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CTOMMOCTHb NONyrogoBoON NOANUCKN C PACCHINTKON . of omep 0 '{ oro aveps e \
M3 pegakuum (agpecHas pacchbinka) Ana MHOQUBUAY-
anbHbIX nognucyukoe Poccuu — 2800 py6., ans 0 0 py6 0 py6 90 py6
MHAMBUAYaNbLHLIX NOAMUCYMKOB M3 CTPaH 3apybe-
¥eA — 4100 py6.

CtoumocTb Ans lopuanyeckmx nuy Poccun — | 0

3300 py6., AnA OpUANYECKUX KL, U3 CTPaH 3apybe- 018 0 py6 0 py6 0 py6 ,"' '

*bs — 4600 py6. : ° ::" :" _:" \
CToMMOCTbL NOANUCKM C agpecHOM paccChbin- = > T R R

KOW ANA XuTenen panbHero sapy6exbs Ha no- 020 0 py6 420 py6 685 py6

nyrogue — 50 USD, Ha roq — 100 USD. 0 6 60 py6 450 py6 0 py6

(T ARA Y T TAWR/WNIAL BF b

Ha 6naHke HanuluTe, 3a Kakue XypHansl Bl nepesoguTe AeHbLIM W YKaXWTe CBOW TOUHBIW agpec (c nouToBbIM MHAekcoM). Mocne
TOrO KaK fIEHbIM NOCTYNAT HAa PACYETHbLINW CUYET, Mbl OTNpaBum Bam xypHans!. [py nepeBoge AeHer NOYTOBbIM NEPEeBOAOM MOXET NOHa-
[obuTbcA NoYToBbLIK MHAekc 6aHka 101000. HanoxeHHbIM NNAaTeXOM pefakuus XypHanbl U Habopbl He BbiCcbinaeT!

T T AAA MEARETN L TR I A F VAR T WA

MoanucHbeie MHOEKCHI XXypHana no karanoram: OduuManbHbIA Ka:ranorvI'IOqul Poccuu M14014;
KATANOT POCCUUACKOW MNPECCHI 89032

KypPpHAN
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AYAWO+*BUAEQ*CBA3b* INIEKTPOHWKA* KOMNbIOTEPDI

Mopanucka Ha 3nekTpoHHbIA XkypHan "Paguno" ¢ gocraBkoi no 3J1€K-
TpoHHOW noyte va 2021 rop, a Takxe Ha 2012—2020 ropwbi. Llena ne
namennnace: 12 mecauyes — 600 pybnen!*

Ha caiite http://el.radio.ru Bbl moxeTte y3HaTb, Kak nognucarbca n

ckadaTtb becnnatHbin xkypHan Ne 7 3a 2011 roa, B KayecTBe npumepa.

* 600 pybneli — cTtoumocTb nognucku npu onnate B pegakyuu. CTommocTs noannucku
MOXET YBENNHYNTLCA 3a CHET CTOMMOCTIM yCcnyr GaHka Mnm nnaTéxHbiX CUCTEM, KOTOPYIO
OHWN B3UMAIOT 33 YCIYyry rnepesoja aeHer.
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KOMMOHEHTbI | 060PY[10BAHUE | TEXHONOMMNA

BbICTABKA NPOUAET

B TEXHOMAPKE MHHOBALIMOHHOIO LLEHTPA

CKOJIKOBO

TEMATUYECKMUE 3KCMO3ULIUK:

® 3kcno3numa flenapraMeHTa paguo3NneKTPOHHOW NPOoMbILIAeHHOCTH MuHnpomTopra Poccun,

BKAKOMan:

= 3KCNO3MLMIO NPesNPUATHIA, ABAAIOLWNXCS U3rOTOBUTENAMM U3ALNNNA, BKIIOYEHHBIX B @fNHBIA
peecTp poccMICKoM papnoanekTpoHHou npogykuum [MoctaHosnexue MNpasutensctea PO Ne878)

- 3KCNO3MLMI0 pa3paboTok, CO3AaHHbLIX B pAMKaX rocyfapcTBEHHOW nporpaMmmel «Paseutue
3NEKTPOHHOW M PaAUO03IEKTPOHHOW NpoMbllwneHHocTh Ha 2013-2025 roabi» (MocTaHoBneHue
Mpasutenscrea PO Ne109)

- 3KCNO3uUMI0 pa3paboTok, 06ecneynBaloWMUX BbINONEHWE NPUOPUTETHLIX HALMOHANLHbIX NPOEKTOB.

® [1nBM3NOHLI KnacTepa

«PapuoanekTponuka» MK «Pocrex» ® Crapransi B 21€KTPOHMKE
® KpanuduumposaHHbie nocTaewmuku IKB ® KoHcopuuyMbl 1 AU3aKH-LEHTPbI N0 3NEeKTPOHUKE
® YyacTHWUKM KOHKYpca «3onoToi Yuns» ® Kopnopauusa passutusa 3eneHorpaaa

OPULMAJIbHASA NOAAEPXKKA:
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CranKoso VA 42 poccun
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"Radio” is monthly publication on audio, video

computers, home electronics and telecommunication 1 2+
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OTtpen peknambl — (495) 607-31-18; e-mail: advert@radio.ru
PacnpocTtpaHeHune — (495) 607-77-28; e-mail: sale@radio.ru
Moanucka n npogaxa — (495) 607-77-28
Byxrantepua — (495) 607-87-39
Hawm nnatéxHble peEKBU3NTHI:
nonyyatens — 3A0 "XypHan "Paguo”, NHH 7708023424,
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OduumansHelii katanor MOYTA POCCUN — N4014;

KATAJIOI POCCUNCKOW NPECChLI — 89032.

3a conepxaHue peknamMHoro o6bsBAEHNS OTBETCTBEHHOCTb HECET
peknamoparensb.

3a opuUrnHanbLHOCTb U coaepXaHne CTaTb OTBETCTBEHHOCTb HECET aBToP.

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

B cnyyae npuéma pykonvcu K nybnvmkauumn penakums ctaBuT o6 9TOM B 13-
BECTHOCTb aBTopa. Mpu 9TOM pegakumus Nonyy4aeT UCKIIOYNTENbHOE MPaBo Ha
pacnpocTpaHeHne NPUHATOro NPOU3BEAEHMS, BKIOYAA ero nyonamkaumm B Xyp-
Hane «Paano», Ha UHTEPHET-CTPaHULLAX XypHana nuim uHsiM o6pasom.

ABTOpPCKOE BO3HarpaxgaeHue (roHopap) BbinnayMBaeTcs B TeYeHWe ABYX
MecsLEeB Nocsie NepBoi Nyéankauumn B pasmepe, onpeaensieMomM BHYTPEHHUM
CMpPaBOYHNKOM TapndoB.

Mo ucteyeHun ofHOro roga ¢ MOMEHTa NnepBol NybnukaumMm aBTop UMeeT
npaso ony6nMKoBaTb aBTOPCKMUIA BAPUAHT CBOEro NPOn3BeaeH s B APpYromM Mec-
Te 6e3 NpeaBapuTeNIbHOro NMMCbMEHHOMO COrnacus peaakuun,

B nepenuvcky peaakums He BCTynaeT. PyKonucu He peLLleH3npyloTes U He BO3-
BpaLaloTes.

© Pagno®, 1924—2021. BocnpousseaeHne Matepurasos XypHana «Pagno»,
MX KOMMEpYeckoe MCMnosib30BaHMe B Nt0O0OM BUAE, MOMHOCTbIO UM YaCTUYHO,
[0MNyCKaeTCcs TObKO C MMCbMEHHOMO pa3peLLeHns peaakumm.

OtneyataHo B OAO «lMoponbckas dpabprka odceTHOM nevaTn»
142100, Mock. 0611, r. Mogonbck, PEBONOLMOHHBIN NpocnekT, 4. 80/42.
3ak. 01786-21.

NNUI b847231656198308d458d6692cf9f82d

KomnsioTepHas ceTb pegakuvu
KypHana «Paguo» HaxoAwTcA noa
3awuTon Dr\Web — aHTUBWpPYCHBIX
NPOAYKTOB poccuiAckoro pa3pabor-
YMKa CPEACTB MH(HOPMAaUMOHHOM
Be3onacHoCTK —  KOMMaHuK
«[lokTop Beb»
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B Poccun:

WH®OPMALMOHHAA NOOAEPXKA — KOMNAHUA «PUHET»

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

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

CHOBa
32 FTOPU3OHT,

YacTb BTOpas

A. IOJIbILLIKO, kaHA. TexXH. HayK, r. MockBa

"... OHW HE INSAENN HN BBEPX, HU BHU3,
a yCTpemisiain CBOV B30P K rOPU30HTY —
Y 3TOro UM 6bIS1I0 4OCTaTOYHO".

FeHpu Munnep
(amepukaHCKuii NnucaTenb)

HOCKOJ‘ley ewé ¢ 40-x rogoB npownoro Beka lNeHTaroH
BblHaLUMBa MnaHbl aTOMHOW G0OMOGapAMPOBKU KPYMHbIX
ropopgos CCCP, Hawa cTpaHa HEHaMHOro oTcTana B TeXHWUYe-
CKMX OTBeTax Ha 0603HayeHHble Bbille Bbl30Bbl. [1na cuctem
MBO no rpaHuuam cTpaHbl pa3eépTbiBanncb PJIC, nHdopma-
uMa ¢ KOTopbIXx cobupanacbk nocpenctsom PPJT n TPPJ. Ons
3TOro napannensHo pabotam amepukaHues B CCCP 6biin pas-
paboTaHbl TEOPETUMYECKME OCHOBbLI TPOMocdEepHOW CBA3N —
N3y4yeHbl 0COBEHHOCTM MHOrOJlyHeBOr0 pPacnpoCTpaHeHus,
3aBUCUMOCTM YPOBHS CUrHana OT pacCTOSHUA W AJUHbI
BOJIHbI, 3aKOHbl 3aMUPaHWNA, NOTEPU YCUNEHUS aHTEHH, cTa-
TUCTUYECKME XapaKTEPUCTMKM CUrHanoB 1 ap. Bcé ato ctano
DOCTOSSHUEM MUPOBOIA HAYKN U B UTOMe BOLLJIO B CMPaBOYHUKM
1N OKYyMeHTbl MexayHapoaHoro coto3da anektpocsssn (MCI).
3HaunTenbHas ponb B CTAaHOBNEHUN TEOPUM U NPAKTUKK Aallb-
Hell TponochepHON pPagumocBaA3M NPUHALNEXUT YYEHBLIM
HWUN-100 (HbiHe DPIYM "HUWN Pagmo™) M. A. F'ycaTuHcKoMmy,
A. C. Hemunpoeckomy, A. B. Cokonosy, B. H. Tpouukomy,
A. A. Wypy.

B CCCP wncnonb3oBaHve TponochepHOoro pacrnpoctpaHe-
HUS PadMOBONIH OJ19 CO3[aHMA BOEHHOW annapaTtypbl CBSi3U
Havyanocb B 1956 r. B CoBeTckom Colo3e, C ero ruraHTcKumm
TPYOHOOOCTYMHBIMW PErMoHamMu, KosocCaslbHbiIM CEBEPHbIM
no6epexobeM, MOYTU LENIMKOM HaxXoAsLWMMCS 3a MONSPHbIM
Kpyrom, BCerga ocTpo ctosna npobnema TpaHcrnopTa 1 CBS3W.
MepBble BoeHHble TpornocdepHble paavopeneinHble CTaHLUm
(TPPC) nnsa TakTnyeckoro 3seHa ynpasnexus "Jlogka" (P-122)
n "®perat” (P-121) 6b11n pa3paboTaHbl 1 BBEAEHbI B 3KCMya-
Tauuio B KoHue 1950-x rogoB. Yxe B TO BpeMS yaanoch noka-
3aTb BO3MOXHOCTb cyuwlectBoBaHus TPPJ1 ¢ nHTepsanom ao
200 kM. CtaHumm pabotanu B guanasoHe 35...50 MI'y n nmenun
MOLLHOCTb NepepaTymkoB 750 BT.

Moaxe, nop, pykosoacteoM HUM-100, Oblin NOCTPOEHbI
pa3BuTble ceTn TponocdepHoli cesa3n ("Cesep” — BTOpoe
Ha3BaHue "Topu3oHT", "YxTa—BopkyTa", "KpacHospck—
Hopunbck”, "MaragaH—$AKyTck™ 1 ap.), oxsaTblBaBlUME TPYA-
HOZOCTYMNHble palioHbl KpaHero cesepa, Cnbvpu u JansHero
BocTtoka. CerogHsi mano kto 3HaeT o ToM, 4yto B CCCP 6bina
noctpoeHa TPPJ1 npoTsxéHHocTblo 6onbwe 13000 kM, oxBa-
TMBLUAS CEBEPHOE W TMXOOKeaHCKoe mnobepexbsi CTpaHbl, a
Takxke NpoTsHyBLlasics BAoNb pek Ob6b, EHncen u JleHa. Ana
CBOEro BpemMeHun oHa 6biiia PeBOSIIOLMOHHONM, Ha HE UCMbITbI-
Ba/IMCb HOBble TEXHOMOrMM 1 obopynoBaHMe, 1 NO3ITOMY OHa
3acnyxvBaeT 6osee Nnoapo6bHOro onucaHus.

Cuctema ctpaterndeckon TPPJT "Cesep"”, obecneumBLias
YCTONYMBYIO KOMMYHMKauuio ans 60 % Tepputopun CTpaHsbl,
BbINOSIHANA aHanornynyto White Alice GyHKUMIO B CEBEPHbIX U
BOCTO4YHbIX obnacTtax CCCP. Upes eé cospaHua poaunach B
HNN-100/HUUNP un 6bina nogaepxxaHa MUHNCTEPCTBOM CBS3U



CCCP. B 1959 r. HUNP 3aHancsa paspa-
60TKOIN cuctembl cBsa3u "TOPU3OHT", a
[ocynapCTBEHHbI Ccneunanm3mpoBaH-
HbI MPOEKTHLIN UHCTUTYT pagmo u Tene-
BuaeHus (FCMWU PTB) — npoexkTrupoBaHn-
em CTpaTernieckom MarmcTpasabHON TPO-
nochepHOnm pagmopenemHon nnHUKM
(TPPJ1) cBS131, NONyYMBLLEN HAUMEHOBa-
Hue "CeBep".

Ana peanusaumn TPPJ1 "CeBep”
Obina BeipaboTaHa CTpPykTypa nocTpoe-
HUA KaK OTAENbHbIX CTaHUMA, Tak U B
LenomM BCEW NUHUK [ajibHEW TpPOno-
chepHoin ceasn, paboTaoulen B guana-
30He 800...1000 Ml'u, ¢ paccTosHUAMHK
MeXAay NyHKTaMmu npuéma (nepenpuéma)
200...300 kM. TPPC "Topu30oHT" nany4ya-
nm po 5...10 kBt mowHoctn CBY, no-
TPebnanu MHOro [ecsaTKOB KWnoBaTT
3NIEKTPO3HEPTN U TPEOOBAIU HEMPEPLIB-
HOro ob6cnyxmBaHus. Ona BbINOMHEHUS
ncecnenoBatenbCckux paboT n oTpaboTkm
CNPOEKTMPOBAHHOIrO 060pyAOBaHWUSA na-
panfienbHo L0 CTPOUTENBLCTBO OMNbITHOMO
yyacTtka TPPJT npotaxéHHocTbio 300 km
mexnay ropogamu Tangomom n Bonorgon.
[ocne NoCTPOMKM OMNbITHOM IMHUX U NPO-
BeaeHus cneumanuctamm HAWP namepe-
HUI XapaKTEPUCTUK CUTHANA U KAYECTBEH-
HbIX MapamMeTpoB annapartypbl Obin cae-
NaH BbIBOA, YTO MPUMEHEHME CUCTEMBI
TPC "TOpu30OHT" B CyLLECTBYIOLLEM BUAE
Heuenecoobpa3Ho B CUJy TOro, 4TO
TpeboBannCb O4eHb HOJbLLNE SHEPro3aT-
paTtbl ona e€ obecneyeHusl, KOTopbie cebs
He onpaeabiBanu. Havanacb paspaboTtka
000pya0BaHMS HOBOW YY4LLIEHHOWN CcuUcTe-
Mbl "[Opn30HT-M", KOTOpas Gbina 6bl Mak-
CUMaJIbHO ajanTupoBaHa ANS UCMOJNb-
30BaHuS B Lensax obecneyeHunst CBA3u.

B koHue 50-x rogos Obina 3aBepLieHa
paspaboTka 60-kaHanbHOW annapaTtypsbl
(TP-60) TPPJ1 nepBOoro nokoneHus
"Topn3oHT-M", roe curHanbl MHOroka-
HanbHOM TenedOHMM nNepenasanncb C
MCNOJIb30BAHNEM YACTOTHOW MOZynsiLumn
N NPUMEHANCH 4YeTbIPEXKPaTHLIN pas-
HECEHHbIN NPUEM (OBYKPATHbIA MO 4ac-
TOTE€ WU OBYKPATHbIA MO MPOCTPAHCTBY).
McnblTaHna HOBOWM annapaTtypbl Ha4anuch
B 1961 r. ¢ nocTpolikn Ha ONbITHOM 3aBO-
ne HUWP onbiTHbIX 06pa3uos. Paspa-
6oTaHHasA annapaTtypa Nno pesynbTaTtam
MCNbITAHNA COBEpPLUEHCTBOBaNACbL N A0-
pabaTtbiBanach ons nepenayv B cepuiiHoe
npPOn3BOACTBO.

[Mocne ycnewHbIX UCNbITaHWU CUCTEMbI
"TopndoHT-M" B 1962 . cunammn TpecTa
"PagmnocTtpon” Havanca MOHTaX BCex
COOPYXEHUIA N MaKCUMAJIbHO YCUJIEHHbIX
OrPOMHbIX @HTEHH C 6ONbLUNM PACKPbLIBOM
20x20 m nnn 30x30 M. Ha kaxpoe Ha-
npaefieHMe CBA3W YCTaHaBAMBAIUCHL MO
0Be aHTeHHbl. K CTpOUTENbHO-MOHTax-
HbIM paboTam Takke NPUBAEKANNCh BOEH-
Hble cTpouTenn — BOEHHO-BOCCTaHOBU-
TenbHoe ynpasneHue (BBY) npu Mu-
HuctepctBe cBA3m CCCP. B 1963 . Ha
KpacHosipckom 3aBoge TenesuM3OopoB
Hayanocb cepuiiHoe NPou3BOACTBO 060-
pyznoBaHus TPPC.

OCHOBHble TEXHMYECKNE
XapakTepncTukn "TopnsoHT-M"™:
— omManas3oH paboymx 4YacTtor —
821...853 MI'y 1 969...997,6 Ml'y;
— cpeaHss annHa ydactka — 300 kwm;
— YMCJIO KaHanoB TOHaJNIbHOW 4YacTo-
Tbl — 60;

— YUCcNo cNyXebHbIX KaHanoB — 2;

— YNCIIO KOHTPOJIbHbIX KaHaNoB — 2;

— BUA NpUEMa — YeTbIPEXKPATHbLIN
Pa3HECEHHbIN MO YacToTe U B MPOCTPAH-
CTBE;

— nonoca nponyckaHus MpuUeémMHukKa
(no BY) — 12 MI'y;

— MOLLHOCTb nNepepatymka — 3 kBT
(Ha HEKOTOPbLIX MHTEPBANax MCNoNbL30Ba-
Nncb NepeaaTynkm MOWHOCTbIO 5 KBT);

— 4Yncno nepenaTyNKoB OKOHEYHOM
cTaHunm — 2;

— noJsioca n3nyvyaemblx 4acToT nepe-
natynka — 6 Ml

— TUN yCUNuUTenbHOro npmubopa nepe-
[AaTymka — YeTbIPEXMPONETHLIA pe3oHa-
TOPHbIM KNMCTPoH KY-301 "BuHorpan”;

— cuctemMa oxnaxaeHus — BO34ylLu-
HO-BOASAHAS;

— QneKkTponuTaHve — ABa aBToOMaTu-
31MpPOBaHHbIX An3enb-reHepatopa ArA-48.

Okono natTv net noHagobunocb Ans
noctpoeHns cetu TPPJ1 npoTsaXEHHO-
cTbto 13325,7 kM, copepxallen 46 cTaH-
umii. Ob6opynosaHune "Topn3oHT-M" no-
CTOSIHHO MOZEPHU3NPOBANIOCb C YY4ETOM
akcnnyatauum cetn "Cesep”. B yacTHO-
CcTun, ons 60pbObl C MHTEPDEPEHLMNOHHBDI-
MU 3amumpaHusMn Obina paspaboTaHa
cuctema "Akkopa”, B KOTOPOW, Hapsay €
pa3HEeCEHHbIM NPUEMOM, MCNOSIb30BANCS
aBTOKOPPENALNOHHbBIN NPUEM COCTaBHbIX
curHanoB. Takxe MOCTOSAHHO BeUCHb
paboTbl MO MNOBLILWEHUID HAAEXHOCTU
obopynoBaHusa. B pesynstate B 1977 T.
Ko3addNUMEHT mncNpaBHOro AOencTBUs
cetn "Ceep” coctaBmn 99,99 %!

O6cnyxmBaHnem TPPJ1 3aHumanucb
BOEHHbIE M3-32 KPaMHEe TAXENbIX COUM-
aNbHO-ObITOBLIX YCNOBUI B MECTax AuC-
nokaumm ctaHuuii TPC n HEBO3MOXHOCTU
Habopa rpaxaaHCKMx CrneunanncToB Ha
OONbLWNHCTBO 00bEKTOB. dakTuyecku
cetb TPPC, pacnosfioXeHHbIX Apyr OT
npyra Ha pacctosHum  120...450 km,
npeacTaensna cobort aBTOHOMHbIE BOEH-
Hble rOpPOAKM, CaMOCTOSITENIbHO peLuaB-
wmne BOMpOChl obecnevyeHus 3JIEKTPO-
3Hepruen n Tenjaom, sKcnayaTauum Tex-
HUKK, XU3HeobecnevyeHuss u [0CTaBKU
HEOOXOAMMBbIX FPYy30B.

C Vy4Y€TOM peleHun Ha YpOBHE
Mpasutenbctea CCCP 0 pekoHCcTpyKuumn
cetn "Cesep” B 1980 r. HUWNP 6bina
3aBeplueHa paspaboTka 120-kaHanbHOro
komMmnnekca annapatypbl TPC HoBoro
nokonenus TP-120 onsa 3ameHbl annapa-
Typbl "Fopn3oHT-M". Annapatypa obec-
neunsana paboTy oynaeKCHOro TenedoH-
HOro ctBosia émkocTbio 120 cTaHAaPTHbIX
KaHanoB TOHasNbHOM 4YacToTbl. B 1996 r.
ObIJ10 3aBEPLLEHO NEPEOCHALLEHNE CTaH-
umii TPPJ1 "CeBep” HOBOWM annapaTtypoii.

Bnocnepcteuun ¢pusmyeckn n mopasnb-
HO ycTapeBlwyl TponocdepHyio PPJ1
"CeBep", obcnyxuBaouwyo 58 HacenéH-
HbIX MYHKTOB, 3aMeHuNna COBpPEMEHHas
cucTema CryTHMKOBOW cBA3U. KOHe4Ho,
cerogHa aTu TPPC npeBpatunucb B
NamMsATHUKM 3MOXU, @ UM HA CMeHy npu-
wnn pgpyrue cuctemsl ceasmn. B 2003 r.
Bca TPPJ1 "CeBep"” Obina BbiBeaeHa w3
aKcnnyatauun, BOWCKOBbIE 4YacTu pac-
dOopMUpPOBaAHbI.

OpHako Beayllylo pojib B CO30aHUN
BOEHHbIX cTaHumii TPC ceirpann o6paso-
BaHHbIM B 1956 r. HAN-129 (no3xe —
MHWPTWN), Kb KpacHosipckoro pagmo-
TexHunyeckoro 3asoga m KB Ceetno-

BOACKOro paguosaBoga. K cepuiitHomy
M3roToBneHnio annapatypol gnsa TPPJI
ObiNnM  noakayeHsl  Bnagumupckui
3aBof, "AnekTponpubop”, KpacHosipcknin
3aBon  TenesusopoB (MO  "Uckpa"),
KpacHospckuin paguoTexHUYeCKnii 3aBoa,
("HMMN "Papuocea3sb”), CBeTnoBOACKNIA
paamosasog (MO "Onumn") n psg, opyrmx
3aBOAOB MuHUMCTEpPCTBA MPOMBbILLIIEHHO-
cTn cpencTs cesa3u CCCP.

Ha kaxaom atane CMeHbl NMOKONeHUN
TEXHUKU POXAATCHA YHUKaNIbHblE MO
CBOUM XapakTepuCcTUkam A0NroXUTENN, O
KOTOPbIX CNELManmcTbl OyayT 4acTo BCMO-
MWHATb U NPUBOANTL UX B MPUMEP, Kak
BOMJIOLLLEHME HaUNy4YLUINX KA4yecTB u3fe-
NS, XapakTepHbIX 4711 CBOEro BPEMEHMU.
TakoBbIM 6ObIJIO CEMENCTBO MNOABUXKHbIX
MaJsioKaHasbHbIX CTaHUMI TponocdepHon
CBSI3N CAHTMMETPOBOro AmanasoHa nns
onepaTuBHO-TAKTUYECKOrO 3BEeHa yrnpas-
neHnss MuHunctepctea o6opoHbl CCCP
"KopeeTt" (P-133) n "Topd" (P-412), pas-
paboTaHHbIX B KOHCTPYKTOPCKOM OOpOo
KpacHospckoro pPagnoTEXHNYECKOro
3aBoga (Kb KPT3).

B 80-x ronax konnektnsom Kb KPT3 B
coTpyaHunyectee ¢ 16 LUHUNN MO pnsa
3aMeHbl CepPUIMHO BbINYCKaeMoOW Tporno-
chepHoii ctaHuum P-412A "Topd"” 6bina
nposeneHa paspaboTka cemelcTBa
NOABWMXHBIX TPOMOCHEpPHbIX CTaHUWNA, B
ToM umcne "Bpur-2A" (P-423-2A). Ota
CTaHuus, paboTaioLas B CaHTUMETPOBOM
Oonana3oHe AJIMH BOJIH, CYLLECTBEHHO
npeBocxoamia CBOK MNPEeALIeCTBEHHULY
Nno NPOMycKHOM CnocoBGHOCTK (B monTopa
pasa), No NomMexo3alWUWEHHOCTM — B
15 pa3, no panbLHOCTU MHTepBana — B
nonTopa pasa, No KOJIM4ecTBy Hanpase-
HUI CBA3WN OT OQHOW CTaHUUM Ha NOPSAA0K
yBefnyeHa [OCTOBEPHOCTb MpUHMMAaEe-
MOWN UHGOPMaLMKM, NOBbILLEHA HagéX-
HOCTb, YMeEHbLLEHa noTpebnsemas MoLl-
HOCTb, YNy4lleHbl YyCnoBus oOuTaHus
obcnyxmBarloLLLEro nepcoHana.

OCHOBHbIE TEXHUYECKNE

xapaktepuctunkm TPPC P-423-2A:

— DaNnbHOCTb CBA3M B XyAleM Mo
MeTeoycnoBmsaM Mmecsue — 0o 210 km;

— BWA pas3HeceHuss CcurHanos —
YACTOTHbIN;

— MOLLIHOCTb U3Nly4eHus, He MeHee, BT:
npu paboTe AByMs nepeaar-

YAKAMU . .o 220;
npu pabote ogHUM nepepar-

HAKOM oo i et i i e e iiee e e e 120;

— TN aHTeHHbl — napabonunyeckas,

anamMeTpom 2,65 m;

— KOO ODOULNEHT YCUNEHUS aHTEHHbI —
39 nb;

— YUCNO HanpaBfeHni CBA3U — [Ba;

— BUA NepenaBaemMon nHpopmauunn:

undpoBass — CO CKOPOCTbIO OT 2,4 A0
480 kbuT/C;

aHanorosas — [0 OeBATU TenedoH-
HbIX KQHa0B.

BepHémcsa HeMHoro Hasag. B 1962 r.
B MHUPTW 6bina pazpaboTtaHa u ycnew-
HO ncnblTaHa nepeasa TPPC peuumeTpo-
BOro amanasoHa "baknan” (P-408). B
1964 r. ctaHums 6bina MoaepHNU3NpoBa-
Ha N CepuinHO BbiNyckanacb Noa WUHOEK-
com P-408M. [Onana3oH 4actoT —

475...625 Mly. OunamMeTp aHTEHHHbI
TPPC — 10 M, BbIXOOAHast MOLLHOCTb
nepepatynkos — 1 kBT. TIpOTAXEH-

HOCTb WMHTepBana CBA3WM AOocTurana
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CMOryT npereHgoBartb

Ha o4UH N3 NPuU30B.

...150 km. CtaHums Oblna npepHa-
3HayeHa ans opraHmsaumn 12/24 tene-

& (DOHHbIX KAHANOB C YaCTOTHLIM YMIOTHE-

HMEeM. TexHUYeckue XxapakTepucTUku
TPPC no3Bonsnm NnpumMeHaTb e€ ang cos-
[aHNSA MHOTOUHTEPBANbHbIX IMHUIA ©OSIb-
LLOM MPOTAXKEHHOCTN.

C 1967 r. HaunMHaeTcs NPoM3BOACTBO
cemMencTea CTaHuui [AeuMMeTpoBOro
amanasoHa tina P-410. MpoTaxXEHHOCTb
VMHTEPBAJIOB CBA3W COCTaB/sNa COOTBET-
cTBeHHO oT 150 oo 250 km. Tponocdep-
Hble JINHUW, MOCTPOEHHblE Ha OCHOBE
CTaHUMI YyKa3aHHOro Tuna, Morian UMeTb
0o pecatn nHtepeanoB. CTaHUUKM yka3aH-
HOro TMNa LUMPOKO MCMNONb30BAINCE ONs
C034aHns Kak MOBUIbHbIX, TaK U CTaLMO-
HapHbIX NHWIA TponochepHON CBA3N.

CrtaHuma "Atnet" Bbinycka 1969 r.
noHpasuiacb BOEHHbIM. Cuctema TPC
nopgaepxmeana [ecsTb  UHTEpBasnoB
(npbkkoB), nepenasas 12 peyeBblx KaHa-
noB. [nameTpbl BHELWWHUX aHTEHH — 5,5,
7,5 n 10 M. YMeHbLUEeHHble konun ("Anb-
6aTpoc”) nepemMellanncb aBTOMalUMHA-
Mn "Ypan-375", "3un-131". MobunbHble
TOYKM COCTaBAANM UeNb nepenayn
vHpopmaumm, 6yayyun pacrnonoXeHHbIMU
B HEOOXOAMMBbIX MecTax. HekoTopblie 06b-
€KTbl OblIN CTALMOHAPHBLIMU.

B 1975 r. 8 MHUPTW 6bina paspabo-
TaHa TPPC "Atnet-41" (P-420) onsa obec-
NeyvyeHns CBA3N Ha CBEepPXAallbHUX UHTEep-
Banax. KoadpobuumeHT wyma npuémHoro
ycTpownctea TPPC 6bin1 cHUxeH ao 3 ab,
6blN1 peanM3oBaH CHETBEPEHHbIN NO NpPo-
CTPaHCTBY NPUEM C pa3feNeHnemM CurHa-
JIOB MO MOASpU3aLUN U C UX ONTUMAJSIb-
HbIM MOCNEAETEKTOPHbLIM CNOXeHnem. B
NPUEMHUKE NMPUMEHEHbI AEMOAYIATOPbLI C
06paTHOI CBA3bIO MO 4ACTOTE, NOBLILLAIO-
Lme noMexoyCcToON4YnMBOCTb NpUEma.

B coctaB cTaHumm BxOoounM OBE aH-
TeHHbl "ATneT-AC16" gnametpomMm rno 16 m
1 KO3hDPUUMEHTOM yCUNeHNs B paboyem
nnanasoHe 35 gb. AHTeHHa coxpaHsna
CBOI0 paboTOCNOCOBHOCTbL NPU CKOPOCTHU
BeTpa 80 30 m/c. YkasaHHble TexHuye-
CKne peLueHnsi No3BONUAN YBENUYUTb
DAnbHOCTb  MHTepBana CBA3M 10
350...400 KM U1 CyLLEeCTBEHHO pacLUMPUTb
CNEeKTP BO3MOXHbIX MPUMEHEHUI TPOMo-
ChEPHbIX MNHUN.

B nepepaTtumkax wunCnNonb30BaIUChb
MoulHble CBY-TeTpoabl, pa3paboTaHHble
Ha 3aBoge "CeetnaHa" ansa TB-nepepat-
yukoB YKB-gunanasoHa (IF'C-176). B nepe-
natymke "Atnet-I" ¢ BbIXOAHOM MOLLHO-
cTbio 5 kBT yganocb noayynTb BbICOKWUN
KN4 v HaliTu adpPeKTMBHbIN cnocob Ten-
NI00TBOAA, HYTO NO3BOJINIO 3AMEHUTbL CUC-
TEMY BOASIHOTO OXNaXOEHUS 3NEKTPOAOB
NlaMnbl HA CUCTEMY BO3AYLLHOMO OXnaxae-
HUSI N TEM CaMbIM CYLLLECTBEHHO YynpoC-
TUTb ycnoBus akcrnnyataumm TPPC. bnaro-
[aps OPUrMHANBLHOW KOHCTPYKLMK KOne-
6aTesNiIbHbIX KOHTYPOB YCUIUTENS MOLLHO-
CTV 1 BbIGPAHHOMY AVHAMUYECKOMY PEXM-
My paboTel cneupanmuctamm MHUPTU Gbin
pa3paboTaH psia COBPEMEHHbIX B TO BPEMS
nepenaTyvMkoB A4S OpraHv3auumM CBepXx-
nanbHux TPPJ1 Ha TPPC "Atnet-1".

OCHOBHbIE TEXHUYECKME XapaKTepucTtmukn
TPPC P-420/P-420M:
— amanasoH pabouymx YactoTr —
476...525 Mrl'u, 576...625 Mlu;
— I‘IpOTH)KéHHOCTb JIMHUN —_
2500 Kkm;

no

— [anbHOCTb cBSA3U — A0 420 KM;
— 4YMCNO KaHanoB/CKOPOCTb MNepena-

4yn — 24 TenedOHHbIX KaHana uam
480 kbuTt/c;

— KPaTHOCTb pa3HeceHus — 4;

— TPaHCNOPTHbIE €AUNHULBI — CEMb
"Ypan-375", oamH "3WUJ1-131" + wecTb
npuLenos;

— MOLLUHOCTb Nepegatynka — 4500 BT;

— BpeMs pa3BépTbiBaHNA — 30 MUH.

HauunHaa ¢ 1966 r., oAHOBPEMEHHO C
CO34aHMEM aHaNOoroBbIX TPOMOC@EPHbIX
CTaHUMI OeLUMMEeTPOBOr0 AManas3oHa, B
MHUPTW Benucb nccnepnoBaHns BOMpO-
COB nepejayu AUCKpeTHOM nHdopmaummn
B TPOMOCPEPHLIX KaHaNaX, KOr€PEeHTHbIX
MeToaoB npuéma mHbopmaumm, onTu-
MaJibHbIX METO,0B CJIOXEHUA MHOIrOKpaT-
HO pa3HECEHHbIX MO NPOCTPAHCTBY U Yac-
TOTe curHanoB. Pe3ynbTaTthl nuccnenosa-
HUI BbINM NCMNOJIb30BAHbLI NPU pa3paboT-
Kax HoBoro nokonexvus TPPC caHTumeT-
POBOro 1 AELMMETPOBOIO AMana3oHOB.

Mocnepyowme pazpaboTku npenno-
naranu panbHelillee OCBOEHWE CaHTu-
METpPOBOro pguanasoHa U nepexon K
undpoBbIM MeTogam nepepayun. Tak,
HanpuMep, wupokononocHasas TPPC
"BareT" (P-417) o6ecneuymnBana paboTty B
CaHTMMETPOBOM AMana3oHe BOJIH, uMena
16-KpaTHbIN YaCTOTHO-MPOCTPAHCTBEH-
HbIl pa3Hoc. MakcumarnbHas [anbHOCTb
CBSA3M C UCMOJIb30BaHVEM CTaHuui P-417
nocturaet 1900 kM npu uHTepBane Oo
190 kM, 4TO ObGecneuvBaeT nepenadvy
60 TenedoHHbIX KaHanoB wan nepepavy
[AaHHbIX CO CKOPOCTbIO Ao 2,048 MoéuT/c.
CTaHuMA OCHalleHa YeTbipbMS aHTEHHa-
MU AnaMeTpom 2,65 M mnm 4eTblpbMs
aHTeHHaMK pasmepamm 3x5 m.

B 1980 r. 6bina cosparHa TPPC caHTu-
MeTpOoBOro ananasoHa "baret-1" (P-417),
npegHasHayeHHas Ois pa3BEpPTbiBAHUSA
MHOIOKaHasIbHbIX MHOTOMHTEPBA/IbHbIX NN-
HUI CBA3WN NPOTAXEHHOCTbIO A0 2000 KM.
JanbHOCTb OAHOrO MHTEPBAnNa COCTaBNsA-
na po 200 km. CraHuua obecneuwnBana
nepepnayy nmb6o 60 TenedoHHbIX KaHaNoB,
nnMbo ANCKPEeTHOW MHPOoPMaLUM CO CKO-
pocTbio oo 480 k6uTt/c. B cTaHuuun Bnep-
Bble B MMPOBOW NPaKTuKe Oblil NPUMEHEH
16-KpaTHbIN 4aCTOTHO-MNPOCTPAHCTBEH-
HbI Pa3HECEHHbLIN MPUEM.

B 1981 r. B MHUPTU paspaboTaHa
undpposas TPPC caHTMMeETpoBOro guva-
nazoHa "bpur-1" (P-423-1). CtaHuus
obecrneymBana CKOpPOCTb MNepenayn UH-
dopmaumm 2 MOuT/C Ha nHTepBane nNpo-
TXEHHOCTBIO 150 KM  ©  CKOpPOCTb
64 K6uT/C Ha nHTepsane Ao 230 KM.

C 1981 r. no 1984 r. Ha 6ase
P-420/P-420M B MHUNPTU 6binn paspa-
60TaHbl LMdpoBbIE TPONOCHEPHbLIE CTAH-
UM OeumMMeTpoBOro AuanasoHa "due-
noH" (P-444) n "QwenoH A" (P-444-7,5).
OTu cTaHumm obecneuymBanm CKOPOCTb
nepegayn nHpopmauum go 1 Méut/c Ha
MHTepBane NpoTsxEHHOCTLIO 130...150 km
N CKOpOCTb 48 K6UT/C Ha uUHTepBane Ao
240 kM.

BaxHasi ponb B BOEHHOW CBA3WU OTBO-
OUTCS OnopHbIM ceTaM. OHWM [JOMKHbI
obecneymBaTb BO3MOXHOCTb ObLICTPOro
HapalLMBaHUs CBS3K B 1l0OOM Hanpasne-
HUW Ha 3Ha4YUTENIbHble PACCTOSAHUS.
PelweHne atoi npobnembl noTpeboBano
noucka HOBbIX, HETPAAULMOHHBLIX NOOX0-
noB. o COBOKYMHOCTU MNpeabsABAEHHbIX
TpeboBaHM Ny4lle BCero NoCTaBNeHHOM

LLeNiM COOTBETCTBOBaNU TponochepHble
paaunopenenHole nuHum (TPPN), anq
KOTOPbIX XapakTepHbl 60JbLLIME NHTEPBA-
Nbl MEXAY CTaHUUAMMU.

B 1987 r. Ha ocHoBe TPPC "Baret-C"
(P-417C) n"Atnet-AC" (P-420C) Ha Tep-
puTOpMKM LWEecTU CTpaH-yvyacTHuy, Bap-
waBckoro pgorosopa CCCP, MMonblin,
AP, Yexocnosakuu, BeHrpun n Bonra-
pyn Obina pasBEpHyTa aBTOMATM3UPO-
BaHHasi CETb YMNPaBIEHUs U CBA3U MOL
Ha3BaHnem "Bapc”. B pekabpe 1987 r.
3Ta ceTb OblNa yCnewHo chaHa B 3KC-
nayataumio. o CBOMM OCHOBHbIM Mapa-
MeTpamM OHa NpPeBOCXOAMNA Ny4yLIYIO
3apybexHylo CUCTeMY aHallorM4yHOro
Ha3Ha4yeHus, NOCTPOeHHyio B EBpone
cuctemy cea3m HATO ACE High.

B cocTtaBe cetu "Bapc” Oblo opraHu-
30BaHO 26 y3noB, obecne4ynBaBLINX
CcBA3b Ha 29 nHtepBanax. O6iaa npoTsa-
XEHHOCTb JIMHWI CcOocCTaBngfna oOKoo
5000 kM. B ceTu wuCnonb30BanoChb
54 komnnekta TPPC P-417C B ctauuo-
HApPHOM BapuaHTe U 4YeTblpe KOMMekTa
ceepxpanbHen TPPC P-420C ans obec-
NneyvyeHnsa CBA3M Ha ABYX y4yacTkax npors-
XEHHocTbio Ao 500 km. Cuctema obec-
neymBana paboTy C uHTepBanaMmu Ao
160 km npu 60...120 TenedoHHbIX KaHa-
JI0B, a TaKxe nepefavy OaHHbIX C BbICO-
KOW [OCTOBEPHOCTLIO. Mpunémuunkmn TPPC
VMENN MNOHWXEHHbI KO3 PUUMEHT wyma
(okono 2 pb), Ha aHTeHHax 6biNn ycTa-
HOBJIEHbI 6/I0KN ManoLWyMsLLMX YyCUnuTe-
nen, K pa3paboTke KOTOPLIX B CBOE BpeMs
NPWIOXN PYKY aBTOP CTaTbU.

CeTb ynpaBneHus n cea3u "bapc” 06-
nagana roBbILEHHON MOMEX03aLUMLLEH-
HOCTbIO M HAAEXHOCTbIO paboThbl, KOTO-
pble obecneymBannCb Kak 3a CHET BbICO-
KOW cOBCTBEHHOM annapaTypHO Haaéx-
HOCTU TPONOCGEPHbIX CTaHUNM, TaK U 3a
CYET opraHmsauum B ceTu 0OXOAHbIX WH-
TepBanoB cBA3U. B ocHOBY co3paHus
cuctemsbl "bapc”, kak anemeHTa 6a30Bon
aBTOMATU3MPOBAHHOM CUCTEMbI OOMeHa
nHdopmaumen, NOCTPOEHHON Ha eANHON
MHDOPMAaLMOHHO-TEXHNYECKOW OCHOBE C
NepBUYHON CeTbio, OblN MOJIOXEH 30HO-
BbI NPUHLMM OpraHmn3auum ceasn. B kax-
0oV 30He Ha 6a3e OMOpHbIX Y3/1I0B CBA3U
CO34aHbl IMHUK TponochepHOn CBA3U C
NPOCTPAHCTBEHHO-YACTOTHLIM PA3HOCOM.
Cuctema ponyckana BO3MOXHOCTb Mpu-
BSI3KN K HEW MONEBbIX Y3/I0B CBA3U U €€
HapalyBaHUSA 3a CYET NOObIX CEPUNHBIX
TponocdepHbIX, pPagnopenenHbix unnn
KabenbHbIX JIMHWIA Ha pacCcTosHME [0
1000 kM Npu ycnoBuu, 4TO CymMMapHas
NPOTSXXEHHOCTb TPONOCHEPHbIX NHTEPBA-
noB He 6ymeT npesbiwats 1500 kM npun
pacyETHOM HaaExXHocT He MeHee 90 %, a
MPOTSXEHHOCTb pPafNOpPENenHbIX WUIn
KabenbHbIX IMHUIA NPU TOW Xe HAO4EXHO-
CTu He 6yaeT npeBbiwatb 2500 KM.

C uenblo obecrneyeHnss HeoH6XooMMbIX
TpeboBaHWiA ObiIIN NPoBeAEHbI A0PabOTKN
annapartypbl TponocdepHoOn cBa3un, anna-
paTypbl YMIOTHEHUS (MO XapakKTepPUCTU-
kam TH-kaHana), annapatypbl BTOPUYHOIO
YNNOTHEHMS (NO YPOBHIO 3arpy3kn) 1 an-
napaTypbl KOHGUAEHUManbHom ceasn. B
pe3ynbTate Mo CBOUM 3J1EKTPUHECKUM
napameTpam cuctema "bapc” Obina npu-
BeJeHa B COOTBETCTBUE C TpebBOBaHUAMU
MCD3, uto obecneunBano eé conpskeHne
c TenedoHHOW ceTbio 00LLEero NonbL3oBa-
HUWS MO CTAHAAPTHBLIM CTbIKaM.



OTnnynTenbHbiIMM  0COBEHHOCTAMMK
CUCTEMbI SBASSIUCb MOBLILIEHHAsA MOMe-
X03aLUMLLEHHOCTb U HAOEXHOCTb PaboThI,
KOTOpble OOecneyMBannCb Kak 3a CYET
BbICOKO COOCTBEHHOI annapaTypHOi
HaOEXHOCTN, TaK U HANINYMA B CETU ABYX U
Gonee 06xogHbIX nyTei. dDakTuyeckas
HaOEXHOCTb CBSA3U MexXAay ABYMS NoObl-
Mn 06bekTamu 6bina He meHee 99,99 %.

CucTeMbl LEHTPanmM30BaHHOIO 1 pac-
NpPeaenéHHOro ynpasiieHns CEeTbIO CBA3MU,
TENEeKOHTPONSA U TenecurHanmaauum Ox-
BaTbIBA/IM ONMOPHYIO CETb B LIENIOM. YripaB-
NleHne 3JIEMeHTaMu CEeTU OCYLLECTBASA-
NIOCb MO CUCTEME CNyXeOHON CBsA3M,
MCKJIIOYABLUEN BO3MOXHOCTb HECAHKLIMO-
HUPOBaHHOIro goctyna. KaHanbl cuctemel
ynpaeneHuss aybnnmpoBanmcb aBapuinHoOm
KOPOTKOBOJIHOBOW paamocsasbio. C npe-

nepepbiBa B passutum TPC B Hawel
CTpaHe OHa CHOBa CTAHOBUTCSH MOTEHUM-
anbHO BOCTPebOBaHHOM B MasiOHaCenEH-
HbIX OTOANEHHbIX PErnMoHax, MOCKOJbKY
aKkTyanusupyeTca co3paHve uHopa-
CTPYKTYpPbl CBS3UN /11 OCBOEHUSA APKTUKM,
6acceliHoB pek Cubupu, BOCCTaHOBE-
Hus CeBMOpnyTn, yCTAaHOBNIEHUS CBSA3U C
ocTpoBaMu ApPKTUKW, CTPOUTENbCTBA
CeBepHbIX 3HeproaobbiBalOWMX N BOEH-
HbIX OOBLEKTOB, YKPEMIeHUs BOCTOYHbIX
MOPCKUX rpaHuL, n T. n. TpebyeTcs cBA3b
C MOOUSIbHBIMU Feosloropas3BefoyHbIMUA
KoMniekcamu, Begywumm paboTbl B
CeBepHbIXx pernoHax ctpaHbl. Ckopee
BCEro, CeTb HM3KOOPOUTANbHbLIX CMYTHU-
koB Starlink ot MnoHa Macka Ham He
noaonaéT, a ceon NoaobHbIe CETU TONbKO
NPOEeKTUPYIOTCS.

TexXxHUYecKue XapakTepucTukn
Tun TPPC | 392°§0TK" Avanazon Yueno fe":;’;ﬂ:, MPOTAKEHHOCTS
YyacToT KaHanos WHTepBana, KM
KGUT/C
P408 1962 am B 120
P408M 1964 am 12 150
P-410 1967 am 12...24 160
P41075 1968 aM 12...24 150
P-410-5,5 1971 am 12...24 130
P-420 1975 am 12 350
P417 1980 oM 60 480 200
P4231 1981 oM [0 2 048 150
P444 1981 oM [0 2%480 150
P44475 1984 oM 40 2%480 350
P417C 1984 oM 60...120 480 200
P423-1K® 1993 oM 2048 150

* CokpaleHus B Tabnuue: oM — AeUMMETPOBLIA, CM — CAHTUMETPOBbIN.

KpalieHuem Baplwasckoro porosopa
CceTb NoTepsisia CBOI aKkTyalbHOCTb.

PasymeeTtcqa, aT0 paneko He Bcé. B
CBOZHOW Tabnuue npueefeHbl OCHOBHbIE
TEXHMYECKME XapaKTEPUCTUKMN pa3pabo-
TaHHblx B MHUPTW TponocdepHbix pa-
ANOPENENHbIX CTAHUMUN.

Kasanocb 6bl, HA 9TOM MOXHO Obl10O
Obl 3aBEpPLUNTb UCTOPUYECKNI pacckas O
BOocxoae u 3akate TPC, uHTepecCHbIn
pasBe 4TO nOOUTENSIM PETPO-CUCTEM
CBSI3W, NMOTOMY 4YTO BbICOKAsi 3HEProEm-
KOCTb, OTHOCUTENIbHO HEBLICOKASA HaAEX-
HOCTb U COOTBETCTBYlOLLEE TEXOOCTYXN-
BaHME YMEHbLUAIOT KOMMEPYECKUiA no-
TeHumnan TPPC. OpgHako, HEecCMoTps Ha
Lwmpokoe (1 BCcé bGonee pacTylliee) npu-
MEHEHME CMYTHUKOBbIX CPEACTB B CETAX U
CUCTEMAX CBSI3U U Pa3BUTME NMPOBOLHbIX
ceTel, OTEeYECTBEHHbIE PAANOUNHXEHEPDI
nonaratoT, 4TO cpeacTBa TponochepHon
3aropmM30HTHON CBA3M COXPAHSAOT CBOW
NnoTEeHUMan Ans UCMNOJIb30BAHUSA KakK B
CeTsax ChneumanbHOoro, Tak U KoMmepye-
CKOro Ha3Ha4yeHus.

B ceTtax cneumanbHOro HasHayeHus
NPenMyLLLECTBOM TPOMNOCPEPHbIX CPEACTB
nepen CnyTHUKOBbLIMU siBNseTca Gonee
BbICOKasi XMBYYECTb B YC/OBUSX BOOPY-
XEHHBbIX KOHMNKTOB N/UNN aHTUTEPPO-
pucTnyeckmnx meponpuaTtuii. B kommep-
YeCcKkMX CeTaAX NpuMeHeHne Tponocdep-
HbIX CPEACTB B HEKOTOPLIX CIIy4asiX MOXET
ObITb 9KOHOMUWYECKM BbIFOAHEE, YEM NPU-
MeHeHMe CNyTHUKOBLIX. B wacTHOCTHM,
ncnonb3oBaHne TPPC B BbICOKUX ceBep-
HbIX LWIMPOTax OcTaéTtca uenecoobpas-
HbIM, MOCKOJIbKY MPUMEHEHNEe CMYTHUKO-
BO CBS3M 4Yepe3 reocTauMoHapHble
CMNYTHUKM TaM MPUHLUNMNANIBHO HEBO3-
MOXHO. Tak 4To nocne noytn 30-neTHero

CerogHs TPPC mornu 6bl ctaTth BCMo-
MoraTesfibHblM CPeaCcTBOM CBA3U MexAay
OTOENbHbIMU MYHKTaMW, yaanéHHbIMU 00
100...300 km ppyr oT mpyra nubo oT
MarunctpanbHblx BOJIC n y3noB cBa3w,
4YTO NO3BOANIO Obl YaCTUYHO BO3SMECTUTb
OTCYTCTBUE WHPPACTPYKTYPbl CBA3M B
onunxanwme 20...30 neT, noka B ApKTu-
4YecKOol 30He Co34aayT PasBuUTYIO UHGPa-
CTPYKTYpY Ha ocHoBe BOJIC, Hu3koopbu-
TanbHbIX CNYTHMKOB 1 Np. Kpome Toro, B
KOMMEPYECKUX ceTax npumeHeHue TPC
Ha HEKOTOpble PacCTOAHUS MOXeT OblTb
3KOHOMUYeckn 6onee BbIrOOHbIM, YeM
apeHAa CMyTHUKOBBLIX KaHanoB (Hampu-
Mep, NYHKTbl BAOJIb CbUpckux pek).

Ewé opHa BaxHas HULWA HA PbIHKE
TPC — npuMeHeHne B COBPEMEHHbIX BO-
eHHbIx cpeacteax MBO n MNPO, Hanpumep,
Ons ynpaBfeHus  paguosiokatopamu,
BblHECEeHHbIMM Ha 100...300 kM OT KO-
MaHOHbIX MYHKTOB YNpaBieHns MyCKOM pa-
keT. 3pecb npeumywiectsom TPC nepepn
CNYTHMKOBOW CBSA3bIO ABMSIETCS MEHbLLASA
3a4epxXKa CWUrHanoB YMpaBieHus, 4YTO
BaXXHO B CBSAI3M C CYLLECTBEHHbIM NOBbILLE-
HUEM CKOPOCTU COBPEMEHHbIX PakerT.
KcTatn, B COCTaB HEKOTOPbIX MU3Oenun
BOEHHOI0 Ha3Ha4YeHns, paspabaTbiBaeMbix
NMPOMBILLNEHHOCThIO, BXoaaT 1 TPPC.

K Hanbonee akTyanbHbIM 3agja4aM B
TexHuke TPC cerogHa cnegyet OTHECTU
NnoBbILLEHME annapaTypHOW HaAEXHOCTH,
obecneyeHne BO3MOXHOCTU OANTENLHOM
paboTbl 63 TexHM4eckoro obcnyxuvBa-
HUS, a TaKXe BCEMEPHOE YNPOLLLEHME 3KC-
nayatauum M CHUXEHWEe 3HeproEMKOCTU
(4TO 0c060 BaxXHO ANs yOanéHHbiX 00b-
€KTOB C @aBTOHOMHbIM 3J1EKTPONMUTAHNEM).

B 4acTHOCTW, 9HEpreTM4eckuin BbIUr-
pbilt B TPC MOXHO MOAYy4mTb C MOMOLLBIO

Tak Ha3bIBaEMOW "KOrHUTUBHOW TEXHONO-
rmn”, 3anateHtoBaHHoii MHUPTU 20 net
Hasan. Kak naeecTtHo, B "nnoxux” pagno-
kaHanax TPC curHan MOXeT TepsaATbCs B
Luymax, B pesynbtaTe CyMMapHbIi cUrHan,
BOCCTAHOBJIEHHbIN NPUEMHUKOM, OyaeTt
MMEeTb 3aMETHO MeHbllee OTHOLUEeHue
CUrHan/WyMm no CPaBHEHWUIO CO CJlly4aem
nepegayn BCem MOLLHOCTM NepenaTtymka
Ha OOQHOM CaMOW ONTUMaJIbHOM 4YacToTe,
KOTOpasi B OaHHbIi MOMEHT UMeeT Hau-
Jydllee NpoxoxaeHne Ha Tpacce (C MUHN-
ManbHbIMU LHYMaMW U UCKAXEHUSMN).
CyLHOCTb KOTHUTUBHOW TEXHOMOrNU CO-
cTouT B "camMooby4aeMoCTu" CUCTEMBbI
ceasun. KornutueHas TPPC (KTPPC) He-
NPEpPbIBHO aHaNnn3npyeT yCNoBUS pacnpo-
CTpaHeHns PagMoBOSIH Ha Tpacce, onpe-
[ensieT camyio ONTUMasbHYIO 4acToTy M
MIHOBEHHO nepecTpamBaeT Ha Heé BCIO
TPPJ1. B ntore BCS MOLHOCTbL Nepeaatyn-
Ka MCNoNb3yeTcs TONbKO Ha ONTUMaNbHOM
yacToTe, rae noTepu U UCKaXeHUs MUHK-
ManbHbl. Kaxgpin cnegyowmin nakeTt uH-
dopmaumn nepenaéTtcsa Ha HOBOW, He-
npeackasyemMon 4yacTtoTe, onpenensemon
oyepefHbIM TECTMPOBaAHMEM paamoKaHa-
na.

MepBass B MUpe aKkcnepumeHTasbHas
korHmntneHas TPC "Jlagba"” 6blna co3aaHa
MHUPTW 6Gonee pecsatm net Haszag u
obnagana BbIXOOHOW MOLLHOCTBIO nepe-
pnatymkos Bcero 40 Bt. "Jlagba" Obina
BCECTOPOHHE uCNbITaHa, U pesynbTaThbl
NoneBblIX WUCMbITAHUI MOJSIHOCTbLIO MNOA-
TBEPAMSIN PaACHETHbIE NnoKa3aTenn KOrHm-
TUBHOW TEXHONOMNN.

Ewé oaHMmM u3BECTHbIM KapauHanb-
HbIM peLueHneM npobnembl HaAEXHOCTHU
apnseTca co3gaHne TPPC ¢ ¢pasupoBaH-
HbIMW aHTEeHHbIMU pelétkamun (PAP), c
3aMeHOM MOLLHOIro nepeaarymnka Ha Kom-
NNeKT OTHOCUTENbHO MasIOMOLLHbLIX MO-
pynen. MNpun 3ToM 0TKa3 OQHOro0 MOAyns
He NPMBOAUT K HApyLLEHWIO CBA3K, a one-
paTMBHO 3aMeHUTb ero u3 coctasa 3UIM
MOXeT caM noTpebutens. Naes npume-
HeHnsa PAP B TPC, BbiaBMHYTas B CBOE
BpeMs BeOylMM OTedyecTBeHHbIM che-
umannctom B obnactn TPC N. P. Cusako-
BbIM, LWWIMPOKO o0b6cyxXxaaeTcsa, oAHako
peanbHble paboTbl B MPOMbILLIIEHHOCTU B
3TOM HanpaBfeHUn, K CoXaneHuto, Tak n
HE Ha4yanucb n3-3a OTCYTCTBUSA Yy OOHUX
npeanpuaTuini cCoOOCTBEHHbIX 0BOPOTHbLIX
cpeancTs, a y Apyrux — HeobxoauMmbix
KoMmneteHuun. Bnpouyem, "ewé He
Beyep”.
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Yepes TepHum

K MUKpOCXeMaMm

A. YEYHEB, noc. Bosiogapckoro MockoBsckoi 061.

Yactb 1

na nobo3HaTeNbHbIX 4YuTaTenem wu

cneunanucToB cenyac 6narogartHble
BpemeHa. WHdopmauuio no nwobdomy
MHTEpPECYIOLLEMY BOMPOCY MOXHO HanTU B
BOCMNOMMHAHNAX COTPYAHUKOB Korga-to
3aKpPbITbIX 3aBOAOB U MHCTUTYTOB UJIN Ha
cneunann3npoBaHHbIX ca|7|Tax, B TOM
yucne — 1 no NcTtopum co3gaHnsa MnNKpPoO-
CXEM B Hallen cTpaHe.

[MpocmMoTpeB AOCTynHbIE MaTepuansl,
npuWeén K BbiBOAY, YTO OO CUX NOp BCE
HeonpenenéHHo, MOCKOJIbKY 4YETKO U
MOHATHO HUIAE He u3noxeHo. MNpeacTas-
NeHbl pa3Hble, YaCTO NPOTUBOpPEYUBLIE
MHEHUA O BpEMEHN CO3aaHnsA, aBToOpax n
opraHmsaumsx-paspadoTymkax.

3bl, pa3paboTan CxeMOTEXHUYECKNE pe-
weHus, obecneynBaloLLe BO3MOXHOCTb
MUKPOMUHMATIOpM3aumm GOPTOBLIX Bbl-
YACNUTESbHBIX MALUWH OJ1 PakeT 1 CamMo-
NETOB, aBTOMATMYECKMX CUCTEM ynpaBne-
HUS, YCTPOWCTB 00paboTku paamonoka-
LMOHHOM MHGpOopMaumnm n gp.

B CKB-2, nogpasgenenHnn HAN-131, k
3TOMY BpemeHu (koHel, 1960 r.) noa, pyko-
Boacteom Pénopa leopruesmya Crtapoca
6blnia 3akOHYeHa paspaboTka ynpasnsto-
wen mawunHbl YM-1. CoBMECTHO C
JleHnHrpagCckum BOEHHO-TEXHUYECKNM
MHCTUTYTOM ObINIO U3rOTOBMEHO TPY ONbIT-
HbIX ak3emnnapa. Kypruposan Bce paboTbl
rmaBHbIi MHxeHep HWWN-131 CmupHoB

II. OKP -JM-I" - m3TOTOBIEHUE COBMECTHO C JEHUHTpazCcKuM

Boenno-lMexannuyecKknM MHCTUTYTOM 3 OMHTHHX 00Pa3I0B MaMUHW HA

CEepPUiiHEDX MOAYNPOBORRUKAX,

Pewwnn BocnonHuTe 3TOT npoben u
npoBecTn wuccriegoBaHme no UcTopun
co3paHna  mMukpocxem B COBETCKOM
Coto3e. NoHATHO, 4TO BOMPOCHI BCE PaBHO
0OCTaHyTCcs. 9TO TeMa 04eHb pa3Hoobpas-
Ha, 0a WU JOCTYMHbIX OOKYMEHTasIbHbIX
NOATBEPXOEHNN, N3-3a 3aKpPbITOCTU Te-
MaTUKK, HE O4eHb MHOrO. B cTatbe coxpa-
HEeHa NpuHATada B Te BpemMmeHa TepMUHON0-
ra.

Bcrynnenue

B 1960 . HUN-131 (r. JleHuHrpan), B
6yayuiem BececotosHhiii HaydHo-mnccneno-
BaTeNIbCKNUIM MHCTUTYT PaANOSIEKTPOHHbIX
cuctem (BHUUPOC koHuepHa "JleHu-
Hew"), BbIMOAHAS MNpuKasbl 3aMecTuTens
npeacepatens KPP A, N. LlokuHa
Ne 353cc n Ne 490cc, WMPOKO pa3BepHy
paboTbl NO MCNOJIL30BAHMIO MNONYNPOBOA-
HWKOB W” MI/IKpOMO,EI,yﬂeVI B u3nenuax
UHCTUTYTA.

O™ paboTbl Mokasanm BO3MOXHOCTb
KOPEHHOIro MU3MEHEHUA TEeXHUYECKUX u
TAaKTUYECKUX XapaKTepuUCTuUK annapaTtypbl
C nMNPUMEHeHnemM HOBbIX 3J3JIEMEHTOB.
yj'ly‘-ILIJeHIAe 3akKjilo4anoCb HEe TOJIbKO B
N3MEHEHNN MacCCbl U Fa6apI/ITOB, HO U B
TOYHOCTSAX XapakKTepucTuk, Ha,ﬂ,é)KHOCTVI n
6e30Tka3HOCTM B paboTe, NPOCTOTE 3KC-
nnyataumm. MHCTUTYT, BbINONHAS Npuka-

naHum Control Data Corp uHXxeHepa
Cerimypa Kpassi. CDC 1604 uncnonb3osa-
nacb ans o6paboTku OaHHbIX B pexuvme
peanbHOro BPEMEHU, YNPaBieHns cucrte-
MaMu BOOPYXEHUS, pPeLUeHUs KPYMHbIX
Hay4YHbIX 1 KOMMEpPYECKMX 3a4au.

HoBas cxemoTexHuka no3Boauna 3Ha-
YUTESIbHO MOBLICUTb HAOEXHOCTb CNOX-
HbIX 3NEKTPOHHbIX ONIOKOB U YCTPOWCTB
NPy yMeHbLUEeHUN rabapuTOB U MacCChl.
Tak, BCE NOrnM4eckne 3NeMeHTbl CXEMbl
MOCTPOEHbI HA TPAH3UCTOPHOW MOTEHLUM-
anbLHOW Nornke ¢ HenocpencTBEHHbIMU
CBAI3IMUN @KTUBHbIX 3/1EKTPOHHbLIX KOMIMO-
HEHTOB npu paboTe Ha MOHUXEHHbIX
(noutn B 100 pa3) aHepreTu4eckmnx ypos-
HSX, MPOTUB HOMMHANbHbIX. OTO 0b6ec-
MeynBaso NOBLILEHHYIO MOMEXOYCTONYMN-
BOCTb M HaAEXHOCTb PaboThbl Kak CamMux
3NEMEHTOB, Tak W MalluHbl B LEJIOM,
4Ype3BbIYANHO Y3KYID HOMEHKNATypy npu-
MEHSIEMbIX 3JIEKTPOHHbIX KOMMOHEHTOB,
MCMOMb30BaHNE [OELEBbIX MACCOBbIX
TpPaH3MCTOPOB 6e3 0TOPaKOBKU N Manoe
notpebnenne aHepruu. Mcnonb3osaHue
normnyeckoro anemeHta HE-WJN nHa guc-
KPETHbIX TPAH3UCTOPax A1t BbIMNOJHEHUS
MPakTN4eCcKn BCEX NOrMY4eckux GyHKUUN
YNpOCTWUIO 3aJadyy KOHCTpyuMpoBaHus. B
MallunHe Bnepsble Oblv NPUMEHEHbI OpU-
TMHANbHbIA MUHUATIOPHBIN Ky0 NamMaTn Ha
MHOIOOTBEPCTHBIX MHTErpasbHbIX heppu-
TOBbIX MAACTUHAX U YHUDULMPOBAHHbLIE
nnarbl.

MapannensHo ¢ pa3paboTKol MalUVHbI
YM-1 Benacb 1 paspaboTtka MallnHel YM-2,
roe CTaBunach 3ajaya  AafibHeunLwwero
yMeHbLUeHus rabapuTtoB M Macchbl npu
yBenu4eHun ObiICTpoaencTaus (poTo 2).
B aToi cBA3u nabopatopusi NOnynpoBoa-
HukoB HNM-131 npepnoxuna ncnonb3o-
BaTb TpaH3ucTopsl M15, HO 6e3 kopnyca,
1 paspaboTana ocobylo TEXHONOIMIO rep-
MeTM3aLmm 3NoKCUAHbIMU CMONAMU.

B Hayane 1961 r. ana nosblleHUs
6bICTPOAENCTBUS y3n0B U 6510koB YM-2

9. OKP "MurpoMuHmaTOpHAR BHUMCTATENsHAR MANMHA HA nouy-

npoBozHnKax". Mugp "yu-2n,

[IpOBOZMIACE PaspaGoTHA 3CKUIHOTO NPOEKTA.

Pa3spadoTaE MEeT07 ROHCTDYyUPOBAHAA SMEMEHTOB BHUMCIATENH-

| HEX yCTDOHCTB C MpPHMEHEHMEM [JIOCKAX MUKPOTPAH3UCTOPOB, NeuaT-

|'I "HOI'O MOHTAXa ¥ MUXPOMUHRATOPHHX pazMogeTaneii,
L

BeHnamuH MBaHOBUY. CXEMOTEXHUKY Y-
paBngoWwen mawmnHel cosgasan bopoanH
Hukonah NHHOKeHTbeBMY. 10 pasHbiM
npuymHam YM-1 He Halwuna npyMMeHeHus B
KayecTBe OOPTOBOW BbLIYUCIUTENBHOM
MalLlWHbI, HO HA €€ OCHOBE Obla co3aaHa
nepenosas No TEM BPEMEHaM MallnHa
ons  HapogHoro xossnctea YMHX-1,
npefgHasHavyeHHas Ana pelleHus 3apad
KOHTPONSA TEXMNPOLLECCOB U cneuuanmsu-
POBaHHbIX pacyéTos (poTo 1).

B uenowm, paspabotka YM-1 n YMHX-1
COOTBETCTBEHHO Oblnia OCHOBaHA Ha psiae
MPUHLNMMANBHO HOBbIX MEPCNEKTUBHbIX
CXEMOTEXHUYECKUX N TEXHOJSIOrMYyecKmnx
peweHnn, paHee WCMNONb30BAHHbIX B
MawwmnHe CDC-1604 amepurKkaHCKOW KOM-

MHCTUTYT cTan nojsyd4aTb OT OMbITHOrO
3aBona HNW-35 GeckopnycHble TpaH3nc-
TOpbI, aHanoru TpaH3ucTtopoB [1401—
M407. B panbHeiwem, npaBga Hegonro,
MHCTUTYT caM cTajn Npou3BOAUTb repma-
HMeBble 6&CKOPNYCHbIE TPaH3UCTOPbI ANs
CKB-2, Ha3blBasgs uxX MAOCKMMWU A9 nné-
HOYHbIX CXeM. OTW TPaH3UCTOPbI UMENn
o6o3HaveHne MT-10. [NospgHee 6bIIO
HanaxeHo MPon3BOACTBO KPEMHUEBBIX
TPaH31CTOPOB aHANIOMMYHOIr0 Ha3HA4YeHUs
MT-10«x B HUN-35.

3agaya noBblleHNs BbICTPOAENCTBUS
6blna pelwleHa, a onsg yMeHblueHus raba-
PUTOB HY>XXHO ObII0 CO34aBaTb MUHUATIOP-
Hble ne4YaTHble NnaTbl C MUKPOMOAY/bHbI-
MU anemeHTamun. Kazanocb Obl, 3a4em



npuaymbiBaTb 4TO-T0, Beap HUM-131 yxe
ycnewHo paspabaTbiBaeT M BbiNyCcKaeT
annapartypy Ha Mukpomoaynsx. B koHue
1960 r. B pe3ynbTaTe uccnegoBaHnsa mate-
puanos no Teme Compact ameprkaHCKown
komnaHum IBM (¢poto 3) CKB-2 nposogut
Hay4YHO-UCCNea0BaTENbCKYIO paboty
"PewéTka” n CO30aET OTEYECTBEHHYIO
TEXHOOMMIO MO N3rOTOBMIEHMIO MIEHOYHbIX
CXeM METOLOM BakKyyMHOrO HarbUIeHUS.
Mcnonb3oBaHMe GeCKOPMNYCHbIX TPaH3UC-
TOPOB 1 ManorabapuTHbIX KOHOEHCATOPOB
rapaHTMpoOBaHHO 0OecneyYnBano kak Mu-
HUMYM NSTUKPATHOE CHUXeHMEe OObEma.
3aHnMaTbCs 3TUM B MHCTUTYTE B Havane
1961 r. kak pa3 1 6610 nopyyeHo CKB-2,
PYKOBOAMTENEM KOTOPOr0, HAMOMHIO, Obin
®. I. Crapoc. Cunamu npeanpusaTis 6b110
3aKyrnJIeHO N CO3[4aHO BCE Heobxoammoe
obopynoBaHue Ons BbINOJHEHUS 3TOWM
paboTbl.

B cooTBeTCTEMM C YKasanmey
yunncr poB CCCP roB.YcrumOBRa 06 g

BbICOKOW TOYHOCTbIO, TPEBOYIOT aHanormy-
HbIX YCTPOWCTB, UMEIOLLNX CBA3b C LEHT-
panbHOM ynpasngwowen mawunHon (LLBM)
1 pasrpyxaroLLmx eé OT HacTHOWM 3aaauun.

LIBM, ynpasnsiowme v cneunanm3npo-
BaHHble UUDPOBLIE BbIYUCUTENbHbIE
MawuvHbel (CUBM) pomkHbl ObITb 0653a-
TeNbHO AeléBbiMU. [ewéeBbiMN HACTOb-
KO, 4TOObI 6bl1a AKOHOMUYECKAS BO3MOX-
HOCTb MX OAHOPA30BOro MUCMOJIb30BaHUS.
Ecnn cToMMocCTb A0OpPOrnx HasemHbiX ”
kopabenbHbix LIBM n CLIBM kak-To okyna-
eTcs B npouecce Mx akcniyatauuu, 10 B
pakeTHO-aBUALMOHHbBIX CUCTEMaX TaKom
BO3MOXHOCTU HET.

Moatomy ObINO yaeneHo ocoboe BHU-
MaHue CHWXEHWUIO CTOMMOCTU 3J1IEMEHTOB
1 NPOU3BOACTBA B LesoM. Bonpocsl Ha-
OEXHOCTU UrpalT TOXE He MOCEOHIon
pofib, B 3TON CBA3U Heobxoaumo Oblno
MCnosib30BaTb WM CO34aTb BHOBb TaKyio

1960,

3amecrurensn lpeacenarenn Cosera
3YUGHNM M NDPEKTHYECKOM HCTOAB30BE~

il TEXHUGECKIX MATEDHANOB aMepuxanckoll @upus "Hurepseusa Busxec

Msuwe3 xopnopeiiun" /UEM/ no npoexry "Compact ", oSrauzan :

I. llna paccMoTpeHNA maTepu
OATOTOBKN NpeANOREeHNH 06 ux npa
ROMJCCHMI B COCTAaBE :

B atn rogbl UHCTUTYT NPUCTYNUN K CO3-
[aHMIO0 aBTOHOMHbIX YCTPONCTB 06paboT-
KN pagnonokauyoHHOM nHdopmMaumn eé
0O nojayn e€ B MWHAOUKATOPHOE YCT-
PONCTBO WM YCTPOWNCTBO aBTOMATUKWN.
HeobxoanmocTb 06paboTkn AMKTOBanach
TakMMu 3ajadamu, Kak pacrno3HaBaHue
Lienen, CaMoOOpUEHTUPOBKA PakeT, oUuLLe-
HUe noNne3HbIX CUrHanoB OT MeLllalowmnx
OTpaxeHwun v ap.

Mo cywecTBy CBOEMY 3TW YCTPOMCTBA
AOJIKHbI 6bINn cTaTh cneunann3npoBaH-
HbIMW N1OrM4YEeCKMU HM¢DOBHMM MaLlunm-
HamMu. ABTOHOMHbIE ANCKPETHbIEe OalibHO-
MEpHble YyCTpoiicTBa, paboTalowme ¢

a7N0B NpoEeKTa "Compacé‘" u
KTUYECKOM MCNONB30BAHMA HABHAYMTE

KOMNOHEHTHYIO
6a3y, npu ncnosnb-
30BaHUN KOTOPOM
pewancs 6bl BO-
npoc obecneye-
HUS HaOEXHOCTU

RO

'L/ga‘m “ IEX
mV

YM-2, nabopaTtopusi nonynpoBOAHUKOB
VHCTUTYTA, €€ COTPYOHUKN CTann UckKatb
MyTU CHUXEHUS Ce6ECTOMMOCTU aKTUBHbIX
KOMMOHEHTOB C OAHOBPEMEHHbLIM TMOBbI-
LLIEHVWEM HaOEXHOCTU.

B TeueHne 1960—1962 rr. B pasHbix
3apyOeXHbIX NCTOYHMKAX OblNo onybanko-
BaHO MHOMO 9KCMEepUMEHTANIbHbIX U Teo-
PEeTNYECKNX NCCNEOOBAHNN, MOCBALWLEH-
HbIX MOMYNPOBOAHMKOBBLIM Mpubopam C
oTpuuatenbHbiM  anddepeHumanbHbIM
COMPOTUBJIEHNEM, CO3aBaEMbIX H2 OCHO-
BE MCMOJIb30BAHMA YETbIPEXCIONHON rep-
MaHWEeBOW pP-n-p-n CTPYKTypbl. Beaywue
pPa3paboTyMKM BbIHUCIUTENIbHON TEXHUKM
nbiITaINCb €O3[aTb Mepek/oyalLmecs
NonynpPOBOAHUKOBbLIE NMPUBOPLI C ABYMS
YCTOMYMBBLIMU COCTOSIHUAMU. DTN paboThbl
npuBenn K CO3AAHUI0 HeynpaBiseMbliX
NoNynpPOBOAHNKOBLIX Mepekoyarenen —
OVHUCTOPOB U ApYrmMx nogoOHbIX npubo-
POB.

Takaa kombuHaumMsas p-n Nepexonos
npuBnekna BHMMaHWE CneunanncToB
MHCTUTYTA, COTPYOHMKOB nabopatopumn
nonynpoeoaHukos HNM-131, kak B cuny
cBomx 6oratblXx BO3MOXHOCTEW, Tak U B
CUny TOro o6CTOATENbCTBA, YTO MOXHO
66110 nonpoboBaTh CO3aaTb 3ATU NEepexo-
[Obl, ICNONb3yst COOCTBEHHbIE BO3MOXHOC-
TN 1 CEPUINHOE NMPOM3BOLACTBO TPAH3UCTO-
poB 403 Ha 3aBoae "CeeTnaHa”.

B pesynbraTte MHOrOYUCNEHHbIX IKCMne-
PVMEHTOB 1 KOMOBUHALMIA B XO4E Nonyye-
HUS HeoOXOoOMMOI nepeknioyaTebHOM
CTPYKTYpPbI NOSIBUNACh MAESA UCMOIb30BaTb
OJMH U3 BApUaHTOB 15 peanu3aumm umd-
poBoi ¢yHkuun "HE-UJTN", 3ameHuB e

-/0 - ,'J,J[]Um 4

Z)/ wére!

KakK Nnpu XxpaHeHun o

i

n3gennnm, Tak u
npu Nx NCnosb3o-
BaHUW.

B aton cBasn
napannenbHo ¢
paboToii, NpoBo-
anmoi B CKB-2 no
co3gaHuio  LIBM
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0Ba OTAENbHbIX TPAaH3UCTOPaA B BbIYUCAU-
TeNbHOM YCTPOWNCTBE.

34ecb HAO NOACHUTb, YTO YUCNO 3Je-
MEHTOB B AMCKPETHbIX YCTPOMCTBAX, Kak
NpaBswo, BEINKO N AaXe B OTHOCUTENIbHO
NPOCTLIX N3MEPSETCH ThiICAYAMU, MOITOMY
HeobxoaMMo ObINO co3aaTb 3NIEMEHTHI,
rogHele Ans aBTOMaTU3MpPOBaHHOU cOop-
kn. CyuwiecTBoBaBLllass Ha TOT MOMEHT
cepuiiHas KOHCTPYKLMS NMOKYMHbIX MUKPO-
TPaH3MCTOPOB U TpaH3ncTopos MT-10 He
no3BoJisina UCMOJIb30BaTb X B 9TOM MpPO-
Lecce.

[MnéHoYHass MUKPOSNEKTPOHUKA TONLKO
HauyMHana co3faBaThbCs, Aa U KO BCEMY
npoyemy CKB-2 ¢ 1 mona 1961 r. nepe-
LU0 B ApPYroe MUHUCTEPCTBO, B NOAYMNHE-
HUe KoOMnUTETy NO 3NEeKTPOHHOW TEXHUKE.
Mpu atom HNN-131 nepenano Bcé obopy-
[OBaHVEe 1 OCTaBUIO BCEX ObIBLUNX CBOUX
coTpyaHukoB Bo mase ¢ ®. I Ctapocom B
3aHMMaeMbIX UMW MOMELLEHNSAX MHCTUTYTA
Ha npaBax apeHabl.

TC-233

Mocne otoeneHns CKB-2 BO BTOpON
nonosuHe 1961 . MHCTUTYT UCNbITbIBAN
6onblive TPYAHOCTU B OpraHmM3aunun
paboT Mo CO3AaHUI0 HOBbLIX ManorabapuT-
HbIX BbIYUCAUTENBHBIX MaLUKH. [Ana pelle-
HUs Npobnembl Oblna co3gaHa M Havana
paboTtaTb nabopaTtopus MUKPOMUHMATIOP-
HOWM PagnoanekTPoHUKM — nabopartopus
571. OcHoBHOW €€ 3apayeit cTana paspa-
60TKa BONPOCOB NPUMEHEHNS B 0ObEKTaxX
MHCTUTYTA MWKPOMOZYNEN, MUKPOTPaH-
3UCTOPOB N TBEPABIX 3/IEKTPOHHbLIX CXEM.
TepMuH TBEPOAs cxema MoABAAeTCs B
otyéte HUN-131 3a 1961 r. MNosiBngeTcsa
BMOJIHE 3aKoHOMepHo! VIMeHHO B 37O
BpeMs crieumanncTbl nabopartopum nosy-
nposogHnkos HWNWN-131, mnayyasa kniouye-
Bble P-N-p-n CTPYKTYPbl, NapanienbHo
co3ganu norndeckuin anemeHt "HE-UJTN™
Ha KpucTanfne repMaHus pasmepamMmun
1x1x0,2 MMm.

[Mocne BCECTOPOHHUX WUCCNEnOBaHUN
ObI10 NPUHATO peLleHne 06 NcnonbL3oBa-
HUM NPMOOPOB 3TOrO TUMA B CXEMOTEXHU-
ke LLBM n CLIBM ans peweHuns cobCcTBeH-
HbIX, ONMUCaHHbIX Bbille, 3aA4a4. [lBe napbl
YNPaBAsiowmnx 1 ynpaeiasieMbiXx Nepexo-
[OB NMpefcTaBfeHbl B BUAE ABYX napan-
NeNbHO COEAVHEHHbIX TPaH3MUCTOPOB, a
obwmin p-n nepexon — B BuAe AMOAA,
ABNKIOLLErOCa UX Harpyskon. basbl TpaH-
31UCTOPOB COOTBETCTBYIOT ABYM BX0oAam A
n B, a napannenbHO COeaVHEHHbIE KO-

NeKTopbl TPaH3MCTOPOB — BbIxoay P
(poTto 4).

Pabota ¢yHKUMOHaNbHOW TBEPOON
CXeMbl OCYLLECTBASETCS ClieAyloWnm

o6pasom. MNnc NCToYHMKA NUTaHUS Npu-
KnagablBaeTca K KpaHuM p-obnacTsaMm,
ABNFIOLWNMNCH IMUTTEPAMU, 8 MUHYC — K
KpaHen n-obnacTtu, T. e. katogy Auvoaa
Harpy3ku. Ecnn Ha Bxogax A n B curHanbl
pPaBHbI JIOrMYECKOMY HYNIO (HanpsxeHue
67IM3KO K HAMPSXKEHNIO SMUTTEPOB), NOYTU
BCE nafeHue HanpsXkeHus UMeeT MeCTo
Ha 00paTHO CMELLEHHOM BHYTPEHHEM
nepexone 1M CUrHan Ha Bbixoge OnM30K K
HanNPsXeHWo NnTaHna (noruyeckas 1).
Mpn nopave Ha nwbo M3 BXOOOB
HanpsXeHUss C ypoOBHEM norm4eckon 1
MIMEET MECTO MHBLEKLNS ObIPOK N3 p-obna-
CTW 9MUTTEpPa, Bbi3blBalOLEe OOHOBpe-
MEHHYIO UHBEKLMIO 3NIEKTPOHOB 13 00LLen

n-obnacTtu. Yepes kpucTtana HaymHaeT
npoTekatb TOK, NoTeHuman obuien p-ob-
NacTu MNOBbLILLAETCH, U Ha Bbixoge Oyner
HanpsbkeHue, 6nM3Koe K HanpsXXeHuo
aMuTTepa, T. €. CUrHani, COOTBETCTBYIO-
wmin norndeckomy 0. OpgHoBpeMeHHas
nogaya Ha BXOAbl CUrHAIOB IOrMyYeckmx 1
Takke CO3L4aET Ha BbIXOAE CUrHan, cooT-
BeTCTByOLWMIA norndeckomy 0. Takum 06-
pasoM, MMeeT MECTO BbINOJIHEHME NO-
rmyeckoin onepauum "HE-UJN". CospaH-
Hasa repmaHuveBasa GyHKUMOHaNbHAsA TBEP-
[asa cxema paboTtana B MHTEpPBase nuTako-
wmx Hanpsxenuii 0,3...0,5 B. O600LWEH-
Hble BXOAHble XapakTepucTuku (I) n xapak-
Tepuctuku nepepadn (ll) ona 6onbLioro
yucna TBEPAbIX CXeM MpuBeAEHbl Ha
¢doTo 5.

Mcnonb3dya 9Tn HapaboTkn, B Te4YeHne
1962 r. otaen Homep 570 HNN-131 3aBep-
LN Hay4HO-UCCnenoBaTesbCkylo paboTy
"THOM" pa3paboTKON YHUPULMPOBAHHBLIX
GYHKLUMOHAbHbIX Y3/10B Ha TBEPAbBIX CXe-
Max oS UICNOb30BaHUS UX B Aa/lbHOMEP-
HbIX, YMOMEPHbLIX W BbIYUCAUTENbHbIX
ycTpoiicTeax. bbina paspaboTaHa 1 TeXHO-
niormyeckas ocHactka Ansl MexaHu3upo-
BaHHOM COOPKM y3/0B.

OfHako WCNONb30BaHME CEPUNHOMN
TexHonorum TpaH3nctopos M403 onsa npo-
M3BOACTBA TBEPAbLIX CXEM HE MO3BONANO0
pewwunTb MMaBHyl0 3ajadyy — co3gaHune
LeWwEBOro anemeHTa nans OOpPTOBbIX
cuBM.

OrpomMHble TPYAOEMKOCTU CO34aHUSA
nepexonoB, pyyHble crnocobbl Npucoeanm-
HEHNS K HMM 30JI04EHBLIX BbIBOOOB U UX
pasBoka, HU3KWI BbIXOL roAHbIX Npubo-
POB B CWUJly MPUMEHEHUS PY4YHbIX paboT
NPV OCYLLECTBAEHUN CaMbIX TOHKUX TeX-
HONIOMMYECKMX MNPOLECCOB CO34aHus
nepexonoB He MO3BONSSIM HAAEATbCS Ha
yCNeLwHoe pelleHne 3agayn co3paHus
[eLlWEBol MaluvHbl. 3agaya aBToMaTtusa-
LMm cOOpKM BONBLLIOrO YMcna Takux TBEP-
ObIX CXEM TOXE COBEpPLUEHHO He peLlua-
nachb.

MonoxeHne KopeHHbIM 06Pa3oM n3me-
HWOCb NOCne TOro, Kak BCe 3TX BOMPOCHI
OblNM  PacCMOTPEHbI  creunanucTamun
Pumxckoro nprubopoCTponTENbHOrO 3aBO-

GREMA ROTISECKOTD SEME

na (PM3) n/a 233. UMy 6binv npeanoxeHsbl
aBTOMATM3NPOBAHHbIE MPOLECCHl COo3aa-
HUSA KaKk caMux TBEPAbIX CXeM, Tak U Cro-
cob0B nx coeanHeHns. A OCHOBOW co3na-
HUS OblN MEeToA, NPEeUU3NOHHON MUKPOGO-
Tonutorpadumn, KOTOpbIA MCNONbL30BANCS
B paspabaTbiBaeMoi 3aBOAOM JINHUWN
"Aycma”.

Bonblwaa paboTta 6Gbina BbINOSHEHA U
HNW-131 B yacTn ocHaLLEeHMS NPEeLV3nNOH-
HbIMW MexaHM3MamMun aBTOMaTUYEeCKOWn
nnHMK "Aycma” ons M3rotoBNIEHUS TBEP-
abix cxeM. B Tom xe 1962 r. Ha PM3 Hava-
1 co3paBaTh aBTOMATU3NPOBAHHOE 060-
pyZnoBaHve anst cbopku GYyHKLMOHANbHBIX
Y3/10B Ha OTAE/bHbIX KpMUcTannax.

Takmm 06pa3om, paboTbl MO NPOMBbILLI-
JIEHHOMY MNPOW3BOACTBY TBEPLAOWN CXEMbI
OblIN COCPenOTOYEHbl HA PUXCKOM 3aBO-
e, a B MHCTUTYTE LWNPOKMM (DPOHTOM
pasBepHyNnCb paboTbl MO OTPaAbOTKE CXEM
1N onpeneneHuio ONTUMalbHbIX XapakTe-
pUCTUK, 0OecnevymBaloLLMx COBMECTHYIO
paboTy 60bLIOro UX Yncna.

B atux uensx B Pure 6bina BbinylieHa
6onbLuas napTus TBEPAbLIX CXEM MO CTapon
py4yHOM TexHonoruu. IT0 OblNa nepsas
napTus TBEPAbIX CXEM, N3rOTOBMIEHHAs Ha
3aBoje 1 nony4ymellas HasBaHue TC-233.

BpeMeHHble TexHU4eckme YCIoBUS,
KOTOpble OblIM 3a4aHbl, NpeaycMaTpuBa-
1 cneayoLLme 3Ha4YeHNs NapameTpoB:
HanpsxeHne nutaHusa, He

6ornee, B
HanpsxeHne Ha Bbixoge B

3aKPbITOM COCTOSIHUMU

MEHbLLE HanpsXXeHns nuTa-

HUS Ha BeNUYMHY, MB, He

6onee
HanpsixeHne Ha Bbixoge B

3aKpPbITOM COCTOSIHUN (CUr-

Han nornyeckon 1), mB, He

MeHee
HanpsixeHne Ha Bbixoge B

OTKPbLITOM COCTOSIHUM (CUr-

Han noruyeckoro 0), MB, He

6onee
HanpsxeHne Ha Bxoge B

OTKPbITOM COCTOSIHUMU

MEHbLLE HanpsXXeHns nuTa-

HUA Ha, MB, He meHee

WSTOTOBNEHHAA METODOM MESA-TEAsuAuu AN
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B cuny vucnonb3oBaHnga ANs U3rotoB- -
neHns OYHKUMOHANbHbIX TBEPABIX CXEM G!MMMUP Mam 7 11
HE-WJIN" TexHonornyeckoro npouecca, OVHKUMOHARBHbIW MOAVAD

cneunanbHO ONA 9TOW LenuM He npenHa-
3HAYEHHOTr0, MNOJyYaBLUNECHA BIEMEHTbI

VMENN HepocTaTKu: MHTEepPBan Hanpsxe- magmc b o
HUS NUTaHUS TBEPOBIX CXEM Y30K U paBeH 8
=10 %; Bpemsa cnaga GpoHTa MMmnybca B i

\
cpeoHeM — okono 1 MKc; noTpebnsemas [ ‘
MOLLIHOCTb — 0K0No 3 MBT. Mansliii uHTep- ok ¢
Basl HaMPsiXeHU Gbifl Pe3yNbTAaTOM HU3- fwn 1
KOV NOBTOPSIEMOCTU NapamMeTPOB.

KoHCTpyKuus TBEPOOM CXeMbl TakoBa, }
YTO LWIMHA NUTAHUS OCYLLECTBNSET Tenso- F |
OTBOJ, U SIBASIETCA KOHCTPYKTUBHbLIM 3e- fo )

proa T

OB ey

@

TEPENGT K LHEL B PRLY
[EE

—0 2

PR KCAED DOPALY
s

b B
MEHTOM, Takvm 06pa3om, oBGecnedmBaeT- w ¢
S BO3MOXHOCTb CO34aHUst Y3508 C GOJib-

Broad |

LLIOW MJIOTHOCTbIO KOMMOHOBKW. [ns 9KC- e . -
NepuUMeHTasIbHbIX PaboT TBEPAbIE CXEMbI $AY

pacnonaranucb Ha MUKPOMOAYJ/bHbIX

ranertax.

B nene otpaboTku TBEPAObIX CXEM Ha
repmaHum Pl3 He orpaHuumncs paspa-
OOTKOM TEXHOSIOrMN NPELNINOHHON MUK-
podoTonutorpadumn, a Ha 6asze npenso-
XeHnn nHxeHepa PM3 OcokmHa nNpoBEn
PS4 KOPEHHbIX YCOBEPLUEHCTBOBAHUMN
CXEMbl U KOHCTPYKLMUK, KOTOPbIE 1 HALLAN £ -
CBOE 3aBepLUeHne B CO3aaHMm Nprubopos th" Tpurre
P-11, a B manbHenwem npnbopos P12-2 n
P12-5.

C uenbio paclMpeHus UHTepBana 22 cépoc
paboumnx HanpPsXKeHUin 1N ObICTPOAENCTBUS
NIOrnM4yeckonm nepekxsyalowern TBEPAOMN
cxembl "HE-UJIN" obwmii p-n nepexop, B Borxl =
Harpy3ke Obl1 3aMEHEH PEe3nUCTOPOM. np.K
Teéppasa cxema P-11 (¢poto 6) m3rotos-
nanacb METOAOM ME3aTEXHONOrMu, Cyll-

HOCTb KOTOPOro pacCMOTPUM Ha npumepe
MCXOOHOro MaTepuana p-repmMaHuns: 4

1. NyTém auddysnn cypbMbl obpa- Blux? B B ey
3yeTCca Ha MOBEPXHOCTU repMaHneBol g ¥
nNacTuUHbl pP-TUNa N-CNOWM  TONWMHON J
0Kkono 20 MKM.

2. Mytém BnnaeBneHns o6pasyloTcs 3 R 3 26 27
ynpaensioLme nepexopl, a Takxke Brnias-

NA0TCSA 3NEKTPOabl BXOLAOB.

3. YnpaBnsiowme nepexonbl oTAens-
10TCSA OT OCTaNbHOM YacTn AN PY3NOHHO- . -
ro n-cnosi TpaBfeHNEM Yepe3 3aLUUTHYIO
o nnon ey s o [l pK3PAMHDIN COBMANOIIMA PETUCTP
3bIBAETCS COEAVHEHHBIM C YNPaBASIOLLNM
nepexonoM CoeauHUTENbHBIM N-CI0EM Ha M)y - 6
MOBEPXHOCTU MNIACTUHbI, @ KONNEKTOPHbIE
06nacTu OCTaAIOTCA COEAMHEHHBIMU.

4. B KONNEKTOPHY0 061acTb NPOBOAAT
BMJIaB/IEHME INEKTPOAOB NUTAHUSA TaK, YTO T
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HanpsXeHne Ha KOJINMEKTOPHbLIA nepexon
noaaétcya 4epes 3NeKTpon AVMamMeTpom
60...100 MKM, 4TO SKBMBANIEHTHO BKJIlOYE- MOM-5
HUIO aKTUBHOM Harpy3Kkn CONPOTUBIEHNEM 81002 O
900...400 OM COOTBETCTBEHHO.

M2M-5
3-4 PASPAA

24 PASPAN

Tuvnosble napameTpbl P-11

nJ-olpel@}nsuod :19ooduog
ni-oipei@jiew :uateld wamdy

HanpsxeHue Ha BbIxOOoe B
OTKPbLITOM COCTOSIHUKM, MB,
HEOOMEE .. ..ot 100 81041 O M3M-5

HanpsxeHue Ha BbIxOOoe B 1-u PAIPHA
3aKpbITOM COCTOSHUU, MB,

HEMEHEE . . .\ttt ii i iiinns 200
HanpsokeHne nutanma, B .......... 1..3
Bpemsi  nepeknioyeHnss un S 9

BPEMS pacCcacbiBaHUsS MKC . . . . . .. 0,2 OT 706 Gbuay .

2 24

MoTpebnaemas  MOLLHOCTb, Pa30a0a e Mjﬁ%% H CIEDYa111E pg1
MBT,HeGonee ................... 2 CABUIr Pa3ngny

4.5 PA3P9|A 0 8xag 4

Mpnbopbl P-11 MOXHO 661710 NCNONL30-
BaTb NPU NOCTPOEHUN YCTPOUCTB C HemMo-
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cpencTBeHHbIMU cBA3AMU. Kak M3BEeCTHO,
Takme yCTPOMCTBA YyBCTBUTEJ/IbHbI K pas-
6poCy BXOAHbIX XapakTepPUCTUK MCMOSb-
3yeMblx anemeHToB. B HUN-131 6binn
cO34aHbl 3KCMnepuMeHTanbHble 0bOpasupl
TBEPOBIX CXEM CO CMELLEHNEM MO BXOoay,
cBOOOHbIE OT 9TOro HEAOCTATKa N UMEID-

LLECCOM U Ha OOHOM NMNaCTMHE, NX BXOAHbIE
XapakTepucTukn u napameTpbl 6yaoyT
O4Y€Hb MOXOXM.

HanpsXeHue Ha BbIXO4e OTKPbITON
TBEPAOI CXEMbI, CO30AHHOW MO TAKOM TEX-
Honorum, — okono 30 mMB, 4yTo pesko no-
BbICUIO HaAEXHOCTb paboTbl uenen. U3

1o UKP "Tuou-1" paspacorans sMEMERTH JUCHPETHHX BHUMC-

AWTCABHNX yCTPO.CIB HE PBEPAHX CXewaX PI2-2 M TYHHEIBHHX Ame

O4dX, paspacoTaHu U USTOTOBJEHH BHUMCAATENBHHE YCTpOiicTBA

HAWKH. HOHCTDPYHLM: HaWwal (asupyerTc HA nporpeccmaﬂobi TeXH0Ji0-

TlK, [NDUMEHEHWM MIOTOCJAQUHOIO HFYATHEID uoHTaEd, HOBHX CHHTE-

TAYEeCKUX mMarTepuna/ax i BHCOKOM YPOBHE MEXaHM3aUuu ¥ aBTOMaTH-

3aual npoueccoB M3rOTOBIGHMA W COOPKH.

Bnepewe B CoBeTCKOM COD3€ NMPOBEAGH MONHOCTED (HOTONMTO-
rpaguueckull mpouecc MOMYYeHHA TBEPAOK CXOMH C NATHKPATHHM
CaBMENEeHEEM DOABOPOB C MNHMMANBHHM pasMepoM 20 Acke

e 6onbLuni HTepBan paboynx Temne-
paTtyp. Ho oHM okaszanncb CNOXHbl B KOM-
MYTaLMOHHOM OTHOLUEHUN U UMenun B0Nb-
Lyt NnoTpebnisemMyto MOLWHOCTb. [oaTomy
rnaBHbIM NMyTEM NPEOoaOSIEHNS 3TOM TPYA-
HOCTU WHXEHepbl WMHCTUTYTa BbIOpanu
M3MEHEHME TEXHONOrMM Ha nnaHapHylo,
npyv KOTOPOW OTAESNbHbIE TBEPAbIE CXEMbI
M30/INPYIOTCS OpYyr OT Apyra obpaTHOo-
CMELLEHHBIMUY P-N Nepexoaamu.

Takum 06pa3oMm, C Lenblo COo34aHus
nornyecknx @yHKLMOHaNbHbIX 610KOB
oTnagaeTr HeobXoAMMOCTb pa3pesaHus
NNacTUH Ha OTAENbHbIE YaCTW, U BCE He-
006x0anMble COEAMHEHUS MOXHO BbINO-
HUTb NyTEM MukpodoTonutorpadpumm Ha
NOBEPXHOCTM MNaCTUHbI repmaHusa. Tak
KaK B 3TOM Cny4yae TBEPAble CXEMbI U3rO-
TOB/EHbI €ANHBIM TEXHOJIOMMYECKUM MPO-

oT4éTa 3a 1963 . cnenyet, 4TO M3MeEHe-
HUe TeXHONOrnmn Ha niaaHapHyto yBesnydn-
N0 MNPOUEHT BbIxoAa CTPYKTYp A0
85...90 %, 4TO nNO3BONMNIO CO3JaBaTb
TUNoBble  GYHKUMOHANbHbIE  MOAYN
(poTo 7—coTo 9) 13 GonbLWOro ymcna
TBEPAbIX cxem "HE-UJTN", He pa3gensas nx
Ha OTAeJibHble KpWucTabl. MNnoTHOCTbL
ynakoBku pocturana 250...500 wTyk B
1 oM. MpuuéMm HM3koe aHepronoTpebne-
HMe gonyckano Takykt NNOTHOCTb KOMMO-
HOBKW.

K coxaneHnuto, Huroe B 6onee nos3gHux
[OKYMEHTax He yaanocb HalTu noareep-
XOEHUa TOro, 4YTOo Jnorudeckue 6J10KM
CTPOWMINCH Ha HEPA3OENEHHbIX CTPYKTYpax
repMaHneBon NNacTUHbI.

C cepeauHbl 1964 r. PMN3 npuctynun K
CEPUNHOMY MPOU3BOACTBY YCOBEPLLEH-

CTBOBaHHOro BapuaHta P-11 Cc HOBbIM
o6o3HavyeHnem P-12-2, kotopas ¢ 1964 r.
cTana Ucnonb30BaTbCs B (YHKLUMOHANb-
HbIx Mmoaynsax B HAM-131 1 noctaBnsaATbes
Ha 3aBog, BO®.

YyTb NO3Xe, Nocne co3aaHus COOTBET-
cTBylowlero obopynoBaHus, P-12-2 n eé
moandukaumo P-12-5 ctanm o6beanHaATb
no YeTbIpe LUTYKN B OOHOM KOPMyce 1 rep-
MeTu3npoBaTb. 3aBof B 1964 r. npon3BEnN
okoo 30000 wTyk TBEPALIX cXxeM P12-2, B
1965 . — 92000 wTtyk, P12-5 cepuiiHo
3aB0oj, Havyan nponsesoantb ¢ 1967 r.

Bnaropapss npoBenéHHol paboTe no
CO3[4aHUI0 YHUDULMPOBAHHbLIX 3/1IEMEHTOB
ONS OUCKPETHbIX BbIYUCIUTENbHbIX YCT-
poncTB Ha TBEPAbIX cxemax TC-233, P11 n
P12-2 B HNN-131 B 1964 . Obina 3aBep-
LleHa OMnbITHO-KOHCTPYKTOPCKasa paspa-
60Tka GOPTOBOr0 aBWALMOHHOIO Yyrnpas-
nsowero komnnekca, bUBM, "THom-1"
(dpoTo 10).

Ncnonb3oBaHME HOBOW 3NE€MEHTHOM
6a3bl OTKPbLIO BO3MOXHOCTU Ka4yeCTBEH-
HOrO M3MEeHeHuns paguonokauuun. B yact-
HOCTM, NOSIBUIACb BO3MOXHOCTb MaTemMa-
TMYeckoln o6paboTkM NMPUHUMAEMbIX CUr-
HaJIOB C LIeJIbI0 PACMO3HaBaHMS HA3EMHbIX
0OBLEKTOB MW BbIAENEHUS CUTHANOB Ha
dOoHe WyYMOB, a Takke yrnpaBfieHUs noka-
TOPOM C MOMOLLBIO LLEHTPASIbHOW BbIYMC-
NINTENbHON MALLNHbI.

MnaHnapHaga TexHonorus

B 1962 r. neneraums Halwmx cneumanm-
CTOB noceTuna npoxoamellyio B Mapuxe
VHTEPHALMOHAJIbHYIO BbICTABKY 3/1E€MEH-
TOB 9JIEKTPOHHOM annapaTtypsbl. PykoBoau-
Tenem peneraumm Torga Obin rnaBHbIA
nHxeHep HWWN-34 Tannuw EBreHumn
AHTOHOBWY.

B oT4éTe no Bo3BpalleHun Obino yka-
3aHO Ha NepPCneKTMBHOCTbL HOBOW nnaHap-
HOW, NiaHapHO-3MNnUTakCcmnanbHOM N me3sa-
TEXHONOMMN WN3rOTOBJIEHNSI MONYNPOBOA-
HUKOBBLIX NPMBOPOB, MO3BONSAIOLLEN YyBeE-
JNINYUTBb BbIXOA, rOAHbIX n3gennii 4o 90 % n
coenarb X Mo CBOMM CBOWCTBAM YHUBEP-
cabHbIMU.

Mo npukasdy locynapCTBEHHOrO KOMU-
TeTa No 3neKTPOHHOW TexHuke Ne 95 ot
2 mioHa 1962 . HWN-35 6bina nopy4yeHa
Hay4YHO-mMccnepoBatenbckasa pabota no
Teme "lMaHxpomMm" — pasdpaboTka mMeToga
doTonmtorpaduun, NpuUrogHoOro Oas uc-
NnonbL30BaHUs B MPOU3BOACTBE YHMBEP-
CallbHbIX KDEMHNEBBIX TPAH3UCTOPOB.

PaboTa BbINosHANacb C NEPBOro KBap-
Tana 1962 r. 1 6blna 3aKOHYEHa B MEPBOM
kBapTane 1963 r. B pe3ynbraTe BbINoOHE-
HMa paboTbl Oblna co3gaHa TexXHOorus
nonyyeHnsa penbeda B NNEHKE oKucna
KPEMHUSI C MUHMMaIbHBIMKU pasMepamMm
10 MKkM, pa3paboTaH MeTofn MoJly4eHus
yrny6ieHni 1 BbICTYNOB HA KPEMHUN Ty~
6uHom (BbicoToi) 10...15 mkm. Ana obec-
neyeHus pas3paboTaHHON TEXHONOrmm
OblN0 NPOBEAEHO UccneaoBaHne gpotope-
31CTa U OPraHN30BaHO €ro NPOMbILLIEH-
HOE€ MPOM3BOACTBO Ha NPEeAnpPUATUNAX
Komuteta no xumunum (HUOMUK). OceBoeHo
NPON3BOACTBO 0COOO KOHTPACTHbIX Hera-
TUBOB C BbICOKOW paspeluatoLLlein cnocob-
HOCTbIO Ha OCHOBE KOJOUOHON 3MYJb-
cun.

B uTOre nosyyeHbl y4acTku B OKMUCIE
nonynpoBOAHMKA C MUHUMAJIbHbIM pa3Me-
poMm 51 MKM npu pacCcTOAHUN MexXAay
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BEDIHX CXEM H COBMELATH UX ¢ HeoGXoXuMofl TOYHOCTEHD.
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TIABHHA KOHCTPYKTOP TEMM , —

" [TAHXPOM "

HUMK Takxke 51 MkMm, a Takxe yrnybne-
HWUS 1 BbICTYMbI HA KPEMHUN PAa3MEPOM Mo
nnockoctn 403 Mmkm 1M rybuHOM
30+2 MkM. Mony4eHbl COBMELLEHHbIE y4a-
CTKW B OKMCNIE KPEMHUS NPU MUHUMANb-
HOM pPACCTOSHUM MeXAy rpaHuLamun
20 MkM Ha gnavHe 1,5 MM 1 guameTpe
nnactuHbl 30 mm (dpoto 11). MonyyeH-
Hble Pe3yibTaThbl NPEB3OLLIN TEXHNYECKOE
3ajaHve.

/ ©. OPECC /

Tem cambiM, BriepBble B COBETCKOM
Coto3e B HWMWN-35 komnnekcHo 6bina
pelleHa 3aza4a CO34aHUS roNoBHbIX 06-
pasuUoB YyHMBEPCasbHbIX TPAH3UCTOPOB.
PaspaboTtaHbl 6a30Bble TEexXHOMOruye-
CKUe MHCTpykuumn dotonutorpadpuye-
CKOro npoLecca Npon3BOACTBa NiaaHap-
HbIX TPaH3UCTOpOoB. Co3aaHa NOMHOCTbLIO
repMeTnsnpoBaHHas nabopaTtopHas
NVHerka ansa nposeneHus dotonntorpa-

dunyeckoro npouecca. NMpuyém pesynb-
TaToM 3TuX paboT ABMNACb UMEHHO pas-
paboTka yHMBEPCANbHOW TEXHONOruu,
No3BONAIOLAA MCNONb30BaTb 060pyao-
BaHMe, NpU HE3HaAYUTENbHOW ero nepe-
nenke, ons NpoM3BOACTBA LLENON raMmMmbl
npubOpoOB  Pa3/IMYHOrO HA3HAYeHUs
(dpoTo 12, ¢poTo 13). MaBHLIM KOH-
CTPYKTOPOM TeMbl "TlaHxpom” Obin
®. M. MNpecc.

MapannensHo Tam xe, B HWU-35,
Havanacb paboTta no NpousBoacTBy 060-
pynooBaHUA AN U3rOTOBAEHUS MEpPBbIX
6a30BbIX (yHMBEpCANbHbIX) CTPYKTYpP
TpaH3ncTtopoB no temam "lepegen 17,
"Mepepen 3" n "Mepenen 4". K koHuy
1963 r. Ha cBEeT NOSIBUINCL Tak BCEM HaM
3HakoMble TpaH3aucTopbl 1T311, 2T312 n
2T803. beckopnyCHbI/ NAAHAPHbIA TPaH-
3uctop 2T319, cTaBWMUIA OCHOBHbLIM
AKTUBHbLIM 3JIEMEHTOM [J11 BCEX MEPBbIX
MacCOBbIX FMOPUOHbLIX MUKPOCXEM, Ce-
PUIAHO Havyan NPon3BOAUTLCH TOXE B 3TO
BpemMsd. Hy, a HEMHOro paHblle, B Xoae
BbINOJIHEHUSA Tembl "TlaHxXxpom”, B camMoMm
Hauane 1963 r. . 1. Mpecc co3pan nep-
Byto B CoBeTckom Colo3e KpeMHUEBYHO
TBEPAYIO CXEMY.

(Mpoaosmxenne cnenyer)

HOBOCTU BELWWAHU4A

Pasnen Benér B. N'YJISIEB, r. ActpaxaHb

POCCHud

MOCKBA. B py6puke "HoBocTu pa-
AnoBeLlaTenbHoro npuéma” He pas nmuca-
nn o cyabbe yweawero n3 apupa 1 mas
2019 r. paguokaHana "World Radio
Network™ (WRN), koTOpbIli TpaHCAnMpoOBan
nepenayy MHOrMx MexayHapOoaHbIX BeLla-
Tenem Ha PyCCKOM #43blke Ha 4acToTe
738 kl'y. Cutyaumss ¢ BO30OHOBNEHMEM
BelaHua Bpoae Obl NPOSCHAETCH, 9TO
crnenyeT u3 3asBfeHUs MMaBHOro pefak-
TOopa paguokaHana Bapguma Anekceesa:
"...Mbl MNaHMpPyeM BEPHYTbCA B 3dup B
COOTBETCTBUN C OOHOBNEHHOW NULLEH3N-
eln, ToyHas nata 6yneT aHOHCUMPOBaHa Ha
HaweMm canTte, yBeAOMJIEHUSA MO 3NeK-
TPOHHOW nouTe OyayT pa3ocnaHbl BCEM,
KTO WMHTEpecoBasiCd 3TUM BOMPOCOM B
TeyeHne BCero nepuoga Hawero OTCyT-
CcTBUS Ha amanasoHe CB. Mbl paccunTbl-
BaeM, YTO BCE 3TO NPOM30MOET yxe B 61n-
xanwmne Hepenu". CanT paguokaHana
<http://wrn.ru>.

Ha MOMEHT noaroToBku martepuana K
cpade Ha cante WRN nosasunacb nHooOp-
Mauus O TECTOBOM BELLAHUW Ha 4YacToTe
738 Iy, opmenTuposoyHo ¢ 13.00 no 16.00
(Bpems MOCKOBCKOE). JInueH3una Ha BeLla-
HMe Obina nepeodopmneHa 22 gHBaps
2021 r. CokpalwéHHOe HaMMeHoBaHne Nn-
LieH3unaTa — "doHp TexHonornm ceoboabl”.

B nunueH3nto Obin BHECEH HOBbLI 00b-
eKT BelaHms — HornHckmin pagmoueHTp-9

Mpumeyvanne. Bpems scrogy — UTC.
Bpemss MSK = UTC + 3 u.

(B6nm3K 1. HormHcka). MowHocTe nepe-
natoouiero obopyaoeaHus — 50 kBT.

ALODBIFEA. TTPK "Apbires” B neTHEM
ce30He OyaeT TpaHCAMPOBaTb NPOrpamMmMmebl
MHOBELWaHNA Ha KOPOTKNX BOJIHAX Nno cne-
OyloLeMy pacnmcaHuio:

— ¢ 18.00 no 19.00 — Ha agbIreickom,
apabCKoM 1N TypeLKOM S3blKax Mo MATHU-
uam;

— ¢ 18.00 no 19.00 — Ha agbireiickom
A3blKe MO NOHeOeSIbHUKaM;

— ¢ 19.00 zo 20.00 — Ha apbIreiickom
A3blKEe NO BOCKPECEHbAM.

Bcé BellaHmne 6yneT BECTUCh Ha YacTo-
Te 6000 Iy, MOWHOCTL nepepartinka —
100 kBT, asaumyt — 188 rpagycos.

ACTPAXAHCKAY OBJ1. PockomHaa-
30p BblAan INLEH3MIO HA BELLL@HWE B FrOPo-
nax ActpaxaHu u AXTyOuHCKe Kpyrnocy-
TOYHOrO0 POCCUMINCKOro MNpPaBOC/IaBHOrO
paguo "Bepa". 3anyck B ropoge AXTy-
6uHcke cocTosincs Ha BepbHoe Bockpe-
ceHbe, KOTOpoe B 3TOM roay 6bino 25 an-
penda. B AcTpaxaHu pagumocTaHumsa oT-
KpoeTcsa 4yTb No3Xe, Ha AeHb CBATON
Tpouubl — 20 NOHS.

KapTa BelaHna pagmocTaHuMm Hacum-
TeiBaeT 70 ropogoB Poccuu u GnvxHero
3apybexbs. Kpome ActpaxaHckon obnac-
TN, Ha4YaTb BellaHne B bnuxaliliee Bpems
nnaHupyeTcs ewe B nNatn cybbektax de-
nepaumun. lNpumeyaTtenbHO, YTO B CeTke
BELLAHNS HOBOM acTpaxaHCKoM paano-
cTaHumMn O6yaeT U MECTHbIN KOHTEHT. JaH-
Hbl€ O HaCTOTax TPpaHCNAUuMMN NokKa He npun-
BeaeHbl (nctouyHnk — URL: https://ast-
news.ru/node/v-astrakhani-i-

akhtubinske-otkryvaetsya-radio-vera/
(23.04.21)).

BEJITOPOACKASA OBJ1. C 1 anpens
pagmocTaHumio "THT Music Radio™ moryt
cnywartb xutenn r. benropopa, a Takke
cocepHUX HacenéHHblX NyHKTOB benro-
poackon u  BopoHexckoin obnacTen.
BewaHne unpér Ha uyactote 88,3 Ml
(nctouHmk — URL: https://vk.com/
tntmusicradio?w=wall-46004176_
18295 (23.04.21)).

C 9 anpens paguoctaHumsa "Pagno
Mapyca ®M"/Radio Marusya FM TpaHc-
nMpyeT nporpammbl B I. AnekceeBke Ha
yactote 101,7 MIl'y, (nctodnHmk — URL:
https://vk.com/radiomarusyafm?w=w
all-144294334_15866 (23.04.21)).

BNIAAUMUPCKASA OBJ1. C 21 anpens
HauacTtoTe 100,5 MI'y B . KoBpoBe 3anyc-
KaeT CBOE BellaHue pagmoctaHumsa "Ho-
BO€E paamo”.

"HoBoe paauo” BMNepBble BbLIWAO B
adpup 30 Hosbps 2015 . Ha gaHHbIN MO-
MEHT OHO BellaeT 6onee yem B 110 ropo-
nax Poccuu, a Takxe B Jintee n Mongose.
CnoraH paguocTtaHuum — "lnaBHble pyc-
ckme necHn" (uctoyHmk —  URL:
https://prospekt.media/2021/04/20/
novoe-radio-teper-v-kovrove/
(23.04.21)). - -

3ABAUKAJIbCKUUN KPAWU. B r. Mo-
roye B Hayane anpens 3anycTtuin nepe-
natumk gna Bewanusa "Pagmno Poccun”.
Tenepb XUTeNn pPaMoOHHOro LUeHTpa u
6nm3nexaliero HacenéHHOro nyHKTa
PazponbHoe MoryT cnywatb Jlo61mMmyto
paguocTaHumio Ha uyactote 101 MIy
(nctouHmk — URL: https://vk.com/
zabnewsregion?w=wall-116754910_
21833 (23.04.21)). .

KPACHOOAPCKWU KPAWU. K ceTn Be-
waHua pagumoctaHumm "Pagmno Hada” B
cepenovHe  anpenss  NpucoeauviHuNACs

Wanduouvd
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r. YcTb-JlabuHck. YacToTa BewaHus —
95,3 My, (nctouHmnk — URL: http://www.
krutoymedia.ru/news/8014.htm
(23.04.21)).

K ceTn BelwaHusa pagmoctaHumu Love
Radio npucoeanHuncs r. YcTb-J1abuHCK,
yacToTa BelwaHma — 98 Ml (MCTOYHUK —
URL: http://www.krutoymedia.ru/
news/8016.htm (23.04.21)).

K cetu BewaHua pagmocTaHuum
"Pagno [daya" B Hayane anpens npuco-
eauHunachk ctaHuua CtapomuHckas. Yac-
ToTa BewaHns — 91,5 MIy (MCTOYHUK —
URL: http://www.krutoymedia.ru/
news/8004.htm (23.04.21)).

KPbIM. 1 anpena — 3HaKOBbIN AEHb
B uctopum "Pagno Monte Carlo”. K cetun
BeLlaHna pagnocTaHunm NnpucoegmHnn-
ca r. Cumdeponons. PagunoctaHuus, B
adupe KOTOPOWM 3BY4YUT My3blka MUPO-
BOrO KJlacca, Hayana BellaHue B CTONN-
ue pecnybnukn KpbiM Ha 4acTtoTe
99,1 Ml'u.

3a nepsble mecsubl 2021 1. kK pene-
panbHOW CeTu CTaHUUWM NMPUCOELANHU-
nvck ropoga Xabaposck U KasaHb. Ha
oyepean — TonbATTU. BaXHO OTMETUTD,
yto BMoTb Ao 2019 r. Monte Carlo
BELLLAN0 TONbKO B TPEX ropogax: Mockee,
CaHkT-MNeTepbypre u KanuHuHrpapge,
ocTaBasiCb HEOONbLUOW HULIEBOW CTaH-
unen (uctoyHuk — URL: https://
russianmediagroup.ru/news/radio-
monte-carlo-zazvuchit-na-krymskom-
poberezhe (23.04.21)).

JIEHUHIPAACKAS OBJ1. PagmocTaH-
uma "Petpo FM" BepHETCS B I. BoiGopr Ha
yacTtoTty 91,2 MIy. O6 aToM oduuManbHO
3a8BUS1 FeHepanbHbI AUPEKTop KoMna-
HumM 000 "Mepana Tenekom". Celtvac nayt
neperoBopbl MO OTKPLITUIO BELLAHUS U
roToBATCA HEOoOX0AUMble [OOKYMEHTHI.
Cpasy oTMeTUM, 4TO CTaHums byaeT pabo-
TaTb C cOOCTBEHHOro ob6bekTa B noc. Co-
KOJIMHCKOE.

HanomHum, 4yto "PeTtpo FM" paboTtana
B I. Bbibopre Ha uyactote 91,2 MI'u nog
6peHoom paguokaHana "Bbeibopr FM" ¢
7wona 2013 r. no 1 auBaps 2021 r.
(nctoyHmk — URL: https://vk.com/
tvradio47?w=wall-67314840_3446
(23.04.21)).

B r. Knunrucenne npekpawiaercs sewa-
HMe Ha vactote 98 Ml paanocTaHuum
"Pagno LWok". OdunumanbHO nnueHsns
yXe aHHynupoBaHa. CtaHuusa paboTana B
ropoge ¢ 28 mapta 2015 ., MOWHOCTb
nepepatowiero obopynosaHms — 100 BT.
BewaHne cTaHuMn npoponxaeTca B
MHTepHeTe (nctouHuk — URL: https://
vk.com/tvradio47?w=wall-
67314840_3485 (23.04.21)).

MOCKOBCKAS OBJ1. PagnoctaHuusa
"Pagno poaHbix gopor” ¢ 1 anpens Havyana
BelwaHne B paboyem nocénke Cepeb-
psiHble Mpyapbl. "MMaBHbIe NeCHU 60bLLON
CTpaHbl” (Cnoraxd) caywaioT TaM Ha YacTo-
Te 105,1 Ml'y. MowwHOCTb Nnepepatynka —
10 BT. BewaHue Benercsa ¢ oObekTa B
cene KypebuHo (uctouyHuk — URL:
https://vk.com/tvradiomsk?w=wall-
194965312_429 (23.04.21)).

MYPMAHCKAS OBJ1. 1 anpena ¢wu-
nnan PTPC "Mypmanckuin OPTIL" Havyan
TpaHcnsaumio pagnoctaHuum "Paamo Poc-
cun” B . CHexHoropcke. YacTtoTa Belia-
Hus — 92,6 Ml'u. MNMepepaTynk — mMoLl-
HocTblo 0,1 kBT, BewaHne "Paguo
Poccun” Begétcsa ¢ BKIOYEHMEM PErmno-

HanbHbIX nporpamm [TPK  "Paguo
MypmaH” (nctouHuk — URL: https://
murmansk.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radio-rossii-
v-snezhnogorske/ (23.04.21)).

HUXEFOPOACKASA OBJ1. Pagvo-
ctaHuma "KommepcaHTt FM™ npekpatuna
BewaHne B . HmkHem HoBropozae poBHO B
nonHoyb 1 anpens 2021 r. O6 aToM Ha
CcBoel cTpaHuue B Instagram coobuwimn
reHepanbHbii gupektop OO0 "Paguwo
Pe3oHaHc™ VMBaH tOguHueB. MNMoka o panb-
Herwen cyabbe vactoTbl 95,6 MIu, Ha
KOTOpOM Hwuxeropogubl cnywann "Kom-
MepcaHT FM", Hen3BeCTHO (MCTOYHUK —
URL: https://newsnn.ru/news/society/
31-03-2021/0odna-iz-radiostantsiy-
nizhnego-novgoroda-prekratit-
veschanie-s-1-aprelya (23.04.21)).

NCKOBCKAAl OBJ1. PagnoctaHuus
"Mapyca ®dM"/Marusya FM nosiBunacb
1 anpena B r. Benukne Jlykn. BelwaHne
naeT Ha yactoTte 102,2 MI'y, (MCTOYHUK —
URL: https://vk.com/radiomarusy
afm?w=wall-144294334_15793
(23.04.21)).

POCTOBCKAY OBJ1. T[lporpammbl
[TPK "OoH-TP" Ha paguokaHane "Bectn
FM" ycnbiwanu ¢ 15 anpena B . Waxtel. U
TakmMm 06pas3om, ayamtopusi nporpamMm
pagmo "OoH-TP" Ha "BecTtax-FM™ Bbipac-
TeT eLwé Ha 230 Teicay cnywiatenen.

Kaxgpin oeHb ¢ BOCbMUM yTpa [0 LWeCTun
Be4yepa (BpemMst MECTHOE) B KOHLLe Yaca Ha
yactote 92,1 MINy wWwaxTuHUAM CTaHyT
OOCTYMHbI CaMble CBeXWe U UHTePEeCHbIe
HOBOCTW pervoHa: oT NoaUTUKK A0 Cnop-
Ta. Jo6aBuM, 4TO nNpuxod nporpamMm
"OoH-TP" Ha "BecTtsax” cTaHOBUTCH BO3-
MOXHbIM Mocne BBOAA B CTPOW HOBOIO ne-
pepatyuka. 3to 6ynet 17-1 YKB-paguno-
nepepartyuvk, paboTatowmii B PoctoBckom
obnacTtun. Bce oHM NO3BONSIOT PaCLUNPATb
30HY BelaHua pagno "OoH-TP" (ncrtou-
HuKk — URL: https://www.nvgazeta.ru/
news/14488/589419/ (23.04.21)).

PA3AHCKA4 OBJ1. 1 anpens dunmnan
PTPC "PsazaHckuii OPTIL," Hayan TpaHc-
nauuio  paguoctaHumn  "TKP-FM" B
r. Paxcke. YacTtoTa BelwwaHms — 103 MIu.

Kaxabin 4ac B adupe pagnocTaHuumm
3By4yaT denepanbHble U pPervoHasnbHble
HOBOCTWU. My3bIKanbHbIi KOHTEHT paccyu-
TaH Ha MONoAEXb. 3BYyHaT NECHN NMAEPOB
POCCUINCKMX U MUPOBBLIX XUT-NapazoB
(uctouHnk — URL: https://ryazan.rtrs.
ru/tv/analog/rtrs-nachal-fm-
translyatsiyu-radiostantsii-tkr-fm-v-
ryazhske/ (23.04.21)).

CAXA PECNYBJIUKA (SKYTUH).
Xutenam ponuHbl Tyrimaaga CTaHyT
OOCTYMHbI €ewe nBe paguMmocTtaHumm —
"Bectn FM" 1 "Bepa". B ctonuue pecny6-
JINKM TpaHcnaumsa paguocTtaHuum "Bepa”
Ha yacTtoTe 87,9 MIy Havyanacb 15 anpe-
N8, a BelaHne pagnoctaHuum "Bectu FM™
Ha vacTtote 87,5 My 6bI10 3anyLieHo
5 anpenga (unctoyHuk — URL: https://
ysia.ru/zhitelyam-doliny-tujmaada-
stanut-dostupny-eshhe-dva-radio/
(23.04.21)).

CBEPAJIOBCKAY OBJI1. 23 mapta
dunnan PTPC "Cseppgnosckuii OPTIL"
Hayan TpaHcnaumio pagmoctaHuum "Pa-
ono Poccun™ B ropopgax [MoneBckom,
Knposrpage v cene balukapka.

Mporpammbl paguoctaHumn B lNMones-
CKOM AOCTYyMHbl Ha 4yactoTe 91,1 Mlu,
MOLLHOCTb nepepatyinka — 30 BT.

B Kuposrpage BelliaHve nporpamMmbl
"Pagno Poccuun™ BenE€rca Ha 4vacTtoTe
104,8 Ml'y, MOWHOCTL nepepatynka —
30 BT.

B Bawkapke BelwaHne nporpammebl
"Papno Poccuun™ Bep€tca Ha 4acTtoTe
107,5 MlNy, mMoWHOCTL nepepatynka —
10 BT (nctounmk — URL: https://ekburg.
rtrs.ru/tv/analog/rtrs-nachal-
translyatsiyu-radiostantsii-radio-
rossii-v-polevskom-kirovgrade-
bashkarke/ (23.04.21)).

15 anpens B . EkatepuHbypre dunnan
PTPC "Ceepanosckuin OPTIL" Hauvan
TEXHMYECKOE BellaHue paanocTaHumnmn
"Mwup". BewaHune BemETCA Ha 4yacToTe
97,9 Ml'y. MOWHOCTL Nepepatyvka —
1 kBT, BbicOTa Noggeca aHTeHHbl — 160 M.

Cpagy xe nocrne Manckux npa3aHNKoB
xutenn EkatepuHbypra ycnbianm akty-
aJIbHblE MECTHbIE MPOrpaMmMbl (MCTOYHUK —
URL: https://ekburg.rtrs.ru/tv/analog/
rtrs-zapustil-fm-translyatsiyu-
radiostantsii-mir-v-ekaterinburge/
(23.04.21)). . .

XABAPOBCKHWU KPAW. BeluaHune pa-
anocTtaHumi "Pycckuin Xut" n "Uckatens”
3anycTunu B . Komcomonscke-Ha-Amype.
Yenbiwatb "Pyccknii XUT" MOXHO Ha 4acTo-
Te 90,7 Mlu, "Uckatens” — Ha 91,5 MIu.
Bcero xe B HacTosllee Bpemsl B ropoae
paboTatoT 16 pagnocTaHumnii (MCTOYHUK —
URL: https://vk.com/wall-161985796 _
203251?w=wall-161985796_203251
(23.04.21)). .

AMANO-HEHELLKUMN AO. 1 anpens
Ypano-Cnbupckuini permoHanbHbll LEHTP
PTPC Hauan TpaHcnaumio pagnoctaHuum
"Mask” B . Canexapaoe Ha 4acToTe
104,3 Mrl'u. Ha pagnoteneBr3nOHHOM CTaH-
umn PTPC B Canexapie yCTaHOBJIEH Mne-
penaTynk MoLHocTbio 30 BT (MCTOYHMK —
URL: https://yanao.rtrs.ru//tv/analog/
rtrs-nachinaet-fm-veshchanie-
radiostantsii-mayak-v-salekharde/
(23.04.21)).

NPOBOAHOE BELLAHUE

[MpoBogHOE paamo umeeT penyTauumio
CMW pna neHCUoHepoB, XOTa gaxe cen-
yac y cepBuca MHOTOMWUIMOHHAsA ayau-
Topusa. Tem BpemeHem "Poctenekom”
MeJJIEHHO YHUYTOXAeT Hekorga nonynsap-
HOe Meama — OTKasblBaeTCHd BOCCTaHaB-
NNBaTb NOBPEXAEHHbIE IMHUN U NOAKIIIO-
yaTb HOBbIX NONb3oBaTtesnen (N0 MHEHUo
aBToOpa cTaTbK).

AsTOop TJ mM3yumn, Kak cknagbiBaeTca
HenpocTas cyabba NPOBOAHOMO PAAMO ce-
rogHsa 1 MOXHo nn B 2021 . NOAKNOYNTL
pPagmoTouKy B kBapTupe (MctodHmnk — URL:
https://tjournal.ru/tech/124629-pyat-
sovremennyh-tendenciy-provodnogo-
radio-kak-ya-nachal-ego-slushat-i-
chut-ne-stal-radiohuliganom
(23.04.21)).

3APYBEXXHOE BELLAHUE

AJIACKA (CLWA). C 14 anpensi pagumo-
ctaHuna KNLS 3ameHuna pse 4acTtoThl
0151 CBOEro BeLLaHNS:

— ¢ 11.00 po 12.00 Ha KuTalickom
A3blke Tenepb MCMONb3yeTcs 4YacTtoTa
9730 'y, BMecTo npexHeit 9735 klu;

— ¢ 15.00 go 16.00 Ha pycckom A3blke
mncnonbadyetca vactora 9800 kI BMecTo
npexHen 9730 kly,.



B 11.00 paHee 6bin CUbHBLIE MOMEXHN
¢ cocepgHelt yactoTbl 9740 kl'u, roe pabo-
TaeT "MexayHapogHoe paano TarBaHs”
Ha SINOHCKOM A3blke. Ha HOBOW vacTtoTte
MOXEeT BO3HUKHYTb Apyras npobnema —
psoomM Ha 4vactote 9725 klu, Bewaet
"MexayHapogHoe paano Kutaa” Ha pyc-
CKOM f13bIKE.

B 15.00 npmnémy Ha yactote 9730 kI
MeLlana HeOMo3HaHHas CTaHUMs Ha Ku-
TaCKOM a3blke 1 "MexayHapoaHoe pa-
ano Kutaa" Ha pycckom a3bike, a 6nnxe K
KOHLLy Yaca BkJtovancsa BbeTtHam, KoTopbIn
Nno pacnmMcaHuio Ha4YMHaeT 34ecb paboTy B
16.00 (nctouyHuk — URL: https://www.
knls.net/pacnucanue/ (23.04.21)).

BATUKAH. B cBs3u C nepexogomM Ha
NeTHee BpeMs, HaumMHasa c 28 mapTa, B
pacnMcaHnn BELLAHNSA Ha PYCCKOM S13blKe
"Pagno BaTumkaH" Ha KOPOTKUX BOJIHAX
npowusoLnun nameHeHus. Nepeas nepena-
Yya BbIXoaUT B 3durp B 12 4 30 MUH Ha Yac-
ToTax 9610 kl'y v 11850 kl'u. Mepepaya
noeTopsieTca B 16 4 20 MMH Ha YacToTax
9705 klN'yn 11815 kIu,

Ceataa Mecca natuHckoro obpsiga Ha
PYCCKOM $13blke M3 4YacoBHW Bbnaroselue-
HVA B BaTukaHe nepenaércyd BO BTOPOE 1
4eTBEPTOE BOCKPECEHbS KaXA0ro Mecsiua
B 84 30 MnH Ha yactoTtax 15595 kl'y, n
17590 kly (nctounmk — URL: https://
www.vaticannews.va/ru/vatican-
city/news/2021-03/izmeneniya-v-
setke-nashego-radioveshaniya.html
(23.04.21)).

KUTAWU. "MexayHapogHoe paguno Kun-
Tag" TpaHCAupyeT nporpaMmmbl Ha pyc-
CKOM £13bIKe MO HXXecneayoLemMy pacnu-
CaHuIo:

— ¢ 00.00 po 00.57 — Ha yacTOTax
9445, 7430, 1521 kl'y;

— ¢ 01.00 po 01.57 — Ha yacTOTax
13600, 5905, 1521 klu;

— 02.00 po 02.57 — Ha wyacToTax
17640, 5905 «I'y;

— 03.00 po 04.57 — Ha wyacToTax
17710, 17640, 15435, 5905 «I'y;

— 04.00 po 05.57— Ha wuyacTOTax
17640, 15665, 15445, 5905 «I'y;

— 05.00 po 06.57— Ha uyacTOoTax
15665, 15445 kl'u;

— 08.00 po 09.57 — Ha uyacToTax
15665, 15335 «I'y;

— 09.00 po 10.57 — Ha wacToTax
15665, 15335 «I'y;

— 10.00 po 10.57 — Ha vacToTax
11935, 9725, 7390, 1323, 1116, 963 kI'y;

— 11.00 po 11.57 — Ha vacToTax
11935, 9890, 9725, 1521,1323, 1116,
963 kI,

— 12.00 po 12.57— Ha vacToTax
15335, 13600, 13575, 11935, 7230, 6100,
1521, 1323, 963 kl'y;

— 13.00 po 13.57 — Ha wyacToTax
13600, 9675, 7400, 5990, 5915, 1521,
1323, 963 «I'y;

— 14.00 po 14.57 — Ha vacToTax
11910, 9675, 5905, 1521, 1323 kI'y;

— 15.00 po 15.57 — Ha wyacToTax
13860, 11790, 9880, 5990, 5965, 5915,
5905, 1521, 1323, 963 «I'y;

— 16.00 po 16.57 — Ha wacToTax
11875, 9730, 9605, 5905, 1521 kI'y;

— 17.00 po 17.57 — Ha vacToTax
11875, 9605, 9470, 7265, 1521 kl'y;

— 18.00 po 18.57 — Ha wyacToTax
9765, 9560, 7210, 1521 «klu;

— 19.00 po 19.57 — Ha wyacToTax
9525, 7245, 6110, 1521 Iy,

— 20.00 po 20.57 — Ha vacToTax
9525, 7245 «kl'y;

— 23.00 po 23.57 — Ha vacToTax

9445, 7430 Iy,

(uctoyHmk — URL: http://russian.cri.
cn/data/608/20171029/12691.html
(23.04.21)).

MOJIbLWA. C 22 asrycta 2020 r. cne-
umanbHble MHOOPMALMOHHBIE MNepenayun
Ha OEenopyccKkOM A3blke TPaHCAUPYIOTCS
Tpu pa3a B AeHb Ha pagmnocTaHuum "Tosb-
ckoe pagmo 1" (Jedynka). 3Tn BbINycku,
NOArOTOBNEHHbIE BGenopycckon cnyxoboi
"lMonbCckoro paamo”, 3ByyaT TPUXAbl B
neHb. YTpom— nocne 6.30, B xypHane "B
nongeHs” — nocne 12.00 n Beyepom B
nporpammMe "lMonbwa v mMup" — nocne
22.00 (yka3aHO NoJsibCKOe BpeMS).

Mepeyto nporpammy Jedynka "Tonb-
CKOro pagno”™ MOXHO NpuHumMmaTh B [onb-
e 1 B COCEHMX CTpaHax (B TOM yncne n
B eBponenckon yactn Poccumn) B guana-
30HE A/IMHHBLIX BOJIH Ha vacTtoTte 225 kly,
(nctoyHuk — URL: https://www.
polskieradio.pl/13/8865 (23.04.21)).

NPUOAHECTPOBbDE. B netHeMm Bella-
TENbHOM Ce30HEe MPOLOMKAETCS KPYrno-
CYTOYHas TPaHCAAUMS NPOrpaMm pocCuii-
CKON MHOOPMaLMOHHON pagnocTaHumnun
"Bectn FM" Ha cpeaHEBONHOBOW YacToTe
1413 «I'y ¢ ucnonb3oBaHMeEM paanonepe-

natyuka B MpuaoHEeCTpoOBbE MOLLHOCTLIO
500 kBT (HabniogeHus asTopa pyopuku).

CLUA. "BceMupHoe paano agBeHTUc-
ToB" (Adventist World Radio, AWR) ¢ npo-
rpamMMamMm Ha PyCCKOM f3blke (OHW Ha3bl-
BatoTcsa "Tonoc Hagexapl™) B adumpe exe-
aHeBHo ¢ 11.00 no 11.30 Ha vacToTe
5905 kI'y n ¢ 20.00 po 20.30 — Ha yacTo-
Te 7360 kly. Wcnonbsyetcsa 100-kuno-
BaTTHbIN NepeaaTymK, TPaHCAALUN BeoyT-
csl ¢ ocTpoBa 'yam — camoro KpynHoro 13
rpynnsl MapmaHCKnx OCTPOBOB B TMXOM
okeaHe (nctoyHuk — URL: https://awr.
org/program/rustu_awr/ (23.04.21)).

TYPUMS. "Tonoc Typuumn™ Ha pycCKOM
A3blke B JIeTHEM Ce30He paboTaeT Ha
yactote 11965 kl'y, ¢ 13.00 no 14.00 exe-
OHEBHO (NM4YHble HabnoaeHus asTopa
pybpukn).

YEXU4. B neTHeM ce30He Nporpammbl
"Pagno CBoboaa" Ha pyCCKOM A13bIKe TPaHC-
nmpytotca B adumpe Ha yactoTe 1386 kly,
MOLWHOCTbIO 75 KBT BCcero Tpu 4aca B
cytku: ¢ 18.00 oo 21.00 (uctouHmk — URL:
https://www.svoboda.org/radio/
waves/everyday (23.04.21)).

ACTOHUSA. PapuoctaHumna "Paguo
Onun", TpaHcAMpyoLLas Pennrmo3HbIe Npo-
rpaMmbl Ha PYCCKOM €3blke€ Ha 4acToTe
1035 «l'u, B adumpe no cnenyoLLemy pac-
nucanuio: 03.00—07.00 n 15.00—22.00.
Bonee noppobHoe Tematunyeckoe pacnu-
caHne Ha cTpaHuue http://radioeli.
ru/?page_id=9, Bpems BeLLaHUA MOXET
KOPPEKTUPOBATLCS B 3aBUCUMOCTU OT
dUHAHCOBOM CUTyaumn (NNYHble Habno-
LEeHns1 aBTopa pyopurkm).

AMNOHUA. MexayHaponHbli Belia-
Tenb NHK World Japan ("Pagno AnoHua™)
B adupe Ha PYCCKOM i3blke B NETHEM
Ce30He:

03.30—04.00 — Ha yacTtoTe 1386 kI
ana Eesponel;

04.30—05.00 — Ha yacTtoTe 6165 k'
ana Eesponel;

05.30—06.00 — Ha yacTtoTe 11790 k'L
ana JanbHero Boctoka;

11.00—11.30 — Ha uyacTtoTe 7355 kI
ana JanbHero Boctoka;

16.00—16.30 — Ha yacTtoTe 927 kly,
ana CpenHein Asunu;

17.30—18.00 — Ha uyacTtoTe 1386 kI
ansa Esponbl.

Xopowero npuéma n 73! [ ]

LinpokononocHasa
TPeyroJsibHO-NeTsieBass aHTEHHa
ana 3apupHOro teneBnaeHns

e
B. MUJIKWUH, B. JIEBELEB, A. LUYJIb)KEHKO, B. JIOFAYEB,

r. MypmaHck

HTEHHbl — HeMnpeMeHHbIe 3/1EMEHTbI
6ecnpoBOAHbIX TEXHONOrNA, pas3Bu-
BaloLWmxcs 6ofiee COTHU JNIeT, HO A0 CuX
nop He un300pPEeTeHo YHMBepPCasibHOM

IR

aHTEeHHbl, OTBevawLllen Bcem Tpebosa-
HUSM, NPeabsaBAsgeMblM K TakKMM YCTPOW-
CTBaM, 1 MO3TOMY HEMPEPbLIBHO MAYT pas-
paboTKn 3TKX, Kasanocb Obl, NPOCTENLINX

3/1EMEHTOB, B3aUMOAENCTBYIOLLINX CO Cpe-
00N NYTEM U3NY4EeHNS U NPUEMa 3NeKTPo-
MarHuTHoOM aHeprun. Ho He Bcerpga Bnan-
Masi MpOCTOTa MIFHOBEHHO POXAAeTcs U
afanTupyeTcs K Takke NOCTOSIHHO Pa3Bu-
BaKOLLMMCS PaANOCUCTEMAM.

Heckonbko NEeT TOMy Ha3az, Ha CTPaHU-
uax xypHana "Paguo” 6bina onybnukosa-
Ha cTaTtbsa "YkopoyeHHas YKB-aHTeHHa"
("Pagno”, 2015, Ne 7, c. 61—63), B KOTO-
poil ObINO NPennoXeHO TexXHU4Yeckoe
pelweHne B BuAe KOMOMHALMK NETNeBOro
1 pamMoyHOro BmMbpaTtopos, obecrneynsato-
LMX peannsaLmio HOBOW TPEYrobHO-NeT-
neBon aHTeHHbl (TIMA) OAHOCTOPOHHEN
HanpaBfEHHOCTN.

He 6e3 y4yé€Tta TOro, 4To Ha npakTuke
HEepeaoko MakcumalnbHble pPe3ynbTaThl
[Al0T MIMEHHO KOMMPOMUCCHbIE pa3paboT-
K1, KaKoW, Hanpumep, ABASETCS KNaccu-
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PAZIMO Ne 6. 2021

Puc. 1

YECKUIM TUN OUPEKTOPHbLIX @HTEHH "BOJIHO-
BOM kaHan" (aHTEeHHbl Yga-Arn), aBTOpbI
TakKe OPUEHTUPOBAINCL HA HECTAHOAPT-
HbIh nogaxoAd. U ecnn "BoNHOBLIE KaHanbl”
HE MMEIOT cheumanbHbIX COOMpaTeNbHbIX
JNINHWIA, a NnpeacTaBnsaioT coboi ynopsao-
YEeHHbI HAbOp SJIEMEHTOB: AKTUBHOTO U
naccuBHbIX BUOPATOPOB — pednekTopa n
OJHOr0 WM HECKOJIbKUX [UPEKTOPOB,
YCTaAHOBJ/EHHbIX HA OAHOM 00LLEM OCHOBA-
HUW, NPOXOASLLEM Yepe3 TOYKU HYNEeBbIX
NOTEHLNANOB COCTaBHbLIX 3/IEMEHTOB, TO
KOMMPOMUCC B YKOpoYeHHon YKB-aHTeH-
He 3aK/IOYEH B NapasiesibHOM BKJIIOYEHNN
OBYX PasfNYHbIX METNEBbLIX aKTUBHbIX 3J1e-
MEHTOB.

MepBbIii NeTneBo BMGpaTop CO CTOPO-

[3

BbIMONIHEH B dopme paBHOOenpPEHHOro
TpeyrosibHMKa ¢ To4YkamMu NUTaHns B Bep-
wnHe. BTopon netnesor BMGpaTop Bbl-
nonHeH B dopmMe LWwnendp-sBnbpaTopa
MuncTonbkopca ¢ AJVMHOW NMHEWHBLIX NPO-
BOZIHVKOB, COM3MEPUMOI C A (4MHa BOJI-
Hbl NPUHUMaemMoro curHana). lNetnesbie
BMOGpaATOpbl pasMelleHbl B OLHOM MocC-
KOCTW, a NOAKMYEHUE K Y31y nuUTaHus
NPOBOAHNKOB OOKOBbLIX CTOPOH TPEYroJib-
HOro BU6paTopa NPon3BELEHO C UX Nepe-
KpewmBaHeMm, T. €. NpoTuBodasHo. AH-
TEHHbl TakKOM KOHCTPYKUMW [0CTaTO4HO
KOMMaKTHbI U N1 CBOUX pa3MepoB obec-
neymBaloT MNOJy4eHUe OTHOCUTENIbHO
60/bWOro KoadpduUMeHTa yCUNEHUsa un
APYrnx nNpuemsnemMblx rnapameTpoB npu

800.0

Hbl HamnpaefieHUs MpuémMa—nepenayn CpaBHUTENbHO Hebonblwux rabaputax,
30 - ‘ ‘
Bw 120612.4 kHz (SWR < 1.5) |  SWRonZ750
Bw 396970.3 kHz (S\I’t'ﬂ <20) | ;
10 ‘ !
4600 5450 630.0 7150
Puc. 2

NO3BONSIOLMX €€ NCNONb30BaTh Kak Nnpu-
EMHYIO 1 KaK nepejaroLLyio.

B ynomsHyTOlM cCTaTbe npuBenéH
npUMep WUCMNONb30BaHMUA aHTEHHbl Ha
pagunontobutenbckmx amanasoHax 144 n
432 MI'y, HecnpocTa, Tak Kak BBUAY TOro,
YTO aHTEHHbl SABMISIOTCA PE30HaAHCHbIMU
pagnvoaneMeHTamMum, nNpu napaniesibHoM
COEANHEHUN OBYX 3NEKTPUYECKUX MeTeNb
C paBHbIMU AnvHamMu obecnedmBaeTcs
noBbilLeHne [0OPOTHOCTU CUCTEMBI WU
paboTta e€ B 6onee y3kor nonoce 4acTtoT
Npu yny4leHnn BCeX OCTaslbHbIX XapakTe-
puctuk. Takum o6pa3om, NPeumyLLecT-
BEHHbIM WCMOJIb30BAHNEM YKOPOYEHHOWN
YKB-aHTeHHbI aBNsieTca eé pabota B
LOCTaTO4HO 060COBGNEHHbIX CUCTEMAx
pagnocBa3un, B TOM YMCIE B paanokaHanax
C  YCJ/IOXHEHHOIM  3NEeKTPOMarHUTHOMN
06CTaHOBKOWA.

PaBHbIM 06pa30M MHTEPECHBI U LUMPO-
KOMOJIOCHbIE @HTEHHbI, KOTOPbIE BOCTPE-
©60BaHbI NpY paboTe PaaOCUCTEM Ha pas-
HbIX YaCTOTax B LUMPOKOM AManasoHe, Tak
MU, Hanpumep, ANS WUCMNOSb30BaHUSA B
3QUPHOM TEeneBUAEHUN, NepekpbIBal-
LemM no AuanasoHy UCMONb3yeMbIX KaHa-
JIOB 4aCTOTbl NMPaKTUYeCKM BCEro amana-
30Ha 0eUVMETPOBbLIX PaANOBOJSIH.

C pa3BuTMEM aHaNOroBOro Tenesuae-
HUS, B TOM YUCIIe N LUBETHOMO, HauYnHas ¢
BBOAA B akcnnyatauuio OCTaHKUHCKOMN
TenebawHn B 1967 . AN yBEpPEHHOro
npuéma TefnecurHana, KpoMe MpPOMbILL-
NIeHHO OCBOEHHbIX, 3aKpennéHHbIX
OCTamun, B OCHOBHOM METPOBOro Anana-
30Ha BOJIHOBbIX KAHAJIOB AJ1s1 CUCTEM KO-
JNIEKTUBHOIO NOJIb30BaHMS U UHAMBUOYANb-
HOro Tenenpuéma, nosiBUAacb Moaa y
YaCTHMKOB HA CaMOBObITHO U3rOTOBSIEMbIE
3ursaroobpasHble aHTEHHbI XapyeHko. C
yBeNn4eHneM Tenenepesad B 4ELMMETPO-
BOM AManas3oHe M pacLUMpeHnemM rpaHu,
ONs1 OCBOEHUS1 3apybexxHOl npoaykuumu,
KpoMe aganTaumn BOJIHOBbIX KaHanoB W
3ursaroobpasHblX aHTEHH K HOBOMY Auna-
nasoHy, npuwna MoAa Ha 3anagHble
Mogenn Tuna "nonbCKuUx ceTok”, a ansa
"6oraTblX r'ypMaHoB" M packpbITbiX MOA
YITIOM CTPOEHHbIX BOJIHOBbIX KaHanoB.
OpHako B npenaBepun nepexoaa Ha umd-
poBOE TeneBMOeHWe N BUASA, YTO PbIHOK
HaluenMBaeTcsa Ha BOCTPebOBAHHOCTb
aHTEHH 0eUVMEeTPOBOro AnanasoHa, rae u
OyOeT OHO Pa3BUBATLCS, YXKE poccuiickme
NPON3BOANTENN HayYann BbINyCckaTb BCe-
BO3MOXHbI€ aHTEHHbl, Cpean KOTOPbIX
nosiBUANCL OTpaboTaHHble, "BevHble” MO
HaOEXHOCTU, CTaNlbHblE CBApHbIE florone-
pUOAMYECKME AHTEHHbI, COOPHbIE N3 anio-
MWHMEBBLIX TPYOOK BOJSIHOBbIE KaHanbl W
MHOXECTBO NPOMEXYTOYHbIX MOAENEeN.

YkopouyeHHas YKB-aHTeHHa, npegHa-
3Ha4YeHHasa onsa paboTbl C 3ay>KEHHOW Mno-
nocolt paboumx 4acToT, MOXET uefeHa-
NpaBfeHHO MUCMNOb30BaTbCA A1 NpUEMa
ABYX MYNbTUMNIEKCOB TEeNeBUAOEHUs, rae
OHU He TaK Aaneko OTCTOAT MO YaCTOTHOM.

Okasanocb, YTO MOXHO W Janee noa-
K/o4YaTb TPeyrosibHble NeTnu ¢ nepe-
KPECTHbIM MUTAHWEM, HO NPUOEPXNBATb-
csl NpaBuna no cobNAEHUIO MPOTKEH-
HOCTM NepuMeTpa NoaxyaemMon netne-
BOW Lenn, paBHOro A, ( H4 — AJIMHA BOJHbI
CUrHana HU3KOYaCTOTHOW FpaHuLpbl NoJso-
cbl nponyckanus). Takum obpasom, ecnu
NPOMNOPLMOHANIbHO YMEHbLUUTb EeLLE OANH
napannefnbHO MOAKMNOYAEMbIA 3NIEMEHT C
4AaCTOTOW HACTPOMKM Ha BbICOKOYACTOT-



Puc. 4

HYIO 4aCTb MCMNONbL3YEMOro ANis Tenesmnae-
HUS AMana3oHa, TO B KOMOMHAaUWK C cyLle-
CTBYIOLWMMN 3NEMEHTAMU HU3KOYACTOT-
HOI yacTu paboyas nonoca 4acToT nepe-
KPOET BeCb AMana3oH MOSHOCTbIo. [ns
3TOro Heo6x0aMMO BBECTU COEAMHUTENb-
HYIO JIMHUIO NUTaHUS NOAKJI4YaeMoro
BbICOKOYACTOTHOIO BUGpaTopa C Ay, ( B4 —
O/IMHa BOJIHbI CUIrHana BbICOKOYACTOTHOW
rpaHuLbl NOI0CKI MPOMNYCKaHUSA) NpX ycio-
BUM OOMNOSIHEHUS O/IMHAMKU €€ NPOBOAHN-
KOB MPOTSXEHHOCTU NepumeTpa BBOAU-
MOro 3NeMeHTa B CyMMe, PaBHOW A,..
Takas aHTeHHa nokasaHa Ha puc. 1.

Tak xe, kak U onucaHHasa paHee TrA,
npepnaraeMoe TEXHUYECKOE peLleHne
COLEPXUT PACMONIOXEHHbIE CUMMETPUYHO
OTHOCUTENbHO 06uen ocu 3 neTnesble
Bubpatopbl 1 U 2, yCTaHOBNEHHbIE Nep-
NEeHANKYNAPHO HanpaB/ieHUo npuéma
3/1EKTPOMArHUTHbIX BOJIH. OHM COeaANHEHbI
mexay coboii U pacnonoXeHbl B OOHOM
NA0CKOCTN, NEPBLI U3 HUX 1 BbIMOSIHEH B
dopme paBHOOEAPEHHOro TpeyrosbHUKa
C ocHoBaHueM 4 gnnHoi 0,4 HY 1 6OKOBbI-
MU cTopoHamu 5 anunHoii no 0,3 Hu. Opy-
rovi netnesow Bmbpartop 2 ¢ obLiern anm-
HOIA neTnu A, — B BUAE LWnend-smobparto-
pa Muctonbkopca 13 AByx NapanfiesnbHbiX
JNINHEHbIX NPOBOAHNKOB 6 1 7. OauH 13
MPOBOOHUKOB 6 B HEM — Hepaspes3HoW,
APYyron 7 — pa3pe3Hon B CpeaHen 4yactn ¢
pa3MeLLEHNEM B HEW TOYEK NMnTaHma a n b,
B KOTOPbIX TPEYrobHbI Bubpatop 1 m

gonn

L

6.0(dBi) = 0dB
Puc. 5

HUA 13 K To4kam a n b yepes oByxXNPoOBOA-
Hyl0 9 aKkcnoHeHumanbHyl nmHuio 8. C
Y4ETOM TOro, 4to obLias anvMHa NpPoBOA-
HukoB 9, 11 1 12 Takxe AokHa ObiTb
paBHa A, MOXHO OMPEefenvUTb OJINHY
LBYXMPOBOAHOW 9KCMOHEHUMANbHON Nn-
HUM 8 — (A — Agd)/2.

Pe3ynbTatel KOMMLIOTEPHOrO MOAENN-
poBaHus aHTeHHbI B nporpamme MMANA-
GAL npepctaBneHbl Ha puc. 2—puc. 4.
padukm Ha puc. 2 noaTBEPXAAOT Napa-
MeTpbl WnpokononocHon TMA ¢ coxpaHe-
HWEM HU3KOro KoadopuumeHTa CTOAUNX
BofH (KCB). BblpaBHMBaHME B LUMPOKOM
paboyeM guanas3oHe 4acToOT KO3pPuuM-
€eHTa ycuneHma n KoapdunumeHTa 3awmT-
HOro OEencTBusa NoaTeepxXaalT rpadukum
Ha puc. 3, a OAHOCTOPOHHOCTb Hanpas-
JNIEHHOCTU N n3mMeHeHne GopM anarpamm
HanpaBfIEHHOCTEN aHTEHHbl B AMana3oHe
460...800 Ml'y, noaTBepxaaloT rpadukm
Ha puc. 4.

Kpome Toro, ans BbipaBHMBaHUSA KO3Gh-
duumeHTa ycuneHusi, ¢ yBean4yeHnemM ero
B BbICOKOYACTOTHOM 4acTu AuanasoHa
paboymx 4acToT, K To4KamM nuTaHms a n b
MOXET OblTb LOMOMHUTENBHO NOAKIIIOYEHA
BTOpas AByxnpoBogHas 15 3KCNOHeHun-
anbHas nvHua 14, coeguHsilowas pacno-
JIOXEHHbIA CUMMETPUYHO OTHOCUTESTbHO
obuleli ocu netneson Bubpatop 16. OH
nmeet dopmMy paBHOOEApPEHHOro Tpe-
yrofabHMKa C OCHOBaHuem 17 AnuvHon
0,4\, v 6oKOBbIMU CTOPOHaMu 18 gnnHon
no 0,3X\,, (Nomo6HbI BubpaTopy 1) C
nepekpeLwmnsaHnemMm OOKOBbIX CTOPOH 18
paBHOOGEAPEHHOrO TPEYrosbHOro BUbpa-

6

wnend-smbpartop 2 CoeauHEHbl Mexay
coboli ¢ nepekpelumBaHmemM 60KOBbIX CTO-
POH 5 paBHOGELPEHHOr0 TPEYrofibHOro
Bubpatopa 1. OTAanuuTeNbHBIM SABNSETCA
BKJIIOYEHME [OMNOJIHUTENBHOrO MEeT/IEBOro
Bubpartopa 10 (nogobHbIV BUbGpaTopy 1) B
dopme paBHOOEAPEHHOro TpeyrojbHUKa
c ocHoBaHuem 11 u gnuHoii 0,4A,, n 60Ko-
BbIMM CTOpOHamu 12 anuHon no 0,3A,..
BokoBble CTOpPOHbI 12 Takxke nepekpeLm-
BalOTCS, OHM MOAK/OYEHbI B y3/e nuTa-

Topa 16 (puc. 5). MNpunyémMm OBYXNPOBOA-
Hble 3KCMOHeHUMasnbHble NMHUN 8 U 14 1
nofobHble nepBoMy 1 TpeyrosibHble BUO-
patopbl 10 1 16, BbINOIHEHHbLIE N3 NPOBO-
JIOYHBbIX MPOBOAHWKOB, PACMONIOXEHbI B
oaHown nnockoctn 19 n 20 COOTBETCTBEH-
HO Mo, yrnamu o, 1 6 K obLer ocn 3, KoTo-
pble MOoKa3aHbl BUAE PUC. 6 NMyHKTUPOM,
06pasyst CUMMETPUYHYIO CTPYKTYPY UAEH-
TUYHBLIX BMOPATOPOB OTHOCUTENLHO 06-
wen ocun 3.
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Puc. 6

BOAHMKA wWwnend-snbpatopa MNuctonb-
Kopca B TpybKy C KOMMyTauUMeih UEeHT-
pPanbHON XWJbl K NPOTMBOMOMIOXHOM CTO-
POHEe MNpu BbIXOOE B Pas3pes3Hoi 4acTu B
TOYKax NMUTaHWs, a 9kpaHa kabens — K
CTOPOHE npoKnagku, C eCTeCTBEHHOWN
peanusaumen 3a3emMneHns.

Ha puc. 7 npeacTtaBneH onbiTHbIA 00-
pasel, B OCHOBaHWU KOTOPOIro UCMOJb30-
BaHa MeaHas Tpybka anametpom 10 MM, a

il
U
l

il
A

I

€ 8

I

HapéxHocTb KoHCTpyKuun TIA MoxeT
6bITb NOATBEPXAEHA OOLIMM BHELLUHUM
BUOOM MO MN300PAXEHUAM KOHCTPYKLUIA
Ha puc. 1, puc. 5 n puc. 6, roe Ha yTon-
WEHHOM U3 Xene3Hoh Tpybku wnend-
Bubparope lMucronbkopca, Hanpumep, C
MOMOLLLbIO TOYEYHOW CBApPKW, 3aKperseHbl
NPOBOJIOYHbIE TPEYrOJiIbHO-MNEeTNEBbIE BU-
6paTtopbl. MpuMeHeHne xenesHon TpyoKkn
BMECTO Me[HOW CHmXaeT KO3hdUUneHT
YCUNEHUs aHTeHHbl NpuMmepHo Ha 0,25 ab.
OTNM Xe NOATBEPXOAETCHA U TEXHOOMNY-

HOCTb M3rOTOBNEHUS AHTEHHBbI,
0N peanusauumn ycTporcTea B onTumarb-
HOWM Bepcumn TpebyloTcsa BCEro Tpu TUMNo-
pas3mMepa 3aroTOBOK B BWAE BbIFHYTOro
TpybuaToro wnend-snbpatopa MNMuctonb-
KOpCa, BbIFHYTOrO MPOBOJIOYHOrO Tpe-
YrofbHOro BmbpaTopa M OBYX BbIFHYTbIX
MPOBOJIOYHbIX TPEYrOJIbHbIX BUOPATOPOB C
QKCMOHEHUManbHOM nuHuen. lMoaknioye-
HMe KoakcuasibHOro kabenst NTaHus BO3-
MOXHO BBOAOM B TOYKE HyNeBOro no-
TeHumana B LEHTPe Hepaspe3HOoro npo-

TaK Kak

BbiICOKOBOJIbTHbIN UCTOYHUK
nUTaHus

H. CAJINMOB, r. Pesga CsepanoBckovi 0611. I

CTOYHUK nuTaHusa (MIM) BbINOAHEH NO

TPaAULMOHHOM CXeMe U COLEPXUT
TpaHchopMaTop, BbINPAMUTENb, KOHAEH-
caTopbl GunbTpa, PEryanpyroLLmin TpaH3n-
CTOp M ynpasnswowmin ysen. BeixogHoe
HaMNpPsXEHME N TOK Harpy3kn (Makcrumarb-
HOE 3HayeHmne) 3aBUCAT OT MPUMEHEHHOIO
TpaHchopmaTopa. M3HavanbHO UCTOYHUK
nutaHua paspabartbiBanca kak nabopa-
TOPHbIN, NO3TOMY PErYNNPYIOLNIA TPAH3U-
CTOpP OCHaWeéEH HebOoNbLNUM Tenao0TBO-
OOM, 1 OTBOJ, Tenna B OCHOBHOM BO3J10-
X€EH Ha BeHTUNaTop. B cTtatbe paccmatpu-

BaeTcs 60nee NPoOCTON BapMaHT NCTOYHU-
Ka NUTaHUSA ¢ GUKCUPOBAHHBIM BbIXOAHLIM
HanpsXeHWeM, MPUroAHbIA AN NUTaHUS
Pa3NNYHbIX KOHCTPYKLMIA, K MTPUMEPY JlaM-
MOBbIX YCUNTENEN.

Cxema UM nokasaHa Ha puc. 1. lMpn
ero paspaboTke Oblna NCnonb3oBaHa cTa-
Tbsl CyxoBa H. JlabopaTopHbiii 6nok nu-
TaHus B "Pagmo”, 1980, Ne 11, c. 46—48.
WM cobpaH No cxeme KOMMEHCALMOHHOIO
cTabunuzaTtopa HanpsxeHus. Ynpasnsi-
IOWMiA y3en ctabunnsatopa BbIMNOSIHEH Ha
OY DA1 no cxeme cymmartopa. Hanpsi-

BMOpPATOPbl U3rOTOBNEHLI U3 TPYOOK Ana-
METPOM 6 MM M NPOBOJIOKM AMAaMETPOM
2 MM. JlONONMHUTENBHLIN TPEYrobHbIA
Bubpatop 10, pacnonoXeHHbIV No4, yriom
o K 06LLein ocu 1 paBHbiM 10°, NOAKOYEH
napannensHo ¢ Bubpatopom 1 Kk paspesy
(15 mMm) BubGpartopa luctonbkopca, B
KOTOPOM pacrnonoxeH ysen nutaHus 13.
Mpn pobaBneHnn K KOHCTPYKLUMW AOMON-
HUTENBHOIrO TPEeyronbHOro BnbpaTopa 16
€ero noaK/oyalT aHaNorM4yHbLIM 06pPa3oM
nop, yriom G, Takxke pasHbiM 10°. H

XeHune ¢ Bbixoga OY noctynaeTt Ha ycunu-
TeNb, BbINOJHEHHbIN Ha TpaH3ucTope VT2.
Harpyska TpaH3ucTtopa — wu3nydaroLwmin
avop ontpoHa U2 1 curHanbHbId CBETO-
anog HL1. Peanctop R5 — ToKoorpaHnyn-
BaloLWM. BbIXOAHOM TPaH3MCTOpP 3TOM On-
TOonapbl U3MEHSAET Hanps>XXeHne Ha 3aTBo-
pe perynupytouwero TpaHsuctopa VI1 u
COOTBETCTBEHHO BbIXOOHOE HarnpsaxeHue
cTabunusartopa. Ha ontpoHe U1 v TpuHUC-
Tope VS1 peanusoBaH y3en 3awuTtbl OT
npeBbIlEeHNs Toka cTabunusartopa. [pwu
NPEeBbILLEHNN YCTAHOBIEHHOIO 3HA4YeHus
TOKa Harpysku OTKpbIBAETCS TPUHUCTOP
VS1, yepes usnyyawowmin aAnon ontonapsbl
U1 npoTekaeT TOK, 1 BbIXOLHOW TpaH3uUC-
TOP ONTPOHAa 3aKpblBaeT PerynampyoLmin
TpaHaucTtop VT1.

Pe3uctopel R1, R2 o6pasyloT patumk
Toka, ceetoamopn HL2 curHanusmpyet o
cpabatbiBaHUM 3aWnThl NO TOKy. HaxaTtue
Ha kHonMKy SB1 cbpacbiBaeT 3aLLuTy, npu
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aTOM TpuHUcTOop VS1 3akpbiBaeT-
ca. OnopHoe (o6pasuoBoe) Ha-
NpsXeHNe MWHYCOBOWM MONSIPHO-
ctn dopmMmupyeTcs cTabunmnTpo-
Hom VD2. MNpu atom OY nopnep-
XUBAET HyNEeBOE HanpsXeHne Ha
ctabunutpoHe VD3, nopaepxu-
Bas TEM cambiM CTabunbHOEe
HanpsbkeHre Ha Bbixoge WM. Cam
ctabunutpoH VD3 3awwmwaer
Bxoa OY OT BbICOKOro Hanpsixe-
Husa. KoHpeHcaTtop C6 obecneum-
BaeT MNjaBHOE HapacTaHWe Ha-
NPsXeHNs Ha BbIxoae cTabunusa-
TOpa Npwv ero BKIYeHun. Pesnc-
Topbl R15—R18 3apaloT BbIXOA-
HOe HanpsXeHune ctabunusaropa,
koHaeHcatop C8 wyHTMpyeT pe-
31CTOPbI MO NEPEMEHHO COCTaB-
naoLwen, yMeHbllasa nynbcauun
Ha BbIxoae cTabunusaropa.
MpumeHeHbl pe3ucTopbl Ans
HaBecHOro MoHtaxa MJIT, C2-23.
MonsdpHble KOHOEHcaTopbl —
ECAP (K50-35), HenonsipHble —
K73-17. TpaHcdopmartop nuta-
HUS — aHOAHO-HakanbHbI TOrAN
MoLHocTeio 150 BT. Ons paboTbl OCHOB-
HOMY CTabmnnaaTopy HanpsxxeHus Tpeby-
€TCsl BCMOMOraTesibHblli MCTOYHUK NnuTa-
HUs. [BYXNONASpHbIA cTabunmaaTop Ha-
npsxeHnem =15 B cobpaH Ha MUKpocxe-
max DA2 n DA3 n obecneunBaeTt paboTy
y3na ynpasneHusi, NUTaeTcsa OT OTAESb-
Horo TpaHcdopmaropa T2. Btopoi ogHo-

NONAPHbIA CTabMNnsaTtop HanpsaxeHus
12 B cobpaH Ha mukpocxeme DA4 v nuta-
etca oT TpaHchopmaTtopa T1, ncnonbsy-
I0TCSl BE€ HakasbHble 06MOTKM Mo 6,3 B,
COE[MHEHHbIE MOCNefoBaTeNbHO. JTOT
CTabunun3aTop MCMONb3YeTCs Takke Ans
nutaHusa BeHtunsaTopa M1 (12 B, 0,14 A),
obayBatoLLero TenjooTBoA, TpaH3uMcTopa

VT1. Csetoguoabl HL1, HL3 —
3eNéHoro ceeyenHust, HL2 —
KpacHoro. BHewHwnin sug UM
nokasaH Ha puc. 2.
NcnbitaHnsa atoro UMM no-
Ka3anu, 4To OH obecneynBaeT
nuTaHWe Harpysku crabuib-
HbIM HanpsxeHnem 250 B
npn Toke go 0,43 A. Mouu-
HOCTb (OTOaBaemMas B Harpys-
Ky) ANS ANNTENbHOMO pexuma
pabotel — 107,5 BT. Crta-
OubHOE HanpsiXeHne Ha Bbl-
xone WIM obGecneunBaetcs
npuv MNpPEeBbILLEHNUN BXOAHOro
HaNPs>XXeHUs Hag, BbIXOOHbLIM
2...3 B, pasmax nynbcaumii Ha
BbIXOAE MPU HOMWHANbHOMN
Harpy3ke — He 6onee 50 mB.
Bpemsa HapacTaHus BbIXOOHO-
ro HanpsikeHuss A0 HOMW-
HanbHOro 3Ha4veHms — 0,5 c.
CtabunbHOEe HanpsixeHue Ha
BbIxoAe obecrneuymBaeTcs npu
M3MEHEHUM TOKA Harpysku ot
0100 0,5 A. lNMopor cpabaTbiBa-
HUS 3aLUNTbI NO NPEBLILLEHUIO
Toka — okono 0,6 A. lMpn npoBepke co-
©paHHOM KOHCTPYKLUUW MOL HanpsiXXeHnem
HACTOSATENbHO PEKOMeHAylo cobnioaaTb
npaBuna 6e3onacHocTn. HecmoTpsa Ha
rasibBaHMYECKYI0 PasBsA3Ky OT MUTAIOLLEN
CeTU, Ha SNeMeHTax yCTPONCTBA NPUCYTCT-
BYET BbICOKOE HanpshkeHue. Bknovyaem UM
B C€Tb, MPOM3BOAMM HEOOXOOVMBIE U3ME-

BUHVLAU MINHKOLOU

nJ-oIpeI@}nNsuod :19ooduog
ni-oipes@|iew :uarerd wandy

1202 "9 5N ouivd



3BYKOTEXHUKA

Mpuém crateii: mail@radio.ru
Bonpocsbi: consult@radio.ru

PAZIUO Ne 6, 2021

peHus, BbIKIoHaeM 1 0683aTenbHO paspsi-
XaeM KOHAEeHcaTopbl pUnbLTPa Ha BXOAE U
BbIXOAe cTabunmaaropa pes3vcTopoM CO-
npotusneHnem 1 KOM 1 MOLHOCTbLIO 1—
2 BT. lNpoBepsioT Hann4yne HanpsixkxeHus Ha
anemeHTax BIN npubopom, 1 Tonbko nocne
3TOr0 BHOCHAT HEOOXOAMMbIE U3MEHEHUS,
HanpuMep, 3aMeHss Pe3NCTOPbI.
BbixogHOE HanpsxeHue UCTOYHUKA
NUTaHWs yCTaHaBAMBAOT NOAOOPKON pe-
3uctopos R16—R18, yBenunyeHue cym-
MapHOro ConpoTMBAEHNS BEOET K MOBbI-
LUIEHMIO BbLIXOOHOrO HanpsXeHus, U Ha-
oboporT. Mopor cpabaTbiBaHUSA 3aLLUTLI MO
NPEBLILLEHVNIO TOKa YCTaHaBNMBaeTCH
noabopKon Pe3ancTopoB aatymka Toka R1
1n R2 n (unu) nogbopkoi pe3uctopa R3.
YBenuyeHne conpoTUBAEHUS PE3NCTOPOB
R1, R3 ymeHbluaeT nopor cpabaTbiBaHUs
3aWnTLl. YBENNYEHNE COMNPOTUBNIEHUS
pesucTtopa R3 nogHumaeTt nopor cpaba-
ThiBaHUS! 3awwimThl. B kavecTBe Harpysku
MCTOYHMKA MUTAHWUS MPU NPOBEPKE CO-
6paHHOM KOHCTPYKLMM yOOOHO NCNONb30-
BaTb CETEBbIE JIAMIMbl HAKAIMBAHUS MOLLL-
HocTbio 10, 15, 60 1 95 (100) BT. Hanpsa-
xeHne 0o 250...260 B oHM BbiAEPKMBAIOT.
Mpu 6onee BbICOKOM HANPSKEHUM HA Bbl-
xope UMM namnbl COeanHAT nocnenosa-
TeNnbHO—MNapanenbHo.

Mepkynos A. T'.,
LWkapux 1O. M.,
PomaHos C. E.,
XapnamoBB. A.,
Hazapos 0. B.

UndposBbie
KaHanbl BbICOKO-
4aCTOTHOW CBS-
3n. — M.: Topg-
yasa nuHmna — Te-
nekom, 2019. —
240 c.: vn.

ISBN 978-5-
9912-0824-6

PaccMoTpeHbl BONpoChl opraHun3a-
UM uMdpPOBbLIX KaHAN0B BbICOKOYACTOT-
HOI CBS3M NO NIMHUAM 3neKkTponepeaa-
yn 35...750 kB. lMpepncrtaBneHbl cBene-
HUSA O TEXHONOMMNAX N CTPYKTYpe umdpo-
BOro 060pynoBaHUS BbICOKOYACTOTHOW
(BY) cBsizu. O6eyxpaoTcss 0cobeHHOoC-
™M paboTbl UMPPOBLIX BbICOKOYACTOT-
HbIX (LUBY) kaHanoB c y4éTOoM pasnuuy-
HbIX 0cobeHHocTel BY TpakToB 1 anHa-
MWNYECKOro N3MEHEHUS UX NapamMeTpOoB.
MpuBeneHsbl faHHble U pekoMeHaaumn
Nno NPOEKTUPOBAHUIO LMNDPOBLIX KaHa-
noB u ceten BY-ceasu. UspaHne nogro-
TOBIEHO NPV MHPOPMALMOHHON NOA-
nepxke Poccuinckoro HaumoHanbHOro
Komuteta CUMPI (PHK CUTP3).

[na Hay4YHbIX PaBOTHUKOB 1 crieuma-
JINCTOB MPOEKTHbIX U 3KCMNyaTUPYOLNX
opraHmsauuii, 3aHUMaKLWNXCA NPaKTnu-
YyeckMMKW BOMpOCaMu opraHuMaauum u
aKcnayaTauum ceTen CBA3n C NpuMeHe-
Huem LIBY-kananos. KHura 6yaet no-
nes3Ha npenogasartensaM, acnupaHTam u
CTYOEHTaM BY30B CBA3U U 3N1EKTPOIHEP-
reTuKku.

Koppekuus napameTpoB
ANeKTPOAUHAMUYECKUX
ronoBoOK

J1. KOCTBIPKO, r. YepHuroB, YkpanHa

peobpasoBaHue  3NEKTPUYECKOro

CUrHasia B 3BYK 3JieKTpoanHamumye-
CKOW ronoekon rpomkorosoputens (I'T)
npoucxoamT Gnarogaps nepemeLLeHnio
KaTyLwKn ¢ TOKOM B MarHMTHOM noJie no-
CTOSHHOIr0 MarHuTa C nocnenyLwmnm npe-
0bpas3oBaHMEM MexaHU4YeCckmx konebaHwni
B KOonebaHua OKpyXaloLllero Bo3ayxa C
nomowbio auddysopa [1, c. 7, 8]. Noa-
BUXHasi cuctema npeobpasoBatens co-
AEPXUT 3BYKOBYIO KaTyliky, audaoysop,
noaBec, UeHTpupylowylo wanby. Ha

LleHTpupyiowasa wanba BMecTe C
nogBecoM [LOENCTBYIOT Kak MexaHu3m,
KOTOPbIA MNbITAETCA BEPHYTb KaTylUKy B
NnoNOXeHne yCTOMYMBOro paBHOBECUS
nocne CMeleHna eé nop fencrevem
Toka [2].

KonebaHua COCTaBASIOWMX MOLABUX-
HOW CUCTEMbl — HENMHENHble. HenuHen-
HbIMU SBNSIOTCA U 31eKTpOMexaHnye-
ckue npeobpasoBaHUa kKonebaHu Ka-
TYLWIKM B MArHUTHOM none. B kaxaoi KoH-
KPeTHOU KOHCTpykumu T nopbupatoT
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KaTyLLKy C TOKOM B MarHUTHOM MNoJsie Aen-
CTBYET cuna, nponopumoHasbHas Toky, B
pesynsTate 4ero kKaTyllka CMeLlaeTcs Ha
onpenenéHHoe paccTosiHMe OT MoJioXe-
HUS YCTOMYMBOrO PaBHOBECKS.

napamMeTpbl Tak, 4TO6bl MUHUMU3UPO-
BaTb aMMANTyObl BTOPbLIX U TPETbUX rap-
MOHUK N INHEapPU30BaTb XapakTep name-
HEHUS aMnnnTyn NepBbiX rapMoHuK [1,
c. 126].
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OpHa u3 npuynH 6Gpaka npu cbopke
noaBMXHOM cuctemsl I'T — cavwkom rmy-
6okaa unu, HaobOPOT, CULLKOM Menkas
rnocagka KaTyLlKu, YTO CHUXaeT YPOBEHb
3BYKOBOro [aBfieHUS W YyBenunyusaeTt

200 300 F. My

HENHenHble uckaxeHus [1, c. 222].
Janeko He Bceraa nosiokeHne ycTomn4mBo-
ro paBHOBeECUSA KaTyLlKM COOTBETCTBYET
pacyétam, M KayecTBO Npeobpal3oBaHus
He JOCTUraeT BO3MOXHOIO YPOBHSI.

B 6GonbwnHcTBE npeobpasosaTeneit
KaTyLKy ABUraloT Aullb NPOTUB BO3BpaA-
LAKOLWMX CUN LEeHTpUpYyloLWwen wakibbl n
NoABECA U HEe KOHTPOJIMPYIOT MONOXEHNEe
KaTYLIKM UM HEe NbITAlOTCA TOYHO €€ pac-
NoNoXuTb. HEKOTopble KOHCTPYKLUMK Npe-
obpasoBaTtefiel UMeT Takyld BO3MOX-
HOCTb (KaK MpaBunio, 3TO CEPBOMEXAHU3-
Mbl); OHW B OCHOBHOM MCMOJb3YIOTCSH
TOJIbKO B HN3KOYACTOTHbIX FPOMKOrOBOPU-
Tensx, ocobeHHO B cabBydepax, uU3-3a
CUIbHO YBENIMYEHHbIX OTKIOHEHWU And-
dYy30p0oB, HEOOXOANMbBIX HA TEX YaCcTOTax,
Ha KOTOpbIX pasmep anddysopa 3Ha4n-
TEeSIbHO MEHbLUE OJIHbI BOJIHbI HEKOTOPbIX
BOCNPOM3BOAMMbIX 3BYKOB (Hmxe 100 Iy
WM 0KONo TOro) [2].

HekoTopble akTuBHble cabBydepsbl
MCMOMb3yIOT CEPBOMEXAHN3M 0OpaTHOW
CBSA3M, KOTOPbIM MoanduumpyeT curHan,
noctynalowuin kK katywke [3]. CurHan
obpaTHOM CBA3WM MNOAyvyalT, CpaBHUBAs
BXOOHOW CUrHan OO YyCUNUTENsi C CUrHa-
NIOM OT pakTnyeckoro asmxeHns auodaoy-
30pa. O6bIYHO B KAYECTBE UCTOYHMKA CUr-
Hana o6paTHOW CBA3M UCNOJL3YIOT
HECKOJIbKO BUTKOB KaTyLUKWN, NMPUKPENIEH-
HOM K anddy3opy.

CwmeLlleHne LeHTpupyoLLen warbbl oT
ONTUMANIbHOIO MOJIOXEHUS YCTOMYMBOIO
paBHOBecUA ("npoBucaHne”) MOXeT npu-
BOOUTb K AOMONHUTESNIbHLIM UCKaXEHUSIM.
9710 TpebyeT COOTBETCTBYIOLLEN KOPPEK-
TUPOBKM NMpu cbopke MOABMXHOW cucTte-
Mbl, HANPUMEP, HEKOTOPOro cABura ninoc-
KOCTU npuknenkn noaseca [4]. OpHako
3TU Mepbl HE TFAPAHTUPYIOT OOCTUXEHUS
>KeNaeMoro noJsIoXeH1s yCTONYMBOroO paB-
HoBecusa. Kpome TOro, cCco BpEMEHEM
CBOWCTBa 3/IEMEHTOB nNpeobpasoBaTens
MOFYT WU3MEHWUTbCS, HanNpuMmep, LEHTpU-
pyloLLas waba cHoBa "npoBucHeT". U no-
BTOPHasi KOPPEKTMPOBKA MOIOXEHUS YC-
TOWNYMBOro PaBHOBECHKSI BHE PAMOK NPOn3-
BOACTBA, B YCJI0BMAX OObIMHOW aKCMyaTa-
LMW, BCTpeYaeT OnpefenéHHble TPyaHO-
cTu.

Mexay TemM KOppekTMpoBaTb MOMoXe-
HVYEe YCTOM4YMBOro PaBHOBECUS 3BYKOBOW
KaTyLWK/X B MAarHUTHOM 3a30pe BO3MOXHO
6e3 BMeLLaTeNbCTBA B KOHCTpyKumio [T
[ns aToro Bo Bpems paboTsl I'T goctaTou-
HO NOAaTh B KATYLLKY MOCTOSIHHbIM TOK OM-
PeneNEHHOro 3HaYeHNS N HanpaBieHns.

BoamoxHOCTK aToro cnocoba AeMOH-
CTpUpyeT NpuMep yMeHbLUeHns Koabdu-
LMeHTa rapMoHUYecknx nckaxernmnn (Kr)
rPOMKOroBOpuTENIEN  CTepeonapbl B
06nacTy 4acToTbl OCHOBHOIO pPEe30HaHCca.
KoppekTtuposanack senniuHa KI'M gna '
3ra-45 B akyctuyeckom odopMaeHuun
"3aKkpbITbii AWmWK”. YacTtoTHaa 3aBucu-
mocTb KI'M ogHo n3 I'T go koppekuumn
npuseneHa Ha puc. 1. Kak okasanocs,
YPOBEHb NCKAXEHWNIN CYLLLECTBEHHO CHMXa-
€TCs NpuY nNogaye B 3BYKOBYIO KATYLLIKY BMe-
CTe C TeCTOBbIM CUIHa/OM MOCTOSIHHOIO
Toka —-0,25 A. 3Hak "-" 03HauaeT, 4TO
MONAPHOCTL  TOKa  MPOTMBOMOJIOXHA
MONSIPHOCTU, 0O03HAYEHHOW Y KOHTAKTOB
[T, — nog oencTemem 3Toro Toka 3BykoBast
KaTyLuKa BTArMBAETCS B MarHUTHBbIN 3a30p.
B pesynstate Takom KOppekuuun nonoxe-
HUS1 KaTyLIKX B 3230pe 4acTOTHas 3aBUCKU-
mocTb KI'M nprnobpena Bua, npuBeaEHHbIN
Ha puc. 2. VI3 cpaBHeEHUS N300paxeHnin
Ha puc. 1 1 puc. 2 BUOHO, YTO YPOBEHb
rapMOHUK CYLLECTBEHHO CHu3uncsa. Tak,
MakcumansHoe 3HadeHne KM cHmaunoch
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c 27,2 % (HayacTtoTe 54 'y) no 12,8 % (Ha
yactoTe 36 'y). HuxHasa rpaHnua K'Y no
YPOBHIO 5 % ymeHbLunnacek co 121 Ny go
59 I'y. Ha wactote 60 Ny, KIF'M ymeHbLunncsa
c 22,4 % pno 4,92 %, 1. e. B 4,55 paza. Mpn
3TOM MOLLHOCTb, paccemBaemas B [T, BO3-
pocna Bcero Ha 0,25 BT, 4To Ha nopsgok
HUXE ero HOMMHAJIbHOM MOLLLHOCTMU.

C n3MeHEeHneM MONOXEHUss YCTONUU-
BOMO PaBHOBECMKS KaTyLUKU W3MEHsieTCs
HE TONIbKO YPOBEHb WCKaXEHW, HO U
xapakTtep A4X. Ha puc. 3 npeacrasnieHbl
AYX I'T 6e3 nogaym NOCTOSHHOIO TOKA B
3BYKOBYIO KaTyLLKy (KpacHasi kpusasi) u
npv Nofaye B KaTyLIKy NOCTOSAHHOIO TOKa
-0,25 A (3enénas kpuBasi). B atom cny-
Yyae, Kak BUAHO Ha puc. 3, AYX nsmeHun-
nacb HE3HAYUTESNIbHO: HEMHOIO CHU3U-
nacb 4actoTa OCHOBHOIMoO pe3oHaHca u
HEMHOr0 CHU3WJIOCb 3BYKOBOE AaBNiEHME
Ha YacToTax Bbllle 4YaCTOTbl OCHOBHOMO
pes3oHaHca.

Y ppyron I'T paccmaTtpuBaemon cre-
peonapbl UCKaXeHUs A0 KOPPEeKLMM oka-
3a/IMCb 3HAYUTENBbHO MeHbLLe (puc. 4). U
CHM3NTbL ypoBeHb KI'M ypanocb cpaBHU-
TENbHO HEMHOIO NMpu Nogaye B 3ByKOBYIO
KaTywky Toka —0,06 A (puc. 5).

R1*
DA1 TDA2004 I
> L
Il
€1 2200 mk x
108 BA1
Puc. 6

B pesynbrate npoBenéHHON Koppek-
unn kpmeble KI' obeunx I'M 3ameTHO cbnm-
3UNANCb, 4YTO xapakTtepHo ansa T ogHoro
TMNa Npy ONTUMANbHOM PACMOJSIOXEHUMN
3BYKOBbIX KaTyLLEK B MarHUTHOM 3a30pe.

Cxema yCTaHOBKM ANns NpoOBeAeHUs
n3MepeHurt npmeBegeHa Ha puc. 6. lMo-
CTOSIHHbIV TOK B 3BYKOBYIO KaTyLLUKy FPOM-
korosoputens BA1 nogaBsancsa nocpencrt-
BOM pe3ucTtopa R1*, BkOYEHHOrO na-
pannenbHO pasaenmMTenbHOMYy KOHAEHCa-
Topy C1 Ha BbIxoge ycunutensi, cobpaH-
HOro Ha mukpocxeme DA1 (TDA2004).
Bce akycTuyeckme namepeHus NpoBOAM-
nnck B 6nmxkHem none [5].

B paccmatpuBaemom crnocobe Kkop-
peKuMM napameTpoB 3NeKTPOAMHAMUYE-
ckux T nucnonb3yetca AONONHUTENbHbIN
MCTOYHMK MOCTOSIHHOIO TOKa, HacTpau-
BaeMblli Nofd KOHKpeTHyto T, 4To ynobHee
BCEro peann3oBaTtb B aKTUBHbIX aKyCTu-
4YeCKUX CUCTEMAX.
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CtepeodoHuveckun YM3H
Ha namnax 6C33C

A. MAHKPATBEB, r. TawkeHT, Y36eKkucraH |

HUMaHUIO YuTaTenen npeanaraeTca

onvcaHne OAHOTAKTHOrO NamMnoBOro
YM34, paboTatouiero B pexmme knacca A,
cobpaHHOro Ha MoLHbIX Tpnogax 6C33C.
OCHOBHbIM Ha3HaYeHUEeM 9TUX Jfamn
ABNSETCA MCNOJSIb30BAHME B Ka4yecTBe
PEerynumpyiowero anemMeHTa B 9NIEKTPOH-
HbiX cTabunusatopax. OgHako 3a rofbl
"peHeccaHca” NnamrnoBOM TEXHWUKU, Kak U
AN MHOMMX OpYrnx "He3BYKOBbLIX™ namnm,
HaKoMMJICS ONbIT UX HENPODUIIBHOIO NMpu-
MeHeHus B YM3Y ¢ gocTuxeHnem BnosHe
YOOBJIETBOPUTENbHbIX PE3YNbLTATOB. Bonb-
aa paccevBaemMas MOLLHOCTb aHoAa W
Manoe BHYTPEHHEE COMPOTUBNEHME Ae-
naioT npumeHeHue namn 6C33C B BbIXOA-
HbIX KackaZlax 4OCTAaTOYHO NpUBEKaTeb-
HbIM, BM10Tb 00 YM34 ¢ 6ectpaHchopma-
TOPHbIM BbIXOAOM. YCNOBHbIM HepoocTaT-
KOM MOXHO cumMTaTh GONbLLIOW TOK HaKana,
HO B COBPEMEHHbIX peanusix MnoBasibHOro
yBneyeHnsa Hi-End obwue nokazartenu
notpebnsemoin mowwHocTM 1 KN4, ycunm-
Tens yCcTon4YmBo OTOLUMM Ha TPETUIA NNaH.
BTopoe mMecTo nocne COOGCTBEHHO kadye-
CTBa 3BYyYaHUs, NOXanyn, cnenyet oTaaTb
3CTETMYECKUM MOKa3aTeNsiM 1 9proHOMm-
Ke. U kak pa3 opurnHanbHas KOHCTPYKLMS
3TOW Namnbl YaCTO OKA3bIBAETCH BECOMbIM
aprymMeHTOM B MOJb3y €€ NMpUMeEHeHus B
YM34.

OpHako 3Tta namna mMmeeT n Bonee
3HAYUTENbHbIN HEOO0CTATOK, KOTOPbIN
orpaHnyYnBaeT BblOOP CXEMHOro peLleHns
n paboyeit TOYKN. DTO — CKIOHHOCTb K

Puc. 1

NaBUHHOMY camMopasorpeBy npu ¢ukcu-
POBaHHOM, a MHOr4a 1 Npu asToMartuye-
CKOM CMeLLeHUN ¢ BOoNbLUMMN aHOLHBbIMU
TOKaMW N COMPOTUBJIEHMEM YTEYKM, YTO
obycnoeneHo 60ONbLIOK TENIOBO WHEP-
LIMOHHOCTbIO NnamMnbl. [nsa peweHnsa aTton
npo6neMbl UCNOJb3YIOTCHA CXEMbI CO Cle-
LALLM CMELLEHNEM UKW NMOCNeAoBaTe Nb-
HbIM aBTOCMeLLeHneM. Heckonbko Hanbo-
Nlee pacnpoCTPAHEHHbLIX CXEMHbIX peLle-
HUIM YM34 Ha namnax 6C33C npuBeaeHbl B
[1]. B OCHOBHOM 3TO BapuaHTbl CXEMbI C
aBTOCMelleHMeM. Ho wecTas cxema B
3TOW CTaTbe — NHTEPECHbIN BapMaHT cxe-
Mbl YnbsiHOBa [2] C MOBbIWAKOLLMM MEX-
KacKaZHbIM TPaHCHOPMATOPOM U BbIXOA-
HbIM TpaHCHOPMATOPOM B LieNn KaToaa, a
nocnefHsas cxemMa — CO CNefsawmm cMme-
LeHMEM, KOTOpPOoe GakTU4eckn peannayeT
MecTHyt0 OOC No NOCTOSAHHOMY Harnpsxe-
HMIO C MOMOLLLbIO TPAH3UCTOPHOro gudode-
peHuunanbHoro kackaga. lNocneposarens-
Hoe aBTocMelleHne [3] oTnuyaeTcsa OT
0ObIYHOrO CroCcoBOM BKJIOYEHUS pe3un-
CTOpa CMELLLEHMS MO OTHOLUEHUIO K PUNbT-
pyloLeMy KoHaeHcaTtopy 610ka nutaHus
(BIM). CyLwiecTBeHHbIN HEQOCTATOK Takoro
pelieHna — TpeboBaHMe HaNn4ns OTAE Nb-
HbIX @HOAHbLIX OOMOTOK W BbINPAMUTENEN
L5 KQKA0ro KaHana.

OcobeHHocTbio namnbl 6C33C Takxe
ABNSETCA MOHOTOHHOE YNIOTHEHUE aHOA-
HO-CeTO4HbIX BAX npu yBennyeHum Hanps-
XeHuns aHoaa. Benepcrtemne aToro Habnio-
[aeTcs BblpakXeHHas acUMMETpUst MoJy-
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Puc. 2

BOJIH BbIXOAHOIO HanpsiXXeHus npu 605b-
LLIOM MOLLIHOCTM pacCenBaHuns N npakTuye-
CKM NIOObIX 3HAYEHUAX COMPOTUBNEHUS
Harpysku. 9T0 AOBOJILHO XapakTEpPHO A4S
MHOrMx "He3BYKOBbIX" namn. Noatomy Ha
aTane NpPoeKTUpOBaHUSA cneayeTt onpene-
NUTbCS, 4ero Mbl XOTUM [o6UTLCHA OT
namnbl: MakCUMasibHOM MOLLHOCTM U
MUHUMAsbHbIX HENIMHENHbIX WUCKaXEHU.
OT aT0Oro 3aBUcUT BbIOOP paboyelt TOUKN.
Ana pelweHns BTOPOW 3apayn cnepyet
MCNOSb30BaTh NMpaBbl Yy4acTOK CEMENCT-
Ba BAX C BbICOKMMW 3HAYEHUAMW Hanps-
XXEHUN aHOO4—KaToA 1 cMeLlleHus. B aTom
YM3Y BbiOpaH MMEHHO TaKkol pPexum.

PacnpocCcTpaHEHHbIM SBNEHMEM Cpeaun
MHOIrMX ayanodunos, gaxe paanonodun-
Tenen co CTaxem, ABNSETCH CTPEMIEHNE
"BbkKaTb" M3 nammnbl MakCUMasnbHO BO3-
MOXHYIO MOLHOCTb, B TOM 4yucne ¢ nepe-
X0AOM B 3KCTpemasibHble obnactu, roe
0EeNCTBUTENbHO MOXeT HabnogaTbes
HEKOTOPOE NOBbILWEHME NnHenHocTn BAX.
Mpn 3TOM 4YacTo NMPUBOOUTCH aPryMeHT,
KOTOPbIA HA CaMOM Aefne apryMeHToOM He
ABNSIETCS, — 3a4eM Torga WUCnosib3oBaTb
Takyto namny? He ctouT 3abbiBaTb O TOM,
YTO flamna MCcnonb3yeTcsa He Mo NPSIMOMY
Ha3HaYeHUIo, N Aaxe B PEKOMEHO0BaHHbIX
pexmnmax BbIXOAHAs MOLLHOCTb OCTaétcsa

dBr

-30.0

-36.0

BMOJIHE AOCTOMHON. Kpome Toro, cnenyet
Y4YUTbIBaATb, YTO NlaMMbl B COBPEMEHHbIX
peanusx BoobLLe ABASIOTCA AOCTATOYHO
nopornmM "yaoBonbcTBMEM” K obnapatoT
OrpaHMyYeHHbIM pecypcom gaxe 6e3 npo-
BeAEHNS 9KCNEePUMEHTOB Ha, HAMW.

B aTom YM34 ansa xéctkon ctabunusa-
U1 ToKa aHoaa 1 GopPMUPOBAHNSA HaMNPs-
XXEHUS CMELLEHUs NCMONb3YeTCHa reHepa-
TOp TOka B katogHon uenu. MNpu aTOoM
Takke obecrneymBaeTcss NPocToTa M3Mme-
HEeHUs NONoXeHNs paboyeit TOUKM aHano-
TMYHO CXeme C PUKCUPOBAHHLIM CMeLLe-
HueM. B uenom, ocobeHHoCcTAMU npepna-
raemoro YM34 aBnsioTcs:

— OAHOTaKTHbIA BbIXOOHOW Kackag B
pexume knacca A (SE);

— NpOCTOTa 1 OCTYNHOCTb A9 NOBTO-
peHus;

— KOPOTKMA 3BYKOBOW TPakT (BCero
[Ba Kackaza ycuneHus — opamBep 1 0ko-
HEYHbIV Kackag);

— BecTpaHchopMaToOpHOE NUTaHne oT
ceTu nepemeHHoro Toka 230 B;

— orpaHuyeHne noTpebnsemMoro Toka
B MOMEHT NoAayn HanpsXXeHns NnMTaHns;

— NNaBHOE YBEJMYEHNE aHOLHOro
HanpsXXeHusa Npu BkyYeHnn YM3Y;

— MPUMEHEHME TUMOBbLIX TpaHchop-
matopoB TH-46 B kayecTBe 3BYKOBbIX AJ151
HOMMHaIbHOIO COMPOTUBNEHNS Harpysku
4 Owm;

— OTCYTCTBME MECTHbIX 1 06weii OOC
Mo HaNPsSXXeHUo;

— MNCMONb30BaHWE reHepaTopa Toka B
LLenu KaToaa Namnbl BbIXOAHOIO Kackaaa;

— MNCMONb30BaHNE AMHAMUYECKON Ha-
rpyskv B ApanBepe;

— "ropsyasa” MexaHum4eckas KoMmyTa-
una Oons onepaTtuBHOro BbiGopa Tuna
namnel gparieepa.

PaccmoTpum 3T ocobeHHocTu 6onee
nogpobHo. B uenom, aBTOop nocneposa-
TEeNbHO NpPUOEPXMUBAETCA KOHUEenuun
nonynspusaumm namMnoBon 3BYKOTEXHUKN,
oTxoga OT npuHuuna eé "anuTHOMN™ npu-
HaAJ1IEXHOCTU 1 psifa LIabnoHOB, HEYCTaH-
HO reHepupyeMbIX NCeBAO0-ayanodunamMun.
911 wabnoHbl cnocobCTBYIOT CO34aHUIO
opeosnia HeJoCAraemMocTu, NoJlyMUCTUYe-
CKOUi 3aBeCbl, YTO OTTAJIKMBAET Aaxe Nnoa-
roTOBJIEHHbIX paanonioduTenein. B Hawem
KOHKPETHOM ciy4ae BblOop pexuma pabdo-
Tbl namMnbl B NpaBoW, Gonee NUHENRHOM
obnactn BAX npepocTaBnsieT BO3MOX-
HOCTb OTKasaTbCs OT TpaHcdopmaTopa
aHOOHOr0 NMUTaHus, NMO3BOJNISIET YNYYLIUTb
MaccorabapuTHble NokasaTenm yCTPOWCT-
Ba U YMEHbLUUTb MaTepuasibHble U Bpe-
MEHHbIE 3aTpaTbl HA €ro MU3roToBNEHME.
[MprMeHeHne TUNoBbIX TPaHCHOPMATOPOB
B Ka4yeCcTBe BbIXOAHbIX, KOHEYHO, OTpuLA-
TEeNbHO CKa3blBaeTCAa Ha Mnosoce BOC-
Nnpon3BoANMbIX YacToT. OaHaKo npaBusib-
HbI NOABOpP NX TMNa NO3BONSET MUHUMUN-
31MpoBaTb NOTEPU, a NOBCEMECTHOE pac-
npocTpaHeHne UMAPPOBbLIX MCTOYHMKOB
3Byka C WMHTErpupoBaHHbIMK 3KBanamnse-
pamMu — MOSIHOCTbIO KOMMEHCUPOBATb UX.
Boobuie, MMEeHHO BOMPOC C MOUCKOM,
npuobpeTeHnemM n, 0co6eHHO, N3roToBse-
HUeM TpaHCchHOopPMaTOPOB 0OLIYHO ABNAET-
CA pellallM He B MOMb3y 1aMmnoBbIX
YM3H4.

Mpwn 6ecTtpaHchHoOpMaToOpPHOM NMUTAHUN
cyLLecTByeT He06X0AUMOCTb B OrpaHuye-
HUW TOKa 3apsKn KOHAEHCATOPOB BbINPS-
mutend. na aToro CnyXuT MOLUHbIA pe-
31CTOpP, NOCNenoBaTENbHO BKIOYEHHBIN B
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Puc. 4

Puc.5

Lenb NMMTaHUs N KOMMYTUPYEMBINA KOHTaK-
Tamu pene yCTpOMCTBa KOHTPONA Hanps-
XeHus. Bnarogapsa aToMy Takxe Npoucxo-
OVUT nNnaBHOE HapacTaHWe aHOOHOro Ha-
NPsXeHns.

BkntoyeHne AnHamMunyeckom Harpyskun B
aHOOHYI0 uenb apanBepa obecrnedmBaeT
MakcuMasbHble KO3IDPUUNEHT yCuneHus,
JIMHENHOCTb XapakTepucTuk 1 addeKTmB-
HOe cornacoBaHve C BbIXOOHbIM Kacka-
nom, Onarogapss 4emMy pacLumpsieTcs
BbIOOP TMNa namnbl 4as apansepa, BNioTb
00 3HameHuTomn 6MN9C.

Onumsa "ropsyen” komMmyTauum Aans
BblOOpa namnbl Aparisepa 6yaeT nonesHa
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AN caywaTenen, CUYMTalowWmx, 4To pas-
JNINYHbIE TUNbI N1amn "3By4aTt” B COOTBETCT-
BYIOLLMX TOJNIbKO UM MY3blKaslbHbIX CTUNSAX.
ABTOp MCNONb3yeT 3Ty ONuUMIO OJ1s nepe-
KJloYeHus ¢ TetTpoaoB 63511, obecneun-
BaloLWMX 0ObEKTUBHO HaUNy4LLIMe nokasa-
Tenn B TPMOAHOM pPeXnUMe, Ha COBOEHHbIN
Tpuop, 6H2M, 6H3M, 6H23M nnn nopo6-
Hbli Cc 6GaHanbHOW LENbio 3KOHOMUK
pecypca MeHee JoCTynHoro TeTpoaa. Mo-
Apo6HO BONpOC BbIOOpa Nnamn ajs kacka-
[a npeaycuneHns (oparieepa) 6ynet pac-
CMOTpPEH Janee.

MHorve pa3paboTynkmn NammnoBbIX YCU-
nuTenen, naxe ENCTBUTENBHO BbICOKOKA-

YeCTBEHHbIX, MOYEMY-TO YNOPHO n3beratoT
yKa3aHusi OOBLEKTUBHbLIX 3NEKTPUHECKUX
napamMeTpoB CBOMX "AeTul”, a 3a4acTyio U
He CUYUTaIOT MX HEOOXOOVMBbIMU, 3aMEHss
MX Ha CYObEKTUBHbIE, Takme Kak npo3pay-
HOCTb, rMyOuHa, aetanusauus v T. 4. Bne-
yaTtnseT TakXe CPaBHUTENIbHO HOBLIA W,
BUAMMO, BECOMbI apryMeHT — CTeHa 3BY-
Ka. MOXHO YNnOMSHYTb TakXe paccbinya-
Tble BY, nyxnele HY, Boinyknbie CH n paxe
ABa Buaa TennoTtbl. KoHeYHo, Ha 3ape Bpe-
MEH, MPaKTU4YECKN OOHOBPEMEHHO C BO3-
HUKHOBEHNEM ayAMOTEXHUKN BO3HMKNA W
akcmoma, 4YTO XOopoLume 3neKTpuyeckue
napamMeTpbl elWwé He ABASIOTCHA rapaHTuen
xopowlero 3ByyaHus ycunutensi. C atum
HUKTO HEe CMopUT, HO "ayanodunsl” genaioTt
M3 3TOr0 HEOXVOAHHbIN BbIBOL, — U3Me-
peHne OOBLEKTMBHbLIX MOKa3aTenein BOBCE
Heobs13aTeNnbLHO. Mexay TeM, y4nTbiBas TOT
dakT (kcTatn, nobumbin "aygnodunamn™),
4YTO NAMMOBLIN YCUNUTENb ABNSETCS 60Jb-
e NHCTPYMEHTOM, 3BEHOM AOMNOSNHUTESb-
HON 06paboTkn mnm "WNndoBKU” 3ByKa,
yKa3aHne ero OCHOBHbIX OOBLEKTUBHbIX
napamMeTpoB MO3BONSET MNPOBECTU Cpas-
HUTENbHBLIN aHann3 N Ha ero OCHOBaHUW
coenaTb BbIBOA, O Llenecoobpa3HoCcTn no-
BTOPEHUS unn fopaboTkn onpenenéHHom
KOHCTPYKUMW, a Takxe npeaBapuTesibHO
OLEHUTb BO3MOXHOCTb MCMOIb30BaHUA C
MMEILWMMNCA B PaClopsxXeHnun paguo-
nobutens Apyrux 3BEHbEB 3BYKOBOrO
TpakTa — UCTOYHUKOB 3BYKa, KOPPEKTOPOB
1, KOHEYHO, akycTuyeckmx cuctem (AC).

OCHOBHbIE
aneKkTpuyeckune xapakrepuctukm YM34

HomuHanbHas BbIXxOogHasa

MOLLHOCTb Ha 4acTtoTe

Tk, BT oo 5
HomuHanbHOe conpoTuene-

HUe Harpy3ku,OM .. .............. 4
KoadpPnumeHT HeNMHEMHbIX

nckaxeHnn (KHW) npwu

HOMWHAaNbHOW BbIXOOHOM

MOLLHOCTW Ha 4acTtoTe

1klu, %,Hebonee ............... 8
Monoca BOCNPOU3BOAUMbIX

3BYKOBbLIX  4acToT  npu

HOMWHAaNbHOW  BbIXOOHOM

MOLLHOCTW MO YPOBHIO:

-6n06 ............. 40 y...8 ky,
-12pb ........... 24 Tu...16 x'y,

BbixogHOE conpoTuBRAeHnE,

Om
BxopHoe

KOM
HomuHanbHOE

HanpsxeHve, B ... . ... 1
YpoBeHb wyma (poHa) B pabo-

4yeM [JumanasoHe 4acToT

(HeB3BeLLeHHbIN), b, He

6onee

BbixogHasa mowHocTb n KHU aensaiotcsa
TUNU4YHbIMM ans 6C33C B BbIOpPaAHHOM
pexume. PeanbHylo BbIXOAHYO MOLLHOCTb
YM3H knacca A (kak 1amMrnoBoro B Cxeme C
OK, Ttak u TpaHauctopHoro ¢ O3) npwu
yoosnetsoputensHom KHN n otcytctBmn
OO0OC B nepBOM NPUBIMXEHUM MOXHO OLEe-
HUTb Ha ypoBHe 15...25 % oT pacceuBae-
MOW MOLLHOCTU B PEXMME MOKOS B 3aBU-
CMMOCTU OT COMPOTUBNIEHUS HArpy3Ku
(M3BECTHO, YTO TEOPETUYECKUA MaKCUu-
ManbHbid KN4 — 50 %). B atom YM34
3Ha4YeHMe 3TOM MOLLHOCTU COCTaBAseT



Puc. 6
okono 30 BT npu makcumanbHO AOMNYyCTU-
MOl MOLWLHOCTU Ha aHoae 60 BT. 3asasnsa-
€Mble 3HA4YeHUs BbIXOAHOM MOLLHOCTMH,
3HAYUTENIbHO OT/IMYAOLINECSH OT OLLEHOY-
HOW, NMpW 3afaHHbIX YCNOBUAX U, TeM 60-
nee, NpeBbILLAOLLINX TEOPETUYECKYIO, MO-
ryT CBUOETENbCTBOBATL O BbIXOAe 3a npe-
nenbl  PeKkoOMEeHAOBaHHbIX  PEeXWUMOB,
HEKOPPEKTHbIX MPOBEAEHUN U3MEepPEeHU
NN TPAKTOBKE MX pe3ynbtaToB. Mckntoye-
HWEe COCTaBfSeT YCUNUTENb MO CXeme
YnbsiHOBa M3-3a BKJIIOYEHUS HArpy3kn B
uenb KaToda W, crneaoBaTesibHO, HaNn4ms
mecTHor OOC.

HekoTopoe cyxeHne noaocbl BOC-
NPON3BOANMBIX HAaCTOT 0OYCNOBIEHO NMpPU-
MEHEHMEM TUMOBLIX TpaHcHOpPMaToOpPOB
TH-46 B Ka4yecTBe BbIXOAHbIX 3BYKOBbIX, U

oo
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Takxke saBnseTcs TunuyHbiM. Kak 6bls1o
OTMEYEHO, 3TO MOXET ObITb MPOCTO CKOM-
MEHCMPOBAHO C TMOMOLLbIO BHELUHEro
aKkBanansepa. ABTOp HE ABNFETCA CTOPOH-
HUKOM BBefeHus obwen OOC 6e3
HEobX0AMMOCTMU.

PaccmoTpum Tenepb BOMpoc BbibGopa
namn gnsa gpanvBepHoro kackapa. Kpurte-
PYM OLLEHKU MX MPUFOLHOCTY CeaytoLLme:

— Tpuo4 WM TPUOOHOE BKJIOYEHME
TeTpona/nNeHToga C AUHAMWUYECKOW Ha-
rpy3Kou B Lenun aHoaa;

— MUHUManbHbIn KHA npu BbIXOAHOM
HanpsXxeHun He MeHee 35 B (pa3max
=50 B) n HanpsixxeHun nutaHunsa +270 B;

— KO3 DOULMEHT yCUNEHUS — He Me-
Hee 35.

lMepBbIi KPUTEPUIN MOXHO CHUTaTb

CMOPHbLIM WAN NIMYHBIM NPEeAnoyYTeHNEM
aBTOpPa, HO OH HE MPOTMBOPEYUT, a CKopee,
COOTBETCTBYET MPUHLMNAM MOCTPOEHUS
YM3H4 kateropumn Hi-End. Yka3saHHbIn pas-
Max BbIXOAHOr0 HanpsxeHus obecneymsa-
eT Tpebyemylo HOMMHANIbHYIO MOLLUHOCTb
Ha BbIxoge YM3Y4. BenuunHa HanpsxxeHus
nuTaHus kackaaa obycnoeneHa 6ecTpaHc-
dOpPMaTOPHBLIM MUTAHUEM YCUIUTENsS U
NnafleHNeM HanpskeHUss Ha 3neMeHTax
ranbBaHNYECKOM Pa3BA3KN MO NMUTAHUIO.

Ha cooTBeTCTBME MEPEYUCSIEHHbIM
KpuTepmnam Oblin NPOBEPEHbI  Namnbl
HECKOJbKMX TUMNOB. N3mMepeHns NnpoBoaun-
nmcb Ha K ¢ wncnonb3oBaHMemM npo-
rpammHoro obecneuveHns Visual Analyser
[4]. Cnncok namn B nopsigke ybbiBaHUSA
CTeneHn npurogHocTu: Tetpon 635I1,
Tpuopg 6HIC (6H2MM), neHTom 6K, Tpro-
nbl 6H23M 1 6H3MM. N3amepeHns nposoam-
JINCb C aBTOCMELLEHNEM B PeXUME, COOT-
BETCTBYIOLLEM MWHUMAJIbHOMY 3HAY€HUIO
KHW pna kaxaowm KOHKPEeTHOW nammbl.
TeTpon 635 B TPUOOHOM BKJIOHEHUN
0OKa3blBaETCA BHE KOHKYPEHLMW, OEMOH-
CTPUPYET BENUKONENHbe napamMeTpbl U
60NbLUYID NEepPerpy30oyHylo CMOCOOHOCTb.
3a HuMm oxnpaemo cneayet 6HIC ¢ BbiCO-
KM KO3DDULMEHTOM YCUNEHUS.

Namna 635N — npu U, = 150 B,
I,=10mA, R=300 Om, U, =-3 B—K,=40
(3pecb n ganee U, — HanpsXeHue Ha
aHoge; I, — Tok aHoga, R, — conpoTuene-
Hue B uenu katoaa; U, — HanpsixeHne Ha
ceTke OTHOCUTENbHO KaTtoaa; K, — Koag-
DULMEHT yCUNEHUS MO HamMpsSXeHUo).
Monyuunca KHU = 0,2 % npu U, = 10 B
(puc. 1); KHN = 0,35 % npun U, = 35B
(puc. 2); KHMU = 0,4 % npn U, = 40B
(puc. 3). MNpryém TpeTbsl 1 NATas rapmMmo-

HUKW MOSBAAIOTCA B CNeKTpe npwu
Ugux = 30 B 1 KHAN = 0,3 %.

Nlamna 6H9C (6H2M) — npwm
U, = 160 B, I, = 1,5 MA, R, = 680 Om,

U, =-1B. KHN = 0,2 % npun U, = 10 B
(puc. 4); KHA = 0,33 % npun U, = 35B
(puc. 5); KHKL = 1% npu U, = 40B ¢
orpaHunyeHuem (puc. 6); K, = 100.

(MpoaomxkeHne cnenyer)

MHOropyHkKUMOHaNbHbIN
namepurtenb RLC

A. IbIMOB, r.OpeHO6ypr

TOT npmbop npefHasHayeH Ona us-

MEpPEHNSA OCHOBHbLIX NMapamMeTpoB Nu-
HEMHbIX KOMIMOHEHTOB, K KOTOPbIM OTHO-
CATCA pPe3nCTopbl, KOHAEHCaTopbl, Ka-
TYLWKN WUHOYKTUBHOCTW, APOCCENU U Opy-
rme HamMoOTO4YHble U3penua. Pesynerart us-
MepeHMs 0ToOpaxaeTcs Ha ABYXCTPOYHOM
LCD-gucnnee. 3amepsieMble KOMMOHEHTbI
MOryT ObITb Kak BbIBOAHblE, Tak U AN
NOBEpPXHOCTHOro MoHTaxa (SMD). Kpome
OCHOBHbIX MapameTpoB, COMPOTUBIEHUN,
EMKOCTEN N NHAYKTUBHOCTEN, N3MEPUTENb
rno3BOJISeT onpeaensaTb HeCKOIbKO A0MNO0-
HUTENbHBLIX NapaMeTPOoB, Takme Kak noTepu
B KOHAEHcaTopax, LOOPOTHOCTb KaTyLUeK U

HekoTopble apyrne 06w BUO, nU3aMepute-
N9 nokasaH Ha puc. 1.

Mpubop nmMeeT LWMPOKNIA AManas3oH
N3MEPEHNI ONA BCEX TUMOB JIMHEWMHbIX
KOMMOHEHTOB. [mana3oH wun3MepeHus
COMPOTUBAEHNIA — OT eaAuHuL, OM A0
15 MOwm, émMKocTeln — oT eamHUL, NMKoda-
pag o 15 M® M MHOYKTUBHOCTEN — OT
eaviHuL, MukporeHpun oo 99 My, npu ycno-
BWM, YTO aKTUBHOE COMPOTUBIEHNE N3ME-
PSEMOI KaTyLKM MHOYKTUBHOCTU He npe-
BbllwaeT 1500 Om. YToObl OXBaTUTb BECb
Ananas3oH EMKOCTEeN KOHAEHCaToOpoB, UC-
MONb3YyKTCH ABa pexumMa U3MepeHusi, oo
1 Mk® u 6onee 1 Mkd.

MpuHUMN n3MepeHns napamMeTpoB
3/1EMEHTOB OCHOBaH Ha WCMOSIb30BaHUU
reHepaTtopoB U1 WUu3MepeHun nepuopa
reHeprpyeMbIX CUrHaIOB, KOTOPLIN N3Me-
HSleTCs B 3aBMCUMOCTM OT MapamMeTpoB
n3mepsieMoro anemeHta. OOHako CuUsb-
HbIM AecTabunnavpylowmm GakTopom sB-
ngeTcsa Temneparypa, Kpome Toro, okasbl-
BalOT BNMSIHWE HEKOTOPbIE MapameTpbl
3N1eMEHTOB CaMux reHepaTopoB. MoaTomy
npUXoauTCA WCMONb30BaTb Pa4  MNpo-
rPaMMHbIX YXULLPEHUA O CHUXEHUS
BO34ENCTBUSA 3TUX HAKTOPOB Ha MPOLLECC
n3amepeHus. [ns nonyyeHnss MUHUMasb-
HOW MOrpeLUHOCTU U3MEPEHUST NCMONb3Y-
€TCS HEKOTOPOE YNCNO NMYHKTOB MEHIO AJ1si
KanmbpoBKN 06Pa3LOBbLIX 3NIEMEHTOB.

B kayecTtBe ynpaBnsiioLLLEr0 YCTPOMNCT-
Ba NPOLLECCOM U3MEPEHNSA NCMONb3yeTCs
rotosas nnara mogyns Arduino Mega
2560 (puc. 2). Boibop moayns obycnos-
NeH ynob6CTBOM MPUMMEHEHUS FTOTOBOrO
y3na ynpasneHusi, KoTOpbliA IErko aganTu-
pyeTcs C nnaTto U3MepUTENs C NOMOLLLbIO
pa3bEMOB. Vcnonb3oBaHne 3Toro Moayns
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He 00s3bIBaeT K MCMOJIb30BAHUIO CMeLm-
aNbHOro NPOrpaMmmMHoOro obecneyveHns ons
3TUX TUMNOB NaT, No3TomMy 6e3 npobnem
Oblnia UCNOIb30BaHa NPUBbLIYHASA O MEHS
cpena nporpammMmupoBaHua  Microchip
Studio (6biBLIaa Atmel Studio).

[ns Bbibopa TUNa UamMepeHust, kanno-
POBKWN 3TANIOHHBLIX NapaMeTpPoB 1 Bbibopa
DOMNONHUTENbHBIX NapameTpoB Afis OTOo-
BOpaxeHusa Ha AMCnee NCNonb3yeTcs KHO-

3NEKTPONUTAHUSA COEAMHAETCS C U3Mepu-
TenemMm kabenem C yrnoBblM Pa3bEMHbLIM
coeuHuTenem.

Cxema nsmeputens (puc. 4) ycnoBHO
pasgeneHa Ha LWeCTb OCHOBHbIX Y3J10B.
9710 BXOAHOW KomMmyTaTop, RC-usamepu-
Tenb, LC-nameputens, ESR-nameputens,
YCTPOWCTBO YyNpaBfieHUs U Mojkioyae-
Mble yCTporcTea (puc. 5). BxogHon kom-
MyTaTOp BbINOJIHEH Ha ManorabapuTHbIX U

P e

-RLC

3KOHOMMUYHbIX rep-
KOHOBbIX pene, KO-
TOopble nogknoya-
toT DIP-naHenb XS1
K COOTBETCTBYIO-
emMy reHepartopy
TekyLiero sMga us-
MepeHus. YcTpomn-
CTBO yrnpaBieHusa
ocyuwecTtBnaeT
KOMMYyTaumio pene
C MOMOLLIO TpaH-
3nctopos  VT1—

noyHoe ynpaenieHne. BbiBOoHbIE 3Meps-
€Mble 3N1EMEHTbI NOAK/OHAKTCH K 3aXKUM-
HOMY YCTPOWCTBY Ha nepegHen naHenu
npubopa, KOTopoe npeacrasBnseTr coboin
DIP-naHenb ¢ HyneBbIM ycunvem. 3Ta na-
HeJlb yoo0Ha TeM, YTO MNO3BONSAET HAAEXHO
NoAKMoYaTh A1 USMEPEHUS SNIEMEHTbI C
NoObIM LWArom BbIBOAOB. [1na namepeHuns
SMD-anemeHTOB K DIP-naHenu noaknto-
yaeTcsa pa3beM, KOTOpbI kKabenem coean-
HEH C N3MepUTENbHbLIM MUHLETOM.

[ns anekTponutaHms nameputens obin
BblOpPaH BEIHOCHOM MCTOYHMK MOCTOSIHHOIO
HanpsxxeHns Ha ocHoBe ceTeBoro AC/DC
ajantepa, KOTopbIA Obll AOMNOSIHEH ceTe-
BbIM BblKJItloHaTenem (puc. 3), 4To No3Bo-
NseT OCTaBNATb afanTep NOCTOSHHO Noa-
K/TIOYEHHBIM K ceTEBOM po3eTke. MMICTOYHMK

W VT8 uyepe3 pesuc-

TOopbl R3—R10. An-
oaHble cbopku VD1—VD4 sawmwaiot
TPaH3UCTOPbI OT BbIGPOCOB HAMPSXEHWUM
npu OTKJOYEHUM pene.

KoHnTakTel 1 1 40 DIP-naHenn XS1 nc-
NONb3YTCSA Kak CUrHasIbHble AN YyCTPOn-
CTBa ynpaBieHnsi 0 NOAK/IOYEHHOM Lyrne
ana namepeHms SMD-KOMMNOHEHTOB U He
MOIYT MUCMONb30BaThCA OJ1I U3MEPEHWIA.
dunbtpel R1C1 1 R2C2 mncnonbayoTcs
ONS CHUXEHUS MoMex MNpu U3MepeHun
anddepeHumanbHbiX HanpsXeHWn ycT-
POMCTBOM YNpaBfieHUs B HEKOTOPbIX pe-
XUMaX U3MEpPEHUs.

RC-n3mepuTtenb BbINOSIHEH Ha ABYX
HE3aBUCUMbIX reHepaTopax, COoBOpaHHbIX
Ha Mukpocxeme LM2901 (DA1), koTopas
COLEPXMUT YeTblpe KoMnaparopa B OAHOM
kopnyce. Beibop reHepaTopoB Ha OCHOBE

KomMMnapaTopa 00yCNoBNEH HU3KMM Hanps-
XeHunem aeKTponutTaHud, HaﬂéXHOCTbm
3anycka reHepaumn, NErkocTbio aganTta-
LN C YCTPONCTBOM YrpaBiieHus, a Takxe
[OCTYMHOCTbIO 3/IEMEHTHOI 6as3bl.
leHepaTop ong n3mepeHnss ConpoTmne-
JIeHUI BbINONHEH HA koMnapaTopax DA1.2,
DA1.4, rne DA1.2 — cobCTBEHHO reHepa-
TOP C NepeksyeHnemM noporosoro ypos-
HA ructepesuca pesuctopamu R17, R18,
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DA1.4 BbinonHseT ¢yHKUuMio Oydepa.
Pesunctopbl R11 1 R12 co3patoT o6paTHyto
CBAA3b nAns obecneyeHus reHepauuu.
Mi3amepsaembli pe3ncTop nogkniyaeTcs
KOHTakTaMmn pene K1, K6 BXOQHOro KOM-
MyTaTtopa napannenbHo pesuctopy R11.
Mpn 3TOM OTKOHAETCH TPaH3UCTOPHbLIN
Kto4d VT1 1 pasmblkaloTCs KOHTaKTbl pene
K5, otknioyas DIP-naHenb oT 06Lwero npo-
Boga. B naysax mexay u3mepeHnem
CONPOTUBAEHMS MPOU3BOAUTCSH U3Mepe-
HUe Ons Koppekuuu Hyna. Ona atoro
YCTPOWCTBO yNpaB/ieHNst BKJIlOYAET TPaH-
3UCTOPHBIN KoY VTS, n KoOHTakTamu pene
K4 3awmbikatloTcsa rHé3ga DIP-naHenn.
3arem nNpom3BoanUTCS U3MepeHe Nepmno-
[, NPV HYNIEBOM COMPOTUBIIEHNN, KOTOPOE
1CNoNb3yeTcsa A1 KOppekuumn peaynsrata
M3MepeHnss ConpoTueiieHus. Pe3nctopsl
R11, R12, R24 n koHaeHcaTop C4 aBnstoT-
ca  o006pasuoBbIMU, OMNpeaensiowmnmm
4aCTOTy reHepaumn, U 3Ha4YeH1sa 1Ux napa-
METPOB UCMONb3YIOTCS B pacyéTax name-
PSIEMOro CONPOTUBEHNS.

leHepaTop ANs M3MepeHuss EMKOCTU
KoHAaeHcaTopoB 1 MK®D 1 6onee BbINONHEH
Ha komnapartopax DA1.1, DA1.3 v TpaH3un-
cTopHOM Kkitode VT9. PaboTta komnaparto-
POB aHanornyHa N3MepUTENo CONpPoOTUB-
NIEHVN, NepekIloYeHne YpoBHEN rmctepe-
31Ca OCYLLECTBNAETCS C MOMOLLLbIO pe3unc-
TopoB R15, R16, a nonoxumtensHas obpar-
Has CBA3b OCYLLECTBNAETCH Yepes pe3nc-



Topbl R14, R22. N3mepsiemblin KOHAOEHCA-
TOp NoaknoyaeTcs KOHTakTamu pene K7
BXOJHOro KOMMYyTaTopa napanienbHO
KoHaeHcaTopy C3. 3apsaaka KoHoeHcaTo-
POB OCYLLECTBAAETCA HanpskeHnem 5 B
yepes pe3nctopbl R14, R22, pa3psaaka —
yepe3 pe3nctop R14 n TpaH3UCTOPHbIN
kntod VT9. Peanctopbl R14, R22 n koHOeH-
caTtop C3 ganaiTca o6pasuoBbiMU, U KX
napameTpbl UCMNONb3YKOTCS B pacyéTax
EMKOCTU N3MEPSIEMOIro KOHAEHcaTopa.

Ana 3awmTbl BXoga kKomnapatopa oT
OCTaTOYHOr0 Harnps>XeHusi n3MepsemMoro
KOHJEHCATOpa MCNOoNb3YyITCA Pe3ncTop
R13 u gmopHas cbopka VD5. Ona noa-
K/IOYEHUS BbIXOJ0B rEHEPaToOpPOB C U3Me-
PUTENBHBLIM CYETHBIM BXOOOM YCTPOMCTBA
yrnpaBfeHns UCMNOJb3YIOTCA KOMMYTATOPbI
DD1.1 n DD1.2. Bbi6Op HYXHOro reHepa-
TOopa OCYLLECTBASETCA YCTPOMCTBOM
yrnpaBfeHns Mpu COOTBETCTBYIOLLEM Bbl-
6ope Tuna n3mepeHus.

B LC-n3meputene ncnonb3lyetcs oOamH
obwmii reHepaTop Ha Kommnapartopax
DA2.1 n DA2.2. 3pecb ucnonb3yetcs
Oonee BbICOKAsA 4acToTa, CUrHan UMeET
cuHycomnpanbHyto dopmy Ha LC-koHType,
KOTOPbLI 06PAa30BaH KATYLUKOW UHOYKTUB-
HocTn L1, obpas3uoBbiM KOHAEHCATOPOM
C7 n nsmepsieMbiM KOHOEHCATOPOM, KOTO-
pbili noaknoYaeTcsa KoHTakTamu pene K10
BXOJHOro KOMMYyTaTopa napanienbHO
KaTywke nHoyktueHoctu L1. Mpu namepe-
HUN EMKOCTU TPaAH3UCTOPHbIE KJIOUM
VT10, VT11 OTKpPbITbl HanpsikeHUem C
YCTPOICTBA YNPaB/ieHUs, a KOHTaKTbl pene
K12, K13 3aMKHyTbI.

CMelleHne ypOBHA  HaMpsXeHus,
obpaszoBaHHOro pesuctopamn R26, R27
Ha HEVMHBEPTMPYIOLLLEM BXOLE KOMMaparto-
pa, OCyLlecTBASETCA PEe3NCTOPOM MoJIo-
XUTeNbHOM obpaTtHoi ceaA3m R28. 3710
HanpsXXeHVe CMeLLEeHns Yyepe3 pasnenu-
TeNbHbIM KoHaeHcaTop C10 Bo3aencTByeT
Ha LC-KOHTYp, BbI3biBasi B HEM CBOOOAHbIE
KkonebaHus. 3Tn konebaHus, B CBOIO OYe-
penp, onaTb Xe yepeld koHaeHcaTop C10
BO3AENCTBYIOT Ha BXOZ KoMMnapartopa,
KOTOPbLIV NEPEKIIOYAETCS, Bbi3blBas HE3a-
Tyxatowpe konebaHunsa B LC-koHType. Lienb
R29C13 aBTtomatuyecku nopaepxueaeT
cpefHee HanpsikeHne Ha WHBEPTUPYIO-
LeM BXOAE KOMMapatopa OTHOCUTENbHO
HanNpPsXXeHs1 Ha HEVMHBEPTUPYIOLLLEM BXO-
ne. KoHgeHcatop C12 koppektupyeTt dYX
Lienu oOpaTHOM CBA3M Ha BbICOKUX YaCToO-
Tax.

[na namepeHus notepb B KOHAEHCATO-
pax ncnonb3yeTcs MaTemMaTnyeckas 3aBu-
CUMOCTb E€MKOCTM OT 4acCTOTbl COracHo
npBeAEHHOMY BbIPAXEHUIO
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roe C — éMKOCTb KoHAeHcaTopa 6e3 y4éTta
notepb; Cg — EMKOCTb KOHAeHcaTopa C
y4éToM noTtepb; Rp — conpoTuBneHue
noTepsb.

Mocne namepeHns EMKOCTM Ha OCHOB-
HOW YacToTe YCTPOMCTBO YyNpaBfieHUs
OTKJ/lo4aeT TPaH3UCTOPHbIN knod VT11,
KOHTakTbl pene K13 pasmbikaioTcs, u
yacToTa reHepauum 3Ha4YuTeNbHO YyBe-
nnuymeaeTcq. MamepseTcs EMKOCTb KOH-
[leHcaTopa Ha 3TOW NOBbLILLEHHON YacToTe,
KOTOpasl, kak npasmnio, OyaeT MeHblue
4acToThl AN KoHAeHcaTopa 6e3 notepb.
Mcnonb3ysa BbllWenpuBeAEHHOE Bblpaxe-
HVME W YNPOCTUB €ro, nosyy4um oOLmin
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Mouemy K aBnseTcs obwmm koadpodu-
LIMEeHTOM noTepb? [MOTOMY YTO B HErO BXO-
OAT NOTEPU BCEX YHACTBYIOLLMX B NPOLLEC-
Ce N3MepeHNs KOMMOHEHTOB, NPUYEM 3TU
noTepn MMeIT HENVHENHbIN XapakTep.
Y1006b! BbIAENUTDL M3 OOLUMX NOTEPb HYX-
Hble NOTeEPU N3MEPAEMOro KOHAeHcaTopa,
npULLNOCH NPOBECTU U3MEPEHME NOTEPDL C
BO3MOXHO LLUMPOKMM OXBaTOM AmanasoHa
EMKOCTEN C UCMNOoNb30BaHNUMe nocneaosa-
TeNbHO NOAKMYEHHOIO K U3MepSeMbiM
KOHOeHcaTopaM pesucTopa conpoTusne-
Huem 1 Om. B pesynbrate 6bina noayyeHa
Tabnuua 3aBUCUMOCTEN, U3 KOTOPOW
BblBEAEHbl NONpaBoYHble KO3DDULNEHTHI
M COXpaHeHbl B NaMAaTW Mporpamm Kak
KOHCTaHThI.

JlomKeH Npu3HaTth, YTO 9 HE rapaHTu-
PYIO MOJIHYIO OOCTOBEPHOCTb U3MEepPEeHUs
noTepb OAaHHBIM CNOCOOOM Mpu NOBTOpE-
HUM 3TOM KOHCTPYKUMMU, OO NpOBEpUTb
9TO He NPeacTaBnsanoCb 4S9 MEHs BO3-
MOXHbIM, OLHAaKO 3TOT CNOcob BMOMHEe
noaxoanT AN OUEeHKU NoTepb. Hanpumep,
MOXHO BbIOpaTb N3 OOHOTUMHBLIX KOHOEH-
CaTopoB C OAMHAKOBOM EMKOCTbIO KOH-
[eHcaTop C MWHMMalbHbIMU NOTEPAMN
WM OLLEHUTb MOTEPU PA3HOTUMHLIX KOH-
LEeHCaTOpPOB C OAMHAKOBOW EMKOCThLIO.
MeToa, npoBepkn AOCTOBEPHOCTU U3Me-
peHus noTepb OYAET OCBELLEH B faNbHEN-
weMm B pasgene otnagku usmeputeng.

Mpn n3mepeHun UHAYKTUBHOCTU C
YCTPOMCTBa YynpasiieHnsa 3akpbiBaeTcs
TpaH3ncTop VT 10 n pasmblkaloTCs KOHTaK-
Tbl pene K12. M3amepsemas kartyluka WH-
OYKTUBHOCTW MNOOK/IOHAETCA KOHTakTamm
pene K11 BxogHOro kommyTaTtopa nocne-
[0BaTeNIbHO C KaTylWKOW WHAYKTUBHOCTU
L1. Mpwn HenoakNo4EHHON N3Mepsaemon
KaTywkn reHepauum He OyaeT, U 4YToObl
OBOHAPYXUTb MOAKIIOYEHHYIO KaTyLUKY
0N U3MepeHUs, BXOAHOW KOMMyTaTop
KOHTakTamn pene K2, K8 nogkntoyaeT K
DIP-nanenn pguddepeHumnanbHbiii BXOS,
M3MEPEHUS HAMPSXEHUS U KOHTaKTaMmu
pene K9 nopaknioyaeT M3MeEPUTENbHbIN
MOCTOSIHHbIV TOK 0k0N10 3 MA. Ecnu kaTyLu-
Ka VMHAYKTMBHOCTW He OyAeT NOoAK/oYeHa,
pe3ynbTatoM WU3MEPEHUS HamnpaXeHus
6ynet nepenonHeHne ALLIM.

Mpu noaknoYeHUn KaTylwKn UHOYK-
TUBHOCTU NafEeHNEe HanpsxXeHus Ha Hewn
OyneT onpenenaTbCs €€ akTUBHbIM CO-
npoTMBNIEHNEM, KOTOpOoe ByaeT namepe-
HO ONs fAanbHenwero onpeneneHuns noo-
POTHOCTU. BXOAHLIM KOMMYTaTOpPOM
OTKJIIOHAOTCA U3MEPUTENbHBIN TOK U
M3MepuTeNnb HAaNPSXeHUs 1 NoAKoYaeT-
Ccs namepsgemMast UHAYKTUBHOCTb K KaTyLu-
ke L1. TeHepaTop 3anyckaeTtcs, n nNpo-
M3BOAUTCH W3MEPEHUe nepuoga ero
KonebaHuin, Ha OCHOBE KOTOPOro ornpe-
LensaeTcsa 3Ha4YeHne n3amMepsaemMon nHayK-
TUBHOCTU. Ncnonb3ysa M3mMepeHHble 3Ha-
YEeHUS 4acTOTbl U UHOYKTUBHOCTU, onpe-
nensetca eé peakTUBHOE CONPOTUBAE-
HUE, @ COOTBETCTBEHHO U JOOPOTHOCTbL.
HanpsxeHne C 4acToTOM reHepauum
yepe3 OydepHbIn komnapatop DA2.2
noctynaer Ha kommyTtatopbel DD1.3,
DD1.4, koTOpble MOAKNYalT BbIXOA,
reHeparopa K N3MepUTEsIbHOMY CHETHO-
MYy BXOAy YCTPOMCTBA yrpaBieHus.

ns n3ameperHns ESR koHpeHcaTopoB
EMKOCTbIO OT 1 MK® 1 BbIle UCMONL3Y-
eTcs MeTop, 3apsakyM KOHAeHcaTopa cTa-
OUNbHBIM TOKOM U U3MEPEHUS UHTEpPBA-
JIOB BPEMEHW 3apPSAKM A0 OBYX YPOBHEN
HanpsxeHus. 3HadyeHme ESR onpepenseT-
CS1 CNeayioLmM BbIPAXEHVEM:

Uy x(t;-2xty)
IxX(t;—ty)

roe | —Tok 3apsakm KoHgeHcaTopa; Uy —
HanpsixeHue nepeoro yposHs (1,25 B);
U, — HanpsixeHne BTOporo yposHs (2,5 B,
HE NCNOoJb3yeTCs B pacyéTtax); ty — Bpemsa
3apsaaky KOHAeHcaTopa A0 HanpshXeHus
NepBOro ypoBHS; t, — Bpems 3apsiikv KOH-
[eHcaTopa 40 HanpsiXeHWs BTOPOro ypoB-
HS1.

Ana dopmMmupoBaHUa OBYX YPOBHEWN
HaNPsXEHN UCMONb3YIOTCA Napannenb-
HbIA CTABUNN3ATOP HAMPSKEHUS HA MUK-
pocxeme DA3 u penutenb HanpsxeHus
R37R38R39. Tok uyepes3 ctabunusaTtop
HanpsxeHna DAS3 3apgaH 6annacTHbIM
pe3uctopom R34 ot HanpsxxeHus 5 B,
dopmMupys Ha cTabunmsatope Hanpske-
Hue okono 2,5B. B Touke coenmHeHus
pe3uctopoB R37 u R39 dpopmupyercsa
HanpsxxeHune 1,25 B, B TO4ke coeguHeHns
pesuncTtopos R38, R39 — HanpsixeHne 1 B,
KOTOPOE UCMONb3YeTCH Kak KOHTPOJbHOE
npu KannbpoBKe WMCTOYHMKA OMOPHOro
HanpsXeHus YCTPOWCTBA YNpaBieHUs.
KoHpeHcaTtopbl C16, C17 — nomexono-
[aBnsiioLme.

HanpsixeHre nepeoro n BTOPOro ypoB-
HEl NOoCTynaeT Ha HeWHBepTupyloLLne
BXxoAbl komnapaTtopoB DA2.3, DA2.4, Ha ux
VHBEPTUPYIOLLME BXOAbl Yepe3 KOHTAKThI
pene K3 BxogHOro komMmyTaropa u nomMme-
xonoaasnsiowyto uens R44C19 nopaértcsa
HanpsXXeHue OT N3MEPSEMOro KOHAEHCa-
TOpa, 3apsXXaemMoro CTabuibHbIM TOKOM.
Bbixoobl KOMNApaTtoOpoOB CBSA3aHbl C YCT-
PONCTBOM ynpasneHus, dopmupysa npe-
pbiBaHUa ana ob6paboTky pe3ynbTaToB
M3MEPEHUS BPEMEHU MNPU LOCTUXEHUN
HaNpsXXeHMs Ha KOHAEeHcaTope 3a[aHHbIX
ypoBHen HanpsxeHusa. Pesnctop R45
NPUBA3bLIBAET WHBEPTUPYIOLLME BXOAbI
KOMMapaTopoB K 06LlemMy npoBoay B ApY-
X pexmMax M3MepeHus, N CyLLeCTBEH-
HOrO BAMSIHUS HA Pe3yfbTaTbl NU3MEPEHUS
ESR oH He Oka3biBaeT.

[lna KOPPEKTHbIX PE3YNLTATOB U3MEPE-
HUA ESR BaXHO MOMHOCTbIO Pa3psanTb
namepsemMbln KOHAEHCATOP OO Hynsa. Ona
3TOr0  UCNOJML3YIOTCA TPAH3UCTOPHbIE
Kntoun VT12 n VT14, KoTopble COCTaBNSIOT
NMEePBUYHYIO N BTOPUYHYIO paspsaaky. Mep-
BUYHAs pa3psiika OCYLLECTBASETCH C Mo-
Mol TpaH3ucTopa VT12 yepes pesuc-
TOp R52 ANA CHUXEHUS HanpsiXeHUn Ha
1M3MepsieMoOM KoHAeHcaTope oo 6esonac-
HbIX 3HAYEHWI Pa3pPaHOro Toka, 3aTem
BKJIIOYAETCS BTOPUYHAA pa3psaka TpaH3un-
ctopom VT14, a TpaH3ncTtop VT12 3akpbl-
BaeTcs. lNpouecc namepeHns 3anyckaeTt-
CS C MOMEHTA 3aKpblBaHUS TPaH3UCTOpa
VT14.

[na 3apsaky namepsemMoro KoHaeHca-
TOopa CTabuibHbIM TOKOM WCMOJSb3YeTCH
cTtabununsartop Toka Ha OY DA4.1 u TpaH-
3ucTtope VT13. lns oxeBaTa Bcero guana-
30Ha M3MepseMbIX EMKOCTEN KOHAeHca-
TOPOB UCMOJIb3YIOTCA TPU 3HAYEHUS CTa-
6uUnbHOro TOKa: okoso 3 MA — ana ém-
kocTein no 10 mkd, okono 10 MA — ans
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N3MEPEHUA

Mpuém ctaTeii: mail@radio.ru
Bonpocsbi: consult@radio.ru

PAZINO Ne 6, 2021

émkoctein ot 10 go 100 mk®d wn okono
50 MA — pns émkocTtein ot 100 Mk®D 1
BblLLE.

BbIGop 3Ha4eHUA TOKa OCYLLEeCTBASET-
CS1 YCTPOMCTBOM YMNpaBfeHUs C NOMOLLbIO
LLUMM wactoTton okono 10 kly, nocTosiH-
Has COCTaBASAOLLAA KOTOPOro BbliAeNseT-
ca ¢dunbtpom R35C14R36C15R40C18.
9710 HanpsixeHue vepe3 peanctop R41
NOCTYMaeT Ha HEWHBEPTMPYIOLLUIA BXOS,
QY DA4.1. C ero BbIxofa HanpsikeHue
yepe3 penutens R46R47 ynpaBnser
TpaH3ucTtopom VT13. MNageHne Hanpsixe-
HUA Ha TOKOU3MEPUTENBLHOM Pe3ncTope
R49 uepes pnenutens R50R51 noctynaet
Ha uvHBepTupylowmii Bxon OY, obpasys
obpaTHyto cBA3b. KoHaeHcaTop C20
obecneynBaeT yCTOMYMBOCTb cTabunmsa-
Topa Toka. CtabunbHbIN TOK CO CTOKa
TpaH3ucTtopa VT13 yepes3 KOHTakThl pene
K9 noctynaet Ha DIP-naHenb ans 3apag-
KV U3MEPSIEMOro KOHAEeHcaTopa.

B ycTponicTBO ynpaBneHus BXOAAT
moaynb Arduino A1, KHOMKW ynpasneHus
SB1—SB5, cTtabunnsatopbl HanpsiXeHus
1 BCE pa3dbEMHble coeaguHeHus. Heckonb-
KO pa3bEMOB MCMONb3YIOTCA A5 BHELLUHNX
nopkntoveHuin. Pazbém XP1 ncnonbayertcs
onsa nogknioveHns LCD-aucnnes, roe ans
COKpALLLEHMa Ynucna CoeanHEeHu npume-
HSAETCH YeThIPEXNPOBOAHAS LUMHA AAHHbIX.
Peaunctop R54 npenHasHayeH ansa perynm-
POBKM KOHTPACTHOCTU amucrnes. Pasbém
XP2 npepHasHadyeH Ons UCMOJSIb30BaHUSA
JTAG-nHTEpdelica, 4epe3 KOTOpbIA OCy-
LeCTBAANACh OTNaaka nporpamMmel 1 Npo-
rpaMmmupoBaHne nsmeputens. K pasnémy
XP14 nopknioyaeTca nbe3onsnydaTesb
3BYKa, Ha pPa3bEM XS2 noaaéTcs BHELIHee
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HanpsixeHue anekTponutanua 9 B. Bce
OCTajibHble pa3bEeMbl NpPeaHasHa4YeHbl ang
coeanHeHus ¢ moaynem Arduino.

Ona pasfnenbHoro 3anekTponuTaHus
nNpUMeHeHbl ABa cTabunmsaropa Hanps-
XeHus no 5 B. CtabunnsaTtop Ha MUKPO-
cxeme DA5S npegHa3HayeH gonsi 9nekTpo-
nuTaHusa reHepatopoB mn LED-pgucnnes,
cTabunmsatop Ha mukpocxeme DAG npen-
Has3HayeH [AN9 3eKTPonuTaHusa BCeX
OCTalNibHbIX KOMMOHEHTOB W3MeEpUTENs.
BHelwHve noaknovaemble yCTpOMCTBa —
LED-gnucnnen un nbe3ousnyyatenb —
CHabXeHbl pa3beéMaMy C KOPOTKMM kKabe-
neM gns nogkaloyeHns K nnarte namepure-
n4a. K coxanenunio, NPUMEHEHHbLIN B U3Me-
putene gucnnen He uMeeT NOACBETKU, U
CcyAad no gataliuTy, He Bce Ancnien Moryt
eé mmeTb. lonbiTka mMcnonb3oBaTb AN
NOACBETKM SPKMA CBETOAMO[L, OKa3anacb
Mano3dPEKTUBHOMN.

TeHOeHUMen nocnegHux net crtana
BO3MOXHOCTb 3aka3a Ha M3rotoBsieHune
rnevyaTHbIX nnaT y CTOPOHHUX NPOU3BOAMN-
Tenein. KoHe4yHo, 9Ta BOBMOXHOCTb BMOJ-
He onpaspaHa AN N3roToBneHnsa napTumn
neyaTHbIX nnat. Ona na3rotoBneHus ean-
HUYHBIX 9K3EMMASPOB Takasi BOSMOXHOCTb
BPSIL N1 onpaBpaHa, NnoaTtoMy nnsa cebs
[aBHO BblOpan TexHonoruo JIYT co cneumn-
aNbHOW TepMoTpaHchepHoir Oymaron,
anTeyHylo nepekucb BoAOopoAa C JIMMOH-
HOM KUCIOTOM W CONbI0 ONS TpaBieHus
nnat. Ansa eguHNYHbBIX U3ennin 3To camas
ObICTPass U 39KOHOMUYECKWU MNpuemnemas
[AOMaLLHASA TEXHONOTUS.

(MpoaomkeHne cnenyer)

Ocuunnnorpadpuvyeckasn

npucrtaska K VGA-MmoHurtopy

B. NOr10OB, r. PoctoB-Ha-LloHy

106ori paguoniobuTens 3HaeT, 4TO

Takoe ocuunnorpad, u xoten 6bl ero
MMEeTb B CBOEWN AoMallHel nabopatopuu.
OLHaKo CTOMMOCTb NMPOMBILLIEHHBIX NPU-
60poB faneko He Bcerga NO3BONSET €ro
npuobpecTn Ans AOMALUHEro MCMonb30-
BaHusa. B xypHane "Paguo” nybnukosa-
NINCb CXeMbl ocumnnorpaduyeckmux npu-
CTaBOK K TEJIEBU30PY, OOHAKO npeanarae-
Mbl€ BapunaHTbl BECbMa Janekun OT NpakTu-
4eCKoro ucnonb3oBaHus. HaumHaowue
pagvoniobuTenn, NokpbeiBas NOTPEOHOCTb
B XOTb KakOM-TO ocuunnorpade, ncnosb-
3yl0T Hepoporne Habopbl MK FOTOBbIE
KOHCTpYyKUMK, Hanpumep, DSO-138 wnn
DSO0-150, cobpaHHble Ha MUKPOKOHTPOJI-
nepe (MK) STM32F103. Ho akpaH amaro-
Hanbto 2,4" N 04eHb NOCPEACTBEHHbIE Xa-
PaKTEPUCTUKM STUX U3AENUNA HE CUIIbHO
BOOXHOBASIIOT.

Kak-To Ha npoctopax WHTepHeTa 4
BCTPETUST UHTEPECHOE TEeXHU4eckoe
peLleHve BbiIBOAA Ha 3KpaH M300paxeHus
[1] Takke Ha ocHoBe MK STM32F103, un
Torga BO3HMKIA MbIC/b, @ 4TO, €C/nM 3TO
pelueHmne "ckpecTuTb" ¢ ocumnnorpagom?

PasButuem ator magen sBunacb OMUCHI-
BaemMasi Hmxe npucTaBka K MOHUTOPY Un
Tenesnsopy ¢ VGA-BXxOOOM, KOTOPYIO
MOXHO WCMOMb30BaTb Kak B MOBCEOHEB-
HOW paanontoduTenbCKol NpakTuke, Tak n

5V G 3ViB10B2 B1 BO A7 A6 A5 A4 A3 A2 A1 A0 R C15C14C13VB

KO K ocuunnorpady ana namepenus A4X,
Hanpumep, Kak B [2].

Ho MK STM32F103 nmeeT o4eHb or-
paHMYeHHbI 00BLEM OnepaTUBHON NaMATN
1 He caMblih ObicTpbIn AL, Heo6xoamMmbIii
ona ocuwnnorpada, BCNeacTBue 4ero
OblI0O NPUHATO pPELUEHME WCMOJIb30BaTh
6onee npoasuHyTbii MK STM32F411CE,
Takomn, kak Ha oTnago4yHon nnate Black Pill
V2.0 (puc. 1). Ko Bcemy npoyemy, OH He
TpebyeT Ona CBOEro nporpamMmmMmMpoBaHns
cneumanbHbIX MPOrpamMMaTopoB.

Ona ocuunnorpaduyeckon NpucTasBkn
6611 BbIOpaH pexunm VGA 640x480 c yac-
TOTOW KagporB 60 Iy, 4TO cooTBETCTBYET
yactoTe CnefoBaHWsA  BUAEOLAHHbIX

PWR I(EE]C
. PO 9e

B5 B6 B7 B8 B9 5v G 3v3

B KayeCTBe AEMOHCTPALMOHHOro ocumni-
norpada B y4eOHbIX 3aBEAEHUSAX, MOAKITIO-
Yyasa e€é K NPOeKTopyY M BbIBOAS n306paxe-
HMe Ha 60oNbLIOI 3KpaH Aa BCEN ayauTo-
pvn. EWwE oauH BapmaHT NpYMEHeHUs —
COBMECTHOE WUCNONb30BaHWe C npuctas-

25 Ml'u. Ona BbiBoga u306paxeHus Ha
3KpaH MCMNoJb30BaHO yAOBOEHME Nnukcena
Nno ropm3oHTann n BepTukanun, 4to COOT-
BeTCcTBYeT 320%x240 TOouKam rpaduyecko-
ro nsobpaxeHus. Paboyee none ans Bbl-
Boga ocumnnorpamm — 300x200 Touek.
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ynpassieHMe OCyLEeCTBNAETCA KHOMKamMum

OpHoBpPEMEHHO MOXxeT obpabaThbl-
BaTbCHA OOWH KaHan nav Aga kaHana no-
04YEepPEOHO, CUHXPOHU3ALMS PA3BEPTKU
BO3MOXHa OT 0O0ro kaHana no GpoHTy
VAN cnagy curHana, B TOM Yncne u B pe-
XUME OXMAAHUS OAMHOYHOrO cpabaTbl-
BaHMA. MNmMelTca HacTpOMKM YPOBHSA
cpabartbiBaHMS TpuUrrepa CUHXPOHM3a-
UMM 1M IMHUW HYNS Kaxaoro kaHana. B
KaXxaoM KaHane BbIBOAUTCH WHdOpMa-
LMS 0 4acToTe CUrHana n, B 3aBUCUMOC-
Tn o1 Tvna Bxoga AC nnn DC, o paamaxe
curHana (Vpp) wau cpeoHeM Hanpsxe-
Huum (Vavr). Peann3oBaHa BO3MOXHOCTb
BbIK/TIOYNTb MOKA3 Kaxaoro kaHana wu
"3amMopo3unTbL"” akpaH (pexmm HOLD).

OCHOBHblEe
TexHU4yeckue napameTpbl

PazpsagHocTb ALLM, 6uT

YacTtoTta Aauckpetusauyuu,

MUANIMOHOB  BbIOOPOK B
CEeKYHOY .o v vt 4,5
BxopgHoe conpoTuBne-
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o000
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HUE Kaxaoro kaHana,
% | MOMm
Pa3BépTka no BpemeHu,
MKC/gen. ........... 1, 2,5, 5,10,
25, 50, 100,
250, 500,
1000, 2500,
5000, 10000
Ycunutens BepTuKalb-
HOro oTknoHeHus, B/pen. ... .0,25,
o 0,5,1,2,4
YacTtoTa TecToBOro cur-
Hana, klMy ....... 0,1,0,5,1,5,10,
100, 250 v BbIKIOYEH

OCHOBHbIM IBNSIETCH y3€N LEeHT-
panbHOro npoLeccopa, BeCb PyHK-
LUMOHaN MpUCTaBKM peann3oBaH
nporpaMmmHo. 3anporpamMmmMunpoBaB
Moaynb A2 1 NOAKIOYNB K MPUCTAB-
Ke KHOoMku ynpasneHnsa n VGA-MoHu-
TOP, MOXHO NPOBEpPUTL PaboTy BCeM
© | npucTasku, NogaBas Ha BXOA, CUrHa-
nbl B uHTepBane ot 0 #o 3,3 B. Yanbl

Puc. 4

PaspelueHve akpaHa CUIbHO CBA3aHO C
TakToBOM YactoTorn MK 100 MIy (100/4 =
=25 Mlu, yacTtoTa BUAEOAaHHbIX) U C Tak-
TOBOM YacTtoTon AL, koTopas B AaHHOM
cnyyae BbldopaHa 50 Mlu. OHa XOTb U Bbl-
e MakCcuMasnbHO 3asiBfieHHolr B 36 My,
CMOKOWHO BOCnpuHMmMaeTcs camum ALLMT.
Ona yBennyeHns 4acTtoTbl Bbibopok ALLM
paboTaeT B BOCbMUOUTHOM pPEXUME, HTO
DAET HEMHOro mMeHee 5 MnH BbIOOPOK B
cekyHay. Y Bbi6paHHoro MK Tonbko oguH
AL, nosaTomMy aong AByxXKaHanbHOro Bapu-
aHTa NPUCTaBKN UCNONbL3YETCH Yepeaosa-
HWe onpoca AByx kaHanoB. Ha npakTtuke
3TO NO3BOJISIET CMOKOMHO paccMaTpuBaTb
curHansl yactotor no 500 kly B ogHoka-
HanbHOM 1 oo 250 kI, B AByXKaHanbHOM
pexunmax paboTbl, HO MOXHO YBMOETb
Hanuymne curHana n OLEHUTb ero 4acToTy B
[Ba pasa BblLLe.

Cxema npucTaBkm NokasaHa Ha puc. 2.
Eé nutaHune ocyuwectensietca ot USB-nop-
Ta (Tenesn3opa) MOHUTOPA, K KOTOPOMY
OHa noaK/oyaeTcs, unm noboro opyroro
MCTOYHUKA MUTaHUS HanpsxeHnem 5B u
TOoKOM A0 500 MA (3Y ana coToBoro tene-

doHa). MoTpebneHne npucTaBkn He npe-
BbllwaeT 150 MA.

AHanorosast 4acTb cobpaHa Ha QY DA1
(DA2), kommyTaTope Ha mukpocxeme DD1
(DD2), koTopbili obecneyuBaeT nepe-
K/lOYEHWEe YyBCTBUTENIbHOCTU YCUNUTENS
BEPTUKaNLHOIO OTKIOHEHWS. [Nepeknioye-
HUEe PeXnMOB, 3akpbiTbili (AC) nnm oTkpbI-
Toin (DC), OoCyw,ecTBNSIETCA C NMOMOLLbLIO
onTonapsl U1 (U2).

YnpasneHve nNpuCcTaBKOW OCYLLECTB-
NFEeTCHA C MOMOLLbIO TPEX KHOMOK "A", "v" n
"MODE". KOpOTKMM HaXaTnem Ha KHOMKY
"MODE" MOXHO onepaTtmBHO nepemMe-
LAaTbCA MeXAy OCHOBHbIMU BYHKLMSAMUN —
"Pa3BépTka BpemeHun", "YpOBEHb Tpurre-
pa”, "HyscTBUTENBHOCTL BXOAA 1" 1 "HyBCT-
BUTENbHOCTbL Bxoda 2". lMpn Haxatnm wn
yaepxxaHun kHornku "MODE" n HaxaTtum Ha
KHOMKM "A" 1 "v" MOXHO nepemMewiaTbCcs
MeXay BCEMU A0CTYNHbIMU DYHKUNAMM, K
KOTOPbIM OTHOCATCA "Tun Tpurrepa”, "Bbl-
xopn, Tect”, "Tvn Bxoga 1", "YpoBeHb Hyns
Bxopa 1", "Tun Bxopa 2", "YpoBeHb Hyns
Bxopa 2". Tekywas GyHKUMSA BbloensieTcs
NPSIMOYrofibHbIM OKHOM. BHYTpU dyHKLMN

aHasoroBOM 4acTu, ero nuTaHus u

ranbBaHM4YeCKOl pPasBA3KM MOryT
ObITb BUOOM3MEHEHbI NN Aaxe UCKIIYe-
Hbl B COOTBETCTBUM C KOHKPETHbIMU Tpebo-
BaHUSIMW N OrpaHuyeHnsMun. ManbeaHu4ye-
CcKas pasBaA3ka HyXHa A9 3awmTbl No4-
K/TIOY4EHHONO MOHUTOpPA MNPV NPOBEeAEHUUN
M3MEpPEHUIN B LIENsIX Nog, BbICOKUM Hanpsi-
XeHnem. MpoToTun NpUCTaBkM Yy MeHS
6onblue roga npopabdotan 6e3 HeE, N Hu
OZVH MOHUTOP He nocTpagan. Mpu Beibope
CXEMbl @HasIOroBOW 4aCcTu 9 UCXOaUN U3 eé
MaKCUMasbHOM MNPOCTOTbl, YMEHbLLUEHUS
ynucna NPUMEHsIEMbIX HOMUHANOB U pac-
NPOCTPAHEHHOCTM 3N1IeMEeHTHON 6a3bl. [nsa
paspsigHocTn AL B 8 6uT atoro pocta-
TOYHO, HO NPUX YBENINYEHUM Pa3PAOHOCTU
10 10 nnn 12 6UT aHaNOroBYyIO HaCTb HYXXHO
nepecMoTpPeTb N BbINONHUTb, HanpuMmep,
Kak B [3].

KoHcTpykuuns, aetanm M BO3MOX-
Hble 3amMeHbl. [1na npucTaBky Obina pas-
paboTaHa OOHOCTOPOHHAA NeyaTHas nna-
Ta pasmepamu 117x72 MM U3 CTEKIIOTEKC-
TonuTa TOonwMHOM 1,5...2 MM, KOTOpPYO
MOXHO M3rotoBuTb mMetogom JIYT. Tono-
norvs nnartel NokasaHa Ha puc. 3, a pas-
MeLLEHNE SNEMEHTOB Ha HEN — Ha puc. 4
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nocnesHemM pPUCyH-

n puc. 5. Ha puc. 6 n puc. 7 nokasaHa
CMOHTMPOBAHHAA nJjata NPUCTaBKU. Ha

Ke MOXHO 3ame-
TUTb OOMOJIHUTENIbHbIE 3JIEMEHTbI, yCTa-
HOBJIEHHblE C MOMOLLbIO HABECHOI0 MOH-

Taxa, UX yCTaHOBKa Ha nevaTHylo nnarty
yXe npeaycMoTpeHa B €& Tonosiormu.

(OkoH4aHue crenyer)

Apantep TaxomeTpa o9 CUCTEMbl
OXpaHHOW curHanu3auum StarLine A93

10. BYJIbIYEB, r. Omck |

annyywrmMm KOHTPOJIEM 3anycka ABU-

ratensi BHyTpeHHero cropanus (ABC)
BO MHOIMX Clly4asix cymtaeTcs 3anyck no
TaxogaTtyuky, T. €. OBUraTesib cyuTaeTcs
3anyLlleHHbIM Toraa, Korga yactoTta Bpa-
weHna konendatoro sana (KB) 3Haum-
TeSIbHO MpEeBbILAEeT YacToTy Npu BpaLlle-
Hum KB oT ctapTépa. [NoaTomy npaktunye-
CKW BCE aBTOMOOUJIbHbIE CUCTEMbI OXPaH-
HOM CuUrHanu3aumu, UMeloLmMe B CBOEM
dyHKkunoHane asto3anyck OBC, umetot
ONuMIO 3anycka No Taxo4aTyunky, Bko4Yas
n curHanmsaumto StarLine A93. MNapa-
MeTpbl CUrHana garynka okasanmcb nU3ro-

TOBUTENEM curHanusauum Starline 3a-
cekpeyeHHbiMU. Hn oduumanbHoe obpa-
LeHne, HU 3anpoc Ha ero dopyme pe-
3ynbTaTa He MPUHECAU, No COBEPLLEHHO
HEOOBACHUMON MPUYNHE N3FOTOBUTENb
YNOPHO yTamBaeT 3TU AaHHble OT NoKyna-
Tens. MNoaTomy npuwaock aBTonbuTe-
NIIM MPOBECTU CaMOCTOSATENbHbIE UCCIE-
[OBaHWA, B pe3ynbrate KOTOpbIX OKasa-
NIOCb, 4TO, BO3MOXHO, CUrHanM3auus
StarLine A93 paspaboTaHa TOSIbKO O
aBToMmobunen cepumn BA3. TaxomaTtumk
[OSIXEH BblAaBaTb ABa UMMybCa Ha Kax-
abli 06opoT KB, 4TO COOTBETCTBYET Yac-

ToTe 20 'y, n knaccuyecknum 600 06/MUH
Ha xonocTom xoay (XX). Tak kak 060pOThI
Ha XX Benn4yMHa XECTKO HEHOPMUPOBAH-
Hasi, MOXHO OOMNYCTUTb, 4YTO YacToTa Cur-
Hana c Taxo4aTyMKa OMKHA HAXOAMTLCS B
npepenax 15...25 'u. CneayeT oxupatb,
4YTO aMMIMTYAa CUrHana npu 3TOM JOMKHA
NnpeBbILLAaTh NOMOBMHY HANPSXEHUs nuTa-
HUS1 BO BCEX PEXMMAX.

B aBTOMOOGULHBIX HOpyMax Hepeaku
Xanobbl 0 npobrnemax C 3arnyckom no
Taxo4aTyuky, 1 NOTMYHO MPEANONIOXKUTb,
4YTO MHOIME U3 HUX CBfI3aHbl, Mpexzae
BCEro, ¢ HeobecnevyeHnmem yKa3aHHbIX

N3UAd VE INHOdLIILIE
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nocTtynaeT Ha Bxopn 65oka ynpas-
NeHnsa curHanm3aunmm

ApanTtep nonyyuncsa manoraba-
PUTHBLIM W NIETKO YMECTUJICA B KOP-
nyce Bblilealero N3 CTpos aHTeH-

XP4

+1268B l = K BbiB. 8 DA1, BBIB. 16 DD1
C1
C4
Pl R K BeiB. 4 DA 8 DD1 22 MK
—i= K BbIB. , BbIB.

GND DDA1.1

1 €1 cT2 81
c2 R2
XP3 100 107“ [I] 200 k Mﬁ—/
IN

c3'*

47 Mk x 16 B
DA1 TLOB2CDT DD1 HEF4052BT

BbllLE TEXHUYECKMX TpeboBaHuli K napa-
METpy CuUrHana taxogaryiuka. Hanpumep,
Taxo4atynk, YCTAHOBEHHbI B TOMIUB-
HOM Hacoce BbICOKOro aasfieHus Bosch
VE ausensHoro ABC, "Bblgaét” Ha XX um-
nynbcbl ¢ 4YacTtoToir okono 300 Ny (B
15 pa3s Bbilwe Tpebyemoii!) c amnanTynom,
3aBucsalein ot obopotos ABC, uto ansa
TUMNOBOIr0 MHAYKTUBHOIO AaT4MKa eCTecT-
BEHHO. B pesynbrate MukpokKoHTponnep
(MK) curHanusauum BOCMpUHMMAET Ta-
Kyto yactoty obopoTtoB [ABC ot cTtaptépa
Kak dakT 3anycka ABC n oTknoyaeT pene
cTapTépa. B MIHTepHeTe MOXHO BCTPETUTb
ycneLwHbir cnocob "6opbObl” ¢ TakMM He-
[OCTaTKOM MYTEM YCTaHOBKM Mapasnnesb-
HO Taxo4aTyuKy KoHAeHcaTopa. HecmoTtps
Ha OYEBUAHYIO HECYPA3HOCTb Takoro Crno-
coba, OH oOkasbiBaeTcs paboTocnocob-
HbIM B Tex cny4asx, korga MK curHannsa-
LMW KOHTPOJIMPYET TONbKO CaMO Hanuyme
curHana XX, WuWrHopuvpys uamepeHue
4acToTbl OT cTapTépa. B aTtom cnydae c
MOMOLLLbIO KOHAEHCaTOopa NPONCX0aMUT No-
[aBneHne curHana Taxofarymka Ha HU3-

Kux 06opoTax, T. €. OH BbIAAET curHan
TOJIbKO BbILLIE ONpeaenEHHOro NOPOroBoro
3Ha4yeHnss 060OPOTOB, HACTOTY Xe CUrHana
Taxogarymka Ha XX He KOHTPONNPYET.

B cTtatbe npeonoxeH BapuaHT yHUBeEp-
canbHOro apantepa, NPUrogHoro, Ha
B3rNs4 aBTopa, oA Nobbix Moaenen u
Tunoe ABC. Cxema apantepa npeacras-
neHa Ha puc. 1. CurHan ¢ Taxogartyvka
yepes 3aLNTHYIO Lenb Ha peanctope R1 un
ctabunutpoHe VD1 noctynaeTt Ha ycunu-
Tenb-orpaHnyuTens Ha OY DA1.1, ycune-
HMEe KOTOPOro MOXHO W3MEHWUTb Noja-
CTpOEYHbIM pe3nctopom R5. Beixog aToro
QY noaknoyéH K BXOoAy ABOWNYHOIO CYET-
yuka DD1.1, a c ero Bbixoga Q4 — Ha Bxof,
BTOporo cuyétyuka DD1.2. B pesynbrate
Ha Habop nepekntoyatenen SA1.1—SA1.8
NoCTynaloT UMMYbChl C NOAENEHHOM Yac-
TOTOM MMNyNbCOB Taxogatynka. C nomo-
Wb 3TUX Nepeknoyatenenn BolibuparoT
BbIXO4, C Takmm kKoadduumeHToMm pene-
HUS, KOTOPbI obBecneyrBaeT BbIXOLHOM
curHan yactoton 15...25 Ny Ha XX, KOTO-
pbin yepe3 paseasbiBalowmii OY DA1.2

Puc. 2 ’—

HOr0 MOAYNA 3TOr0 Xe WU3roToBuTens
(puc. 2). MoHTax 91EMEHTOB NMPoOK3Be-
OEH Ha MakeTHOW ne4yaTtHow nnate. lNMpwu-
MEHEHbI 3IEMEHTbI A1 MOBEPXHOCTHOIO
MOHTaXa — Pe3nCTopbl U HEMNONAPHbLIE

KOHAeHcaTopbl — Tunopasmepa 1206,
KoHaeHcaTtop C3 — TaHTanoBblA, noa-
CTPOEYHbIN pe3unctop — cepun 3302

dupmbl Bourns nnu aHanornyHbiii, Habop
nepeknoyatenen — DIP-nepexnioyatens
DS1040-08RN wunu aHanoruyHelii, HO
MOXHO 060MTUCb KU 6e3 Hero, 3amMeHuB
€ero NPoBOJIOYHON NEePEMBbIYKOM, KOTOPOWN
coeauHsT pe3ncTtop R6 ¢ ogHMM 13 Bbl-
XO[,0B CHETHMKOB.

HacTtpoiika agantepa npocta. C nomo-
wplo kova 3anyckaoT ABC 1 Ha o6opo-
Tax XX BpaiieHnem pesuctopa R5 Haxo-
OAT NONoXeHne, Npu KOTOPOM Ha bpenoke
CUrHaamnsaumm nosaBuUTCA CTUNIN30BAHHOE
0603HaveHne kiyboB AbiMa U3 BbIXJIOMNHOWN
TpYObI. [locne 4ero HEMHOro yBENMYNBaOT
3anac no ycunexHunto QY DA1.1, nepeBoasT
CUTHaANM3aLmIO B PEXMM 3arycka Mno Taxo-
[aT4nKy 1 NPOBEPAIOT pe3ynbrart. [ ]

Y35l CpaBHEHNSNA
AN KoMnaparopos
Ha JIOFrU4YECKUX 3J1IeMeHTax

A. MEJIbHUKOB, r. bapHayn

SIHBAPCKOM HOMepe XypHana "Pagno”
6bina onybnukoBaHa ctatbs [1], B KO-
TOPOWN NpennoXeHbl CXeMbl MOCTPOEHUS
OBYXMOPOroBbiX KOMMApaTopoB C UCMONb-
30BaHMEM JIOTMYECKUX 3NIEMEHTOB CTPYK-
Typbl KMOIT. MpnmMmeHeHne NogoOHbIX KOM-
napaTopoB BbIFOAHO TEM, YTO AS WX MO-
CTPOEHMS MOXHO UCMOb30BaTb UMEIOLLN-
ecsl B yCTponcTBe cBOOOAHbIE NIormyeckme
3NeMeHThl, He BBOAS B cxeMy 06a30BOro
YCTPOWCTBA AOMNOSIHUTENbHBIX MUKPOCXEM.
OpHako Janeko He BO BCEX YCTPOMCTBAxX
MOXHO HaNTV CBOOOHLIE NIOrMYECKME Ane-
meHTbl UCKJTKOHAIOLLLEE WA, ¢ npumeHe-
HMWEM KOTOpPbIX MOCTPOEHO OOJBLUMHCTBO
onncaHHblx B [1] ycTponcTs. K Tomy xe B
cocTaBe OOJNbLUMHCTBA pagnoniobutens-
CKMX KOHCTPYKUMIA Hambonee 4acto uc-
noJsib3yeMbIMM SIBASIIOTCS JIOrM4eckme ane-
MeHTbl U-HE (K56 1J1A7 n aHanornyHbie), a

Mukpocxema K561J1M2 npumeHsieTca no-
BOJIbHO peako. MoatomMy B npooonmkeHue
3TOW TeMbI XO4Y NPEASIOXNTD ELLLE HECKOSb-
KO BapMaHTOB CXEM ABYXMNOPOroBbIX KOMMNa-
paTopoOB, MOCTPOEHHbLIX C MPUMEHEHUEM
Pa3nNYHbIX IOMMYECKUX 3NIEMEHTOB.
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Cxema komnapartopa, MOCTPOEHHOro
Ha OOHOM 3NEMEHTEe  MUKPOCXEMbl
K561J1M2, npuBepeHa Ha puc. 1,a. Ha
3TON U MOCNenylLWmMX CXemax BXOAHble
LLenm KoMnapaTopoB U Lienn NUTaHus MUK-
POCXEM He nokKasaHbl, a HanpsXeHue Ha
BXOZbl KOHTPONS HUXHero (HIM) u BepxHe-
ro (BI1) noporos noctynaetr C ABWXKOB
NOACTPOEYHbIX PE3NUCTOPOB, C MOMOLLLIO
KOTOPbIX YCTaHaBMBalOT noporn cpaba-
TbiBaHWA KoMnapaTtopa. Korga Hanpsxe-
HME Ha BXOJax HaxoauTCa B MHTepBane
Mexay HUXHUM U BEPXHUM Moporamu,
cBeTuT ceetoamon HL2 "Hopma" 1 Ha Bbl-
X0[e y351a NpuUcyTCTBYET BbICOKMI NOrnye-
CKUI ypoBeHb. Ecnu HanpsxeHwe Bbinget
3a YCTaHOBJ/EHHbIE Npefenbl, CBETOANOL
HL2 noracHeT m BKIIOYATCA CBETOAMON,
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HL1, a Ha BbIXxo4e y3na NosiBUTCS HU3KUIA
norunyeckuii yposeHo. B Tom cny4yae, ecnm
B cocTaBe 6a30BOro yCTPOWCTBA MMEETCSH
cB06OOHbIN Nnormndeckuii anemeHt UCKJTHO-
YAIOLLIEE MJTN-HE (Mnkpocxema CD4070),
KOMMapaTop MOXHO MOCTPOUTbL MO CXEME,
npuBengeHHom Ha puc. 1,6. Jlorvka paboThbl
Luenen MHAMKALMM U BbIXOAa 3TOro ysna
NPOTMBOMOJIOXHA Nlorvke paboTbl Npeabl-
AyLWero ycTpomncTea.

Ecnu B coctaBe 6a30BOro ycTpomcTea
OTCYTCTBYIOT  JIOTMY4ECKNE  3NIEMEHTHI
MCKJTIOHAIOLLLEEE WUJTN, y3en cpaBHeHus
MOXHO MOCTPOUTbL Ha ABYX JIOMMYECKUX
anemeHTax N-HE no cxeme, npnBeaEHHOM
Ha puc. 2. [laHHas cxema aHanormyHa
KomMnaparopy, NPUMEHEHHOMY B YCTPOW-
CcTBe, onucaHHoOM B [2] Ha puc. 1. B cxe-
Max, NpuBeaEHHbIX Ha puc. 1 n puc. 2, B
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ro perynmpoBaHus, BO3LAENCTBYIOLLEN Ha
yrnpaensiemMblii 0ObLEKT U TEM CaMbIM BO3-
BpAaLLAIOLLEN BXOOHOW CUrHaN KoMnaparo-
pa K HOPManbHOMY 3HAYEHUIO.

BEHb, W TPUITEP CHOBa NEpPexoauT B
MCXO[HOE COCTOSHUE.

Cnenyet oTMeTuTb, 4YTOo Ansa obec-
neyeHus paboTel yana Ha Bxopg, C Tpurre-
pa DD1.1 Heob6xoanMo nopaBaTb TaKTO-
Bbl€ UMNY/bCbl. YacTOTa 3TUX UMMNYNbLCOB
onpenensieT BpeMs peakumm Tpurrepa Ha
M3MEHEHME JNOrMYecKoro YpPOBHS Ha
Bxone D mn B GONbLIMHCTBE Clly4aeB He
MMeeT MNPUHUMNUANBHOIO 3HAYeHus.
MoaToMy B KayeCTBe MCTOYHMKA UMMYIb-
COB MOXHO MCMNOJIb30BaTb UMEIOLLNACS B
6a30BOM YCTPOWCTBE TakKTOBbIA reHepa-
TOp, Nogatb UMNyNbLCbl YacTtoTon 50 Iy
vnm 100 My OT ceTeBOro BLINPAMUTENS
WM UCMONb30BaTh B KAYECTBE NCTOYHUKA
VIMMNYNbCOB MUraloLlmMin cBeToamon. Tak
Kak BbIXOAbl TPUrrepa paboTaloT B NpOTU-
Bodase, AN UHAMKALUN COCTOSHUSA KOM-

R1* 51« *
+UNWUT -t—— 5} R1 \3 M
HL1 SQ&HLZ D/?HLS S@& DDW.‘IL DD1 K561TM2
8 2
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HIM 2 BMa—s——2 1 -~
DD1.2 L — R4*
S 4 = HL1 //‘f 51«
Bl - Brixog 2 "BM" R2*3 M, X S
B DD1 KS8111A7 OB e Hopma N
VD1—VD3 1MN4148 - S
OB HL2 "Hewucnp."
Puc. 3 Puc. 4 P

3aBMCUMOCTU OT TPeOOBaHUI K WMHAMKA-
LM, MOXHO MCMNONIb30BaTb Kak 06a CBeTo-
[voaa, Tak U yoanutb 060 N3 HuX.

OnucaHHbIe Bbille CXeMbl OTNHAKTCSA
NPOCTOTOW, HO MMEIT OAVH OBLLNI Heano-
CTaTOK — OHW MOTYT MHAMUMPOBATb TOJSb-
KO HaxoXxAeHne BXOOHOro curHana komna-
patopa B YCTAHOBIEHHOM MHTepBasne unu
BbIXO[, 32 ero npegesnbl, HO He MOryT OTO-
OpaxaTb 3HAK U3MEHEHUsI BXOOHOIO CUr-
Hana. 9Toro HegoOCTaTKa NINLLEHbI YCTPOW-
CTBa, onucaHHble B [1], HO BCe OHW MoO-
CTPOEHbl C NPUMEHEHMEM TPEX foruye-
ckmx anemeHnTtoB MCKJTKOYAIOLLLEE M.
Ana Toro 4to6bl YyNPOCTUTb MNOAOOHLIN
y3€e Npu COXpaHeHUn Bcex GYHKLMOHab-
HbIX BO3MOXHOCTEN, MOXHO BOCMOJSIb30-
BaTbCHA CXEMOW, NpUBEOEHHOM Ha puc. 3.

PaccmoTpum paboTty aToro yana nog-
pobHo. Korga HanpsixeHne Ha BXOLE KOM-
napatopa He npeBsbilaeT HUXHEro nopo-
ra, Ha Bbixogax anemexHtos DD1.1 1 DD1.2
NPUCYTCTBYET BbICOKMA NIOrMYECKUn ypo-
BeHb, NoaTomMy anoabl VD1 n VD2 3akpbl-
Thl, @ cBeToamoabl HL1, HL2 noraweHsl.
Ceetoguon HL3 npu aTOM CBETUT, UHAN-
UMPYS HU3KUIA YPOBEHb HanNpPsXeHUs Ha
BXO4e Komnaparopa.

Mpwn yBenMyeHnn BXOOHOrO Hanpsxe-
HUS 00 BENYUHBI, NPEBbILLAIOLWENA HUX-
HUIA Mopor, Ha Bbixogde anemeHTta DD1.1
MOsIBNAETCSH HU3KUIA NTOrMYECKNA YPOBEHD,
B pes3ynbrate yero cesetoguon HL1 Bknio-
yaetcsa, a HL3 racHet. MNpu panbHenwem
MOBbLILWEHUN BXOAHOrO HanpsXeHusa Ha
BbIxoAe anemeHTa DD 1.2 nosiBnsieTcs HU3-
KN NOrnM4eckuii yposeHb, ceetoamon, HL1
racHeT n Bk4aeTcs cBetoamopn HL2.
CurHansbl ¢ BbIxofoB 1 1 2 MOryT UCMOJIb-
30BaTbCHA ONS BKIOYEHUS OOMNOSNHUTENb-
HbIX YCTPOMCTB CUrHanMaaumm unu noga-
BaTbCH Ha BXOA, CUCTEMblI aBTOMATUYECKO-

[na KoppekTHOM paboTbl y3N1a UHAMKA-
umn Ha ceetoguopax HL1—HL3 pomxHo
BbINONHATLCS ycnoBue Uy s + Uyps > Upy +
Uvpi > Upe + Uype. ECnn ncnonesytotcsa
OOHOTUMHbIE CBETOAMOAbI, PYKOBOACTBY-
ACb NPVBEAEHHBIM BbILLE HEPaBEHCTBOM,
Heob6xoaMmMo noaobpaTb HYXHOE 4YUCNOo
nocneposaTenibHO BKIOYEHHbBIX OVMOO0B,
ycTaHaBnmBaeMbix Ha mecte VD1—VD3 n
BbINONHSAIOWMNX GYHKUMKM cTabuctopos. B
TOM Cllydae, eCnu npsiMoe HanpsxeHue
MPUMEHEHHbIX CBETOAMOA0B 3HAYNTENIBHO
pasnuyaeTcsa (MCNonNbL30BaHbl CBETOAMO-
Obl Pa3HOro LBeTa CBeYeHUd), Ha MecTe
novonos VD1—VD3 MOXHO MCNonb30BaTb
CTaOUNNTPOHbI, KaToabl KOTOPbLIX Coeam-
HAIOT C KaToAamMu CBETOONOA0B.

Bce onncaHHble Bbilwe y31bl NOCTPOe-
Hbl C NPUMEHEHMEM OBYXBXOLOBbLIX JIOMN-
YECKUX 3N1eMEHTOB, HO NPU UX OTCYTCTBUM
B cxeme 6a30BOro yctporictea Ons no-
CTPOEHUS y3/la CPaBHEHUA MOXHO WUC-
nonb30BaTb CBOOOAHLIN D-Tpurrep Muk-
pocxembl K561TM2. Cxema Takoro ysna
npueeneHa Ha puc. 4. lNoka BxogHOe Ha-
npsXeHne Komnapartopa He MpeBbiaeT
HWXHero nopora, Ha Bxoge D npucyTtcTBy-
€T HU3KUN I0FMYECKN YPOBEHb N TPUITEpP
HaxoouTCd B UCXOOHOM COCTOSiHUM (Ha
NPSIMOM BbIXOAE — HU3KUIA NOTNYECKNI
YPOBEHb, @ HA MHBEPCHOM — BbICOKUI).
Korpa BxogHOE HanpsixeHuve npeBbICUT
HWXXHWIA nopor, Ha Bxoge D yctaHoButCSA
BbICOKWI NTOrMYECKNA YPOBEHb M NO Nep-
BOMY MONOXUTENIbHOMY Nepenagy TakTo-
BOr0 MMMynbCca, NOCTynaloLero Ha BXon
C, Tpurrep NepekioymMTCca B €OUHUYHOEe
COCTOSIHME U NIOrMY4eCcKMe YPOBHU Ha ero
BbIXOOAX M3MEHATCA Ha MPOTUBOMONOX-
Hble. [lpy NpeBbILEHUN BXOOHbLIM Ha-
npsiXeHnem BepxHero nopora Ha exoge R
nosIBNSIETCA BbICOKUIA NOTNYECKUN ypo-

napatopa MOXHO MCNONb30BaTb OAWUH
OBYXLUBETHbIA CBETOOMOL C BCTPEYHO-
napannenbHbIM BKJIIOYEHUEM KPUCTAsOB,
NOAK/IOYMB €ro 4epes TOKOOrpaHuyu-
BaOLWNA PE3NCTOP Mexay MpsAMbiM U
MHBEPCHbIM BbIXogamMu Tpurrepa.

JAns NoBbIWEHUs YETKOCTM Nepeknoye-
HUS Tpurrepa npu MiaBHOM M3MEHEHUU
BXOZHOIO HanpsXeHusa B y3en, NOCTPOEH-
HbI MO CXeMe Ha puc. 4, MOXHO BBECTU
MOJIOXUTENbHYIO 06paTHyl cBa3b. [na
3TOro Mexay BXxogamMu 1 Bbixogamu TpuUr-
repa Heo6xoaMMO YCTaHOBUTb PE3UCTOPBI
R1 1 R2, BblaeneHHble Ha pUC. 4 KpaCHbIM
LIBETOM, COMPOTUB/IEHNE KOTOPLIX Ornpe-
nengeTr BeNVYUMHY rucTepesmca nepe-
KntoYeHus. Mpu yMeHbLLIEHUN COMNpPOTUB-
JNIeHNs 3TUX PE3NCTOPOB rMCTEPE3UC YBE-
NNYMBaETCS, a NPU yBENNYEHUN — YMEHb-
aeTtcs.

Bce y3nbl, cxemMbl KOTOPbIX OblN NpuBe-
[eHbl BbllLE, NOCTPOEHbI C MPUMEHEHMEM
MWHMMAJIbHO HEOBXO0AVMMOro YMcna noru-
yecknx anemMeHToB. OfHAKO, €Cnn KOH-
CTPyKuns 6a3oBOro yCcTpoOKCTBa MO3BO-
N9eT BBECTU B €ro COCTaB AOMOSIHUTESb-
HYIO MUWKPOCXEMY, SKCMyaTauMoOHHbIE
CBOWCTBa KoMMapaTropa MOXHO 3Ha4u-
TeNbHO YNy4YlNTb, HAAENVB ero AOMOJHU-
TeNbHbIMW CEPBUCHBIMU BO3MOXHOCTSAMMU.

Cxema y3na, MMetloLLLero AonoSIHUTENb-
HbIA BXOA, OTKJIIOYEHUS N TPU HE3aBUCU-
MbIX BbIXO4a, NpUBEAeHa Ha puc. 5. 3ToT
y3e/q NOCTPOEH C UCMNOJb30BaHWEM [e-
wundpatopa K561141, onncaHne padoTbl
KOTOPOro MoXxHO HanTtu B [3]. Homep
BKJIIOYEHHOIO B AAHHbIA MOMEHT BbIXOAA
onpepensieTcsl KOMOMHaUWENn NOrnyeckmx
ypoBHel Ha Bxogax HI1, Bl n Bxoge oT-
kntodenuns "OTkn." . MNMpu nopaye Ha Bxoa, D
(BbIBOA, 11) BLICOKOIO JIOrMYECKOro ypoBHS
Ha BCex BbIXOAax y3na ycTaHaBnMBaeTCs
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HU3KWI NOrMYeCcKuii ypOBEHb, a8 CBETOAMO-
abl HL1—HL3 racHyT. YcTaHOBMB pe3uncTo-
pbl R1 1 R2, Bxogam y3na MOXHO npuaatb
cBoicTea Tpurrepa LLimutTa.

B kayecTBe y3na cpaBHeHNS MOXHO UC-
nonb30BaTb He TONbKO Aewwmndpartop, HO 1
OBYyXKaHanbHbI mynstunnekcop K561KIM1,
BKJIIOYMB €ro No Cxeme, NpuBeOEHHON Ha
puc. 6. JIoCTOMHCTBOM 3TOr0 BapuaHTa
ABASeTCs TO, 4TO Bbixogamu 1—3 MOXHO
yNpaBnaTb HE3aBUCUMO OT UHANKATOPHbIX
CBeToAMOO0B, yCTaHaBnmBas Ha Bxoge Y
(BbIBOAE 3) MynbTMMANEKCOpPa COOTBET-

COeAMHUTb BbIXOAbl Aewwndpartopa Ang
0TOOpPaXEHUs TOro UAM MHOIO CMMBONA.
Cxema y3na cpaBHEeHUs, MOCTPOEHHas
C npuMeHeHneMm aelwmdpaTtopa K176142,
npuBeneHa Ha puc. 7. 30ecb UCMNoNb30-
BaH CBETOAMOAHbLIA MHOMKATOP C 0OLLMM
KaTooOM, HO MOXHO NPUMEHUTb Takxe
VHAMKATOP C 00WMM aHOOOM, COeaMHUB
BbIBOA, 6 Aelumdpartopa, a Takke BbIBOAbI
aHOO0B MHAMKaTopa C NII0COM UCTOYHMKA
nutaHua (B 9ToM cnyyae Bbixoabl 1—3
y3na CTaHyT NpsMbIMU, T. €. UMEILLUMN
aKTMBHbIN BICOKUI NOMM4E€CKUA YPOBEHD).

HbIX Ha pucC. 2 U puc. 3, BMECTO MUKPO-
cxeMbl K561J1A7 xxenatenbHO UCMNOMb30-
BaTb Mukpocxemy K561TJ/11 (CD4093),
BXOAbl KOTOPOWM OCHAaLLEHbl TpuUrrepamm
LWmuTtTa. HanpsaxeHne nutaHua yCT-
PONCTB, COOpPaHHbIX HAa MWUKPOCXEMax
cepun K176, MoxeT nexartb B UHTEPBane
o1 5 10 9 B, a ons ocTanbHbIX CEPU MUK-
pocxem — o1 3 oo 15 B. ConpoTtusnexHune
PEe3nCTOPOB, OrPaHMYNBAIOLLNX TOK YEpes3
CBETOAMOAbI, PACCUHUTLIBAIOT NO popmMyne
R = (Unur = Unp)/lpon, o€ R — conpoTusne-
Hue pesunctopa (KOMm); U, — HanpsxeHne

nJjiekcopa nepexonaT B BbiIcOKoOnMnegaHc-
Hoe cocTosiHue. Pe3aunctopbl R1 1 R2 Takxe
cnyxat and co3gaHusa NONOXUTENbHON
obpaTHOI CBA3M MexXay BXogamMu U BbIXO-
[aMu1 y3na, 4TO NoBbILAET YETKOCTb Nepe-
KNYeHnda komnapartopa.
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CTBYIOLLNA noruyeckuii yposeHb. [llpun  Bxop "laweHne” nossonser o101 1111111100
noJaye BbICOKOrO JIOMHYECKOro YPOBHS HA  OTKJIIOYUTL UHOMKAUMIO MYTEM
Bxon, E1 (BbiBO4 6) BCe BbIXOAbl My/NbTU- MepeBoda BCEX BbIXO4OB o110 (1101 1]1[1]1

aewndpartopa B COCTOSHUE
HU3KOro (B cnyvyae NPUMEHEHUS UHAMKA-
Topa c 06LWMM aHOA0M — BbICOKOIO) JIOru-
4eCKOro ypoBHS, a Npu coeanHeHnn Bxoaa
"MamaAtb” ¢ 06WMM NPOoBOAOM Aelmndpa-
TOPp 3anoMWHaeT Ko, NPUCYTCTBYIOLWUN B

nutaHnsa ysna (B); U,, — nageHve Hanps-
XeHuns Ha ceeToguone (B); 1., — aonyctu-
MbIA BbIXOOHOW TOK JIOFMYECKOro 3/IEMEH-
Ta Mukpocxembl (MA). 3HadeHune |, ang
OONbLIMHCTBA JIOTMYECKUX 3/IEMEHTOB

*:-f 2 Ecnn B kauyecTBe y3na CpaBHEHUS UC-  3TOT MOMEHT Ha ero Bxogax. 9ty dyHkumio  cTpyktypbl KMOI He cnepyeTt BbiGupatb
;g.g' nonb3oBaTth Aewwmndpartop, npeaHasHa- yAobHO MCNonb3oBaTh Afis oToOpaxeHusa  6onee 3 MA MpyM UCMONb30OBAHUN COBPE-
8T 4YeHHbI AN yNpaBfiEHUs CEMUSNEMEHT-  Ha WHAMKATOPE MPUYMHbI cpabaTbiBaHUA  MEHHbIX CBEPXbAPKUX CBETOAMO/O0B, a Tak-
®g HbIM CBETOAMOOHBIM WHOMKATOPOM, MO-  KOMMaparopa BHE 3aBUCUMOCTU OT TEKY- XX YNbTPasaApKUX CEMUINIEMEHTHbLIX CBETO-
'g L gBNSeTCS BO3MOXHOCTb OTOOpaxarb CO-  LEro COCTOSiHUSA €ro BXOAOB. [leunmans-  AMOLHbBIX MHAVKATOPOB, TAaKOro TOKa BroJi-
= 2 crosHue komnapaTopa Ha Tabno UHAMKa-  Has TOYKa VMHAMKATopa Ynpasnsietcst OT-  He AOCTATOYHO A/ HOpMasbHOW PaboThb
S g Topa B BUAE umdp nnm b6yke. B kadectBe  OenbHO, HTO MO3BONISIET UCMOMb30BaTh €€  UHAMKauuun. B Tom cnyyae, ecnm nocneno-
& = MpyMepa paccMOTPUM BapuaHT, MPU KOTO- B KA4YeCcTBe AOMOJIHUTENbHOIO 3/IEMEHTa  BaTeslbHO CO CBETOAMOAAMU BKIIOYEHbI
538 PpOM HUBKUIA YPOBEHb HANPSXKEHWs Ha  MHAMKaLMW. OMOoAbl Unn CTabunnTPoHbl (CM. puc. 3),
_5 8 Bxome komnapaTtopa oTo6paxaercs Lmd- BmecTo mukpocxembl K176 112 MOXHO M3 yncnuTens npuBeng&HHON Bbille dop-
's 5§ poit 0, HopmasbHbIM (CpeaHuil) — GYKBOM  MCMONb30BaTh MuUkpocxemy K176M03 [3],  Mynbl cliefyeT BbYECTb NPAMOEe naaeHune
é‘m C, a BbICOKMIA (MOBbILLEHHbI) — OykBOW 1. paboTaloLLyio aHaNoOrMYHO, HO Tak Kak 3Ta  HanpsXXeHUs Ha AMoAax Win HanpsixkeHue

Onsa Toro 4tobbl COEOMHUTL BbIXOObI AE-  MUKPOCXEMa MMEET BbIXOAbl C OTKPbLITEIM  CTabunmnaaumm CTabunmnTpoHOB.

wundparopa ¢ aNemMeHTaMn nHauKaTopa B CTOKOM, COBMECTHO C HEN MOXHO NUCMNOSb-

HY>XHOM MOpPSAKE, MOXHO BOCMNOJIb30BaTb-  30BaTb TOJIbKO MHAMKATOPLI C OOLWNMM Ka- JINTEPATYPA

cs Tabnuueit. B H/XHIOO YacTb Tabnuupl  ToaoM. Takke MOXHO UCMOMb30BaTb MUK-

3aHeceHbl AaHHble, oTpaxawlme nornky  pocxemy 564105, npegHasHavyeHHyO ans 1. CtapoBepoB A. [IByXnoporoBbie komna-
b paboTbl gewmdparopa Npu CTaHAAPTHOM  MOBEPXHOCTHOrO MOHTaxa. Ha3HayeHue  partopbl Ha noruyeckmx anemeHtax. — Paguo,
S BKJIIOYEHUN, @ B BEPXHIOIO YaCTb — BbIXOA-  BbIBOAOB 3TOM MWUKPOCXEMbI @HanorMyHo 2021, Ne 1, c. 14, 15.
S Hbl€ CUrHanbl, KOTOPble HEOOXOAMMO MO-  MPUBEAEHHOMY Ha puUC. 7, HO BbIBOA 7 2. MenbHUKOB A. Y3en OTK/IOYEHUS1 3BYKO-
g ny4nTb Ana paboTsbl Aelimdparopa B kavye-  C/ieAyeT COeAMHUTb C 0OLLMM MPOBOAOM. BOro curHana. — Pagmo, 2020, Ne 11, c. 26, 27.
o CcTBe Komnaparopa. Ecnn tenepb coean- Bo BCex onucaHHbIX BbILLE Y3/1ax MOX- 3. Wwuno B. J1. MNonynsipHble MUKPOCXEMbl
s HUTb MeXay cobon CTonbubl C OOMHAKO- HO WUCMNOMb30BaTb MUKPOCXEMbl Cepuit  KMOIM: CnpasouHuk. — M.: lopsuas nmHus—
E BbIMUW KOOAMW, TO JINHUM NOKaxyT, ¢ kakn- K176, K561, KP1561, 564, a Takxe nx M-  Tenekom, 2001, 112 c. — (Maccosas paauo-
o

MW CerMeHTaMu MHaMKaTopa Heob6xoaMmo
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Cucrtema aBToMatTnyeckoro
noJiuBa AJiga Aa4YHOro y4yacTka

. MAPTbBIHOB, r. JoHeuk,

ayHbIli Ce30H B CcaMOM pasrape.

MHorve pa4HmkuM nNo-npexHemy 3a-
[alTcsa "Be4yHbIM” BOMPOCOM OMNTUMMU3A-
umu nonuea. XXypHan "Pagmo” yxe He pa3
neyaran cratbu Ha 3Ty Temy. OgHako
aBToOp, NpOaHaNN3MpPOBaB BCE, npeanara-
€T MPOCTON, HE OYEeHb AOPOrol BapuaHT
aBToMaTu3aumm npouecca nonumea. Ca-
MOE€ [MaBHOe, OH n36aBuUT Bac OT
nepexuvBaHuii, 6erotHn n obec-
neynuT GnaronpuaTHbIE YCOBMUS
noanBa pPasfNYHbIX HACAKAEHUN.

Komnnekt pgnsa nonmea co-
CTOUT M3 aBTOMaTa KOHTPONA
YPOBHS BOAbl B 6ake unn KOnoa-
ue (CKBaxuHE) W MOKYMnHOro
JJIEKTPOHHOIroO HeaesbHOro Tan-
Mepa. Tanmep MOXeT ObiTb,
Hanpumep, Timer-2 duUpMbl
Horoz Electric nnn aHanornyHbin
[1, 2], 2a aBTOMAT KOHTPONS BOAbI
MOXHO WM3rotToOBUTb CaAMOCTOHA-
TenoHo. Komnnekt paboTtaet
cnepywowmmMm obpaszom. ABTomar
KOHTPONIMPYET YpPOBEHb BOAHI,
6e3onacHbIn Ans Hacoca; Tan-
Mep obecneyrBaeT pPexunm nosnm-
Ba Mo 4acam, OHaMm, Hegensam, a
KanesnbHaa vUnan gpyras cucrtema
pacnpegnenser Bo4y Mexay
HacaxaeHusmn. ABTOP MNONb3y-
eTCA TakKMM KOMMNEKTOM YyXe
BTOPOI CE30H.

YkpanHa

BHewHnii BuO aBToOMaTa KOHTPONS
YPOBHS BOAbl NOKa3aH Ha puc. 1. Ha ero
KOpMyce pacrnofioXeHbl KHOMKN NPUHyan-
TENbHOro BKJIIOYEHUSA (3enéHas) N Bbl-
KIOYeHNs (KpacHas) Hacoca, ecnm BKIo-
YeHue 1 BbIKJII0YEHME Hacoca NponcxoaaT
He no Talkmepy. CBetogmopn >XENTOro
CBEYEHUS CUTHanM3upyeT O TOM, YTO Ha

aBTOMAT KOHTPOJIA BOAbl MOJAHO Hanpsi-
xeHne 230 B. 3enénbii cBeTOAMO, NoKa-
3bIBAET, YTO BOAbI 6OJbLLE NOIOBUHBLI Haka
(konoaua, CKBaXXWHbl), CBETUT KPACHbIN —
YPOBEHb BObI HUXE HUXXHEro aarymnka. Ha
KOpryce TakXe pPacrnosioXeHbl po3eTka
L1 HACOCAa N BUHTOBbIE 3aXUMbI 4518 AaT-
YNKOB CEpPEenUHbl, HUXHEro YypOBHA U
TOYKM OTCHETA KOHTPOJS YPOBHS BOAbI.
Cxema aBTOMaTa nokasaHa Ha puc. 2.
MukpokoHTponnep DD1 nogaét curHansl
Ha TOYKY OTCYETA KOHTPONS YPOBHS BOAbI
(TROS), a patumkm ypoBHs Boabl (MIDL n
DOWN) KOHTPONMPYIOT HanM4ne npoxox-
AeHus 3Tux curHanos. Auoabl VD1—VD6
obecneynBaloT 3aLLMTy OT BbICOKOrO Ha-
NPsKEHNs (9NeKTPOCTaTMYECKoe Hamnps-
XeHue, bnyxpawowme Tokn U T. O.). Pe-
3uctopbl R2—R4 ¢ 6onbwivm
conpoTuBneHmeM — ang pabo-
Tbl YCTPOWCTBA B PEXUME MUK-
POTOKOB, YTOObI HE OKa3blBaTb
BAINSIHME Ha CBOMCTBA BOAbI.
KoHnpeHcaTtopbl C1—C3 nogas-
NS0T BbICOKOYACTOTHbIE Ha-
BOOKW W  UMNynbChbl. Yn-
PaBAKIOWNIA CUrHAN AN HACO-
ca NofaéT MUKPOKOHTpoep
Ha cumucTop VS1 yepes ranb-
BaHMYECKYIO Pa3BaA3Ky Ha OMNT-
poHe U1. M'He3n0 XS7 npegHa-
3HA4YeHO Ans NporpaMMmnpoBa-
HUS MUKPOKOHTpONepa.
YepTéx neyaTtHOW nnatbl U
pasmelleHne petanen  Ha
nnate nokasaHbl Ha puc. 3.
lMnata nu3rotoesneHa u3 OQHO-
CTOPOHHEro $onbLrMpoBaHHOIo
CTEKJIOTEKCTONUTA TOJILLNHOMN
1,5...2 mM. [pu MoHTaxe ageta-
nen Ha nnaty Heobxoommo
YCTQHOBUTb  €OUHCTBEHHYIO
MPOBOJIOYHYIO NEPEMbIYKY, Pac-
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NMONOXEHHYIO Noj, rHe3nom XS7. Ans naro-
TOB/IEHUS aBTOMaTa KOHTPOJS BOAbl B
MarasuHe 3N1eKTPOHHbIX U3AEeNNM ObL Kyn-
JIeH nnacTMaccoBbli Koprnyc, ero raba-
PUTHbIE pa3mepsbl C BbICTyNamMu Ans Kpen-
neHms — 120x54x30 mm. B HEM yxe
MMEIOTCH YeTblpe BUHTOBbLIX 3axuma. Wx
BWOHO Ha nepenHen CTeHKe kopnyca (CM.
puc. 1), OHM NCNOAb30BaHbI a8 NOACO-
eAVHEHNS [ATYMKOB YPOBHA U TOYKU
OTCYETa KOHTPOSSA YpPOBHS BOAbl. ECTb
BO3MOXHOCTb YETBEPTLIA 3aXUM UCMOJSb-
30BaTh AJ19 OaTyMKa BEPXHErO YPOBHS
BOAbl MNPV KOHTPOJIE HanofiHeHus1 Gaka
BOAOMN.

B aBTOpCKOM BapwaHTe BoAa nocryna-
€T HENnoCpenCcTBEHHO U3 CKBaXWHbl, MO-
3TOMY [aT4MK BEPXHEro YPOBHS BOAbl
OTCyTCTBYET. [naHka ¢ 3axumamm dukcu-
pyeTcst B KOpNyce C NMOMOLLBIO ABYX BUH-
TOB. MeyaTHyilo NnaTy pa3meLiarT Ha aHe
Kopnyca, a 3aTemM CBEpXy NpuKpy4MBaioT
nnaHky 3aXnMoB. B BepxHen YyacTtu kopny-
ca CBepnsaT OTBEPCTUSA AJ1 CBETOAVNOLOB U
KHOMOK, a B 60OKOBOV — A1 PO3ETKU, B KO-
TOPYIO Noakno4aloT Hacoc. Bece BHelwHne
[etanu nognamealoT K nnaTe npoBoAaMu.

[Onsa nutaHus ycTporicTea Obia UCNOJb-
30BaH 6510k NuTtaHnsa 7 B, 300 MA oT cTa-
poro mMobwunbHoro TenedoHa. JononHu-
TENbHO HanpsXXeHne NUTaHusa cTabunnaun-
pyeTca C NMOMOLLbLID MHTErpasbHOro cra-
6unnsartopa Ha mukpocxeme DA1. U3 6no-
Ka NUTaHWA BbIHYTa MiaTa U yCTaHOB/IEHA B
kopnyc aBTomaTta. LLUHyp nutaHusa 230 B
npunasH HENOCPEeACTBEHHO K nnarte 6rnoka
nutaHmsa. dnemeHTol R13, C8 ycTaHoBne-
Hbl HABECHbLIM METOOM.

B ycTponctee npuMeHeHbl pe3ncTopsbl
MJIT HE MEHbLLEN MOLLHOCTHN, YEM yKa3a-

HO Ha cxeMe. OKCUaHbIE KOHOEHCATOPbl —
K50-35 unn vMnNopTHble, OCTasnbHble —
Kepamumyeckmne nnm nnéHouyHble, C8 moxeTt
ObiTb cepun K73 Ha HanpsixeHue 630 B
VAN UMMOPTHBIN, PACCYUTAHHBIN Ha pabo-
Ty NpYM CEeTEeBOM HanpsixeHun. Auonbl
VD1—VD6 — cepuin K522, 1N4148, cee-
Toamoapl — nobble ManomoLlHble. Muk-
pocxemy LP2950CZ-5.0 MOXHO 3aMeHUTb
Mukpocxemon 78L05, ecnu Bawa nnarta
6n0ka NUTaHUs OaéT HanpsXeHne 6onbLue
7 B. CumuncTtop MoxeT 6biTb cepumn TC106
Ha HanpsbxeHue 6onee 600 B. CeeToamo-
bl XenaTenbHO UCMNO0JIb30BaTb ApKME UK
cynepbsipkme, 4Tobbl XOpOoLo OblNo BUA-
HO. KHOMKM MOryT 6bITh Nt06bIE C CAMOBO3-
BpaToMm, Hanpumep PBS-11A.

ABTOMAT KOHTPONS BOAbI MMEET XOPO-
LIYI0 ranbBaHUYECKYIO PasBs3Ky OT CeTu
230 B, u4TO rapaHTMpyeT ero 6e30nacHyto
akcnnyataumio. Co CTOPOHbI NUTAHUS OHA
obecneunBaeTcs TpaHchopmaTopom 6510~
Ka NUTaHUs, @ CO CTOPOHbI MOAKIIOYEHS
Hacoca — onTpoHom U1.

ABTOp UCMNOJSIb3yeT NPOCTble AATYUKM,
MN3roTOB/EHHbIE M3 HEBOMbLUMX MONOCOK
HepXxaselLllero meTtanna pasMmepamMmun
10x20 MM, K KOTOPbLIM MpuUnasiH NPOBOA,
MoponpéT niobas popma oaT4MKOB, pas-
Mepbl X NpubnnauTensHble. Ons naku kK
MeTanly UCNONAb30BaH CaMOAESbHbIN
GNIOC M3 NOPOLLKA XJIOPUCTOr0 aMMOHMS,
3aNUTOr0 MuUUepuHoOM. Todkon OTc4éTa
ABNSETCSH MEeTaNIMYeCKNin TPOC, Ha KOTO-
pOM nopjgelleH Hacoc. Ecnn B kavecTBe
HaKOMMUTENIbHON EMKOCTW Ana BOAbl UC-
nonb3yeTcs MeTanIM4yeckuii 6ak, ero Kop-
nyc n 0yaeT To4KoM oTcyéTa. MoHATHO, 4TO
[aTynk cepeamHbl OMycKaloT, NPUMEPHO B
cepeanHy Tonwm Boabl. HMXHWIA patyuk

pekoMeHayeTCs yCcTaHaBnMBaTb MO BEPX-
HEMY Kpato NorpyxHoro Hacoca.

TekcT nporpamMmbl Ha A3blke CU Hanu-
caH B cpene ImageCraft IDE for ICCAVR
Bepcun 7.22C, OH mMeeTcs Ha caunte
penakuumn. TeKCT COAEpPXUT O0CTaTO4YHO
KOMMeHTapueB. B Hayane nporpamMmmbl
COAEPXUTCA onucaTenbHasa 4acTb, onpe-
[eneHns, nognporpamMmma  3a4epXkun
delayN, HauyanbHble ycTaHoBKM. OCHOBHas
yacTtb (MAIN) nporpammbl npocTtasi. OHa
COOEPXUT YCNOBUSA BKIIIOYEHUS U Bbl-
K/IOYEHUS Hacoca, COCTOSIHUS OaTYuKOB
MO OTHOLLEHUIO K YPOBHIO BOAbI N B KOHLLE
nporpamMmmel — YCJIOBMSI COCTOSIHUS MO-
CnefHen HaxaTom KHOMKN.

Bo3MOXHbI ABa BapuaHTa MOAK/OYEe-
HUS Hacoca. Bunky aBTOMarta KOHTpOnS
YPOBHS BOAbI BCTABNAOT B po3eTky 230 B,
K HEMY MOAKMYAOT TaMep pexuma
nonvBea, a B TanMep — BUIIKY Hacoca. Mpn
3TOM He 3abyabTe HaxaTb Ha 3ENEHYI0
KHOMKY BKJIOYEHMS Hacoca. ABTOpP MC-
Nnonb3yeT UMEHHO TakOl BapUaHT, Tak Kak,
Haxo4sCb Ha Jaye, MHorga OTKIoYaeT Tan-
Mep 1 nonueaeT cafd. Hacoc B aToM cry-
yae noak4YaeTcd npsaMo K aBTomarty
KOHTPONS BOAbI.

MoXHO Tammep BCTaBUTb B PO3ETKY
230 B, kK HEMY NOAKIOYNTL aBTOMAT KOHT-
pons BoApl, @ BUJIKY Hacoca NOAKIIOYNTb K
aBTomMarty. Ho B 3TOM cnyyae aBTOMaTt
KOHTPOJS YPOBHSA BOAbLI OyAET nepuoamye-
CKW OTK/IKO4aTbCA TauMepoM OT CeTu
230 B, nosTtomMy MWUKPOKOHTpOJIEp He-
06x0aAMMO 3anporpaMMmnpoBaThb B COCTOS-
HUE BKJTIOYEHHOrO Hacoca No YMON4aHMIO.
[ng 9TOro B TekCTe nporpammebl, nocne
ctpokn // Main nepep while , 3HaueHuve
ON_OFF_flag =0 HyXHO NOMeHATb Ha
ON_OFF_flag =1. Kctatn, ecnn y Bac
MHOrga OTK/O4YalOT CBET, Takoe M3MeHe-
HWe nporpamMmmbl 0093aTeNbHOE, HO NMOM-
HUTE, YTO NPU HAXOXAEHN TaMepa B CO-
CTOSAHMWN BKJIIOYEHHOW Harpyskm Hacoc
TakXke BKJIIOYMTCS M HAYHET paboTatb.
Ecnu Hacoc BKKOUUACH, @ ero HYXHO OC-
TaHOBWUTb, CrieayeT HaxaTb Ha KpacHyl
KHonky SB2 "OFF".

dannbl npoekta auto_nasos cpefbl
ImageCraft npegHasHa4veHbl 4N nporpam-
MUPOBaHNA MUKPOKOHTponnepa (auto_
nasos_off.hex — Hacoc no ymonyaHuio
BbIK/IIO4YeH, auto_nasos_on.hex — Hacoc
MO YMON4YaHUIO BKIIOYEH).

Onsa xenawowyx nocMOTPETb HA KOM-
nbloTepe, kak paboTtaeT JaHHOE CXEMHOe
1 NporpamMMHoe peLleHne (noMmraTb CBe-
TOAMO4AMU N NMOHAXUMATb KHOMKK), nMe-
eTcsa npoekT darina avtovat-nasos B cpeae
Proteus Bepcuin 7.2—8.6 dupmbl
Labcenter Electronics.

JINTEPATYPA

1. Timer-2. — URL: http://horozelectric.ru/
index.php/catalog/drugie/tajmer/timer-2-
detail (24.03.21).

2. Posetku-taimepel. — URL: https://
nalampe.ru/catalog/elektrotovary/type-is-
rozetki-taymery/ (24.03.21).

OT pegakuymnn. YrnomsiHyTbie @aiisibl, rnpo-
rpammbl 47151 MUKDOKOHTpOJIIepa, a Takxe
4epTEX neyaTHov nnatel B nporpamme Sprint-
Layout HaxopsTcss no agpecy http://ftp.
radio.ru/pub/2021/06/poliv.zip Ha HaLiem
FTP-cepsepe.



BOCbMUpa3paaHbin KOMIMbIOTEP

AN WNPOKOro cnektTpa dagaid

Pab6oTa c ycTpoiictBamu
Ha SPI-wuHe

KoHTponnep nnsg Bcex YCTPOWCTB Ha
wmHe SPI — MK LITY, B HEM BbINONIHAOTCSA
BCe npouenypbl obMeHa [aHHbIMU C
YCTPOMCTBAMUN Ha LUMHE, BKJOYas npo-
Leaypbl NpsMoro noctyna k namsatyu O3Y
amynsatopa. Pabota c ycTpolicTBamu
opraHusoBaHa 4epes3 6aHkuM OaHHbIX U
ynpasnsaowmii nopt OxFE.

Mpsimoir poctyn
Kk SPI-ycTpoiicTBam

JocTtyn Kk ycTporicTeam Ha SPI-LinHe Ha
annapaTHOM YPOBHE BbINOJHAETCA MO
CnefyoLlen cxeme.

CHauyana 3anonHseTcs 6aHK AaHHbIX
pocTtyna k SPI-wuHe: ykasaTenb 6aHka
ycTaHaBnmBaetcs B 0, BoiBogom 0 B nopTt
OxFC, nanee B nopT OxFD nocnepoeartenb-
HO 3anuCbIBAKOTCH JIOTMYECKUIA UOEHTU-

BosBpalwiaemoe npu 4YTeHunm nopTta
OxFE 3HayeHne — nocnegHuin nonyyeH-
Hblli GalT OT onpallMBaeMoro YCTpPOWi-
CcTBa.

Hakonutenb Ha SD-kapTe

EomHcTBEHHAA KoOMaHAa, KOTOpYio
nopnepxneaet KPUCC B yactu npsiMoro,
HEe 4Yepe3 MOCEKTOPHbLIM BBOJA/BbIBOS,
yepes BMOC, pabotbl ¢ SD-kaptoint —
KOMaHaa uWHUuManusaumu, ans 4ero
HeobXxoouMO 3anucaTtb eaVHULY B ynpaB-
nawowmin nopt OxFE. Monb3oBaTbca 3TOM
KOMaH0l HYXHO Mpu YCNOBMMW, YTO KapTa
Obina 3aMeHeHa, NOCKOJIbKY MHULManmM3a-
uns oosixHa 6blTb caenaHa cpady nocrne
BHYTPEHHEN MHMLMAnM3aumMm npu nogade
nuTaHus. B npoTMBHOM cnyyae nHnumnanm-
3aums MOXET NPONATU HEKOPPEKTHO.

BosBpalwiaemoe npu 4YTeHunm nopTta
OxFE 3HayeHne — Tun SD-kapTbl (Nepe-
mMeHHass SD_TYPE GaHka o6Lliero AocTy-
na).

Tabnuua 28

Cmeuwenne | Tun gaHHbIx | MHeMoHMKa OnucaHue
0 BYTE PSPI_ADDR INoruyecknin agpec ycTpoiicTaa
1 BYTE PSPI_MODE | HacTpoika CKOpOCTW 1 pexxumMa paboTsl
2-133 - PSPI_DATA [aHHble oTnpaBkw/nNpuéma

durkaTop ycTpoincTea Ha wuHe (Tabn. 3 B
"Paano”, 2021, Ne 1), HacTpoOIikn cKopoc-
TN paboThl LWKWHbLI, Aanee OaHHble Ona
otnpasku unu OxFF ona npuéma AaHHbIX B
HYXXHOM KonnyecTBe (Tabn. 28). 3Have-
HUe ykaszaTens 6GaHka MO OKOHYaHuUu
npoueaypbl 3anvcu onpegenseT OJNHY
SPl-nakeTta. ®opmaT 6GaiTa HaCTPOWNKU
CKOPOCTM COOTBETCTBYET MAAALINM YeTbl-
pém 6utam peructpa SPCR MK LMY:
CPOL CPHA SPR1 SPRO. CPOL n CPHA
onpenensT pexum pabotsl SPI-ycTpoii-
cTtBa, SPR1 1 SPRO — 3HaveHue paboueit
4acToThbl WWHBI: Ansa 3HadeHuit 0—3 oHa
Oynet paBHa 5 MM, 1,25 Mru, 300 kly,
16 kI, COOTBETCTBEHHO.

Mocne 3anonHeHuss 6aHka BblAAETCH
KOMaHAa Ha 3anpoc BbiBOoAOM 0 B ynpas-
nawowmin nopt OXFE.

Mocne BbINOJIHEHWS KOMaHAbl 3Haye-
HUsi 6aHKa, HayMHas Co BTOPOW No3vuuu,
OyayT 3anosiHEHbI OTBETHLIMU AaHHbLIMU,
MOJTy4EeHHbIMU OT YCTPOICTBA.

MpogomkeHne.
Ha4ano cm. B "Pagmno”, 2021, Ne 1—5

9Ty KOMaHay cnefyeT UCnob30oBaTh C
OCTOPOXHOCTbIO, MPY CMEHE KapThl B MNPO-
uecce paboTbl PEKOMEHyeTCs UCMOoJb30-
BaTb COPOC U3 CUCTEMHOI KOHCOJN.

Yachl peanbHOro BpemMmeHun

Yacbl peanbHOro BpemeHn (YPB)
MCcnonb3yloT Ansa paboTbl 6510k NepemMeH-
HbIX 06LLLEero gocTyna ¢ agpeca 65 pasme-
poM ceMb 6aiT. CTpykTypa 6710Ka AaHHbIX
npueeneHa B Tabn. 29. Bce nona — pas-
MEpOM OAMH 0OaiT, AaHHble XPaHATCA B
dopmate BCD, B aTom popmate 3anuchl-
BalOTCs OecsaATUYHble yncna ot 0 go 99,
cTapwuii nonyb6aiT COoepXUT OEeCATKU,
MNaALWNM — eguHNLBI.

Kpome aToro, B cuctemHom O3Y xpa-
HUTCA KOMUA NaMATU Pe3epBMPOBAHHOIO
Gatapeeii O3Y YPB, pocTtyna kK KOTOpoOi
13 NPUKIaAHbIX MPOrpaMm He NPeayCMOT-
peHo.

Tabnuua 29

OnucaHue
CeKyHabl
MuHyTbI
Yacb!
[eHb Hepenu
[eHb Mecsua
Mecsay
loa

UHaekc

(=21 {521 F Y (8] hv] ) [

Ona ynpasnenns YPB cnyxart komaHab!
ynpasngowero nopta OxFE ¢ Homepa 80
no 87, nx nepeyeHb npueenéH B Taén. 30.
Bce komaHabl paboTaloT ¢ 6510KOM AaHHbIX
YPB: kOMaHOa 4YTeHus 3anosiHAeT COOT-
BETCTBYIOLLME MNONS, KOMaHAa 3anucu
OEepET N3 HNX AaHHbIEe.

Komanpa Onucanve B°§:’;ﬁ:“:::°e

80 CuuTaTb Bpems/gaty -

81 YcTaHoBUTL BpeMs -

82 YcTaHoBUTL aty -

83 CucteMHas komaHaa 3anvcu M3Y UPB -

84 Cuwuratk HacTpoiku ALARMO Hactpoiku
85 Cuurtatk HacTpoiikn ALARM1 HacTpoiikn
86 Cuurats 6aiT cTaTyca YPB Cratyc

87 CucTemHas komaHaa utenus M3Y YPB -

1I9d3LOI9UNOM

nJ-olpe@}nsuod :19ooduog
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Ona ynpaBneHuss YPB MoOXeT ObiTb
MCMOJIb30BaH N PexXmnM NpamMoro AocTyna
K SPI-ycTpoiicTBam, no nopsaky paboTsl B
3TOM pexmmMe CMOTPUTE PYKOBOACTBO MO
Mukpocxeme DS1305. Ona HacTpouiku
npepbiBaHnin oT OyauabHUKOB ALARMX
MCNOJNb3YyNTE PeXuM MPSAMOro ynpasne-
HUS.

KonTponnep Ethernet
Pab6oTa c ceTblo Ethernet mak-

CUMaNbHO WHTErpmpoBaHa B
CTPYKTYPY CTaHAapTHbIX YHK-

— nepegaya AaHHbIX NPOUCX0aUT cne-
umanbHbIMU NakeTaMmn JaHHbIX, Y KaXa0ro
rnakeTa eCTb UCTOYHUK, NaKeT MOXET ObITb
aapecoBaH KOHKPETHOMY nony4aTtento, a
MOXEeT ObITb LUMPOKOBELLATENbHbIM, T. €.
ajpecoBaHHbIM BCEM YCTPOWCTBaM B
CBOEeN noaceTu;

— coaepxaHue naketa onpenenseTrcs
MCMONIb3yEMbIM MNPOTOKOSIOM 0OMeHa,
nakeTbl BAOXEHblI Apyr B Apyra kak mart-
PELLKY, KaxAbli NPOTOKON CAYXWUT AN

Ta6bnuua 31

onpenenérHbix ueneii (taén. 31). B
yacTHocTh, npotokon ARP mncnonb3yetcs
Kak cnyxeOHbln Aonsg uaeHTudukaunm
YCTPOWCTB B ceTun, npotokon UDP — ansa
nepenayn KoOpoOTKUX coobueHun 6e3
rapaHTuii poctaskm, TCP — onsa nepenayu
60bLLMX 0OBEMOB AAHHBIX C rapaHTUPO-
BaHHOW AOCTaBKOMN;

— Yy Kaxaoro yCTpOMCTBa B CETU eCTb
HecKkonbko apgpecos, Ethernet-¢ppenm
onupaeTcs Ha TakK HasbiBaembli MAC-
afpec, OH MMEET BUJ, XX-XX-XX-XX-
XX-XX, rae XX — ymucno ot 0 go 255,
IP-bpelim copoepXxuTt [OMNOJHU-

unn OC CP/M, noaTtomy nerko
MOXeT OblTb MCNonb3oBaHa B

Ethernet-naket

TenoHo |IP-agpec B dopmate
XX.XX.XX.XX (MpoTokon IPv4), B npo-

nobbIX NporpaMmmax, HanucaH-
HbIX Ha NOObIX A3blkax Nporpam-

MAC-agpec oTnpasutens ‘ MAC-agpec nony4yartens

Tokonax UDP, TCP po6aBnsaetcs
eLé noHATue "nopT” Kak xapakTe-

pucTuka npouecca obmeHa (Yncno
Tuna WORD ot 0 no 65535).

B Tekyweln Bepcuu NpOLUNBKK
(4.52) paboTa C CeTblo OPUEHTUPO-

MUpOBaHNA C  MUHMaNbHbIM ... APYIME NapaMeTpbl 3arorioBka
o6bEmMoOM kopa. Peanusauwnsa

nognepxkn cetm B KPUCC He P

COOTBETCTBYET CTPOro CYLLECT- STy

BoBaBWweMy ctanaapty CP/NET IP-agpec cTnpaBwTens | IP-appec nonyyatens

[6], HO coxpaHsaeT ero 6a30Bble

BaHa Ha npotokon UDP (kopoTkne
coobLLeHns), Npy 3TOM Ha annapar-

ApuHUUNbl.

... ApYyrve napaMeTpkl 3aronoeka

HOM YPOBHE peann3oBaHbl HECKOJSIb-

lMpennonaraeTcs, 4TO YMTaTEND

KO pPa3/IN4HbIX KaHa0B:

3HakoM ¢ 6a30BbIMU NMPUHLMNAMN
opraHmsauum MHOOPMaLNOHHBIX

UDP-naket

— ncnonb3oBaHme kaHana LAN
npuv onepaumnsax ¢ KOHCOJbIO;

noTtokoB B ceTn Ethernet, noatomy

MopT oTnpaeuTens | MopT nonyyatens

— ncnonb3oBaHmne kaHana LAN

yrnybnsatbcs B TeOpuio He Byaem, B
nutepatype n B NHTepHeTe ecTb

... Apyrve NapaMeTpbl 3aronoBka

npu pabote ¢ kaHanom PUNCH/
READER;

MHOXECTBO MHpOpMaUun, oTme-
TUM TOJIbKO HECKOJIbKO OCHOBHbIX

MepenasaeMble AaHHbIE

— paboTa Ha ypoOBHe npuknag-
HbIX MPOrpamm.

Janee paccMOTpUM 3TW KaHanbl

NPUHUMMNOB, BaXHbIX A9 NOHUAMaA-

HUA:

CRISS CP/M SYSTEM CON

¥y [ 1 SHOW
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pUM O HacTpolkax uHTepdenca. Bce
KaHanbl WUCMOMb3YIOT HACTPOWKN KOH-
conbHOM naHenu pasgena RTC and S-
ROM (puc. 16). dusnyeckn HacTpoOikn
xpaHaTca B N3Y YPB, noatomy ans pabo-
Tbl CETEBOro MHTepderica xenartenbHo,
4yTO6bI MMKpOCcxema YPB 1 6aTapes 6binn
yCTaHOBNEHbI. Kaxablh kKaHan wumeeT
CBOW HaCTPOWKKN, NOSTOMY OHM paboTaloT
He3aBMCUMO Apyr oT apyra. Mo kaxgomy
KaHany HacTpauBatoTcs agpeca MAC, IP
1 Ha3Ha4yaeTCsl NOPT, KOTOPbI/ ABNSEeTCS
0AVHAKOBbIM A1 KOMMYHUKALMOHHOIO
npotiecca Ha 00enx CTOPOHax.

Mpn paboTe C KOHCONbHbIMU KOMaH-
namum Beoaa u Bbisoga CONIN n CONOUT
BbIBOA,/BBOJ, MOXET OCYLLECTBAATLCA C
pas3fnunyHbIX UCTOYHUKOB (CM. paHee B
paspene npo BUOC), koTopble HacTpamn-
BaloTca B pasgene IOBYTE cuctemHon
KoHconu. MNpu akTMBMPOBAHHOM KaHane

Ons Tekyuler npowmnskn 4.52 npuBeaéH B
Tabn. 34.

MepBoHavanbHas HacTpoiika bydepa
napameTpaMmuM CeTeBOro apantepa
(MAC- un IP-agpeca) BbINOJIHAETCA npwu
CTapTOBOI 3arpy3ke komMmnbtoTepa. MAC-
n IP-appeca aBns0TCcs 06WUMM aNns Bcex
NPOTOKONIOB OOMeEHa, MOPT HacTpanBaeT-
Cca HauBMAayanbHo. NpuKNagHon pexvm
HE WMeeT OrpaHuyeHWin Ha nepepadvy
LAHHbIX MO OAHOMY BaNTy N MOXET nepe-
LaBaTb W MPUHUMATb MakeTbl n6OoMn
onuvHbl oo 1500 6ait. MpumepHblid anro-
pUTM paboTbl NPUKIALHOW MPOrpamMmbl
npu opraHusaunmm obmeHa no ceTn
Takom.

HacTtponka:

— BbINOJHUTL KOMaHAY WMHULMaNN3a-
unm nHtepdenca;

— 3anonHUTb 6aHK AaHHbIX, 3anncasB
agpeca B O3Y amynsaAtopa OydepoB

npméma v nepegayu;

Tabnuua 32 — 3anofiHNTbL [AaH-
Hble yAanEéHHOro cep-
MHgekc | MHemoHmMka Tun OnucaHue sepa: MAC, IP, nopt.
OTtnpaBka nakeTa:
0 PR_SRV_MAC | BYTE*6 MAC-agpec — 3anucatb AaHHble
ons otnpaeBkn B Oydep
6 PR_SRV_IP BYTE*4 IP-apgpec 0O3Y amynsaTopa, ycra-
HOBWUTb ANIMHY Bydepa;
MopT coefuHeHuA, — BbINOAHUTL KO-
10 PR_SRV_PORT | WORD OQMHAKOBbIN MaHay 4TeHus Gydepa
Ans o6enx cTopoH n3 O3Y amynsaATopa BO

LAN kaxabln BbIBOAWUMBIA Ha KOHCOJb
6ant 6ypet oTtnpaBnatbcs kak UDP-
nakeT Ha cepBep S-SRV, a kaxaplil naker,
NMOJIYYEHHbIN OT 3TOro cepsepa, Oyner
paccmMmaTpuBaTbCs Kak BBEAEHHbIN C Kna-
Bnatypbl cumBos. Ana kaHana LAN Huka-
Kkas obpaboTka He MPoOu3BOAUTCSH, cre-
umanbHble cumBosbl U ESC-nocneposa-
TeNbHOCTN He obpabaTtbiBalOTCa U Nepe-
[AIOTCH Kak eCTb, MPU NOJly4EHUUN CUMBO-
Na cnov annapaTHo COBMECTUMOCTU He
BbI3bIBAETCH.

AHaNoOrn4yHo ocyLlecTBnsaeTcsa obmeH
npu ucnonb3oBaHum o¢yHkumn BUOC
PUNCH/READER, TOnbkO MCNONb3YIOT-
cs HacTpoikn cepsepa PR-SRV. O6a
KaHana ucnosb3yT BCTPOEHHbIN bydep
pasmepom 16 6anT, ecnu nHdopmauus
He Oblna NnpoynTaHa, oHa TepseTtcs. Oba
KaHana paboTaloT Ha annapaTHOM ypOB-
He BWMOC wu He TpebywT A[pyrux
HACTpPOekK, KPOMe HACTPOEeK B CUCTEM-
HOW KOHCONN. Bydep KaHana
PUNCH/READER mMoxeT OblTb HAacTpOeH
13 NPUKIALHON NporpaMmbl Yepes H6aHk
nepemMeHHblx obuwero pgoctyna, 610k
[AaHHbIX pPacnoflioXeH C uHaekca 74 u
MMeeT CTPYKTypy, TMOKa3aHHyl0 B
Tabn. 32. Yepes aTOT kaHan yaobHoO
OpraHn3oBbIBaTb Npouecc obMeHa aaH-
HbIMWU MeXAy AOBYMsSi KOMMblOTepamu,
HanpuMep Aaa peanm3aumm CeTeBbIX
mrp.

Ha ypoBHe npuknagHbiX nporpamm
paboTa opraHM3oBaHa Yepes OTAENbHbIN
©aHK AaHHbIX, CTPYKTypa KOTOPOro npu-
BefeHa B Tabn. 33.

Bydep xpaHutca B O3Y MK n pocty-
neH kak 06aHK AOaHHbIX U3 NPUKIAOHbIX
nporpamMm yepe3 noptbl OxFA (agpecHbiin
nopT) n OxFB (nopT gaHHbIX). nsa ynpas-
neHnss oOMEeHOM UKCMoNb3yeTcsa ynpas-
nawowwmii nopT OxFE, komaHabl B UHTEPBA-
ne 48—79. Cnncok AOCTYMHbIX KOMaHA,

BHYTPEHHWI Bydep;

— BbINOJIHUTL KOMaHOy $opmMupoBa-
Hua UDP-nakeTa;

— BbINOJIHUTL KOMaHOy ¢$opmMupoBa-
Hu4a IP-nakeTa;

— BbINOJIHUTL KOMaHOy $opMupoBa-
Hua Ethernet-nakeTa;

— BbIMOMIHUTL  KOMaHAOy
nakera.

Mpuném naketa:

— BbINOJIHUTL KOMaHAy 06paboTkn
oyepeam nakeTos;

— npoBepuTb dnar 3anpoca 0b6paboT-
KM MPUKNagHbIM YPOBHEM;

— Mpu yCTaHOBJIEHHOM dnare npo-
yutaTb AaHHble n3 Oydepa KOHTPON-
nepa B 6ydep amynartopa, cbpocutb
dnar.

Mon TepMMHOM "BbIMOAHUTE KOMaHay"
nogpasymeBaeTcs 3anucb B nopt OxFE
COOTBETCTBYyIOLLEro 3HayeHus. Bce aTtum
KOMaHAbl 3aHMMalT MUHMMYM Koaa B
npuKNagHon nporpammMe n obecneynsaioT
YOOOHbIN PEXUM KOMMYHUKALMOHHOIO
npovecca.

O6paboTymk o4epeam NakeToB BbINOJ-
HSAeT uenbliii 6510K onepauuii:

— CYMThIBAET NOJTyYEHHbIE NaKeTbl;

— oTBeyaeT Ha ARP-3anpockl, Hanpae-
NleHHble NHTepdency;

— pacwudpobiBaeT ARP-oTBeThl OT
cepsepa Ha nonyyeHne MAC-appeca;

— obpabaTtbiBaeT nakeTbl KaHana KOH-
CONbHOrO0 OOMEHA, MOJIyYEHHblE AaHHbIE
coxpaHsatoTcs B Oydepe;

OTNpaBKu

CmeweHue | Tun faHHLIX MHemoHuKa Onucanne

0 WORD LAN_PAR Cnyxe6Hble HacTPOMKK

2 WORD LAN_MBUF_IN Aﬂsegs%’?jsﬁﬂ:‘;‘;im

4 WORD LAN_MBUF_IN_L LnuHa Gychepa

8 WORD LAN _MBUF OUT A”p:%%yy‘*’::fngfggga””

10 WORD LAN_MBUF_IN_L LnuHa Gychepa

12 BYTE*4 LAN_IP_MY Ceow IP-agpec

16 BYTE*4 LAN_IP_REMOTE IP-appec napTHEpa

20 BYTE*6 LAN_MAC_MY Ceoi MAC-agpec

26 BYTE*6 LAN_MAC_MY MAC-appec napTHépa

32 BYTE LAN_ BANK CnyxebHble AaHHble
YKasaTenb YTeHus

33 WORD LAN_RXDPT BHYTpeHHero Gydepa

KOHTpOnnepa

35 WORD LAN_RXSTATUS PesynbTaT onepauum yteHus

a7 WORD LAN UPD DATA ﬂa”';b;fef;;;zln”c”

39 WORD LAN_PORT MY CBoit nopt

a4 WORD LAN_PORT_REMOTE MopT napTHépa

43 BYTE LAN_PROTOCOL Tun npoTokona

44 BYTE LAN_MAIN_RQST gpagﬁgﬂig":;;‘::

45 BYTE*4 - 3apesepBupoBaHO
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Tabnuua 34
Komanga | Mnaekc Onucanue Bosepaluaemos MpowunBka
3HaYeHue
48 0 WHuumranuaauma agantepa Ethernet )
Ha cTaHOapTHbIE HACTPOMKU
49 1 WHuumranuaauma agantepa Ethernet )
Ha HacTpoKK BaHka AaHHbIX
Konupoeatb gaHHble u3 O3Y
50 2 . -
3aMynaToOpa BO BHYTPEHHWIA Bychep
51 3 KonupoBatb flaHHbIe U3 BHYTPEHHEro B
bydepa B O3Y amynaATopa
52 4 MpouunTath 3HavyeHne ETH pernctpa SHaveHwe
pervcTpa
53 5 Mpountath 3Ha4eHne MX pernctpa RIS
pernctpa
OTnpasutk Ethernet naket na
= B BHYTpeHHero Bydepa ER
MpouuntaTtk Ethernet naket Bo
= ¥ BHYTpeHHUI Bychep ETEyE
56 8 MpounTaTh 3HAYEHUA CHETYMKA 3HayeHue
NakeToB B oMepean NPUEMHMNKa CYETUMKA
57 9 3anucatb faHHble B ETH peructp -
58 10 Mpouutate PHY peructp -
Paccuutate IP CRC BHYyTpeHHero
59 11 -
bydepa
60 12 CchopmupoBath IP-naket BHyTpeHHEro i
bydepa
61 13 Cchopmuposats UDP-naket i
BHYTpeHHero Bychepa
Cdopmmpoeate ARP-otBET Mo
62 14 -
3anpocy BHyTpeHHero Bydepa
63 15 Ccbopmuposate Ethernet-naket -
64 16 Mony4yuTe TUN NPUHATOrO NakeTa Tun naketa
65 17 MpouunTate 3HaveHwe pernctpa ESTAT IHEIEAE
pervcTpa
O6paboTaTh ovepeab BXOAALLMX
66 18 i Peaynerar
OTnpaeuTb GakT gaHHLIX B CETERBOM
o e MHTEP(ENC KOHCONKW PEG LT
OTnpaeuTk BalT AaHHBLIX B CETEBON
o e wHTepdeiic kanana PUNCH/READER FEILTED
69 21 OTtnpaenTtb aarpdggnnbm 6ycep no Peaynbrar 458
70 22 Ynanute 3aronoeok UDP-nakeTa - 4.58

— obpabaTbiBaeT MNakeTbl KaHana
PUNCH/READER, nonyyeHHble OaHHble
coxpaHsoTcsa B Oydepe;

— NPV NOAy4YeHUN nakeTa, KOTOPbIA
TpebyeT 06paboTKM CepBepoOM, ykasaH-
HbIM B BaHKe JaHHbIX KOHTpOepa, naket
CUYMTbIBAETCA BO BHYTPEHHUN Oydep,
ycTaHaBnmBaeTcs dnar 3anpoca obpa-
60TkK1, 1 0O6paboTka ocTaHaBNMBaAETCH A0
CHATMS aToro ¢dnara npuknagHom npo-
rpaMmmon.

AHanornyHyio  06paboTKy  MOXHO
BbINOJIHUTb N B PYYHOM peXxunme, UCnosib-

3yl COOTBETCTBYIOLUME KOMAHAbI, HO NMpu
3TOM Hapo GyaeT opraHn3oBaTb BCIO NPO-
uenypy obpaboTkM NakeToB Ha YpPOBHE
NPUKNagHOro NPUIOXeHUs.

Ecnun B HacTpolikax kakoro-to IOBYTE
ycTaHoBneH kaHan LAN kak Bxogawmm,
npy KaxaoM BbI30BE COOTBETCTBYIOLLEN
odyHkumm CONIN wunn READER 6ypert
BbI3bIBATbCA 00pabOTUMK O4Yepean BXO-
aawmx naketoB. Ecnn aktneeH oOMeH Ha
YPOBHE KJIMEHTCKOro MNPUNIOXEHUN, T. €.
HaACTPOEeHbl agpeca v NopT NapTHEpPA,
OHO 00§13aHO Kak MUWHUMYM MpPOBEPSATb

dnar 3anpoca 06paboTkn U CHUMATb €ro,
B MPOTUBHOM Cllydae BXOASLLME NaKeTbl
He OyayT 06paboTaHbl 1 6yayT NoTepsiHbl
npu nepenosiHeHnn BxogHoro 6Gydepa.
Mpn okoHYaHUK PaboTbl pekoMeHayeTCs
agpec naptHépa yctaHoBuTb B 0.0.0.0,
4yTo OyneTr ob6o3HayaTb OTCYTCTBME Ha-
CTPOWKMU, 1 NakeTbl 6yayT UTHOPUPOBAHbI.

KoHTponnep nopaepxmaeT o6paboT-
Ky ARP-nakeToB Kak ucxogawmx ans
3anpoca agpeca napTHEpa (TObKo Npu-
KnagHoro obmena), Tak n GopmMupyeT oT-
BEThbl Ha BXxoAsLme 3anpockl. Ho ans on-
TUMU3ALMN CKOPOCTM PaboTbl PEKOMEH-
nyeTcs 3apaHee nponucatb ARP-Tabnuubl
KOMMbIOTEPOB, C KOTOPbLIMU Npeanonara-
eTcsl 0OMEH AaHHbIMU, a B PUILTPaxX MUK-
pOCXeMbl KOHTPOJSIEPA 3aNPeTUTb NPUEM
LUIMPOKOBELLATENbHbIX MAKETOB.

Pabota co ctekom TCP/IP Ha ypoBHe
CTaHAAPTHbIX QYHKUWUIA OTCYTCTBYET, HO
MOXeT ObITb peann3oBaHa Ha YPOBHE Npu-
KnagHow nporpammel. Miexogsawmin 6ydep
coaoepxuT nonHein Ethernet-gperm pgnsa
OTNpPaBKM, MNO3TOMY MOXHO 3anucaTb Tyaa
OO0 HYXHbIA NAKET U BbIMNOMHUTb BPYY-
HYIO KOMaHAy OTnpaBky nakeTta. Ans yn-
poLeHnss paboTbl eCcTb crneLumanbHas Ko-
MaHga pacyéta KOHTPOJSIbHOW CyMMbI
6ydepa. Bo3amoxHO, 4TO B HyayLimnx Bep-
cuax npoLmeku popmupoBaHue TCP-na-
KeToB 1 paboTta co ctekom TCP/IP 6yayTt
peann3oBaHbl Ha YPOBHE CTaHOAPTHbIX
DYHKUNA.

B cTaTtbe onucaHbl nuLb 06LmMe NpuH-
umnel paboTel, B cnyyae, ecnu 6yneT He-
obxoauma oononHUTeNbHas uHpopma-
uMs No MCNONb30BaHUIO UHTepdenca
Ethernet, npumepsl peannzaunu, nuwnte
3anpochkl Ha aapec penakunm, KOMMEH-
Tapuu 6yayT onybnukoBaHbl B O4yepen-
HOM HOMEpe XypHana u no agpecy
http://criss.radio.ru Ha cTpaHunuke
npoekTta B VIHTEpHeT.

Boobue, onbiT NpakTuyeckon paboTbl
nokasasn, 4To AJi9 peanusaLmm noaHOLEH-
HOro YCTpOWCTBa, paboTaloLLero B cetu,
xenartenbHO [00aBUTb MPOMEXYTOUHbIN
mexay LMY v koHtponnepom LAN Mukpo-
KOHTpOep, KoTopbii obpabaTtbiBan Obl
MOTOK LUMPOKOBELLLATENbHBIX COOOLLEHNIA,
obecneumBan 66l 06MeH ARP-coobLLeHn-
amu, ICMP (komaHpa ping), ¢unstpoBan
Obl MOTOKM Aa@HHbIX MEXAY KaHanamu cep-
Bepa, PUNCH/READER, npuknagHou npo-
rpammbl 1 pewan 6bl Npoyne BCrnomMora-
TeNnbHble 334a4M KOMMYHUKALWOHHOIO
obmeHa.

PaboTa c npepbiBaHMAMM

Ha ypoBHe amynsTopa peann3oBaHa
paboTa c npepbiBaHUSAMU, B TEKYLLEN BEP-
CUM OHa Haxo4MUTCS B PeXumMe TeCcTMpoBa-
HUS.

MopaepxveBaemMble TUMblI NPEPbIBAHNIA
onuvcaHbl B Tabn. 35. MpepbiBaHUs MoryT
dopmuposaTtbes KBY, BHELLHMMUK yCTPO-
CTBaMu, BHYTPEHHUMU UHTepdencamm
MK LY. MNpepbiBaHNA Ha YypOBHE 3MyN4-
TOpa MOXHO paspewunTb Wau 3anpetutb
yepes creumanbHble gnarn n3 6aHka o6-
wero pgoctyna INT_MASK*. Kpome 3Toro,
NpepbIBaHNSA AOMKHbI ObITb HACTPOEHbI HA
YPOBHE NHTEPdENCHBIX YCTPONCTB, a KBY
MMeeT CBOM dnar paspeLleHns npepbiBa-
HUI, KOTOPbLI COOTBETCTBYET NO CTPYKTY-
pe 6aiity 0 pnara INT_MASK.

PaccmoTpum CTpyKTypy npouecca
ynpaBfieHns nNpepbiBaHNSMU NOLPOOHee.



Ha yposHe MK LY. MNMpepbiBaHus Bce-
roa paspelleHbl, obpabdaTbiBaloTCa npe-
pbiBaHus RXC1, UDRE1, PCINT3. O6-
paboTuMK npepbIBaHUIA ycTaHaBnnBaeT
COOTBETCTBYIOWNN dnar B peructpe
GPIORO. B cnyyae perncrpauuu npepbi-
BaHMsa PCINT3 ob6paboTymk npoBepsieT
COCTOSIHME annapaTHbIX BXOLOB CUrHa-
noB npepsbiBaHna ot YPB, koHTponnepa
Ethernet n KBY (noptel PD6, PD7, PDO
DD1) u yctaHaBnMBaeT COOTBETCTBYIO-
wnii dnar B 1 npu 06Hapy>XeHUN HU3KOTrO
YPOBHSA cUrHana.

Mpu cnepyowem BbI3OBE KOMaHAbI
amynatopa Z80 BMeCTO KOMaHAbl Ucrnosn-
HAleTCs crneuunanbHbli 610K 06paboTkm
3anpoca npepbiBaHUS, KOTOPLIA NpoBe-
pseT cocTosHue ¢naros npepbiBaHUN
GPIORO n GPIOR1 (cuuTbiBaeTcs 13
peructpa ¢nara npepbiBaHun KBY),
HaknagblBaeT  Macky  pas3peLleHuit
INT_MASK, npu Hanuunu paspeLuéHHbIX
npepbiBaHUN NepefaéTt ynpasneHne no
COOTBETCTBYIOLLEMY aapecy aMynaropa.
CHayana obpabaTtbiBalOTCSA BCE 3anpocChl
ot KBY, 3ateM OT Opyrux MCTOYHUKOB.
Komangbl RETI n RETN Bo3BpauiatoT
ynpasneHne 06paboTumky npepbiBaHUR
ons o6paboTku cnepyowero npepbiBa-
HMA B odepeau. llocne TOro kak Bce
KOMaHAbl BbINOJSIHEHbI, YNPaBieHNne BO3-
BpallaeTca 3MynaTOpy C TOro azpeca,
roe Npou3oLEN nepexBaT ynpaBfieHUs.
Ecnu 06paboTynk npepbIBaHUA HA YPOB-
HEe 3aMynsTopa 3aBepLUAETCH KOMaHAOoW
npoctoro RET, o6paboTka oyepean 6y-
LEeT OCTaHOBfieHa A0 Npuxo4a HOBOro
annapaTtHoOro curHana Ha npepbiBaHUe.

HemHoro Tteopuu. Mpoueccop Z80
MMeeT TpU pexuma npepbiBaHWUi: [Ba
COBMECTUMbIX ¢ npoLieccopom 8080 (IMO
1 IM1) n ognH cBon "dupmeHHblii” (IM2).
B amynatope KPNUCC o6paboTtunk nmeet
HECKOJIbKO OrpaHu4yeHuin, KOTopble cre-
nyet yuntbiBaTh. O6paboTymK npepbiBa-
HUA NCNONb3yeT HACTPOMKN BEKTOPOB
npepbiBaHWn, HaCTpauBaeMbIX 4epes
CUCTEMHYIO KOHCOJIb U XPaHSLNXCS B
N3y 4PB.

Pexunm IMO paboTaeT Tak, 4To yCTPOii-
CTBO, WHULMWPOBAaBLUEE MNpepbIBaHUE,
BbICTaBASIET HA LUMHE AAHHbIX KOMaHay
L5 BBINOSHEHUS NpoLLeccopom. B cTpyk-
Type KomaHg Z80 ana aTux uenen s3ape-
3epBUPOBaAHbI OQHOGANTHbIE KOMaHAbI
RST xx, koTOopble dakTU4ECKM ABAAIOTCSH
BbI3OBOM MognporpaMm Mo COOTBET-
CTBYIOLWMM ajpecam, HO TEOpPEeTUHecKu
KoMaHaa MoXeT OblTb nobdoi, B TOM
yncne ¢ onkogamun. B KPUCC BapumaHT ¢
onkogamMu He noppepxuBaetca. KomaH-
[a ans BbiNONHEeHUs 6epéTca U3 Tabnuubl
HaCTPOEK BEKTOPOB NPEpPbIBAHUN.

Pexunm IM1 — cambin NpoOCTON, OH
akBMBaneHTeH komaHae CALL 0x38, BHe
3aBMCUMMOCTM OT UCTOYHUKA NPEPbLIBAHWUINA.

Pexum IM2 — camblii MHTEPECHbIN:
YCTPOMCTBO, WHULUMPOBABLUEE 3anpoc
Ha NpepbiBaHWe, BbLICTABASET Ha LUMHY
[aHHbIX BEKTOP NpepbiBaHWUi V, Npn 3TOM
cam agpec 6epétcs 13 Tabnuubl BEKTO-
poB nepexonoB B O3Y amynatopa no
agpecy |V, rae | — 3HavyeHne peructpa |
(cm. komaHay LD I, A). Takum obpasom,
MOXeT o6cnyxmBaTbes Ao 128 ycTponcTs
Ha WKWHe ¢ rnMbKo HACTPONKOI dusnye-
CKOrO  pacnoJsioXXeHUsi MNpPOrpamMmMHbIX
006paboTyMKoB, 3TO KpanHe 3dpdekTuB-
HOE peLLeHne N0 COOTHOLLEHMNIO NPOCTO-

Ta6nuua 35

HazBaHue MHeMoHMKa WUHugeke
Beog cumBona ¢ knaeuaTtypbl IRQ V KBD 0/0
OKoH4YaHue
obpaTtHoro oTcyéTa cYéTymnka IRQ_V_CTC 0/2
OKoH4aHWe NPourpbIBaHKUs
chparmeHTa Menoaum [ i uls e
OTtnpaBka cumBona
no RS-232 3aBeplieHa Ire e 0/6
MpuHaT cumeon no RS-232 IRQ V_CRX 0/7
MNpepbiBaHve
oT koHTponnepa Ethernet [REL e Lald 1
MpepbiBanwe oT YPB IRQ_V RTC 112
OTtnpaBka cumsona
no TTY UART 3aBepwena IR s U
MpuHar cumeon no TTY UART IRQ_V_TRX 117

Ta/PpyHKuMoHanbHocTb. B KPUCC pexunm
IM2 noppoepxuBaeTcss  MOJIHOLLEHHO,
3HayeHne V GepéTtca mM3 Tabnuubl Ha-
CTPOWNKM cucTemMHor koHconu. Ckopee
BCero, B OyayLmx Bepcusix agpeca oyayT
CTaHJAPTU30BaHbI, 1 NOSIBUTCH BO3MOX-
HOCTb 3aaBaTb UX MPOrPaMMHO.

IMO n IM2 ncnonb3yT OAMHAKOBbIE
HaCTPOVKKN, HO B peasnibHOM XN3HU HA MUK-
ponpoueccopax Z80 pexum IM1 npume-
HANCA KpaliHe peako, 0OblMHO 3TO Obln
IMO gns npocTbix ycTporcTB 1 IM2 ans
OCTaslbHbIX.

Ecnu pnsa yctpoiictea B Tabnvue Bek-
TOPOB MpPEpPbIBAHMIA YKa3aHO 3HayeHue
0xDD, 3TO npusHak HemMackMpyemoro
npepbiBaHns NMI, kotopoe 6yaeTt obpa-
60TaHO BHE 3aBMCMMOCTM OT ¢nara pas-
pelweHnin n paspeweHns npepbiBaHUn
amynaTopa. ObpaboTtka NMI akBMBaneHT-
Ha BbI3OBY MoAnNporpamMmbl Mo agpecy
0x66.

PacwmpeHus ctaHpapTHOro
Habopa KomaHp,

Ona  nosblweHna 3dPEeKTUBHOCTHU
paboThbl KOMMNbIOTEPA CTAHAAPTHLIN HAOOP
KOMaH[, paclUMpeH PSAOM AOMONAHUTENb-
HbIX, KPOME 3TOro, YnpaBnAsiowmin nopT

— DIV, OxED Ox7F — uenouyncneHHoe
nenexHve, BbinonHaeTca onepaumsa HL/A,
pesynbTaT OT AeneHus nomewaercs B HL,
ocTaToK OT genenunsa — B A, dnar Z ycta-
HOBNeH, ecnn HL==0;

— FL32 0, OXxED 0xA4 — onepauus c
nnasaroLLEen TOYKOW, CyMMa, BbINONHAET-
CA  CNIOXEHWe [BYX YeTblpEXOaANTHBIX
FLOAT-uncen, pacnofioXXeHHbIX B NamMaTn
no agpecy (HL) n (BC), pesynbrat byaet
COXpaHéH no agpecy (HL);

— FL32 1, OxED 0xA4 — onepauus c
nnaBaloLLer TOYKON, Bbl4MTAHNE, NMOPSAO0K
BbINOJIHEHUSA aHanorunyeH FL32 0;

— FL32 2, OxED 0xA4 — onepauus c
nnaealoLwern TOYKON, YMHOXEHue, nops-
[OK BbINONHEeHnsa aHanornyeH FL32 0;

— FL32 3, OxED 0xA4 — onepauus c
nnaBalowWen TOYKOW, AeNneHue, nopsaok
BbINOSIHEHUS aHanormnyen FL32 0.

[na poctyna K KoMaHaam onepauui ¢
nnaBatoLLer TOHKON MOXHO UCMOJSIb30BaTb
ynpasnswowmii nopt OxFF n 6nok nepe-
MEHHbIX B 6aHke 06Lero ocTyna ¢ agpe-
ca 51, cTpykTypa KOTOPOro npeacrasfieHa
B Tab6n. 36. llocne 3anucu 3Ha4YeHUM
Heobxoaumo B nopT OxFF 3anucatb
komaHgy 0—3, koTopasi COOTBETCTBYET
nHoekcy komaHgbl FL32, u cuuTtaTth
pe3ynesTat 06paboTku.

CmelleHue Tun AaHHLIX MHeMOHUuKa OnucaHue
Koa BbINoNHREMOM KoMaHabl:
51 BYTE FLIB_CMD 0 — cnoxeHwe, 1 — BbluUTaHWE,
2 — yMHOXeHune, 3 — geneHue
52 FLOAT4 FLOATDATA1 onepaHg 1
56 FLOAT4 FLOATDATA2 onepaHg 2
60 FLOAT4 FLOATDATA3 pesyneTar

OxFF obGecnednBaeT WUCMONHEHWE paaa
KOMaHZA, 4519 [OCTYNa K CUCTEMHbIM pecyp-
cam MK LY.

Job6aBneHHble KOMaHAbl CUHTakcuca
accembnepa Z80 (npedukc ED):

— BIOS 0—BIOS 38, OxED 0x00—0xED
0x26 — BbI30B dpyHKLMK BIOS cooTBeTCT-
BYIOLLLErO HOMEPA;

— BDOS, OxED 0x27 — BbI30B YHK-
umn BDOS, skBmBaneHTHO CALL 0005H B
cpene CP/M;

— MUL, OxED 0x77 — ueno4ncneHHoe
YMHOXEHWE, BbINONHAETCA onepauus
HL*A, pesaynbraT OT YMHOXEHUs BO3Bpa-
waetca B pernctpax A:HL, ¢onar Z ycta-
HoBneH, ecnn HL==0, ¢onar C ycTaHOBNEH,
ecnu Al=0;

Ona poctyna k perunctpam MK LMY
CNYXWT KOMaHga 32 nopTta ynpaBnieHus
OxFF. Ins 4yTeHuns permcTtpa ¢ agpecom B
RAM, paBHbiM (AA), He0Bx0aMMO nochne-
noBaTtenbHO 3anucaTb B nopT OXFF 3Have-
HMa 32 n AA, nocne 4ero npouynTaTb U3
nopta OxFF 3HayeHne COOTBETCTBYIOLLLErO
perncTtpa. Ons yTeHus wectHaauaTnonT-
HOro perncrtpa HeobXxoAUMO BbIMOAHUTL
[BE aHanoruyHble onepaumm Ans Mnag-
Lero v ctapLuero 6aiToB.

Taiimepbl
B KPUCC 13 npuknagHbix nporpaMmm

[OCTYnNHbI ABa Talimepa ¢ TakTom 10 mc:
CTC-Tarimep obpaTtHoro otcuyéTta KBY,

1I9d3LOI9UNOM

nJ-oipei@}insuod :19soduog
ni-oipei@jiew :uaLeld wamdy
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ynpasnsemMsblii 4epea nopT Tanmepa KBY,
M aBTOMaTUYECKN YBENNYMBAIOLLASACA Ha
eavHnLy ofHoOaMTHas nepemMeHHas B
610ke obLlero goctyna ¢ nHaekcom 86.

JONoNHUTENBHO Yepes ynpasBnfoLwmn
nopt OxFF gocTtyneH Talimep 3adepXku,
KOTOPbIN GOpPMUPYET 3a4EPXKKY B MUSIN-
CeKyHAax 3afaHHOW NPOOOIXKUTENbHOC-
Tn. Ha Bpems 3apepxkn paboTta aMynaTo-
pa npvocTaHaBNMBaETCS.

BHewHee ynpaBneHue,
MOHUTOPWHT, OTNaakKa

KPUCC nmeeTt 60ratbiii HQ60Op NHCTPY-
MEHTOB AN yOANEHHOrO ynpaBieHus,
MOHUTOPWHIa U 0TIaAKM NPOorpamMm, B TOM
yucne onsa agantaumm NnporpaMm K pexu-
MYy COBMECTMMOCTMU.

OC CP/M no onpegeneHnio — KOH-
COMbHAsA cucTemMa, NO3TOMY BCe onepa-
UMM BBOAA W BbIBOAA MPOXOAAT yepes
crneuunanbHble ¢yHkunm OC CONIN un
CONOUT. B cucteme MMeETCH BHYTPEH-
HUA GalT HacTPOWKM NapameTpoB BBO-
ha/BblBOOA, KOTOPLIA MNO3BONSET Ha-
CTpouTb UWHTepdelcbl BBOAA/BbIBOAA,
NPUYEM UX MOXET OblTb HECKOJbKO.
MopaepxuBalTCsa KaHanbl CTaHAAPTHOrO
BBOJA/BblBOAA Yepe3 knasuaTtypy n VGA-
KOHTponnep, pabota 4yepesa nocnenosa-
TenbHble nopTbl LST (nopT npuHTepa
KBY), TTY UART MK LMY, nHTtepdeiica
LAN Ethernet. BkniounTb/BbIKNO4YNTL Ka-
Hasbl BBOAA/BbIBOAA MOXHO 4epes3 CuUc-
TEMHYIO KOHCOJIb U NPOrpPamMMHO 13 Mpu-
KnagHblx Nporpamm yepesd 6aHk obLiero
nocTyna, uHaoekc nepemeHHoin 1. OTa
DYHKUMSA MOXET OblTb MCNOB30BaHa Kak
ONs ynpaeneHusl, Tak U Ang yoanéHHoro
MOHUTOPUHra. Hanpumep, 3a ydyeHnkamum
B y4ebHOM Knacce.

Ona dyHkunii KoHTpons paboTel U OT-
nagky NpenycMoTpeHbl PyHKLMM BCTPO-
€HHOro OTNajyMka, KOTOPbIA BbIBOAUT
cnyxebHylo nHoopmaumio B kaHan TTY
UART Ha nvueBOn naHenu yCTPOWCTBA.
Hactponkn oTnagyvka ynpasnsloTCs
yepe3 CUCTEMHYIO MNaHenb, pasgen
U = DEBUG. JoCTynHbl CreayoLme onumm:

— KOHTPOJb NONbITKM paboTaTb C Nop-
Tamu Ha ypoBHe amynaTopa Z80;

— KOHTPOJIb Bbi30oBa pyHKkuMi BAOC —
HOMEpP W aprymMeHTbl Bbi30Ba (YHKLUU
BOC, aagpec, oTkyaa 6bin BbI30B;

— KOHTPOJIb Bbi30Ba GyHKLMI BUOC —
HOMEP W aprymMeHTbl Bbi30Ba (YHKLUUU
BUOC, agpec, oTkyaa Obin BbI30B;

— KOHTPOJIb focTyna k SD-kapTe yepe3
BMOC — Homep pur3nyeckoro cekTopa;

— KOHTPO/Nb KOAOB CMMBOJIOB, BbIBO-
onmbix Yyepe3s BNOC, — BbIBOAUT KOAbl
CUMBOJIOB;

— KOHTPOJIb MPUHATLIX NPePbIBAHUA —
dakT 0TpaboTku NpepbiBaHUIA U COCTOS-
Hue dnaroB GPIORO.

[Ans BbIBOAA OTNAag04HON MHpOpMaLnm
ncnonbdyetcsa kaHan UART, HacTpownkun
KaHana: CKOPOCTb Mepefayn AaHHbIX
115200, 8 6uT paHHbIX, 1 cTOn-6UT, 6e3
KOHTPOJA YETHOCTU. DTU BO3MOXHOCTU
NO3BONAIOT, B TOM 4uCie, afanTupoBaTb
nporpammbl kK KPUCC, kpaTtko 31O yxe
obcyannu B pasgene npo pycudbukaumio
nporpamm. MNpu BbIBOAE afpeca BbIBOAAT-
csl ABa 3HA4YeHus: afpec B NporpamMme u
agpec B UcnonHsgemom ¢arne ¢ y4ETom
capura Ha 0x0100 (ctaHpapTHbIA agpec
3arpysku nporpamm B CP/M).

JononHUTEeNbHO NpefycMoTpeHa pa-
60Ta nporpamMm B pexume otnagku (Z80
DEBUG), koTtopas pobaBneHa B TeCTO-
BOM peXUMe, HauyMHass C Bepcum npo-
wmnBkn 4.55.

CTpyKTypa BHYTPEHHUX
NPOTOKOMNOB

B aTtom paspene onucaHbl BCe BHYT-
PeHHne MpPOTOKOJIbl, NCMOJIb3yEMblIE MPU
KOMMYHUKaUUAX MeXay MUKPOKOHTPOJI-
nepamun Ha nnate n gna CUCTEMHOro npo-
rpaMmMmMpoBaHnA.

Ynpasnsowme
nocnepoBaTtenbHocTu ana KBY

C6poc u nepesanyck KBY.

KaHan 6 gucnetyepa SPI noakno4éH k
BoiBoay /RESET koHTponnepa KBY. Ons
nepesarpy3kn KBY Bo Bpems paboTbl
HeobxoaMMo:

— akTmBupoBaTh kaHan 6 SPI Ha 1 mc,
ONa 4ero MOXHO OTnpaBuTb Nio0yio
NOCbIIKY Yepes CTaHAapTHbI NHTeEpdenc
npamom paboTel ¢ SPI-ycTpoiicTBamu;

— BblaepXxartb nay3dy He meHee 10 mc
ons penHnumannsauumn KBY;

— oTnpaBuTb No SPI Ha KBY komaHay
ctapTta 0x80;

— Bblaepxartb nay3y He meHee 100 mc
ons Hnumnanusaummn KBY;

— otnpasutb No SPI Ha KBY cuHxpo-
HU3MPYIOLLYID MOCNeaoBaTelbHOCTb He
meHee 20 6anTt 0x80.

3anncb cuMBONa Ans BbIBOAA Ha
akpaH. ®opmart SPI-nakeTa:

— agpec B O3Y B npocTpaHcTBe
0xF800—O0xFFDO, cTapwunii 6aiT;

— agpec B O3Y B npocTpaHcTBe
0xF800—O0xFFDO, mnaawnin 6aiT;

— 6anT gna oTobpaxeHns Ha 3KpaHe.

3anuck B nopT KBY. ®opmart SPI-nake-
Ta:

— agpec B ¢opmare O1nnnnnn, roe
nnnnn — HoMep nopTa oT 0;

— OanT ana 3anucu.

YreHwne ns nopta KBY. dopmat SPI-na-
KeTa:

— agpec B ¢opmare 00nnnnnn, roe
nnnnn — HoMmep nopTa oT 0;

— 3aZepxKa 2 MKC;

— OxFF gns yTeHns 3Ha4eHus.

dopmart 06meHa
npyu BHYTPUCUCTEMHOM
nporpaMMmpoBaHumn

BHyTpucuctemHoe nporpammuposa-
HME OCYLLLECTBNAETCHA Yepesd BHYTPEHHUN
nHtepdenc UART, He uMelwWwuin BHeL -
Hero pasbéma. HacTtpownka noprta: CkoO-
poctb — 57600 604, 8 6UT AaHHbIX,
1 cTon-6uT, 6€3 NPoBEepkn YHYETHOCTMU.
Takoii, Ha nepBbl B3rnaa, HeyaoOHbI
MeTo4 nporpaMMmpoBaHus BblOpaH C
Y4E€TOM TOro, 4to ocHoBHo UART npwu
NMPUMEHEHUN B CUCTEMax YnpasfieHUs,
KaKk npaswufao, nNOAKMYEH. Ecnn He
X04eTCs MOCTOSIHHO pa3bupaTb KOpnyc
Oons OOHOBNEHUN, MOXHO BbIBOAbl KOH-
HeKTopa BbIBECTW BHU3 NnaTbl U caenaTtb
OTBEPCTUE B HUXHEW 4acTu kopnyca.
Ecnn HeT nepexopgHuka UART, HO ecTb
RS-232, To ana npeobpasoBaHns ypoB-
HEN MOXHO NCNOJSIb30BaTb BTOPOW KaHan
mukpocxembl DD7, gna atoro cneuu-

anbHO NPenyCMOTPEH BHYTPEHHUI pa3b-
ém XP6.

Mopanok nporpaMmMmpoBaHns n obme-
Ha cneayloLwmii:

— MK nocne nHuypanmsauum nocbina-
eT <R> — roTOBHOCTb K MPUEMY;

— nporpamMmmaTop C 3a4EPXKOW He
6onee 200 mc oTnpaBnseTr agpec
Ha3HayeHus <0>—6>, roe 0 — MK LMY,
nporpamMmMHast namsaTb, "HUXHUE" 64 kb,
1 — MK UMY, nporpammHas namsaThb,
"BepxHue" 64 kb, 2 — MK LMY,
EEPROM, 3 — MK KBY, nporpammHas
namatb, 4 — MK KBY, EEPROM, 5 — MK
BK, nporpammHas namate, 6 — MK BK,
EEPROM;

— MK BoO3BpalwiaeT curHan nogreep-
XOeHusa As;

— nporpaMmarop OTMpaBnseT Homep
CTpaHuLUpbl AaHHbIX ONS 3anncu;

— MK BoO3BpalwiaeT curHan nogreep-
xaeHuns 0xFF,

— nporpamMmaTtop NnobGanTHO OTnpas-
N9eT CTpaHuLy AaHHbIX, pa3Mmep cTpa-
HUUbI AaHHbIX 256 6aiT Ana Nnporpamm-
Ho namatm MK UMY, 128 6ant gng
ocTanbHbIX NPUéEmMHMKoB, MK Bo3Bpalua-
€T 9X0 Ha KaxXAbli nepefaHHbin 6anT
OaHHbIX;

— MK Bo3BpaliaeT npu3Hak Havana
3anmcu Wh;

— NporpamMmMaTop oXuaaeT OKOH4YaHune
3anucu;

— MK Bo3Bpawiaet npuaHak KOHLa
3anucu C;

— npouenypa nosTopsieTcs onga cne-
ayouero 6,10Kka AaHHbIX;

— MO BbIXOZY M3 NPOrpaMmbl 3arpy3ku
MK oTnpaBnseT KBUTAHUMIO 3aBepLUEHUS
0b6paboTkm «Q>.

B pamkax ogHoi ceccun Moryt ObiTb
3anporpaMmmMmpoBaHbl Ntobble 610KK Na-
MSATK B NIOOOM nopsiake.

JINTEPATYPA
6. CP/NET — Network Operating System —

Reference Manual (5 ed.). Digital Research.
November, 1982 (1980).

Ot pegakunn. OCHOBHbIE CrpPaBo4-
Hble CBeAeHusl, Kacarolmecss CUCTEM-
HbIX HacTpoek, 6yayT OOHOBASITbCS U
ny6ankoBaTbCsl Ha cakTe XypHana
http://criss.radio.ru Ha cTpaHu4ke
npoekta. [lo Bonpocam npuMeHeHus
TEX WM UHbIX MPOrpamMMHbIX UK anna-
parTHbIX MIHCTPYMEHTOB, MPUMEPOB pea-
JIN3aUNN KOHKPETHbIX 3a4a4 — numTe
Ha agpec peaakumn mail@radio.ru, Ha
Bce Borpochkl 6yayT AaHbl OTBETbl Ha
CcTpaHuuax XypHasnaa uam Ha caiTe rpo-
eKTa.

YyacTByrvite B pa3BuTUM MPOEKTA,
Aennteck onbiTom agantaumm MO, npu-
cbls1aKiTe nporpaMmsl 4J1si Pa3mMeLLeHus
Ha cavite, nNULINTE CBOM MPOrpamMmbl C
YH4ETOM UMEIOLUNXCS BO3MOXHOCTEM.
lMpegnaravite Nyt noBbILLEHUS [PO-
M3BOANTENILHOCTU U PaCLUVPEHUNS] BO3-
MOXHOCTEV, Cco34aBauTe yJy4lLIEeHHbIe
WIN anbTepHaTUBHbIE BEPCUN KOMIbIO-
Tepa. Bce ob6paiwieHusi 6yayT BHUMA-
TEJIbHO U3YH4€eHbl, J1yyLune — orybnKo-
BaHbl Ha CTPaHuLax XypHana.

(OkoH4yaHune cnenyer)



3TUX COPEBHOBAHUAX, MO CpaBHE-

HUIO C ApyrumMm, MNpPOBOAUMbBIMU
pepakumeir cosBmectHo ¢ Coio3om
paguoniobutenen Poccuun, 06bI4HO Npu-
HMMaIOT y4yacTme Hambosbluee 4HUCNo
CNOpTCMEHOB. B aTOM roay B COpeBHO-
BaHusax "Ctapblin HoBbIl roa” ydyacTBoBa-
no 6onee 600 cNOPTCMEHOB.

B rpynne y4acTHukOB "OAWH one-
patop CW HIGH" nyywwum ctan MwuneH
Anmos  (Milen Dimov, LZ5R) wu3
r. Mnoeamea, Bonrapua. Buktop Aposoi
(UW1M) un3 r. JlncnyaHcka JlyraHckown
06n., YkpanHa, 3aHan BTOpoe MecTo. Ha
TpeTbe MEeCTO B 3TOW rpynne Bbilen
lOpunn Kypunbii (RG9A) mn3 r. Yensa-
OuHcKa.

Oner Ycoe (R8CT) u3 r. EkatepuH-
Oypra nokasan ny4ywnii pesynbtat B
rpynne "oamH onepatop CW LOW", B
NPOLUNOroAHNX COPEBHOBAHUAX OH Obin
BTOPbIM. Ha BTOpOe MecTo B 3TOM rpyn-
ne Bblwen wMockeuy Oner [lyTkoB
(RK3AW). TpeTbe MecCcTO 34eCb 3aHan
Oner TpeHuHr (4U1A) wu3 r. BeHnl,
AscTpus.

B rpynne "oauH onepatop SSB HIGH"
Ha nepBoe mecTo Bbiwen Oner LleBLoB
(RO9HW) wn3 r. Tomcka. BwukTop JlykuH
(RU9CC) wu3 r. KameHck-Ypanbckoro
CeepanoBckon 06. 3aHAN BTOPoOe Mec-
TO. Ha TpeTbem mecTe B 3TON rpynne —
Masen Manbues (RA30A) u3 r. Bopo-
Hexa.

Bnagumup Llepb6akos (RA3Y) us
noc. CynoHeBo bpsaHckol 06n. Obln nyy-
wum B rpynne "oauH onepatop SSB
LOW". AnekcaHgp Cupopos (ROHAV) n3
c. YcTb-TbiM TOoMCKOM 06/1. — Ha BTOPOM
MecTe. TpeTbMM B 3TOWN rpynne okasancy
Anekcein MonyaHoB (R3DCB) na r. Kopo-
néesa MockoBckown 061.

MaBen Hetnkos (RAG6CA) u3 cT. Kpbi-
noBckor KpacHopapCkoro kpasi 3aHsan
nepBoe MeCTO B CaMOl CepbEé3HON
rpynne COpeBHyOLWMNXCH — "0ANH one-
patop MIXED HIGH". Ha BTOpOM mMecTe B
3TOM rpynne, kKak U B npeabiayuive
yeTbipe ropa, — BwukTop KoHgpaTbeB
(UABCC) wn3 ctaHuubl CtapoBenuu-

"Crtapbin HoBbinn ropg 2021" —

UTOIN'A

koBckor KpacHopapckoro kpasi. OH
NPoBEN BCEro Ha ABe CBA3M MeHblue
nobeputens aTou rpynnel. Ha Tpetbem
Mecte — EBrenuin JaHmnanbaH (RM6C)
n3 r. BopoHexa.

B rpynne "oguH onepatop MIXED
LOW" nepBoe MecTo 3aHan leammuHac

E-mail: mail@radio.ru

MOHb BopoHexckoit 06n. TpeTbe MecTo
3aHan tOpuii bBycnoe (EW8DX) us r. [o-
mens, benapyce.

A B rpynne "50 n 6onee LOW" nobeny,
KakK 1 B npegblaylime asa roga, ogepxan
Ceprenn Cepreee (R7MM) wu3 r. Ta-
raHpora PocTtoBckon 06n. Bropoe mecTto

Oner YcoB (R8CT), noka3aBLuni y4wuni pe3yibTaTt B rpynne
SINGLE-OP- CW, n ero aHTeHHa.

NyunHckac (Gediminas Lucinskas, LY9A)
n3 r. bupxai, Jlutea, KOTOpLIA B NPO-
wnom rogy Obin B 9TON rpynmne BTOPbLIM.
BTopbiMm 3aecb 6bin Aneko Urnee (Aleko
Iglev, LZ5l) n3 c. KonpuHka, Bonrapus.
Ha TpeTbe MecTo Bbiwen MwuHpayrac
lOkHa (Mindaugas Jukna, LY4L) w3
r. Punrayganm, Jintea.

B BeTepaHckon rpynne "50 n 6onee
HIGH" BHOBb, Kak 1 B npeablayLne 4eTbl-
pe roga, nobeaun KOpuin KoTenbHUKOB
(RT9S) n3 noc. dHepreTnk OpeHbypr-
ckort obn. Ha BTOpOoe MecTO Bbilien
Hwukonan Kynpun (R3KM) mn3 noc. Pa-

3pecb 3aHan [leHHaguin BepewarunH
(R7MC) us r. Laxtel PocToBckown 06. Ha
TpeTbem MecTe —_ AnekcaHgp
HoBouuxun (UA3QAM) u3 r. Cemunyku
BopoHexckon 06:.

B rpynne "HeCKONbKO onepaTopos
HIGH" nepBoe MmecTo, Kak 1 B npeablay-
wme 4eTblpe ropa, 3aHana KomaHaa
UA4M w3 r. JumuTpoBrpaga Ynbs-
HOBCKOW 0061., B KOTOPOV NpUHUMAnNn
yyactne Bnagumup Pabos (RA4LW),
Anekceir ®epnoToB (RU4LM), AnekcaHap
KnioknH (RU4HP), Anekcein [myweHKoB
(UA4LCH) w Bwutanuin AdaHacbeB
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\ (R3GM),

(RN4WA). Ha BTOpOe MecTO Bbilwna
KOMaHAa KOJUIEKTUBHOW PaAMOCTaHUUU
YenabuHckoro pagmoTexHnkyma RA9A, B
KOTOpou BbicTynanu PycnaH Bepuues
(RK9A), AnekcaHgp KoHHOB (RL9A) u
Oner YepHukos (UC9A). B npowunom rogy
OHW 32HANN B 3TOV rpynne TpeTbe MeCTO.
Ha TpeTbem mecTe B 3Ton rpynne —
komaHga RA5G n3 ¢. KocblpeBku Jlunew-
KO 06n. B coctaBe Amutpus KoneHdvyka

Bagpnma  KpbixaHoBCKOro
! (RN3GQ) un Anactacum Ywakosou
/' (R5GR).

Kak n B npegbiaywme natbe net(!),
nepBoe MeCTO B rpyrmne "HecKONbKo one-
paTtopoB LOW" 3aHana komaHaa Konanek-
TUBHON paamocTaHunn RKAW JAunlOT n3
r. Uxescka. B Heé& Bxogunu Anekcen

LmbikoB (UA4WI), Anekcen lannyaHuH
(UAAWAU) wv Bnagnmnp Ky3HeuoB
(RW4WA). Ha BTOpOM MecTe — KoMaHaa
UA1F n3 r. MypuHo JlIeHuHrpaackom oon.,
B KOTOpOW y4yacTtesoBann Mupocnas iem-
4yeHKo n Bacunun lMpoTaukun. A Ha
TpeTbeM MecTe — KOMaHAa KOJIEKTUB-
HO paauocTaHumm RD8U wu3 nrrt 94
KemepoBckon o6n. B 3TuUx copeBHOBa-
HUSIX B COCTaBe KOMaHAbl MPUHUMANU
yyactue ApuagHa KypbGatoBa, Anek-
caHap $koB4YeHKO, BukTopus Xap4ieHko
(UB9UXJ) 1 Buktop Cuagensbues (RZ9UF).

B aTom roaoy nyywwum cpenm Habno-
pateneli okasdancsa AnekcaHgp Crtonsip
(R3A-107) n3 Mocksbl. Ha BTOpom mec-
Te — EBrenmin NawaHnH (UA3123SWL)
n3r. Ap3amaca Hmxeropoackom o6:., Ha

TpeTbemM — PomaH Hasapos (ROL-45) n3
lMpumopckoro kpas.

CnopTCMeHbI, 3aHsBLUME BTOpbIE U
TpeTbM MecTa B rpynnax, Oyoyt oTme-
YeHbl KOHTeCT-gunaomMamu pepakuum
XypHana "Paguo”, a nobeautenu (nep-
Bble MecTa No rpynnam) nofyyart na-
MSATHble Mefanu (pagnocTaHuum C o4-
HUM OnepaTopoM) UAW nnakeTkn (pa-
OMOCTaHLUMM C HECKONIbKMMK onepaTopa-
Mu). PeadynbTaThl, noka3aHHble nuaepa-
MU B 3TUX COPEBHOBaHUSAX, NPUBELEHbI B
TabGnuue: MecTo, NO3bIBHOW, YNCIIO CBSI-
3el, UTOroBbI pe3ynbTat. TN Xe AaH-
Hble ONS BCEX YYaCTHMKOB pPa3MeLLEHbI
no agpecy http://www.radio.ru/cq/
contest/result/ony_2021_tab_site.
pdf Ha calTe XxypHana.

SINGLE-OP CW HIGH

1 LZ5R 671 69464
2 UW1IM 573 58633
3 RGY9A 533 55421
4 LYBA 520 53357
5 EU8U 480 49661
6 R7AW 473 49492
7 RA1AL 476 49106
8 RK9AX 479 49067
9 R3EG 450 46766
10 UR7GO 432 45185
SINGLE-OP CW LOW
1 R8CT 463 47924
2 RK3AW 410 42586
3 4U1A 398 41807
4 RWA4S 378 39000
5 UR7MZ 374 38515
6 RA3AN 376 38228
7 RCY9A 362 37436
8 RW4W 343 35561
9 RM5F 341 35011
10 R3QA 342 34959
SINGLE-OP SSB HIGH
1 R9HW 276 26274
2 RU9CC 275 26053
3 RA30A 273 25526
4 RM4HZ 255 23809
5 RCS5Z 224 21544
6 R3GZ 206 19604
7 UASURI 179 16804
8 UAOSU 177 16711
9 RTIS 138 13000
10 RN3B 134 12916
SINGLE-OP SSB LOW
1 RA3Y 247 23586
2 R9HAV 224 20969
3 R3DCB 198 19233
4 R9YBW 200 18762
5 R5RC 186 18041
6 UA3BL 185 18023
7 RS3TE 163 15556
8 R1CAM 159 15083

9 RW3S 153
10 RV7M 150

14625
14543

SINGLE-OP MIXED HIGH

1 RAG6CA 600 60587
2 UA6CC 598 60282
3 RM6C 591 59687
4 RX9SN 530 53050
5 YT4W 441 45006
6 RC6U 420 42384
7 RT4M 390 40330
8 UCOA 365 37348
9 R6KA 356 36491
10 RzZ9L 352 36321
SINGLE-OP MIXED LOW
1 LY9A 501 51004
2 LZ5l 473 48161
3 Lv4L 455 46461
4 RL4A 399 40571
5 UX1IVT 383 39589
6 RT4W 319 33148
7 UA9R 304 30416
8 RT4P 284 28966
9 UXSI 283 28489
10 UY2IG 271 27714
SINGLE-OP 50 HIGH
1 RT9S 424 43720
2 R3KM 410 41336
3 EW8DX 391 40246
4 RK3T 377 38820
5 RUGAV 362 37249
6 EWSOM 359 36624
7 R3EA 326 33078
8 RC1W 309 31438
9 UAOSR 261 26131
10 ROAA 257 25500
SINGLE-OP 50 LOW
1 R7MM 366 37371
2 R7MC 353 35831
3 UA3QAM 279 28747
4 UA3TW 277 28119
5 RDIT 261 26665

6 R3VL 238 24395
7 YL2CV 211 21790
8 EWSG 198 20314
9 RN4AO 193 19971
10 RK6HG 191 19592
MULTI-OP HIGH
1 UA4M 932 94050
2 RA9A 601 60822
3 RAS5G 561 56751
4 RT2C 486 49239
5 RK9M 382 39711
6 RKICYA 401 39241
7 RNIT 352 35361
8 RO9T 177 16896
9 RAS8T 65 6003
MULTI-OP LOW
1 RK4AW 528 53736
2 UA1F 285 29032
3 RD8U 227 21135
4  RKAHYT 206 20371
5 R3MAI 176 18128
6 RN5X 172 17334
7 RCOL 134 13542
8 ROWXK 140 13241
9 RMS3X 110 10691
10 R9QQ 101 9844
CHECKLOG
1 LY2BAA 40 0
2 LZ1MC 68 0
3 RS5QA 5 0
4 RA1ANM 38 0
5 R4MA 19 0
6 RA1QD 38 0
7 RA3AL/M 15 0
8 UA1TAUW 116 0
9 RK3MXT 77 0
10 UBOAZR 3 0
SWL
1 R3A-107 124 13042
2 UA3123SWL 89 9121
3 ROL-45 30 2990
4 US-Q-2115 31 2951



HO6unsi1evMHbie BOCMOMMUHaHNSA

B aBrycte 1990 r. Banepuinr Becca-
pabeHko (UAOQBB) npuexan B Pury.
Bctpetunuch B paguoknybe g (YL2AG),
Banepa (UAOQBB) n Cawa Ypxymues
(RG5A). bpaTckne 006bATUSA, BeOb 3HAKO-
Mbl MHOIO JeT.

Banepa cpasy npuctynun Kk peny:
"PebsitTa, ckOJIbko MOXHO ObiTb B TOP 6
Pa3INYHbIX KOHTECTOB, NOPa CTAHOBUTLCS
yemnmoHamu. 9 npurnawaio Bac Ha oguH
13 3HAYMMbIX KOHTECTOB KO MHE B FAKYTCK
UZOQWA". leno B TOM, 4TO C aHTEHHaMun 1
BbIXOOHbIMM KackagaMmu ©Oblno BCE B
nopsiake, a ¢ KOHTECTMEHAMMW HE OYEHb.

Mol cobpanuck Ha konnektueke YLTWW
ex UQ1GWW, Hazio ObIo NOCOBETOBATHLCA
c HawwumMm nupgepom Banepoii (YL3CW).
[MoHANM, 4TO HaM TPOUM 3TO HE OJOJETb.
Mpurnacunn pe6at ¢ YL1ZW. OHu pganu
cornacme. Hy, n kyna xe 6e3 PomaHa
(BW3RR). Ha CQWW He ycneBanu, pem-
nm — Ha CQ WPX SSB.

CnoHCOop y Hac ObIN OTIMYHBIN — 3aBOL,
"PagmnoTtexHuka”. oayymnm numueHsuio
4J0Q v B cepeguHe mapta 1991 r. us Jo-
MOAenoBO BbineTenn B Akytck. KomaHpa
cocTosna M3 LWecTu yenosek: Banepa
(YL3CW), lOpuc (YL2GM), Cawa (RG5A),
Mmptc (UQ2GKL), Oner (YLOW) u g
(YL2AG).

AKYTCK, COJIHEYHbIA MOPO3HbLIN OEHb,
okono —20 rpagycos no Lienscuto. Bosne
Tpana camonéra Hac BCTpedyana uenas
komaHga UZOQWA, u4enoBek p[OecsTb.
Paccenucbk no mawmHaMm 1 OTNPaBUAUCH
Ha MaBHYIO KONNEKTUBKY AKYTUN.

PebsaTa Hac BCTpPeTUIM OYeHb paayLu-
HO. CTOn NOMUACA OT BCSAKUX SKYTCKUX
nakomcTB. BrnepBbie nonpobosan cTpora-
HUHY — MOJIHBIN OTNaa.

Yepes napy gHen nognetenn Poma
(BW3RR) n Hukonait, Mo yuntens Ha KB
(UV3GZ). Pebsaata ¢ YL1ZW npuseanu c
cobown TpaHcmBep ICOM-751 n komMmnblo-
Tep. Hapo 66110 BCE NOAKOYMTL U OMpPo-
60BaTb C MECTHOM annapaTypoii. MNpoxox-
[eHVe BenukonenHoe, Ha 28 My B
[eCsTb YaCOB Bevyepa aMepukaHLIEB, Kak B
Oouke cenépkn. Hepenio po KOHTecTa
pabotann UZOQWA, un3y4yannm MeCTHbIN
aduUp N, KOHEYHO, 3HAKOMUIUChL C FOpPo-
nom. TemnepaTtypa OT —2 rpagycoB Ao
—30 rpagycoB HOYbIO.

A B 3TO BpeMsi amepuKaHLbl, YenoBeK
15—18, noexann Ha ocTpoB Apyba P40V
BbIMIFPbIBATb YeMnMoHaT. 3a ABa OHA 00
Hayana KOHTeCcTa — MOJIHbIA OTAbIX, HU
rpaMmma B poT U T. A.

Hayano KoHTecTa, pile up cTpalHbIi,
no 400—500 cBs3elrt B 4yac. Ha moHuTO-
pe — cBsA3en, Kak NoaHOBOAHasA peka. B
nepeble CyTkM paboTanm TONbKO Ha Aua-
naszoHax 28 n 21 Mlu. 9 paboTtan Ha BTO-
poM MecTe, 6pan ToNbKO MHOXUTENb. K
KOHLLYY NePBOro OHSA roBOpPIO pebsTtam, 4to
P40V Ha 400 QSO meHbLUe, Y4eM y Hac.
HacTtpoeHue y Bcex nogHsanock. Kakme-to
naTbiWN N PYCCKME AenaloT aMepukaHLLEeB
Nno NOJSIHOM Nporpamme.

CneBa—HanpaBo:
(UQ2GID), lmptc byauc (YL2KL), Bacunuii Komaunn (UAOQCA),
AnexkcaHgp Bbop3eHkoB (YL2AG), Hukonaii Xonogkoe (UV3GZ);
cpenHuii psa — Poman CrenaHeHko (BW3RR), IOpuc lNMetepcoHc
(YL2GM), Banepwuii Beccapabenko (UAOQBB); Hwkuwii psg —

AnexkcaHap Ypxymuyes (UQ2-037-116),

YAKUT-SOHA RL‘-PUBLICG

BEPXHUA psa —

ZEONE 1.9+

Oner OcTtpxwuraano

Bnagumup ®posios

(UAOQDL), Muxann TuxoBkun (UAOQBN), Banepwii CuHuoOB
(YL3CW); nexut — Muxann KopHunnos (UAO-098-113).

B HO4Yb Ha BTOpbIE CYTKM CNy4MIOCh TO,
4yero He oXxwupan HUKTO. Ygapuna
"ABpopa”, BepxHMUe Amanal3OHbl 3aKpbl-
nnck. CuTyauus CKBepHasl, NpuULLIOCh
yxoauTb Ha gnana3oH 14 MIy n Huxe. Ho
HeT xyna 6e3 nobpa. EBpona no4tu Bcs He
oTpaboTaHa, a TaM MHOXMUTENen XoTb
npya npyau. Bcé-takv natb 9NeMeHTOB Ha
14 My — 3710 Belb. TemMn, KOHEYHO, CHU-
3UNCA, HO MHOXUTENEN MOJIHbIA OKEaH.

B wtore otpabotaHo 5104 QSO, MHO-
xutenb 971 n 10987836 oukos. Bnepsble
B Mupe B WPX-KOHTeCTe Mbl nepemMaxHynmn
nnaHky B 10 MnH 04koB. NpocTbie naTeuin-

CKue 1 pycckue paamoniobutenn Hagpanm
ylwn amepukaHuam. He Hapo cTaBuTb
cebs Bbile apyrux. B mupe pagmocnopta
MacCTepOB XBaTaeT.

Mocne okoOHYaHUs KOHTEeCTa Mbl 6bIIN B
AkyTcke elwe aHel pecatb. PaboTtanu no-
3bIBHbIM 4J0Q, Beab MHOrne He oTpaboTa-
I 3TOT NO3bIBHON. [MpoLannck ¢ npekpac-
HbIMW paguontobuTenamMm r. AkyTcka oTmy-
HO. Kak 3arpyxanu B CaMONET — He NOMHIO.

OyeHb BOJIbLLUAA 6narogapHoCTb
Banepuio BbeccapabenHko UAOQBB nw
R6FB 3a BCE, 4TO caenan ans Hac!

Bcem yaaun!
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KopoTkue BONnHbI B ApKTUKeE.

Hauano

Muxann KABEPUH (RW3FS), r. PeytoB MockoBckovi 061.

ctatbe I. Ynuanua "Bacunmn JeHn-

COB — MNEpBbIl KOPOTKOBOJIHOBMK
Cubunpu" [1] 9 obpatnn BHUMaHWe Ha
Takolh ¢pparmeHT: "B 1926 . n3-3a mate-
puanbHbIX 3aTpygHeHuii Bacunuin deHn-
COB OblN BbIHYXAEH MOCTYNUTb HA CyX0y
B Kapckylo akcnegumumio 3aBefnyowmm
paauvo. Lenbio akcneguumm Obiia nocra-
HOBKa OMbITOB KOPOTKOBOJSIHOBOW Mano-
MOLLHOM nepefayn nna cyxaeHus ob

1925 . 1 1926 rr. 6611 3adpaxToBaH N UC-
nonb3oBancsa kak Oykcup ona 6apx Ha
Mapupyte Omck—HoBeili MopT B O6CKOM
rydbe u obpatHo. CornacHo AHEBHUKOB
oBmxeHna Kapckon akcneguunm Kom-
cesepnytn 1926 r. [2], "KasaHen" BcTan
nog, norpy3ky B Omcke 22 wions 1926 r., a
16 aBrycta npubbin B HoBwbii [MopT.
23 ceHTa0ps 1926 r. OH HaYan OBuXeHne
B 0OpaTHOM HanpasfieHun un 22 okTabps

BbicokowmMpoTHas akcreauuus Ha napoxoge "Cagko” 1935 r.
Papuctel (cnesa—Hanpaso) A. A. Muxaiinos, E. H. lmpweBu4, C. A. UBaHOB.

M3MEHEHUN CIbILULMMOCTU B 32aBUCUMOCTU
OT paccTosHus. [as 9Toro Ha napoxon
"KasaHel" Obln YyCTAaHOBIEH KOPOTKOBOJI-
HOBbIV nMepepaTymk, KoTopbin Bacunuin
[puropbesny NOCTpOUS B CepeauHe
1925 r.". Takasa TpakToBKa Lenel Kapckon
akcneanuumn NpocTo obeckypaxwmna. Yero
TONBbKO HW HanuwyT B Buknnegoun. Kap-
CKMe 3KCrneauumm KOHUa ABaauathbiX ro-
[oB OblIM MOPCKUMW TOBAPOOOMEHHBLIMU
onepaumsasmMm MexXay MPOMbILLIEHHbIMU
parioHamu 6accenHoB pek O6u, EHnces n
eBpornenckumMn rocygapcresamu. boin n
Hay4HbIA acnekT y aTux akcneamuuin. Ha
cyfax MOPCKOWM 4acTu akcnegumumm npo-
BOAUNUCH paboTkl No ruagporpadun, rma-
ponorun, rugpobuonornn, meteoHabno-
neHns. B pesynbrate aTux paboTt Obuia
cospaHa noumsa Kapckoro mopsi.

Mapoxon "KasaHeu”, 0 KOTOpOM MAET
peub, NpeacTaBnsan cobon apyxnanybHoe
rpy3onaccaxmpckoe CYLHO pPeyHoro
Knacca ¢ apyms rpebHbiMn konécamm. Bo
Bpems HaBuraumm Ha Upteiwe n O6u oH
KypcupoBan mexnay ropogamu Tobosb-
ckom n O6gopckom (Canexapn). B ne-
punog, npoBeneHnsa Kapckux akcnegmummn B

6bIn1 BO3BpaLWEH CnbrupckomMy rocyaapcT-
BEHHOMY MnapoxoacTtsy. lMonyyaercs, y4TO
napoxopn "KasaHel" Haxoguncs B HoBom
MopTty 6Gonbwe mecsaua. Hosbii MopT
HaxoauTcs Ha 68 rpagyce ceBepHoi
LIMPOTLI, N NO OMpPeneneHnio 3To yxe
ApkTuka.

B poknapne Komcesepnytu o Kapckon
akcneguumn 1926 r. [3], B pasgene,
NOCBSALLEHHOM PaguoCBa3u aKCnegmuun,
HEeT yﬂOMVIHaHMVI O KOPOTKUX BOJIHax.
Paguoceasb akcnegnuum ocCywecTBns-
Nlacb Ha ONMHHbLIX BOJIHAX 4yepes3 paguo-
cTaHumn Y6eko-Ceepa (YnpasneHue no
obecneuyeHnio H6e3onacHoCcTM kopabne-
BOX/AEHUS Ha CEBEPHBIX MOPSX) Ha nobe-
pexbax bapeHueBa n Kapckoro mopen
AN MOPCKMX CYAOB U Yepes3 pagnoCTaH-
unn HKMnT (HapogHbii Komuccapuat
noyTt n TtenerpadoB) oS PEYHbIX CYAOB.
Bce coobuweHus wnm B TO Bpems no
Lenoyke, OT OAHOW pagnuocTaHuun K apy-
ro. 3Hauwmt, onbiTbl JeHucoBa B MNpo-
rpaMmmy akcneamuum He BXoamnn n 6uiam
ero 4acTHOW uHuumaTmBoW. HO KTO-TO
nOonXeH Obln eMy nomoratb B "CyXXOEHUU
06 U3MEHEeHUU CNAbILLMMOCTU OT paccToa-

Hus". B ctatbe [1] ynoMmnHaoTCs CBA3U C
Omckom 1 Tomckom. KTo 6binv 3Tn TOM-
CKME U OMCKME KOPOTKOBOJIHOBUKM, KOTO-
pble Aepxanu CBsA3b Ha KOPOTKMX BOSTHAX C
[leHncoBbIM BO BpeMs  OBUXEHUS
"KazaHua" no O6u? B pokymeHTte [2], B
KONOHKE, OTHOCSILLLENCS K ABMXYLLMMCS MO
O6u cynam, obHapyxmnacb Takas 3anmchb:
"29 aBrycta yCcTaHOB/IEHO NpPsIMOe coeau-
HeHne HoBocnbupck—HoBbI MopT”. 9Ta
3anucb CBUAETENbCTBYET O TOM, 4TO
CBs3b Oblna NpoBeaeHa B MHTepecax 9KC-
negmumm. C MasoOMOLLHOW ANVHHOBOJSTHO-
BOW pagmocTaHumm "KazaHua" Takas
CBI3b Oblsia Obl HEBO3MOXHA. 3HAUYUT, 3TO
Obln  KOPOTKOBOJIHOBLIN  NepeaaTymk
Henncosa! lNMepBoe npakTnyeckoe npo-
deccuoHanbHOE MPUMEHEHNE KOPOTKUX
BOJIH B ApkTuke!

OpHCT KpeHkenb NpUBE3 MOMYYEHHYIO
oT Hwuxeropoackon pagmnonabopatopun
KOPOTKOBOJIHOBYIO PagMOCTaHUMIO Ha
HoByto 3emnio B okTabpe 1927 r. "ans
BbISCHEHUS BO3MOXHOCTU MNPUMEHEHUS
KOPOTKOBOJIHOBOI CBSA3M B MOJSIPHbIX
ctpaHax” [4]. O6 3TOM MOXHO NpoYnTaTh
B €ro cTaTbsiX, ONy6/MKOBaHHbIX B XypHa-
nax "PaguodpoHT” Ne 2 3a 1937 r,
"Pagno” Ne 123a 1993 r,, "Pagno™ Ne 9 3a
1947 r.,, n kHure. lNpoTMBOpeYMBOE OT
CcTaTby K CTaTbe NOBECTBOBAHWE, C NOJy-
KPYMUWHaLHOW nopol okpackown! Camon
YEeCTHOU sBNSIeTCA CTaTbsl B >XypHane
"Pagno Bcem” Ne 1 3a 1929 roa. B Hei
3. KpeHkenb nuLIeT He ToJIbKO 0 cebe, HO
1 O Tex Noasx, KOTopble NOAAEPXaNU ero
3KCNEPUMEHTbI CO CBA3bID HA KOPOTKMUX
BOMHaxX. BaxHbIh dparMeHT u3 cratbu:
"[nsa Cy>XAeHUs 0 NPUrogHOCTU KOPOTKNX
BOJIH TpeboBanacb perynsapHas n exe-
OHeBHas cBa3b. CBA3b C OTAENbHBIMU U
OTOANEHHBIMU MYHKTAMW XOTA U Oblna
VMHTEPECHA, HO, B CUJy HEpPEerynsipHoCTH,
He gdBnAnacb nokasaTenbHon..." [4].
3. KpeHkento Heobxoanmmo Oblno HanTn
KOPPECMOHAEHTOB AN PEryfisipHon u
exenHeBHOM cBA3W. [lepBoHavyanbHO Yy
Hero 6bi1a A0rOBOPEHHOCTL O NpoBeae-
HUW eXeOHEBHOM CBA3M TOSIbKO C HVXKHUM
Hosropogom. Haxoasacb B ApxaHrenbcke,
nepen, oTNPaBKOW HA MONSIPHYIO CTaHLMIO
"MaTtoukuH Lap”, 9pHCT TeopopoBuy
NOCETU/T MECTHYI0O PaaMOCTaHLUMIO, 3Ha-
MeHnTylo "cakoropky”. Tam pacckasan o
CBOWX MJ1aHax Mo NMPUMEHEHUIO KOPOTKO-
BOJIHOBOW CBA3WN. PagncTbl "MNcakoropkn™
C HejoBepmeM OTHECUCb K pacckasam
3. KpeHkens, HO, HECMOTPS Ha 3TO, K
nekabpto 1927 r. NoOCTpouIM CBOK KOPOT-
KOBOJIHOBYIO YCTAHOBKY W BKJIIOYMIUCH B
3kcnepuMeHT. C aHBaps no MoHb 1928 .
KkayecTBO KB-cBs3u mexay MaToykuHbIM
LLlapoMm 1 ApxaHrefsibCKOM OblI0 OTNINY-
HbiM. C HuxxHum HoBropogom ces3b yaa-
Banachb TONbKO B HOSI6pe—paekabpe 1927 .
B anBape 1928 r. HaYanbHUK PagMOCTaH-
unm octposa ukcoH A. A. Muxannos ns-
rotoBun KB-nepegatymk 1 ToXe BKIIYMI-



CA B 3KCNepuMeHTbl C MaTO4YKUHBbIM
LLlapom. "CBs3b Obina Tak yCTOMYMBA, YTO
MOXHO ObIJI0 MPUCTYNUTL K NPUEMY JHEB-
HbIX CBEAEHWA O noroge, KOoTopble Ha-
NpaBnsaNCh fanee Ha KOPOTKOW BOJIHE B
ApxaHrenbck. Bonbluyio ycnyry coCnyxu-
na aTta cBg3b [IKCOHY BO BPeEMS NMOBpPEX-
LEHVUS aHTEHHbl MWCKPOBOW CTaHUMUW.
HecKkonbko CyTOK CBA3b Aepxanacb TOJb-
KO Ha KOPOTKOW BOnHe" [4].

Mepepatunk A. A. MuxarnnoBa, KOTO-
pbii paboTan Ha ANIMHHbIX U KOPOTKMX BO-
Hax, OKasasCHd HaCTONbKO yOa4HbIM, 4TO
ero NOBTOPWAM MHOrne paaucTbl CyOoB
CEBEPHOM HaBUraumu 1 nonspHbIX CTaH-
um. AnekcaHgp AnekcaHgposud Muxaii-
0B 3aCNyXMBaeT OTAENbHOIro pacckasa.

B koHue uionga 1928 r. n3 dkyrcka no
peke JleHe oTnpasunacb akcneauuus

Akapemun Hayk Ha HoBocubupckue ocT-
poBa nog pykosoactsomMm H. B. NMuHe-
rmHa. dkcneamumsa nmena ToNbko KOpoT-
KOBOJIHOBbIN NepeaaTymk COpoKkamMeTpo-
BOro pgmanasoHa. B Hauvane Hos6ps
1928 r. paguocTaHuus Ha Mbice Lla-
nayposa, BOCTOYHOM  OKOHEYHOCTU
Bonbworo JiaxoBckoro ocTtposa, 3apa-
6otana. Pagnct — Bnaammup Bacunb-
eBuYy MBaHioK. "Bblibop KOPOTKOBOJIHOBO-
ro nepegaryvka Kak cpencrsa CBS3U B
yOanéHHom 4YacTtu BocTo4dHOM ApPKTUKMK
okasaficd MOJIHOCTbIO OnpaBAaHHbIM™.
"lMo cTaTUCTMKe TOro BPEMEHU BUOHO,
yto 1929—1930 rr. oka3an1cb Nepesiom-
HbIMU — MO3Xe 3TON AaTbl KOPOTKOBOI-
HOBble nepenaTynkm cTann rnaBHbIM
cpeacTtBoOM  cBA3uM B Poccumnckon
ApkTuke" [5].

EBreiun AHppees (R1WA) —

eLweé oavH

'"Heneran”
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B koHue pekabps 1928 . B coctaBe
neneraunm "eul"” OH NPUHMMAET ydyacTue
B paboTe nepsoii BcecotsHon koHdpe-
pPeHunn KOPOTKOBOJTHOBMKOB U CTAHOBUT-
CH YNEeHOM XKOpPWU BbICTaBKU eé y4aCTHU-
KOB, NpeacenaTenemM KOToporo 6bi Npo-

( 1 9 2 6 —1 9 2 7 rr. ) ‘}’ge‘fgfr’f). M. A. BoHu-Bpyesny  (1888—
reoPr"ﬁ qﬂMﬂHL‘ (UY5XE), r. anOB, pra"Ha -I-J\M..[:; e "!Z:; "r"'h'
CCCP ! ,f_*‘u_..

OT1a crTaTtbs noprotoBsieHa Mo Mmarepuasnam kHurn leoprus
YnuaHuya (UYSXE) n Bopuca CrenaHoBa (RU3AX) "Jlucras crapsie
"CallBook"” n He Tonbko... (1925—1941)" (JIbBOB, 2008, 304 c.) n no
paanoniobnTesbCKUM XypHasiamMm pa3Hbix J1eT.

B Hauwane 1927 r. EBreHuii nonyyaet
Habnopatensckuin noseiBHon RK-32. Jle-
ToM 1928 . OH CTaHOBUTCA PagUCTOM

\tfab .5.F. Mat JaWurhem‘m«wu EW Andreeffs
tlﬂmho GohA..

T T Ty

Enarop,apq nomowm G4UZN mn K8CX
YAan0Cb YTOYHUTb NO3bIBHOM ELE o4
HOro Hawero "Henerana" 1926—1927 rr.
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Mapka, BoinywjeHHas B 1981 r.,
C n3obpaxeHnem 6GapKeHTUHbI

Via R.8.G.B. Lom:on "Bera”.
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QSL-kaproyka EBrennss AHgpeeBa (R1WA).

Mm 6bin monopoii EereHnin B. AHopees,
KOTOpbIN npoxusan B HOBropoackom ry-
6epHuM (noc. Manas Buwepa, yn. MNone-
peyHas, 2).

[pumedaHue.

YcTaHOBUTB €ro 0T4eCTBO He NpeacTa-
BUJIOCb BO3MOXHbIM. Buammo, BTOpas
b6ykBa cypgukca no3biBHOro Obiia UM
B35iTa o OykBe ero oT4ecTBa.

lpuBenéxHbiti Ha QSL no3siBHOM g5HS
Obl/1 O4EHb aKTUBHBIM B 3¢upe Tex ferT.
37101 nosbiBHOV @®. JZI6oB npuBoAnS B
cBoux BocriommHaHusix. QSO mexay Humm
661710 npoBeneHo oceHbilo 1925 r., a
paHee g5HS, Haxoasick B siHBape 1925 1. B
Meconoramun, npuHuman curHaasi R1FL,
orneparopom KoTopori 6bin1 B. leTpos [1].
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5 's i DL o,

YuebHas 6apkeHTHa "Bera”,
1928 roa.

y4ebHOro napycHmka — 6apkeHTuHbl "Be-
ra”, KoTopas coBepLuaeT penc BOKpyr EB-
ponbl No MapLpyTy JleHnHrpag—Opecca.
MoponepXxvBaeT NOCTOSIHHYIO PAANOCBA3b C
"konnektuekon" Nyénpodcoseta — RAG3
(6bna pacnonoxeHa Bo [sopue Tpyaa;
noaxe — eu3KAC, kak JICKB), OCHOBHbIMU
onepatopamMu KoTopow Obinn Hwukonai
Ctpomunos (36RW) [2] n OmuTtpuii Apanos
(no3xe — eu3FD, U1AH). OpgHum un3 eé
onepartopoB 6Obina u Jiiogmuna Lpenep
(BNnocnencTBMM KpacHoOapMeeLL, nereHaap-
Has pagmctka paguocTaHumu B 3anonsp-
HOM cene YaneH Ha YykoTke).

Mo Bo3BpaweHnn agomon EBreHnn
nonyyaet noseiBHo 35RB, a B Havane
HOAOpPs cTaHOBUTCA Kak eu3BC.

EBrenunii AHgpeeB (35RB),
1928 roa.

Ha koHdepeHunn npucyTcTBoBanu
116 peneratoB 13 BCEX PETMOHOB CTPaHbI,
cpeau KoTopbix cTapwe 35 net 6biio
BCEro naTb 4yesioBek, mMonoxe 19 net —
7 4yenosek, a 6oONbLUMHCTBY Bcero — 19—
28 net [3].

B Hauwane 1929 r. E. AHgopeeB nepe-
e3xaeT XuTb B JleHnHrpan. MeHseT no-
3bIBHOM Ha eu3GS U yxe B Mae, No NpoChb-
6e AH CCCP n LU CKB, JICKB nocbinaet ero
B CNeumanbHylo 9KCNeanumio, B NyCTbIHIO
Kapakymbl. BmecTe ¢ HUM Bblexan v gpy-
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Xiopu BbicTaBKknN.

roi uneH JICKB — B. M. Tabynbckuii
(eu3AK, paHee — 68RA). OHun paboTanu
no3biBHbIMM  Xau2RS un Xau2ZA. Pe-
rynsapHasi paauocBsa3b C BHELUHUM MUPOM

d nopaepXxuBanacb C MOMOLLbIO BCE TOW Xe

eu3KAC, koTopas Oblna nepeHeceHa u3
Oeopua Tpyoa B axT-knyd6 Ha KpecTtos-
CKWIA OCTPOB, rae 6blnn naeanbHble ycio-
BUSA paguonpuéma.

EBreHnin AHgpeeB perynspHo npuxo-
omn Ha eu3KAC, nomoran MoJsiogpimM one-
paTopam ocBavBaTtb TenerpadHyo asdoyky
1 npaeuna paboTbl B 3adupe.

MpuBeny vHTEepecHbIN cnyyai. OgHom
13 monoabix onepatopoB eu3KAC Obina
Bepta Lop, kotopas, nayins B 1930 .

asbl TenerpadHon as-
Oykn, 3aknwuuna ¢
EBreHnem napwm, 4to 3a
Aekaay AoBenET NpuéEmM
"Mop3aHkn" oo 80 3Ha-
KOB B MUHYTY. M BbIUr-
pana ero!

[Mpumevanue. bepta
Lop B 1931 r. HanpaB-
nanace JICKB aBaxabl:
BecHovi — B MypmaHcK
2151 OO6C/1YXXVBaHWSI CBSI-
3bl0 BECEHHEW IMyTUHbI,
a OCEeHbI0 — B Ka4yecTBe
paauncTku Bo Bpemst MaHéEBpos NMBO JIBO.

Bo BTOpoOi nonosuHe 1933 . EBreHui
AHpgpeeB nonyyaet nosbiBHON U1BM. K
coxaneHuio, fanbHenwasa paguonobu-
Tenbckaa 6uorpadus E. B. AHpgpeeBa
HEeN3BeCTHa...

o BNOMHE eCTeCTBEHHbLIM MPUYNHAM
M3JIOXKEHHbI Matepuan He MOXEeT npe-
TeHgoBaTb Ha NMpaBo abCOMOTHOM UCTO-
pUYecKkoil NCTUHBI, HO aBTop obpaboTan
[OCTyMHbIE EMY MaTepuaibl.
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1. Ynmany I R1FL — Haw nepsbin "Hene-
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JAenerauuns "eu3” (TpeTnii cneBa cuaNT KOPOTKOBOJIHOBUK
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2. YnuanHuy . JlerenpapHbeli  Hukonain
CtpomunoB (UA3BN). — Paguo, 2019, Ne 1,
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c. 9—12 (npunoxeHune K XxypHany "Paguo
Bcem", 1929, Ne 3).

YHuBepcanbHbii UHTEepdenc
Anga undpoBbiX BUOOB CBA3N

EBrennii AJIOEPOB (UA1NAN), r. lNMeTpo3aBoack

HMBEpPCanbHbI MHTEpdENC npegHa-

3Ha4YeH ONd ynpasfieHUsd TpaHcuBe-
pomM npu npoBegeHun undpoBbLIX BUOOB
CBA31 B CTaLUMOHAPHbLIX N NOJIEBbLIX YCNO-
BUAX. B KOHCTPyKUMK 3an0XeHa BO3MOX-
HOCTb NOAKMIOYEHUA K KOMMbIOTEPY MO
USB-kabento n 6ecnpoBogHoe coeanHe-
Hue no Bluetooth Ha paccTosHum 0o 10 m
(Bluetooth class 2). PaboTa npn 6ecnpo-
BOOHOM COEOVHEHUWU, KpOME O4EeBUOHO-
ro ynobctea, NO3BONSET B psife Cly4aeB
n3b6aBUTbLCA OT MOMEexX U HaBOAOK Mo

3Byky u CAT-cucteme, 4acTo BCTpeyalo-
wmxcs B HOyTOykax. YHuMBepcanbHbIA
nHTepdenc (puc. 1) cocTout M3 OByX
yacteih — USB-6noka 1 6noka Bluetooth,
KOTOpble MOryT pabotaTb He3aBUCUMMO
apyr ot gpyra.

Bbibop pexuma pabotel USB unam
"Bluetooth” ocywiecTBnsieTcs nepeksnioya-
Tenem SA1 (COMAX Ha yeTbipe Hanpasne-
HUS 1 OBa NonoxeHus (puc. 2)). Btopon
pexum obecnednsaeT paboty CAT-cucte-
Mbl TP@HCUBEPA C NOMOLLBIO Moayns A2 u

3ByKa C nomoLupto moaynsa Al. K komnbto-
Tepy YCTPOWCTBO MOAK/IOYEHO 4Yepe3
USB-pa3béM. Pazbém X1 cnyxut ang
COeAVHEHUs C TPAHCBEPOM.

Bnok USB coctout ns USB-pa3BeTeu-
Tens A5, K KOTOPOMY NOAKIIOYEHbI BHELL-
Hss 3ByKoBas kapta A3 n USB UART npe-
obpasoBatenbs A4 (puc. 3). Pe3aucTopsbl
R4 n R5 cnyxat ona ycTtaHOBKW ypPOBHeEN
BXOOHOIO M BbIXOAHOrO 3BYKOBOIO CUrHa-
na. 3ByKOBas kapTa — BHELLHAS 3ByKOBas
USB-kapta 5.1 (puc. 4) n UART npe-
obpasoBaTtens USB TO TTL FT232RL,
notpebnsioT He 6onee 0,06 A n nuTaroTca
no USB-wwuHe. CBob6oaHble nopTthl USB-
passeTBuTENss A5 MOXHO MCNONbL30BaTb
0N NoaKo4YeHNs AononHnuTenbHbix USB-
YCTPOMCTB — 9TO onums, BOCTPebOOBaH-
Hasl B COBPEMEHHbIX HOYyTOYyKax. YToObl He
BO3HUKANM NPOrpamMMHble NpPobnaemMbl CO
3BYKOM, HeXenatefllbHO MpUMEHeHne
BHELLHNX 3BYKOBbIX KapT C yNpasieHnem
KHOMKaMn Ha kopnyce, 0Obl4HO 3TO
BKJIlOYEHNE MUKPOdOHA U pPerynnmposka



A3
+3,3B 1&? W USB Audio A5 USB Hub
2 ouT
A1 = 100 H RE I—_ Voo L4585
BC6130 Sk N K g e
RF | Vce RF | Vco c7
215 C3100H 10 w1Gnd a
SpkN Rx R7 E
R315 5y < ; > 3
SpkP RS T Ad z
P 5y * USB UART 3
MicN Gnd —_l_ D <
Gnd RXD K 2 Gnd j_
Gnd
oL
X1 |—'+5 B +3,3B
- SA1.2 SA15 .
AudioCut |2 SA1.3 SA1.4 DA1 7805 SA16
Audioln |3 "Bluetooth" | "USB"
L pic;
XD |4 C5
2
RXD (> 100 H
Vee |6
Puc. 1

Puc. 4

rpoMmkocTn. Cpean MHOroobpasus cospe-
MEHHbIX BHELLUHUX 3BYKOBbIX KapT Xena-
TEeNbHO BbIOMPATbL YCTPOMCTBA, UMEIOLLNE
HU3KME YPOBHU MOOOYHBLIX MPOAYKTOB B
nonoce o 3 ku,.

Bnok Bluetooth coctout us TTL UART
npeobpasosatena HC-05 (A2) n nnatbl
Bluetooth-rapHutypel HM1200 (puc. 5)
Ana cotosoro TenedoHa. Ho rapHutypa
MOXeT ObITb niobas, noaaepxmusearoLlas
npodunb HSP (Handset Profile). MpakTtn-
yecku Bce HSP-rapHuTypbl BbINOMHEHBI HA
Mukpocxeme BC6130 n e€ aHanorax.

Bluetooth Headset

—

Puc. 5

BxogHo 3BYKOBOW CUrHan nocrtynaet
Ha pe3ncTtop R4, BKIOYEHHBLIN BMECTO
LUITATHOrO 3NEKTPETHOro MMKpPOodOoHa rap-
HUTYpPbI. BbIXOAHOM 3BYKOBOW CUrHaN CHNU-
MaeTcs C NoAcTpoeYyHoro pesuctopa R5.

MuTtaHne nnatbl rapHUTYpbl NOAAETCH B
TOYKM MOAKITIIOYEHUS aKKyMyNsaTopa, KOTO-
pbli B 3TOM CJlydae He WUCNob3yeTcs.
MnTaHne BCero ycTporcTea HanpsXeHu-
em 13,6 B ocyulecTBnseTcs oT TpaHCcuBe-
pa. C nuHeliHbIX cTabunmnaaTtopoB DA1 un
DA2 cHumaeTcs HanpsixeHve 5 B 1 3,3 B
COOTBETCTBEHHO.

HanaxuBaHue USB-610ka cBOAUTCS K
yCTaHOBKE ApalBepoOB AN 3BYKOBOWN
kapTbl 1 UART-npeobpasoBarens n KOH-
durypauum napameTpoB MNOSIBUBLLErOCH
COM-nopTa (puc. 6). Ha atom pucyHke
nosismBwmecs USB-ycTpoincTea oTmeuye-
Hbl KpacHOW pamkon. [paneepbl 3BYKO-
BbIXx USB-kapTbl Windows 06bl4HO Haxo-
OUT cpasy, NpobneMbl MOryT BOSHUKHYTb
c ycTtaHoskon gpansepoB UART. B npo-
Laxe nMmeeTcsl 60MbLIOE YMCN0 noname
YCTPOWCTB, BbIMOJIHEHHbIX HA 4Yunax
PL2303 1 CP2102, koTOopble He nogaep-
XMBAIOTCS HOBbIMU Apaneepamu opuum-
aNbHbIX MPON3BOANTENEN, AN UX yCheLl-
HOWM paboTbl HEOOXOANUMO YyCTaHaBNMBATb
CTapble Bepcum 9Tux apamnsepos. [oao6-
HbIX HenpusaTHocTen nuweHsl UART Ha
yunax FTDI.
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taiin  Jelicreue  Bug  Cnpaska
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~ % DESKTOP-23TITDL
{3 Bluetocth
o DVD-avcROBRAE! N ANCKDEDAR KOMNGET-AMCKOE
i Ayanomioge! v ayawonsiEogs
& Bupenagantepel
== JuckoBbie ycTpoiicTsa
K7 Apyruve yerpoiicea
v I 3eywossie urposkie u BWECYCTPOACTEA
AMD High Defintion Audio Device
|| HM1200 Hands-Free AG Audio |
Realtek High Defintion Audio
=B Audigy
SONY A2DP SNK
SONY Hands-Free AG Audio
SOMY Stersc
| & VSEPnP Sound Device |

TN NP Pl S P

8 Komnewotep

=& Korrponneps: IDE ATA/ATAPI

i KarTponneps: USE

Fa KonTponneps: sanomMyHARLLMK YCTRORCTE

[ MoxuTopb!

) Meiwn n nHeie yrazbiEaoLEe yeTpoIicTE:

= Quepegn nevarn

v [ Moprai (COM u LPT)
Silicon Labs CP2790x LISE to UART Bridge (COMA) I
Lz MNocacaesarenwiei nept (COMT)
E (CTaHgApTHEIA NocAegoEaTENEHEIR NOPT Ne cesanHeHmin Bluetooth (COMS)

CrasgapTHeli NoCNeqosaTentHe nopt ne cesannernio Bluetooth (COME) I

B Tiporpemmireie yorponciea

I Npoueccopu

Ij CeTeebie aganTepel

3 Cocremneie yorpoiicTea

ﬂ Yerpodicrea HID (Human Interface Devices)

=
®
3
0
3)
o
I
o
3
o

Puc. 6

HanaxwveaHue Bluetooth 6noka
Ha4YnHaeTCs C BKIIIOYEHNA aaante-
pa Bluetooth Ha komnbioTepe. B
aucnertyepe yCTPOWCTB OOSMKEH
nosBuUTLCH 3Ha4ok Bluetooth
ycTponcTtea (puc. 6). [Hanee
HEoOX0AMMO BbINOMHUTL MpoLLe-
Oypy noucka U COMnpsXeHus
ycTponcte. Windows B npouecce
noucka n conpsaXXxeHnsa yCtaHoBUT
HeobGxoauMble OpaliBepbl, OHU
OTMEeYeHbl 3e1éHOoN pamkon. Onsa
ycrewHon paboTsl HE06X0AMMO B
napameTpax Bluetooth noctaButb
dnaxok paspewunTb YCTPONCT-
BaM Bluetooth o6HapyxwuBaTb
3TOT KOMMbOTEP (pUc. 7). Nocne
YCMELIHOrO COMPSXEHUsa yCT-
POICTB paspelleHne cHMMaloT. B
npouecce conpsaxeHun moaynsa
HL-05 cuctema mMoxeT 3anpo-

silicon 5Ky &
UsSB 2,0 HUB'

MapameTpel  COM-nopTel  ObopyaosaHne

OBHapyxeHue

[~] Pazpewmte ycTpoiicteam Bluetooth o6Hapykusats 3ToT
KOMMbIOTED

4, Yecrpoiictea Bluetooth 6yayT enaets ums 3toro
KOMMBHOTEPA.

YeegomneHnn

OnoBeLyaTe MEHA 0 MOAKIOYEHNH HOBOTD YCTPOACTB
Bluetooth

OtoEpaxars 3naqvok Bluetooth 8 oBnacTv yBeaomMneHniA

Mo ymonyanunro

OK | OTmeHa MNpumesnTs

CUTb KO, NOATBEPXAEHWS, MO
yMonyaHmioo kop — 1234.
3aBoackue HacTtpoiiku HL-05
monyns 9600, 8, 1, n. Kog ana
conpsxeHusa Bluetooth-rapHu-
Typbl NPOV3BOAUTENb YKa3bl-
BaeT B COMPOBOAUTENIbHON
OOKYyMeHTauum, TaM Xe Haxo-
OUTCS MHCTPYKUMS ONns nepe-
BOAA rapHUTYpbl B PEXUM
COMnpsXeHus, 0bbIYHO 3TO Ha-

= G0 XaTune Ha Kakylo-11Mbo KHOMKY B
2°g°°°°°°°°°°°- TEYEHNE HECKOJIbKMX CEeKyHA,.
Mogyne HC-5 MoOXHO 3ame-
HUTL momynem HC-6. Bupg Ha

MOHTaX YCTpOMCTBa MNokKasaH
ésosgssssssooc 3 apuc. 8.
0000 .

Windows 3anomMmuHaeTt co-
npsxéHHsle Bluetooth yctpoii-
cTBa W nMpu nocnenyLmx
BKJIIOYEHUAX aBTOMaTUYECKN
nx nogknoyaet. Moagynu UART
NPON3BOAATCH C HaNPsSKEHNEM NUTAHUSA
5B n 3 B, a Takke KOMOMHUPOBaHHbIE,
noaxonsaTt nobble. BHelwHVe 3BYKOBble
KapTbl, MNPUMEHEHHbIE B YCTPONCTBE,
OYeHb YYBCTBUTESbHBI K Neperpyskam no
MUKPODOHHOMY BXOLY, PEeryanpoBky
YPOBHSI HEOOXOAMMO Ha4YMHaTb C MUHU-
MajibHbIX  ypoBHeln curHana. KoH-
CTPYKUMS UCMbITbIBANACh C Pa3inNyHbIMU
MOZEeNSIMM HOYTOYKOB C OrNepaLMOHHbIMA
cuctemammn Windows 7 1 Windows 10.
MNpY NOBTOPEHUN KOHCTPYKLMU HEOOXO-
OVUMO  yunTbiBaTh, 4YTO pabota no
Bluetooth He ponyckaeT ncnosnb3oBaHuS
rIyXux MeTannnyeckmx KOPMyCOB.
BHewHnn BUA BCero komnaekca rnokasaH
Ha puc. 9.



YCTPOMUCTBO ynpaBneHus
BEHTUNATOPOM M Harpesarenem

C. r'YCEB, r. Mypom Bnagumupckoii 06.1.

ABTOp yCcTpOiicTBa, onucaHne KOToporo npeasaraeTcsi BHUMaHUIO
yuntarenen, — y4eHuk 10-ro knacca wkonbl Ne 20 r. Mypoma.

Pa3paboTtaHHOoe UM ycTpoiicTBO O

6ecneynBaeT ynpaBsieHNe BeHTU-

JISITOPOM U HarpesBaTesieM, CO4EPXUT HEMHOro AeTasieri U HECJIOXXHO

B U3roToBJIEHUN.

EHTUNSUMSA KakK B YacCTHbIX, Tak U B

MHOIOKBapPTUPHbIX AOMax OCTaéTcsa
OYeHb akTyaslbHOM Temon. MHorue Bna-
nenblbl JOMOB WM KBApTUP CaMoCTos-
TENbHO YCTAHABANBAIOT BbITSXHbIE BEHTU-
NATOPbI, KOTOPbIE BKIOYAOTCH OTAENb-
HbIM BbIKJlOYATENEM, HANPUMEP, Ha KyXHEe
wnn B nopsane, WIM OOHOBPEMEHHO C
BKJIIOYEHNEM OCBELLEHUS, Hanpumep, B
caHysne. [Mpepnaraemoe aBTOPOM YCT-
POIACTBO yNpaBfieHUs NO3BOJSIAET aBTOMa-
TM3NPOBATb 3TOT npoLecc. Mamepsiembim

napamMeTpoM, KOTOpbIi ByaeT ABNATbLCS
CUTHaNOM A5 BKJIKOYEHUS U BbIKITIOYE-
HUS BEHTUASALMN, CTAHET YPOBEHb BRax-
HOCTM UNK TemnepaTypbl B MOMELLEHUN.
[Moporun BRaXxHoOCTV nnm TeMnepaTypbl ojs
BKJTIOYEHMSA UN BbIKJIIOYEHUS YCTaHaBN-
BaeT NONb30BaTENb.

YcTpolicTBO cO6paHo Ha OCHOBE Moay-
na Arduino Nano, BO3MOXHOCTM KOTOPOro
3HAYNTENbHO WKpe, 4eM @YHKLMOHan
[ aHHOro YCTPOWCTBA, B YCTPONCTBO MOX-
HO [06aBUTh elWE Kakme-HMbyab A0Mos-

HUTENbHbIE BO3MOXHOCTW. ECnn yCcTponcT-
BO npeanosiaraetcqa NcrnoJjie30BaTb TOJIbKO
B KayecCcTBe perynatopa BAaXHOCTU Unn
TOJIbKO B Ka4eCTBe peryndaropa temnepa-
Typbl, NWHME 3NEMEHTbI UCKIoYaloT. B

YCTPOICTBE NPEeAyCMOTPEH PEXWUM MNpu- |

HYAUTENIbHOMO PYYHOrO BKJIOYEHUS BEH-
TnnaTopa v (Unu) HarpeesaTens.
MNpennaraemoe yCTPOWCTBO HE rMnpe-
TeHAyeT Ha opurmHanbHocTb. CobpaTtb
€ero MOXeT Jaxe HauyMHalLWNii paamonio-
OUTENb, KaKMM SIBASIIOCb U 51, TaK KAk OHO
cobpaHo n3 Hepoporunx, GYHKLMOHaNbHO
3aKOHYEHHbIX KOMMOHEHTOB, Kak NPOCTOM
KOHCTPYKTOP. HO OCHOBHblE MO3HaHWUS B
3NEKTPOHMKE, a rNMaBHOE, B TEXHUKE 6e30-
nacHocTV npu paboTe C CETEBLIM Hanps-
XeHneMm, BCE e HeobXoaMMbl.
Cxema yCTpoKcTBa Mnoka3aHa Ha
puc. 1. OCHOBOI KOHCTPYKUUMK
ABNSETCA MONYNAPHLIA  MOAYb

Arduino Nano. B kayecTse nHamka-

TOpa BNAXHOCTW, TEMMepaTypsl,
COCTOSIHUS YCTPOWCTBA M NpoBee-
HWSI HACTPOEK UCMOJb3YeTCs ABYX-

cTpouHbin XK-gucnneir QAPASS
[1]. LaTuymnk TemnepaTypbl 1 BRax-

KayeCTBE KHOMOK WCMOJb3yeTcs
YeTbIpEXKHOMOYHAs MemOpaHHas
KfiaBMaTypa, Kotopasi MOXeT ObiTb
3amMeHeHa nio6bIMM HOPManbHO
pPa3oMKHYTbIMW  KHOMKaMu 6e3
dukcaumm. ITa knaesmaTypa Obina
BblOpaHa MoTomy, 4To eé€ ynobHOo

A1 DHT21 A2 Arduino Nano HGA1
¢ | Ve R1 5v QAPASS 1602 12C
out 47k N gﬁg LcD
u . I
H SB1 "MeHio" ] 2
Gnd D3 A4 SDA @@
* SB2 "B o SCL
onbLue TE - psl . Ko
SB3 "MeHbwe"
D5 A0 R [/
584 Pyanoe” 1E I s VT2 AO3400 270
GND j@fw AQ3400
A3 JZ-53E13
FU12A X
—T "y
eV
w2308 X ] N /[ '8 -1
- A 470 MK X——
K1.1 k2.1 M
Y Y
Puc. 1 Harpesatens BeHTunaTOp

NPVKNENTb HAa BEPXHIOID KPbILIKY
ycTponcTea. B kayecTse ncnonHm-
TeNbHbIX YCTPOMCTB UCMOMNB3YIOTCA
nBa pene SRD-5VDC-SL-C ¢ nepe-
KJIl04aeMbIMU KOHTaKTaMu, ¢ Aony-
CTUMbIM KOMMYTUPYEMbIM MNepe-
MEHHbIM HanpsixeHnem 250 B un
TokOM A0 10 A. TpéxroaunyHbii

HocTn — AM2302 (DHT21). B .
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OMbIT UCMOJSIb30BAHMSA TakMxX penie noka-
3aJl, YTO CeTeBOE HanpsiXXeHne OHU KOM-
MYTUPYIOT HOPMasnbHO, HO AecATnamnep-
HYIO Harpysky i 4epe3 HWX HUKOrga He
nogknoyan. Yepea Takue pene MOXHO
BK/lOYATb  HanpsIMyl0  NpakTU4yecku
nobble ObITOBbIE BEHTUAATOPbLI. HO MOLLL-
Hble oforpeBaTenun HyXHO BKJ/OYaTb
yepes NPOMEXYTOYHbIE KOHTaKTOpPbI, pac-
CYMTaHHbIE HA TOK MOLLHOWM Harpysku. U
Henb3s 3abbiBaTb NMPO YCTAHOBKY CO-
OTBETCTBYIOLLMX ABTOMATOB 3alUiUTbl B
anekTpowmTte. Ceetognoapl HL1 n HL2,
VHONUMPYIOLLME BKJIIOYEHNE BEHTUNATO-

Mntaetca ycTpOMCTBO OT CETEBOrO
MCTOYHUKA MUTAHUS C BbIXOOHLIM Hanps-
xeHnem 5 B n Tokom go 700 mA. B MoéEm
cnyyae Obl1 NPUMEHEH ManorabapuTHbIN
MOAYJ1b UMMYSIbCHOMO CTabUIM3MPOBAHHO-
ro uUcToyHwka nutanmsa JZ-53E13 [2].
CMOHTMPOBAHO YCTPOWCTBO B nyiiacTmac-
COBOIi kKopoOke pasmepamy 120x80x
x55 MM (puc. 2). Ha BepxHeli naHenu
ycTaHoBneHbl XK-nngmukatop (ona Hero
CAeNnaHo npsIMOYrofibHoe OTBepcTue) u
KHOMKKW. OCTaNbHble 3NEMEHTbl pa3me-
LWeHbl B HWXHen vyacTu kopnyca. [pu
3TOM 4YaCTb U3 HUX YCTAHOBIEHA HA MOH-

CO34aETCS NYTEM PUCOBAHMA (DYHKLMO-
HaNbHbIX 610KOB. [MporpaMmma HaxoauTCs
B cBOOOAHOM AocTyne Ha caite https://
flprog.ru/. NocnepHsas Bepcusa nporpam-
Mbl — 7.3.4. HOo KOHTponnep MOXHO
3anporpammMmpoBaTh 1 C NOMoLLbio 6onee
npuvBbI4YHOM NporpamMmel Arduino IDE, Bep-
cum 1.8.13.

PaboTaeT ycTpoiicTBO cneayoLmm 06-
pasoM. B OexypHOM pexmme B BEpPXHEN
ctpoke XK-nngmkatopa (puc. 3) oTo-
OpaxaeTcsa Tekyllias TeMnepaTtypa B rpa-
nycax Lenbcus, a nocnegHne Tpu GykBbl
roBOPSAT O COCTOSIHUWN pene HarpesaTens,
BblKJIl0O4EHO — Hagnucb OTK, cee-

Toamon HL1 npm 3TOM norawleH,
MAn BKIKOYEHO — Haanucb "BKJT"
(cBeTtognon HL1 ceBeTuT). B HUXHEN
CTpoke oTobpaxaeTcs TekyLas
BJIQXHOCTb B MPOLEHTax, a nocnen-
Hue Tpu BykBbl (U cBeToauon HL2)
TaKkkKe roBOpsiT O COCTOSIHUW pene
BKJIIOYEHUS BEHTUNATOPA.

Mpu npopomkutensHoM (6onee
3 C) Haxatmm Ha KkHonky SB1
"MeHI0" yCTPOMCTBO NepexoauT B
pexum YCTaHOBKM MnapameTpoB
nonb3oBsatenem. [lepBbii napa-
MeTp — TemrnepaTtypa BKIOYEHUS
HarpesaTens. B HuxHen cTpoke
oToOpaxaeTcs TekyLlas yCcTaHOBKa
Temneparypsbl Bko4eHust. C nomo-
Wwplo kKHonkn SB2 "Bonblie” yBe-
NMYNBAIOT TeMMnepartypy, a C NoMo-
wplo kHonku SB3 "MeHblwe" —
YMEHbLLAIOT.

pa unu HarpesaTens, MOryT ObiTb Masno-
MOLUHBIMK fito6oro ceeveHusi. OHu ay6-
JIMPYIOT NOKa3aHWs AUCTIIES U UCMOJIb30-
BaHbl MOTOMY, 4TO AMCNei nokasbiBaeT
TO, 4TO TBOPUTCS B KOHTPOJIJIEPE, a CBe-
TOAMOAbI MOKa3bIBADT UMEHHO TO, Y4TO Ha
KaTyLKy UCMOMHUTENIbHOrO pene nogaHo
HanpsxeHne. Ecnu ceeTognonpl 1 pesuc-
Topbl R2, R3 uckntounTb, Ha paboTocno-
COBGHOCTb YCTPOWCTBA 3TO HE MOBAUSET.
TpaHauctopbl AO3400 MOXHO 3aMeHUTb
6onee pacnpoCTPaHEHHbIMU TPaH3UCTO-
pamn BS170 nnn 2N7000. PesucTtopsbl
MOryT ObITb NIO6OrO TUNAa, KOHAEHCATOP —
K50-35 nnn nMnopTHbIN.

TaxHoW nnaTte, KOTopasi BMECTe C MOAy-
NFAMU  3aKkpenfeHa Ha OCHOBaHWW u3
MIacTMacChl TOSILMHOWM HECKOJSIbKO MUJI-
NMMETPOB. [s MOAK/IOYEHUs AaTynka,
BEHTUNATOPA, HarpesaTtens v CeTeBoro

HanpsXXeHUss MNPUMEHEeHbl BUHTOBbIE
KNEMMHUKMN.
Ona nporpamMmmupoBaHus  Mopyns

Arduino Nano 6bina ucnosb3oBaHa Mpo-
cTas B npuMmeHeHuun nporpamma FLPROG,
paspaboTaHHas GOJbLIMM 3HTY3MaCTOM
panunoanekTpoHukmn Cepreem [nyLieHko.
[Onsa paboTbl B 9TOM NporpaMme He Hago
3HaTb S3blkM NporpammupoBaHus. Ko-
durypaumsa ycTporicTB B 3TON NporpaMme

3aTemM KpaTKOBPEMEHHbIM Ha-
XaTtnem Ha kHornky SB1 "MeHio" ne-
PEXOAAT K CrnenylowemMy MyHKTY MEHIO —
yCTaHOBKe TemnepaTypbl OTKIIO4YEHUS
Harpesatens. C nomMoLLbio KHOMOK SB2 un
SB3 ycTaHaBnMBalOT HYXHOE HaM 3Haue-
HUe TemnepaTtypbl. Cneaylowmm KopoT-
KAM HaxaTuem Ha kHonky SB1 "MeHio”
nepexoasT K yCTaHOBKEe rmopora BfiaXHO-
CTU BKJOYeHUs BeHTunstopa. C nomo-
wplo kHornok SB2 n SB3 ycTtaHaBnvBatoT
Tpebyemoe 3HauyeHue BraxHocTu. Ewé
OOHUM KOPOTKMM HaxXaTUEM Ha KHOMKY
SB1 nepexopaT K YyCTaHOBKE mnopora
BNIQXHOCTU OTKJIIOYEHUSI BEHTUNSATOpA.
KHonkamn SB2 u SB3 ycTtaHaBnuBaioT
HY>XXHO€ 3HavyeHune. [lanbHenwme KpaTko-
BPEMEHHbIE HaxaTus Ha KHonky SB1
NPUBOAAT K NMOBTOPHOMY LUKINYECKOMY
NepeKIioYEHNIO NMYHKTOB MeHIo. Ons Bbl-
xoha M3 MeHio HeobxoouMo HaxaTb U
yoepxuBaTtb kHornky SB1 6onee 3¢, u
YCTPONCTBO NEPENOAET B [AEXYPHbIN
pexunm paboTbl.

Ona npuHyOMTENbHOro BKIOYEHUS
BEHTUNATOPA HEobX0AUMO KpaTKoBpe-
MEHHO (MeHee 2 C) HaxaTb Ha KHonky SB4
"Py4Hoe". Tlpy 9TOM B HWXHEWN CTPOKe
XKK-nHgukaTtopa nosiButCcs coobuieHue
"HUMIDITY ON" 1 3aroputcsi CBETOAMOL
HL2. Mpu 3aTOoM B pexume BKIOYHEHUS
HarpesaTesis yCTPOMCTBO OyaeT npoaon-
XaTb paboTaTtb Mo 3a4aHHbIM NoJsib3oBaTe-
naM napameTpam Temneparypsbl. [osTop



HO€E KpaTKOBPEMEHHOE HaxaTne Ha KHor-
Ky SB4 BbIBOOUT YCTPOWCTBO U3 PYHHOrO
NPUHYAUTENBHOTO PEXMMA, U OHO Hauu-
HaeT paboTaTb NO YCTaHOBJIEHHbIM MOJIb-
3o0BaTenemM napamMmeTpam.

[na NPUHYANTENBHOIO BKIIOYEHUS Ha-
rpesatenst HeEOOXOAUMO MNPOAOIKUTENb-
HOoe (He MeHee 3 C) HaxaTme Ha KHOMKY
SB4. lNMpn 3TOM B BEpXHEeWn CTpoKe Auc-
nnes otobpasutcsa coobllueHne "TEMPER-
ATURE ON" un 3aroputcs ceetogunopg HL1.
PexuvM paboTbl BEHTUASTOPA NPU 3TOM He
n3meHnTcsa. MOBTOPHOE MPOJOIKUTENb-
HOoe HaxaTtue Ha KHonky SB4 BbiBOAWT
YCTPOWCTBO U3 PY4HOrO MPUHYANTENBHOIO
pexuma BKIOYEeHNs pene HarpesaTens, u

YCTPOWCTBO HauMHaeT paboTaTb Mo ycTa-
HOBJIEHHbIM MOJIb30OBaTENeM napameT-
pam.

YCTPOWCTBO 3KCMyaTUpPyeTCca He-
CKONbKO MecsLeB, Npu 3ToM paboTaeTt
wrtaTHo, 6e3 3amedyaHuit. Mpn cbopke n
HanaxuBaHuM cnegyet cobnogatb npa-
BMA TEXHUKN 6€30MacHOCTU.
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OT peaakunmn. davin koHUrypaumm aas
nporpammel FLPROG v ckety aas Arduino IDE
HaxogsaTcsi no aapecy http://ftp.radio.ru/
pub/2021/06/temp-vent.zip Ha Hawem
FTP-cepsepe.

Po6oTt-rymanoun REY 2021
Ha Arduino Pro mini —
ynpasJsieHue

4. MAMUYEB, noc. LLaTtanoso CMosieHCKO 06/1.

Hocne Toro kak 6bl1 nonyyeH Habop
Pas3NNYHbIX aHMMaUWiA UrpyLwKu 1
cobpaH KOMMNEKT Bapuauuii paboymnx
CcKeT4eil, BO3HMK BONpoc 06 nx obbeamHe-
HAN B  PYHKLMOHANBHO 3aKOHYEHHYIO
CUCTEMY YMPaBAEHUS UCMNONHUTESIbHLIMN

CUTyaTUBHbIE OENCTBUSA, UMUTUPYIOLLME
noeseAeHVe YenoBeka. Ha kaxaom ypoBHe
BbI6paHbl MO LWEeCTb BMAOB ABUXEHWN.
dakTyeckn 3TO peann3oBaHO B MPUIIO-
XeHun ans cMaptdoHa U KHOMOYHOM
nynste Y ¢ OLED-akpaHom. O6a BapuaH-
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NPoCTbie ABUMMKEHUA

RAY 2021

HULY "NpOCTble OBMXEHMS", KHOMKa Me-
HSIET MONOXEHWEe, U Ha HeW MnosiBnseTcs
Hagnucek "2". MosBNSAOTCS WeCTb KapTu-
HOK-KHOMOK, 00603Ha4aloWmx ABUXKEHUS:
war Bnepén npasol HOrOW; BpalleHune
roJIOBOW; LIar N1eBon; NOABLEM BBEPX Npa-
BOU pPYyKW; LIEBENIEHNE KUCTAMMU pPYK;
noaobEM BBEpxX neBon pyku. KpaTko-
BPEMEHHOE HaxaTue MpuBOAUT K OAHO-
KpaTHOMY ABUXEHWIO, yAepXaHue — K
LMKINYECKOMY MOBTOPEHUIO OBUXEHUINA.
JanbHenwmne KOpoTKMe HaKaTnA Ha KHOM-
Ky "TMYCK" nepekntoyaloT no Kpyry ypoBHU
ynpaenexnns 1—3, OTKpbIBash Ha Kaxaown
CTpaHuLe HOBble N3006paxeHns KHOMOK
BUOOB ABUXEHNS.

lMpunoxeHne peann3oBaHO B cpene
BM3yanbHoW paspabotkm MIT  App

CUTYATUB. OENCTBUA

RAY 2021

O O (]

MexaHu3Mamu poboTa. ABTOP, Kak Bapu-
aHT, BbIOENWU TPU YPOBHS ABMXEHUN
UIPYLLKA — MPUHSATUE XapaKTepHbIX CTa-
TUYECKNX MONOXEHUN (NO3); NpOCTbie
LBUXEHUs1, No3BoSsIoWME B PA3INYHbIX
KOMOUHaUMax "oXxuBnate” poboTta u

Ta paboTaloT ¢ 06LIKMM CKeTYEeM AJ1s nnathbl
poborTa.

BuayanbHo npunoxexue (puc. 1) pea-
JIN30BAHO Ha YeTbIPEX CTPaHULLAX 3KpaHa,
nepeksoyaemMbix kHonkor "MYCK". Mpo-
LOJIKUTENbHOE HaXaTune OTKPbLIBAET CTpa-

Inventor. 3a 0CHOBY B3ST NPOEKT N3 Moel
ctatbu [1]. B Hero nob6aeneHbl 1 nameHe-
Hbl 6710kn (puc. 2 n puc. 3) KHOMOK
"MYCK" (pexunM) n KHOMOK-KapTUHOK (Ans
npumepa kHonka "A"). Tak, npn cMeHe
3HauyeHuin (CM. puc. 2) rnobanbHol nepe-
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MEHHOW regim oT 1 8o 3 (No wenyky KHomn-
KM) MPOUCXOAUT CMeHa n300paxeHuit
ynpasnsiiowmx kHonok A—E un coortset-
CTBEHHO nepegaBaembix Ans poboTa
KoMaHg, (puc. 3). Hanpumep, npu 3Hade-
HUM 2 KHomka "A" OTnpaBUT WUrpyluke
KoMaHay "4", a npu 3Ha4YeHUn 3 — KOMaH-
oy "444".

AHanornyHelM 06pas3om peanns3oBaHo
M MEHIO annapaTHOro nynbTa ynpasiaeHus
(puc. 4). OkpaH oTobpaxaeT 4eTbipe
CTpaHWLUpbl — 3arnaBHYI0 U TPU CTPaHULLbI
ypoBHel aBuxeHuii. Cxema ycTpolicTBa
nokasaHa Ha pwuc. 5. Kaxnon kHonke
SB1—SB6 coOTBETCTBYET ONpenenEHHbIN
BU[, ABVXXEHNS, @ C MOMOLLbIO KHOMKN SB7
nncTaloT CcTpaHuubl. Vx Ha3BaHus Bbige-
neHbl 6enbiM doHOM. Kaxaoe HaxaTue Ha
KHOMKY conpoBoxaaeTcs (GOHOBOW MNopa-
CBETKOW HaanmMcu BeIOpaHHOro Buaa ABu-
XEHUS.

[MynbT COCTOUT M3 YETLIPEX MoAynen,
CBSI3aHHbIX rMbknumMu nposogamu. Al —
MOZynb AJ19 CBA3W NynibTa n poboTta, A2 —
nnata Arduino Pro mini, A3 — akpaH ans
BU3yanu3aumm MeHio, A4 — noBbILLAIO-
Wi npeobpasoBaTtenib  HaNpPsXeHUs
nutTaHus nynsta. ABTOpy Jocrtancs 6nio-
Ty3-MOAy/b C NMOPOrOBbIM HaMNPsXXeHNem
BkStoyeHus 4,5 B, npoTtus 3,6 B, 3asaBneH-
HbIX npoun3BogmutenemMm. MIMeHHo ona no-
BbILLEHWS HANPSAXEHNST 0 HEOOXOAMMOrO
09 MeloLLLerocs Moayns 1 npepgHasHa-
yeH moaynb A4. Pesnctopsl R1, R2 cnyxat
0N cornacoBaHusl ypoOBHElM curHana Ha
BbiBOAe R, moayna A1 v Bxopma 1 moaynsa
A2. BHelHWIA BUa, KOMMANIEKTYIOWMX Npes-
cTaBneH Ha puc. 6. Nx ynobHee npu-
obpeTaTb B 3apybexXHbIX UHTEPHET-Mara-
3nHax. Bce anemMeHTbl CMOHTMpPOBaHbI B
naacTMaccoBOM GyTnsape MNOAXOAALLMX
pa3mepoB. CkeTy pult_app.ino peannso-
BaH Ha OCHOBE CKeTya A5 nyfbTa rekca-
nopa [2] ¢ mcnonb3oBaHMEM (QYHKLUWIA
6ubnmnotekn iarduino_OLED_txt. [lo-
npobHee o paboTe Bcex QYyHKLUMIA aHHOM
61BNNOTEKN MOXHO NMPOYNTaTh MO CChINIKe
[3].

Mopaynb A1 npegsapuTenbHO HACTPOEH
Ha paboTy B pexume master ¢ NoMoLLbIO
AT-komang. Kak aTo coenaTb, nogpo6HO
M3N0XeHO B [4]. B aToM BapuaHTe moayns
HYXXHO MOMEHATb TPWU MNapamMeTpa COoOoT-
BETCTBYIOLUMMN KOMaHOAMMN:

AT+ROLE=1

AT+CMODE=1

AT+UART=57600,0,0

CkeTy 4n1g MUKPOKOHTpOiepa nnatbl
(servo_pult_17.ino) pobota Takxe cy-
LLLEeCTBEHHO U3MeHEH. OCHOBHasa GyHKLNS
nonyymna  4yetblpe  aprymeHta = —
ispol_(a,B,c,T);, rae a — 4MCcno NoOBTOPOB
KaApoB C HOMepa B MO HOMeEp cC.
MapameTp T 3a8a€T ANNTENBHOCTL Nepe-
X042 Mexay COCeoHUMW Kagpamu B MUi-
nucekyHpax. NobaBneHa @yHkuMs 3a-
nepxkn spemeHn delay_(n); mexay ce-
pvaMn kagpoB. Takoe coveTaHue no3Bo-
naet cTpouTb 6oniee CNOXHbIE CIOXETbI
NOBEAEHUS UTPYLLKU.
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HOCTb. icnpasneHns OblNIV BHECEHDI B

VOUT+

daiin 6ubnnotekn Servo. ns aT0ro B

daliine Servo.cpp (nanka avr) CTpoky
if( ((unsigned)*TCNTn) + 4 <

usToTicks(REFRESH_INTERVAL))

VOUT-

// allow a few ticks to ensure the
next OCR1A not missed

LVCC LED A3 OLED 096 SSD1306
A2 GND| A4 MT3608
A1l Arduino Pro mini SA1 VING
[pc0s MCU 15v SCK ol =
GND — - VIN-| S —
Vee 378 —
R2 51k AS SDA -
R M el .
8

GND)

Puc.5 .

HaJ0 3aMeHUTb Ha

if( ((unsigned)*TCNTn) + 4 <
usToTicks(REFRESH_INTERVAL)
&&SERVOS_PER_TIMER <=12) //
allow a few ticks to ensure the next
OCR1A not missed.

Ccbifika Ha TeMy 00CyXaeHus Ha
npogunsHoM ¢opyme [5].

dainbl NpoekTa 1 UNNICTPUPYIo-

Lwme nx paboTy ponuku npunaralTcs.
B ny6Gnukyemblii BApUaHT ynpasnsio-

vouT+ [ G](
il

_|Puc. 6

GND VDD 5CK. SDA

SB1-5B7

Mpu oTpaboTke pasnnyHbIX OBUXEHW
po60Ta OH [OBOJILHO YaCTO TEPS PABHO-
Becue 1 nagan, NpPenmMyLiecTBEHHO Ha
CMUuHY. ,U,J'Iﬂ CHNXEeHNs aKyCTM4ecKoro
addekTa npun yagapax o TBEPAYO NOBEPX-
HOCTb MOXHO MPUMEHUTb OTPE30K BCre-
HEHHOro NNCTOBOIO noNnaTuneHa

(pmc. 7). C nomMoLbio OBYXCTOPOHHErO
CKOTYa €ero MpUKIENBAKOT Ha BHELLHIOW
CTOPOHY 3aZHEeW KpbILWKK waccu poboTa.
Takxke Oblfo 3aMevyeHo, Y4TO Npu 3Haye-
HUSIX YITI0B MOBOPOTA Kayasiok CEPBOMNpPU-
BoJoB, 6nn3kmx Kk 180 rpagycam, asumxe-
HUSI KOHEYHOCTEW TepsioT CBOK MiaB-

Lero cketya He BOLWAM TPM BapuaHTta
cutyatmBHbIx gencteuii: "UFPA™, "MEY" n
"ONAI". na ux peanMsaumm MCnosb3o-
BaH JOMNOSHUTENbHbIA PEKBU3UT: DNaXOK,
Me4d, MOAENb Urpywknm Ha HUTU. Boc-
npusaTMEe aHMMaumm, a COOTBETCTBEHHO U
eé peanusaums BO MHOMOM 3aBUCAT OT
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VMMEIOLLIMXCH KOHKPETHbIX 371eMeHTOB. o3aTomMy aBTop npeno-
CTaB/siET BO3MOXHOCTb YMTATEN0 AOMNOJIHUTL CKETY CaMOCTOosI-
TeNbHO, NOA UMeloLMNCS PekBuaunT. Mpn pa3paboTke BHELLIHEro
BMAa CTPaHWUL, NPUIOXEHUS (CM. pyC. 1) MOXHO Takxe UCnosb-
30BaThb PeAaKTOP XyA0XECTBEHHbIX GOTO OHNANH [6].

MonyynB XxapakTepHble CHUMKM MpU PasinyHbIX OBUKEHUSIX
po6oTa n 06paboTaB 1Mx B MEPBOM PELAAKTOPE Pecypca, MOXHO
NOy4NTb UKOHKW AN KHOMOK MPUIOXeHusl. ABTOp, npaBAaa, orpa-
HUYMNCS TONTbKO GOHOBLIM N306paKEHNEM CTPaHWLLbI-3aCTaBKM.

Mpn ycnewHon peanu3aumm NpoekTa MOXHO 3aoyMaTbCs O
n06aBNeHNN B KOHCTPYKLIMIO, KDOME UCMOSIHUTENbHbBIX MEXaHN3-
MOB, €Llé N CEeHCOPOB, UM 06 M3MEHEHMM LUaCcCU Ha Llaccu
pob6oTa-keHTaBpa. [Ana atoro notpebyeTcs AOMNONHUTENbHbIN
MUKPOKOHTPOJINEP, KOTOPLIM MOXHO CBSA3aTb C NEPBbLIM B 06LLYIO
ceTb Yepes oauH Bluetooth-monynb.
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Mopaynb Tanmepa C005

2...5 B, notpebnsiemblii TOK B pexume
oxunaaHms — 1 MKA, a B npouecce oTcHéTa
BpemeHn — okono 100 MKA, makcumanb-
HbI BTEKAKOLLMIA BbIXOOHOW TOK (NPW HN3-

M KOHCprKuMM Ha ero OCHOBe KOM JIOrM4eCKOM YPOBHE Ha BbIXOAE) —

UN. HEYAEB, r. MockBa

Ha npocTtopax MIHTepHeTa v B paguo-
MarasvHax MOXHO HeOoporo npu-
obpectn momynb CO005, koToOpbI NO3U-
LMOHMPYETCS Kak MporpaMMupyemblii
Tanmep. 3tomy mMoaynio B NHTepHeTe
Takke MOCBSALEHO HECKOJIbKO NMOAPOOHbIX
onucaHuin, Hanpumep [1, 2]. 9T0T Moayb
npeacTaBnseT coboi neyaTHylo nnaTty c
KOHTaKkTHbIMK niiowagkamu (puc. 1), Ha
KOTOPOWM CMOHTMPOBAHA MUKPOCXeEMa,
3anuTas KoMnayHgom. Ha 3ToM pucyHke
rnokasaHa yc/ioBHasi HymepaLms ero BbiBO-
0OB, a BapuaHT 0003HayeHusas — Ha
puc. 2. Mukpocxema B COCTaBe Moayns
comepxuTt anemeHtol RC-reHepaTtopa C
BHELHMM 4acTOTO3a4aloWwmmM pes3ncTo-
pOM 1 NporpamMmmupyemblii AenuTenb yac-
TOTbl. HanpsxeHve nuTaHus momyns —

30 MA, MaKcUMasnbHbIN BbITEKAIOLLNIA Bbl-
XOOHOW TOK (MpW BbICOKOM JIOMMHY4ECKOM
YPOBHe Ha BbIxoge) — 3 MA, mHTepBan
BblIAEPXKM BpemMeHn — oT 2 ¢ o 40u,
rabapuTHble paamepbl — 12x12 MMm.

Cxema BK/IOYEHUSI MOAyNs MokalaHa
Ha puc. 3. 3anyck reHepaTtopa 1 oTcyéTa
BPEMEHWN OCYLLECTBASETCS Nnogadven H13-
KO0 JIOrMYECKOro ypoBHS Ha Bxog "Start”
(BbIBOA, 4). ANsi 3TOr0 CNy>XUT KHOMka SB1.
C nomoulpio pesnctopa R, conpotusne-
HWe KOTOPOro MOXEeT Niexatb B UHTepBase

A1 COO5

I{p1 |DEL|+U {B

8lp2

ARe Out &3

2 R2

Alstar|  |Gnd |2
Puc. 2




10 kOMm...22 MOM, M3MEHSAIOT 4acToTy
RC-reHepaTopa. [pu conpoTusBieHUn
peauctopa R_= 120 kOm yacToTa reHepa-
Topa — okono 222 kly,. Ocumnnorpamma
HanpsXXeHUs Ha BbIXOAE TreHepaTopa
(BbIBOA, 1) Npn HanpsxxeHn nutaHus 3 B
nokaszaHa Ha puc. 4. Ocuunnorpamma
HanpsXeHnss Ha BbIBOAE 2 MOAyNs noka-

MeHM BblOepXKn ero paboTta ocTaHaB-
nmeaetcs. Ha puc. 5 BUAHO, 4TO Hanps-
XEHUSA MNEPEKNIOYEHNT U3 HU3KOro B
BbICOKMIA YPOBEHb U 0OpPaTHO HEMHOIO
pasnunyaloTcs, T. €. NPU NepeksItoHeHnn
NPUCYTCTBYET rMcTEPE3UC.

lMocne nopgayn NuTaloLWEero Hanps-
XeHus (cM. puc. 3) 3anyck Tanmepa

3aHa Ha pwumc. 5. MacwTab ocuwunno-
rpamm no ropusoHtann — 10 mMkc, no
BepTukann — 4 B. AHan1s ocumniorpaMmm
no3BonsieT NpPeanonoxunTb, 4to RC-reHe-
paTtop — ynpasnsiemblii 1 COOpPaH Ha ormn-
Yecknx anemeHTax (puc. 6). PacyéTbl no-
Ka3bIBaIOT, YTO EMKOCTb BCTPOEHHOI O KOH-
nexcatopa C, — npumepHo 50 nd. RC-re-
HepaTop 3amnyckaeTcsl Nnocfie HaxaTus Ha
kHonky SB1 "CtapTt"”, a N0 OKOH4YaHuu Bpe-

Rr
Boieog 2 Buisog 1
Ynpasnexve
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L
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HE MPOUCXOAWUT, MOCKOJIbKY Ha BXOA4e
Start cpa3y nosiBnseTcs BbICOKWIA NOru-
yeckmin ypoBeHb. OOYCNOBNEHO 3TO,
BUAMMO, Haln4Mem MOATArMBalloLWero K
NIOCOBOM JIMHUM NUTaHUS pe3ncTopa,
COMPOTUBIIEHNE KOTOPOrO MOXHO oue-
HUTb Kak HECKOJIbKO LAEeCATKOB KWUJIOOM.
Mpn atom Ha BbIxOoae Out ycTtaHaBnvBa-
€TCS BbICOKMIA NOrMYeCKMin YpoBEHb. ns
3anycka Talimepa Ha Bxopn Start Hapo
nogaTtb HU3KWUA NIOFTMYECKUA YPOBEHb,
npu 9ToM Ha Bbixoge Out Takxe
NoSIBASIETCS HU3KUI YPOBEHb, N HAa4YMHA-
€eTCs OTCYET BpeMeHu Tanmepa. B Teve-
HUE 3TOro BPEMEHU U3MEHEHNE YPOBHS
Ha Bxone Start He BnugeT Ha OJUTENb-
HOCTb BblAepPXKN. [MOBTOPHbLIN 3anyck
BO3MOXEH MOCNEe OKOHYaHMA BbIAEPXKN
WAN 1ocfie OTKJIYEHUS MNUTaHUS U
nocnenyloLwen nogaydn curHana HM3KOro
YPOBHS Ha Bxopn, Start. Ecnu aT0T BXop,
coeaVHUTb C MUHYCOBOW NMHUEN nuTa-
HUsl, 3anyck TanmMmepa OyneT Nnpoucxo-
OUTb cpasy nocne nogayn nuTaloLLero
HanpsHKeHs.
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[na ocTaHOBKM BPEMEHU OTCYETa B
TarklMep MOXHO BBECTWU BblK/lloYaTEsb

TuBneHne anemeHToB RC-reHepatopa. C  BAUAHME MUTAIOWErO HaMpsXeHus Ha
POCTOM COMPOTMBAEHNA pe3ucTopa R. 3Ty napameTpbl ymeHbLIaeTcs.

3aBucumocTb 4vactoTel RC-reHepa-
Topa W ANUTENbHOCTb BbIAEPXKW OT
ConpoTuBeHns peauctopa R 1 pasnuu-
HbIX YpPOBHEW Ha Bxogax P1 mn P2 ana
HanpsxxeHnsa NnutaHna 4,5 B npveefeHbl B
Tabn. 2. Hapo o6paTnTb BHUMAHKE, 4YTO
YacToTa reHepaTopa, a 3Ha4uT, U BbloepX-
Ka 3aBUCAT OT HAMPSDKEHUS MUTAHUS MO-
Oyns v TeMneparypbl, NO3TOMY BblAepXKa
BPEMEHUN HE O4eHb CTabubHas.

CnepyeT Takxe OTMETUTb, 4TO 3TOT
MOJAyJ/1b BO MHOIOM CXOX C OTEYECTBEHHbI-
MU  MUKpOCXemMamu TalilMepoB Cepuun
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SA1 CTton", KOTOpbIA NPUHYOAUTENBHO
ocTaHaBnuBaeT paboTty RC-reHepaTopa
(cMm. puc. 3). MNMpun 3aMKHYTbIX KOHTaKTax
BbIKJIlOYATENSI OTCYET BPEMEHM OCTaHaB-
nuBaeTcsd, Npu pPas3oOMKHYTbIX — BO-
306HOBNsieTCA. [Mpn 3aMKHYTbIX KOHTaK-
Tax BblkaoyaTtens SA1 Ha BbiBoAe 1
YCTaHOBUTCS BbICOKUA YPOBEHb Hanpsi-
XeHus, n yepes pesuctop R_6yanet npo-
TekaTb TOK. MoaTomMy Ans noBblleHUs
3KOHOMWYHOCTM TaliMepa ConpoTuBIe-
HMEe 3TOro pe3nucTopa A0JIKHO ObiTb Mak-
CUManbHO BO3MOXHbIM.

Ona yBenuyeHus BbIAEPXKU CryxaT
nBa Bxopa P1 n P2. MNMopaya BbICOKOro
YPOBHS Ha Bxop, P1 yBennunsaet Bpems
BbIAEPXKM B BOCEMb pa3, nogaya 3971oro
YpOBHS Ha Bxon, P2 — B 64 pasa, a ogHo-
BpeMeHHas nojaya Ha 9T ABa BXxoga — B
512 pa3. Tak MOXHO MOJYy4UTb 3HAYU-
TEJIbHYIO MO AJINTENbHOCTY BbIAEPXKKY.

3aBMCMMOCTM HaCTOThl FeHepaTopa u
BpPEMS BbIAEPXKU OT COMPOTUBJIEHUSN
yacToTOo3ajallwero peaucrtopa npu
P1 = P2 = 0 npuBeaeHbl B Tadn. 1.
BuaHO, 4TO Npu MasbiX CONPOTUBIEHUSX
peauctopa R_ uacTtota reHepartopa (a
3HAYMT, U BblAEpPXKa BPEMEHU) CUNbHO
3aBUCUT OT HanpsiXeHus nutaHus. OOy-
CNOB/IEHO 3TO, BUAMMO, TEM, YTO Ha 3TU
napamMeTpbl BAUSIET BbIXOOHOE COMpPO-

PAOUO Ne 6, 2021

KP512MNC [3], roe Takke MNpPUCYTCTBYIOT
BCTPOEHHbIN RC-reHepatop v nporpam-
MUPYEMBI AeNNTENb YACTOThI.

Puc. 12



OcHoBHOE Ha3Ha4veHne moayns CO005 —
dopmMMpOBaHME BPEMEHU BbIAEPXKM, MO-
3TOMY €ro npsiMoe Ha3Ha4yeHne — U3ro-
TOBfIEHVE Talrimepa. BapunaHT Takoro ycT-
poMcTBa CO CBETOBOW CcuUrHanusaumen
nokasaH Ha pwuc. 7. llocne nogayn nu-
TalOLLEro HanpsXXeHns CBeToaMoL CTaHeT
CBETUTb, MOraCHET OH MOC/Ee HaxaTusi Ha
KHOMKy SB1 1 cHOBa BKJIIOYNTCS MO OKOH-
YaHUM BpeMeHu Bblaepxku. Ecnu mname-
HUTb NoAKItoYeHne ceetToamoaa (pmc. 8),
OH CTaHeT CBETUTb C HayanoM OTCYETa
BPEMEHWN M MOracHeT No ero OKOHYaHUU.
Mop6opkon peanctopa R2 MOXHO nU3me-
HUTb SIPKOCTb CBEYEHMS CBETOAMOAA, HO
TOK Yepe3 Bbixon Out He JOMKEH NpPeBbI-
LwaTb AONYCTMMOrO 3HayeHus. YTobbl no-
BbICUTb HarNsSAHOCTb NPU OTCYETE Bpe-
MEHHOro MHTEepBana, OOblYHbLIA CBETO-
LMOA, MOXHO 3aMEHNTb MUTAIOLLNM.

Ecnn B3ameH cBeToaMona NpUMeHnTb
3BYKOBOM CUIHanM3aTop CO BCTPOEHHbLIM
reHepaTopomMm (puc. 9), OKOH4YaHWe Bbl-
LEePXKM BpEMeEHN OyaeT CoONpoBOXAATLCS
npekpaweHnem 3BYKOBOro CcurHana.
Ecnun nameHnTb cxemMy Nogkmo4eHUs Cur-
HanudaTtopa (pmc. 10), 3ByK Oyner
NOABAATECA MO OKOHYaHUU BPEMEHUN
BbIAEPXKN. 34ECb MOXHO MPUMEHUTb 3BY-
KOBble CurHanmsatopbl, paboTocrnocob-
Hble Mpu HanpsbkeHun nutanmsa 3...5 B.
Taknmu, Hanpvmep, ABASIOTCS CUrHaNM-
3aTtopbl HPM14AX, HPM24AX.

Ha ocHOBe npuBEAEHHLIX BbILLIE CXEM
MOXHO cobpaTb TaMep AN YUCTKU
3y60B. Kak n3BecTHO, Ansi apPEKTUBHOM
YMCTKM 3yOOB YMCTKY HaAO MPOBOOUTL B
TeyeHne He MeHee 2...3 MUH. YTOObI
BbIAEPXMBATb 3TO BPEMS, MOXHO U3roTO-
BUTb Talimep, KOTOpbli Gonblie BCero
OyneTr noneseH W UHTEpeceH [OeTsaMm.
Cxema Tarimepa nokaszaHa Ha puc. 11.
3neck, kpome moaynsa CO005, npuMeHEHbI
Mmurarowmii  csetognon L-3014SRD-B
(HL1) v 3BYKOBOI curHanuaarop, cobpaH-
HbI Ha TpaH3ucTope VT 1 1 nbe3okepamn-
yeckoM mnanyyatene 3M-1 (HA1). Jeno B
TOM, 4TO 3BYKOBOM CUrHANM3aTop BKJIO-
4YEH nocnenoBaTeslbHO CO CBETOAMOAOM,
1 NpU HEOOBLLIOM HAMPSXKEHUU NUTaHUS
nokynHor curHanndatop HPM14AX mo-
XeT paboTtatb HeycTon4mBo. [MoaTomy n
Obl1 NICMONL30BAH CUTHANN3ATOP Ha TPaH-
31cTope. 3a CYET HanMuusa B nanyyarene
3M-1 gByx Nbe303/1EMEHTOB 3BYKOBOM
CUrHanNn3aTop HaaEXHoO paboTaeT Npu Ha-
npsxkernn 1...1,5 B.

3anyck TanmMmepa ocyulecTBnseTcs
OOHOBPEMEHHO C Mnojadvert nNuTatoLero
HanpsxeHns kHonkon SB1 (c Bo3BpaToM
NOBTOPHbIM HaxaTuem). Ha Bbixoge Out
npv 9ToM 6yaeT HU3KUIA YPOBEHb, MO3TO-
My HanpsixeHue vepes anog VD1 nocty-
nuT Ha murawoowmin ceetoamop HL1. Ero
BCMbIWKM OyAyT CUrHANM3npoBaTb O
TOM, 4TO WUAET OTCYHET BPEMEHMU.
MockonbKky Ha TpaH3ucTope VT1 Hanps-
XeHune He 6onee 0,2 B (nageHune Hanps-
XeHnsa Ha gnoae VD 1), 3ByKOBOro CuUrHa-
na He 6yneT.

Ta6nuua 1
c YacToTa reHepaTopa, Bpemsn
onpoTUBREeHue r BLIAEDKKN, C
pesuctopa R, L aep :
KOM HanpsxeHne nutanus, B
3 4,5 3 4,5
10 1350 1600 5,8 4,8
20 930 1050 8.9 8
30 723 800 12 11
51 480 517 19 18
75 370 350 27 25
10 276 289 34 32
150 19N 197 49 46
200 149 1563 65 60
240 126 129 78 74
300 95 92 96 92
390 79 81 123 119
510 61 62 155 150
560 54 54 175 168
620 51 51 199 187
750 39 40 230 222
820 37 37 255 246
1000 32 32 330 291
1500 22 22 383 432
2000 16 16 598 568
3000 11 11 762 762
4700 7,2 7,2 1425 | 1165
5100 6,3 6,3 1631 1331
10000 3,2 3.2 2921 2621
15000 2,1 22 4394 | 3813
20000 1,8 1,9 5160 | 4660
Ta6nuua 2
ConpotnBneHue Bpemsa BbIAEPKKN
peauctopa R, _ _ _ _ _ _
OM P1=1,P2=0 | P1=0,P2=1 | P1=1,P2=1
10 0,64 MmuH 5,12 MuH 41 MWH
20 1,07 8,53 1,074
30 1,52 12,16 1,52
51 2,4 19,2 24
75 3,33 26,67 Sl
10 4,27 34,13 4,27
150 6,13 49 6,13
200 8 1,074 8
240 9,87 1,32 9,87
300 12,27 1,64 12,27
390 15,87 2,12 15,87
510 20 2,67 20
560 22,4 3 22,4
620 24,93 3,32 1,04 gHa
750 29,6 3,95 1,23
820 32,6 4,37 1,37
1000 38,8 517 1,62
1500 57,6 7,68 24
2000 1,26 4 10,1 3,18
3000 1,69 13,55 423
4700 2,59 20,71 6,47
5100 2,96 23,66 7,39
10000 5,82 46,6 14,56
15000 6,25 50 15,63
20000 10,36 82,84 25,89
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Mo oKOHYaHUM BPEMEHWN BbIAEPXKM Ha
BbIxoae Out NosSIBUTCS BbICOKMIA YPOBEHb U
onop VD1 3akpoeTtcs. Tenepb Muratowmm
csetoamon HL1 1 3BykoBOI curHannsarop
OKaXyTCSH BKJIIOYEHHBIMMW MOCNEA0BaTENb-
HO. B moralueHHOM COCTOSIHUM TOK Yepes
MUraoLLMIA CBETOANOA, Man U HeQoCTaTo-
4yeH ans paboTbl 3ByKOBOrO CUrHaIM3aTo-
pa. Korga ceetoamon, BCNbIXMBAET, Hanps-
XEeHne Ha HEM yMeHblaetcs Aao
1,5...1,7 B, a Tok yBennineaetcs. B aToT
MOMEHT CUrHanmM3aTop HaunHaeT pabo-
TaTb, U 3BYYUT CUrHAN OLHOBPEMEHHO CO
BCMbILLKOM CBETOAMOA.

Takum 06pa3omM, BO BPEMS BbIAEPXKKMN
BPEMEHWN BCMbIXMBAET CBETOAMOAL, a Mo
OKOHYaHUMN BCMbILLKW, SPKOCTb KOTOPOW
3aMEeTHO YMeHbLUIAETCsl, 3TO CONPOBOXAa-
€TCS 3BYKOBbIM CUIHAIOM. [15191 NOBTOPHO-
ro 3anycka TaliMepa ero Haflo BbIK/OUNUTb
1 CHOBA BKJIOUYUTb.

[ns kopnyca atoro Tarimepa 6bi1 Bbl-
6paH Npo3payHbIi KOHTENHEP pa3MepamMu
62x37x14 mm oT gpaxe Tic-Tac. Ans Hero
1 6bina paspaboTaHa ABYXCTOPOHHSS ne-
yaTHaa nnarta, YepTEX KOTOPOW nokal3aH
Ha puc. 12. OHa ABYXCTOPOHHSS N U3ro-
TOBJIEHA N3 CTEKIOTEKCTONNTA TOJILLNHON
1 MmMm. Ha ogHom cTtopoHe (puc. 13) ycta-
HoBneHbl manyyatens 3M1-1, pepxaTenb
anemeHnTa nutaHma CR2032, murarowmin

CBETOAMOA, N KHOMOYHbLIM BbIKOYaTENb.
Ha ppyron ctopoHe (puc. 14) yctaHOB-
JIeHbl OCTaJIbHblEe 3fIEMEHTLI, B TOM Yncne
n moaynb CO05. MprvMeHeHbl pe3ncTopsbl
Tnnopasmepa 1206, B ka4ecTBe BblK/tO4a-
Tens npuMeHeHa kHonka KLS7-P8.5x8.5-1
(PB22E09). CpepHuin Tok, noTtpebnsie-
MbIi TAaUMEPOM B PEXMME BblIAEPXKN, —
oKONo 4 MA, NO e€é OKOHYaHun — B
HECKOJIbKO Pa3 MEHbLLE.

BHewHnn Bua Tanmepa nokasaH Ha
puc. 15. lMnata pa3melwleHa B kopnyce
Tak, 4ToObl TONKaTesNb KHOMKW pacnofa-
rasica B OKHe KpbILLKKW. [Tpn HaxaTom KHor-
ke Talimep 06ecTOYeH, U OKHO MOXHO
3aKpbITb LITATHOW KpbIWKOW. OTKPbIB
KPBILLKY M HaxaB Ha KHOMKy, 3anyckawoT
Talimep. Moatomy npuaétcs nopobpaTb
MONOXEHNe KHOMKW Ha nnaTe. Mianyyarens
30M-1 He cneayeT pa3meLyatb BrAOTHYIO K
nnare nnm Koprnycy yCTPONCTBA, NOCKOIb-
KY OHWM MOMIOLWAI0T MexaHu4yeckue Kone-
6aHns 1 curHanMsaTop MoOXeT He 3apabo-
TaTb. OTO 03HAYaeT, 4To n3nydartens 3M-1
[onxeH 6bITb YCTAaHOBNIEH Ha Becy Ha
paccTtosHum 2...3 MM OT naatbl U gep-
XaTbCH Ha CBOWX KOPMYCHbIX BbIBOAAX.
Onsa yBennyeHuss rpOMKOCTU curHana B
Kopnyce, HanpoTVMB M3nyyaTens, Hapo
NnPOCBEPANTb HECKOSIbKO OTBEpPCTUi
Ona NpoxoxaeHus 3Byka. Bpems Bbi-

DEepXKN TaliMepa MOXHO YCTaHOBUTb
nopbopkoi pesnctopa R1 n noaknoye-
Huem BxogoB P1 u P2 k nniocosoii nn-

HUU NUTAHMUS.

OTOT TaliMep, KOHEeYHO Xe, NoaonaET
HE TOJIbKO AJ151 KOHTPOJIS1 BDEMEHU YNCTKM
3y60B, HO 1 A5 APYIUX Liene, Hanpumep,
B KyNMHApWUKN A9 NPpUroTOBNEHUS pasnny-
HbIX 61100 UNU AN GU3NYECKNX ynpaxHe-
HWIA.
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OTBEeTbl HA BUKTOPUHY

"Arduino:
nporpaMmMHan 4acrtb-4"
("Papmo”, 2021, Ne 5, c. 63, 64)

C. PIOMUK, r. YepHnuroB, YkpanHa

Oteetr — 0. Moayns BMP280
e NpeaHa3Ha4yeH Ana M3MepeHus
aTMocdepHOoro aaBneHnst 1 Temnepary-
pbl okpyxatowen cpegbl [1]. Moaknio-
yeHue K nvHuaM Arduino B paccmatpu-
BaeMOM YCTPONCTBE MPON3BOANTCS Ye-
pe3 4YeTbIPEXNPOBOAHOW MHTepdenc
SPIl. HasHayeHune curHanos: SDO —
BbIXOAHble AaHHble, CSB — BbIGOp Kpu-
ctanna, SDI — BxogHble faHHble, SCK —
TakTOBble MMNYyNbChl. BHYyTpy mopyna A2
MO BCEM YETBIPEM JIMHUSAM Pa3MeELLAIOT-
csa noaTarmeatowme pull-up pesncrtopbl
conpoTuenennem 10 kOm.

Anoabl VD1—VD3 ykasblBatloT Ha Le-
nu, KoTopble ans moaynss BMP280 sB-
NATCA BXOAHBIMU, a ans Arduino — Bbl-
X0OHbIMU. Hanpumep, ecnu Ha nuHum 10
Arduino BbICTaBUTb HU3KNIA YPOBEHb,
ovop VD1 6yneT oTkpbIT 1 Ha Bxoae CSB
moayns A2 yctaHosutcs nor. 0. Ins Bbl-
xogHoro curHana SDO pasesasbiBaoLmin
ovopn He TpebyeTtcsl, MOCKOJIbKY JMHUSA
12 Arduino HacTpanBaeTcs B pe-

[2]. PeaynbTathl komnunsumm — B O3Y
66110 3aHaTO 208 6awiT, ctano 188 6ai,
B Flash-M3Y 6bino 3aHsTo 1494 6airT,
ctano 1504 6aint. K obnactn namartu
EEPROM onepartop Serial.println oTHO-
LEHNSI HUKAKOro He UMEET.
OTtBeT — 1. HasHauyeHue ckeTya —
® BbIYVC/IUTb C MOMOLLbIO MOKa3aHWUi
moayns BMP280 BbicoTy obGbekta npu
OBYX VCXOAOHbIX aTMOCOhEpPHbIX AaBre-
HUSX Hag yposHem mopsi: 1013,25 rMa
(onsa nepemenHon valAlt) n 1025,25 rlMa
(ans nepemeHHor Hmax).

B ckeTye ncnonb3yercsa 6ubnuorteka
Adafruit_BMP280_Library, KOMNOHEH-
Tbl KOTOPOW YCTaHaBNMBAIOTCH MO METO-
nuke [3]. BoicoTa 06bekTa Haf, ypoBHEM
mopsi —0,5...49 KM BblYMCAIAETCSA KOC-
BEHHbIM METOAOM, Kak B aBuaLuu, roe
n3MepeHHoe aTtmocdhepHoe aaBneHune
NepPecyYMTLIBAETCS B BbICOTY COM1acHO
6apomeTpu4ecknm npaBsuiam. B
4YacTHOCTH,

B OmbnuotedyHom daline

10...100 HO

Jetasb. [Ina MecTHoCcTW, rae nNpoBoau-
JUCb 3amepbl, kapTorpaduyeckne cnpa-
BOYHMKM YKa3bIBAOT abCOMOTHYIO BbICO-
Ty 124...128 ™M, nony4aeTcsl, 4TO B Npo-
rpamme ans 6aporpada Hago UHAMBU-
nyanbHO noabupatb 6a30Boe AaBneHue
HaJ yPOBHEM MOPS.
Oteet — 1. OnbiTamu ycTaHoBse-
® HO, 4TO LWETKN MaSIOMOLLHOMO ABUN-
ratens MocTOSHHOro Toka npu paboTte
Cco3JaloT  pagvonoMexu BMAOTb A0
750 Mly, [4]. Ha npakTuke 3TO MOXeT
(x0T 1 He ob6s3aTenbHO) NPUBOAUTL K
cb6osm B paboTe MUKPOKOHTpoaepa
Arduino nnu pectapTy CUCTEMBI, a TaKxke
co3gaBaTb NMOMeExV NPUEMHON annapa-
Type LUIMPOKOro Ha3HaYeHMsI.

[na 60pbbbl C pagnonsnyyeHsaMn B
npocrteiiwleM  cay4ae  MpPUMEHSIoT
GUALTPYIOLWMIA KOHAEHCATOP, NOAKIIO-
YaeMblii napannenbHo obMOoTke ABura-
Tens. KoHaeHcaTtop AomkeH ObiTb Kepa-
MWYECKMM N pa3meLLaTbCsl Kak MOXHO
6nuxe K BelBOgam. Ecnv kopnyc y asura-

C1-C3

Tens MeTajyIMYecKuii, ToO B KayecTBe
OOMOJSIHUTENBHOW  Mepbl  CHUXEHUS
MOMEX MOXHO MCMONb30BaTb TPEXKOH-
[EHCATOPHYI0 Cxemy (puc. 2), kak B
NMPOMBbILLIEHHBIX UFPYLLKAX.
OtBeT — 0. HazHayeHne
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XXMM BX04a U BOCNPUHUMAET Ha-

npsixenune 3...3,3 B kak nor. 1.
Anopbl VD1—VD3 He HyXHbl,

ecnu BmecTo moayns BMP280-

o vmr

® CKEeT4a — BKJIOYUTb BMO-
POMOTOP Y/IbTPa3BYKOBOW TPO-
CTWU Ha pacCTosiHMK, ornpege-

BMP280-3.3V

3.3V NPUMEHUTb Moaynb
BMP280-5.0V (puc. 1), BHyTpu
KOTOPOro HaxOAATCH COrnacyto-
LMe TpaH3NCTopPbI 1 cTabunnaa-
TOp NUTaHua. Jpyrov BapuaHT —
NPYMEHEHNEe HU3KOBOJILTHOIO
mogaynst Arduino, paboTatoLiero
npv HanpsixeHun 3,3 B, Hanpu-
mep Arduino Pro mini 3.3V.
OTteetr — 1. HasHaueHue
® CKeTYa — BbIBECTU Ha 3K-
paH komnbloTepa ¢dpaldy "Read
EEPROM from MC". Kak n3BecTHO, B
MUKpOKOHTpossiepe ATmega328, koTo-
pbili NPUMeEHSieETC B 6Aa30BbIX BEPCUSX
Arduino, umeloTCcs TpU HE3aBUCUMbIE
obnactn namsatu: O3Y 2 K6aiTt, Flash-
N3Y 32 K6alit 1 EEPROM 1 K6aiit. Mpu
KOMMUASAUUM CKEeTYen B 9Tm obnacTtu
namMaTn 3aHOCATCA T€ U UHbIE AAHHbIE.
B yacTtHoCTK, onepaTop Serial. printin
("Read EEPROM from MC") pa3meLua-
et cTpoky Tekcta B O3Y. Ecnm B O3Y
MecTa Maso, TO MOXHO NepeHecTn TeKCT
B Flash-namsaTe onepatopom Serial.
printin (F("Read EEPROM from MC"))

Puc 1

4
“GND

3Vo SCK

© BMP280
Pressure &
Temp Sensor

S0O

O0O0O00O0

SDI

nsemom nepemMeHHon dist_cm.
YpoBeHb BMbGpaumn 3apaétcs
nepemenHon signal. CHavana
B CTpoKe 9 ckeTya npoBepsieT-
CcA paccTosiHue [0 npenaT-
CTBUSI, N €CNIN OHO MEHbLUE
400 cm, To B cTpoke 10 BblunC-
ngetcsa nepemMeHHas signal.
Mocne atoro BknoyaeTcs BUG-
pomoTop (cTpoka 11), Ha KOTO-
pbIii  MojalTCcs  UMMYJbChI

Adafrut_BMP280.cpp BbicOTa paccuu-
TbiBaeTca no ¢dopmyne altitude=
44330-(1.0-pow(pressure/sea
LevelhPa, 0.1903)), roe koHcCTaHTa
sealevelhPa kak pa3 n o3HayaeT aTMo-
cdhepHoe paBneHne B rekronackansx
Hag, yposHem mops. Yem sealevelhPa
MEHbLLE, TEM BblCOTa 0O6BbEKTA MEHbLLE.
YnpouweéHHo, 10 M Ha kaxpple 1,2 rMa
[aBNEeHNs.

B peanbHOM 3kcnepumeHTe Obinu
noJlydyeHbl crnepylowme pes3ynbTaThl:
57,9 m pnsa nepemerHon valAlt n 157,4 m
ona nepemeHHo Hmax. VMHTepecHas

LLUNM oT MuKpOKOHTponnepa
Arduino ¢ TeM nnm MHbIM KO3bbULUMNEH-
TOM 3anosiHeHusi. Yem 6nmxe npenst-
CTBME, TEM CKOPOCTb BpaLleHusi Bana
nBuratens 6onblie, 1 Ha060POT.
Y106bI BoIMMCAUTL paccTosiHve dist_cm
o N3BECTHOM NnepemMeHHoM signal, Hapgo
npeobpasoBatb Gopmyny B cTpoke 10 K
Buay dist_cm=400-(255-signal)/255.
Mpn signal=51 nonyyaetca dist_cm=
320 cm nnn 3,2 m.
OT1BeT — 1. HazHavyeHue cketya —
o reHepauua umnynscos LLWM Ha
nnHuM D3 Arduino. Kak n3BecTtHo, Muk-
pokoHTponnepbl ATmega168/328, npu-
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MeHsiemble B Arduino, umeloT wWecTb
annapaTHbIX LWMPOTHO-UMIMYbCHBIX MO-
nynatopos. CurHansl LUMM moryT reHe-
pupoBaTtbCs Ha nuHuaAxX 3, 5, 6, 9, 10, 11
c yacToTomn 488,28 Iy, (MO ymMOnyaHuio) n
paspelleHvem no 4JIMTeNnbHOCTU — BO-
CeMb Pa3psiioB.

YnpasneHue annapatHeiMm LM ocy-
LecTBNgeTCca CUCTEMHON dyHKUMERn
analogWrite(x), roe x=0...255. Kaxao-
My 3Ha4Y€HWIO NEPEMEHHOM X COOTBETCT-
BYeT CBOWN KOG DULMNEHT 3an0osIHEHUS re-
HepupyeMbix uMmnynbcos oT 0 oo 100 %.

B paccmaTpuBaeMoM CKeTye HyXHO
npoaHanm3anposaTb cTpokn 10—12, ko-
TOpble NPy NOACTAaHOBKE NCXOOHbIX AaH-
HbIX NpeBpaLlaTcs B onepatop analog
Write(3, map(-127, -127, 127, 255,
50)). To eCTb UMMyNbCbI FEHEPUPYIOTCH
Ha nAuHUKM 3 Arduino C YCIOBHOWM CKBaXx-
HOCTbl0 —127, KOoTOpas yHKumMe map
npesBpaLLaeTcs B 4Mcno 255, 4To o3Ha-
yaeT KoadduumeHT 3anonHeHmsa 100 %.

OTBeT — 1. KOMMNbIOTEPHAA MblLLb —

© 9TO MEXaHWYECKMA MaHUMynsaTop,
npeobpasyoLmin ABUXEHNE PYKM B Y-
paBnsioLLMe anekTpuydeckue curHansl. Mo
MHTepdency NoaKNoYeHNs pasnuyatoT
mbiwun PS/2, USB u 6ecnpoBogHbie. K
nnate Arduino npolie BCero nogkstoya-
I0TCS MbIlLK C UHTEpdeicom PS/2 (Per-
sonal System/2). 9T0 03HauyaeT, 4TO
BHYTPU MbILUM MMEETCS Cneumanna3npo-
BaHHbIA KOHTPOJINEP, KOTOPLIM NPUHMMA-
€T CUrHanbl OT Aatymka ABMXEHUS U Bbl-
BOAUT UX HAPYXy Yepe3 ABYXMPOBOLHON
nHTepderic DATA (gaHHble), CLK (TakTbl).

MepBbiMU BbINN N30O6PETEHBI MbILLIN,
obnapawlme MexXaHMY4eCKUM OATHUKOM
OBmxeHvs. M1o3xe nmM Ha CMeHy NpULLIn
ONTUYECKME U NTA3EPHbIE MbILLM C ONTUYE-
CKMUM patymkom AsmxeHuns. OgHaKko WH-
Tepodeiic PS/2 onpenensetcs ToNbko TU-
NMOM yNpaBSoLLErO KOHTPONNEPA, Cleao-
BaTenbHO, K Arduino MOXHO nogknoYaTb
1N MEXaHN4Yeckue, 1 ONTUYECKME MbILLIN.

Kctatin, no coobpaxeHusm 6e3onac-
HOCTW, B KOMMbIOTEPAX, COAEPXKALLNX
BaXHYIO MHPOPMALMIO, MOTYT NPUCYTCT-
BOBAaTb MbIWN WU KNaBMaTypbl MUMEHHO
PS/2. 310 nosBonsdeTr oTkasaTbCs OT
USB-noptoB 1 cpenatb HeQOCTYMHbIM
HECaHKUMOHNPOBAHHbLIN CbEM [aHHbIX
yepes BHELWHWE dneLl-kapTbl.

OteeT — 0. HasHayeHve ckeTya —

e MOCNaThb B MblLLIb 3aMPOC Ha YTEHNE
naeHtudukaropa ID, nony4nTb OTBET U
BbICTABUTb COOTBETCTBYIOLLMM 06pPasomM
dnar IM_mouse_flag. ®nar moxet npu-
HUMaTb 3HadeHre 0 (noxb) nn 1 (UCcTnHa).

B ckeTtye ucnonbadyeTtcs 6ubnnoTeka
dyHkunin PS/2, B KOTOpOWM Ha 3anpoc
OxF2 (cTpoka 7) MOXeT nocneaoBaTb OT-
BeT 0x00 — "pmoncTtopuyeckas” Mbllb C
OBYMS N Tpemst KHornkamum 6e3 ckponna
(Tak Ha3bIBAIOT KONECO MPOKPYTKM) nan
0x03 — cTaHpapTHas Mbllb CO CKPON-
oM, nogaepXxusaioLas cneundukaumio
Microsoft Intellimouse [5]. CnepoBsa-

TenbHo, dnar IM_mouse_flag=0 nony-
yaetcs B nepsoMm 1 IM_mouse_flag=1
BO BTOPOM CIy4asix.

BaxHbiti MmomeHT. Tlepen, komnuns-
umMen cketya cneayeT ckadaTb 6ubnmo-
Teky PS/2 [6], pacnakoBaTb €€ copep-
Xumoe B nanky arduino/libraries, oT-
KpbITb dain ps2.h 1 3amMeHuTbL B €ro
Tekcte WProgram.h Ha Arduino.h.
MOXHO Takke BOCMONb30BaTbCs Bapwu-
aHToM 6ubnnoTekn ps2.h ¢ ncnpaeneH-
HbIMW HETOYHOCTAMMU [7].

Orteetr — 1. HasHaueHve ckeTya
e — rnpeobpa3oBaTb NepemMeHHbIe
my 1 mz 13 6e33HaKOBbIX B 3HAKOBLIE.
CornacHo NpoToKOy nepefayn AaHHbIX
PS/2, nepemeHHas my OTBeYaeT 3a ne-
peMeLleHne MbIl B FOPU30HTaNbHON
Ma0CKOCTW, a NepeMeHHas mz — 3a
CKPOJUINHI Koneca.

Ha puc. 3 nokasaHa packnagka
TPETbEero 1 4YeTBEPTOro H6aMTOB MakeTa
OaHHbIX, NepecblnaeMoro OT Mbln B
Arduino [5]. Kak BugHO, nepemMeHHasa my
MOXeT nameHsaTbes ot 0 oo 255 (6e33Ha-
KOBbIN BMA) unn ot —127 po +127 (3Ha-
KOBbI BUA). NepemeHHas mz, cooTBeT-
cTBeHHo, ot 0 go 15 nnm ot -8 oo +7.

3-ih Gait |Y7|y6|y5|y4|y3[y2(y1|y0| "my
4-iGant |0 | 0|0 |0 |2z3[z2|z1|z0| "mz
Puc. 3

Kak cnepcreme, KOMMeEHTapuin B
CTpoke 8 paccmaTpuMBaeMoro ckertya
NpaBWJibHbIN, NMOCKOJIbKY OnepaTtop B
cTpoke 7 npeobpasyeT uncna 128...255
B uncna —127...0. KommeHTapuii B CTpo-
ke 10 nornyeckn He TO4YEH, MOCKOJIbKY
onepaTtop B CcTpoke 9 npeobGpasyeTt
yncna 8...15 B uncna —247...-240.

1 Oteetr — 0. Moaynb A1 aensa-

e etcsl Bluetooth-npnémonepe-
parymkom. C nnartoii Arduino oH coeau-
HaeTca yepes3 uenu TX n RX. Ona ceasu
moaynein A1 n A2 ncnonb3yeTcsi NHTep-
denic UART (Universal Asinchronous
Receiver-Transmitter), T. e. nocnegosa-
TeNbHas aCMHXPOHHas LUNHA cBa3un. Kito-
YeBOE C/IOBO 30€Cb — aCUMHXPOHHas,
nockonbky He TpebyloTcsi cneuvanbHble
CUrHanbl (MHUN) CUHXPOHM3aumn. Joc-
TOMHCTBO — MPOCTOTa, Masoe Konuye-
CTBO NPOBOAOB. HepoctaTok — HM3Kas
CKOPOCTb CBS3U1, 06bI4HO 0 250 K6uT/C.

UnTtepdeiic USART (Universal Sin-
chronous and Asinchronous Receiver-
Transmitter) aBngeTca paclwmnpeHmem
UART 1 nossonseT o6MeHnBaTbCA OaH-
HbIMW Ha ckopocTsx Ao 4 Méut/c, wuc-
nonb3ys OOMOSHUTENbHbLIE CUrHanbl. Ha
npakTnke USART MOXET BbINOJHATL BCE
dyHkumn UART, 4emM 1 nonb3yloTca pas-
paboTumkn. Hanpumep, B MUKPOKOHT-
ponnepe ATmega328 wumeetcss 650K
USART c uenamn RX, TX, XCK (cuHxpo-
HM3aums). Ecnm ncnonbadyotcs Bce Tpu
CcurHana, To 3a4eincTBYeTCs MPOTOKON

USART, ecnu gga curHana RX n TX, 10
3apencrteyetcs npoTokon UART.
Oteet — 0. HasHaueHue ckeT-

e 4a — NPMEM KOMaHA, OT MOAYNs
Bluetooth HC-05 no nocneposartensHoOMy
KaHasly 1 OCTaHOBKa Npuéma npu nosny4e-
HUM cumBona \n (nepesog, cTpoku). Mo-
CKOJIbKY B CKETHE HE MCMONb3YIOTCH BHELLI-
HUe O6ubnnoTekn, npegHasHa4YeHHbIe
MMeHHo anis mogyns HC-05, obmeH paH-
HbIMV MPOM3BOAUTCA Yepes3 CTaHAapTHbIE
onepatopbl Serial.begin(), Serial.avai
lable(), Serial.read(), Serial.write().
BbiBOA, — ecnv oTKio4UTb Moaynb Al oT
Arduino 1 MCcnonb30BaTb BHYTPEHHUI U
BHeLWHWn koHBepTopbl USB/UART aons
CBSI3U C KOMMbIOTEPOM, TO MOXHO CbIMU-
TUPOBaTb BXOAHbIE N BbIXOAHbIE CUrHASbI
moaynsa Bluetooth 4epe3 TepmuHan
Arduino IDE.
1 Oreetr — 0. HasHaueHue

e CKET4Ya — BbIBOA B MOAyJb
Bluetooth HC-05 nHdopmaumm 06 name-
PEHHOM HanpsXeHUn C BUPTYanbHOro
BOSibTamnepmeTpa. lonck oTeeTa Ha no-
CTaBJ/IEHHbIN B BUKTOPMHE BOMNPOC npena-
naraetcss npoBecTM MeToAOM Mo-
cnepoBaTenbHbIX NpubnnxeHuin. CHava-
na aHanuaupyetcsa ctpoka 13. B el —
ykasaHue Ha maccu str[ ]. B ctpoke 12
BUOHO, Kak maccuB str[ ] 3anonHseTcsa
DAHHbIMM 13 nNepemMeHHon ugol. Hasea-
HME 3TOWN NEePEMEHHON B PYCCKOM TPaHC-
KpUNUMM — yros, YTo camo ro cebe yxe
CNyXuT nopckasko. OkoH4yaTenbHOe
noaTeepXaeHne nuuwem B ctpoke 11, roe
nepemeHHas ugol dopmaTtmpyetcsa
GyHKUMEen map B AuanasoHe 4ucen
0...90. CnepoBaTenbHO, U3MEPEHHbIE
baHHble B cTpoke 13 nocTtynaioT B
moaynb HC-05 B BMae yrna noBopoTa
ctpenkn BonstMeTpa 0...90 rpagycos.
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nasneHns BMP280 k Arduino. — URL: https://
micro-pi.ru/noaknioyeime-bmp280-k-
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4. Heobbl4HbIE CTOYHUKN 3NEKTPOMArHUT-
Hbix nromex. — URL: https://www.rlocman.ru/
review/article.html?di=158838 (14.03.21).

5. UccnepoBanmne npotokona PS/2 ons mMbliw-
k1. — URL: http://www.programmersclub.
ru/ccnepoBaHne-npoTokona-ps2-pnsa-
Mbiwikn/ (14.03.21).

6. PS2 mouse interface for Arduino. —
URL: https://playground.arduino.cc/
ComponentLib/Ps2mouse/ (14.03.21).

7. NopkntoyeHne mMbiwkun PS/2 k Arduino. —
URL: https://nettips.ru/article/ps2_mouse_
arduino.html (14.03.21).

Ot peapakuunn. CkeTyn nporpamm Haxo-
astes no agpecy http://ftp.radio.ru/2021/
05/arduino4.zip Ha Halem FTP-cepsepe.
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Komanga UA4M, koTopan 3aHana nepsoe MecTo B
|| rpynne MULTI-OP HIGH. Cneea—Hanpago: Anekcei
i PepoTtoe (RU4LM), Anekcei Mywenkoe (UA4LCH),
Bnagumup Pa6oe (RA4LW), Butanuin AdaHacber
(RN4WA), Anekcanpp KntokuH (RU4HP).
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na.qumup Lllep6akoe (RA3Y) nokaaan AYHLWIWA
pe3ynetat B rpynne SINGLE-OP SSB LOW.

MoGegutens B rpynne INGLE—OP /
MIXED LOW — leaumuHac JlyunH- |

ckac (Gediminas Lucinskas, LYOA). |
I e

Wi pesyn
B rpynne SINGLE-OP CW LOW.

SINGLE-OP MIXED HIGH.

"Crapoiit Hosbli rop 2021" — utoru

(cm. cTaTblo Ha c. 45)

Komanpa RK4W, nokasaewas nyywmii pesynstat B rpynne
MULTI-OP LOW. Cnesa—Hnanpaso: Bnapumup Ky3Heuos
(RW4WA), Anekceii lanuyanud (UA4WAU) n Anekceii LLiMbikoB
I (UA4WI).
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MopaepxxuBaemblie
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3aWmnTnT Baw undposon MNP
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3alumTa OT XULLLEeHUA 3awumTa 3awumTa ot ya3BMMOCTEeN
cpencrTs OT MOLWEHHNKOB nporpamMmm
OT 6aHKOBCKMX TPOSHLIEB, KNaBKa- OT PULLNHIOBbIX OT 3KCMIOMTOB, UCMOMb3YeMbIX
TYPHBbIX LUMVMOHOB, XaKePCKMX atak 1 MOLLIEHHWYECKMX CaliToB, KnbepnpectynHukamm ans
BO BPEMs CECCUM OHSaliH-0aHKMHra CanToB C BpegoHOCHbIM 1O NPOHNKHOBEHWI Yepes oLwmnbKm

B MONyNApPHbIX MPUIOXKEHNAX
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3awmTa gaHHbIX 3awmTa oT 3axBaTa 3awumTa
n nHcpopmaumm YCTPOMCTBA U CNIeXXKU Aeten
Ot yoaneHus, nop4u, brnoknpoBska kamepsbl, Pooutenbckmm
LINPOBAHUA 1 NMOXULLEHNA MUKPOMOHa, CbeMHbIX YCTPOWCTB KOHTPOJb
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