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‘ Al 3 Mopnucka Ha 3n1eKTPOHHbLIA XypHan "Paguno" ¢ gocraeBkoin no 3J1€K-
™ tpouHoit nouTe Ha 2020 roa, a Takxe na 2012—2019 rogbl. Liena He

n3meHunace: 12 mecaues — 600 py6nein!*
Ha caiTte http://el.radio.ru Bbl moxete y3HaTb, Kak MoAMMCATLCA 1N

\ cka4vaTb 6ecnnaTtHbiin xxypHan Ne 7 3a 2011 rog, B KadecTBe npumepa.
4 * 600 pybneidi — cToMMoOCTb NOANMCKW npu onnate B pegakunn. CTOMMOCTL NOANUCKN
$ ! B MOXET YBEANHUUTLCA 3a CYET CTOMMOCTI ycayr 6aHka wau naaTéXHbIX CACTEM, KOTOPYIO
‘ OHU B3MMaAIOT 3a YCNyry NepeBoja AeHer.
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3a conepxaHue peknamMHoro o6bsBAEHNS OTBETCTBEHHOCTb HECET
peknamoparensb.

3a opuUrnHanbLHOCTb U coaepXaHne CTaTb OTBETCTBEHHOCTb HECET aBToP.

Pepakuusa He HECET OTBETCTBEHHOCTM 3a BO3MOXHbIE HEraTBHbIE NOCNEeACT-
BMS1 UICNOJIb30BaHNS OMyBNNKOBaHHbLIX MaTepranos, HO NPUHMMAET MepbI Mo UC-
KJTIOYEHMIO OLLIMGOK 1 OMneyaTok.

B cnyyae npréma pykonucu K nybénvkaumm pegakums ctaBuT 06 3Tom B U3se-
CTHOCTb aBTopa. MNpun aTOM pefakums NosilyyaeT UCKIIYUTENBHOE NPaBo Ha pac-
NPOCTPaHEHNE NPUHATOr0 NPOU3BeaeHUs], BKOYas ero nybnmkaumm B xypHane
«Pagno», Ha MHTepHeT-CcTpaHuuax xypHana, CD unu nibim o6pa3om.

ABTOpPCKOE BO3HarpaxaeHue (roHopap) BbiniayMBaeTcs B TeYeHWe ABYX
MecsLEeB Nocsie NepBoi Nyéankauumn B pasmepe, onpeaensieMomM BHYTPEHHUM
CMpPaBOYHNKOM TapndoB.

Mo ucTeyeHun oJHOro roga ¢ MOMEHTa NnepBol NybnnkaumMm aBTop UMeeT
npaso ony6nMKoBaTb aBTOPCKMIA BAPUAHT CBOEro NPOn3BeaeHs B APYroM Mec-
Te 6e3 NpeaBapuUTeNIbHOro NMMCbMEHHOIO COrnacus peaakuun,

B nepenvcky peaakums He BCTynaeT. PyKonucy He peLLleH3npyoTes U He BO3-
BpaLaloTes.

© Pagno®, 1924—2020. BocnpousseaeHne MaTepurasos XypHana «Pagno»,
MX KOMMEpYeckoe MCMnosib30BaHMe B Nt0O0OM BUAE, MOMHOCTbIO UM YaCTUYHO,
[0MNyCKaeTCcs TObKO C MMCbMEHHOMO pa3peLLeHns peaakumm.

OtneyataHo B OAO «lMoponbckas dpabprka odceTHOM nevaTn»
142100, Mock. 0611, r. Mogonbck, PEBONOLMOHHBIN NpocnekT, 4. 80/42.

3ak. 02345-20.
NNUI b847231656198308d458d6692cf9f82d

KomneloTepHas ceTb  pepakuyuu

KypHana «Paguo» HaxoAWTcs nop,

3aWuToin DriWeb — aHTUBUPYCHBIX BecnnartHbiA HOMep
NPOAYKTOB POCCUIACKOTO paapa6or: cnyx6bl NOAREPHKM
YMKa CPEACTB MHDOPMALMOHHON o poe i,
BesonacHocTk —  KOMNaHWM

«[lokTop Bebn.

)

WH®OPMALMOHHAA NOOAEPXKA — KOMNAHUA «PUHET»

Teneghou: (495) 981-4571
®daxc: (495) 783-9181
E-mail: info@rinet.ru

Internet Service Provider Caim: hitp://www.rinet.net

He Bepb
rnasam ceouvum!...

A. I'OJIbILLIKO, kaHA. TeXH. HayK, r. MockBa

"5l yepTOBCKM /OGO CyLIaTb
JI0Xb, CMOTPS B 171a23a... OCO6eHHO
Korga 3Haro rnpasgy...".

AppuaHo YeneHtaHo

poposkas HavaTblli B NPOLLIOM HOMEPE XypHana pasro-

BOP O BMAEOTEXHONOMMSX U pacno3HaBaHuW NvL, OTMe-
TUM OOMH W3 NOCnegHWX TPEHAO0B, HanpaB/iEHHbIA POBHO B
NPOTUBOMOJIOXHYKD CTOPOHY. Komnanus IBM oTtkasanacb OT
paspaboTku MO 1 okazaHus ycnyr No pacrno3HaBaHWIo 1L, Ha
doHe Maccosbix npoTtectoB B CLUA. Maea IBM 3asiBun, 4to
KOMMaHWs HE XOYeT pa3BMBaTb TEXHONOrMW, KOTOPbIE MOTYT
ObITb MCMOJIb30BaHbI "AJ1 MacCOBOro HabloAEHWS U HapyLle-
HUs 6a30BbIX NpaB 1 cBobop Yenoseka", N Npensioxun obey-
ONTb BO3MOXHOCTb 3anpeta Ha WX MCMNoJib30BaHWE MNpaBo-
oxpaHuTenamu. AMepukaHckas kopnopauusa Microsoft oTkasa-
nacb npogasatb nonuuuun CLLUA cBolo TeXHONOrMio pacnosHa-
BaHWS 1L, Noka B CTpaHe He pa3paboTaloT COOTBETCTBYIOLLEE
3aKkoHO4aTenbCTBO. 3aTo KuTalckas komnaHus LLVision
Technology Co paspab6oTana cCofiHeYHble CMapT-04ku Ans
nonnuenckux, KoTopble BHelwHe noxoxu Ha Google Glass,
0bopyaoBaHbl Kamepon 1 cBsi3aHbl ¢ ©a30i AaHHbIX NpPaBo-
OXpaHUTENbHbIX OpraHoB. YTo6bl NPOBEPUTL JINYHOCTL NOAO-
3pUTENBHOMO YeNoBeKka, NoJIMLENCKOMY Hag0 NOCMOTPETb Ha
HEro C paccTosiHUS He BonblUe NSTU METPOB U C pakypca, npu
KOTOPOM BMAHO He meHee 70 % nuua. Cuctema pacnosHaBa-
HUS UL, @aBTOMaTMYEeCKN HA4YHET uUckaTb coBnageHus B 6ase
haHHbIX. Ha nonck notpebyetcs 2...3 MuH. Ecnn coBnageHve
OyneT HaliieHo, cucTtemMa COOBLUNT MMS U AOMaLUHWIA aapec
yenoseka.

Takum o6pa3oM, C OAHOW CTOPOHbI, MOSIBUAUCH Hekue
COMHEHUS B MacCOBOM MCMOJIb30BaHUN TEXHONIOIMWU pacro-
3HaBaHWA N1, a ¢ Apyron — "noesn” npogonxaeT UaTn Bne-
pén. Bcé aTo BhIrMSAMT goctatoyHo 3abaBHO, Kkoraga
BbISICHSIETCS, YTO CErofHs C MOMOLLbIO BUOEOTEXHONOMMIA
JMLLA MOXHO He TOJIbKO pacno3HaBaTb, HO U CUHTe3npoBaThk. K
npuMepy, Kak Ternepb MHOrMM MOHSITHO, LUMPOKOMOSIOCHbIV
MHTepHeT — 97O, npexae Bcero, Buaeo B HD-kayecTBe Ha
pacnpocTpaHéHHbIX nnatdopmax, KoOTopble MNOCTENEHHO
3aMeHSI0T ANs rpaxaaH HOBOCTHbIE NIEHTbI, aHANNUTUKY 1 MPO-
CTO pa3BfiekaTesibHoe YTMBO. A eLLE 3TO UHCTPYMEHT BANSHUS
Ha MunAnapapl NoAen, No3BoNsOWMIA co3aaBaTb HY>XHOe B
OaHHbI MOMeHT o6lecTBeHHOe MHeHue. CeropHsl, korga
nnaHetTa MAOTHO onyTaHa MHPOPMAaLMOHHBIMW KaHanamu,
B/IMATb MOXHO C MOMOLLbIO HOBOCTEWN, MPUYEM, Korga 3To
Heob6xoanMOo, NoAAENbHbIX.

Cam TepmuH fake news (nopaenbHble HOBOCTU) HE HOB,
NnoTOMYy 4YTO MnoAgefibHble HOBOCTW CYLLECTBOBaNM BCerga.
Ewe B Xl Beke o H. 9. uapun Ermnta n XeTTckoro rocynapcr-
Ba HayepTasn Ha KaMHsIX CBOUX ABOPLIOB CO0bLLEeHMS O nobe-
ne B 61TBe, KOTOpas Ha camMOM fefe 3aBepLunnach BHUYbIO.
Hy a B XX Beke ¢ noaaenbHOM HOBOCTY O 3axBaTe pagnmocTaH-
UMM Havanacb BTopas mMupoBas BoiHa. YTO Xe kacaeTtcs
HOBOCTEW [HS CEroAHsILLHEro, To, Kak roBopuTcs, npoby cTa-
BUTb Herge.

®delikoBble HOBOCTM BNMSIOT HAa NONNTMKY 6ONbLUNX CTPaH, a
Mx cospaTtenu 3apabaTtbiBalOT Hemanble OEeHbrn, UCMosb3ys
pa3nnyHble CxeMbl MoHeTu3auun. Fake news cMoryT cokpy-
LaTb NOANTUKOB 1 B13Heckl. Ho celiyac Mbl He Byaem n3yyatb
Tex, KTo co30aéT delikoBble HOBOCTU, Kak OpPraHu3yloT nog-
henbHble MHPOPMALIMOHHbIE KaMnaHuu, 1 3a4em UM, cobeT-
BEHHO, 9TO BCE. O4eBMAHO, Bbl U camMu AOragbiBaeTech.



OpHako Ha nuke BCex 3TUX Urp ¢ rpaxga-
HaMW MOXeT okas3aTbCcsa ewe 6bonee
n3owpeHHaa TexHonorns deep fake,
KOTOpas yXe He pa3 Jokasana CBO CMo-
COBHOCTb NPEBPATUTL KaKNX-HUOYOb 3HA-
MEHUTOCTEN, K NpuMmepy, B 3BE3Q Nop-

HOVHAOYCTPUN.
Deep fake (gundenk) — ato anro-
PUTM, NO3BONAIOWMA MOLENMPOBATbL

nosBegeHne 1 BHEWHOCTb 4enoBeKa Ha
BMnAeo3anucu. Nma TexHonorms nonyynna
oT covetaHusa deep learning (rnybokoe
obyyeHue) n fake (nopgaenka). 3To peanun-
CTNYHasa MaHunynauua aygno- n Bunaeo-
mMaTtepumasamMmm C NOMOLLBbID UCKYCCTBEH-
Horo wuHTennekta (UW). MocnegHun
MCMNONb3yeT CUHTE3 YESI0BEHECKOrO N300-
paxeHus, T. €. 0ObeOnHSAET HecKOJIbKO
KapTMHOK, Ha KOTOPbLIX YesIOBEK 3aneyart-
JNIEH C pa3HbIX PaKypCOB U C Pa3HbIM Bbipa-
XeHnem nmua, u genaet n3 HUX BUOEO.
AHannaunpya ¢oTtorpadumn, cneumnanbHbIn
ANropuTM Y4UTCH TOMY, KakK BbIMMAOUT U
MOXeT ABUraTbCa 4esioBek. Ha camom
nene paboTaloT ABe HewpoceTn. lNepsas
reHepupyeTt obpasubl M300paxeHus, a
BTOpaa OoTBeYaeT 3a TO, 4yTOObI OTNNYaTL
HacToswme obpasubl OT nMoanesbHbIX.
TexHONorm MOXHO CPaBHUTbL C paboTom
AByX d)aﬂbIJJI/IBOMOHeT'-IMKOB, OOVH N3
KOTOPbIX NOAOENbIBAET KYMOPbI, @ BTOPOM
NblTaeTCHd OT/INHUTL 3TN NOAAESIKMN OT OpU-
rmHanoB. B cnyyae, ecnu BTOpon 06Hapy-
XMBaeT NOALENKY, N300paxeHne oTcbina-
eTCcs NepBOMY, KOTOPbIM yfydllaeT CBOKO
paboTty, npeanaras 6onee pPeannCTUYHYIO
noanenky.

TexHonoruna deep fake "sactasnser”
roBOpuUTb 4enoBeka TO, YTO OH He Npo-
M3HOCUN, N aenatb TO, YTO OH HUKOr4a He
nenan. B eé ocHoBe nexar HEMpPOHHble
ceTn, paboTawwme Mo reHepaTuBHO-
cocTasarensHomy npuHumny (Generative
Adversarial Network — GAN). 310 anro-
puTMblI Ha 6a3e MalMHHOro 00yyeHus,
CrnocobHble reHepupoBaTh HOBLIM KOH-
TEHT 13 3agaHHoro Habopa. Hanpumep,
GAN MOXeT usyumTb Thicady doTorpaduii
Bapaka O6ambl 1 co3paTb CBOKO, COXpa-
HAA BCE 4epTbl U MUMUKY SKC-NMpe3naeH-
Ta. ANropuTMbI, 3a10KEHHbIE B 6a3y nNpo-
rpamMmbl, MOCTOSIHHO COPEBHYIOTCS APYr C
OpyroM B ABYX npoLeccax: 00yyeHne Ha
npencTtasneHHblx Gpotorpadusx ¢ Lenbio
co30aHuns peanbHOM MNOAMEHbI Nmua Ha
KON N UCKIDHEHNE HEroaHbIX BapuaH-
TOB [0 Tex Mop, noka MalmnHa cama He
HaAYHET NyTaTb OpUrnHaN n konuio. B aton
CNIOXHOW CXeme 3aKJIlo4aeTCs OCHOBHas
uenb paboTbl deep fake — co3gaHue nox-
HblX doTorpaduini n BUOEOKOHTEHTA, B
KOTOPbLIX MU0 OpurnHasia 3aMelaeTcs
apyrum obpasom.

PasnunyHblie MEeTOoAbl MaHUNynnpoBa-
HNA I/I306pa)KeHVIF|MI/I nosaBUJINCb eLLI,é B
XIX Beke n B XX Beke NPUMEHANUCH B
KMHopunbmax. OTM MeToAbl CTPeMU-
TEeJIbHO yny4ylwmancob C nosgBieHnem LI,I/Id)-
posoro Bupaeo. TexHonorus deep fake
BO3HUKNa B 2014 . B yMenbIxX pykax CTy-
neHta CTaH@OpPACKOro yHUBepcuTeTa
Ana N'yodennoy. Huyero nnoxoro 9H He
nMen B BUAy, OOHaKO 4epeld Tpu roga
nonb30BaTEb (KCTaTl/I, ero HuKk —
Deepfakes) counanbHOro HOBOCTHOMO
canta Reddit Ha4an ¢ nomowbio 3TOMN
TEXHONIOrMN 3aMEeHATb Jnua MNOPHO-
aKTpnUc 3HAMEHUTOCTAMMW. TyT n Hava-
nocCb...

Mocne atoro Reddit yxecTtounn csoun
npasuna B pacnpoCTPaHEeHUU KOHTEHTa, a
3a BCeMU Nogo0HbIMY POAVKaMN CO 3BY-
KOBOMW U/vnu BuaeomaHunynaumen 3a-
Kpenunocbk Ha3BaHue aundenkn. Kctatu,
HeJaBHee uccnefoBaHve nokasano, 4To
96 % anndeinkos B VIHTepHeTe — NMOPHO-
ponukn. OuyeBnaHO, GaHTasnmn y nx cos-
pnartenen xBataeT MNpPenUMyLLEeCTBEHHO
TONbLKO Ha 3T0. B nocnepHee Bpems noa-
[Eenkn Hayvanu npuefiekaTb MOBbLILEHHOE
BHMUMaHue 6narofaps MCNoJib30BaHUIO B
DUHAHCOBbLIX MaxMHALMAX, PO3bIrpbILLIaX
1, pasdymeeTcs, ¢anblUNBbIX HOBOCTAX.

Momnmo nopHorpadun, Nnonb3oBaTenn
B VIHTepHeTe NHTepecyloTCs eLLé 1 noam-
TUKON. B ceTn ecTb Heckonbko aunden-
KOB C NOSINTUYECKUMU OEATENSAMU, TAe UX
BbICTYMNJIEHUS MOHTMPOBANMU U MEHSANU
CMbIC/ BbiCKa3blBaHuSA. o VIHTepHETY ry-
NAT 9K06bI NbsiHas HaHcK Menocu, akoObI
Tpamn, BbICTYNawLWMA NPOTUB KIMMAaTU-
YeCKUX MHNLUMAaTKB, a Takxke 9kobbl Obama,
KOTOpPbI B OOHOM M3 POJSIMKOB Ha3blBaET
Tpamna complete dipshit (3acpaHuem).
PasymeeTcs, B peanbHOCTU HUKTO U3 3TUX
NepCcoHaxel H1Yero NoA00OHOro He aenan,
0[Hako AokasaTtb, "4TO Tbl He BepbOnwa”,
cpasy He nosy4aeTcs.

PacnpocTpaHeHne noXxHon nHpopma-
LK, BTOPXEHME B HACTHYIO XN3Hb, Paspy-
eHve penyTaumm — TONbKO Manas 4acTb
TOro, K YemMy MOryT NpMBECTU aundenkn.
VMIMEHHO NO3TOMY, NO MHEHWI0 nanaTthbl
npeactaButenen KoHrpecca CLUA, oHu
npencTaBnaioT yrposy HauWOHanbHOM
6e30nacHOCTN CTpaHbl. 3akoHoZaTenu
06€ecrnokoeHbl TEM, Kak 3Ta TEXHOMOorus
NOBANSIET U Ha O4YepeHylo npenBbidop-
HYIO KaMMaHuio, U Ha NOJINTUYECKYIO
obcTaHoBKy B LenoMm. Kctatn, Kanudop-
HWS CcTana NepBbIM LWITATOM, rAe Ha 3aKo-
HOAaTeNbHOM YpPOBHE 3anpetunu pac-
npocTpaHeHne gundenkos ¢ kaHangaTa-
MW BO BpeMS NpeasbibOPHOM FOHKN.

Bnpoyem, nobbie TEXHONOrnm camm rno
cebe He MOryT 6bITb XOPOLUMMU UAN M0-
XUMW — [NaBHOE, Kak UX UCMOJb3yIoT. B
MHTepHeTe [O0CTaTO4HO pasBriekaTefb-
HbIX ponnkoB ¢ gundenkamn. K npumepy,
Ha YouTube-kanane Ctrl Shift Face cme-
HSIOTCA NMLA MaBHbIX repoes duibMa Ha
OPYrMxX M3BECTHbIX FONMBYACKUX aKTE-
pos, rae CunbBectp CTannioHe CTaHOBUT-
ca TepmuHatopom, bpioc JIu ncnonHaet
ponb Heo B "Matpuue”, a Ixum Keppu
BMecTO [xeka HukoncoHa urpaeT rnas-
Hyl0 posib B "CusHun". C pacnpocTpaHe-
HMEM Takux POSINKOB MNOsiBUNAChb onac-
HOCTb AMckpeauTauum noboro nonb3oBa-
Tend, GoTo KOTOPOro ecTb B VIHTepHeTe.
MepBbIMK NMOA OroHb Nonanu NyeGAnYHbIE
JINYHOCTN, N306PaKEHN KOTOPLIX JOCTa-
TOYHO MHOro B OTKPbITOM gocTtyne. Kak
O4YeHb TOYHO BbICKa3anCd ofHaxApl
Po6epT LWeknu: "Camoe obuaHoe, 4TO B
MHPOPMaALMOHHON BOIMHE Bcerga npo-
uUrpbiBaeT TOT, KTO roBoput npasgy. OH
OorpaHu4yeH NpaBaown, a JIXeL, MOXET HECTHU
YTO YyrogHo™.

KpynHble kopnopauuun Google, Face-
book, Microsoft neiTaloTca 60poTbCcs C
pacnpocTtpaHeHnem ¢GenkoBbIX BUAEO,
4TOObl YMETb OTCeKkaTb HexenaTeflbHble
cpasy xe nocne nosieneHus. Co3paioTtcs
COOTBETCTBYIOLIME WHCTPYMEHTbI, C MNO-
MOLLbIO KOTOPbIX pa3paboTymky MOryT
TPEHNPOBATL ANrOPUTMbI AN 0BHapyXxe-
Huga pundenkos. Bot Facebook He Tak

[AaBHO aHOHCMpoOBana KOHKYPC C Npu3o-
BbiM poHOoOM 10 MAH O0NA. HA NyHLUYO
nporpammy, pacnosHawowyo ¢enkosble
BUAEO.

EcTb npuvmepbl ncnonb3oBaHus amn-
derikoB n B pekname. B uyactHOCTW,
Bekxam cHancs B counanbHOM posnivke 06
OMNAaCHOCTHAX Mangapuu, a TEXHONOrmu no-
MO EMY 3arOBOPUTb HA AEBSATU Pa3HbIX
a3blkax. Hocutenu a3bika NPOU3HOCUAU
TekcT, a UMW nopctpamBan Buaeo nopg
apTukynaumio Bakxema. Bnpoyem, aBTO-
pbl peknamMmbl NPeanoYnTaloT HasbiBaTb
3TO BMOEO CUHTE30M, a He Anndenkom,
4TOObI M36€eXaTh HEraTUBHBLIX CPABHEHWIA.
KcTtatn, noka TpeHaa MCNonb30BaHUSA
[aHHOW TexHOoNormm B pekname Het. B
MacCOBOM CO3HaHuu gundenkn — 3T0
MHDOPMaLMOHHOE opyXue. VIMEHHO no-
3TOMYy Ons BeayLimx 6peHaoB UCMONb30-
BaHMe AundenkoB HECET CepbE3HbIN
penyTaunOHHbIN PUCK.

PasymeeTcs, TexHonornsa noka Henae-
anbHa. B yactHocTn, MeloT MecTo MUMN-
yeckme aptedakTbl — HepeanuCTUyHbIe
OBUXEHNS, MOHOTOHHOCTb peuun. [lo-
CKOJIbKY BCE [OBUXEHUS Nuua reHepu-
pytotca HempeanbHbiM N, HekoTOpble N3
HUX MOJly4yaloTCA HEEeCTECTBEHHbIMU.
Bnpoyem, nx MOXHO CKOPPEKTMPOBATb,
HO TOraa, BO3MOXHO, HepeanncTU4HbIMU
CTaHyT Apyrue anemMeHTbl MUMUKN. Jaxe
KOPOTKNN BUOEOPONUK COAEPXUT OrPOM-
HO€ KOJIMYECTBO TakMX MUMWNYECKUX OBU-
XXEHUN, No3ToMy TpebyeTcs O4veHb Ka-
4eCTBEHHO 00y4eHHbli UMW, 4ToObl Ha
605bLWOM 00BbEME He JonyckaTb OLNBOK.
Bunpeo ¢ npumeHeHnem gundenkos
BbIMNAAAT YOeAUTENbHO TONbKO B TeYEeHne
2...3 C, HO OHW (BO BCSIKOM Clly4ae noka)
[aneku oT Toro, 4ToObl 0OMaHyTb NONL30-
BaTenen. Ecnu npucmMoTpeTbca K Takum
ponnKam BHUMATENbHEN, TO MOXHO 3amMe-
TUTb, 4TO, Hanpumep, NOLPUCOBAHHbIE
nMua Ha BMAEO He MoprakT. ddpdekT
MOCTOSAHHO OTKPbITBIX 1123 CBSA3aH C HeA0-
cTaTkaMmn rnpouecca Cco3faHus Takux
ponukoB. eno B TOM, 4TO cCpean KapTu-
HOK, MO KOTOPbIM OObIYHO Y4MUTCH HENpO-
CeTb, HE TaK MHOro (Ha camMom pene ux
noytn Het) dotorpaduin ¢ 3aKpbITbIMU
rnazamu. MNonb3oBaTenn BpPsA N XPaHAaT
WM BbIKNAAbIBAIOT B CETb HeyAayHble
dOTO, Ha KOTOPLIX OHX MopratoT. Ho Beab
NN noCTOSAHHO COBEpPLUEHCTBYETCH U C
MOPraHMeM 4YTo-HUOyab "npuaymaeT”.

Y106bl YBEPEHHO pacrno3Hatb AuM-
delik, y4éHble n3 YHmBepcuteta OnbaHu
NnpPOBENU 3KCNEPUMEHT, B KOTOPOM
BbISIBUJIM, YTO B CPEOHEM NIOOMN MOPraioT
17 pa3 B MUHYTY. ITO YMCNO yBeNn4MBa-
eTca oo 26 pa3 BO BpeMsl pasroBopa u
nagaet 0o 4,5 pasa BO BpeMS YTEHUSA. DT
Xe y4€Hble NPeaoxXnnn CBOM MeToq, pac-
no3HaBaHnsa HENKOBbIX BUAEOPONNKOB,
06beanHVB [BEe HEWpPOHHble CeTu, Ans
TOro 4T06bLlI 6G0oNee appekTUBHO pacno-
3HaBaTb HeHacTosIWwme nnua. Kak BbISICHN-
NI0Cb, HEMPOHHbIE CETW 4acTO ynyckawT
CMOHTaHHbIE U HEeNnpowu3BOJibHblE GU3NO-
norvyeckne gencrteua. Hanpumep, abixa-
HUE BO BPEMS PeYu Ui ABMXEHne rnas.

HecomHeHHO, Npu pocTe uymicna gun-
deikoB OyaeT pacTu 1 YyBCTBUTENLHOCTb
ayamMTopumn K pasinyHblM HECOBEPLLEHCT-
Bam. BoamoxHo, Gnarogaps aToMmy uaes
HanTn gundenk u cTaHeT OCHOBHOW ANg
KOMMyHuKkauum UT-komMnaHum mnm HOBO-
CTHOro arperatopa. Bnpoyem, psagosomy |




%/ Nonb3oBaTesnio BCE CJIOXHEE OTINYUTb
, CMOHTMPOBAHHOE BUAEO OT HACTOSALLErO.
& Ho, No MHEHWIO 9KCMEepTOB, YXe O4YeHb
> {:‘-' CKOPO TEXHONOrmnM [OCTUTHYT Takoro
.‘:.,.,.t‘,'.. YPOBHS, 4TO CMOHTMPOBaHHOE BUOEO YXe
:';‘i‘g_, _.,: 6yaeT HEBO3MOXHO OT/IMHYNTL OT OPUTUHA-
« ;41 12 1 akcnepTam. YumTbiBag KOAMYECTBO
$OTO, KOTOpbIE FpaxgaHe "3anmBaloT’ B
coumanbHble CeTn, HepocTaTka B mMaTe-
puane onsa gundenkos He NpeaBuanTCs.
Mpo6bnema B TOM, 4TO B ByAyLLeM Nosb30-
BaTensiM, KOTOpPble HE CMOryT [A0Ka3aTb,
YTO MX He BbINo Ha onpenenéHHOM BUAEO,
' MOXET, Hanpumep, rpo3vTb TIOPEMHbIN
cpok. K Tomy xe nogobHble BUAEO MOTYT
ObITb Kak 6€306MaHbIMU, Tak KaTacTpodu-
4eCKuM OnacHbIMU C TOYKM 3PEHUS NOSBE-
HUS OCKOPONEHWIA TO UAN NHOWN 3THUYE-
CKOW 1NN PENUIMO3HONM rpynnbl rpaxnaH.
W pnaxe peknamMHble CIOXETbl C HECTapeto-
LMW NN BEYHO XMBbIMU 3BE3LAMUN UC-
Nonb3ylTCA Ceryac He Tak 4acTo OTHIOAb
He 13-3a TEXHONOrnM4ecknx Npobnem (Ha-
noxeHunem 3D-mopmenn opurmHana u
NNacTU4eCKUM FPUMOM aKTEpa MOXHO
CKOHCTPYMpOBaTh BUAEO Aaxe 6e3 BCAKO-
ro gundenka), a n3-3a HepaspeLUEHHbIX
3TUYECKMX BOMPOCOB, HE FOBOPS YXe O
HacnegHuKax u np.

HecMoOTps Ha BCe U3NOXEHHbIE BbILLE
puckn, TexHonormsa aundenk BCE Xe
1MMeeT 60bLIOW NOTEHUMA, eCN, KOHEeY-
HO, €€ NPaBUJIbHO UCMNOMb30BaTb. YUUTbI-
Bas, YTO CO34aTb KAa4eCTBEHHbIN aundenk
Ha 0ObIHHOM KOMMbIOTEPE HEMpPOCTO, CY-
LeCTBYyeT LOCTATOYHO MHOIO MHCTPYMEH-
TOB, OOCTYMHbIX B VHTepHeTe, 4TOObLI
NoMoYb NI0AAM caenatb 3TO.

B uyacTHOCTW, €CTb NpUIOXeHUe
Doublicat. Heckonbko cekyHn — u Bawe
nmuo 6yneTt HanoxeHo Ha nuuo bpapa
Mutta, Jleonapno An Kanpuo wnn Ten-
nopa CeudTta, NpuyEM BaLle HaNOXEHHOE
nmuo OyaeTt NoyTu Tak Xe rpuMacHUYaThb,
KaK n opurnnan. Mo cnoeam paspaboTym-
KOB MPUIOXEHNS, caMo u3obpaxeHune
yAansaeTcsa ¢ CepBepoB cpasy nocne ero
0bpaboTKku.

MpunoxeHne FaceApp, pas3paboTaH-
Hoe poccuiickon komnaHmen Wireless
Lab, ncnonb3yet HEMpPOHHbIE CeTu Ans
reHepaumn BbICOKOPEaSMCTUYHbIX Npe-
obpasoBaHuin nuy, Ha doTorpadusax.
MpunoxeHne mMoxeT npeobpas3uTb Balle
nmuo, 4Tobbl 3acTaBuTb €ro ynblbarbes,
BbIMSAAEeTb CTaplle, BbirsgeTb MOJIoXe
WA NPOCTO AN CMEHbl nona, a Takxke
MHOIMX OPYrux 3aHATHbIX Npeobpa3oBa-
HU. TaTyMpoOBKW, BUHLETKW, pPasmMbITue
0b6bekTMBa M HanoxeHne GoHa Takxe
aBnsiloTCca Yactelo FaceApp. B 2018 r.
NPWIOXeHNe MNPUBAEKIO MHOIO BHUMa-
HUSI CO CTOPOHbI TPAHCreHAEPHbIX W
NrBT-coobLecTB 1U3-3a ero peaancTuy-
HbIX MPeobpa3oBaHUii FreHOEePHbIX n3Me-
HEHUN. HO npunoXeHwe CTONKHYNOCb C
KPUTUKOW Kak B COLMANbHbIX CETAX, TaK U
B Mpecce 3a HapyweHue KoHbOuaeHum-
aNbHOCTU NONIb30BATENLCKMX AAHHbIX.

C nomouubio nHctpymeHTa Deepfakes
web 3 MOXHO co3paBatb BUAEO B MIHTep-
HeTe 3a 2 gosn. B yac. Oby4yeHune 3aech
HEMHOro o6bEMHEE, YEM B APYrux nNpu-
5 noxeHusax. [ng Hayana HyXHO 3aperu-
i CTpMpOBaTbLCH M 3arpy3nTb CBOU BUAEO.
Bcé ocTtanbHoe npoucxoomt B obnake,
roe WCMofb3ylTCSA MOLLHble rpaduye-
ckue npoueccopbl. Ha nsyyeHve Buageo-
M300paxeHni 1 CMeHy L, YXOAUT NOYTH

CMOryT npereHgoBartb
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Ha Oo4UH N3 NpPpuU30B.

yeTblpe yaca. Takke MOXHO MCMoSb30-
BaTb 0OYYEHHYIO MOAEeNb, YTOObl MEHSATb
nmua, ato 3aHumaet okono 30 MuH. Pa-
3ymeeTcs, AOCTyn K CBOMM BUOEO U
y4eOHbIM [OaHHbIM MOXEeTe MOoNy4nuTb
TOJIbKO Bbl.

MpunoxeHne DeepFacelab asngaetcsa
Beaywmm MO gnsa co3pgaHvs noanenok,
KOTOpPOE MCMOoJib3yeT HOBbIE HEMPOHHbIE
cetTm pgna  3aMeHbl Ul B BUAEO.
MpunoxeHne pasmerteHo Ha GitHub n
nopoanno 6GecyncneHHoe MHOXECTBO
Buaeo B MIHTepHeTe. Mo cnosam ero pas-
paboTumnkos, 6onee 95 % rnybokux noa-
Lenok BUAEO CO3[alTCA C MOMOLLbIO
DeepFacelLab. Ero wucnonb3yiT He-
CKONbKO MonynspHbIX kaHanoe YouTube,
Takmx kak Ctrl Shift Face, iFake un
Shamook. DeepFacelab pa6oTaeT ¢ Bbi-
COKMM KQ4yeCTBOM, HO A1 ero Ucrnosb30-
BaHUSA HEOOXOOMMO UMETb TEXHUYECKNE
3HaHUS.

FaceSwap noxox Ha DeepFacelab, HO
npenocTtaesnsier 60nblle BO3MOXHOCTEN,
NyYWyl0  OOKYMEHTauMio U1 Ayylylo
OHNanH-NoaAepXxKy. B otnnymne ot Bbilwe-
NpUBEAEHHbLIX MHCTPYMEHTOB, paccyu-
TaHHbIX Ha Android n iOS, oH Takxe AOCTY-
neH Ha Mac u Linux. 3To MHCTPYMEHT C
OTKPbITbIM UCXOLAHbIM KOAOM, HaMoMHEH-
HbI OYHKUMOHANIbHOCTLIO AN BbIMNOJIHE-
HUSA KaXAaoro wara npouecca deep fake,
OT MMMOpPTa NepBOHAYaNbHOrO BMAEO 00
co3paHua duHanbHoro Buaeo. YToObl
3anyCTuUTb 9TOT UHCTPYMEHT, Heobxoanma
MOLLHaa BuAaeokapTa, Tak Kak 3amMeHa
nmua nNpoucxoguT KpanHe MensieHHOo.
Pabotasa Ha Python, Keras u Tensorflow,
Faceswap nmMeeT akTMBHOE COOOLLECTBO,
noaaepXxuvearoLLee n paspabarbiBaloLlee
0. CoOTBETCTBEHHO CYLLECTBYET MHOIO
y4€e6HUKOB, KOTOPbIE MOMOrYT BaM HavyaTb
paboTy.

TexHonorus rnybokon noanenku
MynbTUMeamna Zao no3BosiSeT MOAyInpo-
BaTb rojloca 3HAMEHUTOCTEN N Haknaapl-
BaTb CBOE NINL0 Ha TeNo aKkTEépa B CLEHeE.
JlocTaToO4YHO NPOCTO HaXaTb HA OAHY Po-
Torpaduio, 4tobbl NonpoboBaTb ThiCAYU
MOJHbIX NPUYECOK, OAEXAbl U MaKusxa.
MpunoxeHne npefoCcTaBAsgeT MHOXECTBO
BUAEOKIMMNOB, HApPSA0B N GyKBaNIbHO He-
OrpaHuUYeHHblE BO3MOXHOCTU AJ1 n3yde-
Hus. B 2019 . Zao 3a KOpOTKOe Bpems
NPMOBPEN 3HAYUTENBHYIO NOMYNSPHOCTD,
NO3BOJSIMB MOJSIb30BaTENSIM OOMEHUBATL-
ca nMuaMun ¢ nobuMbIMU aKkTEépamu B
KOPOTKMX KiauMnax u3 Tenenepenay wu
dunbMoB. 3a Mecsy, OH CTajl caMbiM
3arpyxaembiM 6ecrnniaTHbIM U BO MHOTOM
yOOBNETBOPSAIOLLMM YecTonobue npuno-
xeHnem B Kutae. C poctom nonynsip-
HOCTW ero pa3paboTymKn TakxKe CTONKHY-
JINCb C KPUTUKOWN NOAUTUKU KOHPUOEHLN-
aNbHOCTU NPUNOXeHUs. Bcero Heckonbko
CeKyHA, noHagobutcs, 4ToObl MOMEHNATb
Balle MU0, HO TakK Kak aaroputm B
OCHOBHOM 0OOYy4YeH Ha KMUTaWCKMX Nnuax,
3TO MOXET BbIrNsAAeTb HE COBCEM Tak, Kak
oxunpaeTcs.

B uenom Bce BblenpuBefEHHbIE UH-
CTPYMEHTbI LEMOHCTPUPYIOT, Kak BGbICTPO
passuBancsa 6asosblin M. To, 4TO paHb-
e TpeboBano ThiCAYM KAPTUHOK, YTOObI
coenaTtb AOCTATOYHO ybeauTensHoe ry-
6okoe noanenbHoe BMAOEO, Tenepb Tpe-
OyeT Hann4ns ToNIbKO OAHOro n3obpaxe-
HUSA 1 NPY 9TOM AEMOHCTPUPYET Nydlune
pes3ynbrathl.

MunpoBOIM pbIHOK MyNbTUMeOMa BMIOT-
HYIO NOAOLWEN K NPefoCTaBNeHUI0 Takmnx
BUOEOCEPBMCOB, KaK "repon no 3anpocy”
n "cloxeT no 3anpocy”. MHaye rosops,
CEeroHs NOTEeHUMANbHO KaXAbl 3puUTeNb
Mo CBOEMY XENaHMIO MOXET NOJly4UTb Tex
repoeB BMOEOCIOXeTa, KOTOPbIX 3aX04eT,
1 3a4aTb TakmMe NOBOPOTHLI CIOXEeTa, KOTO-
pble 3aTPOHYT TOHYalLLMe CTPYHbl ero
oywin (eCTECTBEHHO, MPU HaIn4ymmn no-
cnegHux). Haxe npy MUHMMANbHOM
BOOOpaXeHUN HEeTPyLHO MpencTaBuTb,
Kakme CIOXeTbl U KakuMe 3aMeHbl aein-
CTBYIOLLMX ML, P 3TOM BO3MOXHbI (Mbl
ero He NOOVMM — 3aMEHUM €ero nuLoMm
KaKoro-H1Mbyab oTpuLaTeNbHOro repos).
CTonTt 3amMeTuTb, 4TO A5 NOABMIEHUS yKa-
3aHHbIX CEpPBUCOB ropasgo Gonblue He-
06xoauMbl onpeaenéHHbIE BbIYUCINTENb-
Hbl€ MOLLHOCTU N HaIn4ne COOTBETCTBYIO-
wero NN.

Y70 KacaeTCcs BbiCOYanLlero ka4ecTsa,
TO 3TO NO-NpexHeMmy yaen npodeccnoHa-
noe. CkaxeMm, elWwg pecatb nNeT Hasag
IOxenmc KamepoH, KOTOpbIn 3aHumMaeT
OJHO U3 BeAyLLMX MECT B MUPOBOM KMHO-
daHTacTuke, cHan ceon "ABatap”, roe
okono 80 % Bugeopsga OblIO aHMMaUN-
eli, TwarenbHbiIM 06Pa30M MOAOrHaAHHOM
noA peanbHOCTb (B TOM yucne n B 3D).
®unbM CHUMAanNcs A0Aro, HO pesynbrart
Obl1 BECbMa XOPOLU U BbI3BaN HACTOALLNMA
wok. N HecnpocTa "ABatap” 6bin BbIABU-
HYT aMepWUKaHCKOW KMHOWHAYCTPUEN Ha
npemuto "Ockap” cpasy No cemMm HoOMUHa-
umam. Tem 60NbLUNIA LLIOK BbI3BASIO NPU-
cyxaeHne GunbMy nuLlb OAHOMO Npm3a n
OTHIOAb HE 33 PEeXUCCYPY U TEXHONOIMUIO
M3roToBNIEHMS, a 3a paboTy onepaTtopa. B
4ém neno?

Heckonbko net Hazag 00 3TOM yxe
NPUXOANIOCHL NUCaTb, HO B AAHHOM Chy-
yae Hernsioxo 1 NOBTOPUTL B CBA3U C pas-
BUTMEM U MNPOABMXEHWEM B MaCChl
TexHonorun deep fake. B TOT MOMEHT
Ixenmc KamepoH npepBoCXmTun OeHb
CerogHsIlLHMA 1 ybeamTenbHO nokasan,
YTO BHELUHOCTb KMHOFEPOSIM MOXET ObIThb
npuaaHa abconoTHO nobas 6e3 notepu
KayecTBa BO BCEX CMbIC/ax, a 3TO O3Ha-
4YaeT, YTO yXe B CKOPOM BPEMEHMU He
OyneT HyX /bl B TaK Ha3bIBaEMbIX BbICOKO-
onfaymBaemblix "3BE3nax” C UX kanpusa-
MW, CKaHAanamu, N1acTM4eckumMm onepa-
umMaMn 1 np. MyXeCTBEHHbIe, HEeXHble,
cobnasHuTeNbHbIE, ragkMe N CMa3nuBbIe
OyayT co34aHbl KOMMbIOTEPOM, B KOTOPOM
BMecTo [xeimca KamepoHa OyaeT Tpy-
LUTbCS HYXXHbIM 06Pa30M OPUEHTUPOBAH-
Hbin UN. Oeno 6yaneTt nuwb B GbiCTpOaEN-
CTBMW U LEHe Takoro KomnbiTepa, HO
OTHIOAb HE B CUASILLIEM 32 HUM YesiOBeKe.
YynTbiBad CTpeMUTENbHbIA MpOrpecc,
LONro XAaTb KOMMEPYECKM BbIFOAHbIX
npennoxeHni He NpuAETCH. YTo Xe Kaca-
€TCs aMepUKaHCKMX KMHOaKaJeMWKOB,
3TO Janeko Hernaynble Niogu, KoTopble
npocTto yemaenu B "ABatape” cMepTb
BCEro TOro, Yem Xusa u XMBET MMPOBas
kuHomHaycTpusa. Kakon yx Tyt "Ockap”,
ecnun 3aBTpa OyKBaNbHO KaXzaas Kyxap-
Ka...
Hy Bbl NnoOHMMaeTe...

o marepunanam new-science.ru,
topwar.ru, informburo.kz, www.sostav.
ru, millionstatusov.ru
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POCCHUd

MOCKBA. KoHuepH "KpocT" Bbikynun
Tepputoputo OKTABPLCKOro pagmoueHTpa
B . MockBe nMopg >Xunble 3aCTPONKWN.
PagnotenesmamoHHaa 6GawHa "OkTton”
BbICOTOM 258 M 1 BECb PaaMOLEHTP CKOPO
OyayT CHEeCeHbl.

Cenyac ¢ "OkToga" BewarT pagmo-
ctaHummn "BocTtok FM", "BecHa FM",
"Pagmo Hava”, "Takcm FM", "HoBoe pa-
ano”, "CepebpsaHbin Joxas", "Xapa FM",
"Hawe pagmo”, "Mask”, "Pagno 7 Ha cemu
xonmax”, "Pagno Khura", "Capital FM",
"Love Radio", a Takxe BTOpOI nepegaryink
"Pycckoro paguo” n TenekaHana THT
(nctouHmkmn — URL: https://vk.com/
televisionlife?w=wall-95751351_1677
1 https://newizv.ru/news/city/04-06-
2020/8-tysyach-zhiteley-na-odnom-
pyatachke-renovatsiya-otmetilas-
esche-odnim-bezumnym-proektom
(19.07.20)).

AADBITEA. 7 niona K ceTn BeliaHus
"Pagmo Jaya" npucoeguHunca r. Marikon,
yacTtoTa BelwlaHms — 94,8 My,

PernoHanbHas ceTb paguocTaHLuu
"Pagno Jaya" HacumThiBaeT 265 nepenat-
4YMKOB, pa3MeLLEHHbIX B ropogax Poccum
N cTpaHax 6nuxHero 3apybexbst (MCTOY-
Huk — URL: http://krutoymedia.ru/
news/7512.htm (19.07.20)).

ANTAWU. 1 niona pagmnoctaHumsa DFM
("OvHamut FM") Havana BellaHwe B CTO-
nnue Pecnybnukn Antan — r. FopHO-An-
Taiicke Ha 4vacTtote 106 Mlu. OcHoBy
adupa cocTaBnseT peTpaHcnaums Moc-
KOBCKOW Mnporpammbl. Takxe exeaHEeBHO
BbIXOOMT B 9OUP MECTHbIN NPOrHO3 Noro-
abl (nctoyHnk — URL: https://vk.com/
fmprod_business?w=wall-73735534 _
4850 (19.07.20)).

AMYPCKA4 OBJ1. C 1 nions Ha yacTo-
Te 106,7 MI'y, nporpammsl cTaHuum "Pa-
nvo Poccuun™, B TOM yncne "Bectu-Amyp-
ckas 0651acTb” CMOryT YCAbIWaTb XUTENU
cena KOHCTAHTMHOBKA M €ro OKpPecTHOC-
Tel. BewaHne Benétca exenHEBHO C
54 yTpa go 1 4 HOYM NO MECTHOMY BpeMe-
HW.

C 10 nionsa nporpaMmmbl pagnocTaHunmn
"Pagmo Poccun”, B ToM umncne "Bectu-
Amypckaa 06nacTb”, OOCTYMHbI XUTENaM
cén 3enénbii Bop, MoapkoBo n Gamxan-
LWMX K HAM HACENEHHbIX NMYHKTOB. Mouy-
HOCTb nepepatynka — 100 BT, yacTtoTta
BewaHna — 88,4 Mly,. BelwaHne Begércsa
exepnHeBHo ¢ 05.00 no 01.00 no mecTHOMY
BpeMeHu, HoBocTu N'TPK "AMyp" BbIXOaAT
B 3dup ABaxabl B AeHb, B 13.30 n 19.45.

"Pagno Poccuun™ B amanasoHe YKB B
Mpramypbe MOryT cnyLiaTtbh XUTenu Hace-
NEHHbIX NYHKTOB: bnaroseleHck (4acToTta
BewaHuna — 91 Mrl'y), 3eqa (yacToTa Bewa-
Hus — 103,4 Mrl'u), TeiHaa (4acToTa Bewa-
Hus — 106,2 Ml'u), 3aBUTUMHCK (4acToTa
BewaHua — 102,4 Mly), nrt Apxapa
(yacToTa BewaHns — 100 Ml'y), c. Heeep
(vyacTtoTa BewwaHusa — 107,1 Mlu), n. Mar-
paradm (yactota BewaHnas — 100 My,

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

cén EkatepuHocnaska (4acTtoTa Belja-
Hua — 101,9 Ml'y) n KoHcTaHTUHOBKA
(yacToTa BewaHusa — 106,7 MI'w), a Takxe
6amKaniLLnNX HACENEHHBIX MYHKTOB (MCTOY-
Huk — URL: https://gtrkamur.ru/news/
2020/07/09/37099 (19.07.20)).

BALUKOPTOCTAH. B WnuweBckom
parioHe Havyanocb BeLLlaHWe MyHULUNasb-
HOW pagmocTaHuum "Unuw™ Ha vacToTe
88,1 Ml'y (nctounnk — URL: https://
ilesh.bashkortostan.ru/presscenter/
news/272909/ (19.07.20)).

BOJITOrPAACKASA OBJ1. C 23 nioHaA B
r. KambllwnHe Havana paboTy pagmocTaH-
ums "Hosoe paamo” Ha yactoTe 101,7 MINy
(nctouHmk — URL: https://vk.com/
newradio_cities?w=wall-106042931_
731481 (19.07.20)).

BOPOHEXCKASA OBJ1. 22 nioHsa ¢du-
nnan PTPC "BopoHexcknin OPTIILL" Hayan
TECTOBYIO TPAHCAALUIO pPaguvoCcTaHuumm
"Pagno Poccuun” B r. bopucornebcke Ha
yactote 104,1 Mlu. MowHocTb nepeaart-
ymka — 1 kBT.

TecToBbIM 3anyck pPagvoCTaHUUM He-
obxoomm ansa npoBepku paboTbl nepe-
patoulero o6opynoBaHusl, MO3TOMY OLHO-
BPEMEHHO C HUM BOPOHEXCKWUA dunuan
PTPC Benét TpaHcnaumio "Pagno Poccumn™
Ha yvacTtote 70,82 MIy. OpgHako yxe ¢
1 vlona Ha 3TOl YacToTe BellaHne byneTt
OTKJ/TIOYEHO. = .

3ABAUKAJIbCKUN KPAMW. 29 nioHs B
cTtonmue 3abalikanbCKoro Kpasi Ha 4acTo-
Te 105,7 Ml'y Hayana CBOE BeLllaHue
paanocTtaHumsa "CepebpsaHbii [Joxab".
OHa cyuwecTtByeT B Poccum yxe 6onee
25 net. 3anycky cTaHumn B Ynte nocesi-
LleHa CyLLEeCTBEHHas 4acTb MOCKOBCKOIO
adumpa.

KOMU PECNYBJIUKA. dunuan PTPC
"PTIL, Pecnybnvkn Komu" nipopmupyet
0O FOTOBHOCTM Ha4vaTb 3UPHOE paamoBe-
waHne kaHana "Pagno Poccuun™ ¢ pervo-
HanbHbiMK Bpe3kamn TPK "Komun Top™.
BelaHuve 6yneT natm B cnenyowmx Hace-
NEHHbIX NyHKTax Pecnybnuku Komu:

— n. Kagxepom, r. Neyopa (4actota
BewaHna — 101,2 Ml'y, MOLHOCTL Nepe-
natyuka — 30 BT;

— c¢. KegBaBom, r. ¥xta (4actoTta Be-
waHus — 103,1 My, MOLIHOCTL nepe-
natyuka — 30 BT;

— nrt HwxHuii Opec, r. CocHoropck
(yacTtoTa BewaHus — 102,7 My, mouw-
HOCTb nepepatyinka — 3 BT;

— r. YcuHcK (4actoTa BewaHus —
102,5 MlNy, MOWHOCTL nepeparyvnka —
100 BT).

TpaHcnsauMa nNporpamMm B TECTOBOM
pexvMe Ha MNepeyvYnCNeHHbIX 0ObeKTax C
Lenblo otnagku obopynoBaHMS U NMpoBe-
0EeHNS HeobXOAUMbIX U3MEPEHUN yxe
npou3BoaAnNTCHA B pexmme "MOoOHO" exe-
OHeBHO B TeyeHue 20 4acoB B CYTKU C
05.00 po 01.00 Nno MOCKOBCKOMY Bpeme-
HW.

Hauvano perynapHon 3¢duUpHON TpaHc-
naumm 3annaHmposaHo ¢ 05.00 4 no moc-
koBckomy BpemeHun 10 aBrycta 2020 r.
(nctouHmnk — URL: https://usinsk.
online/news/v-usinske-budet-
zvuchat-radio-rossii/ (19.07.20)).

KPACHOAPCKWUIMN KPAW. C 17 niona B
r. Hopunbcke Havyana paboTy pagnocTaH-
ums "Hoeoe paguo” Ha vactoTte 91,5 MINy
(nctouHmk — URL: https://vk.com/
newradio_cities?w=wall-106042931_
730221 (19.07.20)).

KPbIM. PaguoctaHumsa "Kpbim Touka"
c 1 nonsa BewaetT B r. Cumdeponone Ha
yacTtoTe 98,7 MI'y, 1 B r. AnTe Ha yYacToTe
94,4 Ml'y, (uctouHuk — URL: https://
vk.com/tochkacrimea?w=wall-
156965469_12643 (19.07.20)).

MAPUUN I3)1. 5 niona B r. Bomxcke
Havyana BellaHue pagumocTaHumsa "Paguno
poaHbIX gopor” Ha uvacTtote 95,7 Mly
(nctouHmk — URL: https://vk.com/
radiord?w=wall-143202128_15771
(19.07.20)). .

NMEPMCKWUU KPAWU. 4 viionsa, B O€Hb,
Korga paamocTaHumm  "CepebpsiHbiii
Joxab" ncnonHsetcs 25 net, Hayanocks eé
BellaHue B r. Nepmu Ha vyacToTe 98,9 Ml
(nctouHnk — URL: https://www.silver.
ru/regions/news/start-veshchaniya-
serebryanogo-dozhdya-v-permi/
(19.07.20)).

CAMAPCKAS OBJ1. 9 wiona dunman
PTPC "Camapckuiit OPTIIL" Hauyan TpaHc-
naunio pagmoctaHumm "Mask” B r. Cbi3-
paHu. YacTtoTa BewaHus — 94,6 Mlu,
MOLLHOCTb nepegatymka — 1 kBT. Pexum
BELWAHNA — eXeOHEBHO (MCTOYHUK —
URL: https://samara.rtrs.ru/tv/analog/
rtrs-nachal-fm-translyatsiyu-
radiostantsii-mayak-v-syzrani/
(19.07.20)).

CBEPOJIOBCKAS OBJ1. 23 vioHs du-
nunan PTPC "Ceepanosckuin OPTIL" Ha-
yan TpaHcnauuil paguoctaHumn "Boc-
KpeceHue" B cene Bytka. lMporpamMmmbl
[ocTynHbl Ha 4YacTtoTe 100,9 My, mouu-
HOCTb nepepatyinka — 100 Br.

19 nioHa ¢dunuan PTPC "Ceepanos-
cknii OPTIL" Havan TpaHcnaumio npo-
rpaMm 9TOW Xe pagmnocTaHuMm B cene
BaiikanoBo Ha yacTtote 103,7 MI'w,. Mepe-
naTtymk mowHocTbio 0,1 kBT obecnednsa-
eT curHanom 6onee 18000 yenoBek.

MporpamMmbl TPAHCAVPYIOTCH €XeaHEB-
HO B KPYrJIOCYTOYHOM peXume (UCTou-
Huk — URL: https://ekburg.rtrs.ru/tv/
analog/rtrs-nachal-translyatsiyu-
radio-voskresenie-v-butke-i-
baykalovo/ (19.07.20)).

26 WIOHSA YTPOM N0 MECTHOMY BPEMEHU
Hayanocb BewaHne pagmocTtaHumm "Boc-
KpeceHne" B nrr CocbBa Ha 4actoTe
102,9 MI'y (uctounnk — URL: https://vk.
com/pravradio_ru?w=wall-26484888 _
1067 (19.07.20)).

26 nioHa Bedyepom "BockpeceHue"
nosiBUNOCL B adupe panueHTpa Tyrynsim
Ha yacTtoTe 88,6 My (nctoyHnk — URL:
https://vk.com/pravradio_ru?w=wall-
26484888_1068 (19.07.20)).

10 viona Hayanocb BellaHue pagmo-
cTtaHuun "BockpeceHne” B r. Ananaescke
Ha yacTtoTte 104,6 MI'y (nctouHuk — URL:
https://vk.com/pravradio_ru?w=wall-
26484888_1079 (19.07.20)).

TOMCKA4 OBJ1. dunnan PTPC "Towm-
CKMin 00N1aCTHOW paguoTeNIeBU3UNOHHbIN
nepepatowmii ueHTp" (Tomckuin OPTIIL,)
NPUCTYNUA K OYepesHOMYy 3aTany Moaep-
HU3aLMM CeTn BHYTPMOOIACTHOroO Bella-
Hua "Pagmo Poccun™.

B TeuyeHue niona v nepBoi NMOMOBUHLI
aBrycta cneumannucTbl CMOHTUPYIOT U
3anycTat obopynoBaHve Ons BeLlaHUs B
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AunanasoHe 87,5...108 My "Pagmo Poc-
cun” ewg B 15 HaCenéHHbIX NyHKTax pe-
rmoHa. Bcero po koHua 2020 r. ¢unvan
3anyctut 42 YKB-nepepatumka "Paguno
Poccun™.

O6bekThl BelaHusa 6yayT nepeBeseHsbl
B AManasoH YacTtoTbl 87,5...108 MI'w, npwn
aToM gencrteyowmne YKB-nepepatuvkm
(yacTtoTbl 65,9...74 MIl'y) oTknoyaT, a B
HEKOTOPbLIX CNy4yasx BellaHUe MepeHecyT
B [PYroil HACENEHHbIN NYHKT (TaGnuua).
Ha Bpemsa moHTaxa o6opyaoBaHus Ans

BelwaTensaMmn C LeNblo 3anofIHEHUa Mno-
cnegHuUx AByx U3 16 no3nuuii, A0CTYMNHbIX
Ha nnatdopme.

Taknum 06pas3om, yxe U3BECTHO, YTO C
oKTA6PSA Tekyllero roga, NOMUMO LUECTU
paguocTaHumii, npuHagnexawmx Antenne
Deutschland, Ha nnatdopme Oyayt Be-
waTb cnenyroLuime BOCeEMb CTaHLMNIA:

— Antenne Bayern;

— Drivers Classic oT WIM;

— BTopon nporpammHbii ¢dopmart ot
rpynnel ENERGY B lepmanuy;

naya-platforma-cifrovogo-radiovesh-
haniya-v-standarte-dab/ (19.07.20)).
CLUA. AmepukaHckass penmrnosHas
ctaHumsa KVOH (cokpaweHne ot Voice of
Hope), pacnonoxeHHasa ceBepHee Jloc-
AHpXeneca, BEeLWaeT 9TUM JIETOM Ha CBOEN
"nanobneHHon" vactote 17775 kly n3
MecTedka Rancho Simi. Bpems B apupe —
¢ 14.00 oo 19.00 ¢ noHeaenbHMKa Nno nNaT-
HULLY (BO BTOPHUK K YeTBepr oo 21 yaca).
MouwHocTb nepepatdumka — 100 kBT,
OCHOBHOE HanpasfieHMe TpaHCAAUnn —

6e3onacHoro nposeneHus paboTt OyaeTt — Joke FM; Ky6a, Mekcuka, LleHTpanbHas AMepuka n
BPEMEHHO OTKJI04aTbCA TpaHCAAuus — Profl Radio; Kapunbckunin 6acceiiH. MporpaMmbl Ha aHr-
undposbix MynbTunnekcos PTPC-1 n — RTL; nuiickom a3blke — ¢ 15.00 no 20.00 no
PTPC-2 (umctoyHuk — URL: https:// — Rock Antenne; cyb6oTamM, B OCTafbHOE BpeMsl BeLlla-
www.tomsk.gov.ru/news/ — Toggo Radio. HME — Ha UCMaHCKOM A3bIKe.
front/view/id/58621 CTaHums BnepBble NOsSBUNACH
(19.07.20)). B KOPOTKOBONHOBOM 3dupe B
8 mionsa ¢unuan PTPC "Tom- HacensHHbIN MNpexHssn HoBas 1987 r. n po 2002 r. Bewana Ha
ckuin OPTTIL" Hayan TpaHcnaumio NYHKT YacToTa YHactoTa NCMaHCKOM W aHIIMACKOM SA3bIKaxX,
pagmocTaHuun "Paguo Poccun” ¢ BewaHua, My | Bewanuna, MI'y | ¢ 2002 r. no 2011 r. ¢ HOBbIM UMe-
BCTaBKaMUu pPEernoHasbHbIX MpPo- AnbMSAKOBO 69,08 (Yny-tOn) 103,9 HeM La Voz de Restauracin TpaHc-
rpamm TPK "Tomck” B cénax AHacTacbeBka - 102,3 nmpoBana nporpamMmel TOJILKO Ha
BaTtypnHO ACMHOBCKOIro panoHa n ACHHO 7157 102,3 MCNaHCKOM A3blke, a 3aTtemM npe-
Hapbim [Mapabenbckoro parioHa. Beniit Ap KpaTuna BelwaHne. Bo3oOHOBNEHO
HoBble 4acToTbl BewaHusa — B . 69.56 104.2 OHO 6b1110 ToNbko B 2013 r. Kpome
102 My, 1 103,7 Ml cooTBETCT- ( EREGIELENELT U J yKa3aHHOM Bbille 4acToThbl, B
BeHHO. MepeaaTunky MOLHOCTLIO paiton) NUUEH3MK 3anucaHa ewg ogHa —
30 BT 1 50 BT 0XBaTbIBAIOT CUrHA- BonoauHo 73,4 101,9 9975 «kIu.
JIOM cymMMapHo 6onee 3,2 Thicaun Keaposbin 66,74 (MyauHo) 104,6 YEXUA. 4 viona UCNONHUNOCH
xutenen batypuHckoro n Hapbim- Konnaweso 68,87 101,6 70 neT co OHSA NMepBOro Bbixoaa B
CKOro cesibCkux noceneHnin. Be- KoMCOMORBCK 70,82 101,1 adup pagnoctaHumm "Pagno Cso-
waHne B YKB-gnanasoHe Ha 4ac- — 6onHaas EBpona"” (Radio Free
ToTax 69,5 Ml'y, n 66,8 My, npe- Mﬁj;:;;g(;ig 7/ Europe, RFE). PagnocTtaHumsa po-
KpaLLeHo. . - 105 Aunacb B pa3rap "Xon04HOW BON-
6 uona  TomckuiA  dunmnan (BbIpAHCKNA paiioH) Hbl" 0N BEeLWaHUs Ha CTpaHbl
PTPC Hauan TpaHcnsumio "Paauo Mon4aHoeo 71,84 103,2 TOrpalHero CoBeTckoro 6ioka —
Poccun™ co BcTaBkamu pervo- [Maenoeo 71,42 102,5 Bonrapuio, Benrpuio, [Monbuy,
HasibHbIX nporpamm MPK "Tomck™ (Kapracok) PymbiHuio 1 Yexocnosakuio.
B cene Anbmskoso [lepso- Mapabenb 68,45 ([Mpokon) 103,3 lMepBag nepepaya TpaHCAupoBa-
Marnckoro painoHa. Hoeas vacTtora Yepaars! N 104,6 nacb 13 6aBapckoro roponka
BewaHna — 103,9 Mlu. Mepe- UspHom Ap 67,4 (beperaeso) 105,4 NamnepTtxanm (O0TTyga U NOHbIHE

parynk mowtHocTeio 100 BT oxBa-
TbiBaeT curHanom 6onee 1,8 Tbi-
caun xutenen Yny-lOnbckoro un ba-
TYPUHCKOrO CeNbCKUX noceneHuni. Be-
waHme B YKB-pgmana3oHe Ha 4acTtoTe
69,08 MI'y, B nocénke Yny-tOn npekpauye-
HO (uctoyHuk — URL: https://tomsk.
rtrs.ru/tv/analog/rtrs-nachal-fm-
translyatsiyu-radio-rossii-v-baturino-
naryme-i-almyakovo/ (19.07.20)).
YENABUHCKAYA OBJ1. 16 vitonsa Hava-
nacb TpaHcnaums "Paguo Poccumn™ B pabo-
yem nocénke MexXO3EpPHbI Ha 4YacToTe
88,8 Ml'y, MOWHOCTL nepepatyvka —
100 BT. MNpexHuin nepenatymk Ha yacTtoTe
68,68 MI'y oTkno4éH (nctouHuk — URL:
https://vk.com/chelradiotv?w=wall-
18520524_34008 (19.07.20)).

3APYBEXXHOE BELLAHUE

FEPMAHMUS. MNpouecc BblaeneHns ka-
HanoB, 3ape3epBUPOBAHHbLIX A9 CTOPOH-
HUX BelwaTenen Ha HauuoHanbHOW nnat-
dopme, npegHasHa4eHHOW Ans KOMMep-
YeCKUX CTaHUUN, NPaKTUYEeCKN 3aBEPLLEH.
OT0 3HAUUT, 4TO paauocnyLLaTenu Ha BCen
Tepputopumn F'epmaHnn MOryT paccymTbl-
BaTb Ha 3HAYUTENLHOE YBENN4eHne 4ymicna
UNPPOBLIX PaaNOCTaHLNI, KOTOPbIE MOX-
HO NpHMUMaTb B cTaHaapTe DAB+.

KomnaHnus Antenne Deutschland, asns-
lowasca nposangepom nnathopmel, Ko-
Topas cama 3anyckaeT Ha HeW LeCTb pa-
nuoctaHumin, n National German Radio B
HacTosLlee BpeMsa BeayT NeperosBopbl C

"ChOpPMUPOBAHHbLIN MakeT CTaHuuin
yXXe npeacTaBnsieT cobom OTINYHOE cove-
TaHne N3BECTHbIX OPEHA0B 1 HOBbIX UIPO-
KoB. OHU coueTatoT B cebe npusnekaresb-
HbIA KOHTEHT C COMMOHON 3KOHOMUYECKOM
noggepxkon. HaumoHanbHoe pagno B
epmaHnn gaBHO CO3PENO 1 CTano peasb-
HOCTbIO. CnyCcTs MOYTK YeTbIpe aecaTuie-
TS NoCne NOSIB/IEHUS KOMMEP4YecKoro
pagno B [epmaHun cdopmmpoBanmchb
pPagnoKOMMnaHun, HauuoHanbHble paguo-
OpeHabl 1 BbipaboTaHa MoOLLHas cuctema
ayanmomapkeTuHra”, — 3aaBun pBUH
JInHHeHbax, reHepanbHbIA  OUPEKTOP
National German Radio.

B ¢eBpane 2020 r. komnaHus Antenne
Deutschland akckno31MBHO Bbibpana Kom-
naHuto National German Radio GmbH ansa
pacnpeneneHns cBob6oaHbIX EMKOCTEN Ha
nepBoi N eANHCTBEHHOW HaUVOHaNbHOM
undpoBO KOMMep4yeckon nnatpopme
ctaHgapta DAB+ — 2nd DAB+ Bundes-
mux. OObsBNEHHbLIN B MapTe MeXayHa-
POAHBIA KOHKYPC A1 KOMMNaHUN, 3auHTe-
pecoBaHHbIX B BelwaHu Ha nnatdopme,
6113nNTCH K 3aBEPLLEHNIO.

K KOHLYy TekyLero roga Ha nepsom aTa-
ne 3anycka HauuoHanbHOM nnatdopmbl
DAB+ komnaHun Antenne Deutschland
noyTV 67 MUNIMOHOB YeNoBeK ByayT UMETb
BO3MOXHOCTb chywaTtb 16 pagmonpo-
rpamMmm, Belawmx Ha Hel (MCTOYHUK —
URL: http://mediasat.info/2020/07/15/
v-germanii-zapuskaetsya-nacional-

MayT TPaHCAALMM) HA YELICKOM
Aa3blke. BCckope nocne aT0oro Hava-
JIOCb CTPOUTENILCTBO MOLLHOMO nepepat-
4YMKa U @HTEHH B MOPTYrasbCKOM KypopT-
HOM MecTe Nopusa (HblHE He CyLLeCTBY-
eT).
B 1976 r. npge crtaHuum — "Paguo
CeBobopgHas EBpona” mu "Pagno Cso-
6opa" cnAunncb B OOHY M C Tex nop
CYLLECTBYIOT Kak efauHas koprnopauus,
Bewawuwas Ha 23 g93blkax ¢ obuen
wTtab-kBapTupon B MNpare.

Pycckas cnyxb6a "Paguo Ceobopa"™ —
"cecTpuHckaa" opraHusauusa "Paguno
CeobogHas EBpona” — OTMeTUT CBOE
70-netne B 2023 r. duHaHCcUpoBaHue
PCE/PC ocyuiecTBnseTCs 4epes rpaHThl
KoHrpecca CLLA.

Ha cante "Pagno Ceo6opa” <https://
www.svoboda.org/a/30704854.
html> pa3smeweHo MHOro martepuanos,
BeCbMa MWHTEpPEeCHbIX Anga nobutenen
MCTOPMYECKOro MpoLUIoro paavmoBeLla-
HUA.

Xopouwero npuéma n 73! ]

MOAYJIbHAS PEKJIAMA

CBETOAMOAHbLIE JTAMIbI,
CBETWUJIbHUKWN N BCE TAKOE...
www.new-technik.ru




ynydwieHve 3By4yaHus
LED-TeneBun3opos

5. JEMYEHKO, r. Kues,

YkpanHa I

B ctaTtbe paccmatpuBaeTcss KOMNakTHasi aktuBHasi AC,
no3posisowasl CyujeCTBeHHO YY4YlLINTb KayecTBO 3BYyKa
MYy3bIKasibHbIX MPOrpamMM U pa3bopyYynBOCTb pe4Yn COBpe-
mMmeHHbIx LED-TeneBsn3opoB. B ycTtpoiicTBe nNnpuMeHEH pa3s-
paboTaHHbIi aBTOPOM TOHKOMIMEHCUPOBAaHHbIA peryasTop

rPOMKOCTH.

oBpemMeHHble LED-TeneBn3opbl He-

60nbLIOro pasmMepa UMEKT SNIeraHT-
HbIA BHELLHMI BUA, 1 XOPOLLO BAUCLIBAIOT-
Cs B MHTepbep noboro nomeleHuns. Ho
3BYy4aHMe PacnonNOXeHHbIX C3aam MPOMKO-
roBOPUTENEN, HAMpPaBAEHHbIX "B CTEHY",
YMEHbLUAET YPOBEHb BbICLUNX 3BYKOBbIX
4acToT, Pa3bopyMBOCTbL PEYM N KAYECTBO
My3bikn. K aTtomy gobasnsercsa n A4X 3By-
KOBOIO TpakTa, KoTopas, kak npasuno, OT-
NnyaeTca OT KPMBbIX PABHOM MPOMKOCTMU.

LOMNONHUTENBHYIO YyCTanocTtb. pn 3TOM
pPa3bopUNBOCTL peyn Bbina HeyooBNETBO-
PUTENBHON.

Bb110 peLeHo n3rotoBnTs KOMMNAKTHYO
Nockyto akTusHyio AC, npurogHyio ans
MCNONb30BaHNS B YCNOBUSAX HEOOMbLUIOW
KYXHW, 1 NpU 3TOM UCMNONb30BaTh paspa-
60TaHHbIA aBTOPOM TOHKOMMEHCUPOBAH-
HbIN perynatop rpomkocTu [1]. Mpwu cBoen
npoctote AYX 3TOro perynsropa Makcu-
MasnbHO MpubAMXeHa K KPUBbIM PaBHOW

Hbl€) fIBHO MPOCNYLUMBAINCL MNPU CaMOM
MasioM YypOBHE TPOMKOCTU, a CpefHue
4acToTbl He 3aTMeBanu HK HY, Hn BY. Y10
KacaeTCs HU3KUX 4acCTOT, TO OHU OblLIn
TaKxke noyTu B HOpMe, ...". Tam xe onuca-
Hbl 1 BO3MOXHbIE yNyulLeHns eé paboTbl B
obnactn yactot Huxe 100 Ny, npasaa,
CBSI3aHHbIE C yBENYEHMEeM Macco-raba-
PUTHBIX NOKa3aTenen yCTponcTBaa.

Cxema akTuBHOM AC nokasaHa Ha
puc. 1. 3ByKOBOW CUrHa, CHUMaeMblii ¢
pasbEéma TeneBn3opa 4S9 MNOAKIIIOYEHMUS
ronoBHbIX TenedoHOB, MNOCTyNaeT Ha
pa3bém XS1 (rHe3po RCA) u panee Ha
AMUTTEPHbIN NnoBTOpUTENb VT1, C BbIXOAA
KOTOPOro — Ha PerynsaTop rpOMKOCTU, CO-
6paHHbI Ha anemeHTax R5, R6, R7, L1,
C3, C5, C6. MpumeHeHne koHTypa L1C6
obecneymBaeT BOrHytyilo ¢opmy AYX B
061acTn BbICOKMX 3BYKOBbIX 4aCTOT, Xa-
pPaKkTepHyIO ANs KPUBbLIX PABHOW MPOMKOC-
TN, Yero Henb3s JOO6UTLCS NPUMEHEHNEM
NpocTbiXx KoppekTupyowmx RC-uenei.
Kpome aToro, obecneuyvBaetcs NogbEM
AYX B 06nacTn 4acTOTbl pe3oHaHca [0
40 npb n 6onee. EMkocTb kOHAOEHcaTopa
C6 npu ykasaHHOW Ha CXemMe MHOYKTUB-
HOCTM KaTywkn L1 pgonxHa 6biTe 7500...
10000 nd ansa yactoThl 18...20 kL.

Yeunutenb MmowHocTn (DA2) cobpaH Ha
nonynsipHon  Mukpocxeme  TDA2003
(K174YH14). E€ ycuneHue npu COOTHOLLE-
Humn pe3uctopoB R9 n R10, ykasaHHbIX Ha
cxeme, — 20, a mMakcumanbHas MOLL-
HOCTb — 2 BT npu Harpyske 8 Om un Ha-
npsxeHun nutadmsa 15 B. Co-
NPOTUBJIEHNE AMHAMMYECKOM
ronoeku BA1 — 8 Owm, ronos-
km BA2 — 12,5 Om. YacToTta
pasgena — 5 kl'y, oHa 3apa-

C1 470 MK X
X168 R4 750
| ]
R1
47k VT1
KT31025 c11
C2 1 MK
xS1 L1 ce 7 DA2 100 H
Bxop, 82 MMH 101 1 mx TDA2003
1 5| R8[,] C121000 mkx
- _”—_{ > 1 x16 B
4 |

Obwuin

Ha NapameTpamu 31EMEHTOB
dunbtpoB L2 n C13. Hanps-
XeHue nuTaHusa cTabunmsun-
poBaHO Mukpocxemon DA1
(7815).

TpaHcdopmaTtop T1 mo-
XeT ObITb NI0OOro TMNa MoL-
HOCTbIO 4...5 BT 1 BbIXOOHbLIM

R6 3,0k R739k

2

220

” l
R9 L2 c13

HanpsxeHvem 18...20 B. Koh-
neHcatopbl C2, C3, C5, C6,
C7,C10,C11,C13 —K73-17
C HOMUMHaJIbHBIM HanpsiXXeHu-

1.5 M em 63 B. Peanctop R5 — um-
nopTHbii R16148-1A-2-A22K
1?323 c norapudmmyeckon yHk-

LIMOHANbHOW XapakTepucTu-
ko A (natmHuua). Cnepyet
MMETb B BUAY, YTO MeXayHa-
poAHbIE CUMBOJIbI HAa QYHK-

Cc3 8 444 MKIH
470 MK X
2,2 MI 1MKI e 1”?%23
XP1  SA1 "Bkn." "
1 (2ra-38)
vD1 DA1 7815
P RS407 +25E!1,—|3 +158
R Fut 138! T T
e 0,25 A . c10
C4 220 H
2200 mk x 4-;02'3'(8!
x 35 B
Puc. 1 -_—

MoseneHne onuceiBaemoii AC 6bino
BbI3BAHO npO,D,OJ'I)KVITeJ'IbHOVI aKcnayarta-
unen LED-TeneBnsopa c 3agHUM pacro-
JNIOXEHWEM TPOMKOroBOpUTENEN, Xapak-
TEPHbIM 4715 NOAABAKAIOLLLENO YNCa COBpe-
MeHHbIXx LED-Teneesn3opoB, ocobeHHO ¢
OTHOCUTENBHO HEBONbLLIMMUN pasmMmepamn.
TeneBnsop Obln 3aKpennéH HenocpeacT-
BEHHO Ha CTEHe B HEOONbLUOWN KyxHEe, W
3BYK Npu paboTaloLleli BbITSXKE HanoMu-
Han wuHoraa ﬂpOI/ISBO,EI,CTBeHHbIIZ LUYyM.
YBenuyeHue FPOMKOCTU 3ByKa TeNneBmn30-
pa He yny4wano cutyauuio, a Bbi3biBano

rpomkocTu. B ctatbe [2] MOXHO npoyn-
TaTb BeCbMa JIECTHbIA OT3bIB O paboTte
3TOM cxembl: "XOTS, Kak BUOHO U3 CXEMbI,
OHa npocTa A0 NPUMUTUBHOCTU, CYLLECT-
BeHHoe npunbnmxerHne AYX Takoro TKPI k
KPVBbIM PABHOM FPOMKOCTU, a Takxe Kap-
OVHanNbHO 60NbLLUVIA Anana3oH Perynmpos-
K/ YPOBHS 3BYKOBOro nAaBneHus (8o
60 nb) B N0g06GHOM YCTPOIACTBE MOCYXW-
I NPUYMHON, NOOyAMBLLEN CAENaTb Takon
perynaTtop, 1 nonpoboBaTb ero B paboTe.
PesynbtaThl Takon npobbl NPOCTO OLLENo-
MWUAN aBTOpa: BbLICOKME 4acCTOThbl (yaap-

LlMOHasbHbIE XapaKTepUcTu-
KN NOTEHUWOMETPOB He CO-
OTBETCTBYIOT MPUHATBIM Y
Hac. MOXHO npumMeHUTb
nepemMeHHble  pe3ucTopsl
CMN3-306 n CMN3-12. Ecnu
BO3HUK/IN COMHEHUSA MO Mo-
BOZY KOAOBOM MapKMPOBKU U XapakTepu-
CTUKN NepeMEHHOro pe3ncTopa, 3To MOX-
HO Nerko nposeputb. [ns atoro cnenyet
YCTaHOBUTb ABUXOK PE3NCTOpa B cCpeaHee
MOJIOXEHVE N U3MEPUTb COMPOTUBIEHUE
MeXAy CpeaHuM 1 "3eMNsaHbIM” BbIBOOOM.
OHO poxHO cocTtaBnsAtb 7...15 % nonHo-
ro CONpoTUBIIEHUS, TaKOW PE3UCTOP NOA-
XOOUT.

KaTtywka L1 — npoMbILWIAEHHOrO U3ro-
TOBJIEHNS, HAMOTaHHas Ha MarHUTOMNPOBO-
ne "raHtenb”. [ns camMOCTOATENbHOrO 13-
roTOBNEHNA €€ MOXHO HamMoTaTb MPOBO-
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nowm M3B 0,14 Ha ¢peppuUTOBOM
MarHutonpoBoge “"raHtenb” c
BHYTPEHHUM OMAMETPOM 4 MM,
BHELWHUM — 9 MM U BbICOTOWM
7 MM. Yneno ButkoB — 462. Mpun
HaMOTKe 3TOM KaTyLlKn Ha dep-
PUTOBOM KOJIbLLEBOM MarHuTo-
npoeoge M2000HM 20x12x6 Mmm
notpebyetcsa 80 BUTKOB NpoOBO-
na N9B pgunametpom 0,25...
0,41 mm. MNpun HamoTke Ha dep-
PUTOBOM KOJbLEEBOM MarHuUTO-
nposoae 2000HM 10x6x3 Hy>HO
115 ButkoB nposoaa M3OB gua-
meTpom 0,14...0,25 mm.

Katywka ¢punstpa L2 conep-
XuT 155 BUTKOB NpoBoaa MN3B-2
anameTpom 0,63 MM, HaAMOTaH-
HOro Ha 360HUTOBOM Kapkace C
BHYTPEHHMM ANaMeTPOM Kapka-
ca 23 MM, BHewHUM — 30 MM,
BbicoTor 20,5 Mm. Bcero Hamo-
TaHO NATb CNOEB. OJIEMEHTHI
VD1, DA1 1 DA2 ycTaHOBIEHbI HA
HebosblUMe NnacTUHYaTble Ten-
nooteoabl. O6wasa nnowanb
NMOBEPXHOCTU KaXAO0ro Tenno-
otBoga — 15...20 cm®. Bonb-
LUIMHCTBO 3/IEMEHTOB CMOHTUPO-
BaHbl HA MaKeTHOW ne4yaTHOW
nnaTe.

Kopnyc pasmepamu 220x
x220x80 MM WN3roToBNEH W3

nepesa. Ha neBon cTeHke
pa3mMmelleHbl  BblK/lOYaTeNb
nUTaHWa CceTu, perynaTop
rPOMKOCTU U BXOOHOW CUr-
HaNbHbIN pa3beéM. Peancrtop
R5 ucnonb3yetca gna npeg-
BapPUTENbHOW YCTAHOBKM TOH-
Koppekuun, ero cnenyet yc-
TaHaBAMBaTb Ha HeOONbLUONK
YpPOBEHb rPOoMKOCTU. OCHOB-
Hag Xe perynuposka npo-
M3BOOUTCS MNYNLTOM TeJleBU-
3o0pa. lpn xenaHum rpom-
KOCTb MOXHO PerynmpoBatb 1
pesnctopom R5. BHewHun
BUA, YCTPOWCTBa MokasaH Ha
puc. 2

JINTEPATYPA

1. AemyeHko B. ToHKOMMeH-
CUPOBAaHHbLIA PErynsTop rpoOMKOC-
TV C NepeMEHHbIM Pe3ncTopom 6e3
otBogoB. — Pagmo, 2015, Ne 12,
c. 11—13.

2. KyabmuHoB A. T[laccus-
HblAi TOHKOMMNEHCUPOBAHHLIN pe-
rynatop rpoMkocTtn ¢ H4 koppek-
umnen. Yacte 1. — Pagmonouman,
2017, ceHTsbpb, c. 50—54 (URL:
https://www.rlocman.ru/shem/
schematics.html?di=463577
(18.07.20)).

Manora6baputHaga aktuBHaa AC
ana cmaptdoHa

B. MEJIbHUK, r. KameHckoe [JHenponeTpoBckov 06., YkpanHa!
el

MHaMMYeCKMe rosI0OBKN MOOUNb-

HbiX TenedoHoB, CMapTPOHOB,
NMaHWETOB M HOYyTOYKOB He obnagaioT
LWWMPOKUM  YACTOTHbIM  AMana30HOM.
MOXHO, KOHEYHO, MCMONb30BaTh FONOB-
Hble TenedoHbl, HO 3TO He Bcerga yaob-
Ho. MNoaTomy Oblna paspaboTaHa akTUB-
Haa AC c rabapuTHbIMM pasMepamu
96x104x36 MM Ha 4eTbIpEx ManorabapuT-
HbIX AMHAMMYECKMX rOfIoBKax, obecneyn-
BalOLLas 3By4YaHne, CpaBHMMOE C LOPOrn-
MW rOJIOBHbIMU TenedoHaMu.

Onsa unsrotoBneHnss AC NprvMEHEHbI
ManorabapuTHbIE LLUMPOKOMOIOCHbIE AN-
HaMU4YEeCKNE TOJNIOBKM C MApPKMPOBKOM
XLY 4 3W guameTtpom 40 mm [1, 2]. Y Hux
YBEJINYEHHBIA  HaPYXHbIN  KONbLEBOW
pesnHoBbIV noasec auddysopa. C ogHoM
CTOPOHbI, 3TO ABNSETCHA HEOOCTATKOM,
NOCKONbKY YMeHbLaeTca addekTnBHas
nnowaab andoysopa. Npu nogaye Ha aTy
OVNHAMUYECKYIO rOJIOBKY 3asIBAIEHHYIO MPO-
M3BOAUTENIEM MOLLHOCTb OHa paboTaeT
HOPManbHO, HO aKyCTM4yeckasi MOLLHOCTb
okasanacb Hmxe oxmgaemon. Bugumo, y
Heé cnabas MarHuTHas  cucTema.
MoaToMy NpULLNOCL YBENNYUTb YUCIO
OVNHAMMYECKUX FOMOBOK [0 YEThIPEX.

B KONoHKy BCTPOEH ycunuTe b knacca
D — mMNynbCHLIN yeunuTenb MOLLHOCTH,
paboTaloLwmii B KO4EBOM pexunme. Ero
rnaBHasi 0COGEHHOCTb — MCMONb30BaHME
LLIMM BmeCTO NpsiMoro ycunenus. B otnn-
yne OT aHanoroBbIX ycunutTenewn, rae

%P A1 TPA3118
"Bxor"
oxoR 1] >

XS1

OUT | Power

Puc. 1

BbIXOLHOM CUrHan npencrasnser cobou
KOMUIO BXOLHOrO, HO 60MbLUIEA MOLLHOCTH,
BbIXOOHOM curHan ycunurtenen knacca D
npeactaenser cobon MMMyNbCbl NPSAMO-
YrofibHo GOpPMbI NOCTOSAHHOW amMnanTy-

Obl, a UX AJNTENbHOCTb WU3MEHSIETCH B
3aBUCUMOCTU OT aMNANTYObl aHAIOrOBOro
CuUrHana, NocTynawLLero Ha BXo, yCuam-
Tens. Yactota nMnynbCcoB (4acToTa guc-
KpeTnsaumm) noctosHHa. Nocne dopmu-
POBaHUS MMMYNbCbl YCUJINBAIOTCA OKO-
HEYHbIMW TPaH3UCTOPamMm, paboTaloLWmMMm
B Ko4eBOM pexume. [MpeobpasoBaHne
MIMMYNbCHOIO CUrHasa B aHaI0roBbIn Npo-
NCXOAUT B (PUNBLTPE HU3KMX 4H4aCTOT Ha
BbIXOAE YCUNUTENS UIN HEMNOCPELCTBEH-
HO B Harpy3ke. OCHOBHOE OOCTOMHCTBO
ycunuTenem 9TOro knacca — BbICOKUN
KNA. 310 06bACHAETCA TeM, YTO aMmIn-
TyOa WMNYAbCOB MpakTU4Yeckn paBHa
HanpsKeHWIo NUTaHUsa, U NoTepu MoLl-
HOCTM Ha BbIXOAHbIX TPAH3UCTOPAX MUHU-
MasibHbl. HenuHenHble unckaxeHuss Ha
HeBOONbLNX MOLUHOCTSIX HEBENUKWU, 4TO
npennoYTUTENbHO Ans npumMmeHeHuns ¢ AC
HeBO0bLLIOW MOLLIHOCTN.

Cxema aktmBHor AC nokasaHa Ha
puc. 1. [Ina KonoHku Oblna BbiOpaHa
nnata unudpoBoro MOHODOHNYECKOTO
ycunutens Ha mukpocxeme TPA3118 [3] ¢
MakcumanbHOM MowHocTeio 60 BT, BCE
3NEeMEHTbl KOTOPOro CMOHTUPOBaHbI Ha
nnate pasmepamu 36x46 mm. Harpyska
YCUNUTENS — COEANHEHHbIE NApaNIeNbHO
[Be napbl NocnefoBaTeNlbHO BKITIOYEHHbIX
OVHAMMYECKMX TONOBOK O6OLMM COomnpo-
TueneHmem 4 Om. lNpu nx coeguHeHuun
Heobxooumo obecneyunTtb KonebaHue
andody3opoB BCeX ANHAMUKOB B OAHY
CTOPOHY. Ha nnate ycunutens ectb CBETO-
OVOL, KPACHOro CBEeYEeHUs 419 MHanKauumn
ero paboTbl. OTAENbHOr0 TEXHUYEeCKOro
onucaHusa Ha 3Ty nnaty HeT. [Mpuwnocb
NONb30BaTLCA OMUCAHUEM MUKPOCXEMbI
TPA3118D2 [4]. Ayana30H HanpsiXXeHus nu-
TaHusa MUKpocxembol — 4,5...26 B. MNpu nu-
TaHun 12 B TMNnYHbIN TOK Nokos — 20 MA,



Puc. 3

MakcumanbHbli — 35 MA, onsa 4,5 B Tok He
yka3aH. PeanbHO ycunuTenb HayuHaeT
HOpManbHO paboTaTb NPU HaMNpPsXeHUn
nuTtaHusa 4,36 B. BepxHuii npepen Hanpsi-
XEHUS NMUTaHUS OrpaHUyeH HOMUHasbHbIM
HanpsXeHneM OKCWUAHbIX KOHAEHCaTOPOB
(25 B), ycTaHOBNEHHbIX Ha nnate. Mukpo-
cxemMa He cHabxeHa Tensio0TBOAOM, HO OH
N He HyxeH. Okas3anocb, 4YTO OAVH U3
apoccenei rpeetcd HamHoro 6onblue,
4yeM MUKPOCXema.

Ona nutanmna AC npyMeHEH MMMYNbC-
HbIA CTAaBUNM3NPOBAHHbLIV CEeTEBOM aaan-
Tep mogenn 0520 (5 B, 2 A). MoTpebyeTtca
rHe3no nutanHua 5,5/2,1 ansa noakntoye-
HUS WITekepa nNuUTaHusa, a Takxke ayamo-
wrekep 3,5 MM Ans NOAKMIOYEHUS K MO-
6unbHOMY TenedoHy, cMapTdOHY, NnaH-
LeTy UIn HOYTOYKY, HanpsMyto nnm yepes
ayouoyonuHutens. ECTb BapuaHTsl ucnon-
HEHUS Takoro yCUAuUTens C BUHTOBbIMU
KNEMMHbIMU 3aXMMaMW C OKCUOHbIMU
KOHAEeHcaTopaMu Ha HOMMWHaNbHOE Ha-
npsbxeHune 35 B.

Kopnyc AC n3rotoBfieH n3 naMmHnpo-
BaHHou ACI TonwmHon 10 MM 1 naMuHn-
poBaHHOM daHepbl TONWNHOM 5 MM C CO-
efvHeHveM Wwypynamm n kneem "Hamput”,
3aTeM oKpaweH B 4E€pHbin uBeT. [Mnata
YCUNUTENS NPUKIEeHa 3TUM Xe KIeeM K
MarHUTHbIM CUCTEMaM OUHAMWNYECKMX ro-
NOBOK (pmc. 2). Jlnuesas n TbinbHasa CTO-
POHbI KOJIOHKM 3aKpbIThl OKpaLlEeHHbIMU B
YEPHbLIN UBET aNlOMUHUEBLIMU pPeLUETKA-

MW, NPUKJIEEHHBIMN K KOPMycy kneem MNBA.
Ha puc. 3 nokasaH BHewHuii Bug AC.

Ha pacctosHum 1,5 M OT KONOHKU, Npun
YCTAQHOBJIEHHOM Ha CMapT@OHEe Makcu-
MasibHOM YpPOBHe curHana, obecrneuyvBa-
eTCA MPOMKOCTb Bbille KOM@OPTHOW Ons
ONNTENbHOro npocnywmsaHust. Mpouvrpel-
BaHWE Pa3/INYHbIX My3blKaJIbHbIX KOMMO3U-
UM, gaxe ¢ MOLWHbIMM 6acamu, He aaBa-
N0 HUKaKMX UCKaXeHWun 3By4aHus. Mpwu
NnoAKIOYEHNN K HOYTOYKY HEeoOXoammo
yCTaHaBNIMBaTb YPOBEHb POMKOCTU
50...60 %. B npoTuBHOM cnyyae MoOryT
OblTb MCKAXEHWUS 3BYKA, MOCKONbKY NoAa-
Baemas Ha AC MOLLHOCTb NPEeBbILLAET UX
peasibHyl0, @ He 3asiBNIEHHYI0 MOLLHOCTb.
[na npoBepkn 4aCTOTHOrO Auana3oHa Ha
CNyX MOXHO MCMOJSb30BaTb MporpamMmy
ona cmaptdoHa Ha Android — Frequency
Generator.
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Ot pegakummn. [10CKO/IbKY B aBTOPCKOM
BapuaHTe npumMeHeHa peLuéryaras nepenHss
naHesib, NMpUCyTCTBYET aKkyCTUYECKOe KOPOT-
KOe 3aMblkaHne Ha HU3Kkux 4actoTax. [loaTomy
AN YNyHUIeHusl KadecTBa 3ByYaHusi rnepes-
HIOIO NaHesib CeayeT caenatb He peLuérya-
TOU, @ CrJIOLWHOM, cAenaB OTBEPCTUSI TOSIbKO
0151 AMHaMMU4eCKux rosioBok. C aTow e Liesbio
MOXHO YBENN4YNTL r1ybuHy kopriyca AC waun
pPasMecTuTb BHYTPU HEE 3BYKOMOIJIOLLAIOLLMIG
marepumann.

Ha KHUXHown
nonkKe

BecnpoBop-
Hblé CEHCOpPHble
cetn. YuyebHoe
nocobve ana By-
308 / B. 4. Jluxt-
unHgep, P. B. Kn-
puuek, E. 1. Deno-
TOB, U gp.; MNopa
obLuen pepakumei
B. 4. JinxtunHpge-
pa. — M.: Topsyas
NNHUA — Tenekom,
2020. — 236 c.:
mn. ISBN 978-5-
9912-0822-2

becnposofHbie
GCEHCODHbIE COTH

accMOTpeH HOBbIA TUN TENEeKOMMY-

HUKaLMOHHbIX ceTeli — 6ecnpoBOa-
Hble CeHCOpHble ceTwu. [pencTaBneHsbl
OCHOBHblIE CBefeHnd 0O TexHOoNorunax,
3aJIOKMBLWINX MNPUHLKUMNBI MNOCTPOEHUA
6ecnpoBOAHbIX CEHCOpPHbIX ceTelr. [lo-
OPOBHO pacCMOTPEHbI NepBUYHBLIE Mpe-
obpasoBaTenu, anropuTMbl GYHKLUNOHN-
poOBaHUsl, cnocobbl MapLIpyTU3aLmMm u
MEXaHU3Mbl yrnpaBJ/IEeHNA TakKMMW CeTa-
mu. MNMpueeneHa nHpopmaumsa o knacce
BbICOKOMOOUNbHBIX CeTEN — "NeTaroLmx
ceTtax". Ocoboe BHMMaHMe yoeneHo Bo-
npocam aHeprocoepexeHns n obecrnede-
HUS OJINTENBHOW HEenpepbIBHOW paboThl
CEHCOpHbIX ceTell. KomnnekcHo pac-
CMOTpPEHbI AEACTBYIOLLME MeXAyHapona-
Hble CTaHAapTbl B obnactn 6ecnpoBoa-
HbIX CEHCOPHbIX CETEN.

[na cTyneHToB BYy30B, 06y4aloLmxcs
no UHPOKOMMYHUKAUVOHHBIM U paguvo-
TEXHUNYECKNM cneunanbHOCTAM, nNpu
BbIMNOJIHEHNN MU KYPCOBOro 1 Annaom-
HOro npoekTMpoBaHusa. KHura 6ynert
nosie3dHa npenogaBatendamMm, Hay4YHbIM
paboTHMKaM, acnmpaHTam, cneLmannsm-
pylowmmcs B 06nactu mMccnenoBaHus
6ecnpoBOAHbLIX CETEN CBA3U.

WWW.TECHBOOK.RU

Cnpasku no ten.: (495) 737-39-27
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Tegmongecc

NA Na3epHO-YTIOXHOW

A. HOCOBEL, r. HoBocnbupck

Ucnonb3oBaHue yriora npu U3rotoBsieHnn nedatHeix nnart (M)
peKkoMeH[0BasIoCb HaYnHaWmuM paguonioburenam ewe B XX Beke,
eLyé [0 nosiBJIeHUs J1a3ePHbIX MPUHTEPOB, a C HUM U J1a3€PHO-YTIOX-
Hou TexHosnorun (J1YT) [1]. YTiIOor — cambii NPOCTON U [AOCTYMHbIA
BapuaHT Tepmornipecca ans JIYT (puc. 1). Ansa tex xe, KTO He UL4eT
NErkux nyre, npegnaraercs ewé ognH ero BapmaHt. OH npurognTt-
cs B Tex cay4yasix, Koraa npuxoanTcs cpaBHUTEJ/IbHO 4aCcToO U3roras-

nusartb I, B TOM yucne 60nbwinx pasamepos.

epMornpecc (puc. 2) npegHasHa4vyeH

[N19 nepeHoca pucyHka gopoxek MM c
nucta 6ymaru Ha 3aroToBky u3 Gponbrupo-
BaHHOro crteknoTtekctonuta. Nocne Tpas-
JIEHNS OTKPbITbIX YH4aCTKOB Mean 1 CBep-
JIOBKW Ha BepxHIo 4acTb MM ¢ noMmoLwusio
TepmMmoripecca MOXHO HaHeCTU PUCYHOK
pPacnoNoXeHnss 31EMEeHTOB C UX 0003Ha-
YEeHUAMW U HOMUHanamm (puc. 3). ITa
yCcTaHOBKa pa3paboTaHa At KOHKPETHOro
MakcumarsnbHoro pasmepa M, noatomy eé
OTOEeNbHblE KOHCTPYKTUBHbIE pa3Mepbl
npu NOBTOPEHUM MOTYT ObITb NU3MEHEHbI B
Gonblyl0 CTOPOHY. B Tepmonpecce B
KayeCcTBe HarpesaTend MWCNosb3yeTcH
OTPe30K anomMuHneBon $onbru, KkotTopas
npegHasHavyeHa ans ynakoBku U XpaHeHns

MULLIEBBLIX NPOAYKTOB, OHa MNpPoOAaéTtcsa B
MaraauHax. MNpu paspaboTke ycTpolicTea
OblLIM UCMONb30BaHbl Maen canta [2] n
dopyma [3].

OCHOBHble
TeXHU4YecKkue XxapaktTepucTtukum

®donbra (HarpeeaTenb):
TONWMHA, MM . . o oo e e e 0,009

WUPUHA, MM ..o e 120
OJIMHA MeXAy NUTAIoLWNMU
............. 290

3nekTpogaMun, Mm
M.
MaKCUMasibHble pasmepbl
3aroTOBKU, MM . .. ... ovv . 180100
TONLWMHA 3arOTOBKU, MM . . ... .. 1..2

=

Puc. 36-21. Harpes neyatHoit
MAaTH.

I — yrior; 2 — nmaker ¢ ne4yarHof

naaroit; 3 -~ cko6a,
-{Puc. 1

HomunHanbHbIn  TOK 4epes
Harpesatenb (donbry), A........ 187
Pabouee (xonoctoe) Hanpsi-
XEeHne BTOPUYHON OOMOT-

Km,B ... 1,2(2,8)
ToKk NepBUYHO OOMOTKM

TpaHcdopmaTopa, A . ........... 1,6
Bpems Harpesa 3arotoBku M1

or30°C oo 110°C, MUH .. ...... 2.3
TemnepaTypa B KOHUE OXxNnax-

OeHuns ycTaHoBkun, °C . ........... 40
Bpemsa ocTbIBaHUS 3aroTOBKU

0040°C, MUH . ............. 25...30
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Puc. 4 1N4007
[aGapuTHbIe pasmepsl,
MM e 326x190x460
Macca, Kr ... 7,2
CxemMa YyCTaHOBKM MoOkKa3aHa Ha

puc. 4. TpaHcdopmaTop T1 3anuTtaH oT
ceTtu 230 BT 4yepes3 cOBOEHHbI BbIKO4a-
Tenb SA1 u npegoxpanutens FU1, koTo-
pble MOXHO 3aMEHUTb OOHUM OBYXMNOMOC-
HbIM aBTOMaTM4YeCKUM BbIK/lo4aTENEM Ha
10...16 A. Ceetoanon HL1 cnyxut nHam-
KaTOpPOM BKJIIOYEHUS YCTAHOBKW, Pe3unc-
TO0p R1 — TOKOOrpaHuyMBawLWNiA, OMOL
VD1 3awmuiaet ceetoamon ot 06paTHOro
HanpsxeHuda. HanpsaxeHve BTOPUYHON
obmoTkK TpaHchopmartopa T1 noctynaet
no 4eTblpéM Xrytam (no 12 npoBoaoB B
KaxxaoM) Ha YyeTblpe anekTpoaa XT3—XT6,
Mexnay KOTOpbIMU pas3MeLleHa anioMu-
HueBas ¢onbra, KOTOopas BbIMNONHAET
GYHKUNIO HarpeBaTenbHOro 3nemMeHTa
(EK1).

Puc. 6

0]

EK1

XT3 XTS5

T4 XT

XT4 4 ¥ XT6

B ycTponcTtBe MCNONb30BaH TpaHC-
dopmaTtop ot becnepedonHoro 6aoka nu-
TaHua APC-1000 (rabaputHas MoLy-
HocTb — 430 BT). NMooonpéT TpaHchop-
MaTop M OT MUKPOBOSIHOBOW neyn. B
TpaHcdopmMaTope yaansioT BTOPUYHYIO 00-
MOTKY, @ nepBuyHas (cetesasi) OCTaéTcs.
ns ynobHoli pasbopkm, HAMOTKM TPaHC-
dopmartopa n 4Tobbl HE LapanaTb pabo-
4yunii cton, Oblna N3roTossieHa HebonbLLas
BpallaloLaaca nnat-
dopma no npumepy
Ooucka Onsg 3aHaTus
crnopTom (Npu Hanu-
YA MOXHO BOCMOJb-
30BaTbCA U UM).

Y TpaHcdopmato-
pa ynansioT BTOPMWY-
Hylo 0OMOTKy. Jenatb
3TO XenaTenbHOo, He
pa3bupass MarHuTo-
npoBoA, NMyTEM BbIKYy-
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EM361
DIGITAL
MULTIMETER

326

CbiBaHMs MPOBOAOB Kycaykamu. [locne
yOoaneHus BTOPUYHOM OOMOTKM MOBEpPX
NepBMYHOM OOMOTKM HamaTbiBAlOT [0
3anosIHeHNS B OOVH CNOW (LWeCTb BUTKOB)
obmoTKy nposogom B3-16 (onnHa npo-
BOJa C 3anacom — 2 M, AMameTp C U3ons-
unenn — 8...9 mm). Mposopg MNB-1 wnc-
Nnonb30BaTb HEeXenaTenbHO, TaK Kak OH
6onee xécTtkuii B cpaBHeHun ¢ MNB-3. B
OKHa TpaHchopmaTopa Mexay BTOPUYHOM
0OMOTKOW M MarHMTONpPOBOAOM ONS O0-
NOSIHATENIbHON MN30NAUUM HEeoBXxoanMo
BNIOXWUTb MPAMOYrO/ibHblE BKaAbILN U3
3NIEKTPOKAPTOHA.

K weke kaTywku TpaHcdopmaTopa
NPUKPEenieHa Ha yronakax CTeK/0TeKCTOo-
NNTOBas MNacTuMHa C KOHTAKTHbIMWU Ne-
nectkamu (puc. 5), K KOTOpbIM npunaun-
BalOT BbIBOAbI MPOBOAOB MNEPBUYHON

0B6MOTKMN. OTO HEOOXOOMMO caenatb Ans
TOro, 4To6bl HE 0BIOMUNNCH UX KOHLbI, a
Takke AN MOHTaxa pe3ucTtopa, CBeTO-
ovoga v anopa.

KOHCTPYKUMIO YCTAHOBKM MNOSICHSAIOT
puc. 6, puc. 7 n puc. 8, cnepegu, cOoky
1N C3aaM COOTBETCTBEHHO. CTaHuHa Tep-
Mornpecca u3rotosnieHa 13 6epésosoi
daHepbl TonwmHoM 15 mm. U3 Heé Bbinu-
nmBaroTcsa ocHoBaHue 1, cton 13 nuetkipe
CTOlKN 3 (UX YePTEX NnokasaH Ha puc. 9).
Mpn cOopke KOHCTPYKLMM CTbIKM NpOMa-
3biBaloT kneem MNMBA n cTarneaioT mexay
co60oli C MOMOLLBIO MOTANHOW FOJIOBKU.
CTaHuHa yCTaHOBEHA HA YeTbIpe Pe3VHO-
Bble HOXKWM 20. CHM13y cTona 13 npukpyyn-
BalOT LWypynamu-camopedamu 610K n3
LIECTU CTasIbHbIX MIACTUH 9 — KpenéxHas
naacTuHa OT CUCTEMbI Kpenexa Ans nepe-
BAHHbIX KOHCTPYKUMIA (nepdopupoBaH-
HbI Kpenéx) pasmepamm 65x175x1,6 Mm.
Takue xe NNacTuHbl MPUKPYHYUBALIOT LLYPY-
naMmn-caMopesamu n K npeccy 8 (4epTéx
nnacTuHel — Ha puc. 10). 910 caenaHo
L5 TOro, 4TOObI UCKMIOYMTL AedopMaLmIo
daHepsbl, Tak kak Npu paboTe TepMonpec-
ca Ha cton 13 n npecc 8 nencTByoT BbICO-
Kas Temneparypa v naBneHue.

C nomoLLbio YeTbIpEX YronkoB 25 kpe-
NAT ABa HWXHUX anekTpoaa 24 ¢ neBon n
npaBoM CTOPOHbI cTona 13. BepxHue
anexkTpoapl 23 aepxartcs Ha NUTAKLLNX NX
npoBoAax. Yronku v anekTpoabl BbINOSHe-
Hbl M3 AOPaTIOMUHNSA. YIOnku KpenaT K
CTOJy C NOMOLLbIO BUHTOB M3. BMHTHI Tak
Xe, Kak U caMope3bl, XOPOLLO AepXaTcs B

nJ1-o1pei@}nsuod :1aooduog
ni-oipei@jiew :uaLreLd waundp]
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Puc. 7 190+

daHepe, ecnn Nofg HUX Tak Xe, Kak U B
MeTanne, noaroToBUTbL OTBEPCTUS C Pe3b-
Goi. YepTexu yrosnkoB 25 u 3nekTpo-
noB 23, 24 nokasaHbl Ha puc. 11 n
puc. 12 cooTBETCTBEHHO.

AnexkTpodpl 23 n 24 CBOMMU NIOCKOC-
TAMU [OKHBbI ObITb XOPOLLO MOAOrHaHbI
Opyr K opyry, 4Tobbl o6ecneynBaTb Xopo-
LW KOHTaKT C aftoMUHMEBON donbrom 7
npu eé dukcaumm ctpybumHamu 6. 3Tn
CTPYOLMHbBI, C MOMOLLBIO KOTOPbIX 3aXu-
MaloT KOHUpbI PONbrn B 9N1eKTpoaax, U3ro-
TaBNMBAIOTCA U3 TaKeNaXHbIX kOO (ckoba
TakenaxHaa npsimas M8). [lManey un3
CcKoObl yOansioT, BMECTO HEE BBUHYMBAIOT
BUHT OGapawwkoBblii M8x50 Din316 ST.
BUMHT MOXHO 3aMeHNTb OTPE3KOM LUMNUIIb-
Kn M8 ¢ Hakpyd4eHHON Ha Heé rawkom-
6apallkoM, 3adUKCUPOBAHHON OObIKHO-
BEHHOW rankom.

B 6onbwoii ctpybumHe 10, koTtopas
npuxmnmaeT npecc 8, BHM3Y B NpPOCBeEp-
JIEHHOE OTBEpCTUE BCTaBfiEHA LWNWUb-
ka 27 (M8 pnuHoir 200 mMm), koTOpas, B
CBOIO o4yepefnpb, 3akpensieHa K 3agHuM
CTOMKaM 3 C MOMOLLbIO raek.

Paamepsbl KpenneHus aToin CTPyOLIMHBbI
HE YyKa3aHbl, MOCKOJIbKYy B Hannumun y
paauonobuTens MoXeT okas3aTbCsi CTPyO-
UMHa Apyrmx pasmepos. Mpu kpenneHum
CTPYOUMHBI K CTaHUHE [OMKHbI CO6io-
[aTbCA CNeayloLLMe YCIOBUS: €€ HUKHAR
rybka [Oo/mkHa KacaTbCs MeTa/IMYecKmnx
NAacTUH CTOMA N KaKk MOXHO TOYHEE Bbl-
CTaBfieHa no LeHTpy cTona n 3apukcupo-
BaHa ramkamu Ha LUMWIIbKE.

TpaHchdopmaTop 17 Kpenat Ha OCHO-
BaHve 1 C NOMOLLbIO YEeTbIPEX LUYPYroB-
camope3oB. BeiBoabl BTOPUYHON 0O6MOT-
Kn TpaHcdopmaTopa, OKOHLLOBaHHbIE
HaKOHEYHUKaMMn, KPenaT K OBYM BUH-
Tam 18 (M4x50) (XT1 n XT2), koTopble
BKpy4YeHbl B OCHoBaHue 1. OT aTux xe
BuHTOB 18 npoBogamu MNB3 (MylB) ceve-
HueM 0,75 MM? KaxapliA, KOHLbI KOTOPbIX
CKPY4Y€Hbl B KOJbLO, OBAyXeHbl U Mof-
KIOYEeHbl anekTpoabl 23 n 24 cneesa u
cnpasa OT ycTtaHoBku (puc. 13). Bcero
no 12 NpoBOAOB K KaxOoMy 3neKkTpoay
Ons Toro, 4tobbl MONy4YUTb B CyMMme
Heob6xoOQuMoe cedeHve Afis npoTekaro-
Lero Toka 4epes ponbry.

MpoBoga (Ha cOOPOYHOM HepTexe He
ykasaHbl), ngyLipme K anekTpoaam, sanne-
TEHbl B KOCbl U CKPEreHbl KONbLaMn OT
TEPMOYyCax1BaeMoin TPyoku yepes Kax-
able 40...50 mMm. YTOObLI He NoBpPeauTb
M30M19UMI0 NPOBOAOB, 3TU KOMbLA HaLOo
aKKypaTHO MpOrpeTb CTPOMUTENbHbIM de-
HOM 1M GpeHOM OT NassibHOM CTaHuMn. He
CTOUT NpsATaTb BCE NPOBOAA B TEPMOYyCa-
XUBAEMYIO TPYOKY, TaK Kak XryT nosy4mT-
Cs XECTKUIA Ha N3rnb, Aa 1 NpoBoAaM npwu
paboTe ycTaHOBKM TpebyeTcs oxnaxne-
Hue. XryTbl NPOBOAOB KPenaT K CTON-
KaM 3 C NOMOLLBIO YCTAHOBMIEHHbIX HA HUX
nnowaaok nog BUHT HC-2 2 1 HENNOHO-
BbIX CTsXeK (puc. 13).

MepepHssa naHenb 19 BbINOSIHEHA U3
cTeknoTekctonuTta. Ons atoro Obin uUc-
Nonb30BaH OTPE30K OT MOAXOAALLEN Mo
pasmepy HeucnpasHOW MaTepUHCKOMN
nnatbl KOMNbOTEPA, C KOTOPOW C MOMO-
Wbl dbeHa yaaneHsl Bce aetanu. YepTéx
nepegHen naHenu nokasaH puc. 14, Ha
Hen 3akpenneHbl CeTeBON BbIK/OYa-
Tenb 22 u ceetoamon HL1 21, a Takxe
MynbTUMETP 16 ona KOHTpons 3a Temne-
patypoi. Pe3nctop npunasiH K 0OGHOMY 13
NIenecTkoB MepBUMYHO 0OMOTKM TpaHC-
dopmaTopa, ouon npunasH K BbIBOAAM
BblKJllOYATENS U CBETOAVOAA.

[lns BU3yanbHOro KOHTPONS Haj Temne-
paTypor B npouecce nepeHoca ToHepa C
6ymMaru Ha neyaTHylo nnaTy UCrnonb3yeTcs
uMdpoBO MyNbTUMETP C Tepmonapon
EM361. MynstumeTp Ha Bpemsi paboTbl
TepmMorpecca KpensaTt C NOMOLLLbIO PE3UHO-
BbIX KOnew, 15, BbIpe3aHHbIX U3 Benocunea-
HOW Kamepbl, K CTaNbHOW NNacTuHe 26, Ko-
TOpas, B CBOIO o4epenpb, 3akpensieHa BUH-
Tamu Ha nmueBor naHenu 19. Yeptéx nna-
CTUHbI 26 nokasaH Ha puc. 15. B aBTop-
CKOM BapuaHTe Oblfia UCrnonb3oBaHa Bbl-
npsaMieHHaa nnacTuHa OT KpenneHus
TpaHcdopmaTtopoB Toka TOM-0,66 wnnn
TLUMN-0,66. Tepmonapa ycTaHOBNEHA B OT-
BepcTme cepeauHbl ctona 13 (puc. 16), eé
"OycMHKa" [O/MKHA KacaTbCsl CTEeK/I0TeK-
CTOoNMTa NevYaTHOW nnaTel NpU npolecce
TepMornepeHoca ToHepa ¢ imcta Gymaru.
MpoBopn, TepMonapbl 3adUKCUPOBAH B HUX-
HEeM BbIXOAHOM OTBEPCTMM cTona 13 oTpes-
KOM [epeBsiHHOM 3y6o4ncTkM (puc. 17).

TexHonornus n3roToBneHus
rnevyaTHoOM nnarbl

TexHoNornio nepeHoca ToHepa Ha
3TOM Mpecce KOPPEKTUPYIOT OMbITHLIM
nyTémM C Y4€TOM TuMNa MCMNONbL3YEeMOro
Nla3epHoro npuHTepa u ymaru. 3710 CBS-
3aHO C TeM, YTO pa3Hble NPou3BOaAUTENN
NMPUHTEPOB MCMNONb3YIOT KAPTPUOXM CO
CBOWM OpPUrMHANIbHBIM COCTABOM TOHEpPA.
Mon6op 3akno4YaeTcs B 9KCnepuMeHTasb-
HOM BblIGOpE MakCUMasbHON Temnepary-
pbl Harpeea yCTaHOBKW 1 B BbIGOpe Tuna
Gymaru. OKCnepuMeHTbl MOXHO HauYnHaTb
¢ Temneparypbl 70 °C. HarpesaTb 3aro-
TOBKY CBbile 120 °C He pekoMeHayeTcs.

9 MCNnonb3yl nasepHbli NPUHTEP
XEROX Phaser 3010 u rngHueBylo $poTo-
6ymary Lomod nnotHocTbio 150 r/m=. Mpwn
3TOM MakCuMasnbHas Temnepartypa Harpe-
Ba 3arotosku MM goeoauntcs oo 110 °C.

JdaTtunk Temnepatypbl (Tepmonapa)
npuXnuMaeTcsl K 06paTHON CTOPOHE 3aro-
TOBKM 4 T, N03TOMY peanbHas Temnepa-
Typa npouecca nepeHoca HEeCKONbKO
BbllLE TOW, KOTOPYIO MOKa3biBAeT TEPMO-



O MeTp. [ina Havyana npolecca noarotasnn-

BaeTCs OTPEe30K antoMnHmeBomn ponbrn 7.
®donbry pexyT pesakoM ans éymaru nn6o
PONMKOBBLIM CTEKNOPE3OM, KOTOPbIM Ha
NMUCbMEHHOM CTOJI€ NO JINHENKE MNPOBO-
LUTCS NnHWS Ha dosbre, Nnocne no nony-
YMBLLEMYCS YryONEeHNIO akKypaTHO OTPbI-
BaeTCs OTMEPSHHbIN OTPE3OK.

Mpw noarotoske 3arotosku MM gocTta-
TOYHO OyaeT 06e3XMpPUTb €€ CnUpPTOM.
LLnndoBaTe €€ HaxpadyHol Gymaroi He
N HaJ0, TaK Kak B LIapanvHbl Npy Tepmonepe-

HOCE MOXET 3aTeyb TOHEep, KOTOpbIi npu
TpaBfieHUN 3aKOPOTUT Mexay coboi
cocegHne nNpoBOOHUKK. PacnevaTaHHbIn

Ha Nla3ePHOM MPUHTEPE PUCYHOK NevaTHOM

v ,' ', N nnatbl 14 06pes3aloT HOXHULAMU C MNpu-
N\ E / nyckoM no kpasm npumepHo 10...15 mm.
Hanee knanyt 3arotosky [N ¢onbrnpo-

BaHHOW CTOPOHOW Ha JINCT C PUCYHKOM U

B EE—— KycouykamMu camoknewoulelica Gymaru

— = CKpensioT PUCYHOK 1 3arotosky MMr1.
J_|:1 Mpunyckn Ha Gymare nNpesycMOTPEHbI
KaK N30M9TOpbl, YTOObI UCKIIOYNTL KOH-

TakT MeaHOM GObrn Ha CTKNOTEKCTONNTE
C anoMunHeBol Gonbroi, kotopas oyoet
HarpeBaTbCa. B nNpoTMBHOM cny4ae TOK
| NOMAET Yyepe3 MeaHy GOoNbry Ha TEKCTO-
L # | nnTe, B pesdynbTaTe 4Yero Harpesa He npo-

;I f— — M30MOET, a 06ropAT KOHLIbl aTIOMUHNEBOM

] doNbrn y 9N1eKTpoaos.

[Janee cobupatoT "6yTepbpon”, KOoTo-
2 pbii NOKa3aH Ha puc. 7. CHavyana knagyT
Ha cton 13 nuct 6ymaru 5 pasmepa A5 ¢

T
@%’l E 06s3aTenNbHbLIM OTBEPCTUEM B CEpeauHe
| ﬂ . LISl ATYMKA TEMMepaTypbl. DTOT JINCT Bbi-

=i
o
|
=5

NOJIHAET POJib 3aLMTHOrO pasgenuTens
& ib_, mexay ctonom u Ml Ha cnyydan npununa-
‘% e H¥s. 3atem knagyT 3arotoeky [l ¢ Hakne-

— €HHbIM Ha HEeé JIMCTOM C PUCYHKOM (3aro-

Puc. 8 ] _J TOBKOW BHU3).
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4acCTb

HueByl donbry 7 C¢ He-
©60MbLIMM NPUMYCKOM Che-
Ba M crnpasa, 3akpennsaT €€ KOHUbl B
aneKTpogax C noMoublo 4YeTblpEx ma-
NIeHbKUX CTPYOUMH 6. [Ans ynydweHus
KOHTaKTa KOHLbI HOSbriv MEeXay 31eKTpo-
[amMu MOXHO CNOXWUTb BABOE.

Ceepxy donbrn 7 knagyT YyeTbipe mc-
Ta raseTHoli 6ymaru 12 pasmepa A5, oHU
BbIMOJIHAIOT POJib TEMMNEPATYPHON 3aLum-
Tbl Mexay donbron n GeTpom (Mnn Mmk-
ponopucTon pesunHon) 11 TonwmHom
4 mm 1 pasmepamn 200x120 mm. Ceepxy
KnagyT npecc 8 u akkypaTHO CXUMalT
6onbloii cTpybumHoit 10. Mpuxatb cne-
OyeT cuibHO, HO 6e3 daHaTuamMa.

BkntoyaloT yCTaHOBKY M OOBOOAT Ha-
rpes NI 0o Hy>xxHoM Temnepatypsol. [ocne
BbIKJIIOYEHMS] YCTAHOBKN HAgo Aatb en
OCTbITb NpUMepHo Ao 40 °C. [locTaloT 3a-
roToBKY M3 TepMmonpecca, B BoAe nasb-
LLleM CKaTbIBaloT C HEE pa3MoKLUyo Gyma-
ry, NPy 3TOM PUCYHOK OOPOXeK OCTaETcH
HEMNOBPEXAEHHBLIM.

[Janee npou3BOadaT TpaBieHwe, npo-
MbIBKY 1 cBepnoBky INI1. ToHep ¢ npoTpas-
neHHon MMM cHMMaloT NoA, CTPpyEN BOAbI C

NMOMOLLBIO MeTananye-
CKOI ry6Ku Onsi MblTbs
nocyabl.

TexHuka
6e3onacHoOCTU

v Cnepyer nom-
HWUTb, 4YTO YCTaHOBKa
nuraetca OT ceTu
230 B, noatomy no
OKOHYaHUn paboTbl
BbIHbTE BUJIKY U3 PO3€ET-
KW,

¥ Kak u BCe Ha-
rpeBaTtesibHble Npubo-
pbl, He OCTaBNsETe yC-
TaHOBKYy 6e3 MpucMoT-
pa!

v HapéxHo npwu-
XUMaNTE  KOHTAKThI.
Mnoxo 3axaTblil KOH-
TakT MOXET OYeHb
CWUJIbHO HarpeTbCs.

Onacatitecb oxora!

Puc. 10
S15
25 17 CnepnyeT MOMHWTb, 4TO Temrepatypa
— — M3 —— = iaBnexHvs anomuuma — 660 °C, n npu
- 10 3omB 04eHb 60JbLIMX TOKaX Gosbra MOXeT Npo-
| | | : | CTO neperopeTb, Kak OBbIYHbIV MNaBKWi
. npenoxpanutens. OgHako, B OTAMYMe OT
‘ d@ /aP, d) | npenoxpaHutens, @Gosibra MOXeT 4TO-
1 ' v 116 ' HMByab nogxedb. Bo Bpemsa npouecca
— =— TEPMOMepeHoca Hemnpuxaras
Puc. 11 A A donbrn OTAAET HAMHOIO MEHbLUE Tenna n
3 9 M - NMOTOMY HarpeBaeTCA HAMHOIO CUJibHee.
=TT ™ 4omé. @ 03 7 ByAbTe 0OCTOPOXHbI, HE 060XruTech!
M’ 20mé. —
s /@/ o ’ ®acka 1x45° |
e - 2om8. =
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B kayecTBe ycOBepLIEHCTBOBaAHUSA
YCTAHOBKM MOXHO MpPeajioxXuTb UCMOb-
30BaTb B KA4YeCTBE HarpeBaTens CUINKO-
HOBbIV HarpeBaTesib CO BCTPOEHHbIM Tep-
MOOATYMKOM, KOTOPLIA MCMNOMb3yeTcs B

Tepmonpeccax no nepeHocy m3obpaxe-

HUI Ha TKaHb. OTMM HarpesaTenem
MOXHO YMpaBisaTb OTHOCUTESNIbHO MaJibl-
MU TOKaMu 1 C MOMOLLLIO MUKPOMPOLIEC-
copa.

JINTEPATYPA

1. CnpaBOYHMK Ha4YMHAIOLWEro paanonobn-
Tens. Nopa pen. Manviuna P, Maccosas paguo-
6ubnmoteka (MPB), Bbin. 581. — M.: BHeprus,
1965 r., c. 494, puc. 36—21.

2. \sroToBneHne neyaTHbIX NnaT MeToAoM
NYT MuHYC yTior, MNAIOC BCeraa OTAUYHbIN
pesynstat. — URL: https://oldoctober.com/
ru/thermal_transfer/ (25.07.2020).

3. IYT v gpyrve TeXHONOrnM N3roToBNEHUS
neyatHbix nnat. Yactb 1. — URL: https://
oldoctober.com/forum/viewtopic.php?f=9&
t=130&start=0 (25.07.2020).

OT pegakuyun. Buaeo o pabote TepmMo-
npecca v narotossieHun 1M MOXHO MOCMoT-
pets  no cceinke <https://youtu.be/
HVCUuXLaHqO>. ®parmeHTsl BUAEO (MUHY-
Tbl, cekyHabl): 00:01 — n3roToBnieHne 3aro-
ToBku ans 11, 01:46 — nogrotoBka ¢osbru;
02:07 — cbopka Tepmonpecca nepes Harpe-
Bom; 06:40 — BKIOYEHME TEepmMorpecca;
09:19 — pa3bopka Tepmorpecca rnocse ocTbi-
BaHus; 10:56 — cHATHe 6ymaru; 15:48 — TpaB-
neHme [l B xnopHom xenese; 17:36 — cHaTHE
TOHepa c 1.

\
MOAYJIbHAS PEKJIAMA

PaspaboTka nporpamm ans MMUKPO-
KOHTponnepoB STM32, ATmega n opy-
rMX Ha 3aKaa.

C6op maHHbIX, Nepepada Ha cep-
Bep, ynpasneHue, cBeT, 3ByK, CAN un
LIN, reHepauua curHanos, n3mepeHms
nT. o

E-mail: micro51@mail.ru

T.+7-912-619-5167

BECNPOBOAHASA NEPEJAYA
3BYKA!

MEPEOATYUKMN,
PLL-CUHTE3ATOPbDI
www.new-technik.ru
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ULundpoBon BonbTmMeTp
C WEeCTbio 3HaYawmMmu umndppamm

A. KYSBbMUWHOB, r. Mocksa

B ctarbe onucaH ungpoBOV BOJIbTMETP NMOCTOSIHHOro ToKa Ha
ocHoBe coBmecTumoro ¢ MCS-51 mukpokoHTposnepa cepuun
EFM8LB12, ocHawéHHoro 14-paspaaHeim AL, 3anonHsoowmm
O3Y pesynbratamm npeobpaszoBaHns 6e3 y4yacTus npoueccopa
nyTémM npssMoro 4ocTyna K namMsiTy.

Moka3aHunss BO/IbTMETpPa BbIBOASITCS HA ABa MONyJisipHbIX rpa-
¢punyecknx nugnkaropa LCD-5510 (84x48 nkc) nnn OLED-1306
(128x64 nkc), ycTaHOBJIEHHbIX B KOPIycax COOTBETCTBEHHO
pasamepamun 120x60x30 MM un B 60/1€€ MUHNATIOPHOM —

105x40x25 mm.

lMuTaeTcss Npu6oOp OT INTUEBbIX 3JIEMEHTOB, 3anaca 3Hepruu B
KOTOpbIX XBaTaeT Ha HECKOJIbKO COTEH 4acOB HenpepbIBHOV pabo-

Thbl.

N9 yBEIMYEeHUa paspeluaroLlen cno-

cobHocTn ALIM ncnonb3dyeTcst XopoLuo
M3BECTHbI METOZ, NepeanckpeTnsaumm mn
ycpepHeHusa [1]. NpuMeHeHne aToro me-
ToAa K BCTPOEHHOMY B MUKPOKOHTPOEP
(MK) EFM8LB12 14-paspsgHomy SAR-
AL no3Bonuno OOBECTU ero paspeLue-
HME [0 LWeCTM 3Hayalux AeCATUYHbIX
undp (oouH 3HaK nepen M NaTb 3HAKOB
nocne 3anaton). Ha nepsom atane ycpea-
HEHHblE pe3ynbTaTbl aHanoro-unmdpoBoro
npeobpasoBaHua 6e3 06paboTku nepena-
Banucb MK gns okoH4aTenbHol o6paboT-
KN 1 BblBOAA Ha 3KpaH MoHuTopa. danee
ObI1I0 PELLEHO CKOHCTPYMPOBATb Ha OCHO-
Be 3toro MK aBTOHOMHbIA UndpPOBON

BOJISTMETP MOCTOSIHHOIO Toka ¢ GaTtapen-
HbIM MUWTAHWEM W BbLIBOLOM pe3yJbraTa
namepenns Ha XKW vnn OLED-mnHpamka-
TOp.

MakcumarnbHOe YNCNO YPOBHEWN KBAHTO-
BaHus 14-paspsaaHoro ALM — 2™ = 16384.
[MoaTomMy pesynbraT eaMHUYHOro npeod-
pPa30BaHMA MOXET ObITb BbIPaXEH YETbIPb-
MA—NATbIO  AECATUYHbIMU  Lndpamu.
OpHako ¢ y48TOM 3allyMIEHHOCTM Mnag-
LINX OBOVYHbLIX Pa3psifiloB He BCE OHWU
6ynyT nocToBepHbiMU. JloBecTu paspe-
wawLyto cnocobHocTtb Takoro AU po
LIeCTN AEeCATUYHbIX LUMdp yaanocb ¢ no-
MOLLLbIO N3BECTHOIO METOAA Nepeanckpe-
TM3aummn n ycpegHeHus [2].

Ecnn npoussoantcsa oumdpoBka Kako-
ro-nmbo NepemMeHHOro HamnpsXXeHus, Mak-
CUManbHasa 4acTtoTa B CMEKTpe KOTOporo
cocTaBnseT, Hanpumep, F, To Takasa ound-
pPOBKa [O/KHA NPOBOAUTLCA C YaCTOTOW,
MWHUMYM paBHOM 2F, 4ToObl MO OTCYETaM
MOXHO ©OblJI0O BOCCTaHOBUTL 6€3 notepb
camy peanusaumio 3TOro HanpsxeHus
(Teopema KoTtenbHukosa). Ho ecnu npo-
M3BECTU OUNPPOBKY C 4acToTOM Bonblue,
yem 2F, T0 3710 yXe byaeT nepeamckpeTun-
3aumeii. OgHaKko NMpu U3MepeHnn NnocTo-
AAHHOIO HanpPsXeHWs (4acToTa KOTOPOro
paBHa Hyn) ero oumdpoBka ¢ NodON
4acToTOM yXxe OyaeT nepeguckpeTmnsaum-
en. A BOT 4YTO KacaeTca ycpegHeHusi, TO
OHO He coBceM O006bl4HOe. Xopowo
M3BECTEH TEOPEeTUYECKN [0KaA3aHHbIN
dakT, 4To Ana TOro 4Ttobbl YBENUYUTH
paspelwenne AL Ha 1 61T, 4OCTATOYHO
NPON3BECTU YeTbIPEXKPATHOE U3Mepe-
Hue atum AUM v ycpeoHuTb pesynbTar,
HO He 0ObIYHbIM CNOCOB0M, CYMMUPYS 3TN
yeTblpe NoKasaHusa 1 gens cymmy Ha 4, a
nena cymmy Ha 2. nsa 14-paspsgHoro
AL makcumanbHaa cymma peaynbraTta
6ynet 16384 x 4 = 65536 =2'°, 1. e. 6yneT
paBHa 16-paspsgHomy uducny. Camblin
Mnagwnii 6uT 9TOro umcna noJsie3Homn
MHpOpPMaAUMN He HECET, NO3TOMY, ecnu
pesynbTaTt pa3fenuTb He Ha 4, a Ha 2, TO
nonyynm 15-paspsigHoe 4ncno, y KoTopo-
ro yxe Bce paspsapl OyayT 3Havalmmun.
Takoe ycpegHeHne Ha3biBaloT AeummMaum-
en (unv npopexmnsaHmem). B ctatbe aBTO-
pa [1] nokasaHO, 4YTO ecnuM NPOn3BECTw
neummaumio 2048 pesynbraTtoB n3mepe-
HU 14-paspagHoro AL (EFM8LB12),
HaKoMUTb CyMMYy 13 16 Takux pe3ynbTaTtoB
N yCpeaHUTb €€ 0Obl4HbIM Cnocobom
(oens cymmy Ha 16), To B BbIGOpKE, COCTO-
awer n3 80 WeCTU3HAYHbIX YMcen, nony-
YeHHbIX NoaoOHbLIM 00Opasom, BCe 9TU
yncna 6yayT paBHbl Mexay cobomn, BrnaoTb
[0 rocnegHero [ecATUYHOro  3Haka.
Mockonbky Takas BblOOpka ABNAAETCH
[0CTaTO4YHO MNpeacTaBuUTENbHON (penpe-
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3EeHTATMBHOWN), 3TOT pe3ynbTaT U Obin
NoJIoXeH B OCHOBY BblIGOpa yncna usme-
PEHUI U KPaTHOCTWN YyCpeaHeHn. B BonbT-
MeTpe TakXe MCMNoJMb3yeTcs aHanornyHas
npouenypa, n pasHuua c [1] saknodaeTtca
B TOM, 4TO BMECTO Nepejayn B KOMMbio-
Tep pesynbratbl paboTtbl ALM o6pabaTbl-
BaeT nporpamma MK n BbIBOOUT nX NnM6O
Ha XKW, nnbo Ha OLED-uHankatop. Mo-
CKONbKy B [1] meTanbHO onucaHa MeToam-
Ka MonyyYyeHUs pes3ynbLTaToB, NOAPOOBHO
OCTaHaBNMBATbCA HAa 3TOM 34€eCb HeT
cMbICha.

Cxema BonbTMeTpa m3obpaxeHa Ha
puc. 1. B eé aHanorosow 4actn nmeeTtcs
LennTenb BXOLHOrO HanpsbkeHusl, obpa-
30BaHHbIN pe3nctopamm R1—R6. U3me-
psemoe HanpsxeHue U,,, nopawT Ha
pasbém XP1, a cHumatoT nmbo ¢ ABUXKa
noacTpoeyHoro peanctopa R3 ocnabnex-
HbIM B OBa pasa, nMbo C ABUXKA Mnoa-
CTpoeyHoro pesunctopa R5 ocnabneHHbIM
B 20 pa3s. [na nonyyeHus Takmx koapou-
LIMEHTOB AieNeHNss CyMMa CONPOTUBNEHNN
pe3unctopoB R1, R2 n BepxHei no cxeme
yacTm noAcTpoeyHoro pesuctopa R3
paBHa CyMMeE COMPOTUBIIEHUI HUXHEN
yacTtu pesuctopa R3 n pesuctopoB R4—
R6, a cymma conpoTuBneHunin pe3ancTopoB
R1—R4 B 19 pa3 6Gonblle CyMMbl CONPO-
TUBJIEHNI NOCTOSIHHOIO pe3ucTtopa R6 un
HMXHEWN YacTu NnoacTpoeyHoro R5.

COEAMHSAIOT KOHTakTbl COOTBETCTBEHHO
1—2 nn6o 2—3 paswéma XP2. lanee cur-
Han nocTynaeT 4epe3 MNOBTOPUTESDb
HanpsbkeHus (OY DA2) n RC-uenb R8C9
Ha Bxog AUM (BbiBOog 24 MK DD1).
O6pasuoBoe HanpsixeHue ana ALLMN dop-
mupyeT MOH DA1. KoHpeHcatopbl C1—C3
YCTPAHSAIOT NEPEMEHHYIO COCTaBASIOLLYIO
M3MEPSEMOro HanpsxeHusi. KonpeHca-
TOopbl C4—C6 n C8 — 610KMPOBOYHbIE B
uensx nutaHusa. Pesuctop R7, noaknio-
YEHHBI K NCTOYHMKY HanpsixeHus —3,6 B,
TpebyeTcsa Ansa Toro, 4ToObl NPU HYNIEBOM
BXOAHOM HarnpsiXeHUn MOBTOPUTENS ero
BbIXOAHOE HanpsiXeHne Obl0 HyNeBbIM
[3]. BmecTo OPA335/735 MOXHO MUCMOJb-
3oBaTb OPA334/734 [4], coeanHNB BbIBO-
abl 5 n 6 aTux Mukpocxem. B pasBoake
nnatbl (CM. ganee) 910 y4TeHo.

[ns cBA3KW C MHOUKaTOPaMu UCMOJb30-
BaH mHTepderic SPI MK, paboTatowmii B
TPEXNPOBOAHOM PEXMME U TONbKO HA Bbl-
BoA. CurHanbl 3Toro uHTepgenca BMecTe
C OONONHUTENbHBIMU CUrHanNamu, Hanps-
XEHWEeM NUTaHus U obmMM MPoOBOAOM
BblBeAEHbI Ha pa3bém XP6.

Y1006l 3arpysantb nporpammbl B MK,
Mcnonb3yloT nHTepdelic C2, npegHasHa-
YeHHbIn anga ceaA3m MK ¢ KOMNblOTEPOM
yepes agantep USB DEBUG, nnu nHTep-
deinc RS232 ¢ curHanamun yposHent TTJ,
npeaHa3Ha4YeHHbIN Ans CBA3U C KOMIMbIO-
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TEPOM 4epe3 ero noprt
COM1.

Ana nporpammumnpoBa-
Hus MK no unitepdeiicy C2
cnyxar pasbém XP4, Ha
KOTOPbIV BbIBEAEHbI CUTHA-
nel C2D mn RST/C2CK, n
uenb R9R10C10, a pona
nporpaMMmMpoBaHuUa Mo
RS232 — pas3bém XP7 un
curHansl TXDM n RxDM;
npy 9ToM Heobxoanmmo

SPI0_MISO

B 3aBMCMMOCTW OT TOro, Kakon npeaen
n3mepeHuss Heobxoamm (6 B nnn 60 B),

3aMKHYTb MepeMblykon S2
KOHTakTbl 11 2 padbéma XP4, ycTaHOBMB
HU3KWUIA ypoBeHb Ha Bxoae C2D MK.

Ha koHTakT 2 pa3béma XP5 nopatot
CUrHan, JIOrMY4eCKNM YPOBHEM KOTOPOro
yCTaHaBNMBAIOT Npenen U3MepeHus, B
COOTBETCTBUU C KOTOpbIM MK ByneT nepe-
cynTbiBaTh NokasaHus cesoero ALMN. Hua-
KU YPOBEHb BKJIKOHAEeT npenen namepe-
Husa 0—6 B, Bbicokuin — 0—60 B. OgHo-
BPEMEHHO C U3MEHEHUSAMU YPOBHS yNpaB-
NAOWEro curHana LOMKHbl ObiTb coeam-
HeHbl Mexay Cob0I KOHTaKTbl COOTBETCT-
BeHHO 1 1 2 nnn 2 n 3 pasvéma XP2.

CbéMHble nepeMbiukm S1 1 S3 ncnonb-
3yloT npu kanubposke npubopa. Bo
BPEMS HOPMasbHOM PaboTbl OHU OOMKHbI
ObITb CHATBI. Mpn kannubpoBke Hyns obe
nepeMbIYK1 YCTaHABINBAIOT B NOJIOXEHME
1—2, B pe3ynbrare 4ero COeAMHSIOTCS C
0o6WUM MpPOBOLOM HEUHBEPTUPYIOLLUIA
Bxon OY DA2 un BbiBOA, nopTta P2.2 (Bbl-
Boa 8) MK. Ana kannbpoBKW NOSHOM
wkansl nepemMbiikn S1 1 S3 yctaHasnn-
BalOT B nosioxeHuss 2—3. B pesynbrarte
3TOro Ha HenHBepTUpylowml Bxon OY DA2
nocTtynaeT ob6pa3uoBoe HanpsixeHne 3B ¢
BbIXxo4a Mmkpocxembl DA1, a BbIBOA nopTa
P2.3 (BbiBOA, 7) coeguHsieTcs C 0OWMM
NPOBOAOM.

Ha pa3bém XP3 nogaloT HanpsikeHue
nutanusa +3,6 B n -3,6 B.

MNcxopgHoe cocTtoaHme nopTtoB MK, ko-
HEYHO, He Takoe, Kak MoKa3aHo Ha puc. 1.
Hanpumep, ecnu paspewwmnTtb nHrepdenc
SPI, 10 oH 3anméT P0.0 (SPI0_SCK),
P0.1 (SPIO_MISO) n P0.2 (SPIO_
MOSI). Kpome TOro, HM ogHOro aHa-
norosoro Bxoga y MK He 6yper.
Moatomy B cpene Simplicity Studio
nOpTbl HYXHO CKOH(UryprupoBaTb.
ns atoro curHansl SPl ¢ nomoubo
onumin skip (nponyck) Heo6xooMmo
"nepetawmTb” B HUXHIOIO 4YacTb MK,
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noganbLue oT aHanoroBbiX BX0O40B

(puc. 2). Noptwl P1.3, P1.5, P1.6, P2.0 un
P2.1 cnepyet HasHauuTb LMGDPOBLIMU
BbIxogamMu, a noptbl P1.2, P1.4, P2.2 un
P2.3 — undpoBbIMM BXOAAMU C BKITIOYEH-
HbIMW  BHYTPEHHUMW  PE3UCTOPaMMU,
COEOVHSIOLWLMMN UX C MIIOCOM MUTaHuS,
4YTO N36aBUT OT HEOOXOAMMOCTN YyCTaHaB-
nMBaTb BHELIHWE pPe3UCTOpbl TakKoro
HasHayeHus. MopTel PO.0, PO.1 n PO.2
cnefyeT Ha3HAYMTb AHANIOrOBbIMU, chOe-
nas nopt P0.0 Bxogom o06pa3yoBOro
HanpsbkeHusa AL, nopt PO.1 — aHanoro-
BbiM 0OLWMM npoBoAoM, a nopt P0.2 —
Bxogom ALLM.

Mcnonb3yemble ons nporpammMmpoBa-
HUS curHanel nHtepdericos RS232 n C2
XKECTKO 3adUKCMPOBaAHbI HA CBOWUX BbIBO-
[ax, n NepemMecTuUTb UX HEBO3MOXHO. [a
3TOro M He HyxHo. [Jo 3aBepLieHus 3a-
rpy3ku nporpammbl B MK n3amepatb Ha-
Nps>XXeHNe HEBO3SMOXHO, a 3aBEPLUNB €&,
CUrHabl NPOrPaMMUPOBaHNS OTKITIOHAIOT.

CornacHo nporpamme, BO BPeMS Bbl-
BOAa WHGOPMaLMN HA MHOVKATOP, KOraa
pabotaeT unHTepdeic SPI, namepeHune
HanpsbkeHus 3abnokupoBaHo. [eno B
TOM, 4TO 3anyck AL npomncxoaut no npe-
PbIBaHUSIM, @ BO BPEMS BbIBOAA MHOPMa-
UMM BCE NpepbiBaHMA 3anpeLleHbl. Tak
CLEeNaHo cneuuanbHO Ans Toro, 4tobbl
MCKNIOYNTL HaBoaku ot SPl Ha aHanoro-
BbIi BXOA4. ONnTenbHOCTb Nepenayn WH-
dopmauumm no SPl HMYTOXHO Mana no
CPaBHEHUIO C ANNTENbHOCTbIO PaboTbl
AL, noatomy BpemMeHeM nepegayn no
SPI MOXHO NMOXepTBOBaTb Paau YACTOTbI
N3MEPEHUN.

ABTOMATMYECKM CrEHEPUPOBAHHbLIN Cpe-
non Simplicity Studio darin InitDevice.c
COLEPXMUT rOTOBYIO MOAMPOrpamMMy WHU-
umanudauum MK, koTopas fomkHa ObiTb
NOAK/OYEHA K OCHOBHOW NporpamMme.

YepTéx nedvaTHOM NnaTtbl BOJLTMETPA
1n3006paxeéH Ha puc. 3 B macwTtabe 1:1, a
pasmelleHne petane Ha Helm — Ha
puc. 4 B macwTabe 2:1.

Bce MOCTOSIHHbIE PE3NCTOPblI U KOH-
neHcatopbl (kpome C1) — Tunopasmepa
0603 ons NOBEPXHOCTHONO MOHTaXa, KOH-
neHcatop C1— Ttunopasmepa 0805 n
6onee. MNMoactpoeyHblie pe3uctopbl R3 u
R5 — CIN5-2B6 Ha 40 060poTOoB. X MOX-
HO 3aMEHUTb UMMOPTHBLIMU PE3UCTOPAMMU
3296W Ha 25 060pOTOB, 0OHAKO 4YeEM
6onbwe 00OOPOTOB, TEM TO4YHEe Ha-
CTpowmka.

Bce pasbémbl (B TOM yncne ansg ycra-
HOBKM NEpPeMbIYEK) — LUTbIPEBbIE KONIOOKN
C COOTBETCTBYIOLLMM YMCIIOM KOHTAKTOB. Y
pa3bémoB XP1—XP3 war KOHTakToB —
2,54 MM, y ocTanbHbiXx — 1,27 MM.
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BHewHn BuA nnatbl CO CTOPOHbI
Pa3bEMOB U MOLACTPOEYHbIX PE3UCTOPOB
rnokasaH Ha puc. 5, a CO CTOPOHbI APYrnX
netanen — Ha puc. 6.

Cxema nogknoyeHuns XKW ot cotoBoro
TenedoHa Nokia 5510 k nnate BonbTMET-
pa un3obpaxeHa Ha puc. 7. CoeanHu-
TenNbHbIN Kabenb N3roToBEH U3 NMPoBoAA
MITd-0,03. Pa3zbém XS1 CThIKYIOT C padb-
émom XP6 nnatbl. AHANIOMMYHO MO CXeme
puc. 8 k ToMy xe pazbvémy XP6 nogxnto-
yaloT OLED-nHAMKATOp C BCTPOEHHbLIM
KOHTponnepom SSD1306.

[Ona nogaun nM3MepsieMoro Harnpske-
HUS Ha NMUEBON naHenun npubopa ycTa-
HaBNMBAIOT OBe MNPUOOpPHbLIE KNEMMbl —
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KPaCHy0 1 4épHyio. epByio COeanHsIOT
npoeoaomMm MINMd-0,5 ¢ KOHTaKTOM 2 pasb-
éma XP1 nnatbl BONLTMETPA, @ BTOPYIO —
TakyM Xe NPOBOAOM C €ro KOH-
TakTom 1.

[Ona BknioyeHua npubopa u
nepeksYeHnss pexmnmoB pabdo-
Tbl B HEM MMeEETCH nepeksoya-
Tens SA1. OH MoOxeT OblTb
MWHWATIOPHbLIM raneTHbiM MIM2-
17-3M4HB  unn  OBUXKOBBLIM
NAO13-1. Cxema noaknoyeHUs
rasieTHoro nepeksnioyarens no-
KasaHa Ha puc. 9. B ero nepsom
(BEPXHEM MO CXEME) MONOXEHUN
npubop BbIK/OYEH, BO BTOPOM —
OH N3MepseT  HanpsxeHue
0...6 B, B Tpetbem — Hanps-
xeHue 0...60 B.

MepeknioyaTens KOMMYTUPY-
eT [Ba J/IMTMEBBLIX 3JIEMEHTA
nuTaHnsa HanpsixeHvem 3,6 B ¢
npUBapeHHbIMN  KOHTakTaMu:
ER18505H/T éwmkocTtbio 4 Ay
(G1) n ER14250H/T é&mkoOCTbIO
1,2 Ay (G2). Nx coepuHsaOT C
KOHTaKkTamMu nepeknoyaTens SA1
nposogamu c rHésgamm 2,8F ons
HOXEBbIX KOHTakToB. C nnaTton
BOJITMETPA NepeksoyaTenb Co-
€MHSIOT TPEMS XIyTaMun NpoBO-
0OB C pas3bémamm XS2, XS3 un
XS4, KoTopble CThIKYIOT COOTBET-
CTBEHHO C pasbémamu XP2, XP5
1 XP3 nnatbl BOALTMETPA.

AHaNOrM4yHO YCTPOEH Yy3en
nepeksyaTens pexumos pado-
Tbl BONbTMeTpa (puc. 10) c

nepekso4yaTenem.
nepeksoyaTesnb 3HaYUTENbHO AeweBne  EMKocTbio 0,2 A4 ¢ NpUBapPEHHbLIMU KOH-
rajfeTHoro 1 3aHMMaeT MeHblle MecTa. TakTamu. BMecTo Hero MOXHO uc-

Takoihi OnemeHT G2 3pmecb CR2032 MFR FV

Nnonb30BaTb OObIYHbLINA 3NEMEHT
CR2032, Kk niocCKum BbIBOAAM
KOTOPOro HEC/IOXHO MNpunasTb
[Ba NpoOBOAA.

[na TakTMpoBaHMa npouec-
copa n ALIMN MK DD1 BbibpaH
€ro BHYTPEHHUI BbICOKOCKO-
pocTHom reHepatop Ne 1 4yacto-
TON 72 MI'u. Mpu 3TOM TakTo-
Basi yactoTa AL BbiOpaHa mak-
CManbHO  BO3MOXHOW  —
18 Ml'y, a TakTOoBas 4acrtoTa
npoueccopa MOHWXeHa [0
Takoro e 3HayeHus. 970 cae-
NaHO A9 YMEHbLUEHUS 00 5 MA
notpebnsemoro MK Toka (npo-
1B 15 MA nNpu TaKkTOBOM 4acTo-
Te npoueccopa 72 Mlu). Ha
CKOpPOCTb paboTbl Npubopa 3To
NPakTU4YeCKNn He MNOBAUANO,
NOCKOJNbKY OTHOCUTENbHOE
Bpemsi paboTbl npoueccopa
HEBENUKO MO CPaBHEHUIO C
OTHOCUTENbHbIM BPEMEHEM
paboTel ALLM.

Tok, noTtpebnsaembii XKWN
npy BbIKJIIOYEHHOW MNOACBETKE,
no U3MepeHnsiM aBTopa He npe-
BblwaeT 0,2 MA. OLED-nHauka-
TOp MOTPEONSAET CyLLEeCTBEHHO
60NblLIMA TOK — OKOJI0 5 MA.
Tok Harpy3ku anemeHta G2 —
okono 0,2 MA, NOCKONbKY eauH-
CTBEHHbI ero notpebutens —
peauncTtop R7.
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Takum o6pa3om, TOk noTpebneHus
npubopa ¢ XKW coctaBnset okoso 5 MA,
a ¢ OLED-ungukatopom — okono 10 MA.
Moatomy émkocTn anemeHTa G1 ER18505
xBaTUT NpnbnanauTensHo Ha 800 4 1 400 4
COOTBETCTBEHHO Ana npubopos ¢ XKU u
OLED-nHgukatopom. EMKOCTM anemeHTa
G2 (1,2 A4y ER142501 0,2 A4y CR2032)
npu Toke Harpysku 0,2 MA XBatuUT COOT-
BeTcTBeHHO Ha 6000 41 1000 4, 4yTo CcyLle-
CTBEHHO Oonblue, 4em y anemeHta G1.
Cpok cnyx0bl NPUMEHEHHbIX B npubope
JNINTUEBbLIX 3/IEMEHTOB HE MeHee [ecsATu
NET, @ HanpsXXeHne C Paspsaakon NpakTu-
4ecku He MEHSIETCH B OT/IMYME OT LLEeNoy-
HblX, @ TeM 0o0fiee CONEBbIX 3NIEMEHTOB,
HanpsXeHMe KOTOPbIX 3HAYUTENbHO Naja-
€T B npoLecce pas3psaaku.

Mpn 3arpyske nporpammbl MK yepes
COM-nopT KoMMbloTepa NoTpedyeTcsa n3-
roTOBMEHME MNNaTbl-NEPExXofHuKa ans
NOAK/MIOYEHUS] K MiaTe BOJSbTMETPa npe-
obpasoBaTens YpOBHel WHTepdeiica
RS232. na nporpaMMmnpoBaHus B 9TOM
pexvme Heob6xoaMMO 3aMKHYTb NepPEMbIY-
KO S2 koHTakThl 1 n 2 pasbéma XP4.
MoppobHOe onucaHve 3TOro pexuma
MOXHO HanTu B [5]. Bce annapaTHble n
nporpamMmHble CpeacTBa ANa 3arpy3ku
nporpamMmbl ¢ nomoubio agantepa USB
DEBUG M0OxHO HaliTu B [6].

PasmelueHne y3noB 1 getanen BONbT-
MeTpa C MHOUKATOPOM OT TenedoHa
Nokia 5510 n raneTHbiM nepek4yaTe-
NleM B MnacTMacCOBOM Kopryce pasme-
pamm  120x60x30 MM noka3aHO Ha
puc. 11. OnemeHTbl NUTaHWUS 3akpenJse-
Hbl MJ12CTMACCOBbLIMU XOMYTaMW B HUX-
Helr MOJIoBMHE Kopmnyca, a nnata ykpen-
neHa Tam xe BuHTamu M2 Ha nnactmac-
COBbIX CTOMKax. NpnbopHbIE KNEMMbI,
raneTHbI nepeknyaTelb U UHAUKATOP
YKpEerieHbl Ha BEpXHEeW TMONI0BUHE.
[MoNoBMHBLI CKpenneHbl YeTbIPbMS BUHTA-
M M3. ns yno6ctBa paboTbl npubop
MOXHO YCTaHOBUTb Ha MOACTaBKY Ans
TenedoHa (puc. 12).

KomnoHeHTbl npubopa ¢ OLED-nHan-
KaTOpOM U1 ABUXKOBbLIM MepeksoyaTenem
pasMelleHbl B KOpryce pasmMepamMu
105x40x25 mm (puc. 13). B BepxHeit ero
nonosuHe yctaHoeneH OLED-unHgmkatop.
Ero nnarta 3akpenneHa 4YeTblipbMsi BUHTA-
MU M2 1 CTEKNOTEKCTONUTOBLIMU Laiba-
MKU. YTOObI He MOBPeaUTb WHAMKATOP,
MexXnay ero nnaton M KOprnycoM yCTaHOB-
JNleHbl pe3nHoBble Npoknaakn. Ha ton xe
NOMIOBMHE KOPMNyca YCTaHOBJIEHbI NPUOOP-
Hbl€ KIEMMBbI.

ONeMeHThbl MUTAHUA 1 NiaTa BOSbTMET-
pa npuKneeHbl ABYXCTOPOHHEN rybyatomn
KNENKOW NIEHTON K BTOPOW NOJIOBUHE KOP-
nyca. K anemeHty CR2032 oononHuTenb-
HO MpuUK/IeeHa pe3nHoBas Npoknagka.
JBVXKOBbLIN NepektoyaTesnb YKPEnnEH Ha
aNIOMUHMEBOM MOJIOCKE, KOTOopas ycTa-
HOBNIEHA Ha ABYX CTOMKax C BHYTPEHHEN
pe3bboii M3. Kopnyc 3awénkmpaercs
nByMsi 60KOBbIMU NaHensmu 6e3 BUHTOB.
OTOT BapmaHT BoJiTMETpa B cbope noka-
3aH Ha puc. 14.

B npouecce HanaxunBaHus BONLTMETPA
HEeoBXOoAMMO BbINOSHUTL  KannMObpPOBKU
HYNS W NOJIHOM LUKanblI.

MoeanbHylo nepenatoyHyio PyHKUMIO
AL — 3aBMCUMOCTb €ro nokasaHus y ot
peanbHOro BXOAHOMO HanpsXeHus X B 6e3-
pasMepHOM BuAe, T. €. OTHECEHHYI K
00pasL,0BOMY HAMNPSXEHMIO, MOXHO Npea-

CTaBuTb B BUAe npsamony =kx + b, roe k —
TaHreHc yrna eé HakjloHa K ocn X, a b —
CMeLLeHne, paBHoe 3Ha4veHunio y npu x = 0.
B npeane b = 0, HO B OeNCTBUTENBHOCTU
MOXET HEeCKOJIbKO OT/n4YaTbCa OT Hero.
3agaya kannmbpoBKM 3aK/OHaeTCsl B TOM,
4TOObI HaNTU peasnbHbI KO3GPULMEHT K,
1 peasibHoe cmeLleHne by.

lMockonbky uaeanbHbll KO3GDUUNEHT
k =1, mnmeeT cmbICn onpeaennTb, BO
CKONbKO pa3 3ToT K03ddUUNEHT 6onbLue
peanbHOro Kk, T. €. HaTU OTHOLUEeHne
ke = k/k, = 1/K,, roe K — CKOpPpEeKTMpOoBaH-
HbIN KOG DULUMEHT HaknoHa. Ecnn 3Hadve-
HUSI 9TUX NapaMeTPOB HaWAeHbl, TO AnS
TOro, YToObl CKOPPEKTUPOBATL MNOKA3AHNA
ALIMN, namepmBLuero kakoe-nambo BXoOHOe

Hun3kunii ypoBeHb ycTaHaBnMBalOT nepe-
MbIYKOW, COEAUNHSAIOWEN COOTBETCTBYIO-
KA BXOA, C O6LMM NPOBOAOM.

YCTaHOBMB CbEMHYIO NnepemMbiuky S1 B
nonoxenne 1—2, Bxog OY DA2 coeau-
HSAIOT C OOLLMM NMPOBOAOM, a B MONOXEHNE
2—3 — nopalT Ha Hero obpasuoBoe
HanpsbxkeHue ALUM. Mo 3aBepueHunn Ka-
NMOPOBKM 3Ty MEpPeMbluKy cnenyet yaa-
NNTb.

KannbpoBky Hyns BBLINOMHAOT B cle-
AytoLen nocnenoBaTesibHOCTH.

1. Mpn BbIKNIIOYEHHOM MUTAHUN CHU-
MatoT OTBETHYIO 4acTb C padbeéma XP2, oT-
KJIOYMB 9TUM aTTEHI0ATOP, U YCTaHaBAU-
BalOT CbEMHbIE nepemblikn S1 u S3 B
nonoxexnusa 1—2.

HanpsbkeHue, Hanpumep U, HeobxoomMmo
NPOBECTU crnefyioLllyio npoueanypy. BHa-
yane n3 U (ectecTBeHHO, 6e3pasmMepHOro)
Heobx0AMMO BbIYECTb CMelleHne by, a
3aTeM MNOJly4ymBLUEECH 3HAYEHUE YMHO-
XunTb Ha k. pyrumu cnosamm, cKkoppek-
TupoBaHHoe nokasaHue U, = (U — by)k.

YT10o06bl HanTu b, Ha Bxoa AL cneayet
noaaTtb HyJIEBOE HANps>XXeHMe 1 Npon3BecC-
T namepeHme. O603Ha4YmMm ero pesynstaT
Uo. Ans HaxoxaeHns k., o4eBnaHo, Heob-
XOAMMO OonpeaennTb peanbHbln KO3hdu-
LMEHT HakoHa K,. Ans aToro Ha Bxon ALIMM
HeobxoauMo noaatb 06pasuoBOE HaNpPs-
XeHune V. (3 B) 1 Takke npoBecTtn name-
peHune. O603Ha4YMM 3TO NokasaHue kak U;.
PeanbHbI TaHreHC yrna HakaoHa npsMomn
6ynet paseH k, = (U;-Uq)/1 (3pecb "1" —
6e3pa3mMepHoe 3HadeHne 06pasLoBOro
HanpsxeHus) win k, = (U1=Up), a ke = 1/
/(U;=Uyp). Taknm 06pas3om, CKOPPEKTUPO-
BaHHOe (6e3pa3mepHoe) nokazaHue ALLM
paBHo: U, = (U-U,)/(U;-U,). 3Ta dpopmyna,
Ha B3rNsz aBTopa, XOT U NPOCcTa, 0AHAKO,
6e3 BblleNPUBEAEHHbIX PACCYXAEHWNN, He
Tak yX WU TpuBuanbHa. Onsa nonydeHus
peanbHOro (pasmMepHoro) 3Ha4YeHus Ha-
npsxxedns U, HaiOeHHoe 3HaveHune He-
06X0ANMO YMHOXWUTb Ha o0Opa3uoBoe
HanpsxXeHne Vi Upg=VeUy.

Takum 00pa3om, KannbpoBKka Hyns u
MOJIHOW LUKasbl 3aKTIOYAETCH B HaxoxXae-
HuUn U n U;.

Ona 3anycka nognporpammbl kanmb-
POBKW HYNS1 1 NOJIHOW LUKaNbl NPeayCMOoT-
peHbl LMPpPOBbLIE BXOAbI COOTBETCTBEHHO
CALO n CAL1, pacnofioXeHHble Ha pasb-
éme S3 (cM. puc. 1), HU3KMIN NOrNYeckuin
YPOBEHb Ha KOTOPbIX 1 BKJIKOYAET COOTBET-
CTBYIOLLYIO MOAMPOrpaMmMy KanmbpoBKW.

2. BknoumB nuTtaHve, yCTaHaBAMBAlOT
nepeknioyatens SA1 B nonoxeHue
"0...60 B". Cpa3sy nocne 3Toro Ha akpaHe
MHAMKaTopa MOSIBUTCH HOJMb B KaBblykax,
nokasbiBaloLWMA, 4TO Havancs npouecc
Kannbposku Hyns (puc. 15). Mporpamma
onpenenut Uy, 3anuweT ero Bo ¢naw-na-
Matb MK, 3aTem npoymTaeT ero U3 namsa-
TN, eLé pas3 N3MepuUT HaNpPXEeHWE N yxe
yyétom U, BbiBeAET ero Ha nHamkaTop. OH
[OMKEH  CTPOro  PaBHATBCA  HYJO
(puc. 16).

3. Bbik/llo4alOT NUTaHWe n yoansioTt
CbEMHbIe NepemMbliikn S1 un S3.

KannbpoBKy MOSHONM LiKanel cnemyet
NpPoBOAUTbL TOMbLKO MOCNe KanubpoBKM
Hyns.

1. He BkfloMasa nuTaHus, ycTtaHasmBea-
10T CbEMHbIE nepemMbldkn S1 1 S3 B nono-
XeHne 2—3.

2. BknioyaloT nuTaHne, yCTaHaBAMBalOT
nepeknioyatens SA1 B nonoxeHune
"0...60 B". Cpasy xe nocne 3Toro Ha
nHaukaTop O6yaeTt BbiBeaeHa uudpa 3 B
KaBbl4yKax, MokasbiBaloLlas, 4To npouecc
KanubpoBKM MNOMHOW wkansl (puc. 17)
Havyancsa. [lporpamma npoyuTaer wu3
dnaw-namMatn 3HadeHune U, unameput
HanpsixeHue U;, paccumtaeT koaddpuum-
EeHT Koppekumn K, 3anuiweT ero Bo ¢pnaw-
namsaTb, 3aTeM BHOBb M3MEPUT BXOOHOE
Hanps>XeHne 1 C YY4ETOM k, 1 V¢ BblBEOET
€ro Ha akpaH (puc. 18).

3. BbiknioyaloT nuTaHue, CHUMAIOT ne-
pemMbiukn S1 1 S3, NOAKIIOYAIOT OTBETHYIO
4acCTb K pasbeEmy XP2.

B panbHenwem mnamepeHue Hanpsixe-
HUS OYOET OCYLLECTBAATLCS C YH4ETOM pe-
3ynbTaToB KanMbpoBku. Mo HabnwaeHuo
aBTopa, nonpaBoYHble KO3PDULMEHTHI



HE U3MEHSIIOTCSA Ha NPOTSXEHMM, MO Kpam-
HEn Mepe, OAHOro-ABYX JIET.

3aecb Heobx0aAMMO A06aBUTL Crieaylo-
uiee. B cnpaBoyHoM nucTtke (datasheet)
Ha MK EFM8LB12 npuBeaeHbl 4eTbipe
BMAA NOrpeLIHOCTEN, N3 KOTOPbIX MaKCu-
MasibHas — MOrpeLwHoCTb HaknoHa (Slop
Error). B Hawem cny4ae 3T0 NOrpeLwHocTb
NOSHON WKanbl. MorpewHoCcTb cMeLeHns
Hyna (Offset Error) Ha Heckonbko 6uT
MEHbLLE, eLLE HA HECKONIbKO OUT MeHbLLEe
VHTerpanbHaa HenuHenHocTb (Integral
Nonlinearity). N nocnepHaa norpew-
HOCTb — anddepeHumnanbHas HennHen-
HocTb (Differential Nonlinearity). Ona ewé
Ha HECKOMNbKO OUT MeHbLLE. [psmoe name-
peHne HanpsXeHus nokasasno, 4To Mo-
rpewHocTb cMeLeHusa Hyna (Up) npaktn-
4YeCKM paBHa Hyno (NO KpanHen mepe, Npu
MCMNONb3YyEMOM METOAEe M3MepeHUsa Ha-
npsxenuns). nu, opyrumm cnosamu, Bce
3Haku Ha npepene 0...6 B — HyneBble. B
CBA3M C 9TUM, B NpuHUMNe, kannmbpoBka
HYNS1 NPaKTUYECKN HUYErO CYLLLECTBEHHOIO
HEe OAET, N €€ MOXHO UCK/IOYMTL. Tem He
MEHee OHa BCE-Taku, Ha BCAKWUIA cnyvamn,
OCTaBJIEHA, MOCKOJIbKY Y Pa3HbIX 9K3EeMI-
napos MK nonpaeku MOryT 6bITb APYrMMU.
OpHako aTOT akT, a Takxke TO, 4TO Mo-
FPELLUHOCTb MHTErpanbHON HENNHENHOCTU
Ha HECKONbKO OUT MEHbLLE MOrpPeLIHOCTH
CMELLEHNS HYNS, O3HA4YaeT, 4YTO MorpeLu-
HOCTb UHTErpasibHOM HEANHENHOCTUN HUY-
TOXHO Mana, U y4uTbiBaTb €€ OeCCMbIC-
NeHHo. Tem 6onee 6eCCMbICNIEHHO YYNTbI-
BaTb 1 NOrPELLUHOCTb OT anuddepeHumanb-
HOW HEeNMHerMHOCTU. A pas Tak, TO C AocTa-
TOYHO 6GONbLION BEPOATHOCTBIO MOXHO
KOHCTAaTMpOBaTb, 4YTO MepegaTtoyHas
byHkuma AU — npgamada (a He Kpueas),
KOTOpas OMMUCbIBAETCS BblLLIENPUBEAEH-
How dopmynon y = kx +b, u Bce paccyxae-
HUSA aBTOpa No nosony GOpMysbl Nonyye-
HUS peasibHOr0 HamnpsXeHUs C YY4ETOM
NOrpeLHOCTEN CMELLLEHUS HYNS 1 MOJIHOM
LLKaJsibl BMOJIHE NIOMNYHBbI.

[Janee Heo6x04AMMO MOACTPOEYHBLIMU
peasnctopamn R3 n R5 otperynuposatb
BXOOHOW Aenutenb HanpsxeHus. MNpex-
[le BCEro, Hy>XHO YCTaHOBUTb KO3 PULM-
eHT genenus 1:20. ns aToro umdpoBbIM
OMMETPOM HYXHO N3MEPUTb CyMMapHoe
conpoTuBneHune peanctopos R1—R4.
Ecnu Obl cOnpoTMBNEHMS 3TUX PE3UCTO-
POB B TOYHOCTU PaBHSANNCH UX HOMMUHA-
nam, To 3Ta cymma Obina O6bl paBHa
560 kOM + 5,1 kKOm + 10 kOm + 510 KOm =
= 1085,1 kOM. HO nockosbky nx comnpo-
TUBNEHUS nmetoT pa3dpoc B 1 % OTHO-
CUTEJIbHO HOMMHANO0B, CYMMa UMEET ApY-
roe 3HadeHue. Y aBTopa nNoOJy4Yunochb
1087 kOm. Y106kl NONY4NTEL KOIDDULNEHT
1:20, cymma conpoTMBAEHUIA PE3NCTOPOB
R5 n R6 pomxHa ObiTb B 19 pas MeHblue
aToro 3Hauyenus: 1087/19 = 57,21 kOm.
MIMEHHO Takoe 3HayeHue 3TOW CyMMbI
HY)XXHO YCTaHOBUTb MNOACTPOEYHbIM pe3unc-
Topom R5.

[Mocne aToro oTperynupynTe oenntens
1:2. Ans 3TOro ¢ NOMOLLIbIO NOACTPOEYHO-
ro pesunctopa R3 HyXHO 06UTbCA paBeH-
CTBA CYMMapHbIX COMPOTUBIEHUIA BEPX-
HEWN MO CXeMe YacTu genutens (pe3ncto-
pbl R1, R2 1 BepxHUii y4acToK NoACTPOEY-
Horo pesnctopa R3) 1 HMXHeNn ero Yactu
(HWXHWIA yHacTOK MOACTPOEYHOro pesunc-
Topa R3 n pesnctopbl R4—R6).

[na 6onee TO4YHOM PerynmpoBku Aenn-
Tena 1:2 Ha KOHTakT 2 pasbéma XP1

HeobxoaMMo nogatb 06pa3LoBOe Hanps-
XeHune 3 B, coeanHmMB 3TOT KOHTAKT nepe-
MbIYKOV 13 rmbKOro N30nMpoBaHHOIO NPo-
BOAA AJIMHOW OKOMO 5 CM CO LWTLIPEM 3
KONOAKW ANS YCTaHOBKW nepemblykn S1.
Ha oavH KOHeL, NpoBOoAA HYXHO NMpunasTb
uaHrosoe rHesgo SIP-01 (oTBeTHoe ans
KOHTakTa pa3beéma XP1), a Ha BTOpON —
rHe3fo, OTBETHOE AN LWThIPS C LUArom
1,27 mm (ons pa3bvéma S1). danee, ycTta-
HOBWB nepekoyatens SA1 B nonoxeHue
0...6 B, noberitecb N0ACTPOEYHbLIM PE3UNC-
TopoM R3, 4TOGLI BOALTMETP Mnokasan
poBHO 3 B. lNMocne aToro nutaHne MoXxHo
BbIK/IIOYUTb, CHATb NMEPEeMbliKy U coeau-
HUTb pa3bém XP1 ¢ NnprubopHbLIMU Knemma-
MU Ha nepeaHern naHenu.

MporpammHble cpencTBa

HekoTopble U3 NporpamMMHbIX CPEACTB
OblN YK€ YNOMSIHYThHI Bbille. 34eChb KpaT-
KO 6yayT obcyxaeHbl ABa MOMEHTa, CBSi-
3aHHbIX C BbIBOAOM MHGOPMALUN HA UHON-
KaTopbl.

MepBbIi MOMEHT KacaeTcs opraHu3a-
UMM camMoro npuHuuMna BbiBoga uMdp Ha
rpaduyeckme mHgukatopbl LCD-5510 u
OLED-1306.

B nporpamMMHOM CMbICNE MHAMKATOPbI
COCTOSIT N3 TakK Ha3bIBAEMbIX CTPOK LUIMPU-
HOI B BOCEMb MUKCEJIOB, COOTBETCTBYIO-
LMX BOCbMM BUTaM nnm ogHoMy GanTy. B
XKW ot TenedpoHa Nokia 5510 Takumx
CTPOK WecCTb (6x8 =48 nkc no BepTukanm),
a B OLED c¢ koHTponnepom SSD1306 mx
BoceMb (8x8 = 64 nkC no BepTMKanu).
MMoMMMO CTpOK, MMEITCS U CTONOLbI.
Takux cton6uos 84 B XKV n 128 B OLED-
nHaukaTtope. Ctonbubl NMPOHYMEPOBaHbI
Nno ropu3oHTanuM cneBa—HanpaBo. Kax-
OblA BBIBOOMMbIA CUMBOJT 3aHMMAET npsa-
MOYronbHOE MoJie onpenenéxHHbIX pasme-
poB. B LCD-5510 310 none nmeet pasme-
pbl 24x10 nkc, T. e. TpU CTpokM (3 BawnTa)
no 10 cton6uos, a B OLED-1306 — 3T0
none 32x18, T. e. yeTbipe CcTpoku (4 6ai-
Ta) no 18 cTtonbuoB (pa3mep nonemn
BblOpaH aBTOPOM). 3HaYeHue Tex Wam
VHbIX BUT nons onpepensieTcs WpupTom
N cooTBeTCcTBYylOWEN UNDPON (CUMBO-
nom). CywiecTBylOT cneumasnbHble Npo-
rpamMmebl, KOTopble GOPMUPYIOT 3HAYEHUS
6uT nons B 3aBMCMMOCTWU OT CMMBONA U
wpudTa. ABTOp mMcnonb3oBan becnnar-
HYIO WU O0BOJIbHO YyAOGHYIO nporpammy
GLCD Font Creator 1.2.0.0. Ans OLED-uH-
aukatopa ucrnonb3oBaH wpudT Arial
Narrow xupHblii paamepom 34, ona LCD
WpUPT NpULLNOChL PefakTUPOBaTb BPYY-
HYI0.

BbiBog, undp Ha uvHOMkKaTopbl B NpPO-
rpaMMe OCYLLECTBASIETCA MO CTOnoLaMm.
Hanpumep, ons Toro 4Tobbl BIBECTU OANH
cumBon Ha LCD-5510, Heo6xooumo yka-
3aTb HOMep CTPOKM (B AAHHOM ciy4yae
370 1), HaYMHAsA C KOTOPOI ByneT BbIBO-
OuTbcsa cTonbel, M ykasaTb HayvasbHbIA
Homep cTonbua (ot 0 po 83). Mpu BbiBOAE
Kaxaoro 6arita HOMep CTPOKU aBTOMATU-
4Yyeckun yBenunymeaeTcs Ha 1 (MHKPEMeHTU-
pyeTcs), NO3TOMy Moc/le BbiBOAA TPEX
6anT HeobXoOMMO YCTaHOBUTb HOMEP
CTPOKW B HavyanbHOEe cocTosiHme (1) v Bbl-
BOOUTL YXe cneayowme Tpu 6arta. Mpu
3TOM HOMepa CTONOLOB aBTOMATUYECKM
MHKpeMeHTupytoTcs. MNocne BbiBoga BCex
necatn ctonbuoB uudpa NOSBUTCSH Ha
3KpaHe.

BbiBog undpp B OLED-nHgukaTop He-
CKONbKO npouwe. TaMm ykasbiBaeTca Ha-
YanbHbIN N KOHEYHbLIN agpeca CTPOK u
HavyanbHbIN appec cTtonbua. [locne
3TOro BECb MAaCCUB CUMBOJ1A BbIBOAUTCS
nogpsa, a HomMepa CTPOK U CTOonbuoB
aBTOMATUYECKN UHKPEMEHTUPYIOTCS.
TouHee, nocne BbIBOAA Kaxaoro Gamta
agpec CTPOKU WHKPEMEHTUPYETCH, HO
nocne BbiBoAa 6arita No agpecy KoHeu-
HOW CTPOKW afpec CTPOKWN yCTaHaBNMBa-
€TCA Ha HayaNbHbI, @ UHKPEMEHTUPY-
eTcsa agpec ctondbua. ITo U NO3BONSET
BbIBOAUTbL BECb MACCMB NOAPSA, He
3ab0TaCb O TOM, Kyaa U Kakow 6anT
BbIBOAUTCH — BCe 0OaiTbl BbIBEAYTCSH
Tyna, Kyga Hajo.

MoppobHas nHdopmaumsa No Kaxaomy
VHAMKATOPY NpuBEOEHa B €ro TexHuye-
CKOW JOKYMEHTaLUmn.

BTopown momeHT BbiBOAA MHOpMaLmMn
Ha MHOMKATOPbLI COCTOUT B cneaytoLlem. B
npouecce usMmepeHusa HanpsaxeHns MK
NPON3BOANT PACYETHI C NnaBaloLLen 3ans-
TOW. DTN pacyHETbI KACaTCH BbIYUCNEHUN,
CBSA3aHHbIX C Pas3nn4HbiMN KO3DPULUNEH-
Tamu, pacyétamm CymMm, feummaumen n
T. N. Pe3ynsratom, eCTECTBEHHO, ABNSET-
CA TakKXe 4YMCNo C nnasBaloLLen 3ansaTon.
Kakvum 06pa3omM BbIBECTU TaKOe YMCIIO Ha
vHavkaTop? B Cu Takoe 4ncno 3aHumaeT
yeTblpe 6aliTa, NPUYEM HEVM3BECTHO, rOe B
3Tux BarTax nckaTb camu LUndpbl 1 gecs-
TUYHYIO TOYKY. DTOT BOMPOC, K CYACTbIO,
pelwaeTcs AOBOMILHO NpocTo. B Cu ectb
dyHKkuna dopmaTtHoro BbiBoga sprintf
(napameTpbl), KOTOpas 3anosiHaeT pac-
rneyaTtbiBaeMbiMU CUMBOJIAaMU  MaCCUB,
Ha3BaHWe KOTOPOro NPUCYTCTBYET B napa-
MeTpax aTon dyHkumun. Ecnn, Hanpumep,
4MCno C NnasaioLen 3anartor F = 18,5047,
T0, 3anucas sprintf(buf3,"%7.4f",F);, Mbl
nony4mm B Maccuee buf3 cemb cumBonos
(6anT), N3 KOTOpPLIX WeCTb OyayT CUMMBO-
namv unodp, a oanH (3-1) byaet CMMBOIOM
DEeCATUYHOM TOYKM. YTO 3TO 32 CUMBOJIbI U
B KakOM Koge OHUu BbiBOAATCA? BeiBog
cumBonoB dyHKumen sprintf() ocywecTts-
naetca B koge ASCIl. B aTtom kope, kak
M3BeCTHO, undpa (ot 0 oo 9) 3aHumaeT
oavH 6anT. Mnagwwvin nonybanTt — 3TO
cama umdpa, a crapwuii paseH 3. Opy-
rmMmmn cnosamu, cumeon "0" kogupyeTtcs
kak 30h, "1" — kak 31h, "2" — kak 32h un
T. 4., "9" — kak 39h. Takum ob6pasom,
"yopaB"” undpy TpPU U3 KaXXaQ0ro crapLuero
nonybanta cumBona (CMMBOJT TOYKU MNpwU
3TOM He HYXEH, NMOCKOJbKY U Tak U3BeCT-
HO, rae eé NoCTaBUTb), MOXHO MONYYUTb
McKoMble LMPBI, KOTOpbIE YyXe fanee
MOXHO BbIBECTU Ha mHAukatop. Kak y6-
paTb 3Ty TPOWKY? MOXHO 13 KaXa0ro ane-
MeHTa Mmaccuia buf3 npocTo BbivecTsb 30h,
HO JlyyLLEe NPOCTO BOOOGLLE OOHYNNTL CTap-
Wnin Nnony6aiT, NOrMYEeCKN YMHOXMB Kax-
Oblin anemeHT maccuia buf3 Ha ymcno 0fh,
3anucaB buf3[i]& = 0x0f;, roe i — vHAaekc
maccuma buf3 (oH nameHsietcs ot 0 oo 7),
a & — onepartop NOBUTHOrO NIOrMYECKOro
yMHOXeHusa B Cu. [Nocne Takoi onepaumm
(ecnu F =18,5047) buf3[0] = 1, buf3[1] =8
1T a. Popmat "%7.4f" B pyHKUMM sprintf()
03HayYaeT, 4YTO BbIBOAUTCS YUCNO C MnaBa-
IOLLLEN 3aN9TON, COCTOSLLEE U3 CEMU CUM-
BOJIOB, Y KOTOPOrO UMEOTCS YeTbipe 3Haka
nocne 3anaTton (4eTblpe CMMBOJA), cama
3angaraga (LecAaTtudyHas Todka) — TpeTun
CMMBOJ 1 ABa 3HaKa nepeg 3andaton (ewwe
[Ba CMMBONA).
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Mpumepsbl paboTbl NpUOoOPOB

BTOPMYHbIE 0OMOTKN TpaHchop-

Ona pemoHcTpaumm paboTbl npu-
60poB Ha puc. 19 1 puc. 20 npuee-
neHbl ux ¢otorpadum B npouecce
namepeHunsa. Mmerowmeca y astopa
OBa UMODPOBLIX MyNbTUMETpa C
YeTblpbMS  OECATUYHLIMU  3HAKaMM
nokasanu no abConoTHOMY 3HAYEHUIO
NPUMEPHO Te Xe HanpsxeHus. Kak
0KasasioCb, OBUXKOBLIN MNepekioya-
Tenb (puc. 20) [OBONALHO YyAOOEH:
nepxa npubop OAHOW PYKOWN, MOXHO
nepeknioyatb npenens U3MepeHus
ogHMM nanbuem. lMokasaHua OLED-
MHAMKATOpa CMOTPATCS CYLLECTBEHHO
nHdopmaTnueHee nokasaHuii LCD: Bo-
nepBbIX, OHX HECPaBHUMO Sipye, BO-
BTOpPbIX, 3a CYET MEHbLUErO pasmMepa
NUKCENbI MOYTU HE3AMETHBI, @ 3a CYET
6onblero paspelwleHusa (32x18 npo-
B 24x10 y LCD) wpndT MMeeT npak-
Tnyeckn Tunorpadckoe KayecTBo.
MpaBpa, 3a 3TO NpPUXOAMUTCH pac-
nnayMBaTbCs B [ABa pas3a MEHbLUMM
CPOKOM CNY>XObl 9IEMEHTOB MUTAHUS.

3a BbICOKOE paspelleHne BONbT-
MeTpa Hen3BexXHO NPUXOAUTCH nna-
TUTb: NPUOOP HE MMEET 3aLLUNTbI HU OT
"NepenosiioCoOBKN", HN OT MPEBbLILLEHNS
M3MEPSEMOro HanpsXeHUs Makcu-
MaJsbHbIX 3HAYEHW Ha NUCMOJIb30BaH-
HbIX Npeaenax. Kpome Toro, abcontot-
HOE 3HayeHne M3MEPSeEMOro Hamnpsi-
XEeHus 3aBUCUT OT abConoTHOM
norpewHocTn MOH, a oHa OoTHIOOb He

<=

MaTopoB, HebonbLIMe KaTyLuKu
VHAYKTUBHOCTU C MasbIM HYMCIIOM
BUTKOB U T. M.), NPU U3MEPEHUN
COMPOTUBJIEHUS KOTOPbLIX OObIY-
HbIA MyNbTUMETP nokaxeTt "0".
Ecnn Kk nnocoBoMy BbIBOAY
MCTOYHMKA NUTaHUS (Hanpumep,
+5 B) nogxnountb namepsaembiin
pesncTop C MasnbiM COMpPOTUB-
NeHVeM (DecsaTkm 1 paxe egu-
Huubl MOM) 1 nocnenoBaTenbHO
C HUM — MPEeUn3NOHHbIN (50—
100 OM), NOAKNIOYEHHbLIN BTO-
pPbIM BbIBOOOM K MWHYCOBOMY
BbIBOAY WCTOYHMKA, TO 34eCb
MOXHO "cCbIrpaTb” Ha pPasHOCTU
MexXay BXOOHbIM HanpshXeHnem
(+5 B) n HanpsixeHuem B TOuke
COeANHEHUs Pe3ncTopoB. ITy
PaA3HOCTb, PABHYIO €AVHULAM U
[axe gonam MUINnMBonbTa, "yno-
BUTL" npubopy BMOAHE NO
cunam.

lMpencTtaBneHHble annapart-
Hble 1 NPOrpaMMHbIE CPeacTBa
MOXHO MPUMEHUTb HE TOJbKO
D151 USMEPEHNS HANPSIXXEHUS, HO
N ONS pelleHns Opyrux 3anad.
Ecnn o6opynoBaTb nopobHoe
YCTPOMCTBO PasfiMiHbIMK AaTum-
KaMmn GU3NYECKMX NapameTpoB
(Hanpumep, JaBneHus, Temmne-
paTypbl, CUMbl U T. M.), MOXHO
Nnosy4ynTb BECbMa TOYHbIE aBTO-
HOMHbIE U3MEPUTENN (MAHOMET-

|

Tak y>XX U Mana u 3aBUCUT OT 3K3emnnsapa
mukpocxembl MOH. OpgHako npu paspa-
60TKe YyCTPOICTBA 3TN 334U U HE CTaBU-
JNINCb.

OCHOBHas uUeNb MCMNOMb30BaHUSA Mpu-
6opa Boniee CKPOMHas: N3MEPUTb Masnoe
M3MEHEHME HaNPSXXEHWS NPU OTHOCUTESb-
HO BbICOKOM €ro abCOJIlOTHOM 3HayYeHun
(eanHnubl n pecaTtkm BonbT). BoT aBa npu-
mepa.

Ecnn CKOHCTpyMpoBaH OTHOCUTENLHO
CcTabunbHbIn UM ¢ BbIXOAHBLIM HANPSXKEHN-

PEXMM CTABMAM3IAL

e

em, Hanpumep, 30 B 1 n3meHeHue ero Bbl-
XOOHOrO HanpsXeHus Npu MNOAKIIOYEHUN
WM OTKJIIOYEHUW HArpy3ku BCEro He-
CKONbKO MWIMBOALT (MpW TOKe, Hanpwu-
Mep, 10 A), TO 06bI4HBIN LUOPOBON MyJib-
TUMETP C YEeTbIPbMSA 3HakamMu "ynosBuTb”

Takoe u3MmeHeHue He cnocobeH. Bot
30ecb W NpUrogmMTca ONUCbIBAEMbIN
BONILTMETP.

Mpnbop MOXeT HamTu NPUMEHEHUnEe
npy U3MEpPEeHUU ManbiX CONPOTUBSIEHNA
(TOKOM3MEpPUTENBLHBIE PE3UCTOPbI, LLYHTHI,

pbl, 6apoOMeTpPbl, TEPMOMETPHI,
[AVHaMOMETPbI, BECbl U T. M.), NPUYEM C
undposon vHgukaumen. Tak 4To codepa
NPUMEHEHUS OMNMCAHHOro npubopa, Ha
B3rNa4 aBTopa, AOBOJILHO LLMPOKA.
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ftp.radio.ru/pub/2020/09/volt-6.zip
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Perynatop TemnepaTtypbl
nassbHuka 36 B

M. HEYAEB, r. Mockea |

B ctatbe npensioXxeH perynsaTop HarnpsHhkeHus B rnpepgesax
npnénnantenbHo ot 25 fo 45 B, KOTOPbIVi NO3BONSIET Nasi/ibHUK C
HOMUHaJIbHbIM HanpspkeHnem 36 B Ucnosib30Batb B pa3JINYHbIX
pexuvumax — AeXYPHOM, LUTaTHOM u ¢popcUpoBaHHOM.

€CMOTPS Ha LUMPOKOE pacnpocTpaHe-

HUE MasfibHbIX CTaHLUMIA, MHOTMEe pa-
ouonobutenn NnpeanovmTaloT NPUMEHSATb
[ABHO MU3BECTHbIE N HAAEXHbIE MASIbHU-
KU C HOMMHaNbHbIM HanpsxeHnem 36 B.
Onsa ero nutaHmsa OObLIYHO MPUMEHSIOT
pas3gennTtenbHbll CeTEBO TpaHchopma-
TOop, 4TOo obecneuynBaeT 6e30MaCHOCTb
akcnnyatauuun. nsa perynmpoBku TeMmne-
paTypbl Takux MNasjbHUKOB MNPUXOOUTCSH

>XEHMe MOCTynaeT Ha PE3UCTUBHLIA Oenu-
Tenb R2—R4 v Ha BbINPSAMUTENbHLIN AMOL,
VD5. Peauctop R1 orpaHnyvBaeT TOK, KOH-
neHcatop C2 crnaxmBaeT nyfabcauuu.
Yepes pe3uctopbl R5 n R7 HanpsxeHwne ¢
KoHaeHcaTopa C2 nocTtynaet Ha 3aTBop
TpaH3uctopa VT1, BbinonHAOWEro GyHK-
umio knoya. CtabunutpoH VD6 orpaHuym-
BAeT HanpsbkeHWe Ha 3aTBOpPE TpaH3UC-
Topa, 3awumias ero ot npobos. Auoa VD7

VD1—VD4
Jai] UF5404 DA1 KIA431A XS1m
[(e]
‘3 g ! VD5 ! _T_ @
x2508 R6 c3 Lt £
1N4007 150 x (11000 wk % z
R1 . x63B 5
10k|” |R2 ©
30k VD7 =
7 UF5404
HL1 6@ R53k R7T*39k
L-314GD @ VT
RFP7ONS
N VDB
18140
C2 —
470 MKk x
x 25 B
Puc. 1
NPUMEHATb  pasfiuyHble perynaTopbl  obecrneyvMBaeT pPasBA3KY

HanpsxeHus. CamMblii NPOCTOM — 3TO CTYy-
neH4yaTbll PerynaTop Ha OCHOBEe nepe-
KntoyaTensa n TpaHcdopmaropa ¢ 0TBoAa-
MW BTOPUYHOW 0OMOTKM. HO npruobpecTtun
Takon TpaHcdopmaTtop He Bcerga BO3-
MOXHO, NO3TOMY UCMNONbL3YIOT Pa3sinyHble
3NEKTPOHHbIE perynartopsl. na nosbiwe-
Hna KM npyuMeHsaioT uMmnynbcHble ¢ LN -
perynuposaHnem. Ho ecnu B HUX HeT
06paTHOM CBA3M NO HANPSXKEHUIO, BbIXOA,-
HOe HanpsikeHune 6yaeT HecTabuibHbIM.
B npepnaraemom perynatope LLUN-pery-
NMpoOBaHMe He UCMNONb3yeTCs, HO NO3BO-
NngeT COBMECTHO C TpaHchopMaTopoMm C
Hanps>XeHneM BTOPUYHOM 0bMoTkn 36 B
obecneynTb PEryanpoBKy HamnpsikeHus
nutaHua nasanbHuka ot 25...27 po
42...45 B n ctabunmsauuio BbIXOOHOIO
HanpsxeHnsa. OTO MO3BOMUT BKJKOYATb
NasfibHUK B [AEXYPHOM, B LUTAaTHOM U B
dOopCcrMpOBaHHOM pexnmax.

MpuHuMn paboTel perynaropa, cxema
KOTOpPOro nokasaHa Ha puc. 1, aHanoru-
YyeH peryngaropam apkocty KJ1J1 [1] v cee-
ToAMoaHOro moayns [2]. HanpsikeHue BTO-
PUYHON OOMOTKM BbINPSAMIASET ANOLHbLIN
MocT VD1—VD4. lMynbcupyoLee Hanps-

TeKkaeT TOK, He MpeBbllWalowWwnii JoNen
MunanamMnepa, No3ToMy Ha 3aTBOpe Mo-
nesoro TpaH3uctopa VT1 6ygeTt npucyr-
CTBOBaTb HAMpsXeHue, OrpaHMYeHHoe
ctabunutpoHom VD6. B Hawem cnyvae
OHO okono 14 B, moaTOMY TpaH3UCTOP
OyneT OTKPbLIT, U KOrga HanpsibkeHue Ha
BbIXOE MOCTOBOrO BbINPSAMUTENSA MNpe-
BbICUT Hanpsi>XxeHne Ha koHaeHcaTope C3,
nocnegHuin 6yneT 3apsxkatbcs. Ho kak
TOJIbKO HanpsXeHue Ha OBUXKE pe3unc-
Topa R3 npeBbicuT 2,5 B, TOK 4epe3 Muk-
POCXEMY pe3KO BO3PACTET U HanpsiXeHne
Ha Hel ymeHbwUTCa 00 2 B, n TpaH3u-
cTop 3akpoeTcsa. [1oaTomMy KOHAeHcaTop
C3 MOXeT 3apsaxaTbCs He 0 MakCMallb-
HOrO BbIXOAHOIO HaMpPsiXeHus BbIMPAMU-
Tens Ha guopax VD1—VD4, kak 3T0 00bIY-
HO MPOUCXOAMT, a A0 HaMNpsXXeHus, 3aaa-
Baemoro pesuctopom R3. B ogHom u3
KPanHMX NONIOXEHNI ABUXKA 3TOro pe3un-
CTOpa OHO OyneT MakCuMasbHbIM, MpPU-
6n13nTensHo 42 B.

Takum 06pa3omM, Npu BbIXOLHOM Ha-
npsbkeHun perynsaropa 36 B makcumarnb-
HbI TOK NOTPebnseTcs yCTPOMCTBOM He
Ha MakCUMyMe CeTeBOro HarnpsiXXeHus.
Mockonbky 3apsaka koHaeHcatopa C3
OCYLLECTBASETCH A0 ONpPefnenéHHOro u
KOHTPONMPYEMOro HanpsixeHus, obecne-

TPaH3MCTOpPAa U HAarpy3Ku.
Peanctop R6 paspsxaet
KoHaeHcaTop C3 nocne
BbIK/TIOYEHUA PEerynsaTo-

~36B T

o——»

pa, ecnu nasinbHUK He
nogkntoyéH. KoHgeHca-
Top C1 crnaxueaet
6pOoCKN TOka, ymMeHbluas
nomMexu, Cco3naBaemble
perynatopom. Cnepyet
OTMETUTb, 4YTO YCTPOMNCT-
BO He CO3[aET BbICOKO-
YaCTOTHbIX MOMEX, MPUCY-
wmx LU -perynatopam.

Mwukpocxema DA1
(napanneneHbIi cTabu-
nusaTtop

HL1

TOp, CpaBHMBas Hanps-
XeHne Ha OBUXKe nepe-
MeHHoro pesuctopa R3
CO BCTPOEHHbIM WCTOY-
HMKOM 00pa3suoBOro Ha-

—{—-o

HanpsaXxeHus)
paboTaeT Kak komnapa- @\e

o1 T K XS1

VD1-VD4

C3 = R6

vo7

npsbxkeHns. Korga Hanps-
XEeHVe Ha OBUNXKe pe3unc-
Topa R3 meHee 2,5 B,
yepe3 MUKPOCXeMy Mnpo-
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ynBaeTtcs ero ctabununsaums. bonee noa-
pobHO paboTa Takoro perynaropa usno-
XeHaB [1, 2].

B ycTponcTee npuMeHeHbl MOCTOSIHHbIE
pesucTtopbl MJIT, C2-23, C1-4, nepemMeH-
Hbln — ClM4-1, CMNO. KoHpeHcatop C1 —
NAEHOYHbIN cepun K73 mnnu umnopT-
Hbl1, C2 — OKCUAHbIA UMNOPTHbLIN, C3 —
K50-24. MOXHO NPUMEHUTb TPaH3UCTOPbI
IRFZ30, IRFZ44, ceetonomon nioboro cee-
yeHns ¢ amameTpoM kopnyca 3...5 mm.
BoinpamuTtenbHbie anogbl (kpome VD5)
DOJKHbI BbITb pacCcYMTaHbl Ha TOK HE Me-
Hee 3 A u obpaTHOe HanpsXeHue He
meHee 100 B, xenatenbHO NpUMEHeHue
avopos LWoTttkn. Amop VD5 — nobon
ManoMOLLHbIA C A0MNYCTUMbIM OBPaTHLIM
HanpsxeHnem He meHee 50 B. Ctabu-
JINTPOH — MaJIOMOLLHBIA HA HanpsiXeHune
ctabunmzauum 10...14 B. MNMnata, Ha KOTO-
POV pasmeLLEeHbl 3NIEMEHTbI, U3roTOBIEHA

M3 @&onbrupoBaH-
HOro ¢ OQHOW CTO-
POHbI CTEKJIOTEKC-
TONUTa, €€ YepTexX
NnokasaH Ha puc. 2.
Ha puc. 3 nokasa-
Ha cobpaHHasa nna-
Ta Ha aTane Hana-
XnaHua. [llocne

NPOBEPKN U HaNaXmBaHUsi CBETOANOL, yC-
TaHaBNMBAOT Ha NepeaHIO NaHesb pery-
natopa.

JononHutensHO B LUenb NEepPBUYHOMN
0OMOTKWN pasaenuTesnibHOro TpaHchopma-
TOpa YCTaHOBJEHbI BbIKIOYATENb MUTAHUA
1 nnaskas Bctaska 1 A. B nnHMIO nutaHusa
nasiyibHMKa TakXe BKJOYEHa nnaBkas
BCTaBka N CaMOBOCCTaHaBIMBaOLWMIACS
npenoxXpaHnTesNb, PacCYMTaHHbIE HAa TOK,
noTpebnsieMblil Harpy3Kom.

Bce y3nbl ycTporicTBa pas3MeLleHbl B
KOpryce OT KOMMbIOTEPHOro 65oka nuta-
Husl. OT Hero Takxke MCMonb30BaHbI ceTe-
Bble rHe340 U kabenb. Ha nepegHen na-
HenM pasmeLleHbl NePEMEHHbIN Pe3NCTop
R3, ceetoamon HL1 wn rHespgo XS1
(puc. 4). lNocne NpoBepPKU N Hanaxmsa-
HUSI perynsaropa nepemMeHHbIn pe3ucTop
CHabXaloT LUKANOWN, KOTOPLIN rpagyvpyoT
C MOMOLLbIO BOJSILTMETPA MOCTOSHHOIO

MnTaHmne ceTeBbIX YCTPOUCTB
no amMHuam nHtepdpeunca Ethernet

A. TAPEJIbHUK, r. Camapa |

Cenvyac nokasibHble UHQPOPMaLUOHHbIE CETU UCMOJIb3YIOT
noecemMecTHo. BecbMma 4YacTo BO3HMKaeT npob6sema nutaHus
YCTPOUCTB, NOAKJ/IIOYEHHbIX K TaKoi ceTu. ABTOp paccmarpuBaeTt
BO3MOXHbI€ CUCTEMbI NMUTAHUSI MO JINHUSIM JIOKaJIbHbIX CETEeN n

npeanaraeTt CBOVi BapyUaHT.

oKanbHble MHPOPMALMOHHbLIE CEeTn

MPOYHO BOLIAM B Hally XWU3Hb. Ux
MOXHO BCTPETUTb WU AOMa, U Ha Mnpea-
npusaTum, 1 B TpaHcnopTte. Jaxe npocTo
3anas B nNogbesn Xuaoro omMa, MOXHO
NPONTU MMMO CErMeHTa I0KaNbHOW CeTn.
CeTb coeanHsaeT caMble pasHble YCTPOii-

CTBa, NepCoHasbHbIMU KOMMbOTEPAMU NX
cnnucok He orpaHuymBaeTcsa. CeTeBown
CEerMeHT MOXeT COeVHATb B TOM Yucne n
CUCTEMbI XPaHEeHWUS AaHHbIX, MPUHTEPbI N
cKaHepbl, TenedoHbl, TeNneBn3opbl, BU-
feokamephl, peknamMmHble 3KpaHbl,
YyCTPOMCTBaA 3BYKOBOW  TpaHCaauuu,

Toka. Mpun MowwHOCTM NasnbHuka oo 40 BT
B CpeaHEM MONIOXEHNN ABMXKA pe3ncTopa
R3 TpaHa3ucTop 6e3 TennooTBoaa Harpe-
Basica po Temnepatypsl 50...60 °C. Mo-
3TOMY O/ NOBbILWLEHUA Ha,El,é)KHOCTVI OH
CHaOXEH pebpuUCTbIM aNItOMUHNEBBLIM Ten-
JIOOTBOOM.

MonBopkoii peanctopa R7 pobusatoTt-
Csl YyCTOM4YMBOWN paboThl perynaTopa (6e3

camoBo030yxaeHus). Ero conpotmBneHue
LOMKHO ObITb MUHUMANbHO BO3MOXHbIM,
obecneuymBalowmmMm Tpebyemoe ycnoswue,
NOCKOJNIbKY 3TOT PEe3ncCTop YyMeHbluaeT
CKOPOCTb NEPEK/IIOYEHUS NONEBOrO TPaH-
31CTOPa, YTO MPUBOAMT K €ro OOMOJSHU-
TenbHOMy pasorpeBy. WHTepBan perynu-
POBKWM BbIXOOHOIO HANPSXXEHWs YCTaHaB-
nmBatoT nogbopkon pesanctopos R2 (Bepx-
HAA rpaHuua) n R4 (HUXHSa rpaHuua).
Cnepnyet yyecTb, 4TO 3TU PErYINPOBKU
B3aMMOCBSA3aHbI.

JINTEPATYPA

1. Hevaes WU. Perynatopsbl sipkoctn KJJT, n
He Tonbko... — Paguno, 2017, Ne 4, c. 40—44.

2. HeyaeB W. YMeHblueHne nynbcaumii
APKOCTN cBeToanoaHoro moayns F6040 u pery-
naTop ApkocTu ana Hero. — Paawmo, 2020, Ne 5,
c.44—48.

CUCTEMbI YNPaBJfieHUa AOCTYNOM, YCTPO-
CTBa 9NIEKTPOMUTAHUS U OaXEe MPOMBbILL-
JIeHHbIE CTAHKMN N KOHTPOJJIEPI, HE FOBO-
psa yxe 06 yCTpoincTBax, NogaepXmBalo-
wmx paboTy camoi ceTu.

B nopaensiowemM 60nbLINHCTBE Clyva-
€B [N CO3[AaHUSA CETU UCMONb3YIOT TeX-
Honorun Ethernet, FastEthernet wnun
Gigabit Ethernet ¢ ncnonb3oBaHvemM ka-
6ens ¢ YeTbIPbMS BUTLIMW NMapamu NpPoBO-
nos — anddepeHunanbHbIMU ANHUSMN
CBA3N.

Ho Bcem BxOOdLLMM B CETb YCTPOMUCT-
BaM TpebyeTcs elé n anekTponuTaHue.
YacTb ux nuTaloT OT 06LIYHONM 3NekTpoce-
TN nepemMeHHbIM HanpsixeHnem 230 B,
4aCcTb — OT rajbBaHUYECKUX BJIEMEHTOB
UM akkymynsatopoB. CyLlecTBYIOT YCT-
poricTBa, nosyyallimMe nutaHue oT Con-
HeYHbIX 6aTapen.

Ho He Bcerpa aTm cnocobbl NUTaHus
npUMeHnMbl. Hanprumep, Hepeako BO3HU-
KaloT 3aTpygHEHUs Npu Npoknagke OBYX
Kkabenen — CUrHaNbLHOrO U MUTAIOLLErO,
Nnpv opraHn3auumn NMTaHnsa PpagnomMocToB,
CMOHTMPOBAHHbIX HA Ma4yTax UAn Ha cTe-
Hax 30aHUIM MOA OTKPbITbIM HEBOM, Wau
KamMep BMAEOHAONOAEHNS, PACMONOXEH-
HbIX B CaMbIX HEOXMOAHHbLIX MECTax.



Ecnn curHanbHbln  kabenb MoOXeT
nmeTb anmHy oo 100 m, a nHoraa u 6onee,
MakCuManbHasa AavHa nutailoLero kabens
3aBUCUT OT CeYeHUs ero npoBOAOB, Ha-
NPSXeHUs NuTaHus M notTpebnsemoro
NUTaeMbIM YCTPOMCTBOM TOKa. 3ayacTyio
YCTPOWCTBO, pacCYUTaHHOE Ha nuTaHue
HanpsixeHnem 12 B, HEBO3MOXHO yCTaHO-
BUTb Ha OONbLIOM yaaneHuu oT MecTa, roe
€CTb AOCTYyn K CTauumoHapHO ObITOBOM
WM MPOMBILLIEHHOM 3NEKTPOCeTn nuTa-
HUS, UMEHHO MO NPUYMHE BONbLUNX NOTEPL
HanpsXXeHusa B OJIMHHOM Kabene nutaHus,
a yCTaHOBKa pPO3eTKN PAAOM C YCTPOWUCT-
BOM MO KakuM-1Mbo COOBpaxeHUsiM He-
BO3MOXHa.

OonH 13 BapuaHTOB pPELUEeHUs 3TOW
npo6nemsl nopaesatb HanpsXeHwe
NUTaHMs No MHPOPMALIMOHHOMY Kabenio.
Cranpaptbl IEEE 802.3i n 802.3u,
onpepensowmne napameTpbl Gpusn-
yeckoro ypoBHsa ceTen 10Base-T un

100Base-TX, nonyyYMBLIUX Haun- XP1 XP2
Gonbluee pacrnpoCTPaHeHUe, Onu- T+ &2 o—%%"g—;bm 1
CbIBAIOT ~ COEAMHEHME  Y37OoB . S )
nokanbHO cetu kabenem, CoO- TX- -
CTOALWMM M3 BOCbMW MPOBOAOB, Roce &3 _ Beno- _ 3
nonapHoO CBUTbLIX MexAay COoOOoN. 3eMeHbIn
Mpu aToM ans o6MeHa UHpOPMA- 4 _Senéubin_ 4
UMEen MCrnonb3yloT, Kak npasuio, 5 CHHMit 5
TONbKO ABe napbl M3 4eTwpéx, | <N — 2~ - —
oCTasibHble ABE OCTaloTCH B pe3ep- Rx- &8 __ beno- 6
BE U MOryT ObiTb 334€MCTBOBaHbI Ev;lg"
,u,nﬂBmoﬁblx Hyxa, (pmc. 1). 7 FORaHeRT i

CBSI3M C 9TUM HEKOTOPbIE pas- o

8 Kopw4HeBblit 8

paboTumkm wucnonb3oBanu pgge | T v
"nnuwHne” napbl npoBoaoOB
Ethernet-kabensa pna nepepayun Puc. 1
HanNpsXXeHusa NUTaHns, co3aaB nep-
Bble BapWaHTbl CUCTEMbI 3NIEKTPONUTAHMUSA
yeped Ethernet (Power over Ethernet,
PoE). Mexny kabenem m ceTteBbIM KOH- xs2
LLEeHTPaTOpPOM WM KOMMYTATOpPOM YCTa-
HaBnuBanu HebosblLIOE YCTPOWCTBO,
obecneymBaloLLee NOAKIOYEHNE HEUC-
MONb3yeMbIX BUTbIX MAp NPOBOAOB K BHELL-
HEMY WCTOYHMKY MUTAHWUSA, He HapyLlias
MOAK/IOYEHNE CUMHANbHbIX Nap NPOBOAOB.
OTO YCTPOWCTBO Ha3blBAIN WMHXEKTOPOM K kommyTaTopy K yetpoictey

nuTaHma (aHrn. inject — BBOAWTL), OHO
OblNO YCTPOEHO O4YEeHb NPOCTO (pUc. 2).

CyuwiectBoBanm n 650kM NUTaHUa C
VHTErPUPOBaHHBLIM B HUX MHXEKTOPOM. B
camom xe Ethernet-ycTtporictee (nepso-
HayanbHO 9TO 6bin IP-TenedoH) uHdop-
MaUVOHHbIE NIMHUM NoAKYann, Kak
06bI4HO, K TpaHCHOPMATOPHOI pa3Bsa3ke
apantepa wuHTepdenca Ethernet wnnnm
FastEthernet, a nMHUM NuTaHna coeguHa-
1 ¢ BXOOOM 6Ji0Ka NMUTaHUS YCTPOMCTBA.
Takoin crnoco® nuTaHus no MHpopma-
UMOHHOMY Kabento pacnpoCTpaHéH u
cerogHsa. OH M3BECTEH MNoA Ha3BaHMEM
Passive POE.

OpraHusauumy NUTaHns rno Takor cxeme
MMEIOT onpenenéHHble npenmMyLecTsa —
MPOCTOTY M HU3KYID CTOMMOCTb peanu3a-
unmn. OOCTOMHCTBOM MOXHO Ha3BaTb U
BO3MOXHOCTb HEO0POron moamdukaumnm
yXe BbINyCKaeMOoro ceTeBoro o6opyaoBa-
HUS, UMEIOWEro OTAENbHbIN PasbEM ANd
NoOK/IOYEHUST UCTOYHUKA nuTaHusa. Cam
€ UCTOYHMK MUTaHMUS MOXET HaxoOuTbCs
Ha ApYrom KoHue kabens n 6biTb NtobbiM,
obecneunBaloLLNM 3a4aHHOE HaNpPsXKeHne
n ToK. Kpome Toro, npu nutaHum no nac-
CUBHOI CXEMe [O0BOJIbHO MPOCTO MOXET
ObITb peann3oBaHa 3alimTa OT rPO30BbIX
paspsnos.

Ho naccmBHOMY CnOCOBY NUTaHUSA Npu-
cywm n HepocTtatkn. Camblil CyLLLECTBEH-
HbIA U3 HUX — WCMONIb30BAHNE HU3KOro
HanNpPsXXeHWs, YTO B COYETAHUU C 6ONbLLIMM
noTpebasieMblM TOKOM, MajibiM CEYHEHNEM
npoBoAoB kabena u ero OTHOCUTENbHO
BbICOKUM MOFOHHbLIM COMPOTUBMIEHNEM
npvBOAMT K GOMbLIOMY NaAeHUIO Hanpsi-
XeHus Ha kabene.

Yem Gonblue TOK, NOTpPebnsemMblin Ha-
rpy3kon, Tem 6osbLUe NafieHne Hanpsxe-
HUS Ha NpoBoaax kabesns n TeM MEHbLLMM
CTAHOBUTCS HaMpsXeHWe Ha Harpyske.
3Has, 4YTO yaeNnbHOe CONPOTUBNEHNE KaX-
non napbl npoeoaoB kabens UTP paBHO
0,096 OM/M, MOXHO NoACYUTaTb, YTO NPU
TOoKe noTpebneHns 2 A n gnvHe kabens
100 M napeHre HaNpsiXeHUs Ha ero npo-
Boaax gocturHet 19,2 B.

OORO)LHAQJN_.
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Puc. 2

OTO BbIHYXAAEeT OrpaHuMyMBaTh AJIVHY
CermMeHTa CeTu, NMPUMEHSTb BbICOKOKaYe-
CTBEHHble, a 3Hau4uT, n 6onee poporue
Kabenn, cHxaTb NOTpebnsemMbIi yCTPOM-
CTBaMM TOK, MOBLILLATb BbIXOAHOE Hanps-
XeHne 6noka nutaHua u obecneymBaTtb
6onee WMPOKUIA AOMNYCTUMBbIA MHTEpPBan
M3MEHEHNST HaNpPsXXeHUs: MUTAHNSA CaMoro
ycTponctea. Kaxgoe m3 aTux pelleHun
NPUBOOMUT K OrPaHWYeHno YCIOBUI 3KC-
nayataumm Uam K noBbILLIEHUIO CTOUMOCTH
060pynoBaHMs, ero MOHTaxa 1 06Cnyxu-
BaHMS.

Kpome Toro, naccueHeIli cnocod nurta-
HUA He obecrneymBaeT ynpaBieHue unm
KOHTPONb noTpebnsemoro Toka. [pwm
MOCTPOEHNN LEHTPANIM3OBAHHbLIX CUCTEM
nuTaHua no Ethernet-kabenio naccuBHbIN
cnoco6 BbIHYXAAET UCMNONb30BaTh OIOKU

MATaHUS MOLLHOCTbIO, KpPaTHOW umcny
NUTaEMbIX YCTPOWCTB, YTO MOXET OKa3aTb-
CS1 N30bLITOYHBLIM NPU NCMONBL30BAHUN pPa3-
HOPOZAHbIX YCTPOWCTB C pPasHbiM NOTPeO-
nexHvem. Cuctema naccuHoro PoE cno-
coOHa BbIBECTM U3 CTPOS YCTPOMCTBO, HE
npegHasHa4YeHHOe ANS NMUTaHUS vepes
Kkabenb Ethernet, ecnu k ero uHdopma-
LIMOHHOMY pa3bEMy ByaeT Cny4arHo Noa-
KNOYEH Kabenb, NoJAOLLMIA NUTAHNE.

Henb3a He OTMEeTUTb, YTO NACCUBHLIN
cnoco6 NUTaHWs He CTaHOAPTM3UPOBaH,
NO3TOMY KaXAbli U3rOTOBUTENbL 060PYA0-
BaHMA, NUTaemMoro no naccusHomy POE,
MIMEET NpPaBOo CO34aTb CBOIO COOCTBEHHYIO
CUCTEMY NUTAHWS, HECOBMECTUMYIO C pY-
rMMM MO UCMNOJIb30BaHWMIO NPOBOAOB kKabe-
N vnn HanpskeHuto. NpruMepom MoxeT
CNYyXUTb MNUTAHWE ayAWOCUCTEMbI ANs
TenedoHHbIXx KoHdepeHuun Cisco
7936, roe ero NofailoT He Mo ABYM
napam npoBOAOB, @ TONIbKO MO
ofHOWM, NpUYEM BTOpasi OCTaETCS
He3a4enCcTBOBAHHOM. Hanpsa-
XEHMEe WNCTOYHMKA MUTaHUS npu
3TOM [JOONXHO OblTb paBHO 28 B
NOCTOSAHHOrO ToKa. Ewé ogHa oco-
OEHHOCTb 3TOW CUCTEMBI
HEeCTaHAapTHOE pPacnojloXeHne
MHOOPMALMOHHBIX NIMHWUIA Ha
pasbEémax, 4To aenano eé nosn-
HOCTbIO HECOBMECTMMOM C Macco-
BbIMU [ELIEBLIMU UHXEKTOPaAMMU
naccmeHoro PoE.

K cuacTtblo, nogo6HbIX YCT-
POMCTB CErogHsl BbIMyCKaloT He-
MHoro. B nopasnsaiowem 60nb-
LWINHCTBE CJly4aeB ANs NUTaHUs
YCTPOWCTB NAaCCMBHLIM CNOCO60OM
MCNONb3YIOT CXEeMY, U30OPaXEHHYD Ha
puc. 2. OHa cTana cTaHgapTom ae-dakTo
ObITOBLIX 6ECMPOBOAHBLIX MapLUPyTU3aTO-
poB, Hepoporux Beb-kamep U Apyrux
neweBblx ycTponcTe. OnpenennTb Noa-
[epXuBaemMbll YCTPOWCTBOM CTaHOapT
NUTaHNS HETPYAHO — OObIYHO €ro TuM yka-
3bIBAETCS B cneundukaumm nam onncaHnum
kak Passive PoE, 3ayactyio BmecTe C
KOPOTKMM OMMWCaHWEM MONSPHOCTU MNOA-
KNIOYEHUS MUTAIOLMX BbIBOAOB K Pa3bEMy
kabena UTP.

B 2003 r. 6bin NpuHAT cTaHpapT, B
KOTOPOM ero paspaboTymku nocTapa-
NINCb YCTPaHUTb MEpeYncNeHHble Hepo-
ctatku. OH nonyumn nHpekc |IEEE 802.3af
M onucbiBaeT cucTtemy obecneyeHus
NMUTaHUS YCTPOMCTB NO YeTbIPpEXNapHOMY
kabento Ethernet ctanpaptos 10Base-T
1 100Base-TX. B ctanpgapte 802.3af npe-
OYCMOTPEHO MuUTaHue YCTPOMWCTB MOCTO-
SIHHBIM TOKOM A0 350 MA Npu HaNpPsXXeHUn
44...57 B, 4To 0bGecneymBaeT nepenayy oo
12,95 BT MoLWHOCTU, OOCTaTOYHOW Ans
DYHKLUNOHNPOBAHUS noaaBnsoLLErO
6ONbLUMHCTBA CETEBbLIX YCTPOWCTB. B nn-
Tepatype 4acto purypmpyet MOLLHOCTb
15,4 BT, ogHaKko 3TO 3HA4YeHVEe He MOL-
HOCTW Harpy3ku, a MOLLHOCTM UCTOYHMKA
NUTaHNS, YaCTb KOTOPOW paccenBaeTcs Ha
kabene. NMutaemoe YCTPOWCTBO AOJIKHO
noTpebnsaTb MOWHOCTL He 6onee 12,95 BT
npu HanpsiXeHnn He Huxe 37 B 1 Toke He
6onee 350 MA, a NCTo4HMK — obecneyn-
BaTb MOLWHOCTb 15,4 BT npu HanpsiXxeHnn
He HuXxe 44 B n Toke He MeHee 350 MA.

Cuctema nuTaHusl, BbIMOSHEHHAA MO
ctaHpapty 802.3af, Tak xe, kak 1 naccue-
Hasa POE, ncnonssyeT ong nogayn Hanps-
XeHust cBoboaHble napbl kabens. Ho, B
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MCTOYHUKN NUTAHNA

Mpuém crareit: mail@radio.ru
Bonpocsoi: consult@radio.ru

PAZIMO Ne 9. 2020

oTAn4me ot naccmsHonm PoOE, HasHavyeHne
BbIBOJOB pa3béma CTPOro CTaHOapTu3un-
poBaHO, obecneymBasi, Takum 0b6pas3oMm,
COBMECTMMOCTb MUTAEMOr0 YCTPONCTBA C
MHXEKTOpPaMM pasHbIX U3roTOBUTENEN.
CtpykTypHas cxema PoE craHpapTa
802.3af npuBeneHa Ha pmc. 3, roe PSE
(power sourcing equipment) — UCTOYHMK

Hble cTaHgapTom |IEEE 802.3af, To ¢dasa
0oBGHapyXeHUsi NpekpaLlaeTcsi, yCTPONCT-
BO CYUTaAETCHA HENMPUTrOAHbIM ONA paﬁOTbI,
MosiHOE HanpsXeHne NMTaHnsg Ha Hero He
nogatoT. ConpoTUBNEHNE NUTAEMOrO YCT-
porictea B dasze 0OHapyXeHWUs LOSIKHO
6b1Tb 15...33 KOM, a EMKOCTb — He Gonee
10 MK®. ITOT MeTo, 06GHAPYXEHMA HOCUT

lMocne 3aBepleHnsa ¢asbl knaccmobu-
Kauumn koHtponnep PSE nopmaét nonHoe
HanpsixeHne Ha PD. Bcé Bpemsa, noka B
JIMHWIO NOAAETCA TOK, KOHTPOANEP UCTOY-
HUKa NTaHung cnegut 3a ero 3Ha4eHneMm,
1N ecqin 3HadeHne TokKa NpeBbICUT 3aaaH-
HYIO BENIMYUHY NNW YNaaET A0 HYNSA, KOHT-
ponnep CHuUMaeT nutTaHune C JIMHUKN Un
CHOBa BXoauT B (pasy obHapyxe-

HusA. Becb npouecc cornacosa-

HUSI NapaMeTPOB N300paxEH Ha

PSE PD
N puc. 5.
we X1 X2 RX+ JKéntaa nnHMA — BbIXOOHOE
C11000 R175 1 1 1 R375 C5 1000 HanpaXxeHne WuHXekTopa, mac-
D0 s wTtab — 10 B/nen. FonyQaﬂ -
HUS — TOK, NpoTeKaloLwuii B Nn-
— 3.//3 33 Rx- TaeMon nuHuMKM, MacwTab —
R+ TXe 1 MA/pen, cmelweHne Ha Aga
4././4 4NN4 [eneHns BBEPX.
C2 1000 R275 R4 75 C6 1000 Kak Buovm, npoueccsl, npo-
SCLS SIS ! Tekalowye B Takoil cucTeme,
6.//6 BN [OBOJIbHO CNOXHbI. [lna ux pea-
nm3auuun TpebyeTcsa OOMNONHU-
RX- 7 7 1 2y TeNbHOE VHTEeNNeKTyaNbHOe yCT-
€3 1000 = a C4 1000 POWCTBO KaK CO CTOpOHbI PSE,
— B 8558l |__|_ TaK 1 co cTopoHsl PD. K cuacTsio,
= = MHOIrvMe npou3BOAMTENN 3JNeK-
TPOHHbIX  KOMMOHEHTOB  Bbl-
.UMCT+<— Kou'rponnept i KoHTponnep —:—+U i nyckarT 60JbLLOE YNCNO MUKPO-
| -=— PSE PD =-"™ | cxeM — koHTponnepos PSE wu
: _ b KOHTponnepos PD, kOTOpble Bbl-

Puc. 3

nutanuga; PD (powered device) — nutae-
MOE€ YCTPOMNCTBO.

CtaHpapT npenycmatpuBaeT [BE Cxe-
Mbl OpraHusaumn nutaHmsa: End-span un
Mid-span. [lNepBasa nogpa3ymeBaeT, 4TO
MCTOYHUK MUTAHUS HaxoAUTCS NPSIMO
BHYTPW CeTeBOro KommyTtaTtopa, OHa
n3obpaxeHa Ha puc. 3. Bropas nogpasy-
MeBaeT NOAK/IYEHNE OTAENIbHOMO WH-
EeKTOopa CO CBOMM COOCTBEHHbLIM G/I0KOM
nutaxus (puc. 4).

Kak MCTOYHUK NMUTaHus, Tak U nutae-
MO€ YCTPOWCTBO npenacTaBnstoT coboi
[OBOJILHO CNIOXHbIE CUCTEMBI, BbINONHAO-
wue GyHKUMM 3almThl, pacnpeneneHns
3HEPrMn U CUrHanuU3aumun cocTosHusA. B
MOMEHT NOAK/OYEHUS KOHTponnepbl PSE
n PD cornacytoT CBOM napameTpbl NyTéM
M3MepeHUs Toka, NnpoTekawwero yepes
pe3ncTop onpenenéHHoro HomuHana. B
cocTosiHMK, korga PD He mogkno4yeHo K
nnHun, koHTponnep PSE nepuoguueckun
noaaéT B He€ ABYXYPOBHEBbIE UMMYNbLChI C
HanpsxxeHnem 4 1 8 B n ¢ orpaHuyeHnem
TOoKa go 1,5 MA 1 namepsaeT Tok, npoTe-
KamLwmin 4yepes NNMHMI0. Ecnu oH 651130k K
HYJIIO, KOHTPOMSIEP CYUTAET, YTO K JINHUK
HUYEero He NOAKJHYEHO, N CHUMAET C Heé
nuTaHne. BTOT MNPOLLECC MNepuoauyecku
NOBTOPSIETCHA U Ha3biBaeTcs ¢pa3oit obHa-
pyxeHus (detection phase). KoHTponnep
OrpaHuyMBaEeT TOK B aToi dase oo 1,5 mA
Ans T0ro, 4tobbl HE MOBPEeaUTb He MOoA-
nepxwmpatowmne PoE-ycTponcrtea, nopa-
K/IOYEHHbIE K 9TOMY MOPTY MO oLmnobKe.

Ecnn xe TOK, NpoTEKaoWNin B INHUN,
pocturaet 145...190 MKA npu Hanpsxe-
HUn 4 B n 290...380 MkA npu 8 B, TO
KOoHTponnep PSE cumTtaer, 4to K Hemy
NOAK/I0YEHO YCTPOMCTBO, COOTBETCTBYIO-
wee ctaHpapty 802.3af. MonyyeHHble
3Ha4YeHNa ToKa U HanpsXeHUs WUCNOJb-
3yI0TCA B TOM 4Yucne n gns Bbl4UCNEHUS
éMKOCTU nuTaemoro yctpownctea. Ecnm
OHa BbIXOOUT 3a npepesnbl, YCTaHOBMEH-
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Puc. 4
Ha3BaHne Resistive Power Discovery

(oBbHapyxeHne NocpescTBOM COMPOTMB-
neHust). Becsa ¢dasa obHapyxeHust oamtcs
He 6onee 400 mc. EE pnntenbLHOCTL 3aBU-
CUT OT peanusaumn KoHTponnepa PSE.

Mocne ycnewHoro obHapyxeHus dak-
Ta nogknoyeHmsa POE-coBMeCcTUMOro ycT-
porictBa koHTponnepbl PSE u PD nepe-
XopAT K dase knaccudukaumm (classifica-
tion phase). KonTponnep PSE nopaét B
NHMIO HanpsxeHne okono 20 B n name-
pseT NpoTekaroLLmii B IMHUM TOK. KOHTpOn-
nep PD o6s13aH B 3TOT MOMEHT MOAKIIIO-
YNTb K JIMHUN PE3NCTOP, CONPOTUBNEHNE
KOTOPOro 3aBUCUT OT Kflacca yCTPONCTBA,
KOTOpbLIA, B CBOIO O4epenb, 3aBUCUT OT
noTpebassieMoro ycTpoMCTBOM MpPU HOP-
ManbHOM paboTe Toka.

Knaccundwnkauna ycTponcTs no3BonsaeT
KoHTponnepy PSE pacnpenenaTte nutaHne
C y4€TOM noTpebHOoCTel ero notpeburte-
nen. CooTBeTCTBME KNIaCCOB W MOTPeb-
JIIEMO MOLLHOCTY NpUBEAEHO B Tabn. 1.

MONHSAIOT BCE OMUCAHHbIE AENCT-
BUS U He TPeOYyIoT HMU HaCTPOWKN,
HW nporpaMmmMmupoBaHusa. Bonee
TOro, CYyLLEeCTBYIOT KOHTPOJIIEPbLI, MOA-
[ep>Xu1BaloLLMe 1 HOBble CTaHAAPTbI NUTa-
Hus no Ethernet — 802.3at, npuHATLIN B
2009 r., n 802.3bt, npuHaTein B 2018 .
Ob6a oHu obecnedmBaloT 0OpaTHYO CO-
BMECTMMOCTb, MO3BOJISII NUTATb CTapble
YCTPOMCTBA OT HOBbIX WCTOYHWUKOB, a
Takxke HOBble MasOMOLLHbIE YCTPOMCTBA
OT CTapblX UCTOYHMKOB. Kpome 3aToro,
HOBble CTaHAapTbl UMeT o0bpaTHylo
CBfI3b OT KOHTpOJJiepa K YCTPOMCTBY,
MH@POPMUPYIOLLETO, YTO MCTOYHUK HE CMO-
XeT obecneunTb ero 4oCTaTO4YHbIM KOn-
4EeCTBOM 3Hepruu.

CtaHpapTt 802.3at BBOAUT HOBbLIN
KJlacC YyCTPOMCTB, NOTPeObNALWMX MOLL-
HocTb 0o 30 BT no Ttem e npoBoaam,
410 1 802.3af (knacc 4, Tok knaccudpu-
kaumn 38...42 MA), n paboTy No INHUAM
1000Base-T. CtaHgapt 802.3bt pobas-
ngeT eweé 4yeTbipe knacca n onpenensier

Ta6nuua 1
MNotpebnseman| KnaccupuKauMOHHbIA
Knacc
MOLHOCTb, BT TOK, MA
0 0,44..12,95 0.4
1 0,44..3,84 9..12
2 3,84...6,49 17..20
3 6,49..12,95 26...30

BO3MOXHOCTb Mnepefayn MOLUHOCTU A0
100 BT Ha yCTpPOWCTBO, MCMONAb3ysa Ans
3TOro BCe YeThipe Napbl NPOBOAOB kKabens
C COXpaHeHMeM BO3MOXHOCTM nepenaqu
nHdopmaummn. Kpome TOro, craHpapt
802.3bt nonyckaeT nogkntoyeHne aByxka-
HaNbHbIX YCTPOCTB, NOTPEONAOLIMX pas-
HYI0 MOLUHOCTb MO KaxAoMy U3 KaHanoB
nUTaHus.

ABTOpPOM paspaboTaH yHMBepPCasbHbI
VMHXEKTOp, NO3BONAIOLLMIA NoAaBaTh NUTa-



HME KakK Ha yCTPOoICTBa C
NMacCuMBHbIM MEeTonomM
nnTaHm4, TakK n Ha
COBMECTMMbIE CO CTaH-
naptom 802.3af. Takxe
Obin paspaboTaH cno-
cob6 YCTaHOBKWU WHXeK-
TOopa B CETEBON KOMMY-
Tatop, He obecneymBas-
WA paHee nuTaHue
CEeTEBbIX YCTPOMCTB. UNH-
XKEeKTop OblN N3roTOBNEH
1N YCTaHOBJIEH B KOMMY-
Tatop ZyXEL GS1200-8
n cerogHsa obecneun-
BaeT nutaHnem bec-
WOBHYlO 6GecnpoBoa-
HYIO CETb, NepeaaloLLyto

nHdopmaumio no nuHmam 1000Base-T,
OLHOBPEMEHHO obecneynBasi NUTaHUEM
YyeTbipe 6eCFIDOBO,EI,HbIe TOYKWM gocTyna.

Kpome TOro, B ctatbe nokasaH crnocob
peanusaumm NpoCTENLLEro MHXeKTopa,
peann3yemMoro Ha npocCTbiX N OOCTYMHbIX
KOMMOHEHTax M obecneynmBaloLLEro CO-
BMECTUMOCTb C MHXEKTOPaMN BCEX CTaH-
AapTOB B MAaCCUBHOM peXUME U pexunme
coBmecTtumocTtu ¢ 802.3af knacca 0—3 un
802.3at knacca 4. Takke 6bin pa3paboTaH
CNANTTEP, NO3BONAIOWNMA NoAKoYaTh
niuTaemMoe YCTPONCTBO K MNaCCUBHbLIM
cuctemam POE u k cuctemam, paborato-
wum no crtaHgapty 802.3af ¢ BO3MOX-
HOCTbIO yka3aHus knacca PD.

(OkoH4aHue cnepnyer)

fonocoBou nHpopmartop
C UHOAYKLUNOHHDbBIM AAaTHYHUKOM

ANg 39NIEKTPOHHO-MEeéXaHNYeCKuUX 4yacoe

A. BOPUCOB, r. O3épck YenabuHckoii 0671. [

XeM roBOpSLUMX YacoB, pa3paboTaH-
HbIX paguontoduTensMu, Hemano, HO
BCE OHW MOJIHOCTbIO ANEKTPOHHbIE — Ha
KOHTpoOepax nnn undpoBbiX MUKPOCXE-
max ¢ XKK nnv cBeToanogHbIMn MHANKATO-
pamMmn, a BOT CXEMbl FOJIOCOBOr0 MHGOP-

TOK MEepPBbIX KOHCTPYKUUIA — Heobxoau-
MOCTb pa3bopku 4YacoB. YToObl CHATb
CeKyHOHblEe NMMNYNbChl, TPe6OBANOCH Noa-
KNOYEeHNEe K INEeKTPOMAarHuTy, a 3Ha4uT,
HYXHO Oblno pa3obpaTtb 1 cobpatb Mexa-
HU3M NpPUBOAA CTPENOK.
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Puc. 2

MaTtopa Ans 3JIEKTPOHHO-MEXaHNYEeCKMX
4YaCoB C MOHATHbLIM OMUCAHMEM Ha MpocC-
Topax VMIHTepHeTa MHe HaluTn He yaanoch.
Jlnbo nx HeT, NMBO ecTb, HO Ha KakKnX-HU-
Oyab 3apybexHbIx canTax.

B HacTosllee BpeMs B MarasmHax
HEBEpPOATHO 60NbLLOV BbIGOP KBApPLLEBbLIX
3NIEKTPOHHO-MEXAaHNYECKMX YaCOB, UMEIO-
WX KPacuBbIA AWU3aH, HACTEHHbIX W
HACTOMbHbIX, OONbLWNX WU MaNeHbKUX.
JononHMB TakMe 4acbl FONOCOBLIM WH-
dOopMaTOPOM, MOXHO MONYYUTb YAOOHYIO
B ObITY onumio. [NepBbie 3KCNePUMEHTHI N0
O3BYYMBAHMIO TakMX YACOB MHOW MPOBO-
ounuck n paHee [1]. OcHoBHOWM HepocTa-

JopaboTaHHble 4acbl MokasaHbl Ha
puc. 1 (cm. 2-10 c. 06710XkKkmn). B Hux
MCMNoNb3yeTca OaTiMK MarHUTHOrO Mong,
VCK/IoYaoLWMiA HEMPUATHYIO NpoLeaypy
BMeLLATeNbCTBa B MexaHU3M npusoaa
cTpenok. Koroa Ha anekTpoMarHuT 4acos
nocTynaeT UMMNYbC HAaNPSXeHUs, BOKPYr
ero o6MOTKN BO3HUKAET MarHUTHOE Mnone.
Ecnn B 8T0 none nomMecTuTb UHAYKLNOH-
HbI JaTynk, B HEM HaBenéTcs S/C.

Cxema 9KCNepuUMEHTaNbHOro UHauKa-
TOopa MarHUTHOro nona ans nogdopa wu
NPOBEPKN NHAYKLMOHHbIX OATYNKOB MokKa-
3aHa Ha puc. 2. [ina paboTbl B Ka4ecTse
VHAYKUMOHHOMO AaTyvka WCMbITbIBANUCh

pene B N1acTMaccoBOM KOpryce, Apocce-
nm ¢ GeppuToBbIM MarHMTOMNPOBOAOM,
TpaHchopmaTopbl 34 OT MPUEMHUKOB ©
YHMBEpPCA/IbHAs rofioBka OT KaCCETHOro
ANKTOdOHA.

Ha puc. 3 nokasaHbl 31€MeHTbIl, C
KOTOPbLIMW MHAMKATOP MArHUTHOrO Mnoss
paboTtan HopManbHo: 1 — mManorabapuT-
Hoe pene ¢ mapkuposkoin HRB1-S-DC5V
1 conpoTueneHnem oMotk 168 Om; 2 —
pene ¢ mapkuposkon 895-1C-C 12VDC un
conpoTuBneHnemMm obmotkm 214 Om oT
6noka aBTOCUrHanmsauuun; 3 — pene
OMRON G2R-1 12VDC ¢ conpoTuBAEHU-
eM 06MoTkM 272 OM; 4 — BbiNasiHHOE U3
6a3oBoro 65o0ka paguotenedoHa repko-
HOBOEe pene ¢ MapkupoBkoin JAG-22F un
conpoTmeneHnem obmoTtkn 719 Om (Ha
kopnyce ykasaHo R = 700Q2, U = 8V); 5 —
npoccens ¢ GeppuUTOBLEIM MarHUTOMPOBO-
OOM B TepmoycaxuBaemoli Tpybke c
conpoTusneHnemMm obmoTkn 248 Om; 6 —
pene OMRON MY-2 48VDC c conpoTtus-
neHvem obmoTtkum 2,63 kKOM; 7 — oTeyecT-
BeHHoe pene POK 78/3 AC230V ¢ conpo-
TneneHnem obmotkm 13,4 kOm. Mocnen-
HWe OBa pene u3-3a pasmepoB BpSd v
noAonayT ong NPUMEHEHUs B yCTPONCTBE
1 NPOBEPSINCH TOJbKO N3 NHTEPECA.

Ha puc. 4 noka3aHbl 371€MEHTbI, C
KOTOPbIMW MHAMKATOP MArHUTHOrO Mnoss
paboTan HeyoOBNETBOPUTENbHO. 34ecCb
nokasaHbl apoccefb 1, U3BNEeYEHHbIN 13
npoBoaHoro TenedoHa ¢ pexvmom Hands
free, 2 n 4 — pgpoccenn ot DC/DC-npe-
obpasoBaTeneit, kartywka WHOYKTUBHOC-
™M 3 OT pagMonpuémMHMKa, yHMBEpPCasib-
Has rosioBka 5 ¢ conpoTnBneHnem oobmoT-
kn 230 OM OT KacCeTHOro AMKTOdOHa 1
TpaHchopmaTopbl 34 6—8 OT coBeTCKux
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PAZIMO Ne 9, 2020

TPaH3UCTOPHbLIX MNPUEMHUKOB. YHUBEP-
cafbHas rofioBka He nogoLluna, No-Buan-
MOMY, U3-3a TOr0, 4TO UMEET Marbii pabo-
YWl 3a30p 1 NOMELLLEHA B METANINIMYECKUIA
kopnyc. OcTanbHble 3neMeHTbl 06beaun-
HSIET TO, YTO CONPOTUBNEHNE NX OOMOTOK
He npeBbiwaeT 40 Om.

Puc. 3

Takmum obpasom, B KayecTBe Aarymka
MOXHO MPUMEHUTL Nobble pene B NnacT-
MacCCOBOM KOpMyce WA camMoelibHble
kaTywkn. ConpoTumBneHne OOMOTKU Yy
TakuMx OATY4MKOB OOJKHO OblTb HE MeHee
100 OM, 1 OHM He OO0KHbI ObITb 3KPAHU-
POBaHHbIMU.

MHonkaTop MarHMTHOro nons pabortaet
cneayowmym obpa3om. Pe3ancTmueHblii oe-
nntens R1R2 3a0aéT HanpskeHne OKoNo
2 B Ha Bxopax OY DA1 n obecneuymBaet
npoTekaHve HebobLLIOro TOKa Yepes aat-
ynk L1. KoHpeHcatopel C1 n C2 cHuxatoT
YPOBEHb Nnomex. JaTtyuk BKIOYEH MeXay
VHBEPTUPYIOLLMM U HEUHBEPTUPYIOLLUM
Bxogamun QY, peasunctop R3 3apaért no-
Tpebnsembii QY Tok. BbiGop 3TOro Mukpo-
MouwHoro OY obycnosneH 6atapeiiHbim

nuTaHMeM yCTpomcTBa. Tak Kak Lienb OTpu-
LaTenbHON 0OpaTHOW CBA3M OTCYTCTBYET,
QY paboTtaeT B pexume komnapartopa. K
BbIBOAAM BX0A0B GanaHcupoBku B1 n B2
NOAKMOYEH NOACTPOEYHbIN pe3uctop R4,
KOTOPbIM HACTPaMBaIOT HYBCTBUTENLHOCTb
MHaMKaTopa B 3aBUCUMOCTU OT COMPOTUB-

NeHnsa NPUMEHEHHOIO
aatynka. C nomoLbo
TpaH3ucTopa VT1 OY
DA1 ynpasnseTt cse-
Toomoaom HL1.
Jlyqwyto 4yBCTBU-
TeNbHOCTb MHANKATOP
MMeeT npu nonoxe-
HUW OBUXKA PE3UCTO-
pa R4 B cpenoHeM cektope BpalleHus. B
KPpamHUX MOJIOXEHUAX ABUXKA YyBCTBU-
TeNbHOCTb MMHUMaNbHa. Hanpumep, ecnn
[BUXOK pe3nctopa R4 yCTaHOBNEH B HUX-
Hee Mo cxeMe MOoJIoXeHue, Ha Bbixoae OY
DA1 HanpsxeHne — 556 MB 1 nHamnkatop
MMEeeT MWHUMASbHYIO YYBCTBUTENbHOCTb.
Ecnu Hauatb Bpalwatb ABUXOK BBEPX MO
cxeme, Ha Bbixoae OY HanpsikeHne Ha4HET

—#= KBbig. 14 DD1, BoiB. 16 DD2

YBENMUYMBATLCA M MPU KakOM-TO MOJIOXe-
HUWN OBUXKA YYyBCTBUTENbHOCTb CTaHEeT
MakcuMasnbHON. B KOHKpeTHOM crny4yae
MakcuManbHaa 4yBCTBUTENIbHOCTb MOJy-
YyeHa npuv BbIXOOHOM HanpsikeHun 594 mB.
Mpwn BO3OENCTBUM Ha gatyink L1 marHmt-
HbIM nonem Ha Bbixoae QY nosBnsaTCS

Puc. 4

MMMYNbCbl C YPOBHEM JiOr. 1, TpaH3UCTOp
VT1 oTkpbiBaeTcsa u ceetognog HL1 Bcnbi-
XVBaET.

Mpu panbHenwem BpaLlleHnn ABMXKKa
pesucTtopa R4 HanpskeHue Ha Bbixoge OY
yBENN4MBaeTCd M CTaHOBUTCHA OOCTaTOY-
HbIM ANs OTKpbIBaHMA TpaH3ucTtopa VT1.
Ceetoguon HL1 cBeTUT NoCTosiHHO. Ecnun
Tenepb Ha pgatyuk L1 BO3aenicTBoBaTb
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MarHMUTHbIM NONIEM, BbIXOOHbIE CUrHasbl
ycunutend CTaHyT COOTBETCTBOBATb YPOB-

Hio nor. 0, ceeToamopn HL1 6yneT racHyThb.

JanbHenwee BpalleHne aBuxKa pe3ncTto-
pa NpUBEOET K CHMXKEHUID YYBCTBUTENb-
HOCTK MHaukaTopa. B BepxHemM no cxeme
nonoxeHnn gBmxka peamctopa R4 Hanps-

>XeHune Ha Bbixoge OY — okono 4 B.

Tok noTpebneHus nHamkaTopa —
23 MKA, OH COOTBETCTBYET PEXMMY
MaKCUMasnbHOW 4yBCTBUTENbHOCTHU,
koroa Ha Bbixoge OY HanpsikeHue
594 MB 1 Ha paTymk He BO3OENCT-
BYIOT MarHuUTHbIM nonem. Makcu-
MasibHbIA  MOTPebnaembii  TOK
3,6 MA BygeT B cny4yae, ecnu aOBu-
XOK pe3uctopa R4 ycTaHOBNEH B
BEPXHEE MO CXemMe nonoxenue. Mpu
3TOM Ha Bbixoge OY HanpsixeHne —
okono 4 B n ceetoanop HL1 nocto-
SIHHO BKJIIOYEH.

Ha 6a3e nHaukatopa MarHMTHO-
ro nonsgs u MWUKPOCXEMbl 3anu-
cu/Bocnpon3BeaeHns (Ymnkopae-
pa) [2] 6bin cobpaH ronocoBom
nHdopmaTop BpeMeHn. Ero cxema
nokasaHa Ha pwuc. 5. lNepeknioya-
Tenem SA1 BbibupaioT paboTy
YCTPOMCTBA CO BCTPOEHHLIM WU C
BHELIHUM WHAYKUMOHHBbIM [aTyu-
KOM, KOTOpbIA noakKalyalT K
pa3bémy XS1. Ha Bbixope OVY
(BbIBOA, 6) dOpMUPYIOTCA UMNYJSIb-
Cbl HANPSXEHUs!, €CNM Ha AaTyuK
L1 penicTtByeT mMarHuTHoe none,
BO3HMKawLee npu paboTe anek-
TpoMarHuTa npuBoaa CTPenok. ITn
MIMNYNbChl, yNPaBnsoLme TpaH3unc-
TOPOM U CBETOANOLOM B MHOMKATO-
P€ MarHWTHOro Monsl, COBEPLUEHHO
HEe NPUroaHbl ANs NoAayvM Ha TakTo-
Bblii BX0A, cyéTumka DD2. ®dopma
3TUX MMMYNbLCOB Hernpeackasyema,
OHM "gBoaATca” n "Tpoarca”. Moato-
My Oblnn NPUMEHEH pOpMUpPOBaTENb
MIMNYNbCOB — MEPBbIA OAHOBUOPA-
TOp Ha D-Ttpurrepe DD1.1, a um-
nynbCbl Ha Bbixoge OY DA1 ncnonb-
3yl0TCS TONLKO A9 ero 3anycka. Ha
Bxon, D tpurrepa DD1.1 noctynaet
NUTaloLLLEE HANpPsXXeHNe, No3TOMY C
KaxablM (GPOHTOM uMMMyNnbca Ha
TakToBOM Bxoge C Tpurrepa DD1.1
B HEro 3anuceiBaeTcs nor. 1, . e. Ha
VHBEPCHOM BbIBOJE YCTaHaBIMBA-
etcsa nor. 0, a Ha NPSIMOM BbIXO4e —
nor. 1. Yepes pesuctop R4 HauynHa-
eTcsa 3apsaka koHpgeHcatopa C3.
Korga HanpsxeHne Ha HEM JOCTuUr-
HeT ypoBHSA nor. 1, Tpurrep nepe-
K/IOYUTCSH B UCXOLHOE COCTOSIHME
(nor. 0 Ha npsiMoM BbIxoae). MocTo-
SIHHasa BpemMeHu Lenu R4C3 6onbLue
OANTENBHOCTU MMMYNbCOB HA BbIXO-
ne OY DA1, HO MeHbLLEe nepmnoaa ux
cneposaHug (1 c), nNoaTomMy Ha
Bbixogax Tpurrepa DD1.1 dopmu-
pyeTcsa nocnefoBaTesibHOCTb YET-
Kux (6e3 ppebesra) MMNynbLCOB
MPSMOYronbHON POPMbI C HaCTOTOMN
1Ty n ypoBHEM, MPUrOgHbLIM ANA
paboTbl cyéTumka DD2. Ecnn nepe-
Knoyatens SA3 6yaeT B NOI0XEHUN
"Umn.”, ceetogmon HL1 Oyaet
BCMbIXMBATb CUHXPOHHO C KaXAbIM
rnepemMeLLeHmemM CeKyHOHOM CTpen-

KM 4acoB, CUMHanNM3npys O NpPaBUSIbHOW
pabote OY DA1 n nepBoro ogHoBMOpaTo-
pa. MuTtaHue Ha cBeToaMopn GyneT nopa-

BaTb TpaH3ucTop VT1, KOTOpPbIA OTKPbI-
BalOT UMMYJIbCbI 9TOr0 0AHOBMOpaTopa.

C nHBepcHoro Bbixoaa Tpurrepa DD1.1
MMNYNbChl MOCTYNAIOT HA TaKTOBbIN Bxof, C
cuétymka DD2. K ero BbixogaMm ¢ koadpdu-
uneHTamu nenenuvsa 4, 128, 256 1512 noa-
KnoYeHbl katogsl anopos VD1—VD4. Ha
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BbIXOAE MOJy4MBLLEroCqd OVUOOHOro ane-
MeHTa W (aHogbl) OyneTr koadppuumeHT
penennsa Ky, = 900, 4To B NnepecuyéTe Ha
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CEeKyHOHble UMNYNbChbl
BpemMeHun T = 15 muH. Ecnm nepekniova-
Tens SA2 HaxoauTtcs
"PaboTta"”, yepe3 15 MWH nocne Havana
cyéTa MMNYNbCOB C pe3nctopa R8 Ha Bxoa,
C Tpurrepa DD1.2, Ha kOoTOpOM CcO6paH
BTOPOW OAHOBMOpATOp, MOCTynut nor. 1.

COOTBETCTBYET

B NOJIOXEHUN

[MoaTomMy Ha NpPAMOM BbIXoAe (BbIBOA,
13) Tpurrepa DD1.2 yctaHoBuTCSH
nor. 1, a Ha MHBEPCHOM BbIXoAe (Bbl-
Boa 12) — nor. 0. OuddepeHumpy-
owas uenb C6R9 cdhdopmmpyeTt
KOPOTKUIA MMMYNbC Ha Bxoae R cyét-
yuka DD2, n 0TCYET 15-MUHYTHOIO MH-
TepBana Ha4YHETCSA 3aHOBO.

OQHOBPEMEHHO 3TOT  UMMYNbC
nocTynuT Ha 3aTBOP TpaH3ucTopa
VT3, OH KpaTKOBPEMEHHO OTKpPOEeTCH,
1 Ha Bxoge FWD (BbiBOg, 26) MUKpPO-
cxembl DD3 cdopmupyeTca ypoBeHb
nor. 0. B Mukpocxeme mapkep agpeca
nepeMecTuTCs B Ha4yaso o4epenHoro
coobuweHnsa. Mo mncrevennn 0,8...1 ¢
yepes peanctop R7 koHaeHcaTop C4
3apsaamTCsa 40 yPOoBHSA Nor 1, n Tpur-
rep DD1.2 obHynuTCcs, T. €. BTOPOM
0OHOBNOPATOP BEPHETCHA B MCXOOQHOE
cocTtosHue. MNpu aTom guddepeHun-
pytowas uens C7R10 cdopmupyet
MMnynbC Ha 3aTBope VT2, n Ha Bxoae
PLAY (BbiBOA, 23) mMukpocxembl DD3
KpaTKoBpeMeHHO nosisutca nor. 0. B
pesynbTate HaYHETCS BOCNpoun3Bene-
HUe coobuleHus. Takum ob6pasom,
Kaxable 15 MnH no ouvepeau BOC-
NPOU3BOAATCSA 3anNMCaHHble 3apaHee
coobLeHns o BpemeHu. Ecnn nepe-
Knoyarens SA3 yCTaHOBUTb B MOMO-
xeHue "PaboTta”, ceetogmopn HL1 6y-
OeT nHouumpoBaTb pexumel: FWD —
OOMHOYHbIE BCNbIWwKN; PLAY — yactoe
muraHue. Pesnctopom R12, nogknto-
YEHHbIM K BbIBOAY 20 MUKPOCXEMBbI
DDS3 (Bxon R.s.), 3anaHa yacToTa Tak-
TOBOrO reHepartopa MUKPOCXEMBI
DDS.

Ecnu nepekntoyatens SA2 yctaHo-
BUTb B nonoxeHne "lMposepka™, Bxog,
C Tpurrepa DD1.2 nogkniounTtcsa K
BbIxoAy cyéTtumka DD2 ¢ K, = 8. B
3TOM C/y4yae rosiocoBble COOOLLEHUS
6yayT BOCNPON3BOOUTLCS YEPES Kax-
ople 8 c.

KHonkori SB2 nowaroBo perynu-
PYIOT FPOMKOCTb BOCMPOU3BELEHMS.
MuHMManbHbIn 1 MaKCUManbHbIN
YPOBHW [0CTUTrAlOTCA 32 BOCEMb
HaxaTtuvin. [OuHamunyeckas rososka
BA1 nogknioyeHa k Bbixogam SP+ n
SP- BcTpoeHHoro YM34 knacca D.
Bo Bpems BOCNpoOn3BeEHNS HA 3TUX
BbIxogax GOpMUPYIOTCH MNPOTUBO-
dasHble LUMM-curnansl ¢ amnanTy-
0N, BIN3KON K HaMpsikXeHuio nuta-
HUS.

B ycTtpolictBe coobLeHunsa o Bpe-
MeHu nopatotcs B popmaTte 12 4 ye-
pes3 vHTepBasbl 15 MUH, 4TO COOTBET-
cTByeT 48 cooblieHuam. lMpumepsl
BO3MOXHbIX COOBLLEHWI ANs ABeHa-
uartnyacoBoro ¢popmarta:

— B 12.00 — pBeHapuatb 4acoB
POBHO;

— B 12.15 — pBeHapuatb 4acoB
NATHAAUATb MUHYT;

— B 12.30 — pBeHapuatb 4acoB

TPMAUATb MUHYT;
— B 12.45 — gBeHaauaTb 4YaCoOB COPOK
NATb MUHYT,;
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— B 1.00 — 0aVH Yac poOBHO;

— B 1.15 — oguH 4yac naTHaguaTb
MUHYT,

NUT AO.

[ns 3annucu coobuieHnin npegHasHadve-
Ha OoTAesibHagd njata C NaHenbto A9 MUKPO-
CXeMbl, Ha KOTOPOI coBMpatoT YCTPOIACTBO
3anucu No pPeKoMeHOOBaHHOW B gaTta-
mnTe TMNoBon cxeme [2]. icnonb3oBaHbl

3NEKTPETHbIN MUKPOPOH, KHoMkm FWD,
PLAY, ERASE n RECORD, a Takxe anemMeH-
Tbl 06Ba3kn. ConpoTmBNeHne pesncrtopa
Rosc HA Mnate ana 3anucu JO0NMXKHO ObiTb
TakuM Xe, Kak COMnpoTMBIIEHME Pe3nCcTopa
R12 Ha nnaTe ronocoBoro nHgopmaropa.
Obwas npoaoXMTENbHOCTL 3BYyYaHUS
npy R12 = 68 kOM — 3 MUH 26 C, 3HAUUT,
NPOLOMKUTENBHOCTb OAHOr0 COOOLLEHMS
He AoJKHa npeBbiwaTb 4,2 ¢. Nocne 3anu-
CU 1 MPOBEPKN MUKPOCXEMY 4MnKopaepa
M3BMEKAIOT M3 MaHenM 1 ycTaHaBMBAIOT
Ha nnaTy rosocoBOro nHgpopmaTopa.

MoTpebnsiemblin OT HaTapen TOK 3aBU-
CUT OT pexuma paboTel nHdopmMaTopa:

— X0, 4acoB — He 6onee 95 MKA;

— XOZ, 4aCcOB MJIIOC NHANKALNS CEKYH/-
HbIX MMMNYNbCOB (nepeknoyatens SA3 B
nonoxexnuu "Nmn.") — He 6onee 2 MA;

— X0[,4aCoB NJIOC Bblgaya coobLLeHMS
C MWHWUMasbHOW FPOMKOCTbLIO (Mepekso-
yatenb SA3 B nonoxeHun "Pabota"”) — He
6onee 15 MA;

— X0[,4aCcoB NJI0C Bblgaya coobLLeHSs
C MaKCMMaJIbHOM FPOMKOCTbLIO (Mepeksio-
yatenb SA3 B nonoxeHun "Pabota"”) — He
6onee 65 MA.

Mpn CHUXEHNN HaNPSXEHUS NCTOYHU-
Kka po 2,5 B paboTta CY4ETHOWM HYacTu yCT-
poiiCcTBa HE M3MEHUNACb, HO BbIXOAHAs
MowHocTb YM3Y uunkopaepa DD3 cHu3n-
nacb go 40 mBT, a gpkocTb cBeToamona
HL1 3ameTHO ymeHbwmnacb. CHuXeHne
HanpsxeHus nutanums oo 2,3...2,4 B npu-
BOAUT K c6osm B paboTte OY DA1, cBeTo-
ovop HL1 Bkntoyanca HeperynsipHo (Heko-
TOpble CeKyHAHblE MMMYJbCbl MPOMNycKa-
JINCb), U ero APKOCTb Oblfla eaBa 3amMeTHa.
Mo aTtum npusHakam 6artapeto nuTaHus
MEHSIIOT Ha HOBYIO.

CUHXpOHU3aLmMI0 paboTbl FONOCOBOro
MHdOopmMaTopa M 4YacoB YCTaHABAUBAIOT B
Hayane MM B KOHLE N0OON 4eTBepTH
yaca, T. €. KOrga MMHYTHasa CTpesika 4acoB
yka3biBaeT Ha 12 (poBHO), Ha 3 (nATHaA-
LaTb MUHYT), Ha 6 (Nnonyaca) unu Ha 9 (6e3
naTHaguatn). Mepeknoyatens SA3 xena-
TeNbHO YCTaHOBUTb B MnosioxeHue “"Pa-

60T1a". B MOMEHT, KOra cekyHaHas cTpen-
Ka OKaXeTCsl Ha ABeHaauaTu, HaXUMaoT
Ha kHonky SB1 "YctaHoBka". CBeToamon,
HL1 BCnbIXHET, HOUMPYS KomaHay FWD,
M NpubnmauTtenbHo 4Yepe3 1 ¢ HadyHETcs
BOCIMPOM3BEAEHNE COOOLLEHNS, HA KOTO-
poe ykasbiBan Mapkep agpeca, npu aToMm
HL1 muraet yacTto. [lanee, Haxas Ha KHOM-
Ky SB3 "Bbeibop”, nocnenoBaTesibHO BOC-

Puc. 16

NPOU3BOAAT COOBLLEHNS O BPEMEHU, NOKa
HEe HaA4yHET BOCMPOU3BOAMTLCSH COOOLLe-
HMe, COOTBETCTBYIOLLEE BPEMEHM Ha Yacax
Ha Havyano npouecca CUHXPOHU3aLUK.
Mocne aToro kHonky SB3 oTnyckatoT.

[ns paboTbl C BHEWHUM WHOYKLWNOH-
HbIM OATYMKOM nepekodaTens SA1 ycTa-
HaBNMBalOT B MNOJIOXeEHMe "BHewH.”, a
nepeknoyatens SA3 — B nonoxeHue
"Mmn.”. Mo Bcnbiwkam cBetoamoga HL1
onpenensT onTuManbHOEe MNONOXeHUe
[aTyMKa OTHOCMUTENIbHO 3M1IeKTpOMarHuTa
npueoga 4acoB. [laTymk 3akpennsoT C
MOMOLLbIO ABYXCTOPOHHEN NINMKOMA NEHTHI.
[ocne 3TOro TO4HO Tak Xe, Kak a1g BCTPO-
€HHOro [aTtymMka, NPOBOAAT YCTAHOBKY
COBMECTHOM paboThbl HAaCOB 1 rOJI0OCOBOrO
nHdopmaTopa.

B ycTpomcTBe MOXHO YCTaHOBWUTb
KHoNky SB4 "lepemoTtka” (BblaeneHa
cuHUM). B 3TOM cnydae nosiBUTCA BO3-
MOXHOCTb YCKOPEHHOro Bbibopa coobLue-
HUN. TMpn HaxaTumM Ha 3Ty KHOMKY CTOK
TpaH3ncTopa VT1 6yaeT noakIo4EH K BXO-
ny FWD mukpocxembl DD3, noaTomy kax-
Lyl0 CeKkyHAy Ha 3TOM Bxofe byaeT noss-
natbes nor. 0 n coobLLEeHNa HaYHYT aBTo-
mMaTuyeckm "nepemMartbiBaTbCca” BNepen.

Ecnu BbIxogHo MowHOCTM YM3Y yun-
Kopaepa HefocTato4HO, rOJSIOCOBON WH-
dopmaTop OOMONHAIT MUKPOCXEMOMN
YM34, nopgaepxmBaioLlein pexmmsl Shoot
down unu Stand by, Hanpumep, MUKpPO-
cxeMbl LM4871 unn NS8002 (SOP-8),
MC34119P (KP1064YH2, BKP1436YH1)
nnn TDA8551 . n.

Hanee Ha doTorpadumax nokasaHbl
dparmMeHTbl COOPKM FOBOPSALLMX HACOB Ha
6a3e 9NeKTPOHHO-MexaHN4yeckoro Oy-
OunbHUKA. Bce anemeHThbl 1 4yacoBol Me-
XaHU3M pas3MeLlLeHbl B KOpryce OT Heuc-
npaBHOro 6ecnpoBOAHOr0 KBApPTUPHOro
3BOHKa "Kocmoc”, y KOTOporo mmeeTtcs
6aTapeiHbll OTCEK ANs TPEX ranbBaHNye-
CKMUX anemMeHToB Tunopasmepa AA. CHa-
Yyana yoansioT BCE HEHYXHbIE 3/1eMEHTbl
(puc. 6 Ha 2-ii c. o6noxku). B xopnyce
eCTb nogxopsuiee MecTto Ong YyCTaHOBKMU

4aCcoBOro mMexaHmama (puc. 7 n puc. 8).
C nomMouwplo MHOMKATOpa MarHUTHOro
nong HaxoAaT noaxojsuiee MecTo Ans
CHATUSA MMMNYNbCOB 3JIEKTPOMarHuTa noc-
Jle yCTaHOBKU MexaHn3ma 4acoB B KOpPryc.
B ponu patynkoB MarHMTHOM MHAYKUUN —
apoccens ¢ GeppuToBbIM MarHUTOMPOBO-
LOM 1M MmanorabapuTtHoe pene B nnacT-
MacCOBOM Kopryce.

~

BOAbLIMHCTBO 3N1EMEHTOB Pa3MeELLEHO
Ha MakeTHOW nNeYyaTHON nnaTte C NpMMeEHe-
HMEM MPOBOAHOIr0 MOHTaxa (puc. 9), Ko-
TOpas yCTaHOBMEHA PSAOM C 6aTapenHbiM
oTcekoM. lNepeknioyaTenn, KHOMNKN 1 pasb-
€M O/151 BHELUHEro MHAYKLUMOHHOIO Aatymka
KPEensaT ¢ NOMOLLbIO Tepmokies (puc. 10 n
puc. 11 Ha 2-ii c. 06710km). AHamnyec-
KYIO FOSIOBKY C MOMOLLIbIO TEPMOKJIIeA KpensaT
PSA0M C HaCOBbIM MEXAHM3MOM (puc. 12).

Buna cMOHTMPOBAHHOM nnaaTtbl NOKa3aH
Ha puc. 13 (cMm. 2-10 c. 06s10xkn). NH-
AYKUMOHHBIM aatymk (apoccens L1) pas-
MeLEH Ha nnaTte Takum obpasom, H4TOObI
nocnie COeANHEHUS HUXHEN N BepxHen
yacTel Koprnyca OH HaxoOownacs Ha paHee
BbIOPaHHOM MeCTe, PSAOM C 3neKkTpoMar-
HWTOM NPUBOAA CTPENOK Ha 6IM3KOM pac-
cTosiHun. KongeHcaTopbl C8—C10 pasme-
LeHbl noa, mukpocxemoi DD3.

Bup Ha pa3melleHve y3noB B Kopnyce
YyCTPOMCTBA Ha MOHTaX MoKasaH Ha
puc. 14 (cm. 2-10 c. o6a0xku). MNMocne
YCTAHOBKM 3JIEMEHTOB NMUTAHNS U NPOBEP-
K1 paboThbl YCTPOMCTBA NPUKIIENBAIOT LM-
depbnaT 4acoB 1 3aKPbIBAOT ANHAMUYE-
CKYIO FOJIOBKY N1aCTMaCCOBOW BCTaBKOM C
npeaBapuTenbHO MPOCBEPJIEHHBIMU OT-
BEPCTUAMN ANg BbIxoda 3Byka (puc. 15).
Ha 3aknoyutensHoM 3Ttane C MOMOLLbIO
cynepkies Ha uudepbnat npuknensaloT
3alnMTHOE CTEKN10, a Ha OHO Koprnyca —
naacTMaccoByto noacTasky (puc. 16).

PesynbTat npogenaHHon paboTbl —
3NEeKTPOHHO-MEXaHMYeCcke KBapLeBbIe
yacel, coobLliaiouie rosocoM Bpems
(c™m. puc. 1).
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HDopab6bortka LLMY

C NnporpamMmMHbIiMU PUNbTPpamMm

A. MAHKPATBEB, r. TawukeHT, Y36eKkucraH

cTaTbe onuceiBaeTcs gopaborka LIMY
Ha OCHOBe MPOrpamMMHOro aHanusa-
Topa cnekTtpa [1]. HAanOMHUM, 4TO NpPUH-
umn paboTbl 3TOr0 NPorpaMMHo-annapaT-
HOro komnnekca LMY 3akniovaeTtca B
CrekTpasbHOM aHannse My3blKajlbHOro

@ Nebulz

[ ]

L L]
- ]
] [ ]
] (]
[ ] =
] [
- L]
34 5

1, kb, kb3, kb, kbS, kil

, opl. optl, optd,

Puc. 1

CuUrHana B 3ajaHHbIX YaCTOTHbIX Ananaso-
Hax 1 dopMMPOBaHMN NPOMNOPLMOHAsb-
HbIX CUrHanoB ynpasneHus LUMM-kaHana-
MW NCNONIHUTENBHOIO YCTPOMCTBA.

Kak nporpammHag, Tak 1 annapartHas
4acTu npeTepnenn CyLeCTBEHHbIE U3Me-
HeHusa. HoBag Bepcus nony4mna HassaHue
Nebulizer Pro. OcHOBHblE €€ OTnn4nsa OT
npeablayLwen:

— nnata Arduino Nano 3ameHeHa Ha
Arduino Mega 2560;

— pobaBneHa nogaepxka oo 252 KoH-
TponnepoB cBeTOBbIX 3ddekToB ¢ bec-
nPoBOAHbIM nogktoyeHvem no Wi-Fi;

— yucno LWKNM-kanHanoB rpynn 4vac-
TOTHbIX AManas3oHOB YBENNYEHO C NATU 00
BOCbMU;

— YMCJIO0 YaCTOTHbIX KaHaNOoB yBENuye-
Ho ¢ 5 0o 50 ¢ nocneayoWwmm nx o6bLean-
HEHMEM B Amanas3oHbl M COOTBETCTBYIO-
MM CY>XXEHMEM Kaxaow nonocsl (¢ 4 Iy,
no 400 'y, npy BepxHeli YacToTe Ananaso-
Ha 20 kl'u);

— pobaBneHa GYHKUUSA NPOU3BOJIbHO-
ro rnepeksIto4eHns HaCTOTHbIX AMana3oHoB
no KaHanam;

— 4nucno BUT-KaHanoB YBENMYEHO OO0
TPEX (C pasgeneHnemM no Tuny yaapHbIX
MHCTPYMEHTOB);

— VWCKJIIOYEH OTAENbHbIN annapaTtHbIi
KaHan noacBeTKW, Tenepb 3Ty (PyHKUUIO
MOXET BbINONHATL Ntobon LLINM-kaHan ¢
HaCTPOWKOI YPOBHS MOACBETKN;

— peanusoBaH PexumMm aBTOaMynaumnn
CBEeTOBbIX 9D EKTOB;

— npegycMoTpeHa BO3MOXHOCTb Y-
paBfeHNsa MOLLHOW Harpy3kow (B TOM 4mcne
VHAOYKTUBHOM) B CETU NEPEMEHHOI0 TOKa;

— anpobrpoBaHa BO3MOXHOCTb yrnpaBs-
neHust nonynpoBoaHukoBbiMn RGB-na-
3epamu;

Ta6nuua 1
OnanasoH Yucno nonoc
YacToT, Ky B AManasoHe
0..04 1
0,4...0,8 1
08...1,2 1
1,2..2 2
2,0...3.2 3
3,2...4.8 4
4,8...9,6 12
9,6...20 26

— B MPOrpamMmmMHOM uHTepdelce pas-
[leNneHbl OKHa yrnpasneHus u Bu3yanuaa-
LMW, OKHO YrpaBneHus npmuBeaeHo K Knac-
cuyeckomy Buay "geka" C OTAesbHbIMU
perynatopaMmmn ypoBHS KaHanoB U KiaBu-
LamMu ynpasneHus;

— WU3MEHEH anroputMm CXaTtusg curHa-
JI0B 4aCTOTHbIX AManas3oHoB (C norapud-
MWYECKOIro Ha IMHENHbIN);

— peann3oBaHa BO3MOXHOCTb MUC-
nonb3oBaTb MAENINCTbI NOMNYASPHOro
nnenepa AIMP;

— peann3oBaHa BO3MOXHOCTb Ha-
CTPOWKW BHELLHEro Bnaa nHtepdenca.

PaccmoTpum unsmeHeHus 6Gonee pe-
TanbHO. B HOBOWV Bepcuu mcnonb3yeTcs

nnata Arduino Mega 2560, 4To N03BOINIO
3HAYUTENBHO YNYYLINTL SKCMyaTaLMOH-
Hble nmapameTpbl KOMMJekca u npeay-
CMOTPETb BO3MOXHOCTb JajibHENLIEro
pacwmpeHus. B yacTHocTh, yBenuunTb
yucno WKMM-kaHanoB rpynn 4acTOTHbIX
[1ana3oHoB 40 BOCbMU 1 BUT-KaHaNoB 4o
TPEX C onpeneneHvem knacca yaapHbIX
MHCTPYMeHTOB. O6LLEee YNCI0 NOrNYecKmx
KaHanoB — 12 (c y4éTOoM puTM-KaHana
LLNM).

Momumo Arduino Mega 2560, nogknio-
yaemoi no COM-nopTy, BBeAeHa He3aBu-
cumasl noggepxka no 252 mopynen
NodeMCU c¢ 6ecnpoBogHbIM MNOAKIOYEe-
Huem yepes Wi-Fi poytep n TpaHcnhauuen
nakeToB JaHHbIX No npotokony UDP.
Taknm 06pa3om, obuiee yncno dusmye-
CKuX KaHanoB MoxeT 6biTb 6onee 2500.
MopknioyeHne unu oTkIYeHre Nboro
N3 KOHTPOJIIEPOB, BKJIOYAs JIOKASIbHbIN,
He BAMsSeT Ha paboTocnocobHOCTb OC-
TasbHbIX.

Mpotokon UDP (User Datagram Proto-
col) [2] BbiOpaH ons nepenayn SaHHbIX N0
cnegylowmMm npuynHam. IOTO NPOCTOu
NpoTOKON nepefayn gentarpamm 6e3
npenBapuTENbHON OpraHn3auumn norunye-
CKOro kaHana, npeaoCTaBnsiowmin ObICT-
pblA, HO HErapPaHTUPOBAHHbIA TPAHCMOPT.
OH noppepxvBaeT B3aMMoOOeNCTBME
"0[MH CO MHOFMMUX™ 1 MO3TOMY HacTO NpU-
MeHsieTCs AN rpynmnoBOM U LLUMPOKOBE-
wartenoHon nepepaydn. UDP nogpasyme-
BaET, 4YTO NpoBepka oWnboK 1 ncnpasne-
HUe NMMBO He HYXHbI, TMOO0 A0KHBbI UCNO-
HATLCS B MPUJIOXEHUM, KaK B Clly4ae nepe-
La4n MyNbTUMEAUAHBIX AaHHbIX. YyBCTBU-
TeNbHbIE KO BPEMEHU MPUIOXEHUS YAaCTO
mncnonb3dytoT UDP, korga noteps nakeTosB
He npeacTaBnseT Gonbllylo Npobnemy.
Kpome TOro, ero npouie peanvM3oBaTtb
NPOrpaMmMHo.

C uenbio 6os1iee TOYHOM OpraHn3aunn
YaCTOTHbIX KaHanoB B COOTBETCTBMU C
KJ1aCCUYECKNMU NPUHLMNAMU ayanNoBU3Yy-
aNbHOrO BOCMPUATUS UX YMCIO AOBEOEHO
no 50 ¢ nocnegywowmm o6beguHEHNEM B
AnanasoHbl. Mpn ctaHaapTHOM BepxHen
BOCMNPOM3BOAMMOM HacToTe okono 20 kI,
LIMPUHA MNOMOChlI KaXAO0ro kaHana —
400 ly. Monocbl 06bEAUHEHBI B BOCEMb
4aCTOTHbIX Auana3oHoB (Tabn. 1).

Kpome Toro, peanusoBaHa ¢yHKUUSA
NPOU3BOJILHOIO BbIGOPA YACTOTHLIX Aua-
Na3oHOB ANs KAXA0ro kaHana. Mpu aTtom
KaHany MOXeT OblTb OnepaTtvBHO Ha3Ha-
YEHO HECKOJbKO YAaCTOTHbIX AMANa30HOB.

Bua okHa ynpasneHus nnenepa noka-
3aH Ha pumec. 1. 3pgecb NpuUCyTCTBYIOT
rpynna perynsaTopoB YPOBHEWN KaHasIOB
(Channels Gain) n perynitop rpoMKOCTU
(cnpaBa Hap, knasuLIen BOCNpou3Bene-
HUS), NMone CeneKkTopoB YaCTOT-KaHaIoOB
(Freq/Channel), cenektop COM-nopTa
(nop, aTMM nonem) 1 MHAMKaTop cratyca
nopTa (cnpasa OT cenekTopa), none BBO-
na uenesoro IP-agpeca (nog HUM), knac-
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cuyeckas oeka knaBull ynpaBieHus Tpe-
Kamu nnennmcTa n 06nacTb 0TobpaxKeHns
MeTa-AaHHbIX Tekyulero Tpeka (neBbli
HUXHWI Yron OkKHa).

KpaliHag nesas knasuwa B [eke CO
3HaA4ykOM "rnas” CAyXxuT AN BKIIKYEHUS
OkHa Bu3yanudauumun. lMNpu HaxaTMm Ha
HEE OTKpbIBAETCA HOBOE OKHO C Xapak-
TepHbIM WengepHoiM addekTom Nebula
(cM. puc. 1, 3agHUin NnaH). 9TO OKHO
npeaHa3HayvyeHo ans 0TobpaxkeHns yepes
NPOEKTOoP, NOAKYEHHbIN K K B KayecT-
BE [OOMOJSIHATENBHOIO YCTPOMCTBA BbIBO-
pa. Bbnarogapsa Ttakomy uHTepdercHoMy
PELLUEHNIO CYLLECTBEHHO pacLuMpsieTcs
pan, Bu3dyanbHblx 9ddEKTOB Npu Conpo-
BOXAEHUN MYy3bIKaJIbHbIX KOMMO3ULMIA U
NOSIBNSIETCS BO3MOXHOCTb pa3aeneHns
OKOH YNpaBfeHns u BU3yanmsaLmm.

JIHENHbI anropnTMm cxaTtusi 6onbLue
COOTBETCTBYET CBETOAMHAMUYECKMM Xa-
pakTepuCTMKamMm CBETOAMOLOB, YHEM paHee
MCMNOSIb3yeMbIN norapudmmnyecknii, KoTo-
pbI 60OMbLLE NOAXOANT AN NaMM HaKann-
BaHuA. [pn 3TOM cOoxpaHeHa AnHaMuye-
cKas KoppekLumsa ananasoHa KOMNpeccum.

PaccmoTpum kop, nmporpamMmel ynpas-
JIeHMs, OCHOBOI CO34aHus KOTOPOM mMo-
npexHemy cnyxuT IDE Processing 3 [3], a
ons 06paboTkn COBCTBEHHO 3BYKOBbIX
dannos Takxe UCNonb3yeTcsa bubnnorteka
Minim [4], ocHoBaHHas Ha JavaSound API.
AKTyanbHble BEPCUU BCEX HYXHbIX OMOG-
NINOTEK YCTaHaBAMBAIOT C MOMOLLLIO Me-
Heaxepa MakeToB, 4Yepe3 MYyHKT MEHI0
Sketch—Import library—Add library. Kopg
CHabXEH OOCTAaTOYHO NMOAPOOHLIMU KOM-
MEHTapusaMu, NO3TOMY B cTaTbe OyayT
OCBeLLEHbl TONIbKO MOMEHTHI, TpebyioLme
MNOSICHEHUI.

B Hauyane nporpammsbl (Nebulizer Pro.
pde) NpoucxoanT UMMNOPT HEOBXO0aUMbIX
knaccos ddf.minim.* n ddf.minim.
analysis.*, C NOMOLLbIO KOTOPbIX peanu-
30BaHbl GYHKUMKM ayguonnenepa, aHanum-
3aTopa cnekTpa, buT-geTekTopa 1 AoCTy-
na K MeTagaHHbIM. [1na obmMeHa faHHbIMU
no USB-uHTepdelicy noaknoyaeTcs
CTaHAapPTHbIV knacc processing.serial.*.
Bubnuoteka hypermedia.net.* o6Gec-
neymBaeT nogaepxky npotokona UDP, a
g4p_controls.* npenoctasnseT 60bLLON
HaboOp KOHTPOJIOB (BU3yaslbHbIX KOMMO-
HEHTOB ynpasneHus) ana Processing.

3aTeM co3[alTcs 9K3eMnNspbl Knac-
COB W HA3HAYaKTCHA NEPEMEHHbIE U KOH-
cTaHThl. B npouenype setup() nocne cos-
[aHNS KaHBbI MABHOMO OKHA C MOMOLLbIO
oneparopa size() nponcxoanT pasmeLle-
Hue KoHTponoB. CHavana dopmupyeTcs
MaTpuLa COOTBETCTBUSA YACTOTHbIX NMOJIOC
n kaHanos (rpynnel GToggle Group
onuuin GOption ¢ meHamn opg0—opg7
1n optO—opt7 cooteeTcTBEHHO). Pacno-
JIOXEHVE 3N1EMEHTOB B MaTpULLE NPOUCXO-
OUT NOCTPOYHO OT HYNIEBOrO 3NIEMEHTA A0
3nemMeHTa C UHAEKCOM, paBHbiM N_PWM_
CH B kaxpoin rpynne (faHHash KOHCTaHTa
no-npexHemy onpegenset yncno LWLNM-
KaHanoB). Kaxaomy aneMeHTy Ha3Ha4yaeT-
ca yHukanbHaa meTtka (tagNo), koTopas
CNyXuT gns ero ugeHtudukauum. C no-
mMoLubio dyHkumm setSelected() yctaHas-
NINBAETCS BblAENIEHHAs OnumMsa rpynnbsl No
ymonuyaHuio. icxogHoe 3anonHeHve mart-
puvLbl — OuaroHanbHoOe, T. €. N0 ymMonya-
HWIO NEPBOMY KaHasly COOTBETCTBYET nep-
Bblli AMana3oH 4acToT, BTOPOMY — BTOPOM
MT AO.

[anee OTpMCOBBLIBAIOTCH PErynsaTopbl
ypoBHa rpomkocTn (kb0O) n kaHanoB
(kb1—kb8), sensowmecs akzemnnapamm
knacca GKnob. Kaxpomy perynaropy
Takxe HasHa4vaeTcs meTka tagNo. Ligeta
3anueku (fill) n otpucosku (stroke) knac-
ca moguduumpoBaHbl B GKnob.java,
cTpoku 420, 421 n 429. [ins KOppEeKTHOM
pPaboThbl NPUNOXeHUss OOHOBNEHHbIN dain
GKnob.java nomkeH HaxoauTbCs B OOHOM
nanke c rmasHbIM dannom NnporpamMmel.

3arem nocnefoBaTenbHO MPOMCXOAMUT
YCT@HOBKA 3HA4YeHWS YPOBHENM N0 ymMonya-
HUWIO, ANaroHanbHOE 3arnoJjIHEHWE MacCu-
Ba MaTpULLbl COOTBETCTBUS YHaCTOT—KaHa-
1noB, 3arpyska ¢arina nnennucrta playlist.
m3u8. [lMpuHuun paboTbl njaerepa no
nnennucty u ¢popmat nnennmcra coxpa-
HeHbl. OgHaKko MNosBMIACk BO3MOXHOCTb
MCMNONb30BaTh MAEWINCTbI OT LUIMPOKO
pacnpocTpaHéHHoro nneviepa AIMP 6e3
Kakon-nmbo A0NONHUTENBHOM 0O6PabOTKU.
OTMEeTUM, 4TO Ans CO3aaHNs MNEeNINCToB
Heobxooumoro ¢opmara MOXHO Mo-
npexHemy npumMmeHaTb ytunuty Playlist
Generator [1] nubo dyHKUMIO 3KcnopTa
nneiinuctoB AIMP, nnbo coctaBnsiTb MX
BPY4YHYIO, pa3Mellas Ha KaxaoW CTpoKe
MOJIHLIN NYyTb K 3BYKOBOMY ¢danny B nNpu-
Bbl4HOM opmate Windows.

[anee no koay nporpammbl cnenyioT
co3pnaHne o6bekToB player ¢ 3arpyskom
nepsoro Tpeka, FFT, Out-pertekTopa u
obbekTa meta, 3arpyska GyHKUMN MONy-
yeHus cnucka AocTynHeix COM-nopTos,
OTPUCOBKM cenekTopa noprta (KOHTpon
knacca GDroplList), 3arpy3ka cTpokoBoi
nepemeHHon IP n3 danna data\config.cfg,
co3gaHme nogknodeHns UDP k nopty,
onpenensemomy koHctaHton UDP_PORT,
M VMHULMaNM3aums LUMPOKOBELLATENbHOM
nepenayn gaHHbIX C NMOMOLUBIO PYHKLMU
isBroadcast(). [TopT UDP MOXET 6bITb Bbl-
6paH B J,OCTATOYHOW CTEMEHN MPOU3BOJIb-
HO, OOHAKO Henb3s BblOMpaTb 3apes3ep-
BUpOBaHHble NopTel UDP: 15 — NETSTAT,
53 — DNS, 69 — TFTP, 137, 138 — cnyx-
6a umén NetBIOS, 161 — SMTP u He cne-
ayeT BbIGMpaTb MOPT, 3ape3epBMPOBaH-
HbI ONs CTaHOAPTHLIX CNyx6, paboTato-
wux no gpyrum npotokonam (HTTP 80,
8080, FTP 21, SSH 22 n gp.) bes kakux-
NGO orpaHNYeHnin MOXHO BblIOpaTb NOPT
B uHTepBane 49152—65535. Ha npaktun-
Ke, paxe ecnu yepe3 oanH Wi-Fi poytep
6yayT paboTtaTb ABE-TPU CMEXHbIX CUCTE-
Mbl (4TO camMo no cebe ManoBEPOSATHO),
BMOJIHE OO0CTaTO4YHO TPEX "AEeXYPHbIX”
3HayeHui 8888, 8000 nnm 1234, 06bIYHO
MCNOJIb3YyEMBbIX KaK TECTOBbIE.

Tvn nepepaBaeMblx AaHHbIX — 6aNTo-
BbIli, YTO KaK Henb3s Nydlle COOTBETCTBY-
€T BCTPOeHHOMY dopmaty obmMeHa OaH-
HbIMW B nporpamme. Bce cnyxebHble
coobLleHNss  BbIBOOATCS B KOHCOJb
Processing ¢ nomowpsio onepaTtopos
print/printin.

B uwmknuyeckm BbINOAHAEMOW Npo-
uenype draw() NnponsBOaUTCHA BbINOJHE-
HUe OCHOBHOro anroputma. Ecnu nnemn-
NINCT HaligeH n o6paboTaH, 3arpyxaioTcs
Bce dyHKuuM nneniepa. OCHOBHbIM MO-
MEHTOM $IBASIETCS MOJIyYeHME YPOBHEM
CUTHaNoB B KaXA0W U3 YaCTOTHbIX MONOC
nocpencTsoM npeobpasoBaHus dypbe,
BbIMNOJIHAEMOr0 Haj CYMMOM CUrHanoB
OBYX KaHanoB, C MNOMOLbIO DYHKLMN
fft.forward() n fft.getAvg(). Bropas on-
penensieT YACOo YaCTOTHbIX MOSIOC OAMHA-

KOBOW LUMPUHBI, HA KOTOpPbIe ByaeT pasne-
NEH BeCb Anana3oH. HanoMHum, 4To non-
HbIA YaCTOTHbIA AMana3oH onpenenseTcs
napameTtpom player.sampleRate() —
4aCTOTOW OUCKPEeTM3aunm no U3BECTHOMN
Teopeme HamnkeucTta. Tak, npu yacTtoTe
anckpetnsaumm 44100 My, makcumanbHas
wmpuHa cnektpa coctasut 22050 My, Ja-
lee CuUrHasnbl YaCTOTHbIX NONoc o6beau-
HSIOTCA B OMana3oHbl, U NMPOU3BOAUTCSA
Ha3HayeHne OuanasoHOB KaHanam Cco-
rnacHo matpuue. MNpu 3TOM ypOBEHb CUr-
Hana KOHKPETHOro 4YacTOTHOr O AmManasoHa
NMPUHUMAETCHA PaBHbIM MaKCUManbHOMY
YPOBHIO CUrHana BXOASLLMX B HErO NoJioc.

Tvn KOMNpPeccun CUrHanoB U3MEHEH
C norapm@dmMmny4eckoro Ha TNHENHbIN, Kak
6onee NoaxXonALLNN ANl CBETOANOAHbBIX
MCTOYHMKOB CBeTa. YToObl BEPHYTLCS K
norapmdpmMmnyeckon Komnpeccuun, [oc-
TAaTOYHO 3aKOMMEHTMPOBATb CTPOKY
ao[i] = ao[i]*pow(10, g[i+1]/20); n 3a-
MEHUTb €€ BbILLECTOSLLEN CTPOKOM Koaa.

JnHamMmmnyeckasa koppekums guanasoHa
1 HOPManu3aumsa 3Ha4YeHnn curHana npo-
MCXOOAT aHaNIOrM4HO NepBO BEPCUN NPo-
rpaMmbl. HopmManu3oBaHHbIE 3HAYEHUS
CUrHanoB B BMAe OalTOBbIX 3HAYEHU OT
—127 no 127 nepepatotcs yepe3s COM-nopt
Ha NIOKaNbHbIA UCNONHUTENbHBINA KOHTPOJI-
nep nocpeacTtsom onepatopa port.write()
1 nocnenoBaTefibHO 3aHOCATCS B MaccuB
naHHbix udpData[] ona nocnepywouwen
otnpaskn no UDP. CTpykTypa kagpa faH-
HbIX pacLUMpeHa B COOTBETCTBUU C YMC-
JIOM KaHasoB 1 NprBeAeHa B Tabn. 2.

3anucb mapkepa KOHLA kagpa B Mac-
cuB udpData[] He TpebyeTtcsa. OTnpaeka
no UDP Ha yoanéHHble KOHTPOAepbl Npo-
M3BOOMUTCA C NOMOLWbLIO onepartopa
udp.send(udpData, IP, UDP_PORT);.
3pecb cTpokoBas nepemeHHas IP onpe-
LensaeT CeTeBoOV aapec LEeNeBoro yCcTpom-
CTBa, 719 PACCHIIIKN B CErMEHTE CETU MO-
CNnegHWNn OKTeT A0JSIXeH ObiTb paBeH 255,
Hanpumep, IP="192.168.43.255".

BuTt-petektop B HOBOW BepcUM Ha-
CTPOEH Ha pasfeneHve TUMOB YAAPHbIX
nHcTpymMeHToB: Kick (6onbLuoii 6apabaH);
Snare (manbiin 6apabaH); Hat ("tapenka™).
Ona atoro cnyxat ¢yHkumn isKick(),
isSnare() v isHat(). MNpwv BoIAENEHUM CUr-
Hana onpenenéHHoOro MHCTPyMEeHTa B
COOTBETCTBYIOLLEM BaliTe kagpa nepena-
étrca 127, B oTcyrcTBme curHana — O.
CurHan nepeoro 6uTt-kaHana (6onbLioro
6apabaHa) NCnonb3yeTcs Takke B Ka4ecT-
BE OMOPHOr0 A1 BbIYMCIIEHUS PUTMUYE-
CKOM COCTaBnswwen n guHaMmmyeckom
KoMnpecuun. YiMcno nepegaBaemMblx LLEN-
nepy napameTpoB apkoctu nebulaCl]
COKpaLLLEHO A0 TPEX.

Curnanel Hanbonee MHOOPMATUBHBIX
YACTOTHbIX [AManasoHOB, Ha KOTOpble
06ObIYHO MPUXOAUTCA OCHOBHOM CMEKTP
curHana: 400...800 'y, n 0,8...1,2, 3,2...
4,8 kl'u. Ewé oamH "HacblWweHHbIN" gnana-
30H 0...400 Ny KOCBEHHO yHacTByeT B pop-
MUPOBaHUM LLENOEPHOro NnapameTpa time
Kak CUrHan pUTMUYECKOWN COCTABNSIIOLLIEN,
dopmMmpyemMon Ha OCHOBE curHasna nep-
BOro 6ut-kaHana. Na3nuwHee ysennyexHme
napameTpoB He oborallaet BuU3yasbHble
addeKTbI, HO MPUBOAUT K CHUXEHUIO NPO-
M3BOAMTENbHOCTM OTPUCOBKN. [Mpun xena-
HUM MOXHO U3MEHUTb AMana3oHbl YacToT,
COOTBETCTBYIOLIME NepeaBaemMbiM nNapa-
MeTpaMm, NMOCTaBUB B COOTBETCTBME 3ne-
MeHTam maccua nebulaC[0..2] apyrue



anemeHTbl Mmaccusa ao[0..7]. OnemeHTbI
3TOro MaccuBa cogepxat HOpManu3o-
BaHHble B uHTepBane 0...1 3HayeHus
aMnAnTyabl CUrHana KaHanos.

B 3aBeplieHne OCHOBHOro umkna
obpabaTbiBaeTCcs anroputM nepexoga kK
cnenyoLemMy Tpeky Nno OKOHYaHUIO Teky-
Lero, onpepensercs no3vums kypcopa, u
BbIBOOSATCA M300paxeHusi Ha KiaBuLLaX
LeKU, TEKCTOBbIE U MEeTa-AaHHbIE.

B nporpammy BXOoOouT psf OOMOSHU-
TeNbHbIX Npouenyp. ATo — 06paboTymKn
HaxaTuin Ha knasuwy "MbllKM” mouse
Pressed() u cobbiTnin knaBuaTypsbl
keyPressed(), handler'si nony4eHus
3HAYEHUI KOpPPEKUUM OT Perynatopos
YPOBHSA, BbiGOpa ONUMA COOTBETCTBUSA

4TOOblI MakCMMaNbHOE 3HAYEHME KOppeK-
LM YPOBHS 6bIno +14 ob (cBoncTBO 6UG-
nmoTtekn minim). 1na ocTanbHbIX peryns-
TOPOB BBOAATCS ABa pasHbiX KO3ahduum-
eHta KB_K1 n KB_K2 pna oGnactei
NONIOXUTENbHBIX M OTPULLATENbHbIX 3HAYe-
HWI yrna NoBOpPOTA, YTOObI NOAYHYUTL Xe-
NaeMyl0 KyCOYHO-10rapudmMmnyeckyo xa-
PaKTEPUCTUKY KOPPEKLMM C MakCcUmasb-
HbiM noabémom 10,5 nb. 3T KoadPpuun-
€HTbl MOryT OblTb M3MEHEHbl UCXOAsa U3
JINYHBIX MPEANOYTEHMIA MONb30oBaTens K
XapakTepuctmke n rmybvHe perynuposa-
HUSA YPOBHEN KaHaoB.

Tabnuua 2

AHanornyHo handler cobbiTuin cenek-
Topa Freq/Channel Ttakxe obwuin gns
BCex rpynn onuwnii. Ero anropntm paboTbl
MOXeT ObITb KpaTKO onucaH cneayowmm
obpasom. Kaxaomy kaHany mMoxeT ObiTb
Ha3HA4YeHO HECKOJIbKO AMana3oHOoB, HO
Kaxaplh amanas3oH MOXeT OblTb Ha3HaYeH
TONMbKO OAHOMY KaHany. locne kaxgoro
M3MEHEHUA HaxoOAT B MaTtpuue paHee
Ha3HaYeHHOe COOTBETCTBME [AHHOro
[Mana3oHa v yaansiioT ero. 3atem HasHa-
YaloT HOBOE COOTBETCTBME U COXPAHSIOT
matpuuy. OHa XpaHUTCA B ABYMEPHOM
maccuBe fchArr[][] ¢ uenbio ynobcTtsa

paboTtbl ¢ uHaekcamu. Mpn obpaboTke
3N1eMeHTOB MaTpuLbl (yoaneHue, nobdas-
JNleHne) npousBoamTCca €€ MOoCTpo4HOoe

KaHanoB 1 06paboTyMK COObLITUIA CENEKTO-
pa noptoB. A Takxe GYHKUMSA CO30aHusA
OkHa Bmn3dyanusaumn createWindows() co

Homep Banta

npeo6pa3oBaHne BO BPEMEHHbI CrUCOK
fchlList, Tak kak GyHKUMM onsa 06paboT-
Kn cnmckoB B Java ropasno 6onee pas-

csoum handler'om windowSetup(), hand-

BUTbIE, YeM ANt 06paboTKN MacCUBOB.

ler uMKIMYeCcKom OTPMCOBKM OKHA BU3ya-
nnzaumn windowDraw(), knacc 06paboT-

O6paboTyMK COObLITUI KnaBuaTypsbl
HECKOJbKO U3MeHEH. Kak 1 paHee, Haxa-

ynka 6ut-petektopa BeatListener n cep-
BucHaa ¢yHkuma nebulaResetTime().

TNSA Ha knasuwm "b" n "c" aktnemnpyot/
[eakTUBUPYIOT nepepadvy wengepy na-

MoapobHO paccmaTpmBaTb UX He Oyaem,
OTMETUM JINLLIb HECKOJ1bKO CYLLIECTBEHHbIX
MOMEHTOB peanin3aumnun.

pameTpoB time u nebulaC cooTteeTcT-
BEHHO. HaxaTne Ha knasuy "v" Bbi3bl-
BaeT OKHO BU3yanu3auuu wengepa. Ana

[na Bcex perynsatopoB MCMofb3yeTcs
obwmin handler. Takas BO3MOXHOCTb

3TOro MCMOJIb30BaHbl MeToAbl PaboThbl C
knaccom GWindow 6ubnuotekn g4p.

OCHOBaHa Ha OOMyLIeHUW, YTO B OOWH

B Kagpe OnucaHne
0 Bant apkoctn LWNM-kanana 1
1 Bait apkoctu LWWM-kaHana 2
N_PWM _CH — 1 BGant ﬂpntjc;% hL}IJlAChﬁKaHana
N PWM CH Bbant Gut-kaHana 1
N_PWM_CH +1 Bant Gut-kaHana 2

Pasmepbl OkHa onpeaensaoTCa KOHCTaH-

MOMEHT MOXET U3MEHATLCS MOJSIOKEHNE
TONIbKO OAHOrO perynatopa. ATO MO3BO-

N_PWM_CH + 2 BanT 6uT-kaHana 3

Tamn VIS_W, VIS_H (LUxB, nukc). Mpn
CO3[aHNUN OKHa BBOAMTCSA 3afepXka

NNNO CYLIECTBEHHO YMpOCTUTbL Kop,
MCMNoNb3ysa AN NOEHTUOUKALMN KOHTPO-
noB 3apaHHble MeTku tagNo. 3aBucu-

N_PWM_CH+3
- - KaHana

BalT ypoBHA cUrHana puTm-

50...1000 mc Ha 3arpy3ky Leigepa ne-
pen panbHenlyM BbIMNOJIHEHWEM MPO-
rpamMmbl. 3TO obecneymBaeT YHKLMS

MOCTb YPOBHS1 OT yrfia NOBOPOTa KOHTPO-
nos — norapudmuyeckad. nsa perynsaro-

GanT-MapKep KoHUa Kagpa

N_PWM_CH +4 (4mcno —128)

delay() B npouenype createWindows().
Yem BbiLle Npon3BOAMNTENBHOCTL rpadun-

pa rPOMKOCTM BBOAMTCS HOPMUPYIOLLNIA
k03pduumeHT KB_KO. OH nopobpaH Tak,

4Yeckoro apanTtepa, TEM 3TO 3HA4YeHue
MOXeT ObITb MeHblue. MNogbupatoT ero

I
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OMbITHLIM NYTEM MO CTAabUNBHON 3arpy3ke
wengepa npy Co3oaHNN OkHa. 3HayYeHne
no ymonyanuio — 500 mc.

[Mocne co3gaHuMsa okHa AOJKHA Mpo-
M3BOOUTLCS ero AnHamMumyeckasa nepepu-
coBka. B TpeTben CTpOKke OCHOBHOrO
uukna npu BKIKOYEHHOW BU3yanuaaumn
(korga nepemeHHas visOn uctuHHA) ons
aTon uenn BbI3bIBAETCH handler
windowDraw(). Ero ocHoBHOM dyHKUMeEN
SABNSETCA nepefada wengepy guHamuye-
CKMX NapaMeTpoB.

YctaHoBka 6ubnmnotekn hypermedia.
net.* BO3MOXHa TOJIbKO BPYYHYIO N3 apXu-
Ba [5] , KONNSA KOTOPOIro NPUIOXeHa K Npo-
rpamme. CoaepxumMoe apxvBa MoMeLLa-
etca B katanor C:\Users\%CurrentUser
%\Documents\Processing\libraries\
udp.

Mepengém K pacCMOTPEHMIO N3MEHE-
HU nporpammHon Yactn (NebulizerPro_
Mega.ino) ana NokKanbHOro UCNONMHUTEb-
HOro KoHTposnepa. lNporpamma co3gaHa B
IDE Arduino ons nnatel Arduino Mega 2560.
HasHauyeHne KOHCTaHT NoApPO6HO yka3aHo
B KOMMeHTapusax. 3aecb cnegyet obpa-
TUTb BHUMaHWE Ha YBENMYEeHue yucna
LLUNM 1 6ut-kaHanoB. OCHOBHbIE N3MEHEe-
HUSI B anroputMe CBA3aHbl C BBEAEHUEM
GYHKUMM aBTOBMYASALMN U peannus3aumm
NOACBETKU. PeX1M aBTOSMyYNSALMN O3HA-
yaeT nepexon, NCMOMHUTENbHOIO YCTPON-
CTBa K reHepaumm ClyyYamHbIX CBETOBbIX
adPeKTOB NpU AANTENbHOM OTCYTCTBUM
BXOOHOr0 curHana. [AnMtensHoCTb MHTep-
Bana OXwnaaHus onNpefensieTca KOHCTaH-
Ton SIM_WAIT (no ymonuyaHuio 180 c).
Kputepnem Hanuums curHana siBNsieTcs
cocTosiHue nepemeHHon rComplete,
KOTOpas NPUHUMAET UCTUHHOE COCTOSIHME
Kaxapli pa3 npu NosiBNEHNN BO BXOOHOM
nocnenoBaTeNnbHOCTM Mapkepa KOoHua
kaapa. @yHKuMKM ynpaBieHnsi BeIxogaMu u
3MyNaUMM BblAENEeHbl B OTAENbHbIE MPO-
uenypbl outputs() n1 emul(). Mpn Hop-
ManbHoW paboTe npoueaypa outputs()
BbIMOJIHAETCHA MO 3aBepLUEHUNIO 3anosiHe-
HUs kagpa. MonyyeHHble 3Ha4YeHUs KOad-
duuymenTa 3anonHeHna LLIMM 4acTOTHbIX
KaHanoB NoABeprawTCs JIMHENHON KOM-
npeccum ¢ nomoLubtlo GyHkuMn map() co
cagurom B guana3oH MIN_PWM_LED..
255. Napametp MIN_PWM_LED o6ecne-
ymBaeT "nogkan” WCTOYHUKOB CBeTa.
BxogHble OaHHble pUTM-KaHana nepeBo-
natcs B "obOpalléHHbli” ananas3oH 255..
MIN_PWM_OUT. ®doHoBas noaceeTtka
peanu3oBaHa Mnogavyen Ha  BbIXO4
AI_PIN[BCL_PIN_IDX] LUWNM-curHana ¢
yposHem BCL_PWM_OUT npwu paBeHCTBE
—127 (BxogHOe 3HayeHne —127 o3HavaeT
OTCYTCTBME BXOOHOIO CMrHana u cCoOoTBeT-
CTBYET MUHUMYMY BbIXOOHOIO CUrHana).
Ha Bbixoae puTM-kKaHana npu aTom Takxe
yCTaHaBnvBaeTca ypoBeHb 0. Ecnu Bxoga-
HOW curHan otcytcTeyeT 6onee SIM_WAIT
cekyHA, nepemeHHass noCon ycTaHaBnu-
BaeTCs B UCTUHHOE 3HAYEHNEe N Ha4YMHaEeT-
CA  UMKINYECKUIA BbI3OB MNpoueaypbl
emul(). BeinonHeHve Tena aTon npoueny-
Pbl MPOUCXOAUT CO CllyYaliHbIM UHTEpPBa-
nom SIM_INT1.. SIM_INT2, meHsiowmm-
Cs Kaxabli pa3 npu e€ BbizoBe. Maccus
BXOAHbIX AaHHbIX in[] 3anonHsaetcs cny-
YyariHbiMu Yyncnamu. Insa LUMM-kaHanos —
B AnanasoHe —127...127. Ona 6ut-kaHa-
N0B B f4eliky 3anuceisaetcs 0, ecnv ove-
penHoe cnyyanHoe YMcno YéTHoe, n 127 —
ecnm HevyéTHoe. JNUTenbHOCTb curHana

Ha BbIxogax OUT-kaHanoB (BCMbILLIEK) Or-
penensietca koHctaHton SIM_BIT (no
ymonyaHuio — 50 mc). Kaxaplli pas nocne
npouenypsl emul() BbiNONHAETCA NpPo-
uenypa outputs().

Ob6patnmMcsa K cxeme JlokanbHOro uc-
MONHUTENBLHOrO YCTPONCTBA (puc. 2). Ero
ocHoBoOW aBngetcd nnata Al. Tenepb Bbl-
XOOHblEe Kackapbl Kaxaoro kaHana MoryT
ObITb peann3oBaHbl B ABYX BapuaHTax ans
yNpaBneHns Harpy3kamum MNOCTOSIHHOIoO
WM NePEMEHHOro Toka. B nepBom cnyyae
KaCKaf, BbINOJIHEH, KaK U paHee, Ha 0OHOM
knoyesom KMOI-TpaH3ucTtope VT1. B
LLlenb CTOKOB TPAH3UCTOPOB OCHOBHbLIX U
OuT-kaHaNoOB BKJlOYEHA Harpyska —
nocnenoBaTesibHO COeAMHEHHbIE CBETO-
anoabl HL2—HL4 n TokoorpaHuumBato-
wun pesmctop R4. Harpyskon putm-ka-
Hana MOXET CNyXuTb 3neKkTpoasuratenb
M1 nnubo coneHoua, napannenbHO KOTO-
pomy crnegyeT BKAOYUTL anemeHTbl VD1,
C1 pna npepoTBpalleHnss BbIOPOCOB
obpaTHOro HanpsixeHus. CTabuANTPOH
VD2 ycTaHaBnMBaloT NMpu Heobxoaumoc-
TN, CAYXUT OH AN MOHUXEHUSA Hanpsixe-
HUA Ha OOMOTKE anekTpoasuraTens Ao
HOMWHANBHOIO 3HAYEHUS.

[na Harpyskm nepemMeHHoro Toka uc-
noNnb3ylTCH OBa BCTPEYHO-NOCnenoBsa-
TENbHO BKJIIOYEHHbIX TpaH3ncTopa VT3 un
VT4. Pe3uctopbl R12 1 R13 obecneumnBa-
I0T PABEHCTBO HaMNpPsXeHUA CTOK—MUCTOK
TpaH3ncTopoB. CUMMETPUYHbLIA Ccynpec-
cop VD3 n pemndupyowas uens R14C2
npeaHa3HayeHbl AN5 3aUmTbl OT UMMYbC-
HbIX MepeHanpsxeHuii nNpu paboTe Ha
VIHOYKTUBHYIO Harpy3Kky.

O06a y3na ynpaBneHust MoryT ObITb NOA-
KJIOYEHbI K JII0O0MY BbIXOLY KOHTpOIEpa
OJHOBPEMEHHO, KaK MoKa3aHo Ha puc. 2.

MonynpoBogHnKOBLIV Nnasep HLS Bknio-
YEH B Uenb cToka TpaHamctopa VT1 no-
cnepoBaTtenbHO € pe3nctopom R5, aHano-
MMYHO OCHOBHbIM LIENsIM CBETOM3NyyaTe-
neii. OHM NOK/IOYEHBI K BbIXO4AM BTOPOro
(R), TpeTbero (G) n wectoro (B) LUNM-ka-
HaNIOB N COOTBETCTBYIOT YK€ YNOMSIHYThIM
AnanasoHam yvactoT 400...800 Iy, 0,8...
1,2 n 3,2...4,8 kl'y. K kaxgomy Bbixooy
UMM nopknto4éH MHANKATOPHLIA CBETO-
avop (HL1), KoTopbli CAY>XUT A8 KOHTPO-
na paboTbl kaHana npu OTKOYEHHON
Harpyske.

Tenepb paccMOTPUM MpPOrpaMMHoOe
obecneyeHne yaanéHHbIX WUCMOJIHUTENb-
HbIX ycTponcTs (NebulizerPro.ino), Bbl-
NONHEHHbLIX Ha Moaynax NodeMCU v3.
OCHOBOI Takoro mMoaynsi ABASETCs KOHT-
ponnep ESP8266. 3Tn KOHTponnepsbl
MIMEIOT BCTPOEHHbIA MHTEPNPETATOP A3bl-
Ka nporpammMmpoBaHus Lua n nogaoepxky
npotokona Wi-Fi 802.11 b/g/n B pexxumax
Toyka JocTyna unm knmeHt. MNepsas oco-
6EeHHOCTb AN19 AaHHOro NpoekTa ocoboro
MHTEpeca He NpeACTaBNseT, a nogaepxka
Wi-Fi gaBnaetca UEHHbIM KayeCTBOM.
MpUATHEIM MOMEHTOM OKa3blBaeTCA Tak-
xe To, 4yto IDE Arduino moxeT b6bITb UC-
nonb30BaHa AJi9 BCEX 3TarnoB nporpam-
MupoaHuss NodeMCU [6]. Mpu aTom,
0[HaKO, 3aMeHSIeTCHA NPOLUMBKA MOAYNS,
HO B HaLLIeM Clly4ae 3TO HECYLLLECTBEHHO U
npu HeobXxoAMMOCTM NoJaaETCsa BOCCTa-
HOBJIEHUIO.

[Ona obecnevyeHnsi BO3MOXHOCTU pa-
60Tbl IDE Arduino ¢ NodeMCU B nepayto
oyepenp HeobxoauMo 3aliTm B MeHto "Ha-
cTponkn” n B none BeBoga "[onofHu-

TeNbHbIE CCbUIKM Oasi MeHemxkepa nnat”
seecTn URL: http://arduino.esp8266.
com/stable/package_esp8266com_
index.json (ons yno6ctea agpec MOXHO
CKOMUPOBAaTb U3 KOMMEHTAPUEB B UCXOL-
HOM daine). 3atem B MeHio "UHCTpy-
MeHTbI" 3axoamMm B "MeHepxep nnat” u
ycTaHaBnueaem ckpuntel ESP8266 by
ESP8266 Community akTyanbHO Bep-
cun.

Mocne atoro BbIGMpaem B MeHO "UH-
cTpyMeHTbI" NyHKT "Mnata NodeMCU 1.0
(ESP-12E Module)", BBOANM TEKCT NpO-
rpamMmbl, KOMMAWIMPYEM U 3arpyxaem B
nnarty. MNpu BO3HUMKHOBEHMM NpobGNeM B
X04e MepBOM 3arpy3ky HYXHO HaxaTb U
yoepxusaTtb kHonky Flash Ha nnate moay-
ns gnsa obHOBNEHWs NpoLLMBKKU. Ha npak-
TUKEe 3TO NOHAA00MNOCh TOJBKO Y OAHOro
aK3emMnngapa u3 Tpéx.

B nepBbIx CTpOKax Kkoga onpeaensioT-
cs1 koHCTaHThl STASSID (ID TO4YkM AoCTy-
na), STAPSK (naposib JocTtyna) u Homep
UDP-nopTta localPort, koTOpbIi OOMXeEH
COOTBETCTBOBAaTb HA3HAYEHHOMY B MpPO-
rpamMmme ynpasneHus.

HasHayeHne BbLIBOAOB MOAyns nNpuse-
neHo B Tabn. 3. Cnenyet yyecTb, 4TO
obpaweHne Kk noptaMm BBOAA—BbIBOOA
ESP8266 ocyLiecTBNsSeTCaS MMEHHO CO-
rMACHO UX HyMepauun NO BHYTPEHHel
cucteme GPIO. BaxHol 0COBEHHOCTLIO
pabotel ¢ NodeMCU, kotopass mano roe
onucaHa, aBnseTcs 10, 4To BbiBoAbl GPIO
9 1 10 LOCTYNHbI TONBKO AJ19 MHTepnpeTa-
Topa Lua, a B Arduino — nuwb GPIO 10 B
KayecTBe OMCKPETHOro Bxona. B ceasm ¢
3TUM BO3HUKAET BOMPOC C HepocTayen

Tabnuua 3
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§ —_
Kauan g E
(cbyHKumoHansHoe | X @5 GPIO
Ha3HaueHue) g 5
O =
2
LLIAM 1 ™ 1
LM 2 RX 3
WM 3 D8 15
LM 4 D7 13
WM 5 D6 12
WM 6 D5 14
wmm 7 D4 2
LM 8 D3 0
LWMM 9 (puTM-kaHan) D2 4
BuT-kaHan 1 DO 16
LM 10
(6but-kaHanbl 2, 3) D1 0

OJHOro AMCKPETHOrO BbIXOAA O1S peanu-
3auMmM MNOSIHOrO aHanora JIoKanbHOro
KOHTponnepa. oaToMy ObIIO NPUHATO
pelueHmne buTt-kaHanbl 2 n 3 06beANHUTL B
oauH kaHan LWM. CurHan ynpaBneHus
3TUM KaHanoMm GopmMUpyeTcs COrMacHo
anropuTMy, ONUCaHHOMY fanee. ATOT Xe
BbIXOZ, MCMONb3yeTCcsa AN NOACBETKA C
yposHem BCL_PWM_OUT.



VIMeHa 1 Ha3HayeHne KOHCTaHT Te Xe,
4TO W ANA NPOrpamMmMbl OKaNbHOrO KOHT-
ponnepa.

B npoueaype setup() ocoGeHHOCTbIO
ABNSETCH YyCTaHOBKa Ananas3oHa 1 4acTo-
Tol LUWM ¢ nomowpio ¢dyHkumin analog
WriteRange(255) 1 analogWriteFreq
(F_PWM). Mo ymonyaHuio 3TU 3Ha4yeHns
1023 'y 1 1000 'y, COOTBETCTBEHHO. MHUK-
unanusaumsa Wi-Fi ocyuwiectsnseTtcs one-
patopamu WiFi.mode(WIFI_STA) n WiFi.
begin(STASSID, STAPSK). OxwupaHue

HasHayeHne BbIBO4OB Moayna A1’
NodeMCU wn cnocob6 ero nogkntoyeHus
BMeCTO KOHTponnepa A1l nokasaHbl Ha
obLer NPUHUMNNANILHOM CXEME.

KoHCcTpyKumMsa ycTporcTBa nokasaHa
Ha puc. 3 Ha NpyMepe KOHTpoepa yaa-
NEHHOro ynpaefieHNS CO CHATOW KpbILl-
KOW. MicnonHuTenbHble ycTpoiicTBa 060mMx
TMNOB cobpaHbl B MI1aCTMaCCOBbIX KOPMy-
cax IP65 pasmepamm 110x110x65 mm. B
COCTaB KaxXAoW KOHCTPYKUUU BXOAAT
nnarta KOHTponnepa v ABe OTAefNbHble

MOHTaXHble nnatbl C

NOAK/IOYEHNS COMPOBOXAAeTCA U3Me-
HEHMEM YPOBHA Ha BblIXOA4e KaHana
BEATO_PIN c nepuogom 0,5 ¢ u, coot-

BETCTBEHHO, MWUraHMeM CBETOAMOLOB
3TOro kaHana. flocne ycnewHoro nogko-
YeHUa MUraHue NPeKpaLLaeTcs 1 BKIoYa-
eTcs noaceeTka Ha BoiBoge BEAT12_PIN
¢ ypoBHem BCL_PWM_OUT. Onepato-
pom Udp.begin(localPort) yctanasnu-
BaeTcsa ceccus npocnywmaHua UDP Ha
yKasaHHOM MNopTy.

Ecnn no ncrteveHum nutepsana CON_
WAIT nogk/io4eHne He YCTaHOBMEHO,
BKJIIOYAETCA PEXMM aBTOIMYNSALUN U YC-
TaHOBKa NepemMeHHol noCon B NCTUHHOE
3Ha4eHuve.

B OCHOBHOM LK€ MPU HANWYMK CBA3N
no UDP npoucxogaT noslydeHne gaHHbIX B
oydep packetBuffer n 3anonHeHne Bxoa-
HOro maccuea faHHblx in[]. B otcytcTtBme
CBA3W MPOUCXOOUT 3arnojiIHeHne 3TOoro
MaccuBa CNy4yalHbIMM 3HAYEHUSIMU aHa-
normvyHo npouenype emul() nokansHOro
KOHTponnepa. AnroputMm o6paboTkm BXoa-
HbIX O@HHbIX U HOPMMPOBAHUA CUTHANOB
ynpasfeHuUs aHanorn4yeH npouenype
outputs(), 3a wucknwyeHnem curHana
ynpaBneHnss 06beaMHEHHBIM KaHaNoM
BEAT12_PIN. B 3TOM kaHane yctaHaBan-
BaeTCs HernoJsiHasi APKOCTb NP NocTynne-
HUW CUrHana BTOPOro GuT-kaHana v non-
Has — ang TpeTbero 6uT-kaHana. Mpu cos-
nageHun CUrHanoB siPKOCTb ByaeT Makcu-
ManbHon. KoadpdnumeHT LUMM HenonHomn
APKOCTN  OMNpejenseTcss  KOHCTaHTOMU
BIT1_PWM_OUT.

TPAH3UCTOPHbLIMU KO-
YaMu 1 MOLLHBIMU pe3ncTopammn. MoHTax-
Hble nnaTbl UMeLoT war oTBepcTuii 0,1" 1
oauHakoBble pa3mepbl — 100x45 mm.
MeyaTHble nNnatbl He pa3pabaTbiBaNUCh.
HepasbEMHbIE COEOVHEHUSA BbINOAHEHbI
rméknum nposoaom MIT®P-0,12, pasb-
EMHblE — C MOMOLLbIO CTaHAAPTHBIX NPO-
BOJOB C KOHLEBbIMW pazbémamu BLS n3
komnnekTa gnsa Arduino. lNnara c TpaH3uc-
TOopaMn 3akpernjieHa Ha OHuLle Koprnyca
napanfnenbHo eMy C MNOMOLLbI0 TePMO-
knes. MNnata pe3ncTOpoB — Ha KpbILLKE
Kopnyca Haj, nnaTon KOMMyTaLmm ¢ NOMo-
Wb BUHTOBLIX coeamHeHuii M3. Mnata
KoHTponnepos Al (A1') 3akpenneHa Ha
AHVLLEe nnn 6OKOBOW CTeHke. NHamnkaTop-
Hble CBETOAMOAbI MOTYT ObITb PACnonoxe-
Hbl Ha KpbILKE KOpnyca Haz KOHTposne-
pPOM (B @aBTOPCKOM BapuUaHTe KOHCTPYKLUKN
OHW UCKJTOYEHDI).

Ons ynpaBneHuss puTtM-KaHanomM WUc-
nonb3ytoTtcs ob6a yana LLUNM (nepemeHHo-
ro W MOCTOSIHHOIO TOKa). OTO 00YCNOBIEHO
0COBEHHOCTSAMUN KOHCTPYKLUMN BbIXOAHbIX
onTunyecknx yctponcts (BOY). B aBtop-
ckoM BapuaHTe nepsoe BOY npeactas-
nset cobo HeoOUTaeMbll CTEKAHHbIN
aKkBapuym EMKOCTbIO 0kosio 20 N1 C BHyT-
peHHuMKn pasmepamn 450x170x300 mm
(LLUIXIM4B), Ha KpblLKe KOTOPOro, N3rotos-
JIEHHOW N3 NPO3pPayYHOro oprcrekna, pas-
MeLLEeHbl n3nyyarowme CBeToamonbl BCex
KaHanoB B TMPOU3BOJILHOM MNOPSAKE.
Pasmepsbl kpbiwkn — 500x200 mMm. Putm-
KaHan ynpasnsieT BO3AYyLWHbIM Bubpa-
LLMOHHBIM KOMMPECCOPOM, BbIXOAbl KOTO-

pOro NoAcoeAmMHeHbl K TPEM rMOKMM BO3-
AyLWHbIM pacnblnutenam anmHon 300 mm,
M30MHYTbIM W YJTOXEHHbIM Ha JHO aKkBapuy-
Ma nop, cnoem rpyHta. CMmeLLeHune LIBETOB
npoucxoauT Ha ny3blipbkax BO34yxa,
MHTEHCUBHOCTb MOTOKa KOTOPbIX 3aBUCUT
OT Temna My3blKasibHOro NpPou3BeaeHUs.
Pazmep ny3blpbkoB 3aBUCUT OT FyOUHbI
3aneraHusa pacnoinuTenen B rpyHTe. Ham-
6onee nHTepecHole addekTbl LBETOCME-
LeHna HabnoJaloTCs Ha KPYMHbIX My-
3blpbkax. JononHutenoHoro addekTa

MOXHO [06UTbCS, NpUMeHss dakTypHoe
VAN MATOBOE CTEKJI0 Pa3NMYHOM onTuye-
CKOM MNOTHOCTM wunm pobaensis B BOAY
pasnnyHbIe PACTBOPUMbIE U HEPACTBOPU-
Mble BellecTBa u npumecu. Cnenyet oT-
MEeTUTb, YTO MPWU TAaKOM peLleHun ans
Nnosy4eHnss ONTUMaNbHOro LIBETOCMeELLE-
HUSI MPOU3BOAUTENBLHOCTL KOMMpeccopa
[o/kHa OblTb AOCTAaTO4YHOM ANns o6paso-
BaHUS BO3QYLUHOMO MOTOKA BbICOKOM
MHTEHCUBHOCTMU.

Btopoe BOQY, paboTalouwee napan-
NEeNbHO C MepBbiM, CO34aHO Ha OCHOBE
nasepHbIX CBETOAMOAHbLIX U3nyvyaTenemn
pasHbIX UBETOB. JlasepHble n3nyyarenu
pasMeLLeHbl B KOpryce HOBOrOAHEn ur-
pyWwKkn — reHepaTtopa CBETOBbIX adpdek-
TOB C BPALLAKOLLMMCS FPaHEHBLIM NPO3pay-
HbIM KOJINAKOM, BbIMOAHAIOWNM DYHKLMIO
pacceuBatens (puc. 4—pwuc. 6). B opu-
TMHANbHOW KOHCTPYKLUMW 104, KOMMNakom
YCTaAHOB/EHbI CBETOAMOAbI PA3HOro CBe-
yeHus. B aBTOpckOM BapuaHTe 3Tu CBETO-
LMOAbl 3aMEHEHbI HA Na3epHble n3nyyaTe-
nn. Ix pasmewleHmne v BHELWHUI BUA OaH-
Horo BOY mMOXHO BuaeTb Ha pwuc. 4.
[MocepenuHe pacnosioxeH nasep 3eneHo-
ro ceedeHus. AnemeHTol VD1, VD2, R5 1
C1 pasmelleHbl HaBECHbIM MOHTaXOM
BHYTPW HUXHENM vacTu kopnyca BOY. Ansa
YBENIMYEHUS pacCenBaHus ny4en n ycune-
HUA BU3yanbHOro addekrta no BCcen BHYT-
PEHHEN NOBEPXHOCTW KOMMnaka pa3mMeLle-
Ha MNPOM3BONbLHO AedopMUpPOBaHHAsA
NleHTa K13 npo3padyHoro uennodaHa.
YnpaBneHve anekTpoaABUraTesieM nocTto-
AHHOrO TOKa, MPUBOAALLMM KOSINAK BO
BpalleHne, OCYLLECTBASETCA BTOPbIM

WINHOdIALE BYHTVLNINGLU

nJ-oipeJ@}nsuod :1l9ooduog
ni-olpei@iew :uaLeld wandy
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PAZIMO Ne 9, 2020

K/IIOYOM MOCTOSIHHOIO TOKA, MOAKMOYEH-
HbIM K BbIXOAY PUTM-kaHana. JladepHble
Jly4yn, paccemBaemble Ha HEPOBHOCTSAX
rpaHEHOM NOBEPXHOCTWN Konnaka u mnano-
Max JIEHTbI, CO34aI0T HEMOBTOPUMBbIV Kpa-
COYHbIN 3ddekT "nayTnHkn” nnn "nasep-
HOro gbima”.

B obwem cnydae, npu paspaboTke
KOHCTpPYKumn BOY pekoMeHayeTcs pyko-
BOACTBOBATbCH KJIACCUYECKMMU MPUHLN-
namu, U3noXeHHbIMun B [7].

MuTaHne NCNONHUTENBHBIX KOHTPONNE-
poB 060OMX TUMOB OCYLLECTBNSIETCA OT
OTAENbHbIX BHELUHUX NUCTOYHMKOB NUTaHUSA
HanpsxxeHnem 12 B ¢ onycTMMbIM TOKOM
Harpy3kn He MeHee 5 A Ha kax-
[0e YCTPOWCTRO.

Aetanu. MukpokoHTponnep
A1 — Arduino Mega 2560, A1 —
NodeMCU v3. TpaHaucTopsl VT1,
VT2 — IRL640, IRL530N (o 15 A
Ha kanan), IRL2910 (mo 48 A Ha
kaHan), IRL2505 (100 A), TpaH-
3uctopbl VT3, VT4 — KF7NGOP,
11N80C3 nnu aHanornyHele ¢ oo-
NYCTUMbIM HaNpPsXXeHNeM CTOK—
MUCTOK He MeHee 600 B. Hanps-
>XEHME NOJIHOrO OTKPbIBAHUS BCEX
NMPUMEHSIEMbIX KJTIOYEBbIX TpPaH-
31UCTOPOB AO0JXHO ObITb He Bonee |
2,5 B. lHaye npu HemnosnHom oT- |
KPbIBAHUM TPAH3UCTOPOB BO3-
HUKHYT NpPo6neMbl C ynpaBfieHun-
€M Harpys3koi, 0COOeHHO 3ené-
HbIMW Na3epHbIMU N3nyHaTensaMmmn
ona NodeMCU, Tak kak Hanpsixe-
Hue nor. 1 ESP8266 — okono 3 B.

B kayectBe anekTpogsurare-
nsa M1 MOXHO NPUMEHUTL ItOOOoM
KONIEKTOPHBIA  3NeKTpoABUra-
TeNb NOCTOSIHHOIO TOKa C HOMMU-
HaNbHbIM HaNPsSXXeHUeM NUTaHus
0o 12 B 1 HOMUHaNbHbIM TOKOM
20...100 mA. B opuruHane wuc-

NoJSIb30BaH LUTATHLIM ABUraTenb reHepa-
TOpa CBETOBbIX 3P DEKTOB C MAPKNPOBKON
MRO3, HOMUWHaNbHbIM HaNpPsSXeHnem
nutaHms 6 B v Tokom 25 MA. CTabunnTpoH
1N4735 ¢ HanpsixeHuem ctabunmnsaumm
6,2 B MOXHO 3aMeHUTb CTabuUINTPOHOM
1N4734 (5,6 B), 1N4736 (6,8 B) unu ote-
yectBeHHbIMM KC156A, KC162A, KC168A.
Tun ctabunutpoHa noadvpatoT no obec-
NeYeHno HOMUHAJNIbHOIO HanpPsXXeHUs Ha
obMOTKe aBuratenst npu NosHOCTbIO OT-
KPbITOM TpaH3uctope VT2. MakcumanbHO
[onyCTUMbIN TOk cTabunutpoHa VD2 non-
>X€H NpeBblllaTb HOMUHASbHbBIA TOK 3M1eK-
TpoaBuraTens He meHee 4em Ha 50 %.

Ta6bnuua 4
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LLIKMM 1 KpacHskii (660 HMm) ARPL-3W-EPL42 Red IR660 | 0,45 10
LM 2 KpacHkii (625 Hm) ARPL-3W-EPL42 Red 0,4 10
LM 3 OpaHxeBbif ARPL-3W-EPL42 Orange 0,35 12
LM 4 YKénTei ARPL-3W-EPL42 Yellow 0,55 82
WM 5 3enéHbln ARPL-3W-EPS45 Green 0,35 2,4
LM 6 CHHUI (465 HM) ARPL-3W-EPL40 Blue 0,7 2,7
WM 7 CuHuit (445 Hm) ARPL-3W-BCX45 Royal Blue | 0,5 3.9

. ARPL-3W-EPL42 Red
Wwimsg | Kpacksu isng:E)(ZGS wy| ARPLBW-EPSS Green | 0.4 | 62
ARPL-3W-EPL40 Blue

but-kanan 1 KpacHbiin (660 HMm) ARPL-3W-EPL42 Red IR660 | 0,45 10
But-kanan 2 OpaHxeBbin ARPL-3W-EPL42 Orange 0,35 12
But-kanan 3 CHHUIA (445 HM) ARPL-3W-BCX45 Royal Blue | 0,5 3.9

Cynpeccopbl VD3 — cuMMeTpuyHble
1.5KE400CA, 1X MOXHO 3aMeHUTb ABYMS
BCTPEYHO-MOCNEeA0BATENbHO BKIIIOYEHHbI-
Mn cynpeccopamu 1.5KE400A wnnn ye-
TblpbMs cTabunutpoHamu 1N5956, 13 ko-
TopbiX 06pasyloTcs napbl ¢ NocnenoBsa-
TeNbHbIM BKJ/IIOYEHUEM, @ Napbl 3aTeEM
BKJIIOYAIOTCA  BCTPEYHO-NapasfienibHo.
OpHako npu Takoih 3amMeHe crnepyet
Y4ecTb, 4TO ObICTPOAECTBNE CYynpecco-
POB MHOIO BbilLE U COCTaBNseT He 6onee
3 HC, cnepoBaTenbHO, OHM 06ecneynBailoT
6onee HalEXHYIO 3aLnTy.

Pesnctopbl R1—R3, R6—R13 — C2-23H
nnn MJT, R4, R5 — kepamMmuyeckue, npo-
BOJIOYHbIE LiemMeHTHble CR-L,
SQP, PRW mouwHocTblo 5 BT,
R14 — C2-33H wnu MNT.
YuynTtelBasg MMNYNbCHLIN pe-
XM paboThl, pe3nctopbl R4
1 RS Takxe gponyctmmo npwu-
MEHUTb MOLHOCTbIO 2 BT.
KoHnpeHcatop C1 — K10-176,
C2 — K73-17 Ha HOMWHanb-
Hoe HanpsixxeHne 630 B.

Ceetoamon HL1 — cBepxb-
SpKMA B KOpnycax amamet-
pPOM 5 MM CBeYEHUEM, BU3Y-
aNbHO NOAOOHBLIM LIBETY MOLLL-
HbIX OMOOOB 3TOro KaHana,
ceetoanoabl HL2—HL4 —
ARPL-3W [8] nnn aHanoruy-
Hbl€ MOLLHOCTbIO 3 BT 1 Mak-
CUMaJIbHBIM MNPSMbIM TOKOM He
MeHee 700 MA. KOHKpeTHble
TWUMNbl CBETOOVOAOB U MakKCu-
ManbHOe yCpeaHEHHOoe 3Hadve-
HWEe TOoKa Mo KaHanam npuee-
heHbl B Tabn. 4. Harpyskoi
kaHana LWWM 8 sasnsaetcsa
Lenoyka nocnenoBaTefibHO
BK/IIO4YEHHBIX CBETOANOA0B C
Pa3HbIM CBEYEHUEM.

MonynpoBoAHNKOBLIE na-
3epbl HL5 — AUCD [9] unun aHanoruyHble.
X OCHOBHbIE MApaMeTPbl 1 pEKOMEHaye-
MOe conpoTuBneHune peanctopa R5 npu-
BefeHbl B Tabn. 5 (B opurmnHane [9] napa-
MeTpbl 3eIEHOr0 U CUHEro Na3epoB nepe-
nyTaHbl).

Mpu HanaxueaHMUM HeoOXO0AUMO
nsberatb NPSIMOro nonagaHvus nasep-
HbIX Jlyyel B rnasa! 370 MOXeT Bbi3BaTb
BPEMEHHOE WM MOCTOSIHHOE YXYALUeHnEe
3peHns, BMIOTb A0 BO3HUKHOBEHUS KaTa-
pakTbl. icnonb3yemble nasepbl OTHOCATCA
K Il knaccy cornacHo n. 4.4. [10] unn 3A no
MeXxayHapoaHowm knaccupukaunn. Bbl-
XOOHOE M3Ny4eHne Takux Nna3epoB Npes-
CTaBASIET ONMACHOCTb NPY 00YYEHUU KOXN
WX a3 4yesloBeka KOJIMMUPOBAHHbLIM
nyy4kom. Anddy3Ho oTpaxEHHOE U3nyye-
Hue 6e30MacHO Kak Afs KOXu, Tak u ong
rna3. PekomeHayeTcs He nogaesaTb NUTa-
HUE Ha NasepHble N3Ny4yaTeny Npu CHATOM
konnake BOY. NMonapaHue B rnasa pacce-
SIHHBIX Jlyden, a TeMm 6onee BTOPUYHbIX,
OTPaXEHHbIX OT OKPYXaloLmx 0ObEKTOB,
OMaCHOCTU He NpeaCcTaBnseT.

HanaxuBaHue nokanbHOro v yaanéx-
HbIX KOHTPOJUJIEPOB aHANOMMYHO OMUCaH-
Homy B [1]. CHayana B koge nporpamMmmbl
ans Arduino Mega 2560 3akpbIBalOT KOM-
MEHTapMsIMM TENO0 OCHOBHOMO LMKNa
loop() 1 yaanaioT CUMBOJIbI KOMMEHTapU-
€B 13 CTPOK Koga B npoueaype setup(),
NOMeYeHHbIX KaK //HacTpovika Makc. TOKa.
Mpn aTom Ha Bcex Bbixogax LUMM n 6ut-
KaHanoB OyaeT yCTaHOB/EH YPOBEHb +5 B.



Ta6nuua 5

LiseT nanyuenun Mpamoe MakcumaneHbIi ConpotueneHune
(ANUHa BOMHBI, HanpsxeHue, | (HOMUHanNbHLIA) TOK,| peauctopa R5,
HM) B* MA** Om
KpacHbiin (650 Hm) 2,35 137 (100) 100
3enéHbii (532 HM) 1,75 400 (150, 250) 51
CuHuii (450 HM) 5,1 140 (100) 72

* PeanbHOE U3MEPEHHOE 3HauyeHWe Npu HOMWHaNbLHOM TOKe.
** [pW HOMUHANBHOM TOoKe obecnevnBaeTcs paBHan BU3yanbHas APKOCTb M3NYYeH s,

3anncbiBalOT CKETY B KOHTPOJINEP U noa-
6opkoi pesnctopa R4 B kaxaom kaHane
yCTaHaBAMBAIOT YyKa3aHHbI B Tabnuue
MakCcuMarbHbI TOK. Mpn 3TOM cBeYeHune
BCEX CBETOAMOLOB [OJIXKHO BOCMPUHU-
MaTbCs MPUMEPHO C OAMHAKOBOW €p-
KOCTbtO. [pn HEeob6xooMMOCTM eLé pas
nopbupatoT pesmctop R4, pykoBoacTtsy-
ACb CYOBLEKTMBHbLIMW MPEANOYTEHUSMU.
[anee 3akpbiBalOT KOMMEHTAPUEM CTPO-
KW //HacTporika Makc. Toka, OTKpbIBalOT
//HacTpovika MuH. Toka W nogbupaioT
3Ha4yeHne MIN_PWM_LED pna npume-
HEHHBIX UCTOYHNKOB CBETA MO OTCYTCTBUIO
CBEYEHMS Ha Nopore BUAMMOCTU A1 BCEX
kaHanos, 1 MIN_PWM_ OUT 3apatoT Mu-
HUMaJbHYIO CKOPOCTb NEPEMELLEHUNS TPpa-
dapeToB/popmoobpasoBaTenei.

BoccTaHaBnMBalOT NepBOHAYasIbHbIN
nopsaoK KOMMEHTapuMeB B npouenype
setup(). 3HayeHnem koHcTaHTbl BCL_
PWM_OUT ycTaHaBnMBalOT Xenaembli
ypoBeHb noacseTku. llocne aToro pac-
KOMMEHTUpPYIOT Teno uukna loop(), u
JIOKanbHbIA KOHTPONINIEP FOTOB K paboTe.

HanaxnBaHue kaxaoro yganéHHoro
KOHTPONSIEPA OT/INYAETCS TONBbKO TEM, YTO
npu HaACTPOIKE MakCUMANbHOrO U MUHN-
MaNbHOro TOKa MpeaBapuUTENbHO NpuU-
cBamBatoT koHcTaHTe CON_WAIT 3aBeno-
MO 60sbLLOE 3HAYeHNe, [OCTAaTOYHOE ON1s
NpoBeAEeHMA NpoLecca HanaxueaHus (0T
2000 c). CnepyeT Takxke BHYTpWU uUMKna
OXuAaaHus NOAKMYEHUs B npouenype
setup() 3akpbITb KOMMEHTAPMEM MNEPBYIO
CTPOKY W OTKPbITb CReayloLlyio 3a Hew,
4T06bI 3aPMKCUPOBATL NEPBLIN OUT-KaHan
BO BKJIIOYEHHOM COCTOSIHUM. 10 3aBepLue-
HUM  HanaxumBaHUs BOCCTaHaBAMBAIOT
nepBOHaYasbHbIM NOPSAOK KOMMEHTapu-
eB 1 3HavyeHne CON_WAIT.

[na HeKoTOpbIX TUMOB KONNEKTOPHBLIX
anekTpoaBuraTenen, BOSMOXHO, NpUAaeT-
cs nopobpatk yactoty LLUMM-koHTponne-
pa ESP8266 (napameTp F_PWM) B uHTEp-
Bane 20...400 My no ycTon4meomy ynpas-
NIEHVIO ABUraTeNeM.

Ecnn koHTponnep mcnonb3yetcs Ans
ynpasfiieHNsa Harpy3kon, NOAKIOHEHHOM K
CeTn MEepeMEHHOro Toka HanpsXeHnem
~230 B, cnegyet nMeTb B BuAy, YTO BCe
€ro 371eMeHTbl UMEIOT C Heli HenocpeacT-
BEHHYIO rafibBaHNYECKYI0 CBS3b, U MNpU
HanaxmnBaHUM YCTPONMCTBA cnenyeT Bbl-
NnoNHATL TpeboBaHUs 6Ge30MacHOCTH,
npenbsiBnsiemMble K paboTe C anekTpoycra-
HoBKamMu HanpsxeHrem go 1000 B.

BaXHbIM MOMEHTOM B HanaXuBaHUn
KOMMneKkca SBNSIeTCA MpaBuibHas ycTa-
HoBka napameTpa IP B ynpasnsioLLei npo-
rpamme-nnenepe B cpepne Processing,
NOCKONIbKY OH OTBEYaeT 3a YCTAaHOBKY
CBSA3U Mexay caMnM nnenepom n yaanéH-
HbIMW KOHTponnepamu. MNogknoume yn-
paensowmn MK K poyTepy (To4yke AOCTy-

na) Wi-Fi, yepes koTopblii 6yaeT nponcxo-
anTb nepegadva UDP-nakeToB, 3anyckatoT
B KOHconn komaHay ipconfig (Windows)
vnu ifconfig (Linux). OnpenensioTt agpec
IPv4, Ha3HayeHHbIn Hawewmy TK. Hanpu-
mMep, B Windows 310 6yaeTt B napamMmeTpax
ycTpoiictea "Apantep ©OecnpoBOOHOMN
nokanbHoOM ceTn. becnpoBogHoe ceTeBoe
coeanHeHne N". VIBMeHsI0T nocnegHuni
OKTET Ha 255 1 3anucbIBalOT NOSyYEHHOEe
3HayeHne B none BeBoaa uenesoro IP-af-
peca B CTPOKOBOM BUAe C pasgefieHnemM

Puc. 6

OKTETOB TOYKaMMN N HOXMUMalOT Ha KHOMKY
"CoxpaHuTb". 3anncb NPOU3BOAUTCH B
dann data\settings.cfg. MNpn ycnewHom
COXpaHeHn HaCTpoeK nopg nojiemM BBoga
KpaTKOBpEMEHHO MnoaABAAETCA Haanmcb
Saved. 3anucaHHoOe 3HayeHue npume-
HsAeTcs cpaay, 6e3 nepe3anycka nporpam-
Mbl, 1 ByOeT 3arpyxaTbCs Npu KaxkaoM eé
3anycke.

Ecnn B kayecTtBe TOYKU A0oCTyna uc-
nonb3yerca cMapTdoH unm nopobHoe
ycTpoincTBO Ha 6a3ze OC Android, HMKakmnx
AOMONHNUTENbHbLIX HAaCTPOEK, KaK rnpaBu-
no, He TpebyeTca. Onsa poytepa MoOXeT
noHagobuTbCA paspeLLnTb MapLLIpyTu3a-
umto UDP-npoTokona ans 6ecnpoBOAHO-
ro uwHtepdenca no 3agaHHOMY MNOPTY

UDP_PORT. Kak aT10 cpenaTb, 0ObI4HO
yKa3aHO B TEXHMYECKOM ONUCaHUU Ha KOH-
KPeTHOE YCTPOMCTBO.

>Kenaemble pasmepbl OKHa BU3yanusa-
umu Nebula, Hanpumep, Noa onpenenéx-
HO€ MPOEKLUMOHHOE YCTPOMCTBO, MOXHO
HacTpoMTb C TMOMOLLBID NapamMeTpoB
VIS_W n VIS_H. Cnenyet y4yecTb, 4TO yBE-
Nn4eHne pasMepoB KaHBbI Luergepa Cco-
NPOBOXAAeTCs POCTOM TpeboBaHUn K
NPOV3BOANTENbHOCTH rpaduyeckoro
apantepa lNK.

B 3aBepLueHne paccMOTPUM BO3MOX-
HOCTb HaCTPOWKW MNONb30BaTENLCKOIO
nHTepdenca nnenepa. HasHavyeHne napa-
MeTPOB yKa3aHO B NepeyHe KOHCTaHT Noa,
KOMMEHTapmeM //3Ha4eHnst CMeLLEHN 1
pa3MepoB 3/1EMEHTOB. Hanpumep, BHeL-
HUI BUA, PEryNaTOPOB MOXHO BUOOU3ME-
HATb C MOMOLLLbIO MapaMeTPOB:

KB_SIZE — pa3mep perynsitopa ypoB-
HS KaHana;

KBO_SIZE — pa3mep perynsaropa
rPOMKOCTN;

KB_TICKS — uncno MeTok Ha peryns-
TOopax;

KB_RANGO, KB_RANG1 — nonoxe-
HNE METOK Ha OKPY>XHOCTU.

N nog koMmMeHTapuem //napameTpsbl
pPerynaTopoB YPOBHS:

KB_GRIP — TonwmHa nuH1mn o6Boaxu,

KB_SENS — 4yBCTBUTENLHOCTb,

KB_EASY — TaKk Ha3blBaeMoe "CKOJib-
XeHue".

MNocnegHue pBa napameTpa onpene-
NAI0T NOBEAEHME perynaTtopa npu BO3-
LEeNCTBUM Ha Hero.

Kpome Toro, Kkak ykasaHo BhbILLE, MOX-
HO n3meHATb useta 3anmeku (fill) v nMHUK
obBogkun (stroke) knacca GKnob.java
(cTpokun 420—421, 429).
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NMpoaneHue cpoka cnyxosbl
TEepMOpPEerynatTopa aIneKTponauTthbl

K. CTEIMAHOB, r. Taranpor PocToBcko¥i 06J1.

ONbLIMHCTBO MPOCTENLLUX Harpesa-

TeNbHbIX MNPUOOPOB, TakUX Kak
KYXOHHblEe MNnUTbl, GOlNepbl, 3NEKTPO-
KOT/Nbl, TEMNOBEHTUNATOPbLI U AOpyrue,
COCTOSIT U3 HarpeBaTeNbHOro 3NEMEH-
Ta, TepmoperynaTopa (Tepmocrtara) Ha
OCHOBE OUMEeTaNINYECKUX KOHTAKTOB W
nHamkartopa. Npun BCen NpocToTe B 3KC-

pamMu n3mepeHne camon TemnepaTypbl
HEe NPOUCXounT.

lMpepnaraemoe ycTpONCTBO NO3BOAUT
CYLLECTBEHHO MPOAJINTL CPOK CIyXObl.
Ero cxema noka3aHa Ha pwuc. 1. [lo-
DONAET OH ANY BCEX Bblle NepeyncnieH-
HbIXx npubopoB. Kak BMOHO M3 CXEMBbI,
KOHTaKTbl TepMoperynaropa npu 3ambl-

6paTb TUPUCTOPbLI C OANHAKOBLIM TOKOM
OTKpbIBaHUA, NMpu 3TOM noadbupaeTcs
conpotusneHne pesuctopa R1 (ero
conpoTuerieHne MoxeT ObiTb oT 100 OMm
0o 20 kOwm), 4Tobbl 06a TMpUCTOpa Ha-
NEXHOo oTkpbiBanucbk. Peanctopel R2, R3
1 anoapl VD1, VD2 oGecneymBaioT 4YET-
Kyl0 paboTy TUPUCTOPOB M MOBbLILIAT

nayaTauumn U peMoHTe criabbim HaAEXHOCTb.

3BeH0MBanqu60q TepmMopery- Bbina g,)opaGOTaHa KYXOHHas
narop. Beuagy 6onblioi Mo- 0oHOKOM®DOpPOYHAsa 3N1IEeKTPO-
HocTn (mo 2 BT u Gonee) BnexTponnuTa nnuta DELTA D-761, nogBanb-
HarpeBaTeNbHOro 3fieMeHTa . Has 4acTb KOTOPOW CUIbHO
(H3) kommyTupyeTcs 6oJb- R2 pasorpeBaetcs. YTobbl 3TOT Ha-
WOV TOK, KoTopbiit MoxeT npe- YD1 Y 20 EK1 XP1 rpeB He BO3AEVCTBOBAN Ha Tep-
BbliwaTb 10 A. Tpuyém ansa | MOPEryNIATOP, €ro 3JIEMEHTHI
noggepxaHuns 3agaHHON TeM- K VS2 m pa3MeLLeHbl B CETEBOV BUJIKE, B
nepaTtypbl BKJIlOYEHUE U Bbl- R1* | . 2 KayeCTBe KOTOPOM MCNONb30BaH
knioyeHne HI npoucxooart 120 02H SK1 t° ™ KOPMyC 3apsiiHOro YCTPOWCTBa
4acTo, 4TO U NPUBOAUT K NOL- —‘ 5 oT MobunbHoro tenedoHa. Bece
ropaHuio (CropaHuio, 3anuna- coefMHeHNs BBMAY MNPOCTOThI
HUIO) KOHTAKTOB TepMopery- 7 CAeNlaHbl HABECHLIM MOHTaXOM,
natopa. MHorue paguoniobu- o VS1 TUPUCTOPbLI  YCTAHOBEHbI Ha
TEeNu npu BbiIXo4e U3 CTpOd VD2 | Ky202H UMNNUHOPpUYEeCcKmne TennooTBoabl
TepMoperynatopa 3aMeHsoT FiN ;0% BbiCOTOM 20 MM 1 AMamMeTpoMm
ero CUMUCTOPHLIMU WAU TU- VD1, VD2 1N4007 30 MM, KOTOpble 3aKpenneHsl Ha

PUCTOPHBLIMK perynaropamu
HanpsaxeHusa (ouMmepamu).

Ho noppepxuBaTb YCTaHOB-
JIEHHYIO MOLLHOCTb (Temnepa-

TYpy) OHM OynyT TONbKO MpuU CTabwusib-
HOM HanpsixeHun cetn 230 B (410 B
PoctoBckon 06nactv BO3MOXHO He
Be3/e), MOCKOJIbKY C TakMMU Perynsto-

KaHUM oTKpbIBalOT 06a Tupuctopa. Mpwu
3TOM MNPOXOASALLMNA Yepe3 KOHTaKTbl TOK
HEBENVK N OnpenenseTrca conpoTuene-
Huem pesuctopa R1. XenartenbHo nogo-

oTpe3ke  CTEeK/J0TEeKCToNuTa.

Mpn paboTe Kaxnaplii TUPUCTOP

paccenBaeT MOJSIOBUHY MOLLHO-

CT1, NOSTOMY TakuX TEMJIOOTBO-

0OB [OOCTAaTO4YHO ANS NAUThl
MouHocTblo oo 1 kBT. CoeauHeHne mex-
Ay BWIKOM U MAUTON BbIMOJIHEHO Camo-
OeNbHbIM LUHYPOM M3 ABYX MPOBOAOB
MyrB-T (MHOroxuneHeli) wnnu [B-3
(0OHOXUNbHBIN) 1x0,75. BHewHUA BUA,
YCTPOWNCTBA CO CHATOW KPbILLKOW Noka3aH
Ha puc. 2. TepmokoHTakT SK1 noagknio-
4éH Kk naMTe npoeogamu MITD-0,35,
nomMewéHHbiMu B MBX-TpybKy noaxons-
wero anametpa. OyeHb xopolwue pe-
3ynbTaTthl YCTPOMCTBO MOKasano u npu
MCNONb30BaHUN COBMECTHO C TEMJIOBEH-
Tunatopamu  "Henbta D-802/1" n
"PecaHTta TBC-2" mMoLHOCTbIO NO 2 KBT.
OT0 YCTPOMCTBO MOXHO CMOHTUPOBATb
Ha 3a[HEN CTeHKe 3TUX BEHTUIATOPOB,
npu 3TOM OHO 6OynetT 3dPeKTUBHO
oxnaxaaTbCa MOTOKOM Bo3ayxa. [lpu
HarpeBaTebHOM 3/1IEMEHTE MOLLHOCTbLIO
2 kBT n 6onee cnegyet NpyMeHUTL Ter-
NooTBOAblI 6ONbLLEro pasMepa, paccyu-
TaTb KOTOPbIE MOXHO MO MeTOoAMKeE,
M3n0XeHHoM B [1, 2]. HepocTaTkoMm yCT-
poncTBa ABNAeTCH co3pasaemMas nome-
xa, NpucyLlas BCEM TUPUCTOPHbLIM pery-
naropam.
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OBYXKOHTYPHbIN CYETUYUK
MOTO4YacoOB
Ha MUKPOKOHTpoOnepe

I.HIOXTUJIUH, r. Koepos Bnagumnpckoii 0611.|

pwn aKcnyaTauum HEKOTOPbIX TEXHU-

YECKN CNOXHbIX YCTPONCTB BOSHUKAET
HeobxoAMMOCTb NoAcYETa 0TpaboTaHHbIX
MM MOTO4YacoB, 4TOObI MO MNPOLUECTBUU
onpenenéHHoro uUx 4Ymcna NpoBeCTU C
3TUM YCTPOMCTBOM HEKOTOpble npodu-
naktnyeckue paboTbl, Hanpumep, 3ame-
HUTb Macno, MNOATAHYTb rarkn nam npose-
CTU TexXoOCnyXnBaHne cornacHo MHCTPYK-
unn. Mpegnaraembliii CHETYMK MOTOYACOB
(nanee c4é€TyMK) paspaboTaH AN OBYyX
MOTOreHepaTopoB MNEepPeMEHHOro Hanps-
xeHus 230 B pa3Ho MOLWHOCTM 1 BbINOJI-
HEH B NJacTMacCOBOM KOpryce OT ceTe-
BOIO aganTtepa Co BCTPOEHHOW BUJIKOM.

nogcyéTta spemeHn. Npn ogHOM nonoxe-
HUN NepeknioYaTens CY4ET BeAET NnepBbin
KOHTYp, NPV OPYroM MOJIOXEHUN — BTO-
poit. Taknum 06pa3om, MOXHO BECTU Mofa-
CYET MOTO4ACOB [IBYX Pa3HbIX YCTPOWCTB,
nepeHoCcs CYETHMK C OAHOMO Ha Apyroe, HO
rmaBHOE — He nepenyTaTb NoJIoXeHne ne-
peknioyatens. AKTUBHOCTb TOrO UAn Apy-
roro KOHTypa WMHOMUMPYETCA COOTBETCT-
BYIOLWMM CBeToAMoaoM. loacymTaHHble
MOTO4achl 0TOOpaxarTCa Ha CBETOAMOA-
HOM 4eTbIpEXpaspsaaHOM UHAMKATOPE,
MakcuManbHoe 3HadeHne — 9999, nocne
3TOro CHETYMK aBTOMATUYECKM cOpachiBa-
eTCs, U CHET HAYMHAEeTCH C Hyn4.

MpenycMOTpeH MpUHyAUTENbHbLIN COPOC
BPEMEHM B HOJIb HaXaTWEM Ha KHOMKY.
COpoc Npou3BOANTCS BO BKJIIOYEHHOM
COCTOSIHUM CYETYMKa, U cOpackiBaeTcs
BPEMsi TONbKO aKTMBHOro KoHTypa. Oc-
HOBOW CHETYMKA ABNAETCH MUKPOKOHTPOI1-
nep (MK) PIC16F876, a OTCY4ET TOYHOro
BPEMEHN B CYETYMKE OCYLLECTBNEH Ha
OJHOM N3 MUKPOCXEM peanbHOro BPEMEHMU
(RTC) — DS1302 unn DS1307. Kakyto n3
HUX MPUMEHUTb, PeLLaeT MNoJfib30BaTeNb,
nepenpowmnekn MK ana atoro He Tpeby-
€TCHl, NNLWb HE3HAYUTENIbHO OTAnYaeTCs
cxema. MK aBTOMartmuyecku onpegenser
TN CBETOAMOLHOrO MHAMKaTopa, C 06-
wmm aHogom (OA) nnn obwmm KaToaoM
(OK).

Cxema cuyéTtumka nokasaHa Ha puc. 1.
Mpu nopaye HanpsxeHns ~230 B Ha Bxofa,
moayns nutadna Al ctabunmanpoBaHHoOe
HanpsbxeHne +5 B ¢ ero Bbixoga 4epes
ovnopn VD1 noctynaeT Ha BbIBOA, NMUTAHUS
V2 HACOB peasnibHOro BpEMeHU — MUKPO-
cxembl DD1, BbiBOO nutaHua Vyg (Bbl-
oA, 20) MK DD2 u uepes pe3uctop R7 Ha
ero BbiBoa RA3. Yepes pe3ncTuBHbIN ae-
nntenb R2R3 HanpsixeHne + 3...3,4 B no-
cTynaeT Ha BbiBoa, RB5 MK DD2, 1 oH BOC-
NPVHUMAET 3TO HanpsxeHune kak nor. 1. O
Ha3Ha4YeHMN JTOro HanpsxeHus OyneT
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CYETUMK BCTABASIOT B OL4HY U3 BbIXOA-
HbIX PO3E€TOK MOTOreHepaTopa, 1 OH BEAET
noAcyYéT MOTO4YacoB BO Bpemsi paboThl
reHepartopa. pu ocTtaHOBKe Agurarens
HanpskeHve nagaeT A0 Hyns U MOACYET
BpeMeHu 3asepluaeTcs. [pu 3TOM CYET-
4MK 3arnOMUHAET NOC/ieiHEE BPEMS C TOY-
HOCTbIO [0 CEeKyHAbl, N MpU ClenyloLem
BKJIIOYEHUN TeHepaTopa OTCYET BPEMEHMU
HAYMHAETCSH C 3TOro 3HaYeHus. M Tak kax-
[oe cnepyiolee BknoyeHne. To xe camoe
MPOUCXOAUT U MPU BbIHUMAHUN €ro n3
PO3€eTKM, MOCKOJbKY BbIK/OYaTENb NUTa-
HUA He npenycMoTpeH. CYETumk mmeer
[Ba HE3aBUCUMbIX, CKaXeM TaK, KOHTypa

CuyéTumk nmeeT gga pexvma oTo- DD1 DS1307
OpaxeHnss BpemMeHn — dopmarsl 1 a
"YYy4yy." u "Y4:MM". B  pexume L X¥|RTC | Vee [g—— = K+ C1
"Y44Y." oTtobpaxaroTcs TOJSIbKO Yachkl U 241 o SCKg— ™ KRB0
MUraloLLas OauH pas B cekyHay aeuu- 32788TU| 2|., ég’% 4 o Eggg
MasbHas To4Ka KpavHe NpaBoro 3Haka.

B pexume "44:MM" yacbl cmeLaoTcs
B/IEBO Ha [Ba 3HaKa, COTHU W TbICA4YMU
4acoB MepecTaloT ObiTb BUAOHbLI, XOTS
Mno-npexHemMy OTCYUTLIBAIOTCH U CO-
XpaHsatoTCca B namMaTtu. [se npasble umdpbl
npeBpaLLatnTCa B MUHYTHI, @ MEXAY MUHY-
TaMn 1 4HacaMn MNOSIBASETCA Muraiwollee
nsoeto4due. lNepeknoyeHne mexay pexu-
MaMM MPOUCXOOUT HaXaTUEM Ha KHOMKY.

Puc. 2

ckasaHo ganee. locne nocTynneHus nu-
TaloLlero HanpsXeHnsa 0o Havyana oTCcYETa
BpemeHn MK BblaepxusaeT naysy B 1 C,
KoTOpas Heobxoauma Ans NpefoTBpaLle-
HUS BAMAHUA apebe3ra KOHTAKTOB Mpwu
NOAK/NIOYEHNN CHETHMKA B PO3ETKY.
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Hanee MK onpegenser, kakas n3 Muk-
pocxem RTC ncnonb3oBaHa B YCTPOWCTBE.
B cxeme Ha puc. 1 nokasaHo nogkno4e-
Hue mukpocxembl DS1302, a Ha puc. 2 —
cxema noaKNoyYeHnsa MUKPOCXEMbl
DS1307. 3aecb no6aBfneH TOIbKO pe3nc-
Top R16, kBapueBbli pe3oHaTop ZQ1
OCTaEéTCH TOT Xe.

OnpepeneHne npoucxoguT cneayto-
wum obpasom. BeiBog RB2 Bknouaetcs
Kak BX0O[, U K HEMY NMPOrpaMMHO NOAKIIO-
4yaeTCs BHYTPEHHUM NOoATArnBaloLWnn
pesncTop, Co34aBast Ha 3TOM BbIBOAE YPO-
BeHb nor. 1. Ecnu noagknioyeHa MUkKpocxe-
ma DS1302, ypoBeHb nor. 1 He n3ameHseT-
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ca n MK 3anucbiBaeT B KOHTPOJIbHbIN
6uT 1, a BbIBOA RB2 nocne atoro nepe-
KoyaeTcs Kak Bbixod,. Ecnv nogknioueHa
Mukpocxema DS1307, 3a c4éT pe3ucTopa
R16 Ha BbiBOoge RB2 dopmupyetcs ypo-
BeHb Jior. 0, MOCKONbKY €ero NneBbii MO
CXeMe BbIBOL, COEAMHEH C 0OLLMM NPOBO-
[OM, a COMpPOTUBJIEHME 3TOr0 pes3ncTopa
Ha NOPSALOK MeHbLle COMNPOTUBNEHUSN
BHYTPEHHEro MOATANMBAIOLLEro pPe3ncTo-
pa. Tenepb B KOHTPOSbHbIA 6UT OyneT

3anucaH 0. B 3aBUCMMOCTM OT COCTOSIHUS
KOHTPOJIbHOro 6uTa 1 NPONCXoanT BbIGOP
obmeHa mexnay mukpocxemoirt DD1 n MK
DD2. Ecnu cny4aiiHO oCcTaBUTb Pe3ncTop
R16 ¢ mukpocxemoii DS1302, cuéTumk
BeAET cebs HenpeackasyemMo, HO B 9TOM
cnyyae 9TOT pe3nctop obecneymBaeT
3awmnTy oT K3, koraa BblBOJ, MUKPOCXEMbI
DD1 B npouecce paboTbl NPOrpaMMHO
noakoyaeTcs K naocy nutaHusa. bata-
periHoe nuTaHue B Mukpocxemax RTC He
MCNOJIb30BAHO.

Hanee MK Bknio4aeT anroputm onpe-
LeneHnss Tuna Mcnoib3yeMoro CBEeTO-
avnoaHoro nHaukatopa HG1 ¢ OA nnn OK.

+5B
R7 [
a3k 7
DD2 R8-R15  HG1
i Rcol 27X T4 ol
I RC1i — ! b I~ A :
I €:(0 | B g NN - LI NTD O
| RC3) NS 'd g 1
I RCA = o Br 1|
| Rosl Pt
i IRCE, = Tg 11
| RS e Ty
[ S
l RA3! Mepsblit paspag HG1
! 1

Puc. 6!

Anropntm paboTtaeT cneayiowmm obpa-
30M. MK nepekntouaeTt BbiBogbl RCO—
RC7, dopmMumpys Ha HUX ypoBeHb Jior. 0, a K
BbiBOAY RA3 nopknoyaeT BXOA BHYTPEH-
Hero AUTM. MNpn atoMm npoucxoanTt name-
pPEHVE HanpsXeHus, MOCTynaloLero Ha
Bxog, AU yepes3 pgenutenb HanpsiXkeHus,
roe BepXHUM MjeyoM SIBASETCS pe3nucTop
R7, a HWXHUM — COnpOTUBAEHME rpynnbl
13 BOCbMW CBETOAMOOOB MEPBOr0 3Haka
VMHAMKaTOpa U racsawmx pesmcropos R8—

X 00:

R15. Bcé a1o oTobpaxeHO Ha puc. 3 un
puc. 4, Ha KOTOPbIX NOKa3aH NepBbli pas-
paa vHankatopa HG1 ¢ OA n ¢ OK. MNoHAT-
HO, 4TO HanpsikeHne Ha RA3 B 3Tux OBYyX
cnyyasx 6yoeT cunbHO oTanyartbes. B cny-
yae ¢ OK ob6paTHOe conpoTusneHne rpyn-
Nbl CBETOANOA0B MHOro 60Jblue COomnpo-
TMBNeHnsa pesucrtopa R7, n HanpsxeHne
Ha BbiBOAe RA3 — 6onee 2,5 B (nonosuHa
OT HanpskeHus nutaHma). B cnydae ¢ OA
npPsIMOe COMNPOTUBNIEHME TPYNMbl CBETO-
anonoe u peanctopoe R8—R15 mMHoro
MeHbLLEe ConpoTuBeHusa pesnctopa R7, n
HanpsbkeHve Ha BbiBoge RA3 — meHee
2,5 B. OecatnbutHoin ALIM cpaBHuBaeT
HanpsxeHue Ha BbiBoae RA3 ¢ nofioBMHOMN
3HayeHMs CBOero AwanasoHa AUCKpeT-
HocTu (0....1023), T. e. ¢ 512, uTO cooTBET-
ctByeT 2,5 B. Ecnu HanpsixeHne MeHbLue,
NPUHUMAETCS peLleHne — NOAKITIOYEH UH-
aukatop ¢ OA, ecnu 6onee — ¢ OK. KoHT-
POJIbHBLIN OUT B NporpaMme npuHMMaeT
COOTBETCTBEHHO 3HavyeHue 1 nnum 0, BbiBOS,
RA3 nepeknoyaeTcs Ha BbIXOA, W 3aTEM
nporpamma GoOpMUPYET CUrHaNbl Anas
mHamkatopa HG1 B 3aBucumocTu OT
3Ha4YeHus 3Toro 6uTa.

Hanee MK npoBogmuT TECT Ha LENoCT-
HOCTb BCEX CBETOAVOLOB B MHAMKATOPE,
OH 3aXuUraeT Ha 2 C YeTbipe BOCbMEPKN 1
ABOeTo4YMe 1 nNoTtom ymtaet 3 EEPROM
npeablaoyliee COXpaHEHHOEe BpeMs OQHO-
ro u3 koHTypos B Buge "4444:MM:CC" B
3aBMCUMMOCTU OT MOJIOXEHUS BbIK/OHaTe-
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~_CBPOC ® M

na SA1. MNpun pasoOMKHYTbIX KOHTaKTax
3TOro Bbik/to4aTens Ha BoiBoge RB2 6na-
rogapsi BHyTPEHHEMY MNOATArMBaoLLEMY
pe3ncTopy cospaértca nor. 1, 3axuraercs
ceetoauon HL2, n yntaetcsa Bpems nep-
BOr0 KOHTypa. [pun 3aMKHYTbIX KOHTaKTax
BblkoyaTenss SA1 Ha RB2 dopmupyeTcs
nor. 0, 3axwuraetrca csetogmopn HL1 un
NOACYUTLIBAETCHA BPEMSI BTOPOrO KOHTY-
pa. MaHunynaumsa BbikO4YaTenem BO
BpeMs paboTbl CYETYMKA HUYEro He



MeHsieT. [o-npexHemMy 6yaeT CBETUTbCS
TOT Xe, 4TO 1 CHayana, ceeToanon, a npu
BbIHMAHUM U3 PO3ETKM CYHETYMK OyneTr
COXpaHATb BpeMS KOHTypa, COOTBeT-
cTBylOWEro BbikaoyaTtento SA1 npu
BKJIIOYEHUM CYETYMKA. Tak peann3oBaHa
3awmTa OT C/y4alHOro nepekioyeHns
Bbikntoyatensa SA1 Bo Bpemsa paboTbl
ycTpowncTBa. lNepeknoyaTb 9TOT BbIK/IO-
yaTenb MOXHO TOJIbKO BO BPEMS OTCYT-
CTBUSA MUTaHUA CYETYMKA. To ecTb no-
pPAaoOK paboThl TAaKOW — BbIHYJI, MEPEKIIO-
yun, BctaBwun. CuymtaHHoe nu3 EEPROM
MK Bpems ogHOKpaTHO NepenncoiBaeTcs
B €ro onepaTuBHYIO NamMsaTb, NOCNAE 4Yero
NPOUCXOANT OanbHENLLNIA CYHET BPEMEHN.
Bce nepeuvcneHHble NpoBepku npo-
NCXOOAT KaxAblhi pa3 npu BKIKOYEHUN
CYETYMKA, MO3TOMY B NepepbiBax BO3MOX-
Ha 3aMmeHa Mukpocxembl RTC ¢ DS1302 Ha
DS1307, n HaobopoT, nnu nHamkaropa ¢
OA Ha OK, n HaobopoT, 6e3 notepu noa-
CYMTAHHOr 0 BpemeHu B namatn MK.
Tenepb, Noka Ha CYETYMK MocTynaeT
nuTaloLLLee HaNpsxXeHne, MAET MHAMKALMS
BPEMEHN B OOHOM U3 BbIOPAHHBLIX PEXU-
MoB — "Y4Y44Y." (pmc. 5) nam "HY4:MM"
(puc. 6), nepeknoyeHne Mexay KOTopbl-
MW MPOUCXOOUT KPATKOBPEMEHHbLIM (He
6onee 0,5 c) HaxaTnem Ha kHonky SB1. B
CYETYMKE MPenyCMOTPEH MPUHYAUTESb-
HbIA cOpoc HabexaBLlero BpemMeHu. [ns
3TOr0 HYXXHO HaXaTb M yAep>XnBaTb KHOMKY
SB1, noka Ha MHOMKATOpPE He MosiBUTCS

\Puc. 7

Hagnucb "BPOC" (puc. 7), nocne 4ero
OTMNYCTUTb KHOMKY. Bpemsi akTMBHOro KOH-
Typa 1 nokasaHusi CH4ETUYMKA OOHYNSAIOTCS,
1 OTCYET Ha4MHaeTcH cHavana. Ecnnynep-
XunBaTb KHOMKY SB1 n nocne nossneHus
Hagnucu "BPOC", Haanucb CTaHOBUTCS
MUraroLlen, noka yoepxmBaeTcs KHOMKa,
OTNYCTUTb KOTOPYIO MOXHO Tenepb B Ni0-
6011 MOMEHT.

lMocne nponagaHnsa NepemMeHHoro Ha-
npsxenuns 220 B Ha Bxoae moayns nuta-
Hu1sa A1, a BCnep 3a HUM 1 HanpsixxeHns 5 B
Ha ero Bbixoge MK gomxeH ycneTb 3anu-
caTb nocnegHne JaHHble B CBOIO 3HEPro-

He3aBucumyto namaTe EEPROM. Jlor. 1 Ha
BbiBOAe RB5, chopmumposaHHasa penute-
nem R2R3, aensetca gna MK curHanom k
Hayany oTc4yETa BPEMEHN U UHAMKALU, U
3TO NpoJosKaeTcs, noka nor. 1 coxpaHs-
etcs. Ytobbl MK Havan 3anuck nocnegHe-
ro 3Ha4YeHWss 4acoB, MUHYT U CEKyHO B
EEPROM, Ha BbiBoge RB5 pomxeH no-
asuTbes nor. 0.

lMocne nponagaHnsa HanpsikeHus Ha
BxoAe moayna nutaHua Al BbIXOAHOM
CMIaXMBaAKOLWNIA KOHAEHCATOP BHYTpPU
HEro HauymHaeT paspsxarbcs 4epes
pe3ucTtopbl R1—R3, a Takxe yepes omon,
VD1 n peanctop R4. KongeHcaTtop C1 He
MOXET paspsXaTbCs TONIbKO Yepes pesu-
ctopbl R1—R3. MNMpwu ykazaHHbIX HOMUHA-
nax 971eMeHTOB pa3psaka KoHAeHcaTopa
BHYTPM Moayns nutaHua A1 npoucxoaut
ObICTpEE, YeM pa3pskaeTcs KOHOeHca-
TOp C1.

Korga HanpsixxeHue Ha BbiBoge RB5 MK
CTaHeT COOTBETCTBOBATb YPOBHIO nor. 0,
cam MK eLé nutaeTcs OT KoHOeHcaTopa
C1 u ycnesaet 3anucatb B EEPROM no-
cnegHee 3HaveHve BpemMeHu. Kak Tonbko
3TO NPOU30LLINO, BbINOSHEHNE NPOrPaMMBbl
npekpawaetcsa. Cneaylolulee noakoye-
HUE CHETYMKA OOMKHO COCTOATLCS HE Me-
Hee yeM 4depesd 20 ¢ nocne npeabiayLLero
BbIK/IIOYEHUS, 4TOObI AaTb KOHOEHcaTopy
C1 NoNHOCTbIO Pas3psauTbCsa U OYUCTUTL
onepatueHyto namatb MK. K BeiBogy RB5S
nporpaMMHO NOAKIIOYEH BHYTPEHHUN
noaoTarnBalOWmMn
pes3ncTop, COnpPoTUB-
NleHne KOTOpOoro Ha
nopsiaok 6onblue pe-
3uctopa R3. Bmecte
OHWN 00pasyloT aenu-
TeNb  HanNpsXeHus,
roe R3 n co3paért Ha
RB5 nor. 0 B MOMEHT,
korga MK ewg 3anun-
TaH  HanpsiXeHnem
paspsaaku C1. Hanpsi-
xeHwne 3...3,4 B ¢ BbI-
xopa penutens R2R3
crneunanbHo Nopo-
OpaHO MeHblue Ha-
NPSXXEHUs NUTaHuS,
HO eweé B npegenax
YPOBHSA JiOT. 1, 4TOOLI
YCKOPUTb MNOSIBAEHNE
nor. 0 npu nponapga-
HUW NUTaHUS.

HomuHanbl pe-
3uctopos R1, R2, R4
n koHpeHcatopa C1
noabupanuce akcne-
PVYMEHTANIbHO U MO-
rytT ObITb HEMHOro
LPYrMMU, MOCKOJbKY
Hen3BecTHa EMKOCTb
crnaxmBaiwuwero
KOHAEHCcaTopa BHYTPU MOAYNS NMUTaAHUSA
A1, BaXXHO TONbKO OCYLLLECTBUTb rapaHTun-
POBAHHYIO 3anNUCb NOCNEAHEr0 3HAYEHUS
BpemeHn B EEPROM po oTtknoyeHus
CYéTuymka. He cTtomT ymeHblaTb COMpo-
TuBneHne pesuctopa R1 ana 6Gonee
ObICTPOV Pa3PSAAKN CrNAXUBAOLLLErO KOH-
neHcartopa B 6/10ke NuTaHus, Tak Kak no-
TpebnsiemMbll TOK CHETYMKA B LLESIOM YyBE-
nnmynTcs.

KBapueBbii pe3oHaTop ZQ1 3apaér
yacToTy 32768 'y TakTOBOro reHeparopa
Mukpocxembl DD1, a pe3oHatop ZQ2 wu
KoHaeHcaTtopbl C3 n C4 3agaloT 4acToTy

4 MI'y, TakTOBOro reHepatopa MK DD2.
KonpeHcatop C2 — nomexonopasnsio-
WA, NPU MOHTaXE €ero yCcTaHaBIMBAIOT
KaKk MOXHO 6nmxe K BbIBO4AM MUTaHUSA
Mmukpocxem DD1 n DD2. Pesuctop R5
noaaéT yposeHb Jior. 1 Ha BbIBOA, cOpoca
MCLR MK, R6 — TOKOOrpaHu4vBaoLLmii
pesncTop, oanH Ha o6a ceeToanona HL1 n
HL2, nockonbky OOHOBPEMEHHO OHU HU-
Korga He ceeTaT. Pesnctopsl RB—R15 —
TOKOOrpaHu4MBaLLe ons CBETOANOLHO-
ro uHgukatopa HG1. CpaBHUTENBLHO 60JIb-
LIOEe MX COMPOTMBIIEHNE MO3BONSIET MOA-
KNIOYNTb CBEPXbAPKUA CBETOAMOAHbLIN
nHgukaTop Kk noptam MK Hanpsmyio 6e3
TPaH3UCTOPHbIX Kto4en. ToK Kaxaoro m3
noptoB RCO—RC7 npun aTom — He Gonee
2 MA, a cBeYeHMe uHOMKaTopa XOpPOoLlo
BUOHO N OHEM.
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Mpn ncnonb3oBaHUM APYyroro nHauKa-
TOpa, BO3MOXHO, NPUAETCA WU3MEHUTb
conpoTtmBneHne peanctopos R8—R15,
BaXHO TOJbKO, 4TOObI TOK Yepes Kaxablii
13 HUX He npesbiwan 20 MA 1 8oNyCTUMBI
TOK 4epe3 COOTBETCTBYIOLLMA CBETOAMOL,
MHOUKaTopa, a CyMMAapHbIA TOK Yepes
noptel RCO—RC7 He npesbiwan 200 MA.
Mpu nepBOM BKJIOYEHUN HYXHO COPOCUTH
nokasaHmsa CYétynka (ecnm OHW OTANYHbI
OT HyJil), NOCKONbKY sivenikn EEPROM B
HoBoM MK copepxart wecTHaguaTupuy-
Hole FF, nnn oBHynuTbL sueriku npu ero
NPOLUNBKE.

MpuMeHEH Moaynb 610ka NuTaHns A1 —
"Tenstar Robot", VMNynbCHbIA, MOLL-
HocTbio 3 BT. OH BbIJ@ET Ha BbLIXOAE CTa-
OUnNM3npoBaHHOe HanpsxxeHue 5 B 1 pas-
MELLEH B NMOJIHOCTbIO FEPMETUYHOM KOpPIy-
ce. MoxHO npuMeHuTb U apyroi 6ok
NUTaHUsl, KOTOPbIA J0/KeH obecneynTb
cTabunbHoe HanpsixeHne 5B npu Toke
Harpy3kn o 100 MA.

MK — PIC16F876 wnu PIC16F876A B
nobom kopnyce. B aBTopckom mcnonHe-
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HUM OoH — B kopnyce PDIP-28. NngukaTtop
HG1 — cBeToaMoOHbIN YeTblpExpaspss-
HbIA ¢ 06WmMM kaTogoMm FYQ-2841AHR-11

BbICOTOM Undp 7 MM. Y 3TOro nHamkaTopa
12 BbIBOAOB, @ BMECTO AECATUYHOM TOYKM
BTOPOro 3Haka (cneea) 3a4encTBOBaHbI
[Ba csBetoamona ans asoetouus. NMpu 3a-
MEHE ero Ha ApPYyrow HyXHO UMETb B BUAY
3TOT MOMEHT. ECTb HEKOTOpbIE Tak Ha3bl-
BaeMble 4aCOoBble WHAMKATOPbLI, KOTOPbIE
TOoXe umeloT 12 BbIBOOOB, HO 3a[eWNCT-
BOBAHO B HUX TONIbKO ABOETOYME, XOTSH
LECATUYHbIE TOYKU BU3YyaSlbHO VMEIKOTCS.
Takor mMHOMKaTop B AAHHOM CYETYUKE
Oynet paboTaTb KOPPEKTHO B pexume
"Y4:MM", a B pexume "Y44Y4." b6yner
1crnpaBHo oTobpaxaTtb HabexaBlLune ya-
Cbl, HO He ByaeT MuratwoLlen kpaHe npa-
BOI TOYKM, MO3TOMY OyAeT Ka3aTbCs, 4TO
npouecc 3acTtbii .

Kak 6bin0 ckadaHo Bbilwe, MK aBToma-
TUYECKM OMnpeaenseT TN MHAmMKaTopa, C
OA wnn OK. Y uHaumkaTopoB cepun FYQ
(CeeToamnogHble UNPPOBLIE MHANKATO-
pbl. — URL: http://www.foryard-led.ru/
led_numeric_display/four_digit_display/
0.28inch/ (14.07.20)) B o603Ha4yeHUn

Puc. 10/

nepsble ABe Undpbl NOCne TUPe yKasbl-
BAIOT HA BbICOTY 3HAKOB B COTbIX OJSX
noima, nocne umdp cnepyet Gykea A
(o6wmin katoa) nnu B (obLwmin aHon),
nocnegHve oge OGykBbl — LIBET CBeYe-
HUS U OJIVHY BOJIHbI U3JTy4EHUS] B HAHO-
meTpax. Hanpumep, FYQ-2841AHR — ¢
obwum katogom, FYQ-2841BHR — ¢
06LWKUM aHOOOM, BbICOTA 3HAKOB —
0,28 plonma, uBet ceedeHus HR —
Red, 640 HM. 3TK MHOUKATOPbI FOAATCS
ONa NPSAMoNr 3amMeHbl. MOXHO BbIHYTb
OOVH 1 BCTaBWUTb Apyron. Ana nHamka-
TOPOB C OPYrMM Ha3Ha4YeHMEM BbIBOOOB
npuaértca no-gpyroMy passectu nnaty
MHAMKALMN.

Beiknioyatens SA1 — kHonka ¢ ¢pukca-
umen PB28E08, a SB1 — Takas e KHonmn-
Ka, Ho 6e3 dukcaumm. PazbéMbl — BUSIKA
LITbIPEBbLIX Pa3bEMOB A1 YCTAHOBKU Ha
nnaty ¢ warom 2,5 mm. XP1 — PLS-2,
XP3 — PLS-8, XP4 — PLS-4, XP2 — pByx-
pagHble PLD-4, XS1...XS4 — cooTBeTCT-
BYIOLLME rHE3Qa cepun PBS.

Onon 1N4004 MOXHO 3aMeHUTb Jito-
ObIM BbINPSAMUTENbHBIM C A0NYCTUMbIM
npsiMbiIM TOKOM He MeHee 60 MA. Pe-
3uctopbl R1, R4 — MIJIT, C2-23, npuyém
pesuctop R1 coctaBneH ns asyx nocneno-
BaTE/IbHO COEAMHEHHbLIX PE3UCTOPOB CO-
npotusneHnem 100 Om, ocTanbHble pe-
3UCTOPbI — A5 TOBEPXHOCTHOrO MOHTaxa
Tunopasmepa 1206, 0805.

KoHpeHcaTopbl C2—C4 — wumMnopT-
Hble OMCKOBble KepamMuyeckume manora-
6apuUTHbIe, OKCUAHbI KoHaeHcaTop C1 —
K53-19 unu nio6oi Apyrov ¢ Takum xe
HOMUHANOM U HanpsxeHunem. Kaap-
LeBbIli pe3oHaTop ZQ1 — Ha 4acToTy
32768 'y, OT 3NEeKTPOHHO-MexaHuye-

cKkoro 6ypunbHuka, roguTca nwb6on
4acoBOM KBapL, HA YKA3aHHYI 4acToTy,
ZQ2 — cepunm HC-49 "nopouka" Ha
yactoTy 4 Mlu. Ceetoamnoabl HL1 n HL2
MoryT ObiTb N060Oro TMNa M CBEYeHUs,
HO noTpebyeTcs noabopka pPe3nucTo-
pa R6.

CyéTuumk cobpaH B KOpryce OT CeTeBO-
ro agantepa paguotenedoHa VEF-Tele-
fons, cocToAWMN U3 OCHOBAHUSA U KPbILL-
k1. Moaynb nutaHua Al ynoxeH B He-
OONbLLION NepeaHuin OTCeK OCHOBaHUSA
agantepa. K BbIBOAAM BbIXOAHOIO Hanpsi-
XeHus 5 B npunasH pe3uctop R1, n K HUm
Xe Ha CKPYyTKe 13 ABYX MPOBOAOB ANIMHOM
5 cM 4yépHoro (06wwuit) n xeéntoro (+5 B)



LBeTOB — rHe3a0 XS1. BbiBoAbl BXOAHOIO
HanpsxeHus ~230 B 6noka A1 npunasiHbl
K WThIPAM aganTepa, CnyXallMm CEeTeBOW
BUNKON. LLUTbIpN HakpbITbl n3onunpytoLlen
NAacTUHOM M3 NnacTvka WAn TONCTOro
KapToHa.

YT100bI Pa3MecTuTb AeTanun CHETHMKA B
3TOM KOpnyce, OHM OblIN YCTAHOBIEHbI HA
OBYX NeyaTHbIX nnatax n3 GosbrupoBaH-
HOro marepuana ToawuHom 1,5 mm 1 pas-
Mepamu He 6ofiee BHYTPEHHEro npo-
cTpaHcTBa agantepa. HazoBém ux nnara
KoHTponnepa (MK) n nnata nHankaunun
(MKN). Nx yepTexmn n cxembl pasMeLLeHns
Ha HUX 9NIEMEHTOB NokKa3aHbl HA pUc. 8 n
puc. 9. Ha MW pacnasHa naHenb DIP-12
ona wHamkatopa HG1, peanctopbl R8—
R15, ceetoamonbl HL1 n HL2, kHonka SB1
n nepekntoyatenb SA1. M'Hé3pa XS1—XS4
pacnasiHbl Ha N30JIMPOBAHHbLIX MPOBOAAX
OSIMHOW 2...3 CM, BTOPbIE KOHLblI KOTOPbIX
BMasiHbl B COOTBETCTBYIOLLME OTBEPCTUS B
nnate. Ha MK CMOHTMPOBaHbLI BCe OCTaslb-
Hble geTanu.

[locne MOHTaxa BCEX 3/IEMEHTOB Ha
nnatax MM Hapgo pacnonoXuTb CBEPXY
Hap, MK, coeamHnTb pasbEMbl, cobnioaas
nopsifiok M MOAAPHOCTb, WU CBUHTUTb
nnatel BUHTaMn M3 yepe3 noacTaBku
HY>XHOW annHbl. CobpaHHbIin 610K N3 ABYX
nnart yknaablBaloT B OCHOBaHWe aganrtepa
M KpensT KPbIWKY agantepa 4eTbipbMs
BUHTaMun-camopesamum M3. CobpaHHbIn
CYETUMK ©Oe3 KpbIWKN MNokKa3aH Ha
puc. 10.

Kpbllwka apantepa npenBapuTeNibHO
nopabotaHa cnenylowmmMm 06pa3om. Bebi-
pe3aHo NPAMOYrojlbHOE OKHO, W B Hero
BKJleeHa nnacTnHa U3 KpacHOro oprcrekna
no pasmepy nHamkatopa uam 4yTb 60JSib-
we. YyTb HMXE caenaHbl ABa OTBEpPCTUS
OVaMeTpoM 6 MM Ons KOMMaykoB TOJKa-
Tenen kHonkn SB1 u Boiknoyatens SA1 n
[Ba OTBEPCTMS OMamMeTpom 3 MM ans
cBetognonoB HL1 n HL2. Pasmepbl mex-
Oy OTBEpPCTUSIMU COOTBETCTBYIOT pacno-
noxeHuio aTux getanen Ha MNA. Mpuknen-
BalOT NPO3pPavyHON NINMKOWN NIEHTON BbIpe-

Tanmep
M3 4YacoB "JJIeKTPOHUKa 8-4"

A. MEJIbHUKOB, r. BapHayn

acbl "OnekTpoHuka 8-4" npepHa-

3Ha4yeHbl AN BCTPaMBaHUS B KYXOH-
Hylo nnu gpyryio mebens. Ha XKW yacos
oTOOpaxaeTcs BPEMS B HacaxX, MUHYTax u
CeKkyHaax, a Takke CUMBOJIbI BKIIOHEHUS
OyannbHMKA 1 MOYaCOBOrO 3BYKOBOIO CUr-
Hana. CurHan, nogasaemblii OyaAnNbHU-
KOM, OJINTCS OOHY MUHYTY, N €C/lIN OH He
Obl1 NPUHYANTENBHO OTKJIIOYEH, 3BY4UT
eweé Tpu pasa C MHTEPBAJIOM MATb MUHYT.
YnpasngaoT 4yacaMmuy C MOMOLLbIO TPEX KHO-
MoK, PACMOJIOXEHHbIX HA NepeaHel naHe-
.

OTK 4Yacbl 6e3 HapekaHwii paboTatoT
okono 30 net. KoHevHO, 3a BpemMs nx aKc-
nayataumMm npuxogunocb HEOAHOKPATHO
ouynaTh KOHTaKTbl GaTtapenHoro orceka
OT OKWCNIOB W BbITEKLLIEro M3 GaTtapen
31EKTPOSIUTA, HO B OCTaJIbHOM Yacbl ABNSI-
I0TCS OOBOJSIbHO HaaéxHbiMu. lMNMpaspa, 3a
cTonb GONbLLUIOM CPOK 3KcnayaTaummu,
nocsie MHOrOKPaTHbIX OYNCTOK NepefHen
naHenu 4acoB OT rpsi3u, NPO3PAYHOCTb
3awmTHoro ctekna XKW cunbHO ymeHb-
wunack. NoaTomMy npu o4epenHOn O4MNCT-
K€ 4acoB Obl10 PELUEHO 3aMEHUTb 3aLUUT-
HOEe CTek/o, a 3a0fHO U MOAEPHU3NPO-
BaTb CaMu 4acbl, HaOAeNMB KX BO3MOX-
HOCTbIO YMpPaBNEHUS BHELUHUMW Harpys-
Kamu, T. €. NpeBpaTuTb B Tamep.

K coxaneHuto, 4acbl UMEIOT NNLLb OOUH
OyaounbHUK, YTO HaknagbiBaeT onpene-
NEHHbIE OrpaHNYeHnss Ha UX UCMOoNb30Ba-
HUe B Ka4eCTBe TalMepa, ynpaBnsioLero
BHELUHUMU Harpyskamu. [ns npespalie-
HMS YacoB B TaMMep UX MOXHO Aopabo-

TaTb NO ONMCaHUAM, NPUBEOEHHBLIM B [1]
vnn [2]. Ho yctpoiicteo [1] nos3BonsieT
TOJIbKO BKJHOHATb UK OTKIIOYaTb Harpysky
(BO3BpAaT TariMepa B UICXOQHOE COCTOsIHME
OCYLLECTB/IAETCS BPY4HYIO), @ YCTPOWCTBO
[2] oTkpbiBaeT CBOI BbIXOOHOW TPAH3MUC-
TOPp NULWb Ha BPeMHA 3By4aHUS cuUrHana
OyannbHuMKa. ABTOPY Xe XOTEeNoCb UMETb
TanMep, KOTOPbI MOXET He TONIbKO OT-
KIOYNTb 3apaHee BKIIIOYEHHYIO (nnun
BKJIIOYNTb OTKJ/IIOYEHHYIO) Harpysky no
curHany oyaunbHuka, HO U obecneynTb
exegHeBHOe 1M No4acoBoe nocnenosa-
TeNbHOE BKJIIOYEHME WU OTKIIOYEHNE
Harpysok no OonpeaenéHHoMy LUKIY.
Takxe ObII0 MPUHATO peLLeHne nepeBec-
TV Yacbl Ha nuTaHune ot cetn 230 B, ocTa-
BUB rasbBaHuyeckne GaTapen nulb B
Ka4yeCcTBe pe3epBHOIr0 NCTOYHUKA NNTAHNS
Ha BpeMS OTCYTCTBUSA CETEBOIro Hanpsaxe-
HUS, a Takke cHabanTb XXKW noocBeTkomn.

Cxema 4acoB W YCTPOWCTBa, BbIMNOJ-
HAoWero GyHKUMN ynpaBfieHus Harpys-
Kamu, npueeneHa Ha puc. 1. Bce 0603Ha-
YeHUs SNIEMEHTOB Ha CXeMe 4acoB, obBe-
LEHHOWN LUTPUXOBOW NNHWEN, NPUBEOEHDI
B COOTBETCTBME C 3aBOACKOW CXEMOW,
npunaraemMomn K pykoBOACTBY MO 3KCnaya-
Taumu, a BHOBb YCTAHOBJIEHHbIE 3N1E€MEH-
Tbl BblAENEHbI LBETOM. Yacbl NOCTPOEHb!
Ha Mwukpocxeme D 6Gonblion cTeneHu
MHTErpaumm (Ha Kopnyce camon MUKpPO-
CXEMbl HET HUKakmx 0003HayYeHui), B
CcOCTaB KOTOpPOW BXOOUT reHepaTtop,
4acToTa KOTOPOro onNpeaensieTcs KeapLe-
BbIM pe3oHaTtopoM E. Ona mnameHeHus

3aHHbIN 13 BymMaru WUnbLANK pasMepamu
18x40 MM C OTneYaTaHHbIMW Ha NPUHTEPE
NUKTOrpaMMamMm U HaANUCAMU O Ha3Have-
HUM CBETOAMOO0B M KHOMOK. Yepes oTeep-
CTUS B KpbILLKE NpOope3atloT OTBEPCTUS U B
HaKNeeHHOM wWunbgmuke (cMm. puc.5 un
puc. 6).

OTOT CYETYMK NPUroaeH N ANs OTCYE-
TOB MHTEPBAJIOB BPEMEHMU C TOYHOCThIO 0
MUWHYT BpeMeHu paboTbl NoObIX YCT-
POWMCTB, MUTAKOLLUXCA OT 9NEKTPOCeTH
230 B, ecnn c4éTynk BCTaBNATb B APYryi0
PO3eTKy OAHOBPEMEHHO C 3amnyCcKOM YCT-
pONCTBa M BbIHMMATb NMPU €ro BbIK/OYe-
HUN.

Ot peaakumnn. [porpamma ais MUKPO-
KoHTposnepa (parin MotorTime.hex) n yepte-
Xu neqatHblx B ¢opmarte Sprint Layout 6.0
(parin MotorTime.lay6 B aBTOpCKOM BapuvaH-
Te) Haxogsitcs rno aapecy http://ftp.
radio.ru/pub/2020/09/motortime.zip Ha
Hawem FTP-cepsepe.

4aCTOTbl KBapLEBOro reHeparopa B He-
GonbLIMX nNpefenax ChyxuT MNOACTpoeY-
HbI KOHAeHcaTop C1.

3BYKOBOI CUrHanM3aTop 4acoB MoO-
CTPOEH Ha TpaH3ucTtope V, Ha 6a3y KOoTo-
poro ¢ BbiBoAa 56 mukpocxemsbl D nocty-
naloT MMNYNbCbl 3BYKOBOW 4acToTbl. B
KONNEKTOPHYIO Lenb TPaH3UCTopa BKIO-
4YEH gpoccenb T, napannenbHo KOTOPoOMy
NOAKITOYEH Nbe303N1EKTPUYECKMIA U3NyHa-
Tenb 3Byka HA. lNMoka3aHus 4acoB BbIBO-
aatcsa Ha )KKW, KOTopblih COEOVHEH C MUK-
pocxemoii D nocpenctesoM 42 neyaTHbIX
NPOBOLHMKOB, @ O/ HACTPOMKM 4YacoB
cnyxart kHonku S1—S3.

Yackl nonyyaroT nnTaHne oT rasbBaHu-
yecknx anemeHToB G1 n G2 Tunopasmepa
AA. Ona nntaHUa MUKPOCXEMbl 4acoB
HeoOxoaMMbl ABa HanpsixeHuss (-3 B u
-1,5 B), nocnegHee n3 KOTOPbIX CHAMAeT-
CSl C TOYKM coeauHeHns anemeHToB G1 un
G2. O6wmM NPoBOAOM B Hacax siBNsSeTcs
MPOBOAHUK, COEOMHEHHbIA C MIIOCOBbLIM
BblIBOAOM 3nemeHTa G1. KoHnpeHcaTopsbl
C2 n C3 nogaBnsoT BbICOKOYACTOTHbLIE
NnoMexu.

[ns Toro 4To6bl Yackl MO NosyyYaTb
NnUTaHMe Kak OT rasibBAHNYECKUX 3/IEMEH-
TOB, Tak U OT cTabunmaaTopa C BbIXOOHbIM
HanpsxkeHnem 3,3 B, B ux cxemy Obinn
BHecCeHbl M3MeHeHus. B pa3pbiB npoBoa-
HUKA, COEAMHSAIOWEro MOCOBOW BbIBOL,
anemeHTa G1 ¢ 06LMM NPOBOAOM HaCcOB,
BKJIIOYEH amog LWoTttkn VD1, a npoBOAHMIK,
MAYLWWIA OT TOYKM COeAMHEHNS MUHYCOBO-
ro BbiBoAa anemeHta G1 1 Na0COBOro Bbl-
BoAa anemeHTa G2 K BEPXHEMY MO CXeMe
BbIBOAY KOHAeHcaTopa C2, pasopeaH. [Ans
nonyyeHuns HanpsixexHms —1,5 B, Heobxo-
OMMOro ans paboTbl MMKPOCXEMbI HACOB,
NPUMEHEH AeNNTENb HanpsXXeHns, COCTO-
Aawmin n3 peauctopos R1, R2 n koHaoeHca-
TopoB C4, C5. MapannenbHo genutenio
HanpsixXeHUs NOOKMIOYEH KOoHAeHcaTop
C6, KOTOpbIi COBMECTHO C KOHAEHcaTo-
pamMu genutenst No3eonseT yacam pabo-
TaTb B TeyeHue 2...3 MuH 6e3 31eMeHTOB
NUTaHMs, a Takxe CrnaxueaeT npoBasbl
NUTAIOLLLEr0 Hanps>KeHUsl, BO3HUKAOLLME
npu paboTe 3BYKOBOro CurHanmaartopa
4YaCoB.
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Puc. 1

[nsa Toro 4to6bl Yackl MOMKM BKOYATb
MAN BbIKNOYaTb Harpysky no curHany
OyaunbHMKa, BBEOEH TPUITEP HA 3NIEMEH-
Tax DD1.3, DD1.4. NMpu nogaye nutaroLLe-
ro HanpsXxeHuss B Te4YeHue BpPEMEHU
3apsaakm kongeHcatopa C11 Ha Bbixoae
anemeHTa DD1.1 npucyTcTBYET BbICOKUI
JIOFNYECKUIA YpOBEHb U TpUrrep Ha ane-
MeHTax DD1.3, DD1.4 yctaHaBnuBaeTcs B
ncxoaHoe coctosiHme. Mpn 3TOM Ha BbIXO-
ne anemeHta DD1.3 yctaHaBnuBaeTcs
BbICOKMIA NIOFMYECKNA YPOBEHb, MO3TOMY
noneeoii TpaH3mcTop VT3 oTKpbIT, coeam-
HSIS NEPBbIN BbIXOA, YCTPOMCTBA C 0OLLMM
NnpoBOAOM, W BKOYEH ceBetogmon HL1
3e/1IEHOr0 CBeYeHus.

YT106bI BKIOYUTL HArpysKy, MOAKO-
YEHHYIO KO BTOPOMY BbIXOA4Y YCTpPOWCTBA
(UK OTKKOYUTBL HArpy3sKy, NOOKMOYEHHYIO
K NepPBOMY BbIXO4y), HEOOXOAMMO HaXaTb
N yaoepxuBatb KHOMky S1 "Pexum" Ha
nepegHen naHenu 4acos. [pu 3TOM KOH-
neHcatop C13 3apsaxaeTtcsa yepe3 Oouon,
VD3 u pe3uctop R7, n korga HanpsixxeHune
Ha HEM OOCTUrHET MOpOroBOro gns ane-
MeHTa DD1.3, nocnegHuin nepeknioynTcs
1 NOrn4yeckme ypoBHU Ha BbIXOAaxX TpUrre-
pa CMEeHATCH Ha NPOTUMBOMNOJIOXHbIE. B
pesynbTarte 3TOro OTKPOEeTCs TPaH3UCTOP
VT4, coepguHaloWwmMn BTOPOW BbIXOH, YCT-
poricTBa € 06LLMM MPOBOAOM, U BKITIOYNT-

csa KpacHblili cBeToanon HL2, a TpaH3uc-
Top VT3 3akpoetca u cBetoguopn HL1
noracHeT. Yepes peanctop R12 koHAeH-
caTtop C13 paspsixaeTcs nocne pasmblika-
HWS1 KOHTAKTOB KHOMKK S1.

Mpn BkNOYEHUN 3BYKOBOrO CUrHana
4acoB TpPaH3UCTOP V OTKPbIBAETCS, NO3TO-
My kKoHaeHcaTop C11 ObICTPO paspsxaeT-
cs yepes amon VD2 1 Ha BbIXxoae NUHBEPTO-
pa DD1.1 nosBnseTca BbICOKWUA fornye-
CKWIA YPOBEHb, B pe3ybTaTte 4yero Tpurrep
Ha anemeHTax DD1.3, DD1.4 yctaHaBau-
BaETCs B UCXOOHOE COCTOosiHUE. [Mpn aToM
Harpyska, noAK/MOYEHHAs KO BTOPOMY
BbIXO4y YCTPOWCTBa, OyaeT OTK/YeHa, a
Harpyska, MNOAK/IOYEHHAA K MepBOMYy
BbIXxO4y, BKJOYeHa. Bbibop kHomku S1
"PexuMm"” ONna nepekniyeHnsa Tpurrepa
obycnoBneH TeM, 4YTO HaxaTue Ha 3Ty
KHOMKY 0Ka3bIBaeT MUHUMabHOE BIUSHNE
Ha paboTty 4yacoB (Ha XKW BbiBOOUTCS
Bpemsi cpabaTbiBaHua OyaounbHUKa), B TO
BpEMS KakK HaxaTve Ha Apyrue KHOMKM
MOXET NpMBECTU kK cOoto B X paboTe.

[nsa ynpaBneHns Harpyskamu, nogxo-
YEHHBIMU K TPETLEMY U YHETBEPTOMY BbIXO-
[aM, B UMKIINYECKOM PEXMME MUCMONb30-
BaH TOT dakT, 4TO OyAWUSIbHMK 4ACOB Mpwu
cpabaTtbiBaHUN NOJAET YeTbipe 3BYKOBbIX
CcurHana c MHTEPBAJIOM B NSATb MUHYT. Y3en
ynpaBfeHnss NOCTPOEH Ha AECATUYHOM

cyétumke DD2, K BbIxOAam KOTOpPOro nog-
K/TIOYEHbI 3aTBOPbLI MOMEBbLIX TPAH3UCTO-
poB VT5 u VT6. MNMpn nogaye nuratoLLero
HanpsxxeHus uenb C10R8 yctaHaBnmBaeT
cyétunk DD2 B HyneBoe COCTOSIHWE, Npu
3TOM Ha ero Bbixogax Q1—Q4 npucyTcT-
BYET HU3KNI NOrMYECKUN YPOBEHb N TPaH-
3ucTopsbl VT5, VT6 3aKpbiThI.

Mpwn cpabaTbiBaHUM OyAMSIbHUKA YaCoB
Ha Bbixoge anemeHTta DD1.1 nosasnsetcsa
BbICOKMIA NIOrMYECKNA YPOBEHb, MO3TOMY
cyéTtumk DD2 yBenuumBaeT CBOE COCTOS-
HME Ha eduMHuUy M Ha ero Bbixoge Q1
MOSIBASIETCSH BbICOKUI NIOFMYECKNIA ypO-
BEHb, MPU 9TOM OTKPbIBAETCH TPAH3UCTOP
VT5 u BkntovaeTcs ceetoamon HL3 cuHero
CBEYEeHUs, PacrnosIOXEHHbIN B BEPXHEN
yacTu nepegHen naHenu 4acos. Mpu cne-
AYIOLLEM BKJIIOYEHUM 3BYKOBOMO CurHana
OyaAnnbHUKA BbLICOKUIA NIOTMYECKUIA ypo-
BEeHb NOABUTCHA Ha Bbixoge Q2 cuyéTyumka,
noaTomMy 3akpoeTcs TpaH3ucTop VTS5 u
oTKpoeTca TpaH3ncTop VT6, 4to npnBeaéT
K OTKNOYeHuto ceeToanoaa HL3 v Bknove-
Huo ceeToguona HL4 (Taikke cuHero cee-
YeHMS), PACMOSIOXXEHHOI0 B HMXHEN 4acTu
nepegHen naHenn 4acos.

JanbHerwee noBegeHne yCTpOWCTBa
3aBUCUT OT TOrO, B KAKOM MOJIOXEHUMN Ha-
xoauTcsa nepekntodaTens SA1. Ecnm oH Ha-
XOAUTCSA B NoNoXxeHun "4", TpeTbe BKIIO-
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yeHue curHana OyauibHUKa NPUBEOET K
3aKpblBaHUIO TpaH3ucTopa VT6 n oTkiio-
YyeHuio ceetoamona HL4, a nocne yeTBép-
TOro BKJ/IIOYEHUS curHana OyaunbHUKA
cuyétumk DD2 ycTaHOBUTCS B UCXOOHOE
coctosHme. Ecnu xe nepeknioyarens
HaxoauTcsa B nonoxeHun "3", cyéTumk
0OHyNUTCS nocne TpeTbero curHana Oy-
ONNbHUKA, a YeTBEPTbIA CUrHan NpUBEOET
K MOSIBIEHMIO BbLICOKOrO J10rMyeckoro
YPOBHS Ha Bbixoge Q1. Takum obpasom, B
nonoxeHun "4" nepeknoyarens SA1 cHéT-
4YMK COBepLUaeT MOJIHbIA LMK U NPMXoauT
B COCTOSIHME, KOTOopoe Oblio A0 cpabdathl-
BaHWSA OyannbHMKA, a B NONOXeHun "3" no
OKOHYaHUW CUTHANOB ByaNNbHUKA CHETYNK
"nepewarHért” MCxXo4Hoe COCTOsHWE Ha
eouHuly (cMm. Tabnuuy). Kak BugHo u3
HeE&, CYETYMK CHOBA HA4YHET CBO paboTy
U3 UCXOLHOrO COCTOSIHUS TOMbKO Mocne
TpeTbero uukna cpabarbiBaHNsa OyannbHN-
Ka, T. €. CMyCTsa TPOe CYyTOK (O TOM, Kak
ncnonb3oBaTb 3TOT addekT, OyaeT ckaza-
HO HWXxe). Ana NpUHYAUTENbHON YCTaHOB-
K1 cuyétumka DD2 B HyXHOE COCTOsIHME
HEoOX0AMMO HaxaTb OLHOBPEMEHHO Ha
KkHoMkn S1 "Pexum” n S3 "YcrtaH." — 3To
NPUBEAET K BKJIIOYEHMIO 3BYKOBOIO CUMHa-
512 N NBMEHEHUIO COCTOSIHUSA CYETYMKA Ha
eaNHNLLY.

Ceetoamonbl EL1—EL8 cnyxat gns
noaceeTkn XKW yacoB B TEMHOE BpemMs
CyTOK. YnpaBneHue noACBETKON OCy-
LLEeCTBNASETCA C MOMOLLBIO y351a Ha ane-
meHTe DD1.2 n tpaH3uctope VT2. Korgoa
doTopesnctop R3 oceelwEH, ero conpo-
TUBNEHWE Mao, NO3TOMY Ha BXOLE ane-
MeHTa DD1.2 npucyTCTBYET HanpsikeHue
BbICOKOIO JIOTMYECKOro YPOBHSA, @ Ha ero
BbIXOZlE — HW3KOro, NO3TOMY TPaH3UCTOP
VT2 3akpbIT M NOACBETKA OTKIOYEHA. Mpun
YMEHbLUEHNN OCBELLEHHOCTU COMPOTUB-
nexHne dotopesuctopa R3 yBennumBaet-
Cfl, @ HanpsXeHVWe Ha BXOAEe 3neMeHTa
DD1.2 ymeHbLLaeTCsl, OH NepekioyaeTcs
n TpaHanctop VT2 oTkpbiBaeTcs, B pe-
3ynbTaTe 4ero BKJKOYAIOTCS CBETOAMOAbI
noaceetkn EL1—EL8. YétkocTb nepe-
KoYeHns obecneymBaeTcs 3a CYET Lenu
obpatHoli cBsidn RI9VD6. Pesuctop R4
wyHTUpyeT dotopesuctop R3, Tak kak
TEMHOBOE COMPOTMBJIEHNE MNOCNELHEro
0o4eHb Benvko. C NoMOLLbIO NOACTPOEYHO-
ro pesuctopa R5 perynupyloT 4yBCTBU-
TENIbHOCTb y3na BK/IOYEHUS MOACBETKU
(Npy nepemMeLLeHnn ABUXKA NOACTPOEY-
HOro pPe3ncTopa BBEPX N0 CXEME YyBCTBU-
TENbHOCTb YBENNYMBAETCS, @ BHU3 MO
cxeme — yMeHbluaetcs). KoHgeHcaTop C9
NOAaBNAAET BbICOKOYACTOTHbIE MOMEXU Ha
BXxozae anemeHta DD1.2.

Yacbl M OOMONHUTENIbHO YCTaHOBMEH-
Hble MWKPOCXEMbl MOFyT MOJly4aTb nuTa-

HUE KaK OT raJbBaHWYECKUX SJIEMEHTOB
G1, G2 yepes anop VD1, Tak n ot ctabu-
nnsatopa HanpsxeHus Ha TpaH3ucTope
VT1. HanpsxeHune Ha 6a3e 3TOro TpaHau-
cTopa 3agaHo ctabunutpoHom VD4, KoH-
neHcatop C7 crnaxmBaeT nynbcauum
HanNpPsXXeHus, KOTOPbIM NUTAIOTCA MUKPO-
cxembl DD1 n DD2, koHaeHcaTtop C8 —
6710KMPOBOYHbIN. CBETOANOAbLI NOACBETKM
EL1—EL8 1 mHOoukaTopHble CBETOAMOAbI
HL1—HL4 nony4atoT nuTaHme OT UCTOYHU-
Ka HanpsxeHwem 5 B, noaTomy npu oTcyT-
CTBUM 3TOr0 HanNpsHXeHWs MNoACBETKa U
vHavKauma paboTtaTb He OyayT, HO MUKPO-
CXeMbl 1 Yacbl OyayT npoaosixaTb nony-
YyaTb NMMUTaHWEe OT rajbBaHM4eckon OaTa-
pen.

Tok, noTpebnsiemMblii YCTPOMCTBOM OT
ranbBaHM4Yeckmx 6atapen, B LEXYPHOM
pexume — 190 MKA, a Npu BKJIKOYEHUN
3BYKOBOrO CUrHana sospactaet o 3,5 MA.
Tok, NoTpebnaemMbIn OT UCTOYHMKA HaNpsi-
XeHnem 5 B, 3aBUCUT OT Tuna yCTaHOB-
JIEHHbIX B YCTPOMCTBE CBeTOAMOnOB. B
aBTOPCKOM BapuaHTe A9 NOACBETKM Npu-
MEHEHbl HE O4YeHb ApKMEe CBETOAMOAbl C
OVaMeTpoM koprnyca 3 MM, No3ToMy Ans
obecneyeHnss NpuemMnemMon IpKoCcTn Nog-
CBETKM 4Yepe3 HUX MnpoTekaeT [OBOJILHO
6onbwoii Tok — 10 MA Ha Kaxayio Lienoy-
KY, @ CYMMapHbli TOK, NOTpebnsemblii
noaceeTkon, coctaensetr 37 MA. Ecnn
NpUMEHNTb Ha MecTe ceeToamogos EL1—
EL8 cBepxbsipkue cBeToamodbl, noTped-
NSieMbl MOACBETKON TOK MOXHO 3Ha4um-
TeSIbHO YMEHbLUNTL. B aexypHoM pexunme
C BbIKJIIOYEHHOV MNOACBETKOW WU OBYyMS
BKJIIOYEHHBIMU NHANKATOPHLIMU CBETO-
ovonamun notpebnsaembli YCTPONCTBOM
TOK OT UCTOYHMKA HanpsbkeHuem 5 B co-
cTaBnset 12,2 MA.

HanpsixeHne, KOTOpbIM NMUTAETCS YCT-
PONCTBO, MOXHO yBenuinuTb ¢ 5B go 12
nnn 24 B, HO Npu 3TOM HEOBXOOUMO MpU-
MeHUTb koHaeHcaTop C14 Ha coOoTBETCT-
BYIOLLLEE HOMWHANbLHOE HanpsxXeHue wu
NMPOMOPLMOHANBHO YBENNYNUTL COMPOTUB-
nexHune pesuctopos R10, R14—R17, R22,
R23. Ho MOXHO NOCTYyNUTbL NO-APYromMy —
YCTAHOBUTb B YCTPOMCTBO UHTErpasbHbI
CTabunnmsaTop C BbIXOAHLIM HaNPs>XKeHnem
5 B, Hanpumep 7805, oT koTOpOro u 6yaoyr
nUTaThCa 3NEMEHTbI YCTPOMCTBA — TOraa
HanpsXXeHWe BHELIHEro UCTOYHMKA nuTa-
HUSI MOXET nexartb B uHtepsane 8....30 B.
Ho B 9TOM cnyyae ansl 3almThbl OT N0Aa4m
MUTAIOLLLErO HANPSXXEHNS B HEMPABUIIbHOWN
MOSIIPHOCTM B pPaspbIB MIKOCOBOrO NPOBO-
[a, vayuwero Kk crabunmsartopy, cnenyet
BKJIIOYNTb OMOA, KOTOPLIA Takke MOXET
CNYXWUTb BbINPSMUTENEM NPU NUTaHUU
YCTPOMCTBA OT MCTOYHUKA MNEePEMEHHOro
HanpsXeHus.

Onoabl VD8—VD11 3awmuiaior cBeTOo-
anoapl HL1—HL4 ot o6paTHOro Hanpsxe-
HUS, MO3TOMY K BbIXOA4AaM YCTPOMCTBaA
MOXHO NOAK/0YATbL HArpPy3KM C Hanpsxe-
HMem nutaHus, 6onblinm 5 B. B kauecTBe
Harpy3okK MOXHO MCMOJfIb30BaTb CBETOU3-
nyqaloime guoapl ontonap, a Takxe pene
WIN MUHUATIOPHbIE 3NEKTPOMArHuUThl C
HanpskeHnem nutanuna 5...24 B n notpeb-
nsembiM Tokom Ao 100 MA. MapannensHo
VHOYKTUBHOW Harpyske (0OMOTKM pene
VN1 9NEKTPOMArHMToB) cnenyeT noakiio-
YNTb OMOAbI (KAaTOAOM K MIIOCY UCTOYHMKA
nuTaHug), 3awmuialolme yCTponcTeso OT
npoTneo-34C, BO3HMKAOLLEA B MOMEHT
npepbIBaHNSA TOKa 4epe3 WHAYKTUBHYIO
Harpysky.

Ona koMmyTaumm Harpy3ok, notpeb-
naowmx 60nbLION TOK, cnemyeT npume-
HUTb MOLLHblIE N-KaHajlbHblE MOJIEBbIE
TPaH3UCTOPbLlI UM COCTaBHble Bunonap-
Hble TPaH3UCTOPblI CTPYKTYpPbl N-p-n,
3aTBOpbl (6a3bl) KOTOPbLIX MOAKMYAIOT K
BbIXO4AaM YCTPOWCTBA, a MeXay 3TUMmu
BbIXOAAMMW U MIIOCOM UCTOYHMKA NUTAHUSA
BKJIIOYAIOT HArpy3o4yHble pe3ucTopbl. B
nocnegHeM ciyyae fiorvka paboTbl BbIXO-
[0B YCTPONCTBA U3BMEHUTCS HA 0OPaTHY!IO.
Mpy 3aKpbITOM BLIXOOHOM TPAH3UCTOPE
YCTPOWCTBA AOMNONHUTENBbHLIN TPAH3UCTOP
OyneT OTKPbIT, @ NPY OTKPLITOM — 3aKPbIT.
Ecnu B kayecTBe [AOMOMHUTENbHbIX UC-
NoNb30BaTb P-KaHasbHbIE MOJIEBbLIE TPAH-
3UCTOPbLI UMM BUNONSIPHbLIE TPAH3UCTOPBI
CTPYKTYPbI p-N-p, 10ornka padoTbl BbIXOA0B
YCTPONCTBa HEe U3MeHUTCA. [anbBaHu4e-
CKas CBA3b BbIXOOOB YCTPONCTBA C CETbIO
230 B HexenaTtenbHa. XoTa wunsonsauus
KOpryca 4acoB M KHOMOK yrnpasfieHus, Nno
BCElM BMOMMOCTU, CnocobHa BbloEpPXaTb
CeTeBOe HamnpsbkeHue, HO NpU OTKPLITOM
Kpbilke 6aTtapenHoro otceka (npu cmeHe
3N1EMEHTOB MUTaHUS) MOSIBNSIETCA Bepo-
ATHOCTb COMPUKOCHOBEHUSA C TOKOBeAy-
LMW YaCTSIMU.

MewaTtHaa nnata 4as O4aHHOro ycTpou-
CcTBa He paspabartbiBanacb. MMKPOCXEMBI,
noneBble TPAH3UCTOPbLI U Apyrve Aetanu
y3na yrnpaBfieH1s1 BHELLHVUMW Harpy3kamu,
a Takke koHgeHcatopbl C7 n C8 cMOHTU-
poBaHbl Ha OTpe3Ke YHMBepPCalbHON
MakeTHOW nnaTbl, KOTopas 3akpenseHa Ha
nnaTe 4acoB C MOMOLLIbIO CTOEK U3 TONCTO-
ro megHoro nposoga. Ctabunusatop
HanpsxxeHnsa Ha TpaH3uctope VT1 n apy-
rme geTtanuv yana nuTaHus CMOHTUMPOBAHbI
HaBECHbIM MOHTaXOM HenoCpPeaCcTBEHHO
Ha NeyaTHoOW nniaTe 4YacoB Haj, MUKPOCXe-
Mot D n 3akpenneHbl C NMOMOLLbIO KNes
"MomeHT". Ona nsonaumm oonoaHUTENbHO
YCTAHOBJIEHHbIX 3/1IEMEHTOB Ha MfaTy va-
COB Obl1 NPenBapUTENIbHO HakeeH oTpe-
30K CTeK0TKaHu. YTobbl NpenoTBpaTUTbL
BO3MOXHOE KOPOTKOE 3aMblKaHUe Mexay
KopnycomMm nbe3ounsdnyyarens HA, coeaun-
HEHHOro ¢ oOWMM NPOBOAOM 4acoB, U
NIacTUHON-AepXaTenemM ranbBaHNYeCKOo-
ro anemeHta G2, COEOUHEHHOW C ero
MWHYCOBbIM BbIBOAOM, Ha MIAaCTUHY HaZEeT
0TPEe30K TEPMOYyCaxmnBaemoi Tpyokun. Bua
Ha MOHTaX AeTaneli ¢ 06paTHON CTOPOHbI
nnartbl YaCoB NPUBEAEH HA puc. 2.

®doTopesnctop R3 cMOHTMPOBaAH CO
CTOPOHbI ycTaHOBKM XKW HanpoTuB OkHa
C Npopes3saMun, UMeIoLLErocsd B nepenHen
naHenu 4acoB (CaMO OKHO W3HYTpU
3akJIeeHOo Npo3payvyHor NneHkon). Pagom c
HOTOPE3NCTOPOM YCTAHOBEH PE3UCTOP
R4, a Takxe guopn VD1. CeeToamoabl Noa-
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NPUKJNTIAOHASA SJIEKTPOHUKA

Mpuém crarteii: mail@radio.ru
Bonpocbl: consult@radio.ru

PAZIMO Ne 9, 2020

cBeTkn EL1—EL8 npwukneeHbl K nnarte
kneem "MoOMEHT” n cBeTAT B TOPLEBbIE
yactn XKWN. Ceetognoabl HL1—HL4 ycTa-
HOBJIEHbI NEPNEHANKYNAPHO NnaTte, paaom
C MHOMKATOPOM, 1 3aKpensieHbl B OTBEpPC-
Tnsix aByx -06pasHbIX NNacTUH U3 opra-
HMYECKOro CTekna, NPUKIEeHHbIX K nnarte
yacos. Mof, aTuMu NnacTMHamu pasmelle-
Hbl TakXe TOKOOrpaHuyumsawoLime pesu-
CTOPbl WMHAMKATOPHbIX CBETOAMOOOB U

Y4UTbIBATb, YTO TOK, MNOTPEONSEMBIN YyCT-
poiictBoMm oT 6GaTapeu, BO3PaACTET).
CeeToauoapl — nobble nogxoasiwime, npu
HGOGXOLI.I/IMOCTI/I APKOCTb UX CBeYeHUud
MOXHO YMEHbLLUNTb UIN YBEINYNTb, U3ME-
HMB HOMUHaJ1bl COOTBETCTBYHIOLLNX TOKOOI -
paHMYMBAIOLLMX PE3NCTOPOB.
Mwukpocxembl cepun K561 mMoxHO 3a-
MEHNTb d)yHKLI,I/IOHaJ'IbeIMI/I aHasioramm n3
cepun KP1561 nnn K176 (B nocneaHem

Puc. 3

CBETOAMO0B NOACBETKM. Bua Ha MOHTax
[eTanei Ha nnare 4acoB CO CTOPOHbI yC-
TaHOBKM MHOMKATOPa NPMBEAEH Ha puc. 3,
a BHEeWHWin Bua 4acoB B cbope — Ha
puc. 4 (pa3bém XP1, nepekntoyatens SA1
M NOACTPOEYHbI pe3ucTop R5 yctaHoBne-
Hbl HA 3a4HEN CTEHKE Kopryca).

B KOHCTPYKLMN MOXHO NMPUMEHUTb J1I0-
6ble noaxoaswime no rabaputam pesuc-
TOPbI, OKCMAOHbIE KOHAeHcaTopbl — K50-35
U uMnopTtHele (Ha mecte C11 mn C13
aBTOP WCMONb30Ba/ BbIBOAHbLIE TAHTaNO-
Bble KOHAeHcaTopbl TECAP), ocTanbHble
KOHAEHCaTOpPbl — KepaMU4eckmne nnm nne-
HOYHble, Hanpumep, cepun KM unn K73.
Ha mecte guopos VD1 1 VD3 MOXHO mnc-
nonb30BaTh N0Oble MASIOMOLLHbIE AMOAbI
LLloTTKKM, OCTanbHble Anoabl — nodble Ma-
JIOMOLUHbIE BbINPSAMUTENIbHbIE WU UM-
nynbCHble, Hanpumep, u3 cepun KA521
mnun KA522. CtabunutpoH KC439A MOXHO
3aMeHNTb APYrMM MasiOMOLLHbIM CTabu-
JINTPOHOM C Hanps>keHneM ctabunusaumm
3,9 B 1 ponycTMMbIM TOKOM He MeHee
10 MA. Tpanauctop KT815I MoxHO 3ame-
HUTb TPaH3ucTopom KT817 ¢ nobbim Oyk-
BEHHbIM MHAEKCOM. NoneBble TPAH3UCTO-
pbl 2N7000 MOXHO 3aMeHUTb APYrmMn ¢
HanpsHXeHMeM OTKpblBaHUS He 6onee 3 B,
a Takke NPUMEHUTb Ha UX MecTe bunonsip-
Hbl€ TPAH3UCTOPbl CTPYKTYpPbl N-p-n, Ha-
npumep, KT315 nnn KT3102 ¢ ntobbim ByK-
BEHHbIM MHAEKCOM (MpW 3aMeHe MNONeBbIX
TPaH3UCTOPOB Ha OuUNonsipHble cnemyet

KOHTaKTOB HE MEHee LLECTU (aBTOP UCMOJIb-
30BaJl KOMMbIOTEPHLI pa3bém DB-9M,
MMEIOWMIA OEBATb KOHTAKTOB), MEPEeKsIo-
yaTeNlb — KHOMOYHbIA WUAN OBUXKOBbINA.
®doTopesnctop — CD2-2 nnn CP3-2 ¢
TEMHOBbLIM COMPOTUBMIEHNEM HE MeHee
1 MOwm.

CobpaHHOe npaBuIbHO U U3 UCMpaB-
HbIX AieTanell yCTPONCTBO HauymMHaeT pabo-
TaTb cpady. HanaxueaHusa TpebyeT TONbKO
y3en ynpasneHus noacsetkon XKW. Ona
3TOro BMecTo pe3uctopa R4 skioyatot
NepeMeHHbIi PE3NCTOP COMPOTUBIEHNEM
500 kOM w1, ycTaHOBWB [OBUXOK MOA-
CTpoeyHoro pesuctopa R5 B BepxHee no
CXeMe NoJIoXKeHNE, YMEHbLLEHNEM COMPO-
TUBNEHUS BPEMEHHO YCTAHOBEHHOIO
nepeMeHHoro pesncrtopa pobueaioTcs
OTKJIIOYEHUS MOACBETKM NMpu TOM MUHU-
ManbHOM YPOBHE OCBELLEHHOCTW, Korga
NnoACBeTKa eWg He A0JKHA BKYaTbCS.
Ecnu BbiOpaTb CONpoOTUBNIEHME pe3ncTopa
R4 npnbnn3antenbHO paBHbIM COMPOTUB-
NIeHnI0 noacTpoeydHoro pesmcrtopa R5, B
BEPXHEM MO CXEME MONIOXEHUN OBUKKA
noaACTPOEYHOro pes3ncTopa noaceBeTka
OyneT ocTaBaTbCs OTK/IIOYEHHOW BHe 3a-
BUCUMOCTU OT YPOBHSA OCBELLEHHOCTHU
(npn nio6oM COMPOTUMBNEHUN pPe3ncTopa
R4 B H/MXXHEM MO CXeMe MOIOXEHUN OBUXK-
Ka NoACTPOEeYHOro pesnucTopa noaceeTka
OyOeT NOCTOSAHHO BKJIKOYEHA).

YnpaBneHne AopaboTaHHbIMKM Yacamu
OCYLLECTBNSETCA cnenylowumMm obpasom.
YT1006bI BKIOYUTL UM OTKJIIOYNUTb HArpys3Kky,
NOAKMOYEHHYIO K MEPBOMY UM BTOPOMY
BbIXO4Y, HEOOXOAMMO YCTaHOBUTbL BpEMS
BKJIIOYEHUS OYyAMNbHUKA, BKJIOYUMTbL CaM
OyanNbHUK (MOYacoBOW CUrHaN Npu 3TOM
[0/1XeH ObITb OTK/IIOYEH), a 3aTeM, yaep-
XuBasi KHonky S1 "Pexum”, yCTaHOBUTb
Tpurrep B UcxogHoe coctosiHue. o cur-
Hany 6yaunbHUKa Harpyska 6yaeT Bkoye-
Ha UM OTKJIIOYEHA. DTOT PEXMM MOXHO
MCNONb30BaTb A1 OTK/IOYEHUS INEKTPU-

Puc. 4

cnyyae cnenyet ybeantbcs B paboTocno-
COBHOCTM [aHHbIX 9K3EeMMISPOB MUKPO-
CXeM Mnpu HanpsbxeHun nutadmsa 3 B), a
TakkKe NMPUMEHUTb MMMOPTHbIE OYHKLMO-
HanbHble aHanoru (CD4001 — BmecTO
K561J1E5 n CD4017— BmecTto K561MES).
Mukpocxemy K561ME8 MOXHO 3aMeHUTb
Mukpocxemoii K56 1ME9 (CD4022), Ho cne-
LyeT y4eCTb Pas3nnyns B Ha3HA4EHMM BbIBO-
0B (Y 3TOI MUKpOCXeMbI Bbixod, Q1 — Bbl-
BoA, 1, Bbixon, Q2 — BbIBOA, 3, BbIxod, Q4 —
BbiBOA 11). MoacTpoeyHbIi pe3ncTop —
CN4-1 wnn gpyroii, noaxoaawmin no raba-
puTam, pasbém — N06Oro TMna ¢ YNCIOM

4eCKOW OyXOBKM B YCTAHOBJIEHHOE BPEMS,
a Takxke A9 BKIIOYEHUSA SNEKTPUYECKOrO
YyaliHMKa yTPOM nocne cpabaTbiBaHWS CUT-
Hana 6yaunbHMUKa.

YnpaBneHne Harpyskamu, noakIo4EH-
HbIMW K TPETbEMY WU HYETBEPTOMY BbIXO-
[y, MOXeT OCYLLEeCTBNATbLCS NO OBYM Ba-
pviaHTaM — MOCYTOYHOMY W/ NOYaCOBO-
My, @ TaKxe no ABYM BapuaHTam npu pas-
JINYHBIX NONOXEHNSAX NepekoyaTens SA1.
Mpy NOCyTOYHOM ynpaBneHun u nepe-
knoyarene SA1, HaxoasiLLLEMCS B MOJIOXe-
HUM "4", yCTaHaBNMBAIOT BPEMSA BKIOYE-
HUS ByOUNbHMKA U OTKIIOHAKOT NOYAaCOBOW



cuUrHan, npy 3Tom no curHany éyaunbHuka
Harpyska, Nnoakto4YEHHAsa K TPETbEMY Bbl-
xody, OydeT BK/OYEHA Ha NATb MUHYT,
3aTeM TakxXe Ha NaTb MUHYT OyaeT BKJIO-
YyeHa Harpyaka, NogKIl4EHHaAa K YeTBEP-
TOMY BbIXOAY, Mocne 4yero obe Harpysku
OyayT OTKJIOYEHbI M CHOBa BKJO4YaTCH
yepes CYTKU. DTOT PEXUM MOXHO UCMNOSb-
30BaTb, HaNpumMep, 4asa exeaHeBHON NPo-

S1 "Pexum" 4yacoB Harpyska OyneTt oOT-
KJIlOYEHa U BKJTIOYMTCHA CHOBA Mocne cpa-
6aTtbiBaHUS OyOounbHMKA, @ B MOJIOXEHUN
"Ha oTtknioyeHme" nopspok paboTbl Ha-
rPY3KM CMEHUTCS Ha 0O6PaTHBIN.
YnpaBneHve LBETOM CBEYEHUS CBETO-
OVOOHOW MOACBETKM OCYLUECTBASETCH C
MOMOLLIbIO TPETBErO U YETBEPTOrO BbIXO-
[oB yacoB. lMogceeTtka (cBeTtoanogHas
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BEPKM UCMPABHOCTU OXPaHHOM CUrHanun-
3aumn. Ecnn nepeknioyatens SA1 Haxo-
[LUTCS B NONIOXeHUN "3", yCTPONCTBO MOX-
HO MCMNOb30BaTb A1 €XeAHEBHON CMEHbI
LuBeTa [AeKopaTMBHOW MOACBETKW MNoMe-
LLEHWS MM HOMEPHOTrO 3Haka goma.

Ong no4acoBOro ynpasfeHUs BKIIO-
4aloT YacOBOM 3BYKOBOM CUrHa, MO3TOMY
no UCTeYEeHMM NePBOro Yaca byaeT BKIO-
YyeHa Harpyska, NoAK/O4EHHANA K TpeTbe-
My BbIXxOAy, koTopas OypeT paboTtatb B
TeyeHWe cneayowero yaca, nocne 4ero
TakXe Ha 4Yac BK/IOYUTCA BTOpas Harpys-
Ka, a 3atem obe Harpysku 6yayT oTK4e-
Hbl Ha BpeMs, 3aJaHHOE MOJIOXEHUEM
nepeknoyatens SA1. Ecnn nepeknioya-
Tenb HaxoAuTCcA B MofloXxeHun "3",
Harpy3ky OyayT OTKJOYEHbI B TeyeHue
yaca, a ecnv B rnosioxxeHun "4" — B Teve-
HVUe ABYX YacoB. Pexum noyacosoro yn-
paBneHns ynobHo Ucnonb3oBaTb Ana ne-
PUOAMYECKOrO BKIIOYEHUS BEHTUNSALMA B
NOMeLLEeHUN.

Cxema ycTpoOMCTBa, MO3BONSAIOLLErO
peanu3oBatb ynpasJieHne Harpy3kamu rno
HEKOTOPbLIM U3 ONUCAHHbIX BbILLE BapuaH-
TOB, NpvBegeHa Ha puc. 5. Hymepauus
3/IEMEHTOB NPOAOMXaeT HayvaTylo Ha
puc. 1. YCTPOMCTBO nofy4aeT NnuTaHue ot
cetn 230 B yepe3 UCTOYHUK nNuTaHusa Al
(NoBOMN KOHCTPYKLIMM) C BbIXOAHBIM Ha-
npsbkeHnem 12 B. Yacbl nogknoyaloT K
pa3béMy XS1 ycTponcTBa, Npy 3TOM Ha
HUX MOCTyNaeT nuTalollee HanpsxeHue,
NOHWXeHHoe 0 5 B nHTerpasnbHbiM CTa-
ounnsatopom DA1. Tepeknioyatenem
SA2 BbIOMpPAIOT BapuaHT paboTbl Harpys-
K1, NOAKMOYEHHON K po3eTke XS2. Ecnun
nepeksyaTelb HaXoAMUTCSA B MOMIOXEHUN
"Ha BKto4eHne”, Npu yaepxxaHum KHOMKN

NleHTa unn CBeToamMoAHbleE MOAYNWN) NoA-
KnoyaeTcss K KoHTakTam XT3—XT6 ycT-
pPOMCTBa M BKIIOYAETCH MPU 3aMblKaHUU
KOHTaKTOB (oTOpene unu BbIKIOHATENS,
NOAK/OYEHHOIo K 3axmmam XT1 u XT2.
Ecnn tpanauctopbl VT5 1 VT6 3akpbiThl,
OyneT oTKpbIT TpaH3ucTop VT7 v noaceeT-
Ka CBETUT KpacHbIM. TpaH3ncTopbl VT8 un
VT9 npn 3TOM 3aKpbITbl, TaK KakK UX 3aTBO-
pbl Yepe3 OTKPbITLIN KaHan TpaH3ucTopa
VT7 v amnopgbl VD17, VD18 coeamHeHbl C
obwum nposogoM. [pu OTKpbIBAHUMK
TpaHaucTopa VTS Tpetuin BXond YCTpPOW-
CTBa coeAmHsieTcs C OOLLMM NPOBOAOM,
noatomy TpaHamnctop VT7 3akpbiBaeTcs, a
VT8 npoponmkaeT 0CTaBaTbCs 3aKPbITbIM,
TaKk Kak ero 3aTtBOp COEAMHEH C 0OLLMM
nposoaom yepes anopa VD15. TpaHaucTop
VT9 npu STOM OTKpbIBAETCS, NMO3TOMY
noacBeeTKa CBETUT CUHUM. [poLiecc BKIo-
YeHUsa 3enEHOro KaHana noAcBeTKM Npo-
UCXOAUT aHanormyHo. na no4acosoro
ynpasfieHns NOACBETKOW nepeknoyaTesb
SA1 pgomKeH HaxoauTbCA B MONOXEHUU
"3", a AN NOCYTOYHOro ynpasneHns — B
nonoxeHun "4".

MapameTpbl NOJIEBbIX TPAH3UCTOPOB
VT7—VT9 onpenensitor MOLLHOCTb CBETO-
ANOOHON MOACBETKWU, MOAKIYAEMOWN K
3axunmMam XT3—XT6. Yka3aHHbIe Ha Cxeme
TPaH3MCTOPbI MOryT obecneynTb TOK A0
10 A, KOTOPOro C 3anacoM XBaTUT He TOJIb-
KO Ansi paboTbl CBETOANOAHOM NOLACBETKM,
HO W1, HanNpumMep, 419 NOACBETKM C namna-
MW HakanmeaHMs (KOHEYHO, MOLLHOCTb UC-
TOYHMKa NuTaHna A1 fonxHa COOTBETCT-
BOBaTb MOLLHOCTWN Harpy3ku). Pene K1 —
noboe C HOMUHANbHBLIM HaMpPsXeHUneMm
12 B, TokOoM cpabaTbiBaHUs He Gonee
100 MA 1 KOHTaKTamMu, PacCHUTAHHLIMU

Ha KOMMYTaLMIO Harpysku HYy>XHOM MOLL-
HOCTW MNpu ceTeBOM HanpsbkeHun. Oc-
TanbHblE AETanu YCTpohcTBa — nobble
noaxoasaLme.

B kauyecTBe Harpysku, paboTaioLein Ha
BKJlIlOYEHME, K po3eTke XS2 ny4ywe nop-
Ko4YaTh YCTPOMCTBA, aBTOMATUMYECKU
OTKJIOHaoLWMECS Yepe3 HEKOTOPOE BPeEMS
nocne BK/IOYEHUS (HANpUMep, dneKkTpo-
YalHWK, KHOMKa BKJIIOYEHUS KOTOPOro
npenBapuTenbHO HaxaTa, Ui MUKPOBOI-
HOBYIO MNeyb). ITK YCTPOMCTBA OTKIOYaT-
CSl BHE 3aBMCUMOCTM OT TOrO, NMPUCYTCTBY-
€T B NOMELLEHNN YENOBEK NN HET, a, Ha-
npumMmep, anekTpoayxoBka 6e3 Tammepa
OyneTt npogosixkarb paboTatb, YTO MOXET
TauTb B cebe onpeaenéHHyio ONacHOCTb,
Tak Kak O TOM, 4YTO AyXOBKa BK/OYMIACH
npu cpabaTbiBaHUM TaiMepa, MOXHO
npocTo 3abbiThb.

B 3aknioueHve cnenyeTr OTMETUTb, HTO
OnMuCaHHbIM B CTaTbe€ CMOCO60OM MOXHO
MOOEPHU3MPOBATL  Pa3fiInyHblie  TuMbl
9NIEKTPOHHbIX YacoB. Ecnn yacbl nmetot
nBa v 6onee 6yannbHUKa, 3TO CYLLLECTBEH-
HO NOBLICUT PYHKLMOHAsbHbIE BO3MOXHO-
CTW yCTpoOWnCcTBa. ANrOpUTM LUKIINYECKOro
YyNpaBfiEeHNst Harpy3kamum MOXHO U3Me-
HUTb, 33€NCTBOBAB OCTaslbHble BbIXOObl
MUKpocxeMbl DD2 1 npuMeHUB AOMOMAHN-
TeNbHble TPAH3UCTOPHbIE Knouu. Ecnun
npu nopaboTke YacoB y3eN LMKINYECKOro
ynpaB/ieHNs Harpy3kamMm He HyXeH, MUK-
pocxemy DD2 1 oTHOCSILLMECS K HEeW ane-
MEHTbI UCKJTIOYAIOT, @ eCNn HET Heobxoam-
MOCTU B TpUrrepe 1 y3ne ynpaBieHus
noaceeTkon XKW, MOXHO yaannuTb N MUK-
pocxemy DD1, a BMecTO anemeHTa DD1.1
YCTAHOBUTb MHBEPTOP Ha MOJIEBOM TpaH-
3ucrtope.

JINTEPATYPA

1. Bonkoe A. Kwutanckue 4yacbl — Tamn-
mep. — Paaumo, 2003, Ne 9, c. 58, 59.

2. HewaeB WU. DnekTpoHHbIE Hacbl-Oyanb-

HUK BKJOYaOT ocsBeweHve. — Pagmo, 2005,
Ne 2, c. 39, 40.
nMPOANINIKOM

e 0OMOTOYHbIE NpoBoga MITB-2,
Nanwo, NaWwo v ap.;

e MOHTaXHble npoeoga MITd (3),
MrLiB, HB-4, MC 16-13, PK n gp.;

® HUXPOM, dexpanb, MaHraHuH,
KOHCTaHTaH;

® N30NALUNOHHBIE TPYOKW, JUCTHI,
JNIeHTbl, CKOTYN, NPYTKK;

° Me[pb, aJIOMUHUIA, NaTyHb, HEPXa-
BelKa, MenbX1uop v ap.;

e HoTOPE3NCT, NNaTbl MaKeTUpPOBa-
HUS;

® TEKCTONUT, OPrcTeKO, MIacTuku,
CUJINKOH;

* nasnbLHoe obopynoBaHME N MaTe-
puansl;

° TepMounHTEpPdEIC.
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NMpocTon TepMmomMeTp

4. SAXAPOB, r. OpeHbypr I

BHuUMaHuIO 4yuTaTenen npeanaraeTcss KOHCTPYKLUS MPOCTOro u
AOCTYIMHOro B MOBTOPEHUN TepMOMETPa C NPUMEHEeHNEeM CTPEJIOYHO-
ro nHaukatopa (MuKpoamnepmeTpa) A5 BU3yasibHOr0 KOHTPOJIs
namepsiemoii temnepartypsl. LLlkana TepmomeTpa nmeeT JIMHEHHYIO
3aBUCUMOCTb OT UBMEHEHUS TeMnepaTypsbl.

nepcoHanbHbIX KOMMbIOTEPAX, Kak

M3BECTHO, ECTb KOHTPOJIb TeMnepary-
pPbl BCTPOEHHOrO XEcTkoro aucka (HDD).
[ns aTux uenen BHYTPU Kopryca XEcTKo-
ro gucka Ha rmbkom wnende (puc. 1),

Puc. 1

MAyLLEM K FONI0BKAM YTEHUS AaHHBIX, pac-
nasiHa MMKpOCxemMa B KOPMYCHOM WUCMOn-
HeHun SOT-23-3 ¢ mapkupokoin T5C.
9T0 KaNMOpPOBaHHbLIN aHaNOroBbI AaT4YNK
Temnepatypbl cepum LM50 [1] ¢ napameT-
pamMu He xyxe, YeM y nonynspHoi LM35.
Pa3Huua B ToM, 4TO Yy Aatunkos LM50 npu
Temnepatype 0 °C Ha BbIxoae umeeTcs
CMelleHMe TMOCTOAHHOIO HanpsikeHus
+500 MB, 4TO NO3BONSAET NPUMEHUTL AN
HUX OLHOMONSIPHOE HANPSXXEHNE NMUTAHNS
BO BCEM UHTEpPBAJIE N3MEPSEMbIX TeMMe-
patyp. Mpn ogHONONSPHOM NUTAHUKU AaT-
4ynk ¢ nHgekcom "C" — LM50C cnocobeH
n3MepaTb Temnepatypy ot —-40 °C pgo
+125 °C 1 pabotocnocobeH B nHTepBane
HanpsxeHuin oT +4,5 B oo +10 B.
TemnepaTypHbI KOG DULMEHT AaTym-
koB paeeH 10 mB/°C. K uamepsiemomy
BbIXOLHOMY HanpPsXXeHUI0 B MWIMBOJIb-
Tax, YACNEHHO PABHOMY TeKyLLEn Temne-
paType C Y4ETOM €€ 3Haka N YMHOXEHHO-

My Ha [ecsaTb, 0obaBnseTcs ykalaHHoe
cMeleHne 500 mB. BbixogHoe Hanpsixe-
HME B MWIIMBOMbLTAX, UCXOOA U3 ITUX
nepeyncrnieHHbIx 0COHBEHHOCTEN, paccyn-
TbiBAOT N0 dopmyne

U =10t + 500,
roe 10 — TemMnepaTtypHbIi KOAPDULMNEHT;
t — TemnepaTtypa B °C.

Cxema npocToro TepMomMeTpa nokasa-
Ha Ha puc. 2. OH cobpaH Ha MMUKpocxemMe
LM50CIMS. KoHaeHcaTtopbl C1 1 C2 ycTa-
HOBJIEHblI COMMACHO PEKOMEHOALMUNAM,
npueenénHbiM B [1]. KoHpeHcatop C1 —
6JI0KMPOBOYHLIN, C2 — UALTPYIOLLMIA.
Peanctopom R1 kanubpyiloT uHTepBan
N3MEPEHUN.

DA1 Y +5B
LM50CIM3 1 IICH M

Vee

Vout

T |GND

Puc. 2

YepTexn nevyaTtHoW nnaTbl TEPMOMET-
pa 1 pacnosioXeHUss 3N1eMEHTOB, Kpome
CTpPenoYyHOro mumkpoamnepmetTpa PA1,
npuBeneHsl Ha puc. 3. [Nnarta paccumTtaHa
Ha YCTaHOBKY MOBEPXHOCTHO MOHTUpYe-
MbIX KOHOEHCATOPOB 1 PE3NUCTOPOB TUMO-
pa3smepos 0603. Pe3aunctop R1 coctaBneH
n3 OBYX, BKJIIOYEHHbIX nocsienoBaTesibHO.
9710 coenaHo onsa ynobcTea kKanmbpoBKu
TepMomMeTpa npu Hanagke. K KOHTakTHOM
nnowaake 1 npunameaioT NPOBOA, MAy-
LM K MJIOCOBOMY BbIBOAY MUKpoamMnep-
MeTpa, K nnaowanke 8 — nposog +5 B
UCTOYHMKA nuTaHua. [Mnowapka 2 —
obwwii nposoa,.

MN3-3a npenenbHOM MpPOCTOTbl CXEMbI
noTpebyeTcsa rpafympoBKa LuKabl CTpe-
JIOYHOro MuKpoamnepmMeTpa, MNOCKOJIbKY
npu Temnepatype 0 °C, kak y>Xe ckasaHo,
Ha BbIXOAEe Aatyvka OygeT HanpsikeHue
0,5 B, aHe 0 B. 'pagympoBka 3akno4aeT-
CA B HaHeCeHMn COOTBETCTBYIOLLUX
3Ha4YeHNN TemnepaTtypbl Ha LWKany MUK-
poamnepmeTpa C WHTEPBAJIOM, Hanpu-
mep, 10 nnm 20 °C. MoXHO NpoCcTo cocTa-
BUTb Ta6nmu,y COOTBETCTBMSA MOJIOXEHUN
CTPESIKM 3HAYeHUsM TemnepaTtypbl 6e3
HaHeceHunsa Ha,EI,I'II/IceI‘/'I Ha wKane.
OTMeTI/IM, 4yTO nNpu yBeENUNYEHUNn wunn
YMEHbLEeHUN TemMnepaTtypbl nokasaHus
N3MEHSAIOTCA NIMHENHO COrNacHo npuee-
DEHHOWN Bbiwe dopmyne.

HanaxwvBaHune 3aknioyaetcs B noodo-
pe conpoTtuBneHus peauctopa R1 nop
COMPOTUBJIEHNE PAMKN MUKPOAMMEPMET-
pa Tak, 4ToObl MOJNIOXEHUSI CTPESIKN Mpun
N3MEPEHUSAX COBMNadann C HaAHECEHHOW
rpagyvpoBKOI Ha LWKane u 3HayYyeHnssMu
Tekylweih Temnepatypbl B YC/OBUSX, e
NPOM3BOAATCA U3MepeHus. B aBTopckom
BapuvaHTe pe3ncTop MMeeT COonpoTuBe-
Hmne 19 KOM 1 cocTaBneH U3 AByx nocne-
N0BaTeNIbHO BKJTIOYEHHBIX C HOMUHANbHbI-
My conpoTtumeneHuammn 10 kOm n 9,1 KOm.

Ana nutaHus TepMoMeTpa MOXHO
MCNONb30BaTb MPaKTUYeCKn Nbon unc-
TOYHUK C BbIXOAHbIM HanpsxeHnem 5 B.
ABTOpP NS NUTAHMS NPUMEHUN rafibBaHN-
yeckunt anemeHT 1,5 B Tnopasmepa AAA
C noBbIlWALWMM npeobpasoBaTeniemM Ha-
npskeHus, onybnnKoBaHHOM paHee B
ctatbe [2]. Ero cxema npuBegeHa Ha
puc. 5, a yepTexu ne4aTHOM nnaTtbl 1 pac-
MNOJIOXEHUS 3/IEMEHTOB — Ha puc. 6 yka-
3aHHOW cTaTbW. g NnOAy4eHNs BbIXOAHO-
ro HanpsbkeHus oT npeobpasosaTtens,
paBHOro 5 B, BbIBOA 2 MWUKPOCXEMBbI
KP1446MNMH1 cnenyet coeanHUTbL C 00LWLMM
NPOBOAOM NepPeMbIYKON S1 13 kanav npu-
nos. B koHTakTHble nnowaaku 1,2, 4,5, 8
nnaTel TepMOMETPaA BnamBalT LWTbIPU U
yCTaHaBNMBAOT €€ Ha MeCcTO Moayns
YM3Y4 cornacHo npuBenéHHol Hymepa-
unn BbIBOAOB. MuHyCOBbLIA NpoBOA, OT
MukpoamnepmeTpa PA1 nogxnioyaloT K
KOHTaKTHOM nowiaake obuiero nposoga
npeobpasoBaTens, a NtoCOBON — K HUX-
HEWN KOHTakTHOWM nnowaake BA1 cornacHo
puc. 6 B ctatbe [2].

010
4 21
°
B [
alr]
o
Puc. 3 n 5 8

O6paTtHas cTopoHa nnaTbl TEPMOMET-
pa MMeeT J,OCTaTO4HO CBOOOAHOro MecTa,
4TOObl MOMECTUTb HECNIOXHbIA y3en Ha
onepauuoHHom ycunutene (QY), Bbinon-
HAIOWEM OYHKLMIO BbIMUTAHUA "NNLWIHUX"
500 mB u3 BbIxOgHOro curHana. MNopoii-
nét OY cepun LM358 B MUHMATIOPHOM
Koprnyce Ans NOBEPXHOCTHOrO MOHTaxa C
COOTBETCTBYIOLLEN CXEMOW BKIOYEHUS.
MoxHO cobpaTb WHAMKATOP, BKIKOYAlO-
WM ceeToamon, unan pene npu BbIXOAe
TeMnepartypbl 3a 3afaHHbin nopor. Mpu-
MEHVB penie, MOXHO MCMOoNb30BaTb Tep-
MOMETP B COCTaBe YCTPONCTBA, OTK/IO4a-
IOLLEro pasnnyHele Npnbopbl NPy NPeBbl-
LUEHUN NI YMEHBLLEHUM 334aHHOMO TEM-
nepaTypHoro nopora.

JINTEPATYPA

1. LM50 and LM50-Q1 SOT-23 Single
Supply Centigrade Temperature Sensor. — URL:
https://pdf1.alldatasheet.com/datasheet-
pdf/view/550864/TI1/LM50CIM3.html
(01.08.2020).

2. 3axapos [. YM34 "Ha HorTe nanbua”. —
Pagno, 2020, Ne 6, c. 6—9.
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09/t_.zip Ha Hawem FTP-cepBepe.
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apn NMetpoeuuy AGonuud (10R
oaAHa n3 xeptB penpeccun 1937—1

reoprwuii YJ1IMSIHL (UY5XE), r. JIbBOB, YKkpauHa
3T1a crarbs nogroroBseHa no matepunanam kHurn leoprus He MuHyna cusa nedanbHas y4acTb u
YnuaHua (UYS5XE) n Bopuca CrenaHoBa (RU3AX) "Jlucras ctapbie  KOPOTKOBOJIHOBMKOB.
"CallBook” n He TonbKO... (1925—1941)" (JIbBOB: C[T1OJIOM, 2008) n A6 O.D.HM('\?BIS% HI;ISS%T)aﬂ Kapn etposuy
OJINH — .
no pagnon6nNTesIbCKUM XYpPHaaM Pa3HbIX J1eT. B 19271928 rT. y Hero 6bin
no3biBHoi 10RA/RK-10 (oH :
1937 r. Hayancs Tak Ha3blBaeMbli npoxwvean B HuxHem HoB- JES
"6onbLIOK Tepop”, KOTOPbIA Ha He- ropoge, yn. 3se3amHka, a. 23,
CKOJIbKO JIET BBEPrHyn CTpaHy B Macco- kB. 1), umen "PaspelueHne” Ha
Bble penpeccun eé rpaxgaH. OCHOBHbI- paboTy B 3dupe MOLIHOCTbIO
MW XepTBamMu penpeccuin ctanu ropos- 0o 10 Bt Ha BonHax gnvHom 40,
CKME XUTeNN — TexHnyeckne paboTHUKM 110, 200 n 300 m.
N WUHTENNUreHuMs, BOEHHOCHyXallme... B npunoxeHnn "RA-QSO-
RK" (1929, Ne 1, aHBapb, c. 6)
K XypHany "Pagmo Bcem” (1929,
Ne 1) onybnukoBaHa cxema ero
nepegaTyuka.
B 1929—1933 rr. Kapn lNeT-
POBUY  MOAYYUST  MO3bLIBHOW
eu2AF ac 1933 . — U3VM.
K. M. AbonuH paboTtan Ha- pa
YanbHUKOM abOHEHTCKOW CIyX- /
6bl QHeprocbuiTa FOMPAC. s
05.12.1937 r. Kapn MNeTposuny (o=

Kapn MeTtposuy A6osnH,
1928r.

‘ USSR IKARI ADOILLIN RSFSR
NLINL-N

WD, Zweplinka, 24 app. 3.

mfA_

G BOE, |
Lo !’.’\:bunf.elpolse gt x I _n‘l,v
DX trapsmitting L2, ZLAa R, f :

QSL 10RA, 1928 r.

"Lak" eu2AF, 1929 r.

Obln apecToBaH B TI. [OPbKOM,
OCyXaeH no crtartbam 58-10,
58-11 YK PC®CP, npuroBopéH K
BbICLLEN Mepe Haka3aHus u
01.02.1938 . 6bI1 pacCcTpensH.
Mpumedanne. OaHa 3 ctarevi
YK PC®CP, rio kotopovi emy 6b1/10

| npeavsBneHo o06BuHEHME, —

Cr. 58-10. [llponaraHga wan
arvrauus, cogepxatiasl rnpu3bis
K CBEepXeHWIo, rnoApbIBy wan
ocnabneHno CoBETCKOU Bnactun
Wnian K coBepLIeHUO OTAEJIbHbIX

| KOHTppeBoOIOUNOHHBIX npec-

TYrNAeHU, a paBHO pacrpocTpa-
HEeHWe WM N3roToBJIEHNE, W
XpaHeHue nMTepaTypbl TOro Xe
cofepxaHusi.

KoHkpeTHass npu4nHa ero

| apecra aBTOpPY HenssecTHa.

e e T Mo BMOSMHE ECTECTBEHHBIM
T NPUYYHAM W3M0XEHHbIN MaTepu-
 PSE OSL bl sard w6 e e an He MOXeT NpeTeHaoBaTb Ha

npaBo abCONOTHON MCTOpUYEC-
KO UCTUHBI, HO aBTOp 0bpaboTan
AOCTynHble eMy matepuans.. Wl
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PabotTa M >XU3Hb.

EennuHcraxseH
4%

Anexcanap BOP3EHKOB (YL2AG), r. Pura, Jlateus

cBoboaHOe BpeMs yTonaw B adupe.

MoulHoCTb HebonbLIas, HO Koppec-
NOHOEHTOB xBaTaeT. Hukorga He gyman,
y70 B CE, LU, PY, CX Tak MHOro paguornto-
6uteneir. Pabotan nosbiBHbIM 4K1F, B
ocHoBHOM CW. 1o EBponbl goctyyartbcest
TSKENO.

AHTApKTUYECKOE NEeTO, KaTaknN3MOB
HeT. CyTKn Ha BaxTe, 4epe3 CyTKM Ha Noa-
BaxTe. OcTanbHOe BpeMsi BCSAKME XO3pa-
60Tbl, adup, pbibanka. Hac Ha cTtaHummn
25 yenoBek. [pnbnusauTensHo pa3 B
MecsiL, HanpaBASAT Ha KyXHIO K noBapy
ViBaHy B nomoLlpb. YEpHLIN 1 Genbiin xned

a, 29-a CA>

i |

Amepuke 4yé€pHoro xneba HetT. OH
nonpocun MBaHa BbinekaTb €My
MHOrOa YEPHbIN xN1eb.

B koHue deBpang npocHyncs
OT BONbLIOrO LWyMa, Haao0 UATU Ha
BaxTy, HO CHapyXu Obl1 CUNbHbIA
BeTep. Bbixoas, ene oTkpbin ABEPL
HapyXy. O4eHb CuUMbHbIE MOPbLIBbI
BeTpa. Jepxachk 3a NOpy4HU, Cnyc-
TUNCS NO NecTHULE, a AanbLue Be-
Tep YNOXWMA MEHS Ha >XMBOT.
MogHATLCH HEBO3MOXHO, BCE-
Takn 43 MeTpa B cekyHay. Tak u
non3 no-nnactyHcku okono 150 m

Ha Baxte B paguopy6bke. * .‘
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OcTaHOBKa Ha mapLupyTe.

cBoiA. Y MBaHa 6bin CBOW peuenT Ha ero
nsrotoBneHune. OgHaxapl B SHBape K Ham
3ae3Xal HavyanbHUK YUJIMACKOW CTaHuumn
mariop Murenes. Ero yroctunu 6ytepbpo-
[amMu C YEPHBIM x/1€00M 1 €My OYEHb MO-
HpaBunocb. [leno B TOM, 4YTO BO BCEN

OKoH4YaHue.
Ha4ano cm. B "Pagno”, 2020, Ne 8

no paguopybkn. Camoe rnaBHoe — BCe
@HTEHHbI YCTOSANN.

B aHBape npuwwno kKpymsHoe CcygHoO
World Discavery ¢ Typuctamu. Bbino MHOro
amepurKaHckmx neHcmoHepoB. OcobeHHOo
3arnomMHunacb ogHa 6abyuwika. Cnpocuna:
"KT0-TO Yy Bac n3 JlatBun ectb?" TyT yxe 9
B nepsbix pagax. Cnpawwmsana npo Jlat-
BUIO. Y MeHs1 B 3aHauke OyTbinka "Pux-

Umneparopckue NnUHrBnHbI.

ckoro 6anb3ama”, 9 nogapun en. OHa
NnpoCTO pacnfnakanacb. EE maneHbkom
rnocne BOMVHbI yBe3M B AMepuKy, HO OHa
nomMHuna, 4To eé€ PoguHa — Jlateu4.
PaboTta npoxogut B HOPManbHOM pe-
XMME, HO OCTPOB HaxoauTCcsa Mexay
OBYMSI OkeaHaMn — ATNaHTUYECKUM U
Tuxnm, noroga ewe Ta... B maprte Beuve-
POM CTaHUMIO OKyTan TyMaH, NMOTOM Mo-
WEN Menkuii ooxap, Bpoae Obl BCE HOP-
MaJsibHO, a MOTOM yaapua Mopo3. YTpom
MoBanUI0 TPM MayThbl BbICOTOM Mo 20 M.

MecTto paaucta B aHTapk-
TU4YeCKOM Be3gexone.

Ha natmmunanmeTpoBom 6GumeTtanne
HaMEp3 Nén anameTpoM LWEeCTb CaHTUMET-
poB. 910 ewg He BcéE. C iora npuwna
nypra, BeTep okosio 20 METPOB B CEKYHAY.
CBSI31 HET, BCe aHTEeHHbl B 00pbiBe. Mbl,
4eTBEPO PaAMCTOB W MKOC [ABa Bpaya,
TpOE CYTOK BCE BOCCTaHaBnmBann. Temne-
paTypa 0KoJI0 MMHYC AEeCHATU rpaaycoB, HO



BEeTEep M CHer BCE ocnoxHanu. Cnanu
HOYbIO MO YeTblpe-NATb YacoB. OTO Ha-
CTOsILLIEe aHTAPKTMYECKOe uChbiTaHue. Y
MBaHa, Hawero nosapa, Toxe 6bl10 Ucnbl-
TaHue, KOPMUN Hac kanopusmn. bes ceasn
B AHTapKTUKEe O4eHb Mnoxo. Bce pebsata
Ham nomoranu. CamoBbIpyyka 6bina kanu-
TanbHOW. o BECHe, B KOHLE OKTAOPS, HaLL
HavanbHMk Oner Hwukonaesuy OpnoB
pewwmnn cnycTuTb Ha Boay katep. CoenaH
OH M3 MJIACcTMKA, OKOJMO YETLIPEX METPOB

Ha craHumn — npasaHuk.

LSIMHOM C ABYMS MOTOpamu. MNpokatunmcs
no 3anvey, OOWNAN A0 MeCTa, rae CXoauT
NefHVK, NMOTOM peLluvnn nopbibaunts. A
3aKWHYN YA04KY, MUHYT Yepes NsTb YTO-TO
3auenunocbk. Kpydy KaTyLky, O4eHb Taxe-
no. lNokazanacb MOpaa MOPCKOro fieonap-
na. Bonocbl Ha ronose pabi6om. Oner
Hukonaesuy kpuunt: "Pexb necky, nHave
OH Hall KaTep pas3HeCcET B wenkn”. Bot Ta-
Kaq uctopus. 94 gymaio, 4To, KpOMe MeHs,
Takyio pblOy-XXMBOTHOE HUKTO HE JIOBUJI.

OcHoBHag nnaTta KB-TtpaHcuBepa

Bukrop JEHUCOB (RA6LM), r. A3oB PocToBckoii 06/1.

CTPONCTBO pa3paboTaHO Ha OCHOBE
nyywmx nyénmkaumin [1—3] ¢ HekoTo-
pPbIMU M3MEHEHUSIMU, B HEM MPUMEHEHbI
COBPEMEHHbIE PaaMO3/IEMEHTbI B OCHOB-
HOM /11 MOBEPXHOCTHOIrO MOHTaxa. Cxe-
Ma OCHOBHOW MnaTthbl TPaHCUBEpPaA Mnokasa-
Ha Ha puc. 1. KnioyeBon peBepCUBHbIN
cMecuTenb cobpaH Ha Mukpocxeme DD2
(ADG774). Ha norunyeckmx anemMeHTax
DD1.1 1 DD1.2 cobpaH dopmupoBaTtenb
CUrHana retepoguHa, CurHan Ha Hero
nocTynaet ¢ rHe3aa XS1. B pexuvme npué-
mMa (RX) curHan ¢ aHTeHHbI nocne guana-
30HHbIX GUABLTPOB MNOAAETCA Ha rHEe3do
XS2, B pexume nepepadn (TX) Tam xe
dopmMupyeTca curHasn, nocTynawLwmn Ha
BXOJ, yCunmtenst MowHocTtun. YBY oTcyTcT-
BYET KaK HEHYXHbI, a TpaH3uctop VT2 B
pexvmMe npméma paboTaeT Kak yCunmTenb
MY, HarpyxeHHbI 4epe3 cornacyowmin
M-koHTYp C30L4C42 Ha BOCbMUKpPUCTASb-
HbI KBapueBbli GUNBLTP Ha pe3oHaTopax
ZQ2, ZQ3, ZQ6, ZQ8, ZQ10, ZQ12, ZQ14,
ZQ15, a B pexvme nepefaym — Kak ycu-
nutenb SSB-curHana. Tok nokosi 9Toro
TpaH3ncTopa — 35...40 MA.
Kackapn Ha TpaHaucTtope VT3 (KM3066)
B pexmnmMe npméma HeakTMBEH, KBapL,EBbIN
dUNbLTP NOAKNOYEH K KOHTYpY L6C53C55,
HaCTPOEHHOMY Ha CpPefHIo 4acToTy
aToro ¢GunbTpa, a B pexume nepenaym
3TOT Kackap paboTaeT Kak ycunuTenb
DSB-curHana ¢ BO3MOXHOCTbIO PY4YHOM

PEryaMpoBkM MOLLIHOCTM MO BTOPOMY
3aTBOPY TpaH3ncTopa.

Kackagbl ycunenus MY cobpaHbl Ha
TpaH3uctopax VT4, VT6, VT8 n VT14.
Mexay kackagom Ha TpaHaucTtope VT8 un
Kackagom Ha TpaHauctope VT14 Bknio-
YEH LECTUKPUCTAsIbHbIN MOOYUCTOYHbLIN
GunbTp Ha pesoHaTopax ZQ4, ZQ5, ZQ7,
ZQ9, ZQ11, ZQ13, KOTOpPLI cornacoBaH ¢
nomoLbio peauctopoB R67 n R75. Bocb-
MUKPUCTaNbHbIN  KBapueBbin  OUALTP
COrNacoBaH Ha BXOAE C NOMOLLbIO 1-KOH-
Typa C30L4C42, a Ha BbIxoge — C NOMO-
Wwblo KOHTypa L6C53C55. SSB-petekTop
BbIMOJIHEH Ha TpaH3ucTope VT15. MNeps.bii
kackag Y34 cobpaH Ha OY DA4.1, a
BbIXOJHOW Kackag — Ha Mukpocxeme DAG
(TDA20083).

Ha OY DA4.2 cobpaH ycunutens APY,
€10 OxBayeHbl yeTblpe kackapa YIMY (yn-
paBneHne No NepBoOMy 3aTBOPY MOJSIEBbLIX
TPaH3UCTOPOB), @ PYYHYIO PErynnmpoBKy
ycuneHuns no MY MOXHO OCyLLEeCTBUTbL pe-
3uctopom R50 npu HanaxnsaHun. APY He
OTK/IoYaeTCs, rmybrMHa aBTOMATMYECKOM
perynmpoBku cocTtaenseT okosio 120 ab.

OnopHbLIN  reHepaTop Ha 4acToTy
8867,238 k', cobpaH Ha MUKpPOCXeme
DD6 (K561J1A8), ero yactoTta usameHsieTcs
C MNOMOLLbIO MNOAK/IOYEHUS  KaTyLIKK
MHOYKTUBHOCTU L11 mnu KoHOeHCcaTopoB
C97, C98. MuKpPODOHHBIN ycunutTenb
cobpaH Ha crneuvann3npoBaHHOM MUKPO-

Bpaun? AnHaTtonuii — xmpypr n3 Hos-
ropoaa, Cawwa TateBocsiHL, — 13 MOCKBBI.
Mo MeguuUVHCKOM YacTn UM genatb Hedve-
ro, BC€ MOV KOJiNeru 340poBble Nioaun, HO
BO Bcex paboTax oHu nepsble. B aBrycte
Ha MONbCKOW CTAHUMN OOUH U3 NONSIPHN-
KOB KaTaJiCqd Ha NbbKax WU CnoMan Hory.
Moctynun SOS He Ham, a Yynnuiiuam. Y 4n-
nmibeB Obl1 TONbKO aHecTe3uonor. OHu
obpatunuck K Ham. BepTonét 6bin Haro-
ToBe. 10 oKono nonyaHs. Tona n Cawa,
KOHe4YHo, nonetenn. o cnoBam AHaTO-
s, NONbCKUIA NONAPHUK 6o ymep Obl,
nmbo ocTancs uHeanuaoMm. Tons cHavana
pasobpan ero Hory, a NoToM cobpan — u
BCE B nopsake. Nyckanm nonskm 6naroga-
PAT PYCCKUX, 4TO Mbl COXPaHWIIN XN3Hb UX
rpaxgaHuHa.

B Hauane sHBaps 1985 r. noaxoouT HaLw
nobumsblii Tennoxop, "bankan”. 3a aga aHsa
[0 3TOro marop Murenb, Ha4anbHUK CTaH-
umn Mursh, npurnawaet nosapa MeaHa n
MeHs Kk cebe [IOMOIA Ha OTBaJIbHYIO.

Ero xeHa AHHa-Mapus no npomcxox-
[EHUIO pycckas, neayuika y Heé pycckum,
NnPUroToBmMiaa OTAMYHbLIA cTon. Mwurenb
ObI1 o4eHb OnarogapeH MiBaHy — cBexuii
YEpHbIN xneb Bceraa 6bin y HEro Ha cTone.
OH nopapun MBaHy BMOeOMarHUTOMOH,
Nno TEM BPEMEHAM 3TO ObISIO O4EHb KPYTO.
B o6uwiem, aBa aHsA Obin 60nbLIOK Npasg-
HuK. Korga nopgoweén "barkan”, 3a HaMun
npuoexasn HOBbIN PAAMCT, HaA0 ObLIO YX0-
anTb Ha PoaunHy. Bewm y Hac 6binm cobpa-

(OkoH4YaHne cm. Ha c. 56)

cxeme (Npenycunutesb C KOMNPEeCcCopoM)
DD3 (SSM2165) n OY DA2.1. Peauctopom
R21 yctaHaBnuBaloT ypoBeHb curHana 34
npu HanaxuneaHun. Pesnctopom R8 ycta-
HaBINBAIOT NMUTAHME 3NEKTPETHOIO MWK-
podoHa.

leTepoauH cobpaH TpaH3aucTope VT1
(BC817), ero yactota Ha 600...700 Iy
BbILLIE 4YACTOTbI OMOPHOr0 reHeparopa, a
ycTaHaBnMBaoT e€ Noadopkon KoHaeHca-
TopoB C6, C12. YpoBeHb cuUrHana retepo-
AvHa noabupatoT pe3nctopom R24.

Mopgynatop Ha wMwukpocxeme DD4
(ADG774) — c cCuUMMeETpUpYOLWUM
34-TpaHchopmaropom cepum TOT. CurHan
KBapLEBOro reHeparopa B pexume SSB
npoxoaut yepes anemeHtT DD7.1 v dunbT-
pyeTtca HY-punstpom C86LB8CI1L9C94, a
3aTeM nopaérca Ha dopmmpoBaTesb,
cobpaHHbIi Ha Mrukpocxemax DD5 v DD4.
B pexunme CW BbICOKMM JIOFMYECKUM
YPOBHEM OTKpbIBaeTca TpaH3uctop VT11,
1 HU3KWNI NOrnyeckuii ypoBeHb 610KMpyeT
paboTty anemeHTa DD7.1. Ha ero Bbixone
(BbIBOZ, 3) OTCYTCTBYET CMrHan KBapLLEeBO-
ro reHepatopa, TEM CaMbiM B pexXunme
SSB curHan ¢ mukpodoHa He 6yaeTt npo-
cnywmBartbes B adupe. C BbIXoAa MUKPO-
cxembl DD4 yepe3 TpaHchdopmaTtop T4
DSB-curHan nocTynaeT Ha YCUNUTENbHbI
Kackapn Ha TpaH3ucTope VT3. Ha TpaH3u-
ctope VT7 cobpaH kackan, nepektoyeHns
RX/TX 3amblkaHMeM Ha 00LWuii NPoBOA
KOHTakTa 1 pa3béma XS8.

HasHauyeHune KOHTakToB pa3dbeéma XS8:

— KOHTakT 1 — noakntoyeHme S-meTpa
(MukpoamnepmeTp ¢ TokoM 100...200 MKA);

— KOHTaKT 2 — CamMomnpocnyLmBaHme
(NOOKIOYAI0T NEePEMEHHBIN PE3NCTOP COo-
npotmenennem 10...30 kOm) ans perynu-
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+12VTX;

— KOHTakT 3 — CMeHa
USB/LSB nogaveii curHana BbICOKOro J10-
rmyeckoro ypoBHs (5 B) oT cuHTe3aTopa
4acToThl;

— KOHTaKkT 4 — BKJIlOYEHME pexmnma
CW BbICOKMM NIOrMHYECKNM YPOBHEM;

— KOHTaKT 5 — noakno4yeHne rpoMKo-
roBOpUTENS;

— KOHTAKT 6 — MNoAak/oyYeHne ronoB-
HbIX TenedOoHOB;

— KOHTakKT 7 — He UCMOJIb3yeTCs;

— KOHTakT 8 — 00wuii NpoBoA (Kop-
nyc).

K rHesgy XS7 nogxntoyaloT perynstop
rpomkocTn 34, Kk rHe3ny XS5 — peryns-

noJioChbl

I I
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l—C|3[‘|1-T DTCSB
82 I I 100

Puc. 1

TOp BbLIXOOHOM MOLLHOCTU nepegaTyunka,
oba — nepemeHHble Pe3nCTopbl COMpo-
TneneHnem 10...30 kKOm.

HanpsxeHua nutaHusa +12B n -12B
noaaoT Ha KoHTakTbl 1 1 3 pa3béma XS3, ¢
KOHTaKTa 2 CHUMAIOT HanpsbkeHue +12VTX
O aKTUBaLMM pPacCTPOeK CUHTe3aTopa

100

1= 1 1=

C40 C49 C63
330 ZQ? ZQQ 33e  Za11 ZQ13 100

c45 cs)TU}I::gsl—'
_—L120 100_|—_ Isz

4acTOTbl M ANA BK/AOYEHUS yCcunautens
MOLLHOCTM B pexxume TX. KoHTakT 4 npea-
Ha3HayeH ONa NOAKKYeHua Tenerpad-
HOro MaHmnyngaropa.

K rHe3ny XS4 nogkntoyaloT anekTpeT-
HbI MUKPODOH, K rHe3ay XS2 — guana-
30HHbIE MONI0COBLIE PUNBTPLI, K FHE3ay
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XS1 — cuHycoupanbHbIN CUrHan retepo-
OMHA C CMHTe3aTopa MpsIMOro CuHTesa
WKW OPYroro retepoamHa Co CnekTpasib-
HOW MNNOTHOCTbLIO WymMa He 6onee
140 pb/I'y Npu paccTpolike OT HecyLlen
Ha 1 klu.

JINTEPATYPA 3. Mapkmun C. Knio4eBoil cMmecuTenb Ha
mukpocxeme ADG774. — Pagmo, 2006, Ne 4,
1. Pap 3. CnpaBo4yHoe nocobue no BuiIcoko-  ¢. 69, 70.
4acTOTHOI cxemoTexHuke. — M.: Mup, 1990.

2. AposnoB B. Y3nb cospemeHHoro KB

TpaHcueepa. — Pagmo, 1986, Ne 2, 4—7,9—12.
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B KO/10HUN NMepaTopCKNX MAHIBUHOB.

Hbl. PaccTaBaHue ¢ YMANMNCKMMM Apy3bsimu 6bI10 NPOCTO HEOMU-
cyemo. Cnésbl 6binn y Bcex. Mbl pacctaémcs HaBcerga. Murens
1 3HaN TONBbKO C XOPOLLIEN CTOPOHbI, Kak TaM Yy HUX B apMun, He
3Halo.

Ha "Baiikane” Bctpeya. Te xe pebsta n AEBHOHKM U3 KOMaHbI.
Y Hac Awmk Aquagradiente, koTopbIi nogapun manop Murens, B
obueM, BCE MO MonHoM nporpamme. bepém Kypc Ha OCTpOB
lOxHas leoprus. MNMpobnema ¢ MBaHOM, nanblbl HA pykax M0OXo
paboTatoT. Bcé Havanock B aekabpe, To XonoaHo, To Xapko. No-
cnepHUi MecsL, Ha KyXHe OH PYKOBOAMI HaMU TOSIbKO C MOMOLLLbIO
CBOMIX 3HaHWI B NOBApCKOM gene. Hnyero, HopmasnbHo, C ronony
He ymepan. Ha cyaHe 9 BCE BpeMs yxaxmBas 32 HAM.

lOxHas leoprua — o4eHb KpacuBbIN OCTPOB. BcTanu Ha akope
B OyxTe BO3/1ie BOEHHO-MOpCKOoM 6a3bl AHrnuu. Psaom nonysa-
TonneHHoe cyaHo "KBecT" M3BECTHOro nonsipHMKa dpHecTa
LLleknToHa, NOTOM MO3Xe A 6bl1'y €ro Morunbl. Beicagmunuce Ha
LUIIONKax Bo3ne ObIBLLEro nocénka kutoboes. Bcé B pa3sanu-
Hax, BUANMO, XOPOLUWIA yparaH NpoLwweén. AHMInYaHe BCTPETUAN
HopmanbHo. Mownu no 6epery, Be3ae MHOXECTBO AETEHbILIEN
MOPCKMX KOTWUKOB, HO U C UX B3POCSLIMU POOUTENSAMU MNPU-
LoCb No3HakoMnTbesA. OauH 13 HUX nobexan 3a MHon. OH Ha
nacrax, 3yboB y Hero xaaraert. A 1 Ha CBOUX ABomx nobexan oT
Hero 1 3auenuics 3a Kouky. Ynan HeyaayHo, NeBOn Pykon Ha
KaMeHb. [lyman — nepenom, 60sb yxacHas. Haw xmpypr AHa-
TONNIA cKasasl, YTO O4eHb CUJbHbLIN yKnG. Llenyto Hepento xoann
C NoaBsi3aHHON pykoli. C pebsaTaMmm 1 4eBYOHKAMN U3 KOMaHAbI
pewnnu caenatb wawnbik. OTownm no 6epery 3a napy Kuno-
mMeTpoB. [poB xBaTtano, BCOAY BanssioCb MHOro OOCOK. A,
HaBepHoe, OOMH U3 HEMHOMMX COBETCKUX JII0AEN Xapwun n en
wawnblk Ha KOxHowm feoprun. Tpu pasa nrpanu ¢ aHrmmMyaHamm
B pyTOON M TPU NrPbI NPOUTrpanu. Y MeHst HOpMasbHbI aHINA-
CKWUIA, HO Ha PagMoCTaHUMIO HE NyCTUNAW. Tpn OHSA Ha OCTPOBE,
3aTeM MOEM Ha "MOJ‘IO,D,é)KHyIO"

Moyt nogownn Kk "MonogéxHon", oo uenn ocTaBasoCb
Bcero 30...40 kM, panblie nbapl. KpynaHoe cyaHo BO Nbaax —
3TO HOHceHc. lMpuneten BEpTONET, NPUBE3 MNEPBYIO MapTUIO
NONISIPHMKOB, B35/1 HOBBLIX M 3a04HO Hallero VBaHa oTBE3NM K
BpayaM. Tam emMy pasa Tpu-4eTblpe Aenann YKOsbl B KaXObli
naney,. OH npuneten, kak HoBeHbkuiA. MNocne "MonoaéxHon"
LEepPXUM NMyTb HA 0cTPoB MaBpuknin. OH MHe 3HakoM, ans MiBaHa
3T0 ObI10 BNEPBbLIE.

Bbinunu xonogHoro nveBa U pewwmnnmM noexatb B CTONULY
MopT1-Cana,. Xopowuii ropof, HO 34aHUI Bbllle TPEXITAXKHbIX
HeT. Bcioay kpacuBo 1 ymucto. ObpaTtHaa aopora bbina Tsaxena,
MHe Ob1J10 04eHb N10X0. COMHBILLKO NPOLLIO MO MOEl rosoBe.

Hanee ngém B Manyty, ctonmuy Mosambuka. C mopsi ropog,
CMOTpPUTCH WKnkapHo. Ho yem Gnmxe, Tem xyxe. Bce noma ka-
KMne-To ob6LIapnaHHble, MO YANYHBLIM KaHaBaM TeKyT OTXonbl
XnaHepeatenoHocTn. Hy n BoHmwa Ha Becb ropoa! EguHcT-
BEHHbIM MPWINYHBIM MECTOM okasancsa mysen lNpupogbl. Ha
npucTtaHn VIBaH 3akasan y MeCTHOro abopureHa Ansi MeHs
MacKy M3 caHganoBoro aepesa. CHAN ¢ pyku yacbkl "BocTok”
1962-ro roga BbiNycka, Ha 3TOM U OOrOBOPUIUCL. DTO BCE B
6narogapHOCTb MHE, YTO 51 32 HAM yxaxXuBas. BaHs o4eHb xopo-
UM YenoBek 1 HacToswmii gpyr. MNpowno yxe 36 neT, a macka
[0 CUX NOP Y MEHHA AoMa.

AsponopT ManyTty — Tpu 4aca Tam, xapa
non, 50 rpagycoB, KOHOVLMOHEPblI OTCYT-
CTBYIOT.

B aobtotn dpun kynun ceoer aoyke 60sb-
OO M/IIOLLEBOrO 3aiLa, Ky4y XeBaTesbHbIX
pesnHOK 1 ans cebs Tpu OyTbUIKM BUCKM,
netetb pganeko, 4epe3 BClO Adpuky.
Mocagunu B CaMONET M TaM €eLLé COpPOoK
MWHYT, KaKk B KOHCepBHOU GaHke. Korpa
B3/IE€TENUN, CHAN pybaLlKy, €€ MOXHO Oblo
BbkMMaTtb. Camonér TY-154, mect 176,
nonspHUKoB 165, ocTanbHble Naccaxupbl
OblIn TEMHOKOXME. Bbl MoxeTe npencrta-
BUTb, 4TO TaM NPOMCXOANJIO.

Pe6ﬂTa ¢ "MonopéxHon", "Boctoka" un
"BennuHcray3eHa”, co MHOrMMM 9 LWEN B
AHTapkTnay. Bce paccnabneHHble, netum
[OMOM, BCE, 4TO ropeno, 6bino BbINUTO.
Ho3zanpaekn B Hap-ac-Caname, OxumnbyTu,
Kanpe, Cumdeponone 1M B KOHUE —
LLlepemeTbeBO.

MeHs BCTpeyanu mama, XeHa 1 ouka...

Bce cBoum cTatbum nocCBHAWAI0 MOEMY
Yuutenio Ha KB Hukonato Bnagmmmuposudy Xonogkoy (RX3A ex
RX3AA, RV3GZ, UV3GZ), ecnu 6bl He OH, MOs1 cyapba cnoxmnacb
6bl coBcem no-gpyromy. Kpome Toro, HactaBHuky, MOXHO cka-
3aTb, BTOpOMYy oTLy Bayecnary ®Eépoposundy Bawkupoy (YL2MF
ex UQ2MF), Cepreio Puda (UQ2GDW ex 4K1GDW), Cepreio
KysbmuHy (YL20C ex 4K10C, UQ20C) 1 MHOFMM, MHOTMM MOUM
npy3bam n3 oeieiero CCCP. B oktabpe 2020 r. y meHs 601b-
o iobuneni — 50 net B adpupe. Xaoute HOBOCTEN.

73! Bcem ynaun! C yBaxxeHunem! AnekcaHap Bop3eHkoB
YL2AG ex 4K1GAG, 4K1F, UK3ABC, UK2GAG, UK2GKW,
UQ1GWwW, 4J0Q, UQ2GAG and etc.

ABTOp v penakumwsi 6naronapst lNeTpa PomoBa 3a rpeno-
cTaBJsieHHble poTorpapun.

o ——— — . —

HpO(l)ecél/IOHaJIa
aHTeHHm 01'3



"YOnNnnHUTEeNnb'
MHPpaKpacHOro nynbTa
OUCTaAaHUMOHHOIO ynpaBJ/ieHuUs

. HEYAEB, r. MockBsa

aKk HasbiBaemblin "ygnmHutens" WK
NMAY nossonsieT pacwmpuTb paguyc
nencteusa obbivHoro UK MAY n nossonaet

Cxema "yonuHutens" nokasaHa Ha
puc. 1. OH cOCTOUT N3 NPUEMHOI YacTu,
cobpaHHo Ha WMK-mopyne B1, n nepe-

ynpasnaowme curHans ot UK T14Y, Ha Bbi- .
xone moayns GopMupyloTcs Hmu3koyac-

XP1
1
] * * » +
R1 820 | R4 DA1 c3 :TE 4. 5B
7|51,  KP1006BW1 |10 Mk x -
! G1 8| x10B 4
E m+U
o1 s R6 380
B1 S N
TSOP34836 | oy —* b D1 . o &l Lult p
N Y 3 11000 mk x 1N5817 s 4
N\ 1 x10B KT3102B VD2
ouT| c2 TSAL4400
IR GND 2 1000~ R5 50«
Puc. 1

ynpaenaTtb agesancom ¢ MIK-ynpaeneHunem,
HaxoasawmMest Ha 60JIbLLOM PacCTOSHUN
nnn B cocegHen komHate. MNpu 3TOM
MOXET MCMOoNb30BaThCs Kak MpoOBOAHas,
Tak n 6ecnpoBogHas nepepaya nHdopma-
umn. Takon yoJMHUTENb MOXEeT Mnpuro-
ANTbCS, ecnun, Hanpumep, DVB-T2-pecu-
BEP M TENEBU30P pas3MeLleHbl B pasHbIX
KOMHaTax.

Kak npasuno, npocton DVB-T2-pecu-
BEp MMeeT ABe rpynnbl BUOEO- N ayamo-
BbIXOZ0B (pa3Horo Tuna), OAMH N3 KoTo-
PbIX MOXHO MOAKIOHYUTL K NepBoMy Tene-
BU30pY (MOHMTOPY), a APYron — KO BTO-
pOMY, HAXOAALWEMYCS B APYron KOMHaTe.
EcTecTBeHHO, 4TO B 9TOM cliyyae npu-
OETCS NPONIOXUTb COOTBETCTBYOLWNIA
kabenb B 9Ty KOMHaTy. YTobbl ynpaBnstb
DVB-T2-pecrnBepomM 13 opyrom KOMHaTbl,
MoxeT notpeboBatbcsa "yonnHutens" UK
NAay. B nHtepHeT-marasnHax 4oCTaTo4HO
MHOrO NPeAJIOXEHNN TaknUX YCTPOCTB, HO
HECNOXHO caenaTtb Takoe YCTPOWCTBO U
CaMOCTOSITENBHO.

patolel yactn, cobpaHHoM Ha ynpaense-
MOM reHepaTope MNPSAMOYrofibHbIX UM-
nynbCcoB Ha Tanmepe DA1 1 nanyyatrowem
MK-omnope VD2. MNuTtaHne NnpuémHas 4acTb
noslyyaeT Nno CuUrHanbHOMy nposoay. OHO
noctynaet Yyepe3 peaucTtop R1 Ha coean-
HUTENbHbI Kabenb, U 3aTemM 4Yepes3 ANoa
VD1 3apsixaetca koHgeHcatop C1, ot
KoToporo v nutaetcsa NK-mopyne B1.

PaboTaeT ycCTPOMCTBO CJieayloLWmum
obpaszom. Mpu oTcyTcTBUM curHana ot UK
NAyY na seixone MK-moaynsa B1 npucytcT-
BYET BbICOKMI YPOBEHb HANPSXEHNS, KOH-
neHcatop C1 3apsaxeH u UK-moaynb
roToB K NPUEMY curHanos. B npuémHoi
yactun TpaH3ucTtop VT1 Oyaet OTKpbIT
HanpsXeHneM, MOoCTynalwWmM Ha €ero
6a3y c pesucTuBHoro genutens R2R3.
MoaTtomy Ha Bxopae E (BbiBOA 4) Tarimepa
DA1 npucyTCTBYET HU3KWIA NOrMYECKUIA
YPOBEHb 1 reHepaTop 3aTOPMOXEH, Npu-
4YEM Ha €ero BbIXOAE TakXkXe HWU3KUIA ypo-
BeHb 1 nanyyatrowmii MK-gropn VD2 obec-
TOYEH.

TOTHbIE UMMYSLChI, COOT-
BETCTBYIOLLVE YyNpaBs-
owmm curHanam MaY.
Mpr4yém nHpopmaumnoH-

HbIM SIBASIETCA HU3KUN |

ypoBeHb. Bo Bpemsa ero
pervicteusa gmnop VD1 3a-
KpblBaeTca  (nutaHue
moayns B1 ocyuwects-
n9eTcs OT KOHAEeHcaTo-
pa C1), TpaH3ucTop VT1
TakxXe 3akpblBaeTcs u
Ha Bxoge E Tammepa
DA1 nosiBNnsieTcs BbICO-
KU ypoBeHb. eHepa-
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TOp HaunHaeT paboTaTtb, U B pe3ynbTate
Ha wmanyyaowmin UK-gnop VD2 nocty-
nalT naykm BY-umnynbcos, npomoaynun-
POBaHHbIE YNPaBASIOWUM CUrHanom. Tak
anop VD2 dopmupyet UK-curHan, aHano-
rmyHbIi curHany MK MAY.

Mutate ycTpoicTBo yaobHo oT USB-
nopta camoro DVB-T2-pecuBepa, ans
3TOro npegHasHavyeH pasbeém XP1, koTo-
pbili coeauHEH kabenem COOTBETCTBYIO-
wen annHel ¢ nepeaarollen vyactoio. Ans
nuTaHMs NOAONAOET 1 3apaHOE YCTPOUCT-
BO ¢ USB-pa3béMOM OT COTOBOro Tene-
doHa.

Mepepalowyo yactb pasme-
waT B6nM3nM okHa WK-npmném-
Huka DVB-T2-pecuBepa Tak, 4T0-
6bl nanyyeHve amoga VD2 6bino
HanpaBneHoO B CTOPOHY OKHa.
MPMEMHYIO YacTb pa3MeLLaT B
Opyron kKomHate B yOoOHOM
Mecte. O6e 4acTu coeauHsioT
Nio6bIM ABYXNPOBOAHLIM Kabe-
nem, nogonaéTt, Hanpumep,
TenedoHHbIn kabenb. Ecnn npu-
MEHUTb TPEXNPOBOAHLIA  CO-
eNHNTENbHBIN kabenb, anoa VD1
He YyCTaHaBnMBalOT, EMKOCTb
KoHpeHcaTtopa C1 MoxeT OblTb
10...20 mk®. Pes3uctop R1 He
yCTaHaBAMBaloT, N COeauHSIoT "+
koHpeHcatopa C1 ¢ "+" KOHAOEH-
catopa C3.

OnemMeHTbl MPUEMHOI 4acTu
CMOHTMPOBAaHbI HA OOHOCTOPOH-
Hel nedvaTtHon nnate u3 GoNbru-
POBAHHOrO CTKJIOTEKCTONNTA TON-
wmHon 1...1,5 mm. EE 4epTéx
nokasaH Ha puc. 2.

MOXHO NPUMEHNTbL MOCTOSIHHbIE pe-
3uctopbl C2-23, P1-4, MJIT, noacTtpoey-
Hbin — CM3-38a, TSR3323P, Cl3-19a,
okcuaHble kKoHpeHcatopbl — K50-35
MM MMNOPTHbIE, KoHAeHcaTtop C2 —

KepaMn4yeCckun Manm NAEHOYHbIN, TPaH-
3ucTtop — nwbon mn3 cepuin KT315,
KT3102xM, anon — ManOMOLHbIN rep-
MaHueBblin nnn LWoTTKn, Mukpocxemy
KP1006BW1 MOXHO 3aMEHUTb aHaNormy-
HOW MMNOpPTHOM cepun 555 nnu 17555.
BHelwHW BUA CMOHTUPOBAHHOW nnathl
nokasaH Ha puc. 3.

B kavecTBe KOpnyca ans nnatel nepe-
patwoueri yactu (puc. 4) 6bi1 NCMNONbL30-
BaH aJlOMUHWEBBLIA KOPNyCc OT pene
P3C22, ¢ yuéToM pa3mepoB 3TOro Kop-
nyca n 6bina padpabortaHa nnata. Ans
n3nyyatowero MK-gnopa B kopnyce cae-

naHO OTBEpCTUE AnamMeTpoM 5 MM, nog,
nnarty yctaHoBNeHa NU30MNSALMOHHAsA NpPo-
Knagka M3 TOHKOro naacTtuka. Mnarty
MOXHO 3aKpenuTb BHYTPU Koprnyca C Mno-
MOLLbIO TEPMOKJIES.

MprémHan yacTb pasmelleHa B NiacT-
MaccoBOM Kopnyce (puc. 5), noaxopas-
Len ans 9Ton Lenmn okasanack nnactMmac-
coBasi Kpbllwka OT ny3blpbka. B ueHTpe
KPbILLKM COENaHo OTBEepCTME Ans pasme-
LeHns1 chepuryeckoro BbICTyna NpUémMHo-
ro WK-mooynsi, npvMeHEH OOBbEMHbIN
MOHTaX, a 9NeMeHTbl 3akpenyieHbl C
NMOMOLLIbIO TEPMOKIES.

HanaxwvBaHne CBOAMTCHA K YCTaHOBKe
TpebyemMoi 4acToTbl reHepartopa noj-
CTpoeyHbIM peanctopom RS5. Hauwe Bcero
B UK T1LY B kKa4yecTBe HECYLLEN NCMONb3Y-
eTcs yacTtoTa 36 kI, UMEHHO e€ 1 peko-

MeHAayeTcs  BbicTaBUTb. [lo-
CcKONbkKy manyyaowmin IK-gmop,
nepepailoLieli 4yacTu pacnono-
XeH B6nnam DVB-T2-pecuBepa,
OTKJIOHEHME HECYyLLEeN 4HacToTbl
OT HOMWHANbHOW HE [AOIXKHO
CYLW,EeCTBEHHO TMOBAUATbL Ha
paboTocnoco6HOCTL  YCTPOIi-
cTBa.

Cnenyet yyecTb, YTO HeEKO-
Topble  UK-mopgynu  ummeioT
BbIXO[, C OTKPbITbIM KOJIEKTO-
poMm. B aTom cnyyae ona noyx-
npoBOoAHOro kabens HUKakux
W3MEHEHUIA B KOHCTPYKLMUIO
BHOCUTb He Hapo. [pu wuc-
Nnosib30BaHMN TPEXMNPOBOLHOIO
kabena cnemyet WCKIIOYUTb
anopn VD1, He ypanaa pe3ncTtop
R1, émkocTb KoHaeHcaTopa C1
yMeHbwnTb Ao 10...20 Mkd un
coegnHuTb ero "+" ¢ "+" KOH-
neHcartopa C3.

OT pegakuymmn. Yeptéx nedyarHoii naatsl
B ¢popmare Sprint LayOut nmeertcs rno agpecy
http://ftp.radio.ru/pub/2020/09/ir.zip Ha
Hawem FTP-cepBepe.




MynbTUNynbT
ONSA ynpasneHua rpynnomn
rekcanopnos

4. MAMUYEB, n. LLlatanoBo CMosieHckoli 0611.

peanaraembli MynbTUNYALT, B OTAU-

yne OT paHee OnybNMKOBAHHbLIX Ha
CTpaHVLAaX XypHana BaprMaHTOB NPUIoxe-
HUIM Ona cmapTdOoHa, NO3BONSET OCyLe-
CTBNSATb OAHOBPEMEHHOE ynpaBsieHne Le-
non rpynnon urpywek (pmc. 1), 3anuchbl-
BaTb CLLEHAPUIA NX ABUXEHUS U BOCNPOU3-
BOOWTb ero. Takoi BapuaHT penaet uc-
nosnb3oBaHve waccu pobotos 6onee npu-
BieKkaTenbHbIM. NS CHUXEeHnsa Tpypo3a-

Tpat npu W3roTOBAEHUUN HECKObKUX
Liaccu NpUMeEHEH BapuaHT rekcanoga c
MCMOJIb30BAaHNEM BCErO ABYX CEPBOMNPU-
BoaoB. O6wasa naesa KOMMNOHOBKM ane-
MEHTOB €ero LLacCcu Nn03auMCcTBOBaHAa y po-
60Ta, KpaTKOe onncaHne KOHCTPYKLMN KO-
TOPOro MOXHO HanTu no ccelike <https://
mechanicalmutants.com/page-w.htm>.

BHelwHe OH 4eM-TO HaNmoOMUHAET UMHO-
njaHeTHoe CyllecTBO, OTCOAA M Ha3Ba-

Hue — NHorekc. Cxema ycTponcTea noka-
3aHa Ha puc. 2. Cepsonpusog A3 ocy-
LECTBNSET OBUXEHUE HOr B FOPU3OH-
TallbHOW NI0CKOCTKU, cepBonpueog A4 — B
BEPTUKaNbHOW MNNOCKOCTU. Takmm obpa-
30M, NOOYEPENHO NPUNOAHMMAETCS Jie-
Bas M NpaBasi CTOPOHbI rekcanoaa, OH no-
CTOSIHHO OMMPAETCS Ha TPY HOMM NMPU CBO-
€M OBUXEHUW. LleHTpasnbHble HOrU He-
MHOIO KOPO4€ OCTaslbHbIX, MTO3TOMY B HEN-
TpaNbHOM MOJIOXKEHUN Kayaskv npueoga
A4 poboT onnpaeTcs Ha YeTbipe Horn. 9Ta
0COBEHHOCTb MO3BOJIIET UMPYLLKE MOBO-
payvBaTb BIEBO U BNpaBO, OLHOBPEMEH-
HO MpoABWUrasfiCb BNepén unn Hasad. 3a
noJsly4eHne KOMaHAHbIX CUrHaNOB-CUMBO-
IOB 13 NPUSIOXEHUS OTBEYaeT Moaynb Al,
006paboTKy nonyyYeHHOl uHbopmMaumm u
€€ npeobpa3oBaHue B yNpaBnsiolme nm-
nynbCbl CEPBOMNPUBOAOB OCYLLECTBASET
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nnata Arduino Pro mini. Hanpumep, npu
nony4YeHnn n3 nNpunoxexHms cumeona "1"
po6OT NONAET Bnepén, cumeona "2" — Ha-
3aa. ObpaTtHasi cBsi3b Nnata—Moaysb (Co-
eanHeHne 1 — RX) B 3TOM KOHCTPYKLUUU He
MNCMOSIb3YETCS, U €€ MOXHO UCKITIOYNTD.
Ha puc. 3 npeacraBneHbl HEKOTOpbIE
nM306paxeHns aKkpaHa MNPUIOXEHUS MpU
ero pabote. KHonka 1 nosBonsieT npu
KPaTKOBPEMEHHOM HaXaTun caoenatb Bbl-
6op Mexay Tpemsi pexmmamu paboThbl
nynsta. doHoBas Hagnucb 6 ux BU3yanu-
3upyeT. B pexnme "YnpasneHune" npuno-
XeHne BbINONHAET (YyHKUMM nynbTa yn-
paBneHns BbIOPaHHOM UIPYLLKM NN BCEN
rpynnon. KHonku rpynnbl 4 npu HaxaTtum
¢ duKcaumen 3apaloT HanpaBneHns ABU-
XEHUS, Hanpumep, BNepén, Hasapd, Ha
MecTe. [Mapa kHOMok 3 ocyuwiecTBAseT
nepexksloyeHne nynsta (BepxHaa KHomka)
Ha ynpasneHne C MOMOLLbIO akcenepo-
MEeTPa, HWXHSAS perynmpyeTt ero 4yBCTBU-
TenbHocTb. KHOMKa 2 npon3eBoanTt nocne-
noBatesibHbli Nepebop pPexmnMoB ynpas-
neHus rekcanogamu. MOXHO ynpasnsiTb
KaXAblIM KOHKPETHBIM M3 HUX B OTAESb-
HOCTW Unn Bcen rpynnon cpasy. Knonka 5
perynupyeT CKOPOCTb OBWXEHUSI UMPy-
wek. B pexume "3anuck” npunoxeHue
B6noKNpyeT paboTy KHOMKM 2 Ha TEKYLLEM
3HAYEHUN U XOET BBOAA AaHHbIX ANs 3a-
nUCKM NOCNEeLOBATENbHOCTN KOMaHA,. Tak,
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BLIZOB ) .OmemounTLCH
BWI30B Eim SOTRIIDMATRCR

ONS KpenneHus ronosbl 5. Kavanku cep-
BOMPUBOAOB MOXHO BKJIEMBaTb B MeyaT-
Hble GOPMEHHbIE YrybNeHNs 3NeMeHTOB
1 n 3. Ons 6onbliein Npo4HOCTU MOXHO
Takxe [OMNOSHUTENbHO UWCMNONb30BaTh
MWHNATIOPHbIE BUHTLI M2, 0COBEHHO npu
PYYHOM BapuaHTe W3rOTOBJIEHMS LLACCU.
CHavana MOHTMPYIOT NPMBOAbI K OCHOBA-
HUIO, 3aTEM CaXaloT Kavasikm, KPeCTOBUHY
1 apKy, BCTaBASIOT B Na3bl FO/0BY N HOMU.
Bua cobpaHHOro waccu gaH Ha puc. 1.
AKKYMynaTOp OT COTOBOro TesiedoHa
MOXHO KPEenuTb K HEMY C MOMOLLBIO Ma-
CTUKOBBIX XOMYTMKOB UM OTPE3KOB ABYX-

Kofa Tavisep

JBenaTh

KOffla MEE.II: ALErMOR RENaTh. ..
ropa YWYCTB Ulermor genart ... ;

roiga CROPOCTD Wlermox gena...

rorga BIMKOTYS lemox genar. ..
xofpa PEHMM lllermoxk penams

 corma Cacontucanepouersal

NPMCEONTE [ ][]
L.

ESendBT X BRNONHMTE 8CNM.

e oo e e

| AHRLManMsHpoEaTL obanbHyn

MiMAansInposaTs rebamtyie [ ) 8
WA ANKIWposaTs robamsayic [ e | [ \

rorfa MPAMO MposecwBeepx

korpa MPAMO. NMposecruBrms g \
rorfa HASAL TNposecTHBhMa 4. \

| koiga BIIPABOD TposecmBaMs ...

xorga BIIEBD BIEBO I'tpuBa:TnBrm B

5

HanpuMep, KpaTKOBPEMEHHO HaX1Mas Ha
KHOMNKM "Bnepén” cemb pas, "Ha mecte” —
cemMb pas, a 3atemM Ha "McnonHeHwne",
NOMAET NOCNEeAOBATENBHOCTb CEMb LLIAroB
BNepén, CeMb LIAroB Ha MecTe, naysa u
NnoBTOp B LMk/e. [ns aToro AOCTaTO4HO
ewé pas3 KpaTKOBPEMEHHO HaxaTb Ha
KHOMKY 1, nepengsa B pexum "Bocnpouns-
BegeHve”. [nsa Bu3yanusaumm pexumoB
npeayCMOTPEHbI CMEHbI LLIBETOB U HAaMmn-
cell KHOMOK NpuiioXeHusi, GOoHOBbIX Kap-
TVMHOK C M300paxeHVeM rekcanoaa B pas-
HbIX YacTsX aKpaHa coobpas3Ho Hanpasne-
HUSIM OBVXKEHUS.

Jetann waccu (puc. 4) cnpoekTu-
poBaHbl B OpenSCAD n moryT 6bITb pac-
neyartaHbl Ha 3D-npuHTepe. MNpu nx pea-
nmM3aunm ncnonb3oBanncb GyHKUMN du-
ryp — napannenenunega cube([a, b, c],
false); (c onuHamm cTopoH a, b, ¢ B Mun-
numetpax), umnuHgpa cylinder(h=10,
r=8, true, $fn=100); (Bbicota — 10 MM,
pagunyc ocHoBaHust — 8 MM). Takke Obln
3a4encTBOBaHbl PyHKLMM MX TpaHcdop-

Maumm — nepemMeLleHns, BpalleHusi, Cno-
XeHus, BblunTaHua: translate([a,b,c])
{}, rotate([a,b,c]) {}, union(){} u
difference(){} coorseTcTBeHHo. OaHako
npyv OTCYTCTBUU BO3MOXHOCTWU MeyaTu
anemMeHTbl 1, 2, 3 1 5 MOXHO Bbipe3atb 13
JINCTOBOrO MOPUCTOro MjacTuka TOoNLm-
HOM 3 MM C MOMOLLbIO PYYHOrO No63umKa.
OcHoBY (9n1€MEHT 4) MOXHO M3roTOBUTb
M3 YeTbIPEX MPSIMOYrOJibHbIX OTPE3KOB
naacTMacchbl TONWMUHON 2...3 MM, CKNeunB
X CEeKyHOHbIM kneeM. B aByx nnactuHax
HYXXHO cAenaTb NPsIMOYroJibHble Bblpe3bl
noA kpenneHue cepeonpuBogoB. Wx
XenaTefibHO 3aKPennTb C MOMOLLLbIO BUH-
ToB M2 1 raek, npeaBapuTenbHO Mpo-
CBEPNUB B MJIaCTUHaX OTBEPCTUS Ans
MoHTaxa. Paamepbl NpAMOYrofibHbIX
BbIDE30OB B MJACTUHE-OCHOBAHUUM —
17%x23 MM, B BepTUKaNbHOW NiacTuHe —
12x23 mm. [uck-kpectoBuHa 3 mmeeT
yeTblpe nasa AJig KpernyjieHns KoMnaekTa
nepegHuX M 3agHux Hor 2. LleHTpanbHas
napa Hor 1 (apka) Takxe MMeeT npopesb

CTOPOHHEN NUNKOW NEHTbI (CKoTva), pas-
MeLLLAsA ero Ha KpecToBuHe 3 (puc. 5) nam
OfHOl 13 nnacTtuH-ctoek 1, 2. AHano-
rMYyHble Bapuaunn PacrnoioXeHUs ane-
MEHTOB 4—7 MOXHO peanu30BbiBaTb U
ONa nnaT-Moaynein ynpasnieHus.
CTpykTypa NnporpaMmmbl NPUIOXKEHUS B
MIT App Inventor nokaszaHa Ha puc. 6.
MepBasa rpynna 610KOB ynpaBasieT HaBu-
rauvein pexmmoB paboTbl MPUIIOXEHUS.
BTopas rpynna — 3T0 G10KM-DYHKUUK,
oTBevallwMe 3a nepenavyy AaHHbIX Ha
nnaty Arduino Pro mini n cmeHy ¢oHOBbIX
KapTUHOK pexumMoB. TpeTba rpynna —
nepemMeHHble xpaHeHus MAC-agpecos
MCNOJIb3yEeMBIX B UrpyLLKax 61t0Ty3-Moay-
nen. Yerséptaa rpynna — nasnbl nepe-
MEHHbIX-dNaroB, 3Ha4eHUst KOTOPbIX 3a-
[Al0T YCNIOBUS TEX U MHBIX PEXMMOB pa-
60Tbl NpunoxeHus. MocnegHss rpynna —
nporpamMMHasl peannsaumsi KHonokK HaBu-
rauMm WUrpywku npu ynpaesaeHUn wunu
3anucu. Ona npumMepa paccMoTpuMm
byHkumio passopota SendBT (puc. 7).



% B )

BHNONHATE. | (] exnm |;
1

J

| ELIH

R globalfiol - M=+ N0}
etisoe [CLIEIES [ocnamlercr

TeRCT | (%] coggMiNTh

..m-

B L alobaifil * B =+ (1]
pzoe [FIFER MocnarsTewcr

BL308 TocnaneTexcr
TEKET

nomyuris EXN)

[ nemrss EER

noryrars
none s E3E

NenFEMTH m

Puc. 8

Mpu Hanuumm xoTs Gbl OOHOrO coeauHe-
HUa ¢ moaynsmu HC-05 npoucxoout
nepepaya KOMaHz, Ha TOT UAWN UHOW MO-
oynb. MNepemenHas flbl onpepenser,
Kakon moaynb 6yaeT 3agenicTeoBaH. Ecnun
oHa pasHa 0, curHan nNonMaET nepeBoMy
mMoaynio, 1 — BTOpPOMY, ecnv 3Ha4yeHue
Oypet 3, KomaHay nosnyyaT Bce Tpy Moay-
N9 IPaKTU4ECKN OAHOBPEMEHHO.

Bonee npmBbIYHBIA "3EMHON" BapnaHT
BHELLHEero Buaa waccu rekcanoga n3ob-

paxéH Ha puc. 8, a KOMMNNEKT NEMEH-
TOB — Ha puc. 9. Laccu nmeet B x040-
BOW 4aCTW TPU CEPBONPMBOAA U, Cllea0oBa-
TenbHo, 6onee pecypcosartpartHoe. Ko-
HeyHo, BbIGOp TMMa waccu 1 peanusaums
YyNpaBnSOLLMX CKETYEN NOSIHOCTBIO HAxo-
OSTCA B pyKax XenaloLmx NOBTOPUTb KOH-
CTPYKUMIO, HAJO NILLb Yy4nUTbIBaTh 0OLLMIA
NPOTOKOJ Nepenayn KOMaHa, u3 Npunoxe-
Hus. Cumeon "1" — "Bnepégn”, "2" — "Ha-
3ag”, "3" — "Bnpaso”, "4" — "Bneso”,

"A" — "CocTosiHne nokos", "5" — "Bnepén,
Brnpaso”, "6" — "Hasap Bnpaso”, "7" —
"BneBo Haszan", "8" — "Bnepén Bneso”,
"9" — "TonTtaHue Ha mecTe”, "B" —"Tepe-
KnoyYeHne ckopocTtn”, "D" — "Tlepeknio-

YyeHune pexmnma’.

OT pegakuyun. Cket4u v asinbl 4ns npo-
ekTa HaxogsTcs no agpecy http://ftp.
radio.ru/pub/2020/09/multipult.zip Ha Ha-
wem FTP-cepsepe.
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PeMOHT Wynos
MynbTUMeETpPa

A. MEJIbBHUKOB, r. bapHayn

BaXXHeLWNX NpubopoB Ha paboyem
cTone paguoniobutens. Mmelowmecs B
npogaxe MynbTMMeTpbl cepumn DT83x u
aHanorvyHole  MHOrodyHKLMOHasNbHbIE
CTOSIT HELOPOI0, a NPW akkypaTHOM obpa-
LLLeHW MOTyT npopaboTaTtbh HE OOUH AeCH-
TOK neT. Ho wwynbl, KOTOPLIMX KOMMJIEK-
TYIOTCS 9TU MYNbTUMETPbLI, Aaxe npwu
6epexHoM obpaLleHnn A0BOLHO BbICTPO
BbIXOAAT U3 CTposi. KoHeYHO, NpnobpecTtun
HOBbIE HEe NMpo6aemMa, HO CPOK UX CIyXObl
OyneT Takke HeBenuk. MNocnegHuii komn-
JIEKT TaKMX LLLYMOB, NMPUOOPETEHHEIN aBTO-
POM, "NPOXun" POBHO HEZEN0, XOTA NpPo-
DOMKNTENIbHOCTbL PaboTbl UMEHHO C MYJib-
TVMETPOM 32 3Ty HE[ENIO HE NMPeBbICUNA U
nByx 4yacoB. OvH 13 LynoB oTopeascs oT
COoeaMHUTENbHOIrO NPOBOAA.

I Il/lcbposoﬁ MySIbTUMETP — OAWUH N3

Puc. 1

O peMmoHTe LynoB Ans MyfbTMMeTpa
XypHan "Paguo” pacckasbiBan He pas. B
[1] 6bn NpepnoXxeHbl HECKONbKO KOH-
CTPYKUMIA caMOfenbHbIX LynoB, a B [2]
onncaH Npouecc M3roTOBJIEHUS CaMo-
OENbHOro WThips pas3bémMa Ans noa-
KNoYeHns K mynstumeTpy. bega B TOM,
YTO, COMIACHO U3BECTHOMY 3aKOHY, LLybI
BbIXOASAT N3 CTPOSi MMEHHO B pasrap npo-
Lecca M3MepeHuin, No3ToMy Ha “"kKanu-
TaNbHbIN" PEMOHT 324aCTYIO HET BPEMEHMU,
Nnockosibky TpebyeTcs 6bICTPO BOCCTAHO-
BUTb PabOTOCNOCOOHOCTb M3MEPUTENb-
Horo npubopa. B aTom cnyyae B kayecTse
LWITBIPS 015 NOOKIOYEHUST K MYJITUMETPY
MOXHO MCMOJIb30BaThb LWThIPb OT pasbop-
HOW CeTeBOW BUJIKM NPOLUbIX NIET BbIMyC-
Ka (npaBga, nocne paboTbl C TAKUMU LUThI-
PSAMU KOHTaKTHblE NMAACTUHbI FTHE3A, MYJlb-
TUMETpa cnegyeT noaxartb naccatmxka-
MK), a OTOPBaBLUMIACS NPOBOA NPUNasaTb K
LITLIPIO LLyna, pa3obpaB NocnegHui.

MpuynHa 6bICTPOro BbIXOAA LLYMOB U3
CTpos KpoeTcsi B cnocobe KpenneHus
npoBoja K Wwrbipto. Kak BngHo Ha puc. 1,
>KWbl NPOBOAA 3aKPENSIEHbI K LUTHIPIO LLy-
rna C NOMOLLbIO KOHTAKTHOM CBapku, nNpu-
YEM HEKOTOpble MPOBOAA OCTAINCb He-
npuBapeHHbIMKU. [TOHATHO, MoYemy npo-
n3BoamMTenn Bbibpanu Takoh cnocob
KpenneHnsi, OH MakCMMasbHO TEXHONOMM-
YyeH, He TpebyeT NPUMEHEHUs AO0MOJIHU-
TeNbHbIX MaTepuasnos, a Takxke NO3BONSET
3KOHOMUTb MeTasl, UAYLLMIA Ha U3roTOB-
JIeHMEe WTbIPEN, MOCKOAbKY Mpu Kpenne-

HUM NalrKo YacTb LIThIPS, HAXOAALLASACS
BHYTPU Lyna, AOSXHa Obina Obl GbITb
onvHHee. HaeepHoe, HaoEXHOCTb Kpen-
NleHs1 BOJIHYeT Npou3BOAMTENENn B MO-
CnegHIo o4yepeab.

MpunaaTe OTOpBaBLUMACHA MPOBOL K
LWTBIPIO HETPYAHO, HO MPU 3TOM MOryT
BO3HMKHYTb ABe npobnembl. [lepBas
3aK/Ilo4aeTcs B TOM, YTO Han/bIB NPUNos
npu narke BHaxIECT M camM MNPUNasiHHbIN
nNpoBOA, MOTyT nometLuatb cbopke Lwyna, a
BTOPAas KPOETCs B BO3SMOXHOCTY OMiaBne-
HWSI NNAcTMacCOBOW BTYJIKW, C NMOMOLLbIO
KOTOPOW WThIPpb Kpenutca B wyne. Ecan
BTy/NKa BCE-Taky oOniaswuiach, LWTbIPb
NPUXOANTCHA KPENuUTb B KOopnyce Lyna
6o C NOMOLLbIO Knest, Inbo nyTém obma-
ThIBAHUSI N30NSALMOHHOM NEHTON, U TO U
Opyroe He 04eHb HaAEXHO U HE3CTETUYHO.

Puc. 2

MoaTomMy Npn PEMOHTE HOBOrO KOMI-
JleKTa LyrnoB aBTop 3a4yMascs 0 TOM, Kak
npunasite NPOBOA, K LUTHIPIO TaK, 4TOObI
obecneynTb NErkUin PEMOHT Lwyna B 6yay-
wem n 6e3 pucka neperpetb 1 OMIaBUTb
naacTMaccoByto BTynKy. Cpasdy BCIOMHN-
nacb 3ameTka [3], B KOTOPOIA npenioxeH
cnoco6 MOBbILLEHUS HAAEXHOCTU ManKm
LLeHTpanbHOW Xunbl Kabens kK BCTaBKe
AHTEHHOrO LTekepa NpOoLLbIX JIET BbIMyC-
Ka. MNPUMEHNTENBHO K WTLIPIO Lyna 3TO
MOXET BbIMNSAAETb CNeayowmM o6pa3om.
HeobxoaMmMo npocBepnMTb OTBEPCTUE MO
OCU LITbIPSA, MOC/Ne 4Yero Hafo CTO4YUTb
YacTb 0OpasyloLleli Nony4YmMBLIErocs Mo-
noro unnuHapa Hagounem. B peaynsrate
NoNy4nTCS XENO0O, B KOTOPbIA MOXHO BO-
XUTb M NpunasaTb Nposod. Ho npumeHu-
TENbHO K LLyny 3TOT cnocob BCE-Taku He
ontumarneH. MpoceBepanTb WTbiPb BAOJb
OCuM — [OBOJIbHO HenpocTas 3ajadya, a
Touyka namku npoBoja NpubansnTcsa K
nnacTMacCoBOW BTYJKE, YTO YBENUNYUT
PUCK ONNaBuUTb €.

HO MOXHO nOCTYynnTb MNO-APYroMmy.
Otctynue 1,5...2 MM OT Kpasi WTbIpS,
CBEPSIAT NEepneHanKynsipHO ero ocu OT-
BepcTMe gnameTpomM 1 MM, nocne 4ero C
ob6enx CTOPOH HaMCKOCOK CTaymBaroT
WTbIPb B MJIOCKOCTN OTBEPCTUSA Hagdwu-
nemM. B uTore koHuLeBas 4acCTb LWITbIPS
OyneT UMEeTb KIIMHOBUAHYIO GOpMy C OT-
BEPCTMEM—YLLUKOM (pUcC. 2), B KOTOpOE
BCTaB/SAOT KOHEL, NPOBOAA U NpunansalT

ero K wrbipto (puc. 3). MNnowaab nankn
nony4aeTcs JOCTATOYHOW, a NPOBOA NAET
NMPakTU4eCKM MO OCU LUTLIPSA, HE MeLuas
BCTaBNATb LWITbIPb B Kopnyc wyna. Mpwu
3TOM TOYKA Narky PACMoNoXeHa Ha KOHLEe
WTbIPS, 4TO CBOAMT K MUHUMYMY PUCK
onnaBfieHNss NIacTMaccoBOW BTynku. B
cnyyae rMoOBTOPHOro o06pbiBa MNpPoOBOA,
MOXHO Nerko 3aMeHUTb.

[MpoBog, MOXHO 3admnKCHMpoBaTh B KOP-
nyce uiyna, 3anoJjIHMB MONOCTb B HEM
Kakum-nnbo kneem. Ho genatb 3TOrO He
CTOWT, Tak Kak paHO WA NO34HO NPOBOS,
MOXeT OTOpPBaTbCH, a HanMume knesa cae-
NaeT PEMOHT 3aTPYAHUTENbHbBIM.

B 3aknioyeHne xo4yeTcs ckasaTb
HECKOJIbKO CJIOB O COEANHUTENbHbIX NPO-
BOJax LynoB. XoTs MHOTME MYJITUMETPbI
cepum DT89x nos3sonsioT namepsaTb Mo-
CTOSIHHbIA W TMEPEMEHHbI  TOK A0
10...20 A, HO coeguHWTEeNbHbIE MpPoBOAA
LLLYNOB y>Xe npu Toke 5...6 A cnibHO pa3o-
rpeBaloTCsl, N NX N305LMA pasmsiryaeTcs.
Ecnn npmnxogmutcsa 4acto namepsTtb 605b-
LLIOV TOK, 4151 NOAKJTIOYEHNS LLYMOB Cleay-

i
B

Puc. 3

€T MNPUMEHUTb MNPOBOAA CEYEHUEM
1...1,5 MM2, VIMEIOLLME HAAEXHYIO U30N4-
LMIO, @ WTbIPY ANs NOAKIIIOYEHUS K MYyJb-
TUMETPY Hago W3roTOBUTb MO TEXHOMO-
rmn, onucaHHoM B [2]. Ho wynbl ¢ NpoBo-
namum 60/bLLOro CevyeHust He o4eHb yao0-
Hbl B paboTe, Aa 1 COOCTBEHHO LLyMbl NPU
M3MepeHMn OONbLIOro TOKa 3a4acTylo
MPOCTO HEe HYXHbl, NO3TOMY Af1s Nofo6-
HbIX U3MEPEHUI Nydlle NPUMEHUTb NPO-
BOJA AOCTATOYHOIO CEYEHUs, Ha OOHOM
KOHLE KOTOPbIX CMOHTUPOBAH 3aXUM
"Kpokogun”, a Ha APYroM — WTbIpb 415
MOAKJIIOYEHNST K MYNBTUMETPY, KOTOpPbI
MOXHO BbIMO/HUTL MO ONMCaHWio B [2],
WM MCMNOJIb30BaTh LWThIPb OT pa3bopHoW
CeTeBOV BUIIKN. I3mepeHna cneayeT npo-
BOAUTbL ObICTPO, 4YTOOLI He neperpeTb
BHYTPEHHUI LUYHT MYNbTUMETPA, a eciv
HEoOX0AMMO M3MepsATb OONbLION TOK B
TeyeHne OJINTENbHOr0 BPEMEHU, TO HY>XKHO
CHSITb HUXKHIOIO KPbILWKY MYyNbTUMETpa U
HanpaBUTb Ha LWYHT MOTOK BO34yxa OT
ManorabapuTHOro BeHTUNsTopa.

JINTEPATYPA

1. FopsauykuH A. N3roToBneHve mnamepu-
TenbHbIX WynoB. — Pagno, 2012, Ne 2, c. 34.

2. lepacumoB E. PeMOHT WTbIps pasbéma
09 NOAKMIOYEHMS Wwyna K MyNbTUMETPY.
Paawvo, 2014, Ne 8, c. 27.

3. ®epoTtoB H. JopaboTka aHTEHHOW BCTaB-
Kkn Teneesnsopa. — Pagmo, 1990, Ne 8, c. 74, 75.



NMutaHue mynbTMeTpa
oT Li-lon akkymynaTtopa

K. MOPO3, r. benebeii, bawkopTocTaH

onynsipHble 'y paguontobutenen
MynbTUMETPbl cepun M830x n unx
MHOIOYUCIIEHHbIE KNOHbI MPU WUHTEHCUB-
HOW akcnnayaTauum TpebylT YacTon
3aMeHbl HaTtapen nuTaHus Tunopasme-
pa 6F22. 31y npobnemy MOXHO
pewmnTb, eCnuv Ans MINTaHns MybTUMET-
pa npuMeHuTb Li-lon akkymynatop
(naxe He nepBON CBEXECTU) OT COTO-
BOro tenedoHa. HekoTopble akkymynsi-
TOPbl  UMEIOT HEMoXyl EMKOCTb
(0,5...0,9 A4), oTHOCKTENbHO HEbOoJb-
wne rabapuTHble pa3Mepbl NPU TONLLN-
He 5...6 MM. OTO NO3BONSET pasme-
CTUTb aKKyMyNSiTOP B CBOOOAHOM 0OBbE-
Me MeXnAy KpbILKOW (€€ rnybuHa — 8 Mm)
n nnarton. Kpenntb akkyMmynsTop nydiie
BCEro K KpbILLKE C MOMOLLbIO Knes, onpe-
LEeNVBLUNCH CO CBOOOAHBLIM MECTOM.
HanpsxeHune Li-lon akkymynatopa
HeJOCTATOYHO AN MUTAHUSA MYNbTUMET-

pa, NoaToMy pPaanotodUTeNn NPUMEHSIIOT
Ho

nosellWwawowme npeobpasoBaTenu.
MOXHO obonTncb n 6e3 npeobpasosBaTe-
11, BOCMOJIb30BaBLUNCb NPOCTLIM YCTPOW-
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BuktopunHa

C. PIOMUK, r. YepHuros, YkpanHa

:’BneKTpomarHMTHoe pene — 310 OOHO
13 Hanbonee NPOCTbIX N MOHSATHbIX
no noruke paboTbl ycTpoiicTe. Kaxpoe
pefnie COCTOMT M3 HU3KOOMHOW yrpas-
naowen 0OMOTKM 1 rpynnbl U30JIMPO-
BaHHbIX KOMMYTUPYIOLINX KOHTAKTOB.
Ecnn Ha obmoTky pene nogaTb HOMU-
HaslbHOE HaMpsiXeHue, KOHTaKTbl nepe-
XOASIT B MPOTUBOMOJIOXKHOE WUCXOLHOMY
cocTosiHne. Hanpumep, 66110 Ppa30MKHY-
TO, CTano 3aMKHYTO, U1 HA0BOPOT.

Kak camocTosiTenbHOe YCTPOWCTBO,
pene BNepBble YNOMSHYTO B NMaTeHTe Ha
Tenerpad C. Mop3ae, pa3paboTaHHOM
M B 1837 r. HekoTopble MCTOPUKN HayKun
YTBEPXOAIOT, YTO pene Brepsble Obio
pa3paboTaHo 1 MOCTPOEHO PYCCKUM Yy4é-
HbimM 1. J1. WnnnmnHrom B 1830—1832 ro-
[ax, OHO COCTaBJiI0O OCHOBHYIO 4acTb
BbI3bIBHOrO YCTpOliCcTBa B pa3paboTaH-
HOM uMm Tenerpade. [pyrne MCTOpUKn
OTAAI0T NEPBEHCTBO M3BECTHOMY amMepu-
KaHckomy dusunky x. F'eHpu (ero nme-
HEeM Ha3BaHa eaAMH1LA UHOYKTUBHOCTU —

CTBOM, CXema KOTOpOro nokasaHa Ha
pucyHke. B nosoxeHun "BbiknoyeHo"
nepeksoyatens SA1 oTkio4aeT nuTaHme

; "BknioyeHo"
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MynbTUMETPa 1 nogknoyaeT nodmctop Cl
K akKymMynaTopy Ans 3apsaku. B nonoxe-
HUM "BKNOY4EHO" nepeknoyatesib Noa-
KJIl04aeT MOHUCTOP MOCNeAoBaTeNbHO C
aKKyMy/nSiTOPOM, M CyMMapHoe (yOBOeH-
HOE) HanpsXXeHne nocTynaeT Ha MyNbTU-
MeTp.

Ons 3apsgkvn akkymynstopa npegHa-
3HaA4YeHO rHe3po XSi,
noboro Tuna. lMepeknoyatens — nobown

ve

MuTaH

MynbTUMETpa

OHO MOXeT ObITb

ManorabapuTHbIN ABUXKOBLIA WUAN KHO-
NMOYHbIV HA ABa NOJNIOXEHUS N iBA HANpaB-
neHnsa. MoHUCTOp — MMMOPTHbLINA, HO
MOXHO NPUMEHUTb OTEYECTBEHHbIN CEPUN
K58. Mepexnioyarens, THE3A0 U MOHUCTOP
pasmelleHbl B ocBoboamBlieMcsi 6aTa-
penHom oTceke. Npn yka3aHHON Ha cxeme
EMKOCTM MOHMCTOpa (MpW MNOSHOW €ero
3apsioke) NpPoOoIKUTENbHOCTL Henpe-
pbIBHOW pPaboTbl MynbLTUMETPA He
MeHee vaca. Ecnu Takon npogonxmtenb-
HOCTU He TpeObyeTcsi, MOXHO YCTaHO-
BUTb MOHNCTOP MEHbLLEN EMKOCTU.
MOHMCTOP MOXHO 3aMEHUTb OBYMS
KOHAEeHcaTopamu EMKOCTbIO no
4700 Mmk® Ha HOMWHaNbHOE Hanpse-
HMe 16 B. Takme koHAeHcaTopbl Ava-
MeTpoM 13 MM MOXHO pa3mMecTuTb B
6aTtapeiHoM oTceke. AN CHWXeHus
MMysibca 3apsaHoOro Toka nocnenosa-
TeNlbHO C KOHAeHcaTopamu crenyet
YCTAHOBUTb PE3UCTOP COMPOTUBIEHN-
em 10 Om. MpopomknTenbHOCTL pabo-
Tbl MyJILTUMETPA B 3TOM Cily4ae He npe-
BbILLAET 1 MUH, 4TO, KOHEYHO, MaJIO U NO3-
BONISIET BbIMOJNIHUTL TOJIBKO HECKOJIbKO
n3mepeHuin. Nocne aToro MynbTUMETP
HaZo BLIKNOYUTL A/1s MOocneayioLlen 3a-
pAoKn KOHAeHcaTtopoB. Bo msbexaHue
nepenositoCoBKN MOHUCTOPA (MU KOHOEH-
CaToOpOB) MOCSIE OKOHYAHUS N3MEpPEHUI
nepektoyaTenb Ha40 YCTaHOBUTB B MOJIO-
XeHue "BbIkno4eHo”. ]

"MVIKpOKOHTponnepr

reHpu), KOTOpPbIA CKOHCTPYMPOBan KOH-
TakTHOoe pene B 1835 r. npu nonbiTkax
YCOBEPLLUEHCTBOBATb N30OPETEHHLIN UM
B 1831 r. TenerpadHsbiii anapar.

CnoBo pene BO3HUKIIO OT PpaHLy3-
CKOro relay — cMeHbl yCTaBLUMX NOYTO-
BbIX IOLWAAEN HA CTaHUMAX UNK nepeja-
4y acTadeTbl y CMOPTCMEHOB.

OCHOBHbIMUK KnaccudUKaunOHHbIMMK
napameTpamu pefie cumTaloT A0MnyCcTu-
MbIl TOK Yepe3 KOHTaKTbl U HOMUHANb-
HO€e HanpsikeHne Ha obmoTke. Mo Toky
YCNOBHO BbIAENSIOT CUrHaNbHblE (40
2...3 A), cunosble (80 20...30 A) 1 aBTO-
MoOunbHble (Ao 70...80 A) pene. Mo Ha-
npsiXeHnto Hanbonee WMPOKO UCMOJIb-
3yeTcs cTaHaapTHbIN paa: 1,5; 3; 4,5; 5;
6; 9; 12; 18; 24; 48 B. Kpome TOroO,
CYLLECTBYIOT BbICOKOBOJIbTHbIE pene,
paboTalowme Ha NepeMeHHOM TOke,
pas3nmyaloT NnoNsSpuU30BaHHbIE U HEMo-
NSPU30BaHHbIE, OAHO- B ABYXCTaOWb-
Hble, MEexXaHW4yeckne n nosynpoBOaHU-
KOBble pefie uU MHOrve papyrue.

pene"

Haunbonee pacnpocTpaHeHbl 371eKTPo-
MarHuTHbIE pene.

MukpokoHTponnepsl (MK) conpsra-
0T C pene ¢ NOMOLWpbIO LMOPOBLIX NOP-
TOB, Ha KOTOPbIX BbICTABNSAIOTCH YPOBHU
nor. 0 u nor. 1. MoaknoyeHne 06MOTKK
pene MOXeT OCYLLECTBAATbLCS WKW Ha-
NPSIMYI0 K JIMHUSM MWKPOKOHTPOiepa
(pexe), nnn Yyepes cornacylowme TpaH-
3UCTOPHbIE KJ/IOYU WA MUKPOCXEMBbI
(yawe).

Bonpocbkl B Tabnuue npouviiocTpu-
pOBaHbl CXemamu, rae pesie MoAKo-
4alT K MUKPOKOHTPOEpamM B pasnmy-
HbIX BapuaHTax. Ha kaxabin Bonpoc cne-
nyet BbibpaTb otBeT O unm 1, nocne Yyero
3anucaTtb MX B psf ClieBa—Hanpaeo.
MonyyeHHoe 20-pa3psgHoe ABOUYHOE
4YNCNO HAAO MEPEBECTU B AECATUYHBIN
Bua. Ecnu nonyuntca 75692, 3HauuT,
BCE OTBETbI MPaBU/IbHbIE.

Ot peaakumn. [1paBuibHbIE OTBETHI
W NOSICHEHUS] K HUM GyAyT AaHbl B CJle-
AyloLemM HoMepe XypHana.
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Mutaive MK «a— +3 3B

R1 22 VD1 1NS817

VD2
1NS817

K Bbixopam MK @

Ha Bblxoaax MK ons sknioveHus
1 BbIKNKaYeHUA pene K17

Kakue curHanbl Hapo BbICTaBNATh

©

K Bbixoay MK

Byaet nu cpabatbiraTh pene K1
NPU YMEHBLUEHU W HANPSKEHWA
nuTtaKua MK ¢ 5 o 2,7 B?

S858050C

K Bbrxogy MK @

Mpu kakom ypoBHe Ha Bbixope MK
cpaBaTbiBaeT pene K17

1N4G04

K Bbixoay MK

MoXKHC N MMNYNBCOM C BbIXOAA
MK BbiknioyuTh pene K17

peaucTop R1 nepembidkon?

0 - MOXHO, HC He PEeKOMEH/YETCS;
1 - HenbaA

Yrto npon3oip&T npu
3aKkopaqmeaHiK pesnctopa R2?

0 - yBenuyaTcs 3aTPaThl SHePIUK;
1 - CHU3NTES NOMEXOYCTORYUBOCTE

0 - cuHdasHble; 0 - 6yner; 0-nor. G 0 - MOXHO,
1 - npoTuBodasHbLIe 1 - ByaeT, HO He cTabuNbHO 1-nor. 1 1 - Henb3s
+12B +24B +12B
@ i @ % @ K1 Z5 VD1 A
. BS-115C-12A-DC12V RZ 4B 1N4G04 ‘ 8
= - w w 1
N = 57 = M i
3 VD1 x 8 E VD2 > FRT5S-DC12V 5 VD1
g 1N4004 > & R11k 1NAT49A g 1N40G4
3 g z 2 vT1
@ 2 @ NCVRYE @ IRLM2402
v VN2110K 2 w BC846 ¥
w VT1
BC547 | Kak usmMeHWUTCA Bpemsa BKIKYEHUA
MoxHo NW 3aMeHuTb

pene npu 3akopaqveaHuu
cTtabunutpona VD27

0 - ymeHbWKTCS;

1 - ygenuM4mMTCA

YTo ByAeT, ecnu NOMeHATL
MecTamu Bbisogbl 11 10 pene?

0 - pene He ByaeT nepeknio4aTLCA;
1 - HU4Ero He UBMeHUTCA

Kakoe pene BuibpaTh gna pabaTsl
B peMume caMmobnokMpoBkm?

0 - ¢ BonbLuoit pasHULIER Mexay
TokaMK cpaBaTblBaHWS W GTNYCKAHUA
1 - ¢ Manoi pasHuLei Mexay
TOKaAMW cpaﬁaThlBaHM;l W OTNYCKaHWUA

@ +24B +5B @ +24B
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0,47 MK
Hasna4enwne konpgeHcaTopa C17

0 - "nnaBHoe" BKNIOYeHWe pene K1;

1 - "nnaexoe" BbIkTKYeHe pene K1

|Kakue anemeHThbI CHUXAKT ypoBeHb
pag MonoMex, BOaHUKAIOLLAX NPU
KOMMYyTaLK pene K17

0 - auog, VD1,
1 - koHAeHcaTopel C1 v C2

@ Kebixogy MK +12B

VD1
1N4004|
Fiy

R1
240 ||

@

/

K1
(12B)

K1.1
VT1
BC846

Kakoll ypoBeHb ranbBaHUHeckoi
pa3BA3KK KOHTAKTOR perne aT
BbiBcgoB MK?

u1

0 - pBOMHASA MIONALMS;
1 - opWMHapHas W3onAUNA

+12B

HyxHo N napannensHo 0BMoTKe
pene K1 cTaBuThb 3alWTHbIA arop?

0 - xenaTenbHo,

Kakoe conpoTyeneHve coMOTKM
Aon¥HO BbITb ¥ pene K1, 4Tobhbl
noTpebnaembli Tok BN NOCTOAHHBIM T

0 - Bnuskee Kk 160 Om;

1 - He o6s3aTeNbHO

1 - Gnuakoe k 270 Om

K1 (12 B) +12B
@+12 B -t K1 (128) @ i VD1
HUT| | *8 +12B -t 3 = BAVGS
VDA X! 6@/ z@ -y
X 1N4004 3 w z £
= = > Xa
E: z g T x I
2 \ SBA g 2 DA1 | & c1
o VT1 2 B ] B8 H
¥ BC547 '_: w TL431 e <
25C3421 2 VD1 1N4004
Kakyio Hapnuck Haf4o OTMapk1poBaTh| Kora NOSBMAETCA HANPRXeH e B karom cnyyae crabunusatop DA1 | poswo nv Bxof, MK vcnonbaosaTs
PAACM € KHOMKo# SB17 B Lenm +Vout? CHAMaET N Taku1e ¢ pene K17 KaK LAbpoBO# BuIXon?
0 - "CaMoBnekupoBKa’; 0 - Npu BKNIOYEHHOM pene K1, 0 - npu noabilueHuk Hanpskerys +128; | 0- pa;
1 - "TecTpoBaHue" 1 - Npw BbIKNKOYEHHOM pene K1 1 - NPpU CHUXEHUW Hanpskenna +12B | 1 - ver
@ o +12 B K1 PC45 -
+58 - s
K1 = -
v (5B) 3]
= 10 E =
Ers COM Q
§-—1 1B 1cHe z
! GND DA1 v
v S| ULN2803A

Ha uyTo BN1seT NoBbILLEHHOE No
CPaBHEHUIO ¢ HOMUHANBHBIM
HanpsixeHue Ha o6MoTke pene K17

0- BpEMA BKNHOYEHWA YMEHbBLWAETCA,
BpemMsa BbIKMHOYEHUS YBENUYABAETCA
1- YMeHbLWaETCA BPEMA BKNHOYEHURA
W BpeMA BbIKNHOYEeHWA

Kakue curHans Hago ctopMupoBaTh
Ha Bbixoaax P1 n P2 MK ana
nepeknK4yeHns KoHTakToR pene K17

0 - umn Hbcbl He coBnapamwue
no B|
1 - vumn

bcbl CDBI‘I&,D,EIOLL]HE
nc Bpel
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| 3aBUCMMOCTL CONMPOTUBIEHUE MEAHOro
NPOEOAA OT TEMNEPATYPhI.

Koraa He 061710 NEPCOHAIBLHOIO
KOMIIIOTEpA....

]]OI\"IOF[)R.\“IMH 1 xaér BO3MOKHOCTD 110 3AJAHHOMY QHAMCTPY d
HIH CeYeHHI0 S npoBoaa onpeaecJauTh: TOK IJIaBJIeHHA. “i]l'lpll-
MEP, MOAKHO PACCHHTATD CAMOAC/IbHBIHM IVIABKHH HNPCAOXPAHH-
Teas. U CIOJdB3YETCHA 0THA W3 IECTH KA, COCTABJIEHHBIX I
NPOBOAOB H3 PA3JIHYHBIX MATCPHAIOB.

Homorpamvma 2 mo3BoJsieT onpeleJuTh H3MEHEeHHe COTIPOTHB-
aenust (Rt — R20) MeaHoro nposoaa B p bTATE HATPEBA
WJIH, HA0G0POT, 110 H3MCHEHHIO CONMPOTHBICHHUSA OTIf
Temuneparypy Harpesa. Lius Rt u R20 umerorces ase

6. Ipu pacuérax orMeuars BeJuuHnbl Ry u R2() v

TOJBLKO 10 0AMHAKOBBIM LIKAJAM (2 i §). Ilpu 6osbmux
sHaueHnsax Rt u R2( 3uadenns, orMedyeHHbIe HA MIKAJIAX 2 H 0,
caeayer ypeauuusars B 10, 100, 1000 pa3s u . a.

Homorpavma 3 JaéT BO3MOKHOCTE 110 3alaHHOMY inaMeTpy d
MJIH Ce4EeHHI0 S IPOBOJA PACCHUTATH CONPOTHUBJIEHHE METHOIO
HPOB0A B 3ABHCHMOCTH OT €10 UTHHEIL.

Panno, 1961, Ne 1, c. 44.

Homorpamma (or ap.-rped. vOpog — 3aKOH M
Ypappe — nHcbMo) — rpaduuecKkoe nmpeacTasJie-
HHe (PYHKIIMH OT HeCKOJIbKHX NepeMeHHBIX, M03B0-
JAI0IIee ¢ MOMOIIbI) NPOCTHIX TeOMETPHYECKHX
onepanui (HanpumMep, NPHKIAAbIBAHHA JUHEHKH)
HCCIe10BaTh (PYHKUHOHAIbHBIE 3aBHCHMOCTH Oe3
BHIMHCICHUH.

Marepuan u3 Buknneann — cBoboaHo# MMIHKAONETHH
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ConpoTuBneHUs MeaHoro npoeoaa.




MYPHAN Monyyatene 3A0 «XypHan «Paguo»

MHH 7708023424, p/c 40702810438090103159,
NAO CbepbaHk r. MockBa,

Kic 30101810400000000225,

AYONO+BULEO » CBA3b « SNIEKTPOHUKA » KOMIMBIOTEPI BWK 044525225, KNN 770801001

LleHa oaHoro Homepa xypHana 2020 r. (c 7-ro no 12-n HOMep) npw NOKynke
B pegakumm — 330 py6.
CTOMMOCTb OAHOr0 = =
[7:} Homep CroumocTb ogHoOro HOMepa ¢ nepecbiNKoi CTOMMOCTB nonyrogoBou nognuckKu € paccbiJIKOU

BLINYCKa MYpHana HOMepa s pepakuum . = Bocranekbie | M3 PEAAKLMN (appecHas paccbinka) ons MHOMBUAOY-
CTpaHbl

2013 . 1—12 | 50 py6. | 110 py6. | 240 py6.
2014 1-12 70 py6. | 130py6. | 260 pys.
2015 - 1—-12 - 90 pyb6. 150 py6. 280 pyb.
2016 - 1-12 | 110 py6. | 180 py6. | 310 py6.
2017 1—12 185 py6. 255 py6. 365 py6.

2018 | 1—12 220 py6. 310py6. 420 py6. Xk — 3750 py6.
2019 1—6 260 py6. 350 py6. 460 py6. CTtonmocTb nognuckn ¢ a.qpeCHoﬁ paccbin-

anbHbIX noanucynkoB Poccum — 2400 py6., ansA
MHOUBUAOYANbHbIX NOAMUCYMKOB M3 CTpaH 3apybe-
*bA — 3400 py6.

CtoumocTe Ons wpuguydecknx nuy Poccum —
2700 py0., Ansa LPUANYECKUX NUL U3 CTpaH 3apybe-

2019 | 7—12 280 py6. 370 py6. 480 py6.
2020 1—6 300 py6. 390 py6. 500 py6.
2020 | 7—12 330 py6. 420py6. = 570 py6.

Ha BnaHke HanuiuuTe, 3a Kakne XypHanbl Bbl nepeBoauTe AeHbIM M YKaXKUTe CBOW TOYHBIA agpec (C NouToBbIM MHAeKcom). Mocne
TOro Kak [leHbr1 NOCTYNAT Ha pacYETHbIW CYET, Mbl OTNpaBum Bam XypHansl. [pu nepesoe fAeHer NoYTOBbIM NepeBooM MOXET NoHa-
[OOUTLCA NOYTOBLIA MHAeke BaHka 101000. HanoxeHHbLIM NNaTexom pefakUus XypHankl U Habopkl He BhickinaeT!

_____________VIL r w" TR . T T« - P .

MognucHbIE NHAEKCHI XXypHana no kartanoram: OduumanbHbIA Ka]'anor_l'lo‘nhl Poccuun M4014;
KATAJNIOI POCCUMUCKOW NMPECCHI 89032
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