SB1 ("Myck”) Tpurrep DD1.1 nepexnto-
4YaeTCA B €OWHWYHOE COoCToAHWe, 3anyc-
katotca geurateny M1 u M2 n naunHaerca
npouecc ceepnenua. Kak Tonbko cpabo-
TaeT repkoH SF1, Tpurrep DD1.2 nepe-
KMi04aeTca B eAMHNYHOE COCTORHWE, Npu
3TOM aBuratene M2 MeHseT Hanpaenexue
BpaweHns. HaynHaeTca BO3BpaT Ceepna
B MCXOAHOE nonoxexue. Kak Tonbko cpa-
6oTaet repkoH SF2, Ha Bxopg R (BeIB. 4)
Tpurrepa DD1.1 6yneT nogana nor. 1 1
BCE YCTPOWCTBO BEPHETCHA B WCXOAHOE
COCTOSIHME.

Paborta mukpocxemsl DA1 1 Ha3Haue-
HWE OCTaNbHbIX KHOMOK YCTPOWCTBA Onn-
caHbl B [2], NO3TOMY OCTaHaBNMBAaTLCH Ha
HUX He Bydem. KOpoTKO O HaszHayeHun
HEKOTOPbLIX OCTaNbHbLIX AeTaNen: KOHOEH-
catopbl C2—C5 cnyxaTt aons 3awnTbl OT
nomex, anon VD1 npepotepawaer no-

Puc.5

+I( SA1

SF2
6 o——= Kgatogy VD1
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Puc. 6

nokasaH B pexume CBEpneHus TOHKUMU
ceépnammn). Peanctopsl RS n R10 noabn-
paloT B 3aBUCMMOCTW OT NPUMEHEHHOrO
asuratena M2, ux conpoTMBREHWE W
MOLLHOCTb pacCesHna MOryT OTAWHATLCS
OT YKa3aHHbIX HA CXeme.

MapannensHo kHonke SB1 moxHo noa-
KMOYUTL BbIHOCHYIKO Negans — Ang aroro
npegHasHadeHa po3etka XS1 (Bnpodyem,
3TO MOXET W He NoHanobuTbCcA: 3a BCE
spems paboTel CO CTAHKOM, a 3TO yxe
fonbwe roga, HeoBXoOOWMOCTW B WC-
NoONL30BaAHKWK NEJan y aesTopa He BO3HW-
Kano).

Heckonbko w3ameHeHa cxema nycka
anekTpoasurarens M1 — 310 cagenaHo
ANA NPOANEHNA ero cpoka cnyxoul. Koraa
Ha npamom Bbixoge Tpwurrepa DD1.1
nosenaeTca nor. 1, 4epea peanctop RS »
anog VD6 HaumHaeT 3apaxaTbCa KOHOEH-
caTtop C6. HanpsxeHwne Ha 3aTBOpe Tpam-
aucTtopa VT 1 yeennynsaeTca CpaBHUTENb-
HO MeaNeHHO, NO3TOMY ABUraTens 3anyc-
KaeTCs nnasHo, De3 pbiBKa, 4TO NOMNOXW-
TENbLHO BNWABT HA MPOUECC CBEpPNeHua.
Kak TOnbkO nepexn4nuTca  Tpurrep
DD1.2, Ha ero WHBEPCHOM BbIXOOEe

~ (BbIB. 12) nosenseTtca nor. 0 u

| koHpeHcaTtop C6 HauuHaeTt
pa3paxaTLCcy Yepes pesncrTop
R6, onon VD5 w sbisog 12
Tpurrepa DD1.2. TpaHaucTop
VT1 3akpbiBAaeTca, MoaTomy
OBUraTens OcTaHaBnMBaeTcs
paHbLle, Yem WNUHOEeNbL Bep-
HETCA B WMCXOQHOE Nonoxe-
HWE, 1 B TO Xe Bpems, Korga
CBEpNo yxe BbILNOo M3 NNatbl.
Takum obpazom, obliee spe-
M paboTel gBUraTens samer-
HO COKpallaeTcs, 4To cnocob-
CTBYET YBENNYEHWIO CPOKa 8ro
cnyxBbl. eno B TOM, 4TO Ta-
KOW CTaHok, Kak npaswWno,
NPOEKTUPYETCA NOA, KOHKpeT-
Hblid  anekTpoasuratens (K
TOMY XE& WHOraa CHATLIA C
Kakoro-Hnbyab HencnpasHoro
annapara), U NpW BbIXOOe ero
M3 CTPORA, eCcnu aHanornyHbin
HaMTK HEe YyAANoCb, MOXET No-
TpebGoBaThCA CyWeCTBEHHasn
nepepenka craHka. Moatomy
nyywe npoannTh, HaCKONbKO
3TO BO3MOXHO, CPOK CNyxObi
yXXe MMEeIOLLEerocs ABuraTens.

Bce petanu, kpome repkoHoOB, pas-
MELLEHBLI Ha NeYyaTHOW nnare (eeé YyepTex
nokasaH Ha puc. 5) 3 GoNLrmpoBaHHO-
ro ¢ 04HON CTOPOHbBI CTEKNOTEKCTONUTA.
Bnokupoeodkelin koHgeHcaTop C2 npu-
nasH HenocpencTBEHHO K BbiBOMAAM
nuTaHna Mmukpocxemsl DD1, a Tpanauc-
Top VT1 — Kk TennooTeoAsiwemMy dnaHuy
OT BbIWEAWEro U3 CTPOA TpaH3ucTopa
KT837 1 4epe3 n30nupYloOWylo cnoas-
HYIO MPOKNaaky 3akpennéd Ha kopnyce
CTaHKa BWHTOM C railkoin. Ecnun Hyxabl B
npoaneHun cpoka cnyxbbl aNeKTPoaBMU-
ratens M1 HeTt, anoaes VD5, VD6 u pe-
anctop RB MOXHO WMCKNIO4YWTL, a peaunc-
Top R5 ycTaHOBWTL, KaK NOKA3aHo WTpKu-
XOBbIMW AIMHMAMMK HA PUC. 5.

[epKOHbI YCTAHOBNEHbI HA OTOAENLHOMN
nnare, NokasaHHon Ha puc. 6. Bce npo-
8073 NPUNasHbl K 3aNpecCcoBaHHbIM B HEE
WNWAbKkam M3 MefHOro NpoBoaa avamer-
pom 0,9 mm.

O 3ameHe getanei pacckasaHo B [2].
[epKoHBl MOXHO 3aMEHUTEL GOTOOATYMKA-
MW, Npasaa, B 3TOM Cnyyae, BO3MOXHO,
npuaéeTca nonobpate peancTtopsbl R2 n R3.
MOXHO NMPUMEHUTE U MUHWATIOPHBIE MUK-
ponepekna4aTenn.

CTOWUT OCTaHOBWUTLCH HA NMPEeUMYLLECT-
Bax W HEAOCTATKaX repPKOHOBbIX OaTHNKOB.
Mx HECOMHEHHbIE AOCTOMHCTBA — MpOo-
CTOTA CXeMbl, HAAEXHbLIA KOHTAKT, a Takxe
OTCYTCTBME MPOMEXYTOUYHBLIX 3HAYEHMA
HanpPsKeHna W WYyMOB, CBOWCTBEHHLIX
HekoTopbiM doTogaTtymkam. Ewe ogHum
NAKGOM ABMSETCA TO, 4TO UM HE HYXEH
DONONHUTENBHBIA MCTOYHUK MMTAHUS.
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Mpuém crarein

PAOWMO Ne 7, 2017

HepocTaTtkOB y repkOHOB Takxe ao-
BONMBHO MHOrO. BO-TIEPBLIX, 3TO Xpyn-
KOCTb. CTEKNAHHLIA KOPNYC OY4eHb nerko
pacTpecKMBaEeTCH M NOMAaEeTCs Aaxe npu
HebBonbwom wnarnbe BeiBoga BANM3KO K
kopnycy. NaAaTe BLIBOAOLI repkoHa Takxke
cnenyet akkyparHO, NPWAEPXMBAR Y KOp-
rnyca NnUHUeToM, YCTaHOBNEHHOMY Oatym-
Ky HeobxooMma 3awmta 0T BHELWHWX
MexaHuyeckux BO3gencTenid. Ewe oauH
HIDAHC: NOCKONbKY B DONLWWHCTBE NO-
N0OHBLIX CTAHKOB MCNOJL3YIOTCA gBUrarte-

3ote 209 |

[oetaneil NPoaoNXaAeT HAYaTYIO Ha puc. 3).
CocTouT 3TOT y3en W3 nnacTuHbl 12,
cobcTeeHHo dnaxka 10, ckobbl 9, corHy-
TOAM W3 BLINPAMAEHHOW KaHUENAPCKOW
ckpenkun, wanbsl M3 NNacTuka ot ByTwin-
KW 8 U KOHWYECKON NpyxuHel 6. B nnac-
TWHE NPOCBEPNEHbI fIBA OTBEPCTHA aAna-
metpom 2,5 MM NS BUHTOB KpEnneHus
e€ K KpoHWTEelHY 2 ¢ aewratenem M1,
Taike B HE MMEETCH LLeneBoe oTeepc-
THe WKUprHoi 0,9 MM 1 anuHon 50 mm.
MpopesaTb Takoe OTBEPCTHE C POBHBIMMW

Puc. 8
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Puc.7

NW NOCTOAHHOrO TOKAa, MMelwwWe [o-
BONLHO CWUNBHBIE MAFHWUTHLIE MONA,
B3aUMOLEACTBYIOLWE APYM C APYrOM W,
eCTeCTBEHHO, C MarHMToOM AaTyunka, npu
YCTAHOBKE B CTAHOK FEpKOH MOXeT
paboTtath He Tak, Kak HyxHo. OaHako,
HECMOTPA Ha HEAOCTaTKW repkoHOB, B
ONWCBLIBAEMOM  CTaHKe MNpUMEHEeHb
MMEHHO OHW, NOCKONLKY B aBTOPCKMX
3anacax He HaWNOCk ABYX OAWHAKOBLIX
onronap.

YnpaenaTcsa repkoHbl MOCTOAHHLIM
MAarHUTOM, NPUKNEEHHLIM K NOABUXHO-
My naxky, AeTanu KOToporo NOKa3aHbl
Ha puc. 7, a NOAHOCTbIO coBpaHHoe
YCTPOWCTBO — Ha pMc. 8 (Hymepauus

KpaaMu CROXHO, NO3TOMYy Bbipe3aHa
nonocka 11 wupwHoin 3 MM 13 TOrO Xe
KyCKa OUWMHKOBAHHOW CTanu, 4To W nna-
cTuHa 12, n NnpunasHa Kk HER ¢ 3a30pom
0,9 Mmm.

Bo d¢naxke 10 npoceepneHsl TpW
oteepcTua anametpom 0,9 mm. B kpaii-
HWe oTBepcTVa BCTaeneHa ckoba 9 w
3aKpenneHa B HWX Nankow, nocne 4ero
¢naxok BCTaBneH ckoGOl B wiens w
3adUKCUPOBAH NPYXWHOW 6, OTOrHYTHLIA
KOHEL, KOTOPOW BCTABNEH B cpeaHee

oTBepcTMe gnaxka Yepes oTBepCcTHE
B waibe 8. YANWHEHHBLIA KOHey
ck0oBbl HA NPOTMBOMONOXHOW CTOPO-
He ¢naxka OTOrHYT, Kak NoKasaHo Ha
puc. 9. 3gech xe nokasadol npuna-
aHHble Kk DIN-peiike ynopel 13, c
KOTOpbIMK Mpu paboTe B3auMOAeii-
cTeyeT ckoba 9.

NonyynsBluKMACA y3en nepemela-
eTCA BAONL WEeNW C HEKOTOPBLIM YCK-
nnem, onpegensemMbsiMm nNpUMeHeH-
HOW npyxuHoi 6. Mocne cHopku K
dnaxky 10 npukneeH MarHut, satem
ero TpyWwmecs 4yacTn cnerka cmasa-
Hbl JluTonom 24. Ha kpoHwTerHe 2
y3en gnaxka 3akpenneéd ABYMA BUH-
Tamn M2, BBWUHYEHHBIMK B pe3bbo-
Bble OTBEPCTUA NPMNASHHLIX K HEMY
yronkoe 1. Ynops!l 13 OTOrHyThl Tak,
4T0Obl NPKM NEepemMelleHn WnuHae-
na B npepenax paboyero xoga cko-
6a 9 He poxoauna [o ynopos Ha
0,5...1 mMm.

MpuHunn geicTena Gnaxka B cne-
AYIOWEM: NoKa WNMHASNL CTaHKa nepe-
MELaeTCcna B HYXXHOM yyacTke xoaa, dna-
KOK, @ CnenoBatenbHO, 1 MarHuT nepe-
MELLAK0TCH EMECTE C HUM (lWnuHaenem),
He Kacascb ynopoe. Ecnu xe Heobxoan-
MO cMecTuTe paboqwnii y4acTok xona
WNMHOENR BBEPX WAKM BHW3 (Npu ycTa-
HOBkE cBepna Oonblueil WM MeHbluen
ONWHBLE), HAXWMAKT Ha kHoNky SB3 nnn
SB4. MNpu 3TOM OTOrHYTLIA KOHEL, CKO-
Obl 9 KacaeTcAa O4HOro M3 YNOPOB, W
¢naxok C MarHMTOM COBUIraeTca Ha nna-
cTmHe 12. Cnenyer OTMETUTL, 4TO Noa-
BUXHLIA Gnaxok HyxeH npu pabote cC
00blYHBIMKM  CBEPNamMu, GneunanbHble
WMEIOT OJMHAKOBYID OAWNHY W YTONLLEH-
HelA XBOCTOBWK. Ecnu npegnonaraeTca
paboTaTe TOMBKO C TakMMKU CBEpnamu,
Gnaxok MOXHO NPOCTO NPUMNasTb K
KPOHLWITENHY.

YunTelBAA MeyaneHblid ONbIT C NOA-
KAYEeHWEM npenblaywerc cradka, Ons
nutaHua 6Gnoka ynpasieHWs B HOBOM
CTaHKE MPWUMEHEH HEe NOKAa3aHHbli Ha
cxeme npeobpa3oBaTenb HanpsaXeHus




(roToBOE 3apsaHOEe YCTPOWCTBO HA MUK-
pocxeme MC34063, npegHazHavyeHHoOE
ana 3apagkn mobunsHoro TenedoHa ot
BoptceTn asBTomobunsa). Kak nokasanm
WenbiTaHua, oHO 6e3 nepenenku paboTo-
CNocoBHO NpKU BXOOHOM HANPAXEHWW 00
30 B. M3 Hero TonbkO ynanéH ceBeTO-
avon, MHANMUWPYIOWWA BLIXOAHOE Hanps-
XKeHne U orpaHuyYnBaWnii ero Tok pe-
3UCTOP.

Buao Ha MOHTaX 3INEKTPOHHOW 4acTn
CTaHka nokasad Ha puc. 10.

PaboTa Ha cTaHKe aHanorv4Ha onu-
caHHOW B [2], HO Ha4YanbHas yCcTaHOBKa
ceBepna OCYLUEeCTBASeTCS MHavye: BCTABWUB
cBepno, kHonkoin SB4 onyckawT wnuH-
nenb cTaHka Tak, 4ToBbl KOHEW cBepna
YLWEN HUXE NOBEPXHOCTU CTONA (C y4ETOM
ocesoro niodra apuratens) Ha 1...2 MM, 1
3anyckalwT nepeblid UWKN CBEPNEHWS
kHONKkOW SB1. Mocne Toro kak WwnuHaens
YCTAHOBWTCA B WCXOOHOE MNONOXEeHne,
CBEPNAT OTBEPCTUA, NONL3YACHL TONLKO
KHOMkoW SB1.

Ykazarens AN9 NoONyaBTOMaTu4yeckoro
CBEpPNUNLHOrO CTaHKa
Ana ceepneHns OTBEPCTWA B neyar-

HblX NAaTax HEeKOTOpbIE pa,qwomoﬁme-
nn N3roTaBnMeardT CBEPNIMNbHbIE CTaH-

4TO BEAET K CHWXKEHWID 3AaMETHOCTMU
TOYKW HA nnarte. Kpome TOro, ApKoCTb
3TOIN TOYKW 33BUCWT OT TOrQ, NOA KAKUM
YrNOM OHa BWAHA, 4TO Takxe HeyanobHo.
HakoHel, NoAXoaAaWWiA Nasep ewe Hyx-
HO HARTW.

MNocne HeyaadHbix NONLITOK NPUCNO-
cobWUTE ANA 3TOWM Uenu NepeaenaHHyl
nas’epHylo0 ykasky s pewwun nouckartb
OPyroi BapwanT ykasatens. B peaynbta-
Te NONYYUACH NPakTHUYeckn He Tpebylo-
UMiA 3aTpaT ykasatens, XOpOoLo BWOW-
Mblid noa NoBbIM YrNoM 1M NO3BOAAIOLWNA
YCTAHOBWTE NNaTty Noa CBepfoM ¢ Ooc-
TATOMHOW TOMHOCTHIO. [lns ero uaroToe-
neHua notpebyeTcs nonocka nonynpo-
3pavyHoro rnbkoro M xenaTteneHo useT-
HOro nNnacTuka (9 Beibpan 3enéHblii — oH
nyylwe BWOEH HA nnaTe) TOoAWWHOWM
0,4...0,6 MM (e€ paamepbl HEKPUTUYHEI W
onpeaensioTca pasMepamu  CTONWMKa
cTaHka). KpenaTt nonocky Ha HEM BMHTa-
M M3 ¢ raiikamun, Ansa 4ero Ha OaHOM U3
€€ KOHLOB M HA Kpaw CTOAWMKA CBepnaT
no gsa oTBEpPCTMA gnameTpom 3,2 MM,
PasameTiTb MX UEHTPbLl cneayet Takum
oBpaaom, uyTOoOBI NPOTMBOMONOXHbI

KOHEL, 3aKpennéHHOM NONOCKKW pacnono-
XWUNCH NOA CBEPNOM, Kak NOoKasaHo Ha
puc. 11. A ona Toro uToBel NoOnoOCcka nNpu
cBepneHWM pacnonaranace napannens-

k1. Mx npeumyuwiectea nepen mMukpo-
apenaMu obuwenasecTHbl. OQHako npwu
WUCNONB30BAHUKM CTaHka, 0COBEHHO C
NONYyaBTOMATUYECKMM YNpaBneHWem,
BO3HWKaeT npobnema: Kak onpenenvTb
NoNoXeHWe NnaTtel HA CTOMWKE CTaHKa,
4To6bl OTBEPCTME 0Ka3anoCh Tam, rae
HyxHO? Camblil NpOCTON BapuaHt —
ONyCTUTE CBEPNO NOYTK 00 KacaHuwd
NNarbl, MOCNE Yero CABMHYTb €€ C TaKnMm
pac4éTom, 4To6LI MECTO CBEpPNeHuA
0Kazanochk TOYHO MNO4 CBEpaoM, u
Ha4YaTbh CBEpNeHne — He o4eHb yaobeH,
NOCKONbKY TREBYET NMWHWX Onepauvi,
03 W NpuemMnem OH TOMLKO B CTaHKe C
py4HOi nopadveid ceepna. B craHke C
NONYaBTOMaTHUYECKWM YNPaBneHnem oH
o4yeHb Heypnobed, NoaToMy Heobxopum
ykaszaTene MecTta CBepneHws oTBep-
cTuA. B cTaHke, onucaHHOM B cTaTke
[1], ana 3Toro NPUMEHEH na3epHbIi
yKa3aTenbs, 0AHAKO W OH He NIMWEH He-
nocTaTtkos. Tak, 4tobbl choOKyCUpPOBaTh
ny4 nasepa B HeBOoNbLIYIO TOYKY, NPUX0-
OUTCA CHWUXaTb TOK, MNPOTeKawuiMii
4epea Nas3epHbid W3nyYawwuwin guon,

HO nnare, Mmexay Heil (NoNockor) n cTo-
AWKOM CTaHka NOMEWanT NpokKnaaky
TonwmuHoi 1,5...2 mm. lMNocne 310ro B
nonockKke CBEPNAT OTBEPCTUE OMameT-
pom 2,5...3 MM, KOTOPOE CODBCTBEHHO W
6yner ykasatenem nNONOXeHWA cBepna
OTHOCWUTENLHO MAATE B FOPU30OHTANBHOI
nnockoctu. Npu pabore obpabartuiBae-
MY NAaTy KNnagyrt Ha CTOMWK CTadka
ne4YaTHbIMW  NPOBOAHWMKAMW  BBEPX,
BABWIraT B 3a30D MEXAY HUM WU nono-

CKOW NNacTuka 1, nepemenlan eé s ropu- |

30HTANLHOWM NNOCKOCTH, GUKCHPYIOT Ha
CTONMWKE B TAKOM MONOXEHUMW, B KOTOPOM
B UEHTpEe OTBEepCTHA B NONOCKE NNacTu-

Ka BMAEH LEHTP Byayliero oTBepcTua 8 |

nnarte.
NUTEPATYPA

1. Napwwux K. MNonyasroMarvyeckuin caep-
NUNBHLIA CTAHOK C NA3epHLIM ykalatenem. —
Paavo, 2015, Ne 7, ¢. 32—35.

2. lepacumor E. Bnok ynpaenedua ceep-
NUALHBIM cTaHkoOM. — Paguo, 2016, Ne 1,
c. 24—26.

Il nepoB STM32, AVR, Arduino, PIC,

|| nepepn Bamu 3agauu.

MOAYNBHAR PEKNTAMA

[ANCTaHUMOHHBIE KYPCHI 0BYHEHMA
NporpaMmmnpoBaHnie MUKPOKOHTPO-

| STM8.

3aHaTna NPOBOAATCA MO INEKTPOH-
HOW Mo4yTe Wan c NOMOLLEKD Nporpam-
mbl Skype. Ob6yyeHue moxeT ObiTb
HaNpPaBNeHo Ha pelleHue CTOoALWer

www.electroniclab.ru/courses.htm
T.+7-912-619-5167

Buiwina B CBET HOBAA KHWra

LWrnenc-LUxenne M. A.

TenekOMMYyHHW-
kauumn [lenTarona:
uMdpoeaa TpaHc-
dopmauma 1 Ku-
bepaawnta. — M.:
lfopayas nuHWe —
Tenekom, 2017. —
272 c., vn.

ISBN 978-5-
9912-0647-1.

TEAEKOMMYHHKALDM

NMEHTATOHA:

mbprns Thusbeyemon  tesueTs

"AMEepUKaHLUb
ykpann [JOkTpuHy
mapwana Orapko-
Ba”, — Tak coobwana "KoMCOMONb-
ckas npaepa” 9 wuwons 2010
OkasbiBaeTcs, 470, NO3aMMCTBOBAB
Waen y HavanoHWKa leHepanbHOro
wraba Hwkonas Orapkosa (1977—
1984 rr.), amepukaHubl COBEPLWWIN
PeBONIOUWNID B  BOEHHOM faene.
MmenHo nocne 3atoro B lMeHTaroHe
Gblna nepeoueHeHa poNb CUCTEM
yﬂpaB}'IEHMH n asromartmniaummn
poaMNach KOHUENUWUS CeTeUeHTpUYe-
CKOW BOWHbI — € BEAYWEW DONbID
MHGOOPMALNOHHBIX CETEN.

PaccmoTtperbl u npoaHannamposa-
Hbl (MO OTKPLITEIM WCTOYHWUKAM B WH-
TEPHETE) OCHOBHLIE 3Tanbl PasBUTUs
TenekoMmMmyHukaumin lNeHTaroHa: kak
npoxoaunn TP NOKONEHWA TPaHC-
dopmMaummu — OT curHanu3auum SS7
W MHTEeNNeKTyaneHbIXx ceTel K IP-npo-
TOKOMY W, HAKOHEU, K 4YPe3sbldanHo
aMBUUMO3HLIM NnaHaM kKnbepsawm-
Tol. PaccmoTtpernsl u gBe obnactm
OBOWHOrO NPUMEHEHWA CETEN CBA3W:
akcTpeHHaa cnyx6a u undpoeas
KeneaHaa popora.

AOna WwKMpoKoro kKpyra 4ntaTtenew,
WHTEPECYIOWMNXCA COBPEMEHHbIMMW
npobnemamn 6e30nacHoOCTU WHGO-
KOMMYHUKauMi. byaeT nonesHa cne-
uuanucTaM M HayyHblM paboTHUKam,
cneunanmanpyrowmmca B obnactu
MOAEpPHU3aUWUKM CeTen CBA3W, B TOM
yucne paboTalowmm Hag Co3gaHuem
CUCTEeMbl BKCTPEHHBIX Bbi30BOB "112"
W annapatHoO-NpoOrpaMmMHOro KOMmM-
nekca "be3onacHslid ropog”.

HayuHo-TexHuyeckoe usgarenscreo
«Mopa4an nnHWA — Tenekom»

Cnpaskw no ten.: (495) 737-39-27,
WWW.TECHBOOK.RU
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PAONOJTIOBUTENIO-KOHCTPYKTOPY

Mpwuém craten: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWO Ne 7, 2017

OnTpoOHHBLIN aHanor
nepemeHHOro pe3mcrTopa
C. OJIFTAHOB, r. Bapaburck Hosocmnbupckoi o6.

CTPOWCTBO, O KOTOPOM WAET pe4yb B

craree, npeacraenseT coboi onTona-
Py C MEXaHWYECKW PEerynupyemoin ontuye-
CKOW CBfi3bl. MaMeHeHmne 3TON CBA3WM OT
HYNs 00 MakCMMansHOW BENWHUHbI OCY-
WEeCTBNAETCA NOBOPOTOM PaChONOXeH-
HOW MEXOY M3NYYaLLWM AM0A0M U HOTOo-
NPUEMHWUKOM 3aCNOHKW 0C0B0N GOpMbl U3
CBETOHENPOHULAEMOr0 MaTepuana. Yron
NOBOPOTA 3aCNOHKW 3aBMCKUT OT eé dop-
Mbl. ECnn, Hanpumep, 3T0 Kpyr C UEHTPOM,
CMELEHHBIM OTHOCHMTENIbHO OCKM BanMka
ynpasneHus, yron nosopora paser 180°, a

ecnu cnupans Apxumena, — 360°. Takyo
onTonapy MOXHO MPUMEHUTL B KayecTee
perynatopa rpoMKoCcTi B OKOHE4YHbLIX Kac-
kapax ycwnutenein 34, B dopmuposate-
NAX YyNPABN[KOWErO HanNpsxXeHna 0na cme-
WeHWs TPaH3ncTOPOB, BapWkKanos, B
ynpaensemblx atTeHoaropax, NYHaxw 1. o.
MNockonbky pesynbTaT paboTsl yCTPOWCTBA
NPOABNABTCA B M3MEHEHWW TOKA MW Ha-
NPsKEHWA B ynpaensemon uenu, Bynem
HA3LIBaTh €ro ONTPOHHLIM aHaNoroM ne-
pPeMEHHOro peaucTopa (Ana KparkocT —
OAINP).

QAP obnagaet BMOPALWMOHHOM YCTOM-
YUBOCTLID M NOMEX03AWMILEHHOCTEIO OT
WNK-nanyyenuis. KoucTpykums npubopa
NO3BONAET NErko 3aMmeHsaTh W3ny4yawumne
nanoapl U GOTONPUEMHWKIA C aBToOMaTHYe-
CKOW YCTaHOBKOWM MO ONTUYECKOW OCK NMpu
COOTBETCTBWMM OMAMETPOB WX NAACTMKO-
BbiX NMWMH3 BXOAHOMY AWMAMETPY CBETOBOIO
Kanana.

Ycrpoicteo QAMNP npeacrtaeneHo Ha
puc. 1. Ero ocHoBa — nepegHas (5) u
3apgHAs (3) cTeHKW W3 HenpoapavHon
ANCTOBOW NAACTMACCHI MM MHOMO OTHOGK-
TensHO NNOTHOrO Matepwana (Hanpumep,
HanoOMAbBHOro NamMWHAaTa), COeAWHEHHbIE
wypynamu 7 4epe3 npoknagkuw 1. Ha
nepenHei CTEHKE C NMOMOLLLH elWE ABYX
Takux Xe LWYyPYnoe W NnaHkn-gepxarena 8
3aKkpenneéd wanyyawowwin guoa 10, a Ha
3apHein — hoTonpueémMHMK 9.

®durypHana 3acnoHka 4 (B gaHHOM cny-
4ae Kpyr cO CMELLEHHbIM Ha 2 MM UeHT-
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Puc. 1. 1 — npoknagka, CTEKNOTEKCTONUT TONWMHOW 1,5 MM, 2 WT.; 2 — TOPMO3, TKaHb atnacHas, 2 WT., NPUKNEWTb K aeTanu 3
kneem "MomeHT", He A0NYCKAsA NPONUTKA MM TKaHk, 3, 5 — CTEeHKW COOTBETCTBEHHO 3a[HAA 1 NEPeaHAA, NaMUHAT TONWKWHON 8 MM,
CKpennTs OAHY C Opyrod Yyepes npoknagku 1 wypynamu 7; 4 — 3acnoHka, NnacTtuk NUCTOBOW TONWKMHOW 1 MM, NpUKNenTs K neTa-
nu 6 kneem "MomeHT"; 6 — Banuk, Tpybka naryHHas BHEWHWUM auamMeTpom 7 mm; 7 — wypyn-camopea 3,512 (anaMeTp x AnuHa,
MM), 8 WT.; 8 — nnaHka-aepxartens 3N1eMeHTOB ONToNapsb!, CTEKNOTEKCTONUT TONWWMHOW 1,5 MM, 2 WIT., KpenuTe K getanam 3 n 5
wypynamu 7; 9 — dortonpuémHng; 10 — nanyyaowmia guoa



A
# y |
1
|
0 1
02 04 06 08 lgpmA
6)
Puc. 4
pOM) WM3roTOBNEeHa W3 HenpospavyHon

nnacTmMaccbl TONWWHOW, NPUMEPHO Ha
0,5 MM MeHblUer, yem npoknagku 1, u
3akpenneda c nomowsio kneda "MomeHT”
Ha nNycTOTENOM naTyHHOM Banwuke 6
(MCNONL3DBAHO KONEHO C HApPYXHbLIM Ana-
METPOM 7 MM OT TENECKOMMYECKON aHTEH-
Hbl). A1a petans OATMNP moxeT BbiTe U3ro-
TOBNEHa W W3 CNAOWHOro mertanna (n3
npyTka gwameTtpom 6...7 mm). Ona TOoro
yToObI 3aCN0OHKa Bpawanacs 6e3 nodTa un
HE W3MEHANa CBOEro MNONOXEHWA CGamo-

NPOW3BONLHO, OTBEPCTWA NOa Banuk 6 B
cteHkax 3 M 5 HeobxoaMMO WM3roTOBUTL
BO3MOXHO TOYHEE, C MWHWUMANbHBIM 3330-
POM, @ K CTEHKE 3 C BHYTPEHHEN CTOPOHbI
HaAo NPUKIENTE NONOCKW TOHKOW TkaHK 2
(puc. 2), koTopble OyayT BLINONHATH
GYHKLUMKM TOPMO3HbBIX YCTPOWCTE 3aCN0H-
K. BHEWHWA BWO, OOHOMO M3 BapuaWTOB
OAIP nokasaH Ha puc. 3.

Mocne cHopkwn ycTpoWcTBa cnepyeT
CHATL €ro NepenaTodHy XapakTepucTi-
KY — 3aBMCMMOCTbL TOKa OTONPUEMHMKA
ly (MK HanpsxeHus Ha HEM Ug) OT Toka
yepes uany4awowmia guog, |, npy "oTKpbI-
TO" 3acnoHke (koraa OHa HaxoauTes B
NONOXEHWM MWUHWMANLHOrO BAWAHWA Ha
CBETOBOA NOTOK OT M3Ny4yarwero gMoaa K
GOTONPUEMHMKY) ONA BO3MOXHOW KOp-
peKuMM CXeMmbl YCTPOWCTBA, B KOTOPOM
npeanonaraeTca mcnone3osate OAMNP B
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Ka4ecTee npumepa Ha puc. 4 npeacras-
NEHbI CXEMa 3MEPEHWIA (a) U NepeaaToy-
Has xapakTepucTtuka (6) OAMNP ¢ komno-
HEeHTaMK onTonapbl OT aartdnka Oymarm
NPUHTEPA, a HAa PMC. 5 — TO Xe, C KOMNO-
HEeHTaMK onTonapst M3 NoXapHoro AsiMo-
soro nasewarens UMN-212 soinycka 2009 .
B 0boux cnyyanx TOK H4epes Manyqatowmi
avon VD1 perynupyloT nepemeHHeIM pe-
3ncTopom R1, a M3MepsioT B NEpBOM Chy-
Yae munnuamnepmetpom PA2, a BO BTO-

pom — PA1. [ins namepennsa Toka ¢oTo-
NPUEMHMKA WMCNONL3YIDT MUIAMamnep-
metp PA1 (cMm. puc. 4), a AnA MamepeHns
HaNpPAXeHWs Ha HEM — MWUNAWBONLTMETD
PV1.

Cxema 0OHOro M3 YyCTPOWCTB, B KOTO-
pom ucneiteieancs OAMNP, — dopmupoea-
TENA YNPaBnAwWEro HanpaxXeHWA Ha
nonesom TpaHancrope BE4D1H nokasaHna
Ha puc. 6. AnemMeHTsl ONTONAPLI 3BNEYE-
Hbl 13 y3n0B C MapkupoBkoi IA34LG nnn
ONI350, npuMeHsembix B NPUHTEPAaX.
PaBouyas To4ka onrtonapbl BbibpaHa B
BEpPXHEM 4acTW mnepegaTodyHOn xapakTe-
pucTukiK. Nprn HeobxoanMMocT Hanpsxe-
HWE NWTaHWA YCTPOWCTEA MOXHO YBENW-
YNTh, CKOPPEKTUPOBAB COOTBETCTBYIOLLMM
06pa3om TOK Hepes Wany4awuwwnia auon
VD1. BxogHoe CONpOTUBAEHKME NOBTOPK-
Tens Ha TpaHaucTope VT2 nNpu HU3KOM
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Puc. 6

HanNPsXEeHWM HA 3aTBOPE AOBOMBHO BENN-
ko (Bonswe 20 kOm), NoaToMy MOXET
noTpeboBaTeCa 3KPaHWPOBaHWE MNPOBO-
O0B, waywmux K cotoTpaHaucTopy VT1.
YCTPOMCTBO WCNLITLIBANOCE AONA HEno-
CPenCcTBEHHOrO YMNPaBneHWs YPOBHEM
3Byka. Peaynetar oTpuuarencHelil (Benuk
YPOBEHb LUYMOB).

Cxema ycwnutena mowHoctm 34 ¢
perynupyembiMm OAINP ypoBHEM rpOMKO-
cTW naobpaxena Ha puc. 7. Manyuaowmii
nnon VD1 BKAOYEH B CTOKOBYHD LEMb
TpaHauctopa VT1, ¢otoanon VD2 — B
uens 3arteopa VT2, [Ons ymeHbweHWs
WYMOB ONTOMapkl NOCNEAHWA MCNOAL30-
BAaH B PEXWME reHepaumn HanpsxeHWs.
PabGouyas Touka BbiOpaHa B cepeaunHe
HNM3KOro K NMHEeMHOMY y4acTka nepena-
TOYHOW XapakTepucTUkK. Eé nuHeapMaa-
UWe OCYWEecTBNAETCH C NOMOLWbLID OTPpWULE-
TensHoi OC vyepes uens R16C8, nokasaH-
HYH Ha CXEME WTPUXOBOIA NUHWEA.

BuixogHan MOWHOCTE YCUAWTENH Ha
Harpyske conpotueneHuem 4 Om —
0,5 BT. Mpu BxoaHOM NEpPEMEHHOM HanNps-
*keHun 0,15 B yactoToi 800 Ny Ha akTue-
HOI Harpy3ke 4,7 OM Nony4YeHo Hanpaxe-
Hre 1 B. C yeennyennem 4actoTsl 40 8 klu
HanpaxeHWe Ha Bbix0Oe YMEHbLLUAeTCHA B
nea pasa. lNpw NONHOCTLID BBEOEHHOH
3acnoHke HabnopaeTca NOALEM HU3LLWMX
HacToT (aMNAMTYAA HAMPSKEHWA HACTOTON
80 Mu 8 1,5 pasa BblIe, 4EM Ha 4acToTe
800 Nu). Ha cnyx, N0 M3MEHEHWID FPOM-
KOCTW B 3aBMCUMOCTW OT Yyrna nosBopoTa
3aCNOHKM, YCTPOWCTBO COOTBETCTBYET ne-
PEMEHHOMY Pe3nCcTopy rpynnel B,

HanaxueaHue yCMAWTENR CBOAMTCH K
NPOBEPKE YKA3aHHLIX HA CXEME 3HAYEHWUIA
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HanpsxeHua (M3amepersl npubopom L4353
npY HanpsxeHuw nutaHua 12 B; Hanps-
*eHne Ha uctoke TpaHaucropa VT1 — no
wkane 3 B). OrtpuuarensHyio OC nog-
B1PAIoT Ha CNyX, U3MEHAA CONPOTUBAEHUE
peancropa R16 e npenenax ot 7 A0 2 kOm.
KoadduumeHT ycuneHmna no HanpaxeHnio
MOXHO YMEHBLLUWTL A0 2.

dorogwon VD2 paboTtaet B pexume
redepaumin Hanpsxedusa. Ero Heobxoan-
MO LWYHTWPOBaTkL pesncTopom RS conpo-
TusneHmem 10 kOM, a AN\ COeUHEHWS C

3aTBOPOM TpaHaucTopa VT2 NpuMeHWTb
3KPaHMPOBAHHLIA NpoBoa. Kpome Toro,
HEoBX0AMMO MCKNIDYUTL BNUaHKe Ha VD2
MOCTOPOHHUX BUAWUMOTro 1 MK-uanyyeHni.
Mpu HeobXoaMMOCTHM, HA 3aKNYUTENL-
HOM 3Tane HacTponKK, CONpOTUBNEHME
PE3NCTOPA MOXHO YMEHbLWTE 80 5 KOM.
Mpw akcnepumeHTax B kayecTee VT1—
VT3 wcnonsbaosanuce TpaHancTopel NO2
N3 CUCTEMHBIX NNaT KOMMNLIOTEPOR, a B Ka-
yecTee VT4, VTS5 — ykasaHHble Ha cxeme
TPaH3UCTOPbI U3 MOHWTOPOE ¢ AT

PaboTta ¢ pannamum Ha BHELWHUX
HOCUTeNnqax cpeacTBamMm

BASCOM AVR

A. CABYEHKO, noc. 3eneHorpagckunii MockoBckoii 061.

MukpokontTponnepsi AVR (kak,

BpoYeMm, u apyrue) obnagaroTt

BecbMa orpaHnyeHHsIM 00bEMOM COBCTBEHHO NamMaTn gaHHbIX. B
NyYWeM cnyyae 370 HeECKONbKo knnobair O3Y n npuMepHoO CTONBKO
e EEPROM — BoT ¥ BCE, 4YeM pacnonaralot npubopbl Takoro Knac-
ca. 1o ycnoxHser cosznaHue Ha ux 6aze ycTpoicTe, onepupyioLinx
6onswummu ob6vémamu mHpopmaynn. MukpokoHTpOnnep nerko
cnpasnseTcs c e€ NPpUMEMOoM, HO rae e€ xpaHuTs?

i ) OWH K3 NPUMEepoB — YCTPOWCTEO,
7 perucTpupylowee ¢ onpeaenéHHon
NepUoANYHOCTLIO NapamMeTpbl Kakoro-
nmbo npouecca, Hanpumep, CocTofHue
OKpyxallwen cpeasnl (TemnepaTtypy w
BRaxHOCTL BO3ayxa, aTMocdepHoe nas-
nendne n np.). Nycte TpebyeTcs wecTb
pas B 4ac NpPWHMMaTL W 3anoMUHaTh
mHdopmaumio ¢ NATK gardnkos. Konosas
NOCLINKA Kaxaoro gatymka mmeeT OnuHy
naTe BanToB. MpocToi pac4éT noka3biBa-
€T, 4TO CYTO4YHbIA 0DBLEM MHPOPMALMK —
1440 6aitT. Tak yTo EEPROM MUKPOKOHT-
ponnepa cepun ATmega32 o0ObLEMOM
1 KGaiiT He XxBaTUT Jaxe Ha CYTKW 3anMcu.

MNamaTe AaHHbIX NpakTuydeckn nwboro
MWKPOKOHTPONNEpa HEeCNOXHO Hapac-
TUTb, NOOKMKYUE K HEMY MO COOTBET-
CTBYIOWEMY MHTEPDEACY BHELWHIOW MUK-
pocxemy namati, Hanpumep, seegeHve B
COCTaB YNOMAHYTOro perncrpatopa Muk-
pocxemel 24LC512 ¢ 06LEMOM 3HEProHe-
3aBrucumoil namatn 64 K6anT noasonut
emMy BECTW HENpepbIBHYID 3anN1ck B Te4e-
HWEe NoNyTopa MecsLUes.

Pacwwupenne namsaTy OaHHbIX MWKPO-
KOHTPONNEPHOro YCTROMCTBA € NOMOLLLIO
AOTNONHUTENbHBIX MWKDOCXEM Namsatv —
HE eJUHCTBEHHBIA NyTb peweHnsa npobne-
Mbl. MOXHO MCNONb30BATHL TAKWME BHELLHWE
HakonutTenu nHbopmaunu, kak HXMO wn
KapTbl NAMATH, KOTOPbIE ANA NporpamMmm-
CTa BLIMAAAT NONHLIM aHanorom auckKo-
BOro Hakonwutens. [pepocTaBnaemblit
Takum ofpazom 06BEM NamaTH CyllecT-
BeHHO Bonbiue TOro, KOTOPbLIA MOryT npe-
AOCTABUTE JONONHUTENEHBIE MWKDROCKEMBI
namaTti. Ha ceroaHa oH M3MepseTca rura-
BarTamu,

NHdopmaunio Ha BHELWHEM HOCWTene
MOXHO XpaHWTb B Buae $ailnoe, AocTyn-
HbIX A8 4TEHUS 1 3anucK nibomy coBpe-
MEHHOMY KOMNBIOTEPY. 3TO CYWEeCTBEHHO
ynpouwaet nepeHoc cobpaHHOd MUKPO-
KOHTPOANEPHLIM YCTPOWCTBOM MHDOPMA-
UMK HA KOMNbIOTER 1 08paTHOo.

KoHe4HO, cerogHa CnoxHO npeacra-
BUTb cebe MWKPOKOHTPONIEPHOE YCTPOIA-
CTBO, OCHawéHHoe HXMA. 3710 pesko
yBenU4MT ero rabapuTel u noTpedbnsemyio

XUT NPOAAN! Npubop gns Tec-
TUPOBaHWA 3ANEKTPOHHLIX KOMMOHEH-
TOB (TPAH3WCTOPLI, ANO4LI, TMPUCTO-

pbl, KOHOEHCATOPbI, PE3WCTOPbI, WH-
ayktueHoctn w ap.) "TPAH3UCTOP
TECTEP-M2" — 2550 py6.

— Habop pervanei kopnyca
Tpauauctop TecTepa-M2 — 525 pyo.

HOBMHKAL Nnpara yacToTo-
mepa FC1100 ot 1y go 1100 My,
{cobpanHas u HacTpoeHHas), 2 Bxoga:
0...50 My, »n 1...1100 Ml'y, perynu-
pPOBKa YPOBHA, UBETHOW WHOWKATOP,
BCTPOEHHbIA TECTEP KBapuUEBblX pe3o-
Hatopoe 1...25 MIu, ogHoBpemeHHoe
namepeHue 2-x yactor — 2550 py6.

— Habop petaneii kopnyca 4acro-
Tomepa FC1100 — 525 py6.

— Yanbl, Moaynu 1 nnatsl Arduino —
BCEraa B Hanuuum!

3BOHWTE! 3AKA3bIBAUTE!
Mo Homepy 8 (916) 029-9019
¢ 9-30 pno 18-00 MSK,

no e-mail: zakaz@dessy.ru

MnKu Ha cainte www.dessy.ru

MOLWHOCTb, YCNOXHWT CMCTEMY 3NekTpo-
nuTanug. Ho B KauecTee BHELHUX HOCUTe-
net MHpopmMauMKM B TakWMx YCTPOWCTBAxX
BMOJIHE MOTYT OblTb MCNONL3IOBAHBI KAPTLI
namsti. B npegnaraemon cTtaTtbe pac-
CMOTpPEHLI OCHOBLI pPaboThl MUKPOKOHT-
ponnepos AVR ¢ kapTamu namati Hambo-
nee pacnpocTpaHeHHblXx cerogHs gopma-
ToB SD (Secure Digital) n SDHC (Secure
Digital High Capacity) cpeacTeamm cucTe-
Mbl NporpaMmmuposaHa BASCOM AVR.

MNopgknioyeHune kaprt SD
K MUKPOKOHTpONNepy

Kaptel SD mMoryT ezamMoneincTeoBaTh
C MWKPOKOHTPOMNEPOM 4YEpes WHTep-
denc, KoTopbI Tak U Ha3wiBaeTcs SD, w
yepes Bonee yHWBEpPCANbHLIA, XOTR W
Bonee megneHHblil, WHTepdeic SPI
(Serial Peripheral Interface). Or ucnone-
3yemMoro uHTepdenca 3aBUCAT Ha3Haue-

%
SD

microSD

HWe BLIBOAOB KapThl W Cxema eé nop-
KMOYEHNA K MUKDOKOHTpONnepy. Tak Kak y
BOCLMWUPA3PAOHEIX MUKDOKOHTROANEROBE
cemeiicTea AVR HeT annapaTHoro uHTep-



denca SD, bynem paccmaTtpueaTe noa-
KJIlQUYEeHMe K HUM KapT no nHtepdeiicy SPI,
pPEannM3oBaHHOMY NPaKkTWUHecKku BO BCEX
MWKPOKOHTpONNepax.

CerogHa nonHopasamepHsie kaptsl SD
NpPaKTM4ecKkn BelTeCHEeHB! kapTam microSD
(pwec. 1). HaznauyeHnne BbIBOAOB KapT
obowvx dopmaToe npy obmeHe nHgopma-
uueid no wHtepdeicy SPl npveseneHo B
tabn. 1. O6a BapwaHTa OOMHAKOBO NpwW-
roaHsl Ans paboTel © MUKPOKOHTPONNEpa-
MW, XOTA ¥ pasnM4aoTcs PacnonoxXeHnem
OAHOMMEHHbIX BEIBOAOB.

TaGnuua 1
Buiso,
- = Uene | HaszHauyeHnue

SD | microSD

1 2 CS BuiSop KapThi

2 3 DI WHdpopm. Bxoa

3 GND OBWuin nposog

4 4 vCC +3,3B

5 5 SCLK | CuHxporuaayws

[ 5 GND O6Wwmn nposog

7 7 DO WHopM. BLIXOA,
{';E* T R R2 |/|R3 SDDS1
g 1 / -KapTa
'g__ . /12u/12r{/12n0____vcc =
z g8 T cs |2
S | Mosi D | a
2| MISO Do | H
S| sck SCLK
w« | GND GND

C1100
C247 me=10B
I

Puc. 2

JdonycTumoe HanpsxeHue nuTaHus
kapTw (VCC) — 2,7...3,6 B. MNoaTtomy K
MWKPOKOHTPONNEPY C HanpsXeHuem nu-
TaHua 5 B kapTy NpuxognTCcs NOAKNOHaTL
4yepe3 npeobpa3zoBatenn NOrM4ECKUX
YPOBHEN MHPOPMALMOHHBIX N YNpasnao-
wmx curHanos. MabaBuTeCa 0T npeobpa-
3oBarTenei NO3BoOnNAeT NUTaHMe MUKPO-
KOHTpONnepa Hanpaxeduwem 3,3 B, 4TO
oonycTumo gna GonblUMHCTBA M3 Hux. B
3TOM Cny4ae noakaHaTe KapTy K BbIBO-
AamM MHUKPOKOHTpONNepa MOXHO Hanps-
MYI0, KaK NOKa3aHO Ha CXeEME puc. 2.

Ocobo cnegyeT OTMETUTbL BaXHOCTb
koHaeHcaTtopa C2. [eno B TOM, 4TO npw
nogknioYyeHun kapTtel Kk paboTawowemy
MWKPOKOHTPONNepy B Uenu e€ nuTaHus
BO3HWKaeT GPOCOK Toka amnauTynoi ao
100 mA, 4TO MOXET Bbl3BaTb KpaTkoBpe-
MEHHYIO "npocagky” NUTalwero Hanpsa-
xeHws n cboit B pabote MUKpOKOHTpOnne-
pa. KoHpexHcatop C2 MUHUMU3WPYET 3TOT
ad¢ekt. PacnonaraTe ero cnegyeTt Kak
MOXHO Gnvxe K BbIBOAAM NWTaHWA KOH-
TakTHOro ycTPOWCTBa, B KOTOpPOE BCTAB-
NAOT KapTy.

Paccmatpueaemaa cxema npurogHa
OS5 MUKDOKOHTPONNEPOB, B KOTOPbIX WH-
Tepdeic SPI ¢ nuHuamu SS, MOSI, SCK,
MISO peanusoeaH annapaTtHo. OgHako
ero MOXHO peann3oeaTk W NPOrpaMMHO.
Mpu aToM AOnA COEOWMHEHWS C KapToW
MOXHO MCNONBL30BaTE NOOLIe YeTeipe nn-
HIWM NOPTOB MUKPOKOHTPONNEpPA.

Opranunsaums paboTbi ¢ kapTamu SD
B cpege BASCOM AVR

C TO4KKM 3pEHUA NPOrpaMMUCTa, CTPYK-
Typa KapTel SD npocTa — 310 HakonuTene
nHpopmMaumm, pasbuTslit Ha CEKTOPLI pa3-
mMepom no 512 BainT kaxapld 1 cHabxEH-
HbIA YyNpasnawowmMM KoHTponnepom. Mon-
Hyt0 cneundmkaumo kapt SD, B Tom uncne
W NepevyeHb KOMaH[ WX YNpaBnRIoWMX
KOHTPONNEPOB, MOXHO HAWTWU B [1].

Mocekinas no wHtepdeicy Heobxoam-
Mble KOMaHAL KOHTPONAepy KapTel, nony-
YaT AOCTYN K €€ HAKONWUTENI0 — YNTAT N
3annCLIBaDT MHGOpMauWio. 3To Tak Ha-
3blBaemMas HU3KoyposHeBas paboTa c kap-
Ton. Ero nOCTOMHCTBO — BONblUAA CKO-
POCTE AOCTYNa NpW CKPOMHLIX Tpebosa-
HWAX K pecypcam MHMKPOKOHTpONnepa.

OpHaxko peanniaums HU3KOYPOBHEBOW
paboTtel TpebyeT OT NporpaMMMUcTa BeICO-
KOro MacTepcTBa W 3HAHWA HEe TONbKO
MWKPOKOHTpONNEepa, HO W CUCTEeMbl KO-
MaHa KOHTponnepa kaptel. HyxHo cobno-
[AaTh U CTAHOAPTHLIE COrNaLIEHWA O NPKMH-
umnax pasmelieHns uHgopmaumm B eé
rakonuTtene. bea wx cobniogedns byner
3aTpyaHEén obBmeH wHpopmauvein mexay
pasHbiMKi  ycTpoicTBamu. [lpuknagHas
nporpamma B 3TOM cly4ae B Menb4anlmnx
noapoGHOCTAX ONUCEIBAET BEChk NPOLEct
paboTel ¢ KapToW, 4TO OenaeT eé TEeKCT
CnoxHbiM 1 BonbwmmM no obvémy. floc-
TUraeMeiid aGdEKT — CNoXHaa, HO Makcu-
ManeHO addekTuBHaa nporpamMmma.

Ona obnerdyexHwa Tpyna nporpammm-
CTOB pa3paboTaHo 3HAYMTENBHOE 4MCHO
cTangapTHelx OubnuoTex npouenyp w
dyHkumii, Heobxogumbix ans paboTel C
BHELWHWMKW HakonutTensMn nHbopmMmaummn.
OHW NO3BONAKDT UM YATW OT 0OWeHnA ¢
HAKONWTENEeM Ha YPOBHE KOMaHg ero
KOHTpONNepa, npegnaras paa craHnapT-
HbiX NPoOUEnyp, KOTOPLIE BbI3LIBAIOT C
noMoLLb komanp, JOC (auckoBoii onepa-
LMOHHOM CNCTEMBI). ITO NO3BONKET CylLLle-
CTBEHHO YNPOCTWUTL paspaboTky npo-
rpamm, B3avMOOeNCTBYIOWMY C guCcKammn,
caenats paboTy ¢ HUMK Gonee NPOCTOR 1
MOHATHOW. XpaHenne WHdopMaunKn Ha
anckax e ewae dannoe obecneyvBaer eé
rapaHTUpoOBaHHbLIA NepeHoc Mexay pas-
NWYHBIMW BBIMMCAUTENBHBIMIKM CUCTEMaMK.

OpHako cnegyeT NOHMMATL, YT HUYTO
He 0aéTtcs gapom. 3a npocToty u yoodeTt-
BO NPUXOOWMTCA NNaTHTb. anMEHMTBHbHD
K BbIMNCAMTENLHOW CUCTEME 3Ta nnata —
tonee xecTkve TpeboBaHwa K €€ pecyp-
CaM W HEeKOTOpPOEe CHWXEHWE CKOpPOCTH
BLIMONHEHWA AWCKOBBIX OnNepauvwid no
CPAaBHEHWIO C HU3KOYPOBHEEBON paboToi.

Ona cucteMbl NpoOrpaMmMypoOBaHUS
BASCOM AVR paspabortana BubnunoTteka
AVR-DOS, cooepxallan OCHOBHLIE MYyHK-
UMK ons B3anMoOencTBUA C AWCKOBLIMMK
HakonutTenamu. 31a 6ubnuoTeka MHTErpu-
poeaHa B coctae BASCOM AVR, HaumHas ¢
sepcun 1.11, 1 obnapaeT cnegyowumm
BO3MOXHOCTAMMN:

— paboTtaet ¢ pannossIMK CUCTEMaMMN
FAT16 1 FAT32;

— MCcnonb3ayeT umeHa dainnos popma-
Ta DOS (8.3);

— YUTAET W 3anUCbIBAET TEKCTOBbLIE W
NEOWYHbIE dainel;

— WUCNOonNb3yeT
512 BaiT;

— WCNONBLIYET NUHEWHYKD anpecaunio
cekTopoB (LBA);

CeKTopbl  ANMHON

— paboTtaeTt ¢ HXKMIO v ¢ kapTamun na-
MaTk dopmartos CF (CompactFlash) MMC
{MultiMedia Card), SD (Secure Digital) n
SDHC (Secure Digital High Capacity), a
TaKxKe C BUPTYanbHLIMA ANCKaMK, CO30aH-
HBIMK BO BHELUHEN NaMATH MWUKDOKOHT-
ponnepa.

Cuctemuble Tpebosanua AVR-DOS

Ona opranwaaumm AVR-DOS Tpebyetca
OKONO YeTelpéx kunobanT nporpaMmHon
namaTi MUMKpoKoHTponnepa. Eé Bydeps n
NnepemMeHHbIe OKPYXeHusa 3admmaioT 8 03Y
MWKPOKOHTPONAEPA OKONO ABYX KMnoBant
B MNOJIHOW KOHDWUIypauun wunu okono
1500 6aitT B MuHWManeHon KoHdwrypa-
uun. CpaBHuBas 3TW TpeBoBaHWA C BO3-
MOXHOCTAMKM BOCBMUPA3PAAHLIX MWKPO-
KoHTponnepoe AVR, MoxHO cpenate
BbIBOA, 4TO wcnons3osate AVR-DOS B
nonHoin koudwrypauwn, obecneymearn-
e MakcMMansHy CKOPOCTL BbINOAHE-
HWA OWCKOBLIX ONepaunin, BO3MOXHO
MWL HA MUKPOKOHTPONNEPax CEMEMCTE
ATmega64, ATmega128, ATxmeqga.

B muHumaneHoi kondwurypaunn AVR-
DOS ckopocTs paboTel ¢ AWCKAMW MEHb-
e, HO MOXHO NPUMEHATE MUKPOKOHTPON-
nepsl Gonee pacnpoCTPaHEHHOro cpeaw
papnonobuteneil cemenctea ATmega32.
B aTtoMm cnyyae ons MCNonbL30BaHWA Npu-
KagHOM NporpamMmoit octatTcs ceobon-
HeiM okono 500 6ant O3Y. He Tak yxe n
Mano, 0cobeHHO NpY rPamMoTHOM MCNONb-
30BaHWN ONEpPaTUBHON NAMATI.

CocTas bubnuortex

Ana pabotel ¢ AVR-DOS cpeau 6mb-
nmotex BASCOM AVR B nognanke LIB
OOMXHbI NPUCYTCTBOBATL OCHOBHAs OwbB-
nuoteka AVR-DOS — caiin AVR-DOS.LIB
(AVR-DOS.LBX) v 6mbnunoTeka-gpaiieep
MCMONB3YEMOr0 HaKOMNTENs.

Odpaneep ona kapt dopmaTta SD un
npegwecTeyiowero emy dopmara MMC
HaxoamTca B BubnnoTteke MMC.LIB, koTo-
pas BXOAWT B CTaHaapTHbIA Habop 6ubG-
nuotek BASCOM AVR. Opxako ceroaHs
NpaKTWYeCcKasa WeHHOCTb 3Toi GrnbnmnoTekn
HEBENWKA, Tak Kak KapTel Namati, ans
KOTOPLIX OHA NpenHa3dadeHa, ctany pea-
KOCTEIO, yeTynue mecto SDHC. fina pabo-
Thl C 3TUMK KapTamK, a Takke C KapTammn
MMC 1 SD cnyxuT HoBas Bepcusa Bubnno-
Tekn-gparneepa MMCSD_HC.LIB. Ecnu B
wcnons3yemoi sepcuin BASCOM AVR owa
OTCYTCTBYET, ATOT dain cneayer HaluTHh B
MuTepHeTe n CKONUPOBaTE €ro B Nognanky
LIB nanki BASCOM AVR.

Bubnnoteky MMCSD_HC.LIB moxHo
Mcnone3oeate ¢ Nbon eepcnein BASCOM
AVR, B kOTOpOit MmeeTca cTapan Gnbnuorte-
ka MMC.LIB. Kpome pacluvpeHvsa HOMEH-
KnaTypel NoAgepxuBaeMex kapt, MMCSD_
HC.LIB paBoTaer n ¢ MUKPOKOHTpOnNepamm
cemeiicTea ATxmega. Pabora c Humm GyneT
paccMOTpeHa OTAENBHD, a NOKa AanbHemn-
WwWe paccyxaeHus cnpasennves ans
paboTsl © MUKPOKOHTpONnepamMu ATmega.

Kondurypupoeanue AVR-DOS

Ona koppekTHOi paboTel 06e Gubnuo-
Tekn AVR-DOS (ocHoBHas w apansep)
AOMKHL BBITE NOAKAKYEHEI AMPEKTMBAMMN
$Lib k NpUKNagHON NPOrpaMMe U CKOHGM-
rypyMpoBaHsl Noa 0COGEHHOCTU KOHKDET-
HOro MUKpokoHTponnepa. Kondurypauuio
KOPPEeKTVPYIOT, BHOCA HeobxoguMble W3-
MEHEHWA B pasfensl Nofb3oBaTESbCKAX
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HacTpoeK KOHMWrypauwoHHbIX Gainnoe
Config_AVR-DOS.BAS (aons oOcCHOBHOW
Bubnnotekn) n Config MMCSD_HC.BAS
(ana ppaieepa). 3T parnb NPUAOXKEHb! K
cTaTee. TEXHWHYECKW 3TO BbINOMHRAOT, OT-
KPbIB KOHpUIypaunoHHelil dann B nobom
TEKCTOBOM penakTope W 3amMeHWB 3Haye-
HWUA WMEIDLWMXCA Tam napameTpoB Tpe-
ByemMbiMK.

B d¢arine Config AVR-DOS.BAS pas-
aen nonb3oBaTtenbckux HacTpoek (User
Settings) conepXuT WeCTe NapameTpoB-
KOHCTaHT, M3 KOTOPbIX BAXHeALWne aBa nep-
Beix — Cfilehandles n Csepfathandle. Mimen-
HO OHK ONpenensioT Tpebyowminca onepa-
uMoHHO cucteme obwém O3Y, a cnepo-
BaTENbHO, NPOW3BOANTENBLHOCTL AMCKOBOW
NOACMCTEMEI 1 BO3MOXHOCTE €8 paboTel C
MUKPOKOHTPONNAEPamMu PasHelx TMNOB.

Kowctanta Cfilehandles yxasbiBaeT
YMCNO WAEHTWPWKATOPOB GarMnoe, 0QHO-
BPEMEHHO OTKPbLITLIX B cucTeme. Jna kax-
Aoro noeHtugwkatopa HyoyT BbiAeneHb!
524 daira O3Y. Ona paboTel B MUHUMAN -
HOW KOHUrypauum cnenyet 3anath
Cfilehandles = 1, a B MakcumanbHOW —
Cfilehandles = 2.

Konctanta Csepfathandle 3apaér
cnocob bydepnsaummn TEKywWwero pasae-
na FAT n Tekywein auvpexktopun. Mpw
Csepfathandle = 0 atu 6ydeprl no oue-
peau NCnonb3yT O4HY W Ty xe obnacTb
onepaTtuBHOM NamaTn 0bsEmom 561 Bair,
4TO yMeHbLLaeT CKkopocTe paboTel C daii-
namu. MNpw Csepfathandle = 1 6yayT coa-
AaHel pasfencHole Oydepbl, KOTOpbie
3aimyT 1078 BaiT O3Y. PekomeHayeTcs
Csepfathandle = 1 paxe B MUHUMANBHOW
KOHDMrypaumv 3anaearthb.

OcTaBwwrecs 4YeTulpe napameTpa He
CTONb BaxHbl KW OBbLMHO HE HYXOAKTCA B
nameHeHun. MoxHo pasobpaTtbcsd B HMX
CaMOCTOSTENBHO, NPOYUTABR MaTepwansl,
nanoxeHHsie 8 [2]. OTKOpPeKTUPROBAHHBLIA
dainn HeobBxoaANMO COXPaHUTL NOA TeM xe
MMeHEeM.

B d¢akine Config MMCSD _HC.BAS
pasgen nosb30BaTenbCkUX HACTPOekK
HassaH user definable range. B HEM KOH-
ctanta Cmmc_soft aapaér Tvn wenone-
3yeMoro Ana CBA3KM C KapTon nHTepdeiica
SPI (Cmmc_soft = 0 — annapaTHeii,
Cmmc_soft =1 — nporpammHeiin). Cneny-
eT 0TpaeaTk NPeanoyYTeHue annapaTHon
peanunsaumn SPI, Tak kak 3to no3asonseT
YMEHbLIWTL 00bEM nporpaMmel. Mpu mnc-
nons3oBaHuMK annapaTtHoro SPl B cekyum
HW-SPI cnenyeT ykasaTk cnenyroLlee:

1. K xakomy BbIBOOQY MWUKPOKOHTPONAE-
pa noakno4eH BeiBog CS kaptel. Mpw
ncnonb3oBaMnK annapaTHoro SPl aTto
BbIBOA, HA KOTOPbLIA MWKPOKOHTRONNER
BLIBOAWMT curHan SS. Hanpumep, y MUKpO-
koHTponnepa ATmega32 ato BeiBon, PB4,
cnenoBaTensHo, B NPUMBEOEHHBIN Hxe
(dparmMeHT TeKcTa cneayet BHECTW name-
HEHWA, BbiAENeHHBIE KDACHBIM LIBETOM:

' define chip-select Pin
config Pinb. 4= Output
Mmc_cs Alias Porth.4
Set Mmc_cs

2. Ha kakoMm BbIBOAE MUKPOKOHTpOnnep
dopmupyeT curdan SS. 3To Bcerna ToT Xe
BbIBOA, KOTOPLIM BbiN yka3aH B npeabiay-
WiemM NyHKTe:

' define here ss pin of Hw-sPI

config Pinb.4 = output
spi_ss Alias porth.4
set Spi_ss

Ha atom koHpuUrypmpoeaHme annapar-
Horo SPl aakaHumsaeTtca. Cekuno Soft-
SPI KOppeKTUPOBaTE HET HEOBXOANMOCTH,
NO3TOMY OCTAN0Chk COXPaHWTh OTKOPPEeK-
TUPOBAHHLIN ¢ainn.

Ecnu ana paboTel © KapTon ecerga by-
OEeT WMCNobL30BaTLCA NporpammHelii SPI,
KOPPEKTHUPOBKE NOANEXNT TOJILKO CEKLMA
Soft-SPI, a cekuma HW-SPI ocTaértca
HeTpoHyToil. B cekuwmn Soft-SPl B atom
cnydae HeoOxoOWMMO yKasaTb, Ha Kakwe
NYHAKM MUKPOKOHTpONnepa 6yayT Buieene-
Hbl MHTepdeicHbie curHanel SS, MOSI,
SCK 1 MISO, nocne 4ero CoxpaHnTbe OT-
KOPPEKTUROBaHHEIM dann. Ha npaxktuvke
npouenypa KoOHQUrypupoBaHna saHnumaeT
CYMTAHBLIE MUHYTHI,

Mocne KOpPPexkTMPOoBKM 00a KOHpUry-
pauroHHbIX daina cnegyeT oMpPekTnBammn
$include noaknw4nTe K Nporpamme

Sregfile = "m32def.dat”
S$crystal = 12000000
Shwstack = 40

$swstack = 16
$framesize = 32

$include "config_MMCSD_HC.BAS"

Ghdriveerror = Driveinit()

If Ghdriveerror = 0 Then

' 3peck YKA3LBAKT AEHCTBUA,
KOTOpbl@ BBIMOAHAKT NpH

' OWMBKE WHUUMANM3AUWK

End If

$include "config_avrR-DOS.BAS"

EcTtecTtBeHHO, ¢darnsl O0NMHbI HAX0-
OWTLCA B OAHOM Nanke ¢ NpuknagHoi npo-
rpamMmon, B NPOTHUBHOM Cry4yae B AMpek-
TMBe HeobBX0OWMO yKasblBaTbk NOMHLIE
nyTM kK HuM. CHadana nogxnioyaioT Hmb-
AMOTeKY-ApaiBep W Bbi3biBaloT dhyHKUWO
MHAUMANM3auMn  KOHTRpONNepa kapTol
Driveinit(). Boaspawaemoe e 3Ha4eHwe
nokasciBaeT pesynerar MHULManv3aumvn.
Ecnv oHO OTAWMYHO OT Hyns, NpPoM3oLIna
owwbka.

Mocne ycnewHon WHALWaNM3auun
Apansepa NPoNCXoanNT NOAKMOYEHNE KOH-
durypaumonHoro gaina AVR DOS. MNMocne
3TOro NPOrpaMMUCTY CTAHOBWTCSH AOCTYN-
HeIM Bonbwoi Habop npoueayp w QyHK-
uwil ana paboTel C AMCKOBOW noacwcTe-
Mo, Bot ux nepeuens: INITFILESYSTEM,
OPEN, CLOSE, FLUSH, PRINT, LINE INPUT,
LOC, LOF, EOF, FREEFILE, FILEATTR,
SEEK, BSAVE, BLOAD, KILL, DISKFREE,
DISKSIZE, GET, PUT, FILEDATE, FILETIME,
FILEDATETIME, DIR, FILELEN, WRITE,
INPUT, GETATTR, NAME, CHDIR, MKDIR,
RMDIR. Mx cuHTakcuec u nonHoe onucaHwe
DOCTATOMHO NONHO packpeiTel B [1], a Ha
pycckom a3bike — 8 [3]. 3aeck oHn He
paccmMmarTpuBalTcs.

CnepyeT OTMETWTL, 4TO B NPOrpaMmax
ANA  MUWKPOKOHTPONNEpPOB CemMencTBa
ATmega MOXHO BCTPETWUTb YNPOLEHHLIA
BApWaHT NOAKMIOYEHNA KOHPUIypaUWOH-
Hbix harnos He3 NCNoNL30BAHUA GYHKLIMN
Driverinit():

$include "config_MMCSD_HC.BAS"

$include "config_AVR-DOS.BAS"

Y BHMMATENEHOrO YMTATENA MOXET BO3-
HUKHYTE BONpoOC: "Kak xe KoHUrypupy-
OTCA BUBNMOTEKK, EWE HE NOAKNIOYEHHLIE
K nporpamme?” [lefcTBUTENsHO, CTPOK

$1ib "MMCSD_HC.LIB"
$1ib "AVR-DOS.LIB

B NPUBEOEHHBIX dparmeHTax nporpamm
HeT. O,D,Hal(l:) OHWN KM HE HYXHbI, NOCKONbKY
Kaxaslid KoHdWrypaumoHHeld dain nop-

KNiyaeT COOTBETCTBYIOWYH BubnnoTeky
cam.

CregyeT UMeTk B BUAy, YTO NOCHE Noa-
KMOYEHWA KapThl K MWKPOKOHTpONNepy
HEOBXOAMMO NEPBLIM AENOM BbiZOBOM
dyHkUMK InitFileSystem() mHrMumannampo-
BaTk € ¢aiinosyto cuctemy. Ecnm Boaspa-
WEHHOE 3TON DYHKUWEN 3HAYEHWNE OTNNY-
HO OT Hyn|, 3Ha4wnT, obHapyxeHa owKbka
¢GannoBoN CUCTEMBI HA KapTe, N HUKakue
onepauvn ¢ HeW BbiNoNHeHbl ObITb He
moryT. Ecnu Heobxoauma BO3MOXHOCTb
"ropadein” (6e3 BLIKNIOYEHWS yCTpoMCTEa)
3aMeHbl KapT, TO MHUMLWann3nposaTs daii-
NOBYIO CUCTEMY HeobXx0oauMOo BCAKWA pa3
nocne 3amMeHbl KapTol.

Oco6eHHOCTU UCNONb30BaHMUA KapT
SD ¢ mukpokoHTponnepamu ATxmega

B WMHTepHeTe BCTpe4atoTCs BONPOCH! O
npoBnemax pabotel AVR-DOS Ha mukpo-
KOHTponnepax cemeinctea ATxmega. Kak
cnegyet M3 3TUX BONPOCOB, Nporpammbl
KOMNWAMPYIOTCA C Ownbkamu, HO paxe
ecnu ownbky yoaéTcA ycTpaHwTe, BCE
paBHO "Hu4ero He pabortaet”. MNpobnema
ecTk, W | NOCTAPANCH AOKONATBCA A0 eé
UCTOKOB. 10 MOEMY MHEHWIO, NPWYUHbI B
crnenyowem:

— pasnuyHbIi  YPOBEHb NOAAEPXKW
cemercTea ATxmega pasHeiMK BEpCUAMMK
BASCOM AVR. Pa3paboT4yuk 3TOM CcuCTe-
Mbl OTME4aeT, 4TO MONHYK NOoAAEPXKY
MWKPOKOHTPONNEPOB cemencTea ATxmega
obecneymeanT eepcun BASCOM AVR,
HaumHaa ¢ 2.0.7.5. CnepgoBaTtensHo, HET
HUKaKWX rapaHThia, 4To pabotocnocobHas
¢pairnosan cuctema moxet ObiTe NOCTPOE-
Ha c NoMowbio komnunsTopa Bonee paw-
HeW BeEpCcuw;

— HenpaswibHOEe KOHpUrypupoBaHue
6nbnnoTekn-gpaiisepa. KoHdwurypauw-
OHHbIW dhaiin Config MMCSD_HC.BAS,
KOTOpPbLIA 4auwe BCero BcTpe4yaercs B
MHuTepHeTe M NO3TOMY Yalle BCEro wc-
none3yeTcs, He paboTtaeT ¢ ATxmega. Onsa
3TOr0 CeMencTBa CyLLeCTBYET HOBAR Bep-
cwa atoro anna. A Ha3ean eé Config_
MMCSD HC-Xmega.BAS v npunoxun K
cTathe;

— WMCNONb30BaHWE HENWMUEHIWNOHHbIX
konwnii BASCOM AVR. Ha moit Barnan, ato
OCHOBHasa npwynHa. Bugumo, metoasl 3a-
WKTEI, KOTOpblE pa3paboTy4nK NpUMeHseT
B CBOEM NPOrpaMmMHOM NPOaYKTE, Xakepol
HE cMmornu oBoMTK NONHOCTLIO. B peaynb-
Tarte 4ero B3foMaHHsIlf NPpoayKT oka3eliBa-
eTca paboTocnocobHbIM AWLLBL YACTUYHO;

— HEKOPPEKTHLIN NepeHoc Ha ATxmega
nporpamm, paspaboTaHHbix ONS MWK-
pPOKOHTpONNnepoB cemeicTea ATmega.
MpocToil NpUMeEp — MHULWMANKM3aUUAa Anc-
KOBO noacucTemMel 6e3 BbizoBa GyHKUMK
Driveinit(), ponycTumas ana ATmega, He
noaxoaut ona ATxmega.

OTW BbIBOARI CAEnaHbl B pesynbrate
MUCMNbITAHWIA NPOCTOr0 YCTPOWCTBA, CXema
koTOporo wu3obpaxeHa Ha puc. 3 cO
CTONb e npocTor nporpammoi test.bas,
nNpUNoXeHHon K cTaTee. MNMporpamma 6ec-
KOHEeYHO BOCNPOW3BOAUT 3anUCaHHbIA Ha
kapte SDHS aygwodain 1.wav (8 pas-
panoe, mMmoHo, 44100 MNy). HyxHo cpasy
npeaynpennTs 0 NOBOMBHO HU3KOM Kade-
CTBE BOCNPOWM3BOAMMOro 3syka. Beab 3a-
faya nporpaMmMel — BCEro nuilb npoae-
MOHCTPMPOBaTh GYHKLUMOHWUPOBaHWE AMC-
KOBOW NOACHCTEMBEl MUKROKOHTPONIEPHOMO
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ycTporcTea. Noatomy Hukakux mep, obec-
neymBaloLWMx BLICOKOE Ka4yecTBO BOC-
NPOW3BENEHWNA, B HEW HE NPWHATO CO3Ha-
TenbHo. B nx 4ncne Bydepuraauns cHnThI-
BaemMoi ¢ kaptel nHdopmMmaummn, dnneTpa-
UMA BLIXOAHOMO curHana.

A komnunuposan nporpammy test.bas
B Pa3/IM4HLIX YCNOBUAX M, BCNW OHa Npo-
X0oguna ycnewHo, nposepan peaynsTar
Ha pabotocnocobuocTe. Wicnonw3oga-
NUCb HE TONBKO NWUEH3WOHHLIE BEPCHU
BASCOM AVR, HO ® HECKONBLKO BEpCHi,

I % 10B Iwuu
Obuwy Kese 14,24 60 DD1, BuiBe 6 DS1

ckavaHHbiXx 13 WMHTepHeTa.
PesynbTatbhl NPOBEPKU NpK-
BeaeHsl B Tabn. 2.
Pekomenpywo BCceM pa-
anonobutenaMm WMCNoNL3o-
BaTk TOMILKO NMUEH3NOHHOE NPorpaMmMHoe
obecnevyeHne. 310 no3sonuT mabexaTb
npo6nem, NoaobHbLIX ONUCAHHLIM Bbille, a
npu WX BO3HWUKHOBEHMW OACT BO3MOX-
HOCTE NOAYYNTE KBaNWPUUWPOBAHHYIO
TEXHWYECKYI0 Noanepxky paspaboTymkoe.

NNTEPATYPA
1. 5D Simplified Specifications. — URL:

https://www.sdcard.org/downloads/pls/
index.htm! (02.01.17).

U3mepurtenb EMKOCTHU
akkymynatopoB Ha Arduino

M. HEYAEB, r. MockBa

CerogHs B 3KcnayaTtaymm Haxogurcs 6onblioe YMCno akKymMyns-
TOPOB U aKKyMynaTopHbix 6arapesi. Bce Mo6unsbHble yCTPOHCTBA, B
nepByio ovepens, MobunsHele Tene@oHbl, CMapT@OoHbI, NAAHLUETHI,
npourpsisaTenu, Kak NnpaBMo, NATAKOTCA OT akkymynatopos. Kpome
TOro, akkKymynsTopHbie G6atapen ycraHoBneHbl B 6nokax 6ecnepe-
6osiHOro NnuraHnsa, HoyTBykax n HeTbykax. Hepenxo aTn NCTOYHNKN
NNTaHNs BLIXOQAT U3 CTPOS — YMEHbLUAETCS UX EMKOCTb, yBenuYynsa-
ercs BHyTpeHHee conpotrusnexnue. lpennaraemoe ycTpo#cTBO,
cobpaHHOEe HA OCHOBE MUKPOKOHTponnepHoi naartsel Arduino Uno,
no3BonserT NPoBecTH ANaArHOCTUKY aKKyMYASTOPOB U aKKyMynsaTop-
Hbix Garapeii — N3MepuUTL X EMKOCTb U BHYTPEHHee CONpoTUBIe-

HHe.

TO YCTPOWCTBO npegHasHa4yeHo ang

M3MEepeHWa INeKTPUYECKOW BMKOCTIH
aKKyMYNATOPOB 1 aKKyMynaTopHbIx BaTa-
pei (panee — akKymMynaTOpPOB) HanpA-
»eHurem o1 1 0o 15 B 1 éMKOCTLIO A0
20...30 A-4. CTabunbHbIl TOK pas3psokn
MOXHO YCTAHOBWTE NepemMeHHbIMK pedn-
cTopamuy B uHTepeane 0...3 A, Hanpsaxe-
Hue oTtknoveHuss — 0...15 B. Mpumerén
OBYXCTPOYHBLIA WeCTHaAUaTMCUMBONbLHbLINA
XKW, Ha KOTOPbLIA BeIBOAWMTCA MHOPpMA-
UMs 0 YeTeipEx napamMeTpax akKkymMynaTo-
pa: TEKYLWEM HanpsXeHWuH, HanpaxeHnn
OTKNIOYEHWA (NOPOroBoM), paspagHom
TOKE U 8MKOCTU. MNpryémMm EéMKOCTE nime-
pPAETCA NOCTOAHHO, W B NOO0A MOMEHT
MOXHO MOCMOTPETh €€ Tekylwee 3Hadve-
Hue. Korpa HanpsskeHwe akkymynatopa
CcTaHeT MeHblue MOPOroBOro, paspsaka
0CTaHaBNMBAETCA, PasfaeTcs 3BYKOBOM
CurHan, BKMo4aeTcA CBETOAMO KPaCcHOro
ceevyeHun, a Ha XKKW ByayT BoiBeQeHbl BCe
yKasaHHble Bbile napameTpbl. Kpome
TOro, ecnv B NpoUecce Paspanky HaxaTb
Ha KHONKY, Ha XKW nononH1TensHoO BbIBO-
AnTCa MHOPMALWA O BHYTPEHHEM CONPO-

TUBNEHUM aKKYMYNATOPa WU erc Hanpsxe-
HiK 6e3 Harpy3Kkun.

Cxema yCTpOWCTEA nOKasaHa Ha
puc. 1. Ero ocHoea — nnarta Arduino Uno,
ynpaenawowas BCemMu y3namu v Beinon-
HAIOWAS OCHOBHbIE oOnepauwnw. Ha OY
DA1.1, nonesoM TpaHaucTope VT2 1 gat-
Yyuke TOoKa peauctopax R9 v R10
cobpaH cTabunmaaTop paspsOoHoOro TOKa,
3HA4YeHWe KOTOPOro ycTaHaenveaoT
nepemMexHsIMKM peanctopamn R3 "Tpybo”
v R4 "Touwo". 310 NO3BOAWNO 330ABATH
Kenaemelh TOK paspsakv B LUMPOKOM
VHTEpBane, KPOMe TOro, ynpocTuTe NPo-
rpammy W, B MTOre, NpocTo WM3MEpHATb
Bpemsa paspsaku. [loporoBoe Hanpsxe-
HWEe, N0 KOTOPOro cneayet paspaxate
aKKymMynaTop, ycTaHaBWBaKT NepemeH-
HeIMKW pe3uctopamwn R5 "Mpybo” n R6
"To4Ho". HanpsxeHwe axkkymynarTopa,
noporosoe, a TakXxe Ha JaTyvMke Toka
namepsaeT Arduino (Bxoasl AQ, A1 1 A2 co-
OTBETCTBEHHO). 3HA4YEHWA NEpPBbIX OBYX
HanpsxeHWd BuiBOOATCR Ha XKKW HGT.
Tok pa3psnky BeIYMCNASTCH KAaK OTHOLWe-
HWE HanNpPsXXEeHWA HAa OAaTYMKEe TOoKa K ero

2. Okpyxenne AVR-DOS. — URL: http://
roboforum.ru/wiki/%D0%9E%D0%BA%
D1%80%D1%83%D0%B6%D0%B5%D0%
BD%D0%B8%D0%B5_AVR-DOS (02.01.17).

3. OcHoBHble komaHoel AVR-DOS. — URL:
http://roboforum.ru/wiki/%D0%9E%D1%81
%D0%BD%D0%BE%D0%B2%D0%BD%D1
%8B%D0%B5_%D0%BA%D0%BE%D0%BC
%D0%B0%D0%BD%D0%B4%D1%8B_AVR-
DOS {02.01.17).

Or pegakuuw. YNoMaHyTreie B crarke
anne W NPorpaMMa Haxoaarea no aapecy

ftp://ftp.radio.ru/pub/2017 /07 /avrdos. zip

Ha Hawwem FTP-ceprepe

CONPOTUBNEHMIO, 8 EMKOCTbL akKyMynaTo-
pa (C) — kak npow3BegeHne paspsaHoro
TOKa Ha npowepwee BpemAa. Tok u
EMKOCTR Takke 0TOBpaxalnTcsa Ha IKkpaHe
KKK, Mudopmaumio o noporoBoM Hanps-
KEHWUM WU TOKE Paspanky Moayne Arduino
HE 3anoMWHAaEeT, a CYMTLIBAET Henocpen-
CTBEHHO C [BWXKOB MNEepemMeHHbIX pesu-
CTOPOB, NO3TOMY NOCNE YCTAHOBKW WX He
cnenyeT Tporark.

Ana NoBLILLEHUS TOYHOCTN M3MEPEHWIA
BECb WMHTEpPBAN BXOOHOrO HanpsxeHns
pasbuT Ha ABa, rpaHiua Mexay HUMW —
4,9 B. MHTepeane! NepexknoyalTCcA aBTo-
MaTHM4YeCcKin C NOMOLWbLID YNPaensemMoro
arTeHwaTopa Ha anemedTtax R1, RB m VT1.
B nepsoM wHTepeane TtpadaucTtop VT1
3aKpLIT, U BCE HaNpaXeHWe akkymynsaTopa
noctynaeT Ha Bxoa AQ. Bo BTopom uHTep-
Bane BLICOKWMA YPOBEHL C Bbixoaa A4
OTKpbIBAET TpaHaucTop V11, 1 Ha Bxop, AD
noOCTynaeT NPUMEPHO BTPOE MeHbluee
HanpsaxeHwe.

O pexvMe paspsoku curHannuampyer
ceetognon HL2, koTopwid Brknw4aeTcs
HU3KKUM NOrM4ecKnmM ypoBHEM C BeIXOOa W
nnarel Arduino. B aTom cnydae TpaHaw-
cTop VT3 3akpeiT, ceeToavon HL1 obecTto-
YEH 1 YyNpasnaioLee HaNPAXEHWE C BLIXO-
Aa QY DA1.1 6ecnpenaTcTBEHHO NOCTYNa-
eT Ha 3aTBop TpaHaucTopa VT2. No okoH-
HYaHWKW PAa3PAOKK Ha BbiBOAE 7 NOABNAETCH
BLICOKKMI YpOBeHb, ceeToanoa HL2 racHer,
a TpaHaucTop VT3 oTkpeieaetcs. Bknwo-
yaetca ceetoawon HL1 (Tok yepes Hero
orpaHndwveaeT peauctop R7), nanpsaxe-
HWe Ha 3aTeope TpaHaucTopa V12 yMeHb-
waeTca no 1,8...2 B, B pe3ynstare 4ero o
3aKpPLIBAETCA W PA3PAOKA akkKymynaTopa
npexkpawaetca. OOHOBPEMEHHO 3T0 CO-
MPOBOXOAETCH TPOEKPATHLIM 3BYKOBLIM
curHanom. Auonsl VD2 v VD3 3awmwatoT
Bxon AO nnatbl Arduino OT NPEBLILWEHWNA
WA HENPABWNBHOW NONAPHOCTKM BXOAHOMO
HaANPAXEHWA.

Ecnn paccewBaeman Ha TpaH3ucTope
VT2 MOWHOCTE NpPeBbIlWAaeT HEeCKONbKO
BaTT, HeOBX0AMMO C NOMOLLLIO BbIKIOYA-
Tens SA1 BKNIOYNTE BEHTMNATOP.
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MCTOYHUKU NUTAHUSA

Npuém crarei: mail@radio.ru
Bonpocwe:: consult@radio.ru

PAOWO N2 7, 2017
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MuTaloT YCTPOACTBO OT BHELHEro
(nyywe cTabunvanposaHHoro) Gnoka nu-
TaHWs HanpsxeHwem 12 B, kotopsld noa-
KnovawoT K rHesgy XS1. [Ons sawutel oT
HENPaBWNLHOK NOARPHOCTU NUTAIOWEro
HanpaxeHws yctavoened guop VD1. B
HEKOTOPbLIX Cny4asx, Hanpwmep, Npu mMa-
MEPEHMK napameTpoB akkKymynatopa
EMKOCTbI0 HECKONbKO amnep-4acoe w
Hanpsaxeduem 12 B, yCcTpoiACTBA MOXHO
nnTaTb HEMOCPeACTBEHHO OT Hero. Ho npwm
3TOM ONR KOPPEKTHOIO W3MEpEeHWa Em-
KOCTW crieayeT y4ecTb TOK, NoTpebnsemMblil
CamMum YCTPOWCTBOM.

Ecnu HaxaTte Ha kHonky SB2 "R” eo
BpemMa paspanky, YCTPOWCTBO nepwoawn-
YECKW CTaHeT KPAaTKOBPEMEHHO OTKNIOYaTh
TOK paspsgkn 1 M3MepaTh HanpaxeHwe
aKKyMynaTopa nof Harpy3kon n 6es Heé. B
atom cnydae Ha XKW sbisBoguTca nHgop-
Mauwns 0 HanpsXkeHuW akkymynatopa 6ea
Harpyskm 1 0 ero BHYTPEHHEM CONPOTHE-
neHun.

Mocne noga4ym nMTaloWero Hanpaxe-
HUA OBWXKKWM NEpPeMeHHbIX Pe3ncTopoB
R3 1 R5 yctaHaenueaoT B HUXHee, a R4
1 R6 — B BepxHee Nno cxeme Nnonoxexne u
NOAKNKHAINT Pas3PAXKAEMbIN AKKYMYNATOP.
KpaTKOBpPEMEHHD HAXWUMaT Ha KHONKY
SB1 "C6poc/Crapt”’. B pesynstate npo-
McxoaMT nepesarpyaka Arduino v Bknoda-
eTca ceeToavoA HL2 "Paapapka” senéHo-
ro ceeveHnsa. B sepxHem nesom yray KK
NOABMTCR WHOOPMALWNA O HANPRXEeHWU
akkymynatopa — Ub (B BonsTax). C atoro
MOMEHTA HAYWHAETCR OTCYET BPEMEeHn
paspankw, Tekywas émkocts C (B Au)
BLIBOOWTCSH B NPaBom BepxHem yrny XK.
MNepemMeHHbiMK peauctopamn BS v R6
YCTaHABNMBAIOT MOPOr BeikNw4YeHus Ut (B
BONLTAX), NPW AOCTUXEHWMW KOTOPOro pas-
paaka npekpawaeTca. IToT napameTp Bbl-
BOAWTCHA B NeBOM HWxHeM yray XKKW.
PeaucTtopamu R3 wn R4 ycranaenweaioT
paspapHeiid Tok Ib (B amnepax), oH nHAaW-
UMPYETCSH B NPABOM HXHEM Yy,

Mopknwoyana akkymynatop, OyosTe
o4eHb BHWMaTenoHel! He nepenyrainTe
nonapHocTe! [leno B TOM, 4TO TPAH3WMCTOR
VT2 coaepxnuT BCTPOEHHLIW 3aWMTHLIA
avon, NOAKNKYEHHBLIA aHOAOM K WCTOKY,
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KaTonoM — K cToky. Ecnm nonsapHoOcTb
AKKYMYNATOPA OKaXETCA HenpasunbHOWR,
yepea aToT avon U peauctopsl R9, R10
MOXET npoTekate 6onblwon Tok. Ero aHa-
YeH1e 3aBKUCKT OT NapameTpoB akKyMyns-

TOpa, B NEPBYK Oo4epeab, OT
HanpaxeHwsa. B peaynstate He-
KOTOpbLIE 3NEMEHTHI YCTPOWCTBA
MOFYT BbIATA N3 CTPOR.

BonewwHcTBO netanen pas-
MeELLEeHbl Ha Ne4yaTHon nnarte m3
hoNLrMpoOBaHHOro ¢ OAHON CTO-
POHBI CTEKAOTEKCTONMTE, KOTO-
pas BeINONHEHa B Bwae nnatel
pacwupenun (shield). na noa-
KN4eHus K monynio Arduino
Uno Ha nnate ycTpoWcTea
CMOHTUPOBAHLI WTLIpeBbLie
pa3bémetl (Brnku XP2 n XP3).
370 no3BonAeT B Ccnyyae
HeobxogumMmocTh BeICTPO ycTa-
HaBnNMBaTe W CHWUMaTbL Arduino
Uno, vcnone3ays eé B Apyrux
npoekTax. YepTeéx nnatel Noka-
3aH Ha pMuc. 2, eé pasMmepbl
COOTBETCTBYIOT NNaTe KOMNbo-
TepHoro Bnoka nMTaHuA, B KOp-
nyce KOTOpPOro M CMOHTUPOBaHO
ycTpoicTeo. PaamelweHve ane-
MEHTOB Ha nnaTe noxKas’aHo Ha
puc. 3, @ BHEWHWA BUAO CMOH-
TUPOBAHHON  NAATHI Ha
puc. 4.

B ycTpoWcTBE npyMeHeHbl
NOCTOAHHLIE pe3ncTopbl P1-4,
C2-23 (kpome RY u R10), nepe-
menusie — Cll4-1, CMN3-4 unwn
WMNOPTHBIE, NOACTPOEYHbIE —
nMnopTHele nnu CMN3-19. B pat-
4MKe ToKa WCNoNb30BaHbl OBa
nocnegoBaTensHO COedWHEH-
HeIX peancTopa cepun BWR (R9
n R10) conpoTueneHwem no

i@ﬁn-
e

e .

0,24 OmM 1 AONYCTUMON MOLLHOCTBLIO pac-
ceaHma no 5 Br. CaenadHo ato No AByM
npu4mnHam. Bo-nepeeix, oHKM Bbnn B HANW-
4141, @ BO-BTOPLIX, MpK TOKE A0 3 A Ha HX
GypeT BbIAENATLCA MOLLHOCTL He Bonee

4.5 BT, N0aTOMYy pa3orpeBaTbCA OHW cTa-
HYT HE 0O4eHb CUNBEHO, 4YTO NOBLICKUT TOY-
HOCTb Mamepenna. CeeToamonsl — niobble
ManoMoLLHbIe COOTBETCTBYIOWNMX LBETOB
CBEYEHWA C AMAMETPOM kopnyca 3 wau

5 mm.

Tpanauctop 2N7002 (ycra-
HOBNEH HAa NnNaTte Co CTOpPOHLI
NeYaTHBIX NPOBOAHWKOB) MOX-
HO 3aMeHWThL TPaH3WCTOPOM
2N7000, KN505, BSS88. MNpas-
na, B 3TOM chnydae npyvaeTcs
NOAKOPPEKTUPOBATE PHUCYHOK
neyartHbIX NPOBOOHWKOB. Baa-
meH TpanaucTopa KT3156 no-
nonaeT nioboi 3 cepurin KT315,
KT312, KT3102. Pasbémbl XP2,

XP3 — opHopsgHbie BWAKW
PLS-10. KHonkw — nwobble ©
CaMOBO3BPATOM, HanpuMep

KM-2. MOXHO NpUMeHWTL W
TakToBkie KHonkn TC-0409 mnum
aHanorn4Hble, 3akpenve WX Ha
naHen C NoMoLL0 Knes. MHea-
00 AR NOAKMOHEHUA MCTOYHI-
Ka NUTaHns MoxXeT BbiTb Nio-
BbiM.

Kak y»e cka3aHo BeILle, yCT-
poicteo cobpaHo B kopnyce
KOMMbLIOTEpHOro 610Ka NMTaHuA
pasamepamun  150x125x85 mm.
Ana nogknoyeHwa npoBepsie-
MOr0 aKkkyMynsaTopa Ncnone3o-
BaHbl LUTATHBLIE CETEBOE MHE3n0
n Bunka (XP1). MNockonbky B
KOpNyce yxe yCTaHOBNEH BeH-
TWAATOP, OH NPUMEHEH AansA
oxnaxneHna TennooTteoga, Ha
KOTOPOM 3akpennéd TpaH3wn-
cTtop VT2. KoHcTpykums Tenno-
OTBOOA OONXHA BbiTh TakoW,
yTOOBI NOTOK BO3QYXa OT BEHTH-
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NATOpPa NpPoxoann BOONE €ro
pébep. [ns ynpoweHns npw-
Bopa 66IN0 pEWEeHO BKNIOYATL BEHTWAA-
TOR BPYYHYHD BhiKMQYaTeneM, ycTaHoB-
NEHHBIM HA BEPXHEA NaHenu, B cny4ae,
ec/v paccevBaemas TpaH3ucTOopoMm
MOLWHOCTE NpeBbiwaeT 5 BT. Kpome Bbi-
KnoYaTens, Ha BepxHeil naHenu ycTpoii-
CTBA pA3MELleHbl BCE MNEPEMEHHbIE
peancTopsl, ceeToanoasl, KK v kHon-
ka SB2, a rHe3po XS1 »n kHonka SB1 —
Ha 3agHei. Jna Hux coenaHsl OTBEPCTUA
COOTBETCTBYIOWMX HOPM W pPasMepoB.
KKKW v ceeToavoabl 3akpenneHsl KNeem.
Ang nogknioYeHnsa paspsxaemoro akky-
MYNATOPAa MCNONL30BaH LUTATHLIA ceTe-
BOW Kabenk OT BNoka NUTaHWA, HO YKO-
poueHHbil go 0,5 M. Mockoneky kabene
coAgpXUT TPU NPOBOAA, ABA M3 HWX CO-
efwWHeHbl napannensHo. Ha konuax npo-
BOAOE pacnafHbl 3aXuMel “Kpokoawun”,
HO MOXHO NPYMEHNTE W apyrve. B 6oko-
BOW CTEHKE KOopnyca caenaHo oT-
BepcTve ans noaknwodenua USB-kabe-
na. Moatomy B Arduino Uno MOXHO
3arpyxarte nporpamMmmy (cketdy), He Bbl-
HWMas NnaTy n3 kopnyca. Brewnwia Bug
YCTPOWCTBa NOKa3aH Ha puc. 5.

Mocne 3arpy3kun ckeTya U NOAKNIYEe-
Hina 6N0Ka NUTAHWS HAYMHAKDT Hanaxm-
BaHWe YCTPOWCTBA COBMECTHO C KOM-
NLIDTEPOM, HA KOTOPOM YCTaHOBNeHa
WHTErpupoBaHHas cpepa paspaboTku
Arduino — Arduino IDE. B nepeyio oye-
pegb, NOACTPOEYHLIM peancTopom R13
ycTaHaenueawT Tpebyemylo KOHTpacT-
HOCTb u300paxeHna XK. OBuxKn
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PAOWO Ne 7, 2017

nepemMeHHbIx peancropoe RS n R6 ycTa-
HaBMMBAIOT B HUXHEE NO CXeme Nonoxe-
Hue. O6pa3yoBbLIM BONBTMETPOM W3Me-
PADT HanpskeHwe nutanua Vee Mukpo-
KOHTpONnepa Ha nnare Arduino Uno w
3aHOCAT ero B CKeT4, NOcne 4Yero 3arpy-
*atoT ero B Arduino Uno.

Bxon ycTpOMCTEA NOAKNKO4AKOT Yepes
06pa3suUoBLIA aMNEPMETP K perynnpyemo-
My naboparopHomy BNoKy NUTaHWs C Bbi-
XOOHbiM HanpsekeHwem 0...15 B v Tokom
no 3.4 A. YcTaHaenmealT Hanpaxedue
okono 4 B v nepemMeHHelM peauctopom R3

xope nabopatopHoro 6noka nMTaHua
ycTaHaBnnBalT HanpaxeHue B...9 B, npu
3TOM NokasaHwa BoneTMeTpa Us n Ub Ha
XKW ponxHel coBnanate, 3atem peanc-
Topom R3 ycTaHaBnuMBawT paspsagHbii
ToK |b = 2,5...3 A, 3annCcbIBalOT 3HA4EHWA
b, Us n Ub Ha XKW wn sbiuyncnsT
R=(Us - Ub)/Ib. 310 3Ha4yeHne 3aHOCAT B
ckeTty. lMocne Takohn Koppekuwn npun
M3MEHEHWIM TOKA Pa3pRakKM OT MUHMMYMA
00 MakCHMMyMa NoKazaHWA BONkTMETPa W
Ub Ha XKW ponxHbl npakTuyecku cosena-
narte.

Llb=0, 80 C=6, 67
Ut=8, 55

yCTaHaBAMBAaT pa3paaHsiid Tok 0,5...1 A.
CpaBHWBAIOT NokasaHWs amnepmeTpa la n
KKK Ib. B cnyyae otanymii MAMEHRAIOT B
CKETHE YNCNEHHOE 3HaYeHe ConpoTuene-
HWUA paty4mka Toka Rl » 3arpyxatT ero B
Arduino Uno go nony4yeHms TOYHOTO COB-
nageHna nokasaHui.

3atem Bx0A YCTPOWCTBA HanNpsMyio
nogknio4aioT k naboparopHomy Bnoky
nuTaHua. K Hemy e nogknoyaloT v ob-
pAa3UOoBkIA BONLTMETP. JBUXKW NepemMeH-
Helx peawncTopoe R3—R6 ycrasasnmeawT
B HWKHEE NO Cxeme nonoxexwe. Ycra-
HaBNMBAIOT Hanpsxeuve okono 2,5B n
CpaBHMBAIOT NoKa3aHus BonsTMeTpa Us n
Ub Ha XK. MameHeHrneMm nonpaso4HOro
koadpduumenTta K1 (B ckeTtye), no aHano-
rAK C NpeabiayLiMM cnydaem, nobueaoT-
CA paBeHCTBa NOKa3aHMii.

YctaHaenuealoT Ha Beixopne nabopa-
TOpHOro 6Gnoka nNUTaHWA HanpsXxeHwe
okono 7 B n HaxmmaioT Ha kHonky SB1
"Cbpoc/Crapt”. MMocne nepesarpyskn
noacTPoeYHbIM peanctopom RB npubaun-
HEHHO YPABHUBAIOT MNOKA3aHWA BONLTMET-
pa Us u Ub Ha XKW. NMopbopkoi nonpa-
BoYHOro koadduumernta K2 (B cketye)
nobuearotca Gonee TOYHOro paseHcTsa
noKazaHuin.

B szakniovyeHwe onpenenstoT conpo-
TUBNEHWE COEAWHWTENLHLIX NPOBOAOB.
Bo Bpems npoeenennn aTux paboTt xena-
TENLHO BKAKYWTE BEHTUARTOP. Ha Bbi-

[b=1, Bl

Mpwn HaxaTuk Ha kHonky SB2 "R” Ha
KKW  nonxHel BbIBOOWMTBCH 3HAYEHWA
HanpAXeHns akkymynatopa 6e3 Harpysku
UQ v ero BHyTpeHHero conpoTtuenexdna R.
Ans npoBepkw 3TOr0 pexwumMa Ha Beixoae
nabopaTtopHoro 6noka NnMTaHWa Nocneno-
BAaTENLEHO C BXOOHBIMK NPOBOAAMKW yCTa-
HABNWBAKDT PEe3NCTOp CONPOTUBNEHWEM
0,5...1 Om m ycTaHaBnmBalT TOK paspsan-
Kk 1...2 A. MNMocne HaxaTua Ha kHoNKy SB2
Ha akpaHe XKW 0omkHO MHOWMUMPOBaTLCA
CONPOTUBNEHWE 3ITOr0 Ppe3ncTopa.

B 3akniodeHue cnepyet 0TMeTUTb, 4TO
ANA NOBLILLEHNA TOYHOCTN M3MEDEHNS TO-
Ka paspsagkwu |, conpoTrBneHe pesmcro-
poB R9 m R10, obpasyowmx gativk Toka,
BbiBpaHo cpaBHUTENLHO GOoNbWWM (CyM-
mapHoe conpotuenedme Rl = 0,48 Owm).
Ha atux peancTopax nanaet HanpaxeHue
U, = I,Rl. Hanpumep, npwn Toke 3 A
U, = 1,44 B, ato 03Ha4aer, 4T0 HWXe 3Toro
HANPAXEHWA aKKyMYNATOP NPW Takom TOKe
paspsanTbe He nony4mtcs. Ho obbidHO
oTaentHbie ManorabapuTHele akKymyns-
TOpPbl TaKMM TOKOM WM HE paspaxatoT, a
6atapeo Ni-Cd, Ni-Mh akkymynaTopos
wnn Li-lon akkymynsTop paspaxalot oo
S0onbWero HanpaXeHus,

Ho ecnn HeoBxognmo YMEHbWWNTbL
nageHve HanpsXeHWa Ha aaT4Mke Toka, B
HEM CcneayeT NpPUMEHWTE PE3NCTOR Co-
npoTuenedwrem, Hanpumep, 0,1 Om. Ho B
3TOM CNy4Yae HanpsxKeHwe Ha HEM YMeHb-

WKTCA, 8 NOrpewHocTe M3MEDEHUS BO3-
pacTet. [ina ycTpaHeHus 3T0ro HegocTar-
Ka Haao yCunuTh (NPUMEpHOo B IECATL pas)
HanpaxeHWe C AaTyvka ToKa ¢ NOMOLWBID
YMT, koTopbli MOXHO coBpaTb Ha Heuc-
nons3oeaHHom OY B mukpocxeme DA1.
Mocne 3TOro NPMAETCHS YCTAaHOBWUTL B
CKeT4e COOTBETCTBYIOWEE YWCNEHHOE
3HAYeHWe AaTyMKa TOKAa, YMHOXEHHOe Ha
ko3 drumenT youneHna YT,

B yctpoincTtee ana Arduino HanucaHa
camas NpocTas NporpamMma ¢ MUHUMaNL-
HeiM Habopom dyHkuWin, He namewsasn
annapaTHy 4acTbk, MOXHO CYLIECTBEHHO
pacluvpuTe BO3MOXHOCTH npubopa. Ha-
npuMep, NoBLICKTbE TOMHOCTE W3MEPEHMWN
HanpsXeHns, MCNonb3ya cnocobel uame-
peHua oBpa3uoBOro HANPAXKEHWUA W NPU-
MeHsA MeToAbl CTaTucTU4eckoi obpaboT-
K1 pesynbratoB. MoOXHO W3MepsTb W
CpaBHWBAaTL C NOPOroBbLIM HE HanNpaXeHue
aKKYMyNsTopa B NPOUECCEe paspsaku, a
ero 3[C, oTknio4as Ha 3TO BPeMsA paspaa-
Hblid TOK. MoOXHO coenate ABa pexuma
paboTel yCTPOWCTRA: NEPBLIA — C MOWHLI-
Mu Batapeamu Hanpsaxeduem 6...15B un
TOKOM pa3psagku no S A, BTopod — C
ManoMoLWHbIMK BaTapesMn 1 akkymyns-
Topami Hanpsxedwem no 5 B v paspan-
Heim Tokom o 1 A. WU Hakoweu, nobaeune
Y3en 3apARAKN, MOXHO CAENaTsL aBToMaTK-
Yeckoe 3apAaHo-paspaaHoe YCTPONCTBO ©
N3MepeHneM MNOoNYYEHHOro W OTAAHHOro
AKKYMYNATOPOM 3apaaa.

Kpome Toro, MOXHO NPennoxnTs ewe
HEMano ynydlleHuid napameTpoB yCTPOR-
cTBa Be3 M3MEHEHWA Ero CXemsl, a TONbLKO
3a CYeT Koppekuwu ckeT4a. Ho Bce atm
BO3MOXHOCTW No aopaboTke ocTaBuM Ans
noknolHnkoe Arduino...

Ot pegaxkuymmn, CkeTty, @ TAKXE YepTexn
nevyarHow nnarsl 8 chopmare Srint-Layout 6
umMeloTea no agpecy ftp://ftp.radio.ru/pub/
2017/07/IzmBat.zip Ha Mawem FTP-cep-
BeEpE.

HOBbLIE HABOPbBI
Ha POCCUIICKOM pbiHKe!
Cebiwe 200 mogenen!
Ansa poma, GusaHeca n oduca.
8-495-545-92-41
WWW.RADIO-KIT.RU

* * *

ICdarom.ru — paguonioGurenam
n paspaboTrunkam!
Mporpammatops: "ORANGE-5",
"ORANGE-4", "Omega".
USB-ocumnnorpadsl:
"PVE501A", "PVE502A", "PV6503A",
"PVE521" 1 nx Mmoaugukaumm,
ApanTtepsl 1 NporpaMmHsle MoO-
aynw,
a Takxe [OECcATKW ThiCAY pagno-
netanel co cknapa.
Bcerpa B Hanmyum no npyeBneka-
TeNbHBLIM LUEHaM.
HocTaeka no Poccun.
www.lCdarom.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru



BO3BPAUWAACDH K HANMEYATAHHOMY

CAJIUMOB H. NpeobGpa3sosartensb
Ha MMKPOKOHTpOJIZIEpe A NUTAaHUS U3MEPUTENbHbIX
npubopos. — "Paguo”, 2017, Ne 1, ¢. 17—19

ocne nybnukauwK ykasaHHOW B

3aronoBke cTaTeW § YCOBEpPLWEH-
CTBOBaN ONWCaHHbLIA B Hel npeobpaso-
BaTENb. lenepb 3adaHHOe 3HavYeHwne
BbIXOOHOMO HaNPsXeHWA noonepxuea-
eTCA HeW3MEeHHbLIM Npu paspsake ane-
MEHTOB NWUTAHWA W KonebaHwmAx Toka
Harpyskm B wHTepeane 4...20 mA. Bce
GYHKUMKM CTApOro YyCTPOWCTEBA CoXpaHe-
Hbl, HOBYK) MPOrpamMmy MWKPOKOHTPON-
nepa MoXHO WCNonNbL30BaTsL U Hea name-
HEHWA B €r0 CXeMe.

220 kOm no 33 kOM, a nocnenoBaTenb-
HO C HUM BKJTKOYEH NOCTOAHHLIA peaunc-
Top 200 KOMm. PerynwpoBaTh BLIXOOHOE
HanpAXeHWe CTano 3Ha4YMTensHo ynob-
Hee.

W3ameHeHa wn nedyaTtHas nnarta npe-
obpasosatens (puc. 2). ins apoccens
C NpPOBONOYHbIMKW BeiBOAamu RLBO712
(L1) B HER Bblpe3aHo OKHO pasmepamm
10x6,7 mm. Jpoccens ycTaHaBnMBawT B
3TOM OKHE napannensHo NAOCKOCTKU Nna-
Thl, Y4TO YMEHbLIIAET BLICOTY MOHTaXA.

OBMXKa NoacTpoedHoro peswctopa R4.
MNporpamMma NOCTOSHHO NPOBEpPAET COo-
cTtosHwe paspspa ACO permctpa ACSR
mukpokoHTponnepa. Ecnn ACO=1, BbI-
XOOHOE HanpsxeHue MeHbLUe 3a0aHHOro
W1 COO4epXrMOoe PEerncTpa CpaBHEHWS Tai-
mepa OCROA, zapaoilero koappuumeHT
3an0ONHEHWA FEHEPUPYEeMbIX MMNYNbLCOB,
yeenwdmneaerca. Mpn ACO=0 ewixogHoe
HanpaxeHne Gonble HOMWHANBHOIO WU
conepxumoe pervctpa OCROA ymeHb-
LIaeTca.

CornacHo anroputMmy paboTsl Taime-
pa, B pexwvme "beictpan LUAM" wamene-
HWe copepximoro perucTtpa OCROA eo3-
MOXHO TOMBKO C YacTOTON reHepupyemelx
MMNYNBCOB.

MNporpammMa Takxe nposepseT 3ana-
BaeMblil KO3GDHUUMEHT 3aNONHEHWUA Ha
HawBonbLUee W HaMMeHbLIee JONYCTUMBIE
3HadeHns. Mpw Bbixoae 3a 3TW Npeaens
KO3 OULMEHT 3anonHeHnsa ycTaHaBnvea-
eTCH MUHMMANBHLIM.

Kondurypaums mMukpokoHTpOnnepa
ponxHa ObiTb 3anporpammupoBaHa Cco-
rnacHo TaGnuue.

MNpakTuyeckas NpoOBEpKa YCOBEPLUEH-
cTBOBaHHOro npeobpa3oBarens nokasa-
na, 4to nNpyv NUTaHuKM MynbTUMeTpa
DT930F+, noTpebnaowero Tok 4 MA, ero
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OpnHako Ans yny4lWeHws napaMmeTpos
Ny4ylle BHECTW HEKOTOPLIE M3MEHEHWA K
B annapaTtHyio 4actb. Cxema, nokasad-
HaA Ha pwmc. 1, oTnmnyaeTcs OT paHee
OnyonMKOBAHHOW TEM, 4TO ANA YMEeHb-
WeHUa NyNbCaUWin BEIXOOHOIO Hanpaxe-
HMA NpecBpa3oBaTens EMKOCTE KOHOEH=
catropa C4 ysenwyena po 47 mkd.
HoMwuHanbHOE cOonpoTuBNeHWe noa-
CTpoeYHOoro peauctopa R4 ymeHblleHo ¢

OcTanbHbie geTann Takne Xe, Kak B
NPEeXHEM BapuaHTe,

Taiimep TO mukpokonTponnepa DD1
reHEpUpYeT UMNYNLCH C NporpaMmMupye-
MO HacTOTOW CnepoBaHns U Koadduum-
eHTOM 3anonHeHua. B koHTyp ctabunmnaa-
UMK BbIXOOHOINO HANPAXEHWA BXOORAT
BxOAHOK MynbTUnnekcop AU v ananoro-
BLIl KOMNapartop MWKPOKOHTpONnepa.
Curvan oBpaTHOM CBA3WM NOCTYNaeT c

Paapag, Cocr. Pa3spnag Cocr.
SELFPREGEN 1 VDTON 1
DWEN 1 CKDIVS 1
BODLEVELL 1 SUT1 1
BODLEVELO 1 SUTO 0
RSTDISBL 1 CKSEL1 1
SPIEN 0 CK5ELO 0

EESAVE 1

1 - He 3anporpammnpoBaHo,
0 —3anporpammKpoBaHo.

BbIXOQHOE HanpaxeHwe (co "ceexunmn’
anemeHTamu nuranua) — 9,1 B. lMNpw paas-
PAXEHHbIX A0 2,2 B 3nemeHTax OHO
yMeHblwnnoce Ha 0,1 B. Pabotocnocob-
HOCTE MYyNLTUMETpa COXpaHAeTcA npu
paspaake anemedTos Ao 2 B, korpa Bbi-
X0AHOE HanpaxedWwe npeobpaszoBarens
napaet no 7,7 B.

WNameputene EmMKOCTM W MHAOYK-
TuBHOCTKM MY6243 noTpebnset Tok oT 7
no 18 mA, Nnpy 3TOM BbiXOQHOE Hanpaxe-
HWe npeobpazoeatens W3MEHAETCH Ha
0,15 B. MMHMMANLHOE HaNpAXEeHWe ane-
MEHTOB NMWTAaHWS, NPKU KOTOPOM Ccoxpa-
HaeTca paboTocnocobBHOCTE M3MepuTe-
na éMKDCTM M MHAYKTUBHOCTW, He npoBe-
pPANOCH.

Ecnu TOK Harpy3sku HaxoamTcs B Npe-
aenax 4..20 MA, HanaxueaHwe npe-
ofpa3oBaTens CBOAWMTCH K YCTAHOBKE
BbIXOAHOrO HaNpPsXeHWs NoACcTPOeYHbLIM
peanctopom R4. OHO mMoxeT BTk yoTa-
HOBMEHO W oOTnuMHawwmmca ot 9 B.
Mpepen cTaBUT HOMWHANBHOE Hanpsxe-
HMe koHpeHcaTtopa C4. CrabunuTpod
VD2 ponxeH ObiTe C HaNpsXeHWeMm cra-
Bunmsaummn Ha 1...2 B Gonbwe Tpebye-
MOIQ BbIXOAHOMO HANPSXEHUA.

Or pegakyuwmn

ponnepa

fporpamMma MUKDOKOHT-
ey ftp:/,
ftp.radio.ru/pub/2017/07 /conv1.zip Ha
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Mpuém crareit: mail@radio.ru
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PAAMO Ne 7, 2017

Bnok pene BpemMeHu

ANA NATUN TennoBbIX Nywek
C. LUNLUIKHWH, r. Capos Humxeropogckou obn.

Mpegnoxena cucremMa U3 NATH MUKPOKOHTPOSISIEPHBIX perne spe-
MeHu, ynpasasemsix ¢ obuiero nyneta. Kaxgoe n3 Hnx obcnyxusa-
eT ogHy TensaoBy nyuwky (renaoBeHTunarop), obecneqdusas ero
pabory B TeyeHue 3af4aHHOro BpeMeHu ¥ BblkMoYeHne BeHTUNATO-
pa nywku ¢ Heobxo4UMMoOi 3a0epXKoi nocsie BbIK/IOYEHUs Harpe-

Barenn.

| 'ennoBas NyLka CoaepxuT 3nekTpoHa-

| rpesaTtent BO3aayxa, NpPoOAyBaemoro
CKBO3b HEE C MOMOLLBI BEHTWAATOPA.
MNpw BbIKAKOHEHWM NyWeK BONbLUIOKW MOLL-
HOCTW Heobxogumo BO wabexaHue nepe-
rpeBa KOPMyca W HaxoOgAawmMxca Ha HEem
oetanen NepebiM OTKNKOYaTh 3NEeKTpoHa-
rpesareb ¥ N1k NOCNE ero oCTaTo4HO-
ro OCThIBAHWA — BeHTUAATOP. Tpebyemas
3anep)xka 3aBMCUT OT TEXHMYECKMX Xapak-
TEPUCTVK TENNOBOW NYLUKK.

MNpennaraemeiin 60K COOEPXWT NATb
OOWHAKOBBIX MO CXeMe, KOHCTPYKUMWA W
anropuTMmy paboTel Niat pene BpemeHwn,
paboTallmx Hesasncumo, 1 obliero ons
HWX NyneTa ynpasnenns. MNpuHuunuans-
Has cxema nNaTtel pene BpeMeHu npeg-
cTaBneHa Ha puc. 1, a nynsTa ynpasne-
HWA — Ha puc. 2.

Paabémel XP1 Bcex pene BpemeHun
NPUCOEAMHAIDT K pa3bémam XS1—XS5
nyneTa ynpasneHvs, B KOTOPOM YCTaHOB-
neHbl raneTHbiil nepeknwyatens SA1 Ha
NATb NMONoOXeHwin u kHonkn SB1—SB4.
KHonkamn SB1—SB3 ynpaensioT TOABKO

TeM pene BPEMeHW, KOTOopoe BbibpaHo
nepeknioyatenem. HaxaTtve Ha KHOMKY
SB4 peiicTByeT Ha BCe pene BpemeHwW
OAHOBPEMEHHO. Kaxpaoe pene BpemeHw
COOEpXUT TPEXPa3pagHbli UMPPOBOW
cBeToanoaHelii muankatop HG1—HG3.
Wuonkatop HG1 otobBpaxaeT coTHU ce-
kyHo, nhaukaTop HG2 — pecatku cekyHa,
nHankaTop HG3 — eavHnubl cekyHL,.

Komanpamu, nofaBaeMbiMi HaXATWR-
MW Ha KHOMKK NynkTa, MoXeT BbiTh ycTa-
HOBNEHA WHAWBWAYANbHO AONR Kax[oro
pene BpPeMEHW 3anepXka BbIKMOYEHWH
BeHTUNATOpa Ha 1—999 c, 3HaveHne Ko-
TOPOI1 0TOGPaXaeTcs Ha ero UHAMKaTope.
Bpemennasn anarpamma paboTel Harpeea-
Tena M BEHTWNATOpA NokKasaHa Ha puc. 3,
roe At — 3agepxka BolKIHOYeHWUS BEHTMNA-
Topa.

Mocne BEIKAKOYEHWA HArpPEBaTENs YMC-
No Ha WHOWMKATOPE HaYvHaeT WHkpe-
MEHTWPOBATLCA KaXayo cekyHay. BeHtn-
NATOP BLIKIOYAETCH MO AOCTUXKEHWN MM
Hynqa. MNocne atoro Ha MHAMKATop BHOBb
BLIBOAWTCH 3afaHHas nNpoaonxuTelb-

HOCTb 330epPXKK. 3TO 03HAYAET, 4TO pene
BPEMEHM TFOTOBO K ChneaylwemMy Uuukny
paboTel, A0 HaYana KOTOPOro 3afepxKy
MOXHO NP HEOBXOOUMOCTN OTKOPPEKTU-
poBarts.

HMcnonHUTENbHEIM YCTPOWCTBOM, KOM-
MYTUPYIOWMM Uenb NMTaHWA HarpesaTe-
na, cAyxIT TBepaoTensHoe pene U1l. Mm
YNpaensaeT CUrHan ¢ seixoaa PD4 MUKpO-
KoHTpoanepa DD1. Uens NUTaHWA BEHTW-
nATOpa KOMMYTWPYET TBepaoTenbHoe
pene U2, ynpaensemoe CUrHanom C BblXo-
na PD5 wmwkpokonTponnepa DDI1.
Harpesartens nogkno4anT K KoHTakTam 1
n 2, a BBHTUNATOP — K KOHTakTam 3 u 4
pasbéma XS1 pene BpemMeHun.

Hasna4eHne kHONOK nynsta ynpasne-
HWA cheaylowee:

SB1 "A" — C KaxObkliM HaxaTwem yse-
n4MBaET NPOA0NKMTENBHOCTL 3a0EpXKN
BulkNoYeHnsa Ha 1 c. Mpu yoepxaduvm
KHOMKK, Haxaton Gonee 3 c, 3apepxxa
PacTeT Ha 5 ¢ 3a KaXaylo cekyHay;

SB2 "¥" — C kKaxabM HaxaTtnem
YyMEHLLIAET NPOA0NXNTENBHOCTE 3a0ePX-
kM Ha 1 ¢. MNpyn yoepxaHim KHOMKKW, Haxa-
Tor Bonee 3 c, 3apepxKa yMeHblLUaeTcH
Ha 5 C 3a Kaxayio CekyHay,

SB3 "C" — BK/MOYaeT WAK BLIKNIOYaeT
TENNOBY NYLUKY;

SB4 "0Obuw. nyck/cton” — Bkmo4aer
UMK BbIKNIOYAET BCE TENJOBLIE NYLWKW
oOHOBpEMEHHO. 3Ta KHONkKa ¢yHKUWO-
HanbHO aHanormyHa kHonke SB3, Ho pei-
CTBYET Ha BCe TennoBble NyLKW He3aBM-
CUMO OT NonoxeHnsa nepeknoyarena. OHa
moxeT ObiTb BblHECEHA W3 NyALTa ynpas-
NeHua U yctaHoeneHa B NtoBoM ynobHOM
MecTe.

MNocne noga4n nuTaHusa uenso R1C4
dopmupyetcas Ha Bxoge RESET mwukpo-
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koHTponnepa DD1 curHan, yctaHasnnea-
HOWMiA ero B ucxogHoe coctosHue. MNpo-
rpammMa MUKPOKOHTPOANepa, HayuHas
cBoK paboTy, MHULMANWU3NPYET PErucT-
pbl, cYBTUNKK, CTek, Taimep T/C1, cTopo-
XKEBOW Tanmep, NopThl BBOAA/BHIBOAA
MWKDOKOHTpONNepa. Ha vHaukatop oHa
BeIBOAWT ymcno 001,
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Puc. 3

Mo 2aeepleHn MHUUWanNM3awn Npo-
rpamma yctaHaenmeaeT Ha Boixogax PD4 n
PD5 mukKpokoHTpONNepa BbICOKME NOrn-
Yeckme YpPOBHWM, 4TO COOTBETCTBYET Bbl-
KNHOYEHHBIM HarpeBsaTemo M BEHTUNATODY.
Hanee Haxatuamn Ha kHonkwn SB1 v SB2
Heobx0pMMO 3a0aTte (YCTAHOEBWTE Ha
MHOWMKATOPE) 3a4epPXKKY BbIKNOYEHUS BEH-
TunaTopa At. Mpy BKAKYEHWKM TENnOBOK
NyLwkw kHoNkoi SB3 B MOMEHT BpemeHn t,
HU3KME YPOBHW DYOyT YCTAHOBNEHLI Ha
soixonax PD4 v PD5 ogHOBpeMeEHHO, 4To
BK/MOYMT W Harpeearenb, U BEHTUAATOP.
Mpn BLIKNOYEHMI TENAOBOA NYLLKK Haxa-
THMEM Ha KHOMKY SB3 B MOMEHT BPEMEHN
t, ByneT ycTaHOBNEeH BbICOKWIA YPOBEHL Ha
Bbixoge PD4 w BbIKNIOYEH TONBKO Harpe-
BaTeNb. YCTAHOBKA BLICOKOrO YPOBHR Ha
Bbixoae PD5 v BeIKNIOYEHWE BEHTUNATOPA
ByayT 3apepxaHsl Ha At cekyHa 0o
MOMEHTA t3.

Hepea nopTt B nporpamma onpawwsea-
eT coctosHme kHonok SB1—SB3 nyneta
YNpaeneHna W yrnpasnaeT ypOBHAMU Ha

katopax wHaukaTopos HG1—HG3. Curna-
Akl BuIOOpa pa3psnoB MHOWKaTopa oHa
GopMmupyeT Ha Bbixogax PDO—PD2. Onn
nocTynaioT Ha obwwe aHoabl WHOWKATO-
pPOB Yepes 3NEeKTPOHHBIE KITIOYU Ha TpaH-
anctopax VT 1—VT3. Peauctopel R3—R10
OrpaHUYMBAaIOT TOK 3NEMEHTOB MHOMKATO-
poB.

TakTOBaA 4acToTa MWKPOKOHTpONRepa
10 My 3apaHa BHELIHWMM KBapueBbiM
pesoHatopom ZQ1. B npouecce wHuuma-
AU3auMn NporpaMma KOHGKWrypupyer sce
nuHvK nopra B kak sexode!. Junum PD3,
PD6 oHa KOHOMOWIypupyet kak BXOObl,
ocTanbHele NMHKMKW NopTa D — Kak Beixoabl.

Mpuctynas k paboTe ¢ pene BpemeHu,
Heobxogumo kHonkamn SB1 v SB2 ycra-
HOBWUTE Tpebyemoe 3HAYEeHWE 3anepxKu
At. Ans BKAKDYEHWS TENNOBOW NYLWKW cne-
AyeT HaxaTe Ha kHonky SB3 wnn SB4.
YcTaHOBNEHHOE 3HAYeHWe 3afepKKM Npw
aTom OygeT 3aHeceHO B NamsATe AaHHbLIX
MUKpokoHTponnepa. Ecnw Heobxogumo
M3MEHNTb Ero, HaxmuTe Ha kHonky SB3,
3aTeM kKHonkamn SB1 w SB2 ycraHoBuTe
HOBOE 3HaYeHWe W eule pas HaxXmMuTe Ha
KHonky SB3.

MporpaMmma MWKPOKOHTRONNEepa co-
CTOWT W3 TPEX OCHOBHLIX 4YacTel: npo-
uenypsl WMHAULWAAW3aunKM, OCHOBHOTO
HeCcKOHeYHOro umkna v npoueaypbl 0b-
paboTKM 3aNpOCOE NPepLIBaHWA OT Taii-
mepa T/C1 (cootBeTcTBEHHO MeTKW INIT,
SE1, TIMO). B ocHOBHOM UWKNE NPONCXO-
OAT WM3MEeHeHWs 3a03daHHOr0 3HavyeHws
3anepxkn n nepexoc ero na 6ydepa xpa-
HeHua B Bydep otobpaxenna ona AnHa-
MWUYECKON MHOWKALMK, KOTOPBLIA OpraHm-
3osaH B obnactn $060—3$062 namarn
AaHHbIX MMKpPOKOHTpONnepa. B e obna-
ctn $064—%066 opranmsosaH Bydep
XpaHeHWs 3a0aHHON 3a0ePXKHN.

Mo npepbiBaHKMAM MAYT OTCYET MHTER-
BANoOB BPEMEHW ANUTenbLHOCTLIO 1 C,
onpoc KNaenaTypel, BKIWQYEHWE CBETOBBIX
M 3BYKOBbIX CWMIHAnNoB W NEPEKOAMPOBKA

LBOWHHBIX 4MCEN B KOAObl AN\ oToGpaxe-
HW1A UMPP HA CEMMANEMEHTHbIX MHAWMKA-
Topax. Mpw HaxaTuk Ha kHonky SB3 npo-
NCXOOUT Nepechinka 3aaHHoro MHTepea-
na epemenun At B bydep xpatvenns. Korga
At HA MHOWKATOPE CTAHET PABHbLIM HYNIO,
NPOW3oHMAET nepecsinka ero 3anaHHoro
3HadeHus n3 bydepa xpaHeHus B Bydep
oTobpaxeHnsa., 3a CYET 3TOro npexHee
3HayeHuwe uHTepsana sagepxkn Oyoer
BOCCTAHOBAEHO W BHOBbL BbiBEOEHO Ha
UHOVKATOR,

3apnava GOPMUPOBAHWA MHTEPBANOB
BPEMEHW NIMTENbHOCTBIO 1 ¢ pelweHa ¢
NoOMOWELID NpepbiBaHWn OT TawMmepa
T/C1 n cuyétymka Ha peructpe R25.
Cuétymk Ha pervctpe R21 dopmupyer
WHTEepBan B oaHy muuyTy. Taimep T/C1
reHepupyeT 3anpocskl NPepLIBaHWA NpU-
bnuaunTensHo kaxpbie 3900 mkc. CHér-
YUKW HA YKA3aHHbIX BbllIE perucrTpax
NOACYWTHIBAIDT NPepsLiBaHWMA U 4Yepes
Kaxqayil MWHYTY ycTaHasnwesawT dnar
PUSK ©» pekpemeHTUPYIOT TeKyllee
3HAYEHWE 3a0PHKM.

CuéTumki, obecneywnearolme Ycko-
PeHHYD (Ha 5 C 3a cekyHay) YCTaHOBKY
NPoOAoNAMTENLHOCTI 330EPXKMA NPpW Anu-
TenbHbiX (CBbIWE 3 C) HAXaTUAX HA KHOMKY
SB1 unn SB2, opraHn3oBaHbl Ha pervcT-
pax RO, R1, R3. 3a cuyéT Takoro yckopeHusi
MakcuMansHy 3aaepxky 999 ¢ moxHo
3apjaTe NnpubnuanTensHo 3a 200 c.

KHonkw SB3 n SB4 uMeoT ogMHakosoe
(GYHKUMOHANEHOE HAa3HAaYeHWe B YCTPOR-
CTBE, HO NPOrpaMMHas opraHnu3auqs pa-
BHOTLI 3TUX KHONOK pasHas.

Mporpamma HanwcaHa Ha A3blke ac-
cembnepa AVRASM w1 3aHumaeT B nama-
™ NporpaMm MUKPOKOHTpOoAnepa oKono

Paapsag Coct. | Pazpag | Cocr.
SELFPRGEN 1 CKDIVE 0
DWEN 1 CKOUT )
EESAVE 1 SUT1 1
SPIEN 0 SUTO 0
WDOTON 1 CKSEL3 [§]
BODLEVEL2 1 CKSEL2 8]
BODLEVEL1 1 CKSEL1 1
BODLEVELO 1 CKSELQ 0
RSTDISBL 1

0 — 3anporpamMmumpoBaHo,
1 — He 3anporpaMMUpoBaHa.

700 6aiT. KoHdwurypaums MUKPOKOHT-
ponnepa aonxHa BeiTe 3anNporpammMupo-
BaHa, Kak nokasaHo B TaBnuue. Ona
COBManaeT C ero 3aBoACKON koHpurypa-
unen.

MNoTpebneHwe Toka OT MCTOYHMKA NO-
CTOSHHOrO HanpsxeHus 5 B He npeBkIwa-
eT 100 mA. B yCTPpOMCTBE NPUMEHEHbI KOH-
neHcaropel C1 — K50-35, C5, C6 — K15-5,
C8 — K73-11, octaneHeie — K10-17a.
Bce peanctopel — C2-33H-0,125. Mnan-
katopsl HG1—HG3 — HDSP-F501 3ené-
HOro uBeTa cBeveHwd. na TBepaoTens-
Hbix pene D2425 nonycTMM KOMMYTHpYye-
Mbelid Tok ao 25 A. OH 1 onpegenseT Mak-
CUMankHYK MOLWHOCTE 3nekTpoHarpesa-
TENA M BEHTUNATOPAE, MOOKNOYAEMBIX K
YCTDOWCTRY.

Or peaaxuwwn. lMporpamma MakpokoHT
ponnepa 1 : y ftp:/
fip.radio.ru/pub/2017 /07 /tp.zip H3 HaLlem
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Mpuém crareii

PAQMO Ne 7, 2017

YeTbipéXxuBeTHbIN cBeTODOP
C AUCTAHLUMNOHHbIM yrnpaBJieHuem
no paaunokaHany 2,4 I'fy,

N. KAPIMYHWH, r. Huxuwni Tarmn CeepanoBcKow o6.

ABTOp, CNOPTUBHBIA CYAbA BCEPOCCUIACKOI KaTeropun, npegnara-
eT YeTbIPpEXYBEeTHbI CUrHanbHbIi cBeTogop 4n8 NofgavyN CBEeTOBbIX
CUrHasnos BO Bpemsi NpPOBefeHusi CrioPTUBHLIX COPEeBHOBaHWil, B
YaCcTHOCTH, N0 asMamMogenbHoMy crnopTty. OTnnyuTensHas ocobeH-
HOCTh YCTPO/ACTBA — ynpaBfeHWe No paguoKkaHany Ha Hacrote

2,4 Iry.

| P NPOEBEAEHWM HEKOTOPLIX

| CNOPTUBHbIX COPEBHOBAHWIA
TpefyeTca nopgaka CBETOBbIX
CUrHanoB, MUKCUPYIOLWMX Npo-
XOXAEHWE CropTCMEHA Wn
CNOPTWBHOMO CHapaha onpege-
NEHHOM TOYMKW Ha AucTaHuWmn,
MprUMepoM MOXET CNYXUTL FOH-
Ka paguoynpaenaemsix Mope-
new camoneroe knacca F3D, ko-
TOpaa NPOBOAVTCH MO 3AMKHY-
TOMY TPEYronbHOMY MapLlupyTy
co ctopoHamu 180, 180 1 40 m,
0603HaYeHHOMY TPEMSA NUAoHA-
MUW-BELIKAMW BbICOTOR 4...5 M.

CkopocTe noOnéra roHO4YHOW
MOOENK, NeTAWERn Ha BbiCcoTe
4..5M, nopon npesblwaer

350 kM/4, a 4eTLIPEXKMNOMET-
posana Basa roHKW, COCTOALWAN
M3 [EecCATU KPYroB ONWHOR no
400 m, npoxoaMTca 3a BPEMS,
npumMmepHo paeHoe 60 c. Kaxapas
MOAENb, Y4aCTBYIOLLAn B roHKe,
[OonXHa OecATk pa3 nepecedvb
YCNOBHYIO NWHWIO, HA KOTOPOM
YyCTaHOBNEH [OanbHWIA NWAOH,
OTCTOALWMIA OT NUHUK CTAPTA Ha
150 m, passepHyTbCH, 3aBep-
WKTE KPYr AUCTaHUUK 1 YT Ha
cnepyrowmin. Pasymeercs, Kax-
pnas  owubka NpoOXoKAEHWR
hanbHero NuNoHa (Hedonér o
nNUNoHa) HakaselBaeTcs wrpad-
HbIMKM CEKYHOAMW, KOHTPONL 3a
4eTblPbMA MOOENAMK, OOHO-
BPEMEHHO Y4acTBYOLWWMK B
roHke, OCyllecTBNAeTCa Cynei-
CKOM BpUrafoi N3 YeTblpEx YENOBEK, Kax-
Oblli U3 KOTOPLIX HAabnNaaeT 3a KOHKPeT-
HOW MOAENBLID, 1 B MOMEHT NPOXOXAEHWA
"cBOoeir” MOoOenu Tpaeepca AankHero
nUNoOHa NOOaéT 3KUNaxy KOHTPonupye-
MOW MOAEnn CBETOBOW CMIrHan, no KoTo-
pOMY NUAOT BbINONHAET Pa3sBopoT Mope-
an. O4eBMOHO, 4TO CBOEBPEMEHHOCTE W
YETKOCTE NOAAYN KOMaHO NPOXOXASHHA
OansHEero NMNoHa BO MHOrOM onpegenseT
pPEe3yneTaThl FOHKK,

Ewé Heckoneko neTt Halan no npasu-
naM COpPEeBHOBaHWIA BCEe 4eTblpe CyabM,
KOHTPONUPpYIOWME NpoxXoxaeHve mope-
neil Tpaeepca pankHero nwnowWa, BO
BPEMSA NPOBEAEHWA TaKMX FOHOK A0MXKHbI
66N HAXOAWTLCA HENOCPEeACTBEHHO NMog
NWNOHOM W NOAABATbL CMIHAMNLI B3Maxamu
pasHoUBETHEIX Gnaxkoe, lNocne Toro kak
NPOM30LWNAO0 HECKONbKO HEeCYACTHbIX CAy-
4aeB, B peaynetare KOTOpkIX MOOenwn
caMonéTos maccon Bonee AByx Kuno-
rpamm, neTawme CO CKOPOCThIO CBhile

SPnc. 1

MWPOBANOChL, 4TO 4acTo BLI3sbiBANO npe-
TEH3WWN COPEBHYIOLLMXCA MOHOYHbIX 3KMNAa-
xer. MMeHHO NnoaToMy B aBMamMogenbHOR
nabopartopuin ekaTepuHByprckoro aewa-
UMOHHO-CcnopTMBHOro knyba OOCAAD
Poccun Bbin paspabotaH YeTelpExuBer-
HbIA CBeTOMOp Ha CBETOOVMOAOHLIX MATPM-
uax, ynpasnsaemsiid No paguokaHany.
TexHuyeckoe 3apnaHue Ha paspaboTky
0Kaszanock BeCbMa XECTKWM, npexpe
BCET0, N0 NapamMeTpam NepBryHbIX MCTOY-
HWMKOB MUTaHWe (akkyMyaaTopoe). Mpume-
HAEMble paHee aBTOMODWNbHLIE akkymy-
naTopHele Datapen ObINWM OTKNOHEHB! M3-
3a 3HaYMTEeNbHblx MaccorabapuTHbiX na-
pameTtpoB. Beino npuHATo pewedue 06
MCNoONbL30BaHWK B Ka4yecTBe WCTOYHWKA
nuTaHna 6aTapen U3 TpEx nocne-
[OBATENEHO COeOMHEHHLIX NWU-
TUA-NONMMEPHBLIX aKKYMYNaTO-
poB HanpaxeHnem 11,4 B n ém-
kocTeio 2,5...3,5 Ay, KoTOpble
LMPOKO MCNONB3YIOTCA daBlamMo-
nenucramu. Kpome Toro, Tpebo-
Banocb obecne4yntb XxOpoLlyilo
BUOMMOCTbL W YBEPEHHYID LBETO-
BYIO OMNO3HABAEMOCTb Kaxaoro
doHapa ceeTodopa ¢ paccTon-
HUg He MeHee 180 M B yCnoBuaAx
3dCBeTKM NPpAMBIMKA CONHEYHbLIMWK
nysamun. IT0 oNpenenuno 3ame-
HY namn HakanueaHws, CBETOBOW
NOTOK KOTOPbIX CUNbHO YMEHb-
wancs ceetoduneTpamm, Ha
UBETHbIE CBETOAMOOHbIe MaTpw-
ubl Gonbwoin nnowagu. Oonon-
HUTENbHLIM TpeboBaHwemM Dbina
3amMeHa NpPoBOAHOrC PenernHoro
ynpaeneHns ceetodopom Ha
OVCTAaHUMOHHOE MO paavuoKaHany
Ha 4acToTe 2,4 Tu, O\ 3Kc-
nayatauuyn KOToporo He Tpeby-
eTcA nonyYeHwe paspeweHus
KOHTRONMPYIOLWMX Oprasnsauuii.
KOHCTPYKTUBHO YCTPOWCTBO
COCTOWT M3 ABYx OnokoE: coBeT-
BEHHO, DNOK 4eTbIDEXUBETHOMO
ceetodopa (BC) v Gnok gucraH-
uMoHHOro ynpaenenns (BAY) c
BLIHOCHBIMW KHOMOYHBIMK MYyfkb-
Tamwn ynpaenenns. dotorpadua
KOmMnAekca nokasaHa Ha puc. 1.

OcHOBHbIE

e
R B ST TEXHUYECKHWE XapaKTepUCTUKKN
300 km/4, Nnonapany B BECbMa YCNOBHYID  YWCNo kaHanoB yNpaBneHWs . ......... 4
3aWMTY, OrpaxXJalowWwyo cyaen Ha gans- Yacrorta kaHana paguoynpas-
HEM NNoHe, MexayHapoaHana penepauma 1 =T 1% L 30 N 2,4
FAl npuHAna pelweHne, YTo Cyab AOMNXKHE  BhixogHaa MOWHOCTE nepe-
HaxoOMTbLCR 3a NuHKeil GesonacHocTM — patumka, MBT, He Bonee . .. ... ... 100

HE MEHEee YeM B CTa MeTpax OT OCeBOn
NVHWUK TPACcChl FTOHKK, a8 CUrHans! dnaxka-
Mu BbIMM 3aMeHeHBl CBETOBbIMW. JTO, B
CBOIO o4yepensk, notTpeboeano paspaboTkn
M W3rOoTOBNEHWA CNeuwanu3vpoBaHHOIO
oBopynoBaHUA — MHOMOUBETHbIX CBETO-
cdopos.

Mepsble cBeTodOpPL YNPasafAnMce No
NpPoOBOAAM, YTO NPUBOLAMNG K HEONPaBaaH-
HBIM NOTEPAM 3NEKTPOIHEPT MM aKKYMYNA-
TOPOE (K coXaneHwio, Ha NETHOM none
0BbLIYHO OTCYTCTBYET CeTb HarnpspkeHuem
~230 B), n He oTAMHanNMch HAOEXHOCTLIO,
I'ICICKOJ'IhKy npyu MCNONL30BaAHWKM MOLWHBLIX
HW3KOBOALTHLIX Namn NpPKUxoaMnocs Kom-
MYyTUPOBaTb TOK A0 20 A B Uenn Kawaon
namnel. Kpome Toro, BpemMs, Ha koTopoe
BKAO4anvMce poHapu ceetodopa, He HOp-

HDansnocte BecnepeboiHon
CBA3M "No 3emne” B ycno-
BWUAX OOHOBPEMEHHON pa-
60Tkl B BEIOpAaHHOM 4acTOT-
HOM Amnanasone o 15 komn-
NEKTOB pafvoynpasneHns,

M, HE MEHEE . ................. 300
Paamepsl kopnyca bBAY,
MM 0 msima wini, s s 240x120=60

Hanpsokenve nutanma BAY, B .. .5,5...9,6
EMKOCTb akkymynaTopHoi Ba-

Tapen BAY, MAyY .. ... ... 1200...1800
Tok noTpebnenns BAY (3aBwn-

CUT OT Nepeanero Mo-

oyns), MA, He Gonee ........... 100
Bpema HenpepelBHOM paboTsl

BAY 6ea nonzapankn GaTa-

DEW, 4, HE MEHEE . . ............. 10



Pasmephbl kopnyca BC,
MM oo 1000x250x230

PacnonoxeHue doHapen
BBE cwiicuaresevimig iy rOpU3oH-
TansHoe

YMCNo CBETOOMOOHLIX MaTpMLL

8 BC (cwHaa, kpacHas,
3enéxan, xkentaa) ....... -

Paamepel newaTtHoOW nnatkl
CBETOAMOOHOW MaTpUUbl,

Pa3amepbl CcBETOBOro nona
CEBETOAMOOHON MaTpuubl,

BN iz s s O A T 170170
Ymcno cCEeTOoMOL0B B MaTpu-
R 172

Hanpsaxenwe nutanma 6C, B .. .9,6...14,6
EMKOCTb aKKyMynsTOpHOR Ha-

Tapem BC,MAY . ........ 2500...3500
HanpsxeHwe nutaHwa CBeTO-

AWodHbIX mMaTpuy, B
Tok noTpebneHns 0OHON MaT-

pyvlubl  BO  BKIOYEHHOM

COCTOaHMKM, A
Pac4étHoe Bpema Henpepbis-

Hol paboTel BC B yenoewax

peanbHbiXx COpPeBHOBaHMMNA

6e3 noazapanky akkymyns-

TOPa, 4, HEMEHEE . . ... ..o iven ... 12

B BAY 1 BC MOXHO NPUMEHWTE NOBOA
YeTLIPEXKaHaNbLHbIA KOMMNEeKT annapary-
pbl paguoynpasneHna (nepefawnwwmn 1
NPWEMHLIA MOAYNW), NPeAHa3HaYeHHbIR
ana pabotel B ananasone 2,4 [Ty » cos-
MECTWMBLIA CO CTaHOapTOM annapaTypbl
Futaba nnun JR.

Bnox AUCTAHLMOHHOr O yNpasneHus

Bnok AWMCTAHUWMOHHOrO ynpasneHws
cobpaH B repMeTUYHOM MNacTUKOBOM
kopnyce Gainta G3118, KoTopbii ycTa-
HaBNMBAaOT Ha TPEHOre Ha BbiCOTe
1500...1800 mm Haf NOBEPXHOCTLIO 3EM-
. KOHCTpyKUMA MMeeT Knacc 3alwuThl,
6nnaknin k IP67, v ponyckaet paboty B
YCNOBWAX MHTEHCHMBHOIO AOXAA, B MHTEP-
Bane TeMnNepaTypbl OKpyXawlen cpenbl
o1 0 go +45 °C. Npu 2ameHe NUTUA-NoNK-
MEPHbIX AKKYMYNATOPOB HA NUTWA-ep-

BuyTpu xopnyca BY pacnonoxeHs
neLYaTHas nnara ycTpolcTea v NUTUin-no-
NUMepHas UK NUTUIA-beppym-nonuMep-
Has akkymynatopHas Gatapea C HOMMU-
HanbHbIM  HanpsxeHwem 6,4..7,4 B
(puc. 2).

K BAY c nomoubio pazbémos, pacno-
NOXEHHbIX HA HWXKHEW CTEHKE Kopnyca, v
kabenei pNMHOM 2,5 M NOQKNIOYAT YeTbl-
pe BbIHOCHbIX OOHOKHOMOYHLIX MNYNbTa.
Hukakmx opraHoe ynpaenesmns Ha kopnyce
BAY Het. MNutanne Ha BAY asTomaTuyeckn
nogaeTca nNpu NOAKAKHEHWW WTeKkepa
NiBOro NX YETLIPEX BEIHOCHLIX NYNLTOB.

Cxema BAY nokasana Ha puc. 3. MNpu
nogaye nutaHua Ha BAY Ha ewixoae PD3
mogynsa Arduino Pro Mini renepupyercs
ctaHpapTHen PPM-curuan, coctosawwmi
M3 YepeayiolMxca nadek no BOCeMb

HOCHOTO NyNbTa M3MEHAET ANNTEeNLHOCTL
OOHOTO W3 YeTblpéx "paboumx” KaHanbHbIX
mwmnynecos ¢ 1,2 oo 1,8 mc. Mpu atom
BXOOHble uenu noptos PD4—PD7 Arduino
Pro Mini uCknoYaiwT BO3HWKHOBEHWE
aneKkTpuyeckoro pgpedesra KOHTaKTOB
NyNbLTOBbIX KHOMOK, & Takke NOBTOPHYIO
oTpaboTky NPy CnyYaiHoM Ay6IvMpyowem
HAXATWW HA KHOMKY B TEYEHUE NPUMEPHO
ooHOW cekyHabl. OpoHako MWKPOKOHTPON-
nep NpogonXKaet reHepupoBate "ANWH-
Hble" KaHaMNbHLIE WMMYNLCH B TEYEHWe
TPEX CEKYHO, C MOMEHTA NEPBOro HaXaTuA
Ha KHOMKY, HE3aBMCMMO OT TOro, Haxara
WM OTNyweHa B 3TO BPEMSA KHOMKa
KaHaneHoro nyneTa. MNepepawmili Mogyns
BAY B TeveHwe 3TVX TPEX CEKYHA, Nnepepna-
T B 3np MHGpOPMaLMD O TOM, 4TO Bbina
KOMaHOa Ha BKMIOYEHWE OOHOMO M3 hoHa-
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Puc. 3 8 +

PYM-MONMMEPHBIE HUXHAA rpaHua pabo-
4yen Temnepartypbl cHuwxaetca ao —20 °C,
Npasaa, C HeKOTOPLIM YMEHbLIEHNeM Bpe-
mMeHu paBoTbl OT OOHOMO KOMMNEKTa akky-
MYNATOPOE.

KaHanbHbIX MMHyJ‘IbCOB. C nepwuonom no-
BTOPEHMA MMNYNLCOB Okono 1,2 mc. MNay-
KW pasgeneHbl CMHXPOHU3UPYIOLWWMMN
naysamun OAMTENLHOCTLIO Npubnnantens-
Ho 10 mc. HaxaTtwe Ha KHONKY nboro Bel-

pen ceetodopa. Mocne TpéxcekyHaHoro
WHTEpBana AONWTENLHOCTL KaHankHOro
MMMNYNbCA BHOBb yMeHbLIaeTcs Ao 1,2 mc.

Cregytowana komaHna Ha BKNOHEHWE
ceeTodopa No 3TOMY KaHany MoxeT BbiTk
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Puc. 4

nepefaHa TONLKO MO 3aBEPLWEHWID TPEX-
CeKyHOHOI KOMaHOb!l Ha BKNYeHne ¢o-
HApA, Nocne OTMNYCKAaHWA KHOMKW WM No-
BTOPHOMQ HaxXaTua Ha Hee., AHanornyHo K
He3asMcuMo apyr oT apyra paboTaioT Tpr
ApYyrux kadHana u3 soceMu. PopmupoBa-
HWE TPEXCeKYHOHOM KOMaHabl Ha BKNOYe-
Hue doHapa ceetodopa UCKNOHaeT
oWwmnBKKM, CBA3AHHLIE C 4EN0OBEYEeCKMM
$HakTopoMm, — COPEBHYIOLMECH 3KUNAXWN
BCerga BMOAT CBETOBOM CMrHan cTporo
onpepenéHHoe BpPems He3asucuMmo oOT
TOro, kak ponro Bbina Haxara KHonka
nynsta BAY.

Mnata BOY narotosneHa na Gonbrnpo-
BaHHOrO C OQHOA CTOPOHbLI CTEKNOTEKCTO-
nuta TonwwmHor 1...1,5 mMm. YepTtéx ne-
4aTHOW nNnNaTbl ¥ PacnonoOXeHue 3nemeH-
TOB NOKa3aHb! Ha puc. 4.

Ha cTopoHe ne4YaTHbIX NPOBOAHWKOE
pa3melleHbl HECKONbKO 3NeMeHTOoB Ons
NOBEPXHOCTHOrO MOHTaXa. Ha npoTveo-
NONOXHOM CTOPOHE NNaTthl PACNONOXEHb!
pPO3eTkM ONA  NOAKNKYEeHWA ™Moayna
Arduino Pro Mini, oga mecTta (Ha Beibop)
ONA YCTAHOBKKM pa3beéma NOOKMHHEHNS
TUNOBOrQ Nepeaawwero Moayna ot CTaH-
0AapTHOW aBwamofensHOn annapaTypsl
paguoynpasneHus, pasbemebl Ana BbIHOC-
HbIX KHOMOYHBIX MYNLTOB W passém ana
NOAKNOHEHMA aKKyMYyNATOPHOW BaTapew.

Oea pasvéma [ona nepegawwero
MOOyNA Ha nnate NpenycMoTpeHbl ans
TOrQ, 4To6LI MOXHO ObLINO YCTAHOBWUTH

nwboA MMEILWMWIACA B HANMYMn MOLYNb,
COBMECTUMBbII CO CTAHOAPTOM annapary-
pul Futaba wnu annapartypel JR, koTopsie
OTNNYATCA pasMepaMmy KOpnycoB W
MECTOM PacrnonOXeHWs coeavHMTeNbHO-
ro paswéma. PasymeeTcs, Ha nnate MoxeT
OblTb YCTAHOBNEH TONLKO OOMH Pa3bEM
AnA NOOKNKYeHWA Nepenanuero mogyna
BbibpaHHoro cradpapta. [na dwukcauum
MOOYNA OT NepeMEeLLEHWA Ha nNnaTy Xena-
TENbHO YCTAHOBUTL OrpPaHUYMUTENLHYIO
pamky M3 nnactuka TonwmHoin 8...10 mm,
KOTOPYID MOXHO NPOCTO NPUMKNEWTL K
NOBEPXHOCTK NnaTkl. Ha KpbilWKy kKopnyca,
B TOM MECTE, re YCTAaHOBNEH pagnonepe-
OaWrin Moaynk, cnenyer nNpuKnenTs
NpoKNagky W3 NAOTHOrO NOPONOHA WK
NopWCTOI peauHsl, koTopas BygeT gonon-
HUTENbHO NPUXMMaTbh MOOyNb K Nnate. Ha
puc. 2 pamka, GUKCUPYIoWan Kopnyc ne-
penalowero Moayns, oTcyTcTeyeT. Akky-
MYNATOPHYD BaTape BHYTpW kKopnyca
NPUKPEnAsSioT € NMOMOLLBID OBYXCTOPOH-
HEN NWMNKOM NEHTbI W NPHMXMMAaINT Npo-
knapgkoi. Takana npocTas KOHCTPYKUMA
no3sonseT wncnons3oBate Hatapew w3
ABYX aKKyMynaTopos nioboro Tunopasme-
pa, Kak C UWNMHAPWYMECKWMMMK, Tak W C
NNOCKUMW aKKYMYNATOPaMMU.,
PacnonoxeHne aHTEHHOrO pa3bema Ha
HEKOTOPLIX MOOENAX NepenaLlivx Moay-
neil He NO3BONAET 3aKPbiThb KOPMYC YCT-
poicTBa NPW NPUCOEOWMHEHHOI aHTEHHE.
B Ttakom cnyyae npuaérca npuMeHuTb

nepexoaHbin KoakchanbHbli kKabenb c
YINOBBIM PA3LEMOM, a aHTEHHY YCTaHOo-
BWUTbL B Kopnyce BAY B pononHuTensHbIX
NNACTMACCOBLIX OepPXaBKaX. AHTEHHy B
kopnyce BAY MOXHO OpPMEHTWPOBATL Kak
YrOAHO, HO €8 BePTUKANEHOE Pacnonoxe-
Hue ofecneysnT MakCUManbHyi AOanb-
HOCTb CBA3W ¢ Bnokom ceetodopa. Mpw
XEenaHWn Ha BepxHeid N DOKOBOIA CTEHKE
kopnyca BAY MOXHO YyCTaHOBWTL BHELU-
HWIA pa3bEmM ONA NOAKIYEHWA CTAHAAPT-
HOW aHTeHHbl guanasoxa 2,4 'Mu, coenn-
HWB €ro C BbIXOOHbIM PazbeMOM nepe-
[A0WEro Mmogyna nepexoaHsim kabenem.

BAY ceetodopa MOXHG YKOMMONEKTO-
BaTb paguwonepegainwmm mMogynem or
nobon annapaTtypbl, nNpegHasHa4YeHHOn
nns pabotel 8 gnanasoxe 2,4 Iy, npouns-
soacTea komnanuin Futaba, Hitec, FrSky,
JR, Graupner, Orange w gp. MaeHoe,
yTobbl B 6noke ceeTodopa Gbin YCTaHOR-
NeH MPUEMHMK, CNOCOOHLIA "NPUBA3AaTL-
ca" K nepepawmolemy MOOynio, yCTaHoB-
nenHomy 8 BAY (B cpepe mMopenvcTos
NPYMEHAETCA CNEHrOBLIA TEPMWH "3a6KH-
anTeca”).

B BAY yctaHoeneH mopyne Arduino
Pro Mini ¢ nutannem 5 B 1 MUKPOKOHT-
ponnepomM, 4actoTa kotoporo crabwnu-
3MpoBaHa KBApUEBLIM PE30HATOPOM Ha
16 My, Tpauawuctop BCR148 (VT1) —
"undpoeoin” 8 kopnyce SOT23, B8 6azo-
BOW Lenn y Hero MMeeTcs Oenurens wu3
OBYX Pe3vcTOpoB No 47 kOm. OH cnyxuT



ONA COrNacoBaHWs YpPOBHA BbIXOAHOrO
curHana moayna Arduino Pro Mini ¢ Bxo-
0OM nepepawowero mogyna. Bee peswc-
TOpLl W HENONAPHLIE KOHOEHCATOPbI,
YCTaHOBMEHHbIE Ha nnaTte, — TMnopa3sme-
pa 0805, nonAapHblie koHoeHcaTopel C35,
C6 — TanTanoBesie TUNopaamepa B. Avon
WoTtkn 15MQO40NTRPBF (VD1) B kOpny-
ce SMA (DO-214AC) npenoxpaHaeT ycT-
POWACTBO NMpW nogade nNuTaHWA B Henpa-
BMNLHOW NONAPHOCTW, PasbéM nuTaHus,
YCTAHOBNEHHLIM HA nnare, — craHpapr-
Haa TpéxkoHTakTHas Bunka PLS-3 ¢ wa-
roM KOHTakToB 2,54 MmM. K pasbeémy mMox-
HO MOAKMKHYWUTL akkyMmynaTopHyio GaTta-
peio ot nbon asmamoaenn.

- L

2,54 MM, W3 KOTOPOW nNpenBapuTenbHo
YOANSIOT KOPOTKME "pOoaHbIE” KOHTaKTHEIE
wrbipy. Pasbém ans ycraHoBKW moayna
Arduino Pro Mini (Ha cxeme He nokasaH)
COCTaBNeH WX ABYX CTaHOAPTHbLIX PO3ETOK
PBS-12.

[na NoOxKnioYeHus BeIHOCHBIX KHOMOY-
HbIX MYNLTOB MCNOAL30BAHLI CTEPEOdOHN-
yeckue ruésna Neutrik NYS215, cpepgHue
KOHTaKThl KOTOPbIX CNyxaT "3amblkaTens-
MW" UEenn NUTaHug YyCTPOWCTBa Npu noa-
KnioyeHnn nioboin U3 YeTelpéx BMNOK Bbi-
HOCHbIX NynbTOR XP1—XP4, BUnku BeIHOC-
HbIX MYNbTOB — MNPOCThl@ MOHOPOHMYE-
CKWE ayauollTekepsl (ayownooxeku) awa-
meTpom 6,3 MM, [na repMeTusaumm wre-
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MUKponepekniyatenem WK3-1 (1), y ko-
TOPOro WCNONb3YETCA HOPMaNbHO Paso-
MKHYTas rpynna koHTaktos. Mukponepe-
knoyaTtens 3akpennéd B tpybe apymsa
wrndTtamm (2). B oouH Topew, umnmHopy-
YeCKOro Kopnyca nynsta nnoTHO BCTasne-
Ha 3arnylwka w3 kanponoHa wnu ¢rTopo-
nnacTta, a 4epea 3arnywky (3) eToporo
TOpUA KOPMyca BbIXOOWMT KPYrAbIA OBYX-
XWNbHBIA NPOBOL C CEeYEeHWEeM MEOHBLIX
*1n Ha MeHee 0,5 MM? UAK 0QHOXMNLHLIN
3KPaHWPOBaHHBLI kabenb B TONCTON peau-
HOBOW MW CUAMKOHOBOW M3ONALUWK, NPU-
MeHsieMblid B ayauoTexHuke. MNpu soibope
coeguHUTENBHOrO Kabena npegnoyvteHve
cnenyeT OTAATb MAkCUManbHO 3NacTuy-
HOMY NPOBOAY C KAYECTBEHHOWN CUNKOHO-
BOA WM30ONAUMEA C BHEWHWM OWAMETPOM
He MeHee 7 MM, Takoil NpoBO4, NPOCAYXUT
nonblwe obbiMHOro 3NEKTPOTEXHWHECKOrO
kabens, JuameTp OTBEPCTUA B 3arnylIKe
Topua Kopnyca gonxeH ObiTk HECKONLKO
MeHbLUEe OuameTpa COeaMHUTENBHOMO Ka-
fena Ana MCKMIKYEHWA NONagaHna Bnaru
BHYTPb NyNbLTa 8 SOXATMBYIO NOroay.
PpeseposaHHyo BLIGOPKY Nog naney
ONA HaXaTWA Ha KHONKY repmMeTu3upyroT

A 4 OTPE3KOM BENOCWMNEOHON KAMEPbL! NOAXO-
OALWEero auameTtpa OJMHOM NPUMEpPHO
P 100 MM, NNOTHO HATAHYTbIM HA KOPNYC
nyneta. Kak nokasana MHOroneTHaa npak-
THEKA aKcnﬂyﬂTﬂLlll‘lll‘l I'IyJ'IbTOB TaKOlﬁ KOH-
CTPYKLMK, 3TOT NPOCTOA cnocob repme-
TU3auuKM ABNABTCH CaMbiM HAOEXHLIM W
Puc. 5 PEMOHTONPUIOAHLIM. Ha Kaxablid nynsT
o S5 356
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TUNoBble pa3bembl AN NOAKNKOHEHWA
nepegarLwero Moayna, KoTopsle NCnob-
3YI0TCA B NyNbTax annapatypbl OUCTaH-
UMOHHOTO yNpasneHwsa, WMMEeIT KOHTaKT-
Hble LWTLIPKW, BLICTYNaOWWE HaO nosepx-
HOCTBLIO Nnatkl Gonee 4Yem Ha 20 mm. Haii-
TH TAKOW pa3béM B NPOAAXKE BECHMA TPYA-
HO, noaTomy Bunka X2 (unn X3) ana nop-
KNIOYEeHWs Nepenanwero Mogyns MoxeT
OblTk M3roTOBNEHA W3 TPEXPROHOW Yrno-
Boi Bunku PLT-18R, w3 koTopoli W3-
BNEKAIDT HYKHOE 4MCN0 BHELHWX (CamMblX
LANWHHBLIX) KOHTEKTHBIX WTbIpeid. MNocne
BLINPAMNEHWA WX BCTABNAIOT B KONOAKY
00byHOM BUAKK PLS-5 € warom KOHTakTos

KEPHOI 4YacTW Takoro pasbéma Ha ero
Kopnyc xenateneHo obcaguTb OTPEe3oK
Tepmoycaxmneaemoi TpyOku nogxopgawe-
ro gvameTpa, HO Nydlwe WCnonb30BaTbh
burpMeHHble ayoumoLluTEKEpPL! C LL@HroBbl-
MW 3axmmMami kabensa 1 pe3rMHOBLIMKW rep-
METUINPYILLMMK YANOTHEHWAMW. Takue
WCNOMNBL3YHTCA B MNPogdecCHoHaNbBHOR
ayano- 1 My3blkansHOW annapartype.
BeiHOCHOM nynsT (pue. 5) npencrae-
naet cobor NnnacTukoBbIA kopnyc (4), ns3-
FOTOBNEHHBLIA W3 CAaHTEXHWYECKON Heap-
MWPOBAHHOM NONUNPONWNEHOBON TPYOLI C
BHEWHWM OvameTpom 33 MM 1 ANMHOR
170...180 mm, € yCTaHOBAEHHLIM B HEM

HaknewsaloT LBETHOM MapKkep — WWPOKoe
KONbLIO NMNKOA NNEHKK (CUHero, KpacHo-
ro, 3en1eHOr0 W XENTOro LBeTOB) wunu
obcaxueaioT OTPeaoK TepMoycaxusae-
MO TPYOKKM HYXHOrO LBeTa.

Bnok ceetodopa

Cxema onHOW cexkumwn ceeTodopa no-
kasaHa Ha pwc. 6. MNeyaTHbie nnatbel —
OAWMHAKOBbLIE ANA BCEX YeTbIPEX Cexumni
BC, HO TONbKO Ha OAHON NNare M3 4eTbl-
pEX YCTAHOBNEHLI BCE 3MEMEHTbl, noka-
3aHHbIE Ha CXEMeE.
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YNpowéHHbIN aKBapUYMHbINA

Tanmep

r. HOXTUJINH, r. Koepos Bnagumupckos obn.

MNMpeanaraemoe ycTpoHCcTBO — YNPOUWEHHbIAH BapuaHT onucaHHoro
B [1]. Mukpokontponnep PIC16F876A-1/SP aameHén B HEM Gonee
npoctsim u gewéssim PIC16F628A-1/P. Yucno BHeWHNWX YCTPOWCTE
COKpauweHo 40 MUHUMYMa — AaT4Yynka TemMrneparypsl soasl, e nogo-
rpesarens, BO3AYWHOro KOMMApeccopa W pa3garynKka Kopma.
DyHKYUMM, BBIMONHAEMbBIE TAAMEpOM, U MPUHUNNLI YIIPaBAEHNUS UM
OCTanncb B OCHOBHOM npexHumu. MCKNoYEH KBapLeBbIi pe3oHaTop
1 He NpeaycMOTpeH aBTOMaTHYeCKUIA nepexon Ha pe3epeHoe n1uTa-
Hue. BeeneHs gBa pexuma paboter: "3anywen” v "lMay3sa”.

[ | puHuMnuansHas cxema ynpoueHHo-
I ! ro Tanmepa maobpaxeHa Ha puc. 1.
Hanpsaxenue +12 B ot 6Gnoka nuMtaHua
yepes3 paszbeémM XS1 nocTynaert Ha wuHTer-
panbHbii cTabunuaatop DA1. Ctabunuan-
poeaHHoe Hanpsaxexne +5 B nutaet mMuk-
pokontponnep DD1 w ppyrve y3anol. Pe-
3ucTopel R4 1 RS nogaepxueaioT Ucxon-
HbIA BbICOKWIA NOMMYECKMIA YyPOBEHb Ha
BbiBogax RA4 1 RAS mukpokoHTponnepa,
WCMONb3YEMbIX ONA CBA3WM C OATYUKOM
Temnepatypsbl BK1 1 kHonkoit SB1. MNMopa-
Yy MCXOQHOrN0 BbICOKOrO YPOBHA Ha BXOAOb!
nopta B, ceBAzaHHbLie ¢ kKHONkamu SB2—
SB5, obecne4nBadT NporpaMmmMHO BKNIO-
YEHHBbIE BHYTPEHHWE Pe3nCcTopLl nopTa B.
Hﬂ)l(ﬂTHﬂ Ha KHONKW YyCTaHaesnMBawdT Ha
COOTBETCTBYIOWMX BXOAAX MWKPOKOHT-
ponnepa HU3KUe Norn4eckue yposHW.

Peauctop R11 HeGonbWoro conpoTue-
NeHWs YCTPAHABT WCKAaXEHWs CWMMBONOB
Ha akpaHe XKW HG1, kotopble moryT
HabnoaaTeCa ¥y HEKOTOPbIX 3K3EMNNAPOR
nHOoukaropa e ero otcytcteme. MameHe-
HWEM CONpPOTUBNEHMA 3TOM0 peaucTopa
MOXHO nogobpaTth Kenaemyio SpKoCTb
nogceetku. MNoacTpoeYHbIM PE3CTOPOM
R10 ycTaHaBnMealT ONTUManNbHYO KOHT-
pPacTHOCTL CUMBONOB Ha akpaHe XK.

Hatawk Temneparypsl BK1 npo-
rpaMMHO HACTPOEH Ha W3MEpeHue Tem-
nepaTypsl B uHTepeane ot 0 ao +99 °C ¢
warom 1 °C. Xora oH cnocoBeH npouna-
BOOWTEL Bonee To4YHbIE 3aMepbl, HO "3a-
rpybnéH” HamepeHHo, 4yTobbl YMEHBLLWTL
NPOAONXUTENBHOCTE KaXaoro mamepe-
HWUA WM MUHUManbHO NPUTODMAaXMBAThL
X0[, 4acoB.

3TOT QAaTYMK YCTAHOBNEH BHYTPW aksa-
puyma. Ero mHpoOpmMauMoHHLIA BbIBOO 2
COoeavHEH ¢ nnHuen nopta RA4 mukpo-
KOHTpoAnepa. Tak Kak 1 BbIXog AaTyvka, v
Bbixog nopta RA4 BbINONHEHbI NO CXEME C
OTKPbLITEIM  CTOKOM, pe3uctop RS
HeobxoomMman ons HUX Harpyska.

MNporpamMma MWKPOKOHTPONNEpa oTo-
BpaxaeT wvamepeHHyio partymkom BK1
TeMnepaTypy Boasl Ha skpaHe XKW HG1,
0OHOBNSAA NOKa3aHWA Kax Oyl CEeKyHOy.
Danee oHa cpasHUBaeT 3Ty TEmMnNepaTtypy
C 3apaHHon, BBEOEHHOR B NAMATE MUKPO-
KOHTpOnnepa. Noka Tekywas Temnepary-
pa MeHblUe 3apaHHOW, nporpamma nog-
OEPXKUBAEBT HaMPAXeHWe BhICOKOro Noru-
4ecKoro ypoBHA Ha Bbixoge RB6 mwkpo-
KOHTpOnnepa. B pesynktarte 4epes peauc-
Top R1, ceetoavon HL1 w wanyyawwmi
WK-puop ontpona U1 TeyéT Tok. Uanyye-
Hue MK-guona no3eonseT GOTOCUMWCTO-
py onTpoHa U1 oTKpeiBaTeCA B Kaxoom
nonynepvoge CeTeBoro HanpsaxeHws, a
BMECTe C HMM OTKPbIBAETCA U MOLLHbIA
cummucTop VS1, ynpasnsiowmii Harpesa-
Tenem BOObl B akBapuyme,

Kak TOonbkO Tekyuwaa Temnepatypa
DOCTUraeT 3afaHHon, NporpammMma GMeHs -
€T BLICOKWI NOTU4ECKMIA YPOBEHb HANpPA-
XeHus Ha Bbixoge RB6 mwukpokodTpon-
nepa HW3KkuMm. Tok Yepesz wanyyalowmii
anon ontpoHa U1 npekpawaercs, noaTto-
My DOTOCMMWCTOP OMNTPOHA M MOLUHbINA
cuMucTop Donblie He OTKPbLIBAITCSH.
Tenepb HarpeeBaTens BbLIKOYEH. Temne-
paTypa BOAbl HAYWMHAET YMEeHbWAaTbCH, U
KaK TONbKO OHa CTaHOBWUTCH MEHbLUe
330aHHOM, BLICOKKMIA NOTMHYECKWIA YPOBEHb
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HanpskeHWs Ha Beixoae RB6 MUKPOKOHT-
ponnepa BHOBb BKMKYAET HarpesaTens.
3a c4ET 3Toro Temneparypa soabl B akea-
puyme cTabunnanpyeTca okono 3anaHHo-
ro aHavexnua. Ceetogwon HL1 ceetuTes,
KOraa Nnogad CUrHan BKAKYEeHWs Harpesa-
Tens.

Wmeiite 8 BUAy, 4TO peanctop RS 06a-
3areneH, Tak kak 6es3 Hero He 3anyckaeTcs
BHYTPEeHHWIA Talimep TMR1 MWKPOKOHT-
ponnepa, korpa soion RA4 cxondwurypu-
poBaH kKak BxoAd. Ero HyXHO OCTaBuThb,
faxe ecni He NnpeanonaraeTcs ynpasnaTh
Harpeearenem, U U3 KOHCTPRYKLIUKM MCKNI0-
YyeHsbl aat4nk Temnepartypbl BK1, pazbvém
XS2, ceetoauop HL1, ontpon U1, peauc-
Topel R1—R3, cumuctop VS1 1 koHTakT-
Has konooka XT1.

1 70

LWeil MMHYTLI NporpaMma nnasHo ymeHb-
LWAaeT CKBaXHOCTb MMNYNbCOB Ao Hyns. C
Buixoaa RB3 mMMnynuCel 4epes pe3ncTop
R9 v ceetoguon HL3 noctynaiot Ha Haay
TpaHaucTopa VT1 v oTkpoiBaioT ero. B pe-
3ynbTarte CBeTOAMOOHAs NeHTa, NMOAKMO-
YEHHAA K KOHTAKTHOW Konoake XT2, nnae-
HO BKNIOYABTCH W BLIKNIOYAETCA B 3a0aH-
HblE MOMEHTbI BpemeHn. Tak xe nnagHo
BK/IOYAETCA W BLIKMOYABTCA CBETO4MOLA
HL3.

Mpwn HopmansHoii paboTe Talmepa
ceetogmonbl HL1, HL2, HL4 curHanman-
PYIOT O BKNKOYEHWW COOTBETCTBYIOLWEro
WCTONHUTENBHOIO YCTPONCTBA.

Bce pertanu tanmepa pasMmeLleHsbl Ha
ne4YartHol nnate paamepammu B7,5x70 mm
13 GHOoNbrMpoBaHHOrO ¢ OAHONA CTOPOHbLI

=2

CTaHOapTHBIM CTEPEOMOHMYECKUM ayamn0-
wrekepom auametrpom 3,5 mm (XP1) Ha
KOHUE.

Ecnu ucnonb3osatb aatyink DS18B20 8
CTaHaapTHOM 0opMAEHUM, AN naMmepe-
HWUA TEMMNEPATYPbLI XWAKOCTW €0 Cneayer
TWATENLHO FepMeTU3npoBaTe WM Hapac-
TWUTL BLIBOOHI.

WHTerpanbHbli ctabunuaarop
KP142EH5A MOXHO  3aMeHnTb Ha
KP142EH5B wan Ha wmMnopTHoid 7805 B
kopnyce TO-220.

Ceetoavonpl YKa3aHHbIX Ha CXeme
TUNOB AONYCKABTCH 3aMeHATb ApYrMMun
COOTBETCTBYIOWEro uBeTa ceeveHun. Mpu
NCNONL30BaHMKN CBETOOWOAO0B C MHLIM,
HEeM y TeX, HTO yKa3aHbl Ha CXemMe, NPAMbIM
nageHneM Hanpsxedusa cnenyet wvame-

XT3 XT5 AT2
[} o o s}

ONVVd S

O

Puc. 2

Ha eeixopax RBS v RB4 MWKDPOKOHT-
ponnepa nporpamma GopMUpYeT CurHa-
Nbl YNPaBnNeHnua euwe OBymMa NUTaiwmnmMmn-
ca oT cetn ~230 B ucnonHUTEnbHbIMKW
YCTPOWCTBAMKW: pPaA3naTyMKoOM  Kopma,
noaokMoYeHHBIM K konoake XT3, n BO3-
OYWHBLIM KOMNPECCOopPoM, NOAKNIOYEHHBIM
K KOHTakTHOW konoake XT5. Yanel ynpas-
NEHWA 3TUMK YCTPOWCTBAMK HA ONTPOHAaxX
U2 1 U3 u cumuctopax VS2 m V33 anano-
FMYHbI ONMCAHHOMY BbIWE Y3ny ynpaene-
HWA HarpeeaTenem Ha ontpoxHe U1 u cn-
mucTope VS1. lMporpamma BkNOHaeT v
BbIKNIOYAET 3THU UCNONHNTENbHLIE YCTPON-
CTBa B 3aflaHHbIE NoNb30BaTENEM MOMEH-
Thl BPEMEHU,

Mpwn coBnaneHnn TEKYLWEro BpEMEHW C
3a[3HHLIM BpeMeHeM BKMIDYEeHWUs nog-
CBETKW akBapuvyma Ha Bbixogne RB3 muk-
POKOHTROANEpa nNOABNAITCA NPAMO-
YrOAbHbIE MMMOYNbCbl, CARefykLne C 4ac-
ToTOM 254 U, B TeyeHwe Nepeon MUHyTbI
ux ko3ahduUuMeHT 3aNONHEHWR NNABHO
BO3pacTaeT OT HYNA 00 33a0aHHOra Nonk-
30BATENEM 3HAYEHWA W [anee ocTaeTcs
HEW3MEHHbLIM [10 COBNafeHWA Tekyllero
BpPEMEHN C 330aHHLIM BPEMEHEM BbIKNO-
YeHus ocBelleHun. B Tedenue cnepnyro-
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CTEKNOTeKCTONUTa TOoNWMHOK 1,5 mm. Eg
YepTéx n3obpaxeH Ha puc. 2. Ona Muk-
pokoHTponnepa DD1 Ha nnate AONXHA
ObITb YCTAaHOBNEHA NaHenNb, Kyoa MUKPO-
KOHTPONNEp BCTaBNAKOT YXKE 3anporpam-
MWpOBAaHHbIM. BmecTo ykazaHHoOro Ha
cxeme MukpokoHTponnepa PICT16F628A-
I/P MoxHO 6e3 kakux-nmbo M3MeHeHWIA B
neyaTHOW nnate v nNporpamMme ycTaHo-
BuTb PIC16LF628A-1/P. Bo3amoxHo npw-
MEHEeHME aHaNorMYHbIX MUKPOKOHTpONNe-
pos ¢ nHgekcamm |/SO (B kopnyce SO-18
ONA MNOBEPXHOCTHOTO MOHTaxa), HO 3To
noTpebyeT nepesenki nevaTHON NNarhbl.

KKK QAPASS 1602A ¢ cuHeit noaceeT-
KOW 3KpaHa v 6enbiMKM CUMBONAMIN MOXET
BbITb 3ameHEH NbbiM BykBeHHO-UMbPO-
el KKW, umeowmum gee CTPOKW no
16 cMMBONOB M BCTPOEHHLIR KOHTPONNEp,
COBMECTUMbIN ¢ HD44780.

HOartuunk remnepatypsl BK1 — DS18B20,
NOMELEHHBIA N3rOTOBUTENEM B repme-
TUHHYHO TPYOKY M3 HEPXABEKOWEN CTaNNn C
rMBKMMK BLIBOAAMUW M3 NPOBOAOE Pa3Ho-
ro useta. YépHoiii npoeog — ewiBog 1,
CHHWIA — BLIBOA 2, KPacHelii — BLIBOA 3.
Mpw HEOBXO4MMOCTH BbIBOALI MOXHO Ha-
pacTUTb XKryTom M3 TPEX NPOBOOOE CO

HWTb CONPOTUBAEHUE BKMIOHEHHLIX NOCne-
O0BATenbHO C HUMKM PE3VCTOPOB, YToDbL
COXPaHWNTb HEM3MEHHbIM TOK Hepes camu
CBETOAMOALI W Hepe3 BKIOHEHHLIE Nocne-
[0BATENBLHO C HAMMK WM3NYYaLLINE MO0
ONTPOHOB, a Takxe Tok Gaabl TpaHancTopa
VT1. Kak 310 coenate, ByneT pacckasaHo
HIXE.

Mcnone30BaHHaas Aana  ocBeleHus
akBapuyma CBETOAMOAHARA NEeHTa ANWMHON
1™ copepxut 60 ceeTopuopoe Genoro
cBevyeHwa Tunopasmepa 3528 ona no-
BEPXHOCTHOrO MOHTaxa u notpebnaer
MOLWHOCTL okono 5 BT. CoseTbl No BbIDOPY
CBETOAMOOHLIX NEHT MOXHO HalTh & [2].
NCTOYHMK CBETa MOXET ObiTh U OAPYrUM, C
HOMMWHANLHLIM MOCTOAHHBLIM HANPAXEeHW-
eMm nutadua 12 B, Hanpumep, asToMoO-
BUNLHBIM CBETOAMOOHLIM CBETUNLHMKOM
N paxe NamMnon HaKanMBaHWA.

Tpaxawctop KT8056M npu mowHocTH
cBeTOANOOHON nenTtel 5 BT pabotaet Ge3
TennooTeona, Ho npu bonswen (no 30 BT)
MOLLHOCTM TennooTteog, noTpebyertcs.
3amMeHnTs 3TOT TPAH3WCTOP MOXHO ApY-
M BUNONAPHLIM CTPYKTYPL N-p-N cpea-
Hel unk BoNbWOoR MOLWHOCTW, COOTBETCT-
BYHOLLEN MOLWWHOCTH MCTOYHWKA CBeTa.
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OnTpoHel MOC3063 vMeloT BCTPOEH-
Hbilh y3en, obecne4vBaloWnin UX OTKPbIBa-
HWE TOYHO B MOMEHTbI Nepexoaa KomMmy-
TUPYEMOro HanpsXeHWs Yepes Hynesoe
3HAuYeHue, 4YTO 3HAYMTENBLHO CHWXaer
WHTEHCWMBHOCTL CO303aBaeMbix NPU KOM-
MyTaumm nomex. Tok | (Npamoi Tok yve-
PE3 U3Ny4aLWWil amoa, rapaHTUpyoWwmia
OTKpPbIBaHWe GOTOCUMMWUCTORA) 3TUX ONT-
POHOB HaxoaMTCR B WHTepeBane 3...5 MA,
ux npamele 3ameHsl — MOC3043 un
MOC3083. Cxoxue ontpoHbl MOC3041,
MOC3061 » MOC3081 nmetoT I 15 MA, a
MOC3042, MOC3062 n MOC3082 —
10 mA. MNoatomy npwu 3ameHe MOC3063
YNOMSHYTLIMA ONTPOHAMKM NPUOETCA U3-
MEHWTE HOMWHANL! BKNOYEHHBIX NOCNe[0-
BatenbHO C WX M3NYHAIOWWMMKU OMoaaMMK
PE3NCTOPOB, 4TODLI 0DECNEeYnTL TOK yn-
paBneHus He MeHblue, Yem | cooTBeTCT-
BYHLLLErO ONTPOHA.

Mpowe Bcero NogobpaTtb HYXHbIA pe-
anctop (R1, R6, R12, a Takxe R9) akcne-
pyMeHTanbHO. [nA 3TOr0 ero HyXHo Bpe-
MEHHO 3aMEeHWTE NOACTPOEYHBIM pe-
31ucTopom HomuHanom 1 kOm, OBWMKOK
KOTOPOro nepBOHa4YanbHO YCTaHoBWTL B
NONOXEHWe MaKCHMMansHOro ConpoTrene-
HWA, U COEBAMHEHHBLIM € HAM NOCneaoBa-
TenbHO MuanuamnepmeTpom. BmecTto uc-
NONHWUTENEHOMO YCTPONCTBA CneayeT nog-
KNOYMTL Namny HakanueaHus HebonbLuoi
MOLWHOCTW. YCTAHOBWME BLICOKWMIA YPOBEHbL
HaNPSXeHWA HA COOTBETCTRYIOLIEM BbiXO-
Ae MWUKpPOKOHTponnepa, nobenTteck ¢ no-
MOLLLBKO NOACTPOEHHOro pesncTopa noka-
3aHnidi munnuamnepmeTpa, Ha 10...20 %
NPEBbLIWAWNX TOK ler, YKA3aHHLIA B cnpa-
BOYHbIX AaHHbLIX NPYMEHEHHOrD ONTROHA
[3]. Npmu atom namna, noakn4EHHasA
BMECTO WCMONHWUTENBHOrD YCTPOWCTEA,
[ONXHAa CBETWTb B MONHLIA Hakan. 3ame-
pWe BBEAEHHOE CONPOTUBNEHWE NOACTRO-
e4YHOro pes3ncTopa, 3aMeHuTe ero no-
CTOAHHbIM DAMXANWEr0 HOMWHANA.

Cumuctopel BT136-600 nossonsioT
KOMMyTMpOoBaTe 6e3 TennooTsopa Ha-
rpyaky mowHocTeio Ao 150 Br, xoTta Ha-
rpeEBaTENb BOALI TAKOW MOLIHOCTM BPAL,
nn notpebyetca. MowHOCTb BhIMyCkae-
MbIX aKBAPWUYMHBLIX KOMMPECCOPOB Takxke
3HAYNTENBHO MEHLLUE 3TOr0 3HAYEeHWs.
Hanpumep, 4eTbipéxkaHansHbi KoMnpec-
cop "Super silent” ¢ perynatopom noToka
nMeeT MOWHOCTL Beero 22,8 Br. YcTaHo-
BMB CMMMWCTOPBI HA TENNOOTBOALI, MOXHO
YBENWYNTb KOMMYTUDYEMYID MOLLHOCTb
4o 800 B.

Cvmuctopel VS1—VS3, TpaHaucTtop
VT1 n crabunmnsatop DA1 ona ymeHsLie-
HWA BbICOTbI MOHTAMA YyCTAaHABNWMBAKOT Ha
nnaTy napannensHo eé nosepxHocTy. Ana
nyywero oxnaxpoeHwsa pekoMeHOoyeTcs
MEXAY WX HWKXHUMMW NOBEPXHOCTAMM W
nnaTtol 0cTaBuTe HebonbliWMe 3a30pbi.
Mmewuwmecs nog HUMKM Ha nNnaTe oTBepc-
TWA NpegHasHaYeHbl ONA KPENneHus npm
HEeoBX0aMMOCTM HeBonbWKWX TennooTeO-
DOB.

KHonkun SB1—SBS — TakToBbIe Cepun
KANOB11 ana moHTaxka Ha nnarty. B cay-
4ae WCMNoNb3OBaHWA KHOMOK, MOHTWpye-
MbIX Ha KOPNyce yCTPOWCTBA, HYXHO NOo-
[o6paTh UX C YETKON GUKCAUMER nonoxe-
HWA,

MHeszpno XS1 — DS-044 nop wrekep nu-
TaHua, XS2 — rHe3no nog crepecdoHuye-
CKMIA ayavoluTekep guameTpom 3,5 MM.
LLITbipeBbie pasbembl XP2 n XP3 — PLS-6

C Warom koHTakToB 2,54 mMm. KOHTakTHbIE
KONOOKW C BWHTOBbIMMW 3axumamu XT1—
XT5 — DG301-5,0-02 wnn gpyrue ce-
puin 301, 306, 308 c warom KOHTakTOB
5,08 mm.

MNocToaHHble peauctopel — MITT wnwn
UM NoAobHbIe yKA3aHHOM HA Cxeme MOLLL-
HOCTKW, NOOCcTpoeyHbid peanctop R10 —
MUHWaTIOPHLIR 3323P unu 3362P. Okcna-
HblA koHgeHcaTop C1 — K53-19.

K rHeagy XS1 nopoknoyaloT roToBbid
WMMOYNBCHBIR BROK NMMTAHWS C BbIXOOAHBLIM
wrekepom DJK. 31oT Gnok gOMKeH Bbiaa-
BaTbh cTabunuanposBaHHOE MOCTOAHHOEe
HanpsxeHwe 12 B npu Toke Harpyaku He
meHee 0,8 A. Bnok ynoxeH 8 npenHasHa-
YEHHBLIN ANga TalMepa Kopnyc, Ha WTbIPAX
€ro CeTeBOW BWNKW C MOMOLLBID TepPMO-
ycaxuvueaemoin Tpybkun 3akpennedsl npo-
BOMA C BWMNKOW, BKNHOYAEMOW B CETEBYIHO
poszetky ~230 B, w npoeoga, waywue K
ronopke XT4. MoxHO, KOHEYHO, CETEBOA
aganTep v He NPATaTh B KOPNyC TanMmepa,
a BCTABNATL €ro BUMKY HENOCPeACTBEHHO
B CETEBYIO PO3ETKY, HO Toraa notpebyioT-
CH eLlé oaHa ceTeBan po3eTka W ceTeBown
WHYP, MayLWMiA OT Heé k Kkonoake XT4.

Honyckaetca vcnonsb3oBaTte 408 Tan-
Mepa Gnok nuTaHua Ons CBETOAMOOHLIX
NEHT, Ho DONLWKHCTBO Taknx BNokoe Npu-
néTca nopabartbiaaTh. MX 0CHOBHLIE HEOO-
CTaTKn — NNoxoe vnn BOBCE OTCYTCTBYIO-
uee CrnaxusBaHWe BbINPAMNEHHOrO Ha-
NMPAXEHNA BbICOKOBONLTHOIO W HW3KO-
BONLTHOMO BLINPAMWTENEN, KOTOPbLIE Yac-
TO GBIBAIOT OAHONONYNEPUOAHBLIMM.

Puc. 3

Mporpamma MWUKPOKOHTPONNepa co3-
[aHa v oTnaxeHa B cpene paspaboTtkun
Proton IDE v. 2.0.0.5. Mockonbky 3kpaH
npumeHénHoroe KKK noasonser BocC-
nNpPoW3BEeCcTW BCEro ABe CTpoku no 16 cum-
BOMOE B KaXA0M, ANA BbIBOAA BCEW He-
ob6xoanmoin MHpopmMaLnK NPUMEHEHbI
COKpaleHna ¢nos 1 cneucumMeonst. Mpo-
rpamma cama reHepupyer HekoTopbie
pycckue Bykeel, Tak 410 KKW ¢ nopnepx-
KOI Kvpunauubl M 6e3 Heé B onuceiBae-
MOM ycTpoicTee BynyT paborate ogvHa-
KOBO. [na ynpaeneHusa Tanmepom Wc-
MNoNbL30BaHbLl BbIBOAWMEBIE NPU HEDBxoaKn-
MOCTM Ha 3kpaH XKW BnoXeHHbIE MEHIO.

Beuay HEXBATKW BLIBOAOE MMKPOKOHT-
ponnepa kOMaHObl ynpasneHus Tainme-
POM NOAAIDT, HAXKUMAaRA Ha KHOMku SB1—
SBS B paznuukbix codeTadmax. MNockonbky
BO BpeMA MaHWNyNAUWA KHOMKaMmu xog
BHYTPEHHWUX 43COB YCTPOWCTBA 3amen-
nAeTCsH, NOCNE YCTAHOBKW HYXKHBLIX 3Ha4e-
HWIA BCEX NapameTpoB CneayeTt yCcTaHo-
BWTb NPABUNbHOE TEKYLLEE BPEMS.

[Nocne nogauw Ha YyCTPOWCTBO Hanps-
KeHWA nuTaHua Ha akpade XKW HG1
noaABNAeTCA rnaeHoe meHw (puc. 3). B
€ro BEPXHEWN CTPOKE BbiBEAEHbl Tekyllee
Bpemsa ¥ 0OHOBNAEMan KaXaylo CekyHay
Tekywas TemnepaTtypa BOAbl, W3MEepeH-
Has pardukom BK1. B HuMxHeRW cTpoke
BbIBEAEHbI 3a0aHHan TeMneparypa sknw-
YEHUWS/BLIKNIOYEHUS HAarpeeaTens (T,.) W
cuMBon pexuma pabotol. Npy nepsom

BKNIOYEHWW Tanmepa OTCYET BpPemMeHwn
HavuHaeTca co anadeHia 00:00:00, a tem-
nepatypa BbiKNKO4YEHWA Harpeeartens
ycTaHoBfeHa paeHow 25 °C. Pexum pabo-
Tbl — "3anyweH”.

YcraHoBka TeKyllero spemMmeHn

OnuTenbHoe HaXxatve W OTNycKaHwe
kHonNkn SB1 ycraHaBnuBaeT kypcop Ha
akpaHe XKW non paspsgom OEecATKOB
yacoB. [lanee KOPOTKMMW HaXaTUAMW Ha
3Ty XE& KHOMKY MOXHO 3a0aTk HyXHOe
yucno yacoe (ot 00 oo 23 no konsuy).
Mocne atoro cneayeT HaxaTb W YOepxi-
BaTh KHOMKY SB1, noka kypcop He npumeT
dopMy mMUranowero NpAMoYronbHUKa,
rnocne 4ero oTNycTuTh €€. Kypcop BHOBb
CTaHEeT CUMBONOM NOAHEPKMBAHWA 1
OyOeT yCTaHoBNEH nop, paspsaaoM OecaTt-
kOB MWHYT. [OBTOPAR ONMCAHHYIO Bbille
npoueaypy, yCTaHasNMBaKT YMCNO MUHYT,
a 3atem YMCNOo CeryHa.

Mocne ycTaHOBKW CeKYHL ONWHHOEe
HaxaTtue Ha kHonky SB1 Boaspatut Ha
akpaH KKK rnaBHOE MEHIO C HOBLIM 3Ha-
YEHWEM TEeKyllero BpemMeHn. 3IToT npo-
uecc, kak W npouecckl BBOOA 3HAYEHWUA
LpYyrx napameTpoB, HYXHO BCerga A0BOo-
OWTe 00 KOHUA W 3asepluaTtb AAWUHHBLIM
HaXaTMeM Ha KHOMKY, WHa4ye YCTPOWCTBO
Bynet ocrtasaTthCsl B NPOMEXYTOYHOM
COCTOAHWMW 00 BblKNKOYEHWA NMUTaHKA.

MNporpamma 3anuceiBaetr B EEPROM
MWKDOKOHTpONNEepa TONbKO HavanbHoe
3HAYEHME TEKYLLEro BPEMEHW, KOTopoe
6biN0 BEEOEHO C MOMOLLUBID KHOMKW SB1.
MNokazaHua 4acoB HA MOMEHT BbIKNOYe-
HMSA NUTAHWA He COXpaHsaTCcA. 3To cBA3a-
HO C Tem, 4yTO onepauun ¢ EEPROM 3aHu-
MalT LOBONBHO MHOMO BPEMEHW W Npo-
UCXOOUWT OTCTABaHWEe 4acoB, KOTOPOE He
YOAETCA MCNPaBUTE HUKAKORN KOPPeKLMen.

YcTaHoBKa TeMnepaTypbl BKIIOYEHUs/
BbIKNIOYEHUN HarpesaTens

Ty TemnepaTypy YCTaHaBnWBAIOT Ha-
HATHAMK HA kHONKKM SB4 1 SBS, npusém
NPW ANUTENBHBIX HAXaTUAX HA HUX OeNCT-
BYET pexwum asTonostopa. Bce uame-
HEHWA TemnepaTypbl BKNIOYEHWS,/BhIKMIO-
yeHnda oToOpaxaTca Ha akpaHe XK.

Haxartuamu Ha kHonky SB4 yBenuuu-
BalOT Temneparypy B mHrepsane ot 0 °C
£099 °C waramwv no 1 °C. Mo gocTHKEeHUK
MaKCUMyma UMK YCTaHOBKW Npononxa-
erca ¢ Hyna. C nomowbio KHONkKKM SBS
TEMNepaTypy YMEeHbLAaKT waramu no
1°C. No poctuxkenuy 0 °C panbHeirwwe
HaKaTWA Ha 3TY KHOMKY Wi 8 yaepxaHue
TemnepaTtypy He uameHswT. Bt n3
3TOr0 COCTORHWA MOXHO TONbBKO € NMOMO-
Wbk KHONKK SB4.,

Beoa nonpaeky Xoga 4acos

Ynepxueas Haxatoil kHonky SB3,
HaXaTuAMKM Ha KHONKK SB4 1 SBS eeopar
nonpaeky X0fa 4acoe — Y1CNO B MHTEpBa-
ne ot -255 ao +255, KOTOPOE ANA [OCTH-
XeHus NPUemMIeMoil TOYHOCTM X043 HacoB
HyXHO nopgoBpartb. [NonoxuTenbHaa no-
npaBka YCKOPAET XOfO Yacos, a oTpuua-
TeneHan 3amepnaer. Yem Gonbwe abeo-
NIOTHAA BEAWYMHA MONpPaBKW, TEM CWib-
Hee YyCKOPABTCA WNK 3aMenNAeTca Xo4.

Haxatwe Ha kHonky SB4 yeennyueaer
aBCoNTHYIO BENWYMHY NONPAaBKK Ha ean-
HUUY, @ Ha kHonky SB5 Ha cTOnbKO e
yMeHbliaeT eé. [py nepexone 4epes HoMb



3HaK NONpaBkW CMEHSETCA NpPOTWBOMO-
NOXHbIM, MOCNE KaXA0ro HAXATUA SKPaH
KKK Ha 0,6 ¢ npuHumMaeT Bua, nokasad-
Hbill Ha pUc. 4, 3aTem Ha Hero Bo3Bpaula-
€TCS rMaBHOE MEHID.

TO4YHOCTb X008 YaCOB 3aBUCKUT HE TONb-
KO OT TOMHOCTM YCTaHOBKW W cTabunbHO-
CTH TaKTOBOI.—"I YacTOThl MMKDDKOHTDDHHG*
pa. Ux oTcTasaHWe Bbi3bIBAIOT, HANPUMEP,

Puc. 4

3aTpaTkl NPOLECCOPHOTo BpeMeHi Ha 06-
paboTky WHbOPMaLMK, U3MEHEHWE WU 3a-
nomMuHaHWe napameTpoB. YETkoro anro-
pUTMa NOACTPOIKK X0aa 4acoB HeT. Peko-
MEHAYeTCA CHayana BEECTW HYNeBYylo no-
npasky W YCTAHOBWTb TEKYLIEE BPEMSA
paBHbIM nokazaHuam 3TanoHHbIX 4aCoB.
llanee 4epes HEKOTOPLIE NPOMEXYTKW Bpe-
MEHW CneayeT onpeaensTs, CNewar 4acs
WAKM OTCTAIOT, M KOPPEKTMPOBaTb MX XO0f,
YBENWYMBAA MW YMEHLLIAA NONPaBKy.

YcTaHOBKa APKOCTYN OCBELeHNs
akBapuyma

Kak yxe Obino ckaszaHo, ApkocTb ocBe-
LIEHWMA 3aBUCUT OT KO3AdPUUMEHTE 3anon-
HEHWA NPAMOYTONbHbIX MMNYNLCOB, reHe-
pUPYEMbIX MUKDOKOHTPONNEPOM Ha BbIXO-
ne RB3 v cnegyowmx ¢ yactoton 254 M.
ITOT KOIPDUUMEHT MOXKHO NPOrPammMHO
WM3MEHATL OT HYNA 00 eOWHWULI G Larom
1/256, 3arpyxas B perucrp cpasBHEHUs
moayns CCP1 raiimepa MukpokoHTpOnne-
pa uensie yucna B nHtepeane 0—255.

Puc. 5

B npennaraemom ycTpoicTBE War ns-
MEHEHWH 3TOro Yicna BoibpaH pasHbiM 16,
4TO No3BONseT ycTaHasnveatb 16 rpapa-
unii ApkocTW. EE& N3MeHaT B CTOPOHY
YBEAWHEHWA KOPOTKMMMW HaXarvuamn Ha
kHonky SB2, yoepxuMeas npr 3TOM Haxa-
TON kHONKy SB3. 3a maxkcumansHon ap-
KOCTBIO BHOBbL CnegyeTt Hyneeas u ganee
no Kpyry.

Mpy Kaxpom HaxaTum Ha kHonky SB2
akpaH XKW Ha 0,6 c npwobpeTaer Bua,
nokasaHHblid Ha puc. 5. B BepxHeit cTpo-
Ke nokasaH nHTepsan U3MeHeHWs Ko3d-
duumeHTa 3anonHenua ot 0 ao 1, a umc-
N0 NPAMOYrONbHUKOB B HWXHER CTpoke
NPONOPUUOHANEHO YCTAHOBNEHHON Ap-
KoCcTu. BeeaénHoe 3HaveHne koagdurun-
eHTa coxpaHsetrcsd B EEPROM mukpo-
KOHTRONNEepa.

YctaHoBka pexumos paboTel Taiimepa

Haxopafck B rNaBHOM MEHID, KOPOTKUM
HaxaTnem Ha KHonky SB1 moxHo ycTaHo-
BUTL pexuMbl "3anylien” wnm "Maysa”.
MNpu KaxOooM HaXaTuu OHW CMEHSIIOTCA B
HEeCKOHEYHOM UMKNe.

B pexwme "3anyweH" ycTpoRCTBO
BLINONHAST BCE NPedyCcMOTpeHHbIe dyHK-
UMK, a B KpalHein NpaBoi No3uumm HuxX-

HEeW CTPOKW 3KpaHa BbiBEAEH CWMBON
3TOr0 pexwuma B BUAE TPeyronbHukKa cC
BEPLWKWHOW, HANPABNEHHOW BNPAaBo, Kak Ha
puc. 3.

B pexwume "MNay3a” na sbixopax RB3—
RB6 mukpokoHTpOnnepa ycTaHOBAEHbI
HW3KWE NOrM4ecKKe YPOBHW HaNpPRXEeHNs,
NnoaToMy BCE WUCMNOAHWTENbHbIE YCTPOWA-
CcTBa, B TOM 4WCNe HarpesaTtenb W OcBe-

Puc. 6

weHue, BblKNYeHsl, a ceetToamonsl HL1—
HL4 norawexbl. C4éT Bpemenn w obpa-
BoTka UHPOPMaLKMWN MUKDOKOHTRONNEROM
NPOLONXATCA, YyCTAaHOBNEHHbIE napa-
MeTpbLl OCTalTCcA npexHumu. Cumeon B
KparHen NpaBoin NO3NUMKU HUXHEN CTPOKKW
skpaHa XKW npuHumMaeT Bua aeyx napan-
nenbHblX BEPTHUKANbHbIX J'IHHMI}I, KakKk Ha

puc. 6.
Mpw nepexope w3 pexuma "Mayza” B
pexum "3anyweH” MWUKpPOKOHTpONnep

HeEMenNeHHD ycTaHaBAMBAET Ha CBOMX
Bbixogax RB3—RB6 ynpasnsiowme curHa-
Nbl B COOTBETCTEBMM C TEKYLIMM Bpeme-
HEM, 3aaHHLIMWU MOMEHTAMMK BKNOYEHNA
M BLIKNOYEHUA WCMNONHUTENbHBLIX YCT-
POCTB U TeMNepaTypoid Boabl, M3mepeH-
HoW paT4mkom BK1.

BpemeHHble UuKnbl paboThbl
MCNONHUTENbHBIX YCTPOWHCTE

MoHaTMe BpemMeHHoro uukna 6bino
seeneHo » nogpobHo onucavo B [1]. B
paccmaTpyeBaeMomM cnydae B nporpamme

Puc.7

MWKPOKOHTPONAEpa NpenycMoTpeHo Tpu
pasHbiXx N0 ANUTENBHOCTW BPEMEHHLIX
LUMKNA: 4aCOBOM, CYTO4HbLIA U KOMBWHWPO-
BAHHLIA (CYTO4HO-43cOBOW). KMcnonHw-
TeNbHbIM YCTPOMCTBAM NPWCBOEHbI YC-
NoBHLIE HOMepa: 1 — OocBeweHwe akBa-
puyma, 2 — BO3OyWHbIA KoMnpeccop, 3 —
pasgatymk kopma. Kaxaomy na HUX MOX-
HO NPOW3BOMABHO Ha3Ha4yMTb NMOBOA K3
MMEIOLMXCH BPEeMEHHLIX LUMKNoB. Bpema
BK/IOYEHWS 3a0atoT B BEPXHEW CTpokKe
3KkpaHa KKW, a BpemMs BbIKNTIOYEHWA — B
HWXKHEN,

Yacoeoh uUMKN — camblid KOPOTKWIA. B
HEM B 3a4aHHblie MWHYTbl KaxOoro vaca
NPOUCXOAMNT BKAIOYEHWE KM BbIKNIOYEHWE
WMCMOAHUTENBHOTO YCTpoWRCcTBa. MuHyThl
BKNOYEHWA KM BbIKNIDYEHWA MOTYT ObITL 2a-
naHsl B nHrepeane 0—59, npuyém Bbikmo-
YeHWe OOMKHO NPoVCXoOMTb XOTA Bbl HA
MWHYTY NO3xe BKNoYeHns. Hanpumep, Ha
puvc. 7 330aH 4aCOBOW UMKN, B KOTOPOM
WCNONHATENLHOE YCTPONCTBO 2 BKNIO-
4yaeTcA B NEpPBYI0 MUHYTY Kaxaoro 4aca, a
BbLIKNIOYAETCH B ero Tpuauate Nepeyto
MWHYTY.

CyTO4HbIN LWKN — BTOPOW NO npogon-
HKUTENEHOCTW. B HEM B TeYEHMe Kaxabix
CYTOK NPOWCX0AWMT OLHO BKNOHEHWE W

OOHO BbIKMNIOYEHWE NCNONHWTENbHOro YoT-
poicTea. MOMEHTLI BKNKOHEHWA W Bbl-
KNIOYeHWA 3a0atnT B Hacax U MuHyTax. Ha
puc. B nokazaH akpaH XKW, Ha koTopom
3a4aH CYTOYHbIM LMKA 08 MCNONHWTENb-
HOro ycTpoicTea 1 c ero BKIQYEHWEM B
16 4 30 MuH ¥ BoiknoveHnem 8 9 4 00 MuH.

B kOMBWHUPOBAHHOM UMKNE BKIKOYe-
HME W BLIKNIOHEHWE WCNONHUTENBHOTO

Puc. 8

YCTPOWCTBA NMPOMCXOOAT He OOWH pa3 8
CYTKMW, @ KaxObli 4ac B 3a0aHHOM MHTEep-
Bane C MUHYThI BKNIOYEHWA MO MUHYTY Bbl-
knioveHua. Ikpad KKW ¢ kombrHuposau-
HbIM LMKIOM NOKazaH Ha puc. 9. B HEm
VMCNONHUTENLHOE YCTPOWCTBO 3 B TEYEeHWe
CYTOK BKNIOYAETCA 1 BbikniouaeTtcs 11 paa.
Mepebii pad —c 64 00 MMH OO B4 15 MuH,
BTOpOA paz — ¢ 7400 MuH 80 7 4 15 MuH
w 1. a. MNocnegHwi pas oHo Oyaoer
grknoyeHo B 16 4 00 MWH 1 BLIKNIOYEHD B
16 4 15 muH.

MpuBengém pacwwdposky wzobpaxe-
HKUW, BoIBOAWMbIX HA 3kpaH XKW npu oTo-
OpaxeHu BpEMEHHbIX UMKNoB. B BepxHein
CTPOKE 3KpaHa noswvuusa 1 (kpahHaa ne-
Ban) Npv BuiBOpe MCMOAHUTENBHBLIX YCT-
poncTe 2 1 3 cogepxuT npoben, a npu Bbi-
Bope ucnonHWTensHOro ycTpohctea 1 —
CMMBON NMPAMOYTrONbHBLIX MMNyNbCcoB. B
no3vuMK 2 aTon CTPOKW BbiBEAeH HoMep
UCNONHUTENBHOMO YCTROWCGTBA, a B No3u-
UM 4 — 3HAY0K, CUMBONM3UPYIOLIMIA
KHOMKY B HaXaTom COCTOAHWW, KOTOPbLIA
03Ha4yaert, 4YTo Aanee B CTPOKe ykasaHo

Puc. 9

BPEMSA BKNIOYEHWA WCNONHWUTENLHOIO
YCTPOWCTBA.

Moanuma 1 HKMXHEW CTpOKW OTBeAeHa
nog 3Hak "3ee3nodka*”, 03HavyaloLWwmn, 4To
BPEMEHHOM UWKN ANA WCNONHWTENBHOrO
YCTPOWCTBA, HOMEP KOTOPOro ykasaH B
BEpPXHE CTpoke, BbliOpaH, a MHGOopMaumns
06 atom coxpaHeHa B EEPROM mukpo-
KOHTponnepa. Moanuma 2 HUXHEH CTPOKK
3aHaTa 6ykeamun 4, C 1 K cooTBETCTBEHHO
AN 4acoBOro, CYTOYHOro M KOMBWHWMPO-
BaHHOro uuknoe. B noauumu 4 nzobpaxe-
Ha OTNYLIEHHAA KHOMKA, a 3a Hell cneayeTt
BpeMS BLIKNIOYEHWA WCNONHUTENLHOIO
YCTPOMNCTBA.

YcTaHoBKka MOMEHTOB BKIOYEHUS/
BbIK/IIOYEHWUS MCMONHUTENbHBIX
YCTPOWCTB

B meHI WMCnonHWTENbHbIX YCTPOWCTE
NepexoasT U3 rNaBHOro MEHHD KOPOTKUM
HaxxaTtmem Ha kHonky SB2. [lanee kopoTt-
KMMK H2KATUAMU HA TY XEe KHONKY nepe-
BuparwT MCNONHWTENbHbIE YCTPOMCTBA W
BHOBbL BbIXOOAT B rNaBHOE MEHID. 3TOT
UMK MOXHO NOBTOPATH.

OcTaHoBMB BbLIGOP Ha kKakom-nubo
WCNONHUTENBHOM YCTPOWCTBE, MOXHO
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PAOWO Ne 7, 2017

HA3HAYUTL eMY BPEMEHHOWM LWKN 1M 3a0aTb
MOMEHTbI BKMIOYEHWA W Bbikno4eHna. Ko-
POTKMMW HaxaTuamin Ha kKHONKY SB3 epe-
MEHHbIE LKL nepebupaioT no konbuy B
nocnegnoBaTenbHOCTM YaCOBOW, CYTOM-
HbIl, KOMBWHWpOBaHHLIK. [lpyn 3Tom
HOMEP MCNONHWUTENLHOTO YCTPOWCTBA Ha
akpaHe He mensaeTcs. CuMBonomMm "3B€3-
nouka" B Hauane HWXHeR cTpokn Bypet
OTMEYEH TONLKO OAWH M3 nepebhpaemblx
UWMKNOB — TOT, 470 BbIN HA3HAYEH AaHHOMY
WCNONHUTENBHOMY YCTPOWCTBY paHee.

OcTtanoBuB BbIGOP Ha Kakom-nubo Bpe-
MEHHOM UWKNe, ¢ NOMOLLLID KHONKK SB1
YCTaHaBNMBAIKDT MOMEHTblI BKMIOYEHWA W
BbIKNIOYEHUA UCNOMHUTENBHOMD YCTPORCT-
Ba. ATOT NPOUECC aHaNOrM4eH cnonbaye-
MOMY 019 YCTAaHOBKW TEKYLWEro BpeMeHu,
W ero ToXe HyxHO 0bs3aTenbHO O0BECTH
[0 KOHUA, WHayYe BepHyTbLCH B rMaBHOE
MEHIO MOXHO 6\([.|,ET TONbKO BbIKADHYEHWEM
M NocneaylnwmuM BKIIOHYEHWEM MMTAHWA
YCTpONCTRA.

MNocne BeBOAa NMocnegHerc 3HaqeHus
(MMHYTBI B HUXHEW CTPOKE) N ANUHHOIO
HaxaTtua Ha kHonky SB1 akpad npuobpe-
TET BUA, aHANOrMYyHbIA NMOKa3aHHOMY Ha
puc. 7—9. BHoBb BbibpaHHbIA BpemeH-
HOW UMKN Tenepb OTMeYeH CUMBONOM
“agéanoyka”, a eBenéHHan nHpopmaums

coxpaHeHa B8 EEPROM mMmukpOKoHTpON-
nepa.

Janee HaxaTtnem Ha kHonky SB2 nepe-
XOAAT K yCTaHOBKe LmKna paboTel cneayio-
Wero MCnoNHMTENLHOro ycTpoicTea. Moc-
ne 3aBeplieHns BCEX YCTAHOBOK W Haxa-
TWa Ha kHonky SB2 Ha akpaH OyneT BoiBe-
OeHo rnasHoe MeHilo. M3 Hero Haxarmem
Ha kHonky SB2 Bcerga MoXHO BHOBL BOWTKH
B MEHIO WCMONHWUTENBHBLIX YCTPOWCTE U,
nponncTas ero, y6eauTbes B NPasnnbHoC-
TW COENaHHLIX YCTaHOBOK NTMB0 M3MEHWUTE
WX,

YnpagneHve TanMepoM MOXET noka-
3aTbCA CNWLIKOM CAOXHbIM. OaHako aooc-
TaTOYHO OQWH Pa3 NPOATW BCe ero aTtansl,
W BCE cTaHeT NOHATHO. A B CAyYae Owu-
BoYyHOro BBOAA BCErAa MOXHO BbIKNIOHYATE
TanMep W, BKMNOYWE €ro BHOBb, Ha4aTb
YCTAHOBKY 3aHOBO.

OnvcaHHeld TanMmep NPUro4eH He
TONbKO ANS ynpasneHws aksapuymom. Ha
ero OCHOBE MOXHO W3rOTOBWMTL, Hanpwu-
MEep, CHMMYNATOP NPUCYTCTBWSA NiOAER B
NOMELLIEHWUK, CUCTEeMaTMYECKM BKNIQYAI0-
LKA 1 BbIKNOYaOWMIA OCBELLEHKe W BbITo-
Bble Npubopsl. Mo curHany patynka Tem-
nepaTypbl MOXHO aBTOMATUYECKW OTKPLI-
BaTb M 3aKPbLIBATb TENNUUEI UNKM BKNIOYATH
W BLIKNIO4YaThL OTONNEHME B JOME.

YcoBepweHCTBOBaHUE CUCTEMbI

3axuraiumsa monenos "Anbda”
A. LUYBAEB, r. Merywkn Bnagnmupckown obn.

CospeMeHHble Monegbl U CKYTEepbli OCHaWalTCA 3NEeKTPOHHONA
cuctemoi 3axuranmnsa CDI (or avrn. Capacitor Discharge Ignition),
nonynapHo# y Hac ewé ¢ 70-x rogqos NpoLisioro cToneTus M Ha3bi-
BaeMo#i TUPUCTOPHON unu KoHgeHcaTtopHoi. OHa ocHoBaHa Ha pas-
pagKe KoHReHcaTopa Yepe3 NepBUYHYI0 0OMOTKY KaTyLIKHN 3axura-
HUS U OTKPLITLIA THPUCTOP ANS NOAyYyeHUs NCKPoobpa3oBaHus B cBe-
wax. OgHako perynupoBka yrna 3axuranns (Y3) na gaHHbix Mmonegax
He npegycMoTpeHa. ABTOp NyTémM npoCTbiX W3MEHEeHWH B cxeme
6noka koMmmyraropa BeEn perynuposky Y3, 4To Ka4ecTBeHHO oTpa-

3unock Ha paboTte gBurarens.

WcTEMa 3axuraHua monepa "Anbda”

BECbMa NPOCTa W HafexHa. Ho BCE xe
B HEl ecTb OAWH CYWECTBEHHLIA HepocTa-
TOK — OTCYTCTBWME PErynvpoBKW yrna
3axuraHma. Bo spema skcnayartauuu
npu paboTe OBWraTens Ha XOnNoCTOM
Xx0oay » Manbsix 06opoTax cucTema 3axm-
raHus gasana CrvMWKOM paHHee WCKpo-
obpasosaHue. 3T0 NPOABNANOCH B CHNb-
HOWM OTAaqe nNpwv Nycke gsuraTtens, a Ha
xonocTbix obopoTtax oH BooOwWe mor
Oaxe OCTaHOBWTLCA, AEPHYB Lenb anek-
TPOCTapTEpa B 06PaTHYO CTOPOHY.

Cxema Gnoka kommyTatopa (panee
kommyTaTop) cuctembol AC CDI, ycra-
HOBAEHHOIO NPOW3BOAUTENEM HA MOEM
monepe, npueeneHa Ha pumc. 1. Ona
noKkasaHa YNpOLWEHHOW, HO OoCcTaTou-
HOW Ans MNOHMMaHWA NpUHUKMNa ero
pabotel B cOcTaBe cucTembl. KaTywka
3axuranma T1 co ceevorn FV1 pacnonoxe-
Ha BHE KOMMYTaTOpa W NoKasaWa ycnoe-
HO. B npouecce aHanu3a paboTel cucTe-
Mbl 38XKWraHWA BbIACHWIACL Cnenyilowas
0CoBeHHOCTE OPMUPOBaHUA MCKpbI. Mpy
NPOXOXOEHWW CNEUManbHOro BLICTYNA Ha

pOTOpE reHeparopa (MaxoBWUKe) MUMO
MHOYKUMOHHOrO Aarymka Ha ero Beixone
BO3HUKAIOT ABa UMMYNLCA, NOCTYNAIOWMX

KeoicokosonsT. VD1 C1 1 mMkx400B
obm. e
reHeparopa VD2
K aamky VD3 W L
3WKUraHWA N
FVSE 3160 Fv
K gatuvky -e——— /1
R1
1K
OBwmni
(kopnyc) ~* g =
Puec. 1

B kommyTtatop. lNepewid, Gonee paHHWA
NONOXWTENBHOW NONAPHOCTW, BO3HWKAET,
KOTOa BbICTYN NOAXOOMT K AATHUKY, 4 BTO-
poii, Gonee nNO3QHWIA OTpPULATENBHOM
NoNAPHOCTM, — KOraa BLICTYN yaanaeTcs
ot partduka. WMckpoobpasoeavne (panee

YcTaHoBka B TaiMep HU3KOBONLTHOTO
mukpokoHTponnepa PIC16LF628A nosso-
nUT NUTaTe ero ot 6arapeun HanpsaxeHuem
3 B, "oreazas” o1 ceTn ~230 B. Takon ran-
Mep MOXHO CHENaTh NMepeHOCHbIM, 0CO-
HbedHo ecnn nepesecTy Ha OartapeiHoe
nuTaHue 1 UCNONHUTENLHLIE YCTPORCTBA.

NUTEPATYPA

1. Hioxtunuu . LWecTukaHansHbIA TAMED C
YHKUMAMK  PEryiupoBaHUA  TEMNEepaTypLl,
OCBELEHWMA W PE3EPBHLIM NWTaHWemM. — Paawo,
2017, Ne 1, ¢. 32—37.

2. Kynukoe A. Kak BuifpaTs CEETOQMOAOHYIO
NeHTy: ux Buasl U ocobenHocTu. — URL: http://
stroisovety.org/kak-vybrat-svetodiodnuyu-
lentu/ (21.05.17).

3. MOC3061M, MOC3062M, MOC3063M,
MOC3162M, MOC3163M 6-Pin DIP Zero-Cross
Triac Driver Optocoupler (600 Volt Peak). — URL:
https://www.fairchildsemi.com/datasheets/
MO/MOC3062M.pdf (21.05.17).

O7 pegaxuywn. dainn nevatHod naatsl 8
chopmare Sprint Layout 6.0 v nporpamMma Mitk-
DOKOHTRONNENa MMEIOTCS no  anpecy
ftp://ftp.radio.ru/pub/2017 /07 faqua2.zip
Ha Hawem FTP-cepsepe

338XMraHWe) B CBEYe NPOUCXoaUT oT nep-
BOrO UMMynbca, NOCTYNaoWero B KOMmMY-
TaTop, a BTOPOii (bonee No3aHwWin oTpuua-
TENLHOW NONSIPHOCTH) B paboTe CUCTEMbI
3axuMraHus He ucnonsayetcs. MNossunack
noes 3afencTeoBaTe B paboTe cUCTEMBI
o6a vmMnynsca, Npu4eémM Tak, 4Tobbl Npu
Manbix obopotax ABWraTtens 3axuraHuie
Bbino Bonee NO3gHWM, a NPW MOBLILLEH-
HbIX CTAHOBWAOCHL paHHWM. 3To noTpebo-
Bano paspaboTku KAk HOBOI CXeMbl, TaK K
KOHCTDYKLUMK KOMMYTaTOpPA.

Cxema pa3paboTaHHOro KOMMyTaTopa
npueepeHa Ha puc. 2. YTobbl yCTPOMCTBO
pearvpoBanc Ha pasHONONAPHbIE WM-
nynscel, TUpucrop (VS1, puc. 1) 6ein 3a-
MeHeH cumucTopom VS1, a ana cenekumu
YNPAaBASOWMX UMNYNLCOEB YCTAHOBNEH
crabunutpoHd VD4, Mpu paGoTe gevratens
Ha XONOCTOM xo4y W manbix obopoTax
aMnnnuTyaa WMNYALCoB, NOCTYNAWMX C
WMHOYKUMOHHOMO 0aT4MKa, MeHbLUe HanpA-
*eHus ctabunuaaumu ctabunutpora VD4,
noaTomy Ha Bxon cumuctopa V51 npoxo-
OAT Tonbko Gonee NoO3gHWE UMNYNLCHI
oTpyUaTeENBHOW NONAPHOCTH, 48 KOTO- -
pbiX CTABUAWTPOH BKNIOYEH KaK OObIYHBIA
AVopA, B NpaMoM Hanpaenexdvn, C nosbiwe-
HMeMm uucna obBopoToB AgMrarens amn-
NUTYAa YNPaBnAWWX WMNYNLCOB, WAY-
LX C JaT4KnKa, pacTeT v Npr 4acToTe Bpa-
weHua okono 2500...3000 o6/muH pocTu-
raet 12 B. B 3TOT MOMEHT OT MUMMYNbCOB
NONOXKWUTENLHON NONAPHOCTU CTabunuT-
POH NPOOKMBAETCA, U YEPES YNPABASIOLLIWA
anekTpod cumucTopa VS1 HadwHaer npo-
TeKaTb TOK, Bbi3blBAWOLIWA €ro OTKPbiBa-
Hue. [puratens HakvwHaet pabotate Ha
fbonee paHHem yrne saxuranua. Yactota
oBopoTOoB, NPW KOTOPOWA NPOMCXOOWT ne-
peknoyeHue ¢ Bonee nosaHero Ha Gonee
pPaHHEee 3aXWUraHue, 3aBUCKT OT Hanpsaxe-
HWA cTabunuaauuu cTabunuTpoHa, NoaTo-
My €8 MOXHO Perynuposath B LUIMPOKWX
npegenax, U3MeHas HanpskeHwe crabu-
nu3aumm ot 3,3 no 20...30 B nonHopom



crabunutpoHa. Mpwn nopgbope Heobxoou-
MO, O UEM YXE CKA3aHO Bbile, NPUMEHATL
cTabunUTPOoHLI C NPAMon BAX, kak y 0BbI4-

HOro auvoga. AnA NOBLILLEHWA 3HEPTAW
MCKpbl BMKOCTb koHaeHcatopa C1 Bbina
yeenvdeda oo 1,5 Md.

VD1—VD3 1N4007 C1 1,5mkx 4008
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MOHTY (NNaTy ¢ anemeHTaMu NpPoON3BoaKn-
Tens 3anMeaeT 3JINOKCWOHOR CMONOA).
MNoatomy NPy U3roTOBNEHWW HOBOIQ KOM-
myTaTopa s WCMonL30Ban OT WTATHOro
TONBLKO BUAKY paszbéma (XP1).

MeyaTHas nNnata 1 pacnonoXxeHwe ane-
MEHTOE NpuBeaeHsl Ha puc. 3. Tokonpo-
BOOAUIME [OPOXKW BMECTO TpaeBneHvs
MOXHO npopez3aTte pe3akom. LLupwuna
Mexay OopoxXKkamu — okono 2 mm. Mocne
cBOpKM YCTPONCTBO MOMELLIEHO B NOAXO-
OAlLYI0 NNACTUKOBYID Kopobky. Ona rua-
POV3ONALMKM CTbIKWM XenaTenbHo npoma-
3aTk repMeTukom. Ha na3roTosneHne Bcen
KOHCTPYKLMW Y MEHS YLLAO NPUMEDPHO TPK
vaca.

PaboTocnocobHoCTh COBPaHHOro KOM-
MyTaTtopa NPOBEpsioT C NOMOLLLID aBTo-
mobunsHoro ctpobockona. Mpw Mmanom
yucne oBoOpOTOB ABUraTeENns B CMOTPOBOM
OKOUWKe, pacnonoxeHHOM Ha nesol aa-
WWTHOW KpbIWKE poTopa redeparopa,
OyaeT BuaHa OAWHAPHaR PUCKa CO 3Hay-
kom F. Puckn, coenaHHbie Ha MaxoBUKE,
BbIMOAHEHLl B BUOE HACEYEeK W HEe 04eHb
XOpOLWo BMAHbLL. MNoaToMmy Npw Hanaxusa-
HUK yCTpOWCTBa coseTyio 0OBecTW wnx
YépHbeiM dnomacTe-
pOM Yepesa CMOTpOBOE
OKOLLKO, TOraa oHK By-
OYT OTHETAWMBO BWAOHbI
npw 3aceeTke cTpoBo-
ckonom. C nosbiwe-
Huem yucna obopoToB
npumepHo ao 2500...
3000 o6/MuH npowc-
X0auT cka4koobpas-
HOE NepexkninYeHue yr-
na 3axuraHus Ha 6o-
nee paHHee, W B CMOT-
POBOM OKOWKE No-
ABNAETCA  ABOMHARA
pucka — pOBuraTesbs
HawvHaeT paborats B
0ObLIYHOM LITATHOM pe-
sume. MNpyu atoMm KUm-
NynbCL OTPUUATENb-
HOW NONApPHOCTU C
paryuka, kak yxe cka-
33HO BbilLIEe, KOMMYTa-
TOPOM WTHOPWPYIOT-
ca. MNMockonbky amn-
nuTYOAa curHana, uay-
Wero ¢ pativka, ua-
meHaeTcs ot 1.2 B
Ha camblx HU3Knx 060-

poTtax gevratens o 30...40 B Ha cambix
BLICOKKWX, MOXHO NO3KCNEPUMEHTUPOBATL
u nogobpats nwbywd 4acToTy Nepekno-
YeHna yrna 3axuraHva. Hanpsaxenwo
9...12 B npMMepHO COOTBETCTBYET 4acTo-
Ta 2500...3000 ob/MmH, KOTOpasa, Ha MOW
B3rNAa, ABNAETCH ONTUManNbLHOW 008 TAKWUX
MONEeaos.

C Takum KOMMYTaTopoMm a OTbes3gun
ABa Ce30Ha, U OH NPoABUA cebn C Nydwen
cTopousbl. MNpw Nycke gBuratens nponana
cuvnbHanA oToava, ero pabora crtana bonee
anactu4HOR. [ymaio, 4TO pgaHHas popa-
BHOTKA NONOXKWTENBHO CKAXETCH W Ha pe-
cypce paboTbl ABUraTens.

BECNPOBOOHAS NEPEOAYA 3BY-
KA! NEPEOATYWUKW, NPUEMHWMKN,
PLL-CHMHTE3ATOPGI
www.new-technik.ru

* * *

FLCG "Bepéska” —
MHOTOPYHKLMOHANbHBIA
N3MEPMHTENBHbLIA KOMINNEKC:

namepexune JacToTsl (0o 2 Mu);
reHepatop (Ao 1 Mlu);
namepeHne EMKOCTH W WHOYK-
THBHOCTHK,
N3mepeHne HanpPsXeHus;
npoeepka KeapueebiX pe3oHa-
TOPOB.
Llena — 4499 py6.!
www.FLCG.ru
B(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

L b *

B nomows paguonioburenio:

P/anemeHThl, P/KOHCTPYKTOPSI,
KOpPNycbl, MaTepuansl U T. 4.

426072, r. Uxesck, a/a 1333.

1N 3unnatoe PK.

Ten. 8-912-443-11-24,

rtc-prometej@yandex.ru

* * *

ONEKTPOHHbIE KOMNMOHEHTbI
HA WWW.S-10MITINO.RU

Bcé gna peMoHTa U Npou3BOoACT-
Ba pPaaMO3NeKTpPOHHOW annapary-
pbl, aBTomMob6uneHOW W ObITOBOW
PagHOTEeXHUKH.

lMpopaxa onToMm v B PpO3HMUY B na-
BUNbOHe 546 TK "MWTUHCKWI pagwo-
puiHOK". Paboraem ¢ 9.00 no 18.00
exepgHeBHo. MNo4ToBas U Kypbepckas
nocTaeka.

Haw agpec: Mockea, MNarHuukoe
wocce, 18, 3 at., nas. 546.

8-905-782-47-71

mat-roskin@rambler.ru

www.s-10mitino.ru;

www.s-10mitino.narod.ru

125464, Mocksa, ab. suw. 39.

* * *

MeyaTHble Nnatsl, HAGOPLI M MOOYIW
Nawnzap, DJ200, Muumnamn.
www.zwuk-serwis.narod2.ru
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OOMNOJIHEHUE K HANEYATAHHOMY

E-mail: consult@radio.ru

PAOWMO Ne 7, 2017

HALUA KOHCYJIbTALUA

POroOB WU. YM34 c noneBbiMmu TPAaH3UCTOPaMH B BbIXOA4-
HOM Kackape. — Pagwo, 2016, Ne 10, c. 8—12.

Ha sBonpocsbl 4uT # OTBE4YaeT aBTop.

Hy»eH nu noabop Tpanauctopoe VT11 n VT12 no nopo-
roBOMY HanpsXeHnio?

He HyxeH Bcnencrsve CyMMWPOBAHWMA HANPAXEHNA CMEeLLe-
HUS OBYX MOLIHBIX TDAH3UCTOPOR Ha TPAH3UCTOPe TepmocTabu-
nruaauuu.

YyBCTBUTENBHOCTL YCUNUTENS.
Ycunenve no Hanpsxkexuio pasHo (R20 + R9) /R9 = 23 — ans
BAPUAHTA € MUHUMANLHBLIM BbLIXOAHLIM CONPOTUBNEHWEM. [pu

seegeHnn OOC no ToKY BbiXxOAHOE COMNPOTUBAEHWE YyCUNWMTENna
pacTeT, W YCUNEHWE CHIKABTCHA NPONOPLMOHANEHO COOTHOLLE-

" 73 |

Okcuanblin kongeHcatop C1 — K50-35 wnn mmnopTHbiin. Kox-
neHcatopsl C2—C4 — kepamudeckue, Hanpumep KMS.
MNeesokepamuyeckuin nanyqatens HPA22AX co BCTPOEHHBLIM
reHepaTopoM 3aMeHnmM Nibbiv NoaoGHLIM C PaboHUM Hanpsxe-
HveM 3...28 B ¥ 4acTOTON M3any4eHWs B HECKOAbKO KWNOrepL.
Cnemyet y4ecTb, 4TO TpaH3auctopHas onTtponapa KP249KH4A
paccyvMTaHa Ha MakCcuManbLHoe KOMMYTUpPYeMOoe HanpsaxeHue
200 B, Tok Harpy3ku — He Bonee 4 mA, a paccerBaeMytd MOLL-
HOCTb — He Gonee 50 mBT.

Or pegakymm. Heprexi neyarHow nnatk B chopmarte Sprint LayOut

5.0 » TIFF umeotes no agpecy ftp: //ftp.radio.ru/pub/2017 /07 /sbg.
Zip Ha Hawem FTP-cepeepe.

AKCEHOB E. Mctounuk oGpa3suoBOro HanpsXeHusa. —
Papuo, 2017, Ne 3, c. 39.

MevarHaa nnara.

YepTEex nevatHon NAaTtel M PACNONOXKEHWE INEMEHTOB NPUBE-
neHbl Ha puc. 2. Nnaekas sctaeka FU1 ycTaHoBnewa B nepxare-
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HUIO BbIXOAHOTO CONPOTMBAEHWUA K CONPOTUBNEHWIO HAarpy3ku. B
COOTBETCTBMK C 3TUMKW COOTHOLUEHWAMMW 1 PACCHUTBIBAIOT YYBCT-
BUTENLHOCTE YM3Y4.

Fae nyuwe 3akpenuTb TPaH3ncTop TepmocTabunusaunm
vT9?

3TOT TPaAH3WUCTOP MOXHO 3AKPENUTb YepPes3 W30NWPYIOLLYIO
NpOKNaaKy Ha OQHOM 3 TENNOOTBOACE PAAOM C MOLIHbBIM TPaH-
3UCTOPOM.

KOPHEB A. CuvrHanu3aTtop yTeuku ObiTOBOro rasa. —
Pagwo, 2017, Ne 4, c. 36, 37.

MeuarTHas nnara.

YepTex NnevyatHON NNaTtel U pacnonoXxeHne 3aNemMeHTos npuee-
neHbl Ha pue. 1. Ha Hel paameleHsl BCE 3NeMeHThl, KpOoMe OaTt-
yuka rasa, sonbtmeTpa PY1 1 nepemenHoro peauctopa R2. OY
DA1 — INA155U unu INA155UA B kopnyce SO-8. Ero MOHTUPYIOT
HA CTOPOHE MeYaTHbLIX NPOBOAHWKOB. [NpK pa3Boake nevaTHblX
NPOBOAHWKOB OKa3anochb LEenecoobpasHbiM NOMEHATL MecTamu
ceetoguon HL1 wu Tokoorpanwdusawowmin pesuctop R4.
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M Ha nnaty — NF004 (ZH266, FC-001S) 5x20. Mukpocxembl
DA1, DA2 — REF102AP, REF102BP unn REF102CP B xopnyce
DIP-8. MopacTtpoeyHsie peanctopsl B2, R3 — CN386 uaun nMnopT-
Hele. [na peauctuBHoro penutens R6—R15 npepycmoTtpexa
YCTAHOBKA KaK BbIBOOHbLIX, TAK 1N MOBEPXHOCTHO MOHTUPYEMbIX
PE3VCTOPOB.

OT pegakumnm. Yeprexuy nevartHol nnatel B popmare Sprint LayOut
5.0 n TIFF umerotca no aapecy ftp://fip.radio.ru/pub/2017/

07 /ion.zip Ha Hawem FTP-cepsepe



/ aK-TO He3aMeTHO NPOLLEN ewe oauH
rog Cc MOMEHTa NpoBeaeHws 25-i
1obunenHon MOCKOBCKOW OTKPbLITOM Hay4-
HO-NPaKTU4eCcKoW KoHdepeHunn Hay4Ho-
TEXHWUYECKOro TBOPYECTEa MONOAEMKKM No
paguosnekTpoHuke. 3a 3toT rog KoHge-
pPEHLUWW BEPHYNOCH 88 UCTOPUHYECKOe Ha-
apaHwe — "Paavononck”, v BTOpOW pas oHa
nposogunace B credax Uentpa "WMertok”

Bukrop Kpaciok pacckaasiga-
eT 0 paguMoynpasnsemMon moge-
N1 caMonéra.

Amurpuin 3atoHckux w Qmurpui
MakcumeHKko geMoHCTpupyloT paboTty
nywkwu Faycca.

FBlNOY "BopobuEBk! ropsl” NpK NoaaepXKe
MockoBckux 06nacTHOro U ropoackoro
orpenexdvin Coosa pagwonioburenein Poc-
cvu, a Takke HTOP3C vm. A. C. MNonoea.

B aT0T BECEHHWMIA AEHb NPOBEOEeHWA
koHdepeHumn, 9 anpens 2017 r., cobpa-
nMce eguHOMbIWNEHHWKKW-Paano3NexKT-
POHLUKMKIW M3 OECATN AETCKMX TBOPYECKMX
konnektveoB. BmecTe © opraHM3aropom

npoeeaeHns koHdepeHumn Lientpom "He-
Tok" — ato UenTtpsl "Ha Aoxckoin” FBEMNOY
"Bopobbésbl ropsl” M "Ha Muyccax” N60Y
40 ATOuM, a takxe NamHaaua Ne 1799
"Bxononuc”, FBOY LWkona Ne 1770, rBOY
COLL Ne 227, IBOY COLL Ne 2103, paawo-
NobUTenbCKMIA LEHTP TBOPYECTBa 1 A0Cy-
ra "Paren”, reQY 40O LUBP "Ha Cymckom”
W CIOT r. 0. MbITrwm,

Mo cpaBHeHMIO C NpeasaYLIMM roaomMm,
g paborte KoHpepeHUuMr NPon3oLINKM Ku3-
meHeHns. Bbino paclumpeHo YMcno HOMK-
HaLl,i«“II;—iII B KOTOPLIX NpeacTtaBneHsl TBOpYye-
ckue paboTsl 00y4aemsIx, C YeTLIPEX O Ae-
BATW. MNMo4TK BCE yHACTHUKKM KOHMEPEHLMI
Bbinv Harpaxpeds gunnomamu Jlaypeara,
1,21 3-i cTenereil. Becero agna y4acTva B
koOHdepeHumn Obino 3aasneHo bonee
70 pabor, a Ha o4yHOM 3Tane BbinK 3acny-
wiaHsbl goknaget 51 y4acTHvka, na Hux 15 —
B HOMUHALMK "HOHBIE ANEKTPOHLLMKA™,

Hoknagsisaer Knpunn Eropo4xuH.

Anexcei YepHbix v ero Bok nUTaHna.

Kak yxe cnoxmnock, Hanbonsluee 4nc-
no pabot BeIn0 NpencTaBneHo y4acTHuka-
MW OTAEena paguotexHukn Uedtpa "Metok”

(pykoBOAMTENL AnekcaHap AnekcaHapoBu
Domckoin). B HomuHawm "IOHbie 3nekTpoH-
WKMKN" ero BOCNMTaHHUKK BOCBMWNETHWE
Muxann Ocunos 1w AnexkcaHgp BavlieHko
BbinK OTMEYEHBI Jnnomamia 1-i 1 3-i cte-
neHen. Muxaun npeacrasun Tpu CBOW pa-
H0TbI: 3KOHOMW4YHLIWM CBETOAMOAHLIN (hoHa-
PUK C NUTaHuem OT OOHOro anemeHTa,
ANEKTPOHHYIO CUpeHy Ha Ba3e HecuMMeT-
PUHHOrO MyNETUBWOPATOPA C yNipasneHnem
OT KHOMKKM W Mrpywky "Becenwiih cmannmk”,
KOTOpas BKAIOYAETCHA C NOMOLLLIO repkoHa
W NPOWrpbiBAET MEnoauio, nogMurueas
rnaakamun U3 CBeToOAMOO0R, a AnekcaHap —
MOAeNb aBTOMODWNRA, B KOTOPLINA OH yCTaHo-
BUN NONMLENACKYIO CBETOAMOAHYIO MUTanky,
BbINONHEHHYIO HA CUMMETPWUYHOM MYyNbTH-
BuGpatope. MNoMKUMo 3TOro, B HOMWUHALMA
"PagMoanekTpoHHLIE yCTpoicTea” aunioma-
M 3-i cTeneHn Dblnv HarpaXxaeHs! ewe Tpu
y4alxca Anekcadapa Anekcasopoeuyda —
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3TO oguMHH3auaThineTHuia Omutpuia Jle-
LaHKOB, KOTOPLIA NpeacTaBun Tpu pabo-
Tel: "OnekTpoHHoe yxo", "Ycunutens asy-
KOBOI 4acToTh!" 1 "YCTPOMCTRO ANs noa3a-
panky TenedoHa'; ABEHagLaTMNETHWUA
Butanuin Mapkos 3a "YKB FM pagwnonpw-
EémHuk ¢ YHY" 1 naTHaauaTUNeTHUA MeaH
Nanmun 3a paboty "Meracon”.

Takke B HOMMHAUMK "HOHbIE 3NEKTPOH-
wmKkM” 2a paboty "Mopgens nudta” agaHna
Naypeata Obin yOOCTOEH AECATUNETHUIA
WMnbs MNOTHUKOB, ASCATHMNETHWIA y4acT-
HWK KOH(pepeHunn Apkaoumin YepenaHuH
HarpaxaéH gunnomom 1-iA cTtenenn 3a
paboty "Takimep”, a AEBATMNETHWIA ADTEM
LUupsee nony4un gunnom 2-i cTeneHn aa
paboTty "MukpodOoHHBIl yecunutens” (ne-
paror Muxann Esrenbesnd lNe4epckui,
LeHtp "WcTok”). EWwé nBa BOCNUTaHHMKE
aToro neparora — AOBeHagUaTUNeTHWUIA
PomaH PoauH nonyuyun gunnom 3-il cte-
neHn 3a paboty "dotopene”, a Hukuta
LMpr yoocToed avnnoma 2-i cTenequ aa
paboty "MaHopama "3uma 1942 ropa”.

Meparor UeHTtpa "Mctok™ MieaH MNeTpo-
BMY CHMHUUBIH TaKxXe NOAroTOBMA NPU3é-
pOB B HOMMHauWW "lOHbIe 3NEKTPOHLW M-
k", JdecatnnetHuii Hukuta ArawkuH v
nesatnnetTHriA Tumoden Kosnos nony4n-
aKM gunnombl 2-in ctenedy 3a paboTsl
"[leTekTopHbIA pagrnonpuéMHirk” n "YHY
ana nnedepa”. Ounnoma 3-id cTeneHun
yOOCTOEHE AeBATUneTHWin PycnaH Araes
("Muranka ans Benocunena"), BOCbMMW-
netHnin Mean Morocsax ("OetexkTop nxun"),
cemunetTHuin Hukonaih KanuHue ("YKB-pa-
OVONPUMEMHKK"), OOWHHAOUATWNETHWIA
Anekcei YepHbix ("Bnok nutanus”), nessa-
TuneTHuii @Enop Kapacés ("Yocunutens
3BYKOBO# 4acTOThl"), AECATMNETHWA Mnba
Kpacnos ("Crpobockon™) n aseHaguarn-
netHuid Anekceil Hantakau ("CeeTunb-
HUK"). HeoaHoKpaTHblE y4aCTHUKW KOHDe-
peHUMK TpUHaAUaTUneTHWiA Misan Mapxap
M aBeHaguatTuneTHWin Angpelr ADbicOB
npeacTasMnM GeoW HoBbie paboTsl. MeaH
HarpaxaeH aunnomMom 2-i cteneHn 3a
"Mogens paguonpuémHuka CBO-9", a
AHapeid — pgunnoMmom 3-id cTeneHw 3a
"YcTpoilcTeo ana obyyeHusa nepepayn
curHanoe asbykw Mopae”. 3anomuHa-
wWrmMcA BbiNo BLICTYNNEHKE Ha KOHpepeH-
UMK ewé ogHoro socnuTaHHuka WMeaHa
MNeTtpoBuya — Cepres NambdapsaHa. Cepreit
BNepBbIe YBNEKCA pPagnoTEexHUKOW B CBOW
cemMHaguate netr. B sMOuMOHansHOM no-
Knane oH NpoaeMoHCTpupoBan "MTapHsIR
YCUAUTENL" W MIrpy HA anekTporuTape. Ero
paboTa yaoctoeHa aMnnoma 2-i cTeneHu.

Xo4eTcs OTMeTUTb, 4To B paboTe KOH-
depeHUM BrNepebie NPUHANK y4yacTue
OBa HOBLIX PagvontobUTENbCKUX KONNeK-
Tmea. M3 pagunokpyxka npu MamHasvmm
Ne 1799 "3kononnc” (neparor Bnagumup
NleoHupoBuy  JlaryHoB) [EBRATUNETHUA
MeaH BonbBak npeacTaBun CBOA "OnekT-
POHHBIA doHapWK”, a ABeHaguaATUNETHWH
Anekceit NaryHos — paBoTy Nog Ha3BaHn-
em "Mepenaya nHdopmaumm No nazepHo-
My Ayay”. 3a ceon paboThl OHW NONYHUIK

pagwonpmémunxka CBL-9.

AUnnomsl 3-i 1 2- cTeneHei COOTBETCT-
BeHHO. BocnuTtaHHuk CHOT r 0. Mbitmwm
nseHaguatuneTHuin JaHuna AnexkceeHxko
(negaror KoHcTaHTuH Bnagnmuposuy
Oynoe) nony4nn ounnom 2-il cTeneHn 3a
paboTy "MicneitaTens cBeTOAMOO0B".
Henbas He OTMETUTb BHUMaHWeM pabo-
Thl y4alMXCH, Nonay4mslumMx aunnom Jflay-
peata. Ito BocnuTaHHKk LeHTpa "WcTok”
oavHHaguarTuneTHWi leopruii Knenukoe —

Mnérp Mnbmyés AeMOHCT-
pupyeT cBow pa3paborky.

Huxkura Uupr
paccka3biBaeTr o
CBOEM NpoekxTe.

HUBan Magxap n mogens =

3a paboTy "YCTPORCTBO 3alWLMTEI OT NPOTEY-
k1 BoAwl" (negaror AnekcaHap AnekcaHa-
poeuy Domckoit), yuawmiica FBOY Likona
Ne 1770 wectHaguaTuneTHmii Kupwnn Ero-
POYKWH — 3a paboTy "ABTOHOMHaA MeTeo-
cTtaHuma” (neparoruv Buktop WMeaHoBuy
KupuneHko n MpuHa Oneroeva bataeea) n
BocnuTaHHKK UeHTpa "Ha JoHckoi" naTtHa-
auartmnetHnia Kupunn CémuH — 3a paboty
"OnekTpomarHntHas nywka" (neparor
Anekcen Bukrtopoewy Koeanée). EwE Tpu
BOCNUTaHHWKa Anekcen BukTopoeudya Ko-
Baneéea — nATHaauatuneTHue Augpei Ka-
TeukuH, Bnac LUuaH 1 Tumodein KanuHuH

yAoCTOeHsb! avnnomoe 1, 2 u 3-i cTeneHei
3a pabotel "MHOrocTyneH4aThiii YCKOpH-
Tene laycca”, "Kocmuueckas noyta” w
"BNOK NUTAHWA BLICOKOW MOLLHOCTI".

B HomuHaumi TexHudeckoe Moaennpo-
BaHne ObinM NpeacTaeneHbl Ase MOOenu
yeTsipHaguaTuneTHux Mupoda 3aliyesa
"Papgmoynpaensemas MoOens NeTalulero
Kpbina™ v Buktopa Kpacioka "TpeHrpoBou-
Haa paguoynpasnsemas MoAenb Camoné-
Ta" (neparor Llentpa "UcTok" Aptyp Bnagw-
mupoeny LWaruHad). Obe pabotel Gbinn
oTMeueHbl gunnomamm 2-i 1 3-ii ctenexe.

Ocobbiil MHTEPEeC Y YNeHOB 3KCMNepPTHO-
ro coeeta Beiasana paboTa AseHapuaTtw-
netHero Omutpua Kpeinoea "Kopmyluka
Ons YyOAaneHHoro KOpMneHus AoMallHero
nutomua” (negaror LlenTtpa "Ha JoHckoi”
Butanwii Buktopoewd MOARHCKWA), B KO-
TOPOR NpeanonaraeTcs ynpasneHve Kop-
MYLWKOR B KNeTke nonyras ¢ MOMOLLbIO
Wi-Fi coeamHeHus.

Bocnutanunkn neparora Ceprea Mu-
xannoeu4a KysHeuoBa
u3 NBOY OO UBP "Ha
CyMcKOoM" NATHAOLETH-
netHuin  Butanmin K-
cenb npepcrasun "Cuc-
TeMmy YMHOro goma’,
NO3BONAIOLLYIO QUCTaH-
LMOHHO YyNPaBnaTe A0-
MalUHEen TEXHUKOR (amn-
nom 1-il cTenenu), a
nseHaguaTUNETHURA
OMUTPUA 3aTOHCKUX W
YeTbipHaaUuaTUNeTHUA
Amutpunin Makcumen-
ko — "Mogene nywku
lfaycca” (aunnom 2-i
CTENEHMU).

OTtoen paguoTexHu-
KM M3 goMa TBOpHeCTBa
"Ha Mwyccax" npeacta-
BUN Tpu paboTel, ABe
M3 KOTOPLIX YAOCTOEHbI
amnnoma 2-i cTeneHn —
310 "Purypel JNinccaxy”
O4MHHAAUATUNETHEro
MNetpa Unbwuéea (nenaror I0Opuii Uea-
HoBMY CUMOHOB) 1 "MakeT xenesHoin
00porn CO 3BYKOBbIMK 3ddekTamm™
oavHHaauaTvnetHero Beesonopa Co-
konosckoro (negparor EneHa Bnapm-
mupoeHa Weanoea). Ewé nee paboTol
YAOCTOEHB!l Avnnoma 3-i cTeneHn —
aTo "Younutens 3Byka A8 COTOBOro
TenedoHa” asenaguatunetHero Bapnwma
Axrupena um "BHeprocbepexeHue ceerta B
ropoge” TpuHaguatunetHero OmMuTpus
HewepetoBa U3 ueHTpa TBopyecTea "Pa-
Ten" (negaror KOpuit MeaHoBKY CUMOHOB).

Ha uepemMoHun HarpaXaeHWsa Y4acTHW-
k0B KoHdepeHunw, kak scerga, 6bino
MHOrO poaMTenaii u rocteir. Bee npuaépel
BbIAn OTMEUEeHbI KPAaCOYHBIMK AMNAOMaMMK
W NamATHeIMKW cyBeHupamun. Bnepepwn
neTto — Bpems, KOrga MOXHO OTOOXHYTh,
HabpaTLCA CUN W HAYMHATE FOTOBUTLCH K
oYepedHbiM aTanam B paaroTexHU4eckom
TBOPYECTBE.



NopaboTKka 3neKTpoOpuUTBbI

VT-1378BK

A. BYTOB, c. Kyp6a fipocnageckoii 06.

KKYMYNATOPHAA aneKTpoOpuTBa TOpro-

Boii mapkn Vitek mopenn VT-1378BK
(puc. 1) nocne nNpuoBpeTeHUA XpaHu-
nack Be3 MCNoNL30BaHWA YeTLipe roaa,
NOCNE 4Yero 0Kasanochk, HTO BCTPOEHHLIE B
Heé gea Ni-MH akkymynatopa npwvwunum B
NONHYID HerogHoCTk. lOCKONLKY aBTo-
HOMHOE WCNONbL30BaHWE 3TO 3NeKTpo-
6puTBbl He TpeboBanoch, BbINO peleHo
nepenenarte eé anst paboThl OT BHEWHEro
UCTOYHMKA NUTAHUA.

Puc. 1

Yrobw pazobpats kopnyc Puc. 3

3NeKTPOBPUTELI, HYXHO YRANUTL
OBE PE3VHOBLIE 3arTyLKY 1 Bbl-
BUHTUTbL OBa BWHTA. [levaTHylo
nNarty, Ha KOTOPOW YCTaHOBNEHbI
KOHTPONNEP 3apaaKW, SNeKTPOH-
HBIE  BbiKNKOYATENL  NUTaHWA
3INEKTPOOBUraTens 1 akKymyns-
TOPHLIE 3nemeHTsl yoansoT. Uc-
NPaBHbIE 3NEMEHTBEI MOXHO Oy-
LeT MCNOoNb30BaTb B APYrMX KOH-
CTPYKUMAX. AKTUBHOE CONPOTMB-
neHve OBMOTOK 3nekTpoaswra-
Tens — okono 1 Om. MNpwu Hanpsa-
*eHun nuTanuna 2,8 B oH notpeb-
naet Tok okono 0,5 A npu pabote
3nekTpobputesl 1 okono 0,2...
0,3 A B pexume X0NoCToro xoaa.

5...10 B, nonspHOCTL KOTOPOro He UMeeT
3HAYEHWA, TAK 1 K MCTOMHMKY HANPSXEHWS
nepemeHHOro Toka 6...9 B. KongeHcaTop
C1 — GNOKMPOBOYHLIA MO Len NUTaHns
DA1, OH Takxe crnaxveaeT NyNbCaunm Bbl-
NPAMNEHHOTO HanpsixeHus. Mukpocxema
DA1 (AS2830AT-adj) npencrasnsaet cobor
NWHENHBIA KOMNEHCALUMOHHBIA perynupye-
mblid cTabunuaatop Hanpsxenua. Ero
BbIXOOQHOE HanpAXeHuWe 3a4alT Pe3ncTo-
pul R1 1 R2, a MakCUManbHbIi BbIXOAHOM

XP1
m vD1 T
o2 /D1 DA1 AS2830AT-adj  SB1
oo | D 1 ‘
2 R3 |,
120 M1 i —
C1 == c3 7
1800mx] R[] 008 = @ 0.1 mx [TVR10G
HL1
Puc. 2 i "533T .

Y1o6bl 3Ty 3NEeKTPOOPUTBY MOXHO
BBIN0 NOAKNIOYATE K PASMNYHBIM MCTOHHN-
Kam NUTaHWsA, B Heé Bbin yCTaHOBNEH CTa-
BunNM3aTop HanpskeHws, OT KOTOpPOro u
Bynet nutatsca anekTpoaeuratens. Cxe-
ma crtabunuaatopa nokasaHa Ha puc. 2.
Hanwyne Ha exope anoaHoro mocta VD1
no3sBonaeT nogknioyate BpPUTBY Kak K MC-
TOYHWKY HanNpPsxeHWs MOCTOAHHOro ToKa

Tok — 3 A. lNpw nopaye nNWTaOLWEro
HanpaxeHus ceBeTuT ceetogmon HL1.
Inektpoasuratens M1 BknwvaeTca npu
3AaMKHYTLIX KOHTaKTax BbiknwoyaTtens SB1.
Mpw Toke 0,5 A MUHMMAnNLHOE MNageHue
HanpaAXeHns Ha mukpocxeme DA1 —
1,1 B. KonpgeHcatop C3 w awop VD2
YMEHBLWAIOT CO3[3BaeMbIe KONNeKTop-
HbIM ABUratenem GpyMTELI PAOVNONOMEXN.

MNpw wmarotoeneHun crabunusaTtopa
HaNPAXeHWs BbiN0 PeweHO MOHTAXHYI0
nnarty He wvcnons3oBartk. Knonka SB1
(MIM-1) npukneeHa K KOpnycy 3NekTpo-
6pWTBLI HANPOTKB TONKAaTENA KHOMKK Tep-
MOKNEeM W pacTBOPEHHBIM B aueToHe
nonuctuponom. Ceetogvoa HL1 — sené-
HOro LBeTa CBe4YeHWs ANA NOBEPXHOCTHO-
ro MOHTaxa, OH NPWKNEEH K NPO3pavHOi
BCTaBKE W3 OPreTekna LMaHOKpUNaHoss6IM
kneem. OcTaneHble gertanu npyvKneeHb
BHYTPW kKOpnyca bpuTebl kneem "KeuHTon™
(puc. 3).

MOXHO NPMMEHNTL PE3NCTOPBI NGO~
ro Tuna. KoHpexcatopsl C1 1 C2 — ok-
cuaHble manorabapuTHble MMMOOPTHLIE,
émkocte C1 — 1500...3300, C2 —
470...2200 mk®P. KoHpeHcatop C3 — ke-
pamMwyeckuil, OH NpunNasH HenocpeacT-
BEHHO K BbIBOAAM 3NEKTPO-
aguratensa. OWOAOHbIA MOCT
D2SB MOXHO 3aMeHWTbL apy-
rum, Hanpumep, RS201—
RS207, RC201—RC207, D2SBA,
G25B60, GBLO6. BMecTo auo-
na TVR10G nogoipét noboi
m3a cepun KA0208, KO209,
K0243, 1N4001—1N4007,
11DF1—11DF4. MoxHo npume-
HWTE MMKPOCXeMy B kopnyce
TO-220, TO-263 wnm TO-252:
AS2830AT-adj, AS2830AU-ad|
wnn AS2830AR-adj. Eé MmoxHO
3aMEeHUTb MMKPOCXeMOR 13 ce-
pwia AS2850, LT1085, LD1085.
B cnyyae ycTaHOBKM MUKPOCKE-
mbl LD1085V28, LD1085D2T28
unu LD1085D2M28 peawcTtop
R2 He yCTAHABAWBAIOT, & PE3KC-
Top R1 23ameHsI0T NpPoBONOH-
HOM nepembiukol. Mukpocxe-
ma ycraHoenena Ha H-obBpaa-
HbIA NNACTUHYATHIA NaTYHHBIA
TennooTeoq TonwmHon 0,8 mm
W NAoWaabid MOBEPXHOCTK
7 cm® (C OQHOM CTOPOHDI).

Bez0wWnbo4HO M3rOTOBNEH-
HOE W3 WCNpaBHbIX aeTanei
YCTPOWCTBO HavnHaeT paboTaTb
cpa3y W He TpebyeT Hanaxwsa-
Hua. Mpy ncnons3oeaHnK 6no-
Ka NWTAHWA C TPWUITEPHOW 3aWWTON OT
neperpy3ku NnoaonaeT 6nok, paccumTaH-
HLIR Ha TOK Harpy3kn He meHee 2 A, MNpwm
NOAKNIYEHW YCTPORCTBA K BNoKy nuTa-
HWA C 3aWMToI OT Neperpy3skun, paboTato-
Wer No NPUHLKNY OrpaHr4eHnA Makcu-
ManbLHOrQ BLIXOAHOINO TOKa, NOOOWNAET
pPACCYMTaHHbIA Ha TOK Harpy3kn oT 0,5 A.
CnepgyeT y4ecTb, 4TO NPW Pa3OMKHYTbIX
KOHTaKTax KHomkM SB1 ycTpoicTeo no-
TpebnaeT Tok 0,02 A.

MpoBOO NMUTAHWMA, KOTOPbLIM KOMIIEK-
TOBANOCHL 3apAAHOE YCTPOMCTBO ANA 3TOW
anekTpoBpWTELI, MMEET Manoe cedeHue
NpPoBO4Aa NO MeAW, NO3TOMY OT HEro uene-
coobpa3Ho WCNONb30BaTh TOMLKO LWTE-
Kep, a NPOBOMA 3aMEHWTEL APYrUM — ABYX-
KUBHBIM C CeveHnem no mean 0,5 mm”
Kaxpaas, AnuHOR 0o 2 M.

WUIMOIVHUKRVH — .OUTvd..
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NMpegnaraemeiii TepmomeTp cobpax Ha Arduino Nano v.3 n ceeTo-
AaAuofgax ¢ nukcenbHoW agpecauyuven WS2812B. Takoe ycTpoHcTBO
MOXHO He cnewa cobpars 3a ABa-Tpu Bewyepa, NMPUYEM JIbBUHaRA
aons spemeHun Gyget norpadeHa Ha MOMCK MaTepuanos u pabGorel,
CBfA3aHHbLIE C pe3K0ii NeHoKapToHa, PUCOBaHMEM M PacnevyarbiBaHn-
eM Ha NpUHTepe LWWKansl Temnepartypsl, ckienBasnem u obgymeiBa-
HueM BHewHero Buga npunbopa. Cé6opka 3NeKTPOHHON 4acTH W NpPo-
rpammupoBaHue, 6narogaps cpege Arduino IDE, moryt oka3arbcs

NMPUATHBIMU U ﬁ'bl'CprlMH.

a cTpaHuuax xypHana "Paguo” v B

MHTepHeTe MOXHO HaWTM Hemano
KOHCTPYKUWit TEPMOMETPOB, B TOM Ynucne
KOMHATHbIX, ONA U3MEPEHWA TeMnepary-
pel B nomewernun [1—3]. B nopasnqwo-
wem BONblWMHCTBE Takwe TepMOMETPbI
MMEINT UM POBYIO WKaNy — MHAWLMPYIOT
n3mepsaemyio TemnepaTypy B Buae yncna
nubOo Ha CRETOANOAHOM, NMBO Ha KNAKO-
KpucTannmyeckom uHgukatope. OHO M
NOHATHO: pe3ynbTaT U3MepeHus men-
NEHHO M3MEHSIWMXCA NapaMeTPoB nyy-

we npeacTasnATh B UMdpPOBOM BUae.
OpaHako cTapbie nobpble cNMpPTOBbLIE TEP-
MOMETPbI, B KOTOPbLIX TemnepaTypy
onpenensioT HarnAQHo No BeICOTE CTON-
OuWka NogKpaweHHOro cnupTa, Aonroe
BpeMs CNyXunW, Aa W celvyac cnyxar,
BEPON W npasnon. BeiCOkas TOYHOCTHL
M3MepeHns KOMHaTHOW TemMnepaTypsl —
OECATHLIE M COTLIE AONKM rpagyca — 4alle
Bcero He TpebyeTtcs. [OCTATOYHO OTO-
OpaxaTk pesynsTaT B LEeNbiX rpagycax
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Puc. 1

Bo3aHukna moes W3roTOBUTb BHELUHE
MOXOXWIA HA CNWPTOBOW KBasawaHanoro-
BLIA TEPMOMETP, HO C 3/IEKTPOHHON "Ha-
4YuHkoi”. Beibop nan Ha MWKPOKOHTPON-
NepHbLIA Mogyne Arduino 1 Ha CEEeTOANOak!
C NUKCEenbHOW appecauwen. louemy He
MCMNONb30BaHbl ODbIMHbIE CBETOAMOAbLI?
OTeeT NPoCT: ANA MHAWMKALWMK TEMNEpPAaTy-
pul B BblibpaHHOM WHTepBane ot 15 oo
29 °C noTpeboBanocb Gbl CYLIECTBEHHO
YCNOXHWATL NeYyaTHYID nnarty, YTo Beckma
npPoGneMaTu4HO.

Cxema TepmomeTpa nokaszaHa Ha
puc. 1. ina Buayanuzaumvm TemMnepaTypsl
Gbini BoIGpaHLI CBETOOMOOLI C MWKCENb-
HOW agpecauvern WS2812B B kopnyce
Tunopaamepa 5050, koTopble BhINyckaeT
komnanus Worldsemi Co Limited. OT 06b14-
Hbix RGB-cBeTOoAMON0B OHW OTAUYAIOTCA
HAaNU4YMEM BCTPOEHHOW MMKDOCXEMbl Y-
paeneHns. TpéxkaHansHsiM LW-koHTpON-
nepomM MUKpocxemMel ceeToguoga WS28128
yNPAaBNaIOT NO OOHOMY MpoBOAy. Y 3Tux
CBETOOWMOA0B YeTbipe BbiBOAA: ABa — NW-
TaHusa (+5 B 1 obwmid) 1 aBa BRIBOAA YN-
paenenus (Bxon DIN 1 Bbixop DOUT). Noa-
KNIO4aT CBETOANOALI APYr 3a OpYrom.
Ynpaenaiowmuin curHan ot Arduing nocTy-
naeTt Ha Bxop DIN nepsoro ceerogmnona.
Beixop, DOUT aToro ceetoavona noaxno-
YEH K BXOOY CNeaylowero aa Him. M Tak oo
nocnegHero CBeTOAMOAa, BbIXOA KOTOPOro
HUKyaa He nogknioyeH. Ha exoa DIN nep-
BOro CBeToagMoga ¢ Beixopga D3 Arduino
nocTynaeT nocnenoBaTensHOCTb MPRMO-
YrONbHBIX MMNYNLCOB ¢ YacToTon 400 KL,

MN3MeHeHMEM CKBAXHOCTM MMNYNLCOB
koaumpyoT nor. 1 n nor. 0: ecnu gnutens-
HOGTb MMNynbCa NpeBbIWAaeT AnMTEeNb-
HOCTb Cneayioleil 3a HUM Naysbl, — 37O
nor. 1, ecnn xe HaobopoT, — nor. 0. Maysa
LAUTEeNEHOCTEIO 50 MC MHUUManuanpyeT
MUKPOCXeMy CBeToauoaa W pazgenset
mexay coboit 24-paspagHble NOCHLINKK.
Koutponnep ceerogmona HL1 cuuThiBaeT
nepey 24-paspagHylo NocneaoBaTenb-
HOCTb, B KOTOPOW cogepxuTca nHdopma-
LKA NO Kaxa0My M3 TPEX KaHanos (BOCEMb
pa3psaos Ha kaxabiii uset). OcTansHblie
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WMMYNbChI NOCNE UMMYNLCE MHUUWANKU3aUWK NDOXOOAT |

Ha eeixon, DOUT, ¢ koToporo cneayowan 24-paspsaHas
nocnegosarenbHocTe nocTynaeT Ha Bxog DIN konTpon-
Nepa BTOPOro CBETOAWOAA W TAK ganee, A0 NOCNeaHero
ceetoguona. Yrobel oTobpa3nTts Ha Bcex 15 ceeToguo-
[ax TOT Wni MHOM uBeT, HeobxoanMo nepeaate 24x15
Paspaaos, PasaenEHHbLIX CUrHaNoM MHULMaNM3aum.
Nns dopmuposanns HeobxooWMOW nocnenosa-
TENLHOCTW WMNYNLCOB, NPEAHa3HA4YeHHLIX Ana yn-
paBneHus ceeToamopjamu WSZ2812B, npurmeHEH
moaynb Arduino Nano v.3 v ncnonssoeana Gubnuore-
ka FastLED [4]. BubnuoTeka noasonser ynpasnarb
CBETOAMOAaMKW C NMKCENbHOW agpecaunei n oTaenb-
Hbivk WKW-koHTponnepamu (WS2811, UCS1903),

NPOU3BOAWMMBIMW PA3HBIMKA KOMNAHWAMK. s I'IO,EIpOﬁ- |

HOW WHdopmauveid o GUBNMOTEKE MOXHO 03HAKO-
MWTLCA Ha caiTe [4].

Mporpamma Hanwucana B cpene Arduino IDE sep-
cumn 1.8.2 [5]. Kpome FastLED, wcnonk3oeaHsl 6ub-
nuotekn Arduino-Temperature-Control-Library [6] w
OneWire Library [7]. C w“x nomouibio ynpoulaeTtcs
GparMeHT NporpaMmel AN8 ONpoca Aardyuvka Temne-
patypel DS18B20 (BK1).

Hatynk Temnepartypsl BK1 nogknioyéd K BbiBOOY
D12 Arduino. Nocne nHUMUManM3auuKM gatyvka u ero
onpoca GOpPMMPYETCA NOCneaoBaTenbHOCTh WMM-
NyNLCOB, KOTOpas nepepaéTtcs ¢ Buleoga D3 Ha uens
nocnefoBaTenbHO BKJIOYEHHLIX cBeToanonos. B
3aBMCUMOCTK OT TEMNEPATYPLI 3axkuraeTcs onpeae-
NEHHbIM UBETOM TOT MAW MHOI CBETOAWOL B NHENKE.
Npu Temnepatype merswe 15 °C wnm ebiwe 29 °C
ceetogwonsl HL1, HL15 6yayT cBeTUTLCH uBeTOM,
OTNMYHBIM OT BbiOpaHHbIX paHee ANA HKX.

C ewisoga D9 Arduino Ha TpanaucTop VT 1 noctyna-
eT curHan 4actotoit okono 500 My, 1 ckBaxHOCTLIO 4.
B uenb ctoka TpaH3aucTtopa VIT1 BKnO4YeHa CBeTo-
OMOOHAs NeHTa C HanpaxedHwem nutadus 12 B,
COCTOSLAnA M3 CBETOAMOAO0B G LBETOBOW TeMneparty-
poid 3000 K u Mcnonb3ylowascs ana aekopaTMeHON
NOACEBETKW LKAkl TeMNepaTypbi.

NoTtpebnaemblid Tok no uenu +12 B He NnpeeblwaeT
100 MA, no uenu +5 B moxeT 6biTb o1 30 go 700 mA
(Bonbluee 3HaYeHWe — B CNy4ae nHAMKaLmn Temnepa-
Typbl CTONBWKOM BKMIOYEHHBIX CBETOAMOAOB, 8 He
O[HWM, KaK CAEeNaHo B 3TOM YCTPONCTBE).

Mpu nepeom BKNIOYEHWK 3aNYCKAETCA NporpaMma
TecTwpoBaHma ceetoguopnoe  HL1—HL15. Mooue-
pénHo, HavmHaa ¢ HL1 u 3akanymean HL15, Ha kax-
[0M 33XUraloTCA U racHyT KPacHbLIA, 3enéHbiii u Ch-
HWIA KpUCTanNLl CBeTOANON0E.

TepmomeTp cobpaH Ha neyaTtHoW nnate 3 Gon.L-
TMPOBaHHOINO C OAHOM CTOPOHLI CTEKNOTEKCTONUTA
TonwwmHol 1...1,5 mm. YepTEx nnaTbl nokasaH Ha
puc. 2, pacnonoxeHwe 3NEMEHTOB — Ha pMc. 3.
®oTo BapraHTa coBpaHHOM Nnatel NPeacTaBNeHo Ha
puc. 4. Moayne Arduino BcTagneH e Asa OQHOPAOHBIX
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Puc. 4

rHeanosbix pa3séma PBS-15R. Jluuesasa naHenb, Ha
KOTOPOIA pacrnonoxeHa LWwkana TemnepaTypel, W3roToe-
neHa M3 NeHoKapToHa TOAWKWHOR 5 MM. Ha npozpa4Hon
MaToOBOW CAMOKNEIOWEenca NNEHKE C NOMOLLLIO nasep-
HOro NpUHTEpPa Hanedatadsl uMdpsl ot 15 go 29, koTo-
pbie ABAAIOTCA WKaNoOAW Temnepartypsl. PaccTtosHue
Mexay ceetToguogamu WS2812B eeibupaetca vexoas
W3 PaccTOAHWMA MEeXZy CBeTOAWO4aMWu CBETOAMOOHONA
NEHTBI TaK, 4TOGbI OAHM K APYrue pacnonaranuce B paf.
JNlnueByid naHenes NPUKNEWBAKOT K NeYaTHOW nnarte,
npeagapuTeEnLHO NPOpPes3as B cepeanHe NpAMOYronb-
HOe oTBepcTue pa3amepamu 38x18 mm ang Arduino.
TepMoMeTp B AEACTBMM NOKA3aH Ha pUC. 5.

HecmoTpsa Ha TO 4TO TEPMOMETP NOAY4MNcs OYeHb
NPOCTLIM, B0 MOXHO LUE YyNpOCTUTbL, Hanpumep, OTKa-
3aTbCA OT NOACBETKWM CBETOAWMOAHOW NeHTOW. B aTtom
cny4ae Ha nNnarte He ycTaHasnueaoT TpaH3aucTop VT1 u
peaucTtopsl B2, R3. EcTb y 3TOr0 yCTpOWCTBa BO3MOX-
HOCTb MOAEPHU3aUMK. B aBTOpCckOM BapuaHTe Temnepa-
TYPY MHOMUMPYET NMWb OOWH BKIIOYEHHbIA CBETOOVOL, a
MOXHO CAENaTE MHAWKALMIO NMHERKOR BKNIDYEHHbIX CBE-
Toguopnos. MNoTpebyeTca NuLb NOOKOPPEKTUPOBATL NPO-
rpaMmy, OfIHaKo B 3TOM Cly4ae yBenuuutca notpebnae-
MBI MO Lenu +5 B Tok. HegocTatkom yCTpOcTBa MOXHO
CHMTaTb ABa HanpsxeHus nutadua: +5 B n +12 B, 3tor
HEeOOCTATOK MOXHO YCTPaHWTL, NUTas TEPMOMETP
HanpsxeHwem +12 B, a +5 B nonyyate C NOMOLWEO CTa-
BununaaTtopa 7805 wnu ananoruyHoro. Yutute, yto ctabu-
nu3atop HeoBxoanmo ByaeT yCTaHOBWMTL Ha TENNOOTBOA
NAOLLAAbIO He MeHee 20 oM.
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MerommeTp o 200 MOm —
NPUCTaBKa K MyNnbTUMETPY

C. F’MUBUH, r. Mockea
B [1] asTopom 6b1n1a npegnoxe

Ha npocTan npucraBKka K MynbTH-

merTpam cepuii M-83x, DT-83x, pacwuupsowas npefesn naMepeHus
conpoTueneHnii peauctopos ao 20 MOm. B qopaboraHHOW NpUCTas-
ke aror npegen ysenundex go 200 MOm.

xema gopaboTaHHOi NPUCTaBKKM NPW-

seneHa Ha pwc. 1. Jopabotka mc-
XogHOro BapwaHTa [1] KOCHynach BBefe-
HWA Nepek4aTens nNpeagenos Mamepe-
HMA SAT v QONONHUTENBEHOrO PEe3ncTUB-
Horo penwtens. Kpome Toro, yoaned pe-
nuTenb Ha ebixone OY DA1.2, 410 No3BO-
nuno Bonee TOYHO M3MEPATL CONPOTUBE-
HWE PE3NCTOPOB CONPOTUBAEHWMEM MEHb-
we 2 MOmM, 0 4ém ByaeT CKa3aHo HKE.

K BblB. 8 DA1--—

napax Ha TO4HOCTb M3MEPEHNA He

PRIOT NOTpebnaemMbid TOK, KOTOPbLIA He
OOMKeH NpeBbiwaTe 3 MA, a 3areM noa-
KNIOHAK0T K MyNbTUMETPRY.

Hanee npoeoaaT kanubpoeky. Hadats
MOXHO C I0B0ro NONOXEeHWs Nepeknoya-
Tens SA1. Ha npepene 200 MOM k rHéa-
pam XS1, XS2, "Rx" nogknio4ainT peauc-
TOp COMPOTUBNEHMEM HECKONbLKO AECAT-
KOB MEraom, KOTOpOE 3apaHee M3MepPeHo
C norpewHocTeio 1 %, wan NpUMEHSIOT
PE3NCTOP G TAKMM XE Knaccom TOYHOCTK.
NopBopkoi peavwctopa R3 pobueatotca

gnuAeT. Mepeknoyatens SAT — !
OBUXKOBbIA SS12D07 unu anano-
rM4HbIA ManorabapuTHblit. Peanc-
Topbl R8, R9 MOXHO NPUMEHUTL C
fonee NOCTYNHLIM HOMWUHANOM
conpotuenedna 10 MOm, a R7,
R10 — 2 MOwm. B atom cayuae He-
0BX0OMMO M3MEHUTE U HOMWHANbI
pesuctopos: R1 — 1,1 kOm; R3 —

R6 XS2

Puc. 1

B BepxHem No cxeme nonoxe-
HWW Nepexnoyarens SA1 npegen
namepena — 200 MOm. OH 3a-
OaH  penuTtenem  HanpaxeHuws
R1R2R3. Mpwn HanpaxeHun Ha
sbixone penutena 0,15 B Bbixoa-
HOM (M3MEepPUTENBHBLIA) TOK MCTOY-
Huka Toka (MT) na OY DA1.1 —
0,01 mkA. [laxe npu Takom ma-
oM 3Ha4eHu BydepHbii younn- 3
Tenb Ha OY DA1.2 He okasbiBaer
BNMAHWA HA TOYHOCTb WM3mepe- P 3
HWIA, MOCKONBKY €ro BXOOHON TOK uc.
okono 1 nNA [2]. B HUXHEM NOAOXEHUN Ne-
peknodaTens SA1 npeaen uaMepeHua —
20 MOmMm. OH 3apaH HanpsbkeHuem 1,5B
peauctmeHoro genntens R4R5R6 v BbI-
XoaHbiM TOokOoM WT 0,1 mkA. Tlockonsky
KOHTaKTbl nepekntoyatens SA1 Ha oBoux
npegenax BKNYeHs NocCneaoBaTencHo ¢
BbICOKOOMHBIM pe3auctopom RY, ux co-
NPOTUBNEHWE HE OKa3biBaeT BAWSHWA Ha
TOYHOCTb U3MEPEHMWIA.

Yeptéx nnaTel NokasaH Ha puc. 2.
dnemeHTHan 6a3a NPWCTABKM OCTaNach
npexHeit. Peanctopsl R7, R10 1 R8, R9 ana
YMEHbLEHWA NOrpelwHocT M3MepeHns
cnenyet nopobpats napamu ¢ pa3bpocom
He Bonee 1 % (4em mMeHblue, Tem nyywe).
OTKNOHEHWE OT HOMWHANBHOrO 3HAYEHUS B

J: E K BbiB. 4 DA1

=

81 ,

S

ce

S .

18 kOm; R4 — 20 kOM; R5 — 9,1 kOm; R6 —
910 Om. MNMpr 2TOM HANPSKEHWA HA Aenu-
Tenax, 3aganue Tok namepeHus y KT,
BbynoyT cooteetrcteernHo 0,1 n 1 B. MNMocne
MOHTaxa nnaTy cnegyer TwaTtenbHo o4nc-
TWTb CNMPTOM OT dnioca.

Mpu paboTe ¢ NPUCTABKONW Nepexnioya-
Tens poga paboT MynsTUMETpa yCcTaHas-
NMBAKOT B NONOXKEHWE N3MEPEHNA NOCTO-
AHHOro Hanpskedua "DCV 2000m”. MNe-
pen kanubpoekoi BO nabexaHue Bbixoaoa
M3 CTPOA BHyTpeHHero crTabunuaatopa
+3 B AU npuctaeky cHa4dana nogxknio-
4aKT K AaBTOHOMHOMY UGCTOYHWMKY MMTaHWA
HanpaxeHwem 3 B (MOXHO MCNonb30BaTh
[Ba ranbBaHW4ecknx anemenTa no 1,5 B,
COEOWHEHHBIX NOCNEA0BAaTENLHO) M M3Me-

1+ C1 g
2,2 MK X
x20B Xf1
DA1 MCP6B02-I/P R2 R10
XP1 R4 R7 1 c1
"NPNC" 0—{ l_q. o—| I—l'.l - ] o +
Rg o o
SAT o % o DM xp2
XP2"VOmA" E BE % XP3
o2 xs1x520
XP3"COM" R1 R3 RS e9
Puc. 2
E2 e | . £ COOTBETCTBYIOWMX NOKA3aHWA Ha
uHauKaTope MynbTumeTpa. AHano-
rmyHo nogbopkoir peauctopa R6
D - EED - r AOBUBAIOTCH HYXHBIX MOKA3aHWIA Ha
npegene 20 MOmM, noaknoYUB K
el rHéanam "Rx" peancTop conpotue-

neHWemM HeckoNbko meraom. Boa-

MOXHO, noHanobwtcs noabop pe-

. 3ucTtopoe R1 u R5. Ha stom Hana-

KWBaHWe 3akoH4eHo. Mpn namepe-

. HAW  CONPOTUBNEHWA, MEHBLLUWX

. 2 MOwm, nepexnwuarens poga pa-

60T MOXHO MepeBecTV B NONOXEe-

Hue "DCV 200", npu aTom npenen

namepenna ¢ 20 MOmM nameHnTca Ha

2 MOM. BHelWwHWid BKMA NpUcTaBKK Noka-
3aH Ha puc. 3.

NUTEPATYPA

1. FnuBun C. MerommeTtp — rNpucTaska K
mynsTUMETpY. — Pagwo, 2015, Ne 5, ¢. 53, 54.

2. MCPBO1/1R/2/3/4 2 7v to Bv Single
Supply CMOS Op Amps. — URL: http://ww1.
microchip.com/downloads/en/DeviceDoc/
21314g.pdf (01.05.17).

or pegaxkyun. Heprexir nedarHon nnarsl
8 thopmarax Sprint LayOut 5.0 u TIFF umeloten
no aapecy ftp://ftp.radio.ru/pub/2017/
07 /megomm.zip Ha Hawewm FTP-cepsepe
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A. MAMUWYEB, n. Watanoso CmoneHcKoui 061.

. KCnepuMmeHTupys ¢ nnaroi Arduino
~ Uno v camopensHeiM akyCTUHeCKUm
0AaTHNKOM, BCMOMHWN O CBOEH MPOLUNoii
KOHCTPYKUMK "TaHuylouwmin Yenosevex”,
onucaHne KOTopoi onybBnukoBaHo B
okTAGPLCKOM HOMEpPE XypHana 3a 2004 r.

+50 -
HLY S R51 k
4y 0~
=
HL2 /;I
Tl e Obuvis = ()
HL3 7
o S
RS
HLa R6 100
4<) 4
PR
HLS /7
(i
)
HLE
Puc. 1 }{}/ P
Ha .53, 54. Pewun, 4To AOBONLHO R11«k H/ H/ R7 1x
MHTEPECHBIM NPAKTUHECKIM NPUAOKE- 1 NS 1]
np-=
HWEM ONS 3BYKOBOrO AaT4MKA MOXEeT 7,
CTatb CaMOAENbHbIA CBETOAWOAHLIA R21x H/ HL/'? R8 1«
MHOMKATOP, HAMOMWHAKLWNWA KOHTYP S, . . 5SS,
yenoeeuka (pwuc. 1). Ons ero peanu- NH = HL11 A,
HL12 A
3aumn nNoHagobuTcs ecero 14 ceeTo- R3 1k / / RS 1k
AVOAOB NPOU3BONBHOMO LIBETA CBEYE- g @ ESY, . ! . BNy
HWA, NpuuéM 13 — B NPAMOYroNbHOM HL13
Kopnyce u oauH — B Kpyrnom. Cxema R41 « /;’ HL/? R101«
TAKOrO WHAMKATOpPa nokazaHa Ha
puc. 2. Ceetogmogbl HL1—HLE6 — np -
"CTaTHHLIE”, T. . OHW CBETAT NoCTO- Puc. 2
AHHO, UMUTUPYR HEMNOABMXHOCTH
ronosel 1 Tena yenoseqka. Oc- . I . I l .
TanbHbIe pa3buThl Ha YeTkIpe na- e T sl = e
pbl M NPY NEPEKMIoHEHNN MMK- L =] et I

TURYIOT ABWXKEHWA HOT W PYK Ye-
noee4ka. Mopagok pasmeLleHus
CBETOAMOOOB Ha nnate WNo-
cTpypyeT puc. 3. Tak, ecnu Ha
xofe "nesan Hora" (JIH) HW3-
KWA YDOBEHb, BKIKOMEH CBETO-
avon HL10 (neeaa Hora ¢puryp-
kK nogoruyTa). MNpw Hanu4UKM Bel-
COKOro YPOBHA 3aropaeTcs Cee-
Togwog, HL9 — Hora pacnpsm-
naeTcA. Bo3moxHble BapWaHTbl
no3 urypku 4enosedyka no-
Ka3aHbl Ha puc. 4, B 4aHHOM Ba-
pyaHTe MHauKaTopa wx ecero 16.

Cxema BCEro ycTpoMcTBa no-
Ka3zaHa Ha puc. 5. Ha TpaHauncTo-
pax VT1 u VT2 coBpaH akyctnie-
cKkuid patymk. Kackan Ha TpaH-
3ucrope VT1 ycunueaer curHan,
nocTynawwwin ¢ mMukpodoHa,
TpaHaucTop VT2 — ceoero poaa
K04, KOTOPLIA NepernioyaeTcs
NPW N3MEHEHWUN CUTHANA U BIJTIO-
yaeT WMHOWKATOPHbLIA CBEToawMOon,

VAN

HL1, KOTOpbIi NOMOraeT BU3yanbHO KOHT-
ponupoBeate paboTty garuvka. Peanctop R4
(MOXHO YCTaHOBWTb NEPEeMEHHBIA) No3BO-
nAeT perynvposaTth YyBCTBMTENBHOCTL AaT-
yika. MpaBnnbLHO HANaXEHHBIA PEXM 0aeT
BO3MOXHOGTh YNPaBNATE MHOMKATOPOM G

pacctoaHua B 7...10 M. B MOMeHT wenyka
MNM rpoMKoOro 3eyka ceetogvog HL1 gon-
KEeH BCNbIXMBATL. VMIAMEHEHWA Hanpsaxe-
HWA Ha konnektTope TpaH3wcTopa VT2
oTCnexwBaeT aHanorosbii Bxon A0 nnatel
moayns Arduino Uno. Korga HanpsxeHwe
pPe3Ko YMEHLLWAETCA (NPWU XNOMkKe), Npo-
rpamma nepexnioHaeT No3bl Henoee4xa.
Ecnn Ha mrkpodoH NofasaTe rpOMKUe
PUTMUYHBIE 3BYKW MY3bIKW, YenoBevek
HauHET "TaHueBaTe” NO4 MY3bIKY, BUTME-
BaTo BLIOMpan OBUXEHWA. YnpasBnser mMm
Hebonbluas nporpamma, 3anMcaHHas B

Puc. 3 i

mMoaynb Arduino Uno. OH NOCTOAHHO KOHT-
' ponupyeT HanpaxeHue Ha Bxoge AQ.
Korga HanpsixeHne Ha HEM YMEHbLUAETCH
Ao 3 B, nporcxoanMT NpoOM3BonLHas cMme-
' Ha noa Yenoseuka. flanee oHa urKCUpy-
eTCA 00 HOBOr0o rpOMKOro 3Byka, HO Ha
Bpems He meHee 0,3 c.

WcxogHblid TEKCT nporpamMmbl (KOTo-
Pblif HA3bIBAIOT CKeTYeM) NPUBEAEH B
Tabnuue.

4

N 7 &

4 N

' 4

CTpOKW, KOTOPbIE HAYUHAKIOTCH C CUM-
Bona //, SBAAIOTCH aBTOPCKMMKM KOMMEH-
TApUAMKA ANA NYHLWero NoHWMaHnA pabo-
Tbl Nporpammel. NMpu koMNuna-
umn (npeobpasosBaHun B Ma-
LUMHHBIA KOO) 3Ta 4acTk TEKCTA
WrHopupyeTtca. Bce komaHabl
OONXHLI 3aKaH4YMBATLCA TOY-
KOW G 3anATol, ecnm wux HerT,
npyv  KOMNUASLAKW  NONY4UM
coobieHne ob owwrbke.

Komanpa unsigned int &
NepBoid CTPOKE yKa3biBAET Ha
TN nepemeHHoil. B paHHOM
cny4ae uMs NEPEeMEHHON — X,
M BHa4vane e npuMceavBaeTcH
3HaveHwe 0. Korpa B nporpam-
Me BCTRETUTCA CTPOKA C nepe-
MEHHOIA X, BygeT ucnons3osa-
HO 3Ha4YeHWe, ykasaHHoe pa-
Hee. B Hauane niwboii npo-
rpaMmbl  xenatenbHo 00b-
ABMTL BCE NEpemMeHHbIe 1 yKa-
3aTb WX HAYaNbHbLIE 3HAYEHWA.

Void setup() — o06fAza-
TeneHbIn  aTtpubyTt  nwboro
cketya. 310 hYHKUMA Bbi3bIBa-
€TCA OQMH pa3, Koraa crapTyeT
CKETY, NOCne Kaxaon nogadu
nuTaxns nnm cobpoca. Mcnons-
3yeTcs AN MHULManuaaunmv
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pinMode (6, OUTFUT). //maman
digicalirice (6, LOW) ;
pinMode (7, OUTPUT); //manman
digicalWrite (7,LO0W)
pinMode (8, QUTPUT): //maman
digicallirice (8, LOW) ;
pinMode (9, OUTPUT): //maman

digitalWrice(9,L0W);

CMIHANa WA JePpOH Pyrm /
curHana XA npasoi pyrm |/
CMIHANA N4 NeBOM HOTM J/

CHPHANA JUIA Dpasoi HorM /

pinMode (A0, INPUT); // mogromeiemice naTw4mMna/

volid loop()
|

x=analogRead (A0) ;

1f (x<=650) //ecim SPYKOBOM CHMPHAN NOMY4EH...

|
digitalWrice (6, random
digitalWrite (7, random
digitalWrice (8, random
digitalWrite (9, random
delay(300);
}

)
// Komen /

(0,2))://NCEBNOCHYYaiH0 MEHAEN NOPHMECKOE COCTOAMME BEXOHNOB...
(0,2)):
(0,2)):
(9,2)):
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nepemMeHHbix, ONpeaeneHns pexuMos pa-
60Tbl BBIBOAOB, 3anycka WCNONb3yembix
BubnmoTexk n T. 4.

PinMode(6, OUTPUT); — o014 uHn-
uManu3aunn BLIBOAOB, KOTOPbIE Mbl
6ynem wucnonb3oeaTe kak Bxog (INPUT)
vnu Beixon, (OUTPUT). ®@yHkUMA nmeer
[Ba aprymeHTa: HOMEp BblBOAA, KOTOPLIW
Mbl ByOemM MCnonb30BaTh (B AaHHOM Chy-
yae 3To BbIBOO 6), 1 Ero cTatyc — Bxog,
BbIX0A. TO ecTe 374 KOMaHAa npuceaveaer
BbIBOAY 6 CTATyC BLIXOOA.

DigitalWrite(6, LOW ); — 3anaér co-
CTORAHWE BbIXOAa (B [AaHHOM Cchydae
BbiBOAa 6). ECTb ABa OCHOBHLIX COCTORA-
HWs: oaHo — aTo HIGH, Ha Beixoae Byaer
5 B (norudeckas 1); apyroe — LOW, Ha
eoixone 6Gyper 0B (norviecknr 0).
MNoatomy, 4T06LI 3axeys ceeToanom, HLS,

mmg
@0
131

Ha 3TOM BbLIBOAE A0MKEH BbiTb HWU3KKUA
YPOBEHb.

Void loop() — daktnyeckn ato Teno
camoil Nporpammel, kKoTopaa Oyoer Bbl-
NOMHATLCA BECKOHEYHO NO KPYry, NoKa Mol
HE BbIKNIOYUM NUTaHWE.

B crpoke x=analogRead(AO);
nepemMeHHOR X NPUCBANBAETCA 3HAYEHKWE
B uHTepsane yucen 0—1023, cooTeeTCT-
BYIOWEE HANPAXEHWIO Ha AaHaNnoroBoM
Bxope A0 (o1 0 ao 5 B).

B crtpoke if (x<=650) npowucxoguT
CpaBHeHWe 3HaYeHWA NEePEMEHHOW X C
GUKCUPOBaAHHLIM 3HaveHnem 650. Ecnum
BbINOMHAETCSH 3afaHHoe ycnoewe X < 650,
KOTOPOE HACTYNaeT Nnpu rpoOMKNX 3ByKax,
nporpamMma BbiNOMHAET KOMaHabl, 3aKNI0-
YEHHbIE HXe B DUrypHbix ckoBkax. B naH-
HOM Cnyyae aTo komaHaa random (0,2) —

reHepauns cnydaiHbeix ducen 0 wnm 1.
HYucno 2 — rpadnyHoe 1 NO3TOMY B Avana-
3I0H 3HaYeHWH He BxoauT. Tak Ha BbIxOOax
6—9 no cnysainHomy 3axkoHy ByayT cMme-
HATLCA NOrMYECKME YPOBHW CUrHana.

Kpome To4ku ¢ 3ansToi, Honbluoe 3Ha-
4YeHWe B NPaBoONMCaHUK NPOrPaMM MMET
ckobku { u }. OHW BOMXHBI CTPOMO Nonap-
HO CYLECTBOBaTe B TEKCTE MPOrpammel,
orpaHuynBas onpenenéHHoie eé dpar-
MEHTbI, HaNPUMep, BHYTPEHHEE TENO LWK-
na. MNpowe roeops, Y4ACNO OTKPLITLIX W
3aKPbITLIX CKOBOK JOMKHO COBNaaaTh.

W nHakoneu, delay(300); — 3agepxka.
CnyxuT ANs 0CTaHOBKW paboTel NporpamMmel
Ha 3a0aHHbIN BPEMEHHON MHTEPBAN (B MUN-
nncekyHaax). Mpyu 3TOM COCTORHUS BbIXO-
NO0B (T. . N03a HEeN0BEYKA) HE M3MEHRAIOTCH.

AnemeHTh MHAMKATOPAa pasmMelleHsl Ha
MaKeTHOK KBaApaTHOW NnaTte Co CTOPOHOIA
50...60 MM, ana e€ M3roTOBNEHMA MOXHO
MPUMEHUTL MEeTUHAKG, TEKCTONUT UNK apy-
roM AWanekTpuHecknii matepuan. Ana
BLIBOAOB 3NEMEHTOB CEBEPNAT OTBEPCTUA W
WUCNONL3YIOT NPOBOAHOA MOHTaX C NOMO-
Wb OTPE3KOB N30NMPOBAHHOI0 NPOBOoAA.
Y1066l MCKNIOYWUTE B3aUMHOE 3acBequBa-
HWE CBETOOMOOO0B, WX BOKOBYIO NOBEPX-
HOCTb HAOO 3akpacuTb YEPHOH KPacKown.
Camo ocHosaHwe nnatel Nog Gurypkoit
TaKXe MOXHO NOKPLITL CIoem Kpacku. Jns
MOHTaXa 3NeMeHTOB akyCcTW4ecKoro par-
4uKa NPUMMEHEH OTPE30K MaKETHOWM NaTthl C
METANNM3NPOBaHHBIMK OTBEPCTHAMK. Bee
Y3nbl YCTPOWCTBA NOKa3aHs! Ha puc. 6.

MOoXHO NPUMEHWTL NPaAKTUHECKA NiO-
Bble ManoMOLUHbIE TPAH3UCTOPLI CTPYKTY-
pbl N-p-n ¢ kKo3dduuneHToM nepenaqu
Toka 6a3sbl He meHee 50. MoOCTORHHLIE
peauctopsl — MINT, C2-23, nogctpoey-
Hblin — noBoR manorabapuTHbIA, KOHOEH-
catop — K10-17, K73. Ceerogmnonb —
MANOMOLLUHLIE C COOTBETCTBYIOWER dhop-
MOW KOpMyca W, KOHEYHO, OAMHaKOBOro
ugeTa. [M1TaTe YCTPOWCTBO MOXHO OT CTa-
BUNN3VMPOBAHHOrO 3apsagHOrO YCTPOW-
CTBa COTOBOro TenedoHa MNM KOMNbIoTE-
pa 4epe3 USB-pa3bém. Bee yanbl MOXHO
PasMecTUTbL BHYTPWM MNNACTUKOBOrO KOH-
TeilHepa noAxodswWero pasmepa, Ane
mukpodoHa Haao caenaTe OTEEPCTHE.

HomMuHans pesvcTopoB B MHAMKATOPE
(0,2...2 kOm) MOXHO NnoaoBpaTs IKCNepu-
MEHTaNkHO, MO XeNaemMon APKOCTW CBe-
4yeHun ceetoawonos. Ho He cneayeT 3a-
BbiBATb, YTO MAKCMManbHbI BbIXOOHOMW
ToK BbIxogoB Arduino — 40 mA. B npo-
rpammMe MOXHO M3MEHWTh 3HAYEeHWE KOH-
cTaHT, 3agatowme nopor (650) v sanepxky
(300). CoeanHue nnaTel BMECTe, cornac-
HO cxeme, U noakni4ms Arduino K Kom-
NLIOTEPY, MOXHO 3arpyXaTs Nporpammy,
MCNONbL3YA COOTBETCTBYIOLLYIO Cpely pas-
paboTtku Arduino IDE.

Ot pegakymn. Nporpamma gna Arduino v
BUACOPONIAK, WIMOCTRUPYIOWMA  paboTy
ycTpodcTea, HaxogatcAa no aagpecy ftp://
fip.radio.ru/pub/2017 /07 /chelovek.zip na
Hawem FTP-cepaepe.
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Bopuc CTEﬂAHOB ('RU3AX), r. Mocxaa

B NOGUTEeNLCKOR PAANOCBA3KN HA KOPOTKMUX
BOJSIHAX NPeacTaBUTENLHWL, NPEKPACHO-
ro nona Bcerga beino HemHoro. Noatomy,
HaBEpPHOE, NePBbie COPEBHOBAHWA C MX y4ac-
THEM B HALLEW CTPaHe NPOoLLNK TONLKO He3a-
nonro ao Benukon OTe4ecTBEHHON BONHBI —
B mapte 1941 .

Motom Geina BoWHa, a B 1955 . xypHan
"Panno” npoBen nepesie NOCNEBOEHHLIE
COPEBHOBAHWA XEHLLMH-KOPOTKOBONHOBMKOB
Ha NpuU3abl xypHana. OHW aBHO DbinK ycnew-
HbIMU, U Mbl NPOBOAWIN UX ELUE HECKONLKO
neT Ao Tex nop, noka "opraHM3arops! pagvo-
NOBUTENBCKOro ABUXEHMA" B CTPaHE He OTOD-
Bpany ux y XypHana v He nepegenany Bo BCe-
COI03HLIE COpeBHOBaHMA Ha kyBok E. Cremn-
K0BCKOW. HO ATO BCGE B Aanékom npowwnom. .. A
yxe 8 HoBoWn Poccuu Halw xypHan BepHYNCA K
CTapoin Naee n cran exeroaHo NPoBoAUTL B
mapte YL-OM CONTEST. YyacTHul B HUX He
TAK ¥ MHOrQ, HO 3TV COPEBHOBaHWA Noanep-
KMBAKOT MHTEPEC Y NPeacTaBUTENLHUL, Npe-
KPacHOro Nona K Hatemy yeneyeHuio.

B COpPEeBHOBaHMAX 3TOro ropa B rpynne
YL paguocTaHumii ¢ OAHMM oneparopom”
ny4wen boina Huwa BanHosa (RK3VA) wa
r. Bnagumupa. Ha BTOpOe MEcCTO B 3TOW
rpynne Boiwna Ceetnaxa TenbMuHoBa (one-
patop UAOAXX) n3 cena boryqannl Kpac-
HOAPCKOro kpas, a Ha TpeTee — Hapba Exu-
moBa (onepatop RZ9UWZ) w3 nocénka Kas
Kemeposckon obnactu. Hago oTMETUTE, YTO
pa3speiB NO Pes3ynsTataMm Mexay HUMK Bbin
MUHUMANBHLIA (BCEro No age cexaau!).

B rpynne "YL pagnocTaHuMi ¢ HECKONb-
KUMKW onepatopamu’ Nepesie OABa MecTa y
KOMaH[l, COCTABNEHHbIX W3 BOCNMWTaHHWLL
Opckoi CraHumu 10HLIX TexHkoB OpeHBypr-
ckoi obnacTtu. Ha nepeom MecTe — KomaHaa
{)a,qn(JCTaHLLLm RK8T, B Kompym sxonumul

SINGLE-OP YL 3 RK3PWR 64
4 UNBLWZ 59
1 RK3VA 68 | 5 UD3D 51
2 UAODAXX 66 6 RM3X 51
3 RZBUWZ 64 | 7 RBRKICYA &0
4 EW7L 58 | 8 RB6CF 49
5 RU3XY 57 | 9 RKOAZC 48
6 R9SXX 49 | 10 RK1QWX 30
7 RD3QG 44 | 11 ROSW 23
8 RILN 44 | 12 RZ3DZI 21
9 RLSW 35 | 13 R3MAI 16
10 RAIAGN 19 | 14 RKS3SAl 16
11 ROAFF 10 | 15 RMOC 13
MULTI-OP YL | SINGLE-OP OM
1 RKBT 86 | 1 RL4A 41
2 'ROST 72 1 2 RM4HZ 28 |

YuyacTHuuUbl copeBHoBaHuiA n3 r. Opcka (cnesa Hanpaso) — cToAT Enena
Annesa (R9SBP) n ExarepmHa Bawbynarosa (R9SBO), cmaar ExarepuHa
MananuumkoBa (UB8BSEE), Kcenus Lienkosa u Kcenus lNonyxuuna (UBBSED).

Exatepuna bawbynatosa (R9SBO) u EneHna
Anvesa (R9SBP), a Ha BTOpOoM — kOmaHaa
paavocTadumy RO9T B coctase ExatepuHbl
MananHukoBo#n (UBBSEE), Kcenun Monyxn-
How (UBBSED) u Kcennn Lienkosoin. Tpetoe
MECTO B 3TOW rPyNne 3aHana komadga pa-
nuoctadumn RK3PWR w3 nocénka CnunueH-
ckuin Tynsckol obnactwn. EE onepatopamu
Ouin  Enwaaseta [Monuuwyk, AHactacwsa
Monunwyk n Bepa OcbknHa.

XODOLLIW'O NoALEPKKY KEHCKUM rpynnam
YYaCTHUL, OKa3ann MyX4uHbel — KX Bbino {n0
npucnaxsHsiMm ot4eéram) bonee 60 cnopTeme-
HoB. B rpynne "OM oavH onepatop” Hanbo-
nee aktueHoim Bbin Hukonan Opexoe (RL4A)
13 cena OnbxoBka Bonrorpancko#n obnactw.

A B rpynne "OM Heckoneko onepaTopoe”
XOpoWwo BbiCTynun KONnekTnae pﬁ,[!,MOCTﬂH-
umn ROAK (onepatopul ROAK, ROAAT u
UBOACN) wn3 r. AynHcka KpacHoapckoro
kpas.

MamaTHBIMK  NNakeTkamm  xypHana
"Pagno” otmeyeHsl BK3VA u komaHga RKBT.
Bece YL v nupeps B rpynne OM nonysat
NAMATHBIE KOHTECT-AUNNOMBI.

Mebl Bnarofapum BCex, KTO NPUHAN yyac-
TWE B 3TUX COPEBHOBAHUAX W NPUCHan OT4yeET.
OrpeneHoe cnacubo OM, kOTOpbie CBOWUM
y4acTuem B Hux nogaepxann YL!

Peaynbtathi BCEX Y4YACTHUKOB 3THX CO-
PEBHOBAHMIA MO 3a4ETHBIM rPynNam NpUBeae-
Hbl 8 TaBnuue (MecTo, NO3LIBHOW, pe3ynLTar).

3  RZzZ8U 25 | 20 RK3NWA 14
4 RA4DR 24 | 21 R30R 14
5 UAICUR 23 | 22 UA9R 13
6 R8US 23 | 23 UA3VLO 13
7 RN4SC 22 | 24 RJ3F 13
8 UA3SMU 21 | 25 EUBAA 12 |
9 RA9DZ 20 | 26 RAOWHE 12 |
|

10  RZ9UF 19 | 27 RA3BU 12

11 RU9TN 19 | 28 RX3VF 12
12  RU3VQ 18 | 29 RAOUJ 11
13 RK3SWS 17 | 30 EWBC 11
14  UNSPT 17 | 31 RWAMZ 10
15 RWB3AI 16 | 32 RA3VFF 10
16 RC9A 16 | 33 UCSD 10
17  YL2CV 15 | 34 R&Y 10
18 RA3XCZ 15 | 35 RT2H 9 |
19 UA9SEC 14 | 36 RA3ZRBN 9 |

37 RVGACC 9 |54 RA9YRQ 5
38 RW3X 9 [55 RWOUM &
39 R2GB 8 | 56 RN3FY 3
40 UABART 8 |57 R2EL 3
41 R3LC 8 | 58 RK9AK 3
42 UA6HFI 7 |59 RA3DQP 2
43 RIBCM 7 |60 UA3DER 2
44 R9LM 7 | 61 RzooW 1
45 RAOUBI 7 | 62 4Z5KZ 1
46 RVAMR 7

47 R9QQ 7 | MULTI-OP OM
48 RIND 7 | 1 ROAK 27
49 US4PC 7 | 2 RK3IDXW 9
50 UA3DLD 6 | SWL

51 RAOAY 6 | 1 SP4208 6
52 R8WO 6 | CHECKLOG

53 RW3VWM 5 | UA1AJ, RORG
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KB-ycunurtenb MOLWHOCTH

Ha IRF520

Hukonain MSICHUKOB (UA3DJG), r. PameHckoe MocKOBCKO# 001,

I pepnaraeman KOHCTPYKUWA — 04MH

M3 BApPWaHTOB WCNOAb30BaHWA Oe-
WEBLIX MONEBbLIX TPAH3NCTOPOB B ntobn-
TENbCKOM KOPOTKOBONMHOBOM YyCunute-
ne. KoneuHo, no ceoeMmy npAMOMY
Ha3Ha4YeHWo (nNepekntyaTenu, perynsa-
Topsbl, UBM 1 Tomy nogobHoe) aTu ane-
MeHTbl Bpoae Obl He N0NXHBI UCNONBL30-
BATLCH B NMHEHbLIX yeunutenax. Tem He
MeHee, Kak Noka3sblBaeT NpakTuka, OHW
paboTaT 1 paboTalT OYeHk Hennoxo!
JDoctatodHo npepctaBute cebe nBa
BapWaHTa, Koraa npw HacTpokke anna-
pata B NOBUTENbLCKUX YCROBMAX LLYN
"cnetaeTr" Ha COCEAHII AOPOXKY. Bobl
nMwaeTece OOPOroro SnNemMeHTa cToM-
MOCTbH, ckaxem, B 1000 py6. wnwn
peweésoro — B 50 pyb. Kak rosopst B
peknamHbix ponukax, "Tlo4yeCTBYWTE
pasHuyy...!". B aTOM ecTb, noxanyi,
OCHOBHAs NPUYMHA MHTEpeca K ycunu-
Tenam Ha TpaHaucTopax cepuw IRF B
panwnoniobuTtensckoid cpene. MNpu aTom
BPAL N KOPPEKTHO CPaBHWMBATb TpaH-
aucTtopsel cepuk IRFxx No 4acTOTHBIM,
NAHEAHbIM, OMHAMWYECKMM XapakTepu-
CTHKam ¢ NonNynpoBOAHWKOBLIMK NpUB0-
pamu, cneunansHo NnpeaHasHa4YeHHbIMK
ON8 NUHERHbIX yCUnuTenei B LWNMPOKOM
AuanasoHe 4acToT (N0 NOHATHBIM Npw-
yrHam).

Kak-T0 8 pyku aBTopa nonan HOBbIA
vtanbaHckuin Cu-Bun ycunutens "KL-60"
(27 MTu, 60 BT) B Kpacveom manoraba-
PUTHOM KOpNyce-TennooTBOOEe pa3me-
pamu 110x110x40 mm. Mpyu ucneiranum
0Ka3anock, 4to 6onbwe 30...35 BT you-
nuTens "BbiAaTh” He MOXeT. A nocne ero
"HEeCAHKUMOHWPOBAHHOW" NPOBEPKW Ha
OpYyrux guanasoHax OH NonpocTy cro-
pen. He nponapats xe [obpy, pewun q
M caenan B ero Kopnyce ycunutens Ha
Bce nwbutensckne KB-puanaszoHel ¢©
BbIXOAHO MOWHOGTLIO 50 BT v ¢ Anana-
30HHbIMKW @HY. [Ons ero packavyku
0OCTATOYHO MouwHocTK 5 BTt moero
"noxoaHoro” TpaHcusepa Elecraft KX3.
Kpome paboTel "3 nonein”, MOWHOCTL B
50 BT nokazanacb MWHMMaNbLHO AQcTa-
TOYHOW ANS packa4dku NamnoBbiX YyCUnm-
Tenein npw pabote B COPEBHOBAHWAX.
Takum 06pa3om, TakoA ypoBEHb MOLLL-
HOCTW npegnonaran ABOAHOE HasHavye-
HWe 3Toro "Aesaiica”: ycuneduwe 8 10 ob
B NOXOAHOM BapwaHTe nNpwv Manbix mac-
ce, rabapMtax W NUTAHWA OT OTHOCK-
TENLHO "CKPOMHOR™ aKKYMYNATOPHOMN
farapewn (MakCcUMankHbIA TOK Ha nepeaa-
4y — TPaHCWBEpR NAC YCUAUTENb NpK-
mepro 10 A npwn Hanpskennn 13,8 B), a
TakXe BO3MOXHOCTb WMCMNOMNb30BaHUSA C
namnoBsiM PA. 3170 pano AONONHUTENL-
HbIA CTUMYN ONA ero M3roTOBNEHWA, Tax
kak Gonee mowHbie PA y MeHs yxe
Obinn.

3aberas Bnepén, xo4y ckasaTb, 4TO
coBcem He obn3atenbHo “"BnnxmsaTtb”
KOHCTPYKLWIO B KOPNYC CTONB Manbix
pasmepoR, TaK Kak AOCTaTOMHO NAOTHLIA
MOHTaX — eAWHCTBEHHOE HeyaoBCTBO, C©

KOTOPLIM MNPUWAOCE GTONKHYTBCA MNpW
ero W3roToBneHuK. BnonHe BO3MOXHO
NPUMEHWTB KOPNYC C TEnnoOTBOLOM
4yyTb GonbwKnx paamepos Ang 6onee ceo-
HoaHoro mouTaxa. lNpw 3aTtom, ecte-
CTBEHHO, TEnnooTeod A[onxeH obec-
ne4neaTs 3QMEKTUBHYIO pacCenBaemyo
MowHocTe 50 BT 6e3 npuHYOUTENBHOTO

peHcatop C40 ynydqwaeTt "npoxogHoii”
KCB ycunutens, ocobeHHo Ha BY-ana-
nazonax. MNpu BKIOYEHUN NWTaHWA Kac-
Kap asTOMaTW4YeCKoro nepexoga Ha
nepepady (BY VOX), BBINONHEHHLIR Ha
anemeHTax VT7, VT8, VD13, VD14 u pene
K5, roTtoB k paboTe. Kak Tonbko Ha BXoa-
HOM pa3bEéme NOABUTCA CUrHAnI MOLY-
HocTeio 0,1 BT 1 Bonee, cpaboTtaeT pene
K5 v ycuauTene nNepengeér B pexum
"nepepnava”, aaropmtca ceetoamon HLG
“TX". Mpwn 3TOM BXOAHOW CUrHan 4epes
KOHTaKTel pene K5.1 nocTynut Ha nep-
BUYHYIO 0BMOTKY TpaHcgopmaTopa T1, a
BTOpas rpynna kKodHtakToe pene K5.2
COEOWHWUT BBIXOA younuTena (Bhixom
®HY) ¢ BbIXOOHBIM pasdbémom XW2.

+ Ful 104 SAT,ON-OFF"Y 5 7" [
< % + < 7,

13,88 - _L: o1 /RZK
13T Tl [ 2

"

R12 12K
D) :
HL 7. Pwﬁi'-HI

*168  spz .OW” 4 K esieody “+" koHo-pa C38
+ 21
X
R34 100 K
I
SA3 T - -
8 ¥ & g‘ 2

vri-vig 86337
8c3z7

vTg9-vint

HI!:E, rflle m’f Httl

VDZ-vD15 IN#I48B
HL1-HL7 AN3076M

VTi2 VTI3 IRF520

Puc. 1

06ayBa M B HECKONbKO pa3 MeHbLYIO Npur
WCNONbL30BaHUKM HEBONLWOro KOMMbLIO-
TEpHOro Kynepa Ha Hanpsaxedue 12 B (B
3aBMCUMOCTM OT €ro NpPou3BoaUTENb-
HOCTH). Yeunutens cobpaH no knaccuye-
CKOA OBYXTAKTHOM CXxeme Ha AByX TpaH-
anctopax IRF520.

PaccmoTpum  paBoTty  ycunuTens
MOLWHOCTK, CXema KOTOpOro npyueejeHa
Ha puc. 1. Korga nutaHue Ha yecunnTens
He nogaHo (nepeknwoyatens SA1 pa-
30MKHYT), BXOOHOW pa3bém XW1 4epes
KOHTakTel pene K5.1 u K5.2 coeguHén ¢
BLIXOOHLIM pastémom XW2 1 ycunurtens
HaxoguTca B pexumMe "obxon”. KoH-

Bpema oTnyckaHus BY VOX w, cooTteer-
CTBEHHO, BPEeMsA nepexoa ycunuTtensa B
pexumM "NpUEM” 3aBUCWUT OT EMKOCTU
KoHpeHcaTopa C38. MoaTtomy B pexuMe
SSB xenatenbHO 3TO BPEMS YBENUYAUTD,
4yToObl B May3ax GuICTPO MEHFIOLLErocs
ronocoBOro curHana ycuauTens He ne-
pexogun B pexum "npuém”. Aina atoro
nepeknwyartenem SA2 napannensHo C38
noaknyaeTca koHgeHcatop C2 ¢ pas-
PAAHbIM pe3ucTopom R34,

Cnocob nepeBoga ycwnuTens Ha
nepegavy ¢ nomows BY VOX umeer
HEepoCTaToK, CBA3aHHLIA C HEKOTOpPOn
3afepKKOi N3-3a 3apaaku KOHAEHCATO-



pOB 3agepxku. MNpu 3TOM TPaHCUBED BO
BpPEMSA NEPEKNIOYEHNA HEKOTOPOE BpemMs
HaxoauTca Be3 Harpy3ku. O6blMHO, K
KaKuM-TO HEraTvBHbIM NOCNEACTBUAM
3T0T 3pPekT He MPUBOAWT, HO ECnu
HeobXoAMMO, YCUANTENb MOXHO KOMMY-
TUPOBATE CTAHQAPTHLEIM cnocobom —
curdanom PTT ot TpaHcusepa (coenw-
HeHwre koHTakTa X1 ¢ obwwm nposogom
B pexwume "nepepa4a”). [lna atoro cny-
AT NoKasaHHbIe NYHKTUPOM 3NEMEHTHI
VD15, C46, X1. Ecnu ucnonssoeaHue BY
VOX He npepycmaTpuBaeTcsa, aetanu,
BXOOALWME B 3TOT Kackag, MOXHO He
BnaveaThb.

KniouyeBoit kackaj Ha TpaH3ucTope
VT9 cnyxuTt Ons nogavv HanpsxeHws

kadectee K5 npumeHuTe Gonee "mep-
NeHHOe" pene ¢ BpemMeHeM nepeknve-
HuA 6...7 Mc (cTaHpapTHoe BpemAa cpa-
paTeiBaHMa ana GonbWWHCTBA pene),
8MKOCTh koHaeHcaTopa C5 cnepyer yee-
nuynTe 0o 100 mkd.

Tok NOKORA Kaxa0ro U3 TpaH3ncTopos
VT12,VT13 — 125 mA 1 nogoepxueaer-
CcH Ha 3TOMm ypoBHe addeKTUBHOW W Npu
3TOM O4Y€Hb NPOCTOW CUCTEMON TEPMO-
ctabunu3aumm Ha 3nemeHtax VT10,
VT11, VD9—VD12, 3aMMCTBOBAHHON U3
ycunutens koHcTpykumn W6EJL. Ouoab
VDO, VD10 ponxHbl OblITe 3akpenneHsbl
cBEPXY Ha kKopnyce TpaHawcTopa VT12,
a nuoabl VD11, VD12 — Ha kopnyce
VT13. WBJL coseTyeT npuknents Anoasbl

TpaHaucTopsl VT10, VT11 He gonxHbl
WMETL HEenoCPeACTBEeHHOro KOoHTakTa ¢
TENNOOTBOAOM W KPENATLCA HA HEKOTO-
pPOM PacCTOAHWK OT HEro 3a CYET CBOMX
BbIBOOOB. [MoACTpOEYHbIMKM pe3ncTopa-
mu R18 11 R20 ycTaHaenMBaloT TOK NOKOA
VT12 u VT13, npu 3TOM HanpaxeHue Ha
WX 3aTBOpax perynupyercsa B npegenax
+3...4,8 B. YT06b!I COBUHYTL 3TOT CEKTOP
B Ni0BYyl0 CTOPOHY, HYXHO W3MEHWTb
COMNPOTUEBNEHKWE PEe3nCTOpPoE R15 wunwu
R16 cooTBEeTCTBEHHO. 3TO MOXEeT oKa-
3aTbCA HeobBXoauMbLIM B Cly4ae npume-
HEHWA BbIXOOHbIX TPAH3UCTOPOB C ApY-
rMmMiy napameTpamu, oaHako GoNblIWH-
CTBO MOMEBbIX TPAH3UCTOPOB HaYMHAKT
OTKPLIBATLCH NPK HANPAXEHWW 3aTBOP—
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CMELLEHWS HA BLIXOAHLIE TPAH3NCTOPLI B
pexume "nepepada”. Ha ero Beixope
yctaHoeneHa uens R14, C5, kotopas
ofbecneynBaeT 3agepxky okono 5 mc
noaa4y CMeLLeHWs Ha 3aTBOPbl TPAH3WC-
Topoe VT12, VT13, 4yto obneryaet pabo-
TY KOHTaKTOB pene K5.2, nogknio4aroumx
aHTeHHY K BbIXOAY ycunutena. BY-cur-
Han NOSIBUTCH Ha 3TWMX KOHTakKTax 4yTb
noaxe, 4em cpaborvaet pene K5, ma-3a
TOro, 470 BPEMA 3amMblkaHWs NOGNeOHWX
cocTtaenseT 3...4 mMC, a Bpems 3aepxKu
nogayu cmelleHua okono 5 mc. Ecnu B

K KOpnycam TpaH3wuCTOpPOB, HO @ orpa-
Huyunca noarubaHuem BLIBOOOB AWMO-
noe 1 pesuctopor (R29, R32), uTobwl
OUOOBI NPaKTUYECKW NeXanu Ha Kopny-
cax, Tak Kak He UCKN4Yan BO3MOXHOCTb
3aMeHBI BbIXOOHBIX TPAH3UCTOPOB, CBS-
3aHHOW C BBIXOOAOM nOCNegHWX w3
cTpoda. Ho 3toro He nNpou3owno, u
OMoabl No-NpexHemy "nexart” Ha Kopny-
cax. [laxe npu CUNLHOM Harpese Tenno-
0TBOAA YCUNMTENS TOK NOKOA KaXOoro
TPaH3WCTOpa Haxo4wuTcA B npeaenax
100...150 mA.

750]::500I 559 oIr5ooI

vctok 3,3...3,8 B. MNokazatenem cTa-
BUNBHOCTHM BbLIXOAHOMO HANPSXEHUs fB-
naetca ToT ¢akT, YTo NpW U3IMeHeHuU
nuTaloLwero Hanpsxedua ot 9 no 13 B
BbIXOAHOE HanpaXeHuwe CmeleHws n3-
meHaeTca He Bonee 4em Ha 0,03 B!
CrabunutpoH KC147A (VD16) nyywe
3amMeHnTe mManorabapuTHbIM MMMNOPT-
Hbim cTabunuTpoHom Ha 4,7 B.

Ona CHUXEeHWS YPOBHA rapMOoHWK [0
NpPMeMNemMoro ypoBHs Ha BbIXOAe yCcunu-
Tend YCTAHOBNEHL MNEepPekIYaemMbie
®HY. MNpu4ém DHY awanazona 28 My
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BKNIOYEH B TPAKT YyCUNUTENns Ha BCex
auanasoHax, 470 AoNonHUTenbHO YAy4-
waeT 4YWMCTOTY ChnekTpa cwurHana Ha
yacToTax Belwe 35 MMy npu paboTe Ha
nuanasodax 1,8...14 My » noasonser
YMEHbLIWTL YUCN0 HeobxoguMmbix pene.
Tak kak yactoTa cpe3aa y ®HY guanazona
14 Mly, HaxoguTca B pakone 19,5 My,
TO 3TO AAET BO3MOXHOCTb MCMNONL30BaTh
ero M Ha awanasoHe 18 MMy, a ®HY
28 Mly (M3mepeHHan 4YacToTa cpesa —
okono 34,4 Mly) — wHa pJauana3oHe
24 Mly. MOXHO, KOHEYHO, NOCTPOWTH
6nok ®HY ¢ onTMMankHBIM YUCNOM
bunbTpoB, HO Ana "noxonHoro” PA Bpsa
N1 370 HeoBXoAKMMO.

nom VD8 n noctynaeTt Ha BXOL, NATUCTY-
feH4yaToro CEeTOAWMOLHONO WHAMKATOPA,
cobpaHHOro nNo W3BECTHOM CXeme Ha
TPaH3WCTOPHLIX Knodax. Whaukatop
NO3BONAET OUEHWUTb BBIXOAHYID MOL-
HOCTb ycunutena B npegenax 10...50 B
Awvopn VD1 u nnaekan sctaska FU1 cay-
KAT 3ALMTON B CNyyae Nogayu NMTaHnA B
HenpaeuneHO nonspHocTu. Ouon mo-
#eT ObiTe NBbIM C NPAMBIM  TOKOM
5...10 A. M3-3a HexBaTku CBOBOAHOrOC
MmecTa nnaekas sctaeka FU1 enasHa BHe
KOpnyca ycunuTensa — B NMOCOBON Npo-
BO4 NMUTAHKMA.

Bonbwan 4acTe peranen ycunurtens
CMOHTMpOBaHa Ha nnate 13 donbrupo-

Tabnuua 1
O6o3HayeHue | Ouana3oH, | Marumro- | Yucno
Ha cxeme MI"y npoBoa | BUTKOB flpomax
L7, L8 1.8 T50-2 29
L5, L6 3,5 T50-2 22
L3, L4 7 T50-2 15 Mn3B-2 0,56
L1, L2 14 T50-6 12
L9, L10 21...28 T50-6 9
Tabnuua 2
O6o3HaveHne Yucno
il CRaE ObmoTKa HAR Mpoeoa Trn HAMOTKM
T | 4 MIT® 0,5 | O6motka Il HamoTaHa
1] 2 B ABa nposoja
| 8 HamoTka BudunsapHas.
i KoHel, nepsoi
12 I 8 Hok-20:5 0BMOTKM coeauHEH
G Ha4anoM BTOPOH
Oee TpyOku n3 meaHon onsmm,
| 1 COEANHEHHbIE C OQHOW CTOPOHbI
T3 nepemMbI4KON
HamoTaHa sHyTpH
I 3 MIT® 0,75 G|
1 T2 T3
FB43-104%02 FT-50-671 FB43-3312
L5 9 |
5 ) P STIING T H  |
E ________ ?
| e i L7
M=850
I I

Puc. 2
Yactb BbLIXOOHOMD HanpaxeHws ycu-

AMTENA C  PEe3NCTUBHOIO AenuTens
R27R28, umelowero ocnabnedue okono
10 No HANPSXEHW0, BEINPAMNAETCH OAK0-

KOM, W3roTOBNEHHBIM W3 HOXOBOYHOrO
nonotHa. CeeToguOgHLIR WMHOWMKATOP
cobpaH Ha anemeHTax ONnA NOBEPXHOCT-
HOrD MOHTaxXa Ha aHanoruyHoW nnate
pasmepami 26x21 mm.

Mnata coBcTBEHHO ycunuTens ycTa-
HOBMEHa B LLeHTpe kopnyca, a pene K1—
K5 npuwkneeHbl K CTeHkam Kopnyca no
nepumeTpy nnatbl. Pene K5 yctaHoene-
HO cpa3y 3a pasvémom XW1, a pene
K1—K4 — Bpons GokOBOW CTEHKU 3a
paswémom XW2. Jetann GHY cmoHTUpO-
BaHbl HABeCHbIM CNOCoOBOM Ha BblBOOAX
KOHTaKTOB pene, a 3arteM NpPUKNeeHsb
kneem BP k koprnycam pene v waccu
(kopnycy-TennooTeony). Takxe Haeec-
HBIM CNOCOB0OM CMOHTMPOBAHLI 3NEMEH-
el R27, R28, R30, R31, C36, C37, VD8.

HamoTouHble paHHbie kaTtywek ®OHY
npuvBeneHsl B Tabn. 1. BUTku Ha KONb-
uax HYXHO cTapaThCA pacnpenensTb
Tak, 4T06bl MakCMManbHO 3anN0ONHUTL WX
nepumeTp. [aHHsie TpaHCPOpMaTOPOB
T1—T3 npueeneHsl B Tabn. 2. OT kave-
CTBA UX U3rOTOBNEHUA BO MHOFOM 3aBU-
cuT AYX ycunutens. OaHako 310 He
03Ha4aeT, YTo HyXHO 0bsa3aTenbHo Npu-
MEHATb TONBKO TakiMe MarHMTonpoBoaLI,
KakK nokasaHo Ha puc. 2. "buHoknu”
TpaHcgopmaropoe T1 u T3 BnonHe
MOXHO 3aMEHUTL CTONDUKAMK U3 KOnew,
C MarHuTHOM npoHuuaemocTteio 600...
1000 » gwametpom 10...12 MM (meTo-
AMKA M3roTOBNEHMA MHOMOKPaTHO OnKca-
Ha). Tpaucdopmatop T2 MOXHO Bbl-
MoNHUTL Ha NBoM cxoxem no rabapurtam
Konbue ¢ npoHuuaemocteio 100...600.
Opoccens L11 — 8 BUTKOB nposBogom
M3B-2 0,8 Ha KoNbUEBOM MarHMTONPO-
Bofe avameTpom 10 MM C MarHWTHO#M
npoxnuuaemocTeio 600...2000 (He kpu-
TuyHo). Pene K1—K5 — npownssoactea
komnanuu TIANBO HJR-1-2C-L-12V ¢
ABYMA rpynnamu nepexkniovaembiX KOoH-
TakToB. lMapannenbHo obmoTkam pene
K1—K4 noakniYersl KOHOEHCATOPLI W
nuoakl (Ha cxeme puc. 1 oHKW He nokasa-
Hbl) NO aHanoruu c obmoTkon pene K5.

Bce BY-coeanHeHns BeINONHEHE KOPOT-
KimK oTpeakamu nposoga MIMd-0,5 mm,
HO Tam, rae ANuHa CoOeAuHNTENbHBbIX NPO-

~ BOOOB npeBbiwaer 2...3 cm, npu-

meHeH kabens RG-316 ¢ BOAHOBLIM
conpotuenenuem 50 Om. [lMepe-
knYaTens guvanasoHos SA3 —
MMOH-1 uaw NMr2. BhewHwnin sua

YCUNUTENA W M0 MOHTAX NOoKa3aHkl
Ha puc. 3 1 puc. 4.

HanaxuBaHue ycunutensa nyd-

| We Ha4aTb ¢ NPOBEPKA MPOXOAHO-

ro KCB. K paswémy XW2 HyxHO

BAHHOrO CTEKNOTEeKCTONMTa. MOHTaX Bbl-
NoNHEH HasecHbIM crnocobom Ha nno-
wapkax (naTaykax), Bblpe3aHHbIx Mo
MECTY pacnonoXeHws 3NeMeHTOB pesa-

g4.5

nNoaKNi4MTL Harpyaky 50 BT ¢ Hu3-
kum KCB B granazoHe 1,8...30 My,
a Kk XW1 — TpaHcuBep C namepute-
nem KCB (unu aHanuzatop KCB).
HacTtpoiika saknioyaeTcs B nogbo-
pe émkocTi koHgeHcaTopa C40 no
MWHKUManNbHLIX 3HadveHuid KCB na
nnanasoHe 28 MMu. MNuraHwe Ha
ycunuTens Nogasate He Hapo. Ha-
CTPOMKY MOXHO CHUTATL 3aKOHYEH-
HoW, korga KCB narpyakm u KCB
Harpyasku, BKNIOYEHHOR 4epes ycu-
nuTenb, NPUMEPHO OJWHAKOBbI.
Mpexne yem nNoaate Ha ycunu-
Tens NUTaHwe, W3MepsaT CONpoTUBNe-
HWe Mexay NpoBOAaMKu nuTaHus (SA1
BKMHO4EH). ECnun 3aMbikaHme OTCYTCTBYET,
To nutanve 13,8 B moxHO nogate Ha



YCUAUTENb, HO BHA4Yane ny4ywe 3T0 Oe-
nate yepea peawncrop 10...15 Om (Mouy-
HOCTbIO pacceaHus 10...15 BT), Bknio-
YEHHLII B NMIOCOBOW NPOBOL, WCTOYHMKA
NUTaHKUA, TaK KaK HanpaxeHue OTKpbIBa-
HUA NPUMEHEHHBIX TpaHancTopos IRF520
HEW3BEeCTHO, a COOTBeTCTBYIOWee Heob-
XOOAUMOMY TOKY NOKOA CMELLIEHWE BILE He
YCTAHOBNEHO. ITOT PE3MCTOP OrpPaHnHuT
MaKCUMansHelii TOK CTOKOB Ha YypPOBHE
okono 1A W 3aWWTUT TPaH3UCTOPLI OT
BbIXO4a M3 CTPOA, ECNU HanpsxeHwe
CMelleHns npesbiluaeT Heobxogumoe
3HauyeHue. JBUKKK NOACTPOBYHLIX pe3un-
ctopos R18 u R20 (ycTaHoBka TOKOB
NOKOA) NPeaBaprTENbHO YCTaHaBNMBAOT
B Npasoe no CXeMe NonoxeHwe, cooT-
BETCTBYIOLLEE MWHUMANBHOMY YPOBHIO
HanpsxkeHua cmelwenus. Mogas nuta-
HWe, BKMIOYAKT YCUNMUTENL HA Nepepaudy.
Ecnu wens PTT He ucnonbayeTtcs, 3710
MOXHO cAenaTb, MOAKMIO4YUE TOHKY
coeavHeHus KONNeKTOPOR TPAH3UCTOPOB |
VT7, VT8 k oBliemy nposoay ¢ NOMOLWBIO
BpEeMEHHON NepemMbI4KK.

KoHTponupys muanuamnepmeTpom
TOK, noTpebnaemMslii ycunutenem, nog- -
CTpoe4HsiMK peanctopamu R18 w1 R20
YCTAHABMUBAIOT TOK MOKOA TPaH3ucTopa
VT12 (120...130 mA), a 3arem TpaHau-
ctopa VT13. MNMpu 3TOM HYXHO y4nTbIBATL
noTpebneHue Toka ceetoguogamu HLG,
HL7 u pene. Ecnw tpaHauctopsl VT12, |
VT13 3akpeiBAOTCA WM OTKPLIBAKOTCH,
HUKakKux npofBnem C YCTAHOBKOW TOKORB
nokos BbiTb HEe A0MmKHO. Ecnn xe KoH-
KpeTHble ak3emnnaps! IRF520 (nnu opy-
roro tuna) umewT Gonee "neeslie” unu
fonee "npaBbie" xapakTepucTUKW, TO
npuaétca nopobparts pesunctopsl R15,
R16 Tak, yTo6bl CABUHYTL NPEAent! pery-
AMPOBKN CMELLEeHWUA B HYXHYIO CTOPOHY.
Mpu yKasaHHbIX HA CXeMe HOMMHAanax
aTUX PE3UCTOPOB NPeaensl peryiMposkm
nomxkHol BTk 3...4,8 B. Ecnwu ects
COMHEHWS B TOM, 4TO TOKW NOKOA yCTa-
HOBAEHb! NPaBUNbLHO W OAWHAKOBLI, 3TO
NErko nNpoBepwTb. AKKYpPaTHO coeam-
HfeM C¢ o6lWKumM NPOBOAOM 3aTBOP 0OHO-
ro ua TpaHsuctopoe VT12 wunun VT13 n
cnegrMm 3a TOKOMm noTtpebneHus. Ecnwu
BCE NPaBuIbLHO, 3TOT TOK AOMKEH YMEH b=
watecd Ha 120...130 MA B kaxgom cny-
yae. Ha aTom arane HacTPOWKKM MOXHO
NPOBEPUTE TEMNEPATYpPHyl cTabuns-
HOCTb TOKOB NoKoA. [na 3Toro ¢ Nomo-
Wbto heHa, INeKTPONANTKA UM MOWHO-
ro nasnbHUKa Harpeeaem TennooTEOL
ycunutena o Temnepatypsl 50...60 °C u
cneaum 3a notTpebnaemMbiM TOKOM WUNnK
TOKOM Nokosl. OH He AoMmKeH U3MEeHWTh-
cq 6onee 4em Ha 30...50 mA. Ecnu Bcé B
nopsaake, NEPBLIM 3Tan HACTPORKA NPOA-
DEH.
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Tabnuua 3
Oduana3soH, BuixogHan MoTpebnaembIi BxogHon Kna, Mopaenenune

MMy MOLWHOCThL, BT TOK, A KCB % rapMoHuK, 206
1,8 54 7,2 1,2 56 60
3,5 55 7,7 1,2 53 58
T 49 7.4 1.3 49 56
14 44 6,7 1,2 49 58
21 36 6,5 1,2 41 45
28 33 5,6 1,4 44 55
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"PAAMO" — O CBSI3U

B Hayane BToporo atana xenaTtensHo
npoBepuTh pabotocnocobrHocTe ©HY
Ha BCcex auanasoHax. [1nA aTtoro cHu-
MaT NUTAHWE C BbIXOAHBLIX TPAH3UCTO-
pOB, OTNAAE, K NPUMEPY, OAWH U3 BbIBO-
nos gpoccens L11. BpemeHHo OTkI0-
4aloT HUWXHWIA NO CXeMe BbIBOL, KOHOEH-
catopa C45 oT nepeknio4yaeMmoro KoH-
TakTa pene K4.2 1 nopaloT Ha 3TOT KOH-
TakT ¢ NOMOLLbIO KOPOTKOro kabensa ¢
BONHOBbLIM conpoTuenednem 50 Om
curHan ot KB-tpaHcusepa (4epes KCB-
meTp). BmecTo TpaHcueepa ¢ KCB-meT-
DPOM MOXHO C YCNEXOM NPUMEHUTL MOCT
wnu kKakoin-Hubyaob aHanusatop KCB,
KOTOpbIX ceivac npepoctatodHo. K
BLIXOAHOMY passeémy XW2 nogknidaoTt
Harpy3ky 50 Om ¢ Huskum KCB B guana-
3oHe 1...30 Mlu. MNMopaém nuTanue Ha
YCUNUTENL, NEPeBOAMM €ro B pexum
"nepenaya” v BKMIOYAaEM COOTBETCTBY-
IOLLWIA AMana3oH Ha TpaHCUBepe n YCK-
nutene. BxoaHoi KCB kaxporo ¢unet-
pa He pomxeH npesbiwats 1,2...1,3, a
notepu curHana B bunostpe — He Bonee
0,2...0,3 ob. MoTepu MOXHO NPUMEPHO
OueHuThL, ecnu Harpyska 50 Om ocHa-
weHa undpoBLIM HU3MEPUTENEM MOLLL-
HOCTKM, a BbIXOf TpaHcuBepa nonepe-
MEHHO MOJKNIoYaeTcs HenocpencTBeH-
HO K Harpyake u k sxony ®HY. Co crpe-
noYHeIM nNpubopom notepu 0,2...0,3 ab
3ameTuTe kpanHe cnoxuo. Ecnu KCB
Kakoro-to ¢uneTpa Gonblue NpUBEAEH-
HOFO 3HA4YeHuA, TO ero MOXHO noa-
CTpOWTbL NoABopoM EMKOCTWA CpeaHero
koHAeHcaTtopa d¢unetpa (C11, C14,
C17, C20, C30) B npenenax *10 %.

Mop6upats "kpaiHue" KOH4eHCaTopPb!
GUNLTPOB, Kak nokasbiBaeT MNpakTuka,
HYXHO NULLL B KPAHHUX CUTyaumax, koraa
Apyrve cnocobbl K NONOXKUTENBHOMY 3 -
dekTy He npuBoaAT. B 6onblunHCETEE CAY-
yaes poctatodeH noabop "cpepHero”
koHpeHcaTopa. Ewé opgun cnocob nop-
CTPOMKK GUNLTPOB — MeTod HeBoNLLOK
PACTAXKW MNK CXATWUA BUTKOB Ha KONbLEe-
BbIX MarHMTONpoBOAax Katylwek QunsT-
POB, HO OH MeHee yao6eH, ecnu MOHTaX
NNOTHBINA,

WNtak, pUALTpsl NPOBEPEHE W, B CNY-
yae HeobxopUMOCTWM, HACTPOEHLI, Te-
nepbL MOXHO NPOBEPWTL YCUNWUTENL B
paboTe, BOCCTAHOBWB pPAa30pBaHHbIE
uent v ybpae pesncTop M3 nNpoBoaa
nuTanua. Bkmovaem guanasod 1,8 MMy n
nogaém Ha pa3dvem XW1 curHan mou-
HOCTb 5 BT. K BeiXogHOMY pasbémy XW3
nogknodaem Harpyaky 50 Om v uamepu-
Tenb MOWHOCTW WM BY-sonbeTmeTp.
Ecnu BCE HOPMANLHO, Ha BbIXOAE YCHUMKU-
Tens AonxHa ObITe MOLWHOCTE OKONO
50 BT npu notpebnaemMom TOKE OKONo
7 A. MopcTpoeyHsiM peauctopom R33
YCTAHaBNUBAIOT MOPOr 3aXWraHus BCex
ceetoguonoe (HL1—HLS) wHawkaTopa
MOLWHOCTH. 3aTem M3MEPSIOT BLIXOOHYIO
MOLWHOCTL W TOK NOTRebNeHns Ha APYIrX
avanasoHax.

Ha BY-mwanasoHax, ocobeHHO Ha
28 Mly, GonbWwyO ponb urpaeTt npa-
BUNbHbLIA Noabop KoHaeHcaTopos C33 n
C44. NMopbop ux kponoTnue, Ho He3 Hero
oTaasaemas MowHocTs u KINO ycunure-
N9 Ha 3TKUX AuanasoHax, ckopee BCero,
ByayT HU3aKkKUMK. [Ina ynpoweHua npoue-
AYPLlI WX HACTPORAKKM MOXHO PEKOMEHA0-
BaTh Chneaylowve oencTeuna. YCTaHoBUTE
koHpencatop C33 (kepamwieckui, ¢

KOPOTKWUMW BbIBOA@MU) EMKOCTEIO, yka-
3aHHOI Ha cxeme, a B ka4yecTee C44, Ha
aTOM 3Tane, BNasTk KOHAEHCATOp Em-
kocTeio 100 nd ana NOBEPXHOCTHOrO
MOHTaxa Tunopasmepa 1206. Bkno4us
ycunuTenes Ha nepegady Ha guvanasoHe
28 My (BxogHas mowHocTs 5 BT), aa-
NUCLIBAEM BLIXOAHYKD MOLWHOCTb, TOK
notpebnexus u sxoaHoi KCB ycunutensa
Ha 3TOM Auana3soHe. Beiknouaem ycunu-
Tens 4 nognaveaem napannencHo C44
ewe o4uH TOYHO TaKoW Xe KOHAeHcaTop
100 n®. MosTopsem Npouenypy wame-
peHWA U 3anvcoiBaem nokasanus. MNpu
yBenuveHun émrkoct C44 oo HekoToOpo-
ro 3Ha4YeHus NONOXWUTENbLHBLIA poCT na-
paMeTpOoB NpekpawaeTcs M Ha4MHaeTCs
ux cnag. Y aetopa onTumansHas em-
kocTb C44 okazanace B8 paioHe 500 nd
(5 koHpeHcaTopoe no 100 nd, BKNIOYEH-
HblX NapannensHo).

KonpeHcatop C33, B otnuyue ot C44,
He obazatenbHo gonxeH BbiTe AnA no-
BEPXHOCTHOrO MOHTaxa. 3peck nopoit-
AeT nioboit manorabaprTHbIi Kepamuye-
CKuii KOHEHCATOP C KOPOTKMMK BLIBOAA-
My, noaTomy noabop ero B panoHe
200...500 nd® MOXHO BbINONHWTL, yOep-
XUBaA NocneaHwuit NMHUETOM 1 npukaca-
fICL BLIBOAAMU K NAOLLAAKAM NnaTel. Kpu-
Tepuu HAcCTPOMKK Te xe, 4To 1 gna C44.
KonpgeHcatopsl C33 1 C44 BnusaoT U Ha
BxoaHOH KCB ycunutens, noatomy npu
1x nogbope pekomMeHayeTCs 3anucoiBaTb
nonyYnBlUMecs napameTpel B Tabnuuy,
yto6bl 3aTem BuIBpaTh NYHLLWIA BAPWAHT.

OKOHYaTENLHO W3MepeHHbIe napa-
MeTpbl YCUNMTENs asTopa npuBeneHsl B
Tabn. 3. Mpu BXOOHOR MOWHOCTK 5 BT,
n3-3a Heu3bexHo ObICTPOro nageHus
YCUNEHWA C MNOBLILWWEHWEM 4YacToThl
TpaHaucTopoB cepun IRF, cospaétca
cutyauus, korga Ha HY-guanazoHax
(1,8 u 3,5 Mlu) umeeTcs HekoTopas
"nepekadka”, a Ha BY-gmnanazoHax
(14...28 My ) — "Hepgokayka" ycunute-
na. Moatomy, yBENW4YUB, K NPUMEDY, Ha
Avanasode 28 MMMy BXOOHYIO MOLWHOCTb
po 8...9 Br, ycunutenb otoaét novtu Te
e 50 BT M Ha 3TOM AManasoHe.
Hanpotue, Ha HY-gwanasoHax gocrta-
ToyHo 2...3 BT Ha exone, 4ToObl Ha
BbIXO[E MMEnack MOLLHOCTEL 50 BT.

Ho ects u opHo orpaHuueHue. MNpu
BXOAHOW MoOLWHOCTK Bonee 5 BT cuneHO
rpetoTca pesncTopsl R22 1 R23, Ha KoTo-
phiX pacCeMBaeTCA 3Ha4yuTenbHas 4YacTb
BXOAHOW MOLWHOCTK. MO3TOMY MOLLHOCTL
pacceaHus 3TUX PE3UCTOPOB HYXHO yBe-
nuymMBaTb. Takxe HeoBxooumo nprme-
HWTb Mepbl, Y4TOObI HA BXOA YCUNUTENA He
nonan curHan 6onee 10...15 BT1, ut0
MOXEeT NPUBECTHM K BhIXOAY M3 CTpoA
BbIXOOHbLIX TPAaH3NCTOPOB. KCcTatu, umeeTt
cMmbicn nonpofoBaTte NPUMEHWUTE B YCU-
NUTENe TPaH3UCTOPLl APYFUX TUNOB K3
cepur IRF — IRF630, IRF640, IRF740,
IRF840, ¢ yCcTaHOBKOWN TAKMX XE 3HAYEHUI
Toka nokos, kak w ana IRF520. Astop,
IKCNEPUMEHTHPYRA C NOAOGHBIM yCuUnuTe-
nem, Ho Ha Bockmu IRF v c nutaHuem
24 B, 3ameTun, 4TO 3amMeHa TPaH3ucTo-
POB 13 UMEBLLKMXCA B HANMYMKU NPUBOAMNA
K pasrbiM pesdynstatam no KN v esixon-
HOW MOLLHOCTM COOTBETCTBEHHO. Torga
NyHLWKMMA N0 3TUM NapameTpam okasa-
nucek IRF740. B paHHOM yCcunutene Takom
noabop He NPOU3BOAMNCA, MOITOMY ECTh
none ona TBOpYecTea. L]

/4 Kopekc noeepexus
v’lﬂ paguoniobutens

MHOMOMWNNMOHHOrO  pagMoniobn-

TENLCKOro CUDE!L.L{EC'IBE[ BCEIro nulls
oauH "cTaanoH” — paguoniobuTensckun
apup. N HopmansHbie NOBCEfHEBHas
¥W3HL U PassuTUe Hawero xobbu 3asum-
CAT OT KAXA0r0 U3 HAc, OT TOro Kak Kax-
Akl ero y4acTHuk cobnigaet HekoTo-
peiil Habop npaemn — KOLEKC rnosene-
HuA paguonobuTenn. BoT 0CHOBHLIE ero
no3anuwnu, onybnMKoBaHHbIE Ha canTe
Cotoza pagmoniobutenein Poccum

Pagnonobutens AonxeH BbiTek:

BHUMATENbHbBIM. OH Hukorna He Dy-
AeT HaMmepeHHo agnatbh HW4Yero, 41O MOorno
Bbl MCNOPTUTHL YAOBONLCTBME APYIAM.

NPEOAHHBLIM. OH nposenseT rnpegaH-
HOCTL, NOAOSPXKY W NOANBHOCTE APYrUm
noBUTENsIM, MECTHLIM KnybBam, 0bLiecTBam
MexayHapogHoro cotsa paguonobure-
nen B CBOEN CTpaHe, 4Yepes KoTopeie pa-
OMonoBUTENBCTEO NPEACTaBNeHo Ha Ha-
UMOHANBHOM KM MEXAYHAROAHOM YPOBHHAX

APYXENWBHbLIM. Korpa k Hemy
obpawanTca, oH AENCTBYET OT3LIBYMBO
n Tepnenueo. OH Bcerga npemioxnT
APYKECKWA COBET HOBMMKY W NPOKOH-
cynetupyet ero. Paguoniodbutens otnu-
4al0T TOTOBHOCTL K COTPYAHWHECTBY C
APYruMn IofibMW, CTPEMNEHWE 0Kas3aTh
UM NOMOLLLE U YBaXEHWE WX WHTepeCOoB.

TAPMOHWHYHBIM, PapounomobuTtens-
CTBO — 3710 X0661, OHO HUKDIAA He co3aa-
BT NOMEX BbINDAHEHWID Kakux-nnbo obn-
3aHHocTen (B ceMbe, Ha paboTe, B Lkone,
8 obwecTee).

NATPUOTHUYHBIM. Ero HaeebikK wn
yMEHWA, €ero paguocTaHuMs Bcerga
rOTOBLI NOCIYXWTL GTPAaHE 1 0OLWECTBY.

9K NoNoXEeHUA Koaekca hopMupyioT
npasuna paboTtul B adwmpe. MaeHoe cpe-
[ HAX — 3TO OLWYLLEHNE eanuHoro cood-
wiecTea, YyBcTeo OpaTcTea, OpaTckmin
AyX, NocKonsky DonbiLoe Y1UCno papno-
noBuTENEBA HAXOAATCH OAHOBPEMEHHO Ha
OOHWX 1 TeX e DaanoBONHEX, Mt HWKOroa
He ocTaémes oaHn. Bee apyrue paguonio-
BUTENU FBNRIOTCH HalLKMMW KOneramu,
HalwuMn ﬁ[)ﬂTb?ML-1 W CecTpamu, Hatummmn
npyssbami, He 3abuisainte ob 9TOM, 1 BE-
nuTte cebn cCooTBETCTBYIOWMM oBpa3om.

370 TEPNMUMOCTbL — HE2 BCE [JBﬂHOﬂK’!-
butenn obA3arensHo AoNXHE Pa3dendTh
Ballie MHEHWE: COOTBETCTBEHHO W Balle
MHEHMWE HE BCEraa ABNAeTCa CambiM Npa-
BW/bHbLIM. Bbl A0N¥XHBI MOHKWMAaTL, 4TO CY-
LWECTBYHOT APYTHE NIDAM, MMEIDLWME pa3d-
HbIE MHEHWA NO KakKOMY-TO BONPOCY, W 4TO
MUP CO3AaH He TONLKO AN Bac 0AHOIO.

370 BEXNMBOCTE — HUKOMOE HE WC-
NoONB3YUTE rPYobIX BhIpameHWA N pyra-
TenbHLIX Cnos. Takoe NOBeAeHWE HU4Yero
HE roBOPWT O YenoBeke, KoMy aapecoBa-
Hbl 3TW CNOBA, HO MHOIOE roBOpMT 0 TOM,
KkTo BeneT cebs TakuMm oGpasom. Becerpa
KOHTPONUPYITE CBOE NOBeEHNE.

310 noHUMaHne — noxanyuncra,
NOMMKTE, YTO HE BCe ABNAKTCH TakMmK
¥e NpodeccMoHanamy M aKcnepTaMn m
TAKMMM Xe YMHBIMW, K3k Bbl HF)VI BO3HA-
Kalowkx koHGNWKTax MABACTBYWTE B
nonoxuTensHom knode ("Hem s mory
Bam nomous?", "Mory nu s Bac nonpa-
BUTL?"), a HEe B OTpUUaTensHOM (OCKopB-
nexuve, obpyrusadue 1 1. n.).



dasnpoBaHHan pewéTka

ANA panbHUx cea3en Ha KB
Bnanucnas LLIEPBAKOB (RU3ARJ),

Cepresi PUJTUINTIOB (RW3ACQ),

Opwii 30/T10TOB (UA3HR), r. MockBa

epTuKansHLIR U3nydYatens, 0 KOTOPOM

6bIn0 paccka3aHo B npeabiayliem
Homepe xypHana (LLepbakoe B., ®unun-
noe C. "M30rHyThIil BEPTUKANbHLIA OKn-
none”), NO3BONAET NEerko peanu3oBaTth W
HanNpaBneHHylD aHTeHHY (BepTWMKanbHbIA
MOXON), v naxe ¢da3MpoBaHHYIO peLET-
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/ ¥ CxemMaTuyecKknii YepTéx AN BepTU-  4YecKMe Pacnopku ANUHOW 2,2 M (MOXHO .
[ kansHoro MOXON Ha aranaszoH 17 MeT-  MCNONB30BaTe AEPEBAHHLIE peiiku). Ine- *
poB npueenéH Ha puc. 1. PasMepsl HA  MEHTLI U3roTaBNMBaKT M3 NHOro MegHo - .
/ i HEM gaHbl B MeTpax, X1 1 X2 — 310 TO4ku o nposoga auameTpom 1...3 mMm, ronoro :
| nogknoyeHns dupepa. duarpamma Ha- WK B M30NALMK, .
/ | NpasneHHOCTH 3TOW aHTeHHbI U Opyrve ee MpKu 3KCNEpUMEHTE B KAYECTBE MadT .
PRy, =1 = XapakTepucTWKX NpUBEOEeHb Ha pUC. 2. Mbl MCNONbL30Bank Habopel CcTekno- =
~ XOTs OHA U ABNAETCS HENNOXOM Hanpas- nNacTUKOBbIX TPYO obwei BeicoTol 10 M )
NIEHHOW AHTEHHOW C mansim yrnom ui- ot dupmel RQuad, a B kayecTee pacno- E
NyyeHus, BCE Xe MMeeT HeAOCTaTO4HOoe pPOK — NNacTUKOBbIE BOAONPOBOAHLIE g
YCUNIEHWE MO0 CPaBHEHWIO C MHOroane- Tpybw gwameTpom 20 Mm. 3neMeHTbl z
4 MEHTHBIMK "BONHOBBIMK KaHanamu” unu  BbINONHANUCHL W3 npoeoaa "nonéska”, a -
\[ el "ksagparamu”. lMoatoMmy y Hac, ecTecT- OTTAXKWM — W3 NOAUNPONUNEHOBOro =
BEHHO, BO3HMKNO XenaHwe nonpoboeatk  WHypa guametpom 3 mm. lMonydunace =]
Puc. 3 coenate a3zrpoBaHHYIO PELUETKY N3 ABYX  KOHCTPYKUWSA, CXeMaTUYHO WaobpaxeH- 3

KY U3 OByx aHteHH MOXON pna panbHux
ceaaei. MpuiEm 0bBe aTK aHTEHHBbI (He
Tpebywlwume cucTeMbl NMPOTUBOBECOB)
BecbMa yOOBHBI ONA pa3MelleHust Ha
OrpaHWYeHHLIX Mo NAowaau [adqyHbix
yyacTkax, a Takxe ona paguoniobutens-
CKUX IKCNeanUMIA.

TaKKX aHTEHH.

MpocToTa KOHCTPYKUWK 1 Manoe mec-
T0, HeobxooMmMmoe ONA €€ pasMmeLlLeHus,
AEenailoT 3anady Nerko BuINOMAHWMON. JKc-
NepPUMEHT Mbl NPOBOOMAKM HA AMANa30He
17 MeTpOB, NOCKONLKY MCTOPUYECKI OAMH
BepTukansHelin MOXON ona storo guana-
30Ha y Hac yxe Bbin uaroToeneH. Ero pac-
YETHLIE XapakTEPWUCTUKK: yCuneHWe —
4.4 pbu; 3agHWI NenecTok nNogasneH
Bonee 4yem Ha 20 ab; makcumym uanyye-
HWA — nog yrnom 17 rpagycos; 4ucTas
BEPTUKANbLHAA NONAPWU3AUWA W3NYHEeHUA.
M 310 NP BBICOTE HHUXHEr0 Kpas aHTeHHbI
BCEro 2 M Haf peansHoi 3eMnéi!

Ona antenHsl MOXON u kaxpgoro w3
COCTABHLIX 3NEMEeHTOB cTeka notpeby-
OTCH OWBNEKTPUYECKan MayTa BbICOTOW
8...10 M 1 aBE MNK NYyULLE TPWU ANSNEKTPU-

Haa Ha puc. 3.
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"PAOAUO" — O CBA3MU

5 A

MpoBog nponyuweH Yepe3 OTBEpPCTUA
BO3/1e KOHUOB Pacrnopok v 3akpennéd Ha
HWX C NOMOLLBLIO NMNKOW NEHTHI MK nna-
CTHKOBbLIX XOMYTOB. Y1066l pacnopku He
nporubanuce NoA BECOM aHTEHHbI, WX
KOHUbI 3aKpenneHol neckoit. [ns coxpa-
HEHWA NPAMONUHERHOCTU aKTMBHOrO 3ne-
MEeHTa, KOTOPYIO Hapywaert Bec guaepa,
WUCNONb3YEeTCH TPETbA pacnopka Ha ypos-
He cepefuHbl anemeHToB. Yepes oTeep-
CTUE B HEl NpoNyLLEeH NPoBoa AupekTopa
1 3aKPENNEH Ha HEM B TOYKE NOAKNIOYEHUA
aKTMBHOrO anemexTa K kabeno. Guaep (2
Ha puc. 3) MOET BAONk Pacnopku ao
MauTbl M ganee BHWM3 nNo ma4qrte. Ha Hero
HaneTbl heppuToBbie TPYDKKM 1Nk "3aluen-
k" (1 Ha puc. 3) yepes kaxabie
2 M, UcKNYaowme BNuaHWe ero
U3NyYeHnsa oNNeTkM Ha xapakTe-
PUCTUKM aHTEeHHbI W OpHOBpe-
MEHHO CUMMETPUPYIOLLMEe TOKK
nuTaHua. AHTEHHa NErko NoaHM-
MaeTCs Ha 3apaHee yCTaHOBNeH-
HYIO MAUTY € PONMKOM HA BepLUU-
HEe C NOMOLbIO KaNPOHOBOro
LHYpa.

Awnarpammbl HanpasneHHOC-
TW FOPWM3OHTANLHOFO CTeka W3
OBYX TAKWX AaHTEHH, pacCYWTaH-
Hble C MOMOLWLK MPOrpaMmbi
MMANA, npueegeHsl Ha puc. 4.
Haunyywive xapakrepuctuki no
YCUNEHWIO ¥ NO NOAABNEHUIO
3agHero nenecTka nNony4unucb
nNpyY PaccTofAHWKM MEXQy aHTeH-
Hamm 0,70, 1. e. 11,6 m,

Cxema cymmMuUpoBaHWA Knac-
cuyeckasn. lNockonbky kaxanan na
aHTeHH WMEEeT BXOLHOEe CO-
npoTnenexdve 50 Om, WCNOnNb-
3yl0TCH kabenn nuTaHWs C BON-
HOBLIM cOnpoTyBneruem 75 Om,
anekTpuyeckoi anuHon 0,754 (c
YYETOM KOIPDUUMEHTA VKO-
podeHun kabens). K koHuam kabeneit
BXOAHOE CONpPOTUBNEHME AHTEHH TPaHC-
dopmupyetca 8 100 Om. loaTtomy ux
MOXHO COEAWHWTE NapannensHo ¢ NOMO-
Wb TPOWHWKE, a panee noaknoYatb
dmaep C BONHOBBLIM CONPOTUBAEHUEM
50 Om nwobon anuHel. [lnvHa TpaHcdop-
MiUpyiowmnx kabenei seuibpana 0,754,
nockonbeky npw anvHe 0,254 ux onuH He
xBaTaeT, 4TobObl NEepexkpsiTb paccTosHWe
MexX .y aHTeHHamMu cTeka.

Ha u3rotoBneHWe BTOPOro 3K3emnng-
pa aTol aHTeHHs! Ham noTpebosanock
vyaca apa. MauTel yCTaHoBWUAK C pA3HOCOM
11,6 M (WKMPWHB! 0A4HOr0O Y4acTKa XBaTu-
no).

HacTpoiky kaxnol W3 aHTeHH npo-
M3BOAMNKW OTAENLHO, NoAKNioYas umx
Yepe3a kabens ANUMHOW NONBONHLI (C y4é-
TOM KOADPUUNEHTA YKOPOYEHNS, KOHEY-
HO) M NoApe3an KOHUbI HYXHUX OTOTHY-
ThiX YacTel anemMeHToB. [Ng NCKNIoHeHKus
owmnbok B HacTpoiike Heobxonumo obpa-
TUTL ocoboe BHUMaHWe Ha nopasneHue
cuHdasHbix TOKOB B KaBEnsx NUTaHua C
nomoLkslo Tpybok ("gpoccenei”), Hage-
Tbix Ha kabenb. Ham npuwnoce ucnone-
30BaTh A0 AECATH deppuTosbix TPYDOK,
pacnpefenéHHblx no anuvHe kabens
75 Om, npexpae 4em pesynbTathl cTabu-
AM3VpoBanuck. 371 “Apoccen” OoMKHbLI
ObITb Ha TpaHchopMupyowMx kabensx,
COeOWHEHHBIX TpolHukKom. Ha cdwuaep,
COeAnHAOWMIA TPORHKUK C TPAHCUBEPOM,
Apoccenu HaaesaTb Heobn3aTenbHo.

—Pue.5—

Mpu oTcyTecTBUKM HEeppUTOB MOXHO APOC-
ceni 3aMeHUTbL HeCKONbKMMUW BUTKAMW
kabens, cobpanHeiMu B ByxTy auamer-
pom 15...20 cm, pacnonoxue mx sGnuan
TOYEK MUTAHWS AaHTEHH W OKONO TPOWHM-
ka. [lns ynyqwenus paboTbl aHTEHH Npak-
TUYECKW BCHO CBODOOHYIO ANWHY TpaHc-
dopMupyrollnx kabenei MOXHO cobpaTb
B ByxTbl "apoccenei”.

Nocne coegnHeHus ABYX BepTukanb-
Hblx aHTeHH MOXON B pewwértky peso-
HAHCHAas 4acToTa yX04uT BBEPX NPUMEPHO
Ha 500 klu, a KCB Ha ueHTpansHOM 4acTo-
Te CTaHOBUTCH paBHbim 1,4,

KoppekTvpoBaTe pe30HaHC CUCTEeME,
noactpaveaa MOXON, Henb3n, Nockonb-

Ky Npu 3TOM "pazeanueaetca’ guarpam-
Ma HanpasneHHocTH. Hanbonee npocToie
cnocobbl CoOrnacoBaHua CUCTEMb: NbBo

BKMIOYEHME KAaTYWeK C MHOYKTMBHOCTLIO
0,2 mklNH nocnepoBatensHO C BXO4amw
obeux aHTeHH, nubo oaHOro KoHAeHca-

Topa 400...550 n® (nopobpate EMKOCTL
no muHumymy KCB Ha ueHTpanbHoR
YacToTe) NoOcnefoBaTenbHO C BXOOOM
TpoWHuka co cTopoHsl dupepa. MNpu
3TOM MNONOCa NPONYCKaHWA aHTEHHbI NO
yposHio KCB <1,2 nonyyaercs okono
200 klu.

BOT OCHOBHbIE XapakTepuCTHKK 3TOro
CTexka Npu BbICOTE HUXHEro Kpas aHTeHH
2 M Hap peansHoR 3eMneii:

Ycunenwe, obu (8B4) ... .. .. 8,58 (6,43)
Yron anegaumu, rpag. . ... 17
MNopgasneHue 3aJHUX NenecT-

KOB, OB ... e >25
KCB & paboyem guanasore .......< 1,2

Hanuune OGokosbix ne-
necTkos C nopasneHuem
10 pb oTHOCWTENBHO FNaB-
HOMO He ABNAETCH, KaK HaMm
KaXeTCH, Cepbe3HbIM He-
AOCTaTKOM, NOCKONbLKY NO-
3BOMNAET CNBLILWATE CTAHUMK
W 3a npepenaMmun y3akoro
rNagHoOro nenecTka, He
NoBOpaYrBan aHTeHHbI.

Ham HEewn3BECTHLI MHbIE
KOHCTPYKUMM aHTeHH, 06-
nagalume CToNb BbICOKK-
MW NapaMeTpamy npu Ta-
KOW KOHCTPYKTUEHOW NpoC-
ToTe.

PaaymeeTcs, arta ¢da-
3MPOBaHHANA peLéTka cTa-
UMOHapHa 1 J0nXHa ycTa-
HABNMBATLCA B Hanpaene-
. Huu DX, HawbBonee wuHTte-
pecylowmnx onepartopa (Ha
3anaa, Hanpumep). Mo-
BEPHYTbL 3atem e€ gna-
rpaMmMy Ha BOCTOK Bynet
HETPYOHO: OANA 3TOr0 HyX-
HO ONYCTWTb aHTEeHHHbI,
pa3sepHyTb x Ha 180 rpanycos v cHOBa
NOAHATL HA MayTel. ¥ Hac 9Ta onepauua
nocne HekoToPo TPEHUPOBKKM 3aHuMana
He Gonee nATA MUHYT. POTO akcnepu-
MEHTaNnbHOM aHTEeHHbl NPWUBEAEHO Ha
puc. 5. &
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WUHH 7708023424, p/c 40702810438090103159,

D A\] \:] V MAO CbepbaHk r. MockBa,
A K/c 30101810400000000225,

BWUK 044525225, KNMN 770801001

AYAWO+«BWOEO+CBA3b+*3NEKTPOHWUKA+* KOMNbIOTEPGI
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B]penakunEE¥200]py6Y

e o B peaaxumn MowHO nprobpectr xypHans! * Paguo’

CTOMMOCTb OZHOI0
loa Homep CroMmocts oaHoro HOMEPa C Nepechinkoi

CTOMMOCTL NONYrogoBOM MNOANMUCKM C pac-

CbISIKOW U3 pegakuuu (agpecHas pacchinka) ans BbINYCKa MKypHana HOMepa & peaakuuu s B ocTanbHble
0CCHID
MHOMBUAYaANbHLIX nNoANUCYMKOB Poccum — i aseetoas
1700 py6., ANS UHAUBMAYANLHLIX NOANUCYHUKOB i 00 W 3000 A0S Lo e,
2014 1-12 70 py6. 130 py6. 260 py6.
M3 cTpaH 3apybexba — 2300 py6. it iy =
2015 1—12 90 py6. 150 pyb. 280 py6.
CroumocTs Ansa puauyecknx nuy Poccum —
498 2016 150 pyb. 220 pyb6. 320 py6.
., BNSA IOPUAWYECKUX NUL| U3 CTPpaH 3a-
Pyo., An pua u ere 2016 165 pyb. 235 pyb6. 335 py6.
pyGexbs — 2400 py6.. 2017 185 py6. 255py6. 355 py6.
2017 200 py6. 285 py6. 385 py6.
Pl
> Ha 6naHKe HanuwKTe, 3a Kakue XXypHanbl Bbl nepeBoauTe AEHLIM U YKAXKWUTE CBOM TOUHbLIA agpec (C NoYTOBLIM MHASK-

com). MNocne Toro Kak AeHbrM NOCTYNAT Ha pac4YETHLIN CYET, Mbl OTNpaBMM Bam xypHanel. lpu nepeBofe aeHer noyTo-
BbIM NepeBoAoM MOXeT noHagobutken noyToBbid MHAekc 6aHka 101000. HanoxeHHbLIM NNATEXOM pefakuua XypHanbi
1 HaBopbl He Bbicbinaet!

- i " m IR ! ha b . il r ‘
MoanucHbIE MHAEKCHI XypHana no katanoram: Karanor Aredtctea POCMEYATb 70772; O6beanHEHHbLIN
Karanor "I'Ipecca Poccuu" 89032; Karanor poccuickoun npecchkl "lMoyta Poccun™ 61972,
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5 Dr.WEB°® HOBAS BEPCUS 11

c 1992 ropa

Dr.Web Security Space
ana Android OS 4.0-6.0, Android TV 5.0+

[ins cMapTHOHOB, NNAHLWETOB, UrPOBbLIX KOHCONEN U «YMHbIX» TENEBU30POB
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~ CKaHep otneYyartka nanblia _
Ans pa3bnoknpoBkum ‘ﬂ
AHTMBOpPA . .

" KapauHanbHO HOBbIA ~—’
Dr.Web gns Android TV

[- - B,
2010

DrWeb — nepsbin
B MUPE aHTUBUPYC
ON5 €YMHbIX»
TENEeBM30POB

Android TV

Dr.Web — nepsbin
POCCUMNCKNW
aHTUBMPYC aNns
Android OS

ckadmBaHum Dr.\Web
- nna Android
TONBKO U3

Google Play

Ckavyartb: https://download.drweb.ru/android
MoppoGHee: https: //products.drweb.ru/mobile /android
Kynuts: https://estore.drweb.ru/mobile
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«[lokTop Beb» — poccuiickuin NpoM3IBoanTeNt aHTUBUPYCHBIX CPeAcCTB 3auuTsl MHDOPMaLuK
nog mapkon Dr.Web. Mpoaykrel Dr.Web paspabatbisatorcs ¢ 1992 ropa.
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