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YL-OM CONTEST 2018 — uroru

(cM. cTaTbio Ha C. 49)

BukTopna Xap4eHko — nobeautens B
rpynne "YL paguocTaHumm ¢ OfHUM
oneparopom”.

L
WMHavpa Bepaukyn (KonnekTMBHaa paguo-
craHuma UNBLWZ cpegHeit wkonel Ne 11
r. Kocranait, KazaxcrtaH) — nepeoe mMecto B
rpynne "YL pagnoctaHLUmn ¢ HeCKONbKUMK
oneparopamu”.
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[OuneHas Kywekosa (KonnekTueHas paguoctaH-
uma UNSLWZ cpeanei wkonsl Ne 11 r. Kocranan,
KasaxcraH) — nepsoe mecto srpynne "YL pagwo-
CTaHUMK C HECKONbKMMK onepaTopamu’.

Aspkan CanumoBa (KONNeKTUBHas paguocTaHLUus
UNBLWZ cpegHnen wkonet Ne 11 r. Kocrawai,
KasaxcraH) — nepeoe mecto B rpynne "YL paguvo-
CTaHLUUK C HECKONbKUMKU oneparopamu’.
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3a COAePAaHNE DEXNEMHOND o LHBNEHNA OTBEETCTBEHHOCTD HECET
PeErnamMofidTernb i
3a OpUrHHANBHOCTL W COABPXAHWE CTATLY OTHETCTBEHHOC T HECHET d@R10pD.

Penakuua He HECET OTBETCTBEHHOCTH 38 BO3MOMHLIE HETATURHLIE NOCHERNT-
BHR MCNONLEI0BAHMA (]ﬂyﬁ!!l-lKﬂH.'iHHtﬂK M:’!YI’:‘EJI’IHHOB, HO HDHHHMBET MEDB N0 We-
KNIOMEHWIO OLLMBOK W ONEYATOK

B cny4ae npréma pykonucu k myBnukaumi pegakums cTasut of 3ToM B nase-

CTHOCTE aaTopa, qu A 3TOM pliu;‘li(l;l‘“-l llully‘iE!E!T WORMIOYWTENLHOZ NPaBo Ha pac-
NPOCTPaHEHWE NPUHATOND NpOM3BeaeHua, BrMouas ero nybBnukauvmi 8 xypHane
WPEANON, HA MHTERHET-CTRaHuLEax xypHana, CO nnu nHwm obpasom

Agropckoe goanarpaxiedve (roHopap) BsNfayunBasTcs B TEUEHWE [BYX
MEcaues nocne nepsoil nydnvkauwn B pasmepe, onPeaenieMom BHYTPEHHIM
cApasoyHUEOM Tapudos

Mo neTENeHMA OAHOTD roaa ¢ MOMEHTa Nepson NyGnukaLny asTop UMeer
npaso l)llyﬁ]!ﬂKUH{llh AaTOPCKIN BAPWaHT Cagarnro NPOWaBseaeHna B Apyrom mec-
Te B3 npeasapruTensLHOro NMCHMEHHOI'0 COMMACKA Peaakiim,

B nepenucky pefakuma He acrynaet. PykonucK He peueHanpyioTcs n He 803-
Bpal@AaTCs,

® Papuo”, 1924—2018. BocnpowisefeHne Matepuanos xypHana «Paguor
X KOMMEpHECKOE MCNONb3nBaHne B MoGoM BUOE, NONHOCTEIY MAW 4ECTUYHO,
AOMYCKAETCH TONLKO C MACLMEHHOTNO DAIPEIIEHAA PBLAKLIMK

Omnesarano 8 AQ «NONUIPADUYECKMA KOMIMNEKC «~3KCTPA My,
143400, Mockosckas obn., KpacHoropokwi p=H, a/m «bBantuas, 23 wa
3ax. 18-06-00134
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nagumup Ppuapuxoeuy Mevictep pogunca 28 anpens
1921 r., obpasosanne — cpeaHerexHuyeckoe (B 1958 r.
OKOHYMA MOCKOBCKWIA 3/18KTPOMEXAHUHECKI TEXHUKYM).

YyacrHuk BokHL © SnoHueir: 11-11 oTaensHeIl NOAK CER3N,
BOCNEACTBIM MEPEeMMEHOBaHHEIN B 19-i oTaensHbiit Xap-
GurHckui nonx cesan 1-4 KpacHoaxamérHon apmun 1-ro Jans-
HEBOCTO4HOro ¢ponTa. fo BoiHbl pabotan mMnagunm
panuooneparopom, TeXHUKOM-O0NEpaTopoM paguoCTaHLiAM
Ne 11 5-ro orgenenna 2-ro Cneuorgena HKBLO CCCP.
3akoH4un cnyxOy B 3sanmu nonkosruka. B 1987 r. beun yeoneH
€ BOEHHOI ciyxObl N0 BO3pacty, HO Npononxan paborars 8
PanMoKOHTPPa3BeaKke 0 BONLHOMY HaiMy WHXeHepoM 1-i
KareropuM enaote [0 NocneaHux [OHEeH CBOeN XU3Hu
(13.04.1999 r.). [pi 3TOM, HECMOTPS HA CONMUAHLIA BO3PACT,
KaxXabli AeHb paHbLLIe APYrvX NPUXoann u NOCNeaHnM yxonmn
€O cayxOul, perynapHo A0OWBaAch 3HAYNTENbHbLIX YCNexoB 8
aHanuTuyeckos pabore.

MouétHeii paguct CCCP. HarpaxaéH opaeHamu KpacHoro
3namenn, KpacHon 3sesav! (asaxabl), 3mnak fllouéra u
13 menanamm.

* * *

JanomHunca oavH M3 aHel cepeawHbl gekabpa 1938 r
nocne okoH4Yauwms KypcoB TexHWKOB-paguoonepaTopos 2-ro
Creuotaena HKBL CCCP. B 17.00 s 3acTynun Ha MOE nepgoe
Boesoe OeXKypPCTBO Ha NOCTY paauoHabnioneHwna. Hepes vac, B
18.00, va BonHe 18,1 meTpa cneiwy nepeaayy asTomaTom: “vwv
de rst zhc?". Coobwmn HayaneHWKy CMmeHel TOB. Tapacosy
Cepreio Cepreesryy — 0Ka3anoch, 4T0 f BLIABUA HOBLIA BLI3OB
BepnvHCKOro panvoueHTpa repmaHckol passefkn Ha
HEW3BECTHOW paHes HacToTe.

w* - *

B oavH 13 gHei neta 1939 r. mHe nopyyunu paboTty Ha nocTy
paapaboTkn pagMoOCETV repMaHcKoW passeaku. bepnuHckui
paguoueHTp aea pa3a B geHs — B 12.00 n 22.00 — nposogun
pPagvocBA3n NOBEPOYHOrO XapakTepa C KOPPEeCnoHAEHTOM B
Mockse. PaBoTa Benack KnQHOM, HO C 0CODEIM METOOOM Mac-
KMPOBKW: BbIZOB HAaYWHAN USHTP KOPOTKUM “Haxatvem".
KOppeCroHGeHT OTBE4AN TEM XE& HaXaTuem NINTENBHOCTLIO
BCEro 0fHa cekyHaa. LeHTp nogreepxnan ceasb BeIpaXeHnem
"ok znn sk”. HacToTe, HA KOTOPbIX NPOBOAWIACH CBA3L B AHEE-
HOe BpemMsA, BuinK yCcTaHoBNEHb 00 MeHA. BeyepHwii ceaHc
NPUXOAUNCA HA BPEMA MOEro AEXYpCTBA OOWMH pas B HeTkipe
OHA. Bo Bpems TpETbero MOero AEexypcrea MHE Yaanoch
BLIABUTL BONHY, HA KOTOPOI OTBEYAN KOPOTKMM HaXaTuem Moc-
KOBCKWI KOPPECTIOHOEHT.

o * *

1 anBapa 1940 . mMbl Nepeexand B Hoeoe 3paHve. HOBbIM
0Ka3anock BCE: BMECTO NPUEMHIKOB MPAMOro yeunenws Kyb-4
1 Kyb-4M (KOPOTKOBONHOBLIM, YHUBEPCANbHLIA, DarapeiHbii)
no cxeme 1-V-2 NOABMNUCHE CynepreTepoauHHbie NPUEMHIMKA
-5 c psyma Wwkanamu, NporpagyvposadHbIMKU B METPax W B
kunorepuax. Kaxapiit noct 6uin 060pyaoBaH He 0QHUM, a OBYMHA
TaKMMW NPUEMHMKaMK, Kaxabiid NOCT UMEN CBOID UHANBMAYANL-
HyI0 aHTeHHy. lNMosBuNach 3BYKO3anucb — B OTAENLHOM rNome-
wieHun Gbiny yCTaHoBNEHb! "LopuHodeHs!” ¢ 3anvceio Ha KO-
LIEBYIO KMHONEHTY NYTEM Hape3aHus JOPOXEK PeKOPaepoM.

w* - *

Havano 1940 r. MNocT pa3paboTky akTUBHO OENCTBYIOWEH 1
pa3seTBNEHHOW pagnoceTu cneucnyxd nanckon lNonswwv
Hax0OWncA B OTAENLHOW KabuHe, Pagrnocesaun B aToM ceTh npo-
BOOMIIVCE MEXIY ABYMA Napamu KOPPECnOHOEeHTOB OAHOBRE-
meHHo. Mo moeir npockBe B kabuHy Gbina yctaHosneHa gonon-
HMTENbHAA Napa NPUEMHUKOE W caenaHa ocoban KoOMMYTauWA
ronoeHeix TenedoHos. Mocne atoro & Mor ycnesars paboraTte
3a geoux! PagwocraHywm cetn obmeHnsanucs WWGPOBaHHON
vHbopmMauvein Bonbluoro o6beéma. CrnbllMMOCTL BblNa HeBbl-
COKOW, NO3TOMY, XOTH W C OTAENbLHLIMK NPONyckamu, BCE Xe
yOasanocs NPUMHAMATL BCe paguorpammel. [pn aToM, Kak
BLIICHWNOCK NO3Xe, PAAUoONepaTopbl ApYyrUx cmeH, paboTas-
Wwne 8 00LIMHOM PEXUME Ha TOM XE MOCTy, YCresanu NMpuH-
MaTh MWLb OTOENbHbIE PaauorpaMmel,

*

* *

B cBa3KM ¢ akrusM3aumeid 4elcTBUi repMaHcKkoin pa3senkn
Ha nuHun cessn bepnuH—Mockea Ha nocTy GLIN0 UBMEHEeHD



CTPAHULUBI UCTOPUMN
COBETCKOW PAANOKOHTPPA3BEAKMKN

PaGoTta cCOTPYAHUKOB
PaAMOKOHTPpa3BeanKkun
BO BpeMs BOWHbLI C AnoHuen

B mae 1945 r. 3asepwunacs BoliHa ¢ lepmannen. Ho gns MHOrnx
congar u opuyepoe CoBeTckOoW apMun [O MONHOIrO OKOHYaHUS
BOMHbI BbIIO ewé ganeko — ux nNyTe fAexan Ha [HanbHui BOCTOK.
ArpeccusHas nonutuka fAnoxnun npegcrasnana yrposy 4nas Hawen
crpaHbl. Boiina ¢ inouneii 6eina HenzbexHoi. He meHee HanpsaxéHx-
HbIM, Yem HenocpegcTseHHsie 6oesBbie fgencTBus, BbINO NPOTHBO-

cTosiHME B paguoagupe.

Mpeagnaraem BHUMaHWIO 4ATaresnen QparmMeHTbl BOCTOMUHaHWA

Brnagumupa Ppugpunxosuya MeiricTepa,

04QHOro M3 BeTepaHos

panvoKOHTPPa3Be[KHu — Yy4aCTHUKA BOHHBI C SINOHWEH, B KOTOPBLIX OH
pacckasbiBan MoogbIM COTPYAHUKaM 0 Hanbosiee MHTEePEeCHbIX 3Nu-

3opax ceoen boesow buorpagpuu.

3apaHve. Teneps Ham NPeAcTOsNO, MC-
nonb3ays "3abueodHbie” CpeacTsa MUHWUC-
TEpCTBA CBA3W, HapywWuTs 3Ty pagwo-
CBA3b, HE Oa@Th MPOWTI HXN ODAHOW paano-
rpamme. 3apada okalanacs He u3 npoc-
Thix. LIeHTp W KOppecnoHZeHT (repmad-
CKOB MOCONLCTBO B MOCKBE) A0BONBHO
OLICTPO NOHANKW, 4TO MX CreyuansHo "3a-
GuBaloT” v CTANW 4acTo MaMeHATb paboune
HACTOTH CBOMX NEpenatynkoB C Uenbio
yiaTH 13-nog nomexw. OT Hac 3asvceno
CBOEBPEMEHHOE UX ODHapYXeHne Ha Ho-
BOW 4acTOTE U TOMHOCTB YCTaHOBKW Npu-
uensHoW nomexu. 3710 yxe Gbina HaACTo-
Al1anA BoliHA B 3cMpe el 3a roa 4o Hava-
na Benukow OTe4ecTBEHHOW BOWHLI, Yuc-
N0 paguorpamMmm, nepepaHHbix No Kaxany
CBA3W, NETKO KOHTPONWPOBANock No WX No-
PAAKOBOW HyMepauww (3aronoBky papuo-
rpamm MHOrOA YCNeBanu NPOXoanTs [0 Ha-
cTpoikun "3abueo4HbiX” cpeacTs). O4eHb
[OBONEH TEM, 4TO 3a BPEMA MOETO AEXYP-
CTBA HE NPOLUND HW OAHOR PaanorpPaMMb
HW B Mockay, Hn 13 MOCKBbI, TOYHEE HW U3
Bepnuxa, Hn B Bepnud. YacroTel nepenar-
HMKOB W3MEHANWCb B AwanasoHe ANvH
BonH npumepHo ot 20,8 go 23,4 meTpa.
370 BblN OUManNasoH, KOTOPbLIA B Halen
cmeHe 0DCNYXUBaNCH paanoonepaTopom
toB. CrpaxosbiM Hukonaem Hukonaesu-
yem. OH 40 CUX NMOp HE MOXET MHE "npoc-
TMTB" TO, KaK A "Wyposan” 8 ero AWanasoHe.
* * -

Becnomunalo wasano nera 1941 r,
ropoa Bopowwnos-Yccypuicknin lMpu-
MOpCKOro kpad, 11-i oTAeneHbIA NONK
cBA3n 1-i KpacHo3aHaMEéHHON apmuu.
1 — KypcaHT NONKOBOW WKONLI Ha WTab-
HbiX y4eHWsx 8 none. Mol nposoannn
y4ebHbIE PagWOCBA3N C HW3OBLIMW MOMA-
pasgeneHuamMn ¢ BonbwmnM 0OLEMOM
yuebHuix paguorpamm. CneunansHo ans
MEHA W BecbMa ONbLITHOTrO pagucra
Bypmetosa (ymen nepepasaTtb Ha 00bI4-
HOM kmovye Mop3e co ckopoCTbld [0
220 aHakoe B MKHYTY!) Bbina opraHu3o-
BaHa PaAvOCBA3bL MEeXOy HawwumK noa-
paspeneHuamin. Mbl, KOHEYHO, nokalanu

Bnagumup @pugpuxosny Mesicrep
B rogbi cayx6bi,

TAakoi 0BMEH, KOTOPOro paHbLUe TaMm U He
snaeny.
* - -

Hauano soiHbl. Jliogu cranu MHOro
cepLe3Heit OTHOCUTLCA K CBOUM 0DR3aH-
HOCTAM. YXe nepBble HeOenu BOMHbI No-
Ka3anW, 4To NPOBOAHLIE CPEACTBa CBA3N
MEHEE HafeXHbl, 4eM DPAAWOCBA3L, HO
YPOBEHb NOArOTOBKW W YMCNO paawocne-
UMANMCTOB OKA3aNnCb HE TakUMW BbiCO-
kMMK, kak TpeboBano BOEHHOE BPEMA.
Mpuka3 BepxosHoro [MaBHOKOMAaHOY-
HOWEro — MNOBLICKTE YPOBEHbL NOLArOTOBKW
PaavncToB, IHEPTONWTAHUA HA 3TO HE Xa-
nete! BeeneHa knaccHan keanudukauna
pPagucToB C NMPUCBOEHWEM 3BaHWA (BTO-
PO KNacc — CEepXaHT, NepBbid KNacc —
cTapwwuHa). PaguoyyeHuna cranu kpyrio-
CyTOuHBIMW. BCe Haww pannctsl BeiCTpo
cTanwu KnaccHeiMu cneunanucrtamu. lNpo-
BOAMMAR B TAKOM TEMME NMOAroTOBKa He
Npekpawanacs, Tak kak NoNoBMHA KNAce-
HbIX CMeuWanucToB HanpasnAnack Ha
POHT, 1 B YACTb BMAMBANMUCH HOBWUYKW. W

3TO NPOUCXOAMND HEeOOHOKpaTHO. Yueb-
Hble KNacck, y4ebHuie CToNbl, CTEeHAb,
KOMMNAKTHBIE “"3yMMepsl” (NamMnoBeie 3By-
KOBbie redepartopsl Ha YB-107), Tene-
rpadHble KNio4vM M3roTasnneanvcs CBOM-
MW CUNAMK M B AOCTATOMHOM KONWYECTBE.
Hekotopbie npuBopkl CTank kapMmaHHsIMW
(Hocunuce npu cebe).
* * *

Herbs MNobepst — HACTOAWMIA NPa3aHK
co cnedamu Ha rna3lax! Ho Hawa soiiHa
elLle snepenn.

* * *

BoicTynunw 9 aerycrta 8 HanpasneHuu
Mywmn-MynanbuasH-Xapoud. Mepsesie no-
Gensi 1 nepsuie xepTebl. B cambiil HyXHbIR
MOMEHT HE BhifiepXana UHTEHCHUBHOW pa-
BOTbI W BbILLNA U3 CTPOS aMepUKaHCcKas pa-
anoctaHuma SCR-229 — npoboi TpaHc-
dopmaTopa Hakana ra3oTpoHa. Mapa va-
COB YWwna Ha nepemoTky TpaHcdhopmaTo-
pa B noneebix ycnoeusx. MNpu aToM CBA3bL
He Hapywanack. [ng paboTts! Uenu Hakana
rasoTpoHa yaanoch NpyUcnocobuTe akky-
mynatop. Noproox!

* * *

1945 r., gecant B8 r. XapbuH. Mol He
NpsIrany ¢ NapawioToMm — CaMoneT cen
Ha aspogpoMe, 3axBaveHHOM HallMMK
foiuamn 4yTb padbwe. MNpuHecnn o4eHb
CpOYHOE COOBLIEeHWE, KOTOPOE HYXHO ne-
penartb No paguo. B Hawem pacnopsxe-
HUK pagmocTaHuma PBM. C Hamn 3amec-
TWTENb HaYansHWKa CBA3M 1-i1 KpacHo3Ha-
MEHHOI apMiuy NOANONKOBHWK MUeHKo.
OpuH »3 pagncTos, KOTOPOMY MO ero yka-
3aHWI0 NOPYHUIK NepeaaTh WindpoBKy, Tak
W HEe CMOF CNpasnTeCs C NOCTABNEHHO 3a-
naveid. [pukas obecneynTb CBA3L NONy4an
a! BoT roe npuroannucs BCe MOMW 3HAHUS U
OnNbIT. npb‘IUJJ"IOCb YHeCTs Cnengyioulee:

— MOLUHOCTb HALWEN paanocTaHUmm —
scero 5 Br;

— pPaccTosHMe [0 KOppecnoHpexTa
66110 nopaaka 200 km (opraHu3auus ces-
31 Ha Takoe paccTosHUe — Kpenkuil ope-
wek!). Npurogunocbk BCE, 4TO 8 y3aHan
paxee 0 pacnpocTpaHeHy paguosonH.

Hesanonro oo aToro B MOW PYKW Cyyai-
HO nonan rpadguk MMY—HMY, npasnnb-
HOCTb KOTOROro R NPOBEPWN HA NPaKTUKE.
Mo peaynstatam pacyYETOB CBASL MEXAY
KOPPECNOHAEHTAMMW Ha ITON BOMHE A0MKHA
ucueaHyTs 8 18.10. Tak ato nponaowno 1
ceivac. Kpueas rpadwka 3aBUCUMOCTH
BEPOATHOCTK NPOXOXOEeHWA CWrHana oT
4ACTOThl COXpaHUNAck B MOBW namsaTta. H
NOHAN, 4TO HA NpennonaraemMoll AnA CBA3K
BonHe 174 (4350 kl'u) B 3T0 BpEMA CEA3b HE
NPoMOET — HyxHa Donee HW3kas 4acTora.
Mpurogunace NaMsaTb HA 4ACTOTHI, NPMOD-
peTEHHaA eweé 8 PagnokoHTppa3eensLisa-
TensHon cnyxGe. A 3anomMHun, 410 Haw
NOMK OEpXWUT PajvOCBA3M B HECKONMbKUX
pagvoceTsx v Kaxnan ua Hux paboTaer Ha
ceoei BonHe. Camas Huakas w3 Hux Obina
sonHa 123 (3075 ku). NepecTtponn npuém-
HWK Ha ATy BONHY W CAbILLY, 4TO WAET GBA3b
Hawel craHumm © paguoctadumen 59-ro
cTpenkoeoro kopnyca. Mo novepky paguc-
Ta NOHAN, YTO Ha Hawei craHumMy Buin Mo
apyr crapmda Baukux Metp Megoposmd.
YaHasath NoYepk paaucTos A HAYMUNCH Tak-
Xe B pagmokoHTppassenke. Kak paboraer
MOW 4Py, A AOCTATOMHO XOPOLUO 3HAN: Ce-
HAaC OH OKOHYWT CBA3b W, HE TPOras py-kn

)

EBUIALVIWNAR HOLUAMN
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CMOryT npereHgoBarth

Ha o4QHMH U3 NPHW30B8.

o ;
% HACTPOWKN NpUEMHIMKA, CTaHET 0QOPMNATL
| annapaTtHbii xypHan. Yonbiluate MeHs OH

CMOXET TONLKO B TOM CNY4ae, eCnv Mo ne-
penaTinK, C KOTOphLIM MO ApYyr ceiidac
NPOBOAWT CBA3kL, ByAeT HACTPOEH TO4HO Ha
sonHy 59CK. K cuacreio, Hawa pagnocTad-

' uma PEM wumena Takyid BO3MOXHOCTb.

Hactpowncs, "Bbixan” MOWHOCTL W cTan

A OKUAATE OKOHHAHWA WX CBR3W. Mol No3bis-

Hoi "LIAP" — komangytowero 1-i Kpacuo-

' 3HaMEHHOW apMun BCem paamcTam Dein na-

BECTEH, 1 3710 gasano Hagexay. MNoHuman,
4TO MOW CUrHanbt No cpasHenwio ¢ 59CK
(1 «kBT) ByayT cnmwkom cnabel U Mot opyr
He Cpaay ux "3amMeTuT”, NPUHAN PeLueHne, B
HapyLLeHUe BCexX MHCTPYKUMIA, NepenasaTts
NO3bIBHLIE HE MO TPY 1 [Ba pa3a, a no 50—
100 pa3! [Joxnanca OKOHYaHWA CBA3W,
aosy! M cpa3sy xe no okoH4aHwy Bbi30Ba

PENATYMKOB B HalLe PacnopsxeHue v Ha-
cTpouTh ero k 17.00 na yactory 5175 klu.
OHW HaLWNK ONpasaaHne B TOM, 4T0 3T ne-
pesaruuky paboTaioT TONLKO C KBAPLEBbIM
crabunuaaropom 4acToTel, @ KBapua ans
HYPKHOIN HAM YACTOTHI Y HUX HeT. Mpulnoce
MHE HapucoBaTb CXeMy KOMTYPOB AnA 3a-
Aaowero redeparopa bea keapua (npuro-
AUNKCH 3HAHWA pPapuMoTexHUKW). Wx Boapa-
HEHWUA O BO3MOKHON HEeCTabuNbHOCTY Yac-
TOTHI NPY TAKOW Cxeme Obinv OTBEPrHyTHL.

Wodép 3xan, kyaa nogxogat nuHAn
MaHUNYNALUMY — Ha LeHTPpansHbli Tene-
rpad. Tyaa mbl NpoHWKnK yxe Gea npe-
NATCTBUIA. Ha TpeTbem 3Taxe Mbl BoiDpa-
nin MecTo, rae k 17.00 gonxHe! 66 BeiTe
YCTaHOBMNEHLI MPUEMHIMK W TenerpadHbIi
KN4, COBAWHEHHLIN C NepefaT4nkom,
KOTOPLIA HAM FrOTOBUIA.

nony4aio oteet! MNpennoxun paguorpammy
¢ nepegayed No gea pasa rpynny. OH co-
rnacuncs. Mocne nepega4n cpasy noay4un
nogreepxaedue o npuéme. O BaXHOCTH
pagrorpaMmsl MOXHO CyauTL NO hopMynu-
POBKE, YKa3aHHOW B NpeacTaBNeHu MeHs K
HarpaxaeHnio opaeHom KpacHoro 3Hame-
H1 — ".. 3a obecneyeHwe HacTynaTensHon
onepaumn 1-i KpacHosHamEHHON apmun”,
Kpaem yxa cnbiuan, 41o taMm coofanics
[AaHHbIE aBMAPa3BENKN O B30PBaHHBLIX W
OCTABLUMXCA [EelCTBOBATL MOCTAX, O Hau-
Gonee UenecooBpasHLIX NYTAX ABMXEHWA
HaWWX BOWCK Ha XapbuH.

MNocne ceaHca CBA3W MONY4WI NpUkas —
waty cnate. MNepenady opyrix pagnorpamm
Nopy4Yvunv NPoBOOWTE MOWM TOBApWLLAM.
MpocHynca — Hudero Bonblie He nepeja-
Ho. Mocnywan 3gup — CTanod ACHO, YTO
nanbheﬁr.uue noneiTkn Gecnonesue. MNo-
CMOTpEen B OKHO — BAANW fe BUOHEITCH
AHTEHHLIE COOPYXEHUs. 3HAYUT, Tam ecTb
papguocTaHums. MNpegnoxun Toe. MweHko
Kakmm-nibo 0Bpasom HaliTh K Hel Noaxo-
abl. C kem-To NOCOBETOBABLUMCL, OH pe-
LUMACH, M Mbl C HUM BOBOEM (5 C BUHTOBKOM,
OH C NUCTONETOM) BLILLNK 38 BOPOTA aspo-
apoma v "nporonocosany” nepen Nepsoit
nonasweics asToMawwHo, OHa ocTavo-
Bunace. Ha Halue yavenexwe, Wwodep oxa-
3arnca pYyCCcKkuMM, U OH B3ANCHA Ham NoOMOraThb.
Kpome atoro, okasanocb, 41O paHee OH
rae-To paboTan Ha Kakux-TO paguocTaH-
umax. Joexanu Lo Tex aHTeHHBIX CoopyXe-
HWit, 3a kameHHbIM 3a6opom yBUAEeNK 3na-
Hwe pagwoctadumn, OHO Oxkasanoch nyc-
Thim — BCE oBopynosarue Boiseanu. osea
[0 Apyrow paguMoctadHumi — oHa okala-
nack YMCTO PagMOoBeLlaTensHoi u Obina
npegHaaHaqeda ana paboTkl Ha CPeAHWUX
BONHAX. 3TO HAM He Nogowno. MNpueés Hac
WwothEp Ha NepeAanWMiA LEHTD Ha OkpauHe
. XapbuHa. Bokpyr konioyas NpoBonoka Ha
M3DNATOPAax (SBHO NOA BLICOKWM Hanpsxe-
HWEM), Y BOPOT HacoBON — BOOPYXEHHBLINA
ANOHEL, YBWAEB HAC — BOEHHOCMYXALLWX
CoBeTckoi ApmiK, 4acOBOW PACTEPSANCH.
Caenarn noneiTky NEUMEHEHWS OPYXMWA, HO
wodep ckasan emy YTO-TO Ha ANOHCKOM
A3bIKEe, W TOT Hac nponyctun. Medee cro-
BOPYMBLIM OKa3ancs 4acosOW y BXopa B
3naduve. Tpuxasl oH Gpan BUWHTOBKY Ha W3-
roToBKY K CTpensbe, Ho, yBUAEB HallW OT-

AUl BETHLIE aHanorvuHLie AeicTsvs, caenan
5 MPUBETCTBEHHBIR XECT U NPONYyCTUA.

3a 6oMbLWKMM KPYrOBLIM CTONOM CHAaenn
MO-rPaXaaHcKkn OAETbIE ANOHLbLI — 0YKapy-
KW, HEKOTOPLIE A0BONLHO MOMHLIE — BULA-
MO, pykosogacTeo. MNepesogymnkom Obin Haw
wogeép. TpeGyem oTAaTe OAWH M3 ne-

Y
{

Bnagumup Gpuapuxosuy Medcrep
nocne yBonsHeHHS B 3anac.

Bpemsa 17.00 — caxycb, BbidbiBalo no
paunn Ha ceass! OnNaTe — moi apyr. Yenbl-
AR HALUM XPWNIBIE CUIHANLI, OH CTan co-
MHEBATLCH W 3aNpOCKA Napons, a A BMECTo
OTBETA NPUMEHWN MO3LIBHLIE B BMOE CO-
KpaweHui Hawnx umeH u damunuin: NOG
OE MEW (Nétp ®épopoevy Baukux A
MeiicTep), v BCE cpasy BCTANO Ha MECTO.

[opa paguorpamm BCE BpeMsA NOMOMH:-
nack. 3a TpPOEe CYTOK HempepbiBHON (Bea
cHa u 6e3 nogmeHb!') paboTtel Mx Gbino
nepegado Oonee 200 wTyk v npuMepHo
CTONLKO Xe NpuHATO. K 3TOMy BpemeHu
Obin 0BopyaoBaH NPUEMHbBIA LeHTP (B
UeHTPE . XapBuH), v Tyaa NoABENN AUHAK
MaHUMYNALMK yXEe OT HECKONbKWX nepe-
nartdukos. MNocne aroro A nocnan ot aylm!
Paboranu yxe Bce Haww pebsita. MNonaraio,
4TO 3TOT 3NWM304 TOXE CTan 4acThio "obec-
Me4YeHus HacTynaTensHol onepauun”,
HaubBonbwee 4nucno Harpag nonysvnu B
Hawei YacTn pagucTel! Hy 1 ux komaHgn-
pbi Toxe. OpasHom KpacHoro 3Hamenn Oein
HarpaxpneH HadaneHvk ceasw 1- Kpac-
HO3HaMEHHOW apMul redepan-maiiop ba-
panoB. Monky cBA3n Beino NpucsoeHo
HanMmeHoBaHue — XapbuHekui.

* * w

Neto 1946 . — pemoBunuzaums! Cpa-
3y Xe REUNCH K NPEeXHEMY MecTy paboThl.
OueHb cocky4unca. lMNpeacrasnan cebe,

kakas ropsvan paBotel 6bina 3peck BO
Bpemsa Benukoi OTeyecTBeHHON BOWHBI, U
HaBepHoe, o4eHb MHTepecHan! U He ownb-
ca. Mou cTapbie Tosapuwm E. WM. Jenucos,
B. H. Nuxaués, B. A. KopwyHoB n I H. BoH-
LAapb MHOro pacckasany ob atom.

* * *

Koney 1946 r. MocT pagnokoHTpoNs.
Beuepxee pnexypcteo. O6uian obnasa Ha
KoppecnoHgeHta cetu 469/1 ¢panuya-
ckou paasegkn. B xopge koHTpons avana-
30Ha CNbILY KOPPECNOHASHTCKYIO paamo-
cTadumio, nepesawwyo ... dp=" » pa-
nee NATU3Ha4YHbIA OyKBEHHBIA WWdpPO-
TekcT. NpusitHo BLIN0 OCO3HAaBaThL, YTO
ANS TOYHOrO OnpegeneHus NpUHagnex-
HOCTM ATOW paguMoCcTaHuMM MHe Bbino
L0OCTATOYHO YCNbILWATL BCEro TPU 3HaKa.
BoT 4TO Takoe 3HaTbh YCTAHOBOYHLIE AaH-
HBIE PAAMOCTAHLMA,

w w w*

B 1948 r. nepea 3acTynneHvueM Ha HO4-
HOE AexypcTBO Gbind OGBLRBNEHO, H4TO NO
AdHHBIM - ONEeparuBEHbIX  NOAPa3AeneHUn
oamH 3 OYHosLes, BLINONHAR 3afaHue aHr-
NWACKOI pa3seskn, npobupaeTca Ha Tep-
putopuio CCCP uepea “Yexocnosakuio v
Monewy. MNepexog Ha Hawy TeppuTopuio
oxumpanca Gnmxaiwein Housio. 06 atom
haKTe oH AomKeH Obin cooBWWTE aHImMun-
CKOW pazseqke no paguoctadumn. Boina ua-
BECTHA NWLLbL YacToTa NepegaTimka. A pabo-
Tan onepaTopoM NocTa gocnexueaqna. Ha-
CTPOMA CBOM NPUEMHUMKK Tak, 4Tobkl OXBa-
TMTL Hactoty 4211 klu v npuneraowme K
Hel nonockl YacToT +3 k', Yenex 3asucen
OT TOMHOCTW 3TOW HACTPOMKW. Bpemenn aps
HUKOrAa He Tepsan — BEn pa3pabortky Beex
LOCheXNBaeMbIX NOCTOM aHMMACKUX NUHWIA
areHTypHoW paguocesnan. B 4 4 yTpa cnbiy
(oueHs cnabo) kopoTkoe "Haxatme', 3aTtem
noasieroit "KYY". [an komaHgy Ha neneqro-
BaHwe, NPOCNeanN CeaHt CBA3KM — BCE, KaK
nonoxeHo. 3to BN TOT cambiii OYHosey!

* L L

BbI30B MIOHXEHCKOIO LEeHTPa 3anafHo-
repMaHCKoi pa3senky OXWIOANCa Ha YacTo-
Te 3915 +10 klu. PagwonabniogeHue sén
ONLITHLIA paguoonepatop Toe. Kcaesa
Anekcangpa Makcumosna, 3raa, yro aTta
3afaqa He 13 NPOCTLIX (HEe TOYHO OAMHAKO-
Bas [/IR BCEX CNny4aes 4actoTa, CXOLCTBO
nepenayqn ¢ nepenayamu paguocertein co-
BETCKMX W APYrMX paavoceTeil), s, B 310
BPEeMSA HavanbHUK CMEHL!, petumn "noacTpa-
XOBaTh" BLINONHEHWE 3TOro 3anaHua, Obb4-
HO PaauoonNepaTopsl ONO3HABANKM CUTHATbI
3TOro UEHTPa Mo nepenasaemMsiM KOOOBbIM
BbIDAXEHNAM, HA NpUYEM KOTOpLIX Tpeboea-
nock spems. MuHorga nepenadyn obHapy»m-
BanWCb C OMO3OAHWEM, YTO OTPUUATENBHO
CKa3biBANoCh Ha pesynsrarax "obumx ob-
nas” Ha koppecnoHaeHTa. H ke onpegensn
CUrHaNL! UeHTPa Mo efiBa 3aMerTHOR, HO xa-
pakTepHon 0cobBeHHOCT UX 3sy4anns. Mue
LNA ONO3HaHWa AOCTAaToMHO ObiNO YCnbi-
WaTh BCEr0 OOWH-OBA KOPOTKMX cUrHana,
HanpuMep, aAee To4ky koga Mopae. 3To no-
3BONAND B NPOLECCE NOWCKa KOHTPONWPO-
paTh Bonee WWPOKMA AnanasoH. Bei3oB A
ycneiwan Ha 125 kI B CTOpoHe — Ha 4acTo-
Te 4040 kTu. Takoro GonbLIOro OTKNOHEHURA
HE OXMOAn Oaxe #.

Mo marepuanam my3es PaguoKoHTP-
passegkn OCE Poccun, r. Mockea



Euié pa3 npo UCKYCCTBEHHbIN
MHTEeNnNneKT

A. F'OJIBILLKO, kaHg. TexH. HaykK, r. MockBa

” CKYCCTBEHHbIN nHTennekt (M) nnn
we Artificial Intelligence (Al) —
DOLICTPOPA3BMBAIOWAACA TEXHONOMMA, O
KOTOPOW CTOWMT roBOPUTL Oaxe yauwle,
4eM aT0 npoucxoguT B xypHane. Ona
CTPEMUTENLHO PA3BUBAETCH BMECTE C
TAKUMW OONOMHAWWMKA OpYr apyra
TEXHONOrMAMKW, KAk HEMPOHHbLIE CeTH W
MawmuHHOEe 0Bby4eHue, K KOTOpPLIM B
nocnegHee BpEMS# NOAKNIOYUNCA
WurepHer Bewen (loT), n, no cnyxam,
faxe cobupaeTca 3axBaTtuTb BECb MUP.
Mpuyém ¢ Hawen HeNnoOCpPEencTBEHHOW
nomowei. O Hel HEeNPEepLIBHO FOBOPAT
W NULLYT, NUWYT 1 rosopaT. W yxe npu-
MEHAGTCA B CNOXHOM MOAENMpoBaHui,
B Urpax, B MeAWUNHCKOW ANarHoCTUKE, B
NOWUCKOBLIX CUCTEMax, B NOFMCTHKE, B
BOEHHbIX CMCTEMAaX W MHOrO rae ewe,
ofellas 8 oboapumom Byayuwiem Oxea-
TUTE W, BO3MOXHO, OCHOBaTENbHO
"nepenonatutk” BECb NOCTUHAYCTPW-
anbHoiit nanpwadT. W gaxe Havan
nucaTh NUTEpaTypHble NPOU3BeaeHus,
Bpope Ttakwmx: “[aBHbiM-O0ABHO Xwna-
Gwina 30noTas nowages C 3010TbiM Cea-
NOM W KpacuBbIM (PUONETORbIM LIBETKOM
B Bonocax: Jlowaas NpUHEecna LBETOK B
OEPEBHD, rOe NpWHUEecca NycTunace 8
NNAC OT MLICAW O TOM, Kak Kpacwueo u
XOPOLLO BLIFNAOWMT Nowaas".

Yro moxHO ckasare? Jlowagw, oHwW
Takue, [a U NpUHUECCH XWBYT, Kak
W3BecTHO, OONbWE no LOEepEeBHAM...
Opnnako MKW wmeeT cnocobHocTek ofby-
4arbcs, a "nepsesin 6nnH KoMom” BuiBaeT
HE TONbKO B nWTepaType, rnoatomy u
BCEM ocTanbHbiM nodnTatTensm WA
CTOWT K HEMY TAKXE NPUroTOBUTLCA.

M ewe MN — aTto mauTpa MnM ces-
UIEHHbIA TEKCT, KOTOpbid pa3 oT pasa
NOBTOPAIOT TEXHONOMWM, akaaemwku,
XKYPHANWCTHL W AP. ANA NPUBNEYEHUA
BHUMAHUA Kak K npobnemam 4enoseye-
cTBa, Tak w k cebe, nobumeim, OgHun
CNEeunanncTel B NMUE W3BECTHLIX Npea-
cTaBMTeneil Haykm wu Bu3Heca, kKak
Crueen Xokudr, Bunn Fentc u 3noH
Mack, He Tak pgasHo Gecnokownuck no
yacTw Byanywero MW, nockonbky Aanb-
Heilwee paasutue WW-texHonoruin
MOXET NPUOTKPLITL “Awwk Mavgopo”,
korpa WK craner pomuHupytoweit gpop-
MO  "XM3HM" Ha Hawen nnaHeTe.
Apyrue cneunanuctel 03aboyersl pas-
paboTKOR 3THYECKMX HOPM, 4TOBLI 06Y3-
AaTe paspywutensHyilo cuny WA enpo-
YEM, OH NOKA EWE HUYEro He paspyLmn,
Hanpaewe e€ Ha chyxkeHwe obuwemy
6nary uMBAnu3aunm,

"Y nopora scTand rope! rpoMagHo,
A K NOAHOXMID LEKOH NPUNaAan
M He sbipocna ewié Ta pomaltuka,
Ha xoropow a cebe noranan”.

PoGepTt PoxpgecreBeHCKUn

A BOT [eHTaroH, Kk NpUMepy, yxe
pewwun, 410 WM — 3to knwouesoe
HanpaegneHue, B8 KoTopoe Heobxogumo
BAOXWTE MAaKCMMYM ycunui, 4tobbl He
nate Kutaw v Poccuu BbipBaThCA BRE-
péan. B ceasm ¢ atum B CLUA nog pyko-
BOACTBOM MUHWCTPa 0Gopokbl xeimMca
MatTca n ero 3amectutens Maiikna
lpudduna co3gaerTcs COOTBETCTBYIO-
wue ueHrp UK.

B Hacroswee sBpemMa 3Ha4YNTENbHARA
4acTe TOro, 4T0 B nybnu4Hoi chepe
HaazoiBaetcs WKW, asnaerca nuwbe Tak
HA3LIBAEMBIM "MALWMHHLIM 0By4eHnem”
(ML — Machine Learning). B yacTHO-
cTi, ¢ nomMowesio TexHonorun Big Data
ML nossonser KOMAbIOTEPHOW Npo-
rpamme 06y4aThLCA Ha Bcex cobparHbIX
OaHHLIX W BbiOaBaTh NPeACcKa3aHna nnmn
MPOrHo3bl C pacTylwei no mepe obyye-
HWA TOYHOCTLIO ONA WCMNONbL30BAHWA
NpY aBTOMATUYECKOM (UK NOA KOHTPO-
nem 4YenoBeka) NpuHATUWA pewednin. B
uyenom ML — 310 anroputmun4eckoe
none, obseguHALES MOEW W3 CTaATU-
CTUKKM, MHDOPMATUKN M MHOTUX APYrux
ouCcuMnnuH gna paspaboTku anroput-
MOB, KOTOpPbIE NO3BONAKT AenaTh yka-
JAHHOE BbllLe.

Kcratu, ML pogunock He cCerogHs.
Ero pont B NpoMbilWNeHHOCTW Bbina B
UEenoM NoHATHA eweé B Hayane 1990-x
roaoe, U Kk kKoHuy XX sexa rakue nep-
CMEeKTUBHbLIE KOMMaHuWu, kak Amazon,
yxe ncnonb3osann ML BO BCEM CBOEM
OM3Hece, pewan KPUTUYECKW BaxHbie
npobnemesl ¢ 0GHapyXeHWEeM MOLWEHHW-
4YecTea, NPOrHO3MPOBAHUA NOTMCTUYEe-
CKUX LIeno4eKk Unu Co34aHUs PEKOMEH-
nauwia norpedburensm. Mo mepe toro
kak 06bEMbl AaHHBIX 1 BBIMWMCINTENbHbIE
Pecypchl KOMNLOTEPOB BbICTPO POCNK B
TEYEHWE NOCNEeAYIoWNX OBYX AecATnne-
TWIN, CTANo ACHO, 4TO 8Cckope ML 6yger
YyNpaBensTh HE TONbKO AmMazon, HO W
NPakTHHecKn Mobas KOMNaHua, B KOTO-
POl peLeHna MoryT BelTh NPUBA3AHBLI K
kpynHomMacwTabHeiM ganHeim. Mo mepe
TOroO Kak cneumanncTel B o6nacTn anro-
putMoe ML coTpyaHuyanm co cneuua-
nuctamu B oGnactn 6a3 faHHbIX U pac-
npegenéHHbIXx CUCTEM ANs co3gaHua
MaclTabupyemsix N HAAEXHbIX CUCTEM
ML, pasoevranucs Wupe counansHble u
3KONOTUHECKUE TPaHWULl MONYYEHHBLIX
cucrem. CerogHi UMEHHO 3T0O CAUAHKE
MOER U TEXHONOrMYECKUX TEHABHUMA K
HaawiBaeTca M.

C Apyroid CTOPOHBLI, MCTOPWYECKMK
cnoxwunoce Tak, 410 TepmuH KW

noseuvncA ele B koHue 1950-x ropos,
4ToOR! Ha B3NETE NOABUBILUVMXCA UAENA NO
yacTv passutud knbepHeTkn (no Bonb-
Wen 4acTu Tam, rge OHa He cyYuTanach
M¥EeHaYKoW) OKYHYTbLCA B CTONb MbAHA-
wee Ayuy y4eHOro CTREMIEHWE peanu-
3oBsaThk B NpOrpaMmMHOM W annaparHom
ofecneyeHn CYWHOCTh € WMHTENNeK-
TOM, NPUONUXEHHOM K WHTENNEKTY
yenoeeka. Pesonouus, kazanocs, Oeina
Tak 6n13Ka, M MCKYCCTBEHHAR pasymHas
CYWHOCTE ponxHa Obina xasaTecs
OLHOW U3 HAc, ecny He QU3NYeCKW, No
KpawHelh Mepe, MuicneHHo. Hoewll Tep-
MWH CPaay Xe NooxeaTunn nucaTtenm-
¢daHTacTbl, HO B pPeanbHOl XWU3HW Y
TBOPUOB "HOBLIX CYLLHOCTEW" yCrexu He
ocofo  npubBnuxanuck Kk ycnexam
Mocnopa wnn xe npocTto MNpupoabl (kax
NPWHATO FOBOPWUTL Y aTEUCTOR).

B re panékue BpemeHa tepmuH WA
UCNONL3OBASMCH HA BLICOKOM YPOBHE,
npubnuxawowemcs Kk cnocobHocTu
nogen paccykanats W AymaTh. Kak otme-
HAIOT CNeunanncTel, HECMOTPSA Ha TO 4TO
C Tex Nop npownoe noytn 70 ner, sce Te
ObiNbie BbHICOKOYPOBHEBLIE paccyxae-
HUS W WOeu Mo-NpexHeMy ocTawTcs
HEYNOBUMBLIMW M HE MONY4YUNU Kakoro-
nmMbo NporpaMmHO-annapaTHoro BONAg-
weHua. B oTnuyue OT BOCTOPXEHHbIX
NPOWALIX OXWAAHWA, BECh CEerogHsLl-
HUA MW B DCHOBHOM CHOPMUPOBANCH B
06NacTaAX TeXHWKY, CBA3AHHLIX C HU3KO-
YPOBHEBLIM pacnoadasaduem obpasos
W ynpasneHuem OBUXKEHWEM, 8 TakXe B
oGnacTy CTaTUCTMKKN MO 4acTu gucunn-
NWH, OPUEHTUPOBAHHBIX HA NoWCK Wwab-
NOHOB O@HHLIX W HA CO34aHMe foruye-
CKW CBA3@HHBIX C HUMMK NPOrHO30B.
Cronb AaBHO OXUAAEMOW PEBONIDUWK B
obnactrn UM noka ewe He cny4unoce.

Bnpoyem, B OTNM4ME OT Yenoeede-
CKOFO MO3ra, MOBepx KOTOPOro Cylue-
CTBRYET W HaWw nHrennexkt, MW ne aasmcut
OT aTOMOB yrnepopaa, 6enkoBom XM3Hu 1
BCAYECKWX IBONMIOUMOHHLIX OrpaHuye-
Hwit. Bnarogapa artomy MK cnocobex
HenpepolBHO 00y4aTbCA W COBEPLIEH-
CTBOBATLCA, W, B KOHLE KOHLIOB, OH NO3-
BONWT 4YenoBe4vecTBY PeWWTe MAccy
HACYLHBIX NPoBRem 0T KNUMaTUHEeCKux
W3MEHEHWIA [0 OHKoJorvyeckux 3aabo-
nesaHvi. Takoro MHeHWR Npuaepxuea-
eTtca Makc Termapk, ¢usnk na Macca-
YYCETCKOr0 TEXHONOTNYEeCKOro MHCTUTY-
Ta M COOCHOBATENb TaKk Ha3biBAEMOTrO
"WucTuTyra Byayulero denosedecrea’.
B wHTepebio wu3sganuio The Verge
Termapk npeactaswn CBOE BWAEHWE
TPEX 3IBOMOUMOHHLIX GOPM XM3HM Ha
HaLlen nnaHere.

Kuasne 1.0 xapaktepHa aona Gakre-
puiA, koTopeix Termapk Ha3sigaer
"HeBonbWwWUMKU AaTOMaMKN, COBOUHEHHBI-
MU BMECTE B NPOCTEMWWA anroputm
camoperynupoeaHua’. baktepuu He
cnocobHel OCBOWUTH HWYEro HOBOTO B
TEYEHWE CBOEW XWIHW, a8 MEXaHW3MbI MX
pabGoTel KpaiHe TMPUMUTUEHBL, OHK
MOTYT TONbLKO MOBOPAYUBATLCS B TY CTO-
pony, rae Gonblwe egpl. B ceoio o4e-
peab, pa3eutne nx "TO" (coBpemMeHHbe
Y4EHbIE Tenepb NEerko pa3nensinT Bce
cywee Ha "MO" n “xeneao”) BO3AMOXHO
TONLKC B PAMKAX 3BOMIOLUMOHHbIX W3Me-
HEHWA,

Kunsne 2.0 sonnowaertcs 8 nogax. W
HECMOTDR Ha TO 4TO YeNoBeK Takxe
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oBnagaert XEcTKO 3a4aHHbIM U OTpaHui-
YeHHbIM a3sonounen Tenom ("wene-
30M"), OH Takxe obnapaeT CepbeaHbiM
npeMmylLecTeoOM B Buae bonee coeep-
WweHHoro paayma ("MNQO"), koTopoe nos-
BONAET My YHMTLCR CamMOCTOATENbHO.
Bnarogapsn cnocobHOCTV COBEPWEH-
cteosare ceoé "[10" no cobcrBeHHOMY
yCMOTpEeHWI0, NpuobpeTas 3HaHUA 1 He
OOXUAASICh SBONIOUWOHHOID PasBuTHA,
n4aM HaYanu QOMUHWPOBATL Ha 3TOMW
nnaHeTe, CO34anit COBPEMEHHYID UMBU-
NU3aUno 11 KYyNeTYypy. TeM He meHee,
HEeCMOTPA Ha BCE npewmyliecTsa, VY
HAWero COBEpPLIEHCTBOBAHWA ECTh NMpe-
nen. UMeHHO noatoMy CO BPEMEHEM
#maHb 2.0 GypeT BoiTECHEHA MEHEe
OrpaHuieHHon kn3ueo 3.0 (y4uTbiBas
CKa3aHHOE HEeMHOro Beille, Aenatb no-
[obHbIe 3aABNeHUA Buino Bbl HECKONBKO
OMPOMETHUEBO).

XKuanb 3.0 xapakTepn3yercs 1em, 4To
8 Hell He CYLeCTBYEeT He TONbKO 3800~
UMOHHBIX, HO W Buonoru4eckux orpa-
HudeHni. MW, 8 oTanyMe ot npeabaywmx
popmaros, Bynet cnocobeH passueaTh
kak csoé "M0O", tak v "xeneao”. Ha-
npuMep, ycTaHoBuTh y cebs Gonswe
namaT, 4706kl 3aNOMUWHATL B MUNAWOH
pa3 bonewe nHdbopmaunm UK nonyHartb
DONLLUYIO BBIYUCAMTENLHYID MOWDb (KCTa-
™, ObIND Dbl MHTEPECHO NOCMOTPETH,
Her nu y Termapka rae-Hnbyib 3a yxom
USB-pa3béma). B otnuume ot xuaHn 3.0,
Mbl, AOBONLCTBYOWMECA XW3HbIO 2.0,
XOTH U MOXEM NoAaepxusars cobcreeH-
HOE ceppuedbueHne ¢ NOMOLLLID Kapauo-
CTUMYMATOPOB MW 0BNerdyate NUwWesa-
peHue TabneTkon, HO HE B COCTOAHWM
BHECTM B CBOM Te€na KapaWHAaNbHBbIX
u3MeHeHnin. Hy, passe 4to, — Hebonb-
LYK KOPPEKUWIO MPY NOMOLLW nnacTuye-
CKUX XUPYProB WA BXWBNEHWA HUNOB.
Ham He naHo cepbesHO yBenuYuThL CBOW
POCT UMK B ThICA4Y pPa3s YCKOPUTL MbilLne-
HMe B coBCcTBEHHOM MO3ry. Yenoseue-
ckn uuTennekt pabortaer Ha Guonoru-
YECKUX HEWPOHHbIX CBA3AX, NPUYEM
0BBLEM HALWEero MOara orpaHu4eH, 4Tobbl
NpY PoXxAeHWW ronoBa mMorna npPoUTY
4epe3 poaocBoe OTBEpcTMe mMatepu. U
HE HWHEM HEe OrpaHuyeH M MOXET COBep-
WeHCcTBOBATLCA GeckoHeyHo, — nosc-
HAET YYEHBIN.

Bnpouem, noxoxe, 4To Termapk Kak-
TO HE Y4WTBIBAET NPOTrpecc B8 reHeTuye-
CKOM MPOEKTUPOBaHWK: HEPOBEH 4ac,
noAWM TakW Hay4yaTtca KOpPPeKTUPOBaTk
ceou Tena, 4Tobbl OTRACTUTL ONUHHLIE
HOMW, UEnkKWe LwWynanbua, YBenu4uTh
pOLOBOE DTBEPCTUE Uik nobaenaTh yma
TEM, KOMY ero karacTpoduyeckn He xea-
Taer.

Termapk OTMEH3ET, HTO MHOTHE NOAK
CEerofHA BOCMPMHMMAIOT padym Kak 3ara-
[O4YHOEe cBOWCTBO BUOonNOruy4eckux opra-
Hu3moB. OgHako, Mo ero cnosam, aTu
npencTasnednn ownGodHbl, "C TONKW
3peHua gu3nka, pasym — 3T0 BCEro
nuwb obpaboTtka MHGopMaUn, KOTOPYIO
BbIMONHAIOT 3NEeMeHTapHbIE HacTuubl,
DBMXYLIMECA NO onpeaenéHHbiM hran-
4eCKUM 3aKkoHam", — TOoBOpWUT OH.
3akoHbl GUINKK HUKAK HE NPenaATCTBYIoT
CO3JaHWI0 MALIWH, HAMHOro NPeBoCXOo-
OAWMX YENOBEKa MO WHTEeNNekTy (Xopo-
Wwo Bl NPY 3TOM NOTOYHEE 3HATL 4TO XKE
Takoe wHrennext). Nomumo aToro, noa-
4EpKMBaET Termapk, HeT HUKaKux cenge-

TENLCTB B NONb3y TOrO, 470 pa3ym 3asu-
CUT OT HANW4YMA OPraHUHecKon MaTepuu:
"H He pymalo, 4TO eCTb KAKOM-TO CeKpeT-
HbIl COYC, B KOTOpPOM O0OA3aTensHO
AOMKHBI NPUCYTCTEOBATL ATOMBI Yriepo-
Aa v Kposb. f MHOro pas 3agymblBancs,
KaKknm MoxeT DbiTh NPEenen HTENNEKTa C
TO4KW 3peHna puankn, v kaxaolil paa
NPUXOAWNA K BbIBOAY, 4TO ECAW TakoMn
npenen U CyuwecTByeTt, TO Mbl OT Hero
HaxoOQWMCH O4EHb W O4eHb panexko. Msi
naxe He moxem ero soobpasuts. Tem e
MEHEEe # YEEPEeH, YTO WMEHHO Yenoseqe-
CTBO BAOXHET BO BCeneHHyo 1o, 4T0 BNO-
CNeacTevun ctaHdeT xuaubio 3.0, u 310, C
MOEW TO4YKW 3PEeHWUs, 3BYYWUT OHeHb
POMaHTU4HO".

B OTBET XO4YETCH HE MEHEee POMaHTUY-
HO noBaswuTh, @ HAC Tya4a C Halmm MW co
BCEMM TaK CKA3aTh HAWMMKW "TPeLHKa-
mu” 3sanu? Yo kacaeTca "TpewwHok",
ecnn xw3kb 3.0 He Oyper 3naTe orpa-
HUHEHWA, TO HENnoxo Bbl y3HATL, Kakux
MMEHHO: B oBmane, B De3pasanuuvu, B
nognocTu? A BeiTh MOXET, B BOSMOXHO-
cTh yeueate? ToYHO Takmne Xe npobdnemsl
pPerynspHo BCTAOT Mepen OTAeNbHbIMU
npeacTaBUTENSIMKA POAA YEN0BeYeCcKoro,
KOTOPbIE pa3 3a pasom NOAJATCH UCKY-
WEHWIO.

"Mbi CTanKMBaemcs C orpaHuyeHnamMmn
Halero pasyma Kaxabii pas, korga npo-
BOAMM TO WM WHOE WCCnegoBaHue.
MmeHHO noaTomy s nonaraiw, 4To Kak
TONbLKO Ham yaacTcd OObeanHWThL Hauw
cobcTeeHHbIR yM ¢ MW, nepen Hamu oT-
KPOITCH OrPOMHbLIE BO3MOXHOCTH NO pe-
LWEHMWIO NpaKkThHecky Bcex npobnem”, —
yreepxaaer Termapk, a npobnem, kak Mol
3HaeMm, y nioaein boisaeT MHOro.

Hy 4to xe. [lnf 9TOro HEe HYXHO, Kak
rOBOPUTCH, [ANeKo Xo4uTL, BeAb 3a
nocnegHue 20 neT Kak B NPOMBILLNEHHO-
CTW, TaK W B HAY4YHLIX Kpyrax HaGmopancs
3HAYNTENLHLIA NPOTPECC B CO3AAHNK Tak
Ha3blBaemMoro "ycuneHwma uHtennekra”
unu 1A (Intelligence Amplification). B
3TOM CAy4ae BbMMCNEHWA W [aHHbIe
MCNONB3YIOTCA ONA CO3HaHWA Chyx6,
KOTOpbIE  AONONHAKT 4YEeNnoBeYecKui
WHTENNEKT W TARop4YecTBo. [lowckoBas
CUCTEMA MOXET paccMaTpuBaTbCA Kak
npumep IA (oHa yBennyMBaeT Yenoseye-
CKYI0 NamsaTb 1 dakTuyeckme 3HaHus), a
TAKXE ECTECTBEHHLIN NepeBog A3bika (OH
yBENMYMBAET CNOCODHOCTL 4enosexa
obwartecn). NeHepauua 3ByKoB U M306-
paxeHui CNyxXuT NanuTpon u ycunute-
nem TBOpYECTBa ONA XyAOXHWKOB. B TO
BPEMS Kak YCnyru Takoro poaa Moryr,
BEPOATHO, BKNKOYaTh B ceba BbICOKO-
YPOBHEBLIE PACCYXLEHWA W woewn, 8
HaCTOALLEE BPEMA 3TOrO He MPONCXOANT,
B OCHOBHOM BCE@ CBOAMTCH K BbiNOnHe-
HUID pa3nuyHbIX conocTasneHwin Habo-
POB AaHHbIX C WabnoHamn WA YUCNOBbIX
onepauuit. Bo3MOXHO, Mbl ELLE YBUAUM
kakne-Hmbynb obnayHble CepBUCK! Tuna
Inaa$s (Intellect-as-a-Service), nomoraio-
WiMEe NoNLI0OBATENK MNOYMHETh B PasHbix
obnacTax 3HaHWi, HO aTo GydeT Auvwb
PasBUTUEM MOWCKOBLIX CUCTEM, HO HW B
KOEM C/iyyae He 3aMeHOW YenoBe4Yeckoro
WMHTENNEKTA.

CyuiecteyeT Takxke Takasa "ymHan"”
BElUb, KaK "WHTENneKTyansHas wHdpa-
crpyktypa” (Il — Intelligent Infrastruc-
ture), B KOTOPOW COCYWECTBYHOT CETWH
BbIHMCNEHUIA, OaHHbiX W GU3KYECKNX

0BLEKTOB W KOTOpas HAYWHaeT no-
ABNATLCA B Takux 0BNACTAX, KaK TpaHc-
nopT, MEAWUMHE, TOPToBaA n GuHaAHCH.
Bcé aTto meeT OrpoMHOE 3Ha4eHue ang
oTAENkLHBIX Nogen v coobwecTe. MHorpa
noHATre |l Bo3HukaeT B pasrosopax ob
WHTEPHET-BEWax, Ho 06bINHO 3TO OTHO-
CWUTCA K NPOCTOW npoBneme nony4eHns
sewen 8 MHTepHeTe, @ HEe K DEWeHWo
aHaunTensHoro Habopa npobnem, cea-
3AHHLIX C 3TUMKM Bellamn, 4T1obel aHanu-
3UpOoBaTL NOTOKW OaHHbIX, 0GHAPYXUTH
WX CBA3M C BHELWHWM MWPOM K B3anmo-
OeACTBOBaTL C NOALMW W OAPYTUMK
BElWamMM Ha ropa3no 6onee BLICOKOM
ypoBHe abcTpakuyuu, 4em npocto BuTh.
B obwem, IA 1 Il — 370 ewWe He HacToR-
wwn NA.

A 4TO €CTb "HACTOAWMIA" MHTENnekT?
Hano nv WMeHHo ero MMMTUPOBaTbL B
pamkax coagaduns VMU? Kodesdo, veno-
BEYECKWA WHTENNEKT — EOWHCTBEHHLIR
BU/ WHTENNEKTA, KOTOPLIA Ham w3se-
cTeH. Ho Mbl 3HAaeM W TO, 4TO Ha CAMOM
pene nioay He DYEHb XOpPowo pas3tu-
PaOTCA B HEKOTOPLIX CYXAEHUAX, 1 Y HAC
ecTb CBOM YNYLWEHWRA, NPens3nTocTu v
orpanvyieHus. buisaet, noau owmnbawT-
cqa. bonee Toro, Mbl He 3BONIOUMOHWPO-
Bann 00 TOro YpoBHA, 4To6bl BLINONHATE
BU/bl WMpoKOoMacwTabHOro nNpuHATUS
peWweHnin, ¢ KOTOPbLIMU CTANKWBAKTCH
COBPEMEHHBIE CUCTEMbI, KOTOPbLIE Mbl
xotenn Gwl npepcTaeMTb Ha pons WAL
Pasymeercs, MOXHO CKONbKO YrogHo
paccyxpaTte 0 Tom, 4T0 cuctema W He
TOAbKO MNOApaxaeT 4YenoBe4Yeckomy
WHTENNEeKTY, HO W AONONHAET, WCnpas-
neeT ero, a notom byner eule v macwTa-
OMpoBaTbCA A0 PEWEHWS CKONb YroaHo
Gonewux npobBnem, cTosAWMWX nepeg
yenose4yecTsom. Ho, nasuMHUTe, 370 yXe
w3 obnacTy HayyHoi GaHTacTukn, w
noaobHbIE YMO3PUTENEHBIE APryMEeHThI,
soT yxe 70 ner nuTalowve xypoxe-
CTBEHHYIO TMTEPATYPY, HEe AOMKHLI CTa-
HOBWTbLCH OCHOBHOW cTparterveun ¢op-
mupoBaHua M. OuesuaHo, 1A v Il ByoyT
W jansiue pasBMBaThLCA, Pewas cBOW
4YACTHLIE 33034W, HO OTHIOAbL HE C npe-
TeH3anel, 4Tobbl CTaTh HacToawwnm MW,
Moka ewe Mbl o4eHb Aanekn xoTa Owl OT
peanvaauun "HenoBEKONOApaxaTens-
Horo" .

K Tomy ke ycnex 8 1A v |l He senaeTca
HW [OCTATOYHLIM, HU HEODXOOAUMBIM ONA
pewennn BaxHelx npobnem UK. Ecnwm
06paTuTLCA K BECTMNOTHLIM aBTOMOGM-
nam, T0 Ana peanuaauuu nonobHon Tex-
HONOrMKM HEOBXOAWMO PEeLIUTb PAa Tex-
HUYyeckux npobGnem, KOTOpbIE MOTYT
MMETbL COBCEM MANO OTHOLWWEHWMA K KOM-
nereHunam yenoseka. MHTennexkryanb-
HaA TpaHcnopTHas cucTema (a 3To
cucrema MW), ckopee scero, byner B
GonblWeld CTENEHW HanNnOMWHATL Cylue-
CTBYIOWYK CWCTEMY ynpasBnesus BO3-
AYWHBIM ABVMXEHWEM, YEM NOoNynsuns
cnabo CBA3aHHLIX, OPUEHTUPOBAHHLIX Ha
COOGCTBEHHbBIE LENn U B LWENOM HEBHWMa-
TenbHbIX naew-sognTenen. To4qHee,
oHa Oyaer HaMHOro CnoxHee, 4em
HbIHELWHAA CUETEMA YNPaBieHus BO3-
AYWHBIM OBUXEHUEM XOTA Bbl B 4actu
WCNONb30BAHWA OrPOMHbIX  0OBEMOB
OAHHbIX U aAanTUEHOrD CTATUCTUHECKOND
MoZenuposaHua ans MHbOPMMPOBaHUA
0 4YaCTHbIX PeLWeHWaXx No Kaxaomy
MaHeBpy Kaxaoro aesTomobuns.



BmecTe c TeM, HECMOTPS Ha B UEnoM
ONTUMUCTUYHBLIA  HACTPOR nNO 4acTu
Oyaywero MKW, cneumanictel NpraHaioT,
4to WKW HecET CcepbE3Hbie PUCKW.
MNomuuntes, CTuBeH XokuHr u ap. nonara-
nu, 4to MW cradeT uan cambiMm Xyanm,
AN CaMbiM NY4LLWM ABAEHWEM B MCTO-
puu denosevectsa. K Tomy xe, korga
nav roEOPST O HbiHELWHEeR ToTankHoWn
asTomarusauni padoymx MEcCT, OHu
4acTo 3abbiBAOT, 4TO HAMHOTO BaxXHee
3arngHyTe Bnepen, 4robbl NOHATb, 4TO
ByneT panswe.

Mo atomy nosogy Termapk ckasan:
"[eno B TOM, 4TO CErOOHA NEpes Hamn
CTOSAT BONPOCH!, HA KOTOPLIE Mbl QOMXK-
Hbl 0aTb OTBET Npexae, 4em Ha CBeT
MOABMTCH MNEPBbLIA CYNEepUHTENNEKT.
MNpuyém 3T BONPOCHI AOBOMBHO CNOX-
Hbl, BOSMOXHO, OTBETMTb Ha HUX Mbl
cMoxeMm He paHee 4em 4epead 30 net. Ho
KaK TONBKO Mbl MX PA3peLnM, TO CMO-
xem obBesonacute ceba ot yrpoa. Tak
Kak Mbl cMoxem obecneunTbe Hamex-
HocTe OByaywwnx cuctem WW, korpa
CeroaHa HawW KOMMbLIOTEPLI O4EHbL
nerko BanambieanTcA? Kak cpenats
Tak, 4T06bl MW nmoHuman Hawu uenm,
ecnyM OH cTaHer ymHee Hac? Kakumu
DONKHL ObiTe uenw y camoro MA?
CMOXET fM WCKYCCTBEHHbLIA pasym
soipafoTtate neped coGoll BbICOKWE
3a4a@4v, Ha KOTOPBIE CEronHs yrnosawT
MHOIMe aMepuKaHCcKne NporpamMmmmncThl,
UMW OH BAPYr CTaHET MbICNMUTb Kak
wenosek na cpegHux Bexos? Kak name-
HUTCH Hawe obwecTeo nocne nNodABne-
Hua MA? Korga saw koMnelOTep 3aBu-
Caer, Bbl HAMMHAeTe HepPBHW4ATL, NOTO-
My 4TO NOTepRAW BpemnA. Ho npea-
cTasbTe, 4TO peds WAET o BGopTOBOM
KOMMNLIOTEPE CaMOnNeéra, Ha KOTOPOM Bl
neTuTe, UNKU O cUcTeme, OTBE4aoLIen
3a apepHblin apcedan B CLUA, sot aTto
yX€E B paabl cTpawHee".

A BOT KTO, K NPUMEpPY, AO/KEH OTBE-
4aTe, ecnM UM unK BOOPYXKEHHBIA UM
poBOT COBEPLUMT AeNCTBME, NPUYUHUB-
wee noasM Bpen? 3To feicTene MoXeTt
6biTe CAY4ANHLIM, HO 3TO OAWH M3 MHO-
rux BcTalwux nepen obulecTteom
BONPOCOB 00 aBTOHOMWWN W OTBETCTBEH-
HocTu MW, korpa ero HawBonee npopsu-
HyThie GOpPMBI, Ckaxem, camoynpasnse-

Mble aBTOMOGUNM (BO3MOXHO, nepssie
poBOThl, KOTOPBIM Mbl Y4MMCH AOBE-
PATb), APOHBLI W AaXE cpeacTsa Beae-
HWUS BOWHbI, NOJy4aoT BCE Bonee Wwupo-
Koe pacnpocTpadeHune. CneuwanucThl
no MW » npasy NeITAKDTCA 3TO NOHATH,
OfHaKO He BUAAT NpocToro otsera. B
nioBom chyyae BONPOC OCTAETCH IPUAan-
yecku TpyaHsiM. Kak, kK npumepy, pasge-
NWTb 30HbLI OTBETCTBEHHOCTW NpoOrpam-
MWCTa2 WM Bnagensua, y4uTLiBag, 41O
poBotel 1 UM obyvaloTcs v3 okpyxawo-
wen ux cpeast?

Mo cnoeam Termapka, 4robsl HUBENW-
poBaTe ucxogswme ot UM puckn, Hapo
4aule ycTpavsath gnuckyccuu. MNMpuyém B
ONCKYCCUAX OOMKHBI NPUHWMATL y4a-
cTve sce cnow obwecTea, a He TONBKO
"noeépHytele” Ha U yuéneie. Beas UK
ofewaer WIMEHWTL CAaMy CYLHOCTb
Hallen uMBMNN3aunK U 3aTpoHeT XU3Hb
GykBanbHOro kaxnoro wenoseka. lycTts
Kax/ablv 4enoBex W y4acrteyer. UM 4TO
WHTEPRECHOD, XOTH CerofHs B uccnenoea-
Hus WA BknaasiBaldT mMunnnapasl, npu
aTOM u3yyeHun ero 6esonacHoCcTy Npak-
Th4eckn He duHaHcupytoTea. Kro cran
Obl CTPOWTL SOEPHBIA peakTop, He
CNPoOeKTUPOBABE NpeaBapuTensHO ero
3awmry? O4esuaHo, 4TO BCE Dbl BRIMrpa-
nu, ecnu Gbl rocygapcTea v KOpnopawum
crany ©Gonbwe BkNagblBaTe AeHer B
vccnenoBaHns Ha Temy Ge3onacHocTH
WW. U Torpa y Hac 4T0-Hrbydb nony4uT-
cs.

A Teneps paccMOTpUM waeansHoe
wHdopmaumonHoe obwecTso, B KOTO-
POM OKpyxXawwas cpena ysewada par-
YWKAMW, KOTOPbIE WMCMPasHO nepenanT
ageksarHyo vHpopmaun, wn 3aTomy
HUKTO HE MewaeT. M BOT 3TOT OrPOMHbIRA
OKPYXaLWWA MWD NOCTaBMAET B8 Hawy
BbICOKOTEXHONOMMYHYK) KOMMAHWUKD Or-
POMHBIA MOTOK AaHHBIX, KOTOPHIA B
peancHoM BpemeHw obpabartbiBaercs B
LUOOax, npeobpasyeTca, an3dyanuanpy-
eT1csa U nNp., 4T066! NPencTaTe B YA0OHOM
suae. W notom Yenosek, KOTOPOMY
npegHasHauyeHa 3ata uHdbopmauma, Ha-
npsaras Mo3sru, cMOTPWAT Ha BCE 3TO W
NMPUHUMEET pelleHWe, KOTOpoe OH
TpaHcanpyeT gpyromy 4enosexy, sonno-
wanuemy aTo pelieHdne B HeKuh Koa,
Nanee 3TOT ONTUMW3MPOBAHHLIA KOL

ynpasnser Npou3sBoOCTBOM, KOMNAHWen
AW Aaxe rocyaapcTeBoOM, W ganee npo-
WM3BOACTBO W NP. HAYWHAET yny4ywartk
4TO-TO B OKPYXaKOLWem MAPe U T. 4.

A Bam He KaxeTcH, 4TO B UCTOPUK NPO
MW noasunocs cnaboe 3BeHO, U HENOBEeK
CTaHoBUTCA nNpocTto nuwHum? Cne-
UManucTel OTMEYalnT, 4TOo XOopowo
ofy4eHHbBIA AnroOpUTM YXe CeroaHs B
COCTOAHWMW Cam NpMHAMATbh PEeLUEHWSH,
ocoGeHHo B Donee Ny MeHee MOBTO-
PAIOWEMCA NPOW3BOACTBEHHOM Mpo-
uecce, nNpu4EM MOXeT Oenate 3To
ropasgo nyywe nodoro camoro OneiT-
HOoro TexHonora. W nony4aercs, 410
HanwW4Me HenoBeka B UENn NPUHATUA
PeLIeHMA NONPOCTY HenpakTuyHo. Ewe
He nocTpoue "HacToawmn” UK, venose-
YECTBO VYXE HayuHaeT oCc03HABAThb
COBCTBEHHYIO HEHYXHOCTL B page wna-
BeCTHLIX npoueccos. To nu ewe Gyaer,
kKorga noseuTcs "HacToAawmin® MWL,
MocunTaeTt nm 3ToT VW HYXHBIM KOPMWTL
MWNTNOHBI W AaXe MUNInapasl HeHYxX-
Hbix BeanensHukos Ha "Benkoson Tare"?
Bene nurawwmnecs 3NeKTPUHECTBOM
poBOTLl HE HYXHAWTCA B CENbCKOM
X038NCTBE, Xunbe, nepepaboTke GuiTo-
BOro Mycopa, OTonneHuu, BoaocHabxe-
HuM v np. n np. Tyt n Gea MW nerko
coobpasauTb, Ha 48m uenecoobpasHo
C3KOHOMMTL. KTo-HMOyab, kKpOMe nuca-
Tenei-danractTos, NpocuYMTan Takue
puckn?

BoamoxHo, korga-Hubyab kakue-
HWOyObe 06nayHblie Cepeuchl NO3IBONAT
HAAEeNWThE WHTENNeKkToM Koro yrogHo. W
TOraa BCe BOKPYP CTAHYT YMHBIMW W
obpasoBaHHbiMKA, TONBKO aT0 ByneT yxe
HUKOMY HEe HyxXHO. WA Bam 3asBuT, 4TO,
MOJ, Ball NOe3qn, TORAPULLM NDau, yXe
yweén. Yro xe ocravercs Ham? — Hy,
X075 Bkl NECHA:

H mMeuTana 0 MOPAX 1 KOpAannax.

fl noecTs MeYTana cyn Yepenawumii.

H warHyna Ha kopabne, a Kopabnuk

Oxa3zancs N3 rasets! BYepailHe...

Mo marepwanam The Verge,
hightech.fm, vz.ru, anews.com,
pcweek.ru, Defense News,

medium.com

Moaynatop curHana aHanoroBom

BUageokKkamepbl

A. EKUMOB, c. OmyTturckoe TiomeHckoui obn.

BQO-x rogax npownoro seka Owina
nonynspHa wrposas npucTaska
Dendy, [ins noaknioYeHns K TeNeBnaopy
4epe3 dHTeHHOoe rHe340 oHW Owinn cHab-
XEHbl MOAYNATOPAMKM BuAeocurHana.
HekoTopbie U3 aTux NpuUcTaBok, Kpome
kabens nogknNOYeHWs K TeneBu3opy,
MMENK KOMNNEKTe OBe aHTEeHHbI, 4TO
NO3BONAN0 NPUMEHWUTE UX B3aMeH kabe-
N8, TaK Kak MOAYNSTOP NpucTasku ans
3TOr0 MMEN A0CTATOMHYID MOLIHOCTH
ONA nepenayn CUrHana Ha HEeCKONbKo

MEeTpOR. 3a4acTyio NPUCTABKK NPUXOAN-
N1 B HErOOQHOCTL M3-3a BLIXOAA W3 CTPOR
NPOWECCOpPOoB, HO MOAYNATOPL OCTaBa-
NUCL UEeNnbiMK. 3TO HATONKHYNO MEHA Ha
MBIC/Tb MCNONL30BATL TAKOW MOLAYNATOP
B Ka4ecTBe MWKPOMOLLHOrO nepeparim-
ka anAa nepenadn curHana YyepHo-Genoi
aHanoroson BuAEoKaMepsl Ha Hebonb-
Wwoe paccTosHWe, NOCKONbKY Npono-
HUTb, HANPUMEP, U3 Capas B AOM, 3Kpa-
HUpOBaHHBIN kabenk (kKOTOpLIA HAano
eweé n npmobpectu) He Becerga ynobHo

1nnu BoamMoxHo. C aton uensw Beino
yeenuueHo ao 6 B nopasaemoe Ha
MOOYNATOP HANPSXEHWNE MUTAHWA N BHE-
CEHbl B cxemy HebBonblwne namMeHeHus,
NO3BONAKLWME MOBBICMTE MOLHOCTb
MoaynsaTopa.

Moaxe A paapaboran M wucneiTan
CBOW MOAYNATOP, CXema KOTOporo mno-
kazaHa Ha puc. 1. Ha Tpanauctope VT1
cobpaH 3apaownii reHepaTop, Ha TpaH-
ancTope VT2 — cobeteedHHo AM-mo-
OYNATOp, CWrHAn KOTOpOro noctynaet
H& MMKPOMOLLHbIA kackap YBY Ha TpaH-
aucTope VT3. BOALWWHETBO 3NEeMEHTOB
pasMeuleHbl Ha neJyaTtHoW nnate K3
OBYXCTOPOHHEr0  CTEeKNOTekcTonura
TonwmnHon 1,5...2 MM, YERTEN KOTOPOK
nokasaH Ha puc. 2. MoHTax getanei
NPOU3BEREH CO CTOPOHBI MEYATHBIX
NPOBOAHMKOB, BTOpas CTOPOHA nnaTthbi
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Mpuém crarein: mail@radio.ru
Bonpocsi: consult@radio.ru

PAAWMO N2 7, 2018

ocTasneHa MeTannManpoBaHHON W UG-
nonbayeTcs B KAa4ecTee akpana n obuie-
ro nposoma. B nnate npocsepneHbl
OTBEPCTUA, YEpes KOTOPLIE C NOMOLLLKD
OTPE3KOB NMyXEHOro npoeoaa coegu-
HAwT obe CTOPOHLI METannU3MpoBaH-
HOW 4acTv nnatsl

koHaencaTopel C2, C4 n C5 cnegyer npu-
MeHTe ¢ TKE M47 unn MNO. Tpax-
ancTopbl KT368EM MOXHO 3ameHUTh
TpaHauctopamu cepun KT316. Katywka
L1 namortana nposogom MN3B-2 0,8 na
onpaske AMameTpom 5 MM U CoaepxuT
9 puTkoB. OCTanbHbI@ KATYLWKW HAMOTa-

Ecnu c Boixoaa Bwpaeokamepsl nocTyna-
€T curHan ¢ NOCTOAHHOW COCTABRRAIO-
uiein, Bonbluer Yem Ha IMUTTEPE TPaH-
auctopa VT2, nondapHoOCTe BKNKYEHWA
koHpgedcaropa CB Hago NOMEHATs Ha
NPOTUBONONOXHYIO. [lns npuéma curHa-
na MoaynaTopa Ha Tenesv3iop B kKa-
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MpUMeHeHbl NOCTOAHHbLIE PE3NCTOPbI
MNT, C2-23, nogcTpoednsin CMN5-16,
CMN3-3, oOKkCWAHble KOHAEHCATOPh
K50-35, nopactpoedHsie KMK-MM, no-
nonayt u KT4-25, ocrtanbHeie — kepa-
muueckne K10-17, KT, KNC, npuyém

Hel nposogom 3B 2 0,4 Ha onpaske
avametTpom 4 mm n cogepxart: L2 w4 —
8 BuTkoB, L3 u L6 — 5 ButkOoB, LS —
7 BUTKOB. B Kka4ecTee aHTeHHbl MOaYNs-
TOpa nNpUMeHeH MefHbii NpoBoA TOn-
wuHon 1,5...2 mm » annHoin 450 mm.

- + 12 B (cTab.)

OBywa

YECTBE AHTEHHbl Obln MPUMEHEH MOH-
TaxHbli NpoBOa onvHoW 1,5 M, nogkmio-
YeHHbI K adTeHHomy exoay. Bwu-
LEeoCUrHan Npy UCNbITAHMUAX NPHUHUMAn-
cs Tenesuaopom Be3 WUCKAXEHWA, HO
4TOoObl 0OOWTLCA KA4YeCTBEHHOW MOoOy-
NAUMK (KOHTPACTHOCTK), Heobxoaumo
obszatensHo nopobpatk peavwctop R4,
a Takxe C NoMoWsLK NOACTROEYHHOro
peauctopa RS gobutsbea rnyBuHsl Moay-
nauum, (Ha akpade Teneswaopa byper
WAMEHATLCH HAPKOCTb w3obpaxeHun).
YacTtoTa Hecylwewn moaynatTopa c yka-
3dHHBEIMW Ha@ CXeMe HOMWHanamwn 1 na-
pameTpamm karywexk nHAyKTUBHOCTN —
okono 115 Mlu. Eé moxHo vameruTts B
HeGonbWux npepenax, pasaswras w
casuras BuTku katywkw L1. Makcw-
MANLHOTO HANPAXEHWA BLIXOOHOTO CHr-
Hana [oBUEBAIDTCA € NOMOLWLKD NOA-
CTpOeYHbIX kKOHOeHcaTopoB. PesucTop
A9 B BLIXOOQHOM Kackage npenHasHa4YeH
ANs NPefoTBPaLleHUs ero camosoabyx-
HEHWA W, NO MOEMY MHEHWIO, npe-
NATCTBYET BO3HWMKHOBEHWID OpYyrux na-
paauTHeiXx curHanoB. Ecnw saw Teneen--
30p NPW CKaHWMPOBaHWK HacTpaveaeTcs
elWe 1M Ha BTOpYW rapMoHWKy curHana
(Ha wacToTe okono 230 MIy), Hago yBe-
NNHUTE HUCNO BUTKOB KATYLIEK WHOYK-
TMBHOCTK L4 n LG Ha noBa wnw Tpm w
NOBTOPHO OTPEryNWpoBaTs NOACTPOEY-
Hbi koHgeHcaTop C14, yBenuyumns anuHy
auTeHHbl Ha 100 mm.

CocensmM A noMewaTbh CBOMM YyCT-
PORCTBOM HE MOTY, TAK KaK NPakTUHecku
BCE€ OHW NONL3YIDTCH CNYTHUKOBLIM U
UMDPOELIM TENEBUASHWEM, WUCNONbL3YA
npuctaeku AMB-puanasona ans npue-
Ma unpPOBOro TENesMaeHwus, KOTopLie
NOAKMOHAITCA K TENEBU3NOHHBIM NPU-
EMHMKEM AHanoroBOro BUAROCUMIHAaNG.
MNpumeHaTs Takon MOOYNATOD B ropohe
M3-33 BO3MOXHbIX MOMEX HE CNenyeT, HO
B CENbLCKOW MECTHOCTW MOXHO NO3Kcne-
PUMEHTUPOBAaTb. w



HOBOCTU BELLAHUA

Pasgen segér B. N'YJNISEB, r. ActpaxaHs

POCCHUSA

CAHKT-NMETEPBYPI. Ha npoxoawe-
wem 8 r. Caukt-Metepbypre c 18 masn
"MepBOM KOHrpecce UWGPOBOro papmo-
BellaHua” Bnepssie B Poccun Npon3soau-
noce O@MOHCTPAUWMOHHOE BeulaHue B
uncdposoMm dopmarte DAB+ nporpamm
paanoctadumm "Muonep FM". Canir
cTaHunw <http://pionerfm.ru/>(ucroy-
HuKk — URL: https://www.facebook.
com/pionerfm.ru/posts/2095824720
705125 (21.05.18)).

ANTANCKUA KPAW, 25 anpens s
r. 3apuHcke Ha sactote 107.7 My ¢ obb-
ekta cBRan cdunuana PTPC "Antaickui
KPTMLW" Havanace TpaHcasuws paguo-
cTaHumy "[opoxHoe pagno”. MoulHOCTb
nepepgatyuka — 100 BT (nctounmnk — URL:
http://altai.rtrs.ru/tv/analog/
s-obekta-rtrs-nachalas-translyatsiya-
dorozhnogo-radio-v-zarinske/
(21.05.18)).

BENMTOPOACKAA OBN. [paso-
cnasHas paguoctaHums "Pagwo Bepa”
Hasana ceoeé pewadue ¢ 15 mas 8
r. Crapein Ockon Ha uacrtore 104 My
(nctoyHuk — URL: https://vk.com/
radio_vera?w=wall-51326921 _
15268 (21.05.18)).

BONrorPAAACKAS OBJ. 14 mas du-
nwan PTPC "Bonrorpaackwia OPTOL"
Ha4an TpaHcnauwo obnacTHoW paawo-
cTtaHuvm “Bonrorpap-24 FM" xa wacrore
93,4 MW, MowkHoCTe nNepefaryvka —
1 kBt. PaguoctaHums crtana 26-# no
cuéTy, TpaHcnupyemon PTPC B Bonrorpa-
ne 8 YKB-guanazone (uctounuk — URL:
http://volgograd.rtrs.ru/tv/analog/rtrs
-nachal-translyatsiyu-radiostantsii-
volgograd-24-fm-v-volgograde/
(21.05.18)).

KMPOBCKAS OBN. C 14 mas pagwo-
craHuua "AsTopaavo-Kupos” npekpatu-
na sewaxwe B r. Knpose Ha 4acToTe
71,84 Ml B CBSI3N C OKOH4YAHWEM NNLEH-
3um Bewarens (nctouHuk — URL: http://
kirov.rtrs.ru/tv/analog/radiostantsiya-
avtoradio-kirov-prekratila-
veshchanie-v-kirove/ (21.05.18)).

KPACHOOAPCKMIA KPAW. C 1 mas
$unnan PTPC "KpacHogapcknin KPTIIL"
Ha4an tpaHcaauMilo "Paano Poccuun” ©
nporpammamu MPK "KyGauk" 8 r. Eicke
Ha vactote 107.4 Mlu. Brnaropaps yse-
AUYEHUID MowHocT nepefatimka © 0.5
Ao 1 kBr BoamoxHOCTE npuéma paguo-
NPorpaMM  ACNOAHUTENLHO  MOAYYUIU
6onee 30 ToicAY xuTenen Elckoro pai-
oHa. Panee "Pagvo Poccun” Tpadcnupo-
ganock B Enicke Wa wactore 71,15 My
(ncTounuk — URL: http://krasnodar.
rtrs.ru/tv/analog/izmenilas-chastota-
veshchaniya-radio-rossii-v-eyske/
{21.05.18)).

Papwocranuma "Hosoe panwno” noasu-
nace 7 Mam B . ApMasupe Ha 4actote
98,1 MMy (wctounuk — URL: https://
vk.com/newradio?w=wall-
106042931_409948 (21.05.18)).

Mpumeyanne. Bpems sciogy — UTC.
Bpems MSK =UTC + 3 4.

KPbIM. B r. Ixankoe 8 mas Hayanach
TPAHCNALUMA ABYX MOCKOBCKMX paguo-
craHumin: "Pagwo 7" — Ha 4acTtoTte
104,6 My » “EBpona MNnoc” — Ha 4acTto-
Te 105,5 My (uctourmk — URL: https://
vk.com/crimea_tvradio?w=wall-
18594521_2454 (21.05.18)).

NEHWHIPAACKAS OBJ1. PagwocTan-
uwio "EuroDance Radio" ¢ 15 mas moxHOo
yenbiwath 8 1. Belbopre Ha 4acToTe
87,6 Mlu,.

MOCKOBCKASR OBJI1. C 1 mas panwo-
cTaHumA "Hawe paguo” Hayana sellaHuve
8 r. ybHe Ha uactote 106 My (McToy-
vk — URL: http://nsn.fm/hots/nashe-
radio-nachnet-veshhanie-v-
dubne.html (21.05.18)).

B nrr Ysapoeka Moxaickoro painoHa c
10 man Ha wactote 102,6 MMy moxHo
MPUHMMETL NPOrpaMMel PaguocTaHLnK
"Pagno pogHbix pgopor”. CnoraH pagmo-
cTanuum: "Hn gxs 6ea necHn!”

B r. Moxawcke c 8 mas ata pagnocTan-
UWS TpaHcnupyeTcs Ha dacrote 92,2 My,
(nctoyHmk — URL: https://vk.com/
radiord?w=wall-143202128_3479
(21.05.18)).

C 16 mas k ceTv paguocTanumm "Paavo
poaHbLIX popor” npucoepunca . KanH.
Beuwanve uaét Ha usactote 1029 My
(ucTounmk — URL: https://vk.com/
radiord?w=wall-143202128_3646
(21.05.18)).

MYPMAHCKAR OBJN. "Pocrenekom”
npexpawaeT OKasaHue ycnyr NpoBoOAHOI0
paguvosewianmMs 8 ropogax lNonsapHom ©n
CHexHoropcke. PaanoTpaHCnaumuoHHbIA
yaen 6Gyaert 3akpbiT No NpuYMHe M3Hoca
0BOpPYAOBAHWS CBASK, NPEQHASHAYEHHOT O
ONA OKasaHws yenyr NPoBOAHOMO pagvo-
BELLAHWA, 1 OTCYTCTBUA TEXHMYECKOW BO3-
MOXHOCTW €r0 3aMeHkl.

Lo HacTosWero BpeMexu nNo ceTu npo-
BOAHOr0 PagvoBeLlaHus TpaHcnupoea-
nvce gee paguocTtaduuK: "Pagro Poccyn”
n “Mask”. ADOHEHTbI YBEAOMNEHB! O NNa-
HUPYEMOM NpekpaLlleHn okasaHna yony-
W, NOAYYUB NPEANOXEHWE NONYYaTh yeny-
M pagvoBeLLaHusa NOCPEACTBOM UCNONb-
3oBaHna YKB-rpuémHukoB, KoTOpbie, B
OTNM4HWE OT TNPUEMHWMKOB NPOBOAHOTO
BELLAHWA, TPUHMMAIOT BCE APYTrvie paavo-
cTaHuny, TpaHcAupyemble B PETMOHE B
YKB-aunanaaone.

MypmaHckum  Guavanom  nNpUHATO
peweHne o BecnnatHom obecneqeHnn
YKB-npnémrukamu aboHeHToB ycnyr
CBA3W NMPOBOAHOrO papuosewanna MNAO
"Poctenekom” (Mctounmk — URL: https://
www.hibiny.com/news/archive/
166042/ (21.05.18)).

HOBIroOPOLACKASl OBJ1. 16 mas pa-
amocTaHuma "AeTopanvo” Bo306HOBMNE
Bewadue B r. Benukom Hoeropope Ha
qacrote 103,7 MI'y,. Takxe B 3TOT [leHb K
30He Bewadna "Astopaguo” nobasuncs
r. BopoBuuK, 3aEeCHL PAANOCTAHLMID MOX-
HO ycnellwaTte Ha 4actote 105,4 My
Bewanwe cradumn 8 r. Bannae npogon-
kaeTcA Ha 4actote 1034 MIy (mctou-
Huk — URL: http://www.gpmradio.
ru/news-page/uid/13890
(21.05.18)).

POCTOBCKAS OBJ1. 28 anpens cu-
nwan PTPC "Poctosckuin OPTIIL" Hakan
TPAaHCAAUMID  paguocTaduum  “Paguo
Poccun" C BKNIOYEHWEM MECTHbIX NpO-
rpamm TTPK "OOH-TP" B r. Canbcke Ha
yacTtote 105,9 Mly. Bwicota nongeca
nepeaatLLen aiTeHHs Ha obwekte PTMC
8 Canbcke — 236 M, MCLUHOCTL Nepepar-
4uka — 1 kBT (uctouHmk — URL:
http://rostov.rtrs.ru/tv/analog/rtrs-
nachal-translyatsiyu-radio-rossii-v-
salske-v-fm-diapazone/ (21.05.18)).

CAXANTUHCKASA OBJ. 1 mas paavo-
cravuma "ROCK FM" zanyctuna sewaxuve
8 I lOxHo-CaxanvuHcke Ha dacrorte
102,9 MIu. 370 AEBSTLIA PErvoH Belwa-
HUA ANA paguocTaHLmMK.

PanunocTtaHuma "ROCK FM" sewaer 8
dopmarte "Classic Rock” Ha TeppuTopum
Mocksbl 1 Mockosckon obnactu ¢ 2007
CTaHuma RBNYETCA OAHWM W3 Cambix
yCcnewHwx npoektoe “Mynetumepwva-
xonguura”. ExengxesHo B YKB-auwana3zo-
He W B MHTepHeTe paguocTaHUMD cny-
WanT OKONo MNONYMUNAUOHA 4YEeNnoBeK
(mcTouHmk — URL: http://nsn.fm/hots/
radio-rock-fm-teper-i-v-yuzhno-
sakhalinske.html (21.05.18)). _

CTABPONMONIbCKUKA KPAW. K cetun
PErMoHanLHOro BELaHNs paguocTaHUMK
"Love Radio" c 18 mas npucoeauHuncs
r. Muxannoeck. Yactota Bewawus —
93,6 My (Mctounmk — URL: http://
mediaguide.ru/?p=newsé&id=
SafdefS57&page=&screen= (21.05.18)).

YOAMYPTHUEH. B r. BotknHcke 18 mas
Ha yacrtote 97 6 MIy Havanocs Bewa-
Hue paguocTtadumm "Pagno Pexkopg”
(ncTounmk — URL: https://vk.com/
mhsarapul?w=wall-94150511_6674
(21.05.18)).

YEYHA. 7 mas dunmnan PTPC "PTNL
YeueHckon Pecnybnuku” COBMECTHO ©
3A0 "Pycckoe Papwo-Eepaauwsa” wHadan
TpaHcnAaunilo papuoctadymm  "Pycckoe
paguo” B 1. [po3HoM C pagwoTenenepe-
falowen ctaHumm Ha rope SicTpetuHas,
Crywartenu MoryT NnpuHUMAaThL paguonpo-
FpaMmbl Ha vacTtoTe 89,3 My, MowHocTe
nepeaatunka — 250 BT, yTo genaer cur-
Han aocTynHbiM Gonee Yem 40 % xuTenei
pecnybnukn (nctounnk — URL: http://
chechnia.rtrs.ru/tv/analog/rtrs-
nachal-translyatsiyu-radiostantsii-
russkoe-radio-v-groznom/ (21.05.18)).

SAPYEEXHOE BEWAHUE

ANACKA. PaguvocTtanuwa KNLS
("The New Life Station") sameHsieT 4acTtb
CBOWMX 4acTOT M3-3a CUNbHBIX NMOMEX OT
Pa3nMuHbIX panuocTaHumik. Hosoe pacnu-
caHue [0MKHO BCTYNWTL B cuny ¢ 21 masn.
Ha pycckom fa3bike TpaHcnaunm GypyT
naTn:

— ¢ 09.00 po
9610 klMu;

—c¢ 11.00 ao
6185 «ly;

— ¢ 15.00 po
9730 kl'u;

—c¢ 16.00 mo
9560 xly.

MonHoe pacnucaHue BCEeX A3LIKOBbLIX
cnyxB nNpuWBEAeHO Ha calTe cTaHuuu
<http://knls.net/rus/schedule.htm>.
MowHocTe nepepatymka — 100 kBT,
HanpasneHwe BeWaHns — NanbLHeBoCToM-
HbIiA pernoH Poccun,

10.00 — Ha yacToTe
12.00 — wHa uacroTe
16.00 — Ha JacrtoTe

18.00 — Ha yvacToTe
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BbLETHAM, PagwoctaHuwa “"lonoc
BeeTHama", cyas no ahuprsiM Habnoge-
HWAM, COKpaTwuna CBOW TPaHCAAUMKM Ha
pycckom a3sike. C 11.30 go 11.57 v ¢
12.30 no 12.57 sewanume WaeT ToNbLKO Ha
opHoin yactoTe — 7220 kl'u. Ha 3annanu-
poBaHHOW  nNapannensHol  4actoTe
12000 kMU B yKasaHHOE Bpemsi Tpaucnsa-
LMRA OTCYTCTBYET.

C 16.30 po 16.57 Ha pycckom s3blke
TPaHCNAUWMM BEAYTCA Ha ABYX 4acToTax:
7280 'y, n 9730 klu,

KMTAWN. “"MexayHapoadoe panwvo
Kutaa” TpaHcnMpyeT nporpammsl Ha pyc-
CKOM $3bIk€ MO PacrnvcaHnio, NpueenéH-
Homy B TabGnuue. MNepBbid adup npo-

KHAP. C 5 man nepena4v Bcex A3bIKO-
Boix cnyx6 "fTonoca Kopew” BbixogsT B
adup € HavYana kaxg4oro Laca, a He c
cepenuHsbl, Kak 37O OCYLUeCTBNRANOChL [0
cux nop. Takum ofipazom, TpaHcRAUMK Ha
PYCCKOM #3blke 13 [XeHbRHA NOMEHSNN
BpEMA BbIX04a B 3DMP M OKOHYEHWA
BelwaHua. Pacnucanne Tenepb BuIrNAaUT
Tak:

— ¢ 07.00 po 07.57 n ¢ 08.00 po
08.57 — Ha vacToTax 9875, 11735, 13760
w 15245 «ly;

— ¢ 14.00 no 14.57,¢ 15.00 no 15.57m
c 17.00 oo 17.57 — Ha vyacToTax 9425,
12015 klu,

PeweHwe 0 nepesoae HYacosbix cTpe-

nok no scen CesepHon Kopee

MAPUHATO NO wuToram npoweg-

Bpems, UTC Yacrora, Ky WEro MEXKOPeHcKOro CaMmii-
_00.00—00.57 1521; 7430; 9445 Ta. Takum obpasom, KHAP oka-
02.00—02.57 5805, 17640 3anach 8 O[HOA YACOBOW 30HE €
04.00—04.57 5005; 15445, 15665; 17640 IOxHo Kopeei (MCTO4HWK —
08.00—08.57 15335; 15665 nuiKbie “35210119*'/“9 u oanr
— - 2 . 5 ctaHumm  <http://www.vok.
1001057 S ITE 10 S5 U | o e OB e ph
12.00—12:57 || 993i:1521; 8100; 7400, | CHANNEL=3&lang=>
13575; 13600; 17575 (21.05.18)).
963; 1323; 1521, 5905; 7330; HEXHH/CI.I.IA/HHTBA.
14.00—14.57
9675 Ynpaenaemas nNpaBuTenbCcT-
16.00—16.57 1521; 5905; 9605; 9730; 11875 BEHHOW o_pranuaau.weﬁ CLUA
18.00—18.57 1521; 7210; 9560: 9765 Broadcasting Board of Gover-
20.00—20.57 7245, 9525 pors: JEBGL paavocraHim
T TR : aano Ceobopga” TpaHchaupy-
~ 01.00—1.57 1521; 5905‘ 13§00 eT NPOrpamMMmbl Ha PYCCKOM
03.00—03.57 |  5905; 15435; 17640; 17710 asbike B TGTHeM CaToNa (NeDe-
05.00—05.57 15445; 15665 [atyuk MowHocTeio 75 kBT @
09.00—09.57 15335; 15665 mecTeuke BewwuHtoc (Viesin-
157 963; 1116; 1323; 1521: 9725; tos), Jlutea) no cneayouiemy
11.00—11.5 9890: 11935 pacnncagmo:é; 18.00 oo 19.00
. | 963;1323; 1521; 5915, 5990 v c 19.30 po 03.00 na vactore
13.00—13.57 7400; 9675; 13600 1386 «Tu.
963, 1323; 1521, 5905, 5915
. N CNYXEBHbIE
15.00—15.57 5965; 59910389230. 11790, PALMOCTAHLIMM
17.00—17 .57 1521, 7265, 7410, 9470; 11875 | Moroga Aans asponopros
19.00—19.57 1521; 6110 7245; 9525 MWpa (B TOM 4UCNE W POCCHNA-
23.00—24.00 | 7430; 9445 CKMX) C ykasawmem ropoaos,

rpammel gHa 3syamt 8 10.00, sce octans-
Hble — MOBTOPL! 3TOW Nepegaqn (MCcTou-
HUK — URL: http://russian.cri.cn/data/
608/20171029/12691.htmli
(21.05.18)).

19 anpens B Kwutae 3aeBeplwunocs
obbeavHeHMe TPEX KPynHbIX 3NeKTPOH-
Heix CMW B meawakopnopauwio “lonoc
Kuran". 9to — "LenTpansHoe Tenesnge-
Hue Kuras” (CCTV), "Kuraickoe Haumo-
HanbHoe paavo” (CNR) u "MexayHa-
pogHoe paano Kutar” (CRI).

B CTpaHe nNoABMNOCE HOBOE rocy-
NapcTeBeHHOe ynpasneHwe pagwmoseuia-
HWA U TENEBUAOEHWA, 3TA CTPYKTYPA Haxo-
AWNTCH Nod HenocpegcrBeHHbiM KOHTPO-
nem loccoseta KHP. OHo OyneT 3aHu-
marecs paspaboTkoil v UcnonHeHuem
NOANTUYECKNX YCTAHOBOK WU Mep No yn-
paBneHvio paanoseLllaHnen n Teneesnne-
HUEM, NpoaBurats pPeopmMbl B JaHHBLIX
chepax, MMNOPTUPOBATL paguo- 1 Tene-
nepeaayn, a Takxke CcOonelcTBOBaTh
BbIXOMly 3TUX CEKTOPOB 3a pybex.

MNpy BEWAHWW Ha BHYTPEHHIOW ayan-
Topuio ByayT MCNONL30BaTLCA W3HaYank-
HblE HA3BaHWS, @ Ha BHEeWHK — obiwee
HaasaHue “Tonoc Kuraa” (MCTOYHMK —
URL: http://rcbc.ru/5459 (21.05.18)).

4acToOT W BpemeHWn oObasne-
HWW, TpaHcnupyemblix GCny-
*ebHbiMA paguocTaHuMami, npeacTas-
nena B Tabnuue Ha cante <http://
dxinfocentre.com/volmet-wx.
htm>.

German Weather Service (no-He-
meuku “"Deutsher Wetterdienst”) —
"lepmadckan meteocnyxba” TpaHcnupy-
er mHdpopmaunio o norone ans ban-
Thiackoro n CesepHOro Mopen 4yetoipe
pa3a B8 geHs No cnefylowemy pacnuca-
Hwio: ¢ 06.00 po 06.30, ¢ 12.00 go 12.30,
¢ 16.00 go 16.30 v ¢ 20.00 po 20.30 Ha
yacTotax 5905 v 6180 kMy. Ons sewa-
HWA WMCNONb3YETCA MepenaTdiuK MOoLL-
HocTeio 10 kBT, Aablk TpaHcnauuin —
HEMELUKWA.

Cant <http://www.wettergefahren.
de/index.htmi>.

WudopmMauns 0 TOHHOM 3HA4YEHUN
MOCKOBCKOrO BPEMEHW W KaneHaapHoh
[arve, a Takxe aTanoHHbIe CUrHanbl Bpe-
MEHW TPEAHCAWPYIOTCH NoApasfeneHuem
Dryr "Bcepoccuidckmii HaydHo-uccne-
AOBATENLCKMIA MHCTUTYT DU3NKO-TEXHU-
4YECKUX 1 PaguoTexHU4eCcKMX uamepe-
HUiA" (PIYIN BHUNDTPU) ¢ ncnons3o-
BaHWEM KOPOTKOBONHOBbLIX Nepenaryv-
kOB, ceTn MHTepHeT, cnyTHUKOB 1 1-To
kanana TTL, "OcTaHknHO".

BpemMsa TpaHonAUMWA, 4acToTa, Moul-
HOCTbL, NO3BLIBHOW U PACNONOXEHWE ne-
PEAATYNKOB NPEeACTaBNEeHL B NOCNesn-
HEeM Bbinycke BwonnerteHs no agpecy
<ftp://ftp.vniiftri.ru/BULLETINS/V/
bull_b16_2018.pdf>.

PacnpocTtpanneman [CBY (locy-
AapcTeeHHas cnyx6a BpeMeHM, 4acToThl
W onpegeneHus napaMmeTpoB BpalwleHns
3emnu) MHGOpMaUUs O TOYHOM 3Haue-
HUW MOCKOBCKOMD BPEMEHW W KaneHaap-
HOW Oare #ABndercs oPuunansHoOn w
obuwenocTynHon (McTtodHnk — URL:
http://www.vniiftri.ru/index.
php/ru/time (21.05.18)).

Xopowero npuéma n 73! ]

MOAYNbHAS PEKJTAMA

SDR npuémHuk RTL-SDR.COM V3:
500 kly — 1766 MIy, ob63op — po
3,2 Mly, TCXO 1 ppm, anioMUHUEBBLIA
kopnyc — 1750 pyBnen.
| www.radiospy.ru

CDOHHOG W3roToBneHe nNe4YaTHbIXx |
nnar.
WhatsApp, Viber +7-926-092-98-37. |
0121902@gmail.com

3MNU "NaGopaTropua 3INEKTPOHUKKA |
W NPOrpaMMupoBaHng”: [
~ Kak penath crapransi;
+~ CpaBHEHWE MUKDOKOHTPONNEepos
W KOMNOHEHTOB, CPeACT8 pa3paboTkn
pasHbix Gupm,
 YPOKW NO NPOrpaMMUpPOBAaHUIO W
ONTUMUIALK NPOrPamMm;
7 NONCK MHTEPECHbIX HWLW ANA pas-
paboTkn HOBOW NEKTPOHUKA,
http://journal.electroniclab.ru/

CBETOAMOAHBLIE NAMIMbI, CBE-
TUNBHWUKIA 1 BCE TAKOE...
www.new-technik.ru

MevaTHbie NnaTkl, Habopsl 1 Moy K
Nawnzap, DJ200, Murunwamn.
WWW. k- i 2.

Ans Bac, paanomoburenn!

PAOMO: anemeHTel, HaBopel, mare-
puankl, KOpnyca v np.

Ot Bac — orfaueHHbIi KOHBEPT ANS
karanora.

426072, r. UxeBck, a/a 1333.

WM 3unHaToe P K. |

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

rtc-prometej@yandex.ru




aaMoONpPUEMHMK BbiClIero knacca
"Neunurpagn-006-crepec” (pmc. 1),

BbINYCKABWWIACA JIeHUHrpaackm 3aso-
pom “Paguonpubop” ¢ 1978 r., o cux
nop npuenekaeT k cebe BHUMAHKE KPACco-
TOM W CTPOroCTeI0 BHELWHEW oTaenku,
nepeaHen naHenso, ohopMneHuem Luka-

J'IeHMHrpap. 006- CTepeo

M !TYXOB r. Iurensc Caparoscxou 06.1. lﬂ

Ka4eCTEOM npnéma W, KOHEYHO Xe, npe-
BOCXOAHBLIM "HackilWweHHbIM™ 1 "Bapxatu-
CThiM"” 3BYHaHWEM, OMEHb MNOXOXWM Ha
"TENNLI naMnossin” 3syk. OAHako 8 no-
chefHee BpeMs paavoBellane B guana-
3oHe OIRT (64,5...74 Ml'u) pesko cokpa-
TUNOCL, 4 B HEKOTORRIX rOpogax v BOBCe

BOTbl 3TOrO PAAVONPUMEMHUKA W BCEX ero
6nokos Takxe npueeneHo B [1]. 3a ocHosy
nepecTpoitkm Bnoka YKB-1-1C 6bina san-
Ta MeToauka, onvcarHHas B [2], cyTe KOTO-
POW 3akN4aeTes B TOM,HTO YacToTy rete-
poAvHa HEeOBXOAUMO MOBLICUTE NPUMER-
HO B 1,2 paaa nyTém W3MeHeHUs EMKOCTH
M MHOYKTUBHOCTW konebarensHoro KOHTY-
pa v panee cnegyer ynoxuTb rpaduvubl
avanascHa, NPOBeCTH CONPAXEHNE BXOA-
HbIX W FeTEPOAWHHONO KOHTYPOB, HacTpo-
UTb MAakCUManbHyK) 4yBCTBUTENLHOCTE W
nobuThcs KOppekTHoW paboTel CUCTEMbI
AMY. Bnok YKB-1-1C, BHELWHWIA B, KOTO=
poro npeacTasneH Ha pmc. 3, Heobxoam-
MO CHATb C LWAcCK pPaguonpueémHmka.
Hapo oTmoTaTth gsa BUMTKa kaTylikw L4
KOHTYpa reTepoavHa (cm, puc. 2). Brew-
HUW BUA A0paboTaHHON KaTyLKW npuee-
OéH Ha puc. 4.

MPeKkpaweHo win B
nydlwem cny4ae nepe-
HECEHO B [pMana3oH
CCIR (87,5...108 MIu).
W 310 He roeops yxe o6
OCTaneHolX pagwnose-
uiarTenbHbix auvanaso-
Hax, KOTOpkle Ccrnoco-
6eH NPUHATL 3TOT pa-
ouonpvémunk. lMoaTo-
My BbiIO NPUHATO pe-
weHvwe Ans Havana ne-
PECTPONTL 8ro Ha Aua-

PacnonoxeHwe petanei Ha nnate
6noka nokasaHo Ha puc. 5. Cnesyer ypa-
nuTe koHaeHcatop C24 w3 koHTypa rete-
poauua L4C12C24, BbINONHEHHOTO Ha
TpaHaucTope VT2, u kouaeHcatop C3 wna
BxoaHon uenw L1L2C2C3. KowpeHcaTtop
C14 zameHsiioT aHanoOrMyHbIM EMKOCTBIO
220 n®, nogbupas 3TOT KOHAEHCATOP,
MOXHO YBENWYKMTE NMBO yMEHLWKWTL ava-
Na3oH nepecTporiku. Kak nokasana npak-
TUKd, BbIOpaHHOE 3Ha4YeHue S\BNAETCA
onTuManeHeiM, Cnegyrowmia atan — aa-
MEHA WTATHOrO MarHATOAUINEKTPUHe-

nasom CCIR. CKOro NOACTpOeHHMKa kaTywikn L3 peso-
Nbl HACTPOWKK, XPOMWMPOBAHHOW PYYKOW B pagwonpuémuuke "fNennnrpag-006- HaHcHoro kowtypa YBY (L3C9C23), s8bi-
Ons NEePeHock, NoAMPOBaHHEIM KOPNy-  CTEpeo” NpUMEeHeH YHWGUUWPOBAHHBIA  NONHEeHHOro Ha Tpanawuctope VT1, natysd-
COM, WM3rOTOBAEHHBIM C NpuMmeHeHuem  Bnok YKB-1-1C, cxema KOTOPOro B3ATa M3  HeiM. HOBbIA NOACTPOEYHWUK AONXeH ObiTh
LINOHA LEeHHbIX NOPOA AepeBa, XopownM  [1] 1 nokasaHa Ha pMc. 2, ONuMcaHue pa- WAEHTMYeH 3aBOACKOMY, KOTOPbIA ycTa-
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HOBMEH B katywke L4, ero guameTtp —
5 MM, BbicOTAa — 6 MM, war peasbbl —
0,25 MM, 3KCNEPUMEHTANbLHO BLIACHEHO,
4T0 noacTpoeyHnk katywek (L1, L2) sxog-
HOTO KOHTYPa 3aMEHATh HE CTOUT, OH Mno-
npexHeMy OCTaéTcA MarHUTOAMANEeKTPU-
4Yeckum. Yucno BuTKOB Katywek L1, L2 n
L3 Takxe ocTaBTes HEM3MEHHBLIM.

Mocne BHECEHWA ONUCAHHLIX BRILLE W3-
MEHEHWI NPOBOANTCH Hanaxusanwe Gno-
ka YKB. MNockonbKy He y kaxaoro paguo-
noBUTENA VMEETCH reHepaTop BeICOKOYa-
CTOTHBLIX CWrHANOB, HacTpoiky 6noka
MOXHO BbINOAHWTE C MNOMOLLBLIO OPYroro
koHTponebHoro YKB-npuémHuka ¢ avanaso-
Hom CCIR (87,5...108 MI'u), xenarenbHo ¢
uMPOBOIt WKanNOW Ons Nony4eHnsa Bonb-
Lier TOYHOCTM, MOXHO MCNoNb30BaTh M CO-
TOBbI TenehoH, Ceryac y MHOMMX M3 HUX
Ha "Bopty" ecTb BCTpOEHHbn YKB-npu-
EMHMK 3TOro AnanasoHa.

PaccmoTtpym nopgpobHo Npoueaypy Ha-
naxueaHua G6noka YKB-1-1C. Chauana
ero HaAo BEpHYThL Ha WTATHOE MEeCcTo
waccu paguonpuémuuka. OTKaTe Bce
KHONKKM (GUKCUPOBAHHLIX HACTPOEK W
kHOnNky "AMY", yBeauTeca, YTO B HUXHEM
NONOXeHWM CTPENKW BEPHLEPHOro YCT-
poncTea Wwkank YKB Ha koHTakTe 4 Gnoka
YKB (cm. puc. 2) npucyTcTByeT Hanpsa-
xeHue 1,6 B (HwkHESA rpaHuua), a npwu
BEPXHEM ronoxeHun — 22 B (BepxHss
rpaHuua). 3atem HeobBxoouMmMo BbINOA-
HWTb YKNaAky AuanasoHa nepecTporkn
retepoguHa. [ng 310ro Haao0 NPMMEHUTL
KOHTPOMBHBIA NPUEMHUK ¢ YKB-anana-
30HOM, HWXHUM reTepoanHom 1 MY, pas-
How 10,7 Mly. Ero HacTpawBawT Ha
yactoTry 98,2 My v pacnonaralT kKak
moxHO Gnuxe k HacTpawsaemomy YKB-
Baoky. Mpw aToM 4acToTa reTepoawHa
KOHTPONBHOrO NPUEMHMKA OyaeT pasHa
87,5 Ml'u. Ha atoT curHan revepoauHa u
Hano Hactpoute YKB-Gnok. [ns artoro
BEPHLEPOM HACTPOWKW CneayeT yCTavo-
BWTL Ha KoHTakTe 4 YKB-6noka Hanpaxe-
Hue 1,6 B, COOTBETCTBYWOLWER HWXHER
rpaUduue auanasoHa, v spatieHuem noa-
CTPOE4HWKE KaTyLwkn L4 noBuTECS yMeHb-

LweHus nMBo NONHOro NPoONaaaHWs Wyma B
FPOMKOroBopuUTEne KOHTROALHOIO npM-
emHuka. locne aToro ero MOXHO Bbl-
KNio4nTh. YToBbl HE NOBPEAWTE MarHuTo-
OVBNeKTPUYECKUe NOACTPOEHHUKW KaTy-
LeK MHOYKTUBHOCTH, 3anKThix NapaduHomM
WUNKM NOXOXWM MATepuanom, ux Hano
npegeapuTenesHO pasorpeTes nadibHbIM
eHom npu Temnepatype okono 100 °C.

Hanee py4koh HacTponkw crpenky
BEPHLEPHOMO YCTPOMCTEA HYXHO nepemMe-
CTWTb B BEPXHEE NONIOXEHWE LUKanLl ava-
nasona YKB v Bpauiexmem portopa nog-
cTpoeyHoro konaercaropa C12 pobursca
YETKOro Npuéma camol HNU3Koi K Bepx-
Hel rpanvue gwanasona (108 MIu) pa-
anocTaHupn. CTOWT OTMETHTE, 4TO AANEKo
HE B Ka&¥[AO0M PEervoHe BellaHwe BeneTca
Ha vacTtoTe, 6nuakoin k 108 My, noatomy
wkany awanaszona YKB nHactpawBaemoro

NPMEMHWKA CTOWMT BWM3YanbHO PasaenvTb
TakumM obpasom, 4Tobbl HUXHEE Nonoxe-
HWE CTPEe/ikKM BEPHLEPHOIrO YCTpOWMCTBa
cooTteeTcTeOBano 87,5 MIy, a epxHee —
npumepHo 108,5 MIu. Ecnm B Bawem
HaceneHHOM MNyHKTEe YacToTa camon 6nus-
KO K BepxHEen rpaHuue auanasoda pa-
AvocTaHuMu mexbiie 108 MMy, crpenky
HYXHO YCTAHOBUTL HUXKE KPAWHero Bepx-

HEro NonoXeHua U NPoOBOAWTE ONepaunn c
koHgeHcaropom C12.

Crenylumvia atan — ConpsaXerne KoH-
TypoB. Mpyn BLINOAHEHWW 3ITOM ONEepaLwmn
BHavane HeobXOAMMO HACTPOWUTLCR HA
camylo Bamakyio k vactote 87,5 MIu pa-
AWVOCTAHLMIO W BpALLEHUEM NOACTPOEYHN-
koe katywek L3, L2 n L1 nobuTees 4étkoro
yBepeHHoro npuéma, rpomkoro 6es ncka-
KEHWIA 3BYYAHWA PAAUOCTAHLIM U MAKCK-
ManbHOr0 OTKNOHEHWA CTPENKK MHAWMKATO-



K 5H M2 =%

—t——KBhIB 3 DA R12 43 1p -
C1 = ~ Kewip 18 A3 | 15 |
1004 L C51mkx168 DA1 TA7342P S
I Tl pr2|DEC|ST L I8 3 7y vt
S| E— . 21| pF4 ouTL _ -
o i C86 1000 4 = 5 3 OBLywin
1mex 16
1 va ;O”I , C8 e
=18 = 100 MK x 1 L1, L2100 mMH
ca ratl] (L™ Eadi x16B  pgypp 470 c22 |
33 mex 10:4{ o] 133« % 100 H
x16B i + C7 1on |C12 T [ ' 7 IR21
R1[4 | R4 U 100 MK x 1 4700Tm ] I-—‘ c21 ., , XS1
1k m"i\' x168B _I a0« % F"ﬁ‘ R17 DA2 1000 Me X IR 1 crs
I+ i3 T | RY, TOA22M xieB “'791 s s,
v 1| > jouTt | —I
INH %3 -} o3¢
— N v |2 c23 JR20 12,
- —+ : N2| | gupll_1000 mxx [47 \
4 . x16 B Pﬁzz
4 1l | L4 C24 = " la
[Bvi- = ( gy | 100 1 l [ .
\sef ' Ha — * -
|
= l 5T |/ L = K BeiB 5 DA1 .
' J— ' - -3
i =1 - - ———— 1
y ; v Y ; [.c13 rezo Lo ot L s
< < Q — O = 470 MK x €20 =
< X < C n %188 KC156A 100 Mkx | 750 l
o @ o - m < x16 B o
o o @ a v 7 K 3
i o & 8 g X v
4] o [+ o 5 @
¥ ¥ ¥ ¥ @ i
w m
|_._{ |_--—|-;-_+—b- K Buie 24 AS X Puc.7

C4 6800 ==

W3anduounovd

" nyolpes@ynsuod imooduog |
NI"OIPEIG|IEW (UBLELD Wandll s

NOWlvd £

| 8102 ‘L



(AR N RN AN NN NNN]

PAOUONPUEM

Mpuiém craren: mail@radio.ru
Bonpocei: consult@radio.ru

(R RN ]

PAOWMO N2 7, 2018

Puc. 9

pa HacTpoiku., Onepauqio NOBTOPRIOT,
MOCTENEHHO YMEHLLAS ANWHY LWTHIPEBON
aHTEeHHbl. 3aTeM Hago HacTPOWTLCH Ha
PaAMOCTARLMIO, Camyio BAM3KYI0 K 4acTo-
Te 108 My, 1 BpaweHuem pOTOPOR Nof-
CTPOEYHbIX KoHaeHcaTopos C2 v C9 po-
HUTLCA KaYeCcTBeHHOro Npuéma u Makcu-
MansHOr0 OTIIOHEHWA CTPEAKA MHAWKATO-
pa HacTPOWKW, NOCTENEHHO YMEHLLIAH
ANUHY @HTeHHsl. 3TV onepauuu cnenyer
NOBTOPWUTL ABa-TpW pasa.

MakcumanbHblid BoixogHoW curdan MY
YKB-6Gnoka ycTaHaenwueawT NO CTPenod-
HOMY WHOWKaTOPY, NpeasapuTensHo Ha-
CTROMBLUKMCE Ha pagnocTanuwio. [enawt
37O, aKkkypaTHO Bpawas Ha HebGonblon
yTon NOACTPOBYHWK KaTylKW CMecwuTens
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LS. Mocne aT0ro NpoBEPSIOT KOPPEKT-
HOCTL paboTel AlMY 1 YyBCTBUTENEHOCTL Ha
BCEM [uanascHe, oHa nomiHa buiTe pas-
HOMepHoi. Ecnu 810 Tak, HanaxwsaHue
YKB-Bnoka MOXHO CHATATh 3aKOHYEHHbLIM,
noacTpoeyHukM karywek L1, L2, L3 u L4
cnepyeT 3anuTte napaduHom ans dukca-
umu. Brewnuii sua 6noka YKB 1-1C, yera-
HOBNEHHOMO HA LUACCK pajuonpueémHmka,
nokasax Ha puc. 6.

OnucaHHana metogwka Obina HeogHOo-
KpaTHO NpoOBEpeHa MHOI0 Ha npakTuke. C
€8 NoMOWbBI0 nepecTpoeHsl Tpu 6Gnoka
YKB-1-1C, » BO BCex TPEX Cny4asx 0TMe-
HAETCA NONOXUTENbHBLIA pe3yneTadrT —
XOpPOLWWME YYBCTBUTENLHOCTb W WM3bupa-
TENLHOCTL, @ Takke koppekTHas paboTa

AMNY. MpaHuubl AnanasoHa nepecTponky
nopabotaHHoro Gnoka NpoBepeHsl ¢ Mno-
mowsio BY-reqepatopa TR-0608. HukHas
rpaHuua — okono 87 MU, a BepxHss —
108,2 My, NoppobHana npoueaypa Hana-
*uBaHws 6Bnoka YKB-1-1C © nomowb
KOHTPONBHO-N3MEPUTENbHbIX NpuUbopos
wanoxena 8 [3].

Nocne toro kak YKB-6nok Gein nepe-
CTPOEH W MNOABMNECH BO3IMOXHOCTL NPu-
HUMaTL paguocTaduvi auanascxda CCIR
(87,5...108 Ml'y), BO3HWMkNa wpes 3ame-
HWTb cTepeopexopep. MNockonbky wrar-
HBIW GOk cTEpeoaexkoaepa npegHasHaqeH
ana paboTel B peXnMe BELLAHUA C nonsip-
HOW moaynsumen, a 8 awanaszone CCIR
CTepeoBeLlaHe BEAETCH C MMNOT-TOHOM,



nepenenars WraTHelh 6nok He NpeacTas-
nAeTcHd BO3MOXHbIM. B peaynstate npu-
WNock W3roToOBWTbL HOBLIA cTepeofexko-
nep, KOTOpbIA yCTaHaenneawoT Ha Wwrar-
HOE MECTO B3ameH CTaporo.

Cxema HOBOro cTepeocaekcaepa npen-
crasneHa Ha pue. 7. On cobpan Ha cne-
unannanposaHHon Mukpocxeme TA7342P
(DA1) » copepxut crepedoHUYecKnin
yeunuTens ANA ronosHbiX TenedoHoB Ha
Mukpocxeme DAZ. MNMpy HAXaTOM KHOMOY-
HOM nepeknoyartene SB1 nanpsixenue
5 B, noctynawwee ¢ koHTakTa SH naaHku
M2 6noka nutaHma A7 (CM. cxemy, npuse-
néHHyio B [1]), nogaérea Ha NUMHUIO nuTa-
HUS Mukpocxembl DA1, a HanpaxeHve
12 B ¢ koHTakta 3u nnavkw M1 Bnoka A7
(em. cxemy, npueeaexHyo s [1]) nogaértca

cUrHanbl ¢ BuiIxonos yeunutens DA2 vepea
paspenurensHuie kovaeHcatopel C21,
C23 1 dunbTpel NOCTYNAT HA pa3abeém
XS1 Ang NOAKNKYEeHWA NONOBHLIX CTEPeO-
TenedoHos. Peanctopsl R11 1 R13 orpa-
HU4YUBAIOT Npeaens! perynmpoBky CTepeo-
6ananca, koHgexcatopel C1, C13, C19,
C20 sbinonHAT panb UALTPOB MO NKTa-
HWio. 3nemenTsl C11 1 L1, a Takke C12 1
L2 — pexekTopHeie GunLTpel 4NA NOAAE-
NEHUsl NMNOT-TOHAa © kacTtoTon 19 klu.
Pacuét 1 ycnoeua ons BuiGopa pexekTop-
HbIX UNBTPOB, @ Takke WX BNWAHWE Ha
AHX BbIXOAHOID cUrHana noapobHO Mano-
*eHo! B [6].

Mpwv Hann4uKn cTepeocwurHana Ha BbiBO-
ne 6 mukpocxembl DA hopMmupyeTcs Ha-
NpAXeHne, KOTOPOE NOCTYNaeT Yepes To-

Ha napamerpuyecknin crabunuzarop
RIVD1, nutalownin mukpocxemy DAZ2
(aByxkaHanbHbiA ManomouHein ¥34), a
Takxe Ha BoiBog 17 Gnoka ynpaenenns A3
(cM. cxemy, npueeneHHyo 8 [1]). Komn-
nekcHein cTepeockrhan (KCC) nocTtynaer
Yepes NoACTpOedYHbiA peancTop RS w
paspenutencHelil koHpencarop C7 Ha
BXOA MMKPOCXeMel cTepeoaekogepa. Pe-
aucTtopom RS yetanasnueawoT Tpebyemelid
ANA CcTEpeojekofepa ypoBeHb BXOAHOMO
curHana.

Mukpocxema DA1 npenHasHaveHa ans
npeobpasoeaHns KCC, n Ha eé Bbixodax
NPUCYTCTBYIOT HW3KOYACTOTHbLIE CUIrHANbLI
NeBOro v npasoro kaHanos (A n B). Kox-
nencartopst C1—C3, C6 u peanctops! R1,
R3, R4 cnyxar ana obecnedeHus Heobxo-
AUMBIX NapaMeTpos pexuma paboTbl Muk-
pocxembl DA1, nogpoBHoe onncaHue Ko-
TOpOi NpuBeaeHo B [4). CUrHankl HU3KOK
4acToTbl KAHaNoB A M B npoxonsT Yepes
paspenvrensHele koHgeHcaropsl C9, C16
Ha COBOEHHBI I MEepeMEeHHbIn pPe3ncTop
R10 perynupoeku ctepeoBanarca. [lanee
CUrHankl NOCTYNADT HAa COBOEHHBLIM pe-
ancTop R14 perynvpoBkM rpoOMKOCTH, C
kotoporo uepes ®BY RI15C17R17 w
R16C18R18 oHW nogalTcR Ha BXoAbl
mukpocxemsl DA2 — yeunutens HY-cre-
peotenedoros. OnucaHme MUKPOCKeMbI
TDA2822M npuseneHo B [5]. YeuneHHble

e 10—
— — —

A

L

KoorpaHu-mBaowmin peancrop RE Ha Ba-
3y Tpax3aucTopa VT1, KonnekTopHas uens
koToporo uvepes pesuctop R12 noa-
KIO4EHA K MWHWETIOPHO NamMne Hakann-
sanus H1 (CMH-10-55) — wHaukatop
crepeonpuema. PacnonoxeHa ara namna
B Bnoke ynpaenexHus A3 u NOOKNIOYEHa K
ero seisogam 17 n 18 (cM. cxemy, npuee-
NgEnHyio B [1]). Paswémbl X1, X2, pacnono-
*eHHele B Bnoke Y34 AB (cm. cxemy, npu-
BeAeHHYi0 B [1]), cOeauHEHHBIE C Bbl-
Bogamm 4 n 5 Gnoka cTepeopekonepa,
WMCMONL3YIOTCA AN NOAKNIOHEHUS 3BYKO-
BOCNPOM3BOAALLEIR MAWM 3anucuiBaOLWENR
annaparypsi.

YepTéx 0AHOCTOPOHHEN nevaTHon nna-
Thl CTEPEOAEKOAepa NokasaH Ha puc. 8,
oHa caenada u3 GoNbIMPOBAHHOIO CTeK-
NOTEKCTONMTA ToNwmHoR 1,5...2 mm, Pac-
NONOXKEHNE 3NEMEHTOB Ha Hel NoKasaHo
Ha puc. 9. lpuMeHeHbl NOCTOAHHLIE
peauctopel MNT, C2-23, noacTpoeyHbie
R5 — CMN3-38, R3, R4 — CI3-16, pesuc-
Topbl R10 v R14 — wiTtatHble NnepemeHHbie
PE3UCTOpPLI, YCTAHOBNEHHbLIE HA Waccu
panuonpuémumnka. OkcuaHbie KoxngeHca-
TOpbl — UMMOPTHBIE, KoHAEHcaTopsl C11
1 C12 — nnéHouHbIE, OCTANBHbIE — Kepa-
MWHECKME WMWK NAEHO4YHbIE. Mukpocxemy
TAT342P MOXHO 3aMeHUTb € aHanoramm:
AN7420, GL5643, KA2263 unu KIAB043S.
AHanor mukpocxembl TDA2822 — Mukpo-

cxema KA2209. KaTylwkw MHaYKTMBHOCTH —
RL622-104K-RC wnu BB2144A2107J000,
KHOMOYHBIA nepeknwovatens — [12K ¢©
dukcaunen, ero MOXHO CHATb C nnarsl
cTaporo ctepeaexkoaepa.

Hanaxwsanne Onoka cTepecaekone-
pa 3aKnyYaeTca B TOM, 4T0Ob pe3ncTo-
pom RS ycranoBuTh Tpebyemuin aons
HOpmanbHoi paboTtel DA1 ypoBeHb BXoa-
HOro curuHana, a peauctopamu R3 u R4
[oBuThes HETKOro pasfeneHnst BbIXO4-
HbIX curHanos 34 no kawanam, a Takke
cTabunbHOro BKIKOYEHWS nHAWKarTopa
cTepeopexnma.

Obo3HayeHus BLIBOAOB W PasbLEMOB
Gnoka cTepeopekonepa COOTBETCTBYIOT
0B03Ha4YeHUsM, npuseéHHbIM B [1].
BrewwHwn B1A pagvonpuémHnka ¢ ycra-
HOBNEHHBLIM HA WACCKH CTEPEOAEKOAEPOM
nokaszaH Ha puc. 10. 3gecek cnegyer
OTMETUTh, 4TO B NEepBOHa4anbHOM Bapu-
aHTe crepeoaekonepa He 6Guino GunbT-
pylowmx anementos L1, L2, C11, C12,
C14, C15, R7 v R8. B npouecce akcnnya-
TAWAK BBISCHUNOCK, 4TO BE3 3TUX 3nemeH-
TOB, B Nay3ax Mmemxay MyablkansHbIMM KoM=
MO3ULMAMU WNKU pedeBbix coobuleHni B
rOnoBHbIX TenedoHax, Bbin cnbiled He-
rPOMKUIA BbICOKOYACTOTHBIA NUck. 3T0
OKa3a/10Cb HENPUATHBIM ABAEHWEM, KO-
TOpOE Bbi3bIBANO Pa3fpaxeHue Npu Npo-
cnylwmBadumn crepeonepenay. Moatomy
Ansl nogasneHna NMNoT-ToOHA W BeICOKOYa-
CTOTHBIX COCTABNSIOLLMX BbIXOOAHOTO CWr-
Hana crepeofekofepa Obinn BBEAEHHI
yKasaHHbie Bbille QUALTPYIOWNE 3NemeH-
Thl. PA3MecTiTs Nx NPULLAOCE HA OTAENk-
HOIA NeYaTHoW NnaTe, KOTOPYD A YCTaHo-
BUN B HWXHEM NPaBOM yrNy OCHOBHOW
nnarel cTepeofekonepa. Ha nnare, wep-
TEX KOTOPOW Nokasad Ha puc. 8, mecrta
ONs YyCTAHOBKW YKA3aHHBLIX 3MEMEHTOR
NPeaycMOTPeHb!, a8 PACNONOXEeHUEe HeKOo-
TOPbIX 3NEMEHTOB U3MEHEHO.
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WMarvepesmn rapameTpos

CB4-yrrponcTs

Ha KHUXXHomn
nonkKe

16 = B pamkax XIV Mexgy-
Mdﬂ HapoaHoro dpopyma
MetrolExpo’2018, koTopblid NpoXoann
B . Mockee Ha BJIOHX, komnanwua
Keysight Technologies u PeknamHo-
nagaTeneckuii ueHTp “TexHocdepa”
npeacrasmnn pDCCHﬁCKOE n3faHne
KHWUIWM Hay4HOro pykosogurena Keysight
Technologies Mxoana M. [adcmopa.
PaHee xHWra Bbina v3naHa Ha aHrnuvin-
CKOM A3blKe, a HeJaBHO YBWOENO CBET MU
KWTalckoe uiaaHue.

"f oveHb HAgewch, — 3amMeTnn BO
BCTYNUTENbHOM CNOBe [X03nb, — 4TO
MOR kHura Oypnet sacaneHa 1 3a4nTada
Tenepb yxe U pOCCUACKUMKU MHXeHepa-
MK, 3aHUMAKNWMUMAWUCA NPOEKTUPOBAHA-
em CBY-yctpoincts. CobereeHHo,
BNepebie B MMpEe NpPakTU4eCckn BCe
CYWEeCTBYOWME ACNEKTH M3MEPEHNIA B
CBY-pguana3one cobpaHbl Tenepb B
ogHoM mecTe. Kak W3BecTHO, cylle-
CTBYHOT MHOIo HETOYHOCTEW M pa3Ho-
YTEHWMA B @aHMMUACKWX M PYCCKUX TEPMM-
Hax, I'lpH'-IéM HE TONbKO MEX53bIKOBbIE,
noaYac M BHYTPW OAHOM0 WHXEHEPHOro
coobwectsa. [loaromy npuwnock
MHOro nopatoTarte Han 3TUM BMECTE C
nepesopyYvkoM “W COCTABUTE HOBLIN
rnoccapuia. M Tenepe B CBA3W C BhIXO-
AO0OM KHWIKM B pa3dHblXx CTpaHax HoBble
onpegeneHns Nony4unu mexayHapoa-

Axoanb M. JaHcmop.
HacTtonbHas KHUra uHXxeHepa.
Wamepenunsa napametpos CBY-ycTpoucTts
C UCNONIb30BaHUEM NepeAoBbIX METOAUK
BEKTOPHOro aHanusa uenen. —

M.: TexHocdepa, 2018. — 736 c. wn.

HOE NpU3HdaHKne. F'EI3VMEETCH, 37a KHra
HE efiIMHCTBEHHLIA MCTOYHKK IHAHWA MO
namepeHuam Ha CBY, koTopbie NpoBO-
OATCA BO BCEM Mupe He OOWH OBCATOK
net. Ho kak 4acro B Halwe BpemMs OKalbl-
BAeTCH, 4TO He BCerga TpaguunoHHbIe
noaxoas camele nyywne. [la v uHxeHe-
paM MNopon CNOXHO W3MEHWTb CBOWU
NPMBbLIYHLIE NOAXOALI, TOFOA Kak W3ime-
putenbHoe CBY-obBopyposaHue 32a
nocnegHWe rogbl M3MeHWNoCe pagn-
KanbHO, U MEXAY YCTOABLWMWMMWCH METO-
OMKaMK M3MEPEeHWIl U HOBBIMW NOKONEe-
HUAMW PAOWO3NEKTPOHHOW TEeXHWKK
yBENM4MBaETCH paspsuis”.

CeronoHs B UEHTPE BHMMaHWS —
M3IMEPEHHUA dKTUBHbLIX W MACCUBHbIX
YCTPOWUCTB © WMCNONL30BAHWEM HOBEW-
Wwux mMeToonk BexKTOpHOro adannaa
uenen (BAL), B ToM yncne koHduUrypa-
LMW COBPEMEHHbIX BEKTOPHLIX aHanwaa-
TOPOB Uenen, MeToankn Mx Kannbpoeku,
noaxoasl K aHanmiy NoOAYYeHHbIX pelyib-
TATOB M3MEPEHWA, HEeONPeaeneHHOCTeR
M COCTABNAIOWMX CUCTEMATUHECKOn
norpewHocT. K npuMepy, MOLLHOCTb,
NoCTynaiollan B CMCTEMY, U MOLLUHOCTE,
nony4aemas Ha BhiXOOe CHUCTEMb,
ABNAKDTCA OOHUMK 13 BAXKHEALIMX napa-
meTpos ana CBY-uamepenuin. B kHure
BrepBbie OHYﬁHMKOBaHbI OCHOBbI KOp-
pekunMn noaobHbIX W3MEpPEHWWA, YTO

Brief Introduction to
Handbook of
Microwave Component Measurement

paxee NonpocTy OTCYTCTBOBAnNo B apce-
Hane WMHXEHepoB. 3Ha4MTenbHas 4acTb
KHWMA NOCBSALLEHE ONWCAHWI0 HarmaaHbIX
NpakTUYecKkux npuMepoB W3aMepeHui
napamerpos Takux YCTponcTe, kak kabe-
oM 1 coeauHUTENnW, NWUHWK nepejasqun,
puneTpel, HANPaBnNeHHLie OTBETBUTENN,
yCUnuTenM n cmecutenn, GanaHcHue
YCTPOWCTBA W NP. B 4acTHOCTK, METOAM-
KW M3MEPEHWI NAPAMETPOB CMECUTENENA
MOryT BbiTk NOBOALHO CAOXHBIMW, OCO-
6eHHO 3TO kacaeTcA ¢as3o4acTOTHOW
XapakTepuCcTVKN W 3a0epXKM CWrHana.
MNpuBeagH HOBbIA MeToA KannbpoBKK No
dasze onopHoro konebaHus, Bnepssie
OnNucaHHblin noapobHo. PaccMoTpeHhl
METOAMKW M3IMEPEHWIH 3aBUCHMMOCTEN
XapakTepucTuk cMecuTenei oT yposHei -
MOowHoCTK curHana BY n retepoguda, a
TAKXKE HENWUHENHBLIX XapakTepucTuk n
WYMOBBIX NapamMeTpos.

B obwem, BCA 3ta wuHbopmMauus
BypeTt nonesHa u Ans wHxeHepa-paspa-
6oTunKa, U ONA MHXeHepa-MeTponora,
NOCKONbKY OOHOA W3 UENen kaxaoro
TECTUPOBAHWS annapaTtypsl ABAAETCH
YTOMHEHWE napaMeTpoB YCTPOWCTE,
KOTOpblE 3a4acTyio He COOTBETCTBYOT
YNPOLEHHLIM MOAENAM, MCMONL3YEMBIM
ona ux onucanma. Ha npaktuke — ato
HEMpPEeasuaeHHbIE OTKIWKW Ha TECTOBOE
BO3OENCTBWEe, Ha onpedenelne NpuynH
KOTOpbIX paspaboTynkamu TpaTtUTCH
HanbonblWee KONWYECTBO BPeMeHW Ha
aTane Bsi9BNEHNA HEUCTTPABHOCTEN.

A. rONblWKO

r. Mocksa



XpaHeHue B ThingSpeak
mHdopmayumm o TeMmnepartype

UM BNa>XHOCTH
A. MAXOMOB, r. Bhagumup

MpueeneHo kpaTkoe onucaHue npumeHeHus cepsuca ThingSpeak
(https://thingspeak.com/) gns Hakonnexna n orobpaxeHns cobpan-
HOM umHpopmayun. B xayecTBe €€ MCTOYHHUKE MCNONb30BAaH [NaTHYUK
Temnepatypbl m BnaxHoctu DHT11. Mogxmovenne k UnrepHety no
Wi-Fi peanusosano ¢ nomowysio mogyna ESP-01.

pagnonibUTEeNbLCKON NPaKTukKe He-

penko npuxoautcs cobupartse, coxpa-
HSTL W B NOCNeaAyoLWeM NPoCMaTpMBaThb U
obpabaTbiBaTte pa3HooOpaaHyn MHbOop-
Mauuio, NOCTYNAOLLYIO C pasfnyHbIX aar-
4yukos. OavH N3 BAPWAHTOB PeLUEHNS 3TOW
3afain — ocHalleHwe Kaxaoro aar4mka
WU KX TRYNMNbI CBOMM MWKPOKOHTpONNe-
POM C BBIXOAOM B MIHTERHET. DT yCTpon-
CTBA AOMKHLI OTChINATL COBPaHHYIO

BOCeMb nonei ana uhdopmaumn nioboro
T™MNA, TPW NOAR Ona reorpadpuyeckux
KOOpAWHAET (LWKpoTd, AONroTd, BLICOTA),
none AnA CCbiNKW Ha canT, rae UCnonb3y-
eTCA XPaHALWAscs MHOOPMaLWRA, CCblIky
Ha kaHan B YouTube,

3apervcTpupoeas kaHan 8 ThingSpeak,
TyAa cpaly Xe MOXHO OTnpasnAate
uHdopmauno, obpabarwears €8 1 nony-

4yath K Hel goctyn. Kadansl moryT pato-
Tath ¢ wHdpopmaunein e popmarax JSON,
XML n CSV.

3aperucTpupoBaTeCA B Cepsuce u
npoBepuTh ero paboTty oueHb nerko, fna
aT0ro Ha crpaHvue cepsnca https://
thingspeak.com/ HaxmMuTe Ha 3KPaHHYIO
kHonky Get Started For Free. HTo6el sape-
TMCTPMPOBATLCH W CO3AaTh HOBbLIM KaHan,
[OCTATOMHO YKasaTb ero Mms U onpege-
nUTb WUCNonb3yemble Nonds. Hanpumep,
ON8 ONUCLIBAEMOrO HUxe yoTpoicTea —
nea nonA ana cbopa wHdopmaumn o
BRAXHOCTM W Temnepatype (puc. 1).
CepBuc NPUCBOWT KaHany yHWKanbHbiv
npeHTudukarop Channel 1D.

Mposeputs paboTy co3paHHoro kaHa-
fia MOXHO, 3an1ucas B Hero MHhopmMaumo
GET-3anpocom € NOMOLLEK NOBOro wH-
TepHer-bpaysepa. Ons artoro norpeby-
eTCHA NCNoNbL30BaTh kN4 APl key — AnuH-
Hblil BYKBEHHO-UMDPOBON KOO, KOTODLIWA
MOXHO HaiAiTh Ha eknagke APl Keys kaHa-
na. Obpatiute BHMMaHWE, KMoYM APl key
ANA 3aNUCK 1 4TEHWA PABNNYHBIL.

Otownute B KaHan nNepsyw napy
3HaveHuin, Hanpumep, 173 n 121,

nHdopmaunio Ha Web-cepeep, raoe test apakhom [ngA atoro s anpecHoi cTpoke Gpay-
OHa 3adocuTcs B8 0Dasy paHHbIX. = 3epa Habepure:
Cepsep ponked vmMmetb uHTepdenc, | chanme n:4s0s77 st
NO3BONAIOWMIA NPOCMATPUBATL, 8 | Author: apakhom https://api.thingspeak.com/update
BO3MOXHO, 1 oDpabaTthiBaTbh COXPA- | Acess Private §.json?api_key=C9CSO....... 155Hz&
HEHHYIO HhOpMaUMIo. §fieldl=173&field2=121
Mpu camMocTONTENEHOW peanv3a-
v Takol cuctemol Web-cepsep aon- Private View  PublicView  ChannelSeftings  Sharing  APiKeys Mpwum. pea. 3neck u panece aHak §
xeH nogaepiusate PHP n nmets cep- B Hayane CTPOKA 03Ha4YaeT, 410 ara
sep 633 padHHLIX, YTO QANeKko He Bee- ) CTpOKa — NPOACAXeHue npesns.ay-
roa AocTynHo Ha GecnnatHeix cepen- | Channel Settings wieid, B KoMAslOTED 3T CTPOKM
cax. K Tomy xe HyxHo 0bnagarte onpe- HYXHO BBOOWTL CNUTHO, & 3HaK §
AENEHHBIMK HaBbIkamu web-nporpam- Percentage  S0% VOANATS.
MUPOBAHUS. cplate MoToM OTOWAWTE CReayoLLyK
3anaya cylWecTBeHHo ynpouwa- s Al napy sHauseHun, Hanpumep, 123 u
eTcA, €CNW BOCMnonb30BaTbCh Gec- 321:
nnarHsiM sucom Thin eak (URL:
htét]ps://isaw?&athwgosfk:.c(om/ g e https://api.thingspeak.com/update
help/thingspeak/). 310 nnatgopma Description -t §.json?api_key=c9CSO....... 155HZ&
nns Wuteperta sewei (loT), nosso- §field1=123&field2=321
nawwan cobupare n xpaHnutb WHbOp-
maumio B obnake. OHa obecnevueaer Field 1 Hummdity - Ha kaxawbid 3anpoc cepsep pact
nHTepdgeinc, AaLMil BO3MOXHOCTL passépHyTein (JSON) orveer, rae
aHanM3nposaTs W BU3YANM3UPOBETH Field 2 Tempacsture ™ oOynyT ykaszadsl Channel ID, avade-
uHopmaumio 8 MATLAB. HWUA BCEX NOASA, Nara u spems. Ecnu
OcHoea nnardopmbl ThingSpeak — Ftdd 2 g .jSON B 3anpoce OTCYTCTBYET, OTBET
KaHanel, B KOTOpbIE NONb3OBATENM OyneT NakoHWYHbIM — TOMNBKO YMCNO
nockiNaKwT WMHbOPMaUWIo ANA xpaHe- ks = 3aNUCaHHBIX 3HAYEHWIA.
HYA 1 BU3yanuaaumn. Kaxablil kaHan ‘———— Ecnw Tenepb 3amTui B NWYHBLIA
COAEPXUT, KPOMe umenn u onucarms, Puc. 1| kabuHet cepeuca ThingSpeak, To
Ha sknagke Private View MOXHO
yBugeTs rpacduyeckoe npeacras-
Channel Stats neHue 3arpyxeHHon uhdopmaumm
Createdt 12 days agp (pnc. 2). Mpu HeobBxoaumocTH
Updated: 10days ago KaHan MOXHO OTKPbITh [NA Npo-
Lastentry: 10days 3g CMOTPa@ OrpaHu4eHHOMY  Yucny
Entries:6 nonL30BaTteneil UNM Bcem Xenaw-
Freld 1 Chare Field 2 chare SRR M. [ina aTOro cneayeT npoussec-
TV COOTBETCTBYIOWVE W3MEHEHWNS
! Ha Bknagke Sharing. CoxpaHuTb
= testapakhom s lestaidion cobpartylo nudopmauwo & danne
WAW 3arpysiTe MOANH Kadana w3
175 o _ dana moxHo Ha sknagke Data
5 150 5 Import/Export.
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MUKPONMPOLIECCOPHAA TEXHUKA

Npuém crareir: mail@radio.ru
Bonpocsi: consult@radio.ru

PAAMO N2 7, 2018

B kayecTtse KOHTpONNepa ycrpoictsa
M3MEPEHUA TeMNepatypbl W BAEXHOCTH
WCNONL30BaH roToselil moayns ESP-01
(pmc. 3). Kak ckazaHo B ero onicaHum,
Moayne "npeacrasnser cobol BblCOKO-
AhHEKTUBHBIN, BLICOKOMHTErPUPOBAHHBIN
KOMMIeKkc Ana co3gaHus GecnpoBOaHbIX
cucTem Ha ofHoM KpucTtanne. OH moxer
BbITh NCNONL30BAH KaK NONHOE W CaMoao-
crato4Hoe 6ecnpoBoaHOE CeTEBOE peLle-
HWE MW Kak ces3ky ¢ Wi-Fi kakoro-nnbo
MHOMO CAMOCTOSTENLHOMO PeLueHus”.

Ha nnate mogynsa yCTawosBneHb Muk-
pokoHTponnep ESP8266EX [1], mwukpo-
cxema NamsaTH, mapu.eam“e DE3OH3TOp Ha
26 Mlu, pea ceBeToAWOAa W nevyaTHas
aHTeHHa. B MUKPOKOHTPONNEpe ecTb BCE,
YTO HYXHO AnA opraHuaaunn becnposos-
HOW CBSI3W — OT aHTEeHHOrD KoMmyTaTopa
A0 undpoBeIX uHTEPdEnCcos.

Moayni NOCTABNRIOTCA 3anporpam-
MUPOBAHHBLIMKW 1M MO3BONAIOT paf)OTaTb c
HUMK 4YEPE3 NOCNENOBATENLHLIN MHTED-
¢eic c nomowbslo AT-komadg. B onucs-
BaEMOM YCTPOMCTBE 3TOT PEeXUM HE
ncrnoneayetcda. B moaynk aarpyxaertcs
nporpamma, cozagadHas 8 cpene Arduino
IDE. Pacckas 06 ocofeHHOCTAX Takoro
cnocoba paboTel C MOAYAEM BLIXOAWUT 38
pameEn CTatTbM, HAWTY OonucaHwe npo-
rpammuposaHus ESP-01 8 Arduino IDE
MOXHO B MHTepHeTe, Hanpumep B [2].

B kauecrtse npumepa npakTU4eckon
peanu3auMu ycTpoWcTsa—nocrasuimka
nHdpopmauuu ana kanana ThingSpeak
paccmoTpum moayns ESP-01 ¢ nogkmo-
YEHHBIM K HEMY AATYMKOM BNEXHOCTH W
remnepatypel DHT11. MNMpuHumnuansHas
cxema 3TOro ycTpOWCTBA MokasaHa Ha
puc. 4.

AUTUEBOro akkymynsatopa. Hanee c no-
MOLLBIO MHTErpansHoro crabunuaaTopa
Hanpsxexna AMS1117-3.3 (DA1) ero no-
HxawT go 3,3 B, Heobxogumbix Ans nn-
Tauus moayna ESP-01 u patumka DHT11.
YuTuTe, NMKoBLIA TOK NoTpebneHna Moay-
na ESP-01 moxer gocturate 300 mA.

Yctpoicteo cobpaHo HAa MakeTHOW
nnate, Ha KOTOPOW yCTaHoBAEHb pPadb-
embl XP1 n XP2 1 octansHeie gerann. Ee
BHELWHWA BUA NoKasad Ha puc. 5. 3pecs
YCTaHOBNEHb!I U AONOAHUTENLHBIE AeTann
(KHOMKW, ChEMHbIE NEePeMbI4KM, PA3keM),
Heobxogumbie ONs NPOrpamMMUpoBaHns
moayna ECP-01, Ho He nokasadHbie Ha
cxeme puc. 4. Cxemy wnx NoOOKNOYEHWRA
MOXHO HaWTK 8 [5]. [InA npucoenuHeHus K
paasémy XP1 6noka nutaHns ¢ pazbeémom
miniUSB s ucnonk3osan rotToByK nnaty-
NepexoaHuK,

| Puc.5
XS1"ESP-01"
DA1 37 cit b
Pt AMS1117-33 N OHAD
+&1 + ":STU‘lv . LY vee
e Tl d :

o ol IE | S - I 4/
37.58B o 100 Mk x == ( GPIO2
= Twu 1 T'IGB J 0w b
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Ha unrepdeincHbin passém mMogyns
ESP-01 (npocTeiwero 8 cemeiicTee ESP)
BbIBEAEHB!I LEMNn NUTaHus, 8 TOM 4ucne
curian ero exknwodedns CH_PD, nuHun
NOCNeAoBATENBHOrO NOPTA MUKPOKOHT-
ponnepa UTXD 1 URXD w nuHuwm sBoAa-
Buisoga ofwero Hasnavenua GPIOO,
GPIO2 n GPIO16. B cTapwmx mogensx
Mmoaynein cemeictea ESP Ha pa3ném
BLIBEEHD 3HauiTensHo Oonslie wuHTep-
hencHbLIX NMHIA,

Ha nnate mogyna ESP-01 ycravosne-
Hbl ABA KOHTRONbLHLIX cBeToanoada. Kpac-
Hblfd, pacnonoxeHHeln Gnuxe K Kpaw
nnarvkl, CUrHanu3upyeT 0 Hanu4Mu Hanps-
KeHus nurtadus. CuHuin  ceeToanog
coeaunHéH c nuHnein UTXD.
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Darauk DHT11, nogkno4aembiid K
pa3bémy XS2, obnagaet He 04eHb BbiCo-
KMMW MapaMmeTpamu, Ho J0BONLHO MHTE-
peceH B NnaHe McnonbL30BaknA 8 Camo-
nensHblx ycrponcteax [3]. OH umeet
npocTon uHuTepdeirc n anroputm pabo-
To. Midopmauwa eoinaétca 40-paspaa-
HOW KOAOBOW NOCNef0BaTensHOCTLI Mo
nuHuK DATA (4], Ans HopmansHon pabo-
Thl 3Ta NWHWA COEAWMHEHZ C NNKCOM
nuTaHus peaucropom R1. OHa Takxe co-
eauHeHa ¢ seiBogom GPIO2 MUKPOKOHT-
ponnepa ESP8266EX mogyns ESP-01,
NOAKNO4YEHHOIO K pazsémy XS1.

MNuraowee Hanpsxkedne 3,7...5 B no-
naT Ha passem XP1 oT 3apagHoro ycr-
poiicTBa 018 COTOBOro TenedoHa unm ot

Mporpamma (cketd) Ans Moayna
ESP-01 paspaborania 8 cpeje
Arduino IDE (URL: https://www.
arduino.cc). Onsa pabote ¢ Moay-
namMu ESP aty cpeny Heobxogumo
NOArOTOBWTL, Kak onucado B [2]:
obecneunTh NOANEPXKY MOAYNER C
MUKPOKOHTPONNEPOM ESP8266
(ESP8266 Community), Beibparte
Generic ESP8266 Module v 3apgars
COM-nopT ANA CBRA3KM KOMMLIOTEPA
C MOAYNeM.

Cepsep ThingSpeak cogepxunt
HECKONBLKO NMPUMEPOB peanni3aunum
"nocTaswnkos nHpopmaumn” Ha
pasnuyHbix nnardopmax (Arduino,
Rasberry PI, ESP8266 u gp.) 3a
ocHoBy ckersa DHT to Thing
Speak.ino B3AT NpuMmep, OEMOH-
CTPUPYOLLMA PEerncTpaune Mouy-
HOCTW curHana Wi-Fi. B paspabo- -
TaHHOM  cker4e DHT to Thing
Speak.ino ucnonb3osaHa Hubnuo-
Teka ansa pabotel ¢ [aTYUKOM
DHT11 (URL: https://github.com/
adafruit/DHT-sensor-library).

Anroputm paboTebl Cket4a cnegylo-
wnin. MNMocne BKNIOHEHWMA NWUTaHWS Npo-
MCXOOAT HacTponka gatiuka DHT11, unHu-
uManu3aumna NocneaoBaTensHoOro kaHana
nepegaqyn wHdopmMauum W ycTaHoBka
coeguHeHws c© ceTteid Wi-Fi. B cketvye
OONXHLI DbITe yKasaHwsl napameTpst vc-
NoNb3yemoin CeTW — KOHCTaHThl Ssid n
password.

B ocHoBHOM uukne cketya loop() npo-
nexoanT nNepuoguyeckoe CHNToiBaHue
noxkasaHuin gatavka DHT 11 — BRaxHocTr
W TemMnepartypbl (Npouedypa gettempera-
ture()). [ins KOHTPONS CYUTAHHENA MHDOP-
Mauus BuIBOAUTCH B MOCNEN0BATENbHBIA



NopT MUKPOKOHTpONNEpa. 3aTem Ha cep-
sep api.thingspeak.com nocbinaercs
3anpoc, coaemkalnn nHhopMaumio ang
sanucu B nonn field 1 v field2 kanana cep-
suca ThingSpeak, umenwwin noeHtugn-
KaTop, 3HaYeHue KOTOPOro YKa3aHo KOH-
ctadTor channellD (e gonxHo ObiTh
NPUCBOEHD 3HaueHwe uaeHTudukaTopa
KaHana, CO34aHHoro Ans peluaemon
3apgauv). Ana 3anucu B kaHan 8 3anpoce
B6yneT nCNonb30BaH yHukansHbliil APl key,
XPAHALWWACA B CTPOKOBON NEpemMeHHon
writeAPIKey. 3atem GyaoeTt BbigepxaHa
naysa a0 CReaylouero onpoca aaryvka,
ONVTENEHOCTL KOTOPOW 3a0aHa KOHCTaH-
Ton postinglnterval.

Noprgok paboTsl ¢ YyCTPONCTEOM Che-
aywouwmvn, MNpexae BCEro, 3aperncipu-
pyitecs B8 cepeuce ThingSpeak u cos-
[anTe HOBbIA Kadan c OByMs NONAMu Ay
HakonneHus uHdopmaumru. 3anoMmHuTe
WKW 3anuwnTe Ha Bymare nonyvYeHHsole
Channel ID n AP| key ans 3annucn gaHHbix.
OHu noTpebywTcs ANS KOPPEeKTUPOBKW
cker4a.

3arpyaure 8 Arduino IDE npunoxeH-
HbliA K CTaTbe Cker4y. 3JameHuTe ykasaH-
Hble B HEM 3HAYEHMA KOHCTaMT channellD
n writeAPIKey ceoummn. Ykaxute ssid u
password ceoein cetn Wi-Fi. Camo-co-
Boi, MHTepHeT gonxeH BuiTe AOCTYNEH.

CromnnnupyiaTe ckery 1 3arpyaute
peaynetar B moayne ESP-01. lNocne
3TOr0 YCTAaHOBMTE MOAY/b B YCTPOWCTRO
1 nogante nutaxue. CneamTe 3a CUHUM
ceetoauonom moayns. OH  OonXeH
MWUraTe G 380aHHOW B CKETHYE Nepuoany-
HOCTBH). 3TO O3Havaer, 4Yro umHdopma-
UMA BLIBOOWTCH 8 NOCNEAOBATENbHbLIA
nopT.

OTkpoite B Opay3epe CO3[AaHHbLIA B
ThingSpeak kanan v Habniopante nepe-
[aHHYID YCTPOWCTBOM WHGOpMAaUUVio o
TeMnepatype u BnaxHoctu (puc. 6).

Cepeuc ThingSpeak npegocrasnser
ynobHele cpepctea ans cbopa, Hakon-
NeHus M BU3yanuaaunn wHpopMaumm
paxe s DecnnaTHOW BEpPCUKU. 3TO NO3BO-
naeT AOBOMNLHO NPOCTO CTPOUTE PA3NuUy-
Hble loT-yocTrporctea, Jaxe onwcaHHbiin
npocTon Npubop MOXeT HAaNTKU NpakTu-
4HECKOEe NpyUmMeHeHue B "YyMHOM aome”.

NUTEPATYPA,

1. ESPB26BEX Datasheet. — URL: https://
www.espressif.com/sites/default/files/doc
umentation/0a-espB266ex_datasheet_en.
pdf (23.05.2018).

2. ESP8266. PaGora 8 Arduino IDE. Hacte 2
(neto 2016). — URL: http://ucheba33.ru/?p=
491 (23.05.2018).

3. Maxomoe A. KOMHATHAR METEOCTaHLUR
Ha Arduino Pro mini. — Pagwo, 2015, Ne 12,
c. 43, 44,

4 Temperature and humidity module DHT 11
Product Manual. — URL: https://static.
chipdip.ru/lib/185/D0C001185323.pdf
{23.05.2018).

5. MakeTwpoBaHwe W NporpamMUpoBaHueE
nnatel ESP-01 ¢ nomousio Arduinag IDE. — URL:
http://radioprog.ru/post/213 (24.05.2018).

Ot pegnaxywu. [Tporpamma MiKpOXOHT=
ponnepa umeerci no agpecy fp://fp.
radio.ru/pub/2018/07 /DHT2ThingSpeak.
Zip na Hawem FTP-cepeepe

UccneposaHme mogenu YM3Y4

(umpknoTpoH Ha OY u TpaHaucrTopax)
A. NMETPOB, r. Morunés, benopyccus

B crarbe aBTOp NpepcTaBAseT pe3ynbTaTthl MU3MepeHuii psna
XapakTepuUCTHUK W NapamMeTpoB KOMMNLIOTEPHOW MoAenu TpaHauc-
TOpHOro YM34 A. Ceipnyo, HeOQHOKPAaTHOIro npu3épa KoOHKYypcos
pegakuumn "Pagno”, ony6nukoBaBlIero pasnnyHsle BEPCUM TpaH-
3UCTOPHOro UMPKIIOTPOHA, B TOM YAC/IE U C NpDUMEHEHWeM onepa-
LUMOHHBIX ycunurenei ("Pagno”, 1984, Ne 8, c. 35—37).

KomnbioTepHoe MogenupoBaHME C [MOMOLWbLIO NPOrpamMmmbi
MicroCap9 no3sonseT NPOBECTH B JOMALWHKX YCIIOBUAX U3Mepe-
HUA napameTpos ycunutenei 34, gns koropeix B8 70—80-e rogsi
BO MHOrux npogeccuoHansHbix MCCNenoBarensckux naboparo-
pusax He BbiN0O Takoro namepurenbHoro obopynosaHus.

B cnegyrouwnx HoMepax XypHana Mel NO3HAKOMMM YynuTarenen
c nogo6GHO¥ cepruer N3IMEepeHn Ha MoO4enn COBPEMEHHOW Bep-
cun YM3Y ympknotrpoHa, CrnpoeKTUpPOBaHHOro aBTOpPOM 3TO#H

CTarb#H.

1951 r. 6uin 3anNaTeHTOBaH ABYXTaKT-

HeIl  NamnoBslid  ycunutens [1],
nosgHee MonyYuBLUIMA Ha3BaHue UMpK-
notpox (Circlotron) w wHoraa Ha3oiBae-
MblA "LMKNOTPOHOM” . Harpyska nogkno-
4aeTcs Mexay Katoaamu BbIXOOHbLIX
namn. MNoagHee ObINW 3anareHToBaHb
nonobHsle pelweHns C  BKYEHUEM
HArpy3Kn He TONbKo Mexay kartogamm,
HO W MExXOy aHOOaMW BbIXOAHLIX Namn
[2]. UMpknoTpoHe!l Ha namnax no pRay
NPWHKH HE HEWNW LWWPOKOro fipUMeHe-
HWUS, TaKXe Kak U YCUNUTenn MouwHocTr
Ge3 BoixogHoro tpaHcdhopmatopa. C
HEKOTOPbLIMU PelleHWAMW MOXHO O3Ha-
komuTecn B8 ctatee [3]. MozaHee OGwin
3anarteHToBaH UMPKNOTPOH C NpUMEHe-
Huem OV u BUNonApHLIX TpaHawcTopos
[4]. B otnnune 01 3T0r0 narexHTa, ycunm-
Tenb MOLWHOCTY [5] BLINOAHEH C HECUM-
METPUYHBIM BXOOO0M, Kak nokasaHo Ha
cxeme puc. 1.

Yocunutene MOWHOCTH COCTOUT M3
aeyx napadgasHo pabotaowmx gpanee-

R1
100k I

pos Ha OY: nevHsepTupyowero Ha DA u
MHeepTupylowero Ha DAZ2. 0Oba ppanee-
pa ynpaensioT BhIXOAHLIM KACKAAOM Ha
cocTasHbix TpaH3aucTopax (fapnuarro-
Ha) 0OWHAKOBOI CTPYKTYpbl. Harpyaka
BKMIO4EHA MEXOY 3MUTTEPAMM MOLLHBIX
TPaH3MCTOROB. BeIxOOHOW kackag nony-
4aerT nuTadue OT ABYX M30NMPOBAHHbIX
WCTOYHWKOB HANPAXEHWs, Kaxasld w3
KOTOpbLIX NOAKNIOYEH MAKKCOBOWA NONAP-
HOCTBIO K KONNEKTOpy OAHOro M3 TpaH-
3ucTopos BK, @ MWHYCOBBIM — K NpOTKA-
BOMONOXHOMY BhIBOAY Harpyskn. Tox
nokos, aBubupaemein B npegenax
100...200 mA, BLICTABNSIOT NOACTPOEM-
HbIM peancTopom R4.

MNpoananuavpyem napameTpsl 3T0r0
YCUAWTENH Ha MOOENW C MOMOLLLKD Mpo-
rpammel MicroCap9. B mogenn YM34 uc-
NONb30BaHLl NONYMPOBOAHNKOBBLIE MW=
60pbl — BAUSKWE aHANOrM OTEYECTBEHHBIX
uapenuin.

Ouarpammel Boge ana atoro yeunure-
ng MMeT Bua, NPeacTasNeHHbIA Ha

i

Q2 TIP142_FC
KT8276

C1

2.2u

Ml11032 [ 3oV

= R14
D1 0.3
Qut-1

T

15V R4 220 (65%)

R8 100k
’ —r

a1 == 2
V2 | 25K170_v LI 1k &Bn
] A
{r

] R13
4.7

Puc. 1

R15
0.3
Q3 TIP142_FC va

KT8276 3av
M111032
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¢asze (79 rpag. Ha 4acToTe EANHUYHOro
ycunenus), Tak 1 no amrntyae (21 ab

npu noeopoTe hassi Ha 180 rpaa.).
MpoBepuM ycunutens Ha COOTBETCT-
BUE 3aRBREHHLIM Napamerpam no Koad-

Yeunutens UMEET XOPOLUKME 3anachkl kak no

paeHa 180 He (HWXHWA rpaduk Ha puc. 2).

Mernesoe ycuneHne NOKasaHo Ha rpa-
¢uke puc. 3, 13 KOTOPOro BUAHO, HTO Ha
vyactote 20 «ly owo pasHo 33 gb, a Ha
vyacTtoTax Huxe 100 My — Gonee 80 nb.

lpynnoeas 3apepxkka Ha yactore 20 kly

pue. 2. Mpadukn AYX 1 DYX ¢ pasomMkHy-
TOW (KOPUYH.) N 3aMKHYTOM (KpacH.) neT-
néin OOC. Yactota nepeoro nonca —
60 Iy, 4acTora eAVHWYHOMO YCUNEHWS —
11 MIu. MakcumansHoe ycwnedue ¢ pa-
3omkHyToM netnén O0C gocturaet 110 ob.
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Puc. 5
DUUMEHTY TAaPMOHUYECKUX WCKaKEHWIA

B
Ha pue. 4 nokasaHsl pesyneTartsl pac-
4yeTa B Buae rpacdukos. Ha Bxog ycunure-
NA NOJATCH CUIHANMLI, Ha4uHas ¢ 400 kly
v sakaqymsas 10 Mu. Ons seiX0aHOrO Ha-
npaxedus 20 B, BuaeH CNekTp npoayk-
TOB NCKaXEHWA 00 2 MIy. B xopolumnx ycn-

High Y{tha{harmi{vRL ]} freq), 1) vs IREQ

f{Hz)

NWTENAX POCT BLICWKX FAPMOHUK Ha-
YUHAETCH BbilLe YaCcTOTsl NePBoro nonwca
AYX (Bea oxeata OOC) u HOCUT MeHee
MACTHBIA xapakTep. 3aBMCUMOCTb napa-
meTpa K. 0T 4acToThl nokasaHa Ha pue. 5.

B yCTaHOBUBLIEMCS DEXWME YDOBEHb
K, BO BCEW nonoce 3BYKOBLIX 4aCTOT He
npeasiluaeT saneneHHbix agtopom 0,03 %,

10 20K L

Boiwe 4acToThl
10 Iy, umeer mec-
TO pPe3kuit pocT uc-
kaxeHnmin. B obBna-
ctmuactor 100 My...
3 kU nposenAeTcsa
YBENUYEHNE WCKa-
KEHWI, CBA3AHHOE C
HEeAOCTATOMHON EM-
KOCTbH) BXOOHOrO
KOHOeHcaropa, xo-
TS NpM pacyeTe mc-
KaxeHnin Ha 20-m
nepyuoae aToT NoasL-
&M MHOro MeHbile
(LuTpUxoBan NMHNA).
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Mcnonb3oBaHue NOPTOB
BBoaa-sbiBoga GPIO
MuKkpokomnbioTtepa Raspberry Pi

A. LLINTOB, r. Amctepgam, Hugepnangsi

B xyprane "Paguno” 6sina ony6nukoBaHa cTaTtbhs 06 oQHONAATHBIX
mukpokomneioTepax Raspberry Pi (Kyrenoe W. MukpokomnsioTep
Raspberry Pi. — Pagwo, 2014, Ne 1, c. 17—22). AsTop npeanarae-
MO BHUMAaHMIO YWTaTrenel craTteM paccka3siBaer 00 ycrposicrse
nopTos BBOAA-BbIBOAA U O TOM, KAK MX NporpammupoBarte 4na pabo-

Thi C BHELUHWUMM YCTPOHCTBaAMM.

/o BpemeHn nocnegrei nybnukauuu e
L KypHane mopeneHelid pan Raspberry
Pi sameTHO obHoBUncA. CerogHs AocTyn-
Hbl TPW BEPCUW YCTpOWCTE: Raspberry Pi,
Raspberry Pi 2 u Raspberry Pi 3, kaxaan
M3 KOTOPbLIX MpeacTasneHa B HeCKONb-
KMX BapuaHTax ¢ HebonblWUMU OTANYUA-
MK,

BHewHnin B mMopenein nepsoro,
BTOPOro ¥ TPETLEro NOKOMeHWA nokasaH
Ha puc. 1—puc. 3.

MoMUMO OCHOBHOMO PRAA, BhINYCKAOT-
cs monenwn Raspbery Pi Zero u Raspberry
Pi Zero W, a Takxe Tpu Bapwadta nnartbl
Compute Module, — Bce OHW AOCTOMHBI
OTAENBHON CTaThU.

OcHoBeHele napameTtpsl Raspberry Pi
PaznuyHblX BEpCHﬁ nepe4yucneHel B8
vabn. 1 [1, 2]. Kak suaHo m3 Tabnuupl,
HOBbIE MOgenn CylecTseHHo npeBsocxo-
AAT Nepsble ¥ no mowHocTw ARM-npo-
ueccopa, v no 4ucny USB-noptos, 1 no
B803MOXHOCTAEM DecnposoaHoro noa-
KAKYEHWA K CeTH. LlEHa Mpw aTOM NMNpakT-
HYEeCcKM HEe W3MeHWnacb, NO3ITOMY KUMeeT
CMbICH I'I{JHU@DETBTb nocnegHow aocTyn-
HYIO MOAEnb.

MNpPOU30LLN OTAUYKUA U B HUCNE NOPTOB
sBona-sbigoaa obuiero HasHaveHus GPIO
(General Purpose Input-Output). B nepsbix
MOOEnAx OCHOBHON paském GPIO umen 26
BHIBOAOB, @ HauywHast ¢ Raspberry Pi2,
MUKPOKOMMbIOTEPbI OCHAWeHb! 40-KoH-
TaKTHbIM passémonm, Paspabomivkun nocta-
PANUChL CABNATL 3T Pa3bEMbI MakCUMars-
HO COBMECTUMBIMU: 8 WMMEHHO, 26 KOH-
TakToB mogenen Raspberry Pi A u B cos-
nagatT No HasHayeHuo ¢ YacTbio 40-8bi-
BOAHOrO pasbéma; CoBMNaaanilive 4actuy
sblAeneHsl Ha puc. 4. 310 He coBCeM Tak
nna monenen A u B nepeoi pesnanu — vy
HUx Ha MecTe GPIO 2 u GPIO 3 haxopsaTtca

|| ‘R fmreiein

Ta6nuuya 1
o o
Tun a ] " Yucno
= Q -
- E "cuctembl | £ § = Ob6bém | © g S o 2| Hanuuue | Hanuune florpeGromnlig Tun |BbIBOQOB
5848 Aara Ha e s Hucno o3y, | & ] HE 55 uTHn W ™Nn TOK OT UCTOM- | o pThi Ha
E 3
S'g & | Resons kpuctanne” | 9 g_ hase ME |T 2 = E e 5| Wi-Fi | Bluetooth ""?g"ﬁ"" namATH | pasnéme
o°g (SoC) 8 a ' GPIO
A “’;‘{‘}‘:33""' BCM2835 | 700 1 256 1 HeT HeT Her 300 SD 26
A+ ”gn"?ih BCM2835 | 700 1 512 1 HeT Her HeT 200 MicroSD| 26
B "2"03:’; BCM2835 | 700 1 512 2 ects Her HeT 700 ) 26
B+ ;‘g:': BCM2835 | 700 1 512 4 ects | wer Her 200—350  |MicroSD| 40
BCM2835,
28 |P9PaT| BoM2sy7 | 900 | 4 | 1024 | 4 | ecr | ver HeT 200—850  |MicroSD| 40
(sepcuna 1.2)
theepane "
3B | Pois | BCM2837 | 1200 4 1024 4 ects | 80211n | 2.0/4.1 300—1300  |MicroSD| 40
802.11ac,
3B+| MPT lgomosazeo| 1400 | 4 | 1024 | 4 | ecs |24rrun|2Y414 2| 4501200 |MicroSD| 40
2018 5rry | LSBLE




GPIO O n GPIO 1 — HO, CkOpee BCero,
YUTATENb HE CTONKHETCA C 3aTUMK MoOens-
mu Raspberry Pi.

B ocHOBe pasHbix Mopenen nexar
“cucTemel Ha kpucTanne” (SoC) BCM2835,
BCM2836 n BCM2837. Camu no cebe oHu
nmeloT 54 nopTa BBOAA-BLIBOAA, OIHAKO B
Raspberry Pi ncnone3ayeTcsa TONbKO 4acTb
13 Hux, npuiémM Ha 40-KOHTaKTHOM pasb-

£Me HECKONbKO BbIBOAOB NMOOKMOYEHBl K
obuiemy Nposoay NMBO K NUHUAM NUTAHWUA
+3,3 n +5 B, a va pono GPIO npuxoanTca
nuile 28 kontakTos. lNporpaMmusiv o ny-
TéM Kaxgomy soisoay GPIO moxer BuiTe
Ha3HA4YeHO OT OBYX [0 WecTu anstepHa-
TMBHBIX yHKUMIA (Hanpumep, pabota B
nocnenoearensHoMm nHrepdeice).

HasHayenuwe Buisonos GPIO 40-koH-
TAKTHOrO pasbéma nokaszaHo e Tabn. 2.
MNpu pabore ¢ ycTpoWcTeOoM cneayet
umeTw 8 Buay, 4to Homepa GPIO, so-nep-
BLIX, HE COBMagaloT c Homepamu puaunye-
CKMX BbIBOOOB, W, BO-BTOPLIX, B 40-KOH-
TAKTHOM BapuadTe BeieeaeHs sce GPIO ¢
0-ro no 27-i. B HEKOTOPLIX WCTOYHMKAX
smecTo GPIO vcrnonb3yioT cokpalwedHue

Tabnuua2  gcMm (Broadcom Pin Number, no Haasa-
1 Puc. 4 OcHoBHan | Homep | OcHOBHaR HWIK) NPOW3BOAUTENR Npoueccopa).
KLMA KOHTaKTa WA
¢f;3l-|B 1 2 *{“5‘3 BHyTpeHHee yCTPOWCTBO
gg:g‘;' g g ;;?qg PaccMoTpum ynpowénnyo Bnok-cxe-
My [3] BHYTPEHHErD YCTPOWNCTBA BLIBOAOB
GPIO 4 7 | 8 GPIO 14 GPIO (puc. 5). CocTosHue, HanpasneHue
GND g [ 10 GPIO 15 paboTbl W Ha3Ha4YeHne BbIBOAOB KOHTPO-
GPIO 17 11 | 12 GPIO 18 AUPYIOTCH HECKONLKUMK 32-pas3psiaHbivMu
GPIO 27 13 | 14 GND BHYTPEHHUMW pPErNCTpamu, HassaHus
GPIO 22 15 15 GPIO 23 KOTOPbIX Ha4uHawTcs ¢ Oyks GP. B zasu-
CUMOCTHM OT HA3HAYEHUS, YNpasnslme
+338 17 | 18 GPIO 24 perucTpel paboTaloT B pex?mﬁax HTe:LIlAﬂ.
GPIO10 | 19 | 20 GND 3ar1cy UK YTEHWS U 3anucH.
GPIO 9 21 | 22 | GPIO25 B 3701 cTaThe Mbl paccMoTpuM padoTty
GPIO 11 23 | 24 GPIO 8 GPIO TONLKO B PEXMME OCHOBHOR (YHK-
GND 25 | 26 GPIO7 UMM (ABOMUHBIX BXOAO0E U Bbix0Aos). Ynpas-
GPIO 0 27 | 28 GPIO 1 AAOWME yans Kaxq:tcéro KOHTakTa cogep-
XaT ABe 4actm — obcnyxusarolme, co-
gg:g g g? gg Gg:gﬂ 5 OTBETCTBEHHO, PEXUMbI BLIBOAA U BBOAA.
Mocne BKNIOYEHWA NWUTAHWS BbIBOAbI
GPIO13 | 33 | 34 GND GPIO yCcTaHaBNWUBAIOTCA B PEXWM YTEHUS.
GPIO 19 35 | 36 GPIO 16 MNepesof B ApyrMe pexumMsl NPOMCXOANT
GPIO 26 37 38 GPIO 20 NpW 3anucy CODTBETCTBYIOUIMX 3HAYEHUI
GND 39 | 40 GPIO 21 8 pernctpbl GPFSELO—GPFSELS (GPIO
Function Select registers).
BCM2835/BCM2836/BCM2837 AnbTepPHATUBHbIE
hyHELIN
Peructp E—
YCTaHOBKM
paspagos
GPPUD | +338B GPSET > Peructp >— _
COCTOSHUA =, AAD—
Peructp > BbiX0Aa
R ‘ obHyneHus -
paspraoB
GPCLR Peructp
_4‘ g 3 ssibopa
1 DyHKLMW
GPION GPFSEL
O
PervcTp B Peructp
KOHTpONA [~ *‘ & BXOAHOFO
Pullupw [ ! YPOBHA
Pull down _] GPLEV
GPPUDCLK R2 H ey
55 NeTekTopbl
1 1 YpOBHA Ha BXOAE = —
GPHEN, GPLEN [~ 7 Pernctp
coBbiTWIA
CHHXpOHHBIE GPEDS
AETEKTOPBI
nepenaaa
GPREN, GFFEN
ACHHXPOHHBLIE
BETEKTOPb
T nepenaaa
'AREN, G
Puc. 5 GPAREN, GPAFEN
L
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Peructpel GPSETO, GPSET1 (GPIO Pin
Output Set), GRCLRO u GPCLR1 (GPIO Pin
Output Clear) oTBesar0T 3a ycTaHoeky W
oOHyneHWe paspsiaos Ha BbiBOAAX, pabo-
Tawwmx Ha Bwxog. [lockonbky B
Rapsberry Pi ucnonb3yeTcs TONbKO 4acTh
n3 poctynHeix 54 seieogoe GPIO, Ml
orpaHMHMMca paboTol € pervcrTpamm
GPSETO v GPCLRO. Paspagel atux pe-
rUCTPOB COOTBETCTBYIOT NepsBoMy OaHky
GPIO ¢ Homepamu ot O-ro go 31-ro, n3
KOTOpbIX ACCTYMHbI TONMLKO nepBuie 28.
Bropas napa pervctpoe — GPSET1 w
GPCLR1 — oteercTeeHHa 3a sTopon HaHk
GPIO ¢ 32-ro no 54-i (crapwwve gecsite
pas’pROoB ATUX PErucTposB HE WUCNONb-
3yloTeA).

Yarnbl, OTBETCTBEHHbIE 33 PeXUM BBOAA,
HECKONLKO cnoxHee. Bo-nepekix, Ha BXOL
MOXHO MOAKMNIOYNTL O4WMH M3 ABYX NOATA-
rMBAKWLMX PE3VWCTOPOB — 3a 3TO oTBe-
yaoT pernctpel GPPUD (GPIO Pull up/Pull
down), GRPUDCLKO n GPPUDCLK1 (GPIO
Pull up/Pull down Clock). Obpatute BHu-
Manue, 4To mexay seieogamu GPIO 2 u
GPIO 3 v nuHuen nutaHua +3,3 B nocro-
AHHO NOAKNIOYEHbL! NOATAMBAKLIME DE3un-
CTOpL! conpotuanesnem 1,8 kOM. 3Have-
Hue B pervcTpe GPPUD paspewaet manm-
NYAALMIO C OAHUM U3 NBYX PE3UCTOPOB,
COoBAUHEHHBIM NUBO C NUHUEN NUTaHUA,
nmbo ¢ obwwm nposogom. EauHnuHbe
paspaabl B permctpax GPPUDCLKN soibu-
palT CcooTBETCTBYIOWME BhiBoasl GPIO.
3pecs MHOEKC N B HA3BAHWMM PErucTpa, Kak
1 B OCTaNbHbLIX Cy4asx aanee, npuHUMaeT
anaveHunn 0 unm 1 — pna paGotbl C
Raspberry Pi goctaToyHO 0QHOro pernct-
pa GPPUDCLKO.

MNony4ath MHGOPMaLWKD O COCTOAHWK
GPIO, paborawulero 8 pexume BBOAA,
MOXHO HEeCKONbKumU cnocobamu. Cambiin
npocToi — npountate peructp GPLEVN
(GPIO Pin Level). Paspsagpl, koTOpbie
cooTeeTcTeyioT GPIO, Haxoaawwumcs B
pexume Bsoga, OyayT copepxars Teky-
Lee 3Ha4yeHue Ha BXoae: Mnaalmi pas-
psg cooteetcreyer GPIO 0, eTopoit pas-
pag— GPIO 1wt A

Ewg Heckoneko perucTpos oTsevanT
33 MEHEe TPWBMANbHLIE BAPWAHTHI CHUThI-
BAHWA OaHHblX. Peructpel CoObITKIA
GPEDSHN (GPIO Event Detect Status) nony-
43I0T @AVHWYHLIE 3HAYEHWA, KOTa Ha BXO-
nax GPIO npoucxoguT oaHo ua cobbiTui,
paspewéHHoe pas3paaamu B nepesmncnen-
HbIX HWXe perucTpax. WMHTepecHo, 4to
cobeiTve DyaeT OCTABaTLCS aKTUBHBIM A0
TexX nop, NOKa Bkl CAMOCTOSITENbHO He
cOpoCcUTE ero, 3anucas eauHULY B HyX-
Hblil pa3pag GPEDSH.

Mpwv yCTaHOBNEHHBIX 3HAYEHUAX paspA-
noe B permcrtpax GPHENn (GPIO High
Detect Enable) n GPLENn (GPIO Low
Detect Enable) cobeitve npovcxoant npu
HanMW4YUKU BLICOKOTO WKW HM3KOTO YPOBHSE
Ha BXoae.

Pernctpsl GPRENN (GPIO Rising Edge
Detect Enable) v GPFENN (GPIO Falling
Edge Detect Enable) nepeknio4anT cooT-
BETCTBYIOWME paspaibl, KOrna Ha Bxone
NPOUCXOANT NEPEenag ¢ HyNeeoro ypoeHa
Ha eauHKYHBIN WK HaobopoT. 3Tk cobbl-
TWR HA3bLIBAIOT CUHXPDOHHBIMKW, NOCKONBKY
OHW NPOMCXOAAT TONMBKO B TOM Chyyae,
eCnn B TEHEHWE TPEX TaKTOB CHUCTEMHBIX
4aCcoB 3aperucTpuposaHsl coctoaHua 011
(nepenag c 0 Ha 1) unu 100 (nepenap ¢ 1
Ha 0).

AHanoruyHas napa perucTpos
GPARENNn w GPAFENn (A o3nausaer
Asynchronous — aCWHXpPOHHbIE) CO3naéT
cobbiTMe cpasy xe 6e3 DonoNHWTENbHBLIX
NPOBEPOK, 4TO MO3BONAET OTCNEXWBATH
Honee KOPOTKUE MMNYNLChI HAa BXOAE.

B tom cnyyae, korpa ans AaHHoro
sxona GPIO ycTaHoBneHw pa3psae bonee
4em B OOHOM YNOMAHYTOM BbilLE PErnucT-
pe, cobuitve B peructpe GPEDSn pern-
CTPUPYETCA Npu HacTynnedut nobon ma
paspeléHHelx  cutyaunin. Hanpumep,
ecnu sanucarts 3Hasequn 0x01 8 peruct-
pol GPRENO w GPFENO, 10 cobbitve ann
exoaa GPIO 0 6yner perncTpuposaThcs U
no ¢ppoHTY, ¥ No cnagy YPoBHA Ha HEM.

C-6ubnuorteka libbcm2835

Hanee mbl Byaem aemMoHcTpyMpoBaTh
paboty ycrpoicTsa, ucnonsaya Bubnno-
Teky libbem2835 [4]. Ona HanucaHa Ha
aA3bike C 1 MoxXeT ObITh HENOCPEACTBEHHO
vcrnons3oBada B npoektax Ha C n C++.
Paaymeercs, moxHo pabotare ¢ bubnuo-
Tekamu Ha f3bikax Bonee BLICOKOro ypos-
HH, 0AHEKO0 BbIDOP HW3KOYDOBHEBOIO NOA-
X003 A3EeT BOAMOXHOCThE NPOASMOHCTRU-
pPOBATL MaKCUMaNsHO 3MdEKTUBHBIA CNO-
cob pabotk ¢ GPIO 1 nokazars ero noruky
Ha YPOBHE BHYTPEHHWX PErucTpos.

Ycranoska 6uGnuorteku libbcm2835 He
Bbl3blBAET CAOXHOCTEW (3Qech W ganee
3Hak ~, BbIAENEHHbIA KPACHBIM LBETOM, B
KOHUE cTpoku 0603HavaeT nepeHoc. 310
cnenaHo WCKNYMTensHO ANA yaobcrsa
BEpcTkuM cTaTe. Cneaylouyo CTpoky cne-
ayer HabpaTte B Npeasayweir crpoke Hea
3Haka - )

wget http://www.airspayce.com/«
mikem/bcm2835/bcm2835-1.55.tar.gz
tar xzf bcm2835-1.55.tar.gz

cd bcm2835-1,55/

./configure

make

sudo make install

Hanee npuveeaeHsl NUWL KNlOYeBbie
dparMenTbl NPOrpamm, NONHbIE WUCXOA-
HbIE KOAbl QOCTYNHEI B PEno3vTopun Ha
GitHub [5].

Jng koMnunupoBaHus u cBopKM nNpo-
rpaMm HeoBXoAMMO MOAKMOYUTE CKOMMNW-
nuposaHHyo BUBIMoTEKY, HaNPUMep, Tak:

$ g++ 2-level.cpp -1 bcm2835

MNMpexae yem Ha4aTs NObLIe MaHUMyA-
UMK, cneayet nNpouHWUMannM3Inposarb
Bubnuoteky n yoéeauTLea, 4TO onepaums
NpOoLLING yenewHo:

if (!bcm2835_init()) {
return 1;

}
Pexwum BbiBOAA

Kaxablid seiBof, GPIO moxet paborars
KaK Ha BXOA, Tak v Ha BeIxoA. PaccmoTtpum
cHavyana paboTy B pexume Bhixoga — 3a
HEro oTeeqalnT BNOKW B BEpXHeW 4actu
BHNOK-CXEMbI.

PerncTpel Buibopa pexwma GPFSELn
AOCTYMNHLI ANS NPAMOIA 3anucu, 0AHaKo B
OaHHOM Cny4ae Npoie BOCnNoNbh308aTh-
CR roToBbIMW dyHKUMAMKU Bubnnotexku
libbcm2B835. B yacTHoCTH, ANA nepesoga
KOHTaKTE2 B8 PEXWM BbIBOAA BLIZOBUTE

dyHkumio becm2835_gpio_fsel:
const int pin = 21;
bcm2835_gpio_fsel(pin, BCM2835..
_GPIO_FSEL_OUTP);

B atom npumepe Homep 21 CooTBETCT-
syeT soigoay GPIO 21, nogknoygHHoOMY K
koHTakty 40 paswéma Raspberry Pi. Bbi-
G0p 3TOr0 KOHTakTa ygobed Tem, 4To oH
pacnonoxkeH pAAoOM C KOHTAKTOM, coegn-
HEHHBIM C O6LUWMM NPOBOAOM — W yOaETcs
NOAKAKYUTE CBETOAWOL (NOCNEeaoBaTENb-
HO C TOKOOrPaHU4MBAKLLUM PE3UCTOPOM)
HEeBOoNbLVYM PA3bEMOM C ABYMS KOHTaKTa-
M (pwc. B) Ha kpaw peitkn GPIO.
PasymeeTcs, BMEGTO KOHCTaHTwl 21
MOxeT BTk NDOE YMCNO0, KOTOPOE COoT-
BeTCTaYeT 0AHOMY M3 focTynHeix GPIO.

A1l Raspberry Pi

HL1 /’/‘
i
1300 @} ]

GND F{=b—

=

Tenepe NOCMOTPUM, Kak OCYyLIEeCTB-
NATb BBIBOA AaHHbix 4epea noptel GPIO.
Camblil NPOCTOM W MONYNAPHLBIA CNOco6 —
YCTaHOBUTL OAWH M3 BLIXOAOB B Tpedye-
Moe cocTosiHue, 3ToT crocob Owin pac-
CMOTPEeH W 8 cTaTee [B]. Mpuseném aHa-
NOTUYHYIO NpOrpaMmmy Ang MuraHus cee-
TOOWOO0M, HO NCNONL3YH HU3KOYPOBHE-
ByI0 BMOAMOTEKY (NONHLIA KOA — B daine
1-blink.cpp [5]):

while(1) {
bcm2835_gpio_write(pin, 1);
bcm2835_delay(500);
bcm2835_gpio_write(pin, 0);
bcm2835_delay(500);

40
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Puc. 6|

}

BmecTto ABHOW nepepaqn yctaHasnun-
paemMoro 3Ha4eHns 1 nnn 0 MoxHO BOG-
nonbL308aThLCH Napoin GyHkumil bcm2835
gpio_set u becm2835 gpio_clr (cm. npo-
rpammy 4-beg-ogn.cpp). 3T10T cnocob
NPOCT, OAHAKO KOrna Bei OAHOBPEMEHHO
XOTUTE MAMEHWTE COCTOAHME HEeCKONbKWMX
BbIXCA0B, Bbl3blBATH HECKONBKO KOMaHL,
MEHRAIOLLWMX YPOBEHE TONBKO OAHOMO BbIXO-
na, HeaddekTueHo. Kax sl TaKon BoI308 -
ByfeT 3anuceiBaTe HOBOE 3HAYEHWE B
OAMH W TOT Xe yYNpasnawwmin perucTp.
[ns pewenus 3aaa4M MOXHO BOCNONb30-
BATLCA OAHWUM U3 ABYX BADUAHTOB.

MepBbii — BbIZOB yHKUWW becm2835_
gpio_write_multi. OHa npuHumaeT nea
napameTpa — GUTOBYIO Macky, koTopas
BbIOMPaeT BLIXOALI, B KOTOPLIX Bbl yCTa-
HaBnwuBaeTe HOBbIE 3HAYEeHWs, W camo
HoBoe 3vadenne — 1 unu 0, Hanpumep:

int mask = 1 << pin;
bcm2835_gpio_write_multi(mask, 1);

Monuwid kog pabortawollen nporpam-
Mbl, MCAONBIYIOWER 3ToT NoAxoa, Haxo-
aovTtca B daine 6-using-multi.cpp.

Bropoi BapwaHr — NpPOW3BECTH
3anuch HeNOCpPenCcTBEHHO B PEerncrpel
ynpasnenus cocroaHuem GPIO. 3pece
HYKHO MMETbL B BUAY, 4TO ANA YCTAHOBKW



HAa BbIXOAE BLICOKOr0O YPOBHA 3anvCchiBaT
eavHULY B COOTBETCTBYIOWWA paspsag
peructpa GPSETO, a pna yCTaHOBKM HW3-
KOro — equHuUbl 32nNMceIBaOT B PerucTp
GPCLR0O. Obpatinte BHuMaHwe, 470 ANA
YCTEaHOBKWM Ha BbIXO0Oe HW3KOro ypoBHA
cnenyert 3anucaTtb B paspsael, COOTBET-
cTeyloWmMe HyxHbiM GPIO, eauHuusl (@ He

Hynn).
AN\ 3anvcn B pervcipbl YCTaHOBKA 1
cbpoca BOCNONb3yATECH  DYHKUMER

bem?2835_peri_write. Onepauus noTpedy-
€T HECNOXHbIX BbIMUCNEHWA, 4TODLI NoAy-
4uThL U3NYECKWIA aapec perucTpa B
NamsTi:

uint32_t* gpioBASE = bcm2835.
_regbase(BCM2835_REGBASE_GPIO);
bcm2835_peri_write(gpioBASE + ./
BCM2835_GPSET® / 4, 1 << pin);

Monpobusie Nnpumepsl — 8 dannax
5-blink-peri-write.cpp, 6-beg-ogn-peri-
write.cpp v 7-blink-n.cpp.

Pexum BBOA2

Tenepb paccmoTpum padoty GPIO B
pexume 4YTeHus. lNpw 3TOM BO3MOXHO
AKTUBWPOBATH OAWH U3 BHYTPEHHWX NOO-
TArMBAKLWWX PE3UCTOPOB. ITO O4EHb
YAOBHO MpU NOAKNKYEHUW KHONOK Ha
3aMblKaHue — B 3TOM cny4ae He noTpeby-
€TCA AONONHUTENbHLIR BHELUHWA pe3nc-
TOP.

MpocTenwuwin cay4ail — KHOMKa Ww
BLIKNIOYATENDL, NOAKNOYEHHBIN HENOCpea-
CTBEHHO Mexay oaHim 13 GPIO 1 obmm
NPOBOAOM, Kak nokasaHo Ha puc. 7. MNo-
CKONbKY KOHTAKT 3amblKaeTcs Ha obwmi
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nposo, TpebyeTCA NoAKIOYUTE NOATAT-
BAIOLLUWIA PE3VCTOP K UCTOUHUKY NMUTaHWA:

bem2835_gpio_fsel(pin, +
BCM2835_GPIO_FSEL_INPT);
bem2835_gpio_set_pud(pin, +
BCM2835_GPIO_PUD_UP);

Janee untaem cocTosHue Bxoga (non-
Has nporpamma — 8 cane 2-level.cpp):

int lev = bcm2835_gpio_lev(pin);

AHANOTUYHO TOMY, Kak Mbl OAHOBPE-
MEHHO YCTaHaBlnean HeCKONbKO BbiXO-
Aos GPIO, MOXHO B 04HO AeACTBUE NONYy-
4YuTh cocTosHue scex GPIO, nepeeefigH-
HbIX B pEXUM 4TeHWA. BCE, 4TO HYXHO, —
npoyntarts peructp GPLEVO:
uint32_t* gpioBASE = bcm2835-
_regbase(BCM2835_REGBASE_GPIO);
uint32_t regl = bcm2835_peri_read.
(gpioBASE + BCM2835_GPLEVD / 4);

B nepemenHoi regl okaxetcsa 32-paa-
PRAOHOE Y1CNO, KaXObiA paspsn KOToporo
Byner oTpaxaTb Tekyllee CocTosHue
COOTBETCTBYIOWErD Bxona GPIO.

WnniocTpauus Takoro noaxona — B npo-
rpamme 3-read-reg.cpp.

AHanu3s cobbiTui

Hactano spemsa oDpaTUTLCH K PerncT-
py cobeitwit GPEDS, Kak 6uino otmeveHo
Bblllie, 3TOT perucTp cobupaeTt uHpopma-
LMo 0 cobeITuAX, paspeleHHbIX equHnY-
HbiMW paspagamn 8 perwctpax GPHEN,
GPLEN, GPREN, GPFEN, GPAREN u GPA-
FEN. C nporpaMmHOiA TO4KW 3peHns Bce
oHW paboTtaloT noxoxe. Mocne perucrpa-
Lmn 1 06paboTkm cobbiTua ero Heobxoam-
MO DHMCTUTE, 3ANNCAaB eaUHMLLY B HYKHbIA
paspsg GPEDS.

Bo BpemA 3IKCNepuMeHTHpoBaHnA He
cnenyeT 3abblBaTh 0 TOM, YTO paHee ycra-
HOBNEHHBLIE 3HAYEHWA B paspraax perncT-
poB MOryT reHepuposarb HExenarenbHbie
cobbitka. Mo3aToMy Npu OTNAAKE BKIIOHAR-
Te B nporpaMmy noaobHyl nocnenosa-
TEeNbHOCTE, 4TOOEI OBHYNUTL BCE pPerucT-
pbi:

bcm2835_peri_write(gpioBASE + .
BCM2835 GPHEN® / 4, 9);
bem2835_peri_write(gpioBASE +
BCM2835_GPLENG / 4, @);
bcm2835_peri_write(gpioBASE + «
BCM2835_GPREN® / 4, @);
bcm2835_peri_write(gpioBASE + -
BCM2835_GPFENO / 4, 0);
bcm2835_peri_write(gpioBASE + -«
BCM2835_GPAREN@ / 4, 9);
bcm2835_peri_write(gpioBASE +
BCM2835_GPAFENG / 4, 0);

Mosenexnune, onpeaenéHHoe perncT-
pamu GPREN u GPFEN, sanBonee oue-
BUAHO — CobbiTHE (GUKCUPYETCH B MOMEHT
hpoHTa UK CNaga BxoAHOro CUrHana.

BepHémca k cxeme Ha puc. 7 v nogro-
TOBMM perucTpaunio cobeiTni No cnagy
(7. . NpY HaXaTUK KHONKK):

int pin = 21;

7 T
bcm2835_peri_write(gpioBASE + +
BCM2835_GPFEN® / 4, 1 << pin);

Kak Ttoneko kHonka Gyper Haxara, B
21-m paspspe peructpa GPEDS byaer
3anucana eaMHuLa:

int x = bcm2835_peri_read.-
(gpioBASE + BCM2835_GPEDS® / 4);

Pabora ¢ cobeiTusiMn NO3sonseT obHa-
PYXUTb HaxaTWe Ha KHOMKY AaXe 8 TOM
crnyvae, ecnu arta cTpoka kopa Byaer
BLINONHEHE NOCNEe OTNYCKAHWA KHOMKW.
Kak TOMbKO Mbi BHOBb FOTOBEI K OTCNEXM-
BAHWK COCTORHWA KHOMKKW, OBHYNum
cobbiThe:

bcm2835 peri_write(gpioBASE + .
BCM2835_GPEDS@ / 4, 1 << pin);

Ecnu B kOOE caenath 3ameHy 1 ykasath
pervctp GPFENO, nonyuutcs obpaborymk
no cnagy (oH ponxedH cpaborars npwu
oTnyckaHuu kHonkw). Pabotawowme npu-
mepb! HaxoaaTcn B aiinax 8-edgel.cppw
S-timeout.cpp. MNocne 3anycka nporpam-
Mbl BRIACHUTCS, 4TO CODLITME BO3HWKAET M
MPWY HAXaTUKU, U NPV OTNYCKaHW KHOMKW
HesaBucumo OT Bbibopa perucrpa.
Pasymeercs, 3feck aeno s gpebeare KoH-
TAKTOB, KOTOPLIA Nerko ucnpaents nobas-
NEHWEM KOHOEHCATopa napannencHo

KHOMNKe — COBMECTHO C BHYTPEHHWM Noa-
TArMBAIOWMM pesucTtopom OH obpaayeT
RC-chwnetp (puc. 8). pebear koHTakToB
MOXHO (PUNLTPOBATL W NPOrPAMMHO, Bbi-
NONHAR ABA-TPWY ONPOCA COCTOAHWS BXOAA
yepes 50...100 mc.

PerucTpel acUHXPOHHBIX COBBLITUI
GPAREN v GPAFEN patoTtaloT aHanorvy-
HO TONBLKO 4TO paccmoTpeHHbiM GPREN 1
GPFEN, 3a TeM MCKNIKYEHNEM, YTO PETUCT-
PUPYEMBIE ACHMHXPOHHLIE CODBITUA MOTYT
ObITh KOPOYE CUHXPOHHLIX.

MocMoTpKUM, 4TO NPOWM3ORAET, ecnu
33AeMCTROBATL perncTpsl yposHa GPHEN
v GPLEN. B otnunume ot peructpa GPLEV,
KOTOPLIWN BCerfa nokasbiBaeT TekyLUMiA
YPOBEHb HA BXOAE, 3TW ABa perucrpa
(hopmMupyoT coBbITMR (TO ECTH yCTaHas-
nveainT eanHULbLl 8 paspspax GPEDS),
€CNW Ha BXOAE NPUCYTCTBYET BLICOKUIA
WK HW3KKUA yposeHs, Nocne aTtoro cobbl-
TME OCTAETCH 3aPErMcTPUPOBaHHLIM 00
TeX Nop, NoKa ero He 00HYNAT,
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B nporpamme 9-timeout-by-lev.cpp
nokasaH npumep o06paboTkn NOA0GHbLIX
cOBBITHIA. NOChe HAXATUA HA KHOMKY 3aro-
paetca CBeTOAWOL, MNOAKMIOYEHHbLIM K
eoixogy GPIO 14. Heszaswcumo oT anu-
TENBHOCTW HaXaTWsA Ha KHONKY CBETOAN0A
racHeT 4Yepes OaHy CekyHay (omHospe-
MeHHO C 0BHyneHnem cobibitus). OnHako
ecnn KHONkKa npogonxaer ocrasarbCH
HEXATOW, CBETOAMOM, MOracHeT, HO TYT Xe
3aropuTcH, NOCKONbKY HaxXaran KHOoNka
c03aacT HoBoe cobuitwe. bnaroaaps npo-
rpaMmHon 3anepxke 8 200 Mc nepexnio-
YeHWs CBeToaMoaad 3aMeTHbl HEBOOPY-
KEHHBIM rNA30M:

bcm2835_delay(200);

Bre paccMoTpeHHbie Boille MaHunyns-
LMK C PEMMCTRAMM HAMNALHB W YHUbNUW-
pOBaHbI, OAHAKO MOXHO BOCMONb30BATHCS
n bonee cneumduyHbiMK  PYHKUNAMMK,
kKoTOpble npepocTasnaer 6Gubnuoteka
libbcm2835, Hanpumep, bcm2835_gpio
eds_multi. Nonubid cnucok poctyned Ha
cTpauuue [7].

HakoHew, CoDbITUA, BO3HMKAILWIME Ha
exopgax GPIO, moryr reHepupoBate npe-
puiBaHMs. OTO MOAHOCTHID NPOrpammHas
3apava, pelieHWe KOTOpPOW 3aBUCUT OT
YyCTaHOBNEHHOW OnNepaunoHHON CUCTEMBI.
OpuH 13 NPUMEPOB peanuaaumu npepbl-
BaHWUA MOXHO HanTK B [B].

ConpsxeHue BXoaoB

CyuecTBeHHbIM HEeAoCTaTKOM MNOpPTOoB
GPIO Raspberry Pi (e otninume, Hanpumep,
ot Arduino) ABNAETCS OTCYTCTBUE KaKO-
nwbo 3awmTel Ha exopax. HanpsxeHue
mexblwe 0 win Honswe 3,3 B, nogarHoe
HA BXO4, MrHOBEHHO BbisoauT atot GPIO
U3 CTPOA. HOSTOMy KenarenbHo nocrta-

I9d3LOISUNOM
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R2 KGPION

SB1

BUTb Ha BXO/ NPOCTERLLMA CONPAraoLni
y3en Ha OQHOM TpaHauctope (puc. 9).
TpaHaucTop Takke nomoxer obecneynTs
HW3K0OE EXOAHOE CONpoTHUBNEHWE, 4T0

*SB Y Ri100  UTAN27 g gpiON
5
R2 100 =
SB1 @Z_..
%\Lf\p1 5
Puc. 10

BnaroTBOPHO CKasblgaeTcs npu pabore ¢
OJIAHHBIMY TUHWAMK, BEQYLIMMW K OaT4W-
Ky (KHOMKE, reprkoHy WK BelkNiOYaTemo).
DononHuteneHan RC-uene Ha Bxoge
NMOMOTaeT OTCEKATb MMMYNbChl, BbI3BAH-
HblE HABOAKAMW B AfIWHHBLIX NPOBOLAAX.

HanpsaxeHue nuradus +5 B ponyctu-
MO 838Tb nMBO HENOCPEACTBEHHO OT
WUCTOYHMKE nuTaHus, NubBo ¢ kodTakTa 2
nnmn 4 GPI1O.

AnbTEPHATUBHBIA BapuaHT — npume-
HUTL ONTPOH (puc. 10). Mpwn Heobxogw-
MOCT¥ UEnu NUTAHUS MOXHO NONHOCTLIO
pa3ga3arthb.

Conpmxenne BbiXOoAQo0B
Beixoabl GPIO B 06bI4HOM pexume Ha-

XOOATCA B OAHOM W3 [BYX COCTOAHWA —
BbICOKOro wnn HW3KOro ypoeHA. Oﬂ,Ha‘

Puc. 11

KO CYMMapHbiii norpebnsemsiii TOk CO
scex GPIO He ponxed npeesiwars
50 mA. B npocTeiwnx 3agadax nocrta-
TOMHO NOOKMNIOYWUTE CBETOAWOL Hanps-

+12B

_szs EIZI‘“

VT1BC547 R2
VT2 BCss7 82K
VD1 1N5408

Puc. 12

MYIO K BRIBOAAM (CM. puc. B), ogHako B8
BONbWKWHCTBE NpakTUHeckux 3agady
KenatenbHo nNpenycMoTpets xoTq Gbl
nPOCTON YCUNUTENL HA TPaH3MCTOpPe
(puc. 11), 2 4NA MOWHBIX HArpy3oK —
KMoY Ha MOWHOM NOAEBOM TRAH3WCTO-
pe (pnc. 12).

MNpu NOOKNKYEHWN HArpy3Ku K Cetw
230 B HeoBX0aAWMO BLINONHUTL ransBaHu-
4ECKYIO PE3BA3KY, HANpUMEp, C NOMOLLLIO
TUPUCTOPHOrO ONTPOHA, KaK NOKasaHo Ha
puc. 13. Ycrpoicreo, cobpanHoe no
370N cxeme, moxeT paborartb ¢ 06blYHbI-
MW naMnamu HakanueaHua. Obpature
BHUMEHME, YTO MOMEHT OTKPbIBAHWUS CW-
mucropa VS1 He CUMHXPOHW3WPOBaH C

H. OCHHULIKNH, r. C

Pabora c npnbopom

1. YcTaHoBuTE B KOHTAKTHOE YCTpOM-
CTBO aKKyMynaTopel, cobnopas nonap-
HOCTb. Pacnonararte ux HyxHO noapsaa 6e3
Nponyckos, Ha4unHas ¢ G1. AKkymynaTops
Moryt Beite n0BbIMKM, HO 0BA3ATENLHO
OHHOTUAHBIMW. WX HOMWHENBHOE HANPSi-
KeHue (B 3apsKeHHOM COCTORHUK) [ONK-
HO HaxoaWTLCA B wHTEpeane 1,2...12 B, a
HEOOXOANMBIM TOK 3apfkn nexath B
vutepeane 0,07..25A. He crowt nogp-
KNIoNaTh 3aBEA0MO MNNOXUE aKKyMYnaTo-

Oxonvanwe.
Havano cm. B "Pagmo”, 2018, N2 6
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Pbl BMECTE € XOPOLUUMK, NOCKONBKY "Nno-
Xve" B 3TOM cnyvae ocTaHyTca Hego3apa-
KEeHHbIMIA.

2. BxawuynTte nutaHue npubopa (18 B,
3 A) v HabepuTe HMCNO YCTAHOBNEHHLIX
akkymynatopos Ha DIP-nepekmouartene
SA4. Ero 3apaiot ABOWYHLIM KOAOM, HAYWM-
Han ¢ 0 (BCe napbl KOHTAKTOS BbIKAKO4ATE-
N Pas’oMKHYThI), 4TO O3HavaeT paboty C
ogHumM akkymynatopom. Kop 1 (3amknyTta
TONbKO BEPXHAA MO CXeme napa KoHTak-
TOB) 03Haqaet paboTy C ABYMSA akKymMyns-
TOpamK, ko4 2 (3amMKHYTa TONLKO BTOpas
CBEpXY Nnapa KOHTaKTOB) — C TREeMSA U T. 1.
Camas HUXHAS Trpynna KOHTAakToR He
UCNoJL3YETCN.

Puc. 13

R3 360 R4 470
u1
6
7 c1==
4
VT
Bcsqy C10,047 mekx6308
C20,01 Mk x 6308
V51 BT136
U1 MOC3020

nepexonom CeTeBoro HanpaxeHws Yepes
HONL, NO3TOMY HE pekoMeHOAyeTca uc-
nonb30BaTh TAKOW KNKOY CO CBETOANOOHBI-
M Namnamm.
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DIP-nepekniodartenem SA3 3apainte
Kog Gnuxanero K HOMWHANLHOMY Ha-
NPAXEHWIO YCTAHOBNEHHBIX AKKYyMyNATO-
poB 3Havexua M3 psga: 0 — 1.2B; 1 —
36B,2—63B,3—9B,4—12B.Npn
JHAYMTENBHOM OTIMHUK OT PakTU4eckKo-
ro HabpaHHoe 3HadyeHwe NpUWaoeTcs noa-
FOHATE HaXaTuaAMK Ha kHonkw SB4 (8
Gonsliyilo cTopoHy) U SBS (B MeHblUyiO
CTOPOHY).

3. MNepesennre nepeknioyarens SA2 8
nonoxenue Y1, Haxatwammn Ha KHOMKy
SB1 shifepute HyxHbiil pexium. On Gyaer
otobpaxéH B sepxHen cTpoke XKW Haa-
nucamm "M=Razr" (paspsnka), "M=Zar"
(3apsaka) nav "M=Cikl" (umknnyeckunit).

Yucno nosTopeHuid urkna yctaHoeuTe
Ha¥aTnaMK Ha kHonky SB4. Boe kHOnkm
cnefyet HaXumartbh W yAepxueate He
meHee 2 ¢, 4yTo obycnoBneHo nporpamm-
HOW Npouenypoit 3awmTel oT apebesra ux
koHTakToB. [lpoBepbTe, MpPasunNbLHO W
ykasaHo B HuxHen ctpoke XKW usucno
YCTAHOBNEHHBLIX akkyMynaTopos. Aoxan-
TECb WHAMKAUWK WX BCEX CBETOoAMoOaMMN
HL3—HL10, useT cBe4YeHWs KOTOPbIX B
AAHHOM Crydae 3Ha4eHnn He umeetr. 310
3anmer He Bonee 10 c.



4. MNMpwv nepekno4aTene SA2 B Nonoxe-
HUM Y1 MOXHO YCTAHOBUTE MaKCUMAabHOe
HanpaxeHwe, koTopoe MoxeT ObiTb
NOOAHO Ha 3apaxaemblil akkymynarop.
[na aToro NnepemMeHHbIe PE3UCTOPLI yeTa-
HOBKW 3apAfHOro W paspaaHoro Toka
NOBEPHUTE B MNONOXEHWA MX MUHUMANbL-
HbiX 3Ha4eHuii. NepeMeHHbIM peancTopom
R12 ycraHoBuTe HyXHOE Hanpaxedue,
KOHTPONUPYS ero no soneTmeTpy P1.
O0bLIYHO AOCTATOHHO YCTAHOBWUTL €ro Ha
20 % Oonble HanpaXeHus NOMHOCTLIO
3apAXEHHOT0 aKkKyMynaTopa.

5. B TOM xe NnonoxeHnu nepexsoyare-
ns ycTaHOBWTE TOK NpensapuTentHOn
pa3pAnkK akKkymMynaTopoB NepemeHHbiMA
peauctopamu R10 u R12, xoHTpOnupys
ero no amnepmetpy P1. B npeane c noka-
3aHUAMY aMNepMeTpa A0MKHO COBNafaTh
W 3HaYeHWE Toka, BhiBeneHHoe Ha KKW
(puc. 9). Ho nocnegHee nCnNoONbL3yeTca
TONBKO ANA NoAcveTa 3NeKTpudecrkoro
3apsaa OTAAHHOro akkymynatopom unu
coobuwéHHoro emy. Ero norpewHocts

M=Cikl zCikl=1

Ir=8,31 A3 B6___

Puc. 9

BMMAET TONMbKO HA TOMHOCTb BLIMMCNEHWA
3TUX BENMUYUH.

B nonoxenun Y1 nepexknwovatens SA2
MOXHO 0uncTuTe EEPROM MUKDOKOHT-
ponnepa moayna Arduino Nano ot npegs!-
oywmx 3anucen, ecnu oHw Bonee He
HYXHbI. ﬂﬂﬂ 3TOro QOCTaToyHo HaxaTk HA
kHonky SB6.

6. Mepesenute nepexnio4aTens SA2 s
nonoxenve Y2, Mpu Takom ero nonoxe-
HUK, KDOME YCTAHOBKWM TOKa 3apagkv
nepemeHHsIMi peauctopamu R11 1 R14,
MOXHO MPOCMOTPETL M OTKOPPEKTUPOBATL
3apadHele napamMeTpel, [ns ux npocMoTpa
HaxumanTe Ha kHonky SB2, npu atom B
NPaeon 4acTy BepxHen CTPOKN MHANKATO-
pa CMeHaI0TCH Ha3BaHWa U 3Ha4YeHuna cne-
AyOUmMx napamMeTpos:

Up_m — HanpsxeHne npekpaweHns
paspsaokq, B;

U3 makc — HanpaxeHuwe npekpawie-
HUA 3apsagku, B;

ta — TemneparTypa akkymynstopa, °C;

tc — Temnepatypa TennooTeOAa
WETONHWKA TOKA 3apaaku, °C;

Tp_Makc — npeaensHas AnuTenbHOCTb
paspagkun;

Ta_makc — npepensHas AIMTenbHoCTh
3aPAOKN.

MocnepHMe n[ea napameTpa Bblpa-
XAOTCA B UENLIX 4acax 1 COThIX A0NAX
yaca. Yrobbl yEeNUYMTE 3HAYeHUE BhiBE-
AeHHoro Ha XKW napameTpa, HaxmuTe Ha
kHomky SB4, a 4utobbl yMeHbILIWTL, HAXMUN-
Te Ha kHonky SBS.

7. NepesenuTte nepeknoqaTens SA2 B
nonoxexue "Pabota”. lNpoeepere Teky-
Wwine JHaYeHns HanpaxeHns aKKYMYNATO-
pos U, 8 nesol 4acTv HUXHEN CTPOKM
KKW n Ha sonsTmeTpe P1. Ux okpyrnén-
HbIE 00 OECATHIX AONEeW BOMbTA JHAYEHNA
AOMKHBl cOBNagate. Muaue notpebyerca
oTkannbGpoeate No 0B6pa3uUOBOMY BONLT-
MeTpy kak BonstMeTp PA1, Tak u uamepu-
TENb HANPAKEHWA, peanwaosaHHbrﬁ npo-
rpamMmmuo 8 moayne Arduino Nano. TNpwu
HanpsxeHun meHee 5 B nocneanee Mox-

HO caenath, BBEAR 8 rnporpammy nonpa-
BOYHKIA ko3dduUUmMenT, a npu Bonsuiem
HanpAXEeHWN — NOACTPOEYHBIM PE3UCTO-
pom R30. Haxumas Ha KHOrky SB3,
MOXHO NPOCMOTPETE W ApYrue Tekylme
napameTphl:

la — Tok akkymynatopa, A;

Is — ycpeaHEHHbIN 32 4eThipe n3mepe-
HUA TOK akkymynsTopa, A;

TR — Bpema, npowegluee ¢ Havana
paspspoky, 4,

TZ — Bpems, npowepwee c Havana
3APANKNA, 4;

ER — anexTpuyecknii 3apan, OT4aHHBIRA
npwv paspsoke;

EZ — 3nexTpu4eckuid 3apaa, Nnony4eH-
HBIA NpKX 3apagke;

ta — Temneparypa akkymynsaropa, °C;

tc — TemnepaTypa TennooTsoaa
uecTouHmuka Toka, "C;

Cikl — Homep Texywero uukna.

B nesom BepxHem yrny akpaHa KKU
{prc. 10) 6yner ykazan pexwvim: R — paas-
paoka, Z — 3apsaka, C — uwkn, a ganee

CA1:2 Ur_m=1.00
2Ua=1.34 18__.

Puc. 10

nocne Gykebl A — YCNOBHOE HOMWHANBHOE
HanpsaxeHwe akkymynstopa. B sepxHem
NPaBOM Yriy 3KpaHa MOXHO Tak xe, Kak u
8 1. 6, NpoCMOTPeTL 3aaaxHbie napamer-
pbl ¥ NPUN HEOBXO0ANMOCTH M3MEHWTL UX. B
NPaBsoM HUXHEM YIMY BuIBEAEHO COCTORA-
HUE pene: 3WaKk NOAYEepKUBaHUAa — pene
BbIKNOYEHO, 3HakK p, 4, M — pene (cooT-
gercTeeHHo K9, K10, K11) BkmoueHbl.
Cnesa OT 30HBI MHOMKAUWMM COCTOSHUA
pene BLIBEAEH HOMEP CTagun uvknuye-
CKOTO pexuma paboTsl.

Y1ob6el nepeparte MHdopMaunio, Ha-
konnedHyww 8 EEPROM B npensiaywem
ceaHce paboTel, B KOMMbLIOTEP, HYXKHO
COeaVMHUTE pa3wem USB mogyns Arduino
Nano ¢ paawémom USB komneioTepa. Ha
KOMMbIOTEPE 3anycTUTE NporpaMmmy npu-
éma mudopmaumin, Hanpumep, "MoHuTOop
nocneposarensHoro nopta” Arduino IDE
wnK  nporpammy accum7v-3, koTopas
6ypeT onucana Hume. Ykaxute el Homep
BupTyaneHoro COM-nopTa, opraHn3oBaHd-
HOro ONepauMoHHON CMCTEMOWR KOMMBIO-
Tepa Ans coeguHenvs ¢ moagynem Arduino
Nano.

Mpw ucnone3zoeadun “"Mouutopa no-
cnefoBaTensHoro nopra” coegMHEeHWEe
Gyner yCTAHOBMNEHO MOCME HAXATWA HA
kHonky SB1, 3satem undopmauds U3
EEPROM, aHanorn4yHas nokasaHsHoW B
Tabn. 4, NOABUTCA Ha 3KpaHe KoMNLIOTe-
pa. 3pece A eeR (unn A_eeZ) — appec
Nepeol U3 YeThipEX SYEeeKk, XpPaHALWLMX
napameTtp, a EE — aHavenwe atoro napa-
MeTpa.

8. Mocne HaxaTua Ha kHonky SBE yet-
PONCTBO HAYWHAET BLINONHATL 3a0aHHBLIN
NPOUEBCC: PaspRiky, 3apaaky i uukn.
Hanee yyactue nonvaosatens He obHa-
3aTenbHo. LIKMkn HaunHaeTcs ¢ oByx Npo-
LECCOB paspaakuy, CNegylwmx ¢ naysomn
10 MuH. Mepebid N3 HUX NpekpalaeTcs
No AOCTUXEHWM 33AAHHOTD MUHUMANL-
HOro HanpaxeHua. BTopon npekpawaer-
CA NpW Hanpaxesduu Ha 5 % meHble
3a4aHHOro.

3aTtem cHOBa BLIOERXKWBABTCH Nayaa,
3a KOTOPOW cnenyloT Aga npouecca aa-
pROKK C Nayson mexay Humd. lepsbiia
npouecc 3apaaku npekpawaetca no
OOCTUXEeHUN 33aOaHHOI0 MAKCUMAaNbHO-
0 HANPAXEHWA, BTOPOA — Npu Hanps-
xeHuu, Bonblwem 3apaHHoro Ha 5 %.
Mocne aToro cnepyoT Nay3a n BLIXon, M3
umkna.

B naysax 8 npasof 4acTu BepxHen
cTpokn XKW BeIBOOWMTCA BPEMSA B MWHY-
Tax, OCTasleecs [0 3aseplleHns npouec-
ca. Ho oW, kak npasBwno, 3aBeplUaeTcH
paHbLUEe NO AOCTUXEHWW 3a0aHHOro npe-
AENBHOO HANPSKEHWA,

He npepbiBaf TeKywWero npouecca,
MOXHO WU3MEHWUTL 3afaHHbIe 3Ha4eHWUs
rnapamMeTpoB, Haxae Ha kHonky SB2.
Texywme 3HaYeHMs nNPOCMaTpuBaioT,
Haxumas Ha knonky SB3. B uvkne ume-
eTCA BO3MOXHOCTL J0CPO4HO 3aBepLUnTh
TEKYUIMA NPOLECC U NepernTH K Cneayio-
wemy. [na aToro gocTaTtovHe HaxaTh Ha
kHOMKy SB6.

Tabnuua 4

A_eeR=0 EE= 1.31
A_eseR=4 EE= 0.00
A_eeR=8 EE= 0,31
A_eeR=12 EE= 0.00
A_eeR=16 EE= 1.30
A_eeR=20 = 0.00
A_eeR=24 = 0.30
A_eeR=28 EE= 0.00
A_eeR=32 EE= 1.35
A _eeR=36 = 0.00

C noOMOWBID ONWCaHHOro YCTpocTEea
MHE yOanoch YBenW4MTe eMKOCTb Bonb-
WKMHCTBA DbIBLKMX B ynoTpebnesun akky-
MYASTOPOB.

B aaknioyeHre — 0 paboTe ¢ KOMNbIO-
TepHOo® nporpammoin akkum7-3. A paspa-
6Gotan eé ana oTtobpaxeHna Ha 3IkpaHe
KOMNbIOTEPa B HAMMAAHOM BUOE NapameT-
poB, nepenasaemMsix No uatepdeicy USB
YCTPONCTBOM BOCCTAHOBNEHWA aKKyMyNs-
TOPOB.

Mporpamma paspabotara B cpegpe
LabView 8.0 noa ynpaeneHuem OC
Windows XP, ¢ apyrumu OC oHa He npo-
sepena. [na paboTsl 3TOW NPorpaMmbl Ha
KOMMNbIOTEPE NoMkHa ObiTh YCTaHOBNEHa
6ubnuoteka IvBOruntime.msi. MNepeknio-
yatenem SA4 npubopa cneayeT 3apatk
HUCNO AKKYMYNATOPOB, C KOTOPBLIMW OH
paﬁoran B CeaHce, Karga npovaeoamnacek
3anuck. MHave uHdopmauna Ha akpaHe
KoMneloTepa Byper uckaxeHa.

Hanee Heobxooumo cpenatk cnepyl-
uwee:

— coepgnHuTb USB-pa3wémel Arduino
Nano n xoMneioTepa cTaHaapTHeim USB-
kabenem;

— 3anyctute Ha KOMMLIOTEPE wuC-
nonHaemeit gainn akkum7-3.exe. Ecnn
6Gubnuotexka IvB80runtime.msi yctanoenewa
MNpaBuNLHO, 3anyck OONXeH NPOU30NTH
6e3 npobnem;

— ycTaHosuTe B okHe "COM-nopt”
nporpammel akkum7-3 HOoMep eupTyans-
Horo COM-nopra, CO30aHHOro onepa-
UMOHHOW CUCTEMOW KOMMNbIOTEpa ANg
cBs3Kn ¢ npubopom. O6kIMHO 3TOT HOMEP
nocrenHnin B BbiNAQAalnWem cnucke
COM-nopros;
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Anua napamMeTpoB akKkyMynsToOpoB, noka
HE 3anonHeHHas;
— nepeBecTyW nepeknwovartens SA2

— HaXaTe B MEHI0 Nporpammsl Ha
3KPaHHYIO KHONKY 2. MeHIio uc4eaHeT, Ha
aKpaHe OCTaHeTCR TONLKO cBoaHas Tab-

npubopa B nonoxexve Y1 1w nonoxaats
HECKONbKO CeKyHa,

— NepesBecTn nepexknovarent SA2 B

nonoxedue P W HaxaTb Ha KHONKY
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Puc. 3
4Yarenem, CMOHTUPROBAHHLIM HAa LWWHYpeEe

nutanua. B HacTonbHow namne Gwin
YCTAHOBNEH TEKOW BbiKNOYATENb TOPro-

KoHCTpYKunio BbiKalo4a-
Tena rnoacHaeT puc. 2. Y41o-
6b1 ero pasobpaTs, Heob-
XOAMMO CHW3Y BbIBUHTUTL
[Ba CaMOpe3a u CHATL Bepx-
HIOK KPBIWKY. 3artem, akky-
paTHO OTOTHYB MNACTMACCOo-

1
2
3
4
5
—=
Bble YillKW, B OTBEPCTURX

KOTOPbLIX NOBOpaYvBaeTcs
knasuwa  seikno4arens 1,
cnepyet ocsofoante M3 OT-
BEPCTUIA  MNAacTMAacCOoBbie
NPUNUBL! 2 U M3BNE4YL camy
knasuwy 1. OcMoTp noka-
34N, 4TO KNasuwa uMeeT TOH-
KOCTEHHbLI MNAcTMAacCOoBbIA
cTakaH 3, B KOTOpLIA BCTABNeHa cranb-
Has npyxuHa 4. OpuH KOHew 3aTol npy-
XUHbI YNMPABTCH B OCHOBAHWE CTakaWa,

® Paapaana SB1. Tabnuua Ha akpaHe KoMMuioTep-
Axxl Axx2 Axn3 Auxd AKKS ArnE Ann7 AwK8 HOTD MOHWTOPA O0NXHE 3arnoNHWTLCA
O} R1 s 12 Ua (eI 4 ua 5 tta R6ia  RIWm R FHAYEHWAMW NapamMeTpoB akkymyna-
| Upas, 8| 1.27 1.35 | 134 0.00 0.00 | 0.00 0.00 I Topos (puc. 11);
=l R Ttek R2 ek R3 Ttek R Thesk 5 Yeek RETReh 7 Took Ra Ttak _ — HAXaTk Ha JKPAHHYIO KHOMKY
4 Bp, uac | 0.10 | 0.0 0.10 0.00 | 6.00 0.00 0.00 il 8 neBom HuxHem yray Tabnuupl
A1 1Ak B2 1Ak 3 IAKKsr R4 [Akksr Ry 1Ak RG 1AkksT RIIAKKST  Ra tAKksr nporpammel. B BepxHel 4acTu oOkHa
Q:l Ipas, a|0.22 022 022 [o.00  [0.00 0.00 0.00 = APOrPaMMbl NOSBMTCA CTPOKA MEHIO.
x| RI tmki R Kb R e A4 Finkt W ks o Emke R7 Emke LA Lna ouvcTrn Tabnuubl BuibepuTe B
ml Emi, au | 0.02 0.02 | .02 0.00 0.00 | .00 0.00 MeHlo NyHkT Edit—Reinitialize Values
to Default.
@ 3apspaka
1 ua nuw o 8 ua 25 a 6 zru COM 0T
Usap, B | 141 0.63 0.6 0.00 0.00 0.00 | O7 pegaxummn. CKary ang MoAyIs
o 28 Tiek 73 Twek 3 Tisk 74 Ttk 25 ek 76 Ttwk 77 Teek Arduino Nanao » meronHsemMsin gaan
= Bp, uac | 0.49 (0,49 [0.49 0.00 0,00 .00 nporpaMMel akkum7-3.exe co Bcemu
1 21 1Akksr 5 IAkksT 13 1Ak 14 TAKksT 25 WAkksr 26 IAkhsr 27 inkks P HYXHbIMK 205 uX paboTe DuGanoTexa-
o Isap, a 0.26 0.00 [ 0.00 0.00 .00 0.00 & MU W APYrMi haidnamin MMerTes no
= 71 Embd 23 Feakz ik 6 ki 5 Bkt 16 Frak 27 Emkd agpecy ftp://ftp.radio.ru/pub/
o Epm, ay 0.3 0.00 | 0.00 | 0.00 0.00 0.00 [sio8 2018/07 jakkum.zip Ha nawem FTP-
= o cepeepe
>
w Puc. 11
p——— - — _ g
R
§ BO BTOPON KOHEL BCTABNEH XBOCTOBWMK
g ( OBMEH OMNbITOM ) NOABUXHOrO KOHTakTa 5. lpyu HaxaTuun
Ha knasully OHA NOBOPAYMBAETCH, rNpy-
5 XUHa narnbaetcs B OAHY WAW LPYry
= PeMOHT CeTeBOro BbIKJIIOYATEJIHA cropony u soaneiicrayet a noasmxrsii
< KOHTAKT, KOTOpbli nubo Sal\.;bmagmﬂ (8
OfIHOM MONOXEeHWU knasuiuun), nmbo pas-
5 ; n. nogy LWWKWH, r. Mocksa MblKaeTcs (B Apyrom nonoxedun). Korpa
npyxXuWHa marnbaercs, 3ambikan KOHTaK-
= 1\/[ HOTWE HacTOMbHBIE Namnsl W Opy- BoW mapku Universal (pue. 1). Yepea Tobl, 86 KOHEU, BCTABAEHHLIA B NNacTMAac-
@] rMe CBETWIbHWMKW C NWTAHWEM 0T HEKOTOpOEe Bpewms HAcTONbHAA Namna  COBblA CTakaHd, BO3AENCTBYET Ha TOHKYIO
= cetu 230 B cHabxeHsl CeTEBbIM BhIKNID-  MepecTana BKMo4aThes. Mpuunock 3a- GOKOBYIO CTEHKY. ITOro yocunus nocta-
3 HATLCA AMArHOCTMKOW, a  TO4HO, 470Dl CTeHKA TPecHyna nik paxe
3aTeM PEMOHTOM 3TOrO Bbl-  OTKONONACH (Ha puC. 2 NoKasaHa TpeLm-
o KmoYaTens. Ha Ha CTeHKe cTakaHa).

B cnyy4ae nopobHOI HEMCMPABHOCTW
CRGAYET NaanbHWUKOM axl(ypamo 3anna-
BWUTL TPELMHY MAW NPUKPENUTL OTKO-
NOBLWIWACA KYCO4YEK CTeHKW. 3artem Ha
NNacTMacCcoBLll  cTakaH HanesaloT
OTPE30K MNONMBUHUAXNOPWMAHON TPYDKK
NOAXOARWEro anaMeTpa Tak, 4Tobsl OH
HANEBANCA C HEKOTOPbIM yCcunvem
(puc. 3). MOXHO Takxe WUCNONL30BaTbL
OTPE30K TepmMoycamxueaeMmon Tpybkn.
Mocne Takoro HeCNOXHOro pPemoHTa
BbIKMIOY4ATENE BOCCTAHABNWBAET CBOW
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USB-snexrponafn BHMRE
A. AbIMOB, r. Openbypr SRt e Sl ol

Kak-To, npocmatpusas cait AliExpress, asTop obparun BHnma-
Hue Ha munnaTiopHoie USB-nasnsunkn ZD-20U-9 mowjHocTeio 8 BT u
Ans npo6bl 3aka3an gee wWTyku. JIErKOCTb, KOMMNaKTHOCTh, BeiCcTpOE
HarpeBaHue 66N, HECOMHEHHO, NPEANOCHIIKaMN BN UX UHTEHCUB-
HOro npumeHeHus. Ho BOT npuHUMN ynpasneHus HarpeBaHuem cBén
Ha Her Bce gocrouHcTea. B UHTepneTe 6bino HaWgeHoO Hemano
obcyxpeHuii 3Toi npobnemsl Ha popymax U HECKONbKO npennoxe-
HuWiA no e& ycrpaveHnio. U3y4une BCce npepnoXeHus, agTop pewun
NOHTN CBOUM, BMOMHE, KAK OH CYUTAET, JIOrMYHBIM NYTEM, 3aMeHNB
YCTaHOBNEHHYIO B NasfibHUKE MUKPOCXEMY-TalMep MUKPOKOHTPON-
nepom.

€ro ne4aTtHoW nnatel. Wmeswinecs Ha
nnate o603HAYEHWA KOMMOHEHTOB Ha
3TOW Cxeme coxpadeHsl. Ohk GyayT
NONE3Hbl B pancHenuem npuM onucaHum
nopaboTkun nnatel. HyxHO ckasaTte, 4TO B
HEKOTOPLIX NCTOYHMKax anon D1 n3obpa-
XEH Ha Cxeme kak ctabunuTpoH ¢ Hanpsa-
*eHuem crabunuaaumn 51 B. OpHako B
MOWX 3K3eMnaspax nasinbHuka Beinn
YCTAHOBNEHLI, KAk nokasana nposepka,
06bI4HBIE AMOAOkI.

Hoeas cxema nasnsHWKa nokasada Ha
puc. 2. NoanumorHble 0603Ha4eHMs KoM=
NOHEHTOB HA HeW CTAHAAPTHBLIE U HE COB-
nagaioT, Kak npaswno, ¢ 0bo3HaveHnaAMK
Ha puc. 1.

Insa nepepenkn nasneHka Heobxoau-
Mo ero pazobparte. [lng 310ro BeiBepHUTE
TPW BUHTA-CAMOpPE3a U CHUMKTE C nepeg-
HEW 4acTW pyvKku xEnToe konbuo. Maene-
KWUTE 13 KOPryca rneyYaTHyo nnaTty BMecre
C HarpeeaTtenem W oTnasiTe OT Heé uay-

LMe K Harpesarenio Nposoaa.

O-NepBbix, A NOCTaBuN Nepeq, 1
coboii 3aga4y 060ATCE MKU- V_Zl 7] R3

HUMYMOM MexaHndeckux nopa- 2 E‘n/\—k %] 200 d

6oToK, 4TOBE MOXHO BbINO KC-

A o s

rNoAL30BaTh "POAHYIN" NEYaTHYIO
nnary nasnesHuka. Bo-s8Topbix, D1
cpa3sy ke OTKa3ancAa oT ynpasne- gns
HWS HArpeBaHueM Mo NpUHLMNY 2
BKAIOHEHO—BLIKMONEHO.

PaccuuTaHHelil Ha HU3KOe ]SV c2
(5 B) Hanpsxexue nutaHus na- =
aneHuk rnotpeGnaser Gonblion T x258
TOK, 4TO NPUBOANT K 3HAYUTENb-
HOMY MAaAeHUIo HANPsXeHws Ha

[

Janee HeoOx0gUMMO wW3BneYbL
wapuk-cencop SNS na kanana
Kopriyca W OTNasTb OT nnatsl
NPOBOA, C MPYXUHOW, NPUXU-
MaBLUE LWapuK.
OemoHTUpyiTe C nnatbl
KOMMOHEHTbI, 0003Ha4EHHbIE
Ha cxeme puc. 1 C1, C2, D1,
IC1 u R3. MNocne atoro cneny-
€T yoannTe C HEE HEeHYXHble
COBAWHEHUA ¥ CO3AATL HEeNO-
craowwe. Ons ynobcrea Bei-
NOAHEHWS 3TOW paboTkl DEKOo-
MEHOYeTCs BPeMEHHO Buina-

Harpesartens

NOABROOALLMX Er0 NPOBOLAX, He Puc. 1 ATk M3 NNartel cBeToguog LED.
roBOpA 0 TOM, 4TO NUTAHKWe Tako- Pazopeute coenuHeHue
ro NasnbHUKa 4epes MuHuaTiop- KOHTaKTHOR Nnowankn, npeg-
HbIli 2yaMopasLeém ABHO He On- %81 + + 1 + HasHaYeHHoOW JAOns kaTtoaa
paspaHo. Ho HyxHO npuaHath, V_Zl 71 R1 [/1R3 Kews. 8 DD RS cBETOOMOAA, W ME4aTHOro
4TO 3TOT PadbEM CO3AaBT U Heko- O B 79,1 M 710k 1&? 10k NPOBOAHVKA, COEOVHSIOWEero
TOPbIE 3KCMNYaTaUMOHHBIE YA00- T K BLB 40D EKA CTOK NONEeBOro TPpaH3ucTopa c
cTBa, NO3TOMy A pewwun ero DD1 ATtiny45-205U HLT/? 2 wHarpesarenem. lNocne atoro
OCTaBUTE. RESETIMeul PRO ) - E MOXHO BNanaTe CBETOANON 06~

[lnA ynpaBneHvs HarpesaTe- [;] R2 PB4 & @ patHo, cobniogas nonap-
nem B nopaboTaHHOM NannbHUKe /1470 PB1 £ Hoctk. CoeaunHuTe NPOBONOY-
NPUMEHEH MUKPOKOHTPONNEP. ij l FBE3 f?‘g T  HON NepeMmbMKOR BbIBOM, Ka-
OH reHepypyeT MMNyNbLCsl, cne- 4 c3 ToAa CBETOAMOAA € BbIBO-
LYIOLLME C NOCTORHHOI YaCTOTON 1 oed 8Bt @ yr1 T Y708 nom 5 Mukpocxemsl DD1. [lns
1 kU, HO MMewLMe nepemeH- Tzzo H I]: NDT35N06 3TOTO B UEHTPE KOHTaKTHON
HYIO ONMTENbHOCTL (LLIVMM), Ha- -3 NAOWAAKKM YDANEHHOID KOH-
KATUAMW HA BBEASHHYIO NPK A0- pexcatopa C1, cOeOuHEHHDIA
paboTke B nasnbHuk kHorky yn- Puc. 2 TOHKWMM NE4aTHbIM NPOBOAHM-
paBneHus MOXHO 3afaBaTb 4e- KOM C KOHTaKTHOK NAOLLAAKON
Thipe GUKCUPOBAHHBIX YPOBHS p 3 ANA BLIBOAA S5 MUKPOCXEMHI,
MOLLHOCTU HArPEBaHMS) LLIAramu ne. Ha/A0 NPOCBEPNUTE OTBEPCTHE
no 0,25 MakcumansHoM. q 2 3 4 anametpom 0,6 mm. BeTasste

MuKpokoHTpOANEP TAaKTMPO-
BaH OT BHyTpeHHero RC-rexe-
paTopa Hactoton 8§ My, koto-
pas noaeneHa Ha BOCEMb.
Tekywniz ypoBeHs MOLLHOCTH
0TOOpaxaeTca CKBaXHOCTbIO
MUraHuMa ceetToguoaa c 4acTo-
Ton 0,5 Ty. B nasaneHuke coxpa-
HEH BMDpOQATYMK, H4TO NO3BO-

B 3T0 OTBEPCTME W NpUNasinTe
K KOHTAKTHOW nhowanke ort-
PE30K NYXKEHOro NPoBOAa W
coeguH1uTe ero Ha oBpaTtHoM
CTOPOHE NnaTtel C BbIBOOOM
Katoga csetopuopa, Kak no-
KasaHo Ha puc. 3 (1).
MpuBeguTe B NOPANOK Ne-
4aTHLIE NPOBOAHWKMW, KOTO-

naeT 8 naysax nonL3oBaHwWs
NnasnbHMKOM  ABTOMAaTUYECKW
CHUXaTh MOLWHOCTL Harpesa Ao
MUHUMYME, @ NPY NePBOM Xe
nepemMeLLeHn NnasnbHuka Gop-
CMPOBAHO BO3BPAWIATLCH K
YCTAHOBNEHHOMY PEXUMY.
VcxoaHas npuHUMNUaneHas
cxema nanansHuka naobpaxexa
Ha puc. 1. OHa 6uina cocras-

pbie Buinn CBA3AHL! C yaanéH-
HOW Mukpocxemoit IC1, Ha ee
MecTo B pansHeiwem bynet
YCTAHOBNEH MUWUKPOKOHTPON-
nep DD1 ATtiny45-20SU. Bei-
BOAbLl 6 M 7 MUKPOCXEMBI UME-
10T OOLWYO KOHTAKTHYID Nno-
wanxy, KoTopylo CneayeT ak-
KypaTHo paspenuts Ha ABe.
KonTakTHas naowanka sbiBo-
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BEPCTHE MOJ MUKPOCXeMOi Beina coepm-
HeHa ¢ ObwumMm NpoBoaAOM Ha OBpPaTHOW
CTOpOHE nNnatel. PazopsuTe aT10 CoOeaAUHE-
HWe, paspesas W yaanve ne4aTHbIA Npo-
BOAMMK, KaK NokazaHo Ha puc. 3 (2),

Yoanute npoBOAHWK, COEOVHALLMA
KOHTaKTHYIO NNOWANKY BbIBOOA 4 C UENL0
+5 B, v coepuHute eé ¢ obwmm npoBo-
Aom. fina 3700 NepepexsTe W yaanuirte
rMeyaTHbIM NMPOBOAHNK MEXY KOHTAKTHOMN
nnowaakon AnNs kaTofa YyAanéHHoro
auona D1 w» nepexonHsiM OTBEPCTUEM,
kak nokasavo Ha puc. 4 (10). 3arem
YCTAHOBUTE MPOBONOHHYIO NEpPeMBIMKY (9)
MeX Y KOHTAKTHOW NNoLwankoin ans kaTo-
pa avoga D1 v BeiBOAOM BMOponaTymka
SV, coeauHeHHbIM © 0BLWIM NPOBOADM.

MoHTax HOBbIX AgTanen MOXHO HavaTte
c mukpoxoHTponnepa DD1. Paamep kop-
nyca MUKpOKOHTPONnepa HemHoro 6onkb-
we, 4emMm y yaaneHHoro Tanmepa, noatomy
BBIBOOLI  MWKPOKOHTPONNEpa  MoryT
HEMHOTO BHIATWA 3a rpaHnubl KOHTAKTHbLIX
nnowanok. Cnerka noaorHuTe 3T BbIBO-
Akl B CTOPOHY KOPyca MWKPOKOHTpOnne-
pa, 470bsl OHW BOLWWIM B rpaHvubl nnowa-
nok. MNpunasiiTe ux K NNowaakam, npeg-
BapuTensHo yoeamslMch B NpasunbHON
opueHTauMn BeiBoga 1, 0B03HAYEHHOrO
Ha KOPNYCce MUKPOCXEMEl TOHKOA.

MpunasiiTe NNCCOBOR BLIBOM, KOHAEH-
catopa C3 (5) k KOHTakTHOW rnowanke
HarpeeaTens, a ero MMHyCOBOW BbIBOL, —
K KOHTAKTHOW nAowanke MWHYCOBOro
BLIBOAA yAanéHHoro kowpeHcatopa C2.
Hoewid kongencatop C2 (6) npunasnte
MeXay KOHTAKTHbIMW NAoWANKaMu yaa-
nérHblX koHoeHcatopa C1 wn pesucTtopa
R3, coepWHEHHBIMW COOTBETCTBEHHO C
oBLUMM NPOBOAOM U Lenblo +5 B.

3auncTvMe OT naka nevaTHbie Nposoa-
HUKW OKOMNO BbiBOAOBE 2 1 4 MUKPOKOHT-
ponnepa DD1, 3anypuTe nx 3avvlieHHble
YYACTKN WU NPUNEsATE MEeXIY HUMK KOH-
nexcatop C1 (8). Yoanute nedarHbié npo-
BOOHUK MEXOy KOHTaKTHbIMW nnowlanka-
MU ans BUGpOOATYMKE U YOANEHHOTO NpPo-
BOAA C NpyxKHOoit. Mexay HUMW npuna-
ante peanctop R2 (11). Peanctop R1 (3)
YCTAHOBUTE MEXIY KOHTAKTHOW NAoLan-
KO ANA aHoHa yAanEHHOro auoaa v nepe-
XOOHbIM OTBEPCTHUEM.

Ha BepxHei CTOPOHE NNaThl 3a4ucTnTe
0T naxa v 3anyauTe neYaTHelA NPoBOLOHWK
uenu -++5 B HanpoTUB NepexonHoro oTeep-
CTWA, COEAMHEHHOMO C BLIBOAOM 1 MUKPO-
KOHTpONnepa, U BnasnTe Mexny HUMW
peavctop R3 (7). Ha HuxkHen cropone
YOANUTE YacTb MNeYyaTHOro nNposopHUKa
0KONO BLIBOAA 3aTBOPA Tpanauctopa V1,
3a4UCTUTE MECTa pas3pe3oB OT naka M
3anygurte nx, aatem enasinte peauctop R4
(4). Knonky SB1 coegnrnTe NposoaamMm1 ¢
KOHTAKTHBIMW MNOWaAKkamMn Na yaanén-
HOro koHpexcaropa C2.

Harpesartens noka coeguHsTs C nna-
TOR He cnepyer. BMecTo Hera Ha spems
NPOBEPKK YCTPONCTBA NPUNAANTE Peanc-
Top conpoTuBneHuem 1 kOm nwBon Mo~
HOCTH.

Bce BHOBb ycTaHaBNMBaeMbIE Pe3aunc-
Topbl — TUNopasmepa 0805 pna noeepx-
HOCTHOro monTaxa. Kospexcatop C1 —
Tunopaamepa 1206, C2 — tunopaamepa
0805, okcuaHui kougexcatop C8 — 8
kopnyce Tunopaamepa D. KHorka SB1 —
SWT ¢ AnWHO# TonNKaTens He meHee 9 MMm.

Cnepylowui aTan — nporpamMmmuposa-
HWE MUKPOKOHTpOnnepa. Ecnn wumeetcs

NOAXOOALMK NPOrpaMMaTop, TO COenaTe
3T0 MOXHO [10 YCTAHOBKWN MUKPOKOHTPOI-
nepa Ha nedatHyo nnary. Ecnu nporpam-
Martopa AnA MUKPOKOHTPONNepa B Kkopny-
ce SOIC-8 Het, NpUAETCH NPUCOBOVHNTE
pasbém ANA NporpaMmmaropa TOHKMMKW
NnpoBoaamMu HeNoOCpenCTBeHHD K BuliBOOaM
MUKPOKOHTPONNEPA, YXEe YCTaHOBNEHHO-
ro Ha nnary. Cxema nopxknio4eHrA nokasa-
Ha Ha puc. 5. Tun paavéma XP1 — PLD-6.
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Heobxoaumo suibpats cnocob nura-
HWS MUKPOKOHTpONnepa BO BPeMs Npo-
rpaMmmMnpoBaHnA. MoxHO nuTaTe €ro ot
nporpammartopa yepes pasweém XP1, ecnn
MporpaMMaTop 370 No3BonseT. A MOXHO,
HE COBOMHAR KOHTAKT 2 pasbema XP1 ¢
BLIBOAOM 8 MUKPOKOHTpONAepa, 3anu-
TaTk nocneaHuin yepes kabenb NUTaHWA
MasnbHUKa.

Mpexae scero, Heobxogumo 3anpo-
rpaMMUpoBaTh KOHOUTYPAUMKD MUKPC-
KOHTPONNepa B COOTEBETCTBMM ¢ Tabnuuen.
Aanee xopwl w3 danna ZD_20U_9.hex
3ArpyauTe B NporpaMmmHyio NamaTb MUK-
pokoHTponnepa. Ero EEPROM 8 paccmar-
pUBAEMOM YCTPOWCTBE HE UCMONL3YeTCA,
1 € NporpaMMUpOBaTh He HyxHo. Ecnu
3arpy3ka kopos npowna Hea npobnem,
npoeoaa MporpaMMrpoBaHUa  MOXHO
OTNasTe OT MUKPOKOHTPONNEPA, npensa-
PUTENRHO BEIKMIOYUB NUTaHne.,

Pa3prpg, 3uau. Pazpap, 3Hau.
SELFPRGEN 1 CKDIVE 0
RSTDISBL 1 CKOUT 1
DWEN 1 SUT1 0
SPIEN 0 suTo )
WOTON 1 CKSEL3 0
EESAVE 1 CKSEL2 i
BODLEVELZ 1 CKSELL 1
BODLEVELL 1] CKSELD 0
BODLEVELD 1
0 — sanporpamMmMpoEaHO.
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Tenepb NOAKNIOYUTE K BPEMEHHO NPU-
naaHHOMY BMECTO HarpesaTena pesncTo-
py ocuunnorpad, npuuém "xonoaHbiR"
BXOAHOW npoBopn ocuwnnorpada peko-
MEeHAYH NOAKMIYMTL K BhIBOAY PE3NCTO-
pa, COBAUHEHHOMY CO CTOKOM TPaH3WUCTO-
pa VT1. Ecnu Het ocuunnorpada, BMecTo
HEro0 MOXHO MCNONL30BaTE MYNETUMETD B
pPeXUME MIAMEDEHWA NOCTOAHHOrO Hanps-
KEHWS HA Npeaene He mexee 5 B.

Coepunute paabvém XS1 nasnbHuka c
USB-pa3wémMomMm KOMNbIOTEPA (MOKa Ha-
rpesatents He NOAKNYEH, noTpebnaemMsiin
TOK ByOeT 0CTasaThcs 8 AONYCTUMBIX ANR
KOMMLIOTEPA Npenenax) unn ¢ NATUBONLT-
HbIM CEeTeBbIM aAanTepoM © BbiXOAHbLIM
USB-pasbémom. B Teuenne 15 c nocne
3TOrOo ocuunnorpad wnu MynsTUMeTp
OypeT nokasblBaTbh MOMHOE HanpaxeHwe
nutanua. OxHo TpebyeTtca, 4Tobbl dopcu-

pOBaHO pasorpeTk HarpesaTens Ao pado-
4el Temnepartypsel. [lpn aTom ceeToamon
CBETUT HeMpepLIBHO.

[Nanee ycTpoWCTBO NepeingeT B pexum
NONOBUHHOW MOwHocTH. CeeToauon cta-
HEeT MuraTh (BCnbiWkW v Nay3sl no 1 ¢). Ha
aKpaHe ocumnnorpadga dynyT BuaHLl Nps-
MOYTONLHEIE UMMYNLCH C koadGuuneH-
TOM 3anonnenus 0,5, cnegylowme ¢ vac-
ToToW 1 kU, MynsTUMETP NoKaxeT nono-
BUHY HaNpPspKeHWA MMTaHnA.

MNpubBnuantensHo 4epea 30 ¢ ycTpoi-
CTBO OOMKHO aBTOMATWUHECKM NEPEenTH B
PEXVM MUHUMANLHON MOLWHOCTH (4eT-
BepTb MakcumaneHon). Ceetoouon cra-
HeT BCNbixMeaTb kaxase 2 ¢ va 0,2 c. Ha
3akpade ocumnnorpada NOABATCA UMY k-
cbl ¢ koadduumerTom 3anonHeqns 0,25,
cnepyolwme ¢ 4actoTol 1 k', a MynbTK-
METP NOKaMeT YeTBePThL HANPAXEHWUS M-
Tanua. Ecnm nevaTHyio NnaTy BCTPAXHYTb,
Ha 3ameHfIoLWEeM HarpesaTelb pe3ncTope
Ha KOPOTKOE BpemMs O0/MKHO NOABUTLCH
nonHoe HanpaAxeHne GoOPCUPOBaHHOTD
pasorpesa, 3aTemM yCTPOWCTBO Nepeinper
B pexiim NONOBMHHOWN MOLWWHOCTA.

Ecnu opHOKpaTHO HaXaTtk Ha KHOMKY
SB1, exkniountes $opcupoBaHHLI paso-
rpes, 3atem OyaeT ycTaHoBNEH Pexum
TPEX 4eTBepTeN MaKCHUManLHOM MOLLHOC-
Th. CeeTtoguon ByneT CBETUTLCA C MOBTO-
PAIOWMMMCS 4epes kaxobie 2 ¢ nayzamu
annteneHocTeio okono 0,2 ¢. Koaddu-
UMWEHT 3an0NHEHWS UMMNYNLCOB Ha 3KpaHe
ocuunnorpada byner 0,75, a MynsTUMeTp
NOKax)eT TPY 4eTBePTN HaNpPAXeHus nuTa-
HUA.

Hawarusimu Ha kHonky SB1 npoeepete
NepekniyeHne yCeTpowucTea Ha MWUHM-
MansHYI0 MOLWHOCTE M3 BCEX PEeXUMOB.
3Aech HYXHO OTMETUTB, 4TO NOCNe aBTo-
MATUHECKOrO MNepexona B pPexum MuHn-
ManbHOW MOWHOCTW kHonka SB1 nepe-
CTaHeT AencTeosarb. HeobxoauMo BeIATH
M3 HEr0 BCTPAXUBAHMEM MEYATHOW NNathl
1 TOMBKO NOTOM MNEPEKMIOYUTLCH Ha HYX-
HbIIA pEXUM.

Ha 3ToM NpoBepky MOXHO 3aBepLunTb
1 OTNanTk OT NNaThl PE3UCTOP, 3aMEHAB-
Wwuin HarpesaTenks. [lpoBon 0T kopnyca
HarpeBarTens pekoMeHAyeTCs NpUunaaTb K
NACOBOMY BuiBOLY koHpexcatopa C3.
MpoBoa, MAyWWA OT U30NMPOBAHHOIG OT
Kopnyca BbIBOAA HarpesaTend, npuna-
AWTE K KOHTaKTHOW NNowaake, coeauHeH-
HOW CO CTOKOM TpaHancTopa VT1.

W3 kopnyca ynanute nOAHOCTHIO
IWITLIPb, HA KOTOPLIA Gbina HAOEeTa NPUKK-
MaBlWaa Wapuk npyxuHa. Yctanosure
nnaty u kvonky SB1 B HUxHe nonosuHe
kopnyca. B ero sepxHeli nonosuHe He-
CKONBKO YKOPOTUTE KaHan, B KOTOPOM
HaxoOoMnNcA LWapuK. Tenepb 4epes Hero
OyneT BEIXOANTE HAPYXKY TONKATENb KHOM-
kv. Kawan ykopoTtuTe kycaukamu Tak,
47100 MEXAy NONOBMHAMW KOpPMyca He
BLINO 3330pa, HO KHOMKA NPOYHO Aepxa-
nacb B kawane. 3asvMHTUTE CamMopesn u
YCTaHOBUTE KONBLLO Ha CBOE MEcTO.

Ona nuTanva nasnsHMka yaobHo we-
nonk3csatb CETeBol apantep Ha 5B ¢
suixoaHeiM USB-pazvémom 1 ponyctu-
MBIM TOKOM Harpyskn He mexee 2 A,

O71 pegakuni. TIPOIPAMME MUKDOKONT-
ponnepa mmeeres no agpecy ftp://ftp. radio.
ru/pub/2018/07/2d20-u.2ip Ha HAWEM
FTP-cepsepe.



H. HEHAEB, r. Mockea

OTtnuyurensHas oOcCOBEeHHOCTs npeaaraeMoro CeHCcOPHOro
BLIKNIOYATENS — AONOJHUTENbHAN BO3MOXHOCTb YNpaB/IeHUA C
nomowysto moboro UK-nynera, B TOM Yyucne ¥ camogensHoro, onu-

CaHWHOro B crarvbe.

TO YCTPOWCTBO COBMewaeT 8 cebe

YHKLNN CEHCOPHOr0 BulkNoYaTens, k
KOTOPOMY CReflyeT MPWKOCHYTECA WMl
npubnnante nanew (Mav Apyryio YacTs Te-
na, unu kakoir-nnbo npeamet), U NK-gri-
KNIOYATeNA, KOTOPBIM MOXHD YNPaBAATh C
nomouisio MK-nyneta. OcHoBa 3TOro Bbl-
kodaTens — mukpocxema TTP223-BA6,
KOTOpas NpeaHasHaqeHa Ans nocTpoeHns
GECKOHTAKTHBIX CEHCOPHBLIX BuikKHaTe-
nen ("knonok”). OHa pearvpyeT Ha name-
HEHWE EMKOCTH NOAKMIOYEHHOrO K eé
BXOAY CEHCOPHOro anemeHTa — EMKOCT-
HOrO AaTt4nka v BeipabaThiBaeT COOTBETCT-

Cxema BbIKNWOYATENs noOKasaHa Ha
puc. 1. B erc cocras BXOAUT MUKPOCXEMa
TTP223-BA6 (DA1), xoTopas ynpasnaer
TpuHucTopom VS1. UK-curHansl npuHn-
maeT mogayne B1 u npeoBpasyer ux 8
WMMYNBCHBIA curHan. C nomowblo 3Tnx
CUTHANoB NPOMCXOAUT yNpaenedune none-
BuiM Tpauauctopom VT1. Ha racaulem
peancTope RE, avope VD7, crabunntpore
VD2 u konpeHcatope C5 cobpad ysen
nuTaHnsa cTabunU3npoBaHHBIM HaNpaxe-
Huem 5 B MK-mopyna B1 1 mukpocxembl
DA1. Nuraoulee HanpsxeHwe MUKpocxe-
Mbl [QONONHWUTENBEHO OTHUNETPOBAHO ©

Mocne nopaun CeTeBOro HanpsxeHua
MUKpOCXeMa kannbpyercs, 1 Ha ee BbIXo-
Ae (ebiBog 1) yCTaHABNMBAETCA HANpAXe-
Hue, pasHoe nutaloweny. Foatomy Tpu-
HUCTOP VS1 OTKPLIBAETCSH, W HA Harpyaky
(B AaHHOM Ciydae Ha namny HakanueaHus
EL1) nocTynaer nuTaloee HanpsxeHue.
Mockonbky Ha BbIBOALE 4 1 B MUKPOCXEMBI
NOAaHO HanpAXeHue nNTaHsus, oHa pabo-
TaeT B pexvme "kHonka ¢ dwukcauueir”.
MoaTomy Npu Kaxaom “Haxatui”™ (npv-
BnvxeHUn K CEHCOPHOMY anemenTy E1, a
DaKTM4ecK, NMPUKOCHOBEHWIO K KOPMycy
CBETOAN0AA) NPOMCXOAUT nepexnioyeHne
BBIXOOHOMO HANPAXeHus MUKPOCXembl, B
COOTBETCTBUM C KOTOPBIM NlaMna Hakanv-
sanma EL1 BkniovaeTca unm BelkioHaeTcs.,

B 0BbI4HOM COCTORHWK Ha Bbixoae MK-
NPUEMHKWKA MPUCYTCTBYET HaNpAXeHwe
okono 5 B, noatomy koHpeHcatop C1
yepe3d peancTopbl R1 w R2 3apAxaetcs
NPaKTU4ECKM A0 3TOr0 HaNpPsxXeHws.
MNMockoneky OHO 3akpeiBalOLLEe Ana none-
BOro Tpausucropa VT1, conpoTuBneHue
ero kadana Benuko, U TPaH3WCTOP He
BnuAeT Ha paboty mukpocxemel DAT.
Ecam va MK-npuémumnk B1 Ha4vnyT nocty-
narte uMnynecel ¢ MK-nynera, Ha sbixone
moayna B1 noseaTca MMNynsCel, NO3TOMY
koHgeHcatop C1 GypeT pa3spsxartbes
yepez auog VD1 u pesuctop R2. Korna
HanpsxeHne Ha koHpexcatope C1 ctanet

5 r R4 510 f\’? R6 47« :“
\ +U ==} ) ! - o -
N _, VD1 1N4148 | i3 VD7 1N4007| | 2
| OV - voz & | o\l sotreec )
GND! 6”5’223‘9’\5 BXV55C5V1 & 3, EL1 @
B1
TSOP31236
3
4,7 mr x VT1 1M
'x16B | K11038
Puc. 1

€1 VMoy Cdg VD39 oP}oVDE
) z%co 3 Q% 2 st s 98
°R1 R3C3 RS 3 o "]
251 = VBd 02 NOMOLLLIO 3NeMeHTOB R4 1 C4.
%o ez v VD3—VD6
VD1 HL1 o1 AunopHbit  mocT D

oo % VIJ? obecneumBaeT nynLCUpYIOLUM
¥oe - ?TE‘ A1 HanpsxeHvem TpUHUCTOP VS1,
offe C5 NoCNenoBaTeNbLHO € MOCTOM
BIIOYEHA Harpyska, Hanpu-
Puc. 2 mep namna Hakanmesanua EL1.

BYIOLLYIO kOMaHZy. HO 3Ty MUKPOCXEMY
MOXHO "0BmanyTh”, 3acTasus pearwpo-
BaTh Ha MW3IMEHEHWE CONpOTUBNEHWA,
Hanpumep, PesucTUBHOrO patyuka. Kak
aTo caenartb, OyAET pacckas’aHo HUXE.

"'yBCTEHTBﬂhHHM ANeMeHTOM
E1 cnyxunT nnowanka Ha ne4yaTHown nnare.
37107 aneMeHT NOAKNIoYEH K BXOay (Bbi-
son 3) mukpocxembsl DA1 uepez @BY
C2R3C3, KOTOPLIA NOAABNAET HU3KO4AC-
TOTHBIE HABOAKM.

MEHbLLE HAMPAXEHWA OTCEe4KN TpaHau-
ctopa VT1 (Turnosoe 3HadveHue Hanpsxke-
HUA OTCe4ku ana TpanaucTopa KMN103B —

okono 2 B), conpoTtvBneHve kaHana
YMEeHbLTCA. nClCKOHbe KaHan TpaH3nc-
TOopa BKNOMEH NOCNen0BaTeNlbHO C KOH-
nerncaropom C3, akevBaneHTHas EMKOCTb
3TON Ueny, NOAKMIOYEHHOW K BXOOY MUK-
pocxemel DA, yBENIUYUTCA U MUKPOCXEMAE
BOCMNPWUMET 3TO Kkaxk "MpuxKocHoBeHWe” K
CEeHCOPHOMY 2/eMeHTY, MNoaToMy eeé
BbIXOOHOW CUIHAN CMEHWUTCA Ha NPOTUBO-
NONOKHBIA.
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Ana NoBsILEHNA NOMEX03aWMLLEHHOC-
TW, B 4ACTHOCTW OT WK-nynsTOB Apyrown
annaparypbl, BPEM# paspagkn KoHAeHca-
Topa C1 BuibpaHo OTHOCWUTENBbHO BOMb-
WKWM — HECKONbKO CekyHa, T.e. Ans
BKMOYSHWUA MK BbIKNIOYEHWA NamMiel cne-
nyeTr VK-nynsT BKNOYATL Ha 31O Bpems.
3T0 MOXHO CY4UTATh HeyaoBCTBOM, HO
BEKMOY4AKT WNKW BbIKNO4aK0T OCBelleHuWe
HeuacTo. KOHeYHO Xe, Takow BhIKM4a-
TENL NyYlle UCNOoNL30BaTh B NOMELLEHWN,
rae HeT Apyroin annapatypsl ¢ MK-ynpas-
neduem. Torga émkocTs kosaeHcatopa C1
MOXKHO YMEHBLLUMThL B HECKOALKO pas,

Bce anemMeHThl Bhikno4aTens CMOHTHU-
poBaHbl HA NeYaTHoM nNnate U3 Gonsrupo-
BaHHOro C OAHOIA CTOPOHBLI CTEKNOTEKCTO-
mta TonuwwmHon 1,5 mm. HYeptéx nnatsl
nokasad Ha puc. 2. B yctponcTtee npume-
HEHbl peamcTopkl C2-23, MITT, OKCuaHbIE

_ Puc. 4 f

KOHAEHCATOPbLl — NMNOPTHLIE, OCTanbHbIe
KOHAeHcaTopbl — kepamuieckwe K10-17
uni uMmnoptheie. Auon 1N4148 moxHo
3ameHnTb NobuiM U3 cepuid KAS521, K522,
KO102, KA102, ocTtanbHbie auonbl —
MoBbie BLINPAMUTENBHBIE C A0MYCTUMBIMW
obpaTHbIM Hanpaxedvem He mexee 400 B
1 NpsiMbiM TokoMm He meHee 100 mA. Cra-
BUANTPOH — NGO MANOMOLWHLIA Ha
HOMUHanbHoe Hanpsaxedve 4,7 B unn
5,1 B. CeeTogmon MOXET BbiTb NOBbILLEH=
HOW apkocTW NBGOro UBETa CBEYEHWA B
kopryce guameTtpom 3 mm. CnenyeT oT-
MeTUTe, 4TO Y Pa3HbiX Npou3soguTensi
uokonéeka TpuHucTopoe cepun CRO2AM,
B 4ACTHOCTY, HYMEpPauWsi BuIBOAOB, 0a v
camMo HasBaHue, oTnuyaeTca (y Koro-to —
TPWHWUCTOP, @ Y KOro-T10 — CUMWMCTOP),
noatoMy Ha 370 Heobxoaumo 06paTiTe
BHAMaHue. Knemmuuk X1 — oaHOPAOHLIA
BUHTOBOW cepun DG126-03R, HO MOXHO
obontuces 1 Hea Hero, NPUNane NpoBoaa K
nnowankam Ha nnate. Mukpocxema ycra-
HOBNEHa CO CTOPOHbI ME4aTHLIX NPOBOL-
HUKOB, BHEWHUN BuO CMOHTUPOBAHHOR
nnatel NOKasaH Ha puc. 3.

Mnary MOXHO pasMecTuTs B Kopnyce
OT ceTeBoro OnNokKa NUTaHWA NOAXOARLMX
pazmepor (puc. 4). B BepxHen 4actu
Kopryca AenalwT OTBepcTie ANA CBeTo-
nvopa, a B bokoeoin — ana MK-npruémHm-
Ka, 1 B 3TOM cly4ae MoxHo obortucek 6ea
kKnemmMHuka. Cnenyet o6partMTe BHAMAHWE
Ha TO, 4T06bl He GbiNo ranbBaHWMYeCcKoro
KOHTaKTa Mexny CEHCOPHOW NNOLWAaAKon 1
nansuem. 310 MoXeT ObiTb ONACHO ONA
KUIHW W NPUBECTH K BLIXOAY M3 CTPOA 3ne-
MEHTOB ycTponcTea. MK-npuémHnK mox-
HO pa3sBepHyTb NapPannensHo MNe4YaTHon
nnarte, B aToM Cy4ae Takow BeiKNYaTens
MOXHO pasMecTWTb B KOpNyce craHnapT-
HOFO BbIKNKOYATENA.

Ons ynpaBneHwa BoiKA4aTenem
MOXHO npumennTs MK-nynsT o1 Bsiluen-
LWern 13 CTPOA WNK CTEPoW annapaTypsl,
KOTOpas yxe He ucnonsayertca. B atom

i ‘.‘1:'

=i

cnysae OH He BymeT BRMATE Ha Opyrue
npuGopsl ¢ WK-ynpasneHuem, KoTopsie
IKCANYATUPYIOTCH B HACTOSLIES BPEMA.
HO MOXHO WM3raToBUTb W CamMOLEAbHbLINA
nyneT. Ero uenecoobpasHo caenats, ecnm
HyxeH "0ansHOBOoMHBIN" NMynsT ¢ Aanb-
HOCTBIO aercTemns 10...15 M. [Ina n3roTos-
nexuna takoro MK-nynsTa MOXHO npume-
HWTB KOPMyc OT manoradapuTHOTO Kap-
MaHHOro GoHaps, B KOTOPOM €CTh UAK B
HEro MOXHO nNOMEcTUThL GaTaperHbli
OTCEK ANA ABYX MW TPEX 3NeMEHTOB NUTa-
HuA Tunopaamepa AAA. B astopckom
BapuaHTe NoAXoAAWNM OKa3ancs Hepno-
POroi KApMaHHLI CBETOANOAHEIA DOHAPL
(pve. 5). Ero "BckpeiTe" nokaaano
(puec. 6), 4TO B HEM NPUMEHEH CBETOOMOL,
C AnameTpom kopnyca 8 mMm 1 Gonblumm
YINOM W3NYHEHWS, NO3ATOMY Ans (poKycH-
POBKM nNy4a NpMMEHeHa npo3pa4Has
nnacTMaccoBan nN1H3a-Hacanka, koTopas
AONONHWTENBHO CKpenaseT ABe NONOBMHbI
kopnyca doHapa. B wratHom BatapelHom
OTCEKE pasMeLleHsl TpW 3nemexTa
LLR1130 (ananorn — LR54, V10GA, AG10)
C CyMMapHeiM Hanpsxkeduwem 45 B.
Depxatens atoi Garapen ODbLeAWHEH C
Aepxarenem ceBetoavona v NOABUMHLIM
KOHTAKTOM Bhikfio4arens SA1 B oowd

MoAaynb, KOTOPLIA 3aHMMaeT B Kopnyce
mMano mecta. HenoasuXxHbIM KOHTAKTOM
BLIKNIOYATENA CAYXUT BbIBDA aHoaa cee-
Toanona. Hesninanawwmin ABUXOK Bbi-
KNouaTens pa3Meléd Ha kopnyce doHa-
pa. TokoOrpaHu4MBAKILUK PE3UCTOP,
KOTUprﬁ HACTO BEMO4EK0T nocneposa-
TENLHO CO CBETOAMOAOM, OTCYTCTBYET.
Tok, notpebnaemsblidi ceeTooMOAOM, —
okono 60 MA 1 OrpaHuHeH, No-BUOMMOMY,
TONBKO BHYTPEHHUM CONPOTUBNEHUEM
3INEMEHTOB NWTAHWA.

Mockoneky 8MKOCTE FanbBaHUYECKOro
anementa LR1130 okono 75 mAMY, npo-
LONKUTENBHOCTE paboTel doHapa (aa w
WK-nyneTa) OT 3TUX 3NEMEHTOB HeBenuka.
MNoaToMmy xenaTtensHo npumennTe Gonee
emMKMe, a 3HaumT, 1 BonbLuKME NO pasmepam
INeMeHTbl NMTAaHKWA. K CHacTbiO, KOpNyc
BbIOpaHHOro )oHapA OKa3ancs TakuMm, 4To

B Hero Ge3 npobnem nomMecTUncs uu-
NWHAPUHECKWIA DepxaTens-kacceta Ans
TPEx 3neMeHToB Tunopasmepa AAA (Ha
puc. 6 on 4éproro useTa). MNoaTomy Buino
PELWEeHO OCTaBWTb OCHOBMYKD DyHKUMIO
donapa, pobasve BOIMOXHOCTW MNPO-
cTeiwero MK-nynesra.

Cxema doHapa n ero mopaboTtka oo
WK-nyneTa nokasadHa Ha puc. 7. BHosb
BEOAUMEIR 3NeMeHTh M NopaboTkn Boige-
neHsl ueeToM. Bo-nepeeiX, ynaneHs ane-
MEeHTHl wTaTHoW Oartapen GB1 doHapsa.
Y10o66! npu 3ToMm FIO,E.BM)KHBW'I KOHTAKT
spikoYarena SA1 He Buinapan, B3amed
HUX BCTABNEHA AMANEKTPMYECKan NpsMo-
YroNbHan WNKW UMAWMHOPUYECKARA BCTaBka
COOTBETCTBYIOWEro pasmepa. Mockonsky
BHYTPEHHEE CONPOTWMBNEHWE 3NEMeHTOR
Tunopasmepa AAA menblue, sem LR1130,
BBEAEH TOKOOrpaHM4uBaloWmin pesucTop
R1. Ero nonbopkoi MOXHO WMIMEHWTH
APKOCTb POHAPR, HO HE cnenyeTt aenatb
TOoK ceetoawopa Gonblue, 4em OH Bhin
(60 mA). Ha mukpocxeme Tanmepa DA1
cobpaH reHepatop MMMyNsCOB CO CKBAX-
HOCTBIO ABa (Mmeannp), paborawwmii Ha
yactote okono 36 kM, koTopyw 3anaeTt
RC-uene R2C2. 371 MMriynsehl NOCTYNAOT
HA 3aTBOP NONEBOro TpaHaucTopa VT1,



Puc.7

KOTOPbI, OTKPbIBA-
ACb, NOAAET HANpPAXKE-
HWEe Ha uanyLawouwue
WK-anons VD1—VD3.
Peanctop R4 — TOKO-
OrpaHU4NBAIOLLINIA, OH
3afaét  Makcumans-
Helil TOK 4Yepes aTu
avonwl. Yem Gonblwe
Tok, Tem Oonbuwe
NansHOCTL AEWCTBUS
WK-nynera, Ho cneny-
eT Y4ECTb, 4TO OH HE
[onkeHd nNpeBbillaTe
MakcumansHo aony-
CTUMOro and  Wu3ny-
yawouwwx auopos. Ons
AN107B — aTo 100 mA.

Ans BKNOYEHWA
thonapa B pexum MK Puc. 9
nay naxuwmaloT Ha =
kHonky SB1, npu atom HavuHaeT pabo-
TaTk FEHePaTop UMNYNLCOB. [MOCKOALKY
BpemMs cpabaThiBaHWA BLIKNIOYATENR NMPH
ynpasnedHun ¢ nomMouwnio WK-nynsta
BuBpato A0CTATOMHO BONLLUMM, O 4EM
CcKkasaHo Bbiwe, 4T00bl BbiTh yOexneH-
HbIM, HTO NYNLT BKAKYUNCS, YHEPE3 peau-
ctop R3 na ceetomgmon EL1 donapa
nocTynaeT HeboNbILIOW TOK, MOITOMY OH
6yneT cBeTUTL Heapko, T. e. GyaeT pabo-
TaTb KaKk WHOMKATOP BKNDYEHWA NynsTa.
MonBopkon 3Toro peancTopa MOXHO
yCTaHOBMTb KHenaemyrw ApPKOCTe B 3TOM
pexume. Mockonbky MMnynscel WUK-u3-
Ny4eHus y caMmoAeneHoOro nyneta cne-
AYIOT HENPEPBLIBHO, @ He navkamu, kaxK B
wratHeix MK-nynsTax, Bpema cpabaTeiBa-
HWA BLIKAKDYETENA YMEHbLLUNTCA.

B VK-nynsTe npuMeHeHsl pe3vcTopsl
Tunopasmepa 1206, koHgeHcaTopel —
Tunopasmepa 0805, konka — nobas ma-
norabapwutHas TakTosas (¢ camoBo3epa-
Tom). B ycTponctee npumenéd KMOTM-
Tavmep KP1441BW1, nockoneky OH 3KO-
HOMUW4YEH W coxpaHaeT paboTocnocob-
HOCTE NPWU CHKEHWI MUTAIOLIEro Hanps-
wenua no 2.3 B. B cnyvae npumereHun
Tanmepa NES55 (MyuHUManoHoe Hanpsxe-
Hue nutadus ¢ 4,5 B) cHavana Heobxonm-
MO nposepuTe ero paboTocnocobHocTe
npu Hanpsxexun 3,5.,.4 B. Ecnu oH pabo-

Taet, Toraa ero MOXHO NCNONL30BaTh Kak
3ameny.

MOXHO NPUMEHUTE OPpYrue NPUEMHLIE
WK-monynu v uanysawowme WK-guogsl,
OOHAKO He NuiHUM ByneT NpoBepUTs, BO-
NepBbix, COBMNAAAIOT NM NO ANWUHE BOMHbLI
MakcumMyMbl Uanyuerus VK-auona v 4ye-
CTBUTENBHOCTE NpuémHoro UMK-mopyns.
Bo-BTOpLIX, 4acToTa WMMNyNLCoBs, NOCTy-
nawWwmx Ha uanyJaowmin MK-guon, aonx-
Ha OblTb paBHa 4acToTe, Ha KOTopylo pac-
cuntan MK-moayns. OT 3atux nByx daxro-
POB CYWECTBEHHO 3aBUCUT "NanbHoDOW-
HOCTk" ¢oHaps 8 pexume WK-nyneta.
Makcumym uanysenunsa auopa AN1076 —
Ha gnuHe BonHsl 950 HM. OBLIMHO Ha 3TOR
*e ANVHEe BONHBI HOPMUPYIOT NapameTpbl
BonblwwHcTEa NpuEmHbIx MK-mopynei.
YactoTy reqepatopa B MK-nynkTe mMOXHO
vamennTe nogbopkoit pesuctopa R2 u
koHpeHcaTtopa C2. Yem Gonswe conpo-
TUBNEHUE WMNK EMKOCTh, TEM MEeHblue
yacToTa.

BONBIWKWMHCTBO 3NEMEHTOB Camopens-
Horo MK-nynkTa CMOHTUPOBaHe! Ha nevar-
HOW nnarte w3 HoNLrMpoBaHHOTO C ABYX
CTOPOH CTEKNOTEKCTONUTa TOMWUHOWM
1 MM, e€ 4epTéx nokasad Ha pwuc. 8.
Mnaty paamewaiT Noa WIaTHLIM CBeTo-
anoaom ¢oxapa, PRAOM AenalnT oTBepc-
THe ANA ToNkaTens KHorkn (puc. 9). Camy

KHOMKY 3aKpennsainT B kopryce C nomo-
w0 TepMokned. Boe coeauHeHna nposo-
DAT TMOKUM M30NMPOBAHHLIM MOHTaXHbLIM
MPOBOAOM,

Kak paboraeT B MK-guanasone nnact-
maccosas nuH3aa oHaps C TOYKW 3pe-
HUA QOKYCMPOBKM, WMCCREfOBaHWE He
NPOBOAMNOCH. TIO3TOMY Manyuvawwwue
WK-puoas VD1—VD3 ycranosneHs
HEeNOCPEeACTBEHHO Ha Kpasx NWH3bI-
HACANKU, OANA Yero B Hel NpocBepneHs
OTBEpPCTUA COOTBETCTEYIOU.I.BFO anamert-
pa (puc, 9).

Whorpa tpebyetca, utobel npu no-
Oa4e certesoro HanpsaxXxXeHws nuTadve Ha
Harpyaky He NnocTynano. 310 MOXeT LTk
BAUKHO NPV NEpepkiBax B noaaqe ceTeso-
ro HanpaxeHua. B 3ToM cnyyae Hano
oTcoeauHnTe Bxoa AHL (emieBop 4) ot
NNCOBOW NWUHWKM TNUTEHWR, HanpuMmep,
OTNasTb U NPUNOAHATL IO HAL NeYaTHOR
nnNaTon.

He cnemyer 3abeiBats, 4T0 npu
nogknioveHun K cetw 230 B Bce
3NeMeHThI BbIKMID4YaTrena HaxogaTca
nog 3rMM HaANPIXeHNEeM, K HUM HU B
Koem crnyYae He cnegyet NpUKa-
cateca! L]

MOAVIIbHAS PEKJIAMA

Mpu6opsl PALUOMACTEPA!

XWUT! WNameputens EMKOCTM M
ESR "ESR-micro v5.05+", npegna-
AHAYEHHBIA 119 M3MEPEHWUS EMKOCTH U
ESR anexkTponntu4ecknx KoHaeHcaTo-
poe Be3 neMoHTaxXa WX W3 Me4aTHON
NnNatel €  akKymMynatTopom  —
3150 py6.

Mpubop "FBTest v1.1" ana oGHa-
PYXEHWA KOPOTKO3AMKHYThIX BUTKOB B
MMMNYNLCHBIX TRaHcgOopmaTopax, Kog
RDDVOO1 — 1125 py6.

HOBWHKA! Cobpauxas nnata
RI158.1M wumMmnynucHOro metannouc-
karenda Ana rnouvcka mMeTannuyeckux
00BLeKTOB B FPyHTE, MECKe, CTeHax,
rycTol Tpase W NpoyYux yCcnoBuax —
750 py6.

PaauwokoHcTpykTopel  Radio-KIT,
Arduino-Kit, MACTEP KWUT, Ekits v
KitLab, s3anyactu Ana pemoHtTa —
8 MHTEPHET-MATA3WHE "AECCH".

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

{916) 029-9019,
WuTtepreT-marasud: WWW.DESSY.RU
e-mail: zakaz@dessy.ru

* * *

CpoyHoe W3roToBREHWE MeYaTHbIX
nnart.
WhatsApp, Viber +7-926-092-98-37.
0121902@gmail.com

BECNPOBOOHASA NEP AYA 3BY-
KA! MEPEJATYMKW, MPUEMHIWKMW,
PLL-CMHTE3ATOPhHI
www.new-technik.ru
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MNpwuém craten: mail@radio.ru
Bonpocei: consult@radio.ru
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XUT NPOAAX! lMpubop ons
TECTUPOBAHWUA 3NEKTPOHHLIX KOMMO-
HEHTOB (TPaH3nCcTOpPLI, ANOAbLI, TUPWC-
TOpPbl, KOHAEHCATOPLI, Pe3ncTopbl,
WHAYKTMBHOCTK W ap.) "“TPAH3WC-

| TOP TECTEP-M2" — 2550 py6.

— HaGop peraneid Kopnyca
TpausucTop Tectepa-M2 — 525 py6.

— HOBWHKA! Undposas wkana
DS018A ons TpaHcusepa / YacTo-
tomep no 50 My — 1500 py6.

— XWUT NPOAAX! MNMnata vac-
totomepa FC1100-M2 ot 1Ty ao
1100 Ml'y (cobpaHHas n HACTPOeH-
Has), 2exopa: 0.50 MMy w
1...1100 Ml'y, TepMOKOMNEHCHMPOBAH-
Hblll kBapuesbl reHepatop TCXO,
PErynupoBKa YPOBHA, UBETHOW WHOW-
KaTop, BCTPOBHHbLIA TecTep Keapue-
BbIX peaoHatopos 1,.25 My, onxo-
BPEMEHHOE M3MEepEeHNe 2-X 4acToT —
2550 py6.

— Habop peranei Kopnyca 4acTo-
Tomepa FC1100-M2 — 525 py6.

— KacceThnua nnsa xpadenmna SMD
pe3ncTopoB W koHaexcatTopoe Pap
E24, 171 a4yenxka — 995 pyb.

3BOHMUTE! 3AKA3bIBAWTE!
Mo Homepy 8 (916) 029-9019
c 9-30 no 18-00 MSK,

no e-mail: zakaz@dessy.ru

wnu Ha cante www.dessy.ru

* - &

CpoYHOe W3roTOBNEHME NMEeYATHLIX
nnart.
WhatsApp, Viber +7-926-092-98-37.
0121902@gmail.com

SDR npuémHMKN 1 akceccyapsbl:
www.radiospy.ru

WMuTepHeT-Mmara3vui
Panuo3NeKTPOHHbIX KOMNOHEHTOoR
npegnaraeT NO HU3KWUM LieHam
CO CBOero cknapa:

' MWKpOCXEeMbl WMMAOPTHBIE W
oTeyecTBeHHble;
TPaH3UCTOPSLI
oTeYyecTBeHHbIe;
““AnoALl M AWOAHBIE MOCTHI
WMMOPTHbIE U OTEYECTBEHHbIE;
pe3ncTopbl;
“KOHZEHCATOPBI;
naansHoe o6opyposanue;
“NNaTsl MakeTHble;
pasbémbl;
“TIPUNON;
dniocol;
| U mnoroe gpyroe, 6onee 10000 na-
WMEHOBaHWA.
| http://bars-component.ru
| Ten.: 8(4922)53-75-03,
+7(905)616-58-80

MMNOpPTHLIE U

NMepBuyHbIie yacol Ha NMJIUC

. PEObKWH, r. YneaHoBsck

3710 ycTpoiicTBO, NOMMMO CHETa N oToOpaxeHns Ha MHgMKaTope
TeKyujero BpeMeHu U 4arsl, nepefaér ux no KaHany cBA3N AN MPpUEé-
Ma BTOPUYHBIMW Yacamu, 4TO NO3BONIAET NOCTPOUTL pacnpenenéx-
HYl0 cucTemy oToGpaxXeHUus eqUHOro BPpEMEHN, HanpumMmep, B npege-
nax y4YpexgpeHus. OrnuyntensHan ocobeHHOCTB npegnaraemMbix
4YaCcoEB — MWCMOsAb30BaHWe B HUX MPOrpaMmMupyemMoi 1orn4ecKon
uHTerpansHoi cxemsl (MJIUC). B ctarbe nogpobHO paccMOTpeHs!
npoexTsl koupurypaumun MNJIMC ana yacos, paspaboraHHbie HA pa3-
HbIX f3bIKax ONMCcaHWa annapaTrHbIX CPeACTs, NpuBefeHsbl cBeQeHns
06 ux cTpykType u ocobeHHOCTAX MOAeTMPOBaHUNA.

I pepnaraemble  NEPBUYHLIE  YAChI

MMEIOT Kak BHELUHEEe nuTaHue, Tak u
pe3epBHOE aBTOHOMHOE NTaHne CHETYH-
Ka TEeKYLLEero BpemMeHu 1 0atbl 0T NUTHUeBso-
ro anemedTa. YCTPOWCTBO COAEPXKUT
ABYXCTPOYHBIA CUMBONbHBIA KK C
BCTPOEHHBIM KOHTPOANEPOM, COBMECTU-
meim ¢ HD44780. Ha XKW oTobpaxaeTtca
[ara — enuHULbl M ABCATKY Y1Cen Mecs-
La, Mecala v rona v BpemMa — eauHnuUbl U
necatkn qacos (o1 0 fo 23), MUHYT ©
cekyHa.

Yacel paboTaloT B ABYX pexumax —
oToDpaxeHnn TEKYLIETO BPEMEHW M AaThb!

pexume oToDpaxXeHWs Oartel 1 BPeMeHW.
Ha XKW BuiBOoasTCH WX TEkylWMe 3Have-
HWA, 8 Takke cumBon R B BEPXHER CTpOoke
XKW cnpasa. Ceetoanod WHAWKAUWK
peXumMa Ha nnare ycTponcTsa noratle.
ns cyéTta BpemMeHW WCNONL30BEaH
annapaTtHblii MOOYNb 4acoB-KaneHoaps
CO CNeumanmanpoBaHHON MWUKPOCXEMOHN
PCFB563 [1]. ObmeH nHdopmaumnein mex:-
ay oM moaynem u MINC nper no uatep-
deitcy I°C. Monyib cHabxéH peaepeHo
nuTueBoin Barapeen Hanpsxexuem 3 B,
47O NpeaoTepawaeT cGon xoaa 4acos npu
nepepbiBax BO BHELHEM NWTaHuW YCT-

Ta6nuua 1 Ta6nwuua 2
’;::f;’ Conepmumoe DIP(3..0]* <
nepegavn, bog,

1 3aronosok (cumBon 5) o111 4800

Jecatiu yucen mecaya 1011 9600
3 EAMHMUBI YUCEN MBCALE 1101 19200
4 Jecatiu mecnaues 1110 38400
S Enauuunl mechles Bce ocTansHbie
6 fAecaruu ner 3IHa4EHHA 210
7 EAMHMUBI neT Np! 1 0 — srmouen (ON);
8 Jecatiy yacos 1 — abiknoued (OFF)
9 EAanHMUBL 4acoB
10 Jlecarin muHyT poncTea. Bo scex pexumax NINC uutaet
1 EQNHMUBI MARYT AaTy U BpeMA 13 MOoayns Hacos-kaneHaa-
12 Jecaruu cenyra PR AR2KAL) B CEKYHAY,
3 E AL CRKYHA Mone3zoeatens ycraHasnueaeT Havalb-

W YCTAHOBKM WX HauaNbHbiX 3Haqenwin. O
NEeNCTBYIOWEM PEXUME CUrHanM3npyloT
COOTBETCTBEHHO CuMBOALI R n S Ha XKW n
oTaenbHEA ceeToano. Knaswarypa va-
coB conepxut 16 knasumw, nuiis 14 w3
KOTOPLIX necnonb3osade:: 0—9, ENT, ESC,
GO, LOCK. OHa moxeT BuiTh 3abnokupo-
BaHa M paabnokuMpoBaHa HaxaTuem Ha
knasuy LOCK. O 6GnokvpoBke curHanm-
aupyoT cumeon L Ha XKW v otpensHbiA
cBeToaAKroAa.

Orobpaxaemyto Ha KKV nHGopmMaumio
0 BpeMeHM KU AaTe NepBu4HbIe Yacel Nepe-
nawT Ans oTo0paxeHwA BTODWYHbIMK
yacamu no uHTepdeiicy RS-232 co cko-
pocThio 2400 bop, 4800 Boa, 9600 Boa,
19200 bopn wnn 38400 bop,. CkopocTe 3a-
Hator ¢ nomolwsio DIP-nepeknoyarenan.

B ycTpoicTee umeeTcs anektpomar-
HUTHBIIA WanydyaTens 3syka. Hanpsxexwe
BHELWHENO WCTO4HWMKA NUTaHKa NepBn4-
Hbix 4acoB — 3,6...5,7 B. Npw Hanpaxe-
HuKM 5 B notpebnsiemsil OT HEro TOK He
npeseilwaet 100 mA.

Mocne BKNIOYEHWA NMATAHUA WK ycra-
HOBKW B MCXOAHOE COCTOAHME HaXarnem
HA KHOMKY 4ackl HayuHawT pabortate B

HblE AATY 1 BPEMA NYTEM npamMoro Habopa
C KNaguaTypel, NpeaBapUTENEHO nepese-
Of NMEPBUHHBIE HaCkl B PEXMM UX yCTaHOB-
ku. [na 310oro HeobxoanMmMo OAHOKPATHO
Haxarte Ha knasuwy GO. Ha BepxHen
ctpoke XKW cnpasa 6yner sbiBeaeH ciam-
BOn S, a Ha nnaTte ycTpoWcTBa BKIO4EH
COOTBETCTBYIOWMIA cBeToguoa. 3atem
3a0al0T AaTy ¥ BPEMA HAXaTUAMM HA KNa-
suwu 0—9. Hanpumep, 4Tobbl ycTaHo-
BMTb Oaty u epems 26.03.18 13:25:45,
HEeoBX0AUMMO NOCNen0BaTeNsHO HAXaTb
Ha knasmun 2, 6,0,3,1,8,1,3,2,5, 4, 5.
Y7006! BO3BPATUTLCA B PEXKUM oToOpaxe-
HUS, HaxmuTe Ha knasuwy GO nosTopHo.

Ecnn 8 Habope ponywewa owwndka,
HaxmuTe Ha knasuiy ESC 1 HayHuTe Ha-
6op ¢ Ha4ana. Habupaembie 3Ha4YeHuns
cpasy xe otobpaxawTcs Ha XKW. Ona
3anucKu HabpaHHbiX 3HA4YEHUW B MOOyNb
YACOB-KANEHAAPA HAXMWTE HA KIasuLly
ENT. Mo okoH4aHuKM 3anmeu, koTopas npo-
WM3BOAWTCS MOYTH MIHOBEHHO, YCTDOWCT-
BO aBTOMAaTUYECKM NepenaeT nua pexuma
YCTAHOBKY B pexum otoBpaxeHns. Heob-
XOOMMO 3aMeTuTb, 4TO NpoBepka Kop-
PEKTHOCTW BBOAMMbLIX € KNABUATYPSI
3HA4YeHWIA B Yacax He npepycmaoTpena. 06
3TOM AONKeH 3aboTUTLCA NoL30BaTENb.



Y1o6bl nabexate NOCNEACTBUIA CAy-
HaWHbIX HAKATWIA Ha KNaByLLKW, KNasuary-
pa 8 ntboit MOMEHT MOXET ObiTh 3abno-
KMpoBaHa nonb3oBaTenem. bnokuposky
BK/IIOHADT W BhIKNIOHYAKT HaXartuamy Ha
knasuiny LOCK. Mpu 3aBnokvpoBaHHOW
knaswartype B HuxHen ctpoke XKW cnpa-
Ba OyneT BbiBEOeH CuMMBon L, a Takxe
BKJIOYEH COOTBETCTEYIOWMIA cBeToanom
Ha nnare.

Kaxnoe HaxaTtie Ha niobyio U3 knasuLl
CONPOBOXAAETCA 3BYKOBLIM CHUMHANOM —
na4Ykon 13 CTa UMNYNLCOB 3BYKOBOW 4ac-
TOTE. [MpW BKMOYEHHOA BNOKMPOBKE YCT-
POVMCTBO pearvnpyer TONbKO Ha Haxarve

Bok (cumBon $). CkopocTe nepenayun no
RS-232 moxeT ObiTh BeIDpaHa nonsL3osa-
TeNem W3 HEeCKONbKWX CTaHOAPTHLIX 3Ha-
yeHuir. TpebByemoe eé aHayeHwe 3apaoT
yeTeipema DIP-nepexnoYaTenamMn, nMero-
wMMMcs Ha nnate yctpoictea. Coort-
BETCTBWE 3dAdBaemMbix JHaYeHUN CKODO’C_-
™ nonoxeHnam DIP-nepekniovarenen
nokaszaHo B Tabn. 2.

Maxe‘r MepBr4HbIX HacoB BeINONHEH Ha
OCHOBE 0TNago4Hoi nnatel DEO-Nano [2],
copepxawen TNNNC EPACE22F17C6BN
cemenicTea Cyclone-IVE, mukpocxemy
KOHODUIYPALMOHHOW 3arpy304HOA NamaTi
EPCS64, cTabunn3atopbl Hanpsxerwia

HOrO CMHXPOCUrHana, cTabunuaaTopsl Nu-
TAOWWUX HAMNPSXeHWA, 3arpyaquk-npo-
rpammatop USB-Blaster n Hekotopbie
DPYIve 3M1EMEHThI HA CXEME HE NMoKasaHsb!.
MosnunoHHbie 0Bo3HAYEHWS 3NeMEeHTOB
BHYTPW Nnatel DEO-Nano, opyrux rotoBhix
MAar ¥ MOZyNen cooTBeTcTeyoT ux obo-
3HAYEHWAM Ha CXemax MPoU3BoanTene.

Mogynu A1, Ad u KK HG1 nutalotca
OT BHyTpeHHero ctabunuaaTopa Hanpsxe-
Hua +3,3 B nnarel DEO-Nano (A3). 3710
HAMNPAXEHWE BLIBENEHO HA KOHTaKThl eé
paszbémoB. MakcumansHblid TOK Harpysku
ctabunuaatopa Hanpaxedus +3.3B —
1.5A

~ Pumc. 1
knasuium LOCK, kotopoe cHumaeTt 6noku-
poBky, Knasuwwu 0—9, ESC, ENT penctsy-
10T W CABYMMBAKOTCA TONLKD B PEXUME YCTa-
HOBKW atsl n spemedn. Knasuwa GO pen-
CTBYET 1 03By4MBaETCA B NOOOM pexwvime,
HO NALLL NPK OTKMIOYEHHON GRoKMpoBKe.
Bo Bcex pexumax npoyvTaHHbie 13
MOLYNA YaCOB-KaNeHAaps 3HA4EHWA [aThl
W BPEMEHW HE MEeHEee ABYX Pa3 B CeKyHay
nepeaanTca No uHrepdeincy RS-232 anq
WCNONL30BAHWA BHELLHUMK YCTPOWCTRA-
mu. MNMognexawas nepeagaqe nupopmMauma
npecbpasyercs U3 ynakoeaHHOro ABOWY-
HO-AECATUYHOro hopmMaTta, B KOTOPOM OHa
Obina npoYvTaHa w3 4Yacos-kanewpaps, 8
HEYNaKOBaHHLIA [BOMYHLIA dopmar. 3a-
TeEM ABOMYHbIE KOAbl npeobpa3syloTca B
CUMEONLI, COrAAacHO kKoposown Tabnuue
ASCII, » B8 TaKoM ByAE NEPeOAnTCH.
dopmart nepepasaemov MHdopmaumum
nokasad B8 Tabn. 1. MNMoceinka cocTonT K3
13 BanTos, NepsbIf M3 KOTOPBIX — 3arono-

+3,3 B, +2,5 B, +1,2 B, Heobxoonmbix ang
nutanus NMJINC, kepapuesbid rewepaTop
rnoBansHOro CUHXPOCUrHana 4acToTon
50 Mry, sarpyauuk-nporpammatop USB-
Blaster n HekoTopbie apyrve KOMNOHEHTEL.
BHewHWA BUA Makera nokasad Ha
puc. 1. Momumo nnatel DED-Nano, 8 Hero
BXOOAT CUMBONLHLIA ABYXCTPOHHLIN KKK
1602ZFA c BCTPOEHHLIM KOHTRONIEPOM,
cosMecTuMbiM ¢ HD44780, moaynb va-
cOB-Kanedaaps peansHoro spemeHn RTC
Board va mukpocxeme PCFB563, nnata
xknaguatypsl Ha 16 knasww 4x4 KeyPad
[3], npeobpazoearens yPOBHENA CUrHANoB
RS-232 Mod-RS5232 [4], asykoBon na-
nysarens, ynpasnaemsiii TDaH3UCTOPHLIM
KNHOHOM K kHOMKa cOpoca.
MpuHUMnMansHasa cxema MakeTa 4acoB
npuBeperHa Ha puc. 2. YCTaHOBNEHHEIE HA
nnate DEO-Nano mukpocxemer O3Y, ALM,
EEPROM, undbpoeoii akcenepomeTtp, KOH-
durypauuornoe N3Y, reneparop rnobGans-

Ceetoavon LEDO nnatel A3 Mcnone3o-
BaH ONS WHOVMKAUMM TeKyWero pexuma
pabortel 4acos, a ceetoguoa LED1 — ans
nHaMkaun BnoknpoekK KnasmaTypsl.

Wanysatene 3syka HA1 — manomouy-
HEIA 3NEeKTPOMArHUTHBIA. MOXHO npume-
HWTL W NbE30UanyyaTens 3syka. B nocnen-
HEM CNy4ae HeoDXOAMMOCTU B MCNONL30-
BaHWM 3NEKTPOHHOMO KNio4a Ha TPaH3uC-
Tope VT1 HeT

MMUTaTe MAKET MOXHO 4epe3 pasbém
miniUSB nnatet DEO-Nano, He nokasaH-
HEIA HA CXeMe pUC. 2, UMK Yepes pasbém
nuTanua atoin nnate JP4. Ha paswém
miniUSB Heobxoaumo Nnogasare Hanpaxe-
Hue 5 B, a Ha paavém JP4 — 3,6...5.7 B.

B moayne RTC PCFB563 (A1) mukpo-
cxema PCFB563 moxeTr nurtatbcs oOT
BHELLHEro UCTOMHUKE WU NTUTUEBOro 3ne-
meHTa BT1 B 3aBUCHMMOGCTW OT NONOXEHWA
nepemMbidky Ha pasnéme H2. lMNpun atom
nuTanue peavctopos R1, R2 ecerpa octa-
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ETCA BHewWHyM. [Nockonbky TOK, NoTpeb-
naemMblit Mukpocxemoid PCFB563, scero
COTHU MUkpoamnep npn obmeHe uHpop-
maumeit no natepdeiicy FC 1 coTHn Hano-
amnep 8 orcyrcTewe obOmeda, 3anaca
aHeprum B anemente BT1 LonxHO xBaTtate
Haponro.

Mpn xenaHvun MOXHO eweé Gonblue
YBENUYUTE CPOK CNyxBbl 3TOr0 3neMeHTa,
[ONONHWE MOAYNbL Y3NOM PasBsa3kn oc-
HOBHOTO W PE3EPBHOIr0 UCTOYHUKOB NWUTa-
Hus. [lna 3TOr0 nepembiyky Ha pasbéme
H2 cnepyer 3aMeHWTb TPEXBLIBOOHOM
cHoproin U3 asyx auonos LLoTku, Hanpu-
mep SBL1040. [lnoas NOAKnOHAT aHo-
Aamu Kk koHTaktam 1 1 3 paswéma, a
ofLIMM KaTOOOM — K €0 KOHTaKTy 2.

HanaxveaHue 4acos CBOOMTCA K yCTa-
HOBKE Hauny4lweil KOHTPacTHOCTW U300-
paxeHna Ha akpane XKW HG1 noa-
CTpOeYHeIM pe3ucTopom R1 v nonbopxe
peaucTopa R3 ona nonyyveHWs OOCTATOM-
HOW rpOMKOCTW 3BYKOB, COMPOBOXAAN0-
LWAX HBKATUEM HE KNaBMLLIN.

MpoekTsl MUC

Ana npeanaraeMblx NepeBUYHbIX Hacos
pa3paboTaHsl Aga NpoekTa KoHdwrypa-

Flow Status

Quartus T 54-5it Version
Revision Name

Top-evel Entity Name

Suceessful - Mon Mar 19 14:58:41 2018

13.0.1 Build 232 06/12/2013 5P 1 53 Web Edition
CLOCK_PCFBES63_AHDL

CLOCK_PCFB563_AHDL

Family Cydore IVE
Device EPACE2F17CE
Timing Models Final

Totzl logic slements
Tolal combmational functions
Dedicated logic registers

Total registers

Total pins

Total vwhual prs

Total memory bits

Embetided Multiplier 9-bit slements

Total PLls

Puc. 3

1,136 /22,320 (5 %)

21/154(27 %)
0/608,256 (0 %)
0/122(D%)

0/4(0%)

uvu NNUC, peanuaylownx 3agaHHbIA
anroput™ ux pabotel. O6a ovv peanv-
AYIDT NOYTW OAMHAKOBLIA HABop Bwinon-
HAEMbIX QYHKLUMA KU MOryT BbiTh 3arpyxe-
Hbl B MNTNC makeTa 4acos, cxema KOTopo-
ro Buina paccmoTpesa soiwe. MMasHoe
oTnK4Me 3akA4aeTcs B TOM, YTO OOWH

NPOEKT HanucaH Ha A3bIKe ONUGCaHWA
annapaTtHeix cpencTs Verilog HDL, a apy-
rol — HAa A3bIKe ONUCAHWS annapaTHbIX
cpencte Altera HDL. Mpadwuyeckan dop-
Ma ONUCaHWa annapaTypsl HW B OAHOM W3
NPOEKTOB HE WCnonb3oBanack. B obownx
npoexTax OTCYTCTBYIOT Kakue-nubo cuH-



R110k
HG1
1802ZFA
1 U vee | LCD

A3biky Altera HDL —
a3bIk accembnepa. OT1-
YETHI O pe3ynbrarax
KOMMMNALWK NPOEKTOB
CLOCK_PCFB8563_
AHDL wn CLOCK_
PCFB8563_VERILOG e
cpeae Quartus Il npu-
BE/EHL AJIA CpaBHe-
HWA COOTBETCTBEHHO
Ha puc. 3 1 puc. 4.
Mepseiti Mcnonsayer
okono 5 % pecypcos
MNNC — npubnnan-
TeNnbHO BOABOE MEHb-
we, 4eM BTOpOW
(10 %). HecmoTtps Ha
NPEUMYLLECTBO ne-
pen aasikom Verilog
HDL B nnaHe akoHO-
MWW PECYpPCOB, A3bIK
Altera HDL wmeer
OYesnaMbln HegocTa-

Te3upyembie NpouUeccopHsie sapa. W, Ha-
koHew, 06a oHum paspabortaHel 8 Gecnnar-
How cpege Quartus || Web Edition sepcuum
13.0. Kakoi na Hux 3arpyaute 8 [JIMC
Mpv NOBTOPEHNK HAc0B LeNnKoM 3asmcnT
OT XENaHUA YITaTens.

Ecnu npoBecT aHanornio Mexay sasl-
Kamu ONWCAHWA annapaTHbIX CPencTe U
A3blKaMu NporpaMMupoBaHuna, TO A3bIKY
Verilog HOL cooTtseTcTByer A3bik npo-
rpaMmMUpOBaHUS BLICOKOFO YPOBHA, a

mep, ¢ Cyclone-IV u
Cyclone-V. PaboTtaiouwas ¢ /Y
3TUMK CEMENCTBAMM Cpe-

counter

cTBO mMogenwposanua Simulation Wave-
form Editor paboTtaer u ¢ npoekTaMmmu Ha
A3wike Altera HDL, HO vmeeT o4eHb orpa-
HUWYEHHLIE BO3AMOXHOCTW. Hanpumep,
MakKCMMansHas ANUTENbBHOCTE MOAENU-
pyeMoro MHTEpeBana spemeHn padoTsl
yctpoiictea scero 100 mMkc, 4ero Bo MHO-
WX CAy4asx ABHO HEAOCTATOMHO.

NpoekT NNUC Ha a3bike Verilog HDL

MNpoekt CLOCK _PCF8563_VERILOG
BK/IIO4AET B cefs MOAyNL BEPXHEro YypoBHA
(dpaiin CLOCK_PCF8563_VERILOG.v), mo-
Oyne 3anucu—uteHns 6noka wHdopma-
umn PCFB563 (daiin PCF8563_wr_rd.v),
moayne nepepad4u Banta 4epea UART
(chavn UART byte tx.v), moayns cdopmu-
pPOBaHUA eAMHWYMHOrO MMNynbca paspe-
WEHUA 3BYKA NPW HAXaTWW Ha KnasuLly
(¢dain buzzer_butt.v), MOaynb ABYXCTY-
neH4aToro Tpurrepa Ana (hopMUpoBaHNA
NONOXUTENBHBIX WMNYNECOB AOANWTENB-
HOGTBIO B OAWH NEPHOL, CUHXPOCKIHANA No

TOK — OTCYTCTBYET HapacTalolemMy nepenany BXOAHOMO CWr-
BO3AMOXHOCTb Mofe-  Hana (dann Trigger_2st front.v).
nvpoBaHua paboThl B mogyne BepxHero yposHa peannao-
paspabareiBaeMoro  BaHbl
YCTPOWCTBa coBspe- — KOHTpOAnep 4TteHus uHdopmaumm
MEHHBIMW CpeAcTea- W3 mMukpocxembl PCFB8563 u aanucwm
H . i MU, A 3TO HEOOX0AM-  MHDOPMALIMM B 3Ty MUKPOCXEMY;
| }_‘ MAX3232CDR H ‘ MBI 3Tan NPOeKTUPO- — KOHTPOANEp Knasuarypel;
! C1+|DC|C2+ : BaHWA YyCTPOMCTBa Ha — koHTponnep Habopa Ha knaeuatype
| TETTTRN el bl N YT ( nnc. [aTsl U BPEMEHY;
1 uexT i 8 v Ve y MogpenupoBauue — KOHTPONNEp CWUrHanos, yrnpasnso-
1 1 Juteie 1 Ha Aabike Altera HDL  uyx XKW,
AN blvec rR2l fB—s | BO3MOXHO B cpefe — KoHTpOnnep XKW,
22 Imcusu ’JflGND T21 110 [ — pazpaborkn  Altera — KOHTPORAED YNPABAEHUA BLIXOAOM
1 11 14 5 MAX+plus Il, ogHako B 3ByKa;
1| B> {1109 PC-RXD jacrosiwee  spemst — KOHTpONnep nepeaaqn uHdopma-
R[> R10+1z 3/ peTxp OHA ycTapena M He LMW Yepes UART;
37¢3 e J ~ paboTaer ¢ GOMLLUNH- — KOHTPONNep nepegadqvm MHorofaii-
4\> 330 5¢sa CTBOM COBPEMEHHLIX  TOBOW NOCsINKW Yepea UART;
<\4 =} \ cemencTe nanc — ¢dopMrpoBaTens CUMHXPOCWrHana
" 7 KoPye  dhupmel Altera, Hanpu-  vacToToil 1 ki,
= e - o Tabnwuua 3
- o e i T e = e = | =l // WabnoH TWNOBOTO KOWTpOnnepa "
¥ howe Statre pureschid - Fol Mar W 10 1000 2018 // € ACHHXPOHHEM chrucou
Quse i 11 654 60 Veysnn 130, 1 Buld 252 06/ 2/ 3 5P 15) Wb Edifion always @(posedge clk)
— o begin
Rruion $ame ROCK POPESSY VERTLONG if Clnrst)  // peakumn Ha cbpoc
Feap-beved Entity Mesne CLOCK _POFESHS. VERILOG begin
Faiy Cychoe IV E // cBPOCHTHE CHMETHHK YNP. CHMXpOHM3AUMER
D EP e EI LACE . counter <= (_JI i N
e J/ hpyrve weobxoaumwe npu cbpoce peicTaws
Firriwse) Bty Fuwd end
Fotal locpe edements r 265 | 22,320 (
ot combisios! funchionns 2, 106§ 22,520 | alse
hegin
Dl Ingie repestens 6B I2.IN{3I% [/ WHKPEMEHT CUETMWKA YNp. CYMHXpOHM3auvedn
Total regstess b8 counter <= counter + 1;
ot pires @ A 26%) case (counter)
1: begin
Vet Wiyt v // QyHKW. HANOMHEHWE KOHTPONNepa
Total memory bxits 0 f 608,25 (0 %) end
Embeited Mallihier O bt efermerts ojr(o%) 2: begin
Total PLLs 07400 % //  ByHRU. HanonHeswue KOHTpoOsnepa
L end
|
Puc. 4 |

// MOMBHT OKOHMAHWA OMEPEAHOT D rwpnnnd:

PERIOD: begin

chHpocnTe
<=

CYeTuUMK
0;

YNp. CUHXpOHM3auned

pa Quartus Il npeanaraet engggse
ans MOAENVMPOBAHWA OT- end
NensHoe CpeacTso — na- end

keT nporpamm ModelSim

ALTERA STARTER EDITION, HO OH ¢ npo-

exTamu Ha asbike Altera HDL He paBoTtaer.
Bcerpoennoe 8 cpeay Quartus I, Hayw-

Haa ¢ sepcum 13.0, cobecteenHoe cpen-

CTpyKTypHas Cxema ycTpoicTsa, pea-
nusoeanHoro B MNJIMC cornacHo npoekTty
CLOCK_PCF8563 VERILOG, noxka3aHa Ha
puc. 5.
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YacTb NepeyncneHHeIX 8bilie KOHTpon-
Nepos peann3oBaHa B NpPoeKTe B BMAe
Knaccu4ecknx UMDPOBLIX ABTOMATOB, a
Apyrue, Hanpumep, kouTponnep KKK, —
B BWOE A3bIKOBOW CTPYKTYPHI, WABNoH ko-
Topon npusenéH s Tabn. 3. OcHosa Ta-
KOro KoHTponnepa — CYMMWPYIOLWA
CHETUMK counter, CoaepxmMmoe KoToporo
UHKPEMEHTUPYETCH C KaXObiM MMNYNLCOM
CUHXpOCKMrHana. 31a onepauws BeINONHA-
eTCA BHE Tena asTomara. [log Tenom asTo-
Mara 30echb NOHUMAETCH A3bIKOBAA KOHCT-
pykuwa case ... endcase.

Tekyuiee COCTOAHME CHETYMKA aHanu-
IUpYeT KOHCTpykUMA case ... endcase, B
BETBAX KOTOPOW peanniosaHsl AeNCTBUA,
KOTOPbLIE OOMKEH BHINONHATL KOHTRONNEP,
Ecnu Tekyuwiee COCTORHWE CHETHYMKE HE
COBNAAaeT ¢ YCNOBUAMM HW OHOW 13 BET-
BEil, TO B 3TOM Nepuoae CHHXPOCUrHana
KOHTPONNEP HWYEro, KPOME MHKPEeMEHTU-
pOBaHWA CYETYMKA, HE [enaeT, coxpaHnas
HEW3MEHHbIM COCTORHWE BCEX CBOWX Bbl-
XOAHbIX CUrHaNoB.

Korpa B o4epeaHoOM Nepuoae CUHXpO-
CUrHana COCTOAHWE CHETHMKA CTAHOBUTCSH
pasHbiM  3HAYEHUMIO Tpeaena  cuéera
PERIOD, koutponnep B Betsu PERIOD:
obHynaeT cuétumk. Co cneaywouwlero ne-

prvoaa cuHxXpocurHana paboTta KoHTpon-
fnepa Ha4uHaeTca 3aHoBO. [nA KOppekT-
HoWM paboTbl KOHTPOANEepa HeoGXomWMMO,
uT0Bb! EMKOCTL CHETHMKA DbINAa paBHa Unu
6onslwe aHavenua PERIOD.

JOCTOMHCTBO TAKOro KOHTpONNepa, no
MHEHWIO aBTOpa, COCTOMT B TOM, 4TO NOA-
Hopom 3Haverwa PERIOD w 4actoTel CUH-
XPOCHIHANA MOXHO 3a/18BaTh CKOMb YrOoAHO
ANATENBHLIA NEPUOA, reHepaumn BeiCTpbIX
CWUrHAnNoBe, WCNOML3YA NPW 3TOM TONLKO
OMH WCTOYHWK CuHXpocurHana. Hawsbic-
Wwas yacToTa reHepupyeMoro curHana
3[ECh PaBHa MONOBWHE YACTOThl CUHXPO-
curHana, K HenocTatkam MOXHO OTHeCTM
HeonpeaenéHHOCTL COCTORAHWUR CHEeTYMKA
NOCNe BKNIOYEHWA NUTAHWA, M3-3a 4ero He-
06X0OMMO yCTaHaBNMBaTL CHETHMK B MCXOA-
HOE (Hyneeoe) CoCcToRHKME. M0 3TON NpUHM-
HE MOCNE BKIIOYEHMA NUTAHWA YCTPOHRCTBA
HEeoBXOoAMMO HAXaTk HA KHOMKY HAYansHOM
ycraHoskn SB1. Toneko nocne 3Toro 4acel
Ha4yHyT dyHkumoHnposate. Ha XKW Gyner
Ha KOpPOTKOE BPEMSA BbIBEOEHA 3ACTaBka C
HOMEPOM BEPCHK NPOEKTa, KOTOPas 3aTem
CMEHWUTCA 4UTEEMBIMW M3 MUKPOCXEeMb
PCFB8563 aHaueHuAMI BPEMEHM 1 AATbI.

Peanusosanubid 8 mogyne PCFB563
wr_rd.v KOHTROANEP 3anKcK MHGOPMaLMK

B Mukpocxemy PCFB8563 n ee ureHws ma
3TOR MUKkpocxemnl PCF8563 wr_rd 8
HeobxonMMon cTeneHn cobniopaer Tpe-
bosaHuA cneumbuxaLgnw uHTepdenca
*C. Npu obmexe no I°C NNWUC scerna
BLINOMHAET QYHKUMM BEAYWETO YCTPOR-
CTBa, FEHEPUPYIOLLEro TAKTOBLIA CUrHan
PCFB563 SCL Ha cBOEM BhIxOae.

B coorteetcreum co cneuudukaumen -
HWU3KWIA ypoBeHb Ha nuHum SCL yctanas-
NNBAIOT 3aMUChIio HYNA B OAHOPA3PAAHLIA
perucTp ynpasneHua reg_PCF8563_SCL,
a BLICOKWI ypOBEHbL — MEpPeBoaoM 3TON
JNIMHUK B BLICOKOMMINEAAHCHOE COCTORHWE,
MNockonsky Ha nuHrax SCL 1 SDA obrza-
TENLHO WUMEIOTCH BHELUHWE, COeaMHAI-
LIME WX C NTIDCOM NUTaHua peanctopsl (R1
1 R2 8 moayne Al), 3TO NPUBOAWT K yCTa-
HOBKE Ha MWUHWK BbICOKOrO YPOBHSA. [eHe-
pauns OQHOr O NONOXMTENLHOTO MMNYNLCA
Ha nuHuKM SCL B KOHTpONnepe BhIrnsanT
NPUMEPHO Tak:

1: reg_PCFB563_SCL <= 0;

2: reg_PCFB8563_SCL <= 1'bz;
3: reg_PCFB563_SCL <= 0;
// ¥npasnewue CuHXpo-
// curhanom I2C

assign PCFBS63_SCL =
req_PCFB563_sCL;



// Mactora rnobanbHoro cMHxpocurHana,

m // MopenuposaHue rnobanbHOro cuHxpocurHana TaH a5
parameter GLOBAL_CLOCK = 50_000_000; Tabnuua 4 [a?ways Y
}P(]'ll]
/ CKOpOCTH fepepatu yepes UART #10; clk = ~clk;
parameter UART_RATE_2400 = 2400; //2400 Gur/c end
parameter UART_RATE_4800 = 4800; /4800 Owmr/c '/ - - o e
parameter UART_RATE_9600 = 9600; //9600 Gut/c \I'IDJ"lﬂu'JH[iIEJBaIIHE' cbpoca ycTponcTea
parameter UART_RATE_19200=19200; //19200 Gur/c initia
parameter UART_RATE_38400=38400: //38400 bur/c begin
#10_000; nrst = 0;
//  3adaHve HaYanbHoOro 3Ha4YeHWA #1_000_000; nrst = 1;
// whTepeana wmexjy Ouramw B Gahte end
reg [15:0] T = GLOBAL_CLOCK / UART_RATE_2400; [ f==m== 5
g unnenmpoﬁanae HAXKaATHA HAa Mnasvmy
/ 3apavme wHTepsana mexay OGuraumw s Gawre initial
DIP-NepeknouaTenamd // HOTAA WMUTHPYIOWMA HAKATWE CWrHAN
ﬂwdys ac / KNOP_TEST_1 8 HWM3KOM YpoBHE,
begin Ha BXOA KNABMATYPH NEepefaeTtcs
Ld (dipl3:0] [ 3HaYeHKe C BHIXOAA KNABWATYPHI,
bOlll: ng]H // KaKk byaTo Haxata knasdwa GO
e= GLOBAL_CLOCK / UART_RATE_4800; S (3ampikanme K1 OUT_PLIZ M K4_IN_PLIZ)
end begin
4'b1011: begin #10_000_000; KNOP_TEST_1 = 0;
T <= GLOBAL_CLOCK / UART_RATE_9600; #50_000_000; KNOP_TEST_1 = 1;
end end
4'b1101: begin always
T <= GLOBAL_CLOCK / UART_RATE_19200; begin
and #100: K4_IN_PLIZ = K1 OUT_PLIZ | KNOP_TEST_1;
4'b1110: begin end
T <= GLOBAL_CLOCK / UART_RATE_38400; /== -—- e ————
end S/ ocTaMoBka Munenvpouauun qepet 120 Mmc
default: begin // nocne crapra
T <= GLOBAL_CLOCK / UART_RATE_2400; initial
end begin
endcase #120_000_000 Sstop;
end end

BO3MOXHOCTb 3aTRrMBaHWA CUHXPO-
CUrHana BefoMbIM YCTPOWCTBOM B KOHT-
ponnepe He npeaycmotpena. [lpeanona-
raetcs, 410 Mukpocxema PCFB563 He 3a-
TRrUMBaeT CMHXpoCUrHan, Kpome Toro, vac-
TOTa crHxpocurHana SCL seibpana pasHon
167 klU, 4TO 3a8e00MO0 MEHLLLE 88 A0NYC-
TUMOrO 4na Mukpocxemsl PCF8563 aHave-
HuA 400 kiMu.

Nurua PCFB8563_SDA onucaHa B npo-
exkte [UJIMC kak pByxHanpasneHHas
(inout). fina nepepa4n NO He OAHOTO
ABOMMHOMO paspaga MCNoNbL30BaHa Npu-
MEPHO TaKas A3LIKOBAS KOHCTPYKLUMA:

// lNepejada oAHOro paspaaa
// WORD_ADDR_WRITE[7]
1: reg_PCF8563_SDA <=
(WORD_ADDR _WRITE[7])

T CL Bz) 0%
2: reg_PCF8563_scL <= 1'bz;
3: reg_PCF8563_sSCL <= 0;
// ¥npasnexue nuHKen SDA
assign PCF8563_SDA =
reg_PCF8563_SDA;

Ecnu nepepaBaeMblili paspsag MMmesTt
3HaueHune 1, ninHua SDA nepeBoMTCR B Bbl-
COKOMMMEAEHCHOE COCTORAHWE, N YPOBEHb
H3 HeW CTAaHOBWUTCA BeiCOKKMM Onaropaps
BHEWHemY pe3suncTtopy. Ecnu 3uavedHwe
nepenasaemoro paspsga 0, Ha muHnu SDA
YCTaHaBNMBABTCA HW3KWI ypoBeHs. MNocne
3TOro reHepupyeTcs oaud umnynsc SCL.

Dns npuéma c nuinmn SDA ogHoro pas-
pRAA MCNONb3YETCH MPUMEPHO Takan Adbl-
KOBaR KOHCTRYKLMA:

MpounTaTs pa3pag ¢
NuHMKM SDA 8 perwcrp
reg_PCFB563_read_data_1[6]

1: reg_PCFB563_scCL <= 1'bz;
2: begin
reg_PCF8563_SCL <= 0;
reg_PCF8563_read_data_1[6]
<= PCFB563_sDA;

end

3: begin end // Naysa

Peanuaosanxuid 8 mogyne UART byte
tx.v konTponnep nepepnadn Gaita UART_
byte_tx obecneunsaeT nogaepxky hopma-
Ta nocneposartensHoi nepeaaun 8-N-1 —

B Baire Bocemb MHGOPMALMOHHLIX pas3pa-
Lo8 683 KOHTPONA YETHOCTW W OAMH CTONOG-
Bhid paspap. Koutponnep obecneuneaer
TONLKO nepenadgy, NPUEM B HEM He peanu-
3oBaH. Buibop cKOpOCTW nepenasw ¢ no-
mousio DIP-nepeknioHaTeneil peanuaosaH
S3bIKOBOW KOHCTPYKUMEW, NOoKasaHHoOW B
Tabn. 4.

Mopgenuposanue npoekta NJIUC
Ha a3bike Verilog HDL

Paboty npoekta CLOCK PCF8563_
VERILOG aBTOop mopgenupoBan B cpepe
ModelSim ALTERA STARTER EDITION
10.1d. [ina atoro 6bin co3gad daiin Tec-
TOBbLIX Bo3pencTemin CLOCK PCF8563_
VERILOG vt — Tak HasblBaeMbIA TECTOAHY
(Test Bench). icnonusemsin kog Tectban-
4a B XO[e MOAENUPOBAHWA aBTop penak-
TUpOBan B 3aBUCUMOCTWM OT TOrO, Kakue
KOHKpeTHO curHanel MJIUC Heobxoammo
66110 MogenupoBaTe 1 Habnoaats, Mcnon-
HAEMbIA K04 TecTD3HYa, NpefHasHa4veH-
HbIA AN MOASNMPOBAHUA BXOAHLIX U Ha-
OMOAEHWA BLIXOAHBLIX CUIHANOB KOHTPON-
nepa knasuatypel A2, nokasaH B Tabn. 5
B danne sapgad uHTepean mogenuposa-
Hua 120 mc.

Knasuatypa COCTOUT U3 YEThIDEX ropu-
30HTaNbHLIX U YeThIPEX BEPTUKANbHbLIX CO-
EOMHUTENBHBIX NAHWUKA, Ha Nepece4eHnax
KOTOPbIX HAXOAATCA Knaeuwmn SW1—SW16.
TOPWU3OHTANBHLIE NTMHIK COEAMHEHbI C BhIXO-
namvu NJTAC, KoTopLIM B NPOEKTE NPUCBOE-
Hbi mverna KO OUT_PLIZ, K1_OUT _PLIZ, K2 _
QUT_PLIZ, K3 OQUT_PLIZ. BeptukaneHkie
NIMHWA CoeNMHEHL! ¢ Bxoaamu MG, nme-
oumnmm nvena K4 IN_PLIZ, K5_IN_PLIZ,
K6_IN_PLIZ, K7_IN_PLIZ. Mpw pabote NNNC
C 3arpyxeHHoi KoHdurypaumrein Ha nMHuax
KO_OUT_PLIZ—K3_OUT_PLIZ noouepén-
HO UMKNU4ECKW YCTAHABNUBAETCA HU3KMIA
NOrUHECKMA YpOBEHb HANPSXKeHuA. Bxoak
K4 _IN_PLIZ — K7_IN_PLIZ sHyTpu MJINC co-
eanHeHbl C NAKCOM NMTaHWA PE3NCTOPaMMN.
Mpy OTNYLEHHBIX KNaBULLIAX NOrWHEeCcKMin
YPOBEHbL HANPAKEHWUA HA HUX BbICOKWIA.

Ecnin kakas-nubo M3 knasvil Haxkara,
BO BPEMA EE yAEPXaHWA CUIHAN C OAHOTO
13 Beixogos MNWUC nonagér Ha oguH n3
BX0OoB. ATOT CWrHan NpPeacTasnaeT co-
6ol He MOCTORHHLIA HWU3KWIA YypOBEHb, a
naYky MMMNyNLCOB 3TOro yposHA. KoHTpon-
nep knaswWaTtypel, 0OGHapyXWB HaxaTtue,
npeocbpa3yer navky B eANHCTEEHHBLIA M-
NyNbLC BLICOKOTO YPOBHA AMMTENLHOCTLIO,
PAaBHOW ONUTENLHOCTWA Navku. B npoekre
ANA KaXO0A W3 Knasuw 3TOT MMNYNLC
wMeeT cBOE wma: AKTIV_KLAV 0 reg,
AKTIV_KLAV 1 reg, AKTIV_KLAV 2 reg, ...
AKTIV_KLAV P reg. Mo xapacTaowemy
nepenagy 3Toro AAWHHOrO UMAYNLCA KOH-
Tponnep GOPMHUPYET KOPOTKWIA WMMNYNbC
BLICOKOr0 YPOBHA LIMTENBHOCTLIO B OANH
nepuoa cuHxpocurHana. [na kaxoon wma
KNABnil 3T0T MMNYNBC TAKXKE UMEeT CBOe
uma:  imp KLAV 0, imp KLAV 1,
imp_KLAV_P. 3tn npecbpa3soBaHna He-
06xoamumbl, 4ToOLI 06ECneYnTs AansHen-
WyI0 06paboTKy HaxaTuil Ha KNnasuLK.

CuHxpocurHan ans knasmarypbl, 3ana-
OWUA NEePUOANYHOCTE (HOPMUPOBAHURA
WMNYNLECOB HW3KOMro NOrvMHeckoro ypoBHsa
Ha Beixofax KO OUT PLIZ—K3 OQUT _PULIZ,
wmeeT vactoty 1 klly. 3toT e curuan
MCMONL30BaH ANA 03BYHMBAHWA HaXaTwnii
Ha KNaeuLK.
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ABa c4EéTYMKA UMNYNBLCOB,
ynpasJsiseMbiX C OAHOro nynbTa
C. LWNALLUKHH, r. Capos Hmwkeropogckoii o6.

NMpegnaraemoe ycTpoWcCTBO COCTOWUT U3 ABYX MOEHTHUYHbIX 3NeK-
TDOHHBIX CYETYMKOB Ha 6a3e MuKpoOKoHTponnepa AT89C4051-24PU.
Kaxgwiii 3 mux paboraer He3aBucuMo ot apyroro. OgHako ynpas-
nF10T 060MMKU C egUHOro NyasTa ynpasaeHus.

ﬂ( ‘;}6& CHETYMKA OAQWHAKOBLI U CoDpaHbl
L' no cxeme, n3obpaxeHHoi Ha puc. 1.
Wx mMukpokoHTponnepsl paboTtainT no
nporpaMme, MNPUNOXEHHOW K CTaThbe.
Yeenuyenue peaynstara cYeéTa (4wcna,
BLIBOAUMOIO Ha CBETOAMOAHEIE CeMu-
anemMeHTHble MHavkatopsl HG1—HGS) Ha
EOMHNLY NPOWCX0AWT NPV Kaxaom nepe-
X0[e BXOAHOro curHana, NnoaaHHoro Ha
KOHTaKT 2 passéma XP2, c BbICOKOro
NOTMYECKOro YPOsSHA Ha HK3KKMIA. OaHako
ADFUHECKMIA YPOBEHb HAMNPAXEHWA Ha
KOHTakTe 3 aTOro pasbeéma npu 3tom
AonxeH Boite Bbicokmm. CooTBETCTBEH-
HO, YMEHBLUEHWE pe3ynkrata cuéra Ha
eNuHULY NPOWCXOAWT NpWU nepexoae
YPOBHA CKUrHana Ha KoHTakTe 3 ¢ BbICOKO-
ro Ha HU3KWI, @ YPOBEHL HA KoHTaKTe 2 —
Buicokuit. JTobuie apyrue komBuhauymum
YPOBHEM Ha BXOAAX W uX nepenapnoe He
M3AMEHRAIOT COCTORAHME CYETYMKA. lMNepuog
NOBTOPEHWA CHETHLIX WUMMNYNLCOB — HE
meHee 3 Mo,

MpeaycMoTpeHo CpaBHeHue TEeKYLero
COAEPAXMMOro CHETYMKa C 3apaHee 3a-
NAaHHOW YCTABKOW. YCTAHOBNEHHLIA MNpwn
WHULManMaaumm MukpoxkorTponnepa DD1
BLICOKMM YPOBEHbL HAMPRXeHWa Ha KOH-
Takte 1 paswéma XP2 OCTAETcH Takum,
noKa HaKONMeHHOE CHETYWKOM HUCNO
meHble yctaskwn. Korpa copepxumoe
CHETYMKA AOCTWraeT yCTasku MW Npesbl-
waeT ee, ypoBeHb HanpskKeHWA Ha KOH-
Takte 1 pasbéma XP2 cTAaHOBUTCA HW3-
Kum, neesouanyyarens HA1 nogaér npe-
PLIBUCTLIA 3BYKOBOM CUrHan, BKNIOHaeTcA
ceeTogmon HL2.2.

CueTHMK UMEeT Tpu pexuma paboTel, 0
KOTOPbLIX CUTHANW3NPYIOT CBETOANOALI:
HL1.1 — "Cuér”, HL1.2 — "YcraHoska",
HL2.1 — "Ycraeka”. B pexume "Cuet”
NPOMUCXOANT NPAMONA U ODPAaTHLIA CHET
UMNYNBCOB, NOCTYNAKUWMX HE Padbém
XP2. Yacno, HakonneHHOE CHETYMKOM,
oToGpaxaeTca Ha uHAumkatopax HG1
(cTapwwid paspan)—HGS (mnagwwin pas-
pan). B pexume "Yctanoska" B CHETUMK
MOXeT BbiTh 3arpyxeHo nioboe HavansHoe
3Ha4eHne, OT KOTOPOro NOMAET nansHen-
WA c4éT. B pexume "Ycraska® 3apaioT
3HAYEHWE, O OOCTUXEHUA UK NPeBbLILLe-
HWW KOTOPOro COAEPKWMBLIM CHYETHMKA
[OomkHEl BbITh NOAAHLI CUrHaNL!. B pexn-
max "YctaHoeka" n "YcTaska" cHETHMK He
pearmpyet HW Ha kakue W3MEHEHWA CO-
CTORHWIA CHETHEIX BXOA0B.

OCHOBOI CHETHMKEA CAYXWT MUKPO-
koHTponnep DD1, TakToByld 4acroty ko-
TOPOro 3afaéT BHELWHWI KBapleBbli
peaoHatop ZQ1 Ha 10 Mlu. Mporpamma,
WHALMATM3VPYS MUKpokonTponnep DD1,
3annchLiBaeT BO BCE pa3psnbl ero nopros
NOrM4ECKNe eanHWLB W 3anycKaeT CHeT-
yuk B pexume "CueTt”, noaTEepxaas 310
BrMOYeHuen ceetogmona HL1.1.

AuHamuueckas MHAMKAUWS OpraHuso-
BaHa C NOMOLLLLIO BNEKTPOHHBIX KMTIOYEeR Ha
TpaHauctopax VT1—VTS, ynpaensemsix
curHanamw ¢ Beixopos OydgepHoro pe-
riucTpa DD2. 3707 Xe perncTp ynpaenaer
NbE303NEKTPUYECKUM 3BYKOM3nyHaTenem
HA1 u ceetoauwoaHon cbopkoin HL2.
Ceetoavopamiu cbopkw HL1 ynpaenaioT
curHansl ¢ eeixofos P3.0 n P3.1 mukpo-
koHTponnepa. Peauctopel R1—R8 orpa-

HanbHble rpynnel syeek. Mo appecam
30H—34H xpaHuTca Tekyulee coaepxun-
moe cuétyuka. OHO BBIBOOWTCH HA WHOW-
KaTopbl B pexumax “Cueét” u "Yeraroeka”.
Mo appecam 35H—39H xpaHuTCs 3Haqe-
HWE YCTaBKK, BbIBOAUMOE Ha WHAWKATOPLI
B pexume "Ycraska”.

Kaxapii 6anT n3 selbpadHon dpyHKumo-
HaneHOW rpynnel noagnporpamma obpa-
60TKA NpepbiBEHWA OT Tammepa TFO
nocne NepekoomMpoBKy UMKNHWYECKM BbIBO-
auT B nopt P1 mukpokoHTponnepa. OHa
HayuHaert paboty ¢ onpoca sxonos P3.5 n
P3.7. Ecnv Ha exon P3.5 nopaHo Hanps-
KHeHue HWUIKOro noru4eckoro ypoBHA,
nognporpaMmma  ycraHasnueaer ¢nar
INKR, pa3pewas WHKpeMeHTWpOoBaTh
Tekyulee coaepxvmoe cyeérduka. Ecnn
HanpPsxeHe HW3KOro YPOBHA NOAAHO Ha
sxon P3.7, noanporpamma ycraHasnusa-
et ¢nar DEKR, paspelian OeKpemeHTu-
pomaTe 3To cogepxumoe. Ecnn mexay
ABYMSA 3anpocamn NPepbIBaHuA, cneayw-
WuMKU C nepuogom 3 MC, Ha CHETHbIE
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Puc. 1

HUYWMBAKDT TOK 3NEMEHTOB WMHAOWKATOPOB
HG1—HGS5.

B namati faHHbIiX MUKPOKOHTPOANEepa
no agpecam ¢ 30H no 39H opravmaoea
bydep orobpaxeHua Ana AUHaAMUYECKON
uHaukaumn. OH pasbut Ha ABe PyHKUKWO-

BXOAbLlI NOCTYNUT HECKONLKO WMNYNLCOs,
BCE OHW, KPOME OAHOr0, COCHWTaHBI He
Gyayr.

3arem Ha4YMHAEeTCA ONPOC COCTOAHWA
KHOMOK, MNOAKNIOYEHHLIX K pasbémy XP1,
0BUIMIA NPOBOA KOTOPLIX COBANHEH C KOH-



TakTom 6 3T0r0 passeéma u ganee c BXO-
nom P3.4 mucpokonTponnepa. Haxarve
Ha KHOMKY, COEAVHEHHYIO C KOHTAKTOM 1
pasbéma, casuraet Ha OAWH pas-
pAa BNeso koA B perucipe R2
MUKpoKoHTponnepa DD1  (ero
ncxonHoe AOBOWYHOE 3HaA4YEeHWe
00000001). 310 M3MEHALT PEXKUM
paboThl CHETHMKE.

B pexumax "YcraHoBka" w
"YeTaeka" Npy Haxartum Ha KHOM-
KY, COBAMHEHHYIO C KOHTakTOoM 2
pa3snéma, byneT yctaHoBneH cnar
KNOPB, paspeluaioumin yeenmie-
HWE yCTaHaBNWBAEMOro 3Ha4e- i
HuA, Mpu Haxatuu Ha KHOMKY, |

omon HL2. Pene cpabatsiBaioT, Nepeknio-
wan kHonku SB1—SB5 Ha BTOPOA CHETHMK.
Koxtaktsl pene K4.1 OnOKUPYROT KHONKY

VD1=VD5 KN

COEOAVHEHHYIO C €ro KOHTakTom 3,
akTnBuaupyerca dnar KNOPM,
paspewanumin yMeHbLLEHWE 3TO-
0 3HAYEHUs.

Haxartuem Ha KHONKy, coegu-
HEHHYI0 C KOHTAaxKTom 4 pasbeéma,
CABWFAKOT HA OAMH Pa3psaf BAeso
kon, B perncTpe R3 MWKPOKOHT-
ponnepa (MCXOAHOE NABOMYHOE
sHaveHdwe 00000001), suibupan
paspsg AnA M3IMEHEHWS 3Hadve-
Hua. Tpu  MHWMUWanIM3auuu 8
perucTp R3 3aHOCNTCA ABOUHHLIA
kopn 00000001,

B pesynsTate Haxatua Ha
KHOMKY, COEANHEHHYIO C KOHTaK-
ToM 5 pasbéma, nporpamma
JaHOCKT HYhKM B AYENKKM NAMATA C
agpecamu 30H—34H, oBHynsas
cyaTumk. Kpome TOro, oHa cHuma-
eT1 chnar 38yKOBOI 1 CBETOBO CUrHanuaa-
uum BUDS1, yem BLIKNKDYAET eé.

Pernctp RO xpaHut anpec aYenku
namsaTi, COAEPXKUMOEe KOTOPOA B Teky-
UHIA MOMEHT BLIBOAUTCH HA MHAMKATOPLI.
WcxonHoe 3WadeHwe 3Toro ajgpeca B
pexumax “Cuét” u "YcraHoska" — 30H,
B pexume “Ycrtaska” — 35H. Yepes kax-
Able 3 MC OHO WMHKPEMEHTUPYETCA M,
AOCTUrHYB KOHeYHOoro sHavedws (34H
wnn 39H), BO3BpALLE@ETCA K NMCXOAHOMY.
Tak peanu3oBaHa AMHAMUYECKAR WUHAWN-
Kaumua,

B OCHOBHOW nporpamme NpoucxXoanaT
WHKPEMEHT N ABKPEMEHT CYBTUMKA, yCTa-
HOBKA HOBOrO WCXOAHOM0 3HA4YEeHWA W
YyCTaBsku, cpaBHeHWe TeKyLLero COCTORHUA
CHETHMKE C YCTaBKOW.

Mporpamma schet.asm ana MUKpPO-
koHTponnepa DD1 HanucaHa Ha A3bike
accembnepa v 3aHMaeT mexee knnobain-
Ta NaMAaTy NPorpaMm MUKPOKOHTPONNepa.

Kak yxe 6bin0 oTmeveHo, oboummn
CHETYMKAMK YNPasnainT AUCTaHUMOHHO C
NOMOLLLID BLIHOCHOrO nNynbLTa, Ccxema
KOTOPOro naobpaxena Ha puc. 2. B vém
yCcTaHoBneHb! knonku SB1—SB7 v ceeto-
avoasl HL1 »w HL2. Paavembl XP1 nepsoro
W BTOPOro CHYETYWKOE COEOMHAIDT COO0T-
BETCTBEHHO C pasvémamm XS1 n XS2
nynera.

Haxaruamm Ha kHonkn SB6 w SB7
nNepexknioHanT ¢ noMoulsn pene K1—K3
kHONKKY SB1—SB5S mexay nepesiM 1 BTO-
peIM cyETynkamu. B HavaneHoMm coctos-
HUM (NOCne Nogadqm HanpsKeHws nura-
HUsA) 06MOTKM pene oBecTo4YeHsl, MO3TOMY
KHOMKW COEAWHEHBl CO CHETHMKOM, noa-
KMOHYEHHBIM K pa3bemy XS1. KoHTaktamm
pene K4.1 sknioven ceetogmoa HL1.

Haxatue Ha kHonky SB7 nopgaer
HanNpsXeHWe Ha COoeAuHEHHble napan-
nencHoO 0BMOTKWM BCEX Pene W Ha CBEeTO-

XP1
"TwTanne

7R
R o
10me =258

B cueTtymkax npumMeHeHs! MHOUKATOPLI
senenoro cseveHna HDSP-F501, korto-
pbie MOXHO 3aMEeHWTb APYriMu Cemu-
SNeMeHTHeIMM C OGLU.HM
asonom. Bmecto ceeto-
Anoanbix cbopok (ceeto-
Beix nonoc) KB-2300EW

[ONYCTUMO MCNONbL30BaThL
APYTME U3 OBYX WK YeThl-

\ pExX CBeTOANOL0B UK ean-
-3¢ HUYHBIE CBETOQWMOALI, MO-
! nobpas Mx APKOCTL, UBET

CBEYEHWA W pasmeps No
wenaHuio. Paswém XP1 —
WF-10, XP2 — WF-4.

B nyneTe ynpasneHus
yctaHosnexs pene Ki—
K4 P3CB0 wcnonHeHusa
PC4, 569.435-02. Ux moxHO

Puc. 2|

SB7, xoTopyi0 Teneps MOXHO OTIYCTAT.
Onun xe BeiknoqawT ceeTogmon HL1. Ona
NepeBosia NynkTa B MCXOAHOE COCTOAHUE
(NepekmoYeHns yNpasneHus Ha nepesii
CYETHUK) OOCTATOYHO HAXATL HA KHONKY
SB6,

Krvonkun SB1—SB5 nmeloT cneayolee
HasHa4eHue:

SB1 "P" — Buibop pexuma paboTsl
cuéTumka no kpyry: "Cuer”, "Ycranoeka”,
"Ycraska”. Cpaay nocne noga4u nuraxms
oH pabortaer B pexume "CHéT™;

SB2 "A" — B pexumax "YctaHoska' n

“YcTraeka' — YBeNWYEHME Ha eauHuUy
3HauEeHWA BeIDpaHHOro paspaaa uHOuKa-
Topa;

SB3 "v" — 8 pexumax "Ycranoska” v
"Ycraeka' — yMEHbLIeHWe 3HAYeHWs
8bIBPAHHOrO paspana MHAMKaTopa;

SB4 "B" — soibop paspaga ans uame-
HEHWA 3HA4YeHNA B pexumax "YcraHoska”
1 “"Ycraska". B swibpaHHoM paspspe
OyneT BKAKOHEHA OeCATAYHas 3anartas
(3nemedT H). MNocne Nepsoro HaxaTus
oHa GyfeT BKAOYEHA B CTapLIemM pa3prae
(vHankatop HGS), npw BTOpOM — B Che-
AyoueM no  CrapuwMHCTBY  paspape
(nHavkaTop HG4) v Tak panee no Konbuy;,

SB5 "C" — ofHyneHMe cH4ETYVNKa Heaa-
BACUMO OT €ro TekyLlero COCTOSHWA W
pexuma paboTel, Haxatve Ha 3Ty xe
KHOMKY MpUHYOUTENBHO BbIKNKYAeT CBe-
TOBYIO W 3BYKOBYH CUITHENM3ALUWMI0 K YCTE-
HABNWBAET NOrM4ECcKW BbICOKWIA YPOBEHb
HanpaXeHusa Ha koHTakTe 1 paswema XP2.

371K onepauvn BCerpa BuINONHATCA G
TEM CHETYMKOM, KOTOPbIN BeiBpaH KHOMKa-
mn SBE w1 SB7.

B onucaHHbix yCTPoOMCTBaxX WCnonb3o-
BaHel peauctopel C2-33H-0.125, noaon-
ayT n mobele Apyrue TaKon Xe MOLWHOCTK,
kepamuyeckne kodHpexcatopsl K10-17 u
okcupHbie K50-35.

3aMennTs BonbluuM  uan
MEHBLLUWM (BNNOTE A0 OAHO-
ro) “Wcnom pene Aapyroro
TMNa C HOMWHANLHBLIM Ha-
npsxeHnem obmoTkn 12 B,
UMewLWnXx B CyMMe He
MEHEE CeMU rpynn KoHTaK-
TOB Ha nepekniyeHne.
Knonkw SB1—SB7 wmoryr
6uiTe nobbiMKu Ge3 dukca-
uum, Pasavém XP1 — WF-3, a
X81, X82 — HU-10.

MuTanwme HanpaxeHus
+5 B v +12 B nopaot Ha
passem XP1 nynsra ynpas-
nexnmsa. lMNotpebnaemeblil TOK
no uenu:+5 B He npessila-
eT 600 MA Npn AByX NOAKNIO4EHHBIX CHET-
4yuKax, a no uenwn +12 B aasucuT oT 4Mcna
M TANA NPUMEHEHHLIX pene.

Or pegaxuvin. (Tporpamma  MakpOKaRT
ponnepa wmeercs no agpecy ftp://ftp.
radio.ru/pub/2018/07 /schet.zip na nallem

FTP-cepsep

MOAY/IbHAS PEKNA

SNEKTPOHHLIE KOMMOHEHTbI
HA WWW.S-10MITINO.RU

Bcé nna peMoHTa U NPOM3BOACT-
Ba PagMO3NeKTPOHHOW annapary-
pel, asToMOBUNbHOW M GLITOBOW
pPaguoTexXHUKK.

Mpogaxa oNToOM ¥ B PO3HWLLY B na-
sunboHe 546 TK "MuTtuHckuin papgno-
poiHok". PaboTtaem ¢ 9.00 go 18.00
exenHesHo. MoyToBas W Kypbepckas
nocraska.
| Haw agpec: Mocksa, lNaTHWUKOE
wocce, 18, 3 a1, nas. 546.

8-905-782-47-71

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

125464, Mocksaa, ab. sw. 39.

| L S

Cpo4HOE W3rOTOBNEHWE NEeYaTHLIX
nnar.
WhatsApp, Viber +7-926-092-98-37.
0121902@gmail.com
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"l‘epmenaoxc NUTaKT OT BHELUHEro cTa-

| OMNM3NPOBAHHOIO WCTOMHWKA NOCTO-
AHHOro HanpaxeHua +12...15 B, wanpw-
MEpP OT AakkymynsTopHoW Gatapeu. WH-
OUKATOP BKMIOHEHUA NMWTaHWA (CBETOANOL
HL1) B warotosnedHom obpa3ue OTCyT-
creyet. [oTpebnsemMbiin OT UCTOYHWKA TOK
npw paboTe Ha ronoBHbie TenedoHn —
50...70 mA. Mpn MCNONL30BaHWN BOChL-
MWOMHOW OWHAMWYECKOW MONOBKK UCTOY-
HUK pomkeH obecneqvBaTe TOK He MeHee
1 A. HanpsaxeHwe nuTaHua BbLICOKO4AC-
TOTHOI 4acTu TepmeHsokca (+9 B) nony-
4EHO C NOMOLLLID UHTErpansHoro cradu-
nu3aTtopa DA1. Ceetoanon HL2 npw pa-
HoTe TEPMEHBOKCA CBETUTCH 3eN8HbiM
UBETOM, @ KOTAA 3BYK BLIK/NOYEH BbIKNIO-
yaTenem SA6 — KpacHbIM.

Paawém XS4, kak yxe Bbino ckaszaHo,
CNYXUT ONS NOOKMOYEHWS AONONHWTENb-
Hbix TembposbiXx moaynen. Ecnu Takux
MOayneil Hert, Mexay koHTaktamm 1 u 2
crnegyet YCTaHOBUTE Nepemblyky S2.
CHATHE Nepembidki S1 OTKMo4YaeT KaHan
PErynupoBKKM rPOMKOCTM WM NEPEeBoauT
mukpocxemy DA2 B pexum MakCumManbHo-
ro ycuneHus (eé exon Vol coeguHEH C
WNCTOMHUKOM MATAHWA BHYTPEHHWUM peaun-
ctopom). 310 OwmBaer nonesdHo npu
HacTPOWKE MHCTPYMEHTAa.

PazwréMm XS1 (cTanpgapTHoe rHesgo
nuTasua auameTpom 5,5/2,1 mm) npeaHa-
3HA4YeH ANA NoAaqu HanpPHXEeHWA NUTaHWA.
Paszvem XS2 (rueszpo wa Gnox DN-5BJ1
unn OHU-Br-10-5/16-P) — yHusepcans-
Hbil. Ha Hero MOXHO NOAABaTE NMTaHWe 1
C HErD *e CHUMATb CUrHalbi 3ByKa (B TOM
YUCAE NOAKNO4ETE BHELWHWA rPOMKOroBO-
pUTENL) W YNPasneHWs [POMKOCTbLIO.
Paaseém XS3 (rHeano ona ayavoluTexepa
AuameTpoM 3,5 MM) CRyXuT AnA noa-
KMIOYEHWS FONOBHbIX TENegOHO8,

Mo4Tn BCe aeTann TepMEHBOKCa pac-
NONOXEHbLI HA NE4YaTHOW nnate pasmepa-
My 85<40 Mm U3 DONLITMPOBAHHOIO C
O[HOWM CTOPOHLI CTEKNOTEKCTONWTA, HYep-
TEX KOTOPOW noka3ad Ha puc. 6. Ha
naare UMEeKTCH HECKOMbKO MPOBONOHHBLIX
nepemeivex. OHa pacc4MTaHa Ha YCTAHOB-
Ky MOCTOAHHLIX PE3NCTOPOB M KOHAEHCA-
TopoB Tunopasmepa 1206 ons noeepx-
HOCTHOro MOHTaXa. Ho moryT BeiTe ycTa-
HOBAEHbLI M KOMMOHEHTBLI Tunopaamepa
0806. OcTansHbie aeTanu, KPOMe AMOA0B,
TPaH3UCTOPOB, MuKpocxemsl DD1 w apoc-
cens L3, MOHTUpylOT B oTBepcTua. B
OTBEPCTHA ONA NPUCOEAMHEHWA BHELLIHWMX
uenen YyCTaHOBNEHL! WTLIPK OT Pa3LEMOB
PLS.

Kak v 8 [3], B Ka4ECTBE KOHTYPHbIX Obi-
AN UCNONL30BaHLI MUHWATIOPHBLIE KATYLLKA
¢ GeppuTOELIMM MarHWTONpoBoaaMM B
GOpME FaHTENM, Ha KOTOPLIE CHapyXu

Oxonvanne.
Havyano cm. 8 "Paguo”, 2018, Ne 6

AP

HABWH4YEHA PErynupoBO4Has yawka. f He
CTan UCKaTh rOTOBLIE KATYLUKW, @ NepemMo-
Tan waBne4eéHHnle n3 craporo AM-npu-
emMHuka. BeTpoeHHsle B HUX KOHOEHCATo-
pbl MPWLAOCL OTNAaATh WAWM akkypaTHOo
paspylunThb.

KaTtywka L1 6bina naroToBneHa vM3 ka-
TYLWKM C mapkuposkon T790 15YD Mitsumi
W MHAOYKTMBHOCTLIO, NEepecTpamBaemoin B

Katywka L2 Gelna m3roToBneHa wsa
Katywkn ¢ mapkuwpoBkoi T791 14ZD
Mitsumi 1 MHAYKTUBHOCTEIO, NEpecTpan-
saeMon B WHTepeane 560...900 mklH. C
Hee Toxe Obinu O0TMOTaHbl 35 BUTKOB M
nonyYex WHTepean nepecTponkm
340...490 mklH, uyto HemuHoro Bonelwe,
4em y KaTylwkn L1, HO 370 MOXHO CKOM-
NEHCMPOBaTh YBENUYEHWEM EMKOCTH KOH-
pexcartopa C1.

Ilpoccens L3 — moboi Tunopasmepa
1206 Ans NOBEpPXHOCTHOrO MOHTaXa C
WHAYKTUBHOCTLH), YKA3AHHOW Ha Cxeme.

KaTywka L4 6bina maroToBneHa w3
Katywkn ¢ wmapkmpoekon MI1710A.
NHOYKTUBHOCTE &8 Camol Donbluown
00OMOTKKM NepecTpanBanack B MHTEpBane
30...60 mM4. [nsa nonyyeHna uHTepsana
nepecTpoitkn 2,7...5,5 MIH €€ npuwnoces
nepemMoTares NONHOCTBLIO TEM Xe NPOBO-
pom. bBeina wuamepena cobGcTREHHAR
pe3oHaHcHas 4acTtoTa MNony4YMBLIEACH
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Puc. 6

uHTepsane 560...900 mxlMH. Ormarteiea-
Huem 35 BATKOB Buin nomy4eH WHTepsan
nepectponkn 260...460 mxlH.

I—-+12 B kRS, koHT 1 X51, XS2 KkoHT 2 SAS5
L—= | goHT 5 XS2

——— 0By Kk koHT 2 XS1, XS2, kowT 3 X83
L= [{ SAB, kOHT 4 X52
L———= K koHT 3 XS2, kouT 1,2 XS3

katywku L4. OHa okasanace pasHON
1,45 My NpYM NONHOCTLIO BbLIBEPHYTOM
NOACTPOEYHUKE.



HamoTouHsie AaHHble KaTyllek ceeae-
Hl B TaBnuuy.

Ecnu MCNonb3aosatb MarHWTONPOBOA
HEW3BECTHOrO TWMNA, HYXHO CHavana Ha-
MOTaTk Ha Hero NpobHyl 0BMOTKY W
W3MEDUTL 868 MHAYKTUBHOCTL, 3atem yaa-

Katyuwika L1, L2 L4
BHYTpEHHHA Anamerp
| "ranrenn”, mm

Bsicora okHa "ranrenun”,

2 2,8
MM
AuameTp nposoga, Mmm 0,08 0,06
Yucno BUTROB 135 240

nuTh NpobHyld 1 HamoTtate pabouyio
0BMOTKY C 4MCNOM BUTKOB, OTAUYAIOWUM-
CA OT 4MCNa BWUTKOB NPOGHOWM 0GMOTKK B
KOpeHb KBapaTHbliA pa3d M3 OTHOLIEHWUS
WHAYKTMBHOCTEN Heobxoaumon wn npob-

KoneTpykuma TepmeHBokca, pasme-
LEHWUE Y3MO0B B 870 KOPNyce, a Takxe paa-
Mephl aHTeHH noKasaHol Ha puc. 7.
Kopnyc vHCTpyMeHTa ponxeH BbiThe av-
3NEeKTPUYECKUM (Hanpumep, haHepHbIM),
MEeTannM4yeckue 4acTW W 3NEKTPOHHLIE
KOMMNOHEHTbl AOMKHEN BbiTh, MO BO3MOX-
HOCTY, yAaneHk! OT aHTeHH. Camu aHTeH-
Hbl MOFYT OblTe W3roTOBNEHBI M3 NKODLIX
Meranmyecknx TpyGOK MW NpYTKOB
KpYrnoro cevyeHwa. HeTouHocTb MX pas-
MEDPOB KOMMNEHCUPYETCA LWUMPOKUM WH-
Tepeanom nepecTponkn katywex L1, L2 n
L4,
Ha nyTi npoBoA0B OT aHTEHH Kk nevar-
HOW nnaTe pPacronOXeHbl NepemMeHHbIe
koHneHcaropel C2 u C24 ¢ wHTepsanom
NepecTpoikn B HECKONbKO nukodapag.
OHu caMmopensHble. § He CTan MCnonL3o-
BaTb rOTOBbLIE KOHAEHCATOPLI, Xenas
NPUBHECTHM B KOHCTPYKUMIO Ayx “peTtpo”.
KpoMe TOro, caenan wx nNepecTponky

nyTW MPOBOAOB OT AHTEHH K MeYaTHOW
nnave, KOTOPLIE AOMKHE! BbITE KAK MOXHO
kopo4e, MNoaBUKHEIE BNeMEHTLI NEpEMEH-
HbIX KOHOEHCATOROB W UX NPWBOALI, ECNN
OHW MEeTannu4eckue, AOONKHBE ObITb
COEOMHEHBI C 0BWKMM NPOBOAOM TEPMEH-
BOKCA. 370 ODEcneyvuT MUHUMKM3AUWIo
NapasvTHeiXx EMKOCTER W UX HEUSMEH-
HOCTb.

Ha aHe xoprnyca pacnonoxeHsl padb-
embl XS51, XS2 1 y3en KpenneHus CTONKK
(TpeHOrKM), Ha KOTOPOW YCTAHABNWUBAKOT
TepMmeHBOKC. B Kpellike kopnyca, Hanpo-
TMB KaTywek L1, L2 w L4, npoceepnute
OTBEPCTUA NOG, PErYyNMPOBOHHLIA MHCTRY-
MeHT. OHn noTpebyroTea Npu GrHansHoN
HACTPOWKE TEPMEHBOKCE C 3aKpPbLITON
BEPXHEA KPLILLKOA.

PacnonoxeHuwe ceeronwona HL2 wa
BEPXHEW KpbIWKe 3aTpyaHuno 6wl eé
cHATKe. Mo3TOMY OH CMOHTUPOBAH BHYT-
PW KOpryca, a B KPbILWKY BKMAEEH CBETO-

Puc. 7

HoW obmoTku. Hanpumep, ecnu Heobxo-
AVMO YBENNYUTE MHAYKTUBHOCTL B YeThipe
pasa, HyXxHO HamoTaTe BaABOe Bonebwe
BUTKOB.

MNepen MaroToBAEHWMEM NEYATHOW Nna-
Tb! yBeguTeCh B COBNaAeHMM OTBEPCTMIA
ANA BLIBOAOB KaTylwek Ha nnarte ¢ pacno-
NOXEHVMEM W Ha3HAYeHWEeM BbIBOAOB
UMEIOLLMXCH WKW N3rOTOBNEHHLIX KaTy-
wek. Moxer notpeboBaTbCA KOpPpPEKTW-
poBka nnarvsl. [N8 NPOBEPKM KaTylwek
Menonb3yinTe nioboil MMelLniAca name-
pUTENbL MHAYKTUBHOCTU.

W3 ocTanbHbix KOMNOHEHTOB NOAOAAYT
NpakTMYecku Nio0LIe COBPEMEHHBIE TPaH-
3UCTOPLI 0BWEro NPUMEHEHWA C AONyc-
TUMbBIM HaNPAXEHUEM KONNEKTOP—3aMUT-
Tep He meHblue 30 B. MuterpansHbiin cta-
6unuaatop DA1 — ManoOMOWHEA Ha
+9 B. Ha nnare npeaycMoTpeHo MecTo
ANA YCTaHOBKW CTabunusaTopa He Tofb-
ko e kopnyce TO-220 unn TO-92, HOn B
KOpnyce ANA NOBEPXHOCTHOTO MOHTaxa
S0OT-89. Hanpumep, L78LOSABUTR unm
NJM78LO9A. OHo obosxauerno DAT'.
Obparute BHUMaHWe Ha pPAa3NMYUA B
HOMEpPaX W PACMONIOXEHNN BLIBOAOB 3TUX
crabunmwsaTopos. KowgeHcatopel Cl1,
C3—C8 pomkHbl GbITb € MWUHMMANBHLIM
TKE. Nuops 1N4148 MOXHO 3aMeHUTb
NoGLIMK  MANOMOLWHEIMK UMY ALGHLIMKW
0BLLero NnpUMeHeHna.
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MHOroo6opoTHON, yTo obnerdmno Ha-
CTPONKY. EMKOCTE M3MEHAETCA NpY BBE-
OeHWUW NOABUXHON 3a3eMNEeHHON MeTan-
NWYECKOoA NNacTuHbl [-06pa3Hon hopMbl
pasmepamu 55x60x14 MM NoL, KECTKMA
NpoBOA AMaMeTpoM 1 MM, COEAMHAIOLLAN
aHTeHHy ¢ nnaroi. OguMH KoHeU NpoBoaa
CoeaAuHEH C BBOAOM aHTEeHHbI, a Apyroi
3aKPENNEH HA AWM3NEKTPUHECKOR onop-
HOW CTOVKe. BO3AYWHLIA 3a30p MEeXay
NPOBOLOM W NAACTUHON — OKOMO 1 MM, a
pacnonoxeHue nposoaa "Hauckocok”
[aét nnagHoe W3AMEeHEeHWe EMKOCTH.
Meperv6 nposopa, obpa3ylowero Heno-
nevxHyio obknagky koHpexcatopa C24,
ofecneynsaeT HEMHOro GONbIUYID EM-
KOCTb W WHTEPBan e€ W3MEHEHWR, 4TO
HeoBXoAuMo AnA yNpasneHWMsA Fpom-
KOCTLIO,

MocTtynarensHoe ABWMKEHME TNacTUHLI
ofecneqmBaeT NPUBOL C XOA0BbIM BWH-
ToM M4, Ero ock pacnonoxeHa Ha Takon
BLICOTE, YTO OTOTHYTble BHW3 GOKOBWHBGI
NOABMXHOW MNACTUHbI CKONB3AT N0 OHY
KOopryca ¢ HeKOTOpbIM TpeHueM. Bee paa-
MEPBI — OPWEHTHMPOBOYHLIE, OTKNOHEHWA
KOMMNEHCUPYIOTCA LWMPOKKMM WHTEPBANOM
NOACTPONKWA MHAYKTMBHOCTK KaTyiwek L1,
L2, L4 v BO3IMOXHOCTBIO nogrnbarte npo-
BOA-CTATOP.

MNpyY KMCNONL30BAHWUKM KOHOEHCATOPOB
DPYroW KOHCTPYKUMK pacnonarainTe ux Ha

BoOfA-paccemsatens. lNnata npukpennena
BuHTaMKM M3 k metannuyeckum pessho-
BbiM BTYNKam, BKEEHHbIM B AHO KOPNy-
ca.

AxTerHa BbICOTEI TOHa WA chenana
CBEMHOW, @ aHTeHHa rpomkocTu WAZ2
YCTaHOBNE@HA Ha wapHupax. B kasecTee
MaTepuana aHTeHH UCNoNbL30BaHa Mea-
Haa Tpybka awameTpom 8 mm. Odepxa-
TenW aHTeHH COrHyTel B BuAe Oyksel [ na
CTAnLHOro NpyTka auamerpom 6 mm.
OHM NpPOXOONT CKBO3b [AepesaAHHbLIe
CTEHKM KOpnyca 1 3adMKCUPOBaHL! B HUX
anokcuaHeiM Kneem. OH CryXkwWT aonon-
HWTENbLHBIM ~ W30NATOPOM  (TONWWHE
Kneesoro wea — okono 1 mMm). Y1o6w
Knei N0 3acTbiBAHWA HE BoiTekan wna
LIBOB, B KAYECTBE HAMNOMHUTENA UCNOSb-
30BaHa MeguMUMHCKas Bata. Eeé yaobHo
HAMaTbiBaTb HE AETANb, OAHOBPEMEHHO
HAHOCH Ha Heé knen. BeprukanoHan
4acTe Aepxarens aHTeHHsl WA1 ycra-
HoBneHa noa yrnom 60°.

KoHCTpYKLUMA y3na KpenneHun cTonku
nomkHa obecneymBaTe HaKNOH CTOPOHbI
MHCTPYMEHTa, 0DpalEHHON K NCNOonHK-
Tento, Ha 30° BHW3 K BbICTPYIO YCTEHOBKY
WHCTPYMEHTA Ha CTOMKY, HaOEXHYI0
UKCALWIO HA Heldl 1 ObICTPOE CHATHE.

DOTOCHUMOK MHCTPYMEHTA CO CHATOMN
BEPXHEA KPbLILKOW nokasad Ha puc. 8.
BcTpoenHan auHamMuyeckan ronoska BA1
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W BulKnwuaTens SAG B 3ToM 3k3eMnnspe
oTcyTcTeyOT. B ueHTpe kopnyca ocTanocs
MECTO OnA pasMeweHna QONONHWTENb-
HelX nnatr. Bce opradel ynpasnenus, 3a

| McKnloueHueM nepexmoyarens SA1, Haxo-

OATCR HA nepeaHen credke. HyxHo cka-
3aTk, 4TO W3-3a HAKNOHA KOPNyca OHn
HarnpaeneHbl HEMHOIO BHW3, 4TO, OAHAKO,
HE 04eHb yoobHOo.

B kayecTtBe Buikniouareneir SA1—SA4
WUCMONb308aHbl KHONKK (12K, 13 KOTOpbIX
yoaneHsl NpyxuHol W GukcaTopbl, a Ha
LWITOKWU HACEXEHbI PYHYKIW C YTONLWEHWUAMMN.
BuitArusaHue (B coctoaHue 'BrnoyeHo”)

W yTannueaHue py4ek obpartHo (B cocTon-
HUE "BbIKNKYEHO ) AeNaI0T KX NOXOXUMK
Ha NepexnyaTen perncTPoe opraKa.

Hanaxveanue TEpMEHBOKCA COCTOMT
M3 ABYX CTanwin — npoBepkwn paboTocno-
coBHOCTY Y3n0B, B TOM 4WUCne Npeaencs
M3MEHEHWS 4aCTOTHI reHePaToOpPOB, 1 To4-
HOW HacTpoku. MNoTtpebyloTes ocumnno-
rpad 1 wyn K HeMmy ¢ Manoil BXOAHON
EMEOCTEIO.

CHavana NoacTpoeYHUKaMin KaTyliexk
L1 n L2 HeoBxoauM0 AOGMTECA paBeH-
CTBa 4ACTOThli FEHEPATOPOB, a 3aTeM Noj-
CTPOEYHMKOM KaTywku L4 HacTpouTe
PE30HAHCHYIO UeNb kaHana rpoMKkocTH Ha
NONOBUHY BTOW YacToThl. 3arem notpe-

OyeTCR YyCTaHOBUTH NOACTPOE4YHBLIM pe-
auctopoM R22 onTUManbHLIA pexum
paboThl AeTEKTOPA rPOMKOCTH.

MNposepky paboTocnocofHOCTU MOX-
HO TPOW3BOAWTL NOITANHO, NO Mepe
3anonHeHua Ne4aTHON NNartel AeTanAMm.
Mocne ycTaHoBKW MHTErpansHoro crabu-
nuzaropa DAT 1 CBA3AHHLIX C HUM KOH-
ABHCATOPOB NOAANTE Ha Nnaty Hanpsaxe-
Hue nutanma 12...15B w nposepsTte
Hanu4Me Ha BbIXOAE cTabwnua3aTtopa
HanpaxeHns +9 B oTHOCKTENBHO 0Buiero
NpoBoAa. 3TO HANPAXEHWE He AONKHO
W3MEHWTECA 1 NOCNe YCTAHOBKK AeTanen

reHepaTopoB Ha TpaHaucTopax VT1, VT2
M Mukpocxemel DD1.

MNpoeepbTe ¢GOpPMY BBIXOAHOTO Ha-
NpSXeHWn reHepaTopoB Ha Pe3ncTopax
R6 u R7. Ona ponxHa Goite BAn3aka K
nokalaHHoW Ha puc. 4,a. Camoe rnas-
Hoe, 0Be ocuMnnorpamMmebl AOMKHBLI Ne-
pecekaTb ypoBeHb +4,5 B (nonoswHy
HaNpPAXEeHWs NUTAHWA MUKDOCXEeMbl
DD1), a ux MakCuMyMbl NPeBbILLaTe 3TOT
ypoBEHb, NO kpainHen mepe, Ha 1 B. 310
ofecneqyuT HaAEXHYID paboTy C4ETYMKOB
DD1.1 w DD1.2. CpenHuiAn ypOBEHb
OCUMNNOrpaMmM MOXHO CMECTUTE B HYX-
HYl0 cTOpOHY noabopkoi pesucTopoe R3
n R4.

Ecnu ¢ YpOBHRMW BCE HOPMAaNbLHO,
npoBepsTe paboTy CYETYMKOB-AEnUTE-
new, Ha Bcex wx Beixofax (BeiBogax 3—6
M 11—14) ponxHbl NPWCYTCTBOBATL NPS-
MOYTrONbHbIE  WMNYNBCHL  AMMIUTYA0N
okono 9 B.

Yactota MMmnynecoB Ha eeiBoge 11
Mukpocxemel DD1 ponxna perynupo-
BATLCA NOACTPOEHHMKOM KaTywku L1 B
npepenax 670...810 kl'u. Ha eé xe BuiBO-
Ae 3 4actora gonxHa BbiTe HEMHOro
Boiwe — 870...1100 klNy (ee perynupyior
NOACTPOEHHUKOM KaTyiuku L2). 310 can-
38HO C OTCyTCTBMEM aHTeHHs WAL,

Mocne noakNOYeHNs aHTeHHbLI WHTepBa-
Nkl NEPeCcTPorKK 4acToThl ABYX reHepa-
TOPOB, ECAU HE CPABHAIOTCH, TO, NO Kpai-
HEW Mepe, NepexkpoTes.

Ha cneayiouwem 3rtane nposepsioT
paboty cmecutens. BmecTo aHTeHHbl
WA1 u koHgeHcaTopa C2 nogknioynTte mx
3KBUBANEHT — KOHOEHCATOP EMKOCTLIO
9...10 nd. [inn 3T0ro Ha nevaTHol nnarte
npenycMoTpeHbl KOHTaKTHLIE NNoLWankM,
oboaHavenuble C' v C". MNocne ycranosku
aevaneil CMeCHUTENS HYXHO, BPEMEHHO
YCTAHOBMWE NEPEMbIHKY EMECTO OAHOTO M3
BeiKmouareneir SA2—SA4, nonbITarecs
noacTpoeyHMkamm katywek L1 v L2 cpas-
HATbL 4acToTbl reHeparTopos, 4To6sl



[OCTU4bL BWeHkid, BNMaknx K HyNeBbiM.
KoHTpOonMpyAtTe wWx Ha KOHABHCGATOpE
C17.

Buenua ¢ 4acToton Hwxe 10 My "noi-
MaTh" AOBOALHO TPYAHO W3-33 OCTPOW
HacTpoWkn. Ecnu aaxe B KpanHUX NONO-
*eHuax noboro W3 NOACTPOEYHWUKOB
yacTata OMEeHWA He AOXOAWT [0 HynH,
“aMeHuTe EMKOCTL KoHaewcatopa Cl1 B
TY WAW WHYKD CcTOpoHy. Ha nekatHORn
nnate nNpPeaycMOTPEHO MeCcTo ANnA ycTa-
HOBKW NapannensHo emy KoHaeHcatopa
C1'. ®opma 3ByKOBbIX KOneBannin aonx-
Ha npubnNUanWTensHO COOTBETCTBOBATH
nokKasaHHoOW Ha pwuc. 4,6—puc. 4,r. Oc-
umnnorpammel ByayT HEMHOTO Pa3MbIThl-
MU WM3-33 OCTATKOB BLICOKOYACTOTHbIX
cocTasnsowmx. Ha Bxoae MUKpOCXeMbl
DA2 atw ocTaTkun nopasnfeT Uenb
R26C20.

Janee nposepeTe kaHan ynpasneHna
rpoMKOCTEI0. [ogkmo4vB BMECTO aHTEH-
Hbl WA2 1 koHpexcatopa C24 ux aksvBea-

NBHT —  KOHAEHCATOp  8MKOCTbIO
15...17 nd, nonseitaiTecs [0OGUTLCA
pe3oHaHca KOHTypa, 00pa30BaHHOro

3TUM KOHOAEHCATOPOM W Katywkon L4,
Wyn-penutens ocuunnorpadga noa-
KNIOYUTE K TOYKEe COoeguHEeHWA KaTyLIKKn C
koHaeHcaropom C19 wu auogamu VD2,
VD3, lNogcrpoevyHnkom aTon KaTtyuku
NoGenTech MakCUMyMa HanpRXeHua.

Ecnw pesoHaHca HAaMTW He YOAETCcs,
nonpoByiTe NOACTPOEYHUKOM KaTyLIKW
L1 HeMHOro MameHuTh YacTtoTty. MoxHo
W3AMEHMTE U EMKOCTH SKBWBANEHTHOro
KOHAEHCATOPA, HO 3TO 3HAYWT, 4TO Ka-
Tywky L4 npugeétca nepemartwieate. HO
HE MaHWKYTe paHblLe BPEMEHW, C Noa-
KMNIOYEHHOW aHTEHHON BCE, BO3MOXHO,
3apaboTtaer HopMmansHo. Ans pocruxe-
HWA pe3oHaHca MOXHO BnocCnencTBuK
W3MEHUTL U PA3MEPLI BHTEHHLI.

Hanps peaoHaHc w ycTaHOBMB NOA-
cTpoeyHbid peauctop R22 8 nonoxedue
MaKCUManbHOro CONPOTUBABHWUA, MNPO-
BEpLTE HamnpsXeHWe Ha KoHOeHcaTope
C27. Oxo ponxHo BGwiTe okono +11 B
(NOYTV pasHO HaNPMKEHWD NUTaHWUA).
YMeHbLaa ConpoTUBNEHKE NOACTROEYH-
HOrO PesnucTopa, HanauTe TO4KY, rae ato
HarnpsaxeHue Ha4YMHAeT YMEeHLIAaThCS.
Ecnu Teneps cnerka paccTpouTe KOHTYP,
HANPAXEHWE Ha KOHAEHCATOPEe O0MKHO
ynacTb 40 HyN\.

Octaerca nposepuTe paboty MUKpo-
cxembl DA2. Bea curHana oHa He OonxHa
HarpesaTkCs, a NOCTORHHOE HANPAXEeHWe
Ha BeiBOAE 8 NOMKHO BbiTe pasHoO NoOno-
BUHE HanpsaxeHuwa nuradus. JluHus Ha
akpaHe ocunnnorpada npy HabmogeHun
BbIXOAHOTO HamnpaAxeHwns AoMkHa ObiTh
"YucToOR", uTO CBuaeTenscTByer 06
OTCYTCTAMM CaMOBO3DYXASHUA.

Tenepb MOXHO OUEHUTL Ka4ecTBO 3BY-
4aHWA, YCTAHOBWE nepembidkn S1, S2 w
YCTaHOBUB ABWXOK NEPeMeHHOro pesuc-
Topa R24 8 BepxHee (No cxeme) nonoxe-
HWE, COOTHETCTBYIOWEE MaKCUMaNbHOM
rpomkocTu. He sabyppre v npo nepe-
MblYKY BMECTO OAHOrO W3 BbIKNOYATE-
nein SA2—S5A4. ToaHeceHwe pyku K
aHTeHHe WA mogenupyloT BBOpadmea-
HUEM NOACTPOeYHUKA KaTywkwn L2, a k
aHTeHHe WA2 — noacTpoeynuka L4.

MamepbTe yacToTy Ha BuiBoAe 11 MUK-
pocxemel DD1 v ymMHOXETE 88 Ha Asa —
ato Oyaer wacToTa 00pa3u0Boro reHepa-
Topa Ha TpaH3aucTope VT 1. 3anuwute ee

roe-Hubyab Ha BHYTPEHHEN CTeHKe Kop-
nyca MHCTRYMeHTa.

TouHas HaAcTpOWKa NOBTOPHAET, Mo
CYTW, MaHUNYNsAUAK C Katywkamu L1, L2,
L4 » ¢ noacTpoeyHsiMm pesnctopom R22,
onucadHbie Buiwe. Ho nekartHas nnara
nonmkHa 6biTe ycTaHOBNEHa B KOPNYC, U K
HewW NoAKMIYEHEl 8HTEHHbI.

MNonHocTeio coBepuTe WHCTPYMEHT,
ycraHoBuTe ero B pabodvee nonoxeHwne
(Ha cToMKky) n ocBoboauTe NPOCTPAHCTEO
8 Paauyce OKONO METPa BOKPYT AHTEHH.
yCTaHOBH‘I’e NoABMXHBLIE MIACTHMHB KOH-
[EHCaTopoB NepemMeHHon émkoctu C2 u
C24 B cpeaHwe nonoxeHws. Takwe, B
KOTOPEIX NNACTWHBI HAaNnoONOBWHY NOKPbI-
BAOT NMpoOxoasuiMe Hag HUMW NPoBOAA.
CHauana nonpobyiTe HACTPOUTL MHCTPY-
MEHT 623 BEPXHEN KPbILUKK,

YacToThl, MAMepeHHble Had BoiBoaax 3
n 11 mukpocxembl DD1, fonxHbl BhiTb
B3k, [JobUTECH HYNEBbIX BUeHUn MOX-
HO Ha cnyx. He 3abyabTe TONLKO CHATh
nepembiyky S1, ytobel NpuHyAUTENEHO
OTKPBITh KaHan ynpasBneHus rpoOMKOCTEIO.
Kpome TOro, cneayert 3aMmkHyTb OAWMH U3
Bbiknoyarenein SA2—SA4 1 ycTaHoBUTL
nepemMeHHbiM peavctopom R24 makcu-
MyM rpomkocTi. Mepekmoyatens SAS
ponxeH ObiTb B BEPXHEM MO CXEME Nono-
xeHun. Nocne atoro poGerTeck HyNneBbIX
6GueHnin NOACTPOBYHMKAMIN KaTywek L1 u
L2. Ecnu no 3Toro kadan rpoMKocTi Bbin
HacTpoeH, TO BOCMONbL3yATECH noa-
CTPOEYHMKOM KaTyiku L2,

KaHan rpoMKoCTW Takke MOXHO Ha-
CTPOMTE Ha cnyx. BepHys Ha MECTO nepe-
MBIdKY S1, NOACTPOBYHUKOM KaTyLukn L4
HanauTe nNo MakCuMymy rpOMKOCTH
pe3oHaHc uenu aHteHHsl WA2 npu otee-
AEHHOW OT Hee pyke. Ha ynobcTeo npose-
AEHUA 3TON Npouenyps CANBHO BRusiet
NOACTPOEYHbIA peaucTop R22. Mpwu ero
HY/IeBOM BBEAEHHOM CONPOTUBAEHUN
HU4ETD CRLILWHO HEe Byaert, a npu Makcu-
ManbHOM COMPOTUBABHUKM NONOXEeHWe
NUKa rPOMKOCTIW CTAHET HEONPeaeNEHHO -
pasmeITeIM, NOCKONLKY AE8TEKTOP FPOMKO-
CTA BOMAET 8 HACBILUEHNWE,

ToaToOMy HA4YMHATH HYXHO C yMEpeH-
HOro 3Ha4YeHWs BBEOEHHOr 0 CONpoTHENe-
HWS. Harns pe3aonadc, cnenyeT yBenuym-
BaTb CONPOTUBAEHWE TMNOACTPOEYHOro
pesucropa R22 ao Tex nop, Noka rpom-
KOCThb He nepecraxeT pactu. [lanee ybe-
AWUTECH, 4TO NPUBNUXEHWE PYKW K aHTEH-
He WAZ2 yMeHbLUaeT rpOMKOCTE [10 HYNS.

Hebonbwwe sapwauuu rpoMKoCcTU
nydlie 3aMeTHel Ha aKpaHe ocumnnorpa-
¢a. Ewe ypobree k nepembiike S1 noa-
KNi04MTb BONLTMETP. [pu npaBuibHOR
HacTpoiKe ero nokasaHua B OTCYTCTBME
PYKM OOMKHBI HEMHOMO HE AOXOANTL A0
HanNpaXeHWs NUTaHME WU CHUXATBCR 00
HYN$S NpK NOAHECEHWA PYKEWM K aHTEHHE.

Ecan nopctpoevHuk  katywkn L4
A0WEen A0 0OHOr0 M3 KpanHWUX Nonoxe-
HWIA, & PE30HAHC eLlE He [OCTUTHYT,
MOXHO W3MEHWUTE 4acToTy 0OPa3LOBOro
reHeparTopa NoACTROEYHWMKOM KaTywku
L1, HO nocne 3TOr0 NPWAETCH 38HOBO
Aobuearscs  Hynesbix OGueHnid noa-
CTPOEYHUKOM KaTywku L2. Takas saaw-
MOCBS3b PErYAMPOBOK — Nnara 3a ynpo-
lieHe cxembl. B Uenom HyxHO cTpe-
MUTLCH K "BLIBEPHYTHIM" MOROXKEHMAM
NOACTPOEYHWKOB, NMOCKOMbKY B 3TOM CNy-
vae Oynet obecnevyeHa Hawnyywan Tem-
nepartypHas CcTabuNbHOCTE KaTYIIekK,

Mockonbky Bonbloe BAVAHKWE Ha padoTy
TEPMEHBOKCA OKa3bIBAET NMONOXEHWE PYK
W PerynupoBOYMHOrG WHCTRYMEHTA, Onn-
CaHHbLIE NPOLECCH HOCAT UTEPALMOHHLIRA
xapakrep.

B 3aseplieHne HanaxueaHua cneayer
npoBepuTL paboTy KOHAEHCATOPOB Nepe-
MeHHon émkocTs C2 n C24. MNepewid pon-
WEH CABUraTh NONOKEHNE TOYKWA HYNEBLIX
BMEHMIA, BTOPON — TOHKY MakCUMansHoM
rpPOMKOCTI, NOZBONAA YCTAHOBUTL €8 Ha
geicoTe 20...40 CM OT @HTeHHbI,

Wyak, noneiTka ynpocTuTe U YNy4LnTe
TEPMEHBOKC OKkasanack ycnewdow. B
HEM YNpa3aHEH reHepaTop KaHana rpom-
KOCTW. KaTywku WMHAYKTUBHOCTU MMEKT
MEHbILEEe YUCNO BWTKOB, 4TO CHMXaeT
TPYAOEMKOCTE WX WM3rOoTOBMAEHMA, a Yy
KaTyLLKW KaHana rpoMKOCTH OTCYTCTBYeT
pononHuTensHas obmoTka. lMonHocTeO
YCTPaHeHb! HerapmMOHWYHEIE NPU3BYKW.
MPUKOCHOBEHWE K AHTEHHEe TPOMKOCTW
He co3faeTr NOCTOPOHHUX  3BYKOB.
My3blkanbHbIA AWAnNasoH WHCTPYMEHTa
paclMped NPUMEHEHWEM NepeKkniYare-
nen pernctpos. KomOwuHwpya nonoxe-
HWS ATUX NepeKnioYaTeNen, MOXHO Nony-

4atb HoBuie Tembpel. Mukpocxema
ANS5265 yenelwHo "snuMcanacs” B 38YKo-
BOW TpakT.

BmecTe ¢ TEM MMEKTCH W HEAOCTaT-
kM. He o4eHb 3ameTHblid Ha nNpakTuke
NOBLILEHHBIA TEMNEPATYPHLIA apend
CBA3AH C MCNONL30BAHNEM GeppuToBsIX
MAarHuToONPOBOAOE. HO CO 3HA4YMTENBHBIM
yMEeHbLUeHreM noTpebHONn MHAYKTUBHO-
CTi KaTywexk NoaBmM/iacb BO3IMOXHOCTb
Aenatb nx 6e3 MarHUToNpoBOAOS.

Bonelwas HeNnMHeMHOCTL MY3bIKanb-
HOW LWKans! BONM3W aHTeHHel — HenocTa-
TOK, NPUCYLLWI BCEM TEPMEHBOKCaM 6e3
nuHeapuayouen katywku. MNepeknoya-
TeNbL perncTpos noasonser wuabexars
Wrpsl Ha aTom y4acTtee. MNpuw Heobxoau-
MOCTW FeHepaTop KaHana TOHA MOXHO
nepefenats W Nog NUHeapu3yioLyo
KaTyLLKY.

HeycTtpaHumana EMKOCTHas CBRA3b
MEXAY aHTeHHamMKn NpusoanT K GueHuam
B KaHane rpomMKOCTW, KOTOpbie TPYAHO
OoThWNLTPOBATE M3-3a TOrO, YTO NX YaCTO-
Ta N@XUT B CNbILUUMOM AUANAa30He, OX0-
As po uwHdbpassyka. M xots amnnutyna
3TMX BMeHWi HEBENKMKA, a2 YacToTa rapmo-
HWYECKM CBA3@HE& C OCHOBHBIM TOHOM,
OHM BHOCAT CBOW, XOTb 1 cnabwiid, Bknag 8
OKpacky 3ByKa.

Bcem TepMeHBOKCaMm, paxe Tem, y
KOTOPbIX CBA3bL MEXAY reHepaTtopamu
WCKYCCTBEHHO YBENW4EHa, CBONCTBEHEH
"MEpTELIA" TembBp, koTopuid BricTpo
nanoenaetr. OXMBUTL 3BYK HA WCNONHW-
TENbCKOM YPOBHE NOMOraeT ucnonbL3onsa-
HUE TexHukn BWOPATO, HO AyHWWA
pPe3ynLTaT QOCTUraeTca TMOoAKNIOYEeHUneM
BHEWHKWX crneuadddekTos (pesepbepa-
UMK, nNpuaadHnK  3BYKY OWHaMW4Yecku
M3MEHAEMbIX BOKANbHLIX CBOWCTS U Np.).
[Ans npeononexdva 3TOro HEAOCTaTka B
paccMaTtpuBaemMon KOHCTPYKUWKM npe-
AYCMOTpEH pasbeém Ans NoAKNO4YEeHUs
AONCAHNTENbHBIX MOAYNER.

Or pegaxumy. Dann nevarHon naan g
popmare Sprint Layoul 6.0 umeercn no aape-
cy Rp://fip.radio.ru/pub/2018/07 /;paradox.
Zip Ha nauem FTP-cepsepe,
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HALUA KOHCYJIbTALUA

KMPU4YEHKO B. YcoeeplueHCTBO-
BaHHbI norudeckuin TTN-npobuuk. —
Paguo, 1999, Ne 9, c. 26, 27.

NevaTHan nnara.

YepTéx nevyaTtHOW nnartel yCTpomcTea

MOHTaxa B oTBepcTua. Bce pesvucTopsl,
kpome R4, R5, R17—R22, moHTUpYyOT
nepnenaukynspio nnare. KowgeHca-
Topbl C2—C4 — kepamMuyeckue, Hanpun-
mep, K10-176, KM5, KM6B, wnn umnopT-
Hble. B uens nutanus +5 B yctaHosned
AONONHUTENLHLIA KepamMU4eckiin KOH-

Haw yutarens CHermpés A.
(r. Cankr-MeTepbypr) paapaboran sapu-
AHT Ne4aTHon Nnatol Npobxuka 6e3 npo-
BOMOYHBIX NEPEMBIMEK C ABYXCTOPOHHWM
pacnonoxXeHnem [OOPOXKEK Ne4HarHbix
NPOBOAHWKOB. YepTex ero sapwadTta
nnatel 8 hopmarte Sprint LayOut 6.0 ume-
etca no agppecy ftp://ftp.radio.ru/
pub/2018/07/probnik.zip Ha Hawem
FTP-cepeepe.

QPAAMO®

OBPATUTE BHUMAHHE

AEMbLSIHOB A. Axycrtu-
\ 4veckas cucrema "SEVINA™
(VERNA 50A-003). — Pagwo,
2015, Ne 2, c. 7—11.

M pacnonoxeHue 3INeMeHTOB, Kpome aedcatop C8 éwmkocteio 0,1 mrd.
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O wwpuHe o0xHa nof[
BY-ronosxy.
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52

Ha 4eptexe AC (puc. 3 B
crarbe) HenpasnneHo ykasa-
Ha tumpuHa okHa non BY-ro-
nosky VISATON — 82 mm.
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AOMOJIHEHUE K HAMNEYATAHHOMY

E-mail: consult@®radio.ru

PAAIMO N2 7, 2018
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Wupura okua [onxHa ObiTe
K SB1 Beon S5 62 mm.
tH I o] $y DOUJIATOB K. Crepeo3a-
— < l T T‘L sl Q nUCh C BCEHanpaBneHHbIMH
© mMukpogonamu. — Pagwo,
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KHOMOYHOro nepexniouatens SB1, apyko- e [luck O //
nanydatena HA1 w ceetoamonos HL1— ol / e
HL3, npueeneHs! Ha puc. 1. MNnata pac- +— [uek [w+DR-05 P
CHMTaHA Ha YCTAHOBKY 3NEMEHTOB ANs —— DR.05 02 g

K HUTATENAM

Pesakums W aBTOpPbi KOHCYALTH-
PYIOT TONBKO NO CTaThfmM, OnyBnu-
KOBaHHbIM B XypHane "Pagwo”, n
UCKNIOYUTENBHO M0 TeXHUHECKMM
gonpocaM, MWMEKWHMM npsmoe
OTHOWIEHWE K TOMY, O Y4EM B HUX
naer pevs. KoHcynsTtauwm palorcs
GecnnaTtvo. MpwW OoTNpaske nNUWcema
NOYTOW BJIOXWTE MapKMPOBaHHBIA
KOHBEPT C HAANMCAHHLIM BaWMM

anpecom. Bonpockl npocum dop-
MYNIMPOBATL TOYHEE W NWCaTh pas-
GopuMBO, MO KaxXAOW cTaree Ha

oTaensHoMm nucte. ObBr3arensHo
yKaxwTe Ha3saHwe W asTopa
CTaTew, rof, HOMEp W CTPaHWuy B
KypHane. Bonpocsl MOXHO npu-
cnartk W N0 BNEKTPOHHOM nourte.
Haw agpec: <consult@radio.ru>, B
cTpoke "Tema' ykaxwre HassaHue
CTATbM UMK HOMED XypHana, B KOTo-
pom oHa onybnukoeana (Hanpumep:
PAOMO 7-2018).

— Puc. 2:»—'|

Mepemblvkn M3roTOBNNKIOT N3 MOHTAXHO-
ro NPoBOAa ¢ TenAOCTONKOW n3onauunei
W BNaMeamT Ha MECTo A0 YCTAHOBKMW
neranen. byksamu A—E Ha neeol no
4epTexy 4acTu nnate 0boaHa4eHe nepe-
MbI4KH, BMECTO KOTOPbIX N8 W3MEHEHWA
noporoe cpabaTtbiBaHMa Ulyna ycTadae-
NUBAIDT ManoMoLHbie repMaHuesBble
avoas unu manomMoliHble LoTtkn, Ha-
npumep BAT-85.

yBENUYEeHWEe 3aflepXKu CurHanos B
FKPDEAHUPYEMBIX AMCKOM MUKPOGOHaX
pekopaepa. Mo aHanoruu ¢ OOBIYHEIM
auckom fxexknuna, paznensiowmm asa
MUKkpogoHa, paspeaHon Auck Ha pe-
KOpAepe CyWecTeeHHO ysennYnsaer
BpeMA 3a4epXKy, 8 pe3ynstarte yxe Ha
cpeaHux wacroTax Mpossisaercs cre-
peoadhexT u ynyywaeTcs NoKkanuia-
UMA MCTOYHUKOB 3BY4aHNS. ]



YL-OM CONTEST 2018

copesrosanusix YL-OM CONTEST,
B EXEeroaHo MPoBOAKMEIX peaakinen
xypHana "Paagwo” B Havane mapra, y4acT-
HUL HE TaK y>k MHOr0, HD 3TV COPEBHOBa
HWA NOANSPKUMBAIOT WHTEPEC Y NpeacTa-
BUTENLHWUL, NPEeKpacHoro nona kK yaneye-
HUIO PanuDCnopTomM

Buxktopns XapyeHko.

ﬂyuu.r(-:id B COpeBHOBaHNAX ATOro roaa
B rpynne YL pagnoctaHumn © oaHum
oneparopom” Buina Bukropua XapieHko
koTopas paborana noawadsiv RDEU
KonnekTueHoW pagunoctasummn MBOY 10
UeHdTpa aetckoro TeopyecTea va nrt Ha
Kemeposckoi obn. E€ Tpernpyet Buktop
Anekcanaposny Cugensies (RZ9UF)
Ha BTOpOoe MecTo B 3TON rpynre ebiwna
MpuHa HepHaa (RU3XY) ua r. OGHUHCKE
Kanyxckom obn., a Ha Tpetee — Azanus
Datraxosa (oneparop RZ4PXO, TpexHep
Punat Qaxpaseesny Banees — UA4PIE)
na r. Asvakaeso, Pecnybnuka Tarap-
CTaH.

B rpynne YL papuwoctasHuumn ©
HECKOMbKUMIA onepartopamu’” Ha nepeom

MECTe — KONNeKTUBHARA PanuocTaHuUWs
UNBLWZ cpeanen wkonk: Ne 11 . Koc-
raHaw, Kasaxcran (Tpedep AHatonni
Amutpuesud Edanos, UNSLA), 8 koTopyto
xoanm AunbHas Kywekosa, WMeaupa
Bepahkyn 1 Askxad Canmmosa. Bropoe
MECTO JIdHana Pl)".ﬂi!l'|JL.;] Fh_!IILL'IlJl_.TJHI{_HH

E-mail: mail@radio.ru

— UTOI U

ROYT CIOT r. Opcka Openbyprekoir obn. B
cocraae EJ\F?H"F.)&IH!-I ME!MHHHHKUH(?”
(UBBSEE), Kcenunw MNanyxuion (UBESED)
n Keenwnn Lenkosow, TpeHep Anek
cavap Cepreesuy Jlesoqkmud (RASSSM).
TperTee MEecTo B aToW rpynne 3adeana
komanna paawoctadumm RE6CF papwo-
knyba "lMnaneta” ledTpa gononHnTens-
Horo oOpasosanvna "Pagyra” crn Bpo-
xOBeukol KpacHopapekoro xpas. E&
onepatopamu Buthn Codbs Paamera w
Exarepuua Parywnas. TpeHupyer ko-
pmaHny Anekcavap depoposnd Conomko

(RX6CA).
XOpowvio NOAAEDKKY KEeHCKKUM rpyn-
nam YHacTHAL, OKAZANW MYKYUHL Mx

Buino (No NpueHaHHbiM OTYETAM) OKONO
50 cnoptcmenos. B rpynne "OM oawH
onepatop” Haubonee akTUBHLIM Bhin
Ceprev Cubepr (RNIN) ua 1. Omcka, A e
rpynne "OM Heckonbko oriepartopos”
XOPOWD BBICTYNWUN KONTEKTUE pagno-
cradiumm RK1M 8 cocrase Onera Crpub-
Horo (RD1A) u Anexcaunpa lMpownna
(R1A-330) nar, Cankr-Nerepbypra




"PAZINO" — O CBSI3M
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NamaTHeIMKU  NNakeTkaMmn KypHana
"Pagvo” oTmedeHsl BukTopus Xap4eHko
1 KomaHga paguocTtaduun UNBLWZ. Bee
YL v nugepwt 8 rpynne OM nonyuat
RaMATHBIE KOHTECT-ANNNOMbI,

Mel Gnarogapvm Bcex, KTO NPUHAN
y4acTie B 3TUX COPEBHOBAHMAX W Npu-
cnan otuét. OrpensHoe cnacubo OM,
KOTOPLIE CBOWM Y4acTUeM B HUX nogaep-

sanu YL!

Pe3yneTaTel BCEX Y4aCTHWKOB CO-
pesHosaHnin YL-OM CONTEST 2018
N0 3a4€THLIM rpynnam nNpUBEAeHbl B
Tabnuue (MecTo, NO3LIBHOW, pes3ynbk-
Tar).

SINGLE-OP YL 4 RT5G 50 12 RK9AY
5 RM3X 41 13 RaYY
1 RDBU 64 6 RKICYA 39 14 RZ9UO
2 RU3XY 54 T RCOFC 36 15 RX3VF
3 RZ4PX0 47 8 RO7C 30 16 RW3AI
4 RK3VA 41 9 RK3DXW 27 17 RW3XZ
5 RIOSXX 38 10 UDBAAO 26 18 RN3YA
6 uD3D 36 11 R3MAI 20 19 RN4HAB
7 UBSWFL 29 12 RK3SAIl 16 20 R2GB
8 UB3XAV 27 21 UNTZZ
9 RD3QG 24 SINGLE-OP OM 22 RAOUJ
10 RZOUWZ 23 23 RVEACC
11 RAQUAC/8 23 1 RNIN 33 24 RK3NWA
12 RY4A 21 2 RL4A 33 25 UCsD
13 RU3QM 20 3 RAM4HZ 24 26 RA3VFF
14 RA4FMH 12 4 UA9SMU 22 27 RC8SA
15 UABADC/N 7 5 RT7C 20 28 RW3X
6 RA4DR 20 29 R30R
MULTI-OP YL 7 RN4SC 17 30 UA3VLO
8 UX3IT 17 31 EUSF
1 UNBLWZ 79 9 UD3SBR 17 32 RA3XCZ
2 RO9T 57 10 RASJBA 17 33 EUBDX
3 R6CF 52 11 RA3NC 15 34 RV3VR

15 35 RBWO 5
15 36 R2EL 4
13 a7 RC7LK 3
13 38 R3LC 3
13 39 EUGAA 2
13 40 R1QE 2
12 41 RADAY 2
12 42 RDIT 2
11 43 UA3DCE 1
11 44 RKSAK 1
11 45 UA3DER 0
10 46 RA3DQP 0
} g MULTI-OP OM
9 1 RK1M 27
8 2 RY4F 13
8 3 RK3ZWZ 13
-8; CHECKLOG
7 1 uT7Lw 8
6 2 UTOLWD 7
6 3 R4PCI 1
5 4 RA3XGA 1

Poccuitickum paguonioobunrenam
Bbi€/ieHbl MONOCHI Ppaauo4acToT
Ha cnepywowue 10 ner

Hrops FPUrOPBLEB (RV3DA), r. KonomHa Mockosckovi o6n.

a4umHan ¢ BecHol 2017 . Cow3 pa-

anonburenen POCcyn COBMECTHO ©
@ryn "rP4U" sen paboTy Hag NPOEKTOM
HOBOW pepakuun Pewenua TKPY ot
15 wiona 2010 r, Ne10-07-01 "O Buipene-
HUK NONOC PAaUOYACTOT ANA paguoanex-
TPOHHBIX CPeacTe MobUTenLCKon 1 Nbu-
TENLCKOW CNYTHWKORBOW cnyxB"”, KOTOpBIM
poccuiickm paauonioburenam nNnasnpo-
BanoCh BbLIAENWTL NONOCH PaanoO4acToT
HE2 OuYepefHON OeCcATUNEeTHWIT Cpok.
OcHOBOW HOBOW pegakuvv PelugHna Aeun-
nace Pekomenpauwsa MC3-R M.1732-2
"XapaktepucTiki cucTem, paboTanwmx B
NoBUTENLECKOM ¥ MODUTENLCKOR CNYTHW-
KOBOW cnyxbax, B uensx NPUMeHeHns B
MCCNeaoBaHMAX No COBMECTHOMY UCNOTb-
3oBaHMo paguoyactot”, B paspaboTke
kotopoi Colo3 pagvonobutensi Takke
NPWHARN HETTOCPEACTBEHHOE y4acTue.

17 anpens 2018 r. ara paboTta 3aBsep-
wunacs npuHsTMeM PeweHusn, koTopoe
HEMEANeHHO BCTYNWNo B cuny u Byner
pencTeosats A0 1 anpens 2028 .

Tekct Pewenusi ABWNCH KOMNPOMMWG-
com Mexay npegnoxernsimn CPP v noan-
uvein paga cnyxb » BeAOMCTE, 3aHABLLMX
KOHCEPBATUBHYIO TO3WUWIO N0 paay
BONPOCOB.

[naeHas 3agaua, pelaeman HacToRA-
wymM PelieHmnem, coCTOMT B oBecnedeHnn
3NEKTPOMArHWTHOM coeMecTumocTn POC
MOBUTENLCKON (MOBUTENLCKOR CNYTHUKO-
Boi) cnyxBul ¢ PAC apyrux cnyxB, co-

BMECTHO MCNONL3YIOWMX OgHKU W Te Xe
nosocekl pagwo4actoT. lNpw atom Agmun-
HUCTpauws cBA3n Poccuwn pewmnTenbHo
0TKasblBaeTca oT kakoro-nwbo perynvpo-
BaHWA, ABMNAOLLErOCH, C €€ TOYKM 3PEHNA,
n36LITOUHLIM 1 HEe Cryxawum ana obec-
NeYeHua INEeKTPOMarHWTHOM COBMECTW-
mocTi. M3 Tekcta PeweHnsa nabAThl BCE
“HMCTO paguMoniobuTensckme” CeeaeHus,
pekoMeHgauun v T. n. Takum obpazom,
PelueHune okoHYaTensHo nepectano Geitb
CNPaBOYHMKOM.

Bonpockl MCrnofnb30BaHWA KOHKPETHO-
ro ewaa paboTel B TOW WK WHOW Nonoce
pagnoYacToT, ONpefeneHns Bhi3biBHbIX
pagnoYacToT W UBHTPOB AKTMBHOCTW,
nonoc paguoyacToT ANA COPEBHOBAHWIA W
DX-0kOH Tenepsk perynupyloTcs ToNbKko Ha
ypOBHE OBOWECTBEHHLIX OpPraHM3aunin
paguonioburenei. MNpw atom B PeweHnn
2CTh NPAMasn CChiNka Ha HeobXOAWMMOCTh
NPUOEPKMBATECA HACTOTHOrO nnada
MexayHapogHoro coiosa paguoniobute-
nevi B paone 1 (IARU-R1), B koTOpOM yka-
3aHbl BCE 4acTOThl 4N1A Uenen, nepe4wmc-
NeHHBIX BbllWe,

Paazymeercs, 4acToTHLIA NaH IARU-R1
He moxeT BwiTe npumeHeH B Poccuw B
HeMameHHOM Buae. OH Jonked npume-
HATLCA C YY4ETOM HOPMATMBHOW 6asbl
Poccuickon Pegepaunn B chepe CBA3M.
Tako¥ HaUMOHANEHLIV YACTOTHLIA NNaH, B
KOTOPOM Y4YT@Hbl OOHOBPEMEHHO Pekro-
mexgaumu IARU-R1 v HopmaTtueHan 6aza

Poccuiickoin Pepepauun B cdhepe cBAIN,
onybnmkosard Ha cawte CPP B paspene
"PagvoyacTtoThel”,

HenpuebiyHan, Ha NepBbii B3rAaq,
CTPYKTYpa PeweHwa — pesynsTaT cne-
noBaHus  CTpykType PekoMmeHaauuw
MC2-R M.1732-2, B KoTOPO# 3anucu ob
WCNONL30BAHUM NONOC  PAAMOYAcTOT
CrpynnupoBakxsl No cnocobam mux UCnosb-
30BaHUA (TexHonoruam). Hanomuum o
TOM, 4T0 Pekomerpaumsa MC3-R M.1732-2
ABNAETCA OCHOBAHWMEM 015 YCTAHORNEHWA
TexHudeckux Tpebosanwit Kk nwobutens-
CKAM PanuocTaHUMam Mpv BblOENeHnn uMm -
NONOC PaavuoHacToT.

OCTaHOBMMCA Ha TOM, Kakux npede-
peHunid yaanoce AoBuTeCa And POCCUiA-
ckux pagvonobutenei, a kakux — Her.

Hauném ¢ Toro, 4To He yaanocs.

He yganoce gobWTbCA BoiAEneHWA
nonoc paavoyacTor 5351,5...5366,5 ky
un 50,08...50,28 Ml'u. MNpotue Bwgene-
HWA NEepBO NONOCHI BLICTYNWUAW CUNO-
Bhl€ CTPYKTYPLI, U HAOEX ALl HA U3MEeHEe-
HWe wx no3uumm 8 Brvxainwee spems
KpanHe Hwu3kn. Y70 kacaeTcs Nonochl
50,08...50,28 Ml'y, TO 34€ch LLAHCOB
ropasno Gonsle, Ho TpebyloTeA onpene-
néHHoe Bpems ¥ ycwunua. Heobxoawmo
NPOWTKU BECkL NYTe OT pacnpeaeneHus
ykazaHHon nonocel (nubo Gonee wwpo-
ko) nobwutensckon cnyxbe B panoHe
1 MC3 Ha BceMWpHOIA paavokoHpepeH-
umu B8 2019 r., noBUTECA BHECEHWA 3TOWM



nonocsl 8 TaGnuuy pacnpegenexua pa-
ANOHACTOT Mexay paguocnyxbamn Poc-
cuiickoin Degepaunn (TPMY), a Tonsko
aatem — B Pewenve [KPY. Pabota no
ATOMY HANPaBNeHuK BeAeTCH B NOAHOM
obbeme.

A Teneps 0 6onee NPUATHOM.

1. Yoanock yCTRHOBUTE CPOK A8UCTBUA
Pewenuna go 1 anpena 2028 r. Takum
0Bpasom, NOAOCH PanMO4acToT Buigene-
Hbl paavoniobutensM Ha ovepeaHsle
NecATh NetT.

2. Ypanocs COrnacoBats UCNONL30BA-
HWEe 1 oNpenenvTs NONOCH Paauo4acToT 8
awanazode 70 M Ons pETPaHGNATOPOE C
pasHocom npuéM—nepegaqa 7,6 Mru, a
TAKXKE OAHOMACTOTHBLIX PETPaHCNATOPOE B8
ananasoHax 2 metpa, 70 cm u 23 oM.

3. lna peTpaHcnATopoB Tenepb pas-
pewedbl BCe BMAbLl MO4YnAauuu, BKnioHan
BCe undposnie BUabL.

4. Ypanocs YyBeNM4nTb NpeaensHyo
MOLHOCTE NHBUTENLCKUX CTaHUMA, Npo-
BOOAAWMX PAOMOCEA3N APYr C APYrOMm C
WUCnonL3osaHuem JlyHsl B Kadyectse nac-
cuBHoro perpaHcnatopa (EME). Ha gwa-
naaoHax 2 metpa v 70 cM OHa Tenepb
cocraanaeT 1500 BT

B xope cornacoeaHma PelueHus B paa-
NUYHBIX MHCTAHUMAX Bbina npeanpuHaTa
noneiTka orpaHidnTe MakCUMarbHYKO
MOLUHOCTE MOBUTENLCKUX PAaNOCTaHUMA
3ravennem 100 BT. Mpu atom m3 Tabnuust
pacnpeneneHnna MOLLHOCTEW NO KaTero-
pusam DbINa U3LATA CTPOKA C 3aMUCHIO O
NMepaeoi kateropuu u mowwHocT 1000 BT,

Mepean ¥ BTOpan Kateropuw npu aToMm
G6binu obveauHeHsl, B gancHenwem yaa-
NOCb BOCCTAHOBWTE MakKCUMETLHYHD MOLLL-
HocTk 1000 BT, Ho 623 uamMeHeHWAa CTPyK-
TypLl gokymeHTa. Tak, Gnarogapa 4acto
BIOPOKPATUYECKOMY NPoueccy Cornaco-
s8aHua, paguoniobutenn co BTOPOI kate-
ropven nonysnnv npaso MCnonL3oBaTh
PAOMOCTAHLMW TAKOW Xe MOLHOCTH, KaK v
C Mepson.

Cow3s pagmoniobutenein Poccun npo-
[OMXaeT COBMECTHO ¢ AOIMWHUCTpauMen
ceasu Poccun paborartk Hag HOpMarue-
How Gazon mobutensckon cnybut. MNpw
3TOM NPOEKTHI BCEX aKTOB yXe Ha 3Tane
WX NOArOTOBKM NYOAMKYIOTCA Ha caiTe

CPP e paszene "TIpoekTs HOPMaTUBHbLIX
[

akTos".

NpocTtasa nopa6oTka
papunonpuémHuka P-309
Cepreii BEJIEHELKWW (US5MSQ), r. Knes, YkpanHa

aguonpuémHnk P-309 — ogHa w3

nocnegHux namnoebix paapaboTok
cosBeTckoll OOOPOHHOW NPOMBILLUNEH-
HOCTW. Ero yna4yHan cxema o4eHb XOpoLo
NPOAYMaHA, M € MOXHO Ha3BaTb K1aceu-
KOW CXEMOTEXHWUKM HA CTEPXHEBbLIX nam-
nax. A 4ero cTonT AoBpPOTHAA MEXaHWKA. ..
Takoe BOT "4yno" paspaboTanu xapbkos-
ckue npodeccuoHanst!

Korpa, HakoHeu, cbeinace MORA Me4Ta,
7 ctan obnapaTtenem TAKOro NpUemMHuKa
B XOpOLWeM KOCMETUYECKOM W TexHu4e-
CKOM cocTosiHuu, PasymeeTtcs, cpasy
peLwun yCTponTs NpocnylmeaHue, noa-
KJIHOYAN aHTeHHY 1 NoAy4un, 4TO Ha3blBa-
eTCA, NErkuid WOoK U CMNLHOe paso4apo-
BaHVE OT 3TOr0 rPOMKO LIYMALLErO "Npn-

R78 I R82 i
: Apn I Ap13
R79 IC R83 I
£232 Jezay
o flepernwyamests R204

Mpuy4ém B pexume PPY, Gnarogaps
rnyGOKOM perynupoBke, MOXHO MOao-
Bpath onTUMansHoe ycunexdue ana pabo-
Thl ¢ OGO BHTEHHOM W NONYYUTL MArKOE,
gnonHe komdopTHoe 3By4aHue. Ho kak
TONLKO BKNOMAELWb APY (PPY npu 3TOM He
paboTtaeT), Wymbl NONHOCTLIO 3abusaoT
curHan. [axe Ha chayx owywaels, 4To
CMeCUTeNLHLI aeTekTop pabortaet ¢©
CUIIbHEWLLEW NEepEerpyakoM, oTcKaa u
YYAOBULLHbIE NCkaxeHns SSB.

Kopoue, nprwnocs NpuémHuk nopado-
TaTk: YCTPaHWTE Neperpysky aevekTopa
SSB u Beectu PPY B pexume APY. [Jopa-
B6OTkM NPOCTLI, HO NPU 3TOM AOCTATONHO
adpdextneHb. OHWM He TpebywT BMmeLla-
TenscTea B paboTy OcHOBHbiIX GnokCE, a

Te Ycune-
HiLte HY

c3os )/
/

NEHNIO, 3TOT YPOBEHbL ONTUMAaNLHLIA ANs
AM-peTexTopa n creuvansHo 3agaH B ge-
TekTope APY BBEOeHWEM B HEro 3akpbi-
BAIOLWEro HaNPMXEHUA (aMNAUTYAHOKM 3a-
nepxku). Pas Ham eaxHa xopowas pabora
npuémHnka n npu AM, Hactpoiiky APY
Tporate He OGypem. pocTo ymeHblIMm
YPOBEHE NOCTYNAOLWEro Ha aetekTop SSB
curHana B 15 pas (8 npuHUWNeE, NpY co-
XpaHeHu YyBCTBUTENLHOCTA MOXHO Bbl-
no Bui 1 Gonkle, Ho Toraa GyaeT aameT-
Haf pasHlua B rpoMKocTy nNpn nepe-
knioveHun AM/SSB).

Ona 3TOro Hapno nNoOAKNIYWUTL BXOL
netektopa SSB k wratHomy Beixogy M42,
cuag Gnok MY (no MHCTPpykuMK), U Ha
pasbéme Pl {Hymepauua cooTeeTcTByeT
ANEKTPOHHOMY BapWaHTy O0KYMEHTaumu,
BLINOXEHHOW B MHTepHeTe) nepenasTb
npoeog ¢ koHtakta 0C Ha koHTakT 6B,
Y7066l UCKNIOYUTL Aaxe HeBOoNLLYI pac-
CTPOMKY KOHTYPOR Ha kaTylukax UHOYKThE-
Hoctu L1083, L104, mosHukawouyo w3-3a
OTKMIOHEHNS LJIMHHOMNO 3KPaHWPOBAHHOrO
nposoaa, k¥ 0ceoBoAMBLLEMYCH KOHTaKTY

., 0OC npunavsaem KOMnNeH-
CUPYIOLWWIA KOHOEHCATOP
émkocterd 62 nd. 3o
MOHTaxHanA EMKOCTbL OT-
GOe,RHHéHHOrO OT KOHTaK-
Ta 0C 3KpaHupoBaHHOIO
npoeoaa namepexa ung-
poBbiM LC-meTpom.

ObBecne4ynts BO3IMOX-
HocTe PPY & pexume APY
(NMpw NONHOM COXpaHeHun
patoTocnocobHoOCTM Mo~
cnegHen) NOMOXET Mano-
MOLHBIA KDEMHWEBKIA An-

APY

on VD1 (1N4148, KA521A
WUT. M.}, BKNOYEHHBLIR MEeX-
DY ABUKKOM NEReMeHHoro
pesuctopa R119 (cm. pu-
CYHOK) W MEPeKmioHan-

R1Z22 {4
/@ Younenue 84 |

.
/

i

myca”, paboTaowero B pexume APY ¢
CUNBHERLWWMN MCKaXeHWAMKM HACTONbKO,
4YTO CAYWATL 3TY KAKO(OHUID HE TOMNLKO
Ha ronoBHLIE TenedOoHbl, HO U HA auHa-
MWK HEeT HWKAaKOW BO3MOXHOCTW. Pedb
naer o H4Y-guanaszoHax 160, BO, 40 u
20 meTpos.

NO3TOMY NOCHE MX NPOBEAeHUA He Tpeby-
ETCA HMKAKas WHCTPYMEHTaneHan noa-
CTpOAKa annapara.

MNeperpyzka perexkropa SSB Bui3saHa
TEM, YTO NPW BKNIDHEHNW pexnmMa APY Ha
Hero nogaerca YypeamepHo GonsLIoN cur-
Han (nopaaka Heckonekux BonkT). K coxa-

LWIM (LeHTPanbHeIM) KOH-
TAaKTOM nepekn4arens
B5a (B TO4ke noanarku
C336). Ooctyn k TO4Kam
nognarky gmopa ecro Oea
pa3bopk® NPUEMHMKA, B
OKOLLKE Llaccw.

Bor teneps npuémHuK
3sapaforan Tak, kak gomked paborarte
XOPOLUWIA NAMNOBBLIM NPUEMHMK — MArKO 1
KOMPOpPTHO. M OKkaswiBaeTca, B OTIMHME
OT PacnpoCTPaHEHHOTO MHEHWA, OH CO-
BCEM HE LUYMHbI — eCnKn, MCXoanA 13 yc-
NOBWIA NPUEMa, NPaBuLHO BoiBupaTs pe-
ryNATOPOM Py4HOro yeunesns ero K. =
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Papvwonpuém KB-punanasoHoB
c nomouwbio YKB USB-TioHepa
Anexceit CMUPHOB (RV6LML), r. Taraupor PocToeckoii o6n.

B nocneaHue Heckonobko net y nwéu-
Tener cnywate 3gup 1, B HACTHOC-
™™, ¥ paguoniobutenein-Habnioaarenen
(SWL) cTanu nonynapHbIMU NPOMBIL-
NeHHsle TenesuauoHHbie FM+DVB-T

. USB-npuémHuKW Ang KOMMNeTepos (aa-

nee — USB-TioHepst), ucnonsayoune
koHTpOonnepsl Realtek RTL2832U u Tione-
pel Rafael Micro R820T [1].

3t USB-Ti0Hepks!, NOMUMO CBOUX OC-
HOBHBLIX (PYHKUMIA — nipuéma kasanos TV u
FM-Belianmsa, 1 NpY yCnoBAW yCTaHOBKW
Ha MK cooTBETCTBYOWErD NPOrPaMmMHOro
obecneverus ana SDR (Hanpumep, npo-
rpammbl HDSDR [2]) » cneunaneHoro
ppaieepa Zadig [3], No3BONAOT NPUHK-
MaTh DMMOCMFHERH C pasHbiMK BUOAMMK
MOAYNALMK B ANENA30He YacToT oT 24
oo 1750 Mlu. B ator ndTepean nona-
paeT rpaxgaHckuid (Cu-bu) awanasoH
27 My, n niobutensckue AmanasoHs!
24,89...25,14 Mlu,  28...29,7 Mry,
144...146, 430...440 Mly, a Takxe
DesnuueH3noHHb PMR-guanasos —

XWi ct
Anmenna 100 L7

nonocosoro (GpunbTpa Ha COOTBETCTBY-
jowme 4acToTel YKB-guanaszona.
[ansHoOCTh W Ka4ecTBO NpuémMa Takke
3aBMCAT OT aHTeHHL. MOXHO NMPUMeHUTL
NPOCTYIO AWANA30HHYI0 AHTEHHY C BepTu-
KaneHoM nonapusauuein, Hanpumep, ca-
mogenbHyilo GP 1/40 ¢ npoTusBoBecamu
(ans niobuTtensckoro awnanasoHa 10 met-
poB BbicoTa Bubpatopa — 2,6 M), yoTa-
HOBNEHHYIO HaJ KpbILLei 4OMa 1 NOaKo-
YEHHYIO K TIOHEpy KoakcuanbHsiM kabe-
nem, unn I"IDI]YBOI'IHOBHF! AUNoNe C ny4Yamu
ONMHON MO 2,6 M 1M CO CHKEHWEM, BLINON-
HEeHHBIM TaKkXe KoakcuansHbIM kabenem.
OcnabuTe nomexw ot YKB-nepeparm-
KOB MNOMOXET OUILTP HWKHWUX 4acToT C
4acToToit cpeda 30 MIMuU, naroToBNeHH.IN

2 cy
100 Izoa 100

cs5
L2 0,033MK XPT

30He 7...7,2 MY, a Takxke pacnonoXeH-
HOrO PAAOM WM NPEeACcTABNAIOLEero He
MEHBILUMIA MHTEPEC pPafVOBeLLaTensLHoro
ouanasona 7,2...7,5 My, ¢ AM-moayns-
umen.

CwrHan ot aHTeHHbLI NOCTYNaeT Ha BXOA
XW1 u panee, 4epe3 UNLTP HUXHAX
vyactoT L1L2C2—C4, ocnabnswowmin yac-
TOTHl Bbiwe 30 MMy, — Ha BblBoa 1 MMKPO-
cxemel DA1 — SAG12A, Ha KOTOPOW Bbi-
nonHeH npeobpa3oBarefls 4acToThl [4].
Ha BuiBog 6 MUKpOCXeMbl NOAAETCA cur-
Harn OT BHELHEro reTepoanHa — kBapue-
BOro revepartopa ¢ wactoton 80 My Ha
Mukpocxeme DD 1. HacToTa BXOQHOrD CUr-
Hana CyMMWPYETCA (W1 BbIYUTAETCH) ©
CUrHanoM reTepogmMHa ¥ ¢ BelBoga 4 MUK-
pocxembl DA1 nopaérca No KoakcuansHo-
My kabenio MUHWUMAanNLHOW ANWUHBLI Ha BXOL4,
USB-TioHepa.

TioHEeP G NOMOLLLIO CNELNanManposaH-
Horo SDR nporpammHoro obecne-eHus
NPUHAMAET CWrHan Ha 4acToTe, PaBHOW
yacTtoTe KB-anana3oHa B CyMMe € 4acTo-
TOW KBapuUesoro rexeparopa. B atom cny-
yae 8 uHTepdeiice SDR-nporpam-
Mbl  SSB-curHan ¢ 4acToToi
7.1 My 6ynet "HabmogaTteca” Ha
yactote 87,1 (unn 72,9) Mru,.

YacToTy KBapuesoro reHepa-
TOpa cneayeT BwibupaTte Ma pac-
yéta ceofoaHLIX B Ballem Hace-

446,006...446,093 My, Puc. 1 NEHHOM MyHKTE 4acToT Tene- u
c5 DA?
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BuiNnOAHUE pekomeHgauuu no yc-
TAHOBKE MPOrpammHoro obecneyeHus,
nogpoBHo WanoxeHHble Ha canTe
(cm. [1]), MOXHO NOAKNKYATL K TIOHEpPY
HapyXHY0 LWWPOKONONOCHYKD Teneewu-
3MOHHYIO aHTEHHY W NONLITATLCH NPUHATS,
K npumepy, curHansl paauoniobutens-
CKMX papuocTaHuwii, paboTaowmx Yepea
penuTepenl Ha guanasoHax 144..146 u
430...440 MI'y. OXuWBAIOT 3TN ONaNa3oHhl,
Kak Npaswno, TONLKO BO BPEMSA OaibHero
npoxoxaeHns paanosond  (40BONLHO
peakoro saneHna ana YKB) unu xe npo-
BEAEHWA Kakux-nubo mMeponpuaTri no
PaaMocnopTy.

WabupaTtensHoCTb TIOHEPa HEBLICOKA,
TaK Kak ero 3aagaqa — obecrneynTs NPUEM
CUrHaNOB B LWWPOKOX NONOCE HacToT, U Ha
ero Bxofe HeT OUana3oHHbIX QUNLTPOR.
370 3aMeTHO cKasbiBaeTcs TPy BnM3koMm
PACNONOKEHUW OT NPUEMHON AHTEHHbI
nepeaalLwnx cTaduuia Tene- u pagnoee-
wanua. Kadecteo npuéma MOXeT yny4-
LUATBCH, ECNW NOAKNIOYATE K BXOAY TIOHE-
pa NPOMLILLNEHHBIA  TENEBUM3INOHHLIR
GUNETP ANA CNOXEHUA METPOBLIX U ASUM-
METPOBbLIX BOMH, @ TOYHEE €ro 4acTh, CO-
OTBETCTBYIOLLYID NPUHMMaEMOMY Auana-
30HY 4aCTOT. 3HAYMTENLHO Xe YNY4ilunTh
CENeKTUBHOCTL NMOMOXET TONbLKO ycTa-
HOBKA AONONHUTENBEHONO AWMAana3oHHOro

200 EH yKB mionepy 197
XP1

no cxeme, NpueeneéHHon Ha puc. 1, u
NOaKMKHEHHLIN K BXoAy TIoHepa. KaTyLukm
duneTpa L1 v L2 — GeckapkacHsie, Hamo-
TaHbl BUTOK K BUTKY nposogom M3B-2 0,35
Ha onpaeke guameTpomM 5 MM n cogepxar
no AeBATb BUTKOB. PUNLTP CMOHTUPOBAH
8 3KPAHUPOBAHHOM KOpNyce u cHabxEH
nogxoaswmmm BY-passvémamu (Hanpu-
mep, CP-50, BNC, SMA-paabémet). K Ti0-
HEPY (PUNLTP NOAKMYAIT KOAKCHANLHBIM
xabenem gnuHon He bonee 0,3 m.

C HapyxHOI Anana3oHHOR aHTEHHOW U
@®HY Ha exoae aBTOpY YOABANOCH NPUHU-
MaTk cnabwie SSB-curHans yaan@HHbIX
cTaHumi B panoHe 4acToTol 28,5 My w
curHansl ¢ FM-, AM-mogynaunen gnana-
30Ha 27 MIy. Ho n Hasonxax 10...11 meT-
pOB fankHee NPoOXOXAeHWe PpaguoBoNnH —
ABNEHUE He perynapHoe, a paguoHab-
nogaTenen UHTEpecyeT yBepeHHsI npu-
EM CUrHanoB AanbHWX CTaHUWIA U3 ApYrnx
CTpau, ropodoe 1 obnacTen.

bonee-meHee crabuneHo nNpoxoxae-
HUE Ha HW3KO4ACTOTHLIX KOPOTKOBOMHO-
BbIX OuManasaodax, Ho cam no cebe aToT
USB-TioHep He cnocofed npuHuMaTe
CTONb HUM3KUE HaCTOThl — emMy TpebyeTcs
npucTaBka-koHBepTep. Ha pwec. 2 npw-
BEAEeHa MPUHUUNWANEHAA CXema OfHO-
AManasoHHOro KOHBEpPTEpa AnA rnpuema
nOBUTENBCKMX PaauocTaHumia B auana-

IODSBM“ l 10 Ioaaamc

RID—= c11 * USB

80 My

X108
:-: 10
0,068 MK
panuoseulaHua. lpu UCnonL3oBaHuM

keapuesoro redeparopa 100 My u npw
selaHmu Ha vactote 103,6 MIy nodnu-
30CTM MOryT NPUCYTCTBOBAThL MOMExXn
npueémy Hactotel 3,6 MIL KOPOTKOBONHO-
BOro agwanasoda. Ecnn Ganxe 10 km OT
BALLIEN AHTEHHBI HET NepenaTynkoB MeT-
posoro guanazona TB unmn YKB, FM-pa-
OWOBELAHWA, MOXHO NPUMEHWTL KBap-
UEBLIW reHepaTop ¢ 4acToTol oT 45 no
125 My, 1 BLIXOAHLIM HANPAXKEHWEeM -
100...300 mB curyconganbHoi GOpMbl.

MuTaeTtcs xoHBEPTEp cTabunuanposax-
HeiM HanpaxeHuem +5 B. Ecnu USB-nopTt
KOMnNbloTEPa obecnevveaer 3TO HanpA-
wenne 6ea WyMOB W Nynscauli, crabu-
nuTpoH VD1 (4,7 B) MOXHO He ycTaHas-
NUBaTHL,

KoHBepTep CMOHTUDORAH HA MAKETHOW
nnate. BuBOAL AeTaned WMEKT MUHK-
ManeHyto anuHy. PaguonpuémHoe ycT-
pPOVCTEO, cocToAuwee na OPHY, koHeepTe-
pa u USB-TioHepa, MOHTUPYIOT B kOpnyce
C 3KpaHWpPOBaHHLIMK OTcekamu. Kopnyc
cnasH 13 GoNLrMPOBAHHOrD C ABYX CTO-
POH CTEKNOTeKCTONUTa.

Ona wabniogeHwin TpebyeTcs Hapyx-
Han NonHopasMmepHas aHTeqHa 40-meTpo-
BOro MOBUTENLCKOrO Ananasoxa, Hanpu-
Mep, NONYyBONHOBLIA AUNCAL C Ny4amu

A

AnuHOM 10 M MK Knaccu4eckuin '4et-



BEPTLBONHOBLIA Ny4" — NPOBOA ANWHOM
10 M, pacrnonoxeHHslli CHapYXu 30aHna
Ha YRaneHnn OT KPynHbiX NpeameToR w
INEKTPUHECKUX TNHWNA.

C kOMNbLIOTEPOM NPUEMHUK CoeaM-
HéH USB-kaBenem anuHoi He Gonee
oaHoro metpa. [na CHWXeHuna BO3-
MOXHBEIX ToMex 0T USB-nopTa koMnbio-
Tepa MOXHO HamoTaTts 3.4 suTka
kabens Ha konbuUEBOW (EPPUTOBLIA
marHutonposon GOnLWON NpoHWUa-
eMOCTW NOAXOASLLEro AnameTpa.

MopaeneHue BHENONOCHbLIX NOMex
M Ka4YecTBeHHLI panuonpuém B
ycnosusax ropoaa obecneyuT auana-
30HHBIA GUABTD € NONOCOW HacToT
7,0.7,5MIy  (pme. 3), BKNOYEHHBIA
MEXY aHTEHHOW W KOHBepTepoMm, Karyw-
kv nonocosoro Gunetpa L1 un L2 HamoTa-
Hbl BUTOK K BUTKY npoeogom M3B-2 0,25
Ha kapkacax guameTpom 8 mm ¢ kapbo-

K aHmenrHe

HWNbHBIMI NOACTPOSYHUKAMK (OT TENEBU-
IUOHHbLIX NPUEMHUKOR). YUCno BUTKOB —
18, oteog o7 4-ro BaTka, cuuTas oT
BbIBOAA, COEANHEHHOrO ¢ 0BLWNM NPOBO-

c210
L1
o1 c3
T T4
[% 1

aom. ANd Takke CMOHTUPOBAH B KOPNY-
ceé 13 GoNLrupoBaHHOrQ CTEeKNOTEKCTO-
nura.

lMpwn xenaHuu Bel MOXETE M3roTOBUTL
AND 1 keapuesLiv reHepaTop Ha ApYrov

XW1

Puc. 3

MoBGMTENLCKMIA KOPOTKOBONHOBLIA ana-
nazoH, NOCMOTPEB AaHHbLIE W PAcYETh B
onucannax niobutensckux KB-pagwo-
NPWEMHWKOB W TPAHCWBEPOB, WNW TNO-
CTPOWTL MHOMOAWENAa30HHLI BapuaHT
KoHBEpPTEpPa.
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KomMmnbloTepHbIA

ana Yaesu

nHTtepdenc

Cepreis CMUPHOB (R2IN), a. UrvatoBo TBepckoii o6.

Muorue paguonioburenu ucnons3yiotT yndpossie BUAbI CBA3N
obmeHa MHpOpMayned, No3sonawOLMe NPoBoAUTs gansuue QSO,
paboraa ¢ ManoW MOLHOCTbLIO M C MPOCTbIMM aHTeHHamn. Heko-
TOpbLIe U3 HUX CTaNnKUBalTCA ¢ npobnemoil coeanHeHUA TpaHcuBepa
¢ komnsloTtepom. CoeguHaOLyee nx ycTpoicTeo (06bIYHO Ha3biBae-
mMoe uHTepdercom) [ONKHO BbITL NPOCTLIM B W3roTOBJEHUN, OA4HaKO
ob6s3arensHo obecne4YynBaTs rankBaHWYeCKylo pa3BaA3Ky Mexqy KoMm-
nALIOTEPOM M TpaHcuBepom, Heobxogumylo Ans snexkrpobesonac-

HOCTH M YMEeHblLUeHWa HaBoqOK.

[ ] puobpeTtenne uiTepdenca NPoMbILL-
NEHHOTO MPOW3BOACTEA BeCbMa 3a-

TpartHo, MOATOMY B CTaThE NPEANOKEH ero
NPOCTOR W ADCTYNHLIA ONA NOBTOPEHWA
BapMaHT, paboTallunin C PAaMOCTaHLMS-
MU 1 TpaHcueepamn Yaesu U He yeTynan-
LWWA NO XapakTepuCTUKaM NPOMbILLIIEH-
HbiM aHanoram.

310oT MHTEpdec NO3BONAET coeam-
HATL TpaHcueep ¢ pa3bémom USB kom-
NLOTEPa 1, NCNOoJL3Ys COOTBETCTBYIOLLIEE
nporpammHoe obecneveHne 1 3syKORYIO
KapTy KoMneoTepa, paborate uMbpPOoBLI-
mu supamn casan PSK, RTTY, JT65/9, FT8
v op. BoamoxHa pabota CW ¢ nomousio
KOMMbIOTEPa, 4T0 ocoBeHHO yaoGHO B
copesHoBanuax. porpamma annaparHo-
ro XypHana MOxeT 4epes 3TOT WMHTep-
deiic ynpasnaTe TPAHCUMBEPOM U CHWTHI-
BaTbh M3 HEro TO4HOE 3HadeHwe paboqen
4acTOThI M BUO MOAYNAUMK,

WHTepdenc noaxoouT ons G0NLLIKHCT-
Ba TpaHcueepoB Yaesu. WudopmaumoH-
Hole curHansl udTepdenca CAT GuiBaioT
BLIBEAEHL! HA WX Pasbeémbl B OOHOM U3
Asyx BapuaHTos. B nepeom cny4ae OHu
MMEKIT CTAHOAPTHWIE, COrMAacHo cneuw-
dukauun RS-232, yposHu (+12B —
nor. 0,-12 B — nor. 1). Bo eTopom cny4ae
YPOBHW UHTEPGERCHBIX CUTrHANDB TPaHCU-
Bepa COBMECTUMLI C XapakTepHbIMW ans
mukpocxem TTJ1. Norudeckn ofa sapuad-
Ta SKBUBANEHTHBI.

TpaHcuBepbl Yaesu pasin4arTca u
TUNAMKM Pa3LEMOB, NO3TOMY ANA Coeau-

HEHWUA KOHKPETHOr0 TpaHCKMBEepa C ONUCkI-
BaeMbiM YCTPONCTEBOM NPUAETCA M3roTo-
BUTE CrneuvancHuin kabens. PekomeHpa-
uuK nNo waroToBneHWio Takoro kabens
ByayT npuBeaeHsl nanee.

MNpepnaraemsiii MHTepHEAC OTANYaeT-
CA OT MHOTMX APYTUX €ro BapuaHTor [1—
3] Tem, 4o obecne4qnBaeT NONHYK rans-
BAHM4YECKYIO Pa3BA3KY MEXAY KOMNbIOTE-
pom W TpaHcuBepom. 3ITO rapaHTupyet
3nekTpobesonacHoCTe U CHUXAeT PUCK
HaBOOOK HA KOMMbLIOTEP, KOTOPbLIE MOMYT
NpUBOANTL K ero c6oam 1 paxe otkazam.

B ycTpoWcTee npuMeHeHsl TONbKO
COBDEMEHHbLIE OO0CTYNHLIE KOMNNEKTYIO-
Wue ¢ MEeXBLIBOOHbIM PAcCTOAHWEM He
meHee 1,27 MM, 4TO NO3BONAET NErko
M3roTOBUTH M CMOHTUPOBATL MNEYATHYIO
nnarty LA Hero B OOMALUHWX YCNOBUAX.
MakcumMansHO MCNONb30BaHbLI KOMNOHEH-
Tbl AN NOBEPXHOCTHONO MOHTEXa, 4To
CHWXaeT TPYLOEMKOCTbL WM3roTOBNEHMSA,
TaK Kak He HYXHO CBEPNNTh MHOXEeCTBO
otBepcTUiA. MNeyatHbie NPOBOAHWKNU Haxo-
OSTCA TONBKO Ha OAHOW CTOPOHE MOHTaX-
HOW nnathl wHTepdenca, Yyto obnervaet
EE U3roToBNEHNE,

Ona B3auMHOro npeobpasoBaHus
uuTepdercos USB 2.0 u UART (yHueep-
CanLHOro acWHXPOHHOrO NpUEMonepe-
patymka ¢ yposusamu TTJ1) npumexena
mukpocxema CH340G [4]. Noasunack oHa
OTHOCWUTENEHO HEeJABHO, HO YXE 3aBoesa-
na nonynapHocTe, npexae ecero, Graro-
0ApA HW3KOW LeHe 1 yOoGHOMY ANA MOH-

Taxa kopnycy. Paxslue AnA 3Toro npume-
HANW NPEUMYLLIECTBEHHO (PYHKLMOHANLHO
aHanorvyHele  Mukpocxemsl  FT232,
FT2232, CP2102 s ropnycax QFP, QFN
wnun SSOP, umeowwx MHoro (00bYHO
6onee 20) BLIBOAOE, TOrAd Kak y MUKPO-
cxemul CH340G scero 16 BuIBOOOB 1 KOP-
nyc SOIC. K ToMy %e 0Ha B HECKONbLKO paz
Aellesne ykadaHHbIX.

Cxema wHTEpdenca usobpaxeHa Ha
puc. 1. C BwiBOAoB Mukpocxemul DD1
CH340G wHdOpMAUNOHHBLIE CUTHANLI OT
KOMNLIOTEPA M K HEMY, B CNy4ae CBA3W C
TpaHcusepom no uktepdeicy RS-232,
npoxogsT Yepes uudposoin naonatop U4
ADuM1201 [5], oBecne4mBatowmin Hanpa-
xeHue naonauun 2.5 kB, n mukpocxemy
DD2 MAX232ACSE (6], npeotpaayioutyo
yposHu TT/1 8 ypoann RS-232, u obpaTtHo.

Mpu pabote ¢ TpaHcueepom, undop-
MaUMOHHBIE BXOALI M BEIXOAL! KOTOPOro
umelT ypoern TTJ, curHans wayt 8 ob-
xon mukpocxemel DD2 w npeobpa3sosa-
HUIO YPOBHEW He noaBeprawTes. Heob-
XOAWMbBIA BEPUAHT BIDUPAIOT CHEMHbIMMW
nepembitikamu S1—S7. [Ona RS-232
[ONKHBL! 6bITh YCTAHOBNEHE! MEpeMbltKn
S51—83, 86 S7, a ana TTJ1 — nepembiM-
kn S4 n S5.

OnepauvoHHas cucTema KOMMbLITE-
pa, oOHapYXWB MOAKNIOHEHHYIO K ero
USB-nopty mukpocxemy CH340G, coa-
AaéT BupTyaneHsiil COM-nopT, uepes
KOTOPLIA B fansHeniuem u eyt o6meH ¢
TPAHCMBEDOM 3ANYLWEHHLIE HA KOMIbIO-
Tepe npuknagHsie nporpammsi. Npaeana,
ONA 3TOr0 HYXHO, 4TOOLI B KOMNLIOTEPE ©
onepaunoHHoi cuctemoin Windows Gein
yCTAHOBNEH TNpPOrpaMMHbLIA  apaisep
CH340SER.EXE, KOTOPbLIW MOXHO HaWTW
Ha cTpanuue http://www.wch.cn/
download/CH341SER_EXE.html
(22.04.2018) B WHTepHeTe. Ha Tom xe
canTe UMEIOTCA aHanoruyHLie apanseps
W ONg ApYyrux onepaunoHHbIX CUCTEM.

Keapuesniii peaonatop ZQ1 3apaér
TakToRyi0 HacTory 12 MMy ans mukpocxe-
Mbl DD1.

Ana nepesoaa TpaHcueepa curHa-
nom PTT B pexum nepenaqun, a takxe
ana ero Tenerpadmouamglyﬁmunn
curianom CW soixoget RTS n DTR mMuk-
pocxemsl DD1 4yepes ontporel U2 u U3
PC817 [7] coeauHeHbl C 3NEKTPOHHLIMKW
KnYamu Ha Tpadauctopax VT1 wn VT2
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BC817 [8], koTopble ¥ ynpasnsoT cooT-
BETCTEBYHOUWNWMMK UenamMKl TpaHCocuBepa.
SawmTHeie guoasl VD1 n VD2 PEKE1BA
[9] npenoxpaHfT TPaH3UCTOPLl OT
BbIODPOCOB HANPAXEHWUA aMnNanuTyaon
Gonee 18 B.

OBpartuTe BHUMaHWe, ecnu curHan PTT
nopaTte Ha BXO4 TpaHcwBepa, Ha3wiBae-
mbin DATA PTT, To nepexoamTs Ha nepena-
4y M0 KOMaHae KOMNLTepa TpaHcueep
ByneT TONLKO B TOM CRy4ae, €cnv B HEM
auibpaH udpoBOR BUA CBA3N.

YCTPOWUCTBO NUTAETCH HanpaAXeHuem
5 B, nocTynaiowmm ¢ pasveéma USB kom-
noloTepa Ha paském XS1. [anseBanuue-
CKYIO pa3easky No nuTaHnio obecneynsa-
er u3onvpyrwMin npeobpasoeaTtens Ha-
npaxeHmna Ul AM1D-0505SH30Z [10].
Ero ewixogHoe HanpsxeHwe — 5B npy
ToKe Harpyakm po 200 mA. HanpsikeHune
naonaumn — 3 kB.

Ana pa3sasky 3BYKOBLIX CArHanNoe B
0B0oMx HanpaeneHuax nNpUMeHeHsl Cco-
rnacyilowme TpaHchopmatopel T1 u T2
LM-NP-1001 [11] c wmnenavcom 600 Om
Ha yactoTe 1 kly, paboTalolime B YACTOT-
HoM wHTepBane ot 200y ao 3,5 klu.
Conpotuanexdme 06MOTOK NMOCTOAHHOMY
Toky — 66 OM. [TOCTORHHOE HaNpPaXKeHue
maonsunmm — 6,5 kB.

Ha rHesno XS2 BuiBeaeHsbl kak Bxof-
HOW, TaK W BLIXOAHOWM CUrHANLI AN 38YKO-
BOW kapTel komnetoTepa. Opoccenn L1—
L8 NonaRnaAoT 3NeKTROMAr HUTHLIE HAaBOA -
K1 npu paboTte TpaHCMBepa B pexume
nepenaqu.

Paamepsl 1 ¢dopma neyatHoOW nnarkl
uHTepdenca (puc. 2) BuibpaHsl ucxons
13 €€ YCTaHOBKK B aMOMUHWEBKIA KOPNyC
G106 [12] c BHEWHWMKW pasmepamu
115x65x30 mm. B cnysae 3aBOACKOTO
W3roTOBNEHWA NNATeI HEOBX0AMMO B 3aKa-
3e genatk nomeTtky: "He 3akpblBaTh Mmac-
KOW MEXCNONHEIE nepexons!”.

MoHTax cneayeT BeiNOAHATL C coBnio-
AEHVEM MED aHTUCTATMHEeCKOW 3aLATbl.
Peauctop R1 ans pabortul ¢ TpaHcueepa-
Mu Yaesu He Tpebyercs, noatomy ycrta-
HaBAWBATL Ero Ha nnaTty He HyxHOo. Mpu
aTom BeiBOA 15 mMukpocxemel DD1 octa-
HeTcH cBoGoAHEIM. OgHAKO HEKOTOPBIM
OpyriaM TpaHcuMeepam TpebyoTes nHgop-
MaLWOHHBIE CUrHaNLl, TOrMYeCcKMe yPoBHN
KOTOPbIX NPOWHBEPTUPOBAHL. Y4T00HI
BKNIOYATL B Mukpocxeme CH340G wHeep-
cwio, peaucrop R1 cnepyeT ycTaHoBMTbL Ha
OTBe.D.éHHDe emMy Ha nnate MECTO.

Ana kpennedwAa nnatel B KOPNyce
Heobx0aMMO B ero npeaHa3HaqyeHHbLIX ans
3TOr0 OTBEPCTUAX HapesaTh pe3sby M3 u
BBEPHYTE Tyfa CTOWKW BuicOoTon 11 MM
Takxe ¢ pespboBbiMu OTBEpcTUAMU. B
KOpnyce AomkHel O6iTe CAENaHbl BoIpE3b!
ons pagsemMoB XS1, XP2 v oTeepcThe ans
ruesga XS2. Ox ve ponxex OuiTh coequ-
HEH C KaknuMU-nnbo LensmMu NNatkl, a kop-
nycbl BCEX PasbeémoB A0MKHLI ObiTh OT
HEro HaneéxHo M30NUMPOBaHbLL.

Mukpocxema CH340G npameix aHano-
roe He UMeeT. HEMHOro M3MEHUB CXeMY U
nnary, MOXHO MPUMEHWTL BMECTO Hee,
HanpumMep, FT232RL unu CP2102. Ecnu

CW-manunynauus u PTT ne tpebylotca
(60MLWWHCTBO TPAHCUBEPOB MOFYT Nepe-
xognTe Ha nepepa4y no CAT-komadae),
CTOWUT OBPaTUTE BHUMEHWE HE8 MUKPOCXe-
My PL23035A [13] B kopnyce SOP-8, npu
3TOM 13 UHTEPDENca MOXHO UCKMIOYUTE
onTpoHsl U2 1 U3, tpavaucTopel VT1 1n
VT2, ononsl VD1 n VD2, peaucTopsl R2—
R7 v gpoccenn LS n L6,

Mukpocxema MAX232ACSE umeet
MHOFQ awanoroe. 370, Hanpumep,
ST232CDR, MAX202ECSE, ADM202JRN.
Obpatute BHUMaHWe, YTO B cryyae npu-
MeHEeHMA Mukpocxemsl MAX232CSE (Gesa
nHAexca A) n HeKOTOPbLIX APYrix aHanoros
HYXHO YEENWHMTE BMKOCTb KOHOEHCATO- -
poe C14,C15, C18,C19 go 1 mkd®,

Mepean bykea B uHAexce undpoBoro
uzonatopa ADuM1201ARZ nokaswiraeT
MaKCHMankHYI0 CKOPOCTL Nepeaaymn uH-
popMauMn Hepes Hero U B paccmaTtpu-
BAeMOM Ccrnyd4ae mMoxeT ObiTh noboNi.
BMecTo Hero noACHAET u3onaTop
ISO7221AD [14], HO noa Hero NpuaéTcs
KOPPEKTUPOBATE NEeYaTHY nnarty nubo
NPUNaneaTs 3Ty MUKpocxemy “BBEpPX
Horamu".

OnTpoHb PCB17A mMoryT BbiTh 3ameHe-
HBl OPYruMy NogoBHeIMK, Hanpumep,
FODB17, TLP521-1, LTV817, PC2501-1,
SFH618. 3amedy npecbpa3oeaten Ha-
npaxedna AM1D-05058H30Z crnepyet
WCKaTb CPeau aHanoru4Hbix npeobpaso-
Batenei Opyrix M3roToBuTENed G cooT-
BETCTBYIOWEV KOPPEKTUPOBKOW NeYaTHOW
nnarel.
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Puc. 2
Tpaxnchopmaropsl LM-NP-1001 moryt %51 X882 XP1 XS1
ObITh 3aMeHeHs! Ha LM-LP-1001, oTnu4a- DB-9F = DB/-‘QF __ MDN-8M_ = DB-8F
IOLMECH MEHBLUEN BEICOTONA. rSERlALCg\“E : 1 1\ ) ‘CATNUI;ER1 2 1/
Bmecto cynpeccopos PEKE18A npu- ouT > 2 GND < 4
rogvsl nobbie Apyrne Ha Hanpaxedue SERIALN3 || 3 g8 Txp&all 2 1 N8
14..18 B, a BMecTo TPaH3ucTOPOB IN _§] 375 a’d
BCB817 — niobbie CTPYKTYPHl N-p-n € GND>5 g RXD ‘\5 g
[AONYCTUMBIM HANPSIKEHUEM KONNEKTOP— o 478 5 4(: £
amutTep He meHee 30 B no abconoTtHomy & XP1 NP-212 alg 52 @ XP2 NP-212 %
3HAYEHWKO U MAKCUMANLHBIM TOKOM Kon- | KEY" B E “KEY" 4z s g
w —— | &% —_ x
nektopa Bonee 250 MA. EJ — 2 B/ = g — 6/ >
Lpoccenn L1—L8 — BLM21AG601SNT 3 XP2 N 29 XP3 N
WK APYIME HYKHOM HAYKTUEBHOCTM TUNO- 3 L MONEM | T2 70 g MDN-EM 12 o 14 8
paamepa 0805 ans NOBEPXHOCTHOrO MOH- 8 Dfmw}!? KT e 1 e e & HATA [ b e o=
Taxa [15]. &G N N vl GND <
Lns nogrnioyeHns k Tpadcueepy FT-950 221 21 2 9 s2 1 9/
{a Takke k FTDX-1200, FTDX-3000 v apy- GNDS N D‘gﬁf
UM C UHTEphERCHLIMU CUFHANaMIW YPOB- %ﬁfﬁ (3 3 ouT <3 3
Heil RS-232) HyxHO w3roToeuTe kabenb, paTA /5l 4 (9600) 4
cxema KOoToporo naobpaxeHa va puc. 3, . ouT 5 v PTTC "I _
ak TpaHcueepy FT-857 (a Takxe k FT-100D, T T
FT-817, FT-857D, FT-B97D, y koTopbix
3TV curHansl umetoT yposHu TTJ1) — no  Puc. 3 Puc. 4

cxeme, n3obpaxeHHon Ha puc. 4. Hyme-
pauust KOHTakToB pasdbémos MDN-B6M un
MDN-8M nokazana Ha puc. 5 (Bua co
CTOPOHBI WTbIPER). PadbeémMbl 3BYKOBOW
KapThl KOMNLIOTEPA COEOMHRAIOT C rHes-
nom XS2 uerepdeiica kabenem, M3roToe-
neHHbIM NO cxeme Ha puc. 6. H caenan
Bce 3Tk kabenm u3 npoeopos CCC-2G—
CCC-4G. Undpa B 0603HaYEHNN NOKa3ki-
BAET YNCNO N30NUPOBAHHEIX X1 B 0BLLen
akpaHupyower oGonoyke.

Mpu HeoGXOAMMOCTW MOXHO Jerko
WM3roToBUTH Heoﬁxo,ﬂ.wmme kabenn n Aana

LPYriux TPaHCMBEPOR, M3y4WB npunarae-
MbIE K HAM MHCTRYKUMK. Pasbém XS1 uH-
Tepdeiica coeantainT ¢ USB-pasvémom
KOMnbloTEpa cTaHgapTHeiM USB-kabe-
nem.

MpasnnbHo cobpaHHein uHTepdeirc B
HanaxweaHu He HyxOaeTcA, HO nepeq
NOAKIIOYEHUEM K TPAHCUBEPY W KOMMbIO-
TEPY €ro PeKoMeHOyeTcs BCE Xe npose-
pwuTk. Mpexage scero ybeauTecs B OTCYT-
CTEMW KOPOTKOro 3amMblKaHa Mexay KOH-

Puc. 5

8L0Z ‘2 N OMTOvd SessssscsvssncsensssnnaRs




Taktamu 1 v 4 paswvéma XS1. 3arem yora-
HOBUTE HYXHbLIE AONA  WCNOMb3YeMoro
TpaHcuBepa nepembidkn S1—S7. MNocne
3Toro coeguHuTe kabenem passém XS1 ¢
USB-paasémom komneioTepa. Mpoeepste
HanpsaxeHue mexay soiBopamu 1 un 4, a
Takke mexay esieoaamu 8 v 5 undposoro
vaonatopa U4. B obowux cnydasx oHO
LOMKHO ObiTh Okono 5 B.

OTkpoiTe "Hucnetyep ycTpowrcTe”
KOMMbOTEPa W HAWOUTE B HEM BAUPTYa/lb-

-

Omni-Rig Settings |8

RIG1 | RIG 2 | About |

Rig type FT-950 - l
Port COM 1 b I

8. BC817; BC817W; BC337 45V, 500 mA
NPN general-purpose transistors. — URL:
https://assets.nexperia.
com/ documents /data-
sheet/BCB17_BCB17W_BC337.pdf
(22.04.2018).

9. PEKE Transil™, transient voltage surge sup-
pressor (TVS). — URL: http://www.st.com/
content/ccc/resource/technical/document/
datasheet/1a/3b/f2/a9/96/72/49/ca/
CD00000720.pdf/files/CDO0000720.pdf/

Hbii COM-nopt, aBTOMaTn4eckin coaaaH- Baudrate 38400 3 jer:content/translations/en.CD00000720.pdf
Hbll ONEPAUMOHHOW cUCTeMOl ana noa- (22.04.2018).
KNIOYEHHOTO WHTEepdeica. 3anomHuTe D ata bits 8 vl 10. Series AM1D-Z 1 Watt DC-DC Conver-
HOMep atoro noprta. 3anycTus nwobyio ter. — URL: http://www.aimtec.com/site/
TEPMUHANLHYID NPOrpaMMmy, Hanpumep Paily m Aimtec/files/Datasheet/HighResolution/
Terminal v1.9b [16], ewbepuie n3 Buina- AM1D-Z.pdf?ft4=11-323 (22.04.2018),
11. LM-NP/-LP 1000 Series Line Matching
Stop bits 2 '] Transformers. — URL: http://www.bourns.
LXP1NP-144 - xégii NP-144 " com/docs/Product-Datasheets/LMNPLP.
g Mcrophoneln® X2 whTepdeaca RTS Lowt = pdf?sfursn=eef6056f_3 (22.03.2018),
g8 wom Tt 12. Kopnyc G106. — URL: http://www.
= = W . .
§g Front LR & DTR L = ?2?;3::2;1%? tw/pdf/G100/pdf/G106.pdf
g3 | Headpheass J 13. PL2303SA (SOP8 Package) USB to Serial
2= Pollint, ms  |500 = Bridge Controller. — URL: http://v-comp.
kiev.ua/download/PL2303SA _v1.1.1.pdf
Puc. 6 Timeout. ms 400 - (22.04.2018).

OAKUWEro CNUcka 3ToT NopT W oTKponTe
ero, Haxae Ha skpaHHyto kHonky Connect.
MNonpodyinTe nepeaate Kakyw-nmbo WH-
dopmaumnio ¢ TpaHcueepa. OkHO npuéma
TepMuHana OoNXHO OCTaThCH NYCThIM.
CoenvHuTe peanucTtopom conpoTusie-
Huem 33...100 Om koHTakTel 1 1 2 pass-

-

Puc. 7

14. 1SO722x Dual-Channel Digital Isolators. —
URL:  https://www.ti.com/lit/ds/symlink/
is07220c.pdf (22.04.2018).

15. BLM21AGE01SN1#. Product Search Data
Sheet. — URL: https://www.murata.com/
en-eu/api/pdfdownloadapi?cate=&partno
=BLM21AG6015N1%23 (22.04.2018) .

16. TepMuHanoHblie nporpammb. — URL:
http://easyelectronics.ru/terminainye-

éma XP2 v noetopuTe nepenaqy wHdopmaumn. Tenepb oHa  programmy.htmi (22.04.2018).
OONXKHE NOSIBMTLCH B OKHE Npuéma Tepmudana. Wamenas
¢ yPOBHW DPMUPpYEMbIX TepmuHanom curdanos RTS u DTS,
yBeauTech, 4To CONPOTHRNEHWE MEXAY KOHTakTamu 3 1 6, a
Takke Mexay koutaktamu 4 u 6 pasbéma XP2 craqkamu
MEHRABTCA OT OYeHb BoNbLIMX (HECKONBKO MEraom) A0 OYeHb
MANeHLKUX (HECKONbLKO AECATKOB OM) 3HAYeHWUA, M 0BpaTHO.
Mpu 3TNX N3MEPEHNAX MUHYCOBBLINA LLYN OMMETPa A0MXEH
ObiTh COEANHEH € KOHTAKTOM 6 padeéma.

Mogkno4ate MHTEPGERC K KOMNbIOTEPY XenaTtensHo npu
BLIKMTOYEHHOM TpAHCUMBEDPE, nHAaYe annapar HeckKoNbko pas3
KpaTKkOBpeMeHHO nepeiaéT Ha nepepavy. Ha komneloTepe
HYXHO 3anycTUTh W HAacTPOWUTL MporpamMmHoe obecneveHue
ONg HyXHBbIX Bwaos paborol B adupe. lMpumep HacTpoWkw
HDOTD?MMH OmniRig nns Tpaucueepa FT-950 nokasaH Ha
puc. 7.
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TINTEPATYPA

1. Mpey A. CoegwHeHwe TpaHcveepa ¢ komneoTepom. — URL
http://ko62iu.ucoz.ru/publ/soedinenie_transivera_s_
kompjuterom/ 1-1-0-35 (22.04.2018)

2. BepBuuxmia J1., BepBuuxui M. MoakNOHEHUE KOMALIOTEPE K
TpaHcueepy v pabota 8 adpupe. — URL: hitp://meandr.org/archives/
29187 (22.04.2018).

3. XmonuH H. Undposoin nirepenc ans rpavcueepa FTB17ND. —
http://radnal.qrz.ru/dig8 17.shtml (22.04.2018).

4. Mukpocxema CH340G — npecGpa3osatens wHTepdeica USB
UART (moct USB-UART). — URL: http://mypractic.ru/mikrosxema-
ch340g-preobrazovatel-interfejsa-usb-v-uart-most-usb-
uvart-xarakteristiki-usloviya-ekspluatacii-tipovye-sxemy-
vklyucheniya.html (22.04.2018),

5. Dual-Channel Digital Isolators Data Sheet ADuM1200/
ADuUM1201. — URL: http://www.analog.com/media/en/
technical-documentation/data-sheets/ADuM1200_1201.pdf
(22,04.2018).

6. MAX220-MAX249 +5V-Powered, Multichannel RS-232 Drivers/
Receivers. — URL: https://datasheets.maximintegrated.com/
en/ds/1798.pdf (22.04 2018)

7. PCB17 Series High Density Mounting type Photocoupler. — URL:
http://electronix.org.ru/datasheet/Optical/PC817-SHARP.pdf
(22.04.2018).
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. HEHAEB, r. Mockea

TO YCTRPOWCTBO NpefHasHaqeHo ans
ABTOMATWHMECKOrD BKMKHYEHWA NOA-
CBETKW (CBETOAMOMHON NeHThl € HOMW-
HanbHeiM Hanpsxeduem 12..24 B) npu
NPUEAMMEHIW, HANPUMED, K YMBIBANBHUKY
C 3EPKANOM, KYXOHHOA MOWKE Wi ApYro-
My npeamery, Tpedyiowemy ocaeueHNs.
EmkocTHOE pene cobpaHo Ha cnelma-
NMA3MPOBAHHONW Mukpocxeme TTP223-
BAG. OD 3TOA MWKPOCXEME W KOHCTPYK-

G,

Puc. 1 [
|
RZ |
2k |
DA |
L11mMu 1 100 TTP223-BAG
E1 d ol s—r—T—1 |
—— YV j}—T—--,—-uo-.-.PD aft _I
| c2 s |
[VDDIZ2—+
R1 [/ 100 lvssi2
680 x ! I g 8

FAX HUEKOYECTOTHBIX HABOLOK CEHCOPHLIA
anemeHT E1 nogakniodéH k exoay (esison 3)
Mukpocxemsl DA1 depea ®HY C1R1C2.
Iins nofaasneHms BbICOKOYaCTOTHbIX HABO-
nok or coroBeix tenedoHos, Bluetooth,
Wi-Fi u gpyrmx nepenaiowmx yCTponcTa
NOCNefoBaTeNnbHO C CeHCOPHbLIM 3NEMEH -
Tom E1 BknioueH apoccens L1. 3kcne-
PUMEHTHI nokazanu, 410 ero ycTaHOBKa
NpaKTHecKkn He BNWAET Ha YYBCTBWTEND-

anctop VT'1 oTkpbiBaETCH, Ha CBETOAMOLL-
HYIO AEBHTY NOCTYNAST HanpsxeHue

MNOACBETKA BKNOMABTCH
Mpy yoaneHuu OT CEHCOPHOro ane-
MEHTA Ha BbIXOAE MUEPOCXEMEI NosBrseT-
CA HW3IKWIA YPOBEHL, W KonaeHcatop C4
HAYMHERT paspaxareCs 4Yepes peancrop
R3. B peaynestare Heckonbko CeKyHD fp-
KOCTh NOACBETKW HE HSMEHAETCH, & 3aTeMm
OHa NMnasHO YMEHbLLIAETCH. BFJ[?MS‘] 3a-
AEPHEN BLIKNIOYEHWA NOACBEET-

* T B +12B | kn moxHO wamennTs noAadop-
([ M=l , Kot peavctopa R3 » koHaeHca-
CreToauoaHas| Topa C4, Hem GOnbLIe HOMW-

an — Tem Gonklle 3anepkka.

VD1 | pesratoB Ha & rém Bonslle 3anepXka
r o 1 b i SEME] ™ -

SMA4007 Ce NeTany, KpoMme ceHcop

N

R3 680 «

| ] i+ ICH
l+ G2 R®RvD2 T 10 Mr x
x6B

100 Mk x 7] 5
<108 !EXVSQCSV‘I

LisiX HA € OCHOBE BuiNo PacCKAZaHO B
craree agTopa "CeHCOopHLIE BbiIKMIOYaTENN
(BECKOHTAKTHLIE KHOMKW) HA MUKpOCXeme
TTP223" ("Paguo”, 2018, Ne 5, c. 25—27).
LOnonHUTENLHO B6INM NPOBEASHL! 3KCTe-
PUMEHTEI C 3TOW MUKpOcxemoin. K eg
Bxony (Beigon 3) Gein NOAKNOYEH KOHAEH-
carop nepeMerHon emkocti. [lo EMkocti
300 nd mukpocxema Npw Nogade nuTak-
LWEro HanpsxeHus kanwbposanachk, HO €
yBENWMHEHWENM BMKOCTW KOHABHCATOPA
HYBCTBUTENLHOCTE YMEHbLLanace BNNoTh
[0 TOro, 470 oHa cpabaTteBana npu Heno-
CPENCTBEHHOM NPUKOCHOBEHUW ¥ BRIBO-
ay 3. n(Jl-'I EMKOCTW NEPEMEHHOND KOHLEH-
satopa Bonee 300 nd paborocnocob-
HOCTE MWKpOCXembl Hapywwunace. [No-
JTOMY ('.(:Hl'.l‘)thll‘-"‘I AnemMendT MmoxeT MMeTh
CpasHUTENBHD Donpwmne pasMepsl, 1 Ha
OCHOBE 3TOW MMKPOCXemMbl MOXHO Ccae-
nate EMKOCTHOE pene.

Cxema ycrpowcTeEa nokasada Ha
pwc. 1. [1nsa yMEHBLIEHWH CETEBLIX W ApY-

&

HOCTL pene. BuixogHon CurHan Mukpocxe-
Mil vepes uenk VD1R3C4 nocrynaer Ha
JaTEOP MOLLHOTO NONEBOro TpaHaucTopa,
KOTOPBIA 1 NOAEET NUTAOLLEE HanpsKe-
HWE Ha CEBETOAMDAHYID nedTy Al, Mukpo-
CXeMa nUTaeTca OT NapamMeTpru4eckoro
CTAabDWNN3ATOPA HaNPSKEHWs HAa 2NEMEH-
tax R2 n VD2, xowpencatop C3 nogasnset
MyNbLCALMIA K NOMEXK MO LENK NIKTAaHWA,
Busoas 4 n 6 mukpocxems: DA1 oc-
TABNEHL! CBODOAHBIMK, NO3TOMY OHa
paboTaeTt B pexume "KHONKW ¢ CaMOBO3-
apatTom”, T. . NpY NPUONVKEHWN Kk CEH-
copHOmy anemedTy E1 ocBeleHre BKnio-
YAeTCH, a NPW YAaneHun — BeiIKN4aeTes,
HO B AAHHOM chyyae He cpasy. lMpouc-
XOAAT 310 TaK. Mpu Npubnnxkesnn K ceH-
COPHOMY aneMeHTy Ha BbiXOae (BLIBOLA 1)
Mukpocxemel DA1 noaBnaeTca Hanpsxe-
He okono 5 B, 8 peaynerarte KoHAeHca-
Top C4 DuiCTPe 3apsXaeIca Yepes amon
VD1 no wanpaxexwws okono 4,5 B, a sarem
MeanexHHo — no 5 B. B peaynsrare TpaH-

|
| VT1 APM2014N

HOMO anemexTa, padmeliedbl Ha
OAHOCTOPOHHEN NeYaTHON Nnd-
Té U3 PONLMMPOBAHHOIO CTek-
NOTEKCTONNTA, BB YEPTEX NOKa-
3aH Ha puc. 2. MNpumeHeHsl B
OCHOBHOM AETANK fNH NOBEPX-

- 12B | HOCTHOrO MODHTAXA, PE3UCTO-
K E1 Puc. 2
pel — Tunopasmepa 1206, okcuaHbe

KOHABHCATOPLI — TauTanoskie Twnopaa-
mepa D(C3) w B, C(C4), octanbHbie — Ke-
pamuMeckre Tunopaamepa 0805, Mpume-
HEH TpaHancTop APM2014N, nemoxTrpo-
BaAHHbLIN CO TTApon MarepmMHCKOn NnaTel
MK. Chepyer y4HecTs, 4T0 NPU 8ro MOHTaxe
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Ha NeYaTHoN nNnaTe 1 TEMNEepaType Kopny-
ca 25 °C makcumansHbii Tok cToka — 9 A,
a pacceusaemas mowHocte — 1,6 BT
Mpwu Temnepatype kopnyca 100 °C atn
3Ha4YeHus ymeHblwawTes 1o 6 A n 0,6 Br
COOTBETCTBEHHO, [IpW  HanNpsxeHwwn
3aTeop—wucToK 4,5 B cCONpOTUBAEHWUE €ro
kadana — oxono 10 mOm, U3 atoro u
Hago MCXOOMTL NPW ONpeaeneHnn MoLl-
HOCTW NOOKNIOHEHHOWN K HEMY CBETOAVOA-
HOW neHTel. lMpu HanpskeHun nuTaHus
bonee 20 B Hamo NpuMEHWTs NONEBOMN

,[.\J'IPI M3roToBneHua CeHCOpHOro ane-
meHTa Boina ncnonb3oeaqa onsra (0He-
pTka) 1 oTpedkwu Toncton Bymarn (BaTMa-
Ha). OanH KoHEeL COeOuHWUTENBHOrO M30-
NMPOBAaHHOro npoeofa 4 3aqviieH Ha
paccrosHn 30...40 MM, 3aBEPHYT 1 3a-
KaT 8 Qonsre. 3arem Gonbry NOMeLanT
Mexay OBYyMA OTpe3akamu satMada cooT-
BETCTBYIOLLEr0 paamepa W CKPennawT 8
HECKOMNBLKMX MecTax C NomMoulbi cTenne-
pa. O6sa3aTensHO Hano0 CKPENUTL MECTOo,
rne NpoBsoa 3axart B ponere.
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Cnenyer oTMETUTL, $TO
yem Boneblie pasamepsl CeH-
COPHOrD 3AeMeHTa, Tem
Honewe ero 4YyBCTBUTENL-
HOCTHL K BonblimuMm 06b-
exTaMm, HO C ApYyTroWn cCTOpo-
Hil Tem 6Gonelwe ero
EMKOCTb, @ 3Ha4MT, U MEHb-
we 4YyBCTBMTENLHOCTL Cca-
moro pene. No3artoMy MoXHO

nooobpate ONTUManbHbIE

|  pasmepsl 3nemeHTa. Mnd

L]
Puc. 4

TPAH3UCTOP, BhLIAEPXWUBAIOLLMA 3TO Ha-
npaxeHue. poccens — EC24 nnu niobon
manorabapuTHe. BHELHWA BWA CMOHTIN -
POBAHHOM NNATL! NOKA3aH Ha puc. 3.
Pene Bbin0 yCTAaHOBNEHO B TyMBOYKY-
YMBIBANBHWK B BAHHOW KOMHaTe. BapnaHT
ero pasmelleHua nokaaaH Ha puc. 4.
CeHCOpHBLIA 3neMeHT 3 ¢ NOMOLUBID Nun-
KOM NeHTbl 3aKpennéH Ha nepeaHei naqe-
2 awmka TymBoykn. PRgoMm B 3awmT-
HOM NNacTMaccoBOM kopnyce 5 noaxons-
wero pasamepa pacnonoXxeHa nedvarHas
nnara, KoTopas coeAvHeHa ¢ CEHCOPHbLIM
INEeMEHTOM OTPE3KOM W30NUPOBAHHOIO
npoeoga 4. Ero gnmsa — 50...70 mm.
Murauwme nposoga 6 cooTBeTCTBYIOLLE-
ro cedYeHus BbiBedeHbl Yepesd 3a0HIo
CTEHKY ALUMKA K WCTOYHMKY NUTaHWs W
ceeToauoaHo newte. CeHCOpHbIA 3ne-
MEHT 3 COCTOWMT M3 ABYX YacTewn, KOTopkLie
paamelledsl © OByX CTOPOH OT py4ku 1.
Ecnu 3apnepxka BebiKNOYeHUs He Tpeby-
ercAa, koHgeHcatop C4 He ycraHasnu-
BaT. Ero MmoxHo BpeMeHHO He yCTaHas-
NMBaTsL YU NPY NPOBEASHUWM HANAXMBAHUA.

3TOro ero Haao caenatb
MakcumansHo DHoneworo
pasmepa, a npu Heobxoan-
MOCTW YMEHbLLWTE, NPOCTO OTpes3as
4acTb HOXHWULUAMW. MOCKONBKY NMNoLanb
CEHCOPHOro 3feMeHTa B A3HHOM KOH-
KPEeTHOM CRy4ae o0kKa3anack OKONo
250 cm?, He TpebyeTcs HeNOCPEACTREH-
HOro NPUKOCHOBEHMUS K HEMY. Pene yae-
peHHOo cpabaTteiBaeT npu npubnnxeHun
K HEMY 4enoeBeka Ha paccTofAHue
150...200 mm.
Pa3smecTuTb EMKOCTHOE PENe MOXHO U
B ﬂpyl’OM MecTe, a ecni YCTaHOBWTb
NONEBON TPAH3NCTOP Ha HeGONLILOA Ten-
NOOTBOA, MOXHO KOMMYTUROBaTb NUTAID-
Lee HanpsaxeHue A0 HeCKoNbKUX AecaT-
KOB BONLT M TOK [0 HECKOMbLKUX amnep.
CnegyeT NOMHATL, 4TO B NPEAAOKEHHOM
BapUaHTEe WCTOYHWK NUTAHWA OOMKEeH
UMeTb rafNbBaHUYeCcKYIo Pa3BA3KY OT CETH
230 B.

O7 pegaxynm. Hepréx nevarnod niaret
& hopmare Sprint-Layout
anpecy ftp://ftp.radio.ru/pub/2018/07/
rele.zip Ha Haluem FTP-cepeepe,

nmMmeaTcR nNo

poOUECC CamMOCTOATENLHOrD Hanu-

CaHWA CKeT4a AnA ynpasBneHws
paboton RGB-kyba Ha ceeTognopax
WS52812B wnn PL9823 [1, 2] moxer
NoKa3aThbCHa OANA HAYMHAKLUWLMX prJ,HOFI
3apaqen. Ho MOXHO BOCNONL30BATLCA
roToBbiM Npunoxennem ang MK, cospa-
Bas, BOCNPOWM3BOAA W COXpaHas pas-
nuyHble agdekTel NepeknioyYeHna nuk-
ceneii kyba ¢ ero nomousio. Cam ky6 u
nnata Arduino Uno npw 3TOM No OTHO-
WEeHWKD K KOMMbLIOTEpPY CTaHOBATCA
CBOEro poga nepudepuiiHbiM YCTPOn-
cTeom. Mporpamma Glediator B pocnoe-
HOM neperofe — rpaduHecknii aHuma-
TOP YCTAHOBKM CBETOUINYHAKLWIWX AM0-
noe. Ova paspabotana B lepmanun,
Haxoautes B ceoBogHoM pocrtyne ana
BCEX XeNnawwmx, a HanTm egé MOXHO Ha
cante paspaboTymkos [3]. Tam xe npu-
BefeHa HeCNOoXHaA nocleaoBaTenk-
HOCTb AEWNCTBWMI N0 ycTanoske atoro NO
Ha komnbioTep. o 3ameicny asTopos,
Hatop CcBeTOAMONOB npeacTasnaer
coBol OBYXMEPHYIO MaTpuLy NUKCenen
NPOW3BONLHON KOHDUIrypaunm c Makcu-
ManbHbIM 4UCNOM cBeToauoaos 512,
COeAMHEHHBIX B OAHY Uenk 3menkon. Ho
Ha NpakTuke 3Ty Nporpammy MOXHO
WUCNONL30BaThL ANA ynpasneHus kybom ¢
WHOW NOCNeAoBaTenbHOCTLIO coeanHe-
HWI NUKcenen.

Wrak, chayana B Arduino Uno sarpy-
waT ckety WS2812_Glediator (ero
cKkayueaem ¢ pecypca pa3paboT4nkoB).
B cTpokax #define DATA_PIN n #defi-
ne NUMBER_OF_PIXELS Hapo yka-
38T HOMED YNPaBNAKWEro BulBO0E Ha
nnate Arduino Uno v yucno ceetoano-
0B B nerTe. B asTOpckom BapuaHTe —
3710 4Yucna 6 w 125 cooTBETCTBEHHO.
Janee NOAKNIOHAI0T CBETOAMOAHBLIA kYD
K nnarte AByMA nposogamu. Beisoa DIN
kyba — k smiBoay 6 nnatel, seiBog GND
kKyba — k Bwisoay GND nnatel. Kyb
3anUTbIBAIDT OT OTAENbHOr0 UCTO4YHKMKE
nuTadus Hanpsxeduem 5 B, a nnaty
Arduino Uno — yepes USB-pasbém oOT
MNK.

OTtkpoiBawT npunoxerne Glediator.
Ha puc. 1 npeacTaened BHELWHWA B
OCHOBHOrQ OkHa nporpammet. Lisetom
BblaeneHb! Tpu pabo4ne 30HbI, C NOMO-
LWL KOTOPbIX MOXHO CO30aTh, NOAKNIO-
4nTb k kKyBYy M coxpaHuTs B Buae daiina
apheKkT nepeknioHeHnid 1uNn CueHbl
(Ha3asaHme B pamMkax nporpammsl).
Brnagka Options (3oHa 1) OCHOBHOTO
MEHIO NO3BONAET NPOU3BECTN HACTPOIR-
K Nporpammel ONs NOAKNIOYEHWUA W
ynpasneHus pabotoi kyba. B 3oHe 2
HaXOAMTCH 3KpaH, Ha KOTOPOM Mnpo-
KPY4MBaETCH co3aaHHas CLeHa, Huke —
NATL KHOMOK BO3MOXHLIX C/IOEB CUEHBI.
Ew@ Huke — Tpu Nons C KHONkamn pac-
KPBIBAIOLMXCA CNMCKOB, B KOTOPLIX Ha-
xonATCcA Tunkl (Tupe) nepexknioyeHui,
dunerpos (Filter) ux o6paboTtku u cme-
weHua (Mixer)., [Janee pacnonoxess
ABa perynatopa — APKOCTW cBeYyeHund



'yn p apneHuvue CB e'roﬂu OAH k] Il nvkcenei (Level) i ckopoeTh v nepe-

kniovexnun (Speed). BHMU3Y 30HLI Haxo-
nutca kHonka Configure generator.

RGB‘KY60M 5X5X5 C l'lOMOUJ,bl'O Mpwn Haxatuu Ha HeE noaAsBnNAETCH

n OOMNONHUTENBHOE OKHO HAacTpoexk ans

n p or p aMmM bl G I e d 1a t or navHoro apdexTa-cnos. MNpu coanaHumn

cueHsl ynobHeiM Dyger aenate eé He

6onee yem TpExcnoiHon. Takum obpa-

30M, Mnporpamma onepupyer nepe-

KNOYeHWeM He OTAENbHLIX NUKCenewn, a
uenblx rpynn.

B BepxHeR yacty 30HLI 3 HAXOAMTCA
none, B KOTOPOM OTOBPAXAIOTCA 3HAYKN-
n3obpaxeHnn BPEMEHHO COXPaHEHHOW
wnu BoiGpaHHoON cueHnl. BHM3y HaxoonT-
ca ynpasnsiowwe kHonkw: Add L — epe-
MEHHOE COXpaHeHue TEeKYLLEN CUeHb (13
3kpaHa Neson 3oHut 2), Set L — swiBop,
|_ 5 BuifpaHHON CUEHEI M3 MONS 30HBI 3 Ha
; akpaH 30Hbl 2, Clear — oyucTka nonsa or
Type Rl cueH, Save — coxpaHeHue roToBor cue-
[ |Faer  ioae : Hbl B Buge otpensHoro ¢anna, Load —
Mexer Ad ' er A4 3arpyska B Nnone 30Hbl HYXHOW CUEeHbI-
Level L daina.

B nauane pabotsel (pue. 2) Ha Brnan-
ke Options BuibupaloT U3 BoiNajanue-
ro cnucka Bknagky Matrix Size. B
Effect Leves | Eftect NoOABMBLUEMCH OKHe (puc. 3) yKasbi-
Dvockm TR0 | Pwction BaIOT 4WMCNO MUKCEnen B ABYXMEPHON
Methode RGN | ’ N cucTeme koopawHat. lpnemnemsie co-
A ¥ Duration v B yetaHna: 25x5 unu 5x25, a Takxe aony-

cTMbl 1x125 mnu 125x1. Knonka Apply
Changes — MNpuUMEHEHWE YKa3aWHoro
il & L Hop L ERENS WamMeHeHwa (OKHO HEe 3akpbiBaeTcs),
Tamer Vatoe . Timet Val Done — 3aKpLIBAET OKHO C COXPaHEeHU-

A. MAMWYEB, n. WWaranoso CMoneHCKOW 001.

B G ATOR  Graptical |- Instaltaton AnmmalOM
Fde Ophons  Extraz  About

speed

Combhguie graesaton

| |eowsr Lirit | Autio Source  (ABGD G4 OBRERES _ | Lowe: L

V203 running @21 195 >
nrl}nut‘.-J;L'H-il--. | | Gain eM M3MEHEHWN.

www.SoicerLab ge | ture oo | Hanee, pana  co3AaHWA  CUBHbI

| Trigges Lavel

(puc. 4), Hanpumep ABYXCNOWHOWN,
BeifUpalT B NepsoMm (kHonka 1) cnoe
TN nepeknwyeHun (Type), pexum
® GLEDIATOR - Graphical LED Instalfation AnimaTOR

File |Opfions Extras About
| TR
|5 Output

% Options tor “Wave"

Direction

Top

Stepwidth

Wavelength

Red Value

Fiter None Green Vane

Type Black Mixer Add

Filter None Level
| Speed

Blue Value

Confipire generator NYe R
’ Matrix Size v Wave Gre..

Size_X |Effect Level = Wave Bl
25 |Dvection Togule

Methode Manual

Apply Changes

810Z ‘2 N OUTTvd
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| Direction Toogle

Wave (BonHa), U B OTKPLIBLIEMCA
nocne Haxartua Ha kHonky Configure
generator okHe 1 npou3BoaaT xenae-
Mbleé UBETOBblE HACTPOWNKMK
NepekNioyeHnin, CcropocT-
HBIE U KONWYECTBEHHbIE Xa-
PAKTEPUCTUKKW pexuma (ana
COXPAHEHUS HAXMMAIOT Ha
kHonky Done). He wHapo
3a6biBATE O BO3MOXHbBIX Ha-
CTPOWKAX PerynATopoB fp-
KOCTW W GKOpPOCTW. AHano-
rMyHo AgenawT Belbop v Ha-
CTPOVK® (M3IOrHYTHE UBEeT-
HbIE CTPENKW — NOBTOPHbIE

AEeWCTBAR) ANns  BTOPOro
cnos (kHonka 2),
Korga cueda roToea,

nepeHocum eé B pabouyee
none aoHel 3 (cMm. puc. 1) ¢
noMoLLbio kHonkw Add L, B
nossnBLLIEMCSH OKHe (puc. 5)
[aéMm el uMa 1 Haxumaem
Ha kHornky Done. KaptuHka-
3HAYOK CUEHbLI A0NXHa no-
SBUTLCA B nONe 30Hb 3
(puc. 6). O4MCTUTE nNeBwIA
JKPAH 30HLI 2 MOXHO, BbIBK-
pas B KaxoMm cnoe Tuna ne-
pexnwoyeHnin pexum Black.
[Ana nosTopHOro so3Bpa-
WEeHWA CUEHbl Ha NEeBblA
3KpaH ee HyxHO BbiOpaTb No
3Ha4YKy W HaXaTb Ha KHOMKY
Set L.

Hanee MoOxXHO TpaHcnu-
poBarb CueHy nepeknoye-
HMIA Ha kyD, ans 4ero Ha
sknagke Options Boibwu-
pawT 13 cnucka Qutput. B
noseuBWEMCA OkHe (puc. 7) Output
Options genaem coOTBETCTByOWUE
HACTPONKK (yKA3aHbl CTPenkamu) no
YCNOBWID NPOTOKONa nepegaun, 4ucny
W PacnonoOXeHw nukcenen, nopagky
cnefosaHvs UBETOB B nNepepaLse aad-
HbIX, CKOPOCTW nepegaqYu W HOMepy
nopra noaxknwoyeHdns Arduino Uno.
Bxnwoyenne kyba v ero oTknioYeHne or
MK NpPoOW3BOARTCA COOTBETCTBEHHO

Rep L

Puc. 6

SetlL
Add L

Clear

Output Options

|Dutput Mode  Glediator_Profocol

"
| Lirident
|~ Ydew |

5 IDiml Order
|

|Board Order
|Color Order

|H-9.1n.! Size _X: 25

{comM-Pox
|

Stiobe a4

SenalOpen | Senal Close I

Baud Rate
v B_1000000] v

|Mapping Mode Boards_of_Pixel

HS_TR

HS TL

GRB

Board_Sire Y- 5§

' | Socket is bound to Ports Ox 19
‘ Open Socket Close *

Patch ArinetUTPM2 Nd

kHonkamw Serial
Open u Serial ‘g "o
Close. breactndd

Type Black
None

Add

Fiiter
Mixer
Level

Speed

Confiqure qeneratq

L.evel

SetR
Add R
Dwn

Effect
Direction

RepR Up Methode

Save

Load |

Value

Ons coxpaHeHus cuedwl B Buae oT-
pensHoro danna HyXkKHO BOCNONL3O-
BaTbCH KHOMKaMu Save — coxpaHeHue
¢anna v Load — 3arpy3ka dawnna
(cm. puc. 6). Ha 3TOM pUCYHKE KHOMNKW
BblAENEHbl UBETHLIM MNPAMOYrONbHWU-
KOM. ﬂpH HKenaHu NOCMOoTpeTb, HTO
BHYTPM, Hann MOXHO OTKPbLITE U COXpa-
HWTL C Pacwuperrem .ixt ¢ nomMouwbio
nporpammel WordPad. CoxpaHaTs

Apply Changes

Toagle

Manual

Cancel

tannsl CUeH MOXHO B Nio-
Bon nanke MK.
DyHKUMOHANbHEIE BO3-

MOXHOCTK nporpaMmel
Glediator ropaspgo wwupe,
4YEM PacCMOTPEHO B CTATLE.
Hebonbluylo pyCcCKOAZbIY-
HYI) BUAEOWHCTRYKUMIO 1O
paboTe ¢ 3TOW NPOrpaMmon
MOXHO NocMoTpeTs B [4].
Bonee nogpobhbiii oby4ato-
wwuin  BuaeodparmMedT Mo
paBoTe C NpUNOXeHuem Ha
AHMMUACKOM fA3bIKE MOXHO
npocMoTpeTs No  agpecy
https://vimeo.com/
114314817,

NIUTEPATYPA

1. Mamuuer LI. RGB-kyb6
5x5x5 wa Arduino Uno. —
Paawo, 2018, Ne 3, ¢, 57—60.

2. Mamuues [. Ynpasnn-
emein RGB-ky6 5x5x5 Ha
Arduino Uno. — Paguo, 2018,
Ne 5, c. 59—62.

3. Glediator — LED Matrix
Control Software. — URL:
http://www.solderlab.
de/index.php/software/
glediator (21.03.18).

4. gLEDiator, Arduino &
WS2812, anumuposanue cee-
TOOAWMOAHBIX maTpuy. — URL:
https://www.youtube.com/
watch?v=9J0QZcKIQSSB
(21.08.18).

Or peaakymn. Crery ang Arduing Uno w
Jlewrmu:Jpﬂlu-runm.u‘? POnHIKA, M!J’fﬂ!()(‘.l{)ﬂvfj))‘!t)'
wre palory yoTpodcTea, HaxoMsaTcR no

aapecy ftp://fip.radio.ru/pub/2018/07/
555pro.zip va Hawem FTP-cepsepe



UHaukaTop pa3psaankm akKkymynsartopa
B paavonpuémHuuke PERFEO PF-SV922

A. BECENOB, r. fipocnagens

E) aguonpuémHukn PERFEO PF-SV822
nonL3yinTcaA 6GOoNbLWOX NOoNYyNAPHO-
CTbIO CPEaV XenaLmx Bceraa UMeThb Npu
cebe HebonbLoN No paMepamM NPUEMHUK
Ananaszona YKB co BcTpoeHHeim MP3-
nnenepoM. 3ToMmy cnocobeTeyiOT Npu-
emneman ueHa, Kpacussiil AW3aiH u nac-
CHBHBIA M3nydarens muabaca, Aenaowmin
TemBp 3ByyaHua pocratodHo komdopT-
HbiM. B aHrnWiAcKon BEpCUW 3TO YCTPOW-
cTBO MMeeT Haseanue "Sound Ranger” —
"Mya3bikaneHbiid Gpogara”.

OpnH W3 HegocTaTkoB — OTCYTCTBME
vHauKaTopa pas’pagku NUTWA-UOHHOTO
akkymynatopa. bea wHavkaumm ouedka
OCTaBWErocH BpemMeHn paboTel NPUEMHN-
Ka A0BOALHO NpuBnuauTensHa faxe ang
CreumanncTa-anekTpoHwWmMKa, a yx anq
BoNLWWHCTEA BRadenbLUes OHa npakTuye-
Cki HEBO3MOXHa. Kpome TOro, Heoxu-
OAHHOCThL OTKNIOYEHUA NUTaHWA BOCNPW-
HUMaeTcA Beeraa HeratueHo. HeoBxoau-
Mo BbiNO HAWTW NPOCTOE PEWEeHWE OaH-
HOW NpoGnemsi B CXEMHOM W B KOHCTPYK-
TUBHOM NnaHe. BuiBop nan Ha mManomotil-
Hblg CYNePBU3I0oPbI NUTaHWA — OBTEeKTOoPbLI

MOHWXEHWA HANPAxXeHnn.

—= K nuHuu nutaHus +37 B

DA1 S
K1274CN33N @D HLY
‘ BL-L513UBC-B |H

2 12 3
K obujemy nposogy

Puc. 1

Cxema vHgukatopa paspsaky nuraHua
Ha cynepen3ope DA1 K1274CN33MN [1]
npuBeneHa Ha puc. 1. B noscHexun
paboTbl AAHHOE YCTPONCTBO NPAKTUHECKN
He Hyxnaetcs. MNpu CHUXeHU NMTAHUSE N0
3,3 B BCcTpOEHHLIN BEIXOAHON TPAH3UCTOP
Cynepeuaopa OTKPLIBAETCA, YTO MPUBO-
OMT K CBEHEeHWIO CUHETD MMUIaIoWEro cee-
Togmopna HL1 BL-L513UBC-B [2], koTo-
PbiA W CUIHANW3WPYET O HACTYNAOLWENn
paapaake akkymynatopa. Beway npocto-
Tel CXEMHOI0 peleHna WHAnKaTopa
nevarHas nnara He paspabarsiBanach.,

Cpasy 0roBOpwvMCSH, 4TO NPN YCTAHOB-
K€ MHOWKATOpa asTop He HeCET OTBeTCT-
BEHHOCTW 33 COXPaHEeHWe rapaHTUAHOro
obcnykuBaHua M3-3a (axkTa BCKPbITHUA
KOPNYCa M 33 BHECEHHbIE CXEMOTEXHWUYE-
CKUE U3MEHEHVA B NPUEMHMKE,

Jns BCKPLITUA KOPMYGa 1 pasneneHns
€ro Ha ABe 4acTu (NepeaHIo 1 3a4HI0)
HeOBX0AUMO BLIKPYTWUTL KPEeCTOBOW OT-
BEPTKON guamerpom 3 mm Tpu Wypyna,
PACNONOXEeHHBIX NO Kpaam B 3aaHen
YACTK KOPNyca, 1 0AuH — B OTCEKe NuTa-

Hus. Jlanee CHATb WNu OTKPenuThk oT
OAHON NONOBWHBLI KOpNyca ABe 3nacTud-
Hble "nogowesbl”. JancHenwune NencTBun
NOACHRET pMc. 2.

B nepegHei BepxHei wactu kopnyca
CBEPNAT OTBEPCTME [ANA CBeTOAMOAA,
HaNPoOTWB WYPYyna KpenneHus duHamuye-
CKOI FONOBKW, W KPENAT 3TUM LUYPYNom
CBETOAMO/ 33 BLIBOA aHOAA Hepes fnonon-
HUTENBHYIO Wandy. AkkypaTtHo uarubas v

NOArOHAR MO MECTY BLIBOALI CYNepBusopa,
MOHTHPYIOT €ro Ha BhiBOAax CBETOAMONA.
O6LLMiA M NMKCOBOIN BLIBOALI UHAMKATOPA
{em. puc. 1) COBAWMHRIOT OTPEe3kamK Npo-
BO/I0E PA3HOro UseTa C COOTBETCTRYIOLIN-
MU KOHTAKTHLIMW NNOWAAKAaMK Ha nnarte,
Kak nokasado Ha pvc. 2. 06wuin nposon
Benoro ueta npunasH k nnowanke BAT-.
MnOCoBOR NPOBOL, KPACHOTO UBETA MNpK-
NaAgH K KOHTakTam nNNKcoBOro BeiBOOA

——
NG Puc. 2
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OKCMOHOTO KOHAEeHCaTopa, PacnonoxeH-
HOrO0 €O CTOPOHLI, MPOTUBONONOXKHOW
ne4aTHbIM NPOBOAHWMKEM W NOAKNIOHYEHHO -
ro napannensHo BbiBopgam 6 (nutanwve
+3,7B) n 7 (0Bwmin) ycunutena moui-
HOCTK 34, BRINDAHEHHOTO Ha MUKPOCXeMe
NS4871 (aHanor LM4871). B saknio4eHune
DENAT BbIpE3 BO BHYTPEHHEW Nepero-
poake Kopryca ana NpoBOAO0B, YTODbI OHK
HE NepeaaBnMBanvchb, a NoNOBUHKK KOp-
Nyca NPUEMHKMKA NNOTHO COEANHUNNCE.
Mpyn CcpeoHen rpoMKocTU 3BY4YaHUR
npumepHo 3a 40...50 MuH 10 OTKAIOYEHUA
aKKyMynaTOpa WTAaTHOW 3aluMTon CBeTO-
OMO[ HAYMHAET BCNLIXMBATL B TAKT C NUKa-

MW FPOMKOCTM 3BYKOBbLIX CWUIHANOB, HO
MOCTEMNEHHO, MO Mepe paapsgkv, 5Tu
BCIMbILWKKA CMEHAIOTCA DEXWMOM €ro Mu-
raHWa 0o MomenTa cpabaToiBaHWA 3auin-
Tbl. Mpn 3amMeHe cBETOOWOLA Ha ApPYron
MANOMOLLHBIA APKKIA TI0O0ro CBeYeHns, B
TOM YWMCNE W HA HEeMUraloWwin, cnegyer
MAMEPWTE €0 TOK NPK CBEYEHMK, W eCnn
OH npeesilwaeT 5...10 MA, yMeHbLUUTbL 00
YKAa3aHHOro 3HaYeHwn, BKNIOYMB Nocneno-
BaTeNLHO CO CBETOOWOAOM OrpaHuyu-
TENbHLIN PE3MCTOP COOTBETCTBYIOLWEro
COMPOTUBAEHWUA (COTHW OM). 3apybexHbin
ananor K1274CN3an CynepBM3op
PST529G [3]. HaswaueHus BLIBOAOB Y

Bknw4yeHue m BbiKJIlO4YEeHue
s MUKPOKOHTpOMJJIepa oaHOM

KHOMNKOM

B. FTEPOHAA, r. Ceepgnosck Jlyravckow o6., Ykpanua

» MUKPOKOHTPONNEPHBIX YCTROWCTBAX

© BatapeiHbiM NUTAHWEM MNPUMEHRAIOT
pasnnyHble cnocobbl AKOHOMWK 3HEPTK
BGarapen. Hanpumep, y3en, ynpoLlleHHan
cxema koToporo maobpaxeda Ha puc. 1
[1], 8 ucxogHOM €OCTOAHUM HE NOTpes-
nsieT Tok oT 6atapeun GB1, a nuTaHue mMuk-
POKOHTPONNEPA OTKNIOYEHO 3AKPLITHIM
Bnarogapa peauctopy R1 p-kaHansHbiM
TpaH3sucTopom VT1. Mpu Haxarmw Ha

| kHONky SB1 HanpaxeHue Mexay MCTOKOM

¥ 3aTBOPOM 3TOr0 TPAH3WCTOPa CTaHo-
BWTCH A0CTATO4YHbIM AN €70 OTKPbIBAHNA,
HanpaxeHwe Gatapew NOCTynaeTt B uenb
NUTaHWA MUKPOKOHTRONNEPA.

VT1

v
K MukpokoHTponnepy

K nopry

B navane ceoeit pabortul nporpamma
MUKPOKOHTPONNEPa A0NXHA YCTAHOBUTH
Ha nopTe BbiBOAA, C KOTOPbIM COEANHEH
3aTBOP N-KaHankHoro tpaHawncropa VT2,
BbICOKWIA NOTVHECKWIA YPOBEHE HAMPSiKe-
HWS, 4TO OTKPOET 3TOT TpaH3aucTop. Hepes
HEr0 HWXHUIA MO CXeme BbIBOJ, peaucTopa
R4 6ypeTt coeguHéH ¢ 0BLLMM NPOBOAOM.
Mpu atom HanpskeHwe 3aTBop—WCTOK
TpaHaucTopa VT1 HEeCKONbKO YMEHLLUWMT-
CA, HO OCTAaHETCA 4OCTarOo4HbIM ANA yoep-
WKAHWA ATOIO TPAH3UCTOPA B OTKDLITOM CO-
CTORHUM, 8 MWKDOKOHTPONNepa — BKIIO-
HEHHBLIM WU NOCNE OTNYCKAHWA KHOMKK.

MoBTOpPHDE HaxaTwe Ha KHonky SBI
npwv paboTaloleM MUKPOKOHTPONNepe
YCTaHaBNMBaeT HU3KWMIA NOTMHECKWA ypo-
BEHb Ha ero sxope RESET,
nepesogs MUKPOKOHTPON-
nep B UCXOOHOE COCTORHKE.

C:Tfp‘r

obeux MUKPOCXEeM MNpU PacnonoxeHmnn
KOPNYCOB, COrNAacHo puc. 1, MAEHTUYHBI,
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CrneposatensHo, kHonka SB1, kotopas
MOXET GbITh MUHUATIOPHOW cnaboTouHoR,
BKNIOYAET W BbIKNIOYAET MWUKPOKOHTPON-
nep. Ho Ha NpakTuke onucaHHLIA y3en npk
BbIKNOYeHK paboTaeT HeHanexHo. Kpo-
M€ TOr0, OTCYTCTBYET 3auiMTa OT Chy4ain-
HOTO BLIKMIOYEHUS MUKPOKOHTpONnepa
CNy4aiHbIM KPaTKOBPEMEHHbBIM HAXATUEM
Ha KHOMKY.

OpnHako, ecnn BwmecTto exoma RESET
WCNONL30BaTh BXOL BHEWHEro 3anpoca
npepbLIBaHWA NPOrpamMmsl MUKPOKOHTPON-
nepa, HanexHoCTb PaboThl y3na MOXHO
NOBLICUTL, NPEAYCMOTRER B Nporpamme
YYET ONMMTENBHOCT HAXATWR HA KHOMKY.
Cxema NOCTPOeHHOro No TAaKOMY NPUHLIA-
My yana skMoHeHUs/BLIKIIOHEHWA MUKPO-
kouTponnepa DD1 ATtiny15L-1PC [2]
OOHOW KHOMKOW uaobpaxeHa Ha puc. 2.
JononHnTeNnsHO B HEM HanpsXeHue nNuTa-
HWA MUKPOKOHTPONNepa crabunuanposa-
HO  WHTErpanbHbiM  cTabunuaaTopom

78L0O5 (DA1). Buisogsr PB3—PBS mukpo-
KOHTpONnepa csobodHbl ANA MCNONL30Ba-
HWS B NPUKNAAHOA NporpamMmMe.

Ha pme. 3 noka3zada Gnok-cxema an-
roputMa paboTsl NporpaMmel MUKPOKOHT-

Puc. 3

INTO

Mpy 3TOM COCTORAHWE BCEX
ero NopTtoe BeOOa-BeiBOOA

l WMinymrannaauna ] l

Mayaa I

CTaHOBWTCA BblICOKOUMNE- l

ABHCHBIM, @ TPaH3uCcTop
VT2 aakpuisaeTtca Gnaropa-
pa peauctopy R2. 3akpei-
BaeTcH w TpaHancTop VT1,
otknioqan batapewn GB1 or

OTpbiTe VT2
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ponnepa, AEMOHCTPUPYIOWAR ero BKID-
HEeHWE W BLIKMOYeHWe KHonkoid SB1. Mpu
NEPBOM HaXaTWK HA KHOMKY Ha MWKpO-
KOHTPOMNEp, Kak 1 B PaHEe PRCCMOTPEH-
HOM BapuadTe, NOCTYNaeT HanpsxeHwe
nutanwa. Craprosas, nporpamma ycra-
HaenueaeT Ha Bbixoge PBO BLICOKUA ypO-
BEHb HANPSKEHWs, OTKPLIBAA 3TUM TPaH-
3aunctop VT2, nocne 4ero kHOMKY MOXHO
OTNYCTUTe. ocne 3TOro BLINONHRAETCH
OCHOBHOW UMKN NPOrpamMmbl, B KOTOPOM 8
paccmarpvBaeMoM Cny4ae muraetr ¢
yactoToi okono 2 'y ceetoavon HL1, Ho
MoryT BbITh NPeANPUHATEI U NI0BLie apy-
rvie NencTeus.

Ina BeIKAIOYEHWA MUKPOKOHTpONnepa
chefyer Haxartb Ha kHOMKy ewd pas. Mo
cnagawemy nepenagy yposHs Ha exone
INTO B MukpokoHTponnepe Gyaer creve- |
PYPOBaH 3arnpoc NPepLIBaHns Mporpam-
Mbl. HasHérca ero obpaboTtka, a muraHne
CBETOOMOAA NMPeKpaTuTcs. MNpu Xenasmm B
3TOM MECTE MOXHO BCTAaBWUTE KOMaHay
BKNIOYEHWA CBETOgMOAa. Torna oH Gyaer
CBETUTLCA HENPEPLIBHO BCE Bpem#, Nnoka
KHOMKa HaxaTa.

Mocne nayasl cocToarne KHONKK Bynet
nNpoBepeHo ewe pa3. Ecnn Haxatve He
NOATBERAMNOCHL, NOCNEAYeT BO3BPaT B
OCHOBHOW LMKN. B npoTueHoM cny4ae npo-
MCXOOUT NPOBEPKA LJIMTENLHOCTW Haxa-
Tus. ECNM € MOMEHTA HaXaTWs [0 OTnycKa-
HWUA KHOMKW NpoLno MeHee 2 ¢, o6paboTka
NPepLIBaHUs 3aBepPLIaeTCs U NPOUCXOANT
BO3BPAT B TO4KY NPEPLIBAHUSA MPOrpaMmMbl.
CBeToanoM, BHOBb HAYUHABT MUraTb.

ECnv Xe No UcTe4eHnn JBYXCEKYHAHO-
ro MHTEpBana KHorka ocranacb Hamamﬁ.
BLINONHAKTCA OEACTBUA, Heobxoavmsie
ANA BLIKNIOYEHWS MUTAHWA MWKPOKOHT-
ponnepa, 3aBepuwalolinecs 3akpblBaHu-
em TpaHaucTopa VT2,

AOns GOPMUMPOBAHUA MHTEPBANOB Bpe-
MEHW WcToNb3osad Tanmep TO mukpo-
koHTponnepa. OH reHepupyeT 3anpocsk!
NPepLIBaHWS MO NEPENONHEHNIO U CKOHGW-
MYPUPOBAH TakK, Y4TO 3TO NMPOMCXOQAMT Kax-
asie 40 mc. MICTOMHMKOM TakToBOrO Cur-
Hana cryxurt scTpoeHHsiin RC-renepartop
MUKPOKOHTPOANepa, YactoTa KOToporo no
YMONYAHWIO yCTanoBNeHa pasHoit 1,6 My,

Mpunaraemas Kk cratbe AEMOHCTPa-
LMOHHAR Nporpamma nocTpoeHa no
3TOMY anropuTMy ¢ HEBONLLLIMMK OTKNO-
HEHWAMMW OT HEMO, CBASAHHBIMW C ONTHUMIA-
3auwreld koaa.
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OTBeTbl Ha BUKTOPUHY

"TakTupoBaHue

MUKPOKOHTPONNEPOB™

("Papuo”, 2018, N2 6, c. 62, 63)
C. PIOMUK, r. YepHnuros, YxkpauHa

Orteser — 1. Hawbonee pacnpo-

e CTPAHBHHAA CXEeMa BHYTPEHHEro
YCTPOWCTBa TAKTOBOrO reHepaTtopa Muk-
POKOHTPORNEPE C BHELLHWM KBaPLEBGLIM
pesoHaropom wn3obpaxeda Ha puc. 1.
MopobHylo cxemy MOXHD Haltw B [1]
Tpaxavctope VT 1 1 VT2 obpaayioT apyx-
TAKTHLIA MHBERTUPYIOWWA YCUNWTeNb,
OXBAYEHHLIA OTpUUETENLHOA oDpaTHon
CBR3LIO Yepes peanctop R_.. Keapuesoii
DE30HATOP BKAOHEH MEXNLY BI'0 BLIXOAOM
W BXOOOM. 30eCk OH NPeaCcTaBneH aKeu-
BANEHTHLIM NOCNEaoBaTENbHEIM kKoneba-
TenkHBIM KOHTYpOM L .C, v conpotvene-
Huem notepb R MapasutHan EMKOCTD,

napannensHaa pesoHaTopy, B TOM 41cne
W EMKOCTL ero aepxartens npeacraene-
Hbl koHaexcatopom C,. Konpewcatops
C1 1 C2 obBpasyior genurent Hanpaxe-
HWA, ASACTBYIOWErD Mexay SNeKTpoaa-
MK pedoHaropa. Npuaém HanpskeHue,
nocrynalowee ¢ koHpeHcaropa Cl1 Ha
BXOO YCWIMTENA, NpoTBodasHo Hanpsi-
HKEHWIO, NOCTYNAIOWEMY HE KOHABHCATOP
C2 c euixopa ycwnutens. Takum obpa-
3om, obpaTHad cendb Yepes ceoeobpas-
Hblin [1-kOHTYp, 0OpasoBaHHBIA KBapLEe-
BbIM PE30OHATOPOM W KOHAEBHCATOPAMM
C1un C2, nonoxutensHan. Bnarogaps en
reseparop camoeoabyxaaeTcs Ha YacTo-
T2, 6NM3KOoN K 4ACTOTE NOCNeNoBaTE b-
HOIO pe3oHaHca KBapLUEeBoro KpuoTanna.
Takow reHeparop — PasHOBUAHOCTE
EMKOCTHON TPEXTOUKM.
Oreer — 1. HaanayeHue peancropa
oR1 — obnerunts camoBoabyxaeHue

KBEPLUEROro reHeparopa, seiBeas pado-
YYI0 TOYKY YCUNUTENR Ha NWHENHbIR y4a-
CTOK NEPeaaTOMHON XxapakTepueTukn. Ero
YCTaHaBNMBAOT B TEX CHY4asx, Korga
BHYTPeHHWIA peaucTop B _ (puc. 1) 8 Muk-
PoKOHTpONNepe orteyrcreyer. NpuduHa
OTCYTCTBUA BHYTPEHHEND PE3NCTOPA Yalle
BCErO B TOM, NTO AR TOro 4Tobk| HE LyH-
TUPOEaTEL Pe3oHATop (0COBEHHO HM3KOYa-
CTOTHBIA), Bro cOonpoTWBAEHWE O0IKHO
ObiTh 04eHE BONLIWKMM. A BLICOKOOMHBIE
PEINCTOPLI IAHUMEAIOT Ha KPUCTANNE MUK-
poOCXeMbl  Cnuiwikom mHoroc mecra. O
HEOBXOAUMOCTH YCTAHOBKK peancTopa R1
¥ 8ro PEKOMEHA0BAHHOM COMPOTUBNEHMK
00bIYHO CKAZEHO B AOKYMEHTALMN HA MUK-
POKOHTPONNE KOHKPETHOTD TUNA.
Oreer — 0. Peanctop R1 ymeHbLLa-
eET HanpsXeHue, nocTynalues c
suixona XOUT Ha kBapuessii pesoHaTop,
W 3ITUM YMEHbLIAET pacCenBaemyio Ha
PE3OHATOPE MOLHOCTE. 3TO CTAHOBWTCH
Beé bonee akTyansHibIM B CBRIW C MUKPO-
MuHHaTIOpM3auren pescHatopos. Ana
MHOMMX W3 HWX Qake HanpAXeHue . pas-
maxom 5 B nabuitouHo. MHoraa nocneno-
BATENbHBIA peancTop R1 BLINONHAET el
OAHY yHKUMIO. OH NPpeaoTBRALART BO3-
OyxeHWe redeparopa Ha HacToTax napa-
3UTHBIX PE30HAHCOB KBAPUEBOrO Kpw-
cranna.
Otser — 1. ConpotvMeneHue pesuc-
o 1opa R2 00BIMHO BO MHOTO Pas MEeHb-
Wwe CconpoTueneHna peauctopa R1.
Moatomy, ecnu CAY4aHO NOMEHATE WX
MECTaMW, YCUNWUTENb, HAa OCHOBE KOTOPO-
ro nocTpoeH redeparop, Byaet oxsayed
CUMILHON OTPULATENBHOW 0DPATHOW casi-
aklo, a nonoxutensHan ofiparHas ceAdbL
yepes KEapLUeBsbid pe3oHaTtop byaert ypes-
BLMEWHO ocnabneqa BbICOKOUMHLIM pe-
ancTopom. leHeparop pabortate He Gyaer.
Otser — 0. Ha racrosyio yacrory
o MUKPOKOHTPONNEPA BNWAKT Na-
pamMeTpsl KBapuesoro peaoHatopa ZQi,
emMKoCThL koHaeHcatopos C2, C3, MOHTa-
Ka W BuIBOAOB MWKPOKOHTpOANepa.
YyecTh 3apaqee ux BOAMOXHLIR paabpoc
o4eHb cnoxra. NMoatomy, ecnmn Tpebyertca
YCTaHOBWTL TAKTOBYIO 4acToTy C Makcu-
MankHOW TOMHOCTRIO, MNPEAYCMarpuBarT
€€ NNasHyo NoACTPONKY KOHIEHCATOPOM
Cl. Ha cksaxHOCTL reHEpUpPYyEMbIX
WMMYNLCOB 3TOT KOHAEHCATOP npakTu4e-
CKW HE BNWKET, 08 OHA W HE UMEBT HNKAKO-
7O 3HAYEHWA, TaK Kak 418 MUKPOKOHTDON-
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nepa saxeH nepuoan NOBTOPEHWA TaKTo-
BbiX MMNYNLCOR, a8 HE WX ANWTENIbHOCTL.
Ovser — 1. X014 kBapuessIn peao-
o Hatop ABS25 »MmeeT He fiBd, a YeThi-
pPe BLIBOAA, BHYTPW HEro KOHAEHCATOPos
HeT [2]. BuiBogbt 2 ¥ 3 NpeaHasHaveHb
s onm Gonee HAnEXHOro KpenneHust
pesoHaTopa Ha neyqartHoi nnare. BryTpu
KOPMYCa OHW COEAMHEHE NEPEMBIYKOA.
TakToBIN reHepaTtop MUKPOKOHTPON-
nepa cepun ATmegal62 wmeet BHyT-
peHHWe KoHAeHCaTopsl emkocTsio 10 ndd
W MoXeT ObiTh CKOHMWrypUpoBad Tak,
4Tobbl AT KoHaeHcaTops Bwinu nNop-
KmoseHsl K Buigogam XTALT » XTAL2 wnm
OTKMOYEHE! 0T HUX, OnTumansHaa ana pe-
3oHaTopa ABS25 EMKOCTh KOHAEHCATO-
poB — 12,5 nd, 4to AocTaTodHo BAWaKo K
EMKOCTH BHYTPEHHWX KOHABHCATOPOB
MUKROKOHTRONAEPa.
Otser — 1. TpExBLIBOAHON KEpaMy-
eyeckmin pesonarop CTSE wmeer
BHYTPW [BA KOHABHCATOPa EMKOCTBIO MO
15 N, 0AMH M3 HAX NOLKNIOHEH MEXaY
BblBOAAMW 1 KU 2, 8 BTOPON — MEXIY Bbl-
sonamMy 2 3. B BonelumHCTBE CnyYaes
NONONHUTENEHBIX BHELUHWX KOHOEHCaTo-
POoB He TpebyeTcs.
Otser — 1. Konnexcarop C1 1 pe-
e 3ucTopel R1, R2 oBpaayiot 4acTo-
TO3aAAKLLYI0 LIenb BCTPOBHHOMO B MKUK-
pokoHTponnep Taktosoro RC-rexepaTto-
pa. NpenmyliecTsa Takoro reHepaTopa —
npocrToTa, AeleBriddHd ¥ BO3MOXHOCTh
NEePecTPOKA HACTOTH B LUMPOKUX Npeae-
nax. [eHepupyeMas Yacrora 3aBucuT oT
NOCTOAHHON BpemMeHn BHewrer RC-uenu
W TEM BhILLE, 4EM 3Ta NOCTOAHHAR MEHE-
we. NosToMy C yMeHbLUEHWEM BEEAEHHD-
ro CONPOTUBAEHKWS NOACTPOEYHOro pe-
auctopa R2 takrosan Yacrora pacter. K
COXaneHwio, CTaluieLHOCTE YacToTel Y
RC-reHepaTtopa 3HauMTeNbHO XYKE, HEM Y
CTabnNManpPoOBAHHOTO KBapLEM.
Oteer — 0. WasectHo, 4T0 KBap-
@ LEBLIE pPe3oHaTopsl  cnocobHb
BOABYKAATECH HE TONLKO HA OCHOBHOW
YACTOTE MEXaHWHECKOrD PE30HAHCE KPKn-
CTanna, Ho KU Ha 28 HEYBTHLIX rapMOHu-
Kax. 310 CBOMCTEO NO3BOMART CO3NABATL
BLICOKOYACTOTHRIE CTAbUIMANPOBAHHLIE
KBAPLEM FeHEPaTOpbl, NOCKONLKY reo-
METPUHECKME pasMepsl keapues, pabo-
| TAIOLUMX HA OCHOBHOW (NEPBOIA) rapMOoHt-
| K€, Ha 3TUX YacToTax CTAHOBATCH CNviL-
| KOM MEANEHBEKWMKW, OHW CNOXHBI B W3ro-
TOBNEHUK U HEAOGCTATOYHO NMPOYHBL
B crneuvansHblx TApMOHWKOBLIX® pe-
30HATOPAX KOHCTPYKTUBHLIMK Mepamu
OCHOBHOW pe3oHaHe YacTUYHO NOAABNEH.
| QoHako yenosus BoaGyKAEHW KBapLa Ha
NEPBON rapMOHNKE 3a4ACTYIO OCTAIOTCH
AOCTATOMHBIMW ANS FEHepaLMn, U ecnu
HE NPUHATE CRELMANEHBIX CXEMHbIX MED,
| T0 Ha HeW oH 1 soabykaaeTcs. OaHa na
TAKUX MEP — NOAKNIOYUTE NOchenosa-
TensHun konebarensHein koutyp L1C1T,
HACTPOEHHLIN HA NEPBYIO TAPMOHWKY, Na-
panfiensHo BXo4y reHepaTopHon cekumn

mukpokonTponnepa. Conpotuenexue Ta-
KOrO KOHTYP@ Ha 4acToTe ero pesoHadca
(8 mawHom cnyuae 16 MIMy) ovexs mano.
MoaToMy ONA curHana 3Toi YacToThl OH
wyHtupyer Bxogn XIN. Bosbyxpenwio
reHeparopa Ha BTpoe Bonbluei Yactorte
(48 MI'L) TakoWn KOHTYD HE NPENATCTBYET.
Oreer — 1. MNavens XS1 npea-
® HasHauweHa ans  CMEHHOro
KBAPLUEBOro pesoHatopa. XKeparensHo,
YTOBLI 8€ KOHTaKTbl Gbinu LaHrOBLIMK,
410 0BEecneyMT HaOEXHbLIN KOHTaKT n
MPOYHOE yaepXaHue peldoHaropa. Takoe
pPeLIEHUE MPUMEHSIIOT HA MHOMX OTna-
A0MHBIX MNaTax, 4TO NO3BONRET OTNaXKM-
8aTE C MX NOMOLLLIO MPOrPaMmel MUKPO-
KOHTPONNEPOB, PACCUMTAHHLIE Ha PA3-
HYIO TakTOBYIO 4acToTy. Hanwywe naHenn
NO3BONAET TaKke ONepaTueHO Npose-
pATE paboTocnocobHOCTE KBAPLUEBLIX
PEIOHATOPOR, NOAKMOYAR UX K 3aBeoMo
MCIPABHOMY MUKPOKOHTPROANEPY.
Oteer — 1. 3amMblikanue Kok-
e TAKTOB BeKMOHaTeENd SA1 npu-
BOAMWT K LUYHTUpOBaHo Bxona XIN peanc-
Topom R1 HeBonbworo conpoTnaneHus.
370 HapywaeT ycnosma camosoabyxae-
HWR TeHEpaTopa, NoaToMy paborta MuK-
POKOHTRONNERA NPEKPaLLAeTes.
1 Oteer — 1. Kowpencatopsl
o C1, C2 0BbIMHO NOAKNIOHAIOT K
obieMy NPpoBOMY MWKPOKOHTPONNEna u
Bcero ycrponcTea. Ho no atomy nposoay
TEYET MHOXECTBO MMNYNBCHBIX TOKOB,
KOTOPLIE MOTYT CO3AABATH rloMexn pabo-
TE redeparopa v paxe "cbusats” ero ¢
pUTMA, Hapywas paboTy y3nos MUKpo-
KOHTpOMNepa. B HEKOTOPBIX MUKPOKOHT-
pannepax (Hanpumep, cepun TMS570
[3]) ons Gopelel C 3TUMKA NOMEXaMK
NPenycMoTREH CNeunantHbin BLIBOL AN
NOAKNIOHEHWA 0BLWErD NPOBOAA KOHAEH-
catopos C1 w C2, koTOpbiA BEAYT no
Kparyaniieny nyti. Hukakuwe nocTopox-
HWE TOKW MO 3TOMYy NPOBOAY TeYs He

N [ |
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nonkHel. MNoaTtomy coeaMHATE C yNoma-
HYTbIM BbIBOOOM ‘lTO-JWIﬁO. Kpome KOH-
aexcaropos C1 n C2, sanpewexo. Boa-
MOXHBLI BAPWAHT TPAcCMPOBKWM nNevar-
HblX NPOBOAHWKOE NOokasaH Ha puec. 2. B
oTcyToTBMe cneunansHoro BwiBOAA
0GLWMA NPOB0A KOHOBHCATOPOB reHepa-
TOpa A0NKEeH COBAWMHATLCA C 0BWum
MPOBOAOM BCEro YCTPOWCTBA TONLKO B
DAHOW ToYKe — Ha GnuxanlieMm BoiBoAe
MUHYCE NUTAHUA MUKPOKOHTPONNEPE.
1 Otser — 0. Mpu HW3KOM nO-
e rMeckom ypoene curHana 0SC
NeBbiA NO CXEME TPaH3ucTop cHopK®
VT1 3akpuim, W raqeparop paboraet kak
06bitH0. ECNn e ypoBeHb 3TOM0 CUrHa-
na BLICOKMA, TpaHancTop Byaet OTKPLIT,
a Bxoa XIN MUKpOKOHTRONNepa 3aLyHTn-

4

posas UM, B peaynetare resepauns npe-
KpaTUTCH, EMKOCTE KONNEBKTOP—3MUTTED
MOCTORHHO 3aKPbITOro NPasorc TpaH3au-
cropa cBopky paBHa Takol xe EMKOCTH
NEBOro TPaH3WCTOPa, 4TO KOMMABHCWUPYeT
@ BNuAHKE Ha NapameTpbl TeHepaTtopa.
1 Oveet — 1. KBapuesslii peaoHa-
eTOP NX2520SG OCHALLEH
BCTPOEHHLIM TEPMOPE3NCTOPOM C OTPU-
uarenctbim TKE [4]. Tepmucrop HaxoauT-
CcH Ha oDWEeN NoANOXKe C KBAPUEBLIM
KPUCTANNOM B OBILEM FrepMETMYHOM KO-
nyce. 310 NO3BONAET TOYHO WIMEPATH
TemMneparypy kpucranna, 4Tobkl MMeTs
BO3MOXHOCTE Y4ECTL BAMAHWE eE 13me-
HEHWIA HA pe3ynkTaTsl PaboTbl MUKPOKOH-
Tponnepa, Hanpumep, NpK TO4HEX napme-
PEHUAX HAcTOTEl W Bpemedwn. Tepmo-
peaucTop obpasyeT ¢ peaucropom R 1 ne-
NUTENL HANPSKEHWS, C BLIXOOA KOTOPOro
3aBMCALLIEE OT TEMNEPATYPbl pe3oHaTopa
Hanpsxkedne noctynaer Ha sxon ADC
(ALY mykpokowTponnepa, ouvgppoBbl-
BAETCA UM 1 TEM WK MHLIM cnocoGam
MCNONLIYETCA B NParpamme.
1 Oreer — 0. Mpu nepemelle-
® HUW  [ABUMXKE NEPEMEHHOI0
peauctopa R1 cHu3dy Beepx (no cxeme)
Hanpsxenme Ha sapukanax VD1 wn VD2
ysenuuneaerca ot 0 0o 5 B. EMkocTs Ba-
pukanos 1SV101 npu aToM yMEHLLIAETCS
npubnuanrtensHo ¢ 45 ao 20 nd [5]. Mo-
CKOMNLKY BAPMKANb! COBANHEHBI NOCNBA0-
BaTeNkHO ¢ kompeHcatopamu C1 w C3,
YMEHBLIABTCA M CYMMAapHas EMKOCTb, NPW-
COBMHEHHAS K KBAPLEBOMY peaoHaTopy,
a YACTOTa reHepauny YEenu-MBasTcs.
Oteer — 1. Peanctop R1 cnyxur
o A NOAABNEHAS "aBOHE" Ha nepe-
Manax MMNYILCos, NOCTYNAIOWWX OT KBap-
uesoro reHepatopa G1 Ha sxon XIN mMuk-
POKOHTRONNEPA, 3TO CTaHAaPTHEIA MPUEM
AeMnbupoBaHna NpY NoNaYe KOPOTKWX
MMIMYNBCOB HA HECOIMACOBAHHYID Harpy3-
ky. Conpotwanesue peancropa R1 aeidu-
paiot B npepenax 30...100 Om. CHukexwe
AMNNUTYLBI TAKTOBOMO CUMHANE NOL BAMS-
HWEM 3TOrO Pe3NCTOPa NPAKTUHECKN He3a-
METHO BBUAY 6ONbLUOID BXOAHOMQ CONPo-
THRNEHUS Bxoaa XIN MyukpokoHTponnepa.
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B 1997 roay, cneuuanusupye-rcn B
obnactu paspaborku, npousson-
CTBa, NOBEPKMW, PEMOHTa METpono-
rM4ecKUX KOMNNEKCOB W CPencTs
W3MEPEHWA ABOWHOMO Ha3Ha4YeHMA.

000 npegnpuatue "3UMN-Hayunpubop" 3a-
HMMaeTcAa pa3paboTKoW M NPOU3BOACTBOM
InexTpoM3IMepuTensHbix npubopos.

i TA "3CKO": obopyaosanue ana
TeXHUYECKON AUArHOCTHKH M He-
— ? E— pazpywammero KOHTpOns.

3A0 "HNN 3JINKC" 6onee yert-
i BepTu Beka paipabareiBaer u
nocTaBnAeT HafléXHoe KOH-
pw TPONILHO-U3IMEpUTENLHOE obo-
pyp.onauue
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OAO "MMHCKKMIM HAY4YHO- uccnenoBaTesnb-
CKMMA NPUDOPOCTPOUTENLHBIA MHCTUTYT" —
OAMH W3 CTapenLUnX Hay4yHo-uccnepoea-
TeNbCKUX M NPOU3BOACTBEHHLIX LLEHTPOB
IneKTpoHHoro npubopocTpoeHus, oTcumn-
ThiBAIOLWLMKA CBOK MCTOPMIO € 1954 1,

. 000 HML "Mu?uuoﬂpuﬁop" COBMECTHO €
= ) ¥ Benopycckum FocynapcTBeHHbIM YHUBEP-
000" P“n‘“"“)‘ﬂbc — OAWH CMTETOM BbINYCKAeT CPeACcTBa U3IMEpPeHHH,
M3 BEAYWMX NPOU3BOAMUTENEN M3OEennA CNeuManbHoro Ha3HavYeHuna
PaAWO3INEKTPOHHLIX U3IMEPK- cTeHasbl ana pabotel B Auanasowxe 0,01-
TenbHbiXx npubopos. b 220 Ty,
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LLUNOPOBANBLLNKN — BEAA COBPEMEHHbIX KOMIbIOTEPOB.

Cnblwanu npo WannaCry™?

* BornxaKpan. BpeaoHocHas KOMNbIOTEPHAA NPOrpamMmMa.

Dr.Web Security Space:
3awmTnT MNK oT WndpoBanbLMKOB
He NPONYCTUT ApYyrne NHTEPHET-YrPo3bl
BecnnatHo 3awmnTuT Android-ycTponcTBo

https://download.drweb.ru/security space/
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