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* luanasox Temneparyp ot 100 go 480 °C
* Kepamuyeckuit Harpesarens -

¢ HU3KOBONbTHbIH NAANLHUK i

¢ MoujHocTs nasnbHWKa go 60 Br )

* 3 npeaycTaHOBNEHHbIE TEMNEPaTypb!
(ASE-1115)

LAEMOHTaXHbIE
TepMOBO3AYLUHBIE o ¥ nasjibHblelCTaHL U
CTaHunu; | ¢ XK-gucnne# ¢ noAcBETKOH

e CeHcOpHOE ynpasnexne

gty o ey 3 i * TemnepatypHbii AUanasou
e LinthpoBas nHAMKALUA & 160..480 °C

* TemnepaTypHbIi

e MowHocTb nasanbHuKa/c "
ananasox 100..500 °C % WHOCTL Na /CTaHyum

90 B/150 Br

* MAKpONpOUECCOPHOR YNPABNEHE  2/xFiry) Hanpawenue nuTaHus nasnshuka 24 B ¢ "Su

* beclETOYHbIN BEHTHNATOP
¢ CeepxbbicTpbii Harpes

MHorocyHKLUMOHaNbHblelnasnbHblelCTaHLUun

e 3 KaHana: MOHTaX, IEMOHTaX, NAaAKa ropsaYMM BO3yXoM © 2 KaHana B 1 Kopnyce (MOHTaX/AEMOHTAX)
* Mow+ocers a0 520 Br ¢ Linchposoe ynpasnenune
* TepMOBO3AYWHbIA NAANbHKK: * [18a pBoinbIX XK-aucnnes
Temn. Harpesa o 500 °C / noTox g0 24 n/mMuH e TemnepatypHblid guanasoux 160..480 °C
* HU3K0BONLT. MOHTaXHbIA NasnbHuK (no 480 °C) * HU3KOBONbLTHbIE NARNbLHUKK 24 B
* [leMOHTaXHbIA BaKyyMHbIA nasnbHuK (Ao 480 °C) © MoWHOCTb NAANbHAKOB (MOHTAX/AEMOHTaX)

* GONbLOI BbIGOP HAKOHEYHHKOB 60/80 Bt
NS BCEX BUAOB nnat @ * Makc. notpe6nsemas MOLHOCTb

210 Br
* lipocroe ynpasnetne o * KomnakThlit kopnyc * “ —
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MoaNMCHON MHABKC
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3a copepxaHue pexnamHoro oGbLAENeHMa OTEETCTBEHHOCTL HECET
peknaMmoaaTent

3a OPUrMHANBHOCTL M COAEPKAHWE CTATbU OTBETCTEEHHOCTL HECET ABTOP.

Pepakuws He HECET OTEETCTEEHHOCTH 38 BOAMOXHLIE HErATUBHBIE NOCNencT-
BUR MCNONL30BAHWA ONYONMKOBAHHBLIX MATEPWANOB, HO NPUHWUMAEBT MEPLI ND WC-
ENOYEHnIn UIJJH(!UK W ONeYyaTox.

B cnysae npuéma pykonucu k nybnnkauuw pepaxkumws crasut o 31om 8 uase-
CcTHOCTL aropa. MNMpu atom pepakums NonyYaeT CKNIDMUTENLHOE NPaBo Ha pac-
NPOCTPAHEHWE NPUHATOrO NPOM3BENEHUA, BKNIOYAA ero nybnukaumm B xypHane
«Paanos, Ha nHTepHeT-cTpadnuax xypuana, CD unm uHeim oBpasom

ABTOpPCKOE BO3HArpaxaeHue (roHopap) BuiNNavyvBaeTch B TeYeHWe ABYX
MECHLUEB NOCNE Nepson Nydnukauun B paamepe, onpeaensiemom BHyTPEHHNM
cnpasoyHuKom Tapudos

Mo vcTededuy OAHOro rofa ¢ MOMEHTA Nepson NyBAnKaunn asTop umeert
npaeo onyGNUKOBATL ABTOPCKWA BAPWAHT CBOEID NPON3BEAEHWA B APYrOM Mec-
Te DEe3 NpeaBapuTENnsHONO NHCLMEHHOID COMAacuy penakumn

B nepenucky peadkuma He BCTYNaeT. PYKONWCKH HE PELEH3UPYIOTCS U He BO3-
BPALLADTCA

® Pagmo™, 1924—2018. BocnpouageaeHue matepuanos xypHana «Papuos,
WX KOMMEPUECKOE MCNOoNL3IoBaHWe B MoOOM BUAE, NONHOCTLIO UKW YACTUYHO,
AONYCKARTCH TONLKO C MACLMEHHOTO PaspelleHns PeaaKkLnm

Omnevarano 8 AQ «NONUTPACHUYECKMIA KOMIMNEKC «3KCTPA Ms=,
143400, Mockosckan o6n., KpacHOTOPCKUA p-H, a/m «Bantuss, 23 km
3ax. 18-10-00156 o7 15.10.18 ¢
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A. NOJIbILLKO, kaHA. TexH. Hayk, r. Mocksa

“Mpenecrs wnkebanbl KopoBa
MOXET ONnpPeaennTL TONLKO Ha BKYC.

(ApeBHEMHAMACKAA MYAPOCTE)

NSTb 4acoOB TEMHOrO 3MMHEro yTpa, kak Bcerga, B ronosy
NPOHMK BKPaAHUBLIA rONOC, TUXO NPONEBLIMA O NOABEME.
BbITb MOXET, ANS KOro-TO 3TOT NPUATHBLIA XEHCKMWIA ronoc noka-
3anca 6el MenoguuHbiM, HO ans [JeHuca MBaHOBWYA OH Kak
MONOTKOM 00 penbc wnu neHonnactom no crekny. Bonswe
COpOKa NeT 0AHO 1 TO Xe, ByATO U NPOCHYTLCS CamMOMy Tenepb
Henb3a. [0n0C YMOK, U TENEPL YyKe NPepLIBUCTLIA 3B0H cnabo
NPOWEN CKBO3b BXUBNEHHBLIE CEHCOPbI B rMybuHy Yepena w
HEHAOoNro 3aTux, NnpuTaunca. Yepes MWHYTY OH NOBTOPWUTCA
YXE rpoMHE, U C NPMKa3HLIMK HOTkamu. W ecnu oTBeTa oT Npo-
ceinawwerocs oprainama Jenuca MeaHosuya onate He Byaer,
emMy noctynut obeaeneHue o wWrpade 3a HeCBOEBPeMEeHHoe
MCNONbL30BAHWE KOMMYHANLHO-DLITOBEIX pecypcoB. A noTom
COOTBETCTBEHHO YMEHBLLUUTCS 11 €0 NUYHLIN CYET B D-KOMHaX.
B "ymHOM" ropoge, roe umen c4acTbe NPoXusaTtb B KOHLE
XX| seka JeHuc MeaHoBuY, Obina BLICTPOEHA YETKAs Uepapxms
3KOHOMMM PECYpPCOB, KOrAa Kaxabii "yMHbI" AOM pacnpene-
nAn nopayy BOALI M 3NEKTPUYECTBa B 3aBUCHUMOCTM OT WX
WCNONL30BAHMA Xunbuamu. Kaxabih M3 nocnegHux Obin
BCTPOEH B pacnucaHue B 3aBMCMMOCTK OT MecTa 1 Buaa pabo-
Thl, @ TaKXe WHOWBUAYyanbHeIX OCOBEHHOCTER opraHuama.
MNepsoe onpenensnock camuMm “yMHBIM® OOMOM, BTOpoE —
nepcoHanbHeiM MeAMUMHCKUM KypaTopom [leHuca MeaHoBuya.
W 1o, u apyroe Bbinn 0ByyaemMbiMK NULLEHHBIMW Kakux-nubo
3MOLUMIA KOMNBIOTEPHBLIMW NPOrpaMmamMm, LEenbio KOTOPbIX
6bina npeaencHas 3 GeKTUBHOCTL U 3koHOMuUA. [oaTomy Boaa
W ANEKTPUYECTBO NOAABANKMCE B AOM A03MPOBAHHO 1 B ONpeae-
NEHHble UHTepRaNkLl BpeMeHu. 3a pecypcom no umenn "deHuc
MeaHoBuHY" WM C TAKMM-TO HOMEPOM OCYOAPCTBEHHON KapThbl
perucrpaunn AeHb U HoYb Habnioaano MUHUCTEPCTBO UHTEN-
NeKTyanbHbIX Pecypcos, koTopoe Bnaroaaps BXWBNEHHbIM B
KaXOoro rpaxpiaHuHa partyivkam M ceHcopam Bcerpa 6wino B
kypce scero. Bnpovem, atot MunMurenPec Toxe npeacrasnan
c060i1 BCero Nuilib KOMNBIOTEPHYIO NPOrpamMmy.

“"CnaBa Bory, x0Tb KOMYy-TO BCE ELE HYXEeH MOW WHTEen-
nekT", — BOCTOpXEeHHO noayman JleHuc MeaHoBuY 1 nepesep-
HyncA Ha apyroin Bok.

¥Yxe naBHbIM-0aBHO B "yMHOM" ropope Owina cospgaHa enu-
Haa uudpoBas kapTa BCEX ASNCTBYIOWMX KOMMYHMUKAUMIA,
noectogy Buinn ycTaHoBneHbl aatduku WHTepHeTta Bewen,
cobupalowme v aHanu3upylowme U3HOC OCHOBHOW WHdpa-
CTPYKTYpbl. KOHTpONL NpakTU4ecku BCex ropoackux npouec-
COB B peXxwuMe OHNaiH 1 yaanénHoe ynpasneHve umu 6es yya-
cTua yenoseka boinn Bceobwmmu. "YmMHas" noaceeTka newe-
XOOHbIX NEPEX0A0B, OLEHWBAIOLWME 3arpyXeHHOCTb ABUXEHNA
1 dhopMmupylowmrecs NPobku MHTENNeKTyansHLle cCBeToQops.,
noacTpavBaloWMecs Nob HacTPOeHWE AOMalHWe Buaeoobou,
MOHWTOPUHI COCTOAHWA 3A0POBLA rPpaXaaH U 3KONorMK ropo-
ha, kasanocb Obl, o6Gner4uni XW3Hb rOpoXaH W rOPOACKMX
cnyx6. Ho knumatuyeckme MamMeHeHua Ha nnaHeTe BO BTOPOW
nonoeuHe XXl Bexa NOAHANKM CTOUMOCTL Ha NOBLIE pecypchl 1
npuUBEnnM 4enoBevyecTBO K HEODXOAMMOCTW 3KOHOMUTL BCE W
eespe. MNocnegHee ¢ ycnexom BeINO NOPYY4eHO Tak Ha3bliBaemo-
MY MCKYCCTBEHHOMY WHTENnNekTy, KoTopeli Bnarogaps Besge-
CylMM HaHOCEHcOpaMm, MukpoaganTtepam, MHOMOYMCNEHHBIM
TOYKaM [AOCTYNa K HAUMOHANLHOW CeTW CBA3SKU U "yMHbIM"
Bewam umen Joctyn GykBansHO KO BCEMY B 3TOM "yMHOM"
ropoae, CocToAweM 13 "yMHbIX" 30aHWIA 1 "yMHBIX” KBAPTUP.

Aenuc MeBaHoBWY HMKOrAA HE Npockinan NoAsEMa, BepHee,
BCErga npoceinancs 3apaHee, W KTO 3HaeT Xu3Hb B "yMHOM"



ropoge, Bcerga MOXET He npo3esaTb
NAWHIOK MWHYTKY TEMNOW BOABI WK
ycneTe cpenaTte 4to-Hubynb ans cebs,
npuW4ém coeeplieHHo GecnnatHo, Hanpu-
Mep, 3aWunTbk NpPOpexy Ha oAexae waw
NOYMHUTE NOATEKAWMA KpaH B gyuwe.
Ina Bcero atoro MoxHo ObINO 3akasaTtb
COOTBETCTBYIOLLYIO NNIATHYIO YCAYTY, KONu-
4YEecTBO KOTOpPLIX B "yMHOM" ropope, B
oTAuuMe OT AeHer Ha cvety [JeHuca
WeaHoeuya, 66IN0 BECKOHEYHBIM.

"Tenepe HWKTO HWKOMY HWYEro He
aenaeTt NpoOCTO Tak W He OTBe4YaeT 3a
pesyneTat, a, BuAMWbL nu, "OkasbiBaeT
yenyry”, — no npuBbitke Be3znobHo npo-
Bopyan npo ceba [leHuc MsaHoBu4, u, B
obwem-To, NpaeuneHO caenan, — wrpadg
3a "HEeBOCTOPXEeHHbI" 06pa3 Mbicnen or
se3necywero MuwHMHTenPeca He 3acTta-
Bun Bkl ceba xnathb.

"MHTepecHo, Kak noau Xunu B Npo-
wnLle Beka, Korga He ymenu 4uTatb Mbic-
negopmbl?” — NpoHUKNa e ronoey flesuca
MeaHoBMYa KPAMONbHAA MbICNb, KOTOPYIO
OH HEMEAJIEHHO NOAABWA W TYT Xe Npucny-
wanca kK cebe — 3aMmeTunu €€ unn Het?

KaxeTtcs, npoHecno. Oenuc MeBaHoBuY
BCErga no noabEMy BCTasan, a CeroaHn
BOT He BcTan. Ewe ¢ Bevepa emy BuiN0 He
no cebe, He TO 3HOBWNO, He To nomano. U
HOYLIO HE COFpencs, XOoTa "yMHLIA™ OOM,
kaszanocb Obl, caenan BCE 4TO MOr W,
HaBepHOe, yXe npenocTaBun CYET 3a
AononHuTencHele ycnyru. CkBO3b COH
4YyauNochk, YTo Bpoae coscem 3abonen, To
oTxoaun maneHeko. BCE He xoTenocs,
4106bI BBINO YTPO.

Ho BOT u yTpo NpuwnNo CBOMM 4epe-
nom, obneryeHua He HacTynuno. JeHuc
WMeaHoBu4 He BeTasan. OH nexan Ha CBoewn
yaobHOM KpoBaTW Ha WHAMBWAOYANBHO
CNPOEeKTUPOBAHHOM aHaTOMWYECKOM MarT-
pace, C ronoBOW HaKPLIBLIWMCHL NpakTUye-
CKW HEBECOMLIM 0AesnoM. 3akpblis rnasa,
OH, Oyay4n BLICOKOKBANWPUUWPOBAHHEIM
WHXEeHepOM, NOHMMAan BCE, 4TO ceilyac
NPOWUCXOAMT BOKPYr HErO B MHAWMBUOYyaNb-
HO 0OYyCTPOEHHOM WHGOPMALUOHHOM
npocTpaHcTee. Bot nHdopmauuns co Bcex
BXWBNEHHLIX B €ro TEeNO AATYMKOB yXe
"npunetena” u paamectunacs B 6a3e nep-
COHanbHbIX AaHHbIX "yMHOro" ropoaa. Bor
OHW NOCTYNUAK Ha oBpaboTky B CUCTEMY
"YMHOro" MeauuMHCKOrO0 MOHWTOPWHra.
Bot nporpamMma cpaBHuBaeT ux C 3TanoH-
HbIMI NOKasaTenaMmu ero Tena, ¢ "undpo-
BbiM" gBOMHUMKOM [denwnca WMseaHosBwua,
XPaHALWMMCA B NEPCOHANBHON 3NEKTPOH-
HOWM MeAWLUMHCKON kapTe. BoT nownu Tpe-
BOXHbIE CUIHanbLl O HENONHOM COBNage-
HUW COCTOSHMA opraHuama J[Jenuca
MBaHosuya ¢ aTanoHom. Bot "3ackpunen”
3NEKTPOHHLIMK MO3ramu ero nepcoHanb-
HbI MeauuMHcKKiA Kypartop. Jdexuc Wea-
HOoBUY NOBun accouMMpoBaTh KOMMbIO-
TEpPHbIE NPOrpamMebl  WCKYCCTBEHHOTO
WHTENNEKTa C 4enoBe4YecKUMW MO3ramu,
NbITasCs ONPenenuTb, HacKoNbLKO opra-
HU3M JleHuca MeaHoOBMYA MOXET CerogHa
BLINONHATE paboTy W 4TO COBCTBEHHO
HYXHO CAENaTe C HUM ANA TOro, 4To0bl ero
opraHuam Bein rotoe k pabote. Bnpouem,
Ha camom pene Aymate 000 BCEM 3aTOM
ropasno Aonblue, YeM OHO NPOMCXOANT Ha
caMom pene.

W npasaa, aHaTOMWYECKWA Matpac noa
Jenncom MBaHoBUH4EM HE3AMETHO Npo-
FHYNCA, B ro Teno NoYTH HEOWYTUMO, TakK,
NErkas WekoTKa, BOWMNO HECKONbKO TOH-

YalWwmx Urn ¢ MeSUUMHCKUMK Npenapara-
MK,

B ronose [JeHuca MeaHoBuya paspan-
CA CNOKOMHBLIA W HE TepnaWWiA BO3paxe-
HWIA rONOC, HACTOMYMBO NOCOBETOBABLLNIA
ocTasaTbCA B KPOBAaTW A0 MOMIHOMO Npo-
ACHEeHWs 0B6CTaHoBKMW.

"Tenepb BCR 3Ta anekTpoHHas 6patus
3amepsa, 0OXKuaan peakumm opraHmuama Ha
BBEAEHHOE nekapcTeo", — noayman
JeHuc MeaHoBMY 1M OTYEro-TO BCNOMHWA,
Kak "YMHbIA" ropoa NOCTENEHHO 3aBOEBbI-
Ban ronosbl rOPOXaH.

Bcé wavanocb O4eHb HAaBHO, Koraa
WHXEHEPbI-3NEeKTPOHWMKK 03aboTunucs
NOMOLLBID TPAXAAHAM C OrpaHW4EeHHbIMK
BO3MOXHOCTAMM, YTODLI Te x0T Ol MOrnu
OTKPbLIBATL W 3aKPbLIBATb aBTOMAaTUYECKHNE
neepu. MccnepoBaHwa CUrHanoB Yenoee-
YEeCKOro mMo3ra nNo3Bonunn BelAENWUTh Te,
YTO rapaHTUPOBAHHO OTBE4Yanu 3a Npoc-
TeAwwre KOMaHabl, NOCNe Yero asToMaTu-
Yyeckue ABepy NoNy4unu OOocTyn K Npoc-
TEAWKMM  KMMNYNLCAM, EeHepUupyembim
yenoeeveckumn xenatuamu. danswe —
Bonbwe. Tem xe nASM NOHanOBunoch
He3 nomowmM pyk NPUBOAWTL B AEACTBUE
OLITOBYIO TEXHWMKY, "HAXUMaTE" HA KHOMKK
nudTa, 3akasbiBatb ToBapbl Yepe3 WMH-
TEPHET, BBOOWTbL HYXHbIE NekapcTea w
haxe ynpasnsaTte asTomobunamu. Mccne-
[OBaHWA MO3ra YCNOXHANUCH, M 3TO Npu-
BOAMIO K HOBbIM MPOPbLIBaM Kak B ynpas-
NEHUU aBTOMATU3WPOBAHHBIMW CUCTEMA-
MW, TaK U B TOM, 4TO MOXET NPOMCX0OAnTb
HENoCpeACTBEHHO B ronose. Te xe asTo-
mobunu BHauane pONXHb OblnKu NOA4M-
HATLCA KOHKPETHBIM KOMAaHOaM, a He
npocTo amouuam sopgutens. Motom ana
ynpasnexws astomobunem Heobxopumo
ObIND [ONycKaTe TONBKO afeKBaTHBLIX
rpaxaaH ¢ HOPManbHON NCUXWUKOW, BO UMSA
Yero KOMMbLITEPHLIE NPOrpaMmebl C OCHO-
BAHHEIMW HA HEWpPOCEeTAX anropuTMamu
Hay4YWIUCb pasbupaTbCs U B NCUXMHECKMX
OTKJIOHEHUWAX, U B PA3/IMYHBLIX ONBAHEHUAX.
ObweHwe BOAUTENEA C OOPOXHON NONU-
UMeR CTano ewe oaHUM Warom Bnepén no
NPOHWUKHOBEHWIO B rONOBbLI rpaxaaH,
NOCKONLKY yXe npuwnoce anddepenHumn-
poBaTk MbICNW BOAWTENS, OTHOCALUMECH
KaK K APYruM y4acTHMKaAM OBWXKEHWUSA, TaK U
K OenAcTeusm nonuuenckux. Pasgpa-
XEHWE, HEHABWUCTL WM JaXe pas3nuyHbie
yrpo3el Heobxoaumo Bbino naeHTUGUUK-
poBaThe 1 BOBpemA KynupoeaTb. Bot Tak
NOCTENEHHO, HO HEYKTOHHO LWNO NPOHMK-
HOBeHue Beeé rnybxe n rnybxe He npocTo B
ronoey, a, ckopee, B 06pas Meicnen Boan-
Tenein ¢ OrpaHuy4eHHbIMKW BO3MOXHOCTS-
MW. A ecnu NONYYUNoce C OAHOI rPynnown
nogei, To novyemMy Bl HE pacnpocTpaHuTL
CeW ycnex Ha BCeX OCTanbHbIX?

Korpa-To ropoackue cnyxbbl 3akasanm
pa3paboTky HelipoceTu, cnocobHon 06b-
ACHUTBL, NOYEMY OHa B X0A€e cBoei paboThl
npuHsna 1o unu wuHoe pewenune. Mo wx
3aMbIC/y B CMELUAHHBIX NOApasaeneHusax
"yMmHOro" ropoaa noaw 1 poboTel A0MKHE
ObiNM OEeNCTBOBATL KAk HaNapHukW. A ona
abDHeKTMBHOro B3auMMOAENCTBUA NIOAERN KN
MalwWH Heobxoaumo, 4Tobbl Noav Aose-
psanu poboTtam. MNpu4EmM ypoBEeHs NOBEPUA
Oyner BbilWe, €Cnv NOCNEeOHWE CMOryT
o6bACHATL cBOW AeicTeus. [NoaTomy Ha-
6panu komaHay, HaueneHHylo Ha co3ga-
HWE CUCTEM, KOTOpble no3sonunu Obl
BOEHHLIM OTNPABNATL U NONYyYaTk MHEGOP-
MauUMIO C NOMOLLBIO MO3rOBLIX BONH. M oHa

cnpaeunack ¢ 3aga4ei. Ho BoT Bocnonk-
30BaTLCA NNOAAMMK 3TOM pa3paboTku yaa-
Nocb NUWL "yMHOR" KOMNBIOTEPHOW NPO-
rpamme, kotopas GLICTPO passepHyna ux
NPOTWBE CBOWMX CO3aaTenei.

OAHOBPEMEHHO CO BCEM 3TUM Ha rpax-
[aH HaABWranacb TOTANLHARA ANEKTPOHHAA
MeauuMHa, KOraa BCEBO3MOXHbLIE HOCW-
Mble MEOMUMHCKWME AaTHUMKW B DPEXWUME
OHNaH nepepasany AaHHble 0 GU3NONo-
rMyecKkMx napameTpax opraHusma u
aKTMBHOCTW Yenoseka. JTO NO3BONUNO
CTUMYNMPOBaThL rpaxaaH BeCTH 300P0BLIA
obpas Xu3Hu 1 3a0AHO obecneynTb BO3-
MOXHOCTb YOANEHHOr0 MOHWTOPWHIa CO-
CTORHWA 300POBLA NAUWEHTOoB. B peaynb-
Tare CywecTBeHHO COKpatunoCb Y4Wwcno
noceTUTeNnen MeAUUMHCKMX y4peXaeHui,
KOTOpPBIE BO MHOTWX Cnyqaﬂx cranu HBHy)K—
HbIMK. HOCUMMEIE YCTPORCTBA-AaTHMKK NO-
CTENEHHO MNpeBpaTuNMCb B PasnuyHbie
WMNNaHTbI, KOTOPLIE CTanu He TONbKO
cpencTeOM AWArHOCTUKW COCTOAHWMA, HO
BO MHOTMMX CNy4aax cTanu camocToATenb-
HO NPUHMMATL pelweHne 0 Heobxoaun-
MOCTHU MEAWUMHCKOrO BMELLaTenbCcTea.
Havanoce ¢ nnactelpa, cnocoBHOro He
NPOCTO W3MEPATL YPOBEHb MIOKO3bl B
KPOBW, HO W NpW HeobBXoAMMOCTU fenatk
nauueHTy WHBEKUMIO MHcynuHa. [loaxe
3TOT NAacTeipb NoNy4un Beixon B WMHTEp-
HeT. [NoToM NoABWUACA CBOW NNacTbipb Uy
BonbHbix 6onesHblo MapkuHcoHa. Motom
noseunace "ymHan" oaexaa ¢ MHOroumnc-
NEHHbIMW AATYMKAMW, HO, Kak W Nobyio
onexay, eé nNpuxoannoch CTUpaTtb U rna-
OWUTb, 4TO NJIOXO CKa3bIBANOCH HA BCTPOEH-
HOI anekTpoHuke. MoTom "ymHyl0" ogex-
Oy 3amMEeHUNIn UMNNaHTaMKu, KOTOPLIMUK
BbinK OXBayeHbl BCE rpaxaaHe, cTpanato-
wue kakumu-nnbo xpoHuyeckumu 3abo-
nesaHuAMK. A NOTOM HacTynuna oYyepedb
W BCEX OCTaNbHbIX rpaxaaH, nonyyYusLInx
Habop HEOTNOXHBLIX MEeOULMHCKUX YCnyr
HENOCPEACTBEHHO HA AOMY C MNOMOLLbLIO
MHTENNEKTyanbHbiX KPOBATEN U MATPAcos,
BCE npouenypbl KOTopbix Bbinu BbICTPO
B3ATbI Ha YY4ET CNeuMann3nupoBaHHbIMK
KOMNBIOTEPHEIMK Nporpammamu. Jlnwe
3NEeKTPOHHbIE CYeTa rpaxiaH ymeHblia-
nUCbL BMECTE C MPOBOOVMMBIMW Mpoueny-
pamu.

"Ho u 310 6bIN0 NUWE Havanom", —
NPUCNYWMBAACE K CBOEMY OpraHuamy,
Heseceno noayman [OeHuc WeawoBuu,
NOTOMY 4TO HacTynuewas uudpoeas apa
pacnnofauna BCEBO3MOXHbBIX MOLLEHHW-
KOB, CTapasBlwuxca TyT W Tam yKpacTb
AEeHLM A 1N MHhOoPMaUMIO.

Mo3xe BBIACHWNOCHL, 4TO Tenepb HW
GU3NYECKOe, HU HPWOWHECKOE NWULO He
morno Gonee nNONy4nTe rapaHTuid Ha TO,
4YTO €ro npaea, OTPaXEHHLIE B MHOTO4UC-
NeHHbIX 3akoHax, OyayT cobnioaews B
KOMMnekce, a pasaHoobpasHasa npegcrae-
NAOWARA KOHKPETHYIO LLEHHOCTL MHgopMa-
ums He ByneT NoxXMLLeHa, He NONYHUT Opy-
roro cobcTBeHHuka, He ByneT ckomnpo-
METUPOBAaHa MW UCKaXeHa, a umerwas
npuHUMNuansHo 6GecnnatHeld  AOCTYN
nepenpogaHa. Bo3MOXHOCTL Hakannu-
BaTk W CO30aBaTk OrPOMHbIE 3anack! AaH-
HbIX, pa3suTue BCE Donee CKOPOCTHLIX U
BMECTUTENLHBIX YCTPOWCTE U CETEN CBA3N,
a Takke 0O6nayHbIX XpaHUnuLL NPUBENN K
TOMY, 4TO €QUHCTBEHHBLIMK OrPaHWUYEHUA-
MW CTan HEBO3MOXHOCTb COXPaHEeHWs W
nepeaaYn AaHHbIX, a BO3MOXHOCTL 06pa-
60TkM U CNOCOBHOCTE NPOAHaNM3NPOBaThL




v ]
=
4
™
=
c
Q
3
©
Q
5
e
=
=3
x
]
g
Q
@
@
=
3
]
o
g
Qo
L
Q
-
x.‘
g
o
~
@
~
=
T

o
=
g
(=]
[
>
[
o
c
@
v}
o
1~}
x
o
[ =
>,
X
E
[2S
0
o
3

CMOryT npereHgoearth

Ha oguWH U3 NPU30B.

| uHTennekTy”", —

OrpOMHBIE MH(POPMALMOHHBLIE MACCHBBIL.
Bnapewowwin wuHdopmaunein Bnageet
MWUPOM, U 3TO BRageHWe Takxke Havano
nepexoauTb K KOMMLIOTEPHLIM NPOrpam-
mam. ..

"To ecTb, Tbdy, K WMCKYCCTBEHHOMY
BbIPYrancsa Ha CBOWM
Mbicnu [leHnc MBaHOBWUY 1 3aTUX HA HEKO-
TOpOe BpeMs, CTapanCk AymaTb O Kakux-
HWOyAb UBETOYKAX W AroAkax, C yXacom
oXunaan Nerkoro Takoro 3BOHOYKA B rono-
BE, 03HAYAOWEro U3MEHEHU B NUYHOM
cyéTe. [lBa 3B0HOYKA O3HAYanNM NONONHe-
HWE CYETA, HO, B OTNNHWE OT OAMHOYHBIX,
cny4anicb OHW NULLIL ABa pa3a B Mecal,.

Mony4yanocb, 4TO ANs HOPManLHOro
GYHKUMOHMPOBAHWA rocyaapcTea, BCTy-
nawuwero B 3py uudpoBOi 3KOHOMWKW,
mobas umMpkynupylowas mHdopmaums ¢
cornacus eé coOCTBEHHWKOB [0/XHA
6bina 6biTh 3aWMLLEHA OT HENPaBOMEPHO-
rO UCNoNbL30BaHuA, a nioban ueno4ka cos-
[aHWs UEHHOCTW MNKW yNpaBneHna JomkKHa
UMETb NOCTOAHHYIO YBEPEHHOCTL B [OCTO-
BepHOCTM MHdOopmauun, npegocTasnse-
MOIA KaXabIM 13 eé 3BeHbeB, U 06palwaTh-
CHl C HeW Tak e, Kak C MHTeNNeKkTyanbHon
cobcTBeHHOCTLIO. MHaye roBops, ¢ 0aHOM
CTOPOHbI, pe4yb wna o "eAMHOM OKHe",
yepe3a kotopoe nioboe ¢uauyeckoe unu
OPUANYECKOE MU0 MOrNo Bbl NoONy4UTH
noATBEpPXOEeHWEe 0 OOCTOBEPHOCTU Nony-
YEHHOW wuHhOPMALMKM MAKW, K NPUMEDY,
NOATEEPAUTE KPEeAWTHYID WMCTOpUIO, a
TaKkke pewuTb CBA3aHHble C uHdopma-
UMOHHBIM O0OMEHOM MHOrOYUCNEHHBIE
npobnemsl HOPMaTUBHO-NPABOBOro Xa-
pakTepa. A ¢ Apyroi, BCE 310 NpUBOLMNO
K NOTMYHOMY BLIBOAY O HEOBXOAUMOCTU
€c030aHUA KakoW-HMOyAb rocyAapcTeeH-
HOW L@ POBOIA CUCTEMbI PErYIMPOBAHUS
npae Ha uHdOopMaLMIO, HaXOAALUYIOCA B
rocyfapcTBEHHOM WHDOPMAUWOHHOM
npocTpaHcTee, koTopaa obecneuueaer
OpraHu3auuio  ykasaHHoro "eauHoro
OKHA" € yKa3aHHOR OYHKUMOHANBHOCTEIO.

W Takas cuctema Bbina, B KOHUE KOH-
LUOB, cO3faHa Ha Hase yHMBepcanbHOW
nnargpopMbl, tMmetowen 6asy AaHHbIX BCex
COMNacHbIX (@ NO3Xe U BCEX HECOMMacHkbIX)
Ha paboTy C Hell cyObexkToB, a Takxe
BbIXOAbLl K HEOOXOOUMbIM ONA eé gyHK-
UMOHUpOoBaHWA Basam NaHHbIX rocyaapeT-
BEHHLIX OpraHOB, Y4aCTHbIX KOMNAHWA W
obulecTeeHHbIXx opradvsauuin. MNnatdop-
Ma MMena CNoXHOE Ha3BaHwe, WU 3a rnasa
rpaxnaHe crtanu HasbiBaTe €€ MuHwuc-
Tepcteom lMNpasab.

"Kto 66/ MOr nogymarte, 4TO K BONNO-
WeHW JasHux wMbicnein  [xoppoxa
Opyanna 4yenose4ecTBO NPWAET nobpo-
BOMBHO W C NEcHen”, — yCMexHyncs npo
cebsa JeHuc MBaHoBWY.

MuHucTepcTeo lMpasael Bbino obec-
neYeHo aHaNUTUHECKMMIN MHCTPYMEHTaMK
ONA onpefeneHus BO BCEX CYLECTBYIO-
WK MHPOPMALWOHHBLIX MCTOYHWUKAX, B
TOM 4YK1cne BO Beex Bazax faHHbIX, BO BCEX
suaax CMU, B coumwanbHbix CeTax W Ha
pPas3nuyHbIX CanTax HenpaBOMEPHO WC-
nonb3yemon uHdopmauuu, npasamu Ha
KoTOpyo 06naaaoT NONHONPaBHbLIE NOJb-
3oeatenu. UudpoBble TepMuHanbHbie
YCTPOWCTEBA OABHO MO3BONANWM MNOnNy4artb
AaHHbIE HENOCPEACTBEHHO OT NobkIX Op-
raHuaauuin 1 duanydeckux nuu. Bes xpa-
HAWancs nHdopmauns Boina oueHeHa B
Bu-KounHax, u niobol yNUYEHHLIA B Henpa-
BEAHOM WCNONb30BaHUKM WHdOpMaLUn

HapywwTens TyT Xe nony4an COOTBETCT-
BYIOLLWI CHET, HE rOBOPSA YXKE O APYrux
HakasaHuaXx.

Henuc WeaHoBwY npucnywancs K
cebe. O3Hoba U NOMOTHI yxe He Bbino.
MepuuwHa coenana csoé aeno. M Tyt xe s
ronoBy BOPBaNCA He TepPNALWMIl BO3paxe-
HWs ronoc: "Bel yxe 300p0BLI, U CEroaHa
Bbl BbIXOAWUTE B HOYHYID CMEHY NO ycTa-
HOBNEHHOMY pacnucaHunio”.

"TMoHAN, NOHAN", — BLICTPO BLIKPUKHYI
JeHuc MBaHOBWY B NOTONOK W BLITEP CO
nBa not. Xopowo, 4TO BCE OrpaHu4mMnoce
NULLb 3TUM.

Jenuc MBaHoBWY CHOBa NOrpy3vncs B
BOCMOMWHAHWA.

C BO3pacTalowuMi NOTOKamu AaHHbIX
W npn Bceobwen uudposon TpaHchop-
MauuK NoABMNACE BO3MOXHOCTb NEpexo-
A3 HA HOBLIA YPOBEHb yNPaBneHusa 3KOHO-
MUYECKUMUK Npoueccamn. CucTembl no-
ncka W aHanu3a AadHHbIX NO3BONWIKU He
TONbKO aBTOMaTuU3npoBaTh NPOLECC NPU-
HATUA YNPABNEHYECKNX PELUeHud 1 Npo-
u3soauTe Bonee aeTtanbHbLIA aHANW3 3KO-
HOMWYECKON AEATENLHOCTK, HO U ONpeae-
NATE MECTA WCKAXEeHWs Wnu notepwu
uHGOpMaumMKn, a TakXKe BCEBO3IMOXHbIE
HapylWeHWsT WHTENNEeKTyanbHbiX Npas Ha
Heé. W npakTuyecku cpasy WCKYCCTBEH-
Hblid MHTennekT (M) obHapyxwn "cnaboe
3seHo”. Begb nioasm CBOWCTBEHHO roOBO-
PWUTbL HEeNpasay, 4T0, N0 MHEHWUID KOMMbIO-
TEPHON NPOrpamMmbl, PyWKUNO MHOIMOYUC-
NEHHBIE anropuTMbl AanbHERLEro cyuie-
cTBOBaHUA umsunuaaumn. ¥ WM noseu-
fack CPOYHAN HEOBXOOUMOCTL KOHTPONU-
poBaTbh MbICNKM naen. bnaro, OCHOBBI
3TOro yxe Bbinu 3an0XeHbl paHee.

Y1eHue mbicnei ctone BbicTpo yco-
BEpWeHCTBOBANOCKL, 410 Teneps MW mor
UaeHTUdUUMPOBaTE Manenwme MbICNeH-
Hbl€ HIOAHCHI, BO3HWKAKOWWe B ronosax
NIDAENA, W HANPaBNATb MbICNEHHLIA NPO-
uecc B CTOpPOHy npagael. M Tonsko npae-
Ael. W 31a npaspa NOCTOSHHO NONOAHANA
6a3bl naHHbix Munuctepctea [lpaeabl.
WMHcTpymeHTOM, kak Bcerga, ctanu npo-
KnAaTble BU-KOWHLI. BCE namepsaTs B OU-
KOMHAX KOMMbIOTEPHbIE NpOrpamMmbl Ha-
YHUNUCE Y NIOAEen.

"Y1o A rosopwo!”, — cnoxsatunca
onate JeHuc MBaHoBuY, 1 nepep, rna3amm
NONALIN ro NUYHLIN CHET, BBICTPO YMEHb-
walmowuiics B obbéme.

Ho, Bpopae, NpoHECNO 1 Ha 3TOT pas.

Kak 3popoBo 6bino meytartb, 4TO BCE
PYTHHHBIE Onepauuu ByaeT BbINONHATH
poboTU3NPOBaHHAR TEXHWKA, a pelLeHus
ByayT NPUHUMATLCA HA OCHOBE TEXHONO-
M MCKYCCTBEHHOro uHTennexra. lo-
cnenHuin nomor 6el u3berate ynpaeneH-
yeckux ownbok 1 NpUHUMAaTL ONTUMAanb-
HblE pPEeLUeHns BO BCEX OTPAaCNAX 3KOHO-
MUKW W FTOPOACKOro ynpasnexus. MNpasu-
TENLCTBO ropoAa U MEHeKMEHT Komna-
HWA AOMKHBEI BbiNW NONYYUTL KAYECTBEH-
Hble NPOdECCUOHANLHLIE WHCTPYMEHTHI
NOAJEPXKKW NPUHATUA PEWEeHUA C UcC-
nonbL30BaHWEM NOCAEOHUX OOCTUXEHWUIA B
obnactu MW n aHanuza Bonblumx AaHHBIX.
N oHn ux nonysmnu. Torga oHW paxe He
npeacTaBnaAnK, Kakytd NOMOLL nonyyar.
Tenepb BCE 0ka3anock NOL KOHTPONEM
CTPOrMx U CNpaBesIMBbIX KOMMBIOTEPHBIX
nporpamm: 3akynku, pacxodbl, CMETbl W
OT4ETHI. BCE cTano cxoanTbeCH, OTKYAa-TO
NOSBUNNCE AONOAHWUTENbHbIE OO0XOObI W
3aKoHOMMA cpencTiB. W cpa3y xe y 3Ha4m-

TENbHOW rpynnbl NIDAER NPONan UHTEPEec K
pykoBogsLei paborTe.

Hy, nponan 1 nponan. 3aro pykoeoasa-
Wwei paboToi 3aHANCA camblil cnpasen-
NUBLIK W HenoakynHulin WK, koTopbli
Tenepsb NEPEKNOYUNCA HA YAOBNETBOPEH-
HOCTb ropoxaH, obecneveHwe cHacTnu-
BOM W KOMMOPTHON XWU3HW, O 4EM Tak
AABHO MeyTanu Bce ropoackue yTypo-
NOrM, ONWUCLIBas NPEUMYLWECTBA "YMHLIX"
ropoaos. M 3a OCHOBHOW KpUTEPUWIA YAOB-
NEeTBOPEHHOCTK CTan OrMYHO NPUHUMATL
COOTBETCTBYOWME MbiCnM. Bekope Bbi-
ACHWNOCL, 4TO CTOWUT NKLLBL HEMHOMO NpPW-
MyrHyTb NONL30BATENA, HANPUMEP, WTPa-
dom B Bu-kouHax, n obpaa meicnen ero
MEHSAETCA B Ny4LWYIO U JAaBHO OXWAAEMYIO
cTtopoHy. Moatomy kaxawbiia obutatens
"ymHOro" ropoaa crapance AymaTte no-
npowe W BLIMAOETE Nonpuaypkosatee.
MoTomy, 4TO ecnn HeT BOMPOCOB, HET M
npobnem. Hano nuwb OCTaBaTbCH XOTb
HeM-TO MNONE3HLIM KOMNBIOTEPU3UPOBAH-
HOMY ropoackomy coobuwecTtsy. Hanpu-
Mep, ceoum uHTennekTom. M cnasa Bory,
47O POBOTHI 3aMEHUNK ELUE AANEKO HE BCE
GYHKUMK HEenoBeka, OCTABWMB KOE-KOMY
cBODOAHLIE HUWKW ANA  OBLWECTBEHHO
NONEe3HON TPYAOBOH AEATENBHOCTH,

"BCcé BOKpYr CTano sapyr "yMHbIM", a
Mbl OTynenu"”, — Orop4€HHO noayman
Jexuc UeaHosuu.

Xyxe npulinock Tem, AN KOTO 3Tux
HWW He Hawnocb. KopmuTb, CopgepxaTts,
NIEYUTL UX W BbINNA4YMBATL NEHCUMM, A3 e
B CTONb OFPOMHbIX KOnNW4ecTeax, Bbino
npu3HaHoO kpainHe HeuenecoobpasHbim. A
Aabbl He nuWaTk NULWHWX NAen Komdop-
Ta, BbIN0 NPUHATO peLleHne nepenucarb
COAEPXMMOE WX MO3ra Ha KOMNbIOTEPSI,
roe nogu-nporpamMmbl MOrnW CywecTeo-
BaTb BEYHO, NpeAaBasck MeyTam o Byay-
LEM 1 BOCNOMWHAHWAM O NPOLLNOM.

"TTOMHWUTCH, OHW Ha3bIBaNKU 3aTO TPaHC-
rymMaHn3amom", — 130 BCEX CuN CTapanch
HE BbI3bIBATL OTPULATENLHLIX 3MOUWIA,
yxacHynca [eHuc WMeaHOBMY U CHOBa
nPUTUX, He3ameTHO 3aapemas. Beizgo-
pasnueanwmin opraHuam Tpebosan ewe
oTabIXa.

Pa3byoun ero BCE TOT Xe NPUATHbLIA

KEHCKWMI ronoc, KOTOpLIA eMy — Kak
MONOTKOM 06 pensc.
"BTtopaa cmeHa!” — npousHecna npo-

NNLIBLWAA MWMO KpPOBaTW YenoBeyeckas
cdurypa 1 3axrna CBeT 8 KOMHaTe.

Jennc MeaHoeuy cen Ha kpoBaTw. 3a
OKHOM CHOBa Bblna 3UMHAR TeMEHb.

"[ononHeHHas peansHOCTe HUKOTrAA
HE [acT NOHATb, KTO CTOUT PRAOM ¢ TODO#,
4Yenosek N1, poboT UK ke NPOCTO UX 06b-
EmMHble n30BpaxeHnsa”’, — YepTbIXHYNCA
JeHnuc MeBaHoBwW4, OnacnvBo KOCACH Ha
npuvwensua. Ctapwwin Bpar Bcerga cmoT-
puT Ha Tebs, rae Obl Thl HK Obin...

Tot cpenan pykOA MArKWIA nacc, u K
Horam [JedHuca WMeaHoBw4a ynanu paga
6oNblIKX TENNLIX BaneHKa M MOXHaTble
pykasumubl.

"Cnacu6o. Bonbwoe Cnacwbo!” —
pPagocTHO BLIKpUkHYN Jenuc MeaHoswmd,
HaNANMBaa Pas3NOXEHHYI Ha CTOAWEM
pPAOOM C KPOBATLIO CTYNe TEMNNYIO OAeX-
Ay. — "OBwbekT cerogHa ToT xe?"

"Tak TO4HO, MO nosenutens!" — oTo-
3Banachk GUrypa v HemeQIeHHO UcHeana.

"MHTepecHo, KTO Tenepb W3 Hac no-
BENUTENL", — HANANWBas pykaeuubl,
capkacTU4eCKu yCMexHyncs npo cebs



Henunc Meanosud. Takoe obpaleHue k
NoASM CO CTOPOHbI poBOTOB OCTanoch C
APEBHUX BPEMEH, XOTh U NYCTAYOK, a Npu-
ATHO...

Wapkas sanexnkamu, Jenuc MeaHosuy
npobpancs K ABepu W PelMTENLHO pac-
naxHyn eé. B komHaTy BOpBanack MeTenb,
ypoHUuBLLAA NpaAMO B pykn flenuca Mea-
HOBMYA CTOSRBLUYIO CHApPyXW LWWUPOKYH
nonary.

MNepewarHys nopor v BLICTPO 3axnon-
HyB 3a coboi gsepb, fennc MBaHoBWY
NpUHANCS AenoBuTo crpebaTte yxe
NOpAAKOM Hanagaswuii 3a MUHYBLUWA
OeHb CcHer. 3acTOosABWMWECA 3a CyTkW
Mblubl Tpebosanu paspsanku, u pabora
cnopunack. Mopo3aHbiii Bo3ayx 6oapun, 1
CHEXMHKW NPUATHO WekoTanu obseTpen-
HOe NUUO uHXeHepa koHua XX| seka.

"BCE-Taku XOpOWO, YTO KOMMbIOTEP-
HbIE NPOrpamMmMel CTONL pauUMoHankEHs", —
HWYYTE HE CKPbLIBAS CBOEW WUCKPEHHEWR
papocTtn, ayman [denuc WsaHoBWY,
NIerko BOPO4as N0NaToi CHEXHble 3aBa-
nbl. KBanuduumMposaHHbie cneyuanvucTbl
Bcerga OyayT 0OXoaMTLCS AelleBne po-
60TOB-ABOPHUKOB, Aa U yOMpaloTCA OHK,

nNpaAMOo ckaxem, nydwe. 3Hai Hawmx! W

MOAY/IbHAS PEK/IAMA

XUT NPOAAX! Mpubop ans
TECTUPOBAHUA INEKTPOHHBbIX KOMMNO-
HEHTOB (TPaH3UCTOPbLI, AMO0ALI, TUPUC-
TOpbl, KOHAEHCATOPbLI, PE3UCTOPSLI,
WHAYKTUBHOCTM KU ap.) "TPAH3WUC-
TOP TECTEP-M2" — 1950 py6.

— Habop pertanei kopnyca
Tpansuctop Tectepa-M2 — 525 py6.

— Undposan wkana DS018A ans

TpaHcueBepa / YHacrotomep Ao
50 My — 1500 py6.
— HosuHka cesona! Mnara

BCTpavBaemoro manorabaputHoro
yactotomepa FC50 o1 1 My go 50 My,
ANA BalWMX yCTpowncTe (cobpanHan u
HAacTpOeHHasa), TEPMOKOMMNEHCUPO-
BaHHLIN ONopHbIA reHepatop TCXO,
AVCKPeTHOCTb oTcu4éTa 1 My BO BCEM
avanasoHe, UBeTHOW rpadwuyecknin
KK-gucnnein — 1495 py6.

— XWUT NPOAAX! MnaTa vac-
totomepa FC1100-M2 ot 1Tu ao
1100 MlNy (cobpaHHana v HACTPOEH-
Has), 2s8xopma: 0..50MIy wu
1...1100 MT'u, TepMOKOMNEHCUPOBAH-
Hbllt ONOPHLIA reHepaTtop TCXO0, pery-
AWPOBKA YPOBHA, UBETHOW rpadwu-
yeckmint KK-gucnneil, BCTPOEHHLIA
TECTEP KBApUEBLIX pPe30HaTOPOB
1...25 Mlu, ogHOBpEMeHHOe namepe-
HuWe 2-x yacToT — 2550 pyb.

— Habop petaneit kopnyca 4acTo-
Tomepa FC1100-M2 — 525 py6.

3AKA3BIBAUTE no tenedony

| 8(916)029-9019

| ¢9-30 no 18-00 MSK,
no e-mail: zakaz@dessy.ru

Wnu Ha cante www.dessy.ru

* * *

SDR npuémMHMKM 1 akceccyapsl:
www.radiospy.ru

ecTUAECATLIE rodbl 3anoOMHUNWCH

noaALEMOM COBETCKOW Hayku BO
BCEX €€ MPOABNEHUAX, BKIOYAA HayKy
cBA3n. Bce pabortanu yBneyéHHo, He
Aymasn 0 BpemeHu, o 3apnnate. Mol ropgu-
NUCb, YTO BbINOMHAEM BaXHbl€ ANA CTpaHbl
3apgauv. UHWWC seipoc, kpome JIOHWAC,
noseunuce dunuanel B Kunese, Pure,
EpesaHe, obuwee yicno nabopatopwii Aoc-
Turno 150. MacTepckue, KkpoMe roNnoBHbIX
MaKeTOB, HaYanu BeinyckaTe HebGonblwue
cepwu annapaTtypbl HOBbIX CUCTEM CBA3WN.

B konnektuee uapuna oveHb nobpas
atMmocdepa 3aboTel 06 0Oy4eHMM MONO-
AbIX COTPYAHWKOB, KOTOPbIE NPUXOAUAN U3
WHCTUTYTOB (B OCHOBHOM 13 M3WCa).
CnyyailHaa BCTpe4a Ha necTHuue C
Mapkom Ypuesuiem [Monskom: "Uudpo-
BOW 3BYK cnblwan?” — "Het". — "TloAgém,
nokaxy”. Bce Beim BnioGneHsl B ero Ha-
XOA4MBOCTb, M30DPETATENEHOCTL, APKMWIA,
HEeMCCAKAeMblii ONTUMKU3M, a rnasHoe,
LUeneycTpemMNEHHOCTb.

Hauyunas ¢ 1963 r. 8 CCCP Hauana co3-
pasateca EguHaa asBTOMaTuaMposaHHas
ceTb cBaan (EACC). Mpu MuHceasum Gbin
obpa3soeaH MexBeooOMCTBEHHbIA KOOpAW-
HauMoHHI coeeT (MBKC). B Hero Bxogu-

. Nw npegcTasuTenn Bcex MUHWUCTEPCTE M

BEJOMCTB, UMEIOLLMX OTHOLUIEHWE K CBA3MW,
BO rnaee ¢ MWHUCTpOM cBasn. MBKC
KOOpAWHUpoBan paboTel NO CO3[AHWUID
EACC, a 8 camux paboTtax ronosHylo ponb
sbinonHsn UHWUWC, npakTtuyecku Bce ero
Begylwme paboTHUKK.

Boarnaenan patotsl no EACC nuyHo
C. A. Apxemos. Ero samectutenamu (no
aTtoi paborte) BbiNM Ha3HaAYeHbl HaYanb-
HUK oTaena noctpoernua EACC Mpuropuit
Bopucosuy [aewaoB, Ha4yankHWk oTaena
aBTomaTtusauun TenedoHHon ceasu Cep-
reil AHgpeesny Bacunbes, Ha4anbHWUK OT-
aena cuctem ynnotHeHua Mapk Ypuesuy
Monak, Ha4YanbHWUK OTAENa 3KOHOMWKW
Onunk Cepreesmy CpanuoHoB. Bonbluyio
PONb Urpan HaYanbHWKKM OTAENO0B Anek-
cadpp CrenaHoeud BnoxuH, HuHa Oay-
apposHa [llonosa, Jnana [asbinosHa
MnbuHa.

KomnnekcHelid npoekt EACC 6bin pas-
pabortax B 1966 r., copepxan 126 Tomos,
nonxeH 6bin 06beaAMHWTE BCE CETW pa3nny-
HbIX BEAOMCTE B EOMHYI0 CETb CTpaHbl.

OkoHuyaHne.
Hawano cm. B "Pagwo”, 2018, N2 10

OTHbIHE paboThkl BCeX NPeanpuaTHiA CBA3K
", B Nepeyo ovepeab, camoro UHMNCa 6ui-
¥ HANPaBNEHbLI HA peanu3auunio NpoekTa.

OpHMM 13 BaXHEWLWWX HanpasneHun
cTan noapobHLIA MOHUTOPUHT BCEX 3BEHb-
es EACC, ctatucTika OTKNOHEHWIA 3nek-
TPUHECKMX NAPAMETPOB WU WX BAWAHWE HA
Ka4ecTBO OKa3aHwa ycnyr ceasun. 3Tu BO-
npocel UCCNepoBanuchb, B NEPBYID O4e-
peab, COTpyAHMKaMn ONepaTopoB CBA3W,
APYrux UCCNenoBaTensCKux W yqebHbIX
WHCTUTYTOB (MOHWUTOPWHI KAHANOB NoAa4Yun
CWUrHanoBe 3B8yKOBOro BELAHWA NpoBoaguna
naGopaTopua paguosewanus MTYCU) w,
KOHEeYHO, coTpyaHukamm LHWKUC. Komn-
nekc atux pabot, obobweHne pesynbTa-
TOB, ABNALMXCH OCHOBOW Ans pa3paboT-
KW HOpM Ha Bce 3BeHbA EACC, n ux Henpe-
pbIBHAsS KOppeKuus Obinu NpoBeaeHsb! Nog,
pykosogcTeom H. 3. MNonosoid.

HuHa 3payapaoBHa npuHagnexana K
nocnegHemy npPeaBoOeHHOMY BbINYCKY
M3WC. NMioan, npoweawve Benvkywo OTe-
YECTBEHHYIO BONHY HA GPOHTE UNK B ToiNy,
OTNIMHAKOTCA MOBLILLEHHLIM BHUMaHWEM K
okpyxaiowmm, 3aboToi 0 Hux. MmerHo Ta-
KO 3anomHunace HuHa JayapaoeHa, en
[0CTaBnano yaoBONLCTBWE YrOCTUTh, Ha-
KOPMWTL KONNEr, NpUHUMan ux ooma, Ha
pabote n ocobeHHo B komaHanpoekax. Ha-
npumep, ANA MEHA OHA BCerpa 3anacana
koHdeTsl Ana auabeTukos, 4Tobbl Npeay-
NpPeanTb BO3MOXHOCTL NOBLILLEHWSA caxapa.

E€ popmynupoeku onpepeneHnii, pas-
NIUYHBIX METOAMK, HOPMATUBHBLIX AOKYMEH-
TOB, OCODEHHO MeXAyHapoaHBIX, Ha nep-
Bbiid B3rNA4, BbINW MHOFOCNOBHLI, HO NpK
noApoGHOM aHann3e oKa3biBanoChk, 4TO Ux
HENb3A COKPATUTb, NOCKOMNbLKY WMMEHHO
OHW WCKAKYaNW HEOOHO3HAYHOCTL ONKca-
Hui. OHa sxoawna B HebonbwOW Kpyr
CUCTEMLLUWKOB (MHOIAA WX Ha3LIBaNK ceTe-
BUKamu), 3Halolwmx abconioTHO BCE O kax-
OOM 3NEeMEHTe CWCTEMbI CBA3W W BCEW
CUCTEME B LLENOM.

Bce cBom 3HaHWA oHa cTapanachk aose-
CTW OO KOMMEr, Npu4EM penana 310 He B
(G opMe HpPaBOy4EeHWIA, 2 3aUHTEPECOBLIBA-
na cobecenHunka Tak, 4To OH cam 3agasan
BONPOCHI, @ OHA Ha HWUX NOAPOBHO OTBEYa-
na. Ei ypanock BocnMTats MHOTUX KONNer,
B TOM 4MCne CBOero npeemuHuka Baguma
Amutpuesuya MockButuHa. E€ astopuTeT
B MEXAYHApPOAHbLIX OpraHudaumax Gbin
Henpepekaem — Bcerga npMHUManuicb
peleHnn B e€ peaakumsx.
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PAOWO Ne 11, 2018

Bagum Qmutpuesny MOCKBHTHH.

TwarenbHOCTE 4TeHus nobbix [OKy-
MEHTOB A OLLYTUN Cam Ha 3awuTe KaHau-
narckoin aucceptaumn. Nocne oduupnans-
HOrO OrnaleHws OT3blBa OHAa He3ameTHO
nepefana MHe CNUCOK OTMEYEHHbIX €D
HETOMHOCTEN W ONeYaTok.

MeHanMcb TEXHONOrMKM CBRA3W, U3Me-
HWNCA rOCYOAPCTBEHHbLIA CTPOI, U3MEHW-
NWUCb 324344 U NPUOPUTETHI CBA3K, NO3TO-
My kaxasie 8—10 neTt npoBOgMAWUCH Ha-
y4yHble uccnepnosanus, paspabartbiBao-
WKe YTOYHEHHbLIE NPUHLWMBI NOCTPOEHWA
B3aMMOYBA3aHHOW CETWU CBA3W CTPaHbl,
nporHoasl passutua Ha 10—20 net. 3Tn
uccnenosaHua Boarnaenset UHWWC, B
HEM HakannueaeTca 6aza AaHHBIX O pas-
BUTUW CPEACTB CBA3W NO BCEMY MWpPY,
pa3pabaTtbiBaeTCA MeToauka NporHosw-
poBaHua HeoBxopUMOro pasBuTUA CBA3W
B cTpaHe. CBA3b ABNAETCA NOKOMOTUBOM
Pa3sBUTMA IKOHOMMUKMK, CNEfOoBaTENbHO,
WHCTUTYT — MAaLWHWCT, YNpasnaowmin
3TUM NPOLIECCOM.

KoHe4Ho, Hapaay C TeopeTU4eckummn
pabotamu, B UHWMMCe npoponxanuck KOH-
kpeTHolie paspabotku. MNepen Onumnua-
now 80 Mockea cTtana ropoaom, Cambim
HacblWEeHHbIM UMGPOBON MECTHON CBRA-
3bl0, NO3BONMBLUENA HA CYWECTBYIOLMX Ka-
BenbHLIX COOPYXEHUAX OPraHW3oBaTb 00
400 kaHanoB BBICOKOKAYECTBEHHOW nepe-
a4 CUrHanos 3ByKOBOr O BELLAHWA C pa3-
JNIUYHBIX MECT NPOBEAEHUA COPEBHOBAHWIA.
MNpoekTupoBaHue, OCHaLEHWE W 3anyck
HOBOW MEXAYropoaHON U MeXAYHapOaHON
aBTOMaTUHecKOn TenedOoHHOW cTaHuwwu,
coanavue komnnekcoe K-1920M u K-3600
NOCNYXKWNW OCHOBOW NWHWUW CBA3W OT
MockBb! A0 3anagHOR rpaHKubl CTRaHsl.

B koHue BoceMmupecsTbix rofos Goinn
pa3paboTaHbl, U3roTOBNEHLI U YCTaHOBNE-
Hbl Ha OMBITHBLIX IMHWMAX cucTembl K-10800
1 K-5400 »n HoBaf okoHe4Han annaparypa
Ana Hux. 3T paspaboTkv okasanuck ano-
$e030M pa3BUTUS aHANOrOBbIX CUCTEM
ceasu. OTHeIHE BCe pa3paboTku nposBoaun-
IUCb C WUCNONL30BAHWEM TONBKO LMGBPO-
BbIX TEXHONOM A,

Bce kabenbHulie cuctemsbl Tpebosanu
TwaTenbHbIX UCCNenoBaHWi CBOWCTB ka-
Genei, y4acTus B TEXHONOMMW WX W3ro-
TOBAEHWA, NPOKNAAKW B PasnuyHbIX pain-

Jleonnp Eroposuy BapakmH.

Bacunwii Tpuropsesny fesobopuy

OHax cTpaHbl. PaboTtamu no aToi Tematu-
ke pykooaunu Wrops Wamainosuy
I'poaHes 1 Anekcanap tOpeesuy Ubim.

Mon pykosopcteom M. Y. MNonska pas-
paboTaHa u BHeApeHa B NPOW3BOACTBO
nepsas B Mupe uudposasn, ot aboHeHTa
no aboHeHTa, cucTema ceasm C-32, npu-
YEM CyMmapHas CTOMMOCTb ANA O4HOro
aboHeHTa okazanack B 10—20 pas MeHb-
Wwe KNnacCcu4eckoro aHanoroBoro BapuaH-
Ta, a craHuma Ha 30000 aGoHeHTOB yme-
wanacs B TPUAULATMMETPOBOW KOMHaTE.
Cuctema ceasu C-32 onepexana mwpo-
BOW ypOBEHb N0 NpUHUMNAM NOCTPOEHUA
Ha 15—20 ner.

Konnektne Bacwunua [puropbesuya
HNepobopuwa paspaboran asTomaTuyec-
Kyto mexgyropoaHyio ATC "Keapy™ kBasu-
3NEKTPOHHOW CWUCTEMBI C NPOrPaAMMHBLIM
ynpasneHuem. InekTpouHyio ATC U-90
pa3paboranu n Beinyckanu 8 IOHUACe.

C 1987-ro no 2002 rr. UHWWC Bosrnas-
nsan Nleonwp Eropoewy BapakuH — Bblaaio-
WMIACA YHEHLIA B 0DNACTW PAAUOTEXHUKK W
TenekoMMyHukaumii. EMmy npuHagnexar

Anexcangp IOpsesny Usim.

nepesie paboTbl NO WYMONOA0DHbLIM CUrHa-
nam, KOTOpbLIE ABAAIOTCA OCHOBOW COBpe-
MEHHbIX CUCTEM CBA3W YETBEPTOro W NATO-
ro nokoneHwi. MNpumevarensHo, H4TO yxe
nepesie ero paboTsl GbinKM BHEOPEHb! B BO-
eHHble cucTembl cea3u. Jleonnay Eropo-
BUYY nNpuHagnexut Haubonblwee (w3
21 navansHuka UHWWCa) yucno nuawen-
AyanbHbIX U KONNEKTUBHbIX HAY4YHBIX paboT.
OH NUYHO NpuUHKMMAanN y4acTue B Haubonee
rnybokux paboTtax UHCTUTYTA.

HauuHan ¢ 1992 r. npuHUMNUanbHO n3-
MEeHWNoCL prMHaHcKMpoBaHue paboT (Bmec-
TO roCyAapCTBEHHOro d¢uHaHcuposaHue
npoeoaunock U3 donaa, obpasyemoro
onepatopamu cBa3u). Belbop drHaHcupy-
embix Tem npow3soguncs HayyHo-texHu-
4Yeckum ynpasnenvem MUHCBA3M NO NPUH-
uuny: "PeaynbTaTthl pas3paboTku [OMKHbI
ObITk BOCTPEOOBaHLI ONepaTopammn CBA3N,
A0NKHbI BbITE COXpPaHeHbl BCE CyLLeCTBO-
BaBlUMe TOrga HanpaeneHws uccnenosa-
HWIA".

MNpakTuyeckn Bceé obopypoBaHue CBA-
31, BKNIIOHAA CUCTEMBI NEPeaa|n No Boo-



KOHHO-ONTUYECKMM NUHUAM CBA3K, Bbino
pa3paboTaHo M MOrNo BbIMYCKaTLCA POC-
CUIACKOW NPOMBILLNEHHOCTBID. K coxane-
HUO, BONLWMHCTBO NpeanpuaTUidi BbIno
ybuTo, a onepatopoB CBA3M (3a4acTyo
npuMHagnexaswmnx WHOCTPaHHbLIM Bna-
Aensuam) BeiHyaunu 6pate He camoe nyu-
wee, noctaensemoe 8 ctpaHy no 6poco-
BbIM LLeHaMm.

UHWC opranmn3osan ceptudukaumoH-
HBbIA LEHTP, ONPEAEnsaBLINIA BO3MOXHOCTb
ucnons3oeaHua 06opyaoBaHUa Ha poccuin-
CKMX CeTax, M Hauyan nNpov3BoavTe ajan-
Tauuio npeanaraemoro o6opynoBaHns.

Tematunka paboT pacwmpunack ¢ pas-
BUTUEM CMYTHMKOBLIX M COTOBLIX MODUMNL-
HBIX CUCTEM CBRA3M, WUX BMNUCHLIBAHWIO BO
B3aUMOYBA3aHHYI0 ceTb. UmernHo LUHWKUC,
1 nuyHo Jleowun Eroposuy, mHOroe cae-
nan, ytobel Poccusa 3aHumana ofHoO M3
nepBeLIX MECT N0 BHEAPEHWIO COTOBLIX CE-
Tel cBA3W, Kak TenedoHHbIX, Tak U MO-
BunsbHoro MHTepHera.

Pa3apabaTtbiBancs v Bonnowancs npo-
ekt TCJ1 — opraHu3auusa CUCTEMbI CBA3N
oT AnoHuu oo EBponbl 4epes BCKO CTpaHy;
npopabaTbiBanCcA MHTEPECHENLLMA NPOEKT
nocTpoeHus noasoaHoro kabeneyknaguum-
Ka ONs opraHu3auumn noasBoaHOW kabens-
HOWM nuHuMK Poccus—CLUA yepes cesep-
HeIA nontoc. J1. E. BapakuH nW4HO y4acTeo-
Ban 8 060CHOBaHWMKW 3TUX NPOEKTOB, NOKa-
3an ux akoHoMmuky. MocneaHue ero padboTsl
noceAlWeHbl GOPMYNUPOBAHWMI0 3aKOHOB
NOCTPOEHUA  MHPOKOMMYHMKALNOHHOW
(MPUHATBIA TENepb BO BCEM MUPE TEPMUH
eeenéH JleoHnpom Eroposuyem) wHgpa-
CTPYKTYPbI COBpeMEHHOro obLiecTsa, KoH-
BEpPreHuMn pasnnyHbIX YCyr CBR3U.

B HacToswee BpeMA OCHOBHbIE pa3pa-
BOTKM WMHCTUTYTa HanpasneHbl Ha MNOBbi-
LWEeHWEe Ka4ecTBa OKa3aHWa YCNyr CBA3MW,
3awuTe nepepasaemoil WHdbopmaumu,
YMEHBLLUEHWMIO 1 MCKNIOYEHWIO 3aBUCUMO-
cT¥ paboTbl MHPOKOMMYHUKALUMIA OT BO3-
MOXHBIX HEXenaTeNbHblx BO3AENCTBUA.

B ceptudmkaumoHHoM ueHTpe chop-
MWpOBaH TexHoNapk, NO3BONAIOWMWA MO-
AenvpoeaTe Nobble y4acTkKM CeTw, Uc-
nonb3ya NPUMEHAEMOE Ha POCCUACKUX
ceTax cea3u obopyaoBaHWe pPasnUyHbIX
bUpM, nNpesycMoTpeHa BO3MOXHOCTb
noakntoHeHns Kk TexHonapky niobkix otede-
CTBEHHbLIX W 3apyDeXHbIX CETEN CBA3M ANA
npoeepkn u popabotku uHTepdelicos
ucnelityemoro o6opynoBaHWA, ero kade-
CTBEHHbIX NOKa3aTenei.

B zaknioyeHve HeobxoAuMO OTMETUTb
He ToNLKo orpomHyo pons ULHWMWCa e cta-
HOBNEHWUU MHPPACTPYKTYPLI CBA3U, HO W,
3T0 rnaeHoe, B 0Dy4eHWMM U BOCMUTaHWUK
COTPYAHWKOB B OyXe WHXKEHEePHOW LUKONbI
Poccun, OCHOBHBIE MPUHUMNBLI KOTOPOR
BCEraa OTANYanuch HepaspbiBHOW CBA3bLIO
pa3paboTkiM Teopun, NPOEKTUPOBAHWUA C
BHEOpPEeHWEeM B NpakTWuKy, NPOW3BOACTEA,
3KcnnyaTaumMm ¥ HENPEpPLIBHOW MOAEPHU-
3auuKn B TEYEHME BCEro uvKna Ucnons3o-
BaHWA 0BoOpyAOBaHWA M CUCTEM B LIENIOM.
COTPYOHUKKM MHCTUTYTA NPenoaawnT B
By3ax, UMW HaANWUCaHO MHOro OECHATKOB
y4ebHbIX NOCOOWIA U y4eBHMKOB,

LUkona paboTsl B MHCTUTYTE No3sonana
MHOTMM COTPYAOHWKaM 3aHATb OOCTONHbIE
DONXHOCTKM B AnnapaTte npasuTenscTsa,
MwuHucTepcTBe CBA3W, Y ONepaTopoB CBA-
31, NPeACcTasnATe AIMUHUCTRAUMIO CBA3M
CCCP u Poccuu B MexayHapoaHbix opra-

AOAnHamunyeckoe nogMmarHu4YmBaHue

B AKAI CS-F11

A. LLIOCTALIKUMN, r. Mckos

eiyac yBeNMYUICH MHTEPEC K MarHuT-

HOW 3anMMCK 1, B 4aCTHOCTH, K KacceT-
HbiM MarHutTodoHam. MHorum xo4eTcs
COXPaHWTe CBOW 3anWcKU B aHanoroBom
dbopme.

B marHuTodoHax (aekax) 70-x 1 Havana
80-x ronoB NPOLWIOro BeKa CUCTem AuHa-
MUYEeCcKoro noamarHudausadms (CANM) He
6bino. YCTaHOBKA TAkoW CUCTEMbBI B anna-
parT, BbINOMHEHHLIA MO CXEMe C AByXNo-
NAPHbLIM NUTAHWEM, He Bbli3biBaeT BonbLMX
npobnem, HO ANA OAHONONAPHOW CXeMbl
BapwaHToB Mano. B utore 3a ocHoBy npeg-
naraemoi popaboTtkn marHutodoHa AKA
CS-F11 B3ATO YCTPOWMCTBO, ONWCAHHOE B
[1]. LoBaeneH aMUTTEPHLIIA NOBTOPUTEND,
ontpox AOT123A 3ameHEH Ha TLPB27.

Mockonbky 8 MarHWTohoOHax ¢ yHuBep-
CaneHOW ronoBKOW NPU 3aNUCU Ha NEeHTY
Tuna 4 (MeTann) aMmnauTyna HanpsxeHns
nopMarHu4unsaHna goxoaut ao 80 B u Bbi-
we, Bonee HWU3KOBONLTHLIE ONTPOHLI HE
paboTtanu HopmaneHo. WX BeIXOQHORN
TpaH3ucTop NpobuBancs, U HanpsxeHue
noamMarHU4MBaHnA Napano Aaxe B oTCyT-
CTBME TOKA 4epes3 U3ny4aioLwmin omoa onT-
poHa. Ona ontpoHa TLP627 ponyctumo
HanpsxeHwe Ha Boixoge po 200 B, uto

Hax, npenoAaeats B By3ax. BonbwmHCTBO
M3 HUX He NopelBanT ceasen ¢ UHWKMCom,
YHaCTBYA B YHEHbIX 1 HAYHHO-TEXHUYECKWUX
coBeTax, koHpepeHunax U NPoCcTo coxpa-
HAs Opyx6y 1 oBlweHue ¢ coTpyaHuKkamm,
NPOAOMKALMMUN CNYKUTb HAYKEe CBASHK.

HecmoTpa Ha pe3koe yMeHblueHue
yucnenHocTu, konnektue LLHWWCa coxpa-
HWA HAYHHYIO KBANMMOUKALMIO U KOMNETEH-
LMIO MO OCHOBHBLIM HarnpaeneHuam CBA3K.
Papyetr npuxon B MHCTUTYT MONOAOrO
NOKONEHWNA, B TOM 4YUCNe BbINYCKHUKOB
6azoson kadegpsl UHWWCa 8 MTYCH,
NOCTYNNEHUE CaMblX aKTUBHBIX B COBCT-
BEHHYIO aCnupaHTypy.

"Uudpporan 3koHOMMKA" noppasyme-
BAeT pasBUTUE Hayku, ocobBeHHo WHGOo-
KOMMYHUKaUWOHHBIX HanpasneHwii. Kax-
ObliA COTPYOHWK MHCTUTYTA y4acTByeT B pa-
6oTax, HanpaenNeHHbIX HA COBEPLUEHCTBO-
BaHWe WMHGOKOMMYHUKALWOHHON uHbpa-
CTPYKTYPbl CTPaHbLI, peleHwe KOTopbIX
HeBo3MmoxHo Be3 yyactua LUHWMWCa. 3a-
NOTOM BLINMONHEHUA CaMbIX CNOXHBLIX Ha-
Yy4HO-UCCNegoBaTensckux paboT aenaert-
CH BECb BEKOBOW NYTb HAY4HbLIX U TEXHWYEe-
ckux paspaboTok No BCeM HanpasneHusam
oTpacnu.

ABTop ©Onarogaput CcOTPYAHWKOB
uHcTuTyTa, ocobernHo P. KO. Kyprysosa
u A. 10. Ubima, 3a npepocraBneHHole
marepuans.

Penakywns nosgpasnaer
konnekTue UHWWUCa c wobuneem
W Xenaer gansHeuwunx Teopye-
CKUX yCIEexos.

CHMMAaEeT OrpaHu4eHne No MakCUManbHo-
MY HanNPRXKEHWIO NoaMarHMYMBaHus.
Cxema nesoro crepeokaHana ycTponucT-
Ba u3obpaxeHa Ha puc. 1. Huxe wrpux-
NYHKTUPHOW NWHWMA HAa HeW nokasaHa
4acTb cxembl mardurTodoHa AKAlI CS-F11

DA1LM7812
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u3 [2] ¢ obo3HayeHHbiMKW Gyksamn A—E
Todkamu nopaxntoyerHms nnatel CAMN. Cxe-
Ma Npasoro kaHana WoeHTUYHa cxeme ne-
BOro, HO K MO3NLMOHHEIM HOMEpam geta-
Nei 1 Ha3BaHWeM TO4EeK NOAKNIYEHUA Ha
HEeW, Kak NPUHATO B 3TOM MarHWTogOoHe,

nobasneHsl OKOHYaHWA b. WHTerpansHbIi
ctabunuzatop DA1 u koHpeHcaTopsl C1,
C5 "pybnépos” B NeBOM KaHane He UMeroT,
oHK 0BWwme ana oBounx KaHanos.

YepTéx nevatHon nnatel CAMN 1 cxema
pPacnonoXeHnsa Ha Hen anemeHToB oboux

KaHanoB nNpueeaeHs! Ha puc. 2. To4kn eé
NOgKNKYeHWA K OCHOBHOW Nnate MarHnTo-
¢doHa nokasaHsl Ha puc. 3.

Ha nnate marHutodoHa BeiBOALI NOA-
BUXHBIX KOHTAKTOB NMOACTPOE4HBIX pesuc-
Topoe VR3 1 VR3b oTnasainTe 0T KOHTAKTHBIX
NNoLAanoK M U3BNEKMTE UX M3 MOHTAXHBIX
oTeepcTuiA. Tyaa, rae 6ein npunasH BeIBOA,
ABWXKa noacTtpoedHoro peawcropa VA3,
nogknodmTe nposop D, a roe Gbin BoIBOL,
aswxka VR3b — Db. K Beieoay asvxka VR3
npunasiiTe npoeopd, E, a k BbiBOAY ABMXKA
VR3b — Eb. Takas metoamka aopabotku
NO3BONWUT COXPAHWUTL B LLENOCTX BCE nevyar-
HbIE NPOBOAHMKW Ha nNnare u Npu Heobxoau-
MOCTW BEPHYTh €€ B MCXOAHOE COCTORHWE.

TpaHaucTopbl 25C945 moxHO 3ame-
HWUTL APYTMMKM CTPYKTYPBI N-p-n C Ko3d-
duumeHToM nepenadn toka 6assl okono
300. Hanpumep, cepun KT3102. Ouoab
1N4148 oyeHb pacnpocTpaHeHbl, NO3TOMy
3aMeHATb UX APYrMMK HeT cMeicna. Haiitu
onTpoHy TLP627 3ameHy C HEe MeHbLUUM
AONYCTUMBEIM HaNpPAXeHWem HenpocTo.
Ecnu umeetca noaxodswmii onTpoH ans
NOBEPXHOCTHOrO MOHTaxa, TO ero HyxHo
NepesepHyTs MAapKWPOBKOW BHWU3 W
oTdhopmoBaTL BbLIBOALI TakK, 4ToObl KX
MOXHO GbINO NPUNasTe HENOCPEACTBEHHO
K Ne4aTHbIM NPOBOAHWKAM.

HanaguTe yCTPOWCTBO HECNOXHO.
BcraebTe B marHuTodgoH kacceTy bes neH-
Tl W BKIIOYWUTE €ro Ha 3anuck. YoeaumTecs,
470 B Toukax D, Db, E, Eb HanpsxeHuwe cur-
Hana nogMarHu4MBaHus oguHakoso. Ecnm
B To4ke D (Db) OHO 3HA4MTENLHO MEHBLUE,
yem B Touke E (Eb), HyXHO yMEHbLIWTb
conpoTtueneHune peauctopa R6 (R6b).

3arem nopanTe Ha Bxon MarHutodoHa
curHan yactotoin 18...20 kl'u. MNpu noabeé-
Me YPOBHA 3anucu o —15 ab eeicoko4ac-
TOTHOE NoAMarHUYMBaHME A0MKHO Ha4aTb
yMeHbwartscA. [pu  ypoBHe 3anucwu
—-10 pb curHan nogmarHu4YMBaHnNs A0NXeH
cTaTb COM3MEPWUMbLIM C 3anucbiBAEMbIM
CUrHanom, a npw —7ab noamarHuynsaHue
ncyesaeT NoYTHM NONHOCTbIO. OauHako-
BOro 3aKOHa M3MEHEeHWA YPOBHSA nogmar-
HW4MBAHWA B CTepeokaHanax pobeliTeck
noACTPOeYHbIMK pe3ucTtopamu R1 m R1b.

Mocne MOXHO, 3aNMCaB Ha NEHTY Cur-
HanuacToToit 18 kl'y c ypoeHem 0 ob, npo-
BEpPUTL €ro YpoBEHbL NPW BOCMpPOM3BEDE-
HuKW. Ha nente Tuna 1 (BASF/EMTEC FE1)
3TOT ypoBeHb 6e3 auHamuy4eckoro nog-
mMarHuaneaHua oein menee -20 ob. C gu-
HaMUYEeCcK1M NOAMAarHM4MBaHUEM OH cTan
Bonee -10 ab. Ha nexwTax Tunoe 2 n 4 ypo-
BEHb eLé Bbilwe. Hanpumep, Ha neHTe Th-
na 4 (Thats CD/MH 100) oH no4T oguHa-
kOB Ha 4acTtoTax 400 My w 12 kl'u, HO ecnu
4acToTa BhilWE, ypOBEHbL PE3KO naaaert.

OnucanHbiid yaen CAMN moxHO npume-
HATL U B Apyrux marHutogoHax. B Hux
HYXHO MWL HAWTW HANPDSXEHWE NUTaHWA
15...20 B v onpepennTs TOYKK NOAKNIOYE-
HWA npuctasku. lNocnegHee obblMHO He
BbI3bIBAET 3aTPYOHEHWS, MOCKONLKY CXe-
Mbl BLIXOOHbLIX CTYNEHER YyCUNUTEeNna 3anun-
CW1 TUMOBLIE W PA3NM4AIOTCA Mano.

NUTEPATYPA

1. Mawkoe M. CAMN ¢ oNTpOHHLIM yNpasene-
Huem. — Pagwo, 1989, Ne 12, ¢. 58, 59,

2. AKAI Service Manual. Stereo Casette Desk.
Model CS-F11. — URL: https://elektrotanya.
com/cgi-bin/download2.cgi?fid=
120439&file=akai_cs-f11_sm.pdf (03.08.18).



MepBbin nonwc B A4X u ero BaiMsHue
Ha napameTpbl ycunutenei c oowenn 00C
A. NETPOB, r. Morunée, benopyccus

accMoTpum rpaduk NeTnesoro ycu-
NeHWUA, NnokasaHHbid Ha puc. 13.
30eck BMAHO, 4TO NETNEeBOoe ycuneHue
BO BCEW 3BYKOBOW NONOCE 4ACTOT NOCTO-
AHHO W paesHo okono 33 nb. YactoTa
NEepBOroc nNonwca paBHa MNPUMEPHO

40 . e

75 klu, a ¢aszoBelil COABAIN NETNeBOro
ycunenus Ha vactote 20 kluy — Bcero
15 rpaa. (npotus 90 rpag. B opUruHans-
HOM).
CHumMem rpacdmk cnexkrpa rapMoHuye-
CKMX WCK@XEHWI Ha curHane 4acToTon
___foided_cascode_Loop-Gain.CIR_

Puc.13 100

dbiv{out})) phi-v(oul)) (Degrees)

a0

100

0
20K

BUHD(T
OxonyaHmne.
Havwano cm. B "Paguo”, 2018, N2 10

1K 10K
F {Hz)

folded_cascode_20k-spectr.CIR V1 A=250m

100K

140K

f (Hz)

20 kg (puc. 14) n NOCMOTPUM, HTO W3-
MEHWNOCh.

Mpaduk cnekTpa rapmMoHUK CHAT, Kak 1
B Npeasiaywem cnyyae, npu BbiXOAHOM
HanpsxeHun ot 5 go 30 B (amnn.) ¢ wa-
rom 5 B. Kak snaum, nNpu BbiXOOAHOM

M 10M

100M

r——

160K 180K 200K

220K

Puc. 14
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HanpskeHun 5 B (kpacH.) Bce rapmMoHuKn
NPUMEPHO PaBHL! U HAXOAATCH Ha YPOBHE
-100 ob (0,001 %), 4to Ha 30 Ab Huxe,
yem B opuruHane! C pocTom BbIXOAHOrO
HanpsxeHnws Habniopaem pocT YpPOBHA
rapMOHWK TONBKO HU3KOro nopsaka (kak B
XOPOLWMX NIAMMOBLIX YCUNUTENAX Ha TPUO-
Aax), NperMyLeCTBeHHO BTOPOH U TPeTb-
el NpW COXPaHEHUW WX COOTHOLUIEHMUS.

He4yeTHble rapMOHMKK BeICLLWMX NOPSOKOB,
Ha4YMHagA C NATOM, HANPOTMB, CHUXKAIOTCH.

MNposepruM KOMMYTaLMOHHLIE UCKaXe-
HWA NPKU BLIXOAHOW MOWHOCTK 1 BT.

N3 puc. 15 BUAHO, YTO KOMMYTALMOH-
HbIE UCKaXeHWsi OTCYTCTBYIOT (Kak B ycu-
nutenax knacca A), ecTe Tonbko "rnagkue”
MCKaXEeHUA HM3KOro nopsaka. Amnnutyaoa
NPOAYKTOB MCKAXKEHWA NPUMEPHO B TPW

loided_cascode_cros GIE.I'_T\‘." CIR

pa3a HUXe, Yem B opuruHane (cMm. puc. 6).

MocmoTpUM, Kak BHIMAAAT WHTEPMO-
AYNALMOHHBbIE UCKAXEHWA Ha Manoi MoLLL-
HOCTW, NOKasaHHbIe Ha puc. 16.

Mo cpasBHEHWUID C OpWruHanom
(cm. puc. 10), Gnaropaps manoi 3a-
Aepxke "WymMoBan noacTaska” no yposHO
Ha NOPRAOK HWXE BO BCEA NONOCE 3BYKO-
BbIX 4ACTOT.

10m
Y(OUT) (V)
250u
150u
50u}
-50u
150u

-25
250u 10m

2*%(din
250uy

1frl]|J;
f.-Uu:-
f-Uu:
-150 u:
2{'(}”.

14.9m
2*v(dil)

14.925m
0.002"v(in)

Puc. 15

15m

15m

14 95m

20m
T (Secs)

20m
T (Secs)

14 975m 15m

T (Secs)

folded cascode_IMD_19-20k_1W.CIR

08m 12m

T (Secs)

15.025m

25m 30m

25m 30m

15.05m 15.075m 151m

1.6m 2m

0 10K 18K
HARM(V{OUT))

40u :
"[] Upr=-»-

20uf:=-ee

10u

" 10K 18K
HARM{V(OUT))

Puc. 16

26K 34K

34K 42K

S0K

42K 58K

F (Hz)

66K

T4K 82K 90K 100K



0 25m 50m

30m
10m
10m
30m

a0m
4]

15m

10m

25m 50m

folded_cascode_Roul-20.CIR

7sm 100m 125m

T (Secs)

75m 100m 125m

T (Secs)

0 25m 50m

Puc. 17 RMS(v(OUT)VRMS(I(RL))

75m 100m 1256m
T (Secs)

foided cascode Rout-20k CIR

75u 100u 125u

T (Secs)

Puc. 18 RMS(v(OUT)VRMS(I(RL))

M HakoHeu, NpoBepuM, Kak oTpaxaer-
CH MOBbILUEHWE 4acToTkl NEePBOro Nonca
Ha BbIXOAHOM COMPOTUBAEHUW, B HACTHOC-
W, Ha yacToTax 20 My u 20 kTu. N3mepe-
HWS NPOBEAEHbLI aHANOrMYHbIM cnocobom.

Ha pwc. 17 nokasaxo, 470 no ¢opme
CUIrHana pasnu4mia C MCXOOHLIM NOYTK HET,
a BbLIXOOHOE COMNPOTUBNEHWE YCUAWUTENA
Ha vactoTe 20 'y paeHo okono 9 mOm. Ha
puc. 18 dopma curHana HeaHa4MUTensHO
OTAMYAETCA OT WCXOAHOr0, a 3HayeHue
napametpa Ha 4actoTe 20 k'Y umeer aHa-
NOrU4HOE CONMPOTUBNEHWE.

Kak Buaum, BLIXOQHOE CONPOTUBNEHWE
BO Bcei nonoce 34 ctabunbHO W NPakTu-
yeckn He umMeeT GHas3oBbiX UCKAXKEHWIA.
Takum obpasom, He Bynet v mMoaynauum
BbLIXOAHOrO COMPOTUBAEHUA YCUAWUTENs
3BYKOBBLIM CWUIHanom, a Takxke CUrHanom
obparHon 3C rpomkorosopuTenei.

U 100u 1251
T (Secs)

Kpa‘rxue BbIBOAbl
ANA 3BYKOTEXHUKW

Takum 06pasom, cpaBHUTENbHBIE W3-
MepeHus Asyx mogenein YM34, HemHoro
Pas’nUYaloLMXCA B CXEMOTEXHWKE, HO C
4acTOTOW Nepeoro nonioca A4X, BbiIHECEH-
HOrO CYWECTBEHHO Bbille MONoCLl 3BYKO-
BbIX 4ACTOT, NOKa3anu 3amMeTHoe Npeumy-
WEeCcTBO MO UEenomy psay napameTpoB U
XapaKTepPUCTUK, KOTOPbIE BaXHbl ANA YCU-
NUTENeR MOLLHOCTH, BKIIOYAEMbIX B TPAKT
BbICOKOKAYeCTBEHHOr0 3BYKOBOCNPOW3-
BEAEHWA.

MOXHO NPeanoNoXuTL, YTO NOAOBHLIA
BbIBOA, OyOeT cnpasefnuesiM U AN\ Opy-
rMX CTPYKTYPHbLIX BAPUAHTOR NOCTPOEHWUA
ycunutenein mowHocTu ¢ obuwen obpart-
HOW CBA3bIO.

150m 175m 200m

150m 175m 200m

150m 175m 200m

150u 175u 200u

1500 175u 200u
PaapaGOTKa CBETOMY3bIKANbHBIX

YCTPOWCTB ANA Pa3NMYHbIX WOY Ha
3akas.

Momory HainTW Bawy YHWKanbHOCTb
B CBETE W 3BYKE.

micro51@mail.ru

T. +7-912-619-5167

MeyartHsie nnatel, HABoOPsL! U MOAYIN
Nawnsap, DJ200, Musuamn.
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YM34Y Ha mukpocxeme LM3886

c rnyookoinn OOC

A. JIMTABPHH, r. Bepe3osckuii Kemeposckoii o6n.

B cTtatee npennoxeH yCUnuTenb MOWHOCTH Ha NMONyNSpPHOR MUK~
pocxeme, oTanYalowuica ncnons3osainem UTYH B kayecTee Bxon-
Horo 6y¢epHoro kackaga v napannensHor O0C. 3ta ocobeHHOCTL
no3sonnnaa nony4nuTs B paboyei nosoce 4acToT MaKCMmMasnsHO BO3-
MOXHYI0O rnybuHy o6paTHO#i CBA3U, [OCTUraeMyio AJ19 MUKPOCXeMbl,
M CYLUEeCTBEHHO YMEHbLNTL €€ He/IMHEHHbIE UCKaXeHNs1 U WYyMbl B
CPaBHEHUU C TUMOBLIM BKITIOYEHNEM.

3TON CTaTbe NpPoAoNXkKaeTca Tema

MakCumMM3auMu OTpUUATEeNnsHON 06-
patHoi cesaun (O0C) B YM3Y ¢ y4ETOM UX
cxemoTexHu4eckux ocobeHHocTer. Kak
oTMedeHo B [1], ocHOBHaA waesa Takoro
noaxoaa CocTouT B TOm, 4ToBbI 0Becne-
YUTb MEKCUMAanNbHOE CHUXEHWE HeNWHEN-
HbIX UCKaXEHWIA B MOLLHBIX Kackagax ycu-
nutenen.

HanomHum, 4TO AN KapauHanbHOro
CHWXEHWUSI HEeNWHENHbLIX WCKa}eHwin rny-
GuHa OOC ponxkHa BbITe MaKCHUMAanbHOR
npu oyeHe Gonblwom 3anace ycuneHws
BHyTpU netnu. B npepene OOC moxer
BbITb CTOMNPOUEHTHOM, 4TO, Hanpumep,
ana mowHoro OY 03HavaeT NpoxoxaeHue
WCKEXEHWIA CUrHana Ha WHBepPTUPYIOLWWA
Bxof 6e3 ocnabnexus. Cama O0OC ponxHa
ofecneynMBate KpanHe manoe Bpems
peakumm B netne OOC (BPMN OOC) [1, 2].

DA1

-+——ATYH ———

Bxopg Beixoa

-} -"L L
Puc. 1

MNopnoGHbIe NPUHLMNLI, NO CYTKU, ABNAIOTCA
dyHaameHToM, Ha kotopom BazmpyloTcs
npoune napameTpsl ycunutens. OgHako e
AaBHOM BonbwuHcTee YM3Y atn ycnosus
BbIMOMHAOTCA NULWLL HACTUHHO.

ABTOpPOM 3TON CTaTbM HA NPOTAXKEHUM
psaa net onybnMKoBaHO HECKONLKO CXem
YM34 paznuuHOi CTENeHU CROXHOCTU
[1—3], B kOTOPLIX A4OCTATOYHO NOAHO pea-
NU30BaHblI AOCTOMHCTBA MHOMOKaHANbHbIX
yeunutensHelx ctpyktyp (MKYC), B ToMm
4yucne C yCuieHneM MOLLHOCTM Ha MUKPO-
cxeme LM3886 [2], ogHako ynpoLWwEHHBIM
Takon yCunuTens Ha3eaTk CNOXHO.

Ecnu xe B YM34 He wucnonb3oBaTb
cTpykTypy MKYC, TO MOXHO peanu3oeatb
TOMNbKO OAMH U3 TPEX BaXHbIX KpUTEPUEB —
cTtonpoueHTHyto OOC B paboueir nonoce
4acTOT, OXBATLIBAKLLYIO KACKaAbL!, BHOCH-
Lpe 3ameTHbIe HeNIMHEeNHbIE NCKaXeHWA.
CTpykTypa Takoro ycunutens nokasaHa
Ha puc. 1 (puc. 2 B [1]). 3neck BxoaHONU
WCTOYHMK TOKA, ynpasnsiemblii Hanpsixe-
Huem (MTYH), co3pnaér exoaHoW Tok ons
MHBEPTUPRYIOWEro ycunutena. 3Tum n
C034al0TCA YCNOBUA ONA NONYHEHWSA CTO-
npoueHTHoi OOC. Cpasy 3ameTum, 4TO

ong MUHUMU3AUMW OBLLIMX HENWHERHBLIX
nckaxeHuin MTYH ponxeH pabotate B
ManoCUrHanbHOM pexume (Ha ypoBHEe He
6onee -40 pb ot makcumaneHoro). Ero
npakTuyeckan cxema MoxeT BeuiTb peanu-
30B3HA Ha OCHOBE Pa3NWYHLIX MONYNpo-
BOOHUWKOBbIX NpuBOpPOB, B TOM 4uCne W
BbICOKOKa4ecTBeHHbix OY.

B uenom ato yHMBEpPCAanbHas CTPYKTY-
pa, KOTopas NoAXoauT ANA NobLIX MUKPO-
cxem YM3Y4, B ToM yncne 1 mowwHbix OY,
HO CPEeAW HUX 04eHb Mano CKoppekTUpo-
BaHHLIX 0NA KO3dduumMeHTa ycuneHns no
HanpsxeHno Ky = 1, XoTA MHOrme mano-
MOLLHBIE QY nMeloT Takyto Xe ¢a30Bo-4ac-
TOTHYKO Koppekuwio. He obnapaet Takoi
KOppeKuMein u MuKpocxema ycunuTens
mowHocT LM3886 [4], cnocobHan obec-
NEYNTL BLIXOLAHYH MOLLHOCTE Ao 68 BT Ha
Harpyske conpotuenexnvem 4 Om.
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YcToiumnsan, 6e3 npu3HakoB BO3-

ByxaeHus, paboTa Takoro ycunurens Bos-
MOxHa Tonbko Npu Ky = 10. Ho yxe npwu
Ky = 5 Mukpocxema MOXET NpPosBNATh
HEeYCTOMYMBOCTL NPKW Neperpyske, a npu
Ky =2 mukpocxema LM3886 aHO cknoHHA
kK camoBO30yxaeHuto. To ecTb nony4aer-
CS, 4TO NP NONLITKE YMEHLWWUTL KO3hDKN-
umeHT ocnabnenua B netne O0C ycunu-
TENb CTAHOBUTCA HEYCTOAYUBBLIM.

MNMOHATHO, 4TO 34€Chb YCTOMYUBOCTL He-
obxoomMma MMeHHo B 0BNacTU BLICOKUX
yacToT (Buiwe 100 klu). MoaTomy MOXHO
co3pate Heobxoaumblt KoadhUUMEHT
nepepayv no netne OOC Ha BLICOKMX
4acToTax, @ Ha HU3KKX, 3BYKOBLIX, NONYy-
umTe OOC nouytn 6e3 ocnabnenus. Takoi
KOMMPOMWCCHBIM BapWaHT peanu3oBaH B
CTPYKTYPHOW Cxeme, nokasaHHoW Ha
puc. 2

B Takoi cTpykType mukpocxema YM34
OXBayeHa 4acToTHo-3aBucumoi OOC B
suae RC-penutens u3 3seHseB R2C1T u
R3C2, npuuém R3/R2 = C1/C2 = 10. Ha
3BYKOBLIX 4acToTax 3TOT AenuTens He
neicteyet, 1 OOC ocywecTBnseTca ye-
pe3 pe3uctop R1. Bnaropaps 3atomy wu

nony4aetca cronpoueHTHaa OOC, 6es
ocnabnenuns. Mo Takomy nNpUHUMNY W
paboraet YM34, cxema koToporo nokasa-
Ha Ha puc. 3, rae sxoaHon UTYH u yeunu-
TENL MOLWHOCTU HA MUKpocxeme LM3886
npeacTaBneHbl Kak ABa KackagHo-coegu-
HAEMbIX y3na.

Mmy6uxa OOC B Takoi CTPYKTYpe BO3-
pacTéT Ha 26 ob (8 20 pa3) oTHOCUTENb-
HO 3Ha4veHmAa [4] Ans TUNOBOWN CXembl
BKNO4EHUA. HO Ha BbICOKMX 4acTOTax OHa
6ynet meHee rnybokoi, T. e. ycunutens
6ynet 0b6nanaTts MEHbLLIWMM 3aNacom ycu-
neHua BHYTpW netnn. B atom cnyyae npu-
MEHWTENBHO K MUKpocxeme LM3886,
MOMWUMO CHMXEHWUS YDOBHA HENWUHEMHBIX
WMCKaXeHUA, YNy4llawTca WYMOBbIE Xa-
pakTEPUCTUKK (OTHOWEHWE curHan/
wym). Bpema peakuuu netnu OOC (BPM
0O0C) 6yaner, oaHako, CBA3aHO € 4acTOTON
cpe3a 4aCTOTHO-KOPPEeKTUPYIoWero ne-
nurTens.

OcHOBHblE
TeXHUYECKHNe XapaKTepucTUKn

BuixopHas molwHocTs, BT, Ha

Harpyske
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KoaddpuumneHT rapMoHuK B

nonoce 34, %, He Bonee ....... 0,01
BuixonHoe conpoTtuenedue,

T 0,01
Monoca pabBo4mx 4acTorT,
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BrixogHoe conpotuenerue uenm O0C
B TUMNOBOW CXemMe BKNoYeHua [4] npubnu-
3UTeNbHO PaBHO CONPOTUBAEHWIO pe-
aucTopa, 3amblikawowero uens 00C Ha
obwmin nposoa, — 1 kKOM. B npepnarae-
MO BEpPCWMM BBIXOAHOE COMNPOTUBNEHWE
netnn OOC npubAM3nTENsLHO pasHO Cco-
npoTuenexHuio peamctopa 2R1 (5,1 kOm),
KOTOpbIA BblbpaH OTHOCWMTENBHO HWM3KO-
OMHBLIM C UENbLI0 YMEHbWEHWUA BAWAHKA
BXOQHOW HENWHEWHOCTH U LUYMOBOIO TOKa
MWKDOCXEMbI M CAMOro peaucropa.

HemHoro o kackane WUTYH, BeinonHeH-
HOrO0 Ha KOMMJIEMEHTapHLIX TPaH3auCTo-
pax. OHKM 0OpasyoT CUMMETPUYHYIO YCU-
nmtensHyko cTpykTypy 03—03 ¢ mMecTHO R
0O0C, noBbIWAKLLEN BLIXOAHOE CONPO-
TueneHue kackapga. CurHan, noctynato-
WA HA BXOA YCWUNWTENA, NPUXOOUT Ha
6a3sbl TpaHaucTopoe VT1 n VT2, koTopsIMK
YCUNMBAETCH MO HANPAXEHWI0 B COOTHO-
weHuu K, = R7/R5 = R8/R2. Aanee c kon-
nektopos VT1, VT2 curHan nocTynaer Ha
6aswl TpaHaucTopos VT3, VT4, obpasyio-
WWX B KONNEKTOPHON Uenn WCTOYHWUK
nepemMeHHoro (AsyHanpaeneHHoro) Toka.
Tokosble curHansl UTYH c aTux TpaHau-
CTOPOB CYMMUPYIOTCA W MOCTYNnawT Ha
BX0A MMKpocxembl LM3886, oxeaueHHoOM
napannensHoin OOC yepes peaucTtop 2R 1
conpoTtuenednem 5,1 kOm. B atom cnyqae
KpyTu3Ha nepepa4qw atoro UTYH pasHa
5 mA/B. B peaynsrate koadUUMeHT ne-
penaqn No HanpaxeHuo B atom YM3Y no-
nyqaerca paeHbiM 25 (K, = 2R1 x 5 mA/B).

Tok konnektopa TpaHaucTtopos VT1,
VT2 3apaH peauctopamu R5, R6 u R1,
R2, a Takke NUTalWMM HanpsxXeHuem
(+/-12 B). CoOTBETCTBEHHO, W3MEHEHWE
nuTalowero Hanpsxkerus UTYH npusoaut
K M3MEHEHWIO ero 3NeKTPUHECKOro Pexu-
mMa. Kak cnepcreuwe, NOCTOSIHHAA COCTaB-



nALWan BbixogHoro Ttoka MTYH cunbHo
3aBUCMT OT TOYHOCTM WM CTabUNBLHOCTH
NATAIOLWLEro HaNpsXeHws, NoaTomy cra-
BUNLHOCTE HANPSAKEHUA NUTAHUA NOMKHA
ObITb BLICOKOMA.

Mpw HacTpolike UTYH ero yoobHo noa-
KNIOYUTb K OTOENBHOMY Harpy3o4yHoMy
peaucTtopy conpotusnednem 200 Om. B

yacTtoTHas koppekuus OY moxeTt oka-
3aTbCH HeQocTaTovyHol. Ho 3neck cneay-
eT OTMEeTUTb, YTO 3BYKOBbLIE CUrHanbl, rae
npucytcTeoeany HObl MOwHble BY-
UMNYNLCH, OTCYTCTBYIOT. Kak cnepncreue,
npu pabote YM34 B NUHEAHOM pexume
(1. e. Be3 neperpy3ku) ero yCTon4neocCTb
K BO3OYXOEHWIO COXPaHAeTCH BbICOKOWM,

{1
R11 20 +12B
+

(KpacH.) NpK Harpyske conpoTUBneHnem
4 Om 1 6e3 Harpysku (rony6., cMeLweHo
Ha nonnepuoaa ans yaoberea Habnoge-
HUK).

B uenom 370 ABNEHWE CBA3AHO C
KOHe4HeIM 3HaveHuem BPIM OOC (oco-
6eHHo npu paboTe Ha HW3KOOMHYIO
Harpy3ky) M OTCYTCTBMEM AOCTaTO4HOrO
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3TOM cnyvae npu kpytuane MTYH 5 mA/B
BLIXOAHOE HanpsKeHue Ha 3TOM pPe3ncTo-
pe (K, = 1 = 200 0m x 5 mA/B) Bynert
paeHo BxogHomy. Ouoas VD1, VD2 npwm
HanaxueaHum UTYH cnenyeT OTKNOHUTL.
B kavectse BxogHoro WUTYH Bo3moxHO
NPUMEHEHWE W OPYIUX BAPWUAHTOB CXEMbI,
Hanpumep, no puc. 4. [1].

MNpu Bonbwwux yposHax BY-curHana (c
aMnNNuTYaon ppoHTa MMNYNLCa Ha BbIXO-
ne mowHoro OY 6onee 30 B) dasoso-

4710 oBycnosBneHo pocTaToqHbIM ANA Ta-
KOT0O pexuma 3anacom ¢$asoso-4acrtoT-
HOW KOPPEKUUN MUKDOCXEMBI.

Ho Takxe NOHATHO, 4TO NPW BbixoAe
13 pexuma neperpysku YM3Y curnanom
BONLLOro YPoOBHA €ro HW3Kas neperpy-
3o4Has cnocoBHOCTE NO BXOOy NPUBO-
AWT K ro KPaTKkOBPEMEHHOW HeYCTON4MU-
BOCTW. Ha puc. 4 nokasaHbl OCUWNNO-
rpaMmel BXOAHOrO CUrHana 4acrtoTtofi
5 klNy (XkEnTt.), BEIXOAHOrD CcUrHana

BhIx0o4e w3 orpaHuyeHus. lMocnegHee
03Ha4aerT, 4To AN COXpaHEeHUA YCTOWHN-
BOCTW YCUANTENA M NPW BLIXOLE W3 orpa-
HUYEHWUA MOXHO pekomMmeHgoBaTbk yBe-
nuyerHuve koadpduumeHTa ocnabnenua Ha
BY B uenw OOC po 26 nb.

B peansHO KOHCTPYKUMK yCUNUTENA,
paboTarwero 0T Pas3nuYHbIX MCTOYHU-
KOB CWrHanoB, B TOM 4YMCNe W C NocTo-
AHHOW  COCTaBNAOWEN  BbIXOAHOIO
HanpaxXeHus, cneayer NPUMEHUTL BXOA-
HOW paspenuteneHbll RC-dunstp m3
NAEHOYHOrO KOHAEHCATOPa EMKOCTbIO He
meHee 2,2 Mk® 1 peancTopa conpoTuB-
neduvem 47 kOm.

AKYCTHUYECKYIO CUCTeMmy, npucoenu-
HAEMYID 4epe3 akycTu4eckumin kabens,
cnegyeT nopaknyaTte K Bbixogy YM3Y
yepes napannensHyo RL-uens ¢ peswuc-
TopoMm conpotuenednem 10 Om (mow-
HOCTE 1—2 BT) M KaTywkoW WHOYKTUB-
HoCcTbo 1...1,5 MklH, HamoTaHHOW 06-
MOTO4YHBIM  MPOBOAOM  AWAMETPOM
0,8...1 mm.
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HOBOCTU BEWWLAHUA

Pasgen senér B. N'YJISIEB, r. ActpaxaHs

POCCHUSA

MOCKBA. 11 ceHtabpa 2018r 8
MuHucTepcTee uwdpoBOro pasBUTUSA,
CBA3WM W MACCOBbLIX KOMMYHMKauuid Poc-
cuiickoin dPepgepauuu CoCTORNOCL O4e-
penHoe 3acefaHve rocyfapcTBEHHOW
KOMWCCHKM MO paguodacToTam, roe deino
noANEepXaHo peweHue O BblAeneHun
nonocel paguouyactor 65,9..74 Mlu,
87,5...108 MI'y, ana co3naHWA Ha Teppu-
Topun Poccuu cetein undposoro pagmo-
BewaHwa ctanpnapra DRM+,

OTMmeyaeTcs, 4To BHEOPEeHWUe cTanaap-
ta DRM+ cywecTBeHHO nossilaer agd-
$heKTMBHOCTb MCMONL30BaHUA paavo4a-
cToTHOro pecypca. B nonoce uactor
papuokaHana cuctemsl DRM+ wupuHoi
100 klNy MOXKHO Nepenats A0 HeTkIpex cTe-
peodoHWYECKMX MPOrpaMm, BKNOYaa Ao0-
nonHuTEnbHyl uHdopmauuio. Mo cpasHe-
Hui0 ¢ YKB YM-sewaHwem nosbiluaeTcs
Ka4ecTBO BOCMPWATWA 3BYKOBBIX MpO-
rpaMm 3a CHET MMeIOLWencs 30ech BO3-
MOXHOCTH Mepexoga K MHOrokaHansHowM
crepeodoHnK.

CrangapT No3sonsieT BBECTW AONONHW-
TenbHLIe CEPBUCHI AaHHbIX, BKIOYasA TEKCT,
cratucTudeckme waobpaxeHwn, kaHan
nopoxHbix coobuweHunn (TMC — Traffic
Message Channel), a Takxe npegocras-
NAeT BO3MOXHOCTL WCMONL30BAHWUA CUC-
TeMbl OMOBELUEHWA B YPE3BbI4ANHbIX CKU-
Tyaumax (EWF — Emergency Warning
Functionality). Mpw ucnone3oeanum DRM+
4YUCNO pPaAMOKaHanoB YBENWYWBAETCA
npakTU4ecku B ABa pasa, a Ikcnnyara-
UMOHHBbIE PAcX0oAbl U CPOKM OKYNaemocTH
HOBOro 00OpPYyAOBaHWA YMEHbLIAITCS 3a
CYET CHUXeHun Tpebyemoi MOLHOCTW
nepepaTynkoB M WMMEIOWENCA BO3MOX-
HOCTU uX paboTkl B 0AHO4ACTOTHON CETH,
4TO BEOET K O0NONHUTENLHOW 3KOHOMUK
anekTposHepruu. BeepenHwe HoBoro
cTaHfapTa He TpebyeT M3MeHeHus 4vac-
TOTHOrO MNNaHWPOBAHWUA, MNPUHATOrO B
Poccuiickoli @epepaumu, v nossonser
WHTErpMpoBaThCA B MUPOBYID MHGOpMa-
UMOHHYIO cucTemy Be3 AonoNHUTENbHbIX
3arpat (uctouHuk — URL: https://ria.ru/
society/20180911/1528303185.html
(20.09.18)).

Or asropa pybpuku. Noka 470 HeT
nHpOopMaumMn, Kak Takoe paguoseliaHuve
NULEH3MPOBAaTL, kak cepTuduuuposaTk
npuémHoe W nepepgawliee obopynosa-
HWEe B 3TOM cTaHpapTe, kakosa Byper
CTOMMOCTL 4acTOTHOrO pecypca v T. A.
Ewé o4eHs MHOro Bonpocos He obroeo-
peHo, a noToMy uMpposoe paguosella-
Hue 8 DRM+ He nossutcs ObicTpo. W
rnagHoe — Kak xe ObITb ¢ aHanoruyHbIM
NPUHATLIM HEAABHO PEeLUeHWeM O passun-
TMKU UMdpPoBOro Bewadna B dopmare
DAB+?

CAHKT-NETEPBYPI. PenurnosHas
paguocTtaHums "Paguwo Mapus™ nasewaer
CBOMX cnywarenei, 4To "...esuay GuHaH-
COBbIX CNOXHOCTEN paguoctaHuus Gyner
BbIHYX/1EHa COKPaTUTL 06BEM BeLaHUA Ha

Mpumewanune. Bpems scogy — UTC.
Bpema MSK = UTC + 3 u.

CpeaHuX BONHaxX W NepeiTn B CNeyoWmiA
pexum Bewanua: ¢ 10.00 no 14.00 n ¢
18.00 no 22.00" (Bpems ykazaHO MOCKOB-
CKOe).

CerogHa noAnvcaHo COOTBETCTBYIO-
luiee p[OMNONHUTENbHOE CcornaleHne ¢
PTPC no porosopy 177-P ot 2009 r.
MNepexon K YKasaHHOW BhiWe MOAenu
Belannsa npondonnér 1 oktabpa. Bewa-
HWe B I. Buibopre coxpaHuTcs B NOMHOM
obréme”.

Cnpaska: 8 r. CaHkt-lNeTepbypre "Pa-
ano Mapwa” sewaet Ha yacTtoTe 1053 klu,
B8 r. Buibopre — na 4acTtote 92,6 MIy
(ncTouHuk — URL: http://radiomaria.ru/
sokrashhenie-obema-veshhanija-na-
srednih-volnah/ (20.09.18)).

ANTAMCKWUW KPAWU. PapuocTtaHuma
DFM (npexHue nHassanua "Paguo OuHa-
MUT" 1 " OuHamut FM™) 4 ceHTabpsa Havana
CBOE BellaHve BO BTOPOM MO BeNWYMHe
ropoge Antaiickoro kpas Buitcke. Bewa-
HWEe HOBOW ONIA Haykorpaga pagvmocTad-
UMK  OCYLlecTBNAETCA Ha vacrtoTte
106,6 Mlu.

DFM — pagmMocTaHums, KpyrnocyTo4HO
co3panwas 1 Nnoaaepxvealowan xopo-
Lwee HacTpoeHWe CBOEI APKOW, Nporpec-
CUBHOW W WHTEPECHOW MY3bLIKOW pPasHbIX
HanpaeneHwn. YTo kacaeTcs OCHOBbI
adupa, TO € COCTaBUT peTpaHCnAuMA
MOCKOBCKOW nporpammel. Takxe exe-
AHEeBHO B adupe BynyT BbIXOANTL MecTHas
nporpamma no 3aABkamM W NPOrHo3 noro-
Abl kaxaeiin yac. Caint cradummn <http://
dfm.ru> (uctounmk — URL: http://www.
amic.ru/news/422425/ (20.09.18)).

4 cenTabps dunuan PTPC "Antaiickuia
KPTIML" Ha4an TpaHChAauMi pagnoctad-
umu "[lopoxHoe panmo” ¢ 06bekTa cBA3n B
r. Cnasropoge Ha vactote 107,6 Mly.
MowHocTe nepepgatymka — 100 BT Bbi-
cota TenebawHn 8 Cnasropoge — 72m
(nctovHmk — URL: http://altai.rtrs.ru/tv/
analog/rtrs-nachal-translyatsiyu-
radiostantsii-dorozhnoe-radio-s-
obekta-v-slavgorode/ (20.09.18)).

ACTPAXAHb. Ha uactote 87,5 My
roTOBUTCH K OTKPbITUIO "Paguo Khura", 8
adupe KOTOPOA TPAHCAUPYIOTCA ayauo-
KHUIM U3 Konnekuumn foctenepaguodoHpa
B WUCMONHEHWW HAWKMX W3BECTHLIX COOTe-
4YECTBEHHWKOB.

Ha yvactote 89,1 My B 1. AcTpaxaHu
nnaH{upyeT HayaTk CBOE BewaHne uHdop-
MAUWOHHO-Pa3roBOPHan pPaguocTaHuma
"Komcomoneckas npasga”’. Ha usactote
98,5 MINy nnaHupyeTcs OTKPbITUE pagwno-
craHumm "Papro Mup”, BxoasLiei B xon-
AVHM OAHOWMMEHHOW TENEPA[UOKOMNAHUNA.
Bcero B HacToAwee BpeMs B AcTpaxaHu
sewanT 20 pagnocTaHuMinz (MCTOYHUMK —
URL: https://ast-news.ru/node/180148
(20.09.18)).

BOJITOrPAOCKASA OBJ1. 27 asrycrta
¢unuan PTPC "Bonrorpagckuia OPTML"
OpraHw3aoBan TPaHCNAUMIO paguocTaHunm
"Papwo Poccuun” B EnaHckom (102,7 MIMy),
XKuprosckom (103,6 MIu), Hexaesckom
(107 Ml'u) u CyposukuHckom (105,4 MIu)
panoHax. PeweHwe o nepesoje sewa-
Hus B CCIR-prana3oH NpUHATO Bewa-
Tenem BITPK (uctoyHuk — URL:

http://volgograd.rtrs.ru/press/
analog/rtrs-perevel-translyatsiyu-
radio-rossii-v-chetyrekh-krupnykh-
rayonakh-volgogradskoy-oblasti-v-
fm-dia/ (20.09.18)). _ .
3ABAWKANBCKUA KPAW. Papguo-
craHuma "Energy” Hasana c 17 ceHTabps
paguosewaHne Ha yactote 103,8 Mly,
(uctouHmk — URL: https://www.chita.
ru/news/120893/ (20.09.18)).

KEMEPOBCKAS OBJ. PagvocTaHums
"Mu FM" 3 ceHTabpa Havana BeulaHue B
ropogax Kemepogo (4actota BewaHns —
105,8 M) v Hosoky3Heuke (4acTtoTta
gewanua — 98,7 Mly). Cait craHumm
<http://pifm.ru/> (uctounmk — URL:
https://vk.com/pifmradio?w=wall-
23006618_2207 (20.09.18)).

KPACHOOAPCKWUMW KPAWM. 30 asrycra
dunmnan PTPC "KpacHopapckwit KPTML"
Hayan TPaHCAAUMID  PaaWoCTaHLUMK
"Papuo 3eespa” Ha vactote 87,5 My B
r. KpacHonape. MowHOCTE Nepeaarymka —
250 Bt (ucTouHmk — URL: http://
krasnodar.rtrs.ru/tv/analog/rtrs-
nachal-translyatsiyu-radiostantsii-
radio-zvezda-v-krasnodare-/
(20.09.18)).

Papwoctanums "lOmop FM" npogon-
waer passutue denepansHon ceTu.
15 centabpa wa wactote 91 MMy nava-
noce Beuw@Hwe paguocTaHuuu B r. Jla-
buHcke (uMcTtoyHuk — URL: http://
www.gpmradio.ru/news-page/uid/
14349 (20.09.18)).

PermnoHansHyo cets "Comedy Radio”
nononHun r. BenopeyexHck, roe paavo-
CTaHUMIO MOXHO YCnblWaTb HAa 4YacTtoTe
105,9 MlNy  (McroyHmk — URL: http://
www.gpmradio.ru/news-page/
uid/14348 (20.09.18)).

NEHWHIPAOCKAA OBJN. Pagwo-
cTtaHuma "Bonxoe VFM" ¢ 22 aerycta B
acupe r. Kupuwm Ha vactote 106,6 Mlu.
Cait cranumm <http://vfmradio.ru/>
(uctouHnk — URL: https://vk.com/
volhovfm?w=wall-45445189_18240
(20.09.18)).

C 18 centsbps B r. CocHogblll 60p Ha
yacTtote 97,4 My 3anyweHa paawvo-
ctaHuma NRJ ("Energy”). PaHee Ha paH-
HO 4acToTe NPOJOMKUTENLHOE BpPemA
sewano "Astopaguo”. Mo kakoi npuyn-
HEe Npou3owna cMmeHa Bewarens, noka
He uasecTHo (ucToyHuk — URL: https://
vk.com/club171176221?w=wall-
67314840_1470 (20.09.18)).

NCKOBCKAA OBNl. C 1 ceHTabpa
papguocTaHuus "Hoeoe pagno” paboTtaet B
acdupe r. Hegens Ha uqactote 102,9 MIy
(uctouHnk — URL: https://vk.com/
newradio?w=wall-106042931_458175
(20.09.18)).

CAMAPCKAS OBJ1. PagnoctaHuus
"MckaTens” Hauyana sewaHue B r. Tofb-
ATTW Ha vactoTe 92,7 Ml'u B nocnegHue
AHu aerycta. MowHoCTe Nnepepatinka —
800 Br. MpuUEM CTaHUKWK BO3IMOXEH TaKXKe
W B . Kurynéscke. Pexum BewanHna: exe-
OHEBHO, KPYrNOCYTOYHO (MCTOYHUKKM —
URL: https://radioiskatel.ru/all-news/
radio-iskatel-nachalo-veshhanie-v-
tolyatti/ v http://samara.rtrs.ru/tv/
analog/rtrs-nachal-translyatsiyu-
radiostantsii-iskatel-v-zhigulevske-i-
tolyatti/ (20.09.18)).

CBEPONOBCKASR OBJ1. K peruo-
HaneHOW ceTu paguocTaHumu "HKOmop
FM" npucoenuHuncs r. Acbect. CtaHums



3a3syyana 3feck 1 ceHTAOPA Ha YacToTe
88,6 MlNny (uctounmk — URL: http://
www.gpmradio.ru/news-page/uid/
14298 (20.09.18)).

TATAPCTAH. B r. Yuctonone 28 asryc-
Ta 3anyweHo BewaHwe paguocTaHuum
"Radio Energy” Ha usactote 100,3 Ml
(unctounnk — URL: https://vk.com/
tatarstan_radiotv?w=wall-14553046 _
32507 (20.09.18)).

TBEPCKASl OBJ1. K pervoHanbHOi
ceTu paguocTtaHumm “Love Radio”
29 asrycTta npucoeuHMncs r. BoiwHui
Bonouyék Ha uvactote 107,4 Mly (mc-
TOYHUK — URL: http://www.
krutoymedia.ru/news/5552.html
(20.09.18)).

Ha uvactoTte 101,2 Ml & r. Pxese u
Pxesckom paiioHe 3a3Byd4uT paguo-
craHuua "3eesapa”. Havano sewaHus
3annaHuposado Ha 1 okTabps (McTou-
HUK — URL: https://tvtver.ru/news/
radio-zvezda-zazvuchit-v-rzheve-1-
oktyabrya/ (20.09.18)).

YENABUHCKAS OBJ1. C 31 aBrycra
Hauyanoce BewaHwe "Paavo Poccuun” B
r. Muacce Ha vactoTe 95 MIy, TpaHcna-
UMA oxBaTeiBaeT u . Yebapkyns. B Ha-
cTOAWEee BPEMA NPOrpaMmbl rNasHoOR
rocynapcTBEeHHOW POCCWIACKOW paguno-
CTaHUMW MOXHO NPWUHMUMATL (NOMUMO
Mwacca) B . MarHMToropcke Ha 4acTo-
Te 99,3 My, B r. 3natoycrte — Ha
yactote 107,2 My, B r. YenabuHcke —
Ha 4acrtoTe 97,8 My (uctovnmk — URL:
https://www. cheltv.ru/v-miasse-i-
chebarkule-nachalos-fm-veshhanie-
radio-rossii/ (20.09.18)).

TENEBMAEHUE

MonHoueHHOE BKAKOYEHWe BTOPOro
MyneTUnnekca (naketa ungposbix TB-
KaHanos) Ha Bcei Tepputopuu Poc-
cuiickoit @enepauun 3annaHMpPoOBaHo
Ha pekabpe Tekywero roga. C atoro
MOMEHTa B CTpaHe cTaHeT AO0CTyneH
npuém 20 undpoBbIX TenekaHanos,
coobwnn Ha dopymMe permoHanbHbIX
CMW B YenabuHcke 3amecTuTens
MUHMCTPa UNGPPOBOro pasBuTud, CBA3N
M MACCOBBIX KOMMYHWKauuin Poccuia-
ckoin Megepauun Anekcein BonuH.

Ha momeHT noaroToeku marepuana K
ne4artu Toneko 65 % xutenen Poccuii-
cko Pepepaumm npuHumanT 20 Te-
NEBU3UOHHbLIX KAHANOB (MCTOYHWMK —
URL: https://tass.ru/obschestvo/
5549399 (20.09.18)).

3APYBEXHOE BELLAHUE

BEJNIAPYCb. Ha mepuapeiHke Bena-
PyCY NOSBUJICA HOBbIA MIPOK — paauno-
ctaHumsa "UeHtp FM”, Ycneiwate eé B
r. MuHcke MOXHO Ha yacrtoTe
101,7 Mlu, B8 ropopgax [Monouke w
Hosononouke — Ha yactoTe 107,0 Ml'y,
8 r. Butebcke — Ha wacrtote 93,3 Mlu,
g8 r. (pogHo — Ha 4actoTte 90,4 Mru.
K HosBomy roay “"Uentp FM" ycnsiwar
Takke ropopga [omens u Morunés.
370 — 0AWH U3 NPOEKTOB HOBOMO Ce30-
Ha Tenekanana OHT (ucTounuk — URL:
http://www.belta.by/society/
view/radiostantsija-tsentr-
fm-nachala-veschanie-v-pjati-

gorodah-belarusi-318213-2018/
(20.09.18)).

CLUA. AmepukaHCKOe areHTcTBO,
KOTOpoe koopanHupyet sewaxne CLUA
Ha Apyruve crtpadHbl MuUpa, W3MeHWno
cBoé HaseaHme. C 22 aerycta CoseT
avpektopoe BewaHus ("Broadcasting
Board of Governors”, BBG) 6yper
Ha3biBaTbCH "AMEPWKAHCKWM areHTCT-
goM no rnobaneHeiM mepua” ("United
States Agency for Global Media"”,
USAGM).

B npecc-penuse no 3atomy nosoay
roeoputca, 4to USAGM — 310 Hesasu-
cumoe depepansHoe areHTcreo, obec-
neyvealoLiee TouHble, NpodeccuoHanb-
Hble U 0DBLEKTMBHBIE HOBOCTWU W WHGOP-
Maumio No BCeMy Mupy.

Ctpyktrypa BBG nepewna non-
HOCTEIDO B coOcCTae "AMEPWUKAHCKOro
aredtcTea no rnobanbHbim Megua’. B
Hero BxogAT naTe ceTten: “Tonoc
Amepukun” ("Voice of America”, VOA),
"Paguo Ceobopgnas Espona”/"Paguno
Ceobopna” ("Radio Free Europe”/"Radio
Liberty”, RFE/RL), "Odwuc tenepagmo-
sewaHuns ans Kybwl" ("Television and
Radio Marti"), "Papwo "CsoGopgHas
Aaua” ("Radio Free Asia”, RFA) u
"BnuxHeBocTo4HaA Tenepagmoeewa-
TenbHas cetb” ("Middle East
Broadcasting Networks”, MBN), Ha
cante USAGM <https://www.usagm.
gov> (mctodHuk — URL: https://
www.usagm.gov/who-we-are/
history/ (20.09.18)).

Xopowero npuéma un 73! L

3apsgoHoe YCTPOMUCTBO

C MHAUBUAYANbHOWN pa3panKon
KaXAoro akkymynsatopa

A. KAPINAYEB, r. XeneaHnoropck Kypckoii o611.

B pagwomwobutensckux xypHanax v UHTepHeTe onybnukosBaHo
OrpoOMHOE YMC/I0 CTare#, NOCBAWEHHBIX 3apAafHbIM U Pas3pPaAHbIM
yCTpOWCTBaM ANA akKymynaropos. Kpome Toro, cerogHs MOXHO
npuobpecTy 3apafHO-pa3pafHOe YCTPOWCTBO Ha mobos Bxkyc. Tem
He MeHee WUHTepec K caMofdesibHbiM yCTpPOHCTBaM He NCCAKaerT.
Moaromy asTop pewnn BHECTH W CBOM BKNana B 3Ty TeMy — npeAano-
XKUTb eu€ oQMH BapUaHT pa3paaHO-3apagHOro yCTponcTea.

PY M3rOTOBNEHMKU YCTPOWCTBA CTaBK-

nace 3apaqa [0opas’psxaTs Kaxosii
aKkKyMynaTop wHoMeuayansHo. M3secTtHo,
4TO Npu paspsaake batapen U3 nocnenoea-
TENLHO COBOMHEHHBIX aKKYMYNATOPOB OHM
BCE OTAAOT OAMHAKOBBIA TOK. [Tpu 3TOM,
ecCTecTBEHHO, "NNoxue” pa3paxawTcs
ObicTpee, a "xopowwue” — mMmenneHHee.
Korpa npw paspsgke cymmapHoe Hanps-
xeHue batapew napaet oo MUHWMAnNbHO
AONYCTUMOro 3Ha4YeHua, "nnoxue” akky-
MYNATOPbL! OKas3bIBAIOTCS NepepaspsikeH-
HBIMK, 2 "XopoLlKne” — HepopPa3PANKEHHBI-
mu. Mpuuém 3Ta pasHuua BO3pacTaeT C
KaxasiM uuknom "3apsaka — paspagka’.
Co BpemeHeM HanpskeHue Ha "nnoxux”
3fleMeHTax B KOHUE pa3spagkyu MoXeT

Aaxe W3MEeHUTb NoNapHocTe. B utore atn
3/1IeMEeHThI BEIXOAAT U3 CTPos 6e3 BO3MOoX-
HOCTW BoccTaHoBsnenns. Meton 60pebel ©
3TUM SIBNEHWEM — WHOMBWAYaNLHAA pa3-
pRAKa Kaxaoro akkymynatopa.

MaroToBue paspagHoe YyCTPONCTBO ANA
OOHOMO aKkyMynsiTopa, onucaHHoe B [1], n
HEMHOI0 YCOBEpLUEHCTBOBaB €ro, A B
LenoM OCTancs [OBONEH pe3ynstatamu
ero pabotsl. Ho Ha4Yas UM NONL30BATLCA,
NOHAN, 4YTO Pa3psxXaTh aKKyMynaAToOpbl NO
ovyepean o4veHb HeyaobHo W K ToMy ke
3aHMMaeT MHOro Bpemern. CyauTe camu.
MHorve npubopsl NUTAKOTCH OT TPEX-
YeTeIpEX akkymynatopoe. W paspaxare ux
no ouepeau 4OBONbHO YTOMUTENbHO, Belb
ANUTENLHOCTE 3TOr0 Npouecca MoxeT

HaxoouTeCA B npeaenax 0T HEeCKONbKWUX
MWUHYT 00 OEecATKOB MWHYT. Ha ato Bpems
NPUXOAWTCA OTCTaBnATL Apyrue pena,
nOTOMY 4TO MO OKOHYaHWW PaspPRAKK
OQHOr0 aKKymMynaTopa ero Heobxooumo
BbIHYTE W3 pas3pPsgHOro ycTpoilcTea, a
3aTrem BCTasuThk cnenylowmin. M tak ctonb-
KO pa3, CKONbKO NMEBTCH akKyMynAaTOpOB.

B uTore ctano noHATHO, 4TO Heobxoan-
MO yOenuTk BHUMaHue ynobctey nonb3o-
BaHus ycTponcteom. Benks ecnu yCcTpoi-
CTBOM NONb30BATLCS CAOXHO MW HEeYn0B-
HO, TO BONLLWMHCTBO NIOAER NepecTaHyT
CO BPEMEHEM MM MONb30BATLCA BOOOLLE.

WMcxops na nanoxenHoro, 6uino paspa-
6oTaHo aBTOMATMYECKOE pPaspAgHo-
3apAgHoe YCTPOWCTBO ANA YETLIPEX akKy-
MyNATOPOB, NpeanaraemMoe BHUMaHMIO
yutatenein. EcTecTBeHHO, ero MOXHO
W3roTOBUTE W ANA APYrOro YMCNa akkymy-
natopos. MNonb30BaTLCA UM O4EHb NPOCTO
W yno6Ho. [locTaTo4HO BCTaBWUTL B HErO OT
OOHOr0 00 4YeTLIPEX aKKyMynsaTopos,
BuIbpaTe NepekniuaTtenemM TOK 3apanku,
HaxaTb Ha kHonkwu “Myck” W 3aHATLCH
CBOMMW JEenamu, Nnoka He BKHUTCH
3eNEHbLIR CBETOAMOL, O3HAYAWMIA, 4TO
KaxAbli M3 BCTABNEHHbIX B pa3psagHO-
3apAgHOe YCTPOWCTBO akKyMynaTopos
MHAMBKMAYaNLHO paspsxed po 0,9...1 B, a
3aTem OHWM BCE BMECTe 3apaxanucb
HeoBX0AUMBIM TOKOM B TedeHue Heobxo-
OUMOTO BPEMEHMW.

YCTpOMCTBO COCTOMT M3 ABYX HE3aBu-
CUMBIX HacTeil — pas3pagHoro U 3apagHo-
ro ycrtpoicts. MoxHo cobpate TONbKO
paspsaHoe YyCTPOMCTBO M NMPOCTO Aopas-
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pAXaTH aKKYMYNATOPLI, 8 3aTeM BCTaBnATb
WX B MMEKLLeecs 3apsaHoe YCTPOWCTBO.
Ecnu xe coeamHuTe 06e 4acTu, Nony4uTcs
aBTOMATUYECKOE pa3paaHOo-3apagHoe
YCTPOWCTBO, KOTOPOE Camo paspaguT
BCTABNEHHbIE B HEro akKymynartopsol, a
3aTtem neperaer B pexuM ux 3apanku
YCTaHOBAEHHLIM TOKOM.

Mockonbky B npegnaraemom paspag-
HO-3apAAHOM YCTPOWCTBE BCE akKymynsa-
TOpbl COEAWHEHbI NOCNeaoBaTenbHo, B
cnyyae 3apapku MeHee Y4eTbIPEX akKymy-
NATOPOB, KOHTaKTbl WX Aepxarenei, B
KOTOPLIX aKKyMYNATOpbl OTCYTCTBYIOT,
HeoBxoaMMO 3amMKHYTE Mexay coboi. A
OCTaHOBWACA Ha BapwaHTe YCTAHOBKW B
HEeWCNonb3yembie Aepxartenn W3roTos-
NEHHLIX M3 OTCNYXWBLUMX CBOW CPOK 3ne-
MEHTOB NepemMbiHex.

YUTb Pas3pROHBIA TOK, YMEHbLUana conpo-
TuBneHwe peawuctopa R3, pacTér Hanps-
XEHWe NpekpalweHus paspsokn. YMeHb-
LWeHWeM conpoTusnenns peauctopos R1
1 R2 ymMeHblWWUTL NOPOr OTKMIOYEHUA, K
CoXaneHuio, HeBo3moxHo. MNoatomy B ka-
yectee VT1 nNpuUMeEHEH repmaHuessli
TpauaucTtop T4036, a conpoTueneHwe
peauctopa R3 ymeHbwewo ¢ 10 po
3,6 Om, uto no3sonuno AobuTtsca paspag-
Horo Toka ot 290 mMA (NpW HanpsXeHWK
akkymynatopa 1,2 B) no 220 mA (npu ero
HanpskeHun 0,95 B). HanpaxeHune 3a-
BEPLEHWA Pa3pAaKM YCTAaHOBNEHO pas-
Hbim 0,9 B.

CwrHansHas namna HL1 cnyxut uHom-
KaTOpOM COCTOSIHWS akKymynaTopa W
3aBeplieHns paspagku. MNoaknioymne akky-
mynaTop G1 1 Haxas Ha kHonky SB1, no

Cxema 3apsfiHOro YCTPOWCTBA C Tai-
MepoMm NpeacTasneHa Ha puc. 2. Noka He
3aBeplieHa pa3paaka BCEX aKKyMynsaTo-
poB, Ha 6asy TpaHaucTopa VT2 noctynaet
HanpaxeHwe ¢ doToamonos, Bnaropgaps
4emy OH OTKPHIT, a TpaHaucTtop VT3 3a-
kpeIT. Ha konnektope TpaHaucropa VI3
OeiCTBYeT HanpsikeHWe BbICOKOro Noru-
Yeckoro ypoBHA, nocTynawulee 4yepes
peaucTtop R7. 310 HanpaxeHwe nocrtyna-
et Ha Bxoawl R cuétumkos DD1 w DD2,
YOEpXKMBAA UX B HAYankHOM HYNesoM
COCTOSAHWUN.

370 Xe HanpaxeHue Yepes pesucTop
R8 v oo VD12 noctynaet Ha Gaay TpaH-
3uctopa VT4, otkpelieas ero. OTKpbIB-
WKWCh, 3TOT TPAH3UCTOP CoeauHAeT yn-
pasnalwmnii BxoA cTabunuaatopa Hanps-
xeHua DA1 ¢ obwwmm npoeogom. Mo-

e — L P—m R —— R —_— ——"——)
1 1]
]. o |
| AO[101A | XP2
= 2 3 ! 3
| (F=Y) | 2
i vows| | L 1
ct HL1
L 47wk x (S CMH- | XS1, XP1 ha !
168 6-3'20‘ K& VTo .| cs I
, 8//8 KT3156 qomx |
Tmsa
| 1//7 |
1 1]
T T T T T 6//6 =1
C2, HL2, SB2, R4-R6, VT3, VT4 l 5 s €6, R14, T2, U2, VD2, VT10 B
s ' N . |
[ g A% ]
L3, C3, HL3, S83, R7-R9, VTS, VT6 i X \3 ; C7, R15, T3, U3, VD3, VT11 ;
1 e I
4 1 ] 2 \2 [ '
g4 C4, HL4, SB4, R10-R12, VT7, VT8 ‘ i | ©8, R16, T4, U4, VD4, VT12 L
Puc. 1

MoXHO, KOHEYHO, NPUMEHUTL BMECTO
nepemMbldeK BbIKNKOYaTENKW, 3ambikalolme
KOHTaKThl AepXaTenei, HO 3TOT BapwaHT
KaxeTcAa MHe MmeHee GesonacHoiM ANK
akkymynatopoB. Kakum 6Gbl BHUMaATENb-
HbIM HKM BbiN YenoBek, OOBONLHO 4acTo
Oynetr BO3HMKaTL CUTyauus, Korga OH
cHavana BCTaBWUT akKyMYNATOPbLl W NULlb
3aTeM, CMoxXBaTWUBLIMWCL, PA3OMKHET Bbl-
knoyaTtenn. Takas aopaspsaka npuHeceT
Gonbwe Bpepaa, 4emM none3bl. Bnpouem,
npyY M3roTOBNEHWW YCTPONCTBA KaxAabli
MoxeT BblibpaTe BaApWaHT, KOTOPbLIA emy
NOKaXETCA NPeAnoYTUTENbHBIM.

Cxema paspaaHoOro ycTpoicTea C
Y3M0M OnpefeneHna OKOHYaHua paspag-
KW, COCTOALLEro U3 YeTbIPEX HE3aBUCHUMbIX
kaHanos, npeacrasneHa Ha pue. 1. 3a
OCHOBY B3ATO YCTPOWCTBO, ONMCAHHOE B
[1]. Tam xe noapobHO onMcaHbl MPUHLIKAN
ero paboTel U HanaxueaHue.

OCTaHOBNIOCb HA BHECEHHLIX M3MEHE-
HuAx. Peuyb noigét o6 ogHom kaHane,
BEpxHeMm no cxeme. B opuruHane TpaH3u-
ctop VT1 6bin kpemHuesbiM. Moatomy
AKKYMYNATOP Paspsxancs A0 HanpsKeHus
0,9...1 B Tonbko Npu pa3paaHOM TOKE He
6onee 80...90 mA, coBeplUeHHO HepocTa-
TOYHOM A5 COBPEMEHHLIX aKKYMYNSTOPOB
Bonbwoii émkocTt. MNpy NonbITke ysenn-

APKOCTWM CBEYEHWs 3TON Nammnbl MOXHO
CyauTb O TOM, HACKONBKO OH Henopasps-
xeH. MNpu Hanpsxexnun okono 0,9 B ceeve-
HWe ene 3ameTHO, a npu 1,2 B oHo ropas-
A0 Apye. Koraa no 3aaseplieHnn paspaoki
TpaHaucTop VT1 3akpoetcsd, namna HL1
noracHer.

Y3en onpeneneHus 3aeBeplueHns pas-
PAOKM COCTOUT M3 NUTAKLLEro usny4aio-
wuia amon ontpoHa U1, nossiwawowero
npeobpa3oBarens HanpPsAXeHUs Ha TpaH-
auctope VT9 n tpancdopmartope T1. Uay-
yeHue ontpoHa AO[101A nokasano, 47O
npv ToKe uanydawowero guopa 5 MA ero
¢oToauon BuipabaTbiBaeT HanpsxeHwe
0,4...0,5 B. lNpuyém 3TO HanpsxKeHue
NpakTU4eCcKW He 3aBUCUT OT MUTAKLEro
npeobpazosartent HaNPSXKEHWs, eCnn OHO
0,8 B v Buiwe.

BhipabaTteiBaemoe doTtoguogamm ont-
POHOB HaMpAXeHWe B PACCMOTPEHHOM
HUXEe YCTPOoWCcTBe 3apAfku OTKpbiBaeT
repmMaHueBslid TpaHauctop. Bnaropaps
TakoMy pexumy paboTel ONTPOHOB Y3nbl
onpeaeneHua OKOHYaHWA pPaspsgkn He
HYXO3KTCA B HanaxueaHun — ux ¢oTo-
avoasl ByayT BuipabaTteiBaTe HANPAXEHWE
Aaxe npu MHUHUMANBHOM HanpaxeHun Ha
akkymynatopax, noka Bce paspagHbie
A4EAKW HE BLIKIIOYATCH.

atoMmy cTabunuaaTtop 3akpeIT, TOka 3a-
PALOKW HEeT.

Talimep 3apsakn BbINONHEH Ha TPEéx
[BOWYHbIX CYETYMKAX, COEAWHEHHbIX NO-
cnepoBaTtensHo. Ha pesnctopax R1—R3 m
avopax VD1—VD3 BeinonHeH y3en, $op-
MUPYIOWWIA NPAMOYrONibHBIE UMNYSILCH C
nepuonom cnepoeadus 0,02 ¢, noctynaio-
wme Ha 6aay TpanaucTopa VT 1. C ero kon-
nekTopa MMNynbChbl C aMnAnTYAON, Npak-
TUYECKM PABHOW HANPSXEHWIO NUTaHWA,
noctynaioT Ha Bxon CP cuétumka DD1.1.
Ero sbixon 2° coeauwHéH ¢ Bxomom CP
cuétymka DD1.2, seixon 2° koToporo, B
CBOIO ouvepenb, COeAMHEH Cc Bxogom C
cyétymka DD2. B peaynetaTte Tpu CHETUA-
Ka 06beguHeHbl B OfWH C KO3 DULIMEHTOM
nepecyéta 4194304,

Mocne paspsgkn BCEX akkymynstopos
TpaHauctop VT2 3akpoertcs, a VT3
oTkpoeTcs. Ha exopax R cuétumkos DD1 w
DD2 6ynet ycTaHOBAEH HWM3KWMIA YPOBEHb
HanpspKeHWs, paspewanwmin nx padoTy.
Mpu aTom 3akpoetcs u TpaHaucTop VT4,
yTo BKNOYAT ctabunuaatop DA1. Yepes
AKKYMYNATOPLI MOTEYET 3afaHHbIN nepe-
knioyaTenem SA2 Tok.

Ha tpaHauncrope VT7 BbINONHEH AATHUK
3apAOHOro Toka — MPW Hanu4yMM 3TOro
TOKa NafieHUe HanpsKeHWA Ha BKIOYEH-



HbiX B Uenb 3apagku peauctopax R16,
R17, R19 otkpoer atoT TpaHauctop. MNpwu
atoMm ceetoauon HL3 B uenw ero konnek-
Topa CTaHeT mMuraTe C 4acTOTOW OKONo
1,6 My, nockonsky katoa ceetToguona co-
eauHEH ¢ 0BLWMM NPOBOAOM Hepes TpaH-
auctop VT6, Ha Gasy kOTOPOro C BblXO-
na 2° cydtyuka DD1.2 noctynaiot um-
NyNbChl C TAKOW YacTOTOWN.

YnpowaTts cxemy, yaanss TpaH3ucTop
VT7 v coegunnas peauctop R18 Henocpea-
CTBEHHO C BbIXOAOM cTabunuaartopa DA,
He cTouT. B aTtom cnyyae ceetoamog HL3
6ypeT Mmurate Aaxe B OTCYTCTBME 3apsan-
HOrO TOKa BCNEOCTBUE HApYLUEHWA KOH-
TakTa B LUENW aKKyMYyNATOPOB.

Ha puopgax VD8—VD11 u peauctope
R13 BoinonHeH gewwndpaTop, Ha BbIXOae
KOTOPOro BLICOKWUIA YPOBEHb HanpaXeHWs

WX B HaYansHoe cocTtosHue. MNocne 3apan-
k1 koHgeHcaTtopa C5 yepes peauctop R9
TpaHaucTop VT3 OTKPOETCA W YCTAHOBUT
Ha Bxonax R CYETYMKOB HW3KWA YPOBEHb
HanpPsXeHWs, paspeLuanLumii ux padborTy.
Ecnu BypeT peweHo ANA Hadana co-
BpaTe NPOCTO paspaaHoe YCTPOWCTEO ANA
HECKONbKWUX aKKyMYyNATOPOB (NeBas 4acTb
CXeMbl Ha puc. 1), pekoMeHaylo BCE-Taku
3aN0XWTb B €ro KOHCTPYKUMIO pa3bem XS,
yToBEl B gansHenwemM MOXHO Bbino npe-
BPAaTUTL €ro B NOMNHOE Pa3paaHo-3apaaHoe
yCTpOMCTBO. ECnu xe pelweHo cpasy co-
6upaTs YCTPOWCTBO NONHOCTLIO, TO pPasb-
émbl XS1 1 XP1 MOXHO MCKNIOYUTB, CAENaB
CoefuHeHna Mexay yanamu paspagku u
KOHTPONA €€ OKOHYaHWA HEPa3PbIBHLIMU.
Tpansuctopel [T403 Moryt umeTb
nobble BYKBEHHBIE MHAEKCHI. BMECTO HMxX

DA1 LM31

matopa T1, u TennooTeona ans crabunu-
3atopa DA1. H paccuuTbiBan 310 YCTPONA-
CTBO HA OQHOBPEMEHHYIO 3apAdKy 4eTbl-
PEX  aKKyMynaATOpPOB  MakcumalbHbIM
3apAaHLIM TokoM 220 MA, NoaTomMy npu-
MeHun TpaHchopmaTop C HanpaXeHuem
Ha BTOpMYHON 0bmoTke 10...11 B npu Toke
Harpyakm 0,5 A.

BuinpamutensHblin moct RC207 MoxHO
3amennTb Ha KU402 nnu KLI405 ¢ niobeimMu
uHpekcamu nnbo cobpate MOCT U3 YeTbl-
PEX OOMHOYHBIX OWMOOOE C AOMYCTUMBIM
BLINPAMNEHHBIM TOKOM He MmeHee 500 mA
v oDpaTHbIM HaNPAXEeHWEM HEe MeHee
50 B. Hanpumep, u3 guopoe 1N4007,
KOTOpLIE TOXE MOXHO BbiNaaTbk M3 HEUC-
npasHoro 6annacta KNN. Tpebosarue no
[ONYyCTUMOMY MNPAMOMY TOKY HE MeHee
0,5 AnpegbaenseTca u k guogy VD15, Mo-

T

VT7 KT203A
3 anz .
_ Kebs. 16 ﬁma JR17[||R1e ¥,
DD1, DD2 T 7.5
VD5 VD6 VD7
o RC207 KN5226 | KO5226 sa2 |43smar | [/]R20
3 I £t = 55 MA" /| 560
& A1 . co 220 WA”
200wk x==, 53 == C4
T 8 TTGOH =100 4
oD" DD?
; VT4
HL1 BL-L502UBC "Cers" R7 1k RB75k KT3156
i =] ¥ 14007
@/’ R51k
< >
= ! R12 10k
DD1 KS61ME10 =1
VD1 vD4 [/ R6
¥rasozs ¢ Yrasazs|7|20« DD1 vbsKgpe | R
1000 9
f SN e Jpvos %5225 @315 [;]FHB
K
5 " Jil D10 %5225
VD11 KI15226 K i M s
DD12 <
7)BL-L502PGC @Z BL-L502URC
VT 1 o2 D2 K561/ET6 LoD2FY L ¥
CNICTZ| 2 ToTog 3apﬂ£llca
KT31se | Lafcp 10} ¢ [crof 27 121 XP1
o — 29 14 2 3
7 i 11 20153
Z 2 R 2iafa_4 VTS VT 2
KT3156 KT3156
1
i s
vz | L8,
R9 Mn3s SB
51k T ! VT3
—=8d E lf )|<'r3155
Puc. 2

noseuTCA cnycTa 14 yacoe nocne Ha4ana
3apsakn akkymynatopos. B pesynerate
vepes anon VD4 n peauctop R4 notedyéer
TOK, KOTOpbIA OTKpoOeT Tpanauctop VT1,
npekpaTue 3TUM NOCTYMNEHWE CHETHBIX
umnynecoe Ha exoa CP cuétymnka DD1.1 n
OCTaHOBMB AaNbHENLWMiA CHET.

3TOT e BbICOKWIA YPOBEHb Yepes pe-
auctop R10 v anon VD13 noctynuT Ha
6aay TpaHaucTopa VT4, OTKpLIB ro 1 npe-
peas 3Tum paboty ctabunuzatopa DAI1.
Tok 3apagku npekpatuTca. TpaH3ucTop
VT7 3akpoeTtcs, ceetoamon HL3 noracxerT.
OpHako OTKpbIBWKWACA Tpan3ucTop VTS5
BKNOYUT ceeToauon HL2, curHanuaupyio-
LWMiA 0 3aBepLUEHUM 3apAaKN.

Ponb koHpeHcatopa C5 — ycrtaHoBka
CYETYMKOB B HaYankHOE COCTOSHME Npu
BKMIOYEHUN NnTaHnsa, MocKoNbKY B MOMEHT
BKJIIO4YEHWUA 3TOT KOHOEHCATOP PaspsXeH,
TpaHaucTop VT3 3akpoiT. MO3TOMY Ha BXO-
nax R cHETYMKOB NPUCYTCTBYET Hanpsxe-
HWE BLICOKOTO YPOBHS, yCTaHasnuBaloLLee

MOXHO NPUMEHWTbL TpaHaucTopsl [T402,
Takxke c nwobbim uHgekcom. lMNoacTtpo-
€4Hble Pe31CTOPLI, KOHEYHO, NyHle npu-
MEHWUTb MHoroobopoTHeie CM5-2 wuau
Cn5-14. TpanaucTtopsl KT3126 ponyc-
KaeTca 3aMeHUTb NOBLIMU ManoOMOLHLI-
MW KPEMHWEBbLIMW CTPYKTYpPbl N-p-n,
Hanpumep KT3156.

Ina tpaHcdopmaTtopoe T1—T4 nopoi-
oyt depputoesie konsua nboro pasme-
pa, nuWwe Bbl HA HUX YMECTUANCE NO ABE
o6moTku n3 20 enTkos nposoga MN3AJ gua-
meTpom 0,15...0,23 mm. Konbua MOXHO
B3fiTb, HANPUMEP, U3 HeucnpasHoro 6an-
nacta KJIJ1. Ecnn npeobpazoeartens He
3apaboTan, NOMeHsnTe MECTaMK BbIBOALI
OfHOR N3 0BMOTOK.

Mepepn HaYyanom W3roToBNEHWA 3apan-
HOro YCTPOWCTBA C TAAMEpOoM Mo Cxeme,
u306paxeHHoi Ha puc. 2, HeobxoaumMo
ONpeaenuTbes, Kakoi MakCUManbHbIid TOK
3apsaKn OHo nomkHo obecneyuBarts. OT
3TOro 3aBWMCAT NapaMmeTpbl U TpaHchop-

aToMmy 3geck yctanoened awon 1N4007,
KOTOPbLIA MOXHO 3amMeHWTb NobbiM K13
cepun K[226. OcrtankHbie avoasl —
nobble KPEMHUEBLIE MANOMOLLIHLIE.

Mockoneky HanpsxexHwe, Boipabarsbi-
saemMoe ¢ oToaMoaamMu ONTPOHOB, He npe-
sbiwaeTt 0,5 B, TpaHauctop VT2 ponxeH
6eiTh 06A3aTENLHO repMmaHuessim MMN35—
MM38. K ocTanbHbiM TPaH3UCTOPaM He
npeavaBnaeTcA HWKakux ocobeix Tpebo-
BaHWIA, KPOME AOMNYCTUMOr0o HanpsixeHus
He MeHee 15 B, noatoMy oHW MoryT BbiTb
MOBLIMKU  ManoMOLLHBIMW COOTBETCTBYIO-
LWEN CTPYKTYPbI.

MMNOpTHEIA MHTerpansHelh ctabunu-
3atop HanpsaxeHua LM317T MoxHo 3ame-
HWUTb OTevecTBeHHbIM K142EH12A. OH yc-
TAHOBNEH HA TENNOOTBOA4 C MNAOLWAALI
noBepxHocTW paccewsanna 50...100 cm?.
Ha kaxpelii BaTT paccensaemoin ctabunu-
3aTOPOM MoLHOCTY HeobxoguMo MMETb
15...20 cM® NOBEPXHOCTM paccenBaHus
TennooTeoaa.
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Yucno nonoxeHwin nepeknYarens
SA2 3aBuMcuT OT 4ucna 3HAYEHWIA Toka
3apaaKy, KOTOPLIE OH AOMKEH yCTaHaBIM-
BaTb. 3T0 HeOGXOAMMO PEeWwnTL Nepea 13-
roTOBAEHWEM NpeanaraemMoro ycTponcTea
B 3aBUCMMOCTH OT MMEIOLLIMXCA aKKyMyns-
TOpoB. Hanpumep, y MEHA HaxoOaTcA B
aKCNAyaTaumm akkyMynsTopbl EMKOCTLIO
550 mA-4, 1350 mA-4 1 2200 mA-4. MNoaTo-
My B ka4ecTee SA2 A NpUMEHWN TPEXNO3N-
LMOHHbLIA NepekniovaTtens co cpeaHum
HeWTpansLHbIM nonoxeHuem. B atom nono-
KEHUWU NOABUMXKHBIA KOHTaKT nepeknioya-
TenAa He COEOMHEH HW C OOHWM W3 HENo-
OBWXHBIX, U 3apAaHbLIA Tok 55 MA 3apaéT
pe3ucTop R16. B BepxHemM no cxeme nono-
KEHWW napannensHo pesuctopy R16 noa-
KNoYEH peaucTop R17, 3apaaHelil Tok pa-
BeH 130 mMA. B HuxXHEM NONOXEHUW nepe-
knoNaTena napannensHo pesuctopy R16
nogknioyéH pesuctop R19, 3apagHelil Tok
paeeH 220 MA.

Ceetoguop HL1 CUHErO CBEMEHWA CUr-
HanNU3upyeT O BKAIOYEHWU YCTPOWCTEA B
ceTe. CeeTogmon HL3 kpacHoro ceeveHns
B MPOUECCE 3apAaKM akKyMynaTOpPOB MU-
raeT. Bxnoyenue ceetoguona HL2 sené-
HOMO CBEYEHWsI NOKa3blBaeT, YTO Bpems
3apsaaKK UCTEKNO M OHa npekpaweHa. Mpu
3TOM, ecTecTBeHHOo, ceetoauon HL3 rac-
HeT.

HanaxweaHwe ycTpoWcTBa Ha4HWUTE C
paspagHeix aveek. [ns atoro Heobxoau-
Mbl MCTOMHWMK NNABHO PETYNMPYEMOTO
HanpsikeHusa 0,8...1,5 B 1 BKNOYEHHDLIA
nocnegoBaTenbHo € HUM MUANMamnep-
MeTp. YCTaHOBWTE HanpsXeHue UCTOYHMU-
ka 1,2 B v nogknioyMTe ero K Hanaxueae-
MO f4eilke BMECTO akkymynatopa. Ecnun
3TO BepxHAA Mo cxeme puc. 1 a4eika, To
nocne Haxatus Ha kHonky SB1 ponxna
BKMOYMTECA namna HL1, a muwnnuamnep-
METP NoKasaTb TOK paspsaaky akkyMynaTo-
pa.
XKenartensHo NpoBeEpPUTL, HAXOAWUTCA SN
TpaHaucTop VT1 B pexume HacbilLeHWa,
W3MEpPMB BONBTMETPOM  HanpaxeHue
MEXAY €ero KONnekTopom WM 3MUTTEepOoM.
OHo ponxHo ObiTe He BGonee 0,15 B. Ecnun
Heobxoaumo, nopbopkon peauctopa Ri
ycTaHoBUTE Heobxoaumblie nokasaHua
BONLTMETPA. YMEHbLUMB HanpaMeHne nc-
TOYHWMKA [0 Xenaemoro nopora oTknye-
HWS, BpalWeEHWEM ABMXKKA NOACTPOEYHOro
pesucTtopa R2 gobeiTtecs, 4TobbI paspaa-
Has A4elika BbIKNIOYMNACH.

Nopbopkoi peauctopa R3 MOXHO Kop-
PeKTUPOBaTL TOK Paspafku akkymynaTo-
pa. He 3abeiaiiTe, 4to namna HL1 u y3en
onpegaeneHus OKOHYaHWUA Paspaakuy Takxe
noTpednaloT TOK OT PaspsxaemMoro akky-
Mynatopa (cooTeBetcTeeHHo 5...10 MA ©
15...17 mA).

Hanague paspagHylo Aa4eiky, nepexo-
AMM K NPOBEPKe COOTBETCTBYIOWEro e
yana onpegeneHns OKOHY4aHWA Pa3pAaKM.
Heobxooumo ybeauTecs, 4TO 3TOT ya3en
paboTtaeT gaxe npw Hanpsaxenun 0,9 B —
MUHUMANLHOM NS Pa3PAXaAEMOro aKKy-
MynaTopa.

HanaxwveaHue 3apsagHOro ycTpoicTea
¢ TailMmepom 3akno4aeTtcs B noabopke
peaucTtopoe R16, R17 u R19 ana nonyye-
HUA HeOBXOOMMbIX TOKOB 3apAaku U pac-
YETe BblOAEPXKW Tarmepa. PexomeHpgyro
NPUOEPXUBATLCA PeKOMeHAaunia npo-
WM3BOAUTENA akKymynaTopoB. Ha kaxpom
aKKYMYNATOPE HanucaHo, Kakum TOKOM W
Kak OoAro ero cnegyet 3apsxarts. Kak

NPaenno, TOK 3apsaku YMCNEHHO paseH
0,1 éMKoCTM akkymynaTopa, nNpu 3TOM
3apagka gomkHa anutecst 14...16 4acos.

ConpoTtuenenue peauctopa R16 pac-
cumnTaiite no dpopmyne

5
Ri6= L '
aap min
rae lyap mn — HaUMEHbLUEE U3 TPEX 3HAYe-

Hue Toka 3apanku. Popmyna ana pacuyérta
ocTansHbIX peaucTtopos (R17 n R19):

. L

I':!ap = E.saf.a min
roe lyu, — TOK 3apaakyu Npu NOAKNIOHEHUN
paccuynTeIBAEMOro pesucTopa napan-
nenbHo R16.

AnuTeneHOCTE BBIAEPXKKM Talmepa
paccuuTaHa no MeToauke, ONMCaHHOW B
cTaTee [2], — YMHOXEeHWeM nepuoaa cne-
nosaHua MMNynecoe Ha exoae C cyéTymka
DD2 (0,02x256=5,12 c¢) Ha cymmy "Becos”
BbIXOQO0B 3TOr0 CYETHMKA, K KOTOPLIM Noa-
KMoYeHsl auoas VD8—VD11: |

5,12><[27 +2% 20+ 2‘3)=

=512x(128 + 512 + 1024 + 8192) =
=512x9856 =50462.72c =144y 1mun 2,72 C. |
Heckonbko cnoB o060  ynpoweHwu |

ycTpoicTtea. TpaHauctop VT6 BmecTte c |
peaucTopoM R12 MOXHO WMCKNIOYMATL M3

HEero, coefvHUB katon ceetogmona HL3 ¢ | |

obwmm npoeoaom. Ho nocne aToro B npo-
uecce 3apsgky akkymynsatopa ceetoanon
HL3 ctaHeT cBeTUTLCH, He muras. MoxHo
MCKMIOUMTL 1 TpaHauctop VTS5 emecte |:|
peauctopamu R11, R15, auogom VD14 1
ceetoguonom HL2, Torpa o6 okoHYaHum
3apaaku Bynet cBuaeTensCTBOBaTh NULWE |
BblKNOYEeHWe ceeToamona HL3. '

Mpu NnponagaHuK HanpsXeHus B CeTn
UMNYNLCEI, NocTynawme Ha exon C cHeT-
yuka DD1.1, Takxe npekpartarca. Ecnw, |
04HaKO, 3apAXalTcA TPU WU YeTeipe
akkymynaTopa, NUTaHue Ha CHETHMKM NPOo- |
AOAXAT NOCTynaTh Yepes avoa VD7, u oHo
ByneT [OCTATOMHBIM ONS  COXpaHeHus
COCTOAHMA CHETYMKOB, OOCTUIHYTOrO K|
MOMEHTY nponagaHva HanpaxXeHWs B|
cetn. MMocne B0306HOBNEHUA noOAAYM
3TOro HanpAXeHua 3apsagka akkymynaTo- |
poB npogonxutca. Ecnu xe 3apaxanucs |
OAMH-ABA aKKYMYNATOpa, HanpsixXeHus |
KOTOPbIX HEOOCTATOYHO ANA COXpaHeHus
COCTOAHWA CHETYMKOB, TO NPW BOCCTaHOB-
NEHWW CETEBOr0 NUTAHWA CHETYNKW HAYHYT
OTCHET BPEMEHMW 3apAaKuM ¢ Hyns. 37O
MOXET MNPUBECTW K nepesapaike yxe
4YaCTUYHO 3aPAXKEHHBIX aKKYMYNAaTOPOB.

Y1066 M36aBUTLCS OT ATOW ONACHOCTH,
HYXHO, OTKno4ne aHon avwoga VD7 ot uc-
TOYHWMKA 3apPAAHOTO TOKA W 3apsKaembix
aKKyMYNATOPOB, NOAATH Ha HEro Hanpsaxe-
Hue +4,5...9 B o1 pesepsroi batapeu. No-
Ka HanpsxeHwe nuTaHusa nocTynaeTt Ha
mukpocxemsl DD1 v DD2 yepes auog VD6
oT BuinpsMmuTens, awon VD7 3akpbiT w
aHeprua pesepsHoi Batapew He pacxony-
erTce.

NUTEPATYPA

1. Cyunnckmia A. MpocToe ycTpoRcTBO pas-
pRaku akkymynatopa. — Pagwo, 2012, Ne 2,
c. 44,

2. MeguHckuin J1. MMpocToe 3KOHOMWYHOE
pene epemern. — Paamo, 1988, Ne 1, c. 40—43.

O'rnaxuaa'rb YCTPOWCTBO HA MUKPO-

KOHTpONNepe 3HaunTenbHo yanobHee,
ecnu B HEM eCcTb CBETOAMOAHLIA Uundpo-
BOW uMHankatop. OgHaKko BO MHOTMX cChy-
Yyasx Takoil MHOWKATOP He NpeaycMOTPeH,
nockoneky He TpebyeTcs ANA HOpMank-
HOW 3kcnnyaTaumm yctpoicrea. B Takom
cny4yae MOXHO BOCNONb30BaTbCA BO3-
MOXHOCTbIO BDEMEHHO Ha Nepuog oTnaa-
KM NOAKMOYWUTE WHAMKATODP K OBLIYHO
MMEIOLEeMYCA Ha nnaTte pa3bémy npo-
rpaMMUpoBaHMa  MWKPOKOHTpONnepa,
ocobeHHO ecnn ero BeIBOAbLI NPOrpaMmu-
POBaHUA HE WUCNONL30BaHbI ONA OPYrux
uenei.

370 MOXHO caenaTtk, He OTKMo4ad
nporpaMmmMmaTtop OT MWKpOKOHTponnepa
nocne Kaxporo uvkna nporpamMmmMupoBa-

| HuA. Ons aToro HeobxoAMMO U3roTOBUTh

pasBeTBUTENb, CXEeMa KOTOpOro usobpa-
KeHa Ha pmc. 1.

K paswémy XP1 passertButens nog-
KNo4aT nporpammarop. PaswémM XS1,
BbIHECEHHBIW Ha OTpe3ke Nnockoro kabe-
N9, NOAKNIHYAIOT K Pa3kEMY NporpaMmmm-
pOBaHWUA MUKPOKOHTPONEPHOrO YCTPON-
ctBa. OAHOMMEHHLIE BLIBOALI Pa3bLEMOB
XP1 1 XS1 coeauHensl mexay coboii, 3a
ucknioyernem esisoaos 2 (+5 B). Curna-
nel MOSI, SCK v MISO BhiBeaeHb! ewe u
Ha pa3bém XP2 yepes WWHHLIA dopmu-
poBatens 74HC244N (DD1). Heucnonk-
3yemble Bxoabl D4—D7 310 MUKpOCXE-
Mbl COeaMHEHbl ¢ 0bwuM nposoaom. Ha
exon E2 nopaHo HanpaxeHwe BbICOKOro
NOrM4ECKOro YPOBHA, 4TO MNepeBoauT
HEWCNONb3YyeMble BLIXOAbl HWXHEN Mo
CXEME NONOBUHBLI MUKPOCXEMbI B BLICOKO-
MMMNenaHcHoe COoCTOfHWE W npeagoTepa-
LAEeT HEXEeNAaTeNbHLIE NOCNEACTBUA CNYy-
YaiiHbIX 3aMblKaHWi1 3TUX BLIBOAOE C OpYy-
rMmMu.

Pa3eeTBuTENL NO3BONAET BLIBOAWUTH
MHPOPMALMIO HA NOAKMTIOYEHHBIR K padb-
émy XP2 moaynt mMHAMKatopa kak npu
COeAuHEHHOM C pa3dseémom XP1 passert-
BUTENA NporpaMmartope, Tak u 6es Hero.
WuHHBIA dopmupoeaTens DD1, kak wn

| MOAyNb MHOMKATOPA, NMTaeTcA Hanpaxe-

Huem +5 B ot passémos XP1 unu XS
yepes ToT 13 auopnoe VD1 wnm VD2, Ha
aHoAe KOTOPOro HanpaXeHue Beile.

Cxema mMoayns CBETOAWOAHOrO MHAW-
kaTopa naobpaxeHa Ha puc. 2. Ero pass-
ém XP1 coeaunHaloT kabenem ¢ pasbLeMom
XP2 passeTteuTtens. Moayns BbINOMHEH Ha
6aze cpeuroebix peructpoes 74HC595N
(DD1—DD3) » ceMuaneMeHTHbIX OAHO-
paspAgHbiX CEETOAMOOHBLIX MHAWMKATOPOB
¢ obwmummn adHopamu TOS-5161BMB-N
(HG1—HG3) nnu ux aHanoros ¢ BLICOTOM
undp ao 40 mm.

Ecnu HeoBXxoanMMo 3aMeHUTb UX MHOMW-
KaTopamu c 0BLLMMK KaToaamm, TO BbIBO-
bl 3TUX KATOAO0B HYXHO COEQMHUTE HE C
Luenbio nuTanus +5 B, a ¢ obwmm nposo-
OOM W B AEMOHCTPaUWOHHON Nporpamme
test.asm, TEKCT KOTOPOM NpuBeaéH B Tab-
nuue, NPoOMHBEPTMPOBaTL KOAb! B Maccu-
se cifra[16].

ANnAa cBA3KW ¢ pUCNNErHBIM MOayNem B
3TOWM NporpaMme NPUMEHEH Mporpamm-
HblW MHTepdeic SPl. 3apeicTeoBaTth
MMEIOWMIACA BO MHOMMX MWUKPOKOHTPON-
nepax annapartHbeliil koHTponnep SPI He
yoanocb, NOCKONbKY ero nuHusa SS Ha
pa3bEm NPorpaMMupoBaHns He BhiBeae-
Ha, a UICNoNbL30BaTL BMECTO Heé cBobon-
HyO nuHKMo MISO He nony4aeTcs.



NMopknwyeHume uMppoBOro HAMKaTopa
K MukpokoHtponnepy ATMEL
yepe3 pa3bEéM nporpaMmmMmumpoBaHud

C. CBEYUXMUH, r. KpacHospck

#define F_cPu 8000000uL void wrsPI(unsigned char data) void wrHex(unsigned char chislo)
{PORTB &= ~(1<<PB4); // -\_ {unsigned char
#include <avr/io.h> unsigned char 1i; tl chislo/16,
#include <util/delay.h> for(i 0; i < 8; i++) t2 = (chislo 16) ;
{if (data & 0b10000000) wrsPI(0);
unsigned char cifra[l6] PORTE |= (1 PB3); wrsPI(cifra[t2]);
{ob00111111, // O Else PORTB &= ~(1 << PB3); wrsPI(cifra[tl]);
0b00000110, 1 data = data << 1; }
0b01011011, // 2 PORTB |= (l<< PB5);
0b01001111, 3 delay_us(5); int main(void)
0b01100110, 4 PORTB &= ~(l<< PBS); {DDRB | =(1<<PB3) | (1<<PB5) | (1<<PB4);
0b01101101, 5 } PORTB |= (1l<<PB4);
0b01111101, // 6 PORTB |= (1<<PB4);
oboo0OOO11L, // 7 } unsigned char ¢ 0;
obO1111111, // 8
0b01101111, // 9 void wrchislo(unsigned int chislo) while(1)
ob01110111, // A {unsigned char {
0b01111100, // b tl = chislo/100, // wrchislo(c);// moxHo sebpatb
0b00111001, // C t2 = (chislo % 100)/10, wrHex(c); // mobyo GyHKUKMA
ob0O1011110, // d t3 = chislo % 10; C++;
0b01111001, // ¢ wrsPI(cifralt3]); _delay_ms (1000);
0b01110001  // F wrsPI(cifral[t2]); }
ks wrsPI(cifraftl]); return 0:
} }
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Mporpamma test.asm MOXET CAyXWTb  KOHTponnepa me- 5 5 9 ¢ ‘
3aroToBkoi paboyeit nporpammel. B Heir  Hee 500 Gairt. 130 6 86— roa 9Yg
dyHkums wrSPl opranuayeTt nporpamm- Pa3seTBuTens 7 L S+—3pp
HbIl MHTepdeliic SPI ans obmeHa MHGOpP- W AWCNNENHbIRA Puc. 2
mMauweil ¢ WHOAWMKATOPHBIM MOAYNEeM. MOAYNb BbINOA- ®
®yHkuma wrChislo BbiBoAWT Ha TpExpa3- HEHbl Ha Maker-
PAOHBLIA MHAMKATOP AECATMYHbLIE YUCNa OT  HbIX Nnatax Ha-
0 no 999. ®dyHkuma wrHex BLIBOAWT HA  BECHbIM MOHTaXOM. KOMMNEKC npoBepeH = STt
Or pegakymmn Tekcr nporpamMmit
unaukatopsl HG1 v HG2 wectHaguare- B pabote ¢ nporpammaropom AVRISP MKIL o5 o0 0 aapecy  hittp:)

pudHbie yuena 00 ago FF Muagukatop HG3
npu 3ToM He AercTeyeT. 3Ta nporpammMa
3aHMMaeT B NamsaTK NporpaMmm MMKpPO-

(http://chip-nn.ru/doc/atmel/
atavrisp2/ATAVRISP2_user_guide_rus.
pdf).

ftp.radio.ru/pub/2018/11 /test.zip Ha Ha-

wem FTP-cepeepe
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NU3mepeHue YyBCTBUTEJIbHOCTMH
3N1IeKTPOMAarHUTHOro
3BYyKOCHUMartens

ANS 35eKTporutapsl
n. CEHKOTKWH, r. Fnasos, Yamyptusa

B crarbe npuBeneHsl NPakTUYecKue npuMeps! onpegenesns 4ys-
CTBUTENLHOCTH HEKOTOPbIX MPOMbILEHHbIX MOAenei MarHUTHbIX
3BYKOCHUMATENEH Npu pas3nnyHoi Harpy3ske. Wamepenus xapakre-
PUCTUK 3neKTpomarHutHeix 3C, Mcrnonb30BaHHbIX B 3TOK pabore,
nony4YeHsl Mo Metohauke M gopmynam, ony6nuKOBaHHBIM paHee
asTopom ("Paguo”, 2018, Ne 6, c. 30, 31).

L [ YBCTBUTENBHOCTH 3NEKTPOMAarHMTHOroO

aeykocHumarens (3C) — ogHa u3 Bax-
HbIX €rg xapakTepucTuk. HekoTopble
caiitel, npeanarawowme 3C, wHoroa yka-
3bIBAOT YYBCTBUTENLHOCTD, BbIPaXan eé B
munaneonsTax [1]. 3a UCXOAHYI0 METOAM-
KY WM3MepeHWs asTop MpuHAN cnocob
W3MEPEHUSA YYBCTBUTENLHOCTW TUTap B

Ta6bnuua 1
3eykocHumarenu|R, kOm|L, MH|C, n® Rny
KOm
Bepxvui Z-V165 | 129 |504| 56 |1013
Cpegonui 2-V165 | 58 1,85 191 | 256
HwxHwi Z-V165 | 1455 | 58 | 45 (1013
BS-01 N BK 55 34 | 182 | 582

CCCP [2]. HanpsaxeHne onpenenseTcs Ha
mariutHom 3C ruTapel Kak cpepHee
3HaveHue no 15—20 wunkam kaxaoin ot-
KPLITOW CTPYHbI NPWU CPEAHEM NONOXEHUN
perynatopa TembBpa W MakcumanbHOW
rPOMKOCTM Ha rutape v A0MXHO OblTb He
meHee 15 MB npu conpoTtuBneHun Ha-
rpysku 47 kOm [2]. B pabote [3] Takxe
ONUCaHo W3MEPEHWE YYBCTBUTENBHOCTU
3C ¢ ucnonb3oBaHWEM BCErO OAHOW CTPY-
Hbl (OTKpbLITas TPETLA CTPYHA — HOTa Cosb
C 4actoTtoit 196 ly). YyBCTBUTENBHOCTL
paccyMTaHa Kak cpegHee no Aecaty Mak-
CUManbHbLIM WMNKam, Ho Harpy3ska 3C He
yKasaHa.

M3amepeHns npoeeaeHbl N0 MeToauke,
W3NoXeHHoW B [2], HAa 3anekTporuTtape
Zombie-V165. MMpy MaMepeHusax peryns-
TOPbLl FPOMKOCTM K Tembpa Owinn non-
HOCTbIO MCKMIOYEHbI. Ha 3ToR 3nekTporu-
Tape ycrtaHoBneHsl Tpu naccueHbix 3C:
HwxHWiA (bridge) — xambakep*®, cpeanui
(mid) — cuHrn, BepxHui (neck) — xamba-
kep. O6a xambakepa — OOHOKaTYyLWEeYHbIe
(nea BuiBoga). Komnnekt cTpyH 10/46 —
HEeW3BECTHOro M3roToBuTens, cnaboro
HaTAXEHWA.

*CuHrn n xambakep — BapuaHThbl KOHCTDYK-
U MarsnTHelx 3C, COCTORWMX COOTBETCTBEH-
HO M3 OOHOW UK [BYX KaTYWEK C MarHuTonpo-
BO4OM. [IpUMeEHEHNE ABYX KaTyleK 8 xambake-
pPe WM OOHOW KATYWKW C PasHONOIAPHLIMKN
AoMocamMy MarHuTonposo4a nNo3soader noda-
BUTb MarHuTHble HaBoakn W oboratuts 3Byva-
HMe.

Takxe u3MmepeHa YyYBCTBUTENbHOCTb
Hegopororo 3C BS-01 N BK c¢wupmsl
Belcat Co.,Ltd (nanee no Ttekcty benkar),
nccnenoBaHHoro B pabote [4].

MNapameTpsl TpEx 3C, U3MepeHHble No
meToauke [4], cBenensl B Tabn. 1. Tam xe
npeacrtaenexsl napameTpel 3C Benkar.

Mutapa Zombie-V165 umeet 24 napa,
meH3ypa — 648 mm. MuHMMansHas 4acTo-
Ta ocHOBHOro ToHa — 82,41 Ny (oTkpbiTas
WwecTas CTpyHa), MakcumansHas 4acTtota
OCHOBHOro TtoHa — 1318,51 'y (nepsas
cTpyHa, 24-it nap) [4].

AMNNUTYAHO-4aCTOTHAA XapakTepuc-
Tuka maruHutHoro 3C B pexume npuéma
CWUrHanoe ¢ gartyuka [4] onpenensieTca no
dopmyne

K, = ] (1)

o 2 2’
J|E4n?f2LC—[1+: )] +ﬁ2rerC}+ 2;"-}

H H

PesoHaHcHasg wactorta f,, npu koTopoi
3HadveHue Ky MakcumansHo [4],

¢ o] JT RZ 1
*2nVLC 21 2RrC*

3nHauveHue R, B BuipaxeHuax (1) u (2)
obpa3ayeTca npu napannensHoM BKNOYe-
HUK conpoTuenennii R,, 1 R, BHewwsa
Harpyaka Ry, — peaucTop, napannenksHbii
3C.

Mposeném pac4eT Ans conpoTUBAEHUA
Re., paBHoro 47 kOm, 1 MOM u 6Ge3s
Harpy3ku. Kpome TOro, nposengm pac4er
ANA ONTUMAaNBHOTrO BHELHEro ConpoTuB-
nenuns R,,,, obecnevyvBalowero Makcu-
ManeHO BLICOKYIO H4acTOTy cpesa AYX npu
HepaBHOMepHocTW *3 ab B pexume,
BNU3KOM K anepuoauyeckoMy pexumy
koneBaTtenbHol cucTembl. Anepuoguye-
CKMIA peXKUM peanuayeTcs Npu paseHcTee
HYMO NOAKOPEHHOO BbipaxeHus (2). 3Ha-
yeHue Ry, B 3TOM CNy4ae BLIMMCNRIOT Mo
dopmyne

(2)

1 _ (L (3)
’ 2c’
L)
L L
Wamenna R, B dopmyne (1) B gnanaso-
He OT Ry 80 2 Ry, NONYHUM NS KAX-
[0ro 3HaveHuna R, 4acTOTHYIO XxapakTepuc-
MKy 3C, No KOTOPOR onpepenum eepx-
HIOIO rpaHuLUy NONOCkl 4acToT Ha YpPOBHE
-3 Ab. MakcumaneHas rpaHuyHan 4actoTa

R

HMHMH

npuv 3afaHHON HEePaBHOMEPHOCTH 1 Bynet
peanu3oeaHa npu R, = Roqy.

YpoBEeHb rMTApHOro CUrHana, a 3Ha4uuT,
n vyscTeuTensHocTs 3C GyayT nponop-
LMOHANbHBI NNOWANK, OrPaHUYEeHHOR Kpu-
Bo A4X 3C u ocamu koopamHart [5]. To
ecTb NPW YBENMHEHUW conpoTuenewusa R,
YYBCTBUTENBHOCTL A0NXHA BO3PACTaTh.

B HmxHem 3C cymmapHas (C MOHTax-
HOW  EMKOCTbIO  TuTapbl) EMKOCTb
C =45 n®d + 35 n® = 80 nd. Ana BHewHel
Harpyskun R, = 47 kOM » napannensHoro
peauctopa R, = 1013 kOm B popmynsl (1)
1 (2) HeobxooUMO NOACTaBUTL 3HAYEHUE
44,8 kOm (ana Ry, = 1 MOm — 503,1 kOm,
ons Ry, = — 1013 kOm). Mpu R, = Ry =
= 450 kOMm rpaHMyHas 4acToTa Ha YpOBHE
-3 nB makcumaneHa v pasHa 8,9 klu.

PeaynbTatel pacHe€Toe ana HuxHero 3C
nokasaHbl Ha pwc. 1. 3aecs WU aanee no
0CWM OpAMHAT yKasbiBaeTca 3HadeHue K,
COOTBETCTBYIOWEE YCNOBHOMY KO3p(hu-
UMEHTY NEpPEefayn HanpsXeHWa curHana
3C.

B cpeaHem 3C cymmapHas (C MOHTaxX-
HOW EMKOCTbLIO rutape!) émkocTte C =
=191 n® + 35 n® = 226 nd. [Ons BHew-
HeW Harpyaku Rg, = 47 kOM 1 napannens-
Horo pesuctopa R, = 256 kOm B hopmynbl
(1) u (2) HeoBxO0AMMO NOACTABWMTE 3HA-
yenne 39,7 kOm (ans R,, = 1 MOm —
204,4 kOm, ans R, = = — 256 kOm). MNpwn
Ry = Ronr = 200 kOM rpaHuyHas 4acToTa Ha
ypoeHe -3 ab cocTaenaet 9,6 klu,.

Peaynbratel pacyéToB ANR CPefHero
3C nokasaHsl Ha puc. 2.

B eepxHem 3C cymmapHas EMKOCTb
C=56 n® + 35 n® =91 n®. ing BHEWHen
Harpysku R,, = 47 kOM 1 napannensHoro
peauctopa R, = 978 kOm B dopmynel (1) 1
(2) HEOOXOAUMO NOACTABWUTHL 3HaYeHue
44 .8 kOm (ana R, = 1 MOm — 503,2 kOm,
ana Ry, = o= — 978 kOm). Mpn Ry, = Ronr =
= 430 kOm rpaHM4Has 4acToTa Ha YpPOBHE
-3 pb pasxa 9 klu.

PesynbTathl pac4ETOB ANA BEPXHEro
3C nokasaHbl Ha puc. 3.

B 3C bBenkat cymmapHasa E€mKOCTb
C=182 n® + 35 nd = 217 nd. [ina sHeww-
Hel Harpysku Ry, = 47 kOM 1 napannens-
Horo peauvctopa R, = 582 kOm B hopmynel
(1) v (2) HeoBx0AMMO NOACTABUTL 3HAYE-
Hue 43,5kOM (ana R,, = 1 MOm —
367,9 kOm, ans R, = == — 582 kOm). MNpu
Ry, = Rony = 210 kOM rpaHuyHas 4acToTa Ha
ypoeHe -3 ab pasHa 7,3 klu.

Peaynstatel pacy4éros ana 3C benkar
nokasassl Ha puc. 4.

M3 puc. 1—puc. 4 suaHo, 410 dopma
A4X 3C B pexume npuéma curHana ¢
M3MEPUTENBHOW KaTYLWKW CYULECTBEHHO
3@BUMCUT OT COMPOTUBNEHWUA HArpy3Ku.
Mpy HEKOTOPLIX ONTUMANBHBLIX 3HAYEHWUAX
R = Ror BEpxHAA rpaHuyHas 4vacroTa
MakcumManbHa.

Mpu onpegeneHun YyBCTBUTENBEHOCTU
HanpsaxeHne 3C u3aMepeHo MUNINBONLT-
meTpom (R, = 10 MOMm, C,, = 23 nd) npwm
Harpy3ake 47 kOM (kpusbie 1 Ha puc. 1—4).
CTpyHa 3awunbiBanacbk MNNacTUKOBLIM
MeauaTopoMm TonwmHon 0,7 MM, putM —
170 no kamepTtoHy Artec AH300C, HOTHI
YeTBEePTHLIE, yaap — MakCUMAanbHbIA Han,
cpegHumM 3C, ONUTENBHOCThL LWIWMNKOB —
4—5 TtakToB. M3amepeHus HanpsxeHus
npoBefeHbl Ha AWCKPETHbIX YacToTax:
82 Ny — oTkpeITas WwecTtas cTpyHa, 110 My —
OTKpbITas NATas cTpyHa, 156 My — oTkpbI-
Tas YeTBépTan cTpyHa, 196 My — oTkpel-
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Tan TpeTea CTpyHa, 246 My — OTKPLITAaA  Wee 3HaYeHue, a ocuunnorpadoM MOXHO  CROXHOTO TUTApHOro curkana Gyayt §§.
sTopas cTpyHa, 330 U — oTkpbITas nep- W3MEepWUTe aMnauTyay. Pasnuuua ona  cywecTeedHs [3]. @ 3
Bas cTpyHa. Cvuna yaapa no CTPyHe KOHT- {1
pPONMpOBanack Ha Cnyx, 4TO O4YeHb CyOb- Ta6bnuua 2 28
EKTUBHO, TEM HE MEHee 3aBUCUMOCTMH PP 83
aMNAUTYOb! OT YACTOTLI UMEIOT OBLUMIA Xa- ::rpy:;m Hanpsaxenune curiana 3C na nHarpyake R, MB 55
pakTep (puc. 5). 3aech nokasakbl 3a8u- Run Bepxuuit 3C CpeaHuin 3C Huknuin 3C 3C Benkar g c

CUMOCTK HanpaxeHua 3C OT HacToTsl Ans

R.. = 47 kOm: kpueas 1 — cpegHuin 3C, 47O c 61 36 65 32 .

2 — HUXHUn 3C, 3 — BerH"ﬁ 30, 4—3C M A 220 115 240 140 :

Benkat B nosuuymn cpepHero 3C rutapel s

; Cc 103 42 85 a7

Zombie-V165. Ront v
CpepnHue 3HaqyeHus HanpsXxeHus no A 390 130 320 145 ;E
wectn ctpyHam (C) v npu NpourpeiBaHum c 100 52 105 a3 =
akkopaa A-mMaxop B nATOW nosuuum (A) 1 MOm =}
NpY pasnuuHeIX 3Ha4eHnax R, npeacTas- A 390 140 380 170 z
neHsbl B Tabn. 2. ) 110 51 94 44 =
KOHEuHO, NP1 UCNOMb30BAHWM NPOCTO- 10 MOM Y 2% pror e % .

ro ocumnnorpacda cnefyeT y4ecTb, HTO - 07 e
MUANUBONLTMETP NOKA3bLIBAET AEACTBYIO- C — cTpyHa; A — akkopa. )
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CnegyeT 0TMETUTb, 4TO 00LWAA KApTH-
Ha COOTHOLWEHWIA WU3MEPEHHOr0 Hanps-
KEHWA COOTBETCTBYET Oxupaemoi. Oa-
Hako u3-3a CyOLEKTUMBHOrO xapaktepa
3aWNNLIBAHUA CTPYHLI BPYYHYIO Hanps-
JEHWA CUrHANOoB NpW NOCNEeNYILWNX U3-
MEpPEeHUAX MOMYT OTNMHATLCA OT npuBe-
OEHHbIX Ha 5...20 MB. XoTa B uenom
NPUHUMNKUANBHBIX WU3MEHEHWIA HE nNpo-
U30AAET.

Ha puc. 6 nokazaHa 3kcnepumeH-
TansHaa AYX 3C Benkart c Harpyskoi
Ronr = 210 kOm. AYX wamepsnace no
MeToauKe, N3NOXKEHHOW B cTaTeke [4]. Kak
W CNepoBano 0XuaaTe, OPANHATLI 3KCne-
PUMEHTaNLHOro rpaduka MeHslwe CooT-
BETCTBYHOLMX OPAMHAT TEOPETWU4EeCKOoro
rpaduka 1U3-3a UHAYKTMBHOIrO OENUTENs
HanpsaXexus, 00pPasoBaHHOrO U3Mepu-
TeneHOW KaTywkoii [4]. N3 npuBeaéHHbIX
Ha PUCYHKE OaHHbIX BUOHO, 4TO coBnaane-
Hue Teopun (kpusas 210 kOm Ha puc. 4)
W NpakTuku (puc. 6, BepxH.) BnonHe

YOOBNETEOPUTENEHO AnA pannoniobu-
TEeNbLCKOWM NPaKTHUKM.

Wcnons3osanue koppekumn A4X ¢ no-
MOLLIbIO NEPEMEHHOT0 Pe3ncTopa Harpyaku
peanu30BaHo, HanpuMep, B WU3roTOBNEH-
Hoi B Ogecce anekTporutape "Cono-Putm”
(mogens 1974 r.) ¢ nbBoBckumu 3C [6].

Takum obBpasom, Ha OCHOBaHWKW Ha-
cToAwein paboTel v nHdopmaumn us [2, 4]
nony4yensl xapakrepuctukn 3C anekTpo-
rutapel Zombie-V165 u npu pasnuuHbix
CONPOTUBNEHUAX HArPY3KKW, U3MEHSIOLLNX
adDEKTUBHYIO NONOCY HACTOT WU YYBCTBU-
TensHocTs 3C.

CnepyeTt 3amMeTuTh, 410 A4X, npueoau-
Mbl€ HEKOTOPbLIMW M3BECTHLIMK NPON3BO-
antenamu 3C B ¢dopme rpadukos unu B
onuMcaTtensHOM BWOe (BbiCOTa NMKa Ha
pe30HaHce), HeBO3MOXHO OAHO3HaYHO
WHTEPNPeTMPOoBaTh: HEM3BECTHO, Kakas
Harpyska u Kakas W3MepuTensHas karTyl-
Ka MCMNONb30BaHbl; KPOME TOro, Npu ycTa-
Hoeke 3C B rutapy ¢ pasnuyHbIMKU Cxema-

KBapueBbi reHepaTop
CUHYCOMAANbHOIrO HaNpPAXeHus

A. AbSIKOB, r. Taranpor PocToBckoi#i obn.

ns ycTpoicTe, Tpebylowmnx Hanuyua

reHepupYLWWX Y3108 ¢ 6ONbLUMM Bbl-
XOOHBIM HanpaxeHnem, Ho 6ea "anekTpo-
MarHuTHOrQ cmora”, npegnaraertcs npo-
CTO B W3rOTOBNEHWUW M HACTPOWNKE BLICO-
KocTabunbHbIA reHepaTtop, NPUHUMNUanL-
HAA CXeMma KOTOpOoro npeacrasneHa Ha
puc. 1.

Ero 3apaowmin reHepartop npencrae-
naetT coboil knaccu4eckyld EMKOCTHYID
Tpéxtodky. Keapuesbiii pesonatop ZQ1,
WMEIOLMIA Ha 4acToTe reHepauun nposo-
AWMOCTL WMHAYKTUBHOIO Xapakrepa, nog-
KNoYéH Mexay 6azo0il 1M KONNekTopoMm

Tpanauctopa VT1, amuTTep KOTOpOro
COEAMHEH C TOYKOW COedWHEHWA KOHOEH-
caropoe C1 1 C2. Takasa cxema nossonset
reHepMpoBaTb CUrHanm CUHYCOWOANbHOW
$OopMbI 1 CTAOMNEHOW YaCTOThI BNNOTE A0
HECKONbKMX Merarep, obecnedqnsBas npwm
3TOM HU3KWIA YPOBEHb BbICLUMX FAPMOHMN-
HECKUX COCTaBNAOLMX.

Bydep mexay 3aaaolmMm reHepaTopom
W Harpy3koi — NOBTOPUTENb HANPSXEHWA
Ha OY DA1.1. Kak npaeunno, cur4an ¢ reHe-
patopa CHWMAalOT 4Yepes3 pasaenuTenbHbIi
KOHAEHCATOP, HEe AAl0LWWIA ero NOCTOAHHOM
COCTABNAIOWEN NPOHUKHYTL Ha BXOA4

7 + + >4+58
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MU GUNLETPOER ero A4X MoryT CyLecTBeH-
HO M3MEHUTLCA.
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nosToputens. Ho B paccmarpusaemom
cnyyae pasfenuTensHblil KoHgeHcaTop
OTCYTCTBYET, MOCKONbKY NOCTOAHHAA CO-
cTaensiowas nonesHa. OHa obecne4nsaet
Ha Bxoge OY c oAHOMONAPHLIM NUTAHUEM
CMELLEHWE, HYXHOE ANA NONYYEHUs Ha ero
BLIXOAE HEWCKaXEHHOro CUHYCOMOANbHO-
O HANpPAXEeHWA MaKkCUManeHOro pasmaxa.

CnenyeTt cTpemMuTbCs, 4TODbI paamax
cuHycouael He npesbiwan 80 % nonyctu-
MOro WMHTEpPBana 3HAYEeHWA BbIXOAHOIO
Hanpsxernua OY, a nocrosHHas cocrtas-
NAWAA HaxoaMnace NocepeawHe 3Toro
vHTepeana. flobueaioTca 3atoro noabop-
Kol conpoTuBneHuii peanctopos R2 n R3.

OcumnnorpamMma BbIXOAHOrO curHana
noeTtoputena DA1.1 npu cnuwkom Gonk-
WO amMnNAUTyaQe HanpaxeHua Ha ero
BXOJle NnokazaHa Ha puc. 2. CuHycoupa
30eck cunbHO wuckaxeHa. MopBopkoi

ab
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Puc. 4

conpoTtueneHuit peamctopoe R2 u R3
HYXHO 00BuTLCH, 4TOBLI OHA BbIrMaaena,
Kak nokasaHo Ha puc. 3. JonycTUmblia
WHTEPBaN W3MEHEHWS HanpsXeHus Ha
Bbixoge OY orpaHudeH Ha ocumnnorpam-
Max KpacHbIMW TUHUAMUA.

lMoka3aHHas Ha pyuc. 4 cnexkTporpam-
Ma curHana Ha eeixone OY DA1.1 ceuae-
TeNbCTBYET O TOM, YTO MOLUHOCTb €ro BTO-
poii rapMoHuki Ha 40 b MeHbLUe MOLLHO-
CTW OCHOBHOW (NepBOW) rapMOHWKK, a
OCTanbHbLIE FAPMOHUKK ELLE MEHbLUE.



B paccmarpuBaemMom reHeparope
NPUMEHEH BLICOKOCKOPOCTHOW CABOEH-
Hblii QY ADB092. 3To no3sonuno euwg
6onblie yBENWYWTL pas3max BbIXOOHOro
curHana. [ina atoro Ha sTopom OY muk-
pocxemsl DA1 cobpaH MHBEPTUPYIOLLMIA
NOBTOpUTENL HanpaxeHws. Heobxogu-
MOE CMELLEHME HA ero HeMHEepTUPYIO-
WemM Bx0oOe 3aAaHo AenuTenemM Hanpaxe-
Hua R5—R7. Ero ycraHaenueawT nog-
CTpoOeYHbIM pesucTtopom R6, nobusasics,
4106kl curHan Ha sbixoge OY DA1.2 Bein
TOMHOW NpoTuBodasHoWM Konuein curHana
Ha Beixone OY DA1.1

MNpwu nogaye MCXoAHOro U MHBEPCHOMO
curHanos (puc. 5) Ha obmoTtky | TpaHe-
dopmartopa T1 Ha Heit obpasyeTca Kone-
BaHve c OBOMHLIM pPa3mMaxom W Hyneeown
(B MoeansHOM cnyvae) NOCTOAHHON CO-
crasnsawoweir. Konpexdcartop C3 zawmuia-
€T OT NOCNEeACTBUIA BOZMOXHOIO BCE-TaKn
HapYLWeHWsi PaBeHCTBA MOCTOSHHBLIX CO-
CTaBNAKWMX HA Bbixoaax asyx OVY, He
[0nNycKaa NPOTEKAHWA NOCTOAHHOrO ToKa
yepes obmotky | TpaHcdopmaropa T1.
leHepatop Bbin UcnblTad ¢ TpaHchopma-
Topom CEEH54 EES.0, npumMeHsemMbiM BO

Puc. 5
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MHOMMX BbINYCKAEMbIX MPOMBILWNEHHO-
CcTbio doToBcnbiWwKax. MoCKoNLKY TpaHc-
¢GopmaTop NOBLIAWMIA, NPU NUTAHUK
BCEro YCTPOMCTRa HanpsaxeHnwem 5 B pas-
Max curHana Ha obmotke Il TpaHcdopma-
Topa pocturaert 55 B B pexume xonocTo-
ro xoga. CnekTporpaMma 3Toro curiana
u3obpaxeHa Ha puc. 6. Kak 1 nonoxeHo,
B YCTPOWCTBE C [ABYXTAKTHbIM BbIXOAOM
HETHLIE rAapMOHWKKM CUrHana noaaeneHsbi
noYTH NONHOCTLIO. Hanbonee MolHan 13
OCTaBLUMXCA FapMOHUK TEMepb TPETbA,
koTopana Ha 50 b MeHsLe Nepeon.

Perynupyembin TpaHcpopmaTop-
aBToTpaHcdopmaTop

A. BUHOKYPOB, c. Kyiibbiueso PocToBCKO# 0611.

Mpegnaraemoe ycTporlCcTBO B pexunme TpaHcdopmaropa rno3so-
Nn[eT npyu HOMUHaNbLHOM Hanpsxeuun B cetn ~230 B 50 Iy nonyynts
C BTOPUYHONH OBMOTKM NNaBHO perynupyemoe nepemMeHHOe Hanps-
wenue 0...52 B. B pexxume aBToTpaHcgopmaropa BTOpuYHas o6MoT-
Ka coeguHaeTcs C NePBUYHONW NocnegoBaTresNbHO COrIacHO UNMU
BCcTpe4YyHo. MonHbIi MHTEepBan N3MEHEeHUs BbIXOQHONo HalNpsaAXeHUs B
3TOM c/lyyae CTaHOBMTCH paBHbiM 178...282 B.

HelWHWi Bua, TpaHcdopmaropa-asTo-

TpaHcgopMaTopa nokasaH Ha puc. 1.
MakcuManeHblii TOK €ro Harpysku B
nobom pexume — 1 A, MNpuHuKUN perynu-
POBaHWA HANPSXEHWA Ha BTOPWUYHOW
oO6MOTKe 3aknio4aeTcs B CMaTbiBaHWMKU C
NOMOLLLID PY4YHOro npueofa nposoga
3TOM OBMOTKM Ha BCNOMOratenbHyo
KaTylwky 6e3 MarHMTonpoBoaa, MHAYKTUB-
HO HE CBA3aHHylo ¢ 0BMOTKaMu TpaHc-
dopmaropa unu HamartbiBaHuKn ero obpar-
HO.

HapyXHbiM AWMaMeTpOM, pasHbIM guamMeT-
py OTBEPCTWiI B nnactuHax. nactuHbl B
nakertax cknewn, cTAHys cTpybuuHamun, u
npocywwun. Nocne atoro yrnel CpepHux
KEepHOB 3akpyrnun nnockownudoBansHon
MaLWHOM (Bonrapkoit) M HaNWNLHMKOM MO
paauycy 28 mM. CTeiKyeMbIE NOBEPXHOCTH
ABYX NakeToB oTwnudoBan ana nNnoTHOro
npuneraqua.

Mo nony4eHHOMY pasmepy KepHa uaro-
TOBWUN [EPEBAHHYI0 O0npasky ANWHOW
140 MM, HaMOTaE Ha KOTOPYID ABa CNOA

Puc. 1

Mpw M3roTOBNEHWM YCTPOWCTBA B nep-
BylO o4epeab HeoBxoauMMOo onpenenuTbeCa
C paamepamu MarHuTonpoBoAa, ero OKHa,
Tpy6 ans kapkacoB 0BMOTOK M BCnomora-
TenbHOW KaTyLukK 1 3yGuaToil nepenaqn nx
py4Horo npusoga. H NpWHAN 3a OCHOBY
WUMEBLIWIACA B Hanuyuu ctansHoi LL-o06-
pPasHbIil MarHUTONPOBOA, C  LWHMPUHON
cpefnHero kepHa 44 MM 1 BbICOTOW OKHa
66 MM.

W3 ero LW-06pasHbix nnactuH s Habpan
ABa naketa TONWKWHOR no 44 MM, BCTaBMB
B UX KPENEXHBIE OTBEPCTUA NATYHHBLIE UK
anioMuHuesble Tpybkn onuHoi 48 Mm ¢

anekTpokapToHa tonwmyon 0,3...0,5 mm,
noNy4un Kapkac Ans Nepsu4HON 06MOTKN.
OHa copepxuT LWeCcTb CNoEB nposoaa
nan puamerpom 0,8 mm no 110 ButkoB B
kaxaom cnoe, scero 660 sutkos. Cnowm
nM3onNupoBaHbl Mexay coBoi koHAeHca-
TopHOW Bymaroit. OBmMoTKa pacnonaraer-
CA Ha Kapkace CMMMETPWYHO OTHOCU-
TENLHO ero Kpaée, He O0X0OA 00 HWX
8...10 Mm. HapyxHbIA guameTp nepeuy-
HOWW OOMOTKM HEe [OMKeH npesbilarth
67...68 MM, 4TODLI KaTyllKa C BTOPWUYHOW
06MOTKOW Haneeanacs Ha Heé u ceobof-
HO BpaLlanacs.
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Puc. 2

Ha pwuc. 2 nokasaH nonepeYHbii
paspes marHutonposoga M 0OBMOTOK
TpaHcdhopmaTopa-asToTpaHchopmaTo-
pa. 3gecb 1 — marsuTonposog, 2 — nep-
BM4Has 0OMOTKa, 3 — KapKac NepBUYHOR
06moTkM, 4 — Kapkac BTOPMYHOW 0BMOT-
k1, 5 — BTOpU4Has oGmoTKa.

Ha mMarHuTOonpoBoA, cHadana ycTaHoBs-
NeHa onopHas nnacTvHa C nasamu, cae-
NaHHaa M3 CTeKNOTEeKCTONUTa TONWMWHOW
2 MM, 3aTtem GTOPONNAcTOBOE ONOPHOE
KOnbUO aunametTpom 70 mMm. B 3TOM KONb-
ue, YCTaHOBNEHHOM C NEBOW CTOPOHbI
nepeu4HON 0BMOTKKM, U OAHOBPEMEHHO B
OMOpPHOW NnacTUHe NpPoOCBEpneHsl aBa
oTBEpCTUA guameTpom 2...2,5 MM, yepes
KOTOpLIE NPONYLWEHbL! BbIBOALI NEPBUYHON
oBMOTKN.

MaroToeneHue KaTylku C BTOPWUYHOMN
0BMOTKOW COCTOUT M3 Cneaylwmx 3Tta-
nos:

— nNoaBbopKK NNAacTUKOBOM CAHTEXHW-
yeckoin Tpybbl HYXHOro guvameTpa Ana
Kapkaca u e€ TokapHana 06paboTka;

— W3roTOBNEHWS KONbLA TOKOCHLEMHWU-
Ka;

— oBbpaboTkn 3ybuaTbix KonEc oOT
peaykTopa anekTpoMacopybku.

OTtpe3ok Tpybbl AMameTrpom 76 mm c
TOAWMHOW CTEHOK 4 MM OTpe3aH no
OAWHE KaTylWwKW € MPpUNyckoM 2 MM U
AOBEAEH A0 COOTBETCTBYIOWMWX guamMer-
pOB Ha TOKapHoM cTaxke. M3 nuctoBoro
BMHMNNACTA BbITOYEHLI KONbLUO XECTKO-
CTW ans kpennenus 3yb4yaTtoro koneca u
KONbLUO  TOKOCBLEMHMKA. MnacTtuHa
TOKOCHEMHMKA Bbipe3aHa W3 NUCTOBOM
mean Tonwmuon 0,25...0,8 mm. B Heit
coenad paspes wupuHoin 0,5...1 MM,
JNlenecTkn NnacTuHbLl OTOTHYTEI NOA NPA-
MbiM \jrﬂOM, BCTaBNeHbl B Na3bl KONeUa W
3arHyTsl ¢ 06paTHOM CTOPOHLI. K ogHOMY
W3 3arHyThiX NENecTKOB BNOCNeacTBMU
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npunasH KoHeL npoeoAa BTOPUYHON
obmoTkn. [lBa HENnoOABWMXHLIX KOHTaKTa
TOKOCBEMHMKAE, COENaHHbIX U3 KOHTaKT-
HbiX NPYXuH oT pene MKY-48, sakpenne-
Hbl HA OMOPHOWM NNAcTUHE WU COEOWHEHBI
napannensHo.

3ybuaTtoe koneco guametpom 80 MM C
yucnom 3ybwee 78 nocne obpaboTku Ha
TOKGPHOM CTaHKE MPUKPENNEHO BUHTAMM
OT MarHWTOMOHHBIX KOMNaKT-KacceT K
KOMbLY XECTKOCTU, KOTOPOE nepen 3Tum
3anpeccoeaHo B Tpyby no auameTpy
71 mm.

C6opka TpaHcdopmaTopa

Kak yxe ObInO ckasaHo, Ha nepeylo
NONOBWMHY MarHMTONPOBOAA HAAETL! ONop-
Has NnacTuHa M3 CTeknoTekcTonuTa Ton-
WHMHOR 2 MM C nasaMu ANA KOHTaKToB
TOKOCbEMHMKA W OMNOpPHOE KONbUO, Ha
kKoTopom ByneTt BpawaTbCa KaTyluka BTO-

K BcnomorarensHon KartyLuke

4TOObI OHA MOrNa BpaLlaTeCs Ha ONOPHOM
konsue. MNocne aToro ycraHoeneHa BTopas
NONOBUHA MAarHWTONPOBOAA CO BTOPOWN
OMNOPHOW NNAcTUHOM K ewWwe OAHMM KONb-
LOM.

MoNoBUHBI MarHUTONPOBOAA CTAHYTHI
BMECTE OTPE3KaMit LUBENEPA W LLNWALKa-
M M6. Ha atom nepsas 4acTe cHopku
TpaHcdopmMaTopa-asToTpaHchopmaropa
bbina 3akoHdyeHa. OcTanocs ycTaHOBWTH
BCMOMOraTeNbHY KaTyliky, HamoTaTtb
BTOPWUYHYIO 0BMOTKY 1 cobpaTe MexaHu3m
PY4HOro NPUBOLA KaTYLIEK.

BcnomoratenbHas kaTylwka COCTOMT
M3 NNACTUKOBOMW TPYDOLI, ABYX AUCKOB, OCK
1 ewé opHoro 3yByaToro koneca, UAEH-
TUYHOrO TOMY, HYTO YCTAHOBAEHO Ha
KaTywke BTOPWYHOWA o6GMOTKU. Bcé ato
CTAHYTO  ABYMA  wWnuabkamu M4,
BHewHwnid guamerp Tpybbl AONKEH ObITh B
TOYHOCTW PaBEH TakoMy Xe aAnameTpy
Tpybbi-kKapkaca BTOPWYHOM 0OMOTKW. B
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pU4HO 0OMOTKKW. Mocne 3Toro ycTaHoB-
neHa nepeuyHas obmMoTKa, BbIBOAL!I KOTO-
POiA BbiBEAEHLI HAPYXY YEepe3 OTBEPCTUA B
KONbLE W OMOPHON NNacTUHE.

3atem cBepxy Ha NepBUYHYI0O 0BMOTKY
HageT Kapkac BTOPWHHOW oBMOTKM Tak,

ouckax NpocBepneHbl OTBEPCTUSA ANA
00CTyna K KpenneHuwio KoHua npoeBoaa
BTOPUYHOW O0GMOTKM K OCW BGnomora-
TenbHON kaTywkn. Hayano aToro npoeo-
Aa nponyweHo 4Yepe3 oTBepcTue aua-
metpom 1,5 mm B Tpybe CcO CTOPOHLI



KkpenneHua 3yByaToro koneca M BUHTOM
M2 sakpenneHo Ha ocu. YTobbl UMeETb
OOCTYN K rONOBKE BUHTA OTBEPTKON,
HanpoTus Heé B TpyGe npocsepneHo
0TBEPCTUE AMAMETPOM 3 MM.

Ock cODpaHHOW KaTylwKu BCTaBnewa
MEXAY OMNOPHLIMK NNAcCTUHaAMKW, B KOTO-
pbiXx ons Heé cpenaHsl OTBEpPCTURA. ITY
onepauuio obneryaet ynpyroctb nna-
cTuH. Ock 3aduKCHMpoBaHa ¢ OAHOI CTO-
POHBLI BTYNKOWM, K BbICTYNaOWEMY TOpuUy
OCW MNPUXAT HEMNOABWXHBLIN KOHTaKT
TOKOCHLEMHMKA — TAKXE KOHTaKTHadA nNpy-
*uHa oT pene MKY-48. MNpoTtusono-
NOXHbIA TOPELL OCK 3aKPbIT MYX0R KpbiL-
KOM.

Ha BcnomorartensHylo KaTyuiky Hamo-
TaHbl B oavH cnoit 150—160 euTkoB Npo-
soga MITd-0,1. Ona ucknoHeHnsa npo-
WM3BOMLHOrO pas3marsiBaHusa B Npouecce
HaMOTKW NPOBOA 3aPUKCUPOBAH NUMNKOW
nenton. KoHeu, ero npunasH kK NenecTky
TOKOCBbEMHMKA Ha KaTyllke BTOPWUYHOMN
oBMOTKM.

Ha okonyatensHoMm 3Ttane cOopku
YCTAHOBNEH MEXaHW3M pPerynvpoBku
HanNpsAXeHua — nNepemoTKn NpoBoga co
BCMOMOrarTensHOM KaTylwky Ha KaTywky
BTOPWYHON 06MOTKM U obBpaTtHo. OH
COCTOWMT U3 KPOHLUTERHA, OCW, LUECTEPHU
C yucnom 3ybees 48 1 pyyku, C NOMOLLLIO
KOTOPOW KaTyLLKW BpawaT OAHOBPEMEH-
HO.

Y1obBbl YCTAHOBWTH MEXaHW3M, ero
LecTepHs BBEAEHa B 3auenneHue ¢ 3y6-
4aTbLIMW KONECAMWU KaTyWeK U Ha CTAru-
BaKOWeM MarHuTONpPOBOA OTPe3kKe LWBen-
nepa HameveHsbl MecTa ero KpenneHus.
3ateM B WBENNepe NpOCBEpneHsLl ABa
OTBEPCTUSA, B KOTOPLIX Hape3aHa pe3sba
M4. MNocne 3TOro KPOHWTENH NPUBUHYEH
K NnaHke Asyms BuHTamun M4,

OnekTpuyeckas cxema TpaHcdopma-
Topa-aeToTpaHcdopmaropa nokasada Ha
puc. 3. 3pece T1 — coBGCTBEHHO TpaHC-
dopmatop, L1 — BcnomoraTtensHas
katywka. MNpu nepeknwoyatene SA3 B
NONOXEHWKW, TMOKA3aHHOM Ha CXeMe,
YCTPOMCTBO paboTaeT kak aBToTpaHcdop-
MmaTtop. B 3aBuMcumocTu OT nONOXeHWs
nepeknodatend SA2 Hanpsaxexue oGMoT-
ku Il (BTOpPW4HOI) CyMMUpyeTca © ceTe-
BbIM HanNpPsSXEHWEM WNW BLIMUTAETCA M3
Hero. B nepsom cnyvyae HanpsxeHwe Ha
po3eTke XS2 MOXHO peryn1poears B npe-
nenax 230..282B, Bo BTOpOM —
230...178 B. O Hanu4MM HanpaxeHua Ha
3TON PO3EeTKE CUrHanuanpyert HeoHOBas
namna HL1. HanpsxeHue Ha poseTke XS1
B 3TOM PEXWUME OTCYTCTBYET, OAHaKO 0AHO
M3 ero rHeésn COEAMHEHO C THEe3aoM
po3seTkun XS2.

Ecnu nepesecTu nepeknioyatens SA3
B HUWXHEe N0 CXeMe MONoXeHue, Ha
po3etke XS1 NosBUTCA W30NWpOBaHHOE
OT CEeTW HanpaAxeHwe, peryanpyemoe B
npegpenax 0...52 B. MNMonoxeHune nepe-
knouaTens SA2 3HaueHua B 3TOM cnyvae
HE MMeeT. HanpsxeHnsa Ha po3eTke XS2
HeT, namna HL1 norawena. Ho opgHo u3
THE3N po3eTkW XS2 oCcTaéTcs COeAUHEH-
HBIM C CEThIO.

OT pegakumun. Heprexu TpaHchopman-
pa-asTorpadcopmaropa uw ero aeranein
umelTcs no aapecy http://ftp.radio.ru/

pub/2018/11/tr-atr.zip Ha Hawem FTP-cep-
Bepe.

SPANVNOBVEITNOTEKE
Al
-

Maccoeoi paguobubnuoreke — 70 ner.
Bubnuorpaduyeckmn ykasatens. — M.:
Fopayaa nuaua — Tenexom, 2017. —
110 c.: wn. (Maccoeas papnobubnuore-
ka. Bein. 1290).

ISBN 978-5-9912-0715-7

Yrkazarenk COAEPXUT NONHLIA NEepeyvYeHb
BbINYLWEHHLIX B cepun "Maccosasa pagnobuni-
nwoteka” (MPB) w3apanwin no HoOMmepam
BbinyckoB oT 1-ro ao 1290-ro u andasuTHbIN
ykasaTenb asTopos.

ﬂ.ﬂFl WMPOKOro Kpyra y1urarengu.

Cocrautens A, E. NeckuH

MoptHoe 3. J1. BONOKOHHaA ONTUKAa B TeNeKkoMmMmyHukaumax. YuebHoe noco-
6uwe ans Bysoe / MNog pea. 0. H. Yepubiwosa. — M: lopsiyaa nuaua —

BONOKOHHAR ONTHKA
B TENEROMMYHHRALAN

Tenekom, 2018. — 392 c.: vn.
ISBN 978-5-9912-0540-5

CuctemMarmaupoBaHa W CTPYKTypupoBaHa
obwupHan uHpopmauma 8 0BhacT NpUMeHeHus n
MNEPCNEKTUE PA3BMTUA BONOKOHHO-0NTUYECKWX Nn-
HuiA ceasu (BOJC).

AxkTyanbHble TeopeTU4eckue W npakTuyeckwe
PeLleHA BONOKOHHOW ONTUKW PacCMOTPEHbI NpK-
MEHWUTENBHO K NOCTORHHO pPa3BvBarwMMCcH Tex-
HONOTMAM NO HaANPaBNALWM Cpenam nepefaygn,;
NACCUMBHbLIM W AaKTUBHLIM 3anemeHTam, npuMeHse-
MbiM Ha Pa3NYHbLIX yHacTkax HaNnpPasnNALWX cpen
nepenaYyn, BO3IMOXHOCTAM MCNONL30BaHWA HOBbIX
HanpaesnawwWwux cpes, COBPEMEHHBIX TEXHONOMMK
NOCTPOEBHWA W PYHKLUMOHWPOBAHWA ONTUYECKWX
TPaHCNOPTHLIX CeTen.

Onucadbl NPpUHUMNG! NepegaYy cUrHanos no
ONTUYECKOMY BONOKHY, TUNLI CTAaHOAAPTHLIX W
HOBbIX ONTUYECKMX BONOKOH 1 kabenen, mnx napa-
METPLI N XapakTepuCcTUKn,

Boixoeckui M. A. 3apoxaeHue n passuTve paaruonoKauMoHHONW TEXHUKW. —
M.: Nlopsauyas nuuua — Tenekom, 2017. — 194 c.: wn. (Maccoean paguo6u6-
nuoteka. Boin. 1287). ISBN 978-5-9912-0691-4

KHura coctout v3 aByx Hacten v nocesweHa
WCTOPUK PA3BUTUA PAaMONOKAUWOHHOW TEXHUKW B
Hawewn cTpaxe, a takxe B Benuwkobpuranun, CLUA n
FrepmaHuu.

B nepeown 4acTu pacckasblBaertcs O nepBbix
MAESX PAAMONOKALMK, O BaXHENWKWX naobperTeHmsx
B aTOW 0BnacTu, 0 PasMoONOKaUMOHHBLIX CTaHUMAX,
co3naHHbix B XX Beke. OTMEYalTCA MHOMOYUCTEH-
Hble NPUMEHEHUS paauonokauvn AnNs peweHdns
HACYLUHbIX 3a0a4, Takux, HanpuMmep, kak ynpasne-
HWE BO3AYWHbLIM ABMXEHWEM, WCCcneposaHue
NOBEPXHOCTH 3emnu, nccnepoBaHue nnader con-
HEYHOW CUCTEMBI 1 T. N. OaHa U3 rNae KHAM NOCBsA-
WEeHa Pas3BuTHIO TEOPETUHECKUX OCHOB paguonoka-
UMK — BaXHOro pasaena reopuu cenaun. B paspenax
ATON HACTM KHWUIMM YKA3aHbl YHEHLIE U MHXEHepsl, C
MMEHAMMW KOTOPLIX CBA3AHLI TE WK WHbLIE A0CTUXEe-
HMA B 0BNACTY paarmonoKaumm

Bropas yacte kHUrn coaepxunt 43 kpartkux ovep-
Ka AesTensHoCTH CNeuuanicToB B Hallen cTtpade v
3a pybexom, caenasilumnx 8 XX cTonetun aHauntens-
HbliA BKNas, 8 co3gadne paamonokaumoHHbIX CUCTEM.

JAns .WWMpoKoro kpyra ynrarenen.
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LAOMNOJIHEHUE K HANEYATAHHOMY QPAAMO®
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HALUA KOHCYJIbTAUUA

rMUBUH C. MerommMmeTp Ao
200 MOm — NpMCTaBKa K MyNnbTUMET-
py. — Pagwo, 2017, Ne 7, c. 54.

Ha Bonpoc uutatena:

Ha npepene 200 MOm pesynsTaTthl
U3MEepeHud MEHSAITCA B TevyeHue
CYTOK.

OTBe4aeT aBToOp cTaTbu:

Takaa HecTabunbHOCTb W3MEPEHUIA
BbI3BaHA KONEBAHUAMKM BNAXKHOCTU OKPY-
Xalowero NPUCTaBKy BO3Ayxa, Hanpumep,
B NETHee Bpems roaa B NOMELWEHWUAX C
OTKPLITEIMW OKHaMu unu QoPTOHKaMMU.
Mpn e€ nosbllWEHMW HA nnarax 4yepes
4acTuubl Bnarw BO3pacTalT, M MOryT
CcTaTh 3aMEeTHbLIMK, INEKTPUHECKUE CBA3U
C aNeMeHTamMu, Ne4YaTHLIMW NPOBOAHNKA-
MW M KOHTaKTHbIMK NAoLWankamu, UMelo-
wumMu Mexay coboi BbICOKUIA uMneaaHc
CONPOTUBNEHUIA. ITW CBA3WN MOTYT NpUBe-
CTU K W3MEHEHWSAM XapakTepucTuk W
napamMeTpoB YCTPOWCTB, a WMHOrga W K
notepe ux pabotocnocobHocTy,

B Takux ycnosuax paboTsbl npucTasBku
rnocne eé MoHTaxa, O4WMCTKM CrUMpTOM WU
MpPOCyLWKY HEOBXOAMMO MOKPbLITL CNOEeM
BArocTOWKOro flaka Bce COeAWHEHWs u
KOHTakTHeI® NNOWaaKK, CBA3aHHLIE C Bbl-
sogamn 2 1 3 OY DA1.1 (oba Bxoma) wu
BoiBogoM 5 OY DA1.2 (HewHBepTUpYOLWWIA
Bxof). HenuwHum ByaeTt NoKpeITe Cnoem
naxa v eeiBoAk! OY CO CTOPOHLI 3NEMEHTOB.
ABTOpP NPUMEHAET B NOAODHBIX Cny4anx
3NEeKTPOU3ONALUNOHHBIA aKpUNoBbIA nak
PLASTIK-71. Cpa3sy nocrne ero HaHeceHuA
HEecTabunbLHOCTL M3MEpeHuid oT koneba-
HUWIA BNAXHOCTW NPaKTUHECKK UcHe3aeT.

C uenbio yMeHbLUEHWS MNOrpeLHocTy
W3MEPEHWI NpW 3HaYeHuAx, BNU3KMX K
BepxHum npegenam (6onee 18 MOm u
180 MOM COOTBETCTEBEHHO), CheayeT npu-
MEHSATL ManomoluHble OY ¢ apXuTekTypoi
RRIO (Rail-to-Rail Input and Output),
Hanpumep, LMCG6482IN, KP1446Y04A
wnu LMV358ID. OY LMV358xx TOnbKO
¢dupmbl STMicroelektronics umetoT apxu-
TekTypy RRIO, HO He BINYCKAKOTCA B KOP-
nycax DIP-8, noatomy MOXHO M3roToBUTb
nnaTy-nepexoaHuk nog aToT kopnyc. MNoc-
ne MoHTaxa nnaTy-nepexoaHnk ¢ MUKpPo-
CXeMOW TOXe cnenyeTr NokKpbiTb cCnoem
3NEeKTPOMIONALMOHHOrO Naka.

MIAKDOC

YATHOW MRAaThi

Or pegakumm. [ns XemM 8 KOp
yce 1epTex:

xoaHuka noa kopnye DIP.
LayOut 5.0 »n TIFF umewrtcs no anpecy
http://ftp.radio.ru/pub/2018/11/50-8_
DIP-8.zip Ha Hawem FTP-cepsepe

S0-8 Wit T

nepe-

chopmarax Sprint

BAXAPEB A. ApTOomaT-BbiKNO4a-
Tenb WINIOMUHALUWMW  HOBOroaHe#
énkn. — Paguo, 2018, N2 11, c. 34, 35.

MevyarTHas nnara.

YepTéx nevatHol nnartel yCTPOACTEBA U
PAacnoNOXeHWe 3NEeMEHTOR, kpome Bnoka
nutanma A1, ¢otoguona VD2, pene K1 un
Bulkno4aTtens SA1, npuseaeHsi Ha puc. 1.

Mukpocxemol DA1, DD1 v DD2 — B
kopnycax DIP. Kowpencatopsl C1 —
okeunaHbiin K50-35 unu umnopTtHeii, C2 u
C3 — K10-17 unun K73-17. PeaucTopsl —

BbIBOOHbIE NOBOro TMNA yKasaHHON MOLLL-
HOCTW. MIMNOPTHLIIA aHanor komnapaTtopa
K554CA3A - LM311N-14 unu
LM111J/883, a Tpurrepa K561TM2 —

nom 14. EmkocTs konpexcatopa C3 —
0,47 mk®.

Or pegakumm. Yeprexm NeqaTHLIX MIaT B
chopmarax Sprint LayOut 5.0 v TIFF nmelorcs
no agpecy http://ftp.radio.ru/pub/2018;
11/auto-off _ill.zip va Hawem FTP-cepsepe
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CD4013BE vnu nopoGHblid. MNonHoro aHa-
nora cyértymka K176MES HeT, HO U3MeHUB
MOHTaX, MOXHO ycTaHosuTe HEF4060BP,
MC14060BCP unm nopobHele. Cxema mx
NOAK/IOYEHWA MNPUBEAEHA Ha puc. 2,
dparmeHT c pacnonoxeHnem aNeMeHTos —
Ha puc. 3, a 4epTExX Takoi nevyaTHomn
nnatsel — Ha puc. 4. BoiBoa 8 coeauHéH C
BbIBOAOM 7 Tpurrepa DD1, a 16 — ¢ BbIBO-

OBPATUTE BHUMAHWE

FEPOHOA B. BrmwoyeHue U BbIKMO-
YeHUEe MUKPDOKOHTPONIEPa OQHOM KHOI-
Kxoi. — Paguo, 2018, Ne 7, c. 62, 63.

Ha puc. 2 B cratse peaunctop R3 gon-
XeH ObiTe HOMUHaNoM 16 kOm, a R6 —
510 Om. L



YcoBepLwEeHCTBOBaAHHbINA
nporpaMmmMmuvupyemMbii Tanmep

H. CAJIUMOB, r. Pesga CesepanoBckoi o6n.

Mpeanaraemsiii Taiimep GyHKLUMOHAaNIbBHO aHanorn4eH onMcaHHo-
My B ctarbe B. lepoHgbl "lMporpammupyemsiii Tanmep” ("Paguno”,
2018, N2 8, c. 46, 47). Ero ocHoBHOe oTinyne — 6onsuiee ynqobcreo
nons3oBaHus U nHGopmaTUBHOCTb B pabore 6narogaps 3amene DIP-
nepeknoyarenei kHonkamn 6e3 ¢ukcaymm n gobasneHHomy XXKHU
(ogHa cTpoka n3 fecaTu CUMBOJIOB).

[)aspaﬁamsan KOHCTPYKLUMK H2 MWUKDO-
KOHTpONnepax, f NpWWEen K cneayio-
LWMM BaXHbIM, Ha MO B3rnag, Boisogam. B
HUX O0MKHBI MaKCUManbHO WCNONbL30-
BaThCH "MHTENNEeKTyanbHble” BO3MOXHO-
CTW MWKpOKOHTponnepa. He cneayer,
HanpuMep, 3acTasNATe NONL30BATENA
HabwpaTe 3Ha4YeHWs napamMeTpoB Ha
nepeknioyaTensax, na ewe B ABOWYHOM
dopmare, Unu OTCHUTLIBATL "B yme” gnv-
TENLHOCTE Haxartua Ha kHonky. MonHo-
UEHHOW f0MKHA BbITh U MHOWKAUWA PexXu-
Ma 1 xona paboTel YCTPORCTEA.
YcoBepWeHCTBOBaHHLIM Taimep, pa-
60Tan B UMKIWYECKOM pEXUME, BeaeT
OTCYET BpEMEHU No BeIDOpy nons3oeare-
NS B 4Yacax, MuUHyTax wnu cekyHpax. B

nayz moxet ObiTe BoibpaHa Apyron.
HYucno otpabaTbiBaeMblX UWMKNOB "Bbl-
nepxka-naysa” ot 1 oo 99 unw HeorpaHu-
yeHHoe. B ogHOKpaTHOM peEXUME Bbi-
nepxka (0o 99 yacoe 59 munyT 59 ce-
KyHA) 3a02ETCA W OTCYMTLIBAETCA C AUC-
KPEeTHOCTLIO 1 C.

Bce 3apaBaemble 3HA4YEHUA BBOOAT C
NOMOLLBID NMEepPeMEHHOro pesvcTopa, Ha-
6nogan ux Ha cumsonsHom XKW, B npo-
uecce c4€Ta BPEMEHW BbLIBEAEHHbIE Ha
WHOWKATOP 3HA4YEeHWA YMEHbLLLAKTCS.

MpwHuWnNuaneHaa cxema TaMmepa
nokazada Ha puc. 1. OH cobpaH Ha MUK-
pokoHTponnepe DD1 ATmega8L-8PU.
TalimMepom ynpaensioT ¢ NOMOLBIO KHO-
nox SB1—SB9, suiknouarenein SA1 wu

K Bbia 7, 20 DD1=—
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3aBUCUMOCTW OT BbiDpaHHOW eanHWMUbI
oTcHETA MakcumanoHan BblAepxka —
99 yacoe, 59 MuHyT wunm 59 cekyHa.
MuHuMansHas — oauH 4ac, oAHa MUHYTa
wnu ogHa cexkyHga. B Tex xe npepenax
3a0al0T OANWTENLHOCTL Nay3 Mexay Bbl-
AEePXKaMK, NPUYEM eauHuua OTcyéTa

Keuws 8, 22001 =

SA2, nepemeHHoro pesuctopa R2. dop-
MUPYEMbIE 3BYKOBblE CWMIHaNbl MWUKpO-
KOHTpONNEep BLIBOAUT Yepes ycunutens
Ha TpaH3ucTope VT1 Ha 3NeKTpoMarHuT-
HbI Manyd4atens 3eyka HA1l. WMcnonuHu-
TensHeiM pene K1 OH ynpasnser yepes
yCUNUTENs Ha TpaHaucTope VT2,

MHpopmauma 0 3afaHHbIX napamer-
pax u pexume paboTbl BLIBOOUTCA Ha
wHaukatop HG1. Ceetogvwog HL1 BO
BPEMA OTCYETA BPEMEHW BCMbIXWBAET
kaxayio cekyHay. Ceeroguon HL2 curHa-
NU3NPYET O TOM, 4TO Ha 0BmoTky pene K1
noaaHo HanpsxeHne.

MNuTaT TainMep cTabuNM3npoBaHHbIM
Hanpsxexduem 5 B. MNotpebnaemuil um
ToK — 100...150 MA.

Mnarta Tanmepa, 4YepTex nedaTHbIX
NPOBOAHWKOB KOTOPOW W300paxéH Ha
puc. 2, w3roToBneHa w3 QonNLrMpoBaH-
HOrO C ABYX CTOPOH CTEKNOTEeKCcTonuTa.
Bce oTBepcTMA Ha HER, 332 UCKNIOHEHWEM
KPENEXHbIX, A0MKHbI ObITE METANNN3NPO-
BaHbl. PacnonoxeHue getanein Ha nnare
noxasaHo Ha puc. 3.

MpyMeHeHbl BLIBOAHLIE MOCTORAHHLIE
pPEe3nCTOPLl YKA3aHHOW Ha CXemMe MOL-
HOCTM W OKCWAOHBLIA kKoHaeHcaTtop C6.
OcTanbHble KOHAEHCATOPLl — Kepamuye-
cKkue ANA MOBEPXHOCTHOrO MOHTaxa
Tunopasmepa 1206. Keapuesblii pe3oHa-
Top — KX-38T. Pene K1 — HK4100F-
DC5V ¢ 06MOTKOI CONpOTUBNEHWEM
70 Om.

MNepemeHHbln pesncTop R2 Moxer
6bITe NOBOro TMNA ¢ HOMWHANLHLIM CO-
npotuenednem 1...10 kOm. Ho npw atom
HOMWHanNbHOE CONPOTUBNEHUE PE3NCTO-
pa R1 gomkHo BbiTe Takmm xe, kak y R2.
OT kayecTBa NEpPeMeHHOro pesucTopa
(nnaBHOCTK X048 W HAAEXHOCTW NOOBWUX-
HOro KOHTaKTa) 3aBucwT yaobecTeo 3ana-
HWS MHTEpPBAaNoOB BPEMEHW C €ro Nomo-
LibIO.

Tabnuua 1

| Paspaa | Cocr.

Pa3papg, Cocr.
RSTDISBL q 1

BODLEVEL | (

[wotoN | 1
| SPIEN

BODEN
SUT1 1
1 s UTI {

CKPOT

EESAVE

CKSEL3 | (

( CKSEL2 | 1

0 CKSEL] | (

1 CKSELO | 0

BOOTRS
U LANPOrpam

1

MNepen yCTAHOBKOW MWMKDPOKOHTpONNE-
pa Ha nnaty koasl w3 dainna Shaper_
CS.hex nonxHbl BbiTb 3arpyxeHsl B €ro
NPOrpaMMHyI0 NamaTs, a KoHUrypauws
MWKPOKOHTpONNepa 3anporpaMmupoBa-
Ha B COOTBETCTBMW ¢ Tabn. 1.

Mpoueccop MWKPOKOHTPONNEepa Tak-
TUpOBaH BHYTpeHHUM RC-reHepaTtopom
yacTtoToi 8 MIu. Ho taimep T/C2, otcumn-
THIBAKOLWIA B MUKDOKOHTPONNEPE MHTEP-
Bank! BpEMEHW, TaKTUpoBaH Apyrum BHYT-
PEHHUM reHepaTopPoM, YacToTa KOTOPOro
cTabvnuanpoBaHa KBapueBbLIM PE30HaTo-
pom ZQ1.

ALUM mukpokoHTponnepa ouwdgpoes-
BaeT CHMMaemoe C NOABVMAHOrO KOHTakTa
nepemeHHoro pesucrtopa R2 Hanpsxe-
Hue. OBpasuosoe HanpsaxeHwe ALM —
2,56 B oT BHyTpeHHero ucTo4yHuka. Pe-
3ynsTat npeobpas3oBaHua nporpaMmma
[EenunT Ha AeCATSL.

Mpu BKNIOYEHUW NUTAHWA Taimep
BbIBOAMT Ha wWHAWKaTOp coobueHne
(puc. 4,a) v HauuHaeT paboTy B pexume
oxuaaHusa. Ecnv npu pasomkHYTOM Bbl-
knoyatene SA1 (UMKNWUYECKUIA pPexum)
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Puc. 3

nepenTk Haxatmem Ha kHonky SB2 B
PEXUM YCTAHOBKM BbIAEPXKW, HA MHAMKA-
Top 6yper BhiBeAeHO cooblieHue, noka-
3aHHOe Ha puc. 4,6.

BpauieHneM pyd4ku NepemMeHHoro pe-
3ucTopa R2 yctaHoBWTE Ha WHAOMKaToOpe
KEenaemylo AnNMTENLHOCTL Belaepxkkv, Ha-
npumMep, 25, Kak nokasaHo Ha puc. 4,8.

Puc. 4

YeteépToe Haxartuve Ha kHonky SB2
BO3BPaATUT TalMep B PEXMM OXWOaHWA.
Bce BBeAEHHLIE 3HAYEHWA Nporpamma
3anyWeT B COOTBETCTBYOWME AYENKW
03Y 1 EEPROM mukpokoHTponnepa.

Tenepb MOXHO 3anyCcTUTL OTCHET Bpe-
MEHW HaxaTuem Ha OfHY W3 KHOMOoK
SB4—SB8, suifpae atuM W eauHUUb

OTCYETA BbIOEPXKKW W Naysbl B COOTBET-
cTeuu ¢ Tabn. 2. C Ha4anom OTCHETa Ha
MHAWKaToOpe noABUTCA OBHOBNRAIOWANACH
WHdOopmauma 06 OCTaBLIEMCH A0 OKOHYa-
HWS TEKyWeln BblAepXKW BPEeMEeHW W
OCTABLEMCSH HYUCNe LMKNOB "BblaepXKa-
nayza” (puc. 4,e). [lo wucreyeHun
BbIAEPXKW HAYHETCA OTCYET naysbl C
BbIBOAOM MHDOPMAaLMK O Hel (puc. 4,x).
3TOT UMKN NOBTOPWTCA 3adaHHOe YUCNo
pas.

May3oi 3akaH4YnBaeTca Kaxabii Lukn
paboTtel TaliMepa, KpoMe nocnegHero
(Mnn eauHCTBEHHOro). Hanpumep, ecnu
3a0aHo gecATb UWMKNOB, TAWMED OTCYuTa-
eT AecATb BuiAepkek W aeeaTe nays. lNo
3aBepLlWeHn NocnegHen BolgepxKn Npo-
3BYYMT NATb KOPOTKWX CWrHanoB, a Ha
WHOMKATOpEe NOABUTCA coobuweHune 06
OCTaHOBKe Talmepa, noka3aHHoe Ha
puc. 4,u1.

Pexum HeorpasHuyHeHHoOro 4Yvcna umk-
noe paboTbl Talmepa ycTaHaBnWBaoT
3amblkaHmem eoiknoyatens SA1. Tpwu
3TOM Ha WHAWKATOP BMECTO 3a0aHHOoro
YUCNa UMKNOB BbIBOAATCA OYKBbLI XX, Kak
Ha puc. 4,k Tpy OTCHETE BPEMEHWU OHWU
HE M3MeHsloTcA. Bo Bcex cny4yaax BO3-
MoxHa paboTa Npu HYNeBon 4NMTeNsLHOG-
TW NAay3bl U OAHOM LUKNE.



JnnTenbHOCTL BbIAEPXKW TalMmepa B
OAHOKPATHOM pexume 3a0ai0T, Kak 6o
ONWCAHO BbIlWE, HO NOMb3YACk KHOMKOW
SB3 emecTo kHoNku SB2. Ha nHgukartop
npv 3TOM BbIBOAWTCA W B AanbHeiwem
W3MEHABTCH HaAnWcb, adanoruyHas
nokasaHHoW Ha puc. 4,0, a 3anyckawTt
TanmMep HaxaTtuem Ha kHonky SB9. Mo
WCTEe4YEeHUW 3a0aHHON BLIAEPXKW Taun-
MEp, Kak W B UMKNMYECKOM pexuMme,
noaaeT nNATe KOPOTKWX 3BYKOBLIX CUIHa-

NOB, @ HA MHAWKATOP BLIBOAMT CoODLe-
Hue o6 atom (puc. 4,m). Haxartwem Ha
kHONKy SB1 MOXHO OOCPOYHO OCTaHo-
BWTb TallMep BO BCEX pexumax paboTol.

Npun 6Gezownbo4yHOM MOHTaxXe W
WCMNPAaBHLIX AETANAX TalMep npakTude-
ckm He TpebyeT HanaxueaHws. Moxer
noTpeboeaTteCs NuWbL noabopka peauc-
Topa R1 ¢ uenbio obecneyeHna Ha Bepx-
HeMm (no cxeme) BbiBOAE pesuctopa R2
HanpsaxeHua 2,5 B. B XKW MT-10 S1

_BOSBPAIAACE K

HopaboTka

xypHane "Pagmo” Ne 11 3a 2004 r. Ha

[ c. 38 Owina onybnukoBaHa CTaTbA
A. TpodumoBckoro "Hoeslil BapuaHTt
"notowen Enku”. PUCYHOK nevaTHoi nna-
Tbl B CTaTbe He npusoguncA. Haw yura-
Tens C. Cobonee w3 r. MarHutoropcka
paspaboTan ne4aTHylo Nnary W BapuaHT
KOHCTPYKTUBHOIO MCNONHEHWA YCTPOWUCT-

Puc. 4

[

"nowoLwen enkn”

New Year Tree

PErynupoOBKa KOHTPAcTHOCTW HE npeay-
cMOTpeHa, nosToMy ero BbiBoa 13 He
Ucnonb3yertca. Tok, noTpebnaembiin cee-
TOAMOAHOM NOACBETKOW WHAMKaTopa, —
okono 32 mA.

Ot pegakymn. [1porpaMma MUKPOKOHT-
ponnepa TtanMepa WMeercd no afapecy
http://ftp.radio.ru/pub/2018/11/chaper.
Zip Ha Hawem FTP-cepsepe

HANEGATA W

~

Ba (panee énka). @otorpadumn BHewWHe-
ro Buga Enku npuveeaeHsl Ha puc. 1 w1
puc. 2.

Ons eé nutaHua ot Nboro UCTOYHK-
Ka C BbIXOAHbLIM HanpsxeHnem 7...15 B u
TOKOM Harpy3aku He medee 150 mA, B
TOM yucne u oT BOPTOBOW CETH aBTOMO-
Buns, Ha nnate QONOAHWUTENBHO yCTa-

12

VD1

xs1 pyiDA178LO5 o
v gt 8 +
c2lt C4_lt m
47 MK X 20103,"‘ 10 MK X 0
x358 ' x16B| ¥

Puc. 3

HOBNEH cTabunu3aTop HanpsxeHus

4,3...4,5 B Ha mukpocxeme DA1 78LOS,
CXemMa KOTOpOro npuBeaeHa Ha pumc. 3
(Hymepaumsa 3nemMeHTOBR NPOACNXKeHa).
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Puc. 5

HanpskeHne ¢ UCTOYHMKA B COOTBETCT-
BYIOLLEWN NONAPHOCTW MOCTYNAaeT Ha BX04,
crabunuaartopa Yepes ruesgo XS1. Avog
VD1 noHwxaeT HanpsxeHwe nutadus 5 B
¢ BoIXx0oAa mukpocxemel DA1 oo 3HaveHunin
4,3..458B.

Or pegaxuwn. “Yeprexw ne4arHoOW
nnarel B popmarax Sprint LayOut 5.0 n
TIFF wumewrcas no agpecy hitp://
ftp.radio.ru/pub/2018/11/el.zip Ha
Hawem FTP-cepsepe.

YepTEx NeyaTHoOM NnaTel NPUBEAEH Ha
puc. 4, a pacnonoxeHve 3N1eMeHToB —
Ha pwuc. 5. [nara wW3roToeneHa w3
oTpeska hoNLrMpoBaHHOro ¢ OByX CTO-
pPOH CTEKNOTEeKCTONWTa pasMepamu
112x132 mm. Cnoi megHoil ¢donern co

Huxe NpUBOANMM PHUCYHOK CXeMbl 13

crarsn A. Tpogpumosckoro "Hoswin
Bapwant "nowujen énkn”. — Pagwo,
2004, Ne 11, c. 38.
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CTOPOHbI, NPOTUBONONOXHOW wn3obpa-
KEHHOW Ha puc. 4 u puc. 5, octasneH. OH
NoBLIWAET XECTKOCTb KOHCTPpyKuuu. Ha
3TOW CTOPOHE YCTaHOBMNEHL! TONLKO CBe-
Toanoas HL1—HL8, a ckeo3Helie oTeep-
CTUA NOA HUX Pa33eHKOBaHbl CBEPNOM.
Ana npuaaHua énke ycToW4YMBOCTH nep-
NeHAVKYNAPHO K HWXHEMY OCHOBaHWIO
nnatel (cM. puc. 1 1 puc. 2) NnpunNasHsl
Aea otpeska GONbrMpoBaHHOrO C ABYX
CcTOpOH cTeknoTekcTonuta. OHu obpaay-
10T C HUXHWUM OCHOBaHWEM KPECTOBUHY. A
ONA NpWAAHWA EeCTEeCTBEHHOro Buaa
NOBEPXHOCTWU KPECTOBWHBI W NNatel CO
CTOPOHbI, rAe YCTaHOBNEHLI CBETOAMOAI,
NOKPLITL CNOEM naka Nofg UBeT €N04HbIX
BETOK U TLLATENbHO NPOCYLIEHbI.

Ha nnarte yctaHOB/ieHLl NOBEPXHOCTHO
MOHTUpYyeMble Tunopasmepa 0805 KoH-
nexcaropsl C1 1 C3, peancrtopel R1 1 R2,
avon VD1 — B KOPNYCHOM MCTMONHEHWUW
DO-214AB(SMC). OcTancHble 3NeMeHTbl —
BblBOAHbIE. MukpokoHTponnep DD1 — B
kopnyce DIP-18. [ina MUKpOKOHTpONnepa
KenatenbHo BnasTb 18-KOHTakTHylD na-
Henb, 4T06bI MMETb BO3MOXHOCTL €ro
nepenporpammuposate. FU1 — npego-
XpaHUTeNb CamMOBOCCTAHABNWBAIOWMWIACS
Ha Tok paspbiBa uenu 100..140 mA,
Hanpumep TR250-120 (Tok paspbiea —
120 mA). MlHe3po nutaHua XS1 — DS-210,
DS-261 wnn cepuun DS-313. Owoan GS3A
(MakcuManeHeIA NPAMOIA TOK — 3 A) MOX-
HO 3aMeHWUTL NKObLIM aHaNOrMYHLIM KPEM-
HWEBbLIM WM  MaNOMOLLHBIM  AWOAOM
UloTkw, Hanpumep, u3 cepun BAT46
(BAT46Z, BAT46J) wnn BAT8S5. YcTaHoska
KPEMHWEBOro AN0Aa ¢ MEHbLUMM Makcu-
MansHbIM NPAMBLIM TOKOM MOXET BbI3BaTb
CHUXEHWE HANPAXEHWA NUTAHWA MWUKPO-
KOHTpONNEepa MeHee 3Ha4YeHWRA, ykasaH-
HOro eoiwe (4,3 B).

Mepen ycTaHOBKOW MWKPOKOHTpONNE-
pa cnegyet y6eauTsCA, 4TO BbLIXOAHOE
HanpsxeHwe crtabunusartopa npu Toke
Harpysku 50...100 MA HaxoguTcs B npe-
nenax 4,3...4,5 B. =

MOAVYIIbHAS PEKJIAMA

Pacwunpaem gunepckylo ceTb
NpoAaXwu paauoKOHCTPYKTOPOB
| Paanuo KMUT.
| Cesiwwe 200 mogenen gna goma,
| BusHeca u oduca.
BuiroaHuie ycnoeua.
Ocobble YCNOBWUA ANA LEHTPOB AeT-
| CKOro TBOPYECTBa W PadWMOKpPYXKOB.
WWW.RADIO-KIT.RU
radiokit@bk.ru
Ten. 8-495-545-92-41

‘ Ana Bac, paavwonioGurenn!
PAOWO anemeHThl, Habopbl, MaTe-
pwansl, KOpNyca — HanoXeHHbLIM Nna-
TEXOM.
Ot Bac — onnaYeHHbIi KOHBEPT ANng
karanora.
426072, r. Uxesck, a/a 1333.
WM 3uHnaToe P K.
Ten. 8-912-443-11-24,
rtc-prometej@yandex.ru
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A. BYTOB, c. Kypb6a Sipocnasckou o6.

l_ HanuuMM okasanacb rupnaHpa (6es

WCTOYHWKA NUTaHWA ANA Hee)

W3

NOMELLEHHbIX B AEKOPaTUBHbBIE NNacTUKO-
Bbl€ paccevBatenyd asaguatv AByxuser-
HbIX Muralowmx ceetoguopoe. OcmoTp
rupnaHabl Nokasasn, YTo BCEe OHW coeau-

HEHbl nocneposarensHo. B BoCbMMK

wn3

noBaguaTtv paccevsatenei nocnegoea-
TEeNLHO CO CBeToAMoAaMU BeINo yCTaHoB-
NeHo NO 0AHOMY TOKOOr paH1M4ueaoWwemy

pe3ncTopy CONpoOTUBNEHWEM

1,5 kOm.

Kaxpablii 13 CcBETOOMOA0B YCTOWMYWBO
pabotan npu HanpsxkeHuu 3 B. Takum

XP1 R1 27k
AR g VD1
m
3
o
e R2 27«
£ 1
~ 1 N
c2
47 MKk x
Puc. 1 x 160 B

HL1
RL50-SR113

K50-68, K50-71 unu MMNOPTHLIE aHanoru.

Baamen anogHoro mocta DB104S nopoit-
neét nwobon u3 cepuwin DB104, DB105,
DB106, DB107, RB154, RB156, RB158,

WO4M, KU407A, KU422l KonaeHcaTopsl

C1

R

1 C2 MOXHO 3aMEHWUTb OAHWM KOHOEH-

catopom émkocTeio 10... 22 mk®P Ha Ha-
npsekeHme 350...400 B, peauctopbl R3,
R4 B TakoMm cnyyae He ycTaHaenvealoT.
Ceetogwon RL50-SR113 kpacHoro He-
NPEepbLIBHOrO CBEYEHWUS, MOXHO 3aMEHUTb

NioBbIM aHANOrMYHLIM, Hanpumep, U3 ce-
puia DB5Sb, E1L, KUMAG5, KUMA35 vnu

patoTalowwii B COOTBETCTBUM G HECKONb-
KMMUWU BCTPOEHHLIMW MNpOrpammamu, 4To
pa3HoobpasuT usetoBsble addekTsl. CTa-
ounutpoH VD2 orpaHvuuMBaeT Hanpsxe-
HWE Ha 3TOM CBETOAMOAE.

TokoorpaHuyusawwme pe3ucTopbl R6
1 R7 ycTaHaenueawT B TOM cny4ae, ecnum
B COCTaBe rupnaHabl OTCYTCTRYIOT Pe3unc-
Topsl RB—R12, Hanpumep, Bl non-
HOCTbIO W3roTaBNWBAETE TMPNsHOY M3
OTAENbHLIX CBETOAMOA0B.

InemMeHTEl MCTOYHWKA NUTaHWA pasme-
LeHbl B MNAacTMaccoBOM Kopnyce pasme-

APYrM, C HOMUHANBHLIM TOKOM HE MEHee
20 mA. Ona rupnaHasl NOAOWAYT OBYX-
LBETHBIE MUralowne CBeToanoasl, Hanpu-
mep, SB3RGESCECY — «kpacHblii/3ené-
Hblil, SB3YGESCECY — xénTblii/3enéHblii,
SB3BG6SCECY
SB3RB6SCECY — kpacHblit/cuHuia. Mura-
IOLLMIA TREXKPUCTaNLHLIA ceeToanon ARL-
5013RGBC-B-7color Slow MOXHO 3ame-
HWUTE MOBbLIM aHanoru4yHeIM, Hanpumep,
ARL2-5013RGBC-B-7F, ARL-5013RGBC-
B-7color Fast, ARL-5013RGBW-B-7color
Fast,

CUHWIA/3ENEHLIN,

ARL-5013RGBW-B-7color Slow,

HL12 ARL-5013RGBC-B-Tcolor Slow

obpasom, MOxXHO BbINO Npegnono-
KWUTb, H4TO HANPAXEHWE NUTaHWA CBe-
TOAVOOHOW TUPNAHAbI A0NXHO BbiTh
okono 300 B noctosHHOro Toka, npu
KOTOPOM TOK 4Yepes ceeToauob! 6y-
aer okono 20 MA, 3ta rupnasaa deina
fopaboTtaHa, W W3rOTOBNEH HOBLIN
WCTOYHWK NUTaHWA.

Cxema HOBOI rupnaHasLl nokasaHa
Ha puc. 1. M3 Tpéx paccewearenen
6bINM yOaneHsl TOKOOrpaHW4YnBalo-
wwWe pes3ncTopbl, BMECTO HWX B

MCTOYHMK NMUTEHWUA YCTAaHOBNEHL! ABa |

peauctopa R1 v R2 conpoTtueneHuem
no 2,7 kOMm. Takoe pelweHne NoBbl-
waeTt He30nMacHOCTL 3kCnayaTaumm
rupnaHab. JuoaHsid moct VD1 Bbi-
NPAMASET CETEBOE HanpaxeHue, a
nocneaoBaTensHO BKKYEHHBIE KOH-
neHcatopel C1 w C2 crapaxusawT
NynsCaumMn BeINPAMAEHHOIO Hanps-
xeHua. Ceetoamon HL1 Henpepsis-
HOTO CBEYEHWA CMOHTUPOBaH B KOP-
nyce WCTOYHKKA NUTAHWA W NpeaHa-
3Ha4YeH ANA WHOWK3UWKW BKIIOYEHWA
rupnaxasl B cets. Peauctop RS npea-
Has3Ha4eH ANA pas3psakv KOHAeHca-
TOpoB GuneTpa U obneryeHns guwar-
HOCTWKW NpK 06pbIBE TMPNAHALI.

%

CeetoanoaHas ryupnaHaa coaepxuT
AeCATb ABYXKPWCTaNbHbIX MUWraiowmx
CBETOAMOA0B KPACHOI0 W CMHEro ceeve-
HWA, W CTONBLKO Xe ABYXKPUCTalbHbIX
MUTaWWXx CBEeTOOWOA0B KpacHoro wm
3en8Horo ceeveHus. JOnNonHWUTENbLHO B
cepeawHy rupnsHabl gobaBneH Tpex-
UBETHHIM Murawwmin ceetoawog HI12,

N

pamu 55x35x22 MM OT umnynscHoro B
mogeny HNA120050E (puc. 2). MoHTax-
Has nNnaTta He UCNonNb3yeTcsa, AeTanu Npu-

HL2 HL11 HL12 7, HL13 HL17
7 R6 39k o r o i o
oo BN @ @ cee ﬁ‘;‘\
L1 N N NN S
- HL18
~
| R VD2 TMZC5VE
470 % R12
HL22 HL21 HL20 , R11 HL19 Sk
R10
R739x  R815x 7 R915« : 7

RGBFYL-5013RGBC-B-Q. Yem 60nb-
we BypeT ycTaHOBNEHo pasHoobpas-
HblX MUraluwMx CBeToauoaos, Tem
WHTepecHee OypeT rvpnaHpa. Boi-
BO/Ab! CBETOAVOAO0B MMPNAHAOLI M30N1-
pOBaHbl NPO3pPaYHbIMK TEPMOYCaXW-
Baembimu TpyGkamu. CtabunutpoH
VD2 (TZMC5V6) npunasH Henocpen-
CTEEHHO K BblBOAam CcBetoauoaa
HL12. lMpu camMocToaTensHoOM W3ro-
TOBNEHWUM TAKON erﬂFlH,El,hl aHanorun4-
Hble CTabwWNUTPOHLI YCTaHaBNWBaIOT
napannensHo Kaxgaomy u3 CBeToamo-
[0B B Cny4ae, ecnv B NporpaMme ero
paboThl eCTk PEXMMbI C NEPEMEHHON
APKOCTLIO CBEYEHWA WM KOoraa He
CBETUT HW OAWH W3 KPWCTaNnoB.
YKkasaHHblid CTabunuMTpoH MOXHO
3ameHuTb cTabunuTpoHamu 1N4734A,
BZV55C5V6 wnn apyrum manoraba-
PUTHBIM C HOMUHANbHBIM HaNPAXEHW-
em 5...6 B.

Be30WwnboYHO M3roToBNEHHOE U3
vcnpasHbiX geTtaneil  ycTpolcTteo
HaymHaeT paborartk cpa3sy u He Tpeby-
er HanaxusaHua. Mpu cbopke W 3KC-
nayatauuu  KOHCTPYKUMW cnegyer
NOMHUWTE, 4TO BCE €€ INEMEHTEI Haxo-
AATCA NOA ONacHbIM HaNpsXeHWem

ceTu nepemeHHoro Toka 230 B.

Oor pegakyumn J’Ir.‘mmH.'J,'_}.h.':m.'rm»m pa-

EE:ﬁ:?’:ﬁlﬂK" KOpMycy' MoNUMBPHEIM (KNeem WK, UAMOCTRUPYIOWWA paboTy yeTponcTea
* Haxoaurca no agpecy http://ftp.radio.ru/

MoxHO NpuMeHuTe pesuctoptl MIT, pub/2018/11/girlanda.zip na nawem FTP-

PMNmM, C2-23, C2-33, P1-7 » ananoruy-
Hele. KoHgeHcaTopel C1, C2 — okcuaHbie

cepaepe
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ABTOMAT-BbIKJIlOYaATEeNb
UMNNIOMUHaALUU HOBOroaHewn

eNKu

A. BAXAPEB, r. Bazemckuii Xabaposckoro kpas

l BONLWWHCTBE CNy4aesB Ha HOBOrog-

Hel Enke, ycrtaHasnueaemow BO
ABOpe, a Takke BOKPYr Heé, pasMeLuaoTt
HOBOMOAHKO MANKOMUHAUMIO M3 NaMNOYeK
W rupnaHa. A pna Toro 4Tobbl BCEW 3TOW
KpPacoTOn ynpaenan He KTO-TO U3 XUNbUOB
Aoma, 4To He Bceraa yaoobHo, 0cobeHHOo B
HOBOrOAHIO HOYb, Ny4lle OOBEPWUTL 3TY
paboty asTomartuke. MNpepnaraemoe ycr-
POMCTBO @BTOMATHYECKWU BKNKOYUT WUANIO-
MWHaUMWIO Ha HOBOroAHER €nke C HacTyn-
neHveM TEMHOro BPEMEHW CYTOK W Bbi-
KNIOYUT €€ Yepes HeCKONLKO YacoB nocne
aToro.

Cxema aBToMara noxkasaHa Ha PUCYH-
Ke. OH COCTOWT U3 HECKONBKUX OCHOBHbIX
yanoe. Mepsblit — doTopene, cobpaHHoe
Ha ¢doToauope VD2, Tpanauctope VT1 m
komnapaTtope DA1, koTopoe onpegenser
BPEMSs CYTOK — AEHb WK HOYb. Ha Tpurre-

XP1

LEHA BLICOKMM YpPOBHEM Ha ero sxoge R
(BbiBOA 3).

Mpw HacTynNneHu TEMHOTHI TOK Yepes
$oTOANOA YMEHLLLAETCA W TPaH3UCTOP
VT1 nnasHo 3aKpLIBAETCA, a HaNPAXeHne
Ha HEWHBEPTUPYIOLLIEM BXOAE KOMnapaTo-
pa yMeHbluaeTcs, npubnmnxancs K nNopo-
roeomy. Korga oHO pocTurHer nopora,
KOMMapaTop NepeknioynuTcs, TPaH3UCTop
VT2 otkpoetrca W 3a Cc4Yé€T nepenapa
HanpsixeHus Ha Bxopae C (BoiBog 3) Tpwr-
rep DD1.1 takxe nepexniodutca. B pe-
synetate TpaHauctop VT3 oTkpoetcs,
pene K1 cpaboraert v Ha Harpyaky nocry-
nuT HanpsxeHwe cetu. OQHOBPEMEHHO
TaiMep Ha cuétumke DD2 HauHeéT pabo-
TaTb, NMOCKONbKY Ha ero Bxoae R Gyaper
HW3KWIA YPOBEHB.

YacTtoTtosapawowme anemenTol (R10,
R11 n C3) ecTpoeHHOro B8 c4étymk DD2

C2 obBaasareneH, Be3 Hero komnapartop
npv Nepexoae w3 CBeTNoro BPEMEHW Cy-
TOK B TEMHOE DyAeT NoXHO cpabaTtkiBaTs.

MNutaeTca ycTpOWCTBO OT CETEBOro
HecTabunManpoBaHHOro MCTOYHMKA NUTa-
HWA C BbIXOAHbIM TokOoM go 300 mA. Mu-
TaHMe mukpocxem (okono 9 B) crabunum-
3MpOBaHO NapameTpuyeckum ctabunuaa-
Topom HanpsxeHus R1VD1C1.

MNpumeHeHsl peancTopsl MNT, C2-23,
OKCWMIHBIN KOHOEHCATOp — WMMNOPTHBLIA,
ocTanbHble — NAEHOYHLIE UMW Kepamunye-
ckue. TpaH3UCTOPbLI MOXHO MPUMEHUTH
Nobbie ManoMOLLHBIE COOTBETCTBYIOWLErD
Tuna npoeogumocTu. Gotoamon — niobo-
ro Tuna, ero MOXHO 3ameHuTs oTope-
3UCTOPOM, HO noTpebyetca noabopka
peancrtopa R2. Pene MOXHO NPUMEHUTL
noboe ¢ HOMWHaNbHbIM HanpaXeHuem
o0BmoTkn 12 B 1 KOHTakTamu, pacc4mTaH-
HBEIMWU 0019 KOMMYTaLWK CeTeBOro Hanps-
KEHWS U TOKA, NOTPeBNaemMoro anemeHTa-
MW MNNIOMKWMHAUWK.

Jertanu CMOHTMPOBaHbLI HA MaKeTHOW
ne4yaTHoW Nnarte ¢ NpUMMEeHeHWeM NpPoBoa-
HOro moHTaxa. lNnarta v ocTansHble pera-
W pasmeLLeHsl B NNacTMaccoBoM Kopny-
ce ¢ pazbeémMamu Ans NoakniyeHus GoTo-
ANoaa, UCTOYHWKA NUTaHWA W Harpy3kW.
Ha xopryce ycTaHOBNEH Nepekioyarens
SA1 (moboit manorabapuTHbIA Ha ABa No-

~.230B
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K Harpyake
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K1
Sl
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1 >
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Kebig. 7-11 DDA, ebie. 7 DD2 -e——— DD1 K561TM2

pe DD1.1, TpaHauctope VT3 v pene K1
cobpaH BTOPOWR, WCNOAHWTENBHLIA Yy3en,
KOTOPbIA NOAAET NUTaKLLEEe HanpsxeHue
Ha Harpyaky — rvupnsHasl namn. Tpetuia
y3en — Taimep, KOTOpbIi 3anaéT Bpems
BKNKOYEHUA rupnaHa, oH cobBpad Ha cYéT-
yuke DD2.

PaboTtaeTr yCTpPOWCTBO CReaylowmMm
obpazom. B UCXOAHOM COCTOAHUW (OHEM)
TpaH3ucTop VT1 OTKPbIT NPOTEKaloLWwmm
yepez doroguon VD2 Tokom. Hanpsa-
HKEHWE Ha HEMHBEPTUPYIOLLEM BXOOE KOM-
napatopa DA1 npesbilwaeT HanpaxeHue
Ha ero uHeepTupylowem exoae. Moaromy
Ha ero BbIXOAE BbICOKWIA YPOBEHL, W TPaH-
3ucTop VT2 3akpslT. Tpurrep DD1.1 Haxo-
AWTCA B COCTORHUM C HU3KUM YPOBHEM Ha
npaMom Beixoae (BelBog 1), nostomy
TpaHaucTtop VT3 3akpbIT, KOHTaKTLl pene
K1 pa3omMkHyTbl 1 Harpyska obecTodeHa.
Pa6oTta Taiimepa Ha c4éTtumke DD2 3anpe-

reHepartopa seibpaHbl Tak, 4Tobbl Ha ero
BLIBOAE 5 NpUMEPHO Yepes 4 4 (KoHTaK-
Tbl BblKNtOyaTend SA1 3aMkHyTHl) no-
ABWUNCH BbICOKWA YPOBEHL, KOTOPLIA ne-
peknount Tpurrep DD1.1, a ToT, B CBOIO
oyepenb, OOHYNWT W 3anpeTuT pabdoTy
cyéTumka DD2. B peaynetate TpaH3ucTop
VT3 3akpoeTcs, pene 6ygeTt obecTo4eHo,
a Harpyska oTknio4eHa ot cetu. B Takom
COCTOSIHUM YCTPOWCTBO 6yAeT HaxoanTb-
CA 0O HacTynneHus TEMHOro BPEMEHW
CnenywLwmx CyToK, U NPOLECC NOBTOPUT-
cs.
Kak nokasana npakTuka ucnons3oea-
HWA 3TOr0 YCTPOWCTBA, MPOLOMXWTENL-
HOCTb paboTbl HOBOrOAHEN UNNIOMUHALMK
OKONO 4 4 BNONHE AOCTATOYHA B ODbIYHbIE
OHW, 2 B HOBOrogHWW HOYL 330EePXKY
MOXHO YBENUYMTL ele Ha HEeCKONbKO
4acoB C NOMOLWBIO nepexnoyaTens SAT,
pPa30MKHYB ero KoHTakTel. KoHaewcaTtop

noxenusa). Ecnu 6nok nutaHua He cHab-
KEH CBETOBbIM MHAMKaTOPOM BKMIOYEHWA,
Ha KOpNyce YCTPOWCTBA MOXHO YCTaHO-
BWUTL CBETOAMOA (Hanpumep, AJI307BM),
NoAKNIOYMB ero 4epe3 pPe3nucTop conpo-
TuBneHunem 1 kOM K BeIxOAy Bnoka nuta-
HUS.

HanaxwveaHue NpoBOOAT B CNeayowen
nocnegosaTtensHocTw. ocne BKNDHEHWS
NUTaHWA U3MEPSAIOT HanNPAXeHWe Ha Bbi-
Boge 4 komnaparopa. OHO AonkHO BbiTh
okono 1 B. Yem meHbwe HanpsxeHue,
TEM NpU MEHbLLUEM OCBelleHun cpabaTsl-
gaetr ¢dotopene. Oceewas W 3areHns
doroavog VD2, ybexpawTtca, 4To GOTO-
pene pabotaer. [py KaxaoMm 3aTeHeHWuW
doToguoaga Ha BbIXO4E KOmnaparopa
(BblBOA 9) AONXKHO OBbITe HanNpAXeHue,
6nu3koe K Hynio. 3atem nposepsioT pabo-
Ty TpUrrepa. OH OOMKeH NepeknioYaTLCs
NPV KaxKa0M NOABNEHWU BbICOKOr0 YPOBHSA



Ha Beixoge koMmnapartopa. Paboty reHepa-
TOpa B c4éTUnKe DD2 MOXHO NpoBepuThL C
NnOMOUWbLID CTPENOYHOrO BONLTMETPA.
MNopknioyne ero Kk sBeiBogy 11 wnu 12,
MOXHO YBUOETb U3MEHEHWE HanpaXeHus
¢ yactotoi okono 1My, Ho npw atom Ha
Bxoae R cuérumka DD2 (BbiBOA 3) AONXEH
BblTb HU3KWIA noruyeckuin yposeHs. Mpu
npuMeHeHun apyroro dotoanona wnu
ero 3amMeHsl POTOPE3NCTOPOM, BO3MOX-
HO, npuaétca nogobpats peauctop R2
AN\ nony4yeHwus yctoiumeoro cpabaTbiBa-
HuA doTopene. [nsa yMeHblWeHWA Toka,
norpebnaemoro pene, NOcnenoBaTenbHO
C HUM BKNIOYEH pe3uctop R9. Ero conpo-
TMBNEHWEe MOXHO nopgobpartk Tak, 4Tobbl
pene HaneéxHo cpabartbiBano NP MWHK-

MansHOM HanpsxeHun cetn. Bnpouem,
Hanuuue aToro pesucropa Heobsazarens-
HO, W ero MOXHO 3aMEHWTL NPOBONOYHON
nepemsI4Kon.

YcTpoucTteo 6GbINO pasMmeleHo B
INEKTPUHECKOM LMTE B KOPWAOpe Aoma.
doToguon NUNKONA NEHTOW MPUKNEEH K
OKOHHOMY CTEKNY B KOpUOope, a CBepxy
DONONHUTENBHO 33KNeeH YEPHOW M30NEeH-
TON, 417066l HE OLINO 3aCBETKM OT Kopu-
AopHoro oceewenus. lNposog ans nop-
KNIOYEHWA Harpy3ku 4epe3 oTBepcTWE B
CTEeHEe BbiBEOEH Hapyxy W MpoTAHYT 00
eénku Ha BesonacHol BeicoTe. B passert-
BUTENEL Ha KOHUE NpOoBOOa NOOKMoYaoT
HOBOrOQHWE MMPAAHALL.

Cuyactnusoro Hosoro roga! a

1 3anareHToBaHHAA MOOEN.:
"BbIKNOYaTenk CBETa C rofioCOBbIM
ynpasneHuwem”.
| WHTepHeTt-marasun "Papyra”,
I http://png-cs2536566.tiu.ru
1

* * *

|  BECNPOBOAHAS MEPEOAYA
3BYKA!

’ NMEPEOATHMKWN, MPUNEMHWKWN,

| PLL-CUHTESATOPbI

www.new-technik.ru
!_

ABTOMaT cBeTOBbIX 3P PEeKTOB

Ha MUKPOKOHTpoONnnepe
10. MAPTBIHIOK, n. 3artobonbck, KazaxcraH

BeinyckaemMbie cerogHsi NPoMbILWINEHHOCTbIO HOBOrogHUe ruprsiH-

Abl YKOMNAEKTOBaHbl, KaK NPasuno, aBTOMaTU4eCKUMM nepextioya-
TenaMMu, PpeannuayiownmMmm pasnnyHbie cBeToBbie 3¢ PpekTsl, HO HeKo-
TOpble NOTpebuTensckue XxapakTepuCcTUKN 3TUX Nnepekxnaoyvatenei
HeynoBneTsopuTebHbl. YacToTra nepekniovYeHns rupnsHg B 6onb-
WHHCTBE CAy4YaeB Bbille XeNnaemoi, Hepeaku BbIXOgbl M3 CTPOs
TUPUCTOPOB UAN faXe MHTerpanbHoi Mukpocxemsl. lMoaTomy camo-
CTOSTENbHOE KOHCTPYMPOBaHWE aBTOMAaTOB CBETOBbIX 3¢peKkToB BCE

eLwé ocTaéTca aKkTyaabHbIM.

| NUTENBHOE BpemAa f nonbL30Bancs
YCTPOWCTBOM, OMUCAHHBbIM B CTaThe

B. YexkaHuxuHa "ABTOMAT CBETOBbIX 3¢h-
dekTos” ("Paguo”, 1984, Ne 11, c. 52, 53).
Ero noruvyeckasa 4acTe nocTpoeHa Ha
OBOWYHLIX CHETHMKAX W CABWIOBOM peruv-
cTpe. ABTOMart OTnW4aeT MNPOCTas KOH-
CTPYKUMA 1 Hennoxoe pasHoobpasue pea-
nuayemeix acpdekTos: "Geryume” oroHb u

TEHb, NONapHOEe NepeknioYeHe TMpnNsaHg B
pasnuyHbIX KOMBUHAUMAX, 3aXKMraHue unu
raweHwe Bcex rupnana. CmeHsAwTcs
acddekTbl ABTOMATUYECKM B ONpeaenéH-
HOM Nopsake.

Skcnnyatauma asToMaTa BhIABWMNA ero
HepocTatkm — 6Oonewwe rabaputel w
HeobxoAuMOCTb JOBONbHO MOLUHOrO cTa-
B6UNU3MPOBAHHOIO WCTOYHMKA MUTAHWA.
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Moatomy Bein paspaboraH asToMart, pea-
NN3YIOLWIA @aHANOTMYHBIA anropuTMm nepe-
KIOYEHWA TMPNAHA, HO HAa COBPEMEHHOM
anemeHTHon 6Hase. MNpu atom crTosna
3aAa4a N1l NOBTOPUTE anroputM pabo-
Tbl ONMCAHHOrO B YNOMSAHYTOW BbilLe
CTaTbe aBTOMATa, He JOMOoNHARA ero apyru-
MK QYHKLUAMK,

MpuHuMnuansHas cxema paspaboTtaH-
Horo asTomara n3obpaxeHa Ha puc. 1. B
uenu ero nutaHua or cetn ~230 B ycra-
HoBNeHbl peauctop R2 v sapuctop RU1,
Ha3Ha4YeHWEe KOTOPbLIX 3awuTa ycT-
POMCTEA OT BLICOKOBONLTHBIX MMNYLCHBIX
noMex, KOTOpLIE MOryT CTaTb NPUHMHON
BbIXOAA W3 CTPOA CUMUCTOPOB. 3atem
CeTeBOe HanpsaxeHwe NOCTynaetr Ha
¢duneTp C3L1, npenoTepawalowmin npo-
HWKHOBEHME MOMEX, BO3HMKAIOWMX Npu
paboTe yCTPOWCTBA, B CETh, a TaKXe nona-
OaHWe BbICOKOYACTOTHBIX MOMExX u3
NUTAIOLLEN CETU B NEpeKNioYaTenb.

Hu3koBONbLTHLIE 3Nkl aBTOMATA NWUTA-
OTCA Yepes racAwmin kowpeHcatop C4.
Peanctop R4 ymedbwaer amnnutygy
WMNynbCa TOKa, BO3HWUKAIOWEro Npw nep-
BOHA4aneHOM 3apsgke 3TOro KoHAeHca-
TOpa nocne BKIIOYEHWA YCTpPOWCTBA B
ceTb, a yepes pesvuctop R9 koHageHcaTop
C4 paspaxaeTcA Nocne BbIKNOYEHWS
yCTponcTBa. BeINpAMUTENbL HaNpAXeHWUs
nUTaHUA — OAHONONYNEPUOOHBIN, BbINON-
HeH Ha auogax VD3 n VD4. Ero BeixogHoe
HanpsaXeHwe orpaHu4eHo crabunuTpo-
HOoM VD6. KonpeHcatop C5 crnaxveaet
NyNbCaUMK BoINPAMIEHHONO HANPAXEHWA.

Anroputm paboTel aBTomara BbINOn-
HAET MUKpPOKOHTponnep DD1 ATtiny13A-SU
no 3arpyxeHHon B Hero nporpamme. Eé
WCNONHEHWE CUHXPOHW3WPOBAHO € NW-
TaloWen CceTbido C NOMOLWLID Uenu
R1C1VD1VD2, 6naropaaps KOTOPOW noru-
4YeCKMI YpPOBEHb HanpsXeHWa Ha Bxoge
PB3 MukpOKOHTpONNepa CMEeHAEeTCs Npo-
TUBOMONOXHLIM KaXabli pas, korga MrHo-
BEHHOE 3HAYEeHWEe HaNpsiXeHus B CeTu
nepexoamt Yepea Honk. Kongexcarop C1
nogaenseT nomexw, a guogsl VD1 n VD2
OrpaHu4MBaloT HanpsaxeHwe Ha Bxoae
MWKPOKOHTpONEpa noteHuvanamu nno-
COBOro U MMHYCOBOIrO BbIBOAOB €ro NuTa-
HWS.

Knonka SB1 cnyxut gna Beibopa
4acToThl NepekniovYeHus rupnsaHa. MNpu
HaxaTuu Ha He€ MMNYNbCbl CMHXPOHW3a-
UMM C CeTbl0 MepecTaldT NocTynaTte Ha
exon PB3 mukpokoHTponnepa. Ecnun um-
nynscoe He 6uino Bonee 80 mc, To nocne
1ux BO30BHOBNEHWS Nporpamma Gukcupy-
eT dakT HaxaTua Ha KHOMKY W U3MEeHAeT
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Puc. 2

4acToTy nepeknoyeHws rupnaHa. Hepo-
CTaToOK Takoro cnocoba B TOM, 4TO KpaTKo-
BPEMEHHOE WCHE3HOBEHWE HaNpPsKeHWs B
cetn ToXe MOXeT ObiTb BOCMPWHATO Kak
Haxatue Ha KHonky. Ho Takue cobbitus
NPOUCXOAAT, Kak NPaBuno, KpanHe peaxo,
No3TOMY NPUHATOE TEXHWHYECKOE PeLLeHNne
BMONHE ONpasAaHo.

Bcero npeaycMoTpeHbl OecATb pas-
HbIX 3HA4YeHW 4acToTel B WHTEpBane
0,4—4 ly. Npu kKaxgom HaxaTuu Ha
KHOMKY NPOWCXOOMT NEpPexop K cneayio-
LWEMY B CTOPOHY YMEHbBLUEHNSA 3HAYEHUIO
4acToTbl, @ NOCNE AOCTWXKEHWUA MWHWU-
ManbHOM 4acToTel — MNepexon K Makcu-
MansHoi. Kpome Toro, Haxarvue Ha KHon-
Ky aBroMmartuyecku 3sanyckaet addexr
"Berylwmin oroHb”, 4TO NO3BONAET BWU3Y-
anbHO OUEHWTL BLIDpaHHYIO yacToTy. Ye-
TaHOBNEHHOE 3Ha4YeHWEe 4acToTbl Nepe-
KJOYEHWA MporpaMma 3anucoLiBaet B
EEPROM mukpokoHTponnepa. A npu
KaxAoM 3anycke OHa 4uTaeTr ero M3
EEPROM w panee Bocnpov3soguT 3d-
@exThl UMEHHO C TAKOW 4acTOTOW.

Obpatute BHUMMaHWe, 4TO Ha cxeme
yKasaHbl He HauMEHOBaHWA 3NEKTPOAOB
cumucTopoe BT131-600 (VS1—VS4), a
HOMEpa BLIBOAOB WX Kopnyca: 1 — anek-
TpoA 2, 2 — ynpasnsiowmia anektpoa, 3 —
anektpog 1. Wmnynbcel ynpaeneHus
cumMucTopamu anutensHocTeio 500 Mkc
MWKPOKOHTpONNep GOpMUPYET Ha CBOWMX
Bbixogax PBO—PB2 u PB4 B Havane kax-
[0ro nonynepvoga CeTeBOro Hanpsxe-
HMA. DTO NO3BONAET YMEHLLWWTL PacXo-
OyEMbIi Ha yNpasneHne CUMUCTOPamMK TOK
W MUHUMW3WPOBaTbL CO34aBaeMbie Npw
KOMMYyTaLuumm nomexu. Ho cnepyet y4ecTsb,
4TO NPWU NUTaHWUM MUKPOKOHTpOMnepa oT
ApYyroro UCTOMHWKA, B OTCYTCTBUE CETEBO-
ro HanNPsXeHws, WMNYNbCbl YNPaBNEHWA
cUMUCTOpamMu oH GopMUPOoBaTL He ByaeT.

TMpNAHAL NUTAIDTCA NYALCUPYIOWUM
HanpsxxeHuem vepes auoa VDS, MNpakTtuka
nokasana, 4To Nnpw 3TOM WX CBEYEHWUE NPK-
obperaert bonee TENMLINA, NPUATHLIA OTTE-

HOK 1 YBENWYMBAETCA CPOK CAyxObl namn.
Mpw XenaHuu 3ToT AMOA MOXHO 3aMEHUTL
nepemMblyKoin AWM NOAKNIYUTE napan-
NensHO eMy BbikKni4artenb.
MporpaMmMaTop NOAKNIHAKT K MUKPO-
KOHTpONNEpy Yepea pasweém XP1 PLD-2x5.
HaaHa4yeHue ero BLIBOAOR TAKOe Xe, KaK y
MHOMMX PacnpoCTpaHEHHbIX NporpaMmma-
Topos, Hanpumep USBASP. MNutanue npwu
nporpaMmMmMpoBaHnK AOMKHO NOCTynaTk
Ha MWKPOKOHTPONNEp 0T Nporpammaro-
pa. KoHdurypauma MUKPOKOHTpONnepa
AONXHa CoOTBETCTBOBaTh Tabnuue. OHa
coBMnagaeT ¢ ycTaHaBNMBaeMoWl Ha 3aBo-
AEe-N3roToBUTENE MUKPOCXEMOW, NO3TOMY

Cocr. Pa3spag, Cocr.
WDTON 1
CKDIVE 0
SUT1 1
SUTD 0
CKSELT | 1
CKSELD 0

Pa3pag
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DW ."' 1
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1
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SPIEN 0

[ eesave | 1

0 1aNPOrPaMMUpoBaIHo

1 HE 3ANPOrPaMMHpoOBaHD.

npwv UCNONL30BaHWM BHOBL NPUOBPETEH-
HOrO 9K3EMNNApPa MWKPOKOHTpONNepa,
eweé He paboTaslWwero B ApYrvx ycTpon-
CTBax, U3MEHATb ero KoHdUrypaumo Het
HEeoBX0AMMOCTH.

AsTomMar cobpaH Ha ne4yaTHoOW nnare
paamepamu 52x85 Mm 13 GonbruposaH-
HOIO C OHON CTOPOHBI CTEKNOTEKCTONNUTA,
YepTeéx KOTOPOW nokasaH Ha pwuc. 2.
Mnata nomeuweHa B KOPNyc NOAXOAALMX
pa3Mepos U3 U30NAUMOHHOrO MaTepuana.

MoryT 6biTb WCNONL30BaHLI NOCTO-
AHHbIE Pe3VCcTopL! NBOro TMNAa, HO peaun-
ctop R2 pomkeH BbiTb HEBO3rOPaemMbiM.
Konpgencatopel C1 1 C2 — niobble kepamu-
yeckue. KoHgeHcatopel C3 u C4 — nné-
HOYHbIE K73-17 unu ux MMNOpTHBIE aHano-
rv. KHonka SB1 gonxHa BbiTk xOpoLwo n3o-
NUPOBaHa, NOCKO/bKY e€ KOHTAKTbl ranbsa-

HWHYECKW cBA3aHbl C ceTeio. MNposoaa, nay-
LME K KHOMKE, He A0MKHbI BbiTh CANLLKOM
ASUHHBIMK BO M36exaHue BO3AeNCTBUS Ha
HWX nomex. PeEKOMeHOY0 CBUTb X MeXay
coboi. Oeyx0BMOTOYHLIM Apoccens L1 —
OT CEeTeBoro GunLTpa UMNYNLCHOMO NCTOY-
HMKA NUTaHWA MOLLHOCTLIO HEe MeHee
150 Br. MOWHOCTE Kaxaowh rupnasis He
AonxHa npessiwars 40 Br.

MpasunbHO cOBPaHHLIM aBTOMAT Ha4Yu-
Haet paboTatk cpasy v B HanaxveaHum He
HyxfaeTcH. Tem He mMeHee MWKPOKOHT-
ponnep DD1 pexomeHoyerca MOHTWMPO-
BaTh Ha nnaty B NOCNEOHIO O4Yepefb.
MpepeapuTensHO HYXHO yDeauTbLCH, HTO
npw aeTomare, BKNIOYEHHOM B CETb, Ha-
NPsKEHWE MEXAY KOHTaKTHeIMK nnoLluan-
KamMu ON9 BLIBOLOB NMWUTAHWMA MUKPOKOHT-
ponnepa HaxogmTtca B npepenax 4...5 B,
MporpaMmMupoBate MUKPOKOHTpONNep
cnenyeT TONLKO NPY OTKNIOYEHHOM OT ce-
TW aBTOMATe W YAaneHHON NepemMbluke S1.
MNocnepHee npenoTspalwlaeT npoTekaHue
cnulkom BoNbLIOro Toka Yepes crabunm-
TpoH VD6 npu nogave HanpaxeHwa nuta-
HWA MWKPOKOHTPONNepa 4Yepes pasbém
XP1. OTknioumB nporpaMmarop oT asToma-
Ta NO 3aBEPLIEHWM NPOrPaMMUPOBaHWS,
nepembidky S1 cnenyer BEpHYTL HA MECTO.

Or pegakumm
ponnepa v hainn neyarHon nnar
Sprint Layout 6.0 umeorcs no agpecy http:/,
ftp.radio.ru/pub/2018/11/effect.zip Ha

Hawem FTP-cepsepe

MporpaMma MUKDOKOHT
B thopmare

MOAYNIbHAS PEKJTAMA

| Beiceinaem nouton paavoHabopsl,
paguogetanu. Karanor GecnnatHeli.
KoHeepT ¢ 0bparHeiM agpecom o6sza-
TEneH.
E-mail: gsa6363@mail.ru
| www.elecom.w500.ru



OxpaHHOEe YyCTPOMUCTBO
"3NneKTpoHHasa cobaka’
A. EKUMOB, c. OmyTtuHckoe TiomeHcko# 06.

"'}, cnu y Bac HeT cobaku, eé He oTpa-
-/ BAT cocen’, — NOETcA B NecHe m3
nonynapHoro kuHodwunema. K Tomy xe
cobaky ewe n KOPMUTbL HYXHO. TTpUYUHOR
YCTaHOBKW B AOME “3NeKTPOHHOWN cobaku”
NOCAYXWNO XenaHwe OTBaAWTL HEnpo-
WEeHHBLIX rocTel, nocewaswmnx npuyca-
AebHLIN y4acTOK B MOE OTCYTCTBHE,
Cxema ycTpoWCTBa nokKasaHa Ha
puc. 1. OHO BKAIOHAETCA NPU 3amMbiKaHUK

1 SA2"Bkn oxp"
:D:_. T2

SB1

"3BOHOK"

~230B , X

noa Kpbinbuom, BTOpas — B noacob-
HOM nomeuweHun. 3anuce cobadsbero
nas ckadaHa w3 MHTepHeTa 1 ¢ Nnomo-
wpio nporpammel “Nero” unn aHano-
rm4Hoin nopaboTaHa Tak, 4To €€ npo-
AONXUTENBHOCTE MOXET BbiTk Cokpa-
WwieHa, a 38yK N1an NOABNAETCA TO B OA-
HOIA KONOHKeE, TO B ApYroii. 3To co3pa-
€T BMOMMOCTL nepemeleHus “"coba-
k1" vUnu Hanw4usa aeyx cobak.

VD1-VD4
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Bx 2|H@ MUKpocxeme
TDAZ2005

Puc. 2

BA1

BA2

Mopyne mp3-nneiiepa "Tenstar”
(pmc. 2) 6ein npuobpeTen Yepea MH-
TepHeT. Pene ¢ HOMWHanNbLHLIM HaNpPA-
weHuem 12 B — oT ucToYHMKa Dec-
nepeboNHOro NUTaHWA KOMNbIOTEPa.
Ha exogHo# nBepw wnu kanuTke cne-
ayet pasmectuts Tabnuuky "Octo-
poxHo, 3nas cobaka!”. E€ MOXHO
npuobpecTn unn ckadate M3 WH-
TepHeTa M pacneyararb WA Hapuco-
BaTh CAMOMY C NOMOLLLIO TpadapeTa
W BanNOH4YMKa C KPaCcKO#.

DYHKUMKM YCTPOACTBA MOXHO pac-
WKpUTE, cHabaue ero "TPeeoXHOR"
KHOMKOR, KOTOPY NOOKNOYaT na-
pannensHo KoHTtaktam pene K1.1. B
3TOM Cnyyae Ha bnew-kapTy MOXHO
nonepemMeHHo 3anvcaTh nai cobaku

DAZ2 7805

Puc. 1

KOHTaKTOB Bbik/odaTens SA2 "Bkn. oxp.” n
cpabaThiBaeT NpW Haxatum Ha kHonky SB1
ABepHOro 3soHka HA1 nnn npy 3aMelkaHumn
KOHTaKToB BbIKNOYaTens SF1, BMOHTMpPO-
BaHHOro B ABEpPHOW Npoém. lMocnenHiown
DYHKUMIO MOXHO BKMIOYATL W BLIKNIOHYATL C
noMoLLbLI0 BeikNtodaTens SA1 "Bkn. asepb”.

Ecnw oxpaHa BknioyeHa, nocne Haxa-
TUA Ha KHONKY 3BOHKa SB1 3a3sy4uT ero
curHan 1 OQHOBPEMEeHHO nuTalolee Ha-
NPRAXeHWe NOCTYNWT Ha TpaHcdopmarop
T2. HanpsxeHwe ero BTOPUYHOW 0BMOTKM
BbINPAMAAETCA AWOAHbIM MocToM VD1—
VD4 v crnaxuvBeaeTcs KOHAEHCATopamu
C1—C4, xoTopble HakannuealoT 3apsafg.
Moka Haxara KHoMKa 3B0HKa, KOHAeHCcaTo-
pbl 3apaxatotca, pene K1 cpabareisaeT v
cBOUMK KOHTakTamu K1.1 nogaér ceresoe
HanpaxeHwe Ha tpaHcdopmaTop T1. Ha
3TOM TpaHcdopmarope, AMOAHOM MOCTE U
MHTErpansHelx crabunuaatopax DA1, DA2
cobpaH 6nok nutanus ana YM34 (12 B) u
moayns mp3-nneiiepa (5 B).

Mp3-nneriep Ha4HET BOCMPOU3BOAWTL
3anucek cobaybero nas, pasMeuEHHYIo
3apaHee Ha ¢new-kapTe. BeixogHon cur-
Han mp3-nneilepa 4epes perynatopbl
rPOMKOCTW NOCTYNAET Ha BXoA cTepeodo-
Hu4eckoro Y3MY, cobpaHHOro Ha Mukpo-
cxeme TDA2005. AHaMu4eckue ronoeku
BA1 1 BA2 (unu akycTuyeckue cucTeMsbl)
pasmelleHbl B pasHblx Mectax, oaHa —

Mocne OTNYCKaHWA KHOMKWM 3BOHKA
pene NUTaeTCA 3HEepruen, 3anaceéHHon B
koHpeHcaTopax C1—C4, B Te4eHue BCero
3TOro BpemMeHwn 3By4mT cobayumin nan.
3aTtem KOHOEHCATOPbI PA3PAXATCH, KOH-
TakTsel K1.1 paambikaloTca W YCTPOWCTBO
oTKao4YaeTca. Bpema yaoepxaHwa pene
3aBUCKUT OT EMKOCTW KoHaeHcaTopos C1—
C4 v conpoTvenexus obMoTKu pene, Yem
6onblle CONpPOTWUBNEHWE W EMKOCTb —
Tem Gonbwe Bpema yaepxaHus. Mpu
OTKPbIBAHWM ABEPHOr0 NPOEMAa KOHTAaKThI
SF1 3aMbIKalOTCs, YCTPOWNCTBO BKIKOYAET-
cA w1 3By4nuT cobaumit nain. Ecnu nsepb
OCTaHeTCH OTKPLITOR, ByaeT Bocnpovaee-
[eHa BCH 3anuch.

Bce anemeHThl YCTPOWCTBA, KpOMe
KHONOK W Bbiknoyatenen, Goinv pasme-
weHbl B KOpnyce oT npuémHuka. bnok
NATAHWA C YKa3aHHbIMW BbIXO4HBIMK Ha-
npsxeHuamu 6uin NPUMEHEH OT CTaporo
BuaeomarHuTodoHa, YM34 — ot cTapoi
KUTANCKOW aBTOMOOWNBLHOW MarHWTONbI.
MOWHOCTE YyCUIUTENA HAa MUKPOCXEeMme
TDA2005 — 10...20 Bt, Nno3TOMY TpaHCc-
dopmatop T1 gonxeH GbiTb MOLWHOCTLIO
He meHee 30 BT. TpancdopmaTop T2 —
MOLHOCTBIO HECKONBbKO BATT C Hanpsxe-
HWeM Ha BTOpu4HoN obmoTtke 10...11 B.
OkCcuAaHbIE KOHAEHCaToOpPLl W NepemeH-
Hble pe3ncTopsl MoryT BuiTe nboro
T™™na.

W CUrHan nonuuUencKkol CcupeHsl,
KOTOPLIA TakXe MOXHO CKa4sats w3
WHTepHeTa. Y106kl aTa KHONKa pado-
Tana v nNpu NpPonajaHun CEeTeBoro
HanpAXeHWs, B YCTPOWCTBO cnenyeT
BBECTM aKKyMmynaTopHyw 6arapeto
GB1, KOTOPYIO NOAKNIOHAIOT K YCT-
powrcTey Yepe3 awopn LWotkw VD9
cpeaHen MOLWHOCTH. m

YUMN-HH — papvopeTany NOYTOWN.

Mopaynu, koHTponnepsbt Arduino,
Aatynku, Habopbl getaneil, maker-
Hble NNaThbl, MHAVKATOPLI, KOpNYyCa,
pacxofHble MaTtepuansi.

chip-nn.ru

* * *

| BNEKTPOHHbLIE KOMIMOHEHTbI

| Pbl,

HA WWW.S-10MITINO.RU

Bcé pna peMoHTa M NPOM3BOACT-
Ba paAuo3NeKTPOHHOW annapary-
aBTOMOOMNBHOW M OBbITOBOW
PaguOTEXHUKW.

MNpopaxa onToM 1 B pO3HWUUY B Na-
BuneoHe 546 TK "MuTuHCKUMA pagmo-
puiHoK”. Pabotaem ¢ 9.00 po 18.00
exegHesHo. MoytoBaA U Kypbepckas
[ocTaeka.

Haw appec: Mockea, MNarHuukoe
wocce, 18, 3 at.,, nae. 546.

8-905-782-47-71

mat-roskin@rambler.ru
www.s-10mitino.ru;
www.s-10mitino.narod.ru

125464, Mockea, a6. au. 39.
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AucTaHUMOHHOE ynpaBJieHue
yepe3 ThingSpeak

A. MAXOMOB, r. Bnagumup

HUntepHet-cepeuc ThingSpeak (htips://thingspeak.com/) gaxe B
6ecnnatHol Bepcuu npegocrasnser yaobHele cpeaAcTBa He TOABKO
aAns cbopa, HakonneHuss B obnake u BM3yanusayuwn cobGpaHHOM
nHpopmaymun, HO U AN AUCTaHUNOHHOIO ynpaBieHns pa3nnyHbiMu
ycTposicteamu. OnucaHHOe HWXXe MPOCTOoe YCTPOWCTBO AMCTaH-
YMOHHOro yrnpasneHus MoXeT MMeTb NpakTu4ecKkoe NnpuMeHeHne B

"yMHOM gome”.

Mogknwoyenne k cetn UHTEepHeT peann3oBaHo no

Wi-Fi c ucnonsaosanmnem mogyns ESP-01.

hingSpeak — nnatdopma ans "uHTep-

Heta egewei” (1oT). B [1] Beino kpatko
pPacCMOTPEHO UCMNONL30BaHWe 3TO NnaT-
dbopmel ana cbopa MHpOpMauMK, NOcTy-
nawuen ¢ pasnuyHblX AaT4HMKOB, XpaHe-
HuA eé B obnake v nocneaywWwero npo-
cmoTpa. OHa npefocTasnaeT Takxe BO3-
MOXHOCTb aHanuauposaTtb WU BU3yanuau-
poBaTk nHdopmaumio B MATLAB. B cocTa-
Be nporpammHoro wmHtepdgeica (REST
APl) ThingSpeak wumeoTca cpeacTsa M
Ana nony4eHuns nHdopmaumm ua cepeuca.
370 NO3BONAET OpPraHW30oBaTh AWCTaH-
LUMOHHOE YNpaeneHne pasnuyHbiMKU YCT-
POMCTBAMMW NO NPUHLWNY 3aNPOC—OTBET.

Cxema pabotsl Takas. C nynsta ynpas-
NEHURA, KOTOpPbIM MoxeT OwiTe nwboe
YCTPOWCTBO C BLIXOAOM B VIHTEPHET: KOM-
nbioTep, cMapTdoH, NNaHWeT W npo4vee,
nocuLINAaT KOMaHay, Hanpumep undpy 1.
JvcTaHUWMOHHO ynpasnsiemMoe YCTPONCTBO
NOCTOSAHHO ONpawMBaeT CEPBUC Ha Npea-
MET Hanuuua onpeaenéHHon uHdopma-
umKn 1, obHapyxus "CBOIO" KOomaHpy (B
naHHOM cnydae umdpy 1), BeINONHAET
COOTBETCTBYIOLLEE Bl AEhCTBME.

OcHoea nnatdopmel ThingSpeak —
KaHanb!, B KOTOpPbIE W NOCKLINAIT MHGOP-
MauMio ANA XPaHeHWs W BU3yanusauuu.
Kaxaelih 3 HUX, KpOME WUMEHW U Onuca-
HWA, COAEPXNT BOCEMb NONein ANA nHhop-
maumu nioboro Tuna, TpWM Nona — AnA reo-
rpadrMyecknx KOOpaAWHaT (WupoTa, AoNro-
Ta, BLICOTA) W NOJIA, rOe MOXHO AaTb CCbif-
Ky Ha caiT, ucnonbaylowmn nidopmaumnio
kaHana, cceinky Ha kaHan B YouTube.
MNocne peructpaumu kaHana 8 ThingSpeak
B HEro MOXHO Cpa3y OTNpaBnaTe UHGOP-
mMauwio, obpabaTteiBate €€ W nony4atb K
HeWl pocTyn. MHbopmauns moxeTt BbiTe B
dopmarax JSON, XML u CSV.

3aperucTpMpoBaTeCsa B CEPBUCE U MPOo-
BEPWTL €ro paboTy 04YeHb Nerko. Ha ero wH-
TepHeT-cTpadmue https://thingspeak.
com/ HaxXmuTe Ha IKPaHHy kHonky Get
Started For Free. 4YTo6wl co30aTh HOBbLIW
Kawan, OOCTaTO4YHO ykasaTbh ero uMa u
onpeaennTs UCNONbL3yeMble NONK (Hanpw-
Mep, AN ONWCLIBAEMOro HWXEe OWCTaH-
LUMOHHO YyNpasnAemoro ycrpoicrea —
0AHO Mnofe AnA nepefadn KomaHa).
Cepeuc NPUCBaMBAET KaHany YHUKaNbHbIR
naeHtudmkarop Channel ID.

MpoeepuTts paboTy kKaHana MOXHO C
nomMoulbio noboro nHTepHet-6paysepa.
Y106l oTOCnate MHboOpmMauMio (Hanpu-
mep, undpy 0) B KaHan, Hanuwwte B
apnpecHoii ctpoke 6paysepa

https://api.thingspeak.com/

update. json?api_key=

§C9CS0....... 155HZ&field1=0

Mpum. pen. 3Hak § B HA4Yane cTpoku 3aeck
W faneg o3Hadaer, 4To oHa — npogonxeHne
npeaviaywei ctpokn. Wx cneayer Habupars
CAUTHO, YOaNMB yka3aHHbIA 3HakK.

B oTtBeT Ha 3anpoc cepeep O0JKEeH
OaTh passEpHyThI oTeeT, rae ByayT yka-
3aHbl Channel ID, 3HavyeHus Bcex nonewn,
pata u spema. Ecnu dopmar .json B
3anpoce He ykasaH, oTeeT Oynet Gonee
NakoOHWYHBIM — BEpHETCcH undpa, o3Ha-
4aloLWwas YUCNo 3anucaHHbIX aHHbIX.

Ina nonyyeHnsa nidopmaummn 13 kaHa-
na HyxHo cdopmuposate GET-3anpoc,
Hanpumep, HabpaTte B afpecHoi CTpoke
6pay3epa cnegywowee:

https://api.thingspeak.com/

§channels /490577 /feeds/last.

§json?api_key=CCXQ2....... 8UDTR

GET-3anpockl 4TeHWa, aHanuaupyer co-
CTOSIHWE HYXXHOTO NONA (B paccMmarpusae-
Mmom cny4yae field1) v, B 3aBucumocTu ot
ero 3HayeHws, NpoW3BOAWT COOTBETCT-
BylOwlee gencTeve, Hanpumep, npu 1
3aMblKaeT KOHTakTbl pene, a npu 0 pa3mol-
Kaert ux.

B ynpaBnsemom ycTpOWCTBE § WC-
nons3oean rotossliid moayns ESP-01 [3],
Takow, kak u B Bonee paHHWX KOHCTPYK-
umsax, Hanpumep, B [1, 4]. MNpowaeoagute-
N NOCTaBNAT ITU MOAYNWU C 3arpyXeH-
HOW Nporpammoi, no3eonsawowen pabdo-
TaTh C HUMW C NOMOWbLID AT-komaHa,
noaasaemblx 4Yepes nocrenosBaTenbHbIin
wHTepgenc. B paccmatpuBaeMoMm ycT-
POWCTBE TakoW pexuM He UCNoNb3yeTcH.
Mpunaraemyo Kk cTatee nporpammy
ThingSpeak_to_Rele_3.ino HyXHO 3arpy-
31Tb B MOAYNL C NOMOLWBLID cpedbl Npo-
rpammuposadua Arduino IDE (https://
www.arduino.cc) [5].

MpuHuMNUanbHan cxema ynpasnaemo-
ro ycTpoWcTea nokasaHa Ha pwuc. 1.
Moaknio4éHHbIn K pas3bémy XS1 moayns
ESP-01 BeixoguT no Wi-Fi B MHTepHeT w1
noceinaeT cepeucy ThingSpeak 3anpochl.
Mpw obHapyxeHun B OTBETE KOMaHOb!
BKMOYEHWMA WNKW BbIKNKOYEHWA WCNONHK-
TeNbHOro YCTPOWMCTBa OH yCTaHasnueaeTt
Ha nuHum GPIO2 noruyeckn HW3KKIA
(BKMOYUTE) MNK BBLICOKWIA (BBIKNKOYUTE)
YPOBeHb Hanpsxenus. K aTol nuHum nog-
KNKOYEeHbl COBAWHEHHbLIE NOCNenoBaTenb-
HO KOHTPONbHLIA ceeToamon HL1 m nany-
Yalwwii auomn TPaH3UCTOPHOro ONTPOHA

XP1 Xs2
ST g
U1 DA1LMA117-33 2
@ &
(=] —
) C4 5
% = 1100 MK =
J— T x16B K11 5
=
XS1'ESPOT ZPCBI7C
vee HL1 !
cHPD >L_ FYL- 3c::HD 6
R1100 2
Grio2 D /"\
GND D2
Puc. 1

Lindpel B 3anpoce — ato Channel ID, a
api_key — APl key kaHana Ha 4yteHve. B
OTBET Ha 3anNpoc CEPBUC NPULINET cBeae-
HWASI O NOCREOHWX 3arpyXeHHblX 3Haqe-
HUAX BCEX MNOMEW yKa3aHHOro kaWana B
dopmare .json, HanpuMep:

{! created _at"” 2018—08—[)8T13:39:

§26z2", entry 1d 21395.

§F1e d1” F1e1d2 null,
§"field3” nuﬂ "field4” :null,
§“'F1'e'|d5":nuﬂ}.

3peck BMOHO, YTO NOcneaHee 3Haqe-
Hue nong field1 paBHO 3anMcaHHOMY HaMK
paHee 3Hadvenwto 0. MapameTtpol GET- v
POST-3anpocos cepeuca ThingSpeak
nogpobHO paccMmoTpeHbl Ha CcTpaHuue
REST API cepauca [2].

Mpy QUCTAHUMOHHOM YNpaBneHuW ¢
WCNONL30BaHWEM CEpBUCA yNpaBnsaiowee
YCTPOWCTBO (HAa30BEM €ro NynsTom yn-
paBneHwns) No komaHAe NoNb30BaTens
¢dopmupyeT GET-3anpoc 3anucu uHPoOp-
Mauuu B cepeuc. Ynpasnsemoe ycTpoun-
CTEO Nepuoanyecku YutaeTt uHgopmaumio
W3 CepBWMCa, NOCkINaA COOTBETCTBYIOWMNE

U2. doToTpaHanucTop oNTpoHa ynpasnseT
KNOYOM Ha TpaHaucTope VT1, Harpy3koi
KOTOPOro CAYXWUT 0BMOTKa MCNONHUTENb-
Horo pene K1. MNpwn HU3KOM YpPOBHE Ha
nuHum GPIO2 pene K1 cpabateiBaer, a
Npu BbICOKOM YPOBHE OTNYCKaeT AKOPb.

MuraeTcs ycTpoicTeo ot cetn ~230 B
yepe3 moayns-npecbpa3oBaTens nepe-
MEHHOIro HanpskeHws B noctosHHoe U1.
OH paéTt Ha Bbixoae HanpaxeHue 5 B npu
TOKe Harpyaku go 700 MA. NutaHue mopay-
na ESP-01 nanpsxenvem 3,3 B obec-
ne4yeHo crTabMnNM3aTopoM HanpsxXeHus
DA1. 3ToT MOAYNb MOXET NOTPebNATL TOK
ao 300 mA.

YCTPOWCTBO CMOHTWPOBAaHO B 3NEKT-
POMOHTaXHOW KOpoDke pa3mepamm
100x100x50 mm (puc. 2). Moayns npe-
obpaaoearena Hanpsxedua U1 npukneen
K e gHy. OcTanbHble AeTany pa3meLleHsl
Ha ¢pparmeHTe makeTHo nnaTtel. CeTesas
po3eTka Ana OTKPLITON NpoBoaku XS2 yc-
TAHOBNEHA Ha KpbiWKe kopobku (puc. 3).

Nepen yctaHoskoin monyns ESP-01 B
pasbém XS1 xenatenbHo nNpPoOBEpPWUTL



paboTy OCTanbHbIX INEMEHTOB YCTPOIA-
cTea. Ha BuiBopax 3 u 7 pasvéma XS1
AOMNKHO NPUCYTCTBOBATL HanpaxeHwe
+3,3 B, 4T0 cBHMAETENLCTBYET O HOPMans-
Hoi paboTe moayna nutanua U1 u ctabn-
nuaatopa HanpsxeHnsa DA1. MNpu 3ambika-
HUKM mexay cobol rHéan 2 u 4 3Toro pasb-
éma ponxHo cpabotare pene K1 v Bknio-
ynuTeCA ceeToanon HL1. NMocne Takoit npo-
BEPKWN MOXHO NOAKNIOYNTL K pasbemy XS1
3anporpaMMnpPoBaHHelil Mmoayns ESP-01.

ESPB266 loT Control

Channel 490577

Thu Aug 09 21:38:48 GMT+03:00 2018

" POWER ON

[ u

'Puc. 3

Kak Bbin0 ckasaHo Buille, ans paspa-
60TKW NporpaMmMel MCNONbL3OBaHa cpena
Arduino IDE. YTobul paGoTate ¢ Moayns-
Mn cemeiictea ESP, cpeny Heobxoovmo
COOTBETCTBYIOWMM o6pasom nogroTto-
BUTL [S] — BKNIOYMTL NOAOEPXKY nnat
ESP8266 Community, euibpaTe nnaty
Generic ESP8266 Module n BeibpaTb
COM-nopT kKoMmnbioTEpa ONs CBA3W C
moaynem. CKeTy nporpammel NPUNoXeH K
cratee. B HEM ncnons3osaHa 6ubnnoTteka
ArduinoJson ans pabotsl ¢ JSON-daina-
mun  (https://github.com/bblanchon/
ArduinoJson).

HauwHan paboTy, nporpaMma yctaHas-
nueaeT Ha Boixone GPIO2 monyns ESP-01
BLICOKMIA  NOTrMYECKUIA
ypoBeHb (0bMoTka pene
obecToueHa), MHALMKMPY-
eT nocnegoBartensHLIi
nopT ANA KOHTpONsa pa-
60Tbl M ycTaHaeBnueaeT
COeAWHEHWE C CEeTbio
Wi-Fi. Ons ycnewHoro
coeanHeHua Heobxonw-
MO nNepen TpaHcnauuven
CKeT4a ykasaTb B HEM
napameTpsl WMCNONbL3y-
€MOW CETW — KOHCTaHThI
ssid n password.

B ocHoBHOM uukne
loop() nporpamma ne-
puoaMHecku oTnpae-
nfeT Ha cepsep api.
thingspeak.com 3anpo-
Cbl MOCRegHWxX 3Havye-
HWIA Nonen kaHana cep-
Buca ThingSpeak, nme-
lowero naeHTudmukaTop,
YKa3aHHbliA B KOHCTaHTe

L Channel 38675 OF

channellD cketya. OH
AONXeH ObITb NONy4YeH
npu perucrpaumm ka-
Hana.

Mocnae 3anpoc, nporpaMma cnywaer
OTBET Cepeepa W HakannMeaeT NpWHATYIO
MHPOPMALMIO B TEKCTOBOW NepemeHHon
strData. Ecnu npu aHanuse nNpuHATOro
TekcTa obHapyxeHo none field1, npo-
rpamma, B 3aBMCMMOCTW OT 3HAYeHWs
3TOro NONs, U3MeHNAEeT COCTOSHWE BbiXxoAa
GPIO2, Bknoyas unuw BeIKNKOHaA pene.

O6patute BHUMaHWe, 4TO B 3anpoce
otcyrcTeyeT APl key Ha 4teHwe. feno 8
TOM, 4TO MCMNONL3YEMBLIA ANA YNPABNEHWA
kaHan ThingSpeak pnomkeH ObITb OTKPbI-
TeIM ONA Bcex (Ha 3aknapke Sharing Bbi-
6paHo 3HaveHne Share channel view with
everyone).

3arem nporpaMma BblaepxusaeT nay-
3y no cnepywowero onpoca. Eé pnurtens-
HOCTb (B paccmarpusaemMom cnydae 1 c)
3anaHa B CKeTye KOHCTaHTon interval.

Bcto OTChHINAEMYIO B CEPBUC U NPUHU-
Maemyio oT Hero nHdopmaumio Nporpam-
Ma BbIBOAWT ANS KOHTPONS B nocnenosa-
TeNbHbIA NOPT. ITOT BLIBOA, MOXHO OTMe-
HWTL, 3aKOMMEHTWPOBAaB B CKET4e BCE
CTPOKMW, HauuHawwmecs ¢ Serial.

Kak 6bino oTME4YeHo Bobille, NyALT auc-
TAHUMOHHOrO YNPaeneHWA HanpsMyl He
CBA3aH C ONUCaHHbLIM YyNpasnsemMsIM yCT-
poicTBOM. TakMMm MNynsTOM MOXEeT cny-
XWTb Noboe YCTPOWMCTBO (KOMMNbLIOTEP,
nnadwet, cMmapTdoH), NOAKNIOHEHHOE K

[F'YPE COMMAND
SEND COMMAND
++FEEDS FEEDS——+
DATE 20718-06-28 TIME: 191114
FIELL: field DATA: 515
Puc. 4

Thu Aug 09 21:55:17 GMT+03:00 2018

? POWER OFF

Canall

Puc. 5

Puc. 6

ON

Status Rele: ON

Message ThingSpeak
{"created_at"."2018-08-09T18:38:487
entry_id"

21413/ field1""1" field2":null,"field3"ni
|"field4"null " field5"null,"status”null}

OFF
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WHTEpHETY U MMelowee WHTepHeT-Gpay-
3ep. [ns ynpaenexnns pene K1 onncaHHo-
ro ycTpoiAcTBa AOCTATOYHO B afpecHoi
cTpoke 6pay3epa HabpaTb COOTBETCTBYIO-
wyio Komangy cepseuca ThingSpeak ans
3aperucTpuMpoBaHHoro kawana. Mpu Tex
3nHa4eHusx Channel ID u APl key, koTopbie
yKasaHbl B CKeT4e, KOMaHaa BKIOYEHWA
WCNONHWUTENLHOrO YCTpoWcTBa ByneT Bol-
rsapeTs Tak:

https://api.thingspeak.com/
§update.json?api_key=
§CYCSOEPMSFZ155HZ&fieldl=1

KomaHaa BbIKNKOYEHWA OTNINYaeTCcs
MWW 3HA4YEeHMEM, 3annckiBaeMeIM B None
field1:

https://api.thingspeak.com/

§update.json?api_key=

§COCSOEPMSFZ155HZ&F1e1d1=0

MpocTo, yHMBEPCANbHO, HO HE O4YeHb
ynobHo. Y1o6bl n36aBnTLCA OT Heobxo-
AUMOCTW HabupaTe ANVHHBIE KOMaHAb,
MOXHO yCTaHOBWTb Ha cBoi Android-
ragxet oOHO W3 MHOTOYUCNEHHbIX NpKU-
NOXEHWA, NpeoHasHa4YeHHbIX AN 3anun-
cn wHpopmaunmm B kKaHanel cepsuca
ThingSpeak, Hanpumep, ESP8266 loT
Control wnn ThingSpeak (loT). Yveno pen-
CTBWIA, KOTOPbIE CnenyeT BbiNOAHWUTL ANA
ynpaeneHna YCTPOWCTBOM, NpW 3TOM
CYLUECTBEHHO COKPATUTCA.

Hanpumep, 8 npuvnoxexnn ThingSpeak
(loT) B nmons kaHana MOXHO MNOCbLINATL
noby BBOAVNMYI0 OOHOW CTPOKON WH-
dopmaumto. H4Tobel NOAATL HaNPAXeHue
Ha MCNONHWTENLHOE YCTPOWCTBO, NOAKNIO-
YyéHHOe K po3eTke XS2, BeeauTe B none
TYPE COMMAND (puc. 4) undpy 1 n
HaXMWTE Ha 3KpPaHHYyt kHOMKy SEND
COMMAND. [ns CHATWUA HanpsxeHus
TO4HO Tak xe eseguTe undpy 0.

Mpunoxexnne ESP8266 loT Control —
Gonee y3koHanpasneHHoe. Co3paHo OHO
crneuvansHo 0N\ ynpasneHws ycTpowcT-
BaMu, NoAoBHLIMW ONUCAHHOMY BhilWE.
3peck BCA HACTPOMKA CKpbITA Ha OTAENb-
HbIX 3KpaHax, a NonL30BaTeNo NPeaocTas-
NneHbl yA0oOHBIE 3KPaHHbIE KHONKW Ans
BK/MIOYEHWA W BbIKNIOYEHWA MOAKNOHEH-
HelXx K cepeucy ThingSpeak ycTpoiicts
(pue. 5). Pagom ¢ 3TMMW KHONKamw (npw-

NOXEeHWe No3BoNnsieT ynpasnaTh ABYMA Ka-
Hanamw) ecTb MNOHATHLIE WHOWKATOPbLI CO-
CTOAHWA B BUAE BKIIOHEHHBLIX MW NOraLueH-
HelXx namn. HopmaneHoe npunoxedwe wn
yaosnetsopano 6ol NOTPEBHOCTAM NOoNb-
3osatenei Ha 100 %, ecnu Gbl He peknama!

Moneayack cpenoi BM3yaneHon paspa-
6oTkm Android-npunoxeHwin App Inven-
tor 2 (ai2.appinventor.mit.edu), Tpe-
Gyilowei oT NoNL30BaTENS MUHUMANBHBIX
3HEHUIA NPOrpPaMMUPOBAHNS, HECNOXHO
camocToaTensHo paspaboTaTe nNpunoxe-
HWEe AnA ynNpasBneHus pacCMOTPEHHbIM
BhILLE YCTPONRCTBOM. [TPUNOXEHHBIA K CTa-
Tee dann ThSpApplnv2.aia — npumep Ta-
Koro npunoxeHus. OHO o4eHb NPOCTOe, W
pa3obpaTbca B HEM HecnoxHo. Bece 0bb-
€KTbl PACNONOXEHbI HA OAHOM 3KPaHe, Kak
nokasaHo Ha puc. 6. MapameTps NOAKNIO-
4eHus K ThingSpeak 3agaHsl KOHCTaHTamu,
CKPBLITBIMW OT KOHEYHOr 0 NONbL30BaTENS.

Ha akpaHe Bcero ase kHonku — ON
(Bkntounte) 1 OFF (BbiknounTs). MNocne
HaxaTuin OHW MEHRAIOT LUBET, NoaTBEPXAAA
oTnpaeky komaHab. Huxe none Status
Rele otobpaxaer Tekywee COCTOAHWE
nonsa field1 3apaHHOro kaHana cepsuca
ThingSpeak. Ecnn B UHTEpHETE €CTb Oeit-
CTBYIOLWEE yNpaeBnsemoe yCTPOWCTBO, TO
3TO (CKOpEee BCEro) M eCTs COCTOAHWE E€ro
pene K1 (cm. cxemy Ha puc. 1). B atom xe
none KpaTKOBPEMEHHO NOABAAETCH pe-
3ynLTaT OTNPaBkn Komaugbl (error vunmn
successful). Ewe Hmxe, B okHe Message
ThingSpeak, BLIBOAUTCA TEKCT NPUHATOrO
U3 cepBuca coobWweHus O nocnefHein
3anvcaHHoi B kaHan wuHdopmaumun. OH
0BGHOBNAETCA eXEeCeKyHAHO.

Eweé ognH BapmaHT peanusaunm nynsta
yrnpaeneHus — annapaTHoid. Ecnu mar-
HWUTHO-KOHTaKTHbLIM W3BewaTens B YyCT-
poWcTBe, ONUCaHHOM B [4], 3aMeHuTb
0BbI4HBIM BBIKNIOYATENEM W NOMEHATL B
COOTBETCTBYIOWEM CKETHE MMA NMONA Ka-
nana ThingSpeak Ha field1, ato ycTpoii-
CTBO CTaHeT Urpats pofb NynsTa ynpasne-
HWA. ECN pasomMKHYTb KOHTaKTbl BbIKMO-
yaTens, To B kaHan BygeT 3anucaHa egu-
Huua v pene K1 BKNOYMTCH, @ eCcnv ux
3amkHyTe, ByneT nocnad Hone W pene Ki
BbIK/TIOYMTCS.

Bcerga HyXHO NOMHWTL, 4TO B Gec-
nnatHoi Bepcuwn cepsuca ThingSpeak

3anuce MHpOopMauMn B KaHan MOXeT Npo-
MCXOONTE HE Yawe, 4em oauH pase 15 c (B
nnaTHON BEPCUN — OAWH pa3s B CeKkyHAay).
Takmm 06pa3oM, BLIKNOHUTE ANCTAHLUMOH-
HO BKNIOYEHHOE YCTPOWCTBO MOXHO He
paHee, 4em Yyepes 15 ¢ nocne BKNIOHEHWS.

HeobxoaMMo OTMETUTb, HTO eCTb anb-
TEPHATWMBHBIA BapuaHT "ynpaeneHus Be-
wammn”. Ecnu Bce ycTpoiicTea "yMHOro no-
Ma” HaxXOOATCH B OOHOM CErMeHTe CeTu, To
MOXHO 0boinTuce 6ea Beixopa B MHTEPHET
n cepsucos, nopobHeix ThingSpeak. B
TakoM CNy4ae Kaxioe YCTPOMNCTBO MMeET
cBoit "web-cepeep”, n obpaweHne K Hemy
WOET HanNpAMYK C YNPaBnawoWMxX ycT-
poncTe. Takon BapyWaHT HaMHOro npowle,
HO MEHEE WHTEPECEH.

Kak HM cTpaHHo, nogobHble onucaHHo-
MYy NPOCTOMY YCTPOWCTBY ANCTAHLUMOHHO-
ro ynpasneHus npubopkl BeINYCKaOT Ce-
PWIAHO KaK B BUE FOTOBLIX M3OENNIA, TaK 1
B BME NOJy3aKoHYeHHbIX Moaynei. Mpex-
[e 4eM BKNO4aTb TAKOW MOAyNb, CTOMT
BOCCTAHOBWTE MO ero neyaTHoi nnarte
NPUHUMAMANEHYIO CXEMY C HOMWHAaNaAMK
3N1EMEHTOB W BHECTN HEOOX0OAUMEIE N3Me-
HEHWS B NpuoGpeTeHHbIA nonydabpukar.
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YnbTpa3ByKOBOW OOHapyXuTtenb
NPEenaTCTBUN ANSA HE3PAUYUX,
nMmeLwmnn 6onblUON yron o63opa

A. JIEKOMLIEB, r. Opén

Bcepoccuiickoe obujecTtBo cnensix HacuyuTbisaet 214 Tbic. 4ne-
HoB [1], Takum ob6pa3om, cywecTByeT Hemano o[en, KOTopbiM
MOXeT nonbITarbCa MOMOYb Aaxe Ha4YUHALWWA paguomoburens.
Yenoseky ¢ naronoruei 3apeHus Heobxoaum Kakon-nnbo anbrepHa-
TUBHBIA cnocob opueHTUpoOBaTbCA B NMpocTpaHcTee. XenarensHo,
4yT06b!I 4anbHOCTL 06HapyXeHUs NpenarcTBui Gbina 6onble [ANHDI
BCEeM U3BeCTHOW 6eloi TakTUNLHOW TPOCTH.

\\' OTH aBTOpPY W3BECTHLI NPUMEpPLI NpKU-
/WbopoB anAa obBHapyxeHWs npenat-
CTBWIA, MCNONLIYIOWMX WHGpPakpacHoe
nany4eHue [2], TEM He MeHee CeroaHs B

BONbWKHCTBE NOAOBHBIX KOHCTPYKUMWA
Kak npoMelluneHHoro [3—5], Tak u nobu-
Tensckoro [6, 7] M3arotoBneHua Mcnonk-
3YIOT YNbTPA3BYKOBbLIE OATYMKW PaccTos-

HUA A0 NpenatcTeuid. Jatunkn apyrix
TUNOB (MHpPakpacHsLIe NOKaTopb!, BUAEO-
Kamepsbl), KOTOPbIE LWWPOKO NPUMEHSIOT,
Hanpumep, B BeECNWNOTHOM TpaHcnopTe
[8], cnnLIKOM CNOXHBI M AOPOTK, NO3TOMY
cerofHs ux npuMeHeHwe B npubopax ons
CrenbiX OrpaHuyeHo, XOTA 1 BO3MOXHO [9,
10].

TunuyHaa yneTPas3ByKOBas TPOCTh
MMEET OOWH YNLTPa3BYKOBO M3anyyartens.
OHa wn3amepsieT paccToAHWe, nockinas
3O0HOMPYIOLLWIA CUrHan 1 W3Mepsna 3a-
OEePXKY NPUXoda 3Xo-curHana, oTpaxeH-
Horo oT npenaTtcteua [3—7, 11]. Mo cytw,
Takoe YCTPOWMCTBO — CBOeobpazHLIi
YN6TPa3ByKoOBOW "oHapL”, Y3KMIA Ny4 KO-
TOPOro BbIXBATLIBAET TE€ MW WHbIE AeTanun
oKpyxalowero npoctpadHcTsa. Mpu atom,
pa3ymMeeTcs, B KaxAblii MOMEHT BPEMEHN
YCTPOWCTBO MOXET CMOTPETk TONBKO B
O4HOM HanpaeneHuu.

9T0 orpaHuyYeHue MOXHO 06OoNTHk,
CKOHCTPYMPOBAB YNLTPA3BYKOBOW noka-



Puc. 1

TOP C HECKONbKMMK AaTtymkamm, paboTtaio-
WHMK OQHOBPEMEHHO, NPUYEM KaXObIA
13 HKUX "OCcBewaeT" ToNbLKO CBOE Hanpas-
nexue. ITo NO3BONAET Bnagensuy npubo-
pa OUEHWTL PAcCNoONOXeHWe NPensaTCTBUIA
BOKPYI HETO.

B ocHoBY npeanaraemMoi KOHCTPYKUUN
MONOXEHBI YNLTPA3BYKOBLIE AATHWKW pac-
croaHua HC-SR04 [12—14]. Oxu cnocob-
Hbl M3MEPATL paccTofAHWe OO0 NpensaT-
cTeus B uHTepsane 2...400 cm ¢ norpeLwu-
HocTelo 0,3 cMm. JaT4vkKy nNUTaloT NocTo-
AHHBIM HanpsixeHuem 5 B. MNoTpebnsa-
eMblil TOK — OKoNo 2 MA, 4TO nNo3sonneT
YCTaHOBWTL B NOPTATUBHOM YCTPOWCTBE C
8BTOHOMHBIM NUTAHWEM HECKONBbKO Takux
[aT4NKOB.

Yron o63opa patumka HC-SR04 — 15°,
noaToMy 4NA NOAHOro Kpyroesoro ob3aopa
notpeboeanocs Bkl 24 Takux Aartuymka,
pPa3MEeCTUTL KOTOPbIE B NOPTATMBHOM
YCTPOWACTBE BECbMa 3aTPYAHWTENLHO.
Kpome Toro, nonssoeartenio co cnabbim
3pEHNEM HYXHA 3BYKOBasA N TakTWIbHan
nHbOPMAaUMA O TOM, KaKOW M3 AaT4MKOB
cpaboran, 4To npv BonbWoOM Yncne aaT-
YWKOB OPraHW30BaTL TOXE HENpPOCTO.

Beino peweHo orpaHuHnTLCA NATHIO
noatynmkamu, pacnonoXxue WX Ha ronoee
nonsL30BarTesns, Kak nokasaHo Ha puc. 1.
3pecs 1 — gatyuk, 2 — BNOK yNpaeneHus,
3 — onopHas nedTa. "MEpTBble 30HLI"
Mexay 30HaMW YyBCTBUTENBHOCTK OaTYKM-
KOB NErko ycTpaHalTcs HebonbwumMn
noBOpPOTaMu ronoesl.

MpuHUMNWansHaa cxema yYcTponcTea
npeacrtaesneHa Ha puc. 2. MHdopmaumo
par4ukoe B1—BS5 o paccrosHuk oo npe-
naTcTenin 06pabaTeiBaeT HaXOOALWMACS B
6noke ynpaBneHWs MUKPONPOLECCOPHLINA
moaynt Robotdyn Pro Mini ATmega 168PA
[15] — aHanor moayna Arduino Pro Mini.
Mcnonb3aoBaHa paccyvMTaHHan Ha nuTaHue
HanpsbkeHvwem 5 B sepcwsa mopyns. Ons
3arpyaki nNporpaMmmsl B NamaTbh MUKPO-
KOHTponnepa n o6meHa BO Bpema oTnan-
K1 NporpamMmel MHGOpMaUMen C KOMMbIo-
TEpPOM B MOAYNE NPUMEHEHA MUKPOCXEMa
CH340G [16] — npeobpa3oeartens MHTep-
deicoe USB—TTL—UART.

BubpomoTtopsl M1—M5 umeoT HoMu-
HaneHoe pabouee HanpsxeHnwne 3 B npu
Toke notpebneHus 60 mA. Mmn ynpae-

AT KNKO4YKW Ha TpaHaucTopax VT1—VT5
n peauctopax R1—R5. Ona noga4m 3py-
KOBbIX CWIHanoeE O COCTOSHWMM YCTPOW-
cTBa NPeaycmMoTpeH Nbe3okepamun4e-
CKWid  3ByKOoM3nyyatens HA1 3M-25.
MuTaHme ycTpoACTBa OCYLLIECTBAAETCH
OT OOHOro NIMTUA-WOHHOTO aKkKyMynaTo-
pa G1 tunopaamepa 18650 ¢ HOMUHANL-
HbiM  Hanpsxenwem 3,7 B. lNoTtpeb-
naemMblin ot Hero Tok — 300...500 mA, B
3aBUCUMMOCTW OT MHTEHCUBHOCTW paboTl
BMBPOMOTOPOB. AKKYMYNSTOD YCTaHOB-
neH B 6aTapeiHom oTceke KLS5-18650-L
(FC1-5216) mnu aHanoru4HoM oOTCeke
1x18650. Bolknioyarens nutasma SA1 —
noboil manorabapuTHell, Hanpumep
SMTS-103-2C3.

Moayne Robotdyn Pro Mini Tpebyer
nuralowero Hanpsaxenua 6...9 B, ans ero
nony4eHna w3 HanpsaxeHwa 3,7 B
MCNONL30BaH NOoBbILaloWWA npeobpaso-
BaTenk MNOCTOAHHOMO HAMNPAXEHWA B
NnoOCTOsHHOE Ha mMukpocxeme SX1308
[17]. Ao nogauwn ero BLIXOAHOrO HanNps-
*eHwa Ha moayne Robotdyn Pro Mini
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cnenyeT yCTAHOBWTbL 3TO HanNprRXeHwe
paBHeiM 6...9 B umeowwmmMmca Ha nnarte
npeobpa3osaTens NOACTPOEYHLIM pe-
3UCTOPOM.

Natumkn HC-SR04, koTtopbiM Tpeby-
eTcAa Hanpsxewwe 5 B, nurtatoTcs oOT
BbIXO4a 3ITOr0 HanpsxeHwsa B moayne
Robotdyn Pro Mini. Kak nokasaHo Ha
puc. 3, Kaxabiil AaT4MK NOMEWEH Bme-
CTe C CUrHaNM3upylowmm o ero cpabarsl-
BaHWem BUBPOMOTOPOM B OTAENbHbIW
nNnacTuKoBLI KOpnyc TenedoHHOR po-
zeTkn 1x6P-2C. B kpbiwke kopnyca che-
nadsl ABa OTBEpCcTUS avameTtpoMm 17 Mm
019 n3nyyaTtens n NpUEMHMKA yNsTpasey-
Ka. M3 kopnycos NnpeaBapvuTensHo yaane-
Hbl BCe geTann TenedOHHLIX PO3eToK.

Puc.3 _

Adatink n3amepsieT paccTofaHue
A0 npenaTcTems, a sBubpoMoTop
BUBPUPYET TeM CuibHee, 4em
oHo Bnnxe.

3agHas yacTe KOpnyca npu-
KNneeHa K Hecylwew nedTte oT
cTpouTensHoi kackwu [18]. Ha
3TOM XEe NeHTe 3akpennéH nnac-
TUKOBbLIN KOHTENHEpP pasMepamn
80x80x30 MM, B KOTOPOM Haxo-
aatcs moayns Robotdyn Pro
Mini, anemeHT nutaHua 18650,
npeobpa3oBaTens HanpsxKeHns
SX1308 v nbe3zokepammnHecknin
apykouany4datens 3M-25. BHew-
HWIA Bua, coBpaHHOro ycTpon-
CcTBa nokasaH Ha puc. 4.

MNporpamma MWKPOKOHTPO-
nepa moayna Robotdyn Pro Mini
paspaboTtana B cpege Arduino
IDE. B Hayane nporpammsl 06b-
ABMEHBI MACCWBBI HOMEPOB
BLIBOOOB AONA NOAKIOYEHWA
YNbTPa3BYKOBLIX AATYUKOB W
BMBPOMOTOPOB, @ TakXKe Maccu-
Bbl ONA XPaHeHWA PesynbTaTtoB
W3MEPEHWUA W YNpPaBAEHWA pa-
6oToi BubpomoTOpPOB. 3aTtemM Onucadsbl
NEpPEMEHHbIE, CAYXalMe ykasaTtensamm
npu nepebope 3NEMEHTOB MacCWUBOB,
onpegensaiowme MakCUMansHYI0 WHTEH-
cuBHOCTE paboTel BMOpPOMOTOPOB W
Heobxoanmslie Ana paboTsl yILTPasByko-
Bbix Aat4ukos [11]. HazHa4awTCca HOMep
aHanoroBoro Bxo4a W nepemMeHHas Ans

Puc. 4

XpaHeHns pesynbTarta W3mMepeHus Ha-
NPSKEHUA NUTAHWA.

B npoueaype setup koHburypm-
PYIOTCA AECATb  UWPPOBBIX  JIMHWUA
BBOAA-BbIBOAA AnA paboTel ¢ paryuka-
mu HC-SR04, a Takxe uHAuManuanpy-
eTca MnocnenoBaTenbHblil NopT, Heob-
XOAMMbBIA NpW OTNaaKe NporpaMmel. 1eyx-
CEKYHAHBIA MMMNYNLC 3BYKOBOW YacTOTbl
dopmupyeTtca Ha seixoae D2, k koTopomy
nopkni4eH ssykouanyqatens HA1. OH
CUrHanWMaupyeT o Nofade NUTaHuA Ha ycT-
POWMCTEBO.

B Havane GeckoHeyHoro umkna loop
nporpaMma BblKNK4YaeT BMBpPOMOTOPLI
M1—MS5 1, MCnonkL3ys aHanoroeslid BXom
A7, U3MEPSET HANPSXKEeHWe Ha akKymyns-

Tope G1. Janee namepeHHOE Hanpsxe-
HWe MUTaHWS NporpaMma cpasHWBaeT C
3afaHHbeiM MUHUMansHeIM (2,9 B). Ecan
OHO HWXEe, 3BY4MT Npeaynpexaalumi
curHan.

Mpu HanNpAXeHWW nuTaHuns BbllUe
MWHUManbHOro Nporpamma obpabaTbia-
€T noKasaHwA yNsTPasByKoBbIX AAT4YMKOB

PacCTOAHWA 00 BO3MOXHbIX MPENATCT-
BuiA. B aToi yacTyu nporpaMmel pacnona-
raevca uMKn no wHaekcy i. B ero navane
nporpaMma BeINOMHAET BAOXEHHBIA LMK
No WHAEKCY j, B KOTOPOM yCTaHaBnveaeT
Ha Bxopax Trig npatumkos B1—B5 HM3kuMia
NOTMHECKWIA YPOBEHbL, OTKMIOHAA 3TWUM
BCE JaTyMku. Takas npenoCTOpOXHOCTL
TpebyeTcs AN Toro, 4Tobkbl YNLTPa3BYKO-
BOW CUrHan, M3ny4eHHell OOHUM Aatymn-
KOM, He cTan nomexoi ana paboTel Apy-
roro.

Danee cnenyer namepexHue paccron-
HWA 00 NPEenaATcTBMA TeéM W3 AaTtyvMkoB
B1—B5, HOMep KOTOpPOro Ha eavHuuy
Gonblue Tekywero 3HadeHua WHOekca i.
Mo peaynsTaram 3TOr0 W3MEPEHWA C

| nomowslo LWMM nporpamma
3a0aéT WHTEHCMBHOCTL pa-
60Tbl COOTBETCTBYIOLWEND
suBpomoTopa [11, 12].

HanaxwusaHwe npasunbHO
coBpaHHoro ycTponcTea ceo-
AWTCS K YyCTAHOBKE Makcu-
MansHO [ONYCTUMOr0 YPOBHS
sBmbpauun  BUOPOMOTOPOB
W3MEHEHWEM KOHCTaHTbl K.
Eé aHaueHwe cnenyeTt Bbibu-
paTk MCcxons U3 AoNyCTUMOro
ypoBHA wWwyma BuBpoOMOTO-
poB. OHW PacnoNoOXeHsbl He-
| Aaneko OT yweid n, paboran
Ha NOMHYIKD MOLLHOCTL, MOTYT
| 3arnywute cnabbie 3ByKW.
Ecnn yctpoiicteo nnaHmpy-
eTCA HapgeeBaTb Ha roNOBHON
yBop, HanpuMep Ha Lwanky,
3Ha4eHue k cnegyeT HEMHOMO
yBenuunTs. B niobom cnyyae
L0MXHO BbITb NErko no4YyBCT-
BOBaTb, KaK W3MEHAETCH WH-
TEHCUBHOCTL BUBpaUMK Kax-
poro BubpomoTopa npu ne-
' pemelLeHnn B NPOCTPaHCTee
WM NOBOPOTE rOJIOBbLI.

OCHOBHOE MNPenMyLEecTBO ONWCAHHOR
BbllUE KOHCTPYKUMW — Hanu4ne natH
HanpaefeHHLIX B Pa3Hble CTOPOHbLI AaTymn-
KOB paccCTosHWS 00 NPenaTcTBuiA. ABTOpy
HEW3BECTHbLI AHANOrMYHLIE MPOMBbILLNEH-
Hble u3genua. BaxHbiM MOXHO cyuTaTh
CYLWECTBEHHOE YNPOLWEeHWe ero MaroTos-



NEHWA 33 CYET WMCNONL30BAHWUA MOTOBbLIX
Moaynen, B TOM YWcne AaTynkos.
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YctaHoBka "Uckpa-2~
ANS NpoBepKku npudopos
cuctembl 3axurauua BA3
H. OCHINOB, r. Kypck

Mpegnaraemas ycTaHOBKa npeaHa3HayeHa ANA WUCAbITAHWIA Ha
6ecnepeboiiHOCTb MCKpPOOOBpa3zoBaHWA MOAYNEeH 3aXUraHus co
BCTPOEHHbIMU KOMMYTaTopamMu u 6e3 HUX, UHAUBUAYANbHLIX AN
Ka)X[oro UWANHAPa KaTyueK 3aXuraHus, nobbix Apyrux ogquHOYHbIX
KaTylieK 3aXuraHns U KOMMYTaTOpPOB, yCTaHaB/AUBaeMbIX Ha aBTO-

mMobunsax BA3.

CTaHOBKa, OCHOBHOI Bnok koTOpOW

n3obpaxéx Ha puc. 1, npoeepseT
HanW4Yne WCKpPbl OOCTATOYHOW JHEPrun
nocne Kaxnoro nogasaemoro Ha npubop
3axuMrasma uMmnyneca BosbyxneHwa wu
BbloaéT uHdopmMauuio o cbosx Ha ceeTo-
avopHeie uHaukaTopel. Ecnu cboes Her,
OHW noraiweHsl. Mocne BTOpoOro nponycka
WCKPLI B KAKOM-NIOO0 M3 YeTeIPEx (no Ynic-
Y UWAWHAOPOB B ABWraTene) paspaaHikos
BK/IOYAETCA COOTBETCTBYIOWMWIA 3TOMY

paspsgHuky ceetoavon “C6on > 1",
OBwmrii ana BCex pas3psAHUKOB CBETO-
avon "Cboi > 9" Bknw4aeTcs, ecnu B
MoBOM 13 HUX 38 BPEMSA MCNBITAHWA NPO-
nywexo Bonee aesATM uckp. [AnnHa 3a3o-
pa paspsgHvMka BoibpaHa paBHOW 7 MM,
4yT0BBI PErMCTPUPOBANUCE MCKPLI TONLKO
AOCTATOMHOW 3Hepruu. 3To no3Bonser
WMCNBITLIBATE KAaK KaTYLUKW ON1A KOHTAKTHBbIX
CUCTEM 3aXuUraHua, Tak U Npubops! 3axm-
raHua CUCTeM NOBbILWEHHOW 3Heprim [1].

MNpuHUMNManeLHas cxema OCHOBHOIO
6noka w3obpaxeHa Ha pwuc. 2. Ero
33a0WWiA reHepaTop BLINONHEH HA ane-
MeHTax MuKpocxemsl DD1, koHgeHcaTto-
pax C1—C7 w peanctope RS. CYETHBIA
Tpurrep DD7.1 noHWxXaeT 4acToTy cneao-
BaHWA MMNYNLCOB 330aI0WEro reHepaTo-
pa B ABa pasa, Ho Gnarogaps emy OHM
CTaHOBATCA CMMMETPUYHBIMK (CO CKBaX-
HOCTbIO 2). HacToTa cnenosaHWa TakTo-
BbiX WMMMYNLCOB HAa BbIXOAe Tpurrepa
pasHa 50, 100, 150, 200 v 220 My B
3aBUCMMOCTW OT NONOXEHWUA Nepeknioya-
Tena SA1. Ons Buayanuszaumm paboTsl
3a[a0WEro reHeparopa TakTOBLIE WM-

Puc. 1

| VMM® 85 CE 0T ANTIHE OB HCKPEL

nyneChbl NofaHsl yepes GydepHolin ane-
meHT DD2.6 Ha penutenb 4acToTel Ha
necate DD8, a ¢ ero ebixoga 4Yepes ane-
meHThl DD5.5 n DD5.6 — Ha ceeToanon,
HLS.

Yepes OydepHble anemedTsl DD2.1 1
DD2.2 TakTOBbIE UMNYNbLCHI NOCTYNANT Ha
nanysarowmic gnon ontpoHa U1 ranseaHm-
4yeckoih pas3sA3kM, a vepe3 OydepHbie
anemMeHTsl DD2.3—DD2.5 Ha y3en pesep-
ca, BhINONHEHHKIA Ha aneMeHTax DD5.1—

.

il‘]‘.“} 2 FAHAY

DD5.4 wn nepeknioyaTtenax SA2—SAS.
Pesepc (MHBEPCWA TAKTOBLIX MMNYNLCOB)
HeobxoauMm ans cornacoeaHus paboTsl
cuétymkos cboee wckpoobpasosaHus C
MOMEHTaMMN BO3HUKHOBEHWA UCKP.

C konnektopa ¢oroTpaHancTopa onT-
poHa U1 4yepe3 anemedt DD9.1 TakToBLIA
CUrHaN NPUXoanT Ha coGpaHHLIN HA Tpwr-
repe DD12.2 ogHoBuGpaTop HOPMWPO-
BAHHOr0 HAakOMMNeHWa 3Hepruu BTOPOro
kaHana, $hopMUpPYIOWWA UMNYALCH OAK-
TENLHOCTBID OKONO 2 MC. A Yyepes uHBep-
Top DD9.2 3TOT XEe curHan nocTynaeT Ha
0aHOBMOPATOP HOPMWPOBAHHOIO HaKoM-
NeHUs 3HEPrKM NEPBOro KkaHana, cobpax-
Held Ha Tpurrepe DD12.1. B pesynwrate
CWOBLIE KOMMYTATOpPL!I KaHanoe ynpas-
neHus uckpoobpasoeaHuem paboTaloT B
npotusodase, obecneunsan pasHoOMeEp-
HYIO 3arpy3ky WCTOYHWKA MUTAIOWEro
HanpsxeHus 12 B.

KommyTaTtopel Ha  TpaH3awucTopax
VT10—VT17 cobpaHsl no cxeme, nogob-
HoW onwucanHow B [2]. Auoasl VD7 v VD8
3aWwmwanT TpadancTopsl VD14 n VD15 ot
OTPULATENLHOMO HaNPAXEHWA NpU Kone-
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BHaTtenbHbix npoueccax. CTabunuTpoHsb!
VD3—VD6 3awuMiiaT ux OT nepeHanps-
*eHusa. CurHans! C BbiXOA0B KOMMYTaTO-
pOB B 33aBUCUMMOCTW OT NONOXEHWA nepe-
knw4atena SA6 nocTtynatoT nubo Ha
BbIXOOHbIE 3axMMbl XT2 "K31" n XT4 "K32"
YCTaHOBKK, nubo 4Yepe3 WHBEPTOPLI Ha
TpaHaucTopax VT16 n VT17 Ha BeIxOAHbIE
3axumbl XT3 "K3Y1" u XT5 "K3¥2".
A66pesnaTtypa K3 o03HauaeT "kaTyllka
3axuranma”, a K3Y — "katylwka 3axwura-
HUA C© ycunutenem (kKommytatopom)”’. B
ueny NEePevYnCNeHHLIX Bbille 3aXKMMOB W

npeaHazHaYeHHbIX 4NA MUTaHWA Hanpaxe-
Huem 12 B npoeepsemblx npubopoe 3a-
KUraHna 3axmmos XT1 BKOYEHbI nocne-
[OBATENLHO NMOMEXO3ALWMTHBIE APOCCEni
L1—LS.

JatymMkyu WCKpbl, KOTOPLIE BKMOYAOT
nocnenoBaTentHO B BbICOKOBOJILTHLIE
npoBoaa MNPOBEPAEMBIX YCTPOWCTE, CO-
BpaHbl N0 Cxeme, NOKasaHHoW Ha pMc. 3.
Takune xe [atymkn Bblnv NPUMEHEHBI B
KOHCTPYKUMK, onucanHon B [3]. Pasnuua
AWlWbL B TOM, 4TO B paccMaTpuBaemoi
YCTaHOBKe 4eTbipe AaTynka 06beavHeHsl B

oavH Bnok. Mx curHanel nocTynatT Ha
doTtorpanaucTopsl VT1—VT4 OCHOBHOrO
6noka No oNTOBONOKOHHLIM Kabenam.

Ha tpaHaucTtopax VT5—\VT8 eoinonHe-
Hbl  YCWNWTENW WMMYNLCOB AaTHMKOB
nckpbl. Tpurrepsl LLMuTTa MUKpOCxembl
DD3 cdhopmMupyioT WX KpyThle nepenaae.
Yepea wuHeepTOopsl DD4.1—DD4.4 um-
NyNbChl NOCTYNAKOT HA BXOALI M CYETHNKOB
cboes. Eweé paz npovHBEPTMPOBAHHLIE
anemeHnTamu DD6.1—DD6.4, 371 uMNyNb-
Cbl ynpasnsoT ceeTognoaamm HL1—HL4,
BM3YanM3npyoLLMMN UX.

DD7.1 DD26 DD91  DD92 DD12 1
8 s|TT 1 4 s 1T
—3‘? D R17 3k D
fadd DD8 K5611ES e c
SA1 " cq 4 R 14 on| T C8 100 =
"Macrota” 100 w 1_3 cP
st RE
R183
C2100 4 = 183 ¢
SA2 "Pesepc 1" R19 3k
1 —
C3100H
*100 My* SA3 CQ|‘||00
) "Pesepc 2" I
C450H TS ’ '
SA4
G520 "PSBEPC 3"
DD5.3 3
DDZ.4
CB50 1 T 110 p—
“200 Iy’ ] “Pegepc 4 HLs
747w ﬂ[ﬁﬁ‘ ey Wl DFL-5013UBC
)
"20 My
31,? v 21‘3 Ko 14 DDY, DD12 ~——>+
[~ Kebie 14DD1-DD7, DD10, DD11, k ebie. 16 DDB o en
ot + -
= 1 B
Fo |/ R1 7IR15 Kewi 7DD9, DD12 =—4—>
cw |[/100« P
= HA1
Cyétynk choes 1 _ HCI\;rr‘i_anUBx
1 T DD10 1 +ok
L, e
— YeT 0
/;’ HL6
CuéTunk cBoes 2 DD11 1 @Z D%—égg?gﬁo
2 i op102 [ o4
—Yer 0 — VT9 KT608E
<\ R251k
-\‘\
)
Cuétymk choes 3
3| [T DD10 3
4 M =g
b—{ver 0 DD7 2
:I s |17 H3
R233k t74] O
55 c
10] &
Cuérauk cGoes 4 12100
T DD10 4 }_‘
" sol9 1 48
— YT 0
= _SB1_
K esis 7 DD1-DD?, DD10, DD11, k bis. 8 DD8 ver 0

DD1 K561NA7, DD2, DD4, DD5, DD6, DDY, DD10 K561MNH2, DD3 K561TN1, DD7, DD12 K561TM2, DD11 K56171A8



Kk aTyLUKE IAKUraHna

vD1-VD4 R2 14
KA521A 680 | 433sRDT

K thoTONpUEMHUKY

Ceeva 3aMMranua
VN paspagHuK

”,LF

Puc. 3

wMmnynec M yctaHaesnueaet Tpurrep DD2.1
B COCTOSHME C BGLICOKMM JNOTMHECKUM
YPOBHEM Ha BLIXOOE W, COOTBETCTBEHHO,
Ha OAHOM W3 BXOOO0B (BeIBOAE 2) NnOrnye-
ckoro anemenTta DD3.1. Ecnu nepekniova-
Tens peBepca HaxoAuwTCA B COOTBET-
CTBYIOWEM MONOXKEHNW, HA APYrom Bxoae
(BbIBOOE 1) 3TOrO0 3NEMEHTA B 3TOT MO-
MEHT TakKXe yCTaHOBNEH BBLICOKWIA ypo-
BeHb. [103TOMY Ha BLIXOAE 3NEMeHTa
DD3.1 v BoiBOne 5 anemenTa DD3.3 ypo-
BEHb HW3KWI, 4YTO 3anpeLluaeT npoxoxmie-
HWe UMNYNLCOB C BLIXoAa oaHoBubpaTopa

L1

KAM, @ Ha Bbixoae anemeHta DD3.1 —
BbICOKWMM, OTKPLIBAIOWMM KAKY Ha 3ne-
meHTe DD3.3. Mmnynec oaHoeubGpaTopa
NOCTYNWT Ha Cc4ETHMK DD5.

MNocne BTOPOro MPONYLWEHHOrO WM-
nynsca ypOBEHbL HA BbIXOAE 2 CHETYMKA
CTaHeT BhICOKUM, 4YTO YCTAHOBWUT TpUITEp
DD4.2 B COCTOAHWE C BLICOKMM YPOBHEM
Ha Bbixope. OTKPLIBWUWIACA TPaH3ucTop
VT1 srntount ceetoguon HL1 "CBoi > 1".
MNocne peestoro nponycka Gyper ycra-
HOBNEH BLICOKWIA YPOBEHL Ha Bbixoae 9
cyetymka DD5 v ebixope yana.

Y Y Y e o XT1.1

Bce yeTuipe cuétunka cboes Mckpoob-
pasoBaHna oAWHAKOBBI W cobpaHbl no
cxeme, naobpaxeénHoin Ha puc. 4. pw
COrnacoBaHHbIX Gasax TakToBbIX MMNY/b-
COB, NOCTYNAOWMX HA BXO4 T, U UMNYNb-
COB OT JAaT4MKOB MCKPbI, MOCTYNAIOWMX Ha
exon W, nponcxoauT cneayowee. Kaxabii

Ha Tpurrepe DD4.1 yepes anemenT DD3.4
Ha Bxopg cuétunka DD5.

Cnapatowmin nepenag wMmnynsca T
W3MEHWT COCTORHMe Tpurrepa DD2.1, wn
YPOBEHbL HA €ro BLIXOAE CTAHET HU3KWUM.
Ecnu B crnegyowem uukKne WCKpbl He
fyner, To 3TOT ypOBEHbL OCTAHeTCH HW3-

$——o XT12"+12B"
L2 ¢+ oxT13
C13 R42 VD7 R44 R46 JYYVL
3000 s56% kozios| S48 47k R i
k3 XT22
VT16
KT818MM
VD3 A
NKCeB0A XT3 1 gy
vDa |+l C15 c16 []R48 XT32
N =— 2200 MK x =
KCBBOA ol T 22 ux[l] 150 i
. 1 [ ci7+l _Ct8
—— 2200 mk x
| 2.2 MK <16 B
SAB "K3 / K3y" L4
Y Y Y b 41 B [—
VD8 a2 |R45  Ra7 XTa2 K32
KO2106 100 4.7k
e ]
(Y vriz
L \&/KT818rm
R L5 _ XT51 ., .
RN o) Yo 4 AN X152 K3¥2
R, VD6 0308 é:, |49 4o XT6 1
KCB8OA _Eo [F]150 ) oLl
4 X763
77

Hapacrawowmnin nepenapn noctyna-
ouwero Ha sxoa T wMnyneca 3anyckaet
opgHosubpaTop Ha Tpurrepe DD2.2, rexe-
PUPYIOWMWA MMNYNEC LAWTENBHOCTEHD OKO-
no 200 mkc. Cnapalowmia nepenag atoro
wMnynsca 3anyckaet ogHosubpatop Ha
Tpurrepe DD4.1, onMTeNnsHOCTL MMNYNb-

ca kotoporo okono 10 mkc.
Takum 00OpazoM, CYETHLIA KMM-

+58 Kewe 14 DD1-DD4, suis 16 DD5
T DD3 1 DD3 3 DD5 KS61MER nyneC cMewaeTCca OTHOCUTENb-
DD2 1 1 g DD34 13 ol o1l 2 K MO nepenaja TaKTOBOTO WUM-
u 2 8 & Lo, [14] &\ 5 [11] ..o nynsca Ha 200 mkc, uTo MC-
|— KAOYaeT BAMAHWE NEepPexOaHbIX

15 g NPOLEecCcos.
R4 A TENEPbL BEPHEMCH K CXEME
1k Ha puc. 2. CurHanel ¢ BLIXOA0B
BO1 OD3 yeThipéx cuyétynkos cboes no-
KS611A7 CTYynaKwT 4Yeped WHBEPTOPbI
DD10.1—DD10.4 Ha Bxogbl 06b-
1 DD2, DD4 DD4.1 euHAILWEero Wx Norv4yeckoro
in Ks61TM2 s T anemeHta DD11.1 (Hewucnons-
4 DD3 2 3yemble  BXOAbl  3neMeHTa
11 3 D DD11.2 Hago COeAWHWUTL C
c obwmm nposogom). CurHan c
J_? BbiXOAa aToro %rll:??MSHTa nepe-
= BOAWUT TpUrrep .2 B COCTOR-
Kese 70D1-DD2, R a3 C5 1000 /e HL1 DFL-50J$!1?D HWE C BLICOKMM YPOBHEM Hanps-
BuiB Caion 4100 & @/KTGWB XeHWs Ha Bbixode. B peaynstare
) RE 15 & 1 OTKpbIBaeTcH TpaHamcTop VT9 n
}'_' {1 "C6oit >1"\ oA/ BknwyaeTcs ceetoanon HL6
R% K o I "C6oit > 9", a uanyyartens 3syka
ver 0 CO BCTPOEHHLIM FeHepaTopom
HA1 nopaért 3BYKOBOW curHan.
Puc. 4

MNMepen Ha4anom HOBOW NpoBep-
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Puc. 7
— Moayne aaxuraiua BA3
K31 : BCTPOEHHOIO KOMMYTaTopa
' 1
— 1 | 1 )
] | y F2
K3Y: Ll > 3%
Ik —15 ° F3
o ', ;]d i E;
12 B o— X | d}— &
S 2 Ll =
A i
Puc. 8

KW cnegyeT HaxaTuem Ha KHonky SB1
0B6HYNUTL BCE cYETYMKKM cBoeB 1 ycTaHo-
BuTkL Tpurrep DD7.2 B ncxoaHoe coctos-
HUe.

Ona npepoTepaweHna cpabaTteiBaHuit
TPUITEpPOB W CYETYMKOB YCTPOMCTBA OT
NOMEX, CO34aBaEMbIX BbICOKOBONLTHLIMW
pa3apagamu, Ux CYETHbIE BXOAOL! 3aLLUYHTH-
poBaHbl RC-uensmu, noaaBngoOWNMK
NoMexm.

3apawwmnini reHepaTop YCTaHOBKMW,
NPUEMHMKWM MMMYNBCOB MCKPbI M CHETHNKN
cboes nuralwTCA Hanpsxewuem 5 B,
notpebnsaa Tok He Gonee 200 mA. 3Tun
Y3Nbl U UCTOMHWUK HANPAXEHWA HE MMeEeoT
ranbBaHWYecKo CBA3WM C OCTanbHOW
4aCTLIO YCTAHOBKK W NPOBEPAEMBIMI NPU-
6opamu. @opmMupoBaTenn WMMNYyNbLCOB
YNPaeneHns NUTalTcH Hanpsxeunem 9 B
(noTpebnsemsblii Tok — He Gonee 0,5 A), a
CHAOBbLIE KNIOYW U NpoBepAemMbie Npubo-
pbl — OT NCTOYHMKA, HANPAXEHWEe KOTOPOo-
ro (12...14 B) n notpebnaemblit OT Hero
Tok (He Gonee 5 A) KOHTPONWUPYIOT BONLT-
meTpom PV1 1 amnepmeTtpom PAT.

Yno6cTBO NONL30BAHWA YCTAHOBKOW
obecneyneaeT BLIHOCHOM NYNLT, K KOTOPO-
My NOAKAKHAKDT NpoBepaemMble Npubopsl.

v
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e
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Puc. 6

WMuavenayansHan karywka
IANUraHuA D5010-12

{31 K32 ¢
b 3 KOMMYTATOD  KoyrponbHan
133.3774-01 KaTywka
R [ 027.3705
K3y1 Kayz2| —
(-] (-]

D & M

.- 1| K | F1
S

Puc. 10

Bmecte ¢ ogHUM w13 Takux npubopoB w
6NOKOM OaTYMKOB W PaspagHUKOB OH
n306paxeH Ha puc. 5.

Cxema nyneTa nokasaHa Ha pumc. 6.
Yepes npoBOAHYIO NWHWIO CBR3W W nuTa-
HWA ONWHOW okono 3 M (ceyYeHwe Nposo-
1108 4 MM?) U NOMEXONOAABARIOLLME APOC-
cenn L1—L6 ynpaensowme uMmnynscol
nocTynaloT Ha 3axumbl "K31", "K32" npu-
coegnHWUTEensHoW konoaku XT1 Heno-
CpeacTeeHHo, a Ha eé 3axumbl "K3Y1",
"K3Y2" — u4epea peauctopsl R3 u R4.
3axum "K" npegHasHaveH Ana nogkno4e-
HWA KoMMyTaTopoB cepun BA3-2108.
MMnyneCel HA 3TOT 3aXWMM NOCTYynawT
yepes WHBEPTOp Ha TpaH3ucTtope VI1 w
NoMexonogasnawnii apoccens L7. Mpu-
MEpbI NOAKMIOYEHNA Pa3NMYHbIX NpuBopos
32XKUraHWa K BLIHOCHOMY MyNETY NoKazaHs
Ha pumc. 7—puc. 10. BbICOKOBONLTHLIE
npoBoga 3tvx NpWbopoB NOAKNIOHAT K
BnoKy AaTYUKOB NCKPLI N Pa3PSLHNKOB.

Bce ucnonb3opaHHble B YCTaHOBKE
NOMEexonoaasnsaowme APOCCENU UMET
BpoHeBble MarHUTONPOBOALI TUNOPAa3Me-
pa 22 na depputa 2000HM. HamoTaHb
OHW NaKMPOBaHHLIM MPOBOAOM AnameT-
pom 0,8 Mm 0o 3anonHeHwus kapkaca.

( 1 m—— x‘:ln
2,2 MK

‘T

NNTEPATYPA
1. Teer P. Cuctembl 3axMraHua Nerkosbix
asTomobuneidl. — M. Waparenscteo "3a
pyném”, 2004.

2. Apxunos K. ABTOMaTU3WPOBaHHLIN GNokK
ANeKTPOHHOro 3axuradwa. B cb. "Pagwoexe-
rogHuk 1991". — M.: MapatenscTeo "Matpuot”,
1991,

3. Ocunoe H. AsToMoBKUNBHEIR cTpoGockon
C pEerynupyemoi ONMTeNbHOCTEIO BCNbIWKKY W
TOKOBLIM [AaTYWKOM WCKpel, — Pagwo, 2015,
Mz 5, c. 45, 46.

CBETOOMOOHLIE JNIAMMNbI, CBE-
TUNBbHWKK U BCE TAKOE...
www.new-technik.ru

* * *

NMpuoopwm PAOWOMACTEPA!

XWUT! Nameputens EMKOCTH U
ESR "ESR-micro v5.08+", npegHa-
3HaYeHHbIA ANA M3MepeHns EMKOCTH
v ESR 3nekTponnTUYeckux KOHaeHca-
TopoB 6e3 gemMoHTaxa Mx W3 nevar-
HOW NNatsel C aAKKyMynaTopom —
3150 pyb.

PagwnokoHcTpykTopsel Radio-KIT,
Arduino-Kit, MACTEP KWUT, Ekits n
KitLab (6onee 800 HauMeHOBaHWIA),
3an4yacTtun ans PEMOHTA
8 MHTEPHET-MATA3WHE "OECCHU".

Mpunow » ¢nOCeLl B NYHKTE Bbl-
Aayn 3aKa30B Ha CT. M. "JnexTpo-
3aBoackan’.

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

(916) 029-9019.
WNHTepHeT-marasand: WWW.DESSY.RU
e-mail: z A

SDR npuémHuk RTL-SDR.COM V3:
500 kl'y — 1766 Mlu, obzop — no
3,2 My, TCXO 1 ppm, antoMUHWEBbLIA
kopnyc — 1750 pyGneii.

www.radiospy.ru



E-mail: mail@radio.ru

&
$
N

&

leopruii YJIASHLU (UYSXE), r. JleBOB, YkpauHa

B "Paguo” Ne 8 3a 2018 r. 6eina onybnukosaHa ctatbs "H. A. Ban-
Ky308B — pegaktop xypHana "Paguno” (1946—1952 rr.)". lNpegnara-
emas Hebonbwas 3ametrka nocesweHa QSL-xaproykam Hukonas
A¢anacsesunya Banky3ogsa.

Te4eHWe Heckonbkux net Hukonaw

AdaHacbeBMd NPUHUMAN aKkTUBHOE
y4acTue B pasnuyHbix 3UpHbIX MEpo-
npusTuax, kotopeie nposoaun OCOABUA-
XM (Brkniouan Tak HaswiBaemble "actade-
ol ¥ "nepeknuykn”).

Ha QSL ot 30 mapta 1936 r. B HUXHEM
nesoMm yray npueBeneHa WHTepecHas
nometka "WAC — 103 countries wkd",
KOTOpas 03Ha4ana, 4ro Hukonan banky3os
(U3AG) Ha 30 mapTa 1936 r. umen oTnuny-
HbIW peaynsTar ana DX-meHa Tex ner.

b :
ToW$8
.OSAS’
Mpumeyanne
"WAC" — pgunnom 3a pabory co
BCEMM KOHTHMHeHTamMMn,
— 3TO0T AWNAOM SBASNCA NEPBLIM

!—-V-—-z_

HR QRA-ws::

QSL-kaproyka U3AG or 30 mapra 1936 .

QSL-kaptouyku Hukonaa banky3soBa B

ur s:gsmﬁFd on3io IQBéatJJIJ’GMT

U3AG

Rem «” A-xﬁ f@ﬁa m’/fdfﬁmr;*'ﬂrﬁfbd&wﬂqr

LWAE- 103 coutus wicd VY BBSL 73" hpe tic

pagnoniobnuTensckuM  AWNAoOMoM B _,-"-
mupe. Bonpoc ero yypexaenna obcyx-
nanca Ha koHgepenHuwn B r. Caura-
Knapa (Kanugoprua) B 1925 r. [o
MOPYYEHMI0 KOHGEepeHLnn YCnoBrus ann-

ORGfVmbOS
XTER ¥%/

R, Y A 55w

put PO w |

26 kw, o, u l,““u" |

op /da-, |

Grusinskaj

QSL-kaproyka U3AG (mai 1936r.).

@ororpagmua wm3 XKypHana
"PagunogpoHt” 3a 1938 r.

@ /
Tn_gé uf !&lq_gg u'@ 196 Il._ﬂ"
XTER o

QRrao .f_._ me
tene.— Hod.._.
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noma copmynnpoBan ero "KpECTHbIA
orey” — Knog ®ocrtep, u B Havane
1926 r. ARRL y4peguna 3T0T 4UNNOM
a5 ceoux yneHos. ¥Yxe 13 anpens ero
nepssiii HOMEP noay4Yna aMmepuxkanewy
Brandon Wentworth (u60l). lNosxe ero
cTanu BbiAasate M APYrMM KOPOTKOBOJI-
HOBUKaM MUpPa.

— MepsbiM M3 COBETCKMX KOPOTKO-
sonHoeukoe B 1936 r. gunnom WAC
(Phone!) noaysyun cymyanuH Hwukonaii
JaweHko (USAE; paHee — 82RW, eu5BH;

‘ . nocne BoiHbl — UBSOE), kotopelii 8

mapre 1936 r., ybeamswmncs B NONHOM
BO3MOXHOCTH Tene®OoHHOW CBA3W HAE
AnanasoHe 14 MMy ¢ kKOpPOTKOBONHOBM-
kamun 3anaaHoi Esponsl v npoBens ux
A0CTaro4YHO MHOIO, NPUCTYNaeT K peanu-
3auyny CBOEI 3aBEeTHONW Lenn — Bbinon-
HEHUID yCA0BWi 3TOro Aunaoma renedo-

HomMm! nepsoe QSO oH npoBOAWT C
dununnuHamm — KATME, 3arem eweé ¢
ABYMSA APYrAMU KOHTUHeHTamm — VK2NO
uw SUICH, B anpene B ero LOGe
nossaswoTca QSO ¢ VS6AA, WECSI u
VQ3FAR ( TaHraHbuka, cerogHa — TaH3a-
Hus) u, HakoHel, 11 mas oH "ogonesaert”
nocnenHui, WeCToN KOHTUHEHT —
LU5BZ.

— Cnenyer OTMETUTb W OT/IMYHBIA
pesynbTar ceepanosyariHa KoHctaHTuHa
Koanosckoro (U9MJG; paqHee — audBG;
nocne sokiHbl — UASCF), koropomy 10—
11 mioHs 1936 r. Ha ananasore 14 MMy 3a
22 4 20 MuH ynanochk BbIMOHNTE YC/I0BUSA
aroro gunaoma tenerpagom: 10.06 —
15.47 (UT) — XU8SM; 17.50 — SU1SG;
23.30 — WIAFB; 23.55 — CP3ANE un
11.06 — 03.40 — SP1JC, 14.05 — KA1US
(DununnHe).

2. lMomerka "103 crpansl” nasana
TEOpPeTU4eckylo BO3MOXHOCTb USAG
nonyunts u aunnom DXCC, koTopsiii Obin
yupexaéd ARR B cenTsbpe 1937 r. Ero
unes npuHagnexut Clinton B. DeSoto
(W1CBD), koTopbii e€ nanoxun s 1935 r.
Ha cTpannuax xypHana “"QST" B csoeit
cratbe "Kak cuntate cpaboTaHHbie cTpa-
Hbl — HOBas cuctema ywéra”. OH npeano-
KU MCXOAWTL M3 TOro, 4YTo Moboe reo-
rpaguyeckoe 1 nonuTnyeckoe obpasosa-
HUEe HeobX0AMMO paccmaTpuBaTh Kak
“cTpaHy"” B pPagnomobuTENbCKOM MOHK-
MaHUM 3TOro C/10Ba MCXoOs M3 ycTaHaB-
nusaembix kputepues. lepsbimu 0bnaaa-
Tensmu DXCC (CW) B 1937 r. crann Frank
Lucas (WBCRA) — 112 "ctpanr”, Doug
Borden (W1BUX), Jeff Borden (W1TW),
Henry Sasaki (WECXW) n OM Whyte
(GEWY). H

OTBeThbl HA BO

HaunHa oL e e
Banepwuii MAXOMOB (UA3AO), r. Mockea

Bcnee 60 net perynapHoit paboThl
kopgom Mopse kak npodeccuoHans-
HO, Tak W B AWanasoHax nobuTensckoin
cnyx6bl nossonunu oBpecTy OnbIT, KOTO-
pblil MOXET 0Ka3aTbCA MONE3HbIM Haun-
HawwumMm TenerpadpucTam, XOoTs MHOrme
113 HUX [ABHO YXKE He Ha4MHaloWme pagno-
nwobutenn, pabotawT TenedoHoM W

2 "undpoin”. OgHako HACTORWWMM oneparo-

poM pagrontobuTens CTAHOBWUTCS, TONLKO
pabBoran CW. MoarteepxaeHUeM 3aTomy
MOryT ObITe Cny4an B Ype3BbidaiHbiX
CUTYyauusax — 3eMNETPACEHWUS, HaBoaHe-
HWS, NECHbIE NOXapbl, TEXHOMEeHHbIE KaTa-
cTpodbl, koraa ahdekTMBHLIN 0bmeH aBa-
PWIAHOI MHdOPMauVeid CTaHOBUTCH BO3-
MOXHBIM TONBLKO CNyX0BbLIM Kopom Mop3se.
3T0 W3BECTHO W3 CPEACcTB MaccoBOW
UHGOPMALMK, KHUT, KUHO 1 TENEBUOEHWNS.

Co BpemeHeM pagvonioburenn Haum-
HaIOT 3af1aBaTb Pa3HOro pPoaa YTOYHRAID-
Live BOMpOCHl, OTBETEI Ha HEKOTOpble 13
HWX NOCTapaemcs 0aTh 30ecChb.

Wrak, nepsbiii Hanbonee 4acTo BCTpe-
vyawuwwiica sonpoc: fge U kak ucnonb-
3yercs cefvyac TexHUKa CBA3W He3aTty-
xaowumy konebannamu — CW?

Bonpoc aToT 3aaaioT paguoniobutenu,
KOTOpbLIM B Havane nytm B noburensckoe
paamo 3HaHue kopa Mopae 6eino Heobaza-
TENLHO, HO 4epes OBa-Tpu roaa perynsp-
HOW paboTsl B adupe, B TOM YUCNe W B CO-
PEBHOBAHWAX, OHW NOOXOAAT K Heobxoom-
MOCTWM UMeTb paspelwerue paboTaTtk BCe-
MW BWOaMK CBSI3W Ha BCEX Avana3oHax no-
BuTenbckoil cnyx6bl BbICOKON MOLLHOCTHIO.

Y1oOLl NONY4UTL Takoe paspelleHune
“"CEPT 1 keanudukaumoHHo kaTeropum”,
HYHO CAATH 3K3aMeH KBanMpUKauMoHHON
KOMWCCWM KaK Mo TEOPUW U TEXHUKE CBA3MN,
TaKk U No nNpuémy Ha cnyx cooBLEeHWA,
nepepasaembix kogom Mopae ¢ onpepe-
NEHHON CKOPOCTHLIO. Takne IKk3amMeHaumnoH-
Hble cooblleHWs onpeaenédHoro obbeéma
NepenalnTca OTKPLITLIM TEKCTOM Ha A3bIKE
3K3AMEHYIOLLEroca B TEHEHWE TPEX MUHYT.
3k3aMeHylWKUica BeIDMPaET MWHYTHLIA
OTPE30K TEKCTA, KOTOPbIN OH NPUHAN (3anu-

can Ha BnaHk) Bea owKBOK MM C MWUHK-
MansHeLIM (He Bonee TpéEx) Ycnom owwmbok.

MexayHapoaHsIM pernaMeHTom paguo-
cBA3W NOBUTENLCKON cnyxbe 3anpeleHo
MCnonb3oBaHne Kakmx-nvbo WwugposaH-
HbIX MW KOAMPYEMBIX COOBLLEHWIA, KOTOPbLI-
MW ONEpUpYIOT cnyxbObl CBA3W BOOPYXEH-
HbIX CUA W BUA CNopTa — CKOPOCTHasA pa-
nnotenerpagpua (CPT/HST), He nMetowmi
NPUKNAAHOTO 3HAYEHWSA W OTHOLUEHWA K
npakTuke MoBUTEeNLCKON PAaOCBA3N.

OpHako Tonbko B Poccun papvontobn-
TEeno, CAAIWEMY IK3aMEH Ha NEPBYIO Ka-
Teropuio CEPT, npepnaraeTca NpUHATb
KOHTPObHLIE TEKCThI, NOA0GHbIE WKNdPO-
BaHHbIM coobweHnam — 54832 79034 ...
ACSWI MQLWE ..., B koTOphix Boo6LULE OT-
cyTeTBYIOT ByKBbL! pycckoro andasurta Y L
310 4.

Monogoe nokoneHwe paguonwbutenei
W He yuuT 3T OyKBbI, 3HARA, YTO WX HET B
3K3aMEHAUMOHHBIX TEKCTax. YcnewHo caa-
10T 3K3aMeHbl, NONY4alT AONTOXAAHHYIO
NEePBYIO KATErOpUIo, HO HE YMEIOT NP 3TOM
HOPMansHO nepefaTtb PYCCKOA3bIYHOMY
KOPPECMNOHAEHTY CBOE MMS U MECTONOoNo-
xeHne — Mbl HAME BUALUXECNAB QTH
UXENHMABMHCK.

O KakoMm NpuMKNagHOM 3Ha4YeHun koga
Mop3e MOXHO roBOpWTL B HalLei cTpaHe?
3emMneTpsiceHns, HaBOAHEHWMS — B 3TWX
cny4yasax nepsbiMu obecnedwsanu asa-
PUIRHYIO CBA3L MECTHEIE paauonobutenu
u Bcerga CW!

A 4TO CMOryT TenerpadHsie "paanonH-
Banuas!” (umnTtara, 3. T. KpeHkenb), He Bna-
neowme konom Mopae? Huyero!

Bropoii Bonpoc: Mmew no3bIBHOM,
Bbly4H/1 KOAbI — KaK HayYWTbCH npa-
BunsHO paborarts B agpupe?

OyveHb XOPOWWA U 4acTo 3a4asaembli
sonpoc. Ecnu Bul oceaneaete pabory CW
CaMOCTORATENbHO, TO NOcTapanTeck Kak
MoxHO Gonblle cnywaTts W AN Hadana
3anuceLiBaTe TO, 4TO Bbl CAyWwaeTe.
Noyemy ana Hadana? lMoTtomy, 4TO HET
Heobx0aMMOCTK 3anucelBaTb BCE, nepe-
fnaeaemMoe koppecnoHgeHTom. Beap pas-

roBapvBas C KEM-TO Mo TenedoHy, Ml HE
3anvCcLIBAEM BCE, 4TO CribiWKMM. A B CBO-
foaHoe OT adupa BpeMa y4uM cambie
Heobxoaumble KOAOBLIE COKPALWEHWs,
paguoxaproH, Q-kon, 6e3 3HaHWA KOTo-
PbIX AANEeKo He BCeraa CMOXeM NOHUMATh
cofepxaHue Nnepenay KoppecnoHaeHTa.

Bot, Hanpumep, camble KOpOTKME
BbIDAXEHWUA.

K — npurnatieHwe oteevaTb, nepega-
BaTb. 4aCTO MOXHO CNbIWATL, 4TO nepep K
nawT eweé n PSE — noxanyicTta, HO 31O
Ve NUHAR nobaBka K NpUrnalleHuio.

KN — npurnawenwe Kk nepegaye, uc-
none3yemoe 0bbiMHo DX-0M ana nposene-
HWA CBA3W TONLKO C PAANOCTaHLMER, NO3bIB-
HOW KOTOopoW OH nepepan nepef KN. Ha-
npumep, CQ BK RW3AO0 KN nnm npocto —
RW3AO KN. 370 0iHOBPEMEHHO W KOMaH-
[a BCEeM y4yacTHWKam pileup npekparutb
nepenavy. Ho MHOrAA MOXHO yCnbilWaTh W
Takoe — CQ CQ CQ CQ......CQ CQ de
UA?AAA KN. 3To feMOHCTpaLmWa NoAHOro
HEeNoHWMaHWA 3Ha4veHns KN,

MNpumereHne KN BO3MOXHO 1 B cnyyae
HanpaeneHHoro BbI3oBa, Hanpumep, CQ
JA CQ JA de UA3AO JA KN — npurnaiuaro
TOonbKo JA.

B cny4ae, ecnn HeOBx0AMMO NPOBECTW
CBA3b CO CTaHUMe, Nnepeaaiowei Hanpae-
NEHHbIN BbI30B, MOXHO NEpeaaTe 0AvH pas
AR cpa3sy nocne ero KN. OH MoxeT cnpo-
cuTb AR? KTo Boi3uiBaeT? [aitTe 0avH pas
CBOW MO3bIBHOW, W, BEPOATHO, B OTBET
ycneiwmTe 599, [lainTte emy CBOWM panopt n
He 3abyasTe nobnarogaputs — R 579 TU.

AR mMOXHO nepenaTte U B KOHUE CEpUn
Bawwmx 0BWMX BLIZOBOB, HA KOTOPLIE HUKTO
HE OTBETWA, HO Bbl JAETE MOHATb, 4TO
BbI30BbI 32aKOHYWAW, HO OCTAETeCh Ha 3TOK
yacToTe. BoamoxHo, cpa3y nocne sawero
AR v ycnbilunTe BbI30B.

B sapyGexHoi nutepatype MOXHO
BCTPETUTL Hanucanue EC emecTto AR, Tak
KaK CO4MEeTaHWe TO4EK W TUpe, Nepenasae-
Moe B aToM cnyyae 6e3 npobenos, oavHa-
koBo T TAAA T TAAA TU.

SK — C 3TUM COKpalleHWem cneayet
obpawaTsca 04eHb BHUMaTensHo. deno B
ToM, 4TO SK, nepenaHHoe CNUTHO, O3Ha-
yaeT "NoMHLIA KOHEL, CBA3X" U B CNpaBoM-
HWKax nuiweTcs ¢ nuroin (sk). B nutepary-
pe 3TO MOXHO BCTpeTuTb W kak VA. SK,
nepeaaHHoe kaxk age Bykswl TW TW TU
TAAA TWU TAAA, osHaqaeT "YMEP" — Silent
Key n MoxeT cTtaBuTbCs B ckobkax nocne
NO3bLIBHOMO YMEPLLEro.



BK — cokpaligHue aHrnniickoro cnoea
break — komaHpa OCTaHOBWTLCH, Npekpa-
TWTe Nepegavy, npurnaweHne nepetu-
BaThb BO BPEMA Nepeaaqn.

3710 cokpalLteHune, Npyu ero MHOro3Haxy-
HOCTW, TpebyeT BecbMa KOPPEKTHOro €
HUM obpaweHus. MNonoxum, Bbl ycnbiwa-
v paboTy paguocTaHuuun, npeacras-
NAKLWER ANA Bac MHTEPEC, — HOBLIN npe-
¢duKe, cTpaHa — W HaMmepeHsbl ¢ Hel cpa-
fortarte. MNepepaiite opnH pas BK u, sepo-
ATHO, cpa3y ycnolwmte BK? Oante oguH
pas CBOM NO3biBHOWM. Bac nonpocaT noao-
xpaate Bbizosa — AS QRX. Mo okoHuaHum
QSO ycnbilwmnTe CBOM NO3LIBHOW C BOMNPO-
com QRU? BoT Tenepb nobnaropapute 3a
BHMMaHue -TKS- 1 naiTe NO3LIBHOW TOrO,
C KEM BaM HE0DX0AMMO NPOBECTKU CBA3L.
Danswe BCE NoWAeT, kak 0ObIYHO.

Mpw XOpOLKMX YCNOBUAX HA BLIBpAHHOM
BaMu AManas3oHe MOXHO OCYLLECTBNATL 06-
LUMIA BLI30B HEMNPEepPLIBHO, ECNW Bal TPaH-
cvBep noaeonsietT pabotate QSK — nony-
OYMNEKC C BO3MOXHOCTLIO NPOCAYLLIMBaHWA
4acToOTbl BO Bpems CBOel nepepayn. 310
MOXeT BuirnaaeTs Tak — CQ UA3AO BK CQ
UA3AO BK CQUA3AO BK...CQUA3AO BK...
Mpw Takoi dopme obuero ewizosa BK aB-
nAeTcA NpurnalleHvem OTBe4aTh Ha Bawl
06LLMiA BLIZOE B MDOOI MOMEHT Baluen ne-
pepayu. JKenawouwmin NpoBecti € Bamu
CBfA3b MPOCTO nNepegaeT OavH-ABa pasa
CBOW NO3biBHON. OTBEYaeTe emMy, Kak 0bblu-
HO — €ero NO3biBHOW, NPUBETCTBME, MMA,
QTH » K. Ecnn B oTBET ycnbiwani Tonbko
TU 599, 1o ¢ H0nbLWOR BEPOATHOCTLIO 3TO
npencTaBuTENb HOBOrO MOKONEHWSA "paano-
WMHBaNWAOB", KOTOPbIE MOryT Tonbko RST
NAME QTH, x0T 8 copesHoBaHusx pa6o-
TaloT HOpMansHo — Bcero-To RST NR QSO!

Ecnu 8ol nposoaguTte QSO 1 koppecnoH-
AEHT HE NPUHAN Kakoe-TO CNOoBO, OH MO-
XKeT OCTaHOBWTL Bawy nepepaqvy, HTobbI
nonpocuTs NOBTOPWTL MNPONyLLEHHOe
cnoso — BK RPT UR QTH K.

WHorpa MoXHo ycnsilwaTe U Takoin 0b-
wwih Boizos — CQ CQ CQ de UAXXABC
BK v monuuT. Mpurnawaer Bcex oTeedaTs
BO BPEMSA €ro nepegayv, Ho OH eé npe-
kpatun nocne ceoero BK, n Hukakoro
npurnaweHns OTeeYaTh Ha ero Bbi30B He
nocneposano, Hanpumep, K nnn PSE K.

Cnywaiite, sanvcoiBaiTe, 3anomuHainte!

Bonpoc Ttpetuwi: Kak Hay4yuTbCs
MPUHUMATL Ha CNYX/MOHUMAaTb CMbi-
cnoBoi Tekcr 6e3 sanucn?

B MHTepHeTe npegnaraeTcs MHOXECTBO
nporpamm 1 mMetoamk obyyeHus npuémy,
HO BONBLUMHCTBO MX NPAKTUKYET 3anuch,
O4EeHb Mano Tex, B KOTOPbLIE BKMOHEHbI
6ykebl pycckoro angasuta d W 3 10 A.

Ha caitte PAOMOMY3ESA Banepwn Npo-
moBa (http://www.rkk-museum.ru) Hai-
AETe MO MeToauKy 0By4eHns NPUEmMy Ha
cnyx 6e3 3anucu, Ho eCnNK OHa NOKaXeTCH
CNOXHOW, TO MOXHO MOATK NO NYTX OCBOE-
HUA NPUEMA OTKPLITOrO TEKCTa Ha ChAyX
nocpeacTeom nepepayn. Jinsa Takux TpeHu-
POBOK NOHAA0BMTCSH 3BYKOBOW rEHEpaTop C
rONOBHBLIMW TENEMOHaMKM 1, KOHEYHO, ANeK-
TPOHHLIA KNto4. MOXHO BOCNONL30BaTLCA
W TPaHCUBEPOM B Ka4ecTBe reHeparopa B
pexume paboTtel 6e3 nepenayn B apup.

YcraHoBMTE Ha KNKOHE CKOPOCTh, Ha KO-
TOpOIt Bbl HE pgenaeTe ownbok, 1 nepena-
BanTe Kakon-HMbyAbL TEKCT C camonpocny-
wueaHuem. XenatensHo yaenatb Takum
TPEHUPOBKAM HE MEHee DEecAT MUHYT 1 6e3
NPOAOIXUTENBHBIX NepPepPbLIBOB — XOTS Obi
Tpu-4eTbipe pasa B Hepenw. Yem Gonblue,
Tem ny4we! NMmoc paGota B advpe — nNpo-
cuTe KOppPEeCnoHAEHTOB Aasatb noapob-
Hyt0 uHGopMauMio 06 aHTEeHHaxX 1 NpoYeM
obopynosaHun ctaHumn. MNonoxuTensHbIn
aekT He 3acTaBuT cebs AONro XOaThb.

Cnywaiite, cnywaiite, cnywante!

Bonpoc YeTBépTeiin: Kak HayunTbCa
paborare Ha Knaccu4eckux Kmovax?

YacTto paguoniobutenn, nonyyne no-
3bIBHOW, CTPEMATCA KaK MOXHO GbicTpee
Ha4aTbe paboTy B adupe, a po aabyku
Mops3e ewe He aownu, 3Ha4YnT — MUKPO-
GOoH n "undpa”! U To, n gpyroe Hapoepa-
eT o4eHb BbICTPO — MUKPODOH ... HY Mbl
pa3rosapwuBaTh Ha4MHAEM, Kak TONbLKO OT
neneéHok oceoboxpaemcs, a "unppa” —
KHOMKW 1 3NEKTPOHHOE OeKoaMpoBaHne —
onepartopa-To ¢pakTuyecku Het!

Bcé 3ato npueoanT, Kak npasvno, K
ocBoeHuio koaa Mopae, a ¢ KogoM MOXHO
y¥e 0CBOWTb U paboTy Ha "knaccuke”.

BeprukanbHbiil kniod Mopse — He Bna-
LeTb UM MpocTo Henpunu4Ho. Bubpo-
NAeKc — 370 NPefLeCcTBEHHNK 3NeKTPOH-
HOFO KMO4a, a NO3TOMY NPW NPaBuNLHOM
paboTe Ha 3NEKTPOHHOM knioye — Bonb-
WOoN naney — TO4YKW, yKalaTenbHbll —
Tupe, ocBoeHwe Bubponnekca notpebyer
napy 4acos Bawero spemenun. Ecnu oH
yXe CTOMT Ha BalLeM CTONE, TO HE TOpOnu-
TeCb OCBauBaTb €ro CamoCTOATENbHO.
QOueHb xenarensHo, 4TobbLl TOT, KTO yXe
paboTaeT Ha HEM, MOCTaBWN BAM PYKY, WK
no4nTanTe MoK KHUIY Ha cainte PAOWO-
MY3EH Banepus Mpomosa "Camoyuntens
nepenaqun koga Mopae v npuéma Ha cnyx
ana paguoniobutenein” (http: //www.rkk-
museum.ru/collections/pakhomov/
images/150421.pdf).

"Muna" — ABYXCTOPOHHWUA KKOY, Nony-
YMBLUWIA Takoe Ha3eaHwe B 30-e roasl Npo-
Wwnoro Beka B cpege npodeccuoHanos

Poccun, Tak Kak ero nerko MoxHo
6bino coenath U3 06NOMKa HOXOB-
kn pnunoit 10...12 caHTumeTpos.
MNoapoBHOCTM O HEM y3HaeTe u3
Toi xe kHuri. OceaneaTs paboty
Ha 3TOM KNoMe B Havane nytu 8 CW
He coeeTylo. KayecTeeHHan pabota
Ha HEM — yaen NpodeccuoHanos u
paguoniwobutenein c BGonbliKMM
onbiTtom pabotel CW. [lBa pasa 8
rog repMadckan opraHusauus
AGCW npoBoaguT COPEBHOBAaHWA
paguoniobuTtenei, paboTaolimx
MCKNIOYMTENBHO Ha "Knaccuke”.
Bonpoc narwi: Fge MoxHo
ycnbiwars pabory QRQ CW?
Pabotry QRQ CW tuna CON-
TEST, 7. e. 6e3 obmeHa Kakoii-
nmbo uHbopmaumein, kpome CALL RST
NR, MOXHO nocnywarte no cpepam g 20:00

MCK Ha uvactote 7 MMy n 8 21:00 Ha &

yactorte 3,5 My,
ObMeH uHdbopmaumein 8 pexume QRQ

CW TpebyeT 3Ha4MTENLHON NOATOTORKM — |

HUKaKUX 3NeKTPOHHbIX "4uTanok” u oco-
6eHHO ka4yecTBeHHOW nepepayu, Byab TO
ANEKTPOHHBIA KN4 WNKM Jartduk kopa
Mopze. Nobutenn QRQ B xope pagwo-
obmeHa poxopsat no 250—300 n Gonee
3HaKOB B MWHYTY. BOT NO3bIBHBIE HEKOTO-
peix U3 Hux: RA3RPW, RDEMZ, RT3A,
UA3LDU, UA3AMY, UA3WFM, RVIMZ,
UA3AJU, UR3LC, UA3QAM ... . Npu BCTPE-
4ye ¢ HUMW B 3dupe He CTeCHsITeCk nepe-
nate QRS — Bac noimMyT n nposenyT
CBA3b B CAMON yBaxutensHoin dopme!
Cnacubo 3a BHumanme! tin

UR5S5UN — SK

rnyGokum npuckoptuem coolbulan, YTo

9 okTROps 2018 r. Ha 82-M roay KW3HK
CKOHYAaNCR Haw Itﬁllll‘|l‘| OApyr EKEWeensiHuH
Ceprei MNeopruesny BYHWH, [I0KTOD TEXHW-
HeckMx Hayk, npodeccop, naypear npemuiu
M. C. A. NeGepesa, MNocyaapcTeeHHon npe-
MUK YEpauHel B 00GNACTH HAyKM W TEXHUKW,
aKkafeMuK AKafieMui CBA3KM 1 AKaLeMUn WH-
KeHepHLIX Hayk Yekpawuwl, astop Oonee
140 HayyHbIx paboT, na HUX YeThipe MOHOD-
rpadmm 1 12 asTOpPCKUX CEMAETENLCTE, ABTOP
HECKONBLKWMX KHWM N8 paguoniobuTensi n MHO-
HECTBA cTarei 8 xypHane "Paguo”, B yactHoc-
M, WWPOKO M3BECTHAa ero kuura "Texuuka
MoOBUTENLCKOW OAHONONOCHOW caRan” (1964 r
w 1970 r.), a "Cnpasoqumk papmomoburens-
kopotkosonHosuka” (1980 r.) Guin n3paH Twpa-
*om Gonee 320 Twic. akaemnnapos (noapob-
Hee http://deltaclub.org.ua/poleznaya-
informatsiya/urSun-80-let.html)

Beunoro Tebe nonéta B adpupe, Cepren!

OcTaHelwsLcn B HAWESA NAMATH TAKUM Xe
HUIHEPAAOCTHLIM, Kak Ha doTo!

Feopruin YIUAHLU (UYSXE),
r. Jlbos, YekpanHa
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PAOMO N2 11, 2018

paguoniwoourtens B Kpbimy

Jleonng NY3AHKOB (R7KA), r. Cumpeponons, Kpeim

= Schnell.

Kak mu3secTHo, B none 1924 r. Cosert
HapoaHslx komuccapos CCCP (CHK)

npuHsan "3akoH o ceoboge adupa”, Ha

OCHOBaHKK KoToporo lMoctaHoenenune "O
4aCTHbIX NPUEMHBIX paguocTaHumax” pas-
pewano rpaxpadam CCCP nonb3osatbCa
WHAMBUAYANbHLIMW PaAUONPUEMHUKaMU.
A 5 deepans 1926 . CHK CCCP npuHsan
MoctaHoBnenwe "O paguocTaHUMaX 4acT-
HOTO nMONL30BaHWA", 4TO NO3BOAWNO
paguoniobuTenam 3KcnayaTupoeats WU
papguonepenaT4nkn.

XoTa nepssiM paguoHabniogarenem B
Kpbimy sBnsetcs Mypckuin Jleowun Ee-
reHbesuy RK-82 (1927 r.) [1], nepeexas-
wwit Bckope n3 Kpeima B Mocksy, paspe-
LWeHWe Ha IKCNAyaTauvio npuémonepesa-
IoLWei pagmocTaHuMy nepebIM M3 KpbiM-
yaH nony4un MNpokoneHko AHToH CemeHo-
Buy (poto 1) [2]. Popmuncaow B 1801 r B
Cumdeponone, roe Npoxuean Ha ynuue
KanuHuua (mo 1928 . — ynuua betnu-
roseckas), a. 3, ks. 1. C netcrea yBnekcs
paguo 1 B Ha4ane 1928 r. nony4nn Habnw-
patensckuii nosbieHoin RK-324. ina pa-
nuvoHabniogeHWin OH MCNoNbL30Ban camoc-
TOATENBHO COGPaHHLIA PapgUONPUEMHUK
0-V-1 no nonynapHOA B TO BPEMA Cxeme
Ha cBoém paguonpuémHuke
aKkTMBHO Havan NPOBOAWTL HabnioaeHws
3a paboTol noOUTEeNbCKUX PanuocTaH-
uuii. He ynoBneTBOPMBLLMCHL 3TMM BUAOM
paguoniobutensctea, odOpPMUN OOKY-
MEHTBI U yXe B cepeguHe 1928 r. nonyyun
paspeweHue Ha akcnnyatauuio nobu-
TeNbCKOM NpuémonepeparLlein paguo-
CTaHUMK C NO3bIBHLIM curHanom 33RB.

Ero aktuBHaa pabota B adupe Obina
Cpasy 3amMedyeHa MHOrMMK paguoniobure-
nsmu. B xypHane “"Pagvoniobutens” Ne 9
3a 1928 r. 0 Hém nucanu: "33RB (7. Mpo-
konenko, Cumdeponons). MNepepatunk
coenaH no ABYXTAakTHOW Cxeme MoLl-
HOCTbIO 14 BaTT, XOTA WHOTAA MOLWHOCTb W
ysenuumsaetca. Jlamnel YT15. QSB — AC
(400 B). AHTeHHa M-o6pasHasn, HaknoHHan
20x35 m. PaBortaeT mHOraa ¢ NpoTMBOBE-
COM (aBa HAKNOHHLIX nyya no 8 meTpoe,
wHorga C "semnén”. Pesynstatel no-
Ay4alnTCA NOYTWM  OoAwWHakoBble., BonHa
06biyHO OT 42,5 no 44 m, Ho npoBoean pa-
6orate M Ha Opyrux BonHax (31,34 un
50,5 m). Ha Bonxe 50,5 m aéT o4eHs yee-
peHHan cBsA3b ¢ Mockeoi, korpa Ha 40 M
AvanasoHe CRLILMMOCTE NoYemy-nmbo no-
ny4aeTcn HeyaosBneTsopuTensHon. Mmeer
MOCTOAHHYIO CBA3b ¢ Mockeoli (93RA) n ¢
Huxnum Hosroponom (12RA), ¢ koTOpLI-
MW npoBoauT psag oneitos. 33RB — npe-
KPAaCHLIA MOP3WUCT 1 MMEET 3a Aga Mecsua
pabotbl 158 QSO. DX — noutk BCA E, AS,
AG, AU, FE, FM". (Mpumeyanune: AC —
nepemMeHHeiin Tok, 93RA — nO3bIBHOW
Braaumupa Kpyrnosa, 12RA — no3biBHON
Bnagvmupa BaHeesa).

MpoBenéHHble pPagMOCBA3N  AHTOH
MNpokoneHko noaTeepxaan KapTo4kamw-
kBUTaHUMAMK (poTo 2).

ApKoil xapakTEPUCTUKON ero akTue-
HO paboThl C panbHUMUK CTaHUMAMWU
ABNAeTCH coxpaHuslwancsa QSL-kapToy-
ka ot 30 ceHTabpa 1928 r., noaTeep-
xpawuwan paguocsads ¢ lNMopTyranwein
EP1BV (doto 3). Cnegyer 3ameTuTb,
4yTo kaptouka 8 Cumdeponons npuwna
yepe3 QSL-meHenxepa B Mockse MeaHa
NankuHa eu2Al (paqee 15RA), koTOpPbLIA
B TO BPEMS FABNANCA nNpeacenatenem
LleHTpaneHOW CeKUWN KOPOTKUX BOSH.

B cooTeeTcTEMM C pelueHem Mexay-
HapogHoOro cow3a paguonobutenei
(IARU) oT 1927 r. HapoaHbiii KoMuccapu-
ar noyT v Tenerpada ¢ 20 oktabpa 1928 .
yNopaaoYMBaeT paguoniobuTensckme no-
3biBHble B CCCP. Bea TeppuTtopus cTpaHsl
YCNOBHO OENUTCA Ha OEeBATbL PanoHOB.
Kpbim, Bxoamewwuid B coctas PCPOCP, oT-
HOCWUTCH K MSATOMY paioHy, Kak u BCH
YkpaunHa n Monpaeus. MNpokoneHko nony-
yaeT no3sisHoi euSAP. B 1933 r. 8 CCCP
yCTaHaBNMBaeTCH HOBaA CMCTEMA NO3bIB-
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HbIX: H2 3TOT pas BCA TEPPUTOPUA CTPaHbI
YCNOBHO pasfeneHa Ha OEecATb panoHoB,
No3biBHBIE HauyuHawTcA Ha Gykey U, u3
NPEeXHUX NOo3bIBHLIX YOMPAaKTCA WOEHTM-
¢duKaToOpbLl KOHTMHEHTOB E 1 A. Takum 06-
pasom, [lpokonenko A.C. nonyvaet
no3asisHon USYP.

0o Benwkoi OTE4YECTBEHHON BOWMHbBI
MNpokonenko A. C. pabotan B r. Cumde-
ponone cTapwvm TeXHWKOM paguoduka-
UMK B OTOENE KanuTanbHOro CTpouTeNnb-
cTBa Ynpaenewus ceasun Kpoima, a 3atem
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HadansHUKoM pagwobiopo TenerpadHon
KOHTOPb! M OAHOBPEMEHHO Npenoaasan 8
BedepHee BpemMs PaaMoTEXHWKY B LIKONne
®3Y. C Hayanom BOWHbLI Bbin Npu3eaH B

Mocne okoHYaHuA BOWHBLI AHTOH lMpoko-
neHKo BO3BpaTunca B pogHoil Cumde-
ponons B 3saHnK kanutaHa. MNpogonxun
CBOE yBNe4yeHwe paguo, Nony4mn Nnosblie-

paasl KpacHoi apmuun, cnyxun CBS3uc-
ToM. Kak Beino 3amedeHo, paguoniobure-
N-KOPOTKOBONHOBUKK B roasl Benwukoi
OTeyecTBEHHON BOWMHLI HA GpPoHTE Bbinu,
Kak npasuno, Ny4ywunmMu CBA3MCTAMW.

No6UTEeNLCKON
UAGSB. HexoTopoe spema pabotan Ha-
4anbHMKOM BewaTenbHon pagnocTaH-
umu 8 Cumdeponone PB-73. Ha aty xe
pagwocTtaHumio B 1963 r. nony4un Ha-

HOA paguocTaHumu

3Ha4YyeHne u aBTOp 3TUX CTPOK nocne
0KOH4aHWA OQecckoro anekTpoTexHuye-
CKOrO WHCTWTYTa CBA3W (HblHE —
Opecckas HauWoHanbHas akagemMus
cesnsum um. A. C. Nonosa).

Nocne npucoeanHeHns Kpeima K
YkpauHe B 1954 r. AHTOH CeMEHOBMY
Mpokonexko nony4nn no3ssisHoin UBSSA.
AKTMBHO y4acTBOBan BO MHOMMX MEpo-
NPUATUAX, NPOBOAUMBIX LieHTpanbHbIM
panuoknybom CCCP wu KpbimMckum 06-
nacTHeim paguoknybom OOCAAD. Yacto
Ha 0BnacTHbLIX COPEBHOBAHWMAX BO3rnas-
NAN CYOENCTBO pasfNuyHbIX COpPEeBHOBA-
Huin (poTo 4). Ha aton dotorpadum
1955 r. n3obpaxeHa paboyas obcTaHoB-
Ka B CYAENCKON KONNerun npu npoeene-
HWKM KOHKYpCa pagwucToB-0NepaTopos
(MNpokoneHko BTOpOW cneea). B
nocnegHve roasl TPYAOBOW OERTenbHO-
ctu MNpokonexko A. C. pabortan Hayanb-
HuKoM Jupekumm pagroTpaHCNauMOoHHON
cetu r. Cumdepononsa. CkoHyancs AHTOH
Ceméroeuy B 1993 1.

JNINTEPATYPA

1. Ynuany I. A. Nluctaa crapein "USSR
Callbook (1925—1941)". — fleeoe, 2005.

2. Nysanxoe N. A. Wctopua paguono-
GuTensckoro OBWXEHWA W paguocnopTa B
Kpbimy. — Wap. 000 dopma, Cumdeponons,
2010.

MpuéMHuk gonga HaYnHaLWmnXx
HaOnwpatenen "MOBEAA-7.0"

Anekceii CMUPHOB (RV6LML), r. Taranpor PocToBcko#i 0611.

l  apuoniobutensckunii ananasoH 40 meT-
pos (7...7,2 Mly) B nocnegHue roapi
cTtan ocobeHHOo NONyNAPEH cpeau Ha4vyu-
HaKWWX KOPOTKOBONHOBUKOB, W TOMY
eCTb HECKONbKO Npu4uH. Bo-nepebix,
3TO HOBbLIW OWanNasoH, paspeLlléHHbIA
NS papuocTaHumin 3-A KkaTeropwu; Bo-
BTOPLIX, Ha [uanasoHe npaxkTu4yeckn
KPYrnocyTO4YHOE MNPOXOXAEeHWe paguo-

X1, Anm."

lcm
A

VTt KT3616
C13,C19 0,1MK
C14 100mK*16 8

BOSH W, B-TpeTbuWx, pa3speweHa pabota
TenedOHOM C OQHOMONOCHOW MOQyNa-
unen (SSB). Juanason 40 meTpos me-
Hee NoaBepXeH NOMExam NO CPaBHEHWNIO
¢ amanasonamu 160 n 80 meTpos, Takxe
paspelléHHbiMKn B Poccun gna papuo-
CTaHuuii 3-i KaTeropuu, Aa n pasmepsi
aHTeHH Bonee npuemneMsl Ana Ux pas-
MELEHNA.

—H

MNpennaraemas KOHCTPYKUMA NpeaHa-
3HavyeHa ana paguoniobutenemn, Ha4ynHa-
LWKMX CBO NYTb B KOPOTKME BOMHLI. Mpu-
EMHUK No3sonseT BecTn HabniopeHus 3a
paboToi NoBUTENLCKUX PAaNOCTaHLWIA B
TenedoHHoMm (SSB) yyacTke awanasoHa
40 meTpoe (7,06...7,16 Ml'y). B ero oc-
HOBY 3anoxeHa w3secTHan paspaboTka
B. T. Nonsikoea [1].

lMpueéMHUK NOCTPOEH NO Cxeme nps-
Moro npeobpa3osaHus (puc. 1). CurHan
W3 aHTeHHBbl Yepes3 KOHOEeHCaTop CBA3W
C1 noctynaet Ha BxoaHoi koHTyp L1C2,
HAaCTPOEHHbIR Ha cepeawHy guanas3oHa
40 meTpoe — vactoty 7100 kl'u, n panee
Ha CMECWTENb, BLINONIHEHHBIA HA OBYX
kpemHuesblx gwopnax VD1, VD2, sknio-

YEHHBIX BCTPEeYHO-napan-

nensHo. Harpyskoi cmecu-

DAZ c20 N-06 %

10 KPT142EHBE — 220MRX AN NPT MeRkpeREan
10MKX16 8 +728 3 1 X258 + GUNBTP  HUXHWMX  4acToT

C3R1C11 ¢ yacToToin cpeaa
3 kly. Yepes koHpeHcatop
C3 ¢dunetpa Ha cmecuTens
noAaéTcs HanpsaxeHue rete-

14...188

DA1 Cl4 poavHa, Npu4ém JactoTa re-
L1 g VD1 KA503A Ki74yH7 - >—| TEPOAMHa BABOE HUXE Yac-
oo* = RI 47K B cig 220*"4“”53 TOTH MPUHUMAEMOr0 CUrHa-
100 1 4 < " 8 DM 12 na, 4T0 COOTBETCTBYET NPUH-
_L - J_ unny paboTsl ITOro CMecu-
I c3 R3I3K[) = c1s 2
< i = 1 Ui—, 4700 Tens (2].
X2 Vo2 0,068mK - 5 —x+U| 5 | feTepoAMH NPUEMHIKA Bbi-
0 HA503A w0 | = Yol I 877 NONHEH NO CXeMe G EMKOCT-
- S ; 6 R5 LOTMK HOW OBPaTHOW CBS3bIO Ha
i 0 ov - 7 TpaHaucTope VT1. KoHTyp re-
*
FC - — TEPOAMHA COCTOMT M3 KaTyll-
9220 4700 |+ RE 100 K MHOYKTUBHOCTK L2 1 KOH-
o Hue” nevcatopoe C4—C7. KoH-
,Hacmpodxa” HIL‘—| crz L nYeunenue I LNEHCATOPOM  MEepemMeHHO
c5 6 c8 100mK*16 8 C16 100mMKX  smkoctu (KMNE) C5 uacToTy
18400 62* 0,033 MK X168 reTepoavMHa MOXHO nepe-
Puc. 1 RZ2 560k cTpavBaTh B AuanasoHe

3500...3600 kl'u,.
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PAAMO Ne 11, 2018

' TenedoHbl C napannenbHo BKNO-

'_'PAJ]HO" — O CBHA3M

HW3KO4aCTOTHBIA CWUrHan, BblOEneH-
Hel PHY, nocTynaert Ha BXof4 YCUNMTENA
3BYKOBOW 4aCTOThI, CODPaHHOIO Ha MWUKPO-
cxeme DA1 [3]. MepemenHbin peancTtop R6
CNYXWUT PerynaTopomMm rpoOMKOCTW NPUHK-
maemoro curHana. Harpyakow Y34 cayxur
COBpEMEHHAs WMNOPTHaA AuHaMUYeckas
ronoeka (BA1) ¢ seicokum KN, u conpo-
TUBAEHWEM 3BYKOBOW KaTylwku 8...16 Om
WA HU3KoOMHBbIE (8...28 OM) ronoBHble

YEHHBIMW M3NYYaTENAMMN,

Crabunuaartop HanpsXeHua Ha
mukpocxeme DA2 obecneunsaer
nuTaHue NPUEMHUKAE NPaKkTUHeCcKW
ot n6oro HecTabuUnNUanpPoBaHHO-
ro UCTOYHMKA NOCTOAHHOr O Hanps-
*eHua +14...+18 B.

Bce petann npuémHuka (Kpo-
me KME C5, R6 u BA1, pazswémos
X1, X2) CMOHTWUPOBAaHLI Ha nnare
paamepamu 65x70 mm ns dponeri-
POBAHHOrO  CTEKNOTEKCTONMTa
ToNWwwHOW 1,5 mm. Heprexwu nna-
Tl CO CTOPOHbI MEYaTHbIX NPOBOA-
HWKOB W PacnonoxeHnemM gertanei
npueeneHsl Ha puc. 2 1 puc. 3.
MNon mukpocxemy DA1 Ha nnaTe yc-
TaHOBNeHa naHent Ha 16 KoHTak-
TOB, Hanpumep SCS-16 DIP. Muk-
POCXEME HE HYXeH OONONnHUTEeNb-
HBIA TENNOOTBOA, HO €€ TeNNonpo-
BOOHLIE BbIBOAB! Ny4llE OTOrHYTb

HMKa Ha curHan SSB ctaHuwwn. Bece oc-
TanbHble KOHOEHCATOPb — Kepamuye-
ckume. OkcmaHblie koHgeHcaTopel — K50-35
WUAN aHANOrM4YHBIE UMNOPTHLIE. MNepemMeH-
HbiA peauctop R6 — nwboro Tuna ¢ co-
npotuenenuem 68...220 Om, BCE NOCTO-
AHHbIE pe3ancTopbl — MIT.

Mpn MoHTaxe nnatel ocoboe BHWMA-
HWe cneayeT yaenuTb XEcTKOCTH Kkpenne-
HUA KaTylek WHAYKTUBHOCTW, OCOBEHHO

nuTaHus, obecneymsBalowmin cTabunman-
POBaHHOE HanpsxeHune +12 B npw Toke He
meHee 100 MA. B aTom cny4yae Mukpocxe-
my DA2 u koHpeHcatopel C19, C20 Ha
nnarty He ycTaHaenmeaioT, a cTabunmnsnpo-
BaHHOE HanpsixeHue +12 B nopaoT Heno-
cpeacTeeHHO Ha Koupedcatopsl C10,
C13. MNpUEMHMNK MOXHO NUTATb W OT aKKY-
MYNATOPHOW BaTtapew, COCTaBNEHHON, Ha-
npumep, M3 YeTeipéx Li-ion akkymynato-
— pos no 3,7 B, coeguHEHHbIX NO-
CcnepoBaTenkHo.

o nepeoro BKNOYEHWA NPUEM-
HWKa cnepyeTt NpoBepwTh, Npa-
BUIBHO NW BLINOMHEH Ero MOHTAX
W HET N1 3aMblKaHWIA NO Lenam nu-
TaHwa. HanaxwusaHue Ha4umHawoT
npw oTkNO4YEHHON aHTeHHe. MNMopa-
€M Ha NPUEMHUK NUTAHME U N3Me-
pAEM HanpsxeHuwe Ha Bbixoae
mukpocxembl DA2 (BoiBog 3) OTHO-
cutensHo oblwero npoeoga. OHo
AonXxHO BbiTh +12 B,

JdevxoK nepemeHHOro peawc-
Topa R6 ycTaHasnueaem B nesoe
No Cxeme MOMOoXEHWe W Npukaca-
eMca MeTannny4eckum npegme-
TOM, HanNnpPUMep, Xanom OTBEPTKW
K BbiBooy 8 mMwukpocxembl DA1
(Bxoa ¥Y34). Ecnn ycwnutens wuc-
rnpagex, NPy NPUKOCHOBEHWN B AW~
HAMWKE CNLILHO XapakTepHoe ry-
i | nerne — coH. Ecnn, nomumo ¢oHa,

85

BBepx. Mukpocxeme DA2 TennooT-
BOLO Takxe He Tpebyerca, no-
CKONbKY TOK, notpebnaembiini npu-
EMHWKOM, He npeBbiwaeT 100 MA.
Katywkmn L1 n L2 HamoTaHbl Ha

CAbILWHbI NOCTOPOHHWE NPW3BYKW
(cBuCT, POKOT 1 Np.), — 3TO rOBO-
PUT O CaMOBO3DYKAEHUM yCuuTe-
N9, W cnegyeT yBeNnW4nTb CONPOTHB-
nexHwe peswuctopa R5 po 2...5 Om.

Kapkacax gunameTpom 8 mm ¢ noa-
cTpoeyHukamm CLP-1 (Takuwe kap-
Kachl NPUMEHANWCE B CTAPOW Tene-
pagmoannapartype). Karywkn co-
nepxat no 18 BMTKOB NpPOBOAOM
NaB-2 auametpom 0,3...0,35 mm.
OTBOf CAenaH OT YeTBEPTOro BUT-
Ka, CYMTan OT BLIBOAA, COEAMHEH-
HOro ¢ obuwwmm nposogom. HamoT-
Ka NPOM3BOAMTCH BUTOK K BUTKY C
HaTskeHuem. [ocne HaMOTKKU BUT-
KW KaTylwek cneayeT 3adukcupo-
BaTb C NMOMOLLID napadpuHa mnm
noAMCTMPONLHOrO Knes. MoXHO
WUCNONL30BaTL U APYrME MMEID-
LUMECH B HANMMYMK KapKAChl U NPO-
BOA, Nopobpas Npu HanaxXueaHuu
emkocTu koHaeHcaTopoe C2 n C4.

Avopsl KAS503A MoxHO 3ame-
HWTb NApon KpeMHWeBbix OW0O0B
KO509A, KAS514A, KOS521A wnwn
KA522A. Nx cneayeTt nopobpats

DA1 VD1
C;(']’)j_?ooo ocoojZ o—g—o Lc})'
ry Ry Pt

1 = oo VD2

T oS ohoris oy,
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Hanee Ham noHapobuTca Ka-
KON-HUOYOb KOHTPOMNbHLIN NPUEM-
HWK (TpaHcueep), CNOCOBHLIN NpK-
HUMAaTL TenerpadHbie CUrHans Ha
yactotax 3...4 My 1 vMeoLwmin
Bonee-MeHee TOYHYIO WKany Ha-
cTpowkn. K aHTeHHoMy Bxoay
KOHTPONBHOrO NPMEMHMKA (TpaH-
cuBepa) noaxnio4aem O0Tpesok
npoBoAa ANMHOM 0KoNo 1 M 1 pas-
MewiaeM 3aToT nposog BO6AM3W
NAATbl HALWEro NPUEMHMKA.

Ha wkane xoHTPONLHOrO Npu-
£MHWKa (TpaHcuBepa) ycTaHaBnum-
Baem vyactoty 3,55 My n nopcTpo-
EYHWKOM KaTyluKK L2 HacTpaveaem
reTepoavH Hawero NPUemMHUKa Ha
3TY 4acTOTY NO XapakTepHOMY CHr-
Hany — "cBUCTY" W Hyneebim Bue-
HUAM.

3arem nonbopom EMKOCTH
koHpeHcatopa C6 ot 22 go 100 nd

NPUMEPHO OQWHAKOBBLIM NMPAMBIM
CONPOTUBEHUEM C MOMOLLILIO MyTb-
TmeTpa. TpaHaucTop KT361 Mox-
HO NPUMEHWTL C Nnbon BykBoiA.
KoHpeHcatop HacTpoiikn C5 — mano-
rabapuTHLIN C BO3AYLUHLIM AU3NEKTPUKOM
M MakcumansHOM EMKOCTBIO HE MeHee
240 n®, wanpumep, OT TPAH3UCTOPHbLIX
npmémHukos "Okean”, "Cnupgona” unp. Ana
ynobCcTea TOYHOM HAacTpolikn Ha SSB-cTax-
ummn KMNE xenarensHo OCHACTUTL Kakum-
nnb0o BEPHLEPOM, a Py4KYy HACTPOKK cae-
nate Bonsbworo gunametpa. KoHpgeHcato-
pbi C4, C6 u C7 — KCO rpynnut "I mnn
Kepamuyeckne TpybyaTtsie mapku KT
cBeTno-ceporo ugeta. lNpumMmeHeHne yka-
3aHHbIX TUNOB KOHAEHCATOPOB BaXHO ANA
obecneyeHna cTabunsbHOM H4acTOTh reTe-
POAWMHA W YAepXKaHWA HACTPOMKW NPUEM-

Puc. 3

c17 &1
11

vy
K BAT HXx2 HXI

L2, n nocrapatbCsa CBECTU K MUHUMYMY
ANWHY BLIBOOOB OeTanei retepoavHa.
Potop KME ponxeH MMeTb HaOEXHbiiA
INEKTPUHECKUIA KOHTaKT C KOPNYCOM Npu-
EMHuka, a cratop — ¢ nnarton. Kopnyc
ANa NPUEMHMKE MOXHO CnasTe M3 Gonb-
rMPOBAHHOINO CTEKNOTEeKCTONMTa TOMLWu-
HOI 2...3 MM UNKM MCNONB30BATL CTaNBHOM
KOPNYC OT OTCNyXMBLIEro Ba0ka NUTaHWA
KOMMbIOTEpPA.

CeTeBoi MCTOMHWUK NUTAHWA, BO W3be-
KaHwe kakmx-nnbo HaBOAOK, AOMKEH Ha-
XOOMTBCA B OTOENbHOM Kopnyce. Takxe
ONs NUTAHWS NPUEMHMKA roguTcsa nboil
NPOMBILLINEHHBIA MNW CaMOAEenbHbIA BNok

ycTaHaenvsaem Heobxogmmoe ne-
PEeKpbiTME 4acTOoTel retTepogunHa
npu KpanHux nonoxeHusx KNE C5.
Tak, Npy NONHOCTLID BBEOEHHbLIX
nnactuHax potopa koHpeHcatopa C5
yacToTa rerepoamHa AonxHa BbiTe OKONO
3,53 My, a Npy NONHOCTBIO BbIBEAEHHbBIX
nnacTvHax potopa — 3,58 Mru. Takoi pac-
KNag, 4acToTbl reTepoavHa obecneynT npu-
€M NoBMTEeNLCKMX CTaHUMIA HalKMM npu-
éMHukoMm B awanasone 7,06...7,16 Mlu.
Mpw kaxa0M BKNIOYEHWUW NMTaHWA reTepo-
OuHY NpuémHnka TpebyeTca okono aecs-
TW MWUHYT Ana “nporpeeaHua” n ctabunu-
3aUMKM 4acToThl. ECNKM NO UCTEYEHWMW 3TOrO
BPEMEHK 4acToTa CYLWEeCTBEHHO "ynnkiBa-
et”, notpebyoTca noabop KOHOEHcaTo-
pos C4, C6, C7 no TKE, 3ameHa TpaH3nc-
Topa VT1 unu katywkm L2.



Ecnu ypacTtcs HanTu gna KMNE xopolwwnia
BEPHLEP, PA3YMHO PacLiMpuTb AnanasoH
NPUHUMAEMbIX NPUEMHUKOM 4acToT oT 7
no 7,2 Mlu. letepopmH, COOTBETCTBEHHO,
ponxeH pabotate Ha yactoTtax ot 3,5 po
3,6 Mlu.

BxogHow koHTyp L1C2 HacTtpawsaem
NP NOAKNIDYEHHOM K HALLEMY NPUEMHUKY
aHTeHHEe N0 MaKCMManbHOW FPOMKOCTH
NPUHUMaeMbIX CUrHanos. HacTpoiky Bxon-
HOro KOHTYpa Ny4le Npon3eoavTh B BEYEP-
Hee Bpems. Heckonbko ynyywmnTts nabupa-

Kno4aem ocuunnorpad v cMoTpum op-
My curHana redepatopa. Npwu Heobxoam-
mocTh nopBopom peauctopa R2 ot 100 no
680 kOm BbIpasHmBaem cdopmy. 3anau-
Baem BbIBOA KoHaeHcaTopa C3 Ha mecTo.
[eHepaTop BbICOKOI 4acTOThI, HACTPO-
€HHbIA Ha vacToTy 7,1 My u paGoTaowmia
C HeBOoNbLUIMM YPOBHEM CUrHana, NoAKNo-
4aem BMECTO aHTeHHbl. HacTpaveaem
npuémHuk Ha curdan NCC v noacTpoeyHn-
KOM kaTywku L1 pobusaemcs makcumans-
HOW TPOMKOCTM MPMHUMAEMOro TOHaNb-

#3onsmaop H3onamap
( ) : -
i r—————————————— >0 77 ;
OmmMAMKKO —— [ Odwan dnuda nyva 10m = ammamKa
Y
d - ,1»,"(,‘{’“."."3 fﬁ C:'J
Gl Kabens, K KB-paduo-
wanpumep RG-6 NPUEMHUKY

JazemseHie
unu npomuBobec
oKON0 10M Gnuroid

Puc. 4

TEeNbHOCTE NPUEMHMKA NOMOXEeT 3amMeHa
pe3uctopa R1 npoccenem ¢ MHAYKTUBHO-
cteio 100...200 mMklH 1 nogbop EmKocTK
koHaeHcatopa C11 o1 0,047 0o 0,15 mxd.

Pacnonaras wameputensHbiMu Npubo-
pamu — CC, 4acTOTOMEPOM W OCUMNNO-
rpacdomM, Npoueaypy HanaxXweaHwa Bbi-
NONHAKT TaK: OTNAWBAEM BbIBOL KOHOEH-
catopa C3 oT aovonos 1 pesucropa R1 m
nopgknioyaem K 3Tomy eeisony C3 vacroTo-
mep. MNpou3BooMM HACTPOMKY WM yKNAOKY
4acTOThl reTepoavHa, kak 6eino ykasaHo
Bbille. 3aTeM BMecCTO YacToToMmepa noa-

Hnemma ,,JemMna”
(x oGwemy npoBady)

Horo curHana. OkoHYaTenbHan HacTpoika
koHTypa L1C2 nponasoguTca No npuémy
SSB-cTaHUMIn MMEHHO C WUCMNONL3YEMONA
BaMW aHTEHHOR. Ecnmn B NPUEMHUK NPOHW-
KalT NOMEexXn OT PagvoCcTaHuui, cocea-
HUX BalWemy guana3oHy, cneayet yMeHb-
WKTb EMKOCTb KOHAeHcaTopa C1.

He mMeHee BaxHbIM YCTPOWCTBOM W ANA
NIOBUTENLCKOMO PaauonNpPUEMHMKE, 1 Ana
pagmMocTaHumMmM ABNAETCA aHTeHHa. Mme-
HO C rpaMOTHO M3rOTOBIEHHOM 1 Npasnb-
HO YCTAHOBNEHHOW aHTEHHOW BO3MOXEH
NPUEM MHOXECTBA CWIHANOB OaNbHUX W

BNKHUX NOOUTENBCKNX PaANOCTaHUMIA.
Camblit NpocToOi BapWaHT Ans 3toro gva-
na3oHa — aHTeHHa "OMHHBIA Ny LIMHOA
10 m (1/4) ) 13 megHoro nposBoAa anameTt-
pom 1,5...3 MM (prc. 4). Ha koHuax "ny4ya”
yCTaHaBNMBAIOT NO ABa U30NATOPA, HaNpu-
mep, opewkosble MAO-1 nnn camopens-
Hbl€ M3 NNAcTWUH TONCTOr0 CTEKNOTEKCTO-
nuTa uam oprcTekna. Pasmellars aHTeHHY
cnegyetT Ha MakCUManbHO BO3MOXHOW
BbICOTE W HA MaKCMManLHOM PacCTOSHUK
OT CTEH AOMOB W NMHWIA 3NeKTponepeaay.

K NpUEMHUKY aHTEHHY NoAKNoYawT
KoakcuanbHbiM kabenem. LieHTpanbHbin
NPOBOAHKK KaGena NpUNaneaoT K OAHOMY
13 KOHLOB "y4a” aHTeHHbl, & IKPAHUPYIO-
wyto "onnétky” kabens coeguHAT Tonc-
TbIM NPOBOACM C NPOTUBOBECOM (3a3eM-
NneHneM, Mmertannum{eckuM 3abopom wnm
BOOOCTOKOM).

3T0T NPUEMHMK MOXHO WM3rOTOBWUTH W
Ha auanasoH 80 MeTpoB, M3MEHUB HAMO-
TOYHBLIE AAHHBbIE KATYLWEK N EMKOCTb HEKO-
TOpbLIX KOHAeHcaTopoB. Katywku L1 wn L2
DOMKHBI cogepxaTts no 38 BUTKOB NPoBO-
nom N3B-2 0,3 c otBOAamMu 0T 6-T0 BUTKA.
KonpeHncatopei: C1 — 150 nd, C4 —
75 n®, C7 — 910 n®. OnuHY aHTeHHb!
cnenyet ysenn4uTs 0o 20 m.
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AHTeHHa punanasoHa 145 Ml'y

Ha NOAOKOHHUKeE

Fennaguii JIABYTUH (RW4AU), r. Bomxcknii Bonrorpagckoi oon.

I'l peanaraeman OBYX3/NIEMEHTHAsA aH-
TeHHa Ypa-Arn ¢ paccrofHuem
Mexay anemeHtamu mexee 0,1 ANuHbI
BOMHbI (pUC. 1) MHTEPECHA TeM, 4TO Npwu
Maneix rabapurax v NPOCTOTE KOHCTPYK-
umn eé koahdUUMEHT yCuneHna nocTura-
et 7 dB OTHOCUTENBHO W30TPONHOro U3-
nyyatens. bnaropaps B3awMHOMY BNWs-
HWIO aKTMBHOrO BUBpaTopa u pednexkTopa
TOK B aKTMBHOM Bubpartope BO3poc npu-
MEPHO B YeTbipe pa3a Mo CPaBHEHWIO C
OOWHOYHBIM BMOpaTopoM, B pesynbrarte
4ero ero BXOAHOE CONPOTUBNEHWUE YMEHb-
LWKMNOCh BO CTONbLKO xe pas. Mons, uany-
YEHHBLIE 3TUMMK 3NEMEHTaMW, B OQHOM
HanpasneHnn CKNaabiBaoTCA, a B NPOTH-
BOMNONOXHOM Bbl4MTawTCA. Ha puc. 2
nokazaHa gwarpamma HanpasleHHOCTH
aHTEHHbl B FOPWU30OHTANbHOM NAOCKOCTA W
npWBegeHsl e€ napameTpbl, PaccywuTaH-
Hble B nporpamme MMANA-GAL.
Mopenupys aHTeHHy B 3TOM nporpam-
Me, Nnocne onTUMM3aumnn Ha MakKCUMyMm
YCUNEHWA A NONY4YUN €€ BXOQHOE CONnpo-
TusneHue 17 Om, cornacoBaTh € KOTOPbIM
CTaHAapPTHbIA kabenb, WMeWwmnid BONHO-
Boe conpoTtueneHue 50 Om, npobnema-
Tu4HO. Mo3TOMY NPULWINOCKL, NOTEPAB OBa
npoueHTa koadduUMeHTa yeuneHns, no-

HW3WTb BXOOHOE CONpoTWUBNEHWEe [o
12,5 OM nyTEM yMEHbLUEHWA PAcCTOAHUA
Mexay aneMeHTamu. Tenepb cornacylo-
LWKM 3IEMEHTOM CNyXaT OBa 4eTBepTb-
BONHOBLIX OTpe3ka 50-O0MHOro Koakcu-
anbHoro kabens, coegMHEHHbIX napan-
NenbHo.

He 3abbiBainTe, 4TO INeKTpOMarHuTHoe
none B 3ano/iHEHHOM AOW3NEeKTPUKOM
kabene pacnpocTpaHAeTca MepnjeHHee,
yem B Bo3ayxe. [loatoMy reomeTpuyeckas
AJMHa YeTBEPTLBONHOBOro OTpe3ka Kkabe-
A paBHa 4YeTBEPTW ANWHbLI BONHLI B CBO-
604HOM NPOCTPAHCTBE, YMHOXEHHOW Ha
kKoapuumeHT ykopodeHus. Ons kabens
CO CNAOLWHOW NOAN3TUNEHOBOW M30NALUN-
eii oH paeeH 0,66.

BaxHblil MOMEHT B KOHCTPYWPOBaHWUW
aHTeHHbl — BeIbOp mMarepwana ana Bub-
patopa u pednektopa. Ecnu ucnone3o-
BaTb MeOHYyl0 NPOBONOKY AWameTpom
2...2,5 MM, aHTeHHy norybut CkuH-3gh-
dekr. [Jeno B TOM, 4TO Ha 4acToTe
145 Ml TOk TEYET TONBKO B NPUNOBEPX-
HOCTHOM Cnoe npoBOAHMKA rNyBUHOR
oKONno 5 MKM B megu 1 6 MKM B anomMmmn-
Hun. Mockonsky ¢ rnyBUHOR TOK cnapaer
No 3KCMOHEHTE, TOYHOW HWKHEN rpaHuLbl
3TOT TaK Ha3blBAEMbIN CKWH-CNOWN He

nmeeT. Ho B UeHTPanbHON 4acTu CeYeHns
NPOBOAHWMKA TOK NPaKTUYECKW OTCYTCTBY-
€T, N03TOMY BbICOKOYACTOTHLIE MPOBOAS-
LWe aneMeHTbl Hepeako OEenawT vu3 me-
Tannuyeckux Tpyb. YBenuyeHue gnamer-
pa Tpybel yBENUYMBAET NNOWAAL NOBEPX-
HOCTW, NO KOTOpPOR Te4eT BY-ToK, cnepno-
gaTenbHO, yMeHblUAeT aKkTMBHOE COonpo-
TUBNIEHWE TAaKoMy TOKY.
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PAOWO Ne 11, 2018

B npeanaraemoir aHTeHHe Bubpartop n
pednekTop BLINONHEHbL W3 MeTanno-
nnactukoBoi Tpybel MARTEXWELL ¢
BHELIHUM AWAMETPOM MO NNAacTUKOBOMY
nokpelTvio 16 mM. duametp anoMuHue-
BOWN TPYObl-OCHOBLI — 14 MM, 4TO 1 Bbino
3an0XeH0 B MOAENb aHTEHHbI, CO3AaHHYIO
B nporpamme MMANA-GAL. Kak » npea-
nonaranock, BHEWHEE OW3NEKTPUHECKOE
NOKpbLITUE NPoSBMNO ceba Kak 3ameansio-
LWaA CTPyKTypa, NoaTtomy u Bubpatop, w
pednekTop NPULLINOCh YKOPOTUTL Ha 3 %.

EcTb ewWe opuH BaXHBIA oNA HOPMans-
HOWM paBoTbl aHTEHHbI MOMeHT — obec-
neyexne HebGonbWworo, Ho cBOBOAHOrO
NPOCTPaHCTBa BOKPYr Heé. IT0 npocT-
paHCTBO Ha3biBalOT ONuMXHER 30HOW
aHTeHHbl. OHa TOXe He nmeeT YETKOM rpa-
Huubl. CyMTaeTcs, 4TO 3Ta 30HA 3aKaH4u-
BaeTcA Ha paccTosHum D?/A (MHorma
2D?%/A) OT aHTeHHbI, rae D — HawBonbLumii
pa3Mep aHTeHHbl, A — paboyas anuHa
BonHbl. [ina awanazoxa 145 Ml aTo pac-
crosuHue — 0,5...1 m. MpeameTsl, Haxoas-
wmecs B BNUXHEN 30He, HE TOMILKO YMEHb-
watoT KMJM aHTeHHsbl, nornowas 4actb
W3AYYEHHOA 10 IHEePTrUK, HO U UCKaxaloT
eé amarpammy HanpaeneHHocTu. Mog nx
BAWSIHMEM W3MEHSETCA TakXe BXOAHOe
COMPOTWUBNEHNE AHTEHHbI, CnegoBaTeb-
Ho, yxyawaetcas KCB B nutawowem eé
xabene.

Mpwu wncnonb3oBaHWW aniOMUHWEBOR
TpyObl gameTpom 14 mm 1 6e3 NokpuiTUa
pasMepsbl Npegnaraemoil aHTeHHbl cne-
ayowme:

AnuHa aktmeHoro smbpa-

Topa, MM

o YU L

Ga:7.07 dBi=0dB (Vertical polarization)
Gh :4.92 dBd

F/B: 7.10 dB; Rear: Azim. 120 deg, Elev. 60 deg .

Freq: 145.500 MHz
Z:12.328 - j0.663 Ohm
SWR: 1.1 (12.0 Ohm),
Elev: 0.0 deg (Free space )

3asop Mexay NnonosuHamMm

akTUBHOro Bubpartopa, MM .. ..... 10
NnuHa pednextopa, MM .. ......... 997
PaccroaHue mexay anemeH-

TAMML MR = e R e 188

Ecnn NpUMEHWTL METannonnacTuko-
sy Tpyby MARTEXWELL awameTtpom no
anoMUHWIo 14 MM, ANWHY aKTUBHOTO BUG-
paropa HyXHO yMeHbWwWTb Ao 916 mm, a
anvHy pednektopa — Ao 967 mm.
PekoMeHayto B 3TOM cny4ae genartb ane-
MEHTBI aHTEHHbI C 3anacom No AnuvHe Ha
5...10 Mmm, a 3aTem, noHemHory obpeaas
WX KOHLB!, HACTPOUTBL @HTEHHY MO MUHW-
mymy KCB Ha HyxHOW yacToTe. 310 peko-
MeHOauua Ha BCAKWA cnyyai, ecnu byner
W3MEHEH MaTepuan unn ToAWMHA NOKPbI-
TUA METanNoNNacTUKOBOR TPYOLI.

MNocnegHsa pexkomeHpaumsa Kacaetcs
nogkniodenus kabens k Bubpatopy.
BHewHee nnacTMKOBOE NOKPLITME Ha
KOHLE TPYDbI, K KOTOPOMY NPEACTOMT NOA-
KNO4NTL Kabens, yoanuTe HOXOM Ha anu-
He 10 mm. BHyTpb TPyGbl BCTaBbTe Npob-
KY, @ CHapyXu HafieHbTe Ha HEeEé XOMYT 13
6enoi XecTu U CTAHWTE ero BUHToM M3 ¢
raikon. Kak nokasbiBaeT NpakTuka, KOH-
TakT anioMWHWA—ONOBO HA OTKPLITOM
BO3AyxXe HageéxeH u ponroseded. [Npu-
naste Aga kabens K KEecTAHbIM XOMyTam
yKe He cocTaeuT Tpypa. HebBonblwwe
TPYAHOCTW MOTYT BO3HWKHYTL NPpW COean-
HEHWUM OCHOBHOTO kabens ¢ CornacyLwmm
3NeMeHTOM W3 ABYX OTpe3koe kabens.
Ecnu npocto cnasTe WX UEHTpanbHble
NPOBOOHWKW W WX OMNNETKW, OCTaBMB BCE
HA OTKPLITOM BO3Ayxe, B GUOEPHYIO Nu-

e

Hu0 Byper BHeceHa HeoAHOPOAHOCTb,
noatomy Gerywan B kabene BonHa 4ac-
TWUYHO OTPA3MTCH OT MEeCcTa COeANHEHUS .

Yrobbl n3bexaTe ITOro, CNase LEeHT-
panbHble NPoBOAHMKN Kabenein, obMoTai-
TEé MECTO Namku Y3KOW NWNKOWN NeHTOMn,
noKa TOMLLMHA HaAMOTKW HE CPaBHAETCH C
TONWMHOWA BHYTPEHHER u3onsumn kabe-
new. Janee obepHuTe cAenaHHyO M3ons-
LMIO TOHKOM MeHOon GoNbron n npunasin-
Te K HeW CBepxy ONneéTkn Bcex kabenein —
HE MEHee [ABYyX MECT Namku Kaxmoi on-
NETKW, OAHA HAaNPOTUB ApPyrow. ATum no-
Tepu ByayrT mMuHWMU3MpoBaHbl. OkoHYa-
TEeNbHO OBMOTANTE BCE C HATArOM NUNKONR
WK M3ONSILMOHHON NeHToi. XenaTensHo
3admkcrpoBaTe 3Ty KOHCTPYKUMIO, NoAa-
NOXWB NMoA, HEE NONOCKY aNIOMUHUA 1 NPW-
MOTaB e€ K MeCcTy COeauHeHKs.

AHTeHHa cobpaHa Ha NNekcurnacoBon
Tpasepce W yKkpenneHa Ha nopcTaeke w3
nnacTukoBon Tpybbl, NCNONB3YEMOR Ang
npoknagku kabeneii. Bcs KOHCTRyKUMA —
pa3bopHas. Mnekcurnacosyd KOHCONb,
noAnepxunBaloLLYyD Kabenb, MOXHO ony-
CTUTb BHM3. CNoXEeHHan aHTeHHa nome-
waerca B BaraxHuke asTomobuna, a npu
BblE3AE Ha NPUPOAY €€ MOXHO NOAHATL Ha
mauTy. Boipaxaio Hapexay, 4TO M3noXeH-
HbIM MaTepwan NpPUrogMTca paguoniobn-
TENAM MNpW W3roTOBAEHWW W HACTPOWNKe
aHTEeHHO-(PUAEePHOro X039NCTBA.

Or penaxkumn. Dain MOAENN AHTEHHLI
ana nporpammsl MMANA-GAL umeercs no
anpecy http://ftp.radio.ru/pub/2018/11/
uda2T.zip va Hawem FTP-cepeepe.

OOV

npodeccnmonana
AHTEHHBL O
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U. HEHAEB, r. MockBa

B crarbe paccMoOTpeHbl BapuaHTbl NMPUMEHEeHUS MUKPOCXeMbl
ZXCT1009F (tak Ha3biBaemsbiii MOHUTOP TOKa) B U3MEPUTENIbHBIX
npubopax n Apyrux ycTporucTeax.

CTpenoyHbie amnepmeTpbl
MOCTOSHHOrO TOKA

Lns namepeHwst Toka B UCTOM-
HUKaxX MNATAHWA WAKM 3apaaHbIX
yctpoucteax (3Y) wacto npume-
HAKT cTpenoyYHsie npubopsl. B
BONbLIWMHCTBE Cny4aeB OHW OKa-
3biBaoTca ypobuee, yem undpo-
Bble, 0COBEHHO ecnu HeT Heobxo-
AUMOCTU B TOMHBIX n3mepeHusax. B
KayecTse aMnepMeTpos 3a4acTyio
WUCMONL3YIOT MUKPOAMMEPMETPLI C
TOKOM MOAHOIO OTKNOHEHUS OT

100 po 1000 mMkA coemecTHo ¢ §

LWYHTaMW — HW3KOOMHLIMW pe-
3UCTOPaMK, KOTOPLIE NOAKNIO-
YaloT napannensHo (pue. 1). Pac-
CMOTPUM ANA NpUMepa MUKpPO-
amnepmeTp M260M c Tokom non-
HOro otknoHexns | = 100 mMkA n
CONPOTUBNEHWEM paMKn (Mame-
PEHO Yy KOHKPETHOro ak3emnnapa)
R, = 1,57 kOMm (pme. 2). Ona or-
KNOHEHWA CTPENKN HA MAKCUMaTb-

K Harpyake
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MKpocxeMa ZXCT1009F n KOHCprKu,MM
Ha e€ OCHOBE

Yactb 1. U3mepeHne 00nbILIOro NOCTOAHHOIO
U nepeMeHHoro TokoB. MpucraBka K MynbTUMETPY

AENEHUE LWKanbl Ha
aMnNepmeTp cneayer noaars HanpsxeHue
e B = 0,157 B, Toartomy, Ha-

ITO0T MWUKPO-

NPUMER, ANS U3MEPEeHUa ToKa
1 A Ha wyHTe (peaucTope R1)
DONXHO Nagate WMEHHO Ta-
koe HanpaxeHwe (1. e. R1 =
= 0,157 Om). Ana namepeHus
Toka 10 A aT0 HanpsaxeHwe
Takxe nonxHo 6eite 0,157 B.
B nepsom cnyd4ae Ha pesuc-
TOpE paccevBaeTcs Moul-
HocTk 0,157 BT, BO-BTOpOM —
1,57 B1. 310 pacTouMMTENbHO,
0a K TOMY Xe NoTepu Hanps-
HKEHUA — TOXE CYULeCTBEeH-
HbI HEAOCTATOK, OCODEHHO
npu HEDONLLIOM HANPSXKEHWUN
WCTOYHKMKA nuTaHwa. [Ona 3a-
LWUTBLI OT Neperpy3ku no TokKy
00bLIMHO BBOAAT TOKOOTPaHK-
yuBawwmn pesnctop R2 wn
JalmTHe arnon VD1 (obBbluHo
KPEMHWEBLIA). ITH INEMEHTHI
MOryT BHECTW [ONONHUTENb-
HYIO NOrpPelwHocTs u3aMmepe-
HUS, B TOM 4UCNe U Temnepa-
TYPHYIO.
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CyWeCcTBEHHO YMEHbLWWTL nageHwe
HanpsXeHWsi Ha OATYMKEe ToKa MOXHO,
NPUMEHWE CNeLMan3npoBaHHyl MUKpPO-
CXemy, NpeaHasHayYeHHy ANns COBMECT-
HOM paboTbl C HUM. TakMx MUKPOCXEM He
TaK yX 1 Mano, HO Mbl PACCMOTPUM OOHY
13 Hux — ZXCT1009F. YnpowéHHasa cxema
€€ "Ha4YMHKK' nokasaHa Ha puc. 3, a

Peauctop R2 (Tunopasmep 1206) ycra-
HaenueaTb HeobBs3aTensbHO, OH, KakK cka-
3aHO BblWe, OrpaHu4MBaeT TOK 4Yepes
MWKpOamMnepMeTp B Cry4ae BO3HWKHOBE-
HWS aBapuintHOW cuTyaunn. Baamex atoro
pe3ucTopa Ha nnate MOXHO YCTaHOBUTH
NPOBONOYHYIO Nepembluky. YTobbl ymeHb-
WKWTb NaAeHWe HANPSAXEHWA Ha CoeauHu-

cXema BKNIOYEHWs W LOKONEBKA — HA  TeNbHbIX KOHTAKTaxX, NPUMEHEeHbl aBsa
puc. 4. 31a MMKpPOCXEMa npea-
crasnser coboil npecBpa3osa- X1

K + uctodHuka
TeNnb HanpAXeHWe,/ToK, T. e. OHa R + ” DA1 ZXCT1009F
npeobpa3syeT nageHue Hanpsaxe- (2,5..20 B) 1 2] U
Hua Ug, Mexay Bxogamu B Bbi- " o FVsi -
xopHoi Tok 1. Koadbduunent I DDDCH 3| vs
npeobpazosarma K = 10 mA/B, :
370 O3HauaeT, yTonpu U, = 1B o R2
BbixoaHo Tok ... = 10 mMA. K Harpyake - ” 10k
Mukpocxema npepHasHadYeHa XT2 PA1
ans paboTel B LENax C Hanpaxe- 100 miA

Huem 2,5...20 B, MmakcuManbHbii
BbIXOAHOW TOK — 25 MA, cobeT-
BEHHBIN NOTpebnAemMeli TOK (Npr
Ug, = 0B) — He Bonee 4 mkA.
CoBMECTHO € gart4ymkom Toka ata
mMukpocxema bynet paboTats, No
CyTW, Kak "3epkano” Toka.

3avacTyio 601bWONA TOYHOCTH
namepeHus Toka He Tpebyetcs,
noaToMy amnepMeTp Ha TOK
I, = 10 A MOXHO NOCTPOWUTL Ha
€€ OCHOBE W YNOMAHYTOM BbilLEe
MUKpOamnepmeTpe M260M
(pme. 5). Takoh mamepuTens To-
Ka NoaxoamT ons nabopatopHo-
ro WM wnn 3Y, korga MuHycoeas
NUHWA NUTAHKUA CoeanHeHa ¢ 0b-
MM NPOBOAOM W B HEE 3aTpya-
HWTENLHO YCTAHOBWUTL AATHUK TO-
ka. B atom cnyyae HanpsxeHwe
Ha partynke Toka AOMXHO ObiTh
Ug, =1,,,/K =100-10°/(10-10%) =
=10-10" = 10 MB, oTciona Mox-
HO pacc{uTaTe CONPOTUBAEHWE
patymka Toka R1 = Ug /I, =
=10-10"°/10 = 0,001 Om. Peauc-
Top R2 yctaHoBneH "Ha BCAKWIA
cnyyan”, OH OorpaHw4uBaeT TOK
yepe3 mMukpoamnepmeTp. B Ta-
KOM amnepMmeTpe Ans ynpoule-
HWA KOHCTPYKUMW B KayecTsee
[aTyMKa TOKa MOXHO NPUMEHWTb
COEOMHUTENBHLIN NPOBOA, OTpe-
30K MeaHoro o6MOoTO4HOro Npo-
BOAA WKW NPOBOOHWK HAa Mne4ar-
HOW nnate. KoHeyHo, conpoTue-
NeHWe Takoro gatyvka 3asucuT
OT Temnepatypbl, HO AnNsA cTpe-
no4yHoro amnepmetpa nabopa-
TopHoro BN wunu 3Y aTo He Tak yx
W CYULECTBEHHO.

YepTéx nevaTHOW nnatbl am-
nepmeTpa nokasaH Ha puc. 6.
Ona Heé wucnonb3oBaH ¢onb-
rMPOBaHHLIA CTEKNOTEKCTONUT C TOMWMN-
HOW MEOHOro CNos NPeanonoX1TensHO
35 MkM. DYHKLMA AaTHUKE TOKA (Pe3ncTo-
pa R1) B 9ToM cny4ae BbINONHAET ne4ar-
HbIiA NPOBOAHWK (MOXHO NPUMEHNTL OTPE-
30K mMepHoro o6mOTOMHOroO NpoBoAaa).

Puc. 5

napannensHo COeOUHEHHBIX KNeMMHWKAa
XT1 1 XT2, K KOTOPLIM NOAKNIOHAIOT NO ABA
coeanHUTENbHLIX NPOBOAA.

CnegyeT HanOMHWTb, 4TO MPU OTCYTCT-
BWW TOKA Harpysku Mukpocxema notped-
nAeT TOK, a 310 HyneT NPUBOANTL K OTKNO-

HEHUWIO CTPenku. Ho 3Tty cutyaumio ucnpa-
BWUTb MPOCTO, AOCTATOMHO MNPW NOAKMIO-
YEHHOM K MCTOYHWMKY NUTaHWA YCTPONCTBE
C NOMOLWbID KOpPPEekTopa YCTaHOBUThL
CTPenky MukpoaMnepmMerpa Ha Hyneey
OTMETKY LUKansel.

Mnara 3akpenneHa c NOMOLLbIO BUHTOB
Ha BbIBOAAX MUKpOaMmnepMeTpa (puc. 7).
Lns nogknoYeHs coeguHUTENbHbIX NPO-

1 BOAOB NpUMeHeHbl BUHTOBbLIE KNEMMHWUKKA

pa3Horo ugeta cepuu RLS2-128-5.00 unu
aHanorvyHble, pPaccyuTaHHble Ha TOK,
KOTOPbIA NAAHWPYETCA N3MEPATH.
HanaxwusaHue cBoauTcs K kKanmbpoeke
amnepmeTpa no obpasuocsomMy npubopy.
Ona 3Toro wx noaxknmio4aldT nocnepoea-
TensHO Apyr 3a Apyrom 1 noabopkoi pe-
3ucTopa R1 ycTaHaBnMBaT OAMHAKOBbLIE
nokasaHua npwbopos. Moabopky pesauc-
TOopa NPOBOAAT cnenylowmM obpasom.
Ona yBeanyeHws ero conpoTUBNEHWS
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(yBENMYEHWME NOKA3ZaHWMA MUK-
poamnepmeTpa) Hago ckanb-
nenem penarts Hebonswwme no-
nepeyHbie paspesbl Gonbru.
M3ameHeHWA CONPOTUBNEHWS B
MEHbLLUYIO CTOPOHY MOXHO O0-
BuTbCA, Hanase Ha paspesb
wnu Ha Gonery Cnow npunos.
Y106bl OKMCNEHME Mean He
BNWANO B AanbHenlemM Ha To4-
HOCTb M3MEPEHWA, NOCNe Hana-
w*uneaHug pesuctop R1 cnepyer
MOKPbLITE TOHKMM CNoemM BOOO-
CTOMKOro naka unum Knes.

Ecnu nnanupyetca nposo-
OUTb U3MEPEHWE TOKA B MCTOM-
HUKE MUTAHWA HanpsXXeHuem
Gonee 20 B, cxemy ycTpoicTea
cnepgyet M3MeEHWTb B COOTBET-
cTeun ¢ puc. 8. TpaHaucTop
VT2 sBknw4éH ¢ obpaTtHocme-
WEHHbIM 3MUTTEPHBLIM NEpexo-
AOM, NO3TOMY OH paboTaeT Kak
ManoMOLLHbIA CTabuNUTPOH C
HanpsxeHunem ctabunusaumn
okono 6 B. B pesynerate Ha-
npaxeHwe Ha mukpocxeme DA1
6ynet crabunMavpoBaHo U He
npeesicuT 6 B. lNpu4émM BbICOKOW CTa-
BuneHOCTK 30eck He TpebyeTcs. Boixoa-
HOW TOK MUWKpOCxembl OyaeT npoTekatb
yepes TpaHsucTtop VT1 u npaxktuyeckn
6e3 N3MEeHEHUA NOCTYNUT HA CTPENOHHLIA
namepuTensHeliil npubop. Pesuctop R2




orpaHvyMBaeT TOK 4Yepes Hero. Yeptéx
NeyaTHoW nnatel A48 3TOr0 BapwaHta
nokasaH Ha puc. 9. 3ameHa TpaH3ucTo-
pos KT3129A9 — TpaH3uCTOPBI cepuii
BC856, BC857, NOCTORHHBIE PE3VMCTOPLI —
ONnA NOBEPXHOCTHOrO MOHTaxa Tunopas-
mepa 1206.

CTpenouHblit amnepmeTp
nepeMeHHOro TokKa

OpgHa u3 npobnem, KOTopas 3a4acTyio
BO3HUKAET y paguoniobuTeneil, — name-
peHVe NepeMeHHoro Toka, aa ewe 4acTo-
TOW AECATKM W COTHW kunorepu. Heko-

Tenb, NO3TOMY K €€ BbIXOAY MOXHO Mog-
KNMOUYUTE MUKPOAMMEPMETP NOCTOAHHOIO
Toka. CornacHo NAcnoOpTHLIM AAHHBLIM,
npegensHan 4acTora MWKPOCXEMbI
300 kl'y, Npu BXOOHOM HaNPAXeHWW [o
10 MB 1 2 MIU npu BXOQHOM HaNpPsxXeHnn
1 B. 370 03HayaerT, 4yTO aMNEPMETP Ha e

XT1
K+ uctouHuka © ' ’ XT4
nUTaHKA DA1 ZXCT1008F K + uctouHuka ©
(10...40 B) ! 2[ U nutakus DA1 ZXCT1009F
VET outl? (25..20 B) f PRV
g [] R1" a1 lout VT2 1D FiRYR H o
0,001 -Vs KT3129A9 ! EI lout
vT1
XT2
RS : KT3129A9 . 8
R2 K Harpyake - 'q;,
XT2 =
10« R2 o
PA1 o, 06 w'xm 15k 2
iy " 7 o -
100 MKkA OBy -
Puc. 8 Puc. 10

Puc. 9

Ecnw B nabopatopHom Gnoke nura-
HUA yXe eCTb UMdpPOoBON BONLTMETP
WK CTPENOMHLIN BONBTMETP HA OCHOBE
MUKpOaMnepMeTpa, Ha HEero MOXHO
BO3NOXUTL DYHKUMIO M3MEPEHWUA Bbl-
XOAHOro Toka. Kak MOXHO NOHATL, Coe-
Nate 3TO NOMOXET YNOMAHYTAS BbilLe
MUKPOCXema. Ecnm HEMHOIro M3MEeHUTL
cxemy eé BknwodeHua (puc. 10),
COBMECTHO C AaT4MKOM TOKa OHa CMO-
xeT pabotate kak npeobpasosartens
TOK/HanpaxeHwe, T. €. €& BbIXOAHOE
HanpsaxeHue ByoeT NPonopuMoHansHO
TOKY Harpysku. B aTom cnydae BbIXOOHOW
TOK MWUKPOCXEMBbI NPOTEKAET Yepes pesu-
cTop R2, a nagawowee Ha HEM Hanpaxe-
HWE 4epes nepeknioyaTens PexumoB
noaarT Ha BONLTMETP. [inA aHanoruyHom
KOHCTPYKLUMW OAT4MKa Toka, NpwM ToKe
Harpy3ku 20 A n R2 = 10 kOM, BbIXOQHOE
HanpsxeHue Byner 2 B, a ecnu ToyHee —
4yTe Gonblie, MOCKONBKY MWKPOCXema
notpebnaeT TOK, NpoTekalowmin yepes
NOACTPOeYHbI peaucTop R2. Kanwbpo-
BaTb TAKOW W3MEpUTenb MOXHO C Mo-
MoWws 0Bpasuosoro amnepmerpa noa-
cTpoeyHsiM pe3ucTopom R2, a ecnmn He
nony4aeTcs, — AONONHUTENBHO NOABOP-
Ko peaucTopa R1, kak ckasaHo Bbilwe.

CnepyeT OTMETUTb, 4YTO COBMECTHO C
Mukpocxemoin ZXCT1009F moxHO npume-
HWTL MpakTuHeckn noboin mMukpoamnep-
MeTp, rnasHoe, 4Tobbl Mukpocxema pabo-
Tana B gonycTUMOM MHTEpBane nutaioLle-
ro HanpsxXeHWs.

Bxog ~ 5. .14 B
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Puc. 11

TOpbLle MyNLTUMETPL!, Hanpumep MY-63,
MMEIOT Taky $YHKUMIO, HO Auanas3oH
yacToT uamepaemoro Toka — 40...400 My,
4YTO MOXET OKa3aTbCH HeA0CTaTO4HbIM.
Ecnu gns nocTpoeHwua amnepmeTpa
NnepemMeHHOro Toka MCnonL30BaTh MUKPO-
aMnepMeTp NOCTOAHHOro TOKa, Kpome
wyHTa, NoTpebyeTca BbINPAMUTENL, Y4TO
NpUBEOET K OONONHWUTENbHOMY NageHWio
HaNpPAXeHWA Ha TakoM W3MEPUTENLHOM
npubope. Opyroin BapuaHt — npuMeHe-
Hue Mukpocxems ZXCT1009F. O6ycnoe-
NEHO 3TO TEM, 4TO € BbIXOOHOW TOK, KOTO-
Pblil 3aBUCUT OT HanNPsXEHWUs MeXay BXO-
[amu, NpoTeKaeT TONLKO NPy onpeaenéH-
HO NOASPHOCTW 3TOrO HanpsaxeHwa. MNnoc
nonkeH GuiThb Ha exoge +V, (ebieon 2),
MuHyC — Ha Bxope -V, (Bbiog 3). Mpw
OpYroin NONAPHOCTW Ha BbIXOAE MWKDO-
CXeMbl NPUCYTCTBYET TONbKO noTpebnse-
Mblid elo Tok. Takum o6paz3om, Mukpocxe-
ma ZXCT1009F pabotaeT kak BbINPAMU-

OCHOBE [ONXEeH WMeTb O0CTaTroqyHo
BOMbWON 4acTOTHLIM Anana3oH. Ho
“ccnenoBaHWe 3TOro YCTPOWCTEa B
Avana3oHe 4acToT HE NPOBOAMNOCS.

Ho He ctout 3abblBaTh, 4TO Npu
3TOM Ha Mukpocxemy ZXCT1009F
Hanoo Nnojate U NOCTOAHHOE NTak-
wee HanpsxeHwe, Ero 6e3 npobnem
MOXHO MNONY4UTb U3 MEPEMEHHOro
HanpsxeHus. Cxema amnepmeTpa
nepeMeHHoro Toka Ha OCHOBE CTpe-
NoYHOro MukpoamnepmeTpa M260M
1 Mukpocxembl ZXCT1009F nokasa-
Ha Ha puc. 11, [NlepemeHHoe Hanpa-
KeHue BuinpamaaeT auon VD1, nyne-
cauun crnaxusaet koHpeHcatop C1.
Mockoneky notpebnsemuliit MUKPO-
CXeMoW TOK mMan, 3aTu nynscauuu
HE3HaYMTENbHLI W HE O0KasbiBawT
BNIWAHNE HA TOYHOCTb WM3MEPEHMWS.
Yepes MukpoaMnepmeTp NpoTekaioT
NONYBONHbLI TOKA C 4acTOTOW, PABHON
4acToTe namepsaemoro Toka. [oato-
MY NPX M3MEPEHNI ITUM amMnepmMmeT-
POM MOCTOAHHOrC TOKa NOKasaHus
6ynyT B Heckonbko pa3 Gonblwe. Jkcne-
PUMEHT nokasan, 4To 310 yBenuyeHue —
npumepHo 2,3 paza. Moatomy kannbpo-
BaTb aMNepMeTp cneayeT Ha TOT TUM TOKa,
KOTOPLIA NNAHWPYETCHA N3MEPSATH.

HepTéx neyatHoOM nnatel ANa pasme-
WeHnA Ha BblBOOax mMuKkpoamnepmerpa
M260M nokasaH Ha puc. 12. [ns 3Toi
TONOAOrMKU MakCUMAanbHbLIA NepemMeHHbIN
TOK MPW OTKIOHEHWW CTPENKW Ha MaKCcw-
maneHoe peneHue wkansl — 10 A. Ecam
yacTtoTa M3MepsemMoro Toka He Honee
400 My, pvopn BA159 MOXHO 3amMeHUTb
Bonee goctynHeim 1N4007. BHewHWi Bua
YCTAHOBMNEHHOr0 Ha MWKpoamnepMmeTp
yCTPOMCTBA NoKa3aH Ha puc. 13.

B 3TOi KOHCTPYKUMKM BXOM W BbIXOA, B
npyYHUMNE, B3aMMo3aMeHsemMbl, HO ny4Lue
NPUMEHUTE PEKOMEHO0BAHHbLIA BapWaHT,
MOCKONbKY HAMNPAXEHWE MNUTaHWUA MOCTY-
naetT Ha MUKpocxemy Yepes Bxopn +V,
(BbiBOA 2).
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Puc. 3

M3mepuTens ToKka — NpUCTaBKa
K MYNIbTUMETPY

WHoroa Bo3HWKaeT noTpebHoCTb B
NPOAC/IKUTENBHOM W3MEepeHuu Toka
10...30 A 1 6onbwe. Ho He BCe WWPOKO-
pacnpocTpaHEHHbIE M3MEPUTENLHLIE NPK-
60pbl NO3BONAIOT 3TO caenate. OaHKW n3
Cambix OEWEBbIX U NOTOMY AOCTYMHLIX —
MynsTUMETPbLI cepun M-83x umeioT npe-
nen namepedun Toka 10 A. [ina ero usme-
PeHWs MCNONb3YeTCH Pe3ncTop-wyHT R,
conpotunexsvem 0,01 Om, Ha KOTOPOM K
namMepsieTca HanpsbkeHue. Mockonbky Mu-
HUMAnbHbIA Npegen u3mepeHws Hanps-
XeHua atoro mynstumetpa 200 MB, Ha
npepene 10 A MOXHO, B NPUHUMNE, M3Me-
pATL Tok oo 20 A, Ho 06 3TOM B ONWCaHWK
He ckasaHo. B atom cny4ae Ha pe3wcTo-
pe-wyHTe OyaeT paccensarbcs MOLL-
HocTb po P = %R, = 400-0,01 = 4 BT, ut0
npUBESET K ero CyLLECTBEHHOMY pasorpe-
By, BNAOTb OO0 pacnnaBneHuMs nNpunos,
KOTOPbLIM OH 3aKkpennéd Ha nnate. K Tomy
¥e Ha wyHTe ByaeT nagaTtb HanpsxeHwe
0,2 B, 4TO TOXeE cywecTseHHo. B apyrux,

yepes U3MepMTENbHYID  Uenb
MYNbTUMETPAE, KOTOPbIA BKNIOYEH B
PEXMM M3MEPEHUA TOKA Ha Npeae-
ne "200p" (200 mkA). ObpatuTte
BHUMAHWE, 4TO B HEKOTOPLIX MYJlb-
TumeTpax cepun M-83x, Hanpw-
mep M-838, mMuHMManbHBIA npe-
nen naMepeHus Toka — "2000u”
(2000 mkA). Mukpocxema DAT1
COBMECTHO ¢ pe3uctopom R1
paboTaeTr kak 3epkano Toka C
koadpduumeHTom npeobpazoBaHna
K=1MkA/0,1 A= 107, T e. uame-
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Bonee "nNpoaoBUHYTBIX"
MyNbTUMETPAax, Hanpu-
mep IV[Y-SS. Makcm- | T4 XT3 XP3
ManeHbi Npeaen name- +° ° O O
peHua Toka — 10 A, HOB |

Teuenwe 10...15c¢ no-
nyckaeTcs uamepeHue
Toka no 20 A.

Yrobbl NpopomKUTENEHOE BPEMSA W3-
mepaTb Tok Ao 20...30 A, Ha OCHOBE MWK-
pocxembl ZXCT1009F moxHO cpaenatb
NPOCTYD NPUCTaBky K mynsTumertpy. MNa-
OEeHWEe HanpsXeHWs W paccenmBaemasn Ha
HEW MOLHOCTL NPY M3MepeHun Toka by-
pet 8 10 pa3 MeHblUE, YeM B yKazaHHbIX
MyneTUMeTpax. Cxema NnpucTaBKu K MyNb-
TMMETPY n3 cepun M-83x nokaszaHa Ha
puc. 14. Cxema BKMOYEHUR MUKpOCXe-
Mbl — cTaHgapTHas. MutaeTca npucTaska
OT BHYTpeHHero ctabunuaartopa mMynsTu-
MeTpa, HanpsAXeHue C KOTOPOro BelBe4eHO
Ha koHTakT "C" rHesna Ans noaknto4eHus
TPaH3UCTOPOB CTPYKTYPLI N-p-n, NO3TOMY
NONOAHWTENBHOrO UCTOYHUKA NUTAHWA He
TpebyeT. BeixoaHOM TOk Mukpocxemsl DA
W HANPAXEeHWe NUTaHWA Ha Heé NocTynatT

—— Pwuc. 15

PEHHOMY MYNLTUMETPOM TOKYy 1 MKA
cooTBeTcTeyeT Tok 0,1 A yepes pesuctop
R1.

YepTéx neyaTtHol nnatel NPUCTaBKK
nokasaH Ha puc. 15. Ona aganTupoBaHa
ANA NookKni4YeHna K MyﬂbT'AMEpr cepun
M-83x. Peauctop R1, kak u B npeabiay-
LUMX CAy4anax, — KOHCTPYKTUBHLIA — 3TO
nnowagka w3 ¢onsrn Mexay rHésgamm
XT1 1 XT2. OHa pnuTensHoOe BpeEMA MOXeT
BolaepxmBaTs Tok 25...30 A 6e3 cywecT-
BEHHOr0 Harpeea. ECTECTBEHHO, 4TO Ha
3TOT TOK O0AXHGL! ObITb U paccHUTaHbl
kKnemmHukn XT1, XT2, noatomy v npume-
HeHbl caBOeHHble. COOTBETCTBEHHO K HUM
Haoo nogxn4aTe ABa NPOBOJA COOTBET-
CTBYIOLLEro ceveHws. Bunkn XP2 n XP3 —
wrencenu LWLUN4-2 unn aHanoruytbie, OHKW



BCTaB/ieHbLl B OTBEPCTWS B niate v npu-
nasiHbl CO CTOPOHbLI NeYaTHLIX NPOBOOHW-
KOB. Mx BbICTYNnawWwme KOHULI C OpYyron
CTOPOHLI NNAThl 3aNUThI ANOKCUAHBLIM WK
OPYrUM XECTkuM kneem. Hanuuue sunku
XP3 HeobnAsaTenbHo, OHa NpocTo NPUOAET
O0OnbLWYIO KECTKOCTb KOHCTPYKUMM NP
pasMeiwieHn Ha mynstumeTtpe. Bunka
XP1 — naTtyHHBLIA NYXEHLIA WTLIPL Ana-
meTpom 0,8 Mm. BHeWwHWIA BUE, NPUCTaBKN
nokasaH Ha puc. 16.
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Puc. 16

HanaxwueaHue csogwntcs K noabopke
peaucTtopa R1, kak 66110 onucaHo sbiwe.

CnepyeTt OTMETUTL, 4TO C 3TOW Npu-
CTaBKOW MynsTUMETP ByaeT U3aMepaTb u
TOK, noTpebnsemelii Mukpocxemoin DAT,
B AaHHOM cny4ae — okono 1,5 mxkA
(cm. puc. 13), 4TO HeobBXxoAMMO Y4WUTbi-
BaTb. 3TOT HEOOCTATOK MOXHO ycTpa-
HWTL, NPUMEHWB MUWUKPOCXEMY Cepuun
ZXCT1010, koTopas WMeeT OTOenbHbIA
BbIXOO, NWTAHWSA, KOTOPbIA COEOWHRAIT C
eunkoit XP3. Moatomy notpebnsemMolii eio
TOK He ByneT npoTekaTs 4epe3 uamepu-
TENLHYIO Uenb MynsTUmeTpa.

C NoMoLWbID 3TOW NPUCTABKY MOXHO
W3MEPATE W MEePEeMEeHHbIN TOK, HO no
CpaBHEeHWIO C U3MEepPeHneM NOCTOAHHOIo
TOKa nokasaHwa OyayT medblWe, 0 4Em
CKa3aHo BLIWe.

B nocnepyowmx 4acTax ctaten OyoyT
PacCMOTPeHbl Apyrue BapuaHTbl YCT-
POACTB, B KOTOPbLIX C YCNEXOM MOXHO
npuMeHnTe Mukpocxemy ZXCT 1009F

OT pegakumn. Heprexn NevarHelx nnar 8
gopmare Sprint-Layoul uMmerorca no agpecy
http://ftp.radio.ru/pub/2018/11,/1009-1.
Zip na Hawem FTP-cepeepe

OTBeTbl HA BUKTOPUHY
"MWUKPOKOHTpPOJJIEpPbLbI

U reHepauuvsa 3Byka

LA J
1

("Paguo”, 2018, Ne 10, c. 60, 61)
C. PIOMUK, r. YepHuros, YkpanHa

Oveer — 1. lNpu nopaye Ha nbe-
e 30M3nyyatens reHepupyemblx
MUKPOKOHTRONNEPOM NPAMOYTONbHbBIX
MMNYNLCOB YactoTon 1...3 kl'u kpucTann
8030y¥AAETCA HE TONBLKO HA NEPBOW, HO
W Ha BLICWKX rapmonunkax. Peawctop R1
obpaayer ¢ EMKOCTEIO Nbe3okpucTanna
GUNBLTP, NOAABNAIOWMIA BBICOKOYACTOT-
Hble cocTasnawme curqana. Mpu 3Ha-
YUTENBHOM YBENWHEHWW CONPOTUBNEHWUA
3TOro peavcropa QUNLTP HACTONLKO
CHUXAET amnNnTyay BbICLUWMX FAPMOHKK,
41O hopma curHana Ha nbesousnyyare-
ne cTaHoBuTCA ONM3KOM K CuHycouae
Nepeon rapmMoHukKi. Ha cnyx 3to BOC-
NPUHUMAETCH Kak OTCYTCTBME "meTtan-
nuyecknx” npuasykos. ObopoTHaa cTo-
poHa Mefann — yMeHblUEHWE FPOMKO-
CTW 3BYyKa, Bbi3BAHHOE YaCTWUYHBIM
NnoaasneHueM U NepPBOR rapMoHUKN,
Oreer — 1. Mpu cuHdasHbix cur-
e Hanax Hanpsxenue mexay ob-
Knaakamu nbes3okpuctanna manyyatens
BF1 Bcerpa ocraérca 6nM3akum K HYNio,
NOCKONbKY MIrHOBEHHLIE 3Ha4YeHus Ha-
npsxeHus Ha 06oux NCNONL3YEeMBbIX Bbi-
X0[aX MWUKPOKOHTPONIEpa OAvHaKOBbI.
Mpw npoTueodasHbix CUrHanax yposHMW
CUIHANOB Ha BbIXOAAX MUKPOKOHTpONNE-
pa BCerna NPoTUBONONOXHLI, 8 K NbEe30-
KpUucTanny npunoxeHa wx pas3HoCcTb.
Paamax eé sasoe Bonbwe, 4em amnnm-
Tyaa carHana Ha oaHom seixope. Coort-
BETCTBEHHO, W 3BYK POMYe, Yem npu
NOAKMIOYEHMW MO CXemMe 13 Bonpoca 1.
Oteer — 0. MoBoi NnbesoanemeHT
e0bpatum u Moxer npeobpa3osbi-
BaTh Kak 3NEKTPUYECKWME CUrHane B
MexaHu4eckve (3sykosble) konebaHus,
Tak u obparHo. Mpu cunbHbIX yaapax no
NeE303NEMEHTY WKW Ero KOPNYCY MEexay
ero uﬁxna,uxamw BO3HWKAKOT BCNNECKK
HanpsXeHWs, KOTopsle cnocobHbl no-
BPEAUTL MUKPOKOHTpONnep. Takue cny-
Yaun BCTpeyarTecs Ha npaktuke. Cbopka
avopos Wotkn VD1 orpadnyneaer
BCMNMNECKW HANPAXeHWs YPOBHAMW Ha
0,3...0,5 B Bbilwe HANPsXeHWs NUTaHnus
M HA CTONBKO e HWxe noteHuwana
obuwero nposoaa.
Oteet — 0. Curnan ¢ sepxHero no
® CXeMe BbIXOAa MWKPOKOHTpOnne-
pa npoxoaut Ha cymmartop R3R4 yepes
O®HY R1C2, curHan ¢ HUKHEr o No cxeme
Beixoga — uvepes ®BY C1R2. Cnektp

curHana Bac-rutapel nexuT B nonoce
Hu3kmx uacror 40...250 'y, cneposa-
TENLHO, ero HyXHO dopmuposate Ha
BepxHemM Bobixoae. NopoGHoe paspene-
HUE MY3bIKANLHLIX CUrHANOB Ha TpW-
yeteipe 1 Bonee 4YacTOTHLIX KaHanoe
BCTPEYAETCA NPW BOCNPOW3BEAEHWW
My3bikk B hopmate MIDI.
S Oteer — 1. Knioy Ha TpaHaucTope

oVT1 npumeHsioT Ansl yBenu4eHus
HANPsKEHUN, NPUNOKEHHOIO K Nbe30n3-
nysarenio BQ1, ceepx HanpsxeHus nura-
HUSA MUKPOKOHTpONnepa, 4tobbl yBenu-
YUTE FPOMKOCTL ero 3syyanus. Bo spe-
MA BOCNpPOW3BEeNeHWd 3ByKa NOCTOAH-
Haf COCTABMNAOLWLAR HaNPAXeHWs Ha
NLE30U3ny4aTene pasHa NonoBWHE Ha-
NPSKEHWA Ero NMTaHuA, a B nay3ax oHa
3aBMCUT OT TOTO, NPY KAKOM NOMM4ECKOM
YPOBHE Ha BbIXOOE NPEeKpaTun reHepu-
poBaTh 3BYKOBOW CUrHan MWUKPOKOHT-
ponnep. MNpu BLICOKOM YPOBHE TPaH3UC-
TOop VT1 OCTaBTCH OTKPLITEIM, M K NbE30-
nanyvyartenio npunoxeHo nonHoe nNocro-
AHHOE HanpspkeHwe ero nutanus. Mpu
HW3KOM YPOBHE TPaH3UCTOP 3aKpwIT, HAa
ero KOnnekTope AencTByeT nonHoe
HanpsaxeHue NUTaHnua, NoaToMy Hanps-
*eHne mexay obknaakamw neesoane-
MeHTa wanyyartens Hynesoe. Cneposa-
TENLHO, NPW ANWHHBIX Nay3ax nyyie
yCTaHaBNMBaTh Ha BLIXOAE MWMKPOKOHT-
ponnepa HM3kui yposexs. CornacHo [ 1],
aT0 NpPenoTBPaTUT Aerpagauuin wma-
nyyatens. Mo ToW xe npu4MHe BOCnpo-
W3BOAWMbBIE 3BYKOBbLIE CUMrHanNbi AONXKHbI
flbI_Tb Mo BO3MOXHOCTHU KOPOTKWUMK.

Oteer — 1. Ecnm manysatens

e 3BYKA ONEKTPOMArHUTHLIA WK
ANEKTPOANHAMWHECKNA, OH UMEET HWU3-
KOE& aKTuBHOe conpotueneHne n nHAayk-
TMBHBLIA umnepaxc. MNMoatomy uens npo-
TEKaHWA KONNEKTOPHOTO TOKA TpaH3uc-
Topa VT 1 aamknyTa. Npw yctaHoeke nNee-
303NeKTPUYECcKOro wuanyyarens, o6-
Napgailero CBOMCTBAMWM KOHAEHCATO-
pa, NyTb NOCTOAHHOIO TOKa Yepes TpaH-
auctop VT1 Gyget npepead » 3Byka He
6ypner. OaHako ero MOXHO BOCCTaHO-
BUTL, NOAKMOYUE NapannensHo nbeso-
W3nyyaTtenid pesavucTop COnpoTUBNEHW-
em 0,3...1 kOm nonobHo ToMYy, kak cae-
NaHo Ha cxeme U3 Bonpoca 5.

Oteer — 0. Mpu BpalLeHWn pyuKu
e UM NEPEMELLEHUN NBUXKA Nnepe-
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PAOWO Ne 11,2018

| MenHoro peaucTopa R1 conpoTmenesme
ero uvacrei R1.1, R1.2. namennercsn
oguwHakoso. CneposartensHo, OAWHAaKO-
BO OyeT M3MEHATLCA TPOMKOCTL 3ByKa
| B ronoeHbix Tenedonax BF1, BF2. Ona
| perynupoBanus crepeobanavca Heob-
x0aumo, 4To6LI COMPOTUBNEHWA Pe3un-
ctopos R1.1 u R1.2 namensanuce 8 pas-
HbIE CTOPOHLI — NPKW YBENWYEHNN OAHO-
ro gpyroe ymesblianocs. flnsi atoro
| HYKHO COEMHWTL [ABWMXOK OAHOro W3
PEe3UCTOPOB C Bro NeBbIM, a HE C NPasbiM
10 CXEME BLIBOAOM.

Oreer — 1. Nbezounany4arens co

e BCTPOEBHHLIM FEHEPaToOpPoOM Wany-
4aeT 3BYK NpW rnogaqe Ha Hero nocro-
AHHOIO HANPAXEHWA, 8 HE CUrHaNoR 3BY-
KOBOW 4acToTel. Hanpaxedue nutadus
Takoro wanyyarens obuMHO BbiBupaoT
PagHbiM €ro HOMUHANbHOMY 3HAYEHWIO,
B nasHom cnyyae ato 3 B. [pu 3amexe
neesounanyvarens LF-MB12A03 ero ns-
TUBONLTHBIM AHANOroM YCTPOUCTBO By-
AEeT uecnpasHo GyHKUMOHMPOBATL, NO-
CKOMBLKY AOMYCTUMBLIA MHTEPBAN Hanpsa-
KeHnna nutamma ana LF-MB12A05 —
3...7 B. OpHako, paccmatpusas rpadm-
K1 3asucumocTen notpebnaeMoro Toka
W 3BYKOBOrO [A@BNEHWA 3TWX nany-Hate-
el o1 HanpaxeHua nutadus (puc. 3 B
[2]), MOXHO YBUAETL, HTO NATUBONLTHLIN
rEHEPATOP NPV HaNPAXEeHWW NuTaHusa
3.3 B 6ynert 3syqatb Ha 2 nb rpomue
TPEXBONLTHOrO, noTpebnas TOK Ha
12 MA meHblie. CkasaHHoe cnpasenim-
BO ANA W3Ny4artenen ykasauHbix TUNOB,
HO 310 He obwee npasuno. BeiBoa — B
KaX/A0M KOHKPETHOM Cy4ae HYXHO BHWU-
MaTenbHO M3yyaTb TEXHWYECKYID OOKY-
MEHTAUWID W CNPaBOYHLIE [AaHHBLIE,
AOCTYNHLIE HAa CanTe M3roTOBUTENS.

Oteer — 1. HA1 — nbe3ouanyya-
e TE/b CO BCTPOEHHBLIM FEHeparto-
POM MMMYNBLCOB HACTOTON B HECKONLKO
KUNOrepL, Wany4aLnii 38yK 3T Hac-
TOTEI NPW NOAAYE HA HEro NOCTOAHHOID
HanpsxeHus. Ceetoamon HLT — nHau-
katop ero paboTbl, AENCTBYIOWMIA MO
NPUHUMNY "3BYK ECTH — BKNIOYEH, 3BYKA
HET — BLIK/IIDYEH".

Tok, noTpebnsemMelin nMany4arenem
3BYKA, UMNYNLCHLIA, NOATOMY dakTu4e-
CKW CBETOANDA MUraeT C 4acTOTOW 3BY-
ka. Ho Bnaropaps wHepuUun 3peHus ero
CBET KaXeTCH HeNoBeKy HenpepbIBHbIM.
1 Ortser — 0. MukpokoHTpon-

e nep STM32F407 copepxur

| nea 12-paspsaHbix LAM, K KOTOPbIM

| MOXHO NPOrPaMMHO NOAKNIOHATL BHYT-
| peHnune BydepHbie yeunutenn, OaHako
CONPOTUBNEHWE HATPY3KW 3THUX YCUNn-
Tenen AoNkHo BTk He MeHee 5 kOMm [3],
WHAYE BO3PACTAT HENWHBNHLIE WCKa-
KEeHUs.

B paccmatpuBaemMom yane conpo-
TUBNEHWE Harpy3km — 2 kKOMm, noatomy
B0 M30eXaHMEe HEeNUHEWHLIX UCKaXeHU
Tpebyetcs BHewHnin OY DA1.1 ¢ Buico-
KMM BXOOHBIM CONpPOTUBREHUEM. YTOBb!

MONHOCTLIO WCNONL30BaThL WMHTEpPBAan

M3MEHEHWS BbIXOAHOTO HaNpPsXeHus
LLAIM. atoT OY ponxeH BeiTk kKnacca "rail-
to-rail”. OH BKNKOYEH MO CXeme NoBTopu-
TENS HANPAXEHWA, NOITOMY HE yBenu4u-
BaeT rPOMKOCTbL BOCNPOW3BOAWMOIO
cvarHana.
1 Otser — 0. Mepemeuwenune
e ABWkka peauctopa R1 BBepx
no cxeme MNpUBOAWMT K YMEHbLUEHWIO
HanpsxeHns mexay 6asoi n aMuTTEpPOM
Tpaxauctopa VT 1, a 3Ha4ur, K ero nocre-
NEHHOMY 3aKpPLIBAHWIO W NPEKPALLEHWIO
asyvanua, CnenosartensHo, rPoOMKOCTh
Oyoer makcumanbHON NpW HUWKHEM Mo
CXEME NONOXEHNN [BUKKA NepeMeHHo-
ro peaucTopa.
Ovser — 0. Yuucon sepes
e OKTasy — OHOBpPEMEHHOoe
WCNONHEHWE OAHOW 1 TOW Xe Menoauu
ABYMS MK HECKONBKWUMW MY3biKanbHbi-
MW UHCTRPYMEHTAMW CO CABWUIOM POBHO
Ha okTasy. Menoaus npuwobperaer kpa-
CMBBIM OTTEHOK, NOXOXWIA HA 3ByMaHwe
KOHUEepTHOro oprauda. MNo-apyromy artor
adpexT HasbiBaoT "akBucoH". Mockone-
KY MYy3biKanbHIi MHTEPBAN OKTasa cooT-
BETCTBYET OTHOLLEHWIO 4acTOT 3BYKOB,
PaBHOMY ABYM, NONYYUThH IKBUCOH TPEX
3BYKOB MOXHO [AENeHWem OCHOBHOW
yactotel {1 Ha gBa u Ha veteipe. Cneno-
BaTENLHO, NPaBUNLHOE OTHOLEHWE Yac-
Tor — 1:0,5:0,25. Apyrve sapuaxTsbl
NPUBOAAT K auccoHaHcy. Conpotuene-
HUSI PE3UCTOPOB BLIDMPAKDT U3 pacyéeTa
R1<R2<R3, 4T0bbl MENOANS OCHOBHOIO
TOHa 3By4ana rpomue, 4em ee cybrap-
MOHWMKW. TOYHO pesucTopsl noadupainT
AKCNEPUMEHTANLHO.
Otser — 0. Uenb VDIC1 He
® MO3BONAET HAMNPAXEHWIO Ha
BbIBOAE NUTAHWA MWKPOKOHTpOAnepa
CUNBHO "NPoCaXuBarTscsi” B MOMEHTHI,
Korga ovkpbiBaeTcs TpaHauctop VT1 un
pe3ko BoapacTtaer notpebnsemMsiid OT
WCTOYHKMKA NMTaHWA TOK. Takoe pelweHune
NPUMEHSAIOT B YCTPOWCTBAxX C HW3KO-
OMHbBIMW FPOMKOroBopuTENnsMu npu Ga-
TApPenHoOM NUTaHuK.
1 Oreer — 1.MMNYyNLCHLIA CUr-
® Han ¢ BbIXOAA MUKPOKOHTPOI-
nepa ynpasnser vanyyqarowmm AuUoaom
onTpola U1, BKNOYaa » BeIKNOYas ero.
Kpome Toro, oTONpUEMHMK ONTPOHA
COAEPXUT NOPOroBLIA 3NEMEHT, NO3TO-
MY UMMNYNLCHI HA BBIBOAE 5 UMEIOT Takyilo
KE ANUTENBHOCTL W 4acToTy cneaoea-
HWst, 4TO U popMUpYyEMBIE MUKPOKOHT=
ponnepom, ¥ NOCTOAHHYIO amnauTyay.
Uens R2C1 crnaxwveaer Mmnynbcbl U
BbIAENAET CUrHan, COOTBETCTBYIOLWMA
sakony WM nopasaemblx Ha ONTPOH
WMNYNLCOB.

CornacHo cnpasoYHLIM AaHHbIM OrT-
pora K293J1M1A [4], cmeHa normHecko-
r0 YPOBHS Ha €ro BbiXOOE NPOWCXO4WT
Py TOKE U3NYHAIOLWEro AM0Aa He MeHee
5 MA. lMpepnaraemoe B BONpoce yee-
NUYEHWE CONPOTUBNEHWS peancTopa R1
HE NPUBOAUT K YMEHLLUEHWIO aMNAnTY AL
WMNYNLCOB TOKa M3Ny4awoliero avoaa

HUXE 3TOro 3Ha4eHus. MNoaromy BeIXOa-
HBIE MMMYNLCHI ONTPOHA HE W3MEHATCH.
OcTaHeTcs NpexHuM W curkan nocne
duneTpa R2C1.
Oteer — 0. Ecnw yctaHosuTe

e Ha BEPXHEM N0 CXeme BbiXxoae
HU3KWIA, @ HA HWXXHEM N0 CXEME BLICOKMIA
NOrMHECKME YPOBHW HanpsxeHus, To
oba tpanaucropa VT 1 »n VT2 otkpotoTca
W 4epe3 TPaH3auCcToPbl NOTEYET Hexena-
TeNbHbLIN Tak Ha3bIBAEMbIN CKBO3HOW
TOK. [Anfi ero ycrpadeHusi NpuHUManT
Mepsbl, 4TOBLI TPaH3UCTOPBLI HUKOraA He
OTKpPbLIBANMCE BMECTE, a OTKPbITbIA 3a-
KpbIBANCs paHblue, Yem OTKPOEeTcH pa-
Hee 3akpbiTeiil. "MépTeoe Bpems” —
nayay Mexpiy OKOHYaHWem Wumnynsca,
YAEPKUBABLLEr0 OTKPLITHIM OAWH TPaH-
3UCTOP, M HAYANOM UMNYNbCa, OTKPbIBA-
IOWEro ApYroi, AenawT A0CTATO4HOM
AR 3aBepLIEHWA NEPexofHbiX NpoLec-
COB W YCTPaHEHWs CKBO3HOro Ttoka. Ana
COBpEeMEHHbIX  BbICTPOAENCTBYIOWLNX
TPaH3MCTOPOB AOCTATO4MHO nays Anv-
TENbHOCTLIO B HECKONBKO MUKPOCEKYHA,.
MoaTomMy rpOMKOCTb 3BYKa U3-3a BBeae-
HWS "MEPTBOro BpeMeHW" npakTu4eckun
HE YMEHbLUAETCH, a Ero UCKaxeHna oT-
CYTCTBYIOT.
1 Orset — 0. Conpotuenenus

e peanctopoe R1—RB obpa-
3yI0T reOMeTPUHECKYIO NPorpeccuio, B
KOTOPOW Kaxpoe cneaylouwee conpo-
TUBNEHWEe POBHO B ABa pasa Gonblie
npeabiaywero. A Ha undpoesie BbIX0-
Akl MUKPOKOHTpONNEpa nepuoanye-
CKW BLIBOAAT KOAblI OTCHETOB 3BYKOBO-
ro curHana, kotopsoie UAM, oBpaso-
BaHHLIW peanctopamu R1—R8, npe-
obpaayer B HanpsaxeHue Ha bGase
Tpauauctopa VT1, cnyxawero amur-
TepPHBIM NoBTOpUTENnem. Bo wabexa-
HUE WCKaXeHun ero nNuTalT 0T ABYX
WCTOYHWKOB Hanpsaxexnuwa +/-5B. B
cny4ae YBENUHEHWS  HANpPaXeHus
nUTaHns MUKPOKOHTponnepa ao 5B
BO3pacTer M amnautyaa gpopmMmupye-
moro UAM wanpsxenns. Korpa ero
MrHOBEHHbIE 3HAYEHURA CTaHyT npw-
Bnuxatbes Kk 06WemMy ANns MMKPOKOHT-
ponnepa W TpaH3suctopa VT1 Hanps-
KEHWI0 NuTaHus, Tpawauctop bGyner
3AKPLIBATLCA, YTO NPUBEAET K MCKa-
HKEHWIO BLIXOAHOrO CUrHana.

NUTEPATYPA

1. Piezoelectric Sound Components, —
URL:  https://www.avrfreaks.net/sites/
default/files/pzt_buzzer_app_guide.pdf
(01.06.2018).

2. Magnetic Buzzer Type. — URL: http://
www.dau-components.co.uk/doc/
Magnetic_buzzer_14.pdf (01.06.2018).

3. STM32F405xx STM32F407xx. Data-
sheet. — URL: https://strawberry-linux.
com/pub/DMO0037051.pdf (01.06.2018).

4. Nepexniovateny ¢ UWPPOBLIM BbIXO-
nom. — URL: https://static.chipdip.ru/lib/
030/DOCO001030300.pdf (01.06.2018).
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3 Ta ENoYKa MOXET CTaTb yKpaleHuem
HOBOrOAHEro crona, oHa cHabxena
CBETOAMOOHLIMU TMPNAHAAMKN, U Ha Hel
NErko pasmecTuTb HaTypanbHbIe €NnoBbIe
BeTO4KN. KOHCTPYKTMBHO Enoyka (puc. 1)
npepctasnseT coboil kapkac, cobpaHHbIi
M3 KpYribIX AWMCKOB M3 OprcTekna, ckpen-
NEHHbIX Mexay coBoil MeTannuyeckumu
wnuneKaMu uni ctoikamu. Mo kpaio kax-
[Oro AWcka paBHOMEPHO pasMelleHb
BOCEMb CBETOAMOAOB, WX aHOObLl COepw-
HEHbl, 1 OHW 00pa3yioT 0OWH YPOBEHb
(BCero nx socems). Katogesl CEETOANON0E,
pacnonoXeHHbIX APYr Hag, opyroM Ha pas-
HbIX YPOBHAX, COEOMHEHbI C NOMOLLLID
OTPE3KOB NPOBOAOB, KOTOPLIE OfHOBPE-
MEHHO CNyXaT ONA YyKpPenneHws BCero
Kapkaca.

Cxema €noYkM nokasaHa Ha puc. 2.
Ceetoavon HL1 3akpennéH Ha BepLunHe
CBETWUT NOCTOAHHO, @ Ha YPOBHAX — OC-
TansHuie 64 ceetogmopga. Ceetoanonb!
HL2—HL9 paameleHsbl Ha Nepeom (Bepx-
Hem ypoeHe), HL10—HL17 — Ha BTOpOM m
1. o. Peanctop R1 orpaHuyavBaeTt Tok ve-
pes ceetoguon HL1, peswctop R2 —
yepe3s csetoguoanl HL2, HL10, HL18,
HL26, HL34, HL42, HL50, HLS8. PesucTo-
pbl R3—R9 orpaHn4MBeaioT TOK Hepes apy-
rve ceetopuopsl. CoefuHeHa Enoyka ¢
YCTPOWCTBOM YMpaBneHws C MoMOoLbio
noboro manorabapuTHOro pasbéma.

KoHCTpykuma 1 pasmepbl 31eMEHTOB
Kapkaca nokasaHol Ha puc. 3. CHavana
WM3roTasnvMBaloT BOCEMb OCHOBaHWIA YPOB-
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Hel (puc. 4), Ana 3aToro ny4ywe Mcnone-
30BaTb NPO3PaYHOe OPrcTeKno TONWMHOR
3 mm. UeHTpansHoe otBepcTve auamer-
POM 3 MM CNYXWUT ANs KPenneHus K "CTBo-
ny", cocTosiemMy 13 LWNUneKk 1 CToek ¢
peabboin. OTBepcTve auameTpom 6 Mm
(Ha BEpXHEM YpPOBHE He AenaloT) npegHa-
3HA4YeHo AN NPOBOAOE, MOYLIMX OT Kax-

fMywanst npofog

Puc. 4

LOr0 U3 YPOBHEN (aHOA0B CBETOAMOAOB).
OcranbHble OTBEPCTUS NpefHasHaqeHbl
ONA BLIBOOOB CBETOAMOOOB W NYXEHOrO
nNPoBOAA, COBAUHSIOWErO KaToab!.

Ons ynpoweHwa pasMeTtkn 3Tux oT-
BEpCTUIA Ha Bymare pucyioT "CHEXUHKY" C
BOCEMbIO Nydamu. KnapyT Ha HeE Kpyrayio
3aroTOBKY W3 OPrcTekna, LUEeHTPYT u,
OTCTYNas OT Kpas Kpyra npumMepHo 3 mm,
CBEpPNAT OTBEpCTME avameTpom 1 mm
(ana katoga ceetogmopa). Ot aToro or-

OWOA0B BCTABNAIOT B COOTBETCTBYIOWIME
OTBEPCTUA TaK, 4TOOL! CBETOAMOL, BLICTY-
nan oT OCHOBaHWA YPOBHEN Ha HECKONLKOD
MUNNMMETPOB. 3aTem aHofbl CBETOAMO-
0OB OOHOrO YPOBHA COEOWHAIOT Mexay
cob0Wi C NOMOLLLIO NYXEHOTO MOHTaXHOIO
npoeopa auametpom 0,4...0,5 mm.

Puc.6*

BEPCTUA OTCTYNAIOT 2 MM K LEHTPY M 2 MM
BMNPaBO W CBEpPNST ewé oAHO OTBEpCTVE
(ans adopa). W Tak ona kaxaooro ceeto-
OMoaa Ha BCex ypOBHAX. AHOALI CBETO-

CobupaiotT €no4ky, COeOuHAR CTOWMKM
Apyr C Opyrom, HO He Hapo 3abbiBatb
BCTABNATL MEXAY HAMKM OCHOBaHWS YPOB-
Hel. Mpu 3aTOoM HApo cnepuTe 3a Tem,
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Puc.5 Kesie. 7 DD4, eeie. 12 DS1



4yTobBbI OTBEPCTUS ANSA NPOBOAOB W CBETO-
AWNOABI pacnonaranick Apyr Han opyrom.
3arem C NOMOLLBIO NYXEHOr0 MOHTaXHO-
ro Npoeoga COeAMHAIT KaTtoabl CBETO-
OMNOA0B, PasMeLLEHHbIX Opyr Hag Opyrom.
Ins atoro npoeog, BCTaBNAIOT B OTBEPC-
TUEe HWXHEro OCHOBAHWS, 3aKpennsaT B
HEM W nocCneaoBaTenbHO MNpoaeBalnT
yepes OTBepCTUA ONA KaToA0B CBETOAWO-
0O0B BCex ypoBHeW. 3arem katoasl npu-
navealT K nposogam. OnA coeguHeHws
CBETOAMOLN0B C pa3sémom XP1 v peanc-
Topamu R2—R9 nyywe NpUMeHWUTb TOH-

Kuii nposog cepuu MITA. B saBucumocTn
OT KOHCTPYKUMW pasbéma pe3ncTops
MOXHO YCTaHOBWTb HEMNOCPEACTBEHHO Ha
ero BblBOgax.

B nepsom BapwaHte KOHCTPYKUMW
6N NPUMEHEHLI CBETOAMOALI Pa3HOro
LBEeTa CBEeYeHMs, HO 3TO 0Kasanocb He
NY4WUM BapyMaHTOM, MOCKONLKY CBETO-
ebie addekTsl cMoTpenucs xyxe. Noato-
My peKOMeHayeTCs NPUMEHWTbL CBeTO-
anoasl oaHoro useta. OHWM MoryT BbiTe
NOGLIMA ManOMOLLHLIMKW, AyYlle B MaTo-
BOM KOpnyce.
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Puc. 7

CurHanel Ha €no4ky nocTynawT oT
ycTpoicTtea ynpasneHdua. Cxema ooHoro
13 BapWaHTOB YCTPOWCTBA NokasaHa Ha
puc. 5. 3a ocHoBy B3ATa cxema w3
ctateu B. Pybawxa "MynsTunaukaum-
OHHas ceeToAwogHas ycrtaHoska“. ("Pa-
anoxob6u”, 1999, Ne 6, c. 51, 52). Ha
Mukpocxeme DD4 cobpaH reHepaTop Tak-
TOBbIX WMMNYNLCOB C 4aCTOTOW chneposa-
Hua okono 2 kly. JBOWYHLIE CUHBTYUKK
DD1—DD3 ¢popmupyoT agpecHsie CurHa-
nel ana NN3Y DS1, B KOTOPOM XpaHWTCH
nporpamma ceetosblix addekTos. Mpuyém
cyétquk DD1 BmecTe c pewundparopom
DD5 oTeevaloT 3a AMHaMWUYeCKYIo MHaWKa-
UMIO, QpYruMi cnosamuy "co3nanT” pucy-
HOK, cyétymk DD2 orteevaer 3a paboty
BoibpaHHoro addexkta — 3actaenfer
pUcyHOK "aeuratbea”, a c4étymnk DD3 na-
meHaeT addexTel, 3anucadHbie B MMN3Y.
Bcero addekTtoe Heckonsko: “"Gerywme
orHn” CBepxy BHW3, W HaobopoT; "Gery-
wwe ordn” cnesa Hanpaso; 0aHO- W ABYX-
3aX00HbIA BUHTbLI U HEKOTOPLIE Opyrue.

Ons cornacoBaHwWst BbIXOLOB MWKPO-
CXEM CO CBETOAMOOAMM CNyXaT TpaH3anc-
Topb! VT1—VT8, kaxablil U3 KOTOpLIX NO-
[3eT HanpsXeHue Ha aHoAbl CBETOAVOO0B
OAHOro ypoBHA. TpaHancTopsl VTI9—VT16
COEOMHAIOT KaToAbl CBETOANOA0B, pacno-
NOXEHHBIX OPYr Hag Apyrom, ¢ obuwmm
NPOBOAOM.

C 3TUM yCTPOMCTBOM YNPaBNeHus MOX-
HO 0BOWTUCL BEe3 TOKOOrpPaHWHUBAKLWLMX
pe3suctopoe R2—R9, ycTaHOBNEHHLIX B
énoyke. [lna nuTaHus ncnons3osaH crabun-
NM3UPOBaHHBIA BNOK NMTAHWA C BLIXOOHLIM
HanpsxeHuem 5 B 1 Tokom po 500 MA.

BonswWHCTBO peTtanein ycrponcrea
ynpaenexsus ObINM CMOHTMPOBAaHLI Ha Ma-
KeTHOIA nevatHoi nnate (puc. 6), koTopas
pasmeweHa B nnacTtmMaccoeBoM Kopnyce,
Ha KOTOPOM, B CBOIO OYEpefb, 3akpenneéH
Kapkac éno4kn. Ho satem 6ein paspabotaH
YepTEX NEeYaTHOW NNaTtsl, KOTOPLIR Npea-
ctasneH Ha puc. 7. MoxHO NpUMEHUTL
pesuctopel MNT, BC, C2-23, okcuaHsiin
koHpeHcatop — cepun K53, K50, C1 —
KEPAMUYECKMIA MNKU NNEHOYHBLIA, €ro noa-
BOpKOA MOXHO YCTAaHOBWTL Xenaemylo
CKOpOCTL paboTkl CBeTOBLIX 3ddEKToB.
3TOT KOHAEHCATOP MOXHO COCTaBWUTL W3
HECKONBKWX, COBOMHEHHbLIX NMapannensHo.
Pa3bEmbl MOXHO NPUMEHUTL NOGLIE Mano-
rabapwutHele. [nA yCTaHOBKM MMKPOCXEM
XKenatensbHo NPUMEHUTL NaHenu.

Yepes HekoTopoe Bpems Bbina paspa-
6oTaHa cxema yCTPOWNCTBA yNpaBneHns Ha
MUWKPOKOHTpONnepe, KoTopas nokasaHa
Ha puc. 8. B HEM peanu3osaHbl adbdexTsI:

Berywme nMHAKW NO BEPTUKANW;
Gerywme NMHUM No ropuacHTanu;
Gerywme NMHUKW NO aMaroHanm;
Berywime Nnonocs No BepPTUKanu;
6erywime nonocsl No ropu3oHTany;
Berywive Nonocsl No anaroHany;
obuee BKAKOYEHWE/BLIKNIOYEHWE;
BKMNIOYEHWE/BLIKNIOYEHWE OTAENBHBIX
CBETOAVOLOE;
ncesaocnyyaiHoe 3axuraHue.
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o CeetoBble 3dhdekTsl peanv3oBaHsl B cepuid AT89S8252, ATBIS53, AT89S52. 3pechb oTkpuiBaeTca Gonblwioe none pns
i nByx BapwaHTtax: 6LiCTpoe BKAoYeHue/ YepTéx NeyaTHO Nnatel ITOro yCTPOWCT-  TBOPYECTBa.
i BLIKMIOYEHWE W NNaBHOE BKMAK4YeHWe,/  Ba yNpaeneHws nokasaH Ha puc. 9. ST FasaOnes: Jap:
2 sbiknioyeHne. Pasbém XS1 npegHasHadeH Lna ynpasneHuna EN04KOA MOXHO NpK- opmare Sprint LayO
Q ONA NPOrpaMMUPOBaHUA MUKPOKOHTPON-  MEHWTb W [ApYroe YCTPOWCTBO ynpaene- W npoL N5 MUKDOKOHTPONNEPE Hax(
g nepa, npu 9TOM nepembiuky S1 ynansior.  Husi, cobpaHHoe, Hanpumep, Ha nnate 4 ipecy http://fip.radio.ru/pub,
L 2018/11 /elka.zip na Hawem FTP-cepeepe
o MOXHO NPUMEHWTE MMKPOKOHTPONNEPsL  Arduino wnu Apyrom MWKpPOKOHTpONnepe.
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HABOPbl XXYPHANNA "PAONO"

Croumocts nabopa Bei cmoxere y3Hatb, NOCETUB CTpaHU4Ky
http: / /kits.radio.ru unu nossonus no tenedony +7 (495) 607-77-28.

Liuchposoe YCTPORCTEOD JalliuTul

[TporpammupyeMblil TepMoCTar

BoK 3axuraiis — perynstop yrna 03

1a mupoonTponnepe PIC16F676!] —— _ . .
http://kits.radio.ru
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Y10 MOXXEeT HaTBOPUTL TPOAHEL]?
Dr.Web vxCube pa3bepeT 4OCKOHasbHO.

DA BbI3bIBAET NOAO3PEHNA? 1. YKAXWUTE TECTOBYIO CPEQY
YBEJIUTECH B EFO BPEJOHOCHOCTU
2. 3ANYCTUTE AHAN3

3. NONYHUTE OTHET
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AHATIN3

BCErO 3A 1 MUHYTY!

A ecnu hann BpeoHOCHbIN — Nony4uTe HeMeAneHHo nevatlyto ytunuty Dr.Web Curelt!
O Dr.Web vxCube: https://www.drweb.ru/vxcube/
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